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COJAEPXAHME OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOLIEro Mupa.

®usnka — Hayka o mpupone. SABieHus npupoasl. PUHNUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckne BenuuyuHBL. M3Mepenne Qusnueckux BenuunH. DHU3NUECKHUE
npubopsl. [lorpemHocts u3mMepennil. MexxayHapoaHas cuctemMa eIMHUIL.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4alOT MPUPOIY.
EcTecTBeHHO-HAYYHBI METOJl MO3HAHUS: HAOJOJIEHHE, IMMOCTAHOBKA HAYy4YHOI'O
BOIPOCA, BBIJIBMYKCHHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIIOTE3, 00BSICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NUECKUX SBJICHUN C TTOMOIIBIO MOJIETICH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC

SIBJICHUSL.
2. ®usuyueckue MpuOOPHI U MPOLEypa MPSIMbIX U3MEPEHUN aHAJIOTOBLIM U
U(POBBIM TPUOOPOM.
Jlabopamopmuwvie pabomul u onvimel.
1. OmpeneneHne UEHbI IE€IEHUS IIKaJIbl U3MEPUTEIBLHOTO Iprbopa.
2. HM3MepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpezneneHue pa3MepoOB MAJIbIX TEll.
5. M3Mepenue temneparypsl IPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpa M
JaTYuKa TEMIEpPaTyphl.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE TUIIOTE3bI: JANbHOCThH MOJIETA
HIapyKa, MyIeHHOr0 TOPU30HTAIbHO, TEM OoJibllle, YeM OO0JbIle BbICOTA
ITyCKa.

Paznean 2. IlepBoHayasibHbIe CBeI€HUSI 0 CTPOEHNH BelleCcTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbl, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrm>kenne wyactur BemiecTBa. C(CBA3b CKOPOCTH JIBHOKEHUS YaCTHI] C
temnepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumonelicTBue yacTuil
BEIIECTBA: MPUTSHKEHNE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHMSI BEIECTBA: CTPOEHHUE Ta30B, JKUJKOCTEH M TBEPABIX
(KpUCTaIMYecKux) Tesl. B3auMOCBSI3b MEXIy CBONCTBAMU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BObI.

Hemoncmpayuu.

1. HaGmroneHnne OpOyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddysuu.
3. HabGmomenue  sBmeHuid,  OOBACHAIOMIMXCS  NPUTSHKECHUEM WM
OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopusie padomul u onvinwl.

1. OueHka JuaMeTrpa aroMa METOAOM DPsAOB (C  HCIOJNb30BaHUEM

dbororpaduii).
2. OmnbIThI IO HAOIIOACHUIO TEIUIOBOI'O PACIIMPEHHUS ra30B.
3. OnbITel 10 OOHAPYKEHUIO AEUCTBUS CHUII MOJIEKYJIIPHOTO IPUTSHKEHUS.
Pasznen 3. /IBH:KeHHE M B3aMMO/IeiicTBHE TeJl.
Mexannueckoe JBW)XEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JBHKECHUE.
Cxopoctb. CpeniHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHUS.
SBnenne wHepuMU. 3aKOH MHEpUMH. B3anmmonencTBue Ten Kak IPUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHUs Tein. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIE
o0BbEMa BellecTBa.
Cuila Kak XapakTepucTHKa B3auMoJercTBusl Tena. Cuiia ynpyrocTd M 3aKOH
['yka. M3mepenune cuibl ¢ MOMOLIBIO TMHAMOMETpPA. SIBIIEHHE TATOTEHUS W CHJIA
TshkecTy. Cuila TsKeCcTH Ha Ipyrux IuiaHertax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HAIPABJIEHHBIX 10 OAHOW mpsimMou. PaBHOmelncTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHUe B IPUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HalnroneHue MexaHM4ecKOoro IBHKEHHUS Tena.
2. M3MepeHune CKOpOCTH NPSIMOJIMHENHOTO IBUKECHMUSI.
3. HaOnronenue siBeHus MHEPLUU.
4. HaOmroneHue u3MeHeHHUs] CKOPOCTH NP B3aUMOJECIHCTBUY TEIL.
5. CpaBHEHHME MACC MO B3aUMOJICUCTBUIO TEIL.
6. Cno)xeHue CuJ, HalpaBJIEHHBIX 110 OAHOU MPSIMO.
Jlabopamopuwvie pabomul u onvimeol.
1. OmnpenesieHHe CKOPOCTU PABHOMEPHOTO JBUXKEHUS (IIapuKa B KUAKOCTH,
MOJIEJIM AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).

2. OmpezneneHue CpelHE CKOPOCTU CKOJIBKEHHSI OpyCKa WM IIapHuKa I10
HAKJIOHHOM IIOCKOCTH.
Onpenenenue NIOTHOCTH TBEPAOTO TEJNA.

4. OmBITHI, JEMOHCTPHPYIOIIME 3aBUCUMOCTh pacTsDkeHHs (nedopmariun)
MPY>KUHBI OT MPUII0KEHHON CUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.



JlaBnenue. CriocoObl YMEHBIIICHHS W YBEIMYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JIaBJIEHUs Ta3a OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMUA TENaMH, JKUJIKOCTAMU M ra3amu. 3akoH [lackansa. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS KUAKOCTH OT TIIyOWHBI. ['mapocTaTudeckuit
napagokc. Coobmiarouecst cocypl. [ uapaBnnyeckue MEXaHu3Mbl.

Atmocdepa 3emmu u armochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS
Bo3ymHOM oOonouku 3emumn. OmnbiT Toppuuennu. M3mepenue armocdepHoro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOI0 JIABJICHUS OT BBICOTHI HaJl yPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOCHEPHOTO JTABICHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX Telo. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH JAABJICHUSA ra3a OT TEMIIEPATYPHI.

[Iepenava naBIeHUS KUJIKOCTHIO U TA30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBnenue nericTBusi aTMOC(hEepHOTO AaBICHUS.

3aBUCUMOCTh BHITUIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH Tesa

Y TJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIBI BECY BHITECHEHHOM KUJIKOCTH.

8. YcCIIOBHE IUIaBaHUS TN TJIABAHWE WJTU TTOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TEJIa U )KUIKOCTH.

o Uk W

N

Jlabopamopuwvie pabomol u onvimol.

1. HccnepgoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOU B
YKUJIKOCTh YaCTH TeJIa.

2. OmnpeneneHnue  BBITAJKUBAIOIICH  CWJIbI, JCWCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOLIEH CHJIbI, IEUCTBYIOLIEH HA TEJIO
B KHUJIKOCTH, OT MaccChl Teja.

4. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKHBAIOLICH  CHJIBI,
JEHCTBYIONIEH Ha TEJO B )KUJKOCTH, OT 00bEMA MOTPYHKEHHOMN B KUIKOCTh
YacTH TeJIa U OT IJIOTHOCTH KUAKOCTH.

5. KoncrpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKU H
OIIpElEIIEHUE €€ TPY30I0AbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEPrusl.

Mexanunueckas pabota. MOITHOCTS.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. I[IpaBuio

paBHOBecus pbryara. [[puMeHenne mpaBuia paBHOBECHUS phlvara K 0J10Ky. «30JI0TOe



npaBuio» Mexanuku. KIIJI npocteix Mmexann3MoB. [IpocTble MeXaHU3MBbI B OBITY U
TEXHHUKE.

Mexanuueckass »Heprus. KuHeTnueckass M IOTEHUHMAJIbHAs DHEPIUS.
[IpeBpaleHre 0THOrO BUAAa MEXaHUYECKOW IHEPIUU B JPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuwie padomul u onvinwl.

1. Omnpenenenne pabOThI CUJIbI TPEHUS P PABHOMEPHOM JIBH>KEHHUH TEJa 110

TOPU30HTAJIBHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBui paBHOBECHS pblyara.

3. Hsmepenue KIIJ[ HaKTOHHOM IIIOCKOCTH.

4. H3y4yeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPIUH.

8 KJIACC

Pa3znen 6. TeruioBble siBJICHMS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO--KUHETUUECKON TEOPUHM CTPOCHUS
BellecTBa. Macca U pasmepbl aTOMOB U MOJIEKYJ. ONBITHI, MOATBEPKIAOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Monenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYISIPHO--KUHETUYECKON TEOPHH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUA. TEIIOBOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS
yactull. BuyTtpeHHsisi »Heprusi. CrmocoObl H3MEHEHUSI BHYTPEHHEH OJHEpPruu:
Teronepeaaya u copepiieHue padbotel. Bujsl Teronepeaaun: TeIIONPOBOIHOCTD,
KOHBEKIIUS, U3ITyYCHHE.

KonuuectBo TemioThl. YielbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIoBoro Oamanca. [lnmaBnenue wu
OTBEpACBAHUE KPHUCTAUIMUYECKUX BEIIECTB. YJI€JIbHAs TEMJIOTa IUIABJICHUSI.
[TapooOpazoBanue u kouaeHcauus. Wcmapenuwe. Kunenue. YaenbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTypbl KHUIEHUS OT aTrMoc(hepHOro
JIaBJICHUSL.

BnaxxnocTts Bo3ayxa.

DHeprus TOIIUBA. Y IeJbHasl TEIIOTa CTOPaHMSL.

[TpuHnmmner paboTel TemaoBbIX aBurarenei KIIJ[ TemmoBoro aurarens.
TemnmoBble ABUTATEIN U 3alIUTA OKPYKAIOIIECH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILICHUS SHEPTUHU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabmroaeHue 6poyHOBCKOTO ABUKEHUS.
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Habmonenue nuddysumn.

HaOnronenue siBleHU cMauMBaHuUs U KalTWJUISIPHBIX SBICHUH.
HabmnroneHue TerioBoro pacumpeHust Tel.

W3MmeHeHne AaBiieHUs ra3a MpU W3MEHEHHWH O00bEMa M HArpEeBaHUU WM
OXJIQXKICHHH.

[TpaBuia u3MepeHus TEMIIEpaTypshl.

Buasl Termonepeaayn.

OxJax/IeHue Mpu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH pa3IUIHBIX BEIICCTB.

. HaOumroienme kurieHus.

. HaOmroieHne mocTossHCTBA TEMIICPATYPhI IIPH IIJIaBICHHH.
13.

Monenn TENJIOBEIX ABUTATEJIEH.

Jlabopamopmuwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CHUJT MOJICKYJISIPHOTO MIPUTSKEHHUS.
OMnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM Caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJJIOHE MITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3IyXa OT €r0
00BbEMa M HArpeBaHUS W OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTHU JIJIMHBI CTOJIOMKA KUJKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHl.

Habntogenne u3MeHEHHs] BHYTPEHHEW OJHEpruu Tejna B pe3yibTaTe
TeIIonepeaul U padoThl BHEITHUX CHJL.

HccnenoBanue sBJIeHUS TEIJIOOOMEHA NpPHU CMEIIMBAHUM XOJIOJAHOW U
ropsituer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  IpHU
TEMJI000MEHE C HArpeThIM METATIMYECKUM LUIUHAPOM.

Onpenenenue yaeabHON TEINIOEMKOCTH BEIECTBA.

HccenenoBanne npouecca ncnapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3IyXa.

OmnpeneneHue yieabHONW TEIUIOTHI MIABICHUS JIbA.

Pazngen 7. Daekrpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onexktpuzanusi Tel. J[Ba poaa 3JEKTpUUECKHX 3apsalaoB. BzaummopencTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXTY TEJIaMu).

DnekTpuueckoe mosie. Hanpsk€HHOCTh d3JeKTpuuecKoro ImoJjs. IIpuHiun
CYIEPIIO3HIIMU IEKTPUICCKUX ToJiek (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApPHBIA 3JIEKTPUUYECKHI 3aps.
Crpoenne aroma. IIpoBOOHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHHs
AIEKTPUUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHHSA DJIEKTPUYECKOTO TOKA.
WM cTOYHUKN TOCTOSHHOTO TOKa. JIEHCTBHS SJIEKTPUYECKOTO TOKa (TEMJIOBOE,
XUMHYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onextpuyeckad nenb. Cuina  Toka.  DJEKTPUYECKOE  HAIpPsHKEHHE.
ConpoTuBIiIeHHE NPOBOJHUKA. Y IEIBHOE CONPOTHBIICHHE BellecTBa. 3akoH Oma
IU1s ydacTka uend. [locnenoBaTenbHoe U napajuieIbHOE COEANHEHUE TPOBOJHUKOB.

Pabora u MOLIHOCTh 5JEKTpUYECKOro Toka. 3akoH Jlxoymns—Jlenna.
DJeKTpUYecKre IEeNH U MOTPEOUTENHU dJIEKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTostHHBIE MarHUTHL. B3anmoelicTBre MOCTOSIHHBIX MATHAUTOB. MarHutTHoe
nosie. MarauTHoe mojie 3eMJIM M €ro 3HadyeHHWe Ui Ku3HM Ha 3emuie. OnbIT
Opcrena. MarouTHoe MoJjie 3JIeKTPUIECKOro Toka. llpuMeHenne 3neKTpoMarHuToB
B TEXHHKE. [[efiCTBHE MarHUTHOIO I0JI HA IPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MNOCTOSIHHOTO  TOKa. Vcrmosib30BaHWE  3JEKTPOABHUTATENEd B  TEXHUYECKHX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apanest. SBneHne 35eKTpoMarHuTHON MHAYKUWK. [IpaBuno Jlenna.
DIIEKTpOreHeparop. CnocoOb1 MOJTy4YCHUS 3JIEKTPUYECKOMN SHEPTUH.
DNEeKTPOCTAaHIIMK HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauyuu.

DJIeKTpU3aLUs TE.
JIBa pojJia JIEKTPUYECKHX 3apsAI0B U B3aUMOJEHCTBUE 3aPSYKEHHBIX TEJ.
Y CTpoRCTBO M AEHCTBUE DIIEKTPOCKOIIA.
DneKkTpocTaTuuecKasi MHAYKIIHS.
3aKOH COXPAHEHHMSI DJEKTPUUECKUX 3aPSA0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MonenupoBaHie CUIIOBBIX JUHUHN 3JIEKTPUUYECKOTO MOJISL.
M cTouHMKM TOCTOSIHHOTO TOKA.
JIeliCcTBHS DIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUN TOK B KUJKOCTH.
. I'a30BBbIi1 pa3ps.
. U3mepeHne cuibl TOKa aMIepMeTPOM.
. I3MepeHne 31eKTpUIeCKOro HanpsKeHNs BOJIbTMETPOM.
. PeocTtaTt 1 MarazuH cOnpoTUBIICHUM.
. B3aumoeiicTBie MOCTOSSHHBIX MarHUTOB.
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. MOI[GJII/IpOBaHI/IC HCBO3MOJKXHOCTH Pa3aCaCHUA ITI0JIIOCOB MarHuTa.
. MO,ZleJ'II/IpOBaHI/Ie MarHMTHBIX I10JI€H MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarauTHO€E 10JI€ TOKA. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TIPOBOAHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue SBICHUS 3JIEKTPOMArHUTHOW UHIYKIIUU.

OmneiTel @apajes.

3aBUCHUMOCTh HAMPABJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HMKHOBCHMSI.

DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMM TeJl MHAYKIUEH U IpH
CONPUKOCHOBEHHUHU.

HccnenoBanue AEUCTBUS DJIEKTPUYECKOTO IO HA IPOBOJHHMKU U
JUAJIEKTPUKHU.

CO6opka u poBepka pabOThI IITEKTPUUYECKON LIEMTH OCTOSIHHOTO TOKa.
W3mepeHne u peryimpoBaHue CUJIbl TOKA.

W3mepeHne u peryinpoBaHre HaPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYILIETO YEpE3 PE3UCTOp, OT
COIPOTHUBJICHUS PE3UCTOPA U HANPSKEHMS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJXA IONEPEUYHOTO
CEUCHMsI U MaTepuasa.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM MpPU MOCIEI0BATEILHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mnpaBwia A CHJIbI TOKa NpPH NapaJJIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, UIYILETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTH — 3JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCHUMOCTU CUJIBI TOKA, MAYILIETO 4Yepe3 JaMIOuKy, OT
HaIpPsHKECHUS Ha HE.

Omnpenenenue KIIl narpeBarens.

HccnenoBaHre MArHUTHOTO B3aMMOJIEHCTBHS IOCTOSTHHBIX MAarHUTOB.
N3y4yeHue MarHuTHOTO MOJISI IOCTOSTHHBIX MAarHUTOB MPU X O0BEAMHEHUU
U pa3/ielICHUN.

HccnenoBanue 1eHCTBUS SJIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATYIIKW C TOKOM M MarHUTa OT CUJIbI TOKA U HAIIPaBJIEHUS TOKA B KATYIIIKE.
N3y4yenue neiicTBUS MarHUTHOTO IOJISl HA MPOBOAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3ydeHue padoThl 3JEKTPOIBUTATES.
20. U3mepenne KIIJ[ anekTpoaBurarelbHOW yCTaHOBKH.
21. OOBITBI 10 HCCIEAOBAHUIO SIBICHMS DJIEKTPOMATHUTHOM WHIYKIUU:
WCCIICJOBAHUE W3MEHCHHMM 3HAYEHUS W HANpPaBICHUS HWHIYKIHOHHOIO
TOKA.
9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHA.

Mexannueckoe JIBHKEeHHE. MarepuanbHass Touka. (Cucrema OTCYETA.
OTHOCUTENPHOCTh MEXAHUYECKOIO JIBXKEHUSA. PaBHOMEpHOE NpPSIMOIMHENHOE
nerkeHue. HepaBHomepHoe npsiMoinHElHOe nBukeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMosimHelHOe JBukeHue. CBoOo/HOE
nagenue. Onbitel ['amumnes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. llepron m yacrtora oOparieHus.
JIuHelnHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropoit 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEPIIO3UIIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHusi: Crujla TPEHHsI CKOJIBKEHHUS, CHIIa
TPEHUs I0KOs, IPYTUe BUBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. Y CKOpeHUE CBOOOJHOIO
nafgeHus. Jlpwxenue ruianetr BOKpyr CosHna. IlepBas kocMudeckas CKOpPOCTB.
HeBecoMmocTh U nieperpys3ku.

PaBHOBecue marepuanbHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIVIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenne umirynbca. MIMimynbse cumbl. 3aKOH COXpAaHEHUS
UMITyJbca. PeakTuBHOE ABMKEHHUE.

Mexanuueckass pabora W MoIIHOCTh. PaboTa cuil TsHKECTH, YNPYTroCTH,
Tperust. CBsi3b 3Hepruu U padotsl. [loTeHnanbHas sHeprust Tena, NoJHATOro Hajl
ITIOBEPXHOCTHIO 3eMiu. [loTeHnanbHas sHeprus cxaTou npyxuHsl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW >HEPTrUH. 3aKOH COXPAHEHUsS MEXAaHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnroneHume MexaHMUeCKOro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MOyTe€l W TPACKTOPUN JBUKEHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHUS PSIMOJIMHEMHOTO JBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.
Habmonenue nBUKEHUS Teja Mo OKPY>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habnrogenne MeEXaHMYECKUX SIBJIEHUH, IPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHHS Te€la OT MAacCChl Tella U JAEHCTBYIOIIEH HA HETO
CHJIBI.

Habnronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TE.

M3meHeHune Beca Tea Mpu YCKOPEHHOM JIBHXKECHHH.

[lepenaya umItyabca Mpu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBanus SHEPTUU NMPU B3aUMOICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCca PU HEYIPYTOM B3aUMOJECICTBUY.

CoxpaHeHre UMITyJIbca MPU A0COJIOTHO YIIPYTrOM B3aUMOJICHCTBHH.
Habnionenre peakTUBHOTO IBH>KECHHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU CBOOOIHOM NaJCHUH.
CoxpaHeHne MEXaHMYECKON YHEPTUH IIPU ABMIKEHHUH TEJNA MO JEHCTBUEM
NPY>KUHBI.

Jlabopamopmusvie pabomul u onvimel.

1.

10.

11.

KoHcTpynpoBanne Tpakra IJisl pasrOHA M JANbHEHIIEr0 PaBHOMEPHOIO
JIBYDKCHUS IIAPUKA UK TEJICHKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJbKEHUS Opycka WM JIBHXKCHHS
HIapyKa IO HaKJIOHHOMW IUIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tela MPU PABHOYCKOPEHHOM JIBUKEHUHU 10
HAKJIOHHOU INIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTU IIYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JIBIKCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CJIM TPU PABHOYCKOPEHHOM JIBDKEHUU 0e€3
HAYaJIbHOM CKOPOCTHM MYTH OTHOCATCSA KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH CWJIbl TPEHHS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JABJICHHUS.

Omnpenenenne koG HUIIMEHTA TPEHUS CKOTBKCHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

OmnpeneneHue paboOThl CHIIBI TPEHUS TIPU PABHOMEPHOM JIBMKEHUU Teja 1o
TOPU30HTAIBHON IOBEPXHOCTH.

Onpenenenue pabOThl CUJIBl  YOPYrOCTHM HpU TMOIBEME TIpy3a C
WCITOJIb30BAHUEM HETOABMYKHOTO U MOJABMKHOTO OJIOKOB.

N3yueHne 3aK0OHa COXpaHEHHUsI SHEPTUH.

Pa3zgen 9. MexannuecKkue KoJie0aHUA U BOJIHBI.



KonebarenbHoe apmxenne. OCHOBHbBIE XapaKTEPUCTUKHU KOIeOaHUM: MEPHO/I,
4acToTa, aMIUIMTya. MaTeMaTndyecKuid U NpPYKUHHBIA MasATHUKH. [IpeBpamenue
HHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatouue — KojeOanus.  BeiHyX7eHHble — koyiebaHus.  Pe3oHaHc.
Mexannueckue BoJHbI. (CBoWcTBA MexaHWYecKHX BoJH. IIpoposibHbie U
MonepeyHble BOJHBL. J[IMHA BOJHBI M CKOPOCTh €€  pacnpoCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomMKOCTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmronenume koneGaHWiT Tel TOM MEUCTBHEM CHJIBI TSDKECTH M CHJIBI
YIPYTOCTH.

HabGnronenue kosie0aHuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGnronenue BeIHYKICHHBIX KOJeOaHUN U pe30HaHCa.

PacrnipocTpaneHre npoJ0JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwvie pabomol u onvimol.

1. OmpezaeneHne 4YacToTbl M IEepUoAa KOJEOAHMM MaTeMaTH4eCcKOro

A A T

MasTHHKA.
2. Ompezenenuie 4acTOThl U IEPHOJIA KOJIeOaHU MPYKUHHOTO MAasATHHKA.
3. HccnenoBanue 3aBUCHUMOCTH NEpHOJA KOJIEOAHUN MOJBEIICEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOAHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBUCMMOCTHU Mepuoja KojieOaHU Ipy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpysa.
6. OmbITBI, JEMOHCTPUPYIOLME  3aBHUCUMOCTh N€pUoAa  KoJeOaHui
IPYXUHHOI'O MasgATHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOAHOTO MaJICHHUS.
Pa3nen 10. DiekTpoMarHuTHOE 1M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBI.  CBOiiCTBa
ANEKTPOMAarHuTHRIX BOJH. [llkama snexkTpoMarHWTHBIX BOJH. lMcnosb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.
OnexTpomarHuTHas npupoaa ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETa.
Hemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnuvie pabomel u onvimol.

1. W3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOWMIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbBIE AABJICHUS.

JlyueBass  mogmens  cBera.  Mcrounukum — cBera.  [IpsamonuHeitHoe
pacnpoctpaneHue cBera. 3atmeHust Connua u JIynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTpakKEHUs CBETA.

[Ipenomnenue cBera. 3aKOH NpEJOMIICHHS cBeTa. llonHOe BHYTpEHHee
OTpaxkeHHE cBeTa. Vcnonb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTHYECKUX CBETOBOJAAX.

JIunza. Xon mydeit B muH3e. OnTrueckas cuctema oToanmnapara, MUKPOCKOIa
U Teneckorna. ['na3 kak ontuyeckas cucrema. biim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HetoToHa. Cnoxxenue
CIEKTpabHBIX LBETOB. J(Mcnepcus cBeTa.

Jemoncmpauuu.

[IpssMOTMHEWHOE PACIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydenue n3o0paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xox mydeid B coOuparoIiei JInH3e.

XoJ 1y4yer B pacCenBAIOIIEH JIMH3E.

[Tonydyenune n300paxeHuil ¢ TOMOUIBIO JUH3.
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[Tpunmun aeiictBus doToarnmapara, MUKPOCKOTA U TEJIECKOTA.

10. Mogens rinaza.

11. Pa3noxenue 6e5oro cBera B CIIEKTP.

12. [lomydyenue 6eoro cBeTa Mpu CIOKEHUH CBETA Pa3HbBIX 1[BETOB.

Jlabopamopmuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yria OTPa)KEHHS CBETOBOTO Jy4ya OT yria
naJIcHUs.

2. W3ydeHue xapakTepuUCTUK U300pakKeHUs MpeaMeTa B IIIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHMOCTH yTJIa MIPEJIOMIICHUSI CBETOBOIO JIyda OT yria
MaJICHUs] Ha TPAHUIIE «BO3TYX—CTEKIION.

4. Tlomydyenue n300pakeHU ¢ MOMOIIBIO COOUPAOIIEH JIMH3HI.
Omnpenenenne (GOKYCHOTO PACCTOSHUS U OMTHYECKOW CHITBI COOMPATOIIICH
JIUH3BI.

6. OMBITHI O PA3JIOKEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbpITHI IO BOCHPHSTHIO IBETA MPEAMETOB MPU WX HAOIIOJICEHUU 4Yepes

LBETOBbIE (DUIIBTPHI.



Pasznena 12. KBaHTOBBIE SABJICHUSA.

OmnbiTel Pezepdpopaa u mnanerapHas mozaens atoma. Moaens atoma bopa.
Hcnyckanue u norjoiieHue ceeta aromoM. KBaHThl. JInHeluaThie ClIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hykimonnas Mogenb aromMHoro siapa. W3oronbsl. PanuoaktuBHBIE
npespaiienus. [lepros momypacmajia aTOMHBIX SIIED.

SAnepHble peakiuu. 3aKOHBI COXPaHEHHs 3aps0BOrO U MacCOBOTO YHCEIL.
OHeprusi cBsi3M aTOMHBIX sjep. CBsi3b Macchl UM 3Hepruu. Peakuuu cuHTe3a |
nenenusd siaep. Ucrounuku 3neprun CostHIa U 3BE3I.

SAnepHas sHepreTuka. JleWcTBHUS paAMOAKTUBHBIX H3JIYyYEHUN Ha KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp Bomopoaa.

4. HabGmroneHue TpekoB B kKamepe BuiibcoHa.

5. PabGota cuéTunka HOHU3UPYIONINX U3ITYUCHUH.

6. Peructpanus n3ny4yeHus NpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopmuwvie pabomul u onvimeul.

1. HaOnroaeHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3IIYUCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE JHEPTUM YaCTULBI MO0 TOPMO3HOMY

nyTH (1o ¢poTorpadusam).

3. M3mepenue paanoakTuBHOIO (poHa.

IHoBTOPHUTEIBLHO-0000 1A INH MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIINN MOAYJIh TTPEAHA3HAYEH JIJIsi CHCTEMAaTHU3aIIH
1 000011IeHUS TTPEAMETHOTO COACPIKAHUS U OIBITA IEATETLHOCTH, TPUOOPETEHHOTO
NPy U3YyUYCHUH BCEro Kypca (U3UKH, a TakXKe sl MOATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY MO (u3uKe JJisi 0Oydaroluxcs, BBIOPABIIMX 3TOT
y4€eOHBII NpeIMET.

[Ipy n3ydeHUM NaHHOTO MOJYJISA PEATH3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTeTbHOCTH, HA OCHOBE KOTOPBIX OO0ECHEYMBACTCS NOCTHKEHHE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTEeCTBEHHOHAy4YHAas] TPAMOTHOCTb. OCBOCHHME HAy4YHBIX METOJOB MCCIICIOBaHUS
SBJICHUM TIPUPOIBI U TEXHUKH, OBJAJCHHEC YMEHUSMU OOBACHITH (PU3MUecKue
ABJICHUSI, TPUMEHSS TMOJIyUYCeHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[TpyuHIMIIHATBEHO AEATEILHOCTHBIA XapaKTeP JAaHHOTO pa3/ieia peajinu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBHITIOTHSIOT 3a/IaHUsI, B KOTOPBIX UM TPEIJIaraeTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUN pAaclo3HaBaTb W HAyYHO OOBACHATH
¢duznueckue SBICHUS B OKPYXKAIOIeH MPUPOie U TOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HayYHbIE METO/Ibl UCCIIEAOBAHUS (PU3NYECKUX SIBJICHUM, B TOM
YUCIIe 11 NPOBEPKU TUIIOTES U MTOIYYEHHSI TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4yHblE OCHOBBI HanOOJie€ Ba)XHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEp, NMPAKTHYECKOTO UCIIOIb30BAaHUS PA3IMYHBIX UCTOUYHUKOB
DHEPIUMM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOT'O OOIIEr0 oOpa3oBaHUsl HAIPaBJICHO

Ha JIOCTMKEHHE JTMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
pe3ybTaToB.

B pesynbrare nzyuenus GuU3MKU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMUs

y oOyuaromierocsi OyayT chopMUpOBaHbl CIEAYIONINE JUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— MPOSIBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON
buznyeckoil HayKu,;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYXJIE€HUN OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUU
busuky;

— OCO3HAaHUE BAXXHOCTH MOPAJIbHO--3TUYECKUX NPHHIMIIOB B JESITEIBHOCTU
Y4EHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHUS :

— BOCIHPUATUE 3CTETUYECKUX KayeCTB (PU3NUECKOW HAyKH: €€ TapMOHHYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE LEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUSI MHUpPA, OCHOBBI PAa3BUTHS TEXHOJIOTHMM, BAXXHEMIIEN COCTABIIAIOLIEN
KYJbTYpPBbI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpECa K MCCIEAOBATENbCKOM
NeSATEIbHOCTH;

5) <¢opMupoBaHusi  KYJbTYPbl 310pPOBbSi W  IMOLHOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HAHME IIEHHOCTH Oe3omacHoro oOpa3a XKH3HM B COBPEMEHHOM
TEXHOJIOIMYECKOM MHpE, BaXKHOCTH IMpaBWJI O€30MAaCHOTO IOBEACHHUS Ha
TpPaHCHIOPTE, Ha JOPOrax, ¢ AJIEKTPUYECKUM M TEIJIOBBIM O0OPYJOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

— c(opMHUPOBAHHOCTH HABBIKA pe(IICKCUH, TPU3HAHNE CBOETO TIPaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYyroro 4eiaoBeKa,

6) Tpya10BOIr0 BOCIIUTAHUS:



— AaKTUBHOE y4YacTHE B PEUIEHUM IPaKTUYECKMX 3a1ad (B paMKax CEMbH,
oOpa3oBaTe/lbHOM  OpraHM3alud, Topoja, Kpas) TEXHOJOIMYECKOM U
COLIMAJIbHOW HAMPABICHHOCTH, TPEOYIOUTUX B TOM YHCIIE U PU3NUECKUX 3HAHUH;
— UHTEpEC K NPAKTUUECKOMY U3YUYEHHIO MPOPECCH, CBA3AHHBIX C (PU3UKON;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

— OpHEHTalUs Ha NMpUMEHEHHE (PU3MUECKUX 3HAHWM Ul pelleHus 3ajad B
00JIaCTH OKpYyKarolleil cpeapl, MUIAHUPOBAaHUS IOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUISI OKPY>KArOLIEN CPE.IbI;

— OCO3HaHME IJI00AIBHOTO XapaKTepa 3KOJOTMYECKUX MpoOJIeM M MyTed HuX
peuieHus;

8) amanTanMM K HM3MEHSIIOIIUMCSH YCJOBHUSM CONMAJILHOW W MPUPOTHOM
Cpeasbl:

— MOTpeOHOCTh BO B3aUMOJECHCTBUM MPHU BBHINOJHEHUU HWCCIEAOBAHUN U
OPOEKTOB (PU3MUECKON HaIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM
APYTHX,

— TOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH YEpEe3 IPAKTUYECKYIO
NEATEIIBHOCTD;

— IOTPEOHOCTH B (JOPMUPOBAHNHN HOBBIX 3HAHUI, B TOM uucie popMyIrpoBaTh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

— OCO3HaHME 1e(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JIaCTH
busuky;

— IUIAHUPOBAaHUE CBOETO Pa3BUTHS B NPUOOPETEHHM HOBBIX (DU3HMUECKUX
3HAHUI;

— CTpEMJICHHE aHAJIU3UPOBATh U BBIABIISATH B3aUMOCBS3H MIPUPO/IbI, 00IIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

— OLIEHKAa CBOMX JCHCTBHM C YYE€TOM BIMSHHS Ha OKDPYXAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBO€HUS TPOrpaMmbl O (PU3UKE HA YPOBHE OCHOBHOT'O OOIIETr0

oOpa3zoBaHus y oOywatomerocs OyAayT cQOpMUpOBaHbl MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOYAOIINE TO3HABATEIBHBIC YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS,
KOMMYHUKATHBHbIE  YHHUBEpCajJbHble  Yy4ueOHble  JCWCTBUS,  PEryJSTHUBHbBIC
YHHUBEpCaJIbHbIC yUCOHBIE IEHCTBUSI.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jijornueckue 1ecCTBUSA:



BBISIBISITh W XapaKTEPH30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB
(s1BJICHUI);

yCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCU(UKAIIUN, OCHOBAHUS IS
0000IIIEeHHS U CPAaBHEHHUS,;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCCMaTpUBAaEMbIX (paKTax,
JIAHHBIX ¥ HAOJIIOJICHHUSX, OTHOCSIIUXCS K (PU3MYCCKUM SIBIICHHSIM;
BBISIBIISITh TIPUYUHHO--CIICJCTBEHHBIC CBSI3W TPU U3YyYCHUH (DU3HUYECKUX
SIBTICHU W TIPOLIECCOB, JIEJIATh BBIBOJBI C UCTIOIH30BAHUEM JICTYKTUBHBIX U
WHIYKTHUBHBIX YMO3AKJIFOUCHUM, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEIIMUNH;

CaMOCTOSTEIILHO BRIOUPATH CIIOCO0 pelicHHs yueOHOH pu3rueckoii 3a1aun
(cpaBHCHHE HECKOJIBKMX BAapHAHTOB pCIICHHS, BBIOOp Hamboee
TIOJIXO/ISAIIETO C YYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUCB).

ba3oBble ucciiegoBarejbCKHue e CTBHA.

MCIIOJIB30BaTh BOIPOCHI KAK MCCIIEI0BATEIbCKUM MHCTPYMEHT MMO3HAHUS;
MPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY ILJIaHY OIIBIT, HECIOKHBIN
bu3MYeCKuil AKCIIEPUMEHT, HEOOJIBIIOE UCCIEeIOBaHUE (PU3UUYECKOTO
SBJICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XO/JI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYTUPOBATH 0000IIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEEHHOTO HAOIIOACHUS, OTIbITA, UCCIICOBAHUS,

MPOTHO3UPOBATh BO3MOXXHOE JalibHEWIee pa3BUTHE  (DUIUIECKUX
MPOIIECCOB, a TAKKE BBIIBUTATH MPEOJIOKEHHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaxX.

Pabora c nnopmanueii:

MPUMEHSTh PA3IMYHBIE METOJIbI, HHCTPYMEHTHI M 3alpOChl MPHU MOUCKE U
orOope WHGOPMAIMKM WM JaHHBIX C Y4YETOM MPENJIOKCHHOW y4eOHOU
dbuznyeckoit 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(MOPMAIIHIO
Pa3sIMYHBIX BUIOB U GOPM MPEACTABICHHUS,

CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (OpMYy TPEACTABICHHUS
uHQOpMAIlMM W WLIIOCTPUPOBATh pEIIaeMble 3aadqd  HECIOKHBIMH
CXeMaMH, TuarpaMmMmamMu, HHOU TpauKoi 1 X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHiCTBHS

B XOJi¢ OOCYXJIeHHd y4yeOHOTO MaTepuala, pe3yiabTaToB JaOOpPAaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIa€MOM TEMbI U
BBICKA3bIBaTh WM, HAICJICHHbIE HA pEIICHHE 3aJadd U MOJAepKaHHe
0J1aroKeaTeILbHOCTH oO1IeHNS,



COTNOCTABIATh CBOM CYXIEHUSI C CYXKICHUSIMU JIPYTUX YYACTHHUKOB
Juanora, OOHapyKMBaTh Pa3jiNyre U CXOJICTBO MO3UIINA;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUChbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABIISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIICIOBaHHMS, TIPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHAUBUIYaTbHOM
paboThI IPU PEIICHUN KOHKPETHOM (PU3HUeCKOon MPoOIEMBl;

MPUHUMATH 1€ COBMECTHOM AESATEILHOCTH, OPTraHU30BbIBATh JEHUCTBUS
no €€ [OCTHKEHHUIO: paclpelessiTb pojid, OOCYKJaTh MPOLECCH H
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YaCTh PabOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIPABIICHUIO U KOOPJAUHUPYS CBOU JIEUCTBUSI C IPYTUMU YWICHAMHU
KOMAaH/Ibl;

OIICHUBATh Ka4ye€CTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIHLHO CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YyHUBEpCAJbHbIC YUeOHbIE eiiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4EOHBIX CUTYalUsAX, TPEOYIOIIUX
JUTsl peieHust (GU3NYeCKUX 3HaAaHUM,;

OPUEHTUPOBATbCS B  PA3JIMYHBIX [OAXOJAX [MPUHATUA  PEIICHHI
(vHIMBUIYaTbHOE, TPUHSATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHHMA
IpyIIoi);

CaMOCTOSITENILHO COCTaBJIATh AITOPUTM pelIeHUs PU3NYECKON 3a7jaun WIIn
IUTAHAa UCCIIEJOBAHUA C YYETOM HMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
nenathb BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTpOJIb, IMOIHUOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMM U IIPEAJIaraTh IJIaH €€ U3MEHEHHS;
OOBSCHATh TPUYUHBI  JIOCTIDKEHHS  (HEIOCTHXKEHUS)  PE3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JCATEILHOCTh (B TOM YKCIEC B XOJ| BBIMOIHCHUS
(Gu3MYECKOTO UCCIEAOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENIBCTB, W3MEHUBILIUXCS CHUTyallud, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM;

CTaBUTH ce€0s1 HA MECTO JAPYroro YeloBeKa B XOJI€ CIIOpa WK AUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY IPyTOro;



NpU3HABaTh CBOE MPABO HA OMIMOKY MPH pelIeHnr (PU3NUEeCKUX 3a1a4 WiH
B YTBEPKICHHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IPABO APYTOro.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7/ KJacce MpeAMETHbIEC PE3yNIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUM:

UCIIOJIB30BATh  TIOHATHS.  (PU3WYECKHME W  XHUMHYCCKUE  SIBJICHHS,
HaOJII0JICHUE, DKCIIEPUMEHT, MOJIENIb, TUIIOTe3a, CAWMHHUIIBI (HU3NUSCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbIe COCTOSIHUS BellecTBa (TBEpAOE,
KHUIKOe, Tra3000pa3Hoe), MeXaHH4YecKoe JBIDKeHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPACKTOPHs, PABHOACHCTBYIOIIAS
cua, nedopmarms (ympyras, IJIaCTUYCCKAN), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

pasnuuath sBiacHUs (auddysus, TEII0BOC ABHKCHHE YaCTHII BEIECTBA,
paBHOMEPHOE  JBI)KCHHE, HEPaBHOMEpPHOE  JBWIKEHHUE, HWHEpLUs,
B3aUMOJICHCTBUE TEJ, PAaBHOBECHE TBEPABIX TEJI C 3aKPEIUIECHHON OCBHIO
BpAIllCHUS, TIEpeaada JaBJICHUS TBEPABIMU TEJIaMU, KUJIKOCTSIMH U Ta3aMHu,
atMoc(epHOe JAaBieHWE, IUJIaBaHHWE TeJ, MpPEBpaIleHUsS MEXaHUYECKOU
SHEPIruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONIUX JaHHOE (PU3UIECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKPY)KaloIlleM MHpPE, B TOM 4YHCIIe (PU3HYECKHUE SBICHUS B IPUPOJC:
MPUMEPBI JBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKUBOM M HEXKUBOU
MpUpOJE, JACHCTBUE CHUJIbI TPEHUS B TPUPOJE M TEXHUKE, BIIMSHHUE
aTMOc(EepHOro AaBJEHUS Ha >KUBOW OpraHu3M, IUIABaHUE PbIO, phlUuarud B
TeJie YeJIOBEKa, IPU ATOM MEPEBOAUTH MPAKTHUUCCKYIO 33/1auy B yU4eOHYIO,
BBIJICIISITH CYIIIECTBCHHBIC CBOMCTBA (MPU3HAKK) (DU3HUYSCKUX SIBICHUM;
OMMCBHIBATh M3YYCHHBIC CBOMCTBA TEN U (PUBHYECKUE SBJICHHUS, HCIOJIB3YS
dbuznyeckue BeITuYuHbl (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOpPOCTb, CPEJIHSS CKOPOCTh, CHUJIa YIPYTrOCTH, CUJia TSIXKECTH, BEC TeJa,
cujia TpeHusl, JaBjieHue (TBEPOTO Tea, KUIKOCTHU, Ta3a), BRITAIKUBAIOIIAS
cuja, MEXaHW4ecKas padoTa, MOIIHOCTH, IJICYO CHUJIBI, MOMEHT CHIIBI,
KOd(PGUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIMAJIbHAsl JHEPrus), MNpPU ONUCAHWUU TPABUJIBLHO TPAKTOBATH
(bU3UYECKUI CMBICI UCTIOIB3YEMBIX BEJIMUMH, X 0003HAUCHUS U €IUHUILIBI
bU3MYEeCKUX BEIUYHMH, HAXOAUTh (OPMYIbI, CBS3BIBAIONINE JTaHHYIO
(GU3NYECKYI0 BEIUYUHY C JPYTMMH BEIMYUHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (bU3NIECKUX BEJIMYUH,



XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKHUE SBJICHHUS U MPOILECCHI,
UCIIOJIB3Ys MpaBUIIa CIOXKEHUS cuil (BIIOJIb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumezaa, MPaBUJIO paBHOBecUs phiuara (0J10Ka),
«30JI0TO€ TMPaBWIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
SHEPruH, TpPH OSTOM JaBaThb CJIOBECHYIO (POPMYIMPOBKY 3aKoHAa U
3aIMCHIBATh €T0 MATEMATUYECKOE BBIPAKECHUE,;

OOBSACHATH (PU3UUECKUE SIBJICHUS, IIPOLIECCHl M CBOWCTBA TEJI, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMil NPaKTHKO-OPUEHTHUPOBAHHOIO XapakrTepa:
BBISIBIIATh TIPUYHUHHO--CIICJCTBEHHBIC CBS3U, CTPOUTHh OOBsICHEHHE n3 1-2
JIOTUYECKUX IIaroB ¢ onopod Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH,;

pemaTth pacu€THble 3ajaud B 1-2 JAeMCTBUS, HCMOJIB3YyS 3aKOHBI U
dbopmyIibl, CBsI3bIBalONIME (DU3UYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 33/]a4d 3alHUChIBAaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (hU3UUECKUE
BEJIMYMHBI B (POPMYJIbI U TPOBOAUTH PACUETHI, HAXOAUTH CHPABOYHBIC
JaHHBbIE, HEOOXOIUMBbIE JIJISI PEIICHUS 3a/lay, OICHUBATh PEaTUCTUYHOCTD
MOJTY4YEeHHOU (PU3NUECKO BETUYUHBI,

pacro3HaBaTh NTPOOJIEMBI, KOTOPHIE MOKHO PEHIUTh MPU MTOMOIIU
(U3MYECKUX METOJIOB, B ONMCAHUU MCCIIEOBAHUS BBIIEISATH IPOBEPSIEMOE
HpEeoIoKeHne (THITOTE3Y), pa3niaTh U HHTEPIPETHPOBATH IMOTyUCHHBIN
pe3ynbTaT, HaXOAUTh OLIMOKH B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3yibTaram;

IPOBOJUTH OMbBITHI IO HAOJNIOAECHUIO (PU3MYECKUX SIBJICHUN WM
buU3MYEeCKUX CBOMCTB Tell: (POPMYIMPOBATH IPOBEPSEMBIC MPEIOI0KECHHUS,
coOupaTh YCTaHOBKY U3 MPEJIOAKEHHOTO 000pYA0BaHMS, 3aIIUCHIBATh X0/
ombITa U GOPMYITHPOBATH BHIBOJIBI;

BBINIOJIHATh TPSIMbIE HM3MEPEHUs PACCTOSIHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI W TEMIIEpaTypbl C HCIOJIb30BAHMEM aAHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3aMKUCHIBATH TMOKAa3aHHUs NPUOOPOB € YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUM;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUYUHBI OT
JIPYrol C HCMOJIb30BAHUEM TMPSMBIX HM3MEPEHU (3aBUCMMOCTH IMYTHU
PAaBHOMEPHO JIBUKYILETOCS T€JIa OT BPEMEHU JIBU>KEHUS Teja, CUIIbl TPEHUS
CKOJIBLKEHHMSI OT Beca Tejla, KayecTBa OOpabOTKM IMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHUJIBI TPEHHS OT IUIOIAAU CONPUKOCHOBEHUS TEJ, CHUJIBI
YOPYrOCTA OT YAJIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa
MOTPYKEHHON YacCTH Tejla U OT IUJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBbI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
MJIaBaHUs TeJ, YCJIOBUW paBHOBECHs phluara W OJIOKOB), y4acCTBOBAaTh B



IUTAHUPOBAaHUM y4eOHOTO HCCIEAOBaHMS, CcOOHUpaTh YCTaHOBKY U
BBIMIOJHATh M3MEpPEHUs, CleAys MNpPeUIOKEeHHOMY IUIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUJE
NOpPEJIOKEHHBIX TAaONMI U Tpa@UKOB, JA€JIaThb BBIBOJBI M0 pPE3yibTaTaM
UCCJIEI0BAHHS;

POBOJNTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (TJIOTHOCTD
BELIECTBA KUJIKOCTU U TBEPJIOTO TENA, CUJIA TPEHUSI CKOJIbKEHUS, 1aBJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAS CHWJIA, JEUCTBYIOLIAs Ha IMOIPYKEHHOE B
KUAKOCTh  TeNo, KOI(PPUIMEHT MOJE3HOro  JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAys MPENIOKEHHOW HWHCTPYKLHUH. TPH BBINOIHEHUU
U3MEpPEHU coOUpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY U BBIUUCIATH
3HA4YCHME UCKOMOM BEJIUYHUHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU O€30MIaCHOCTHU MpHU padoTe ¢ 1abOPaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPONCTB:
BECBl, TEPMOMETpP, AMUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;
XapaKTEepU30BaTh NPUHIUIBI JEHCTBUA HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha HUX omnucaHus (B TOM 4YHCIE!
NOJAIIMITHUKY, YCTPOMCTBO BOJONPOBOAA, THAPABIWYECKUNA IIpecc,
MaHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCIIONb3Ys 3HAHUS
O CBOMCTBaxX (PU3MUECKUX SIBICHUN U HEOOXOAUMBIE (PUINYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTL  TpuMepbl  (HAXOAWUTh  WHPOPMAIMIO O  MPUMEpax)
IPAKTUYECKOIO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
XKU3HH I o0ecniedeHusi 0e30MacHOCTU MpU OOpaIlEHUU ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAaHEHUS 370POBbS U COOJIIOJCHUSI HOPM
HKOJIOTMYECKOTO TIOBEICHUSI B OKpYKaIOUIEH Cpelie;

OCYILIECTBIATh OTOOp HCTOYHUKOB uHHGpopmauuu B VHTepHeTe B
COOTBETCTBHHM C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaIUIO, KOTOpas SBISETCA NPOTUBOPEUYUBOM HIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BAaTh MPHU BBHINOJIHEHUN YUeOHBIX 3aJJaHUI Hay4YHO--TIOMYJSPHYIO
JIUTEPATYpy (PU3NUECKOTO COACPHKAHUS, CIPABOYHBIE MAaTEPHUAIIbI, PECYPCHI
cetu MuTepHer, BiageTb NpuéMaMH KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UH(POpPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpAaTKHWE NMHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (HU3UUYECKOTO COEpKaHUs, B TOM



YgucIie MyOJIUYHO JeNaTh KPaTKUE COOOIIEHUS O PE3YJIbTaTax MPOEKTOB WU
y4eOHBIX HCCIEAOBaHUM, MPU 3TOM T'PAMOTHO HMCIOJIB30BaTh M3yYEHHBIN
MOHATUMHBIM ammapar Kypca (U3UKH, CONPOBOXKAATh BBICTYIUICHUE
MIPE3CHTALINEH;

IPY BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HWCCIEAOBAHHWHN PACIPEACIITH
00SI3aHHOCTH B TPYIINE B COOTBETCTBUM C ITOCTaBJICHHBIMH 3ajladaMH,
CJICIUTh 3a BBIINOJHCHUEM IUJIaHA [JEHUCTBHUM, aJeKBAaTHO OICHUBATh
COOCTBEHHBIM  BKJaJ B  JESATEIbHOCTh  TPYIINbI, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAs MHEHHUE OKPYKAIOIIUX.

K konIy 00yuenus B 8 Kjacce mpeMETHbIE PE3YIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIB30BaTh MOHATUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe€ COCTOSIHUS BEIIIECTBA, KPUCTAITMYECKUE U
aMmop¢HbIe Tella, HACBHIIMICHHBIM W HEHACBIIICHHBIA Tap, BIAXKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI HHEPrusi, TEIUIOBOM JIBUTATElb,
AJIEMEHTAPHBIN DJIEKTPUUECKUN 3apsij, IEKTPUUECKOE MOJI€, TPOBOJIHUKHU
U TUABJIEKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pa3nuyath SBJICHUS (TEIUIOBOE pacIIMpeHHEe M C)KaThe, Teriornepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUYMBAaHUE, KAUJUISIPHBIC SBJICHUS, UCIIApEHUE,
KOHJEHCALMs, IUIaBJIICHHE, KpUCTaiu3anus (OTBepAeBaHME), KUIICHUE,
Terionepeaaya (TerIoTPOBOAHOCTD, KOHBEKITHS, W3JIYy4YEHUE),
AJIEKTpU3aIUs TeJl, B3aUMOJICUCTBUE 3aPsAJI0B, JCUCTBUS DICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOACHCTBHE MArHUTOB, JCUCTBUE
MarHUTHOTIO TOJISI Ha MIPOBOJIHUK C TOKOM, DJICKTPOMAarHuTHas WHIYKIIHS)
M0 OINWCAHWI0 MX XapPaKTEPHBIX CBOHCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UICCKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SIBJICHUM B
OKpY)KaIOIIEeM MHpPE, B TOM 4YHCIEe (PU3UYECKHE SIBJICHHUS B MPUPO/IE:
MOBEPXHOCTHOE HATSXKEHHWE W KaMWUIAPHBIE SBJICHUS B MPUPOJIE,
KpUCTaJIbI B Tpupojae, uznydyeHue CosHIA, 3aMep3aHue BOIJOEMOB,
MoOpckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DIIEKTPUUECKUE
SABJICHUSI B aTMOc(depe, AIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMiu, perid moIrCcoB, POJIh MArHUTHOTO TOJIS IS *KU3HHU Ha 3emuie,
MOJISIPHOE CHUSIHUE, MPH STOM IMEPEBOJUTH MPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIJACIATH CYIIECTBEHHBbIC CBOWCTBA (MPH3HAKH) (DU3MUECKUX
SIBIICHUI;

OMUCHIBATh U3YYCHHBIC CBOMCTBA TEI U (PU3MUECKHUE SIBJICHUS, UCTIOJIb3Ys
dbu3nyeckre BEJIMUUHBI (TeMIepaTypa, BHYTPEHHSSI YHEPTUs, KOJIUYECTBO
TEIUIOThI, yJelbHAas TeIJIOEMKOCTh BEIIECTBA, YyiAelbHAs TEIjioTa



IUTaBJICHUS, yJIeJbHas TeIIoTa MapooOpa3oBaHMs, YAelbHAas TEIIoTa
CTOpaHUs TOIUIMBA, KOIPPUIMEHT TMOJE3HOrO JEHCTBUS TEIJIOBOU
MaIlHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3yXa, JIEKTPUUYECKHI 3apsil, CHIIa
TOKA, DJEKTPUYECKOE HANpPSKEHUE, COMPOTUBJIECHUE IPOBOJAHUKA,
YIIE€IBbHOE COMPOTUBJICHUE BEUIECTBA, pa00Ta U MOITHOCTb 3JIEKTPUUECKOTO
TOKa), MpPH ONHCAHUHM TMPABWIBHO TPAKTOBAaTh (UIUYECKUN CMBICH
UCITIOJIb3YEMbIX BEJIMYWH, 0003HAYEHUS U €UHUIBI (PU3NYECKUX BEIUYUH,
HAXOJUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIIUMYUHY C
JIPYTUMU BEIUYMHAMH, CTPOUTH TpadUKU H3YUYEHHBIX 3aBHUCHUMOCTEU
(U3UYECKUX BEIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3HUECKHUE SBICHHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHS MOJIEKYJISIPHO--KUHETUYECKON TEeOopuu
CTPOCHUS BEIIECTBA, MPUHIIMIT CYMEPIO3UIUU ToJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa Jj1s y4acTKa LenH, 3aKOH
Jlxxoynsi—JIeHua, 3aKOH COXpaHEHUs1 SHEPTUH, IIPU ITOM JIaBaTh CJIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MATEMaTUYECKOE BBIPAYKEHUE;
OOBSACHATh (PU3HUECKHE NPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallUid IMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 TOTHYecKuX
IaroB ¢ onopo Ha 1-2 M3yuyeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemary pacuy€THble 3aaud B 2—3 JACWCTBUS, MCIONb3YysSd 3aKOHBl U
dbopmyiibl, CBs3bIBaONIME (U3UYECKHE BEJIMYMHBI: Ha OCHOBE aHaIN3a
YCIIOBHS 3aJaud 3alACHIBATh KPATKOE YCIOBUE, BBISBIATH HENOCTATOK
JNAHHBIX [JI1 pEeUleHus 3a/Jayd, BbIOMPATh 3aKOHBI U (QOPMYIIHI,
HEoOXOoauMble Uil €€ pelleHHUsl, NMPOBOJUTH pacy€Tbl M CpPaBHUBATH
MOJIyYeHHOE 3HaU€HHUE (PU3NYECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXHO pEHIMTh MPU OMOUIH
(GU3MYECKUX METOJ0B, HMCHOJIb3ysd OINUCAHUE HCCIEAOBAHMS, BBIIEIATH
POBEPSAEMOE MPENANOJIOKEHUE, OLEHUBATh MPABHIBHOCTh MOPSAJKA
MIPOBEICHMSI HCCIIEIOBAHUS, 1€J1aTh BHIBODI;

OPOBOAUTH OMNBITHl MO HAOMIOJEHUIO (PU3MYECKUX SBJICHUM WU
(bu3nYecKuX CBOMCTB TeN (KamWJUISIpHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero o0b&ma, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HArpeBaHUs TPH M3JIyYCHUH OT I[BETa W3JIydaroniei (MOTIOIIAoNIei)
MIOBEPXHOCTH, CKOPOCTh UCHAPEHHUsS BOJABI OT TEMIEPATYPbl KUIAKOCTH H
oA €€ TMOBEPXHOCTH, OJEKTPU3aLUs Tel U B3aUMOJICHCTBHE
NIEKTPUYECKUX  3apsiOB, B3aUMOJEHWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJu3allkisi MArHUTHBIX T[IOJ€M TIOCTOSIHHBIX MAarHuTOB, JEHCTBHUS



MarHuTHOTO TOJII Ha MPOBOJHHUK C TOKOM, CBOWCTBAa 3JEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENS IMOCTOSHHOTO TOKa): (POPMYIUPOBATH
MpoOBepsSEeMble MPENOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIJIOAKEHHOTO
000pyZ0BaHUs, ONMKUCHIBATH XOJ1 OMbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HAINpPSHKEHHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JAaTYMKOB (DU3MUECKUX BEIUYMH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COJIFOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIUYUHBI OT
IpPYyro C UCHOJIb30BAaHUEM MPSAMBIX HU3MEPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHHUKA OT €ro JUIMHBI, IUIOLIAAU IONEPEYHOTO
CEYEHMsI U YIEIbHOTO COMPOTUBIIEHUS BEIIECTBA TPOBOIHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUS Ha  NPOBOJHMKE,
UCCJIEIOBAHUE TMOCIIEOBATEIBHOTO W MapajUIeIbBHOTO  COEAMHEHUI
NPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh WU3MEPEHHMs], CleAysd MNpeIIOKEHHOMY IUlaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJTYYECHHON 3aBUCUMOCTH B BUJI€ Ta0JIUIIl U TPAPUKOB, JAe/IaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIIEIOBAHNUS;

NPOBOJUTh KOCBEHHBIC H3MEpeHHUs (PHU3MUeCKuX BeauuuH (yaeIbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIIEHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOrO0 TOKA): IUIAHUPOBATh H3MEpPEHUs, cOOMpaTh
DKCIIEPUMEHTAJIBHYIO YCTaHOBKY, CIENysl NMPEMJIOKEHHOW MHCTPYKLUH, U
BBIYUCTISITh 3HAYEHNE BEJIMUUHBI;

COOJII0/IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH MpU padoTe C 1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEACTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOW HA UX OMHUCAaHUS (B TOM YUCIE: CUCTEMA
OTOIUIEHUS! TOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJBTMETP,
CUETYMK DJIEKTPUUYECKOM SHEPruH, 3JIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), DIIEKTPUUYECKHE
NPEIOXPAHUTENH, FJIEKTPOMATHUT, 3JIEKTPOABUTATENb MMOCTOSTHHOIO TOKA),
UCIIONIb3YsS 3HAHUS O CBOMCTBaX (PU3MYECKUX SBJICHHM M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHUE YCTPONCTBA U H3MEPUTEIIBHBIE
IPUOOPHI IO CXEMaM M CXEMAaTUYHBIM PUCYHKAM (KUJAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, THTPOMETP, ABUIATENb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl DSJIEKTPUUYECKUX LEMen C
MOCJIEA0BATEIbHBIM U MAPaJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HaYEHUS AJIEMEHTOB ANEKTPUYECKUX Heneu;



NPUBOJIUTL  MpUMEpbl  (HAXOauTh  WHGOPMANMIO O  IPHMEpax)
MPAKTUYECKOTO WCTOIL30BaHMs (DU3UYECKUX 3HAHUN B TIOBCEIHEBHOU
JKU3HU 111 o0ecrieueHusi 0€30MacHOCTU NP 00pallleHuH ¢ MpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/I0POBbSI U COOJIIO/IEHUSI HOPM
IKOJIOTUYECKOTO MOBECHHS B OKPYKaIOIIEH cpee;

OCYILIECTBISATh TOMUCK HMH(POpPMAIMK  (PU3UYECKOTO COACpPNKAHHUS B
WuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUA W TYTEM CpPAaBHEHMUS
JOTIOJTHUTETHHBIX UCTOYHUKOB BBIICIISATH HH()OPMAITUIO, KOTOPAS SIBIISETCS
MPOTUBOPEUYUBOMN HIIM MOKET ObITh HEIOCTOBEPHOMU;

WCITOJIB30BATh MPU BHITIOJIHCHUH YYE€OHBIX 3aJIaHUA HAYIHO--TIOMYJISPHYIO
JAUTEpaTypy (HU3HNUECKOTr0o COIEepKaHus, CIIPABOYHBIEC MaTEPUAIIbI, PECYPCHI
cetu VHTepHer, BiaaeThb MNpuUEMaMU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3oBaHus UH(POPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M KpPAaTKHWE YCTHBIE COOOIIEHUS,
o00o6miass uH(OpMAIIMI0O U3 HECKOJbKUX HMCTOYHHUKOB (PU3NUECKOTO
CoJiep KaHusl, B TOM YKCIIE MMyOJIMYHO NPEJICTABIISATh PE3yIbTaThl TPOCKTHON
VI UCCIIEIOBATEIBCKOM e TENBHOCTH, IPU TOM TPAaMOTHO HCIOJIb30BaTh
W3YYCHHBIM TOHSATUHHBIM amnmapaT Kypca (QU3MKH, COMPOBOXKIAThH
BBICTYIUIEHUE ITPE3ECHTALUEN;

IpU BBITIOJIHEHUM YYEOHBIX MPOCKTOB U HCCIEAOBAHUM (U3UUYECKUX
MPOIECCOB PACHpPEAeATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTAaBJICHHBIMU 33/]a4aMHM, CIEAUTH 3a BBHIIIOJHEHUEM TUIaHA JEHCTBUMA U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIEHUBATh COOCTBEHHBIA BKIIA] B
NeSATEILHOCTh TPYMIbI, BHICTPAUBAaTh KOMMYHHKATHBHOE B3aUMOJICIHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHL.

K xonity o0yuenus B 9 kjacce npeaMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM!

UCIIOJIB30BaTh IOHATHA. CHCTEMAa OTCU€Ta, MarepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXAaHHMYECKOIo ABMXKEHHUS, Aedopmarius
(ympyrasi, miiacTHueckasi), TPEHHE, IEHTPOCTPEMHUTEIIFHOE YCKOPCHHE,
HEBECOMOCTh W MEPErpy3KH, LEHTP TSHKECTHU, aOCOJIIOTHO TBEPIOE TENO,
LEHTP TSKECTH TBEPAOTrO Teja, paBHOBECHE, MEXaHUUECKHUE KOoJeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, IIIKaJIa
ANIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTH,
CHEKTPhI UCITYCKAHMS M TOTJIOLIEHUs, ainbda-, 6eTa- 1 raMMa-u3JIy4eHus,
W30TOIIBI, SIJIEPHASI SHEPTETHKA,

pa3nuyath sBICHHSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJUHENHOE JBUXKEHHE, CBOOOIHOE
NaJIeHUE TeJ, PAaBHOMEPHOE JBMKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJI, PEaKTUBHOE JBWKEHHUE, KOJeOaTellbHOe NBIDKCHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJ€OaHWsI), pe30HAHC, BOJHOBOE NBIDKCHHE, OTPAKCHHE
3ByKa, NPAMOJMHEHHOE pacHpOCTpaHEHHE, OTPAXXEHUE M MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IOkKEHUE OEI0ro cBeTa B
CHEKTp H® CJOXKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTpa
U3ITyYEHHUs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpyXaromeM Mupe (B TOM umciie (u3udecKue SIBICHHUS B TPHUPOJE:
MPWIUBBI U OTJIMBBI, BI>KeHHUE TUTaHeT CONTHEUHON CUCTEMBbI, PEaKTUBHOE
NMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUSITHE 3BYKOB JKUBOTHBIMH,
3eMIICTPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHAMH, 5XO, IIBETa Tel,
ONTHYECKHE SBJICHUS B TMPHUPOJE, OMOJOTHYECKOE IEHCTBHE BHUAMMOTO,
yIbTPa(UOIECTOBOTO W  PEHTTEHOBCKOTO  M3JIyYeHUW, €CTeCTBEHHBIN
pPaguoOaKTUBHEIN (DOH, KOCMHYECKHE JIy4Yd, PaJHMOAKTHBHOEC H3TyUCHUE
OPUPOIAHBIX MHUHEPAIOB, JCHCTBUE pPAJUOAKTUBHBIX M3IYyYECHUH Ha
OpPraHHM3M 4YeJIOBeKa), MPU 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCIIATH CYIIECTBEHHBIC CBOWCTBA (MPHU3HAKH) (PU3UUCCKUX
SIBIICHUI;

ONKCHIBATH U3yUEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHUS, UCIIOIb3YS
¢dusznyeckue BETUYHMHBI (CpeJHSsI W MTHOBEHHAs CKOpPOCTh Teja IIpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, IMepeMeIIeHre, MyTh, YIIoBas
CKOPOCTb, CHJIa TPEHHS, CWJIa YIPYroCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUsl, BEC Tejla, HMIYJIbC TeNa, HWMIIYJIbC CHJIbBI,
MeXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPTUS Tela,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIBHAS DHEPIHS CKATOU
MPY>KUHBI, KHHETUYECKAast DHEPT U, TOJIHAS MEXaHUYEeCKasi JHEPTHsl, TEPUO/T
U YacToTa KojeOaHuii, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, TIOKa3aTedb MPEIOMJICHUS CpEabl), TPHU OINMHUCAHUU
MPaBUJILHO TPAKTOBATh (U3MYCCKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUsS W €IWHUIIBI (U3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU BEIMYUHAMH,
CTPOUTH Tpa(hprKK U3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYUH;
XapaKTEPHU30BaTh CBOWCTBA TeJN, (PU3MUYCCKHUE SIBICHHS W IPOIIECCHI,
UCIIOJIB3ysS 3aKOH COXPAaHCHHsI DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS,
OPUHITUI  CYMEPIO3UIINN  CUJI, TPHUHIIMI OTHOCUTENHHOCTH [ amuies,
3aKk0oHBI HbIOTOHA, 3aKOH COXPAHECHHS WMITYJIbCa, 3aKOHBI OTPAXKCHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3aps0BOT0 U MAaCCOBOTO YHUCEN



OpU SOEPHBIX PEaKUHUAX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYTHUPOBKY
3aKOHA U 3aMUCBIBATH €r0 MAaTEMAaTHYECKOE BhIPAKEHUE,

OOBACHATh (PU3UYECKUE NPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalluil MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB ¢ OMOpoW Ha 2—3 HM3y4YEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiats pacu€THbIC 3a7au (OMUPAIOIINECS Ha CUCTEMY U3 2—3 YpaBHEHHIA),
UCIIOJIB3Ysl 3aKOHBI U POPMYJIbI, CBA3BIBAIOIINE (DU3UUECKHUE BETUUYHUHBL: HA
OCHOBE aHajM3a yCIOBHS 3a/layM 3allMChIBATh KPATKOE YCIOBHE, BBISBISATDH
HEJOCTAIOUINE UM U30BITOUHBIE JTaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJUMbIE [JJIsi PEIICHUs, TMPOBOJUTH pacu€Tel M  OICHUBATH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HaYeHUs (PU3NUECKON BEITMUNHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO pPEHINTh TPU TOMOIIH
(¢u3NYECKUX METOAOB, HUCIOJIb3Ys OMNHCAHUE HCCIEIOBaHMS, BBIACIATH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABIIBHOCTh IMOPSAIKA
IPOBEJIEHUS]  HMCCIEAOBAaHUA, JellaTb  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJICHUN U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUW WU
¢u3nveckux CBOWCTB Ten (M3ydeHHWe BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl SHEPruM, 3aBUCHMOCTb IEpHOJia KOJeOaHUN MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJIEOAHUM, MPSAMOJIMHEMHOE PacIpOCTpAaHEHUE CBETA,
pasnoxkeHue Oenoro CBeTa B CIEKTP, M3YUYCHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajieé M CBOWCTB HM300pakeHHs MpeaMera B coOuparomieit
JHUH3e, HAONIOJICHUE CIUIONIHBIX W JIMHEHYATBIX CHEKTPOB H3IYYCHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY W3 HW30BITOYHOrO Habopa
000pyTI0OBaHUS, OMMCHIBATH XOJI OTBITA M €T0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBO/IBI,

MPOBOJANUTH TIPU HEOOXOJUMOCTH CEpPHUIO MPSAMBIX W3MEPEHHM, ONMpeaessis
CpeHee 3HayeHHEe u3MepsieMOl BeJWYMHBI ((POKYCHOE paccTOsHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoda U3MepeHus
(u3MepuTeIHHOTO MPUOOPA);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DHU3MUECKHX BEIUYHH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JBWKCHMHM 0O€3 HaudaJdbHOW CKOpPOCTH, TMepHoaa
KoJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBUCHMOCTH
yria OTPaKEHHUs CBETa OT YIJia MaJeHus M yriia MPEeIoMJICHHS OT yriia
NaJIcHNs). IUIAHUPOBATh HCCIEJOBAHUE, CAMOCTOSTEIBHO COOHMPATh



YCTaHOBKY, (PUKCHMpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH
bU3MYEeCKUX BETWYWH B BUJE TAOIUI] U TpadUKOB, JENaTh BHIBOABI 1O
pe3ynbTaTam HCCIIeIOBaHUs;

MPOBOJUTh KOCBEHHBIE U3MEpEHUs (PU3NYECKUX BEJIUYUH (CpemHss
CKOpPOCTh U YCKOPEHUE TeJa MPU PaBHOYCKOPEHHOM JABUKCHUHU, YCKOPEHHE
CBOOOJHOTO TAaJCHUs, >KECTKOCTh MPYXKHUHBL, KOIDPUIMEHT TpeHUS
CKOJIb)KEHUSI, MEeXaHW4eckass padoTa W MOIIHOCTb, 4YacTOTa M TIEPUOJ
KOJIeOAaHHM MaTeMaTHYEeCKOTO M MPYKUHHOTO MASTHUKOB, ONTHYECKAs
CHJa CcOOWparomie JMH3BI, PAAUOAKTUBHBIN (OH): TIJIAHUPOBATH
U3MEpPEHHUs, COOUpPaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH
U3MEpEHHUs, CIIeAys MPEIOKEHHON WHCTPYKIUMHU, BBIUMCISATH 3HAUCHHE
BEJTMYMHBI U aHAIM3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM
MIOTPEIIHOCTH U3MEPEHN;

cO0JII0/1aTh MpaBUIJIa TEXHUKU O€30MIaCHOCTHU NP padoTe ¢ 1abOPaTOPHBIM
000opyI0BaHUEM;

pas3nuyaTh OCHOBHBIE TMPHU3HAKM W3YYCHHBIX (DU3UUECKHX MOJIEICH:
MaTepuajgbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETapHasi MOJIeTb aTOMa, HyKJIOHHASI MOJIEJb
aTOMHOTO SI7Ipa;

XapaKTepu30BaTh MNPUHIUIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX ONUCaHus (B TOM 4YHUCIHE:
CIUJOMETP, JaTYUKUA TOJIOKEHHUS, PACCTOSHUS M YCKODEHHS, paKeTa,
9XOJIOT, OYKH, TEpUCKom, (QoTroammapaT, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOI, JIO3UMETp, KaMepa BuWIbCOHA), WCHONB3ys 3HAHHUSA O
CBOMCTBaX (U3MYECKUX SBJIEHUH MW  HeoOXoaumble (usnyeckue
3aKOHOMEPHOCTH;

UCTION30BaTh CXEMBl U CXEMAaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX TPOLECCOB MPU
pelIeHnn y4eOHO--MPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U cCOOMparolel JIUH3E,;
NPUBOIUTH  MPUMEPbl  (HAXOAUTh  WHQPOPMAIMIO O  IpHMEpax)
IPAKTUYECKOIO HCIOJIb30BAHUSA (PU3NYECKUX 3HAHUI B TOBCEIHEBHOU
KU3HU JUIsl o0ecrieueHns: 0e30MacHOCTH MpU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAaHEHUS 370POBBS U COOJIIOICHUS HOPM
IKOJIOTHYECKOTO TIOBEICHHSI B OKPYIKAIOIIEH cpee;

OCYIICCTBJISITh TMOUCK HWHpOpMauu (U3HUECKOTO COJEpKaHHUS B
HuTepHere, caMoCTOATENbHO (POPMYIHPYsT TOUCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEIEICHUs JOCTOBEPHOCTH TOMy4YeHHOUW MH(OpMaIMu Ha OCHOBE
UMEIOIIXCS 3HaHUH’ u JOTIOJTHATETHHBIX HNCTOYHHKOB,



WCITOJIH30BATh MPHU BBITIOJHEHUH yU4E€OHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
JTUTEPATYPY HPU3UIECKOTO COACPIKAHUS, CITPABOYHBIEC MATEPHAIIBI, PECYPChHI
cetu VHTepHer, BiajeThb MNpuUEMaMU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHUS HAa OCHOBE
nHOpMAITUU W3 HECKOJBKUX HWCTOYHUKOB (PU3NUYECKOTO COJEp KaHMS,
myOJUYHO MPEACTABISATh PE3YIbTAThl MPOSKTHON UM UCCIIEA0BATEIbCKOM
NEATeIbHOCTH, TMPU OATOM TIPAMOTHO  HCIOJIb30BaTh  W3YUYEHHBIN
NOHATUUHBIN anmapar H3ydaeMoro pasjaena (QU3MKU U COMPOBOXKAAThH
BBICTYIJICHWE TMPE3CHTAME ¢ YYETOM OCOOCHHOCTEH ayJUTOPHH
CBEPCTHHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KJIIACC
KonnuyectBo yacos DJIEeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (umdposbie)
Kontpoabnbie | IlpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypcsl

Pa3zpnen 1. ®usuka u e€ poJib B NO3HAHUHU OKPYKAKOIIEr0 MUPa

1.1 dusuka - HayKa 0 IPUPOLIE 2 bu6morexa [IOK
- " . https://m.edso0.ru/7f416194
bubnuorexa [JOK
1.2 () 2 1
T https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcTecTBeHHOHAYIHBIN METO]] TIO3HAHUS 2 1 o oo L6104
Wroro mo pazneny 6

Pa3nen 2. [lepBoHayaiibHbIe CBeIEHHUSI 0 CTPOEHHH BelllecTBA

2.1 CtpoeHue BeniecTa 1 bubmmorexa [TOK
' P B https://m.eds00.ru/7f416194
99 JIBr>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubnuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
butmmoreka [JOK
2. A 2
3 TPETATHPIC COCTOMHIA BElectBa https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHue U B3anMoAeiCTBHE TeJl
bubmmoreka [JOK
A M
3 CXAMITICCOT ABIDICHHE 3 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

bubnuoreka [JOK

3.2 Hrepus, Macea, MIOTHOCTE 4 L https://m.eds00.ru/7f416194
bubnuoreka [JOK
3.3 Cuna. Busst cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBieHus: TBEPABIMU 3 bu6nuoreka [IOK
' TeJIaMH, KUJIKOCTIMH U Ta3aMHU https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.2 JlaBIieHHe KHIKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4, A
3 TMOChEpHOE AaBieHne 6 https://m.edsoo.ru/7f416194
44 JleficTBUE KUIKOCTH U ra3a Ha IOrpYyKEHHOE 7 3 bu6nunorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 5. PaGoTa u MoHOCTH. DHEPrus
bubnuoreka [JOK
51 Pabora m momsoCT® 3 1 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.2 Hpocteie Mexanm3mbI S 1 https://m.edsoo0.ru/7f416194
bu6moreka [JOK
53 Mexannueckas suepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

KosmmuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHUe pa3aesioB U TeM uudposbie
Ne ii/m P Konrpoabubie | IIpakTuueckune (wcpp )
MporpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3gea 1. TemioBbIe ABJICHUA
. bubmuoreka [[OK
11 CrtpoeHue u cBOHCTBa BEIIECTBA 7 https://m.edsoo.ru/7fA18 1ce
bu6aunoreka I[IOK
12 Teruossre mpoecce 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. DjexkTpuyecKkue 1 MAarHUTHbIE SIBJICHUSI
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bu6muotexa [HOK
' W X B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. % i 2 1 7
2.2 [TocTOSIHHBIN AJIEKTPUUECKUI TOK 0 https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
. 1 1.
23 Marmuriibie spneHis 6 > https://m.edsoo.ru/7f4181ce
bu6nmnoreka [JOK
24 IIEKTPOMATHHTHAS HHIYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

9 KJIACC

KoanuyecTBo yacos DJIEeKTPOHHBbIE
HauMeHnoBaHue pa3aejoB U TEM nudposbIe
Ne ii/m P Konrpoabubie | IIpakTuueckune (wcpp )
NMporpamMmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Mexanuuyeckue siBJIeHUSA
MexaHnueckoe ABMKEHUE U CIIOCOOBI €T0 bu6mmoreka [JOK
1.1 10 1
OIMCaHUsA https://m.edsoo.ru/7f41a4a6
b K
1.2 BzaumopeiictBue el 20 1 3 nosmotexa O
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3 10 3
AKOHRT COXPAHCHI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paszgen 2. Mexanuuyeckue Koae0aHus U BOJHBI
bubmmoreka [JOK
2.1 M 3] 7 3
CXAMMACCIUC KOJCOAIA https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 MexaHnueckue BOIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspen 3. DiieKTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bu6nunorexa [JOK
' JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€e ABJICHHSA



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

4.1 3aKOHBI PacpoOCTPaHEHHUS CBETa 6 2 bubamorexa IIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
4.2 JIuH3BI ¥ onTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubnmoreka [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 5. KBaHTOBbBIE sIBJIEHHSI
bu6aunoreka IJOK
51 Hcnyckanue u MOroieHue CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6aunoreka I[JOK
5.2 6 1
(CTpoetiite aTOMHOIO A1pa https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
5.3 S nepHble peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznea 6. [loBTOpuTeabHO-00001IaAK0IINI MOAYJIb
6.1 [ToBTOpeHue u 06001IEHNE COAePKAHUS 9 5 bubnuoreka LIOK
' Kypca (usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 9
OBUIEE KOJIMYECTBO YACOB IT10 ITPOT'PAMME 102 27



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