PabGouasi nporpamMmMma no yueoHomy npeamery «®@u3uka» Ha YpOBHe OCHOBHOI'0 00111ero
o0pa3oBanus B coorBercTBUM ¢ PI'OC 2010 1 ®OII
COILEPKAHUE OBYYEHUSA

Paznen 1. ®usuka u eé poJib B NO3HAHNUM OKPYKAIOIIEr0 MUPA.

®usuka — Hayka O npupone. SIBnenus npuponbl. PU3NUECKUE SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢Qusmueckux BenuuyuH. Dusnueckue MpUOOPHI
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €AVMHULL.

Kak ¢usuka u apyrue ectecTBeHHbIC HAYKH M3y4alOT MPHUPOY. EcTeCTBeHHO-HAYyYHBIH METON
MO3HAHUS: HAOMIOICHHEe, MTOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE TUIOTE3, IKCHEPUMEHT I10
MIPOBEpPKE TUIOTE3, OObsICHEHHE HalnogaeMoro spieHus. Omnucanue (U3NYECKUX SBICHUH C
IIOMOILIBIO MOJIEIIEH.

Jemoncmpayuu.

1.MexaHu4eckue, TEIUIOBbIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2.Duznyeckue NpudopsI U Mpoleypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

Jlabopamopuvie pabomsl u onvimol.

1.Onpenenenure 1EHbI A€EHUS KAl H3MEPUTEIHLHOTO MpUOopa.

2.VI3MepeHne pacCTosTHUH.

3."3mepenne 00bEMa JKUIKOCTH U TBEPOTO TeEa.

4.0npeneneHyue pa3MepoB MajbIX TEJ.

5.M3mepenune Temrepatypsbl IPU MOMOIIH KUJAKOCTHOTO TEPMOMETPA U JATYMKA TEMIIEPATypHI.

6.1lpoBenenre wuccaeoBaHUS IO MPOBEPKE THUMOTE3bl: MAIBHOCTh MONETA IApHKa, MYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKA.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBAa.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mepbl. ONBITHI, J0Ka3bIBAIONINE JUCKPETHOE
CTPOECHHE BEILECTBA.

JIBrxkeHne dactuil BeuiecTBa. CBA3b CKOPOCTHM JIBIDKEHHMS 4YacTHI[ C TeMIEpaTypou.
bpoynoBckoe nBwkenue, auddysus. BzauMopeiicTBHe dYacTUIl BEIIECTBA: MPUTSKEHUE W
OTTaJKUBaHUE.

ArperatHble COCTOSTHUS BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATINYECKUX )
Teld. B3auMoCBsA3p MeEXJy CBOWCTBAMHM BEIIECTB B PAa3HbIX arperaTHbIX COCTOSHUAX U MX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpavyuu.

1.HaGnronenre O6pOyHOBCKOTO ABUKECHHUS.

2.Habmonenue nuddysun.

3.HaOmoieHue siBIIeHNH, OOBSICHSIIONINX CST TPATSDKEHUEM FITH OTTATKUBAHUEM YaCTHI] BEIISCTBA.
Jlabopamopuvie pabomsl u onvimol.

1.0Omuenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2.01bITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIITUPEHUS T'a30B.

3.O1BITHI 110 OOHAPYKEHUIO JICHCTBUS CHIT MOJICKYJISIPHOTO IPUTSKCHHSI.

Pasznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexannueckoe ABuxkeHHE. PaBHOMepHOe M HepaBHOMepHoOe ABMkeHHE. CkopocTb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHHUH. Pacuér myTn u BpeMEeHH JIBH>KEHHUSI.



SIBnenune mHepuuru. 3aKOH UHEPIUMU. B3anmopaeiicTBre Ten Kak MpUYMHA U3MEHEHUS CKOPOCTH
IOBUOKEHMsI Tesl. Macca kak Mepa HMHEpTHOCTH Tena. [ImotHocTh BemiectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B elMHUIIE 00BbEMA BEIIeCTBA.

Cuna Kak XapakTepucThka B3auMmozencTBus Ten. Cuiia ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBl C NIOMOILBIO JUHAMOMETpA. SIBJIIEHHE TATOTEHUS U cuia TshkecTH. Cuila TSKECTH Ha JAPYrux
mwia"Herax. Bec Tema. Hesecomocts. CrnojkeHue cuj, HANOpaBJIEHHBIX 110 OJHOM IPSIMOM.
PaBHogelicTByromas cuit. Cuna tpeHus. TpeHHue CKOJIbKEHUS U TPEHHUE MOKOosl. TpeHue B Ipupose U
TEXHUKE.

Jemoncmpayuu.

1.Habmronenne MexaHM4ecKoro JBMKEHUS Tea.

2.VI3MepeHne CKOpOCTH MPSMOIMHEHHOTO JBHKEHHUS.

3.Habmronenue sSBIeHUS HHEPIUH.

4.HabmroieHue n3MeHEeHHs] CKOPOCTH ITPU B3aUMOJICHCTBUU Tell.

5.CpaBHEHHME Macc 110 B3aUMOJIEHCTBUIO TEIL.

6.CrnoxxeHue cui1, HapaBJICHHBIX 110 OJHOM MPSIMOIA.

Jlabopamopuusie pabomot u onvimel.

1.Onpenenenue CKOPOCTH PABHOMEPHOTO MBIKEHHS (IIApUKa B KUJKOCTH, MOJETH DIEKTPHUECKOTO
aBTOMOOWJIA U TaK Jiajee).

2.0mpenenenue cpeHeil CKOPOCTH CKOJIBKEHHS OpyCKa WM MIApHKa 110 HAKJIOHHOW TIOCKOCTH.

3.0npenenenre MWIOTHOCTH TBEPIOTO TeTa.

4.0nBbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (medopmannu) OpyXKMHBI OT MPHUIOKEHHOM
CHJIBI.

5.0nbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHMSI CKOJBXKEHHS OT Beca Tela MU Xapakrepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTEN U ra3oB.

Hasnenue. CrnocoObl yMEHBINIEHUS W YBENWYeHUs JaBlieHus. [laBneHue ra3a. 3aBUCHMOCTH
JaBJIEHUs raza oT o0bEéma, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TENAMHU, KUAKOCTSIMHU U
razamu. 3akoH [lackans. [THeBMaTHueckue MalIMHbl. 3aBUCUMOCTD JAAaBIICHUS KUJIKOCTH OT TIyOHHBI.
I'mapocrarudeckuit mapanokc. CooOmaromiyecs cocyasl. [ uapaBinyeckre MeXaHU3MBl.

Atmocdepa 3emnum u arMmocdepHoe naBieHue. IIpUYMHBI CyIIECTBOBAHHS BO3IYLIHOW
obonoukn 3emumm. Omnwir Toppudennu. H3mepenune atmochepHOro maBiICHUS. 3aBUCHUMOCTH
aTMOC(EepHOro JIaBJIEHUS OT BBICOTHI HaJl ypoBHeM Mops. [IpuOopsl 11 u3MepeHus: aTMochepHOro
JABJICHUSI.

JleificTBUE XKMAKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teo. BrITankuBaromias (apXxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1.3aBucUMOCTb JaBJI€HHS ra3a OT TEMIEPATypPHI.
2.Ilepenava gaBIeHUsS )KUAKOCTHIO M Ta30M.
3.Coo0bmaromuecs: CoCyIpl.
4.T'mapaBnuyecKkuii mpecc.
S5.IIposiBnenue neicTBUs aTMOCHEPHOTO AaBICHUS.
6.3aBUCHMOCTP BBITAJKUBAIOMICH CHIIBI OT 00hEMa TOTPYKEHHON YaCTH TeJa M MIIOTHOCTH YKUIKOCTH.
7.PaBeHCTBO BBITAJKUBAIOIIEH CHUJIBI BECY BHITECHEHHOM YKHIKOCTH.
8.YcnoBue muaBaHus TeN: MJIaBAaHUE WUIIU MOTPYKEHUE Te B 3aBUCHUMOCTH OT COOTHOIICHUS TIOTHOCTEH
TeJa U KUJIKOCTH.
Jlabopamopuvie pabomsl u onvimol.
1.VlccnenoBanue 3aBUCHMOCTH Beca Tella B BOIE OT 00bEMa MOTPYKEHHON B KHUAKOCTh YaCTH Tela.



2.0mpeneneHne BHITATKUBAIONIEH CUITBI, ACHCTBYIOIICH Ha TEJIO, MOTPYKEHHOE B KHUIKOCTb.

3.IIpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIICH CHITBI, IEHCTBYIOIIEH HA TENO B )KUJIKOCTH, OT MAacChI TeJa.

4.O1bIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJO B AKUIKOCTH,
0T 00b&Ma NOrpyXKEHHOMN B )KUJIKOCTh YAaCTH TeJa U OT MIIOTHOCTH JKUKOCTH.

5.KoHcTpynpoBanue apeoMeTpa Ui KOHCTPYUPOBAHHE JIOJKH U ONpeesieHUe €€ Ipy301n0IbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio paBHOBecHs phluara.
[Ipumenenue npaBuia paBHOBeCHs phluara K 050Ky. «3omnotoe npaBuino» mexanuku. KIIJ] mpocTteix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanuyeckass sHeprusa. KuHeTtnueckas W INOTeHLManbHas 3Heprus. lIpeBpamieHue omHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAaHEHHUs SHEPTHUU B MEXAHUKE.

Jemoncmpayuu.

1.ITpumepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomsl u onvimel.
1.Onpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHUH Tella MO TOPHU30HTaIbHOU
MMOBEPXHOCTH.
2.VccnenoBanue yCcIIOBUI paBHOBECHS phIyara.
3.M3mepenne KI1/1 HakIOHHON TTOCKOCTH.
4.V3y4eHure 3aKOHa COXPAHEHUS MEXaHUYECKOM SHEePTUH.

Pa3neu 6. TenJioBble siBJIeHUS.

OcHOBHbIE TOJIOKEHHUSI MOJEKYJISIPHO--KMHETUYECKOW TEOpUH CTpOEHHs BelecTBa. Macca u
pasMepsl  aTOMOB W MousieKyd.  OMNBITBI,  NOATBEPXKIAIOUINE  OCHOBHBIE  MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOro0 COCTOSHHM BemiecTBa. Kpucramimueckue u
amopdubie Tena. OObsCHEHUE CBOWCTB Ta30B, )KMIKOCTEH W TBEPIBIX TEI Ha OCHOBE IMOJIOKEHHI
MOJIEKYJIIPHO--KUHETUYECKON Teopun. CMaurBaHUE U KallWJUISIPHBIE SIBJIEHUS. TEeIIoBOe paclIMpeHne
U CKaTue.

Temnepatypa. CBs3b TeMInepaTypbl CO CKOPOCTbIO TEIJIOBOIO JBMKEHHS YacTUL. BHyTpeHHsIs
sHeprusa. CrnocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: Terjonepeaaya U copepiieHue padboTsl. Busl
TEIUIONEPeIaun: TEMJIONPOBOJHOCTD, KOHBEKLINS, N3TyUCHHE.

KonunuectBo Ttemnorhl. VYienbHas TEMIOEMKOCTh BElIECTBA. TemIooOMEH U TEMIoBOE
paBHOBecHe. YpaBHEHHME TeIuloBoro OanaHca. [lnaBneHue W oOTBepAEBaHME KPUCTAIIIMYECKUX
BEIIECTB. YlenbHas Teruiora miasineHus. [lapooGpasoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYnaenpHas Temyora mapooOpa3oBaHUs. 3aBUCHUMOCTb TeMIIEpaTypbl KHUIIEHUS OT aTMoc(hepHOro
JTaBJICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeiIbHas TEIJI0Ta CTOPAHUS.

[Mpunnmme! padoTs! TeruoBbix aeurareneii KI1/] TemmoBoro apuratens. TerioBble ABUTATENH U
3alIuTa OKPYKaIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U MTPEBPALCHHUS SHEPTUU B TEIUIOBBIX MpOIEccax.

Hemoncmpayuu.

1.Habmronenre 6poyHOBCKOTO JBH)KEHUSI.
2.Habmonenue muddysun.
3.Habumoiennie ssBeHU CMaYMBAHUS U KaIMJUIPHBIX SBICHHM.



4. HaGmroieHre TeraoBOro pacuIiupeHus Tel.

5.M3MeHeHue naBieHus ra3a Mpu U3MEHEHHH 00bEMa 1 HATPEBAHUH WJTH OXJIAXKICHUU.

6.1IpaBuiia U3MEepeHHs TEMIEPaTyphbI.

7.Bujpl Temonepeaayu.

8.0xyaxx1IeHre Mpu COBEPIICHUU PAOOTHI.

9.HarpeBanue rpu coBepiieHUH pab0oThl BHEUTHUMHU CHIIAMH.

10. CpaBHeHuE TETIIOEMKOCTEH pa3IMYHBIX BELIECTB.

11. HaOnroneHne KUIIEHU.

12. HaGnroeHue nocTOsSHCTBA TEMITEPATyphl IPU IJIaBICHUU.

13. Mojenu TeIIoBBIX IBUTATEICH.

Jlabopamopuvie pabomul u onvimol.

1.OmnbIThl 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2.01nbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOW COJIM WIIM caxapa.

3.OmbITHI 10 HAOJIIOICHHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, JKUAKOCTEH U TBEPABIX TEIL.

4.0Ornpenenenne 1aBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

5.0nbITHI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTH MaBJICHUS BO3AyXa OT €ro o0béMa W HarpeBaHUs WIH
OXJIQXKICHHUS.

6.1IpoBepka TUITOTE3bI TUHEHHON 3aBUCHMOCTH JITTUHBI CTOJIOMKA YKHJIKOCTH B TEPMOMETPUICCKOM TPYOKe
OT TEMIEPATYypHI.

7.HabmoneHne n3MEeHeHUs BHYTPEHHEW SHEPrUM Tela B pe3yibTare TEIJIoNnepeaayu U paboThl BHEITHUX
CHIL.

8.MccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOJHOM U TOpsYeid BOJIBI.

9.0mpenenenne KOJMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOHW TPH TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM [IUIMHAPOM.

10. Onpenenenue yaenpHOM TEIIIOEMKOCTH BEILIECTBA.

11. ViccnenoBanue mpoiiecca HCIapeHHUsL.

12. OnpeneneHre OTHOCUTENEHOM BIAKHOCTH BO3TyXa.

13. OnpeneneHue yaensHOM TEIIOTHI MJIABICHUS JIbA.

Pa3pes 7. DiiekTpuyeckue M MATHUTHBIC SIBJICHHSA.

Onextpuzanus Ten. JIBa pona 3JIeKTpUYECKHX 3apsiioB. B3zanMopelicTBue 3apsKEHHBIX TEII.
3akon KynoHa (3aBUCHMMOCTh CHJIBI B3aUMOJCHCTBHS 3apsSOKEHHBIX TeNl OT BEJIIMYMHBI 3apsoB U
pacCTOSIHUSL MEXAY TeIaMu).

Onektpuueckoe mone. Hampsoxk€HHOCTh 3nekTpuuyeckoro mnons. IlpuHnun cynepno3uuuu
ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snextpuyeckux 3apsaoB. DJIEMEHTApHBIN 3JIeKTpuueckuil 3apsia. CTpoeHue atoma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

DNEeKTpUYECKHil TOK. YCJIOBHS CYIIECTBOBAaHUSA DJJIEKTpUUECKOro Toka. McTouHuku
MOCTOSIHHOTO ToKa. JleWcTBUSA 5SIEKTPUYECKOro TOKa (TEIIoBOE, XHUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KMIKOCTAX U razax.

Onektpuueckas 1enb. Cuina Toka. DIeKTpuyeckoe HanpsbkeHue. ConpoTUBICHUE MPOBOAHUKA.
VYaenpHOE compoTHBIEHHE BemecTBa. 3akoH Oma nans ywactka uwenu. [locienoBarenbHoe U
napajuiesIbHOe COeIMHEHNE IPOBOIHUKOB.

PabGota u MOMHOCTB 3neKTpUUecKkoro Toka. 3akoH Jxoyns—JleHma. DnekTpuueckue Lenu U
MOTPEOUTENH dIEKTPUIECKO dHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[locTostHHBIE MarHUTHL. B3anmonelcTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe Iose.
MarnuTtHoe moje 3eMid U €ro 3HaueHue i Ku3Hu Ha 3emyie. OnbpiT Dpcrena. MarHuTHOE T0JIe
ANEKTpUYECKOro Toka. IIpuMeHeHue 37eKTpOMAarHUTOB B TE€XHHKE. J[efiCTBME MAarHUTHOrO MOJI Ha



MIPOBOJAHHUK C TOKOM. DJIEKTPOJIBUraTeNIb MOCTOSTHHOTO TOKa. Vcmosnb3oBaHUE ANEKTpoABHUraTeNneld B
TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCTIOPTE.

Oneitel  @Papanes.  SIBneHue  30eKTpoMarHUTHOM — umHAyknuu.  IlpaBuno  JleHua.
Onekrporenepatop. CrocoObl MONYyYEHUS  OBJICKTPUUYECKON JHEpruu. DIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX SHEPTUU.

Jemoncmpayuu.

1.Onexrpusauus ten.

2.JIBa pojia 3NMEKTPUUECKUX 3aps0B U B3aUMOICHCTBUE 3aPSKEHHBIX TE.

3.YCTpONCTBO U JEHCTBHE IEKTPOCKOIIA.

4.2nexTpocTaTHuecKasi UHIyKIHS.

5.3aKOH COXpaHEHHUs EKTPUUECKUX 3apsI0B.

6.1IpoBOIHUKY U JUAIIEKTPUKHU.

7.MojaenupoBaHHe CUIOBBIX JTUHHUM 3JIEKTPUUECKOTO MOJIS.

8./ CTOYHMKY TTOCTOSTHHOTO TOKA.

9./lelicTBUS IEKTPUICCKOTO TOKA.

10. DAEKTPUYECKUN TOK B KUIKOCTH.

11. I"a30BBbIii pa3ps.

12. i3mepeHue critbl TOKa aMIIEPMETPOM.

13. M3mepenue 31eKTPUIECKOTO HAMPSHKEHHS BOJIBTMETPOM.

14. PeocTat u Mara3suH CONMPOTUBIICHHIA.

15. B3aumoneiicTBUE MOCTOSIHHBIX MAaTHUTOB.

16. MonenupoBaH#re HEBO3MOKHOCTH Pa3/ICICHHUS TIOITIOCOB MarHUTA.

17. MopenupoBaHue MarHUTHBIX TIOJICH MOCTOSIHHBIX MarHUTOB.

18. OnwiT Dpcrena.

19. MarautHoe noJje Toka. JIeKTPOMarHur.

20. JleficTBME MAarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

21. DneKTpoaABHUTaTeh MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJIEKTPOMArHUTHON HHTYKITUH.

23. OmnbiTel Papages.

24. 3aBHCHMOCTD HalpaBJICHUS] HHIYKIIMOHHOTO TOKA OT YCJIOBHH €ro BO3SHUKHOBEHHUSI.

25. DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwvie padbomol u onvimol.

1.OnbIThI 10 HAOIOACHUIO AIEKTPU3AIMH TET UHAYKIINEH U TPU COMPUKOCHOBEHHH.

2.VlccnenoBanne NEHCTBHS AJIEKTPHUECKOTO OISl Ha TIPOBOJHUKH U JUAIEKTPHKH.

3.COopka 1 mpoBepKa padOoTHI JEKTPHUIECKOH IISTH MTOCTOSHHOTO TOKA.

4.VI3mepeHue U perylIupoBaHHUe CUIIBI TOKA.

5.13Mepenne u perynTupoBaHre HAPSHKEHUS.

6.VccnenoBanre 3aBUCHMOCTH CHIIBI TOKA, MIYIIETO 4Yepe3 PE3UCTOp, OT COMPOTHUBIICHUS PE3UCTOpa U
HaTPsDKCHUS Ha PE3UCTOpE.

7.01BITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTUBJICHUS TMPOBOJHUKA OT €ro
JUTWHBI, TJIOIA/IM MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

8.IIpoBepka mpaBmIIa CIOKEHHS HAPSDKEHUI TIPU TIOCIIEA0BATEIEHOM COSAMHEHUH JIBYX PE3UCTOPOB.

9.TIpoBepka mpaBuIIa sl CUIIBI TOKA TP TTAPAIDIETFHOM COSTMHEHUH PE3HCTOPOB.

10. OnpeneneHune pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpezneneHre MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMITOYKY, OT HANPSDKEHUS Ha HEH.

13. Onpenenenne KII1Jl narpeBares.



14.
15.
16.
17.

18.
19.
20.
21.

HccnenoBanrie MarHUTHOTO B3aMMOJICHCTBHS ITOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB NP UX O0BEIMHEHUU U Pa3/ICIICHUN.
UccnepoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM M MarHura OT
CHWJIBI TOKA U HAIpaBJIEHUS TOKA B KaTYIIKE.

N3yuenue neiicTBUS MATHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KonctpynpoBanue u usyuenue padboThl 3JIEKTPOABUTATEIS.

N3amepenne KIIJI anekTpoaBUraTeIbHOM YCTAHOBKH.

OnpIThl MO UCCIIEOBAHUIO SIBICHUS SJICKTPOMArHUTHOM MHIYKIMHU: HCCIEJAOBaHUE HW3MEHEHUI
3HAQUYEHMS ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBmkeHue. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCUTENIBHOCTH
MEXaHMYECKOr0  JBWKEHMs. PaBHOMepHOe  mpsMOJMHENHHOe  ABWKeHue. HepaBHOoMepHOe
npsMoJIMHETHOe BHKeHUE. CpelHsAsl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMOiMHEHHOe nBuxkeHHe. CBoOogHOe maneHue. OTMbIThI
lNasnmnes.

PaBHOMepHOE nBUKEHUE 110 OKPYKHOCTH. [lepron u yactota oOpamenus. JInneitHas u yrioBas
ckopoctu. LleHTpocTpemMuTebHOE YCKOPEHHUE.

ITepBriii 3akon Hprotona. Btopoit 3akon Herotona. Tperuit 3akon Hprortona. IlpuHimn
CYNEPNO3UIIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIBKEHMUSI, CHJIa TPEHUS TTOKOS,
JIpYrue BUIbl TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOrO majeHus. JBrkeHue
maneT Bokpyr Comaina. [lepBas kocmuyeckast ckopocTs. HeBecoMOCTh U eperpy3Ki.

PaBHOBecue marepuanbHOM TOUkH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tena. M3MeHenne wummnynbca. WMmynabc cuiibl. 3aKOH COXPAaHEHUS HMMITYJIbCA.
PeaxkTnBHOE ABMKEHUE.

Mexanunueckasi pabora 1 MouIHOCTh. PaboTa cuit TskecTH, ynpyrocty, TpeHusi. CBsi3b 3HEpIuu
u pabotel. [loTeHnManpHas SHEPrUs Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3emud. [loTeHnmanmbHas
SHeprusi cxatol mpyxkuHbl. Kunetnmueckass sHeprusi. Teopema O KMHETHYECKON SHEPruH. 3aKOH
COXPAHEHUS MEXAaHUYECKOUN SHEPTHH.

Jemoncmpayuu.

1.HabmroieHre MexaHMueCcKOro JBM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX TNl OTCUETA.

2.CpaBHeHHe ITyTel U TpaeKTOpUI IBUKEHUS OJJHOTO M TOTO e TeJla OTHOCUTENILHO PAa3HbIX Tell OTCUETA.
3.M3MepeHne CKOpOCTH M YCKOPEHUS TIPSMOJTMHEHHOTO JTBHMYKECHUSI.

4.WccnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

5.Ha6HIO,Z[CHI/Ie ABWIKCHUSA TEJIa IO OKPYKHOCTH.
6.Ha6HIO,Z[CHI/Ie MEXaHUYCCKUX HBHCHHﬁ, ONpoOUCXOAAIINX B CHUCTCMC orcuérta «Temexkar npu eé

PaBHOMEPHOM M YCKOPEHHOM JBMKEHUH OTHOCUTEIHLHO KaOnWHeTa (PU3UKHU.

7.3aBUCHMOCTb YCKOPEHHUS Tela OT MacChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.
8.HabumoieHre paBeHcTBa CUJI TPH B3aMMO/ICHCTBUH TEJl.
9.M3meHeHue Beca Teja MpH YCKOPEHHOM JIBUKECHUH.

10.
11.

[lepenava nmmynbca Ipu B3aMMOJIECHCTBHUM TEIL.
[IpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TEJI.



12. CoxpaHeHne UMIysbca IPU HEYIIPYTOM B3aMMOICHCTBHH.

13. Coxpanenue UMITyabca MpHu aOCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HaGnronenue peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPruu Mpu CBOOOIHOM Ma/IeHUH.

16. CoxpaHeHre MEXaHUYECKOM SHEPTUU pU ABUKEHUHU TeJla O] AEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1.KoHcTpyupoBaHue TpakTa JJjsi pa3roHa M JaJbHEHIIEro paBHOMEPHOIO [BMKEHHS LIapuKa WIN
TEJEeKKH.

2.0npenenenre cpelHed CKOPOCTH CKOJBXKEHUsS OpycKka WU JBWKCHMS IapHKa IO HaKIOHHOM
IIJIOCKOCTH.

3.0Ompenenenue yCKOpEHHs TeJIa IpU PaBHOYCKOPEHHOM JIBHKEHUH TI0 HAKIIOHHOH MIIOCKOCTH.

4.VccnenoBaHue 3aBUCUMOCTU IYTH OT BPEMEHH IMpPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HadajbHOM
CKOpPOCTH.

5.1IpoBepka runoTessl: €Ciau NpU paBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJabHOW CKOPOCTH IIYTH OTHOCSITCS
KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

6./ccnenoBanue 3aBUCUMOCTH CHUITBI TPEHHSI CKOJIBKEHHUS OT CUJIbl HOPMAIBHOTO JaBJICHUS.

7.0npenenenne Ko3QGUIUEHTA TPEHUSI CKOJIbKECHHUS.

8.0Ompenenenue >KECTKOCTH MPYKUHBI.

9.0mpenenenne pabOTBl CHIIBI TPEHUS TPH PABHOMEPHOM JIBIKCHHH Teja MO TOPU3OHTAIBHON
MMOBEPXHOCTH.

10. Onpenenenue paboOThl CHIIBI YIPYrOCTU MPH MOABEME Ipy3a C HCIOIb30BAaHHUEM HEMOIBUKHOIO U
MIOJIBU’KHOTO OJIOKOB.

11. Vzydenue 3akoHa COXpaHEHUS SHEPTHUH.

Pa3zgen 9. Mexann4yeckue KoJe0aHuA ¥ BOJIHBI.

KonebarenbHoe paBmkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWIA: TMEPUOJ], YacToTa,
amruintyna. Matemaruueckuil v NpyXUHHbIA MassTHUKU. [IpeBpaliieHne sHepruu npu KouedaTeIbHOM
JIBVDKEHUH.

3aryxatomue kojeOaHus. BpiHyxIeHHble KoneOaHus. Pe3onHaHc. MexaHUYecKHe BOJIHBI.
CpolicTBa MexaHW4eckux BOJIH. [IpomonbHble M monepedHble BONHBL. [JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJIOM Teje, CEHCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

1.Hab6nronenue konebanuit e noj ASUCTBUEM CHITBI TSXKECTH M CUJIBI YIPYTOCTH.
2.Hab6monenne konebanuii Tpy3a Ha HUTH U Ha TIPYKHHE.
3.HabumoieHre BEIHYKICHHBIX KOJIEOAHNH 1 pe30HaHCa.
4.PacnipocTpaHeHHe MPOAOJIBHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).
5.HabutoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHUECKUI pe30HAHC.
Jlabopamopuvie pabomsl u onvimol.

1.Ompenenenue 4acToThl ¥ epuoJia KojaeOaHU MaTeMaTHYEeCKOTO MasiTHUKA.
2.0mpenienenue 4acToOTHI U Mepro/ia KojaebaHuil Mpy>KMHHOTO MasiTHUKA.
3.MccnenoBanne 3aBUCHMOCTH TIEPHO/Ia KOJIEOAHUH MOIBENIEHHOTO K HUTH TPy3a OT JUTMHBI HUTH.
4.VccnenoBaHue 3aBUCMMOCTH TIepro/ia KojaeOaHui NPyKUHHOTO MasiTHUKA OT Macchl Tpy3a.
5.IIpoBepka HE3aBUCHMOCTH TeproJia KojaeOaHuii Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
6.OmBbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD MIEpH0JIa KoJIeOaHUi MPYKMHHOTO MasiTHUKA OT MAacChl Ipy3a

U )KECTKOCTU IIPYKUHBI.
7.13mepenne yckopeHusi CBOOOHOIO MaIeHus.



Pasznes 10. DiaekTpoMarHuTHOE MOJIE€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJje. DIeKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3neKTpOMarHUTHBIX BOJIH. VCIIOIB30BaHNE 3I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoja cBera. CKopocTh cBeTa. BoiHOBbIe cBOICTBA CBETA.
Jemoncmpayuu.
1.CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2.BOJIHOBBIEC CBOICTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1.M3yuenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOUIIBHOTO Tele(oHa.
Pasnen 11. CBeToBbIe IBJICHUS.
JlyueBas ™ogenp cBerta. Mcrounuku cBera. IIpsMosinHENHOE pacnpoOCTpaHEHUE CBeETa.
3atmenust Coinnia u JIynsl. Otpaxkenue cBera. [nockoe 3epkano. 3akOH OTpa)KE€HUsI CBETA.
[Ipenomiienue cBeta. 3akoH mpenomieHus cBera. llogHoe BHyTpeHHEe OTpa)KEHUE CBETa.
Hcnonbp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunaza. Xox yydedd B nuH3e. OnTudeckas cuctema (oToarmapara, MEKPOCKOIAa U TEJIECKOTA.
I'ma3 kak ontuyeckas cucreMa. bn30opyKocTh U JalbHO30PKOCTb.
Pasznoxxenue Oemoro cBera B crekTp. OmbiTel HptoToHa. Cio)eHHE CHEKTPAIbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
1.TIpssmMonuHelHOE pacIpOCTpaHEHHUE CBETA.
2.0TpaxeHue cBera.
3.I1omyuenue n300pakeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pPKaJIax.
4.ITpenomiieHue cBeTa.
5.0nTnueckuii CBETOBO/I.
6.Xon nydeii B coOuparoliei JuH3e.
7.Xop nydel B paccenBaroIen JIUH3E.
8.Ilomydenune n300pakeHUH ¢ TOMOIIBIO JIHH3.
9.Ilpunnun aeictBus oToarnmapara, MUKPOCKOIIa U TeJIECKOMa.
10. Mopens rnasa.
11. PaznoskeHue 6€10ro CBeTa B CIIEKTP.
12. TTony4yenne 6e10ro CBeTa MPH CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopuvie padbomol u onvimul.
1.VlccnenoBanre 3aBUCUMOCTH yTJIa OTPa)KEHHUsSI CBETOBOTO JIy4a OT YIJia MaJeHHUS.
2.VI3y4yeHune XapaKTepuCTUK N300paKeHHsI TPEIMETa B TUIOCKOM 3epKaJie.
3.MccnenoBanne 3aBUCUMOCTH YTJla TIPEIOMIICHHSI CBETOBOTO JIyda OT yrja MajeHUs Ha TPaHULE
«BO31YyX—CTEKJIO».
4.TTomyuenue n300pakeHUN ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
5.0npenenenne GOKYCHOTO pacCTOSIHUSI U ONTHYECKOM CUITbI COOUpArOIIei JTMH3BI.
6.OMBITHI 110 pa3I0KEHUIO OEJTIOT0 CBETa B CIIEKT.
7.OnBITHI 110 BOCTIPUSTHIO IIBETA MPEAMETOB MPU UX HAOIIOJICHUN Yepe3 I[BETOBbIC (DUIBTPHI.
Paznea 12. KBanTtoBble sIBJIeHHS.
OmneiTel Pe3zepdopaa u 1utanerapHas mojenb aroma. Mogenb aroma bopa. HUcnmyckanue u
MOIJIONIeHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.
PamnoaktuBHOCTE. Anb(da-, 6eta- u ramma-uznydenus. CTpoeHre aTOMHOTO siapa. HykmonHas
MoJellb aTOMHOTO siapa. M3oronsl. PagunoaktuBHble npeBpaienus. [lepuoa momypacnaga aTOMHBIX
sanep.



Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiJOBOTO M MAacCOBOTO YMCEN. DHEPTHsl CBS3U
aToMHBIX siiep. CBs3b Macchl U 3Hepruu. Peakuuu cuHTe3a u neneHust saep. MCTOUHUKHA sHEpruu
ConHua u 3B€31.

AnepHas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIy4€HUI Ha )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CreKTpbl U3JIy4€HUs U TOIJIOIIEHNUS.
CrieKTphl pa3aMyHbIX I'a30B.
Cnextp Bopopo/a.
Habmonenue TpexkoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopnwvie pabomot u onvimeul.
Habmroienue CriomHbIX ¥ IMHEHYaThIX CIIEKTPOB U3JIy4EHUSI.
HccnenoBanue TpeKOB: U3MEPEHNE YHEPIHU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).
3. H3mepenue paanoakTHBHOTO (QOHA.
IHoBTOPHUTENHbHO-00001IAKO NI MOYJIb.
[ToBTOpUTENBHO--00001IAIOIUI MOJYb TMpeIHa3HAuYeH A CHUCTeMaTH3alMu U 000OIIeHUS
MIPEIMETHOTO COJEPIKAHUSI U OIbITa JESATENIbHOCTH, MPUOOPETEHHOrO IMPU HU3YYEHHM BCEro Kypca
¢u3nKK, a TaKkKe UIsl MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMEHY IO (U3HMKE JUIs

ook wbdE

A

o0yuaromuxcsi, BHIOPABUINX ATOT y4EOHBIN TPEIMET.

[Ipu u3yueHHH JAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHIIBI JACATEIBHOCTH, HA
OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHKCHHE IPEAMETHBIX W METANpPEAMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4eHHs, (OPMHUPYETCS €CTeCTBEHHOHAYYHAss TI'PAMOTHOCTh: OCBOCHHE HAYYHBIX
METOIOB UCCIICIOBAHMS SIBJICHUI MPUPOJIbI M TEXHUKH, OBJIAJICHUE YMEHHUSIMHA OOBSACHITh (PU3HUECKUEC
SIBJICHHSI, TPUMEHSS TIOJIYYCHHBIC 3HAHUWS, peliaTh 3aJa4d, B TOM YHCJIEC KAaueCTBCHHBIC U
AKCIIEPUMEHTAIbHBIC.

[IpyHIMNIHATBHO JEATENBHOCTHBIA XapaKTEP JAHHOIO pa3jella peanu3yeTcs 3a CU4ET TOTO, 4YTO
oOyuaroluecs BBIMONHSIIOT 33/1aHNS, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBICHITH (PU3UUYECKUE SIBICHUS B
OKpY>KaroIIel IPUpo/Ie U TIOBCETHEBHOM KU3HH;

WCIIOJIb30BaTh HAyYHBIC METOABl HCCIICIOBAaHUS (U3MUSCKUX SBJICHHA, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHSITH Hay4YHbIE OCHOBBI HanOoJee BaXKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJOTUH, HAIIPUMeED,
MIPAKTUIECKOT'O UCTIOIB30BAHUS PA3IUIHBIX UCTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA TPEBPAIICHUS U
COXPAaHCHHUS BCEX M3BECTHBIX BHJIOB DHCPTHH.

IIJMIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI IO ®U3BUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydenue ¢u3nku Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HANpPABIEHO HAa JOCTH)KEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.
B pesynbrare usydyeHus GpuU3MKM Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs y 00ydaromerocs
OyayT chOpMHUPOBAHBI CIEAYIOIIUE TNYHOCTHBIE PE3YIbTAThl B YACTHU:
¢ 1) IaTPHOTHYECKOr0 BOCTIMTAHUSA:
e [] mposiBIieHHE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOHN (pU3HUECKON HAYKH;
e [] IICHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHICKHUX YIEHBIX--(DU3HKOB;
e 2) rpasKAaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



] rOTOBHOCTh K aKTMBHOMY Y4YacCTHIO B OOCY)K/IEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKHUX MPoOIIeM,
CBSI3aHHBIX C TPAKTUUYECKUM ITPUMEHEHUEM JOCTHKEHUHN PU3UKH;

[ oco3HaHME BaKHOCTU MOPATbHO--3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCIIMTAHUS:

[ BOCHPHSITHE ICTCTHUECKUX KadecTB (PM3UUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOT0 MO3HAHHUA:

[] oco3HaHHWE LEHHOCTU (U3MUYECKON HAYKHM KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIFOIIECH KYJIbTYPHI;

(] pa3BUTHE HAYYHOU JTFOOO3HATEIHLHOCTH, HHTEPECA K UCCIICIOBATEIBCKON e TEIbHOCTH,

5) popMupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1ar0NOJTy M :

[] oco3HaHHME LEHHOCTH O€30MacHOr0 o0pa3a >XM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BOXHOCTH TMpaBUJ OE30MACHOTO IMOBEACHHUS Ha TPAHCIOPTE, HA JOpOrax, C OJIIEKTPUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

[ chopMUPOBAHHOCTH HaBBIKA PEQIICKCHH, TPU3HAHKE CBOCTO IpaBa Ha OMIMOKY M TAKOTO XKe MpaBa y
JPYroro 4eoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

[J aKTMBHOE Yy4YacTHE€ B pEUICHWU TMPaKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTelbHOU
OpraHu3alliy, ropoja, Kpas) TEXHOJIOTHYECKON U COIMAbHOM HampaBICHHOCTH, TPEOYIOIIUX B TOM
gucie 1 GU3NYeCKUX 3HAHU;

[J MHTEpeC K MPaKTUYECKOMY M3y4eHUI0 podeccui, CBI3aHHBIX C (PUIUKOM;

7) 3K0JI0OTMYEeCKOr0 BOCIIMTAHMS:

(] opueHTanMs Ha TMpUMEHEHUE (HM3MYCCKHX 3HAHWW IS PEIICHUsS 3a/ad B OOJIACTH OKPYXKAIOIICH
Cpelibl, TUIAHUPOBAHUSI TIOCTYIIKOB U OLIEHKH WX BO3MOYKHBIX TMOCJEICTBUMN JJIsL OKPY>KAIOIIEH CPeIbl;

[ oco3HaHME INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U MyTeH UX peLICHNUS;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U NMPUPOTHOM Cpebl:

[J moTpeOHOCTh BO B3aMMOJCWCTBUU TPHU BHIMOTHEHHH HCCIEAOBAHUNW M TPOEKTOB (U3UYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;

(] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

[J motpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM 4YHcle (HOpPMYIHpPOBATh HJAEU, MOHSITHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

[J oco3Hanue neUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001MacT pU3MKH;

) mIaHUpOBAaHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3UYECKUX 3HAHMIA,

[J cTpemiieHHE aHAIW3UPOBATh U BBISBISATH B3aWMOCBSI3U MPHUPOJBI, OOIIECTBA U DKOHOMHUKH, B TOM
YHCIie C UCTIONb30BaHHEM (PU3UUECKIX 3HAHUM;

[] omeHKa CBOMX ACUCTBUI C y4€TOM BIUSHHUS HAa OKPYXKAIOIIYIO CpeIy, BO3MOXKHBIX TIIOOATbHBIX
MOCIIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI
B pesynbpTaTe ocBOEHUS porpaMMsbl o GU3HKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs y
oOyuwarorierocss  OynyT  c(OpMHpOBaHBI ~ MeTamnpeIMeTHble  Pe3yJbTaTbl, BKIIOYAIOIIHEC
M03HABaTENIbHbIE YHUBEpPCAIbHbIE yueOHbIE NEeWCTBUS, KOMMYHHUKAaTUBHbBIE YHUBEpCAIbHbIE yueOHbIE

HCﬁCTBHH, PErYIIATUBHBIC YHUBCPCAJIBHLIC y‘{e6HBIC JeHCTBHS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHUS



ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SBJICHMUIA);

YCTaHABIIMBAThH CYIIECTBEHHBINA MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B pacCMATPUBAEMBIX (paKTaX, JAHHBIX U HAOIIOICHHMSIX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBJISITH IPUYMHHO--CJICICTBEHHBIE CBSA3H MPU U3yYEHUU (PU3NYECKUX SBICHUI U MPOLECCOB, AeNaTh
BBIBOJIbI C MCIOJIb30BAaHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKJIIOUYCHHM, BbIIBUTATh TUIIOTE3HI O
B3aMMOCBSI3SX (PHU3UYECKIX BEIMYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCOO pelieHus yueOHON (u3nueckoil 3ajaun (CpaBHEHHE HECKOJIbKUX
BApUAHTOB pEIICHHsI, BHIOOp HaWOoOJee MOAXOMIANIETO C YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejabcKkue NeicTBUA .

KCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHMUS;

MIPOBOJMTH IO CAMOCTOSITEIIbHO COCTAaBICHHOMY IUIAHY OTBIT, HECIOKHBINH (U3NYECKUN SKCIIEPUMEHT,
HeOOobIIIoe HccleAoBaHne (PU3UMUECKOTO SBICHHUS;

OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMAIIHIO, TTOJIYYCHHYIO B X0/1€ UCCIICIOBAHUS UITU
JKCIIEPUMEHTA;

CaMOCTOSITEITLHO (hOPMYJIMPOBATH 00OOIICHHS U BBIBOJIBI IO Pe3yIbTaTaM MPOBEAEHHOTO HAOTIOACHMSI,
OTIbITa, UCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (U3MUECKUX IPOILIECCOB, a TAKXKE BBIIIBUTAThH
MIPEIOJIOKEHHS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh Pa3IUYHbIe METO/bI, HHCTPYMEHTHI U 3alpoChl IPU MOHCKE M OTOOpe MHGPOpMAIUU WU
JAHHBIX C YU4ETOM IPEATIOKEHHON yueOHOM (pru3nueckoi 3a1auu;

aHAJIM3UPOBaATh, CUCTEMAaTU3UPOBATh M MHTEPHPETUPOBATh MHMOPMALIUIO PA3NUYHBIX BUAOB U (hopm
MPEACTABICHUS;

CaMOCTOSITENTLHO BBIOMpaTh ONTUMANIbHYIO (OpMy TpelacTaBieHHs WHGOPMAIUU U HILTFOCTPUPOBATH
peraemMsbie 3aa41 HECIIO)KHBIMUA CXEMaMU, JUarpaMMaMu, MTHOU rpaduKoi U MX KOMOMHAIUSIMHU.
KoMMmyHnKaTHBHBIC yHUBEpPCaJbHbIE YUeOHbIEC 1eliCTBUA:

B X0J/Ie 00CYXJeHHUs y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPATOPHBIX pabOT M MPOEKTOB 3a7aBaTh
BOIPOCHI 110 CYIIECTBY 00CYAaeMOM TEMbI U BBICKA3bIBaTh HJI€U, HAIICJICHHBIE HAa PEIICHHUE 3a/1a4l U
nojep>kaHue O6JIaroKenaTeIbHOCTH OOIIEeHUS;

COTIOCTABJIATH CBOU CYXKICHHS C CYXKICHUSMHU IPYTUX YUYACTHUKOB JAHANIora, OOHAPYKUBATh pa3ludue U
CXOJCTBO TO3UIINIL;

BBIPAXXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABISATh  PE3YylbTAaThl  BBIMIOJHEHHOTO (PU3MYECKOro OmbITa (IKCIEPUMEHTA,
HCCIEA0BaHMs, IPOEKTA);

MOHUMATh U HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYAIbHON pa0OTHI MpPU pelIeHUH
KOHKpETHOU (hr3MuecKoil mpoOIembl;

MPUHUMATh 1EJId COBMECTHOM JI€ATE€NbHOCTH, OpPraHU30BBIBATH JEHUCTBUS MO €€ JOCTUXKEHUIO:
pacmpenenaTh poyii, 00CYXIaTh MPOILECCH M Pe3yJabTaThl COBMECTHOW paboThl, 00001IaTh MHEHUS
HECKOJIBKHUX JIFOJICH;

BBITIOJIHSTH CBOKO 4YacTh PalOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa MO CBOEMY HAIMPABICHUIO H
KOOPJAMHHPYS CBOU JCUCTBUS C APYTUMH WICHAMH KOMaH/IbI;

OIICHMBAaTh KA4eCTBO CBOETO BKJIaJa B OOMMA MPOAYKT TIO KPUTEPHUSIM, CAMOCTOSITEIIBHO
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS



Camoopranmu3anmus:

® BBIBJIATH MPOOJEMBI B JKU3HEHHBIX U YYEOHBIX CHTyalMsAX, TPEOYIOUIMX Ui pelIeHUs (PU3NIECKUX
3HAHUI;

® OPUEHTHUPOBATHCS B PA3IMUHBIX MOJAXOAAX MPUHATUS PELICHUM (MHAMBHUIYaJIbHOE, IPUHITHE PELLIECHUS
B IpyIIIe, IPUHATHE PELLICHUIN TPYIIION);

® CaMOCTOATEIBHO COCTaBISTh AJNTOPUTM peIleHUs (U3UYECKOW 3aJaud WIM IUIaHA HMCCIEIOBaHHS C
YU4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh IMpejaaracMble
BapUaHTHI PELICHU;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.
CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

® JaBaTh aJICKBaTHYIO OLIEHKY CUTYallUH U MIPEJIarath IiaH €€ U3MEHEHHUS;

® OOBSICHITh TPUYUHBI JOCTIKEHUS (HEIOCTIIKEHHUsSI) pPE3yabTaTOB JEATEIBHOCTH, IaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHBBI B JACSATEIHLHOCTH (B TOM YHCJIC B XOJ BBITOJHEHUS (DH3UIECKOTO HCCIICIOBAHUS
WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIIMXCS CUTYallUl, YCTAHOBJICHHBIX OLIUOOK,
BO3HUKIIUX TPYAHOCTEH;

® OLICHMBATh COOTBETCTBHUE PE3yJIbTAaTa LEIU U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JPYToro uejaoBeKa B XOZe CIopa UM JUCKYCCHM Ha HAyYHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

¢ MPU3HABATH CBOE MPABO Ha OMIMOKY MPU pPelIeHUH PU3NYECKUX 3a/1a4 WU B YTBEPXKIICHUSAX HA HAyYHBIE

TEMBbI U TAKOE K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyueHuss B 7 KJjacce TpeAMETHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHU:

® JICTIOJIb30BaTh MOHATHS: (PU3WYECKHE W XUMHUUYECKHE SBJICHHS, HaOIIOJCHUE, SKCIEPUMEHT, MOJECIb,
TUMOTEe3a, €IUHUIBI (PU3MYEeCKHX BENUYHMH, aTOM, MOJIEKYylla, arperaTHble COCTOSHHUS BEIECTBa
(TBEpHoe, KHUAKOE, Ta3000pa3HOE), MEXaHWYeCKoe [BWKEHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE,
MPSIMOJIMHENHOE), TPAeKTOPHS, PaBHOACUCTBYIOIIAs cuia, nedopmarus (ympyras, MacTHYecKas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

e pa3nmuuarh siBNeHUs (Iuddy3usi, TEIIOBOE IBMIKEHHWE YACTHIl BEIIECTBA, PABHOMEPHOE IBHKEHUE,
HEPAaBHOMEPHOE JIBI)KCHUE, WHEPIUS, B3aUMOJCHCTBHE TeEJ, paBHOBECHE TBEPIABIX T C
3aKpEeIUIEHHOW OChIO BpAIllEHUs], Mepeadya JaBJICHUS TBEPABIMU TENaMHU, XKUIAKOCTIMU U Ta3aMH,
aTMoc(epHOe NaBleHUE, TUIaBaHHUE TeN, MPEBpAICHHs] MEXaHMYECKON SHEpruM) MO OMUCAHUI0 UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MYECKHUX SIBICHHH B OKPYXKAIOIIEM MHpE, B TOM YHCIE
(dbu3uvecKkre SIBJICHUS B TMPHUPOJIC: TPUMEPHI JIBIKECHUS C PA3IUYHBIMH CKOPOCTSIMH B KHUBOW H
HEXUBOW MPUPOJIC, TCUCTBUE CUITBI TPEHUS B MIPUPOJIE U TEXHHUKE, BIMSHAE aTMOC(EPHOTO JTaBICHUS
Ha JKUBOU OpraHu3M, IJIaBaHUE PhIO, phIUard B TeJe YeIOBEKa, MIPH ITOM MEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B yueOHYIO, BBIIETATh CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKH) (DU3MUECKUX SBICHMUIA;

® OMUCHIBATh M3YUYEHHBIC CBOWCTBA Tel W (PU3UYECKHE SBICHHS, HCIONB3YS (PU3NYECKHE BEITMYUHBI
(Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPENIHSAS CKOPOCTb, CHJIa YIPYTOCTH,
CuJia TSDKECTH, BEC Tella, CHjla TPEHUs, 1aBlieHue (TBEPIOTO Tena, KUIKOCTH, ra3a), BHITAIKUBAIOIIAS
CWJIa, MEXaHHW4Yeckas paboTa, MOIIHOCTH, TJIEYO CHUIIbI, MOMEHT CHJbI, KOA(P(UIMEHT MOJIE3HOTO
JCHUCTBUS MEXaHW3MOB, KHHETHYeCKas W TOTEHIUANbHas JHEPrus), MpPU OMUCAHUHM MPABHILHO



TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YeMbIX BEIMYUH, UX 0003HAUECHUS M €IUHHIBI (PU3UUECKUX
BEIMYMH, HAXOOUTh (OPMYIbI, CBS3BIBAIOIIUE JaHHYIO (U3MUECKYIO BEIWYMHY C JIPYTHMH
BEJIMYMHAMH, CTPOUTH IPahUKU U3yUYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

® XapaKTepU30BaTh CBOWCTBA Tell, (PU3UYECKHE SIBICHHS U MPOIECCHI, UCIOIb3Ys MPaBUIIA CIOKEHUS CUIT
(Brosb oiHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUJIO paBHOBECHUS pblYyara
(0;10Ka), «30710TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHHsI MEXaHUYECKON SHEPrUH, IPU 3TOM J1aBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIUCBHIBATh €r0 MaTEMaTUYECKOE BBIPAKCHHUE;

® 00BACHATH (PU3NYECKUE SIBIICHUS, IPOLECCHl U CBOMCTBA T, B TOM YMCJIE€ U B KOHTEKCTE€ CUTyalUi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIIBIATH NPUYMHHO--CIICACTBEHHBIC CBSI3U, CTPOUTH
o0BbsicHeHUE U3 1—2 JOrMYECKUX LIaroB ¢ OMOpoi Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,
(GU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemaTh pacuy€THBIC 3a7a4d B 1—2 JEHCTBUS, HCIONB3YS 3aKOHBI M (OPMYIBI, CBS3bIBAIOIINE
¢u3nyeckue BENMYMHBI: Ha OCHOBE aHajiu3a YCJIOBHS 3aJauyd 3allUChIBaTh KpPAaTKOE YCIIOBHE,
HOJICTABIATh (PU3MUECKUE BEIUYMHBI B (OPMYJbl M MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIE
TaHHBIe, HEOOXOAMMBIE IJIsl PEUICHHs 337ad, OLEHUBATH PEATUCTHYHOCTh MONYYCHHOH (U3NYECKOM
BEJIMYMHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIIMThH MPH MOMOLIH (U3UIECKUX METOJOB, B OMHMCAHUH
HCCIIEIOBAaHMsI BBIJICJIATh NPOBEPsieMOe MPEAIOI0KEeHNEe (TUIIOTE3Y), pa3aIndaTh U UHTEPIPETUPOBATD
IIOJTyYEHHBIH pe3ysbTaT, HAXOJAUTh OLIMOKU B XO/I€ OIIBITA, JIeJIaTh BHIBOJIBI 10 €I0 Pe3yJIbTaTaM;

® [IPOBOJIUTh ONBITBI MO HAOMIOACHUIO (U3NYECKUX SIBICHHMM WIM (U3NYECKUX CBOMCTB Tel:
¢dbopMynIMpoBaTh MpOBEpsEMblE IPEANOJIOKEHHs, COOMpaThb YCTAHOBKY M3 IPEAJIONKEHHOIO
000pyI0BaHUs, 3aMKUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI,

® BBHITIOJHATH MPSIMbIE U3MEPEHHs PACCTOSHUS, BPEMEHM, Macchl Tena, 00bEMa, CUIIbl U TEMIEpaTyphl C
MCTIOJIH30BAHUEM aHAJIOTOBBIX W HU(MPOBBIX MPUOOPOB, 3aMUCHIBATh NOKA3aHUS MPHOOPOB C YUETOM
3aJJaHHO} a0COIIOTHOM MOTPENTHOCTH U3MEPEHUH;

® [IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OIHON (PM3UYECKON BETMUMHBI OT JAPYroi ¢ UCIOIb30BaHUEM
NPSIMBIX M3MEPEHUH (3aBUCUMOCTH MYTH PAaBHOMEPHO IBMXKYILErOoCs Tejla OT BPEMEHH JBHXKEHHS
Tena, CWJIbl TPEHHUs CKOJIBXKEHHsS OT Beca Teja, KadyecTBa OOpabOTKM IOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOUIA{ COTNPHUKOCHOBEHUS TEJ, CHIIBI YIPYTrOCTH OT yUTMHEHUS
MPY>KAHBI, BBITAIKHBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tella U OT TUIOTHOCTU YKHUJKOCTH,
e€ HEe3aBUCUMOCTH OT IUJIOTHOCTH Tela, OT TJIyOMHBI, HAa KOTOPYIO MOTPYKEHO TeJO, YCIOBHM
IUTaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4acTBOBATh B IUIAHMPOBAHWU Y4EOHOTO
UCCIIeIOBaHMsI, COOMpaTh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, Cleys NpEeAOKEHHOMY IJIaHy,
(bUKCHUPOBaATh PE3YNBTATHI MONYYSHHON 3aBHUCUMOCTH (PM3WYECKUX BEIMYMH B BHJE MPEIOKEHHBIX
TaOJUI] ¥ TPapUKOB, JETaTh BEIBOJBI TI0 PE3yJIbTaTaM MCCIIETOBAHMS,

® [IPOBOJIUTH KOCBEHHBIE M3MEPEHUST (PH3MUECKUX BEIMYHH (IUIOTHOCTH BEIIECTBA KHUJIKOCTH M TBEPIOTO
TeNa, CUJa TPEHHs CKOJBbKEHUs, JaBJI€HUE BO3/yXa, BBITAJKHUBAIOLIAs CHUJa, JCHCTBYIOIAs Ha
NOTPYXEHHOE B KUJIKOCTH TEJO, KOAPPHUIMEHT MOJIE3HOTO JACHCTBUS MPOCTHIX MEXaHU3MOB), CIEIYS
MPE/UIOKEHHOW HWHCTPYKIMU: TIPH  BBIMIOJIHEHUH W3MEPEHUH coOMpaTh JKCIEPHUMEHTAIBHYIO
YCTaHOBKY W BBIYHCIISITh 3HAYCHNE NICKOMOW BEITMYHMHEI;

e co0JII0/1aTh TIPaBHUJIa TEXHUKU O€30MacHOCTH MPH paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

® yKa3bIBaTh MIPUHLMIIBI JCUCTBUSA MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD, TUHAMOMETP,
cooOmraromuecst CoCynbl, OapoMeTp, pblYar, TOABIKHBIA W HETOABIKHBINA OJIOK, HaKIOHHAS
IJIOCKOCTB;

® XapaKTEePHU30BaTh NMPHHIUIIBI JCHCTBHUS W3YYEHHBIX NMPHOOPOB U TEXHHUYECKHX YCTPOWMCTB C OMOPOH Ha
X omnucaHus (B TOM 4YHCIE: TMOAUIMITHUKH, YCTPOWCTBO BOJONPOBOJA, TMIPABIMUYECKUIl Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOI HACOC, ApEOMETP), UCIOJb3Ys 3HAHUS O CBOWCTBAX (PM3NYECKUX
SIBIICHUI U HEOOXOMMbIe (PU3MUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;



® NIPUBOJUTH MpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEpPax) HPAKTUYECKOIO HCIOJIb30BaHMS
(bU3UYECKUX 3HAHUN B TOBCEIHEBHOW JKM3HU NIl oOecredeHus: 0€30MMacHOCTH TpH OOpalieHuu ¢
npubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0pPOBbS U COOJIOJCHUS HOPM
9KOJIOTMUECKOT0 TIOBEJICHUS B OKPY>KaIOILEH CpelE;

® OCYIIECTBIIATH OTOOpP UCTOYHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUHU C 33JJaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOLIMXCS 3HAHUN M MYTEM CPAaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIACTIATH
uH(pOpMalHIO, KOTOpas ABJISAETCS IPOTUBOPEUNBOM UM MOKET OBITh HEJOCTOBEPHOM;

® HCIIOJIB30BATh IPH BBHIMOJIHEHUHN YYEOHBIX 3a/laHUi HAayYHO--TIONYJSIPHYIO JUTEpaTypy (U3NUIECKOTO
COZIepKAaHUsA, CIpPaBOYHbIE MaTepuaybl, pecypchl cetdu MHTepHer, Biagers npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3 HCTOUYHUKOB
uHpopManuy (U3UIECKOTO COJEPKAHHUA, B TOM YHUCIE ITYOJUYHO JeNaTh KpPaTKUE COOOIEHHS O
pe3yabTaTtax MPOEKTOB WM y4eOHBIX MCCIEIOBAHUM, IPH STOM I'PAMOTHO HMCIOJIB30BAaTh W3YyUCHHBIN
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUIEHUE NPE3EHTALNEH;

® [IPY BBITIOJJHEHUH YYEOHBIX IPOEKTOB M HCCICAOBAHWHA pacrpeneniarth O0sS3aHHOCTH B TPYIIE B
COOTBETCTBUM C IOCTABJIECHHBIMH 3aJayaMM, CIECIUTh 3a BBINOJIHEHUEM IIJIaHa IEHCTBUMN, aJeKBaTHO
OLIEHUBaTb COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TPYIIbI, BBICTPaUBaTh KOMMYHHMKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAsE MHCHHE OKPYKAIOIIHX.

K koHmy oOydenuss B 8 KkJjacce TpeaMETHBIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI

OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

® HCIIONB30BATh TOHSATHS: Macca M pPa3Mepbl MOJIEKYN, TEIUIOBOE JBIKEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHHS BEIECTBA, KpPUCTAJUIMYECKHME U aMopdHble Tela, HACBILIEHHbIH |
HEHACBIILEHHbIN Nap, BIAKHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS 3HEPrusi, TEIUIOBON JBUTaTellb,
AJIEMEHTAPHBIN  AJIEKTPUYECKUH 3apsill, AJIEKTPHUYECKOE TII0JIe, MPOBOJHUKH U  JUIJICKTPHUKH,
IIOCTOSIHHBIN 2JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

® paznuyarh SIBIEHUSA (TEIUIOBOE pacUIMpEHUE WU CXaThe, TeIulolepesrada, TEIJIOBOE paBHOBECHE,
CMayMBaHME, KaNWUIIpHbIE SBJICHMS, WCHApeHHe, KOHJAEHCAalMs, IUIaBJICHHE, KPHCTAJUIN3ALUSI
(oTBepAeBaHME), KHUIEHHE, Teronepesadya  (TEIUIONPOBOJHOCTh, KOHBEKIMS, HU3Iy4YEeHHE),
AIIEKTPHU3AIHS TEJ, B3aNMO/ICHCTBHE 3aps/I0B, EHCTBUS AIMEKTPHUECKOTO TOKA, KOPOTKOE 3aMBbIKaHNE,
B3aMMOJICHCTBHE MAarHUTOB, JICHCTBHE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
MHAYKIHS) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
¢buznyeckoe IBICHUE;

® pacrio3HaBaTh IPOSBICHWE HM3YyYCHHBIX (U3UYECKUX SBICHUHA B OKPYXAIOIIEM MHpE, B TOM YHCIIE
¢usnyeckue ABICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KalWUIPHBIE SIBIEHUS B MPHUPOJIE,
KpUCTAJIIBl B MpHUpoae, uznydenue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE
pOCBI, TyMaHa, HWHEs, CHEra, DJJIEKTPHYECKHE SBICHHS B arMocdepe, 3IIEKTPHUECTBO >KUBBIX
OpPraHU3MOB, MarHUTHOE IoJie 3eMJIH, Apeii¢ MOIHOCOB, POiIb MATHUTHOTO MOJIS JUI )KU3HU Ha 3emie,
MOJIIPHOE  CHUSHUE, TPU ATOM NEPeBOJUTH IMPAKTUYECKYIO 337ayy B y4eOHYIO, BBLICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBIICHUI;

® ONKCHIBaTh HM3YYECHHBIE CBOICTBAa Tel M (PU3UUECKUE SIBJICHUS, UCHONB3Yys (PU3MUECKUE BEIMUYHMHBI
(TemmepaTypa, BHYTPEHHSSI SHEPIHsl, KOJIWYECTBO TEIUIOTHI, yAETbHas TEIUIOEMKOCTh BEIIECTBa,
yaenpHas TEeIUIoTa IUIaBJICHHUA, yAeJIbHas TeIuloTa mapooOpa3oBaHUs, yJelbHas TEIIoTa CrOpaHus
TOIJIMBA, KOX((UIMEHT TOJE3HOrO JeWCTBUS TEIJIOBOM MAaIlMHBI, OTHOCHUTENIbHAS BIAXKHOCTh
BO3/yXa, DOJEKTPUYECKUH 3apssl, cujiIa TOKa, ODIEKTPUYECKOe HaIpsDKEHHE, COINpPOTHBIICHHUE
MIPOBOJHHKA, YEJIbHOE COMPOTUBIIEHHE BEIIECTBA, pab0oTa U MOIIHOCTb 3JIEKTPUUYECKOr0 TOKA), MPHU
ONMCAaHWH TPABHIFHO TPAKTOBATh (U3WYECKUH CMBICI HCIIOJNB3YEMbIX BEIUYMH, O0O3HAYCHHS H
eIMHUIIB PU3NYECKUX BETUYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (DU3MUYECKYIO BETHUUHY
C IpYTMMH BETMYUHAMHU, CTPOUTDH I'papUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;



® XapaKTepHU30BaTh CBOMCTBA Tell, (PU3HUECKUE SBJICHUS U MPOIECCHI, UCIOIb3Yys OCHOBHbBIE TOJOKEHUS
MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTPOEHHUS BEUIeCTBa, MPUHLUII CYNEepHo3uIuu Moyiel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH OMa Juid ydyacTka Lenu, 3akoH JDxoymsa—
JleHna, 3aKOH COXpaHEHUS SHEPIHM, NPH STOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aMMChIBaTh €r0 MATEMaTUUYECKOE BhIPAXKECHHE,

® O0BACHATH (PU3UUECKUE NPOIECCHI M CBOMCTBA Teld, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIHi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbISABIATh NPUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH
00BsCHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ ONMopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3MYECKUX SBJICHUH,
(U3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemiath pacy€THbIE 3aJayud B 2-3 JEHCTBUS, HCIONB3YysSd 3aKOHBI U (OPMYIbI, CBSI3BIBAIOIIME
¢u3nvecKre BeIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 337a4H 3alHMChIBATh KPATKOE yCIOBUE, BBISBIATD
HE/IOCTATOK JAHHBIX JJISl PELICHUs 3aJaud, BBIOMpATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIE IS e
pellieHrs, MPOBOAUTh pacué€Thl M CpPAaBHUBATH IMOJIyYEHHOE 3HAUYeHHE (U3MUECKON BEIMYUHBI C
W3BECTHBIMH JIaHHBIMH;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh MPU MOMOLIM (U3NYECKUX METOAOB, HUCIOIb3YS
ONMCAaHUE MCCIEAOBAHUSA, BBIIEIATh MPOBEPSIEMOE MPEANOIOKEHUE, OLCHUBATh IPABUIBHOCTh
MOpsAJIKA IPOBEICHUS HCCIIE0BaHUs, 1€JIaTh BbIBObL;

® [IPOBOJIUTH OMBITHI TIO0 HAOMIOACHWIO (U3HYECKHX SABICHUA WM (PU3HUYECKUX CBOMCTB Tel
(KanmMJUTApHBIE SIBIICHHSI, 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH
mpoliecca OCTBhIBaHWS M HarpeBaHus MpU HM3IYYEHHH OT IIBeTa HU3Nydarouleil (moriomiaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIEPATYPhl )KUJIKOCTH U IUIOMIAN €€ MOBEPXHOCTH,
MEKTpU3alMs TeJl W B3aUMOJCHCTBHE 3JEKTPUUYECKHX 3aps/ioB, B3aUMOJAECHCTBUE IOCTOSHHBIX
MarHMTOB, BU3yaJIM3allis MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, IEHCTBUS MarHUTHOTO IOJI Ha
MPOBOJAHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOMCTBA 3JEKTPOIBUTATENS MOCTOSHHOTO TOKA):
(dbopMynupoBaTh MPOBEPSEMBbIE MPEANONOKEHHs, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHUs, OIMCHIBATH X0 ONBITA U (POPMYITHPOBATH BHIBOKI;

® BHINIOJHATh MpsIMble M3MEPEHUs TEeMIepaTypbl, OTHOCHTEIBbHOM BIIQXXHOCTH BO3AyXa, CHJIBI TOKa,
HalpsDKEHHS C  HCIOJIb30BAaHMEM AHAJIOTOBBIX MMPUOOPOB M JAaTUYMKOB (PU3MYECKUX BEJIUYMH,
CpaBHMBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHON aOCOIFOTHON MOTPELTHOCTH;

® [IPOBOJIUThH UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (M3UYECKOMN BEJIMYUHBI OT JIPYrod ¢ MCIOJIb30BAHUEM
OpSIMBIX HW3MEpEeHUil (3aBUCUMOCTh CONPOTHUBIEHHSI IPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAH
MIOTNIEPEYHOI0 CEYEHHUs M YAEIBHOTO CONPOTHBIIEHUS BEUIECTBA NPOBOJHUKA, CHJIBI TOKA, MIYLIETO
4yepe3 MPOBOJHUK, OT HANpsDKEHUS Ha IPOBOJAHHMKE, HCCIEIOBAHUE IIOCIENOBATEIBHOIO U
MapajuleIbHOTO COEAMHEHMH MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAHUE, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh M3MEpPEHUs, cleAys NpeUIoKEHHOMY IIIaHy, (UKCHUPOBATH pPE3yJbTaThl IMOTYYEHHOH
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaMKOB, JeaTh BEIBOJBI MO pe3yJIbTaTaM UCCIIEI0BaHMS;

® MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIWYMH (yAeabHas TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE MTPOBOJIHUKA, pab0Ta U MOIIHOCTb AJIEKTPHUUECKOTO TOKA): TJIAHUPOBATh U3MEPEHUS,
co0uparh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CII€Aysd MpPeIIOKEHHOW WHCTPYKUUHU, U BBIYUCIATH
3HAYEHHUE BEINYMHBL;

e co0JII0/1aTh TIPaBHUJIa TEXHUKU O€30MacHOCTH MPH paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

® XapaKTepHU30BaTh NMPUHLUIBI ACUCTBUS U3YUYEHHBIX MPHOOPOB U TEXHHUUECKUX YCTPOICTB ¢ OMoOpoi Ha
UX OMucaHus (B TOM YHCIIE: CUCTEMa OTOIUIEHUSI JJOMOB, TUTPOMETD, MapoBas TypOuHa, aMIIepMETp,
BOJIbTMETpP, CUYETYUK DJIEKTPUUECKOW DHEPIHH, DJIEKTPOOCBETHTENbHbIE MPHOOPHI, HarpeBaTeIbHbBIE
AJIEKTPONIPUOOPHI (IIPUMEPBI), IITEKTPUUECKUE MPETOXPAHUTENH, HIEKTPOMArHUT, 3JEKTPOABUraTeb
MOCTOSIHHOTO TOKA), HCHOJb3ysd 3HAHUSA O CBOMCTBAX (DU3MYECKUX SBJIEHUH M HEOOXOIMMBbIe
¢u3nyecKkre 3aKOHOMEPHOCTH;



® pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HW3MEpUTENbHbIE MPUOOpPHI MO CXeMaM U
CXEMaTHUYHBIM PUCYHKaM (XKHIKOCTHBII TEPMOMETpP, TEPMOC, MCUXPOMETpP, TUTPOMETp, ABHUraTeib
BHYTPEHHEIO CrOopaHusi, 3JIEKTPOCKOIN, pPEOCTaT), COCTABJIATH CXEMbI JJIEKTPUUYECKUX LENel ¢
MOCTIeIOBATEIbHBIM U MApaJUICIIbHBIM COCJMHEHUEM 3JIEMEHTOB, Pa3iinyas yCJIOBHbIE 0003HAYEHUs
JIEMEHTOB JICKTPUYECKHX LIEeTIEH;

® NIPUBOJUTH MpPUMEpPbl (HAXOAWUTh HMH(POPMAIMIO O TpUMEpax) MPAKTUYECKOTO HCIIOIb30BAHMS
(Gu3nYecKUX 3HAHUM B NOBCEAHEBHOM >KM3HM Ul oOecriedeHus: 0e30MacHOCTH IpU OOpallleHHH ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 370pOBbs U COONIONEHHUS HOPM
9KOJIOTUYECKOT0 ITOBEIECHUS B OKPYKAIOLIEH Cpele;

® OCYIIECTBIIATh MOUCK MHpopMauuu usnueckoro coxaepxkanus B VIHTepHeTe, HA OCHOBE UMEIOIUXCS
3HaHUN W TyTEM CpaBHEHHs JOMOJHHUTEIbHBIX HCTOYHUKOB BBIIENATH HH(POPMAIUIO, KOTOpas
SBIISICTCS IPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

® HCIIOJIb30BATh IMPH BBHIMOJIHEHUH YYEOHBIX 3aJlaHUi HAayYHO--TIONYJSIPHYIO JUTEpaTypy (U3NUIECKOTO
COJIepKAaHUA, CIpPaBOYHbIE MaTepuaybl, pecypchl cetu MHTepHer, Biagers npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUU U3 OTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

® C03/7aBaTh COOCTBEHHbIE NHCBMEHHbIE M KPAaTKUE YCTHBIE COOOLIEHHs, 0000mas MHPOpPMALUIO U3
HECKOJIbKUX HCTOYHHUKOB (DU3NYECKOTO COJAEp)KaHUS, B TOM 4YHCIE MYOJIMYHO MPEICTaBIATH
pe3yJIbTaThl IPOEKTHOM MIIM MCCIIEAOBATEIbCKON JESATENbHOCTH, MPU 3TOM I'PaMOTHO HMCHOJIb30BaTh
W3YyYEHHBIN MOHATHWHBIN ammapar Kypca (pU3uKH, COPOBOXKIATh BHICTYILICHHE MTPE3CHTAINCH;

® [IPH BBINIOJIHEHUH YYEOHBIX TPOCKTOB W HCCIEAOBAHMHA (PU3UYECKUX TIPOIECCOB PaACTPEACTATH
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMHU 33/1a4aMH, CJIEIUTh 32 BBIITOJHEHUEM
IUTaHA JIEHCTBUM U KOPPEKTUPOBATh €ro, aJleKBaTHO OLCHUBATH COOCTBEHHBIN BKJIAJ B JIESATEIbHOCTD
IpYIIbl, BBICTPAWBAaTh KOMMYHHMKATUBHOE B3aUMOJICHCTBHE, MPOSIBIIAA TOTOBHOCTh pa3pellaTh
KOH(JIUKTHI.

K kxoHny oOyueHuss B 9 kJjacce mnpeaMeTHbIE pe3yjabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

® 1CNONb30BaTh MOHATUS: CUCTEMa OTCY€Ta, MaTepuajbHas TOYKA, TPAEKTOPHUS, OTHOCHTEIHHOCTH
MEXaHUYECKOro JBMKEHUs, Jledopmanus (ynpyras, miacTudeckas), TpeHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPAOIO Tela, paBHOBECHE, MEXaHWYECKHE KoyeOaHUs M BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3J€KTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTAIbHO30PKOCTH,
CIEKTpPhl HCITyCKaHHWsl W TOIJIOLIeHHs, anbda-, OeTa- M ramma-u3iaydeHHs, H30TOIbI, sAepHas
JHEPIreTHKA;

® pa3nuyarh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE IMpPSIMOJIMHENHOEe JBUXKEHHE, PaBHOYCKOPEHHOE
MpsIMOJIMHEIHOE JIBUYKEHHE, CBOOOJHOE MaJeHHE Tell, PaBHOMEPHOE MABM)KEHHE IO OKPYXHOCTH,
B3aUMOJICHICTBHE TeJl, PEAKTHBHOE JIBUXKCHHE, KOJICOATEIbHOE [IBIKEHHE (3aTyXaroolue Hu
BBIHY)KJICHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JIBUXKEHHE, OTpPaK€HHE 3BYKa, MNPSMOJIUHEHHOe
pacnpoCTpaHEHUE, OTPAKEHUE M TPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTpPaXXEHHE CBETA,
pasnoxeHue Oenoro cBera B CIHEKTP M CIOXKEHHE CIHEKTPalbHBIX I[BETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJIM0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUATOr0 CIIeKTpa U3IyYEHHs ) 110 ONMUCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MUECKUX SIBICHUH B OKpYXKarolleM MHpe (B TOM 4YHCIIEe
¢usnyeckue SABICHUS B MPUPOJE: NPWIMBBI M OTIHUBBI, JBHXKeHHE IUlaHeT COJIHEYHOH CUCTEMBI,
pPEaKTUBHOE [BUKEHHE MHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMH, 3EMIIETPSICEHHE,
ceificMMuecKue BOJHBI, I[yHaMH, 7XO, I[BE€Ta TeJ, ONTUYECKUE SIBJICHHS B MPUPOJIE, OMOIOrHYEcKOoe
NeicTBHe BUAMMOIO, yIbTPA(HOJIETOBOIO U  PEHTTEHOBCKOTO  M3JIY4YEHHUH, €CTECTBEHHBIN
pPalMOaKTUBHBIA (OH, KOCMHUYECKHE Iy4H, PAAMOAKTHUBHOE H3Iy4YeHHE NPUPOIHBIX MUHEPAJIOB,



JEMCTBUE paJMOAKTUBHBIX U3JIyYEHUI HA OpPraHU3M YEJIOBEKa), IPU 3TOM NEPEBOAUTH PAKTHUECKYIO
3ajauy B yueOHYIO, BBIICIISTH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUN;

® ONKCHIBaTh HM3YYCHHBIE CBOICTBAa Tel M (PU3UUECKUE SIBJICHUS, UCHONB3Yys (PU3MUECKUE BEIUYUHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTD TeJa TP HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHHUE, NIEPEMEILEHUE,
MyTh, YIJOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CUJIA TSKECTH, YCKOpEHHE CBOOOJHOTO
najeHusi, BeC Tela, HMIIYJIbC Tella, HMIIYJIbC CHJIbl, MeXaHHudeckas paboTa U MOIIHOCTb,
[IOTEHLIMAJIbHAs DHEPIUsl Tejla, MOJHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, MOTEHIUAJbHAs SHEprus
C)KATOM MNpYKUHBI, KUHETUYECKas SHEPIus, IOJHAs MEXaHWYecKas 3HEpPrus, NEepuoj U dYacTtoTa
KojeOaHui, [JIMHA BOJIHBI, T'POMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBeTa, IIOKa3aresb
MIPEJIOMIICHUSI Cpefibl), IPU ONMHUCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCHOJB3YEMBIX
BEIMYMH, 0003HAUCHHWsSI W EAMHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (OPMYJIBI, CBS3BIBAIOLIHE
JaHHYI0 (DU3MYECKYI0 BEIWYMHY C JPYIHMH BEIMYMHAMH, CTPOUTb TpapuKH H3YUYEHHBIX
3aBUCUMOCTEH (PU3NYECKIX BEITUYMH;

® XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS M MPOIECCHI, UCIONb3YS 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYNEPIO3ULUU CHJI, IPUHIUI OTHOCUTEIHHOCTH
I"anunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHHS U MPETOMIICHHSI CBETA,
3aKOHBI COXpPAHEHHUS 3apsIOBOTO U MAacCOBOIO YMCEN IPHU SAEPHBIX pEaKLUsaX, IPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMATUYECKOE BBIPAXKEHHUE;

® OOBSACHATh (PU3MUECKUE NPOIECCHI M CBOMCTBA TelI, B TOM 4YHCIE M B KOHTEKCTE CHTYaIHi
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUYMHHO--CJIEACTBEHHbIE CBS3H, CTPOUTH
00BsicHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOi Ha 2—3 U3yUEHHBIX CBONCTBA (PM3MUYECKUX SBICHUIA,
(bu3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pemath pacu€THbIe 3a7aud (OMUparoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI), HCIONb3yS 3aKOHBI U
(dbopmyIbl, CBsA3bIBaOIME (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHAM3a YCIOBHS 33/1a4M 3aIlMCHIBATH
KpaTKOe yCJIOBHUE, BBISBIISITh HEAOCTAIONINE UM U30BITOUHBIC JaHHBIC, BRIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIUMBIE [UJIsl PELICHHs, MPOBOIUTH PACYETHl U OICHUBATh PEATUCTHYHOCTH IOIYYEHHOTO
3Ha4eHUs1 PU3NUYECKOI BETMUNHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPblE MOXKHO PEIINTh MPU MOMOIIM (U3UUECKUX METOJO0B, UCHOIb3Ys
ONMCAaHNUE MCCIEAOBAHUS, BBIIEIATh INPOBEPSIEMOE MPEANOIOKEHUE, OLCHUBATh IPAaBUIBHOCTh
MOpsAJIKA IPOBENICHUS UCCIIEIOBAHUS, 1€1aTh BBIBOAbI, MHTEPIPETUPOBATH PE3YJIbTaThl HAOMIOACHUN U
OTIBITOB;

® [IPOBOJIUTH ONBITHI 110 HAOMIOAECHUIO (DPU3MUECKUX SIBICHUN WIN (U3NYECKUX CBOMICTB Ten (M3ydeHue
BTOporo 3akoHa HpIOTOHa, 3aKkOHAa COXpaHEHMs] SHEPIUH, 3aBHCUMOCTb Iepuoja KoseOaHui
IIPYKUHHOTO MasTHUKA OT MAaccChl I'py3a M >KECTKOCTU IPYKMHBI M HE3aBUCHUMOCTb OT aMIUIUTY/bI
MaJIbIX KoJieOaHU, MpAMOIMHEHHOE pacHpOCTpaHEHUE CBETa, pasjioKeHHe Oenoro cBera B CIEKTP,
U3Y4YEHHE CBOWCTB M300pak€HUSI B IUIOCKOM 3€pKaje U CBOICTB H300pa)KeHHs NpeaMeTa B
coOuparoiieit TuH3e, HaOJI0IeHUE CIUIOUIHBIX U JIMHEWYaThIX CIIEKTPOB U3JIyUEHHs): CAMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa 0OOpYyIOBaHHS, OMHUCHIBATH XOJ ONBITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BHIBOIbI;

® [IPOBOJIUTH TPH HEOOXOAWMOCTH CEPHIO TMpPSIMBIX HW3MEPEHUH, OIpenenss CcpeaHee 3HaueHHe
U3MepsieMOoi BeUUrHBI ((POKYCHOE pacCTOsiHUE COOMparoIiel JMH3bI), 000CHOBBIBATh BBIOOP criocoba
u3MepeHus (M3MepUTeIbHOro mpudopa);

® [IPOBOJIUTH MCCIEIOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIMUYMH C MCIIOJIb30BAaHUEM IPSMBIX U3MEPEHHH
(3aBUCUMOCTh MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBMXEHHHM O€3 HadajJbHOW CKOpOCTH,
nepuosia KoiebaHUi MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH YIJla OTPaXKCHHS
CBETa OT yIja MaJeHus M yIJa NPEJOMJIEHUS OT yIJla MaJeHus): IJIaHUPOBaTh MCCIEN0BAaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCUPOBATh pE3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH
(bu3MYeCKUX BEJIWMYMH B BHUJIE€ TaOIUI U TPa(UKOB, €IaTh BHIBOJIBI 110 pe3yjIbTaTaM UCCIIEIOBaHMUS;



® MPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYUH (CPEOHSsE CKOPOCTh W YCKOPEHHE Tela MpHU
PaBHOYCKOPEHHOM JBHXEHUHU, YCKOPEHHE CBOOOIHOTO MaJeHHUsl, )KECTKOCTDh MPYKUHBI, KO3PPHUIHEHT
TPEHHUS CKOJBKEHHs, MeXaHWdeckas paboTa W MOIIHOCTb, YacTOTa M NEpUoJ KoJeOaHUit
MaTEMaTUYeCKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJa coOuparonie JIMH3BI,
pPaZAMOaKTUBHBIN (OH): IUIAHUPOBATh H3MEpPEHHUs, COOUPATh HKCIEPHUMEHTAIbHYI0 YCTAaHOBKY H
BBIIIOJIHATh HU3MEPEHMS, CIEeAys MNPEIJIOKEHHOW HWHCTPYKLHMH, BBIYHMCIATH 3HAYECHHUE BEIUMYHMHBI U
AQHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOW IMOTPELTHOCTH U3MEPEHUN;

e cOo0JII0/1aTh IPaBUJIa TEXHUKU O€30MaCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000PYI0BAaHUEM,

® pazNUYaTh OCHOBHBIC MPU3HAKH M3YUYEHHBIX (PU3UUYECKHX MOJENel: MaTepHalibHas TOYKa, aOCOIIOTHO
TBEPAOE TEJIO, TOYECUHBIM HCTOYHHMK CBETa, JIyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMma,
HYKJIOHHasi MOJI€JIb aTOMHOT0 Spa;

® XapaKTepU30BaTh MPUHLMUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOl Ha
UX OonucaHus (B TOM YHUCIE: CIIUJOMETpP, JAaTUMKU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHMS, PAKeTa,
9XO0JIOT, OYKH, MEPHUCKOI, (hoToammapar, ONTHUYECKUE CBETOBOJBI, CIIEKTPOCKOMN, J03UMETp, Kamepa
Bunbscona), ucnomnb3ys 3HaHUS O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEoOXoAuMmble (u3nyuecKue
3aKOHOMEPHOCTH;

® JICII0JIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHHMUYECKUX YCTPOWCTB, H3MEPUTEIbHBIX
npuOOPOB M TEXHOJIOTMYECKHUX MPOLIECCOB NPU PEUICHUH y4eOHO--TIPAaKTUYECKUX 3a/1a4, ONTHYECKUE
CXEMBI JJISl TIOCTPOCHUS N300paKEHH B TUIOCKOM 3€pKajie U COOMPAIOIIEH JTMH3E;

® NIPUBOJUTH MpPUMEpPHl (HAXOAWUTh HMH(POPMAIMIO O TPUMEpPax) MPAKTUYECKOTO HCIIOIb30BAHMS
(¢u3NYeCKUX 3HAHUM B NOBCEAHEBHOM >KM3HM JUIA OOecriedeHus 0e30MacHOCTH IpU OoOpalmieHuH ¢
npubopaMu M TEXHHUYECKUMH YCTPOICTBaMH, COXPAaHEHUS 3J0POBbS M COOJIIONCHUS HOPM
9KOJIOTUYECKOI0 MTOBEJICHUS B OKPYXKAIOIIEH cpefie;

® OCYLIECTBIISITh MOUCK HHpopMAMK (U3UYECKOTr0 coaepKaHusi B VIHTepHETe, CaMOCTOSATEIbHO
dbopMyIHpys TOWUCKOBBIA 3ampoC, HAXOMUTh MYTH ONPEACICHHUS IOCTOBEPHOCTH MOTYYCHHOM
nH(pOpPMAIUY Ha OCHOBE MMEIOUINXCS 3HAHUN M JOTTOJTHUTEIHHBIX UCTOYHUKOB,;

® 1CII0JIb30BaTh MPU BHINOJHEHUM Y4YEOHBIX 3a/laHui HAy4YHO--TIOMYJISIPHYIO JIMTEpPATypy (pusmdeckoro
COJlep’KaHusl, CIpPaBOYHBIE MaTepuanbl, pecypcbl cetu VIHTepHeT, BiaAeTb MNpuEéMamMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

® CcOo3/laBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMALMU U3 HECKOJBKHX
UCTOYHHUKOB (DU3UYECKOTO COJEpKaHMs, MyOJIMYHO NPEACTaBIATh pPE3yJIbTaThl MPOEKTHON WM
HCCIIEIOBATEIBCKON JIEATENBHOCTH, IIPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh H3YUYCHHBINH ITOHATHUIHBIN
anmapar Hu3y4daeMmMoro paszjena (U3MKH U COINPOBOXKAATh BBICTYIUIEHHWE INpE3eHTalued Cc ydEToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3ieioB U TeM
Ne i/ Kontpoabnbie | IIpakThue
InporpamMmmMal Bcero
padoTbl ue padoTh
Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAKOIIEro MUpa
11 ®uszrka - HayKa 0 IpUpoae 2
1.2 duznyueckne BeITNIUHBI 2
1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 1
Hroro mo pasneny 6




Pazpean 2. [lepBoHayanbHbIe CBeIeHNS 0 CTPOCHUH BellleCTBA

2.1 CrtpoeHue BeniecTBa 1
59 JIBMyKeHHEe 1 B3aMOJICHCTBHE YaCTHII 5
' BEIIECTBA
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 2
Utoro no pazneny 5
Paznen 3. /IBukenne u B3auMo/ieiicTBIE TeJl
3.1 MexaHnuecKoe IBIKEHUE 3
3.2 Wueprus, macca, TNIOTHOCTh
3.3 Cuna. Buasl cun 14 1
Hroro mo pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. llepenaua naBneHus: TBEPAbIMU 3
' TEJaMH, KHUJIKOCTSIMH U Ta3aMH
4.2 JlaBIIeHHE KU IKOCTH
4.3 AtmocdepHoe naBieHNE
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE , 1
' B HUX TEJIO
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTDH. JHEprus
51 Pabora 1 MOIITHOCTE
5.2 ITpocTeie MEXaHU3MBI
5.3 MexaHnudeckasi JHeprust 4 1
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
8 KJIACC

KoanuyecTBO 4acoB

HanmeHoBaHMe pa3eioB U TeM
IporpamMmmal Bcero

Ne n/m Kontpoabnsie | IlpakTnyeckue

padoThI padoThI

Paznen 1. TenyioBbie ABJICHUA

11 CrtpoeHue 1 cBOWCTBa BEIIECTBA 7

1.2 TenoBble mpoLecchl 21 1 5




Htoro no pazneny 28
Pa3zneu 2. JjiekTpryeckre U MATHUTHbIE SIBJICHUS
DNEeKTpUUECKUE 3apsabl.
2.1 3apsKEeHHbIE TeJla U UX 7 1
B3aHlMOJIECICTBUE
2.2 IToCTOSHHBIN IEKTPUUYECKUIN TOK 20 7
2.3 MarHuTHbIC SIBJICHUS 6 15
2.4 DneKTpoOMarHuTHas: MHIYKIIUS
Uroro mo pazneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 145
I[MTPOT'PAMME '
9 KJIACC
KounyecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mt Kourtpoasnsie | Ipakruueckue
NMPOrpamMmblI Bcero
padoThI padoThI
Pa3zgen 1. Mexannueckue siBJICHUA
Mexanndeckoe JBHKEHUE U
1.1 10 1
CHOCOOBI €r0 OMUCaHUs
1.2 BiaumoneiictBue ten 20
1.3 3aKOHBI COXPAHEHHUS 10
Hroro 1o pasneny 40
Pa3pnen 2. Mexanuyeckne KoJe0aHUS U BOJTHBI
2.1 Mexanuueckue KoneOaHus
2.2 MexaHu4ecKkue BOJTHBL. 3BYK
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE MOJe U
3.1 P 6 2
3JIEKTPOMAarHUTHBIC BOJTHBI
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacIPOCTPAHECHUS CBETA
4.2 JIMH3BI U ONITUYECKUE PUOOPHI




4.3 PasnoxxeHue 6emoro cBera B CIIEKTP 3 2
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€e sIBJICHUA
51 Hcnyckanue 1 NOTJIONIEHHE CBETa 4 1
aTOMOM
5.2 CtpoeHue aTOMHOTO sijipa
5.3 SnepHbie peakuu 1
Wroro no pazueny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
[ToBTOpenue u o6o0IIEHNE
6.1 cozepkanus Kypca pusuku 3a 7-9 9 2
KJ1acc
Htoro no paznemny 9
OBLIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME




