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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTABJICHA HAa OCHOBE IOJIOKEHUN M TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENIbHOI MPOTrpamMMbl, IPEICTABICHHBIX B
dI'oC 000, a Ttakke c yu€rom (denepanpHOil pabouell MpPOrpamMmbl
BocnuTanus u KoHuenuuu npenoiaBanus yueoHoro npeamera «Ousukay.

ConeprkaHue MporpaMMbl MO (U3HKE HAmNpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHOI T'PaMOTHOCTH OOYYarOIIMUXCS W OPraHu3alfi0 HU3y4YeHUs
¢u3MKN Ha JEATEIbHOCTHOM OCHOBe. B mporpamme mno ¢usmuke y4uTHIBAIOTCS
BO3MOKHOCTH yueOHOro npeamera B peanusanuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yJibTaTaM O0ydeHus, a
TaK)K€ MEXIIPEIMETHBIE CBA3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.

[IporpaMMa 10 (u3MKE YCTaHABIMBAET paclpeiesieHue Y4eOHOro
MaTepuajia mo rojaaMm oOydyeHus (MO KjaccaM), MpeuIaraeT NPHUMEPHYIO
[IOCJIEJOBATENbHOCTh H3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHS
IPEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN O0YYArOIIMXCA.

[IporpamMma mo ¢usuke pazpaboTaHa C IEJbI0 OKa3aHHUs METOIMYECKON
IIOMOILLY YYUTEIIO B CO3/IaHUN paboYeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

®du3nka SBISETCA CHCTEMOOOPA3yIOIIMM I €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, TMOCKOJIbKY (HU3UUYECKHE 3aKOHBI JIEKAaT B OCHOBE
IOPOIIECCOB U SIBICHUN, HM3yYaeMbIX XUMHEH, OHOJOrHell, acTpoOHOMHUEH WU
¢usnyeckoit reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, MPEOCTaBIsIeT Hambojee sCHbIe 0O0Opa3lbl MPUMEHEHHS Hay4yHOTO
METO/1a MO3HAHHUSI, TO €CTh CIIOCO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna w3 TIaBHBIX 3a/1a4 (GU3HUECKOr0 00pa3oBaHUs B CTPYKType 0OIIero
o0Opa3oBaHMs COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U
UHTEepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE MpEIIOJaracT OBJIAJICHUC
CJIEIYIOIIMMH KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS;

e OLEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEJOBAHUS;

e HHTEPIPETHPOBATH  JAaHHbIE M  MCIOJb30BaThb  HAy4YHBIE
JI0KAa3aTeJbCTBA JUIsl IOJYyYEHHUS BBIBOJOB.

enun w3ydenuss Pu3uku Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHMUs
onpenenensl B KoHuenuuu npenogaBaHus ydyeOHoro npeamera «Pusnkay B
oOpa3zoBaTenbHbIX oOpranu3anusx Poccuiickoit ®denepannu, peannu3yromMX
OCHOBHBIE 00I11€00pa30BaTEIbHBIE NPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Konnernn MunncrepcrBa npocsemienust Poccuiickoit denepanuu (mpoToKol
ot 3 nexabpst 2019 r. Ne [1K4BH).

Hesun uzyyenus pusuku:

e IpUOOpETEHHE MHTEpeca M CTPEMJICHUS OOYYaroIUXCS K HAYYHOMY
W3YYEHUIO MPUPOJBI, PA3BUTHE MX HHTEJUIEKTYyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE I[O3HAHHUS U
(dbopMupOBaHHE UCCIEIOBATEILCKOTO OTHOIICHUS K OKPY’KaIOIUM
SIBIICHUSIM;

e (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;



e (opmupoBaHue mpenCTaBICHUN O POy (GUBHKHU IS PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

e Dpa3BUTHE TMPEACTABIEHUH O BO3MOXKHBIX cdepax Oynymen
npoecCHOHaTBHOM NeATENHPHOCTH, CBI3aHHON ¢ (PU3UKOM, TOATOTOBKA
K JaJibHelIeMy 00y4eHHUI0 B 3TOM HaIlPaBJICHUH.

JlocTrmkeHne 3THX ILeNiel MporpaMMbl 1Mo (QHU3UKEe Ha ypOBHE OCHOBHOTO

o01miero 00pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

e TmpHOOpeTEeHHE 3HAHUM O JUCKPETHOM CTPOCHHMM BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

e TpHUOOpETEHHE YMEHUHN OMUCHIBATh U OOBSICHATH (PU3NUECKHE SBIICHUS
C UCIIOJIb30BAHUEM TOJTy4YE€HHBIX 3HAHUM;

e OCBOGHHE METOJIOB PELIEHUS MPOCTEHIINX pacy€THBIX 3adad C
UCTIOJIb30BaHUEM (U3NYECKUX MOJENEeH, TBOPYECKHX M MPAKTUKO-
OpUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHWU HAOMIOAaTh TPUPOJHBIC SBICHUS W BBHITIOIHATH
OTIBITHI, JTA0OpATOPHBIE PAOOTHI U SKCIIEPUMEHTAIbHbBIE UCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

e ocBoeHHe TpuéMoB paboTel ¢ wuHPopMmammenr  (HU3HMUECKOro
COJEpKaHUs, BKJIIOYAass MH()OPMALMIO O COBPEMEHHBIX JOCTHIKEHUSAX
(Gu3MKH, aHAIN3 U KPUTHIECKOE OLICHUBAaHNUE WH(OPMaLUU;

e 3HAaKOMCTBO CO cdepaMd MNPOPECCHOHANIBHON  JESTENbHOCTH,
CBS3aHHBIMH C  (U3UKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTI)KCHUAX PUZNYECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIli YPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus 0TBoUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEEINIO), B
8 kmacce — 68 4JacoB (2 yaca B Hemenwo), B 9 kimacce — 102 yaca (3 4daca B
HEJIEITI0).

IIpeutaraemelii B IporpaMme 1o (pU3HKE NepedeHb 1ad0paTOPHbIX padboT
M OIBITOB HOCHT DEKOMEHIATENIBHBIN XapakTep, YUYHTENb JenaeT BhIOOp
IPOBEACHUs J1a0OPATOPHBIX PabOT U OINBITOB C y4ETOM HMHINUBHIYalbHBIX
O0COOCHHOCTEM  OOydYaroluXcs, CIHCKAa JKCIEPUMEHTAIbHBIX  3aJIaHHi,
IpeajiaraéMbIX B paMKaX OCHOBHOT'O TOCYJIapCTBEHHOTO dK3aMEHa Mo (PU3HUKe.
JlabopaTopHble ¥ TpaKTHYECKHE paOOTHl BBHITIOJHSAIOTCS C MPUMEHEHHEM
000pyoBaHus 1IeHTa 00pa30BaHUs €CTECTBEHHO-HAYYHON M TE€XHOJIOTHYECKOU
HanpasieHHOCTH “Touka pocTa’.



COJEP XAHME OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY:KaI0LIero Mupa.

®dusnka — Hayka o npupone. fAsneHus npupoasl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbl. M3mepenne gusnueckux BennyuH. Ousnueckue
npubopsl. [lorpemnocts n3mepenuii. MexxayHapogHasi cucTeMa eIMHHII.

Kak ¢usuka u japyrue ecTeCTBEHHbIE HAyKH U3YyYalOT MPUPOIY.
EcTecTBEeHHOHAY4YHBIII METOJ MO3HAHUS: HAaOMIOJEHUE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABMKEHUE THUIOTE3, OJKCIEPUMEHT 10 MPOBEPKE THIIOTE3,
oObsicHeHHe HaOmogaeMoro siBieHus. OnucaHue (QU3NUECKUX SBJICHUU C
IIOMOIIIBIO MOJIETIEN.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIE, 3JEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. dusuveckue npubOOPHI U MPOIEAYpa MPSIMBIX H3MEPEHUN aHAIOTOBBIM
U UPPOBBIM IPHUOOPOM.

Jlabopamophuie padbomosl u onvimol.

Omnpenenenre HEHBI AeIEHUS Kbl U3MEPUTEIHHOTO TpHOopa.
N3mepenne paccTosHuM.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MaJIbIX TEJ.

N3mepenne teMrepaTypbl NPy MOMOIIU >KHIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIEPATYPBHIL.

[IpoBenenne uccnenoBanus MO MPOBEPKE TMIOTE3BI: JaJbHOCTD MOJIETA
[IapuKa, MYyIIEHHOT0 TOPH30HTaJIbHO, TEM OoJblne, uYeM OoJblie
BBICOTA ITyCKA.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHne BelleCTBAa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OINBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenue uactull BemectBa. CBsA3b CKOPOCTH JABWKEHUS YAaCTHI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumonaeiictBue qacTuil
BELLECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMS BEIIECTBA: CTPOCHME Ta30B, XUAKOCTEH U
TBEPABIX (KPUCTATUIMYECKHX) Te. B3auMOCBsA3b MEXKy CBOICTBAMHU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSIX M KX AaTOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
OCcO00EeHHOCTH arperaTHbIX COCTOSSHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBHKEHUSI.

2. Hab6monenue muddysumn.

3. HabGmonenue  siBiaeHWE, OOBSCHSIONIUXCS  MPUTSIKECHUEM WA

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomosl u onvimol.

I. Ouenka nuameTpa aTroMa METOJAOM PSAOB (C HCHOJIB30BAHHEM

dboTorpaduii).

2. OmnbITHI O HAOIIOEHUIO TETJIOBOTO PACIIUPEHHSI Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHSL.

Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl.
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Mexanuueckoe IBHKE€HHE. PaBHOMEpPHOE W HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeniHsisi CKOPOCTh MPYU HEPABHOMEPHOM JABUKEHHU. Pacuér nmytu u
BPEMEHHU JIBUKEHUS.

SBnenue uHepUHMH. 3aKOH MHEepUMHU. B3aummonencTBhe Ten Kak MpUYMHA
U3MEHEHHUS] CKOPOCTH [BHWKEHHA Tel. Macca Kak Mepa MHEPTHOCTH Tena.
[InotHoCcTh BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHULIE
00BEMa BeleCTBa.

Cuna Kak XapakTepucTUKa B3auMoaecTBus Ten. Cuiia ynpyrocTu U 3aK0H
I'yxa. U3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHHE TATOTEHUS U CHIIA
Tsokectd. Cuna TsbKecTH Ha Jpyrux IoiaHetax. Bec tenma. HeBecomocTsb.
CrnoxeHue CHJl, HApPABJICHHBIX MO OAHOW MpsMOM. PaBHOAEHCTByromas Cuil.
Cuna Tpenusa. TpeHue CKOJBXKEHUS U TpeHHE MOoKos. TpeHue B mpupojie u
TEXHUKE.

Jemoncmpayuu.
Habnronenne MexaHn4ecKoro IBHKEHHUS TeNa.
N3MepeHne ckopoCcTH MPSIMOJIUHENHOTO JBUKEHHUS.
Habnronenue siBieHUss HHEPIIUH.
Habnronenue n3MeHeHHsi CKOpOCTH MPH B3aUMOICHCTBUU TEIL.
CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJI.
CrnoxxeHue cuJjl, HalpaBJIEHHbBIX 110 OJTHON MPSIMOM.
ﬂaﬁopamopubw paﬁombz u onvimol.
OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBWKEHHUs (IIapuka B
AKUJKOCTH, MOJIETU AJIEKTPUYECKOTO aBTOMOOWIIS M TaK Jlajee).
Onpenenenne cpelHEl CKOPOCTU CKOJIBKEHHSI OpycKa WM IIapuKa 10
HaKJIOHHOM IIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TeNa.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (aedopMaiiun)
NPY>KUHBI OT TIPUI0KEHHON CHUIIBL.

5. OnpIThl, AEMOHCTPUPYIONIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJbXKEHUS

OT BECa TeJa U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEMN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMJAKOCTEN U ra3oB.

JaBnenne. CrnocoObl YMEHBIIECHUS U yBEIWYEHUs JaBlieHUs. JlaBieHue
ra3a. 3aBHCHMOCTb JaBJI€HMs raza orT oObéMa, Ttemmeparypsl. llepenaua
JABJICHUs] TBEPABIMU TEJIaMHU, >KHAKOCTAMH U Tra3aMu. 3akoH [lackais.
[THeBMaTHUeCKHE MaIIMHBI. 3aBHCHUMOCTH JABJICHUS >KHIKOCTH OT TITyOWHBI.
I'uppocratuueckuit mapamokc. CooOmraronuecs: cocyasl. [ uapaBimuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMmocdepHoe napieHue. [IpuunHbl cyiiecTBOBaHuUs
BO3yIrHON 00omouku 3emumn. OnbiT Toppuyenmu. U3mepenne atmocdepHOTro
JaBJICHUA. 3aBHCHUMOCTh aTMOC(EPHOTO AaBJIEHUS OT BBICOTHI HaJ yPOBHEM
mopst. [Ipubops! 11 u3mepenust atMochepHOro JaBICHHUS.

JleicTBue KUOKOCTM W Tra3a HAa NOTPYKEHHOE B HUX TeJO.
BrirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Ten.
Bosngyxonnasanue.

Jemoncmpayuu.
3aBUCUMOCTb JIABJICHUS ra3a OT TEMIEPATYPBI.

[lepenada naBiaeHUs KUAKOCTHIO U Ta30M.
CooOmaronuecs CoCybl.

I'mpopaBnnueckunil mpecc.

[IposiBneHne neicTBUS aTMOCHEPHOTO ABIICHUS.
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6. 3aBUCHMOCTH BBITAJIKMBAIOIICH CUIIBI OT 00BEMA MOTPYKEHHONW YaCTH
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.
7. PaBEHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
8. YcimoBue IuIaBaHusA TeN: IUIAaBaHME WM IIOTPY)KEHHE Tel B
3aBUCHUMOCTH OT COOTHOILEHUS IIJIOTHOCTEM TENA U JKUIKOCTH.
Jlabopamophuie pabomosl u onvimol.
HccnegoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa
NOTPYKEHHOM B )KUJKOCTb YACTH TEJIA.
OnpeneneHue BBITAIKUMBAIOWIEH CHIbL, JEWUCTBYIOLIEH Ha TeEoO,
NOTPYKEHHOE B KUJKOCTb.
[IpoBepka HE3aBUCHMOCTHM BBITAIKHWBAIOIIEW CWIIBI, JEUCTBYIOLIEH Ha
TEJI0 B )KUIKOCTH, OT MAcChl TeJA.
OneITBl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTb BBITAJKUBAIOLIEH CHIIBI,
NEUCTBYIOLIEH Ha TEIO B JKUIAKOCTH, OT OOBEMA MOIpYyXKEHHOU B
KUJKOCTb YaCTH T€JIa U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCcTpyupoBaHne apeoMeTpa WIH KOHCTPYUPOBAHUE JIOAKU W
OIIpELICIIEHUE €€ IPY30IOABEMHOCTH.

Pa3zpnen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexannueckasi pabota. MoIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHsl pbiuara. [IpumeHeHHe mpaBuia pPaBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprusd. KuHernueckas M IOTEHUHAIBHAS DHEPIUS.
[IpeBpamienre OAHOrO BHJAA MEXAHUYECKOM SHEPrMM B JpYroil. 3akoH
COXPAaHEHMS YHEPTUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamophuie padbomosl u onvimol.

1. Onpenenenne pabOTHl CHIIBI TPEHUS IPU PABHOMEPHOM JBHUKEHUU

T€JIa 110 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yClI0BUM PaBHOBECHS pblUara.

3. Usmepenue KII/] Hak1OHHOM IUTIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIHH.

8 KUIACC

S

Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpPUM CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIeKYJI. OMbIThI, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopaenu TBEPAOro, KUIAKOTO U Ta3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrannnueckue n amopdusie tena. OObsiCHEHUE CBOWCTB T'a30B, KHUAKOCTEH
Y TBEPABIX TEJI HA OCHOBE MOJIOKEHUW MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaurBaHU€ U KaNWJUISIPHBIC SIBJIEHUS. TeII0BOE paCIIupPEHUE U CxKATHUE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKECHHUS
gactull. BHyTpenuss sHeprus. CrnocoObl W3MEHEHWsS BHYTPEHHEW SHEPTUH:
Terjionepegaya W coBepuieHue  pabotel.  Buasl  Temonepenauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYCHHE.

KonuuectBo TemnoTel. Y aenbHas TEMIOEMKOCTh BEHIECTBA. Temioo0MeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OamaHca. IlnaBnenue u
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABICHUS.



[TapooOpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. YaenbHas Terora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOTO
JABJICHUSL.

BnaxnocTts BO3myXa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunuuner padotel TernoBbix Asuratenei KIIJ[ temmoBoro asuratens.
TernoBble ABUTATENM U 3aIUTA OKPYKAIOIIECH CPEJIb.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

Habmoenne 6poyHOBCKOTO IBHXKEHUSI.

Ha6monenue nuddysun.

HaOnronenue siBiieHni cMauMBaHUS U KaWUIAPHBIX SIBIICHUM.
Halnronenue TemioBoro paciiupeHus Teu.

N3MeHenue naBiieHus raza npu U3MEHEHUU 00bEMA U HarpeBaHUM WU
OXJIAXKICHUH.

[IpaBuiia u3MepeHus TeEMIIEPaTyPhl.

Bunbl Tenonepenayn.

OxJtaxaeHue Ipu COBEPIICHUHN PadOTHI.

Harpesanue npu CoBepILIeHHH pabOThI BHEIIHNMH CUJIAMH.

10 CpaBHeHUE TEIIIOEMKOCTEN pa3IMUYHbIX BEIIECTB.

11.HabntoneHre KuneHus.

12.Habmnro1eHre MOCTOSIHCTBA TEMIIEPATYPBI IPH [UIABJICHUU.

13.Mopaenu TemIOBbIX IBUTATEIICH.

Jlabopamophuie padbomosl u onvimol.

OMBITH IO OOHAPYIKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIK caxapa.
OnBITH IO HAOJTFOICHHUIO TETUIOBOTO PACIIUPEHHMS Ta30B, )KUIKOCTCH U
TBEPIBIX TEIL.

Omnpenenenve AaBieHUs BO3ayxa B OajsIoHE MITPUILIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro
00bEMa U HArpEeBaHUS WA OXJIKICHHUS.

[IpoBepka rumore3pl JUHEWMHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUUECKON TPYyOKE OT TeMIIEpaTyphl.
HaOnronenne wu3MeHeHHs] BHYTPEHHEW SHEPruM Tella B PeE3yJbTare
Terionepeaay U padboThl BHEIIHUX CHUJI.

Uccnenosanue siBiaeHUs TEMJI000MEHA MPU CMEIIMBAHUU XOJOJAHOU U
ropsiueu BOJBI.

9. OnpeneneHre KOJIMYECTBA TEIJIOTHI, IOJYYEHHOrO BOJIOW TIpHU

TEII000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUHIPOM.
10.0Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11.UccnenoBanne npouecca UCIapeHusl.

12.0Onpenenenne OTHOCUTENBHON BIIAXKHOCTH BO3AyXa.

13.0npenenenue yaenbHOU TEMIOTHI TUIABICHUS JIb/IA.

Pa3znes 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onektpusanus Ten. J[Ba poaa 3ieKTpUYecKuX 3apsiioB. Bzanmoneicteue
3apspKeHHBIX  Tell. 3akoH KylioHa (3aBUCHMMOCTh CHJIBI  B3aUMOJECUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH).

DnekTpuueckoe mnoiie. Hanpsk€HHOCTh 3nekTpudeckoro nosist. [punmmn
CYyNEPHO3ULINU JIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).
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Hocutenu »smekTpuyeckux 3apsaoB. OJIEMEHTApHBIM 3JIEKTPUYECKHMA
3apsa. Crpoenwe atoma. IIpOBOJHMKM M JMAJIEKTPUKUA. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYILECTBOBAHUS SJIEKTPUUYECKOTO TOKA.
HctouHuku mocTOosSTHHOro Toka. J[eMCTBUSI 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B JKUJKOCTSIX U razax.

OnekTtpuueckas 1enb. Cuia Toka. DJEKTPUUECKOE HampsiKEHHE.
ConpoTuBiieHHE NPOBOAHMKA. YJEIbHOE CONPOTHBICHUE BEIIECTBA. 3aKOH
Oma jqus ywactka nenu. IlocnenoBarenbHOe M MAapauIebHOE COEIUHEHHE
IIPOBOTHUKOB.

PaGora m MomHOCTh 3ieKTpUyYecKoro Ttoka. 3akoH Jlxoyns—Jlenua.
DNeKTpUYecKue IeNd W TMOTPEOUTENr DJIICKTPUUECKOW JHEPTruu B  OBITY.
Kopotkoe 3ambikanue.

[ToctostHuble  MarHuThbl. B3anMOAEHCTBME MOCTOSIHHBIX  MAarHHUTOB.
MaruutHoe mnone. MaruuTHoe mnojie 3eMJIM M €ro 3HaueHue AJis JKU3HU Ha
3emute. OnbIT Opcerena. MarHuTHOE MoJie 3JIeKTpU4eckoro Toka. [Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MAarHUTHOTO TMOJS HA MPOBOJHUK C
TOKOM. DNEeKTPOJIBUTATEIb MTOCTOSIHHOTO TOKa. Hcnonb3oBaHue
AIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. SIBneHue 3JIEKTPOMAarHUTHOM WHAYKUUHU. [lpaBuio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS 3JIEKTPUUYECKON SHEPruu.
DNEeKTPOCTAHITMHN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

J/IBa poma 3IEKTPUYECKUX 3apsilOB M B3aUMOJCHCTBUE 3aPSIKEHHBIX

TeJL.

Y CTpONCTBO U AEHUCTBUE MIEKTPOCKOIIA.

DIIeKTPOCTaTUYECKAss MHIYKIIHUS.

3aKOH COXpaHEHUS FIEKTPUUECKUX 3aPsI0B.

[IpoBOJHUKYN U AUDIIEKTPUKH.

MoenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

HcTouHnKY TOCTOSIHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

10 BHeKTqueCKHH TOK B JKUJIKOCTHU.

11.T"a30BbIi1 pa3psn.

12.13MepeHune CHIIbl TOKa aMIIEPMETPOM.

13.13mepeHune aneKTpuYeCcKOro HapsiKEHNs BOJIbTMETPOM.

14.Peoctar n Mara3uH CONpOTUBIICHUH.

15.B3anmMoaencTBre NOCTOSIHHBIX MATHUTOB.

16.MonennpoBaHre HEBO3MOKHOCTH pa3/iesICHUs MTOJKOCOB MarHuTa.

1'7.MonenupoBaHue MarHUTHBIX MTOJIEN MMOCTOSTHHBIX MarHUTOB.

18.0mbIT Opcrena.

19.MarauTHoO€ 1oJie ToKa. JJIEKTPOMAarHur.

20./lericTBHE€ MarHUTHOTO TOJISI HA POBOJHUK C TOKOM.

21.OnekTpoaBUraTelb NOCTOSHHOTO TOKA.

22.WccnenoBaHue SIBIICHUS SJIEKTPOMAarHUTHOM MHTYKIWH.

23.0nbiTel Dapanes.

24.3aBUCUMOCTh HAIpaBJICHUS] WHIYKIIMOHHOTO TOKa OT YCJOBUU €ro
BO3HUKHOBEHUS.

25.2JIeKTpOoreHepaTop MOCTOSSHHOIO TOKA.

Jlabopamopnwie padomot u onvimol.
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1. OnpITel MO HAOMIOJECHUIO DJJIEKTPU3ALMU TN UHAYKIMEH U TpHU

CONPUKOCHOBEHUH.

Uccnenoanne AeHCTBUS AIAEKTPUYECKOTO IOJSI HAa MPOBOJHUKU U

JTUAJIEKTPUKH.

COopka u mpoBepKa paboThI MEKTPUIECKOM TIETTH TTOCTOSHHOTO TOKA.

N3Mmepenue u peryJimpoBaHue CUIIbI TOKA.

N3Mmepenue u peryimpoBaHue HAPSAKEHUS.

Uccnenosanne 3aBUCUMOCTH CUJIbI TOKA, UYIIETO Yepe3 pe3nucTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUUYECKOTO

CONPOTHUBJICHUSI MPOBOJHHUKA OT €ro JUIMHBI, IJIOIMIAJA MONEPEYHOrO

CEUYEeHHUs U MaTepuana.

8. IlpoBepka mpaBWa CIOXKEHUS HAINPSHKEHUH IMPU ITOCIEA0BATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia Jjisi CWIbl TOKA MPHU MAapajIEIbHOM COEIUHEHUHU

N bk D

PE3UCTOPOB.

10.0npenenenne pabOTHI  AJIEKTPUUECKOTO TOKa, UAYIIETOo depes
pE3UCTOP.

11.0Onpenenenre MOIIHOCTH 3JIEKTPUYECKOIO TOKA, BBIAECISIEMOA Ha
pe3ucrope.

12.MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYLIErO Yepe3 JaMIIOUKy, OT
HaIIpsDKEHMS Ha HEW.

13.Onpenenenne KII/] narpeBarens.

14.VccnenoBaHre MAarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MarHUTOB.

15.13yyeHne MarHuTHOTO TOJS IIOCTOSHHBIX MAarHWTOB MOPU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16.MccnenoBanue JAEUCTBUS DJIEKTPUYECKOIO TOKAa HA MArHUTHYIO
CTPEJIKY.

17.0n0bITBl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS
KaTyIIKA C TOKOM M MarHutra OT CHJIbl TOKa W HAalpaBJICHHUS TOKAa B
KaTyIIIKE.

18.M3ydeHne neicTBUSI MArHUTHOTO MOJISL Ha MPOBOJIHUK C TOKOM.

19.KoHcTpyupoBaHue U u3yueHue padoThl 3JEKTPOABUTATENS.

20.N3mepenue KII/ anekTpoaBUraTesibHONM yCTaHOBKH.

21.0m0bITEl IO MCCIEAOBAHUIO SIBJICHUS BJIEKTPOMArHUTHOW HWHIYKIIVU:
VCCIICIOBAHUE M3MECHEHHUM 3HAYCHUS W HAIPABJICHUS WUHIYKIIMOHHOIO

TOKA.
9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe JaBrmkeHue. MarepuanbHas Touka. Cuctema OTCYETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE MpAMOIMHENHOE
nexeHue. HepaBHoOMepHoe mpsMoiMHEHOe nBHkeHue. CpengHss W
MTHOBEHHAs! CKOPOCTBh TeJa IPU HEPABHOMEPHOM JBVKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsSMOJIMHEIHOE JBHkeHHE. CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHOMEpHOE NBHXKEHUE 1O OKpYKHOCTU. [lepron u yactoTa oOpaiieHusl.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpocTpeMuUuTENbHOE YCKOPEHHE.

[IepBpiii 3akon Herotona. Bropou 3akon HerooTona. Tperuit 3akoH
Herorona. [IpuHIumn cynepno3nuuu Cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbXKEHHS,
CuJia TPEHUS MTOKOS, IPYTHE BUIBI TPEHHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO
nageHus. J[Bmwxenue miaHer BOKpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOoBecue MmaTepuanbHOM TOYKA. AOCOMIOTHO TBEPAOE  TENo.
PaBHOBeCHE TBEPIOro Tena C 3aKPEIUIEHHON OChIO BpalleHus. MOMEHT CHJIBL.
LenTp TsKECTH.

Nmnynsc Tena. M3meHenue wummynbca. HMMmynsc  cuiabl.  3aKOH
COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBM)KEHHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cui TsSKECTH, YNpPYTrocTH,
Tpenus. CBs3b 3Hepruu U padothl. [loTeHnmanbHast 3HEPrus Tena, MOIHATOrO
HaJ TOBEPXHOCTBbIO 3eMuid. [loTeHuumanbHash SHEPrus CKaTod NPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON IHEPIrUU. 3aKOH COXPAHECHUS
MEXaHUYECKOU YJHEPTUH.

Jemoncmpayuu.

Habnronenne MexaHM4eCcKOro JIBHIKEHHs Te€lla OTHOCUTEIBHO Pa3HBIX

TE€JI OTCYETA.

CpaBHeHHE MyTEH W TPACKTOPUN JBUKEHUS OJHOTO M TOrO K€ Tena

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanue npru3HaKoOB PaBHOYCKOPEHHOTO ABUKEHUS.

Habnronenue nBM>XEHMS Tella [0 OKPYKHOCTH.

HaOnronenne MexaHUYECKUX SIBICHUHM, MNPOUCXOIAIIMX B CHUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KCHHU

OTHOCHUTENbHO KabuHeTa GU3HKH.

7. 3aBUCHMOCTbH YCKOPEHHS Te€la OT MAacChl TeJla U IEUCTBYIOIIEH HA HETO
CHUJIBI.

8. HaOnroneHue paBeHCTBA CUII IIPU B3aUMOJICHCTBHH TEJI.

9. M3meHeHue Beca Telia PH YCKOPEHHOM JBHKCHUH.

10.ITepeaya umiysibca Npy B3aMMOACHCTBUU TElL.

11.1IpeoOpa3oBaHus SHEPTUU IPU B3aUMOJEHCTBUN TEN.

12.CoxpaHeHue uMIyJibca Mpu HEYNPYTOM B3aUMOICUCTBUM.

13.Coxpanenue uMmysbca npu abCOIOTHO YIIPYTOM B3aUMOICHCTBUH.

14.HaOnroieHrne peakTUBHOTO JIBUYKEHHUS.

15.Coxpanenue MeXaHMUECKOM YHEPTUU MPU CBOOOTHOM TAJICHUH.

16.CoxpaHeHne MEXaHMYECKOW »HHEPruyM NpH JBWKEHUU Tella TO0J
JNEUCTBUEM TPy KUHBI.

Jlabopamopnwie padomot u onvimol.

KoncTtpynpoBanue Tpakra it pa3roHa U JaJIbHEHUIIEr0 PABHOMEPHOTO

JBVKEHUS IIAPUKA WK TEJIEHKKH.

Ornpenenenue cpelHe CKOPOCTU CKOJIbKEHUSI OpyCKa WM JBUKECHUS

HIapyKa M0 HaKJIOHHOM MIOCKOCTH.

OnpeneneHre yCKOpPEHHs Tejla IPH PAaBHOYCKOPEHHOM JBHUYKEHUU IO

HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM

JIBIDKCHUHU 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CAM NpPU PABHOYCKOPEHHOM JBMXKEHHH O€3

HAa4YaJIbHOM CKOPOCTH IyTH OTHOCATCA KaK psii HEYETHBIX YHCEI, TO

COOTBETCTBYIOIHE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.
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Uccnenoanne 3aBUCUMOCTH CWJIbl TPEHUSI CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.
Onpenenenne KodpUIIUEHTa TPEHUS CKOIBKECHHUS.
Onpenenenne KECTKOCTU IPYKUHBI.
Onpenenenue pabOTHl CUJIbI TPEHUS MPU PABHOMEPHOM JBHKEHUU
TeJa MO0 TOPU3OHTAILHOW MOBEPXHOCTH.

10.0mpenenenue pabOThl CUJIBI YOPYrOCTH NpU MOABEME Tpy3a C

UCIIOJIb30BaHUEM HEMOJIBUXKHOTO U MTOJABUKHOTO OJIOKOB.

11.13yueHne 3akOHA COXpaHEHUs DHEPTUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

Konebarenbnoe paBuxenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMIA:
MEPUOJI, YacCTOTa, AMIUIATYyJIa. MaTeMaTU4eCKud W NPYKUHHBIA MasTHUKHU.
[IpeBpaiiienrie 3HEprun Mpu KojieOaTeIbHOM JIBHKCHUU.

3aryxaromue kojeOanus.  BolHyxneHHsle  koneOanusa.  Pe3onanc.
Mexannueckue BodHBL. (CBOICTBA MeXaHMYeCKUX BOJIH. I[IpomonbHbie
nonepevyHble BOJIHBL. J[IMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJIOM TeJE, CEHCMUYECKUE BOTHBI.

3ByK. ['poMKOCTh 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmtonenue kosieOaHUil TeNl MO JEUCTBUEM CHJIIBI TSXKECTH M CHIIbI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
HaOnronenue BoIHYXAEHHBIX KOJIEOAHUM U pe30HAHCA.
Pacnpoctpanenuie npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEH).
HaOntonenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHU PE30OHAHC.
ﬂaﬁopamopubw pabomul u onvimol.
OmpeneneHre YacTOTHl W TEpHOJA KOJIEOAHWA MaTeMaTHYeCKOTO
MasTHHKA.
2. OmnpezneneHue 4acTOThI U Mepruoaa KoiaeOaHu Mpy>KMHHOTO MasTHUKA.
3. UccnenoBaHue 3aBUCMMOCTH IE€pUOJA KOJI€OaHWH NOJBEIIEHHOIO K
HUTHU Ipy3a OT AJIMHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH MepHOJia KOJIEOAHWI MPYKUHHOTO
5
6
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MasiTHUKa OT Macchl rpys3a.
[IpoBepka HE3aBHCUMOCTH Mepuoia KoneOaHuil rpy3a, MOABEIIEHHOTO
K HATH, OT MACChI Ipy3a.
OnbIThl, JEMOHCTPHUPYIOIIME 3aBHCUMOCTh IEpuoja KoyieOaHHit
IPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepeHue yCKOpeHus: CBOOOTHOTO TafCHHUS.
Pasnen 10. DuiekTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie.  DJIEKTPOMarHuTHble BOJHBL.  CBoMcTBa
IIEKTPOMAarHuTHeIX BOJH. Illkana asnekTpoMarHuUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.
DnekTpomMarHuTHas npupona ceera. CKopocTh cBeTa. BoslHOBBIE CBOICTBA
CBETa.
Jemoncmpayuu.
1. CBoiicTBa 31€KTPOMATrHUTHBIX BOJIH.
2. BOnHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie padomot u onvimol.



1. V3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOWMIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmens  cBera. Mcrounuku — cBera.  [Ipsmonunernnoe
pacnpoctpaHeHue cBeta. 3atmeHuss ConHua u Jlynel. OTpakeHue cBera.
[Tnockoe 3epkano. 3aKkoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus: cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. lcrnonap30BaHME NOJHOIO BHYTPEHHErO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom nyuedr B smn3e. OnTmdeckas cuctema Qortoarmapara,
MHUKpPOCKOINIa M TeJecKomna. a3 kak ontuyeckas cucreMa. bau3opykocTbs u
JAITbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crekTp. Onbitel HbioTona. CnoxxeHue
CHEKTpaJbHBIX IBETOB. Jlucnepcust cBeTa.

Jlemoncmpayuu.

[IpsAmonnHEHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue u300paK€HU B IUIOCKOM, BOTHYTOM W  BBIITYKIOM
3epKanax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xox mydeil B COOMpAroIIei INH3e.

XO0J Iy4der B pacCenBarOLIEH JIMH3E.

[Tonyyenue n300pakeHU ¢ TOMOIIBIO JINH3.

. Ilpunumn neiicTBus GporoanmapaTa, MUKPOCKOTA U TEJIECKOIIA.
10.Mopnens rnasa.

11.Pa3noxxeHue 6e0ro cBeTa B CIEKT).

12.1Tony4yenue 6en0ro cBeTa MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamophuie padbomosl u onvimol.

1. HWccnenoBaHne 3aBUCHMOCTH yTJIa OTPAKEHMSI CBETOBOTO JIy4ya OT yria
naJeHUs.

N3yueHune xapakTepUCTUK U300paKEHUs IPEAMETA B INIOCKOM 3€pKaJIe.
HccnepoBanue 3aBUCMMOCTH yIJIa MPEJOMIIEHHSI CBETOBOIO Jiyda OT
yTila naJeHs Ha TPaHULE «BO31YX—CTEKIIO».

[Tonyuenue n300pakeHnii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenne  (HOKYCHOTO  pacCTOSHUS W ONTUYECKOM  CHIIBI
coOuparonie TMH3bIL.

OnBITHI 110 Pa3OKEHUIO OEIOT0 CBETA B CIIEKTP.

OnbITHl IO BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX HAOJIIOJIEHUN Yepe3
LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnsitel Pesepdopna u mianerapuas monenb aroma. Mozens atoma bopa.
Hcnyckanue n normouieHre ceeta arToMoM. KBaHThl. JInHEeWYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbga, Oera- u ramma-usnydeHus. CrpoeHue
aToMHOro  sangpa. Hyxnonnas Mogzens  atomHoro  sapa.  M3oromsl.
PannoaktuBHbIe peBpaluenus. [leproa noiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPaHEHHUS 3apsI0BOIO U MacCOBOT'O YHUCEN.
DOHeprus cBsi3U aTOMHBIX sjep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTes3a u
nenenus saep. Ucrounuku sneprun CoHIa U 3BE3I.

Snepuas sHepreruka. JleMCTBUA PaguOAKTUBHBIX W3JIyYCHUN Ha JKUBBIE
OpraHU3MBbl.
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Jemoncmpayuu.

CrHeKTpbl U3TyYEHUS U MOTJIOIIECHHS.

CHeKTpbl pa3IMYHbIX ra30B.

CnexTp Bogopoa.

Habnronenue tpekoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOUIUX U3ITYyYEHU .

Peructpanus uznydeHrs NpupoIHbIX MUHEPAIOB U IPOYKTOB.
ﬂaﬁopamopubw pabomul u onvimol.

1. HaOnroneHre CIUIOIIHBIX U JIMHENYATHIX CIIEKTPOB U3IIyYEHHUS.

2. HccnenoBaHne TPEKOB: U3MEPEHUE DHEPIUU YACTULBI 10 TOPMO3HOMY

nyTtu (o ¢potorpadusam).

3. H3mepenne painoakTUBHOTO (oHA.

IToBTOPHUTEIBHO-00001IAIOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-00001IaIOIIIN I MOJYJb [IpeIHa3HAYECH IUIs
CHUCTeMAaTHU3allud U  O00OOIIEHHs MPEIMETHOTO COJACpKAaHUS U  OIbITa
JeSITeIbHOCTH, TPHOOPETEHHOTO MPU U3YUYEHUU BCErO Kypca (PU3WKH, a TaKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYJIAapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00yJaronuxcsi, BRIOPABIIMX 3TOT YYCOHBIN TIPEIMET.

[Ipn u3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUIbl JCATEIBHOCTH, Ha OCHOBE KOTOPBIX O0OECHeuHnBaeTCsl JOCTHKEHUE
OPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB OOy4YeHHs,
(dopMupyeTcsi eCTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HaYYHBIX METOJIOB
UCCIICJIOBAHUS SIBJICHUN MPUPOJABI U TEXHUKH, OBJIAICHUE YMEHHUSIMH OOBSICHSITD
dusnyeckue SBICHUS, MPUMEHSS MOJTYYSHHbIC 3HAHUs, PellaTh 3aJ1a4H, B TOM
YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHOMIIHATBHO ~ JESITEIbHOCTHBIM  XapakKTep  JTaHHOrO  pasjiena
peanu3yeTcs 3a CUET TOro, YTO OOYHAIOIIUECS BBITOJIHSIOT 3a/1aHHSI, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pAcCloO3HaBATh M HAY4YHO OOBICHATH
¢dusnyeckue sIBICHNUS B OKPY KAIOLIEH MPUPOE U MOBCEIHEBHOM KU3HH;

UCTOJb30BaTh HAYYHBIE METOABl HCCIEAOBaHUSA (PU3MUECKUX SIBICHUH, B
TOM YHCJIE JJIs IPOBEPKU TUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4YHBbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HAOpUMep, MPAKTUYECKOTO  MCHOJIB30BAHMS  Pa3IMYHBIX
VCTOYHHMKOB SHEPIHUHM HAa OCHOBE 3aKOHA IPEBpALICHUS U COXPAaHEHUS BCEX
U3BECTHBIX BUJOB SHEPTUU.

SN W



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00mero ob6pa3oBaHus

HANpaBJIE€HO Ha JOCTHKEHHE JMYHOCTHBIX, METAlPEJAMETHBIX M MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

B pesynbrare wu3ydeHuss (PU3MKM HA YpPOBHE OCHOBHOTO OOIIEro

oOpazoBanmsi y oOydaromerocs OyayT CchOpPMHPOBAHBI  CIEAYIOIIHE
JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) mnaTpHOTHYECKOTr0 BOCIIMTAHMS:

— TMOpOSBJICHUE HHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
POCCHIICKOM (PM3NUECKON HAYKU;

— IEHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;
2) rpamIaHCKOro M JyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

— TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXXJIEHHH OOIECTBEHHO
3HQUMMBIX M O3TUYECKUX TMpoOJieM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN (DU3UKH;

— OCO3HAHHE BaKHOCTHU MOPAJIBbHO-3TUYECKUX MPUHIIUIOB B JAEATEIbHOCTU
YYEHOrO;

3) 3CTETHYECKOr0 BOCIIUTAHUA:

— BOCITPHUSITUE ICTETUYECKUX KA4eCTB (PM3UUECKON HAYKH: €€ TApMOHUIHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTU HAYYHOT'0 MO3HAHUS:

— OCO3HAHWE IEHHOCTH (U3MYECKOW HAYKH KaK MOIHOTO WHCTPYMEHTa
MO3HAHHWS  MHUPA, OCHOBBI  Da3BUTUS  TEXHOJOTHHM,  BaXKHEHIIEH
COCTaBJISIOIIEN KYJIbTYPBI;

— pa3BUTHE HAYYHOW JIHOOO3HATEIIBHOCTH, UHTEpPECA K HCCIIE0BATEIbCKOMN
JEATEIIbHOCTH;

S) ¢opvmupoBaHus KyJbTYpPbl 30POBbSI H JIMOLHMOHAJIBLHOIO
OJ1aronoJry4ms:

— OCO3HaHHWE IIEHHOCTH Oe3omacHOro oOpa3za JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpaBUI O€30MacHOrO MOBEACHUS Ha
TpPaHCTIOPTE, Ha JOPOTAX, C AIEKTPUUIECKUM U TEIJIOBBIM 00OPY/IOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(pOpMHUPOBAaHHOCTh HaBBIKA pe(dieKCHHU, MPU3HAHKWE CBOETO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeJIOBEKa,;

6) Tpy10BOI0 BOCIMTAHMS:

— aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajay (B paMKaX CEMbH,
oOpa3oBaTeIbHON OpraHW3alliid, TOpOoJaa, Kpas) TEXHOJOTHUYECKOW U
COIMAJILHON HAIPaBICHHOCTH, TPEOYIOIMMUX B TOM YHCIE W (PU3UUECKHUX
3HAHM;

— WHTEPEC K MPAKTUICCKOMY U3YUEHUIO MPOdeCcCuil, CBI3aHHBIX C (PU3HKOM;
7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHICHTAIMS HA MPUMEHEHNEe (PU3NYECKUX 3HAHWM I perieHus 3a/1a4d B
00JIaCTH OKPY’KAIOIIEH Cpenpl, MJIAaHUPOBAHHS IOCTYIKOB M OIICHKH HX
BO3MO>KHBIX ITOCIEACTBUAN I OKPY KAIOIIEH CPE.IbI;

— OCO3HaHHE TJIO0ATHHOTO XapaKTepa IKOJOTUIYECKUX MPOOJIEM U MyTel MX
pelieHus;

8) ajanTanum K U3MEHSIOUMMCH YCJIOBUAM COLMAJIBLHOM U NPUPOIHOH
cpeabl:



e — NOTPeOHOCTh BO B3aWMOJICUCTBUU MPU BBHINOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3UYECKOM HAMPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM
JPYTHUX; 5

® — T[IOBBIINICHUE YPOBHSA CBOCH KOMIIETEHTHOCTH 4YE€pe3 IMPAKTUUECKYIO
JIESATENBHOCTD;

e — moTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
bopMyIUpOBaTh WJEHU, TOHATHSA, THUNOTE3bl O (U3MYecKux OOBEKTaxX u
SABJICHUSX;

e — oco3HaHHe nePUIIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETCHTHOCTEH B
obnactu pU3UKH;

® — IUIAHUPOBAHHME CBOETO PA3BHUTHSI B MPUOOPETEHWU HOBBIX (HU3HUECKHUX
3HAHMU;

® — CTPEMJICHHE AaHAJIU3UPOBATh W BBIABIATH B3aUMOCBSI3U IPUPOIBI,
oOIIecTBa W IKOHOMHKH, B TOM YHCJI€ C HCIOJIB30BAaHUEM (PU3MUECKHUX
3HAHM;

® — OIICHKa CBOMX JICWCTBHM C YYETOM BIMSHHUS HA OKPYXKAIOLIYIO CpEAdy,
BO3MOYKHBIX TJIOOQIBHBIX TOCTEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprare ocBOeHHs HporpamMMmbl MO (pu3MKe HAa ypOBHE OCHOBHOTO
obmero  oOpa3oBanusi y  oOyuaromerocss  OyayT  chOpMHUPOBAHBI
MeTanpe/MeTHbIe pe3yJbTaThl, BKJTIOYAIOIIIE MO3HABATENIbHbIC
yHHUBEpCcajbHble Yy4eOHbIE JAEWCTBUSA, KOMMYHUKATHUBHBIE YHHBEpPCATbHbBIC
yueOHbIe ACHCTBUS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbIE JEHCTBHS.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble Jornveckue 1eicTBUS:

® BEBISBIATh W XaPAKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(siBEHUI);

® YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PHUKAIMN, OCHOBAHUS
1151 0000IIEHNS U CpaBHEHUS,

® BBIIBJIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYMS B PacCMaTPUBAEMBIX
dakTax, MaHHBIX W HAONIOACHUSIX, OTHOCSIIHUXCA K (U3HUYCCKUM
SIBJICHUSIM;

® BBISBIIATH MPUYNHHO-CIICACTBEHHBIC CBSI3U MPU U3YYCHUHN (PU3MUECKHIX
SIBICHUA U TMPOLECCOB, JieJlaThb BBIBOABI C  KCIOJIb30BAHHEM
JNEIYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHUM, BBIIBUTATh THIIOTE3bI
O B3aUMOCBSI3SIX (PM3UYECKUX BEIIMYUH;

® CaMOCTOSITENIbHO BHIOMpATh CIOCOO perieHus y4deOHOW (U3UYECKOi
3a/1auu (CpaBHEHUE HECKOJIBKUX BAPUAHTOB PEIICHUS, BEIOOP Hanbosee
MOAXOJISAIIEr0 C YYETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUA:

® CMOJIb30BaTh  BOIMPOCHI KaK  HUCCIEAOBATEIbCKUNA  MHCTPYMEHT
MTO3HAHUSI;

® MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIAHY  OIIBIT,
HECJIOKHBIM (U3UYECKUI DKCIIEPUMEHT, HEOOJBIIOE WCCIICTOBAHUE
(HU3UYIECKOTO SIBJICHUS,

® OIICHHWBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HHGMOPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WM SKCIIEPUMEHTA;



CaMOCTOATENHLHO  (hOpMyIUpOBaTh OOOOIEHUS W  BBIBOABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PU3HUECKHUX
MPOIIECCOB, a TAKXK€ BBIIBUTATH MPEANOIOKEHUS 00 WX pPa3BUTHUU B
HOBBIX yCIIOBUSX U KOHTEKCTaX.

Pabora ¢ uHpopmanmei:

IPUMCHSTH Pa3InNIHbIC METObI, HTHCTPYMEHTBI M 3aIPOCHI IIPHU ITOUCKE
¥ 0TOOpe MHPOPMAITUH W JAHHBIX ¢ YIETOM MPEUI0KCHHON YueOHOH
bu3ndeckoit 3a1a4u;

aHAJIM3UPOBATb, CHCTEMAaTHU3HPOBAThH U UHTEPIIPETHPOBATH
UHGOPMAITUIO PA3TMYHBIX BUIO0B U (POPM IIPEICTABICHHUS;
CaMOCTOSITEJTbHO BBIOMPATh ONTUMAIBHYIO (OpMy MpeacTaBiIcHUS
UHPOpMAIIMU W WUTFOCTPUPOBATH pellacMble 3aJaddl HECIOXHBIMHU
cXeMaMH, TuarpaMMaMi, HHOU TpaduKOi ¥ UX KOMOWHAITUSIMHU.

KoMMmyHHMKAaTHBHBIE YHMBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:

B X0Ji¢ OOCYXJICHHS Yy4eOHOT0 MaTepHraia, pe3yabTaToB J1ab0paTOPHBIX
paboOT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOn
TEMbl W BBICKA3bIBaTh WJICHM, HAIICJICHHBIE HA pEUICHUE 3aJaud U
noJi/iep kKaHue 0JaroKenaTeIbHOCTH OOIIEHUS;

COMOCTABJISATh CBOM CYXKJICHHUS C CYXACHUSMH JAPYrUX YYaCTHHKOB
Jyanora, 0OHapyKUBaTh Pa3Inuue U CXOACTBO MO3UIINM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABIATh PE3YJBbTAThl BBITIOJHEHHOTO (DHU3UYECKOTO
OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

NOHMMATh W  HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHIAHOM U
WHINBUIYyaTbHOH pPAa0OThI TPU PEUICHWHW KOHKPETHOH (U3MUecKon
npo0JieMbl;

NPUHUMATh 1I€IM  COBMECTHOM JIESITEIIbHOCTH, OPTraHU30BLIBATH
JNEUCTBUSL TO €€ JOCTHKEHHUIO: paCHpeleNiaTh pOJIM, OOCYKIaTh
MPOILIECChl U PE3YyJbTAaThl COBMECTHOW pPabOThl, 0000IIATh MHEHUS
HECKOJBbKHUX JIFOICH;

BEITIOJIHATH CBOKO 9acTh palOThI, JOCTUTAsI KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HANpPaBJICHUIO U KOOPAUHUPYS CBOMU JCUCTBUSI C JPYTUMHU
YJ€eHaMU KOMaH/Ibl;

OLICHUBATh KAYECTBO CBOErO BKJIAJa B OOIIMM MPOJAYKT MO KPUTEPUSIM,
CaMOCTOATETHLHO C(OPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBepCaJIbHbIe Y4eOHbIE 1eiCTBUA

Camoopranusanus:

BBIIBJISITH MPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX,
TpeOYIOMIMX AJIS pelIeHUs] PU3NIECKUX 3HAHUM;

OPUEHTUPOBATBCS B PA3IMYHBIX MOAXOAAX MPHUHATHA pEUICHUI
(MHIMBUAYaJIbHOE, MPUHATHE PELICHUS B IPYIIIE, NPUHATHE pEUICHUI
rpyIIoi);

CaMOCTOSITENTFHO COCTaBIISATh QJITOPUTM peEIlIeHuss (PU3UYECKON 3a1aduu
WIM IUIaHa HCCIEAOBaHUS C YYETOM HUMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpPOBaTh MpejaraeMble
BAPUAHTHI PEUICHHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN UHTEJLJIEKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyalluM W [peajiaraTb IUIaH €€
WU3MEHEHMUS;

OOBSACHATh TNPUYUHBI JTOCTHOXKEHHS (HEIOCTHXKEHHS) pe3yJbTaToOB
NESATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B I€ATEIBLHOCTD (B TOM YHCJIE B XOJ1 BHIIIOTHEHUS
¢u3nyecKoro HCCIeAOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
O00OCTOSITENCTB, U3MEHHUBILIUXCS CUTYallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh Ce€0sI Ha MECTO JPYroro 4YejoBeKa B XOJAE CIOpa WU
JUCKYCCUM HAa HAy4yHYKl TEMy, I[OHMMAaTbh MOTHBBI, HaMEpEHUs U
JIOTUKY APYroro;

npuU3HaBaTh CBOE MPaBO Ha OUIMOKY MPH peUIeHUH (PU3NYECKUX 33134
VI B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO JIPYroro.

NNPEIAMETHBIE PE3YJIBTATBI

K koHuy oOyuenuss B 7 KJjacce NPEeIMETHBIE pe3ybTaThl HA 0Aa30BOM
YPOBHE JIOJKHBI OTpaxaTh c(POPMHPOBAHHOCT Yy 00YHAIOIIUXCS YMEHUI:

UCTIONb30BaTh MOHATUSA: (U3MYECKHE UM XUMHUYECKHE SBIICHUS,
HaOJI0IeHNE, SKCTIEPUMEHT, MOJIEIb, TUIIOTE3a, CAUHUIIB (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHUS BellecTBa (TBEPAOE,
KHUJAKOE, Ta3000pa3HOE), MEXaHMYECKOE [BIKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOpHS, PaBHOJAECHCTBYIOLIAS
cwria, nedopmarus  (ympyras, —IUIacTHYEeCKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuaTh ABieHus (qud¢ys3us, TEIUIOBOE IBUKEHHE YaCTHUIL
BEILECTBA, PABHOMEPHOE [BHKEHHWE, HEPAaBHOMEPHOE [BHIKECHHUE,
WUHEPLMS, B3aUMOJEWCTBUE TEJl, pPAaBHOBECHME TBEPABIX TEA C
3aKpEIUIEHHOM OCBIO BpallleHMs, Iepefada JaBJIeHUs TBEPABIMU
TeNaMHU, XHUAKOCTAMU U Ta3aMH, aTMOC(HEpHOE AaBlieHUE, IJIaBaHUE
T€J, NPEBPAILICHUS MEXaHUYECKOM SHEpPruyM) MO OINHCAHHIO HX
XapaKTEPHBIX CBOICTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHMX
JaHHOE (DH3UYECKOE SIBICHUEC;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpY>KaloIlleM MHpE, B TOM uucie (PU3NYECKUE SIBICHUS B MPHUPOJE:
OPUMEPHI ABMKEHUS C Pa3IUYHBIMUA CKOPOCTSIMU B KUBOM U HEXUBOU
npUpoAe, ACHCTBUE CHIIBI TPEHUS B NPUPOJIE M TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJIEHUS HA )KMBOW OpPTaHW3M, IUIaBaHUE PbIO, phluaru
B TEJ€ YEeJOBEKa, INPH 3TOM NEPEBOJUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJIEISAThH CYyIIECTBEHHBIC CBOMCTBA (TIPU3HAKH ) (PU3HUECKHIX
SIBJIICHHI;

ONMCHIBATh W3YYEHHBIE CBOMCTBA TelI M (PU3NYECKUE SBICHUS,
UCTIONBb3ysl (PU3MYECKHE BEIWYMHBI (Macca, OO0BEM, IUIOTHOCTh
BEILECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSKECTH, BEC Tejla, CHJa TPEHHWs, JaBieHue (TBEPAOro Tena,
XKHUJKOCTH, Tras3a), BBITAJKMUBAIOIIAs CHJIA, MEXaHH4Yeckas padora,
MOIIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KOA((UIHEHT MOJE3HOTO
NENCTBUSA MEXaHU3MOB, KUHETUYECKAs U IOTEHLIUAIIbHAS SHEPIHs), U
OINKCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICT UCTHOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYeHHs] W €IUHUIBl (U3NYECKUX BEJIHYMH,



HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C
JIPYTMMH BEIUYMHAMHU, CTPOUTH IpaUKH H3yYEHHBIX 3aBUCUMOCTEN
(bU3HYeCKNX BEINYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl MpAaBHJIA CIIOKEHUS CWI (BIOJb OJHOM MPSAMOM), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUiIO PaBHOBECHs pblyara
(O7o0ka), «3070TOE TPaBUIO» MEXAaHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPTuH, MPU 3TOM JAaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3allMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBIEHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM
YuC€ W B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTHPOBAHHOTO
XapakTepa: BBIIBIATh IPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHE U3 1—2 JIOrMYecKuX IIaroB ¢ Onopoil Ha 1—2 M3y4YeHHBIX
CBOMCTBa  (DUM3MYECKUX  SABJICHUH, (PUMUECKHX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarb pacy€THble 3aayd B 1—2 JEHCTBHSI, MCIOJIBb3Ys 3aKOHBI U
(dopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAINU3a
YCIOBHSI  3aJa4yd  3alUChiBaTh KpPAaTKOE YCIOBUE, IOJCTaBIATH
¢usnyeckue BETUYUHBI B (OPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTh
CIPABOYHBIE JTaHHbIE, HEOOXOANUMBIE JJII PEUIEHUs 3a]1ay, OLEHUBATh
PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKON BETUUHHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIMIMTh MPU MOMOILU
¢u3nyeckux METOAOB, B ONHCAHUM HCCIENOBAaHUS  BBIICIATDH
MIPOBEPSIEMOE MPEIOI0KEHNE (rumoresy), pas3nuyaTh 151
VMHTEPHPETUPOBATH MOJYUYEHHBII pe3yiabTaT, HAXOAUTh OIIUOKH B XOJ€
OIIbITA, JIEJIATh BBIBOJBI IO €T0 pe3yjbTaTaMm;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNW WU
¢usznyeckux ~ CBOMCTB  Teln:  (OpMYyJIUpOBaThH  MpPOBEpsieMble
NPEANONOKEHUsA, CcoOMpaTh  YCTAHOBKY M3  MPEIJI0KEHHOIO
000pyI0BaHUS, 3aIIMCHIBATH X0 ONBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATD MPSIMBIE MU3MEPEHUSI PACCTOSHHS, BPEMEHH, MAacChl Tea,
o0BbéMa, CHUJIBI M TEMIEpaTypbl C HCIOJIB30BAHUEM AHAIOTOBBIX M
G pOBBIX NPUOOPOB, 3aMKMCHIBATh MOKA3aHHUS MPUOOPOB C YYETOM
3aJTaHHOM aOCOTIOTHOM MOTPEITHOCTH N3MEPEHUN;

IPOBOJAUTDH MCCIEAOBAHUE 3aBUCMOCTH OJHOM (PU3MUECKON BETUYHHBI
OT PYTOM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBMXKYLIErOCA TeJa OT BPEMEHU JIBW)KEHHS Teja, CHIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tejla, KayecTBa 00pabOTKU MOBEPXHOCTEM
T€1 W HE3aBUCUMOCTH CWJIBl TPEHHS OT IUIOIIAAU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT yJIMHEHUS NPYKUHbBI, BBITATKUBAKOLIEH CUIIBI
OT 00BbEMa MOrPYKEHHOM YacTH Tella U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBUCHMOCTH OT TIUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
NOTPY’KEHO TENO, YCIOBUMN IIJIABAHUS TEJl, yCIIOBUI PABHOBECHS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHHPOBAHMM Y4E€OHOTO HCCIIEIOBaHUS,
coOupaTb  yCTAaHOBKY W  BBIIOJHATH  U3MEPEHHs,  CIEIys
NpeJIOKEHHOMY IUIaHy, (UKCHPOBATh pE3yNbTaThl MOJTYYECHHOU
3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BUIE NPEIIOKEHHBIX TaOIUI] U
rpaduKoB, JAeNaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHMS (PU3HYECKUX BEJIMYMH (IJIOTHOCTh
BEIECTBA KUIKOCTU W TBEPAOrO Teja, CUla TPEHUS CKOJIbKEHHUS,
JABJIEHUE BO3JyXa, BBITAIKUBAKOIIAs CHJA, JEWUCTBYIOIIAs Ha
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HNOTpyKEHHOE B JKUIKOCTh TeNO, KOI(DPHUIIMEHT MOJIE3HOTO NEHCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEJIOKEHHON HWHCTPYKUUU: IpU
BBIMIOJTHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAUEHNE UICKOMOMW BEJIHYMHBI,

coOnMroJaTe IpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPONCTB:
BECBI, TEPMOMETp, AUHAMOMETpP, COOOILIAIOIIUECS COCYAbl, OapoMeTp,
pbIYar, MOJBMKHBINA U HETIOABM>KHBIHN OJI0K, HAKIIOHHAS MJI0CKOCTH;
XapaKTEepHU30BaTh MPUHUMUIIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONUCaHuA (B TOM YHCIIE:
NOJIIUITHAKY, YCTPOMCTBO BOAOIPOBOJA, TUAPABIMYECKHN TIIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBAaX (UBNYECKUX SIBICHUH U HEOOXOIMMBIC
¢uznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OpPUBOJUTH MpUMEpHl  (HaXoAWTh HWH(MOPMALMIO O MpHUMEpax)
IPAKTHYECKOTO HCIIOIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH ISl 00ecTieueHnus: 0€30IacCHOCTH TIPU 0OpaIlleHur ¢ MpuOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOT0 NTOBEJAEHUS B OKPYIKAIOIIEH Cpeae;
OCYIIECTBIATH OTOOpP HMCTOYHHKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHUM M NYTEM CpPaBHEHUS pa3IMYHBIX HCTOYHHKOB
BBIICTIATh HHPOPMAIMIO, KOTOpasl SIBISETCA MPOTUBOPEUUBON WU
MOKET OBbITh HETOCTOBEPHO;

UCIIOJI30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUl  Hay4HO-
HOMYJISIPHYIO JTUTEpaTypy (U3HUECKOTO COACpNKAaHHS, CIHPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMuU
KOHCTIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHusi WHGOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKWE MHCbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMalnu (PU3NIECKOTO COACPKAHUS, B
TOM 4YHCJIE€ MyOJWYHO JeNiaTh KpaTKHWE COOOIIEHHUs O pe3yjbTaTrax
OPOEKTOB WM y4eOHBIX HCCIENOBaHHUM, MpU OSTOM TI'PaMOTHO
UCTIONb30BaTh HW3YYCHHBIM TMOHATHHHBIN ammapar Kypca (QU3MKH,
COIPOBOK/IaTh BBICTYIUICHHE MTPE3EHTALINEH;

IPYU BBIIOJIHEHUH Y4E€OHBIX IMPOEKTOB M MCCIENOBAHUNA paclpeleisiTh
00s13aHHOCTH B TPYyNI€ B COOTBETCTBUHU C MOCTABICHHBIMH 33J1a4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUJIaHA JACWCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI BKJAJ B  J€ATEIbHOCTb TIPYNNbl, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJEICTBUE, YUUTHIBASI MHEHUE OKPY KAOIIKX.
KOHIly o0OyuyeHus B 8 KJiacce NpeaMETHbIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHSATHS: Macca MW pasMEpbl MOJIEKYJ, TEIIOBOE
JBUKEHHE AaTOMOB M MOJICKYJ, arperaTHble COCTOSHUS BEIIECTBA,
KPUCTAJUIMYECKHE U aMOP(HBIC TeJla, HACHIIIICHHBI W HEHACHIIIICHHBIN
nmap, BIIAXKHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPIHUS,
TEIUIOBOM  JIBUTaTE€lb, JJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsl,
ANEKTPUYECKOE TI0JIe, MPOBOJHUKA W AUIIEKTPUKH, IOCTOSIHHBIN
AIEKTPUYECKUN TOK, MArHUTHOE MOJIE;



pasnuyarh SBJIEHUS (TEIJIOBOE PACIIMPEHUE U CKATUE, TEIUIONepeaaya,
TEIUIOBOE  pPaBHOBECHE, CMAyUMBaHHWE, KaNWUISIPHbIE  SIBJICHUS,
UCIIapeHue, KOHJIEHCals, IIJIaBJICHHE, KpUCTAILTU3aIus
(oTBEpAEBaHKE), KUIEHWE, Temonepenaya (TEIIONPOBOAHOCTb,
KOHBEKLMS, U3IyYEHUE), FJIEKTPU3ALINs TE, B3aUMOJICHCTBUE 3aps/IOB,
NENCTBUS AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBbIKaHHE,
B3aMMOJICHCTBUE MAarHUTOB, JICCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK
C TOKOM, DOJEKTPOMArHUTHAasi MWHAYKUMS) MO ONUCAHUIO HX
XapaKTEPHBIX CBOICTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHX
JTaHHOE (PU3UUYECKOE SBIICHUC;

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UYECKUX SIBIICHUUA B
OKpY’KaloIlleM MHpE, B TOM uucie (U3NYECKUE SIBJICHUS B MPHUPOC:
MOBEPXHOCTHOE HATSHKEHHE U KAaNWUISIPHBIE SIBIECHUS B MPHUPOJE,
KpUCTaIbl B npupone, usinydeHue ConHila, 3aMep3aHHe BOJIOEMOB,
MOpcKkHe Opusbl, o0Opa3oBaHUE pOChHI, TymaHa, UHEs, CHera,
ANIEKTPUYECKUE SIBIEHUS B arMocdepe, DSICKTPUYECTBO IKHUBBIX
OpraHMW3MOB, MAarHUTHOE€ Toye 3eMiM, JApeild MOaCcoB, POJIb
MarHMTHOTO TOJIS JUIsl *KU3HU Ha 3emlie, MOJSPHOE CUSIHUE, MIPU ITOM
NEePEeBOJUTh  MPAKTHUYECKYI0 3aJady B  y4eOHYI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHUN;
OMUCHIBATh HW3YUYCHHbICE CBOWCTBA Tel U (DU3UYECKHUE SIBICHUA,
UCTIONIB3Ysl  (DM3MYECKUE BETUYWHBI (TEMIlepaTypa, BHYTPEHHSS
SHEPIUs, KOJMYECTBO TEIUIOTHI, YJeJIbHas TEIIOEMKOCTh BEIIECTBA,
yJAelbHas TEIUIOTa IUIABJICHHMS, yJEJdbHas TEIUIoTa MmapooOpa3oBaHWUs,
yaenbHas TEeIUIOTa CropaHus TOIUMBA, KOA((UIMEHT MOJIe3HOrOo
JNEUCTBUSl TEIJIOBOM MAIlMHBI, OTHOCUTEIbHASA BJIAXKHOCTH BO3]yXa,
NIEKTPUYECKUI 3apsl, Cuia TOKa, JIJIEKTPUUECKOE HAaNpsKEHUE,
CONPOTHUBJIEHUE TNPOBOJAHUKA, YAEJIbHOE CONPOTUBIEHUE BELIECTBA,
paboTa U MOIIHOCTh 3JEKTPUUYECKOTO TOKA), IPU ONMHUCAHUH NPABUIBHO
TPaKTOBATh (PU3UIECKUN CMBICI HCTIOIb3YEMBIX BEIMUNH, 0003HAYEHUS
Y €IMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE
JTAaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYWHAMHU, CTPOUTH
rpad Ky U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
CTPOEHHUS  BELIECTBA, MPUHLMI  CYNEPIO3MIMM  moned  (Ha
KauYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU
TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalud  NPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBbICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOPOH Ha 1—2 M3yUeHHBIX CBOWCTBA (PM3HUECKHIX
SBJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacdy€THhIE 3aJauu B 2—3 JEWCTBUS, HUCIIOIb3YyS 3aKOHBI U
(dbopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCJIOBUS 33J]Ja4 3allMChIBATh KPATKOE YCJIOBHE, BBIABIISTH HEIOCTATOK
JAHHBIX [JIS PEIICHHs] 3a]adyd, BBIOMpPATh 3aKOHBI W (OPMYJIBI,
HEOOXOJUMBbIE Il €€ pEeUIeHUs, MPOBOJUTH PAaCUEThl U CPAaBHUBATH



NOJyYeHHOE 3HAYeHUE (PU3NYECKOW BEIMYMHBI C HW3BECTHBIMHU
JTAaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
(bu3nYeCKUX METOAOB, UCIOJB3Ysl OMHCAHUE MCCIEIOBAHUS, BBIICIATH
IpOBEpsieMOE TPEANONIOKEHHE, OIEHUBATh MPABHIBHOCTh MOPSAKA
IPOBEJICHUS UCCIIEI0OBAHUS, 1€JaTh BHIBOIbI;

OPOBOAUTH OMBITHl MO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNA WU
¢usznyeckux CBOMCTB Ted (KamWUIApHBIC SBJICHHS, 3aBHCUMOCTb
JIaBJICHUS BO3/yXa OT €ro oobéMa, TeMIepaTypbl, CKOPOCTH IMpoliecca
OCTHIBaHMsSI M HArpeBaHMs MpPU U3TYYEHUH OT IBETa HU3Iydarouiei
(morymoniaromiei) IMOBEPXHOCTH, CKOPOCTh HWCHApPEHUs BOJABI OT
TEMIEPaTypbl KUIKOCTH M IUIOMAAN €€ MOBEPXHOCTHU, AIEKTPU3ALUS
TE1 W B3aUMOJICHCTBUE OHIIEKTPUUYECKUX 3apsAI0B, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJU3allisl MAaTHUTHBIX TOJIEH MOCTOSHHBIX
MarHuToB, JACWCTBUS MArHUTHOTO MO Ha TPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (opMynHpOBaTH MpOBEpPSEMbIE MPEANOJIOKEHUS, COOUpPATh
YCTaHOBKY U3 MPEUIOKEHHOTO 000pYIOBaHUSA, ONMUCHIBATH XOJ OMNbITA
U (GOpMYIUPOBATH BHIBOJIBI,

BBIMOJHATh MPSIMBbIE HM3MEPEHHUs TEeMIIEpaTypbl, OTHOCHUTEIBbHOMN
BJIQXKHOCTH BO31yXa, CHJIBl TOKAa, HAMpPsDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYMKOB (PU3MUECKHUX BEIUYUH, CPABHUBATH
pe3ynbTaThl  HU3MEpPEHUd ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
HOTPEIIHOCTH;

IPOBOJAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT JApPYroil ¢ HUCHOJB30BAaHWEM TMPSAMBIX H3MEPEHHUIl (3aBUCHUMOCTh
COINPOTUBIICHHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOUIAAX TOMEPEUHOTOo
CEUCHHUSI W YJIETbHOTO COMPOTUBJICHHS BEUIECTBA MPOBOIAHHUKA, CHUJIBI
TOKa, MIYIIEro 4epe3 MPOBOJAHHUK, OT HANpSHKEHUS Ha MPOBOJHUKE,
UCCIIEJIOBAHUE TMOCIEAOBATEIBLHOIO0 W TapauIeIbHOTO COEIUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMIOJIHATh U3MEPEHUs, CIEAys MPeaoKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BUIE TaOMUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIIEIOBAHMS;

IPOBOJAUTH KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEIWYHH (yAeTbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHBJICHHE NPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOMPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPEAIoKEHHOW MHCTPYKLHUH,
Y BBIYUCIIATH 3HAYECHUE BETNUNHBI;

coOnoJaTe MpaBWia TEXHUKM Oe€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HW3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHMS (B TOM YHCIE:
CHCTEeMa OTOIUICHUS JJOMOB, THTPOMETD, MapoBasi TypOHHA, aMIIEPMETP,
BOJIBTMETP, CUETUUK DIEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIHHBIC
puOOpHI, HarpeBaTeIbHbIE 3IIEKTPOTIPUOOPHI (mpumepsr),
AIIEKTPUYECKHE MPEeIOXPAaHUTENH, 3JIEKTPOMArHuT, JIEKTPOBUTATETh
MOCTOSTHHOTO TOKa), HMCMOJb3ysl 3HAHUS O CBOWCTBaxX (pU3MUECKHX
SIBJICHU W HEOOXOMMBbIC (PU3NUYECKHIE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEPUTEIHHBIC
npuOoOpbl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (3KUIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JEKTPUUECKUX
Hened ¢ NOCJIENOBATENbHBIM W MApaUIEIbHBIM  COEIUHEHUEM
3JIEMEHTOB,  pa3nuyas  YCJIOBHbIe  OOO3HA4YeHHs]  3JIEMEHTOB
ANEKTPUYECKUX LETIEH;

NPUBOJUTH TpUMEPHl  (HaXoAuTh WH(OOpPMAIIMIO O MpUMepax)
IPAKTHYECKOTO MCIIOIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH IS 00ecTieueHnst 0€30IacCHOCTH TIPU 0OpaIlleHnH ¢ MpUOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAOILIEH Cpeae;
OCYIIECTBIATh MOUCK HH(OpManUU (PUINYECKOTO COJEpKaHUs B
WHTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUUM M IYTEM CpaBHEHUS
JOTIOJIHUTENbHBIX HMCTOYHUKOB BBIJCTSATh HH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBOM MU MOYKET OBITh HEJOCTOBEPHOM;
UCIIOIB30BaTh TMPU  BBINOJHEHUM YYEOHBIX 3aJaHU  HAy4YHO--
HOMYJISIPHYIO JTUTEpaTypy (U3HUECKOTO COACpkKaHMs, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMU
KOHCIIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHusl WHGOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHbIE MMCBMEHHBIE U KPaTKHWE YCTHBIE COOOLIEHUS,
0000mas wHpOpMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
COJIEpKaHMS, B TOM 4YHCIE NyOIMYHO MPEICTABIATh pPE3YJIbTATHI
IPOEKTHOW WM UCCIIENOBATEIbCKOM JESATENbHOCTH, MpPU 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYCHHBIM MOHSITUWHBIN anmapar Kypca
($u3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3ECHTAINEH;

IPY BBIOTHEHUN YYEOHBIX TPOEKTOB M HUCCICIOBAHMNA (PU3NUECKUX
IPOIECCOB paclpeAessiTh OOS3aHHOCTH B TPyNIE B COOTBETCTBUU C
NOCTABJIICHHBIMHU 33J]a4aMH, CJIIEIUTh 3a BBIIIOJIHEHHEM IUIAHA JAEUCTBUI
U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B
JEATEeIIbHOCTD TPYIIIbI, BBICTpanBaTh KOMMYHHUKATUBHOE
B3aMMOJEICTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

KOHIly o0yueHus B 9 KJacce NpeAMETHBIE Pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaThb c(POPMHUPOBAHHOCT Yy 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IOHATHSA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa,
TpPaeKToOpHsl, OTHOCUTEIBHOCTb MEXaHUYECKOTr0 JBUKEHUS,
nepopmarus (yrnpyras, IiiacTU4eckasi), TpeHHe, HEHTPOCTPEMUTENBHOE
YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO
TBEPAOE TENO, LEHTP TKECTH TBEPAOIO TeEJa, pPAaBHOBECHUE,
MEXaHUYECKUEe KOJIeOaHHsI U BOJIHBI, 3BYK, MH(Pa3BYK U yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh M JAIbHO30PKOCTh,  CIIEKTPbl  HCIYCKAaHHS U
norjionieHus, anbpa, 0era- W ramma-u3JIydeHus, WU30TOIbI, sAepHas
DHEPreTUKa;

pa3nuyarh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  TeJd, PABHOMEPHOE  JABWKEHHUE 10  OKPYXXHOCTH,
B3aUMOJICHCTBUE  TEJ, PEAKTUBHOE JBWKEHHE, KOJeOaTeIbHOE
JBIKEHUE (3aTyXaroUMe W BbIHY)KJICHHbIE KOJeOaHMs), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXEHUE  3ByKa,  MPSAMOJIMHENHOE
pacnpocTpaHeHHe, OTpPaKCHHE U IPEIOMJICHHE CBETa, IOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEIoro CBeTa B CIEKTP U



CIIOKEHHUE CIEKTPAJIbHBIX IBETOB, JHCIEPCUS CBETa, €CTECTBEHHAs
PaOaKTUBHOCTb, BO3SHUKHOBEHHE JIMHEHYATOrO CIEKTPa W3IIy4YECHMS)
[0 ONHMCAHUIO HUX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpy’KaromeM Mupe (B TOM 4Hcie (U3HUECKHUe SBICHUS B MPHUPOE:
OPWINBBL W OTJIMBBL, JBWXKEHUE TIUIaHeT COJMHEYHOHM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, LYHAMH, 3XO,
LBETA TEJ, ONTUYECKHUE SIBJICHUS B IPHUPOJAE, OMOIIOTHUECKOE AEHCTBUE
BUJUMOTO, yJIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO  H3JIy4YCHHIA,
€CTECTBEHHBIM  paJHOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyuH,
pPaAMOAaKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
pPaMOAaKTUBHBIX M3JIYyYEHUH HAa OpraHU3M YeJIOBEKa), MpU 3TOM
NEPEBOJUTh  NPAKTUYECKYID  3a7adyy B  y4eOHYyIO,  BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHU;
ONMCHIBATh W3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKUE SBICHUS,
UCTIONBb3Ysl (PU3NUYECKHE BETUYMHBI (CPEIHSsSE M MTHOBEHHAs CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBHJKEHHUH, YCKOPEHHE, IEpEMENIEHUE, TYTh,
yIJ0Basi CKOpPOCTb, CHJIa TPEHUS, CWIa YNPYTOCTH, CHIA TSKECTH,
YCKOpPEHHE CBOOOJHOrO MAaJEHUs, BEC TeJla, UMITYJbC Tela, UMITYJIbC
CHJIbI, MEXaHW4YecKas padoTa W MOIIHOCTb, MOTEHIHAIbHAsA SHEPrHs
Tena, MOAHITOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS YHEPTUs
C)KaTOM NPY>KWUHBI, KUHETUYECKas SHEPrus, IOJHAas MEXaHH4YecKas
JHEpPrus, MEPUOJ U YacToTa KoJIeOAaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTeiab MPEIOMIICHUS
Cpelbl), IpU ONMUCAHHM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTIONb3YEMBIX BEIWYHH, OOO3HAUCHHUS U EIUHUIBI (HU3HMUECKUX
BEJMYMH, HaXOAUThb (HOPMYIbI, CBSI3BIBAIOLINE NAaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTHh TpaduKH H3yUYEHHBIX
3aBHUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIECHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHHUS,
OPUHIUI CYNEPHO3UIUU CUJI, MPUHLUMUI OTHOCHUTENIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUsI UMITYJIbCA, 3AaKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUs 3aps0BOIO M MacCOBOTO
yuceNl MpU SANEpPHBIX peakUuusAx, OpH 3TOM JaBaTh CIOBECHYIO
GopMyIUpPOBKY 3aKOHa M  3alHCHIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHTyaUud  NPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHUE U3 2—
3 JIOrMYECKMX IIaroB € OHNOpod Ha 2-3 W3Y4YEHHBIX CBOMCTBA
busnyecKkux ABIEHUHN, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;
pemarb pacy€THble 3a7add  (ONMparolludecs Ha CHCTeMy U3 23
YpaBHEHUH), HCHONb3ysl 3aKOHBI M  (OPMYJBL, CBS3BIBAIOIINE
¢usznyeckue BETUMYMHBI: HA OCHOBE aHajdu3a YCIOBUS 3a/Jayd
3alCBIBATh  KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIIAE WU
30BITOYHBIC JaHHBIC, BHIOMPATHh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE
JUISL pELIeHMs, MPOBOJAUTH PACUYETHI U OLICHUBATh PEAJTUCTUYHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3NUYECKOM BETUUHHBI;



pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
($u3nYeCKUX METOAOB, UCIOJIB3Ysl OMHCAHUE MCCIEIO0BAHUS, BBIICIATH
IpOBEpsieMOE TPEANONIOKEHHE, OIEHUBATh MPABHIBHOCTh MOPSAKA
NPOBEJCHUS MCCICNOBAaHUS, JieJaThb BBIBOJABI, WHTEPIPETUPOBATH
pe3ybTaThl HAOIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNW WU
bu3HYeCKX CBOWCTB TN (M3y4eHHE BTOPOTO 3aKkoHa HbroTOHA, 3aKk0HA
COXpaHEHUsl SHEPTUH, 3aBUCUMOCTh MEepUoaa KoJeOaHUN MPY>KUHHOTO
MasiTHUKa OT MAcChl TPpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MNPSMOJIUHEUHOE PaclpOCTpaHEHUE
CBETa, pa3joXeHHe OelIoro cBeTa B CIHEKTP, H3YYCHHE CBOICTB
MU300pakeHHsI B TJIIOCKOM 3€pKajie U CBOMCTB M300paKeHHsI peMeTa B
coOuparomeit TuH3e, HaOII0IeHNE CIUIONIHBIX U JTMHEHYaThIX CIIEKTPOB
U3TYUYEHHs): CaMOCTOATEIbHO COOMpAaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000pyJOBaHUSA, OMHUCHIBATH XOJ OMbITA M €ro pPe3yJbTaThl,
(dbopMyIUpOBaTh BHIBOJIBI,

OPOBOAUTH TMPU HEOOXOAWMOCTH CEpUI0 TPAMBIX H3MEPEHHIA,
ONpenensisi CpelHee 3HAueHHE H3MepsAeMOoil BeauduHbl ((POKyCHOE
paccTosiHEEe CcOOuparomieil JHH3bI), OOOCHOBBIBATH BBIOOp crocoba
U3MepeHus (U3MEPUTEIBLHOTO Iprlopa);

IPOBOAUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHM (3aBUCHMOCTH IMyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HayaJbHON CKOPOCTH, MEpPUOJIa
KoJIeOaHUI MaTEMaTHYECKOTO MasgTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTHU
yria OTpaXeHHs CBETa OT YyIJia MaJCHUS U YIJia IPeJOMJICHHUS OT yria
NaJeHus): IUIAaHUPOBATH MCCIIEJOBAHUE, CAMOCTOSTEIBHO COOMpAaTh
YCTaHOBKY, (UKCUpPOBAaTh pe3yJbTaThl IMOJYyUYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BETWYHMH B BHUJE TaOIHUI] U rpapuKOB, J€aTh BHIBOJBI 110
pe3yJpTaTaM HCCIeI0BaHus;

IPOBOJUTHh KOCBEHHbIE HU3MEpEeHHsI (U3NYECKUX BEIUYUH (CpemHss
CKOPOCTb M YCKODEHHE Telld IIPH PaBHOYCKOPECHHOM JIBUXKCHHH,
YCKOpEHHUE CBOOOHOTO MaJeHHs, KECTKOCTh MPYKHUHBI, KO3 PUireHt
TPEHUS CKOJBKEHMsI, MEXaHH4ecKas paboTa W MOIIHOCTb, YacTOTa U
nepuoa KojJebaHuid MaTeMaTHYeCKOro W MPYKHUHHOTO MAasTHUKOB,
ONTUYECKass CWiIa coOMparoulel JWH3bI, pPaguOAKTHBHBIA (DOH):
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIMIOJHATh  W3MEPEHUs, Cieays MPEeAIOKEHHOM  MHCTPYKIHUH,
BBIUMCIISTh 3HAUEHHWE BEIUYMHBI M aHAJIW3UPOBATh IOJIYYCHHbBIE
pEe3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

coOnM0gaTe IpaBWia TEXHUKM Oe€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE TNPU3HAKH HM3YYEHHBIX (U3UYECKUX MOJENIECH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYCUHBIM MCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJENIb aToMa, HYKJIOHHAsS
MOJIE€JIb AaTOMHOTIO SI/1pa;

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HW3YUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHHS (B TOM YHCIIE:
CIHUJIOMETP, JATYUKU TOJOKEHHS, PACCTOSHUA M YCKOPEHHMsI, pakKera,
9XOJIOT, OYKH, NEepUCKOm, ¢oToanmapar, ONTUYECKHUE CBETOBOJIHI,
CTHEKTPOCKOM, 03UMETp, Kamepa BuiabcoHa), MCHOIB3ys 3HAHUSA O



CBOMCTBAaX (PUWYECKUX SABICHUH M HEOOXOAUMBbIE (QHU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh  CXEMbl M  CXEMAaTHYHbIE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTETBHBIX npuOopoB U
TEXHOJIOTHYECKHX IPOLIECCOB MPHU PELIEHUN Y4EeOHO-IPAKTUYECKUX
3a7a4, ONTUYECKHE CXEMBbI U TOCTPOEHUSI M300paKEHUH B IUIOCKOM
3epKajiec ¥ COOMparoIIeH TMH3E,

OPUBOJUTH MpUMEpHl  (HaXoAWTh HWHMOPMALMIO O MpHUMEpax)
NPAKTHYECKOTO MCIIOIb30BaHUS (PU3MYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU JUIs1 oOecriedeHnsi 6€30MacHOCTH Mpu oOpalleHuu ¢ npubopamu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEAEHUS B OKPYIKAIOILEH Cpeae;
OCYHIECTBIISATh MOUCK HH(pOpManMu (U3NYECKOTO COJEpKaHUS B
WNuTepuere, camocTosTenbHO (OPMYyNUpYys TOMCKOBBIM  3ampoc,
HaXOOUTh  NYTH  ONPEIEICHUS  JIOCTOBEPHOCTU  IOJYyYEHHOMU
uHbOpMAIlMd HAa OCHOBE MMEIOIIMXCS 3HAHUW U JOMOJTHHUTEIbHBIX
MCTOYHUKOB;

UCIIOJI30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUl  Hay4HO-
HOMYJISIPHYIO JIUTEpaTypy (DU3HUECKOTO COACpKAaHMs, CHPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMuU
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHusi WH(GOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMAIIUU U3 HECKOJIBKUX MCTOYHUKOB (PHU3UUYECKOTO COJEp:KaHus,
myOJIMYHO MIPEACTABIIATD pe3ynbTaThl IIPOEKTHOU WIH
UCCJIEI0BATENbCKON AESATENBHOCTH, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBI TOHATUWHBIA ammapar H3ydyaeMoro paszjaena (U3NKH U
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIUCH C y4E€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosmuecTBo yacos
Ne HaunmenoBanue pasaenoB DJIeKTpOHHBIE (LM (pPOBbIE)
KoHTpoibHbIe IIpakTHyeckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI

Pa3nea 1. @usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro0 MUPA

1.1 ®usnka - HayKa 0 IpUpoae 2 Bubmmorexa [IOK
’ y PHpOA https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.2 o
VIBHACCKHE BEIAMHbL 2 I https://m.edsoo.ru/7f416194
13 EcrecTtBeHHOHAaYUYHBIN ) 1 bu6muoreka [JOK
’ METO/1 I03HAHUS https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nen 2. IlepBoHayaibHbIe CBeIeHNS 0 CTPOCHHH BelleCTBA
bubnuorexa [JOK
2.1 C
Tpoere peliectra ! https://m.edsoo.ru/7f416194
JBuxenue u
2.2 B3aUMO/ICUCTBUE YACTHU 2 1 Bubmmorexa I[IOK
' g H https://m.edsoo.ru/7f416194
BeIlleCTBa
)3 ArperatHble COCTOSIHUS ) bu6muoreka IIOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Pa3nen 3. /IBu:xeHne u B3auMojieiicTBHE TeJl




bubmuoreka [JOK

1 M
3 CXAHMACCKOC JIBIDKCHHC 3 https://m.edsoo.ru/7f416194
10 Wuepmusi, macca, 4 Bbub6mmnoreka [JOK
’ IUIOTHOCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. B
HIa. BHIBL CHL 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pa3znen 4. /laByienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

[asnenue. [lepenaua

41 JABIICHUS TBEPIBIMHU 3 bub6moreka [JOK
’ TeJIaMH, )KUJIKOCTIMHU U https://m.edsoo.ru/7f416194
razaMu
bubmuoreka [JOK
4.2
Jlanenne KuKocTH 5 https://m.edsoo.ru/7f416194
but6mmoreka [{JOK
4.3 A
TMOC(hEpHOS aBIIcHHe 6 https://m.edsoo.ru/7f416194
JleicTBHE KHAKOCTH U raza
4.4 Ha OTPYXEHHOE B HUX 7 Bubnmorexa LIOK
) py https:/m.edsoo.ru/7f416194
TEJI0
Uroro no pazgeny 21

Paznen 5. Pabora u MOIIHOCTB. JHEpPIUs

but6mmoreka [IOK
31 Pa6ora u momtsocTs 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBbI 5 bubnuoreka [JOK




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

bubmuoreka [JOK

53 Mexannueckas SHEpTUst 4 1
https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME




8 KVIACC

HauMeHoBaHMe KoJsun4yecTBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ieioB U TeEM KonrpoJbubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMMmslI padoThI padoTbI
Pa3zgen 1. TermioBblie IBJICHUSA
11 CtpoeHue 1 CBOMCTBA . bubmuoreka [JOK
) BEIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 TennoBkie poriecc
TIIOBIE HPOTECChl 21 I > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3pnen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
OIEeKTpUYECKUE 3apsabl.
2.1 3a H)I(iHHBIG Tenai 150.¢ 7 | Bubmiorexa LIOK
’ P . https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 [TocTostHABIHM 20 i 7 bu6mmoreka [{OK
’ BJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
2.3 M
ATHHTHBIC ABJCHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DneKkTpoMarHuTHas 4 bubmmoreka [JOK
’ WHIYKIUS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
Pe3epBHOE Bpems 3




OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

HauMeHoBaHMe KoJsun4yecTBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ieioB U TeEM KonrpoJbubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMMmslI padoThI padoTbI
Pa3zgen 1. Mexannyeckue siBJICHUSA
Mexanundeckoe Bu6 1OK
noImoTeKa
1.1 €HHUE U CII0Cco0
FIBHACHIC 1 CHIOCODRT 10 ! https://m.edsoo.ru/7f41a4a6
€ro ONMCaHus
bu6mmorexa [IOK
1.2 B3aumopeiictBue Te
SAMMOAICHCTRHE T 20 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3
3aKOHbI COXpaHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexannyeckue Koje0aHusi M BOJTHbI
)1 MexaHu4deckue 7 3 but6mmoreka [{JOK
’ KoJieOaHHs https://m.edsoo.ru/7f41a4a6
29 MexaHn4ecKue BOJIHBI. g 3 bubmmorexa [IOK
) 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 3. DileKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DNEeKTPOMArHuTHOE 6 2 bubmuoreka [JOK
noJie u https://m.edsoo.ru/7f41a4a6

OJICKTPOMArdHMTHBIC




BOJIHBI

Hroro no pazgeny 6
Paznen 4. CBeToBbI€ sIBJICHHSI
41 3aKOHBI 6 bubmuoreka [JOK
' PacIpoCTpaHEHUS CBETA https://m.edsoo.ru/7f41a4a6
47 JIMH3BI U ONITUYECKHE 6 bubnuorexa [JOK
' 11002 (0} A https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emnoro 3 bu6mmoreka [IOK
’ CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
Hcnyckanue un
5.1 MOIJIOIIEHUE CBETA 4 bubnrorexa LIOK
’ B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHue aTOMHOTO 6 bubnmnoreka [JOK
’ sapa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
53 Anepurie pea
/ICPHBIC PEaKIiH 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Pa3znen 6. IloBTOpuTE 1bH0-00001IAKO NI MOYJIb

6.1

[ToBTOpEeHUE 1
000011eHne

coJiep’KaHus Kypca

9

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6




¢u3uku 3a 7-9 xnace

Utoro no paznemny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







ITOYPOYHOE INTAHUPOBAHMUE

7 KUIIACC

Ne

~

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHble
padoThbI

IIpakTnyeckue
padoThI

Jlara
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

du3nka — HaykKa o
npupoje. SBieHus
MIPUPOJBI

dusnueckue SIBICHUI

®du3nyecKkue BEIUYUHBI U
HUX U3MCPCHHUC

VYpok-uccrienoBaHue
"U3mepeHue Temneparypsl
MIPU TTOMOIIH SKUIKOCTHOTO
TEPMOMETpPA U JaTUUKa
TeMIeparypbl”

MeTo/ 161 HayYHOTO
no3HaHus. Onucanue
buznYecKuX SIBICHUH C
MOMOIIBIO MOJIENeH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienopanue
"IIpoBepka runoTe3bl:
JAJIBHOCTH MOJIETA NIapUKa,




MyIIEHHOTO
TOPU30HTAILHO, TEM
0onble, yeM OOnbIIe
BBICOTA ITycKa"

CrpoeHue BeniecTna.
OnbBITEI, JOKA3EIBAIOIINE
JIMCKPETHOE CTPOEHHUE
BEIIlECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBMKEHUE YacTHIl
BEIIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

YPOK—I/ICCHCI[OBaHI/Ie
«OMnbITEI IO Ha6J'II-OI[eHI/IIO
TCILJIOBOI'O paCllupCHUsA
ra3oB»

10

AFpel"aTHbIe COCTOsSAHUA
BCIICCTBA

11

Oco0OeHHOCTH arperaTHbIX
COCTOSIHUI BOJBI.
O06o0meHue 1o pazaeny
«ITepBoHavasibHBIC
CBEJICHHSI O CTPOCHHUHU
BEIIECTBA»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

Mexannueckoe IBIKECHHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE JABUKECHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Enunauiist
CKOpPOCTH




https://m.edsoo.ru/ff0a079c¢

14

Pacuer nytu 1 BpeMeHH
JIBUKEHHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. Macca — Mepa
MHEPTHOCTH TEll

but6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IInoTHOCTH BellecTRBa.
Pacuet macchl n 00beMa
TCJa 110 €10 IINIOTHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHnas pabota
«OrmpenenieHue mIOTHOCTH
TBEPIOTO TEIa

18

Penrenue 3amad mo teme
"ITnoTHOCTE BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23c¢

19

Cuna xak xapakTepuCTHKa
B3auMmoieiicTBus Ten. Cua
ympyroctd. 3akoH ['yka

20

JlaGopaTtopHnast pabota
«3y4yeHue 3aBUCUMOCTH
pacTsKEeHus
(mehopmanum) mpyKUHBI
OT IPWJIOKEHHOUN CUIIBDY

21

[[“IBneHME TATOTEHUSI.
Cuiia TsKecTu

22

CBsi3b MEXly CHIION
TSOKECTU M MacCOM Teja.
Bec Tena. Pemenune 3agau

but6mmoreka [JOK
https://m.edsoo.ru/ff0al778




o teme "Cuna Tsokecta"

Cuna TspKecTH Ha Jpyrux

bubnuoreka [JOK

23 iaHeTax. u3nyeckue
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKU TIIAHET

24 W3mepenue cui. bu6muoreka IIOK
Junamomerp https://m.edsoo.ru/ff0al8cc

but6mmoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CnoxeHue AByX Cul,

26 HaIIPaBJICHHBIX 10 OJJHOMI bu6muoreka IIOK
MIPSIMOU. https://m.edsoo.ru/ff0ala70
PaBHOzelcTBYIOIIAsA CHUIT

7 Pemenue 3amad no reme
"PaBHoelicTBYIOIIAS CHIT"

Cwita TpeHus U €€ BUIBL. BuG OK
HOIMOTEKA

28 Tpenue B mpupojie u 1
https://m.edsoo.ru/ff0alb9c

TEXHHKE

JlaGopaTtopHnast pabota

«M3yueHne 3aBUCUMOCTH

CHJIBI TPEHUS CKOJIBKCHUS BuG OK
nOIMOTEKA

29 OT CHJIBI JIABJICHHS U a

https://m.edsoo.ru/ff0alcc8
XapaxkTepa
COIPUKACAIOIINXCS
MMOBEPXHOCTEI
30 Pemenue 3anay Ha

OIIPEJICTICHUE




PaBHOJICMCTBYIOIIEH CUIIBI

31

Pemrenue 3anau 1o Temam:
«Bec Temay,
«I'papuueckoe
MU300paKCHHUE CHITY,
«CubDy,
«PaBHOENCTBYIOIIAS CHUII»

bubmmorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota no
TeMaM: «MeXaHH4IeCKOe
IBIKEHHE), «Macca,
IIIOTHOCThY, «Bec Temay,
«I'padpuueckoe
U300paKeHHUE CHITY,
«Cuibe»

33

Hasnenne. CriocoObl
YMCHBIICHUA U
YBCIIMUCHUA NABJICHUA

bubmmorexa [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBreHue rasa.
3aBHUCUMOCTD JIaBJICHUS
rasza ot oobnéma,
TEeMIIepaTypbl

but6mmoreka [{OK
https://m.edsoo.ru/ff0a2376

35

ITepenava naBneHus
TBEPIBIMH TEIIAMH,
JKMIKOCTSIMM U Ta3aMH.
3akoH ITackais

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

JlaBneHue B )KUIKOCTH U
rase, BbI3BaHHOE

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a2718




HCﬁCTBHCM CHJIBI TAXCCTH

Pemenue 3axay o reme

bubnuoreka [JOK

37 «JlaBneHue B KHIKOCTH 1 https://m.edsoo.ru/ff0a2826
raze. 3axon [Tackams
bubnuoreka [JOK
38 Coobmarommecs cocy bt https://m.edsoo.ru/ff0a2970
39 r . bubmuorexa [JOK
WAPABIMACCKIH TIpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopimneBoi
JKUJIKOCTHBIN HAacOC
AtMmocdepa 3emn u
41 dep N bubmmorexa [JOK
TPHAHHBL €€ https://m.edsoo.ru/ff0a2b5a
CyIlIECTBOBaHUS
4 Bec Bo3gyxa. bubmunoreka IIOK
ATMoc(epHoe TaBiieHue https://m.edsoo.ru/ff0a2bSa
HN3mepenne atmocdepHOro
43 P 0 Gep but6mmoreka [{OK
JIABJICHIA. LIBIT https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTH
aTMoc(epHOro JaBiIeHUS bu6mmoreka [IOK
44
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
Bapomerp-anepous.
45 A P P poua bubmuorexa [JOK
TMOC(EpHOE 1aBJICHHE https://m.edsoo.ru/ff0a2fc4
Ha Pa3JIMYHBIX BBICOTAX
46 Pemenue 3amay mo teme "




ATtmochepHoe naBieHue”

47

JlelicTBHE XXKMIKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
Teno. Apxumenosa cuiia

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3276

48

JlaGopatopHas paboTa
«Onpenenenue
BBITAJIKMBAIOIIEH CUIIBI,
JIEUCTBYIOLLEH HA TEIIO,
IOTPYKEHHOE B
HKUAKOCTH)»

but6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa o
teme «MccnenoBanue
3aBHCUMOCTH Beca Tejia B
BOJIE OT 00BbEMaA
HOTPY>KEHHOH B JKUAKOCTh
YacTH Tea»

but6mmoreka [{OK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Texa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopatopHas paboTa
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYUPOBAHHE JIOAKH U
omnpeaeneHue eé
rpy30M0abEMHOCTH"

52

Pewenue 3amau no remam:
«I1naBanue cynos.
BosznyxoruiaBanuey,

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3654




«/JlaBneHue TBEpABIX TEN,
JKUJIKOCTEN U Ta30B»

53

KonrponbHas pabora no
TeMme «/laBieHue TBEpAbIX
TeJ, JKUJIKOCTEH U Ta30B)

54

Mexanudeckasi pabora

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MoriuHocTh. EnuHunel
MOIITHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccieroBaHue
"PacyéTt MOIIIHOCTH,
pa3BUBAaEMOM IIPU NOABEME
1o JiecTHU1e"

57

[IpocThie MeXaHU3MBI.
Prruar. PaBHOBecue cri Ha
ppluare

58

Prruaru B TexHHKE, OBITY H
npupoe. Jlaboparopras
pabora «MccrnenoBanue
YCIIOBHI PaBHOBECHS
pbIyara»

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

59

Penrenue 3amad mo teme
«YCoBUs paBHOBECHS
ppIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

60

Koad¢unuent nonesnoro
JNEUCTBUS MEXaHU3Ma.

0.5




JlaGopaTtopnast pabota
«HM3mepenne KIIJI
HaKJIOHHOM TIIOCKOCTH

61

Pentenue 3amad mo teme
"Pabora, momrHOCTH, KIT/"

bubmmorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuueckas 3HEprusl.
Kunernueckas u
MOTEHI[MAIbHAs YHEPTUs

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKkoH COXpaHCHUA
MEXaHHYECKOU OHCPI'un

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 110
TeEME
"DKCepuMEHTAIbHOE
ompeieJICHUE N3MCHECHHS
KUHETHYSCKOU U
MOTCHITUATBHOM SHEPT U
MIPU CKaThIBAaHUH TeJa 1O
HaKJIOHHOM TNIOCKOCTH"

65

KoHnTtponbnas padoTa mo
teme «PaboTa u
MOIITHOCTh. DHEPTHUS»

66

Pe3epBHblii ypok. Pabora c
TEKCTAMH 110 TEME
"MexaHn4ecKoe
nemxenue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

67

Pe3epBHblii ypok. Pabora ¢
TEKCTaMU I10 TEME

bubmuorexa [JOK




"JlaBieHue TBEPABIX Tell,
KUAKOCTE! U razoB"

https://m.edsoo.ru/ff0adffe

PesepBHbIii ypok. Pabora ¢
TEKCTaMU TI0 TEME

68 "Paborta. MOIIIHOCTE. 1
Ouneprus"”
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME




8 KVIACC

Ne KosnuyecTBo yacos
DJIEeKTPOHHbBIE
Jara uudposbie
n | Tema ypoka KoHTpoJbHbIe IIpakTHyeckue
Bcero HU3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO- i bubmmoreka [IOK
KMHETUYECKOW TEOPUH U UX https://m.edsoo.ru/ff0a5256
OIIBITHBIE TIOJTBEPKICHHSI
Macca u pazmep aTOMOB H !
MOJIEKY T
Mopenu TBEpIOTO,
KHJKOTO ¥ ra3000pa3HOro 1 Bubnnorexa OK
UIKOTO U T HOT
. P https://m.edsoo.ru/ff0a540e
COCTOSIHU BEILIECTBA
OObsicHeHUE CBOMCTB
TBEPAOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSTHUM {
BELIECTBA HA OCHOBE
IIOJIOXKEHUN MOJIEKYJIPHO-
KMHETUYECKOU TEOPUU
Kpucrannnueckue n I bubnuorexa [IOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHHC U 1 bu6mmoreka [IOK
KallWLISPHOCTb. https://m.edsoo.ru/ff0a5530




IToBepxHOCTHOE
HaTAXCHUEC

TennoBoe pacupeHue u

bubmuoreka [{OK

7
C)KaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
g TEMIIEpaTypbl CO
CKOPOCTBIO TETJIOBOTO
JIBIDKCHUS YaCTUII
BuyTpennsis sHeprus.
9 Crioco0bl U3MEHEHUS bubmmorexa TIOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN 3HEpruu
10 Bunawr Temnonepenaun bubmmorexa TIOK
a pedl https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHus
"IIpakTHueckoe
1 HCII0JIb30BaHUE TEILIOBBIX bubmuorexa [JOK
CBOIICTB BEIIIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepuaioB B IEJSIX
sHeprocoepexeHus"
12 KomngecTBO TEIIIOTHI. bubmnoreka LJOK
VY nenpHasg TEMIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 Oananca. TermmooOMeH u bubmmorera [TOK
) https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
14 JlaGopartopHnast pabota bu6mmoreka [{OK

"UccienoBanue ABICHAS

https://m.edsoo.ru/ff0a6a98




Ter1000MeHa pu
CMELIMBAaHNUU XOJIOAHOU U
ropsiaei BojbI"

Pacuer koau4decTBa
TEILIOTHI, HEOOXOUMOTrO

15 JUIS. HATPEBAHUS TEJa U
BBIJICJISIEMOTO UM TIPU
OXJaXKIEHUHN
JlaGopatopHas pabota
b K
16 "Onpenenenue yaenbHOU nommorexa 110
OILIOEMKOCTH BemeCTEa" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIUIMBA. Eu OK
17 VnenpHas TermioTa nomorexa [
https://m.edsoo.ru/ff0a7b5a
cropaHus
IInaBienne n
OTBEpCBAHUE BuG OK
oTeKa
18 KPUCTAJUIMYECKUX TEJI. nomoreka [
y https://m.edsoo.ru/ff0a71d2
JeabHas TEIUIOTa
IUIaBJICHUS
JlaGopartopHnast pabota Eub 10K
o oTeKa
19 "OnpenaeseHue yaeiabHOU HOTHOTEK
TCILIOTEI TL1ABICHHS! b 1a" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u bubmmorexa [IOK
KoHaeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aennHas bubmnoreka [IOK

TEIUIOTa NapooOpa3oBaHUs
Y KOHJICHCAITHH.

https://m.edsoo.ru/ff0a786¢




3aBUCUMOCTb TEMIIEPATYPBI
KHUIEHUS OT aTMOC(hepHOTO
JTABJICHUS

22

Brnaxxnocts Bo3myxa.
Jlaboparopnas pabota
"Onpenenenue
OTHOCUTEIBHOMN BIIAJKHOCTH
BO3IyXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agay Ha
oTpeeleHUe BIaXKHOCTU
BO3/lyXa

24

[TpuHIMIB pabOTHI
TEIUIOBBIX JIBUTATEICH.
[TapoBast TypOuHa.
JlBuratens BHYTPEHHETO
CrOpaHHs

25

KIIJI renmoBoro
nBuratens. TermmoBbie
JIBUTATEJIM U 3allUTa
OKpY>Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKkoH COXpaHCHUA U
MMpEBPaAlICHUA O HCPIUuU B
TCIUIOBBIX IIpoHeccax

27

[ToaroroBka x
KOHTPOJIBHOU paboTe 1o
teme "TemnoBsie sIBIEHUS.
M3MeHeHue arperaTHbIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2




COCTOAHUH BemecTsa"

28

Konrponbnas padora no
teme "TemnoBkie SIBICHHS.
W3menenue arperaTHeIxX
COCTOSHUH BelecTBa"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Onexrpusauus tein. [sa
poOJia BIEKTPUUECKUX
3aps70B

30

Ypoxk-uccienopanue
"DnexTpusanus Tel
WHIYKIUEN U IIpU
CONPUKOCHOBEHHUH"

31

BsaumopeiictBue
3apsUKCHHBIX TeJl. 3aKOH
Kynona

bubmnoreka LJOK
https://m.edsoo.ru/ff0a87¢e4

32

DIIeKTPUUIECKOE TIOJIE.
HamnpsixenHoCTh
AIEKTPUYECKOTO TOJIS.
[IpuHIIMT Cynepno3uiuu
AJIEKTPUYECKUX TTOJIEH

bubmanoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexrpuyecknx
3apsAA0B. DJIeMEHTapHBIH
3apsan. CTpoeHue atoma

34

[IpoBogHUKYN 1
JUAJICKTPUKU. 3aKOH
COXpaHEHUs
AIIEKTPUYECKOTO 3apsa

bub6morexa [JOK
https://m.edsoo.ru/ff0a8ef6




Permenue 3agay Ha

35 MPUMEHEHHE CBOMCTB bubmotera [JOK
P https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPsI0B
DNEKTPUUECKUH TOK,
YCJIOBHS €T0
36 CYIIECTBOBAHHUS bubmotera [JOK
Yt ' https://m.edsoo.ru/ff0a95a4
Hcrounuku
AIEKTPUYECKOTO TOKA
37 JlelicTBUA 3IIEKTPUYECKOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue
"JlelicTBue
38 JJIIEKTPUYECKOTO I0JIs Ha 1
MPOBOJIHUKYU U
JIUDIIEKTpUKN"
DJIEKTPUYECKUI TOK B
39 MeTajlax, KUJIKOCTIX U bubmorexa TIOK
KA https://m.edsoo.ru/ff0a9838
razax
40 DJIeKTpUYecKas 1emnb U €€
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas
pabota "M3mepenue u bubnmorexa [JOK
41 0.5
pETYJIMPOBAHUE CUITBI https://m.edsoo.ru/ff0a8bd6
ToKa"
42 DIIeKTpUYECKOe 0.5 bubmnoreka [IOK

HarpsbkeHue. BonsTmerp.
JlaGopaTtopHnasi pabota

https://m.edsoo.ru/ff0a9¢14




"Usmepenue u
peryiupoBaHue
HanpspkeHus"

43

ConpoTuBienue
IIPOBOJIHUKA. Y I€JILHOE
COIIPOTHBIICHHE BELIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas pabota
"3aBUCUMOCTB
AIIEKTPUYECKOTO
COIIPOTHBIICHHS
MIPOBOJIHUKA OT €T0 JJTUHBI,
TUIOINAAH TTOTIEPEYHOTO
cedeHus u marepuaia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUISl ydacTKa Lienu

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

46

JlaGopaTtopnas pabota
"UccaeqoBanue
3aBHCHMOCTH CHJIBI TOKQ,
UYIIET0 Yepe3 Pe3nucTop,
OT COTPOTHUBIICHUS
pe3UCTOpa M HANIPSHKCHUS
Ha pe3ucrope”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnepoBaTenbHOE U
napajijieJIbHOC COCANHCHUS
IMPOBOAHUKOB




JlaGoparopnast pabota
"[IpoBepka mpasuiia

43 CJIOXKEHUS HaIIPSKEHUN bubnmorexa [JOK
MPH TOCHEAOBATETBHOM https://m.edsoo.ru/ff0aaa58
COCIMHEHHUH JIBYX
pe3uctopon"
JlaGopartopnast pabota
"[IpoBepka mpaBuia s
49 CI/IJII)I)I T(?Ka 1| pH bubmotera [JOK
p https://m.edsoo.ru/ff0aadle
napauieIbHOM
COETUHEHUH PE3UCTOPOB"
Pewenue 3anau Ha
IpuMeHeHue 3akoHa Oma bubnuoreka [IOK
50
JUJT pa3JIA4HOT O https://m.edsoo.ru/ff0aaf8a
COCJIMHEHUSI IPOBOTHUKOB
Pabota u mourHOCTH
51 AIEKTPUUECKOTO TOKA bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
3akon J[xoynsa-Jlenna
JlaGopatopHas pabota
5 "OnpezneneHue paboThl U bubmuorexa [IOK
MOILIIHOCTH 3JIEKTPUIECKOIO https://m.edsoo.ru/ff0ab3e0
TOoKa"
53 DJIEKTPUYECKUE TIETTH U bubmuorexa [JOK

moTpeOuTe TN
AJIEKTPUYECKON SHEPTUH B
osrTy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660




54

[ToaroroBka k
KOHTPOJIbHOHM paboTe 1o
TeMe "DIeKTPUUIECKUe
3apsbl. 3apsHKEHHBIE Tela
¥ UX B3aUMOJICHCTBHS.
[TocTosiHABII
AIEKTPUUECKUNA TOK"

bub6morexa [JOK
https://m.edsoo.ru/ff0abd2c

55

Konrpomnpnas padora mo
TeMe "DIeKTpUIECKUe
3apsabl. 3apsHKEHHBIE Tela
Y UX B3aUMO/JICHCTBUA.
[TocTrosHHbBII
AIEKTPUYECKUNA TOK"

bu6morexa [JOK
https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIE MATHUTHI, HX
B3aUMO/IEVICTBUE

57

Ypok-uccienopanue
"N3yuenue noneit
HOCTOSIHHBIX MAarHMUTOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoOe moJe.
MaruauTHoOe 110J1€ 3eMJIM U
ero 3HaueHue s KU3HU
Ha 3emie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OneIT Dpcrena.
MarsuTHoe oJje
AIEKTPUUECKOTO TOKa
MarsuTHoO€ 1noJje KaTyIlKu
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2




60

IIpumenenne
AJIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabota "U3yuenue
JNEUCTBUS MAarHUTHOTO
TOJIS Ha TIPOBOJTHHK C
TOKOM"

0.5

bub6morexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DIIeKTPOABUTATEIb
MMOCTOSTHHOTO TOKA.
Ucnonb3oBanue
AJIEKTPOJBUIATENICH B
TEXHUYECKUX YCTPOMCTBAX
1 Ha TPAHCTIOPTE.
JlaGopartopnast pabota
"KonctpyupoBanue u
n3ydeHue paboThl
AJEeKTpoaBUraTess"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmneiTel Dapajest. 3akoH
AIEKTPOMATrHUTHOMN
nHaykuuu. [Ipasuno Jlenna

63

DneKkTporeHepaTop.
CrniocoObI mosTyueHus
ANEKTPUYECKON SHEPIUH.
DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX
HCTOYHHKAX SHEPIruu

64

IloaroroBka K




KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpUIecKHe 1
MarHUTHBIE sIBJIeHUS"

65

KonrponbHas padora mo
TeMe "DIIeKTpUUECKHE U
MarHuTHBIC SIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. Pabora ¢
TEKCTaMHM 110 TEME
"TemoBbie sBiICHUA"

bubmuoreka [{OK
https://m.edsoo.ru/ff0acc5e

67

PesepBHblii ypok. Pabora ¢
TEKCTaMU 10 TeME
"[TocTostHHBII
ANEKTPUUECKUH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PeseprHbIii ypok. Pabora ¢
TEeKCTaMU 10 TeME
"MarauTHsble siBJICHUS"

OBILIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14.5




9 KVIACC

N KoumnuecTBo yacos DJIEeKTPOHHbIE
o
Hara uudposbie
n/ Tema ypoka KonTposabHbie IIpakTnyeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIE
n padoThI padoTbI
pecypcsbl
1 MexaHnueckoe JBHKEHUE. |
MarepuanbHas TOUKa
Cucrema oTcuera. bubmuotexa [JOK
2 OTHOCHUTENBHOCTh 1 https://m.edsoo.ru/ff0ad47
MEXaHUYIECKOTO JABHKECHUS 4
bubmuoreka [{OK
PaBHoMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEMHOE JIBUYKEHUE N
HepasHomepHoOe
4 MIPSIMOJIMHEWHOE JIBUYKEHUE. |
Cpennsisi ¥ MTHOBEHHAs
CKOPOCTh
[TpsimonuHeiiHoe bubnuoreka [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIDKCHHE. Y CKOPEHUE 4
CkopocTh IpSIMOIMHEWNHOTO
6 PaBHOYCKOPEHHOTO !
nBwkenus. ['papux
CKOPOCTH
7 Jlaboparopnas pabota 1 1 bubnmnorexa [JOK




"OmnpeneneHue yCKOpeHus

I'yka

TeJa IIpU PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adbl
JIBIDKEHUHU 110 HAKJIOHHOM 8
MJIOCKOCTH"
CBoOoaHOE MajieHue Tel.
8
Omnpitel [Nanmnest
PaBHOMeEpHOE ABMXKEHUE TIO
okpyxHocTu. [lepuon n bubnuorexa [IOK
9 4acToTa OOpaIeHHs. https://m.edsoo.ru/ff0ael7
JluHeiiHast u yriaoBast 6
CKOpOCTH
10 LenTpocTpeMurensHoe
YCKOpEHHUE
. bu6mmoreka [JOK
[Tepssoiii 3akoH HetoTOHA.
11 P https://m.edsoo.ru/ff0ae61
Bexkrop cuiel )
Bropoii 3akon HeroToHa. bubmorera [JOK
12 . https://m.edsoo.ru/ff0ae72
PaBHOpelicTByIOIIAs crta .
. bubmuoreka [JOK
Tperuii 3akoH HeroToHa.
13 P https://m.edsoo.ru/ff0ae98
Cynepno3unus cui )
Pemenue 3amay Ha bu6mmoreka [JOK
14 [IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HeroTona £
15 Cuna ynpyroctu. 3aKoH bubnuorexa [JOK

https://m.edsoo.ru/ff0aeca




[[\S]

Permenue 3agay o teme

16
«Cwuiia ynpyroctu»
Jlaboparopnas pabota bubnnorexa [IOK
17 «OrnpeneneHune )KeCcTKOCTH https://m.edsoo.ru/ff0aee2
HPY>KUHBD 8
bu6mmoreka [JOK
18 Cuna TpeHust https://m.edsoo.ru/ff0af73
8
bu6mmoreka [IOK
Pemenue 3anay no Teme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JlaGoparopHas pabota
" bu6mmoreka [IOK
Onpenenenue
20 https://m.edsoo.ru/ff0af8b
Ko uLreHTa TpeHus .
CKOJIbKEeHUS" -
Pemenue 3amad o reme bubmuorexa [JOK
21 "3akonbl HetoTona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna Tpenus" e
Cuna TSXKeCTH U 3aKOH
bubmnoreka [IOK
BCEMHUPHOI'O TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
Yckopenue cBOOOTHOTO 4
MaJCHUS -
23 Ypok-koHpepeHus

" JIBM>KEHUE TEJl BOKPYT
IPaBUTAIMOHHOTO IIEHTpa
(ConHeuHas cuctema).




lamaxktuxn"

Pemenue 3agay o teme

24 "Cuna TSKeCTU U 3aKOH bubmmorexa [IOK
| https://m.edsoo.ru/ff0af5f8
BCEMHUPHOI'O TATOTCHUS
IlepBas kocMuueckas bubnuoreka [IOK
25 ckopocTs. HeBecomocTs n https://m.edsoo.ru/ff0af33
neperpy3ku c
PaBHOBecue MaTepuanbHOI
TOYKH. AOCOJIIOTHO TBEPAOE bu6mmoreka [IOK
26 Tesio. PaBHoBecue TBEPAOro https://m.edsoo.ru/ff0afe3
TeJa C 3aKPEIJIEHHON OChIO 6
BpalIeHUs
7 MowmeHT cuibl. LlenTp
TSKECTH
Pemenue 3amay 1o teme bu6mmoreka [JOK
28 "MowmenT cuibl. LleHTp https://m.edsoo.ru/ff0b02b
TsKecTH" 4
IToaroroBka K KOHTPOJIBHOMI
paboTe Mo TeMe bubmuoreka [{OK
29 " https://m.edsoo.ru/ff0b040
MexaHndeckoe JBHKEHUE. ]
BzaumopeiictBue Ten" a
KonrponbHas padora mo
TeMe "MexaHuueckoe bubmorera [JOK
30 . https://m.edsoo.ru/ff0b06e
nBkenne. Bzaumonencraue .
Ten" -
31 Nmnynsc Temma. UMimynsc bubmumoreka [IOK




CUJIBL. 3aKOH COXpaHEHUS
UMITyJIbCca. YTIPYroe u
HEyIpyroe B3auMOJCICTBIE

https://m.edsoo.ru/ff0b07f
a

Pemenue 3agay o teme

bu6mmoreka [JOK

32 "3aKkoH coxpaHeHUs https://m.edso00.ru/ff0b096
uMITysbca' c
Ypoxk-koH(pepeHus
33 "PeakTHBHOE JBHKEHUE B
IIPUPOJIE U TEXHUKE"
Mexanunueckas paboTa u bubmotera [JOK
34 https://m.edsoo.ru/ff0b0a8
MOIITHOCTD 4
bu6mmoreka [IOK
PaGoTa cHIIBI TSDKECTH, CHIIBI
35 https://m.edsoo.ru/ff0b0db
YIPYTOCTH M CHJTBI TPEHUS g
JlaGopatopHas pabota
«Ompenenenue pabOThI CUITBI
36 TPEHHUsI IPU PABHOMEPHOM
IBIDKEHUH TeJIa 10
TOPU30HTAJIBHOU
MTOBEPXHOCTH
37 CBsi3b 2HEPTUH U PaOOTHI.
[TorenuuanbHas SHEPTUS
Kunernueckas sneprus. bubmnoreka [IOK
38 TeopeMa 0 KUHETHYECKOM https://m.edsoo.ru/ff0b0c3

OHCPIun

2




3aKOH COXpaHEHMsI SHEPTUU

39
B MEXaHHKE
JlaboparopHnas paboTa bubnnorexa [JOK
40 «3yueHune 3akoHa https://m.edsoo.ru/ff0b12f
COXPAHCHHUS YHEPTUNY e
bu6mmoreka [JOK
KonebaTenbHOE NBIKEHUE
41 https://m.edsoo.ru/ff0b185
€ro XapaKTePUCTUKH g
3aryxaromue KoneOaHusl. bubnuorexa [IOK
42 BrinyxaeHHbie KoyieOaHusl. https://m.edsoo.ru/ff0b20f
Pesonanc 0
43 MaremaTnyeckui u
MIPYKUHHBIA MasTHAKU
Ypok-uccnenoBaHue
bu6mmoreka [JOK
«3aBHCUMOCTH Iepruoaa
44 . https://m.edsoo.ru/ff0b197
KoJie0aHui OT )KECTKOCTH .
MIPYKUHBI U MAacCHI TPy3a» -
45 [TpeBpareHre SHEPTUU TPU
MEXaHHYECKUX KOJIECOAHUIX
JlaGopaTtopHnas pabota
bubmnoreka [IOK
«Omnpenenenue 4acTOTHI U
46 . https://m.edsoo.ru/ff0blae
nepuoza koaebanui .
MPYKUHHOTO MasiTHUKA B
47 JlaGopaTtopHnast pabota bubmuoreka [{OK
«ITpoBepka HE3aBUCUMOCTH https://m.edsoo.ru/ff0b197

nepuoja KojaebaHui rpysa,

a




IIOABCHICHHOI'O K HUTH, OT
MacChl Tpy3a»

48

MexaHnuecKHUe BOJHEI.
CBoiicTBa MEXaHHUYECKHUX
BOJIH. [IponosibHBIE 1
TIOTIEPEYHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21f
e

49

Ypoxk-koH(pepeHus
"MexaHH4YeCKHE BOJHEI B
TBEPIOM TeEJIE.
CelicMuyeckue BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpakCHHE 3BYyKa

51

Ypoxk-uccienopanue
"HaOroneane 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKyCTUYECKHAN
pe30oHaHC

53

Ypoxk-koHpepeHuus
"VbTpa3ByK U HH(pa3ByK B
IIPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23¢
a

54

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme "3aKOHBI
coxpaHeHusd. MexaHnyeckue
Kosie0aHusl U BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f
0

55

KonrposnbHas padora no




TeMe "3aKOHbI COXPAHEHUS.
MexaHnueckne KojaeOaHus U
BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE.

bu6mmorexa [JOK

56 https://m.edsoo.ru/ff0b2ab
ONEeKTPOMArHUTHBIC BOJTHBI .
57 CaoiicTBa
ANIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepenuus "Hlkana
AIEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
58 Ucnonb3oBanue https://m.edsoo.ru/ffOb2fe
AIIEKTPOMATrHUTHBIX BOJTH 6
U1 COTOBOM cBA3U"
VYpok-uccienopanue
"N3y4yeHue cBONCTB bubnuorexa [IOK
59 BIIEKTPOMATHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MTOMOIIBI0 MOOMIIEHOTO c
tenedona"
Pemenue 3amau Ha
60 OTIpe/ICIICHUE YaCTOTHI U
JUTHHBI 3JIEKTPOMAarHUTHON
BOJTHBI
DJIeKTpOMarHuTHas pupoaa bubmuoreka [JOK
61 cBera. CKOpOCTh CBETA. https://m.edsoo.ru/ff0b31d
BosiHoBBIE CBOMCTBaA cBETa 0
62 Hctounuku cBeTa. bubmuoreka [JOK

[IpssMonuHENnHOE

https://m.edsoo.ru/ff0b365




pacnpocTpaHEHUE CBETA.
3armenus Connua u JIyHsl

[o%e]

63

3aKOH OTpa)KEHMsI CBETA.
3epkana. Pemenue 3a1a4u Ha
IIPUMEHEHUE 3aKOHa
OTpaXEHMsI CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c
4

64

[Ipenomnenue cera. 3aKoH
NPEJIOMIICHUS CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHoe BHyTpeHHEE
OTpa)KEHHE CBETA.
Hcmons30BaHne MOJIHOTO
BHYTPEHHETO OTPa)KECHUS B
ONTHYECKUX CBETOBOIAX

bubmnoreka [IOK
https://m.edsoo.ru/ff0b3c5

Cc

66

JlaGopartopnast pabota
"UccnenoBanue
3aBHCHMOCTH yTIJia
MIPEIOMIIEHHUS] CBETOBOTO
Jy4a OT yIJia NMajieHus Ha
rpaHuie "Bo3mayx-cTekyio""

67

VYpok-koHpepeHus

"M cnoib30BaHKe IOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIbI,
OIITUKOBOJIOKOHHAS CBS3b"

68

JIunser. Onrrnyeckas cuia
JIMH3EI

bubmnoreka [IOK
https://m.edsoo.ru/ff0b32




C

[TocTpoenue n3obOpaxeHuit B

bubmnoreka [IOK

69 https://m.edsoo.ru/ff0b444
JUH3aX
a
JlaboparopHnas paboTa
"Onpenenenne GOKyCHOTO bubmorexa HOK
70 P yerore https://m edsoo.n/ff0b420
pPacCcTOSHUS ¥ ONITHYECKON P
CHJIBI coOMparoteit JTH3bI" -
VYpok-koHpepeHus bubnuoreka [JOK
71 "Ontuyeckue JINH30BbIE https://m.edsoo.ru/ff0c0a7
puoopsI" e
bu6mmoreka [IOK
['ma3 kak onTuyeckas
72 https://m.edsoo.ru/ff0b468
cucTtema. 3peHue 4
Ypok-koHpepeHuus
73 "ledextol 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro ceera B
bu6mmoreka [IOK
cnektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnoxeHue CreKTpaibHbIX .
1uBeToB. /lucnepcus ceera -
75 Jlaboparopnas paboTa bubnuoreka [IOK

"ONBITHI MO PA3JI0KEHUIO
0eJoro cBeTa B CIEKTp U
BOCIIPHUSATHIO I[BETA
IPEMETOB MPH UX
HAOJIOICHUY Yepe3

https://m.edsoo.ru/ff0c0e2
a




I[BETOBBIEC (DMIIBTPHI"

YPOK-IIPaKTUKYM
"BOJIHOBBIE CBOMCTBA CBETA:

76
Jucriepcus, HHTepQepeHnus
u audpakmoms”
bu6mmoreka [JOK
OmnbliTel Pesepdopna u
77 pdopa https://m.edsoo.ru/ff0c12a
TJIaHeTapHasi MOJIEb aToMa 2
73 [Toctynater bopa. Moaens
atoma bopa
HcnyckaHue 1 noriouieHue bubnuorexa [IOK
79 cBeta aToMoM. KBaHTEL https://m.edsoo.ru/ff0c144
JIuHeityaTeie CIEKTPbI c
Ypok-npakTuKym bubnnorexa [JOK
80 "HaluroieHne CieKTpoB https://m.edsoo.ru/ff0c155
ucryckanus’" 0
bu6mmoreka [JOK
81 PannoakTHBHOCTE U €€ BUIBI https://m.edsoo.ru/ff0c167
2
bubmmoreka [IOK
CTtpoenue aTOMHOTO sJIpa.
82 https://m.edsoo.ru/ff0c18a
Hyxnonnas moaens .
bubmmorexa [JOK
PannoakTuBHEBIC
83 https://m.edsoo.ru/ff0clal
npeBpaieHus. 30tomsl 4
84 Penrenue 3amau mo reMe: bu6mmoreka [JOK

"PannoaKkTHBHEIE

https://m.edsoo.ru/ff0c1b4




npeBpauieHus "

|

85 Ilepuon nomypacnana
VYpok-koHpepeHus
"PagnoakTHBHBIE U3JTYyUYEHUS Bubmmorexa OK
86 https://m.edsoo.ru/ff0c212
B IIPUpOJIe, MEIULIMHE, p
TexHuke" a
SnepHble peakiuu. 3aKOHBI bubmmoreka [JOK
87 COXPAaHEHUs 3apAL0BOIO U https://m.edsoo.ru/ff0c1c5
MacCOBOTO YHCEI 8
OHeprus CBA3M aTOMHBIX bubnuorexa [IOK
88 anep. CBsi3b Maccel U https://m.edsoo.ru/ff0c1d7
SHEPTUHU a
29 Pemenue 3amau o reme
" nepHsle peakuun”
Peakuiu cuHTe3a U JeeHus bubmoTexa [JOK
90 anep. cTouHuky sHepruu https://m.edsoo.ru/ff0c1e8
Comnniia u 3B€311 8
Ypok-koHpepeHus
"SI nepHast SOHEpreTuKa.
91 JleiicTBUs pagrOaKTUBHBIX
U3ITyYeHUH Ha KUBBIE
OpraHusmsl"
92 [ToaroroBka K KOHTPOJIBHOM bu6mmorekxa [JOK

pabote 1o Teme
"DeKTpOMarHuTHOE MOJIE.
DJIeKTPOMAarHUTHHIE BOJIHBI.

https://m.edsoo.ru/ff0c223
e




KBauroBeie sBieaus"

KonrponbHas padora mo
TeMe "DJIEKTPOMAarHUTHOE

93
1oJie. JIEeKTPOMarHuTHbIE
BoiHbl. KBaHTOBBIE sABIICHUS"
[ToBTOpeHue, 06001IIeHNE. Bt OK
JlaGopaTopHbie pabOTHI 1O nosmotera Il
94 kypey "BsammoneiicTsue https://m.edsoo.ru/ff0c245
Ten" ¢
[ToBTOpEHME, 000OIICHHE. Bt oK
Perennie pacueTHbIX U nomorexa I
95 KAUCCTBEHHBIX 321a4 110 https://m.edsoo.ru/ff0c257
2
teme "TemnoBble mpouecch”
[ToBTOpeHmE, 0000IICHNE.
Pelenne pacueTHbIX U bubnuoreka [JOK
96 Ka4yeCTBEHHBIX 3a71a4 10 https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TennoBeIX 2
nsurareaen"
[ToBTOpenwme, 0600IICHNE.
Pemenne pacueTHbIX U bubnuorexa [JOK
97 Ka4yeCTBEHHEBIX 3a7a4 110 https://m.edsoo.ru/ff0c2b3
teme "KITJT 0
3JIEKTPOYCTaHOBOK"
[ToBTOpenme, 0600IICHNE. bubmmoreka [JOK
98 JlaGopaTtopnbie paboThI 1O https://m.edsoo.ru/ff0c2¢5

Kypcy "CBeToBble siBIeHUS"

2




[ToBTOpEeHME, 006001IEHNE.

Pabora ¢ TekcTamMu o TemMe Bubmiorexa IJOK

99 " 1 https://m.edsoo.ru/ff0c2d6

3aKOHBI COXpaHEHUS B .

MexaHuke" a
[ToBTOpeHue, 06001IeHNE. bu6mmoreka [JOK

100 Pabora ¢ TekcTamMu o Teme 1 https://m.edsoo.ru/ff0c2e8
"Konebanus u BoaHbI" 2
[ToBTOpeHue, 06001IeHNE. bubnuoreka [IOK

101 Pabora ¢ TekcTamu o teme 1 https://m.edsoo.ru/ff0c304
"CgeroBble sBIICHNS" 4
[ToBTOpenue, 06o01IIeHNE.

102 Pabora ¢ TekcTamMu o TemMe !
"KBaHTOBas U siaepHas
¢uzuka"

OBIIEE KOJIMYECTBO HACOB
102 27

I10 ITPOIT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» ®usuka: 7-i knacc: 0a30BbId ypoBEHb: yueOHUK, 7 kinacc/ [leppimkun .M.,
NBanoB A.U., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenienuey

» Gusuka: 8-i1 knacc: 0a30BbI ypOBEHb: YueOHUK, 8 kinacc/ Ileppimkun .
M., UBanoB A. 1., AkiinonepHoe o6miectBo «3narenbctBo «IIpocBenieHuey
» Gusuka: 9-i1 knacc: 0a30BbIN YpoBeHb: yueOHUK, 9 knacc/ [lepoimkun U.
M., I'ytauk E. M., IBanoB A. 1., IletpoBa M. A., AKkuiioHepHOE 00I1IECTBO

«3marenscrBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI JISA YYUTEJISA

ek, H.C. IToypounsie pa3pabotku o ¢usuke.7 kinace. / H.C. Inpik. —
Mockga : BAKO, 2019. — 304 c.

neix, H.C. IToypounsie pa3pabotku no gusuke.8 kinacc. / H.C. Inbik. —
Mockga : BAKO, 2017. - 272 c.

Kupuk, JI.A. ®usuka.7 knacc. Pa3HOypOBHEBBIE CAMOCTOATENIBHBIE U

KOHTpoJbHbIe paboThl. / JI.A. Kupuk. — Mocksa : UJIEKCA, 2015. - 192 c.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubnuoreka [{OK [DnexktponHbiii pecypc]. — Pexxum noctyna:
https://urok.apkpro.ru/?ysclid=Im3cnkknev246704409.

KBaHT: Hay4YHO-TIONYJISPHBIN (PU3UKO-MAaTEeMAaTHYECKUH Ky pHAI
[DnekTpoHHbIH pecypce]. — Pexxum noctyna: http://kvant.mccme.ru/.

Nudoypok [DnekTponHbIil pecypce]. — Pesxxum noctyna: https://infourok.ru/?

ysclid=lm3d8nluy8282992665.



TEXHUYECKOE OBECIIEYEHHE
Ha 0a3e HEHTPAa eCTeCTBEHHO-HAYYHOU M TEeXHOJIOIMYeCKOoi

HanpasJjeHHocTed “Touka pocra”

HavmeHoBaHMe 060py0BaHus Konnuectso

LIndpoas naboparopust yueHHUeCKast 3wt

Moy 1 mr

HoyTbyk 1 mT
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