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COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3nka u e€ poJib B NO3HAHMHU OKPY’KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SBnenus npupoasl. usndeckue sABICHUA: MEXAHUYECKUE,
TEIUIOBBIE, AIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3mepenue Qusnyeckux BenuyuH. Duznyeckue MpruOOpPHI.
[Torpemnocts n3Mepennii. MexxayHapoaHasi cuctemMa eIMHUIL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HayKH W3Y4aroT mpuponay. EcTecTBeHHO-HAYIHBIN
METOJl TO3HaHMS: HaOMI0JeHHe, IOCTAaHOBKA HAYYHOIO BOIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCHEPHUMEHT TI0 TPOBEpKE THIIOTE3, OOBsICHEHHEe HaOmogaeMoro spieHus. Onucanue
(U3MUeCKUX SBICHUHN C TOMOIIBIO MOJIETEH.

emoncmpayuu.
1. Mexanuueckue, TEIIOBbIE, JEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. Ouznyeckre MNpUOOPHI M Tpolenypa MNPsIMbIX H3MEPEHUH aHaJOrOBBIM U

U(GPOBBIM IPUOOPOM.
Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue MeHbl IeICHUS KA H3MEPUTENLHOTO MPHOOopa.

2. H3mepenne pacCTOSHUMN.

3. N3mepenne 00bEMa KUIAKOCTH B TBEPIOTO TENA.

4, Onpenenenre pa3MepoB MajbIX TEJ.

5. N3mepenune Temreparypbl IMpU MOMOIIM KUJIKOCTHOTO TEPMOMETpPA W JaT4YHMKa
TeMIreparypsl.

6. IIpoBenenne uccnenoBaHus MO MPOBEPKE TMITOTE3bI: NAIBHOCTH MOJETA IAPUKA,

MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM OOJIbIlIE BBICOTA ITYCKa.

Pa3nen 2. [lepBoHayajibHbIE CBeeHHs] 0 CTPOEHUH BelllecTBA.

CTpO@HI/Ie BCIICCTBA: AaTOMbl MW MOJICKYJIbI, HUX PpPa3MCpPbI. OHBITBI, JOKa3bIBAIOIINEC
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxeHue uvactuil BemiecTBa. CBsI3b CKOPOCTH JABMKEHHUS YacTUIl C TEMIIEpaTypoi.
BbpoyHnoBckoe nBmwxenue, muddys3us. BzauMomeicTBue dYacTHIl BEIIECTBA: MPUTSHIKEHUE H
OTTaJKUBaHHE.

ArperatHble COCTOSIHMSI ~ BEILIECTBA: CTPOCHHUE Ta30B, KUAKOCTEM W  TBEPHBIX
(kpucTammuyeckux) Ted. B3auMocBs3b MeXy CBONCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJSIpHBIM CTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUMN
BOJIbI.

Hemoncmpayuu.

1. Hab6nronenre OpoyHOBCKOTO ABUKEHUSI.

2. Ha6mronenue nuddy3um.

3. HaGnronenue siBieHUN, OOBSACHSIIOMUXCS TPUTSKECHUEM WM OTTAIKWBAHHEM

JacCcTHUIl BEIICCTBA.
Jlabopamopnuie pabomot u onvimol.
1. OrneHka mraMeTpa aToMa METOIOM PSIOB (C UCHONb30BaHUEM (pororpaduii).
2. OnBbITH 1O HAOTIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITH IO OOHAPYKEHUIO AEUCTBHS CHII MOJIEKYJISIPHOTO TPUTSKEHHUS.



Paznen 3. /IBu:KeHHE U B3aMMO/IeiicTBHE TeJl.

Mexannueckoe aABM)KeHUE. PaBHOMepHOE M HepaBHOMEpHOE JBHXkeHHE. CKOpOCTb.
CpenHsiss CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JBUKECHHUS.

SIBnenne wHepuMH. 3aKOH WHEpUMU. B3auMmojeicTBue Tell Kak NpUYMHA H3MEHEHUS
CKOpOCTH ABM)KEHHUs Tel. Macca kak Mepa MHEpTHOCTH Tena. IlnoTHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYII B €IMHHIIE 00bEMA BEIECTBA.

Cuna kak xapakTepucThka B3aumopeicTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETPA. SIBIIEHUE TATOTEHUS U cuila TskecTH. Cuita TSKECTH
Ha pyrux mianerax. Bec rena. HeBecomocTs. CiiojkeHue cuil, HallpaBJIEHHBIX 110 OJHON IPSAMOIL.
PaBHopelicTByromas cuit. Cuna TpeHus. TpeHue CKOobKEeHUs U TpEHUeE MoKosl. TpeHue B Ipupoze
U TEXHHKE.

Hemoncmpayuu.

Habmonenne MexaHn4eckoro JBUKEHHUS Tela.

N3Mepenre ckopocTy MPSMOTUHEUHOTO IBUKEHUS.
Habmonenvie siBneHus! HHEPLUU.

Habmtonenue n3aMeHeHHs: CKOPOCTH MTPU B3aUMOJICHCTBUH TEIL.
CpaBHEHME Macc M0 B3aUMOJIEHCTBUIO TEIL.

Crnosxenue cui, HaPaBJIEHHBIX 110 OJHON IPSAMOIL.
JIaﬁopamopuble padomsl u onvimol.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABMKEHHS (IIIAPUKA B JKUIAKOCTH, MOJIEIH
AJIEKTPUYECKOT0 aBTOMOOMJIS M TaK Jayiee).
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2. Ornpenenenne cpeHel CKOPOCTH CKOJIBKEHHS OpyCKa WU IIaprKa 10 HAKJIOHHOM
IIJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPIOTO TENA.

4, OMNBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKeHUs (nedopmarium) mpy>KuHbI

OT NPWIOKEHHOU CHUJIBI.

5. OnBITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIbKEHUS OT Beca Teja
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBiieHune TBEPABIX TeJl, KUAKOCTEN U ra3oB.

Hasnenue. CiocoObl yMEHBIIICHHS U YBEITMYEHUS NaBieHus. J[apneHne ra3a. 3aBUCHMOCTb
JaBJICHUS Ta3a OT 00bEMa, Temrieparypsl. [lepenada naBiaeHus TBEPABIME TEIAMHU, KUIKOCTSIMH U
razamu. 3akoH [lackams. IlHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTH JABIICHUS KUAKOCTH OT
rryouHbel.  ['mapocratmueckuit  mapagokc.  CooOmaronuecss  cocynbl. [ mupaBiawdeckue
MEXaHU3MBI.

AtMocdepa 3emmu u armocdepHoe naBieHue. [IpUYMHBI CYIIECTBOBAHUS BO3IYITHON
ob6onoukn 3emuu. Ombit Toppuuerm. M3mepenwe armocdepHOTo naBieHHS. 3aBHCHMOCTH
aTMoc(epHOro JaBlieHHUS OT BBICOTHI HaJl YpoBHeM Mops. [lpubopsl nans u3MepeHus
aTMOC(EPHOTO JaBJICHHUS.

JlelicTBUE )KUIKOCTH M Ta3a Ha IOTPYXEHHOE B HUX TeJl0. BriTamkuBarorias (apxuMe10B8a)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPaTyphI.

[lepenaua naBieHUs! JKUIKOCTBIO U Fa30M.
Coobmaromuecs COCy/Ibl.

I'mapaBnryeckuii mpecc.

[IposiBnenue neiicTBUs arMoc(hEepHOTo JaBICHHUS.

ukhwn e



6. 3aBUCUMOCTh BBITAIKUBAIONICH CHUIIBI OT O0BbEMaA TMOTPY)KEHHON YacTH Tella |
IJIOTHOCTH YKHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIECH CHUIIBI BECY BHITECHEHHOM KU JIKOCTH.

8. VYcnoBue mnuaBaHWs TeN: IJIaBaHWE WIM IOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHHUS IUIOTHOCTEHN Tea U KUAKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJE OT 00BEMA TOTPYKEHHOU B
XKUIKOCTb YaCTH Tena.

2. Onpenenenre BBITAIKUABAIOIICH CUJIbI, JEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOLICH CWIIbL, JEHCTBYIOLIEH HAa TEJIO B

XKHUJKOCTH, OT MacChl Tela.
4. OneIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIECH CHUJIBL, IEHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT 00BbEMA MOrpYKEHHOH B KUIKOCTh YaCTH Tela U OT IUIOTHOCTH
KHUIKOCTH.
5. KoHncTpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHHUE JIOAKU M OIPENEICHUE €&
IPy30I0ABbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. JHeEprus.

Mexanunueckas padota. MoIHOCTb.

[TpocTbie MexaHU3MBI: pbIyar, 0J0K, HAKJIOHHAs! TUIOCKOCTh. [IpaBuiio paBHOBecHs ppiyara.
[IpumeHeHne mpaBuiIa paBHOBECHs pblyara K OJIOKy. «3osioToe mpaBmiioy» MexaHuku. KITJI
IPOCTBIX MEXaHU3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas »Heprusi. KuHernueckas W TOTeHUHMalbHas sHeprus. lIpeBpamienue
OJIHOT'O BH/Ia MEXAaHWYECKOW PHEPTUHU B APYroil. 3aKOH COXpAaHEHUs SHEPIHH B MEXAHUKE.

Jemoncmpayuu.

1. [TpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1. Omnpenenenue pabOTHl CHIIBI TPEHUS NPU PABHOMEPHOM JBIKEHHU Tella IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHUS pblyara.

3. N3mepenune KII/] HakJIIOHHOM MJIOCKOCTH.

4. N3yuenue 3aKk0Ha COXpaHEHUSI MEXaHUYECKOW YHEPTUU.

8 KJIACC

Pa3gen 6. TenstoBbIe sIBJIEHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKOW TEOPUH CTPOEHU BenlecTBa. Macca
U pasMCpbl aTOMOB H©U  MOJICKYII. OHBITBI, MOATBCPKAAOINNUEC OCHOBHBIC IIOJIOKCHUA
MOJIEKYJISIPHO-KMHETUYECKONU TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOr0 COCTOsIHUH BemiecTBa. Kpucrammnyeckue u
amop(dubie Tena. OObsICHEHHE CBOMCTB Ia30B, JKUJIKOCTEH U TBEP/BIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHUECKOW Teopunu. CMauuMBaHME M KaNWUIIPHBIE SBIEHUA. TemioBoe
pacIIMpeHue U CKaThe.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUJIOBOIO JBM)KEHUS YacTHI.
Buytpennsis sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEN HEPTUu: TeIIonepeaya 1 COBEpIICHHE
paGOTBI. BI/I,Z[BI TCIUIoNnCpCcaAavun: TCIJIONPOBOAHOCTh, KOHBCKIUA, U3JTYUYCHHC.



KoymuecTtBo TemwioTel. YIenbHas TEIUIOEMKOCTh BEIIECTBA. 1E€IUIOOOMEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. IlmaBneHue u OoTBepAeBaHUE KPHCTALITMYECKUX
BEIIECTB. YJenbHas Temiora ruasineHus. I[lapooOpasoBanme u KoHaeHcanus. Mcmapenue.
Kunenue. YnenpHas Temora mnapooOpa3oBaHWsA. 3aBUCHMOCTh TEMIIEPATYpPhl KHUIEHUS OT
aTMOC(EPHOTO JaBJICHHUS.

Bnaxnocts Bo3nyxa.

OHeprus TOIUIMBA. Y A€JIbHAs TEIJIOTA CTOPAHUS.

[Mpunnuner pabotsl TermnoBbix asurateneit KIIJ[ rtemmoBoro nsuratens. TeruioBbie
JBUTATENN U 3alUTa OKPY>KAIOILEN CPEIbL.

3aKOH COXPAHEHHUs U MIPEBPAILECHNS SHEPTHH B TEIUIOBBIX IIPOLIECCAX.

emoncmpayuu.

1. Ha6monenne O6poyHOBCKOTO JIBHIKEHHSL.

2. Hab6monenue muddysun.

3. HaGmoienue siBieHni cMaunBaHusI U KaWJUISIPHBIX SBICHUH.

4, Habumoienue TeraoBoro paciuimpeHust Tedl.

5. N3meHeHne naBieHuss ra3a OpH HW3MEHEHMM O0béMa W HArpeBaHUHM WU
OXJIAXKJICHUH.

6. [IpaBuiia u3mepeHus Temmneparypsl.

7. Buasl Temionepenaum.

8. OxJTaxaeHue Mpyu COBEPIICHUH PAOOTHI.

9. HarpeBanwue npu coBepiieHnr paboThl BHEIIHUMH CHUJIAMHU.

10. CpaBHeHME TEIUIOEMKOCTEN PA3INYHBIX BELIECTB.

11. Hab6mronenune KUIeHusL.

12. Habmtonenue nmocTosiHCTBa TeMIIEpaTyphl IPU TUIABICHUH.

13. Mopaenu TerioBEIX ABUTATEICH.

Jlabopamopnuie pabomot u onvimot.

1. OnBITH O OOHAPYKEHUIO JEHCTBUSI CHUIT MOJICKYIISIPHOTO MIPUTSKEHUSI.

2. OMBITHI 110 BBIPALTUBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM UITU caxapa.

3. OMNBITHI 0 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
Te.

4. Omnpenenenue naBjaeHUs BO3IyXa B OaJUIOHE MITPHUTIA.

5. OMnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHS BO3AyXa OT €ro o0néMa u
HarpeBaHMs WM OXJIAKICHUS.

6. [IpoBepka THMOTE3bI JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KHUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPaTypHI.

7. Habmoienne n3MeHeHust BHyTpEHHEH SHEPTUU Teja B pe3ysIbTare TeIuionepe1adn
1 pabOThl BHEIITHUX CHII.

8. HccnenoBanue siBICHUS TEIIOOOMEHA NPH CMEIIMBAHUU XOJIOAHOW M TOpPSYEH
BOJIEL.

9. Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON IMPHU TEIUIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIMJIMHAPOM.

10. Onpenenenre yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. Uccnenosanue nporecca HCHapeHusl.

12. OnpeneneHre OTHOCUTEIBLHOM BIAXXHOCTH BO3/1yXa.

13. Ornpesenenue yaeabHON TEIIOTHI TIaBICHUS JIbJA.



Pa3znen 7. JiaekTpuyeckne U MATHUTHBIE SIBJICHUSI.

Onextpusauusa Ten. J[Ba pona 3ieKTpudecKHX 3apsanoB. B3aumoneicTBue 3apsyKeHHbBIX
ten. 3akoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOACHCTBUS 3apsKEHHBIX TEJT OT BEJIMYMHBI 3aps10B
U PACCTOSIHUS MEXY TEJIaMH).

OnexTpuyeckoe nojue. HanpsxkéHHocTs 2nekTpudeckoro nois. [lpuHnun cynepno3uuun
ANEKTPUIECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN 3JIeKTpuueckuid 3apsan. CtpoeHue
atoma. [IpoOBOTHUKYN U AMAIEKTPUKH. 3aKOH COXPAHEHHUs AJIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOro TOKa. lcTouHukm
MOCTOSIHHOTO TOKAa. JIeHCTBHSI 3MEKTPHUYECKOTO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUI TOK B )KUJIKOCTSAX M raszax.

Onextpuueckas unenb. Cuna Toka. OiekTpuueckoe HamnpsbkeHue. ComnpoTuBieHHE
NMPOBOAHUKA. YJIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa IIeMu.
[TocnenoBarenbHOE M NAPATIEIBHOE COEIUHEHUE TIPOBOAHUKOB.

PaGoTta 1 MOIIHOCTH ANEKTPUUECKOro Toka. 3akoH J[xoyns—JIeHna. DnekTpudecKue 1enu
Y IOTPEOUTENHN AIIEKTPUUECKON SHEpruu B ObITYy. KOpOoTKOE 3aMBIKaHUE.

[TocTostHHbIE MarHuThHl. B3anmonelcTBHE IMOCTOSHHBIX MAarHUTOB. MarHurHoe mnosie.
MaruuTHO€E Tosie 3eMJIM U €ro 3HaYeHue JUIs )KU3HU Ha 3emiie. OnbIT IpcTena. MarHuTHoe noJie
3JIEKTPUYECKOr0 TOKA. [[puMeHeHne AIEeKTpOMarHuTOB B TEXHUKE. JleMCTBUE MAarHUTHOTO IOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTATENIb IOCTOSHHOrO ToKa. Mcronb3oBaHue
AIEKTPOJABUTATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes. SIBneHue snekTpomMarHUTHOM wuHAykiuu. [lpaBwiio  Jlenna.
Onektporeneparop. CrocoObl TOMYyYEHHUS JIEKTPUUYECKOW OSHEPruu. OJICKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

JHemoncmpayuu.

1. DJIeKTpU3aLMs TE.

2. JIBa pona 2JIeKTPUYECKHX 3apsiI0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TEIL.
3. Y CTpolCcTBO M ACHCTBUE IEKTPOCKOIIA.

4. DIIEKTpOCTaTUYECKAs] UHTYKLIHS.

5. 3aKOH COXPAHEHHUSI SJEKTPUUECKUX 3aPsII0B.

6. [IpOBOTHUKH U TUANEKTPUKH.

7. MogenupoBaHue CUIIOBBIX JTUHUM 3JIEKTPUYECKOTO MOJIS.

8. HcTOYHMKY TOCTOSIHHOTO TOKA.

9. JlelicTBUS IEKTPUYECKOTO TOKA.

10. DIJIEKTPUYECKUNA TOK B KUIKOCTH.

11. ["a30BbIii pa3psia.

12.  H3mepeHue cliIbl TOKa aMIIEPMETPOM.

13. H3mepenne 21eKTpUYEeCKOro HANPSKEHUS BOJIBTMETPOM.
14.  Peocrar u Mara3uH COIPOTUBIICHUM.

15. BzanmopneiicTBrE MOCTOSHHBIX MAarHUTOB.

16. MogenupoBaHue HEBO3MOKHOCTH Pa3/IeiI€HUs IIOJII0COB MATHUTA.
17.  MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
18. OnbIT Opcrena.

19. MaruutHoe noJjie Toka. JJIEKTPOMarHur.

20. JlericTBME MarHUTHOTO MO HA IIPOBOJAHUK C TOKOM.

21. DNEeKTPOABUraTENb NOCTOSIHHOTO TOKA.



22.  HccnenoBaHue SIBICHUS 3JIEKTPOMarHUTHONW MHAYKLUU.

23. OnbiTel Dapajes.

24. 3aBHCHMOCTb HaIPaBJICHNS UHIYKIIMOHHOTO TOKA OT YCJIIOBUI €r0 BO3HUKHOBEHMSL.
25.  DnekTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1. OnbITHI 10 HAOIIOACHUIO IEKTPU3ALINY TEJT UHIAYKIMEH U IPU COMPUKOCHOBEHUH.

2. HccnenoBanne NeHCTBUSA 3JIEKTPUYECKOTO 11Ol HA IPOBOJIHUKA U IUIJIEKTPUKH.

3. COopxka 1 mpoBepka pabOTHI JIEKTPHUUECKON IIeTIH ITOCTOSHHOTO TOKA.

4. H3mepenue U perynupoBaHue CUIIbI TOKA.

5. H3mepeHne U perylmpoBaHue HapsKCHHUS.

6. HccnenoBanne  3aBUCHMMOCTM  CHJIBL TOKa, MIYLIEr0 4Yepe3 PE3UCTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HAIIPSDHKEHUS HA PE3UCTOPE.

7. OneIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTHBIIECHUS
IIPOBOJHUKA OT €T0 AJIMHBI, IIJIOIAAHU IIONIEPEYHOr0 CEYEHU U MaTepuaia.

8. [TpoBepka mpaBuiIa CIOKEHWS HAIPSHKECHUN TIPU MTOCIIEN0BATEIBHOM COCIUHEHUH
JBYX PE3UCTOPOB.

9. [IpoBepka npasuiia It CUIIBI TOKA IIPU NAPAJICIIBHOM COCIMHEHUH PE3UCTOPOB.

10.  Ompenenenue paboOThI IEKTPUUECKOTO TOKA, UIYLIETO YEPE3 PE3UCTOP.

11. Onpenenenne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12.  HccrnemoBaHume  3aBUCHMOCTM  CHJIBI  TOKA, HIYIIETO YEpe3 JIAMIIOYKY, OT

HaIPsKEHUS Ha HEH.
13. Onpenenenue KII/] narpeBarensi.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJAEHCTBUS IIOCTOSIHHBIX MarHUTOB.

15.  M3ydeHue MarHUTHOIO IOJI TMOCTOSHHBIX MAarHUTOB NpU HMX OOBEAMHEHUH U
paszeneHun.

16.  HccinenoBaHue NeUCTBUS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OneITbl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHS KaTyHIIKH C
TOKOM M MarHuTa OT CHJIBI TOKa W HAIPaBJIE€HUs TOKA B KaTYILKE.

18.  H3ydeHue OeHCTBUS MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoncrpynpoBanue u uzyuerue padoThl 3JEKTPOIBUTaATEIS.

20. N3mepenune KII/I anexTpoaBuraTeibHOM YCTaHOBKH.

21.  OnbITHI N0 UCCIEAOBAHUIO SBJICHUS JIEKTPOMAarHUTHOW MHAYKLIMHU: HCCIIEIOBaHHUE

W3MEHEHUM 3HAYCHUS U HaITpaBJICHUA HHAYKIIHOHHOI'O TOKA.

9 KJIACC

Paznen 8. Mexannveckue siBJIEHHS.

Mexanndeckoe ABM>kKeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHMYECKOTO JBIKCHUSA. PaBHOMEpHOE mNpsAMOJIMHEHOe BXeHue. HepaBHOMepHOe
MpsIMOJIMHEWHOE JBHKeHWe. CpelHssi MU MIHOBEHHAas CKOPOCTh Tejla NPHU HEPABHOMEPHOM
JIBUYKEHUU.

Yckopenue. PaBHOyCKOpeHHOE MpsIMOJIHHEHOE ABkeHne. CBoOomHOe naieHue. OnbIThI
lNanunes.

PaBHOMepHOE nBMXEHME 1O OKPY>KHOCTH. [lepuon n yacrora obpamenus. JluaeitHas u
yra0Bast CKopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

Ilepseiit 3akoH Hbrorona. Bropoy 3akon Herorona. Tperuit 3axkon Herorona. IlpunHnmn
CYIEpPIIO3ULIUN CHUII.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CWIa TPEHHS CKOJIbXEHUSA, CUJIa TPEHUS
MIOKOS1, APYTHE BUABI TPEHMUS.

Cuna TSXKECTHM MU 3aKOH BCEMHUPHOTO TATOTEHHA. YCKOpEHHE CBOOOJHOTO MaJCHUS.
JBuxenue mnanet Bokpyr Connua. [lepBast kocMuyeckas ckopocTs. HeBecOMOCTh 1 eperpy3KHu.

PaBHOBecue MaTepuabHOM TOUKU. AGCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpaileHusi. MomeHT cuibl. LIeHTp TshKecTH.

Nmnynec Tena. 3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanndeckas paboTa ¥ MOIIHOCTh. Pabora cui TsokecTd, ynpyroctu, TpeHusi. CBssb
SHepruu u pabothl. [loTeHIManbHAs HEPTHs Tela, MOIHITOrO HAaJl MOBEPXHOCTHIO 3EMIIH.
[ToreHumanbHast sHEPrUs ckaTol NMpyx)uHbl. KnHeTndeckast sHeprusi. TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW YHEPTHUU.

Jemoncmpayuu.

1. Habmonenre MexaHn4eckoro ABMKEHUS Tela OTHOCUTEIBHO Pa3HbIX TeNl OTCYETA.

2. CpaBHeHue nyTell M TPAaeKTOPHUM JBUKEHUS OJTHOTO U TOTO XK€ T€JIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

3. N3mepeHne cKopoCTr U yCKOPEHUS MTPSIMOJIMHEWHOTO ABUKECHHUS.

4. HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JBH)KEHUS.

5. Habmtonenue qBM>XeHMs Tela 0 OKPYKHOCTH.

6. Habmionenne MexaHMYeCKMX SIBJICHUH, NPOUCXOAALIMX B CHCTEME OTCU&ra
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIHHO KaOMHeTa (QPU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl Tela U JEHCTBYIOLIEH Ha HETO CUJIBL.

8. HabGnronenne paBeHCTBa CUJT TIPHU B3aUMOJICHUCTBHUH TEJL.

9. N3meHeHune Beca Tesia Ipu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umiynbca Npu B3auMOAECHCTBUH TEJI.

11.  TIpeoOpa3oBaHus 3HEPTHU IPU B3aUMOACHUCTBHHU Tell.

12. CoxpaHeHue UMIyJibca MpHU HEYNPYTOM B3aUMOICHCTBUU.

13.  CoxpaHeHue UMIYJIbCa PU a0COITIOTHO YIIPYTrOM B3aUMOICHCTBHH.

14. Hab6nroneHne peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHre MEXaHMYECKOM 3HEPTHU PU CBOOOIHOM Ma/ICHHUH.

16.  CoxpaHeHME MEXAHWYECKOW SHEPrHMM IpH JBWXEHUM Tejla IOJA JEHCTBHEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimol.

1. KonctpyupoBanue TpakTa Jij1sl pa3roHa U JalbHEUIIEro paBHOMEPHOTO JIBUKEHUS
IapyUKa WA TETIEKKH.

2. Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHHUS OpycKa MU ABMXKEHHS IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.

3. Omnpenenenne yCKOpeHUs Tella pU paBHOYCKOPEHHOM JBM)KEHUU 10 HAKJIOHHOMN
IIJIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBH>KEHUU
0e3 Ha4aJIbHON CKOPOCTH.

5. [TpoBepka THMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBHKEHHM Oe3 HayalbHOM

CKOPOCTH MYTH OTHOCATCS KaK Psii HEYETHBIX YUCEN, TO COOTBETCTBYIOIIME TPOMEKYTKU BPEMEHU
OJIMHAKOBEI.

6. UccnenoBanrie 3aBUCMMOCTH CHJIBI TPEHHUSI CKOJBXKEHHUSI OT CHJIbl HOPMaJIbHOTO
JIaBJICHUS.



7. Onpenenenre Ko HUIMEHTA TPEHUS CKOTBKCHHUS.

8. Onpenenenre KECTKOCTH MPYKUHBI.

9. Omnpenenenue paboOTbl CHIIBI TPEHUS TP PABHOMEPHOM JBIKEHHU TeJa IIO0
TOPU30HTAIBLHON ITOBEPXHOCTH.

10.  Ompenenenue pabOThI CUIIBI YIPYTOCTH MPH NOABEME TPy3a C UCIOIB30BAHUEM
HEMOABHYKHOTO U OJBMKHOTO OJIOKOB.

11. N3yuenue 3aK0Ha COXpaHEHUS DHEPTUU.

Pa3nen 9. MexaHu4yeckue Koj1e0aHUsI U BOJHBI.

KonebarensHoe aBmkenue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWIA: MEPUOJ, YacToTa,
aMmIiutyaa. MaremMaTudeckuidi W TOPYKUHHBIA MasTHUKU. [IpeBpamieHue »Hepruum mnpu
K0J1e0aTeIbHOM JIBUKECHUU.

3aryxaromue koneOanus. BeiHyxIeHHbIe KonebaHus. Pesonanc. MexaHn4yeckue BOJIHBL
CaoiicTBa MexaHWYeCKUX BOJIH. [IpoonbHbIe U nonepedyHble BOMHBL. JlJIMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHusi. MexaHn4ecKkHne BOJIHBI B TBEPJIOM TeJE, CEICMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. UH(Ppa3ByK U yabTpa3ByK.

emoncmpayuu.

1. Habmonenue konedanuit Ten moJ| 1eHCTBUEM CUJIBI TSHKECTH M CUIIBI YIIPYTOCTH.

2. Hab6mronenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HabGnroneHne BBIHYKIEHHBIX KOJICOAHHUI 1 pe30HaHCa.

4, PacnpocTtpaneHnue mpooabHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIH).

5. Habmoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKUI PE30HAHC.

Jlabopamopnuie padbomot u onvimel.

1. Omnpenenenre 9acTOThI U IEpHO0/Ia KOJIeOaHU MaTeMaTUYECKOTO MasTHUKA.

2. Omnpenenenre 9acToThl U IEpUOo/Ia KOJIeOaH A TPYKUHHOTO MasiTHHKA.

3. HccnenoBanne 3aBUCUMOCTH TIEpHO/1a KOJIEOAHUH TTOBEIIEHHOTO K HUTH T'Py3a OT
JUTUHBI HUTH.

4, HccnenoBanne 3aBUCMMOCTH TepHoja KojeOaHUM MNPYKUHHOTO MAasTHHKA OT
MAaccChl Tpy3a.

5. [TpoBepka HE3aBUCUMOCTH MepHOAa KojieOaHui rpy3a, MOJBEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a.

6. OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh TEpHUOAa KOJeOaHWUN MPYKHHHOTO
MasiTHUKA OT MaccChl Tpy3a U KECTKOCTHU MPY>KUHBL.

7. N3mepenne yckopeHHs: CBOOOTHOTO TIAICHUSI.

Pa3nen 10. DiiekTpoMarHuTHOe 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE TMOJe. DJIEKTPOMArHUTHBIE BOJHBI. (CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJH. Illkana 3neKTpoMarHUTHBIX BOJIH. Vcnonb30BaHMe IEKTPOMAarHUTHBIX BOJIH JJI COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoaa ceera. CkopocTh cBera. BoinHoOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

1. N3yudenune cBOWCTB AJIEKTPOMATrHUTHBIX BOJH C MTOMOIIbIO MOOMIILHOTO TenedoHa.



Pasznen 11. CBeToBBIC ABJICHHS.

JlyueBass moxenb cBera. Mcrounuku csera. [IpsmonuHelHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. [lnockoe 3epkano. 3aKOH OTpa)KEHUS CBETA.

[Ipenomienue cBera. 3aKoH npeaomiieHus cBeta. [loimHoe BHyTpeHHEe OTpaKEHHUE CBETA.
Hcnonb3oBanue NOJHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJAX.

Jlunza. Xon nyuedt B smu3e. OnTudeckas cucrema Qoroamnmapara, MHKPOCKOINA H
Teneckona. [ a3 kak onrtryeckasi cucreMa. bm3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHA. Cr10)KEHUE CIIEKTPaIbHBIX 1BETOB.
Hucnepcus csera.

JHemoncmpayuu.

1. [IpssMonuHEWHOE pacIIpOCTPaHEHUE CBETA.

2. OtpaxxeHue cBeTa.

3. [onmy4yenune n300pakeHit B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. IIpenomienue ceera.

5. OnTrueckuii CBETOBOJ,.

6. Xom tydeil B COOMpArOIIe JTNH3E.

7. Xo Jlydel B pacCEeUBaIOLLEH JIMH3E.

8. [Tomydenne n300pakeHH ¢ MOMOIIBIO JIMH3.

9. [Mpuniun aevictBus GoToanmnapara, MUKPOCKOIIA M TEJIECKOIIA.

10. Mopens riasa.

11. Paznoxxenue 6e10ro cBeTa B CIIEKTP.

12.  IlomyueHue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnuie pabomot u onvimol.

1. HccnenoBanne 3aBUCHMOCTH yTJ1a OTPAXKEHUs CBETOBOI'O JIy4a OT yrjla MaJcHUs.

2. W3yueHne xapakTepuCTUK H300pakeHUs MIPeIMETa B INIOCKOM 3epKaJie.

3. HccnenoBanne 3aBUCUMOCTH yIUIa IPEJIOMIIEHHS CBETOBOIO JIyda OT yrija MaJeHUs
Ha I'PaHULIE «BO3AYX—CTEKIIO».

4. [Monmy4yenne n300pakeHui ¢ TOMOIIBIO COOMPAIOIIEH JINH3BL.

5. Onpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHITBI COOMPAIOIIEH JTHH3BIL.

6. OnbITHI IO PA3TIOKEHUIO OETI0r0 CBETa B CIIEKTP.

7. OnBITHI 110 BOCOPUATHUIO IIBETA MPEIMETOB IPU MX HAOIIOJAEHUN Yepe3 LIBETOBbIC
(GUIBTPHIL.

Pasznen 12. KBaHTOBBIC ABJICHHS.

OmneiTel Pezepdopna u nmnanerapHas moaens atoma. Mojens aroma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEUaThie CIIEKTPBI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-mznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyxinonnas ™ogzens aromHoro sngpa. HM3ortomsl. PagumoaktuBHble mnpeBpauieHus. llepuon
noJtypacraia aTOMHBIX Si/IEp.

SAnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEIl. DHEPTuUs CBS3U
aToMHBIX siiep. CBsi3b Macchl U dHeprun. Peakiuu cunTe3a u aenenus siaep. Mictounuku sHepruu
CouHIia 1 3BE31.

SInepHas sHepreruka. /[edcTBUS pafMOAKTUBHBIX U3JIy4YCHUN Ha )KUBbIC OPraHU3MBI.

Jemoncmpayuu.

1. CrexTpsl U3ITy4eHUs U NOTJIOMIEHUS.



CrieKTphl pa3InYHbIX a30B.

CnekTtp Bogopo/a.

Habmionenue TpekoB B kamepe Buibcona.

PaboTta cuérunka MOHU3UPYIOMINX H3TyICHUH.

Perucrpanus uznyyeHust IpUpOJIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlaﬁopamopuble padomol u onvimol.

OU R wN

1. HaO:roieHre CIUTOIIHBIX U JIMHEWYAThIX CIIEKTPOB H3TyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPTHU YaCTHUIBI IO TOPMO3HOMY IYTH (IO
dboTorpadusm).

3. H3mepeHne pagroakTHBHOTO (oHa.

IHoBTOpHUTEILHO-00001IAKOIUI MOTYJIb.

[ToBTOpHUTENBHO--0000IIAIONINIT  MOIYJIb TpEeAHa3HAYeH MJid CHUCTEeMaTH3aluu |
0000I1IeHUS TPEIMETHOTO COJIEPXKAHUS U OIBITA IESATEIBHOCTH, TPUOOPETEHHOTO NPU U3YUYEHUH
BCEro Kypca (pu3MKH, a Takke JUIs MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY IO
¢du3uKe U1t 00yyaromuxcs, BHIOPABIIUX 3TOT YU€OHBIH MpeaMer.

[Ipy w3ydeHMM JaHHOTO MOIYJA pEATU3yIOTCI M CHUCTEMATU3UPYIOTCS  BUIBI
NEeSTeNbHOCTH, Ha OCHOBE KOTOpPBIX oOOecreyrBaeTcs JOCTIKEHHE TPEIMETHBIX U
METaNpeIMETHBIX ITUIAHHUPYEMBIX pPE3yJbTaToB OOy4deHHs, (HOPMHUPYETCsl €CTECTBEHHOHAy4YHAs
IPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJIOB HCCIICIOBAHUS SIBICHUN IPUPOABI U TEXHUKH,
OBJIaZICHHE YMEHHUSIMU OOBSICHATH (PU3MUECKUE SABJICHUS, IPUMEHSS IOJTyYeHHbIE 3HAHUS, pelIaTh
3a/1a4y, B TOM YUCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpyHIMIINANBHO EATEIBHOCTHBIN XapaKTep 1aHHOTO pa3zeia pealn3yeTcs 3a CUET TOro,
4TO 00yUaloIIMecs BHIOIHSIIOT 3aJaHNsI, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE MOJyYEHHbIX 3HaHUI Paco3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKPYXaIOIIEH TPUPOJIE U NMOBCEIHEBHOM KU3HMU;

UCIOJIb30BaTh HayYHbIE METO/bI UCCIIEAOBAaHUS GU3NYECKUX SIBJICHUN, B TOM YHUCIIE IS
IIPOBEPKH TUIIOTE3 U MOJIyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HanOoOJIee BaKHBIX JTOCTUIKEHUI COBPEMEHHBIX TEXHOJOTHIH,
HalpuMmep, MPaKTUYECKOr0 MCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB 3HEPIMHM Ha OCHOBE 3aKOHA
MIPEBPAILECHNS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB SHEPIHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydenne pu3nKku HA ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUS HAMPABICHO Ha JOCTUKCHUE
JUYHOCTHBIX, METAIPEMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbTaTte n3yuenus Gpusnku Ha ypoBHE OCHOBHOT'O OOIIET0 00pa3oBaHus y 00y4aromerocs
OyayT cOpMUPOBaHBI CIEIYIONINE JUYHOCTHBIE PE3YIbTaThl B YaCTH:

e 1) MATPHOTHYECKOTO BOCIIUTAHUSI:

® — TIPOSIBJICHUE WHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOW (hU3MUECKON
HayKW;

® — [[EHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpakIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

® — FOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY>KIEHUH OOIIECTBEHHO 3HAUMMBIX U ITHYECKUX
po0iieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN (PU3UKH;

® — OCO3HaHUE BAXKHOCTH MOPATBHO--3THYECKUX MPUHIIUIIOB B ACATEIBHOCTH YIEHOTO;

¢ 3) 3CTETHYECKOT0 BOCIIUTAHUS:

® — BOCIPHUATHE ICTETUYECKUX KAuecTB (DPM3UUYECKOW HAyKW: €€ TapMOHUYHOTO IMOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

¢ /) IeHHOCTH HAYYHOTO MO3HAHMS:

e — OCO3HAHWE IIEHHOCTH (U3UYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MHPA,
OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BAKHEUIIEH COCTABISIOIIEH KYIbTYPHI;

® — pa3BUTHUE HAYYHOMH JIFOO03HATEILHOCTH, HHTEPECA K UCCIIE0BATENbCKON AeATEIbHOCTH;

¢5) hopMupOBaHHSA KYJIbTYPHI 310POBbsI M IMOIHMOHAIBLHOTO 0JIATOMOJIYIHST:

® — OCO3HAHHWE LIEHHOCTH 0€30MacHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUDE,
BaXHOCTH MpaBHJ 0€30MacHOr0 IMOBEACHHUSI Ha TPAHCIOPTE, Ha JOpOrax, C OJJIEKTPUUECKUM U
TEIJIOBBIM 00OPYJOBAHKEM B JIOMAIIIHUX YCIIOBUSX;

¢ — c(OpMHPOBAHHOCTH HAaBbIKa peQIICKCUH, TPU3HAHKE CBOETO MIPaBa Ha OMIMOKY U TAKOTO Ke
IpaBa y JIpyroro 4eJioBeKa;

¢ () TPy/10BOT0 BOCIIMTAHMSI:

® — AKTUBHOE YYaCTHE B PEIICHUM MPAKTUYECKHX 3a7ay (B paMKax CEeMbH, 00pa3oBaTEILHOM
OpraHu3allviy, TOpoja, Kpasi) TEXHOJIOTMUECKON U COIMabHONM HampaBlI€HHOCTH, TPEOYIOIINX B TOM
qucie U pU3nuecKkux 3HaHUM;

® — HTEpEeC K MPAKTUYECKOMY MU3yYEHHIO MPOoQeccuil, CBI3aHHBIX C (PU3UKO;

¢ 7) 3K0JIOTHYECKOT0 BOCIIUTAHUSI:

e — OpUEHTAaIMsI Ha TpUMEHEHWe (U3NYESCKUX 3HAHUW IS pemeHus 3amad B o0jacTu
OKpY)KaloIlIel Cpebl, IJIAHUPOBAHHUS IOCTYNKOB M OIEHKA WX BO3MOXKHBIX MOCIEACTBUU IS
OKPY’KaIOILIEH CPebl;

® — OCO3HaHUE II100aJIbHOTO XapaKTepa dKOJIOTHYEeCKUX MPOoOIeM U MyTel UX pelieHus;

¢ 8) ajanTanuu K U3MEHAIIHUMCH YCJI0BHSAM COMAIBHON U IPUPOTHOM Cpeabl:

® — IOTPeOHOCTH BO B3aUMO/ICHICTBUH IIPU BBIIOJIHEHUH UCCIIEJOBAHUHN U POEKTOB (PU3NIECKON
HANPaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JPYTUX;

® — MIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeSTeNbHOCTD;

¢ — MOTPeOHOCTH B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YK clie (POPMYIUPOBAThH UIECH, ITOHSITHS,
TUMOTE3bI O (U3NYECKUX O0OBEKTAX U SIBICHUSAX;



® — 0CO3HaHUE ACPUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu (pu3uku;

® — [JITAHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (PH3NYCCKUX 3HAHUM;

® — CTPEMJICHHE aHATM3UPOBATh U BBISIBIIATH B3aMMOCBSI3H MPUPOIBI, O0IIECTBA U SKOHOMUKH, B
TOM YHCJIC C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUH;

®— OLICHKA CBOUX JCHCTBUM C Y4YETOM BIUSHUS HA OKPYKAIOUIYIO Cpely, BO3MOMKHBIX
r100albHBIX MTOCICACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbpTare ocBOeHHs MpOrpaMMbl 10 (PU3KMKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs y
oOyvaromerocs  Oyayr  chOpMHUpOBaHBI ~ MeTanpeAMeTHble  Pe3yJabTaThl,  BKIIOYAIOIINE
MI03HABATENIbHBIC YHUBEPCAJIbHBIC ydeOHbIC AEHCTBHS, KOMMYHHKATUBHbBIE YHUBEPCAIbHbBIE yueOHbIE
JeWCTBYSL, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbIE JIeHCTBUSL.

ITo3HaBaTe/IbHbIE YHHUBEPCAJIbHBbIE Y4eOHbIe 1eCTBHS

ba3oBbie JloruyecKue 1eicTBUA:

® BEISIBJISITH U XapaKTEePHU30BaTh CYIICCTBEHHBIC MPU3HAKU O0HEKTOB (SIBICHUN );

® yCTaHABIMBAaTh CYIECTBEHHBIH NpPU3HAK KiIacCU(UKALWK, OCHOBAHUSA IJii OOOOLIECHUS U
CpaBHEHHUS;

® BLISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEUUS. B paccMaTpUBaeMbIX (akTax, NaHHBIX H
HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HMUECKUM SIBICHUSIM;

® BEISIBJISITH IPUYUHHO--CIICACTBEHHBIC CBS3H MPU U3YYCHUH (U3NUYECKUX SBJICHUI U MPOIIECCOB,
JIeNiaTh BBIBOJIBI C HCIONB30BAHUEM JENYKTUBHBIX W WHAYKTUBHBIX YMO3AKIIIOUEHUH, BBIIBUTATH
TUIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEJINYNH;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pemieHus y4eOHOM Qu3nueckod 3anaun (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pEIICHHS, BBIOOp HauOoliee MOAXOMAINIETO C YYETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciieaoBaTeIbCKHeE JAeiiCTBHA.

® 1ICT10J1b30BaTh BOMPOCHI KaK UCCIEA0BATENHCKUM HHCTPYMEHT MTO3HAHNS;

® [I[POBOIUTH TIO0 CAMOCTOSITEILHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOXHBIA (PU3NICCKHIA
AKCIIEPUMEHT, HeOOBIIIOE UCCIeIOBAaHUE (DU3UUECKOTO SIBIICHUS;

® OIICHMBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(GOpPMAIUIO, IOJYYEHHYIO B XOJE
MCCJIEIOBAHUS WM SKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (OPMYyIHUPOBAaTh OOOOLICHHSI M BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaOJI0ICH S, OTbITA, UCCIIEIOBAHUS;

® [[POTHO3UPOBATh BO3MOXKHOE JaJbHEHIIee pa3BUTHE (UINYECKHX IMPOIIECCOB, a TaKXKe
BBIIBUTaTh MPEATNOI0KEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBHAX M KOHTEKCTaX.

PabGora ¢ undopmanueii:

® [IPUMEHATDH Pa3IMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI IPH MOKUCKE U 0TOOpe HHPOpMaIIH
WJIY TaHHBIX C YIETOM IPEIIIOKCHHOM yIeOHOH (PU3NUYECKOM 3a1a4u;

® AHATM3UPOBATh, CHCTEMATH3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAIIUIO PA3IUIHBIX BUIOB H
(dhopM TIpeCTaBICHUS;



® CAaMOCTOSITEJILHO  BBIOMpATh ONTUMAIBHYIO (QopMy TpeacTaBiieHUs HWHHOpPMAUA |
WUTIOCTPUPOBATh PElIaeMble 33/7a4ll HECJIOKHBIMU CXEMaMH, JuarpaMmaMy, MHOW Trpadukod U ux
KOMOWHAIMSIMH.

KoMMyHHKATHBHBIE YHHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA:

®B Xo7€ 00CYyXJeHHUsi y4eOHOro Marepuaia, pe3ylbTaToB Ja0opaTOpHBIX padOT M MPOEKTOB
3aJlaBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TeMbI U BHICKA3bIBaTh U/I€H, HalleJICHHbIC Ha PEIICHHE
3a/1auy ¥ MOJJiepyKaHre OJ1aroyKeIaTeIbHOCTH OOIICHMS;

® COTIOCTABJIATh CBOU CYXACHHUS C CYXKACHUSIMU APYTUX YYaCTHHMKOB AMAajora, oOHapy>KUBaThb
pa3iryuue U CXOJCTBO MO3UIIHIA;

® BEIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

¢ IyOJIMYHO MPEACTaBIATh PE3YIbTAThl BBIMOJIHEHHOTO (DPU3MUECKOro OmbITa (IKCHEPUMEHTA,
HCCIIEIOBAHUS, TTPOEKTA);

®[IOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBHUIYAIbHOW pabOTHI Ipu
peleHUN KOHKPETHOM (hr3ndecKoil mpoobaeMsl;

® [I[PUHUMATH LIEJIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh ACUCTBUS MO €€ JOCTHKEHUIO:
pacmpenensTh poiau, 00CYXIaTh MPOIECCHl M PE3YJIbTaThl COBMECTHON pabOTHI, 0000MaTh MHEHUS
HECKOJILKUX JTIOAEH;

® BEITIONTHATH CBOIO 4YacTh pabOTHI, JOCTHras KadeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaAIpPaBJIECHUIO U KOOPIUHUPYS CBOM JIEHCTBUS C IPYTUMHU YICHAMH KOMAaH/IbI;

® OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chopMyIUPOBaHHBIM yYaCTHUKAMH B3aUMOEHCTBHUS.

PeryasiTuBHbBICe yHHBepcaJIbHbIe y4eOHbIEe el CTBUS

Camoopranmu3anus:

® BLISIBJISITH MPOOJIEMbI B JKU3HEHHBIX M YUEOHBIX CHUTYaIUsX, TPEOYIOIIMX JJIsl pelieHus
(hU3UYECKIX 3HAHH;

® OPHEHTUPOBATHCS B PA3MUHBIX MMOIXOAAX NMPHHATHUS PELICHUH (MHIMBUAYaIbHOE, IPUHSATHE
pEIIeHHS B TPYIIIE, IPUHATHE PEIICHUN TPYIIION );

® CAMOCTOSITENIFHO ~ COCTaBJISITh ~ QJITOPUTM  pelieHus] (U3MYecKOoW 3aJadyd WM IUIaHa
UCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
npejiaraeMble BApHAHTHI PEIICHU;

e fienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 pEIlICHHE.

CaMOKOHTPOJIb, SMOLHOHAIBHBIN HHTEJVIEKT:

e TaBaTh aJIEKBATHYIO OLEHKY CUTYallUU U MpeAiararh IiaH e€ U3MEHEHUs;

® O0BSACHATh TPUYUHBI JOCTHKEHUS (HEAOCTHKEHUS) Ppe3ysbTaToOB JEATENbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHHUS (DU3NUECKOTO
UCCIICIOBAHMSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHHUBIIUXCS CHUTYalUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3YJIbTATA LEJIU U YCIOBUSM;

® CTaBUTH ce0sl HA MECTO JPYroro 4yelioBeKa B XOJe CIopa WM JUCKYCCHU Ha HAyYHYIO TEMY,
MOHUMAaTh MOTUBBI, HAMEPEHHS U JIOTUKY APYToro;

® [IpHU3HABaTh CBOE MPABO HA OMIMOKY MPU PEeLICHUH (PU3MUECKUX 3374 UM B YTBEPKACHUAX HA
Hay4yHbIE TEMbI U TAKOE e MPaBo JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIry o0yuenus B 7 kJjiacce mpeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaKaTh
c(hOpPMHPOBAHHOCTH Y OOYJAIOIIMXCS YMEHUI:

® [ICIIOJIb30BaTh MOHSATHA: (PU3UYECKUE M XMMUYECKHE SIBJICHUS, HaONIOJIEHUE, SKCIIEPUMEHT,
MOJielb, THUMOTE3a, €IWHUIBl (U3MYECKUX BEIUYMH, aTOM, MOJIeKyJa, arperaTHble COCTOSHHUS
BemecTBa  (TBEpAOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe [IBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, paBHOJICHCTBYIOIIAs cuia, aedopmanus (ynpyras,
MJIaCTHYECKasi ), HEBECOMOCTh, COOOIIAIONINECS COCY/IBI,

epa3muuarh sBiIeHUA (AUdQy3usi, TEIIOBOE MABMIKEHUE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JIBIKEHHE, UHEPIIHS, B3aMMOJICHCTBHUE TEJ, pABHOBECHE TBEPABIX TEI C
3aKpETUIEHHON OCBIO BpAIEHUs, Tiepeaada JaBlIeHUS TBEPABIMU TEJIaMH, XKHIKOCTSIMH U Ta3aMH,
aTMoc(epHOe JaBlICHUE, TJIABaHUE TEJN, MPEBPAIICHUS MEXAaHMYECKOW SHEPTryuu) MO OMHCAHUI0 UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3NIECKOE SBICHUE;

® Pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (DU3MYECKUX SIBICHUN B OKPYXAIOIIEM MHpPE, B TOM
yucine (pusnueckue sBICHUSI B IPUPOJIE: TPUMEPHI IBUKEHHS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOU U
HEXXHUBOH MPHUPOJIE, AEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTo JaBICHUS
Ha XUBOM OpraHu3M, IUIaBaHUE PbIO, pblUuaru B Telle YellOBEKa, IPU 3TOM MEePEBOAUTh MPAKTHUECKYIO
3a/1auy B YUeOHYIO, BBIJICISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (DU3UIECKUX SBIICHUIA;

® OMKCHIBATh M3YYCHHBIE CBOMCTBA Tel U (PU3MUECKUE SBJICHHUS, MHCIONB3YS (PHU3NUECKHE
BEJIMUYMHBI (Macca, 00BbEM, TUIOTHOCTh BEIIECTBA, BpeMs, IyTh, CKOPOCThb, CPEIHSS CKOPOCTb, CHJIA
YIOPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHiIa TPeHus, NaBjeHue (TBEPAOro Temna, *KHUAKOCTH, rasza),
BBITAJIKUBAIOIIAs CHJIa, MEXaHNYecKas paboTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHUJIbI, KO3 PUIIUEHT
MOJIE3HOTO JEMCTBUS MEXaHU3MOB, KHHETHYECKas M MOTEHLUAIbHAs OSHEPIus), NMpPH OMHCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YyEMbIX BEIWYHH, UX O0O3HAYEHUS U €IUHUIIbI
(bu3NYEeCKUX BEIMYHMH, HAaXOIUTh (OPMYINbI, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMUUHY C
JOPYTUMHU BEJTMUMHAMH, CTPOUTH IpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MYECKUX BEITMYMH;

® XapaKTepU30BaTh CBOWCTBA Tel, (PU3MYECKHUE SBJICHHS M IPOLIECCHl, MCIONB3YS IpaBUia
CIIOXKEHUsI CuJ (BIOJIb OMHOW MpsMoM), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUiIO
paBHOBecHs pbiuara (0J0Ka), «30JI0TO€ MPAaBHIIO» MEXaHHMKH, 3aKOH COXPAHEHUS MEXaHWYeCKOu
SHEpPTUH, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHHE;

® 00BACHATH (M3WYECKHUE SIBICHUS, MPOLIECCHl U CBOMCTBA TeJl, B TOM YWCJIE€ U B KOHTEKCTE
CUTYallMil TNPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYMHHO--CIEACTBEHHBIE CBS3H,
CTpOUTH 00BsICHEHUE U3 1-2 TOrHUYeCcKUX MIaroB ¢ ONOpoi Ha 1-2 M3ydeHHBIX CBOMCTBA (PM3MUECKUX
SIBIICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemiaTh pacuéTHble 3a7aud B 1-2 nelcTBUS, UCIONB3ys 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOLINE
¢du3nyYecKue BENMYMHBI: HA OCHOBE aHAIMW3a YCIOBHUS 3a7aud 3alUChiBaTh KpPAaTKOE YCIOBUE,
MOJICTABIATh (PU3MUYECKUE BEIUYMHBI B (DOPMYNIBI M MPOBOAWTH PACUETHl, HAXOIUThH CIIPABOYHBIC
JaHHBIE, HEOOXOAUMBIC IS PEIICHUs 3a7ad, OICHUBATh PEATMCTUYHOCTD MOTYYeHHOW (DU3NYECKOU
BEJIMYMHBI,

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIM (PU3NIECKHX METOJOB, B
OMHMCAaHUM WCCIIECAOBAHUSl BBUICTATh TPOBEPAEMOE MPEANONOKEeHHE (TUMOTE3y), pas3audarh U
MHTEPIPETUPOBATH MOJYUYEHHBIN pe3ysIbTaT, HAXOJUTh OIIMOKU B XOJI€ OMBITA, IEIaTh BHIBOJBI IO €r0
pe3ynbTaTam;



® [I[POBOUTH ONBITHI MO HAOMIONEHUIO (DU3MUECKUX SIBICHUN WM (U3NYECKUX CBOMCTB TEI:
dbopMynupoBaTh TMpOBEPSEMbIE MPEANOIOKEHUs, COOMpaTh YCTAHOBKY U3 MPEIIOAKEHHOTO
000pyI0BaHMsl, 3aMMCHIBATH XO/JI OMbITa U (HOPMYIUPOBATH BHIBObL;

® BLITIOJIHATh TPSMbIE W3MEPEHHsI PAcCTOSHHS, BPEMEHH, Macchl Teia, o0bEMa, CUIIBI U
TEMIEPATyphl C HCIOJb30BAHMEM AHAJOTOBBIX M IMQPPOBBIX MPUOOPOB, 3aMKMCHIBATh IMOKa3aHUS
prOOPOB ¢ YIETOM 3a/TaHHOM a0COTIOTHON MOTPEITHOCTH U3MEPEHHUIA;

® [IPOBOJUTH HCCJIECJOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKOM BEIMYUHBI OT JPYro C
UCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUIl (3aBUCUMOCTH IIYyTH PaBHOMEPHO [BHXKYIIETOCS Tejaa OT
BPEMEHH JBHKEHUS TeJa, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KadecTBa 00paboTKH MOBEPXHOCTEN
T€1 W HE3aBUCHUMOCTH CWJbl TPEHHS OT IUIOUIAJU CONPUKOCHOBEHUS TeJ, CUJbl YHOPYrOCTH OT
YAJUHEHUS TPY>KUHBI, BBITAJIKUBAIOUIEH CHIIBI OT 00BhEMa MOrPYKEHHOM YacTH Tea U OT IJIOTHOCTU
KHUAKOCTH, €€ HEe3aBUCUMOCTU OT IJIOTHOCTU Teja, OT IIIyOMHBI, HAa KOTOPYIO IMOTPY>KEHO TeJo,
YCIIOBUH TJIaBaHMs TeN, YCIOBUW paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B IJIAHMPOBAHUU
y4eOHOr0 MCCIIEOBaHUs, COOMPATh YCTAHOBKY U BBIMOJHITH U3MEPEHUs, CIeNys MPeaoKEeHHOMY
iaHy, (UKCUPOBATh pE3yIbTaThl MOJYYECHHOM 3aBHUCUMOCTH (U3UYECKMX BEIMYMH B BHJE
MPeIJIOKEHHBIX Ta0IUIl U TpadUKOB, Ie1aTh BHIBOJIBI 10 pe3ylIbTaTaM HCCIIEA0BaHUS;

® [I[POBOIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIMYHMH (IUIOTHOCThH BEIIECTBA KHUIKOCTH U
TBEPIOTO TeNa, CUJIa TPEHUS CKOJIBKEHHSI, TaBICHUE BO3/1yXa, BHITAIKUBAIOLIAs CHIIA, JEHCTBYIOIIAs
Ha TOTPY)XEHHOE B JKUJIKOCTb TeNo, KO3()(MUIIMEHT IMOJIE3HOro JACHCTBHS MPOCTHIX MEXaHU3MOB),
Clleysl IPEUIOKEHHOW MHCTPYKIMU: TPH BBITOJHEHUH M3MEPEHHH cOoOMpaTh 3KCIEPUMEHTAIbHYIO
YCTQHOBKY M BBIUUCIIATH 3HAYCHNUE UCKOMOM BEJTMUMHBI;

e coOII0IaTh MPaBUIIa TEXHUKH O€30MaCHOCTH MU padoTe ¢ 1a0opaTopHBIM 000PYI0BaHHUEM;

® yKa3bIBaTh MPHUHIMIIBI JEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
TUHAMOMETpP, COOOIIAroIIMecs COCyAbl, OapoMeTp, pblyar, MOJABUXHBIA U HEMOABMXKHBIM OJIOK,
HaAKJIOHHAs TUIOCKOCTb;

® XapaKTepH30BaTh NMPUHLIUIBI ACUCTBHS HW3YUYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOWCTB C
OMOpOM Ha WX omMcaHus (B TOM 4YHCIE: MOAUIMITHUKH, YCTPOICTBO BOJOIPOBOAA, THAPABIMYECKUI
Ipecc, MaHOMETpP, BBICOTOMEp, MOPLIHEBOH HAcOC, apeoMeTp), HCIONb3ys 3HAHHMS O CBOMCTBAX
¢bu3nUecKux sABICHUHN 1 HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

® [IPUBOJIUTH NMPHUMEPHI (HAXOAUTh HHOOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3NYECKUX 3HAHWN B TIOBCEIHEBHOW KXU3HU I oOecredeHuss 0€30MacHOCTH MpU OOpalieHuu C
npubOpaMu M TEXHHUYECKUMH YCTPOMCTBAMH, COXpPAaHEHUS 3I0pOBbSI U COOJIOJCHUS HOPM
HKOJIOTHUYECKOTO TIOBEICHUS B OKPYKAIOLIEH Cpesie;

® OCYILIECTBIISITH OTOOP MCTOUYHUKOB MH(pOpMaimu B VIHTepHETE B COOTBETCTBUH C 3aJaHHBIM
MIOKMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUHM U MyTEM CpPaBHEHUS Pa3JIMYHBIX UCTOYHUKOB
BBIIETIATH UH(DOPMALIMIO, KOTOPas SIBJISETCS MPOTUBOPEUUBOM UIT MOXKET OBITh HETOCTOBEPHOM;

® ICIIOJIb30BaTh IPU BBINOJIHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPaTypy
(U3UUECKOro CoAep KaHMs, CIIPaBOYHbIE MaTepUabl, pecypchl cetu MHTepHeT, BiageTs npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POPMALIMU U3 OJHON 3HAKOBOI CUCTEMBI B JPYTYIO;

e co37aBaTh COOCTBEHHBIC KpaTKUE IMHCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2-3
UCTOYHUKOB HHGpOpManuu (U3MUECKOT0 COJAEp)KaHUs, B TOM 4HCiIe MyOJIMYHO JeNaTh KpaTKue
COOOIIEHHS O pe3ylibTaTaX MPOEKTOB WM YUeOHBIX UCCIIEIOBAaHUM, IIPU 3TOM IPAMOTHO HCIIOJIb30BATh
M3YYEHHBIA MMOHATUHHBIN anmapaT Kypca (PU3nuKH, COMPOBOXKIATh BRICTYIICHUE TIPE3CHTAIUEH;

® [IpU BBINIOJTHEHUHU YUEOHBIX NMPOEKTOB M UCCIICAOBAHUN paclpeneNaTh 00S3aHHOCTH B TPYIIIe
B COOTBETCTBHH C IIOCTABJICHHBIMHU 3a/1a4aMH, CICTUTH 3a BHIIOJHEHUEM IUIaHA ACWCTBUMN, aJIeKBaTHO



OLICHUBAaTh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTb TPYIIBL, BBHICTPAaBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBYE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoH1y o0y4eHus B 8 kjiacce npeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHHIA:

® [ICIIOJIb30BATh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHUE aTOMOB U MOJIEKY,
arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKHE U aMop(Hble Tena, HACBIIICHHBI U
HEHACBHIIICHHBIN Map, BIAXKHOCTh BO3/yXa, TeMIepaTypa, BHYTPEHHSS HEPrus, TEMJI0BOM JBUTATENb,
AJIIEMEHTAPHBIM  DIEKTPUUYECKUN 3apsil, OJIEKTPUYECKOE II0Jie, MPOBOJAHUKH U AUAJIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUUYECKHUI TOK, MArHUTHOE TI0JIE;

e pa3MyaTh SABJICHUS (TEIJIOBOE pacIIUPEHHE U CXKaThe, TeIIonepeaya, TErmIoBOe paBHOBECHE,
CMauMBaHWE, KaNWUISPHbIE SBJICHUS, HCIApEHHe, KOHACHCAIUs, IUIaBICHUE, KpHUCTaLTU3alus
(oTBepaeBanue), KWHIIEHHWE, Teruionepenada (TEIUIONPOBOIHOCTh, KOHBEKIIMS, HW3Jy4CHHUE),
AJIEKTpU3aIUS TEJ, B3aUMOEHCTBUE 3apsAA0B, AEUCTBUS ANEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBHE MarHUTOB, JEHCTBHE MAarHUTHOTO MOJISI HA MPOBOAHUK C TOKOM, AJIEKTPOMArHUTHAs
MHAYKIKA) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE
(bu3HYecKoe SBIICHNUE;

® Pacrio3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUN B OKPYXAIOIIEM MHpPE, B TOM
yucie (QU3NYecKUe SIBJICHHUSI B MPHUPOJIE: MOBEPXHOCTHOE HATSKEHHE U KalWUISPHBIC SBICHUS B
MpUpOJIe, KPUCTAJUIBI B TIpupoje, usnydenue CoiiHIA, 3aMep3aHUuEe BOJAOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHHE pOCHI, TyMaHa, MHEs, CHEra, EKTPUUYECKHE SBJICHUS B arMmocdepe, dIEKTPUUYECTBO
KUBBIX OPraHU3MOB, MATHUTHOE 110J1e 3eMII, Apeiid MOII0COB, POJIb MArHUTHOTO TOJIS AJIS )KU3HH Ha
3emsie, MOJSPHOE CHSIHHME, MPHU 3TOM IEPEBOJIUTH MPAKTUYECKYI0 33/Jady B Y4eOHYIO, BBIACNATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBIICHUM;

® OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeN W (PU3UYECKHUE SIBICHUS, HCIONB3YS (PU3NYECCKHE
BEJIMUMHBI (TeMIlepaTrypa, BHYTPEHHSSI DHEPIus, KOJWYECTBO TEIUIOTHI, yElbHAs TEIUIOEMKOCTh
BEIIECTBA, yAeNbHAs TEIJIOTa IUIABJICHUS, YACNIbHAas TEIJIOTa MapooOpa3oBaHUs, yJelbHAS TEIUIOTa
CrOpaHusl TOIUTUBA, KOI(PPHUIMEHT TONE3HOr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS
BIIQXKHOCTh BO3/yXa, MEKTPUICCKUN 3aps]], CHIIa TOKA, JIEKTPUUECKOE HAIPSHKEHUE, COTPOTUBIICHHE
MIPOBOJHMKA, YIETbHOE CONPOTUBIICHUE BEUIECTBA, pab0Ta M MOIIHOCTH 3JIEKTPHUYECKOTO TOKA), pU
OMHCAaHUM TPABHIILHO TPAKTOBATh (DU3UYECKUI CMBICT UCHOIB3YEMBIX BEIMYUH, 0003HAUCHUS U
€IMHUIIBI (PU3HYECKUX BETUYHH, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE TAaHHYIO (DU3HUECKYIO BEIUUHHY
C IPYTrUMH BEIMYMHAMHU, CTPOUTH IPa(hUKH U3YUIEHHBIX 3aBUCUMOCTEH (PU3NUYECKHIX BEIMYNH;

® XapaKTepH30BaTh CBOWCTBA Tell, (PU3UYECKHUE SIBICHUS U TPOIECCHI, MCIOIb3Ys] OCHOBHEIC
MOJIOKEHUST MOJICKYJISPHO--KHHETUYECKOH TEOPUHM CTPOCHHS BEIIECTBA, MPUHIUN CYMEPHO3HIINN
moJiell (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsna, 3akoH Oma Ui y4acTKa LEeMu, 3aKOH
Jxoyns—JIeHia, 3aKkoH cCOXpaHEHHS YHEPTUH, IIPH 3TOM JaBaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMMChIBATh €0 MATEMATHYECKOE BBIPAKECHHUE;

® 00BSCHATh (PU3UYECKHE TPOIIECCHl M CBOMCTBA TEN, B TOM YHUCIIC U B KOHTEKCTE CHUTYaIlHid
MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CICICTBECHHBIE CBS3H, CTPOHTH
oOBsicHeHrE 13 1-2 TOTUYECKUX IIaroB ¢ onopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (PM3UUYECKUX SIBJICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peliaTh pacuéTHbIE 3aaud B 2—3 JEHCTBUS, UCIONb3Yys 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOLIIE
(bu3nYecKue BETMYUHBI: HA OCHOBE aHAN3a YCJIOBUS 33J]a4 3alMChIBATh KPATKOE YCIOBUE, BBISBIATh
HEJOCTaTOK JAHHBIX JJI PEUIeHMs 3aJaud, BBIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IS €€



pelieHusi, MPOBOAUTh PACUYETHl U CpPaBHUBATh IOJIyYEHHOE 3HaueHUE (PU3MYECKOW BEIUYMHBI C
W3BECTHBIMH JJAHHBIMU;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TOMOIIM (PH3UYECKUX METOJIOB,
UCIOJNb3ysl ONHUCAaHUE KCCIEAOBAaHUS, BBIIEIATh MPOBEPAEMOE TMPEANOIO0KEHUE, OLIEHUBATh
MPaBWJILHOCTh MOPSKA MPOBEICHUS UCCIEA0BaHUSs, 1€1aTh BHIBOIBL;

® [[POBOAUTH OMBITHI 1O HAOMIONEHUIO (U3NYECKUX SIBICHUN WU (PU3MYECKUX CBOMCTB Tel
(KanwIUIsipHBIE SIBIICHUS, 3aBUCUMOCTh JaBJIEHUSI BO3/lyXa OT €ro oobéma, TemrepaTypbl, CKOPOCTH
mpolecca OCThIBAHHWA M HAarpeBaHWs MpU H3IyYEeHUH OT LIBETa H3JIydaroleil (Morioiaromniei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHSI BOJBI OT TEMIIEPATyphl KUJIKOCTH U IJIOLIaaU €€ TOBEPXHOCTH,
ANIEKTpU3alUsl TeJl W B3aUMOJEHUCTBUE DSJIEKTPUUYECKUX 3apsAlOB, B3aUMOJAEWCTBUE MOCTOSIHHBIX
MarHuToB, BU3yaJIU3allisi MarHUTHBIX TMOJIEH MOCTOSHHBIX MAarHUTOB, AEMCTBUS MarHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJABUTATENsI MOCTOSIHHOTO TOKA):
dbopMynupoBaTh TMpOBEpSEMBbIE MPEANONIOKEHUs, COOMpaTh YCTAHOBKY U3 MPEIIOAKEHHOTO
000pyI0BaHMsI, OMHUCHIBATh XOJ1 ONbITa U (HOPMYJIUPOBATH BHIBOIBL;

® BBLITIOJIHATH TPSIMbIE M3MEPEHHsI TeMIepaTypbl, OTHOCUTEIFHONW BIIAXHOCTH BO31yXa, CHJIBI
TOKa, HANPSDKEHHsI C MCIOIh30BAHUEM aHAIOTOBBIX MPHOOPOB M JAaTYUKOB (PH3MYECKUX BEITHYUH,
CpaBHHUBAThH PE3YJbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCOMIOTHOM MOTPEUTHOCTH;

® [IPOBOJIUTHh HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PH3UYECKON BEIMYMHBI OT JPYrol ¢
MCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUN (3aBUCHUMOCTb CONPOTUBIICHHSI MPOBOJHUKA OT €ro JJIMHBI,
IUIOHIAIM TIOMIEPEYHOr0 CEUEHUsS! U YNIEIbHOTO COMPOTHBIICHUS BEIIECTBAa MPOBOJHHUKA, CHJIBI TOKA,
UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSHKEHHs Ha MPOBOJHUKE, UCCIEOBAHUE TOCIIENOBATEIbHOIO U
NapajuieIbHOIO COEJMHEHUN MPOBOJHUKOB): IUIAHUPOBATH HCCIIEAOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUs], CleAys MPEeAJIoKEHHOMY IUIaHy, (PUKCHUPOBATH PE3yJbTaThl MOJy4YEHHOU
3aBHCHUMOCTH B BH/JIE TaOIHIl U IpadUKOB, JeaTh BHIBOJABI IO Pe3yIbTaTaM HUCCIIEIOBaHMUS;

® [IPOBOIUTH KOCBEHHBIC U3MEPEHHsI PU3NICCKHIX BeINUUH (yAelbHas TEIIOEMKOCTh BEIIECTBA,
COIIPOTUBJICHUE TPOBOJIHUKA, pab0oTa U MOUIHOCTh 3JEKTPUUYECKOr0 TOKA): IUIAHUPOBATH U3MEPEHUS,
cOOMpAaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIys NpPEIIOKEHHOW HHCTPYKLUUHU, U BBIYUCIATDH
3HAYCHHE BEJIMYUHBL;

® COOJTIO/IaTh TIpaBUJIa TEXHUKH 0€301TaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHHUEM,

® XapaKTepPH30BaTh MPHUHIIUII JCHCTBUS M3yUYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOUCTB C
OMOpPOM Ha WX OMHUCaHUs (B TOM YHCIIE: CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOuHa,
amMrepMeTp, BOJBTMETP, CUETUYMK HJIEKTPUUECKON HHEPruM, HSJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelIbHbIE AIEKTPONPUOOpHl (IIPUMEPHI), AIEKTPUUYECKHE MPEIOXPAHUTEIH, AJIEKTPOMATHMT,
AJIEKTPOJIBUTATEh TOCTOSHHOTO TOKAa), MCIOJIb3YS 3HAHUS O CBOMCTBaxX (U3WYECKUX SIBICHUHA WU
HEe0OXoanMbIe (PHU3HUECKHIE 3aKOHOMEPHOCTH;

® Pacro3HaBaTh MPOCThIC TEXHUYECKUE YCTPOWCTBA U M3MEPUTENbHBIC MPUOOPHI M0 CXeMaM U
CXEMAaTUYHBIM PHCYHKaM (KUJKOCTHBIA TEPMOMETpP, TEPMOC, TICHXPOMETP, TUTPOMETp, ABUTATEINb
BHYTPEHHETO CrOpaHusi, 3JEKTPOCKOI, PEeOCTaT), COCTaBISATh CXEMbl JJIEKTPUUECKHX Iernel ¢
MOCIIEIOBATENIbHBIM U TIAPAJUICBHBIM COSIMHEHUEM JJIEMEHTOB, pa3inyasl YCIOBHBIE 0003HAYCHUS
AJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

® [IPUBOIUTH MPUMEPHI (HAXOUTh HHPOPMALIMIO O TIPUMEPax) MPAKTUIECKOTO UCTIOIH30BAHHS
(bu3MYECKUX 3HAHWN B TIOBCEIHEBHOW XM3HU Il OOecredeHuss 0€30MacHOCTH MpU OOpalieHuu C
npubopaMu ¥ TEXHHYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 3J0POBbsi M COOIIOJNCHHUS HOPM
9KOJIOTHYECKOT0 MOBE/ICHUS B OKPYKAIOIICH cpe/ie;



® OCYLIECTBIIATh NOUCK HMH(pOpMaNMU (U3NUECKOro conepxaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUH U MYTEM CpPaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB BBIAEIATH HMH(pOpPMALUIO,
KOTOpas ABJSIETCS IPOTUBOPEUNBON HIIM MOXKET OBITh HEJIOCTOBEPHOI];

® IICTIOJIB30BaTh MPU BBIIOJIHEHUM Y4YEOHBIX 3aJaHUN HAyYHO--NIOMYJSIPHYIO JINTEpaTypy
(GU3UYECKOro CoAep KaHus, CIIPaBOYHbIE MaTepuabl, pecypchl ceTu MHTepHeT, Bnanets npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POPMALIMU U3 OJHON 3HAKOBOI CUCTEMBI B JPYTYIO;

® co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIC M KPATKUE YCTHBIE COOOIIEeHNs, 000011ast HH(pOpMaIHio
U3 HECKOJIBKHX HCTOYHHUKOB (PU3UYECKOrO COAEP)KaHMs, B TOM 4HUCIE IyOJMYHO NPEACTaBIATh
pe3ynbTaThl MPOSKTHOM MIIM MCCIIEI0BATEIBCKON NEATENbHOCTH, IPU 3TOM T'PAMOTHO HMCIIOJIb30BaTh
M3yUYCHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, CONPOBOXKIATh BBHICTYIJICHHUE MPE3CHTAINEH;

® [IpY BBHIMOJIHEHUH YUYEOHBIX IPOSKTOB U UCCIENOBAHUHN (PU3UUECKUX MPOIIECCOB PACTIPEIENATh
0053aHHOCTH B I'PYIIE B COOTBETCTBUU C ITOCTABIEHHBIMH 33JJauaMH, CJICANUTH 3a BBINOJIHEHUEM IIJIaHA
JEeUCTBUM U KOPPEKTUPOBATH €r0, a/IeKBATHO OLICHNBATh COOCTBEHHBIN BKJIAJ B I€ATEILHOCTD IPYIIIIHI,
BBICTPanBaTh KOMMYHUKaTUBHOE B3aUMOJICHCTBUE, IPOSIBIISISl TOTOBHOCTh pa3peniatb KOH(IUKTHI.

K xoHiy o0y4yeHus B 9 KJj1acce mpeiMETHbIE Pe3yIbTaThl HAa 0a30BOM YPOBHE JJOJKHBI OTPAXKaTh
c(OPMUPOBAHHOCTD y 00yHAIOIIUXCS YMEHHIA:

®UCTIONB30BaTh  TIOHSTHS:  CHUCTeMa  OTcyéra, MaTephajbHas  TOYKa, TPACKTOpUS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO IBIDKEHHS, aedopmarust (ympyras, IUTacTHUYecKas), TpEHHE,
HEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, IIEHTP TSHKECTH, aOCOIOTHO TBEPIOE
TEJNO, LEHTP THKECTH TBEPAOTO Tella, PaBHOBECHE, MEXAHWYECKHE KOJEeOaHWsI W BOJHBI, 3BYK,
WHOPa3BYK W YIBTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI, IIIKaja S3JCKTPOMArHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh W JAIIbHO30PKOCTh, CHEKTPHI MCIYCKAaHUs W TIOTJIOHICHUs, anb(a-, OeTa- U ramma-
W3JTYYCHUS], U30TOBI, sIEpPHAs SHEPTeTHKA,;

epa3nuuaTh SBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJIUMHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE, CBOOOIHOE TIaJICHHE TEJ, pABHOMEPHOE JIBUYKEHUE TIO
OKPY)KHOCTH, B3aUMOJICHCTBHE TEJI, PEaKTHBHOE JBIKCHUE, KOJIeOaTeIbHOE JBIKEHHE (3aTyXaroIue
U BBIHYXJICHHBIC KOJICOaHWs1), PE30HAHC, BOJIHOBOE JBI)KCHHE, OTPAXKCHUE 3BYKa, MPSMOJIMHEHHOE
pacrpoCTpaHeHUE, OTPAKCHHWE M TPEIOMIICHHE CBETa, IOJIHOC BHYTPEHHEE OTpPaKCHUE CBETa,
pas3iiokeHre Oeloro CBeTa B CHEKTP M CIOXKEHHE CIHEKTPAIbHBIX IBETOB, JUCIICPCHS CBETA,
€CTEeCTBEHHAs PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOTO CIIEKTPa M3ITyYCHHUS) T10 OMTHCAHHIO UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHCE;

® PAaCIIO3HABATh IMPOSBICHUE W3YYCHHBIX (PH3MUYECKHUX SIBICHHH B OKpYKalomeM Mupe (B TOM
qrcie (GU3NYecKre sIBICHHSI B IPUPOJIC: TIPHIIMBEI M OTIIUBEI, IBHKEeHUE I1aHeT COTHEYHON CUCTEMBI,
PEaKTUBHOE [IBU)KCHUE >KUBBIX OPTraHM3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHHE,
CEICMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TEJ, ONTUYECCKUE SIBICHHUS B MPUPOJE, OMOJIOTHYECKOE
JCWCTBUE BUAMMOTO, YIbTPa(UONETOBOTO ¥  PEHTTEHOBCKOTO W3JIYYEHHWH, €CTECTBEHHBIN
palTuOaKTUBHBIA (OH, KOCMHUYECKUE ITy4H, PaTUOAKTUBHOE H3IIy4CHHE NPUPOIHBIX MHHEPAJIOB,
JEWCTBUE PaIMOAKTUBHBIX M3IyYCHUH HAa OPraHU3M YeIO0BEKa), IPH ATOM IIEPEBOJAUTH MPAKTUIECKYIO
3a/1auy B YUeOHYIO, BBIJICISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (DU3UIECKUX SBIICHUIA;

® OIMCHIBATh W3YUCHHBIC CBOWCTBA TN W (PHU3MUECKHE SBIICHHS, HCHONB3Yys (QH3HUECKHE
BEJIMYHMHBI (CPEIHssT M MIHOBEHHAsh CKOPOCTh Tella NMPH HEPAaBHOMEPHOM [BH)KCHHUH, YCKOpPEHHE,
nepeMeIeHne, MyTh, YII0Basi CKOPOCTh, CHJIa TPEHUs, CHJa YIMPYrOCTH, CHJIa TSDKECTH, YCKOPCHHE
CBOOOJIHOTO TaJICHUS, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHIIBI, MEXaHW4YecKast paboTa U MOIIHOCTH,
MOTEHIMAbHAs SHEPTHs Tella, MOMHSATOrO HaJ IMOBEPXHOCTHIO 3EMIIM, MOTCHIMATbHAs SHEPTHs
CKaTOW TPYKWHBI, KHHETUYECKas SHEPrus, MOJHAas MEXaHWYecKas JHEPrus, IMEepHOA M YacToTa



KojeOaHWii, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb
MPEIOMIICHHS] CPEeJIbl), TIPU OMUCAHWU TPABWIBHO TPAKTOBaTh (PM3UUYECKUI CMBICT HUCIOIH3yEeMbIX
BEJIMYMH, OOO3HAYCHHS] W EAMHUIBI (DU3MUYECKUX BEIHYMH, HAXOIUTHh (DOPMYIBI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYUHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TpaQUKd H3YYEHHBIX
3aBUCUMOCTEN (PM3NYECKUX BEIUYUH;

® XapaKTepH30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHUS M TMPOLECCHl, HUCIONB3yS 3aKOH
COXPAaHEHUS! DHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUS, MNPUHIUI CYHEPHO3UIUH CUJ, MPUHIUI
OoTHOCcHUTENbHOCTH ['anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPETIOMJICHHS CBETA, 3aKOHBI COXPaHEHHS 3apsiI0BOTO M MAacCOBOTO YMCEN MPHU SJIEPHBIX PEaKIUsX,
P ATOM J1aBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alUCHIBATh €r0 MaTEMaTUYECKOE BhIPAKEHHE;

® 00BSCHATh (PM3UYECKHE TPOIIECCHl M CBOMCTBA TEJN, B TOM YHUCIIC U B KOHTEKCTE CHUTYaIlHid
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicCHeHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpoil Ha 2—3 M3YUYCHHBIX CBOMCTBA (PM3UUYECKUX SIBJICHUH,
(U3UYECKUX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;

e peraTh pacuETHBIC 3a1aUH (OMUPAIOIINECs Ha CUCTEMY U3 2—3 YPaBHEHHUI ), UCTIONB3YS 3aKOHBI
1 hopmyIbl, CBSA3BIBAIONINE (PU3NICCKHE BETMIMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a7auu 3alMChIBAThH
KpaTKOE YCIIOBHUE, BBISIBISITH HEJJOCTAIONIHE UM N30BITOUHBIC JaHHBIE, BRLIOUPATh 3aKOHBI U ()OPMYIIBL,
HEOOXOJMMBIE MJIsi PEUICHHs, MPOBOAUTH PACUYETHI M OIEHUBATh PEATUCTHYHOCTH MOIY4EHHOTO
3HaYeHUs (PU3NUECKON BEININHEI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TOMOIIM (PH3UYECKUX METOJIOB,
UCIONb3Ysl ONUCAaHUE WCCIEAOBAaHUS, BBIIEIATh MPOBEPAEMOE TMPEANOIOKEHUE, OLIEHUBATh
MPaBWJILHOCTD MOPSJIKA IPOBEICHUS UCCIIEAOBaHUS, A€aTh BBIBObI, HHTEPIIPETUPOBATH PE3YIbTAThI
HaOJIIOJICHUI U OIBITOB;

® [[POBOUTH OMBITHl 1O HAOMIONEHUIO (U3NYECKUX SIBICHUN MM (PU3MYECKUX CBOMCTB Tel
(u3yuyeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTD Tepro/ia KojaebaHuit
MPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTY/IbI
MasbIX KoJieOaHUM, MPSMOJIMHEMHOE PAacIpOCTPAHEHUE CBETA, Pa3sIoKeHUE Oeoro cBeTa B CIIEKTP,
U3Y4YEHHE CBOMCTB H300pa)K€HHsI B IUIOCKOM 3€pKajie M CBOWCTB H300pakeHUs IperMeTa B
coOuparoliel 1uH3e, HabII0eHNE CIUIONIHBIX U TMHEHUYaThIX CIIEKTPOB M3JIYUYEHHs): CAMOCTOATEIBHO
coOupaTh YCTaHOBKY M3 H30BITOYHOTO HaOOpa O0O0OpYyAOBaHMS, OIMUCHIBATH XOJ OIBITA W €ro
pe3yabTaThl, POPMYIUPOBATH BHIBOJIBI;

® [I[POBOIUTH TIPU HEOOXOIMMOCTU CEPHUIO MPSMBIX W3MEpPEHH, ONpenensisi cpeHee 3HaYeHHe
U3MepSeMOr BeTMYMHBI ((DOKYCHOE pPAaCCTOSIHUE COOMPAFOIIIEH JIMH3BI), 000CHOBBIBATh BHIOOP CItocoda
u3MepeHust (M3MEPUTEIHLHOTO pHodopa);

® [I[POBOIUTH HCCIIECOBAaHUE 3aBUCUMOCTEH (M3NYECKHX BEJIMYMH C HUCIOJB30BAHUEM MPSIMbIX
M3MEpEHH (3aBUCHMOCTh MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBIDKEHHH 0O€3 HavaabHOU
CKOpPOCTH, Tepuoja KojeOaHWi MaTeMaTH4eCKOro MasTHHUKAa OT JUIMHBI HHUTH, 3aBUCUMOCTH YTJa
OTpaKEHHUsI CBETa OT YIJIa TAJACHUS W yIyia MpeloOMIEHHS OT yIiia MaJcHUs). IUIAHUPOBATh
WCCIIEIOBAHNUE, CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY, (DUKCHpOBaTh pPE3ylIbTAaThl MONy4EeHHOU
3aBHCUMOCTH (DM3MUYECKUX BEIMYMH B BUAE TaOMUI] U TpadUKOB, JENaTh BBIBOIBI MO PE3yIbTaTaM
WCCIICIOBAHUS;

® [I[POBOIUTH KOCBEHHBbIE M3MEpeHUs (PU3UYECKUX BEIUYMUH (CPEIHSsI CKOPOCTh M YCKOpPEHHE
TeJa MPU PAaBHOYCKOPEHHOM JBW)KEHUHU, YCKOPEHUE CBOOOJHOIO MaieHUsi, >KECTKOCTh MPY>KUHBI,
KOA(P(GUIIMEHT TpEeHHs] CKOJBXEHHSA, MeXaHuyeckas padoTa M MOIIHOCTb, YacToTa M TEepuoJ
Kojie0aHM MaTeMaTH4ecKoro M MPYKHMHHOTO MasTHHUKOB, ONTHYECKas cujla coOWparolied JMH3BL,
pasvoakTUBHBIA (DOH): MIIAHUPOBATH HM3MEPEHUs, COOMPATh SKCIEPUMEHTANbHYIO YCTAaHOBKY H



BBITIOJIHATE W3MEPEHHMs, CIeMys NMPEUIOKCHHOW WHCTPYKIMH, BBIYMCIATH 3HAUCHUE BEIMYUHBI U
aHAIN3UPOBATH MTOJTYYEHHBIC PE3YIbTATHI C YIETOM 3aJaHHOHN MOTPEIIHOCTH U3MEPEHHIA;

e coOII0IaTh MPaBUJIa TEXHUKH O€30MaCHOCTHU MpH padoTe ¢ 1adopaTopHBIM 000PYI0BaHHUEM;

® pa3M4aTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUYECKUX MOJENeH: MarepuaibHas TOYKa,
a0COMIOTHO TBEPIOE TENO, TOYCYHBIH HMCTOYHHMK CBETA, Jyd, TOHKAs JIMH3A, TUIAaHETapHas MOJEb
aToMma, HyKJIOHHAsi MOJIeJIb aTOMHOTO 5I/1pa;

® XapaKTEepH30BaTh MPUHLUIBI ACHCTBUS HW3YUYEHHBIX NPUOOPOB M TEXHHUYECKHX YCTPOWCTB C
OIOPOH Ha WX OMHCaHUS (B TOM YHCIIE: COHIOMETp, TAaTYUKU MOJIOKEHHS, PACCTOSIHUS U YCKOPEHHS,
pakera, 3X0JIOT, OYKH, MEPUCKON, (OTOANIMAPAT, ONTHYECKUE CBETOBOBI, CIIEKTPOCKOI, JO3UMETD,
Kamepa BmibcoHa), HCHoOnB3ys 3HAHUS O CBOMCTBaX (HM3MYECKUX SBICHHH W HEOOXOIMMBIC
¢du3HYecKne 3aKOHOMEPHOCTH;

® JICTIONIb30BAaTh CXEMBl M CXEMaTH4YHbIE PHCYHKH H3YYCHHBIX TEXHHUYECKHX YCTPOMCTB,
M3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTHUYECKHUX IPOIECCOB MPU PEUICHHH Y4eOHO--TIPAKTHYECKUX
3a71a4, ONTUYECKUE CXEMBI JUIS TIOCTPOCHUS N300paKEHHUH B INTOCKOM 3€pKajie ¥ COOMparoiel JINH3E;

® IPUBOANTH MPUMEPHI (HAXOIUTh MH(OPMALIUIO O MPUMEpax) MPAaKTHYECKOTO MCIIOIb30BAHHS
(bu3MYECKUX 3HAHWN B TIOBCEIHEBHOW XU3HU Il oOecredeHuss 0€30MacHOCTH MpU OOpalieHuu C
npubOpaMu ¥ TEXHHUYECKUMH YCTPOMCTBaMH, COXpAaHEHUs 3I0pOBbS U COOJIOJCHUS HOPM
HKOJIOTHYECKOT0 TIOBEICHUS B OKPYKAIOIIEH Cpesie;

® OCYHIECTBIISATH MOUCK MH(MOPMAINH (HU3UUECKOTO coliepkaHus B VIHTepHeTe, cCaMOCTOSITEIIEHO
bopMynUpys TOMCKOBBIM 3ampoc, HAaXOAWTh ITYTH OINPEIEICHUS JIOCTOBEPHOCTH IOIYYEHHOM
MH(POPMALUN Ha OCHOBE MMEIOIIUXCSI 3HAHUH U TOTIOJIHUTEIBHBIX HCTOUHUKOB;

® ICTIOJIb30BaTh MpPU BBIMOJHEHWH YYEOHBIX 3aJaHUM Hay4YHO--TIONYJISIPHYIO JINTEpaTypy
(U3UUECKOro CoAep KaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, Bnajgers npuéMamMu
KOHCIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHOOPMAIMH U3 OJHON 3HAKOBOI CHCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOIICHHS HAa OCHOBE HMH(OPMAIMU H3
HECKOJIBKUX HMCTOYHUKOB (DM3MYECKOTO COAEp)KaHWS, MYOJMYHO TPEACTaBIATh PE3YIbTATHI
MPOEKTHOHM WM HCCIIEA0BATENBCKON AEATEIBHOCTH, IIPU 3TOM TPaMOTHO HCIIOIb30BaTh M3YYCHHBIN
MOHSATHHHBIN anmapar U3y4aeMoro paszena (PU3MKU ¥ CONPOBOXKIATH BBICTYIUICHHE NPE3EHTALUEH C

y4€TOM OCOOEHHOCTEHN ayAUTOpUN CBEPCTHUKOB.



TEMATHYECKOE IIVTAHUPOBAHMUE

7 KJIACC
KoauvecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undposBbie)
Kontpoasubie | IlpakTuyeckue
n/n NMPorpaMMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®u3nka u e€ poJib B NO3HAHMHU OKPY/KAIOLIEr0 MUPA
bubnunoreka [IOK
11 Pusiica - Hayka 0 IpHpoze 2 https://m.edsoo.ru/7f416194
bubmunoreka [IOK
1.2 ) 2 1
VISHHCCIHE BEMTITHITH https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I IIO3HAHMS httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHaya/ibHbIE CBeIEHNS 0 CTPOEHHUH BellleCTBA
bubnunoreka [IOK
2.1 C 1
TpoeHHe Betmectsa https://m.edsoo.ru/7f416194
59 JIBM>KEeHUE U B3aMMOJCHCTBUE YACTUI] 5 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPEraTHRIC COCTOAMMA Betectsa https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /[BH:KeHHe M B3aUMO/IeiiCTBHE TeJl
but6mmoreka [IOK
3.1 MexanHtieckoe ABHKeHHE 3 https://m.edsoo.ru/7f416194
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bu6nmmoreka [IOK

3.2 HMuepuums, Macea, mioTHoCTs 4 ! https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Brget cun 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBinenne TBEPABIX TeJl, KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBneHust TBEpAbIMU 3 bubnnoreka [JOK
' TeJIaMH, KUIKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.2 JlasneHue xuaKocTu S https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.3 ATmochepHOe AaBCHHC 6 https://m.edsoo0.ru/7f416194
44 JleticTBrE )XKHIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. PaGora u MOIIHOCTB. DHePrus
bu6mmoreka [IOK
51 Pabora n momHOCTS 3 ! https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie mexanusmb! S 1 https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
53 Mexanmueckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 12
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8 KJIACC

Kosan4yecTBo yacon DJIeKTPOHHBbIE
HanmMeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P Konrpoabsnsbie | IIpakTruueckue (wnepp )
nporpaMmmal Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsl
Pasznea 1. TenjioBbie iBJICHUSA
Bbu6nmuoreka [JOK
1.1 i 7
CTpocHHe i CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
12 Teruosbie npoueccel 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyecKkne 1 MATHUTHBIE SIBJICHUS
51 DnexkTpudeckue 3apsaabl. 3apsyKEHHbIE Tela 7 1 bubmmoreka [JOK
' W UX B3aUMOJECHCTBHE https://m.edsoo.ru/7f4181ce
Bbubnmuoreka [JOK
2.2 IT i i 2 1 7
OCTOIHERI SJICKTPHHCCKHI TOK 0 https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
23 Marmuribie SBCHits 0 ! 15 https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
24 DICKTPOMATHATHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KJIACC

KoaunuecTBO 4acoB

Ne HaunMeHoBaHue pa3neioB U TeM DJIeKTpOHHBIE (M (ppoBbIe)
Kontposbubie | IlpakTuyeckue
n/n MPOrpaMMbI Bcero oOpa3oBaTeJibHbIE pecypchbl
padoTsbI padoThI
Paznea 1. Mexanndeckue iBJIeHUSA
11 MexaHU4eCcKOe JIBYKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITUCAHHSI https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Baanmozeficrane Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka [IOK
1.3 3 10 3
AKOHBL COXpAHICHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pasznea 2. Mexannyeckye KoJe0aHUA U BOJTHBI
bubmunorexa [IOK
2.1 M 0 7 3
CATITCCIIE KOJCOATIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
22 Mexanieckue BOTHEL 3ByK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjieKTPOMarHuTHOE MoJie U JIEKTPOMATHUTHBIE BOJIHBI
DNEKTPOMarHuTHOE MOJIE U bu6nuorexa LIOK
3.1 6 2
AJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3znea 4. CeeToBbI€C ABJICHUSA
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4.1 3aK0oHBI PaCIIPOCTPAHCHHSI CBETA 6 2 bubmmorexa [OK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bI ¥ onITHYECKHE TTPUOOPHI 6 3 https://m.edsoo.ru/7fA1ada6
bubnunorexa [IOK
4.3 Paznoxenue 6esoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3zgen 5. KBanToBblIe IBJICHUS
bubmunorexa [IOK
51 Hcnyckanue u MorjiomeHne CBeTa aroMoM 4 1 httns://m.edsoo.ru/7fA1a4a6
bubmunoreka [IOK
2 1
° CTpocHHe aTOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: s 7 1
>3 AACPHEIC peatdiim https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. IloBTOpPUTE/IBHO-0000 10U MOAYJ/Ib
6.1 [ToBTOpEeHUE 1 00001ICHNE COepKAHUS Kypca 9 9 bubmuorexa [{OK
' ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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