Pa6ouasi nporpamma yueoHoro npeamera «®@usuka. [IpopuiabHbIid
YPOBEHb»

1S oOy4Jaromuxcs /-9 kiaccoB

1. Conep:xanue y4e0HOI0 npeaMeTa

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®u3nka — HayKa O Ipupoje. SBIeHus Npupobl (3JIEMEHTHI CoepKaHus,
BKJIFOYAIOUIUE MEXKIIPEAMETHBIE CBA3M). PU3NUYECKHE SBJICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, DJIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®uznueckre BelnyuHbl. PazmepHocTb. EnvHUIBI (U3MUECKUX BEIWYUH.
N3mepenne ¢uznyueckux BeNWYUH. OTajioHbl. Pusnyeckue npubdopsl. Llena
nenenus. [lorpemnocts n3mepennii. [lpaBuia 6e3onacHoro Tpyaa npu padoTe ¢
nabopaTopHbIM 00OpyJoBaHUEM. MexyHapoHasi cucteMa eauHuil. [lepeBos
BHECUCTEMHBIX €IMHUI B equHUIbl CH.

Kak ¢usuka wu japyrue ecrecTBEHHbIE HAyKd HU3Y4aloT MPUPOY.
EcTecTBeHHO-HAYUHBIN METOJ| TO3HAHUS: HAOIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE THUIOTE3, OHKCIEPUMEHT MO MPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaemMoro spieHus. Onucanue GU3NYECKUX SIBICHUN C
ITOMOUIBIO MOJIEIIEN.

Jlemoncmpayuu.

Mexanuueckue, TEIUIOBBIE, JJEKTPUUECKUE, MArHUTHBIC, CBETOBBIE,
3BYKOBBIC SIBJICHUSI.

dusnyeckre MpuOOpsl U Mpoleaypa NPsIMbIX U3MEPEHHUI aHAJIOTOBBIM U
1 (ppoBBIM TPUOOPOM.

Jlabopamopnuie pabomel u onvimeol.

Ompenenenue 1eHbl IeTICHUS MIKaJIbl U3MEPUTEITLHOTO TTprbopa.

N3mepenue paccTosiHui.

N3mepenue miomaau u o0béMa. MeTo 1 ImajieTKu.

N3mepenue BpemMeHu.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TETa.

Omnpenenenne pa3MepoB MalbIX Tell. MeTo psiioB.

[IpoBeneHne ucciaeaoBaHUsA MO MNPOBEPKE THIIOTE3BI: NAIBHOCTH MOJIETA
HIapuKa, MyueHHOr0 TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BHICOTA TyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOCHUH BelleCTBA.

Crtpoenue BemniecTBa: aTOMbI U MOJIEKYJIbI, MX pa3Mepbl U Macchl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne vactull BemecTBa. CBsI3b CKOPOCTH JIBHOKEHHUS YacTHUIl C
TemriepaTypoil. bpoyHnosckoe nprmkenne. [uddysus. BzanmoneiicTBue gactuiy
BEIIIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEN U TBEPABIX
(kpucTamnuyeckux) Ten. B3auMOCBsI3b MEXKYy CBONCTBAMHU BEUIECTB B Pa3HbBIX



arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO IBHKCHHSI.

Ha6nronenune nuddysun.

HabGmionenne  siBieHUM, OOBSCHSIOIINXCS MPUTSKEHUEM W
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

OueHnka JauameTpa aroMa METOJOM PsiioB  (C  HCIOJIb30BAaHUEM
dboTorpadmii).

OnbIThI 10 HAOTIOAEHHIO TEMJIOBOIO PACILIMPEHUS Fa30B.

OMnBITH IO OOHAPYIKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuskeHue U B3aumMo/ieiicTBHE TeJl.

Mexannueckoe paemwxkenue. Ilyte w mepemenienne. PaBHOMeEpHOE H
HepaBHOMEpPHOE JABMkKeHrEe. CBOOOHOE MaJIeHUuE KaK MMPUMEP HEPABHOMEPHOTO
nerkeHus Ten. CkopocTs. CpenHss CKOPOCTh NMPU HEPABHOMEPHOM JIBHKECHUH.
Pacuér nytu u BpeMeHu JBUKEHUS.

I'paduxy 3aBUCMMOCTEl BEIMYMH, ONUCHIBAIOIIMX JBMKeHHE. OO1me
MOHATUS 00 OTHOCUTENBLHOCTU JABMXKEHMs. CIIOKEHHE CKOpOCTEW ISl Ted,
JBIKYLIUXCS MTapajuiesIbHO.

SBrnenune wHepuuM. 3aKOH HMHEPIMU. B3anmoneicTBue Tesl Kak MpUYHMHA
U3MEHEHUs CKOPOCTH JBHXKEHHs Tell. Macca Kak Mepa MHEPTHOCTH Tejla B
NOCTyIaTeapHOM JBMKeHuW. [lmoTHOoCcTh BemecTBa. CBSA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eauHuie oObéma BemiectBa. CMecH U CIUIABBI.
[ToBepXHOCTHAS M JTMHEWHAS UIOTHOCTb.

Cuita KaK XapakTEpUCTHKA B3auMOAEHCTBUS Tell. Cuia yrpyrocTd U 3aKOH
['yka. MI3MepeHne cuibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHUS U CUJIa
TsokecT. Cuila TsDKeCTM Ha Jpyrux IuiaHetax. Bec Tema. HeBecomocTs.
CrioxeHne cui, HalpaBJICHHBIX 0 OJHOM INpsAMOW. PaBHOmeWcCTByromias Cuil.
Cuna tpenus. TpeHne CKONbXEHUS U TPEHUE MOKOS, BA3KOE TpeHue. TpeHue B
IIPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHs Teja.

N3Mmepenne cKkopoCTH NMPSIMOJIMHENHOTO JBUKECHMUS.

HaGnronenue siBneHust HEPIUN.

Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHUCTBUU TElL.

CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEJL.

CnoxeHue cull, HalpaBJICHHBIX MO OJTHOU MPSMOM.

Jlabopamopnwie pabomuel u onvimol.

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JIBMXKEHMs (IIapUKa B KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK J1ajiee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUs Opycka WM IIapuka Mo
HAKJIOHHOM TIJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsbkeHus (edopmanun)



MPY>KUHBI OT MPUII0KEHHOMN CUIIBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJBXEHUS OT
CHWJIbI JABJICHUS U XAPAKTEPA COMPHUKACAIOIINXCS IOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3os.

Hasnenue. Cuna pasinenus. CrnocoObl YMEHBUICHHS W YBEIWYCHUS
napieHus. JlaBieHwe rasza. 3aBUCMMOCTh JaBJICHMSI Ta3a OT 00bEMa U
Temneparypsl. [lepenada naBineHus: TBEPAbBIMU TEIAMHU, KUJIKOCTSIMU U Ta3aMHu.
3akoH [lackans. [IHeBMaTHUeCcKuE MaIlIVHBI.

3aBUCUMOCTh ~ JIaBJICHHUSI  JKUJKOCTH  OT  DJIYOMHBI  MOTPYKEHHUS.
['unpocrarnueckuit mapagokc. CooOmiaroniuecs cocyabl. [ uapaBinueckue
MeXaHU3MbI. VIcronp30BaHNE BBICOKUX JIABJICHUN B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CTpOUCTBO BOJOIIPOBOIA.

AtMocdepa 3emnun u atmocdepHoe naBiieHue. [IpuunHbI cyniecTBOBaHUS
BO3AyIIHON 00oiouku 3emun. OnbiT Toppuuemu. U3mepenue atMocdepHoro
JaBJieHHUsl. 3aBUCUMOCTh aTMOC(EpHOro AaBIEHHUSI OT BBICOTHI HAJ YPOBHEM
Mopsi. [Ipubops! 11t u3MepeHus: aTMOC(HEPHOTO TaBICHUSI.

JlericTBUE )KMAKOCTHU M Ta3a HAa MOTPYKEHHOE B HUX TEJO. BhITanKuBaromas
(apxumenoBa) cuja. 3akoH ~ ApxuMmena.  YCJIOBHE  BO3HHUKHOBEHUS
BBITAJIKUBAIONICH  (apXuMMENOBOW) Cuibl, TmoATekanue. IlmaBanue Ter.
BosznyxomnnaBanue.

Hemoncmpauyuu.

3aBUCUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaua gaBineHUs )KUIKOCTHIO U Ta30M.

Coobmiaromuecs: COCy/Ibl.

['mppaBnuueckuii npecc.

[IposiBienue necTBust aTMochEepHOTO JaBJICHHUS.

Cudon.

3aBUCUMOCTD BBITAJIKMUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHON B )KUIAKOCTh
YaCTH TeJa U TNIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcioBue miaBaHus TeJl: MJIaBaHUE WM MOTPYKEHUE TE B 3aBUCUMOCTHU OT
COOTHOUIIEHHUS TIJIOTHOCTEN Teja U AKUJIKOCTH.

Jlabopamopnvie pabomel u onvimeol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMaA MOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BbITAJKUBAIOMIEH  CWibl, JEHCTBYIONIEH HaA  TeEJo,
IOrpyKEHHOE B XKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CUJIBI, IEMCTBYIOLIECH HA TEJO
B JKMJIKOCTH, OT MAcCCHhI TeJa.

OnbITel, JEMOHCTPUPYIOLIWE 3aBUCHUMOCTh  BBITAIKMBAIOLIEH  CHUJIBI,
NEeNUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA OTPYKEHHOH B )KUIKOCTh YaCTH
T€Ja U OT INIOTHOCTU KUJKOCTH.

KoncTpynpoBanne apeomerpa WM  KOHCTPYHPOBAHHE JIOAKH U
OIIpEJICJIEHUE €€ TPY30IIOABEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPrus.



Mexannueckas pabota sl CWJI, HANpPaBJICHHBIX BIOJb JIMHUU
nepementeHust. MOIHOCTb.

[IpocThie MeXaHM3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAs
IUIOCKOCTh, HOXXHHUYHBIM MexaHn3M. MowmeHT cuibl. PaBHOBecue pbruara.
[IpaBuno momentoB. [lpumeHeHme mnpaBwia paBHOBECHsI pblyara K OJIOKY.
«3onoroe mpaBuwio» MexaHuku. KIIJI mnpocTteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY, TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas »sHeprusi. KuHeTmyeckas ¢ TOTCHIMAJIbHAS HSHEPrus.
[IpeBpamieHre OJHOIO BHJAA MEXAHWYECKOHW DSHEPIUM B JPYrod. 3aKOH
COXpaHEHHMS U MPEBPAICHUS SHEPTUN B MEXAHHKE.

Jemoncmpayuu.

[TpuMepbl TPOCTHIX MEXAHNU3MOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanue yciioBHuil paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IITIOCKOCTH.

N3ydenue npaBuia peruara jisi HOJABUKHOTO U HETIOJIBHXKHOTO OJIOKOB.

Onpenenenue KIIJI moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

Onpenenenue pabOThl CUIIBI YIIPYTOCTH TIPU MOABEME IPY30B MPU MOMOIIU
MMOABIDKHOTO OJIOKA.

N3ydenune 3aKkoHa COXpAHEHHSI MEXaHUYECKOW SHEPTHUU.

8 KJIACC

Pa3nen 6. TenioBble siBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOW TEOPUHM CTPOECHUS
BelecTBa. Macca u pazMepbl aTOMOB M MOJIEKYJI. ONBITHI, IMOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUAKOIO M Tra3000pa3HOrO0 COCTOSIHMI BEIECTBA.
Kpucrannuueckue u amopdusie tena. ['padeH — HOBBIA MaTepHuall A1 HOBBIX
TEXHOJOTUN. TEeXHONOruM MONy4YeHUsT UCKYCCTBEHHBIX anma3zoB. OObICHEHHE
CBOMCTB T'a30B, KUJKOCTEN U TBEPABIX TEJ HA OCHOBE IMOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. [loBepXHOCTHOE HATSHKEHNE, CMAaYMBAHUE, KATMILISIPHBIE
ABJICHMs. TenuoBOe pacIlMpeHUe W CHKaTHE. 3aBUCUMOCTb JABJIEHUS ra3a OT
00BéMa, TeMIiepaTyphl.

Temneparypa. CBsizb TeMIlepaTypbl CO CpeAHENH KMHETUYECKOW >Heprueit
TEIJIOBOTO JBU)KEHUS 4aCTHULL. TeMIlepaTypHbIE IIKaJIbI.

Buytpennss osHeprus. CnocoObl H3MEHEHUS BHYTPEHHEW HHEpPrHH:
TeIionepesaya M coBepuieHHe — pabotel.  Buasl  Temonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIMS, U3IyUeHHE. Bupl Teruonepeayu B Npupoae u
TexHUKe. HeoOpaTUMOCTh TEMIOBBIX MPOLIECCOB.

KonunuecTBo TemioTsl. Y aenbHas TeMI0EMKOCTb BEllecTBa. Tenaoo0MeH U
TEIUIOBOE paBHOBecHe. 3akoH HproToHa-Puxmana. VYpaBHEHHE TEILIOBOTO
Oananca.

IInaBneHue n 0TBEpACBaHNE KPUCTAIMYECKUX BELIECTB. Y JeNbHAs TEII0Ta
riasnenus. [TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. Y nenpHast



TEIJIOTa  MapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIEpPATypbl KHICHHUS  OT
atMocdepHOro naBiieHUs. HachIlleHHBI W HEHACHIICHHBIA Tap. BiaxHOCTH
BO3/yXa.

DHeprusi TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[TpuHuunel padotel TernoBbix asurateneil. KIIJ[ TeruoBoro nsurarens.
TerutoBele ABHUTATENM W 3alIUTA OKPYXKAIOWIEH cpenbl. TemnoBble NMOTEPU B
TETUIOCETSX.

3aKOH COXPaHEHMS U MPEBPAILCHUS YHEPTUU B MEXaHUYECKUX U TEIIOBBIX
npoieccax.

Jemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO JIBHXKECHHUSI.

Habmonenune nuddysumn.

HaOntonenue sBIeHUIT TOBEPXHOCTHOTO HATSDKCHHUSI, CMAuUBaHUA W
KalWUIAPHBIX SBJICHUM.

HaOntonenue TeniaioBoro paciuiupeHus Ted.

N3MeHenune naBieHus raza NMpu U3MEHEHMU O0bEMA M HArpEeBaHUU WM
OXJIAKJICHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHI.

Bue! Termonepenayn.

OxutaxkeHue mpu COBEPIIICHUU paOOThI.

HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIAMHU.

CpaBHeHUE TETUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

Hab6nronenue kunenus.

Hab6nronenue noctosiHCTBa TeMIIepaTyphl MPH TJIaBJICHUH.

Mojenu TeIIOBBIX JBUTaTeIeH.

Jlabopamopnwie pabomul u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHUS.

OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIM Caxapa.

N3mepenue Ttemmeparypbl IpU TMOMOIIM >KUIAKOCTHOTO TEPMOMETpa U
JaT4YhKa TEMIIEPaTyphl.

OnbITel TIO HAOMIOJIEHUIO TEIUIOBOTO PACIIMPEHMS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenre gaBjIeHUS BO3yXa B 0aJUIOHE MITPHUIIA.

WccnenoBanne 3aBUCMMOCTH JIaBJIGHHUS BO3IyXa OT e€ro oObéMa u
TEMIIEPaTypHI.

IIpoBepka rumoTe3nl JMHEHHOM 3aBUCMOCTH JUTMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPaTyPHI.

HaGnronenue wu3MeHEHHs BHYTPEHHEW OHEPrHM Tella B pe3yJbTare
Terionepeaayr U padboThl BHEUTHUX CHJI.

Uccnenosanue siBaeHUS TeIJIOOOMEHA MNPH CMEIIMBAHUM XOJIOJHOM M
ropsiueu BOJIBI.

OrnpeneneHne KOJIM4YeCcTBa TEIUIOTHI, TOJIYY€HHOT0 BOJIOH P TETIO0OMEHe
C HarpeThIM METAJIMYECKUM ITUITUH]IPOM.

OrnpeneneHre MOITHOCTH TEIJIOBBIX MOTePh (3aKoH HetoToHa-Puxmana).

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.



HccnenoBanue mponecca UCIapeHusl.

OrnpeneneHrue OTHOCUTEIBLHON BIIAXKHOCTH BO3AyXa.

Ornpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJIA.

Pa3znes 7. JiekTpudeckue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. [[Ba poaa siekTpuueckux 3apsiioB. BzaumopeiicTBue
3apsKEeHHBIX Tell. 3akoH Kynona.

Dnektpuueckoe nosie. Hanmpssk€HHOCTh 3yieKTpudeckoro modis. [lpuniun
CYNEPHO3UIINH JISKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaaoB. IJIEMEHTAPHBIN JICKTPUUECKUN 3apsi.
Ctpoenue aroma. I[IpoBOJHUKH, AMANEKTPUKU U TMOJYNPOBOJHUKH. 3aKOH
COXPaHEHHUS AJIEKTPUUECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCIOBHUSA CYIIECTBOBAHHUS JJICKTPUUECKOTO TOKA.
HNcTouyHUKN MOCTOSSHHOTO TOKa. JIEHCTBUSI AJEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B METaJIaX, KUIKOCTAX U razax.

Onektpuueckass uenb. Cumia  TOka.  DJEKTPUYECKOE  HaIpsDHKEHHE.
AMIIEpMETP W BOJBTMETP B UENH TMOCTOSAHHOTO TOKa. CONMpOTUBIICHUE
MPOBOJIHUKA. Y IENBHOE COINPOTUBJIEHME BemlecTBa. 3akoH Oma Jjsi ydyacTka
uenu. [locnenoBaTenbHOE U MapajuieNIbHOE COeAMHEHNE MPOBOAHUKOB. J/[C B
LIETH MOCTOSIHHOTO ToKa. 3akoH Owma mis noiHoit nenu. [IpaBuna Kupxroda.
Pacuét mpocCThIX 3JIEKTpUYECKUX Liene. HellmHenHbIe 3JIEMEHTHI.

PaGota m MomrHOCTH 3yieKTpuueckoro Toka. 3akoH Jlxoyns-JleHia.
DIIEKTPUYECKUE TSN U TTOTPEOUTEIN dIISKTPUIECKOM dHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTossHHBIE ~ MarHuThl. B3auMOIEHCTBHE  TMOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe 1ojie. MarHuTHoe 1oJie 3eMJIM U €ro 3HaYeHue s )KU3HU Ha 3eMIie.
OnbiT Dpcrena. MarHuTtHoe Toje€ BJIEKTpUYECKOoro Toka. OmnblT Ammepa.
[IpumeHeHuEe >JIEKTPOMArHUTOB B TEXHUKE. JIeWCTBHE MArHUTHOIO TOJS Ha
npoBOJHUK ¢ TOkoMm. Cmia Amiepa u oOmnpeneleHue €€ HamnpaBJICHUS.
DIIEKTPOJBUTATENL MOCTOSIHHOTO TOKA. MCmosib30BaHUE 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapaznes. SBieHue 3NEKTPOMArHUTHOW WHAYKIUU. [IpaBuio
Jlennia. Dnextporeneparop. CrocoObl MOJyYEHUS AJICKTPUUYECKOM SHEPruu.
DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HMCTOYHHKAX YHEPTUH. DKOJOTHYCCKHE
po0JIeMBbI SHEPIeTUKH. TOIIMBHBIC JIEMEHTBI U 3JICKTPOMOOHIIH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poja dIIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJL.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOMNA.

DIIEKTPOCTATUYECKAsE UHIAYKIIUS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsI0B.

MojenupoBaHrue CUJIOBBIX JIMHUM JJIEKTPUYECKOTO IO C TOMOIIBIO
OyMaKHBIX CYJITaHOB.

[IpOBOAHUKY U JUAJIEKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JlencTBUs NEKTPUUYECKOTO TOKA.



DIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbI1i pa3psia.

N3MepeHue cuiibl TOka aMIIepMETPOM.

N3Mepenue 3eKTpUuecKOro HaNpsKeHUsT BOJIBTMETPOM.

Peocrar u marasuH CONpOTUBIICHUN.

B3aumoericTBrEe NOCTOSTHHBIX MATHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH pa3ieJICHUs MOJIFOCOB MarHuTa.

MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmnbIT Opcrena.

MarHutHoOE€ MoJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

OmneiTer @apanest.

DNeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OnbITel MO HAOMIOJEHUIO DJIEKTPU3ALMK TEJ NPU COMPUKOCHOBEHUU U
MHIYKIHUEH.

HUccnenoBanne JEUCTBHUS ODIIEKTPUUECKOTO IO HA MPOBOJHUKU U
TTUAJICKTPUKH.

COopka 1 UCTIBITAHUE DIEKTPUIECKOM IIETH MOCTOSTHHOTO TOKa.

HccnenoBanue 3aBUCHUMOCTH CUIIbI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPSHKEHMS Ha PE3UCTOPE U CONPOTHUBIIEHUS PE3UCTOPA.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD AIEKTPUUECKOTO COMTPOTUBIICHUS
IIPOBOJIHUKA OT €0 JJIMHBI, INIOMAAU ONEPEYHOr0 CEYEHUS U MaTepHaia.

Ornpenenenue yaenbHOTO CONPOTUBIICHUSI TPOBOIHUKA.

[IpoBepka mnpaBwia CHOXKEHUS HAMNPSHKEHUM TMPU  MOCJIEI0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia sl CWIbl TOKAa MPU MapAJIEILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue I1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeInoJIHEHUS 3aKO0HAa OMa T ITOJTHOM LEMN.

N3ydenne BOJIBTAMIIEPHBIX XapaKTEPUCTHK HEJIUHEWUHBIX 3JIEMEHTOB
(JtamIbl HAKaJIMBAHUS WJIU TIOJTYTIPOBOJHUKOBOTO AUO/IA).

Omnpenenenre pabOTHI AIECKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeneneHue MOIIHOCTH — DJIGKTPUYECKOIO TOKA, BBIACISEMOW Ha
pe3ucrope.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanre MarHuTHOTO B3aUMOJICUCTBHUS MMOCTOSIHHBIX MAarHUTOB.

N3yueHne MarHuTHOTO MOJisi MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU
U pa3/ielIeHUN.

WccnenoBanue neicTBUs 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OMnBITHI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTh CUJTbI B3aUMOICHCTBUS KaTyIIKU
C TOKOM M MarHuTa OT CHJIbl M HAIpaBJICHUS TOKA B KATYIIKE U OT HAJIUYUA
(OTCYTCTBUSI) CepACYHUKA B KaTYIIIKE.



N3ydenune neMcTBUsI MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.

KonctpyupoBanue u nu3ydeHue paboThl AIEKTPOIBUTATES.

Nsmepenne KII1/I anexTpoaBuraTeabHON yCTaHOBKH.

OneITBl 10 HMCCIAEAOBAHHUIO SIBJICHHUS SJIEKTPOMAarHUTHOM WHAYKIUU:
HCCIIEIOBAHNE U3MEHEHU 3HAYEHUS U HANPABJIEHUS NHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3ngea 8. Mexannueckue siBJICHUS.

Mexanuueckoe aBuwxkeHue. MarepuanbHas Touyka. CrocoObl omucaHus
MEXaHUYECKOTO JBMKEHUS: TaOJUYHBIA, TpapUUecKui, aHATUTHUYECCKUH.
Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUYKEHUSI.

BekTtopHblE BEIMYMHBL, ONEpAlMM C BEKTOPAMH, IPOECKLIHUH BEKTOpA.
Pamnyc-BekTop MarepHalbHOM  TOYKHM, IEPEMEIIECHHME HAa  IUIOCKOCTH.
PaBHOMepHOE mpsmMonuHEHOE ABMXKEHME. HepaBHOMEpHOE NPSIMOJIMHENHOE
newkeHue. CpenHsss W MTHOBEHHAs CKOPOCTh Tena IIPU HEPABHOMEPHOM
JBIKCHUU.

Yckopenne. PaBHOYCKOpEHHOE TPSIMOIMHENMHOE JBWXEHHE. Y CKOPEHUE
cBoOogHorO mMagenust. OneITe! I amuiest.

['paduueckas unTEpIIpETALMS YCKOPEHUS, CKOPOCTH, PONUICHHOTO TTyTH U
IIEpEMELIEHHUS ISl IPSMOJIMHEMHOTO JBUKECHUS.

JIBu>keHue Tena, OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBmkeHre 1o OKpYXHOCTU. JIMHEWHass CKOpPOCTh, YIJIOBas CKOpPOCTb,
NEPHOJl U YacToTa oOpamieHus: Mpu PaBHOMEPHOM JBM)KCHHH IO OKPYKHOCTH.
CKOpOCTB M YCKOpPEHHUE IIPU IBUIKEHHUH 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYOIIAs CUa.

IlepBoiii 3axkoH HproTona. Bropoit 3axkoH Hsrorona. Tperuii 3akoH
Hprotona. [IpuHIumn cynepno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cula TPEHUSI CKOJBXKEHHUS,
CUJIa TPEHUS MOKOsI, Ipyrue Buabl Tpenus. Koadpuiment tpenus.

JIBM>KEHUE TEN MO OKPYKHOCTH MOJ IEUCTBUEM HECKOIBKUX CHIL.

3akoH bepHymm n nogbémHas cuia Kpbpuia. COBpEMEHHBIE JIETATEIIbHBIC
ammapatbl, CyJa Ha TOJBOJHBIX KpbUIbSX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOMIISIX. J[BYDKEeHME MOe3/1a Ha MarHUTHOM MOYIITKE.

Cuna TSKECTH UM 3aKOH BCEMHUPHOIO TATOTEHUA. J[BUYKEHHE TEI BOKPYT
rpaBUTALIMOHHOTO IIeHTpa (B ToM uyucie IuiaHeT Bokpyr Comnua). Ileppas
KOCMHMYECKAasi CKOPOCThb. HEBECOMOCTD U Ieperpy3KHu.

PaBHOBecue MaTepuaibHON TOYKU. AOCOMIOTHO TBEPIOE Teno. PaBHoBecue
TBEPIOTO TeJa C 3aKPEIIIEHHOM OCBIO BpaleHusi. MoMeHT cubl. LieHTp TskecTn.

Nmnynec Tema. M3menenne wumnynbsca. Mmnoynse cunbl. Yopyroe u
HEYIPYroe B3aUMOJECHCTBUE. 3aKOHbI MU3MEHEHUS WU COXPAHEHUsS HMITYJbCa.
PeaktuBHOE nBUXKEHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cuil Ts»KecTu, YNpyrocTw,
TpeHus. CBsi3b 3HEPruu U paboThl. [loTeHIManbHas SHEPTUs Tena, MOJHATOTO HaT
NOBEPXHOCThIO  3eMiu. [loTeHUManbHAass 3HEPrUs  CKATOM  MPYKUHBI.



Kunernueckas sueprusi. Teopema 0 KHHETUYECKON SHEPTHH. 3aKOH U3MEHEHUS U
COXpaHEHUSI MEXaHUYECKON SHEPTHH.

Jlemoncmpayuu.

Habmoienne MexaHHM4eCcKOro JIBIKEHUS! Tela OTHOCHUTENIbHO Pa3HBIX Tel
OTCYETA.

CpaBHeHHME MyTel W TPACKTOPUWA JBHKEHHS OJHOTO M TOrO K€ Teja
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3MepeHne cKkOpoCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBH>KECHUSL.

Hccnenoanne npu3HakoB PaBHOYCKOPEHHOTO JIBUOKEHUS.

HabGnronenue aBukeHUs Tela Mo OKPYKHOCTH.

Habitoienne MexaHM4ecKuX sIBJICHUM, IPOUCXOASIIUX B CUCTEME OTCUETA
«Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHMH OTHOCHUTEJIBHO
KaOuHeTa (PU3UKH.

Habntonenue paBHOBecHs T€J, CBOOOHOTO MaJEeHUs, KOJIeOaHUsI MasiTHUKA
B MHEPLHUAJIbHBIX CUCTEMAX KaK MOATBEPKICHUE MPUHIUIIA OTHOCUTEIBLHOCTH.

3aBUCUMOCTb YCKOPEHUS TeJla OT €r0 MAacChl M AEHCTBYIOLIEH Ha HETO CUIIBI.

HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

W3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

[lepemraua uMItybca pu B3anMOJEHCTBUU TEI.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbca TPU a0COTOTHO HEYNPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMIyJibca NPH YIIPYTOM B3aHUMOJICHCTBUH.

Habutoienne peakTHBHOTO ABMXKEHUS.

CoxpaHeHue 3Hepruu npu cBOOOAHOM Na/ICHUN.

CoxpaHeHue PHEepruu Mpu ABUKEHHUH Tella MOJ ACHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa AJid pa3roHa U JAJIbHEUILEro PaBHOMEPHOTO
JBUKEHUS IIAPUKA WIH TEJIEHKKH.

OrnpeneneHue CpelHEN CKOPOCTH CKOJIbKEHUS OpycKa WU JIBUKCHUS
LIapPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHrue yCKOpEeHHsI Tejla NPU PABHOYCKOPEHHOM JBUYKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM NIPH PABHOYCKOPEHHOM
JBIDKCHUHU 03 HavaJbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €CAM NPU PABHOYCKOPEHHOM JBMKEHHH 0€3
HayaJbHOM CKOPOCTU MYTU OTHOCSITCA KakK psJi HEUETHBIX YHMCEN, TO BpEeMeHa
OJINHAKOBBI.

HccnenoBanue NBUKEHUS Tela, OPOLIEHHOTO MO/ YTIIOM K TOPU30HTY.

WccnepoBanue 3aBUCUMOCTA CUJIBI  TPEHHUSI CKOJBXEHUST OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kKodhPUIIMEHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Hccnenoanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOZHUKAIOUIEH B MPYKUHE,
OT cTerneHu aedopMaliy Npy>KUHbI.

Omnpenenenre padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUYKEHUU TeJa IO



TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOThl  CHIIBI  YOPYrOCTH TMpU MOABEME Tpy3a C
WCIIOJB30BaHUEM HEMOIBUKHOTO U MTOJABUKHOTO OJIOKOB.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUIA:
nepuoj, 4YacroTa, aMIUIMTyAa. | apMOHWYecKHe KoJebaHusa. 3aTyXarolue
kosebanus. BeiHy)aeHHbie konebanus. PezoHaHc.

MaremaTu4ecKuii U TPYKUHHBIM MasTHUKH. [IpeBpallieHue 3HEepruuv npu
K0J1€0aTeIbHOM JBUKECHUU.

Mexanuueckue BoOJIHBI. [IpomonbHble M TonepeyHbie BoJiHBL. CBOICTBa
MEXaHUYEeCKUX BOJH: uHTepdepenius u nudpakuus. [[irMHa BOJIHBI U CKOPOCTh
e€ pacrnpocTpaHeHUs. MexaHU4YecKHe BOJHBI B TBEPAOM TeEJE, CEHCMHUYECKUE
BOJIHBI.

3ByK. PacnpocTpanenne u oTpaxkeHue 3ByKa. | pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3onanc B akyctuke. HMH}pa3Byk u yiabTpa3Byk. Kcnonb3zoBanue
yIBTPa3BYyKa B COBPEMEHHBIX TEXHOIOTHSIX.

Jlemoncmpayuu.

HaGmronenne xoiieO0aHmii Ten moOa JEUCTBHEM CHIBI TSKECTH U CHUJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

Habmronenune BoIHYKICHHBIX KOJICOAHHWI M pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJENH).

Hab6nronenue nnatepdepennnn u qudpakiini BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomuel u onvimol.

Ornpenenenre 4acToThl ¥ MEpUO/ia KojaeOaHu MaTeMaTUYECKOro MasiTHUKA.

OmnpeneneHre 4acTOThl U Mepruoaa KojieOaHUN NPYKUHHOTO MasiTHUKA.

HccnepoBanue 3aBUCUMOCTH MEpUO/Ia KoJieOaHUI Tpy3a Ha HUTU OT JJTMHBI
HUTH.

UccnenoBanne 3aBUCUMOCTH TIeproa KojJeOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCHMOCTH TepHoaa KojeOaHWil Tpy3a, MOJABEHICHHOTO K
JIEHTE, OT MAacCChI Ipy3a.

OneITl,  JIEMOHCTPHUPYIOIIHME  3aBUCUMOCTh  TMepuoja  KoJeOaHwit
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Pa3znes 10. DieKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJE.  DJIEKTpOMAarHuTHele  BOJHBL. ~ CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. lllkana snekrpomarHuTHBIX BOJIH. Mcmosb3oBaHue
ANEKTPOMATHUTHBIX BOJH JJI1 COTOBOM cBsizu. Pamuonokanusi. KocMmuueckas
CBSI3b.

DnexkTpoMarHuTHas npupoja ceera. CkopocTh cBera. BoiiHOBbIE cBOliCTBa
cBeta: uHTEphepeHuus u TudpaKius.

Jemoncmpayuu.



CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

WnTepdepentus u qudpaxius cBeTa.

Jlabopamopnwie pabomul u onvimol.

W3ydyenne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHUIBLHOTO
tenedoHa.

[IpoBeneHue OMBITOB MO HAOMIOACHUIO HMHTEPPEPEHUMH U Audpakuuu
CBETA.

Pa3nen 11. CBeToBbIe AIBJICHHUS.

JlydyeBass MoAENb CBETa M IeOMETpuUYecKas OnThka. VcTouHuKH CBeTa.
[IpsamonuHeiiHOe pacnpocTpaHeHue cBera. 3armeHus ComHuoa u o JIyHBL
Otpaxxenne cBera. Ilnockoe 3epkaino. 3akoH oTpaxkeHus cBera. [loctpoeHue
n300pakeHnid, CGOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBera. 3akOH npenoMIieHus cBeTa. [lonHoe oTpakeHue cBera.
Hcnonb3oBaHne  MOJMHOTO  OTPaXEHUs] B ONTHYECKUX  CBETOBOJAX,
ONTOBOJIOKOHHAS CBS3b.

JImnza, xon nyuerd B auH3e. Dopmyna ToHKOW JMH3BL [locTpoeHue
M300paKeHH, CPOPMUPOBAHHBIX TOHKOW JUH30M. OnNrThyeckas cucTreMa
¢doToamnmapaTa, MUKpOCKONa M Tejeckona. [7a3, Kak ONTHYECKas CHCTEMA.
bi30pyKOCTh U 1aTbHO30PKOCTb.

Pasznoxxenne Oenoro ceera B cnektp. OmnbiTel HbtoTona. CroxeHnue
CIEKTpaJbHBIX IBETOB. J(Mcnepcus cBeTa.

Hemoncmpauyuu.

[IpsiMmonuHEHOE pacIIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuyenue n300pakeHUH B TIJIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTHYECKUH CBETOBO/.

Xon nyuel B coOMparoleit JImH3e.

XoJ Iy4yer B pacCEenBAKOILIEH JINH3E.

[TonyueHnue n300paxxeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiicTBus horoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

Mopenn rnasa.

PasnoxxeHue 6emoro cBeta B CIIEKTP.

[Tosrydenune 6emoro cBeTa Mpu CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimeol.

HccnepoBanue 3aBUCHUMOCTH yIJIa OTPaKE€HUs CBETOBOIO JIydya OT yrjia
MaJICHHUs.

N3ydenne cBONCTB N300pakeHUs B IJIOCKOM 3epKaje.

HccnepoBanve 3aBUCHMMOCTH yIJIa TMPEIOMIIEHUS OT yrja NaJeHUs
CBETOBOIO JIyya Ha TPAHULE «BO3IYX—CTEKIIO.

[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JTNH3BI.

Omnpenenenre (HOKYCHOTO pacCTOSHUSL U ONTUYECKON CHIIBI coOMparoiei
JIVH3BI.

OMnBITHI 1O Pa3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.

OnpIThl 1O BOCHPHUATHUIO I[BETA MPEIMETOB IMPU MX HAOIIOJECHUU 4Yepes



[[BETOBBIC (DUIIBTPHI.

Pa3znes 12. KBaHTOBBIE SIBJICHHS.

Omnsitel Pe3epdopaa u mnanerapHas moaens aroma. Moaens atoma bopa.
Hcenyckanne u nornomenre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHust. CTpoeHne aTOMHOTO
anpa. Hyknonnas wMopxens aromHoro sapa. HM3zoromel. PanmoaktuBHBIE
npeBpauieHus. [lepuo monypacmnana aToMHbIX siaep. JleiicTBue paguoakTUBHBIX
U3JIYYEHU Ha )KUBBIE OPTaHU3MBIL. 3alUTa OT PaIMOAKTUBHOIO U3TyUYCHHUS.

SAnepHble peakuny. 3aKOHbI COXPAHEHUS 3apsSA0BOTO U MacCOBOTO YHUCEIN.
DHeprus CcBsI3M aTOMHBIX siep. CBs3b MacChl U dHEpruu. Peakuuu cuHTe3a u
nenenus spep. Mcroununku sHeprum CosiHIA W 3BE34. SInepHas sHepreTHka.
DKOJIOrH4ecKHe MpoOIeMbl SA€PHOM SHEPTETHKHY.

Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHSI U TTOTJIOIICHHUS.

CrexTpbl pa3Iu4HbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZUPYIOIIUX U3ITYyYEHUN.

Peructparus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie pabomel u onvimol.

HabutoieHne CrTomHbIX U JIMHEHYAThIX CIEKTPOB U3ITyUEHUSI.

HccnenoBanue TPEKOB: H3MEPEHUE SHEPTUH YACTHULIBI 10 TOPMO3HOMY ITyTH
(o dhoTtorpadusam).

W3mepenne paaroakTHBHOTO (OHA.

IHoBTOpUTEIBLHO-0000 1A NI MOYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIIIHIT MO/TYJIb npeaHa3HaueH TUISt
CUCTEeMaTH3allMkM U  OOOOIIEHHS] MPEAMETHOTO COACpPXKAaHUSA U OIbITa
NEeSATENbHOCTH, NTPUOOPETEHHOTO TMpPU M3YYEHUM BCEro Kypca (QU3MKH
yIriyOJIEHHOTO  YpPOBHS, a Takke M TMOJATOTOBKM K  OCHOBHOMY
rocyJapCTBEHHOMY AK3aMeHY MO (hU3HUKE.

B mpouecce wu3yueHus AAHHOTO MOAYJS PEATUM3YIOTCS M MOJIy4aroT
nanbHeillee pa3BUTHE Y4yeOHble IEHCTBUA, OOECIEUMBAIOIINE JIOCTHKEHHUE
NpEeIMETHBIX M METalpeIMETHBIX pe3ylbTaToB oOOyueHus, (OpMUPOBaHUE
€CTECTBEHHO-HAYYHONH TI'pPaMOTHOCTU: OOBSCHEHHE M OINHCAaHUE SIBICHUN Ha
OCHOBE TMpUMEHEHHs (U3MUECKUX 3HAHWM, HCCIEA0BATEIbCKUE JEHCTBUS
(BBIIBM)KEHHME THIIOTE3, MOCTAaHOBKA LEAM W IUIAHUPOBAHUE HCCIIEI0BAHMS,
aHaJIU3 JaHHBIX U MIOJYyYEHHUE BBIBOJOB).

[IpeanoututenbHO (GOPMOI OCBOCHHSI MOJIYJSI SIBISIETCS MPAKTUKYM,
nporpamMma KOTOpOro BKIIOYAET:

pelIeHnEe 3aa4, OTHOCSIIMXCS K Pa3JIMYHbIM pa3feiaM U TeMaM Kypca
(GU3HMKHK, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE PA3HbIX Pa3/IeoB;

BBITIOJIHEHHUE JIA0OPATOPHBIX PAOOT U OMBITOB (BKJItOUAst paOOTHI M OTIBITHI U3
nepeuHel K paszzeliaM Kypca) B YCIOBHUSIX CaMOCTOSITENIBHOIO TIAaHWPOBAHUS
IPOBEJICHUSI MCCIEeIOBaHUs, BBHIOOpa M OOOCHOBAaHUSI METOJAa H3MEPEHUS
BEJIMYMH, COOPKH SKCIIEPUMEHTAIBHON YCTAaHOBKU;



BBITIOJITHGHHE  TPOOJIEMHBIX ~ 33JIaHUM  TPAKTUKO-OPHEHTHUPOBAHHOTO
XxapakTepa (3aJaHus O eCTECTBEHHO-HAyYHOW TPaMOTHOCTH), B TOM YHCIIE
3aJIaHAN ¢ MEKITPEAMETHBIM COACPIKAHUEM;

paboTy HaJl TPYNIOBBIMU WJIM WHIUBHTY ATbHBIMUA TIPOSKTAMH, CBSI3aHHBIMU
C coZiep KaHreM Kypca (pr3uKH.

N3ydyeHne moBTOPUTENHHO-0000IIAIONIETO MOTYJII MOXKET 3aKaHYMBATHCS
NIPOBEJCHUEM JUArHOCTHUECKOHN paboTh 3a Kypc PU3UKH YTITyOJIEHHOTO YPOBHS,
BKJTIOUAIONICH 3aJaHusl Pa3HOTO YPOBHS CIOXHOCTH. Pe3ynbTaThl BBITIOJHEHHUS
JMArHOCTHYECKOM  pabOThl  MOTYT  TIOKa3blBaTh  CTENEHb TOTOBHOCTH
o0yJaromuxcsi K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHY 10 (PU3UKE, a TaKKe
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.

2. NTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA
IHPOI'PAMMBI 11O PU3UKE HA YPOBHE OCHOBHOI'O

OBHIET'O OBPA3OBAHUSA
N3yuenue pu3nku Ha ypoBHE OCHOBHOI'O OOIIEro 00pa30BaHMs HAIIPaBJICHO
HAa  JIOCTIDKCHHWE  JIMYHOCTHBIX,  METAlpeAMETHBIX W  MPEIMETHBIX

00pa3oBaTENbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbrare uzydenus GU3MKy Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus
y oOy4aromerocst 0yayT copMUPOBaHBI CIEAYIONINE TMIYHOCTHBIC PE3YIbTAThI B
YJacTH:

I)nampuomuueckozo 60CRUMAHUS:

IIPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
(u3HUeCcKol HayKu;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;

2)epasicoanckozo u O0YyX08HO-HPABCHBEHHO20 60CnuUmMaHuA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUM
busuky;

OCO3HAaHHWE BAXHOCTU MOPAIBHO-ITUYECKUX IPHUHIUIOB B ACATEIBHOCTH
YUYEHOrO;

3)acmemuuecxkozo 60CNUMAHUA:

BOCIIPHUSITUE ICTETUYECKUX KauyeCTB (DU3MUECKON HAayKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4)uennocmu HAy4HO020 NO3HAHUA:

OCO3HaHWE WEHHOCTH (PU3UUYECKOM HAyKM KaKk MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUpa, OCHOBBI Pa3BUTHsI TEXHOJOTWH, BaKHEWIlEH COCTaBISIIOLIEH
KYJbTYpHI;



OpUEHTaluus B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX
npecTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBL;

pa3BUTHE HAYYHOU J0OO03HATEIBHOCTH, MHTEpECa K HMCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

5)popmuposanusa Kynomypel 300p0o6ba u IMOUYUOHATILHO20 01A2ONONYHUA:

OCO3HaHHWE IIEHHOCTH Oe3omacHoro o0pa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, Ba)XXHOCTH TpaBWJI 0OE30MacHOr0 IMOBEJACHUS Ha
TpaHCHIOPTE, Ha JOpOrax, ¢ 3JIEKTPUYECKUM U TEIUJIOBBIM OOOpY/IOBAaHUEM B
JIOMAIIIHUX yCJIOBUSX;

chOpMHPOBAHHOCTh HaBbIKa pPEQIIEKCUHU, TPU3HAHHUE CBOEr0o IpaBa Ha
OIIMUOKY M TAKOTO ke MpaBa y APYyroro 4yejJoBeKa;

6)mpyooeozo 60CNUMAHUA:

aKTUBHOE Yy4YacTHE B PEIICHUU MPaKTHUUYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropojia, Kpas) TEXHOJIOTUYECKOU U COIMaIbHOMN
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUI;

HMHTEpEC K MPAKTUYECKOMY U3y4YEeHUIO NMpodeccuii, CBI3aHHbBIX C (PU3UKOM;

7)IK0S102UHUECKO20 60CNUMAHUA:

OpHEHTallMsd Ha NpUMEHEHHE (U3MYECKUX 3HAHUM Ui pelieHus 3ajad B
00JIacTH OKpY’KaloIiel cpejbl, TJIAHUPOBAHHMS TIOCTYNIKOB M OLIGHKH WX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPYKAIOLIEN CPEbI;

OCO3HAaHHME TJIOOATLHOTO XapaKTepa AKOJOTHYECKUX MpoOJIeM M MyTel ux
pelieHus;

8)adanmayuu K UIMEHAINOWUMCA YCIOBUAM COUUATLHOU U NPUPOOHOI
cpeowl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU MPU BBINOJHEHUM HUCCICIOBAHUN U
MPOEKTOB (PpU3UUECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHX;

MOBBLIIIIEHWE YPOBHSI CBOEM KOMIIETEHTHOCTH 4e€pe3 IMPaKTHUUYECKYIO
NeATEIIbHOCT;

NOTPpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHWM, yMEHUN (OPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

OCO3HaHHUE JIe(PUITUTOB COOCTBEHHBIX 3HAHUH W KOMIICTCHTHOCTEH B 001aCTH
busuky;

IJIAHUPOBAHUE CBOETO PA3BUTUS B MPHOOPETEHUH HOBBIX (HU3HMUECKUX
3HAHUM;

CTpEMJICHUE aHATM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MPUPO/IBI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

OLICHKA CBOUX JCWCTBUM C YYETOM BIMSHUSA HA OKPYXKAKOIIYI Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare ocBoeHHS TporpaMMbl N0 (U3WKE Ha ypOBHE OCHOBHOTO
o01ero oOpa3zoBaHuUsI y oOyuaromierocs oynyT



chopMHUpPOBaHEI MeTaNpeAMeTHbIE pe3yJIbTaThl, BKJIFOYAIOIIHNE
MO3HABaTEJIbHbIC YHHUBEpPCAJIbHbIE Yy4EOHBbIE JACHCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE y4eOHbIC JEUCTBUS, PErYJIATUBHBIE YHUBEPCAIbHBIC YyueOHBIC
JICUCTBUSL.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Ba3oBnle Jjornueckue a1eiicTBUA:

BBISIBJIATH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(ssBIIEHMI ), KITacCU(DUITUPOBATH UX;

BBISIBJIAITh 3aKOHOMEPHOCTH W MPOTUBOPEUHUs B paccMaTpUBAEMbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBICHUSIM;

BBISIBJIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3U TPU HM3YYCHHH (HU3UUECKUX
SIBJICHMA W TPOIIECCOB, JIeJaTh BBIBOJBI C HMCIOJBb30BAaHUEM JCAYKTHUBHBIX U
WHIYKTUBHBIX yYMO3aKIIOUCHWH, BBIIBUTATh THUIOTE3I O B3aWMOCBS3SIX
(U3UYECKUX BEJIMYUH,

CaMOCTOSATEIILHO BBIOMpATH CIIOCO0 pernieHus yaeOHOH (hU3HIecKor 3a1aun
(cpaBHEHHME HECKOJIBKUX BapHAHTOB PEIICHHS, BEIOOP HAaMOOJIEe TTOAXO/ISIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUCB).

ba3oBble ucciienoBaTeIbCKHe 1€ CTBUS:

HCII0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

MPOBOJIUTH TIO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY OTIBIT, HECIOMKHBIM
(U3UYECKHIN YKCIIEPUMEHT, HEOOJIBIIIOE UCCISI0BAHNE (PU3HUECKOTO SIBICHUS,

OIICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH MH(GOPMAIIHIO, TTOTYUYECHHYIO
B XO/I€ UCCJICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOATENLHO (HOPMYIUPOBATH O0OOIIEHUS M BBIBOJBI MO pe3yJibTaTaM
MIPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHNS;

MIPOTHO3WPOBATH BO3MOYKHOE JaTbHEHIIICE pa3BUTHE (PU3UUECKHUX ITPOIIECCOB,
a TaKKe BBIIBUTATH TMPEIIOJIOKCHUS 00 WX Pa3BUTUU B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IMIHbIC METOJbI, HHCTPYMEHTBI M 3alpPOChI MPU TTOUCKE H
orOope HHPOpPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON YyueOHOM
(dbu3uYeCKON 3a1a9H;

aHAIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3ITUYHBIX BUJOB M (JOPM TIPEICTABIICHHUS,;

OIICHMBATh HAAEKHOCTh HHPOPMAIMHM TI0 KPHUTEPUAM, MPEIITOKECHHBIM
yUHUTENIeM Ui CHOPMYTUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEICTABICHUS
uHGOPMAIIM W WIUTIOCTPUPOBAThH pEIlacMbIe 3aJ1a4d HECIOKHBIMA CXEMaMH,
JuarpaMMaMu, MHOU rpaduKoil U UX KOMOMHAIUSIMHU.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIe 1eiCTBHSA:

B XO0Jle OOCYXIeHUsi y4yeOHOTro Marepuania, pe3yJbTaTOB Ja00pPATOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIa€MOH TEeMbl U
BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha pelIeHUuEe 3aJaud U MNOJAJIepKaHHe



OarokeyIaTeIbHOCTH OOIIEHHUS;

COTIOCTaBIISATh CBOM CYXKJICHUS C CY)KJICHUSAMH JAPYTUX YUYACTHUKOB JHAIIOTA,
0OHapyKUBaTh Pa3IMINEC U CXOJCTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJMYHO TPEJCTABIATh PE3YIbTAThl BBHIITOJHEHHOTO (PU3UYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TTPOCKTA);

MOHUMATh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYAIbHOM
pabOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYCCKOM TTPOOIIEMBIL;

IMPUHUMATH eI COBMECTHOM JICATEILHOCTH, OPTaHU30BBIBAThH JICHCTBHS 110
e€ JIOCTW)KCHMIO: PACIPEACISITh POJIM, OOCYKIaTh MPOIECCHl U PEe3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJIHATH CBOIO 4YacTh pabOOThI, JOCTUTas KauyeCTBEHHOTO pe3yJjbTara Io
CBOEMY HAMPABIICHUIO M KOOPAWHUPYS CBOU JEHUCTBHUS C JPYTUMU WICHAMH
KOMAaH/IbI;

OIICHWBATh KA4YeCTBO CBOECTO BKJIaJa B OOIMMUA TPOAYKT IO KPHUTEPHSIM,
CaMOCTOSTEIIEHO C(OPMYITMPOBAHHBIM YUYaCTHUKAMHU B3aMMOICHCTBHSI.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusauus:

BBISBJIATH NPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX, TPEOYIOMMX AJIs
penieHus GU3NIECKUX 3HAHUK;

OPUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOJAaX IPUHATHA  PEIICHHU
(MHIMBUYalIbHOE, IPUHSATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN MPyIIOoN);

CaMOCTOSITEJIbHO COCTaBJISATh QJITOPUTM pelIeHus (U3MYECKOM 3a1auu WU
IUIaH HUCCJIEOBaHUS C Y4YETOM MMEIOIIMXCA PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEeHTUPOBATh MIPeIjiaraéMble BAPUAHTHI PELICHUH;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,

OOBSACHATh  MPUYMHBI  JIOCTHKEHUS  (HEOOCTHXKEHMs])  PE3yJIbTaTOB
NEeSTEeIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JESATENBHOCTh (B TOM YHCIIE€ B XOJ BBITOJTHEHUS
(u3nYecKoro McciaeA0BaHUsl WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHHUBILIUXCS CUTYallMi, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIM U YCIOBUSM.

CTaBUTh c€0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM JTUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro.

npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU pEHIeHUH (PU3NYECKUX 3a/1a4 WUIH B
YTBEPKJICHUSX HA HAYUHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHily oOydenus ¢ 7 Kaacce NpeIMETHbIE pe3yJbTaThl HA YriyOJEeHHOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:
UCIIOJIb30BATh MOHATUSA: (PU3NUYECKUE U XUMUYECKHUE SIBICHUS, HAOII0ICHHE,



OKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUILI (PU3NYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHHSI BEIEecTBa (TBEPOE, )KHUIKOE, ra3000pa3HOE),
MEXaHMYECKOE JIBUKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEWHOE),
TpPaeKTOpHsl, paBHOACHCTBYIOIAs cui, Aehopmanus (ynpyras, MIacTUYecKasi),
HEBECOMOCTh, COOOIIAIOIINECS] COCYIbL;

YBEpPEHHO pasnuyaTh sBieHUs (Auddy3us, TEMIOBOE BWKCHHUE YaCTHIL
BEIIIECTBA, PAaBHOMEPHOE JIBJKEHHE, HEPABHOMEPHOE JBW)XCHHE, HWHEPIIMS,
B3aMMOJICUCTBHE TEJ, pPaBHOBECHUE TBEPJBIX TENl C 3aKPEIUIEHHOMW OChIO
BpallleHUs, TMepeaaya JaBJIeHUs] TBEPABIMU TeJIaMM, >KHJIKOCTIMH U Ta3aMu,
aTMoc(epHOe JaBJICHHE; TJIaBaHUE Tell, MPEBPAICHUSI MEXaHUYECKOW YHEPTUN )
0 ONHWCAHUI0O WX XApaKTEPHbIX CBOWCTB KM HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh  MPOSIBJICHUE  HW3YUYCHHBIX  (PU3MYECKUX  SIBICHUM B
OKpy>KatoieM mMupe (B ToM yucie (HU3NYECKUe SBJICHUS B MPUPOJIC: TPUMEPHI
JIBWKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B )KMBOUM M HEXKUBOU MPUPOJE, IEUCTBUE
CHUJI TSIKECTH, TPEHUS, YIIPYTOCTH B IPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EpHOTro
JABJICHUS HA KUBOW OPTraHMU3M, IJIaBaHUE PBIO, phlUaryd B TEJI€ YeOBEKa), pU
ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/la4y B YUCOHYIO, BBIICIISITh CYIIECTBEHHBIE
CBOMCTBA (TpU3HAKHK) (PU3UYECKUX SIBJICHUN;

ONKCHIBATh M3YUYCHHBIC CBOWMCTBA TeN M (U3MUECKHUE SIBIICHUS, UCIOIB3YS
dbu3udYecKkre BENMMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CpeAHsii CKOpPOCTb, CWJIa YIPYTrOCTH, CUJia TSDKECTH, BEC Tella, CUjla TPEHHS,
JaBJeHUE TBEPAOTrO TeJa, JaBJICHUE CTOJI0A KUAKOCTH, BHITAIKHBAIOIIAS CUJIA,
MexaHu4yeckass paboTa, MOIIHOCTb, IIJICYO CHJIbI, MOMEHT CHJIbI, KOd(PPHUIIMEHT
MIOJIE3HOTO JICHCTBUSA MEXaHU3MOB, KHHETHYECKAs M MOTEHIMAIbHAS IYHEPTHs),
MpU OMNMUCAHUU TMPABWIHHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, WX OO0O3HAYEHUS W EIUHULIBI (PU3UYECKUX BEIWYUH, HAXOJUTh
dbopMyJibl, CBSI3BIBAIONIME JAHHYIO (U3UYECKYIO BEIMYUMHY C JAPYTrUMU
BEJIMYMHAMH, CTPOUTh TpaduKud M3YYEHHBIX 3aBUCUMOCTEH (HU3NUECKUX
BEJINYMH;

XapakTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS M IPOIIECCHI,
UCIIOJIb3Ysl MPABUJIAa CIOXKEHUS CUJ (BIOJb OJHOM MpsiMOM), 3akoH ['yka, 3aKoH
[Tackanst, 3akoH Apxumena, MpaBWJIO paBHOBecus pblyara (070Ka), «30JI0TOE
MPABUJIO» MEXAHUKHU, 3aKOH COXPAHCHHS] MEXAHWYECKON 3HEPTHH, MPU STOM
JlaBaTh CIOBECHYIO (DOPMYJTUPOBKY 3aKOHA W 3alMHMCHIBATH €T0 MAaTEMATHYECKOE
BBIPAKEHUE;

CTPOUTH TPOCThIE (PU3NYECKUE MOJACIN PEATbHBIX OOBEKTOB, MPOIECCOB H
SBJICHUW, BBIICIATH MPU ATOM CYILIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOWCTBA
00OBEKTOB, TMPOIECCOB, SBJICHUM, NPUMEHATh (UIUYECKUE MOACTH IS
00BbsCHEHUS PU3NYECKUX MIPOLIECCOB U PEIlIeHUs YUeOHbIX 3a/1a4;

OOBSACHATH (PU3UUECKUE SIBJICHHUS, ITPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIE 3aJ]a4l, B TOM YHUCJE TPEOYIOIIHE YHUCICHHOIO OILEHUBAHMS
XapaKTEPHbIX 3HAUCHUH (PU3NYECKUX BEIUUYMH, IIPU 3TOM BbIOUPATH aJIEKBATHYIO
(U3HUECKYI0 MOJIENb, BBISBIATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U U BHICTPAUBATD



JIOTUYECKYIO IEMOYKY pACCYKJECHUW C ONOpPOM Ha H3YYEHHBIE CBOKCTBA
duznyecKkux ABICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIH;

pemaTth pacuétHble 3a1auu (B 2—3 MEWCTBUS) MO MU3y4aeMbIM TeMaM Kypca
¢usuku, BHIOMpAs aJEKBAaTHYIO (DU3MUECKYI0 MOJENb, C HCIOIb30BaHUEM
3aKOHOB H (hOPMYJI, CBS3BIBAIONTNX (PU3UUYECKUE BEIMUMHBI, 3aMCHIBATh KPATKOE
YCJIOBHE W pa3BEPHYTOE pEUIEHUE 3a/Jayd, BBIABIATH HEJOCTAIOUINE WIIU
U30bITOYHBIE JaHHbIE, OOOCHOBBIBATH BBHIOOP METOAA pEIICHUS 3aJauH,
UCIIOJIb30BaTh  CIPABOYHBIE  JAaHHBIE,  [POBOJUTH  MaTEMaTUYECKHE
npeoOpa3oBaHus M Pacy€Thl, OIEHUBATH PEATUCTUYHOCTh IMOJIYYEHHOTO
3HaUYC€HUS (PUBNYECKOW BEJIUYMHBI M OINPEACNSITh Pa3MEPHOCTh (PU3NUYECKOUN
BEJIMYMHBI, TIOJIyYEHHOU TP PEILICHUH 3a]1a4u;

pacrno3HaBaThb IpPOOJIEMBbI, KOTOpPbIE MOXHO PpELIUTh MpPH OMOIIU
(u3MUECKUX METOMIOB, M MpeasiaraTh OPUEHTHUPOBOYHBIA CIOCOO pElIeHHs, B
ONMMCAaHUM  HCCIEAOBAHMUS  pACIO3HABaThb IPOBEPSIEMOE  IMPEANOJIOKEHHUE
(rumoresy), HHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yJIbTaT;

IPOBOJUTH OMBITHI 110 HAOIIOACHUIO PU3NYECKHUX SIBICHUN WIH (PU3HUECKUX
cBoMCTB Ten (nuddys3us, TEIIOBOE paCUIMPEHUE Ta30B, SIBICHUE WHEPIINH,
M3MEHEHUE CKOPOCTH IIPH B3aUMOJICUCTBHH TEJ, Mepeiaya JaBICHUS )KUIKOCThIO
U Ta30M, MPOSIBJICHUE NEUCTBUS aTMOC(EPHOTO AAaBICHUS, EUCTBHE MPOCTHIX
MEXaHU3MOB): (HOpMyIHpPOBaTh MNPEANOJIOKEHUE (TUIOTE3Y) O BO3MOMKHBIX
pe3yibTatax  HaOJIOJEHHWM, CaMOCTOSITEIbHO COOUpAaTh YCTAHOBKY U3
U30BITOYHOTO HAOOpa 00opyAOBaHUS U (POPMYIUPOBATH BHIBO/IBI;

OPOBOAUTH MPSMbIE W KOCBEHHbIE W3MEpPEHUs (PU3NYECKUX BEIMYUH
(paccTosiHMe, TPOMEXYTOK BpEMEHH, Macca Tena, O00bEéM Tena, Ccuia,
TEMIIepaTypa, INIOTHOCTh KUJKOCTH U TBEPAOTO TEJA, CUJIA TPEHUS CKOJIbKEHUS,
JABJICHUE BO3[yXa, BBITAJIKMBAIONIAS CWJIA, JEHCTBYIOIIAS HA MOTPYXKEHHOE B
KUJKOCTh TEJIO0, KOAP(MUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB) C
HCIIOJIb30BAaHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
MEeTO/ia U3MEpEHHUsl, (PUKCUPOBATh TMOKA3aHHsI MPUOOPOB, HAXOIUTH 3HAYEHUE
M3MEPSIEMON BETUYHHBI C TIOMOILBIO YCPEAHEHMSI PE3YIbTATOB CEPUU U3MEPEHUI
U OLICHUBATh MOTPEIIHOCTh U3MEPEHUI;

MPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTATbHBIE UCCIEIOBAHUS 3aBUCUMOCTEH
(Gu3nyecKux BEJIUYUH (3aBUCUMOCTU MYyTH PaBHOMEPHO IBMXKYLIETOCS Teja OT
BPEMEHM JIBU>KEHUSI Tejla, CHJIbI TPEHUSI CKOJIBKEHUSI OT CHUJIbI HOPMaJbHOIO
JaBJICHUs, KauyecTBa OOpaOOTKH MOBEPXHOCTEM TeNl U HE3aBUCHUMOCTH CHJIbI
TPEHUS OT IUIOLIAAM CONPHUKOCHOBEHHMS TEN, CHJIbI YIPYrOCTH OT YIJIMHEHHS
MIPY>KMHBI, BHITAJKUBAIONIEH CHJIBI OT 00BhEMa MOTPYKEHHOW YacTH Telda U OT
IJIOTHOCTHU KHUJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT INIyOMHBI, HA
KOTOPYIO MOTPYKEHO TEJ0, YCIOBUH MJIaBaHUSI TEN, YCIOBUM paBHOBECHS phluara
U OJIOKOB): COBMECTHO C y4HuTeleM (OpMyIHpOBaTh 3a7adyy M THUIOTE3Y
UCCJIeIOBAHUSI, CAMOCTOSTEIBLHO TUIAHUPOBATH UCCIEAOBAHUE, CAMOCTOATEIBHO
coOUpaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY C HCIIOJIb30BAaHUEM HWHCTPYKIIUH,
IPEICTABIIATH MOJYYEHHbIE 3aBUCUMOCTH (PU3UUECKUX BETMYUH B BUJIE TAOIUI U
rpa@uKoB, OLIEHUBATh IMOTPEUIHOCTH, JeJiaTb BBIBOABI 10 pe3yjbTaTam
UCCJIeI0BAHNUS;



coOmoaTh TMpaBWiIa TEXHUKKM Oe30macHOro Tpyda mOpu pabote cC
71a060paTOPHBIM 000PYI0BAaHUEM;

yKa3bIBaTh PUHLMIIBI IEHCTBHS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOMIAKOIIMECS COCYAbl, OapoMeTp, phblyar,
MTOABMKHBINA M HEMTOABWKHBINA OJIOK, HAKJIIOHHAS IJIOCKOCTH;

XapaKTEePU30BaTh MPUHLUIIBI ACHUCTBUS U3YUYEHHBIX NPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJIOTMYECKUX IPOIIECCOB C OMOPOM Ha MX ONHUCAaHUS (B TOM
qucIie: MOUIUITHUKH, YCTPOMCTBO BOJIONIPOBOIA, THIPABINYECKUH Ipecc, CU(oH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCIOJIb3Yysl 3HAHUS O
CBOMCTBax (PU3MUYECKUX SBJICHUM W HEoOXoaumble (U3MYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATHYHBIE PUCYHKM HM3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX NPHUOOPOB M TEXHOJOTMYECKUX IMPOLIECCOB IPHU
pelIeHNH Y4eOHO-TTPaKTUYECKHUX 3a/1a4;

IMPUBOJNUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPaX) MPAKTUYECKOTO
HCIIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM JKU3HU ISl 0OECIEUeHHUSI
0€30MacHOCTH MpU OOpaIllEHUH ¢ MPUOOpPaAMU U TEXHUYECKUMHU YCTPOWCTBAMM,
COXpaHEHUsl 3/I0POBbsI M COOIIOJEHUS HOPM 3KOJOTWYECKOIO IIOBEJICHUS B
OKPYXarolIen Cpee;

OCYILIECTBIATh OTOOP UCTOYHUKOB HH(OpMALIMU (PUZUYECKOTO COIEPKAHUS B
WNuTepHere, caMOCTOSATENbHO (POPMYJIUpPYsT MOUCKOBBIM 3arpoc, Ha OCHOBE
UMEIOINXCS 3HAHWW M MyTEM CPAaBHEHMS PA3JIMYHBIX MCTOYHUKOB BBIICIATH
UHPOpMAIMIO, KOTOpas SIBISETCS IPOTUBOPEUMBON WM MOXKET ObITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh NPU BBIMOJHEHUU YYEOHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3UYECKOTO COAEPKAaHUSI, CIIPABOYHBIE MaTepUaibl, PECYpPChl CETH
WNutepHeT, BiageTh NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE KpPAaTKHE MHUCbMEHHBIE M YCTHBIE COOOIICHMS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMU PU3NYECKOTO COJIEPKaHUSI, B TOM YHUCJE
nyOJUMYHO JieJaTh KpaTKue COOOIIEHUs O pe3yJibTaTax MPOEKTOB MM y4eOHBIX
UCCJIEOBAHUM, TIPU 3TOM TPAMOTHO HCHOJIb30BATh M3YUYECHHBIA TNOHITUWHBIN
anmapart Kypca GU3MKH, CONPOBOKIAThH BHICTYIJICHUE MTPE3EHTAIUECH;

OpU BBINOJHEHWH Y4YEOHBIX NPOEKTOB W HCCIENOBAaHUM paclpenessiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C IMOCTABJICHHBIMHU 3a/1a4aMH, CIEIUTH 3a
BBITIOJIHCHUEM IUJIaHA JCUCTBUM, aJICKBATHO OIEHWBATh COOCTBEHHBIM BKJIAJI B
NEeATENbHOCTh TPYIIIbI, BBICTPAaHBaTh KOMMYHHKAaTUBHOE B3aWMOJCICTBUE,
YUYHUTBIBASI MHEHUE OKPYKAIOLIUX.

K xoHIy 00yueHus ¢ 8 knacce npeMeTHbIE pe3yJIbTaThl Ha Yri1yOJeHHOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBM)KEHHE
aTOMOB U MOJIEKYJI, arperatHble COCTOSIHUSI BEIIECTBA, KPUCTAILUIMYECKUE U
amop(HbIe Tesla, HACBIIEHHBIM M HEHACHIIIEHHBIH Map, CrocoObl U3MEHEHUS
BHYTPEHHEW SHEpPruM, 3JIEMEHTApPHBIM SJIEKTPUUYECKUN 3apsiji, MPOBOJHHUKH,



MOJIYITPOBOJIHUKH, TUAJIEKTPUKU, ICTOYHUKH MOCTOSTHHOTO TOKA, 3JIEKTPUYECKOE
¥ MarHUTHOE TOJIs, ONTUYECKasi CUCTEMAa) U CUMBOJIMYECKUH SI3bIK (PU3UKHU TPU
pEeLIeHNH YYEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pPA3/IMyaTh SIBJICHUS (TEIJIOBOE pACIIMpPEHUE (CKATHE), TEIIOBOE
paBHOBECHE, TOBEPXHOCTHOE HATSDKEHHE, CMAYMBAHKUE, KAIMJUIAPHBIE SIBJICHUS,
WCIapeHue, KOHJICHCAIUs, IJIaBJICHHE, KPUCTAJUIM3AIs, KHUIICHHE, CIOCOObI
Teruionepeaaun  (TEIIONPOBOJHOCTh, KOHBEKIUS, W3JIy4YEHHUE), TEIIOBbIE
NOTEPH,  DJEKTpU3alMs  TeJ,  B3aUMOACHCTBHE  3apsgoB,  JICUCTBUA
ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKAHWE, B3aWUMOJICWCTBUE MAarHUTOB,
JIEUCTBUE MATrHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM) II0 ONHCAHUIO HX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
(uznyeckoe sBJICHUE;

pacno3HaBaTh  MPOSBIEHWE  M3YYEHHbIX  (U3MYECKUX  SBIEHUH B
OKpyKarlieM Mupe (B TOM uyucie (U3UYECKUE SBICHUS B NPHPOJE:
MTOBEPXHOCTHBIE U KANWUISPHBIE SBJICHUS B MPUPOJE, KPUCTAILIBI B MPUPO/IE,
n3nydyenre CoHIa, 3amep3aHue BoJI0EMOB, MOPCKUE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHera, JJICKTPUYECKHUE SIBICHUS B arMmocdepe, dJIEKTPUUYECTBO
YKUBBIX OPTaHU3MOB, MArHUTHOE 10JIe 3eMJId, JIpe( moIrCoB, pOiIbh MATHUTHOTO
noJist JJig JKM3HU Ha 3emiie, MOJSIPHOE CHUSHHE), MPU STOM MEPEBOAUTH
OPAaKTUYECKYIO0 3aJadyy B Y4YeOHYIO, BBIICNATH CYIIECTBEHHBbIE CBOMICTBa
(mpuszHaku) GUNIECKUX SIBJICHUM;

OINKCHIBaTh M3yYEHHBbIE CBOWCTBA T€lA M (PU3NYECKUE SIBJICHUS, HCIIONb3YS
(¢usznyeckue BEIMUMHBI (TEMIIEpaTypa, BHYTPEHHSS 3SHEPIus, KOJMYECTBO
TEIUIOTHI, paboTa rasa, yJenbHas TEIUIOEMKOCTh BEILECTBA, yAENbHas TEIIoTa
IUTaBJICHUS, YJelbHas TEIUIOTa NapooOpa3oBaHUsl, yAeIbHAs TEIIOTa CrOpaHus
TOIJIMBA,  KOA(M(UIIMEHT  MOJIe3HOTO  JEWCTBUS  TEIUIOBOM  MAaIWHBI,
OTHOCUTEJIbHASL BIAXHOCTh BO3AYyXa, JJIEKTPUYECKHM 3apsi, CHJla TOKa,
AJIEKTPUYECKOE HAMNPSKEHHWE, CONMpPOTUBIEHUE mnpoBoaHuka, JOJIC B nenu
MTOCTOSIHHOTO TOKA, AJIEKTPUUECKOE YACIbHOE COMPOTUBIIEHUE BEUIECTBA, padoTa
U MOUIHOCTh 3JIEKTPUYECKOIO TOKA), MPU OMHCAHUU MPABUIBHO TPAKTOBATH
(U3MYECKUIT CMBICT HCIOIb3YEMBIX BEIMYMH, WX OOO3HAUYECHMS] U E€AUHUIIBI
(u3HUEeCKUX BEIUYUH, HAXOAUTH (POPMYJIb, CBSI3bIBAIOIINE TAHHYIO (PU3HUECKYIO
BEJIMYHMHY C IPYTUMHU BETUIMHAMU, CTPOUTH rpadMKH U3yUEHHBIX 3aBUCUMOCTEH
(bM3UYCCKHUX BEIIMYNH,

XapaKTepu30BaTh CBOWCTBA Tel, (DU3MUECKUE SIBICHUS M IPOILECCHI,
UCIIOJIb3ySl OCHOBHBIE  TIOJIOXKEHHSI  MOJIEKYJSIPHO-KUHETUYECKON  TEOpUU
CTpPOCHMsI BEIIECTBA, YypaBHEHUE TEIJIOBOro OajaHca, 3aKOH COXpaHEHHs
ANEKTPUYECKOro  3apsiia, 3akoH  KysjoHa, OpHHIMO — CyNepHo3ULUU
ANEKTPUUECKUX MO, 3akoH OMa /17151 yuacTka uenu, npasuiia Kupxroda, 3akon
Oma i1 monHoM uenu, 3akoH Jxoyins-JIeHna, 3aKk0H COXpaHEeHUs! SHEPTUH, TPU
ATOM pa3IMyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €r0 MaTEeMaTHYECKOe
BBIPAXKEHUE;

CTPOUTH NPOCThIE (PU3NYECKHUE MOJENIN PEATbHBIX OOBEKTOB, MPOIIECCOB U
SBJIEHUN, BBIICIATh IPU ATOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOKCTBA
O00BEKTOB, TMPOILIECCOB, SIBJICHUH, NPUMEHATh (U3UYECKUE MOACIU JUIs



00BsICHeHHS (PU3NUECKUX TIPOIIECCOB U PEIICHUs YICOHBIX 3a1a4;

OOBSCHATH (PU3UUECKUE SBIICHUS, TIPOIECCHI U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCT€ CHUTYyallMid TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W peniaTh
KaueCTBCHHBIC 3a/ladyd, B TOM YHUCJIE TPEOYIOIIME YHUCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAUCHUH (DU3NICCKUX BEJIMUNH, TIPU TOM BEIOMPATh aICKBATHYIO
(U3UYECKYIO MOJIEIh, BBISBIATH MPUIMHHO-CIICACTBEHHBIC CBSI3U M BRICTPAUBAThH
JIOTUYECKYIO 1IETOYKY pacCyXJICHHM C ONOpoil Ha H3yUEHHbIE CBOICTBa
bu3nuecKkux ABICHUM, PU3NYecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEINH;

YBEPEHHO peliaTh pacy€THbIe 3ajayu (¢ omopoil Ha 2-3 ypaBHEHUSs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOUpask aJieKBaTHYIO (PU3UUECKYIO0 MO/IEb,
C UCMOJB30BAHUEM 3aKOHOB U (POPMYJI, CBSI3bIBAIOIIUX (PU3MUECKHUE BEIMYMHBI,
3aMKUChIBaTh KPATKOE YCJIOBHE U Pa3BEPHYTOE pEIICHUE 3a7a4M, BBISBISATH
HEJIOCTAIOIINE WM U30BITOYHBIE JlaHHBbIE, OOOCHOBBIBaTH BBIOOP MeETOJA
peIIeHUs 3aJlayd, WCIOJIb30BaTh CIIPABOYHBIC IaHHBIC, MPUMEHSITH METOJIBI
aHajM3a Pa3MEpPHOCTEH, MCITOB30BaTh TpapuecKrue METObI pelieHus 3ajad,
MPOBOJIUTh MaTEMAaTHYECKHE TIPeoOpa3oBaHUS W  PacuéThl, OICHUBATh
PEATMCTHYHOCTD MOTYYEHHOTO 3HAYCHUST (PU3MUECKON BEJIMYMHBI M OTIPEIEIATh
pa3sMepHOCTh (PM3UUECKOW BEIIMUUHBI, TOTYUYECHHON MPU PEIICHUH 3a/1a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHINTh TMPU  TIOMOIIH
bu3MUecKuX METOMOB, W MpeasiaraTh OPUEHTHUPOBOYHBIA CHOCOO pElIeHUs, B
OMHMCAHUM  HUCCIEAOBAHUS  pACIO3HABATh IPOBEPSEMOE  MPEIIOJIOKECHHE
(TumnoTesy), HHTEPIIPETUPOBATH MOTYUYEHHBIN pPe3yIbTaT;

MIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NYECKUX SIBJICHUN WM (PU3HUECKUX
CBOMCTB TeJ (KanmwUISIpHBIC SBJICHUS, 3aBUCUMOCTh JABJICHUSI BO3yXa OT €ro
o0béMa M TeMIepaTrypbl, CKOPOCTH TpOIlecca OCThIBAHUS (HArpeBaHUsA) IPHU
M3IIyYCHUHM OT IIBETa W3JIydaromiel (TOTJIOomaromnieil) TOBEPXHOCTH, CKOPOCTh
WCTIapEHUsT BOJBI OT TEMIIEPaTyphl KUAKOCTH M IUIOMAAN €€ TOBEPXHOCTH,
AIEKTPU3AINS TS U B3aUMOJICHUCTBUE DJIEKTPUUCCKUX 3aPsI0B, B3aUMOICHCTBUE
MOCTOSIHHBIX ~MAarHUTOB, BH3YalM3allMsl MArHUTHBIX TIIOJICH TOCTOSTHHBIX
MarHuTOB, JEWCTBHS MarHUTHOTO IIOJISI HA TMPOBOJHHK C TOKOM, CBOWCTBA
ANIEKTPOMArHuTa,  CBOMCTBA  DJIGKTPOJBHUTATENSl  TIOCTOSHHOTO  TOKa):
dbopMyIUpoBaTH MPOBEpPSIEMOE MPEAMNOJIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pesyibpTaTax  HAOJIONCHHM, CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY W3
M30bITOYHOTO HaOOpa 00OpPYO0BaHUS, OMTUCHIBAThH X0/ ONBITA U (DOPMYIUPOBATH
BBIBOJIBL

MPOBOJIUTh TPSIMbIE W KOCBEHHBIE W3MEPEHUS (PU3NUECKHX BEITUYHH
(Temmeparypa, OTHOCUTEIbHAS BJIAXKHOCTh BO3JyXa, CHJIa TOKa, HaIpsHKEHUE,
yAelbHAsT TEIIOEMKOCTh BEIIECTBA, COMPOTHUBJICHHE IPOBOJHUKA, paboTa u
MOIITHOCTb 3JICKTPUYCCKOTO TOKA) C UCITOJIb30BAHUEM aHAIOTOBBIX U IU(PPOBHIX
npruOOpOB, 0OOCHOBBIBATH BHIOOP METO/Ia U3MEPEHHUSI, PUKCUPOBATH MOKA3aAHUS
npruOOpPOB, HAXOIUTH 3HAYEHUE U3MEPSEMOU BEJIMUMHBI C TOMOILBIO YCPETHEHHUS
PE3yIbTATOB CEPUU U3MEPEHHUM U OLIEHUBATD MOTPELUTHOCTh U3MEPEHUM;

MPOBOJUTH IKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH (3aBUCMMOCTh JIABJICHHS BO3AyXa OT €ro o0bEéMa M HarpeBaHUs WM
OXJIQXKICHHUSI, UCCIIEIOBAHME SIBJICHUS TEIII00OMEHA MPY CMEIIMBAHUHU XOJIOHOM



U TOpsSYeil BOJBI, 3aBUCHUMOCTb CONPOTHUBIIEHUS IMPOBOJHUKA OT €ro JJIMHBI,
IUIOMIAAM MOIMEPEYHOr0 CEYEHUsT M YJEIbHOIO COINPOTHUBIICHHS BEIECTBA
MIPOBOJIHMKA, CUJIbI TOKA, MPOTEKAIOLIEr0 Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha
MIPOBOJIHUKE, UCCIIEJOBAHUE MTOCIIEI0BATEIBHOTO U MapaIEIbHOIO COEAUHEHUIN
IIPOBOJTHUKOB): COBMECTHO C y4dHTesleM (OpMYJIMpOBaTh 3aJady U TUIOTE3Y
HCCJIEI0BAHMSI, CAMOCTOSATEIBHO TUIAHUPOBATh UCCIEIOBAHUE, CAMOCTOATEIBHO
coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIIOJIb30BAaHMEM HWHCTPYKLHH,
IPEICTABIISATH NOJyUYEHHBIE 3aBUCUMOCTH (PU3HUECKUX BEJIMUMH B BUJIE€ TaOIUI] U
rpaduKoOB, OLIEHUBATh IIOIPEIIHOCTH, JeJaTh BBIBOABI 110 pE3yJbTaraM
UCCIIEJOBaHMS;

coOmoaTh mpaBwia OE30MACHOTO Tpyda Ipu padboTe ¢ JabopaTopHBIM
000pyT0BaHUEM;

XapaKTEpPU30BaTh MPUHUMUIIBI ACHUCTBUS U3YyUYEHHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOILIECCOB C OMOPOM HAa MX OMHMCAHUS (B TOM
YHCle: CUCTEMa OTOIUIEHUS! JOMOB, TUTPOMETp, MapoBas TypOHHA, aMIIepMETp,
BOJIBTMETP, CUETUMK FJIEKTPUUECKON SHEPTUH, FTIEKTPOOCBETUTEIbHBIE IPHOOPHI,
HarpeBaTelbHbIE  AJEKTPONpUOOpbl  (IpUMEpBI), MNPEIOXPAHUTENU U HX
IIpUMEHEHUE B OBITY M TEXHUKE, HNPUMEHEHUE TIOCTOSHHBIX MArHUTOB,
ANIEKTPOMATHUTOB, 3JIEKTPOJIBUTAaTEIb MOCTOSSHHOTO TOKA), HCIOJb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHHUM, HEOOXOAMMbIE (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHbBIE
npuOOphl MO CX€MaM M CXEMaTUYHBIM PUCYHKaM (GKUJKOCTHBIH TEPMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTaTelb BHYTPEHHETO CroOpaHus,
AJIEKTPOCKOI, PEOCTaTr), COCTaBIATh CXEMbl JJEKTPUUECKHUX Lened ¢
MOCJIEIOBATEIbHBIM U MApaJUICbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUS AJIEMEHTOB AJIEKTPUUECKUX LENEH, UCIIOIb30BATH CXEMBbI
U CXE€MaTUYHbIE PUCYHKH MU3YUYEHHBIX TEXHUUECKUX YCTPOUCTB, U3MEPUTEIbHBIX
MPUOOPOB U TEXHOJOTUYECKHX MPOLIECCOB MPH PEIIEHUN YUeOHO-IPAKTUYECKHUX
3azay;

MPUBOAUTH MPUMEPHI (HAXOAUTH UH(GOPMALIMIO O MPUMEPaX) MPAKTHUYECKOTO
UCIOJIb30BaHUSI (PU3MYECKUX 3HAHUM B TTOBCEAHEBHOM KU3HM JUIsl 0OecieueHUsI
0€30macHOCTH MPU OOpaIeHuH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAHEHHUsI 3JI0pPOBbS M COOJIIOJIEHUST HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKPYXarolLIEn Cpeie;

OCYIIECTBIATH MOMCK HH(pOpMaluu puznyeckoro coaepxanus B Unrepuere,
CaMOCTOSITENIbHO (POPMYJIUPYSl TOMCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIIUXCS
3HaHUU U CPaBHEHUS OIMOJIHUTEIbHBIX HCTOUYHUKOB BBLACIATH MH(POPMAIHIO,
KOTOpas SBJISIETCS] IPOTUBOPEUNBON MU MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUil Hay4YHO-IIOMYJISIPHYIO
JIUTEpaTypy PU3NYECKOTO COAEpKaHMs, CIIPABOUHbIE MAaTEPHAJIbI, PECYPChI CETH
WuTepHer, BiaaeTh NpuéMamMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMAIIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHbIE INHCBMEHHBIE M KpPAaTKHE YCTHBIE COOOILEHUS,
000011251 ”HPOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS,



B TOM 4HcClI€ MOyOJUYHO TPEACTaBISATH pe3yJbTaThl MPOCKTHOM WU
HCCIIEIOBATENIbCKOW  JIESITEIbBHOCTH, IPA 3TOM TPAMOTHO HCHOJIb30BaTh
M3YUYCHHBIA MOHATUMHBINA anmapar Kypca GU3UKHU, COMMPOBOXKIATH BHICTYILICHHUE
MPE3CHTAIUEN;

IpPU  BBIIOJIHEHUH YYEOHBIX TIPOCKTOB U HWCCICNOBAHWUN (U3HMUECCKUX
MIPOLIECCOB  PACHPENENATh OOS3aHHOCTM B TIpPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMH 3aJja4aMU, CJECAWTh 3a BBIIOJHEHUEM IUJIaHA JCHCTBUU U
KOPPEKTUPOBATH €T0, aJIEKBATHO OLICHUBATh COOCTBEHHBIN BKJIA]l B IEATEILHOCTD
IPYIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE  B3aUMOJCHCTBHE,  IPOSBII
TOTOBHOCTH Pa3peiiarb KOHPJIUKTHI.

K koniy oOyueHus ¢ 9 kracce npeIMeTHbIE PE3yJIbTaThl HA YIIyOJIeHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHHIA:

UCITI0JIb30BATh MOHATHSA (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBUYKEHUSI, HEBECOMOCTb U MEPErpy3KH, LUEHTP TAKECTHU, MEXAaHUYECKHE BOJIHBI,
3BYK, MH(Pa3BYK U YJIbTPA3BYK, 3JIEKTPOMATHUTHBIE BOJHBI, PEHTIE€HOBCKOE
U3JIy4YEeHHE, [IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, UICTOYHHUKHU CBETA, OJIM30PYKOCTh U
JANbHO30PKOCTh, CIIEKTPblI UCIYCKaHUS U MOTJIONIEH s, alibda-, OeTa- 1 raMma-
U3IIy4YEeHHMs], U30TOMBI, SIIEPHAs U TEPMOSIEpHAsl SHEPIeTHKA) U CUMBOJIMYECKHI
A3BIK (PU3UKU IIPU PEILICHUHN YUEOHBIX U MPAKTUYECKUX 3aj1ay;

YBEPEHHO  pa3iuuyaTh sBJICHUS (PaBHOMEPHOE U  HEPaBHOMEPHOE
OPSIMOJIMHEWHOE JBHUYKEHHE, PABHOYCKOPEHHOE IPSMOJIMHENHOE JBU)XXECHHUE,
cBOOO/JHOE TAJeHHE TeJ, ABM)KEHHUE IO OKPYXHOCTH, B3aHUMOJCIHCTBHE Tell,
paBHOBECHE MAaTEPUAIIBHOM TOYKH, PEAKTHUBHOE JBUKEHUE, HEBECOMOCTb,
Kosie0aTeIbHOE JIBMKEHHE (TapMOHMYECKHE, 3aTyxalollue, BbIHYKICHHbIE
KoJieOaHus1), pE30HAHC, BOJIHOBOE JBHXKEHHE (PACIPOCTPAHEHHE U OTPaKEHHE
3BYyKa, MHTep(epeHurs U TUPpaKIus BOJIH), IPSIMOJIUHENHOE pacCpOCTpaHEHHE,
OTpa)XCHHE W MPEJIOMIICHUE CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA,
pasyiokeHre OeNoro cBeTa B CIEKTP W CIO0XKEHHE CIEKTPaJbHBIX I[BETOB,
€CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYAaTOro CHEKTpa
U3ITyYEHHUsI) 10 OMHCAHUIO HMX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh  MPOSIBJICHHE  W3YYCHHBIX  (PU3WYECKUX  SIBICHUH B
OKpy>KarolieM Mupe (B TOM uucie (u3nyecKre sBJICHUS B IPUPOJE: IPUIUBBI U
OTJIUBBI, IBHKEHHE TU1aHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE ABUKEHUE JKUBBIX
OpraHU3MOB, BOCHPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE
BOJIHBI, I[yHaMH, 03XO, LBETa TeJ, ONTHUYECKUE SBIICHHUSA B NPHUPOE,
OuooruyecKoe JIEHCTBUE BHUAUMOTO, YJIbTPapUOJIETOBOIO M PEHTTEHOBCKOTO
U3ITyYeHU, €eCTECTBEHHBI pAJMOAKTUBHBIA (OH, KOCMUYECKUE JIyYH,
PaAMOAKTUBHOE H3JIy4CHHUE IPUPOJHBIX MUHEPAIOB JEHCTBHE PaJMOAKTUBHBIX
U3JIYy4YEHUl Ha OpraHu3M 4YeJIOBEKa), MPU ITOM IEPEBOJUTH IMPAKTUYECKYIO
3aJ1a4y B yUEOHYIO, BBIJEIATH CYIIECTBEHHBIE CBOICTBA (IPU3HAKH) (PU3UUECKUX
SIBJICHUU

OINKCBHIBaTh M3yYEHHBIE CBOWCTBA T€l1 M (PU3NYECKUE SIBICHUS, HCIIONb3YSI
(u3znyeckue BeAMUMHBl (CpPEeIHsAsE W MIHOBEHHAs CKOpPOCTb Tejla IpHu



HEpPaBHOMEPHOM JIBHJKEHHH, YCKOPEHHUE, MEPEMEILEHUE [TPU PABHOYCKOPEHHOM
NPSMOJIMHEMHOM ~ JBWKEHUM, YIJIOBAas CKOPOCTb, LIEHTPOCTPEMHUTEIBHOE
YCKOpEHHUE, CHJla TPEHUs, CHJa YIPYrOCTH, CHJIA TSKECTH, YCKOpEHHE
CBOOOJHOIO MaJIeHHs], BEC Tela, LIEHTP TSHKECTU TBEPAOTO Tela, UMITYJIbC Teja,
UMITyJIbC CHJIBI, MOMEHT CHJIbI, MEXaHW4Yeckas padoTa M MOUIHOCTb,
MOTEHI[MANbHAS JHEPrus Tejla, IMOAHATOrO HaJ IOBEPXHOCTHIO 3€MIIH,
NOTEHIMAIbHASL DHEPrusl CXKATOM NPYKUHbBI, KUHETUYECKas SHEprusi, MOJHas
MEXaHUYECKass DJHEprus, NepuoJ U  4YacToTa  KojeOaHuM, Iepuog
MaTEMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, IJIMHA BOJHBI, TPOMKOCTb 3ByKa U
BBICOTA TOHA, CKOPOCTb CBETA, I0KA3aTEIb IPETOMIICHUS CPE/Ibl), IPU ONIUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCIOJIb3YEMbIX BEJIMYMH, HX
0003HaUEeHHUA W €AMHULBI (U3NYECKUX BEJIMYHMH, HAXOAUTh (OPMYIIbI,
CBA3BIBAIOIME JIAHHYIO (DU3UYECKYI0 BEIUYHMHY C JPYTMMU BEIUYHMHAMU,
CTPOUTH I'paUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U IPOLECCHI,
HCIIOJIb3Ysl 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUS, TPUHIIMI
CYHNEpIO3ULIMKA CUJ, TPUHIMI OTHOcHTeNbHOCTH ['anuies, 3akonbl HbroToHa,
3aKOH COXPAHEHHS UMITYJIbCA, TEOPEMY O KMHETHYECKON 3HEpruu, 3akoH ['yka,
3aKOH bepHyJuIM, 3aKOHBI OTPaKEHHS M MPEJTOMIIEHUS CBETa, (POPMYIIy TOHKOM
JIMH3BI, TUIAHETApHYK0 MOJIEIb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTIO spa,
3aKOHBI COXPAHEHMS 3apsiI0OBOIO M MACCOBOI'O YMCEI MPHU SACPHBIX PEaKLUsX,
IPU 3TOM pa3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTHUeCKOe
BBIPAKEHUE;

CTPOUTH (PU3NYECKUE MOJEIHU PEealIbHbIX 0OBEKTOB, NMPOLIECCOB U SIBICHUH,
BBIJIETISATh MPU 3TOM CYLIECTBEHHbIE M BTOPOCTENEHHBbIE CBOICTBa OOBEKTOB,
MPOLIECCOB, SIBJIEHUH, MNPUMEHATH (PU3UYECKUE MOJEHH JUIsl OOBSICHEHUS
(pM3HUECKUX MPOLIECCOB U PEIICHUs YUEeOHBIX 3a/1aY;

OOBSACHATH (PU3UUECKUE SIBICHMS, ITPOLIECCH U CBOMCTBA TEJl, B TOM YHUCIIE B
KOHTEKCTE CHUTYallMid NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelaTh
KAueCTBEHHbIE 3a/layd, B TOM YHUCJIE TPEOYIOIIME YUCICHHOTO OLEHUBAHUS
XapaKTEPHbIX 3HAUCHUH (PU3NYECKUX BEIUYUH, IPU 3TOM BHIOMPATh aIEKBATHYIO
(U3HUECKYI0 MOJIENb, BBISBIATH IPUYMHHO-CIIEACTBEHHBIE CBSI3U U BBICTPAUBATD
JIOTUYECKYIO IIENOYKY PacCyXI€HHW M3 2—3 IIaroB ¢ ONMOPOM HAa H3yYECHHbIE
CBOMCTBa (PU3MUECKUX SIBICHUM, (pU3MUecKHe 3aKOHbBI, 3aKOHOMEPHOCTU U
MOJEIIN;

YBEPEHHO pellaTh pacyETHHIE 3a/1a4H 110 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJeKBAaTHYIO (PU3NYECKYIO MOJETb, C HCIIOJBb30BAHUEM 3aKOHOB U
(opMy1, CBSI3BIBAIOIINX (PU3NUECKHE BEIMUNHBI, 3aITUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHUE 3a/layd, BBIABISTH HEJOCTAIONIME WM HU30BITOUHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA PEIIEHUs 3aJayd, HCIOJIb30BaTh
CIPaBOYHbIE JaHHBIE, IPUMEHSTh METObI AaHAJIN3a Pa3MEPHOCTEN, UCTI0Ib30BATh
rpadguyeckue  METOAbl  pelIeHHs  3ajady, [POBOJUTh MaTeMaTUUYECKUE
npeoOpa3oBaHusi U Ppacy€Tbl, OLEHUBATh PEATUCTUYHOCTb MOJYYEHHOI'O
3HaYeHUs] (PU3NYECKON BEJIMYMHBI U OIpPENEATh Pa3MEPHOCTb (HHU3MUECKON
BEJIMUMHBI, IOJIyYE€HHOU P pELIEHUH 33]1a4H;



pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEHIMTh TpU MOMOIIU
(¢u3nYecKuX METOJO0B, M MpeajaraTb OPUEHTUPOBOYHBIN CIIOCOO peIlieHus, B
ONMCAHUM  HCCIEAOBaHUS  pAcClO3HABaTh IMPOBEPSAEMOE  IMPEANOJIOKEHHUE
(rumoTesy), OLIEHWBATh MPABWJIBHOCTH TMOpPsAKA MPOBEIACHUS MCCIEIOBaHUS,
WHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTar;

MIPOBOUTD OMBITHI IO HAOTIOACHUIO (PU3MUYECKUX SIBICHUM MM (PU3NUIECKUX
CBOMCTB Te (M3y4eHHe BTOPOro 3akoHa HploTOHA, 3aKk0Ha COXpaHEHUs SHEPTHUH,
3aKOHA COXpPaHEHUs MMIIyJbCa, IEHCTBUE 3aKOHA bepHy/ulM M BO3HUKHOBEHHE
HOABEMHON CHJIBI KpbLIa, 3aBUCHUMOCTbh IE€puojia KoyieOaHUM MpYyKUHHOTO
MasiTHUKAa OT MAacChl Ipy3a U XKECTKOCTU MPYKUHbI U HE3aBUCHUMOCTb OT
aMIUIUTYbl MaJjblX KojeOaHuM, MNpsIMOJMHENHOE pacHpoCTpPaHEHUE CBETa,
pas3ioxeHue OesIoro CBeTa B CIIEKTP, U3yUEHHUE CBOWCTB N300paKeHNUS B IIJIOCKOM
3epKajie U CBOMCTB M300paKeHHUsI MpeIMeTa B cOOMparollen JInH3e, HaOI0/IeHUE
CIUIOIIHBIX U IMHEHYAThIX CIEKTPOB U3MYUYEHUS): (POPMYIHPOBATH MPOBEPIEMOE
MPEANoJoKeHne (rumoTre3sy) O BO3MOXHBIX —pe3yibTaTax HaOIIOJEHUH,
CaMOCTOSATENIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpynoBaHuUs,
OTIHCHIBATH XOJ1 OTIBITA B (POPMYTHUPOBATH BHIBOIBL;

IPOBOAUTH TMPH HEOOXOAMMOCTH CEPHUIO0 MPSIMBIX H3MEPEHUMH, OMpeaemsis
CpeaHee 3HAYCHHE M3MEpSEeMOW BEIWYMHBI W ONPEAETsis TOTPEIIHOCTh
pE3yJIbTaTOB NPSIMBIX M3MEPEHUN, 00OCHOBBIBATH BHIOOP CHOoco0a M3MEpEHUs
(u3MepuTeIpHOTO MPUOopa);

IPOBOJAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUUH (CPEAHSSI CKOPOCTh
U YCKOpEHHUE Teja MpHU PAaBHOYCKOPEHHOM JABM)KEHHUHU, YCKOPEHHE CBOOOJIHOTO
najieHus, OKECTKOCTh NPYXHUHBI, KOIPPUIMEHT TpPEeHUS  CKOJIbXKEHUS,
MeXaHW4yeckas paboTa W MOIIHOCTb, 4YacToTa MW IepUoj] KoJeOaHU
MaTEMaTHUYeCKOrO0 MW TPYXKUHHOTO MAasTHHKOB, (DOKyCHOE paccTosHuE
coOuparomieid JMH3bI M €€ ONTHYecKas CWia, pPaJAuOaKTHBHBIM (OH) C
HCIIOJIb30BAHUEM AHAJIOTOBBIX M IM(POBBIX TPUOOPOB: 0OOOCHOBBIBATH BHIOOD
METO/a M3MEpPEHHUs, IJIAHUPOBAaTh HU3MEPEHHUs, CAMOCTOSITENIbHO COOUpPAThH
OKCIIEPUMEHTAIbHYI0  YCTaHOBKY, BBIUMCISATH 3HAUYCHHWE BEIMYUHBI U
aHAJIM3UPOBATH TOTYUYEHHBIC PE3YJIbTaThl, OLIEHUBAS TIOTPEITHOCTh PE3YIHTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTDH HKCIIEPUMEHTAJIbHbIE UCCIICIOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH (3aBUCUMOCTb ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBHKEHUU 0€3
HAYaJIbHOM CKOPOCTH, 3aBHUCHUMOCTb CHJIbl TPEHUS CKOJBXEHHS OT CHIIbI
HOPMAaJIBHOTO JaBJECHUs, NEepuoAa KojJeOaHui MaTeMaTHUeCKOr0 MasTHUKA OT
JUIMHBI HWUTH, OIpEAEJICHUE YCKOPEHHsS CBOOOJHOTO MaJeHUs, HCCIEI0BaHUE
M3MEHEHUs BETMYMHBI M HANPaBJICHUSI MHIYKIIMOHHOTO TOKa, 3aBUCUMOCTD yTjia
OTpa)X€HHUsl CBETa OT yIJIa MaJeHus, yria MNpPeJOMIIEHHUs OT yrjia MaJeHus
CBETOBOI'O JIy4a, MCCJIEIOBAHUE TPEKOB: M3MEPEHUE DSHEPIrUU YacTHLbI 10
TOPMO3HOMY TIyTH (110 oTorpadusimM)): COBMECTHO ¢ yuuTeaeM HopMyIupoBaTh
3aja4yy M TUNOTE3y  MCCIENOBAaHUS, CAMOCTOSITEIBHO  IJIAHUPOBATh
UCCIIEJOBAHUE, CAMOCTOATEIBHO COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
IPEICTAaBISATh NOJYyUYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMUYMH B BUJIE€ TaOIUI U
rpauKoB, OLIEHUBATh IIOIPEIIHOCTH, JeJaTh BBIBOABI 110 pe3yJbTaraM



HCCJIEI0BAHMS;
coOmoaTe mpaBwiia OE30MacHOTO Tpyaa HpH padboTe ¢ 1abopaTopHBIM
000pyIO0BaHUEM;

XapaKTEPU30BaTh MPUHUMUIIBI ACHUCTBUS U3YyUYEHHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOILIECCOB C OMOPOM HAa MX OMHCAaHUS (B TOM
quCle: CIHJIOMETpP, JATUUKU TOJIOKEHHSI, PACCTOSIHUS M YCKOPEHUS, PAaKeTa,
9XOJIOT, OYKH, MEPHUCKOI, (QoToamnmnapaT, MUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETP, KaMepa BuiibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaxX (PU3NYECKUX SABJICHUM U HEOOXOAUMbIEC (HU3HUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIC PHUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOIMUECKHUX IPOLIECCOB IPHU
pelIeHnr Y4eOHO-IPAKTUYECKUX 3a/lad, ONTUYECKHUE CXEMBbl Ui MOCTPOEHUS
M300paKeHUM B TIIOCKOM 3€pKajie U cOOUparomiei JTMH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTHh HHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOrO
HCIIOJIb30BaHUs (PU3HYECKUX 3HAHUM B TOBCEAHEBHOM JKU3HM ISl 0OECIeUeHHUSI
0e30MacHOCTH MpU OOpAIEHUU ¢ MPUOOpPAMU U TEXHUYECKUMH YCTPOMCTBaMHU,
COXpaHEHUsl 3/I0POBbsI M COOIIOJEHUS HOPM SKOJOTWYECKOIO IIOBEJICHUS B
OKPYXaroUIen Cpee;

OCYUIECTBJIATh NOUCK HHPOpMALIMK (pr3nyeckoro coaepxanusi B intepuere,
CaMOCTOSITENILHO (DOPMYIHPYsI TOMCKOBBIN 3aIIPOC, HAXOUTH ITyTH ONIPEACIICHUS
JOCTOBEPHOCTH MOJYYEeHHOW HMH(OpPMAlMKM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPU BBINOJHEHUM YYEOHBIX 3a/laHuil Hay4YHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3NYECKOTO COAEpkKaHMs, CIIPAaBOUHbIE MaT€pHaJIbl, PECYpPChl CETH
WuTepHer, BiageTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHuUs
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpMaAUU U3 HECKOIBKUX UCTOYHUKOB (DU3NYECKOTO COJIEP KAHUS, ITyOIMYHO
MPEACTABIATh PE3YJbTaThl MPOEKTHON WM HCCIEA0BATENIbCKON NEATeIbHOCTH
IpA HTOM TPAMOTHO MCIOJB30BAaTh HW3YUYEHHbIM TOHATUMHBIA ammapar
U3y4aemoro paszena (pU3MKd U CONMPOBOXKIATh BBICTYILJIEHUE MpE3EHTAIUE ¢
y4ETOM 0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
11/- HaumeHoBaHue pa3iesioB U TeM (undposbie) JdonmosHuTebHas
I NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE uHdopmanus
pecypcsbl

Pa3nes 1. @usuka u e€ posib B IO3HAHUM OKPY/KAIOILIEro MHUpa

1.1 ®du3uka — HayKa 0 IpUpoJe 2 [Ipumenenne Ha ypokax
1.2 Ou3nYecKue BEITNINHBI 4 bubnnorexa LIOK MHTEPAKTUBHEIX (OpM
https://m.eds00.ru/7f41619 | pabOTEI C 00y 4AOIIMHCS,
EcrecTBeHHO-HAay4YHBIN METOJ 2 4 CTUMYJTPYIOLIUX
13 1O3HAHS MI03HABATEIbHYIO MOTHBALIUIO
o0yyJaronmxcs.
Hroro mo paszaeiny 8
Pa3nes 2. IlepBoHayajibHbIe CBEJICHHS] O CTPOEHHH BelllecTBA
2.1 CrpoeHue BemiecTsa 2 Pa3Butne
29 JIBU>KeHME U B3aUMOJICHCTBHE 4 ]r? H6H/170TedKa HO/I7<f41619 MO3HABATEIILHOTO
' JacTull BCHICCTBA 4ttp 2:/1M.edS00.1 HHTEpECa K U3y4acMoMy
B npe/IMETy.
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1 PEAMELY
CamoBocnuTaHusl.
HWroro mo pasaeiny 7
Pa3nen 3. /IBu:xeHHe U B3auMoO/ielicTBUE TeJl
3.1 MexaHndeckoe JBUKEHUE 10 [Mo6yxaeHue
3.2 Wuepuusi, Macca, MIOTHOCTh 9 00yHaloIIMXCs K
bubnmnoreka [IOK COOJTIOICHHIO HAa YPOKaxX
https://m.edsoo.ru/7f41619 OOLIETPUHATHIX HOPM
4 MOBEICHUS, TPaBUII
3.3 Cuna. Bunst cun 15 OOILEHHS CO CTAPIIMMHU K
CBEPCTHHKAMH,
HaJI&)KHUBAHUIO



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

IIO3UTUBHBIX
MCKIIMYHOCTHBIX

OTHONICHHUH B KJIacce.

Hroro no pazneny 34
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
Hasnenue. llepenaua naBneHust M
4.1 TBEPIBIMH TEJIAMH, KUIKOCTIMHU U 5 PUMCHCHHNC Ha ypOKaX
razamMu Bu6auorexa LIOK UHTEPaKTUBHBIX POpM
. paboThI ¢
4.2 JlaBIeHHE )KUIKOCTH Zttps.//m.edsoo.ru/7f41619 oGy AKOmIMHICH,
4.3 ATMocdepHOe 1aBIeHHE - CTUMYJIUPYIOLIIX
44 JleficTBHE XUIKOCTU U ra3a Ha 12 TIO3HABATCIBHYTO
: HOrPYKEHHOE B HHX TEIO MOTHBAIIMIO 00YYaIOIIUXCS.
Hroro mo paszaeiny 28
Paznen S. Pabora u MOIHOCTB. JHEprus
5.1 PaGota u moutHOCTH [IpumeHeHue Ha ypokax
5.2 [TpocThie MEXaHU3MBI brbmiorexa [IOK HHTEPAKTHBHEIX PopM
https://m.eds00.ru/7f41619 | paboThI ¢ 00yYaIOIUMMHKCS,
4 CTUMYJIMPYIOITUX
5.3 Mexanundeckast SHeprusi 5 II03HABATEJIbHYK) MOTHUBALUIO
o0yyJaronmxcs.
Hroro mo pasaeiny 19
Pa3nea 6. IloBTopuTe1bH0-000011a10IM I MOAYJIb
6.1 IToBTOpUTENBEHO-0000MITAIOIINI 6
' MOJTYJIb
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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

8 KUIACC

e KoJsnyecTBO 4acoB JJIeKTPOHHBbIE

11/- HanMeHoBaHMe pa3jeioB U TeM (uudposrbie) JdonoJiHuTEIbHAS

I NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE uHpopmanusa
pecypchl

Pa3pen 1. TenioBblie siBJICHUS

11 CrtpoeHnue u CBOICTBA BEIECTBA 6 [TpumeHneHne Ha ypokax
MHTEPAKTUBHBIX (HOpM

bu6mmoreka [IOK paboThl ¢ 00yYarOIIUMUCH,

1.2 TeIUIOBbIE IPOLIECCH 33 https://m.edsoo.ru/7f4181ce | cTUMYIHPYIOIIUX
MO03HABATEJIbHYIO MOTUBAILIHIO
o0yyJaroumxcsi.

Uroro mo pasaeny 39
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
DIIEKTPUUYECKHE 3apsIbl. [TobOyxnenne oObyvaromuxcs K
2.1 3apspKeHHBIC TeJa U UX 9 COOJTIOICHUIO HA YPOKaxX
B3aUMOJCICTBUSA bubnmorexa [JOK OOIIETPUHSATHIX HOPM
2.2 [TocTOSsTHHBIN 2NIEKTPUUECKUIN TOK 31 https://m.edsoo.ru/7f4181c | IOBEIECHHUS, TPABUI OOIIEHUS
11 e CO CTapUIMMU U CBEPCTHUKAMH,

2.3 MarHuTHbIE ABICHNA HaJaXUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILIEHU! B

2.4 DneKTpoMaraHuTHast MHIYKITUs 7
KJ1acce.

Uroro no pasaeny 58
Pa3nea 3. IloBTopuTe1bHO-000011AI0IM I MOAYJIb
bubmuorexa [JOK Pa3zBuTHE MO3HABATEIHHOTO
31 [ToBTOpHTENEHO-0000TIIAFOTITHIT 5 https://m.edsoo.ru/7f4181c HWHTEpeca K U3ydyaeMoMy
' MOJYJIb e MpEaMETY.
CaMOBOCITUTAHUS.
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



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

9 KJIACC

e KoJsinyecTBO 4acoB DJIeKTPOHHbIE
11/- HanMeHoBaHMe pa3jeioB U TeM (uudgposrbie) JonojHUTEIbHASA
I NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE uHdopmanus
pecypcbl
Pa3zgen 1. Mexannueckue siBJIeHUSA
11 MexaHn4deckoe ABMKEHUE U 30 [Ipumenenue Ha ypoke
' CIoCOOBI €r0 ONMMCAHMS MHTEPAKTUBHBIX (GOPM pabOThI
12 18 bubmnoreka LIOK o 06)?qafomnMnc$ PMP
: BzaumoneiicTBue Ten i :
gttps.//m.edsoo.ru/7f41a4a WHTEILTEKTYAbHbIX HID,
= CTUMYJIMPYIOLIUX
13 3aKOHbI COXPaHEHUS 15 MMO3HABATEIILHYIO MOTHBALIUIO
o0ydJaronmxcs
Hroro no pasaeny 63
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHn4ecKHe KoaeOaHus 8 bu6nmoreka [JOK Pa3ButHe mo3HaBaTeaIbHOIO
99 M 3 10 https://m.edsoo.ru/7f41la4da | UHTEepeca K U3y4acMOMY
. €XaHNYECKUE BOJHBL. 3BYK 6 Npe/MeTy.
Uroro mo paszaeny 18

Pa3nen 3. 3J'leKTp0Mal"HI/ITHOQ 1oJI¢ U 3J1¢

KTPOMAriuTHBIC BOJIHBI

[ToOy>xneHne oOyyarommxcs
K COOJIIOJIEHUIO Ha YpOKax
OOLIeTPUHSATHIX

HOPM IOBE/ICHUS,

MpaBUJT OOTIICHHS

DIEeKTPOMarHuTHOE MoJe U bubmioreia LJOK
CO CTapIIUMU U
3.1 6 https://m.edsoo.ru/7f41ada P
OJICKTPOMAarHuTHBIC BOJIHBL 6 CBEPCTHHUKAMH,
- HaJIQXKMBAHUIO
MO3UTHUBHBIX
MEXINYHOCTHBIX
OTHOILIEHUH B
KJacce.
Uroro mo pasaeny 6
Pa3nea 4. CBeToBbI€ IBJICHUS
4.1 3aKOHBI pacIpoOCTPaHEHHUS CBETA 8 bubmuoteka [IOK
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4.2 JIMH3BI K ONTHYECKHE IPHOOPEI 6 https://m.edsoo.ru/7f41a4a6 Pa3BuTye MOTUBALIUK JeTel
K
MOJTyYEHUIO 3HAHUH,
43 Paznosxenue 6emnoro cBera B 5 CIocoOCTBYET
' CIIEKTp YCTaHOBJIEHUIO
To0poKenaTeTbHON
aTMocdepsl BO BpeMst YpOKa.
Hroro mo pasaeny 16
Paznen S. KBanToBbI€ SIBJICHUS
51 Hcnyckanue u norjioneHue cBeTa 4 [IpumeneHue Ha ypoke
' aTOMOM MHTEPAKTUBHBIX POPM pabOTHI
c o c 5 bubimmoreka LIOK o 06}anfomHMnc§)' PMP
. TPOEHUE aTOMHOTO sijIpa . :
gttps.//m.edsoo.ru/7f41a4a HHTEIIEKTYATbHBIX HID,
= CTHMYJTHPYIOIIIX
5.3 SlnepHbie peakiuu 7 [IO3HABATEJIbHYIO MOTHUBALIUIO
o0yJaronuxcs
Uroro no pasaeny 16
Paznea 6. [lopTopuTtebHO-00001IaI0IM I MOAYJIb
MexaHu4ecKkue sIBICHUS
6.1 (OBTOPUTENHHO-0000ITAFOIIIHIA 6
MOILYIIE) [Tobyxnenne 00yJaromuxcs
T K COOJIFOZICHUIO HA ypOKax
6 €IUIOBbIC HBJ‘ICHI/IS[6 ; } . OBIIETPHHATEIX
. (mOBTOPHUTEIHHO-0000IITAOIITU I HOPM TIOBEICHN,
MOJLyJIb) Bubnnoreka LIOK TIpaBHIT OOLIEHHUST
DIEKTPOMArHUTHBIE SIBJICHUSI https://m.edsoo.ru/7f41a4a CO CTapIIUMHU U
6.3 (MOBTOPUTENBHO-00001IArOIIINI 3 6 CBEPCTHUKAMH,
MOJIYJIb) HAJTOKUBAHUIO
CBeToBbIC SIBICHUS MTO3UTUBHBIX
6.4 (TOBTOPHUTETHLHO-0000IITAOITH I 1 MEXITUIHOCTHBIX
MOJIYJIb) OTHOIIIEHUN B
6.5 [ToBTOpHUTENBEHO-0000IAOTIIN I 4 Kiaccee.
' MOJTYJIb
Uroro mo pasaeny 17
OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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