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COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIero Mupa.

®usuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHOCTE M3MEPEHNNA. MeXayHapOIHAsI CUCTEMA €AMHMULI.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHaydHBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKAa HAyyHOTO BONPOCA, BBIABW)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUNOoTe3, O0ObsicHEeHHe HalmogaemMoro spiaeHus. OnucaHue
(u3NYeCKuX ABJICHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. ®uznyeckue NMpUOOPHI M MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM M IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomul u onvimel.

Onpenenenre HeHb! JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTosHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TE.
W3mepenue TeMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHHA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIlIe BBICOTA ITyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HMX pa3Mepbl. ONBITBI, IOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHue dactul BemiecTBa. CBSA3b CKOPOCTH JBMKCHMS 4YaCTUL C TEMIEPAaTypOM.
bpoynoBckoe nBmwxenue, auddysus. B3aumozelicTBue wacTul] BellecTBa: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI BEIIECTBA: CTPOCHHE TIa30B, JKMAKOCTEH M TBEPABIX
(kpucTajuiMyeckux) Teia. B3auMocBs3p MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTtHblX COCTOSIHUN
BO/JIBL.

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysun.

3. HabGmopneHue sBieHHH, 0OBACHIIOIINXCA NPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHUI]

BEILECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMmeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (oTorpaduit).

2. OnsbIThI 110 HAOJIIOAEHUIO TEMJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBHSI CUII MOJIEKYJSPHOTO MPUTSKEHUSL.

Pasznen 3. /IBuikeHue u B3auMoaeiicTBHE TeJl.

Mexannueckoe IBUXKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. (CKOpOCTb.
CpenHss cKopoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacd€T Iyt U BpEMEHM JBUKECHHUSL.
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SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHMS Tel. Macca kak mepa umHepTHOCcTH Tena. IlnotHocte BemectBa. CBsi3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBleHME TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiaHetax. Bec tema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHogelicTBytomas cuil. Cuna tpeHus. TpeHue CKOJIbKEHUsS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHHS TeJa.
N3mepenue ckopocTH NPSAMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUHU.
Habntonenne n3MeHeHus: CKOpOCTH NP B3aUMOIEHCTBUHU TEJl.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.
JIa6opamoprze pabomot u onvimol.
1. Ompenenenne CKOpPOCTH PaBHOMEPHOTO ABM)KEHHA (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK JIajee).
2. OmpeneneHune cpemHell CKOPOCTH CKOJIBKEHHS OpycKa WM MIapuKa M0 HAKIOHHOH
MJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMalinu) NpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tena U
XapakTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenune. CiocoObl yMEHBIIICHUS U yBEJTMUEHUS JaBiaeHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, )KUIKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
riyounbl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atMochepHoe naBieHue. [IpUuuuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emau. OnbiTr Toppuyennu. M3mepenue aTtmMochepHOro naBlICHHSA. 3aBUCHMOCTH
aTMOc(epHOro JaBJICHHA OT BBICOTHI HaJ YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(EepHOTO JTaBJICHHUSI.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCy/Ipl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00bEMa TOTPYKEHHOM 4YacTH Tena W

MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CHIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue mnaBaHus TeN: IUIaBaHME WJIM TOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHONIEHUS TUIOTHOCTEHN TeJa U KUIAKOCTH.

Jlabopamopusie pabomot u onvimol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B KUIAKOCTh
YacTH TeJa.
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2. OmpeneneHue BBHITAIKUBAIOIICH CHJIBI, JCHCTBYIOIICH HA TEJNO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIEH Ha TEIO B
KUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00BbEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT IIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM U OIpeneieHue €€

rpy30I10AbEMHOCTH.

Paznea 5. PaGora u MomiHOCTb. JHeEprus.

Mexannueckasi pabota. MOITHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
priuara. [lpumeHeHue npaBuia paBHOBECHs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ mpocthix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. KuHetmueckas W mnoTreHUualnbHas 3Heprus. I[IpeBpamieHne
OJIHOTO BUJa MEXaHUYECKOM 3HEpPruu B APYyroil. 3aKOH COXpaHEHUS! IHEPTUU B MEXAaHUKE.

Jemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAHHU3MOB.

Jlabopamopnuie pabomel u onvimot.

1. Ompenenenne pabOTHI CHIBI TPEHHUS NPU PABHOMEPHOM JBHKEHHUU Teja [0

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccrenoBanue yclnoBHiA paBHOBECHSI phlyara.
3. Usmepenne KIIJ] HaKJIOHHON TIOCKOCTH.

4. W3yuyeHue 3aK0HA COXPAHCHUS MEXaHUYECKOW SHEPTHH.
8 KVIACC

Pa3nen 6. TenuioBblie siBIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOCHUS BelecTBa. Macca
U pa3sMmepbl aroMOB M MOJEKyJd. ONbITb, MNOATBEPKIAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro cocTosiHU BemecTBa. Kpucraminueckue u
amop¢usie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH U TBEPABIX T HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauuMBaHME UM KalWUIIpHBIE sBiIeHHUS. TermsoBoe
pacuIMpeHye 1 cKaTue.

Temneparypa. CBsA3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBW)KEHHS YaCTHII.
Buytpennsis sneprus. CrnocoObl W3MEHEHHUS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBeplieHune paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonuuecTtBo TeminoTel. YenbHas TEIUIOEMKOCTh BelIECTBA. TemiooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBneHue u oTBepleBaHUE KPUCTAITMYECKUX
BEIIECTB. YJenpHas Temiora IuiaBneHus. [lapooOpazoBanume u koHzaeHcanus. lcmapenwue.
Kunenue. YnenbHas TemnoTa mapooOpa3oBaHusi. 3aBUCHMOCTb TEMIEPaTyphl KUIIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpunnuner padotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. HaOmoneHnue OpOyHOBCKOTO JBMKEHHUSL.

2. Hab6mronenue nuddys3un.

3. Habnronenue siBIeHUN CMauMBaHUS U KalTUJUIAPHBIX SBICHUU.



Habmoienue TemioBoro pacimpeHus Tell.

W3menenne naBieHus ra3a npy U3MEHEHUU 00bhEMA U HarpeBaHUU WIIA OXJIAXKICHHH.
[IpaBusna u3smepeHus TeMmneparypsl.

Bunael Tenonepenayu.

OxuaxieHue Ipyu COBEPIICHUU PabOTHI.

HarpeBanue ripu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

0. CpaBHeHUE TETUIOEMKOCTEH PA3IMYHBIX BEIICCTB.

11. HaGnroieHne KUneHus.

12. HabOmroieHue OCTOSTHCTBA TEMITEPATYPhI IPH TUTABJICHUU.

13. Mojienu TeIIOBBIX JBUTATEICH.

Jlabopamopubvie padbomot u onvimel.

OMnBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

OnspIThI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIMPEHHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEIL.
Ornpenenenue naBiaeHUs BO3AyXa B OAJIIOHE MITIPHUIIA.

OMnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JaBJIEHHS BO3JyXa OT €ro o0néMa u
HarpeBaHus WU OXJIAKICHHUS.

[IpoBepka TrHUMOTE3Bl JUMHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKAa JKHJIKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMIIepaTyphl.

7. HaOnroneHnne M3MeHEHUs BHYTPEHHEH SHEPrHH Teja B pe3yibTare TEIUIONepeaaun u
paboTHl BHEIIIHUX CHIL.

UccnenoBanue siBICHUS TEIIOOOMEHA MTPU CMENIMBAHUH XOJIOIHOW U TOPSYEH BOJIBI.
Ompenenenne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOHW TpH TEIJIoOOMEHe C
HarpeThiM METaJUINYECKUM IHIUHAPOM.

10. OnpenencHue yaeapHON TEIUIOEMKOCTH BEIIIECTBA.

11. VccnenmoBanue mpoiiecca UCHapeHHus..

12. OnpeneneHue OTHOCUTEIHLHOM BIAKHOCTH BO3IyXa.

13. Omnpenenenue yneabHOM TEIIOTHI IJIaBJICHUS JIbA.

Pa3znen 7. diiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSI.

Onextpuzanus Ten. JlBa poja JEKTpUYECKHX 3apsiioB. B3zanmopelicTBue 3apspKEHHBIX
ten. 3akoH KynoHna (3aBUCHMOCTB CHJIBI B3aMMOJCMCTBUS 3apsSKEHHBIX TEI OT BEIUYUHBI
3aps70B U PACCTOSHUSL MEXK]TY TEIaMH).

Dnextpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro nosst. [lpuHuun cynmeprno3uuuu
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApPHBIN 3ieKTpudeckuid 3apsia. CtpoeHue
atoma. [IpoBOAHUKY U JTUAIEKTPUKHU. 3aKOH COXPAHEHUS IEKTPUIECKOTO 3aps/ia.

DNeKTpUYeCKUid TOK. YCIOBHUS CYIIECTBOBAHHUS OJIIEKTPUYECKOro Toka. Mcrounuku
MOCTOSIHHOTO TOKa. JleCcTBUA SIEKTPUYECKOTO0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEKTPUUYECKUN TOK B JKUJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. JnekTpuueckoe HampspbkeHue. CONpoOTHBICHHE
MPOBOJHHUKA. YJIENbHOE COINPOTHUBIEHHE BemlecTBa. 3akoH Oma Ui  ydacTka Lemu.
[TocnenoBarenbHOE U apaIIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota 1 MoIHOCTH 3MEeKTprYecKkoro Toka. 3akoH Jlxoyns—JleHna. DnekTprudeckue memnu
Y IOTPEOUTENH IEKTPUUECKOI SHeprun B ObITy. KopoTkoe 3aMbikaHHe.

[locTrosiHHble MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe JUIs Ku3HU Ha 3emuie. OnbIT Dpcerena. MaruutHoe nose
ANEKTPUUECKOTO TOKa. [I[puMeHeHue 3MeKTpOMarHuToB B TEXHUKE. /[eficTBHE MAarHUTHOTO MOJIS
Ha TPOBOJHHUK C TOKOM. OJEKTPOJABUTAaTENb MOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
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Oneitel  @apapness. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuwio  Jlenuna.
OnexrporeHepatop. CrocoObl MOJNyYeHHS SJIEKTPHUECKOW HHEPTUU. OIJIEKTPOCTAHLUU Ha
B0O300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

RBBowoo~NoO WD R

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DnekTpu3aus Teil.

JIBa pojia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKCHHBIX TEJl.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTUuecKas NHIYKIHSL.

3aK0oH COXpaHEHUs FICKTPUUIECCKUX 3apsI/IOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUUYECKOTO OIS,
HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B JKHIKOCTH.

I"a30BBIit pa3ps.

N3mepenune cuitbl TOKa aMIepMETPOM.

N3mepenue 35eKTpuuecKoro HampsKeHUs BOJIBTMETPOM.

Peocrar n mara3uH conpoTHBIICHAN.

B3anmopeiicTBre MOCTOSTHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3ICICHHsI TIOJIOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX TIOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
DIEeKTPOABUTATENb IIOCTOSTHHOTO TOKA.

HccnenoBanue sBIIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

OnbiTel Dapajes.

3aBUCHUMOCTD HaIlPaBJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHS .
DIEKTPOreHePATOP MOCTOSHHOTO TOKA.

Jlabopamopnuwie pabomel u onvimel.

ogakrwnE

10.
11.
12.

13.
14.
15.

16.

OnbITh! IO HAOIOICHUIO IEKTPU3ALMH TeJl MHAYKIHEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue NeHCTBUA IIEKTPUUECKOTO MOJIA HA IIPOBOJIHUKH U JUAJIEKTPUKH.
C6opka u mpoBepka pabOThI ANEKTPUUECKON LIEMH OCTOSIHHOTO TOKa.

W3mepenue U peryinpoBaHUe CHIIbI TOKA.

W3mepenue u peryimpoBaHUe HAIPSHKECHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT CONIPOTUBIICHUS
PE3UCTOPA U HANIPSHKEHUS HAa PE3UCTOPE.

OneITbl, IEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUYECKOIO0  CONPOTHBIICHHUSA
IIPOBOJHMKA OT €r0 JJIUHBI, IUIOIAJH IOIIEPEYHOr0 CEYEHMS U MaTepHala.

IIpoBepka mnpaBuia CIOKEHUS HANPSHKEHUM INPU INOCIEA0BATENbHOM COECIUHEHHUU
JBYX PE3UCTOPOB.

IIpoBepka npasuia AJis CUIIbI TOKA IIPU NAPAIJICIIBHOM COEAUHEHUU PE3UCTOPOB.
Omnpenenenne pabOThI AEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTop.

Onpenenenne MOIHOCTH NEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HaIpsKEHUs
Ha HEW.

Onpenenenne KII/[ narpeBarens.

HccnenoBanue MarHUTHOTO B3aUMOIEHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHMTHOTO TIOJISL IOCTOSIHHBIX MArHUTOB IMpPU HMX OOBEAWHEHHHM H
pa3eneHun.

HccnenoBanue AeCTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnpITbl, AEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIbI B3aUMOJAEUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIllPaBJIEHUS TOKA B KaTYILKE.

18. 3yyeHne AeHCTBUS MarHUTHOTO IOJISE HA TPOBOIHHUK C TOKOM.

19. KoncrpynpoBanue u uydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenune KIIJI anekTpoaBUraTebHONW YCTAaHOBKY.

21. OnBITHl MO WCCIEIOBAHUIO SIBICHHUS 3JICKTPOMArHUTHOW WHIYKIMU: HCCIEIOBAaHUE
W3MEHEHUN 3HAYEHUS U HallpaBJICHUSI HHAYKIMOHHOIO TOKa.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBW)KEHMs. PaBHOMepHOe mpsMoJuHEHHoe nABMkeHue. HepaBHomepHoe
npsiMoIMHeHOe JBWKeHHe. CpedHssi U MTHOBEHHAs CKOPOCTh Tejla MPH HEPaBHOMEPHOM
JBIKCHUH.

VYckopenue. PaBHoyckopeHHOE TIpsiMoJinHEelHOe BIkeHne. CBoOoHOE nageHue. OMbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKpYXKHOCTHU. [lepron u yactora oOpamienus. JluneitHas u
yriaoBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOpPEHHUE.

[TepBoiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYNEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiIa TPEHHUS CKOJIBKEHUSA, CUjla TPEHHS
MOKOSI, IPYTUE BUABI TPCHUSI.

Cuna TSXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TaJeHUs.
JBmwxenue 1ianetr BOkpyr Comnma. IlepBas kocmuueckast ckopoctb. HeBecomocth u
MEepErpy3KHu.

PaBHOBecne marepuanbHOU Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIJIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmnynbca. UMnynbc cuiibl. 3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE IBIKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui Tsbkectd, ynpyroctd, TpeHus. Cs3b
SHepruu U paboTel. [loTeHnManbHas SHeprus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[TorenumansHas sHeprus cxaroi npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPIHUU.

emoncmpayuu.

1. HabmroneHue MeXaHU4YECKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTeH W TPACKTOPHM IBMKEHHS OAHOTO U TOTO XK€ TeJa OTHOCHUTEIHHO

Pa3HbIX TeJl OTCYETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHUS IPSIMOJIMHEHHOTO JABHKEHUS.

4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO TBUYKECHHUS.

5. HalGnronenue nBuXeHHS Teja MO OKPY>KHOCTH.

6. HaOmromenne MexaHHMYECKUX SBICHUH, MPOUCXOAALIUX B cucTeMe oTcuéTa «Tenexka»

pH €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO KaOnHeTa (DU3UKH.

7. 3aBUCHMOCTH YCKOPEHHS TeIa OT MacChl TeJa U JEHCTBYIOIIEH Ha HETO CUITBI.

8. Habnronenue paBeHCTBA CHII IPU B3aUMOJICHCTBHUU TEN.

9. V3MmeHeHue Beca Tena MpU YCKOPEHHOM JIBHXKEHUHU.

10. [lepenava uMIynbca mpu B3auMOICHCTBUU TEI.

11. TIpeoOpa3oBaHus SHEPTUU MPU B3AUMOJCHCTBUH TEII.

12. CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOICHCTBUH.

13. CoxpaneHue UMMIyibca Mpu aOCOIOTHO YIPYTOM B3aHMOICHCTBUH.

14. HabmoieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHneHnue MeXaHU4ECKOW YHEPTUU MPU CBOOOHOM TaICHUH.



16. CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU ABMKCHUH Tella 10| ICHCTBUEM MPYKHUHEI.

Jlabopamopusie padbomot u onvimul.

1. KoncrpyupoBaHue TpakTa Jyisi pa3roHa U JajJbHEUIIEro PaBHOMEPHOTO JIBMKEHUS
[IapUKa WU TEJICKKH.

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHUS OpycKa WM JBUKCHHS IIApHUKa TI0
HAKJIOHHOM TJIOCKOCTH.

3. OmpeneneHue YCKOPCHHs Tela MPH PaBHOYCKOPEHHOM JIBIKEHUHM I10 HAKIIOHHOU
IIJIOCKOCTH.

4. HccnepgoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PAaBHOYCKOPECHHOM JBMKEHUU 0€3
HA4aJIbHOM CKOPOCTH.

5. TlpoBepka THIIOTE3bI: €CITH TPU PABHOYCKOPEHHOM JBIDKCHUM 0€3 HadalbHON
CKOPOCTH TIIyTHM OTHOCSITCS KakK psJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

6. HccnemoBaHWe 3aBUCHMOCTH CHIIBI TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAIBHOTO

JaBJICHUSI.

Omnpenenenne kKodPPUIIMEHTA TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue paOOTBI CHJIBI TPEHUS TMPU PABHOMEPHOM JBY)KCHHH Tella TI0

TOPU30HTAIBHON TOBEPXHOCTH.
10. Ompenienieare  pabOTHI CHIIBI YIIPYTOCTH TP TOJBEME Tpy3a C HCIOJIh30BAaHUEM
HETIOIBMYKHOTO U TIOJIBMSKHOTO OJIOKOB.

11. VI3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckne Kojae0aHusi M BOJIHBI.

KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHUCTHKW KOJEOaHWM: MEpPHOJ, 4acToTa,
aMIUIUTyJa. MaTreMatuyeckuii W TPYKUHHBIM MasTHUKW. [IpeBpamieHue »sHEpruu mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxatonue konebanus. BoiHyxneHHbie koseOanus. Pesonanc. MexaHuueckue BOJHBI.
CpoiicTBa MexaHnueckux BOJH. [IposonabHble M onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. ['pomMKkOCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U yapTpa3ByK.

emoncmpayuu.

Habmonenue xoneGanuii e moJ| 1eHCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.

Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmoienue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.

Pacrmipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHIA pEe30HAHC.

Jlaﬁopamopnbte pabomot u onvimol.

1. Ompenenenue 4acTOThl U IEpUOAA KOJIEOAHUN MATEMATUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U EPHOJa KOJIEOaHHH MPYKUHHOTO MasTHUKA.

3. HccnemoBaHue 3aBUCHMOCTU TEpHOJA KOJeOaHUI MOABEIIEHHOTO K HHUTU Tpy3a OT
JUITMHBI HUTH.

4. WccnegoBaHue 3aBHCHUMOCTH TepHOJa KojeOaHUN MPYKWHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHMOCTU MEpHOJa KOJNEOaHWW Tpy3a, MOJBEHIEHHOTO K HHUTH, OT
Macchl Ipy3a.

6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh TMEpHOJa KoJIeOaHWW TMPY>KUHHOTO
MasITHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKHUHBI.

7. VI3aMepeHue ycKOpeHUs: CBOOOHOTO Ma/ICHUS.

Pa3nes 10. DineKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIC BOJIHBI.

o ~

ocoukrwhE



DNEeKTPOMarHUTHOE TNOJie. DJIEKTPOMAarHuTHblE BOJHBL. (CBONHCTBA 3JEKTPOMAarHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. VMcnonbp3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BoxHOBBIE CBOWCTBA CBETA.

Jlabopamopubvie pabomot u onvimel.

1. H3y4yeHue CBOMCTB AIIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TenedoHa.

Pa3nes 11. CBeToBbIe IBJICHHS.

JlyueBas mopenb cBera. Mcrounuku cera. lIpsMosMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connna u Jlynsl. Otpaxkenue ceta. [lnmockoe 3epkano. 3aKOH OTpakKeHHsI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lolHOe BHyTpeHHEe OTpa’kKeHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOAX.

JIunza. Xox mydeir B mnmH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKOHa |
Teneckomna. ['1a3 kak ontudeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Paznoxxenue 6enoro cera B criekTp. OnbiTel HptoToHa. CliojkeHne CeKTPaaIbHBIX [IBETOB.
Jucnepcus cera.

emoncmpayuu.

[IpssMonMHENHOE pAacIIpOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyuenue n306paxxeHuil B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHYeCcKU CBETOBOJI.

Xon tydeid B coOuparomiei JTruH3e.

Xo ny4del B pacCEeUBaIOIIEH JIMH3E.

[Tonydyenune n300paskeHUI C MTOMOIIIBIO JTHH3.

. Ipunamun aeiictBus poroanmapara, MUKpPOCKOIIAa U TEJIECKOTIA.

10. Mozens riasa.

11. PaznoxeHue 6e10r0 CBETa B CIICKTP.

12. Tlonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJia OTPaKEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. V3yueHue XxapakTepUCTHK N300paXKeHUs MpeMeTa B IIIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yrila MPeIOMIICHUSI CBETOBOTO Jiydya OT yIiia MaJIeHUs Ha
IPaHULIE «BO3IyX—CTEKIIO.

[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenre (GOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
OnBITHI O PA3JI0KEHUIO OEJIOTO CBETA B CIEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NMPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(UITBTPBI.

Pa3znen 12. KBanToBbIe SIBJIEHHUS.

OmnbiThl Pesepdopna u ninanerapHas mojens aroma. Moaens atoma bopa. Hcnyckanue u
noryoieHue ceera aroMoM. KBaHntel. JInHeyaThle CIEKTpPHI.

PaguoaktuBHOCTh. Aunb(a, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas wmopnens aromHoro siapa. HM3ortombl. PagmoaktuBHble mnpeBparienus. Ilepuoa
MOJIypacnaia aTOMHBIX sIEp.

SnepHble peakiny. 3aKOHbI COXPAHEHHUs 3apsiI0BOIO M MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aTOMHBIX sjep. CBs3b Macchl M SHepruu. Peakium cuHTe3a M JeneHus saep. VcrouHuku
sHepruu CoJiHIA U 3BE3NL.

SAnepnas sHepreruka. JleicTBHs palMOAKTUBHBIX U3TYYCHHUI HA )KUBBIE OPTaHU3MBI.

CoNoR~LWNE

No ok



Jemoncmpayuu.

CriexTpbl U3IIy4eHHS U TIOTJIONICHHSL.

CriexTpbl pa3iaMyHBIX ra30B.

CrniexTp BoAOpoIa.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYICHUH.

Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB U MPOTYKTOB.

JIa6opamoprze pabomot u onvimol.

1. HaOmroneHue CIUTOMIHBIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyUCHHS.

2. HccrnenoBanue TPEeKOB: M3MEPEHHE SHEPTHM YACTUIBI MO TOPMO3HOMY IyTH (T10

¢dororpadusim).

3. H3mepeHune pagroakTHBHOTO (OHA.

IHoBTOpHUTEILHO-000011IAK0IIIUI MOIYIb.

[loBTOpUTENBbHO-0000IaOIIMKA ~ MOIYdb IpEeAHAa3HAuY€H s  CHUCTEeMaTH3aluud U
0000IIeHUsT TPEIMETHOTO COJIEPYKAHUSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO MPU U3yYCHHUN
BCEro Kypca (pU3UKH, a TakXkKe IS MOArOTOBKM K OCHOBHOMY I'OCYIapCTBEHHOMY 3K3aMEHY IO
¢uzuke U1 00yJaromuxcs, BBIOpaBIIMX 3TOT YU€OHBIN MPEIMET.

[lpy wW3y4YeHWM MJaHHOTO MOXYJS PEATH3YIOTCS W CHCTEMATH3HPYIOTCS — BHIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX OOeCTeurBaeTcs JOCTIDKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HopMUpYeTCs eCTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB WCCICIOBAHHS SBICHHNA TPUPOIBI M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUYECKHE SBIICHHS, TPUMEHSS TIOJNydCHHbIE 3HAHMS,
pemaTh 3a/1a4d, B TOM YHCIIE KAUeCTBEHHBIE U KCIIEPUMEHTAIILHBIE.

[IpyHIMNNATBEHO NEATEIbHOCTHBIN XapaKkTep JAaHHOTO pa3/iela pealn3yercs 3a CU€T TOoro,
4TO 00y4arolrecs BhIIOIHAIOT 3aJaHNs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHUN paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUECKUE SBICHUS
B OKPYXaIOIIEH MPUPOJEC U TOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHbIE METObI UCCIEN0BAHUS (PU3NUECKUX SIBICHUH, B TOM 4HCIle OIS
IIPOBEPKH MIIOTE3 U NOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbl€ OCHOBBI HamOoOJee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HarnpuMmep, MPaKTHYECKOrO MCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB SHEPrUM HA OCHOBE
3aKOHAa  INpEeBpalleHHs W COXPaHEHHs  BCEX  M3BECTHBIX  BHUAOB  DHEPIHUH.

ouakrwnE



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHUE IMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynprate wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Y
oOyuaromierocs OyayT chhOpMHUPOBAHBI CIICIYIONTUE JINYHOCTHBIC PE3yIbTATHl B YACTH:

e 1) MaTPpHOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBJICHHE MHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hrU3mueckoit
HayKH;

e [] IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

¢ 2) rpaskIaHCKOro M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

e [] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX U 3THUECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (DU3HKY;

e [] 0CO3HAaHME BAXKHOCTH MOPATLHO-ITUYECKUX MPUHITUATIOB B JIEATEILHOCTH YIEHOTO;

e 3)3cTEeTHYeCKOro BOCTIMTAHMS:

e [ BOCHPHATHE ICTETHYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHE IEHHOCTH (PU3NYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MU,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHEHIIIEH COCTABISAIOIIEH KYIbTYphI;

e [] pa3BuTHE HAyYHOU JFOOO3HATEIHPHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON IeATETLHOCTH;

e 5) popMupoBaHusi KYJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1Ar0NMOJyYHs:

e [] oco3HaHME LIEHHOCTH 0e30macHOro o0pas3a *H3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOr0 IMOBEACHHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e [ chopMupoBaHHOCTH HaBbIKa pedICKCHUHU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY W TaKOTO
K€ IIpaBa y Jpyroro 4ejioBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAaKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNIbHOM
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMHMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

e [] uHTEepec K NPaKTHUYECKOMY U3YYEHUIO MPOECcCHii, CBA3aHHBIX C (DU3HUKOIA;

e 7)3K0JIOTHYECKOI0 BOCTIUTAHUS:

e [] opueHTanMs Ha NpUMEHEHHE (PU3MYECKUX 3HAHUW /s pElIeHUs 3agad B 00JacTu
OKpYXarollel cpefpl, MIAaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IMOCIEACTBUMI
JUISL OKpY>KaroLel cpebl;

e [] oco3HaHue TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IMMyTeH UX peIIeHHUS,;

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUSIM COUMATbHOM M PUPOAHOM Cpelbl:

e [] moTpeOHOCTH BO B3aUMOJCWUCTBUU TPU BBHIMOJTHEHUHM UCCIEIOBAHUNA U TPOEKTOB
(bu3nuecKkoi HaNpaBICHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSIM JIPYTHX;

e [] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

e [] moTrpeOHOCTH B (OPMHPOBAHUM HOBBIX 3HAaHUI, B TOM 4ucie (HOpPMyTUpOBaTh UIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue Ae(pUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00IacTH (DU3UKH;

e [] IuTaHUPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

e [] cTpeMieHHE aHAJM3UPOBATh U BBISBISITH B3aUMOCBSI3W TPUPOJIBI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C UCTIONB30BaHUEM (PU3NIECKUX 3HAHMUIA;



e [] OLEHKAa CBOMX JEHUCTBUM C Y4E€TOM BIMSAHUA Ha OKPYXKAIOLIYyI0 Cpely, BO3MOKHBIX
1J100abHBIX TOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHs mTporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCAJIbHBIC y4eOHBbIC JECWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble Joruveckue aeiicTBUA:

® BBIIBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKU 0OBEKTOB (SIBIICHH);

e YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaCCU(UKAIIMU, OCHOBAHUS JUTsI 0000IIeHUS
Y CpaBHEHHS,

® BBIIBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTpUBAEMbIX (pakTax, JaHHBIX U
HAOJIOIEHUSX, OTHOCSIITNXCS K (PH3UIECKUM SIBIICHHSIM;

® BBIIBIATH NMPUYMHHO-CJICICTBEHHBIC CBSI3M NPH HM3YYCHUH (U3WYECKHUX SIBICHUH U
MPOIECCOB, JIENaTh BBIBOJABl C HCIOJB30BAHUEM JICAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIFOYCHUH, BBIZIBUTATh THIIOTE3BI O B3aUMOCBS3SX (PHU3UICCKUX BEITHUYHH;

® CaMOCTOATEIbHO BbIOMpaTh crmoco0 penieHUs ydeOHOM  (Qusmueckoil 3anadu
(cpaBHEHHE HECKOJIbKUX BapUaHTOB pEIICHHs, BHIOOp Hamboyiee MOIXOMAAIIETO C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

®  1CIOJIb30BAaTh BOMPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® TMPOBOJUTH IO CAMOCTOATENBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bM3UYECKUI FIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3NIECKOTO SBJICHHUS;

® OlEHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOIYUYCHHYIO B XOJI€
WCCIIETOBAHUS W SKCIIEPUMEHTA;

® caMOCTOATENbHO (opMynupoBaTh O000OIIEHHS W  BBIBOJBI IO  pe3yiabTaTam
MIPOBEIEHHOTO HAOJIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,

® [IPOTHO3UPOBATH BO3MOKHOE JalibHENIIee pa3BUTHE GU3NUYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

® T[PUMEHATh PA3NUYHBIE METOJbI, MHCTPYMEHTHI W 3alpoChl MpPHU TMOUCKE U OTOOpE
MH(OPMALIUY WIH JAHHBIX ¢ Y4ETOM MPEATIOKEHHON yueOHO! (r3nueckoit 3a1a4u;

® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U MHTEPIPETUPOBATH MH(POPMAINIO PA3TUUYHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;

® CaMOCTOSATENIbHO BBIOMpATh ONTHUMANBHYIO (OPMY NpeACTaBiCHUS WHGOPMALUU H
WUTIOCTPUPOBATh pPeLIaeMble 3a7ayll HECJIOXKHBIMH CXE€MaMHM, JAuarpaMMaMH, HWHOMN
rpaduKoil u uX KOMOMHAIUSAMHU.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

e B xoJe oOcyxaeHHs ydyeOHOro MaTepuala, pe3ylIbTaToOB JAOOPAaTOPHBIX pPadoOT U
IIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYLIECTBY 00CYKJaeMOIl TeMbl U BbICKA3bIBaTh UJCH,
HalleJICHHbIE Ha PEelIeHUe 3a/1a41 U MoAJepKaHue 01aroKenaTebHOCTH O0IeHHS;

® COMOCTaBISATH CBOM CYXKACHUS C CYXKICHHUAMH JAPYIHMX YYaCTHHUKOB JIMAJIOra,
oOHapyXHUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

® BBIPAXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



NyOJIMYHO  MPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PU3UYECKOTO  OIBITa
(3KcIIepUMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M WHAMBUAYaJbHOW pabOTHI
MIPU PEIICHUN KOHKPETHON (PU3UUECKOi MPOoOIeMBbI;

MPUHAMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS MO €€
JTOCTHKEHHUIO: PACIpeNeNIiTh POIH, 0OCYKIAaTh MPOIECCH U Pe3ylIbTaThl COBMECTHON
paboTbI, 06001IaTh MHEHHS HECKOJIBKHX JIFO/ICH;

BBITIOJTHATE CBOIO 4acTh PalOTHI, JOCTHras KaueCTBEHHOTO pE3yJbTara Mo CBOEMY
HaIPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C APYTUMH YWICHAMH KOMaHIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIAJAa B OOMMI TNPOXYKT 1O KPHUTEPHUSM,
CaMOCTOSATENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JeHCcTBUSA

Camoopranmu3amnus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUSIX, TPEOYIOIINX IS PEIICHUS
(buznuecKux 3HaHUI;

OpUEHTHUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENIeHUH (MHIUBUAyaTbHOE,
MPUHSATHE PEIICHUS B TPYITIE, IPUHIATHE PEIICHUH TPYIIIION);

CaMOCTOSITEIIEHO COCTAaBJISITh QJITOPUTM PpEHICHUS (U3UYECKOW 3ajaud WM IIJIaHa
WCCIICZIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJiaraeMble BApUAHThI PEIICHHI;

JIeNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYalluu U MpeJylaraTh IiaH e€ N3MEHEHNUS,

OOBSACHATh MPUYMHBI JOCTHXKEHUSA (HEAOCTHXKEHHUS) pe3yJabTaToB JAEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBHI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (HU3MUECKOTO
WCCIIEIOBAHUSl WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBLCTB, H3MEHHUBIIMXCS
CUTYaIUl, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro yejoBeKa B XOJE CIopa WK AUCKYCCHH Ha HAYyYHYIO
TEeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroTo;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU peleHUH (U3NYECKUX 3aJad WU B
YTBEPXKACHUAX Ha HAYYHbIE TEMbI M TAKOE K€ MPaBoO IPYToro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy obyuenuss B 7 kjiacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUINXCA YMEHHI:

UCIIONIB30BAaTh TIOHATHS: (U3MYECKHE M XUMHUUYECKHE SIBJICHUS, HaONlIoaeHue,
OKCTIEPUMEHT, MOJIENb, TUTIOTE3a, CIMHUIBI (PU3MYECKUX BEIWYHMH, aTOM, MOJICKYIa,
arperaTHble COCTOSIHUSI BellecTBa (TBEpPIOE, KHUIKOE, ra3000pa3HOe), MEXaHHUeCKOe
IBWKEHWE  (paBHOMEPHOE, HEpPaBHOMEpPHOE,  MpPSIMOJUHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIIAs cuia, naedopmarnust (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIBI;

paznuuath sBieHus (quddy3us, TEII0BoOe IBUKEHHE YacTHIl BEIIECTBA, PABHOMEPHOE
JBIKCHNE, HEPaBHOMEPHOE JBMKCHUE, WHEPIIMs, B3aMMOJCHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpallleHWs, Tepeaada JaBICHHUs TBEPABIMU
TeJIaMH, )KUAKOCTSIMHU M ra3aMu, aTMOC(EpHOe JaBlIeHNe, TUIaBaHue TeJl, IPeBpaIIeHIs



MEXaHUYECKOM 3HEPTUH) N0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (Pr3NYecKoe sIBICHUE;

pacrmo3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYCCKUX SBICHUI B OKPYXKAIOIIEM MHpPE, B
TOM dYHCIe (QU3NYECKHE SIBICHHUS B MPUPOJIC: MPUMEPHI IABWKCHUS C PA3THYHBIMH
CKOPOCTSIMU B JKMBOM M HEXUBOU NPUPOJAE, ACUCTBUE CWIBI TPEHUS B IPUPOJE U
TE€XHUKE, BJIMSIHHE aTMOCPEPHOTO AABJICHUS HA XUBOM OpraHusM, IUIaBaHUE pbIO,
pBplUaru B TeJie YEJIOBEKA, IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33Jauy B yueOHYIO,
BBIJICIISAT CYIIICCTBCHHBIC CBOMCTBA (TPU3HAKY ) (PU3UUECKHX SBIICHHIA,

OTIMCHIBATH M3YYEHHBIEC CBOMCTBA TeNl U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTb BEILECTBA, BPEMsI, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CHJa TPEHHUs, JaBJICHHE
(TBEpIoro Tema, XKUAKOCTH, ras3a), BBITAJKUBAIOLIAs CHJIA, MeXaHHMYecKas padora,
MOIIIHOCTh, IIJIEYO CHJIBL, MOMEHT CHJIbl, KOI(QQHUIMEHT TMOJE3HOro JIeHCTBUS
MEXaHU3MOB, KHHETUYECKasi W TOTCHIMAIbHAS YHEPTrus), IPH OMHCAHUHN TPABUIHHO
TPaKTOBAaTh (PU3MUECKHUI CMBICII HCTIOIB3YEMBIX BEJIMUMH, UX 0003HAUYCHHS U €IMHUIIBI
(UBUYECKUX BEJIUYHMH, HAXOIUTh (POPMYIIBI, CBS3bIBAIOIIME JAHHYIO (U3HUECKYIO
BEIIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpadUKU HU3YYCHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3MYECKHE SBJICHHS M MPOLECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BJIOJIb OJHOM mpsiMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs pbluara (OJ0Ka), «30JI0TO€ TPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKON SHEepruu, IMpH OSTOM JaBaThb CJOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3alMChIBAaTh €70 MaTEMaTHUYECKOE BhIPAKEHHUE;

OOBACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISATh TPUYUHHO--
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHUE U3 |—2 JTOTMYECKHX IIaroB ¢ Onopoi Ha 1—
2 UW3YYCHHBIX CBOWCTBAa (M3MYECKUX SBJICHUH, (PHU3UYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemaTth pacy€THbIC 3amayd B 1—2 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a YCIOBUA 3aJayu
3aMMChIBaTh KPAaTKO€ YCJIOBHE, MOJICTABIATH (DU3MUYECKHUE BEIMYMHBI B (OPMYJbl U
MIPOBOJUTH PAcUEThl, HaXOTUTh CIPABOYHBIC JAHHBIC, HEOOXOIMMbIEC IJI PelIeHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OTYYCHHON (GPU3UUYECKOI BEIMYMHBI;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PEIIUTh IPU TOMOIIU (PUIUUECKUX
METOJIOB, B OIHMCAHMM HCCJIEJAOBAHMS BBIICIATH IPOBEPSIEMOE IPEAINOIIOKEHNE
(rumoTesdy), pa3nMyaTh W HUHTEPIPETHPOBATH MOJIYYEHHBIH pE3ylbTaT, HAXOJIUTh
OLIMOKY B XOJ€ OMBITA, eJaTh BHIBOBI IO €r0 pe3ysibTaTaM;

MIPOBOJUTH OMBITH O HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3HMUECKUX CBOMCTB
Ten: (GopMmynupoBaTh MPOBEpPAEMBbIC MPEANONOKEHHs, COOMpAaTh YCTAaHOBKY W3
MPeII0KEHHOTO 000PYA0BAHHUS, 3aMUCHIBATh XO/1 OTBITa U (POPMYIUPOBATH BHIBOJIBL;
BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATyphl C MCIOJIH30BAHUEM AHAIOTOBBIX U IU(MPOBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOTrPEeNTHOCTH N3MEPEHNUH;
MIPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3UYECKOUN BENWYHHBI OT JAPYrOl C
HCIIOJIb30BaHMEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH IYyTH PAaBHOMEPHO JIBIKYILIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUSI CKOJBXKEHUsI OT Beca Tela, KaueCTBa
00pabOTKM TMOBEPXHOCTEW Tel H HE3aBUCUMOCTH CHJIBI TPEHHsS OT TUIOIIAIU
COIIPUKOCHOBEHUS TEJ, CUJIbl YIPYrOCTH OT YAJIUHEHUS MPYXKUHBI, BHITAJKUBAIOLIEH
CWIBI OT O0OBEMA MOTPY)KEHHON YacTH Tela M OT IUIOTHOCTH JKHJIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH TeNla, OT TJIyOMHBI, HAa KOTOPYIO TOTPYKEHO TeJo,



yCIOBHMH TIUIaBaHUSA TeN, YCJIOBHHM paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIENIOBaHMs, COOMpaTb YCTAHOBKY M  BBINOJHATH
W3MEpEHUs, CIeays MpeUIOKEHHOMY IJIaHy, (PUKCHPOBATh Pe3yJabTaThl MOITY4YEeHHON
3aBHUCUMOCTH (PU3MYECKUX BEIMYUH B BHJE MPEUIOKEHHBIX TaONMHUIl M TpaduKoB,
JIeNIaTh BBIBOJIBI 110 pE3yJIbTaTaM HCCIIEA0BAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEHIECTBA
KUAKOCTU W TBEPIOrOo Tela, CWIa TPEHUSI CKOJIBXKEHUSA, JaBJIIEHUE BO3/AYyXa,
BBITAIKUBAIOLIAsl CHJIa, JIEHCTBYIOLIAsh Ha MOTPYXKEHHOE B IKUAKOCTb TEJIO,
KOX(QQHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHWU3MOB), CIEAyS HPEIOKEHHON
WHCTPYKIUU: TIPH BBITIOJTHEHUH U3MEPEHHUI COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIUUCIIATH 3HAUEHUE UCKOMOM BEIMYUHBI,

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHUEM;

yYKa3bIBaTh TPUHUUMBI JEHCTBUS MNPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOLIAIOIIMECS COCYbl, OapOMETp, pblyar, MOJABUKHBIM U
HEMOABWKHBIN OJIOK, HAaKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB € OMOpoil Ha WX OMHCAHUA (B TOM YHCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIUYECKHIM Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), MCIOJIb3Ysl 3HaHHUA O CBOMCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMBbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TMpUMEphl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKM3HH s oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHMS] HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIIATh OTOOP HMCTOYHUKOB MH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOUINXCS 3HAHUM U IyTEM CpaBHEHUs
pa3IUYHBIX UCTOUHUKOB BBIJICNIATh HHPOPMALIHIO, KOTOPasl SIBJISIETCS TPOTUBOPEUNBON
WA MOKET OBbITh HEJOCTOBEPHOM;

UCIOJb30BATh IIPU BBIIOJHEHUH Y4eOHBIX 3a/laHUI HAay4HO-IOMYJSIPHYIO JINTEPATypy
(GU3NYECKOro COAEp)KaHUs, CIPAaBOYHbIE MaTepualbl, pecypcsl cetu HHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOIIEHHUS Ha OCHOBE 2—3
HCTOYHHUKOB MH(POPMALUHU (PU3HMUECKOTO COJEepKaHUsA, B TOM 4HCie MyOIMYHO AeaTh
KpaTKHe COOOLIeHUs O pe3ysibTaTax MPOEKTOB MM YU4EOHbIX MCCIEJOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BaTh M3Y4YEHHBIH MNOHATUHMHBIN anmapaT Kypca (HU3UKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;

IIPU BBINOJHEHUHU YYEOHBIX IIPOEKTOB U UCCIICAOBAHUM pacupenessaTh 00s3aHHOCTH B
IpyImne B COOTBETCTBUM C NOCTABJICHHBIMU 3371a4aMH, CJIEAUTh 32 BBIIOJIHEHHEM IUIaHa
JeWCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATENBHOCTb TIPYIIIH,
BBICTpanBaTh KOMMYHMKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIHX.

K xoHiy oOyueHus B 8 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

HCIIOJIb30BATH IOHATHUA: MAaCcCa U pa3MCPbl MOJICKYJI, TCIIJIOBOC IBUKCHHEC ATOMOB U
MOJICKYJI, arperaTHbIi€ COCTOSIHUA BCUICCTBA, KPUCTAJUIMYCCKUC U aMop(bele TCIa,
HaCBHIIIEHHBIA ¥ HEHACHIIICHHBIN map, BJIAXXHOCTb BO3yXa, TCMIICPATYypa, BHYTPCHHSA
OHEpTIu:, TEIUIOBOM ABHT aTcClIb, BHCMCHTapHHﬁ BHCKTpI/I‘-IeCKI/Iﬁ 3apsan, SJICKTPUICCKOC



110JI€, TPOBOJHUKU M AUDJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUUYECKUH TOK, MArHUTHOE
HoJIE;

pasnuyarh SBJICHUS (TEILUIOBOE pACHIMPEHME M CXKaThe, TEIUIOIepenada, TEIIoBOe
paBHOBECHE, CMauMBaHME, KalWUIAPHbIE SBJICHUS, UCHApEHUE, KOHJEHCAlMs,
IUIaBJIEHWE,  KpucTaum3auuss  (OTBeplAeBaHME),  KUICHHME,  TeIulonepenayda
(TermIonpoBOIHOCTh, KOHBEKLUS, W3JIy4E€HHUE), SJIEKTpU3alus Tell, B3aUMOJICHCTBUE
3apsA70B, JEMCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuTOB, JEMCTBHE MAarHUTHOIO IOJISI HAa NMPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas
UHIYKLKMS) 10 ONMCAHHWIO HX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUpE, B
TOM uucie (U3MYecKue SBIEHUS B NPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KaWUISIpHbIE SIBJICHUS B TNPUPOJE, KPUCTAJUIBI B mpupoje, uznydenue CouHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, UHEs, CHEra,
JNIEKTPUYECKHE SBJIEHUS B aTMocdepe, dIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE moJje 3emid, Apeid MOJ0COB, pOJib MAarHUTHOTO MOJS IS JKU3HU Ha
3emiie, MOJIAPHOE CHUSIHHME, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7auyy B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKN) PU3NYECKUX SBICHUII;

OTHCHIBAaTh U3yYCHHbBIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUYECKHE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEpPrusi, KOJWYECTBO TEIUIOTHI, YHAeIbHas
TEINIOEMKOCTh ~ BEILIECTBA, YJAENbHas TEIUIOTa IUIABJIEHUs, YJelbHas TeIuIoTa
napooOpa3oBaHus, y/AelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(D(UIMEHT MOJIe3HOTo
JNeMCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3apsil, Ccuia TOKa, DJIEKTPUYECKOE HampsKeHUe, COMNPOTUBJIEHHUE IPOBOIHUKA,
YIEJIBHOE COIIPOTHUBIICHHE BELIECTBA, pa0OTa M MOIIHOCTbD 3JIEKTPUYECKOT0 TOKa), IpH
ONMCAaHUM MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCHOJIb3YyEeMbIX BEJIUYUH,
0003HaueHMsI ¥ eIUHUIBI GU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIbI, CBA3bIBAIOINE
JAHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TIpaduKu
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIINYHH;

XapaKTepu30BaTb CBOMCTBA Tejd, (PU3MUYECKHE SIBJIEHUS M IIPOLIECCHI, HCIOJb3Ys
OCHOBHBIE II0JIO)KEHUS MOJIEKYJSIPHO-KMUHETUYECKON TEOpUH CTPOEHHsI BELIECTBa,
IPUHLUI CYNEPNO3ULUN IoJiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsiia, 3akoH Oma Juis ydacTka nenu, 3akoH JDxoyns—J/leHna, 3akoH coxpaHeHus
SHEpPIUuu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMAaTUYECKOE BBIPAKECHUE;

OOBICHATh (hU3KMYEecKHe MPOLECChl U CBOWCTBA T€JI, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd  NPaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:  BbIABIATH  NPUYUHHO-
CJICZICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOHCTBa (U3HYECKMX SBJIEHUHM, (U3NYECKUX 3aKOHOB WJIHU
3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJauyd B 2—3 JEUCTBUS, MCIOJb3ysd 3aKOHBI U (HOPMYIBI,
CBsI3bIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alMChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHHs 3aJayd,
BBIOMPATh 3aKOHBI U (POpMYJIBI, HEOOXOAUMBIE Ul €€ pelIeHHs, TPOBOIUTH PACUEThI U
CpaBHUBATh MOJIydEHHOE 3HaUeHUE (PU3MUECKON BETUUYNHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO pELIMTh INPU MOMOIIM (PU3HUYECKHX
METOJIOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUSA,  BBIACIATH  IPOBEPSIEMOE
MIPENIIOJIOKEHNE, OLICHUBATh IPaBUIIBHOCTh INOpSAKA INPOBEACHMS MCCIEA0BAHUSA,
JIENIaTh BBIBOJIBI;



MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3UYCCKUX SIBJICHUN WM (PU3NISCKUX CBOHCTB
Ten (KamwuIspHBbIC SIBJICHUS, 3aBUCHUMOCTh JIABJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HarpeBaHUs MPU U3ITYYCHUH OT I[BETA
u3iIyvaronie  (morJyiomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJABI  OT
TEMIIEpaTypbl SKUAKOCTH M IUIOMIAJM €€ TOBEPXHOCTH, DOJICKTpU3AIUs Tel H
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3aps0B, B3aUMOJICHCTBUE TMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3aI1sl MAarHUTHBIX T0JIEW TTOCTOSIHHBIX MarHUTOB, ACHCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHHK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA DSJEKTPOIABUTATEIIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NPOBEpSEMbIE MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYyAOBaHUS, OMNHCHIBATH XOJ OIbITA W
(hopMyITMpOBaTh BHIBOIBI;

BBITIOJTHATE TPSIMbIE MU3MEPEHUST TeMIEpaTyphbl, OTHOCUTEIILHONW BIIKHOCTH BO3/yXa,
CWJIBl TOKA, HAIPSDKEHUS C HCIOJH30BAHUEM AaHAJIOTOBBIX MPHOOPOB M JaTYUKOB
(M3UYECKUX BEJIMYMH, CPaBHHUBATh PE3yJIbTaThl M3MEPEHUM C Y4ETOM 3aJlaHHOU
a0COTIOTHON MOTPEIIHOCTH;

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (DPU3UYECKOW BEIUYUHBI OT APYroW C
WCIIOJIb30BAHUEM TPSMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJAHUKA OT
€ro JJTMHBI, TUTOIIAJHN TOTIEPEYHOTO CEUEHHUS M yNIEeIBHOTO COMPOTHUBIICHHS BEIIECTBA
MIPOBOJIHHKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSDKEHUS HA TTPOBOTHUKE,
HCCTeAOBaHUE TIOCIEI0BATEILHOTO M TapaIEIbHOTO COCAMHEHHUI IPOBOHUKOB):
IJIAHUPOBATh HCCIIEIOBaHNE, COOMpATh YCTAHOBKY M BBITIOJNHSATH U3MEPEHHS, CIEHys
MPEIOKEHHOMY TIIaHy, (PUKCHPOBATH PE3yAbTATHl TOJYICHHOW 3aBUCHMOCTH B BHJIC
Tabmuil ¥ rpadMKOB, JIEIaTh BBIBOJIBI TI0 PE3YJIbTaTaM UCCIICIOBAHMS;

MIPOBOJUTH KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BENUYUH (yIelbHasg TEIUIOEMKOCTH
BEII[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, paboTa U MOUIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh HW3MEpEHUus, coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYs
MPeII0KEHHOM UHCTPYKIUH, U BBIYUCIATH 3HAUYE€HHE BEIMYMHBI;

coOmoaTh TpaBWIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € OMOPON Ha WX OMHCAaHMs (B TOM YHUCIE: CUCTEMa OTOILICHHUS OMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETp, BOJBTMETP, CUETUMK DIIEKTPHUUECKOMN
SHEPrUH, OJIIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), SIIEKTPUYECKHE NPEIOXPAHUTETH, SJICKTPOMArHUT, 3JIEKTPOJBUTATEIH
MIOCTOSIHHOTO TOKAa), MCIOJb3YyS 3HAaHUA O CBOMCTBAX (PU3UYECKUX SBICHUN H
HeoOxouMble (prU3MUecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA UM HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PEOCTar), COCTABISATH
CXEMBbI 3JIEKTPUUYECKUX IeTel ¢ MOCIeI0BaTEIbHBIM U MapaulebHbBIM COSAUHEHUEM
AJIEMEHTOB, pa3Nuyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUIECKUX IETEil;
MPUBOJIUTh TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHUI B TOBCEAHEBHOW KU3HU s OOecreueHus
0€30MacHOCTH TpHU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKHMMH YCTPOWCTBAMU,
COXpaHEHHUs 3J0pPOBbSI M COONIOIEHUS HOPM OKOJOTHYECKOTO TMOBEACHUS B
OKpYyKarollen cpene;

OCYILIECTBIIATh MOUCK HHpopMaimu (usnueckoro coaepxkanuss B HHTepHere, Ha
OCHOBE HMEIOIIMXCA 3HAHUN U MNYTEM CpPaBHEHUS JAOTMOJIHUTENIbHBIX HCTOYHUKOB
BBIZICTIATE WH(MOPMAIIMIO, KOTOpas SBJISETCS MNPOTHBOPEUYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;



WCIOJIb30BATh NPU BBIIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-MOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO COAEpIKaHUs, CIPaBOYHbIE MaTepualibl, pecypchl cetu HHTepHer,
BIIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJTHOY 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIeHHs, 0000mas
MHGOPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PH3MYECKOTO COJEPKAHHSA, B TOM YHCIE
NyOJIMYHO  TPEACTABIATh  PE3yJbTaThl  MPOCKTHOM WM  HMCCIEeI0BATEIbCKON
JEATEIbHOCTH, MIPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIM NMOHSTHIHBIA ammapar
Kypca (HU3UKH, COIPOBOXKIAThH BHICTYIICHHE MTPE3CHTAINCH;

NpHU BBHIMOJHEHUH Y4YEOHBIX TPOEKTOB M HCCIEAOBAaHUH (PU3NYECKUX IPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJadyaMH,
CIIEIUTh 3a BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAX B  JESITEIBHOCTh  TPYIIBL,  BBICTPAaUBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISISI TOTOBHOCTD pa3pemiaTh KOH(IMKTHI.

K koHIly oOyueHuss B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

HUCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasgd TOYKa, TPACKTOpPUs,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TPEHHE, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHWE, HEBECOMOCTh W IIepPETrpy3KH, IICHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHHsi U  BOJIHBI, 3BYK, HWH(QpPa3ByK U  YIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTh, CIHEKTPBI HCIYCKAaHWUA W IIOTTIOLICHHA, anbcba, Oera- ¥ TraMMma-
W3ITYYEHUsI, H30TOIIbI, sTICpHAst SHEPTeTHUKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBU)KCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMKEHUE, CBOOOIHOE TTaJICHHE TN, PABHOMEPHOE
IBIDKEHUE TI0 OKDPY)XHOCTH, B3aMMOJICHCTBHE TEJ, pPEAKTUBHOE JIBIDKCHHE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXalllWe W BBIHY)KICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPAKEHUE 3BYKa, MPSMOJMHEWHOE paCIpOCTpaHEHHE,
OTpaKEHHE U MPEJOMIICHUE CBETA, MIOJTHOC BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKCHUE
0eJoro cBera B CIHEKTP M CIOXKEHHE CIICKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAs PaJIMOAKTHBHOCTh, BOZHUKHOBEHUE JIMHEHYATOTO CIIEKTPa M3ITy4CHUS)
M0 OINMKMCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX
JTaHHOE (pU3HYECKOe SIBJICHUE,

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3NYECKHX SBJICHUN B OKpYXaromeM Mupe (B
TOM 4uclie (U3NYECCKUE SBICHHS B MPUPOJIC: NMPWIMBBI U OTJIUBBI, JBHKCHUE TUIAHET
CoJIHEYHOU CUCTEMBI, PEaKTUBHOE JIBUYKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIYHaMH, 3X0, IBETa Tell,
ONTUYECKUE SIBJICHUS B  MPUPOJE, OUOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPapHUOJIETOBOTO U PEHTTCHOBCKOTO W3JIYYCHHUH, €CTECTBEHHBINH PaMOAKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3IYYCHUN Ha OpPraHU3M 4YeloBeKa), IPU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 33/71ayy B Y4eOHYIO, BBLACTATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3MUYECKUX SABICHUH;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (CPEIHSASI U MTHOBEHHAs CKOPOCTh Tela MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CHJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO MAaJCHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHU4YecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MMOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMAIbHASI DHEPTUS CXKATOM MPYKUHBI, KHHETUYECKas



SHEprus, MOJHAs MEXaHWYecKas SHEeprus, MepuoJ M dYacToTa KoyeOaHuH, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEIOMIICHUS
Cpenbl), PU ONHCAHUM TMPABWIBHO TPAKTOBATh (DU3NYECKUN CMBICT HCIOJIb3YEMBIX
BEIMYUH, OOO3HAYCHHS M EIWHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTh (HOPMYIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA Te€J, PU3NYECKUE SIBJICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUS SHEPIUU, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHIMII CYNEPHO3ULUU CHUII,
MPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHMSI M TMPEJIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHs 3apsl0BOTO U
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IpPU OITOM JaBaTh CJIOBECHYIO
(hopMyITHMPOBKY 3aKOHA U 3alMChIBATh €r0 MAaTEMAaTUYECKOE BbIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  NPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIAT  HPUYHMHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C OMOPOM Ha 2—
3 U3y4eHHBIX CBOICTBAa (PU3MYECKUX SBJIEHUH, (QU3NYECKHX 3aKOHOB I
3aKOHOMEPHOCTEH;

pemath pacué€THbIe 3a/1a4M (OTHUPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAIOLINE (U3WYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBUS 3aJayd 3alHChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTAIOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEIlIeHus,
MPOBOJUTH pacuéThl W OILIEHUWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYeHUs
(bM3UYECKON BETUIMHBL

pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU HMOMOIIM (PU3HUECKHX
METOJIOB,  MCIIOJIb3Yysl ~ ONMCAHUE  HCCIENOBAaHUS,  BBLAEHATH  IPOBEpseMoe
IPEINOJIOKEHNE, OLECHUBATh IMPABUIIBHOCTh MOpPsIKAa HPOBEACHUS HCCIEIO0BaHHUSA,
Jie7IaTh BBIBOJIbl, MHTEPIPETUPOBATh PE3yIbTAaThl HAOIIOAEHUH U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3HUYECKUX CBOMICTB
TeJ (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
neproia KoyiebaHui NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/Abl MAJIbIX KOJeOaHUH, MPSIMOIIMHEIHOE paclpoCTpaHeHNe
CBETa, pPa3JIo’KEHUE OeNoro CBeTa B CHEKTP, M3y4EHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparolied JIMH3E,
HaOJIO/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIHHO
co0MpaTh YCTAaHOBKY M3 N30BITOYHOIO Habopa 000py10BaHMsl, ONUCBHIBATE X0 OIbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHe u3MepseMol BelW4YMHbI ((OKYCHOE paccTOsiHMEe COOMparoLiei JIMH3bI),
000CHOBBIBAThH BBHIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

IIPOBOJIUTh MCCIIEJOBAHUE 3aBHUCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
OpSIMBIX M3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIja OTPa)X€HHUsS CBETa OT yIJla MaJeHUus U
yIJia MpeioMIIeHHs OT yrila MajJeHus): IIAHUPOBATh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (HMKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
(¢u3nYecKux BEIMYMH B BUJAE TaOJIUI U rpadUKoB, JeNaTh BBIBOJBI 10 pe3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHss CKOPOCTb H
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
KECTKOCTh NPYXKHUHBI, KOAYPPUIUEHT TpeHHs] CKOJIBKEHHUs, MeXaHuuyeckas pabora U



MOIIIHOCTb, YacTOTa W NEpUOJ KOJEOAHMH MaTeMaTU4YECKOr0 M IPYKUHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHHUS, cCOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEeHUs, Cleaysl NPeJIOKEHHON MHCTPYKLMH, BBIYMCIATh 3HAUEHHWE BEIMYMHBI U
aHAJIM3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C Y4ETOM 3a/JlaHHOM MOIPELIHOCTH
U3MEPEHUN;

coOmoIaTh TMpaBWia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYECHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0COJIOTHO TBEPIOE TEJNO, TOYCUHBIM WMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO SIIpa;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C ONMOPOM HA WX ONHUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
PaccTOSHUS U YCKOPEHMSI, paKkeTa, 3X0JIOT, OUKH, IEPUCKOII, (hoToannapar, ONTHIECKUE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuWiIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaxX (PM3NYECKUX ABJIEHUN U HEOOXOIMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB MPH PEUIeHHH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKHUE CXEMbl JJIsl MOCTPOCHUS M300pakKeHUH B IMJIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHUI B TOBCEAHEBHOW KU3HU s oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHS HOPM HKOJIOTMYECKOTO IOBEIEHUS B
OKpY»Kalolllel cpene;

OCYLIECTBIIATh IMOMCK MH(pOpManuu (uzndeckoro cojepkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOAUTh IIyTHU OIpEIeSICHHs
JOCTOBEPHOCTH TOJYy4Y€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIOJb30BATh IIPU BBIIOJHEHUH Y4EOHBIX 3a/laHUI HAay4HO-IOMYJSIPHYIO JINTEPATypy
(U3MYECKOro COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypchl cetu MHTepHer,
BIa/IeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMaLIU
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOr0 COJIEp)KaHUs, IyOJIMYHO IPEICTaBIIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIEA0BATENILCKOM AEATEIBHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHbIM NOHATUHHBIA amnmapar H3ydyaemMoro paszaena (pusuku u
COINPOBOXKJAaTh BBICTYIUIEHHE Ipe3eHTalMed ¢ y4éTOM OCOOEHHOCTEH ayquTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
KoHTpo/bHbI IIpakTHYeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchl

Paszpnen 1. @usuka u e€ poJib B NO3HAHMH OKPY/KAIOLIEr0 MUpa

11 ®dusuka - HayKa 0 IPUPOJIE 2 Bubnuoreka [IOK
. " PPt https://m.edso0.ru/7f416194
bubnuoreka [IOK
1.2 (6)) 2 1
TR pe https://m.edsoo0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS o/ o0 T/ 416104
Hroro mo pazgeny 6

Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubnmorexa [TOK
' P - https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edso00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC AABIDKCHHC https://m.edsoo0.ru/7f416194



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

bu6mmoreka [IOK

32 Huepuis, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.edso0o.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JXUJIKOCTSIMH U ra3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
42 Jlaetie XKHAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
5.1 PaGora u MoImHOCTH 3 1 bubmorera [JOK
https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsI 4 1 bubmmorexa [IOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoiasbnbie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. TensioBble siBjIeHUst
bubmmoreka [{OK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181c
[
bu6moreka [IOK
1.2 TerutoBbIe MPOIIECCHI 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
DIEeKTpUYECKUE 3apsiibl. 3apsyKEHHBIE TEa bubmorera [IOK
2.1 P . DAL 39p 7 1 https://m.edso0.ru/7f4181c
U UX B3aUMO/IeIICTBHE o
bu6mmoreka [JOK
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
bubnuoreka [JOK
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [JOK
24 DNeKTpOMarHuTHask MHIYKIHUS 4 https://m.edsoo.ru/7f4181c
€



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

Hroro no pazneny

37

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Kourtpoabueie | JlaGopaTopubie
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pazgea 1. Mexanuyeckue siBJIeHUs
MexaHW4ecKoe IBIKEHUE H CITIOCOOBI €T0 bubmmorera [JOK
1.1 10 1 https://m.edsoo.ru/7f41ada
OTIICAHUS
6
bu6moreka [IOK
1.2 B3aumoeiictBre Ten 20 1 3 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHECHHS 10 3 https://m.edsoo.ru/7f41ada
6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 MexaHudeckue KojeOaHus 7 3 https://m.edsoo.ru/7f41ada
6
bubnuoreka [JOK
2.2 Mexanuueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 15
Pa3nesn 3. DiIeKTPOMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DNEKTPOMarHUTHOE MOJIE U 6 2 bubnuoreka [IOK



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

QJICKTPOMAIrHUTHBIC BOJIHBL

https://m.edsoo.ru/7f41a4a
6

Wroro mo pazueny 6
Pazjnen 4. CBeToBbI€ SIBJIEHUSA
bubmmoreka [{OK
4.1 3aKOHBI pacIpPOCTPAHEHUSI CBETA 6 https://m.edsoo.ru/7f41ada
6
bubmmoreka [{OK
4.2 JIuH3bl U onrTHYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41ada
6
bu6moreka [IOK
4.3 PazniosxkeHne 6esroro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41ada
6
Hroro mo pazgeny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA
bu6mmoreka [JOK
5.1 Hcnyckanue u morjionieHne CBETa aToMOM 4 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [JOK
5.2 Crpoenue aToMHOro siapa 6 https://m.edsoo.ru/7f41ada
6
bubmuoreka [JOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 17

Pa3nea 6. IloBTopuTebHO-0000 a0 1M MOYJIb



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

[ToBTOpenue u 0000IIeHNE CONEPIKAHUS

bubnuoreka [IOK

6.1 9 2 https://m.edsoo.ru/7f41ada
Kypca ¢u3uku 3a 7-9 kiacc 6
Hroro mo paznmeny 9
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 27



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