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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pu3uKe Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTAaBIIEHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHUII K pe3yiabTaTaM OCBOEHUS Ha YIriIyOJEHHOM YPOBHE OCHOBHOM
oOpa3oBaTeNbHOM mporpamMel, ipenctaBieHHbIX B PI'OC OO0, a Takxke ¢ y9éToM (eneparbHON
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npenmera «Duznkay.

Conepxanue TporpaMMbl 1O (DM3MKE HANMPABICHO HA YIOBIETBOPEHHE MOBBIIICHHBIX
3aMpoCOB OOYYAIOIINXCS, CTPEMSIIUXCS K 0oJiee TIIyOOKOMY OCBOCHUIO (PU3MUECKUX 3HAHUH, U
Ha (popMHpOBaHUE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH oOyJaromuxcs. B mporpamme o ¢usnke
YUUTBHIBAIOTCS BO3MOXHOCTU y4yeOHOro mpeamera B peanusanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM ~ JIMYHOCTHBIM W METalmpeMETHBIM pe3ylbTaTaM OOydYeHHs, a TakKxke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO
o011ero 0Opa3oBaHUsL.

[Iporpamma no (u3MKe yCTaHABIMBAET pacmperesieHHe ydeOHOTro MaTepualia 1o ToJam
oOydenus (Mo Kiaccam), TpeajgaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh HM3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKaHUS U YUETE€ BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.

[Iporpamma no ¢usuke pa3paboTaHa C IeNbI0 OKa3aHHUsI METOAUYECKON MOMOIIH YUUTEII0

B CO3/IaHUH paboueil MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJJMETA «®U3UKA»
(YTJIYBJEHHBIN YPOBEHD)

dusKKa ABIIETCS CHCTEMOOOPA3YIOIMM TS €CTECTBEHHO-HAYYHBIX YI€OHBIX IPEAMETOB,
MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB M SIBICHHUH, U3y4aeMbIX XHMHCH,
Ouosioruei, actpoHoMuei u (pusnveckoi reorpadueil, BHOCUT BKIaJ B €CTECTBEHHO-HAYIHYIO
KapTUHY MHpPa, MPEIOCTaBiIsAeT Haubojee siCHble 00pa3ibl MPUMEHEHHUS HAYYHOTO METOoja
MO3HAHMUS, TO €CTh CII0CO0Aa MOJTYICHHUs JOCTOBEPHBIX 3HAHHI O MUE.

OnHa W3 TIABHBIX 3a7a4 (PU3HUECKOro 0Opa3oBaHMs B CTPYKType oOIIero oOpa3oBaHMsI
COCTOUT B (OPMHUPOBAHUM €CTECTBCHHO-HAyYHOW T'PAMOTHOCTH W HHTEpeca K Hayke Yy
oOyyaronuxcs.

N3yuenne ¢u3nku Ha YriayOJIEHHOM YpOBHE TMPEAIOJiaracT YBEPEHHOE BIIAJICHUE

CJICAYIOIIUMU KOMIICTCHTHOCTAMU, XapaKTCPU3YIOIIUMHU CCTCCTBCHHO-HAYUHYIO I'PAMOTHOCTL!



HAay4YHO 00BACHATH SIBJICHUSA,
OLICHMWBATh U IIOHUMATh 0COOCHHOCTH HAay4YHOI'O UCCJICAOBAHUA;

HUHTCPHIPCTUPOBATH JAHHBIC U MCIIOJIB30BAThL HAYYHBIC AOKA3ATCIbCTBA AJId MTOJIYYCHUA

BBIBO/JIOB.

IEJIA U 3AJAYHA YYEBHOTI'O ITIPEJIMETA «®HU3HUKA» (YTJIYBJIEHHBIN

YPOBEHD)

Henu wm3yueHus (U3MKU Ha yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS ONPEICIICHBI B

Konnenmmu npenogaBanust yueOHoro npenMera «Pusnka» B 00pa3oBaTeIbHBIX OPraHU3aIUsAX

Poccuiickoit ®enepanuu, peaau3ylolIUX OCHOBHbIE 0011€00pa3oBaTelIbHbIE MPOTPaMMBbl,

yTBepkAEHHON pemenuem Kosutermm MunncrteperBa npocsenieHust Poccuiickont ®enepanun

(mpotoko:n ot 3 nexadbps 2019 r. Ne [TIK-4BH).

Henu uzydyenus pusuku Ha yriyOJEHHOM ypOBHE:

pa3BUTHE MHTEpeca W CTPEMIICHUS OOy4aromMXcsd K HAyYHOMY M3YYEHUIO MPHUPOJIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTaBICHUII O HAydHOM MeEToJle IMO3HaHUs U (popMHUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIIEHHS K OKPYXKAIOIINM SIBJICHUSIM;

(hopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHUsI OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

(dbopMHpoBaHHE YMEHHI NPUMEHATh (PU3MUECKHe 3HAHMS M HAy4HbIE JOKa3aTelIbCTBA
U1 OOBSCHEHHUS OKPY)KAIOIIUX SIBJICHHUIA;

(dhopMHpOBaHKE MPEACTaBICHUN O poJid (GU3UKH ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHUH;

pa3BUTHE NPEICTaBICHUNM O BO3MOXHBIX cdepax Oyaymed mpodeccnoHaIbHOMI
NesITeNIbHOCTH, CBSI3aHHOM ¢ (DM3MKOM, MOATOTOBKA K JalbHEHIIIEMY 00Y4YEHHUIO B 3TOM
HaIpaBJICHUU;

(¢opMupoBaHHE TOTOBHOCTU K JalbHEHIIEMYy H3y4eHMIO (QU3MKH Ha YriayOonEéHHOM
YPOBHE B paMKax COOTBETCTBYIOLIUX NMpoduieit 00ydeHus: Ha ypoBHE CpPEAHEro 001Iero

oOpa3oBaHusl.

JlocTikeHre STHX Ieneil mporpamMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

O6pa3OBaHI/I}I obOecrieunBaeTCs peUICHUEM CIICAYIOIUX 3a/1a4:



e npuoOpeTeHue 3HAaHUK O TUCKPETHOM CTPOCHMH BEIIECTBA, MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHre YMEHUI aHAIM3UPOBATh U OOBACHATH (PU3MUYECKHE SBJICHUS Ha OCHOBE
M3YYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

® OCBOEGHHE METOJIOB PEIICHHUS PACUETHBIX M KAUECTBECHHBIX 3a/1a4, TPEOYIOLTNX CO3TaHHS
W WCIOJIb30BaHMUS (U3MYECKUX MOJENeH, BKIIOYas TBOPYECKHE M IPAKTHKO-
OpUEHTHUPOBAHHBIE 3/1a4H;

® Da3BUTHE HCCIEIOBATEIBCKIX YMEHHUN: HAOMIONATh SBICHUS U U3MEPATh (PU3HUYECKUE
BEJIMYUHBI, BBIJBUTaTh TUIOTE3bl M IpeiaraTh SKCHEPUMEHTAJIbHBIE CIIOCOOBI HX
MPOBEPKH, IJIAHUPOBATH U TPOBOIHTH OIBITHI, IKCIIEPUMEHTAILHBIC HCCIIEIOBAHMS,
aHAJTM3UPOBAThH MOJTyYCHHBIC JAHHBIEC U JETaTh BHIBOIBI;

® OCBOEHHE MPHEMOB pabOTHl ¢ WHPOpMAIUEH (GHU3MUECKOTO COIEpIKAHUS, BKIFOUYAs
WH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH, HHTEPIIPETAIHS B KPUTHIECKOE
OlleHMBaHME MH(OPMaLIUY;

® 3HAKOMCTBO cO chepamu NMpodecCUOHATBEHOM NeATeTbHOCTH, CBI3aHHBIMU ¢ (U3HKOM,

1 COBPEMCHHBIMHU TEXHOJIOTUAMHU, OCHOBAHHBIMH Ha JOCTHXKCHUAX (1)PI3PI‘ICCKOI>’I HAayKH.

MECTO YUYEBHOTI'O ITIPEJIMETA «®HU3UKA» (YTJIYBJEHHBIA YPOBEHD)
B YHEBHOM IIVIAHE

Ha uzyuenne pusuku (yriay0aEHHBIN ypOBEHB) HA YPOBHE OCHOBHOTO O0IIETO 00pa3oBaHus
oTBoauTCs 238 "acoB: B 8 kiacce — 102 vaca (3 gaca B HeAen), B 9 kimacce — 136 gacoB (4 vaca
B Hezeno). [Iporpamma 1o ¢usuke (YriayOoaéHHBINH yPOBEHb) PEATU3yeTCsl B paMKax MPOrPaMMBI

1o ¢gu3uke (6a30BbIi YPOBEHD) C IOMOJHUTEIBHBIM YaCOM BHEYPOUHOH IEATEIHHOCTH.

[Ipennaraemsliii B mporpamme 1o (u3uke nepeueHs 1ab0paTopHbIX U MPAKTUIECKUX padboT
SBJIIETCS PEKOMEHAATEIbHBIM, YUUTEIb JIeJaeT BbIOOp MPH MPOBEACHUU Ta00OPATOPHBIX paboT U
OTIBITOB C YYETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJYaroMMXCsl, CIICKA YKCTIEPUMEHTAIbHBIX

SaﬂaHHﬁ, npeajiaracMbixX B paMKax OCHOBHOTO I'OCyJapCTBCHHOI'O 5K3aMCHaA I10 (1)I/I3I/IK6.



COJEP)KAHUE OBYYEHUA

8 KJIACC

Pa3nes 6. TenuioBble siBJ1eHHS.

OcHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOUM TEOPUHU CTPOEHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKY1. OMBITHI, MOATBEPKIAIOIINE OCHOBHBIC MOJIOXKEHUS MOJICKYIISPHO -
KUHETHUYECKON TEOPHH.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro coCTOsIHUM BenlecTBa. Kpucramueckue u
amopdubie Tena. ['padeH — HOBBIM MaTepuan JJs HOBBIX TEXHOJOTUN. TEXHOJIOTHUU TOTyIESHUS
HCKYCCTBEHHBIX aiMa30B. OOBSICHEHHE CBOWCTB TI'a30B, KHAKOCTEH W TBEPABIX TEN HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETHYEeCKOW Teopuu. [loBEepXHOCTHOE HATSIKEHHWE, CMaddBaHHE,
KamWUIIpHBIE SBJICHUS. TeIIOBOE pacIIMpEeHHE W CKaThue. 3aBUCHMOCTH JABJIEHUS raza OT
00bEMa, TeMIiepaTypsl.

Temneparypa. CBsi3p TemmepaTypbl CO CpeqHEl KHHETMYECKOW 3HEeprueil TernaoBOro
JBUKEHHUS YyacTull. TemmepaTypHble IIKAJIbI.

Bayrpennss sueprus. CrocoObl M3MEHEHHWsS BHYTPEHHEW SHEPruM: TeIuionepeaada u
coBepuieHre padboTsl. Buiel Temonepenaun: TemIonNpoBOJHOCTh, KOHBEKIUS, U3TydeHue. Bupl
TeIUIonepeiayu B Mpupoje U Texuruke. HeoOpaTuMoCTh TEMIOBBIX MPOLIECCOB.

KonuuectBo TeminoTel. YenbHas TEIVIOEMKOCTh BELIECTBA. TeIIO0OMEH M TEIUIOBOE
paBHoBecHe. 3akoH HptoToHa-Puxmana. YpaBHeHue TemioBoro OanaHca.

[InaBneHue u OTBEp/IEBAHNE KPUCTAUIMYECKUX BEIIECTB. Y I€JbHAs TEIUIOTA IJIABJICHUS.
[Tapoo6pazoBanue u konaeHcauus. Mcnapenue. Kunenue. Y nenpHas Tersaora mapooOpa3zoBaHUsl.
3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHA OT arMochepHoro naBieHus. HacwlieHHbI U
HEHACBIIEHHBIN nap. BoaxHOCTh Bo3ayxa.

DHeprus TOIUIUBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Ipunnuner pabotel TerioBbix asurareneit. KIIJ rtemnoBoro asurartens. TemnoBbie
JBUTATENM U 3alIUTa OKpYyXarouiei cpenbl. TernoBbie NoTepy B TEIJIOCETSIX.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHUHN B MEXAaHUUECKUX U TEIJIOBBIX MPOIIECcCaXx.

Jemoncmpayuu.

1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.

2. Habmopenue nudpoysuu.

3. HaOnromenue siBIEHHI MOBEPXHOCTHOTO HATSKEHHsS, CMAaYMBaHUS W KAMIUISIPHBIX

SIBIICHUU.
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10.
11.
12.
13.

Habmoienue TemioBoro pacimpeHus Tell.

N3menenue JaBJICHUS ra3a Mpru USMCHCHUHA OG'LéMa W HarpC€BaHUM WJIN OXJIAXKICHUU.
[IpaBuia u3MepeHus TEMIIEPATypHI.

Bunael Tenonepenayu.

OxmaxxieHue Ipyu COBEPIICHUU PabOTHI.

Harpeanue nipu coBepiieHMH padOThl BHEITHUMU CUJIAMU.

CpaBHeHHE TETUIOEMKOCTEH PA3TUYHBIX BEIIECTB.

HaGnronenue kuneHust.

HaGnronenue mocTostHCTBA TEMIIEPATYPhI TIPH TUTABJICHHH.

Moenu TemI0BBIX ABUTATEIEN.

Jlabopamopusvie pabomot u onvimel.

1.
2.

N oo g &

10.

11.
12.
13.
14.
15.

OMnBITEI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYIISIPHOTO MPUTSHKCHUS.

OMnBITHI 110 BBIPAIIMBAHUIO KPHUCTAJUIOB IIOBAPEHHOM COJIM WJIM caxapa.

I/I3MepeHHe TeMnepaTprI HpI/I IIoOMOIIIn KHUIKOCTHOT'O TepMOMeTpa U JaT4YUKa
TeMIIEpaTypBL.

OMnBITHI 110 HAOJIOICHUIO TETUIOBOTO PACHIMPEHHUS ra30B, JKUIKOCTEH U TBEPABIX TEIl.
Omnpenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHHSI BO3/yXa OT €ro 00bEMa M TeMIIepaTyphl.
[IpoBepka THUIMOTE3bl JMHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKAa JKHJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

HaGnronenne n3MeHeHHsl BHYTPEHHEHW SHEPrUU Tella B PE3YJIbTaTe TEIUIONepeaud 1
paboTHl BHEIIIHUX CHUI.

HccnenoBanue sBJICHUS TEIIOOOMEHA MPU CMEIIMBAHUHN XOJI0IHON U TOPSYCH BOJIBI.
Ompenenenne KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJIOH TpH TEIJIOOOMEHEe C
HarpeThiM METAILTHYCCKUM ITUTUHAPOM.

Omnpenenenre MOITHOCTH TEIUIOBBIX MOTEPh (3akoH HeroToHa-PrxMana).
Ornpenenenue yaeabHOM TEINIOEMKOCTH BELIECTBA.

HccnenoBanue mporecca HCIapeHus.

OnpeneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

OnpeneneHI/Ie YﬂCHBHOﬁ TCIJIOTHI IJIABJICHUSA JIbJA.

Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.

aﬂeKTpI/ISaI_[I/IH TCII. Z[Ba poada SJICKTPUICCKUX 3apAa0B. BzaumopeicTrue 3apSAKCHHBIX TCII.

3axoH KynoHa.



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro nosist. IlpuHuun cynepno3uuuu
IEKTPUYECKUX 0JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocurenu snexTtpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOIHUKH, TUAIEKTPUKUA M MOJIYNIPOBOJHUKHU. 3aKOH COXPAHEHMs AJIEKTPUUYECKOTO
3apsna.

DOneKTpuuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. Mcrounuku
MIOCTOSIHHOTO TOKa. JleMCTBUS 3IEKTPUYECKOro TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTpUUYECKUN TOK B METAJUIAX, )KUJKOCTSIX U ras3ax.

Onexrpuueckas uemnb. Cuiia Toka. DIEeKTpUYecKoe HallpshKeHne. AMIIEPMETP U BOJBTMETP
B LIENH MOCTOSHHOTO ToKa. CONMpOTHBIEHNE NPOBOJIHUKA. Y IEJIbHOE CONPOTUBIICHHE BEIIECTBA.
3axon Oma ju1s yyactka nenu. [locnenoBarenbHoe U napayuieIbHOE COEAMHEHNE TIPOBOIHUKOB.
O/1C B nenu nocrosiHHOro Toka. 3akoH Oma s monHoi uenu. IlpaBuna Kupxroda. Pacuér
MIPOCTHIX JEKTPUUYECKUX Lenel. HenmHelnHble 31eMeHThI.

PaGoTta 1 MOIIHOCTH 3IEKTPUUECKOTO TOKa. 3akoH JIkoynsa-JleHna. DnekTpuyeckue 1enu u
MOTpeOUTENN dNEKTPUUECKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHbIE MarHWTHl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moOJIE.
MaruuTHO€E noJie 3eMJIM U €ro 3Ha4eHue JUisl )Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHoe mose
anekTpuueckoro Toka. OnbeiT Amnepa. [IpuMeHeHue 3JIeKTpOMarHuToB B TexHUKE. JleiicTBue
MAarHWTHOTO TOJII Ha MPOBOJHHMK C ToKoM. Cuina AmIiiepa W ompeneieHue €€ HalpaBlICHUS.
DNeKTpoABUraTeNb IMOCTOSIHHOIO TOKa. lMcrnosb30BaHME 3JEKTPOABHUIaTeNied B TEXHHUYECKHUX
YCT-pOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel  @Papages. SBiaeHue  AJIEKTpOMAarHUTHOM  wHAYKHMU. [lpaBwino  JleHna.
OnextporeHepatop. CrnocoObl MNOMYyYEHHUS JIIEKTPUYECKOW HHEPruu. ODIJIEKTPOCTAHIMU Ha
BO30OHOBJISIEMBIX MCTOYHUKAX DHEPIHH. DKOJOTUYECKUE MPOOJIEMbl SHEPreTHKU. TOIIMBHBIE
AJIEMEHTHI U AIEKTPOMOOKIIH.

Hemoncmpauuu.

1. Dnektpu3zaius Teml.

2. JIBa poja >NEKTPUUECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIl.

3. YcTpoiicTBO U JAEHCTBHE IEKTPOCKOTA.

4. DnexTpocTaTuyecKas HHAYKIHSL.

5. 3aKoH COXpaHEHMs NIEKTPUUECKHUX 3apsI0B.

6. MojenupoBaHue CWJIOBBIX JMHHMHA DIEKTPUYECKOTO IOJI C IMOMOIIBIO OYMaXKHBIX
CYJITAHOB.

7. HpOBO,Z[HI/IKI/I " JUSJICKTPUKHU.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS DIIEKTPUYECKOTO TOKA.

DIEKTPUYECKUM TOK B KHJIKOCTH.

I"a30BrIi1 pazps.

H3MepeHnne cuibl TOKa aMIIEpMETPOM.

H3Mepenne aeKTpUYeCcKOro HaNps>KeHUsT BOJIbTMETPOM.
Peocrar n mara3uH cOnpoOTHBIICHUN.

B3anmopeiicTBre MOCTOSTHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOKHOCTH Pa3/IEJICHUs TIOJFOCOB MarHuTa.
MoenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarsuTHO€ noJie TOKa. DJIEKTPOMarHur.

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEIb MIOCTOSIHHOTO TOKA.

Omnbrter @apages.

DeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuwie pabomel u onvimel.

1.

2
3.
4

10.
11.
12.

13.

OmnBITH IO HAOIOICHHUIO JIEKTPU3AIMH TEJ TPU CONMTPUKOCHOBEHUH U MHTYKIIACH.
HccnenoBanue neiicTBUS IEKTPUIECKOTO OISl HA TIPOBOJHUKH U JUAJICKTPHUKH.
COopKka 1 UCTIBITAHHUE DIIEKTPUIECCKOH 1IN TIOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, IPOTEKAIONIETO Yepe3 pPe3UCTop, OT
HaNPSDKCHHS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbITEl, JIEMOHCTPUPYIOIIUE  3aBHCHUMOCTH  3JICKTPUYECKOTO  CONMPOTHBIICHHS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N TOTICPEYHOTO CEYCHUS K MaTepraa.
Omnpenenenue yaenbHOTO COMPOTUBICHUS TPOBOIHUKA.

[IpoBepka npaBuiia CI0KECHUS HAPSHKCHUH MIPH MOCIISIOBATEIIBHOM COCTMHEHHUH JIBYX
PE3UCTOPOB.

[TpoBepka npaBuiia JUTs CUIIBI TOKA MPH MapauIeIbHOM COCTMHEHUN PE3UCTOPOB.
Omnpenenenue 2/[C 1 BHYTpEHHETO CONPOTUBJIEHUS UCTOUHHKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BoimonHeHUs 3akoHa OMa JUTsI TOJTHOM TETIH.

N3ydyeHne BOJIBTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX OSJIEMEHTOB  (JIaMIIbI
HaKaJUBaHUS WX MOJIYIIPOBOJIHUKOBOTO JAHOMA).

Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UAYLIETO Yepe3 Pe3UCTOP.



14. Onpenenenne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICISIEMOI Ha pEe3UCTOPE.

15. Onpenenenne KIIJ] HarpeBarens.

16. UccnenoBanre MarHUTHOTO B3aUMOJACHCTBUS IMOCTOSTHHBIX MarHUTOB.

17. I3yyenne MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB NpU HX OOBEIUHEHUH U
pa3aencHUN.

18. HccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

19. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI B3aHMOJACHCTBUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbl M HAalpaBJIeHUs TOKAa B KaTylUIKe M OT Haau4us (OTCYTCTBUS)
CepJIeUHMKA B KaTYIIIKE.

20. Vzydenue neiicTBUsS MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

21. KoHcTpynpoBaHue u U3y4eHne padOThI AIEKTPOIBUTATES.

22. Nsmepenne KI1J amekTpoaBuraTenbHON YCTaHOBKH.

23. OUBITHl 10 WCCICIOBAHUIO SIBIICHHUS SJIEKTPOMArHUTHOW WHAYKIMH: WCCICIOBaHUE

W3MEHEHWH 3Ha4YEHUS U HaIpaBJICHUA HHAYKIIMOHHOI'O TOKaA.

9 KVIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. CrnocoObl ONMMCAaHUS MEXaHMYECKOIrO
JBIKCHUS: TAaONWUYHBIN, Tpaduueckuii, aHanuTH4eckuii. Cuctema otcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBHKEHHUSI.

BekTopHble BENUMYMHBI, ONEpallMd C BEKTOpaMH, MPOEKIUH BeKTopa. Pamumyc-BekTop
MaTepHaabHOM TOYKH, MEepeMelIeHIe Ha TUIOCKOCTU. PaBHOMEpHOE MPsAMOJIMHEHHOE JBUKECHHUE.
HepaBHoMepHOe mnpsimonuHeiiHoe nBukeHue. CpeiHsss ¥ MTHOBEHHash CKOPOCTb Teja Mpu
HEPaBHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOycKOpeHHOE NPSAMOJIMHEWHOE JBIKEHHE. YCKOpEHHE CBOOOIHOIO
najgeHus. OnbiTel [anues.

I'padmyeckas uHTEpIpeTaIis YCKOPEHUs, CKOPOCTH, IPOUCHHOTO IyTH U MepeMeIleHuUs
JUTSL IPSIMOJIMHEWHOTO JIBUYKEHUS.

JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY.

JIBrkeHHe 10 OKpYXHOCTH. JIMHEeiHas CKOPOCTh, YrioBas CKOPOCTh, MEPUOJ M 4acTOTa
oOpallleHuss TPU PABHOMEPHOM JIBIDKEHUU MO OKpPYKHOCTH. CKOpPOCTh U YCKOpEHHE MpHU
JBUKEHUU 110 OKPYKHOCTH.

Bexrop cuiibl. PaBHOAEHCTBYIOIIAsA CHJIA.



IIepsbiit 3akoH Hprotona. Bropoi 3axkon Herorona. Tperunt 3akoH Herotona. IIpuninun
CYIEPIIO3ULIUH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHUS CKOJIBKEHHMS, CUjia TPEHHS
MOKOs, Apyrue Buabl Tpeans. Koahdunuent tpenus.

JIB>KEeHME TEJ IO OKPYKHOCTH TIOJ IEHCTBUEM HECKOJIBKUX CHJL.

3akoH bepHymu u noasémHas cuia kpbiiia. CoBpeMEHHBIE JIETaTeIbHbIE alapaThl, Cya
Ha TMOJBOJHBIX KPBUIbSX, AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. J[BWKeHHE Moe3na Ha
MarHUTHOM MOAYIIKE.

Cuina TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHHMs. JIBHKEHUE TeT BOKPYT TPAaBUTAIIHOHHOTO
nenTpa (B Tom yucie ianetr Bokpyr Counnia). [lepas kocmudeckas ckopocts. HeBecomocTs u
Meperpy3KH.

PaBHOBecue marepuanbHO ToOukH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIIEHHOM OChIO BpallleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHeHnue wumnynbca. MMIynbc cuibl. YOpyroe H HEYNpPyroe
B3aUMOJICHCTBHE. 3aKOHBI N3MEHEHUS U COXpPAaHEHUS UMITYJIbca. PeakTHBHOE BHKCHHE.

Mexanuveckass paboTa WU MOUIHOCTh. PaboTa cuil TsDKeCTH, ynmpyrocT, TpeHus. CBs3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO Haja MOBEPXHOCTHIO 3EMIIU.
[TorenumanpHast sSHEprus cxaroi npyxuHbl. Kunernueckas sHeprus. Teopema 0 KHHETHYECKOU
SHEPruu. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON YHEPTUU.

emoncmpayuu.

1. HabmroneHue MEXaHU4YECKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME NMyTeHd W TPAGKTOPHH IBMKEHHS OAHOTO M TOTO XK€ TeJa OTHOCHUTEIbHO
Pa3HBIX TEJI OTCYETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSIMOJIUHEHHOTO ABUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUS.

Ha6n}oz[eHHe ABHUIXKCHUS TCJIa 110 OKPYKHOCTH.
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Ha6n}oz[eHHe MCXaHUYCCKHUX HBHCHHﬁ, MMPOUCXOJAIIHUX B CUCTCMEC otcuéta «Tenmexkan

Ipu eé PaBHOMCEPHOM U YCKOPCHHOM JIBUKCHHUU OTHOCUTCIIBHO KaOuHeTa (1)I/I3I/IKI/I.

7. Ha6J'IIOI[eHI/Ie paBHOBECHUA TCI, CB060I[HOFO nmaacHHA, KoJIcOaHUS MasTHHKA B
HHCPIUAIIBHBIX CUCTEMAX KaK IMOATBCPKACHUC MTPUHIHUIIA OTHOCUTCIIbHOCTHU.

8. 3aBHCUMOCTH YCKOPEHUA TCJia OT €ro MacChl U HeﬁCTBYIOIHeﬁ Ha HETO CHUJIBI.

9. Ha6J'IIOI[eHI/Ie PpaBCHCTBA CUJI ITPU B3aUMOJEUCTBUU TEIl.

10. VI3meHeHue Beca Tela IprU YCKOPCHHOM ABHKCHUU.

11. Tlepenaua umnynbca Ipu B3aUMOJICHCTBUU TeJI.



12.
13.
14.
15.
16.
17.

[IpeoOpa3oBanwms SHEPTUU TIPU B3AUMOCHCTBHH TEIL.

CoxpaHeHue UMITYJIbCca IPU a0COJIIOTHO HEYNIPYTOM B3aUMOAECHCTBUU.
CoxpaHeHHe UMITYJIbCA IIPU YIIPYTOM B3aMMOJEHCTBUH.

Habntoienue peakTuBHOIO JBUKEHHUS.

CoxpaHeHue SHepruu Ipu CBOOOJHOM I1a/ICHUH.

CoxpaHeHHe OHCPIYHU IMPU ABHUKCHUMA TECJIA IO/ I[ef/'ICTBI/IeM IIPY>XHUHBIL.

Jlabopamopubvie pabomot u onvimel.

1.

10.

11.

12.

KoHncTpynpoBanue TpakTa il pa3roHa W JAJbHEWIIEr0 PaBHOMEPHOTO JBWKEHUS
IrapuKa U TCIICIKKH.

Omnpenenenne cpelHell CKOPOCTH CKOJBXKEHMsI Opycka WM JIBUYKEHHS IIapuKa 0
HAaKJIOHHOM IUIOCKOCTH.

Onpenenenre yCcKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBM)KEHHUU 1O HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JABMKEHUH 0e3
Ha4aJIbHOW CKOPOCTH.

IIpoBepka runoTessl: €Ciy Npu paBHOYCKOPEHHOM JIBUKEHUN 0€3 HayallbHOW CKOPOCTH
IIyTH OTHOCATCS KaK psiji HEYETHBIX YUCEII, TO BPEMEHA OJUHAKOBBI.

HccnenoBanue IBMXEHUS Tea, OPOLICHHOTO MO/ YIJIOM K TOPH30HTY.

HccnenoBanue 3aBUCMMOCTH CHIJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
JABJICHHUS.

Omnpenenenne ko3 duiuenTa TpeHus: CKOIbKEHHUS.

Omnpenenenne KECTKOCTU NPYKUHBIL.

HccenenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IIPYXKUHE, OT CTEIICHU
nedopmaluu Npy>KHUHBI.

Omnpenenenue paOOThI CHJIBI TPEHUS MpPU PABHOMEPHOM JIBIDKEHUM Tejla IO
TOPU30HTAJIBHOM MOBEPXHOCTH.

OmnpeneneHue pabOThl CUIIBI YIPYrOCTH HpU HOAbEME Ipy3a C MCIIOJIB30BAaHUEM

HCIIOABHMIXXHOI'O U IIOABHUKHOI'O OJI0KOB.

Pa3gen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebarensHoe JABHOKCHHC. OcHOBHBIC XapaKTCpUCTUKU KOJIeOaHMIA: nepuon, 4acrora,

aMIUIMTYyaa. FapMOHI/I"IeCKI/Ie KoJIeOaHHSI. 3aTYXaIOH_[I/Ie KoJIeOaHwmsI. BHHy)KI[eHHBIe KoJIeOaHHsI.

Pezonanc.

MaremaTHueckuil U NpyXUHHbIN MasTHUKU. [IpeBparienue sHeprun npu KosuedareIbHOM

JABHKCHUMU.



MexaHu4eCKue BOJIHBI. HpOIIOJIbHBIG H TONCPCHYHBIC BOJIHBI. CBolCTBAa MEXaHHMYCCKUX

BOJH: uWHTepdepeHuus W audpakuus. J[ITuHA BOJHBI M CKOPOCTh €€ pacHpoCTpPaHCHUS.

MexaHn4eckue BOJIHBI B TBEPAOM TeENE, CEHCMUYECKHUE BOJIHBI.

3Byk. PacnipocTtpanenue u oTpaxeHue 3Byka. ' poMKOCTb 3ByKa U BbICOTa TOHA. Pe30HaHC B

akyctuke. MH(pa3Byk u ynpTpa3Byk. Mcnosip3oBaHHWe YIbTpa3BykKa B COBPEMEHHBIX
TEXHOJIOTUSIX.

Jemoncmpayuu.

1. Habmronenue xosnebGaHMil Te MO NEHCTBUEM CHJIBI TSKECTH U CHIIBI YIPYTOCTH.

2. Habmopenue xosebanuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HabmoneHue BBIHYXIEHHBIX KOJIeOaHMIA U Pe30HAHCA.

4. PacnpocTpaHeHue IpoA0JIbHBIX U MONEPEUYHBIX BOJIH (HA MOJIEINHN).

5. HaOmronenue natepdepeHuu v qudpakiiii BOJH Ha MOBEPXHOCTH BOJBI.

6. HaOmromeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI.

7. AKycTHYeCcKHUI pe30HaHC.

Jlabopamopnuie pabomul u onvimot.

1. Onpenenenune 4acTOTHI U epHOAA KOIEOaHUN MaTeMaTUYECKOIO MasiTHUKA.

2. OmpeneneHue 4acTOThI U epUoJia KoJeOaHUH MPY>KUHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCUMOCTH Ilepuoa KoieOaHUi Ipy3a Ha HUTHU OT JUIMHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH NEpHOJAA KOJEOAHUM MPYKUHHOTO MasTHHKAa OT MaccChl
rpysa.

5. IIpoBepka He3aBUCHMMOCTH MepHOJa KoJieOaHUIl Ipy3a, MOABELICHHOTO K JIEHTE, OT
Macchl Tpy3a.

6. OnBbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb IEPUOJIa KOJIEOAHNH TPYKUHHOIO MassTHUKA
OT Macchl rpy3a U KECTKOCTH MPYKUHBI.

7. W3MmepeHue yCKOpeHUs! CBOOOIHOTO MaCHHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.

SHGKTpOMarHI/ITHOC I10JIC. BJICKTPOMaFHI/ITHBIe BoJHBL. CBoiicTBa QJICKTPOMArunuTHBIX

BoJiH. [IIkana QJICKTPOMAroHuTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM

CBs3U. Pagnosokamus. Kocmuueckas cBSI3b.

3J'IeKTpOMal"HI/ITHa$I npupoga cCBETa. CI(OpOCTB cBera. BoOJHOBBIE CBOMCTBA CBETa:

uHTephepeHIys U AudpaKius.

Hemoncmpayuu.

1.
2.

CsoiicTBa QJICKTPOMArHUTHBIX BOJIH.

Wutepdepeniys u qudpaxius cpera.



Jlabopamopuwvie padbomot u onvimel.

1. W3ydeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C IIOMOIIbI0 MOOUILHOTO Tee(OoHa.

2. TlpoBeneHre OMBITOB MO HAOTIOACHHUIO HHTEPHEPCHIINN U AUPPAKIIUU CBETA.

Pa3nes 11. CBeToBbIe IBJICHHS.

JlydyeBass Mozenp cBeTa M reoMerpuueckas onrtuka. Mcrounuku csera. [IpsmonuHeitHOE
pacnpoctpanenue cBera. 3atmenust Connna u Jlyasl. Otpakenue cera. [nockoe 3epkasno. 3akoH
otpaxkeHus cBera. [locTpoenue n3o0pakeHui, cPOPMUPOBAHHBIX 3EPKAIOM.

[Ipenomnenne cBera. 3akoH mnperaoMieHus cBerta. [losiHOe oOTpakeHue CBeTa.
Hcnonp30Banue MOTHOTO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAaX, ONITOBOJIOKOHHASI CBSI3b.

Jlunza, xon mydeit B jumH3ze. Dopmyna ToHkoM auH3BL [locTpoeHue u300paxKeHuH,
cOpMUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cucrema (oToanmapara, MHUKPOCKONa U
Teneckomna. ['na3, kak onTudeckas cucrema. bin3opykocTs U 1adbHO30PKOCTb.

Paznoxxenue 6enoro cseta B criektp. OnbiTel HhtoToHa. CliokeHHe CrieKTpalibHbIX [[BETOB.
Jucnepcus cera.

emoncmpayuu.

[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OTtpaxxeHue cBera.

[TonydyeHue n300pakeHM B TUIOCKOM 3epKalie.
[Ipenomiienue cBera.

OnTUYeCKUN CBETOBOJI.

Xon tydeid B coOuparomiei JTruH3e.

XoJ1 ay4del B pacCEUBAIOIIEH JIMH3E.

[Tonyuenue n306pakeHH ¢ TOMOIIBIO JIMH3.
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[Ipunnun neiictBus doroanmnapara, MUKPOCKOTA U TEJIECKOIA.

10. Moxens riasa.

11. PaznoxeHue 6e10ro cBeTa B CIIEKTD.

12. Tlonyuenue 6e10ro cBETa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH yIJIa OTPaXKEHUSI CBETOBOTO JIyua OT yrja MmaJeHusl.

2. VI3yueHue cCBOMCTB U300pa)KEHUS B TNIOCKOM 3epKale.

3. HccnenoBaHue 3aBUCMMOCTH yIJia IPEJIOMIIEHUS OT yriia MaJeHus] CBETOBOrO Jy4a Ha
T'PaHUILIE «BO3IyX—CTEKIIO.

4. TlomyuyeHune n300pakeHU C TIOMOIIBIO COOMPAIOIIECH THH3HI.

5. Omnpenenenne (HOKYCHOTO pacCTOSIHUSA U ONTHYECKON CHUIIbI COOMpArOILEH JINH3BL.



6. OMNBITHI IO Pa3JI0KEHUIO OEIOTO CBETA B CIIEKTP.
7. OneIThl MO BOCHPUATHIO LIBETA MPEAMETOB MpPHU UX HAOIIONEHUH Yepe3 ILBETOBbIC
GUIBTPHIL.

Pa3nen 12. KBanTOBbBI€ SIBJICHHS.

OmnpiTel Pesepdopna n mimanerapuas moaens aroma. Mojens atoma bopa. Hcmyckanue u
roryionieHue ceera atoMoM. KBaHTel. JIuHelyaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oerta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyknonnass Monens aromuHoro sigpa. M3otomel. PannoaktuBHbIE mpeBpamienus. Ilepuon
rojypacnaaa aroOMHBIX snuep. JlelcTBue paJuoOaKTUBHBIX M3JIIy4EHHH Ha JKUBBIE OPTaHU3MBI.
3amura oT paluOaKTUBHOTO U3JIy4EHUS.

SnepHble peakiiuy. 3aKOHbI COXPAHEHHUS 3apsiI0BOIO U MAacCOBOIO YMCET. DHEPTUs CBS3H
aTOMHBIX si7iep. CBsA3b Macchl M SHepruu. Peakuuu cunTes3a u fenenus saep. MIcTouHuku sHepruu
ConHua u 3B€31. SnepHas sHepreTHKa. JKOJIOTHUECKUEe IPOOIIEMBI SIIEPHON SHEPIeTUKH.

emoncmpayuu.

1. CnexTpsl U31Ty4eHUs U TOTJIOMICHHUSL.

2. CpexTpbl pa3IMYHBIX Ta30B.

3. CmexTp BoAopoa.

4. HalGmrogenue TpekoB B kamepe BuibcoHa.
5. PaboTta cuéTunka HOHU3UPYIOIIUX U3TyUYeHUH.
6. Perucrpanus uzinydyeHus: IpUPOJIHBIX MUHEPAJTIOB U MPOYKTOB.

Jlabopamopnuwie pabomel u onvimel.

1. HaGnroneHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUSI.

2. HccnemoBaHue TpPEKOB: M3MEPEHHE DHEPIMHM YacTUIIBI 10 TOPMO3HOMY IYTH (110

dboTtorpadusim).

3. M3mepenne paauoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-0000 1AM A MOLYJIb.

[ToBTOpUTENBHO-0000IIAOIINI MOTY/Tb TPEIHA3HAYEH [UIsI CUCTeMAaTH3aIuHi U 0000IIeHNS
MIPEIMETHOTO COJEPKAHUS U OIbITA JAeSITELHOCTU, TPUOOPETEHHOTO MPHU U3YYSHUH BCETO Kypca
¢u3ukn yrayOn€HHOTO YpOBHS, a TakKe JJIS MOJATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY
9K3aMeHy MO (pU3HKe.

B nponecce nzyueHuss JaHHOTO MOZYJISI PEATIM3YIOTCS U MOJIy4aroT JajbHEMIIee pa3BUTHE
yueOHble JeHcTBUS, OO0ECleYMBAIONIUe JIOCT)KEHUE TMPEAMETHBIX U METalpeIMETHBIX
pe3yabTaToB 00y4eHus, (OpPMUPOBAHHE ECTECTBEHHO-HAYYHOM TIpaMOTHOCTU: OOBSICHEHUE U

OIIMCaHUE SIBJICHHI Ha OCHOBE NPpHUMCHCHUA (I)I/IBI/ILICCKI/IX 3HaHHI>i, HCCIeI0BaTeIbCKUE SHCTBUS



(BBLIBWKEHHUE TUIOTE3, IOCTAHOBKA LIEIM U IUIAHUPOBAHUE MCCIEAOBAHUA, aHAJIN3 JaHHBIX U
IIOJIy4Y€HUE BBIBOJIOB).
[IpennmouyrurenbHOl  (GOPMON OCBOCHHST MOJIYJS SBISETCS MPAKTHKyM, IpOrpaMma
KOTOPOTO BKJIFOYAET:

® peuIeHHE 3a/a4, OTHOCSIIUXCS K PasiIMYHBIM pa3jieliaM M TeMaM Kypca (HU3UKH, B TOM
quCclie 3aJ]a4, UHTErPUPYIOIIUX COJEPKaHUE Pa3HbIX Pa3eioB;

®  BHINOJIHEHHUE JTAOOPATOPHBIX PabOT U OMBITOB (BKJIIOUYAsi pabOTHI M OIBITH U3 MEPEYHEN K
paszzgenaM  Kypca) B YCIOBHUSX CaMOCTOSITENIBHOTO  IUIAHUPOBAHUS  IPOBEJIECHUS
UCCIIEIOBaHUs, BbIOOpa W OOOCHOBAaHUS METOJAa U3MEPEHMs] BEIUYMH, COOpPKH
9KCIEPUMEHTAJIbHON YCTaHOBKHY;

® BBINOJIHEHUE NMPOOJIEMHBIX 3a/laHUl MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa (3aJaHus
[0 €CTECTBEHHO-HAyYHOW TpaMOTHOCTH), B TOM 4YHCIJIE€ 33JaHUA C MEXKIPEAMETHBIM
CoJiep’KaHueM;

e paboTy HaJ TPYNIOBBIMH WIM WHAWBHIYAIBHBIMH TPOEKTAMH, CBS3aHHBIMH C
coJiep’KaHueM Kypca pU3UKH.

N3yueHne MoBTOPUTEIBHO-0000IAIOIIEr0 MOIYNISI MOXKET 3aKaHYMBAThHCS IMPOBEICHUEM
JTUArHOCTHYECKOM paboThl 3a Kypc (U3UKUA YriayOia€HHOTO YpPOBHS, BKIIIOYAIONMICH 3amaHUs
pa3sHOro YypOBHS CJIOXHOCTHU. Pe3ynbTaTel BBINOJHEHUS AMAarHOCTMYECKOW pPabOThl MOTYT
[IOKa3bIBATh CTENIEHb FTOTOBHOCTH 00OYYAIOIIMXCSI K OCHOBHOMY T'OCYAApCTBEHHOMY JK3aMEHY 110
¢u3uke, a TakKe CBHUICTEIbCTBOBATb O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOU

I'pPaMOTHOCTH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA

YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOIIEr0o OOpa3oBaHHs HAINpPaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MTPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

JIMHHOCTHBIE PE3YJIBTATHI

B pesynpraTte wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUsS Y

oby4arorierocst OyayT chopMUPOBaHBI CIAEAYIONTNE TUIHOCTHBIE PE3YIbTAaThl B YACTH:

1.

HanI/IOTI/I‘IeCKOFO BOCIIMTAHUA:

MPOSIBJIEHUE WHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM (PU3NUECKON
HayKU;

IIEHHOCTHOE OTHOIIIECHHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;
I'pa:knaHcKoro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY)XJICHUH OOIIECTBEHHO 3HAYUMBIX U STHYECKUX
po0OJIeM, CBSI3aHHBIX C TPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUHN (DU3HKY;

0CO3HaHUE BAKHOCTH MOPAIbHO-3TUUECKHUX MIPUHITUIIOB B JEATEIBHOCTH YIEHOTO;
JcTeTNYEeCKOro BOCIIUTAHUSA:

BOCIIPUATHE ICTETUUYCCKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

ILleHHOCTH HAYYHOT O MO3HAHUS:

OCO3HAHHE IIEHHOCTH (PM3MUYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BayKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

OpUEHTAIMs B JEATEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOIBL;

pa3BHUTHE HAYYHOU JF0003HATENFHOCTH, HHTEpPECA K UCCIEA0BATEIBCKON eI TEILHOCTH;
(popMupoBanus KyJbTYPHI 310POBbS M IMOLMOHAIBHOI0 0J1arOMOJIy M

OCO3HAHHE IIEHHOCTH O€30TacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BRXHOCTH MpaBWJI O€30MacHOTO TOBEACHHS Ha TPAHCIOPTE, Ha JOporax, C

QJICKTPUYCCKHUM U TCIUIOBBIM 060pyIIOBaHI/ICM B IIOMAIlTHUX YCIIOBHUX;



e chopMupoBaHHOCTH HaBBIKA PeQUICKCHH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y APyroro 4ejloBeKa;

6. TpynoBoro BocnuTaHus:

® AaKTHBHOE Y4acTUE B PELIECHUU MPAKTUUYECKUX 3a/1ay (B paMKax ceMbH, 00pa30BaTEIbHOMN
OpraHu3ali, TOopojda, Kpas) TEXHOJOTUYECKOW U COLMAJIBbHOW HampaBJIEHHOCTH,
TpeOyIOIMX B TOM YHUCIIE U PU3NUECKUX 3HAHU;

® HHTEpEC K MPAaKTUYECKOMY M3yUeHUIO Tpodeccuii, CBA3aHHBIX C (PUNKOM;

7. IKOJOTHYeCKOr0 BOCIIUTAHMS:

® OpHUCHTallUd Ha TpUMEHEHUE (UBUYECKUX 3HAHUWU MJIs pEelIeHus 3anad B oOmactu
OKPYXaIoIel Cpe/ibl, TUIAHUPOBAHMS TIOCTYITKOB M OLIEHKU WX BO3MOYKHBIX TOCIEICTBUN
JUISl OKPYKArOILIEn CpeJibl;

® 0CO3HaHME IJ100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8. AmanTanyu K M3MeHSIIOIIUMCS YCJIOBHSIM CONMAILHON ¥ MPUPOIHOM Cpebl:

e TOTPeOHOCTHh BO B3aWMOJICMUCTBHUU TIPU BBHITIOJIHEHHH WCCIIEIOBAHUA M TPOCKTOB
(bM3UYeCKO HANPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHUX;

® T[IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO e TEIbHOCTh;

e 1oTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUI, yMeHUI (HOPMYIUPOBATh UAEU, TOHSITHS,
TUIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

® 0CO3HaHME JAePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

¢ [JIJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMUIA,

® CTpeMJICHUE aHAJTU3UPOBATH U BBISIBIISTH B3AUMOCBS3H ITPUPO/IBL, 00IIECTBA M SKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® OIEHKAa CBOMX JEHCTBUU C Y4ETOM BIMSHHS Ha OKPYKAIOLIYIO0 CpEay, BO3MOXKHBIX

riI00aIbHBIX MOCJICCTBUM.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrate ocBOeHHMs mOporpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT cGOpMHUpPOBaHbBI MeTamnpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABaTeJIbHbIE YHHMBEpCallbHble Yy4deOHble JEeWCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJbHbIE YUeOHbIE ICHCTBUSA, PETYIATUBHBIE YHUBEPCAIbHbIE yueOHbIE IeHCTBUS.
ITo3naBaTenbHBIC YHHBEPCAIbHbIE YUeOHbIC el CTBHUS

Basosvie nocuueckue oeticmeusi:



BBISBIIATh W XapaKTepU30BaTh CYIIECTBEHHBIE MPH3HAKH OOBEKTOB (SIBJICHUII),
KJIaccu(puIpoBaTh UX;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBAEMbIX (PAKTaxX, JaHHBIX U
HAOIIOJICHUSIX, OTHOCSAIINXCS K (DH3UICCKUM SIBIICHUSIM;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3U IIPU H3YUYCHHUU (1)I/I3I/ILI€CKI/IX SIBJICHUN U
mponeccoB, A€jJaTb BbIBOAbI C MCIIOJIb30BAHUCM AOCAYKTHBHBIX W HWHAYKTHUBHBIX
YMOSaKHIOquHfI, BBIABUI'aTh T'UIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/IT-ICCKI/IX BCJINYNMH,
CaMOCTOSITENIBHO BbIOMpaTh cOCO0 peleHus yueOHol (pusnueckoit 3ai1aun (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIICHUs, BBHIOOp HamboJiee MOIXOMANIETO C YYETOM

CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).

baszosvie uccneoosamenvckue oelicmeusi.

HCIO0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;

MIPOBOJUTH MO CAMOCTOSTEIBHO COCTaBICHHOMY IJIaHY OIBIT, HECIOKHBIN pU3nYeCcKuit
SKCIIEPUMEHT, HeOO0IbIIIOE HCCTeI0BaHNe (PU3UUYECKOTO SIBICHHUS;

OIICHUBAaTh HAa NMPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIUIO, MOJYYECHHYIO B XOJE
WCCIEA0BaHUS WM 3KCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpMyITHPOBaTH 000OIIEHHS U BEIBOIBI IO PE3yNIbTaTaM MPOBEAEHHOTO
HaOJI0ICHU S, OTIBITA, UCCIIEIOBAHMUS,

MIPOTrHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAKKe

BbIABUT'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTax.

Paboma ¢ ungopmayueti:

MPUMEHSTh Pa3IMYHbIE METOJIbl, UHCTPYMEHThI U 3alpoChl MPH IMOUCKE U OTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (u3nueckoit 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M UHTEPIPETUPOBATh WH(OPMALUIO PAITUYHBIX
BUJIOB ¥ JOPM TpEACTABICHUS;

OIICHUBATh HAAEKHOCTh MH(GOPMALIMU MO0 KPUTEPHSIM, MPEIIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMAJIbHYIO (GOpMY IMpeACTaBIeHHUs HHPOpPMALUN |
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECJIOXKHBIMH CXeMaMH, JuarpaMMaMH, WHOMN

rpaduKoil u MX KOMOMHALUAMH.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:



B Xoze OOCyXaeHus yueOHOro MaTepuayia, pe3ylbTaToB JIA0OPAaTOPHBIX paboOT U
MIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIAa€MOW TEMbI M BBICKA3bIBATh WIICH,
HAaIleJICHHBIE Ha PEIICHUE 33/1a41 U MOAJIepKaHnue 01aroKenaTelbHOCTH OOIICHUS;
COTOCTaBIATh CBOM CYXACHHUS C CYXKICHHAMH JPYTMX YYacCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBIATh  PE3YIbTAaThl  BBIMOJIHEHHOTO  (M3WYECKOTO  OIbITa
(9KcTIeprMeHTa, UCCIIeIOBAHMS, TPOCKTA);

MOHUMATh M UCTIOJIH30BATh PEUMYIIIECTBA KOMAaHIHON M WHANBHIYAIbHOM pabOTHI Ipu
pelIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHAMATh IEJIM COBMECTHOW JIEATEIIbHOCTH, OPraHW30BBIBATH NEHCTBUS 1O &
JOCTIDKEHUIO: PACTIPEIISITh POJH, OOCY)KIATh MPOIECCHl U Pe3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJTHATh CBOIO YacTh pPabOTHI, JOCTHrasi KadyeCTBEHHOTO pe3yiabTaTra IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OLIEHMBATh KAYECTBO CBOETO BKJIAJa B OOMIMI MPOAYKT IO KPUTEPHSIM, CAMOCTOSATEIIFHO

chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE IelCTBHS

CCIMOOPZLZHMS’(II/;M}I.'

BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsAX, TPEOYIOMMX AJIST peICHUs
(buznuecKux 3HAHUI;

OpUEHTHPOBATHCS B PA3IMYHBIX TMOJAXOAAX MNPHUHATHUS pPEUIeHU (MHIUBUIYaIbHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUIN IPYIIO);

CaMOCTOSITEJIBHO COCTaBIISITh AITOPUTM pelieHus] (U3MYECKOW 3afadyu WM IUIaH
UCCIIEIOBAaHUSI C Y4ETOM UMEIONIMXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeJiaraéMble BaApUaHThI PEIICHUM;

ACJ1aTh BLI60p u 6paTb OTBCTCTBCHHOCTDL 3a PCHICHHUC.

CaMOKOHme?Zb, SMOZ/;MOHClﬂbell:Z UHmesieknm.

AaBaThb aICKBATHYIO OLICHKY CUTYyAllUN U IpeAjiaraTb IjiaH eé U3MCHCHMUA,
OOBACHATH IMPpUYUHBI JOCTUKCHU A (HG,Z[OCTI/I)KCHI/IH) PE3YIbTATOB ACATCIBHOCTH, 1aBATh

OLIEHKY TPUOOPETEHHOMY OIIBITY;



BHOCHUTH KOPPEKTHBBI B JAEATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHHUS (PU3NYECKOTO
WCCIICIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSAM.

CTaBUTH ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JUCKYCCHM Ha HAyIHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro.

NpHU3HABaTh CBOE MpaBO Ha OMMOKY NpU pemeHHH (QHU3MUECKUX 3aJad Wi B

YTBCPKACHHUAX Ha HAYYHBIC TCMbBI U TaAKOC K€ IIPpaBO APYyroro.

HNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus ¢ 8 kaacce npeaMeTHbIE pe3ylbTaThl HA YIiyOJI€HHOM YPOBHE JOJIKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HUCIIOJIB30BAaTh IIOHATHUA (Macca U pasMepbl MOJICKYJI, TCILUIOBOC JABMXXCHHUC aTOMOB H
MOJIEKYJ, arperatHble COCTOSIHUSI BEIIECTBA, KPUCTAINIMYECKHE U aMOopQHbIe Tena,
HACBHIIIICHHBI W HEHACHIIICHHBIM TMap, CHOCOObl W3MEHEHWs BHYTPEHHEW SHEpruw,
AJIEMEHTAPHBIN AJIEKTPUYECKHUM 3apsii, TPOBOJHUKH, TMOJYNPOBOIHHUKH, IUAIEKTPUKU,
HCTOYHUKHU MMOCTOSIHHOTO TOKA, JIEKTPUUYECKOE U MAarHUTHOE MOJIsI, ONITHYECKas CUCTEMA)
Y CUMBOJIMYECKHUH SA3bIK (PU3UKH MPU PEHICHUH YU4EOHBIX U MPAKTHUYECKUX 3a7a4;
YBEPEHHO pa3fnyarh SBJICHUS (TEIJIOBOE pacIIMpeHHe (cxKaTue), TeIIoBOe paBHOBECHE,
MOBEPXHOCTHOE HATSHKEHHE, CMayMBaHHWE, KamWUISpHbIE SBJCHUS, HCIapeHue,
KOHJICHCAllUsl, IUJIaBJCHUE, KPUCTAIUIM3AIUs, KHUIIEHHE, CIOCOOBl Terlonepenadyu
(TerIonpoBOIHOCTh, KOHBEKIUS, W3Ty4YCHHE), TEIUIOBbIE MOTEPH, AJIEKTPU3alus Ted,
B3aUMO/JICHCTBUE 3apsiOB, JEHCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHICTBUE MArHWTOB, JEMCTBHE MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM) IO
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX JaHHOE
(buznuecKoe sIBICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYCHHBIX (U3MUECKUX SBICHUU B OKpYXKarolem Mupe (B
TOM uncie GU3NYECKUe SIBICHUS B MPUPO/IC: MOBEPXHOCTHHIE U KAMUJUIAPHBIC SBIICHUS B
MpUpPOJIE, KPUCTAIUIBI B MpUpoJie, nanydeHne CoiHua, 3amep3aHue BOJIOEMOB, MOPCKHUE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHETa, DIIEKTPUIECKHe SBJICHHS B aTMocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMJH, Apeid MOIICOB, POJb

MAarduMuTHOTO IIOJIA OJIA XHU3HHW Ha SCMHG, TOJISIPHOC CI/IHHI/IC), Ipu 35TOM IMCPEBOAUTH



MPaKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bU3NYECKUX SIBIICHHIA;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA Tel W (PU3WUYCCKUE SIBJICHUS, UCTOIB3ys (DHU3HUECKUE
BEIIMYHMHBI (TEMIepaTypa, BHYTPEHHSS JHEPTHs, KOJHMYECTBO TEIUIOTHI, paboTa rasa,
yllenbHas TEIIOEMKOCTb BEIIECTBA, yJENbHAs TEIJIOTA IJIABJICHMS, yJEJbHAs TEIJIOTa
napooOpa3oBaHUs, yaelbHas TEIJIOTa CrOPaHUS TOIUIMBA, KOA(PQHUIMEHT IOJIE3HOTO
JNEUCTBUSI TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHASI BJIXHOCTh BO3yXa, AJIEKTPHUUYECKHUI
3apsij, CWJIa TOKa, JIEKTPUUYECKOE HAIpsKEHHe, COMpOTHBIEHHE MpoBoaHuka, J/C B
LIENU MOCTOSIHHOTO TOKA, JIEKTPUUYECKOE YIeIbHOE CONPOTUBIIEHUE BELleCTBa, paboTa 1
MOIITHOCTh JJIEKTPUYECKOTO TOKA), MPU ONMHUCAHUW MPABUIBLHO TPAKTOBATH (DU3UYECKUU
CMBICJT WCIIOJIb3YeMbIX BEJIMYMH, UX O0003HAUYCHHUS W €AMHMIIBI (U3UYECKUX BEITUYUH,
HaxoJUTh (POpPMYJBI, CBSI3BIBAIONINE JAaHHYIO (DHU3WYECKYI0 BEIWYHUHY C JIPYTrUMU
BEJIMYMHAMH, CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PHU3NUECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA Tell, GU3NYECKUE SIBJICHUS U MPOIIECCHI, UCIIOJIb3YSl OCHOBHBIE
TOJIOXKEHUST MOJICKYISIPHO-KUHETHYECKOM TEOPHH CTPOCHUSI BEIECTBA, YpaBHEHUE
TEIUIOBOTO OanaHca, 3aKOH COXpaHEeHMsI AJIEKTPUUECKOTo 3apsaa, 3akoH KynoHa, mpuHIum
CYIIEPITO3HITUH AICKTPUICCKUX TTOJIeH, 3akoH OMa Jij1s1 ydacTka 1ienu, npasuia Kupxroda,
3akoH OMa 114 MoJIHOM 1enu, 3aKoH Jlxoynsa-JIeHua, 3aKOH COXpaHEeHHs! SHEPTUH, MPU
3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €70 MAaTEMaTHYECKOE BhIPaXKEHHE;
CTpPOUTH MNPOCTbIe (U3UYECKUE MOJEIH PEAIbHBIX OOBEKTOB, MPOIECCOB U SBICHUIA,
BBIJICIISATH NIPU STOM CYIIIECTBEHHBIE U BTOPOCTEIICHHbIE CBOMCTBA 0OBEKTOB, MPOLIECCOB,
SIBIICHUN, MPUMEHATh (PU3NUEeCKHe MOJAETH JUIsl OOBSCHEHUS (PU3NYECKHX MPOIECCOB U
pelieHus yueOHbIX 3a/1a4;

00BACHATH (PU3MUECKUE SBJICHUS, TPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYaIluil PaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, U peliaTh KaueCTBEHHBIC 3a/laul, B
TOM 4YHCIIe TPEOYIOIINe YUCICHHOTO OLICHUBAHUS XapaKTEPHBIX 3HAYCHUU (PU3UYECKUX
BEITMYMH, TIPU ATOM BBIOMPATh aJIeKBaTHYIO (PU3UYECKYIO MOJEIb, BBIABISATH MPUYNHHO-
CJIE/ICTBEHHBIE CBSI3M W BBICTPaMBATh JIOTUUECKYIO LIENOYKY PACCYKJIECHHUM C OMOpOMl Ha
W3YYECHHBIE CBOMCTBa (DPM3UYECKUX SIBICHHUM, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MO/IENH;

YBEPEHHO pelIaTh pacu€THhIC 3a71auu (C ONopoi Ha 2—3 ypaBHEHUS) 10 U3y4aeMbIM TEMaM
Kypca U3MKH, BEIOUpast aIeKBaTHYIO (PU3NYECKYIO0 MOJEIH, C UCIOJIb30BAaHUEM 3aKOHOB
u GopMyn, CBS3BIBAIOIINX (U3UUYECKUE BEIWYHHBI, 3alHUCHIBATh KPATKOE YCIOBHE U

pa3BépHyT0e peumieHue 3aJia4v, BBIABIIATHL HCAOCTAKOINUC WIIN M30BITOYHEIC JaHHBIC,



000CHOBBIBAaTh BBIOOP METO/A pEIICHUS 3a]aud, WCHOJIb30BATh CIIPABOYHBIC TaHHBIE,
NPUMEHATh METOJbl aHaIM3a Pa3MEPHOCTEH, HWCIOJb30BaTh Trpaduyeckue MeTObl
pelieHus 3a1a4, IPOBOJUTh MaTeMaTHUYECKUE MpeoOpa3oBaHUs M Pacy€Thbl, OLICHUBATH
PEATMCTUYHOCTh TOJIyYCHHOTO 3HAYeHHUS (PU3MYECKOW BEIMYMHBI M  ONPEICIAThH
pa3MepHOCTh (PU3UIECKOH BETMUNHBI, TOJYYCHHOH TPHU PEIICHUH 3a/1a9H;

pacro3HaBaTh MpoOIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
W TpeyiaraTb OPUEHTUPOBOYHBIA CIMOCOO pelmIeHHs, B ONHCAHWU MCCIICIOBaHUS
pacrmo3HaBaThb ~ IPOBEPSEMOE  NIPEANOJIOKeHUEe  (TUIOTE3y), HHTEPIPEeTHPOBATH
MIOJTy4EHHBIN pe3ynbTar;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GU3NYECKUX SBICHUN WM (U3NIECKAX CBOMCTB Te
(KanmMIUIApHBIE SIBIICHUS, 3aBUCUMOCTH JTABJIICHUS BO3/lyXa OT €ro 00bEMa U TeMIIepaTyphl,
CKOpPOCTH TIpoIlecca OCThIBaHUS (HAarpeBaHWs) MPH HM3IyYCHWH OT IBETa H3ITydaromien
(ToTomIaromeit) MOBEpXHOCTH, CKOPOCTh UCTIAPEHHS BOJBI OT TEMIIEPATYPhI KUAKOCTH U
IO €€ TIOBEPXHOCTH, JJIEKTPH3AIMsS Tel W B3aUMOICHUCTBUE DSJICKTPHUYECKUX
3aps/ioB, B3aWMOJICHCTBHE TOCTOSIHHBIX MAarHUTOB, BU3yalH3alds MarHUTHBIX MOJICH
MOCTOSIHHBIX MarHUTOB, JEHCTBHS MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHuTa, CBOICTBA AJIEKTPOJBHraTelisl IOCTOSIHHOTO TOKa): (hOpMyIupoBaTh
MPOBEPSIEMOE TPEANOJIOKEeHHE (THUMOTE3y) O BO3MOXHBIX pe3yJabTaTax HaOIIOJICHUH,
CaMOCTOSITEIPHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa o00OpyIOBaHUSA,
OTHCHIBATh X0/ OTIbITA U POPMYIUPOBATH BHIBOIBL;

MPOBOJUTH MpPSMbIE W KOCBEHHBbIE H3MEpEHHs (PU3MYECKHX BEIMYMH (Temrmeparypa,
OTHOCHUTEIIbHAs BJIIAXKHOCTh BO3JlyXa, CHJIa TOKa, HaNpsyKEeHUe, yelbHas TelI0EMKOCTh
BEII[ECTBA, COMPOTHUBIICHNUE MPOBOJHUKA, pab0Ta U MOIIHOCTb JIEKTPHUYECKOr0 TOKA) C
WCIIOJIb30BAHMEM aHAJIOTOBBIX U LU(GPOBBIX MPUOOPOB, 0OOOCHOBHIBATH BHIOOP METOIa
u3MepeHus, (UKCUPOBATh MOKa3aHWUs MNPUOOPOB, HAXOIUTh 3HAUYCHHE H3MEpPAEMOI
BEITMYMHBI C TOMOIIBIO YCPEIHEHUS pe3ylbTaTOB CEpUU H3MEPEHUN U OlLIEHUBATh
MOTPEIIHOCTh U3MEPEHU;

MIPOBOJIUTH HKCIIEPUMEHTANIbHBIE MCCIEJOBAHUS 3aBUCUMOCTEH (DM3NYECKUX BEINYMH
(3aBUCHMOCTb JaBJIEHHsSI BO3JyXa OT €ro o0béMa M HarpeBaHus WM OXJIaKICHUS,
UCCIIe/IOBaHUE SIBJICHUS TEIUIOOOMEHa MpU CMEIIMBAaHUM XOJIOJHOM M ropsiueil BojbI,
3aBHCUMOCTh CONPOTUBJIEHHUS NPOBOJAHMKA OT €ro JJIUHBI, IUIOMAAM MONEPEYHOTO
CEUeHMsI ¥ YJIeIbHOTO COITPOTUBIICHUS BEILIECTBA POBOJHUKA, CHJIbI TOKA, TPOTEKAIOIEr 0
yepe3 MPOBOJIHUK, OT HAMIPSDKEHHSI HAa TIPOBOHUKE, UCCIIEI0BAHHUE MTOCIIEI0BATEIBHOTO U

napayieIbHOT0 COEJUHEHUH IMPOBOJHUKOB): COBMECTHO C y4HTeneM (OpMYyIHpOBaTh



3aauy M TUIOTE3Y MHCCIEA0BAHUS, CAaMOCTOSITEJIbHO IIJIAaHUPOBAaTh MHCCIIEI0BAaHUE,
CaMOCTOSITEJILHO  COOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY C  HCIIOJIb30BAaHHEM
WHCTPYKILIUH, TPEACTABIATH IMOJyYCHHbIE 3aBHCUMOCTH (PU3MUYECKHX BEIUYMH B BH[EC
Tabnaui, W TpapuKOB, OLEHUBATh MOTPEIIHOCTH, JIETaTh BBIBOJABI IO pPe3yJbTaTaM
HCCIIEI0OBAHUS;

coOroaTh MmpaBmiIa 0€30MacHOTO Tpy/ia pu padboTe ¢ 1a00paToOpHBIM 000PYIOBAHHEM;
XapaKTepU30BaTh MPUHIHUIIBI IEHCTBUS N3yYCHHBIX MPHOOPOB, TEXHUIECKUX YCTPOUCTB U
TE€XHOJIOTMYECKUX IIPOLIECCOB C OMOpOil Ha UX omucaHus (B TOM YHUCIE: CHCTEMa
OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBas TypOMHa, aMIIEPMETP, BOJBTMETP, CUETUHUK
ANIEKTPUYECKOW  DHEPruu,  DIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,  HarpeBaTeNIbHbIE
ANEKTPOTPUOOPHI (PUMEPHI), MPEAOXPAHUTENIN U UX MPUMEHEHHE B OBITY U TEXHHKE,
MIPUMEHEHHE TTOCTOSTHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOBUTATEb TOCTOSHHOTO
TOKa), UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM, HEOOXOIMMBbIE (PU3UUECKHE
3aKOHBI M 3aKOHOMEPHOCTH;

pacrno3HaBaTh POCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXeMaM
U CXeMaTHYHBIM PUCYHKaM (’KHJKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP,
NBUTATENh BHYTPEHHETO CrOpaHUs, »3JEKTPOCKOI, pEeOCTaT), COCTABIATH CXEMBI
ANEKTPUYECKHX LIeTel ¢ MOCIe0BaTEIbHBIM U MapauIeIbHBIM COSIUHEHUEM AJIEMEHTOB,
pasnuyas ycloBHbIE 0OOO3HAYEHHUS SJIEMEHTOB 3JIEKTPUYECKUX IIeTei, HCIO0JIb30BaTh
CXEMbI U CXEMaTUYHbIC PUCYHKU M3YUYECHHBIX TEXHHUUYECKUX YCTPOUCTB, U3MEPUTEIbHBIX
pUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPHU PEUICHUH YUeOHO-TPAKTUYECKUX 33/1a4;
NPUBOJUTh MpUMEpPbl (HAXOAWTh HMHPOPMAIMIO O MpUMepax) MPAKTUYECKOTO
WCIOJIb30BaHUs (U3UYECKHX 3HAHWM B TIOBCEJHEBHOM JKM3HHM JJs 00ecredeHUs
0€30MacHOCTH TMpH OOpalleHHd C NpudopaMu U TEXHUYECKHMMH YCTpPOICTBaMH,
COXPaHEHHUS 37I0POBbsI 1 COOIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpYKaroIen
cpene;

OCYILIECTBIIAITh MOWCK uHpopManuu (usnueckoro coaepxkanus B HHTepHere,
CaMOCTOSTENIbHO (OPMYIUPYs] MOUCKOBBIA 3ampoc, Ha OCHOBE MMEIOIIMXCS 3HAHWNA U
CpaBHEHHMsI JIOTIOJIHUTENbHBIX MCTOYHMKOB BBIIENATH WH(GOpPMAIMIO, KOTOpas sBISETCA
MIPOTUBOPEUUBON MIIM MOXKET ObITh HEJOCTOBEPHOIA;

WCIIOJIb30BaTh TPU BBIMOJHEHUH YYE€OHBIX 3aJaHH HAyYHO-TMIOMYJSIPHYIO JUTEPATYPY
($u3nUecKOro cojiep KaHusl, CIpaBOUYHbIe MaTepualibl, pecypchl cetu MHTepHeT, BiajeTh
npuéMaMu KOHCTIEKTUPOBaHMS TeKCTa, IpeoOpa3oBaHus HHPOPMAIIUU U3 0THON 3HAKOBOM

CUCTEMBI B APYIYyIO;



CO3/1aBaTh COOCTBEHHBIC TIMCHMEHHBIE M KpaTKHe YCTHBIE COOOImeHus, 0000mas
MHGOPMAIMIO U3 HECKOJIBKHX HCTOYHUKOB (PU3UUECKOTO COACPIKAaHUS, B TOM YHCIE
MyOJIMYHO TMPEICTABIATE PE3YIbTATHI MPOSKTHOM MIIN MCCIIEI0BATEIbCKON IEITETLHOCTH,
IIPY 3TOM IPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIN MOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOXKIATh BBICTYIUICHUE IPE3EHTALMEH;

IpHU BBINIOJHEHUH YYEOHBIX TPOEKTOB W HCCIECNOBaHMNA (DU3MYECKHX IPOIECCOB
pacripenenate 00S3aHHOCTH B TPYIIE B COOTBETCTBHUU C IMOCTAaBJICHHBIMH 33Ja4aMH,
CJIEIUTH 32 BBINIOJHEHUEM IIJIaHA JCHCTBUN U KOPPEKTUPOBATH €TI0, aICKBATHO OLICHUBATH
COOCTBEHHBI BKJaJ B JI€ATEIBHOCTh TIPYNIbl, BBICTPaUBaTh KOMMYHHUKAaTUBHOE

B3aUMO/IEHCTBUE, NPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

K xoHny oOydeHust ¢ 9 knacce npeIMETHbIE Pe3yJIbTaThl HA YIIIYyOJCHHOM YPOBHE JOJDKHBI

oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

WCIIOIb30BaTh MOHATHS (CHCTEMA OTCUYETA, OTHOCUTEITLHOCTh MEXaHUYECKOTO JIBH)KCHHS,
HEBECOMOCTh U MEPETPY3KH, IEHTP THKECTH, MEXaHUUYECKHUE BOJIHBI, 3BYK, HH(PPA3BYK U
yIABTPa3BYK, JJIEKTPOMAarHWTHbIE  BOJHBI, PEHTIEHOBCKOE  M3JIyu€HHUe, IIKaia
AJIEKTPOMArHUTHBIX BOJIH, UICTOYHUKHU CBETA, OJIM30PYKOCTh U TATbHO30PKOCTb, CIIEKTPHI
UCIyCKaHUS M TIOTJIONIeHUs, aib(a-, 6eTa- U raMMa-u3iaydeHHs, U30TONbI, SJepHas U
TEPMOSIJIEpHAs PHEPTE€TUKA) U CUMBOJIMYECKUN SI3bIK (DM3UKHU MPHU PEHICHUH Y4eOHBIX U
MPAKTUYECKUX 3a/1a4;
YBEPEHHO pa3inyaTh SBICHUS (paBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHue Tell,
JIBUKEHHE MO0 OKPYXHOCTH, B3aHUMOJICHCTBHE T, paBHOBECHE MaTEpPHAIbHOM TOUKH,
pEaKTUBHOE JBUKEHHE, HEBECOMOCTb, KoJyiebaTenbHOE MIBM)KEHHE (FapMOHUYECKHE,
3aTyxarollue, BBIHYXKJCHHbIE  KoJeOaHusi), pPE30HaHC, BOJIHOBOE  JBIDKCHHE
(pactipocTpaHeHHe U OTpaKeHHE 3BYKa, HWHTepdepeHIuss ©u Judpakius BOJH),
MPSMOJIMHEHHOE pACIpPOCTPaHEHUE, OTPAKEHUE U TNPETOMIICHHE CBETa, IOJIHOE
BHYTpEHHEE OTpaKCHHE CBETa, Pa3lio’KeHHWE OeNIoro CBeTa B CHEKTP U CJIOXKEHHE
CHEKTPaJIbHBIX I[BETOB, €CTECTBEHHAS PaJUOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEINYATOTO
CHEKTpa M3JIYYEHHUs) MO OMUCAHUIO UX XapaKTePHBIX CBOWCTB W HA OCHOBE OTBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SIBIICHUE;
pacrmo3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHHUM B OKpYXKarolieM Mupe (B
TOM 4ucle (GU3MYECKUE SIBJICHUS B MPUPOJIC: MPUIMBBI U OTJIUBHI, IBUKEHHUE TIIAHET

ConHeuHoOM CHUCTCMbI, pCAKTUBHOC ABWXCHUC KUBBIX OPraHU3MOB, BOCIIPUATHEC 3BYKOB



KUBOTHBIMH, 3EMJIETPSCEHUE, CEHCMUYECKHE BOJIHBIL, IYHAMM, 3XO, IBETa Tell,
ONTUYECKUE  SBJICHMS B  IpUpOAE, OHOJOrMYecKkoe  JAEWCTBUE  BUIUMOIO,
yIABTPAQHOIETOBOTO M PEHTTCHOBCKOTO W3IYYCHUN, €CTECTBEHHBIM pPaJHOaKTHBHBIN
(oH, KOCMHUYECKHE JTyYH, PaIMOAKTUBHOE M3IIy4eHHE MPUPOTHBIX MUHEPAIOB JCHCTBUE
pPaIMOAKTUBHBIX M3Iy4eHUW Ha OpraHu3M YeJIOBeKa), NpPH DTOM IEPEBOJIUTH
MPAKTUYECKYI0 3a7adyy B Y4YeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(U3NIECKUX SBIICHHIA;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TN M (U3NUECKHUE SIBJICHUS, UCTIONB3Ys (HU3HUECKUE
BEJIMYUHBI (CpPEeIHSsI U MTHOBEHHAsl CKOPOCTh Tella TPH HEPAaBHOMEPHOM JBHKEHUH,
YCKOpEHUE, MepeMelleHre P paBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKEHUH, YIII0Bas
CKOPOCTb, LEHTPOCTPEMUTEILHOE YCKOpPEHUE, CWiIa TpPEHUus, Cujia YIpYyrocTd, cujia
TSKECTH, YCKOPEHHE CBOOOJHOIO MaJieHus, BeC Tela, LIEHTP TSKECTH TBEPIOTO Tena,
UMITYJIBC TE€Ja, UMITYJIbC CHJIbl, MOMEHT CHJIbI, MEXaHU4ecKasi paboTa U MOIIHOCTb,
MOTEHIIMATIbHAS SHEPrUs Tela, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MIIM, NMOTEHIIMAIbHAS
SHEPTHsI CKATOW MPYKUHBI, KHHETUYECKAs DHEPIHs, MOJIHAS MEXaHWUecKas dYHEpTrus,
MEepHOJ U YacToTa KoJeOaHUM, MeproJ MaTeMaTH4YeCKOro U MPYKMHHOTO MasiTHUKOB,
JUIMHA BOJIHBI, T'POMKOCTb 3ByYKa W BBICOTAa TOHA, CKOPOCTb CBETa, ITOKAa3aTellb
MPEIOMIIEHUs. CpeJlibl), MPU ONHCAHWU NPABWIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICI
HCIOJIb3YeMbIX BEJIMYMH, UX 0003HaUEHUS U €AMHULIBI (PU3NYECKUX BETMYHH, HAXOIUTh
(hopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JPYIrMMH BEJIUYHMHAMU,
CTPOUTH rpapUKU U3y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Tej, (U3UYECKUE SBJICHUS U MPOLECCHI, UCIOJIBb3YS 3aKOH
COXpPAHEHUsl SHEPIuH, 3aKOH BCEMUPHOIO TATOTEHMS, NPUHLIMI CYNEPHO3ULIMHU CHII,
MIPUHLUII OTHOCUTENbHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
TEOpeMy O KUHETHUUECKOU 3Hepru, 3akoH ['yka, 3akoH bepHyiiu, 3aKOHbI OTPAaKEHUS U
MIPEIOMIICHHUS CBETa, (POPMYITYy TOHKOM JIMH3BI, TUTAHETAPHYIO MOJIeNIb aTOMa, HYKJIOHHYIO
MOJIEIb ATOMHOTO s/Ipa, 3aKOHbl COXPAHEHMS 3apsJ0BOTO M MACCOBOIO YHCET IpPHU
SIEPHBIX PEAKIHSIX, MPU 3TOM Pa3IUyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U €ro
MAaTEeMaTHYE€CKOE BBIPAXKEHUE;

CTpOUTH (PM3HUECKHE MOJETH PeabHBIX 00BEKTOB, TPOIIECCOB U SBJICHHA, BHIACIATH IPU
9TOM CYILECTBEHHbIE U BTOPOCTEIEHHBIE CBOWCTBAa OOBEKTOB, MPOLECCOB, SBICHHM,
MPUMEHATh (PU3NYECKHEe MOJENU Ui 00bICHEHUs (PU3HUECKUX MPOIECCOB U PEIlICHUs

yueOHBIX 3a/1a4;



OOBSICHATH (PU3MUECKHUE SBJICHUS, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE B KOHTEKCTE
CUTYalMil IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 3a1a4H, B
TOM YHCJIe TPeOYIOIMe YUCIEHHOTO OLEHUBAHUS XapaKTEePHbIX 3HAUYCHUH (prusnueckux
BEJIMYHUH, IIPH STOM BBIOMPATH aJICKBATHYIO (PU3NYECKYIO MOJIEINb, BBISABIISTh IIPHYNHHO-
CJICZICTBEHHBIE CBSI3U M BHICTPAMBATh JIOTUYECKYIO IIETIOYKY PAaCCYKJICHHH U3 2—3 1IaroB
C OHopold Ha H3yYCHHBIE CBOMCTBA (M3WYECKHUX SIBIICHUH, (U3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJEIIN;

YBEPEHHO pellaTh pacy€THbBIE 33Jaud MO0 M3ydaeMbIM TeMaM Kypca (pu3MKu, BbIOMpas
aJIeKBaTHYI0 (U3MUYECKYI0 MOJeNb, C UCHOJIb30BAaHUEM 3aKOHOB U  (GopMyd,
CBS3BIBAIOIIMX (PU3MYECKHE BETUYMHBI, 3allUChIBaTh KPAaTKOE YCIOBHE U pa3BEPHYTOE
pelleHne 3aJauy, BBISBIISATH HEJOCTAIOIIME WM M30BITOYHBIE JaHHbIE, 00OCHOBBIBATH
BBIOOp MeTOJa pelieHHs 3a7adyd, HCIOJb30BaTh CIPAaBOYHBbIE JaHHbBIE, MPUMEHSTH
METO/Ibl aHallu3a Pa3MEPHOCTEH, NCIOIB30BaTh TpaduuecKre METO/Ibl pelleHus 3a/1ad,
MIPOBOJUTH MaTeMaTH4eckue npeoOpa3oBaHus U pacuéThl, OLEHUBATh PEATUCTUYHOCTh
MOJIy4€HHOTO 3HaYeHUS PU3NYECKOM BETUYUHBI U ONIPENIENATh pa3MEePHOCTh (PU3NUEeCKOM
BEJINYMHBI, IOJYYEHHOHN NIPH PEICHUH 33]1a4H;

pacrno3HaBaTh MPo0IeMbl, KOTOPbIE MOXHO PEIIMTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
W TpeuiaraTh OPUEHTHUPOBOYHBIM CHNOCOO pelleHus, B OMNHMCAHUU HCCIEIOBAaHUA
pacrno3HaBaTh IMPOBEPSEMOE MPENINOJIOKEeHUEe (TUIIOTEe3y), OLIEHHWBATH MPaBUIBLHOCTH
MOPsAKA IPOBEACHUS HCCIIEOBAaHUS, MHTEPIPETUPOBATH MTOJIYYEHHbBIN PE3YJIbTAT;
IIPOBOIUTH OTIBITHI MO HAOIOAEHUIO GUZUYECKUX BICHUN WK (PU3UUYECKUX CBOICTB TEI
(n3yuyenue BToporo 3akoHa HproToHa, 3aKk0HA COXpaHEHHs SHEPTUH, 3aKOHA COXPAaHEHUS
HMMITyJIbCa, JEHUCTBUE 3aKOHA BEepHyIM M BO3HUKHOBEHHME NMOJABEMHOW CHIIBI KpbLia,
3aBHUCHUMOCTH NIEpU0ia KojeOaHul MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH
MPYXKUHBl W HE3aBUCUMOCTh OT aMIUIMTYIbl MAaJbIX KOJIEOaHWM, HPSIMOJIHMHEHHOE
pacmpocTpaHeHUEe CBETa, pa3jokKeHHe OeNoro CBeTa B CIIEKTP, H3y4YCHHE CBOICTB
M300pakeHUs B IJIOCKOM 3€pKalie U CBOMCTB M300pa)KEHUs MpeaMeTa B COOUparoIIei
JIMH3€, Ha0JII0JIeHNE CIUIOIIHBIX U JMHEWYaThIX CHEKTPOB U3ITydeHHs): pOpMYIUpOBaTh
IIpoBepseMOe MPEANOJIOKEeHHE (TUIOTE3y) O BO3MOXKHBIX Pe3yJbTaTax HaOIOJCHUH,
CaMOCTOSITENILHO CcOoOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa oOOpynOBaHUS,
OIIMCBIBATH XOJ1 OTBITA M (POPMYIMPOBATH BBHIBOJIBL;

MPOBOJIUTH TPH HEOOXOIMMOCTH CEPUIO MPSIMBIX H3MEPEHU, ompeaesss cpenHee
3HAUEHUE HM3MEPAEMOMN BEJIMYMHBI U ONPENENssl MOTPEIIHOCTh PE3YJIbTAaTOB MPSAMBIX

U3MEepeHUi, 000CHOBBIBATH BHIOOP CcII0C00a U3MEpeHus (M3MEPUTEIBHOTO MPpUOopa);



MPOBOJIUTH KOCBEHHBIE H3MEPEHHUs (HU3UUYECKUX BEIMYMH (CPEAHss CKOPOCTh U
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JBIKEHHHU, YCKOPEHUE CBOOOJHOIO MaJCHUS,
KECTKOCTHh TMPYKUHBI, KOAXPPULIMEHT TpeHUs CKOJILKEHHUS, MEXaHWdeckas padora u
MOIITHOCTh, YaCTOTA ¥ EPUO]T KOJIEOAaHUI MAaTEMaTHUECKOTO U MPYKMHHOTO MasiTHUKOB,
(oKycHOE pacCTOsIHME COOMparomiell JMH3bI M € ONTHYeCKas CHJIa, PaJarOaKTHBHBIN
(OH) ¢ UCTONB30BaHUEM aHAJOTOBBIX M IM(PPOBBIX MPUOOPOB: 0OOCHOBHIBATH BBHIOOD
METOJa  W3MEpEHHUs, IUIAHHPOBAaTh  HW3MEPEHHUs, CaMOCTOATENBHO  COOMpaTh
OKCTIEPUMEHTAIBHYIO YCTaHOBKY, BBIUHCIIATh 3HAUCHHWE BEIWYMHBI W aHAJIH3UPOBATH
MOJTyYeHHBIE PE3YJIbTAaThl, OIICHUBAs MOTPEITHOCTh PE3YIIbTATOB KOCBEHHBIX N3MEPEHUH;
MPOBOJIUTH AKCIIEPUMEHTANBHBIC HMCCIIEOBAHUSI 3aBUCUMOCTEH (DM3MUECKUX BEITHYNH
(3aBUCHMOCTh TIYTH OT BPEMEHH MpPH PABHOYCKOPEHHOM JBIKEHHH O€3 HadaabHOMN
CKOpPOCTH, 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKECHHUSI OT CHIJIBI HOPMAJIBHOTO JTaBJICHUS,
neproia KoJeOaHWH MaTeMaTHYeCKOTO MasTHHKA OT JUTMHBI HHTH, OTIpE/ICICHUE
YCKOPEHHsI CBOOOTHOTO Ta/ICHUS, HCCIEIOBAHNE U3MEHEHHS BETMYMHBI U HaTIPaBJICHUS
WHIYKIIMOHHOTO TOKa, 3aBHCUMOCTBH yrja OTPaKEHHs CBETa OT yIjla TaJeHHs, yria
MPEJOMJICHHST OT yIJia MajeHUsT CBETOBOTO JIyYa, HMCCIECIOBAHWE TPEKOB: M3MEPECHHUE
SHEPTUH YaCTHIBI TI0O TOPMO3HOMY TyTH (110 poTorpadusm)): COBMECTHO C YUUTETIEM
dbopmynHupoBaTh 3amady W THIIOTE3y HCCIECIOBAaHUS, CaMOCTOSITEIBHO IUIAHHPOBATH
WCCIIC/IOBAaHUE,  CAMOCTOSITENIFHO  COOHMpaTrh  DKCIIEPHUMEHTAIBHYIO  yYCTaHOBKY,
MPEJCTaBIATh IOJIyYCHHBIC 3aBHCUMOCTH (DU3MYECKMX BEIUYMH B BHJIC TaOIHIl U
rpadMKOB, OIICHUBATH IMOTPEITHOCTH, JIEJIaTh BHIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHUS;
co0r01aTh MpaBmiia 0€30MaCHOTO TPYyAa MpU padoTe ¢ Jad0paTOPHBIM 000PYAOBaAHUEM;
XapaKTepU30BaTh MPUHIIMITBI ICHCTBUS U3YUYECHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTHYECKUX MPOIIECCOB C OTIOPOM HA WX OMHCAHUS (B TOM YHCIE: CIIUIOMET,
JAaTYMKH TIOJIOKCHHS, PACCTOSIHUS W YCKOPEHUs, paKeTa, 3X0JOT, OYKHU, MEPUCKOIL,
¢doToarnmapar, MUKPOCKOII, TEJIECKOI, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOII, JIO3UMETP,
Kamepa BuiibcoHa), WUCMONB3ysl 3HAHUS O CBOWMCTBaX (HU3UYECKUX SIBIICHUH U
Heo0Xo/MMble (PU3UYECKUE 3aKOHOMEPHOCTH, HCIOJb30BAaTh CXEMbl M CXE€MaTU4YHbIE
PUCYHKM HW3YYEHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTENbHBIX MPUOOPOB H
TEXHOJIOTHYECKUX MPOIIECCOB MPU PELICHUH Yy4eOHO-TIPAaKTHUYECKUX 3a/1a4, ONTUYECKHE
CXEMBI JJIs1 IOCTPOEHUSI U300paKeHUH B IJIOCKOM 3€pKajie U CoOMparoIiei JIUH3e;
MPUBOJUTh MPUMEPHl (HAXOAUTH HMHPOPMAIMIO O TMPUMEpPAX) MPAKTHUECKOTO
UCIOJNb30BaHUS (PU3MYECKMX 3HAHUM B TOBCEIHEBHOM JKHM3HM JUId oOecredeHus

0€30MacHOCTH MpU OOpalleHuu ¢ [pudopaMH M TEXHUYECKUMH YCTPOWCTBaMH,



COXPAHEHHUS 3J0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTMUECKOTO MOBEACHUSI B OKPYKAIOLIEH
cpene;

OCYILIECTBIISAITh TOUCK HWHpopManuud (U3NYECKOTO cojepkaHus B HMHTepHeTe,
CaMOCTOSTEIbHO (POPMYIHPYsI TIOMCKOBBIM 3ampoC, HAXOAWUTh IYTH OIpEaeTICHHS
JOCTOBEPHOCTH MOJY4YEHHOH HH(pOpPMalUd Ha OCHOBE UMEIOUIMXCA 3HAHUW U
JOTIOJIHATEIBHBIX HUCTOYHHUKOB;

HCI0JIb30BAaTh IPU BBINOJIHEHWN Y4€OHBIX 3aJaHUNM HAYyYHO-TIOMYJISIPHYIO JINTEPATYypy
(u3MYECKOTO COMIepKaHus, CIIPaBOYHbIE MaTepHalbl, pecypchbl ceTu MIHTepHeT, Bi1aleTh
npuéMaMi KOHCIEKTUPOBAHMSI TEKCTa, NpeoOpa3oBaHus HHPOpMaLMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYT'yIO;

co3/aBaTh COOCTBEHHbIE MNCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(OPMAaLIUU U3
HECKOJIbKUX HCTOYHHKOB (PHU3UYECKOrO COJIEp’KaHus, MyOJMYHO TPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WM HCCIIEN0BATENIBCKOM AESITENBHOCTH IPH TOM T'PaMOTHO
WCIOJIb30BAaTh M3YyYEHHBIH NOHSITUWHBIM ammapaT H3ydaemoro pasziena (GU3UKH U
COINIPOBOKJATh BBICTYIJICHHE MPE3CHTAUEe ¢ Y4E€TOM OCOOEHHOCTEH ayAuTOpUU

CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

KiroueBble BociuTaTebHbIC 33Ja4M B paMKax MpeIMeTa:

1. VYcTaHOBIIEHHE JTOBEPUTENbHBIX OTHOIIEHMH MEX]y YUUTENEeH U €ro y4eHHKaMH, CIIOCOOCTBYIOIIMX ITO3UTHBHOMY BOCHPHUSATHUIO
ydamuMucs TpeOOBaHMKA M TPOCHO YUYUTENs, MPHUBICYCHUIO WX BHUMAHHS K OOCYKJaeMOW Ha ypoke WHGOpMAIMM, aKTUBU3ALUS WX

NO3HABATEILHOM NeATENbHOCTH.

2. Hcnonbs3oBanne BOCMUTATEIBHBIX BO3MOXXHOCTEH COJEp)KaHMs Y4eOHOTO TMpeaMeTa uepe3 JACMOHCTPALMIO JIETSIM IMPUMEPOB

OTBETCTBEHHOT'O I'PaXAaHCKOT'O MIOBEICHMUSI, POSIBICHUS YEI0BEKOIIOOMS U JJ0OpOCEPICUHOCTH, Uepe3 10100 COOTBETCTBYIOIINX YITPaKHEHUH.

3. [IpumeHeHne Ha ypoKe MHTEPAKTUBHBIX (OpPM pabOThl ydalIMXCs: MHTEIUIEKTYaIbHBIX UTP, IPYNIOBON pabOThl WM pabOTHl B Mapax,
KOTOpbIE y4aT HIKOJBHUKOB KOMaHAHOM paboTe W B3aMMOJAEWCTBUIO C JPYTMMHU JE€TbMHU; CTUMYJIHUPYIOT MO3HABATEIbHYI0 MOTHBALIUIO

HIKOJIBHHUKOB.

4. [IpuBneyeHne BHUMaHUS IIKOJIHHUKOB K IIEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKe SIBJICHUN, OpraHu3als uX paboThl C MoTydaeMon
Ha YpOKe COLMalIbHO 3HAUMMOU MH(popMalmeld — MHULUUPOBAHUE €€ 00CYK/IeHHUs, BbICKa3bIBaHHs YJalllUMUCSA CBOETO MHEHHS IO €€ MOBO/LY,

BBIpa6OTKa CBOETO K HEl OTHOIIICHMS.

5. [ToOyx/ieHue IMIKOJbHUKOB COOMIOAaTh Ha YypoKe OOUIEHpUHSATBIE HOPMBI TIOBEJEHUS, MpaBuia OOIIEHHUS CO CTapIIUMU

(menaroru4eckuMu pabOTHUKAMU) U CBEPCTHUKAMU (YU€HUKAMU ), TPUHIUIIBI YYeOHON JUCIUILTUHBI M CAMOOPTaHU3AIIH.



8 KIIACC

KoauuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM
Ne ni/m Kourponbubie | I[lpakTuueckue (uu¢pposreie)
NPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsbl
Pazpnean 1. TensioBbie siBJIeHHs
1.1 CtpoeHue u CBOMCTBA BelIeCTBA 6
1.2 TemnmnoBeIe MpoIecch 33 1 6.5

Hroro no pazneny

39

Paznen 2. DuexkTpuyeckue u

MAarHuTHbIC ABJICHUSA

”1 DneKTpuYecKre 3apsiibl. 3apsHKeHHBIC Tela 9 1
' U UX B3aUMOJIEUCTBUS

2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 31 1 10

2.3 MaruuTHbIE SIBJICHUS 11 4

2.4 DneKTpOMarHuTHasK WHIYKITUS 7 1 1
Hroro mo pazgeny 58

Pasnen 3. IloBropure1bHO-00001IaK0 M MOAYJIb

3.1 [ToBTOpUTENBHO-0000MIAOIINN MOTYITH 5
Utoro mo pazneny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 22.5




9 KJIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabnubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszges 1. Mexannveckue siBJIeHUsI
MexaHnudeckoe IBUKEHHUE U CIOCOOBI €ro
1.1 30 1 4
OTIMCAHUS
1.2 B3aumoneiictBue Ten 18 4
1.3 3aKOHBI COXpaHEHUS 15 1 2
Hroro mo pazgeny 63
Pa3pen 2. Mexann4decKkue K0Je0aHUA U BOJHBI
2.1 Mexannyeckue Koyie0aHus 8 3.5
2.2 MexaHu4ecKue BOJTHBI. 3BYK 10 3
Hroro mo pazgeny 18
Pa3nen 3. DjieKTpoMarHuTHoE MoJie U 3J1eKTPOMATHUTHbIE BOJIHBI
DNeKTpOMarHuTHOE noJie u
3.1 6
AJIEKTPOMArHUTHBIE BOJTHBI
Uroro no pazgeny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA




4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 8
4.2 JIuH3bI ¥ onTUYECKUE TPUOOPHI 6
4.3 Paznoxenne 6emoro cBeTa B CIEKTP 2
Wroro mo pazueny 16

Pa3nea 5. KBanroBbie siBJIeHUS

5.1 Hcenyckanne v OMIOMEHNE CBETa aTOMOM 4

5.2 CrpoeHue aTOMHOTO siipa 5)

5.3 SnepHble peakiuu 7 1
Hroro mo pazueny 16

Pa3znes 6. IloBTopuTe1bHO0-00001IaK0 1M MOAY b

MexaHuueckue sBJICHUS (TIOBTOPUTEIHHO-
6.1 6
00001IarOIITNI MOTYJIb)

6.2 TemnoBble  siBieHUsT  (TIOBTOPHUTEIIHHO- 3
00001IarOIITNI MOTYJIb)

DNIeKTpOMAarHUTHBIC SIBJICHUSA
6.3 3
(mOBTOPUTEIHHO-0000IAIOITUI MOTYIIb )

6.4 CBeTtoBble  sIBJICHUS  (TIOBTOPHUTEIBHO- .
000011ar0THi MOJTYITb)

6.5 [ToBTOpUTENBEHO-0000IIAOIINIA MOTYTH 4




Hroro no pazneny

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

22.5




IHOYPOYHOE IVTAHUPOBAHMUE

8 KVIACC
Koumn4yecTBo yacos DJIeKTPOHHBbIE
Ne Tema ypoka KonTpoubnbie | I[IpakTnueckue HMata uupposeie
n/n Bcero H3y4YeHHs1 = o0Opa3oBaTebHbIE
padoTsbI padoThI
pecypcsbl
OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBepAOro, KUAKOTO U )
ra3o00pa3HOro COCTOSIHUH BELECTBA
VYpoxk-koudepennus "Kpucrammueckue u
4 amopdusie Tena. I'paden. [Tonyyenune 1
HCKYCCTBEHHBIX aiMa3oB"
. CMmaunBaHue ¥ KallWJUIIPHOCTb. .
IToBepxHOCTHOE HATsKEHUE
6 BxoHO# KOHTPOJIb 3HaHUH 110 QU3MKE 3a .
Kypc 7 xiacca.
. TemoBoe pacimpeHue u cxartue .
Tennosoe nemwxkenue. Temmneparypa
8 TemnepaTypHble HMIKaJIbI 1




BuyTpeHnHss sHEprus u cnocoOsbl eé

? W3MCHCHUS
10 Bunel Tennonepenauu
Ypok-koHpepenmus "Vcnonb3oBanne
11 TETUIOBBIX CBOMCTB BEIIECTB U MaTEPUAJIOB
B LIETISIX SHEeprocOepexeHus"
KonuuecTBo TemoTsl. Y nenpHas
12
TEMJIOEMKOCTh
Ypok-uccnenosanue "[IpoBepka runoressl
13 JIMHEHHOH 3aBUCUMOCTH JIMHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUUYECKOMN TPYOKe OT
TeMIiepaTypsl"
YpaBHEHHE TEIUIOBOTO OaslaHca.
14 TennooOMeH U TEIIOBOE PaBHOBECHE.
3akoH HeroToHa—Puxmana
JlabopaTtopHnas pabota "VccnenoBanue
15 SIBJICHUS TEIUI000MEHA MPY CMEIIMBAHUN
XOJIOJIHOM U ropsiyeit Bob1"
16 Pemenue 3amay no teme "TermiooOMeH u
TEIUIOBOE paBHOBECHE"
17 JlaGopatopHas pabora "OnpezneneHue

KOJIMYCCTBA TCIJIOTHI, ITIOJTYYCHHOTO BOJOH




IIPU TETIOOOMEHE ¢ HAarPeThIM

METAJUTMYECKUM HUIUHIPOM"

18

[InaBnenue n oTBEpACBaHUE
KPUCTAJJIMYECKUX BEIIECTB. Y eNbHas

TCIJIOTA ITJIABJICHUA

19

Pemenue 3agag o reme "[lnaBnenue u

OTBepJIeBaHUE KPUCTANINYECKUX Te"

20

JlabopaTtopHnas padota "Onpenenenue

YAEIbHOW TETUIOTHI TIJIaBJIECHUS JIbaa"

21

VYpoxk-uccnenosanue "CpaBHeHHE
MPOIIECCOB TUIABJICHUS KPUCTALTHYECKIX
TEJI U pa3MsTYEHUS MIPH HATPEeBAaHUU

aMmopdHBIX Ten"

22

[TapooOpa3zoBanre U KOHICHCAIIHSL.

Ucnapenue

23

Kunenue. Y aenpHas Terwiora
napooOpa3oBaHus. 3aBUCUMOCTD
TEMIEPATypbl KHIIEHUS OT aTMOC(HEpHOTo

JaBJICHUA

24

Pemenune 3ama4d no teme

"ITapooOpa3zoBanue u KuneHue"




Ypok-uccnenosanue "OO0bsICHEHNE

25 3aBUCHUMOCTHU TEMIICPATyPhl KUIICHUS OT 1
nasieHus"
26 HacplieHHbIH 1 HEHACHIILIEHHBII Tap.
BiaxxHocTh BO31yXa
BirasxxHOCTB BO3/1yXa 1 €€ U3MEPEHHE.
27 JlaboparopHuas padota "Onpenernenne 0.5
OTHOCHUTEILHOW BJIAXKHOCTH BO3/TyXa"
28 Pemenne 3amau mo teme "BrnaxxHocTs"
Pemenue 3aga4 u aHanu3 CUTyalui,
29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAlIM 1
DHeprus TOIMBa. Y aenbHas TemioTa
30
CropaHus
31 [TpuHuMIBI PaOOTHI TETIJIOBBIX ABUTATEICH
” [TapoBas TypOuHa. JIBurarenb
BHYTPEHHETO CrOpaHUs
33 KII/] TermoBoro nBuraTeis
2 Pemenne 3agau o teme "KII/] TemioBoro

nsurareis"”




Ypok-koHpepenius "TermoBsie IBUTATETN

% Y 3alllUTa OKpYyXKarolen cpeapt”
36 TennoBbie MOTEPH B TETIIOCETIX
3aKOH COXpaHEHUs U MPEBPALLEHUS
37 SHEPTUU B MEXaHUYECKHUX U TEIUIOBBIX
rpoiieccax

[ToaroroBka Kk KOHTPOJBHOM paboTe MO

38 teme "Temnossle aBiaeHnst. 3sMenenne
arperaTHbeIX COCTOSIHHI BemecTa'
KonTtponbHas pabora no teme "TemnnoBsie
39 sBJICHHS. VI3MEeHEeHHne arperaTHbIx
COCTOSIHMM BeriecTna"
40 Dnektpuzarus Tei. J[Ba pona 3apsmioB
VYpok-uccnenoanue "Hccnenoanue
41 Croco00B pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "
B3anMoelicTBre 3apsKEHHBIX TEIl. 3aKOH
42
Kynona

Dnekrpuyeckoe nose. Hanpsok€HHOCTD

43 anexkTpudeckoro noJs. [IpuHnun

CYIICPIIO3UITNH IJICKTPUICCKUX moJieir’




Hocurenu snekTpuyeckux 3apsjoB.

44 1
DneMeHTapHbli 3apsia. CTpoeHue aroma
45 3aKoH COXpaHEHUs INEKTPUIECKOTO 3apsiaa 1
[TpoBOTHUKH, TUIIEKTPUKH U
46 1
MTOJTYTIPOBOTHUKH
VYpoxk-koHpepeHnius "Inekrpusaius B
47 1
TOBCETHEBHOW KU3HH"
Pemenne 3agad mo teMe "3akoH
48 1
COXpAaHEHUS JIEKTPUYECKOro 3apsaa”
DNeKTpuYecKuil TOK. ICTOUHUKH
49 1
AIEKTPUYECKOTO TOKa
VYpok-uccnenoanue "HccnenoBanue
50 JEHUCTBUS SJIEKTPUIECKOTO TOJISI HA 1
MPOBOJIHUKHU U TUAJIEKTPUKHU"
51 DIEKTPUYECKUMA TOK B METAIIaX 1
52 DIEKTPUUYECKUN TOK B JKHJIKOCTSX U Ta3ax 1
53 DJIEKTpUYECKas 1ETb 1
54 Cuna Toka. Ammnepmerp 1
55 OnexTpuueckoe HanpsbkeHue. Boabtmerp 1




JlaboparopHuas padota "COopka u

56 WCIIBITAHUE IEKTPUICCKOM 1IN
MMOCTOSTHHOTO TOKA"
- 3aBUCUMOCTD CHJIBI TOKA OT HAIIPSKCHHSL.
3axon Oma Jui yyacTKa Lenu
JlabopaTtopHas pabota "HccnenoBanue
- 3aBUCHUMOCTH CHJIBI TOKA, TIPOTEKAIOIIETO
gepes pe3nucTop, OT HANPSHKEHUS Ha
pe3ucTope U COMPOTUBIIEHUS pe3ucTtopa’
- DNEeKTPUYECKOE COTIPOTHUBIICHHE.
VY enpHO€ CONpOTUBIICHUE
60 JlaGopaTtopHnas padorta "Onpenenenue
YAEIBLHOTO COMPOTHUBJICHUS MPOBOIHUKA"
Pemenue 3aga4 no reme "InekTprudeckoe
61 CONIPOTHUBIICHUE. Y ACIbHOE
COIpOTHUBIICHHE"
62 Pemenne 3amau no treme "3akoH Oma"
63 [TocnenoBarensHOE U apaUIEIBLHOE
COEIMHEHUS MPOBOIHUKOB
6 Jlaboparopnas padota "IIpoBepka mpasuiia

CJIOXKCHHUA HaprI)KCHI/II\/'I npu




mocjaeaoBaTCJIbHOM COCAUHCHUHN ABYX

pe3uctopos"

65

Pemenue 3agau no reme
"[TocnenoBaTenbHOE U TTapaJUICILHOE

COEJIMHEHUS POBOIHUKOB"

66

Jlaboparopnas padota "IIpoBepka npasuiia
AJId CUJIBI TOKA MMPH MapaljICIbHOM

COEIMHEHUH PE3UCTOPOB"

67

Pemenne 3a1a4 Ha IPUMCHCHHEC 3aKOHA
Owma JJIA PA3JINYHOTO COCANHCHUA

IIPOBOAHHUKOB

68

OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OMa IS IOJIHOU

Oernu

69

Pemenne 3agau o teme "OJIC,
BHYTPEHHEE COMPOTUBIICHNE UCTOYHHUKA

ToKa. 3akoH OMa 1714 IoJIHOH 1ernu”

70

JlaboparopHnas pabota "Onpenenenue
OJIC 1 BHYTpEHHEr0 CONPOTHUBIICHUS

UCTOYHHUKA TOKA"

71

IIpaBuna Kupxroda




72

JlaboparopHuas padota "IIpoBepka mpaBmi

Kupxroga"

73

VYpok-uccnenoBanue "M3yueHue BoIbT-
AMIICPHBIX XapaKTCPUCTUK HEJIMHEHHBIX

31eMEHTOB"

74

Pa6ora snexrpuyeckoro Toka. MomHOCTh

QJICKTPUYCCKOT'0 TOKA

75

JlabopaTtopHnas padota "Onpenenenue
pa60TI)I 1 MOIIIHOCTH SJICKTPHUYECKOT'O

ToKa"

76

3akon Jlxoyns-Jlenna. [lorpedutenu
anekTpuyeckoro Toka. Koporkoe

3aMbIKaHUEC

77

VYpoxk-koudepennus "OO0bsicHEHUE U
MPUHIUT ICHCTBHS JOMAITHUX

AJIEKTpOHArpeBaTeIbHBIX TPHUOOPOB"

78

[ToaroToBka K KOHTPOJIBHOM paboTe MO
TeMe "DIeKTpUYEeCcKue 3apsibl.
3apsKeHHbIE TeJla U UX B3aUMOJICUCTBUS.

ITocTOSAHHBIN 2NEKTPUYECKUI TOK"

79

KonTtposneHas paboTa o teme

"DnexTprudeckue 3apsaabl. 3apsKEHHbIE




Tena U ux B3auMoaercTBus. IlocToIHHBIN

ANEKTPUUECKUHN TOK"

80

IlocTossHHBIE MAarHUTHI. MarHuTHOE HOJIE
3eMIId ! €r0 3HAUYEHME JUTA KU3HU Ha

3emiie

81

VYpok-uccnenosanue "N3yuenue
MAarHUTHOTO ITOJISI TOCTOSIHHBIX MarHUTOB
MIpU UX O0OBETUHEHUH U Pa3/ICTICHUH.
Busyanu3zarus moJist moCTOSHHBIX

MAarduToB"

82

OnbIT OpcTena. MarautHoe nose

OJICKTPHUYCCKOT'0 TOKA

83

OnbiT AMniepa. MarHuTHOE MoJie KaTylIIK|
¢ TokoM. [IpuMeHeHune 3eKTpOMarHuToB B

TCXHHKE

84

Cuna Amriepa u onpesesneHue eé

HalIpaBJICHUA

85

Pemenue 3agau no teme "Cuna Amnepa u

ornpejiesicHue €€ HarpaBaeHU"

86

QHGKTpO,Z[BI/IFaTCJ'IL IIOCTOSHHOI'O TOKA.

Hcnons3oBanue BHCKTPOI[BI/IFB.TCJIGI/IWB




TEXHUYECKUX YCTPOMCTBAX U HA

TPaHCIIOPTE

87

Jlaboparopuas pabota "M3ydenue
,[[eﬁCTBH?[ MarduMTHOTIO I1OJIA Ha ITPOBOJHUK

¢ TOKOM"

88

VYpok-koHpepenuus "[IpakTuueckoe

MIPUMEHEHHE AIeKTpoABUraTenei"

89

JlaboparopHas pabota "KoHcTpynpoBaHue

1 u3ydeHue paboThl dIEKTPOABUTATENS "

90

Jlabopatopnas padota "U3zmepenue KI1/]

AJIEKTPOIBUTATEILHON YCTAaHOBKH"

91

OnbiTel @apajes. 3akoH
AJIEKTPOMArHUTHOM MHAYKIuH. [IpaBuiio

Jlenna

92

Ypok-uccnenoanue "Hccnenoanue
W3MEHEHUW 3HAYCHHS ¥ HAIPABIICHUS

WHJYKOIUOHHOTO TOKa"

93

Pemenue 3agau no teMe "3akoH
ANIeKTpOMarHuTHOM uHaykuuu. [IpaBuno

Jlenma"

94

DnektporeHepatop. CrocoOb! MOTydeHHUS

QJICKTPOOHEPTUHN




Ypok-koH(pepeHIus "DIeKTpOCTaHIIuU Ha

BO300HOBJIIEMBIX HCTOYHUKA SHCPTHUH.

95 1
[Tpo6nemsl 3xosoruu. TorMBHBIE
AIIEMEHTHI H AJIeKTpoMoOmIn"
96 [ToaroroBka Kk KOHTPOJBHOM paboTe MO
1
TeMe "DIEeKTpOMarHuTHhIE sIBJIeHUs"
KonTponbHas pabota "DnekTpoMarHUTHbIE
97 1
saBJjeHus"
Pabora ¢ Texctamu o Teme "TemioBolie
98 1
saBJjeHus"
Pabora ¢ TekcTamu Mo TeMe
99 "DyekTpudecKue 3apsabl. 3apsHKCHHBIC 1
TeJla U UX B3auMoaencTaue"
Pabora ¢ Tekctamu o Teme "TlocTOSHHBIA
100 1
AJIEKTPUYECKUN TOK"
Pabora ¢ Texctamu o Teme "MardutHele
101 1
SIBJICHUA"
Pabora ¢ TekcTamu 1Mo TeMe
102 1
"DJeKTpOMarHuTHas UHyKIus"
OBIIEE KOJIMYECTBO YACOB I10
102 22.5

I[TPOTPAMME




9 KJIACC

KoandecTBO 9acoB

Nata DJIeKTPOHHBbIE
Ne i/ Tema ypoka K n unppoBbIe
OHTPOJILHbIE PaKkTHYeCKue H3ydenus p
Bcero
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Mexannueckoe aBr>KeHne. MarepuaiibHast
1 Touka. CriocoOBI OIIMCAHNA MEXAHUYECKOTO 1
TIBYKEHUSI
Cucrema orcyera. OTHOCUTEILHOCTD
2 1
MEXaHUYECKOT'0 IBUKCHUS
BekTtopHbIe BETMYUHBI, ONIEPALINHU C
BEKTOpPaMH, MPOEKIIMUA BEKTOPOB. Paanyc-
3 1
BEKTOP MaTepHUAIbHOM TOUKH,
MepeMeINIeHrEe Ha MIOCKOCTH
4 PaBHOMEpHOE NMPAMOJIMHEITHOE JBUKEHHUE 1
Pemenue 3agau no reme "PaBHOMEpHOE
5 1

IPSIMOJIMHENHOE ABM>KEeHUE"




BxonHoit korTpois B popmate OI'D 3a

6
Kypc Gu3uKHu 7-8 KIaccoB.
7 AHanu3 KOHTPOJIbHOM pabOTHI.
HepaBHoMepHOE npsiMOTIMHENHOE
nBuxkeHue. CpeaHsisi © MTHOBEHHaAsI
8
CKOPOCTH TeJla PU HEPAaBHOMEPHOM
TIBUKCHUHT
9 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
JIBIO)KEHUE. Y CKOpEHUE
CKopoCTh PaBHOYCKOPEHHOTO
10 MPSMOJIMHEHHOTO ABMKEHUS. ['paduk
CKOPOCTH
Pemenue 3agau no reme "CKopocTh
11 PaBHOYCKOPEHHOT'O PSIMOJIMHEHHOTO
nBIKeHus"
[lepemerienue npu paBHOYCKOPEHHOM
12

HpﬂMOJ’IHHCﬁHOM JABHXXCHHNHA




13

Jlaboparopnas padota "Onpenenenue
YCKOPEHUS TeJia MPU PaBHOYCKOPEHHOM

IBWDKEHUH 110 HAKJIOHHOM IIocKoCcTH"

14

Pemenne 3agau o reme "llepemenienue
IIPY PABHOYCKOPEHHOM IIPSIMOJIMHEWHOM

IBMKEHUN"

15

JlabopaTtopHnas pabota "HccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3

HayaJlbHOM ckopocTH"

16

I'padmyeckas uHTEpIpETaLlUs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MYTH U
nepeMeleHus 1 IPSIMOJIMHEHHOTO

JABHXCHUA

17

Pemenue 3amay no teme "I'paduueckas
WHTEpPIpETAIs YCKOPEHHUS, CKOPOCTH,
MIPOUJICHHOTO MTyTH U TIEPEMEIICHHUS IS

MPSMOJIMHENHOTO ABUXKEHUS"




Yckopenue cBo60AHOTO TaieHus. OMbITHI

18
T"anunes
9 Pemenne 3agau o reme "Yckopenue
1
cBOOOIHOTO HageHus"
JIBuKeHHE Tena, OPOIIEHHOTO MO YIIIOM K
20
TOPU30HTY
) Pemenne 3aga4 nmo teme " J[Bmkenue Tena,
1
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY"
Pemenne 3agay mo teme " J[BrmkeHue o
22 JEHCTBUEM YCKOPEHHUST CBOOOTHOTO
nageuusa"
[IpakTuKyM pereHus 3a1a4 1o TeMe:
23 «/IBrxkeHue o1 AeMCTBUEM YCKOPEHUS
CcBOOOIHOTO MaICHU»
24 JIBUKEHHE M0 OKPYKHOCTH
o JIuHeiHast U yrioBast CKOPOCTh, IEPUOJT U

qacToTa




CKOpOCTb U YCKOPEHHE NP IBUKEHUU 110

26
OKPYXHOCTH

Pemenue 3amaq o reme "J[BrmkeHue mo

27
OKpyX)HOCTH"

VYpoxk-koudepenius "PacrnoznaBanue u

28 MpHUOIMKEHHOE OTIMCAaHUE Pa3INIHBIX
BHUI0B MEXaHWYECKOTO JIBIHKECHUS"

[ToaroToBka K KOHTPOJILHON paboTe 1Mo

29 TeMe "MeXxaHNUeCKOe IBIKEHNE U
crocoObl ero onucaxHus"
KonTtponsHas padoTa o reme
30 "MexaHndecKoe ABUKEHUE U CIIOCOOBI €ro
onucanus"
31 [TepBrriii 3akoH HeroToHa. Bektop cuibl
Bropoii 3akon HeroToHa.
32
PaBHOfeiicTBYIOIIAs cHla

Tperuii 3akon Herotona. Cynepnosunus

33

CHUJI




34

Cuna ynpyrocrtu. 3akoH ['yka

Pemenne 3agau o reme "Cuia

35
ynpyroctu"
JlabopaTtopHnas pabota "HccnenoBanue
36 3aBUCHUMOCTH CHUIBI YIIPYTOCTH,
BO3HHKAIONICH B IPY)KHHE, OT CTEIICHU
nedhopmaruy IpyKUHbI"
37 Cuna tpenus. KoaddunmeHnT Tperns
38 JlaGopaTtopHnas padorta "Onpenenenue
ko3 durmenTa TpeHUS CKOIBKEHUS"
JlabopaTtopHnas pabora "VccnenoBanue
39 3aBUCHUMOCTH CHJIbI TPEHHS CKOJILKEHUSI OT
CUJIbI HOPMAJIBHOTO JIaBJICHUS "
40 JIBUKEHHE TEJ M0 OKPYKHOCTHU IO]1
JeCTBHEM HECKOJIBKUX CHJI
41 3akoH bepuyniu u noasEMHas cuia Kpbliaa
42 Ypok-koHpepenius "CoBpeMeHHbIE

JICTATCJIbHBIC allllapaThl, Cy/ld Ha




MOJIBOJIHBIX KPBUIbSAX, aHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOUIIsIX. [IBrkKeHne

1oe3/1a Ha MarHUTHOM Mo ymike"

Cuna TsSHKeCTH U 3aKOH BCCMHUPHOT'O

43
TATOTEHUS
JIBHKEHHE TEJT BOKPYT TPAaBUTAIIOHHOTO
44
uentpa. [lepBas kocMHuueckas CKOPOCTh
45 HesecomocTs u neperpysku
PaBHOBECHE MaTepHaIbHOM TOUYKH.
46
AOCoIOTHO TBEPIOE TEIO
47 MowmeHT cuibl. [IpaBuno MOMEHTOB
VYpok-uccnenoBanue "OnpenencHue
48
LIEHTpA TAKECTH Pa3IUIHBIX TET"
Nwmnynsc Tena. Mi3MeHnenne ummnynbca.
49 NmMiynsc cuiibl. YIIpyroe u Heynpyroe

B3aHMO/ICHCTBHUE




3aKOHBI H3MCHCHUS U COXpaHCHUA

50
HMITYJIbCa
ol PeaktuBHOE NBHXKEHUE
Pemenue 3anau no teme "3akoH
52 COXPaHEHHUS UMITyJIbca. PeakTHBHOE
nBHKeHue"
53 Mexannueckasi paboTa U MOITHOCTb
PaboTa crIIbl TSDKECTH, CHITBI YIIPYTOCTH H
54
CHWJIBI TPEHUS
JlaGopaTtopHnas padorta "OnpeneneHue
paboThI CUJIBI TPEHUS ITPU PAaBHOMEPHOM
55
JBUKEHHUH TeJa 10 TOPU30HTAIbHOMN
MOBEPXHOCTH"
56 CBs13b HEpruu 1 paboThI
JlaboparopHas padota "Onpenenenue
paboThI CUJIBI YIIPYTOCTU MIPH MOABEME
57

rpy3a ¢ HCIIOJIB30BAHUCM HETIOABHUKHOTO U

HOIBUKHOTO OJIOKOB"




58

IToreHnmanpHas dSHEpPrus

59

Kunernueckas sneprus. Teopema o

KMHETUYECKON YHEPIUU

60

3aKOH U3MEHEHMS U COXpaHEHUs

MEXaHUYECKOHN IHEPTUU

61

Pemenue 3aga4 mo reme "3aKOHBI
HN3MECHCHUA U COXpaHeHI/ISI MexaHquCKOﬁ

SHepruun"

62

[ToaroroBka K KOHTPOJIBHOM paboTe O
TeMe "B3auMoaeiicTBrue Tel. 3aKOHEI

coxpaHeHus"

63

KonTtponpHas padoTa o teme
"BzaumoeiicTBUE TEI. 3aKOHEI

coxpaHeHus"

64

KonebarenbHoe apmxkenne. OCHOBHbBIE
XapaKTEePUCTUKH KOJIEOaHH: TepHo/,

49acCToTa, aMILIUTyda




MareMaTuyecKuii ¥ NpyKUHHBINA

MastHukd. JlaboparopHas paboTa

65 0.5
"UccnenoBanue 3aBUCUMOCTH MIEpUOIa
KoJieOaHui Tpy3a Ha HUTHU OT JJTUHBI HUTH"
JlabopaTtopHnas pabota "HccnenoBanue
66 3aBUCHUMOCTH TIepH0/1a KoieOaHui 1
MPYXKUHHOTO MasiTHUKA OT Macchl rpysa"
67 lMapmoHnueckue kosie0aHus
JlabopaTtopHnast pabota "U3mepenue
68 1
YCKOpEHUSI CBOOOTHOTO MajeHus"
3aryxatomniue KojeOanus. BeIHyXIeHHbIC
69
Kosebanus. Pezonanc
[IpeBpaienue s3uepruu npu
70
KoJiebaTeIbHOM JBHUKCHUU
Ypok-uccnenosanue "[Iposepka
71 HE3aBHCHMOCTH Mepro/ia KouedaHuii rpysa, 1

IOABCIICHHOI'O K JICHTC, OT MAaCChl l"py38."




MexaHu4eCKue BOJIHBI: MpOAOJBbHBIC U

72
MOIepeYHbIC
3 CBoiicTBa MEXaHMYECKUX BOJIH. JliHa
7
BOJIHBI M CKOPOCTb €€ paclpoCTpaHEHuUs
VYpoxk-uccnenosanue "Habmronenue
74 uHTepPepeH 1 TudpaKIIi BOJIH HA
ITOBEPXHOCTH BOJIBI"
VYpok-koHpepenuus "MexaHuueckue
75 BOJIHBI B TBEPAOM Tese. CelicMUYecKe
BOJIHBI"
3ByK. PacnipocTpaneHnue u oTpakeHue
76
3ByKa
77 Pemenne 3agaud mo reme "3ByK"
VYpok-uccnenopanue "IKCnepUMEHTAIbHOE
78 OIpe/IeJICHUE TPAHULL YAaCTOTHI CIIBIIIUMBIX
3BYKOBBIX KOJIeOaHuii"
29 I'poMKOCTB 3ByKa U BBICOTA TOHA.

AXyCTHYECKHI pE30HaHC.




Ypok-uccnenosanue "Habmonenue u

80
00BsICHEHHE aKyCTUYECKOTO pe3oHaHca"
WudpasByk u ynerpa3Byk. Kondepenms
81 "Hicnionp30BaHue yIbTPa3ByKa B
COBPEMEHHBIX TEXHOJOTUSIX"
8 DNEeKTPOMarHuTHOE TOJIE U
AJIEKTPOMATrHUTHBIC BOJTHBI
83 CBo¥iCTBa AIIEKTPOMArHUTHBIX BOJTH
Ypoxk-koupepennus "llkana
3JIEKTPOMArHUTHBIX BoJIH. Mcnionbp3oBaHue
84 AJIEKTPOMATrHUTHBIX BOJIH JIsI COTOBOM
cBs3u. Pagnonokanust. KocMuueckas
CBS3b
Pemenue 3a1ay Ha onpeesieHne YacTOThI
85
Y JUTMHBI SJIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
86

CkopocTtb cBeTa




BoiHOBEIE CBOIICTBa CBETA:

87
uHTephepeHus 1 AudpaKus
88 JlydeBasi MOJIeNIb CBETa U TEOMETPHUYECKAs
ontuka. IcTOUYHMKM cBETA
89 [IpssMonMHENHOE PAaCcIIPOCTPAHEHHUE CBETA.
3armenust ConHua u JIyHsl
90 3akoH oTpaxxeHus cBeTa. [Inockoe 3epkaio
9 [TocTpoenue n3odpaxeHuii,
1
c(hopMUPOBAHHBIX 3€PKATIOM
[Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS
92
cgeta. [lonHoe oTpakeHue cBerta.
JlabopaTtopHnas pabota "VccnenoBanue
3aBUCHUMOCTH YTIJIa IPEJTOMIICHUS OT yIJia
93
MaJieHHsl CBETOBOTO JIyya Ha TPaHHMIIe
«BO3yX-CTEKIO»"
Ypok-uccnenopanue "AHanus u
94

00BsICHEHHE ONTHYECKOTO MUpaxa"




Ypok-koHpepenmus "Vcnons3oBanue

95 MIOJTHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
96 JIuH3a, X0 Tyuel B JINH3E
97 dopmyia TOHKOH JTUH3BI
JlabopaTtopHnast pabota "OnpeneneHnue
98 (hOKYCHOTO PacCTOSTHUS M ONTHICCKOH
CHUJIBI COOMpArOIIEH JTNH3HI"
[Tony4yenue n300pakeHHI ¢ ITOMOTIIBIO
99
coOMparoIei 1 pacCEMBAIOIICH JTNH3
Ypoxk-koudepenuus "[Ipuniun neicTBus
100 ONTHYECKUX MPUOOPOB (MUKPOCKOIL,
Tesneckor, ¢poTtoanmapar)"
I'na3 xak ontuyeckas cucrema.
101
bru3opykocTh U AaTbHO30PKOCTh
Pa3noxxenue 6enoro cBeTa B CIEKT).
102 Omnebrtel HetoToHa. Crnoxkenue

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa




Ypok-npaktukym "Habmonenue u

00BSICHEHUE OTBITOB IO PA3JIOKEHHIO

103

6enoro cera B cekTp. [lomyuenue 6emoro

LIBETA MPHU CIOKECHUU 1IBETOB"
Omnbitel Pesepdopna u mianerapHast
104
MO/IeNTh aToMa
0 [Toctynater bopa. Monens aroma bopa.

105

HcnyckaHue H MOTJIONEHUE CBETa AaTOMOM.
106 KBanrsl. JInuneituateie crieKTpsl

VYpoxk-nipaktukym "Habmonenune
107 CIUIOIITHBIX U JTUHEHYATHIX CIICKTPOB
U3JIy4YCHHS U UCITyCKaHuA"

PannoaktuBHOCTH. Anb(a-, OeTa- U ramma-

108
W3ITy4eHust
Crpoenue aToMHOrO sipa. Hyknonnas
109
MOJIeNIb AaTOMHOTO si/ipa

110 PannoaktuBHbIe npeBpamieHus. M30Tomnsl




111

IIepuon nomypacnana

VYpox-koudepenuus "JlelictBue

PaaOaKTUBHBIX I/ISJIy‘-IeHI/Iﬁ Ha XUBBIC

112
OpraHu3Mbl. 3allUTa OT PAJAUOAKTUBHOTO
n3nyueHus"
SAnepHbie peakiuu. 3aKOHBI COXPaHEHUS
113
3apsI0BOTO U MacCOBOTO YHCEI
OHeprus CBA3U aTOMHBIX sep. CBs3b
114
MacChl U SHEPTUU
Pemenue 3agau no reme "SnepHeie
115
peakuuu. JHeprus cBsizu'
Peakuuu cunTesa u neneHus saep.
116
Uctounuku sueprun CosiHIA U 3BE3]T
Ypok-koHpepenus "AnepHas sHepreTuka.
117 DKOJOTHYECKHE MPOOIEeMbI SACPHOIT

SHEpreTuku"




[ToaroToBKa K KOHTPOJILHOU PabOTE 1O

118 teme "Konebauns u BoiHEI. CBETOBEIE U
KBAaHTOBBIE SBJIEHUS"
KonTtponsHas padora o teme "Konebanus
119 ¥ BOJIHBI. CBETOBBIE U KBAHTOBEIE
SIBJICHUA"
Pemrenne pacdyeTHsIX 1O TEME
120
"MexaHudeckoe IBUKeHUe"
Pemenue pacueTHBIX U Ka9€CTBEHHBIX
121
3a7a4 1o teme "B3aumoneiictBue Ten"
Pemrenne pacyeTHBIX M Ka4E€CTBEHHBIX
122 3a/1a4 10 TeMe "3aKOHBbI COXpPaHCHHS
SHEPruu U UMMysbca"
JlaGopaTopHbie pabOTHI IO TEME
123
"MexaHudeckoe IBUKeHUe"
JlaGopaTopHbie pabOTHI 110 TEME
124

"B3zaumopaencrBue Tea"




Jlaboparopubie padoTsl 1o Teme "l[IpocTeie

125
MEXaHU3MbI"

Pemienne pacyeTHBIX U KaYE€CTBEHHBIX
126

3aj1a4 rno teme "TemioBsle mpouecch”

Pemienne pacyeTHBIX U Ka4E€CTBEHHBIX
127

3aaa4 o teme "BnaxxnocTts"

Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX

128 3aga4 o Teme "KIIJI TermmoBbix
nBuraresei”

Pemienue pacueTHbIX U Ka4€CTBEHHBIX

129 3a7a4 1o TeMe "3aKOHBI ITIOCTOSIHHOIO
ToKa"

Pemienue pacueTHbIX U Ka4€CTBEHHBIX

130
3aga4 no teme "KIIJ[ anekrpoyctanoBoK"
JlabopatopHble pabOThI 10 TeMe "3aKOHBI
131
MOCTOSIHHOTO TOKa"
JIaGopaTopHble pabOThI 110 TeMe

132

"CBETOBBIE SIBJIEHUS"




PaGora ¢ Tekcramu 1o Teme "3aKOHbBI

133 1
COXPAaHEHHUS B MEXaHUKe"

Pabora ¢ texcramu o teme "Koiebanusa u

134 1
BOJIHBI"
Pabota ¢ texkcramu 1o teMme "CBeTOBEIE
135 1
ABIIEHUS"

Pabota ¢ Tekcramu o teme "KBanroBas u

136 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10
136 22.5

I[TPOTPAMME
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