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Conep:kanmne yueOHOI 0 npeamera

7 kjaace

Pa3nes 1. @u3uka u e€ poJib B NIO3HAHUM OKPY:KAI0IIero Mupa.

®dusuka — HayKa 0 npupojie. ABneHus npupoibl. DU3nuecKue sIBJICHUS: MEXAaHUYECKHE, TEIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznyeckue BeNWYUHBL. M3Mepenne ¢pusnueckux BennduH. Ousndeckue npuoopsl. [lorpenHocTs
U3MepeHnil. MexayHapoHasi cucTeMa €MHULI.

Kak ¢usuka m npyrue ecrecTBEHHBbIE HAYKM HW3Y4arOT MpUpoay. EcCTeCTBEHHOHAyudHBIH METOI
MO3HAHMS: HaOIO/IEHWEe, MOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABHKEHUE TUIOTE3, IKCIIEPUMEHT TIO

MIPOBEPKE TUTIOTE3, 0ObsICHEHUE HAOII0aeMOTO siBieHHs. Onucanne (GU3NYECKUX SIBJICHHUHN C TTOMOIIIBIO
MOJIEIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, JIEKTPUUECKIE, MAaTHUTHBIC, CBETOBHIC SIBIICHHUS.

2. ®usndeckue TpuOOPHI U IPOLIeIypa MPSMBIX U3MEPEHHUN aHAIOTOBBIM U ITU(PPOBBIM PHOOPOM.

Jlabopamopnwie pabomel u onvimel.

1. OnpeneneHue 1EHBI ACIEHUS MTKATBI K3MEPUTEITHLHOTO TIprbopa.

2. I3mepeHne pacCTOSTHUN.

3. U3mepenne 00bEMa )KUIKOCTH U TBEPOTO TeEa.

4. OnpenieneHue pa3MepoB MajbIX TeJl.

5. 3Mepenue TeMneparypsl pu NOMOIIN KHAKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPATYpPHI.

6. [IpoBenenue uccae0BaHUs MO MPOBEPKE THUIOTE3bl: NANbHOCTH MOJETA MIApHUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznen 2. [lepBoHayaibHbIe CBEJEHUSA 0 CTPOEHUU BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYNBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIIME TUCKPETHOE
CTpOEHHE BEIeCTRA.

JIBukenue yacTull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHUSI YAacTUIl C TeMIiepaTypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBre 4acTull BellecTBa: NPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE ra30B, JKUIKOCTEH U TBEPABIX (KPUCTAIIMUYECKUX) TEI.
B3aumocBsa3p MeXIy CBOWCTBAMH BEIIECTB B  Pa3HBIX AarperarHblX COCTOSIHMSIX H©  HX
aTOMHOMOJIEKYISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO ABMKEHUS.

2. Habmonenue nuddysuu.

3. Habnronenue sBiieHUH, OOBSICHSIOMIMXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEIIECTBa.

Jlabopamopnuwie pabomut u onvimel.

1. OueHka TuameTpa aToMa METOI0M PAIOB (C UCTIONB30BaHUEM (oToTpaduii).

2. OnbITHI 110 HAOMIOICHUIO TEIUIOBOTO PACHIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CHII MOJIEKYISPHOTO MPUTSIKEHHUS.

Pa3ngen 3. /IBu:xeHue U B3auUMoO/ielicTBHE TeJl.

Mexanuueckoe aBuxeHue. PaBHomepHOoe U HepaBHOMepHOe aBuxkeHue. CkopocTb. CpenHsis
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTu U BpeMeHH IBUIKEHUS.

SBnenue mHepuuu. 3aKOH MHEpUMU. B3auMopeicTBHME Ten Kak NMPUYMHA MU3MEHEHHS] CKOPOCTH
JNBUKEHUsI Ten. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocth BemecTtBa. CBsi3b IUIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B €IMHHUIIe 00BEMA BeIecTRa.



Cuna kak xapakTepucTuka B3auMoaercTBus tei. Cuiia ynpyroct u 3akoH ['yka. M3mepenune cuibl
C IMOMOIIBIO TMHAMOMETpa. SIBjIeHNE TATOTEHUS U cuila TskecTH. Cuia TSKECTH Ha JPYrux IJIaHeTax.
Bec tena. HeBecomocts. CnojkeHue Cuil, HalpaBJIEHHBIX 10 OJHOM mpsMoil. PaBHoaeicTByromas CHIL.
Cuna tpenus. TpeHue cKOJIbXKEHUs U TpEeHUE NOKos. TpeHue B IpupoJie U TEXHUKE.

Jemoncmpayuu.
. HaGmroieHre MexaHu4ecKoTo IBIKCHHUS Tela.
. I3mepenne CKkopoCcTy MPSIMOJIMHEWHOTO IBUKEHUS.
. HaGmronienvie ssBNeHUst MHEPITUH.
. HaGmroieHne n3MeHeHus1 CKOPOCTH TIPU B3aUMOICHCTBUU TEI.
. CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.
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. CnosxeHue cuil, HapaBJIEHHBIX 110 OJTHON MPSIMOH.

Jlabopamopnuie pabomel u onvimel.

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOIO JBW)KEHMsI (IIapuka B OKMJIKOCTH, MOJEIHU
ANEKTPUUECKOTO aBTOMOOWIISI U TaK JIajiee).

2. Onpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa M0 HAKJIOHHOM MJI0CKOCTH.

3. OnpeneneHrie IOTHOCTH TBEPIOTO TENA.

4. OnpIThl, JEMOHCTPHUPYIOLIUME 3aBUCUMOCTb pacTskeHHus (Aeopmanuu) MpPYyKUHBI OT
MIPUIIOKEHHOMN CHUIIBI.

5. OmBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tejla U XapakTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laByienune TBEPABIX TeJ, :KUAKOCTE U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIHUEHUS 1aBiaeHus. JlaBieHue raza. 3aBUCUMOCTD JIaBJICHUS
raza ot o0béma, Temnepatypsl. [lepenada naBneHus TBEPABIMU TelaMH, KUAKOCTIMU U razaMu. 3aKOH
[lackans. [IlHeBMaTMyeckue  MalIMHBL. ~ 3aBUCUMOCTb  JABIICHUS  JKUIKOCTH  OT  TJIyOUHBI.
I'uapocraTuyeckuii mapagokc. CooOmiaroniuecs cocyasl. [ uapaBirndeckiue MEXaHu3MBbI.

AtMmocdepa 3emmm u atMmochepHoe naBiieHue. [[pUdMHBI CylecTBOBaHUS BO3AYIIHOW 000JOYKH
3emmu. Omnbit Toppuuemm. M3mepenune atmocdepHOro maBiaeHHS. 3aBUCHUMOCTb aTMOCHEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! asist uaMepeHust arMoCpepHOro JAaBICHUSI.

JleiicTBHE >KMJIKOCTH U ra3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuparomias (apXumenoBa) cuia.
3akoH Apxumena. [InaBanue Ten.Bo3ayxomnaBanue.

Jemoncmpayuu.

. 3aBHCHMOCTb JIaBJICHUS Ta3a OT TEMIIEpaTyphI.

. Ilepenayda naBieHUs >KUIKOCTHIO M FA30M.

. CooOmaromuecs coOCypl.

. 'mapaBnaudeckuii mpecc.

. [IposiBienue neicTBUs aTMOC(EPHOTO JaBICHHUS.
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6. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0BEMA MOTPYKEHHON 4YacTH Telna M IUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIICH CUITBI BECY BHITECHEHHOM KHUAKOCTH.

8. YcrnoBue miaBaHus Tell: IJIaBaHUE WM TMOTPYKEHUE Tel B 3aBUCHMOCTH OT COOTHOIIEHHS
IJIOTHOCTEH TeNa U )KUJIKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1. MccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YacTH Tea.

2. Onpenenenue BHITATKUBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha TEJO, TOTPY:KEHHOE B )KUIKOCTb.

3. HpOBepKa HE3aBHCUMOCTH BBhITAJIKUBAIOIICH CHIJIBI, JIGI\/'ICTBYIOIJ_IGI\/’I Ha TCJI0 B )KUAKOCTH, OT MaCChI
TCIa.



4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI, ACUCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KHUIKOCTh YACTH TeJa U OT IUNIOTHOCTH SKUKOCTH.

5. KoHCcTpynpoBaHue apeoMerpa WJIM KOHCTPYMPOBAaHUE JIOAKM M OIpEeNclIeHHEe €€
I'Py30I10bEMHOCTH.

Pa3nesa 5. PaGora u MomHoCTh. JHeEprus.

Mexannueckasi padoTa. MOITHOCTb.

[IpocTbie MexaHM3MBbI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. llpaBuio paBHOBecHsl pelyara.
[Ipumenenue npaBuia paBHOBECHs pbluara K On0kKy. «3oy0Toe mpaBuio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckas u noteHuuaibHas sHeprus. [IpeBpaiiieHue oqHOro BHUIA
MEXaHUYECKOM 3HEpPruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Onpenenenue paboOThl CUJIBI TPEHHUS NPU PAaBHOMEPHOM JABMKEHHUHU Tejla MO TOPU30HTAIBHOU
ITOBEPXHOCTH.

2. UccnenoBanue ycloBUM paBHOBECHS pblyara.

3. U3mepenne KIIJI HaKIIOHHOW IJTOCKOCTH.

4. M3ydeHne 3aKOHA COXpaHEHUSI MEXaHUYECKON YHEPTUU.

8 KVIACC

Pa3nen 6. TenuioBblie siBJIeHHS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOI TEOPUH CTpOEHHs BelecTBa. Macca 1 pa3Mepsl
aTOMOB U MoJieKya. OTbIThI, MOATBEPHKAAIOLIME OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKHMHETHYECKOMN
TEOPUH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTo coCTOSIHU BenlecTBa. Kpucrannnyeckue u aMopdHbie
tena. OObSCHEHHE CBOWCTB Ta30B, KUJIKOCTEH M TBEPIBIX TEJI HAa OCHOBE IMOJIOKEHUU MOJEKYJSPHO-
KHHEeTHYecKoi Teopun. CMayrBaHUe U KallWJUIApHBIE BJIEHUS. TeIIoBOe pacIMpeHue U CKaTHe.

Temnepartypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIIOBOTO JABMKEHHUS YacTUlLl. BHYyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH 3HEpruu: TerJionepenada M coBepiieHue padoTbl. Bumabl
TeIUIonepeiayn: TeIIONPOBOIHOCTb, KOHBEKIINS, H3TyYCHHUE.

KonudectBo TemnoTel. YaenbHas TEIIOEMKOCTh BelllecTBa. TermnooOMeH U TEIIOBOE paBHOBECHE.
VYpaBHenue temoBoro Oamanca. [lnaBieHue u oTBepeBaHHE KPHUCTAUIMYECKUX BEIIECTB. YAeNbHas
teriota 1uiaBneHus. I[lapooOpasoBanne u konaeHcaunus. Mcmapenwe. Kumenue. YnenbpHas TemioTa
napooOpa3zoBaHusl. 3aBUCHMOCTh TEMIIEPATyphbl KUTIEHUS OT aTMOC(HEpPHOTO JaBICHHUS.

BrnaxHocTh Bo3yxa.

DHeprus TOIUIMBA. Y IelbHAs TEMJI0Ta CrOPaHUSL.

[Mpunnuner padotel TemnoBsix neurateneit KIIJ| TemmoBoro neuratens. TemnoBble ABUTATENH U
3alllUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO ABUKECHHUSL.

2. Habmonenne muddysuu.

3. Habnronenwue sBlieHUN CMaurMBaHUS U KalTUJUISPHBIX SBICHUU.

4. HabmroieHue TermIoBOro paciiupeHus Tell.

5. M3MeHeHue 1aBieHus ra3a Mpu U3MeHeHUH 00bEMa 1 HarpeBaHUU WIIH OXJTAKICHHH.



6. IIpaBuna u3MepeHus TeMIiepaTypsl.

7. Bunael Tennonepenayu.

8. OxynakJiIeHue Npu COBEPLUICHUH PabOTHI.

9. HarpeBanue npu coBepIIeHUU pabOThl BHEITHUMH CHIIAMH.

10. CpaBHeHHE TEIIOEMKOCTEN Pa3INYHbIX BELECTB.

11. Ha6nronenue kuneHust.

12. HaGnronenue nocTostHCTBA TEMIIEPATyphl MIPHU TUIABJICHHH.
13. Moienu TEIUIOBBIX ABUTATEICH.

Jlabopamopnuie pabomul u onvimeoi.

1. OnbIThl 10 OOHAPYXKEHUIO ACUCTBUSI CUII MOJIEKYJISIPHOTO MIPUTSKEHUS.

2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM MIIM caxapa.

3. OnbIThI 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B, KUAKOCTENH U TBEPBIX TEI.

4. OmnpeneneHne NaBJICHHUs BO3yXa B OaJJTIOHE IIMPHUIIA.

5. OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro 00béMa 1 HarpeBaHus Wiu
OXJIaKICHUSI.

6. IIpoBepka runore3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUECKOMN
TpyOKe OT TeMIIepaTyphl.

7. HabmioieHne M3MeHEHUs: BHYTPEHHEH >Hepruu Teja B pe3yibTaTe Teruionepenadyd U padoTsl
BHEIIIHUX CHUJL.

8. HccnenoBanue sBI€HUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U ropsyeil BOIbI.

9. OnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOIO BOJIOM MpH TEIIOOOMEHE C HarpeThiM
METaJUINYECKUM LIINHIPOM.

10. Onpenenenue yaeabHOM TEMIOEMKOCTH BEIIECTBA.
11. HccnenoBanue npouecca ucnapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIIAKHOCTH BO3/yXa.
13. Onpenenenue yaeabHOW TEIIOTHI MIJIAaBJICHUS JIbJA.

Pa3znen 7. diiekTpryeckne U MAarHUTHbIE sIBJICHMSI.

Onektpuzarus Ten. [[Ba pona anekTpuueckux 3apsioB. BzanMoeicTBrue 3apsHKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTBH CHJIBI B3aMMOJICHCTBHS 3apsOKCHHBIX TEJl OT BEJIMYHMHBI 3aps0B U PACCTOSIHHS
MEXy TeJIaMu).

Onekrpuyeckoe Tosie. Hanpspk€HHOCTh  AnekTpuueckoro mojs. [IpuHnum cynepro3uiuu
ANEKTPUYECKUX MMOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snexrpuueckux 3apsiioB. DJeMEHTapHBIN 3iekTpuueckuid 3apsan. CTpoeHue aroma.
[IpoBOIHMKHY U TUAIEKTPUKHU. 3aKOH COXPaHEHUSI SJICKTPUYECKOTO 3apsiia.

DNEeKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHMS 3JEKTPUUYECKOrO TOKA. VICTOUHMKHM MOCTOSIHHOTO
ToKa. JICHCTBUS SJIEKTPUUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPHYECKHUH TOK B
JKUIKOCTAX U ras3ax.

Onektpuueckas nenb. Cuiia Toka. DinekTpuueckoe HampspkeHue. CONpOTUBIEHUE IMPOBOJIHUKA.
VY nenbHOE conpoTUBIIEHUE BellecTBa. 3akoH OMa juis yuactka renu. [locnegoBarenbHoe U napasielibHOe
COEIMHEHHE MPOBOJHUKOB.

PaGota u MomIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH JDxoyns—JleHna. DiekTpuyeckue Ienu U
MOTpeOUTENH dNEKTPUUECKO dHeprun B ObITYy. KOpoTKoe 3aMbIKaHue.

IlocTossHHBIE MarHUTHL. B3anMmopaelcTBHE MOCTOSHHBIX MarHuTOB. MaruutHoe moje. MarauTHoe
noJje 3eMJid U €ro 3HaueHue Juis >ku3Hu Ha 3emuie. OnbIT OpcTea. MarHuTHOE MOJie 3IIEKTPUUECKOTOo
ToKa. [I[pumMeHeHune 371eKTpOMarHuToB B TeXHUKE. JleficTBME MarHUTHOTO MOJIsI HA MTPOBOJIHUK C TOKOM.
DNeKTpoABUTraTeNlb MOCTOSIHHOIO TOoKa. Mchmonb3oBaHHWE dSIEKTPOABUTATENIEd B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCHOPTE.



Omneitel Papanes. SABiaeHue 3aeKTpoMarHUTHOW MHAYKIUU. [IpaBuio JleHma. DiekTporeHeparop.
CrniocoObl TOTydeHHs DJICKTPUUECKON SHEpPruu. DIEKTPOCTAHLMU Ha BO30OHOBIIIEMBIX HMCTOYHHUKAX
SHEpPIruu.

Jemoncmpayuu.

. DnexTpusanus Tei.

. JIBa poJ1a 2IIEKTPUYECKUX 3aps/I0B U B3aUMOJCICTBUE 3aPSKEHHBIX TEJI.
. YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

. 3JI€KTpOCTaTI/I‘-I€CKa$[ HUHAYKIOUA.

1
2
3
4
5. 3aKOH COXPAaHEHUS MEKTPUUYECKUX 3aPSAI0B.
6. IIpoBOAHUKY U AUDIEKTPUKH.

7. MoienupoBaHie CUJIOBBIX JIUHUI 3JIEKTPUUECKOTO TOJIS.
8. ICTOYHUKM OCTOSTHHOTO TOKA.

9

. JIeCTBHS 2IEKTPUIECKOTO TOKA.

10. DNEeKTPUYECKUM TOK B JKHIKOCTH.

11. I"a30BBIit pa3ps.

12. H3MepeHnne cuibl TOKa aMIIEpMETPOM.

13. N3mepenue 37eKTpuuecKoro HampsHKeHUS BOJTBTMETPOM.

14. Peocrar n mara3uH cOnpoTHBIICHAN.

15. BzaumopelicTBrEe TOCTOSHHBIX MarHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTH Pa3/ICICHHsI TIOJIOCOB MarHUTA.
17. MopenupoBaHre MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

20. JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C TOKOM.

21. DIEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

22, HccnenoBanue sBIIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

23. OnbiTel Dapajes.

24, 3aBUCHUMOCTb HaIlPaBJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHHS.
25. DIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuwie pabomel u onvimel.

1. OnbITHI 110 HAOIOICHUIO ANIEKTPU3ALINU TEJT UHAYKIMEH U IPU COMPUKOCHOBEHHH.

2. UccnenoBanue NeCTBUS 3JIEKTPUUYECKOTO MOJIS HA MPOBOIHUKU U AUAIEKTPUKH.

3. Coopka u mpoBepKa pabOThI IEKTPUUYECKOH 1IeTIH TOCTOSHHOTO TOKA.

4. V3mepeHue U peryliupoBaHie CUIIbI TOKA.

5. M3Mepenue u peryanupoBaHye Haps>KEeHUsI.

6. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS PE3UCTOpa
Y HaIPsDKEHUS Ha PE3UCTOpe.

7. OnbIThL, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIIEHUSI IPOBOJHUKA OT €r0
JUIMHBI, TJIOIAI1 TONIEPEYHOT0 CEYeHHS U MaTepuara.

8. [IpoBepka mpaBmiIa CJHOKEHUS HANpPsDKEHUH TMPU  MOCIEAOBATEIbHOM COEIUHEHHH JBYX

PE3NUCTOPOB.
9. IIpoBepka mpaBuia AJsl CUIIBI TOKA TIPH MapaUIeIbHOM COEIMHEHUN PE3UCTOPOB.
10. Onpenenenne paboOThI AMEKTPUYECKOT0 TOKA, HIYLIETO Yepe3 Pe3UCTop.
11. Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.
12. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIouKy, OT HAMpsSHKEHUS Ha
HE.

13. Onpenenenne KII/[ narpeBarens.



14. I/ICCHGI[OBaHI/Ie MAargsuTHOIO B3aHMOI[€I>'ICTBHSI IIOCTOAHHBIX MarHuToOB.

15. W3yueHrie MarHUTHOTO TIOJIS TOCTOSIHHBIX MarHUTOB MPH UX 0OBEANHEHUH U PA3/ICICHHH.

16. HccnenoBanue NelCTBUS SJEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIINUE 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBUS KaTyIIKd C TOKOM H
MAarHuTa OT CWJIbI TOKa W HAIIPABJICHUs TOKA B KaTYIIKE.

18. N3yuenune neicTBrUs MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

19. KoHncTpynpoBanue u uzydeHue padoThl 3J€KTPOABUTaTENSL.

20. N3mepenue KIIJ] amekTpoABUraTeIbHOM YCTAaHOBKH.

21. OnpITBl 0 MCCIIEJJOBAHUIO SIBJICHUSI AJIEKTPOMATHUTHOW MHJIYKIMM: HCCIIEJOBaHHUE
VM3MEHEHU 3HA4YEHUsI U HAIIPABJICHUSI NHAYKIIMOHHOTO TOKa.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHH.

Mexannyeckoe JBHKeHHe. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHTENBHOCTD
MEXaHHYECKOT0 IBMKEHHUSI. PaBHOMEpHOE MpSIMOJIMHENHOE ABMKEHKE. HepaBHOMEpHOE MPSIMOJIMHENHOE
nekeHne. CpeHsis 1 MTHOBEHHAs CKOPOCTH TeJla ITPH HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE mpsiMoauHelHOe nBkeHne. CBoOotHOe nagenne. OnbITel [ anmies.

PaBHOMEpHOE ABMXKEHHE TIO OKpY)KHOCTH. [lepron m vactota oOpamenus. JluHeitHas u yriioBas
ckopocTtH. LleHTpocTpeMHUTENIBHOE YCKOPEHNE.

[IepBbiii 3akoH Hprorona. Bropoit 3akon Herorona. Tperudt 3axkoH Herorona. IlpuHnmn
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHHs: cujla TPEHUS CKOJIbKEHUS, CUJIa TPEHUS TTOKOS, Ipyrue
BHJIbI TPEHHUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHMs. YCKOpEHHE CBOOOJHOTO majaeHud. JIBikeHue
mwianet Bokpyr Connua. [lepBas kocMudeckasi ckopocTb. HeBecoMOCTh U eperpys3Ku.

PaBHOBecne marepuanbHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecme TBEpAOTO Tenma C
3aKpEIuIEHHOM OChIO BpalleHus.. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. MU3menenne nmnynbca. UMmynse cuibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckas paboTa ¥ MOUIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsA3b SHEPIUU U
paboTsl. [loTeHnnanbHas 3Heprus Tena, HOJHSATOro HaJl MOBEPXHOCTHIO 3eMitd. [loTeHnnanbHas sHeprus
cxatoil npyxuHbl. Kunetnueckass sneprus. Teopema 0 KMHETHYECKOW 3HEPrUU. 3aKOH COXPaHEHUS
MEXaHUYECKOM IHEPTHUU.

Hemoncmpauuu.

1. HaGnroneHre MEXaHUYEeCKOTO JIBIKEHUS TeJla OTHOCUTENILHO Pa3HBIX Tell OTCUETA.

2. CpaBHEHME MyTEH M TPACKTOPUN JBUKEHHUS OJHOIO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

3. 3mepeHne CKOpOCTH U YCKOPEHUSI IPSIMOJIUHEHHOTO ABUKEHUSI.

4. VlccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABUKEHUSI.

5. Habnrogenue qBUKEHUS TeJa M0 OKPY>KHOCTH.

6. Habnronenne MexaHWYeCKUX SIBJICHHM, MPOUCXOAAIIUX B cucTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBIYKEHUU OTHOCHUTEIHHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUSI TeJla OT MacChl Teja U ICUCTBYIOIIEH Ha HETO CHUJIBI.

8. HabmroeHne paBeHCTBA CUIT TP B3aUMO/ICHCTBUM TeTl.

9. N3meHeHue Beca Tena IpU YCKOPEHHOM JIBH>KEHHH.

10. [lepengaua nMnynbca Ipu B3aMMOICHCTBUM TET.

11. [IpeoOpazoBanwsi SHEPTUHU TPU B3aUMOJCHCTBHH TEIL.



12. CoxpaHeHue UMITYJIbCA IPU HEYIIPYTOM B3aUMOIEHCTBUU.

13. CoxpaHeHue UMITYJIbCA IPU a0COJIIOTHO YIIPYTOM B3aUMOJAEHCTBUU.

14. Habnronenue peakTHBHOTO JABHKEHHS.

15. CoxpaHeHne MeXaHU4eCKOM SHEPTHH MPHU CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHHe MEXaHUUECKON PHEPTUU NPHU IBYKEHUH TeJIa M0 IEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KonctpyupoBaHue TpakTa JjIsl pa3sroHa M JAJIbHEUIIEr0o paBHOMEPHOTO JIBH)KEHUS IIapUKa WM
TEJEKKH.

2. Onpenenenue cpeHeld CKOPOCTU CKOJIBXKEHMsI OpycKa WM JBM)KEHHUS IIapUKa MO HAKJIOHHOMN
IIJIOCKOCTH.

3. Onpenenenue yCKOpEeHUs Teja MpU paBHOYCKOPEHHOM JBM)KEHUHU MO HAKJIOHHOM TIOCKOCTH.

4. ccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU IPU paBHOYCKOPEHHOM JIBH)KEHUU 0€3 HauaJbHOU
CKOPOCTH.

5. IlpoBepka TUnoTe3bl: €Ciau MPU PaBHOYCKOPEHHOM JBMKEHMM 0€3 HauyaabHOW CKOpPOCTH IMyTU
OTHOCSITCS KaK psii HEYETHBIX YHMCEIl, TO COOTBETCTBYIOILIME IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUSI CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOTO J1aBJICHUSI.

7. Onpenenenne KodPPUITMEHTA TPEHUS CKOTTBKCHUS.

8. Omnpenenenne xECTKOCTH MPYKHUHBI.

9. Onpenenenne paboOThl CHIIbI TPEHUS MPU PABHOMEPHOM JBMKEHHU Tejla MO TOPU30HTAIbHON
MTOBEPXHOCTH.

10. Omnpenenenne paboOThl CHJIBI YIOPYrOCTH NpU TOABEME TIpy3a C HCHOJIb30BAHHEM
HEMOABMYKHOTO U MOJABMKHOTO OJIOKOB.
11. N3ydeHune 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexann4yeckue Ko0Je0aHUSA U BOJHBI.
KonebartenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHH: IEpUOo, YacTOTa, aMIUIUTY/Ia.
MareMaTtuueckuii ¥ py>KHHHBIN MasTHUKU. [IpeBpalienne sHepru Ipu KoJie0aTeIbHOM JIBUYKCHHU.
3aryxatomue kKojaebanus. BeiHyxneHHble konebanus. Pesonanc. Mexannueckue BojiHbI. CBOMCTBA
MeXaHW4YecKux BOJH. IlpomonbHble W momepedyHble BOJHBL [InMHA BOJHBI M CKOPOCTH €&
pacrnpocTpaHeHus. MexaHnueckrue BOJIHbBI B TBEPIOM Tejie, CEHCMUYECKHIE BOJTHBI.
3Byk. ['poMKoOCTh 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. MlHGpa3Byk U ynbTpa3ByK.
Jemoncmpayuu.
. Habmonenue xonebanuii Ten noj IeHCTBUEM CHUIIbI TSKECTHU U CHIIBI YIPYTOCTH.
. Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
. Habmroenue BrIHYKICHHBIX KOJIGOaHU U PE30HAHCA.
. PacnpocTtpanenue npo0iapHBIX U MOTIEPEYHBIX BOIH (HA MOJIENHN).
. Habmonenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.
. AKycTUYeCKU pe30HaHC.
Jlabopamopuwvie pabomot u onvimol.
. Onpenenenre 4acToThl U Mepro/ia KojaeOaHu MaTeMaTHYeCKOro MasTHUKA.

o Uk wWNPR

. OHpeI[eJ'ICHI/IC YacCTOTHI U IIEpHUOaa KoJieOaHM MMPY>XXUHHOTI'O MasgsTHHKA.

1
2
3. MccnenoBanue 3aBUCUMOCTH Nepuo/ia KojeOaHHi MOIBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH NepHO0ia KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.
5. IIpoBepka He3aBUCHMOCTH MEepHOa KoseOaHuil rpy3a, MOABELIEHHOTO K HUTH, OT MacChl Ipy3a.
6. OIBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb MIEpHO/Ia KOJIeOaHUI MPY>KUHHOTO MasgTHUKA OT MacChl
rpy3a 1 )KECTKOCTH NPYKUHBI.
7. I3MepeHne yCKOpeHUsi CBOOOJHOTO MaCHHUS.

Pa3nes 10. D1eKTpOMarHuTHOE 1M0JIe M JIEKTPOMATHUTHBIE BOJIHBI.



DIEeKTPOMArHUTHOE MoJjie. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIeKTpOMarHuTHBIX BoJH. [llkana
AJIEKTPOMArHUTHBIX BOJIH. VCIIOIb30BaHME 3IEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. V3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO TenedoHa.

Pasnen 11. CBeToBbIe SAIBJIEHUS.

JlyueBast monenb cBera. Mcrounuku csera. IlpsiMonmHeliHoe pacnpocTpaHeHUE CBeTa. 3aTMEHMUS
Comnna u JIyasl. Otpaxkenue cBerta. [Imockoe 3epkano. 3akOH OTpa)KeHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHUs cBera. llogHOe BHYTpeHHEE OTpaK€HUE CBeETa.
Hcnonp30Banue MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xox mydeit B nuna3e. OnTrdeckas cucrema Qoroarmapara, MUKpOCKOTa U TeJeckorna. [ a3
KaK OITUYecKas cucTeMa. bin3opyKocTh 1 AaTbHO30PKOCTb.

Paznoxxenne Oenoro csera B cnekrp. OmnbiTel HbioToHa. CrojkeHuE CIEKTpPalbHBIX I[BETOB.
Jucnepcus cera.

Hemoncmpayuu.
. [IpsMonHENHOE pacpOCTPaHEHNE CBETA.
. OTpaxxeHue cBera.
. [Tony4yenne n300pa>keHHA B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
. [Ipenomiienue cera.
. OnrTnueckuii CBETOBOI.
. Xop Jiydeid B coOuparomiei JInH3e.
. X0/l my4er B paccenBarollen JIMH3E.
. [Tony4yenne n300pa>keHUIA ¢ TOMOIIBIO JIMH3.
. [lpunuun aeiictBus GoroanmnapaTa, MUKPOCKOIIA U TEIECKOTIA.

10. Mopens riasa.

11. Pa3znosxenue Genoro cBeTa B CEKTP.

12. [Tonyuenue 6e10ro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuwie pabomel u onvimel.

1. MccnenoBanue 3aBUCHMOCTH yIjla OTPa)KeHHUsI CBETOBOTO JIyda OT YIjia Ma/IeHusl.

2. M3yueHue XxapakTepuCTUK U300paKeHuUs IPeIMETa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIila MPEIOMIICHUS CBETOBOTO JIyya OT yrja MaJieHUs Ha TpaHuIle
«BO3IYX—CTEKIIO».

4. ITonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

5. Onpenenenue GOKYCHOTO PACCTOSIHUS U ONTHYECKOM CUIIBI COOMPAIOILEH JTHH3BI.

6. OTBITHI 110 PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OTBITHI IO BOCTIPUATHIO IIBETA MPEAMETOB MPU UX HAOIIOCHUH Yepe3 [IBETOBbIE (DUIBTPHI.

Pasznen 12. KBanToBblIe IBJICHHS.

OnwiTel Pesepdpopna u mmanerapHas Mojaenb aroma. Mogens atoma bopa. Hcmyckanue u
norJionieHre ceera atoMoM. KBauTel. JInHeluaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- W ramma-uznydeHus.CTpoeHue artomMHoro sjapa. HykioHHas
MO/IeNIb aTOMHOTO siipa. M3oTomnbl. PannoakruBHbie npeBpaienus. [lepuos nonypacmnaaa aTOMHBIX siiep.

SAnepHble peaknu. 3aKOHbI COXPAHEHUSI 3apsAI0BOTO U MAacCOBOTO YHCEINl. DHEPrUs CBSI3U aTOMHBIX

O 00 NOUL B~ WN -

AACP. CBs3b Macchl U SHEPTUH. Peakniuu cuHTe3a M ACICHUS AACP. Hcrouynuku SHEPruun COJ'IHI_[a U 3BE3I.
ﬂ;[epHasl OHEPreTUKa. I[eﬁCTBHH paanOaKTUBHBIX H3queHHﬁ Ha XUBBIC OPIraHU3MBbI.



Jemoncmpayuu.

1. CrexTpbl U3Iy4E€HUS U MOTJIOUICHUS.

2. CnexTpsl pa3IMyYHbIX T'a30B.

3. CnexTp BoAOpoOIa.

4. HaGmronieHue TpekoB B kKamepe Buibcona.

5. Pabora cuéTunka HOHU3UPYIOIUX U3TYyICHUH.

6. Perucrpanus usnydyeHus: IpUpOAHbIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnuie pabomul u onvimel.

1. HabnroeHune CIIONIHBIX U IMHEHYaThIX CIIEKTPOB U3ITy4EHUSI.

2. VccnenoBanue TPEKOB: H3MEPEHUE YHEPTUH YACTHIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusim).

3. U3mepenne paauoakTUBHOTO (PoHa.

IToBTOpHUTEILHO-00001IA0IIIUI MOIYIb.

[ToBTOpHUTENBHO-0000IIAIONTUI  MOIYAb MpEIHA3HAYEH JUIsi CHUCTEMAaTH3alid W 0000IIeHUS
MIPEIMETHOTO COJIEP>KAHUS U OIIBITA IEATEIbHOCTH, IPUOOPETEHHOTO IPU U3YUEHHUH BCETo Kypca (GU3UKH,
a Takke JUIsl MOJArOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY 3K3aMeHY MO (U3MKe A 00ydaromuxcs,
BBIOPABIIUX ATOT yUEOHBIN TPEMET.

[Ipn M3ydeHHHM AAHHOTO MOJIYJSl PEAU3YIOTCS M CHCTEMAaTHU3UPYIOTCS BUIbI JEATEIbHOCTH, Ha
OCHOBE KOTOpPBIX OOECIeunuBaeTCsi JOCTHKEHHE MPEAMETHBIX M METalpeAMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00y4eHus, GOpPMHUPYETCS €CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYyYHBIX METOJOB
UCCIIEIOBAaHUS SIBJICHUN MPUPOJIbI U TEXHUKH, OBJA/IEHUE YMEHUSIMH OOBICHATH (PU3MUECKUE SBIICHUS,
MIPUMEHSIS TOTy4YEeHHbIE 3HAaHUS, PelIaTh 3a/1a4i, B TOM YUCJIE KaYeCTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHATBEHO JESATENLHOCTHBIA XapakTep JaHHOTO paszfeflia peaju3yercs 3a CY€T TOTO, 4TO
oOyuaroniuecs BRIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpEeJIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHHMM pPACIO3HABATH U HAYYHO OOBACHATH (PU3UYECKUE SBIICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;

MCI0JIb30BaTh HAY4YHbIE METObl HCCIeA0BaHUs (U3NYECKUX SBICHUI, B TOM YUCIE JUIsl IPOBEPKU
TUIOTE3 U NOJYyYEHHUS] TEOPETUUECKUX BHIBOJIOB;

0O0BSACHATH HAyYHBIE OCHOBBI Han0OJIEe BaXKHBIX JTOCTHKEHHI COBPEMEHHBIX TEXHOJIOTUH, HAlpUMeED,
MPAKTUYECKOI0 MCIOJB30BaHUSl PA3IMYHBIX MCTOYHUKOB DHEPIMHM HAa OCHOBE 3aKOHA IMpPEBpAIICHHS U
COXPaHEHHUS BCEX U3BECTHBIX BHIOB YHEPIHH.



Ilnanupyembie pe3y/ibTaTbl OCBOCHUS Y4eOHOI0 NpeaMera
JIMYHOCTHBIE pe3yJbTaThbl

W3yuenne ¢u3MKM HA YpOBHE OCHOBHOTO OOILIero 0Opa3oBaHHUS HAMpaBICHO Ha JOCTHKCHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB.

B pesynbraTe m3ydeHus (puU3MKHM Ha ypOBHE OCHOBHOIO 00IIero oOpa3zoBaHus y 00ydarolierocs
OyayT chOpMHUPOBAHBI CIICYIONTUE JINYHOCTHBIC PE3YIbTATHl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

—IIPOSIBJICHUE UHTEpECca K UICTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3MUECKON HAYKH;

—I[EHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTb K aKTUBHOMY y4acTHUIO B 00CYKJIEHHU OOIIECTBEHHO3HAYMMBIXH 3THYECKUX MTPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

—OCO3HaHHE BaKHOCTH MOPAJIbHO-3TUUYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIUTAHUS:

—BOCIIPUATHE SCTETUUYECKUX KaueCTB (PU3NYECKON HayKHu: €€ TapMOHUYHOIO IIOCTPOEHUS], CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

—OCO3HaHHE LEHHOCTU (PU3NYECKOW HAyKW KaK MOIIHOIO MHCTPYMEHTAa MO3HAHMS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHI, BA)KHEUIIIEH COCTABIISAIOIIEH KYIbTYpHI;

—pa3BUTHE HAYYHOU JTH0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATENbCKON A TETbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M SMOIMOHAJIBLHOI0 0J1AT0NOJIyYHs:

—OCO3HaHHE LEHHOCTU Oe30MacHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BaYKHOCTHU MPaBUJI OE30MaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha AOPOrax, € SIEKTPUUECKUM U TEIJIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIOBHSIX;

—c(hopMupOBaHHOCTH HaBBIKA pedIeKCHu, TPU3HAHNUE CBOETO MpaBa Ha OMUOKY U TaKOTO e TpaBa
y IPYTrOro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

—aKTHBHOE Yy4yacTHE€ B pEUICHUM MPaKTUYECKHX 3agad (B pamMKax ceMbH, 00pa3oBaTelbHOM
OpraHu3aliy, ropoja, Kpas) TEXHOJOTMYeCKOH U COIMaIbHOM HAmpaBICHHOCTH, TPEOYIOUIUX B TOM
yuciie ¥ GU3NYECKUX 3HAHUI;

—HHTEpPEC K MPaAKTUIECKOMY U3y4eHHIO ITpodeccuii, CBA3aHHBIX ¢ (PU3UKOM;

7) 3KOJI0OrHYecKOro BOCIUTAHUA:

—OpUEHTAlMs HA MPUMEHEeHHEe (PU3MUeCKUX 3HAHUU Ui pelIeHHs 3a7ad B 00JIaCTH OKpYKarolen
Cpelibl, IUTAHUPOBAHHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEACTBUI I OKPYXKAIOIIEH CPeIbl;

—OCO3HaHHeE IMI00ATBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTanmu K M3MEHAIOMMMCSH YCIOBHAM CONMAJIBHON U IPUPOIHOH CpPebl:

—OTPeOHOCTh BO B3aMMOJEHCTBMM IPHU BBIMOJIHEHUM MCCIEJOBAaHUN M IMPOEKTOB (pu3HuecKon
HaNpaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM JIPYTHUX;

—IIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO ACSTEIBbHOCTD;

—noTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HaHUM, B TOM uucie (OpMYIUpOBaTh UAEU, MOHATHS,
TUNOTE3bI O GPU3NYECKUX OOBEKTaX U SBJICHUIX;

—OCO3HaHHUEe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3HKH;

—IUTaHUPOBAHKME CBOETO Pa3BUTHA B NPUOOPETEHHH HOBBIX (PM3NUYECKUX 3HAHUM;



—CTpeMJIeHI/Ie aHaJII/I3I/Ip0BaTb 1 BBIABJIATH B3aUMOCBS3HU HpI/IpO,HBI, 06H_I€CTBa U 3KOHOMHKH, B TOM
YHCIIe C UCTOIb30BaHUEM (PHU3UIECCKIX 3HAHU;

—OIICHKA CBOMX JICHCTBMIA C Y4€TOM BIMSHUS Ha OKPY)KAIOLIYIO CPEAy, BO3ZMOXKHBIX TJI00AIbHBIX
MOCJICICTBHIA.

MeTal’[pe}]MeTl—[l)Ie pPe3yJdbTaThbl

B pesynbprare ocBoeHHsS MporpamMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO 0OmmIero oOpa3oBaHUS y
oOyyaromerocst OyayT copMUpOBaHEI MeTanpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE T03HABATEIBHbIC
YHHUBEpCcaJbHble YyueOHbIE JEUCTBHS, KOMMYHHMKAaTHBHBIE YHHUBEpCAlbHblE Yy4eOHblE JI€HCTBUS,
perylnsaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble 1ornyeckue geiicTBus:

® BBISBIISITH U XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUI);

® YCTaHABJIMBATh CYLIECTBEHHBIH NpPU3HAK KIAacCU(PUKALMU, OCHOBAHHUA s 00OOIIeHHS U
CpaBHEHUS;

® BBISBJISITH 3aKOHOMEPHOCTHM U TPOTHBOPEUMsT B paccMaTpuBaeMbIX (akTax, JJaHHBIX U
HaOIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;

® BBISBJISITh IPUYUHHO-CJIEICTBEHHBIE CBA3HM MPH M3Y4€HUU (U3NYECKUX SIBICHUN U MPOIECCOB,
JIeNaTh BBIBOJBI C MCIOJIb30BAaHUEM JIEAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKIIIOUECHHUH, BBIJIBUIATH
TUIOTE3bI O B3aUMOCBA3SIX (PU3MUECKUX BEJIINYMH;

® CaMOCTOSITENIPHO BBIOMpaTh CHoco0O pemieHuss ydeOHOW (Qu3nueckod 3amaun  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB peHIeHMs, BbIOOp Haubosiee MOAXOMAUNIET0 C Y4YETOM CaMOCTOSATENbHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

® JCII0JIB30BaTh BOIIPOCHI KAK MCCIIEIOBATEIbCKUM HHCTPYMEHT IO3HAHNUS,

® MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy OIBIT, HECIOXHBIA (pu3nueckuii
AKCIEPUMEHT, HEOOIbIIIOE HCCTeI0BaHne (PU3UYECKOTO SIBICHHUS;

® OIICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HWHGOpPMAIUIO, IMOJYYEHHYIO B XOJe
HCCIEeA0BaHUs WM SKCIIEPUMEHTA;

® CcaMOCTOSTEeNbHO (OPMYIUPOBATH O0OOIEHUS M BBIBOJBI IO pPE3ylIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

® MPOTHO3MPOBATH BO3MOXKHOE JajbHeHIee pa3BUTHE PU3NYECKUX IIPOLIECCOB, a TAK)KE BbIIBUTaTh
MIPEIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® IPUMEHATh PA3TUYHBIE METObI, MHCTPYMEHTBI U 3alpOChl IPU MOMCKE U 0TOOpe MHpOopMaIU
WIN JJAHHBIX C YY4ETOM MPEeATIOKEHHON yueOHOH pu3nueckoi 3aaaum;

® aHANM3HUPOBATh, CUCTEMATHU3UPOBATh W MHTEPIPETUPOBATh MHPOPMAIMIO PA3TUYHBIX BHUIIOB U
¢bopM npencTaBiIeHus;

® CaMOCTOSITENIbHO  BBIOMPATh ONTHUMAIBHYIO (QOpMy TpelacTaBieHHs HHPOpMAIUU U
WUTIOCTPUPOBATh pellaeMble 3a/ladll HECIOKHBIMH CXEMaMH, JuarpamMMamMu, MHOW Tpadukoil M HX
KOMOUWHAITUSMH.

KoMMmyHnKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:



e B Xx0Ji¢ OOCYXKIeHUs y4eOHOro Mmarepuaina, pe3ysbTaToB JTabOpaTOPHBIX padOT W TPOCKTOB
3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYK/JIaeMOU TeMbl U BBICKA3bIBATh HJICH, HAICIICHHBIC HA PEIICHUE
3aJauy M Moiiep kanue 01aroxKenaTebHOCTH OOIICHNUS;

® COIOCTABJISATh CBOM CYXJIEHHUS C CYXICHHSIMHU JIPYIHMX YYaCTHUKOB JUAJIOTa, OOHAPYKHBATh
pa3IM4ue U CXOACTBO MO3ULIUM;

® BBIPAXATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

e TyOJWYHO TPEICTABISATH PE3YJIBTATHl BBIOJHEHHOTO (U3WYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIe0BaHUs, IPOCKTA);

® TIOHMUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U UHANBUYaTbHON paOOTHI IPU PEIICHUN
KOHKPETHOW (PU3NIECKOM MPOOIIEMBI;

® TPUHUMATH I COBMECTHOM NEATEThHOCTH, OPraHU30BBIBATH JCHCTBUA MO €€ ITOCTHKEHUIO:
pacrmpeiensiTb pojH, OOCYXKAaTh MPOILIECCHl W PE3yAbTaThl COBMECTHON palboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOACH;

® BBHITIOJIHATH CBOIO YacTh PabOTHI, TOCTUTAsT KAUECTBEHHOTO Pe3yabTaTa 0 CBOEMY HAIPaBJICHHUIO
Y KOOPJAMHUPYSI CBOU JACHCTBUSA C APYTUMH YJIeHAMU KOMAaH/IbI;

® OIICHMBATh KAaueCTBO CBOETO BKJIaga B OOMIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUS.

PeryasiTuBHble yHUBepcalbHbIe YUeOHbIE A€l CTBUA

Camoopranuszaums:

® BBIBJISITH MPOOJIEMBl B KU3HEHHBIX M Y4YEOHBIX CHUTyalMsX, TPEeOYIOIIMX Ui pEeLIeHHs
(hM3UYECKUX 3HAHU;

® OpUEHTHPOBATHCSH B PA3IMUYHBIX MOJAXOAAX TMPUHATHS pElIeHUN (MHIMBUIYyalbHOE, MPUHSATHE
perieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);

® CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pelieHus] GU3NYECKOM 3a1auyl UM IUIaHa HCCIEI0BAHUS
C Y4€TOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBaTh INpeajiaraeMble
BapUAHTHI PELICHUM;

e Jienath BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

® J1aBaTh aJIeKBAaTHYIO OLIEHKY CUTYAIlMH U Mpeiarath 1jiaH e€ N3MEHEHNUS,

® OOBSACHATH MPUYMHBI TOCTHXKEHUS (HEIOCTUKEHUSI) Pe3yIbTaTOB JEATEIbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

® BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM UHCJIE€ B XOJ BBINOJHEHUS (DU3HUUECKOTO
UCCIIEIOBAHUSI HMJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBIIMXCS CUTYAIIH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEIH;

® OIICHUBATh COOTBETCTBUE PE3YNIbTATa IIENId U YCIOBHSIM;

® CTaBUTH ce0s Ha MECTO JIPYTOro 4eloBeKa B XOJE CIOpa WM JUCKYCCUUM Ha HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHUKY JPYIroro;

e TMpuU3HABaTh CBOE MPaBO Ha OMMOKY MPHU pelieHn: (U3NMUECKUX 3a/1a4d UK B YTBEPXKJICHUSAX HA
Hay4HbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

IIpenmeTHbie pe3yJibTaThI

K konmy oOyuenus B 7 kJiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXaTb
c(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:



® CIIOJIb30BaTh MOHATUSA: (U3UYECKUE M XUMHYECKHUE SIBJICHHSA, HAONIOJICHHE, HKCIIEPHUMEHT,
MO/IeNb, TUTIOTE3a, €IUHUIIBI (PU3MYECKUX BEITMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BELIECTBA
(TBEpHoe, kuakoe, Tra3000pa3HOE), MEXaHWYECKOe JBWXKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOACUCTBYIOWAs cuia, aegopmanus (ynpyras, IJIacTU4eckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e pasnuyath sBIeHUS (AU Py3us, TENI0BOE IBUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE JBM)KEHUE,
HEpPaBHOMEPHOE JIBM)KEHUE, UHEPILUS, B3aUMOJIEHCTBUE TEJ, paBHOBECHE TBEPIBIX TEJ C 3aKPEIIEHHON
OCBI0 BpAIlICHUs, Teperavya TaBJICHUS TBEPABIMU TEJIaMH, JKUIKOCTSIMH M Ta3aMu, aTMoc(epHoe
JaBJICHUE, [IJITaBAaHUE TeJl, IPEBPALLIEHHS] MEXaHUYECKOM SHEPTHH ) IO OITMCAHUIO X XapaKTEPHBIX CBONCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SIBIICHHE;

® pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3MUECKUX SBICHUH B OKPY)KAIOIIEM MUpPE, B TOM YHCJIIE
(bu3UYecKue SBJICHHS B PUPOJIC: MPUMEPHI ABUKEHUS C PA3TUYHBIMUA CKOPOCTSIMU B )KHBOM M HEXKHBOI
MpUpoJie, AEMCTBUE CUJIbI TPEHUS B MPHUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO AABJICHUS Ha >KUBOMN
OpraHusM, IJaBaHUE PbIO, pblUaru B TEJ€ YeNIOBEKa, NMPU 3TOM IMEPEBOIUTH MPAKTUYECKYIO 3a]ady B
yueOHY10, BBIJICNATH CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SBJICHUN;

® OMNUCHIBaTh U3yYEHHBIE CBOICTBA Te U (pU3NUECKUE SABICHUS, UCTIONIB3YS (PU3NYECKUE BETUUNHBI
(macca, 00bEM, TUNIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTb, CHJIa YIPYTOCTH, CUJia
TSYKECTH, BEC Telsla, CUJIa TPeHHs, JaBlieHue (TBEPIOro Tena, )KUAKOCTH, Ta3a), BHITAIIKMBAIOIIAs CUJIA,
MexaHu4eckas paboTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHJIBI, KOY(DPHUIIMEHT IMOJIE3HOTO IECUCTBHS
MEXaHU3MOB, KHWHETHYECKas W TOTCHIMAJIbHAS DSHEPrus), MPU ONHCAHWHM TMPABHIBHO TPaKTOBAThH
(DMBUYECKUN CMBICT HCIIOIB3YEMBIX BEIMYMH, X O0O3HAYCHHUS W CIUHMIBI (PU3WYECKUX BEIIUYMH,
HaxoJUThb (HOPMYJIBI, CBS3BIBAIONINE JAHHYIO (PM3UYECKYIO BEIUYHHY C IPYrUMU BETUIMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

® XapakTepu3OBaThb CBOWCTBa Tel, (U3MUECKHUe SIBICHUS U MPOIECCHI, HCIOJIb3YyS IpaBHIia
CIIOKEHUS cui (BIOJIb OJHOW mpsmMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MPaBUIIO
paBHOBecHs pblyara (0J10Ka), «30JI0TOE MPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM IHEPTUH,
IIPY 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATH €0 MaTEMaTHUECKOE BhIPAKEHHE;

e OOBACHATH (PU3NUYECKUE SABIICHUS, TPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaI i
MPAKTUKOOPUEHTUPOBAHHOTO  XapakKTepa: BBIABIATh IPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00bsCHEHHE U3 |—2 JTOTMYECKUX IIIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PM3UYECCKUX SIBJICHHH,
(bu3MyYeCcCKuX 3aKOHA UM 3aKOHOMEPHOCTH;

e peuiath pacu€THbIC 3a7a4d B 1-2 AelcTBUS, MCIONb3YsS 3aKOHBI M (HOPMYIIBbI, CBS3BIBAIOIINE
(dbuznyecKkre BEIMYUHBI: HA OCHOBE aHAlIM3a YCIOBHS 3a/1a4H 3alHUChIBAaTh KPATKOE YCIOBUE, MOICTABIATh
¢busznueckue BeNUYUHBI B (GOpPMYJIbl M MPOBOJUTH pPAcu€Thl, HAXOIUTh CIPABOYHBIC JaHHBIE,
HE0OXO0IUMBIE [yl PEIICHUS 3314, OLICHUBATh PEATUCTHUYHOCTD MOTYYeHHON (U3NYECKOM BETUUHHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIMTh HPHU MOMOIIU (PU3NYECKHMX METOJOB, B
OMHMCAHWU HCCIEJOBAHUS BBIACTATH TPOBEPIEMOE MpEANooKeHne (TUMOTe3y), pazaudarh |
HMHTEPIPETUPOBATH MOTYUYCHHBIN pe3ylbTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, JIENaTh BBHIBOJBI 110 €T0
pe3ynbTaTam;

® TMPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SIBICHUN WM (PU3MUECKUX CBONCTB Te:
dbopMynupoBaTh TpOBEpsSEMble  MPEANOJOXKEHHS, CcoOUpaTh YCTAaHOBKY M3  MPEUI0KEHHOTO
00opynoBaHus, 3aMUCHIBATH X0 OMBITa U (POPMYTUPOBATH BHIBO/IBI;

® BBIMOJHATH TMPSMbIE HM3MEPEHUS PACCTOSHUS, BPEMEHHM, Macchl Tela, 00bEMa, CHIBI U
TEMIEPATYPhI C UCTIOIB30BAHUEM aHAIOTOBBIX U IU(PPOBBIX MPHOOPOB, 3aMUCHIBATH MOKA3aHUS PUOOPOB
¢ y4€TOM 3aJJaHHO} aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHUH;



® MPOBOAWUTH HCCIEAOBAHHE 3aBHCUMOCTH OJHOM (U3WYECKON BEIWYMHBI OT JPYrod ¢
HCI0JIb30BAHUEM IPSAMBIX U3MEPEHUN (3aBUCHMOCTH IIYTH PaBHOMEPHO JBHXKYILETOCS Te€JIa OT BPEMEHU
JBYDKEHUS TENa, CUJIbl TPEHUS CKOJILKEHHUS OT Beca Telsa, KauyecTBa 0OpabOTKM MOBEPXHOCTEH Tell M
HE3aBUCUMOCTH CUJIbI TPEHMS OT IUIOIIAJM COIPUKOCHOBEHMS TEJ, CUJIbl YIPYTOCTU OT YAJUHEHUS
MPYKUHBI, BRITAIKABAIOUICH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCUMOCTH OT IUNIOTHOCTH T€JIa, OT IIIyOUHBI, HA KOTOPYIO IMOIPYKEHO TEJIO, YCIOBUH IJIaBaHUS Tell,
YCIIOBUH paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B IUIAHUPOBAHHWM YYEOHOI'O HCCIIEJOBAHUS,
cOOMpaTh YCTAHOBKY M BBINOJNHATH HW3MEPEHUs, CIEAys MpPEIOKEHHOMY IUIaHy, (HUKCHPOBATH
pe3ybTaThl TOJTYYEHHOW 3aBHCHUMOCTH (DU3MYECKMX BEIMYMH B BHIEC NPEAIOKCHHBIX TaOMUI M
rpaduKOB, IENIaTh BHIBOJIBI MO PE3YJIbTATaM HCCIICAOBAHUS;

® IPOBOJWUTH KOCBEHHBIC M3MEpPEHHs (PM3UYECKUX BEIUYMH (TUNIOTHOCTH BEUIECTBA XKUIKOCTH H
TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHMS], 1aBJIEHUE BO3/yXa, BBITAJKUBAIOLIAs CUJIa, IEHCTBYOMIAs Ha
MOTPYKEHHOE B KUJIKOCTh TENO, KOAPPUIMEHT MOJIE3HOTO AECUCTBUS MPOCTBIX MEXAaHU3MOB), CIELYs
MPEI0)KEHHOW MHCTPYKIMH: TIPU BBIIIOJIHEHUU U3MEPEHUHN COOMPATh 3KCIIEPUMEHTAIIbHYIO YCTAHOBKY U
BBIYMCIISATh 3HAYEHUE UCKOMOW BEJTMUMHBI;

e coOmo/aTh NpaBUia TEXHUKK O€30MaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000pYI0BAaHUEM;

® YKa3blBaTh MPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOUINECs] COCyHAbl, OapoMeTp, phlyar, MOABI)KHBIA W HENOABHKHBIN OJIOK,
HaKJIOHHAsI MJIOCKOCTh;

® XapakTepu30BaThb MPUHLUIBI ACUCTBHUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OTOPOM Ha UX ONMCAHUS (B TOM YKCJIe: MOAUIMITHUKH, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCHOJb3ys 3HAHHUS O CBOWCTBAX (PU3NYECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJUTH IpPUMEPHl (HaXOAUTh MH(MOPMAIMIO O IpUMEpax) MPAKTHYECKOTO HCIOJIb30BAHMS
(M3UYECKUX 3HAHWN B TOBCETHEBHON JKM3HHM JUIs OOecreueHuss Oe30MacHOCTH TPH OOpaIleHUU C
npubopaMu M TEXHHYECKUMH YCTPOMCTBAMH, COXPAaHEHMs 3/0pOBbsl M COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeIe;

® OCYIIECTBJISATh OTOOpP HMCTOYHMKOB HMH(popMmanuu B VHTEepHETE B COOTBETCTBUU C 3alaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM W MyTEéM CpaBHEHUs Pa3IUYHBIX MCTOYHHUKOB
BBIJIENIATh HH(POPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUNBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

® CIIOJIb30BaTh IPU BBINOJHEHUM Y4YeOHBIX 3aJaHUN HAY4YHO-IIONMYJSIPHYIO JIUTEpaTypy
(Gu3M4ecKoro cojiep)kaHus, CIPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BiaaeTs npuémamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;

® Co3JaBaTh COOCTBEHHBIE KPATKUE MMCbMEHHbBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3 HCTOYHHUKOB
uHbopManuu (PU3UYECKOro COJACpPXKAaHUSA, B TOM 4YHCJIE MYOJUYHO JeNlaTh KpaTKUE COOOLIEHHS O
pe3yibTaTtax MPOEKTOB WM y4eOHBIX MCCIENOBAHUM, NPH 3TOM IPAMOTHO MCIOJB30BaTh M3y4EHHbIN
MOHATUHHBIN anmnapat Kypca (PU3MKH, COIIPOBOKIATH BBICTYIUICHHUE ITPE3CHTALIUCH;

® [IpY BHIINOJHEHUU Y4E€OHBIX POEKTOB U MCCIEIOBAHUN pacHpenessaTh 00s3aHHOCTU B IpyIIE B
COOTBETCTBUU C IIOCTABJICHHBIMM 3aJjadyaMU, CJIECIUTh 3a BBINOJIHEHHWEM IUIaHA ACUCTBHM, aJ€KBATHO
OLICHUBaThb COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTh TIPYIINbI, BBICTPaNBaTh KOMMYHUKAaTHBHOE
B3aUMO/JICHICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHiy oOyueHus B 8 kJiacce rpeIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

® JCIOJb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTANINYECKUE U aMOp(HBIE TeIa, HACBHIILIEHHBIH 1 HEHACBIILICHHBIN
nap, BJIaXHOCTb BO3/yXa, TEMIIEpAaTypa, BHYTPEHHsISI SHEpPrus, TEIUIOBOW JBHUraTellb, 3JIEMEHTAPHBIN



ANEKTPUUECKUH 3apsl, ICKTPUUECKOE T10JIe, TPOBOHUKHU U AUIEKTPUKH, TOCTOSTHHBIN AJIEKTPUUECKHUI
TOK, MarHUTHOE T10JIE;

e pasnuyarh SBJIEHMS (TEIJIOBOE pacIIMpPEHHME M CKaTUe, TeIUIoNepeada, TEII0BOE paBHOBECHE,
CMayMBaHMUE, KaNWUIAPHBIC SBJICHUS, UCHApPEHHE, KOHACHCAIMS, IUIABJICHUE, KpUCTAJIM3ALUS
(oTBepneBaHue), KUNIEHUE, TEIIonepeaayda (TerIoNpOBOIHOCTb, KOHBEKIIHS, U3TyYEHHUE), AIEKTPU3ALUs
T€J, B3aUMOJICHCTBUE 3apsi/I0B, AEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEHCTBHE
MAarHuTOB, JCUCTBHE MArHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, SJIEKTPOMArHUTHAs WHIYKIUSA) IO
OTIMCAHUIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OTBITOB, JCMOHCTPHPYIOIIUX JaHHOE (hr3mdeckoe
SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MYCCKUX SIBJICHHI B OKPYXKAOIIEM MUPE, B TOM YHCIIE
(dusnyuecKkue SBIICHUS B MPHPOJIC: MOBEPXHOCTHOE HATSHKCHHE M KalWUIAPHBIC SBJICHUS B TIPHUPOJIE,
KpUCTAJUTBI B TIpUpo/ie, u3nydeHue ColHila, 3amep3anue BOJ0EMOB, MOPCKUE Opr3bl, 00pa30BaHKE POCHI,
TyMaHa, WHes, CHera, JJIEKTPUYECKHE SIBJICHUS B aTtMocdepe, IJIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMJI, Jpei( MOJI0COB, poJib MAarHUTHOIO MOJIS JUIsl JKU3HU Ha 3emile, MOJISpHOE
CUSIHUE, TIPU STOM TEPEBOJAUTHIIPAKTUUYCCKYIO 3a/1a4y B Y4€OHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKyu) pU3NUECKUX SBICHUII;

® ONUCHIBATh U3YUYCHHBIEC CBOMCTBA TEN U (PM3UYECKHE SIBJICHUS, UCTIONIBb3Yys (PHU3NUECKUE BEITMUNHBI
(TemmepaTypa, BHYTPEHHSSI JHEpPTrHus, KOJIHYECTBO TEIUIOTHI, yJENbHAs TETUIOEMKOCTh BEIECTBA,
yAenpHas TeIJIoTa IUIAaBJICHHS, yJelibHas TeIuioTa mapooOpa3oBaHMs, yJelbHas TEIUIOTa CropaHus
TOIUIMBA, KO3(pPUIMEHT MOJIE3HOT0 AEMCTBUS TEINIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXXHOCTh BO3/1yXa,
ANIEKTPUYECKHI 3apsijl, cuja TOKa, AEKTPUIECKOe HapsKeHNe, COTPOTUBIICHUE POBOJHUKA, YIEIbHOE
COMPOTHBIIEHUE BEIIEeCTBA, pabOTa W MOUIHOCTh 3JIEKTPHUYECKOr0 TOKA), MPU ONHUCAHUU TMPABUIHHO
TpakToBaTh (DM3UYECKUN CMBICIT HCHOJb3YEMbIX BEIMYMH, O0O3HAUYEHHUS M EIUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOLINE JaHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMU BEIHMUYNHAMU,
CTPOUTH rpaQUKU N3YYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYUNH;

® XapakTepu3OBaThb CBOWCTBA Tel, (PU3MUECKUE SBJICHHUS U MPOLECCHI, HCIOJIb3YS OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH CTPOEHHUS BEIIECTBA, MPUHLIUI CYNEPIIO3UINH MOJei
(Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsija, 3akoH OMa JijIs yyacTka 1enH, 3akoH JIKoymsa—
JleH1a, 3aKOH COXpaHEHHsI SHEPTUHU, IIPU STOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alHUCHIBATD
€ro MaTeMaTU4YeCKOE BHIPAKECHUE;

e OOBACHATH (PU3UYECKHE IPOLIECCHl U CBOMCTBA TEl, B TOM YHUCIE€ M B KOHTEKCTE CHUTYaIuil
MPAKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh I[PUYUHHOCIEIACTBEHHbIE CBSA3H, CTPOUTH
00BbsICHEHHE M3 1—2 JOTHYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (DU3UUYCCKUX SBJICHUH,
(bu3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

e pemiath pacu€THbIC 3aJa4ll B 2—3 AEWCTBUS, MCIOJb3YysS 3aKOHBI M (DOPMYIBI, CBS3BIBAIOIINE
¢buznyecKkrue BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3aJayd 3alUCBhIBaTh KPAaTKOE YCIOBHE, BBHISBISTH
HEJOCTAaTOK JAaHHBIX JUISl peUIeHHs 3aJayd, BbIOMpATh 3aKOHBI U (POPMYINbI, HEOOXOAUMbIE Ui €&
pelleHus, MPOBOAWTH pacuy€Thl M CpPAaBHUBATh IMOJIyY€HHOE 3HAuYeHHE (U3UUECKON BEIHYUHBI C
W3BECTHBIMU JIaHHBIMH;

® pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh MPH MOMOIIN (PUIUYECKHUX METOJIOB,
WCIOJb3ysl ONUCAaHWE MCCIENOBAHUA, BBIIEHATh IPOBEPSIEMOE  MPEANOJIOKEHHUE, OLEHUBATH
MPaBUIILHOCTh NOPSJIKAa MPOBEICHUS UCCIEA0BaHMs, 1€TaTh BEIBOIbI;

® TMPOBOJUTH OMBITHI O HAOMIOJNEHUI0 (DU3MYECKHX SBICHUN WM (U3NYECKUX CBOWCTB Tel
(KanuisipHbIE SBJICHMSI, 3aBHCHMOCThH JaBIIEHUS BO3yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCTBIBAHMS M HAarpeBaHus TpPU M3ITYYCHHH OT I[BETa H3Iy4aromieil (Moriolfaromei)
MOBEPXHOCTHU, CKOPOCTh MCIAPEHUsl BOJbI OT TEMIEPaTyphl >KMAKOCTH M IUIOHIAAM €€ MOBEPXHOCTH,
ANEKTPU3aLUS TET U B3aMMOIEHCTBUE FIEKTPUUECKUX 3apPsAI0B, B3aUMOJIEHCTBHE MOCTOSIHHBIX MArHUTOB,



BU3YyaJIM3alisl MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB, IEHCTBUS MarHUTHOT'O I10JI HA IPOBOJIHUK C
TOKOM, CBOMCTBA 3JEKTPOMArHuTa, CBOWCTBA AJIEKTPOJBUraTelNsl MOCTOSHHOTO TOKa): (OPMYIUpPOBATH
MIpOBEpSEMBbIE MPEATIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHUS, OTIMCHIBATH X0/
OTIbITa U POPMYIUPOBATH BHIBOJIBI,

® BBINOJIHATH NPSMbIE U3MEPEHMSI TEMIIEPATYPbI, OTHOCUTENBHOMN BIa)KHOCTH BO3/yXa, CHJIbI TOKa,
HaNPsHKEHHS C UCTI0JIh30BAHNEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UYECKUX BEITUYMH, CPAaBHUBATD
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEITHOCTH;

® POBOAWUTH HCCIEJAOBAHUE 3aBHCUMOCTH OJHOM (U3WYECKON BEIWYMHBI OT JPYrod C
HCIOJIb30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTb COIPOTHUBIIEHUS IHPOBOJAHMKA OT €ro JJIHHBI,
IUIOLIAIM TOTIEPEYHOr0 CEYEHMsI U YJIENbHOIO CONPOTHBIIEHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA,
UIYIIEr0 uyepe3 MPOBOJHUK, OT HAIPSDKEHUS Ha MPOBOJHHMKE, HCCIIEIOBAaHUE IOCIIEIOBATEIBHOTO U
NapajuleIbHOTO COEIMHEHUI NPOBOJHUKOB): IJIAHUPOBATh HCCIEJOBaHHE, COOMpATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHMs], Ccleays NpPeUIOKEHHOMY IUIaHy, (PMKCUpPOBATh pE3yNbTaThl IMOJYYEHHON
3aBUCHUMOCTH B BUJI€ TaOJIMI U TpapMKOB, 1€1aTh BHIBOBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

® MPOBOJUTH KOCBEHHbIE M3MEPEHHsS (PU3MUECKUX BEIWYMH (yIelibHas TEIIOEMKOCTh BEILECTBa,
CONPOTHBIIEHUE MPOBOJHUKA, paboTa M MOUIHOCTh AJIEKTPUYECKOTO TOKA): IUIAHUPOBATH HU3MEpPEHUS,
coOuparh FKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIE1ys MPENI0)KEHHON HHCTPYKIIMH, U BBIYUCIISATH 3HAUEHUE
BEJIMYUHBL;

e coOmoaTh MpaBula TEXHUKU 0€30TaCHOCTH MpH paboTe ¢ J1abopaTopHBIM 000pyI0BaHUEM;

® XapakTepu30BaThb MPUHLUIBI ACUCTBHUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OTOpOM Ha WX OMUcaHus (B TOM YHCIE: CUCTEMa OTOIUIEHHS JAOMOB, TMIPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CYETUMK DIIEKTPUUYECKOM HSHEPruM, 3JIEKTPOOCBETUTENIbHBIE TMPUOOPHI,
HarpeBaTesbHbIE 3JEKTPONpPHOOpPHl (IPUMEPHI), SIEKTPUUYECKHE MPEJOXPAaHUTENIH, 3SJIEKTPOMArHuT,
JIEKTPOJBHUraTeNlb MOCTOSIHHOTO TOKA), HMCMOJIb3Ysl 3HaHMS O CBOWCTBaX (PM3WYECKUX SIBICHUH H
HE0O0XouMbIe PU3MUECKHIE 3aKOHOMEPHOCTH;

® paclo3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOMCTBA M W3MEPHUTENIbHbIE NMPUOOPHI MO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM ()KMJIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETp, T'MTPOMETp, [BUIATEIIb
BHYTPEHHEI0 CrOpaHHs, 3JEKTPOCKOI, PEeOCTaT), COCTABIATh CXEMbl DSJIEKTPUUYECKMX Lened ¢
[IOCJIEIOBATEIbHBIM M MapaJlIebHbIM COEJUHEHHEM 3JIEMEHTOB, pa3iuyas YCIOBHbIE O0O3HAuCHMS
3JIEMEHTOB JIEKTPUYECKUX LIeNeil;

® IPUBOJUTH IpUMEPHl (HaXOAUTh MH(MOPMAIMIO O IpUMEpax) MPAKTHUYECKOIO HCIOJIb30BAHMS
¢Gu3nyecKkux 3HaHUM B TOBCEAHEBHOW JXKM3HU A obOecreuyeHus OE30IaCHOCTH INpH OOpaIleHUM C
npubopaMM M TEXHUYECKUMHU YCTPONCTBAMH, COXpPAaHEHHs 3/I0pOBbsl M COOJIOAECHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKaIOIIEH Cpefie;

® OCYIIECTBJIATH MOMCK MHpopManuu (uznyeckoro cojepxaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUW M IYTEM CpaBHEHMs JOIOJHUTENIBHBIX HMCTOYHHUKOB BBIAEIATH HH(OpMAaIHIo,
KOTOpast ABJSIETCA NPOTUBOPEUMBOM HIIM MOXKET OBITh HEJIOCTOBEPHOM;

® CIIOJIb30BaTh IPU BBINOJHEHUM Y4YeOHBIX 3aJaHUN HAYYHO-TOMYJSIPHYIO JIUTEpaTypy
($U3MYeCKOro CoJep)KaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTh VHTepHeT, BiaaeTh NpHEMaMHu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

e co37aBaTh COOCTBEHHbIE MMCbMEHHBIE M KpaTKHe YCTHBIE COOOIIeH s, 000011as MH(OpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COJIEpXKaHUs, B TOM YHUCIIE ITyOJIMYHO MPECTABIATh Pe3yabTaThl
IIPOEKTHOM WJIM MCCIEAO0BATEIbCKON NEATENBHOCTH, MPU 3TOM I'PaMOTHO HCHOJIb30BaThb W3Y4YECHHBIN
MOHATUIHBIN anmnapat Kypca (PU3MKH, COMPOBOXKIATH BHICTYIUIEHHE ITPE3CHTALIUCH;

® [P BBINOJHEHUH y4eOHBIX MPOEKTOB M MCCIEA0BAaHUM (PM3UUECKUX MPOIIECCOB paclpesensTh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C MMOCTABICHHBIMU 33/1a4aMU, CJICIUTh 32 BHIIOJHEHUEM IUIaHA



HeﬁCTBHﬁ U KOPPEKTHUPOBATH €ro, aICKBATHO OLICHUBATH CO6CTBCHHBII>1 BKJIad B ACATCIBbHOCTDL I'PYIIIIBI,
BBICTpanBaTb KOMMYHHUKATUBHOC BSaI/IMO,Z[ef/’ICTBI/Ie, MMPpOABJIAA TOTOBHOCTD pa3pCllaTh KOH(bHHKTbI.

K xonimy oOyuenust B 9 kjiacce mpeIMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTD y O0OYHAIOIIUXCA YMEHUI:

® N CIIOJIb30BaTh IIOHATHUA. CUCTEMA OTC‘-IéTa, MarepuajibHad TOYKa, TPACKTOPUA, OTHOCUTCIBHOCTD
MEXaHMYECKOTO IBIIKEHUS, aedopmanms (yrnpyras, IUIACTHYECKas), TPEHHUE, IIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aOCOJIOTHO TBEPIOE TEJO, ICHTP TSIHKECTH
TBEPAOro Tela, paBHOBECHE, MEXaHWYECKHE KOJICOAHWS W BOJIHBI, 3BYK, MH(QPA3BYK U YIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, IIKaJla 3JICKTPOMArHMTHLBIX BOJIH, CBCT, 6J'II/I30pyKOCTb U OaJIbHO30PKOCTD,
CIICKTPbI UCITYCKAHUA U MOTJIOIICHUA, anb(l)a, 6eTa- " raMmma-usJIydCHus, U30TOIIbI, AACPHAA SHCPIrCTHUKA,

® pa3nuyaTth SBJICHUS (pPaBHOMEpPHOE U  HEPAaBHOMEPHOE MPSIMOJIMHEWHOE  JIBIDKEHUE,
PaBHOYCKOPEHHOE TPSIMOJMHEWHOE JBIIKEHHUE, CBOOOJHOE TAJCHUE TEJ, PABHOMEPHOE JBIIKCHUE TIO
OKpPY>XHOCTH, B3aUMOJICHCTBHE TEJl, PEaKTUBHOE JBIKEHHE, KoJeOaTebHOe IBMKCHUE (3aTyXaromme u
BBIHYXXACHHBIC KOJ'I€6aHI/I$[), PE30HAHC, BOJHOBOC JIBWXXCHUC, OTPAKCHHUEC 3BYKa, HpﬂMOJ’H/IHGﬁHOC
pacrpocTpaHeHHe, OTpaK€HHEe W TPEJIOMIICHHE CBETa, II0JIHOE BHYTPEHHEE OTpakeHUE CBETa,
pasiokeHue Oesoro CBETa B CIIEKTP U CJIOKECHUE CIIEKTPaIbHBIX IIBETOB, TUCIIEPCHS CBETA, €CTECTBEHHAS
PaanOaKTUBHOCTb, BOBHUKHOBCHUC JIMHENYATOrO CIICKTpa I/ISJIy‘—IeHI/IH) M0 OIMMCAHHIO UX XapPaKTCPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIUX JAaHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC,

® pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX PU3NUYECKUX SBJICHHUI B OKpYKarollleM MUpe (B TOM 4Hciie
CbI/ISI/I'—IeCKI/Ie SABJICHHUA B HPHUPOAC: MPHUIIMBBI W OTJIWBBI, JABUKXCHHEC IIJIAHCT Comngeunou CHUCTEMBI,
PCAKTUBHOC JBWXCHHEC KHUBBIX OPTraHU3MOB, BOCIPHATUC 3BYKOB JKHUBOTHBIMHU, 3CMIICTPACCHHC,
CEeCMHUYECKHE BOJIHBI, OIYHaAMH, 35XO, HBC€TAa TECJ, ONTUYCCKHUE ABJICHHUA B IIPHUPOIC, OMOJIOTMYECKOE
NCWCTBUE  BHUIMMOTO, YJIbTPA(HOIETOBOTO W  PEHTTEHOBCKOTO  W3JIyYEHHWH, E€CTECTBCHHBIN
pPaIMOaKTUBHBIA (POH, KOCMHUYECKHE JIyYH, PaAHOAKTHBHOE U3Ty9YEeHUE IPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PaMOAKTUBHBIX M3JTyUYCHHH HAOPTaHW3M 4YeJIOBEKa), MPH ATOM NEpPEBOJIUTH MPAKTHYECKYIO 3371ady B
y4eOHYI0, BBIJICISATH CYIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUUECKUX SBJICHHI;

® OIUCHIBATh U3YUYCHHBIC CBOWCTBA TeJ U (U3NIECKUE SIBICHUS, UCTIONB3Ys (PU3UICCKUE BEITNIHHEI
(cpenmHsisi 1 MCHOBEHHAsi CKOPOCTh TeJia TPU HEPABHOMEPHOM JBIDKECHHH, YCKOPEHUE, NEpeMeIleHHE,
MyTh, YIJIOBasi CKOPOCTb, CHJIA TPEHHSI, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MaICHUS,
BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHWYeCKasi pad0Ta U MOIIHOCTb, MOTCHIIUAIbHAS SHEPTUs
TeJa, MOTHATOrO HaJl MOBEPXHOCTHIO 3€MIIM, TIOTEHIIMAIbHASL SHEPTHS CKATON NPYKUHBI, KHHETHYECKAST
SHEPTHs, TTOJIHAS MEXaHUYeCKasl SHEPTHsl, IEPUOJT M YaCTOTa KOJIeOaHHId, JUTMHA BOJIHBI, TPOMKOCTH 3BYKa
M BBICOTAa TOHA, CKOPOCTh CBETA, IOKa3aTellb MPEJIOMIICHUS CpElbl), TPU OIMCAHWH TPABUIHLHO
TPAaKTOBaTh (U3UYECKUN CMBICI HCIOJB3YEeMbIX BEJIMYHMH, OOO3HAYCHHUS W CIAUHUIBI (DU3UYCCKHUX
BEJIMYUH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (GU3NUYCCKYIO BEIIMYMHY C APYTHMHU BEJTHYUHAMH,
CTPOMTH TpaUKH U3YUCHHBIX 3aBUCUMOCTEH (PU3HMUCCKUX BEINYHH;

® XapaKTEpU30BaTh CBOWCTBA TeJ, (PU3HUCCKHE SBICHUS U MPOIECCHI, UCIIOJIB3YS 3aKOH COXPaHEHHSI
SHEPIUH, 3aKOH BCEMHUPHOIO TATOTCHUS, MPHHIMI CYIEPIO3HMIMUA CHJI, MPHHIUI OTHOCHTEIHHOCTH
lanunest, 3akoHbl HploTOHA, 3aKOH COXpaHEHUS MMITYIbCA, 3aKOHBI OTPAXKEHUSI U MPEIOMIICHHSI CBETa,
3aKOHBI COXpaHEHHs 3apAJ0BOTO M MAacCOBOTO 4YMCEN MPHU SJEPHBIX PEaKIHSIX, MPU 3TOM JaBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHUE;

e OOBACHATH (PU3UYECKHE MPOIIECCHl M CBOICTBA T€d, B TOM YHUCIE€ U B KOHTEKCTE CHUTYaIuil
MPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOHTH
00BsicHEeHHE U3 2—3 JOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—3 M3yYEHHBIX CBOWCTBA (PM3MUECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

e permiath pacu€THBIC 3a/1a4M (OTMPAIOLTUECS HA CUCTEMY U3 2—3 YpaBHEHHH ), UCTIONB3YS 3aKOHBI U
dbopMynbl, CBs3bIBaMONIME (DU3MUECKHE BEIMYUHBI: HAa OCHOBE aHalM3a YCIOBUS 3a/laddl 3alHChIBATh



KpaTKoe yCIIOBHUE, BBISBIIATH HEOCTAIONINE WM M30bITOUYHbIE JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIE /IS PELICHHS, IPOBOAUTH PACUETHI M OLIEHUBATh PEATMCTUYHOCTD IOJy4YE€HHOTO 3HAUCHHS
(U3HUECKON BEIIMYUHBL;

® pacro3HaBaTh MPOOJEMBI, KOTOpPBIE MOXKHO pPEIIUTh IMPU HOMONIM (PU3HMUECKUX METOJIOB,
UCTOJNB3ysl ONHUCAHHE HWCCICAOBAHUS, BBIIENATH IPOBEPSIEMOE  IPEIINOJIOKEHUE, OICHUBATh
MIPAaBUIBLHOCTH TMOPSKA MPOBEACHUS MCCIECIOBAHUS, JIENIaTh BBIBOJBI, HHTEPIPETUPOBATH PE3YIbTATHI
HaOJII0IEHUI U OIIBITOB;

® POBOAWUTH OIBITHI MO HAOMIONEHUIO (PU3MUECKUX SBICHUH WM (PU3UUECKUX CBOMCTB TEI
(u3ydenue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCHMOCTH NeproJia KojJeOaHwi
MPYKUHHOTO MasiTHUKA OT MAacChl TPy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT aMIUTATYIBI MAJIbIX
Kosie0aHNi, TPSMOJIMHEHHOE PacpOCTpaHEHHE CBETA, PasJIoKEHHWE OEJoro cBeTa B CHEKTP, U3yUCHHE
CBOMCTB M300pakK€HUs B IJIOCKOM 3€pKajie U CBOMCTB M300paKEHHS MpeJAMeTa B COOMPAIOIICH JIMH3E,
HaOJIF0/IeHNE CIUTOIIHBIX U JIMHEHYATHIX CIIEKTPOB U3IYYEHHS): CaMOCTOSTEIHHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO Habopa 0OOpyNOBaHUS, OMMCHIBATH XOJ OINbITA W €ro pe3yibTaTbl, (OpPMYIMPOBATH
BBIBO/IBI;

® IPOBOAWUTH TP HEOOXOIMMOCTH CEPUIO0 TPSMBIX H3MEPEHHH, OIpeNelsis CpeJHee 3HaueHhe
u3MepseMoil BennuuHbl ((POKycHOE paccTosiHHE coOMparoliel JIMH3bI), 000CHOBBIBaTh BHIOOp criocoda
u3MepeHus (U3MepUTeIbHOTro mpudopa);

® IPOBOJWTH WCCIENOBAHHE 3aBHCUMOCTEH (PH3MUECKMX BEIWYMH C WCIIOJE30BAaHUEM MPSIMBIX
M3MEepeHnH (3aBUCIMOCTbD IIYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBI)KEHUH 0€3 Ha4aIbHOW CKOPOCTH,
nepro/ia KoebaHnii MaTeMaTHIeCKOTO MasTHUKA OT JUTMHBI HATH, 3aBUCHMOCTH yIJIa OTPaKCHHUS CBETA
OT yIJia TaJISHHsI ¥ yIJia IPeIOMIICHUS OT yIila MajJieH s ): TUTAHUPOBATh UCCIICOBAHUE, CAMOCTOSATEEHO
coOuparh yCTaHOBKY, GUKCHPOBATh PE3YIbTATHI MOTYYEHHOHN 3aBUCUMOCTH (PU3NYECKUX BEIMYNH B BUIE
Tabnui 1 rpaduKoB, AeJIaTh BHIBOBI IO Pe3yabTaTaM HCCIEI0BaHUS;

® MPOBOJUTH KOCBEHHBIE U3MEPEHUS (HU3MUECKUX BETUYUH (CPEIHsIsi CKOPOCTh U YCKOPEHHE Tela
P PaBHOYCKOPEHHOM [BHKCHHM, YCKOpEHHE CBOOOJHOTO MaJACHUSA, KECTKOCTh MPYKUHBI,
KO3(PHUITMEHT TpeHUsI CKOJIBXKEHUS, MEXaHW4YeCKasi paboTa U MOITHOCTh, YaCTOTA U MEPUO KOJeOaHMi
MaTeMaTHUYECKOr0 U MPYKUHHOTO MasgTHUKOB, ONTHYECKAs cujla coOOMparolell IMH3bI, PaliOaKTUBHBIN
(GoH): TUIaHUPOBATH MU3MEPEHHUS, COOUPATh HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJIHATH U3MEpPEHUS,
cienys MpeioKeHHOW MHCTPYKIMH, BHIYMCIATH 3HAUCHHE BEJIMYMHBI M aHAIM3UPOBATH MOTY4YEHHbIE
Pe3yNbTaThl ¢ YYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUIA;

e coOmoaTh MpaBuia TEXHUKU O€30MacHOCTH MpHU padboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

® pa3nuyaTh OCHOBHBIC TPU3HAKH H3YYCHHBIX (U3UYECKHX MOJIENel: MarephaibHas TOoYKa,
abCcoI0THO TBEPAOE TEJO, TOUCYHBIN UCTOYHUK CBETA, JIy4, TOHKAas JIMH3a, IUTAaHETapHasi MOJIENIb aToMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO Spa;

® XapaKTepu30BaThb MPUHLUIBI ACUCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOpPON HAa MX OMHUCAHUS (B TOM YHUCIE: COUAOMETP, NATUUKH TMOJIO)KEHUS, PACCTOSHUS M YCKOPEHUS,
pakera, 3XOJIOT, OYKH, MEPUCKOI, (oToammapar, ONTHYECKUE CBETOBObI, CIEKTPOCKOI, JO03MMETD,
Kamepa BunbcoHa), uCronb3ys 3HaHHUsI O CBOMCTBaX (PM3MYECKUX SIBICHUIN U HeoOXoauMble puzndeckue
3aKOHOMEPHOCTH;

® CIIOJIb30BaThb CXEMbl U CXEMaTHYHbIE PHUCYHKHM HW3YYEHHBIX TEXHMYECKMX YCTPOWCTB,
M3MEPUTENbHBIX IPUOOPOB U TEXHOJIOTMUYECKHX MPOLECCOB MPU PELICHUH Y4eOHO-ITPAaKTUYECKHX 3a7ad,
ONTUYECKUE CXEMBbI JJIsl IOCTPOEHUS M300pakeHUH B IIJIOCKOM 3epKajie U coOuparolei JIMH3e;

® MPHUBOJIUTH NPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPAKTHUYECKOTO HCIIOJIb30BAHMS
¢u3nvecKux 3HAHWA B TIOBCEAHEBHOW >XM3HU M oOecreueHUs OE30MacHOCTH INMPH OOpaIIeHUH C



npubopaMu M TEXHUYECKUMH YCTPOHCTBaMH, COXpPAaHEHHs 3/0pOBbsI M COONIOACHUS HOPM
9KOJIOTUYECKOr0 MOBEAEHUS B OKPYKAIOLIECH CPEIE;

® OCYIIECTBJIATh NOUCK MH(pOpManuu (uzndeckoro coaep:kanusi B MHTepHETE, CaMOCTOSITEIBHO
dbopMynupys TOHMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIPEAEICHUS JOCTOBEPHOCTH MOJIYYECHHOU
nH(pOpMaIMY HA OCHOBE MMEIOLINXCS 3HAHUN M TOMOJHUTEIHHBIX HICTOYHUKOB,;

® ICIIOJIb30BaTh TMPH BBINIOJHEHWM YyYeOHBIX 3aJaHUN  HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy
(GU3NIECKOTO COAEp)KaHUs, CIPABOYHBIE MaTepHalibl, pecypchl ceth VHTepHeT, BiageTh NpuEMaMu
KOHCTIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHust HHPOPMALUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e co3MaBaTh COOCTBEHHBIE NHMCHMEHHBIE M YCTHBIE COOOIICHHST Ha OCHOBE HMHGOpMANMu H3
HECKOJIBKUX MCTOYHHUKOB (DU3MYECKOTO COICPIKAaHUS, MyOIMYHO MPEACTABIATh PE3YJIbTaThl MPOCSKTHOM
WJIM UCCJIEIOBATEIbCKON ACSATEIBHOCTH, IIPU 3TOM T'PAMOTHO HCIIOJIB30BAaTh WU3YYECHHBIA MOHATUHHBIN
anmapar M3y4aeMoro pasjena (U3MKM U CONPOBOXKJATh BBICTYIUIEHHE IIpEe3eHTalueil ¢ ydéToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHHUKOB.



TemaTu4yeckoe NIAHUPOBAHUE

7 kiacce

Bcero — 68

KonTpouabHbie padorsl — 4
JlaGopaTopHsbie pa6oThl — 9

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/n NPOrpamMMbl

KoaundecTBO
JaCOB

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTejibHbIE

pecypchbl

Paznes 1.®@u3uka u e€ poJib B IO3HAHUHU OKPY:KAIOLIEro Mupa

https://resh.edu.ru/

https://sferum..ru/

11} Pusia - nayka o npHpoze 2 https:/myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/

1.2 du3nyeckne BEIUYUHEI 2 htts://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/

1.3 EcrecTBEHHO-HAYYHBIN METO MO3HAHMS 2 https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo0.ru/7f416194

HToro no pazaeny 6

Pasznen 2.IlepBoHavasibHble CBEIEHUS 0 CTPOEHUHU BellleCTBA
https://resh.edu.ru/

2.1 Crpoenue BelecTna 1 https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/

29 JIBu>KEeHNE U B3aMMOJEMNCTBHE YACTHII ) https://sferum..ru/

BEIIIECTBA https://myschool.edu..ru/
https://m.edsoo0.ru/7f416194
https://resh.edu.ru/

2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 E::gzzf;izir:o(;% du.ru/
https://m.edsoo.ru/7f416194

Hroro no pasneny 5

Paznen 3./IBu:keHue U B3auMo/ieiicTBue Tej
https://resh.edu.ru/

3.1 MexaHu4ecKoe ABUKEHUE 3 https./sferum..ru/

https://myschool.edu..ru/

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



https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194

https://resh.edu.ru/
https://sferum..ru/

3.2 WNuepuus, Macca, MI0THOCTh 4 htts://myschool.edu..ru/
https://m.edsoo0.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/

33 Cuna. Buet cur 14 httgs://mvschool.edu..ru/
https://m.edso0.ru/7f416194

Hroro no paszgeny 21

Pasnen 4./1aBjieHue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
https://resh.edu.ru/

41 Hasnenne. [lepenada naBieHus TBEPIABIMU 3 https://sferum..ru/

TeJIaMH, KUIKOCTIMHU U Ta3aMu https://myschool.edu..ru/
https://m.edso0.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/

42 Jlapetie XKHAKOCTH ° https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/

4.3 ATtMochepHoe naBiIeHNE 6 htts://myschool.edu..ru/
https://m.edso0.ru/7f416194
https://resh.edu.ru/

. . https://sferum..ru/

4.4 i[zicg::;ommmcm 1 Ta3a Ha NOTpyKeHHoe 7 https://myschool.edu..ru/
bu6mmoreka [JOK
https://m.edso0.ru/7f416194

Hroro no pazaeny 21

Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUst
https://resh.edu.ru/
https://sferum..ru/

>1 Pabota u MomHoCTS 3 https://myschool.edu..ru/
https://m.edso0.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/

5.2 [IpocThie MeXaHU3MBI 5 htts://myschool.edu..ru/
https://m.edso0.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/

5.3 Mexanuueckasi SHEpPTrUst 4 httos://myschool.edu..ru/
https://m.edsoo.ru/7f416194

Hroro no pasneny 12

Pasnean 6. IloBTopenne n 06001enne.



https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f416194

6.1 | IloBTopenue n 000OIIEHHIT 3HAHUIA 2

6.2 | IlpomexyTouyHas aTTecTaIUs

HTtoro no pazaeny 3

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME

8 kiacce

Bcero — 68

KoHTposbHbIe padoTnl — 3

JladopaTopHbie pa6oTnl — 11

Ne KoanuectBo Jaexrponnmie

HaumeHoBaHue pa3ieioB U TeM (ungposwbie)

n/n JaCcOB

MPOrpamMmmbl oOpa3oBareJ/ibHbIE
pecypchl

Pa3nen 1. Tens1oBbIe sIBJIeHUS
https://resh.edu.ru/

1.1 CTpoeHue u CBOICTBA BEIECTBA 7 https://sferum..ru/

' P m https://myschool.edu..ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://sferum..ru/

1.2 T 21

CIVIOBHIE MPOUCCCHl https://myschool.edu..ru/
https://m.edsoo.ru/7f4181ce

Hroro no pazaeny 28

Pa3znen 2.9/iekTpryeckne 1 MarHUTHbIE SIBJIEHUSA
https://resh.edu.ru/

91 DJeKTpUYeCKUE 3apsbl. 3apsHKSHHBIC Tena U 7 https://sferum..ru/

' WX B3aUMOICIICTBUE https://myschool.edu..ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://sferum..ru/

2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 htth: //myschool.edu..ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://sferum..ru/

2.3 M 6

ATHHTHBIC ABICHHA https://myschool.edu..ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

2.4 DNeKTpOMAarHUTHAS WHIYKIUS 3 https://sferum..ru/

https://myschool.edu..ru/



https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/

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

HTtoro no pazaeny 36
Pa3nen 3. IloBTopenue u 00001IeHN e,

3.1 [ToBTOpenue u 00o0IEeHU 3HAHUI 3

3.2 [IpomexyTouHas aTTecTarus

Hroro nmo paszneny 4

OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME

9 kaace

Bcero — 102

KonTpoabHbie padorsl — 4

JlaGopaTopHbie padoTsl — 10

Ne JJIeKTPOHHbIE
w/ HanmeHoBaHMe pa3jae/ioB U TeM Konuyecr (un¢possie)
NMPOrpaMMmblI BO 4aCOB o0pa3oBarTejibHbIE
pecypchl

Paznen 1.Mexanuuyeckue siBJeHUs
https://resh.edu.ru/

11 MexaHn4ueckoe ABMKEHHUE U CIIOCOOBI €T0 10 https://sferum..ru/

OTIHCAHHS https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/

1.2 B3aumopericTBre Ten 20 httgs:/lmvschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/

1.3 3aKOHBI COXpaHEHUSI 10 httgs://mvschool.edu..ru/
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 40

Pa3zpen 2.Mexannueckue KoJIe0aHUA M BOJHBI
https://resh.edu.ru/
https://sferum..ru/

2.1 MexaHndeckre KoJaeOaHus 7 https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/

2.2 Mexanuveckue BOJTHBL. 3BYK 8 httos://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6

Hroro no pasneny 15



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6

Paznen 3.3HCKTPOM3FHI/ITH06 moJi€e U 3JIEKTPOMATrHUTHBIC BOJIHBI

https://resh.edu.ru/
31 DNEKTPOMAarHUTHOE TOJIe U 6 https://sferum..ru/
AJIEKTPOMATHUTHBIE BOJTHBI https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4.CBeToBble sIBJEHUS
https://resh.edu.ru/

4.1 3aKOHBI PaCpOCTPAHEHHS CBETA 6 https:/sferum..iu/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/

4.2 JIuH3bI ¥ on'THUYECKUE TPUOOPHI 6 https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/

4.3 Pasnoxenue 0€JI0ro CBETa B CIEKTP 3 ttps://sterum..r/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6

HToro no pazaeny 15

Pa3nen 5. KBaHToBbI€ ABJIEHUA
https://resh.edu.ru/

5.1 HcnyckaHue U MOrIONIEHHE CBETa aTOMOM 4 https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/

5.2 CTpoeHue aTOMHOrO sapa 6 ttps:/sterum..cu/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/

>3 AAnepHbie peakium ! https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17
Pa3nes 6.IloBTOpHTEILHO-00001IAI0IIMIE MOLY1b
https://resh.edu.ru/
[ToBTOpEeHue u 0000IIEHUE COIEpKaHUS Kypca https://sferum..ru/
6.1 8
¢dusuku 3a 7-9 kacc https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6

6.2 [IpomexyTrouHas aTTecTanus 1

Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://sferum..ru/
https://myschool.edu..ru/
https://m.edsoo.ru/7f41a4a6
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