


COJEPXAHUE OBYYEHUSA
7 KJIACC
Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY’KAKOLIEro MUpa.

®usuka — HayKa o npupoze. SBieHus npupoasl. PU3sndecKkre sBICHUA: MEXaHUYECKUE, TEIl-
JIOBBIE, DJICKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue  BenuuuHbl. 3mepenue — pusmueckux — BenuuuH. Ousznueckue — npuodo-
palL. [lorpemnocts n3mepenuit. MexxayHapoaHasi cucrema eIMHULL.

Kak ¢usuka u npyrue ecTeCTBeHHbIC HAYKH W3Yy4aroT MpUpoay. EcTecTBeHHOHAayYHBIH METO/T
MO3HAHUS: HAOIO/IEHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKCHHUE TUIIOTE3, SKCIICPUMEHT 10
MIPOBEPKE TUIOTE3, OOBSICHEHHE HaOII0IaeMoro siBjieHus. Onucanue GU3NYECKuX SBJICHUU C I10-
MOIIIBIO MOJICICH.

Jemoncmpayuu.

1. MexaHHUYECKHUE, TETUIOBBIC, AIEKTPHUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUSI.
2. dwusudyeckue MpUOOPHI U MPOIEIypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM M ITU(POBBIM TPH-
oopom.

Jlabopamopuusie pabomot u onvimel.

OmnpenesneHue LEeHbl JeJIeHUs IKalbl U3MEPUTEIbHOT0 Nprodopa.

H3mepenne paccTostHUM.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pasmMepoB MaJIbIX TEI.

N3mepenune temneparypsl Ipy MOMOIIM KUJIKOCTHOTO TEPMOMETpPA M JaTYMKA TeMIIEepaTy-
pBIL.

6. IIpoBeneHue mcciaenoBaHus MO MPOBEPKE THIIOTE3bI: TAIBHOCTD MOJIETA IAPHKA, ITYIIEHHO-
IO TOPU3OHTAJIBHO, TeM 00JIbIIIe, UeM OOJIbIIIe BBICOTA MTyCKa.
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Paspen 2. IlepBoHavanbHbIe CBeACHNS 0 CTPOCHUH BelleCTBA.

CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX Pa3MCPBhI. OHBITLI, AOKa3bIBAOIINEC TUCKPECTHOC
CTPOCHUC BCIUICCTBA.

JIBwxkenue dactuil BemiecTBa. CBsi3b  CKOPOCTHM  JIBMDKCHHSI YacTHI[ C TeMIepary-
poii. bpoyHoBckoe nBmkenue, nuddys3us. BzaumoaeiicTBue yacTuil BemecTBa: MPUTSHIKEHUE U OT-
TaJKUBaHUE.

APpCF ATHBIC COCTOSAHUA BCHICCTBA: CTPOCHHUC TI'a30B, JKUJIKOCTEH M TBépI[BIX (KpI/ICTaJ'IJ'II/I‘-Ie-
CKI/IX) Ten. B3aumocBs3b MCXKIOY CBOMCTBAaMH BEIIESCTB B Pa3HBIX arpe€raTHbIX COCTOAHUAX U HX
ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

Habmonenue nupdysun.

3. HaOmonenue siBneHmid, OOBICHSIOMUXCS MPUTHKCHHEM WM OTTAIKWBaHUEM YaCTHII Belle-
CTBa.
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Jlabopamopuusie pabomot u onvimel.

1. Omenka muaMeTpa aToMa METOJIOM PsJIOB (C MCToJIb30BaHHEM (hoTorpaduii).
2. OnbITHI 110 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ICHCTBHSI CHUJI MOJICKYJISIPHOTO MPUTSKEHHS.

Paznen 3. /IBukenne u B3auMo/ieiicTBe TeJl.

Mexanuueckoe aBuxkeHHe. PaBHoMepHOe U HepaBHOMepHOe JBHkeHue. CkopocTh. Cpennss
CKOpOCTh IPU HEPABHOMEPHOM JBMKEHHH. PacuéT myTu u BpeMeHH JBU>KEHUS.

SIBnenue HHCPLUH. 3aKoH HHCPLUH. B3aHMOHeﬁCTBHe TCJI KaK NpruirHa U3MCHCHUSA CKOPOCTHU
JABHOXKCHUS TCII. Macca kak MEpa MHECPTHOCTHU TCIA. IInoTHOCTB BCIIICCTBA. CBs13b INIOTHOCTH C KO-
JIMYCCTBOM MOJICKYJ B CIUHUIIC 00BEMa BCIICCTBA.

Cuna kak xapakTepucTuka BanMmoaenctsus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOILBIO IMHAMOMETpa. SIBjIcHNE TATOTeHUs U cuia TsokecTH. Cuila TS¥KECTH Ha IPYrux
mwiaHerax. Bec  Ttema. HeBecomocTs. CiokeHre  CWil,  HalpaBiI€HHbIX [0  OJHOM  mps-
Moii. PaBHozelcTByromas cuil. Cuiia TpeHus. TpeHue CKoJIbXeHUs U TpeHue 1okos. TpeHue B npu-
poae u TEXHUKE.

Jemoncmpayuu.

HabGmronenrne MexaHH4YECKOIo IBIIKEHUS Tea.

H3Mepenne CKOpOCTH MPSAMOJIUHEMHOTO JBUKECHUS.
HalGmronenue siBIeHUsI HHEPLIUH.

HaGuroienne n3MeHeHus: CKOPOCTH TP B3aUMOICHCTBUH TElL.
CpaBHeHME Macc 10 B3aUMO/ICUCTBHUIO TeE.

CrnosxeHue Cuil, HallpaBJIEHHBIX M0 OJTHON TIPSIMOIA.
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Jlabopamopuvie pabomsl u onvimol.

1. OmpeneneHne CKOPOCTH PABHOMEPHOIO JIBUKEHUS (IIapuKa B KUAKOCTU, MOJIETH AJIEKTPU-
YECKOTr0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHue cpeHel CKOPOCTH CKOJIbKEHHs OpYCKa MM IIapHUKa MO HAKJIOHHOW MIIOCKO-
CTH.

3. Ompeznenenue MIOTHOCTH TBEPAOTO TENa.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb PACTSKEHUS (IepopManuu) NPy KUHBI OT MPHU-
JIOKCHHOU CHIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHUS OT BEca Tella U Xapak-
Tepa CONPUKACAIOIINXCS IIOBEPXHOCTEM.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS M YBEIMUYEHUs jaaBieHus. JlaBneHue rasa. 3aBUCHMOCTh
JaBJeHUs raza oT o0béMa, TemriepaTyphl. [lepenaua naBiaeHus TBEPABIMHU TEIIaAMU, KUJIKOCTIMHA H
razamu. 3akoH [lackans. [TneBMaTu4eckre MaliuHbl. 3aBUCUMOCTH JIABJICHUS JKUIKOCTH OT TITyOH-
HblL. ['mapocratnueckmii mapagokc. CooOmaromuecs cocynbl. [ uapaBindecKkne MeXaHu3MBbl.

Atmocdepa 3eman u atmochepHoe AaBieHue. [IpuuuHbl CylecTBOBaHMS BO3IYIIHON 000-
nouku 3emud. OnbiT Toppuduerm. M3mepenue atMocepHOro naBiieHUs. 3aBUCUMOCTh aTMochep-
HOTO JIaBJI€HHUSI OT BBICOTHI Haja ypoBHeM Mops. [IprOopsl 1i1st u3MepeHus: aTMOcepHOro JaBie-
HUAA.



JleiicTBHe KUIKOCTU M ra3a Ha MOrpyXEHHOE B HUX Tejo. BolTankuparomas (apxumenoBa)

cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.
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Jemoncmpayuu.

3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

Coobmarommuecs: cocyzpl.

I'mppasinueckuii npecc.

IIposiBnenue nefictBus aTMOCGHEPHOro JaBIEHHUS.

3aBHCHUMOCTh BBITAJIKUBAIOLICH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tella U IUIOTHOCTU
KHUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIbI BECY BHITECHEHHOU KUAKOCTH.

VYcnosue miaBaHus Tell: IUIABAHWE MIIM IOTPYKEHHE Tel B 3aBUCHUMOCTH OT COOTHOLICHMS
IJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopuvie pabomsl u onsimol.

HccnenoBanune 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHON B )KHUJIKOCTh YaCTH
Tena.

OrnpezenieHne BbITAIKUBAIOLIEH CUIIbI, ACHCTBYIOLIEH HA TEJO, OTPYKEHHOE B )KUIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CUJIbI, JEHCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT
Macchl Tea.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MIJIOTHOCTH KUAKOCTH.
KoHctpynpoBanue apeoMerpa Ui KOHCTPYUPOBAHUE JIOAKU U ONPEEICHUE €€ IPy30I101b-
€MHOCTH.

Pa3nea S. PaGora n MomHoOCTB. JHEpIrus.
Mexanunueckasi padbota. MoIHOCTb.

HpOCTBIC MCXaHU3MBI. pbI4yar, 6J'IOK, HaKJIOHHas ITIJIOCKOCTbD. HpaBI/IJ'IO paBHOBECHUA pPblUa-

ra. [lpumenenune mpaBuia paBHOBecuUs pblyara K 0J10Ky. «3oin0toe npaBuio» mexanuku. KII/I npo-
CTBIX MEXaHU3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckass sHeprusi. Kunetnueckas v moteHuuanabHas sHeprus. [IpeBpamenne ogHoro

BHJIa MEXAHUYECKOM OHCPIUU B ,Z[perfI. 3aKkoH COXpaHCHUS SHCPIr'h B MCXAaHUKC.

1.

Jemoncmpayuu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue paboOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHKEHHUH TeJa 110 TOPU30HTATbHON
ITOBEPXHOCTH.
2. Hccnenosanue ycia0BUH paBHOBECUS pblyara.
3. Msmepenne KII/] HaKTOHHON MJIOCKOCTH.
4. M3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.
8 KVIACC

Pa3nen 6. TerioBblie AIBJICHUS.



OCHOBHBIE TIOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKON TEOpHH CTPOECHUs BellecTBa. Macca u
pasMEpbl aTOMOB U MOJICKYII. OHBITBI, MOATBCPIKAAIOIIUC OCHOBHBIC ITOJIOKCHUSA MOJICKYJIAPHO-
KUHETUYECKON TEOPUH.

Mopnenu TBEPAOTO, XKUAKOTO U ra3000pa3HOro COCTOSIHMM BemiecTBa. Kpucramnmnyeckue u
amop¢usbie Tena. OObsCHEHUE CBOICTB Ira30B, )KUIKOCTEH U TBEPHABIX TEN HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KMHETHYECKON Teopuu. CMaunBaHuEe U KalWLISpHbIE sIBICHUs. TerioBoe paciupe-
HUE U CXKaTHe.

Temnepatypa. CBsi3b ~ Temieparypbl CO  CKOPOCTbIO  TEIJIOBOIO  JBHKEHHS  4a-
cruil. Buyrpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEPrUM: TeIUionepeaada u coBep-
meHure paboTsl. Bupl Terionepenaun: TemionpoBOAHOCTh, KOHBEKIUS, U3ITyYECHHUE.

KonnuectBo TemnoTel. Y aenbHas TEMI0EMKOCTh BellecTBA. TermiooOMeH U TEIIOBOE PaBHO-
Becue. YpaBHEHUE TeIioBoro OanaHca. [ImaBieHne W OTBepAeBaHHE KPUCTAJUIMYECKUX Be-
1iecTB. Y AenbHas TEII0Ta iaBnenus. [lapoobpazoBanue u KOH/IEHCa-
uus. Ucnapenue. Kunenne. Y aenpHas TerioTa mapooOpa3oBaHus. 3aBUCUMOCTh TeMIIEpaTyphl KU-
MEHUsI OT aTMOC(EepHOTO aBICHHUS.

Brnaxnocts BO3ayXa.
DHeprus TOMBa. Y IeJbHask TEIJI0Ta CrOPaHUS.

[Tpunuuns! pabots! Temnosbix apuratenei KIIJ TemoBoro neuratens. TennoBble 1BUraTeln
Y 3a11UTa OKPYKAIOILIEH CpeIbl.

3aKoH COXpPaHCHUA n MpeBpalICHUA SHEpPIruun B TCIIJIOBBIX nmpomneccax

Hemoncmpayuu.

HabGmronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nupdysumn.
HaOumroteHue SBICHUI CMAaYMBAHMS M KAIMAJUTSIPHBIX SBJICHUM.
Habmroienne TemnoBoro pacimupeHus Ted.
W3meHeHne qaBiieHUs Ta3a Mpyu U3MEHEHUU 00bEMA U HAarpeBAaHUH T OXJIAXKICHHH.
[IpaBuiia usMepeHus TeMIeparypsbl.
Bunael Terionepenayn.
OxmnaxaeHue Ipy COBEpIICHUH PabOThI.
HarpeBanue nipu coBepieHIH padOThI BHSITHUMHE CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIIECTB.
. HabGmronenne kumneHus.
. HaGnroreHne mocTosHCTBA TeMIiepaTyphbl IPH TMJIaBICHUU.
. Mojienu TeIIOBBIX JIBUTATEIICH.
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Jlabopamopuvie pabomol u onvimol.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO TMPUTSDKEHUS.

OMBITHI 11O BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.

OnbITHI 1O HAOTIOIEHUIO TETIOBOTO PACIIMPEHHUSI TA30B, )KUIKOCTEH U TBEPABIX TEI.
Ompenenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHS BO3yXa OT ero o0bEMa U HarpeBaHUS
NN OXJIAXKICHUA.
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6. IIpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETpHYE-
CKOM TpyOKe OT TeMIieparyphl.

7. HaOmroneHue u3MeHEHUs! BHYTPEHHEN 3HEPruy Tesla B pe3ysbTare Telonepeaadu u padbo-
Thl BHELTHUX CHUII.

8. MHccrenoBanue sBJICHMS TEINIOOOMEHA MPU CMEIIMBAHUY XOJOJHON U ropsiueil BObI.

9. OmnpezeneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM IpPU TEIJIOOOMEHE C HArpeThIM
METAJUINYECKUM LIMJINHAPOM.

10. OmnpeneneHue yAeabHOM TEMI0EMKOCTH BEIIECTBA.

11. HccnenoBaHue mporecca UCIapeHus.

12. OnpezeneHre OTHOCUTENIbHON BIa)KHOCTH BO3yXa.

13. OmnpeneneHue yAeabHOM TEIIOTHI IJIaBIEHUS JIbAA.

Pazgen 7. 3J1eKTpn'{ec1me U MArHUTHBIC SIBJICHUSA.

Dnektpuzanusi Tell. JIBa poaa dieKTpUYECKUX 3apsaoB. BzaumojencTBue 3apsyKeHHbBIX
ten. 3akoH KynoHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEJI OT BEJIMUUHBI 3apsI0B U
PACCTOSIHUSL MEXIY TeJIaMu).

Onextpuueckoe mnoje. Hampsok€HHOCTh  anekTpuueckoro mnousid. [IpuHuun cyneprno3unuu
ANEKTPUYECKUX I0JIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiaoB. DJIEMEHTapHbIN anekTpudeckuil 3apsg. CTpoeHue aro-
Ma. [IpoBOTHUKH U AUAIEKTPUKHU. 3aKOH COXPaHEHUS AIIEKTPUUECKOIO 3apsa.

ONEKTPUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHMS JIEKTPUYECKOrO TOKA. FICTOUHMKHU MOCTOSIH-
HOT'O TOKa. JIeHCTBUS 3JEKTPUUECKOT0 TOKa (TEIUIOBOE, XMMUUECKOE, MAarHUTHOE). DJIEKTPUUECKHM
TOK B JKUJAKOCTSIX U ra3ax.

9HeKTpI/I‘leCKaH OCIIb. Cuna Toka. 3J'IeKTpI/ILIeCKOG HaITpsI’KCHUC. COHpOTI/IBJ'IeHI/Ie IMPOBOAHU-
Ka. YaelnpHoe COIIPOTUBJICHHUEC BCHICCTBA. 3akon Oma AJI ydaCTKa LCIIN. ITocnenoBaTenbpHOE M Ma-
PpaJIICIIbHOC COCIMHCHUEC ITPOBOJHUKOB.

Pabora u MouiHOCTh 31€eKTpUUecKoro Toka. 3akoH /xoyns—JleHna. DnekTpuyeckue Lenu u
NOTpeOUTENH IEKTPUUECKOM SHeprun B ObITy. KOopoTKoe 3aMblkaHMe.

IlocrosiHHbIE ~ MarHuTHl. B3anMozaelcTBHEe  NOCTOSHHBIX ~ MAarHUTOB. MarHuTHoe  1oO-
ne. MarautHoe noJie 3eMJId U €ro 3HaueHue Juid )Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHoe 1o-
JIe DJIEKTPUYECKOro Toka. [I[puMeHeHne 2JIeKTpOMAarHuToB B TEXHUKE. J[eiCTBUE MAarHUTHOTO IOJIS
Ha MPOBOJHUK C TOKOM. DJIEKTPOABUraTeNlb MOCTOSIHHOTO TOKa. Mcronp30BaHue 3JI€KTpOABUraTe-
Jell B TEXHUYECKHUX yCTPONCTBAX U HA TPAHCIIOPTE.

OneIThI Qapanes. ABiaeHue JJIEKTPOMArHUTHON nHaykuuu. I[Ipasuio Jlen-
1a. DnexrporeHepatop. CrocoObl MOTYYEeHUs! AJIEKTPUUECKONW IHEPruu. DJIEKTPOCTAHIIMU Ha BO3-
OOHOBJISIEMBIX HCTOUHUKAX YHEPTHHU.

Hemoncmpayuu.

DJeKTpu3anus Tell.

JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJIEHCTBUE 3apSKEHHBIX Tell.
Y CTpolCTBO M IEMCTBHE AIEKTPOCKOTA.

DneKTpocTaTU4YeCKass MHIYKIHUS.

3aK0H COXpaHEHUs IIEKTPUICCKUX 3aPSI0B.

[IpoBOAHMKYN U AUDIIEKTPUKH.

MOI[GJ'II/IPOB&HH@ CWJIOBLIX JIMHUU OJICKTPHUYCCKOT'O ITOJIA.

Noopk~wbdhPE



8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

W cTOUYHUKH TOCTOSTHHOT'O TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKUHN TOK B )KHIKOCTH.

I"a3oBbIii pazps.

H3Mepenue cuiibl TOKa aMIIEpMETPOM.

N3MepeHne 3JIEKTPUYECKOr0 HAIIPSKEHUS BOJBTMETPOM.

Peocrat u marazuH conpoTUBIICHUM.

BzaunmojeiicTBrE TTOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs TIOJIFOCOB MarHUTa.
MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnsIT Opcrena.

MarauTHoe 1oJie ToKa. IJIEKTPOMArHUT.

JlelicTBME MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM.
DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue sABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKIIUU.

OnbiThl Dapajes.

3aBUCHMOCTD HaIPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DJIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.
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10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOEHHUIO STIEKTPU3ALUH T€Tl HHAYKIIMEH U IPH COTPUKOCHOBEHUH.
HccnenoBanue nefcTBUS AIEKTPUUECKOTO T10JI HA IIPOBOIHUKY U TUDJIEKTPUKH.

COopka u mpoBepKa padOoThI TEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAIPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS pe-
3UCTOpa U HAIPSHKEHUS Ha PE3UCTOpE.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUUECKOTO COITPOTUBIICHHS POBOIHUKA OT
€ro JUIMHBI, TUIOIIAIU MOMEPEYHOr0 CEUeHUs U MaTepuara.

[IpoBepka npaBuiia CI0KEHUS HANPSDKEHUM IPU TIOCIE0BATEIIBHOM COEUHEHUH ABYX pe-
3UCTOPOB.

[IpoBepka npaBuia s CUIIbI TOKA MTPU NAPAIIIETIBHOM COSAMHEHUHN PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUYECKOTO TOKA, HIIYILIETO Yepe3 PEe3UCTop.

Onpenenenre MOIHOCTH ANEKTPUUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.

HccnegoBanue 3aBUCMMOCTH CUJIBI TOKa, UAYLIETO 4Yepe3 JIAMIIOYKY, OT HaIpsKEHUs Ha
HEM.

Onpenenenne KII/] narpeBarens.

HccenenoBanne MarHuTHOTO B3aUMOJIEHCTBHSI IIOCTOSTHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPHU X 00BEAMHEHUHU U Pa3/ICICHHUH.
HccnenoBanue neicTBUs SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KAaTYILIKK C TOKOM U Mar-
HUTA OT CWJIBI TOKA M HAIPaBJICHUs TOKA B KATYIIIKE.

N3yuenune neicTBUS MATHUTHOTO TMOJISI HA MPOBOJHUK C TOKOM.

KoncrpynpoBanue 1 usyueHue padoThl IEKTPOABUTATENSL.

N3amepenne KIIJ[ anmekTpoaBuraTeIbHONM YCTAHOBKH.

OnBITHI IO UCCIIEOBAHMIO ABJICHUS DJIEKTPOMAarHUTHOM MHAYKIMU: UCCIEOBAHUE U3MEHE-
HUW 3HA4YEHMS M HANPABJICHNS HHIYKIIHOHHOTO TOKA.
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Pa3nen 8. Mexannueckue siBJI€HHS.

Mexanndeckoe ABwkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh Me-
XaHUYECKOTO JBID)KCHHS. PaBHOMEpHOE NpsSMOJIMHEHHOE ABMXeHUEe. HepaBHOMEpHOE MpsIMOJIU-
HelHoe aBrxkeHue. CpeaHsisi 1 MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyCcKOpeHHOE mpsiMosnHelHOe nBuxkeHune. CBoOoaHOe maneHue. OmbITh
lanunes.

PaBHOMepHOE ABMkKEeHHE 1O OKpYyx)HOCTHU. [lepuoa u yacrora obpaienus. Jluneitnas u yrio-
Bas cKOpocTH. LleHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsriii 3akoH HproTona. Bropoit 3akoH Hetorona. Tperunii 3akoH Hprotona. [Ipunuun cy-
MEPIIO3ULANA CHIL.

Cuna ynipyroctu. 3akoH ['yka. Cuma TpeHus: cuia TpEeHUs! CKOJIbKEHHUsI, CUjla TPEHUS TTOKOS,
JPYTUE BUJIBI TPCHUSI.

Cuita TSDKeCTH M 3aKOH BCCMHPHOT'O TAT'OTCHUA. yCKOpCHI/Ie CBO60,I[HOFO naacHus. I[BI/I)KGHI/IC
IUIaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKasA CKOPOCTh. HeBecomocTth u NEPCrpy3Ku.

PaBHOBecue maTtepuanbHON TOUKH. AOCONMOTHO TBEPIOE Teno. PaBHoBecue TBEpIOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Wmnynee Ttena. I3meHenne wumnyibca. IMmynabc  cuiibl. 3aKOH  COXPAHEHUS!  UMITYJIb-
ca. PeakTuBHOE IBUJKECHHE.

Mexanunueckasi paboTa U MOIIHOCTb. PaboTa cuil TspKeCTH, ynpyrocTH, TpeHus. CBsizb 3HeEp-
run U pabotbl [loTeHnmanpHast 5SHeprusi Tena, MOAHATOTO HAJ IOBEPXHOCTBIO  3€M-
nu. [TorennmanbHas 3HEprus cxaToil npykunel. Kunernueckas sueprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW DHEPTHUH.

Jemoncmpayuu.

1. HaOmroneHue MEXaHMYECKOTO ABUKEHMSI TeJla OTHOCUTENLHO PAa3HbIX TeJ OTCUETA.
CpaBHeHuE MyTel M TPACKTOPUI JBUKEHHS OJHOTO U TOTO )K€ TeJla OTHOCUTEIBHO Pa3HbIX
T€J OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUs MPSMOIMHENHOTO ABUKECHUS.

HccenenoBanue nNpu3HakoB paBHOYCKOPEHHOT'O JIBUKCHMUS.

Habuntoienne ABM>KEHNUS Tella 0 OKPY>KHOCTH.

HabntoneHne MexaHn4ecKUX sIBJICHUH, MPOUCXOIAMINX B cucTeMe oTcuéra «Tenexka» npu
e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUU OTHOCUTEIHHO KaOuHeTa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl Tela U AEHCTBYIOLIEH HA HErO CUJIBI.

8. HaOnronenue paBeHCTBa CUJI IPU B3aUMOJECHCTBUU Tel.

9. H3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaua ummnysbca Mpy B3aUMOJIEHCTBUY TEI.

11. IIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUHU TeJl.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aMMOJICHCTBUH.

13. CoxpaHeHHue UMITyJIbCa TPHU AOCOJIFOTHO YIIPYTOM B3aUMOJIEHCTBUN.

14. HaGmoeHne peakTUBHOTO JBUKECHHUSI.

15. CoxpaHeHHEe MEXaHUYECKOM SHEPTHH ITPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHEeHHE MEXaHUYECKOM SHEPTrUr MPU JBUKEHUH TeNa MO/ JeHCTBUEM MPY>KUHBL.

N
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Jlabopamopuusie pabomot u onvimel.
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10.

11.

KoHncTpynpoBanue Tpakta i pa3roHa M JajdbHeiIIero paBHOMEPHOro JBUKEHHS IIapHKa
HIJIN TCIICKKU.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUs Opycka WM ABM)KEHUS LIapuKa M0 HAKJIOH-
HOU IUTOCKOCTH.

Omnpenenenre yCKOpeHHUs Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUU IO HAKJIOHHOM IIOCKO-
CTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BpPEMEHHU IPH PABHOYCKOPEHHOM JBMXKEHUU 0e3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka runoressl: €ciau MpU paBHOYCKOPEHHOM JIBHYKEHUH 0€3 Ha4allbHOW CKOPOCTHU IY-
TH OTHOCSITCS KaK Psii HEUETHBIX YUCEIN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJ1H-
HAaKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTABJICHHUS.
Onpenenenne KodhhUIMEHTa TPEHUS CKOJIBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBMYKEHUH TEJa MO TOPU30HTAILHON
MTOBEPXHOCTH.

Omnpenenenne padOThI CHIIBI YIIPYTOCTH MPH MOABEME IPy3a ¢ UCIIOIH30BAHUEM HETIOIBHIK-
HOTO U MOJIBHKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHUs SJHEPTHUH.

Pa3zgen 9. Mexannueckune KoJe0aHUA M BOJTHBI.

KonebarensHoe npuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMI: MEPUOJ, 4acTOTa, aM-
wmrtyaa. MaremMaTuueckuil U npyKuHHbIN MasTHUKU. [IpeBpalenue sHepruu rnpu kojaedaTeaIbHOM
JIBYDKEHUH.

3aryxaromue  KojeOaHusa. BoiHyxnennole  koneOanus. Pezonanc. Mexannueckue  BOJI-
Hbl. CBOMCTBA MEXaHUYECKHUX BOJIH. HpOIIOJII)HI)Ie 1 NOIICPCHYHBIC BOJIHBI. I[JII/IHa BOJIHBI 1 CKOPOCTbH
e€ pacripocTpaHeHHs. MeXxaHMUeCKUe BOJIHBI B TBEPJIOM Telle, CeHCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpaxkeHue 3Byka. MTHPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

©uhswN P

Habntonenue xonebanuii Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY’>KUHE.

Habitoienne BBIHYX/IEHHBIX KOJIe0aHUIl U pe30HaHca.

Pacnpoctpanenue npo0IbHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).

HabutoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomuvl u onvimol.

N

OmnpeneneHue 4acTOTHI U MEPHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasITHHKA.

HccnenoBanue 3aBUCHMOCTH TIepuoJia KojeOaHUH MOABEIIEHHOTO K HUTH TPy3a OT JIJIMHbI
HUTH.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHU NPYKUHHOTO MAasiTHUKA OT MAcChl TPpy3a.
[IpoBepka HE3aBUCHMOCTH IepHoJa KojJeOaHul Irpysa, MOABEIIEHHOTO K HUTH, OT MAacChl
rpysa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOAa KOJeOaHUN MPYKMHHOTO MasiTHUKA OT
MAacchl Ipy3a U KECTKOCTH MPY>KUHBL.

W3mepenue yckopeHHst CBOOOIHOTO MaACHUS.



Pa3znes 10. DneKTpoOMarHuTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMAarHuTHOE  MOJie. DJIEKTPOMAarHuTHbIe  BOJHBI. CBOMCTBA  3JIEKTPOMArHUTHBIX
BoJH. [llkana 3JeKTpOMarHUTHBIX BOJH. Vcmonb30oBaHUE AJIEKTPOMArHUTHBIX BOJH JJIE COTOBOMU
CBSI3H.

DnekTpoMaruuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BoxHoBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.
1. W3y4eHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOHMIILHOTO Tele(oHa.
Pasznea 11. CBeroBbIe iBJIEHHUS.

JlyaeBass wmozenb cBera. Mcrounuku cBeta. [IpsiMonnHeitHOe — pacnpocTpaHeHHE —CBe-
ta. 3armenust Connna u JIynsl. Otpaxenue cBera. [Imockoe 3epkano. 3akOH OTpaKeHUsI CBETA.

[Mpenominenue cBeta. 3aKOH mpenoMiIeHHs cBeTa. [loTHOe BHYTpPEHHEE OTpakKEHHE CBe-
ta. Micronp30BaHKUe TOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTHYCCKHX CBETOBOIAX.

Jlunza. Xox mydedt B nmH3e. OnTudeckas cucreMa ¢oroanmnapara, MEKPOCKOTIA U TEJIECKO-
na. ['na3 kak ontuueckas cuctema. bIu3opykocTs U 1albHO30PKOCTb.

Paznoxxenune OGenoro ceera B crnekTp. OmbiTel HeioToHa. CokeHHe CHEKTPalbHBIX IIBe-
TOB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssMOnMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

ITonmyyenne n300pa’keHHi B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienne ceera.

OnTHyeckuii CBETOBOI.

Xon nydeil B cobuparouieil 1uH3e.

Xo Jlydel B pacCenBaroLIeH JIMH3E.

[Tonyuyenne n300paxeHUii ¢ TOMOIIbIO JINH3.

. IIpunun neiictBus goroarnmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mogens rina3a.

11. Pa3znoxenue 6enoro cBeTa B CIEKT.

12. TlonydyeHue 6enoro cBera MpH CI0KEHUHU CBETa Pa3HbIX 1[BETOB.

©CoNo R~ ®ONPRE

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yTila OTPaKE€HUSI CBETOBOI'O JIyda OT yIJia Ma/IeHus.

2. M3ydyeHue xapakTepUCTUK U300PKEHUS MPEIMETa B TIIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHUMOCTH yrija MPEJOMIIEHHs] CBETOBOTO Jiyda OT yIJa MaJieHUus Ha rpa-
HULIE «BO3TYX—CTEKIIO».

4. TlomyueHue n300pakeHUN C MOMOIIBI0 COOUPAIOIICH JTMH3BI.

5. Ompenenenue POKYCHOTO PACCTOSTHUS M ONITHUECKOU CHUJTBI COOMPAFOIIICH JIMH3BI.



6. OmbITHI 1O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.
7. OmBITHI IO BOCMIPHUSATHIO IIBETA MTPEIMETOB MPU UX HAOIIOICHUU Yepe3 IIBETOBBIE (PUIBTPHI.

Pa3gen 12. KpantoBble sIBJeHM.

OmneiTel Pezepdopaa u mmanerapHas Mmojens aroma. Mojens atoma bopa. Mcnyckanue u 1o-
ronieHue ceera atoMoM. KBaHTel. JInHeWYaTbIe CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-u3nydenus. CTpoeHre aroMHOro sijpa. HykinonHas
MOJ€eJIb aTOMHOrO sipa. M3oTonsl. PaguoaktuBHble npeBpanieHus. [lepuona nonypacnana aTOMHBIX
sanep.

SAnepuble peakuuu. 3aKOHBI COXPAHEHUS 3apsS0BOTO M MACCOBOTO YHCEN. DHEPrus CBS3U
aToMHBIX sjiep. CBsi3b Macchl U 3HEpruu. Peakuuu cuHTe3a u aeneHus sijaep. McTouHuku sHepruu
CouHia 1 38E31.

SAnepnas sHepreTuka. JleiicTBUA paAMOAKTUBHBIX U3IyYE€HUN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CHGKTpI)I H3JIYUYCHUS U MOTJIOIICHUSA.

CrieKTphl pa3ryHbIX T'a30B.

CrexTp Bomopo/ia.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHH3UPYIONUX U3TYICHUH.

Peructparnus uznydeHus NpupoJHbIX MUHEPAIOB U MPOJAYKTOB.

ook~ wNPRE

Jlabopamopuusie pabomot u onvimel.

1. HaOmnroseHue CIIOMIHBIX M IMHEHYATHIX CIIEKTPOB U3IYUYEHUS.
2. HccrnenoBanue TPEeKOB: U3MEpPEHHE SHEPTHM YacTUIBI 0 TOPMO3HOMY NyTH (1o ¢oTorpa-

busm).

3. H3mepeHue paaroakTUBHOTO (OHA.
IToBTOpPHTE/IBLHO-000011IAK0 LN MOLYIb.

[ToBTOpUTENBEHO-00001IAIONINI MOAYIb MpPEAHA3HAYEH JJIs CHCTEMaTHU3aluu M 0000IIeHus
MIPEIMETHOTO COJIEP’KAaHUS U OIbITA JAEATEIbHOCTH, IPUOOPETEHHOTO NPU M3YyYEHUH BCEro Kypca
¢bu3uKy, a TaKKe I NOJArOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMeHY 10 (HU3UKe A 00y-
YaroIIMUXCs, BBIOPABIINX 3TOT YY€OHBIN MpeIMeT.

HpI/I HU3YUYCHUU JAHHOI'O MOAYJA PCAIU3YIOTCA W CUCTEMATUZHPYIOTCA BUJBI ACATCIIBHOCTH,
Ha OCHOBC KOTOPBIX obecneynBaeTcs JAOCTHXKCHUC MPEAMETHBIX U METAIIPEAMCTHBIX IIIaHUPYEMBIX
PE3YyJIbTAaTOB 06y‘-ICHI/I}I, (pOpMI/IpyeTCH CCTCCTBCHHOHAY4YHAasl rpaMOTHOCTb: OCBOCHHEC HAYYHBIX MC-
TOOJOB HCCICIOBAHUSA SIBIICHHUI MMpUpPOAbI U TCXHUKH, OBJIAICHUC YMCHUAMU 00BACHATH (1)I/ISI/I'-IGCKI/IG
SABJICHUS, IPUMCHSA MMOJIYYCHHBIC 3HAHUA, PCIIATh 3ala4, B TOM YHCJIC KAYCCTBCHHBIC U 3KCIICPH-
MCHTAJIbHBIC.

[IpuHIMIIHATBEHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3/iena peaanu3yeTcs 3a CUET TOro, 4TO
o0yyJaromuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpe/Iaraercs:

Ha OCHOBE TMOJYYCHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (hU3MUECKUE SBICHUS B
OKpY’KaloIel MpUupo/ie ¥ TOBCEIHEBHOMN KU3HU;



HCII0JIB30BAaTh HAYYHBIC MCTOABI UCCICIOBAHUA (1)I/I3I/I‘ICCKI/IX ﬂBJICHPIﬁ, B TOM YHUCJIIC IJId IMPO-
BCPKU T'KIIOTEC3 U MOJTYYCHHUA TCOPCTUYCCKUX BBIBOAOB,

OOBICHATH HAayY4YHBIC OCHOBBI HanOoJIee BaXKHBIX IIOCTI/DKGHI/II;'I COBPCMCHHBIX TGXHOHOFHﬁ, Harpu-
MCP, IMPAKTUYCCKOI'0 UCIIOJb30BAHUA PA3JIMYHBIX UCTOYHUKOB DHCPIrUU HAa OCHOBC 3daKOHA MpPCBpa-
IOCHWA U COXPaHCHHA BCEX U3BECCTHBIX BUAOB SHEPIUU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

N3yuyenue (pu3uMKu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs HAIPABIEHO HA JIOCTHXKCHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENIbHBIX PE3YIbTATOB.

B pesynbrare u3ydenus GU3MKA HAa YpOBHE OCHOBHOTO 001Iero oOpa3zoBaHus y 00ydaromnero-
cst OyayT c(OPMUPOBAHBI CIIETYIOIINE JINIHOCTHBIC PE3YIIbTATHI B YaCTH:

1) mnaTpMoTH4€eCKOro BOCTIUTAHUS

— IPOSIBIIEHUE WHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pr3nuecKor HayKu;
—IIECHHOCTHOE OTHOIIEHHE K JOCTIKEHHSIM POCCHICKHUX YIEHBIX -(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX H ATHUECKHX TIPO-
0J11eM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM JTOCTHIKCHUN (QU3UKH;

— OCO3HaHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIUIIOB B JACSTEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHUSA:

— BOCIIPUATUE ICTETUYECKUX KAa4yeCTB (PU3UUECKON HAayKH: €€ rapMOHMYHOI'O IOCTPOEHUS, CTPOro-
CTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

—OCO3HAaHUE LEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHMSI MHpa, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BAJKHEUIIIEH COCTABIISIONIEN KYJIbTYpPHI;

— pa3BUTHE HayyHOH JII0003HATENBHOCTH, HHTEPECa K UCCIeI0BATEIbCKON 1EATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONONYYHS:

—OCO3HaHUE IIEHHOCTH Oe30MacHOro obpa3a JKU3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BaXHOCTH MpPaBUJI 0€30MacHOr0 MOBEJACHUS Ha TPAHCHOPTE, HAa JJOPOrax, ¢ JMEKTPUYECKUM U Tel-
JIOBBIM 00OpY/I0BaHUEM B IOMAIIHUX YCIOBUSX;

— cpopMHUPOBAHHOCTH HABbIKA peduIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOT'o JKe MpaBa
y JIpYyroro 4ejioBeKa;

6) TpyaoBOro BocnuTAHUS:

—aKTHBHOE y4JacTue B PEIlIeHUH MPAaKTHUECKUX 3a/1a4 (B paMKaX ceMbH, 00pa30BaTebHOM OpraHu-
3allMu, ropoJia, Kpasi) TEXHOJIOTUYECKOW U COLMAlbHON HANPaBIEHHOCTH, TPEOYIOIIHUX B TOM YHCIIE
1 GU3NYECKUX 3HAHUM;

— MHTEpeC K MPAKTUUECKOMY N3YUEHHIO MPOPECCHii, CBA3aHHBIX C (DHU3HUKOI;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMSI:

— OpHEHTAIMsl Ha TpUMEHEeHUEe (PU3UYECKUX 3HAHUHM JJIs pelleHus 3a/1a4 B 00JacTH OKpyKarolen
Cpelibl, INIAHUPOBAHNUS MTOCTYIKOB M OLIEHKH MX BO3MOXHBIX ITOCIIEICTBUM ISl OKpYKarolen cpe-
AbL;

— 0CO3HaHHUE TI100aTbHOI0 XapaKkTepa SKOJIOTMUYEeCKUX MpoOieM U IMyTel UX perieHus;

8) ajanTannu K U3MEHAIOIIUMCH YCJIOBUAM COLMAILHON U IPUPOIHOI CpeabI:

—TOTPEeOHOCTh BO B3aMMOJEUCTBUM IPHU BBHINOJIHEHUHM HCCIEIOBAaHMM M NMPOEKTOB (pusnueckoin
HaIpaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM JIPYTHX;

— IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 NMPAKTUUECKYIO IEATEIIbHOCTD;

—TOTPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHM, B TOM uucie (HOpMyIUpOBATh UAEH, MOHSITHSA,
TUIOTE3bI O (PU3UYECKUX 00BEKTaX U SIBICHUSIX;

—0CO3HaHue 1e(UIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW B 001aCTH (DU3UKH;



— IJIJAaHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHW;

— CTPEMJICHHE aHAJU3UPOBATh M BBIABIISTH B3aUMOCBS3U MPUPOJIBI, OOIIECTBA U YKOHOMUKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (PU3UUECKIX 3HAHUM;

— OIICHKA CBOMX JICUCTBHH C YYETOM BIIMSHHUS HA OKPYXKAIOIIYIO CPEIy, BO3MOXHBIX TJ100aTbHBIX
OCJIENCTBUM.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOeHus nporpaMmsbl 1o (pu3MKe Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3zoBaHUs
y oOyuaromierocst 0yayT chOpMUpPOBAaHBI MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE T03HABa-
TEJIbHBIC YHHBEpCAJIbHbIC yueOHbIC JEHCTBHS, KOMMYHUKATUBHBIC YHHBEpCAJIbHbIC Y4eOHbBIE aeii-
CTBUS, PErYJISITUBHbIC YHUBEPCAIbHbIC y4EOHbIC IEHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble joruyeckue aeiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKUA OOBEKTOB (SIBJICHHA);

yCTaHaBJIMBaTh CYNICCTBEHHBIN MPH3HAK KJIACCU(DUKAIMU, OCHOBAHUs Ui O0OOIIEHHS U CpaBHE-
HUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ MIPOTHBOPEUHS B paCCMAaTPUBAEMbIX (DAKTax, JaHHBIX U HAOIIOJCHU-
SIX, OTHOCSIIIIUXCS K PU3NICCKUM SIBJICHUSIM;

BBISIBIISAT TIPUYMHHO-CJICJCTBEHHBIC CBSI3W TPU U3yYeHHH (DU3MUYECKUX SIBJICHUH M IPOLECCOB,
JIeNIaTh BBIBOJBI C WCIIOJIL30BAaHUEM JICTYKTHBHBIX M HHIYKTHBHBIX YMO3aKIFOUCHUH, BBIJBUTATH
THITOTE3bI O B3aUMOCBS3SIX (PU3NUYCCKUX BEIUYNH;

CaMOCTOSITENILHO BBIOMpaTh CrIOcOo0 perieHust yaeOHOH (m3mueckoil 3amaun (CpaBHEHHE HECKOJIb-
KHUX BapUaHTOB PEIICHUs, BBIOOP HanOoJiee OIXOIAIIETO ¢ YIETOM CaMOCTOSTEIILHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarebcKue AeiiCTBHS.

HCII0JIb30BATh BOIIPOCHI KaK HCCIIeJ0BATEIIbCKUM HHCTPYMCHT IIO3HAHMA,

IpoBOAUTH IO CaAMOCTOATCIIBHO COCTAaBJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (I)I/I3I/I‘{eCKI/II7I OKCIICPpHU-
MCHT, HeOO0JIBIIIOE HUCCICJOBAHUC (1)I/ISI/I‘~IGCKOFO SIBJICHUS,

OLCHUBATH HA MPUMCHUMOCTb U NOCTOBEPHOCTDH I/IHCI)OpMaI_[I/IIO, IMMOJIYYCHHYIO B XOJC UCCICIOBAHUSA
HJIN DKCIICPUMCHTA,

CaMOCTOATCIIbHO (1)0pMyJ'II/IpOBaTB 0606H_IGHI/I$I " BBIBOJbI IO PE3yJibTaTaM HpOBeI[éHHOl"O HaO0Ir0-
JCHU, OIIbITa, UCCIICAOBAHMS,

MPOTHO3UPOBATE BO3MOIKHOC JlaJbHENIIIee pa3BUTHUC (1)I/I3I/ILI€CKI/IX IMpONHECCOB, a TAKKC BbIABUI'ATH
MMPCANOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBHAX U KOHTCKCTAX.

Pabora ¢ undopmanmeii:

MPUMEHSTH Pa3IMUHbIE METO/bI, MHCTPYMEHTBI U 3alIpOCHI MIPH MOKCKe U 0TOOpe MHPOPMALIMU WU
JAHHBIX C YU4ETOM IPeAIoKEHHOM yueOHOM (pru3nueckoi 3a1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX BUIOB H
dhopm mpecTaBIeHNus,

CaMOCTOSITENTbHO BBIOMPATh ONTUMAJbHYIO (OpMY MpPECTaBICHUS WH(GOPMALMU U WIUTIOCTPUPO-
BaTh pellaeMble 3a/1a4ll HECIOKHBIMU CXEeMaMH, AMarpaMMaMy, MHON rpadukoil 1 ux KOMOUHAIM-
SIMU.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUA:



B X0Ji¢ 00CYKJIeHUs Y4eOHOT0 MaTepuraia, pe3yabTaToB J1ab0paTOPHBIX pabOT U MPOESKTOB 33/1aBaTh
BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI U BHICKA3bIBATh MJICH, HAIICICHHBIC HA PEIICHUE 3a/1a41
U TIo/IepKaHue 0JIaroKenaTeIbHOCTH OOIICHUS;

COIIOCTABJIATh CBOU CY)KJICHUS C CY)KICHUSMHU JIPYTHX YYaCTHUKOB JIMAIOra, OOHAPYKUBATH Pa3Iiv-
YHe U CXOJCTBO MO3UIHII;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA, HCCie-
JTIOBaHUs, IPOCKTA);

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYaJIbHON pabOThl IPU pelIeHUuU
KOHKPETHOU (pr3ndYecKoi poOIeMbl;

MPUHUMATH IIETH COBMECTHOW JESATEIILHOCTH, OPraHU30BBIBATh JCUCTBHUA MO €€ JOCTHIKEHUIO:
pacnpenenaTb poyu, 00CY AaTh MPOLECCHl U PEe3yIbTaThl COBMECTHOM paboThl, 060011IaTh MHEHHUS
HECKOIBKUX JIFOICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTas KAYECTBEHHOI'O Pe3ysbTara 0 CBOEMY HAIMpPaBIICHUIO U
KOOPJIUHUPYS CBOU JACHCTBHSI C IPYTUMHU YWICHAMHU KOMAH]IbI;

OLICHHMBATh KaueCTBO CBOETO BKJIaJia B OOIIMN MPOAYKT MO KPUTEPHUSM, CAMOCTOSITENILHO CPOpMY-
JUPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHbIe yHHBepcaJdbHbIe yUeOHbIE AeiiCTBHS
Camoopranu3anusi:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CHUTYalUsAX, TPEOYIOMNX ISl peeHns (PU3nIecKux
3HAHUM;

OpUEHTUPOBATHCSA B Pa3IMYHBIX IOJIXOJaX MPUHATHS pelIeHUuN (MHAMBUAYAJIbHOE, NPUHATHE
peleHys B rpyIiie, IPUHATHE pelleHui rpymnmnoil);

CaMOCTOSITENIFHO COCTAaBJIATH AITOPUTM pEIICHUs (PU3MUECKON 3a]aui WM IIJIaHa MCCIIEIOBAHUS C
y4ETOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh Ipe/ularaeMble
BAPUAHTHI PEILICHUN;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a pEIlIEHHE.

CaMOKOHTp().]IL, 3MOLMOHAJIbHBIA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU! U IpeJylaraTh IJIaH €€ N3MEHEHNUS;

OOBSICHATh MPUUYUHBI JOCTHKEHUS (HETOCTIDXKEHUS) Pe3yJbTaToOB JIEATENbHOCTH, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE B XOJ BBITOJHEHUS (PU3NYECKOIO MCCIIE0Ba-
HUSl WU MPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIMXCS CUTYallUi, YCTAHOBJIEHHBIX
OLMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yNbTaTa LEJIU U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JAPYroro YeJoBeKa B XO0JIe CIopa WM JUCKYCCHUHM Ha HAY4YHYIO TEMY, TOHU-
MaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MIPU3HABATH CBOE MPaBO Ha OIIMOKY MpHU pelIeHUuH (PU3MUECKUX 3a7ad WM B YTBEPXKACHUSAX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJBTATHBI

K xoHiy oOyuenust B 7 KJjacce rpeiMeTHbIe pe3ybTaTbl Ha 6a30BOM YPOBHE JOJKHBI OTpa-
&KaTb CHOPMHUPOBAHHOCTD y O0YUAIOIINUXCSI YMEHU:



UCIOJIb30BATh MOHATHS: (PU3HUECKUE U XMMHUUYECKHE SBJICHUS, HAOII0I€HUE, IKCIIEPUMEHT, MOJIEINb,
TUIIOTE3a, CAWHUIBI (PU3MYECKUX BEIMYHMH, aTOM, MOJIEKyJa, arperaTHbIe COCTOSIHHMS BEIIEeCTBa
(TBEpmoe, XKUAKOE, Ta3000pa3HOE), MEXAHUYECKOE MBM)KCHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPAeKTOPHS, paBHOJACHCTBYIOMIAs cuiia, aedopmanus (ynpyras, IiacTHdeckas),
HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

paznuyath siBiaeHus (IudQy3us, TEII0BOS IBMKEHHUE YACTHIl BEIIECTBA, PABHOMEPHOE JBIKEHHE,
HEpaBHOMEPHOE JBM)KEHUE, MHEpLUs, B3aUMOJICHiCTBHE TeJ, paBHOBECHE TBEPABIX TEN C 3aKpel-
JNEHHOW OCHIO BpAlCHMs, IIepeada AaBJICHUs TBEPABIMM TEIAMHM, KMJIKOCTSIMHU M ra3aMu, aTMo-
cepHOE NaBjeHUE, TUIAaBaHUE TeJl, IPEBPAILCHUs] MEXaHUUYECKOM 3HEpPrum) Mo ONMCAHUI0 UX Xa-
paKTEepHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (U3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHNUE U3YyYCHHBIX (PU3NYECKUX SIBICHUI B OKPY)KAIOIIEM MHUpPE, B TOM UYHUCIIE
(bu3nyeckue sIBICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3IIMYHBIMU CKOPOCTSIMH B J)KHBOM U He-
KUBOHW MPUPOJE, IEHCTBUE CUIIBI TPEHUS B IPUPOJEC M TEXHUKE, BIUSIHUE aTMOC(EPHOTO JaBICHUS
Ha >)KMBOH OpraHusM, IJaBaHue pbIO, pblYaru B TEJE 4Ye€JIOBEKa, PU 3TOM MEPEBOAMUTH IIPAKTHYE-
CKYIO 3a/1a4y B YU€OHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBIICHHIA;
OIUCHIBATh U3YYCHHbIE CBOMCTBA T€l U (PU3MUECKHUE SIBICHUS, UCIIOIb3Ysl (U3NUECKUE BEINUUHBI
(Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPENIHSS CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSKECTH, BEC Tella, Cujla TPEHUs, JaBieHue (TBEPIOro Tela, XKHUIAKOCTH, I'a3a), BHITAIKUBAIO-
mas cuja, MeXaHudeckas paboTa, MOITHOCT, TICYO CHJIBI, MOMEHT CHJIbI, KO((QHUIIMESHT MOJIE3HO-
ro JefcTBUS MEXaHU3MOB, KHHETUYECKas U MOTEHLMAIbHAs SHEpPIrus), Ipu ONUCAHUM NPaBUIIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICI HCIIOJNB3YEMbIX BEIMYUH, UX 0003HAYCHHS U C€IUHHIBI (huznde-
CKUX BEJIMYHMH, HAXOIUTh (hOPMYJbl, CBA3BIBAIOLINE AAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPaUKK U3yYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUECKUE SABICHUS U MPOLIECCHI, UCIOIb3Ys MPpaBUIIa CI0XKEHUS
cun (BIIOJIb OJHOM mpsMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUJIO PaBHOBECUS
pblyara (0J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHMs MEXaHHYECKOH 3Hepruu, npu
3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €I0 MATEMAaTUYECKOE BbIPAKEHUE;
OOBSICHATH (PU3NYECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE CUTYaIHii
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MNPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00bsiICHeHUE U3 1—2 JOrMuYecKuX IaroB ¢ onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBIIE-
HUM, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemaTh pacy€THbIe 3a/1a4M B 12 1eiicTBUs, UCTIONB3Ys 3aKOHBI U (hOPMYIIbI, CBA3BIBAIOIINE (PU3U-
YEeCKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alMCbIBaTh KPAaTKOE YCJIOBHUE, MOJCTaB-
JATh (PU3MUECKUE BEIMYMHBI B (POPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIE JaHHBIE,
HE0OXOJIMMBIE JJIsl pelIeHMs] 3a]1a4, OLIEHUBATh PEATMCTUYHOCTh MOJIYYEHHONH (PU3NYECKOW Belu-
YHHBI,

pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOYXHO PEIINUTh IPU MOMOIIM (PU3NUYECKUX METOJO0B, B ONHCa-
HUM HMCCIIeIOBAHUS BBIIEIATh MIPOBEPSIEMOE MPEAINONIoKeHHE (TUIIOTe3Y), pa3iuyaTh U UHTEepIpe-
THPOBATh MOJTYYEHHBIN Pe3yJbTaT, HAXOAUTh OMMOKHU B XOJ€ OIbITA, JIENaTh BBIBOJABI 110 €r0 pe-
3yJIbTaTaM;

MIPOBOAMTDH OMBITHI IO HAOIIOJECHUIO (PU3NYECKUX SIBICHUM MM (PU3MUECKUX CBOMCTB Te: opMYy-
JMPOBATh MPOBEPSIEMBIE MTPEIIOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000PYA0BaHMS,
3aMMChIBaTh X0/ OMbITA U (POPMYIHPOBATH BHIBOBL;

BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MaccChl Tea, 00bEMa, CHUIIbI U TEMIEpaTyphl
C HCII0JIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMKUCHIBATh MMOKA3aHUs MIPUOOPOB C yué-
TOM 33JJaHHOM aOCONIOTHOM MOTPEUTHOCTH U3MEPEHUH;

MIPOBOAUTH HCCIEA0BAHNE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETWYHHBI OT JIPYrod € HCIOJIb30Ba-
HUEM MPSIMBIX U3MEPEeHUH (3aBUCUMOCTH IYTH PABHOMEPHO ABMIKYIIETOCS Tela OT BPEMEHU JIBU-
KEHHSI TeJa, CUJIbl TPEHUS CKOJBKEHHS OT Beca Teja, KayecTBa oOpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJ, CUJIBl YIIPYTOCTH OT YAJIHMHEHUS
MIPYXUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMa MOrPY:KEHHOM YacTH TeNa U OT IUIOTHOCTH KHUJKO-
CTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT INIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TEeJ0, YCIOBHMA
IJIaBaHMs Tell, YCIOBUI paBHOBeCHUsl phlyara U OJOKOB), y4acTBOBaTh B IJIAHHUPOBAHUHM y4eOHOTO
HCCIIeIOBaHMsI, COOMPATh YCTAaHOBKY U BBIOJIHATH M3MEPEHHs, CIeays IMPeI0KEHHOMY IUIaHy,



(bUKCHPOBATh PE3yNbTAThI MOTYYEHHON 3aBUCUMOCTH (PM3HMUYECKUX BEJTMYMH B BUJIE TTPEIOKCHHBIX
TabauI U TpaduKoB, A€7aTh BBIBOJBI 110 pE3yIbTaTaM HCCICIOBAHNUS;

IPOBOANTH KOCBEHHBIC H3MEpEHHsI (U3MUCCKUX BEIWYHMH (IUIOTHOCTH BEINECTBA JKUAKOCTH H
TBEPIOTO TeJa, CUJIa TPEHHS CKOJIBKEHHS, JaBJICHHE BO3yXa, BHITAJIKUBAIOIIAs CHIIA, IEHCTBYIO-
mas Ha NOTPYKEHHOE B JKUJIKOCTH TeNO, KO3(PUIIMEHT MOIe3HOro NeHCTBHUS MPOCTHIX MEXaHH3-
MOB), CII€Aysl MPEIOKEHHOW MHCTPYKIMH: TPU BBIOJHEHUH M3MEPEHUN COOMpPATh HKCIEPUMEH-
TAJIHYIO YCTAaHOBKY M BBIYHCIIATH 3HAYCHNUE NCKOMOW BEIMYNHBI;

co0Jr01aTh MpaBuiIa TEXHUKHU OE30MIACHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3bIBaTh NMPHUHIHIIGI ICHCTBUS PHOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JTHHAMO-
METp, COOOIIAONINECs] COCYIbI, OapOMETp, phIYar, HOABMKHBIM M HETIOBIKHBIN OJIOK, HAKJIOHHAS
TUIOCKOCTB;

XapaKTepU30BaTh NPUHINIBI ACHCTBUS N3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI
Ha MX ONHUCAHUsA (B TOM YHCJE: MOJIIIMITHUKH, YCTPOWCTBO BOJOIPOBOJIA, THIPABINYECKUN Tpece,
MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeOMETp), UCIIONb3ys 3HAHUS O CBOMCTBaX (u3uye-
CKUX SIBJICHUH ¥ HEOOXOAUMBIE (PU3NYECKHE 3aKOHBI, 1 3aKOHOMEPHOCTH;

NPUBOIUTE HPUMEPHl (HAXOAUTh WH(POPMAIMIO O TNPHMEPax) MPAKTHYECKOTO HCIOIb30BAHMS
(bu3MUeCKNUX 3HAHWUN B MOBCEAHCBHOW JKU3HM ISl oOecriedueHrs: 0€30MacHOCTH MPH OOpaIieHuu ¢
npudOpaMH U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 30POBbS U COOIIOACHHSI HOPM 3KOJIOTH-
YEeCKOT'0 TIOBE/ICHUS B OKPYXKAIOIIEH cperie;

OCYHIECTBIISITH OTOOP MCTOYHUKOB MH(popMmanuu B MHTEpHETE B COOTBETCTBUM C 3aJlaHHBIM TTOMC-
KOBBIM 3aIIPpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUHA W IyTEM CPaBHEHHS PAa3IMYHBIX UCTOYHHUKOB
BBIJICIIATH HHPOPMAIIHIO, KOTOPAst SIBJISETCS TIPOTUBOPEYUBOM MIIM MOXKET OBITH HEIOCTOBEPHOI;
WCTIOJIb30BATh TPH BHITIOHEHUH YUEOHBIX 33JaHUH HAyYHO-TIOMYJISIPHYIO JINTEpaTypy (PpHU3NUecKo-
ro CcoJIepKaHus, CIIpaBOYHbIE MaTepualibl, pecypchl ceTn VHTepHeT, BiaaeTs npuéMaMu KOHCIEK-
TUPOBAHMI TEKCTA, MpeoOpa3oBaHus HH(YOPMAIH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC U YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 MCTOYHHKOB
nHbopManuy (U3MUECKOTO COJCPKAHUSA, B TOM UYHUCIIE ITyOJUYHO AENaTh KPaTKHe COOOIICHUs O
pe3ynbTaTax MPOEKTOB WIIM y4eOHBIX MCCIIEIOBAaHHUM, IPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh M3Yy4YCH-
HBIM MOHATUIHBIN annapaT Kypca QU3UKH, COMPOBOXKAATh BHICTYIIJICHUE ITPE3EHTAI[UEH;

IIPU BBIMOJHEHUHM Y4E€OHBIX MPOEKTOB M HCCIIEAOBAHHUM pacrpenenirtbh 00sf3aHHOCTH B TpyIIe B
COOTBETCTBHUH C MTOCTABJICHHBIMHU 3aJ[adaMH, CJIICUTh 32 BHITIOJTHEHUEM IIJIaHa JICHCTBHH, aJIeKBaTHO
OLIEHUBAaTh COOCTBEHHBIN BKJIAJ B JIEATENBHOCTh I'PYIIIbI, BHICTPAaUBaTh KOMMYHHKAaTHUBHOE B3au-
MO/JICHICTBHE, YIUTHIBasi MHEHHE OKPYKAIOIINX.

K xoniy oOyuenus B 8 kjacce rnpeiMeTHble pe3ysibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpa-
&KaTb c(POPMHUPOBAHHOCTD y 00YHAIOIINUXCS YMEHUM:

UCIOJb30BaTh MOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE JBHKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMSI BEILIECTBA, KPUCTAIUIMYECKUE U aMOP(HbIE Teja, HACHIIIEHHBI 1 HEHACHI-
IIEHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHsISI SHEPTUsl, TEIUIOBOI JBUTATENb, JJie-
MEHTApHBIN AJIEKTPUUYECKUI 3apsfl, 2JIEKTPUUYECKOE I0JIe, TPOBOJHUKN U JUAIEKTPUKHU, MTOCTOSH-
HBIN DJIEKTPUYECKHUI TOK, MArHUTHOE T10JIE;

pa3nuyarh SBJICHUS (TEIJIOBOE pacllMpeHHe U cXKaTue, TeIulolepenaya, TEIJIOBOE PaBHOBECHE,
CMauvBaHUE, KaNWULSIPHbIE SBJICHMS, HCIIApEeHUE, KOHJEHCAIUs, IUIaBJIEHUE, KPUCTAJUIM3AIUs
(oTBepAeBaHuE), KUIICHHE, Terionepeaaya (TermIonpoBOIHOCTh, KOHBEKIHS, U3JIyUYEHHE), DIEKTPH-
3a1Msl Tes, B3aUMOJAEHCTBUE 3apsi0B, AEUCTBUS AJIEKTPUUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHHe, B3a-
MMOJICHCTBHE MAarHUTOB, IEHCTBHE MarHUTHOTO TOJIsl HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIUS) 110 OMHMCAHWIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB, JAEMOHCTPHPYOIIHX
JTaHHOE (PU3UYECKOe SIBJIICHUE;

pacrio3HaBaTh MPOSBICHNAE M3YyYCHHBIX (U3NYECKHUX SIBICHUH B OKPY)KAIOIIEM MHUpPE, B TOM YHCIIe
¢dusnveckue sBJICHUS B PUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M KaWJUISIPHBIE SIBJICHUS B IPUPO/IE,
KpUCTaJIIb B pupoje, uznydenue ComHIla, 3aMep3aHue BoJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHue



pOCBI, TyMaHa, UHEes, CHera, 3JIEKTpUYECKHUEe SBJIEHHS B aTMOc(epe, dJIEKTPUUECTBO KUBBIX Opra-
HU3MOB, MAarHUTHOE TOJIe 3eMJIH, APEi] MOJIIOCOB, POIb MArHUTHOTO TOJS [UIS KHU3HH Ha 3emie,
MOJIIPHOE CHUSIHUE, IIPU 3TOM IE€PEBOAMTH NMPAKTHUYECKYIO 3a/lady B Y4eOHYIO, BBIAEIATH CyIIle-
CTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NUECKUX SIBIICHUI,

OIMCHIBATh U3YYCHHbIE CBOMCTBA T€l U (PU3MUECKHUE SIBICHUS, UCIIOIb3Ysl (U3NUECKUE BEINUUHBI
(TemriepaTrypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, Y/AEJIbHAs TEIJIOEMKOCTH BEILECTBA,
yllenbHas TeIJIoTa IJIaBJIEHUs, yleJIbHas TeIIoTa napooOpa3oBaHus, yaelbHas TEMjaoTa CropaHus
TOILIMBA, KOA(P(UIIMEHT MOJIE3HOTO IEHCTBHS TEIUIOBOM MAILIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3-
IyXa, JIEKTPUYECKUH 3apsill, CUJla TOKa, MIEKTPUUYECKOE HalpshKEHUE, CONPOTUBICHUE IPOBOIHU-
Ka, yJeJIbHOE COIIPOTHBIICHHE BELIECTBA, pad0Ta U MOLIHOCTh IEKTPUUECKOrO TOKA), P OIKCa-
HUU MPABHIBHO TPAKTOBATh (PU3UUYECKUN CMBICT MCIOIB3YEMbIX BEIIMYMH, 0003HAYCHUS U €AMHU-
16l (PU3MYECKUX BEJIWYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIMYMHY C
JIPYTUMH BEJTMYUHAMHU, CTPOUTH TPa(QUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOLECCHI, UCIIOJIb3YsI OCHOBHBIE MOJI0XKE-
HUSL MOJIEKYJISIPHO-KHUHETUYECKON TEOPUN CTPOEHUS BELLECTBA, IPUHIIUII CYIIEPIIO3ULIMH TOJIEH (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsja, 3akoH Oma Juis yd4acTka Lenu, 3akoH Jpxoymnsa—
JleH1a, 3aKOH COXpaHEHUs! YHEPTUH, TIPH ITOM JaBaTh CIOBECHYIO (JOPMYIHMPOBKY 3aKOHA M 3aIU-
CBIBaTh €0 MAaTEMaTHUECKOE BbIPAXKEHUE;

OOBSICHATH (PU3MUECKUE TIPOIIECCHl U CBOWCTBA Tell, B TOM YHCJIE M B KOHTEKCTE CUTYallui MPaKTH-
KOOPHEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUYNHHO-CIIECTBEHHBIE CBSA3H, CTPOUTH OOBsCHEHHE
n3 1-2 jgorumyeckux 1maroB ¢ onopoi Ha 1—2 U3y4yeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUN, pU3nUe-
CKUX 3aKOHOB MJIM 3aKOHOMEpPHOCTEH;

pemaTh pacy€THBIC 3a/1a4u B 2—3 JCWCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOIINE (PHU3U-
YeCKHEe BEJIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISBIAThH
HE/IOCTATOK JIaHHBIX JIJIsl pEIICHUs 3a7adyd, BBIOMPATh 3aKOHBI U (hOpMyIIbl, HEOOXOAUMBIE I €€
peleHysl, IPOBOJUTh PACUEThl U CPABHUBAThH IOIYYEHHOE 3HAUeHUE (DPU3MYECKON BETUYMHBI C U3-
BECTHBIMU JJAHHBIMU;

pacro3HaBaTh po0JIeMbl, KOTOPbIE MOKHO PELIUTh MIPU MOMOIIU (PU3NYECKUX METOJIOB, UCIIOIb3Ys
OIMCaHUE MCCIIE0BAaHNUS, BBIICIATh IPOBEPSIEMOE PEIIOI0KEHHNE, OLIEHNBATh MPAaBUILHOCTD I10-
psaKa IpOBEACHUS UCCIIEI0BAHUS, 1€1aTh BHIBOJIBI;

MIPOBOJUTH ONBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBJICHUN WM (GU3NYECKUX CBOMCTB Tell (KamuJ-
JSIpHBIE SBJICHHS, 3aBUCHUMOCTD JIaBJIEHUS BO3/yXa OT €ro o0b&éma, TeMnepaTypbl, CKOPOCTH Mpo-
1[ecca OCTBIBaHUS U HAarpeBaHMsI MIPHU M3JIyYEHUU OT LIBETa U3JTy4aroulei (morjiouaromniei) nopepx-
HOCTH, CKOPOCTb UCIIAPEHUs BOJBI OT TEMIIEPATYpPBhl )KUJIKOCTH U IUIOIMAAN €€ MOBEPXHOCTH, JIEK-
TpU3alusl Tel U B3aUMOJAEUCTBUE 3JEKTPUUECKUX 3aps0B, B3aUMOJICHCTBUE MOCTOSHHBIX MarHu-
TOB, BH3yaJM3allis MAarHUTHBIX IIOJIEW TOCTOSIHHBIX MAarHuTOB, IEHCTBUS MAarHUTHOIO TOJS Ha
MIPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUTATENS IOCTOSIHHOTO TOKA):
(bopMyIMpOBaTH IPOBEpsiEMbIE MPEANONI0KEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOIO 000py-
JIOBaHMsI, OMMCHIBATh XOJ ONbITa U (POPMYIUPOBATH BHIBO/IBI;

BBITIOJHATD NPSIMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH BO37yXa, CHJIBI TOKA,
HaNpsDKEHUs C MCIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JaTUYMKOB (PU3MUECKUX BEIMYMH, CpaB-
HUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHON aOCOMIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH HCCIEA0BAHNE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETWYHHBI OT JIPYrod € HCIOJIb30Ba-
HUEM TPSAMBIX M3MEPEHUH (3aBUCHMOCTH COINPOTHUBIIEHUS MPOBOJHMKA OT €ro JJIUHBI, IUIOLIaIu
MOTNEPEYHOI0 CEUEHUsI U YACIbHOTO CONMPOTUBIIEHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UAYIIETO
4yepe3 NPOBOJHUK, OT HANPSDKEHMsI HA MPOBOAHMKE, MUCCIIEOBAHUE MOCIEI0BATEILHOTO U Mapall-
JIENBHOTO COEJIMHEHUI MPOBOJIHMKOB): IJIAHUPOBATh MCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY U BBI-
MOJTHATHh M3MEpEHHMsI, Ceays NMpeIIoKEeHHOMY IUlaHy, (GUKCHpPOBATh Pe3yNbTaThl MOJYYECHHON 3a-
BHUCHMOCTH B BHJIe TaOIUI] U rpauKOB, JeN1aTh BBIBOBI [10 pe3yJIbTaTaM UCCIIEIOBAHMUS;
MIPOBOJIUTh KOCBEHHBIE M3MEpPEeHHs (PU3MUECKUX BETUYUH (yAenbHas TEMJI0EMKOCTh BEIEeCTBa,
COINPOTHBIIEHUE MPOBOJHKUKA, pa00OTa M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA): IJIAHUPOBATh U3MeEpe-
HUS, cOOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEAJIOKEHHON MHCTPYKIUH, U BBIYHC-
JISTh 3HAaYEHHUE BEJTMYUHBI;

co0uro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYy/I0BAHUEM;



XapaKTEePU30BaTh MPUHIIUIBI IEUCTBHS N3YYCHHBIX MPUOOPOB M TEXHHYECKUX YCTPOMCTB C OTIOPO
Ha WX OMUCaHUS (B TOM YHCJIE: CHUCTEMa OTOIJICHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIep-
METp, BOJBTMETP, CUETUYHK DJICKTPUUECKOU DHEPTUH, DJIEKTPOOCBETUTEIBHBIC MPUOOPHI, HArpeBa-
TEJNBHBIE ANEKTPONPUOOPHI (IPUMEPHI), IICKTPUUECKUE MPEIOXPAHUTEIN, IICKTPOMATHHT, JJICK-
TPOJBUTATEIb MTOCTOSIHHOTO TOKA), UCIIONIB3Ys 3HAHMUs O CBOMCTBAaX (DM3MYECKUX SIBJICHUN M HEOO-
XOJIUMbIC (PU3UUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA U M3MEPHUTEIbHBIC MPUOOPHI IO CXeMaM U CXeMa-
TUYHBIM PUCYHKaM (KHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, BUTATEIh BHYT-
PEHHEro CrOpaHMsl, JIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMbI AIEKTPUICCKUX IIENel ¢ MOCIIe10-
BaTEJIbHBIM U MMapajuIeIbHBIM COCIMHCHUEM DJIEMEHTOB, pasiinyasl YCIOBHBIC 0003HAYCHUS JIIEMEH-
TOB 3JIEKTPUYECKHX LIETIEH;

MPUBOJUTE TNPUMEPHI (HAXOAUTh HH(POpPMAIUIO O TpUMEpax) MPAKTHUYECKOTO HCIOIh30BAHUS
(bu3MUECKUX 3HAHUW B MOBCEAHEBHOW JKU3HH ISl oOecrieueHus: 0€30MacHOCTH MPHU OOpaIieHuu ¢
puOOpaMU U TEXHUYECKUMH YCTPONUCTBAMHU, COXPAHECHHS 3I0POBbS U COOJIFOACHUS HOPM IKOJIOTH-
YECKOr0 MOBEJICHUS B OKPYKAIOUIEH CpENE;

OCYIIECTBJIATh MOUCK MHMOpMauu (pu3nyeckoro cojaepkanus B MIHTepHETe, HA OCHOBE HMMEIO-
IIUXCS 3HAHUU U TyTEM CPaBHEHUS JIOTOJHUTEIBHBIX NCTOYHHKOB BBIACISATH HHPOPMAIIHIO, KOTO-
past SIBJIIETCS MPOTUBOPEUNBOU UITU MOYKET OBITh HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TP BBIMOJIHEHUN YU4E€OHBIX 3a/IaHUM HAYYHO-TIOMYJISIPHYIO JTIUTEPATYpPy (HU3UUIECKO-
ro CoAeprKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BIageTh NpuéMamMu KOHCIIEK-
TUPOBAHUA TEKCTa, MpeoOpazoBaHust HHGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC U KPAaTKHE YCTHBIE COOOIIeHus, 0000mas nudopmanuo u3
HECKOJIBKUX HMCTOYHHUKOB (PU3UYCCKOTO COACPXKAHUS, B TOM YHCIE IYOJMYHO TPEACTABIATH pe-
3yJbTaThl IPOEKTHOM WJIM UCCIEI0BATEIbCKON JESATENIbHOCTH, IPU 3TOM IPAMOTHO HCIIOJIb30BAThH
M3YYCHHBIN MOHATUHHBINA anmapat Kypca GU3HKH, COMPOBOXK/IATh BBHICTYIUICHUE TIPE3CHTAIINCH;

IIPU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (DU3MUYECKUX TMPOIIECCOB PACIPEAETSATh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHH C TOCTABJICHHBIMU 3a/J1a4aMH, CJICIUThH 32 BBIOJHEHUEM
IJIaHa JACHCTBUH M KOPPEKTUPOBATh €r0, aJICKBAaTHO OIIEHWBATh COOCTBEHHBIN BKJIAJl B JEATEIb-
HOCTb TPYINIIbI, BHICTPAUBaTh KOMMYHHKAaTHUBHOE B3aWMOJICHCTBHE, MPOSIBISAA TOTOBHOCThH pa3pe-
1aTh KOH(IUKTHL.

K xoHuy oOyueHus B 9 Kiacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa-
&KaTb CPOPMHUPOBAHHOCTh y O0yUAIOIIUXCS YMEHU:

HCIIONB30BaTh TIOHATHUSA: CHCTEMa OTCU€Ta, MaTepUajbHas TOYKA, TPAEKTOPHUs, OTHOCUTEIBHOCTH
MEXaHMUYECKOT0 JABIKEHUs, Ae@opmalius (ynpyras, IiacTuyecKkas ), TpeHHe, HEHTPOCTPEMUTENBHOE
YCKOpEHHUE, HEBECOMOCTb U Meperpy3KH, HEHTP TKECTH, a0COTIOTHO TBEPAOE TEJO, LEHTP TSHKECTH
TBEPAOIO TeJla, paBHOBECHE, MEXAaHUYECKHE KOJeOaHusl U BOJIHBL, 3BYK, HHPPA3BYK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAJIBHO30P-
KOCTb, CHEKTPBI UCITYCKaHUs U MOIJIOIEHUs, alb(a, 0eTa- U raMMa-u3JIy4eHus, U30TOIbI, s/IepHas
JHEPreTHKa;

pasnuyath sBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBH)KEHUE, PAaBHOYCKOPEH-
HOE MPSIMOJIMHEHHOE JBM)KEHHE, CBOOOIHOE MAaJCHUE Tell, pABHOMEPHOE JBHM)KEHHE 10 OKPY>KHO-
CTH, B3aMOJICICTBHUE TeJ, PEaKTUBHOE JBHKEHHUE, KoJiebaTelbHOe JBMUKEHHE (3aTyXarollie U Bbl-
HYXX/IEHHBIE KoJieOaHMs), pe30HAHC, BOJTHOBOE JBMKEHHE, OTPAXKEHUE 3BYKa, MIPSIMOJIMHEIHOE pac-
IIPOCTPAHEHUE, OTPAKCHUE M MPEIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAaXCHHE CBETA, Pa3iio-
’KeHue OeJIoro CBeTa B CIIEKTP M CIO0KEHUE CIEKTPAJIbHBIX IIBETOB, AUCIIEPCUS CBETA, €CTECTBEHHAs
PaMOaKTUBHOCTb, BOBHUKHOBEHUE JTMHEHUATOr0 CIEKTpa U3Iy4eHHsI) IO ONMHUCAHUIO0 UX XapaKTep-
HBIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;
pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DM3UYECKUX SBJICHUN B OKPY)KaloOIeM MUpE (B TOM YHUCIIe
¢usnyeckue SIBIEHUS B MPUPOJE: MPUIUBBI M OTJIHMBBI, JBMKeHHE MIaHeT COJIHEYHON CHUCTEMBI,
PEAaKTHBHOE JIBH)KCHHE >KMBBIX OPTaHU3MOB, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSICEHUE,



celicMUYeCKHe BOJIHBI, IIyHAMH, X0, IIBETA TeJl, ONTUYECKUE ABJICHUS B MPUPOJE, OMOIOrHUECKOe
JeiCTBUE BUUMOTO, YAbTPa(UOIETOBOTO M PEHTTE€HOBCKOTO M3JIyUY€HHH, €CTEeCTBEHHbIN paguoak-
TUBHBIA (DOH, KOCMUYECKHE JTyYH, pPaAHOaKTUBHOE M3Iy4EHUE MPUPOJHBIX MHUHEPAIIOB, JEHCTBHE
pPaZMOaKTUBHBIX U3JIyY€HUH Ha OpraHU3M YEJIOBEKa), IPU 3TOM IEPEBOAUTH IPAKTUUECKYIO 3a1a4y
B y4eOHY0, BBIJIENIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBATh U3YYCHHBIE CBOMCTBA TEN M (PU3MUECKHUE SIBICHUS, MCIIONb3Ys (PU3NUECKUE BEINUHHBI
(cpenHsiss 1 MIHOBEHHAsl CKOPOCTb Tejla MPU HEPAaBHOMEPHOM JABMKEHHM, YCKOPEHME, IepeMellle-
HUE, MyTh, YIIIOBasi CKOPOCTh, CHUJIa TPEHHUS, CHJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE CBOOOTHO-
ro MaJieHus, BeC Teja, UMITYJIbC Teja, UMILYJIbC CUJIbl, MEXaHWYecKas paboTa U MOIIHOCTb, IOTECH-
LMaJIbHAsl SHEPrus Telsla, NOJHATOr0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS YHEPIUus CHKaToU
IIPYKUHBI, KHHETUYECKAsl SHEPIUs, MOJIHAsE MEXaHWYeCKasi SHEPrus, IEpHOJ] U YacToTa KojaeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCThb CBETa, MOKa3aTellb IMPEIOMIIEHUS Cpe-
IIb1), TIPU OTIMCAaHUM NPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICT MCTOIB3YEMBIX BEIMYUH, 0003Ha-
YEeHUs U eIUHMLBI (PU3MUYECKMX BEIWYMH, HaXOIUTh (DOPMYJIbl, CBS3BIBAIOIIME JAHHYI (uU3nye-
CKYI0 BEIMYUHY C APYTUMH BEIMYMHAMHU, CTPOUTH Ipa)UKy M3YyYEHHBIX 3aBUCHMOCTEH (u3uue-
CKUX BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NYECKUE SIBICHUS U MPOLIECCHI, UCIOJIb3YS 3aKOH COXPaHEHMSI
SHEPI'UH, 3aKOH BCEMUPHOI'O TATOTEHUs, IPUHLUI CYNEPHO3ULIMU CUJI, TPUHLUI OTHOCUTEIILHOCTH
lNanunest, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJbCA, 3aKOHBl OTPAXEHUS U IPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsAA0BOr0 U MacCOBOIO YKMCEN IPU SJEPHBIX PEAKLMIX, IPU ITOM Ja-
BaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aITMCHIBATh €T0 MAaTEMaTHUECKOE BBIPAKEHUE;
OOBSICHATH (pU3MUECKUE TPOLIECCHl U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE CUTYyallUil IPaKTH-
KOOPHUEHTUPOBAHHOT'O XapaKTepa: BBIABIATH IPUUMHHO-CIICJCTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHUE
13 2-3 JOrMYecKHX IIAaroB ¢ OMOpol Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UUECKUX SBICHUI, (pU3nUe-
CKHMX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacyéTHble 3aJaun (ONMPAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHUIl), UCIIOJIb3Ysl 3aKOHBI U
(bopMmyIIbl, cBsI3pIBAIONINE (PU3HUECKUE BETUYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4H 3aIMChIBATh
KpaTKO€ yCJIOBHE, BBIABIATH HEIOCTAIONINE WIM U30BITOUHBIE JJaHHbIE, BHIOUPATh 3aKOHBI U (op-
MyJIbl, HEOOXOIMMBIE ISl pEIIeHUs, TPOBOAUTH PAcU€Thl U OLIEHUBATH PEATUCTUYHOCTH MOTY4EH-
HOTO 3Ha4eHUsl HPU3NUYECKOI BETMUNHBI;

pacrno3HaBaTh MpoOIeMbl, KOTOPHIE MOKHO PELIUTh NPU MOMOIIH (PU3MUECKUX METOJ0B, UCIIOJIb3YS
OIMCAaHUE MCCIEN0BAaHNUs, BBIACIATH IPOBEPSAEMOE IPEIIIOI0KEHNE, OLIEHUBATh MPABUIBHOCTD I10-
psaKa IpOBEIECHUS UCCIEA0BaHuUs, AeaTh BbIBO/Ibl, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOMIOACHUN 1
OTIBITOB;

MPOBOJIUTH OTIBITHI 110 HAOIIOACHUIO (PU3NUYECKUX SBJICHUM WIN (PU3NUECKUX CBOMCTB Ten (M3yde-
HUE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMs PHEPTUH, 3aBUCUMOCTh MepHoAa KoyieOaHui
MPYKUHHOTO MasiTHUKA OT MAacchl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY/IbI
MaJIbIX KOoJieOaHMi, NPSIMOJIMHEIHOE pacpOCTpaHEHUE CBETa, Pa3jioKeHUe OeI0oro cBeTa B CHEKTp,
M3Y4YE€HHE CBOMCTB M300pa)K€HMsI B IUIOCKOM 3€pKaje M CBOWCTB M300pa)KeHUs mpeaMeTra B coOU-
paroieii JuH3e, HaOJI0JICHUE CIIJIOUIHBIX M JIMHEHUYaThIX CIIEKTPOB M3JIyYEHHs): CAMOCTOSITEIbHO
coOupaTh yCTaHOBKY M3 U30BITOUHOTrO HaOOpa o0OpyHOBaHUS, OMHUCHIBATH XOJI OINbITa U €ro pe-
3yJIbTaThl, (POPMYITUPOBATH BHIBOJIBI;

MIPOBOAUTH MPH HEOOXOMMOCTH CEPUIO MPSAMBIX U3MEPEHUMN, OIpesiessis cpeiHee 3HaueHHe n3Me-
psiemMoil BennuMHbI ((POKYCHOE paccTOosiHHE cOOMparoliei JIMH3bI), 000CHOBBIBATH BBHIOOpP criocoda
u3MepeHus (M3MepUTeIbHOro mpudopa);

MIPOBOJIUTH HCCIIEZIOBAaHUE 3aBUCUMOCTEH (DU3NYECKMX BEIUYMH C HCIOJIb30BAHUEM MPSIMbIX
n3MepeHuil (3aBUCMMOCTh IYTH OT BPEMEHH IpPHU PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON
CKOpOCTH, Tepuojia KoieOaHUi MaTeMaTHu4ecKoro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpaXCHHUS CBETa OT YIJia MaJeHHs U yIJla IPeJoMIIEHHUs OT yIJla aJIeHus): IIaHUPOBaTh UCCIEN0-
BaHUE, CAaMOCTOSITEIIbHO COOMPATh YCTAaHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYYEHHON 3aBUCHUMO-
CTH (PU3UYECKHUX BEIMYMH B BHUJE TaOIUI U IpadUKOB, JeNaTh BbIBOJBI M0 PE3yJIbTaTaM HCCIEH0-
BaHUS;

MIPOBOJUTH KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEIMUYMH (CpeIHssi CKOPOCTb M YCKOpEHHE Tella
IIPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOAHOTO MAaJCHHUs, KECTKOCTh MPYKUHBI, KO-



(GUIMEHT TPeHUs CKOJIBKEHHS, MEXaHNUeCKast padoTa M MOIIHOCTh, YaCTOTa M MEepHOA KojeOaHHi
MaTEeMaTHYECKOTr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJa COOMparomieil JUH3bI, Paguoak-
TUBHBII (DOH): IUTAHUPOBATH N3MEPEHHS, COOMPATh HKCIEPHUMEHTAIBHYIO YCTAHOBKY M BBITTOJIHSTH
HU3MEpCHUA, CIICAYA HpeZ[JIO)i(eHHOfI HUHCTPYKIMHU, BBIYUCIATH 3HAUCHUC BCIWMYWHBI U AHAJIU3UPO-
BaTh MOJYYEHHBIC PE3YJIBTATHI C YUETOM 3aJaHHON IOTPEITHOCTH U3MEPEHUIA;

co0Jr01aTh MpaBuiIa TEXHUKHU OE30MIACHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
pa3IuyuaTh OCHOBHBIC MPU3HAKU M3YYEHHBIX (DMU3UUECKHX MOJENEH: MarepuaibHas TOYkKa, abco-
JJEFOTHO TBép,[[OC TCJI10, TOYCUHBIM MCTOYHHUK CBCTA, JIYy4, TOHKAad JIMH3a, IJIaHCTapHasaA MOJCJIb aTOMa,
HYKJIOHHAsI MOZIEJIb aTOMHOTO /pa;

XapaKTepU30BaTh MPUHINIBI ACHCTBUS N3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI
Ha UX OIMUCaHUA (B TOM YHCJIC: CIUAOMCTP, AATYHUKU IMOJIOKCHUA, paCCTOAHUA U YCKOPCHHSA, paKC-
Ta, XOJIOT, OYKH, EpUCKOM, (hoToanmapar, ONTHIECKUE CBETOBOJIBI, CIIEKTPOCKOII, JO3UMETp, Ka-
Mepa Buiibcona), nucnosp3ys 3HaHHUS O CBOMCTBAX (PM3NYECKUX SBJICHUHA U HE0OXOAMMBbIe (u3nde-
CKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXCMbI U CXECMATUYHBIC PUCYHKH M3YUCHHBIX TCXHUYCCKUX yCTpOﬁCTB, HU3MCPUTCIIb-
HBIX TIPHOOPOB M TEXHOJOTMYECKUX MPOLECCOB IPU PELICHUH y4eOHO-TIPAKTHYECKUX 33/1a4, ONTH-
YECKUE CXEMBI JIJIsl TOCTPOCHUS M300paKCHUH B TNIOCKOM 3€pKaJie U COOMPAIOIICH JTNH3E;
NPUBOIUTE HPUMEPHl (HAXOAUTh HWH(POPMAIMIO O TNPUMEPax) MPAaKTHYECKOTO HCIOIb30BAHMS
(bu3MYeCKNUX 3HAHWUU B MOBCEAHCBHOW JKU3HH ISl 0OecTrieueHrss 0€30MacHOCTH MPH OOpaIlieHuu ¢
npudOpaMH U TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUS 30POBbS U COOIIOACHHSI HOPM 3KOJIOTU-
YEeCKOT'0 TIOBE/ICHUS B OKPYXKAIOIIEH cpejie;

OCYHIECTBIISAITh TOMCK HH(pOpMaUuM (GHU3MYECKOro conepkaHus B MHTepHETe, caMOCTOATENHHO
(dhopMyIMpys TIOUCKOBBI 3alpoc, HaXOIUTh MyTH OMPEIEICHUS JOCTOBEPHOCTH IMOTYICHHON WH-
(dbopmanyu Ha OCHOBE MMEIOIINXCSl 3HAHUI U IOTIOTHUTEIBHBIX UCTOYHHKOB;

HCII0JIb30BaTh IPU BBINOJIHEHUH YYEOHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO JINTEPATYPY PU3NYECKO-
ro COJIepKaHus, CIIpaBOYHBIE MaTepualibl, pecypchl cetn VHTepHeT, BiaaeTs npuéMaMu KOHCIEK-
TUPOBAHUSA TEKCTa, peoOpa3oBaHusl HHPOPMALMK U3 OAHOM 3HAKOBOI CUCTEMBI B IPYT'YIO;
CO3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIC U YCTHBIE COOOLICHUSI HA OCHOBE MH(OPMAILIMK U3 HECKOJIb-
KHNX UCTOYHHUKOB (1)I/I?,I/I‘~ICCKOFO COZCpIKaHuA, Hy6J'II/I‘-IHO MNpEACTAaBIATE PE3YJIbTAThI HpO@KTHOI\/II N
MCCIIeIOBATEIbCKON JIEITENIbHOCTH, TPH 3TOM T'PAMOTHO HCIIOJIb30BaTh U3YyYCHHBIN MOHATHHHBIN
anmapaTr M3y4aeMoro pasieiia (U3MKH M CONPOBOXIATh BBICTYIUICHHUE MpE3CHTAIMEH ¢ y4ETOM
0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HaumeHnoBanwue pa3fenoB U TeM MPOrpaMMBbl KonuuectBo | DnexkTpoHHBIE (THPPOBHIE)
/T 4acoB o0pa3oBaTenbHbIC PECYPCHI
Bcero
Pazjen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEr0 MUpa
1.1 | ®usuka - HayKa O IPUPOJE 2 [[bubamnoreka [IOK
https://m.edso0.ru/7f416194]]
1.2 | ®uznyeckre BEIUYNHBI 2 [[BuGmmoTtexa IIOK
https://m.eds00.ru/7f416194]]
1.3 | EcrecTBeHHOHAYYHBIH METO]] IIO3HAHUS 2 [[BuGmmoTtexa IIOK
https://m.edso00.ru/7f416194]]
Wroro o pazneny 6
Pa3nea 2. [lepBoHayaibHble CBeICHHUS O CTPOCHHMH BEIECTBA
2.1 | CtpoeHue BemecTBa 1 [[BubmmoTeka IIOK
https://m.edso00.ru/7f416194]]
2.2 | JIBmKeHUE U B3aMMOJICHCTBHE YaCTHUIL BEIIECTBA 2 [[Bu6mmoTeka IIOK
https://m.edso00.ru/7f416194]]
2.3 | ArperaTHble COCTOSTHUS BEIIECTBA 2 [[Bu6mmoTeka IIOK
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https://m.edsoo.ru/7f4161941]]

Wroro no paszneny 5
Paznen 3. /IBu:keHue U B3auMojeiicTBUe Te
3.1 | MexaHu4ecKkoe JBHKCHUC 3 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4161941]]
3.2 | Nuepnus, macca, IIIOTHOCTh 4 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4161941]]
3.3 | Cwia. Bunsl cun 14 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4161941]]
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B
4.1 | Hasnenwue. [lepenaua gaBiaeHus: TBEPABIMU TeJa- 3 [[BubmuoTexa [JOK
MU, XHJKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f4161941]]
4.2 | JlaBneHue KUIKOCTH 5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4161941]]
4.3 | AtmochepHoe naBiIeHUE 6 [[bubmuoteka [IOK
https://m.edsoo.ru/7f4161941]]
4.4 | JleficTBUE )XKMJIKOCTH U ra3a Ha MOrpyKEHHOE B 7 [[bubmuoteka [IOK
HUX TEJIO https://m.edsoo.ru/7f4161941]]
Uroro no pazueny 21
Paznen 5. Pabora u MomHoOCThL. JHEpIrUs
5.1 | PaboTa 1 MOLIHOCTh 3 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f416194]]
5.2 | IIpocThie MEXaHU3MBI 5 [[BubmmoTexa LIOK
https://m.edsoo.ru/7f416194]]
5.3 | Mexanudeckas SHEprus 4 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]
Wroro no pazneny 12
PesepBHOeE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
8 KJIACC
Ne HanmenoBanue pa3ieinoB U TEM IPOrpamMMbl KonnuectBo | OnexkTpoHHBIE (HUPPOBHIE)
n/m 4acoB o0pa3oBaTenbHBIE PECYPCHI
Bcero
Pasnen 1. TenioBble siBiaeHUs
1.1 | CtpoeHue u CBOMCTBA BEIIECTBA 7 [[BuGmmoTteka IIOK
https://m.edsoo.ru/7f4161941]]
1.2 | TemnoBbIe IPOIECCHI 21 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4161941]]
Hroro no paszneny 28
Paspea 2.
2.1 | Dnextpuueckue 3apsabl. 3apsHKeHHbIE Tella U UX 7 [[bubmnoreka LIOK
B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4161941]]
2.2 | TlocTOSIHHBIH 2NIEKTPUUECKHUI TOK 20 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4161941]]
2.3 | MaruuTHbIe SIBICHUS 6 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f4161941]]
2.4 | DneKTpoMarHuTHast UHAYKIUS 4 [[bubmnoreka LIOK
https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne /it HanmenoBanue pa3aenoB U TeEM IPOrPaMMBI KomuuectBo | DnekrponHbie (udpoBbie) 00-
4acoB pa3oBaTelbHBIC PECYPCHI
Bcero
Pa3zjnen 1. MexaHuveckne siBJeHUSA
1.1 | MexaHu4eckoe IBHKEHUE U CITOCOOBI €T0 OITH- 10 [[BubmunoTexa [JOK
CaHus https://m.edsoo.ru/7f41a4a6]]
1.2 | BzaumonericTBre Tei 20 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHBI cOXpaHEHUS 10 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. MexannuecKkue KoJ1e0aHUsA U BOJHBI
2.1 MexaHn4ecKkue KojieOaHus 7 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a4a6]]
2.2 MexaHnuyeckue BOJIHBI. 3BYK 8 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41a4a6]]
Wroro no pazneny 15
Pa3nes 3. DjieKTpOMarHuTHoE 1oJie U 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 DNEeKTPOMarHuTHOE I0JI€ U 3JIEKTPOMArHUTHbBIE 6 [[bubmuoteka [IOK
BOJIHBI https://m.edsoo.ru/7f41a4a6]]
Wroro no pazneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
4.1 3aKOHbI pacpOCTPAHEHUS CBETA 6 [[bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6]]
4.2 JIMH3BI U oNTUYECKUE MPUOOPHI 6 [[bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6]]
4.3 PaznosxxeHne 6eoro cBera B CIIEKTP 3 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pa3znen 5. KBanTOBBIC SIBJICHUSA
5.1 HcnyckaHnve 1 OrIonieHue CBeTa aTOMOM 4
5.2 CTtpoeHne aTOMHOTO siipa 6
53 SAnepHble peakuuu 7
Hroro no pazneny 17

Pazgen 6. IloBTopuTe1bH0-0000 110 HIT MOAYJIb
6.1 [ToBTOpEeHME U 006001IEHUE COACPHKAHIS 9
' Kypca ¢usuku 3a 7-9 xnace
‘I/ITOI“O 10 pazjerny H 9 H

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

| 102
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