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Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®usuka — Hayka o npupoje. SBieHus npupoasl. GUsndeckue sSBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWyMHBL M3Mmepenune Qusmueckux BennynH. DPumveckue MPUOOPHI.
[TorpemHoCTh M3MEpEeHNNA. MeXayHapOIHAsI CUCTEMA €IMHMULI.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH M3y4daloT Npupoxay. EcTecTBeHHO-Hay4HBIH
METO/I TMO3HAHUS: HAOIIOJEHHE, IMOCTAHOBKAa HAydyHOTO BONPOCA, BBIABW)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe THUIOTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(u3NYeCKuX SABJICHUN C TIOMOIIIbIO MOJIEIEH.

JleMOHCTpaIuu.
1. MexaHI/ILIeCKI/Ie, TCIIJIOBBIC, BJ'ICKTpI/I‘IeCKI/Ie, MAarHuTHbIC, CBECTOBBIC SABJICHUA.
2. ®uznyeckue npuOOpbl M Mpolenypa NPsIMBIX H3MEPEHHI aHaJOroBBIM U

1M (pPOBBIM TPUOOPOM.
JIaGopaTopubie PabOTHI U OIIBITHL:

1. Omnpenenenue eHbl JEICHHS KTl U3MEPUTETHLHOTO TIprbopa.

2. W3mepenue paccTosHUI.

3. N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TeJa.

4, Omnpenenenne pa3MepoB MaJIbIX TeJ.

5. N3mepenue temmeparypbl MpU MOMOIIU XUAKOCTHOTO TEPMOMETpa M JaT4MKa
TEeMIIepaTyphbl.

6. [IpoBenenue uccrienoBaHus MO MPOBEPKE THIIOTE3BI: NANbHOCTh MOJETA MIApUKa,

MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM 0OJIbIlIEe BHICOTA MYCKA.

Pa3znes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHHHU BelecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. OMbITHI, JI0Ka3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenne vactull BemiecTBa. CBSI3b CKOPOCTH JBHMXKEHUS YaCTUI[ C TeMIIEpaTypou.
BbpoynoBckoe nBwxkenue, muddysus. BzauMopelicTBue dYacTHIl BELIECTBA: IPUTHKEHUE H
OTTaJIKUBaHUE.

ArperaTHble COCTOSHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH U  TBEPABIX
(kpuctaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSIHUN
BO/IBL

JIeMoHCTpalLuu:

1. Habmtonenue 6poyHOBCKOTO JIBHKEHUS.

2. Hab6monenue nuddysun.

3. HaGnronenue sBineHUN, OOBACHAIOMIMXCA MPUTHKECHUEM WIH OTTAJIKMBAHUEM

YaCTHI] BELIECTBA.
JlaGopaTopHbie pabOTHI U OHBITHL:

1. Ornenka AuaMerpa aToma METOJIOM PsIIOB (C UCTIONIb30BaHueM (oTorpaduii).
2. OnbITHI MO HAOTIOASHUIO TETIJIOBOTO PACIIMPEHMSI Ta30B.
3. OnbITHI MO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHue u B3anMoJeiicTBHE TeJl.
Mexanuueckoe ABukeHue. PaBHOMepHOe M HepaBHOMEpHOE JBUKEeHHE. CKOPOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKEHHUS.



SBnenue uHepuuu. 3aKOH WHepUUU. B3aumopeilcTBHE Ten Kak MPUYMHA W3MEHEHHS
CKOPOCTH JBMXEHHMS Teld. Macca kak mepa uHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna xak XapakTepuCTHKa B3aumojedcTBus Ten. Cuiia ynpyroctu M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBleHME TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux miuaHetax. Bec Tema. HeBecomocts. CrokeHue CHII, HalpaBJiEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuil. Cuna TpeHus. TpeHHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

JleMoHCTpauuu:

1. Habmtoienne MexaHu4ecKoro IBUKEHUS Tela.

2. N3mepenune ckopocTy NpsSMOJIMHENHOTO IBUKECHHS.

3. Habnronenue siBieHUs] HHEPLIUU.

4. Habntonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU TEII.

5. CpaBHEeHHME MacC TI0 B3aUMOJICHCTBUIO TEJL.

6. CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJTHOW MPSIMOH.

JlaGopaTopHble pabOThI U OMbITHI:

1. Omnpenenenre cKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapUKa B )KUJIKOCTH, MOJIENIN
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajiee).

2. Onpenenenve cpeAHed CKOPOCTH CKOJIBKEHUS Opycka WM IIapuka Io
HAaKJIOHHOH TUIOCKOCTH.

3. Omnpenenenre MIOTHOCTU TBEPAOTO TeNa.

4. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbKeHus (edopMalun) MpyKUHbI
OT MPUJIOKEHHON CUJIBL.

5. OmnbIThl, €MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca

TeJla ¥ XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH.

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

HaBnenne. CnocoObl yMEHBIICHHWs W yBEJIWMYCHHUs JaBiieHus. JlaBieHuwe Tasa.
3aBUCUMOCTD JIaBJICHU Ta3a OT 00bEMa, TeMiieparypsl. [lepenaua naBiaeHust TBEPABIMU TEJIaMHU,
KUIAKOCTAMHA M ra3zamu. 3akoH [lackans. [IHeBMatnueckne MamuHbl. 3aBUCUMOCTb JaBJICHUS
KUAKOCTU OT TiayOomHsl. ['mapocratuueckuii  mapagokc.  CooOmiaroniyecss  cOCyabl.
I'mppaBinueckne MeEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBiaeHue. [IpuuMHBI CyHIECTBOBAHHS BO3IYIIHOU
o6onoukn 3emau. OnwiTr Toppuyennu. M3mepenue aTrmMochepHOro HaBlICHHSA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJl YpoBHeM Mops. I[Ipubopsl ans wu3MepeHus
aTMOC(EepHOTO JTaBJICHHUSI.

JlelictBue JKMIKOCTM UM ra3a Ha IMOIPYKEHHOE B HHUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue Ten. BozayxonnaBanue.

JIleMoHCcTpaluu.

1. 3aBUCHUMOCTD JaBJICHUS T'a3a OT TEMIIEPATypHI.

2 [Tepenaua naByieHUs )KUAKOCTBIO U Ta30M.

3 CooOmaromiuecst COCyIbl.

4. I'mppasinueckuii npecc.

5 [IposiBnenue aelicTBUs aTMOC(EPHOTO TABICHHUS.

6. 3aBUCHMOCTh BBITATKUBAIOIICH CHIIBI OT O00BbEMa MOTPYKEHHON YacTH Tena U
IUIOTHOCTH JKUIKOCTH.

7. PaBeHCTBO BBITANIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KUKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABAaHUE WM TOTPYKEHUE Tl B 3aBHCUMOCTH OT

COOTHOIIEHHUS MJIOTHOCTEH Tea U KHJIKOCTH.

JlabopaTtopHble PaOOTEI U OIBITHI:

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOU B
JKUJKOCTH YacTH TeJa.




2. OrnpezenieHre BBITAJIKMBAIOIIECH CHUJIBI, IEUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUJIKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKHMBAIOLICH CWIbI, ACUCTBYIOIIEH Ha TElIO B
XKUJKOCTH, OT MAcChl TeJa.
4. OnpIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILIEN CUIIbI, IEHCTBYIOLIEH

Ha TEJIO B XHUJAKOCTH, OT 00bEMa MOTpYKEHHOW B JKUIKOCTb YAaCTH Tejlda U OT IJIOTHOCTHU
KUJKOCTH.

o. KoncTtpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKH U OINPEIEIICHUE €€
rpy30I0AbEMHOCTH.

Paznea 5. PaGora u MomiHOCTb. JHeEprus.

Mexannueckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HakKJIOHHas IJIOCKOCTh. llpaBuio paBHOBecus
priuara. [lpumeHeHue npaBuia paBHOBECHs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ mpocthix MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B ObITY M TEXHHKE.

Mexannueckas 5sHeprus. Kunernueckas M mnoTeHUuainbHas sHeprus. [IpeBpaiienue
OJIHOTO BUJa MEXaHUYECKOM 3HEpPruu B APYyroil. 3aKOH COXpaHEHUS! IHEPTUU B MEXAaHUKE.

JlemoHcTpanmu:

1. [Ipumepbl TPOCTHIX MEXAHU3MOB.

JlaGopaTopHble pabOThI U OTBITHI:

1. Omnpenenenve pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JIBIJKEHUHU Tejla IO
TOPU30HTAIIBHOM TOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHSI phlyara.

3. N3mepenue KIIJ] HakIIOHHOM TIOCKOCTH.

4, N3ydeHue 3aKkoHa COXpaHEHUsSI MEXaHUYECKOM YHEPTHUH.
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Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA.
Macca u pasMepbl aTOMOB W MOJIEKYJI. OTNBITBI, MOATBEPKIAIOININE OCHOBHBIE TOJIOAKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSIHUM BerecTBa. Kpucrammueckue
n amopdubie Tenma. OOBACHEHHWE CBOWCTB Ta30B, XUIKOCTEH M TBEPABIX TEI Ha OCHOBE
MOJIO)KEHU MOJIEKYJISIPHO--KUHETHYECKOW Teopuu. CMauMBaHUE W KallWUISAPHbBIC SBJICHHUS.
TermoBoe pacuiupeHue U ckaTHe.

Temnepatypa. CBs3p TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBH)KEHUSI YacCTHII.
Buytpennsis sneprus. CnocoObl HW3MEHEHHMsS BHYTPEHHEW »SHEpruu: Tervionepenada u
coBepleHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuectBo TemnoThl. YIeiabHas TEIIOEMKOCTh BeEIIECTBA. TeIIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlnmaBieHue M OTBEpAECBaHHE KPUCTALTMYECKUX
BEILIECTB. YJENbHAs TeIioTa IuiaBieHus. IlapooOpasoBanue W KoHjaeHcamnus. Mcnapenwue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEPAaTyphl KUIIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIUIUBA. Y IeIbHAs TEIJIOTa CTOPAHMSL.

[punnuner pabotsel TemnoBbix asurareneid KIIJ TemmoBoro nsurarens. TemnoBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAIlleHUs] SHEPTUH B TEIUIOBBIX MPOLECCaX.

JleMoHcTpalym.

1. Habnronenue OpoyHOBCKOTO JBHKEHUS.

2. Hab6monenue nuddysun.




3. Habnronenue siBineHuii cMauMBaHUs M KalTWJUISIPHBIX SIBIICHUH.

4. Habmroienne TemioBoro pacimpeHus Tell.

o. N3menenne naBneHWs Tra3a NpH H3MEHEHHMH O0bEMAa W HArpEeBaHUU WIIH
OXJIAKJCHUH.

6. [IpaBuna u3mepeHus Temrneparypsl.

1. Bunael Tenonepenayu.

8. OxJaxieHue Ipyu COBEPIICHUU PabOTHI.

9. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

10.  CpaBHeHHe TEIUIOEMKOCTEH PA3IMYHBIX BEIIECTB.

11. Ha6nronenue kuneHusl.

12. Halnronenue nocTostHCTBA TEMIIEPATYPhI MIPHU TIJIABJICHHH.

13. Moienu TEIUIOBBIX ABUTATEIEH.

JlaGopaTopHble pabOThI U OMbITHI:

1. OMBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHUS.

2. OnpITHI 0 BhIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnbITel IO HAOTIOJIEHUIO TETUIOBOTO PACHIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeNl.

4, Onpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITPHILIA.

o. OnebITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh JIaBJIEHHUsS BO3/JyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAKICHHUS.

6. [IpoBepka rUMOTE3bl JTHUHEHHOW 3aBHCHUMOCTU JUITMHBI CTOJOWKA KUIKOCTH B
TEPMOMETPUIECKOI TPYOKE OT TeMITEpaTypPHI.

1. HabGnmionenne  u3MeHeHusT BHYTPEHHEW SHEprum Tela B pe3ynbTare
Terionepeiayu U paboThl BHEUTHUX CHIL

8. HccnenoBanue siBJIeHUS TEIUIOOOMEHA NPHU CMENIMBAHUW XOJIOTHOW W TOpPSYCH
BOJIBI.

9. Omnpenenenre KOJWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW HpHU TEIIOOOMEHE ¢
HarpeTbiM METAIMYECKUM LUITUHAPOM.

10. Omnpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTRA.

11.  HccnenoBaHue mpoiiecca UCHApEHUsl.

12. Ompenenenne OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Ompenenenue yneabHOU TEIUIOTHI MJIABJICHUS Jb/A.

Pa3znen 7. DiiekTpryeckne 1 MAarHuTHbIE SIBJICHUSI.

Onektpuzarus Ten. J[Ba poma aeKTpuUecKuX 3apsjaoB. BzaumMoneicTBre 3apsyKeHHBIX
ten. 3akoH KymoHa (3aBUCMMOCTh CHIIBI B3aMMOJICUCTBHS 3apsSKEHHBIX TEI OT BEJIWYUHBI
3apsAZI0B U PACCTOSHUS MEXK]Y TEIaMH).

Dnekrpuyeckoe nosie. HanpsxEHHoCcTh 3eKkTpudeckoro noJid. [IpuHunun cynepno3uuuu
AIIEKTPUYECKHX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsjioB. DJIEMEHTApHBIN ayeKkTpuueckuil 3apsan. CtpoeHue
atoMa. [IpoBOJIHUKYU W JUANEKTPUKHU. 3aKOH COXPaHEHUSI JIEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKUM TOK. YCIOBHS CYyLIECTBOBAHUS 3JIEKTPUYECKOTO TOKa. McTouHukmM
MOCTOSIHHOTO TOKa. JleWCcTBUSA AIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJekTpudeckoe HampsbkeHue. ConpoTHBIEHHUE
MPOBOJHUKA. YJEJIbHOE CONPOTHUBIIEHHE BemecTBa. 3akoH Owma A ydacTka LenH.
[TocnenoBarenbHOE U NapaJIEIbHOE COEUHEHNE TPOBOTHUKOB.

PaGora u MomIHOCTH 2MEKTpHUECKOro Toka. 3akoH JDxoyms—Jlenna. Dnexrpuueckue
[[EeNU ¥ MOTPEOUTENN IIEKTPUIEeCKOl dHeprur B ObITy. KOopoTKoe 3aMbIkaHue.

IlocTtostHHBIE MarHUTHL. B3amMoaelcTBHE IOCTOSHHBIX MAarHuToB. MarHuTHOE TIIOJIE.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe JUIs ’Ku3HU Ha 3emuie. OnbIT Dpcrena. MarautHoe nose
ANEKTPUUECKOTO TOKa. [IprMeHeHne 3MeKTpOMarHiToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJIs



Ha T[POBOJHUK C TOKOM. OJEKTPOABUIaTelb IOCTOSSHHOrO TOoKa. lcnonb3oBaHue
JIEKTPO/IBUraTeNel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneitel  @apages. SIBieHue 3IEKTpOMarHUTHOM MHAYKuMH. IlpaBuno  Jlenua.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

JlemoHcTpanmu:

1. DneKkTpu3anus Tedl.

2. JIBa poja MEKTPUICCKUX 3apSAIOB U B3aUMO/ICHCTBHE 3apsHKEHHBIX TEIl.

3. YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOTIA.

4. DNEeKTpOCTATUICCKAS WHTYKIIHSL.

o. 3aK0H COXpaHEHUS MEKTPUUECKUX 3apsJIOB.

6. [TpOBOTHUKY U TUDIICKTPUKH.

7. MogenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,

8. HcTOYHMKH MTOCTOSTHHOTO TOKA.

9. JleficTBUSI DIEKTPUUYECKOTO TOKA.

10. DNEeKTPUYECKUM TOK B JKHIKOCTH.

11. I"a30BBIi1 pazps.

12. H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13. H3mepeHue 3IeKTPUIECKOTO HAIPSDKEHUS BOJIETMETPOM.

14. PeocTaT u Mmara3uH conpoTHUBIIECHHUI.

15. BzaumopeiicTBrE TOCTOSHHBIX MarHUTOB.

16.  MojenupoBaHue HEBO3MOXXHOCTH Pa3/IeJICHUS TIOJFOCOB MarHUTA.

17.  MojenupoBaHue MATHUTHBIX TOJICH MOCTOSIHHBIX MarHUTOB.

18. OmneIT Dpcrena.

19.  MarsauTHOE 1oJjie ToKa. DJIeKTPOMarHur.

20. JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

21. DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

22.  VccnepoBaHue€ SIBICHUS 3JIEKTPOMAarHUTHON MHAYKIUH.

23. Omnpiter @apages.

24.  3aBUCHMOCTb  HAlpaBJCHHUs HHIYKIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHHS.

25.  DnexTporeHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHble pabOThI M OIBITHI:

1. OnpiTel 1O HAOMIOACHWIO  DJIGKTPU3ALMK  TeJl  UHAYKUMEH ©  TpH
COMPUKOCHOBEHHUH.

2. HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIA HA IPOBOJAHUKH U JUTIEKTPUKH.

3. COopka u mpoBepKa padoThI NEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.

4. N3mepenue u perynupoBaHUe CUITbI TOKA.

5. N3mepenue u perynupoBaHUE HAMPSKECHHUSL.

6. HccnenoBanue 3aBUCUMOCTH CHUJIBI  TOKa, MHIYIIETO Yepe3 pe3UcTop, OT
COTPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPeE.

7. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTHUBIICHUS
MIPOBOJHHKA OT €ro JJIUHBI, TUIOIIAIH MOMIEPEYHOT0 CEYSHUS U MaTepuaa.

8. [IpoBepka mpaBuiia CIOKEHUS HAMPSLDKEHUN MPU MOCIIEI0BATEIbHOM COSTUHEHHUH
JIBYX PE3UCTOPOB.

9. [IpoBepka npaBuia i CUJIBI TOKA MIPH MAPATIEIBHOM COSIMHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI AMEKTPUUECKOTO TOKA, HAYILIETO Yepe3 Pe3UCTop.

11.  OmpeneneHrie MOIIHOCTH IEKTPUUECKOTO TOKA, BBIICTSEMON Ha PE3UCTOPE.

12.  HccnemoBanue 3aBUCMMOCTH CHJIBI TOKa, HWJIYIIETO dYepe3 JaMIouKy, OT

HanpsDKeHUs Ha Hel.
13.  Ompenenenue KII/] nHarpesarens.



14. I/ICCHeﬂOBaHI/Ie MAargsuTHOIO B3aI/IMOI[€I>'ICTBI/ISI IIOCTOAHHBIX MarHuTOB.

15.  /3ydyeHue MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB NpU UX OOBEIUHEHUU H
pa3aeIcHUN.

16.  HccnenoBaHue AEHCTBUS AIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnpITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbl B3aUMOJEUCTBUS KaTYIIKU C
TOKOM M MarHWTa OT CHJIbI TOKA U HAIIPAaBJICHHUS TOKA B KATYIIIKE.

18.  M3ydeHue neHCTBHSI MArHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.

19.  KoHcTpynpoBaHUe U U3ydeHHE PAOOTHI SIEKTPOIBUTATEIS.

20.  Hsamepenue KIIJ] snexTpoaBHUraTeIbHON YCTaHOBKH.

21.  OnbeITBl TO  WCCICNOBAaHUIO  SIBJICHUS  DJICKTPOMATHUTHOW  WHIYKIIHH:

UCCIIEIOBAaHUE U3MEHEHUI 3HAUEHUS U HAIIPABJICHUsI UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paszpnen 8. Mexanuyeckue siBJICHH.

Mexannueckoe ABmxeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoJuHEHHoe nABMkeHue. HepaBHomepHOoe
npsiMojiuHeitHoe JBmkeHue. CpeaHsisi M1 MTHOBEHHAs CKOpPOCTh Tejla IMpU HEPaBHOMEPHOM
JBIDKCHUH.

VYckopenue. PaBHOyckopeHHOEe mpsiMosiMHElHOe aBHkeHue. CBOOOJHOE TMajieHue.
OnbiTel ["anmines.

PaBHOMEpHOE NBIKEHME TIO OKpYKHOCTH. [lepuoa m wactora oOpamenus. JInHelHas u
yriaoBasi CKopocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[Tepsriit 3akon Herotona. Bropoit 3akon Herotona. Tpetuit 3akon Herotona. [Ipuniun
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWjla TPEHHSI CKOJIbKECHHS, CUjla TpEeHUs
MIOKOs1, IPYTUE BUABI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHUS. YCKOpeHHE CBOOOJHOTO MaJeHUS.
JBmwxenue 1ianetr BOkpyr Comnma. IlepBas kocmuueckast ckopoctb. HeBecomocth u
Meperpy3KH.

PaBHOBecue marepuanbHON TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKpeIUIEHHOM OChbI0 BpanieHusl. MoMeHT cuiibl. LIeHTp TshxecTu.

Nmnynse tena. M3menenne umnynsca. MMiynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexannyeckasi pabora u MomIHOCTh. PaGota cun Tspkectu, ynpyroct, TpeHus. CBsi3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHSATOrO HaJa MOBEPXHOCTHIO 3EMIIU.
[loreHunanpHas 3Heprus cxarod npyxxunbl. Kunernueckas sneprus. Teopema 0 KUHETUYECKOMN
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU.

JIleMoHCcTpaluu.

1. HaGnrogenne MexXaHMYeCKOTo JIBMDKCHHS Tella OTHOCHUTEIBHO pPa3HBIX Tei
OTCuéTa.

2. CpaBHeHME TMyTe W TPAEGKTOpUW JBMXKEHHMS OJHOTO W TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCYETA.

3. H3Mepenne CKOpOoCTH U yCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

4, HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. Habmroienne ABM>XEHUS TeNa M0 OKPYKHOCTH.

6. HabGnmionenne MexaHWYeCKUX SBJICHHM, MPOUCXOASIIUX B CHUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTENFHO KaOWHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMSI TeJla OT MacChl TeJa U ICUCTBYIOIIEH HA HETO CHUIIBIL.

8. Habmtoienne paBeHCcTBa CUJI MPU B3aUMOICHCTBUM TEll.

9. HM3Mmenenue Beca tena IprU YCKOPCHHOM IABHUKCHUU.



10. IIepenaya nmmynbca Ipyu B3aMMOAECHCTBUM TEIL.

11.  IIpeoOpazoBaHus SHEPTUU PU B3aUMOJICHCTBUU TEIL.

12.  CoxpaHeHHE UMIIYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUH.

13.  CoxpaHeHue UMIYIJIbCa MPU a0COIIOTHO YIPYTrOM B3aUMOICHCTBHUH.

14.  HalGmioneHune peakTUBHOTO JBU)KCHUSI.

15.  CoxpaHeHue MEXaHU4ECKOW SHEPruu Npu cBOOOIHOM Ma/ICHUN.

16.  CoxpaHeHHe MEXaHMYECKOW SHEPIWU TPHU [BWKECHUU Teja MOJ JACHCTBHEM
MPYKUHBL.

JlabopaTopHble pabOThI U OTIBITHI:

1. KoHncTpynpoBanue Tpakra Juisl pasroHa U JaJIbHEWIIEr0 paBHOMEPHOT'O ABUKEHHUS
LIapyKa WU TEIEKKH.

2. Omnpenenenre cpeHeld CKOPOCTU CKOJIbKEHMsI OpycKa WIIM JIBHXKEHUS IapHuKa I10
HAKJIOHHOH IUIOCKOCTH.

3. Omnpenenenre yCKOpeHHs Teja MpU paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKIIOHHOU
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBH)KEHUU
0e3 HauaIbHOU CKOPOCTH.

o. [IpoBepka rumoTesbl: €ciM MPU PAaBHOYCKOPEHHOM JABM)KEHHUU 0e3 HadajabHOU

CKOPOCTH IIYTH OTHOCATCA KaK P HEUYETHBIX YUCCI, TO COOTBETCTBYIOIIHEC IMPOMECKYTKHU
BPEMCHHU OAVUHAKOBBI.

6. HccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBKECHUSI OT CHIIBI HOPMAaJbHOTO
TaBIICHHSL.

1. Onpenenenre ko3hduueHTa TPEHUS CKOJIbKEHHUS.

8. Onpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JIBIKEHUHU Tejla IO
TOPU30HTAIBHOM MOBEPXHOCTH.

10.  Omnpenenenne paGOTHI CHIIBI YIPYTOCTH MPHU MOTBEME T'py3a C MCIOJb30BaHUEM
HEMOABUYKHOTO U MOJIBMKHOTO OJIOKOB.

11.  H3ydeHue 3aKOHA COXPAHCHHS YPHEPTHUU.

Pa3nen 9. Mexanndeckue Ko1e0aHus U BOJHEI.

KonebatenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUIA: TEPHUOJ, 4acTOTa,
aMIUIMTyJa. MaTeMaTu4eckuii W TPYKUHHBIM MasTHUKU. [IpeBpaiienue »sHepruu mnpu
KO0J1e0aTeIbHOM JIBYDKEHUU.

3aryxaronue koiebanus. BeiHyX1eHHBIC KoJieOaHus. Pesonanc. MexaHn4yecKue BOJIHBIL.
CaolicTBa MexaHM4eCKUX BOJIH. [IpoaosibHbIE U TTOTIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHu4eCcKHe BOJHBI B TBEPJOM TeJle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa u BeIcOTa ToHa. OTpaxkeHue 3Byka. IH(pa3Byk U ynbTpa3ByK.

JIleMoHCcTpaluu.

1. Habnronenue xonebanuit Te 1MoJ1 ASHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

2. Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TPYKUHE.

3. Habmroienue BBIHYXIEHHBIX KOJIEOaHH U pEe30HAHCA.

4. Pacmipoctpanenue mpoJ0abHBIX U MONIEPEYHBIX BOJIH (Ha MOJIEIH).

5. Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUYECKHI pEe30HaHC.

JIabopaTtopHble PaOOTEI M OIBITHI:

1. Omnpenenenre 4acTOTHI U Meproia KojaeOaHuit MaTeMaTHYeCKOro MasTHHUKA.

2. Omnpenenenre 4acTOTHI U MIeproia KoJaebaHui IPy>KMHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMepHOJa KoJIeOaHUN TOJBENICHHOTO K HHUTH Tpy3a
OT JUIMHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH TepuojAa KOJeOaHW MPYKMHHOTO MasTHHUKA OT

Macchl Tpy3a.



o. [IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJIeOaHUM I'py3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITE, JAEMOHCTPHUPYIOUINE 3aBUCHMOCTh IEpHOJa KOJeOaHHH NPYKHHHOTO
MasTHMKA OT MAacChl I'py3a U XKECTKOCTHU IIPYKUHBI.
1. N3mepenne yckopeHus: CBOOOHOTO MaJCHUsI.

Pa3nes 10. DinekTpoMarHuTHoOe 1M0J1e M 3JIeKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMarHUTHOE MoJie. DJIEKTPOMarHuTHblE BOJIHBL. CBOWCTBA 3JEKTPOMArHUTHBIX
poJH. [IIxana OJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanne QJICKTPOMAruuTHBIX BOJIH IJISA COTOBOM
CBSI3HU.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

JlemoHcTpanmu:

1. CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBbIe cBOlicTBa cBETA.

JlaGopaTopHble pabOThI U OMbITHI:

1. N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBbIe IBJICHHUS.

JlyueBas mognens cera. Mcrtounuku cBera. [IpsAMoJsiMHETHOE pacrpoCTpaHEHHE CBETA.
3armenus Comnna u JIlyasl. Otpakenue ceta. [lmockoe 3epkaino. 3aKOH OTpaKEHHSI CBETA.

[Ipenomiienne cBeta. 3aKoH npesomiieHHs cBeta. [lonHoe BHYTpeHHEE OTpaKEHHE CBETA.
Hcnonr30BaHMe TTOJIHOTO BHYTPCHHETO OTPAKCHUA B OIITUHYCCKHUX CBETOBOAAX.

Jlunza. Xon myded B smH3e. Ontuueckas cucrema ¢oToamnmnapara, MUKpPOCKONa U
Teneckomna. ['1a3 kak ontudeckas cucreMa. bian3opykocTs U JaibHO30PKOCTb.

Paznoxenune Gemoro cera B cnekTtp. OmnbiTel HbloToHa. CroxkeHHE CIEKTpalbHbBIX
uBeToB. [{ucnepcus crera.

2 leMOHCTl )alu.

1. [IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

2. OTpaxeHue cBera.

3. [Tony4yenue n300pakeHI B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4, [Ipenomiienne cBera.

5. OnTHYECKUN CBETOBOJI.

6. Xon tydeid B coOuparomei JTruH3e.

7. XoJ ny4der B pacCeUBaloIEH JIMH3E.

8. [Tony4yenue n300pakeHUI C TOMOIIIBIO JTH3.

9. [Ipunuun nefictBus GoTroarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Monens riaasa.

11.  PasnokeHue O0€I0TO CBETA B CIICKTP.

12. [Tonyuenue 6e10ro cBETa MPH CIOKEHUU CBETA PAa3HBIX I[BETOB.

JIabopaTtopHble PaOOTEI U OIBITHL:

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaXEHUSI CBETOBOTO JIydya OT yrija MajeHusl.

2. N3ydeHnne xapakTepucTUK H300pakeHUs IIpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yrila TPEJIOMIICHHS CBETOBOTO Jy4ya OT yrja
MaJCHUs Ha TPAHUIIE «BO3LyX—CTEKIIO.

4. [Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.

6. OnBITHI MO Pa3IoKEeHHUIO O0EI0T0 CBETa B CHEKTP.

7. OnBITHI IO BOCHPHATHIO [[BETA IPEIMETOB MPHU UX HAOTIOACHUU Yepe3 I[BETOBBIC
(GUIBTPHI.

Paznen 12. KBanToBLIe IBJICHHUS.
OmnsiTel Pezepdopna u mmanerapHas monenb atomMa. Mojens atoma bopa. Mcnyckanue u
norJyomnieHre ceera atomoM. KBautel. JInHeluaThie ClIEKTPHI.



PagnoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sIpa.
Hyxionnas Mopnens aromuHoro sigpa. HW3ortomsl. PaanoaktuBHble npeBpaimienus. [lepuon
rojypacnaaa aTOMHBIX siIep.

SnepHble peakuu. 3aKOHBI COXpAaHEHUS 3apsiI0BOTO U MacCOBOI'0 YHMCEI. DHEPTUs CBA3U
aTOMHbIX szep. CBs3p Macchl W 3Hepruu. Peakuuu cuHTe3a W JeneHus saep. McTouHuku
sHepruu CoJiHLA U 3BE3L.

SAnepHas sHepreTuka. JleicTBUsA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHNU3MBI.

JleMoHCTpauuu:

1. CrieKTphbl U3JIy4yeHHs U MOIJIOIIEHHUS.

2. CriexTpbl pa3IMyHBIX Ta30B.

3. CrnexTp BoAOpoOIa.

4, HaGnronenue tpexoB B kamepe Busbcona.

o. Pabota cuérunka HOHU3UPYIOMIUX U3TYUECHH.

6. Perucrpanus u3mydeHus IPUPOIHBIX MUHEPATIOB U TMPOYKTOB.

JlaGopaTopHble pabOThI U OMBITHI:

1. Habnroenne CrijionTHpIX U IMHEHYAThIX CIIEKTPOB W3ITyYEHUSI.

2. HccnenoBanue TpeKoB: U3MEpEHHE DHEPTUH YACTUIBI 10 TOPMO3ZHOMY ITYTH (IO
doTorpadusm).

3. N3mepenue pagnoakTuBHOro (hoHa.

13. IoBTOPHUTEIHHO-0000 AU MOTYJIb.

[ToBTOPUTEIIBHO--0000IIAOIUH  MOIY/Ih MpEAHA3HAYECH JUIS CHUCTEMAaTH3aIlluud |
0000IIEeHUS TIPEIMETHOTO COJACPKAHKS M OIBITA JISATSIIBHOCTH, IPHOOPETEHHOTO TIPH M3YICHHH
BCEro Kypca (pH3WKH, a TakXke JUIS MOJArOTOBKH K OCHOBHOMY TOCYIAPCTBEHHOMY 3K3aMeHY 10
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydeHHMH [JaHHOTO MOJIYNSI pealu3yloTCd U CHUCTEMaTU3UPYIOTCS  BHUbI
NEeSTebHOCTH, Ha OCHOBE KOTOpPBIX OOEecCHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HOpMHUpYETCS €CTeCTBEHHOHAy4Hast
IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBICHUU MPHUPOABI M TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SBJICHUS, NPUMEHSSI IOJTy4YEeHHbIE 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KaUeCTBEHHBIEC U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHANBEHO AEATEIBLHOCTHBIN XapakTep JaHHOTO pasjena pealu3yercs 3a CHET
TOTO0, YTO 00Y4aroIIKecs: BBIIOIHSIOT 3aJJaHKs], B KOTOPHIX UM IpeiaracTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUW pACIO3HABATH M HAy4YHO OOBSCHATH (DU3HUECKUE
SIBJICHUS B OKPY>KaIOILlel MPUPOIE U TIOBCETHEBHON KU3HU;

HCII0JIb30BAaTh HAYYHBIE METO/Ibl UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUI, B TOM YHCIE IS
MPOBEPKHU THIOTE3 U MOTYYSHHS] TEOPETUUECKIX BBIBOJIOB;

OOBSCHATH, HAy4YHbIE OCHOBBI HamOOJee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HANpUMeEpP, MPAKTHUECKOTO HCIOJIb30BAHUS PA3IUYHBIX MCTOYHUKOB SHEPrHH Ha
OCHOBE 3aKOHa IIPEBPAIICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB DHEPTHH.

Kaxnas w3 TeM J[aHHOTO MOMYNS BKJIIOYAeT OSKCIEPUMEHTANIbHOE HCCIEeOBaHHE
obobmaromiero xapakrepa. Moaynb 3aBepliaeTcsi MPOBEACHUEM TUATHOCTHYECKON U OLIEHOYHOM
paboThI 3a KypcC OCHOBHOTO o0riero oOpa3oBaHusl.



IIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMA YYEBHOI'O ITPEIMETA

W3yuenne ¢u3Mkn Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HANpaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MMPEAMCTHBIX O6pa3OBaTCJH)HI)IX PE3YyIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI:

1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:

— TIPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (hU3ndecKoit
HayKH;

— IIEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTBH K aKTUBHOMY YYaCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAUYUMBIX M 3TUYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

— O0CO3HaHHE BAKHOCTU MOPATBLHO--3TUYECKUX MPUHIIUIIOB B ACSITEIIBHOCTU YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

— BOCIIPHUATHE ICTETHYECKUX KAYECTB (PU3UYECKON HAyKH: €€ TapMOHHYHOTO MOCTPOECHUS,

CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHWE IEHHOCTH (PU3UYECKON HAyKHW KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIISAIOIIEH KYIbTYphI;

— Ppa3BUTHE Hay4yHOM JII0003HATEIILHOCTH, MHTEPECA K UCCIIE0BATENBCKOM 1eATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIHOHAJIBLHOIO 0JIATOIOJIYyYHSI:

— OCO3HaHUE ILIEHHOCTH 0e30MacHOT0 00pa3za KHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpe, BaXHOCTH MpaBWJ O€30IaCHOrO TOBENCHHUS Ha TPaHCIOPTE, Ha J0porax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIIOBHUSX;

— c(hopMHUPOBAaHHOCTh HaBbIKa pe(IeKCHUU, TPU3HAHNE CBOETO IpaBa Ha OIIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejloBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTUBHOE y4yacTHE€ B PEIICHUU MPAKTUYECKUX 3a7au (B paMKaxX ceMbU, 00pa3oBaTeIbHON
OpraHu3aliy, TOopoJa, Kpas) TEXHOJOTMYEeCKOM M COLMaIbHOW HAMpaBiICHHOCTH,
TpeOyIOIMMX B TOM YUCIE U (U3NYECKUX 3HAHMUIA;

— HMHTepec K NPAKTHUECKOMY U3YUECHHUIO MPOQeCcCHii, CBA3aHHBIX C (PU3HUKOI;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHUeHTalMs Ha TMpUMEHeHHe (PU3UYECKHX 3HAHUW JUId pelleHds 3anady B o0nactu
OKpYXaIoLlEel Cpe/ibl, IIIaHUPOBAHMS MTOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEICTBUM
JUISL OKpY>KaroLel cpeibl;

— OCO3HaHHUE TTI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTeH UX pelIeHHUS,;

8) axanTanyu K U3MEHSIOIIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:

— TOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBIMIOJHEHUU WCCIEIOBAHUIA M TMPOEKTOB
(bu3nuecKoil HaMPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

— TMIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JIEATEIbHOCTD;

— TMOTPeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucle (OPMYTUPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

— Oco3HaHue Ae(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

— TUIaHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

— CTpEeMJICHHE AaHAJM3HpPOBATh W BBIABIATH B3aHMMOCBSI3M MPHUPOABI, OOIIECTBA U
SKOHOMHWKH, B TOM YHCJIE C UCTIONB30BaHUEM (PU3NIECKUX 3HAHUIA,



— OLIEHKA CBOUX JEHUCTBUM C Y4ETOM BIMUSHUS HA OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
1J100abHBIX TOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATDI:

B pesymprare oOcBOGHHMS mOporpamMmbl MO (PU3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydaromerocsi OyayT CcGHOPMHUpPOBAHBI METANpPEIMETHBIE PE3yIbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCAJIbHBIC y4eOHBbIC JECWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEPCAJIBHBLIC y‘-leﬁl—ll)le JaeicTBHUA

Ba3zoBble Joruveckue aeicTBUA:

— BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SBICHUI);

— YCTaHAaBJIMBATb Cym@CTBGHHBIfI IMPU3HAK KHaCCI/I(i)I/IKaHI/H/I, OCHOBAaHUA JIA
0000111eH!S ¥ CpaBHEHUS;

—_— BBIABJIATL 3aKOHOMCPHOCTH MW IMPOTHBOPECUHA B pacCMaTpHUBACMBbIX (1)aKTaX,
JaHHBIX U Ha6J'IIO}IeHI/I$[X, OTHOCANIINXCA K (i)I/I?)I/I‘-IeCKI/IM SABJICHUSM,

e BBIABJIATE IPUYUHHO-CICACTBCHHBIC CBA3U ITPU U3YUCHUN (1)I/I3I/I‘I€CKI/IX SIBJIEHUU U
IMpoHECCOB, ACIATh BBIBOJBI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHAYKTUBHBIX YMO3aK.]'IIO‘-IeHI/II71,
BbBIABUT'ATh TUIIOTE3bI O B3AMMOCBA3AX (1)I/I3I/IV-IGCKI/IX BCIINYHNH,

— CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemeHus y4deOHOW Qu3nmveckol 3anauu
(cpaBHeHHE HECKOJIBKMX BapHaHTOB PEIICHHs, BBHIOOp HamOojee MOIXOISIIIET0 C yIETOM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

— HCIOJIb30BaTh BOMPOCH! KaK HCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;

— MPOBOJUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(bM3UYECKUI AIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHUS,

— OIICHUBATh HAa NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIUIO, MOJYyYCHHYIO B
XOJIe UCCIIEI0BAHUS WM SKCIIEPUMEHTA;

— CaMoCTOSITENIbHO  (OPMYIUpPOBAaTh O0O0OOIIEHHUS W BBIBOJBI 10 pe3ylIbTaTaM
MIPOBEIEHHOTO HAOJIIO/ICHUS, OTIbITA, UCCIIEIOBAHMS,

— IPOrHO3HPOBATh BO3MOXKHOE JajbHeilliee pa3BuThe (U3UYECKUX IMPOIECCOB, a
TaK)Ke BBIJABUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

— NPUMEHSTh Pa3IMYHbIE METO/bl, HHCTPYMEHTHI U 3alPOCHI MPH MOUCKE U 0TOOpE
nH(OPMALIUY WIH JAaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (hr3nueckoit 3a1a4u;

— aHAJIM3UPOBATh, CHCTEMATU3UPOBATb M  HMHTEPIPETHPOBATH  HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTABICHHUS;

— CaMOCTOSITENILHO BBIOUPATh ONTUMANIbHYIO (POpMY MpeacTaBIeHUs HHPOPMAIUU U
WJUTIOCTPUPOBATH pelIaeMble 33Jjauid HEeCIOKHBIMU CXeMaMH, AUarpaMMaMiu, UHOU Tpadukod u
WX KOMOWHAIUSMHU.

KomMmyHukaTuBHBIE YHUBEpPcaIbHbIE y4eOHbIe 1eliCTBHUS:

Oo0menne:

— B X0Jie 00CYXJIeHUsI y4eOHOro MaTepuania, pe3yabTaToB JabopaTOpHBIX paboT U
MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl U BBICKAa3bIBATH WJICH,
HaIleJICHHbIE Ha pellieHre 3a7auu U Mo Iep:KaHre OIaroxkenareIbHOCTH OOIICHHUS;

— COTIOCTAaBJIATh CBOM CYXKJICHHUS C CYXKACHUSAMH JPYTUX YYaCTHHKOB JIHAJIOTa,
oOHapyXHBaTh pa3IUn4Ke U CXOJCTBO MO3UIIHII;



—  BBIpaXXaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—  nyONMYHO TPEACTABIATH PE3YJAbTaThl BBIIOJHEHHOTO (DU3UYECKOTO OMBITa
(9KCcIIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

CoBMecTHas1 1eSITeIbHOCTD:

— NOHMMAaTh M UCIOJB30BAaTh NPEUMYIIECTBA KOMAHAHON W WHIUBHIYaTbHON
paboTHI IPH pereHNH KOHKPETHON (PU3NIECKOI TPOoOIeMBI;

— NPUHUMATh [EM COBMECTHOH NEsITeIbHOCTH, OPraHM30BBIBATh JNEHCTBUS 1O €€
JOCTIKEHHUIO: PaCIIPeNieNIATh POJIH, OOCYKIIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHON padOTHI,
000011aTs MHEHHS HECKOJIBKUX YEIOBEK;

— BBITIOJIHAT CBOIO YacTh paOOTHI, JOCTUTAsl KAYECTBEHHOTO PE3yNIbTaTa 1Mo CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBHS C APYTrHMH WICHAMH KOMAH/IBI;

— OIICHMBATh Ka4yeCTBO CBOEro BKJIaJa B OOMUI TPOAYKT TIO KpPUTEPUSIM,
CaMOCTOSTEIEHO C(HOPMYITMPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSL.

PerJIHTI/IBHbIe YHUBEPCAJIBHbLIC y‘leﬁl—lble JaeilcTBHUA

Camoopranuszanus:

e BBISIBJIATH HpO6J'IeMI)I B XKHU3HCHHBIX H y‘Ie6HI)IX CUTyallusiXx, Tpe6YIOHII/IX JJIA
pereHust GU3NIECKUX 3HAHU;

e OPUCHTHUPOBATLCA B Pa3INMYHBIX moaxoaax IIPUHATHA peHIeHI/II\/’I
(MHAMBHlyalbHOE, IPUHATHE PELIEHUS B TPYIIE, IPUHITHE PELIEHUH TPYyNoif);

— CaMOCTOSITEIHHO COCTABJISITH AJITOPUTM PelieHus (GU3UIECKON 3a7aui WU TIaHa
UCCIEIOBAaHUSI € Y4€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh NpeAsiaraeMble BapUaHThl pelICHU;

— MIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTh 3a PEIIICHHE.

CaMOKOHTPOJIb:

— JaBaTh a/IeKBaTHYIO OLICHKY CUTYalluu U MpeJuiarath IiaH e€ H3MEHEHNUS,

— OOBSACHATh MPUYUHBI JTOCTIKEHUS (HEIOCTHIKEHUS) Pe3ybTaTOB JESATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

— BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh (B TOM 4YHCJIE€ B XOJ BBINOJIHEHUS
(bu3MYeCKOTo HMCCIeAOBAHUS WIHM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, U3MEHHUBIINXCS
CUTYaIii, yCTAHOBJICHHBIX OLINOOK, BO3HUKIINX TPYAHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEJIU U YCIOBUSIM;

IMOLUMOHATbHBIN HHTEJVIEKT !

— CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKka B XOJE CIOpa WIM IUCKYCCHUU Ha
Hay4YHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYToro;

IIpunsiTue cedst U Apyrux:

— npU3HaBaTh CBOE MPaBO HAa OWIMOKY NpHU pelIeHUuU (PU3MYECKHX 3ajad WIH B
YTBEPKJACHUAX HA HAyYHbIE TEMBI M TaKOE K€ MIPaBoO IPYToro.

INPEIMETHBIE PE3YJIBTATbBI

K xonny o0y4yenusi B 7 Ki1acce npeiMeTHbIe pe3y/IbTaTbl OCBOCHHS NPOIrpPaMMbl 110
¢puznke Ha 0a30BOM YpPOBHE JOJIKHBI OTPaXkKaTb CHPOPMHPOBAHHOCTHL y 00y4arOIIUXCH
YMEHHIt:

— UCIOJIb30BaTh MOHATUS: (DU3NYECKHEe M XUMHUUYECKHE SIBJICHHUs, HAOIIO/IEHUeE,
HKCMEPUMEHT, MOJIEJIb, TUIIOTE3a, CAMHUIIBI (PU3NUECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble
COCTOsIHMSI ~ BemiecTBa (TBEpHOE, IJKUAKOE, Tra3000pa3HOE), MEXaHHMYECKOe JIBUKEHUE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSMOJUHENHOE), TPACKTOpHUsS, PaBHOACHCTBYIOIIAs CHJIA,
nedopmanus (yrpyrasi, IiacTU4eckas), HEeBECOMOCTb, COOOIIAIONIUECS COCY/IBI;



— paznmuyarh sBieHUs (IudQy3us, TEIIOBOE JBM)KEHHUE YaCTHI[ BEIECTBA,
PaBHOMEpPHOE JIBJKEHUE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEpLUS, B3aUMOJAEHUCTBUE Tell,
paBHOBeCcHE TBEPIBIX TN € 3aKPEIUIEHHON OCBIO BpAllCHMs, Ilepefada JaBJIeHUs TBEPABIMU
TEJIaMH, JKUJKOCTAMU W Ta3aMH, aTMoc(epHOe JaBjeHHE, IUIABaHUE TeJl, MNpPEBpallCHUS
MEXaHWYECKON 3HEpPruM) IO ONHCAHUIO HMX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

— pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (U3NYECKUX SBICHHH B OKPYKAIOLIEM
MHUpE, B TOM 4HCJIe (PU3NUYCCKUE SBJIICHHUS B TMPHPOJC: MPUMEPHI JBIKEHUS C Pa3IAIHBIMU
CKOPOCTSIMU B XMBOW M HEXUBOW IMPHUPOJIE, NCUCTBUE CUJIBI TPEHHUS B IMPHUPOJIC U TEXHHKE,
BIMSIHUE aTMOC(EpPHOro MJaBJIEHUS Ha JKMBOM OpraHusM, IUIaBaHWE pbIO, pblYaru B Teje
YeJI0BEKa, IIPU 3TOM I[E€PEBOJUTH MPAKTHUUECKYIO 33J1auy B y4EOHYIO, BBIJEIATh CYLIECTBEHHbIE
CBOCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

— ONMCHIBaTh M3y4YEHHbIE CBOMCTBA Tl M (PU3MUECKUE SBICHUS, HCIOJIb3YS
¢uznueckue BEIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUJla TPeHMs, JaBlieHue (TBEPIOro Tena,
KUJKOCTH, Tasza), BBITAJKUBAIOLIAs CUJIA, MeXaHW4eckas paboTa, MOIIHOCTb, IUIEYO CHIIbI,
MOMEHT CHJbl, KO3((ULIUEHT TOJIE3HOTO0 JEWCTBHUS MEXaHW3MOB, KHHETHYECKass U
MOTEHIMAJbHAs DJHEPrusi), NP ONHCAHUM TIPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI
WCTIOJIb3YeMBIX BEIIMYMH, WX OOO3HAYEHUS W €IUHUIBI (PU3UYECKUX BEIUYHH, HAXOIUTh
(hopMyIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYHUHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpaduKi U3y4EeHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITMYHH;

— XapaKTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SIBICHUS U IMPOLECCHI, UCIOJIb3YS
MpaBUJia CIOKEHUS CUJ (BIOJIb OJTHOM MpsMoit), 3akoH ['yka, 3akon [lackains, 3akoH Apxumerna,
MpaBWJIO paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPAaBHIIO» MEXAHUKH, 3aKOH COXpaHEHHS
MEXaHUYECKOM 3HEPIHH, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIMCHIBAThH €r0
MAaTE€MaTHYECKOE BBIPAXKEHUE;

— 00BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl M CBOMCTBA Tel, B TOM YHCJE U B
KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BBISABIATH [PUYUMHHO-
-CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHWE M3 |—2 JIOTMYECKUX IIMaroB C omopoi Ha 1-2
M3YYEHHBIX CBONCTBA PU3NYECKUX SBIICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

— pemate pacuéTHble 3amaud B 1—2 [EHCTBUS, MCIONB3YS 3aKOHBI U (DOPMYIIbI,
CBs3bIBalOIIME (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHalu3a YCJOBHUS 3aJayd 3aluCchbiBaTh
KpaTKO€ YCJIOBUE, MOJCTABIATH (PU3MUYECKUE BEIUYUHBI B (OPMYIBl U HPOBOAUTH PACUETHI,
HAXOJUTh CIIPABOYHBIEC JaHHBIE, HEOOXOAUMbIE IJIs PEIICHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTh
MOJTYYeHHOU (M3MUECKOM BEIIMUNHBI;

— pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIU (DU3HUECKUX
METOJ/IOB, B ONHCAHMU HCCIICJOBAaHMS BBLACTATH IMPOBEPAEMOE MPEANOIOKEeHHE (TUIIOTE3Y),
pasnuyaTth ¥ WMHTEPIPETUPOBATH MOJYYEHHBIH pPE3yNbTaT, HAXOJIUTh OMIMOKU B XOJI€ OIBITA,
JIeNIaTh BBIBOJIBI 10 €r0 pe3ylbTaTaMm;

— IPOBOAMUTH OTBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUN HIN (U3NYECKUX
CBOMCTB Tel: (OpPMYIHPOBATH MPOBEPSEMBIC MPEANOIOKEHHUS, COOMpaTh YCTAaHOBKY U3
MPeI0KEHHOTO 000PYA0BaHNUS, 3aMUChIBATh XO/1 OMBITa H (POPMYIUPOBATH BHIBOIBL;

— BBITIONHATH TpsIMbIE M3MEPEHUs PACCTOSHUS, BPEMEHHU, Macchl Tena, 00BhEMa,
CHJIBI U TeMIlepaTypbl C HCIOJIb30BAaHHUEM aHAIOTOBBIX M IUGPOBBIX MPUOOPOB, 3aMUCHIBATH
NoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOrpeNIHOCTH U3MEPEHUH;

— MPOBOAMTH UCCIEIOBAaHUE 3aBUCUMOCTH OJTHOM (pU3MUecKON BETHUUHBI OT IPYTron
C UCTOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTHU MIyTH PABHOMEPHO JBHIKYIIETOCs Tela OT
BpEMEHU JBIDKEHHUS Tella, CHIIBI TPEHHUS CKOJBXKEHHs OT Beca Tela, KadyecTBa oOpaboTku
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTU CHJIBI TPEHHS OT IUIOIIAJM CONPUKOCHOBEHHUS TEJ, CUIIbI
YIPYrOCTH OT YAJIMHEHHs MPYXKUHBI, BHITAIKUBAIONIEH CHIBI OT 00BhEMa MOTPYKEHHOW YacTH



TeJla M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPYXEHO TEJO, YCIOBHI IUIABaHUS TeJl, YCIOBHH paBHOBECHS pbluara M OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHHM y4eOHOTO HCCIEIOBAaHUS, COOMpATh YCTAaHOBKY W BBIIOJHSTH
U3MEpEHUs, CcJenysd NpeUIOKEHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTaThl IOJY4YCHHOMH
3aBHUCUMOCTH (U3UYECKUX BEIMYUH B BHUJAE NPEIJIOKEHHBIX TaOMUI W TrpaduKoB, JenaTh
BBIBOJIbI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

— IPOBOJAUTH KOCBEHHbIE U3MEPEHMsI (PU3MUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPIOTO TeEJa, CHJIa TPEHUS CKOJBKEHHUS, JaBICHHE BO3JlyXa, BBITAJIKHUBAIOIIAs
cuia, JEUCTBYIOIIAs HAa MOTPYKEHHOE B KHUIKOCTh TEJNO, KOA(DPUIIMEHT MOJIE3HOTO JCUCTBUS
IIPOCTBIX MEXAHWU3MOB), CIEAYs MPEAJ0KEHHOM WHCTPYKLUMM: IpPHU BBINOJIHEHUU W3MEpPEHUi
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE HCKOMOM BEITUYHHBI;

— coOnroAaTh IpaBWila TEXHUKH OE€30IacHOCTH Mpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

— UMETh TMpEACTaBIEHUE O MPUHIUNAX ACUCTBHUS MPUOOPOB M TEXHUUYECKUX
YCTPOICTB: BEChl, TEPMOMETpP, IWHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, phblyar,
ITOABIDKHBIN 1 HENOABIDKHEIN 0JI0K, HAKJIIOHHAS IIOCKOCTD;

— XapaKTepU30BaTh MPHUHILMIBI ACUCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHUUYECKHUX
YCTPOICTB C OMOPOHM Ha MX OMUCAHMS (B TOM YMCJeE: MOJIIMITHUKHN, YCTPOMCTBO BOJOIPOBO/A,
TUIPaBIMYECKUN MPecc, MaHOMETP, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp), HCHOJb3Ys
3HaHMUS O CBOWCTBAX (U3NYECKUX SABJIEHUH U HEoOXoauMble (GU3NYECKHEe 3aKOHBl U
3aKOHOMEPHOCTH;

— MPUBOJIUTh TpPHUMEphl (HAXOAUTh HMHGPOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU JUIsl oOecrieueHus: 6€301macHOCTH
npu oOpalleHHuH ¢ NpuOoOpaMH M TEXHUYECKMMH YCTPOMCTBAMM, COXPAaHEHMs 3JI0pOBbsl U
COOJIIOICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

— OCYILIECTBIIATh OTOOP MCTOYHUKOB MH(popManuu B MIHTepHETE B COOTBETCTBUU C
3aJaHHBIM IIOMCKOBBIM 3alpOCOM, HA OCHOBE MMECIOIIMXCS 3HAHUNW W IYTEM CpPaBHEHHUS
pa3NUYHBIX MCTOYHUKOB BBIIENATH HMH(OPMAIMIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM
MOXET OBITh HEJIOCTOBEPHOM;

— UCIOJb30BATh IPU  BBIMOJIHEHUM Y4YEOHBIX 3aJaHUil Hay4HO-HOMYJISPHYIO
auTeparypy (QU3MUECKOro COJIep:KaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTHPOBAHMs TEKCTa, NpeoOpa3oBaHus HMH(POpMALMKU U3 OJHOH
3HAKOBOW CHUCTEMBI B JAPYTYIO;

— CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLIEHHSI Ha OCHOBE
2-3 MCTOYHMKOB MH(OpManuu (GU3MUECKOro CcOAep’KaHHs, B TOM 4YUCIE IyOIMYHO JeNaTh
KpaTKHhe COOOIEHHsI O pe3yJbTaTax MPOEKTOB WM YUeOHBIX UCCIIEA0BAHUM, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh U3YUYEHHBIN MOHATUHHBIN ammapaTr Kypca (pU3MKH, COIPOBOXAATh BBICTYIJICHHUE
MpE3CHTALNEN;

— OpU  BBINOJHEHUM Y4EOHBIX TIPOEKTOB M  HCCIEIOBAHUN  PacCHpenessTh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMU, CJICAUTH 32 BBHIIIOJHEHUEM
IUTaHA JIeMCTBMM, aJIeKBaTHO OLEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh T'PYIIIbI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJCUCTBHE, YIUTHIBAasi MHEHUE OKPY/KAIOLIUX.

K xonny o0y4enusi B 8 kiacce npeAMeTHbie pe3yJibTaThl OCBOCHHS IIPOrPaMMBbI 110
¢puznke Ha 0a30BOM YpPOBHE JOJIKHBI OTPaXkKaTb CHPOPMHPOBAHHOCTHL y 00y4arOIIUXCH
YMEHHIt:

— UCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSHUSI BEILIeCTBA, KPUCTAUIMYECKHME W aMopQHble Tena,
HACBILLEHHBI ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPIUs,
TEIUIOBOM JIBUTATElb, JIEMEHTAPHBIN 2JEKTPUUECKUN 3apsijl, JIEKTPUUECKOE I10JIE, IPOBOIHUKN
U AUDJIEKTPUKH, IOCTOSHHBIHN 2JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;



— pasnuyath siBJIEHUA (TEIUIOBOE PacIIMPEHHE U CKaTUe, TEIUIoNepeayda, TeIIoBoe
paBHOBECHE, CMauMBaHUE, KalWJUIIPHBIE SIBICHUS, WCIAPEHHME, KOHJECHCALlMs, IUIAaBJICHUE,
Kpuctauin3anuusi (OTBEpAEBaHUE), KUIEHHUE, Teruionepenaya (TerIonpoOBOIHOCTb, KOHBEKIIUS,
U3JIy4yEHHUE), JJEKTpU3alus TeJl, B3aUMOAECWUCTBUE 3apsAl0B, JIEHCTBUS AIIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBYE MarHUTOB, I€HCTBUE MAarHUTHOT'O IOJISl HA IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHIYKLMS) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

— pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYECKUX SBICHHH B OKPYKAIOLIEM
MHpE, B TOM uHcie (U3MYECKUE SBJICHUS B IMPHUPOJAE: IOBEPXHOCTHOE HATSKEHHE W
KalWUISIPHBIE SBJICHUS B IPUPOJIE, KPUCTAJUIBI B INpupoje, usiiydyeHue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl, 00pa30BaHKE POCHL, TYMaHa, UHEsl, CHETa, 3JIEKTPUUYECKUE SIBJICHUS B
aTMocdepe, 3JIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MarHMTHOE Moje 3eMiH, Apeid MOI0COB,
pOJIb MarHUTHOTO TMOJIA Ui KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, MPU 3TOM IEpPEBOJUTH
MIPaKTUYECKYIO 3a/1a4y B y4€OHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHU;

— ONMCHIBaTh M3y4YEHHbIE CBOMCTBA Tl M (PU3MUECKUE SBICHUS, HCIOJIb3YS
¢u3nueckue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI SHEPTUs, KOJIMYECTBO TEIUIOTHI, yJelIbHas
TEII0EMKOCTh BEUIECTBA, y/AeIbHAas TEIUIOTa IJIABJICHMs, yAelIbHas TeIioTa mapooOpa3oBaHus,
yAenabHas TeIUIoTa CropaHus TOIUIMBA, KOA(P(GUIIUEHT MOJIE3HOTO ACUCTBUS TEIJIOBON MAIlWHBI,
OTHOCHUTENIbHAs BIQXXHOCTh BO3[yXa, OJJEKTPUUECKUH 3apsl, CHJIa TOKa, DSJIEKTPUUECKOe
HampspKeHHWe, CONPOTHUBJICHHE IPOBOJHUKA, YIEIbHOE CONPOTUBJICHHE BelIecTBa, paboTa U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU ONUCAHUM MPABHIIBHO TPAKTOBATH (PU3WYECKHI CMBICI
HCIOJIb3YeMbIX BEJIMYMH, 0003HAYEHUS U €IMHUIBI GU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMUYMHY C JIPYITMMH BEJIMYUMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUNH;

— XapaKTepH30BaTh CBOICTBA TeJ, (U3NYECKUE SIBICHUS WU IMPOLECCHI, UCIOJIb3YS
OCHOBHBIE€ TOJIOKEHHSI MOJIEKYISIPHO-KMUHETUYECKOM TEOPUM CTPOCHUS BELIECTBA, IMPUHIHUII
CYINEpPIO3UINK ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma Juis
y4acTka 1emnu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUs SHEPTUH, IPU STOM J1aBaTh CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA U 3alUCHIBATh €T0 MATEMaTHUECKOE BhIPAXKEHHE;

— 0O0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOICTBA Tel, B TOM YHCIIE U B KOHTEKCTE
CUTYALMI NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIIATH IPUUMHHO-CIEICTBEHHBIE CBSI3U,
CTPOHUTHh OOBSICHEHHE M3 |—2 JIOTMYECKHX IIIaroB ¢ OMOpodl Ha 1—2 M3yYEeHHBIX CBOWCTBA
(buznueckux ABJIeHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI!;

— pemath pacuéTHble 3amaud B 2—3 JEHCTBUS, MCIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBs3bIBANOIIME (U3MYECKHE BEIUMYMHBI: Ha OCHOBE aHajiM3a YCIOBUSA 3aJauyd 3alUChIBATh
KpaTKOE YCJIOBHE, BBISBIISITH HEJOCTATOK JAHHBIX JIS PEIICHUs 3aJaud, BHIOMpATh 3aKOHBI U
dbopmMynbl, HeoOXoaUMBIE UIs €€ pelIeHUs, MPOBOAUTH PAacUYEThl M CPaBHUBATH IOJy4YEHHOE
3HaueHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMH;

— pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (U3NYECKUX
METOJIOB, HCIIOJb3ysl ONHCAHUE WCCIEJOBAaHUSA, BBIACIATH IPOBEPSIEMOE MPEANOJI0KEHHE,
OLIEHUBATh MPABUIILHOCTh MOPSIKA MPOBEACHUS UCCIIEI0BAHMS, JI€JIaTh BEIBObL;

— MPOBOAMUTH OTBITHl TO HAOMIOJCHHUIO (PU3UYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB TeNl (KanmwUIApHBIC SIBJICHUS, 3aBUCHUMOCTb [JaBJIEHHS BO3JyXa OT €ro oObéma,
TEMIIEpaTypbl, CKOPOCTH IIpoLlecCa OCTBIBAHMSI M HArpeBaHus IpPU H3JIyYEHUH OT LBETa
U3IyJaoue (mornomaroniei) MoBEepXHOCTH, CKOPOCTh MCIAPEHUs BOJBl OT TEMIEpaTypbl
KUAKOCTU U IJIOIAAHU €€ MOBEPXHOCTH, IEKTPU3ALMS TN U B3aUMOJCHCTBUE DIIEKTPUUYECKUX
3aps/ioB, B3aUMOJCHCTBHME TMOCTOSIHHBIX MAarHUTOB, BHU3yalIM3alldsd MAarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHUTOB, JAEWCTBUS MAarHUTHOTO TOJISI HAa MPOBOJHMK C TOKOM, CBOMCTBa
SJIEKTPOMArHuTa, CBOWCTBA  3JEKTPOJBUTATENs  IOCTOSIHHOTO  TOKa):  (OpMYIUpPOBATh



MpOBEpSEMbIE TPEATONOKEHHsI, COOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyIOBaHHMA,
OTIHMCBIBATH XOJI OTIBITA U (POPMYIHPOBATH BBHIBOJIBI;

— BBITMIOJIHATE TNPSAMBIE H3MEPEHHUS TEeMIIepPaTypbl, OTHOCHUTEIBHOW BIAKHOCTH
BO3/lyXa, CWJIbI TOKA, HAINPSDKCHHsS C MCIOJIb30BAaHHEM AaHAJIOTOBBIX NPUOOPOB M JTaTUYUKOB
(GU3NYEeCKUX BEIUYMH, CPAaBHUBATHh PE3yIbTAaThl M3MEPEHUN C Y4ETOM 3aJaHHON aOCOIIOTHON
MOTPEUTHOCTH;

— IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOH (pU3HUECKON BEIMYMHBI OT JPYroi
C WCIIOJIb30BaHUEM IMPSIMBIX HM3MEPEHUH (3aBUCHMOCTH COTPOTHBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIN HONEPEYHOTO CEYEHUs U YAEIbHOTO CONPOTHBIIEHHUS BELIECTBA MPOBOJHUKA,
CHJIBI TOKa, HJYIIETO0 Yepe3 IMPOBOJHUK, OT HANPSHKEHHS Ha MPOBOJHUKE, HCCIECIOBAHUE
MIOCJIEIOBATEIbHOTO W TApajuIeJIbHOTO  COEIMHEHUH  MPOBOJHUKOB):  ILIAHUPOBATH
UCCleI0OBaHUE, COOMpaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeAys MPEI0KEHHOMY IIJIaHy,
(bUKCHpPOBaTh PE3YNBTATHl IMOJYYSHHOH 3aBHCHMOCTH B BHAE TAaONWIl W TPa(uKOB, NENaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHUS;

— MPOBOJUTH  KOCBEHHBIE  W3MEpEeHUs  (u3W4ecKuX  BenuuuH  (yAenbHas
TEIUIOEMKOCTh BEIIECTBa, CONMPOTHUBIIEHHWE IMPOBOJHUKA, padoTa U MOLIHOCTH AJIEKTPUYECKOTO
TOKa): IUIAaHMpPOBaTb HM3MEPEHMs, COOMpaTh OJKCIEPUMEHTANbHYIO YCTaHOBKY, CJEIys
MIPEUT0KEHHON UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIIMIHHBI,

— coOnroAaTh MpaBWiia TEXHUKH O€30IacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

— XapaKTepU30BaTh TPUHIIMIBI JICHCTBUS W3YyYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOICTB € OMOpoil Ha MX OMUCAHMs (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETD,
mapoBasi ~ TypOWHA,  aMIlepMeTp,  BOJBTMETP,  CYETYMK  OJJICKTPUYECKOW  DHEprHH,
ANIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HarpeBaTelIbHbIC  DJIEKTPONPUOOpH  (TIPUMEPHI),
NIEKTPUUYECKHE MPENOXPAHUTENHN, IIEKTPOMArHUT, OSJICKTPOJABUTATENb IOCTOSHHOIO TOKa),
UCIOJNb3ysl 3HAHUS O CBOWCTBaX (PM3MYECKUX SBJIECHHMM M HeoOXoaumble (QU3NYECKUe
3aKOHOMEPHOCTH;

— pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOUCTBA U U3MEPUTENbHBIE IPUOOPHI MO
CXeMaM M CXEMaTHU4YHbIM pPHCYHKaM (KHAKOCTHBI TEepMOMETp, TEpMOC, MCUXPOMETP,
TUTPOMETpP, JBUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOI, PEOCTAT), COCTaBJIATH CXEMbI
NIEKTPUYECKUX LeNed ¢ IOocIeloBaTeIbHbBIM U IapajuleibHBIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX LIeTIeH;

— IPUBOAUTE NpUMEPhl (HAXOIUTh HMH(GOpPMAIMIO O IpUMepax) MPaKTUYECKOTO
UCIOJb30BaHUS (PU3NYECKUX 3HAHUM B IOBCEJIHEBHOM JKU3HU I oOecrieyeHus 0e30MacHOCTH
npu oOpalieHHH ¢ NpuOOpaMH M TEXHUUYECKHMMH YCTPOWCTBAMM, COXPAHEHHS 310POBbS U
COOJIIOJICHHS HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPY)KaIOLIEeH cpene;

— OCYILIECTBIIATh NOUCK MH(opMau Gpu3nuecKkoro coaepkanus B MHTepHere, Ha
OCHOBE HMMEIOLIUXCS 3HAaHUU U IyTEM CpPaBHEHUs JIOTIOJIHUTENIbHBIX HCTOYHUKOB BBIJEIATH
uH(OpMaINIO, KOTOPast SBJISIETCS IPOTUBOPEUMBOM UM MOKET OBbITh HEJIOCTOBEPHOM;

— UCMOJIb30BaTh TPU BBINIOJHEHUHM Y4YeOHBIX 3aJaHUil Hay4HO--HOIMYJISPHYIO
auTeparypy (QU3MUECKOro CoJep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu HHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUs HMHGOpMAMM U3 OJHOM
3HAKOBOW CHUCTEMBI B JPYTYIO;

— co3/1aBaTh COOCTBEHHBbIE NMUCBMEHHBIE U KpaTKHE YCTHbIE COOOIIeHHs, 0000mas
MHGOPMAIIMIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UYECKOTO COAEP)KaHUS, B TOM YHUCIIE MyOIUYHO
NPEJCTaBIATh PE3ylIbTaThl MPOCKTHOM MM HCCIEI0BATENbCKOM JEATENbHOCTH, INPH 3TOM
IPaMOTHO HCHOJb30BAaTh HM3Y4YEHHBIH NOHATUIHBIN ammapaT Kypca (HU3UKH, CONPOBOXKAATH
BBICTYIIJICHHE TIPe3eHTalueH;

— IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIIEAOBAHUM (PU3NYECKUX MPOIECCOB
pacripeniesiaTh 00s13aHHOCTU B TPYIIE B COOTBETCTBUM C MOCTABICHHBIMH 33JjauyaMH, CIEAUTH 3a



BBITNIOJTHEHUEM IUIaHA JCHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN
BKJIaJ| B JIESATEJILHOCTh TPYIIBI, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aWMOJAEWUCTBUE, MPOSBIAL
TOTOBHOCTb Pa3periath KOH(IUKTHL.

K xonny o0y4yenusi B 9 kiacce npeiMeTHble pe3y/bTaThl OCBOCHHMS MPOrPaMMbI 110
¢puznke Ha 0a30BOM YpPOBHe JOJIKHBI OTPaxkaTb CHOPMHMPOBAHHOCTHL y 00y4arOIIUXCH
YMEHHIL:

— NOHMMaHWe poJu (U3MKH B HAYYHOH KapTHHE MHpPa, CHOPMUPOBAHHOCTH
0a30BbIX NPEACTABICHUN O 3aKOHOMEPHOU CBS3M M TIO3HABAEMOCTH SBJICHHN TPUPOIBI, O POIU
JKCTIIEpUMEHTa B (PU3UKE, O CHCTEMOOOpa3yromiel poin (U3NKKA B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKA W TEXHOJOTHH, 00 OHBOIMIONMHM (QHU3MYECKHX 3HAHUM M HMX POJIU B IEIIOCTHOU
€CTECTBEHHOHAayYHOUM KapTHHE MHpA, O BKJIAJ€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TIPOIIECCOB OKPYXKAIOIIEr0 MHpa, pa3BUTUE TEXHUKU U
TEXHOJIOTHH;

— 3HaHMSI O BHJAX MaTepuu (BEUIECTBO M II0JIe), O ABMXKEHHHM Kak crocode
CYIIECTBOBaHMUS MaTepuu, 00 aTOMHO-MOJIEKYJSPHOW TEOpUU CTPOECHMSI BELIECTBa, O
(¢u3nyecKoil CyIIHOCTU SIBICHUM NMpUPOIbl (MEXaHWYECKUX, TEIUIOBBIX, IEKTPOMArHUTHBIX U
KBaHTOBBIX); YMEHHME pa3inyaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEITHOE JBU)KEHHE, PaBHOMEPHOE JBM)KEHHE 110 OKPYXHOCTH,
MHEpLHs], B3aUMOJICHCTBUE TeJ, paBHOBECHE MaTepUAIIbHOM TOUKM M TBEPJOIO Teja, mepeaaya
JABJICHUS TBEPJBIMU TeJIaMU, )KMJIKOCTSMU U ra3aMu, IUIaBaHHUE Tell, KojebaTenbHOe IBUKEHHE,
PE30HAHC, BOJIHOBOE JBI)KEHHE, TEIJIOBOE JIBIKEHHME YacTUIl BeliecTBa, nuddysus, TemnaoBoe
paciivpeHue U ckaTue, TeIUIOOOMEH M TEIUIOBOE€ paBHOBECHE, IJIABJICHHME M KpHUCTaTU3alus,
napooOpa3oBaHue (UCTIAPEHUE W KUTICHHUE) U KOHACHCAIIHS, AIEKTPHU3AIHs TeJ, B3aNMOICHCTBUE
UIEKTPUYECKUX  3apsAN0B, JCHCTBUS  DJICKTPUYECKOTO  TOKA, KOPOTKOE  3aMBIKAHHE,
B3aUMOJICICTBUE MAarHUTOB, JJIEKTPOMAarHUTHAs WHAYKLUSA, ACHCTBHE MAarHUTHOTO IIOJIsS Ha
IIPOBOJHHUK C TOKOM, IPSIMOJMHEHHOE pPacIHpOCTPAaHEHHUE, OTPaKCHHE M IPEJOMIICHUE CBETa,
JUCIIEPCUsl  CBETA, PpA3JIOKEHHWE  CBETOBOIO  HM3JIydeHUS B CIEKTp, €CTECTBEHHAas
PagMOaKTUBHOCTD, PAJUOAKTUBHBIC TPEBPAILEHUS aTOMHBIX AJI€P, BOSHUKHOBEHHUE JINHENYATOTO
CIEKTpa M3JIy4eHMs) IO ONMCAHMIO MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (U3UYECKOE SBJIEHHE, YMEHHE paclo3HaBaThb IPOSBICHUE
U3YyYEHHBIX (PU3MUYECKMX SBICHUH B OKPYKAIOLIEM MHpE, BBIACIAS MX CYIIECTBEHHbIE
CBOMCTBa/IPU3HAKY;

— BJIaJICHHME OCHOBAMU NOHATHIHOIO annapara i CUMBOJIMUYECKOTO sI3bIKa (PU3UKU U
UCIOJb30BAHUE MX JUISl pellleHUs] Y4eOHbIX 3ajad, yMEHUE XapaKTepu30BaTh CBOWCTBA Tel,
¢bu3nyeckue SBJIEHUS U IPOLECCHl, MCIOJIb3yd (PyHIAMEHTAJbHbIE W SMIUPUYECKUE 3aKOHBI
(3axon Ilackains, 3akoH Apxumena, NMPaBWIO pblyara, 30J10TO€ NPABUIIO MEXAHUKH, 3aKOHbI
U3MEHEHMsI M COXPAaHCHMsI MEXaHMYECKOW »HEpruu, ypaBHEHUE TEIUIOBOro OajlaHCa, 3aKOH
COXPAHEHHUS MMILYJIbCA, 3AKOH COXPAHEHUS NIEKTPUYECKOTO 3apsiia, IPUHIIAII OTHOCUTEIBHOCTH
lNanunes, npuHUMI CyNEpHnO3ULUU CWJI, 3aKOHbI HbIOTOHA, 3aKOH BCEMMPHOIO TATOTEHUS,
TeOpeMa O KHHETUYECKOM OJHEpruM, 3akoH ['yka, OCHOBHBIE IIOJIOKEHUS MOJIEKYIAPHO-
KMHETUYECKOM TEOpUM CTPOEHHUs BellecTBa, 3akoH KynoHa, NpHHOUI CylNeprno3uLuu
AIEKTPUYECKUX ToJieH, 3akoH Oma Juid y4yacTka wnenu, 3akoH JDxoyns-JIeHna, 3akoHbI
MPSIMOJIMHEHHOTO PAaCHpPOCTPaHEHUs, OTPAKEHHUS U TNPEJIOMJICHUs] CBETa); YMEHHUE OIMCHIBATH
M3yUYEHHbIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCTIOb3YS (PU3NUECKUE BETUUHHBI,

— yYMEHHUE TPOBOAUTH MpsIMblE U KOCBEHHbIE HM3MEpPEHUs (U3NYECKUX BEIHYUH
(paccrosiHMe, MPOMEXKYTOK BPEMEHH, Macca Tejla, 00beM, CHja, TeMIlepaTypa, OTHOCUTENIbHAs
BJIQXKHOCTB BO3/lyXa, CUJIa TOKA, HAIPSDKEHUE, CONPOTUBIICHNE) C UCIOIb30BAaHUEM aHAJIOTOBBIX
U IHUQPOBBIX HM3MEPUTENBHBIX MPUOOPOB; TOHMMAHHE HEU30EKHOCTH MOTpEIIHOCTEH
¢u3nYecKuX HM3MEpEeHH; YMEHHE HaXOJUTh 3HAUEHHE HM3MepseMON BEIMYUHBI C TOMOIUIBIO
YCPEOHEHHUSI PE3YJIBTaTOB CEPUU U3MEPEHHM U YUUTHIBATH IOTPELIHOCT U3MEPEHUN;



— BJIaJICHHE OCHOBAMHU METO/I0B HAYYHOTO MO3HAHMS C YIETOM COOJIIOJICHHUS MTPABHI
0€e30IMacHOTO TpyIa:

— HaOmroeHue  (U3MYECKUX  SABJICHHA: YMEHHE CaMOCTOSTENBHO CcoOMpaTh
OKCIEPUMEHTAIBHYIO yCTAaHOBKY U3 JAHHOTO Habopa oOOpyJIOBaHUS MO MHCTPYKIIUH,
OTIMCBHIBATH XOJI OTIBITA U 3aIMCHIBATH €T0 Pe3yIbTAThI, (GOPMYITHPOBATH BBIBOIHI;

— NPOBE/ICHUE TPSMBIX M KOCBEHHBIX M3MEpPEHHH (PU3MUYECKMX BEIMYUH: YMEHHE
IUTAHUPOBATh HM3MEPEHHS, CaMOCTOSATENBHO COOMPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY II0
WHCTPYKIIMHU, BBIYHUCISATH 3HAUCHUE BEIMYUHBI W AHAJIM3UPOBATH TOJTYYEHHBIE PE3YJIBTATHl C
YUETOM 33aJJaHHOU MOTPENTHOCTH PE3yIbTaTOB U3MEPEHUH;

— NPOBE/ICHUE HECTOXKHBIX SKCIEPUMEHTAIBHBIX HCCIEOBAHNN; CaMOCTOATEIBHO
coOMpaTh OJKCIIEPHUMEHTAILHYI0 YCTAaHOBKY W TPOBOJUTH HCCIEIOBAHWE TI0 WHCTPYKIUH,
MPEJCTABIATh TOJYYSHHbIE 3aBUCHMOCTH (PM3MUYECKHX BEIWYUH B BUAE TAOMUI U TPadHUKOB,
YYUTBIBATH TIOTPEITHOCTH, JIENIATh BHIBOJIBI TIO PE3YJIbTATaM HCCIICIOBAHUS;

— MOHUMaHHUE XapaKTepHBIX CBOMCTB (PM3MUYECKHX MOJeNIel (MaTepuanbHas TOUKa,
aOCOJIIOTHO TBEpOE TENO, MOJEIH CTPOCHUS Ta30B, KHUIKOCTEH M TBEPHABIX Tell, IJIaHETapHas
MOJIeNIb aTOMa, HyKJIOHHasi MOJEh aTOMHOTO s/Ipa) M YMEHHE TPUMEHSTh UX Ul OOBSCHEHUS
(hMBUYECKUX MPOIIECCOB;

— yMeHue OOBSICHATH (PU3MUECKHE TPOIECCHl W CBOICTBA TN, B TOM YHCIEC U B
KOHTEKCTE€ CHTyalluid TPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B YaCTHOCTH, BBISBISTH
MIPUYMHHO-CIICJICTBEHHBIE CBS3M W CTPOUTH OOBSICHEHHWE C OTOPOH Ha HM3y4eHHBIC CBOWCTBA
(bu3UYeCcKuX SIBICHUH, (U3HUECKHUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIH;

— YMEHHE pelllaTh pacyeTHbIe 3a1aun (Ha 6a3ze 2 - 3 ypaBHEHHIT), UCIIOJIB3YS 3aKOHBI
1 (pOpMyIIbI, CBA3BIBAIOIINE (PU3UUECKUE BEIIMYMHBI, B YACTHOCTH, 3alIMChIBATh KPATKOE YCIOBHE
3aJjauyl, BIABIIATH HEJOCTAIOIINE JAHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IJIs €€
pellIeHus, HUCIHOJb30BaTh CIPAaBOYHBIC JaHHbIE, MPOBOJUTH pacueTbl M  OLIEHUBATh
PEATMCTUYHOCTh TOJIYYEHHOTO 3HAYeHHMs (U3MUECKOM BEIUYMHBL, YMEHHUE OIpElelsiTh
pa3sMepHOCTb (U3NUECKOM BETMUMHBI, TOJIyYEHHOH MPH PEIIEHUH 3a1auu;

— YMEHHUE XapaKTepU30BaTh MPUHIUIbI JEHCTBUS TEXHUYECKUX YCTPONCTB, B TOM
quciae ObITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJOTHYECKUX IPOLIECCOB MO UX ONHUCAHMIO,
UCIOJb3ysl 3HAHUS O CBOWCTBAaX (DU3MUYECKUX SBJIEHUH M HeoOXoAuMble (u3HUYecKue
3aKOHOMEPHOCTH;

— YMEHHUE HUCIOJIb30BaTh 3HAHUSA O (PU3MUECKUX SBJICHUSAX B MOBCEAHEBHOM XKU3HU
s o0ecriedeHuss 0€3011acCHOCTH MpH 0OpaleHun ¢ OBITOBBIMU NMPUOOPAMU M TEXHUYECKUMU
YCTPOHCTBAMH, COXPAHEHHUS 310POBbS U COOJIOAEHUS HOPM HKOJOIMYECKOTO IOBEICHUS B
OKpyXarolllel cpese; MOHUMaHWe HEOOXOAMMOCTH IPUMEHEHUs JOCTHXKEHUH (u3uku u
TEXHOJIOTUH JUIsl pallMOHAIBHOTO IPUPOAOTIOIb30BaHUS;

— ONBIT MOMCKA, MPeoOpa3oBaHMs M IpPeJICTaBleHUs HHPOpPMaLUU (U3NYECKOTO
COJIepKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM; B TOM
quciae YMEHHE HCKaThb HHGpopMalMio (QU3MUEcKoro cojliepXkaHus B ceTH MHTepHer,
CaMOCTOSATEJIbHO  (pOPMYJIUpPYS HOMCKOBBIM 3allpoc; yMEHHE OLIEHUBAaTh JIOCTOBEPHOCTh
MIOJIydeHHON HMH(OpMaIMK Ha OCHOBE MMEIOLIMXCS 3HAHUHW W JONOJHUTENbHBIX HCTOYHHMKOB;
YMEHHUE HCIOJb30BaTh MPHU BHIMOIHEHUH y4eOHBIX 3aJaHMi HAY4HO-TIOMYJSPHYIO JUTEPATYPY
(GU3NYEeCKOro cozepKaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTh VIHTepHeT; BiajeHue
IpUeMaMH KOHCIEKTHPOBAHUS TEKCTa, 0A30BBIMU HaBBIKaMH MpeoOpazoBaHMs WH(GOpMALUU U3
OJIHOW 3HAKOBOW CHUCTEMBI B JIPYyIyl0; YMEHHE CO37aBaTh COOCTBEHHbIE MMChbMEHHBIE U YCTHBIE
COOOLIeHNs Ha OCHOBE MH(OPMAIMH U3 HECKOJIBKUX HCTOYHUKOB;

— yMEHHUE MPOBOJUTH y4eOHOE HMCCIeIOBaHUE O]l PYKOBOJCTBOM YUHUTENS, B TOM
qucie NOHUMATh 3a]a4ll UCCIIe0BAaHMs, IPUMEHATh METO bl UCCIEI0BaHUS, COOTBETCTBYIOIIHE
MOCTaBJICHHOM 11, OCYIIECTBISATh B COOTBETCTBUU C IUIAHOM COOCTBEHHYIO NIESTEIBHOCTh U
COBMECTHYIO [ESTEIbHOCTh B TpyIIe, CJICIUTh 3a BHINOJHEHHWEM IUIaHA JCUCTBUH U



KOPPEKTHPOBATH €T0;

— npeactaBicHus o cdepax NpodhecCHOHATBLHOW EATEIBHOCTH, CBS3aHHBIX C
(bl/I?;HKOﬁ U COBPEMCHHBIMHU TCXHOJIOTUAMHU, OCHOBAHHBIMU HAa JOCTUKCHUAX CI)I/I3I/I‘-IGCKOI>’I HayKH,
MO3BOJIAIONIME OOYYarOUIMMCSl paccMaTpuBaTh (DU3UKO-TEXHHUUYECKYIO OOJNAacTh 3HAHMW Kak
cdepy cBoeii Oynaymieit mpodecCuoHaTbHON ASSITETLHOCTH.
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Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAKOLIEr0 MUpa
bu6moreka [IOK
11 dusnka - HayKa 0 MPUPOJIe 2 https://m.edsoo.ru/7f41
6194
bu6moreka [IOK
1.2 du3nyecKne BeITNYNHBI 2 https://m.edsoo.ru/7f41
6194
. bu6moreka [IOK
EcTecTBeHHOHAYYHBIH METOT
1.3 HO3HAHIS 2 https://m.edsoo.ru/7f41
6194
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 CrpoeHue BeliecTBa 1 https://m.edsoo.ru/7f41
6194
. bubmuoreka [JOK
JIBIOKEHHE U B3aUMOEHCTBHE
2.2 ACTHL BeLLECTEA 2 https://m.edsoo.ru/7f41
Het 6194
bubmuoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 0,5 https://m.edsoo.ru/7f41
6194
Utoro mo pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 MexaHndeckoe ABMKSCHHE 3 https://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
3.2 4 4
HEPHI, Maced, HAOTHOCTE https://m.edsoo.ru/7f41
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6194

bubmuoreka [IOK

3.3 Cuna. Buasr cun 14 1 https://m.edsoo.ru/7f41
6194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
Hasnenue. [lepenaua gaBneHus bubnuorexa [JOK
4.1 TBEPIABIMU TEJIAMH, KUIAKOCTAMH U 3 https://m.edsoo.ru/7f41
rasaMu 6194
bubmmoreka [{OK
4.2 JlaBIIeHUE KUIKOCTH 5 https://m.edsoo.ru/7f41
6194
bubmmoreka [{OK
4.3 ATMoOcdepHOe TaBlicHUE 6 https://m.edsoo.ru/7f41
6194
. bu6moreka [IOK
JlelicTBUE KUJIKOCTH W Ta3a Ha 1
4.4 . 7 https://m.edsoo.ru/7f41
MOTPYKEHHOE B HUX TEJIO
6194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6moreka [IOK
5.1 PaboTa 1 MOITHOCTH 3 https://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
5.2 [IpocThie MEXaHU3MBI 5 https://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
5.3 MexaHudeckast SHEPTHsI 4 1 https://m.edsoo.ru/7f41
6194
Utoro no pazneny 12
[ToBTOpEeHME M 0000IIEHNE COACPIKAHUS 3 1
paznenoB Kypca Gu3MKH 3a 7 Kilacc
OBIIEE KOJIMYECTBO YACOB I1O 68 45

I[TPOTPAMME
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Pa3nen 6. TenioBble AIBJIE€HUSA
bu6moreka [IOK
6.1 CtpoeHre U CBOMCTBA BEIIECTBA 7 0,5 https://m.edsoo.ru/7f4181
ce
1 bu6moreka [IOK
6.2 TerutoBbIe MPOIIECCHI 21 https://m.edsoo.ru/7f4181
ce
Hroro mo pazgeny 28
Pa3znen 7. DiiekTpuyeckne 1 MArHUTHbBIE SIBJICHUS
DIIEKTPUYECKUE 3apAIbl. 3apPSKECHHbIC bubmorexa HOK
7.1 P . 7 https://m.edsoo.ru/7f4181
TEJla ¥ UX B3aMMOJICHCTBUE co
bu6mmoreka [JOK
7.2 ITOCTOSIHHBIH JIEKTPUYCCKUN TOK 20 1 https://m.edsoo.ru/7f4181
ce
bu6mmoreka [JOK
7.3 MarsuTHbIC SBICHUS 6 https://m.edsoo.ru/7f4181
ce
bubmuoreka [JOK
7.4 DNeKTpOMarHUTHAs UHIYKINS 4 1 https://m.edsoo.ru/7f4181
ce
Hroro no paszneny 37
IToBTOpeHue u 00o0IIEHNE COIepIKAHUS 3
paszesnoB Kypca pHU3MKH 3a 8 Kiacc
OBUIEE KOJIMYECTBO YACOB I10 68 45

I[TPOTPAMME
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Pa3nen 8. Mexannueckue siBJeHUS
MexaHndeckoe IBMKEHNUE U CIIOCOOBI bubmorexa LIOK
8.1 10 0,5 https://m.edsoo.ru/7f41a4
€ro OIMCaHU
a6
bu6mmoreka [IOK
8.2 BzaumopeiictBue Ten 20 1 https://m.edsoo.ru/7f41a4
a6
bu6moreka [IOK
8.3 3aKOHBI COXpaHCHUS 10 https://m.edsoo.ru/7f41a4
a6
Hroro mo pazgeny 40
Pa3nen 9. MexannuecKkue K0J1e0aHUA U BOJHBI
bu6mmoreka [JOK
9.1 Mexanudueckue KoJjieOaHus 7 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [JOK
9.2 MexaHu4yecKue BOJIHBL. 3BYK 8 1 https://m.edsoo.ru/7f41a4
ab
Utoro no pazneny 15
Pa3pnen 10. DiekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHbBI

QHGKTpOMaFHI/ITHOC oJIC U

bu6mmoreka [JOK

10.1 6 https://m.edsoo.ru/7f41a4
ANIEKTPOMArHUTHBIE BOJTHBI o6
Utoro mo pazneny 6
Pa3znen 11. CBeroBbIe AiBJI€HUSI
bu6mmoreka [JOK
11.1 | 3akoHBI pacpoCTpaHEHHsI CBETa 6 https://m.edsoo.ru/7f41a4

a6
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bubnuoreka [IOK

11.2 | JIuH3bI ¥ ONTHYECKHUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4
ab
bu6mmoreka [{OK
11.3 | PasnokeHue 0€I0OTO CBETA B CIIEKTP 3 https://m.edsoo.ru/7f41a4
ab
Hroro no pazgeny 15
Pa3znen 12. KBanTOBbBI€ SIBJEHUSA
Hcnyckanue v MorjonieHnue cBeTa bubmiorexa HOK
12.1 Y - 4 https://m.edsoo.ru/7f41a4
aTOMOM
a6
bubmmoreka [{OK
12.2 | CrtpoeHHe aTOMHOTO spa 6 https://m.edsoo.ru/7f41a4
a6
bu6moreka [IOK
12.3 | SnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4
a6
Hroro mo pazgeny 17
Pa3nen 13. [loBTOpUTEIHLHO-0000IAO M MOTYJ/Ib
[ToBTOpeHUE 1 0000IIEHNE COACPIKAHUS bubmorexa HOK
13.1 P P 9 1 https://m.edsoo.ru/7f41a4
Kypca Ghu3uKy 3a 7-9 Kiaccel a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 45

I[TPOTPAMME
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