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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKe Ha YPOBHE OCHOBHOIO OOHIEro 00Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHWH W TpeOOBaHUIl K pe3yjibraraM OCBOCHHS Ha
0a30BOM ypPOBHE OCHOBHOH 00pa3oBaTENIbHOW MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takke ¢ yuéToM (penepanbHOi paboueii mporpaMMbl BOCIIMTAHUS U
Konuenmmu npenonaBanust yueOHOro npeamera « Dusnkay.

Copepxanne mporpaMMbl MO (PM3MKE HANPABIECHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTM OOYYAlOIIMXCSl W OPraHu3alui0 H3Y4YCHUs
GU3MKN Ha MAEATEIbHOCTHOM OCHOBE. B mporpamme mo (pu3MKe yUUTHIBAIOTCS
BO3MOKHOCTH Y4eOHOro mpeamera B peanmsauuu TpedoBanuii ®I'OC OO0
TUIAHUPYEMBIM JINYHOCTHBIM M METAMPEIMETHBIM PE3yJibTaTaM 00YUYECHHUS, a TAKKe
MEKIPEIMETHBIE CBA3M €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTI'O 00I1IEr0 00Pa30BaHUSI.

[Tporpamma no (pu3KKe yCTaHABIMBAET pacrlpeaciacHue yueOHOro Marepuaia
1o roaaM oOydeHus (IO Kjaccam), MpeyiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yUYEHUS] TEM, OCHOBAHHYIO Ha JIOTUKE PA3BUTHUSI MPEIMETHOTO COJACPKAHUS U
y4€T€ BO3PACTHBIX OCOOCHHOCTENH 00yUarOIUXCSl.

[Tporpamma mo ¢usuke paszpaboTaHa C LEJNbIO OKa3aHUS METOAUYECKOMN
MOMOIIM YYUTENIO B CO3JaHUU pab0oveii MporpaMMBbl 10 Y4eOHOMY MPEIMETY.

duzuka SBISETCS CUCTEMOOOPA3YIOLIUM ISl ECTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOILIECCOB U SBJICHUIA,
M3y4aCMbIX XUMHUEH, OMONTOTUEN, aCTPOHOMHUEH U (PU3MUECKOM reorpadueii, BHOCUT
BKJIQJ B €CTECTBEHHO-HAYUYHYIO KapTHHY MUPA, MPEAOCTABISET HAMOOJIEE SICHBIC
00pasiibl MPUMEHEHUS HAYYHOTO METO/Ia MO3HAHUS, TO €CTh CMoco0a MOay4YeHUs
JIOCTOBEPHBIX 3HAHWI O MUpE.

OnHa w3 TIaBHBIX 33/a4 (PU3UYECKOTO 00pa30BaHUS B CTPYKType OOIIEro
oOpa3zoBaHusl COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
UHTEpECa K HAyKe y 00yYarolmxcs.

Uzyuenne (¢u3nku Ha ©0a30BOM yPOBHE NpEAnojaracT OBJIAJCHUE
CIIEAYIOUIMMUA KOMMETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

HAYYHO OOBSCHSTH SIBJICHUS,

OLIEHUBATh U MOHUMATh 0COOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
UHTEPNPETUPOBATh JaHHbIE W MCMOJIb30BaTh HAYYHBIC J0KA3aTeNbCTBA IS
NOJTYYECHHUS BBIBOJIOB.

Ilenn wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOrO 0O0IIEro 00Opa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHOro mnpeamera «Dusuka» B
oOpazoBaTenbHbIX —opranusanusx Poccuiickoit ®Denepaiuu, peanu3yronmx
OCHOBHBIE ~ 001ICO0OpA30BATENIbHBIE MPOrPAMMBI,  YTBEPKIAEHHONW  PEIICHUEM



Konnernn Munucrepcrsa npoceemenus Poccuiickoii denepannu (MpoToKoI ot 3
nexadps 2019 r. Ne [1K-4BH).

Hean uzyyenuss Ppu3uKH:

OpUOOPETEHNE MHTEPECA M CTPEMIICHUS OOYy4aromMXCs K HAYYHOMY H3YUYEHUIO
OPUPOJIbI, PA3BUTUE UX UHTEIICKTYAJIbHBIX U TBOPUECKUX COCOOHOCTEIA;
Pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJAE TMO3HAHUS W (POPMHUPOBAHUE
UCCJIEIOBATENBCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM,

(OpMUPOBAHME HAYYHOTO MHPOBO33PEHUS Kak pe3yjbrara HM3yYEHUsT OCHOB
CTPOEHMSI MATEPUH U (DYHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;

(opMUPOBAHWE TPEIACTABICHUA O PO  (PU3MKKA UIsl  Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA,

Pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cdepax Oyayuieid npodecCHOHATBHON
JESATEILHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOJArOTOBKA K AAJbHEHIIEMY OOYyUYECHHUIO B
3TOM HANPABJICHUU.

JlocT>KeHME ATUX 1LeNeldl mporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOIO
o0uero o0pazoBaHus 0OECIECYMBAETCS PEIICHUEM CIEAYIOMINUX 3a1aY:
npUOOpPETEHUE 3HAHWNA O JMCKPETHOM CTPOCHUM BEIIECTBA, O MEXAHWUYECKHX,
TETJTOBBIX, AJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

OpUOOPETEHUE YMEHWI ONUCHIBATH W OOBACHATH (PU3UYECCKUE SIBIICHUS C
MCIOJIb30BAHUEM MOy YCHHBIX 3HAHMIA,

OCBOCHME METOAOB PELICHUS MPOCTEHINMX PACUETHBIX 3a7ad C MCMOIb30BAHUEM
(u3nYECKUX MOJIETIEH, TBOPUECKHAX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a4aY,;
pa3BUTHE YMEHWH HAOMOAaTh NPUPOIHBIC SBJICHUS M BBIIOJHATH OTBITHI,
naboparopHbie pabOThl U SKCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIOJIBb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB,;

OCBOEHHME MPUEMOB PaboThl ¢ MH(OPMALMEH PUINYECKOTO CONCPIKAHUS, BKITIOYAs
UH(POPMALMIO O COBPEMEHHBIX JOCTH)KCHUAX (DU3MKHM, aHAIM3 M KPUTUYECKOE
OLICHUBAHKE UH(OPMALUH;

3HAKOMCTBO €O c(epamMu MNpodheCcCUOHANBHONW AEITEIBHOCTH, CBSI3aHHBIMU C
(U3NKOH, W COBPEMEHHBIMHU TEXHOJOTUSIMU, OCHOBAHHBIMM HA JOCTHXKEHMSIX
(pU3NYECKO HAyKH.

Ha u3yuenue ¢um3ukum (6a30BBI ypOBEHB) HA YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus oTBOAMTCA 238 yacoB: B 7 Kinacce — 68 4acoB (2 yaca B HEACIHO), B 8
Kjacce — 68 4yacoB (2 yaca B HeAemo), B 9 kiacce — 102 gaca (3 yaca B HEAEIIO).

[Ipennaraemplii B mporpaMme no GU3MKE MEpedeHb Ja0OPATOPHBIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JACHAeT BHIOOP MPOBEACHUS
71a00paropHbIX PAdOT W ONBITOB C YYETOM HMHIMBUIYAJIbHBIX OCOOECHHOCTEH
00yvaromuxcs, CUcKa SKCIEPUMEHTATIBHBIX 3aJaHWi, MpeasaracMblX B pamKax
OCHOBHOT'O FOCYIaPCTBEHHOI0 3K3aMEHA M0 (PU3HUKE.



COJAEPKAHUE OBYYEHUA
7 KIIACC

Pazngen 1. ®usuka u €€ posib B MO3HAHUHN OKPY:KAOLIEro MUpa.

dusrka — Hayka O npupone. SBiaeHus npupoibl. DUHYECKHUE SBIICHUS:
MEXAHUYECKHUE, TETUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

duznueckre BENWYMHBL M3MepeHne (QU3nyecKkux BenUUMH. DU3nyecKue
npudopsl. [TorpemHocTs U3MepeHnii. MexxayHapoHas CHCTEMA €IMHHLL.

Kak (¢m3uka u [Opyrue €CTECTBEHHbIE HAyKW H3YYarOT MPUPOLY.
EcTecTBEHHO-HAYYHBIH METOJ MO3HAHWS: HAOMIOJAEHHME, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIJIBM)KEHUE TUMOTE3, SKCIEPUMEHT IO MPOBEPKE THIIOTE3, OOBSICHEHUE
Ha0mo1aeMoro aBiicHus. Onucanue PU3HUECKUX SBICHUAN C MOMOILBIO MOACIICH.

Hemoncmpauuu.

MexaHu4ecKue, TEMIOBBIE, JIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUSI.
duznveckre NpuOOPsI U MPOLEAypa MPAMBIX H3MEPEHUI aHATIOTOBBIM U I (PPOBBIM
nprOOPOM.

Jlabopamophuvie pabomout u onvimeol.

Onpenenenue eHbl ASEHUS Kbl U3MEPUTEIBHOTO TPUOOopa.

H3mepenne paccTOAHUN.

Hzmepenue o0béma KMAKOCTH U TBEPJOTO TENA.

Onpenenenue pa3MepoB MAJIBIX TEII.

H3mepenne Temneparypsl Mpyd NOMOIIM SKUAKOCTHOTO TEPMOMETPA M JATUYMKA
TEMIIEPATYPHI.

[TpoBeneHUE MCCNENOBAHUS 110 MPOBEPKE TMIOTE3BL JAIBHOCTh MOJETA IMAPUKA,
NYIIEHHOTO FOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJBIIE BBICOTA MYCKA.

Paznen 2. IlepBoHa4ya/ibHbIE CBEICHUS O CTPOCHUM BEIECTBA.

CrpoeHne BeEIIECTBA: arOMbl W MOJEKYJB, HX pa3sMmepsl.  OmbIThI,
JOKA3bIBAOMIAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBwokeHue uactur BemecTBa. CBA3b CKOPOCTH JBMKEHHSI YaCTHLl C
temneparypoil. bpoyHoBckoe nBwxkenue, nuddysus. BzaummopeiicTBue YacThil
BEILECTBA: MPUTSHKEHUE U OTTATIKUBAHME.

ArperarHble COCTOSIHUSI BELIECTBA. CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX
(KpHCTJUIMYECKUX) TEN. B3auMOCBS3b MEXAy CBOMCTBAMM BEILIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIPHBIM CTpoeHrEM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUIA BOIBI.

Hemoncmpauuu.

HaOntonenue OpoyHOBCKOTO ABMXKCHHMSI.
Habmonenue nuddysuu.



HaGmronenne spneHuii, OOBACHAIOUMXCS MNPUTSHKCHUEM WM OTTAIKMBAHUEM
YACTHIL BEIECTBA.

Jlabopamophuvie pabomout u onvimeol.

OneHka nuaMeTpa aToMa METOZIOM PSJIOB (C UCIOIb30BaHUEM (poTorpaduii).
OnbITE O HAOMOACHHUIO TEMJIOBOIO PACIIMPEHHUS FA30B.
OnbITEL MO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHUS.

Pa3znen 3. /IBu:keHne U B3auMoOAeiicTBHE TeJl.

MexaHuueckoe ABMXKCHHME. PaBHOMEPHOE W HEPABHOMEPHOE JIBHYKEHMUE.
Ckopoctb. CpeHssi CKOPOCTh MPW HEPABHOMEPHOM JBWXKEHWH. Pacuér mytu u
BPEMCHM JIBUKECHHSI.

SIBneHre wHEpUMU. 3aKOH WHEPUMH. B3auMoaciCTBHME Ten Kak MPUYMHA
W3MCHEHUS CKOPOCTH MABWKCHHS Tell. Macca Kak Mepa WHEPTHOCTH TeEla.
[TnotHOCTE BewiecTBa. CBS3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B ECAMHHIIC
00BEMa BEILIECTRA.

Cuna Kak XapakTepUCTHKA B3auMOACHCTBUS Tel. Cuiia YNPYrocTd M 3aKOH
['yka. MI3mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS U CHUJIA
TsokecTr. CHila TsHKECTH Ha ApYyrux mianerax. Bec tena. Hesecomocts. Croskenne
CWJI, HATPABJICHHBIX 0 OJHOW mpsmMoi. PaBHoaelcTByromas cui. Cuna TPeHUS.
TpeHue CKOJIBKEHUS U TPEHUE MOKOS. TpeHue B MPUPOAE U TEXHUKE.

Hemoncmpauuu.

HaGnroneHne MEXaHNYECKOTO TBHYKEHUS TENA.

H3mepenue CKkOpoCTH MPSMOJIMHEHHOTO JBUKCHUS.
HaGnroneHune siBleHHUsI MHEPLVH.

HaGnroneHne n3MeHeHUs: CKOPOCTH MTPH B3aUMOICHCTBUM TETT.
CpaBHEHHE MAcC IO B3aMMOJICHCTBUIO TEL.

Cno>keHHe CHJl, HAPABJICHHBIX 110 OJHOM TIPSIMOM.

Jlabopamopnuvie pabomout u onvimol.

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUKEHUS (IIApUKA B KUJKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWJIS M TaK Jaliee).

Onpenenenue CpeaHei CKOPOCTH CKOMBKEHUS OPyCKa WM IAPUKA 10 HAKIIOHHOM
TUIOCKOCTH.

Onpenenenue IOTHOCTH TBEPAOTO TENA.

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSKEHUS (AeopMalviu) Mpy>KUHBI
OT IPUJIOKEHHON CHJIBI.

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBKEHUS OT BECA TENa
Y XapaKTepa COMPUKACAOIIUXCS MOBEPXHOCTEH.

Paznen 4. /laBienne TBEPABIX TeJI, )KHAKOCTEI U ra3os.

JaBnenne. CnocoObl YMEHBIICHUS U YBEJIMYEHUS NaBIcHUS. JlaBlicHUE rasa.
3aBUCUMOCTh JaBJICHUs raza OT oO0béMa, Temreparypel. llepenaua maBneHust



TBEPABIMHA TEJIAMH, >KUAKOCTAMH M rasamu. 3akoH [lackamsa. [THeBMaTmyeckue
MalIMHbL. 3aBUCHUMOCTb JABJICHHS >KMIKOCTH OT TNyOWHBL. [ 'mapocrarnueckuit
napaaokc. Coobmaromuecs: cocyabl. [ MapaBIMueCKue MEXaHU3MBI.

Atmocdepa 3emum u armMocdepHoe napiaeHue. [IpUUMHBI CyHIECTBOBAHHS
BO3AyIIHOW oOomouku 3emaun. OnbiTt Toppuuerm. U3mepenue armocepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC()EPHOrO NaBIEHUS! OT BBICOTHI HAJ YPOBHEM MOPSI.
[TprGopsl aAnst U3MEPEHHsI aTMOCPEPHOTO TABJICHUSI.

JleficTBUE KUAKOCTU M raza Ha MOrpyKEHHOE B HUX TEN0. BrITalkuBaroas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanune Ten. Bo3ayxonnaBaHue.

Hemoncmpauuu.
3aBMCUMOCTB JABJICHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHus JKUIAKOCTBIO U Ia30M.

CooOmmaromuecs cocy/ibl.

IM'mapasamnyeckuii mpecc.

[TposiBricHME NEHCTBUS aTMOC(EPHOTO TABICHMSI.

3aBUCUMOCTh BBITAJIKMBAIOUICH CWIbI OT 00OBEMA MOTrPY>KEHHOM 4YacTW Tena U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BHITAIKUBAKOLIEN CUITBI BECY BEITECHEHHON JKUIKOCTH.

YcenoBue IMiiaBaHus TeEJ. IJIABAHWE WIIM IIOIPY’KEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOLLIEHH TUIOTHOCTEN TeJA U JKUIKOCTH.

Jlabopamopnuvie pabomout u onvimeol.

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOAEC OT 0OBEMA NOTPYKEHHOH B
JKUJKOCTh YacTH TeJIa.

OnpeneneHue BBITATKMBAKOIIEH CHIIbI, NCHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
YKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAKOLICH CHJIBI, AEHCTBYIOLIEH HA TEIO B
JKUJKOCTH, OT MaccChl Tena.

OneITHI, IEMOHCTPUPYIOILME 3aBUCUMOCTh BBITAJTKABAKOLIEH CHJIIBI, NEHCTBYOLIEH
HA TENO B XXUAKOCTH, OT 00bEMA MOTPY>KEHHOM B >KMAKOCTh YacTH TeNa U OT
IJIOTHOCTH JKUIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKA U ONPEHCIICHUE €€
Irpy3000AbEMHOCTH.

Pazpnen S. PaGora u MOIIHOCTDH. JHEPrusi.

Mexannueckas padota. MOIIHOCT®.

[TpocTeie MexaHW3MBbI: pbl¥ar, OJOK, HAKJIOHHAs IJIOCKOCTh. [lpaBuio
paBHOBecHs pbryara. [ [puMeHeHne npaBuia paBHOBECHS pblyara K OJI0Ky. «30710TOE
npaBwiio» MexaHuku. KIIJ[ mpoctbix Mexann3moB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.



Mexanuveckas odHeprus. KuHeTHUecKas M MOTEHUMAIbHAS JHEPrUs.
[TpeBpanieHue OTHOrO BUAA MEXAHUYECKOW SHEPrUM B IPYroil. 3aKOH COXPAHEHUS
SHEPIUHA B MEXAHUKE.

Hemoncmpauuu.

IIpuMepsl TPOCTHIX MEXAHU3MOB.
Jlabopamophuvie pabomout u onvimeol.
Onpenenenne pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBW)KCHHH TeENa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.
HccenenoBanue ycinoBuii paBHOBECHUS pblyara.
Hszmepenne KII/] HaKIIOHHOMN IJTIOCKOCTH.
H3yueHune 3aK0Ha COXPAHEHMS MEXAHUUECKON SHEPTUN.
8 KUIACC

Paznen 6. TemioBbie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOH TEOPUM  CTPOCHHS
BemecTea. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITH, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIS PHO-KMHETHYECKOW TEOPHH.

Mopenu TBEPAOro, KUAKOTO MW ra3o00pa3HOro COCTOSIHWMA BELIECTBA.
Kpucrannuueckre n amop@Hbie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOKEHUA MOJIEKYJISAPHO--KUHETUYECKON TEOPHH.
CMaunBaHWe W KaWJUIPHBIC SBICHUS. TEIIOBOE PACIIMPEHUE U CIKATHE.

Temneparypa. CBsi3p TeMneparypel €O CKOPOCTBIO TEIJIOBOTO JBMXKCHMS
yactull. BHyTpeHHsiss sHeprus. CnocoObl W3MEHEHWsT BHYTPEHHEH SHEPruu:
TEIIONEPeaYa U COBEpLICHHE pad0Thl. Buabl Temionepeiayn: TEMmIOnpoOBOIHOCTD,
KOHBEKLMS, U3ITyUYCHHUE.

KonuuecTBo Temnotel. YiaenbHas TEMIOEMKOCTh BEIIECTBA. 1€MI000MEH U
TEIUIOBOE PABHOBECHE. YpaBHEHME TemiaoBoro Oamanca. [lmaBnenwe wu
OTBEPJACBAHUE KPUCTAUIMYECKUX BELIECTB. YJIENbHAs TEIJIOTA TJIABICHUS.
[TapooOpazoBanue u koHacHcaius. Mcnapenue. Kunenuwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPBl KHIEHUS OT aTMOC(EPHOrO
JABJICHUSI.

Bnaxuocrts Bo3ayxa.

DHEprus TOIJIMBA. Y ACIIbHAS TEIUIOTA CTOPAHHSI.

[Tpuammnel pabotel TemmoBbix asurarencii KIIJ temmoBoro asurarens.
TerioBbIe ABUTaTEIIA U 3aLIUTA OKPYKAFOLICH CPEIBL.

3aKOH COXPAHEHUS U MPEBPALLEHUS YHEPTUM B TEIJIOBBIX TPOLIECCAX.

Hemoncmpauuu.

Habntonenue OpoyHOBCKOTO ABHKECHHUSI.
Habmonenue nuddysuu.
HaGnroneHnune sBiaeHUA cMauBaHUs U KAMAJUISIPHBIX SIBJICHUIA.



HaGnroneHune TennoBoro pacCiiupeHust TEN.
U3MmeHeHHe fOaBiicHWsT Ta3a MNpd HM3MEHEHMM O00bEMA M HArpeBaHWW WIIH
OXJIOKICHHH.
[TpaBuiia n3MepeHus TEMIEPATYPhI.
Bunel Teronepenayu.
OxnaxaeHue Tpyu COBEPUICHUHN padOTHI.
Harpepanune npu coBepiieHM pabOThl BHEUTHUMH CHAJIAMHM.
CpaBHEHME TEMIOEMKOCTEN PA3TUYHBIX BEIIECTB.
HaGnronenne kunenust.
Habnronenne nocTostHeTBa TEMIIEPATYPhI NP TUIABJICHUH.
Mopenu TEemIOBbIX ABUTaTENEH.
Jlabopamopnuvie pabomout u onvimol.
OnbIThl 10 OOHAPY>KEHUIO IEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHWIO KPUCTAIOB TOBAPEHHOW COJIM WK caxapa.
OnbITel IO HAOMIOJEHUIO TEMJIOBOIO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPIBIX
TEL.
OnpeneneHne AaBJICHUS BO3yxa B Oa/NIOHE IIITPULLA.
OnbITEL, TEMOHCTPUPYIOLIME 3aBHCHMOCTh JABJICHUS BO3/yXa OT €ro o0béma u
HArpeBaHUs WK OXJIKICHMSI.
[TpoBepka THMOTE3bl JIMHEHHOW 3aBUCHMOCTH [UIMHBI CTOJIOMKA >KUJAKOCTH B
TEPMOMETPHUECKOM TPYyOKE OT TEMITEpPaTyPhl.
HaGnronenne n3aMeHeHrs BHYTPEHHEH SHEPTUM TENA B PE3yJIbTaTe TEMIONepeaayun
¥ padOThI BHEIIHUX CHII.
HccnenoBanue siBjieHUs TEIUIOOOMEHA MPHA CMEMIMBAHWM XOJOMHOW M Tropsyci
BOJIBI.
OnpeneneHne KOMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEMIOOOMEHE C
HArpeEThIM METAITIMYECCKUM LIAJTMHAPOM.
Onpenenenue yaenbHON TEITOEMKOCTH BEIECTBA.
HccnenoBanue npoiecca nCnapeHus.
OnpeneneHne OTHOCUTENBHOM BIAYKHOCTH BO3AyXA.
Onpenenenue yaenbHON TEMIOTH TUIABJIEHUS JIbIA.

Pazpnen 7. DiekTpuyecKue 1 MATHUTHBIE SIBJICHUSI.

Onekrpusanms Tell. JIBa pojaa SIEKTPUYECKMX 3apsaoB. B3ammoneicTBue
3apsOKEHHBIX  Tel.  3akoH KymoHa (3aBUCHMMOCTb  CWIJIBI  B3aMMOJACHCTBHS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPSI0B U PACCTOSHUSI MEXKITY TEIAMH ).

Onekrpuueckoe none. Hanpsok€HHOCTh anekTpuyeckoro mons. [IpuHuomn
CYNEPNO3ULIAA MIEKTPUUCCKUX MOJIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenn sneKTpuyecKkux 3apsafoB. DJIEMEHTAPHBIA AICKTPUUYCCKUNA 3apsil.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHECHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HUCTOYHMKM TMOCTOSHHOrO TOKA. JIEMCTBUS DJEKTPUYECKOTO TOKa (TEMJIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUUYECCKUI TOK B KUIKOCTSAX H ra3ax.

Onexktpudeckas nenb.  Cuna  TOKA.  ODINEKTPUYECKOE  HAMPSHKEHUE.
ConpoTUBIICHAE MPOBOJHUKA. Y IETIBHOE COMPOTHBIICHUE BEUIECTBA. 3aKOH Oma
JUIsl ydacTka uenu. [locnenosarenbHoe U NapajlieIbHOE COSIMHEHUE TPOBOIHUKOB.

Pabora W MOIIHOCTE JJIEKTPUYECKOr0 TOKa. 3akoH Jlxoyns—JIeHna.
ONEKTPUYECKUE LIETIA U MOTPEOUTENN SIEKTPUYECKOM dHEPruuM B ObITy. KOpoTKOe
3aMBIKAHUE.

[TocTostHHBIE MArHUTHL. B3anMOIECTBIE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. MarHuTHoe moje 3eMJId M €r0 3HAa4YeHWe Juisl >kKu3HUM Ha 3emuie. OnbIT
Jpcrena. MarHuTHOE MOJIE SIIEKTPUUYECKOTO TOKA. [ [puMEHEHNE SIIEKTPOMArHUTOB
B TEXHUKE. J[€HCTBME MArHUTHOTO MOJISl HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO ~ TOKa. Hcnmonmp30BaHWE  SIEKTPOABHUTATENEH B TEXHUUYECKHX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel @apanes. SBICHUE SNEKTPOMArHUTHON MHAYyKUMHK. [IpaBuno JleHna.

DNEKTPOTEHEPATODP. CrnocoObl  MOJIy4eHHsI  BJEKTPUYECKOM  DHEPrum.
DJEKTPOCTAHIIMKM HA BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

ONEKTpU3aLHMs TE.

JIBa poJa 3JIEKTPUYECKUAX 3aPAI0B U B3AMMOJICHCTBUEC 3aPSKEHHBIX TEIT.
YCTPONUCTBO U ICHCTBUE HJICKTPOCKOMA.

DNEKTPOCTATHYECKAS UHAYKLIUS.

3aKOH COXPAHEHUS HIIEKTPUYECKHUX 3aPSI0B.

[TpOBOTHUKY W AWBIICKTPUKH.

MopaenupoBaHUE CUIIOBBIX JIMHUN 3JEKTPUUECKOTO MO,
HWcTOYHMKHN TOCTOSHHOTO TOKA.

JIeHCTBUSA BIEKTPUYECKOTO TOKA.

DNEKTPUUYECKUANA TOK B KUIKOCTH.

["a3oBbIii paspsa.

H3mepenne CUITbl TOKa aMIePMETPOM.

H3mepenne 3MEKTPUYECKOTO HaNPSHKEHUS! BOJIBTMETPOM.

Peocrar u marazuH COnpoOTUBICHUH.

B3anMoaeicTBIE TOCTOSSHHBIX MATHUTOB.

MopaenupoBaHuE HEBO3ZMOXKHOCTH PA3ACIICHUS MTOJIFOCOB MATHUTA.
MopaenupoBaHUE MArHUTHBIX TIOJIEH TOCTOSSHHBIX MATHUTOB.



OneiT Opcerena.
MarauTHO€ 1oJjie TOKa. JIEKTPOMarHur.
JlelicTBHE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.
ONEKTPOABUTATEND MOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS JIIEKTPOMArHUTHOW WHYKIIHH.
Oneitel Dapanes.
3aBUCUMOCTh HAMPABJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHUSI.
ONEKTPOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamophuvie pabomout u onvimeol.

OnbITEL MO HAOTKOACHHIO SJIEKTPU3ALMH TET HHAYKIUEH U TPU CONPUKOCHOBEHHH.
HccnenoBanue neHCTBUS SIIEKTPUYECCKOTO MOJIsl HA TPOBOJAHUKH U AUDJIEKTPUKH.
COopka n mpoBepka pabOoThl SJEKTPHUECKON LIEMH MOCTOSHHOTO TOKA.
H3mepeHue u perynupoBaHUE CHITbI TOKA.
H3mepenue u peryupoBaHue HAMPSHKCHUS.
HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKA, MIAYIIETO YEPE3 PE3UCTOP, OT
COIMPOTHUBIIEHUS PE3UCTOPA U HANIPSPKEHUS HA PE3UCTOPE.
OnbITEL, JAECMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JEKTPUUYECCKOTO  COMPOTUBIICHUS
OPOBOAHMKA OT €r0 JUIMHBI, IJTOMAH MONEPEYHOTO CEYEHUS U MaTEPAATIA.
[TpoBepka mpaBuiia CIOKEHUSI HANPSKEHUI TIPU MOCIEA0BATEIbHOM COCAMHEHUN
JBYX PE3UCTOPOB.
[TpoBepka mpaBuiia Ajist CUIIBI TOKA MTPH MAPAIIETIBHOM COEMHEHUH PE3UCTOPOB.
Onpenenenue padoThl SNEKTPUUECCKOrO TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIAEIISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCHMOCTH  CWJIBI  TOKA, HMAYINETO YEpe3 JAMIOYKy, OT
HaMpsHKEHAS HA HEH.
Onpenenenue KI1J] Harpesarens.
HccenenoBanne MarHUTHOTO B3aMMOJEHCTBUS TOCTOSIHHBIX MArHUTOB.
H3yyeHre MarHWTHOrO MOJI MOCTOSIHHBIX MArHWTOB MPH WX OOBECAWHECHUU W
pasaeneHum.
HccnenoBanune neiHCTBUS SIIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEL, JEMOHCTPUPYIOIIKAE 3aBUCHUMOCTb CHJIBI B3aMMOJACWHCTBUS KaTYLIKU C
TOKOM M MarHWTa OT CUJIbl TOKA W HATPABJICHUS TOKA B KaTYIIKE.
H3yueHne neiicTBUSI MArHUTHOTO TMOJISI HA TPOBOJHUK C TOKOM.
KoHcTpyupoBanue u u3yueHue padOoThI AIEKTPOABUTATENS.
Hsmepenne KII/] anexkTpoaBurareIbHON yCTAaHOBKH.
OnBITH MO UCCIENOBAHUIO SBJICHUS SJICKTPOMArHUTHOM MHAYKIMW: UCCIIET0BAHUE
W3MCHEHWI 3HAYCHHSI M HATPABJICHUS! MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pasznen 8. Mexannueckue siBJICHHUS.



Mexannueckoe JBWKECHME. MarepuasibHass Touka. (Cucrema OTCUETA.
OTHOCHUTENILHOCTh MEXAHWYECKOTO JBMKEHUS. PaBHOMEPHOE MNPAMOJIUHEHHOE
JBWOKEHUE. HepaBHOMEPHOE NMPAMOIIMHEHHOE NBW)KEeHHE. CpEeNHssl U MTHOBEHHAS
CKOPOCTH TENa NP HEPABHOMEPHOM JIBHYKEHUU.

YckopeHue. PaBHOYCKOpEHHOE MpsAMOJIMHEHHOE JABHKEeHME. (CBOOOIHOE
nageHue. OnsITel [anues.

PaBHOMEpHOE NBMKEHHME MO OKPYXHOCTH. llepwoa u dacrora oOpauieHws.
JIunelinas u yrioBast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

Ilepsriii 3akoH HetotoHa. Bropoii 3akoH HerotoHa. Tpetuit 3akoH HeroTOHA.
[IpyHIMD CYyNIEPIO3ULIANA CHIL.

Cwuna ynpyroctu. 3akoH ['yka. Cuja TpeHUs: Cujla TPEHUS CKOJIBKCHUS, CHJTA
TPEHUS TIOKOS, IPYTUE BUAJIbI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMUPHOrO TATOTEHUS. YCKOPEHHUE CBOOOJHOIO
nageHus. JBwkenue turaner BOkpyr Connna. IlepBas xkocMuueckas CKOPOCTb.
HeBecomMoCTh U EPErpy3KH.

PaBHOBecue marepuanbHON TOUkK. AOCOMIOTHO TBEpAOE Teno. PaBHOBEcHE
TBEPAOTO TEJIA € 3aKPEIVIEHHON OCBIO BpaleHusi. MOMEHT Cuiibl. LIEHTD TSKECTH.

Hmnynec tema. Mi3menenne mMiynbca. UMmyaeC Cuiibl. 3aKOH COXPAHEHUS
UMITYJIbCA. PEAKTUBHOE IBUKEHUE.

Mexannueckas padota W MOIIHOCTh. PaboTa chn TSOKECTH, YIPYTOCTH,
TpeHusl. CBsi3b SHEPrUU U paboThl. [loTeHIMANBHAS SHEPTUS TENA, MOAHATOrO Hal
MOBEPXHOCTHIO 3eMIIH. [[0TEHIManbHas SHEPTUS CKATON NPYKUHBL. KuHeTnveckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruM. 3aKOH COXPAHEHMS MEXAHWYECKON
SHEPIHUH.

Hemoncmpauuu.

HaGnroneHne MeEXaHNYECKOTO IBHYKEHUS TE€NIA OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.
CpaBHEHHE MyTEN U TPACKTOPUI ABMIKEHUS OJHOTO M TOTO K€ TE€NA OTHOCHTEIILHO
pa3HbIX T OTCUYETA.

H3mepenne CKOpPOCTH U YCKOPEHHUS IPSAMOJIMHEHHOTO IBU>KCHHSI.

HccenenoBanue npu3HaKkoOB PaBHOYCKOPEHHOTO ABMIKEHUSI.

HaGnronenne ABM>KEHUS Tella MO0 OKPY>KHOCTH.

HaGnroneHne MeEXaHMUYECKHX SIBICHWM, MPOMCXOMAIMX B CHCTEME OTCYETa
«Tenexxka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBWIKEHWUM OTHOCHUTEIBHO
KaOuHeTa PU3UKH.

3aBUCUMOCTB YCKOPEHUS TEIA OT MACChI TeJla U ACHCTBYIOIECH HA HETO CHUJIBI.
HaGnronenne paBeHCTBA CHIT TPU B3AUMOJICHCTBUY TETT.

H3menenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

[Tepenaya umiynbca npu B3aMMOACHCTBUM TEIL.

[TpeoGpa3oBaHus SHEPTUU NIPU B3AUMOJCHCTBHH TEN.



CoxpaHeHHE UMITYJIbCA TPH HEYTIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHHE UMITYJIbCA TPH A0COTOTHO YIPYTOM B3aUMOACHCTBUN.

HaOntoneHue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHE MEXaHUYECKOH SHEPTUX TPU CBOOOTHOM MAJCHHH.

CoxpaHeHME MEXAHWYECKOW HHEPrUM MNpPU JBHXKECHUM TENa MOJ JCHCTBHEM
PY>KUHBIL

Jlabopamophuvie pabomout u onvimeol.

KoHcTpynpoBanue Tpakrta Juisi pa3roHa U JATbHEHIIET0 PABHOMEPHOTO JABHYKCHUS
HIAPUKA UK TEIEKKH.

Onpenenenne cpeaHeil CKOPOCTH CKOJIBXKEHUS OPYCKa WM JBUKEHMSI IIAPUKA 10
HaKJIOHHOM IJTIOCKOCTH.

OnpenesneHne yCKOPEHUsl Tea MNPy PaBHOYCKOPEHHOM ABM>KCHUMW MO HAKJIOHHOM
TUJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MyTH OT BPEMEHH MTPH PABHOYCKOPEHHOM JBUKCHHUU
0€3 HaYaJIBLHOH CKOPOCTH.

[TpoBepka THIOTE3bl: €CJIM MPUA PABHOYCKOPEHHOM JBMXKEHUM O€3 HaYalbHOM
CKOPOCTH MYTH OTHOCATCA KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
NPOMEKYTKHA BPEMEHHN OJMHAKOBHI.

HccenenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBXKEHUS OT CHJIBI HOPMAIbHOIO
JABJICHUS.

Onpenenenne Ko3PPUIMEHTA TPEHUS CKOJIBKECHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JABMW)KCHHH TeENa [0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenne padoThl CHIIBI YOPYTOCTH MPH NOABEME Ipy3a € UCMOIb30BAHUEM
HEMOJBHYKHOTO Y TIOJIBUYKHOTO OJIOKOB.

H3yueHne 3aKk0HA COXPAHEHHSI SHEPTUU.

Paznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarensHoe neukeHne. OCHOBHBIC XapPAKTEPUCTUKM KOJIEOaHWI: IEPHO,
YacToTa, aMITUTY1a. MareMaTnyeckuii U NpyXKUHHbIA MasaTHUKH. [IpeBpamenue
SHEPrUM MPU KOJICOATETLHOM JIBHYKEHUM.

Jaryxaomme — koncOanus.  BbeHyXaAeHHble — KoneOanus.  Pe3onaHc.
Mexannueckue BOJHBL.  CBOMCTBA MEXAaHMUYECKWX BOJIH. [IpomonbHblE W
NOMEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PACHPOCTPAHCHUS.
MexaHu4YeCKUE BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUAE BOJTHBI.

3ByK. ['poMKOCTE 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

HaGnronenune xonebanmii Ten noj AEHCTBUEM CHITbI TSXKECTH M CHJIBI YIIPYTOCTH.



HaGnronenune konebanmii rpy3a Ha HUTH U Ha MPY>KUAHE.
HaOntonenue BeIHYKEHHBIX KOJI€OaHW 1 pe30HaHca.
PacnpocTpanenre npoAaoabHBIX M MOMEPEYHBIX BOIH (HA MOJIEIN ).
HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHYECKHI PE30HAHC.

Jlabopamophuvie pabomout u onvimeol.

OnpeneneHne 4acToThl ¥ MEPUoIa KoJICOaHMi MAaTEMaTUYECKOTO MAsSTHUKA.
Onpenesnenne 4acToThl ¥ MEpruoa KoJicOaHWii MPY>KWHHOTO MASTHHKA.
HccenenoBanne 3aBUCUMOCTH TIEproia KojeOaHnii MOABEIIEHHOTO K HUTH Tpy3a OT
JUITAHBI HATH.

HccnenoBanne 3aBUCHMOCTH TEpUOAa KOJICOAHW NPY>KMHHOTO MAasTHUKA OT
MaccChl Ipy3a.

[TpoBepka HE3aBUCUMOCTH MEpPHOa KoNeOaHui Tpy3a, MOABEIICHHOTO K HATH, OT
MAaccChl Ipy3a.

OnbITEL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh MEPHOJA KOJICOaHWH MPY>KHHHOTO
MasiTHUKA OT MACChI FPy3a U >KECTKOCTH MPY>KUHBI.

H3mepenue yckopeHust CBOOOTHOTO MAJCHHSI.

Pazaen 10. DiekTpoMarHuTHoOE NOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBL

ONEKTPOMArHATHOE  TOJIE.  DNEKTPOMAarHWTHBIE  BOJMHBL.  CBOWCTBA
ANIEKTPOMArHuTHBIX BOJIH. [llkama >meKTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

OneKTpoMarHuTHas npupoga cBeta. CKOpPOCTh CBeTa. BOJIHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

CBoiicTBa 3NIEKTPOMArHUTHBIX BOJIH.
BoiiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuvie pabomout u onvimol.

H3yueHne CBONCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOIO TENIE(POHA.

Pasznen 11. CBeroBbIe sIBJICHUS.

JlyueBas  mopmens  csera.  Mcrounmkm — ceera.  [IpsamonmHeitHOe
pactipoctpaneHue cBera. 3armenus ComHna m JIyael. Otpakenue ceera. [lmockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[IpenomiieHne cBeta. 3aKkOH TpeaoMJeHHs cBeTa. [lomHOE BHYTpEHHEE
OTpaXEeHUE CcBeTa. MCMoNb30BaHWE TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlnnza. Xonnydeit B muHze. OnTruyeckas cucteMa otoarmnapara, MUKpOCKONa
U Teneckona. ['y1a3 kak ontuyeckas cucteMa. banm3opyKkocTh U JaTbHO30PKOCTb.

Paznosxkenne Oenoro cera B cnekTp. Onbitel Hbrotona.,  ClioxeHue
CHEKTPATIbHBIX LBETOB. J{MCTIEpCHst CBETA.



Hemoncmpauuu.
[TpssMONMHEHHOE PACTIPOCTPAHEHUE CBETA.
OrpakeHue cBeTa.
[Tony4yeHne n300pakeHMiA B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTrYeCcKuii CBETOBOJI.
Xon nydeid B coOuparoniei JmH3e.
X0 ny4ei B pacCenBarOLIel JIMH3E.
[TonydyeHne n300paKeHHIA ¢ TOMOILBIO JINH3.
[TpuHuMn aeiicTBus poroanmnapara, MUKPOCKONA U TEIECKOIA.
Mogens riasa.
PaznoskeHne 6eoro cBeTa B CEKTP.
[TonmyueHune 6e0oro cBeTa MpH CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamophuvie pabomout u onvimeol.

HccenenoBanue 3aBUCUMOCTH yIila OTPAXKEHUS CBETOBOTO Jyda OT yriia NaAcHUs.
H3yueHne xapakTepuCcTHK N300pakeHUs MPEAMETA B TUIOCKOM 3€PKAJIE.
HccenenoBanue 3aBUCMMOCTH YIJIa MPETOMIIEHHS CBETOBOTO JIy4a OT yIjia NaacHUs
HA TPAHULE «BO3LYX—CTEKIION.

[Tonyuyenune n300pakeHU ¢ TOMOLIBIO COOMPAIOIICH JTMH3BI.

Onpenenenne GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI COOMPAIOLICH JTUH3BI.
OnBITHI O PA3IO’KEHUIO OEIIOTO CBETA B CIIEKTP.

OnbITHL MO0 BOCHPUATHIO LBETA MPEIAMETOB MPU WX HAOIIOACHUU YEPE3 LIBETOBBIE
(UIBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

OnbiTel Pe3epdopaa u mimanerapHas moaenb aroma. Mojaens aroma bopa.
Hcnyckanue 1 norsomenune ceeta atoMoM. KBanTtel. JIMHEHYaThie CIEKTPHI.

PanunoakrtuBHocTh. Anb(a-, 6eTa- U raMMma-uzinydeHusi. CTPOCHUE aTOMHOTO
aapa. HyxkimoHHas wmoxaens aroMHOro suapa. Msorombel.  PangnoakTuBHBIE
npespaiueHus. [lepuoa nmonypacnaga arOMHBIX sSLIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHs 3apsJ0BOIO W MAacCOBOTO YMCEIL.
DOHEprus CBsA3M arOMHBIX aaep. CBA3b MAcChl M JHEPruM. Peakuuu CHHTE3a U
nenenus saep. Mertounmku sHeprun CostHLA U 3BE3.

SnepHas sHepretuka. JIEHCTBUS PAIMOAKTUBHBIX HM3JIYYEHUH HA >KHUBBIC
OpPraHu3MBbl.

Hemoncmpauuu.

CHeKTpBI U3IYyYEHUS U TTOTIIOLICHHUS.
CIHeKTpsl pa3M4HbIX ra30B.

Cnextp BOgOpOaA.

HaOntonenue tpekoB B kamepe Bunbcona.



Pabora cuérunka MOHU3UPYIOMIMX U3TYUYEHUIA.
Perucrpanust n3nyyeHus: NpUuPOJHBIX MUHEPAIOB U MPOIYKTOB.
Jlabopamophuvie pabomout u onvimeol.
HaGnroneHne CrionHbIX U JIMHEHYATBIX CIEKTPOB U3JTyUYCHUS.
HccnenoBanne TPEKOB: U3MEPEHHUE HYHEPrUM YACTHIIBI 0 TOPMO3HOMY NyTH (TIO
¢dororpadusim).
H3mepenne paaroakTuBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001AKOIMIT MOYJIb.

[ToBTOPHUTENBEHO--0000IIAOIIMA MOYJIb TPEAHAZHAYEH /TSl CUCTEMAaTH3alun
1 0000IICHUS TPEIMETHOTO COEPKAHUS M ONbITA ACATEIBHOCTH, MPUOOPETEHHOTO
OpA M3YYEHUM BCETO Kypca (PU3MKM, a TaKXKe A MOATOTOBKA K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY Mo (PU3MKE Jjis 00ydaromuxcs, BbIOpaBIIMX 3TOT
y4EOHBINA MTPEIMET.

[Tpn M3yYeHUU AAHHOTO MOIYJISl PEATM3YIOTCS U CUCTEMATU3UPYOTCSl BUbI
JESATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS JOCTUKECHHUE MPEAMETHBIX U
METANPEAMETHBIX ~ TUIAHUPYEMBIX  PE3yJIbTaTOB  00yueHus, (opMuUpyeTcs
€CTECTBEHHOHAYYHasi FPAMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB MCCICIOBAHUS
SBIICHUM TPUPOJBI M TEXHHWKHW, OBJIAJICHUE YMEHUSMHU OOBSCHITH (PUIUUECCKUE
SBJICHUS, TPUMEHsS TOJYYECHHBIC 3HAHWS, pEIIaTh 337a4d, B TOM YHUCIIEC
KQUECTBEHHBIC U SKCIICPUMEHTAIIBHBIC.

[TpUHIMNHAATIBEHO IEATENBHOCTHBIN XapaKTep JAHHOTO Pa3zciia peajin3yeTcs 3a
CYET TOTO, YTO OOYUAIOLIMECS BBIMTOJHSIOT 3a1aHUS, B KOTOPBIX UM MPEAaracTes:

HA OCHOBE IOJYUYCHHBIX 3HAHWWA paClO3HABaTh M HAYYHO OOBICHSATH
(pU3NYECKUE SBICHUS B OKPY KAOLIEH MPUPOAC U MOBCEIHEBHOM JKU3HH,

UCIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHUS (PU3HUECKUX SBJICHUI, B TOM
YHCJIE AJI TPOBEPKH TUIIOTE3 U MOy YCHUS TEOPETUYECCKUX BBIBOJIOB,;

OOBSICHSTH HAYYHBIC OCHOBBI HAmMOOJIEE€ BAXKHBIX JOCTHKEHWHA COBPEMEHHBIX
TEXHOJIOTHA, HATPUMEP, TPAKTUUECKOIO NCIOJIb30BAHUS PA3IMYHbBIX HCTOYHUKOB
SHEPruv Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHHS BCEX M3BECTHBIX BUOB
SHEPrUm.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Hzyuenne Ppu3nknm Ha ypOBHE OCHOBHOTO 001IEro 0Opa3oBaHUsl HAMPABIEHO
HA JOCTUKCHHUE JINYHOCTHBIX, METANPEAMETHBIX M TPEAMETHBIX 00Pa30BaTEIbHBIX
PE3YABTATOB.

B pesynbrare uydeHus (pU3MK1A Ha YPOBHE OCHOBHOI'O OOLIEr0 00pa3oBaHUs
y oOyyvaronierocs OyayT ¢c(OpMUPOBAHBI CIICIYIOUIME JTUYHOCTHBIE PE3YJIbTATHI B
YaCTH:
1) naTpruoTHYECKOro BOCIIUTAHHS
— MPOSABJIICHAE HMHTEpPECa K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(pU3nYECKOil HayKW;
— LIEHHOCTHOE OTHOLICHHUE K TOCTHXKEHUSAM POCCUICKMX YUEHBIX--(DU3UKOB,
2) rpaskaIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS
— FOTOBHOCTh K AKTMBHOMY YYaCTHIO B OOCY>KJICHHUM OOIIECTBEHHO 3HAYMMBIX W
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKAM MPUMEHEHUEM AOCTHKCHUMN
($u3nku,
— OCO3HAaHWE BAKHOCTH MOPAIBHO--3TUYECKUX MPUHLMUIIOB B ACATEILHOCTH
Y4€HOTO;
3) 3CTeTHYeCKOro BOCIIUTAHMS:
— BOCHPHATUE ICTETHUECKHUX KAYECTB (PU3MUYECKOM HAYKW: €€ TapMOHUYHOIO
NOCTPOCHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH,
4) HEHHOCTH HAYYHOTI'O MO3HAHMS:
— OCO3HAHME LIEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOIOTHM, BAKHEHNIIENA COCTABIIAIOIIENA KYJIBTYPHL;
— Ppa3BUTHE HAYYHOH JHOOO3HATETBPHOCTH, WHTEPECA K WCCIEI0BATENbCKON
JESATEbHOCTH,
S) popmupoBaHus KyJAbTYPbI 310POBbSI H SMOLHOHAJBLHOIO 0J1ar0NMOJIy4Hs:
— OCO3HaHWE IEHHOCTH Oe3omacHoro o0paza JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXXHOCTH MpaBWi OE30MACHOTO TOBEICHUS Ha
TPAHCIIOPTE, HA JOpOrax, C OJJIEKTPUYECCKMM M TEIUIOBBIM OOOpPYIOBAHUEM B
JOMAITHUX YCJIOBHSIX;
— c(pOpMUPOBAHHOCTH HABBIKA PEDIECKCUN, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TAKOro 7K€ MpaBa y APyroro 4ejaoBeKa,
6) TPy10BOIr0 BOCIMTAHUSL:
— AaKTHBHOE Yy4YacTUE B PCIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMBH,
oOpa3oBareabHON OpraHu3aliy, ropoja, Kpas) TEXHOJOTUYECKONH W COLMaTbHOM
HAMPABJICHHOCTH, TPEOYIOIIMX B TOM YKCIE U (PU3MUYECCKUX 3HAHUH;
— MHTEPEC K MPAKTHYECKOMY M3YUYECHHIO TPOQECCHIA, CBSI3aHHBIX C (PU3UKOIA;



7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

— OpUEHTALMsI HA TPUMECHEHUE (PU3MUECKUX 3HAHW 1S pEUICHH 3a1a4 B 00J1IacTi
OKPY>KaIOIIEH Cpenbl, MJIAHUPOBAHUS TOCTYNKOB W OLICHKM MX BO3MOXKHBIX
NOCTEACTBHMA JUTsl OKPY>KAOIIEHN Cpebl;

— OCO3HaHHME TIJI00AJIbHOTO XapakTepa JKOJIOTMYECKUX MNpoOJeM W MyTed HX
peLeHus;

8) ajanTanumn K N3MEHSIOIHUMCS YCJIOBHIM COUNATbHO U IPUPOIHOI Cpeabl:
— MOTPEOHOCTh BO B3aUMOJICHCTBUY MPH BBITOJHEHUN UCCIIECIOBAHUI H TIPOEKTOB
(U3nYECKOI HAMPABIIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM APYTHX;

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUECKYIO IEATEIBHOCTB;
— noTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHW, B TOM uYucie (OpPMYIMPOBATH
UJCH, TOHATHS, TUIIOTE3bI O (PU3HUECKUX OOBEKTAX U SBJICHHUSX;

— OCO3HaHWE JCPUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B 00J1acTH
(du3nKu,

— TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PH3NUECKUX 3HAHWH;

— CTPEMJICHHE aHAJIM3UPOBATh W BBISBISATH B3aWUMOCBS3M MPUPOABI, OOIIECTBA U
SKOHOMHUKH, B TOM YMCJIE C UCTIOJB30BAHUEM (PU3NYECCKIX 3HAHWI;

— OLIEHKA CBOUX JICHCTBUI ¢ yUETOM BIIASIHUS HA OKPYKAIOLIYO CPEy, BO3MOKHBIX
rII00AIBbHBIX MOCIIEICTBUIH.

METAIPEIMETHBIE PE3YJIBTATDBI

B pesynbTare 0cBOCHUS MPOrpaMMbl 1o (PU3UKE HAa yPOBHE OCHOBHOTO OOMIETO
oOpazoBanust y oOydaromerocs OyayT cpOopMHpOBaHBl MeTanpeIMeTHbIe
pe3yJabTaThl, BKJIIOYAIOLINE MO3HABATEIbHBIE YHUBEPCATbHbBIE YUEOHbBIE NEHCTBUS,
KOMMYHUKATUBHBIE  YHUBEpCaIbHbE  y4eOHbIC  JCHCTBUS,  PEryJISTUBHBIC
YHUBEPCAJIbHBIE YUeOHbIC ACHCTBUSI.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3oBble JJoruueckue AeicTBUS:
BBISIBJIATh U XapPaKTEPU30BATh CYLIECTBEHHBIE TPU3HAKH OOBEKTOB (SIBJICHUH );
yCTaHaBIMBATh CYUICCTBEHHBIM MNpPHU3HAK KJIAacCU(UKAIIMK, OCHOBAaHUS s
0000UIECHNS U CPAaBHEHUS,
BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paCCMaTPUBAEMBbIX (PaKTax, JaHHBIX
1 HAOJIFIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBJIITh PUUYUHHO--CJIEACTBEHHBIC CBS3H MPU U3YUEHUU (PUBNUYECKUX SIBJICHUN U
MPOLIECCOB, JENaTh BBIBOJABI C HCIOJb30BAHUEM JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITFOUCHHA, BBIABUTATh TUIIOTE3bI O B3AUMOCBS3IX (PU3UUECKUX BEJTUUMH;



CaMOCTOSITENILHO BBIOMpaTh CIOCO0 pelieHus y4deOHOW (M3MYECKON 3amauu
(CpaBHEHUE HECKOJBKMX BAPUAHTOB PEIICHUS, BHIOOP HAMOOJEE MOAXOMISILETO C
Y4ETOM CAaMOCTOSTENBHO BBIICTIEHHBIX KPUTCPHUEB ).

ba3oBbie ucciaenoBarebckue aelicTBUS:
MCIOJIb30BaTh BOMPOCH! KAK MCCIEN0BATEILCKUI HHCTPYMEHT MO3HAHMS,
OPOBOAWUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY TUIAHY OMBIT, HECIOMHBIN
(U3HYECKUI SKCIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PU3NYECKOTO SIBJICHUS,
OLICHUBATH HA MPUMEHUMOCTD U IOCTOBEPHOCTh HH(POPMALIHIO, MOJTYYEHHYIO B XO/IE
WCCJICTIOBAHMSI T SKCTIEPUMEHTA,
CaMOCTOATEIBLHO  (OPMYJIMPOBATh OOOOIICHUS M BBIBOJBI MO Pe3yJibTaram
OPOBEAEHHOTO HAOIFOICHUS, ONBITA, UCCIICOBAHMSI,
OPOrHO3MPOBATh BO3MOXKHOE AAJIbHEHIICE PA3BUTHE (PU3NYECKUX MPOLECCOB, a
TAK)KE BBIJIBUTATh MPEANOIOKEHUS 00 HMX PA3BUTHM B HOBBIX YCIOBUSIX W
KOHTEKCTaXx.

Pabora ¢ nnpopmanueii:
OPUMEHATh PA3IMYHbBIE METObI, MHCTPYMEHTHI W 3aMPOCHI TIPHA MOUCKE U OTOOPE
WH(OPMAaLMU WK JAHHBIX C YYETOM MPEMTOKEHHOM yueOHOM (pru3nueckoii 3a1auu;
AQHAJIM3UPOBATh, CHUCTEMATU3WPOBATh W WHTEPHPETHPOBATh  MH(POPMALHIO
PA3IMYHBIX BUAOB U (JOPM IPEACTABIICHUS,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAN U
WTIOCTPUPOBATH PEIIAEMBIC 3a7a4M HECTIOKHBIMUA CXEMaMU, AUarpaMMaMu, HHON
rpadukoit U KX KOMOUHAIIASIMH.

KomMMyHuKaTHBHBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:
B X0JI€ OOCYXKJICHUS y4eOHOTrO MaTepuasia, pe3yJbTaToB J1JadOpaTOPHBIX padoT U
NPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXAACMON TEMBI M BBICKA3bIBATH
UJCH, HALEIICHHbIC HAa PEIICHUE 3a7aud M MOAACPKAHUE OJIaroXKenareabHOCTH
OOI1ICHUS,
COMOCTABJIATh CBOM CYXICHUS C CYXACHHSIMHM JAPYTMX YYaCTHHKOB AHAJIOTA,
OOHapy>KMBaTh PA3JIMYAE U CXOACTBO MO3UILIMIA,
BBIPAYKaTh CBOKO TOUKY 3PEHUS B YCTHBIX M MACbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTaBIATh PE3YJIbTAaThl  BBINOJHEHHOTO (PU3MUYECKOTO  OMNbITa
(3KCIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);
NOHMMATh W UCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M MHINBU Ty aJIbHOM PadOThI
IPU PELICHUU KOHKPETHON (PM3NYECKON MTPOOIIEMBI;
OPUHUAMATH L€ COBMECTHOW NEATEIBHOCTH, OPraHM30BBIBATH JIECHCTBUS MO €&
JOCTWKCHHMIO.  PacClpeleisaTh PoJid, OOCYKIaTh MPOLECCHl W PE3yJIbTATHI
COBMECTHOM paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJIHATH CBOKO 4acTh PabOTHI, TOCTUTAs KAYECTBEHHOTO PE3YJIbTaTa MO CBOEMY
HAMPABJICHUIO U KOOPAWHUPYS CBOU JACUCTBUS C APYTUMH YJICHAMH KOMAH/IBI,



OLICHWBATh KAYECTBO CBOEr0 BKJIAJa B OOWMHA NOPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiCTBUS

Camoopranusanusi:
BBISIBJISITH MPOOJIEMBI B KM3HEHHBIX W YYEOHBIX CHTyalUsaX, TPeOYOWMX AJis
pereHust GU3NYECKUX 3HAHUI;
OPUEHTHPOBATHCS B PA3JIMUYHBIX MOIX0JAX MPUHATHS PEMICHUN (MHANBUAYAIBHOE,
OPUHATHE PELICHUS B TPYIIINE, IPUHATUE PELICHUI TPyNNoOi);
CaMOCTOSITENTEHO COCTABJISITh AJITOPUTM pelIcHHs (PU3NUYECKON 3aauM WM TJIaHa
UCCIICIOBAHMS C YYETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH MPEAaracMble BApUAHTHI PEIICHUH;
Jenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBIH HHTE/LJIEKT:
JaBaTh AICKBATHYIO OLICHKY CUTYallMU U MpPeUIaraTh MiaH ¢€ N3MCHEHNUS,
OOBSCHATh MPUYMHBI JOCTHKCHUS (HEIOCTHIXKEHMS) PE3YJbTaTOB ACATEIBHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBITOJHCHUS
(PU3NYECKOr0 WMCCIICIOBAHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MECHUBIINXCS CUTYAlA, YCTAHOBJICHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA UEIH U YCIOBHSIM;
CTaBUTh CeOs HA MECTO JPYroro YeJOBEKA B XOJAE CIOpAa WM JAMCKYCCHMU Ha
HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHMUSI U JIOTUKY PYroro;
NpPHU3HABaTh CBOE MPaBO HA OMIMOKY NPU PEIICHWM (PU3MYECKHUX 3a71ady WU B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5KE MPABO IPYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B 7 kj1acce MpeaIMETHBIC PE3YJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh COOPMUPOBAHHOCTD Y O0YYAKOIINXCSl YMEHUI:
UCMOJb30BaTh MOHATHS. (PU3NYECKHME M XUMUYECKUE SIBICHHS, HAOIIOJICHUE,
AKCIEPUMEHT, MOACIb, TUIIOTE3A, CAUHULIBI PU3NYECKUX BEIMUYKH, aTOM, MOJIEKYJIA,
arperaTHble  COCTOSIHMSI ~ BelIecTBa  (TBEPAOE, KUAKOE, ra3z000pazHOe),
MEXAHUYECKOE JIBHXKCHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, NPIMOJIHMHEHHOE),
TPACKTOPHsl, paBHOACHCTRYyIOIIAs cuia, aeopmanus (ynpyras, MjiacTU4YecKas),
HEBECOMOCTbD, COOOIAOIINECS COCY L,
paznmuuath sBicHAS (U Qy3us, TEIUIOBOEC JBWKEHME YAaCTHI] BEIIECTRA,
PABHOMEPHOE JIBH)KEHUE, HEPABHOMEPHOE JIBHXKEHUE, UHEPLIUS, B3aUMOACHCTBHE
TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHKO BpAIlCHHS, Mepeaayda



JABJICHUsT TBEPIABIMH TEJIAMH, >KHJKOCTSIMHM M Ta3aMH, aTMOC(epHOE IaBJICHUE,
IUIABAHWE TEJ, NPEBPALICHUS MEXAHMYECKOW OHHEPruM) MO OMUCAHMIO HX
XapPAKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX HJAHHOE
(pU3NYECKOE SBIICHUE,

pacro3HaBaTh MNPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B OKPYXKAKOLIEM
MUPE, B TOM 4YHUCIE (PU3MYECKHUE SIBIICHWS B TPUPOJE. NPUMEPHI JBHKEHUS C
Pa3IMYHBIMUA CKOPOCTSAMH B JKUBOW W HEXKUBOM IPUPOJE, NEUCTBUE CUJIBI TPEHUS B
OPUPOJIE W TEXHUKE, BIMSHHE ATMOCQEPHOIrO NABICHHS Ha >KUBOH OPraHusM,
IUIABAHKUE PBIO, PblYard B TEJIE€ YEJIOBEKA, MPU 3TOM MEPEBOAUTH MPAKTHYECKYHO
3a1a4y B YUEOHYIO, BBIACNATh CYLICCTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUYECKUX
SIBJICHUM

OMKCHIBATh W3YUYCHHBIC CBOWCTBA TE€l M (DU3UYECKUEC SIBIICHUS, WCHOJIB3Ys
(¢u3nyeckue BENIMYUHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIHssl CKOPOCThb, CHJIa YIPYTrOCTH, CHJIA TSHKECTH, BEC TEMa, CUia
TPEHMsI, JNABIEHUE (TBEPAOrO Tena, >KUAKOCTH, rasa), BBITAJIKWBAKOINAS CHUJIA,
MEXaHU4YeCcKass padoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(HIIHECHT
NOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETUUYECKAsE U IOTEHUMAIBHAS SHEPTUs), TPU
OTNMCAHUM NMPABUIIBHO TPAKTOBATH (PU3NUECKHUI CMBICIT HCIIOJIB3YEMBIX BEJIMYMH, UX
00O3HAYCHUsT W CIWHULBI (UBHYECKUX BEJIMYMH, HAXOAWUTh (HOPMYIIBL,
CBSI3BIBAIOIINE TAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMHU BEIMUYMHAMM, CTPOUTH
rpad¥K U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTUUNH,

XapaKTepU30BaTh CBOMCTBA TeN, (PU3MUECKHE SBICHHWS W MPOLECCHI, MCIOJIB3YS
MPABHJIA CJTO’KEHUS CHJT (BIOJIb OJTHOM NIPMO#i ), 3aKoH [ 'yka, 3akoH [lackains, 3akoH
ApxumMena, TpaBuJIO paBHOBECHS phiuara (0JI0Ka), «30710TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAHEHUST MEXAHWYECKON OJHEPruM, NPU 3TOM JaBaTh CIIOBECHYHO
(OpMYITUPOBKY 3aKOHA M 3aUCHIBATH €0 MATEMATHYECKOE BHIPAKEHUE,
OOBACHATh (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YUCJIE U B
KOHTEKCTE CUTYalMid NPAKTUKO-OPUEHTUPOBAHHOIO  XAPaKTepa:  BBISBIATH
NPUYUHHO--CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX IIAroB
Cc onopoit Ha 1—2 U3yUEHHBIX CBOMCTBA (PU3NUYECCKUX SBICHUH, (PU3NUYECKUX 3aKOHA
WA 3aKOHOMEPHOCTH,

pemare pacuéTHeie 3a7aud B 1-2 AEHCTBUS, MCHONB3Ys 3aKOHBI W (DOPMYIIBI,
CBS3BIBAIOIIME (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHAM3a YCJIOBHS 3a/a4yd
3aMKUCHIBATH KPATKOE YCIOBHE, MOACTABIATh (PU3NUCCKUE BEIUYMHBI B POPMYIIBI A
OPOBOANTH PACUYETHI, HAXOJUTh CIPABOYHBIC TaHHBIC, HEOOXOIMMBIE AJIsl PELICHUS
3a/1a4, OLICHUBATh PEAIMCTUYHOCTD NOIYUYEHHON (PU3HUECKON BETMUMHBI,
pacro3HaBarth MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU NOMOLIM (PU3MYECKHUX
METO/OB, B ONHMCAHUM MCCIICHAOBAHUS BBIICIATH MPOBEPIEMOE IPEAMIOIOKEHNE



(runoTte3y), pa3nyarb U MHTEPIPETUPOBATH MOTYUYCHHBIH PE3yJbTaT, HaXOJIUTh
OIMOKK B XOJI€ OMbITA, IENATh BEIBOJBI M0 €70 PE3yJbTaTaM,

OPOBOANTH OMBITEI MO HAOMIOACHHUIO (DM3WYECKUX SIBICHUM WM (PU3MYECCKHUX
CBOWMCTB TeN: (POPMYJIMPOBATH TPOBEPSAEMBIE TPEAMTOJIOKEHUS, COOMPATh YCTAHOBKY
U3 TPEUIOKEHHOTO 00OpYAOBaHMs, 3aNUCHIBaTh XOJ ONbITa W (POPMYJIUPOBATH
BBIBO/IbI,

BBITIOJTHATH MPSMBIE U3MEPEHHS PACCTOSIHUS, BPDEMEHH, MACChI TEa, 00bEMA, CUIIBI
U TEMIOEPATYPbl C MCHOJAb30BAHUEM AHAIOTOBBIX M LHA(PPOBBIX MNPHOOPOB,
3aMKUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM 3aJaHHON a0COFOTHON NOTrPEIIHOCTH
N3MEPEHUI;

IPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OAHON (PU3NYECKON BETMUMHBI OT JPYTroi
C MWCMOJBb30BAHUEM MPSAMBIX H3MEPECHUH (3aBUCUMOCTH MYTH PABHOMEPHO
JBMDKYILETOCS TENA OT BPEMEHU JBHKECHUS TENA, CUIIBI TPEHHSI CKOJIBYKEHUS OT BECa
TENA, KauecTBa 00OPaOOTKM MOBEPXHOCTEHN TEN U HE3ABUCUMOCTH CUJIBI TPEHUS OT
IJIOMIAM COMPUKOCHOBEHHUS TEJ, CWIbl YNPYrOCTA OT YIJIMHEHUS TPY>KHUHBI,
BBITATKMBAIOIICH CWIIBI OT 00bEMA TMOTPY:KEHHOH YaCTH Teaa W OT TUIOTHOCTH
JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT TNIyOWHBI, HA KOTOPYHO
NOTPYKEHO TEJIO, YCIOBHI TUIABAHMS TEJ, YCIIOBUI PAaBHOBECUS pbluara U OJIOKOB),
y4acTBOBAaTh B TUIAHWPOBAHWHM Y4€OHOrO MCCIEAOBAaHMUS, COOMPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIEAYS PEUIOKECHHOMY TJ1aHy, (PUKCUPOBATH PE3YJbTaThl
NOJTYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJE MPEIIOKEHHBIX TaOJIHILL A
rpauKoB, AeaTh BBIBOJBI IO PE3YJIbTATAM UCCICIOBAHNUS,

NPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMYMH (IJIOTHOCTh BEIECTBA
JKUIKOCTH M TBEPAOrO TENa, CWIA TPEHMS CKOJIBKEHWS, JABICHHUE BO31yXa,
BBITAIKMBAIOIASA CHJIA, JCHCTBYIOIIAS HA TNOTPYKEHHOE B JKHAKOCTH TEJIO,
KO3 ((PUIUEHT MOJEZHOTO ACHCTBHS TPOCTBIX MEXAHU3MOB ), CIIEY sl TPEUIOKEHHON
WHCTPYKLUMHU. TPU BBIMOJHEHUM HW3MEPEHUN COOMpaTh SKCIECPUMEHTABHYIO
YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOH BEJIMUMHBI,

coONIoaTh MpaBuia TEXHUKH Oe30macHocTH mpu padore ¢ 1abopaTopHBIM
000pPyAOBaHUEM;

YKa3bIBaTh MPUHUMUMBI JCHCTBHAS MPUOOPOB M TEXHUYECKMX YCTPOWCTB. BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAOIIMECS COCYABI, 0APOMETP, pblyar, MOABH>KHbIN
Y HEMOJBWKHBIN OJTOK, HAKJIIOHHAS TNTOCKOCTB,

XapaKTePU30BaTh MPUHIUNBI ACHCTBAS W3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPO#l HA WX ONMCaHWs (B TOM YMCIE. MOALIMIHHUKHN, YCTPOMCTBO
BOJOIPOBOAA, TUAPABIIMYECKHAN MPECC, MAHOMETP, BEICOTOMED, MTOPIIHEBOM HACOC,
apeoMeTp), UCMOIb3ysl 3HAHUSI O CBOMCTBAX (PM3MUECKHUX SBJICHUM U HEOOXOIUMBIE
(pU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH,



OPUBOIUTE MPUMEPHI (HAXOAWTH WH(OPMALMIO O MNPUMEPAX) MNPAKTHYECKOTO
UCMOJb30BaHUsl (PU3MYECKUX 3HAHWN B MOBCECIHEBHOW KU3HW UIsl 0O€CieUEHUs
Oe3omacHOCTH TpHA OOpallleHuH ¢ TpudOpaMu M TEXHUUYECKUMHU YCTPOHCTBAMM,
COXPAHEHUSl 3A0POBbsi W COOMIOJICHUST HOPM SKOJOTMYECKOTO TOBEACHUS B
OKPY>KaroIIeh Cpeae,
OCYILIECTBIATh OTOOP UCTOYHMKOB MH(popManmu B MHTEpHETE B COOTBETCTBHHU C
3aJaHHbIM TMOKUCKOBBIM 3alpOCOM, Ha OCHOBE WMEIOLIMXCA 3HAHUN M IYyTEM
CPaBHCHHUS PA3JIMYHBIX MCTOYHUKOB BBLACTATH MH(OPMALMIO, KOTOpasi SBISETCS
NPOTUBOPEUNBONA UM MOXKET OBITh HEAOCTOBEPHOIA;
UCIOJb30BaTh TNPU  BBHIMOJIHEHUHM YYEOHBIX 3aJaHWi  HAYYHO--TIOMYJISPHYIO
JIUTEPATypy (PU3NUECKOro COACPIKAHUS, COPABOYHBIE MATEPUAIBI, PECYPCHI CETH
HWuTepHer, BnazeTe NpHUEMAMHM KOHCIEKTHPOBAHWS TEKCTa, NPEeoOpa3OBaHUs
uH(OpMaIK U3 OJHON 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCbMEHHBIE H YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 UCTOYHUKOB MH(pOpMaLMK (PU3HUECKOTO COACPKAHMS, B TOM YHKCIE MyOIMYHO
JeNIaTh KPAaTKUE COOOLIEHUS O PE3yJIbTATaX MPOECKTOB MITM YYEOHBIX HCCIIEA0BAHUH,
[IPA OTOM TIPAMOTHO HCIIOJIB30BATh W3YYCHHBIN IMOHATHWHBINA amnmapar Kypca
(PM3WKH, COMPOBOXKAATH BBICTYIUICHUE MPE3CHTALUEIH;
IPU BBINIOJTHEHUH YUYE€OHBIX MPOCKTOB U HCCIIEAOBAHUI pacpeaeisiTh 00s13aHHOCTH
B I'PyNIIE€ B COOTBETCTBUU C ITOCTABIIEHHBIMU 3aa4aMu, CJIEIUTh 3a BBIIIOJIHEHUEM
IUIAHA JCHCTBHM, aJCKBATHO OLCHUBAaThH COOCTBEHHBIA BKJIAA B JACATEIBLHOCTH
[PYIIBI, BBICTPAMBATh KOMMYHUKATHBHOEC B3aUMOJCUCTBUE, YUWUTHIBAsA MHEHUE
OKPY KaFOIINX.

K xoniy oOyueHus B 8 kyacce npeIMETHBIC Pe3yJIbTAaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:
WCII0JIB30BATh ITOHATHUSA: Macca U pa3MePbl MOJIEKYJI, TEINIOBOE IBHKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSIHKSI BEIIECTBA, KPUCTAJUIMUECKHAE U aMOP(HBIE Tea,
HACBHIIIEHHBIA W HEHACHIIEHHBIA TMap, BJIAKHOCTH BO3JyXa, TEMIIEparypa,
BHYTPEHHSIA SHEPIUs, TEIIOBOM IBUIaTellb, SJIEMEHTAPHBIN SIEKTPUYECKUI 3aps,
DIEKTPAYECKOE T0JI€, IPOBOAHUKHA U JIUDJIEKTPUKHA, TOCTOSHHBIN DIEKTPAUYECKUIA
TOK, MArHATHOE TI0JIE,;
pa3nAyaTh SIBJICHUS (TEIJIOBOE PACIIMPEHUE U CXKATUE, TEIUIONEPEaya, TENI0BOE
pPaBHOBECHE, CMA4YMBAHWE, KaNWULIPHBIE SIBJICHUSA, WCHAPEHUE, KOHJIEHCAIWs,
IUIABJICHUE, KpHUCTauM3alMs  (OTBEPAEBAHUE), KHUIICHHE, TeEIUIoNepeaaya
(TEMIOMPOBOJHOCTh, KOHBEKIMS, U3JIYUCHHUE ), SICKTPUA3ALMS TEN, B3aUMOCHCTBHIE
3apsAI0B, AEUCTBUS DIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3AUMOACHCTBUE
MAarHATOB, AEHCTBUE MArHUTHOI'O IO/ HA TPOBOJIHUK € TOKOM, SJIEKTPOMArHUTHas
WHAYKLIKS) MO ONUCAHUI0 MX XAapaKTEPHBIX CBOWCTB W HAa OCHOBE ONBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3UYECKOE SIBJICHUCE,



pacro3HaBaTh MNPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUH B OKPYXKAKOLIEM
MUPE, B TOM YUCIIC (PU3MYECKUE SIBJICHUS B IPUPOJIC. TOBEPXHOCTHOE HATSHKEHHUE U
KalWJUIPHBIC SBIIEHUS B MPUPOJAC, KPUCTAUIBI B MpUpPoAc, manyueHue COoIHIA,
3aMEP3aHUE BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa,
DNICKTPUYECKUE SBJICHUST B arMoc(epe, SIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MArHMTHOE MoJie 3eMiiH, Apei( MOJIFOCOB, POJIb MATHUTHOTO TOJISL JUIS KU3HU HA
3emJie, NONSPHOE CUSIHUE, TPHA 3TOM NEPEBOANTH MPAKTHYECKYHO 3a/1a4y B YUEOHY1O,
BBIICTISATh CYLIECTBEHHBIE CBOWCTBA (MPU3HAKH ) PU3NUYECCKUX SIBJICHMIA,

OMKCHIBATh M3YUYCHHBIC CBOWCTBA Te€l M (DU3UYECKUE SBJICHUS, WCIHOJb3Ys
(pU3NYECKUE BETMUHHBI (TEMIEPATYPA, BHYTPEHHSIS SHEPTHSl, KOJIMYECTBO TEILIOTHI,
yaeAbHas TEIUIOEMKOCTh BEHIECTBA, YJAENbHAs TEIJIOTA IJIABJICHUS, YACIbHAs
TEIIOTa NapooOpa3oBaHusl, YACIbHAs TEIIOTA CrOPaHUs TOIUIMBA, KO3(PPHUIIMEHT
NOJIE3HOTO ACHCTBHS TEMJIOBOH MAIIWHBI, OTHOCUTENIbHAS BIAKHOCTH BO3/AyXa,
ANIEKTPUYECKUI 3apsiji, CUJIa TOKA, HJIEKTPUUCCKOE HANPSKEHUE, COMPOTHBIICHUE
OPOBOJHMKA, YACIBHOE COMPOTHUBICHUE BEHIECTBA, padoTa H  MOLIHOCTh
ANEKTPAYECKOTO TOKA), TPHA ONMUCAHUA MPABUIIBHO TPAKTOBATH (PU3UUECKUNA CMBICIT
UCMOJb3YEMBIX BEITUYHMH, OOO3HAYECHUS W CAWHULBI (PU3MYECKUX BEIMYMH,
HaXOAWTh (POPMYJIbI, CBS3BIBAIOIINAE JAAHHYK) (PU3NYECKYIO BEIMUYHMHY C JAPYTUMHU
BEIIMYMHAMU, CTPOUTH TPapUKKN U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIUYMH,

XapaKTepU30BaTh CBOMCTBA TeN, (PU3MUECKHUE SBICHHS W MPOLECCHI, MCIOJIB3Ys
OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOPUU CTPOCHUS BEILIECCTRA,
OPUHLHAI CYMEPNO3UIUN TOJEH (HA KAYECTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS
3apsna, 3akoH Oma Juis ydyacTka nenu, 3akoH J[xoyns—JIleHna, 3aKkoH COXpaHECHHs
SHEPruM, MPH 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3aMUCHIBATh €r0
MaTEMATHYECKOE BBIPAKCHHE,

OOBACHATh (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
cUTyauui MPAKTUKO-OPUECHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKUX LIAroB ¢
Onopoit Ha 1-2 M3yUYEHHBIX CBOMCTBA (PM3NUYECKUX SIBJICHUMA, PU3NUECKIX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN,

pelmare pacuéTHhIC 33Ja4d B 2—3 JACHCTBUS, MCHOJIB3Ys 3aKOHBI W (DOPMYIIBI,
CBS3BIBAIOIIME (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHAM3a YCJIOBHS 3a/a4yd
3aMKUCHIBATH KPATKOE YCIOBHE, BBISIBIIATH HEAOCTATOK JAHHBIX ISl PEILICHUS 3a1a4H,
BBIOMPATh 3aKOHbI W (POPMYJIbI, HEOOXOAUMBIE Uil €€ PEIICHUS, TPOBOIUTH
pacuéTel W CPAaBHHMBATH IMOJIYYCHHOE 3HAYCHHE (PUBMUECKON BEJIMYUHBI C
W3BECTHBIMU JTAHHBIMU,

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU NOMOLIM (PU3MYECCKUX
METOJIOB, MCIMOJIB3ysl OMHCAHWUE WCCICIOBAHMS, BBIACIATH MPOBEPIEMOE



OPEINOIOKEHUE, OLICHUBATh MPABUIBHOCTE MOPSIKA MPOBEACHUS UCCIEA0BAHUS,
JIeNIaTh BBIBOJIBL,

OPOBOANTH OMBITEI MO HAOMIOACHHUIO (DM3WYECKUX SIBICHUM WM (PU3MYECCKHUX
CBOWMCTB Ten (KamWUISPHBIE SIBJICHHS, 3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro
00BbEMa, TeMIepaTyphl, CKOPOCTM TMpoLecca OCTHIBAHWS W HArpeBaHUs MOpH
U3YYEHUU OT LBETA M3JIyYArOLICH (MOTMOMAIIEH) MOBEPXHOCTH, CKOPOCTh
UCHAPEHUsT BOJBI OT TEMIICPATYPhl >KAAKOCTH W IUIOWAAA €€ MOBEPXHOCTH,
ANEKTPU3ALMS TNl U B3aUMOJCHCTBUE BICKTPUUECKUX 3apsAA0B, B3aUMOACHCTBHE
NOCTOSTHHBIX MArHATOB, BU3YAIM3ALMsl MATHUTHBIX MOJICH NOCTOSSHHBIX MArHUTOB,
JNEUCTBHSI MATHATHOTO TOJISE HA MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHMTA,
CBOMCTBA AJICKTPOABHUIaTENsI MOCTOSHHOTO TOKA): (OPMYIMPOBaTH MPOBEPSIEMBIE
OPEINONIOKEHUs, CcOOMparh YCTAHOBKY W3 MPEAJIOKEHHOTO 00OpyIOBaHMS,
OTKCHIBATh XOJ1 ONbITA U (POPMYIHPOBATH BHIBOIBL,

BBITIOJIHATh TMPSAMBIE M3MEPEHUS TEMIMEPATYPhl, OTHOCUTEIBLHOW BIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HAMPSKCHHSI C MCIOJb30BAHUEM QHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MYECKUX BEIMYMH, CPABHHUBATh PE3YJIBTATHI U3MEPEHUHA C y4ETOM
3aIaHHON a0COJTIOTHOM MOTPENIHOCTH

IPOBOANTH MCCICAOBAHUE 3aBUCUMOCTH OAHON (PU3NYECKON BETMUMHBI OT APYTroi
C UCTOJIB30BAHUEM IPSIMBIX H3MEPEHUH (3aBUCUMOCTh COTIPOTHUBRIIEHUS TPOBOAHUKA
OT €ro JIMHBI, MJIOMAAN TMONEPEYHOr0 CEYEHUS M YACIBbHOTO COMPOTUBIICHUS
BEUIECCTBA MPOBOJHHUKA, CHJIBI TOKA, MAYLIETO YEPE3 MPOBOJHUK, OT HAMPSKEHUS Ha
OPOBOJHMKE, MCCICAOBAHUE MOCJIECAOBATEILHOTO W MAPAIIEIbHOTO COEAMHEHUI
NPOBOJHMKOB). TUIAHUPOBATh MCCIEAOBAHUE, COOMPATh YCTAHOBKY W BBHIMOJIHSATH
U3MEPEHUS, CIIEAys NOPEUIOKCHHOMY TUIaHy, (DUKCHpPOBAaTh  PE3YyIbTAThI
NOJYYEHHOH 3aBUCUMOCTM B BHIE TaOMUI M TpadMKoB, AETaTh BBIBOJIBI IO
pe3yabpTaTaM UCCIEeI0BAHUS,

IPOBOANTH KOCBEHHBIC U3MEPEHMS PU3MUCCKUX BEJIMYMH (yACTbHAS TEMJIOEMKOCTh
BEUIECCTBA, COMPOTUBIICHHE MPOBOJHWKA, paboTa M MOIIHOCTH 3JEKTPHUYECKOrO
TOKA): TUIAHUPOBATh W3MEPEHUS, COOMpaTh SKCICPUMEHTAIBHYI) YCTAHOBKY,
clieys MPEATOKEHHOM MHCTPYKIIMU, U BBIYMCIIATH 3HAYEHUE BEJTMUHHBI,
coONIOAaTh MpaBWia TEXHUKH O€30MacHOCTH mnpu padoTte ¢ J1adopaToOpHBIM
000py0BaHUEM

XapaKTepU30BaTh MPUHLUNBI ACHCTBAS W3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB ¢ ONOPOH HA UX ONMCAHMS (B TOM YMCJIE. CHCTEMA OTOIUICHHS JOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUYHK DIIEKTPUUCCKON
SHEPrUuM, HJECKTPOOCBETUTENBHBIE MPUOOPBI, HACPEBATEIbHBIC JJIEKTPONPUOOPHI
(IpUMEDPBI), SMEKTPUUECCKUE MPEIOXPAHUTENH, HIEKTPOMArHUT, SICKTPOABUTATENb
NOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHWS O CBOMCTBAX (DM3WYECKUX SIBICHUA W
HEOOXOMMBIE (PUBUUECKNE 3aKOHOMEPHOCTH,



PAcro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUWCTBA U U3MEPUTEIbHBIC MPUOOPHI MO
CXeMaM M CXEMAaTHYHbIM PHUCYHKaM (GKHJKOCTHBIH TEPMOMETP, TEPMOC,
NCUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CrOPaHUs, SJIEKTPOCKOIL,
peoCTar), COCTABJIATH CXEMbl JJICKTPUUYECKUX LEMEH € MOCIEI0BATEIBHBIM U1
NapauICTbHBIM  COCIUHEHUEM DJIEMEHTOB, pasivyas YCIOBHBIC OOO3HAUYCHUs
DJIEMEHTOB DJIEKTPUUECKUX LIETIEH,
OPUBOIUTE MPUMEPHI (HAXOAWTH WH(OPMALMIO O NPUMEPAX) MPAKTHYECKOTO
UCIOJb30BaHUsl (PU3MYECKUX 3HAHWN B MOBCECAHEBHOW KU3HW JUIsl OOECCUEHUs
Oe3omacHOCTH Tpu OOpallleHuH ¢ TpudOpaMu M TEXHUUYECKUMHU YCTPOHCTBaMH,
COXPAHEHUS 3A0POBbsi W COOMIOJCHHS HOPM 3KOJOTMYECKOrO TOBEICHUS B
OKPY>KaroIIen Cpeae,
OCYIIECTBIATh MOUCK MH(popManmn (uznueckoro coacpxanus B MHTepHETE, HA
OCHOBE MMCIOIIMXCS 3HAHWA U MyTEM CPABHEHWSI JONOJHUTEIBHBIX UCTOYHHKOB
BBIACTIATE WH(POPMALMIO, KOTOPAs SIBISETCS MPOTUBOPECYMBONW MM MOXKET OBITH
HEIOCTOBEPHOM,
UCMOJb30BaTh TNPU  BBHIMOJIHEHUM YYEOHBIX 3aaHWi  HAYYHO--TIOMYJISPHYIO
JIUTEPATypy (PU3NUECKOro COACP)KAHUS, COPABOYHBIC MATEPHUAIBI, PECYPCHI CETH
HWuTepHer, BnaneTe npHEMAMHM KOHCIEKTHPOBAHWS TEKCTa, NPEeoOpa3OBaHUs
uH(OpMaIuu U3 0JHONH 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCBMECHHBIE M KPATKHE YCTHBIE COOOILIECHUs, 00o0mas
WH(POPMALMIO U3 HECKOJIBLKUX UCTOYHUKOB (PU3MUECKOTO COAEPKAHUS, B TOM YUCIIE
nyOJIMYHO MPEACTABIATh PE3YJbTAaThl MPOEKTHOM WM  HUCCIIEI0BATENbCKON
JNEATENIBHOCTA, IIPH JTOM T'PaMOTHO HCIIOJB30BATh W3YYCHHBIN IMOHATUWHBINA
anmnapar Kypca (U3MKH, COMPOBOKAATh BEICTYIIIIEHUE MPE3CHTALUEIH;
OPHA BBIMIOJIHEHUW YUYEOHBIX MPOEKTOB M MCCICAOBAHUNA (PU3MUECKUX MPOLECCOB
pacnpeaensaTh 00s13aHHOCTH B TPYIINE B COOTBETCTBUY € MOCTABJICHHBIMU 3a/1a4aMH,
CJICIUTH 3a BBIMOJHCHUEM IUIAHA ACWCTBUNA M KOPPEKTHPOBATh €ro, aJCKBATHO
OLICHWBATh COOCTBEHHBIA BKIAA B JEATEIIBHOCTh TPYNINbI, BBICTPAUBATh
KOMMYHHKAaTHBHOE  B3aMMOJCIHCTBHE, NPOSABISAS  T[OTOBHOCTH  pa3pellarh
KOH (DMK TBI.

K xoniy oOyueHus B 9 Kjacce mpeIMETHBIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:
UCMOJIb30BaTh TMOHATHSA. CHUCTEMA OTCYETA, MATEpUATbHAS TOYKA, TPACKTOPUS,
OTHOCHTEIIBHOCTh ~ MEXAHWYECKOro  ABWXKCHHS,  Acopmanms  (ympyras,
IUTACTAYECKAs), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh W
NEPETPY3KH, UEHTP TSHKECTH, a0COTIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO
TEJIa, PABHOBECUE, MEXAHWYECKUE KONEOAHWMsS W BOJIHBI, 3BYK, MHQPA3BYK W
YJIBTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKajda 3JIEKTPOMATrHUTHBIX BOJH, CBET,



OM30PYKOCTh W JANBHO30PKOCTh, CIIEKTPbl UCIYCKAHMS M MOTJIOUICHHS, alibda-,
OeTa- U raMMa-u3JIy4eHHs, U30TOIbI, SICPHAS SHEPTETUKA,

pazAyaTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIIMHEHHOE ABH)KECHUE,
PAaBHOYCKOPEHHOE MNPSIMOJMHEHHOE JABM)KEHME, CBOOOJHOE TMAJCHHUE TEl,
PABHOMEPHOE JBH)KCHUE MO OKPY>KHOCTH, B3aMMOJECHCTBHE TEJ, PEAKTHUBHOE
JBW>KCHHE, KOJIEOATENbHOE IBHKEHUE (3aTYXAKOIINE U BBIHYKICHHBIE KOEOAHUS ),
PE30HAHC, BOJIHOBOE  JBIJKEHME, OTP@KECHUE  3BYKA, MPSAMOIMHEHHOE
pPAaCIpPOCTPAHEHHE, OTPAKEHME W NPEJIOMIICHHE CBETAa, MOJHOC BHYTPEHHEE
OTPAKEHHUE CBETA, PA3JIOKEHUE OETI0r0 CBETA B CIIEKTP U CIOXKEHHUE CIEKTPAIbHBIX
LBETOB, JUCIEPCUS CBETA, €CTECTBCHHAs PAaJMOAKTUBHOCTb, BO3HWKHOBCHUE
JMHEHYATOr0 CMEKTPa M3JIYUYCHHUS) 10 ONMHUCAHUIO X XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, ACMOHCTPUPYIOIIUX JTAHHOE (PU3UMYECKOE SIBJICHUE,

PAcIO3HABATh MPOSIBIICHUE H3YYEHHBIX (PU3HUECKUX SBJICHUI B OKPYIKAKOIEM MUAPE
(B TOM uuciie (PU3MYECKUEC SBJICHHS B MPHUPOJEC. NPUIMBLI U OTJIMBBI, JIBH)KEHHUE
wiaHeT COJMHEYHOM CHCTEMBI, PEAKTHBHOE JBW)KCHHE S>KHUBBIX OPraHu3MOB,
BOCIPHUATUE 3BYKOB KMBOTHBIMH, 3€MJICTPSICEHHUE, CCHCMUYECKUE BOJIHBI, IlyHAMH,
9X0, LBETA TEJI, ONTHYECKUEC SBJICHUS B MPUPOAE, OMOJIOTMYECKOE NCHCTBUE
BUJMMOTO, YIAbTPAPHUOIETOBOIO M PEHTTCHOBCKOTO W3IyUYCHHH, €CTECTBEHHBIN
PATMOAKTUBHBINA (POH, KOCMUYECKHE JTYUYH, PAANOAKTHBHOE U3TYUYEHUE TPUPOIHBIX
MUHEPAJIOB, ACHCTBHE PATMOAKTHBHBIX M3JIyYCHUH Ha OPraHM3M YEJIOBEKA), MPU
3TOM MEPEBOAUTH MPAKTUUECKYIO 33734y B YYEOHYIO, BBLACIATH CYIIECTBEHHBIC
CBOIiCTBA (MPHU3HAKK ) PU3NUYECCKUX SBIICHUIA,

OMKUCHIBATh M3YyYEHHBIC CBOWCTBA T€A WM (U3NYECKUE SIBICHUS, MCIONB3Ys
(u3nyecKue BEMMYHMHBI (CPENHSsT W MIHOBEHHAs CKOPOCTh Tela MpH
HEPABHOMEPHOM JBUKCHUH, YCKOPEHUE, MEPEMEIICHUE, MYTh, YIJIOBAs CKOPOCTb,
CWJIA TPEHU S, CUJIA YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO MAaACHHUS, BEC
TEJNa, WMMITYJIbC TENa, WMMYJIbC CHJIBI, MEXaHW4yeckas padoTa M MOIIHOCTb,
NOTCHUMAIbHAS ~JHEPIrUs TENa, MOJHATOTO HAA MOBEPXHOCTBIO  3EMIIH,
NOTCHUMANBHAS SHEPrUs CKATOH MPY>KWHBI, KHHETUYECKAs SHEPIHs, MOJIHAS
MEXAHUYECKAsE SHEPTHsI, TEPUOJ U 4acTOTa KOJIeOaHWH, IJIMHA BOJIHBI, FPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3ATENb MPEJIOMIICHHS CPEbl), MPH
OMKCAaHUMN TPABHJIBHO TPAKTOBAaTh (PU3UYECKHUI CMBICIT HMCIOJb3YEMBIX BEIMYMH,
00O3HAYCHUsT W CIUMHULBI (PU3HYECKUX BEJIMYMH, HAXOAWUTh (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMHU BEIMUYMHAMM, CTPOUTH
rpa¥K U3yUYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BETUYMH,

XapaKTepU30BaTh CBOMCTBA TeN, (PU3MUECKHUE SBICHHS W MPOLECCHI, MCIOJIB3YS
3aKOH COXPAHEHWsS DJHEPIWHM, 3aKOH BCEMHPHOTO TATOTCHWS, NPHHLHAI
CYNEPNO3ULIAA CUIT, MPUHIUI OTHOCUTENBbHOCTH [ anumnes, 3akoHsl Hpr0TOHA, 3aK0H
COXPAHCHUS WMITYJIbCA, 3aKOHBl OTPAKEHUS M MPEIOMIICHUS CBETA, 3aKOHBI



COXPaHEHHUs 3apsJOBOrO U MACCOBOTO UMCEN MPU SACPHBIX PEAKIUSIX, MPU ITOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUChIBATh €r0 MATEMaTHUYECKOE
BBIPAKCHUE;

OOBSICHATH (PU3MUECKUE MPOLECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATH MPUUUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTMUECKHUX 111aroB ¢ OMOPOi Ha
2-3 W3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUMA, (PU3NUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEI,

pelmare pacyéTHhIE 3a7aud (OMUPAKOIIMECS HAa CUCTEMY W3 2—3 ypaBHEHUH),
UCTIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIINE (PU3NYECKUE BEJIMUMHBI. HA OCHOBE
aHaJIM3a yCIIOBUS 3a/1a4M 3aMUChIBATh KPATKOE YCIOBHE, BBISBIISATH HEJOCTAIOIINE
WIA W30BITOYHBIE JAHHBIE, BBIOMPATh 3aKOHbI U (HOPMYJIBI, HEOOXOAMMBIE IS
pelIieHus, MPOBOAUTL PACUéThl W OIICHWBATh PEATMCTUYHOCTH TMOJIYYECHHOTO
3HauYeHUs (PU3NYECKON BEIMUUHBI,

pacno3HaBaTh NpPOOJIEMbI, KOTOPHIE MOXKHO PEIIATH MPH MOMOUIM (PU3UUYECKUX
METOOB, MCIMOJIb3Yysl ONMHUCAHWE MCCICIOBAHUS, BBIACNATH  MPOBEPIEMOE
PENONOKEHUE, OLEHUBATh MPABWIILHOCTL MOPSAAKA MPOBEACHUS UCCIEAOBaHUS,
JeNIaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOIEHUA U OTBITOB,;
OPOBOJUTH OMBITHI MO HAOMIOAECHUIO (DU3UYECKUX SIBJCHUN WM (DU3HUECKUX
CBOMCTB TeJ (M3y4eHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUs SHEPIUH,
3aBUCUMOCTb MEPUOJAA KojeOaHWi MPYKMHHOIO MasTHUKAa OT MAacChl Ipy3a M
KECTKOCTH MPYKMHbI M HE3aBUCUMOCTh OT aMIUIUTYAbl MaJlbix KoJieOaHui,
OpSIMOJIMHEMHOE PACPOCTPAHEHUE CBETA, Pa3oKeHHE OEJOro CBETa B CHEKTP,
U3YUYCHUE CBOWMCTB M300paXEHHsI B TUIOCKOM 3€pKaJic M CBOMCTB HM300paKEHUs
npeaMeTa B COOUparoleii JIMH3E, HAOI0ICHUE CIUIOMIHBIX M JIMHEHYATHIX CIIEKTPOB
U3JTYUYCHHUS ). CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY W3 W30BITOYHOTrO Habopa
00OpyZ0BaHusl, OMUCHIBATH XOJ OMbITA W €ro Ppe3yJbTaThl, (POPMYJIUPOBATH
BBIBO/IbI;

IPOBOJIUTH MPU HEOOXOAUMOCTU CEPHUIO MPSAMBIX U3MEPEHUINA, ONPEEIisis CPEaHEE
3HAUEHUE M3MEPICMON BEMUMHBI ((POKYCHOE pacCTOSTHUE COOMPAFOLIEH JIMH3BI),
000CHOBBIBATh BHIOOP croco0a U3MEPEHUS (M3MEPUTEBHOTO MPUO0Opa);
IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMUMH C UCIOJIb30BAHUEM
OpsSMbIX M3MEpPEHUH (3aBUCUMOCTh MyTH OT BPEMEHU NPU PABHOYCKOPCHHOM
JBWKEHUM O€3 HauaJbHOM CKOpPOCTH, Tepuoja KoyieOaHui MareMaTuyecKoro
MasiTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHUS CBETA OT YIJia MaJCHUS U
yrjia [peioMeHWs OT  yIWla [ajeHus): IUJIAHMPOBAaTh  UCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTAHOBKY, (PMKCUPOBATh PE3yJbTaThl MOTYYECHHOMN
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAONUIL ¥ TPpaUKOB, A€IaTh BBIBOABI MO
pe3ysbTaTtaM UCCIIeI0BaHUS;



OPOBOJANTH KOCBEHHBIC M3MEPCHUS (DU3NYECKUX BEIMYMH (CPEIHSSE CKOPOCTh U
YCKOPEHUE Tella MPH PABHOYCKOPEHHOM JBWKCHHH, YCKOPEHHUE CBOOOTHOTO
NaACHHUS, )KECTKOCTD MPY>KUHBL, KOYPPULMEHT TPEHUS CKOJBKEHHS, MEXAHUUECKAs
padoTa W MOIIHOCTb, YacTOTa W NEPUOA KOJeOAHWH MATEMATHYECKOro |
OPY>KMHHOTO MASTHUKOB, ONTHYECKAs CUJIa COOMPAOIIEH JTMH3bI, PAIMOAKTHUBHBIN
(OH). TUTAHMPOBATH M3MEPEHUS, COOMPATh SKCICPUMEHTAILHYK) YCTAHOBKY H
BBITIOJTHATh U3MEPEHUS, CIEAYS MPEIOKECHHON MHCTPYKIMH, BEIYHACISATH 3HAUCHUE
BCJIMYMHBI W AHAJIM3UPOBATh TMOJYUYEHHBIC PE3YJIbTaThl C YUYETOM 3aJaHHOMN
ITOI'PEITHOCTHA U3MEPEHUIA,

coONroAaTh MpaBuia TEXHUKH O€30MacHOCTH Mpu padoTte ¢ J1adOpaTOpHBIM
000pyAOBaHUEM,

pa3inyaTh OCHOBHBIE TPU3HAKK M3YUYCHHBIX (PU3MUECKAX MOJECTICH: MaTepruaabHas
TOUYKA, a0COJIFOTHO TBEPOE TENIO, TOUYCYHBIA UCTOUHHK CBETA, Jy4, TOHKAs JINH3A,
TUTAHETAPHAs MOACIb aTOMA, HYKITOHHAs! MOJESTb AaTOMHOTO SAPa,;
XapaKTepU30BaTh MPUHLUNBI ACHCTBHS W3YYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € ONOpoil Ha WX OMHMCAaHWs (B TOM YHMCIE. CHHIOMETP, AATYUKH
NOJIOKECHUSI, PACCTOSHUSL M YCKOPEHMsI, PAaKETa, 3XOJO0T, OYKH, MEPUCKOIL,
¢oToanmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOM, MJO3MMETP, Kamepa
BuibcoHa), UCMOJB3Ys 3HAHKS O CBOMCTBAX (PU3MYECCKUX SIBJICHUI U HEOOXOAUMBIC
(pU3NYECKNE 3aKOHOMEPHOCTH,

UCIOJBb30BaTh CXEMBI M CXEMATUYHBIE PHCYHKH W3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MNPHU
pEICHUM Y4YEOHO--MPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMbI Il TOCTPOCHUS
M300pKCHUN B IJTIOCKOM 3€pKaJie U COOMpPAIOILIEH JTMH3E;

OPUBOIUTE MPUMEPHI (HAXOAWTH WH(OPMALMIO O MNPHUMEPAX) MNPAKTHYECKOTO
UCINOJb30BaHUsl (PU3MYECKUX 3HAHWN B MOBCECIHEBHOW KU3HW UIsl 0OECICUEHUs
Oe3omacHOCTH TpU OOpallleHuH ¢ NpudOpaMu M TEXHUUYECKUMHU YCTPOHCTBaMH,
COXPAHEHUS 3A0POBbsi M COOMIOJCHUS HOPM 3KOJOTMYECKOrO TOBEICHUS B
OKPY>KaroIIeh Cpeae,

OCYIIECTBIIATh MOMCK WMH(OpManmu (U3NYECKOro cojacpkanuss B HMHTEpHETE,
CaMOCTOSITENBHO (HOPMYJIMPYS MOUCKOBBIM 3aMpoc, HAXOAUTh MYTH OMPEACTICHUS
JIOCTOBEPHOCTH MOJYYEHHOW HH(POPMAIIMM HA OCHOBE HWMEIOIIUXCS 3HAHWUNA W
JOTMOJIHUTENBHBIX HCTOYHUKOB,;

UCMOJB30BaTh TNPU BBHIMOJIHEHUHM YYEOHBIX 3aJaHWi  HAYYHO--TIOMYJISPHYIO
JIUTEPATypy (PU3NUECKOro COACPKAHUS, COPABOYHBIE MATEPUAIBI, PECYPCHI CETH
HUHTepHer, BnaaeTh NpUEMaMH KOHCIEKTHPOBAHMS TEKCTa, NPEeoOpa3oBaHMs
uH(OpMaIKu U3 OJHONH 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE MUCHMEHHBIE M YCTHbIE COOOLIECHWS HAa OCHOBE
WH(pOPMALMU U3 HECKOJIBKUX UCTOYHMKOB (PH3MUECKOrO COAECPKaHUS, MyOIMYHO



[IPEICTABIIATE PE3YJIBTATHI IPOCKTHOMN WU UCCIIEA0BATEIIBECKON NEATEIBHOCTH, IIPU
OTOM TIPaMOTHO HCIIOJIB30BATh W3YYCHHBINM IMOHATUWHBIA ammapar nu3y4acMoro
pazaena (UM3MKM W COMPOBOXKIATH BBICTYIUICHUE MPE3CHTALMEH € Y4YETOM
0COOEHHOCTEH ay IMTOPUHA CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBo uacos DJIeKTPOHHbBIE
Ne HaumeHoBaHHe pa3feioB H TeM K n (uudposbie)
n/m NMPOrpamMmmbi Bcero 06H TPOJLHBIE pﬁaKanecKne o0pa3oBaTejibHbIE
padoThI padoThI pecypest
Pazgen 1. @usuka u eé posib B NO3HAHUH OKPYRAKIIET0 MHPa
bubnuoreka [IOK
- 2 0 0
I Pu3uka - HayKa O npupone https://m.edsoo.ru/7f416194
bubnuoreka [IOK
2 0 0
12 PH3HILCKHE BRIHHHHEI https://m.edsoo.ru/7f416194
. bubnuoreka [IOK
2 0 1
1.3 EcrecTBeHHOHay4HBIN METOA MO3HAHUS https-//m edsoo ru/7f416194
Hroro mo pazneny 6
Paspea 2. IlepsoHayaibHbIE CBEAEHHS 0 CTPOGHHH BEelIECTBA
bubnuoreka [IOK
1 0 1
21 CTpoenne pemectsa https://m .edsoo.1u/7f416194
29 JIBIDKEHUE U B3aUMOJICHCTBUE YaCTHI 2 0 1 bubnuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
: 2 1 1
23 ArperaTHble COCTOSIHUSI BEIECTBA https//m.cdsoo ru/74 16194
Hroro no pazneny 5
Paznen 3. /IBu:KeHHe U B3aUMOJAEHCTBHE TeJ
bubnuoreka [IOK
3 0 1
3.1 Mexaruseckoe ABikenue https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4 0 1
32 HHepuys, Macea, mIoTHOCTS https://m.edsoo.ru/7f416194
bubnunoreka [IOK
14 1 2
33 Crna. Bupet cun https://m .edsoo.1u/7f416194
Hroro mo pazneny 21




Pazaen 4. laByieHne TBEPABIX TeJl, JKHAKOCTEH U ra3oB

41 Hasnenue. [lepenayua naBneHust TBEPAbIMU 3 1 bubnuoreka [IOK
) TeJIaMHU, KUJKOCTSIMU U razaMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
5
4.2 JlaBneHue KHAKOCTH 0 https://m.edsoo.1u/7f416194
bubnuoreka [IOK
6
4.3 AtmochepHoe niaseHue ! https://m.edsoo.1u/7f416194
44 JeficTBHE JKUAKOCTHU U Ta3a Ha MOTPY>KEHHOE 7 3 bubmuoreka [IOK
) B HUX TEJIO https://m.edsoo.1u/7f416194
Hroro no pasneny 21
Pasgen S. PaGoTa u MoOIHOCTB. JHeprus
bubnuoreka [IOK
3
> Pabora u momocTs ! https://m .edsoo.1u/7f416194
bubnuoreka [IOK
5 1
32 Tpocsie mexanusmb! https://m .edsoo.1u/7f416194
bubnuoreka [IOK
4 0
>3 Mexanuueckas sneprus https://m.edsoo.1u/7f416194
Hroro mo pazneny 12
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15




8 KUIIACC

KoanyecTBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne i/
wn NMPOrpamMmblI Bcero Konrponnubie - IpaxTutieckue o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. TensioBbie siBJieHUsI
. bubnuoreka [IOK
1.1 C 7 0 0
TPOCHMUE I CBOHCTRA BELIECTBA https://m edsoo.ru/7f4181ce
bubnuoreka [IOK
12 T 21 1 5
CILTOBDIC HPOHECCRT https://m edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazgen 2. DjiekTpruyecKHe 1 MATHUTHDBIE SIBJICHUS
21 DJEeKTpUUECKUE 3apsiabl. 3apsUKEHHbBIE Tena U 7 0 1 bubnuoreka [IOK
' WX B3aMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. N bubnuoreka [IOK
22 IT 20 1 7
OCTOSIHHBIN 3JIEKTPUUYECKUN TOK hitps://m cdsoo ru/784181ce
bubnuoreka [IOK
23 M 6 1 1.5
ATHUTHBIC ABICHUA https://m edsoo.ru/7f4181ce
bubnuoreka [IOK
2.4 4 0 0
INCKTPOMATHUTHAS MHIY KIN https://m edsoo.ru/7f4181ce
Hroro no paspeny 37
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT PAMME 68 3 14.5




9 KUJIACC

KosnyecTBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/
°n/m porpaMmbI Beero KOﬁHTpOJ‘lebIe HpﬁaKanecxne 06pazoBaTEIbHbIE
padoThI padoThI pecypest
Pazgen 1. Mexannueckue siBJeHUS
11 MexaHUYECKOEe ABUKEHHE U CIIOCOOBI €ro 10 0 1 bubnuoreka [IOK
' OMUCaHU https://m.edsoo.ru/7f41a4a6
. bubnuoreka [IOK
12 20 1 3
Bsaumonelictsue e https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
13 10 0 3
3axome! coxpaneHus https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znen 2. Mexanuueckue K0Jie0AHHS U BOJIHBI
bubnuoreka [IOK
7 0 3
21 Mexanueciue konedanus https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
8 1 3
22 MexaHuueckue BOJHbI. 3BYK https-//m edsoo ru/7f4 ladab
Hroro mo pazneny 15
Pa3gen 3. DiaeKTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DJNEKTPOMArHUTHOE TOJIE U bubnuoreka [IOK
3.1 6 0 2
SJICKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
bubnuoreka [IOK
6 0 2
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA https-//m edsoo.ru/7f4 1a4a6
bubnuoreka [IOK
6 0 3
42 Jlun3bl 1 onTHYecKue MPUOOPHI https-//m edsoo.ru/7f4 1a4a6
43 Paznoxenue 6eoro cBera B CEKTP 3 0 2 bubnnorexa LIOK

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




Hroro no pazneny

15

Paszgen 5. KBaHTOBLIE ABJICHHSA

51 Hcnyckanue U MOTJOLIEHHe CBETa aTOMOM 4 1 BH6J.IHOTeKa OK
https://m.edsoo.ru/7f41a4a6
32 | Crpoenne arounoro aspa ° R
53 SnepHble peaknuu 7 ! EtI;IESJ:I/I;IrT:;SaOESEf“M%
Hroro no pasaeny 17
Pa3gen 6. IlloBTOpuTE1bHO-0000 A M MOAYJIb
6.1 [ToBropenue u 0000IIeHNE CONepIKaHMS 9 2 bubmmorexa LJOK
' Kypca pusnku 3a 7-9 xiacc https://m edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







HOYPOUYHOE INTAHUPOBAHHE

7 KIIACC
KosnyecTBo yacos DJeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie| IlpakTuueckn
n/n P Bcero p pa CCKHC|  oGpasoBaTenbHbIe
padoTbI padoTbI
pecypcsbl

1 ®dusnka — Hayka o npupoje. Asnenus
IPUPOABI

2 @u3nyeCcKUe SBJICHUSA
Duznueckue BeIMYNHBI U UX H3MEPEHNE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPaTyPhl MPH MOMOIIH JKHIKOCTHOTO 1
TEpMOMeETpa U AaTYUKa TeMnepaTypbl”

5 Mertonb! HayuHOro no3Hanus. Onucanue bubmmnorexa LIOK
(U3HYECKUX SIBJICHUI C ITOMOIIBIO MOAEeH https://m.edsoo.ru/ff09f72a
VYpok-uccienosanue "lIpoBepka runoTessr:

6 JANbHOCTD MOJI€Ta [IapUKa, NYLEHHOTO 1
TOPU30HTAIIBHO, TeM Oouiblie, 4yeM OoJblie
BBICOTA MyCKa"

7 Ctpoenue BemecTBa. ONbITHI, JOKa3bIBAIOLINE bubmmnorexa LIOK
JMCKPETHOE CTPOEHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>keHue 4acTull BEIEeCTBa brbnnorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoanue «ONbITHI 11O 1
HaOJIFOICHHUIO TEIIJIOBOTO PACUIMPEHHsI Fa30B)

10 ArperaTHble COCTOSIHUSI BELLIECTBA
OcobeHHOCTH arperaTHbIX COCTOSIHUI BOABI.

P bubnuoreka [IOK

11 O6o06menune no pazneny «IlepBoHadanbHbIe

CBCACHUA O CTPOCHUHU BECIIECCTBA»

https://m.edsoo.ru/ff0a0378




12 Mexannueckoe aBuxeHue. PaBHoMepHOE U Bbubnmuoreka [IOK
HEPaBHOMEPHOE BUKCHUE https://m.edsoo.ru/ff0a05¢6
Bbubnmuoreka [IOK
13 Cxopocte. Enuaniie ckopoctu https./m.c dsocI)_.[ru 020796
14 Pacuer nyTu u BpeMeHU ABUKEHUS bubnnorexa LIOK
https://m.edsoo.ru/ff0a0ac4
Bbubnmuoreka [IOK
15 Hnepuusa. Macca — Mepa HHEPTHOCTH TeN https./m. dsocI)_.[ru #R020c10
16 IInotHOCTH BemecTBa. Pacuer Macchl u Bbubnuoreka [IOK
o0bema Tejia 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. padota «Onpenenenne
MJIOTHOCTH TBEPAOTO TEJIA)
18 Pemenue 3anau no reme "[lnoTHOCTH Bbubnuoreka [IOK
BerecTna” https://m.edsoo.ru/ff0al23¢
19 Cua KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopartopHas padora «M3yueHue
20 3aBHCHUMOCTH pacTsokeHus (nedopMarivm)
MPYKUHBI OT MPUJIOKEHHOM CHUJTBD)
21 [[ABnenue Tsarorenus. Cuna TsKECTH
| o ek Buoens 10K
TsixecTi” https://m.edsoo.ru/ff0al 778
3 Curna TS)KeCTH Ha APYTUX IJIaHeTax. Bubnmuoreka [IOK
DU3NYECKUE XAPAKTEPUCTHKHU MJIAHET https://m.edsoo.ru/ff0al502
24 Hsmepenne cun. JuHamomerp ngg;;f;;grouﬁfoalgcc
Bubnmuoreka [IOK
2 Bec Tena. Hesecomocts https://m.edsocl)_.[ru/fan1778
2% CrnoxkeHue IByX CHJI, HAIPABJIEHHBIX 10 bubnmuoreka [IOK

OnHOU npsiMoil. PaBHO#ENCTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70




Pemenne 3anay mo teme "PaBHonelcTByrOIIAS

27 "
CHUJI
23 Cuna Tpenus u e€ Buabl. TpeHne B Ipupoae u Bbubmuoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopartopHas padora «M3yuenue
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS OT Bbubnmuoreka [IOK
CHJIBI IABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAKOLTUXCS] TOBEPXHOCTEN)
30 Pemenue 3ana4 Ha onpeneneHue
PABHOJCUCTBYIOIIEH CUJIBI
Pemenne 3amau nmo temam: «Bec Tenay,
31 «I'paduueckoe nzobpakenue cum», «CHIbD bubmuorexa LOK
P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOZIENCTBYIOIIAS] CUII»
KonTponpHast pabora no Temam:
32 «MexaHuueckoe ABxkeHue», «Macca,
IOTHOCTBY, «Bec tenay, «['padudeckoe
uszobpaxkenne cuim, «CHITbD»
33 Hasnenne. CiocoObl yMeHbIICHHUS U bubmmnorexa LJOK
YBEJIWYCHHS aBJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBneHue rasa. 3aBUCUMOCTb JIaBJICHUSI raza Bbubnmuoreka [IOK
oT 00BEMa, TeMITEPaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPABIMU TEIAMHU, Bbubnuoreka [IOK
JKUIKOCTSIMU | razaMu. 3akoH [lackanst https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUAKOCTHU U rase, BbI3BAHHOE Bbubnmuoreka [IOK
JICICTBUEM CHJIBI TSPKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anad no teme «/laBneHue B Bbubnuoreka [IOK
JKUAKOCTH U rasze. 3akoH [lackamsm https://m.edsoo.ru/ff0a2826
Bbubnuoreka [IOK
38 CooOmaromuecst CoOcyabl
ram A https://m.edsoo.ru/ff0a2970
39 I'uppasnuueckuii mpecc bubnuorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 Manometpsl. IIopiIHEBO KUAKOCTHBINA HACOC




41 ATmocdepa 3eMin U IPUUUHEI €€ bubmmnorexa LJOK
CYIIIECTBOBAHUSI https://m.edsoo.ru/ff0a2b5a
Bbubnuoreka [IOK
42 Bec Boznyxa. AtmochepHOe naBieHue hitps//m odsoo ra/ff0a2b3a
43 Usmepenne armochepHoro naBnernst. OnbIT bubmmorexa LIOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO 1aBICHUS OT bubmmnorexa LIOK
44 .
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. ATmocepHoe naBieHne bubmmnorexa LIOK
45
HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau o Teme " AtmochepHoe
naBJjieHue"
47 JeficTBUE KUAKOCTH U Ta3a Ha MOTPY>KEHHOE Bbubnmuoreka [JOK
B HUX TeJIO. ApXHMeI0Ba CUJIa https://m.edsoo. ru/ff0a3276
Jlaboparophas pabota «Onpenenenne
48 BbITaJI'I)KI/IBEIO GI;I CHUJIBI eI?IIDCTHB IOLIEH Ha bubnnorexa LIOK
LLI A yrom https://m.edsoo.ru/ff0a33fc
TEJIO, TIOTPYKEHHOE B JKHIKOCTBY
JlaboparopHast pabota o Teme
«HccnenoBanne 3aBUCUMOCTH Beca TeJla B Bbubnuoreka [IOK
49 .. o .
BOJZIEe OT 0OBbEMA MOTPYKEHHON B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YACTH TEJIa»
Bbubnuoreka [IOK
>0 TInasanme e https://m.edsoo.ru/ff0a3a96
Jlaboparophas pabota "Koncrpynposanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
onpeneaeHue e€ rpy30n0IbEMHOCTH"
Pemenne 3anau mo remam: «IlnaBanue cynos.
52 Bos XOHJ‘I;];aHI/Ie)) «/laBneHue TBe blz](HTen bubmuorexa LIOK
AYXOTLY ’ pA ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30BY
53 KoHntponbHas pabora o Teme «JlaBneHue

TBEPABIX TECI, )KHI[KOCTGP'I U ra3oB»




Bbubnuoreka [IOK

54 MexaHnudeckast T
examirieckas paoota https://m.edsoo.ru/ff0a3f82
Bbubnuoreka [IOK
. U
>3 MowmHOCTS. EAMHULET MOIHOCT https://m.edsoo.ru/ff0a3182
56 VYpok-uccnenosanue "Pacuér MoImHoCTH, 1
pa3BHUBAEMOH IPH MOABEME T10 JIeCTHHUIIE"
57 IIpocTeie MexaHu3Mmel. Peryar. PaBHOBECHE
CHUJI HA pbIYare
Poruaru B TexHHKE, OBITY U IPUPOTIE.
58 JlaGoparopHas aéOTa «}{/Iccnpe IZ)BZ[.HI/IG 0.5 bubmuorexa LOK
P N P P a ' https://m.edsoo.ru/ff0ad78¢
YCJIOBUI PABHOBECHSI pblYaray
Pemenue 3agau no teme «Y cioBus Bbubnuoreka [IOK
59
PABHOBECHS pbIUara» https://m.edsoo.ru/ff0a48a6
KoadduumeHt nonesHoro nerdcTeus
60 mexaHn3ma. JlaboparopHnas pabora 0.5
«H3mepenue KIIJ1 HaKIOHHON IIOCKOCTH)
61 Pemenue 3agau no reme "PaboTa, MOIIIHOCTD, Bbubnuoreka [IOK
KIT/1" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprusi. Kuneruueckas u bubmmorexa LIOK
MOTEeHIMAIbHAS SHEPT U https://m.edsoo. ru/ff0a4252
63 3aKOH COXpaHEeHHs] MEXaHUYeCKOH YHEePTuHr Bubmiorexa IOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TEME
"JKCrepuMeHTAbHOE OMpeeeHNe
64 U3MEHEHHST KUHETHYECKOU U MOTEHIUAIbHOU 1
SHEPTrUM MPU CKAThIBAHUH TeJIa 10 HAKJIOHHOM
MJIOCKOCTH"
65 KontponpHas pabota no Teme «Pabora u
MOIITHOCTb. DHEPTHS)
66 PesepsHblii ypok. Pabota ¢ Tekctamu o teme bubmmorexa LIOK

"MexaHuueckoe nBuxenme"

https://m.edsoo.ru/ff0adec6d




67 PesepsHblii ypok. Pabota ¢ Tekctamu o teme 1 bubmmorexa LJOK
" JlaByieHHEe TBEPIBIX TEJI, JKUAKOCTEH U Ira30B" https://m.edsoo.ru/ff0adffe
PesepsHelii ypok. Pabota ¢ Tekctamu o Teme
68 " " l
Pabora. MoutHocTe. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KUIIACC

KoanyecTBo yacos DJIeKTPOHHbBIE
Ne uudposbie
Tema ypoxa
w/n yp Beero Konrpoabubie| IlpakTtuyeckue 06PA30BATEBHBIE
padoTbI padoTbI
pecypchbl
OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX Ol'}I,bITibIe Bubmuorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT
3 Mopnenu TBEPIOTO, MKUIKOTO U ra3000pa3sHOro bubnuoreka [IOK
COCTOSTHUI BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEHNE CBOICTB TBEPAOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BEIeCTBa Ha
OCHOBE€ MOJIOKEHUN MOJIEKYJIAPHO-
KUHETUYECKONU TEOpUH
5 Kpucrammgeckue u amopHbIe Tena bubnnorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KamJUISIPHOCTb. bubnmuoreka [IOK
IToBepXHOCTHOE HATSXKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIupeHue U CKaThe bubmuorexa LOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIepaTypsl CO
CKOPOCTBIO TEIJIOBOTO JIBIXKCHUS YaCTHII
9 Brytpennsist sHeprust. CriocoObl UI3MEHEHUS bubmmnorexa LIOK
BHYTPEHHEI SHEPrun https://m.edsoo.ru/ff0a5c60
10 Bunsl Temmonepenadu Brbmiorexa LIOK
P https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenmus "IIpakTudeckoe
P dep P o bubnuoreka [IOK
11 HCIOJIb30BAHHUE TEIUIOBBIX CBOMCTB BEIIECTB U 1

MaTepPHaJIOB B LEJSIX YHeprocoepeskeHus "

https://m.edsoo.ru/ff0a65¢0




12 KomudecTso TermoTel. Y nenbHas Bbubnuoreka [IOK
TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpasHenue Teriosoro Oananca. TermnooOMeH bubnmuoreka [OK
U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padorta "Hccrnenosanue
14 ﬂBHeIfI/ISI TI;HJ'IO(I))6M6Ha npu CMiLHI/IBaHI/H/I Bubmorexa LIOK
N N P " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM M ropsiiei BOMbI
Pacuer konmudecTBa TEIIOTHI, HEOOXOUMOTO
15 IJIs1 HATPEBAHUS Tejla U BBIAEISAEMOr0 UM IIpU
OXJIAKJIEHU U
16 JlaboparopHas pabota "Onpenenenne bubmmorexa LIOK
YAENbHOM TEIJIOEMKOCTH BellecTra” https://m edsoo.ru/ff0a6bb0
OHeprus TOIUIMBA. Y ieJbHAs TEIIoTa bubmmorexa LIOK
17
CrOpaHust https://m.edsoo.ru/ff0a7b5a
IInaBneHue u OTBEpECBAHUE
18 K HCTananeCKnggn YnenbHas Temaora bubnuorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TJTABJICHUS
19 JlaboparopHas pabota "Onpenenenne bubmmnorexa LIOK
yAENbHOM TEIJIOTHI TJIABJICHUS Jibaa” https://m edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHASHCALUS. bubmmorexa LIOK
Hcnapenue https://m.cdsoo.ru/ff0a740c
Kunenue. Y aenpHas Tensiora
1 napoobpa3oBaHUs U KOHACHCALIH. bubmmnorexa LIOK
3aBUCUMOCTb TEMIIEPATYPbI KUIICHHS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(epHOro HaBICHHS
Bnaxxnocts Bo3ayxa. Jlaboparopnas pabora
22 "Onpenenenue (I)[ZHochean:{oﬁ I])aJ'Ia)KI;IOCTI/I Bubmiorexa LIOK
P " https://m.edsoo.ru/ff0a7628
BO3/lyXa
3 Pemenne 3a1a4 Ha onpenesneHne BIAXKHOCTH

BO3/yXa




ITpuHOUIEL pabOTHI TEIUIOBBIX ABUTATENCH.

24 [Taposas TypOuHa. [[Burarenb BHyTPEHHETO
CropaHusi

25 KIIJI reroBoro aeuratensi. TermoBbie bubnuoreka [IOK
JIBUTATEJIM U 3a1UTA OKPYKAIOIIENH CPeabl https://m.edsoo.ru/ff0a7c7c

2% 3aKOH COXpaHEHUs U MPEBPALICHHS SHEPTHUU B
TEIJIOBBIX MPOLIECCAX
IToaroroBka K KOHTPOJILHOH padoOTe O TEME

27 "TensoBble $[B.]'IeHI/I$II) HSMGHGI:{I/IG arperaTHbIX Bubmorexa LIOK

o " P https://m.edsoo.ru/ff0a832
COCTOSIHUH BeIeCcTBa
KounrponpHas padora mo teMme "TermoBeie
28 ﬂBHeIfI/IS[ I/I3M§HeHI/Ie arperaTHbIX COCTOSHUI bubmuorexa LOK
u https://m.cdsoo.ru/ff0a86ac
BelleCTBa

29 DnexkTpuzanus Tea. [IBa pona 3aeKTPUIECKUX
3apsiioB

30 VYpok-ucciaenosanue "INEKTPU3ALMS TN
UHAYKLMEH U IpU CONMPUKOCHOBEHUN"

31 BzaumonelicTre 3apskeHHbBIX TeJ. 3aKOH bubmmorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyeckoe moje. HanpsokeHHOCTD

32 BJIeKTTpI/ILIeCKOFO nojs. I I/II)HLII/IH Bubmorexa LIOK

P P . https://m.cdsoo.ru/ff0a8a0a
CYNEPIIO3UINH 3JICKTPUUECKHUX MOJIeH
33 Hocurenu sekTpuyiecKkux 3apsiios.
DneMmenTapHbii 3apsia. CTpoeHne atoma

34 IIpoBOAHUKY U AUBTEKTPUKHU. 3aKOH bubmmorexa LIOK
COXPAHEHUs JEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3a1a4 Ha MPUMEHEHUE CBOWCTB bubnuoreka [IOK
SJICKTPUYECKHUX 3apsi/IOB https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHH TOK, YCIOBHS €TI0

P Y bubnuoreka [IOK

36 cyuiecTBoBaHUs. UICTOUHUKH 3JIEKTPUUYECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4




bubnuoreka [IOK

37 ENCTBUS BJEKTPUUYECKOrO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiicTeue
38 3JIEKTPUYECKOrO MOJIsl Ha MPOBOAHUKHU U 1
OUBJIEKTPUKN"
39 DNeKTPUUECKU TOK B MeTalIax, )KUIKOCTSIX bubmmnorexa LIOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DJeKTpUUecKasi 1Ienb U €€ COCTABHBIC YaCTH
41 Cuna toka. JlabopaTopHas pabora 05 bubnmuoreka [IOK
"UsMepeHne u peryaupoBaHue CHUJIbI TOKA" ' https://m edsoo ru/ff0a8bd6
DJEKTPpUUECKOE HarpshKkeHue. BoapTmeTp.
42 Ha6oT1231To Hast a6o£a "Usmepenue u P 0.5 bubmiorexa LIOK
paTopHas p ,P ' https://m.edsoo.ru/ff0a9%¢14
pEryJUPOBAHUE HATIPSIKCHHUSI
43 ComnpoTtusjeHne NPOBOAHUKA. Y AETBHOE bubnuoreka [IOK
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas padota "3aBUCHMOCTb
44 3JIEKTPUUYECKOTO COMPOTUBIIEHUS MPOBOIHHUKA 1 bubnuoreka [IOK
OT €ro JUIMHBL, IO NOMEPEIHOTO https://m.edsoo.ru/ff0aa738
cedeHus M MaTepuaja”
3aBUCHMOCTb CHJIbI TOKA OT HAIPSIKEHUSI. bubnuoreka [IOK
45
3axon OMa JJi y4acTKa Lenu https://m.edsoo.ru/ff0aad44a
JlaboparopHas padorta "Hccnenosanue
46 3aBUCUMOCTHU CHJIbI TOKA, UAYLIETO Yepe3 1 bubnuoreka [IOK
PE3UCTOpP, OT CONPOTHUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs1 Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapajuIeIbHOE
COEJIMHEHUS IPOBOJTHUKOB
Jlaboparophas pabota "IIpoBepka mpasuia
43 CJIOKE€HUSI HAPSDKEHUH MPU 1 bubnuoreka [IOK

MOCJIEIOBATEIbHOM COSIUHEHUU JIBYX
pe3nCTOpoB”

https://m.edsoo.ru/ff0aaas58




JlaboparopHas pabota "IIpoBepka mpasuia

bubnuoreka [IOK
49 TS CHITBI TOKA TIPH MaPaJUIeIbHOM 1 hitps./m edsoo.u/ffaad ¢
COEIMHEHUH PE3UCTOPOB" - '
50 Pemenne 3agau Ha npuMeHenne 3akoHa Oma bubnuoreka [IOK
JUIA Pa3JIMYHOTO COSIUHEHHUS NPOBOAHNUKOB https://m.cdsoo.ru/ff0aaf8a
51 Pabota u MOITHOCTB AJIEKTPUIECKOTO TOKA. bubnuoreka [IOK
3axoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
57 Jlaboparophas pabota "Onpenenenue paboTsl 1 bubmmnorexa LIOK
Y MOIITHOCTH 3JIEKTPHYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DnexTpudecKne eny 1 norpedurenu
N bubnmnoTtek K
53 3JEKTPUYIECKOi sHepruu B ObiTy. Kopotkoe h ttD6$J'I/ /r(r)l eedsaocl)_[r(z /£0ab660
3aMbIKAHUE - '
[TonroroBka kK KOHTPOJIbHOH paboTe 1Mo Teme
54 "DnekTpUUecKue 3apsiabl. 3apsOKEHHbIE Tea U bubnuoreka [IOK
ux B3aumoseicTeus. [locTosHHBIN https://m.edsoo.ru/ff0abd2c
SJIEKTPUYECKHUH TOK"
KontponbHas pabota rmo teme
55 "JNeKTpUUeCKHe 3apsiabl. 3apsLKEHHBIE Tea U bubnuoreka [IOK
ux B3aumoeicTeus. [locTosHHBIN https://m.edsoo.ru/ff0abeal
3JIEKTPUYECKUN TOK"
56 ITocTosiHHBIE MAaTHUTHBI, UX B3aUMOJICHCTBHE
57 VYpok-uccienosanue "M3yduenue nonei 1 bubnuoreka [IOK
TTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MarauTtHoe nosie. MarauTHoe 1oje 3emMiau 1 bubnuoreka [IOK
€ro 3HA4YCHHE JJIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT DpcTrena. MarauTtHoe noJe
bubnmnotek K
59 3JIEKTPUYECKOro Toka MarnutHoe nosne h m?;/ /r(r)l eedsaocl)_[r(z Jf0ac]d2
KATYIIKH C TOKOM . '
[IpumeHeHMe 3JIeKTPOMArHUTOB B TEXHHUKE,
60 JTaGoparopuas pabora "M3ydeHne neicTust 0.5 bubmiorexa LIOK

MAarHUTHOTO MOJI HA IIPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




DneKTpoaBUraTesb OCTOSIHHOTO TOKA.
Hcnonp3zoBaHue 37€KTpOIBUraTEICH B

. bubnuoreka [IOK
61 TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE. 1
" https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padora "KoHcTpyupoBaHue u
U3y4ueHHe padoThl HIEKTPOABUTaTENS"

62 OnbiTel @apanes. 3aKOH 3IEKTPOMArHUTHOM 1
uHaykuuu. Ipasuno Jlenna
DnektporeHeparop. CrocoObl momydeHust

63 3JEKTPUUECKON S9HEPrUuU. DJIEKTPOCTAHLIMU Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH

64 [TonroroBka K KOHTPOJIbHOH paboTe 1Mo Teme 1
"DnexkTpuuecKre U MarHUTHbIE siBJIeHUs"

65 KontponbHas pabota mmo teme 1 bubmmorexa LIOK
"JJIeKTpUYECKNE U MATHUTHBIE SIBJICHUS" https://m edsoo.ru/ff0acb14
PesepBHbIii ypok. Pabota ¢ Tekctamu 1o teme bubmmorexa LIOK

66 " " l

TenyoBble IBJICHUSA https://m.edsoo.ru/ff0accde
PesepBHeIii ypok. Pabota ¢ Tekctamu 1o teme bubmmorexa LIOK
67 ] g A 1
IToCcTOSIHHBIN BNIEKTPUIECKUN TOK https://m edsoo.ru/ff0acdcod

63 PesepeHblii ypok. Padorta ¢ TekcTamu no teme 1
"MarHuTHbIE SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUJIACC

KosnyecTBo yacos DJIeKTPOHHbBIE
Ne uudgposbie
Tema ypoka
/i yp Beero KOﬁHTpOJIbeIe l'[pﬁaKanecmle 06pa3oBaTeIbHbIC
padoThI padoThI pecypesi
1 Mexannueckoe ABukeHue. MartepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [IOK
MEeXaHNYEeCKOI'0 NBHUKEHHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE OPSIMOIUHENHOE NBIDKEHHE 1 bubnnorexa LIOK
P P https://m.edsoo.ru/ff0ad19a
4 HepasHOoMepHOE NPSIMOJUHENHOE ABUKEHUE. 1
Cpenuss U MTHOBEHHAsI CKOPOCTh
5 IIpsiMonuHeliHOEe paBHOYCKOPEHHOE 1 bubmmorexa LIOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpsIMOJIMHENHOTO
6 paBHOYCKOpeHHOTO nBrkeHus. ['paduk 1
CKOPOCTH
JlabopartopHas padora "OmnpeneneHue
7 CKO peHI/I$II) TGJ‘I;) npu aBHOpCiO €HHOM 1 1 Bubmorexa LIOK
yerop prp o yCeKop " https://m.cdsoo.ru/ff0adbl18
IBMYKEHUH MO HAKJIOHHOM IIJIOCKOCTH
8 Csobopnoe nmanenue ten. Onertel [Nanumies 1
PaBHOMEpPHOE ABMKEHHUE MO OKPYKHOCTH.
9 Ilepuon IE qaCTHOTa oOparenust pJ}_,[PIHefIHaﬂ u 1 Bubmiorexa LIOK
P P ' https://m.edsoo.ru/ff0acl76
yIJIOBasi CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHUE 1
. bubnuoreka [IOK
11 Ilepsbrii 3axkoH HeroTOHA. BEekTOp CUIbI 1
P P https://m.cdsoo.ru/ff0ac612
12 Bropoii 3akon HetoTona. PaBHOzeHcTBYIO1IAs 1 bubmmorexa LIOK

cHhJia

https://m.edsoo.ru/ff0ae72a




bubnuoreka [IOK

13 Tperuii 3akon Hetotona. Cynepnosunus cun https./m.edsoo.ru/fl0ac982
14 Pemenne 3amad Ha MpUMEHEHNUE 3aKOHOB bubnuoreka [IOK
HeroToHa https://m.edsoo.ru/ff0acbbe
bubnuoreka [IOK
15 Cuna ynpyrocru. 3axon I'yxa https://m.edsoo.ru/ff0acca2
16 Pewenue 3anau no teme «Cuna ynpyroctu»
JlaboparopHas pabota «Onpenenenne bubmmorexa LIOK
17 .
JKECTKOCTH MPYKUHBIY https://m.edsoo.ru/ff0ace28
Bbubnuoreka [IOK
18 Crna Tperus https://m.edsoo.ru/ff0af738
19 Pemenne 3amau no teme «Cusa TpeHUs» bubnnorexa LIOK
A P https://m.cdsoo.ru/ff0afa26
20 Jlaboparophas pabota "Onpenenenne bubmmnorexa LIOK
k03 pUIIMEeHTa TPEHUS CKOJTbKESHHUS " https://m.edsoo.ru/ff0af8be
1 Pemenue 3agau no teme "3akoHbl HhroTOHA. Bbubnuoreka [IOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
2 Cuna Ts)KeCTH U 3aKOH BCEMHUPHOTO bubnuoreka [IOK
TATOTEHUs. Y CKOpEeHUe CBOOOTHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koupepenmus "JIBiHkeHHe TeI BOKPYT
23 rpaBuTaiiioHHoro nenrpa (ConHeuHas
cucrema). lamaktukn"
4 Pemenue 3anad no teme "Cuna TspkecTH u bubnuoreka [IOK
3aKOH BCEMUPHOT'O TATOTCHUS " https://m.edsoo.ru/ff0af5f8
ITepBas xocmuueckas ckopocTb. HeBecomocTh bubmmorexa LIOK
25
U NIEPErPy3Ku https://m edsoo.ru/ff0af33¢
PaBHOBecue MaTepuanbHON TOUKH.
AOGconroTHO TBEépHOE Tesio. PaBHOBecHe bubnuoreka [IOK
26 . . .
TBEPIAOrO TeNA C 3aKPEINIEHHON OCBE) https://m.edsoo.ru/ff0afe36
BpAaIICHUsI
27 MowmeHnT cunbl. LienTp TsxecTH




Permenue 3anad o reme "MOMEHT CUJIBL

bubnuoreka [IOK

28 Leutp TsKE€CTH" https://m.cdsoo.ru/ff0b02b4
[ToaroToBka kK KOHTPOJILHOM padoTe Mo Teme
29 "MixaHquCKoe I[BIE)KGHI/IG §3aHMOHeﬁCTBHe Bubmiorexa LIOK
e ' https://m .edsoo ru/ff0b0408
30 KonTponpHast pabora mo Teme "MexaHndyeckoe bubmmorexa LIOK
nBkeHue. Bzaumoneiicteue Ten" https://m edsoo.ru/ff0b06ec
u c tena. U cc . 3aKo
| e o BiSorea 10K
P . y - 2Py yripy https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE
3 Pemenne 3amay no teme "3akOH COXpaHEHUS bubmuoreka [IOK
uMITyJibca” https://m.edsoo.ru/ff0b096¢
33 Ypoxk-korpepeHuus "PeakTHBHOE ABIKEHHE B
MIPUPOJIE N TEXHUKE"
bubnuoreka [IOK
34 Mexanudeckast paboTa 1 MOITHOCTh https-//m edsoo. ru/f0b0as4
35 Pabota cuibl TSKECTH, CHITBI yIPYTOCTH U bubnuoreka [IOK
CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas padora «Onpenenenue paboThbl
36 CUJIbI TPEHUS NIPU PABHOMEPHOM JBUKEHUU
T€JIa IO TOPU3OHTAIBHON TTOBEPXHOCTH
37 Casi3b 3Heprun 1 padotsl. [loTeHIManbHas
SHEPrust
38 Kuneruueckas sneprus. Teopema o bubmmorexa LJOK
KUHETUYSCKOW DHEPTUH https://m.edsoo.1u/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXaHUKE
40 JlaboparopHas padora «M3yueHue 3akoHa bubnuoreka [IOK
COXPaHEHUs SHEPTHID) https://m.edsoo.ru/ff0bl12fe
41 KonebaTteapHOe IBHKEHHE U €TI0 bubnuoreka [IOK
XaPAKTEPUCTHUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue konebanusi. BeiHykeHHBIC bubnmuoreka [IOK

koJiebanust. PesoHaHC

https://m.edsoo.ru/ff0b20{0




43

MaremaTn4ecKuil U NPy KUHHBIA MasiTHUKH

44

VYpok-ucciaenopanue «3aBUCUMOCTb IEPUOAA
KoJIe0aHUH OT JKECTKOCTH MPYKUHBI K MaCChI

rpy3a»

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

45

IIpeBpamienue 3HEprun Npu MEXaHUYECKUX
KOJIe0aHUsIX

46

JlaboparopHas pabora «Onpenenenue
YaCTOTHI U IEpHOJa KOJeOaHUH Py KUHHOTO
MasATHUKA»

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

47

JlabopartopHas padora «IIposepka
HE3aBUCHUMOCTH Mepuoa KonebaHuii rpysa,
IOABCIICHHOI'O K HUTH, OT MaCChI I'py3a»

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

48

Mexanuueckue BosHbL. CBOKICTBA
MEXaHU4ECKHX BOJIH. [IpononbHbie U
TIOTIEPEYHBIE BOJTHBI

bubnuoreka [IOK
https://m.edsoo.ru/ff0b2 1fe

49

Ypok-koHnpepeHuus "MexaHUIeCKUE BOJHBI B
TBépaoM Teje. CelicMuueckye BOJIHBL"

50

3Byk. PacnipocTpanenne u OTpakeHHE 3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTBI 3BYKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKUI pe30HaHC

53

Ypok-koupepenuus "V IbTpa3ByK u
uH(pa3ByK B IPUPOSIE U TEXHHUKE"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

ITonroroBka K KOHTPOJILHON paboTe 1Mo TeMe
"3aKoHbI cOXpaHeHHsl. MexaHUIeCKHe
KOJIe0aHMs ¥ BOJIHBI"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b25{0

55

KoHntponpHas pabota 1o Teme "3aKoHbI
coxpaHeHus. MexaHu4ecKue KoJeOanus u
BOJIHBI"




DJNEKTPOMArHUTHOE TOJIe. DJIEKTPOMArHUTHbBIC bubnuoreka [IOK
56
BOJTHEI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJH
VYpok-koupepenuus "llkana
58 BHI)GKTpOMZ(lll)"HI:/ITHbIX BoJH. Mcnonp3oBanue bubnmorexa LIOK
' N " https://m.edsoo.ru/ff0b2fe6
SJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3U
VYpok-uccnenosanue "M3yuenune cBONCTB
59 3.]'IpeKT OMATrHUTHBIX BO.]'IHyC IIOMOIIBIO bubnnorexa LIOK
P " https://m.edsoo.ru/ff0b2c6e
MOOUJIbHOTO TenedoHa
60 Pemenne 3anay Ha onpeneeHNE 9acTOThI U
JUTUHBI 3JIEKTPOMArHUTHOH BOJIHBI
DJeKTpoMarHuTHas npupozaa csera. CKopocTb bubnuoreka [IOK
61 o
cBeta. BOIHOBBIE CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku cseta. [IpsamonuHeitHoe
62 acrpoCTpaHEHUe CBIe)Ta 3armenus ConHUa U bubnnorexa LIOK
pacnpocTp ' https://m.edsoo.ru/ff0b3658
JIyHbI
3aKkoH oTpakeHus cBeTa. 3epkana. Pemenne
63 3a7a4 Ha Il)'IpI/IMeHeHI/Ie 3a1<o§a OTPAXKEHUs bubmuorexa LOK
https://m.edsoo.ru/ff0b38c4
CBETA
IIpenomnenue ceera. 3aKOH NPEIOMIIEHUS bubmmorexa LIOK
64
CBETA https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpPEHHEE OTPAKEHUE CBETA.
65 HCHOJ‘IBSOBZ,HII)/IG HOJ‘IHOIPO BHYTPEHHETO bubmuorexa LOK
y https://m.edsoo.ru/ff0b3c5c
OTPAKEHUs B ONTHYECKUX CBETOBOAX
JlaboparopHas padora "MccnenoBanue
66 3aBUCUMOCTH yTJia MPEJIOMJICHHUSI CBE€TOBOTO
Jy4a OT yIJla IajieHusl Ha TpaHuLie "BOo3ayX-
crexyio""
Ypok-koudpeperuus "Hcnonb3oBaHue
67 [IOJIHOTO BHYTPEHHETO OTPAXKEHUS

CBETOBOJIBI, ONITHKOBOJIOKOHHAS CBSI3b"




68

JIunzel. OnTHYecKas CUa JIMH3bI

bubnuoreka [IOK

https://m.edsoo.ru/ff0b3{2¢
. bubnuoreka [IOK
69 IToctpoenue n3obpaskeHU B TMH3aX https-//m edsoo.ru/f0bd44a
Jlaboparophas pabota "Onpenenenne
70 @oxngorg paCSTOﬂHI/Iﬂ 51 OI;TII[/I%CKOI?I CHJIBI bubnuorexa LOK
9 " https://m.edsoo.ru/ff0b4206
COOMparoIel JTHH3BI
Ypoxk-korpeperuus "OnTHUECKUE TNH30BbIE bubmmorexa LJOK
71 "
prOOpbI https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onruueckasi cuctema. 3peHue Bubmiorexa IIOK
' https://m.edsoo.ru/ff0b4684
73 Ypok-koudpepennus "Jledexsr spenust. Kak
COXPaHMTb 3peHue"
Paznosxenne 6enoro ceera B ciektp. OMbITHI
74 HetoTtona. Cioxenue cneKTpaanblix LIBETOB bubnmorexa LIOK
) ' https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
JlaboparopHast padota "OnbIThI 1O
75 pa3JIoKeHUI0 O0eJIoro CBeTa B CIEKTp U bubnuoreka [IOK
BOCIIPUSTHIO LIBETA MIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOec2a
HaOJIIOIEHUH Yepe3 [IBETOBbIC (PUIBTPHI"
76 VYpok-nipakTukyMm "BoHOBbIE CBOICTBA CBETa:
aucnepcusi, narepdepeHnrs u Audpaxius’”
77 Omnbite Pesepdopna u mnanerapHas Monesnb bubnuoreka [IOK
aroMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Monens atroma bopa
79 Hcnyckanue 1 NOrIoeHne CBeETa aTOMOM. bubmmorexa LJOK
KBanthb!. JInHEHUaThIe CIEKTPHI https://m.edsoo.ru/ff0c144¢c
3 Ypoxk-npaktukyMm "Habmonenne cnexkTpos bubmmnorexa LIOK
O "
HCIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTDL U €€ BUIBI Bubmiorexa LIOK

https://m.edsoo.ru/ff0c1672




bubnuoreka [IOK

82 Crtpoenue atomHoro sinpa. Hykionnast Mmonenb
p P y 8 https://m.edsoo.ru/ff0c18ac
83 PamnoaxkTuBHbIE nTpeBpalneHus. M30Tonbl Bubmorexa LIOK
PeBp ' https://m.edsoo.ru/ff0clal4
Pemenne 3amau o teme: "PannoakTuBHbBIE bubnuoreka [IOK

84 "

MPEBPAICHUS https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nonypacnana

26 Ypok-koupepenuus "PagroakTHBHBIE bubmuoreka [IOK
W3JIyYCHHsS B TPUPOJE, MEIULIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuu. 3aKOHBI COXpPaHEHUS bubmmnorexa LIOK
3apsA0BOr0 U MACCOBOTO YMCEIT https://m.edsoo.ru/ff0c1c58
DHeprusi CBsI3U aTOMHBIX sifiep. CBsA3b MacChl U bubnuoreka [IOK

88
SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pewenue 3anau no teme "Anepusie peakuun”

90 Peaxuun cunrtesa u nenenus saep. Mcrounuku bubnmuoreka [IOK
sHeprun CoyHIa U 3BE3]1 https://m.edsoo.ru/ff0c1¢88
Ypoxk-korpeperuus "AnepHas SHEpreTHKa.

91 JleficTBUs paANOAKTUBHBIX U3JTy4YEHHUN Ha
JKUBbI€ OpraHu3Msl"

[TonroroBka K KOHTPOJILHON paboTe 1Mo TeMe

90 "JJIeKTPOMArHUTHOE TOJIE. bubnuoreka [IOK
DJeKTPOMAarHuTHbIe BOJHBIL. KBaHTOBBIE https://m.edsoo.ru/ff0c223¢
SIBJICHUS"

KonTponbHast pabora o Teme
93 "JJIeKTPOMArHUTHOE TOJIE.
DJIeKTPOMAarHuTHbIE BOJHBIL. KBaHTOBBIE
SIBJICHUST"
ITosTopenue, obobmenue. JlaboparopHbie bubnuoreka [IOK

94 " ~ "
pabothl Mo Kypcy "Bzaumoneicreue Tein https://m.edsoo.ru/ff0c245a
IloBropenue, 0bodmeHue. PemmeHue

95 P H bubnuoreka [IOK
PaCUETHBIX U KAYECTBEHHBIX 3a/1a4 IO TEME

"TemnoBbie nporecch”

https://m.edsoo.ru/ff0c2572




IToBropenue, obodmenne. Pemenne

9% 1 bubnuoreka [IOK
%')aCLIeTHbIX u KaLIeCTBeHHbIXv?';'aI[aLI 1o TeMe https-//m edsoo. ru/f0c2a22
KII/] TenyoBeIx ABUTaTENEH
| pomopeme otueme Pt e | BiGnonss LK
?acquHHX 1 katect " 4 https://m.edsoo.ru/ff0c2b30
KIII 51€KTpOyCTaHOBOK
08 ITosTopenue, obobmenue. JlabopaTopHbie 1 1 bubnuoreka [IOK
pabotsl o kypey "CBeToBbIE SIBJICHUS " https://m.edsoo.ru/ff0c2¢52
99 [TosTopenue, obobmenue. Pabota ¢ Tekctamu 1 bubnuoreka [IOK
1o TeMe "3aKOHbI COXPaHEHHs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBropenue, obodmenue. Pabora ¢ Tekctamu 1 bubmmnorexa LJOK
no Teme "Konebanus u BoJHBI" https://m edsoo.ru/ff0c2¢82
101 IToBropenue, obodmenue. Pabora ¢ Tekctamu 1 bubmmorexa LIOK
1o TeMme "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [TosTopenue, obobimenue. Pabota ¢ Tekcramu 1
no Teme "KBaHTOBas U sigepHas pusznka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







YUYEBHO-METOJUYECKOE OBECIHEUEHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /JIUIAA YYEHUKA

» duzuka, 7 knacc/ [epoimkun A.B., O01IeCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTENBCTBO « DK3aAMEH

» duzuka, 8 knacc/ [epoimkun A.B., OOmEecTBO ¢ OrpaHUYEHHOMR
OTBETCTBEHHOCTHIO « IPODAY; AKuMOHEPHOE 0011eCTBO «M31aTeNbCTBO
«IIpocsenieHue»

» ®usuka, 9 knacce/ [epeimmkun A.B., 'ythuk E.M., O01iecTBO ¢ OrpaHu4eHHOH

OTBETCTBEHHOCTHIO « IPODAY; AkumoHeEpHOE 0011eCcTBO «M31aTeNnbCTBO

«ITpocsenieHue»

METOANYECKUE MATEPUAJIBI JIJISA YUUTEJIA

7 KIIACC

1.Paboyas mporpamMma.

2. ITporpaMmMbl OCHOBHOTO 0011ero oopasoBanus. Ousnka. 7 — 9 Kiaccel
(aBTopsl: A.B Ilepbiikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. PaGouas nporpamma no ¢usuke. 7 knacce/ Coct. T.H. Cepruenko. — M.

BAKO, 2014, B cOOTBETCTBUH € BEIOPAHHBIM YUYEOHUKOM:

4. Ieppimikun A.B. ®usuka. 7 kinace. YueOHuK 1yt 00meo0pa3oBaTebHbIX
yupexaenuit . M.:lpoga. 2011

5. Jlykammk B.Y. CO0opHUK BOMPOCOB M 33a4 1o gusuke. 7-9 k. — M.



[Tpoceemenne, 2010. —192¢.

8 KIIACC

1. Paboyas nporpamma. @uzmka. 7 — 9kinacchl: yueOHO-METOMYECKOTO TOCOOUs
/coct. TuxonoBaE.H. — 2-¢ m3a. ,crepeotun. —M.: Ipo¢a,2013. —398,(2)

2. ITporpaMmMbl 0CHOBHOTO 0011ero oopasoBanus. Ousnka. 7 — 9 Kiaccel
(aBTopsl: A.B Ilepoiikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. PaGouas nporpamma no ¢usuke. 7 knacce/ Coct. T.H. Cepruenko. — M.

BAKO, 2014, B COOTBETCTBHH C

BBIOPAHHBIM YUYEOHUKOM:

4. Ieppimikun A.B. ®usuka. 7 kinace. Y4ueOHUK 1yt 00meo0pa3oBaTebHbIX
yupexaenuit . M.:lpoga. 2011

5. Jlykammk B.Y. CO0opHUK BOMPOCOB M 331a4 1o ¢usuke. 7-9 k. — M.
[Tpoceemenne, 2010. —192¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOYPOBHEBBIE CAMOCTOSTENBHBIE U KOHTPOJIBHBIC
paboTel. —5-¢ uznanue,- M.MUJIEKCA, 2013.

7. ActaxoBa T.B. ®uzuka. 7 knacc. JlaboparopHeie paboTsl. KOHTpONBHBIE
3aganus. —Caparos:Jluneit, 2014,

8. «KoHTpoabHO-n3MepuTenbHble Matepraibl. Gusnka. 7 kimacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kimace: yueOHo-MeToauueckoe nocooue/ A.E. MapoH.-

M.: Ipoda, 2011.- 123c.:



10.A.B. Ileppimkun ®usnka-8kin 2017 M. IIpoda

11.H.B. ®unonosuu Metoauueckoe nocodue 2015 M. Jipoda

12.A.E. Mapon, E.A. Mapon CaMOCTOSITETbHBIE U KOHTPOJIbHBIE paOOTHI-8
kiacc 2017 M. Jlpoda

13.B.B. ITlaxmatosa ,O.P. [lledgep JuarHoctuueckue padothl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. I[1o3oiickuii CoopHrik Bonpocos u 3anau

2015 M. [Ipoda

9 KJIACC

1. Paboyas nporpamma. @uznka. 7 — 9kiacchl: yueOHO-METOIMUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ m3a. ,crepeotun. —M.: [Ipo¢a,2013. —398,(2)

2. ITporpaMmMbl 0CHOBHOTO 0011ero oopasoBanus. Ousnka. 7 — 9 Kiaccel
(aBTopel: A.B.ITepoimikun, H.B. ®unonouy, E.M. ['yTHUK).

3. PaGouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

4. Ieppimikun A.B. ®usuka. 7 kinace. YueOHuK 1yt 00meo0pa3oBaTebHbIX
yupexaenuit . M.:lpoga. 2011

5. Jlykammk B.M. CO0opHUK BOMPOCOB | 33a4 1o ¢pusuke. 7-9 k. — M.
[Tpoceemenne, 2010. —192¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOYPOBHEBBIE CAMOCTOSTENBHBIE U KOHTPOJIBHBIC

paboTel. —5-¢ uznanue,- M.UJIEKCA, 2013.



7. ActaxoBa T.B. ®uzuka. 7 knacc. Jlaboparopueie paboTsl. KOHTpONBHBIE
3aganus. —Caparos:Jluneii, 2014,

8. «KoHTpoabHO-n3MepuTenbHbie Marepraibl. Gusnka. 7 kimacc/Coct. H UL
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiace: yueOHo-MeToauueckoe nocooue/ A.E. MapoH.-

M.: Ipoda, 2011.- 123c.:

KOHTpOnBHBIE U CAMOCTOSTENBHBIE PA0OTHI IO (PHU3MKE. 9 Kacc: K y4eOHUKY
A.B. Ilepeimikuna, E.M. I'ytHuk «®usnka 9 kmacey / O.W. ['pomuesa. — M.
HN3parenbcTBO « OK3aMeny, 2014,

Tectel o pusuke. 9 knacce: k yueOuuky A.B. Tlepbiikuna, E.M. 'yTHHK
«Dusuka

9 knace» / O.W. I'pomiieBa. — M.: UznarenscTBo «OK3ameny, 2010.

duzuka. 9 knacc. TemaTtndeckue TeCTOBBIC 3aJaHus sl ToAroToBku k A /
aBT.- cocT.. M.B. boiinenko, O.H. Mupomkuna. — Apocnasns: OO0 «Akanemus
passutusy, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

7 KIIACC

. bubnuoreka — Bc€ mo npeamery « dusnkay. — Pesxxum pocryna:
http://www.proshkolu.ru

2. BuneoonbiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.tu



3. EnuHas komekuus nu@poBbix 00pa3oBaTelbHBIX PECYPCOB. — PeskumM

noctyna: http://school- collection.edu.ru

4. luTepecHble MaTepuaibl K ypokaMm (PU3UKH 1O TeMaM; TECThI 0 TEMAaM;
HarnsaHbIe TocoOus K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru

5. lludposeie 0OpazoBaTebHbIC PECYPCHL. — PeskuM qoctyna:
http://www.openclass.ru

6. DnexkTpoHHbIe yueOHUKM 1o pusmke. — Pexxum noctyna: http://www.fizika.ru
8 KIIACC

1. bubnuoTeka — Bcé mo npeamety «dusukay. — Pexxum goctyna:
http://www.proshkolu.ru

2. BuneooneiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.tu

3. EnuHas komekuus nu@poBbix 00pa3oBaTelbHBIX PECYPCOB. — PeskuM

noctyna: http://school- collection.edu.ru

4. nTEpecHble Marepralibl K ypokaMm (PU3UKH IO TEMaM; TECTHI M0 TEMAM;

HarnsaHbIe TocoOus K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru

5. lludposeie oOpazoBaTebHbIC PECYPCHL. — PeskuM qoctyna:

http://www.openclass.ru



6. DnexTpoHHbIe yueOHUKM 1o pusmke. — Pexxum noctyna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiTel Ha ypokax. — Peskum noctyna: http://fizika-class.narod.ru

2. Enunas koyuteKuus tu@poBbIX 00pa30BaTENbHBIX PECYPCOB. — Pexxnm

noctyna: http://school- collection.edu.ru

3. MaTepecHbie MaTepHaltbl K YPOKaM (PU3MKM MO TEMaM; TECTHI [0 TEMAM,

HarnsaHbIe TocoOus K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru

4. Ilugposbie 0OpazoBaTeabHbIE peCypehl. — PexxuM mocTyma:

http://www.openclass.ru

5. OnekTpoHHbIe yUeOHUKH N0 (pusuke. — Peskum poctyna: http://www . fizika.ru

6.lucranumonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpbITHIH Kacc.



CerteBoe oOpazoBarenbHoe cooduiecTBo. http://www.openclass.ru/node/109715

7. Enunas komiekius nu@poBeiX 00pa3oBaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHblid HEHTP MH(POPMALUOHHO-00PA30BATENIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UuTepHert ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0ps» marepuansl o pusuke. http://archive. 1september.ru/fiz

11. Anumanum pusndecknx o0beKToB. http://physics.nad.ru/

12. ’Kupas pusuka: oOydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®uzuka.ru. http://www.fizika.ru/
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