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COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pasznen 1. ®u3uka v e€ poJib B NO3HAHUU OKPYKAKILEr0 MUPA.

®uszuka — Hayka o mnpupoze. fBneHus npuponabl. DUNMYECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIC.

@usnueckue BenMuMHBL. M3Mmepenue ¢usndyeckux BenuuuH. Pu3nuecKkue MPUOOPHI.
[TorpemHocTs u3MepeHnii. MexayHapoHas CHCTEMa €AMHHII.

Kak ¢usnka u apyrue ecTecTBEHHbIE HAyKH M3YdaloT MpHpony. EcTecTBeHHOHAay4YHBIH METO[
MO3HAHUA: HAOJIOJIEHHE, [TOCTAHOBKAa HAYyYHOI'O BOIPOCA, BBIJBM)KEHUE TIHMIIOTE3, HKCIEPUMEHT I10
IpOBEpKe Tumnore3, OOBsiCHEHWEe Habmomaemoro siBieHus. Omnmcanue (U3NUYECKUX SBICHUH C
ITOMOUIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHn4ecKue, TEII0OBbIC, MICKTPUUYECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

2. dusndeckue MpuOOPHI U MPOLEAypa MPSIMBIX MU3MEPEHUN aHAIOTOBBIM M IHH(PPOBHIM
pUOOpPOM.

Jlabopamopuvie pabomul u onsimol.

1. OmnpenenieHye EeHbI ACICHUS KAl H3MEPUTEIHLHOTO Iproopa.

2. W3mepenue pacCTOsHUM.

3. N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

4, Ormpezenenne pa3MepoB MaJibIX TeJl.

5. N3mepenune temiepaTypbl MpU IOMOLIM KUAKOCTHOTO TEPMOMETpa M JaT4YMKa
TeMIepaTypshl.

6. [IpoBenenue wuccinenoBaHusl IO MPOBEPKE THUMOTE3bl: JAJbHOCTh MOJIETA IIAPHKAa,

MYIIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, 9YeM OOJIBIIIE BEICOTA TyCKa.

Pa3znen 2. [lepBoHayaibHble CBEJEHUS 0 CTPOEHUH BeleCTBA.

CTpOeHI/Ie BCIIECTBA: aTOMBI U MOJIeKy.HI)I, nux pa3MepI>1. OHI)ITBI, JOKA3bIBAKOIIINEC I[I/ICerTHOG
CTPOCHUE BEILIECTBA.

JIBxkenue dactui BemiecTBa. CBA3b CKOPOCTH JBIDKEHUS YaCTHI[ C TEMIIEPaTypoHu.
BbpoynoBckoe gBuxkenue, nuddysus. BsaumopeiicTBue dYacTHIl BeIIECTBA: MPUTSDKEHUE W
OTTAJIKUBAHUC.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH U TBEPIABIX (KPUCTATITUIECKHX )
TCII. BSaI/IMOCBfISI) MG)KI[y CBOfICTBaMI/I BCIICCTB B pasm,lx anCFaTHI)IX COCTOAHHUAX U HUX
aTOMHOMOJIEKYISPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpavyuu.

1. Habntonenne OpoyHOBCKOTO ABHIKEHHS.

2. Ha6mronenue quddysun.

3. Habmtonenue sBrneHui, oOBSCHSIIONMXCA MPUTSHKEHUEM WM OTTAJKMBAHMEM YaCTHIL
BEIIIECTBA.

Jlabopamopmuvie padbomol u onvimol.

1. OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHUEM (hoTorpaduii).

2. OnbITH O HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHS Fa30B.

3. OmnBITH IO OOHAPYKEHHIO EHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKEHUSI.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJl.

Mexanunyeckoe nBrkeHue. PaBHOMepHOe M HepaBHOMEpHOe ABMkeHHe. CkopocTb. CpenHss
CKOpOCTb IIPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTn U BpEMEHH JIBUKEHUSL.

SBnenne uHEpHMU. 3aKOH MHEpLHMU. B3anMoaeicTBHE TeNn Kak MPUYMHA U3MEHEHHUS CKOPOCTH
NBUKEHUS Ten. Macca kak Mepa uHepTHocTd Tena. IlnotHocts BemiectBa. CBsI3b IMIJIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eAMHUIE 00BEMa BEIIECTBA.

Cuila Kak xapakTepucTuKa B3aumojenctBus ten. Cuia ynpyroctu U 3akoH ['yka. M3mepenue
CHUJIBI C TIOMONIBIO AUHAMOMETpa. SIBIEHHE TATOTEHUS W cuia TsokecTH. CHila TSHKECTH Ha JIPYTHX



mnaHerax. Bec Tema. Hesecomocth. CliokeHHE CHJI, HANpaBJIE€HHBIX 10 OJHOW MPSMOIl.
PaBHopelictBytomas cwi. Cuna TpeHusi. TpeHue CKOJIbKEHUsI U TPEHHE MOKOosA. TpeHue B MpUpojae U
TEXHUKE.
Jemoncmpayuu.
Habnronenne MexaHMYecKOoro ABMKEHHS Tela.
N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
Habnronenue siBleHUs] HHEPLIUU.
Habumoienne n3MeHeHus: CKOpoCcTH MU B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.
CnoxxeHue cuil, HallpaBJIEHHBIX IO OJHOM MPSIMOU.
JIaﬁopamoprle padomout u onvimol.

ocoukrwhE

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO [BMXKEHUs (IIApUKa B SKUIKOCTH, MOJENH
AIIEKTPUYECKOr0 aBTOMOOWIIS M TaK JlaJiee).

2. Omnpenenenue cpefHel CKOPOCTH CKOJBXEHHUS Opycka WM IIApUKa IO HAKJIOHHOH
IUIOCKOCTH.

3. Omnpenenenue WIOTHOCTU TBEPAOIO TeA.

4. OnebIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKeHUs (nedopmanuu) MpyKUHBI OT
IPUIIOKEHHOU CUIIBI.

S. OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBXKEHHUS OT Beca Tella U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

HaBnenue. CriocoObl yMEHbBIIEHUS W YyBelIMueHUs naBieHus. J[aBneHue raza. 3aBHUCHMOCTH
JaBJIeHUs raza ot oObéma, Temreparypsl. Ilepenada naBneHust TBEPABIMU TENAMHU, KUAKOCTIMU U
razamu. 3akoH [lackans. [TneBMaTHueckre MalMHbI. 3aBUCUMOCTD JIaBJICHUS KUIAKOCTU OT TITyOHHBI.
I'mapocraruaeckuii mapanokc. CooOmaronuecs cocyasl. [ uapaBinyeckne MeXaHU3MBl.

Atmocdepa 3emnu u atmocepHoe naBiaeHue. [I[pudyrHbI CyIIeCTBOBaHMS BO3AYUTHONW 000I0YKH
3emmu. Ombit Toppuderm. M3mepeHne arMochEpHOTO IaBJICHHS. 3aBUCUMOCTh aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl At uzMepeHus: aTMochepHOro JAaBleHUsI.

JlelicTBUE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BeiTaikuBaromas (apXxume0oBa) cua.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTB JABJICHUS I'a3a OT TEMIIEPATYPBHI.

2 Ilepenada naBineHUs KUIKOCTHIO U Fa30M.

3 Coobmatomuecs: Cocypl.

4, I'mppasinueckwmii mpecc.

5 [TposiBnenue neiictBus aTMOCGHEPHOTO JaBIEHHUS.

6. 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIIBI OT 0O0BEMa NOrpyXKEHHOM dYacTH Tena M
IJIOTHOCTH KHUJKOCTH.

1. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUIKOCTH.

8. VYcnoBue muaBaHusA TeN: IUIABAHME WM IIOTPYKEHUE TEJI B 3aBUCUMOCTH OT

COOTHOIIEHHUS INIOTHOCTEN Tela U KUOAKOCTH.
Jlabopamopuvie padbomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHON B KHUIAKOCTH
YacTH TeJa.

2. OnpeneneHre BBITAIKUBAIOMICH CHJIbI, JEUCTBYIONIEH HaA TEI0, MNOTPYKEHHOE B
YKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKWBAIOIICH CHIIBI, IEUCTBYIOIIECH HA TEIO B JKUIKOCTH,
OT MaccChl Tena.

4. OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIbI, JEUCTBYIOIIEH Ha

TCJIO B X KUIKOCTH, OT 00BéMa HOpr)KéHHOﬁ B XXUJAKOCTBb 4aCTH TCJIa U OT IINIOTHOCTH KUAKOCTH.



o. KonctpynpoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U OIpeaesieHue eé
TPy30MOBEMHOCTH.

Pa3nea 5. PaGora n MOIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTble MexaHW3MBI: pbIuar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [lpaBuiio paBHOBecusi phluara.
[Ipumenenue npaBuia paBHOBECHs pbldara K 0J0Ky. «3onotoe npaBuio» mexanuku. KIIJ] mpocTteix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas 3Heprusi. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpaienne ogqHoro Buja
MEXaHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. [IpuMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Onpenenenre pabOThI CHIBI TPEHUS TMPH PABHOMEPHOM JBHXKCHHH Tela II0
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccenenoBanue ycioBuil paBHOBECHUS pblyara.

3. N3amepenne KIIJI HakTOHHOM MIJIOCKOCTH.

4. N3yuenune 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

8 KUIIACC

Pa3nea 6. TenJioBble siBJ1eHUS.

OCHOBHBIE TOJOKEHUS MOJIEKYJIPHO-KMHETUUECKOW TEOpUU CTpOeHus BemiecTBa. Macca u
pasMepsl  aTOMOB M MOJeKyJd.  OnbITbl, MNOATBEP)KIAIOIIME  OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJIIPHOKMHETUYECKOU TEOPHUH.

Mopenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrtainmuyeckue u
amopdubie Tena. OObSICHEHHE CBOWCTB ra3oB, JKUIAKOCTEH M TBEPIABIX TEI HA OCHOBE MOJOKEHUUN
MOJIEKYJISIPHO-KUHETHUECKON Teopun. CMauMBaHUE U KaWJUISIpHbIE SIBJICHUS. TemioBoe pacuiupeHme
U CXKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOI'O JIBUKEHUS 4acTull. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHsT BHYTPEHHEW SHEPruu: TeIulonepeadya u coBeplueHue padoThl. Buabl
TEeIUIoNepe1ayn: TeMIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE.

KonnyectBo TemnoTel. VYienbHas TEMJIOEMKOCTb BellecTBa. TemIooOMEH U TEeIUIoBOe
paBHOBecHe. YpaBHEHHE TerioBoro OanaHca. IlmaBmeHue M oOTBepAeBaHME KpPUCTAUIMYECKUX
BEIIECTB. YlenbHas TeruoTa miuasinenus. [lapoobpa3zoBanue n konaencanus. Mcnapenue. Kunenue.
VYaenbHas TemioTa mNapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOc(hEepHOro
JaBJICHHUS.

Brnaxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHAas TEMJIOTA CTOPAHHUS.

[Tpunuuns! padoTs! Temnosbix Asurareneit KI1/] reroBoro nsurarens. TennoBble ABUTaTeNH U
3aIUTa OKPYKAIOLIEN CPEb.

3aKOH COXpaHEHMsS U MIPEBPALCHHUS SHEPTUU B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nudpdysun.

Habmroienue siBiaeHnit cMauMBaHUs U KaMWJUISIPHBIX SIBJICHUH.
HaGmntoneHue TerioBoro pacumpeHust Tel.

W3meHneHue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WM OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMIeparypsl.

Bunael Terionepenayu.

OxJnaxJeHne Ipu COBEPLUICHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUITHUMH CHUJIAMH.

0. CpaBHeHHE TEMIOEMKOCTEN pPa3INYHbIX BELLECTB.

1. Hab6mronenne kumneHust.

RBOoo~NoOwNE



12. HabnroneHue mocTosHCTBA TeMIIepaTyphl MPH TUIABJICHUH.
13. Moieny TenIOBBIX IBUTATENEH.
Jlabopamopuvie pabomul u onvimol.

1. OnbIThl IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.

2. OnpIThI 110 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnbIThl 10 HAOIIOAEHUIO TEIUIOBOIO PACHIMPEHMSI Fa30B, ) KUKOCTEH U TBEPIBIX TEI.

4, Onpenenenre qaBJIeHUs BO3ayXa B Oa/UIOHE MITIPHIIA.

5. OnbIThl, EMOHCTPUPYIOIIME 3aBUCUMOCTb [JaBJIEHUS BO3/lyXa OT ero oo0néma u
HarpeBaHUs WIN OXJIAXKICHHS.

6. IIpoBepka ruIOTE3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA JKMIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TeMIIEpaTypHl.

7. HaGntonenne u3MeHeHUs BHYTPEHHEW SHEpruu Teja B pe3yibTare Telsonepenadd u
paboThI BHEITHUX CHIL.

8. HccnenoBanue sBIeHUS TEINIOOOMEHA IPU CMEIIMBAHUU XOJIOJHON U ropsiueil BOAbI.

9. OmnpeneneHre KONMWYECTBAa TEIUIOTHI, IOJYYEHHOTO BOJOM MpH TEII0OOMEHe ¢
HarpeTbiM MeTAJUIMYECKUM LIMITUHIPOM.

10. Onpenenenue yenbHON TEMIOEMKOCTH BELIECTBA.

11. HccnenoBanue mporecca UCIapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AYyXa.

13. Omnpenenenue yaeabHON TEMIIOTHI IUIaBJICHUS JIbJIA.

Pazjen 7. DiekTpuyeckne  MATHUTHBIE SIBJICHUS.

Onexrpuszauus Ten. J[Ba ponxa 2JIEKTpUYECKUX 3apsAloB. B3amMonelicTBhe 3apsKEHHBIX Tell.
3akon KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJAEWUCTBUS 3apsDKEHHBIX TEJ OT BEJIMYUHBI 3apsiioB U
pacCTOSIHUS MEXIY TeJlaMH).

Onextpuueckoe mnoje. HanpskéHHocTh 3nexTpuueckoro nods. IlpuHuun cynepno3unuu
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu anekTpudecknx 3apsaoB. DIeMEHTapHBIA dJeKTpudeckuid 3apsia. CTpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKH. 3AKOH COXPAHEHUSI AIIEKTPUYECKOTO 3apsa.

DNeKTpUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOUHMKHU MTOCTOSIHHOTO
ToKa. JIeHCTBHS 3NEKTPUYECKOT0 TOKa (TEIIOBOE, XUMHUECKOE, MarHUTHOE). DJIEKTPHUUECKUI TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nenb. Cuna Toka. DieKTpudeckoe HanpspkeHne. ConpoTUBIIEHNE NTPOBOJIHUKA.
VYaenbHOe compoTHBiIEHHE BemecTBa. 3akoH Owma st ydactka uenu. IlocnenoBarenbHoe U
[IapaJuIeNIbHOE COEIMHEHNE TIPOBOIHUKOB.

PabGora u MouHOCTh 37eKTpuYeckoro Toka. 3akoH Jxoyns—JIeHua. DiekTpudyeckue Lenu u
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KOpoTkoe 3aMbIkaHMeE.

[TocTrossHHBIE MAarHUTHI. B3anMo1eiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE noJie. MarHuTHOE
noJie 3eMJIM M €0 3Ha4€HME IS KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOeE 1oje 3J€KTPHIECKOro
ToKa. [I[pruMeHeHue 31eKTpOMarHuToB B TeXHUKE. [{eficTBME MArHUTHOTO MOJIsl HA TPOBOJAHHUK C TOKOM.
OneKTpoABUraTeab IOCTOSHHOIO TOKa. lMcnonmp3oBaHME JIEKTpOJABHTAaTeNell B TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apaned.  fIBneHune  ayeKTpoMarHuTHOW — mHAykumu.  IIpaBmwiio  Jlenna.
Onexrporenepatop. CrnocoObl MOJTYYEHHS] DJIEKTPUYECKOM JHEpruu. OIJIEKTPOCTAHLMU  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpusanus Tel.

JIBa posia aJIEeKTpPUYECKUX 3apsI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE DIEKTPOCKOIIA.

DnexTpocTaTHueckas HHAYKIIHS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsi/I0B.

[IpoBOAHMKY M TUANEKTPUKH.

oakrwdE



7 MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
8. M cTOYHMKH TOCTOSTHHOTO TOKA.
9 JlecTBUSI 3JEKTPUUECKOTO TOKA.

10. DIEKTPUUYECKHH TOK B )KUJIKOCTH.

11. ["a3oBbIii pazpsa.

12. N3mepenue critbl TOKa aMIepMETPOM.

13. N3mepenue 3MeKTprUdecKoro HanpsoKEeHUsST BOJIBTMETPOM.

14, Peocrart u Mara3uH cOnpoTHBIICHUHN.

15. B3anmoneicTBre NOCTOSIHHBIX MAarHUTOB.

16. MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeNICHUS MOTIOCOB MarHUTA.
17. MonenrpoBaHue MATHUTHBIX TTOJICH MOCTOSIHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarauTtHoe 1ose Toka. DJIeKTPOMarHur.

20. JleiicTBrE MarHUTHOT'O TIOJISl HA MPOBOJHUK C TOKOM.

21. ONeKTPOABUTaTEIb IOCTOSIHHOTO TOKA.

22. HccnenoBanue siBieHUS AIEKTPOMArHUTHOM WHIYKIIHH.

23. OmnbrTer @apapest.

24, 3aBHCHMOCTH HAMpaBJICHU HHIYKIIHOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.
25. DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

1. OmnbITH IO HAOTIOAEHHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

2. HccnenoBanue qefcTBUS 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAJIEKTPUKH.

3. COopxka u mpoBepka padOThl ANEKTPUIECKON IETH MOCTOSHHOTO TOKA.

4. M3mepeHue U peryarupoBaHue CUIIbI TOKA.

S. W3mepenue u peryiupoBaHue HaPsHKEHUS.

6. HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, UAYILETO Yepe3 pe3nucTop, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

7. OnbIThl,  JI€MOHCTPUPYIOIIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTUBIICHHUS
MIPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAIU TIONIEPEUHOr0 CEYEHHS U MaTepHara.

8. ITpoBepka mpaBuiia CIOKEHHs HANPSHKEHUI MPU MOCIIEA0BAaTEIbHOM COSIMHEHUH JIBYX
PE3UCTOPOB.

9. ITpoBepka mpaBuia Ui CHIIbI TOKA MPH MapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Ompenenenne pabOTHI JIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOIHOCTH MEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HaIPSKEHUSI Ha
HEW.

13. Onpenenenue KII/] narpeBatens.

14. HccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MAarHUTOB.

15. W3ydyeHne MarHUTHOrO TMOJS TOCTOSIHHBIX MAarHUTOB HpU HX OOBEAUHEHUH W
pa3JeleHNN.

16. WccnenoBanue 1eHCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KaTyLIIKA C TOKOM U
Mar"uTa oT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTYyIIIKE.

18. N3ydeHue neiicTBUS MArHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

19. KonctpynpoBanue 1 usyueHue padoThl FIEKTPOABUTATENSL.

20. N3mepenue KIIJ[ anexTpoaBUrarenbHoOi yCTaHOBKHU.

21. OnpITl MO UCCIEOBAHUIO SIBJICHMSI 3JEKTPOMAarHUTHOM HMHIYKIUU: HCCIEIOBAaHUE
M3MEHEHMI 3HAYEeHUS M HAIPaBJICHUs MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHUS.



Mexanuueckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTEIBHOCTH
MEXaHUYECKOro  JBMKeHUs. PaBHOMepHOe  mpsiMOJMHEHOe — nBMXKeHue. HepaBHomepHOoe
npsiMosiHetHoe BIkeHue. CpeiHsst © MTHOBEHHAsI CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoyiMHEHHOe BmwkeHue. CBoOomHoe mnazeHue. OMbITHI
lanunes.

PaBHOMepHOE nBMkKEeHHE O OKpYyKHOCTHU. [lepron u yactora obparienus. Jluneitnas u yriosast
ckopoctu. LlenTpocTpeMutensHoe yCKOpEeHue.

[TepBriii 3akoH HproToHa. Bropoit 3akon Hprorona. Tperuit 3akon HeroTona. [lpunimn
CYTIEPIIO3ULINH CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CHJIa TPEHMS CKOJIBKEHHUSI, CUjla TPEHUs IOKOS,
JPYTUe BUIbI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpeHHe CBOOOJHOro majaeHus. [[BuxeHue
maneT Bokpyr Connna. [lepBas kocmuyeckasi ckopoctb. HeBecoMOCTh U meperpy3ku.

PaBHoBecue MatepuanbHOU TOUKH. AOconioTHO TBEpAOoe Teno. PaBHOBecue TBEpAOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsoKecTH.

Nmnynsc Tema. W3meHeHue wummynbca. Mmmynbc cuiibl. 3aKOH COXpPAaHEHHUsS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckas pabota u MOIIHOCTh. PaGoTa cui TskecTu, ynpyroctu, TpeHus. CBsi3b SHEPTrUU
u pabotel. [loTeHIMaNbHAsS SHEPTUs Tela, MOMHSATOTO HaJ TOBEPXHOCTHIO 3eMid. [loTeHImambHas
SHeprusi cxatoil npyxuHsl. KuHernueckas sHeprus. TeopemMa O KHMHETMYECKOM SHEPruu. 3aKOH
COXpaHEHUs MEXaHWYECKON IHEPTHUHU.

Hemoncmpayuu.

1. Habnronenne MexaHM4YecKOro ABMKEHHSI TEJIa OTHOCUTEIFHO PA3HBIX T OTCUETA.

2. CpaBHeHue myTeil M TPAaeKTOPHM ABHMXKEHHS OJHOTO M TOTO € Teja OTHOCUTEIIBHO
PAa3HBIX TEJ OTCYETA.

3. W3mepeHue cKOpoCTH U YCKOPEHUS MPSIMOIMHEHHOTO ABHKEHHMSL.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

5. HaGnroneHue 1BUXeHUs Tela 110 OKPYKHOCTH.

6. Habntoienne MexaHn4yeckux sBJIEHUH, IPOUCXOAIINX B cucTeMe oTcuéra «Tenmexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHH OTHOCUTENIbHO KaOUHETa (PU3HKH.

1. 3aBUCHUMOCTb YCKOPEHHS TeJla OT Macchl Tella U IUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaGnroneHue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUY TE.

9. N3menenue Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umiysbca Npu B3auMOIEHCTBUN TEIL.

11. [IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUU TEN.

12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

14. Habmtoienne peakTMBHOTO ABMYKCHHUS.

15. CoxpaHeHne MEXaHU4YECKON YHEPTHH NPU CBOOOIHOM MaICHUH.

16. CoxpaHeHne MEXaHNYECKON PHEPTUH NP IBUKEHUU TeJla 107 IeHCTBUEM IIPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpynpoBanue Tpakra A pasroHa U JaJbHEHIIET0 PaBHOMEPHOTO JBHUKCHHS
[IapuKa WIH TEJIEKKH.

2. OmnpeneneHue cpeaHEe CKOPOCTH CKOJIbXEHHMS OpycKa WM JBWKEHMS IIapHKa IO
HAaKJIOHHOM IIOCKOCTH.

3. OmnpeneneHne yYCKOpPEHHs Tella INPU PaBHOYCKOPEHHOM JBM)KEHMM IO HAKJIOHHOW
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4aJbHOW CKOPOCTH.

S. [TpoBepka rUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JIBUKEHHH 0€3 HadalbHOM CKOPOCTH

IIYTH OTHOCATCA KaK P HEYETHBIX YHUCCII, TO COOTBETCTBYIOIIHE IPOMEKYTKHN BPEMEHU OAMHAKOBEI.



6. UccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHHS OT CHJIbI HOPMAaJbHOTO
JaBIICHUSL.

1. Omnpenenenne k03 uiinerTa TpeHus: CKOIbKEHHS.

8. Onpenenenue )XECTKOCTU NPY>KUHBI.

9. Omnpenenenue pabOThl CHJIBI TPEHHs TPH PABHOMEPHOM JIBIKCHMH Tella IO
TOPU30HTAILHON ITOBEPXHOCTH.

10. Omnpenenenue paboOTHl CWIIBI YIPYrOCTH MNpH TOABEME TIpy3a € HCIOIb30BAaHHEM
HETOJBM)XHOT'O U MOABHKHOI'O OJIOKOB.

11. N3ydeHue 3aKkoHa COXpaHEHHUS SHEPTUH.

Paznen 9. Mexannueckue KoJ1e0aHUus U BOJHEI.

Konebarenpnoe papmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHWiA: TEpPHOJ, YacToTa,
amIuuTyaa. MareMaTHuecKuil U NpyKUHHbINA MassTHUKU. [IpeBpallieHre 3Hepruu npu KojiedareabHOM
JBUKECHUM.

3aryxatomue KosiebaHus. BpiHykaeHHble KonebaHusa. PezonHanc. MexaHuuyeckue BOJIHBI.
CpoiicTBa MexaHndeckux BosIH. IIponosnbHble M monepedyHble BOJHBL J[JIMHA BOJHBI U CKOPOCTH €&
pacrpocTpaHeHHs. MexaHuuecKue BOJIHbI B TBEPJOM Telle, CeIICMUUYECKHE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habnronenune xoneGaHMii TeJ MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habntonenue xoneOaHuii rpy3a Ha HUTH U Ha TIPY’KUHE.

Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCca.

Pacnpoctpanenue npooibHbIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKycTHYeCKHii pe30HaHC.

ﬂaﬁopamopnbw padomul u onviMol.

ocoarwhE

1. OmnpeneneHue 4acTOThI U IEpHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.

2. Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil pyKUHHOTO MasgTHHKA.

3. HccnenoBanue 3aBUCUMOCTH MepHoJa KojieOaHWH MOJBEIIEHHOIO0 K HHUTHU Ipy3a OT
JUITMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TNE€pHOAA KojeOaHWH NMPYXKMHHOTO MAasTHHUKAa OT MAaccChl
rpysa.

S. [IpoBepka He3aBUCHUMOCTH IepHOAA KoJeOaHUM TIpy3a, MOABEIIEHHOIO K HUTH, OT
MaccChbl Ipy3a.

6. OnbITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTD IIEpHOo/ia KosleOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a 1 KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Pazgen 10. DiieKTpOMarHuTHOE M0JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJNEeKTPOMarHUTHOE TMoJie. DJIEeKTPOMArHuTHbIE BOJIHBL. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.
IIxana OJICKTPOMAarHMuTHBIX BOJIH. Hcnoap3oBanme OJICKTPOMArHTHBIX BOJIH JJI COTOBOM CBSI3M.

DnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiHOBBIE cBOMCTBA cBETa.

Jemoncmpayuu.

1. CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBOliCTBa CBETA.

Jlabopamopuwvie pabomot u onvimel.

1. N3ydeHue cBOICTB 3J1€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

Pa3znea 11. CBeroBLIe IBJICHHUS.

JlyueBas monens cBera. Mctounnku cBera. [IpsMonanHeiHOEe pacipoOCTpaHEHNE CBETA. 3aTMEHUS
Connna u Jlynsl. Otpaxenue cera. [Imockoe 3epkano. 3aKoH OTpakKeHUs CBETa.

[Ipenomienne cBera. 3akOH TpeloMIIeHUs cBera. [loidHOE BHYTpEeHHEe OTpakKeHHE CBeETa.
Vcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHHSI B ONITHYECKUX CBETOBOAX.



JIunza. Xox mydelt B muH3e. OnTuyeckas cucreMa (poToammapara, MUKPOCKOIIA U TEJECKOIa.
I'ma3 kak ontudeckas cucteMa. biInM30pykoCcTh U 1adIbHO30PKOCTb.

Paznoxenne Oenoro ceera B cmektp. Ombitel Heiorona. CiokeHHE CIEKTPalbHBIX ILIBETOB.
Hucnepcus csera.

Jemoncmpayuu.

1. [IpssmonuHeitHOE pacpocTpaHeHHUEe CBETa.

2. OtpaxeHue cBera.

3. [Tonyuenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. IIpenomiieHnue ceera.

5. OnTHYEeCKUN CBETOBOI.

6. Xon ydeit B cobuparoieit TuH3e.

7. XoJ1 n1y4deil B pacCerBarolleu JIMH3E.

8. [Tonmy4yenue n300paXKeHUIA C TOMOIIBIO JIMH3.

9. [Tpunnmn neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Monens rnasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [Tonyuyenue 6esoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHHUSI CBETOBOTO JIy4a OT YIJia TaCHHS.

2. N3ydenue xapakTepucTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yTJia TIPEIOMIICHHUSI CBETOBOTO Jy4da OT yrjla HaJeHHs Ha
IpaHUIE «BO3TyX—CTEKIIO.

4. [Tonyuyenne n300paxeHUil ¢ IOMOIIbIO COOUPAOILEH JIMH3BIL.

5. Omnpenenenue HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

6. OnbIThI 110 Pa3yIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OnpIThl 1O BOCHPHUATHIO I[BETA MPEIMETOB IMPH WX HAONIOJEHUU Yepe3 I[BETOBBIC
GUIBTPHL

Pa3znen 12. KpantoBlIe siBJeHMS.

Omneitel Pesepdopna u mutanerapHas mojenb atoma. Mopens aroma bopa. Hcnyckanue u
MIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eta- U ramma-uznydeHnus. CTpoeHue aToMHoro siapa. Hykmonnas
Mozienb artoMHoro snapa. M3oronsl. PannoaktuBHble nmpespanienus. [lepuon mosypacnana aTOMHBIX

saep.

SnepHple peakuuu. 3aKOHBI COXPAHEHMS 3apsJ0BOIO M MAacCOBOIO YHCEN. OJHEPrUsl CBS3U
aToMHBIX sifep. Csi3p Macchl U 3Hepruu. Peakuuu cuHTe3a W JeneHus snaep. VIcTOYHUKH sHEpruu
ConHua u 3B€31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YE€HUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

ocarwNE

CHGKTpBI HU3JTYUYCHUS U MOTJTIOIICHUSA.

CrexTpsl pa3Iu4HbIX Ta30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHU3UPYIOMINUX U3TYyUSHHH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

.]Taéopamopubte pabomout u onvimol.

1. HaGmtoneHune CrijionIHbIX ¥ TUHEHYaThIX CIIEKTPOB U3ITyUEeHHUS.

2. HccnenoBanne TPEeKOB: W3MEPEHUE HHEPTUM YACTHUIBI 10 TOPMO3HOMY MyTH (10
dororpadusam).

3. N3mepenue paaroakTuBHOTO (oHa.

IToBTOpPHTE/IBLHO-000011IAK0 NI MOLYTb.



[ToBTOpUTENBEHO-0000IIAIONINI MOAYNIF TpEAHA3HAUCH JUISl CHUCTeMaTH3aluu U 0000IIeHus
IPEAMETHOTO COAEPKaHMS M OIBITa JESTEJFHOCTH, NMPHOOPETEHHOTO MPH H3YYEHHH BCETO Kypca
¢u3uku, a Takxke A HNOArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO (U3HKE JUIs
00y4Jaronuxcs, BEIOPABIIUX 3TOT y4€OHBIH MPEIMET.

[Tpu M3ydeHun NaHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BBl JESTEIHLHOCTH, HA
OCHOBE KOTOPBIX OOECIICUMBAETCS OCTIDKCHHE IPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX
pe3yabTaToB 00ydeHUs, (HOpMUpPYETCSs €CTeCTBEHHOHAy4Hass TI'PaMOTHOCTh: OCBOGHHE HAy4YHBIX
METOJIOB MCCIICIOBAHUS SIBICHUN TPUPOABI U TEXHUKH, OBJIICHIE YMEHHSIMHU OOBICHATH (pruzndeckue
SABIICHUS, TPUMEHSS TOJYYCHHBIE 3HAHUS, pellaTh 3a7adyd, B TOM YHCIE KAayeCTBEHHBIE U
IKCTIEPUMEHTANIbHBIE.

[TpuHIMNHATBHO ESITETHLHOCTHBIN XapaKTep AAHHOTO pasfelfia pealn3yeTcs 3a CY€T TOro, 4To
00y4aroIyecst BBITOTHSIOT 331aHus, B KOTOPBIX UM IPE/IIaraeTcsi:

Ha OCHOBE IOJIyYCHHBIX 3HAHUI pPAcHO3HABaTh M HAYYHO OOBSCHATH (PU3MUECKUE SIBICHUS B
OKpY’KalOIIeH MPUPOJIe U MOBCEAHEBHON JKU3HH;

UCTOJIb30BAaTh HAYYHBIE METOABI HUCCIEAOBAaHHMS (U3UUYECKUX SBJICHUI, B TOM 4YHUCIE JUIf
MPOBEPKH THIIOTE3 U MOIYYEHHS TEOPETHUECKUX BBHIBOJIOB;

OOBSICHATH HAy4YHBIE OCHOBBI HamOOJIee BAXKHBIX JOCTHKCHHHA COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPAKTUYECKOTO HWCIOIb30BaHMS PA3IMYHBIX HCTOYHHKOB SHEPTMM Ha OCHOBE 3aKOHA
MIPEBpAILCHHS U COXPAaHEHHS BCEX M3BECTHBIX BUJIOB DHEPTHUH.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O ITPEJMETA

N3ydyenne pu3uku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3OBaHHWs HAIPABIICHO HA JIOCTHIKECHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynbpraTe nzydenust UMKy Ha ypoBHE OCHOBHOI'O OOLIEro oOpa3oBaHus y oOydarolerocs
OyayT copMUPOBAHBI CIEAYIOLINE JUYHOCTHBIE Pe3yabTAThI B YaCTH:

e 1) NaTPUOTHYECKOT0 BOCTIMTAHUS:

® - MPOSIBJICHUE HMHTEpPEca K UCTOPUU M COBPEMEHHOMY COCTOSTHHUIO POCCHUUCKON (hHU3HUECKOU
HayKU;

® - [[EHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PUZHKOB;

¢ 2) rpa:;KIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

® - TOTOBHOCTh K aKTHBHOMY Y4YaCTHUIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX M ITUUYECKHX
mpo0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKY;

® - OCO3HaHUE BAXHOCTH MOPAJIbHO-3THUECKUX MMPUHIUIIOB B J€ATEIbHOCTH YUYEHOTO;

©3) 3CcTEeTUYECKOT0 BOCIIUTAHUS:

® - BOCIPUATHE SCTETHUYECKUX KauecTB (PU3MYECKOW HayKu: e€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

®4) ICHHOCTH HAYYHOI'0 MO3HAHMSA:

®- OCO3HaHHE NEHHOCTH (PHU3UYECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTAa IO3HaHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTHUM, BaXKHEUILIEH COCTABIAIOMIEN KYIbTYPHI,

® - pa3BUTHE HAYYHOM JTF0O03HATEILHOCTH, MHTEPECA K HCCIIEIOBATEIHCKON ACATEIHHOCTH,

¢5) popmMupoBaHus KyJbTYPbI 310POBbS U IMOLUMOHAJIBHOI0 0JIArONOJYyYHS:

® - OCO3HAHHUE IIEHHOCTU 0€301MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BOXHOCTH TIPAaBWJI OE30MaCHOTO TOBEJCHHS Ha TPAHCIOPTE, HAa JOpOTax, C JJICKTPUYECKUM U
TEIJIOBBIM 00OPY/TIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

¢ - c(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCHU, IPU3HAHKUE CBOETO MpaBa HAa OMIMOKY M TaKOTO Ke
MpaBa y Ipyroro 4eJioBeKa;

©6) TPYAOBOI0 BOCIIMTAHMSA:



®- aKTHBHOE YYacTHE€ B PCUICHUHM MPAKTHYECKHUX 3a1ad (B pamMKax CeMbH, 00pa3oBaTEeIlbHOM
OpraHu3aIyM, TOPO/a, Kpasi) TEXHOJOTHUYECKOM M COIMAIbHON HAINPaBICHHOCTH, TPEOYIONIUX B TOM
quclie ¥ GU3NICCKUX 3HAHUI;

® - HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TTPo(eccHii, CBA3aHHBIX C (U3HKOM;

®7) 3K0JIOrHYeCKOIr0 BOCIIUTAHMSI:

e- OpHCHTalMsI HAa TpUMEHEHWE (UBUYCCKUX 3HAHUW Ui pEeHIeHUs 3amad B 00JIacTH
OKpYJKalolel cpeapl, IUTAaHUPOBAHMS TOCTYIIKOB W OIICHKA WX BO3MOXKHBIX IOCJICICTBHM IS
OKpY>Karollen Cpeibl;

® - OCO3HAHUE TJIO0ATIBHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHHS;

¢ 8) ajanTanuu K U3MEHAKIIMMCS YCJIOBUSAM COUMAJIBLHOM M MPUPOJIHOH Cpeabl:

® - MOTPEOHOCTh BO B3aWMOJICHCTBUU IIPH BBITIOJIHEHUH UCCIICIOBAHUI U MPOEKTOB (hH3UYECKON
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

® - TTOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeITeIbHOCTD;

e - TOTPeOHOCTh B POPMHUPOBAHUM HOBBIX 3HAHWUM, B TOM duciie GOPMYIUPOBATh UJCH, TTOHITHS,
THUIIOTE3bI O (PU3UIECKUX O0BEKTAX U SBJICHUSAX;

e - 0cOo3HaHUE e(HUIIUTOB COOCTBCHHBIX 3HAHHMI U KOMIIETCHTHOCTEH B 00JIaCTH (PU3UKH;

® - TUIAHWPOBAHUE CBOCTO PA3BUTHS B MPHOOPETEHUU HOBBIX (DH3MYECKHUX 3HAHUMN;

® - CTPEMJICHUE aHAJIU3UPOBATH U BBISBISTH B3aMMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIOb30BaHNEM (U3NYCCKUX 3HAHMIA,

®- OIICHKAa CBOMX JICHCTBUH C Yy4€TOM BIMSHHS Ha OKPYXKAIOIIYI0 CpPEly, BO3MOXKHBIX
rJ100aJIbHBIX OCJIEICTBUH.

MertanpeamMeTHble pe3yJibTaThI

B pesynbraTe ocBOeHHS MporpamMmbl Mo (U3HKE HA YPOBHE OCHOBHOTO 00IIEro o0Opa3oBaHUs y
oOywaromerocst  OyayT  chopMuUpOBaHBl ~ MeTampeIMeTHbIe  Pe3yJbTaThl,  BKJIIOYAIOIINE
MO03HABATENIbHBIC YHUBEpPCaIbHbIE YdeOHbIE IeHCTBHS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIE yueOHbBIE
NENCTBUS, pETyJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTeabHbIE YHHUBEpPCAJBHBIC y‘leﬁl—[ble JelcTBUA

Ba3oBble 1oruyeckue geiicTBUA:

® BBISIBJISATh M XapaKTepU30BaTh CyLIECTBEHHbIE IPU3HAKNA OOBEKTOB (SIBICHUMN);

® yCTAHABJIMBATh CYIIECTBEHHBIH MpPU3HAK KIACCU(PHUKAIMM, OCHOBaHMS JUIsI OOOOIEHHS U
CpaBHEHMS,

® BESIBJIITH  3aKOHOMEPHOCTH M TMPOTHBOPEYHMS B paccMaTpUBaeMbIX (DakTax, JaHHBIX |
HAOJIOACHUSAX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHUSM;

® BBISIBJIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3M MPU M3YYEHUHU (PU3MUYECKUX SIBIEHHUH U MPOIECCOB,
JienaTh BBIBOJBI C HCIOJb30BAHHWEM JEIyKTUBHBIX M MHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUIaTh
THITOTE3BI O B3aUMOCBS3SIX (PU3NIECKUX BEITUYNH;

® CaMOCTOSITEJIbHO BBIOMpATh CMOCO0 pelieHus ydyeOHOM (u3MuecKoi 3agauu (CpaBHEHUE
HECKOJIbKUX BapHAaHTOB peIlIeHHs, BbIOOp Hauboyiee MOAXOMAMIET0 C YYETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue A1eHCTBHA:

® ICTIOJIH30BATh BOIIPOCHI KaK UCCIIEA0BATEILCKUI HHCTPYMEHT TIO3HAHUS;

® [IPOBOJIUTH IO CaMOCTOSITEIHPHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXHBIA (QU3NIECKUi
HKCHEPUMEHT, HEOOJIbIIIOE NCCIIeI0BAaHIE (PU3UUYECKOTO SIBICHUS;

® OIICHWBAaTh Ha MPHUMEHUMOCTh H JOCTOBEPHOCTh HH(OPMAIMIO, TOJYUYEHHYI0 B XOJe
WCCIICIOBAHHSI WJIH SKCIICPUMEHTA,;



® CaMOCTOATENILHO (HOpMyTUpoBaTh O0OOLICHHS M BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOTO
HaOJI0/IeHUs, OTbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX TPOLECCOB, a TaKXKe
BBIIBUTaTh IPEINOJ0KEHUS 00 UX PaA3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ nundopmanmeii:

® IPUMEHSATH Pa3IMYHbIE METOABI, HHCTPYMEHTHI M 3aIPOCHI IPH TIOUMCKE U 0TOOpe MH(OopMaIuu
WIN JaHHBIX ¢ y4ETOM MPEATIOKEHHON yueOHOH (PU3HUecKoii 3a1auu;

® aHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BHJIOB U
¢dbopM npescTaBiIeHUS,

® CAaMOCTOSITEJIFHO ~ BBIOMpATh ONTUMANbHYIO (opMy TpeAcTaBieHUs HHPOpPMAIUK U
WUTIOCTPUPOBATh pEIIacMble 33/1a4l HECIOKHBIMH CXEMaMH, JuarpaMMaMH, MHOW rpadukoil u ux
KOMOHWHAIIUSAMU.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBUSA:

eB Xoje OOCYXXJeHHUs y4eOHOro MaTepuaja, pe3yjbTaToB JIa0OpaTOPHBIX PabOT U MPOEKTOB
3aJlaBaTh BOIIPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMbI U BbICKA3bIBaTh UCH, HAlLIEJICHHbIC HA PEIICHUE
3aJlauM U NojJepKaHue O1arokenaTeaIbHOCTH OOLICHUS;

® COTIOCTABJIATh CBOU CYKIEHUS C CYXKACHUSAMU IPYTMX YYaCTHUKOB JAMANOra, OOHApyKUBaTh
pa3IM4MUe U CXOJICTBO MO3ULIMIA;

® BEIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

¢ IyOJIMYHO MPEJCTABISTh PE3YIbTAThl BBIMOJIHEHHOTO (DU3MUECKOTO OMbITa (IKCIEPUMEHTA,
UCCJIETOBAHMSI, IPOEKTA);

®[IOHMMAaTb M HCIIOJIb30BATh IPEUMYIIECTBA KOMAHJHOM M WHIUBUAYAIbHOM pabOThHl INpU
peleHH KOHKPETHON (PU3NIECKOI MTPOOIIEeMBI;

® I[PUHUMATDH LN COBMECTHON JESITEeIbHOCTH, OPTaHU30BLIBAThH JIEUCTBUS 1O €€ JTOCTHKEHUIO:
pacnpenensatb poju, 00CYXAaTh MPOLECChl U Pe3yIbTaThl COBMECTHONH PabOThI, 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

® BLITIOJIHATH CBOIO 4acThb palbOThl, [OCTUrasi KadyeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU JIEHCTBUS C APYTMMHU YJICHAMU KOMAH/IbI;

® OIICHMBATh KaueCTBO CBOETr0 BKJaJa B OOIIMHA NPOAYKT MO KPUTEPUSAM, CAMOCTOSITEIBHO
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe AeiicTBUS

Camoopranmusanus:

® BBISIBJIATE MIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyallUsiX, TPEOYIOUIUX JUIs peIIeHUs
(bu3NYeCKUX 3HAHUI;

® OPUEHTHUPOBATHCS B PA3IMYHBIX MOJXO0JaX MPUHATHUSA pelIeHui (MHIUBUAYaJIbHOE, NPUHATHE
pEILIeHNUs B IpyMIe, IPUHATHE PEILIEHUI TPYIIIOi);

® CaMOCTOSITEJIBHO ~ COCTaBJISITh ~ QITOPUTM  pelieHus (U3WYECKOM 3ajauyud  WIM  IJ1aHa
UCCIIEIOBaHUS C YYETOM HMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpPOBATh
npeJularaeéMble BapuaHThl pellieHu;

e Jie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IUIaH €€ N3MEHEHHUS,

® O0BSICHATh TNPUYMHBI JIOCTHKEHUS (HEAOCTHXKEHMs) pe3yJabTaTOB JESTEIbHOCTH, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY;

® BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh (B TOM 4HCIE B XOJ BBIMNOJIHEHUS (U3UUECKOTO
UCCIIC/IOBAaHMsI WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB, W3MEHHUBIIHUXCS CHTYyalluH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

® OLICHMBATbh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBUAM;



® CTaBUTH ce0sl HA MECTO JPYroro 4eJoBeKa B XOJE CIOpa MM JUCKYCCHU HA HAYYHYIO TeMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

® [IPU3HABAThH CBOE MPABO Ha OMIMOKY MPHU PEHICHUH GU3NUECKUX 337124 WU B YTBEPXKICHUAX HA
Hay4HbIC TEMBI M TAKOE K€ IIPaBO JAPYyroro.

IIpeameTHbIe pe3yabTaThl

K koHI1y 00yueHus B 7 Kiacce peMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXxaThb
c(OPMHPOBAHHOCTH y OOYHAIOIIUXCS YMEHUH:

® IICTI0JIb30BaTh MOHATHS: (U3NYECKHE M XUMMUYECKHE SBJICHHUS, HAOJIIOJICHHUE, SKCIIEPUMEHT,
MOJIeJIb, THIIOTE3a, €JUHULBI (PU3MUECKUX BEIUYMH, aToM, MOJIEKYJa, arperaTHble COCTOSHMHS
BemiectBa  (TBEpAOE, IKHUAKOE, Tra3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOPHs, paBHOAEHCTByOMas cwia, aedopmanus (ynpyras,
IJIACTUYECKasi), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

epaznnyarh sBieHUs (aAud@ys3us, TENIoBOe ABM)KEHUE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBMD)KEHUE, HEPAaBHOMEPHOE JABHMKEHHE, MHEPLUs, B3aUMOJEHCTBHE Tell, pABHOBECHE TBEPABIX TEN C
3aKperIEHHON OChbIO BpallleHus, Nepegada JaBiIeHUs TBEPABIMU TEIaMH, >KUIKOCTSIMH M Ta3aMu,
aTMoc(epHOE JaBiIeHUE, IUIABaHUE TeJl, INPEBPALCHUs MEXaHHYECKOM PHEPruu) MO ONMCAHUIO UX
XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB, JIEMOHCTPHUPYIOUINX JaHHOE (PU3NIECKOE SBIICHHE;

® pacro3HaBaTh IPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUN B OKPYKAIOLIEM MHUpPE, B TOM
yucie (GU3NYEecKUe SIBICHUS B IPUPOJIE: IPUMEPBI ABMXKEHUS C pa3IMUYHBIMU CKOPOCTSIMU B JKUBOM U
HEXHUBOM MPUPOJE, NEHCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JaBIICHUS
Ha XHMBOW OpraHM3M, IJIaBaHHUE PbIO, PbIUaru B TEJIEe YEJIOBEKA, IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO
3ajady B yueOHYIO, BEIICIISITH CyIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3NICCKUX SBIICHHIA;

® OIUCBHIBATH H3YyYEHHbIC CBOMCTBA TeJl W (U3MYECKHUE SBJICHUS, MCIONB3Ys (U3HUecKue
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IYTh, CKOPOCTb, CPEIHAS CKOPOCTh, CHJIa
YIOPYIOCTH, CUJa TSDKECTH, BEC Teja, CUjla TPEHUs, AaBiieHue (TBEPIOro Teja, >KUIKOCTH, rasza),
BBITAJIKUBAOIIAs CUJIa, MEXaHUYecKask paboTa, MOLIHOCTb, IJICUO CHJIbI, MOMEHT CHJIbI, KOO (PHULUEHT
MOJIE3HOTO JCWCTBUS MEXaHW3MOB, KHHETHYECKas M TIOTCHIUAJbHAS DSHEPrHs), TNPH ONHCAHUU
MPAaBUIBHO TPAKTOBATH (PM3UUECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, UX O003HAUEHUS U €AMHUIIbI
(GU3NYEeCKUX BEJIMYMH, HAXOAUTh (POPMYIIBL, CBS3BIBAIONINE MTAaHHYIO (H3MUECKYIO BEIHYUHY C
JAPYTUMH BEIMYUHAMHU, CTPOUTH TPa(UKU N3yUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYHH;

® XapaKTepu30BaTh CBOMICTBa TeJ, (U3NYECKUE SBICHMS M MPOILECCHI, MCIOJb3ys NpaBuUia
CIIOKEeHUs cuil (BAOJb OAHOW MpsMO#), 3akoH I'yka, 3axoH Ilackans, 3akoH Apxumena, IMpaBHIIO
paBHOBecHsl pblyara (0J0Ka), «30J0TO€ MPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHWYeCKOH
SHEPruM, MPHU 3TOM JaBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEMaTHYECKOe
BBIpa)XKEHUE;

® 00BACHATh (PU3NYECKHUE SIBJICHUS, IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE
CUTyallUd TMPaKTUKOOPUEHTHPOBAHHOIO XapakKTepa: BbIIBIATh MPUYMHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHHE U3 |—2 JOrMYEeCKHX IIAaroB ¢ OMopol Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3NIECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemiaTh pacuy€THbIe 3a1aul B 1—2 NEHCTBUS, UCIONIb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLIME
¢u3nyecKkue BENUYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJjaud 3alHiChiBaTh KpPaTKOE YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BEJIWYMHBI B (POPMYJBI M TNPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBbIE Ui PELIEHUsS 33/a4, OLCHUBATh PEAIMCTUYHOCTH MOIYYEHHON (pu3ndecKon
BEJIMYMHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPEHIMTH NMPH MOMOIIM (PU3MYECKMX METOJOB, B
OMMCAaHWU MCCIE0BAaHUS BBIICIATh MPOBEPSEMOE TMPEANoioKeHne (THIMOoTe3y), pa3inyarb U
MHTEPIPETHUPOBATH MOJYYSHHBIH pe3yabTaT, HaXOIUTh OIIMOKU B XOJI€ ONbITA, JIeNIaTh BHIBOBI 110 €T0
pe3ynbTaTam;



® [IPOBOJIUTH OMBITHI MO HAOIIOACHUIO (U3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tew:
(bopMynMpoBaTh NpPOBEpPAEMBbIE MPEANOIOKEHUS, COOUpaTh YCTAaHOBKY M3 IMPEAJIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH X0/ OIBITAa U (POPMYIUPOBATH BHIBOJIBL;

® BHIMOJIHATh IPSMbIE W3MEPEHUs PACCTOSHUS, BPEMEHM, Macchl Tela, 00bEMa, CHIIbBI U
TEeMIIepaTypbl C HCHOJIb30BAHMEM AaHAJOIOBBIX M IM(POBBIX MPHOOPOB, 3alMCHIBATH IOKa3aHMs
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUIA;

® [IPOBOJIUTh MCCJIEJOBAHUE 3aBUCUMOCTH OIHOM (U3NYECKOH BEIMYMHBI OT JpPYroil c
UCIOJIb30BAHUEM IPSAMBIX H3MEPEHUH (3aBUCHUMOCTU IIyTH PABHOMEPHO JABMXKYIIEToCs Tela OT
BPEMEHHU JIBIDKEHUS Tella, CHJIBI TPEHHS CKOJBKEHUS OT Beca Tela, KadecTBa 00paboTKu
MIOBEPXHOCTEH TeI M HE3aBUCHUMOCTH CHJIbI TPEHHS OT IUIOINAAM CONPHUKOCHOBEHHUS TeJ, CHJIbI
YOPYTOCTH OT YJ/UIMHEHUS MPYKHUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOW YacTH Tena U
OT IJIOTHOCTH >MJKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH Tejla, OT IJIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TeJNo, YCIOBUM IJIaBaHMA TeJl, YCJIOBHW paBHOBECHS phluara M OJIOKOB), y4acTBOBATh B
IUIAaHUPOBAaHUM Y4E€OHOI'0 HCCIEeIOBaHMs, COOMpPATh YCTAHOBKY U BBINOJIHATH HU3MEPEHUs, CIeays
MPEUI0KEHHOMY TUTaHy, (PUKCUPOBATH PE3yJbTAaThl MOJIYyY€HHON 3aBUCUMOCTH (PU3NYECKHUX BETUYMH B
BUJIE MTPEUIOKEHHBIX TaOIUI] U TPaQUKOB, JAeTIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

® [IPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PM3MUECKUX BETUYMH (IUIOTHOCTH BEUIECTBA KUIKOCTH M
TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, JaBICHUE BO3/yXa, BHITAIKUBAIOLIAs CUJIa, IEHCTBYIOIIAs
Ha TOTPYKEHHOE B KUIKOCTh TENO, KOA(PGHUIMEHT MOJE3HOro AEUCTBHS MPOCTBIX MEXaHU3MOB),
cieysl MPeaJIoKEHHON MHCTPYKIMU: MPU BBIIOJHEHUM U3MEPEHUN cCOOMpPATh 3KCIEPUMEHTAIBHYIO
YCTQHOBKY M BBIYUCIISTH 3HAUEHNUE UCKOMOM BEJTMYUHBI;

e COOITIOIaTh MPaBHJIa TEXHUKH O€30MIaCHOCTH MPH padoTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

® yKa3bIBaTh IPHUHLMIBI JEUCTBUSA NMPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIMECs COCYAbI, OapoMeTp, pbluar, IMOABMXKHBIA W HEHOJBMXKHBIA OJIOK,
HaKJIOHHAsl IJIOCKOCTb;

® XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OIOpOM Ha MX ONHMCAaHMS (B TOM YHCIE: MOALIMIHUKU, YCTPOHCTBO BOAOIPOBOJA, T'MIPaBIMUYECKUN
IIpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOH HACOC, apeoMEeTp), MCIOJIb3Yysl 3HAHUS O CBOWCTBax
(bu3nyecKuXx sIBICHUN U HEOOX0AUMbIE (PU3NUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOANUTH MPUMEPH! (HAXOIUTh MH(POPMALUIO O MPUMEPax) MPAKTUYECKOTO HCIOIb30BaHUS
¢u3NyecKnX 3HAHWW B IMOBCEJAHEBHOM JKM3HM AJis oOecrieueHus 0€30MacHOCTH INpU OOpaIleHHH C
npubopaMM M TEXHHYECKHMH YCTPOHCTBAMH, COXpAaHEHMs 3/0pOBbsi M COOJIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPY’KaIOLLEH Cpene;

® OCYILIECTBJIATh OTOOP MCTOYHMKOB HMH(popManuu B VIHTepHETe B COOTBETCTBUH C 3aJlaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUN U ITyTEM CPAaBHEHMS Pa3JIMYHBIX UCTOYHUKOB
BBIIETISITH MHPOPMAIUIO, KOTOPas SIBJISETCS TPOTUBOPEUMBOM NI MOXKET OBITH HEJOCTOBEPHOIA;

® IICTIOJIb30BAaTh TPU BBINOJHEHWU YYEOHBIX 3aJaHUM HAy4YHO-TIOMYJSPHYIO JIUTEpaTypy
($U3NYECKOTO Co/ep)KaHus, CIPaBOYHbIE MaTepHualibl, pecypchl cetn MHTepHer, BiafeTs npuéMaMu
KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

®Co3/1aBaTh COOCTBEHHBIE KpaTKHE€ INHChMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB HMH(OpPMALUN (PU3HUECKOTO COJCpXaHUsA, B TOM 4YHUCIE MYyOJMYHO JenaTh KpaTKue
COOOIIIEHUs O pe3yJIbTaTax MPOEKTOB WM YYEOHBIX HCCIIeI0BaHUM, PHU ATOM I'PaMOTHO UCIOIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAIUEH;

® [IpH BBINOJIHEHUN YY€OHBIX TPOEKTOB U UCCIIEIOBAHUM pacipeneisTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUH C IOCTABJIICHHBIMH 3aJa4aMH, CJIEAUTH 32 BBIIIOJHEHUEM IJIaHa JAEWCTBUMN, aleKBATHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TPYMIbI, BBICTPaUBaTh KOMMYHHMKATHBHOE
B3alMO/ICIICTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koH1y o0y4yenus B 8 kiacce npeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:



® 1ICTIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB M MOJIEKY,
arperatHble COCTOSIHMS BEUIECTBa, KPUCTAIMYECKHME U aMop(dHble Teja, HACBHIEHHBIH U
HEHACBILICHHBIN Map, BIAXXHOCTb BO3yXa, TEMIEPATypa, BHYTPEHHSISI SHEPrus, TEIJIOBON JBUTaTElNb,
AJIIEMEHTApHBINA DJEKTPUUECKUN 3apsif, OJJIEKTpUYECKOe II0Jie, MPOBOJHUKUA M JIUAJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

e pa3nyaTh ABJICHUS (TEIUIOBOE PAaCUIMpPEHUE U CKaTHe, TeIionepeaaya, TeIIoBOe PaBHOBECHE,
CMauMBaHUE, KaNWUISPHbIC SBJICHUS, WCIApPEHHe, KOHJEHCAIMs, IUIaBIICHUE, KPUCTAILUIM3AIMS
(oTBepaeBaHMEe), KHUIEHUE, Teruionepeaadya  (TEIVIONPOBOAHOCTb, KOHBEKLHUS, H3JIYyYCHHUE),
ANEKTpU3aLUs Tell, B3aUMOJICHCTBUE 3apsAA0B, NEUCTBUS IEKTPUUECKOr0 TOKa, KOPOTKOE 3aMbIKaHUE,
B3alMO/ICIICTBME MAarHUTOB, ACMCTBME MAarHUTHOI'O MOJS HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
MHYKIIMS) 110 ONKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
¢busnveckoe SIBICHHE;

® pacro3HaBaTh MPOSBICHUE HU3YYCHHBIX (U3MUYECKUX SIBJICHHM B OKPYXKAIOIIEM MHUPE, B TOM
yucie (U3NUecKue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHWE U KalWJUIAPHBIC SBIICHUS B
IpUpoJe, KPUCTALIBI B mpuponae, uzinydeHue CosHIa, 3aMep3aHHe BOJOEMOB, MOPCKUE OpH3HI,
oOpa3oBaHHe pOCHI, TyMaHa, WHES, CHEra, JJIEKTPUYECKUE SIBJICHHUS B arMmocdepe, AIEKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE T10JI€ 3eMJIH, Ipeid MOIIOCOB, POJIb MATHUTHOTO IOJISI ISl AKU3HU Ha
3emiie, MONAPHOE CHUSIHHE, MPU STOM MEPEBOJUTH MPAKTHUYECKYIO 33Jady B Y4eOHYIO, BBLICIATH
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKN) PU3NICCKUX SBJIICHUI;

® ONHMCHIBATh H3YYCHHBIC CBOWMCTBA Tel M (PU3WYECKUE SBJICHHS, HCIONB3Yys (DU3HNUECKHe
BEJIMYMHBI (TemIepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJENIbHas TEMI0EMKOCTh
BELIECTBA, y/AEJbHAs TEIUIOTa IUIABJICHMS, y/AeJIbHas TEIUIOTa 1apooOpa3oBaHus, yJelbHAasl TEIJIOTa
CrOpaHus TOIUIMBA, KOX(P(GUIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOW MAIMHBI, OTHOCHTEIbHAs
BJIQXKHOCTb BO3]1yXa, 3JEKTPUUECKUN 3apsill, CUJIa TOKA, FIEKTPUUYECKOE HANPSHKEHUE, COMPOTUBIICHNE
MIPOBOJHHKA, YJEIBbHOE COMPOTHUBIIEHUE BEUIECTBA, pabOTa U MOIIHOCTh JIEKTPUYECKOrO TOKA), MPH
ONMCAaHWM TIPABHJIBHO TPAKTOBATh (DU3MUYECKUI CMBICI HCHOJIB3YEMBIX BEJIHYWH, O0O3HAYCHHS H
eIUHULIBI (PU3UYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BETHUUHY
C IPYTUMH BEIMYMHAMH, CTPOUTH TPAPUKHA U3YICHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIHYNH;

® XapaKTepU30BaTh CBOMCTBa TeM, (U3WYECKUE SBICHHUS M TPOIECCHI, MCIOIb3Yysl OCHOBHBIC
IIOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOEHHUS BEIIECTBA, NPUHLUI CYNEPIIO3ULINAN
moJiei (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa I ydacTKa IeMu, 3aK0H
Jlxxoyns—JIeHna, 3aKk0H COXpaHEHUs YHEPTUH, TIPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMuChIBaTh €T0 MATEMaTUUYECKOE BhIPAKEHHUE;

® 00BACHATH (PU3UYECKHE MPOIECCHl U CBOWCTBA Tel, B TOM YWCIE€ M B KOHTEKCTE CHUTYyallHid
MPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH MPUUYMHHOCIEJICTBEHHBIE CBSI3H, CTPOMUTHh
o0BsicHEHHE U3 1—2 JOrMuecKux 1IaroB ¢ OMOpoi Ha 1—2 U3y4eHHBIX CBOMCTBA PU3NYECKUX SIBICHUH,
(bU3NYECKHX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemiaTh pacy€THbIC 3a/aul B 2—3 JIEHCTBUS, UCIIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLINE
¢u3nyecKre BEITUYMHbBI: HA OCHOBE aHaAJIM3a yCJIOBHS 3aJjaul 3aliChIBaTh KPATKOE YCIOBUE, BBISBIAThH
HEJOCTAaTOK JAaHHBIX JJIsi pelIeHUs 3a7aud, BHIOMpaTh 3aKOHBI U (POpMyIbl, HEOOXOIUMBIE AMs €&
pelieHns, MPOBOAUTh Pacdy€Thl M CpPaBHUBATh IOJIYYEHHOE 3HAaYeHHE (U3NYECKON BEJIUYUHBI C
W3BECTHBIMU JTAHHBIMU;

® pacrio3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HPHU MOMOLIM (PUINYECKHUX METOJIOB,
UCIOJIb3YSl ONHCAHUE MHCCIENOBAaHUS, BBIACIATH IPOBEPAEMOE  IPEAINOJIOKEHUE, OLIEHUBATH
MPaBUIILHOCTh NOPSAJIKA MPOBEEHUS UCCIEA0OBAaHUS, 1€71aTh BHIBOBL;

® [I[POBOJIUTH OMNBITHI MO HAONIONEHUI0 (PU3NYECKUX SBIECHUN WM (U3MYECKUX CBOWCTB Tel
(KanwIsSpHBIE SBJICHHS, 3aBUCHMOCTh JABJICHUS BO3[yXa OT €ro o0béMa, TemrepaTypbl, CKOPOCTH
mpolecca OCThIBAHHWS W HarpeBaHHWsl MPU M3JIYyYEHHH OT IIBeTa H3Jydaroleil (Iorjomaronieil)
MIOBEPXHOCTU, CKOPOCTh UCIAPEHMS BOJBI OT TEMIIEPATYpPhl KUIAKOCTH UM IUIOMIAIN €€ MOBEPXHOCTH,
ANEKTpU3alUs Tel U B3aUMOJEUCTBUE DJIEKTPUYECKUX 3apsoB, B3aUMOJIEHCTBUE MMOCTOSHHBIX



MarHuTOB, BU3yaJIH3allls MarHUTHBIX MOJICH MOCTOSIHHBIX MarHUTOB, IEHCTBUS MarHUTHOTO TOJIS Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATEls MOCTOSIHHOTO TOKA):
dbopMynHpoOBaTE TpPOBEpsSEMBbIC TMPEANOJIONKEHUS, COOMpaTh YCTAHOBKY W3 IPEAJIOKEHHOTO
000pyI0BaHUs, OIMCHIBATh X0 ONbITa U (POPMYIMPOBATH BBIBOBI;

® BHITIOJIHATH TIPSMBIE M3MEPEHHsI TEMIIepaTypbl, OTHOCHTEIHHON BIQXKHOCTH BO3/yXa, CHIIBI
TOKa, HaNpsDKEHUS € MCIOJb30BAaHMEM AHAIOIOBBIX NMPUOOPOB M JATYMKOB (DU3NYECKUX BEIMYMH,
CpaBHHBATh PE3YJIbTAThI U3MEPEHUH C YUETOM 3a/IaHHOMN a0COIFOTHOM MOTPEITHOCTH;

® [IPOBOJIUTh MCCJIEOBAHNUE 3aBUCUMOCTH OIHOM (U3UYECKOM BEIUYMHBI OT JApPYrod ¢
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHHUS NPOBOJHHUKA OT €ro JJIUHBI,
IUTOIIAM TOTIEPEYHOr0 CEUEHHS] M YIEIbHOTO CONPOTHBICHHS BEUIECTBA MPOBOJHHKA, CHIIBI TOKA,
UAYILEro yepe3 MPOBOJHUK, OT HANPsIKEHUs Ha NPOBOJHMKE, HCCIEIOBaHHUE MOCIENOBATEIbHOIO U
MapajyieIbHOTO COCTUHEHUN MPOBOJHHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBINOJIHATE WU3MEPEHMsI, CleAys MNPEeNOKEHHOMY IUIaHy, (PUKCHpPOBATh pe3yJbTaThl I10Jy4YE€HHOH
3aBHCUMOCTH B BHUJIE TaOIUI] U TpauKOB, JeNaTh BEIBOJIBI IO PE3yJIbTaTaM MUCCIICAOBAHUS;

® [IPOBOJIUTh KOCBEHHbIE U3MEpeHHs (PU3NUECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE ITPOBOJIHUKA, pabOTa U MOIIHOCTh 3JIEKTPUUYECKOI0 TOKA): IJIAHUPOBATH U3MEPEHUS,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIysd NpPEUIOKEHHOW HWHCTPYKIUH, W BBIYHCIATH
3HAa4YEeHUE BEJIMUYHHBI;

e COOJTIOIaTh MPaBHJIa TEXHUKH O€30MaCHOCTH MPH padoTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

® XapaKTepU30BaTh MPUHIUIIEI JCHCTBHUS M3YyYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOpOH Ha MX ONHMCaHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHs JAOMOB, TUTPOMETp, MapoBas TypOUHA,
aMIepMeTp, BOJBTMETP, CYETUMK OSJICKTPUYECKOM HHEPIUH, HIIEKTPOOCBETUTEIbHBIE MPUOOPSI,
HarpeBaTelbHbIC AIIEKTPONPUOOPH! (IPUMEPHI), INEKTPUUECKUE MPEIOXPAHUTEIH, SJIEKTPOMArHHT,
3JIEKTPOJBUraTeNlb MOCTOSHHOTO TOKAa), UCIHOJb3ys 3HAHUSA O CBOMCTBAX (PM3NYECKUX SBICHUHA WU
HE00X0auMBbIe PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOMCTBA U U3MEPHUTEIbHBIE MPUOOPHI 1O CXeMaM U
CXEMaTUYHBIM PUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, NCHUXPOMETP, TUIPOMETP, JBUTATENb
BHYTPEHHETO CrOpaHUs, JJIEKTPOCKOIN, PEOCTaT), COCTABISATh CXEMBbI JJIEKTPUYECKHX Meneil ¢
MOCJIe/IOBATENbHBIM U MApaJUICIbHBIM COEIMHEHUEM JJIEMEHTOB, pa3jnyasi yCJIOBHblE 0003HaueHUs
2JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® [IPUBOANUTH MPHUMEPH! (HAXOIUTh MH(POPMALMIO O MPUMEPax) MPAKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKux 3HAHUI B MOBCEIHEBHOM >KU3HU Ui oOecrieueHus: Oe30MacHOCTH NpU OOpallleHHH C
npubopaMH W TEXHHYECKUMH YCTPOHCTBAMH, COXpAaHEHHS 3/I0pOBbsi M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/IEHUS B OKPYKaIOLIEeH cpele;

® OCYILECTBIIATh TIOMCK HWHGpOpManuu (U3NIECKOTO cojaepkaHuss B VIHTEepHETe, Ha OCHOBE
UMEIOIINXCS 3HAHUA M MyTEM CpPaBHEHMS JOMOJHUTENIBHBIX MCTOYHHUKOB BBIIEIATH MH(OPMAIUIO,
KOTOpas SBISETCS MPOTHUBOPEYMBOM HIT MOXKET OBITH HEIOCTOBEPHOM;

® IICTIOJIb30BAaTh TPU BBINOJHEHWU YYEOHBIX 3aJaHUM HAy4YHO-TIOMYJSPHYIO JIUTEpaTypy
($U3NYECKOTO CO/AEpKaHUs, CIIPaBOYHbIE MaTepuallbl, pecypchl ceTu VIHTepHeT, BiaaeTh NMpHEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeH s, 000011as HH(OpMAIIHIO
U3 HECKOJBKUX HCTOYHHUKOB (U3UUYECKOrO COAEp)KaHUS, B TOM 4YHUCIE MYOJUYHO MPEJICTaBIATh
pe3yabTaThl MPOSKTHON WIIM MCCIIEOBATENBCKON NESTETLHOCTH, TIPH STOM TPaMOTHO HCIOJIh30BATh
M3yYEHHBIN MOHATUHHBIN annapar Kypca (pU3HKH, COPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

® [IpH BBITTOJTHEHUN YYE€OHBIX TPOCKTOB M UCCIEIOBAHUN (PH3MUECKUX TPOIECCOB PACTIPEACIAThH
0053aHHOCTH B TPYIINE B COOTBETCTBUH C TTOCTABICHHBIMH 33/1a9aMH, CJICUTH 32 BHIITOJHEHUEM TIIaHA
JEeWCTBUI U KOPPEKTHPOBATH €T0, 3IeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA] B I€ATEIbHOCTh TPYIIIIHI,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aHMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD pa3pemmaTh KOH(IHKTHI.

K koHI1y 00y4yeHus B 9 kiacce npeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaThb
C(OPMHPOBAHHOCTH y O0YJAFOIINXCS YMEHUH:



® ICIIOJIB30BATh  IIOHATHUA:  CHUCTEMA  OTCY4€Ta, MaTepUalbHAas  TOYKa, TPAcKTOpPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JBMKEHMs, Aedopmanus (ymnpyras, IUIacCTHYECKas), TpPEHUE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M NEPETPY3KH, LIEHTP TKECTH, aOCOIIOTHO TBEPAOE
TEJO, LEHTP TXKECTH TBEPJAOrO Tela, PAaBHOBECHE, MEXaHUYECKHEe KOJIeOaHHsS U BOJIHBI, 3BYK,
MHOPa3BYK M YIABTPA3BYK, O3JCKTPOMArHUTHBIC BOJHBI, MIKaJa 3JCKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPbl MCIYCKaHMsS W IOMIOIIEHMs, anb(da, Oera- M ramma-
U3JIy4E€HUS, U30TOIIBI, SCPHAst DQHEPreTUKA;

epa3nyaTh sIBIEHUS (PaBHOMEPHOE U HEPABHOMEpPHOE MPSAMOJIMHEHHOE JBHXKEHHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE NBUKEHUE, CBOOOIHOE Na/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE I10
OKPY>KHOCTH, B3aMMOJICHCTBHE TeJl, pEaKTUBHOE JIBWKEHHE, KOJieOaTeIbHOE IBIKEHHE (3aTyXarolue
U BBIHY)KJEHHbIE KojeOaHMs), Pe30HAHC, BOJHOBOE JIBUKEHME, OTPaKEHUE 3BYyKa, NMPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE M IPEIOMIICHUE CBETa, II0JHOE€ BHYTPEHHEE OTPaKCHHME CBETa,
pasnoxxeHue Oenoro cBera B CHEKTP M CIO0XKEHHE CIEKTPAJIbHBIX IBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAs paJ0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOIO CIEKTPA U3IYyUYEHHs ) 10 OMMCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (U3NYECKOE SBJICHUE;

® pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (DM3NYECKUX SIBICHUH B OKPYXKArOIEeM MHpE (B TOM
yrcie pU3nuecKue sIBICHUS B IPUPOJIE: MIPUINBBI U OTJIMBEI, [BHKEHUE TUIaHeT COTHEUHOW CUCTEMBI,
PEaKTUBHOE [IBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHATHE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSCEHHE,
ceficMMuecKue BOJHBI, I[yHaMH, 9XO, L[BETA TeJI, ONTHUYECKUE SBJICHUS B MPUPOJE, OMOIOrMYecKoe
JeWCcTBUE  BHUAMMOIO, yIbTPa(UOJIETOBOTO U  PEHTIEHOBCKOTO  M3JIyYeHHMH, €CTECTBEHHBIN
paIMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaJMOAKTHBHOE H3ITy4Y€HHE MPUPOJHBIX MHHEPAJIOB,
NeWCcTBUE PAJMOAKTUBHBIX U3JTYYE€HUI Ha OpraHu3M 4eJoBeKa), IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO
3ajaqy B yueOHYIO, BEICIISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBIICHUI,

® ONUCBHIBATH H3YyUCHHbIC CBOMCTBA TeJl W (U3MYECKUE SBJICHUSA, MCIONB3Ys (U3HUecKue
BEIMYMHBI (CpelHAs U MIHOBEHHAs CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBMXKEHHMH, YCKOPEHHE,
IEPEMEIIEHHE, IyTh, YIJI0Bas CKOPOCTb, CHJIA TPEHUs, CHJIA YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOIO IaJIeHUs], BEC Tejla, UMIYJIbC Tela, UMITYJIbC CHJIbl, MEXaHHUYeCKasi paboTa U MOLIHOCTb,
IIOTEHUMAIbHAs JHEPrUs Tea, IMOAHATOrO HAaJ IIOBEPXHOCTBIO 3€MIIM, ITOTCHIUMAIbHAs DJHEPIUs
CXKATOW MPYKWHBI, KUHETUYECKas DHEPIWs, IOJHAs MEXaHW4YeCKas JHEpPrus, IMEepUoJ M YacToTa
KojeOaHui, JAJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA, CKOpPOCTb CBETa, IOKa3aTellb
NPEJIOMIIEHUSI Cpelibl), MPHU ONUCAHUM NPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICH HCIOJIb3yeMBbIX
BEJIMYMH, OOO3HAYeHMs] M €AMHULBI (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE
JaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTHb TpapUKd M3YYEHHBIX
3aBUCHUMOCTEHN PU3NUECKUX BEITUYNH;

® XapaKTepu30BaTh CBOMCTBa TeJ, (U3NYECKHUE SBICHHS M NPOIECCHl, HCHOIb3ys 3aKOH
COXpaHEHUs DHEPrUU, 3aKOH BCEMHUPHOIO TATOTEHUs, INPUHLHUII CYNEPHO3ULHUHU CHI, NPUHIUI
OTHOCHUTENBHOCTH [amwites, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUsS MMIIYJIbCA, 3aKOHBI OTPaKCHUS U
IIPEJIOMIIEHUsS] CBETA, 3aKOHBI COXPAHEHMS 3apsJ0BOrO0 U MACCOBOIO YHUCEN IPHU SACPHBIX PEaKLUAX,
IIPU 3TOM JIaBaTh CJIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMHMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

® O0BACHATH (PU3MYECKHE MPOLECCHl M CBOMCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CUTYaIUi
[IPAaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh IPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
00BsICHEHHE U3 2—3 JOTMYECKHUX LIaroB ¢ OMOPON Ha 2—3 U3yYEHHBIX CBOICTBA (PU3NYECKUX SBICHHM,
($U3NYEeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIE 3a7jaui (OMUPAIOLIUECsS Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIb3YS 3aKOHBI
1 QopMyJbl, CBsI3bIBatONINe (GU3MUECKHUE BEIUNYUHBI: HA OCHOBE aHAJIN3a YCIOBHUS 3aJaud 3alHChIBATh
KpaTKoe yCJIOBHUE, BBISBIATH HEJJOCTAIOIINE WM N30BITOYHBIE TaHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMBIE ISl pELIeHUs, MPOBOAUTH PAacyEThl U OIEHUBATh PEATUCTHUYHOCTH IOJIYYEHHOIO
3Ha4YeHUs1 PU3NUYECKOIl BETMUNHBL;

® pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HPHU MOMOLIM (PU3NYECKHUX METOJIOB,
WCIIONB3Ysl ONMCAaHUE MCCIEIOBAaHUS, BBIACHATh IIPOBEPSIEMOE IPEANOJIOKEHUE, OLICHUBATh



MPaBUIHLHOCTH MOPSAKA MPOBEIECHUS UCCIICIOBAHUS, AETaTh BBIBOABI, HHTEPIPETHPOBATH PE3yIbTaThl
HaOJIIOIEHUI U ONBITOB;

® [IPOBOJIUTH ONBITHl MO HAOIIOACHUIO (U3NYECKUX SIBICHUH WM (DU3UYECKHX CBOWCTB TeN
(u3y4eHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHUSI SHEPTUH, 3aBUCUMOCTD MIEpro/Ia KoJeOaHuit
NPY>KHHHOTO MAasiTHUKA OT MAacChl Tpy3a U JKECTKOCTU MPYXUHBI M HE3aBUCUMOCTh OT aMILIHTYIbI
MaJIbIX KOJIeOaHWH, PSIMOJIMHEHHOE PacIpOCTPAaHCHHWE CBETa, pa3jioKeHHE OeJoro CBeTa B CIEKT,
M3yuyeHHE CBOMCTB HM300paXEHHS B IUIOCKOM 3€pKaje M CBONCTB H300paKeHHs IpeaMeTa B
coOuparormiel JTMH3e, HaOIOICHHE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYYCHHUS): CAMOCTOSTEIILHO
coOMpaTh YCTaHOBKY W3 H30BITOYHOrOo Habopa 0OOpYHOBaHHS, OMMUCHIBATH XOJA ONbBITA U €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOIBI;

® [IPOBOJIUTH NMPH HEOOXOAWMOCTH CEpPHIO MPSAMBIX M3MEPEHUH, ONpEeNsis CpeaHee 3HaueHUe
M3MepsieMoi Bemn4nHbI ((POKYyCHOE paccTOsIHHE coOMparomeii JIMH3bI), 000CHOBBIBATH BBIOOP criocoba
U3MEPEHHS (M3MEPUTEIBHOTO MPUOOopa);

® [IPOBOJIUTH MCCIIECJIOBAHUE 3aBHCUMOCTEH (PM3NYECKUX BEIUYMH C HCHOJIH30BAHUEM IPSMBIX
U3MEpEeHU# (3aBUCUMOCTh IIYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBIDKCHHM O€3 HadaabHON
CKOpPOCTH, TEpHo/a KOJICOAHWH MaTeMaTHYeCKOTrO0 MasTHHKA OT JUIMHBI HUTH, 3aBHCUMOCTH YTIja
OTPaXEHHSI CBETAa OT yIJa MAaJCHUS W yIJIa MPEJIOMJICHHS OT Yyrjia TaJAeHHs): IUIaHUPOBATh
UCCIIC/IOBAHKUE, CAMOCTOSITEIbHO COOUpaTh YCTAaHOBKY, (UKCHPOBATh pE3yJabTaThl IOJy4YCHHON
3aBUCUMOCTH (PM3MYECKUX BEIMYUH B BHJE TaOIHIl W TpauKOB, AENaTh BBIBOJBI MO pE3ybTaTaM
UCCIICIOBAHHS,

® [IPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3MUYECKMX BEIHYUH (CPEHHSSI CKOPOCTh M YCKOpEHHE
TeNa MpHU PaBHOYCKOPEHHOM IBM)KCHUH, YCKOpPEHHE CBOOOIHOTO MAaACHUs, >KECTKOCTh NPYKUHBI,
KOO QUIIMEHT TPEHHUS CKOJBXKCHHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KOJICOAaHWH MaTEeMaTHYeCKOrO W TPYKHHHOTO MasTHHUKOB, ONTHYECKAas CHJIa COOMpArOIIeH JHMH3HI,
pallMOaKTUBHBIA (DOH): TUIAHUPOBATh M3MEPEHHS, COOMPATh OSKCICPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIEAys MPEUIOKEHHOW HHCTPYKLMH, BBIYUCIATH 3HAYCHUE BEIMYMHBI U
AHAJTM3UPOBATh MOJYYCHHBIC PE3YJIbTATHI C YYETOM 3aJaHHOH MOTPEITHOCTH U3MEPCHHI;

e COOITIOIaTh MPaBHJIa TEXHUKH O€30MaCHOCTH IPH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHEM;

® pa3IM4yaTh OCHOBHBIC TPU3HAKW HM3YYCHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas TOYKa,
a0COIOTHO TBEPAOE TENO, TOYCUHBIH HCTOUYHUK CBETA, Jy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO $5/1pa;

® XapaKTepU30BaTh TMPUHIUIBI JCHCTBHUS M3YyYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOWCTB C
OTIOpPOH Ha WX OMHCaHUS (B TOM YHCIE: CIUIOMETD, JATYHKH IOJIOKEHHS, PACCTOSHUS U YCKOPEHUS,
pakeTa, 3XO0JIOT, OYKM, MEPUCKOI, (hoToammapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3MMETP,
kamepa BuibcoHa), HWCHoONb3ys 3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHUH U HEOOXOIUMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

® ICTIOJIF30BAaTh CXEMBI M CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
M3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOIMYECKHX IPOLECCOB MPU PEIIeHUH Y4eOHO-TIPaKTHUECKUX
3a]a4, ONTHYECKUE CXEMBI JUISI TOCTPOSHHSI N300paKEHHH B TUIOCKOM 3€pKalie M COOMPAIOIIEH JTHH3E;

® [IPUBOANUTH MPUMEPH! (HAXOIUTh MH(POPMALIMIO O MPUMEpax) MPaKTUYECKOTO MCIOIb30BaHUS
¢u3nUecKux 3HAHUM B MOBCETHEBHOM XHU3HHM s obOecrieueHHst 0€30MacHOCTH MpHU OOpaleHuu ¢
npudopaMH W TEXHHYECKUMH YCTPOMCTBAMH, COXpAHEHHS 3/I0pOBbsi W COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEIEHUS B OKPYXKAIOLIEH cpelie;

® OCYIIIECTBIIATH MOMCK WHpOpMaUU (U3MUECKOTO cojiepkaHus B VIHTepHETe, CaMOCTOSATENBHO
dbopMynHpys TOWCKOBBIA 3allpoC, HAXOAWTh IYTH ONPEACTCHHUS JIOCTOBEPHOCTH MOIYICHHOM
uH(pOpMalUK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTIOJTHUTEIbHBIX HICTOUHUKOB,;

® IICTIOJIF30BATh TIPH BBINOJHEHWH YYEOHBIX 3aJlaHUil HAayYHO-TIONMYJSIPHYIO JIUTEPaTypy
(U3NIECKOTO CO/IepPIKaHUs, CIIPABOYHBIE MaTepHAIbl, pecypchl cetn VHTepHeT, BiajgeTb mpuéMamu
KOHCIIEKTHPOBAHU TEKCTa, peoOpa3oBaHust HH(POPMAIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



®Co3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOILICHHMS HAa OCHOBE HMH(MOpMAIMH M3
HECKOJIbKUX UCTOYHHUKOB (PU3NYECKOTO COAEPIKAHUS, MyOIMYHO MPECTABIATh PE3yabTaThl IPOSKTHON
WJIM UCCIIEIOBATEIbCKON AESITEIBHOCTH, IIPY 3TOM I'PaMOTHO MCIIOJIB30BaTh U3YYCHHBIA ITOHATUNHBIN
amnmapar M3y4yaeMmoro pasjena (U3MKM M COIpPOBOXKAATH BBICTYIUIGHHWE INpe3eHTauuedl ¢ yd4érom
0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJunyecTBo 4yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ieiioB U K i (uudpossbie)
n/n TeM NPOrpaMMbl Bcero OHTP. PaKT. oOpa3oBaTejibHbIE
padorbl | padoThI pecype
Pazjen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAIOIIEr0 MUpa
1.1 | ®usuka - HayKa O IPUPOAC 2 bubmorexa LIOK
' YK PHPOA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 | usuacciue BexHHb! 2 ! https://m.edso0.ru/7f416194
13 EcTecTBEeHHOHAy4YHBIN METO/ 2 1 bubnuorexa [JOK
" | no3HaHus https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeIeHHS O CTPOEHHMH BellecTBA
2.1 | CtpoeHue BemecTBa 1 bubmorexa HOK
' https://m.edsoo.ru/7f416194
29 JIBH>KEHHE M B3aMMOICHCTBUE 2 1 bubmuoreka [JOK
"~ | yacTHII BEIIECTBA https://m.edso00.ru/7f416194
23 ArperaTHble COCTOSIHUS 2 bubnuorexa [JOK
" | BemiecTBa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue e
bu6mmoreka [JOK
3.1 | Mexammieckoe IBHKCHHC 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.2 | Muepuus, macca, IIOTHOCTE, 4 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 | Cuna. Bupst o 14 . 2 https://m.edso0.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBjienue TBEPABIX TeJl, dKUAKOCTEH M Ta30B
y | e Neperws s | B 0K
' P » KA https://m.edsoo.ru/7f416194
1 Ta3amMu
bu6mmorexa [IOK
4.2 | Nasnewne xaurocTn > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 | AtvocdepHoe rasrenue 6 https://m.edsoo.ru/7f416194
4.4 | JleficTBH€ KUJIKOCTH U Ta3a Ha 7 1 3 bubnuorexa [JOK
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MOTPYKEHHOE B HUX TEJIO

https://m.edso0.ru/7f416194

Uroro no pazneny

21

Paznen S. Pabora u MOHOCTL. JHEprus

bu6mmoreka [JOK
5.1 | Pabora n momocTs 3 . https://m.edso0.ru/7f416194
bubmuoreka [JOK
5.2 | Ipoctpie mexanmu3me! ° . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.3 | Mexammeckas sueprus 4 . . https://m.edso0.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpemst 3
O01ee KOJIMYECTBO YaCOB 110 68 3 12
nporpamme
8 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB u K n (uudpossbie)
n/n TeM MPOrpamMMbl Bceero OﬁﬂTp' %aKT' oOpa3oBaTesibHbIE
padoTsl | padoThI pecypebi
Pasnen 1. TenioBble siB1eHusl
11 Crtpoenue u cBOMCTBa 7 bubnuorexa [JOK
' BEILIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 | Tennossie nponeccr! 21 ! > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nes 2. DjekTpuyeckne M MATHUTHBIE SIBJIEHHSA
21 | Sapmenmine ena k. 7 ] | Bubmiorera IOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
29 IToCTOSHHBIN DIIEKTPUYECKUN 20 1 v bubnuoreka [JOK
| Tok https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.3 | Marnutubie aBncums 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.4 | OMEKTPOMArHUTHAS HAAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpemst 3
O01ee KOJIMYECTBO YACOB 110 68 3 145
nporpamMmme
9 KJIACC
KoJunuyecTBo yacos JJIeKTPOHHBIE
Ne | HaumeHoBaHue pa3esioB (uu¢posbie)
n/n U TeM NMPOrpaMMbl Bcero K%HTP' H%aKT' o0pa3oBaTe/ibHbIEC
padoThI padoThI pecypeb

Pa3gen 1. Mexannyeckue siBJICHUSA
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MexaHudecKkoe IBUKEHUE

but6mmoreka [IOK

11 M CIIOCOOBI €T0 OIMUCAHUS 10 1 https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 | Bsamvoneticrene Ter 20 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
1.3 | Saxomst coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 40
Pa3znea 2. MexaHn4yecKHe K0JIe0AHUSA H BOJTHEI
bu6nuoreka [JOK
2.1 | Mexannyeckue KoinebaHus 7 3 https://m.edsoo.ru/7f41a4a6
29 MexaHn4ecKue BOJIHBI. 8 3 bu6nmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoE 1oJie U 3JIeKTPOMATHUTHBIE BOJIHbI

31 DJIEKTPOMAarHuTHOE MOJIE U 6 5 bubnmnoreka HOK

' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
41 3aKOHBI pacpOCTPaHEHUs 6 5 bubnmnoreka [HOK

' cBera https://m.edsoo.ru/7f41a4a6
42 JIMH3BI U ONITHYECKHUE 6 3 bu6mmoreka [IOK

' npubOphI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro ceera 3 5 bubmuorexa [JOK

' B CIICKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pazgen S. KBaHToBbI€ sIBJICHUS
51 Hcnyckanue u 4 1 bubnmnorexka HOK

' TIOTJIOIIIEHHE CBETA AaTOMOM https://m.edsoo.ru/7f41a4a6

bu6mmoteka [IOK
5.2 | CrpocHue aTOMHOTO A11pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK

53 | slnepurie peaxiun ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe1bHO-00001IaI0IM I MOAYJIb
61 | conpamine 022654?1{;?4 9 o | bubmiorexa IIOK

' 1ep yp https://m.edsoo.ru/7f41a4a6

3a 7-9 xiacc
Hroro mo pazneny 9
O01mee KOJIMYECTBO YaCOB 10 102 27

nporpamMmme
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