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[Iporpamma no ¢pu3uKe Ha ypoOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yapTaraM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTeNbHOM porpamMel, ipeacTaBieHHbIX B DI'OC 00O, a Takxke ¢ yuérom QenepanbHOi
paboueii mporpammbl BociTanus U KoHnenmuu npenogaBanus yaeOHoro npenmera «Duznkay.

Copepxanue  mporpaMMmbl 10 (u3MKe — HampaBieHO ~ Ha  (popMupoBaHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCA W OPraHU3aluI0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeIMEeTHBIM  pe3yinbraTaM  OOydeHHs, a  TaKKe  MEXIPEJIMETHBbIE  CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

Ha usydenne ¢usuku (6a30BbI YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Hezeno), B 8 kiacce — 68 4yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o Gu3uKe nepeueHb J1adopaTOpHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeIbHBIN XapakTep, yYUTENb JAeNaeT BBIOOP MPOBEACHHUS JabOpaTOpPHBIX padoOT U
OTIBITOB C YYETOM WHIUBUIyaTbHBIX 0COOCHHOCTEH 00YJarOIIUXCsl, CITUCKA SKCTIEPUMEHTATbHBIX
3aJIaHUM, TpeJTaraéMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO dK3aMeHa Mo (pu3uke.

COIEP KXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®usuka v €€ posib B NO3HAHUM OKPY:KAOUIEro MUPA.

®dusuka — HayKa o npupoje. ABneHust npupoabl. PU3NYECKHUE SBJICHUS: MEXaHUYECKUE,
TEIJIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMMUUHBL W3mepeHue ¢usnueckux BenuuuH. Pu3nyeckue MNpuOOpHI.
[TorpemHocTe M3MepeHnii. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4HBIN
METOJ TMO3HAHUS: HAOIIOJeHHe, IMOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABMKEHHUE THIIOTES,
OKCIEPUMEHT [0 TMPOBEpPKE THUNoTe3, O0O0bsicHeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(bu3NYeCKUX SIBJICHUN C TOMONIBIO MOJIENIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIIOBbIE, YIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.

2. ®usuueckre TpUOOPHI U MpoLEAypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM M LU(POBBHIM

pudopoM.

Jlabopamopnuie pabomul u onvimel.

Omnpenenenue 1EHbI JENeHUS IKAIBI H3MEPHUTEIBHOTO MPHOopa.
N3mepenue paccTossHUiA.
N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeTA.
Ornpeznenenue pa3MepoB MaJbIX TEJ.
N3mepenue temmeparypbl OpH MOMOIIM KUAKOCTHOTO TEepMOMETpa M JaTdyHKa
TEMIIepaTyphbl.
6. IlpoBenenwe wucciaenoBaHUS TO TMPOBEPKE THUIOTE3bI: MANBHOCTh IMOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIE BHICOTA MyCKA.

Paspean 2. IlepBoHavyanbHbIe CBeIeHUSI O CTPOCHNH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYNbl, MX pa3Mmepbl. OMbITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.
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JIBwxenune uactuil BemiecTBa. CBsI3b CKOPOCTH JABUKEHHUS YACTULl C TeMIEpaTypou.
BpoynoBckoe mBmwkenue, muddy3us. BzauMonelicTBHe dYacTWIl BEUIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpuctayinueckux) Tel. B3auMocBsI3b MEXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUI
BO/IBI.

Jemoncmpayuu.

1. HaOGmoneHnne OpOyHOBCKOTO JBMKEHHUS.

2. Hab6mronenue nuddys3un.

3. Habnronenue sSBICHUMN, OOBSICHIIONIMXCS MPUTSHKCHUEM WJIA OTTAIKHBAHUEM YaCTHIL

BEIIIECTBA.

Jlabopamopubvie padbomot u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C UCTIONb30BaHUEM doTorpaduit).

2. OTmBITHI M0 HAOFOICHUIO TEIIOBOTO PACIITUPEHUS Ta30B.

3. OmBITHI M0 OOHAPYKEHUIO ACHCTBHSI CHII MOJICKYJISIPHOTO MTPUTSKCHUS.

Pasznen 3. /IBuikeHue u B3auMoAeicTBHE TeJl.

Mexanudeckoe aBmkeHHEe. PaBHOMepHOe W HepaBHOMEpHOE JBIKEeHHE. CKOpPOCTb.
Cpennsisi CKOPOCTh IPH HEPABHOMEPHOM JIBH)KEHHUH. Pacuér myTu 1 BpeMeHU JIBUKCHHUS.

SlBnenne wHepuMu. 3aKOH WHEpUMH. B3ammoaeicTBUE Ten KaKk NPUYMHA W3MEHEHUS
CKOpOCTH JIIBMDKEHHUs Tesl. Macca kak mepa umHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBS3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucTuka B3aumozeiicTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
W3mepenue cuitbl ¢ MOMOIIBIO TUHAMOMETpa. SIBlieHUE TATOTEHH U cuila TsbkecTu. Cuiia TshKecTu
Ha apyrux mianerax. Bec tena. HeBecomocts. CiioxeHne CUil, HallpaBJICHHBIX 10 OJHOM MPSIMOiA.
PaBuonelicTByromas cui. Cuna tpeHus. TpeHue CKomKeHUs U TpeHue nokos. TpeHue B npupoje
U TEXHUKE.

emoncmpayuu.

Habmonenue MexaHu4ecKoro IBHKEHHS Tela.

N3mepenue ckopoCcTH MPSMOIUHEHHOTO JBUKCHHUS.
Habnronenue sSiBjeHMs] HHEPITUH.

Habmronenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.
CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEJl.

CrnosxeHue cull, HalpaBIEHHBIX 110 OJTHOW MPSIMOH.

ok wnE

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenue CKOPOCTH PAaBHOMEPHOTO ABMXKEHUS (IIapUKa B KHUAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUIIS U TaK Janee).

2. OmpepneneHue cpenHell CKOPOCTU CKOJBXKEHHsI Opycka WM IIapuKa MO HAKIOHHOU
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TENA.

4. OmnbIThI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTshkeHus (AeopMaiiun) MpyKHHBI OT
MIPUIIOKEHHOM CHUIIBI.

5. OmbIThL, TEMOHCTPHUPYIONINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBKEHHUSI OT Beca Tena U
XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pasnen 4. /laBieHue TBEPABIX TeJl, s KHAKOCTEH M ra3oB.



Hasnenne. CriocoObl yMEHbIICHHUS U YBEJIIMUCHUS AaBleHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a OT 00bEMa, Temrieparypsl. [lepenaua qaBieHus TBEPABIMU TEIAMH, )KUIKOCTIMH U
razamu. 3akoH llackans. [lHeBMaTuyeckue MalivMHbI. 3aBUCUMOCThH JABJICHUS >KUJIKOCTU OT
rryounsl.  [mapocratumdeckmii  mapagokc. CooOmiarommecs cocyasl. | mapaBiudecKue
MEXaHU3MBI.

Atmocdepa 3emin u atMochepHoe nmaBicHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIIHOMN
o6osoukn 3emumn. OnbiT Toppuuerumm. M3mepenme atmocdepHOro naBicHHS. 3aBHCHMOCTH
aTMOC(epHOrO0 JaBJICHUS OT BBICOTHI HAJ YypoBHeM Mops. [IpubGopbl isi u3MepeHUs
aTMOC(EpHOTO JTaBICHHUS.

JlelicTBHE KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromias (apxumMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJIEHUS T'a3a OT TEMIIEPaTypBhI.

[Tepenaua naBiieHUS )KUIKOCTBIO M Ta30M.
Coo0mmaronmecs: CoCy/bl.

I'mppaBnnuecknii npecc.

[IposiBnenue aericTBUsS aTMOC(HEPHOTO TaBICHHUS.

ok wdE

3aBUCUMOCTh BBITAIKUBAIONICH CHUJIBI OT 00bEMa MOTPYKEHHOW 4YacTH Tela |
IJTIOTHOCTH KHUJIKOCTH.

~

PaBeHCTBO BBITATKUBAIONIEH CHJIbI BECY BHITCCHEHHOM KUIKOCTH.
VYcnoBue maBaHus TeM: IUIABAaHWUE WM TOTPY)KEHHE TeJI B 3aBUCHMOCTH OT
COOTHOIIIEHHUS IUNIOTHOCTEH TEIA U KUIKOCTH.

©

Jlabopamopnuie pabomel u onvimot.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMA MOrpyKEHHOM B KUIAKOCTD
YacTH TeJa.

2. OrmpeneneHre BBITAJKUBAIOMICH CHIIBI, JCWCTBYIOIICH Ha TeEJO, MOTPY)KEHHOE B
AKUJKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BBITAIKMBAIOIIEH CHUIIbL, IEHCTBYIOIIEH Ha TENIO B )KUIKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOJKH W OIpeneieHue eé

rPy30M0bEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTB. JHEPrus.

MexaHnunueckasi pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: phIyar, 6JI0K, HAKJIOHHAS MIO0CKOCTh. [IpaBuiio paBHOBECHS phlyara.
[IpumeHeHne mpaBuia paBHOBECHS pblyara K O1OKy. «3onoToe mpaBuio» mexaHuku. KITJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprusd. Kunetnueckast u noteHuuanbHas sueprus. [IpeBpaiienue o1HOTO
BH/Ia MEXaHUYECKOM SHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomot u onvimol.

1. Ompenenennie paOOTBHl CHIBI TPEHHUS TPH PABHOMEPHOM JBIDKCHHUH Tela II0

TOPU30HTAJIBHON IIOBEPXHOCTH.



2. WccnemnoBaHue yCIOBHI paBHOBECHS phlUara.

3. Usmepenune KIIJl HaKJIOHHON TJIOCKOCTH.

4. H3yueHue 3aKOHA COXpAaHEHUS MEXaHUYECKOU SHEPrUu.

8 KVIACC

Paznen 6. TenioBble siBIeHHS.

OcCHOBHBIE I10JI0KEHHS MOJIEKYJISIPHO--KUHETUUYECKON TEOpUHU CTpOEHus BelecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyJI. OTBITBI, TOATBEPXKIAIONINE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucraminueckue u
amopdusbie Tena. OObsICHEHWE CBOWCTB T'a30B, )XKUIKOCTEH 1 TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIAPHO--KUHETUUECKOH Teopur. CMmauMBaHWE W KamWUIIPHbIE sBIEHUsA. TemioBoe
pacIIMpeHue u cxxarue.

Temmepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBIDKCHHS YacTHII.
Buyrpennsis sneprus. CriocoObl “3BMEHEHUSI BHYTPEHHEH SHEPTUM: TETUIONepeaada U COBEpIICHNE
paboTel. Bunel Temonepenayu: TEMIOMPOBOIHOCTb, KOHBEKITUS, U3JIyUCHHE.

KonuuecTBo TemmoTel. YaenbHas TEIIOEMKOCTh BEHIECTBA. TemIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TemuioBoro Oananca. [ImaBneHune w oTBepAeBaHHE KPUCTATTMYECKUX
BEIIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHjaeHcamnws. Mcmapenue.
Kunenue. YnenbHas TteroTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHHUS OT
aTMOC(hepHOTO JTaBJICHHS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPaHUsL.

[Ipunnumer pabotel TernoBbix asuratenei KIIJ[ temmoBoro nsurartens. TeroBbie
JIBUTATEJN U 3alllUTa OKPYXKAIOUIei cpeapl.

3aKOH COXpaHEHUS U MPEBPALICHHS SHEPTUU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6mronenue quddysuu.
Habmronenue siBjaeHU cMayrBaHUS U KaMWJUTSIPHBIX SIBJICHHM.
Habnroienue TemnoBoro paciupeHus Tei.
N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna nu3mMepeHus: TeMepaTypsbl.
Buner Teronepenayu.
OxnaxkJieHue Mpu COBEPLICHUHN PAOOTHI.
Harpeanue npu coBepiieHUN pabOThl BHEUTHUMH CHUIIAMH.
. CpaBHEHUE TEMIOEMKOCTEHN pa3InUHbIX BEILIECTB.
. Habmonenune kuneHus.
. Habnonenue nocrosiHCTBa TeMIIEpaTyphl MPU TUTaBICHUH.
13. Moienu TEIIOBLIX ABUTATENEH.
Jlabopamopusie padomot u onvimel.
OnbITHI MO OOHAPYKEHUIO EHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WIIM caxapa.
OnbITHI MO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenue AaBlieHUs BO3yXa B OalsIOHE MITTPHIIA.
OnBITHI, JAEMOHCTPUPYIOUINE 3aBUCHUMOCTH JaBICHHS BO3[IyXa OT €ro o0béMa u
HarpeBaHUs WU OXJIAKICHUS.

CooNO~WDdDPE
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6. IlpoBepka THUIOTE3bl JWUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPHUECKOH TPyOKE OT TeMIIepaTyphI.

7. Habnronenune w3MEHEHUs BHYTPEHHEHW SHEPTHH Tella B Pe3y/ibTare TEIUIONepeaadn u

paboThI BHEIITHUX CHIL.

8. HccnenoBaHue sSBICHUS TEIIOOOMEHA MTPH CMEITMBAHUY XOJIOTHOW M TOPSYCH BOIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOM TIPH TEIUIOOOMEHE C

HarpeTbiM METAJUTMYECKUM ITUITUHAPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mnpoiiecca UCHapeHHUs..

12. Onpenenenne OTHOCUTENFHON BIIAXKHOCTH BO3/yXa.

13. Onpenenenne yaensHOM TETUIOTHI IJIABJICHUS JIHA.

Paznen 7. DiiekTpuyeckne U MATHUTHbIE SIBJICHHS.

Dnektpuzalus Tel. J[Ba pojaa aJieKTpuuecKux 3aps10B. BzanmonericTBre 3apsskeHHBIX TETT.
3akon KyioHa (3aBUCUMOCTH CHJIBI B3aUMO/ICHCTBUS 3apSXKEHHBIX TET OT BETMYUHBI 3aps/IOB U
PACCTOSTHUS MEXKTy TEIaMu).

Onekrpuyeckoe moJie. Hampsok€HHOCTD AMEKTPUYeCKOro moJs. [IpuHIHIT Cynepro3uInu
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTtpudeckux 3apsaoB. DJIEMEHTapHbBIM dnekTpudeckui 3apsn. Crtpoenue
aroMa. [I[pOBOJIHUKY U TUANEKTPUKHU. 3aKOH COXPAHEHHUS IIEKTPUUECKOTO 3apsaa.

DJIEKTPUYECKUI TOK. YCJOBHUSI CYIIECTBOBAHMUS JJIEKTPUUECKOTO TOKa. VMCTOYHMKH
MOCTOSIHHOTO TOKa. JIeWcTBUSA 3IEKTPUYECKOTO TOKa (TEMIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEeKTPUYECKUN TOK B )KMJKOCTSX U ra3ax.

OnekTpuyeckas uenb. Cuia ToKa. OJeKTpudeckoe HanpsokeHnue. ConpoTUBIICHUE
NMPOBOJIHUKA. YJIeIbHOE CONpPOTHUBJIEHHME BemiecTBa. 3akoH Oma I y4yacTKa IEMH.
[TocnenoBarenpHOE U NAapAIIEIBHOE COEAUHEHUE IPOBOJHUKOB.

PaboTa u MOIHOCTE 3MeKTpruUYecKoro Toka. 3akoH [[xoyns—JIeHma. DnekTpuueckue 1enu
U IOTpeOUTENH JIEKTPpUUYECKOl 3Heprun B 6bITy. KopoTkoe 3aMbikaHue.

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MaruuTHO€ 1oJie 3eMJIM U €r0 3HaYeHue Ui Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe noJie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHiToB B TEXHUKE. J(eiCTBME MarHUTHOIO IOJIS
Ha IPOBOJHHUK C TOKOM. OJIEKTPOJABUIATENb IOCTOSHHOIO TOKa. lMcrmonb3oBaHue
AJIEKTPOJIBUraTeel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaned. SIBnenwe  3nekTpoMarHuTHOM  uHAyKUuU. IlpaBuno  Jlenna.
OnektporeHepatop. CrnocoObl TOMYyYEHUS JIEKTPUUYECKOM SHEPruu. OJNEKTPOCTAHIIMHU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Teil.

JIBa pojia ANEeKTpUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCeTpOoUCTBO U IEHCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTUYeCKas UHIYKIHUS.

3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsJIOB.

[IpoBOAHMKY U AUDITEKTPUKH.

MopenupoBaHu€ CUTIOBBIX JIMHUM 3JIEKTPUUYECKOTO MO,

HcroyHukH noCcTOSTHHOTO TOKA.

JleficTBUSI 3IEKTPUYECKOTO TOKA.

10 DIEKTPUYECKUM TOK B KHIKOCTH.

CoNOR~LDdDPE



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BrIit pazpsn.

H3MepeHnne cuibl TOKa aMIIEPMETPOM.

H3MepeHne 35IeKTpUYECKOr0 HaNPsKEHUS. BOJBTMETPOM.

Peocrar u marazuH cCOpOTHUBIICHUM.

BzanmoelicTBre MOCTOSHHBIX MAarHUTOB.

MoenupoBaHrE€ HEBO3MOKHOCTH Pa3JIEJICHUs TIOJIFOCOB MarHMTa.
MoienupoBaHrEe MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTHO€ 10JIe TOKa. DJIEKTPOMAarHuT.

JlelicTBMEe MarHUTHOTO TOJISI HA POBOIHUK C TOKOM.
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

HccnenoBanue siBIECHUS 3JIEKTPOMArHUTHOM WHTYKIIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAIPABJIECHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

1. OmnbIThl O HAOIIOAEHUIO SJIEKTPU3ALUHU TeJl UHAYKLINEN U MPU CONTPUKOCHOBEHUHU.

2. UccrnenoBanue NeiCTBHS AIIEKTPUYECKOTO TIOJISI HA TIPOBOJHUKH U JUAJICKTPHKH.

3. CoOopxka u mpoBepKa pabOThI JICKTPUUESCKOH eI MTOCTOSTHHOTO TOKA.

4. W3mepeHue U peryaupoBaHUE CUJIBI TOKA.

5. H3mepeHue u peryirpoBaHuE HAMPSKEHUSL.

6. VccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO Yepe3 Pe3ucTop, OT COMPOTHUBICHUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JEMOHCTPHUPYIOIIME  3aBHUCUMOCTh  3JEKTPUUYECKOTO  COMPOTHUBIICHUS
MIPOBOJIHHUKA OT €ro JIJIMHBI, IJIOLAU ONEPEYHOTO CEUEHHS U MaTepHaa.

8. IlpoBepka nmpaBuia ClIOKEHUS HAPSXKEHUI P MOCIeI0BAaTEIbHOM COSAMHEHUU ABYX
PE3UCTOPOB.

9. TIlpoBepka nmpaBuia Ajsl CHIIbI TOKA MpY NapajuieIbHOM COEIUHEHUN PE3UCTOPOB.

10. Ompenenennie pabOThI ANEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3UcTop.

11. Ompenenenrie MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, HAYILETO Yepe3 JIAaMIIOUKY, OT HAPsKEHUS Ha
HEW.

13. Ompenenenne KIIJ] narpeBatens.

14. UccnenoBaHue MarHUTHOTO B3aMMOJICHCTBUS MTOCTOSTHHBIX MAarHUTOB.

15. 3yyeHre MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB MpU UX OOBEAUHEHUU H
pa3JelIeHUN.

16. UccnenoBanue AeWCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa W HaIlIPABJICHUS TOKA B KaTYILKE.

18. 3yuenue nelcTBUS MarHUTHOTO I0JIsE HA TPOBOJIHHUK C TOKOM.

19. KonctpynpoBaHnue u usydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenue KIT/[ anexkTpoaBuraTenbHON YCTaHOBKHU.

21. OnpITHl MO MCCIEIOBAHUIO SBJICHHUS 3JIEKTPOMArHUTHOW WHAYKIIMH: MCCIEOBAHUE
W3MEHEHHUN 3HAUEHUS U HAIlPaBJICHUS] MHAYKIIMOHHOIO TOKa.

9 KJIACC

Pa3zgen 8. Mexanndeckue siBJICHHUS.



Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO [JBWKECHMS. PaBHOMEpHOE mNpsMOJMHENHHOE nABMXKeHue. HepaBHomepHOe
npsiMoiMHelHoe aBwkeHue. CpeAHsisi U MTHOBEHHAs CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JBU>KECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkeHne. CBo6oiHoe najgeHue. OnbIThI
lNasmanes.

PaBHOMepHOE ABIKEHHE 1O OKpyKHOCTH. Ilepron m dactora oOpamenus. Jluneinas u
yrioBasi CKOpoCcTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[IepBoiii 3akoH Hprotona. Bropoi 3axkon Herorona. Tperuit 3akoH Herortona. IIpuninun
CYIEPIO3UINH CHJI.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJBKEHHS, CUJla TPEHUS
MOKOSI, IPYTUe BUABI TPEHUSI.

Cuna TSXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHHs. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JBuxenue mianet Bokpyr Cousnua. [lepBas kocmudeckasi ckopoctb. HeBeCOMOCTB U eperpy3Ki.

PaBHOBecne marepuanbHOM TOukH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHON OChIO BpalleHus. MoMeHT cuitbl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenne umnynbsca. Mmmynsc cuiibl. 3aKOH COXPAaHEHHMS HWMITYJIbCA.
PeaxkTnBHOE IBIDKEHUE.

Mexannyeckass paboTa W MOIIHOCTb. PaboTa cui TsKecTH, yHOpyroctH, TpeHus. CBs3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO Haja MOBEPXHOCTHIO 3EMIIU.
[TorennmanpHas SHEprus cxaroi npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HabmioneHue MeXaHU4YeCKOTro JIBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME NMyTeH W TPAGKTOPHH IBMKEHHS OAHOTO U TOTO XK€ TeJa OTHOCHUTEIbHO

Pa3HBIX TEJI OTCYETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHUS MIPSIMOJIMHEHHOTO ABHKEHUS.

4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO TBUKCHHUS.

5. HaOmronenue nBuxeHUs Teja M0 OKPYKHOCTH.

6. HaOmronenune MexaHHMYECKUX SIBJICHUH, MPOUCXOAALIUX B cucTeMe oTcuéra «Tenexka»

pHu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTENILHO KabuHeTa (QU3HUKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tela OT MacChl TeJla U ICHCTBYIONIEH Ha HETO CUJIBL.

8. HalGnronenue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUXKEHUHU.

10. [lepenava uMiynbca mpu B3auMOICHCTBUU TEII.

11. TIpeoOpa3oBaHust SHEPTUU MPU B3aUMOACHCTBUH TEll.

12. CoxpaneHue UMIynbca MPU HEYIPYTOM B3aUMOICHCTBHUH.

13. Coxpanenue UMMIyibca Mpu aOCOIIOTHO YIPYTOM B3aHMMOJICHCTBUH.

14. HabmroieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHneHue MeXaHU4eCKOW YHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHneHue MeXaHU4eCKOW YHEPTUU MPU JABIKEHUU Tella MO IeHCTBUEM TPY>KUHBI.

Jlabopamopusie pabomot u onvimel.

1. KoHcTpynpoBaHue TpakTa JUIsl pa3roHa M JAIBHEWUIEro PaBHOMEPHOTO JBUKCHHS

HIapUKa WU TEJIEKKH.
2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM JBUKEHHS IIapUKa TI0
HAKJIOHHOM IJIOCKOCTH.



©

10.

11.

Omnpenenenne ycKOpeHHUsl Tejaa IPU PAaBHOYCKOPEHHOM JIBMJKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3
Ha4aJIbHOUW CKOPOCTH.

[IpoBepka runoTes3sl: €ciy Npu PaBHOYCKOPEHHOM JIBU’KEHUHU 0€3 HauajabHOU CKOPOCTH
IIYTHU OTHOCSITCS KaK psiJl HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAaJIbHOTO
JTaBJICHHUS.

Omnpenenenre kodPppuIMeHTa TPEHUSI CKOIBKCHHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBUKEHHHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI YIPYrOCTH MNpPU NOABEME Ipy3a C HCIOJIB30BAHHEM
HEMOABMYKHOTO U MOJIBHKHOTO OJIOKOB.

H3ydeHune 3aKk0Ha COXpaHEHUs SHEPTHUH.

Pa3nen 9. Mexann4yeckue KoJ1e0aHUA M BOJIHBI.
KonebarenbHoe apmxkeHune. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: Mepuoj, 4acroTa,

aMIMTyna. MareMatudyecKuilT W NpPYKMHHBIM MasTHUKM. lIpeBpamienne »sHeprum mpu

KoJie0aTeIbHOM JBUKECHUU.

3aryxatomue konebanus. BeiHyxneHHbie kosebanus. Pesonanc. MexaHuueckue BOJHBI.
CaolicTBa MexaHMYEeCKHX BOJIH. [IpoAosibHbIE M TTOTIEpEYHBIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJle, CEHCMUYECKHE BOJTHBL

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHppa3Byk u yinbTpa3ByK.

emoncmpayuu.

1. HaGmronenue xosneOGaHMil Te MO IEHCTBUEM CHIIbI TSHKECTH U CHIIBI YIPYTOCTH.

2. HaOmronenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmroneHune BEIHYXICHHBIX KOJICOAHHUI 1 pe30HaHCcA.

4. PacnpocTpaHeHue IpoJ0IbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIENHN).

5. HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYecKuil pe3oHaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue 4acTOThl U IEpUOAA KOJIEOAHUN MATEMAaTUYECKOTO MasTHHUKA.

2. OmpezneneHue 4acTOTHI U MEPHOJIa KOJIeOaHHUH MPYKUHHOTO MasiTHHUKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUMN MMOABEIIEHHOTO K HHUTU Tpy3a OT
JUIMHBI HUTH.

4. WccnegoBaHue 3aBHUCHUMOCTH TepHoOJa KojeOaHUN MPYKWHHOTO MAasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHMOCTU MEpHOJa KONEOaHWU Tpy3a, MOJBEHIEHHOTO K HHUTH, OT
Macchl rpys3a.

6. OmbITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTH NIEPH0/1a KOJIeOaHUI MPYKUHHOTO MasTHUKA
OT MAacCChI Tpy3a U KECTKOCTHU MPYKUHBI.

7. VI3MepeHue ycKOpeHUs: CBOOOHOTO Ta/ICHUS.

Pa3nes 10. D1eKTpOMArHUTHOE MOJI€ M 3J1eKTPOMATHUTHBIE BOJIHBI.



DNEeKTpOMarHUTHOE TNoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana s3nekTpoMarHUTHBIX BOJIH. Mcnonbp3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BoxHOBBIE CBOWCTBA CBETA.
Jlabopamopubvie pabomot u onvimel.
1. H3y4yeHue CBOMCTB AIIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIBHOTO TenedoHa.
Paznes 11. CBeToBbIe IBJICHHS.
JlyueBas mopenb cBera. Mcrounuku cBeta. [IpsMosiMHENHOE pacnpoOCTpaHEHHUE CBETA.
3armenust ConHna u JIynel. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojlHOe BHyTpeHHEee OTpakKeHUE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJaX.
Jlunza. Xox mydeir B mjmH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa U
Teneckomna. ['1a3 kak ontuyeckas cucrteMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxxenne 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHne CeKTpaJbHBIX [IBETOB.
Jucnepcus cera.
emoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n3006pakeHHit B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCcKU CBETOBOJI.
Xon tydeid B coOuparomiei JTruH3e.
XoJ1 ay4del B pacCeUBaloIeH JIMH3E.
[Tonyuenue n300pakeHH ¢ MOMOUIBIO JIUH3.
. Ilpunuun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Moxens riasa.
11. PaznoxeHue 6e10T0 CBETa B CIIEKTD.
12. Tlonyuenue 6e10ro cCBETa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnemoBaHue 3aBUCUMOCTH yIJia OTPaKEHUSI CBETOBOTO JIy4a OT YIJia MaJIeHuUs.
2. V3yueHue XxapakTepUCTUK U300paKEHUS MPEIMETa B ITIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH yIila MPEIOMIICHUSI CBETOBOTO Jyda OT yIijia MaJeHUs Ha
TPAHUIIE «BO3AYX—CTEKIIO».
[Tomy4yeHnne n300paXkeHU ¢ MOMOIIBIO COOMPAOLIEH JTHH3bI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUS U ONITUYECKON CHIIBI COOMPAIOIIEH JIMH3HI.
OmnbITH IO PA3JIOKEHHIO OEJIOT0 CBETa B CIIEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOMIOJECHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Paznen 12. KBanToBLIe IBJICHHUS.
OmnsiTel Pe3epdopaa u mnanetapHas mojens aroma. Moaens atoma bopa. Ucnyckanne u
norJyomnieHne ceera atomoM. KBantel. JIuneluaTsie CIEKTpHI.
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PagnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxionnas Mopxens aromuHoro sgpa. M3otombel. PampnoaktuBHblEe npeBpamenus. llepuon
Iojypacnaaa aTOMHBIX siIep.

SnepHble peakuuy. 3aKOHbI COXPAHEHHUS 3aps0BOIO U MacCOBOIO YHMCE. DHEPIHUsl CBA3U
aTOMHBIX si7ep. CBsA3b Macchl U SHepruu. Peakunu cunresa u geneHus saep. MlcrouHnku sHepruu
Connua u 3B€31.

SAnepHas sHepreTuka. JleicTBUSA palMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu.

CrieKTphpl U3JIy4yeHUs U TOTJIOMICHHUSI.

CrieKTphl pa3Iu4HbIX Ia30B.

CriexTp BoAOpO/Ia.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabota cuérunka HOHU3UPYIOMINX U3TYyUCHU.

Perucrpanus nsirydeHus NpupoAHBIX MUHEPAJIOB U IIPOTYKTOB.

o0k wdE

Jlabopamopnwie pabomel u onvimel.

1. HaOGmroeHue CIUTONIHBIX M IMHEWYAThIX CIIEKTPOB U3TyUCHHS.

2. HccrnenoBanme TPEKOB: M3MEPEHHE DSHEPTHHM YaCTHIBI 110 TOPMO3HOMY MyTH (110

dboTorpadusim).

3. H3mepeHne pagroakTHBHOTO (OHA.

IToBTOPHUTEIHHO-00001AOIMIA MOAYJIb.

[ToBTOpUTENBbHO--0000MIalONUK  MOAYIb MpeAHa3HAYeH Ui CHUCTEeMaTH3alUd U
000011eHNS TPEIMETHOTO COACPIKAHMS U OIBITA IESTEIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHHUH
BCEro Kypca (pU3UKH, a TaKXkKe IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX ATOT YYCOHBIN MPEAMET.

[Ipu n3ydeHnn JaHHOTO MOYJISI PEATU3YIOTCSL U CUCTEMATU3UPYIOTCS BUJIbI J€SITEIHOCTH,
HAa OCHOBE KOTOpPBIX OOECHEeUMBAETCA JOCTIDKEHHUE NPEIMETHBIX M MeTalpeIMEeTHBIX
IUTAHUPYEMBIX PEe3yJbTaTOB O0O0ydeHHus, (QOpMHUpPYETCs €CTeCTBEHHOHAy4YHas TIPaMOTHOCTH:
OCBOEHHE HayYHBIX METOJIOB UCCIIEIOBAHUS SABJICHUHN IPUPOIbI U TEXHUKHU, OBJIA/ICHUE YMEHUSIMU
OOBSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOTYYCHHbIE 3HAHUS, pellaTh 3aJaud, B TOM YHCIe
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHbIC.

[IpuHIMIHATBEHO AEATEILHOCTHBIN XapakTep AJAHHOTO pasjiena peaan3yercs 3a cuéT Toro,
9YTO 00yUaIoLIUeCs BIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE MOJYYECHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKpY)Karolllel MpUpoie U MOBCEIHEBHOM KU3HH;

WCI0JIb30BaTh HAYYHbIE METOJIbI MCCIEAOBaHMS (PU3NYECKUX SIBICHUM, B TOM YHCIE U
MIPOBEPKHU THIOTE3 U MOJTYYCHHS TEOPETUUECKIX BBIBOJIOB;

OOBSCHATH, HAyYHBIE OCHOBBI Hambosee Ba)XKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HarmpuMep, MPaKTUYECKOTO UCTIOIb30BAHMSI PA3IMUHBIX UICTOYHHKOB SHEPTUU HA OCHOBE 3aKOHA
MIPEeBPAIEHUS K COXPAHEHHsI BCEX M3BECTHBIX BUJIOB SHEPTHUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue Qu3MKM Ha YpPOBHE OCHOBHOTO 0OLIEro o0Opa3oBaHMs HANPaBIEHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MIPEAMCTHBIX O6pa3OBaTeJIbHBIX PE3YyIbTaTOB.

B pesynmbrate wu3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyyT cOpMHPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThI B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

[] mposiBIieHHE MHTEpeca K MCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (hr3ndeckoit
HayKH;

[J IIEHHOCTHOE OTHOIIEHUE K JIOCTH)KEHHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

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

[J TOTOBHOCTbH K aKTUBHOMY YYacCTHIO B OOCY>KJIEHUU OOIIECTBEHHO 3HAYMMBIX M dTHUYECKHUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (PU3UKH;

[J 0co3HaHKME BaXKHOCTH MOPAIBHO--3THUYECKUX MPUHIIUIIOB B JIEATEITLHOCTH YUEHOTO;

3) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

[] BOCHPHUATHE 3CTETHYECKHX KAa4eCTB (PU3MUYECKOM HAYKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

[] oco3HaHHE IEHHOCTH (PU3MUECKONW HAyKH KaK MOIIHOTO WHCTPYMEHTa IO3HAaHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIISAIOIIEN KYIbTYphI;

(] pa3BUTHE HAYYHOU THOO03HATEIHLHOCTH, HHTEpPECA K UCCIIEA0BATEIbCKOM 1eATEIHbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOI0 0JIATONOJTy U :

[J oco3HaHuE IIEHHOCTU 0e301MacHOro 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
Ba)KHOCTH TpaBul 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ JJEKTPUUYECKUM U
TEIUIOBBIM 000PYJJOBaHHEM B IOMAIIIHUX YCIOBUSIX;

[J chopMUPOBAHHOCTH HaBbIKa peIieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMKUOKY U TAKOT0 Ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

[] akTUBHOE y4acTHe€ B PELICHUU MPAKTUYECKHX 3a7ad (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHu3aliu, Topoja, Kpas) TEXHOJIOTUYECKOM U COLMAIbHOM HAalPaBJIEHHOCTH, TPEOYIOIINX
B TOM 4HUCIIe U (PU3NUYECKUX 3HAHMUIA;

[J MHTEpeC K MPaKTUYECKOMY M3yUeHUIO podeccuit, CBSI3aHHBIX C (PUBUKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

[J opueHTalus Ha TpUMEHeHUEe (U3MUECKUX 3HAHWM [ pelleHus 3agad B oljacTu
OKpYXarollen cpebl, IIIaHUPOBAHMS MIOCTYIIKOB U OLICHKU UX BO3MOKHBIX ITOCIEACTBUH 17151
OKpY’Karollen Cpeibl;

[J oco3HaHue rI00abHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U MyTel UX pelleHus;

8) ajanTanyu K U3MEHSIIOIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOH CPebl:

[J moTpeOHOCTh BO B3aUMOJICHCTBHUU TpPHU BBIIOJHEHUU WCCIEAOBAHUNA U TMPOEKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

[J MOBBILIEHHUE YPOBHS CBOE€M KOMIIETEHTHOCTH Y€pe3 MPaKTUUECKYIO JeSATEIbHOCTD;

[J moTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM 4YHcle (OpMYIHUPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSAX;

[J oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

[J mImaHupOBaHUE CBOETO Pa3BUTHUS B TPHUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUI;



e [] cTpeMJICHHE aHAJIM3UPOBAThH U BBISIBIIATH B3aMMOCBSI3H IIPUPOIBL, 00IIECTBa U SKOHOMHKH,
B TOM YHCJI€ C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;
e [] OmEHKA CBOMX JCHCTBUH C y4ETOM BIHSHHS Ha OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX
rI00aIbHBIX IOCIIEACTBUH.
METAIIPEMETHBIE PE3YJIbTATBI
B pesymbraTe oOCBOEHHS MporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi y oOyugaromerocs OyayT CHOPMHpPOBAHBI MeTampeIMeTHbIe pPe3yJabTaThl,
BKJIIOYAIOIIME TIO3HABATEIbHBIC YHHBEpCAIbHbIC Yy4cOHBbIC JCHCTBUSA, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YUCOHbBIC ICHCTBYSI, PETYIATHBHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBHSL.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC yqeﬁﬂue JaelcTBHUA
ba3oBble Jornveckue aelcTBUS:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSl B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSM;

BBIABJIATE IMPUYUHHO--CICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/ISI/I‘IeCKI/IX SIBJIEHUU U
IIpOoIECCOB, ACIaTh BBIBOJbI C HCIOJB30BAHUCEM JICAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BbBIABHUT'AaTh TUIIOTE3bI O B3ANUMOCBA3IX CI)I/I?,I/I"IeCKI/IX BCJIIMYNH,
CaMOCTOSITEIBHO BEIOMPATH CIIOCO0 pemieHus yaeOHOoU hrU3MIecKoil 3a1aun (CpaBHEHUE
HECKOJIbKAX BapHaHTOB pEIIeHHs, BbIOOp Hambojee MOIXOAANIET0 € Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

HCIO0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;

MIPOBOJIUTH [0 CAMOCTOATEIHHO COCTABIICHHOMY IIJIaHY OTIBIT, HECTIOKHBINA (PU3UUECKUI
9KCIIEPUMEHT, HEeOOJIbIIIOE HCCIeI0BaHne (PU3UUYECKOTO SIBICHHUS;

OIICHUBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OpMAIIMIO, MOJYYEHHYIO B XOJ€
WCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIBHO  (OpMYIHpPOBaTh O0OOIIEHNS M BBIBOABI IO  pe3yiabTaTam
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE AalibHEHIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHBIE METOJbl, MHCTPYMEHTHI W 3alpOChl NpPU TIOMCKE U O0TOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IMpeUI0KeHHONW yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(POPMALUIO PA3TUUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHUs HHGOPMALMU U
WUTIOCTPUPOBATh pPeLIaeMble 3a7ayll HECJIOXKHBIMH CXEMaMM, JAuarpaMMaMH, HHOMN
rpaduKoil 1 UX KOMOUHAIUAMHU.

KoMMyHuKaTHBHBIC YHUBEpCAIbHbIE y4eOHbIE 1eHCTBHUA:

B X0Je 00cCyxaeHus y4eOHOro Marepuana, pe3yJabTaToB JIabOpaTOpHBIX paboT U
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKJa€MOM TeMbl M BBICKa3bIBaTh UJICH,
HalleJICHHbIE Ha PelIeHUe 3a/1a41 U MoJiepKaHue 01aroxenareaIbHOCTH OOIICHUS;
CONOCTABJIATh CBOU CYXKICHHMS C CYXKJIEGHUSMH JPYTMX YYacTHMKOB JHajora,
oOHapyXHUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;



BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;
NyOJIMYHO  MPEACTABIATH  PE3YAbTAThl  BBIIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(3KcIIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MMOHMMATh U UCHOJIB30BATh MPEUMYIIECTBA KOMAHTHOW U HHUBUIYaIbHON paboThI IpU
pEeLIeHUH KOHKPETHON (pr3HuecKoil mpoOiIemsl;

MPUHAMATh LEIH COBMECTHOW JIEATEIBHOCTH, OPraHU30BBIBATH JCHCTBHS IO €€
JOCTIDKEHHUIO: PACIIPENeNIATh PO, 00CYXKIaTh MPOLECCH U Pe3yIbTaThl COBMECTHOM
paboThI, 00001aTH MHCHHSI HECKOJIBKUX JTFO/ICH;

BBITIOJTHATh CBOIO 4acTh PalOTHI, JOCTHTrash KAa4eCTBEHHOTO pe3yiabTaTra MO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTrHMH YWICHAMH KOMAH/IBI;
OIICHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOLIHI IPOIYKT MO KPUTEPHSIM, CAMOCTOSTEITHHO
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

PeryasiTuBHbIe yHUBepPcaJIbHbIE YUueOHbI€ el CTBUA
Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CHTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(buznuecKux 3HaHU;

OPUEHTHUPOBATHCSI B PA3JIMYHBIX TOJXOJAX NPHUHATHS pPEHICHWH (MHIUBUAYaJIbHOE,
MPUHSATHE PEIICHUS B TPYIIE, IPUHIATHE PEIICHUH TPYITIION);

CaMOCTOSITEIIEHO COCTAaBJIATH QITOPUTM pelIeHus] (pU3MYecKol 3aadvl WM TUTaHa
HCCIIEIOBAaHUSI C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeJiaraéMble BapUaHThl PEIICHUM;

JIeNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluu U MpeJyiaraTh iaH e€ U3MEHEeHMUS,

OOBSACHATH MPUYHHBI TOCTHKEHUS (HEJOCTH)KEHUS) Pe3YJIbTaTOB JesTeNbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (DU3MUECKOTO
WCCIIEIOBAHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYaIUi, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJI U YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro YejoBeKa B XOJE CIopa WM AUCKYCCHH Ha HAYYHYIO
TEeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU pElIeHUH (UINYECKUX 3a1ad WU B
YTBEPKACHUSIX Ha HAYYHbIE TEMBI M TaKOE K€ [IPaBo JIPYroro.

INPEJMETHBIE PE3YJIbTATBI
K xoHiy oOyuenust B 7 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:

UCIOJb30BaTh MOHATUSA: (U3NYECKHEe U XUMHUYECKUE SBJICHHUs, HaONII0JeHHeE,
9KCIEPUMEHT, MOJIeNb, TUNOTE3a, CAUHMIIBI (PU3MUECKUX BEIWYHMH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KMIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MpPSMOJMHEHHOE),  TpPaeKTOpHus,
paBHOJeHcTBYyOmas cwia, aedopmanus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

pasnuyath sBieHus (Auddysus, TerIoBoe ABMKEHUE YaCTUIl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBU)KEHUE, MHEPLUs, B3aUMOJEICTBUE TeEJl, paBHOBECHE



TBEPABIX TEN C 3aKPEIUIEHHOM OCBIO BpAILICHUS, IIepeaada JaBJICHUs TBEPIbIMU TEJIAMH,
KHUJIKOCTSIMA M Ta3aMu, aTMoc(epHOe JaBleHHE, IUJIaBaHWE TeJ, TNPEBPAIICHUS
MEXaHUYECKOM 3HEPTUH) N0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PrU3NYecKoe sIBICHUE;

pacro3HaBaTh MPOSIBICHIE U3yYCHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOIIEM MHUPE, B
TOM 4YHcle (QU3MYECKHE SBICHHS B MPHUPOJE: MPHUMEPHI ABIKEHHS C PAa3TUYHBIMU
CKOPOCTSIMU B JKMBOM M HEXUBOU NPUPOJE, ACHCTBUE CWIBI TPEHHUS B IPUPOJE U
TE€XHUKE, BJIMSHHE aTMOCPEPHOTO AABJICHUS HA XUBOM OpraHusM, IUIaBaHUE pbIO,
pelYarud B Telie YeJIOBEKa, NMPH 3TOM NEPEeBOJUTH NMPAKTUYECKYIO 337ady B Y4EOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SIBICHMUI;

ONMCHIBAaTh U3YyUECHHbIE CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIIOJIB3YS (PU3NUYECKUE
BEJMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSYKECTH, BEC TeJla, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
TeNa, JKUAKOCTH, ra3a), BBITAJIKUBAIOLIAS CUJa, MEXaHM4Yeckas paboTa, MOIIHOCTb,
IJIEYO CHUJIbI, MOMEHT CHJIbL, KOI(Q(QHUIIMEHT IOJIE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETUYeCKass W TMOTEHIMaJbHAs SHEpPrusi), NMpU OMNHMCAHWU IMPABWIBHO TPAKTOBATH
(bu3nyYecKuit CMBICI UCTIOJIB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3HUECKUX
BEJIMYMH, HAaXOJUTh (OpPMYJbl, CBS3BIBAIOIINE JaHHYIO (DU3MYECKYI0 BEIUYHHY C
JPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKH HM3YYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA T, (PM3HUECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3Ys IPaBHIIa
CJIO’KEHHUS CWII (BAOJIb OJHOU MpsMOi), 3akoH I'yka, 3akoH [lackams, 3akoH Apxumesa,
MpaBWJIO paBHOBeCcHsl pblvyara (OJ0Ka), «30J0TOE TPABWIO» MEXaHWUKH, 3aKOH
COXPaHEHHUs MEXaHWYECKOW ZHEpPIruH, MpU 3TOM AaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIllMChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

00BACHATH (PU3NUECKUE SIBICHUS, IPOIIECCHI U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallMl  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  HPUYHUHHO-
-CIICZICTBEHHbIE CBSI3U, CTPOUTH 00bSICHEHNE U3 1—2 IOTUYECKUX LIAroB ¢ OMopoil Ha 1—
2 u3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacy€rHble 3agaud B 1-2 neicTBUs, HCHONb3ysd 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAOIIME (PU3MUECKHE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3a]1a4H 3aHChIBATh
KpaTKOE YCJOBHE, MOJCTABIATH (PU3MUECKHE BEIUYUHBI B (OPMYJIbl U MPOBOJAUTH
pacuéTel, HaxXOIUTh CIPABOYHbIC JaHHBIE, HEOOXOOUMBIC U1 pEIICHUs 3aj1ad,
OIICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYECKOM BETUUHHBI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIH (U3UYECKUX METOJIOB,
B OIMCAaHMM HCCIIEJOBAHUS BBIIENATH IPOBEPsIEMOE MPEANOJIOKEHUE (TUIOTE3Y),
pa3nuyaTth U MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylbTaT, HAXOAUTh OIIMOKH B XOJ€
OTIbITA, JIEJIaTh BBIBOJBI I10 €70 PE3yJIbTaTaM;

IIPOBOJIUTH OMBITHI 110 HAONIOJEHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWMCTB
Tes:  (OpPMYIUPOBATH IPOBEPsiEMble MPEINOI0KEHUs,, COOMpaTh YCTAHOBKY W3
MIPEUI0KEHHOT0 000PYA0BaHUS, 3aUCHIBATh X0/ ONbITa U (OPMYITUPOBATH BHIBOJIBI;
BBITIOJIHATH NPSMbIE U3MEPEHHUsI PacCTOSIHUSA, BPEMEHHU, MAcChl Tena, 00bEéMa, CHIIBI U
TEMIEepaTyphl ¢ HUCIOJb30BAaHUEM AHAJOTOBBIX M IM(POBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHus MprOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOTrPEeNTHOCTH U3MEPEHUH;
MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BETMUYMHBI OT JPYroul ¢
HCII0JIb30BAHNEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYIIETOCS



TeJla OT BPEMEHHU ABIDKCHHS TE€Ja, CHIIbI TPEHHUS CKOJBKEHHS OT Beca Tesa, KauecTBa
00pabOTKM TMOBEPXHOCTEH T H HE3aBUCUMOCTH CWJIBI TPEHHS OT TUIOIIAIU
COTIPUKOCHOBEHUS TE€J, CHJIBbl YIPYrOCTH OT YIJIMHEHUS NPYXHUHBI, BHITAJIKUBAIOIICH
cuiibl 0T 00BbEMa TOTPYXKEHHONM YacTH Tela M OT IUIOTHOCTU JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJo,
YCIOBH TIUIABaHUS TEJ, YCJIOBHHM pPaBHOBECHS pblyara M OJOKOB), y4acTBOBATH B
IUTAHUPOBAaHUHM y4eOHOTO WCCIIEIOBaHUS, COOMpaTh YCTAHOBKY H  BBITNOJHATH
W3MEPEHUs, CIenys MPeI0KEHHOMY IUIaHy, (PMKCHPOBATH PE3yJbTAThl MOJIYYCHHOMN
3aBHCUMOCTH (PU3MYECKHUX BEITMYUH B BUJIE TIPEATIOKEHHBIX TaOIUI] U TPadUKOB, 1EIaTh
BBIBO/JIBI TIO PE3YJIBTaTaM UCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHBIE H3MEpEHHs] (U3MYECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTH M TBEPIOTO Tela, CHJIa TPEHHS] CKOJIbKEHHUsS, JIaBICHHE BO3/yXa,
BBITAJIKMBAIONIAs CWJIA, JCWUCTBYIOIIas Ha TMOTPY)KEHHOE B IKUAKOCTH TEJoO,
KO3(h(UIMEHT MOJIE3HOTO JEHUCTBUS NMPOCTHIX MEXAHU3MOB), CIIEAys MPEI0KEHHON
WHCTPYKIIWU: TIPH BBITIOJTHEHUH U3MEPEHH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIISTH 3HAYCHUE UCKOMOW BEJIMYHMHEI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢ JabOpaTOpHBIM
000pyI0BaHHEM;

YKa3bIBaTh MPHUHIMIBI JIEHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOMIAIOIINECS] COCYbI, OapOMETp, phIyar, MOIBMKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NOPUOOPOB M TEXHHUYECKHUX
YCTPOWCTB C OMOPOM HA WX OMHUCAHHSA (B TOM YHCIE: TMOAMIMUITHUKH, YCTPOUCTBO
BOJIOTIPOBOJIA, TUIPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJB3Ysl 3HAHUS O CBOMCTBAaX (DM3WYECKUX SBJICHHH W HEOOXOIUMBIC
(uznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTE TMpUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (PU3MYECKUX 3HAHUI B TMOBCEAHEBHOW KU3HU sl OOecreueHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY’KaroIlen cpene;

OCYILIECTBIISITh OTOOp HMCTOYHMKOB HH(pOpMalnuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3TUYHBIX UICTOYHUKOB BBLACTATH UH(OPMALIHIO, KOTOPAs SBISETCS MPOTUBOPECUUBOM
WJIM MOXKET OBITh HEJJIOCTOBEPHOM;

WCII0JIb30BATh MPH BHINOTHEHUH Y4eOHBIX 33/IaHUN HAYYHO--TIOMYISPHYIO JIUTEPATYPy
(U3NYECKOT0 CcoslepKaHMsl, ClIpaBOYHbIE MaTepHallbl, pecypchl cetu MIHTepHeT, BiaieTh
npuéMaMi KOHCHEKTHPOBAHMUSA TEKCTa, IMpeoOpa3oBaHus HHPOPMALUU M3 OJHON
3HAKOBOW CHUCTEMBI B JPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHHUKOB MH(POPMALUHN (PU3HMUECKOTO COJEpPKAHUSA, B TOM YHCIIE MYOJUYHO JIeN1aTh
KpaTKHe COOOIIeHUsI O pe3ysibTaTax MPOEKTOB MM YU4eOHBIX MCCIIEJOBAHUMN, IPU 3TOM
IpPaMOTHO HCMOJb30BaTh M3y4YEHHBIH MOHATHUHHBIN ammapaT Kypca (HU3UKH,
COTIPOBO’KJATh BBICTYIUICHUE TPe3eHTAIHEH;

IIPU BBIMOJIHEHUHU YYEOHBIX MPOEKTOB M UCCIIEIOBAHUI pacrpeneniaTh 0043aHHOCTH B
IpyIme B COOTBETCTBUH C MOCTABICHHBIMU 33Ja4aMH, CIIEAUTH 32 BBINOJHEHHEM IUIaHa



I[GﬁCTBI/Iﬁ, aJICKBATHO OILICHUBATb COOCTBEHHBIH BKJIad B JACATCIIBHOCTH TI'PYIIIIbI,
BbBICTpauBaTb KOMMYHHUKATUBHOC BSaHMOI[efICTBI/Ie, Y4YUTBIBAsd MHCHUC OKPY’Karominx.

K xonmy oOyuenust B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHUN:

HCIIOJIB30BAaTh NOHATUA: MAacCa W pa3MCPbl MOJICKYJI, TCIIJIOBOC AIBHKCHHEC aTOMOB U
MOJICKYJI, arp€raTHbIC COCTOAHHUA BCIICCTBA, KPUCTAINIMYUCCKHUEC U aMOPq)HBIC TCIa,
HACBIIICHHBIM 1 HEHACBIILEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHA
SHEPrus, TEIIOBOUW JBUTATENb, AJIEMEHTAPHBINA JIEKTPUUECKUNA 3apsl, SJIEKTPUUECKOE
I10JIC, MPOBOAHHUKHU U JUIJICKTPUKH, HOCTOSIHHBIN BJIeKTpI/I‘ICCKI/Ifl TOK, MaroHuTHOC I1I0JIC,
pasznuyath SBJIEHMS (TEIJIOBOE DACHIMPEHUE M CKaTue, TeIuvlonepenaya, TEeIUIOBOE
PaBHOBECHUE, CMaYMBAHUC, KaAIIWJUIAPHBIC ABJICHUA, HWCIHAPCHUC, KOHACHCAIUA,
IJIaBJICHUE, KpucTaJ3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepeaya
(TETUIONTPOBOIHOCTh, KOHBEKIIUS, H3IY4YCHHUE), SJICKTPHU3alus TeJ, B3auMOJICHCTBUE
3apsAa0B, I[GI\/JICTBI/HI QJICKTPUYCCKOTO TOKa, KOPOTKOC 3aMbIKaHHUC, B3aHMOHCfICTBHC
Mar"duToB, )ICI\/’ICTBI/IC MAaroiuMTHOT'O IIOJIA Ha IMPOBOAHHMK C TOKOM, J3JICKTPOMAarHHUTHas
UHIYKIMS) 10 ONMCAHHUIO HX XapaKTepHBbIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (U3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHHE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOLIEM MUpE, B
TOM 4YHUCJIIE (1)I/I3I/I‘—IeCKI/Ie ABJICHUA B TMPUPOJAC: TOBCPXHOCTHOC HATAKCHUC U
KalWUISIpHbIE SIBJICHUS B TNPUPOJE, KpPUCTAJUIbI B mpupojae, usnydenue ComHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
ANIEKTpUYECKHE SBJIEHUS B aTMOc(hepe, IMEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
roJjie 3emiid, apeid MoI0COB, POJIb MATHUTHOTO TIOJIS IS )KU3HU Ha 3emile, TTOJISIPHOe
CUSHHE, TpPH O3TOM [EPEeBOJUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUCCKUX SBICHUIA;

OTHCHIBATh U3yYCHHbIC CBOMCTBA TEN U (PU3NYECKHUE SBIICHUS, UCIIONB3YS (PU3NUYECKHEe
BEJIMYMHBI (TeMIEpaTypa, BHYTPEHHSS SHEpPrusi, KOJWYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJelbHAas TEIUIOTa IUIABJICHUS, YAeIbHAas TeIuloTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(M(GUIMEHT MO0JIE3HOTO
JNEHCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEIbHAsI BIAKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3apsij], CUia TOKa, 3JIEKTPUUYECKOE HAIPsDKEHUE, COMPOTUBIICHHUE POBOIHUKA, YIIEIbHOE
COMPOTHBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTD JEKTPUUYECKOTO TOKA), IPH ONHMCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIOJIb3YEMbIX BEIIUYUH, 0003HAUCHUS U
€IUHULIBI (PU3NYECKUX BEIUYMH, HAXOIAUTh (OPMYINbI, CBS3BIBAIOLIUE JAHHYIO
(Gbu3MUYecKyr0 BEIMYMHY C JPYTMMU BEIUYMHAMHU, CTPOUTH TpaUKH HM3yYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBa Tes, (U3MYECKHUE SIBICHUS M TPOIECCHI, HCIOIB3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJEKYJISAPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEIECTBA,
MIPUHITUI CYNEPIO3UINH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsija,
3akoH OMa s y9acTka 1emnu, 3akoH Jxoyns—JIeHia, 3akoH coXpaHeHus! SDHEPTUH, TIPU
3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMHUCHIBATH €r0 MaTEeMaTHUECKOe
BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE MPOIECCHl W CBOWCTBA TEJN, B TOM YHCIE€ M B KOHTEKCTE
CUTYyaIuit MPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITH
MIPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
omnopoit Ha 1—-2 U3yueHHBIX CBOUCTBA (PM3MUECKUX SBICHHUH, PU3NIECKIX 3aKOHOB UITU
3aKOHOMEPHOCTEH;



pemiate pacdy€THble 3amadud B 2—3 JCHCTBHSI, HCMIOJB3ysd 3aKOHBI U  (DOPMYIIBI,
CBSI3BIBANOINMEC (PH3MYECKHE BEIMYMHBI: HA OCHOBE aHAIIN3a YCIIOBHS 33]a4H 3aIHChIBAThH
KpaTKOE YCIIOBUE, BBISBIISATH HEIOCTATOK IAHHBIX IS PEUICHHUS 3aJayd, BEIOMPATh
3aKOHBI U POPMYITBI, HEOOXOAUMBIE TS €€ PEIICHUs, POBOUTH PACUEThI i CPABHUBATH
MOJIy4€HHOE 3HAYCHUE (PU3HUYSCKON BEIIMYNHBI C H3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIE MOYKHO PEIINUTh MPH TOMOIIH (U3HYECKUX METOJIOB,
WCIIOJIb3YSl OTKCAHHWE WCCIICOBAHUS, BBIJCIATh IPOBEPSIEMOE IPEAIOJIOKCHHE,
OIICHUBAThH MMPABUIIBHOCTH MOPSIKA MPOBEICHUS UCCIICIOBAHMS, JISIATh BBHIBOJIBI;
MIPOBOJIUTH OMBITHI IO HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwUIsIpHBIC SIBJICHUS, 3aBUCHUMOCTH JIABJICHHS BO3JyXa OT €ro o0béMma,
TEMIIEPATYPhI, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHMSI TIPU U3ITyYCHHUH OT IIBETA
M3Iyqaromnie  (MorJyomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIEPATYPhl JKUJKOCTH W TUIOMATN €€ TIOBEPXHOCTH, OJJICKTpU3AMs Tel U
B3aMMO/JICHCTBUE AJIEKTPUICCKUX 3apsIOB, B3aUMOJICHCTBUE TMOCTOSHHBIX MarHUTOB,
BH3yaJIM3aIsl MAarHUTHBIX TIOJICH MTOCTOSIHHBIX MAarHUTOB, JCHCTBHSI MAarHUTHOTO TIOJIS
Ha TIPOBOJHHK C TOKOM, CBOMCTBA JJIGKTPOMArHWUTa, CBOWCTBA 3JICKTPOJIBHUTATEIIS
MOCTOSTHHOTO TOKa): (OopMyaupoBaTh NPOBEpSEMbIE MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY W3 TIPEUIOKCHHOTO OOOpYIOBaHUS, OIMUCHIBATH XOJ ONBITA W
(hopmMyIUpOBaTh BBIBOJIBI;

BBITIOJTHATE TIPSIMbIE H3MEPEHUS TEMIEPaTyphl, OTHOCUTEIHFHOW BIIYKHOCTH BO3JyXa,
CWJIBI TOKA, HANpPSsDKEHUS C MCIOJIb30BAHHEM AaHAJIOTOBBIX NMPUOOPOB U JATYUKOB
(¢u3nuecKux BENUYMH, CPaBHUBATh peE3yAbTaThl H3MEPEHUN C Y4ETOM 3aJaHHOUN
a0COJIIOTHOU TTOTPEITHOCTH;

MIPOBOJIUTh MCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOW (PM3UYECKON BEIMYHMHBI OT IPYTOH C
HCIOJIb30BAHMEM TMPSAMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAN MOMEPEYHOTO CEYEHUS M YJEIIbHOTO COMPOTHUBIICHUS BEIleCTBa
MIPOBOJIHHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSHKEHUS Ha MPOBOIHUKE,
HCCIIEIOBAaHUE TIOCITEA0BATEIBHOTO U MapalljIeIbHOTO COEIMHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh UCCIEI0BaHUE, cOOUpaTh YCTAaHOBKY U BBINOJHATH M3MEPEHUs, CIeAys
MPeII0KEHHOMY ITUIaHy, (PUKCHPOBATh Pe3yNIbTaThl MOTYYEHHONW 3aBUCHMOCTHU B BUJIE
TabNIuUI ¥ rpauKoOB, JIeNaTh BEIBOBI 110 PE3Y/IbTaTaM HCCIIETOBAHMUS;

MIPOBOJUTH KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BENUYHH (yIeNbHAs TEIUIOEMKOCTh
BEI[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOUIHOCTH AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh H3MEpEHUs, coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CJeays
MPeII0KEHHOM UHCTPYKIIUH, ¥ BBIYUCIISATH 3HAYCHUE BETUYHHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
obopynoBaHueM;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOPON Ha WX OMHUCAHHS (B TOM UHCJE: CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIepMmeTp, BOJIBTMETpP, CUYETUMK DIEKTPHUUECKOUN
SHEPTUH, OJIIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTEeNbHBIE AIEKTPONPUOOPHI
(mpuMepsl), DIEKTPUYECKHE NPEIOXPAHUTETH, DSJICKTPOMArHUT, O3JIEKTPOJBHUraTEINlb
MOCTOSIHHOTO TOKAa), HCIOJB3Yys 3HAaHUA O CBOWCTBaX (DM3MUECKUX SIBICHUNU U
HeoOxoIuMbIe (pU3MYecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HM3MEPUTETbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KHUIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHErO CTOPaHHUs, JEKTPOCKOI, PEocTar), COCTABIATH



CXEMBI DJIEKTPUYECKUX IIEMeH C MOCIeN0BATEIbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LENEH;
NPUBOANTH TPUMEPHl (HAXOAUTh HMHGPOPMALHKIO O TpUMEpax) MPAKTHUYECKOTO
WCTOJb30BaHUS (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOM KHU3HHM IJIsi OOECreueHUs
0e30MacHOCTH NIpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKMMM YCTPOHCTBAaMU,
COXPAaHEHHUS 310pOBbsI M COOJIIOJIEHUS HOPM DOSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cpere;

OCYIIECTBIISITH MOUCK HHPOpMAUU PU3HIECKOTO coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUM W MyTéM CpaBHEHHS JOTOJHUTEIBHBIX HCTOYHHKOB BBIJCISATH
WHGPOPMAIIHIO, KOTOPAS SBISIETCS] IPOTUBOPEUUBON MITH MOXKET OBITH HEJIOCTOBEPHOMH;
WCTIOJIH30BATh MPH BBHINIOJHEHUN YIEOHBIX 3aJaHI HAYYHO--TIOMYJISIPHYIO JIATEPATYPY
(U3NIECKOTO COJIEpIKAHMSI, CIIPAaBOYHBIE MaTepHaIIbl, peCypchl ceTu IHTepHeT, BIaieTh
npuéMaMi KOHCHEKTHPOBAHHUS TEKCTa, IMpeoOpa3oBaHus WHPOPMALMU W3 OJHON
3HAKOBOU CUCTEMBI B IPYT'YIO;

co3JaBaTb COOCTBEHHbIE IHCbMEHHBIE U KpAaTKUE YCTHBIE cOOOLIeHUs, 00001as
MHGOPMAIMIO U3 HECKOJBKAX HMCTOYHHKOB (DM3MYECKOTO COICp)KaHUS, B TOM YHUCIIE
NyOIMYHO  TPEACTaBIATh  pe3yiabTaTbl MPOEKTHOM WM  MCCIEI0BATENbCKOM
JeATETBHOCTH, TIPH 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYCHHBIH MOHSTHIHBIA ammapar
Kypca (HU3UKH, COTIPOBOXKAATH BHICTYIUICHUE MTPE3CHTAIINEH;

MpHU BBHITMIOJIHEHUH YYeOHBIX TPOEKTOB W WCCIENOBAaHWHA (U3UYECKUX MPOIECCOB
pacrpenesiaTe 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJadyaMH,
CIIEAUTh 3a BBIOJHEHUEM IUIaHA JEHCTBUH M KOPPEKTHUPOBATh €ro, aaeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKIaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJECHCTBUE, IPOSBIISISl TOTOBHOCTD pa3peliaTh KOH(DIMKTHI.

K koHiy oOyueHus B 9 kjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

WCIIOJIb30BaTh TMOHSATHS: CHUCTeMa OTcu€ra, MaTepuaibHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTO JIBMKEHHUs, neopmarus (ympyras, macTudyeckas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M TIEpPEerpy3Kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPIOTO Teia, paBHOBECHE,
MEXaHUYECKHuEe KoJieOaHMsi W  BOJIHBI, 3BYK, UWHOPa3ByK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JabHO30PKOCTh, CHEKTPbl HCIyCKaHWsI W TOrJomieHus, anbda-, Oera- W ramma-
W3ITy4eHUs], U30TOMBL, SiIepHast YHEPreTHKA;

pasznuyath SBICHUS (paBHOMEpPHOE M HEpPaBHOMEPHOE MPSIMOJIMHEHHOE IBUYKEHHE,
PaBHOYCKOPEHHOE MPSIMOJINHEIHOE IBMKEHHE, CBOOOTHOE MaJIeHUE Tell, pABHOMEPHOE
IBUKEHHE [0 OKPYXHOCTH, B3aUMOJCWCTBHE TEJ, PEAKTUBHOE JBW)KECHHUE,
KosiebaTenbHOE JIBIDKEHUE (3aTyXarollue M BBIHYKICHHBbIE KojieOaHMs), PE30HAHC,
BOJIHOBOE JBH)KCHHME, OTPAKEHUE 3BYKa, MPSMOJIMHEHHOE pPAclIpOCTpaHEHHUE,
OTpaXXCHHE U MPEIIOMIICHUE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eroro cBera B CHEKTP U CIOXKEHHE CIEKTPaJbHBIX IIBETOB, IMCIEPCUS CBETA,
€CTECTBEHHAs PaIUOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPa U3ITYUEHHs) 110
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX IAHHOE
¢bu3nyeckoe siBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKHX SBICHUN B OKpYyKaroieM Mupe (B
TOM uHclie (PU3HUECKUe SBICHUS B MPUPOJIE: NMPUIUBLI M OTIUBBI, TBWKEHHE TUIAHET
ConHe4yHOM cUCTeMbl, PEaKTUBHOE JIBXKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB



KUBOTHBIMH, 3€MIICTPSICEHHME, CEHCMMUYECKHE BOJIHBI, ILyHaMH, 07XO, LIBETa Tell,
ONTUYECKUE SBICHUS B  TNPUPOJAE, OHOJOTHYECKOEe  JICHCTBHE  BUAMMOTO,
yIBTPAQHOIETOBOTO ¥ PEHTTEHOBCKOTO H3IIy4EHUH, €CTECTBEHHBIM pPaTUOAKTHBHBIN
(OH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE H3IIyUYCHHE MNPUPOAHBIX MHUHEPAJIOB,
NEHUCTBUE PAIMOAKTUBHBIX U3JYUEHUM HA OPraHU3M YEJIOBEKA), PU 3TOM IEPEBOJIUTD
MPAKTUYECKYIO0 33/lady B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOWCTBa (TIPU3HAKH)
(U3NIECKUX SIBIICHHIA;

OTIMCBHIBATh M3YYEHHBIE CBOMCTBA Tell U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIMYMHBI (CpeJHsss MU MTHOBEHHAsi CKOPOCTH Tejla MPU HEPABHOMEPHOM JIBIKCHHH,
YCKOpEHUeE, MepeMelleHne, MyTh, YIJIoBas CKOPOCTb, CHUJa TPEHHS, Cuja YIPYroCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIrO MaJeHMs], BEC Tejla, UMITYJbC Teljla, UMITYJIbC
CHJIbI, MEXaHU4YeCcKas paboTa U MOIIHOCTb, OTEHLUATIbHAS SHEPTUsl TeJa, MOJAHITOTO
HaJl TOBEPXHOCTHIO 3€MJIH, MMOTEHIIMATbHASL SHEPTHUS CKATON MPY>KUHBI, KHHETHYECKAast
SHEprus, MoJHasi MEXaHUYecKasi SHeprus, epUoJI U YacToTa KoJieOaHW, AJTMHA BOJIHBL,
IPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETAa, NOKA3aTeNb MPEJIOMIICHUS CPEJlbl),
MIPU OMHUCAHWU TIPABUIIBHO TPAKTOBATh (M3MUECKHIN CMBICT HCIIOJIB3YEMBIX BEJIMYWH,
0003HaYCHHS U €IUHUIIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO0 BETUYMHY C IPYTUMHU BETUIUHAMHE, CTPOUTH TPpadUKH U3yIEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEIIMYUNH,

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NYECKHUE SBJICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPAHEHUsl DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHMSI, NMPUHLUI CYNEPIO3ULUN CHIL,
MIPUHLIUAII OTHOCUTENIBHOCTH ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTpPaXEHUsT M MPEJOMIICHHMS] CBETa, 3aKOHBl COXPAaHEHHMs 3apsAl0OBOTO U
MaccOBOTO YHCEN P SAEPHBIX PEAKIHUX, IPH TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIlMChIBATh €r0 MATEMAaTUYECKOE BBIPAKECHHUE;

OOBSACHATH (PpU3MUECKHUE TMPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallU  MPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBISABIATh  [PUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX I11aroB C OMOPOM Ha 2—
3 u3y4yeHHBIX CBOICTBAa (PU3WYECKUX ABJIICHUHM, (UINYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3a/1a4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 YpaBHEHMUIA), UCTIOIb3YS
3aKOHBI M (OPMYIBI, CBSI3bIBAIONINE (U3UYECKUE BEIMYUHBI: HA OCHOBE aHaIM3a
YCIIOBHSI 3aJaud 3aIlMChIBAaTh KPAaTKOE YCIOBHE, BBISABIATH HEAOCTAIOIINE WIH
M30bITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOIUMbIE Ui pEIICHUs,
MPOBOJIUTh Pacy€Tbl U OLEHUBATH PEATUCTHUYHOCTh IOJYYEHHOTO 3HAYCHUs
(bu3nuecKoil BEIUYNHBL;

pacrno3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIHN (PU3HUUECKUX METOIOB,
WCIIOJb3Ysl ONUCAHWE WCCIEAOBAHUsS, BBIIACIATH MPOBEPSAEMOE MPEANOJIOKEHHE,
OLIEHUBATh MPABUJIBHOCTh TNOPSAJIKA TMPOBEICHUS HWCCIEAOBAHUS, JENaTh BBIBOJbI,
HWHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOIEHUH U OTIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3NYECKUX SIBJICHUN WM (U3NYECKUX CBOWCTB
Ten (M3yyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUs SHEPruH, 3aBUCUMOCTh
neproja KoJieOaHui MPyKUHHOTO MAsITHUKA OT MacChl TPpy3a U ®KECTKOCTU MPYKUHBI U
HE3aBHCHMOCTh OT aMILTUTY bl MAJIBIX KOJICOaHUM, TPSIMOJIMHEHHOE pacpoCTpaHEHHE
CBETa, pa3jioxkeHue Oeoro CBeTa B CIEKTpP, U3yueHUE CBOMCTB U300pakeHUs B TNIOCKOM
3epKajie M CBOMCTB HM300pa)keHHsA NpeAMeTa B COOHMparoliel JIMH3e, HaOIoAeHue
CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB W3Iy4EHUs): CaMOCTOSITENBHO COOHMpaTh



YCTAaHOBKY M3 HM30BITOYHOTO Habopa 000OpyIOBaHMSA, ONMUCHIBATH XOJ[ OIBITA M €ro
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIHI;

MPOBOJUTH MPHU HEOOXOAMMOCTH CEPHIO NPSAMBIX HM3MEPEHMMH, OMpEAeNsisi CpelHee
3HaYeHUE M3MepseMOl BeNWYMHBI ((OKYCHOE paccTOsHHE COOMpAIOUIeH JIMH3HI),
000CHOBBIBAThH BHIOOP CITOCO0a M3MepeHus (M3MEPUTEITBHOTO TprOopa);

IIPOBOJUTH MCCJIENOBAHUE 3aBUCUMOCTEN (PM3MUECKUX BEJIUYMH C HCIOJb30BAaHUEM
MPSIMBIX H3MEPEHHH (3aBHCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKCHUN
0e3 HauaJbHON CKOPOCTH, IEPHO/Ia KOJIeOaHUN MaTeMaTUUeCKOTr0 MasTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTHU YIJla OTPAKEHMsI CBETA OT yIJla NaJCHUS U YyIiia IPeJOMJIEHUS OT
yria najeHus): IUIaHUpOBaTh HMCCIEI0BAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY,
(UKCHPOBATh PE3YABTATHI MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B BHIEC
TaOIUI ¥ rpauKOB, JIe7aTh BHIBOABI 10 PE3YIbTaTaM UCCIIEI0OBAHUS;

MPOBOJINTH KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIUYMH (CpeiHss CKOPOCTb H
YCKOpEHHUE Tella IPU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOTHOTO MaeHMUS,
KECTKOCTh MPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJILKEHHS, MeXaHudeckas paboTa u
MOIITHOCTh, 9aCTOTA M TIEPHO KOJICOaHUI MaTeMaTHYECKOTO U IMTPY>KUHHOTO MasiTHUKOB,
ONTHUYECKas CWwiIa coOuparomiel JMH3bl, pPaJMOAKTUBHBIM (OH): MIaHUPOBATh
WU3MEpEHHUs, COOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBITIOJNHATH WM3MEPCHUS,
CIIeysl IPEUIOKEHHOW HHCTPYKIIMH, BRIYHCIISTH 3HAYEHUE BEJTMYNHBI U aHAM3HPOBAThH
MOJIy4YE€HHBIE PE3YJbTaThl C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIL;

coOmoaTh TMpaBWIa TEXHUKH OE30MacHOCTH TIpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (M3MUECKUX MOJeNei: MarepualibHas
TOUYKa, aOCOJIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO SIpa;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIIE: CIIUOMETP, JaTYUKU MOJI0KEHUS,
PacCTOSIHUA U YCKOPEHMUs, paKkeTa, 3X0JI0T, OYKU, IEPUCKOI, oToarnmapaT, ONTHIECKHUE
CBETOBO/JIbI, CIIEKTPOCKOM, J03UMETp, KaMmepa BuWIbCOHA), HCIOJB3YS 3HAHUS O
CBOMCTBaxX (PU3NYECKUX ABJIEHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMATHUHBbIE PUCYHKH MU3YUYEHHBIX TEXHHUYECKUX YCTPOUCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB MPHU pEHICHHH Y4eOHO--
MPAKTUYECKUX 3a/lay, ONTHYECKUE CXEMbl JJIsl MOCTPOCHHS U300paKEHHUH B IJIOCKOM
3epKaje U coOuparouieil InH3e;

MPUBOJUTE TpUMEPHl (HAXOAUTh HMHGOPMALMIO O TMPUMEpPax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IJIs OOecreueHus
0€30IacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMCTBaMu,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEIECHUS B
OKpYyKarollen cpene;

OCYILIECTBIATh MOMCK HH(popManuu (¢u3ndeckoro cojaepxkanus B HHTepHere,
CaMOCTOSTENIbHO (OPMYIUPYS IMOMCKOBBIM 3ampoc, HAXOJUTh IyTHU OIpeaeTeHHs
JIOCTOBEPHOCTH TOJY4Ye€HHOH HH(pOpMAIMM Ha OCHOBE HWMEIOIIUXCA 3HAHUH U
JOTIOJTHUTEIbHBIX UCTOUHUKOB,;

MCIOJIb30BAaTh MPH BBHIIOJHEHUN Y4EOHBIX 3aJaHUi Hay4YHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO CoJIepKaHMsl, CIIpaBOYHbIE MaTepHallbl, pecypchl cetu IHTepHeT, BiaieTh
npuéMaMi KOHCHEKTHPOBAHMUSA TEKCTa, IpeoOpa3oBaHus HHPOPMALUMU M3 OJHON
3HAKOBOM CUCTEMBI B IPYT'YIO;



c03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE MH(POPMALIUH U3
HECKOJIKUX HCTOYHHUKOB (PM3MUYECKOTO COJIEp)KaHUs, MyOJMYHO TMPEACTaBIAThH
pe3ynbTaThl IPOEKTHOW WIIM HCCIIEN0BATEIIBCKON AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO
WCIOJb30BaTh W3YYCHHBIM MOHATUHHBIA amnmapar H3ydyaemMoro pasjaena (usuku u
COIIPOBOXKJATh BBICTYIUICHHE IIpE3CHTalue C yd4€ToM OCOOEHHOCTEH ayIuTopun

CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE

Ne | HaummeHoBaHme

n/ | pa3iesoB H TeM Bce Konrpoasn | IIpakTHuec (unbposie)

n nporpamMmal ro ble paboThl KHe padoThl obpasoBaTeibiibie
pecypchl

Paszpnen 1. @u3uka u e€ poJib B IO3HAHMH OKPY/KAKOLIEr0 MUpa
bubmmoreka [{OK

®du3uKa - HayKa O

1.1 2 https://m.edsoo.ru/7f41
fprpose 6194
DIHsHICCKIE bu6moreka [IOK

1.2 2 1 https://m.edsoo.ru/7f41
BCIIMYHNHBI 6 19 4
EcrecTBenHOHay4 bubmuorexa [JOK

1.3 HBIH METOI 2 1 https://m.edsoo.ru/7f41
MMO3HAHUS 6194

Hroro mo pazgeny 6

Pasznes 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA

Crpocue bu6mmoreka [JOK
2.1 BEIICCTRA 1 https://m.edsoo.ru/7f41
6194
JBmkenue u bu6mmoreka [JOK
2.2 B3aUMOICICTBUE 2 1 https://m.edsoo.ru/7f41
YaCTHUI] BEIIECTBA 6194
ArperaTHble bubnunoreka [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f41
BEIIECTBA 6194
Uroro no pazneny 5
Paznen 3. /IBu:keHue U B3auMojieiicTBHE TeJl
MexaHnueckoe bubmmotexa [IOK
3.1 JE——— 3 https://m.edsoo.ru/7f41
6194
Vnepuns, macca bubmuoreka [JOK
3.2 ’ ’ 4 1 https://m.edsoo.ru/7f41
IUIOTHOCTE
6194
bu6mmoreka [JOK
3.3 Cuia. Bunsl cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro no paszneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKHIKOCTEH 1 ra3oB
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[laBiienue.
[Tepenaua
JABJICHUS bubnmoreka [JOK
4.1 TBEPIABIMU 3 https://m.edsoo.ru/7f41
TeJIaMHu, 6194
KUAKOCTAMU U
razamu
bu6mmoreka [{OK
4.2 Hlapierue 5 https://m.edsoo.ru/7f41
KUOAKOCTHU 6194
bubmmorekxa [IOK
4.3 Armocgeproe 6 https://m.edsoo.ru/7f41
JIABJICHUC 6194
Jleicraue bubmmoreka [{OK
4.4 | wAxocTmHTas 7 1 3 https://m.edsoo.ru/7f41
Ha TOTPYKEHHOE 6194
B HUX TEJIO -
Hroro mo pazgeny 21
Paznen 5. PaGora 1 MOIHOCTH. JHeprus
PaGoTa i bu6moreka [IOK
5.1 3 1 https://m.edsoo.ru/7f41
MOIITHOCTH 6194
Tpoctsie bu6mmoreka [IOK
5.2 5 1 https://m.edsoo.ru/7f41
MEXaHU3MBbI 6194
Mexanndeckas bubmmorexa ITOK
5.3 4 1 1 https://m.edsoo.ru/7f41
SHEPTHs 6194
Hroro mo pazgeny 12
PesepBHOE Bpemst 3
OBILEE
KOJIMYECTBO
YACOB IIO 68 3 12
ITPOI'PAMME
8 KVIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
Ne | HaumenoBanue (wnpoBbIe)
n/ | pasgenoB uTeM = Beer | Kourposbn | IIpakTuueck 01;) p a3I:)B ATeabHbIE
I NnporpaMmMsbl o ble padoThI ue padoTsl pecype
Pasznea 1. TensioBble siBJeHUsI
Crpoenue u bubnuoreka [JOK
1.1 CBOICTBa 7 https://m.edsoo.ru/7f41
BEIIECTBA 8lce
TelIoBhIC bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f41
MIPOLIECCHI 81ce



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
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
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Hroro mo pazueny 28
Pa3nen 2. DiieKkTpruYecKre 1 MATHUTHBIE SIBJIEHHS
DIEKTPUUYECKUE
gaap’;‘gfé'HHHe Bu6morexa [[OK
2.1 P 7 1 https://m.edsoo.ru/7f41
Teaa U UX
. 81ce
B3aUMOJICHCTBU
e
[TocTostHHbII bubnuotexa [JOK
2.2 ANEKTPUUSCKHUI 20 1 7 https://m.edsoo.ru/7f41
TOK 8lce
MarHITHEL bu6mmorteka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHUS 81ce
ONEKTPOMarHuT bubmmorexa ITOK
2.4 Has mfﬂymm 4 https://m.edsoo.ru/7f41
81ce
Hroro mo pazmeny 37
PesepBHOE Bpems 3
OBUIEE
KOJIMYECTBO
YACOB I10 68 3 14.5
[TPOI'PAMME
9 KJIACC
Kosn4yecTBo 4acos DJIeKTPOHHBbIE
Ne | HaumeHoBaHme (undpoBbIe)
n/ | pasgeaoButeM | Bcer | Kourponnn | IIpakruuyeck OﬁpaSI:)BaTeJIbeIe
I NpOorpamMmsbl 0 ble padoThI e padoThbl pecype
Pasznen 1. Mexanuuyeckue siBJeHUSA
Nllaillee{:f;:;me bubmuoreka [JOK
1.1 A 10 1 https://m.edsoo.ru/7f41
CIIOCOOBI €ro 2426
OTIMCAHUS —
Bzaumopeiicteu bubmmorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41
e Tel 2426
3aKOHEL bubmuoreka [{OK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUS 2426
Hroro no paszneny 40
Paznen 2. Mexannyeckue Kojied0aHusi M BOJHbI
MexAHIIECKI bubmuoreka [JOK
2.1 © cerme 7 3 https://m.edsoo.ru/7f41
KoJIeOaHus

a4ab



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

2.2
BOJIHBI. 3BYK

bubnuoreka [IOK
https://m.edsoo.ru/7f41
a4ab

Hroro no pazneny

15

Pasznen 3. 3HeKTp0MaFHI/ITHOC IMOJI€ U 3JICKTPOMArHUTHLIC BOJIHBI

JJIeKTpOMArHHT bubmuoreka [JOK
3.1 Hoe toJe u 6 2 https://m.edsoo.ru/7f41
AJIEKTPOMATrHHUT
a4ab
HBI€ BOJIHBI
Hroro mo pazueny 6
Pa3nen 4. CBeToBBI€ SIBJICHUA
3aKoHBI bubnuorexa [JOK
4.1 pacrpocTpaHeH 6 2 https://m.edsoo.ru/7f41
Hsl CBETa adab
JIuH3eI B bu6moreka [IOK
4.2 OIITUYECKHUE 6 3 https://m.edsoo.ru/7f41
IPUOOPHI a4a6
Paznoxxenue bubnuotexa [JOK
4.3 0eJroro ceera B 3 2 https://m.edsoo.ru/7f41
CIIEKTP a4ab
Hroro mo pazgeny 15
Pa3pnen 5. KBanToBble IBJICHUS
Hcnyckanne n bubnuorexa [JOK
5.1 MTOTJIOIEHUE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM a4ab
Crpocue bu6mmoreka [JOK
5.2 6 1 https://m.edsoo.ru/7f41
aTOMHOTO sijIpa
adab
STnepHble bu6mmoreka [JOK
5.3 peaKiun 7 1 https://m.edsoo.ru/7f41
a4ab
Uroro no pazneny 17
Pa3nen 6. IloBTopuTe1bHO-00001IaK0 I MOAYJIb
IToBTOpEHUE 1
00001IeHNE bubmuoreka [{OK
6.1 COJICpKAHHS 9 2 https://m.edsoo.ru/7f41
Kypca pU3UKu a4ab
3a 7-9 kmacc
Hroro mo pazneny 9
OBIIEE
KOJIMYECTBO
YACOB I10 102 27

[TPOTPAMME
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