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MMOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo ¢usuke (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETo
00pa30BaHUs COCTABJICHA HAa OCHOBE MOJIOXKEHMHA M TpeOOBaHMU K pe3ysibTaTaM OCBOCHHS Ha
06a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHON HporpaMmel, mnpeactaBieHHbIX B PT'OC 00O,
@OIT OO0, ¢ yuérom Konuenmmu npenomaBanus yueOHoro mpeamera «®Dusmkay, Paboueit
IPOrpaMMbl BOCIIUTAHUSI.

®du3snKa SBIAETCS CUCTEMOOOPA3YIOIINM /ISl €CTECTBEHHOHAYUHBIX Y4€OHBIX IIPEIMETOB,
IOCKOJIbKY (pU3MuUecKue 3aKOHbI JISKAT B OCHOBE IPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonorueli, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, TPEAOCTaBIsICT Hambosee SICHble 00paslbl MPUMEHEHHsS HAyYHOTO METo/a
MO3HAHUS, TO €CTh CII0CO0a MOTYYECHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

Opna u3 THaBHBIX 337a4 (pU3M4ecKoro oOpa3oBaHUsl B CTPYKType 00Iero oopazoBaHus
COCTOUT B (OPMUPOBAHMHM ECTECTBEHHOHAYYHOH TIpaMOTHOCTH M HHTEpeca K Hayke Yy
oOy4aromuxcs.

W3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IPEAINOJAraeT OBJAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:

— Hay4YHO OOBSICHATH SIBJICHUS,

— OICHHMBAThH M MOHUMAaTh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

— MHTEpIPEeTUPOBaTh JaHHbIE M HCIOJb30BATh HAYYHBIE 10KA3aTENbCTBA AJIS MOIYYEHHS
BBIBOZIOBY.
ey n3ydyenus Gu3nKu:

— InpuoOpeTeHHe UHTepeca U CTpeMIICHHUs 00yUaroMUXCsl K HAyYHOMY U3Y4YEHHUIO TPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEICTABICHHMM O HAydHOM MeTOo[e IHO3HaHus U  (OpPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

— (QopMHpoBaHME HAYYHOTO MHPOBO33PEHHS KaK pPE3ysbTaTa M3Y4YEeHHUS OCHOB CTPOCHUS
MaTepuy U pyHAaMEHTAIBHBIX 3aKOHOB (PU3MKH;

— (QopmupoBaHUE TPEACTABICHUH O pONM (U3WKU U Pa3BUTHS PYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

— Dpa3BUTHE TMPEACTaBICHUM O BO3MOXHBIX cdepax Oyaymeid mnpodeccuoHaIbHOM
JeSITEIbBHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JajbHeHIeMy oOy4eHUI0 B 3TOM
HaIlpaBJICHUH.

JlocTwkeHre 3TuUX IeJed mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ecreurnBaeTCs pelIEeHHEM CIISAYIOLINX 3a1a4:

— TpUOOpeTeHHne 3HAHWUH O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHWYECKHX, TETJIOBHIX,
ANEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBIICHHSX;

— npuoOpeTeHHWe YMEHUH ONuChiBaTb U OOBACHATH  (PU3MUECKHE SBIEHUS C
UCTIOJIB30BaHUEM TTOJTyYSHHBIX 3HAHUIA;

— OCBOEHHE METOJIOB pEeIIeHHUs MPOCTEHIINX pacu€THBIX 3aJad C MCIOJIb30BaHUEM
(GU3NIECKUX MOJIeNel, TBOPUYECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHMI HAOIIOAATh MPUPOIHBIE SIBICHUS U BBIIOJIHSATH OMBITHI, 1a00paTOpHBIE
paboThl M SKCIEPUMEHTAJbHBIE HCCIECAOBAHUS C MCIIOJIB30BAaHUEM H3MEPHUTEIbHBIX
puOopoB;



OCBOCHHME TNPUEMOB paboThl ¢ HHPOpManuel (U3NYECKOro CoAep)KaHMs, BKIIOYas
MHQOpPMAMI0O O COBPEMEHHBIX JOCTIKECHUSX (HU3MKH, aHAIM3 M KPUTHYECKOE
OlLICHMBaHHUE NH(OPMAIINY;

3HAKOMCTBO O cepaMu MpodeCCHOHATHHON JAEITeIbHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (PU3MYECKON HAYKH.
Conepxanue  mporpaMMbel 1Mo (U3MKE ~ HampaBlIeHO Ha  (OpPMUpPOBaHUE

CCT€CTBCHHOHaquOﬁ I'pPaMOTHOCTH o6yqafoumxc>1 N OpraHu3aliiio H3Yy4YCHUSA (1)I/I3I/IKI/I Ha

JIEATEILHOCTHOU OCHOBE.

Ha usyuenne ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3OBaHUS

oTBoAUTCS 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HeZienio).

Bocnuranue sBisieTcss  OJHOM W3 BaXHEHIIMX COCTABISIONMIUX 00pPa30BaTEIHHOTO

npouecca Hapsany ¢ oOyudeHuem. [lomonHsss apyr apyra, oOydeHHE U BOCIIUTAaHUE CIy>KaT
€MHOM 1IeJIN: IEJIOCTHOMY Pa3BUTHIO JTUYHOCTH IIKOJIbHUKA.

IIporpamma BocnnuTaHHUA peajiu3yeTcs Yepes:

MoJJIepKaHUE UWHTEpeca K YUYEHHMIO, K TMPOIecCy IIO3HAHMS, AaKTHUBH3ALUU
MO3HABATENILHOM J1eATEIHbHOCTH 00yJarOIINXCS;

BOCTIMTAHHE CO3HATEIHLHOW AUCIHUILIMHBI (YMEHUE YUHUTENS IM0Ka3aTh BAKHOCTh y4eOHO-
MO3HABATENILHON 1eATEIbHOCTH, YU€OHOM U TPYAOBOM IHUCUHUIUIMHEI);

dbopMHUpOBaHHE YMEHUW W HABBIKOB OpPraHU3AlMHM YYAIIUMHCS CBOCH EATEIHbHOCTH
(opranm3zanusi  CaMOCTOSITEIBHOM ~ pabOTHl  y4alluxXcsl, COONIOACHUE  TEXHUKHU
0€30MacHOCTH M TUTHEHUYECKUX TMPABWI, CBA3AHHBIX C OCAHKOM M OpraHu3aiuen
pabouero mecra);

BOCIIUTAHUE KYJIbTYphl OOIIeHUs (opraHu3anus oOIIeHHs Ha Ypoke, (HOpMUPOBAHUS
YUHUTEJIEM YMEHUH CIyIaTh, BEICKA3bIBaTh U ApTyMEHTHPOBATH CBOE MHEHHE);
dbopMHUpOBaHKME U PA3BUTHE OIEHOYHBIX YMEHUM (KOMMEHTHUPOBAHHE OIEHOK YUUTETIEM,
00CyXJIeHHE OILICHOK C Y4YalllMMUCS, KOJUIEKTHBHOE OILIEHHBAHME, B3aUMOIIPOBEPKA U
OIICHUBAHUE JIPYT PyTa yUaIuMHUCS );

BOCIIUTAHWE TYMAHHOCTH (XapakTep OTHOIICHUH «YYUTENIb — YYEHUK», PETyJINpOBaHUE
YUHUTEJIEM OTHOIICHUM MEXy YJaIIHMHUCH).

Peanuzarust BocnmuTaTebHOTO — MOTEHIIMANA  COJACpXKAHWA  y4eOHOM  MporpaMMBbl

AOCTUTACTCA YCPE3!:

pelieHre BOCIUTATENbHBIX 33/1ad B XOJI€ KaXJOTO ypOKa B €IUHCTBE C 3ajadamMu
06y‘~ICHI/I$[ " pa3BUTHUA JIMYHOCTU IIKOJbHUKA,

I[[eJICHAIIPABJICHHBIN OTOOp coJepKaHUs Y4eOHOTO MaTepuana, MPeICTaBISIONIEro
y4eHUKaM 00pa3Libl MOJIMHHON HPaBCTBEHHOCTH;

HCIIOJIb30BaHNE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUH;

OPraHU3aIMI0  CaMOCTOSITEJIbHOW  TBOPYECKOM  HMCCIEIOBATEIbCKONM  JEATEIIbHOCTH
Y4YaIIUXCs Ha YPOKE U BO BHEYPOUHOE BpeMs.

BaxneiliiuMm ycnoBueM peanu3alid BOCHHUTATENIbHOIO MOTEHLHANAa YPOKOB SIBISETCS

OopraHu3anunsa aKTUBHON JeSITeIbHOCTH yqalmuxcCsa Ha PpasHbIX YPOBHAX M03HaBaTeIbHOM

CaMOCTOATCIbHOCTH.

[Iporpamma BocmuTaHUS Ha Yypokax (U3MKM peaqusyeTcss dYepe3 PpacCMOTpEHHUe

byHIaMeHTabHbIX (U3HUECKUX TEOpHi, (GopMHUpOBaHUE Yy y4alIUXCS MPEJCTaBICHUS O TOM,



KaK JI00bIBAIOTCA U CTPOATCS HayuyHble 3HAHUS, POPMUPYIOTCS MUPOBO33PEHUYECKUE B3TJISABI U
yOeXACHHsI OTHOCUTEIHHO HAyYHOU KAPTUHBI MUPA U €€ 3HAUUMOCTH VISl YeTOBEKa.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC
Pa3nes 1. ®u3unka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

®usuka — Hayka o npupoze. SAsnenus npupoasl. Pu3sndecKue SABICHUA: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. V3MmepeHue ¢usndyeckux BenuuuH. Pusnyeckue NpuUOOpHL

ITorpemHocTs M3MepeHn MexxyHapogHas CUCTEMA €AVHMII.

Kak ¢u3uka u apyrue ecrecTBEHHble HAyKHU M3y4aroT npupofay. EcrecTBeHHOHaYy4HBIH
METOJ IO3HaHMA: HaOJIOJ€HUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHeHHe HalmromaemMoro spieHus. Omnucanue
($U3NIECKUX SBICHHI C TTOMOIIBIO MOJICIEH.
JleMoHCTpanuu

MexaHuueckue, TeMI0Bble, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE SIBJICHMUS.

@dusnueckue npuOOpsl U IMpoLeAypa NPSMbIX U3MEPEHUH aHAJOTOBBIM M LM(POBHIM
puoOpoOM.
JlaGopaTopHble padoThI U ONBITHI

OmnpenesneHue LEeHbl JeJIeHUs IKalbl U3MEPUTEIbHOT0 Mproopa.

N3mepenue paccTossHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.

Omnpenenenre pa3smMepoB MaJIbIX TEl.

WN3mepenue TtemmepaTypbl MpU IOMOLIM KMJIKOCTHOTO TEpMOMETpa M JaTyuka
TEMIIEPATYPHI.

IIpoBenenue wnccnenoBaHus IO NPOBEPKE TUIOTE3bl: JAIbHOCTh IIOJETAa IIAPUKA,
IYUIEHHOTO0 FOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OO0JIbIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYNbI, UX pa3Mepbl. OMNbITH, 10Ka3bIBAIOIIUE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHue dactul BemiecTBa. CBs3b CKOPOCTH JABM)KEHHS 4YaCTUI[ C TEMIIEpaTypou.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEHW U  TBEPHABIX
(kpucTannmuyeckux) Ted. B3auMOCBs3b MEXIY CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX U HMX aTOMHOMOJEKYJSpHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BOJIBI.

JleMOHCTpaL U

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Hab6mronenue quddysun.

HaGmonenue sBrneHui, OOBACHSIOMUXCS TPUTSHKEHUEM WIH OTTAIKUBAHUEM YaCTHUIL
BELIECTBA.

JlabopaTopHbie padoThI U ONBITHI

OreHka JuaMeTpa aToMa MEeTOJIOM PSJIOB (C UCIOb30BaHUEM (oTorpaduit).

OnpIThI 10 HAOJIOJEHUIO TEIJIOBOTO PaCIIMPEHUSI Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.



Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexanuueckoe JBHKeHUE. PaBHOMepHOE M HepaBHOMEpHOE JBHXKeHUE. CKOpPOCTb.
CpenHsisi CKOpoCTb ITPY HEPABHOMEPHOM JBMKEHUM. Pacdy€T myTH 1 BpeMEHU JBUKEHUSI.

SBnenue uHepuuu. 3aKOH WMHepUuU. B3aumopeicTBHME Ten Kak MPUYMHA W3MEHEHUS
CKOpPOCTH JBH)KEHHMs Tel. Macca kak Mepa umHepTHoctH Tena. IlnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuwia kak XxapakTtepucTuka B3aumoneuctBus ten. Cuna ynpyroctd u 3akoH ['yka.
W3mepenne cuibl C NMOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CrnokeHue cuil, HaIpaBJIEHHBIX I10
onHOI npsmoil. PaBHozelcTBytonas cuil. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

JleMoHCTpanuu

Habmoienne MexaHn4eckoro JBHKEHUS Tema.

N3mepenne ckopocTu NpsIMOJIMHEUHOTO JIBUKEHUS.

Habntoienue siBJeHUs] HHEPIIHH.

Habmoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON PSIMOM.

JlabopaTopHbie padoThI U ONBITHI

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBWKEHHUS (IIapUKa B JKUJIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJNbKEHUs Opycka WM IIapuKka MO HAKJIOHHOMN
MIJIOCKOCTH.

Omnpenenenne IIOTHOCTU TBEPIOTO TeENA.

OmnbITH, JEMOHCTPUPYIOIIKME 3aBUCUMOCTb pacTsDKeHUs (AedopMaiuu) NpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTbh CHJIBI TPEHHUS CKOJBXKEHMsI OT Beca Teia U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Haenenune. CrocoObl yMeHbIIEHMsT M yBEJIMYEHHUs JaBieHus. JlaBiaeHue Trasa.
3aBUCHUMOCThH JaBleHHs raza oT 00bEéMa, TeMiepatypsl. [lepenaua napneHust TBEPABIMH TEIaMH,
KUAKOCTAMHM M razamu. 3akoH [lackans. [IHeBMaTnyeckue MaiMHbBIL. 3aBUCHMOCTH JABIICHUS
KHUJIKOCTH  OT riyOuHbl. ['mapocratmueckuit  mapagokc. CooOmaromuecss — COCYyJbl.
['unpaBnuyeckne MeXaHU3MBI.

Atmocdepa 3emsin u armocdepHoe naBieHue. [IpuunMHBI CylniecTBOBaHMS BO3IYIITHON
o6omoukn 3emmu. Ombir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JdaBiIeHHs OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopsl 11 wu3MepeHus
aTMOC(EpHOTO JaBICHUS.

JlelicTBHe KUAKOCTM M Tra3a Ha IOTPY)KEHHOE B HUX TeNo. Brltankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxoruaBanue.

JleMoHCTpanuu

3aBUCUMOCTb JaBIICHUS T'a3a OT TEMIIEPaTyphl.

[Tepenaua naBiieHUs KUJIKOCTHIO M Ta30M.

Coobmarommuecst CoCybl.



I'mpopaBnuueckuit mpecc.

[IposiBienue neiictBus aTMOCGHEPHOTO TaBICHHUS.

3aBUCHMOCTD BBITAIKUBAIONICH CHIIBI OT 00BEMa MOTPYKEHHON YaCTH TeJa M TUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUJIbI BECY BBITECHEHHOMN KUIKOCTH.

VYcnoBue 1IaBaHUsS TeN: IUIABAHUE WJIM IOTPYKEHHE TeJI B 3aBUCUMOCTH  OT
COOTHOUIEHUS IVIOTHOCTEH TEJA U KUJKOCTH.
JlaGopaTopHble padoThI U ONBITHI

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOrpYyKEHHON B >KHMIIKOCTh
4acTH TeJla.

OmnpeneneHre BBITAJIKUBAIOIIEH CHUJIBL, JACHCTBYIOUIEM Ha TeEJO, MOIPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CHJIBI, JEHCTBYIOLIEH HA TEJIO B KUJKOCTH,
OT Macchl TeJa.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbL, JEWCTBYIOLIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMa MOTPYKEHHOU B KHUAKOCTh YaCTH Tella U OT IUIOTHOCTHU KHUJIKOCTH.
KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM M OmpelereHue  eé
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

Mexanunueckasi pabora. MoLIHOCTb.

IIpocTble MeXaHU3MBL: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecus
pbruara. IlpumeHeHue mpaBuiia paBHOBECUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass »Heprus. KuHermueckas W mnoTeHUManbHas »Heprus. IIpespamienue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUU B JPYTOi. 3aKOH COXPAaHEHUS DHEPIMH B MEXAHUKE.
JleMoOHCTpaL UKl

[Ipumepsl IPOCTHIX MEXaHU3MOB.

JlabopaTopHbie padoThI U ONBITHI

Omnpenenenve paOOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHHUH Tela IO
TOPU30HTAIBHOM TOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenue KII/I HakJIIOHHOMN TUIOCKOCTH.

N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUH.

8 KUIACC
Paspnen 6. TenuioBble siB1eHUS

OCHOBHBIE OJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKOW TEOPHH CTPOEHMS BemecTBa. Macca
U pa3Mepbl aToMOB M MoJeKyJl. OnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTo, KUAKOTO M ra3000pa3HOro cocTosHUM BemecTBa. Kpucrammnueckue
u amopdubie Tena. OObSICHEHHE CBOWCTB Ta30B, >KUIKOCTEH U TBEPABIX Tel Ha OCHOBE
MMOI0KEHNH MOH@KynS[pHOKHHGTH‘IGCKOﬁ TCOpHHU. CmaumBaHUEe U KalmnJIIAPHBIC SBJICHUA.
TenioBoe paciinpeHue u cxatue.



Temneparypa. CBsA3p Temmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBHKEHHSI YacTHLI.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH OJHEpruu: Terionepenada u
coBepirieHre paboThl. BUIbI TEIUIONEpEaun: TEIIIONPOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonnyecTtBo TeroTel. YaenbHas TEIIOEMKOCTb BEIIECTBa. 1ermiooOMeH M TemIoBoe
paBHOBecHe. YpaBHEHHE TeIIoBoro OamaHca. IlnaBieHue M oTBepJeBaHHME KPUCTATUIMUYECKHUX
BElIeCTB. YaenbHas Termora ruiaBineHus. I[lapooOpa3zoBanue u konzaeHcaius. VcnapeHue.
Kunenue. VYnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeiabHask TEII0Ta CrOpaHuUs.

[Mpuntunsr pabotel TeroBbix asurareneit KIIJ[ TemnoBoro asurarens. Teruioeie
JIBUTATENH U 3aLNATA OKPYKAIOIIEH CPEBL.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX IIPOLIECCaX.

JdeMoHcTpannmn

Habmtonenne 6poyHOBCKOTO IBUYKEHUS.

Ha6monenue nuddysum.

Habmoienue siBjaeHuit cMauMBaHKs U KaWUTSIPHBIX SBICHUI.

HaGuroieHre TermoBoro pacimpeHus Tedl.

N3menenune naBieHus ra3a npu K3MEHEHUH 00bEMA M HArpEBaHUM WITH OXJIAXKICHHH.

[IpaBuna u3amMepeHus TeMIepaTypsl.

Bupel Teruionepenayu.

OxmnaxieHue Ipy COBEpIICHUH PabOThI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHeHME TEIIOEMKOCTEN Pa3IMYHbIX BELIECTB.

Habnronenue kumneHusl.

Habmroienne nocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.

Mogaenu TerIoBbIX ABUTATENEH.

JlabopaTopHbie padoThI U ONBITHI

OMBITHI 110 OOHAPYKEHUIO ICUCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHHS.

OnbIThI O BRIpAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM MIIM caxapa.

OnbIThI 10 HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.

Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBIEHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WM OXJIAKICHUS.

[IpoBepka rTHMOTE3bl JUHEWHONW 3aBUCUMOCTH JJWHBI CTOJOMKA IKHUAKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

HaGmronenne m3MeHeHUs: BHYTPEHHEW SHEPruu Tejla B PE3yNbTaTe TEIUIONepenadd u
paboOTHI BHEITHUX CHIL.

HccnenoBanue siBieHUs TEIUIO0OOMEHA MPU CMEIIMBAHUH XOJIOTHOW U TOpsidYeid BOJBIL.

Omnpenenenre KOITUYECTBA TEIJIOTHI, MOJTYYSEHHOTO BOJOW MPHU TEIII00OMEHE ¢ HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.

Ornpenenenue yaeabHON TEIMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHus.

Ompenenenne OTHOCUTEIILHON BIIAXKHOCTH BO3AyXa.

Ompenenenne yaeabHON TEIJIOTH TUTABICHUS JIb/IA.



Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA

Onexrpuszanus Ten. /[Ba poaa 3neKTpUYeCKUX 3apsaoB. B3aumonencTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHUCTBMS 3apsKEHHBIX TEJ OT BEIMYMHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMH).

Onexrpuueckoe none. HanpsxéHHOCTh aniekTpudeckoro nods. [lpuHnun cynepno3sunuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpudeckux 3apsioB. DJIEMEHTAapHbINM 3JIeKTpuueckuil 3apsan. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

ONEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUYECKOTO TOKa. McTouyHuKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna TOKa. OiekTpuueckoe HamnpsbkeHue. ConpoTuBiieHUE
IIPOBOAHMKA. YJIEJIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Uil ydacTka LEMu.
[locnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaGora u MomrHOCTH 3neKTpHuecKkoro Toka. 3akoH Jlxoyns—JleHna. DinekTpuueckue
LENU U MOTPeOUTENH dNIeKTpUIecKoi s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHbIE MarHuUTHl. B3auMoOaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoOJe.
MarunuTtHOe noJie 3eMJIM U €ro 3HAaYeHHE IJis1 ®KU3HU Ha 3emie. OnbIT Dpcerena

MarautHoe 1ojie JIEKTpPUYECKOro Toka. [IpuMeHeHHe 3JeKTPOMAarHUTOB B TEXHUKE.
JleiicTBle MAarHUTHOTO IOJISI HA NMPOBOJHUK C TOKOM. DJIEKTPOJBUTaTENb MOCTOSHHOIO TOKA.
Hcnonp30BaHue 3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbrtel  @apanes. SIBieHue daeKTpoMarHUTHOW uHAykuuu. IlpaBuno Jlenna.
Onekrporenepatop. CrocoObl TOMyYEHUS JIIEKTPUYECKOW HHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

JleMoHCTpan U

DnekTpusanus Tenl.

JIBa posia 2JIEeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEJl.

Y CTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

DnexTpocTaTHuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/I0B.

[IpoBOIHMKY U AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUUYECKOTO MOJIS.

HcTouHnKH MOCTOSTHHOTO TOKA.

JlericTBUS DIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKHUI TOK B JKUJIKOCTH.

I"a30BbIit pa3ps.

W3mepenue cuipl TOKa aMIepMeTpoM.

N3mepenue 3eKTprUuecKoro HanpsKeHUs! BOJIbTMETPOM.

Peocrat u MarasuH conpoTHUBIECHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU Pa3EIeHHs MOI0COB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MaruauTtHoe 1nose Toka. DJIeKTPOMarHuT.

JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.



DNeKTpOoABUTATEINb TIOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS AIEKTPOMarHUTHOM MHYKITUH.

OnsiTel Dapagnes.

3aBUCUMOCTD HalpaBJIeHUS UHIYKIMOHHOIO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHUS.

DneKTporeHepaTop MOCTOSIHHOIO TOKaA.
JlaGopaTopHble padoThI U ONBITHI

OnbIThI 10 HAOTIOCHUIO SJIEKTPU3ALUH TNl MHAYKIUEH U PU COITPUKOCHOBEHHUU.

HccnenoBanue necTBUS AIEKTPUUECKOTO TOJI HA TPOBOJIHUKY U TUAJIEKTPUKH.

COopka u mpoBepKa pabOoThI JIEKTPUUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIIbl TOKA.

W3mepenue u peryiupoBaHue HaIIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBICHUS
pE3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE.

OnbIThL, JEMOHCTPUPYIOLUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COITPOTUBIICHHS TPOBOIHUKA
OT €ro JJIMHBI, IUIOIA/IA TONEPEUHOI0 CEYEHUSI U MaTepHalla.

[IpoBepka mpaBuiia CIOKEHUS HAINPSKEHUN MPU MOCIETOBATEIBHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiia AJis CUIIBI TOKA [IPH MAPAIIIEIIBHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

Omnpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HANpSKEHUs Ha
HEH.

Onpenenenue KIIJ[ narpesarens.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MAarHUTOB.

M3yueHne MarHMTHOIO TOJS TOCTOSHHBIX MAarHUTOB IMpH UX OOBEIWHEHHH U
pa3JeIcHuN.

HccnenoBanue nericTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYUIKA C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.

N3ydenue neiicTBUSL MAarHUTHOTO IOJISI HA IPOBO/IHUK C TOKOM.

KoHcTpyupoBaHnue u u3ydeHue padoThl 3JIEKTPOABUraTEeIs.

N3mepenue KIIJ[ anexTpoaBUraTrenbHoON yCTaHOBKH.

OneITBl MO HCCIENOBAaHUIO SIBJIECHUS DJIEKTPOMAarHUTHOM WHAYKIHMH: HCCIEI0BAaHUE
M3MEHEHUH 3HAYCHMsI U HAIPABJIECHUS MHAYKLIMOHHOIO TOKa.

9 KUIACC
Pa3nes 8. Mexanuveckue siBJICHUS

Mexannueckoe nBukeHHe. MarepranbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOe IpsMOIMHENHOE nABMXKEeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenne. PaBHOyckopeHHOe mpsMoiuHEWHoe aBwkeHHe. CBoOOIHOE mMaJeHHe.
OmnbrTe! ["anuites.

PaBHOMepHOE ABMKEHHE O OKpYKHOCTH. [lepuon u yacrora oOpaiienus. Jlunelinas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.
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[Tepssiit 3akoH Herotona. Bropoii 3akon Herotona. Tperuit 3akon Herotona. [lpunimn
CYNEPIO3ULUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuia TPEHUs CKOJBXEHUs, CUjia TPEHUs
HIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJCHUSI.
JBwxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
Heperpy3KH.

PaBHOBecue marepuasibHOM TOYKH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJa C 3aKpEeIIEHHOMN OCho BpalleHus. MoOMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue nmiyinbsca. MMmynbe cuibl. 3aKOH COXPAaHEHUS! MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi pabota ¥ MOIIHOCTh. Pabota cuil TshKecTH, ynpyroct, Tpeaus. CBs3b
sHeprun U pabothl. [loTeHumanbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

JdeMoHcTpannmn

Habmoienne MexaHn4eckoro IBMKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHHe myTell M TPAaeKTOpUN JBUKEHMSI OJHOIO U TOTO K€ Tejla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habmroienue ABM>KEHUS Tela MO OKPY>KHOCTH.

Habmronienne MexaHu4yeckux SIBICHUM, MPOUCXOISAIINUX B cucTeMe oTcuéra «Tenexka
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENbHO KabuHeTa (U3HKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBI.

HaGnroneHue paBeHCTBa CHIT IIPU B3aUMOJIEHCTBUU TE.

N3menenue Beca Tena npyu yCKOPEHHOM JIBUKECHHH.

Ilepenava nmmysnbca Ipu B3aMMOJEHCTBHUM TEIL.

[IpeoOpa3oBanust SHEPTUU NPU B3aUMOAEHCTBUU Tel.

CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJIbCca IPU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUN.

HaGntoneHne peakTUBHOTO IBUXKEHMSL.

CoxpaHeHue MEXaHWYEeCKOH SHEPrHH MTPU CBOOOTHOM Ma/ICHHUH.

CoxpaHeHne MEXaHNYECKOW YHEPTUU NP IBHKEHUU TeJla MO0 IEHCTBUEM IIPYKUHBI.
JlabopaTopHbie padoThI U ONBITHI

KoHncTpynpoBanue Ttpakra A pa3roHa W JajbHEHIIEro pPaBHOMEPHOTO JABMXKEHUS
HIapUKa WIH TEIEKKH.

Onpenenenre cpeaHel CKOPOCTH CKOJIbKEHHS Opycka WM JBM)KEHMS IapuKa I10
HAKJIOHHOM IIOCKOCTH.

OmnpeneneHne YCKOpPEHHs Tejla IPH PABHOYCKOPEHHOM JABM)KEHHU 110 HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBIKEHHM 0e3
Ha4yaJbHOU CKOPOCTH.
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[IpoBepka rumoTe3bl: ecliv MpU PaBHOYCKOPEHHOM JBI)KEHUU 0€3 HauyaJbHOW CKOPOCTH
MyTH OTHOCATCS KaK pPSAJ HEUYETHBIX YHCET, TO COOTBETCTBYIOIIME MPOMEKYTKA BPEMEHHU
OJIMHAKOBBI.

UccnepoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHHMS OT CHJIBI HOPMaJbHOTO
JIaBJICHUSI.

Onpenenenue kodhhueHTa TPEHUS CKOJIBKCHHSL.

OrnpeneneHne KECTKOCTU MPYKUHBI.

Omnpenenenve pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHHUU Tela 110
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenre pabOTHI CWJIBI YIOPYTOCTH MpPH MOABEME Tpy3a C UCHOIB30BaHHUEM
HETOJIBIYKHOTO U MOJIBIYKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SJHEPTHUH.
Pa3nen 9. Mexanuyeckne KoJie0aHUs U BOJHBI

Konebarenbnoe aBmxenune. OCHOBHbIE XapaKTEPUCTUKH KOJICOAHMIA: MEPHOJ, YacToTa,
aMmIuTyna. MarematudyeckKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpaiieHue sHeprum mnpu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BoiHyx)aennsie konebanus. Pezonanc. Mexanudeckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogoipHbIe U MonepeyHbie BOJIHBL. J[JIMHA BOJHBI M CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BBICOTA TOHA. OTpakeHUe 3ByKa. IHPpa3BYyK H yIbTpa3BYK.
JleMoOHCTpaLUK

Habmonenue xonebaHuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.

Habmonenue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.

Habmroienue BeIHYX/IEHHBIX KOJIe0aHUI U pe30HaHca.

PacmipocTpanenue mpo0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.
JlabopaTopHbie padoThI U ONBITHI

Ormpenenenne 4acTOTHl ¥ IEPHO/Ia KOJICOaHUI MaTEMaTHIECKOTO MasiTHUKA.

Ornpenenenne 4acTOTH U NIEPHO/Ia KOJICOAHHI MPYKMHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TepUojAa KoieOaHUM MOABEIIEHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

HccnenoBanne 3aBUCHMOCTH TepUOAa KONEOAHWN MPYKUHHOTO MasTHUKAa OT MAaccChl

rpysa.
[IpoBepka He3aBUCUMOCTH IepHoJa KoieOaHui rpy3a, M0IBEHIEHHOTO K HUTH, OT MacChl

rpysa.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh NEpHo/a KoJeOaHUN MPYKUHHOTO MasiTHUKA
OT MaccChl I'py3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

Pa3nes 10. Di1eKTpOMAarHuTHOE 110JI€ M JICKTPOMATHUTHBIE BOJTHBI

DONEKTPOMarHuTHOE IMOJE. DJIEKTPOMAarHUTHblE BOJHBI. (CBOWCTBA 3JIEKTPOMAarHUTHBIX
BoxH. [IIxama OJICKTPOMAariMuTHBIX BOJIH. Hcnonp3oBanne SJICKTPOMArdHMTHBIX BOJIH IJIA COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
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JemMoHCcTpaunu
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoustHOBBIE CBOIICTBA CBETA.
JlabopaTopHbie padoThI U ONBITHI
N3ydenne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TTIOMOIIBIO MOOMIIBHOTO Telle(hoHa.

Pa3zgen 11. CBeToBLI€e IBJIEHHS

JlyueBast moznenb cera. Mcrounuku cBeta. lIpsiMmoiinHeHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Comsuia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUsI CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lonHoe BHyTpeHHEe OTpaKeHUE CBETA.

Hcnonbs3oBanue MogIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xox nyueit B nun3e. OnTrueckas cuctema (oToarmapara, MUKPOCKOIA M TEJIECKOIIA.
['na3 kak ontuyeckas cucrema. biiM3opykocTs U JaIbHO30PKOCTb.

Paznoxxenune Oenoro cera B crektp. OnbiTel HbtoToHa. CloXkeHHE CIEKTPaIbHBIX
uBeroB. Jlucnepcus caera.
JdeMoHcTpannmn

[IpsiMonrHETHOE paclIpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuyenune n300pakeHHi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienune ceera.

OnTruyeckuii CBETOBO/I.

Xon nydeit B cobuparouieit muH3e.

X0 nydel B pacCeuBarollIen JINH3E.

[Tonydenue n306pakeHuii ¢ TOMOIIBIO JINH3.

[TpunHtmn neiicTBus GoroanmapaTa, MUKPOCKOIIA U TEIECKOTA.

Mogens rnasa.

Paznosxenue 6enoro ceera B CEKTP.

[Tonyuyenue 6eoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.
JlabopaTopHbie padoThI U ONBITHI

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXKEHUsI CBETOBOTO JIyda OT yrijia MajeHusl.

N3ydenne xapakTepuCTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

HccnepoBanue 3aBUCMMOCTH YIJla MPEIOMJIEHUs CBETOBOIO Jiydya OT YIJIa MaJeHUs] Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenue POKYCHOTO PACCTOSIHUSL M ONTHUECKOM CUITBI COOMpPArOIEH JIMH3HBI.

OMBITHI IO PA3JI0KEHUIO OEJI0TO CBETAa B CIIEKTP.

OmpITBI MO BOCHPUSITHIO IIBETA MPEAMETOB MMPH HX HAOIIOJEHUW Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pasznen 12. KBanToBble IBJeHHS

OmnsiTel Pezepdopaa u uianerapnas mojens aroma. Mogens aroma bopa. Mcnyckanue u
norJomeHne ceeta atoMoM. KBanTel. JInHelyaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- u Tamma-usnydeHus. CTpOEHHE aTOMHOTO spa.
Hyknonnas Mopens aromHoro sapa. M3zoromel. PanunoaktuBHBIE mpeBpamieHus. l[lepuon
MoJTypacmaaa aTOMHBIX sIziep.
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S nepHblie peakiuu. 3aKOHbI COXPAHEHHUS 3apsIOBOTO U MAaCCOBOTO YHCEII. JHEPIus CBS3U
aToMHbIX saep. CBsa3p Macchl M sHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3N.

SAnepHas sHepreTuka. JlecTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.
JleMoHCcTpaLUU

CrexTpsbl U3JIy4eHUs U TOTJIOLIEHHUS.

CrexTpsl pa3au4HbIX T'a30B.

CnekTtp Bomopoaa.

Ha6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTurka HOHU3UPYIOUUX U3TYIECHUH.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

JlabopaTopHbie padoThI U ONBITHI

Habnronenne CrijionIHpIX U TUHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanne TpeKoOB: H3MEPEHHE SHEPTUM YACTHIBI [0 TOPMO3HOMY MyTH (IO
dboTorpadusm).

N3mepenue paaroakTuBHOTO (oHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb

[ToBTOpUTENBHO-0000IIAOIIMK  MOJY/Ab [pEAHAa3HaueH JUIsl CUCTEMaTH3aluu U
00001IeHUs TTPEIMETHOTO COACPIKAHMS M OIBITA IEATEIHBHOCTH, TPUOOPETEHHOTO TIPH U3YUECHUU
BCETO Kypca (DM3MKH, a TaKKe JJIsl MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
buznke 151 00yJaromMXcsl, BBIOPABIINX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wW3yyeHMH MJAHHOTO MOJYJNS PpEATM3yITCS U CHCTEMAaTU3UPYIOTCS  BUIBI
NEeSTENIbHOCTH, Ha OCHOBE KOTOpPHIX oOOecrneuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX TJIAaHHUPYEMbIX PE3yIbTaTOB 00y4eHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAas
TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS SIBICHUM NPUPOABI U TEXHUKH,
OBJIQJICHHNE YMEHHSIMHU OOBACHATh (U3MYECKUE SIBIICHUS, MPUMEHsS TIOJYYCHHBIC 3HAHUS,
pemaTh 3aJa4u, B TOM YUCJIE KAYeCTBEHHBIE M KCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATTBHO JEATETBHOCTHBIM XapakTep JaHHOTO pas3fena peaiu3yeTcs 3a CUET
TOT0, YTO 00y4arOLIMeCs BBIMOIHSIIOT 3aJaHtsl, B KOTOPBIX UM MpeJiaracTcs:

— Ha OCHOBE IMIOJYyYEHHBIX 3HAHUW paclo3HaBaTh M HAYYHO OOBICHATH (U3HUYECKHE
SBJICHHS B OKPYXKAIOIEH ITPUPOJIE Y TIOBCEAHEBHOM KU3HU;

— UCHOJB30BaTh HAYYHBIE METOMABI UCCIEAOBAHUS (DU3MUECKUX SBJICHUI, B TOM YHCIE IS
MIPOBEPKH TUIOTE3 U MOTYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

— OOBSCHATH HAay4HbIE OCHOBBI Hanboyiee BaXHBIX JOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTHI, HampuMep, NPAKTUYECKOTO HCIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPTHMM Ha OCHOBE 3aKOHA TMPEBpAIIEHUS W COXPAHEHUS BCEX W3BECTHBIX BHJIOB
SHEPTHH.
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IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI [1O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
W3yuenne ¢u3nKu Ha YpPOBHE OCHOBHOIO 0O0mero oOpa3oBaHUS HAmpaBJIeHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MMTPECAMCTHBIX 06pa3OBaT€HBHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

B pesynabrare usyueHus ¢(u3MKM Ha ypOBHE OCHOBHOIO o0OIEro oOpa3oBaHus Yy
oOyuatorierocst OynyT c(hopMUpPOBaHbI CIEIYIOIIME JUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpruoTN4YeCcKOro BOCIIUTAHUSA:

— MposBIEHHE UHTEpPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (hPU3NYECKOM
HayKH;

— IIEHHOCTHOE OTHOILICHHE K JOCTHKEHHSIM POCCHICKUX YUEHBIX(PU3UKOB;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXJECHHUH OOIIECTBEHHO-3HAYUMBIX U
ATHYECKHUX MPOOIeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM TOCTH)KEHUH (pr3ukw;

— OCO3HaHHE BaXHOCTU MOPaJIbHOATUYECKUX NPUHIUIIOB B JEATEIHOCTH YUEHOTO;

3) 3cTeTH4eCcKoro BOCIIMTAHUSA:

— BOCHPHUATHE 3CTETUYECKUX KAuecTB (PU3MUECKONW HayKu: €€ rapMOHUYHOIO MOCTPOEHUS,

CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

— OCO3HaHUE LEHHOCTH (PM3UYECKOM HAyKHM KaK MOLIHOI'O MHCTPYMEHTa MO3HaHUsS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHENUIIEN COCTABIISIIONIEH KYJIbTYPBI,

pa3BUTHE HAyYHOH JIF0003HATEIBHOCTH, HHTEPECca K HUCCIIEI0BATEILCKOM e TETbHOCTH;

— 5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONIOJTYYHSA:

— OCO3HaHHE€ IIEHHOCTH 0€e30MacHOro odpas3a KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpe, BaXHOCTU MpaBUI O€30IacCHOTO TMOBEACHHS Ha TpPaHCHOpTe, Ha Joporax, ¢
AIIEKTPUUYECKUM U TETJIOBBIM 000PY/IOBAaHUEM B IOMALTHUX YCIOBUSX;

— c(opMupoBaHHOCTH HaBBIKa pedIIeKCHH, TPU3HAHKE CBOETO IMpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4eji0BeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— QAKTUMBHOE y4yacTHE B pEUIeHHM MPAaKTHUECKUX 3a]ad (B paMKax ceMbH, 00pa30oBaTeIbHOM
OpraHu3alii, ropojia, Kpas) TEXHOJIOTMYECKOH U COLMaJIbHON HalpaBIEHHOCTH,
TpeOYIOLINX B TOM UUCIIe U (PU3NUECKUX 3HAHUIA;

— UHTepec K NPAKTHUECKOMY M3YUEHHIO MPOECCHil, CBA3aHHBIX C (PU3UKOI;

7) IKOI0TNYeCKOT0 BOCIIMTAHMSA

— OpHUeHTallMsl Ha TNpUMEHEHHe (QHU3NYECKUX 3HAHWM Ui peuleHus 3aiad B 00JacTu
OKpYXKarollen cpebl, IIIaHUPOBAHUS OCTYIKOB U OIIEHKH UX BO3MOKHBIX MOCIIEJCTBUI
JUJISL OKPY>KAIOIIEeH Cpeibl;

— 0CO3HaHHue TN00aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTell UX peleHus;

8) ajanTanuu K U3MEHSIOIIMMCH YCJIOBUAM COLHUAIBHON U MPUPOIHOM Cpe/bl:

— TMOTpeOHOCTh BO B3aUMOJCHCTBUU TPU BBINOJHEHUM HCCIEAOBAaHUM U MPOEKTOB

(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

— TMOBBINICHUC YPOBHA CBOEHM KOMIIETEHTHOCTHU 4YCpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,
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— MOoTpeOHOCTh B (OPMHMPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hcie (HOpMYyIHUPOBATh HJEH,
HOHSTHS, TUIIOTE3bI O (PU3NIECKNX 00BEKTaX U SBICHUSAX;

— OCO3HaHHuEe e(UINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

— IUJIAaHUPOBAHHUE CBOETO Pa3BUTHS B IPHOOPETEHNUU HOBBIX (PM3MUECKUX 3HAHMUIA;

— CTpEeMJICHHE AaHAIM3MPOBaTh W BBIABIATH B3aWMOCBSI3M NPHUPOJIBI, OOIIecTBA |
HKOHOMUKH, B TOM YHCJIE C HCIOIb30BaHUEM (PU3NIECKUX 3HAHUH;

— OIIGHKA CBOUX JEHCTBUI C y4ETOM BIHSHHS HAa OKPYXAIOUIYIO CPEdy, BO3MOXKHBIX
r7100aIBHBIX TTOCIIEICTBHI.

METAIIPEJMETHBIE PE3YJIbTATDI

B pesynaprare ocBoeHHs MporpamMmbl 1O ()U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOydaromerocss OyayT chOpPMUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
BKJIIOYAOMIUEC ITO3HABATCIBHLIC YHHBCPCAJIBHBIC y‘-Ie6HBIe HeﬁCTBHH, KOMMYHUKATHBHBIC
YHHUBEpCaIbHbIC yUeOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE ACHCTBUS.

Ilo3HaBaTe/IbHBbIe YHHMBepCcAIbHbIe yueOHbIe AeiicTBUS
Ba3oBble 1oruyeckue geiicTBUA:

— BBUBJIATH U XapaKTEPH30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBICHUI);

— YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKAIMH, OCHOBAHUS Ui 0000IMEeHUs U
CpaBHEHHS;

— BBIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pAacCMaTpPHUBAEMBIX (haKkTaX, JAHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

— BBUBJIATH NPUYUMHHOCIIEACTBEHHBIE CBSI3U IpPU HU3Y4EeHUM (DU3MUYECKUX SIBICHUN U
NPOIIECCOB, JIeNaTh BBIBOABI C HCIOJB30BAHWEM JENYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BEIBUTATh THIIOTE3bI O B3aUMOCBS3X (PU3NIECKUX BEITUUNH;

—  CaMOCTOSITEIbHO BBIOMpATH CIOCOO perieHust yueOHoi (usnueckoit 3ajaun (cpaBHEHUE
HECKOJIbKMX BAapHMaHTOB pElIeHUs, BbIOOp Haubojee NOAXOAALIETO €  Y4ETOM
CaMOCTOSITENIHO BBIICIICHHBIX KPUTEPUERB).

Ba3oBble nccienoBaTebcKue 1eiicTBUS:

— HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENIbCKUI HHCTPYMEHT MO3HAHUS;

— TPOBOAMTH MO CAMOCTOATENIBHO COCTABICHHOMY IIIaHY OMBIT, HECIOXKHBIN (U3NUECKUit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

— OICHHWBATh HA MPHUMEHHMOCTh W JIOCTOBEPHOCTh HH(OpMAIMIO, MOJYYCHHYIO B XOJe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA,;

—  CaMOCTOSITEIHHO (hOPMYITHPOBATH 000OIICHUS U BBIBOBI 110 PE3YJIbTaTaM IPOBEIEHHOTO
HaOJFOICHUS, OTIBITA, UCCIICOBAHIS,

— TPOTHO3MPOBATH BO3MOXKHOE NaNbHEHIIee pa3BUTHE (U3NUYECKUX IPOIECCOB, a TAKIKE
BBIJIBUTATH TIPEATIOIIOKEHHS 00 NX Pa3BUTHU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

PabGora ¢ undopmanmueii:

— TMPUMEHATh pPAa3JIMYHbIE METOJbl, MHCTPYMEHTHl M 3alpochl MpU IOHUCKE U OTOOpe
uH(pOpMallMU WIN JaHHBIX ¢ YUETOM IpeaIoKeHHOU yueOHOo! (hu3nueckoi 3a1auu;

— aHaIM3MpOBaTh, CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATH WHGPOPMALMIO PA3TUUYHBIX
BUIOB ¥ (POPM TIPEICTABIICHHUS;
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CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIbHYIO (OpMY NpeACTaBIeHUS HHGOPMALMH U
WUTIOCTPUPOBATh peIlaeMble 3aadd HECJIOXKHBIMH CXEMaMH, AdarpaMMaMi, HWHOU
rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBUA:

B XOZ€ O0OCYyXIeHHs ydyeOHOro Mmarepuaina, pe3yibTaToB JIa0OpaTOpHBIX paboT Hu
IPOEKTOB 33/aBaTh BOIPOCHI 110 CYLIECTBY OOCYKIAaeMOIl TE€Mbl M BbICKA3bIBaTh WIIEH,
HalleJIEHHbIC Ha PELICHUE 3aJaull U MOAJep KaHue 01aroxKeaaTeIbHOCTH OOIEHHS;
COIIOCTABJISITh CBOM CYXKJIEHUS C CYXKIEHUSAMM JIpYITMX YYacTHHUKOB JAMaiora,
0oOHapy’KUBaTh pa3InyMe U CXOJCTBO O3ULIUH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO ~ TPEACTABIATH  Pe3ylbTaThl  BBIMOJIHEHHOTO  (DU3MYECKOTO  OIbITa
(9KCIIEpUMEHTa, UCCIEI0BAHHUS, IIPOCKTA).

HNOHUMAaTh U HUCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW ¥ MHAWBUIYAJIIbHOW pabOThl MpU
pelIeHUH KOHKPETHON (pu3HUecKoil mpoOIembl;

OPUHUMATh 1I€JIM COBMECTHOM JIE€ATENIbHOCTH, OPraHU30BBIBATh JCUCTBUS MO €€
JOCTH)KEHUIO: paclpesenaTh poJid, 0OCYKAAaThb IPOLECCHl M PE3YNbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO 4acTh paboThl, JOCTUTas KayeCTBEHHOIO pe3yjbTara IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMaH[IbI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUSAM, CAMOCTOSATEIIBHO
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JedcTBUSA

Camoopranu3anmusi:

BBISIBIISATH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIUX JUIs PELICHUs
bu3nUecKux 3HaHUMH;

OPUEHTHPOBAThCSI B PA3IMYHBIX MOAXOJAaX NPUHATHS pelleHHH (MHAMBUAYaAIBHOE,
NPUHATHE PELEHUs B TPYIIE, IPUHATHE PEIICHUH IpyIIoi);

CaMOCTOSITENIbHO COCTaBJISITh AITOPUTM pelleHus: (U3MUecKoM 3ajJaud WK I[IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh MpeAaracMble BApUaHThI peILICHUI;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, SMOLIMOHATbHBII HHTEJIEKT:

JaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeiaraTh IJ1aH e€ N3MEHEeHHUS,

OOBSICHATH MPUYMHBI JTOCTHKEHUS (HEIOCTHUIKEHHUS) PE3yNIbTaTOB JEATEIbHOCTH, J1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH (B TOM YHCIE B XOJ| BBIMOJHEHUS (HPU3UYECKOTO
UCCIICIOBAaHUST MJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHUBIIHUXCS
CUTYaIlHid, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENIU U YCIOBHSM.

CTaBUTh ce0s1 Ha MECTO JPYroro 4eyjoBeKa B XOJ€ CIopa WIM JAUCKYCCUU Ha HAYYHYIO
TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOro.
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NpU3HAaBaTh CBOE MpaBO Ha OWIMOKY MNpH peleHuH (U3NYecKHX 3a4ad WIH B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPABO APYTOTO.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 7 Kjacce IpeaAMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHHU:

UCTIONIb30BAaTh  MOHATHA: (U3MYecKne W XHWMHUYECKHE SBICHHSA, HaOIIOJICHHE,
9KCIICPUMCHT, MOJCJIb, THIIOTC3a, CAMHHUIIbL (1)I/ISI/I‘ICCKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperaTtHble COCTOSHMS BelecTBa (TBEPHOE, JKUIKOE, razo00pa3HOE), MEXaHHYECKOe
IBIDKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpHOE,  NPSMOIMHEHHOE),  TPaeKTOpus,
paBHOJCHcTBYIOIIas cui, Jedopmanus (ynpyras, IUIACTUYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;
pa3nuuath sBiacHus (AUQQy3us, TEIUIOBOE NBHKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
ABVOKCHUC, HCPAaBHOMCPHOC IBWIKCHUC, HWHCPLUA, B3aHMOHCﬁCTBHe TCJI, PaBHOBECUC
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BPAILCHMS, IIepeaada JaBICHUs TBEPAbIMHU TEIIAMH,
KHUIKOCTSIMH M Ta3aMH, aTMoc()epHOE JaBJIEHHE, IUIaBaHUE TeJl, MpPEeBPaIlCHHS
MEXaHWYECKOW PHEPIHH) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OITBITOB,
JIEMOHCTPUPYIOLIMX TaHHOE (PU3NUECKOE SIBIICHUE;
pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUYECKHX SIBICHHHA B OKPYXKAIOIIEM MHUpE, B
TOM uucie (u3ndeckue SBICHUS B IMPUPOAE: TPUMEPHl IBIKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B JXKMBOH M HEXHBOH NPHPOJE, NCHCTBHE CUIBI TPEHUS B TNPHPOAE U
TEXHHKE, BIMSHUE aTMOC(EPHOTO [aBJICHHS Ha JKMBOW OpraHM3M, IUIaBaHUE pEIO,
pbluard B Tese YeJOBEKa, IMPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUH;
OTKCHIBATh M3YYECHHBIE CBOWCTBA TNl M (DPU3MYECKHE SBJICHUS, UCHOJIB3Ys (U3NUECKUE
BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMs, IMYyThb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC TeJa, CHJIa TPEHUs, AaBJleHue (TBEPIOTO
TeJa, )KUJKOCTH, Ta3a), BRITAIKMBAIOIIAS CHJIa, MEXaHW4YecKast paboTa, MOITHOCTh, TIIEYO
CHJIBI, MOMEHT CHIJIbI, KOS(l)(bI/IHI/ICHT IIOJIE3HOI'O I[eI\/'ICTBI/Ifl MEXaHHU3MOB, KHHECTHYECKAasA U
NOTEHLMAJIbHAsl SHEPIHsi), IPU ONKUCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIIOJIb3YEMBbIX BEJIMUYUH, UX 0003HAUCHUS U €IUHMIIBI (PU3MYECKUX BEJIMYMH, HAXOAUTh
(GopMyIbl, CBS3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYIMMH BEJIMUYMHAMH,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEIUYHH;
XapaKTCPpU30BaATh CBOMCTBaA TECII, (1)I/I3I/I‘I€CKI/IC ABJICHUSA W MPOLCCChI, UCIIOJIB3YA IIpaBuJia
CJIOKEHUS CUJI (BIOJIb OJTHOW MpsiMoOil), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena,
NpaBUIO paBHOBecus pbluara (O0Ka), «30JI0TOE MPABUIO» MEXaHUKH, 3aKOH
COXpaHEHHMsI MEXaHHYECKOM SHEepruu, NMpH 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY
3aKOHA M 3aIIMCBhIBATh €T0 MAaTEMaTHUECKOE BbIpAXKECHUE;
OOBSICHATDH (PU3MYECKHE SABICHUS, TPOLECCHI M CBOMCTBA TEJ, B TOM YHUCIIEC U B KOHTEKCTE
CUTyalluid MPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIBIATH MPUYMHHOCIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKUX MIaroB ¢ Oomopod Ha 1—2 M3ydyeHHBIX
CBOICTBa (pU3MUECKUX ABIECHUHN, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;
pemath pacuéTHble 3aauyd B 1—2 JEWCTBUS, MCIONB3Ys 3aKOHBI U (HOpMYIIbI,
CBsI3bIBaOIME (PU3UYECKHE BETMUYMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[aud 3alHChIBaTh
KpaTKoe YCJIOBHE, MOJCTaBIATh (U3MUYECKHUE BEIMYUHBI B (POPMYJIBI M MPOBOIHUTH
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pacy€Tbl, HAXOAUTh CIPABOYHBIE JaHHBIE, HEOOXOJUMBIE JUIsl peILIeHHs 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOTYYCHHOH (pU3MUecKoi BETMUMHEI;
pacrio3HaBaTh MpoOIEeMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIN (PU3MUECKUX METOJIOB,
B OINHUCAaHUM HCCIICAOBAHUS BBIICIATh IPOBEPSIEMOE MPEAIOooKeHHe (TUIOTE3Y),
pa3iauyaTh M MHTEPIPETUPOBATH IIOJIYYEHHBIM pe3ysbTaT, HaXOAWUThb OIIMOKH B XOJ€
OIbITA, JIEJATh BBIBOJIBI 110 €TI0 PE3y/IbTaTaM;
IPOBOJUTH ONBITHI 10 HAOMIOAEHUIO (U3NYECKUX SBICHUN WINM (PU3MUYECKHX CBOMCTB
Tesn:  (opMynupoBaTh TMPOBEPSEMBIC TPEANONOKEHHUS, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOT0 000PYAOBaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE M3MEPEHUsl PACCTOSHUS, BPEMEHH, MAacchl Tejla, 00bEéMa, CUJIBI U
TEMIIepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX M IM(POBBIX NPUOOPOB, 3ANUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHOHN aOCOIFOTHON MOTPEITHOCTH U3MEPEHHIA;
IPOBOJUTH HCCIICIOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UYECKOM BEIMUYUHBI OT JIPYroil c
UCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JIBHXKYIIErOCs
T€la OT BPEMEHU JBW)KEHUS Tela, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Telsla, KayecTBa
00pabOTKM TOBEPXHOCTEH TEe W HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOINAAH
CONPUKOCHOBEHMSI TE€JI, CHUJIbl YIPYTOCTH OT YIJIMHEHMs NPY>KUHBI, BBITAIKUBAIOLIEH
CHIIBI OT O0BEMa TOTPYXKEHHOM dYacTH Telna W OT IUIOTHOCTH IKHIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT IJIYOMHBI, Ha KOTOPYIO IOTPYXKEHO TeJo,
YCIOBMH IUIaBaHUsS TeJ, YCJIOBUI paBHOBECUS pblyara M OJIOKOB, y4acCTBOBaTh B
IUTAaHUPOBAHUU Y4EOHOTO MCCIIeI0BaHUs, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS,
cileflys MpeUIoKEHHOMY IUIaHy, (PMKCUPOBATh pPe3yJbTaThbl MOJIYYEHHOM 3aBUCHUMOCTHU
(Gu3nUecKux BEIMYMH B BHUJE NPEAJIOKEHHBIX TAOMUI] M IpadUKOB, JAeIaTh BBIBOJBI 110
pe3yabpTaTaM UCCIEI0BAHUS;
IPOBOJUTH KOCBEHHBIE M3MEpPeHHMs (U3NYECKUX BEJIMYMH (MJIOTHOCTh BEIECTBa
KUAKOCTH W TBEPIOTO Tela, CWJIA TPEHUs CKOJIBXKEHHUS, JABICHHE BO31yXa,
BBITAJIKUBAIOIIAs CUJIA, IEHCTBYIONIAs HA MOTPYKEHHOE B XKHUJIKOCTh TEJO, KOAPPUIUEHT
MOJIE3HOTO JEHCTBUS MPOCTBIX MEXAHU3MOB), CIENYys MPEVIOKEHHON MHCTPYKLUUU: MPU
BBIMIOJTHEHUM WM3MEPEHUH coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIYUCIATH
3HAYCHNE NCKOMOM BEIIUYHNHEL,
coOnrofarh NpaBWJa TEXHUKHM Oe30macHOCTH mpu  pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;
yKa3bplBaTh MPHUHLMIIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETpP, COOOIIAOIINECS COCYJbl, OapoOMeTp, pbluar, MOJBHKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS N3YUYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOMCTB
C ONOpONl Ha WX omucaHus (B TOM YHWCIE: MOALIMIHUKU, YCTPOHCTBO BOJOINPOBOJA,
TUAPABIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp),
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUI M HE0OXonuMble (pU3MUecKue
3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOANUTH TpUMEpPbl  (HAXOAUTH WHPOPMALMIO O MPHUMEPax) MPaKTHUECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHWW B TIOBCEJHEBHOW JKM3HM JJs oOecnedeHus
0e30MacHOCTH MpH O0OpalleHud C MNpudopaMH U TEXHUYECKUMH YCTpOIlCTBaMH,
COXpaHEHHUs 370POBbsI M COOJIIO/IEHNS HOPM 3KOJIOTMYECKOr0 MOBEACHUS B OKpYKarolien
cpene;
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OCYILECTBIISAITh OTOOP HCTOYHMKOB HHGpopMmauuu B HTEepHETE B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN U IYTEM CPaBHEHHUS
pa3IMYHBIX MCTOYHHMKOB BBIJIEIATh MH(OPMAIUIO, KOTOpas SIBJISETCS MPOTUBOPEUUBOIL
WA MOXET ObITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHMi HayYHOIONYJSPHYIO JIMTEPATypy
(bu3M4ecKoro cojaepkaHus, CIpaBOUHble MaTepuasbl, pecypchl ceTd MHTepHeT, BiaieTh
npuéMaMM KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusi HHPOpPMALMU M3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpAaTKUE IMHMCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE 2-3
UCTOYHUKOB MH(OpPMaLUU (PU3MUECKOro COJEpXKaHMs, B TOM 4uCie MyOIMYHO JenaTh
KpaTKhe COOOIIEHUsI O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX MCCIEIOBAHUM, IPU 3TOM
IPaMOTHO  HCIIOJIb30BaTh M3YYCHHBIM TOHATHHHBIA  ammapar Kypca  (QHU3UKH,
COIPOBOXAATh BBICTYIIJICHUE IIPE3EHTALUCH;

IpU BBINOJIHEHUM Y4eOHBIX MPOEKTOB U MCCIENOBaHMH pacrpenenirTbh 0O0S3aHHOCTU B
IpyIIEe B COOTBETCTBUM C IIOCTABJICHHBIMM 3aa4aMH, CJIECIUThH 3a BBIIOJHEHHEM IUIAHA
JIICTBUI, a/leKBaTHO OIIEHMBAaTb COOCTBEHHBIM BKJIAJ B JE€ATEIbHOCTb T'PYIIIBL,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLIUX.

K KOHLY O6y‘IeHI/I${ B 8 Kkiacce IMPEAMCETHBIC PE3YyJIbTAThl Ha 0a30BOM YPOBHE OOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTIOJIB30BaTh TMOHATHSA: Macca M pa3Mepbl MOJIEKYIN, TEIJIOBOE IBM)KCHHE aTOMOB H
MOJICKYJI, arperaTHble COCTOSHHUSI BEIIECTBA, KPUCTAUIMYECKHE W aMop(dHBIC Tena,
HACBHIIICHHBIA ¥ HEHACHIIICHHBIN Tap, BIAKHOCTh BO3/yXa, TEMIepaTypa, BHYTPECHHSS
SHEprus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIA AJICKTPUYCCKUHN 3apsijl, SJIEKTPUUECKOE
1oJie, TPOBOJIHUKY U JUAJIEKTPUKH, TOCTOSHHBIHM IEKTPUUECKUI TOK, MarHUTHOE TOJIE;
pa3nuyath sBICHHS (TEIUIOBOE pACHIMPEHHE M CXKaThe, TEeIuloNepenaya, TerIoBOe
paBHOBECHE, CMauMBaHWE, KamWULIpHbIE SBJICHMS, HCIApEHUe, KOHJEeHCcaIus,
IUIaBJICHHUE, KpHUCTaTU3aLHs (oTBepaeBaHue), KUIIEHHE, Terionepeaya
(TEerIONpOBOJHOCTb, KOHBEKLUS, H3Iy4EHHUE), BJIEKTpU3alMs TeJ, B3auMojeicTBue
3aps/i0B, JEUCTBHS DJEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aMMOJAEHCTBUE
MarHuTOB, ICWCTBHE MAarHUTHOTO TOJsI HA IMPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsS
WHAYKIMS) TI0 ONHCAHWI0 WX XapaKTepPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,
pacrio3HaBaTh MPOSIBIEHUE M3YUEHHBIX (PU3NYECKUX SBICHUH B OKPY)KaIOLIEM MHpE, B
TOM YHcie (pu3muecKue sBICHHSI B IPUPO/IE: TIOBEPXHOCTHOE HATSHKEHUE W KAWL PHBIE
SIBIICHHUS B TIPUPOJIE, KPUCTAIUTBI B TIpHpoJe, n3nydeHne CoiHIla, 3aMep3aHie BOJ0OEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, dJEKTPUUYECKHE SIBJICHUS B
aTMocdepe, 3JEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHuTHOE Toje 3emiu, Jpend
MOJIFOCOB, POJIb MAarHUTHOTO TOJISI JJIS JKU3HU Ha 3emJe, MOJISIpPHOE CHSHUE, IIPU 3TOM
NEePeBOJIUTh NMPAKTUYECKYIO 3aJadyy B YueOHYIO, BBIIENISATh CYLIECTBEHHBIE CBOICTBa
(mpu3HaKM) PU3NYECKUX SIBICHUH;
OTKCHIBATh M3YYECHHBIE CBOWCTBA TNl M (DPU3UYECKHE SBJICHUS, UCHOJB3Ys (U3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsISI DSHEPrusi, KOJUYECTBO TEIUIOTHI, YAeTIbHas
TEINIOEMKOCTh ~ BELIECTBA, yJeNbHass TEIUIOTa IUIABJICHMSA, yJelbHas TeIuioTa
napooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOI()(UIMEHT MoJIe3HOro
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JIEHCTBUSI TEIJIOBOW MAIIMHBI, OTHOCHTENIbHAS BJIAXHOCTh BO31yXa, JJICKTPHUUCCKHI
3apsiji, cuia TOKa, AIEKTPUUYECKOE HAMPSKEHUE, COMPOTUBIIEHNE TPOBOJIHUKA, YAEIbHOE
COMPOTHBIICHUE BEUIECTBA, padOTa M MOITHOCTh JJICKTPHUECKOTO TOKA), TPU OMUCAHHUH
MPAaBWJIBHO TPAKTOBATH (PU3WYECKUIN CMBICI HCIIOJIb3YEMbIX BEIMYMH, 0003HAYCHUS H
eAVHHUIBl (PU3UYECKHX BEIWYWH, HAXOAWTH (OPMYIIbI, CBS3BIBAIONINE JTAHHYIO
(U3MYECKYI0 BEIIMYMHY C JPYTMMH BEIUYMHAMH, CTPOWTH TpaduKd H3YYCHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEIMYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (HU3WYECKUE SBICHUS ¥ MPOLECCHI, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHUS MOJICKYJIIPHOKMHETHYECKOM TEOPUH CTPOEHUS BEIIECTBA,
MIPUHITUIT CYTIEPIIO3HUIINK ToJieH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsia,
3akoH Oma Jj1s1 yyacTka 1enw, 3akoH J[xoymns—JIeHa, 3aKkoH COXpaHSHUS! YHEPTUH, TTPU
9TOM J1aBaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTHYeCKOE
BBIPAKCHHE;

00BACHATH (PM3UYECKUE TPOIECCH M CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYaIlUi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPHUYMHHO-CIICICTBCHHBIC CBS3H,
CTPOUTH O0BACHEHUE U3 1—2 JIOTUYECKUX LIAroB ¢ OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA
(bu3nUeCKUX SBICHHUH, PU3NICCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3a7aud B 2—3 JEHCTBUS, HUCHONB3YS 3aKOHBI U  (QOPMYJIBL,
CBsI3bIBAIOIIME (PU3UYECKIE BEIMUMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3a/1ayMl 3alKChIBaTh
KpaTKOE YCJIOBHE, BBISBJISATH HEJOCTATOK JAHHBIX IS PEIICHUS 3a]a4d, BHIOUPATh
3aKOHBI U POPMYJIbI, HEOOXOAUMEIC IS €€ PEIICHHS, TIPOBOJIUTH PACUYETHI U CPABHUBATH
MOJIY4YeHHOE 3HAYCHHE (PU3HUECKOM BEJIMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIC MOKHO PEUIUTh MPHU MOMOIIN (HU3HUIECKUX METOOB,
WCIIONIb3Ysl  ONMHMCAaHWUE WCCIICNOBAHMS, BBIIEIATH IPOBEPSIEMOE MPEANOI0KEHUE,
OIICHUBATH MPABUIBLHOCTH TIOPSJIKA MPOBEICHUS UCCIIEOBAHUS, I€TIaTh BHIBOIBI;
MIPOBOAMTD OMBITHI MO HAOMIOIEHUIO (PU3NUECKUX SBICHUHN WK (PU3HUUECKUX CBOMCTB TeJ
(KanmuJUTSIpHBIC SIBJICHUS, 3aBUCUMOCTD JAaBJICHHUS BO3yXa OT €ro 00bEMa, TeMIiepaTyphl,
CKOPOCTH TpOIecCa OCTHIBAHUS W HArpeBaHUsl MPH HU3ITYYECHUU OT ILBETA HU3ITydaroien
(moromaroniei) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMITEPATYPhI )KUJIKOCTH U
miomaau e€ TOBEPXHOCTH, JJICKTPU3alMs TeJl U B3aUMOJEHCTBUE DIEKTPUUYECKUX
3apsi/IoB, B3aUMOJICMCTBUE MOCTOSHHBIX MAarHUTOB, BHU3yallM3allMsi MArHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB, ACHCTBUS MAarHUTHOIO MOJS HAa MPOBOAHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHuTa, CBOICTBAa JIIEKTPOJIBUTATeNs TMOCTOSHHOTO TOKa): (hopMynupoBaTth
poBepsieMble TIPEINONI0KEHUS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PY/I0BaHHSI,
OTUCHIBATh XOJ OTBITA U (POPMYITHPOBATH BHIBOIBI;

BBINIOJIHATH MPSIMBIE HW3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIBHOW BIAXXHOCTU BO3/yXa,
CWJIBI TOKa, HAIpPSHKEHHUS C HCIIOJIb30BAHMEM aHAJOTOBBIX TMPUOOPOB M JIATYUKOB
GuU3MYECKUX BEIMYUH, CPAaBHUBATh pPE3YNbTAaThl HM3MEPEHUNM C Y4E€TOM 3aqaHHOU
a0COIOTHON MOTPEIIHOCTH;

MPOBOANTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHOM (PU3NYECKONW BETUYHMHBI OT APYro ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH COIPOTUBIICHUS POBOAHUKA OT €r0
JUTMHBI, TUIOMIAJAW TIOTIEPEYHOTO CEUEHUS U YACIBHOTO COMPOTHUBICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, HAYIIETO Yepe3 MPOBOJHHK, OT HAMPSHKEHUSI Ha MPOBOJIHUKE,
WCCJICIOBAHNE TIOCIICIOBATEIFHOTO W MMapajuIeIbHOTO COCIUHEHHH TPOBOIHUKOB):
MJIaHUPOBATh HMCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH W3MEPEHHS, CIEIYS
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NPEUIOKEHHOMY IIJIaHy, (PMKCHPOBATH PE3yJIbTaThl MOJYyYEHHON 3aBUCUMOCTH B BHUJE
TaOIMI U TpaUKOB, AETaTh BBIBOAKI 110 pe3yJbTaTaM HCCIIeIOBAHNUS;

— TIPOBOAMUTH KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BEIMUYUH (yAelbHas TEIUIOEMKOCTh
BEIIIECTBA, COIPOTHUBIIEHHE IPOBOJHMKA, padOTa M MOILIHOCTb 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaThb ~ U3MEPEHMs, COOMpaTh JKCHEPUMEHTAIbHYIO  YCTaHOBKY, CleAys
IPEJI0KEHHON UHCTPYKLMU, U BBIYUCIIATH 3HAUEHNUE BEIIUUNHBI,

— cobOmofaTe IpaBWja TEXHUMKM Oe30macHOCTH IIpu  paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

—  XapaKTepHu30BaTh IPUHIMIIBI 1EHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C OIOpOM Ha UX omMcaHus (B TOM YHUCIE: CUCTEMAa OTOIUICHHsI JIOMOB, THI'POMETD,
napoBas TypOWHa, aMmIepMerp, BOJBTMETP, CUYETUMK JJIEKTPUUYECKOM 3HEpruw,
AIIEKTPOOCBETUTENbHBIE MPHOOPBI, HArpeBaTelIbHBIE AJIEKTPOIPUOOPH  (IIPUMEPBI),
IEKTPUYECKUE TPEJOXPAHUTENH, BJIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb IOCTOSHHOTO
TOKa), HCHOJB3Yysd 3HAHMS O CBOMCTBaX (DUBUYECKUX SBICHHUM © HEOOXOJUMBIE
(uznyecKkue 3aKOHOMEPHOCTH;

— pacro3HaBaTh IPOCTbIE TEXHUUYECKHUE YCTPOWCTBA W H3MEPUTENIbHBIE MPUOOPHI 110
CXeMaM M CXEMaTHYHbIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JBHUraTellb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBbl 3JIEKTPUYECKUX LENeil ¢ IMociesoBaTeIbHbIM U MapajUle]bHbIM COEAMHEHUEM
3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;

— TPUBOIUTH TPHUMEPHl (HAXOIUTh HMHPOPMAIMIO O TpUMepax) MNPaKTUIECKOTO
UCTIONB30BaHUSl (U3MYECKUX 3HAHWKH B TIOBCEAHEBHOM JKM3HU Juid OOeCTeueHHs
0e30macHOCTH Tpu  oOpalleHMH C HpubopaMM M TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMsI 3/10pOBbs U COOJIIOACHUS HOPM SKOJIOIMUYECKOI0 MTOBEJICHHSI B OKpY Karolen
cpene;

— OCYILIECTBJIATh MOUCK MH(pOpMannu GU3NUECKOro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUM M NYTEM CpPAaBHEHUS [JOINOJHUTEIbHBIX HCTOYHHMKOB BBIJIEISATH
UH(POPMALINIO, KOTOPas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

— UCHOJb30BaTh INPHU BBIOJHEHUN YYEOHBIX 3a/laHUi HAYYHO-IOIMYJSIPHYIO JIUTEPATypy
(bu3MUecKOro copepkaHus, CIpaBOUYHbIe MaTepHalbl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMM KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpazoBaHus HHGOpPMALUU M3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

— CO3/1aBaTb COOCTBEHHbIE NHCbMEHHbIE U KpaTKUE€ YCTHbIE COOOIIeHMs, 00001mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB (PM3MUECKOTO COJEp’KaHHs, B TOM 4YHCIE
nyoJIMYHO  MPEACTaBIATh  pe3yibTaThl  MPOEKTHOW  WJIM  HCCIEeN0BaTeIbCKON
JEATENIBHOCTH, NP TOM T'PaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN IMOHATHIHBINA ammapaT
Kypca (pU3HKH, CONTPOBOXK/IATh BBICTYIUIEHNE IPE3EHTALIUEH;

— T1pU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEAOBAHMM (PHU3MUECKUX IPOLIECCOB
pacrpenenaTe 005S3aHHOCTH B TpYIIE B COOTBETCTBMM C IIOCTABJICHHBIMU 3aJauyaMH,
CIIEIUTh 3a BBIIOJIHEHUEM IUIAaHA [JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaThb  COOCTBEHHBIH  BKJaJ B  JI€ATENbHOCTh  TPYIIBL,  BBICTPaUBATh
KOMMYHHUKaTHBHOE B3aMMOJEMCTBHE, TPOSBIISAL FTOTOBHOCTD pa3peliaTb KOH(INUKTHI.

K xonuy oOyuenus B 9 kjacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
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WCIIOJIb30BaTh TOHATHA: CUCTEMa OTCu€ra, MaTepualibHas TOYKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHMYECKOro ABMXKEHHUS, Aeopmanus (ympyras, IuiacThdeckas),
TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh U NIEPETPY3KH, LIEHTP TSHKECTH,
abCoMIOTHO TBEPIOE TENO, UEHTP TSHKECTH TBEPAOIO Tea, paBHOBECHE, MEXaHUYECKHE
KoJie0aHUs U BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, dJCKTPOMATHUTHEIC BOJHBI, IITKaIa
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS
Y TIOTJIONICHHUS, albda, OeTa- U TaMMa-U3Ty4eHus, H30TONbI, SiACpHAs YHEPIeTHUKA,
pa3iuyath SBIIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBM)KEHUE, CBOOOTHOE TaJeHHE Tell, paBHOMEPHOE
JBU)KEHUE IO  OKPYXXHOCTH, B3aWMOJCHCTBUE TE€J, PEAKTUBHOE JBHXKECHUE,
KoyiebaTeNnbHOe JBIKCHHE (3aTyXalollue M BBIHYXKICHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE JABMKECHHUE, OTPAXKEHUE 3BYKA, MIPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE
U IIPEJIOMJICHUE CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, pasJioskeHue 6enoro cBeta
B CHEKTP U CIOXEHHE CHEKTPaJIbHBbIX IIBETOB, JUCHEPCHS CBETA, €CTECTBEHHAas
pPaZlo0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOrO CIEKTPa M3JIyUYEHUs) M0 OMUCAHHUIO HX
XapaKTepHBIX CBOWMCTB W Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (U3HUECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBIECHUE M3YYEHHBIX (U3MUYECKUX SBICHUI B OKpYy)KarolieM mupe (B
TOM uucie (U3NYECKUe SBICHUS B MPUPOE: MPUIUBHI M OTIUBBI, JBUKCHHE ILIAHET
ConHEeYHOM CHUCTEMBbI, PEAKTUBHOE JIBM)KCHHE KUBBIX OPTraHU3MOB, BOCHPHITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKHME BOJHBI, IYHaMH, 03XO, IBETa TEI,
ONITHYECKHWE  SBJICHHS B  TpHpPOJAE, OWOJIOTHMYECKOE  JCHCTBHE  BHIUMOTO,
yIBTPapUOIECTOBOIO M PEHTTCHOBCKOTO W3IyYCHUH, €CTCCTBCHHBIH PaTuOaKTHBHBIN
¢doH, KOCMHUYECKHE JIy4d, PAAMOAKTUBHOE U3IIyuYeHUE MPUPOJAHBIX MUHEPAJIOB, IeHCTBUE
paZIMOaKTUBHBIX M3IYYCHH Ha OpraHU3M uYeloBeKa), MpPU OTOM MEPEeBOIUTH
MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIACNATH CYIIECTBEHHBbIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTHUCHIBAaTh M3YYCHHBIC CBOMCTBA Tel U (DU3WUYECKUE SBJICHHS, UCTIOIB3YS (U3UUECKUE
BEJIMUMHBI (CpelHssS U MIHOBEHHAas CKOPOCTh Tella MPH HEPaBHOMEPHOM BUKCHHH,
YCKOpPEHHE, IEPEMEILECHUE, IIyTh, YII0Bast CKOPOCTh, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CUJIa
TSOKECTH, YCKOPEHHE CBOOOTHOTO TaJCHHUSA, BEC Tela, UMIMYJIbC Telld, UMIYIbC CHIIbI,
MexaHu4eckas paboTa M MOIIHOCTb, MOTCHIMAIbHAsI SHEPTHsl Teja, MOJHSATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, TMOTECHUHAIbHAS JHEPIHsS CKATOW MPYKUHBI, KUHETHYECKAS
SHEPTHUs, MOJTHAS MEXaHHYeCKasi YHEPTHs, IEPHOJl U YacTOTa KOJeOaHMil, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTeidb MPEIOMIIEHMS Cpeibl),
IpU OMUCAHUM TPABUIBHO TPAKTOBaTh (PU3UYECKHII CMBICI UCHOIB3YEMBIX BEIUYHH,
0003HaYeHHs] U €AUHUIBI (DU3MUYECKUX BEIUYUH, HAXOAUTH (DOPMYIBI, CBSI3BIBAIOIIHE
JTaHHYI0 GU3MYECKYIO BEIMYUHY C JPYTHMMH BEIHUYWHAMH, CTPOUTH TPaPUKU U3yUSCHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUECKUE SBIICHUS U TPOILECCHI, UCIONB3YyS 3aKOH
COXPAHEHHUsI DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, IMPUHIUII CYHEPIIO3UIUU CHIL,
MPUHLMUI OTHOCUTENBbHOCTH ['anunes, 3akoHsl HprOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa,
3aKOHBI OTPAXKEHUSI U IIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOr0 U MacCOBOI0O
YUCeN TPH SAEPHBIX PEAKIUsIX, TP ATOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY 3aKOHA U
3alMChIBATH €0 MATEMATUYECKOE BBIPAKEHNUE;
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O0BIICHATH (PU3NYECKUE TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIC B KOHTEKCTE CUTyallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbBISABIATh MPUYMHHOCIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKHUX IIaroB C OMOpor Ha 2—3 M3y4eHHBIX CBOWCTBA
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;
pemats pacyéTHble 3a7auu (OMHUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3Ys
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOIIUE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJaud 3aluChiBaTh KPAaTKOE YCJOBHE, BBIABIATH HEJOCTAONIUE WM H30BITOUHBIC
JJaHHbIe, BHIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOAWMMBIE I PELICHUS, MPOBOIUTH
pacy€Thl U OLIEHUBATH PEATTUCTUYHOCTD MTOJYYSCHHOTO 3HAUCHHSI (PU3MUECKON BEIMUHHEI,
pacro3HaBaTh Ipo0JieMbl, KOTOPbIE MOXHO PEUIUTh MPH MOMOUIH (PU3HUYECKUX METOJIOB,
UCIIONIb3YSl  ONHCAaHUE MCCIEAOBAHUSA, BBIICIATh TMPOBEPSIEMOE IMPEINOJI0KEHUE,
OLICHUBATh TPABWIBHOCTh TMOPSAKA TPOBEICHHUS HCCICIOBAHUS, JETaTh BBIBOJIBL,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB,;
MPOBOAMTD OMBITHI IO HAOMIOECHUIO (DPU3MUECKUX SIBICHUM WU (U3NYECKUX CBOUCTB TEI
(u3yuenue BTOporo 3akoHa HplOTOHa, 3aKOHAa COXpaHEHMsI SHEPIUH, 3aBUCHUMOCTb
nepuoaa KojebaHui MpyKUHHOTO MAasATHUKA OT Macchl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTYJIbl MaJbIX KoyieOaHull, MPSMOJIMHEHHOE paclpoCTpaHEHHUE
CBETa, Pa3JIoKEeHHE OEJIoro CBETa B CIIEKTP, U3YyUEHHE CBOMCTB M300paKEHUsI B IJIOCKOM
3epKaje M CBOWCTB H300pakeHHsI MpeAMeTra B cobOuparouiel nuH3e, HaOI0IeHUE
CIUIOIIHBIX U JTUHEHYAThIX CIIEKTPOB U3JIYUYEHHUS): CAMOCTOATEIHLHO COOUPATh YCTAaHOBKY
u3 M30bITOYHOrO Habopa O0OpYAOBaHHWSA, OMHCHIBATH XOJ OMBITA M €r0 Pe3yibTaThl,
dbopMynUpOBaTh BHIBOJIBI;
IPOBOAMUTH IPU HEOOXOJAMMOCTH CEpPUI0 NPSIMBIX M3MEPEHUMN, OIpeneisis CpeaHee
3HaYEHHE U3MEpSeMON BeNMUYUHBI ((POKYCHOE pACCTOSIHHE COOMpAroIIel JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mMepeHus (M3MEpUTEIHLHOTO MPUO0Pa);
IPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCHOJIb30BAaHUEM
OPSAMBIX U3MEPEHHUH (3aBUCUMOCTb IIYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JIBUYKEHHUU
0e3 HavalbHOI CKOpOCTH, Mepuoja KoJeOaHniH MaTeMaTHUYeCKOr0 MasTHHUKA OT JUIMHBI
HUTH, 3aBUCHUMOCTH YIja OTPaK€HHUsS CBETa OT YIJia MajJeHHs M yIJyia MpeJOMIIEHHs OT
yria majeHusl): IJIaHUPOBATh MCCIEIOBAHUE, CAaMOCTOSATENIBHO COOMpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHJIE
TabJIMI ¥ TpauKOB, 1€7aTh BHIBOJBI 110 PE3yIbTaTaM HUCCIIEIOBAHUS;
IPOBOJIUTH KOCBEHHBIE M3MEpPEHHMs (U3UUYECKUX BEJIWYMH (CPEIHssl CKOpOCTh U
YCKOpEHUE Tejla MPU PaBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHHE CBOOOJHOTO IMaJeHus,
KECTKOCTh MPYXKHUHBI, KOOIPPUIMEHT TPEHUsI CKOJIBXKEHHUS, MeXaHhdyeckas pabora u
MOIIIHOCTb, YaCTOTa U MIEpUOJI KOJIEOaHU MaTeMaTHYECKOT0 U MPYKUHHOTO MasTHUKOB,
ONTHYECKas Cuja COOMparoIel JUH3bI, PaJMOAKTUBHBIN (DOH): MIIAHUPOBATh U3MEPEHMUS,
coOMpaTh SKCIEPUMEHTAIBbHYI0O YCTAaHOBKY U  BBINOJHATH HM3MEPEHMs, CIEys
MPEUIOKEHHOW WHCTPYKIIMU, BBIYHCIATh 3HAUYCHHWE BEIMYMHBI W aHAITU3UPOBATH
MOJIy4YEeHHBIE PE3Y/IbTaThl C YUETOM 33JJaHHOM MMOTPEUTHOCTH U3MEPEHUH;
coOnrofaTh NpaBWja TEXHUKM Oe30macHOCTH IMpu  paboTe ¢ 1abOpaTOpHBIM
o0opynoBaHueM;
pa3nu4aTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3UUECKUX MOJIEel: MaTepralibHas TOUKa,
a0COTIOTHO TBEPJOE TENIO, TOUEUHbIN HCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHasl
MO/JIENIb aTOMa, HYKJIOHHAs! MOJZIeNTb aTOMHOTO s1/1pa;
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XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS N3YUYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB
C OIOpoOi Ha WX omucaHus (B TOM YHCIIE: CIHIOMETP, JaTYUKH MOJIOKEHHUS, PACCTOSHUS
U YCKOpEHUS, PaKeTa, 3X0JOT, OUYKH, MEePUCKOI, (oToamnmnapar, ONTHIECKUE CBETOBOJIbI,
CHEKTPOCKOI, JI0O3UMETp, Kamepa BuibcoHa), HCHONB3YyS 3HAHUS O CBOMCTBax
¢u3nUecKkux sSBICHUIA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HM3YyYEHHBIX TEXHHUUYECKHUX YCTPOICTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHYECKHX  TMPOIECCOB MPU  PELICHUU
y4EOHONPAKTUYECKUX 33/1a4, ONTHUECKHUE CXEMBl Ui TOCTPOCHUS H300paKEHHWH B
TUIOCKOM 3€pKaJie ¥ cOOMparomen JuHs3e;

OPUBOJIUTH MpHUMEphl (HAXOAWTh HH(OpPMALMIO O TpHUMeEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (PU3MUECKUX 3HAHUW B TOBCEJHEBHOW JKM3HM Il oOOecredeHus
0€30MacHOCTH Tpu  OOpameHuH C [pudopaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHHS 3/I0pPOBbS 1 COOJIIOACHNSI HOPM SKOJIOIMUYECKOTO MTOBEJICHHS B OKPY KaroIei
cpene;

OCYIIECTBIISITh MOMCK uHGpopManuu (u3nueckoro conepkanus B HTepHere,
CaMOCTOSITENIbHO  (DOPMYIHpYsl TOMCKOBBIM 3ampoc, HAXOAWUTh IYTH ONpPEICTICHHS
JIOCTOBEPHOCTH TOJTYYCHHOW WH(POPMAIMM HA OCHOBE UWMEIONIMXCS 3HAHUNA U
JIOTIOJTHUTEIHHBIX UCTOYHUKOB,;

UCTIOJIB30BaTh TPU BBHIMOJHEHUH YYEOHBIX 3aJaHWil HAYYHONOIYJSPHYIO JIUTEPATypy
(GU3MIECKOro comepKaHus, CIPaBOYHBIC MaTepPHalbl, peCcypchl ceTu MHTepHeT, BiajeTh
npuéMaMu  KOHCIIEKTUPOBAHHSI TEKCTa, MpeoOpazoBaHusi WHPOpPMANUK W3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE MH(OPMAIIUHU U3
HECKOJIbKUX  HMCTOYHUKOB (U3WYECKOTO CONEpXKaHWsS, ITyOJHMYHO TIPEACTaBISTH
pe3yabTaThl MPOEKTHONW MIIM HCCIIEAOBATENLCKOW AEATEIBHOCTH, NMPH ITOM T'PAMOTHO
UCIOJIb30BaTh HM3YYEHHBI NOHATHHHBIN ammapar wn3ydaeMoro paszaena (GU3MKA U
COIIPOBOKIATh BBICTYIUICHHE Ipe3eHTale ¢ y4éToM OCOOEHHOCTeH ayIuTOpHuu
CBEPCTHHKOB.

BHUABI 1 ®OPMbI KOHTPOJIA

KoHnTposnb sBnsieTcss HEOOXOIMMBIM 3BEHOM Jt00oro ypoka. OT ero opraHusalui,

IIPOBEJICHUS U OLICHUBAHUS 3aBUCUT 3(PPEKTUBHOCTH 00yUEHUSI.

KOHTpOJ'IB — OTO IPOBEpPKa COOTBETCTBUA MOJTYUYCHHBIX PE3YJIIBTATOB C IMOCTABJICHHBIMU

3apaHee 1eJsIMU 00ydeHus. Boraensatorcs ciaenyromue GyHKIMA KOHTPOJIA:

JuarHoctuueckas. YuuTenb IOIy4aeT JOCTOBEpHYH HHGoOpManuio o Mpobenax B
3HAHUAX Yy OOydYaromMXCs, O YacTO COBEpIIAEMBbIX OIIMOKaX M HMX XapakTepe. ITO
rmomoraet mojaoopars Hanbosee 3PGHEeKTUBHBIE METOIBI U CPEACTBA OO YICHHUSI.
Kontpomupyromas. B pesynbraTe  ycTaHaBIMBAeTCs  YPOBEHb  OBJIAJICHUSA
KOMITETEHIMSIMA, 3HAHUSIMHU; YPOBEHb HHTEIUICKTYAIBHOTO Pa3BUTHSI YUSHHKOB.
OOyuaromias. BeimonHsas 3agaHus W pemias 3ajayuu, ydalluecs COBEPILEHCTBYIOT CBOM
3HAHWS U yMEHUS, TPUMEHSS NX B HOBBIX CUTYaITHIX.

[Tpornoctuyeckas. [lo pe3yabTataMm KOHTPOJISE MOXHO MOHSTb, IOCTaTOYHO JIX YCBOEHBI
3HaHUS U CPOPMUPOBAHBI KOMIIETEHIIUHU IS TOTO, YTOOBI MEPEUTH K HOBOMY Y4eOHOMY
MaTepuany.

25



— PasBuBaromas. E€ CymIHOCTH 3akiaroyaeTrcss B pPa3sBUTHUM pPEUYH, IAMITH, BHUMAaHU,
MBILUICHUS, TBOPYECKMX CIOCOOHOCTEH YUEHUKOB, MPOUCXOMAIIEM B IIpoLEecce
BBIIIOJIHEHUS 3aJJaHUM.

— Opuentupyromasi. CyTb €€ COCTOUT B BBISIBJICHUH CTEIIEHU U3YUYEHHOCTH TEMBI.

— Bocnurarensnas. Ilepuoanyeckas mpoBepka CHOCOOCTBYET (HOPMHUPOBAHHIO YYBCTBA
OTBETCTBEHHOCTH, aKKYPAaTHOCTH; JUCUUIUIMHUPYET 00YUaIOIIUXCS.

Buja KOHTpOJIsSI HA YPOKE 3aBUCHUT OT 3Tarna o0yueHus. B cBs3u ¢ 3TUM, BBIIETISIOT:

— IlpenBapurenbHbii

—  Texymmi

— Temarnueckuii

— HTOroBslii KOHTPOJIb
Ha ypoxax ncnosib3yercs nsitb OCHOBHBIX (hOPM KOHTPOJIS:

1. ®ponranpHas. 3amaHue npeanaraercs Bcemy kimaccy. OObIYHO pedsiTa MAIOT KpaTKHe
OTBETHI C MECTA.

2. I'pynnoBas. Knacc pazgensiercs Ha rpynnbsl. Kaxknas rpymma nonydaeT cBOE 3ajaHueE,
KOTOPOE HY>KHO BBIIIOJIHUTh COBMECTHO.

3. WnpumBuayanbHas. Y KaKIOTo y4eHUKa CBOE 3aJlaHHeE, KOTOPOE HYXXHO BBIIIOJHUTH 03
ypeld — ubo mnomomnu. [lanHas ¢opma TOAXOAUT ISl BBIACHEHHS 3HAHUW W
CIIOCOOHOCTEH OTAENIBHOIO YeIOBEeKa.

4. KomOuampoBaHHas. JDTa (hopMa KOHTPOIS cOYeTaeT B ceOe TpH MPEIbIIyIIHE.

MeTtoabl KOHTPOJISI — CIOCOOBI, MMOMOTAIOLIUE BBIIBUTH CTENEHb YCBOCHUS 3HAHUU U
OBJIaJICHUS TpeOyeMbIMH KOMITETEHIIUSIMU. Ha ypokax HCIONB3YIOTCS CIEIYIOIINE METOIbI:

— HaOJIoJeHUE,

— YCTHBI| OIpoC,

— THUCbMEHHBIE PalOTHI,

— TMpakTHyYecKas WiH JlabopaTopHas paboTa,

—  3a4€ThI,

—  TECTHI.

ExxenneBHOe HAOMIOJCHHE TO3BOJSET COCTaBUTh BEPHOE CYXKIEHHE 00 OTHOIICHUU
YUYEHUKAa K TMpEeAMETY, JIOCTYIHOCTH W TOCHUJIBHOCTH MJisi HEro y4eOHOro marepuana, 4ro
CHOCOOCTBYET TI'pPaMOTHOMY IUIAHMPOBAHUIO OPraHU3allMKd KOHTPOJS 3HAHMM A KaXKJ0To
00ydJaromerocs.

VYCTHBIN onpoc ABISETCS OJHUM U3 HauboJiee pacpOCTPaHEHHBIX METO/A0B IPOBEPKH.
OH mpoBOoAMTCA Kak B WHAUBUAYAIbHOW, TaK U BO (POHTAIBHOH, M B KOMOMHHPOBAHHBIX
dopmax.

[TuceMeHHBIE pabOTHI MPOBOASTCS B pa3HBIX (hOpMax: TUKTAHT, COUMHEHHUE, OTUYET, TECT,
KOHTpOJIbHas padoTa, rpadudeckre padoThI.

TecToBBII METO/J TO3BOJSET JIOCTATOYHO OBICTPO MPOBEPUTH 3HAHUS TO OJHOW WIIN
HECKOJIbKUX TEM.

[IpakTnueckass wiu mabopatopHas pabota — (opma KOHTPOJsS, KOTopas TpeOyeT oT
YYaIUXCs HE TOJBKO HAJIWYMs 3HAHWM, HO €€ U YMEHUW MPUMEHATHh 3TU 3HAHUS B HOBBIX
CUTYaIUSAX, COOOPA3UTENILHOCTH.

Tunbl KOHTPOJIA HA YPOKAX PA3JENSIIOT Ha:

— Buemnwuii kouTposs. [IpousBoautcs yuuteneM Haja A€ TEIbHOCTHIO 00YyYaIOLIUXCS.
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— BsaumokonTpons. OcymiecTBisieTcs 00y4JaromuMuUCs IpyT Hal APYTOM.
— CaMOKOHTpOJIb. YUEHHUK MpoBepsieT cels caMm Mo TOTOBBIM 00pa3lamM WM MpaBHIbHBIM

OTBETaM.

CpencrBamu (UKCaMy JIMYHOCTHBIX, METANPEIMETHBIX M TPEIMETHBIX PE3YJIbTaTOB
SIBJISIFOTCS KJIACCHBIE JKypPHAJIbI, THEBHUKU HAOIIONCHUH, TOPTQOIIHO.

[Tpu opranmsanumu 00pPa30BATENBHOIO MpOIEcCca C HCIOJIB30BAHUEM AIICKTPOHHOTO
0o0y4eHUs] W AWUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTMH KOHTPOJb OCYIIECTBISIETCS B
OHJIAMH pekuMe Ha MH()OPMAIIMOHHBIX IUIaThOopMax.

Buns, ¢opmel  koHTponst — mpoBomuTcs — coriacHo  [lomokeHuio o gopmax,
NEPUOUIHOCTH, TOPSIKE TEKYLIEr0 KOHTPOJISA YCIIEBAEMOCTH U IMPOMEKYTOUYHOW aTTeCTallHH
o0yyJaromxcs

TexHosorust OLIGHUBAHUS OCYHIECTBIIAIOTCS coryacHO llonokeHu:o o  cucreme
OLICHUBAHUS 00Pa30BaTEIBHBIX JOCTHKECHUH 00yYarOIIMXCS.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
Ne HaunmeHnoBanue pa3aesioB KonuyecTBo yacos DJIEeKTPOHHbIE
H TE€M NIPpOrpaMmbl Bcero Kontpo  IlIpakrtn (uudposbie)
JIBHBIE qecKHe o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
Pa3znen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®du3uka - HayKa 0 IPUPOJIe 2 HOC Mos IlIkona
https://myschool.edu.ru/
1.2 DOu3nYeCKue BEITUYUHBI 2 1 HOC Mos Ilxona
1.3 EcrtecTBeHHOHAyUYHBIN 2 1 https://myschool.edu.ru/
METO/]I TO3HAHUS
Hroro no pazueny 6

Pa3znea 2. [lepBoHayaibHbIE CBeJIEeHUS 0 CTPOEHUH BellleCTBA

2.1 CrpoeHue BemiecTBa 1 HOC Mos llIkona
https://myschool.edu.ru/
2.2 JBuxenue u 2 1 HOC Mos Hlkona
B3aUMOJICHCTBUE YaCTHI] https://myschool.edu.ru/
BEILIECTBA
2.3 ArperatHble COCTOSIHUS 2 HOC Mos Ulkona
BEILIECTBA https://myschool.edu.ru/
Hroro no pazgeny 5
Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanuueckoe IBUKEHHE 3 HOC Mos llIxona
https://myschool.edu.ru/
3.2 WNueprusa, macca, IIOTHOCTh 4 1 HOC Mos lkoma
https://myschool.edu.ru/
3.3 Cuna. Buael cun 14 1 2 HOC Mos lkona
https://myschool.edu.ru/
Hroro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
4.1 HNasnenue. Ilepenaua 3 HOC Mos lIkona
JIABJICHUS TBEPIBIMU https://myschool.edu.ru/
TeJIaMH, )KUIKOCTSIMHU 1
razaMu
4.2 JlaBneHue XUaKOCTH 5 HOC Mos llkona
https://myschool.edu.ru/
4.3 ATMocdepHOe aBIeHHe 6 HOC Mos Ulkona
https://myschool.edu.ru/
4.4 JleiicTBHE KUAKOCTH U rasza 7 1 3 HOC Mos IIkona
Ha MOTPYKEHHOE B HUX TEJIO https://myschool.edu.ru/
Hroro no pasaeny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEprus
5.1 Pa6ora u MmomHOCTH 3 1 HOC Mos Ikoma
https://myschool.edu.ru/
5.2 [IpocTeie MexaHU3MBI 5 1 HOC Mos Ulkona
https://myschool.edu.ru/
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5.3 Mexanudeckasi SHEPTHUS 4 1 1 HOC Mos llkona
https://myschool.edu.ru/
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOT'PAMME
8 KUIACC
Ne HaumeHoBaHue pa3ieioB KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
H TeM NPOrpamMMmel Bcero Koutpo @ IIpakTn (mudposbie)
JIbHBIE YecKHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcnl
Pa3gen 1. TensioBbIe IBJICHUS
1.1 Crtpoenue u cBoiicTBa 7 HOC Mos Ulkona
BEILIECTBA https://myschool.edu.ru/
1.2 TemoBkIe TIpoLIECCHI 21 1 5 HOC Mos llIxona
https://myschool.edu.ru/
Hroro no pazgeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHbBIE SIBJICHUS
2.1 DNeKTpUUECKUe 3apsiabl. 7 1 HOC Mos llIkona
3apsKEHHbIE TENa U UX https://myschool.edu.ru/
B3aUMO/ICHICTBHUE
2.2 IlocTosHHBIN 20 1 7 HOC Mos IlIxona
AJIEKTPUYECKUM TOK https://myschool.edu.ru/
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 HOC Mos lkoma
https://myschool.edu.ru/
2.4 DneKTpoMarHuTHas 4 HOC Mos llIxona
WHIYKIHS https://myschool.edu.ru/
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 3 14,5
YACOB I10 ITPOT'PAMME
9 KUIACC
Ne HanmeHnoBaHnue pasaeiioB KonuyecTBo yacoB DJIEeKTPOHHBIE
H TeM NpOorpaMMal Bcero Kontpo @ IIpakTn (undporrie)
JIbHBIE YecKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypceel
Pa3znen 1. Mexanuyeckue siBJIeHUSs
1.1 MexaHn4eckoe ABMKEHUE U 10 1 HOC Mos IIkona
CHOCOOBI €T0 OMUCaHUS https://myschool.edu.ru/
1.2 BzaumopeiictBue Ten 20 1 3 HOC Mos Ilxona
1.3 3aKOHBI COXpaHEHUS 10 3 https://myschool.edu.ru/
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne Ko0Jie0aHHUS U BOJTHBI
2.1 MexaHnueckue KojaeOaHus 7 3 ‘ OC Mos IIkona
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https://myschool.edu.ru/
2.2 MexaHn4eckne BOJHBI. 3BYK 8 1 3 HOC Mos IlIkomna
https://myschool.edu.ru/
Wroro no pazneny 15
Pa3nen 3. DjeKTpoOMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DnEeKTpOMarHuTHOE I10JIE U 6 2 HOC Mos lkona
3JIEKTPOMATrHUTHBIE BOJIHBI https://myschool.edu.ru/
Wroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHbI PacIpOCTPAHEHHUS 6 2 HOC Mos lkona
cBeTa https://myschool.edu.ru/
4.2 JIMH3BI ¥ onTHYECKHE 6 3 HOC Mos llkona
npubopsI https://myschool.edu.ru/
4.3 Paznoxxenue 0emoro ceera B 3 2 HOC Mos IlIxona
CIIEKTP https://myschool.edu.ru/
Hroro no pazneny 15
Paszgea 5. KBaHnToBbIe sIBJICHUA
5.1 Hcnyckanue u norjoueHnue 4 1 HOC Mos lIkona
CBETa aTOMOM https://myschool.edu.ru/
5.2 Crpoenue aTOMHOrO sijipa 6 1 HOC Mos Ulkona
https://myschool.edu.ru/
5.3 SAnepHblie peakuu 7 1 1 HOC Mos Ulkona
https://myschool.edu.ru/
Wroro no pasaeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IAI0IIM I MOAYJIb
6.1 [ToBTOpEeHME U 06001IEHNE 9 2 HOC Mos lIkona
coJiepkaHus Kypca GU3HKU https://myschool.edu.ru/
3a 7-9 knacc
Wroro no pazneny 9

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

YMK «®usukar» [leppinkun .M., BanoB A.H. (7-9 knaccer)

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA
Mapon A.E., Mapon E.A. Tunaktinueckue matepuansl kK Y MK «Duszuka» [leppimkun .M.,
NBanoB A.U. (7-9 knaccer)

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET

IHOC Mos IlIkoma https://myschool.edu.ru/
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 726242342903868691666490759959119263676517201107
Brnageney Cegrokoea HaTanka BaneHTUHoOBHA
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