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COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUpPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. OuUndeckre sBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoaHas CUCTEMa €IMHMUII.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHBIN
METOJl IO3HaHWs: HaOJII0JEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIC, EKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. ®wusnueckue MpUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHUIN aHAJOTOBBIM U ITU(POBBIM

npudopom.

Jlabopamopuwvie pabomot u onvimeol.

1. OmnpeneneHue UEHbI JEICHUS KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJIOTO TENA.
4. OrmpeneseHue pa3sMepoB MajbIX TEIL.
5. MsmepeHue temieparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHUsS TO TMPOBEPKE THUIOTE3bl: JAIBHOCTH MOJETA IIApUKa,
MYIIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA MTYCKA.

Pa3nean 2. [lepBoHayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHoBckoe nBmxenue, nuddysus. BzauMopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(KpucTaITMYECKUX) Tel. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX M HMX aTOMHOMOJEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. HaGmoaenue nuddysuu.

3. HaOGmronenue sBIICHHH, OOBICHSIIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHWEM YaCTHII

BEIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OrmeHka guamMeTpa aToMa METOJAO0M PSIOB (C UCIIOIb30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.

3. OnbITH IO OOHAPYKEHUIO NEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell Kak NpUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. [lnotHocts BemectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
W3mepenne cuibl ¢ MOMOIIBIO JUHAMoMeTpa. fIBieHue TAToTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHue MeXaHu4ecKoro JBUKECHHUS Teja.

2. H3mepeHue CKOPOCTH NPSIMOJIUHEUHOIO JBUKEHUS.

3. HalOnroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEI.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnwvie pabomot u onvimeul.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABIKEHUS (LIapUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpezneneHue cpelHENd CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapUKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (IedopMaiiii) MPYKUHBI OT
IIPUIIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbBI TPEHUS CKOJIbXKEHHS OT Beca Teja U
XapakTepa COIMpPUKaCAIOUIUXCsl TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbBIIEHNS U YBETUYEHU JaBieHus. /{aBieHue raza. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenada napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  ['mppocratmdeckuii  mapagokc. CooOmarommecs cocyabl. [ umapaBiudeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emmu. OmnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTh
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

[lepenaya naBieHUs KUJIKOCTHIO U Ta30M.

3. Coobmaromuecs CoCy/Ibl.
4. T'mapaBinuecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOCHEPHOTO JTABICHUS.



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTD
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOMIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJO, MOTpYyKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

OneITHI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTD BBITAJIKUBAIOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMaA NOrpyKEHHON B JKUAKOCTh YAaCTH Tejla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. [IpaBmiio paBHOBeCHSs
pbruara. [IpumeHeHue mpaBuia paBHOBECHUS phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI nmpocTbix MexaHu3MoB. [IpocTbie MeXaHU3MEBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KunHeTmyeckas W moTeHUHaIbHas »Heprus. llpeBpaienue
OJIHOTO BHJ/Ia MEXaHUUYECKOW SHEPTUH B APYroil. 3aKOH COXPAHEHHS YIHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomul u onvimol.

1. Ompenenenue paOOThI CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenune KII/] HaKIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTHUHU.
8 KJIACC

Pa3nen 6. TenioBble sIBJIEHNS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMS BemiecTBa. Macca
M pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHU BemecTBa. Kpuctammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMUHETUYECKOW Teopuu. (CMayumBaHWE M KanmWUIApHbIE siBlieHUs. TeruoBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YaCTHIIL.
Buytpennsst sHeprusi. CrnocoObl HW3MEHEHHMsS BHYTPEHHEH OJHEpruu: Terjionepenada u
coBepireHre paboThl. BUapl Teruionepenayn: TeriIonpOBOAHOCTh, KOHBEKIUS, H3ITYICHHUE.



KommuectBo Temnorel. YiaenpHasd TEIIOEMKOCTH BelIeCcTBAa. 1e€IUIO0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTATMYCCKHX
BEIIECTB. YAenbHas Teryiora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termora mnapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPAHUS.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KarOIIeH Cpeibl.

3aK0OH COXpaHEHUs U PEBPAILICEHUs SHEPTUHU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGnronenue siBiieHU CMauyuBaHUs U KAITWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

V3meHeHre naBlIeHUs Ta3a MPU U3MEHEHUN 00hEMa U HAarpeBaHUM HITH OXJIKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHre MPpU COBEPIIEHUN PaOOTHI.
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Harpesanue npu coBepieHUN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHeHUE TEMIOEMKOCTEHN pa3InYHbIX BEILIECTB.
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. HaOmroieume kurenust.

=
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. HabmroieHne nocTostHCTBa TeMIEpaTyphl PH TUIaBICHUH.

13. Mojenu TeIIOBLIX ABUTaTEICH.

Jlabopamopnuvie pabomot u onvimel.

1. OnbIThl O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO MTPUTSHKCHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

OnbITHI MO HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, JKUIKOCTEH U TBEPIBIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WU OXJIAKICHHUS.
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6. IlpoBepka THMOTE3bl JHWHEWHOW 3aBUCUMOCTH [UJTMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphI.
7. HaGmromenue u3MeHEeHHs] BHYTPEHHEH DHEpPTHH Tella B pe3ysbTare TeIuionepenadn u
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBJIeHUS TEIIIOOOMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuei BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIJIOOOMEHE C
HarpeThIM METAJUIMYECKUM ITHIHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue yAaenabHON TEMIOTHI TUIABJICHUS JIb/IA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Tenl. J[Ba poma 3JEKTpUUECKUX 3apsoB. BzaumojelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIIBI B3aUMOJCUCTBUS 3apSKEHHBIX TET OT BEIWYUHBI
3aps70B U PACCTOSTHUSI MKy TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3yiekTpuyeckoro noiis. [IpunHiun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS IIEKTPUUECKOT0 3apsja.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO TOKa. McTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKAa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OJeKTpudeckoe HamnpsbkeHue. ConpoTUBIICHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuuyeckue Henu
U TIOTPeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHHe.

[locTostHHbIE MarHuThl. B3aumopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayekTpomMarHuTHoOM  uHaykuuu. IlpaBuino  JleHna.
OnextporeHeparop. CrocoObl MONyYEHHs] ANEKTPUUECKOW HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa eKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEIl.
YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKAss UHTYKLIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[TpOBOAHMKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BbIii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. HSMepeHI/IC QJICKTPHUYCCKOI'0 HANIPSAKCHUSA BOJIbTMCTPOM.
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. PeoctaTt 1 marasuH conpoTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOXKHOCTH Pa3/I€ICHU ITOJIFOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX MTOJIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.
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O 00 N O »n

. MaruuTHoOe nosie Toka. DJIeKTPOMarHur.

N
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. JleficTBuE€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTel @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHHS.

N NN NN
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. DIIEKTPOreHepaTOp MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SIIEKTPU3AIIMHU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeCTBUS 3JIEKTPUUECKOIO MOJIs HA IPOBOJIHUKU U AUDIEKTPUKH.

COopka u mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepenue u perylinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pe3UcTOpa U HAIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NpU MOCIEAOBATEIHHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisl CUJIbI TOKA NP NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIErO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKa, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKEHUS
Ha Heu.

13. Onpenenenue KIIJ] HarpeBatens.

14. UccnenoBaHre MarHUTHOIO B3aUMOJEHCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. I3y4yeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pas3JesieHuu.

ok wnNPRE

16. HccnenoBanue AEMCTBHS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJIECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA W HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AeMCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3JEKTPOIBUTATEISL.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJIEHUSI DJIEKTPOMAarHUTHOM WHAYKLHU: HCCIEIOBaHUE
VU3MEHEHUH 3HAYEHUs U HaIlpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO [JBI)KEHHs. PaBHOMEpHOe IpsAMOIMHENHOE nABMXKEHHE. HepaBHOMepHOE
IpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTb Tejla IPH HEPABHOMEPHOM
JIBUKEHHH.

VYckopenue. PaBHOoyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoboaHoe manenne. OnbITh
lNanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YTJI0Bast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHnun
CYNEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CuUjla TPEHUs
MOKOSI, IPYTH€ BUbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHA. YCKOpPEHHE CBOOOIHOIO MajJeHUs.
JBuxenune 1uaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTe. Heecomocts u
HEepPErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3menenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspKkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

n pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEjia, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIH.

IToTrenumanpHas 3Heprus cxaroi npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HalmoneHne MeXaHn4ecKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHHS OJHOTO M TOTO K€ Te€jla OTHOCUTEIILHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBU)KEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaGmioneHue nBUXEeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHue MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKCHHH OTHOCUTEIIBHO KaOMHETa (DPU3HKH.
3aBUCHUMOCTb YCKOPEHHMSI T€JIa OT MacChl TeJla U IeHCTBYIOIIEH HAa HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJl.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHHH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEJl.

12. CoxpaHeHue UMITYJIbCca IIPU HEYIPYTOM B3aUMOAECHCTBUU.

13. CoxpaHeHue UMITyJIbca IPH a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOIO JBH)KEHUSI.

15. CoxpaHeHHe MEeXaHU4eCKOM SHEPIUU IPpU CBOOOJHOM MaICHHH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTHH MPH JABHKEHUU TeJla MOJ] IeHCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juisi pa3roHa U JAJbHEHIIEro paBHOMEPHOTO ABM)KEHHUS
LIApUKA UK TEJIEKKH.

2. OmnpeneneHue CpeHEW CKOPOCTH CKOJBKEHUS OpycKa MM JIBUXKEHHUs IapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tejla NPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TlpoBepka rumoTtesbl: €CIM IpPU PABHOYCKOPEHHOM [BIKEHUU O€3 HaudaibHOU
CKOPOCTH IyTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBanume 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBI.



9.

Onpenenenne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [BWKEHUM Tela II0
TOPU30HTAILHOM TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH MOABEME TIpy3a C HCHIOIB30BAHUEM

HCEIIOJABH>XKHOI'O U IIOABUKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUSI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToTa,
aMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIM MasTHUKMU. lIpeBpamieHue sHeprum Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

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

3Byk. ['pomMKOCTb 3ByKa U BbicoTa ToOHA. OTpaxkeHue 3ByKa. IHPpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

[EY

s wnN

Habmonenne xonebanuii e noJ 1eHCTBUEM CHIIbI TSDKECTH M CUJIbI YIIPYTOCTH.
Habumonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoeHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripoctpaneHue npoJOIbHBIX U MOIIEPEYHBIX BOJIH (HA MOJIEINN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenue 4acToThl U Ieproia KoiaeOaHui MaTeMaTHYecKoro MasTHUKA.
OnpezneneHye 4acTOThl U MepHoja KolneOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCUMOCTU IE€pHOJA KOJ€OaHWH IMOJABELIEHHOTO K HUTHU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TIepHOJa KOJEOaHWH NMPYKHMHHOTO MAasTHUKA OT MAaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh IepHofa KojeOaHUN MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMICTBA 3JEKTPOMAarHUTHBIX
BOJH. [IIkaa 351eKTpOMarHuTHBIX BOJIH. VICrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas pupoaa ceera. CkopocTsh cBeTa. BolnHOBEIE CBOCTBA CBETA.
Hemoncmpavyuu.

1.
2.

CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimel.

1.

HByLICHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlydeBass monenb cBeta. Mcrounumkm cBeta. IIpsMonmHeiHOe pacrpocTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3ze. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro csera B ciekTp. OnbiTel HptoToHa. CriojkeHne CIeKTPaIbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

© PN VA WN e

[TpsimonuHEHOE PacIIPOCTPaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomuenue ceera.

OnTHyeckuii CBETOBOI.

Xon JIydeit B coOuparomiei JTruH3e.

XoJ1 1y4deil B pacCeUBalOIICH JIMH3E.

[Tony4yenue n300paxeHuit C MOMOIIBIO JIUH3.

[Tpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens rnasa.

11. Pa3nosxeHnue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH YTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla MaJeHHs.
N3y4yeHne xapakTepUCTHK N300pa)KeHHUs IIPEeMETa B INIOCKOM 3€pKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHs CBETOBOTO JIyda OT yIJIa IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUil C HOMOLIBIO COOMPAIOLIEH JTUH3BL

Omnpenenenye GOKyCHOrO pacCTOSHUS U ONTHYECKOH CHIIbI COOMpPAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OETIOr0 CBETA B CIIEKTD.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble sIBJIEHHUS.

OmneiTel Pesepdopaa u mnanetapuas mojnenb aroma. Monens aroma bopa. Ucnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- u ramma-uznydeHus. CTpoeHue aTOMHOTO sijipa.
Hyknonnass moxens atomHoro siapa. M3oronbl. PanuoaktuBHble mnpeBpaimeHus. Ilepuon
MoJIypacnaaa aTOMHBIX sIJiep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MAaCCOBOTO UMCEN. DHEPTUs CBSI3U
aToMHBIX sifep. CBsi3b mMaccel W SHepruu. Peakmuu cuHTe3a W AeneHus sanep. VcrouHuku
sHeprun CoJlHLIA U 3BE3I.

Snepnas snepreTuka. JleiicTBUA paguoOaKTUBHBIX U31yYEHUN HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

oukwnNRE

CrexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnexTp Boaopo/a.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyISHH.

Perucrpanus nznydeHnst NpUpOIHBIX MUHEPAIOB U ITPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaGmromeHue CIUTONMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY INyTH (110

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TMpEeNHA3HAYEH [UIA  CHUCTEeMaTHU3aluu |
0000111eHUsT TPEMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuke 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YICOHBIH MPEIMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJIS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS  BUIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (POpMUPYETCS E€CTECTBEHHOHAY4YHas
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJOBAHMS SIBJICHUNA NPUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTANIbHBIE.

[TpuHIMNIUATBHO AEATEIHLHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yercs 3a CYET TOoro,
4TO 00yYaroLIUeCs BHIOIHAIOT 3a/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3HUECKHUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U TOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAayuHbIE METOJbI MCCIEAOBaHUSA (PU3NYECKUX SBICHHUI, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJEEe BaXXHBIX JIOCTI)KEHUN COBPEMCHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3IUYHBIX HCTOYHHUKOB DSHEPTUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPTHHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPECAMETHBIX O6p330BaTeHBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMOTH4€eCKOro BOCIIUTAHUS

— MpOSIBIICHHE MHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (pH3MUECKOM
HayKU;

— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAUYUMBIX U dTHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTUKEHUN (PU3UKU;

— OCO3HAHHE BAXXHOCTU MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B IEATEILHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KA4eCTB (PM3MYECKON HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

— OCO3HAaHHE IEHHOCTU (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONIECH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEILHOCTH;

5) popMupoBaHNs KyJbTYPbI 310POBbS U SMOLMOHAJBHOIO 0J1arONMOTyYHA:

— OCO3HAHME LIEHHOCTHU 0e30macHOro odbpasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU TMpaBWi O€30MacHOro IMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, c
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B JIOMAILIHUX YCIOBUSIX;

— copMUPOBAHHOCTH HaBbIKA pe(yieKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTUBHOE Y4acTHE B pEIIeHHM MPAaKTHYECKHX 33a/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHOMN
OpraHM3aliu, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJbHOW HaIpaBIIEHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

— MHTEpeC K MPAKTUYECKOMY U3yUeHHIO podeccHii, CBA3aHHBIX ¢ HU3UKOM;

7) IK0JI0THYECKOT0 BOCTIMTAHMSA

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM s pelieHus 3ahady B 00JIACTH
OKpY’KaloIlllel cpeibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX IOCJEICTBUN
JUISL OKPY>KarOIEen CpeJibl;

— 0CO3HAHME TI00aTBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHUHM HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— NoTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OPMYIHPOBATH HJIEH,
MTOHSITHSL, TUIIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSIX;



® — OCO3HaHME JePHUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 001acTH (PU3UKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUEC aHAJIIM3UPOBATh U BBIABIIATH B3aUMOCBA3U ITPHUPOIEL, 06H_I€CTBa U 3KOHOMMKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIMSHUS Ha OKPYKAIOILYIO CpeLy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe oOcCBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOIIME TI03HABATENbHBIE YHHUBEpCaJbHble YyueOHbIE JEHCTBUS, KOMMYHUKATHBHbBIE

YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbIE ICHCTBUS.

Ilo3naBaTe/IbHBbIE YHMBepPCAIbHbIe yueOHbIe AeiicTBUS
Ba3oBble jloruueckme AeiicTBUs:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISBJISATH 3aKOHOMEPHOCTH M NMIPOTUBOPEUMS B PacCCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOJIOJCHUSAX, OTHOCSIIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISBJISATh NPUYMHHO-CJIEJCTBEHHBIE CBSA3M NPU HM3Y4YeHHH (PU3NYECKUX SIBICHUH U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YM038,KJHO‘~I€HI/H>'I, BbIABUI'aTh I'NIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
CaMOCTOSITENIFHO ~ BBIOMpATh CIOCOO pemieHust y4eOHOW (U3MYECKOr 3ajgaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOASIIETO C
Y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabCKHE JeiiCTBHS:

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1IO3HAHU,

nNpoBOAUTL IO  CAMOCTOSATCIBHO  COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(1)143H‘1€CKHI>1 OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAHUC (1)I/I3I/I"ICCKOI"0 SABJICHUA
OLICHUBATh Ha MPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(i)OpMaLII/IIO, IMNOJIYYCHHYIO B XOIC
HCCJIICOOBAHUS NJIN SKCIICPUMCHTA,

CaMOCTOSATCIIbHO (I)OpMyJII/IpOBaTB 0606H_IGHI/IH U BbBIBOJABI II0 pE3yjibTaTaM
HpOBeI[éHHOFO Ha6JHOZ[eHI/IH, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHEHIee pa3BUTHC CI)I/I3I/I‘{eCKI/IX IMponeccoB, a TaKKe
BBIZIBUT'aTb NPCAIIOJIONKCHUS 00 nx Pa3BUTHH B HOBBIX YCJIOBHAX U KOHTCKCTAX.

Padora ¢ undpopmanmeii:

IPUMEHSTh Pa3IU4YHbIE METOJbl, HMHCTPYMEHThl M 3alpocChl MpHU MOHCKE U OTOOpe
nH(pOpPMaLlMU WK JaHHBIX ¢ Y4ETOM IMpeaoKeHHOM yueOHOo! (hu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3ITUYHBIX
BUJIOB U (hOpM IpeICTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaIbHYIO (OpMYy IMpeACTaBlIeHUs HHPOpMAIUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:



B X0/ OOCYXIEHUsS Y4eOHOro MmaTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX paboOT u
MIPOEKTOB 33JaBaTh BOIMPOCHI MO CYIIECTBY 00CYK1a€MOil TEMbI M BBICKa3bIBATh UJIEH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHnue OJIaroXKelaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOM CYXKJEHUS C CYXKICHUSIMH JPYrMX YYaCTHUKOB JIMAJIOTa,
00HapY>XMBATh Pa3IUUKHe U CXOACTBO MO3UIIMIA;

BBIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOMMYHO  TPEJCTABISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3MUYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW W WHAWBHIYATLHOU pPaOOTHI
IIPY PEUICHUU KOHKPETHOH (PU3HUECcKOi TPOOIEMBI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JIOCTH>KCHHIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITMIOJHATh CBOIO 4YacTh PaOOTHI, JOCTHTas KaueCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPAaBICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT MO KPUTEPHUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIE TeiiCTBHUS
Camoopranusanmusi:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaAIUIX, TPEOYIOMIMX ISl PeIICHHSI
(bu3nyeCKuX 3HAHMIA;

OpPUEHTHUPOBATHCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS PpEHIeHUuN (MHIMBUAYaAJIBHOE,
IPUHSITHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUMN IPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh QJITOPUTM pEIHICHUS (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEAIaraéMble BApUAHTBI PELLIEHUN;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’IB, 3MOLMOHANbHBIA HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIpeuIaraTh IiaH €€ N3MEHEHNS,

OOBSICHATh TNPUYMHBI JIOCTUXKEHUS (HEJOCTMXKEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHHMBILUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTb ce0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPA WM JUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peueHUH (QU3UYECKUX 3a1ad Wil B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE JK€ ITPaBO JPYToro.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IIpakTunueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®du3uka - HayKa o0 MPUPo/Ie 2 bubmorexa IOK
' YKa O TPHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HSHHCCICHE BETHAHHA https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 2 1 Bubnnorexa LOK
) i A https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pa3nes 2. [leppoHayabHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa

21 CrpocHie B Ba 1 bubmuorexa [JOK
' POCHHE BEliee https://m.edsoo.ru/7f416194
29 JIBr>KeHWE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuotexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TPETATHRIC COCTOAMILT BEMectra https://m.edso0o.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bub OK
3.1 MexaHuueckoe IBMKEHHE 3 nommorexa [

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




bu6mmoreka [IOK

32 nu 4 1
HEPIILL, MAcea, IIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. B 14 2
A, BRI https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHus TBEPABIMUA 3 bubnnorexa [HOK
' TEJaMH, JKHUJIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmmorexa LOK
' 8 https://m.edsoo.ru/7416194
bu6mmorexa [IOK
4. A
3 TMOCpepHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
> Pabora i morumocs 3 ! https://m.edsoo.ru/7416194
bu6mmoreka [IOK
2 I1 1
> POCTRIC MEXALIMET > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanireciast oHeprits 4 ! https://m.edsoo.ru/7416194
Uroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne ni/m Kourpoubnble IIpakTHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
1.1 CTpoeHue 1 CBOICTBA BEIIECTBA 7 Bubmmorexa LOK
) P H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
SIDIOBHIS HPOHECChl > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbBIE Tela 7 | bubnnoreka [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i 7 2 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK 0 https-//m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHILT https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexanuveckue siBJIeHUS
L1 MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro 10 | bubnnoreka [JOK
’ OIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMOACHCTBHE TE https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3pnen 2. Mexanuveckne KoJ1e0aHUSA U BOJTHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAMITCCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CATITICCIHE BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNIEKTPOMArHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
) ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6

Pa3nen 4. CBeToBbIe IBJICHUS




bu6mmoreka [IOK

4.1 3 6 2
AKOHDL paclipOCTPAHCHIA CheTa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI o 6 3
HHSBLI OITHACCKHE TIPHOOPBI https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 AIOACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBanToBbI€ SIBJIEHUA
5.1 Hcnyckanue U MOTIOIEHNE CBETA AaTOMOM 4 1 bubmorexa HOK
’ Y H https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> Crpoenne aTomHoro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. il 1
>3 FICPHBIC peaKii 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEPKAHUS 9 ) bubnnorexka [JOK
) Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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