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COJEPKAHUE OBbYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPA.

®usnka — Hayka o npupoze. SBneHus npupoxabl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka um npyrue ecrecTBeHHble HayKH H3y4yaroT NMPHpoONy. EcTecTBEeHHO-Hay4YHbIN
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spieHus. OmnucaHue
(bU3NYECKUX SBJICHUN C OMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®usnyeckue npubOpbl M MOpoUeAypa MNPSMbIX HU3MEPEHHM aHaJOrOBBIM M  IU(PPOBHIM
npubopom.
Jlabopamopnwvie pabomot u onvimel.
OnpezneneHue LEeHbI eJIEHUS MKalbl U3MEPUTEIBHOI0 Mpubdopa.
W3mepenne paccTOsTHU.
W3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pasMepoB MalbIX TE.
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W3mepenne Temneparypsl IPU NOMOILHU KUAKOCTHOTO TEPMOMETPA U IATUMKA TEMIIEPATYPBI.
6. [IpoBeaeHue uccneqoBaHus MO IPOBEPKE TUIIOTE3bI: JAIbHOCTh MOJETA HIAPUKA, MTYILIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIlIe, YeM OO0JIbIle BHICOTA ITYCKA.

Pa3nes 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBMKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopaeiicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U  TBEPIBIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenune 6pOyHOBCKOTO ABUKECHHUS.
2. HaGmonenue quddysum.
3. HaGmonenne siBmeHu, OOBACHSIONIMXCS TPUTSHKCHUEM WM OTTAJKHUBAHUEM YaCTHI]
BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. OueHka quamMeTpa aToMa METOJIOM PSIOB (C UCIOIb30BaHUEM (oTorpaduii).
2. OnbIThI 10 HAOTIOJEHHUIO TETIJIOBOTO PACIIUPEHUS ra30B.
3. OmnbITe MO OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYISIPHOTO TIPUTSKCHHUS.
Paszgea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu u BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO JIBUKEHHUS.
Habumroienue siBjaeHUs] UHEPIUH.
HabGnronenre n3mMeHeHus: CKOPOCTH MPHU B3aUMOICUCTBUU TEI.
CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJL.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlabopamopnusie pabomot u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIDKEHHUs (IIapuKa B OSKUIAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK JiaJiee).
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2. Ompenenenue CpeaHed CKOPOCTH CKOJIBXEHHsS Opycka WM IIapuKa 110 HaKIOHHON
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO Tena.

4. OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (nedopMaluu) TMPYKUHBI OT
IIPUIIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Tela W
XapakTepa COIpPUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBieHus TBEPABIMHU TE€IAMU, KUJIKOCTSIMHU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMochepa 3emnn u atmochepHoe namieHue. [IpHuMHBI CyIIeCTBOBAaHUS BO3IYIIHOM
obonouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE KUIIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTypBhl.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmaronirecs: CoCy/Ibl.
I'mppaBauyeckuit mpecc.
[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.
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6. 3aBHCUMOCTh BBITAJIKUBAIOUICH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U IJIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLLEH CUJIBI BECY BBITECHEHHOU KUAKOCTH.

8. YcnoBue muiaBaHus TeN: IUIABAHME WJIM MOTPYKEHHE TEJ B 3aBUCUMOCTH OT COOTHOIICHMS
IJIOTHOCTEN TeNa U )KUJIKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. MccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYXEHHON B *KHUJIKOCTh 9acTU
Tena.

2. OmnpeneneHrie BbITAIKUBAOLIEH CUJIbL, JEHCTBYIOLIEH HA TEJO, HOTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIbI, IEUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT
MAaccChl Tela.

4. OnbITbl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUJIBI, AEUCTBYIOLIEH Ha TEJO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUIKOCTH.

5. KoHcTtpynpoBanue apeoMmerpa WM KOHCTPYMpPOBaHUE JIOJAKM U  OlpeAelieHHe eé
rPY30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanunueckast pabotra. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJ] npocTsix MexaHu3MoB. IIpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomot u onvimol.
1. Onpenenenue pabOThl CHIIBI TPEHUS TP PAaBHOMEPHOM JBM)KEHHUU TeJla 0 TOPU30HTAIbHON
MIOBEPXHOCTH.
2. HccrnenoBanue yclIOBUI paBHOBECHUS pblyara.
3. Usmepenue KII/] HaKJIOHHOW MIOCKOCTH.
4. V3y4deHne 3aKOHA COXPAHEHUsI MEXaHUYECKON YHEPTHH.
8 KUIACC

Pa3nen 6. TensoBbie siBJI€HHUA.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3sMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUI BemiecTBa. Kpucramnuueckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO--KUHETHYeCKOH Teopun. (CmauMBaHWE W KamWUIIpHBIE SBIEHUSA. TerioBoe
pacIIMpeHne U CHKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUYKEHUS YaCTHII.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Terionepenada u
COBepIIeHHnEe padoThl. BUbI TeIIONEpe1aun: TEIJIOMPOBOAHOCTD, KOHBEKIINS, U3ITYICHHE.

KonnuecTBo TEIIOTHL. YIelbHas TEIIOEMKOCTh BellecTBa. TeImIooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTAIITMYECKHX
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BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanme u KoHueHcanus. Mcmapenue.
Kunenne. YnaenbHas TemioTa mnapooOpa3oBaHUS. 3aBUCHUMOCTh TEMIIEPATypbl KHUIIEHUS OT
aTMoc(hepHOTro JaBICHHS.
BnaxHocTs Bo3ayXa.
OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.
[Mpunmunsr  pabotel TermoBbix aBurareneit KIIJ[ TemmoBoro aBurarens. TemoBbie
JIBUTATENIH U 3aLIATA OKPYKAIOIIEN CPEBL.
3aKOH COXpaHEHUs U IPEBPALLCHUS SHEPTUH B TEIUIOBBIX MPOLECCaXx.
Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6mronenue nuddys3un.
Habmtoienue siBieHnii cMauuBaHUsI U KaWUISIPHBIX SBJICHUI.
Habmntoienue TemnoBoro pacivpeHus Ted.
H3meHeHue AaBlieHus ra3a Mpu U3MEHEHUU 00bEMa U HarpeBaHUU W OXJIAXKICHHH.
[TpaBuiia u3MepeHus TEMIIEpaTyphl.
Buae! renonepenaun.
OxJaxieHue Ipyu COBEPLICHUH PaOOTHI.

W NGO WNE

HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. HaOmronenue kuneHus.
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. HabGmroienue nocrostHeTBa TeMIEpaTyphl PU IUIaBJIECHUU.
13. Mogenu TenjaoBbIX IBUTATENCH.
Jlabopamopnwvie padbomot u onvimol.
1. OnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM MJIM caxapa.
3. OnbIThI 10 HAOTIOJEHUIO TETIJIOBOIO PACILIMPEHMSI Ta30B, )KUIKOCTEH U TBEPABIX TeIl.
4. OmnpeneneHue AaBICHHUS BO3yXa B Oa/IOHE HITMpPHUIIA.
5. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCHMOCTD JIaBJIEHUS BO3JyXa OT €ro 00bEéMa U HarpeBaHUS
WJIU OXJIaXKICHHUS.
6. [IpoBepka rumore3pl JWHEHHOW 3aBUCMMOCTH  JJIMHBI ~ CTOJOMKA  KHAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. Habmronenue n3MeHEeHNs BHYTPEHHEHW SHEPrUM Tella B pe3yJibTaTe TeIulonepeayu U padoThl
BHEIIHUX CHUII.
8. HccnenoBaHue siBIEHUS TEIUIOOOMEHA IPU CMELIMBAHUU XOJIOHOM U ropsiueit BOJIBI.
9. Ompenenenue KOJIMYECTBA TEIMJIOTHI, MOJIYYEHHOTO BOJOW NpU TEIIO00OMEHE C HarpeThiM
METaJUIMYECKUM [UIUHAPOM.
10. Ompenenenue yieabHONU TEIUIOEMKOCTH BEILLIECTBA.
11. HccnenoBanue mpouecca ucnapeHus.
12. OmnpeneneHne OTHOCUTENIBHOMN BIAKHOCTU BO3yXa.
13. OmnpeneneHue yaeabHOU TEIUIOTHI MIJIaBICHUS JIbJA.
Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.
Onexktpuzanus Tena. J[Ba poja aeKTpuUyecKuX 3apsiioB. B3zaumonelcTBue 3apsKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTh CHIJIBI B3aWMOJEWUCTBUS 3apSOKEHHBIX TEI OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEX]y TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsja.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuyeckass 1nenb. Cuna Toka. OJeKkTpudyeckoe HampsikeHue. CoNnpoTUBICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue nenu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AIEKTPUYECKOW HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.
DrneKkTpu3anus Ted.
JIBa posa aeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHTYKLIUSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[IpoBOIHUKY U AUDIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
M cToyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B )KHJIKOCTH.
. T'a30BBIi1 pazpsz.
. 3MepeHue cuibl TOKa aMIepMeTpoM.
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. M3MepeHue 37eKTpUUecKOoro HanpsyKeHUs! BOJILTMETPOM.
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. Peocrar u marasuH conpoTUBIICHUN.

. B3anmopeicTBie NOCTOSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOXKHOCTH Pa3/I€ICHMs IIOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX I10JIEH TOCTOSTHHBIX MArHUTOB.

. OmsIT Opcrena.
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. MarnurtHoe nosue Toka. DJIeKTPOMAarHHUT.
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. JlelicTBME€ MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. DIIEKTpOJBUTATENH TOCTOSHHOTO TOKA.

. HccnenoBanue sBiIEHUS 3JIEKTPOMAarHUTHOM MHIYKIUU.

. OnbiTel @apages.

. 3aBUCHUMOCTb HaIpaBJIECHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HHKHOBEHUS.
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25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.
OMnBITHI O HAOTIOEHUIO JIEKTPU3AIUU TNl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue ASWCTBUS SJICKTPUIESCKOTO OIS HA TPOBOJIHUKU U TUDJICKTPUKH.
COopka u mpoBepka paboThl AIMEKTPUIECKOH e MOCTOSHHOTO TOKA.
H3mepeHue u peryImpoBaHue CHIIBI TOKA.
N3MmepeHne U peryampoBaHUe HAIPSKEHHUS.
6. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 pPEe3UCTOp, OT COMPOTHUBICHUS
pe3ucTopa M HAPSHKEHUS Ha PE3UCTOPE.
7. OmbITHI, TEMOHCTPUPYIOIIAE 3aBUCUMOCTh JIEKTPUYECKOTO COIPOTHBIICHUS TPOBOJHHUKA OT
€ro JUTHHBI, TUTOIIAIH MOTIEPEYHOT0 CEYCHHS U MaTepHaa.
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8. IIpoBepka mpaBwiia CIIOKEHUS HANPSDKCHUM IIPU IIOCJIEI0BATEIbHOM COEAUMHEHUU JIBYX
PE3UCTOPOB.

9. IIpoBepka npasuia 1jsl CUIIbI TOKA IIPU MAapaJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.

10. Omnpenenenne paboThl IEKTPUYECKOT0 TOKA, UIYLIETO Yepe3 Pe3UCTop.

11. OmnpeneneHue MOIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISAEMON Ha PE3UCTOPE.

12. HccinenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JIAMIIOYKY, OT HaIpsDKEHUS Ha
HEH.

13. Omnpenenenne KIIJ] narpeBatens.

14. HMccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHS IIOCTOSIHHBIX MarHUTOB.

15. M3yyeHune MarHuTHOI'O MOJI HOCTOSIHHBIX MAarHUTOB MPH UX OOBEAMHEHUH U Pa3/ICICHUH.
16. MccnenoBanue NeNCTBUSA SJIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OneIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbl B3aUMOJECHCTBUS KATYIIKHM C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3ydeHue neicTBYUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3ydYeHUE paboThl 3JEKTPOIBUTATENS.

20. Msmepenne KII/] anexTpoaBuraTenbHOM YCTAaHOBKH.

21. OnbITBl MO HCCIEIOBAaHUIO SBJICHUS JJIEKTPOMArHUTHOW WHIYKIUHU: HCCIEIOBaHUE
W3MEHEHUH 3HAYEHUs U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.
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Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCHTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoboaHoe manenne. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHiumn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJBXKEHHUS, CuUjla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenne 1uaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b
sHepruu U pabotsl. lloTeHuManbHas SHEprusi Tena, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HabGmroneHne MexaHMYEeCKOro ABMKEHHS TeJla OTHOCUTENILHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHue IyTed U TPACKTOPHUIl JABMIKEHUS OJHOIO M TOTO K€ T€jJa OTHOCUTEIbHO Pa3HbIX
TEJ OTCYETA.

3. M3MepeHne cKOpoCTH U YCKOPEHHUS TPSIMOJIMHENHOIO JBUKCHMUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBHIKEHUS.

5. HalGumroieHue qBM>KEHUS Tela 0 OKPYKHOCTH.

6. Habmronenue MexaHMUYECKUX SIBJIEHUM, IPOUCXOASIIUX B cucteMe oTcuéra «Tenexka» mpu
e paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTEIIBHO KaOMHETa (DU3HKH.

7. 3aBHCUMOCTb YCKOPEHHUS T€Ja OT MAcChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HalumroieHre paBeHcTBa CUJl ITPU B3aUMOJICHCTBUHU Tell.

9. M3MeHeHue Beca Tesa IpU yCKOPEHHOM JBUKCHUH.

10. Ilepenaya nMiysbca Ipyu B3aUMOJIEHCTBUY TEIL.

11. IIpeoOpa3oBaHus SHEPTUU NIPU B3AUMOAECUCTBUHU TEJL.

12. CoxpaHeHue UMIYJbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMIyJbca IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBHH.

14. HaGmroieHue peakTUBHOIO JBU)KEHUS.

15. CoxpaHeHHe MEeXaHN4eCKOM SHEPruH pU CBOOOHOM MaICHHUH.

16. CoxpaHeHue MEXaHWYECKOW SHEPTUU MPH JABMXKEHUU Tella O] AEUCTBUEM MPYKHUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpynpoBaHue TpakTa Il pa3roHa M JaJIbHEHIIEr0 PaBHOMEPHOIO JIBHKECHHS IIApUKA
WM TEJIEKKH.

2. Ompenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpYyCKa WM JBM)KEHUS IIapHKa 110 HAaKJIOHHOU
IIJIOCKOCTH.

3. Onpenenenre ycKOpeHUs Tella Py PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM MIOCKOCTH.
4. VccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBUKEHHH Oe€3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rMIoTe3sl: €Cliv MPU paBHOYCKOPEHHOM JIBHKEHHUU 03 HadaJbHOM CKOPOCTH MyTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE IPOMEXKYTKH BPEMEHH OJMHAKOBBI.
6. MccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHUJIbI HOPMAJIBHOTO JTABJICHUS.

7. Omnpenenennie K03PHUIMEHTA TPEHUS CKOJBKEHUS.

8. Omnpenenenuie KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTHI CUIIBI TPEHUS PH PABHOMEPHOM JIBHXKEHHUHU TeJla MO TOPU30HTAIBLHON
MIOBEPXHOCTH.



10. Ompenenenrie pabOThl CHJIBI YOPYTOCTH MpH MOABEME TIpy3a C HCIOIb30BAHHEM
HETOABI)KHOTO U TIOABHKHOTO OJIOKOB.
11. M3yudeHue 3aK0OHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexanu4ueckue KoJ1e0aHUsA U BOJIHEI.

KonebatenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MepHoJ, 4acToTa,
amImTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxneHnble koneOanusi. Pesonanc. MexaHnueckue BOJIHBL.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U nonepeyHbie BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. MIH(pa3Byk u yabTpas3ByK.
Hemoncmpayuu.
Habmoienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habumronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.
Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
Habumronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopnwvie pabomot u onvimel.
1. OnpezneneHue 4acTOThl U NEpHOJA KOJIEOAHUNH MaTEMaTUYECKOTO MasiTHUKA.
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2. Ompepenenne 4acTOThI U TIEpHo/ia KoJeOaHU NPy>KMHHOTO MasiTHUKA.
3. HccrienoBanre 3aBUCHMOCTH TIEpHOJa KOJICOAHUH MOABEIICHHOTO K HHUTH Tpy3a OT JUTHHBI
HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU TIepUoa KoJeOaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
5. IlpoBepka HE3aBUCHUMOCTH IEpUOJa KOJCOAHWN TPy3a, MOJIBEHICHHOTO K HHUTH, OT MAaCChI
rpysa.
6. OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TMEpPHOJa KoJieOaHUW MPYKWHHOTO MAasTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenHne yCcKopeHus CBOOOAHOTO MaACHHUS.
Pa3nen 10. DineKkTpoMarHuTHOE 1MoJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHuTHbIE BOJIHBL. (CBOMCTBAa 3JIEKTPOMArHUTHBIX
BoJH. [IIkaya s5eKTpoMarHuTHRIX BOJIH. MCronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. HM3ydeHue CBOWCTB JEKTPOMArHUTHBIX BOJH C MIOMOIIBIO MOOMIIBHOTO TeledoHa.
Pazgea 11. CBeToBbIE sIBJICHUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsMonuHEHOE pacnpoCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HHUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeTa. [lodHOe BHyTpeHHEEe OTpaK€HUE CBETA.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.



Jlunza. Xox nydeir B numH3ze. OnTmdueckas cucteMa ¢oToammapara, MHUKPOCKONA H
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.
Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHEHOE paCIIPOCTPAaHEHUE CBETA.
OtpakeHue cBera.
[Toryuenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenominenue cBera.
ONOTUYECKUN CBETOBOJI.
Xon tyueit B coOuparomei Junse.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tony4yenue n300paxeHUi C MOMOIIBIO JIMH3.
. [punnun geiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOMA.
10. Mogens ria3sa.
11. PasnokeHue 0enoro cBeTa B CIEKTD.
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12. TlonyueHue 6e10ro cBETa MPU CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.
1. MccnenoBanue 3aBUCHMOCTH yIjla OTPAyKEHUS CBETOBOIO JIy4a OT YIJIa NaJCHHUS.
2. V3y4yeHue XapakTepuCTUK N300pakeHHsI TpeIMeTa B INIOCKOM 3epKalie.
3. HccienoBanue 3aBUCUMOCTH yIjla INPEIOMIIEHMsSI CBETOBOTO Jyda OT yIVla IaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».
4. Tlomy4yeHne n300paXeHNH C MOMOIIBI0 COOUPAIOIIEH JIMH3HI.
5. Omnpenenenne GOKYCHOTO pACCTOSIHHS U ONITHYECKOM CHITBI COOMPAOIIEH JTHH3HI.
6. OmBbITHI O Pa3I0KEHUIO OETIOr0 CBETA B CHEKTP.
7. OmBITHI 10 BOCHPUATHIO 1IBETA MPEAMETOB MIPU UX HAOIIOACHUH Yepe3 BETOBbIE (DUIBTPHI.
Pa3znen 12. KBanToBble sIBJIEHHUS.
OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyxnonnas wmopens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIEp.
SAnepHble peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCEN. DHEPTUs CBA3U
aToMHBIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3N.
Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3IYYE€HUHN Ha )KMBbIE OPTaHU3MBI.
Hemoncmpayuu.

CrHexTpbl U3JIy4€HHUs U TIOTJIOIIEHHUS.

CrnieKTpbl pa3aMYHbIX I'a30B.

CnekTtp Bomopoaa.

Habmronienue TpekoB B kamepe Bunbcona.

Pabora cuéruyrka HOHU3UPYIOMIUX U3TYyISHHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopuwie pabomul u onvimol.

1. HabmiofeHure CIIONIHBIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyUYECHUS.
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2. HccrnenoBaHnue TPEKOB: HM3MEPEHHWE ODHEPrMM YacTULIBI 10 TOPMO3HOMY MyTH (IO
dororpadusm).
3. M3mepeHne paguoakTUBHOTO (oHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH MJi1 CUCTeMaTu3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHMSI M OIBITA JIEATEIIHbHOCTH, MPUOOPETEHHOTO MTPH U3YYCHUU
BCEro Kypca (pM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydyeHHUH JAHHOTO MOZYJS PpEANU3YHOTCS M CUCTEMAaTU3UPYIOTCS  BHJIbI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX OOeCreuMBacTCs JOCTHIKEHHE TPEAMETHBIX U
METANPEIMETHBIX IJIAHUPYEMBIX Pe3yIbTaTOB 00y4eHHs, (HhOPMHUPYETCsS E€CTECTBEHHOHAYYHAs
rPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJEJIOBAHMS SIBIICHUM NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (U3NYECKUE SBJICHMS, MPUMEHsS TMOJIy4YCHHbIE 3HAHMUS,
peuaTh 3aJ1a4u, B TOM YUCJIE KAYECTBEHHBIE M KCIIEPUMEHTAIbHBIE.

[IpuHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yercs 3a CUET TOro,
4TO 00yYaIOLIUECs BBHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUH pacrno3HaBaTh U HAYYHO OOBSICHATH (DPU3HUECKUE SIBICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIC IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI Hamboyiee Ba)XKHBIX JIOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, MPAKTHYECKOTO0 HCIOJIb30BaHMS PA3JIMUHBIX HCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHS BCEX U3BECTHBIX BUOB SHEPTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha
JTOCTHKEHHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
— TIpOsIBJICHHE WHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (u3mueckoin
HaAyKH;
— [IEHHOCTHOE OTHOIIEHUE K JTIOCTHKEHUSM POCCUUCKUX YIEHBIX--(DU3UKOB,;
2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXKJICHUU OOINECTBEHHO 3HAYUMBIX U ITUYCCKUX
po0JIeM, CBS3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKWY;
— OCO3HAHME BAYXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESATEIbHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIMTAHUS:
— BOCIIPUATHE SCTETUYECKUX KAuecTB (PU3NUECKOW HayKd: €€ TapMOHHYHOTO TMOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHUSA:
— OCO3HAaHHME IIEHHOCTH (PU3MUYECKOW HAYKM KaK MOIIHOIO0 HMHCTPYMEHTA MO3HAaHUS MHDA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,
— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K HUCCIIeI0BATEIbCKON eI TeIbHOCTH;
5) dopmupoBanusi KyJbTYypPbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:
— OCO3HaHHE IEHHOCTH 0e30macHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHDE,
BaXHOCTU TPaBHJI OE30MACHOTO MOBEJICHUS Ha TPAHCIOPTE, HA JOpOrax, ¢ 3JIEKTPHUUYECKUM U
TETJIOBBIM 000pY0BAaHUEM B JOMAIIIHUX YCIOBUSX;
— chOpMHUPOBAHHOCTh HaBBIKA pedIeKCUM, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOTO XKe
1paBa y JIpyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
— aKTHUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 0Opa30BaTEIbHOU
OpraHHu3aIfy, TOpoJia, Kpasi) TEXHOJIOTHUECKON U COIMATLHON HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucle U GU3NYECKUX 3HAHH;
— UHTEpEC K MPAKTHUECKOMY U3YUYEHUI0 MPoeCcCuid, CBA3aHHBIX ¢ (PU3UKOMH;
7) IKOJIOTM4eCKOr0 BOCIIMTAHUS:
— OpHeHTalusT Ha TpUMEHeHHWe (U3MUECKUX 3HAHUW N pelieHus 3aJady B o01acTu
OKPY’KaIOIIeH cpejibl, TIJIAHUPOBAHUS TTOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEICTBHH ISt
OKpYKalolleu cpeibl;
— OCO3HAHHE TTI00ATBFHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTeH NX pelieHus;
8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLMAIBLHON U MPUPOIHOM CPe/Ibl:
— MOTPEOHOCTh BO B3aWMOJICHCTBUHU TP BBIMOJHEHUH WCCIIEAOBAHUN M MPOEKTOB (PU3NUECKON
HATPaBIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSAM JIPYTHX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YepPe3 MPAKTUUYECKYIO EATEIbHOCTh;
— OTpeOHOCTh B (DOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YHCIIe (OPMYIUPOBATH UJIEH, TIOHITHSI,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

— OCO3HaHHC ,E[G(I)I/II_II/ITOB COOCTBEHHBIX 3HAHHMI U KOMIIETCHTHOCTEH B 00JIaCTH (pI/ISI/IKI/I;
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— IUTAHUPOBAHMUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

— CTPEMIJIEHUE aHAIM3UPOBATh U BBIABJISATH B3aUMOCBSI3U NPUPOABI, OOLIECTBA U 3KOHOMUKH, B
TOM YMCJI€ C UCIIOJIb30BaHUEM (PU3MUYECKUX 3HAHMIA;

— OLEHKa CBOMX JCUCTBUM C YYETOM BIIMSHHUS Ha OKPYXAIOLIYyK0 Cpeay, BO3MOXKHBIX
17100 TbHBIX TOCIIECTBHA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble Jlornueckue AeiicTBUs:
® BBIABJIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHHUIN);
® YCTAaHaBIMBAThb CYILECTBEHHbIM NpPU3HAK KJIACCU(PHUKALMK, OCHOBaHMS JUIsI OOOOILEHUS U
CpaBHEHMSI;
® BBLIBIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3HUECKUM SBIICHUSIM;
® BBLIBIATH IPUYUHHO--CIEJCTBEHHBIE CBSI3U NPU M3Yy4eHUH (GU3NYECKUX SBICHUA U
IPOLIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTUBHBIX U MHYKTUBHBIX YMO3aK/IIOUEHHH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;
® CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHust yd4eOHOM (u3ndeckoi 3anadyu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pPELIEHUs, BbIOOp Haubosiee MOIXOJALIEr0 C YYETOM CaMOCTOSTEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKUe A1eHCTBHA!
® JICII0JIB30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUI HHCTPYMEHT MTO3HAHMUS;
® [POBOAMTH IO CAaMOCTOSITEIIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXHBIH (QU3NUECKUit
AKCIIEPUMEHT, HEOOIIbILIOE UCCIIEI0BaHNE (PUZUYECKOTO SIBICHNUS;
e OlEHMBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh WH(POpPMALMIO, MOJYYEHHYIO B XOJe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
® CaMOCTOSATENIbHO (OpPMYIHpPOBaTh O00OOIIEHMS M BBIBOJBI IO pe3yjbTaTaM MPOBEIEHHOIO
HaOJII0IeHNUs, OIIBbITA, UCCIICOBAHMS;
® [IPOTHO3MPOBATH BO3MOXKHOE JaJbHEiIlee pa3BUTHE (PU3MUECKUX NPOLECCOB, a TaK¥kKe
BBIJIBUTATh TPEATOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:
® TNPUMEHSATH pa3IMYHbIE METOMABI, HHCTPYMEHTBI MW 3allpoCchl TPH TIOMCKE W OTOOpe
uH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM IpeIIoKeHHON yueOHOo! (hr3nueckoi 3a1auu;
® aHAJIM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATh HH(OPMAIIHIO PA3IMIHBIX BUIOB U
dbop™M mpecTaBIeHNUS;
® CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (opMy NpelcTaBieHUs HHOOpMaLUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aul HECIOKHBIMU CXEMaMH, AMarpaMMaMH, HHOM rpadukoi u

UX KOMOMHAIUSIMHU.
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KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
e B xoJe 00CyXAeHHUs y4eOHOro MmarepHaja, pe3yibTaToB Ja0OpPaTOPHBIX paboOT U MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBaTh WJICH, HAIlCJICHHbIC Ha
pelIeHne 3aaui U MoJiep:KaHue OJ1aroKenaTeIbHOCTH OOLICHNUS;
® COIOCTABJIATH CBOM CYKICHHUS C CYXJICHUSMH JIPYTHX YYaCTHUKOB JHMAiora, oOHapy>KUBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;
® BBIPAXKATh CBOKO TOUKY 3PCHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;
e MyOJMYHO TMPEICTABIATH PE3YJIbTAThl BBIMOJHEHHOTO (PU3NYECKOTO OMbITa (IKCIEPUMEHTA,
UCCIIEIOBaHUS, TIPOCKTA);
® [IOHMMATh W WCIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIbHOW pabOTHI TpHU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;
® TNIPUHHUMATH IIEJTU COBMECTHOM JESATEILHOCTH, OPIraHU30BBIBATh ICHCTBHS O €€ JOCTHIKEHHIO:
pacmpenensaTs poiu, oO0CYKIaTh MPOIECCHl U Pe3yldbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIFOJICH;
® BBIOJHATH CBOK 4YacTh pabOThI, JOCTHras KauyeCTBEHHOTO pe3yjibTaTa II0 CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C IPYTMMHU WICHAMU KOMaH/IbI,
® OIEHMBATHh KAa4eCTBO CBOETO BKJIaAa B OOMIMKA TPOAYKT IO KPUTEPHUSM, CAMOCTOSATEIBHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:
® BBIBIATH NPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIMX Ui pPELIeHUs
(bu3nUecKux 3HaHUM;
® OpHUEHTUPOBATHCA B PA3IMYHBIX MOAXOJAX MPUHATUS pelIeHul (MHIMBUAYaIbHOE, IPUHATHE
pelleHUs B IpyIe, IPUHATUE PEILIeHUH rpymIoi);
® CaMOCTOSITEJIbHO COCTABIISATh AQJITOPUTM peIIeHus (U3UYECKOM 3aJaud  WIM IUlaHa
UCCIIEIOBaHUS C  Y4€TOM  HMMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThI peIlIeHUI;
e jenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILIEHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:
® J[aBaTh aJCKBATHYIO OLUCHKY CUTyallH U NpCJiarathb jiaH cé U3MCHCHUS,
® OOBICHITH IMPUYIUHBL OOCTHXKCHUSA (HGI[OCTI/I)KGHI/ISI) PE3YIBbTATOB MOCATCIBHOCTU, JaBaTb
OLIEHKY ITPHOOPETEHHOMY OIIBITY;
® BHOCUTH KOPPCEKTHBBI B JACATCIBHOCTDH (B TOM 4YHCJIE€ B XOJ BBIIIOJIHEHUSA (1)H31/I‘IGCKOFO
HCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYalluH,
YCTaHOBJIEHHBIX OHIMOOK, BOSHUKIINX TPYAHOCTEH;
® OIICHUBATH COOTBETCTBUE PE3Y/IbTATA LIENH U YCIOBUAM;
® CTaBUTH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJi€ CIopa WU JMCKYCCHH Ha HaAyYHYIO TEMY,
MMOHUMAaTb MOTHBBI, HAMCPCHUS U JIOTUKY APYIOro,
e [pU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUuU (PU3NUECKUX 33/1a4 WM B YTBEPKICHUAX
Ha Hay4HbIE TEMbI M TaKOE e MPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI
K xoHuy oOyuenust B 7 Kjacce NpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOIIUXCSl YMEHUI:
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® JCIIOJIb30BATh MOHATHSA: (U3NYECKHE U XUMHUYECKUE SBIICHHS, HAOJIOJCHUE, YKCIICPUMEHT,
MOJIeNTb, TUTIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJICKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXAaHMYECKOE JBMXEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJMHEWHOE), TPAaeKTOPHs, PaBHOJACHUCTBYIOIIAs cuja, aedopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

e pasnuuaTh sBICHUA (TUQPQYy3Hs, TEIUIOBOE JBIKCHHE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
JIBI)KCHUE, HEPABHOMEPHOE JBIDKEHHE, WHEPIIHS, B3aUMOJICHCTBHE TEI, paBHOBECHUE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpAlllCHHs, Nepeaada AaBlIeHHs] TBEPABIME TEIaMHU, XKHUIKOCTSIMHA U
razamu, arMocepHOe HaBJICHHWE, TUIABAHHUE TEJ, MPEBPALICHUS MEXaHWYECKOW SHEPruu) IO
OMHMCAHUIO WX XapaKTePHBIX CBONCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
¢du3uveckoe sBICHHE;

® pACIO3HaBaTh MPOSBICHUE WU3YYCHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOIIEM MHUpE, B TOM
yrcie (U3NYECKHUe SBICHHUS B MPUPOZC: MPUMEPHI IBUKCHUS C PA3IMYHBIMH CKOPOCTSIMH B
KMBOW ¥ HEXHUBOH MpHPOJE, ACUCTBUE CWIBI TPEHUS B TNPHUPOJIEC M TEXHUKE, BIUSHHE
aTMoc(hepHOro JaBJICHUS Ha KXUBOW OpPraHW3M, IUIABAHHUE PHIO, phIYard B TEJE YEIIOBEKa, IMPHU
TOM TMEPEBOJIUTH MPAKTHUSCKYIO 33a7a4y B YYeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOHCTBA
(mpu3HakK) GU3NICCKUX SBICHUH;

® ONUCHIBATh HM3y4YCHHBIC CBOMCTBAa Tel W (DU3MYCCKHE SIBICHHS, HCIOIb3ysS (QH3HUecKue
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJIa TPEHHsI, AaBlieHHe (TBEPAOrO Tema, KHUIKOCTH,
ra3a), BBITAJIKMBAIONIAs CWJIA, MEXaHWYecKas paboTa, MOIIHOCTbh, TJICUO CHIIBI, MOMEHT CHIIBI,
KOX((UITMEHT TOJIE3HOTO JCHCTBHS MEXaHW3MOB, KMHETHYECKas W TOTCHIUAIbHAS dHEPTHS),
IOpU OIMCAHWU TIPABWIBHO TPAaKTOBaTh (U3WYECKUH CMBICI MCIIOJB3YEMbIX BEJIWYHH, HX
0003HAUCHHSI U CMHUIBI (PU3UUYCCKUX BEIHYUH, HAXOIUTH (OPMYIIBI, CBSA3BIBAIOIINE TAHHYIO
(U3HYECKYIO BEIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTH I'pa(UKH M3y4EHHBIX 3aBHCHMOCTCH
(UBHUYECKUX BEIUYHH,

® XapakTepHu30BaTh CBOWCTBA TeJ, (U3WYECKUE SIBICHUS W MPOLIECCHI, WCIONB3Yys IpaBUiIa
CIOKeHHsI CHIT (BJIOJIb OHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IPaBHIIO
paBHOBecHs pbryara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS! MEXaHUYEeCKON
DHEPruH, TPH OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alKCHIBATh €T0
MaTeMaTHYECKOE BBIPAKCHHUE;

e OOBSACHATH (U3MYECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBISBJIATH NPHUUYUHHO--CIICCTBCHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
buznYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemaTh pacuETHHIC 3a7aud B 1—2 JEWCTBUSA, UCTIONB3YS 3aKOHBI B (hOPMYJIBI, CBSA3BIBAIOIINE
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHANM3a YCIOBHUS 33/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABJIATh (PU3MUYECKUE BEITMYMUHBI B (DOPMYITBI U POBOUTH PACUETHI, HAXOAUTH CIIPABOYHEIC
JaHHBIC, HEOOXOJWMBIC IS pENICHHs 3aJlady, OIECHWBATh PEATHMCTHYHOCTh TTOJydECHHOM
bu3UYECKOI BETUYMHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIMTh MPH MOMOIIU (PU3NYECKUX METOJIOB, B
OTHMCAHUW WCCIICJIOBAHUS BBIACIATH MPOBEpSIeMOe MPEANoNoKeHne (TUIoTe3y), pa3indarh U
MHTEPIPETUPOBATH MMOTYYCHHBIN Pe3ylbTaT, HAXOAUTh OIIMOKK B XOJE OMbITA, JAeTaTh BHIBOIBI
TI0 €r0 pe3yJbTaTaM;
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® [POBOAMTH OMBITHI 1O HAOMIOJEHUIO (PU3MUYECKUX SIBICHUN MM (PU3MUECKMX CBOWCTB TEN:
(GopMynHpoBaTh INpPOBEPSiEMbIE MPEIINOI0KEHUA, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOIO
000pyI0BaHUs, 3aIUCHIBATH X0 OIMbITa U (POPMYIUPOBATH BHIBOJIBI,

® BBINOJNHATH TNPSMBIE HM3MEPEHHUs PACCTOSIHHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHUI;

® [POBOAMTH HCCIICOBAaHUE 3aBUCUMOCTH OIHOM (PM3MYECKOH BEIMUYUHBI OT JpYyroil c
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILIETOCS Tela OT
BPEMEHHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUs OT Beca Teja, KadecTBa 0OpaboOTKU
IIOBEPXHOCTEN TeJ U HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIOLIAAW CONPUKOCHOBEHHMS TEII, CHUJIBI
YIOPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Te€ja, OT IIyOMHBI, Ha
KOTOPYIO NOTPYXKEHO TeJO, YCIOBUH IUIaBaHMs TeJl, YCIOBUM pPaBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEIOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHUus, CcJenysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pE3yNbTaThl IOJY4EHHON
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOMUI W TrpaduKoB, NIenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBaHMS;

® [POBOAMTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYMH (IUIOTHOCTh BEIIECTBA XKHUJIKOCTH U
TBEPAOrO TeJa, CWIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJO, KOA(D(OUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEIIOKEHHOW WHCTPYKIMHU: TPU BBITOJHEHUH H3MEPEHHH COOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

e CoOIIOAaTh NIpaBUiIa TEXHUKU 0€30IacHOCTHU MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® yKa3bIBaTh NPUHLMIIBI JIeHCTBUS NMPHUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECS COCY/IbI, OAPOMETp, phIYar, MOJABMKHBIA M HETIOABHKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCT;

® XapaKTepH30BaTh NMPHUHLUIBI ACHCTBHUS M3yUYEHHBIX NPUOOPOB M TEXHHUUECKUX YCTPOMCTB C
OMOpol Ha HX OnucaHus (B TOM 4HCIIE: NOJUIMIIHMKH, YCTPOMCTBO BOJOIPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcoC, apeoMeTp), HCMOIb3ys
3HaHMSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

® [PUBOJUTH IPUMEPHI (HAXOAUTh MH(OPMAIMIO O IPUMEPAX) MPAKTUUYECKOTO UCIIOIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npubopaMu M TEXHMUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pPOBbs U COOJIIOJIEHHS HOPM
HKOJIOTUYECKOI'O ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

® OCYIIECTBIATH OTOOP MCTOYHMKOB MH(popManuu B MIHTepHETE B COOTBETCTBUU C 3a/laHHBIM
ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCA 3HAHMM W NYTEM CPAaBHEHHs pPa3IMYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

® JCIIOJIb30BaTh IPH BBIMOJHEHUM YUEOHBIX 3aJaHUi HayyHO--TIONYJSIPHYIO JUTEepaTypy
(GU3MUecKOro cojJepXKaHHs, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs HWHGOpMAMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

® co3MaBaTh COOCTBEHHBIE KpaTKHME MHUCHMEHHBIE W YCTHBIE COOOIIEHWST Ha OCHOBe 2-3
MCTOYHUKOB MH(pOpManuu (HU3NYECKOTO COJEpKaHusl, B TOM YHUCIe MyOJUYHO JeNaTh KpaTKue
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COOOIllEHUsI O pe3ysbTaTaX MIPOEKTOB WM Y4eOHBIX HCCIENOBaHWM, MPU 3TOM TIPaAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3HMKH, COMPOBOXIATh BHICTYIJICHHE
MPE3EHTALUEM;
® [IpU BBINOJIHEHUU YY€OHBIX MMPOEKTOB U MCCIEAOBAHUN paclpeesiaTh 00sS3aHHOCTH B IPYIIIe
B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3a/ladyaMU, CIEAUTh 3a BBIIOJHEHHEM IUIaHAa ACHCTBUH,
aJIeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TPYIIBL, BBICTPAaUBATh
KOMMYHUKATHBHOC B3aI/IMO,Z[eI\/JICTBI/Ie, YUUTBIBAsA MHCHHUC OKPYXKAIOMIUX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:
® LCIIOJIb30BATh IOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBM)KEHUE aTOMOB M MOJIEKYI,
arperatHble COCTOSHUSI BEIIECTBA, KpHUCTaNIMYeCKue U amop(Hble Tejla, HACBHILEHHBIM U
HEHACBIIICHHBIA Map, BJIAXHOCTh BO3AYyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOU
JIBUraTelb, 3JIEMEHTAPHBIM JJIEKTPUYECKUN 3apsf, SJIEKTPUYECKOE II0JI€, IIPOBOJHUKH H
JUDJICKTPHUKH, TTOCTOSTHHBIN SHCKTpI/I‘-IGCKI/II\/JI TOK, MAarHuTHOC II0JIC,
e paznuyaTh SIBICHUA (TEIJIOBOE pAacUIMpeHHWe U CKaThe, TeIulonepenaya, TemIoBOe
PAaBHOBCCUC, CMA4YUBAHUC, KallWUIAPHBIC ABJICHUA, HCIAPCHUE, KOHACHCAUW:A, IIJIABJICHHUC,
KpucTaymm3anusi (OTBEpJEBaHUE), KUIEHUE, TeIulonepenaya (TEerIonpoBOIHOCTb, KOHBEKIIUS,
U3ITyYeHHUE), AJEKTpU3AlMs TeJ, B3aUMOJCUCTBUE 3apsOB, JCHCTBHUS JJIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKAHHUC, B3aHMOIIeﬁCTBH€ MAarHuToB, I[GflCTBHC MAarauMTHOIO I10JId Ha ITPOBOAHUK C
TOKOM, J3JICKTpOMAarHuTHasd I/IHIIyKIlI/IH) 10 ONMCAHWIO HMX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;
® pAacCIO3HABaTh MPOSIBICHUE M3YUYEHHBIX (PU3UUECKHX SIBICHUU B OKPYXKAIOIIEM MUPE, B TOM
yrcne (pusudeckue SBJICHHs B MPUPOJIE: MOBEPXHOCTHOE HATSHDKEHUE U KallWJUIPHBIC SBJICHUS B
npupojie, KPUCTAIUIBI B mipupoae, uznydenre ColiHIa, 3aMep3aHre BOJOEMOB, MOPCKUE OpU3HI,
o0pa3oBaHue pOCHI, TyMaHa, HHEsl, CHETa, JJIEKTPHUYECKHE SIBICHHS B aTMoc(depe, JIeKTPHIECTBO
JKUBBIX OPraHW3MOB, MAarHUTHOE TOJIe 3eMJIH, JIpeid MOII0COB, POJIb MArHUTHOTO TOJIS JJIs
JKU3HU Ha 3emuie, MOJISPHOE CUSIHHUE, TIPU ATOM MEepPEeBOAUTH MPAKTHYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHI;,
® OIHUChIBATH H3YUCHHBIC CBOMCTBA Ten H (1)I/ISI/III€CKI/IG SABJICHUS, HCIIOJIb3Yysd (1)H31/I‘I€CKI/IC
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, YAeNbHas TEIIIOEMKOCTh
BEIIECTBa, YJeNbHas TEIUIOTa IUIABJICHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleIbHas
TEIUIOTAa CrOpaHHsl TOMIWBA, KOA((UIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAS BIIAJKHOCTh BO3AyXa, DJJIEKTPUUYECKUM 3aps], Cuila TOKa, JJIEKTPUUECKOE
HaNpsDKEHUE, COMPOTHUBIICEHHWE MPOBOJHUKA, YIEIbHOE CONPOTUBJIEHHME BEIIECTBA, paboTa M
MOIONHOCTH JJICKTPUYCCKOT'O TOKa), IIpru ONMHMCAaHWU IMPABUJIBHO TPAKTOBATH (1)I/ISI/I‘~IGCKI/II\/'I CMBICJI
MCIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS M €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BETUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIHYUNH;
® XapaKTEpHU30BaTb CBOMCTBA TCI, (bmnqecm/le SABJICHUA W IPOLCCChI, UCIIO0JIb3ysd OCHOBHBLIC
IIOJIOKEHU A MOJ'IeKy.]'ISIpHO--KI/IHeTI/IquKOI\/'I TCOpUHU CTPOCHUA BEIIECTBA, IMPUHIHIT
CYTEepHO3UINK ToJiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsja, 3akoH Oma 1ms
yJacTka 1enu, 3akoH /[xoyis—JIeHna, 3aKk0H COXpaHEHUs SJHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMATHYECKOE BhIPAKECHHE,
® OOBICHSTH (1)I/I3I/I‘—IQCKI/IG IponeCcCoel U CBOMCTBA TCJI, B TOM YHUCJICE U B KOHTCKCTC chyauHﬁ
MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATh NMPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
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00BbsICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SIBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacu€THBIC 33/a4l B 2—3 JIEHCTBHS, UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBSA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBHS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBJIATh HEJOCTAaTOK J@HHBIX JUI1 PpELICHUs 3a/Jadyd, BbIOUpPATh 3aKOHbI U (QOPMYIIBL,
HeoOXoauMble A1 €€ pellieHus,, NMPOBOAUTh PAacu€Thl W CPaBHUBATh IOJyYEHHOE 3HAa4YEeHUE
($U3nUeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

® pacrmo3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh NMPH MOMOUIM (DPU3MYECKHX METOOB,
UCTIONB3Ysl ONMHMCAaHUE MCCICOBAHUSA, BBLICIATH IPOBEPSEMOE MPEANONIOKEHUE, OIEHUBAThH
NPaBUIBHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBAaHUS, €IaTh BEIBOIBI;

® [POBOAMTH OMBITHl MO HAOIIOJCHUIO (U3UUECKUX SIBICHUH WM (U3UYECKUX CBOHCTB Tl
(KanmWJUIApHBIE SIBJICHUSA, 3aBHCUMOCTH JAaBJCHHS BO3J1yXa OT €ro o0béMa, TeMIeparypsl,
CKOpOCTM IIpollecca OCTbIBAaHMS M HAarpeBaHUs IpU H3IYyYEHUH OT IIBeTa H3JIydarolien
(morsjomaoeif) NOBEpXHOCTH, CKOPOCTb HCHApEHUs] BOJbl OT TEMIIEPATyphbl KHUJIKOCTH M
wionaan €€ IMOBEPXHOCTH, JJIEKTpU3aLMs TeJl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yalH3alllsl MAarHUTHBIX TOJIEH IMOCTOSTHHBIX
MarHuTOB, JI€HCTBHS MAarHUTHOTO IOJsl Ha HPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHONO  TOKa):  (OpPMYIMpPOBAaTH  IpPOBEpsieMble
NPENONI0KEHUs, COOMPAaTh YCTAaHOBKY M3 MPEIIOKEHHOTO O0OpYIOBAaHHUS, OMHCHIBATH XOJ
OTBITa U JOPMYIIUPOBATH BHIBOJIBI,

® BBINOJHATH MPSIMbIE U3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIBHOM BIAQXKHOCTH BO3/yXa, CUJIbI
TOKa, HANpPSKCHHUS C HCIOJIb30BAHMEM AaHAJOTOBBIX NPUOOPOB M JATYMKOB (PU3HUECKUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUN C yUETOM 33JaHHOM aOCOJIIOTHOM MOTPEIIHOCTH;

® [POBOAMTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (hU3MYECKOM BEIMUYUHBI OT Jpyroil c
UCIOJIb30BAaHUEM MPSIMBIX H3MEpeHHH (3aBUCHMMOCTb COIPOTHBIIEHUS IHPOBOJHUKA OT €ro
JUTMHBI, TUTOINAJH TTOTIEPEYHOr0 CEYEHUSI U YAEIbHOTO COMPOTUBIICHHS BEUIECTBA MPOBOIHUKA,
CHJIBI TOKa, HJIYHOIET0 Yepe3 IPOBOJHUK, OT HANpPSKCHHWS Ha MPOBOJHUKE, HCCIEIOBaHUE
[OCJIEI0BATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IJIAHUPOBATH
UCclieIoBaHue, COOUPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, Cielys NPeASIoKEHHOMY IJIaHy,
(bUKCUpPOBATh pPE3yNbTAThl IMOJNYYCHHOH 3aBHCHMOCTH B BHUJAE TaONWIl U TpaduKOB, IenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHMS;

® [POBOAMTH KOCBEHHBIE M3MepeHHs (U3NYECKUX BEIMYMH (yJelbHas TEeIUIOEMKOCTh
BEIIECTBAa, CONPOTUBJICHHE TMPOBOJHUKA, paboTa U MOIIHOCTb D3JIEKTPHUUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY, CIEAys MpPEeaoKEeHHOH
UHCTPYKLIUHU, U BBIYUCIIATH 3HAUCHUE BEITUYHMHBI;

e coOnroAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® XapaKTepPH30BaTh NMPHUHLMUIIBI ACHCTBHUS W3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopoil Ha WX omucaHus (B TOM 4YHCIE: CHCTeMa OTOIUICHHMS JIOMOB, THIPOMETp, IMapoBas
TypOWHa, aMIepMeTp, BOJIBTMETP, CUETYMK DIIEKTPUUECKON SHEPTHH, SIEKTPOOCBETUTEIILHBIC
npuOOpbl, HarpeBaTeJIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKHE NPEAOXPAHUTENH,
DIIEKTPOMArHUT, OJIEKTPOJBUTATENh ITOCTOSIHHOTO TOKA), HWCIOJB3ys 3HAHUS O CBOHCTBAax
¢u3nuecKkux sSBICHUH U HEOOXOMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTEIbHBIE MPUOOPHI IO CXeMaM U
CXeMaTHYHBIM PHCYHKaM (KHJKOCTHBIH TEpMOMETp, TEepMOC, ICHUXPOMETP, TUTPOMETD,
JIBUTATENb BHYTPEHHETO CTOPaHUs, SJIEKTPOCKOI, PEOCTAT), COCTABISATH CXEMBI AIEKTPHUECKUX
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LeNel ¢ MOCIeN0BAaTEe/IBHBIM U NapajuIeIbHbIM COCIUHEHUEM JJIEMEHTOB, pa3jindas yCIOBHBIE
0003HAUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIeTICH;
® TMPUBOJIUTH NPUMEPHI (HAXOJUTHh HH(POPMAIIUIO O TPUMEPAX) MPAKTHUIECKOTO UCIIONb30BAHUS
(du3nUecKrux 3HaAHUH B MOBCEIHEBHON KHU3HM I 0OeCTIedeHUsl Oe301IaCHOCTH P OOpaIeHUH C
npubopaMu M TEXHMYECKMMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOLLEH CpelE;
® OCYIIECTBIATh MOUCK WMHGpOpManuu (U3NYECKOro coaepxaHus B VIHTepHeTe, Ha OCHOBE
UMEIONIUXCA 3HAHMUW W NYTEM CpPaBHEHHUS JOIOJIHUTENbHBIX HCTOYHUKOB  BBIICIATH
UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM UM MOKET OBITH HEIOCTOBEPHOM;
® JCIIOJIB30BaTh TPH BBINOJHEHUM YYEOHBIX 3aJaHHi HayYHO--TIONYJSIPHYIO JIUTEpaTypy
(GU3MUeCKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTH VIHTepHeT, BIAAETh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOMH
CUCTEMBI B IPYTYIO;
e co3gaBaThb COOCTBEHHbIE IIMCbMEHHBIE M KpaTKHE€ YCTHble COOOIeHus, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP’KaHMs, B TOM 4HUCIIE MyOJINYHO
IPEJCTaBISATh PE3yJbTaThl IMPOEKTHOM WM HCCIIENOBATEIbCKON N€ATEIbHOCTH, MPU 3TOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHBIM NOHATUHHBIM ammapar Kypca (PU3UMKH, CONPOBOXKAATH
BBICTYIUICHHUE IIPE3EHTALIMEH;
e [pU BBIIOJHEHUHM Y4YEOHBIX TPOEKTOB M MCCIENOBAHUN  (PU3MUECKUX MPOLECCOB
pacrpenesaTb 0043aHHOCTU B TPYIIE B COOTBETCTBUU C IIOCTABICHHBIMH 33Ja4yaMH, CIEIUTh 3a
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb I'PYIIIbl, BHICTPAUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBISL
TOTOBHOCTP pa3penats KOH(PIUKTHI.

K xoHuy oOyueHust B 9 Kiacce npeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUI:
® UCIOJb30BaTh IOHATHA: CcHUCTeMa OTCYE€Ta, MarepuajlbHas TOYKa, TpPAEKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIro JIBWXEHHUs, Jedopmanus (ympyras, IUIacTHUECKas), TpEeHHeE,
LHEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEP/OE TENO, HEHTP TSHKECTH TBEPAOTO Tela, pABHOBECUE, MEXAaHUYECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPa3BYK, HJIEKTPOMArHUTHBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPBl UCITYCKaHHUs U TMOIJIONIEHHs, aabda-, 6eTa- u
ramma-u3J1y4eHus, U30TOIbl, IepHasl YHEPreTHKA;
® pa3iuyaTh SBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEpPHOE IMPSIMOJUHEIHOE JIBH)KEHUE,
PaBHOYCKOPEHHOE MpPSAMOJUHEIIHOEe JIBU)KEHHE, CBOOOJHOE TNAaJCHHE TeJ, pPaBHOMEPHOE
JBUKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JIBHKEHHE, KoJeOaTeabHOe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpaKCHHE 3BYKA, MPSIMOJMHENHOE PpacHpOCTPaHEHUE, OTPAXEHHE M IPEJIOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpak€HUE CBETa, pa3jiokKeHHe OeNoro cBeTa B CIEKTP M CII0KEHHE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs pPaJlMOaKTUBHOCTb, BO3HUKHOBEHUE
JUHEWYaTOro CHEKTpa H3JIydyeHHs) MO OINMCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
® DpAacIio3HaBaTh MPOSIBICHHUE M3YYEHHBIX (DU3MUECKUX SBIEHUN B OKpYy)KalolleM Mupe (B TOM
yucie (usnueckue sBICHHS B MPHUPOJE: MPWIKMBBI U OTIUBHI, JABWXKeHHE IutaHeT CoJHEYHOH
CUCTEMBI, PEAKTHUBHOE JIB)KEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMHU,
3eMJIETPSACEHUE, CEHCMHYECKHE BOJHBI, IIyHAaMH, 3XO0, I[BE€Ta TeJl, ONTUYECKHE SIBJICHUS B
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npupone, OHMONOrHYecKoe JEHCTBUE BUAMMOIO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOTO
U3Y4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JY4YH, pPaAHOaKTHBHOE
U3Jy4YEHUE NPUPOJIHBIX MHHEPAJIOB, ACHCTBHE pAaJUOAKTHBHBIX HW3IYyYEHUH Ha OpraHu3M
YyeJioBeKa), PH 3TOM NEPEeBOAUTH MPAKTHUECKYIO 3a7]auy B y4eOHYIO, BBIICISTH CYIIECTBEHHbIE
cBoMcTBa (MPU3HAKHN ) U3HUECKHUX SBICHHM;

® ONUCHIBATh HM3yYCHHBIE CBOMCTBAa Ten W (hU3MYECKHE SBICHHS, HCHOIB3Yd (PHU3HUEcCKue
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
nepeMelieHle, IyTh, yIJIoBas CKOPOCTb, CHJIA TPEHUs, CHJA YIPYIOCTH, CHUJIAa TSKECTH,
YCKOpEHUEe CBOOOIHOIrO MaJeHusl, BEC Tela, MMIIYJbC Tella, UMIYJIbC CHIIbI, MEXaHHYECKas
paboTa M MOIIHOCTb, MOTEHLMAJIbHAS SHEPrus Tela, MOJHSATOrO HaJ MOBEPXHOCTHIO 3eMIIH,
NOTEHLMAbHAsL JHEPIUsl CKATOM NPYKHUHBI, KHHETHUYECKAsl 3HEPIUs, IOJIHAs MeXaHW4ecKas
JHEprus, NEpUOJ M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IMPEIOMIICHUS Cpelbl), MPH OMHMCAHWU IMPABUIBHO TPAKTOBATh
(bu3nYeCKuil CMBICT UCHIOIB3YEMbIX BEIMYUH, 0003HAUYCHHUS U €IUHUIIBI (PU3MUECKUX BEIHYUH,
HAXOAUTh (OPMYIIBI, CBSI3BIBAIOIINE JTAaHHYIO (PU3MUECKYI0 BEUYMHY C IPYTMMH BEIMYMHAMH,
CTPOUTH TPaPUKHU U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;

® XapakTepH3oBaThb CBOWCTBa TeJ, (pU3MUECKHE SABIEHUS M MPOLECCHl, HUCHOIB3YS 3aKOH
COXpaHEHHUs SHEPruu, 3aKOH BCEMHPHOTO TIATOTEHMsI, PUHLMII CYEPHO3ULUU CHJI, TPUHIUI
oTHocutenbHOCTH ['anuies, 3akoHbl HBIOTOHA, 3aKOH COXPAHEHUS HWMIIYJbCA, 3aKOHbI
OTPa)KE€HUS U TPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsAI0BOIO M MACCOBOIO YHUCEN MpHU
AJIEPHBIX pPEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTeMaTUYECKOE BbIPAKEHUE;

e OOBSACHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJl, B TOM YHCJIE€ U B KOHTEKCTE CHUTYyallHid
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISATH NPUUYNHHO--CJIEACTBEHHbIE CBSA3H, CTPOUTH
0o0BsicHEeHHE M3 2—3 JOTUYECKHX IIaroB C OMOpPOil Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTrh pacy€THbIE 3aJauyM (ONMUpANOIIMECs Ha CUCTEMY M3 2—3 ypaBHEHHM), HCHOJIb3YS
3aKOHBI U (JOPMYJIBI, CBSA3bIBAIOIINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a41
3alMChIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAIOIIME WM U30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMyJbl, HEOOXOIMMBIE [UIsl pELIeHMs, IMPOBOAUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaYCHUsI (PU3NUYECKON BETMUNHBI;

® pacrno3HaBaTh NMPOOJIEMBbl, KOTOPbIE MOXXHO PEIIUTh NMPHU MOMOUIM (PU3MYECKHX METOOB,
WCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
NPAaBWIBHOCTh MOPSJIKA IPOBEACHUS MCCIENA0BaHUsA, JeJaThb BbBIBOJBI, HWHTEPIPETHPOBATH
pe3ysIbTaThl HaOIIOIEHNUH U OIBITOB;

® [POBOAMTH OMBITHl MO HAOMIOJCHUIO (U3UYECKUX SIBICHUM MM (U3NYECKUX CBOHCTB Tel
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh INEpHoia
KOJIEOaHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYABI MaJibIX KoJIeOaHUH, MPSIMOJIIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0ernoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300pa’KE€HUsS B TUIOCKOM 3€pKajle U CBOMCTB M300paKeHUS
npeaMeTa B coOuparolieit JTMH3e, HaOI0AeHNE CIUIONIHBIX U TMHEHUaThIX CIIEKTPOB U3IIy4EHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyI0BaHUs, OMUCHIBATE X0
OTIBITA U €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,
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® TIPOBOAUTH NMPU HEOOXOAMMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeaensas cpeHee 3HaYCHHe
HU3MEpsieMO BeTUYUHBI ((POKYCHOE PAaCCTOSHHE COOMpAIOIIel JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco6a n3MepeHust (M3MEpUTETHHOTO TPHOOpa);

® [IPOBOJUTH HUCCICAOBAHUC 3aBUCHUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIMYHH C MCIIOJIb30BAHUCM IIPAMBIX
U3MEpPEHUH (3aBUCUMOCTh IIyTU OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUYKEHUH 0€3 HayaIbHOUN
CKOpPOCTH, IICpUOaa KOHGGaHI/Iﬁ MAaTeMaTUYCCKOTrO MassTHUKA OT JJIMHBI HUTHU, 3aBUCUMOCTHU YyTJIa
OTpakKeHMsI CBeTa OT yrja MaJeHus M yrjia MNpejJoMJIeHUS OT yIiia MaJeHus): MJIaHUPOBaTh
HCCJIEIOBAaHKE, CAMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3Y/bTAThI MMOJIYYCHHON
3aBUCUMOCTHN (1)I/I3I/I‘-I€CKI/IX BCJIIMYHNH B BHUIC Ta6JII/ILI u Fpa(l)I/IKOB, AcJaTb BbIBOJAbBI II0
pe3yJbTaTaM UCCIEOBAHUS;

® TIPOBOAUTH KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIMYUH (CPEIHssi CKOPOCTb U YCKOpPEHHE
TeNa MPU PaBHOYCKOPCHHOM JBW)KCHHUH, YCKOPSHHE CBOOOTHOTO MACHHUS, )KECTKOCTD MPYKUHBI,
KOA(h(UIIMEHT TPEeHHsI CKOJIBKEHHS, MeXaHudeckas paboTa MU MOIIHOCTb, YacTOTa U TEPUOJ
KoJe0aHUN MaTeMaTHMYeCKOro U MPYKUHHOTO MAsTHHKOB, ONTHYECKas CHiIa coOuparomeit
JWH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH HW3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIIIOJIHATD U3MCPCHU, CICAYA HpeZIHO)KeHHOﬁ HUHCTPYKI WU, BBIYUCIIATH 3HAYCHHUC
BEJIMYMHBI M aHAJIW3UPOBATh TMOJYYCHHBIE PE3yJAbTaThl C YYETOM 3aJaHHOM MOTPEHIHOCTH
U3MEPEHU;

e CoOMIOAATh MpaBWIJIa TEXHUKHU 0€30MTaCHOCTH IpU PaboTe ¢ JIabOpaTOPHBIM 000PYIOBAHUEM;

® DPA3JIn4aTb OCHOBHBIC IIPU3HAKW HN3YUCHHBIX (1)I/I3I/I‘-ICCKI/IX MOI[CJ'ICﬁI MarcpuajibHad TOYKa,
a0COIOTHO TBEPAOE TEJI0, TOYSUHBIM HCTOYHUK CBETA, Ty4, TOHKAs JINH34, [IJIaHeTapHas MOJIENb
aToMma, HyKJIOHHAsI MOJIeJIb aTOMHOTO $1/Ipa;

® XapaKTepU30BaTh MPHUHLMIIBI JEHCTBUS M3YyUYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOHCTB C
0H0p01>'1 Ha HUX OIINCaHUuA (B TOM YHCJIC. CIIMAOMETP, AATUHUKH IIO0JIOKCHUSA, PACCTOAHUA U
YCKOpEHUS, paKeTa, 3XOJIOT, OYKH, IMEpHCKoI, (oToammapar, ONTHYECKHE CBETOBOJPDI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCMONB3ys 3HAHUSA O CBOWCTBAX (DU3HUECKUX
SBIIEHUH ¥ HEOOXOIUMBbIe (PU3UYECKIE 3aKOHOMEPHOCTH;

® HCIOJb30BATh CXEMBI W CXCMATHUYHBIC PUCYHKHW M3YUYCHHBIX TCXHHUYCCKHUX YCTpOI\/IICTB,
U3MEPUTENbHBIX TMPUOOPOB UM  TEXHOJOTHYECKHX TMPOIECCOB TMPH pPEIIeHUH y4eOHO--
MPAKTUYECKHUX 3324, ONTHYCCKHE CXEMBI JUIsl IOCTPOCHHS N300paKEHUH B TUIOCKOM 3epKalie U
coOuparoIie TMH3e;

® TIPUBOJUTH MPHUMEPHI (HAXOAUTH HHPOPMAIIHIO O MIPUMEPax) MPAKTUUYECKOTO UCIIOJIb30BAHUS
buznyecKrX 3HAaHUH B MOBCEAHEBHOMN KU3HU /IS 00ecrieueHns 6€30MacHOCTH MPU OOpAIEHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS U COOMIOJEHHS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKaIOIIEH Cpee;

® OCYyIIECTBISATH TMOUCK HMHpopManmuu  ¢usnueckoro coaepxkanuss B  HMHTepHere,
CaMOCTOSTENIbHO  (OpPMYyIUPYysl  TIOMCKOBBIM  3amMpoc, HAxXOJWUTh IYTH  ONpEIeICHUS
JIOCTOBEPHOCTH TIOJIYYCHHOU MH(OpPMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUN U JTIOTIOJTHUTEIBHBIX
HUCTOYHUKOB;

® WCMONB30BaTh IMPH BBHIMOTHEHUH YYEOHBIX 3aJlaHUi HAy4YHO--TIONYISPHYIO IJUTEPATYPY
(bU3MYECKOTO COAEpKAHMs, CIPABOYHBIE MAaTepUANbI, pecypchl cetu VIHTepHeT, BIAJETh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(GOpPMAUKA W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

® (CO31aBaThb cOOCTBEHHEBIE ITMCHMEHHEBIE U YCTHBIC COO6HIGHI/I${ Ha OCHOBE I/IH(i)OpMaHI/II/I nu3
HECKOJIBKUX HCTOYHHUKOB q)HSquCKOFO COJZCpIKaHus, HY6J'II/I'-IHO MNpEACTABIATE PE3YJILTAThI
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INPOEKTHONM WM MCCIIEN0BATENbCKON JIEATEIbHOCTH, IMPH 3TOM TI'PaMOTHO HCIOJIb30BATh
U3yYCHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3uKd U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTalmen ¢ yu€ToM 0coOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne KoaudecTBO 4acoB JIeKTPOHHbIE
HaumenoBanue

W | sasnenon u Tem B K n (uu¢posbie)

n f[ I; aMMBbI cer OH;po'm)HM paéc THHeCKH o0pa3oBaTe/ibHbIE

porp 0 e padoThl e padoTsl pecypes:

Pazges 1. ®u3nka u e€ poJsib B IO3HAHUM OKPY/KAKOLIET0 MUPA
Du3UKa - Havka o bu6mmoreka [IOK

1.1 YK 2 0 0 https://m.edsoo0.ru/7f41619
IpUpoJIe ?
duznueckue Bubnuoreka HOK

1.2 2 0 1 https://m.edso0.ru/7f41619
BEJINYHHBI s
EcTecTBEHHOHAYYHBI bubmorexa [IOK

1.3 v 2 1 1 https://m.edso0.ru/7f41619
W METOJ ITO3HAHUS n

Hroro no paszneny 6

Pa3zneu 2. [lepBoHayaibHble CBEeJeHUS 0 CTPOEHUH BellleCTBA

bubmuorexa [JOK
2.1 CrpocHue BeliecTa 1 0 0 https://m.edso0.ru/7f41619
4
JIBrmkeHue u bubmuorexa [JOK
2.2 | B3aMIMOJCHCTBHE 2 0 1 https://m.edso00.ru/7f41619
YaCTUII BEIICCTBA 4
ArDeraTHbL bu6mmoreka [IOK
23 P 2 1 0 https://m.edso0.ru/7f41619
COCTOSIHHS BeIlleCTBa 4
Hroro no pazaeny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
MexaHu4eckoe bubmiorexa LIOK
3.1 3 0 0 https://m.edso00.ru/7f41619
JIBUOKCHUE 4
VDL, Macca bubmuorexa [JOK
3.2 PHHA, ’ 4 0 1 https://m.edso00.ru/7f41619
IJIOTHOCTH 4
bu6mmoreka [JOK
3.3  Cwa. Bungs! cun 14 1 2 https://m.edsoo0.ru/7f41619
4
Hroro mo pazaeny 21
Pasnen 4. /laBienue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
I[;:H:}II{I/I;I:-TE;PCS;‘? bubnmnoreka [JOK
41 "Bt P 3 0 0 https://m.edso00.ru/7f41619
TeJIaMH, KM IKOCTSIMU 4
U razamu -
bu6mmorexa [IOK
4.2 [lasnenue xukoctn 5 1 0 https://m.edsoo0.ru/7f41619
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

4
Ammocdeproe bubnmoreka [JOK
43 P 6 0 0 https://m.edso0.ru/7f41619
JIaBJICHHE 4
AetieTs e xaunooTn BuGmorexa LIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f41619
MOTPY>KEHHOE B HUX 4
TENOo -
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHeprus
bubmuoreka [JOK
5.1 Pabora u MOITHOCTH 3 0 1 https://m.edso0.ru/7f41619
4
bocThie bu6mmoreka [IOK
52 P 5 0 1 https://m.edsoo.ru/7f41619
MEXaHU3MBI 4
Mexannueckas bubmorexa LIOK
5.3 4 1 1 https://m.edsoo.ru/7f41619
SHEPTUs 4
Utoro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOBIIO 68 6 12
I[TPOT'PAMME
8 KJIACC
Ne KosmmmuecTBo yacos DJIEKTPOHHBIE
HaunmenoBanue
a3/1eJIOB M TeM B K n (undposrre)
ﬁ 021 - cer OH;po.m)Hbl pa%canecml 06pazoBaTeILHbIE
porp 0 € paooThl € paooTnl pecypes
Paznen 1. TensioBble siBJIeHUS
bu6mmoreka [JOK

CrpoeHnue u

https://m.edsoo.ru/7f4181c
e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181c
e

. 7 0 0
CBOICTBa BEIECTBA
TennoBbie
21 2 5
MIPOLIECCHI
Hroro no paszneny 28
Pa3zne 2. DiiekTpuyecKrue ¥ MArHUTHbIE SIBJICHUS
DIIEKTPUYECKUE
3apsibl.
2.1 3apspkeHHBIE TETa 7 1 1
U uX
B3aUMOJICHICTBHE

bubmuorexa [JOK
https://m.edsoo.ru/7f4181c
e
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f4181ce

[TocTostHHBIM bubnmoreka [JOK
2.2 DIEKTPHUYCCKHIA 20 1 7 https://m.edsoo.ru/7f4181c
TOK e
MarHITHELS bubmuoreka [JOK
2.3 6 1 2 https://m.edsoo.ru/7f4181c
SIBJICHUS o
DJIeKTpOMarHuTHa bubmorexa LIOK
2.4 p 4 0 0 https://m.edsoo0.ru/7f4181c
ST MHTYKITHAS o
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB I10 68 S 15
ITPOTPAMME
9 KJIACC
Ne KoJsnyecTBO 4yacoB DJIeKTPOHHbIE
HaunmenoBanue
a3/1eJ10B U TeM B K 11 (ungposere)
E OI; - cer OH;p()JII)HbI paécanecKn 06pazoBaTeTLHbIE
porp 0 € paodoTsIl € paooTsl pecypeb
Pa3zgen 1. Mexann4yeckue siBJICHUSA
1\/][3;):;1{/1;:;1(06 bubmuoreka [{OK
1.1 10 1 1 https://m.edsoo.ru/7f41ada
CIOCOOBI €10 5
OITMCAaHUS =
BzaumoneiicTBue bubmorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41ada
Tel 6
3aKOHEL bubmmoteka IIOK
10 1 3 https://m.edsoo.ru/7f41ada
COXpaHEeHUs 6
Uroro no pazneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
MexaHu4eckue bubmorexa LIOK
7 1 3 https://m.edsoo.ru/7f41ada
KOJIeOaHus 6
MexaHn4eckue bubmmorexa HOK
8 1 3 https://m.edsoo.ru/7f41ada
BOJIHBI. 3BYK 5
Hroro mo pazaeny 15

Pasjen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

3J'IeKTpOMaFHI/ITHO
€ II0JIC U

3.1

6 1

2

bubmuoreka [{OK
https://m.edsoo.ru/7f41ada
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AJIEKTPOMArHUTHBIE 6
BOJTHBI

Hroro mo pazaeny 6

Pa3znen 4. CBeToBbI€ IBJIEHUS
3aKOHBI bubnuorexa [JOK

4.1 pacrnpocTpaHCHHS 6 1 2 https://m.edsoo.ru/7f41ada
cBeTa 6
JInH3BI U bubnunorexa LIOK

4.2  onTHYecKue 6 1 3 https://m.edsoo.ru/7f41ada
npubopsI 6
Paznoxenue bubnuorexa [{OK

4.3  Oenoro cBera B 3 0 2 https://m.edsoo.ru/7f41ada
CIIEKTP 6

Hroro mo pazaeny 15

Paznen 5. KBanToBBI€E SIBJICHHS
Ucnyckanue u Bbu6mmoteka [JOK

5.1 mnornouieHue cBeTa 4 0 1 https://m.edsoo.ru/7f41a4a
aTOMOM 6
CrpocHue bubnunoreka LIOK

5.2 6 1 1 https://m.edsoo.ru/7f41ada
aTOMHOTO s/Ipa 5

bubnunoreka LIOK
5.3  SlmepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a
6

Utoro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-000011aI0IIM I MOYJIb
[ToBTOpEenue n
000011IeHHE bubmuoreka [{OK

6.1 conepxaHus Kypca 9 0 2 https://m.edsoo.ru/7f41ada
¢u3uku 3a 7-9 6
KJIacc

Wroro mo pazneny 9

OBIIEE

KOJIMYECTBO

YACOBIIO 102 10 27

I[TPOT'PAMME
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