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Pabouas mporpamMma mo ydeOHOMY mnpeaMery «®PuU3MKa» Ha YpPOBEHb OCHOBHOTO OOIEro
o0Opa3oBaHMs COCTaBleHa C y4eTOM paboueill MporpaMMbl BOCHHUTAaHHs. BocIUTATENbHBIN MOTEHIHAI
JAHHOTO Y4eOHOro IpeaMeTa OOecCHeurBaeT pealu3alMio OJIarONpUSATHBIX YCIOBUH JAJISl pa3BUTHUS
COLIMAJIbHO 3HAYMMBIX OTHOILIEHUI 00YYarOIIMXCS U IPEXKAE BCETO LENEBbIX OPUEHTHPOB:

- YCTaHOBJICHUE JIOBEPUTENIBbHBIX OTHOIIEHUI C OOYyYarolUMHMCS, CIOCOOCTBYIOIIUX IO3UTUBHOMY
BOCIIPUATHIO OOy4aroIMMUCS TpeOOBAaHWH M TPOCHO YUWUTENs, NPHUBICYCHHUIO HUX BHUMAHUSA K
o0cyx/1aeMoil Ha ypoke HH(pOpMaIMK, aKTUBU3ALUN UX [I03HABATEIbHON JEATEIbHOCTH;

- nmoOyxJeHne OoO0ydJaroluxcs COONM0JaTh Ha YpPOKE OOLICTPUHSATHIE HOPMBI TOBEACHUS, IpaBHIIa
OOIIEHUS CO CTAPUIMMHU ¥ CBEPCTHUKAMH, IPUHLIUIIB YIeOHON AUCIUIUIMHBI M CAMOOPTaHU3aLINY;

- JIeMOHCTpanus 00y4aroIUMKCS IPUMEPOB OTBETCTBEHHOTO, TPAKAAHCKOTO MOBEICHHUS, MPOSBICHUS
YeIIOBEKOIIOOUS U TOOPOCEPICTHOCTH Yepe3 MOJ00P COOTBETCTBYIOIIMX 3a/1a4 ISl PEIICHUS;

- IPUBJICYEHNE BHUMAHUS 00y4arOUXCsl K [IEHHOCTHOMY aClEKTy 00yJaroluXxcs K [OJIy4€HUIO 3HAHUH,
HQJIQKUBAHUIO IO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUM H3ydaeMbIX Ha ypoKax sBIJICHUH,
OpraHu3aiys ux padoTHI C MOIy4aeMON Ha YPOKe COIMAIbHO 3HAYMMOU HH(pOpMaLneH;

- BKJIIOYEHHE B YPOK UIPOBBIX IIPOLEAYP, KOTOPbIE IOMOTAOT MOAIEPKaTh MOTUBALIMIO O0YyJarOIIMUXCS K
MOJyYEHUIO 3HAHUM, HaJa)KMBAaHUIO NO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHUH B Kjacce, IOMOTaroT
YCTaHOBJICHHIO 10OpOKenaTenbHOM atMochepsl BO BpeMsl ypoKa;

- MPUMEHEHUE Ha YpOKE MHTEPAKTUBHBIX (OPM pabOTHI C OOYYAIOUIMMHCS: HHTEIUIEKTYAIbHBIX HUID,
CTUMYJIUPYIOIIUX [T03HABATEIbHYI0 MOTHBALIMIO 00yUarOIINUXCs;

- UHUIUMPOBAHUE U MOAJIEPHKKA TPOSKTHO-UCCIIEI0BATEIbCKON 1eATEIbHOCTH 00yUYarOIIUXCsl.

- IPUMEHEHHE TPYMIOBOW paboThl WM paboTHl B Mapax, KOTOpBIE ydaT OOyYaroIIuXcs KOMaHIHOM
paboTe U B3aUMOACHUCTBUIO C IPYTUMHU 00YJaIOIIMHCH.

Hcnonp30BaHWe  BOCIUTATENbHBIX  BO3MOXKHOCTEM  COJIEp)KaHHMA  TEMbl  4epe3  MoJ0op
COOTBETCTBYIOLLIUX 3a/1a4 JJIsl PEeLLIEHUSI.

ConepkaHue TMporpaMMBbl HAaNpaBiIeHO HAa (HOPMHUPOBAHME E€CTECTBEHHOHAYYHOW TPaMOTHOCTH
yyalluxcs W OpraHU3alMi0 M3y4deHus (U3MKH Ha JesITeIbHOCTHON ocHOBe. B Hel yuuThIBaroTCs
BO3MOXKHOCTH TipeaMmera B peanusanuu TpedoBanuiik ®I'OC OOO kx mimaHUpPyeMbIM JUYHOCTHBIM U
METaNpeIMETHbIM pe3ysibTaTaM OOydYeHHs, a TakKe MEXIpPEAMETHbIe CBS3M €CTEeCTBEHHOHAYYHBIX
y4eOHBIX MPEMETOB HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.

COJAEPKAHUE YYEBHOI'O IPEAMETA «®U3UKA»

7 KJIACC
Pasznen 1. ®usuka u e€ posib B NO3HAHUM OKPYZKAIOIIEr0 MUpAa.

®dusnka — Hayka o npupoae. SBneHns npupoasl. PU3NUECKUE SBICHUSA: MEXaHUYECKHUE, TETUIOBHIE,
JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousznyeckue BennunHbl. M3mepenne pusndeckux BenuunH. Ousznueckue npudopsl. [lorpemnocts
u3MepeHuil. MexayHapoHas CUCTEMAa €IUHHII.

Kak ¢usunka u apyrue ecTecTBeHHblE HAyKM H3Yy4arOoT Npupoay. EcrecTBeHHOHay4yHBIH METO]
MO3HAHUS: HAOIIOJEHNE, MOCTAHOBKA HAy4YHOTO BOINPOCA, BBIIBM)KEHHWE THIIOTE3, IKCHEPUMEHT IO
MIPOBEPKE TUIIOTE3, 0OBACHEHNE Ha0M0JaeMoro siBjeHus. Onucanue GU3MYECKUX SIBICHUH C MOMOILBIO
MOJIETIEH.

JleMOHCTpanuu

1. MexaHWYecKue, TEIJIOBhIE, JIEKTPUICCKUE, MATHUTHBIC, CBETOBBIC SBJICHUS.

2. ®usnyeckue npudOpPHI U MPoLeaypa MPSMBIX H3MEPEHUN aHATIOTOBBIM H IU(DPOBBIM TPUOOPOM.
JlaGopaTopHbIe paGOThI ¥ ONBIThI

1. Onpenenenue 1eHBI JeNEHUS MIKAIbl U3MEPUTEIBHOTO Mpudopa.

2. I3amepenue paccTOsTHUM.

3. U3mepenne o0bEMa )XKUIKOCTH M TBEPOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TE.

5. 3mepenue temrepaTypsl IPH MOMOIIH KUAKOCTHOTO TEPMOMETPA U AATUYUKA TEMIIEPATYPHI.
6. [IpoBenenue ncce0BaHus MO IPOBEPKE TUIOTE3bI: 1aJIbHOCTD MOJETA IIApUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA ITyCKa.



Pa3nen 2. [lepBoHayaibHbIe CBeIeHHS 0 CTPOEHHH BelllecTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbI M MOJICKYJIbI, UX Pa3MCpBhI. OHI:ITBI, JAOKa3bIBAOMHNEC AUCKPCTHOC
CTPOECHUE BEILIECTBA.

JBwxenue yactuil BeuectBa. CBsi3b CKOPOCTH JBUXKEHHUS YaCcTHI] ¢ Temmeparypoil. bpoyHoBckoe
nskenue, 1uddysus. BzaumoeiicTBre yacThIl BEIIECTBA: MPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE I'a30B, XKUJAKOCTEH U TBEPABIX (KPUCTAIIINYECKHX)
Ten. B3auMoCBsA3p MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX M KX ATOMHO-
MOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BO/IBI.

JleMOHCcTpanuu

1. HaGnronenne OpOyHOBCKOTO JBMIKEHUS.

2. Habmonenue nuddysun.

3. HaGnroneHue sBieHMIA, OOBSACHSIIONINXCS TPUTSHKEHUEM UITH OTTAIKMBAHUEM YaCTHUI[ BEIIECTB.
JlaGopaTopHbIe paGOThl M ONBIThI

1. Onenka auamerpa aToMa METOJIOM PsIIOB (C UCIoNIb30BaHUEM (oTorpaduii).

2. OnBITHI 110 HAOTIOACHUIO TEIIIOBOTO PACHIMPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO ICUCTBUS CUII MOJICKYJISIPHOTO TIPUTSKCHHSL.

Paznen 3. /IBukeHHe U B3aUMOAEeHCTBUM.

Mexanudeckoe aBuxeHue. PaBHOMepHoe M HepaBHOMepHOe nBibkeHHe. CkopocTb. CpenHsist
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. Pacy€T myTu U BpeMEHU JBUKEHUS.

SIBnenne uHepuuu. 3aKOH MHEpUMH. B3aumonelcTBHE Tesl KaKk NPUYMHA MU3MEHEHHS] CKOPOCTU
NBUKEHUs Ten. Macca kak Mepa uHepTHOCTM Tena. [lnoTHocTs BemectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIIECTBA.

Cuwiia kak xapakTepucTuka B3aumojenctBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBl C TIOMOIIBIO JWHAMOMETpa. SIBleHue TATOTeHHS W cwia TspkecTdu. Cuia TSHKECTH Ha JIPYrux
ninaHerax. Bec Tema. Heecomoctb. CrokeHHME CHJI, HalpaBIEHHBIX 10 OJHOW MPSMOM.
PaBHogeiicTBytomas cun. Cuna TpeHus. TpeHue cKoibXeHHs U TpeHue mnokos. TpeHue B mpuponae u
TEXHUKE.

JleMoHCcTpanuu
1. HaGmroaeHne MexaHUn4ecKoro ABHKEHHUS Teia.
2. I3Mepenune CKOpOCTH MPSIMOJIMHEHHOTO JIBHKCHHSI.
3. HaGnroieHne sSBJICHUS HHEPIIHH.
4. HabGnroieHne n3MEHEHUsI CKOPOCTH TPH B3aUMOJICHCTBHH TEJl.
5. CpaBHEHHE Macc IO B3aUMO/JICHCTBUIO TeJl.
6. CrnoxeHue cuil, HallpaBJIEHHBIX O OJTHOM MPSIMOM.
JlaGopaTopHbIe PaGOThI M ONBITHI
1. Ompenenenue CKOpOCTH PaBHOMEPHOTO JIBU)KEHUS (mapuka B JKUJIKOCTH, MOJAEIIU
ANEKTPUYECKOTO aBTOMOOUIIS H T. 11.).
2. OmpeneneHne CpeaHel CKOPOCTH CKOTBKEHHUSI OpycKa UITH MIAPHUKA 10 HAKIOHHOW TUIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPIOTO TeTa.
4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsokeHus (edopManun) IpyKUHbBI OT TPUITI0KEHHOM
CUJIBL.
5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS CKONBKEHHsI OT Beca Tela W XapakTepa
COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra30B

Hasnenne. CriocoObl yMEHBIIEHHUS U yBeIWYeHUs JAaBieHus. JlaBieHue rasza. 3aBUCUMOCTH
JaBlieHusl raza or oObéma, Temmeparypbl. [lepenaua maBneHHst TBEPABIMM TENaMH, >KUIKOCTAMHU H
razamu. 3akoH [lackans. [IHeBMaTnyeckue MamuHbL. 3aBUCHMOCTb JABJICHUS KUAKOCTH OT TIyOHMHBI.
I'mapocraruueckuit mapagokc. CooOmatoniiecs cocynpl. [ MapaBanuecKkue MeXaHU3MBbI.

Atmocdepa 3emun u atmMmochepHoe naBieHre. [IpudrHbI CymmecTBOBaHUS BO3YIIHONW 000JI0YKH
3emmu. OmbiT Toppuuennu. M3mepenue atmochepHOro AaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11t usmepenus atMoc(hepHoro 1aBaeHus.

JleiicTBHE )KUIKOCTH U ra3a Ha MOrpyk€HHOE B HUX TeJo. BriTankuBaromas (apxuMea0Ba) cuia.
3akoH Apxumena. [InaBanue ten. Bozgyxonnasanue.



JdeMoHCcTpauuu
. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPATYypPHI.
. Ilepenava naBineHus KUIKOCTBIO U Ta30M.
. CooOmraromuecs COCy/bl.
. I'mapasimueckuit npecc.
. [IposiBnienue neicTBust aTMOCHEPHOTO 1aBICHUS.
. 3aBUCUMOCTb BBITAJIKUBAIOUICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH KUIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOILIEN CUJIBI BECY BBITECHEHHOM KUIKOCTH.
. YcIioBUeE IUIaBaHUs TeJl: IJIABAHUE WM IIOTPYKEHUE TNl B 3aBUCUMOCTH OT COOTHOLICHUS
IJIOTHOCTEW Te€JIa U KUJKOCTH.
JlaGopaTopHbIe paGoThl M ONBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOJie OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YaCTH Tea.
2. OmpenienieHre BBITAIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TEJ0, MOTPYKEHHOE B HKHUIKOCTb.
3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONICH CHIIBI, JEHCTBYIOMIEH HA TEIIO B JKHIKOCTH, OT MAacChl
Tena.
4. OnsbIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAIKUBAIOUICH CHUIIBI, JEHCTBYIOLIEH Ha TEJIO B
KHUJKOCTU OT 00BbEMA MOTPYKEHHON B )KHUJIKOCTh YaCTH TeJa U OT INIOTHOCTH JKUKOCTH.
5. KoHcrpyupoBanue apeomeTpa Uiu KOHCTPYUPOBAHHE JIOJKU U ONpeIesieHne e€ TPY30MO0AbEMHOCTH.
Pa3zgen 5. PaGora 1 MOIIHOCTH. DHEpPrus.
Mexanundeckas padorta. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblUar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
[Ipumenenue npaBuiia paBHOBECHs pbluara K 0JIoKy. «3oi10Toe mpaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexannyeckas 3Heprus. Kunernueckas u norenuumanpHas sHeprus. [Ipespanienue oaHoro Buaa
MEXaHUYECKON SHEPTUH B IPYroil. 3aKOH COXPAaHEHHUs SHEPIUU B MEXaHUKE.

JdeMoHcTpamun

[IpuMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHbIe paGoThI M ONBITHI

1. Onpenenenue paboTHI CUIIbI TPEHUSI TPU PAaBHOMEPHOM JIBUKEHHUH Te€Ja 0 TOPU30HTAILHOM
ITOBEPXHOCTH.

2. UccnenoBanue yCIOBUI paBHOBECHSI phlyara.

3. Uzmepenne K11/ HakIIOHHOM TUIOCKOCTH.

4. N3ydeHue 3aKOHa COXPAHEHUS] MEXaHUYECKOIH SHEPIHH.

cO~NOOT A~ WN PR

8 KJIACC

Pa3nen 1. TenuioBble siBJIeHUS

OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KMHETUUECKON TEOpUM CTpOEHHUs BemiecTBa. Macca u
pasMepbl aTOMOB W MOJeKyd. ONBITBI, MOATBEPKIAIOININE OCHOBHBIC IIOJOXKEHUS MOJIEKYJISPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammmdeckue u
amopdubie Tena. OObSICHEHHE CBOWCTB Ta3oB, KHJIKOCTEH U TBEPABIX TNl Ha OCHOBE TOJOXKEHHMA
MOJIEKYJIIPHO-KMHETUYECKON Teopur. CMauyMBaHuE U KalWUIApHbIE SIBIICHUA. TeninoBoe pacliupeHue u
CXKaTue.

Temneparypa. CBsizb TemMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKECHHS 4YacTHIl. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEpPTruM: TEIJionepenaya M coBeplieHue paboThl. Bumbl
TEIJIONEePEeIaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHHE.

KonuuecTBo TemnoTel. Y ienpHas TEMIOEMKOCTD BElIeCTBa. TermIoo0MeH U TEMIOBOE paBHOBECHE.
VYpaBuenue teruioBoro Oananca. [ImaBrmeHune u OTBepAeBaHWE KPHUCTATMYSCKUX BEIIECTB. Y ACNbHAS
teruiota miasneHus. [lapooOpazoBanne u kouzaeHcanus. Mcnapenue. Kumenue. YienpHas Teriora
nmapooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPaTyphl KATICHHS OT aTMOC(EPHOTO TaBIICHHUS.

Bnaxnocts Bo3nyxa.

OHeprus TOIJIUBA. Y 1eJIbHAS TEIUIOTa CTOPAHMSL.

[Mpunanune! pabotel TeruoBeix apurateneid KITJI TteruioBoro nBurarens. TerioBble OBUTATENTH U
3al1UTa OKPYKAKOLEH CPEIbl.

3aKOH COXpaHEHUs U MPEBPALLIEHUS YHEPTUU B TEIUIOBBIX MpOIECccax.

JdemMoHcTpanuu



. Habnronenne OpOoyHOBCKOTO JBMXKEHUSI.

. Habmonenue muddysun.

. HabGnronenue siBneHuit cMauyuBaHMsI M KaMJUIIPHBIX SBICHUH.
. HaGnroneHue TeroBoro pacmmpeHus Tell.

. I3MeHeHue naBieHus ra3a Ipyu U3MEHEHUH 00bEMa 1 HarpeBaHUH WIIH OXJIAXKICHHUH.
. IIpaBuia uamepeHus remmneparypsl.

. Buael remionepenayu.

. OxJaxJeHHue Ipu COBEPLIEHUN PaOOTHI.

. HarpeBanue npu coBepuieHnn paboThl BHEITHUMHU CHIIAMH.
10. CpaBHeHuUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOnroneHne KUIIEHUS.

12 .HaGmroieHue moCcTOSIHCTBA TEMIIEPATYPHI IIPH IIJIaBJICHUH.
13. Mozenu TerI0BbIX IBUTATENCH.

OCoOoO~NOoO UL WN P

JlabGopaTopHble pad0ThI M ONBITHI

1. OnbIThI 110 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MIPUTSKEHUSI.

2. OTBITH IO BRIPAIIMBAHHUIO KPUCTAILIOB MTOBAPEHHOM COJTM MJIH caxapa.

3. OnbIThl 10 HAOIIOIEHUIO TEIUIOBOIO PACUIMPEHUSI [a30B, JKUAKOCTEH U TBEPABIX TEI.

4. OmpenerneHre NaBJICHUS BO3IyXa B OAIJIOHE HITPUIIA.

5. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJIEHUSI BO3JlyXa OT €ro 00bEMa M HarpeBaHus WK
OXJIAKJCHUS.

6. [IpoBepka rumoTe3sl JIMHEHHOMN 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUIECKON
TpyOKe OT TeMIepaTyphl.

7. HabGnroenue n3MeHeH!s BHyTPEHHEH SHEPTHH Tella B pe3yJIbTaTe TeIUIoNnepeaayn U padoThl
BHEUIHUX CHIL

8. UccnenoBanue siBICHUS TETNIOOOMEHA ITPH CMEIIMBAHUH XOJIOIHOMN U TOpSYEH BOJIHI

9. Onpenenenne KOJIMIECTBA TEIIOTHI, MOTYYCHHOTO BOAOH IPH TETNIOOOMEHE C HarpeThIM
METAIINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaeabsHON TEMIOEMKOCTH BEIIECTRA.

11. UccnenoBanue nporiecca UCIapeHusl.

12. OnpeneneHrie OTHOCUTENLHON BIaXKHOCTH BO3/1yXa.

13. Onpenenenne yaenbHON TETIIOTHI TUIABJICHUS JIBAA.

Pa3nes 2. JinekTpuyecKue 1 MATHUTHBIE SIBJICHUS

OnexTpuszanus Tei. [[Ba pona dJIeKTpUUECKUX 3apa10B. B3auMonelicTBre 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TeJl OT BEJIMYUHBI 3apSJ0B U PACCTOSHUS
MEX1y TEIaMH).

Onekrpuueckoe rmose. Hampsok€HHOCTH  anekTpuyeckoro mois. [IpuHImMn —cynepno3unuu
ANEKTPUUYECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu anekTpudeckux 3apsaoB. DJIEeMEHTApHBIM 3ieKTpuueckuid 3apsn. CTpoeHue aroma.
[IpoBOTHUKY M TUANEKTPUKH. 3aKOH COXPAHEHUS MIEKTPUUECKOTO 3apsija.

DNEeKTPUUECKUN TOK. YCIIOBHS CYIIECTBOBAHUS IJIEKTPUUECKOT0 ToKa. MICTOUHMKM MOCTOSTHHOTO
ToKa. JleMCTBUSL 3JIEKTPUUECKOrO0 TOKA (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKUM TOK B
KHUJKOCTSAX U ra3ax.

Onexrpuueckas nenb. Cuna Toka. DieKkTpudeckoe HampspkeHue. COnpoTHBIIEHHE NMPOBOIHUKA.
YnenbHOE cCONpOTHUBJIEHUE BemiecTBa. 3akoH Oma miua ydactka nenu. IlocnenoBarenbHoe U
[apaJuIeIbHOE COEIMHEHUE IPOBOIHUKOB.

PabGota u MomIHOCTH 3JeKTpuueckoro Toka. 3akoH Jxoyms—JleHuma. DnekTpuyeckue LEnu u
MOTPeOUTENH dIEKTpUUECKOi s3Heprun B 6bITy. KopoTkoe 3aMbIkaHue.

[Toctrosinubie MarHuTHI. B3anmoeiicTBIE MOCTOSHHBIX MarHUTOB. MaruutTHoe nosie. MarHutHoe
noJsie 3eMJIM ¥ ero 3HaueHue JUIsl ku3HU Ha 3emiie. OnbIT Dpcreaa. MarHUTHOE TOJIE 3JIEKTPHUECKOT0
ToKa. [I[puMeHeHne 31eKTpPOMarHuToB B TEXHUKE. J[eliCTBHE MarHUTHOTO IOJIsI HA IPOBOJHUK C TOKOM.
DneKTpoABUTaTedb IOCTOSHHOTO ToKa. lcmonb30BaHWE BJIEKTPOABUIaTele B  TEXHUYECKHX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.



OneiTel @apazes. SBneHue nekTpoMarnuTHol unaykuuu. [Ipasuno Jlenna. Dnexrporeneparop.
CriocoObl TIOMYYEHHS IJIEKTPUYECKOW DHEPTHH. DNCKTPOCTAHIIMM HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH.

JdemMoHcTpanuu

DJeKTpu3anus Tel.

JIBa pona 3JIEKTpUUECKUX 3aps/I0B U B3aUMOJICHCTBHUE 3aPSKEHHBIX TEI .
YCTpOUCTBO U JEHCTBUE HIEKTPOCKOIIA.

DJIeKTpOoCTaTUYECKask MHIYKIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI/IOB.

[IpOBOOHUKY U TUDIICKTPUKH.

MopenrpoBaHue CUIIOBBIX JIMHUN 3NEKTPUYECKOTO MOJIS.

M cTOYHMKHY IOCTOSIHHOTO TOKA.

JleficTBUSI 3IEKTPUYECKOTO TOKA.

0. DreKTpUYeCcKuil TOK B )KUIKOCTH.

1. T"a30BBIit pa3ps.

12. VI3amepeHune CHITbI TOKa aMIIEPMETPOM.

13. M3mepeHune 37eKTPUIeCKOro HaMpsHKEHUS BOJIBTMETPOM.

14. PeocraT 1 Mara3us CONpOTUBICHUN.

15. B3zaumosaelicTBrE OCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHie HEBO3MOKHOCTH Pa3JIeICHUs MTOJIFOCOB MarHUTA.
17. MopenupoBaHre MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmpIT Dpcrena.

19. MarauTHOeE noJe TOKa. DIEKTPOMArHHT.

20. JlelicTBHE MarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.

21 DaexTpoABUTaTelb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBICHUS AIEKTPOMArHUTHOW UHAYKIIHUH.

23. OnbiTer Dapanes.

24. 3aBHCUMOCTbH HAITPABJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBH €ro BOZHUKHOBEHHUSI.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

RBOO~N O A~LNE

JlaGopaTopHble padoThI U ONBITHI

1. OnpIThI 10 HAOIIOACHUIO SJIEKTPU3ALUY TET UHAYKIMEH U IPH CONMPHUKOCHOBEHUU.

2. VccnenoBaHue EHCTBUS JIEKTPUUECKOTO MO HA TPOBOJHUKHU U JUAIEKTPUKH.

3. COopka u mpoBepka pabOTHI IEKTPUYECKOH [EH MTOCTOSTHHOTO TOKA.

4. V3mepeHue U peryJnpoBaHUE CUJIBI TOKA.

5. V3mepeHue u peryaTupoBaHie HATPSIKSHUSI.

6. HccrnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HYIIETO YepPe3 PEe3UCTOP, OT CONPOTHUBIICHHS PE3UCTOpa
Y HanpsDKEHUS] Ha PE3UCTOpe.

7. OmbITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTH 3JEKTPHUECKOTO CONPOTUBIICHHUS POBOAHUKA OT €r0
JUTWHBI, TIJIOMA/IA TTOTIEPEYHOTO CEUYCHHUS U MaTepuana.

8. TlpoBepka mpaBuia cIOKEHHUs HANIPSDKEHUH MPU TIOCIIEI0BATEIbHOM COSAMHEHHUH IBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia JUIsl CUIIBI TOKA MPH MapaIeIbHOM COSAMHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AMEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

11. Onpenenenrie MOIIHOCTH AJIEKTPUIECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMITIOUKY, OT HalpsDKEHHsI Ha HEl.

13. Onpenenenue KI1/1 narpeBaress.

14. UccnenoBaHre MarHUTHOTO B3aUMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.

15. V3ydeHne MarHuTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB TPH WX 00BETNHEHUH U Pa3/ICTICHUH.

16. UccnenoBanue AeWCTBUS AIEKTPHUUECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3AUMOACHCTBUSI KATYIIKH C TOKOM U MarHuTa oT
CHJIBI TOKA U HaIpaBJIEHUS TOKA B KaTYIIIKE.

18. N3yueHue neiicTBUS MAarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHHE PaOOTHI AJIEKTPOJBHUTATEIIS.

20. Uzmepenne KII]] snekTpoaBUTaTeIbHONW YCTAHOBKH.



21. OnBITHI IO UCCIEIOBAHUIO SIBJICHUS JIEKTPOMArHUTHON MHAYKIIUU: UCCIICIOBAHUE N3MEHEHUI
3HAYEHUs U HAIIPABJICHHS] UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pasznen 1. Mexanuyeckue siBJIeHUS

Mexannueckoe aBuwxkeHue. MarepuanbHag Touka. Cucrema otTcu€ra. OTHOCUTENBHOCTH
MEXaHUYECKOrO  JABWKEHUSA.  PaBHOMEpHOE  NPSIMOJIMHEWHOE  JIBUXKEHHE. HepaBnomepHoe
npsAMOJIMHEHOE ABUKeHue. CpeHss 1 MTHOBEHHAsi CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckOopeHHOE mpsMoinHElHOe aBrkeHue. CBoOomHoe maaeHue. ONBITHI
lanunes.

PaBHOMepHOE ABIKEHHE 1O OKpy:kHOCTH. Ilepmon m yacrora obpamenus. Jluneiinas u yrioas
cKopocTu. LIeHTpOCTpEMHUTENBHOE YCKOPEHHUE.

[TepBriii 3axkoH Hprotona. Bropoit 3akon Hseiotona. Tperuit 3akon Herotona. Ilpunuun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CHiIa TPEHHS! CKOJIbKEHHUS, Cujla TPEHUs IOKOS,
JpYrue BUJbl TPEHUS.

Cuna TSHKECTH W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpPEHHE CBOOOMHOTO mMmajeHus. [[BumxeHue
maHeT Bokpyr Connua. [lepBas kocMuueckas ckopocts. HeBecoMocTh U neperpy3ku.

PaBHOBecue MarepuanbHO TOouku. AOCONIOTHO TBEpAOE Teno. PaBHoBecue TBEPAOro Tena C
3aKPEIJIEHHON OChIO BpaiieHus. MoMeHT cuiibl. LleHTp TsixecTH.

Nmnynse Tena. U3Menenune umnynbca. MiMmynbe cuiibl. 3aKOH COXpaHEHUs! UMITylbca. PeakTuBHOE
JBUYKEHUE.

Mexanuueckas paboTa U MOILIHOCTh. PaboTa cuil TsKECTH, YIPYTOCTH, TpeHHs. CBs3b SHEPTUU U
pabotsl. [loTeHImanpHas YHEPTUs Tela, TOAHITOrO Ha/l MOBEPXHOCTHIO 3emiid. [loTeHnanpHas sHeprus
ckatoi mpyxkuHbl. Kunernueckas sHeprus. Teopema O KHHETUYECKOW HHEPrUU. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTHH.

JeMoHCcTpanuu

1. HabGmroneHue MEXaHMYEeCKOTO ABUKEHHUS TeJIa OTHOCUTEIILHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHUE IMyTel U TPACKTOPHI IBUKEHHS OJTHOTO U TOTO K€ Tella OTHOCUTEIHHO Pa3HBIX TeJ
OTCUéTa.

3. H3mepeHune cKOpoCTH U YCKOPEHUs MPSIMOJIMHEWHOTO JIBHXKEHUSI.

4. VccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO BUKEHHUSI.

5. Habmronenue nBM>KEHUS Tela MO OKPY>KHOCTH.

6. HalOurroieHre MexaHW4IeCKUX SIBJICHUH, TPOUCXOSIINX B cHcTeMe oTcuéra « Tenexkay mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTENILHO KaOuHEeTa (PU3UKH.

7. 3aBHCHUMOCTH YCKOPEHHUS TeJa OT MACChl TeJa U IEHCTBYIOIICH Ha HETO CHIIBL.

8. HaOmronenue paBeHCTBA CHII TP B3aMMOJICHCTBUH TEI.

9. M3mMeHeHue Beca Teja MpU YCKOPSHHOM JBM)KCHUU.

10.ITlepenava nMmysabca Ipu B3aUMOJIEUCTBUM TEIL.

11.ITpeo6pazoBanusi YHEPTUH MPU B3aUMOICHCTBUN TEI.

12.CoxpaHeHue UMIyJabca Ipu HEYIIPYTrOM B3aUMOICHCTBHH.

13.CoxpaneHue UMITyJIbca P a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14.HaGmroenne peakTHBHOTO JABUKEHUSI.
15. CoxpaHeHHe MEXaHMYECKOI SHEepTUU pu CBOOOIHOM MaICHUH.
16. CoxpaHeHue MEXaHUYECKON SHEPTUU NP IBHKEHUH TeJIa O I€CTBUEM
MIPY>KUHBI.

JlaGopaTopHbIe paGOThI ¥ ONBIThI

1. KoHctpyupoBaHHe TpaKTa Jyisl pa3roHa U JaJIbHENUIIEro paBHOMEPHOTO ABMKCHUS IIApUKA WIIH
TEJICKKHU

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM ABM)KCHUS [IapUKa 110 HAKIOHHOM
IIJIOCKOCTH.

3. Ompenenenue ycKOpeHUs Tela Mpy PaBHOYCKOPEHHOM JIBUKEHHUH 11O HAKIIOHHON TUIOCKOCTH.

4. HUccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaJbHOM
CKOPOCTH.



5. IIpoBepka rumoTessl: €CIIU IPU PABHOYCKOPEHHOM JIBHKCHHUH 03 HaualbHONH CKOPOCTH ITyTH
OTHOCSITCS KaK s/l HEUETHBIX YMCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJTMHAKOBEI.

6. HccrnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUITbl HOPMAJIbHOTO JaBJICHUS

7. Onpenenenne k03P hULIMEHTA TPEHUS CKOIBKCHHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBM)KCHUU Tella IO TOPU30HTAIBLHOM
MTOBEPXHOCTH.

10.Onpenenenue pabOThI CHIIBI YIPYrOCTH MPU TOABEME Tpy3a ¢ UCTIOIH30BAHUEM HETIOABUKHOTO
Y TIOJIBUYKHOT'O OJIOKOB.

11. V3y4yeHue 3akOoHa COXPAHEHUS SHEPTHHU.

Paznen 2. MexaHu4yeckue KoJieOaHUsA U BOJHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKM KOJeOaHWil: MEpHoJ, YacToTa,
amIuIMTya. MaTeMaTH4ecKuil U MpY)KUHHBIA MasTHUKH. IIpeBpaleHne sHepruu mnpu KojiebarelbHOM
JBUKEHUM.

3aryxaromue kojeOaHus. BbiHyxIeHHble KkoneOaHus. Pe3onanc. MexaHuyeckre BOJIHBL
CpoiicTBa MexaHU4eCcKUX BOJIH. [IpojosibHbIE M momepeyHble BOJIHBL. JlJIMHA BOJHBI M CKOPOCThH €€
pacripocTpaHeHHs. MeXxaHnuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa 1 BbicOTa TOHA. OTpaxkeHue 3Byka. UH(pa3ByKk u yIbTpa3BykK.

JdeMoHcTpamun

1. HaGnronenue koneOanuii Te 1moj| 1eUWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. HabGmonenue xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.

3. HaGmroieHue BBIHYXIEHHBIX KOJIEOaHHI U pe30HaHca.

4. PactipocTpaHeHue MPOIOJIBHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

5. HaGnroeHre 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKHI1 pe30HaHC.

JlaGopaTopHble paGOThI U ONBITHI

1. Onpenenenune 4acTOTHI M IEPHOJIa KOJIeOaHUI MaTEMaTHUECKOTO MasiTHAKA.

2. OnpeneneHye 4acTOThl M Nepro/ia KojaeOaHui MpyKHHHOTO MasTHUKA.

3. UccnenoBanue 3aBUCUMOCTH MTepHO/Ia KOJIeOaHUH MOIBEIIEHHOTO K HUTH TPY3a OT JUTHHBI HUTH.
4. UccnenoBaHue 3aBUCHMOCTH NEpHOAA KOJIeOAaHUH NPYKMHHOTO MasiTHUKA OT MaccChl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH epro/ia KojebaHuil rpysa, MoJIBEIIEHHOTO K HUTH, OT Macchl rpysa 6.
OmnBITH, TEMOHCTPUPYIOIINE 3aBUCHMOCTD TIEpHOIa KOJIeOaHUH PYKMHHOTO MasiTHAKA OT MAacChl TPy3a
1 )KECTKOCTHU MPYKUHBI.

7. I3mepenne ycKOpeHus: CBOOOTHOTO MaIeHHS.

Pazpnen 3. DiieKTpoMarHuTHOE 1M0J1€ ¥ 3J1eKTPOMATHUTHBIE BOJTHBI

3H€KTpOMaFHI/ITHOG II0JIC. 3HGKTpOMaFHI/ITHbI€ BoaHLI. CBoOMcCTBa OJICKTPOMArouTHBIX BOJIH.
IITkana SJICKTPOMATrHUTHBIX BOJIH. HUcnionb3oBanue QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3HU.
DJieKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdemMoHcTpanuu
1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJH.
2. BotHOBEIE CBOMCTBA CBETA.

JlaGopaTopHble paGoThI U ONBITHI

1. I/I3Y‘-ICHI/IC CBOICTB QJICKTPOMAIrHUTHBIX BOJIH C TIOMOIIBIO MOOHUJIBLHOTO Teﬂe(i)OHa.

Pa3znea 4. CBeToBbIe IBJICHUSA

JlyueBas monens cera. Mcrounuku cBera. IIpsMonnHeliHOe pacipocTpaHEHUE CBETA. 3aTMEHUS
Comnua u Jlynel. Otpaxenue cBera. [lmockoe 3epkaiio. 3aKOH OTpaKeHUs CBETA.

[Ipenomnenue cBera. 3akoH mperoMieHUst cBerta. [logHOE BHYTpEHHEE OTpakKeHUE CBETa.
Hcnonbs30BanKe MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX CBETOBOIAX.

Jlunza. Xona nyueit B muH3e. OnTudeckas cucrema GoToarnmapara, MUKpOCKOITa U Teneckora. ['ma3
KaK ONTHYecKasi cucteMa. bim3opykocTs U 1allbHO30PKOCTb.



Paznoxenue 6enoro csera B crnektp. OnbiTel HptoToHa. CrloKEeHHE CHEKTPaIbHBIX ILIBETOB.
Jucnepcus ceera.

JdeMoHCcTpauuu

[IpssMonMHENHOE pacIIpOCTPaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyyenne n300pa’keHUI B TIJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJlax.
IIpenomienue caera.

OnTUYEeCKUN CBETOBO/I.

Xox nydeit B cCOOMparoIIei JIMH3E.

XoJ JIydel B paccerBaroIeH JUH3E.

[Tonyyenne n300pakeHMA ¢ TOMOIIBIO JINH3.

[Tpunuun neiictBus goroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10.Moxenb riiaza.

11. PaznosxeHue 0€oro cBeTa B CIIEKT.

12.TTomy4yeHue 6€0T0 CBETA MPH CI0KCHUHU CBETA Pa3HBIX I[BETOB.
JlaGopaTopHbIe paGOThI U ONbITHI

1. MccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIydya OT YIJia aJIeHUS.
2. V3ydyeHnne xapakTepuCTHK U300paskeHUs MPeIMETa B TUIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCHMOCTH yIJIa IPEIIOMIICHHUSI CBETOBOT'O JTyda OT YTIJia MaJICHUs Ha TPAHULIC
«BO3AYX—CTEKIIO».

4. Tlony4yeHue n300pakeHUIl ¢ MOMOLIbIO0 COOMPAIOLIEH JINH3HI.

5. Onpenenenne POKYCHOTO paCCTOSHUSA U ONTHYECKOM CUITBI COOUPAIOIIEH JTHH3BI.
6. OnBITHI 1O Pa3I0KEHHIO OEJIOTO CBETA B CIIEKTP.

7. OnBITHI O BOCIIPUATHIO I[BETA IPEIMETOB IPU X HAOIIOACHUH Yepe3 [IBETOBBIC (DUITBTPHI.

©ooNoO~ WD

Pazgen 5. KBanToBbIe siB1eHUsI

OmnbiTel Pesepdopna u mmanerapHas mozaenb aroma. Moxens aroma bopa. Mcnyckanue u
IorjaoueHue ceera atoMoM. KBaHTel. JIMHeUaThIe CIEKTPBI.

PagnoaktuBHOCTh. Anb(a, OeTa- W ramma-usnyudeHus. CTpoeHune aTomMHoro sapa. HykionHas
MOZeNIb aTOMHOTO sapa. M3oronel. PannoaktuBHble npeBpamienus. [lepnosn momypacmaga aTOMHBIX
A1Eep.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHMs 3apsiIOBOTO M MAacCOBOIO YHCEN. DHEpPrus CBS3U
aTOMHBIX sfep. CBA3b Macchl W dHepruu. Peakumm cuHTe3a M AeneHus saep. VMcTouHMKM sHEpruu
ConHna u 3BE311.

SAnepnas sHepreruka. JleicTBUs paliOaKTUBHBIX U3Ty4EHUI HA )KUBBIE OPraHU3MBI.
JleMoHCcTpanuu
1. CnexTpbl U3My4eHUs U MOTJIOIIECHUS.

2. CriekTpbl pa3IMyHbIX T'a30B.

3. CriekTp Boiopoa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka HOHU3UPYIOUINX U3TyYSHUH.

6. PerucTparus u3nmy4eHus IpUPOAHBIX MHHEPATIOB U MTPOAYKTOB.

JlaGopaTopHbIe paGoOThI M ONBITHI

1. HaGmroieHue CIUIOIIHBIX U TMHEWYAThIX CIIEKTPOB U3Ty4EHUS.

2. UccnenoBanue TPEKOB: H3MEPEHUE SHEPTHH YACTHUIIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusm).
3. Usmepenne pannoakTuBHOTO (hoHA.

IToBTOpPHTE/NIBLHO-000011IAO NI MOLY1b

[ToBTOpHUTENBHO-0000IIAOIINIT  MOMY/Ih TPEIHA3HAYCH IS CHCTeMAaTH3allud HW O00O0OIIeHUs
NPEIMETHOTO COJEPXKaHHMsI U OIbITa JAEATENbHOCTH, NMPHOOPETEHHOTO MPH H3YYEHUH BCEro Kypca
¢bu3ukM, a TaKXke I MOJArOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (HU3MKe s
o0ydJaromuxcs, BEIOPAaBIINX 3TOT y4eOHBINA MPEIMET.

[Tpu u3y4eHUHM NAHHOTO MOIYJS PEaTU3YIOTCS M CHUCTEMATU3UPYIOTCS BHJbI JIE€ATEIbHOCTH, Ha
OCHOBE KOTOpPBIX OOECHEYMBAETCSA JOCTH)KEHHE MPEAMETHBIX M METAalpEIMETHBIX IJIaHUPYEMBIX
pe3ynbTaToB 00yueHus, (GOPMHUPYETCsl €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOOB



WCCIICTOBAHUS SIBJICHUM MPUPOJBI U TEXHHUKH, OBIAJICHUE YMCHHUSIMH OOBICHITh (PU3NUCCKUE SBIICHHUSI,
MIPUMEHSA MTOJYYECHHBIE 3HAHUS, PELIATh 3a/1a4M, B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHATIBHO NESITENBbHOCTHBIN XapakTep JAHHOTO pas3jesa peaqu3yercs 3a CU€T TOro, 4To
00y4JaronIuecs: BBHITIOJHSIOT 33/IaHUsI, B KOTOPBIX UM TIpEIaracTcs:

— Ha OCHOBE IIOJIYYEHHBIX 3HAHHMM pacrno3HaBaTh M HAYYHO OOBACHATH (PU3MUECKHE SIBICHUS B
OKpY>Karollel NPUpPO/I€ U MOBCEAHEBHOM KU3HH;

— HCMOJB30BaTh HAYYHbIE METO/bl UCCIEIOBAHUS (PU3MUECKUX SIBJICHUH, B TOM YHUCIIE JJIs POBEPKU
TUIIOTE3 U MOJYyYEHUs TEOPETUUYECKUX BBIBOJIOB;

— OOBACHATH HAyyHbIE OCHOBBI HauOoliee BaKHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHUH,
HalpuMeEp, NPAKTUYECKOrO0 MCIIOJIb30BAaHUS PA3JIMYHBIX HMCTOYHHUKOB SHEPrMM Ha OCHOBE 3aKOHA
MPEBPALLECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.

— OOBACHATH HayyHble OCHOBBI Haunboyiee BaXHBIX JOCTHKCHUH COBPEMEHHBIX TEXHOJOTHIA,
HalpUMeEpP, MPAKTUYECKOTO0 HUCMOJIB30BAHUS PA3IMYHBIX UCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA IIpe-
BpALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.

Kaxnas w3 TeM [JaHHOrO paslena BKIIOYAeT SKCIEPUMEHTAIBbHOE HCCIel0OBaHue O0000IIA0NIEero
xapakTtepa. Pa3gen 3aBepmiaercsi NMpOBEACHHWEM AMATHOCTHYECKOW M OIICHOYHOW paboTBHl 3a Kypc
OCHOBHOM IIKOJIBL.
INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOTI O IIPEJMETA «®U3UKA»

N3ydenue yueOHOro npeamera «dusukay Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUs JIOKHO
obecrieunBaTh  JOCTIOKCHHE  CIICAYIOIIMX  JIMYHOCTHBIX, METANpPEAMETHBIX H  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.

B pesynbrare u3yueHus GpHU3MKH Ha YPOBHE OCHOBHOIO 00IIEro o0pa3oBaHUs y OOydarolerocs
OyayT chOpPMHUPOBAHEI CIICTYIOIINE:

JUYHOCTHBIE PE3YJIBTATBI
IMaTpuoTHYecKoe BOCIMTAHME:
— TMpOSIBIIEHHWE UHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKOI HAyKH;
— IIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUUCKHUX YUEHBIX (PHU3UKOB.
I'paxxnanckoe ¥ 7yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
— TOTOBHOCTH K aKTUBHOMY YYacTHUIO B O0CYXJACHUU OOIIECTBEHHO-3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (QU3HKY;
— OCO3HAaHHME BAXXHOCTHU MOPAJIBbHO-ITUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO.
IcTeTHYECKOE BOCIIMTAHUE:
— BOCHPUITHE YCTETUUECKUX Ka4eCTB (PU3MUECKOM HAYKH: €€ TApMOHUYHOTO MMOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
I{eHHOCTH HAYYHOI'O MTO3HAHUA:
— OCO3HaHHWE IEHHOCTH (PU3MUECKOW HAyKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHWUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUM, BAXKHENIIEN COCTABIIAIOLIEH KYJIbTYPBI;
— Ppa3BUTHE HAYYHOH JIFOO03HATEIHFHOCTH, MHTEPECA K UCCIICIOBATEIHCKON AEATEIHHOCTH.
dopmMupoBaHue KYJIbTYPbl 310POBbsl U IMOIUOHAIBLHOTO 0J1aTr0MOJTy M
— OCO3HaHHWE IIEHHOCTH Oe30macHoro oOpasza XKU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BXHOCTH TPaBHJI OE30MACHOTO TOBEAEHUS Ha TPAHCIOPTE, HAa JIOPOTax, C AJIEKTPUYECKUM H
TEIJIOBBIM 00OPYIOBAHHEM B JOMAIITHUX YCITOBHUSX;
— copmMupoBaHHOCTH HaBBIKA pedICKCUH, TIPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO XKe MpaBa
y IpYroro 4ejaoBeKa.
TpynoBoe Bociutanue:
— AaKTHBHOE Y4YaCTHE€ B PEIICHHHM MPaKTUYECKHUX 3a7ad (B paMKaxX CEMbH, IIKOJbI, ropoia, Kpas)
TEXHOJOTHYECKON M COLMAThbHON HANPABIEHHOCTH, TPEOYIOMIMX B TOM YMCIIEC U (PU3UYECKHUX 3HA
HUH;
— HHTEpec K MPaKTHUECKOMY H3y4eHHIo mpodeccuii, CBI3aHHBIX ¢ GU3UKOU.
IKoJ0ruyecKoe BOCIUTAHHE:



OpHUEHTAalMs Ha MpUMEHeHue (U3MYEeCKUX 3HAHWN NI pelleHus 3a/1ad B 00JIaCTH OKpYXKaromieu
Cpelbl, TUIAaHUPOBAHUS IMOCTYIKOB M OLEHKH UX BO3MOXHBIX IMOCIEIACTBUI IJIs OKpYKarouei
Cpelibl;

OCO3HaHHUe TN100aIbHOr0 XapaKTepa dKOJOTHUYECKUX MPoOIeM U IMyTel UX pelieHusl.

AnanTanus o0y4yammerocs K M3MeHsIIOUUMCH YCJI0OBHAM COIMAIBHON U IPUPOJIHOM Cpe/bl:

MOTPEOHOCTh BO B3aMMOJICHCTBUHU TPU BBIMOJHEHUU KCCICIOBAHUNA M TMPOEKTOB (PU3MUecKOn
HAMpaBJIECHHOCTU, OTKPBITOCTD OMBITY U 3HAHUAM JPYTHUX;

MOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEATeIIbHOCTD;

MOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHHH, B TOM Yucie GOPMYIUPOBATH UJICH, IIOHATHS,
TUIOTE3bI O (PU3HUECKUX 0OBEKTaX U SBICHHUSIX;

OCO3HaHUE JACPUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 001acTH (DU3UKH;
TUTAHUPOBAHHUE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHHU;,

CTPEMJICHHE aHATM3UPOBATH U BBISBJIATH B3aMMOCBSI3U MPUPOIBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHUCJIE C UCIIOIb30BaHNEM (PU3HYCCKUX 3HAHUH;

OIICHKA CBOMX JACHCTBUU C YYETOM BIHUSHHS Ha OKPYXKAIOIIYIO CpPely, BO3MOXKHBIX TJIOOQIBHBIX
OCJIEJICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B peE3YyibTaTeC OCBOCHUSA HNPOIpaAMMEBI I10 (I)I/I3I/IK6 Ha YPOBHE OCHOBHOT'O 0611161"0 06p830BaHI/I${ y

o6yqa10meroc;l 6y,ZLYT C(bOpMHpOBaHBI METaNpPeIMETHBIC PE3YJbTAaThl, BKIIIOYarOIINE ITIO3HABATECIILHBIC

YHHUBEpCaJbHbIe y4eOHBIE JCHCTBUS, KOMMYHHKATHBHBIC YHHBEpCAJbHBbIE y4deOHBIC JeiCTBUS,
pEryJaTUBHbIE YHUBEPCAJIbHbIE YUEOHbIE IEHCTBUS.

ITo3HaBaTebHbIE YHUBePCAJIbHbIE YUeOHbIe 1eiicTBUS
Ba3oBble Joruyeckue aeiicTBus:

BBISIBIISATh M XaPaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBICHUI);

YCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIacCH(UKAIMU, OCHOBAaHWS s O00OOUICHUS W
CpaBHEHMS;

BBISIBJIATh 3aKOHOMEPHOCTM M MPOTHBOPEYMs B paccMaTpUBaeMbIX (DakTax, J[JaHHBIX U
HAOJIOACHUSX, OTHOCSIINXCS K (PU3NIESCKUAM SIBICHUSIM;

BBISIBJISATh NIPUUMHHO-CJICICTBEHHBIE CBSI3U MPU M3YYEHUHM (U3NYECKUX SIBICHUH M MPOLIECCOB;
JieNIaTh BBIBOJBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHAYKTHBHBIX YMO3AKJIFOUEHWH, BBIIBUTATh
THITOTE3BI O B3aUMOCBS3SIX (PU3NIECKUX BEITHUMH;

CaMOCTOSITENILHO BbIOMpaTh crnoco0 pemeHus ydeOHOM ¢u3ndeckoil 3amaun  (CpaBHEHUE
HECKOJIbKUX BAapHAHTOB pEIlEHUs, BHIOOp Haubojiee MOAXOJAIIEr0 € YYETOM CaMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHEB).

Bba3oBble ucciaeaoBareabCcKue 1eHCTBUSA:

HCI0JIb30BaTh BONPOCHI KAaK UCCIIE0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABIIEHHOMY IUIaHY OIBIT, HECIOXHBIH (U3NUYECKHi
HKCHEPUMEHT, HEOOJIBIIOE NCClIeI0BaHNE (PU3HUECKOTO SIBJICHHUS;

OLIEHUBaTh Ha TPUMEHHUMOCTb U JIOCTOBEPHOCTb MH(OpMAIMIO, IOJYYEHHYI0O B XOJe
UCCIIEIOBAHMSI NN DKCIIEPUMEHTA,

CaMOCTOSITENIbHO (OPMYJIHpOBaTh O000OIIEHHS W BBIBOJABI MO pe3yjabTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, OTIbITA, UCCIIEIOBAHMS,

MIPOrHO3UPOBATh BO3MOXKHOE JajibHeIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAKXKE BBIIBUTATh
MPENOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBHSIX M KOHTEKCTAaX.

Padora ¢ undopmanmeii:

MPUMEHSTh PA3JIUYHBIE METOJIbI, HHCTPYMEHTBI M 3allpOChl MPH TIOMCKE W 0TOOpe MH(pOpMAIuu
WU JaHHBIX C YYETOM MPEJIOKEHHON yaeOHOH (hU3ndYecKoi 3a1aum;

aHAJM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETHUPOBATH HH(OPMAIMIO PA3IMYHBIX BHIIOB H
(dhopM TIpeICTaBICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHMalbHYI0  (OpMy  TpeacTaBleHUS  UHPOpMALUU U
WJLTIOCTPUPOBATH peIlaeMble 33Ja4l HECIIOKHBIMU CXEMaMHU, IdarpaMMaMu, UHOM TpaduKoi U ux
KOMOHWHAIIUSIMU.



KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBUSA

— B xoae oOCyXIeHHs y4eOHOro MaTepualia, pe3yJbTaToOB JIa0OpaTOPHBIX pabdOT M MPOCKTOB
3a/laBaTh BONPOCHI MO CYHIECTBY OOCYXJaeMON TeMbl M BBICKA3bIBaTh WJCH, HallCJICHHBIE Ha
pelIeHre 3aa91 U TIOIIepKaHNe 01arokenaTeTbHOCTH OOICHMS;

— CONOCTAaBISITh CBOM CYXKJACHUSA C CYXICHHSIMH JPYTrUX YYacTHUKOB JUaora, oOHapyXUBaTh
pa3IM4Me U CXOICTBO MO3ULIUH;

— BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

— MyOJWYHO MPEACTABIATh PE3YIbTAThl BRIIOJTHEHHOTO (PU3NYECKOTO OMbITa (IKCIICPUMEHTA,
UCCIIEIOBAHMsI, IPOEKTA);

— TOHUMAaTh ¥ UCHOJIb30BaTh MPEUMYILECTBA KOMaHIHOW 1 UHIWBUYaTIbHOU pabOThI MIPHU PELICHUH
KOHKPETHOM (PU3UYECKOMN TIPOOIEMBI;

— TPUHUMATh LEIH COBMECTHOM JI€ATEIbHOCTH, OPTraHU30BbIBATH JIEUCTBUS 0 €€ JOCTHKEHHUIO:
pacrpenenars poyu, 00CyKJaTh MPOLECCHl U PE3YIbTAaThl COBMECTHON pabOTHI;

— 00001maTh MHEHHS HECKOJIBKUX JIFO/ICH;

— BBINIOJIHATH CBOIO YacTh pabOThI, IOCTUrasi KAYECTBEHHOI'O Pe3y/IbTara M0 CBOEMY HANPaBICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C IPYTUMHU YIEHAMU KOMaH/bI;

— OILICHMBATh KaueCTBO CBOET0 BKJIA/1a B OOUIMI MIPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIHLHO
chOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbI€ /1eiiCTBUSA
Camoopranmszaums:

— BBIBIATH NPOOJEMBI B IKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TPeOyIOIIMX M pelIeHHS
(bu3MUeCKUX 3HAHMUIA;

— OPHEHTHUPOBATHCS B PA3IMUYHBIX MOJIXOJaX MNPHUHITHUS pPeElIeHUuH (MHIUBUAYATbHOE, MPUHATHE
pelleHus B IpyMIie, IPUHIATHE PELIeHU TpyIoi);

— CaMOCTOSITENIEHO COCTABIISATH AITOPUTM pelieHus (U3NIECKON 3a]auu WK TJIaHa MCCIIEJOBAHUS C
y4€TOM HMMEIOILIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH MpeaaraeMble
BapUaHTHI PEUICHUII;

— JIenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHbI HHTEJJIEKT:

— J1aBaTh a/ICKBATHYIO OLEHKY CUTYallUH U MpeJIaraTh IjiaH e€ U3MEHEHNUS;

— OOBSICHATH MPUYUHBI JOCTHKEHUS (HEIOCTIIKEHUS) pe3yNbTaToOB AESATEIbHOCTH, NaBaTh OLICHKY
MPUOOPETEHHOMY ONBITY;

— BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh (B TOM YHCIE€ B XOJ BBIMOJHEHUS (PU3MUECKOTO
WCCIIEIOBAaHMUS WU TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBIIUXCA CHUTYaIlUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYJHOCTEH;

— OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM;

— cTaBUTh ce0sd Ha MECTO JIPYroro 4eloBeKa B XOJe CIOopa WU JUCKYCCHM Ha HAaydyHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHS U JIOTHKY JPYTrOro;

— TpHU3HABaTh CBOE MPaBO HA OMMOKY MPH PEIICHHH (DU3NYECKUX 3a7ad WM B YTBEPKICHUAX HA
Hay4HbIE€ TEMbI U TAKOE K€ MPaBO JIPYroro.

HNPEAMETHBIE PE3YJIBTATBI CBOEHUSA YYEBHOI'O ITPEJMETA «®u3uka»

7 KJIACC

[IpenMeTHble pe3yiabTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpaxaThb C(HOPMHPOBAHHOCTH Y

oOyyarolmuxcst yMEeHUH:

® JCTOJB30BaTh MOHATHUS: (U3NYECKUE WM XUMHUYECKUE SIBJICHHS; HAOIIOJACHHE, OSKCIIEPUMEHT,
MOACJIb, TUIIOTE3a,; €ANHUIIBI (1)I/ISI/ILIeCKI/IX BCJIIMYHH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOAHUA BCIICCTBA
(TBEépmoe, IKMIKOE, Ta3000pa3HOE); MEXaHHUYECKOe JBIKCHHE (paBHOMEpHOE, HEepaBHOMEpPHOE,
MPSIMOJIMHEHHOE), TPACKTOpHsI, paBHOACHCTByIomass cui, aedopmarus (ymnpyras, IUIacTHYECKas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBI;

e paznmuuark siBieHus (Auddy3us; TeI0BOe IBMKEHUE YAaCTHII BEIIECTBA; PABHOMEPHOE JIBUKCHUE;
HEpaBHOMEPHOE JBM)KCHUE; HHEPIIHS; B3aUMOJICHCTBHE TEJ, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHON
OCBhIO BpalllCHUA, NI€pcaava NaBJICHUA TBépIH:IMI/I TCJIaMHU, X KUJKOCTAMHU U Ira3daMu, aTMOC(bepHOC



JABJICHUE; IUIABAHME TEJ; IPEBPAIICHUS MEXAHWYECKOM HSHEPruM) IO ONMCAHUI0 MX XapaKTEPHBIX
CBOWCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NUYECKOE SIBICHHE;

® pacro3HaBaTh MNPOSBICHUE U3YUYEHHBIX (U3NYECKUX SBICHUI B OKPY)KAIOIIEM MHUpE, B TOM YHCIIE
¢bu3nyeckue ABIEHUS B MPUPOJIE: MPUMEPHI ABIKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KUBOM U HEXHUBOU
NpUPOJIe; NEHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHHKE; BIUSHHE aTMOC(HEPHOTO NABJICHUS HA KUBOU
OpraHu3M; IUIaBaHHE PbIO; phIYard B TEJie YeJOBEKa; MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a/a4y B
yueOHYI0, BBIJIENIATH CYIIECTBEHHBIE CBONCTBA/MIPU3HAKN (DU3HUECKUX SIBICHUM;

® ONUCHIBATh M3YYEHHBIC CBOMCTBA TN M (PU3UYECKHE SBJICHUS, UCTIONb3Ys (PU3MYECKHE BEITUYMHBI
(Macca, 00BEM, TUIOTHOCTD BELIECTBA, BPEMsl, IIyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTrOCTH, CUja
TSYKECTH, BEC TeJla, CUJla TPEHUs, JaBieHHUEe (TBEPAOIO Tena, KUIAKOCTH, raza), BBITAJIKHUBAIOIIAs CHUJIIA,
MeXaHW4YecKas pabdoTa, MOIIHOCTh, IJIEUO CHJIBI, MOMEHT CHJIbI, KO3(PQPUIMEHT TOJE3HOTO ICHCTBUS
MEXaHU3MOB, KHHETHYECKasi M MOTEHUUAIbHAsI YHEPIUsl); MPU ONHCAHUM MPABUIBLHO TPAKTOBATh (HU3H
YECKUI CMBICIT HCIIOJIb3YEMbIX BEIWYHMH, UX 0003HAUYCHUS M CAUHUIIBI (PU3HMUECKUX BEJIWYHH, HAXOIUTh
(GbopMyIibl, CBSI3bIBAIOLINE JAaHHYIO (PU3UUECKYIO0 BETUUYHMHY C APYTUMHU BETUYMHAMHU, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapaKTepHu30BaTh CBOMCTBA Tell, (GU3MUECKUE SIBICHUS U MPOIIECCHI, HCIIONb3Ys MPaBUiIa CIOKEHUS
cun (BIOJb ONHOM mpsimMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUIIO PABHOBECHS
peruara (070Ka), «30J0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHS] MEXaHHMYECKON SHEPTUu; IpU 3TOM
JlaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIUCHIBATH €70 MATEMaTHYECKOE BBIPAKEHHCE;

e OOBACHATH (PU3MUECKHE SIBICHHS, MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE€ M B KOHTEKCTE
CUTYalluil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH IPUUYUHHO-CIICACTBEHHbBIE CBSA3H, CTPOUTD
o0bsicHeHUE U3 1—2 JTIOTUYECKUX IIaroB ¢ ONOpOoi Ha 1—2 M3y4YEHHBIX CBOWCTBA (PM3UYECKUX SBICHHIA,
(bu3MYECKUX 3aKOHA U 3aKOHOMEPHOCTH;

e pemaTh pacuy€THbIC 337aud B 1—2 NEHCTBHSA, MCHOJB3YS 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
(bu3nuecKre BeIMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4H 3allMChIBATh KPATKOE YCIOBUE, MO

e CTaBIATh (PpU3MUYECKUE BETUYMHBI B (POPMYINIBI M TPOBOAMTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIEC, HEOOXOAMMBIE NJIsl peUIeHMs 3aJad, OLUEHUBATh PEATUCTHUYHOCTH IMOJIyYEHHOW (u3mdeckon
BEJIMYMHBI;

® pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO pEIIUTh NpPU MOMOUIM (U3UYECKUX METOJO0B; B
ONMCAaHUU HCCIIEOBAHMS BBIICISTH MPOBEPIEMOE MPEANOoKeHNE (TUIIOTE3Y), pa3inyaTb U UHTEPIpE
TUPOBaTh TIOJNYYEHHbIH pe3ynabTaT, HAXOIUTh OIIMOKM B XOJ€ ONbITa, JAeIaTb BBIBOJBl IO €ro
pe3yibraTam;

® I[IPOBOJAUTH OIBITHI MO HAOMIONEHUIO (U3UYECKUX SIBICHUM WM (PU3MUYECKMX CBOWMCTB Tell:
(bopMyIMpOBaTH MPOBEPSiEMbIE MPEANOI0KEHNS, COOUPaTh YCTAHOBKY U3 MPEUIOKEHHOI0 000pyaoBa
HUS$, 3aIIUCBIBATH XOJI OIBITAa U ()OPMYJINPOBATH BBIBOJIBI;

® BBLINOJHATH MpsIMbIE HM3MEPEHUsI PACCTOSTHUS, BpPEMEHH, Macchl Tena, o0bEMa, CHIBl U
TEeMIepaTypbl C HCIOJb30BAaHUEM AaHAJIOTOBBIX M IM(POBBIX NPHOOPOB; 3aMHUCHIBATh ITOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUIA;

® IIPOBOJUTH MCCIEJOBAHUE 3aBUCHUMOCTH OJHOM (HU3MUECKOW BEIMYMHBI OT JPYro c¢
HCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IyTH PaBHOMEPHO JBUXKYIIETOCS Tella OT BPEMEHU
JBMDKEHUS TEeNa; CHJIBI TPEHUS CKOJBKEHHs OT Beca Tela, KauecTBa oOpabOTKH MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIbl TPEHHUS OT IJIOLIAJAM COMPUKOCHOBEHMS TEN;, CHJIbl YIPYTOCTH OT YIJIMHEHUS
NPY>KUHBI; BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTH Tesla U OT IJIOTHOCTH XKHUJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT INIyOHHBI, Ha KOTOPYIO MOTPYKEHO TeJO0; YCIOBUM IIaBaHUs Tedl,
yCJIOBU paBHOBECHUS pblyara U OJOKOB); y4aCTBOBATh B IUIAHUPOBAHUM y4eOHOTO HCCIEIOBaHUs, cOOU
paTh YCTaHOBKY U BBINOJIHSTH U3MEPEHMUs, CIeAysl MPEIJIOKEHHOMY IUIaHy, (UKCUpPOBAaTh PE3yJIbTaThl
MOJTyYEHHOM 3aBUCHUMOCTH (PM3MUECKUX BEIMYMH B BHUJE MPEJIOKEHHBIX TaONUIl U rpadUKOB, JenaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEI0BAHUS;

® T[IPOBOJUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIECTBA JKUAKOCTH H
TBEPAOrO TeJa; CUJIa TPEHUS CKOJIBKEHUS; 1aBJI€HUE BO3/yXa; BBITAJKHUBAIOIIAs CUJIA, AEUCTBYIONIAs Ha
MOTPYXKEHHOE B KUAKOCTh TeNO; KOA((ULIMEHT MOJe3HOro NEHCTBUS MPOCTHIX MEXaHU3MOB), CIEays
MPEUIOKEHHONW MHCTPYKIMH: MIPU BBIOJHEHUH U3MEPEHUI cCOOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIUUCIISATH 3HAU€HNUE UCKOMON BEJTMYHHBI;

e Co0OMI0aTh MpaBUjIa TEXHUKU 0€30MacHOCTH MpH pabdoTe ¢ JabopaTOpHBIM 000pYyI0BaHUEM;



® yKa3pIBaTh IPHUHIUNbI JACHCTBUSA MPUOOPOB M TEXHHYECKHX YCTPOWCTB: BECHI, TEPMOMET,
IMHAMOMETp, COOOIIAONIMECcs] COCYAbI, OapoMeTp, pblyar, MOABWXHBIM W HEMOABIXHBIM OJOK, Ha
KJIOHHAS TJIOCKOCTb;

® XapaKTEepHU30BaTh TNPHHIUINGI ICHCTBHA H3YYEHHBIX NPHOOPOB M TEXHHYECKHUX YCTPOWCTB C
OIOpPOM Ha WX ONMCAaHMA (B TOM YHMCIIE: MOJIIUITHUKH, YCTPOWCTBO BOAONPOBOJA, T'MAPABINYCCKHIA
Ipecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOII HAcOC, apeoMeTp), HUCIOJb3ys 3HAHHS O CBOWCTBAX
(bu3MUECKHX SABICHUI U HEOOXOMMMBIEe (PU3NUECKIE 3aKOHBI ¥ 3aKOHOMEPHOCTH;

® IIPUBOJIUTH NPHUMEPbl / HAXOAUTh HH(POPMAIMIO O HPUMEPax MNPAKTHYECKOTO HCIIOIb30BAHUS
¢u3nUecKUX 3HAHUM B IOBCETHEBHOM >XH3HU sl oOecreueHHus: OE30MacHOCTH NpU OOpalieHHH C
npubopaMH M TEXHHYECKHMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS M  COOJIONEHHS HOPM
9KOJIOTMYECKOT0 MOBEAEHUS B OKPYXKAIOLIEH Cpefie;

¢ OCYHICCTBJIATH OT60p HCTOYHHUKOB I/IH(i)OpMaI_[I/II/I B CCTU I/IHTepHeT B COOTBCTCTBHU C 3aJaHHBIM
MIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOLIMXCSI 3HAHUW M MyTEM CPABHEHUS Pa3JIMYHBIX MCTOYHHKOB
BBIJICIIATH HHPOPMAIIHIO, KOTOPAs SBISETCS IPOTHBOPEYUBOM MIIN MOKET OBITh HEJOCTOBEPHOM;

® UCIONB30BaTh IMpPHU BBHIMOJIHEHUH YYEOHBIX 3aJaHUM  HAayYHO-TIONMYJSPHYIO JIUTEPaTypy
¢buznveckoro

® COJEpXaHUs, CIPaBOYHBIC Marepuaibl, pecypchl ceth VIHTepHeT; BiageTh IpUEMaMU KOH-
CIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POPMAIIMH U3 OAHOHM 3HAKOBOW CHCTEMBI B JIPYTYIO;

® CO3JaBaThb cOOCTBEHHbBIE KpaTKUC NMCbMCHHBIC U YCTHBIC COO6HICHI/I$I Ha OCHOBE 2—3 HCTOYHUKOB
uHpopManuy (U3NIECKOTO COJACP)KaHHsS, B TOM YHCIE MyONWYHO JAeiaTh KpaTKhe COOOIICHHS O
pe3ynbTaTtax MPOEKTOB WM y4eOHBIX HCCIEJOBAaHHIA; MPU 3TOM TPaMOTHO HCIIOIb30BaTh M3YyYCHHBIN
MOHATUMHBIN anmnapar Kypca QU3UKH, CONPOBOKIATh BBICTYINIEHUE MPE3EHTALUEH;

® [P BHINOJHEHUU YUEOHBIX MPOEKTOB M MCCIEAOBAHHHA PACHpPEIeIsTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IIOCTABJICHHBIMHU 3aJadyaMH, CJICIUTH 3a BBIIIOJHCHUEM IIJIaHa HeﬁCTBHﬁ, aICKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIQJA B JCATCIBHOCTh TPYIIBL, BBICTPAMBaTh KOMMYHUKAaTHBHOE
B3aHMOII€I>'ICTBI/IC, YUUThIBasA MHCHHUEC OKPYKAIOUINX.

8 KJIACC

[IpenmerHbIe pe3ynbTaThl Ha 6230BOM YPOBHE JIOJKHBI OTPaXXaTh CPOPMHUPOBAHHOCTH Y
o0yyJaromuxcs yMeHUH’:

® JICIIOJIB30BaTh MOHATHSA: Macca M Pa3Mepbl MOJIEKYJ, TEMJIOBOE JBIDKEHHE aTOMOB M MOJEKYI,
arperaTHble COCTOSIHHSI BEUIECTBA, KPUCTAIMYECKUE W aMOp(HBIC Tella, HACHIIIEHHBIA M HEHACHI
- MICHHBIA Tap, BIAXHOCTh BO3[yXa; TeMIlepaTypa, BHYTPEHHsS DHEPIHUs, TEIJIOBOM BUTATEIb;
3JIEMEHTAPHBIN JIEKTPUUYECKHUH 3apsi]l, JIEKTPUUYECKOe T10JIe, TPOBOJIHUKHU U JTUIEKTPUKHU, TOCTOSTHHBIN
AIIEKTPUUYECKUI TOK, MArHUTHOE TI0JIE;

e pa3nuyaTh SIBIEHUS (TEIUIOBOE paclIMpeHue/ckaTue, Temsonepeaaya, TEIIOBOE paBHOBECHE,
CMayMBaHHWe, KaNWULIPHBIC SBJICHWS, WCIApPEHUE, KOHACHCAIWsS, IUIABJICHHE, KPHUCTAILTH3AIHS
(oTBepaeBaHuE), KUMIEHKE, Teronepeaaya (TerIonpoBOIHOCTh, KOHBEKIINSA, U3TyUeHUE); IIEKTPU3aLIUI
TeJ, B3aUMOJICHCTBHE 3aps/I0B, NEHCTBHS AIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aUMOJICHCTBHE
MarHUTOB, JIEHCTBHE MarHUTHOTO TIOJIS Ha MMPOBOJHUK C TOKOM, JIEKTPOMArHUTHAs WHAYKIUS) MO OIH
CaHHMI0O WX XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (u3nueckoe
SIBIICHHE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3UUYECKUX SBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIE
¢dbusnveckne SBICHUS B MPHPOJIE: MOBEPXHOCTHOE HATSHKCHHWE W KAaNWUISIPHBIC SBJICHUS B TIPUPOJIE,
KpUCTaUIBl B Ipupoje, usnyueHue CoiiHia, 3amMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE
POCBI, TyMaHa, HHesl, CHeTa; dJICKTPUUIECKHE SIBICHHUS B aTMOC(]epe, FITEKTPUIECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE 1oJie 3emiu, Apeid Moo CoB, pojb MAarHUTHOTO TOJIS IS )KU3HU Ha 3emile, MOJIIPHOE CU
SHUE; TIpU OTOM TIEPEBOAMTH MPAKTUYECKYIO 3aJady B YYEOHYIO, BBIJICISATh CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (U3UUECKUX SBICHUIA;

® OIIMCHIBATh M3YYCHHBIC CBOMCTBA TN M (U3UUCCKHE SIBICHHS, UCIONB3YS (U3MYECKHE BEITUIHHBI
(TemmepaTrypa, BHYTPEHHSSI SHEPrHsl, KOJIMYECTBO TEIUIOTHI, YyJeNbHAas TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TeIIoTa IUIABICHMsS, yJeNbHas TeIIoTa mapooOpa3oBaHusi, yJelbHas TEIUIOTa CrOpaHUs
TOIUIMBA, KO3()(UIIMEHT MOJIE3HOro AEHCTBUS TEIIOBOM MAIIMHBI, OTHOCHTENIbHAS BIAKHOCTh BO3/1yXa,
AJIEKTPUUECKUI 3aps/, CUJIa TOKa, JIEKTPUYECKOE HANpsKEHUE, CONPOTUBIICHHE ITPOBOIHUKA, YIEIbHOE
COIPOTHUBIICHHE BEIECTBA, padOTa M MOLIHOCTh HJIEKTPHUUECKOTO TOKA); P ONMHMCAHUU NPABUIBHO



TPAaKTOBaTh (U3NYECKUH CMBICT MCIIOJIb3YEMbIX BEJIWYMH, O0O3HAUCHHsI M EAWHUIBI (DU3MYECKUX
BEJIMYMH, HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BEIMUYNHAMU,
CTPOUTH rpa@UKU N3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYHH;

® XapaKTepu30BaTh CBOMCTBAa Tel, (pU3MUECKUE SBICHHUS W TPOIECCHl, HCIOJIB3YS OCHOBHBIC
II0JIO)KEHUS MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUM CTPOEHMS BEIIECTBA, MPUHIMII CYNEPIIO3ULIUN TOJIEN
(Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUA 3apsjaa, 3akoH OMa U1 yd4acTka IenH, 3akoH Jxoyins -
JleHna, 3aKOH COXpaHEHUs! YHEPTUH; TIPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aITUCHIBAThH
€ro MaTeMaTU4eCKOe BbIPAXKECHHUE;

® OOBSICHATH (PU3NYECKUE MPOIIECCH] M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO
-OpPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYNHHO-CIIEICTBEHHBIEC CBA3H, CTPOUTH O0BsiICHEHUE U3 | -
2 JIOTUYECKHUX IIaroB ¢ Omopod Ha 1 - 2 M3y4YEHHBIX CBOMCTBA (U3UYECKUX SIBICHHH, (HU3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliarb pacyéTHbIe 3a7auyd B 2 - 3 NEWCTBUSA, UCHOJIb3Ys 3aKOHBI U
¢dbopmyIbl, cBs3bIBarOMIME (pU3MUYECKUE BENWYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3a/la4d 3alHCHIBATh
KpaTKOE yCJIOBUE, BBISBIIATH HEAOCTATOK JaHHBIX JJI PEUICHUs 3a/lauM, BBIOUPATh 3aKOHBI U (POPMYIIBI,
HE00XOAUMBIE [T €€ pelleHus, IPOBOIUTh PAcYEThl U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (pru3nuecKon
BEJINYUHBI C U3BECTHBIMU JTAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIU (PU3UUYECKUX METOJOB; UCTIOTIb3Ys
ONMCAaHUE UCCIEAO0BAaHUs, BbIIEIATh IPOBEPSIEMOE MIPEANOI0KEHHUE, OLIEHUBATh IPaBUILHOCTD MOPSIIKA
IIPOBEJICHUS UCCIIEA0BaHNUS, A€IaTh BBIBOIBL;

® IPOBOJUTH OMBITHI O HAOMIOAEHUIO (PU3UYECKUX SBICHUNA WM (U3UYECKUX CBOMCTB Tel
(KanuIsSipHBIE SIBJICHUS, 3aBUCUMOCTH JTaBJICHHS BO3JlyXa OT ero o0bEéMa, TeMIrepaTypbl; CKOPOCTH MPO
1ecca OCTBIBAHUS/HArpEeBaHUsS MPH W3IYYCHUU OT IBETA H3ITYYarONICH/TOTIOMAIOMIEH MOBEPXHOCTH;
CKOPOCTb UCHAPEHUs BOJbI OT TEMIIEPATYpPhl KUIAKOCTH U IUIOHIAAU €€ MOBEPXHOCTH; FIEKTPU3ALIUS TENl
U B3aMMOJICICTBHE 3JEKTPUUECKUX 3aps0B; B3aUMOJIECHCTBUE NOCTOSHHBIX MAarHWTOB, BU3yaJlU3allUs
MarHuUTHBIX I0J€H MNOCTOSHHBIX MAarHUTOB; JEWCTBHMS MAarHUTHOTO IOJS HA IPOBOJHUK C TOKOM,
CBOWCTBA JJIGKTPOMAarHMWTa, CBOWCTBA OAIIEKTPOIBHUTATENsl IOCTOSHHOTO TOKa): (OpPMYIHPOBATH
IpoBepsAEMbIE MPEANOI0KEHNS, COOMPATh YCTAHOBKY M3 IPEJIOKEHHOI0 000OpYyIOBAaHHUS; OMHMCHIBATH
XO/[I OIbITa U (OPMYJIUPOBATH BHIBOJIBI;

® BBINIOJIHATh IPSIMbIE U3MEPEHMsI TeMIIEpaTypbl, OTHOCUTEIbHOW BJIQKHOCTH BO3AYyXa, CHJIBI TOKa,
HaNpPsDKEHUS ¢ UCTOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U TaTYMKOB (PU3MUYECKUX BEIUYMH; CPAaBHUBAThH
pe3yabTaThl U3MEPEHUN ¢ YUETOM 3a/laHHON a0COIOTHOMN MOTrPEIIHOCTH;

® [IPOBOJUTH MCCIEJAOBAHUE 3aBUCUMOCTUM OJHOM (U3MYECKON BENIMYMHBI OT JApPYyro c
HCIOJIb30BAHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTh CONPOTHBIICHHS IPOBOJHUKA OT €ro JJIUHBIL,
IUIOUIAIA TIONEPEYHOr0 CEYEHHMS M YIEJIBHOIO CONPOTHBIICHUS BEIECTBA IPOBOJHMKA; CHJIBI TOKA,
UYIIETr0 Yepe3 MPOBOJAHUK, OT HAIPsHKEHUs Ha MPOBOJHUKE; MCCIIEOBAaHUE MOCIEI0BAaTEIbHOTO U 1A
paJUIETIbHOTO COEAMHEHUI TPOBOAHUKOB): IJIAHUPOBATh MCCIEIOBaHHWE, COOMpaTh YCTAaHOBKY U
BBIIIOJIHATh HW3MEPEHUS, CleAyd MpeAJIOKEHHOMY IUIaHy, (UKCHUPOBATh pe3yNbTaThl MOJYyYEHHOU
3aBHCUMOCTH B BUJI€ TaOJIUIl U Tpa(UKOB, €1aTh BBIBOBI [0 pe3yJbTaTaM UCCIIEI0BaHMS;

® [IPOBOJUTH KOCBEHHbIE H3MEPEHUsS (PU3MUECKUX BeNUYUH (yAeNabHas TEIIOEMKOCTh BEIECTBa,
COINPOTHBIIEHUE MPOBOJHUKA, padOTa W MOIIHOCThH AJIEKTPUYECKOTO TOKA): IMJIAHHUPOBATh M3MEPEHMS,
coOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, CJEAysd HpPEJIOKEHHOW HMHCTPYKIUH, W  BBIYUCIATH
3HAYEHHUE BEINYMHBL;

 cOOJII01aTh MPaBUIIa TEXHUKH 0€30MaCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

® XapaKTepU30BaTh MPUHIIMUIIBI JHCTBUS M3yYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOpPOi
Ha MX OMHUCaHUsA (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas TypOHHA, aMIEpMETD,
BOJIETMETP, CUETUMK DJICKTPUUYECKOH HHEPIUHu, 3IIEKTPOOCBETUTENIbHBIE NPUOOPHI, HarpeBaTelIbHbIE
ANEKTPONPUOOpHl (IPUMEPBI), BIEKTPUUYECKUE NPEJOXPAHUTEIHN; 3JIEKTPOMArHuT, 3JIEKTPOJIBUraTElNb
MOCTOSIHHOTO TOKa), UCIIOJIb3Ys 3HAHHSI O CBOMCTBAaX (PU3NUECKUX SIBICHUM U HEOOX0IuMble (GU3NIECKUe
3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCThIE TEXHUUYECKUE YCTPOMCTBA W W3MEPUTENbHBIE MPHOOPHI MO CXeMaM U
CXEMaTU4YHBIM PHUCYHKaM (PKUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETP, ABUIATENb
BHYTPEHHEI0 CrOpaHusl, 3J1€KTPOCKOI, peocTar);

® COCTABJIATh CXEMBI JJIEKTPUUECKUX LENEH C MOCIEI0BAaTENbHBIM U NapauIeIbHBIM COEIMHEHHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB AJIEKTPUUYECKUX LENeil;



® IPUBOANTH TMPUMEPBI/HAXOAUTh HHMOPMAIMIO O TpUMEpax MPAKTUYECKOTO HCIOIb30BAHMUS
(bu3MYECKUX 3HAHUN B TIOBCETHEBHOW KM3HU AJIs 0OecreueHus] 0e30MacHOCTH IpU O0paIeH!u ¢ Ipudo
paMH U TEXHWYECKHMMHU YCTPOHCTBAMH, COXPAHEHHS 3/I0POBBS M COOIIOICHUS HOPM DKOJOTHYECKOTO
MOBEICHUS B OKPYXKAIOUIEN CPELE;

® OCYILIECTBIIATh TOUCK HHpopManuu (U3NIECKOTO COAep)KaHUs B ceTd VHTepHeT, Ha OCHOBE
UMECIOIINXCS 3HAHUA W MyTEM CPaBHEHUS JOMOJIHUTEIBHBIX WCTOYHUKOB BBLACIATH WH(POPMAIHUIO,
KOTOpasi SBISETCS MPOTHBOPEUYNBOM WIIM MOXKET OBITh HEJOCTOBEPHOI;

® UCIOJNB30BaTh TMPH  BBHIMOJHEHWH YYEOHBIX 3a/JIaHUil  HAYYHO-TIONYJSIPHYIO  JIMTEPaTypy
(GU3NYECKOTO COIEpIKaHUs, CIIPABOYHBIE MaTepHaibl, pecypchbl ceth VHTepHeT; BiajeTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(OOPMALIUK U3 OJTHOW 3HAKOBOUW CUCTEMBI B APYTYIO;

® c03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC W KPAaTKUE YCTHBIC COOOIIEHHs, 00001mas nHPOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PHU3UYECKOTO COACPIKAHUS, B TOM YUCIIC MyOIIMYHO MPEJICTABISATh PE3YIIbTAThI
MPOEKTHON WJIM HCCIIEOBATEILCKON ACSITENLHOCTH; MPH 3TOM TPAMOTHO HCIOJIh30BaTh H3yUEHHBIN
MOHATUIHBIN anmapaT Kypca (U3HUKH, CONTPOBOKIATH BBICTYILICHHE NIPE3CHTAIHECH;

®[IPU BBHITIOJHEHUHM Y4YEOHBIX TPOEKTOB W HCCICIOBAHUN (PU3MUECKHX IPOIIECCOB pPACIPEACIsiTh
00sI3aHHOCTH B T'PYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMHU, CICIUTh 32 BBHIMOJTHCHHEM IUIaHA
JCUCTBUN U KOPPEKTHPOBAThH €r0, aJICKBATHO OLICHUBATh COOCTBEHHBIN BKJIAJ B JICATEIILHOCTh TPYIIIIHI;
BBICTpanBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHUE, MPOSBIISLS TOTOBHOCTh pa3pemiaTh KOH(IUKTHL.

9 KJIACC

IIpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH y

o0yyJaroImuxcst yMeHUH!:

® CIIOJIb30BaTh MOHATHUS: CUCTEMa OTCYETA, MaTepUallbHAs TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTb
MEXaHUYECKOro JBM)KEHUs, Aedopmanus (ymnpyras, IUIaCTHYEcKas), TPEHHE, LEHTPOCTPEMHTEIbHOE
YCKOpEHHUE, HEBECOMOCTh M NEPErpy3KH; LEHTP TAKECTHU; aOCOJIOTHO TBEPIAOE TEJIO, LIEHTP TSLKECTU
TBEPJIOTO TeNa, paBHOBECHE; MEXAaHMUYECKHE KOJeOaHUs M BOJHBI, 3BYK, MH(QPA3BYK U YIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3JE€KTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTH,
CIEKTPBI UCITYCKaHMsI U MOTJIONEHNS; alib(a, OeTa U raMMa-u3Ty4eHuUs], U30TOIIb, sAepHAst YHEPTeTHKA;

e pa3iuyaTh  sBIEHUS  (paBHOMEPHOE M  HEPAaBHOMEPHOE  MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE MaJieHUE Tell, pABHOMEPHOE JBUKEHHUE I10
OKPY>KHOCTH, B3aMMOJICHCTBHE TeJl, PEaKTUBHOE JIBUKEHME, KoJieOaTeIbHOE JABMKEHHE (3aTyXarolue U
BBIHYXJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUJKEHUE, OTpPaK€HHE 3BYyKa, MNPSMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPaKEHHWE M NPEIOMIICHHUE CBETa, IIOJHOE BHYTPEHHEE OTpPAXCHHE CBETa,
pasnokeHue Oeloro cBera B CHEKTP U CIIOKEHHE CHEKTPalbHBIX I[BETOB, JUCIEPCHs CBETA,
€CTECTBEHHAsl paJIlOaKTUBHOCTb, BOSHUKHOBEHUE JTMHEWYATOTr0 CHEKTpa M3IY4EHHUs) MO OMHCAHUI0 UX
XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOe SBICHHUE;

® pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3UUYECKUX SBICHUH B OKpYXarolleM MUpe (B TOM YHCIe
¢bu3nyeckue IBIEHUS B IPUPOJIE: MPHINBBI U OTIUBBI, IBHXKeHHE TU1aHeT COJIHEUHOM CUCTEMBI,

pPEaKTUBHOE JIBW)XCHHME JKHUBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSCEHUE,
ceificMMuecKue BOJHBI, I[yHAMM, 9XO, LIBETa TeJl, ONTHYECKHE SBJICHHS B MpPHpPOJE, OMOJOrnyecKoe
JeWCTBUE  BHJIUMOIO,  YJIbTPa(UONETOBOTO Y  PEHTI€HOBCKOTO  M3JIyY€HHH;  eCTeCTBEHHBII
paZMoaKkTUBHBIN (OH, KOCMHUYECKHE Jy4yH, DPaJMOAKTUBHOE U3Iy4yEeHHE MPHUPOAHBIX MHHEPAJOB;
JEMCTBUE PAJMOAKTUBHBIX M3JIyYEHUN HAa OPraHMU3M 4YEJIOBEKA), IIPU ATOM MEPEBOAUTH MPAKTUUECKYIO
3a/1aduy B y4eOHYIO, BBIIETISATh CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKUX SBICHUII;

® ONUCHIBAaTh M3YYEHHBIE CBOMCTBA TNl U (PU3MUECKUE SBICHMS, HUCIIONIB3YS (PU3MUECKUE BETMUMHBI
(cpenHsii 1 MTHOBEHHasi CKOPOCTb TeJla NP HEPAaBHOMEPHOM JIBHJKEHUHU, YCKOPEHHE, NEPEMEILEHUE,
IyTh, YIJOBas CKOPOCTb, CWJIa TPEHMs, CHJA YNPYrOoCTH, CWIA TSKECTH, YCKOPEHHE CBOOOIHOIO
NaJIeHus], BEC Tela, UMITYJIbC Tella, UMITYJIbC CUIIbI, MEXaHNYecKasi padoTa U MOIIHOCTh, HOTEHIIMATbHAS
SHEprus Teja, MOAHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAs SHEPrus CXKATOM NpYyKUHBI,
KUHETHYECKasi SHEPTHs, MOJIHAS MEXaHHUYECKasi SHEPrus, MEepHoj U 4acToTa KojJeOaHui, JUIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKA3aTellb MPEJOMIICHHs CPelbl); PH ONUCAHUU
NPaBUIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT HCIIOJIB3YEMbIX BEJIHYUH, OOO3HAUEHUS W EIUHHIIBI
(Gu3N4eCKUX BEIMYUH, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUYHHY C IPYTHMMHU
BEJIMYMHAMU, CTPOUTH IPaUKU N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BENUHH;



® XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUYECKHE SIBIICHUS U MPOLIECCHI, UCIOIb3Yys 3aKOH COXPaHEHUs
SHEpPIuu, 3aKOH BCEMUPHOTO TATOTECHUS, MPUHIMII CYNEPIO3UIUH CHUJI, NMPHUHLIUN OTHOCHUTEILHOCTH
I"anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJbCa, 3aKOHBI OTPAYKEHMS U MPEJIOMIICHUS CBETA,
3aKOHBI COXpPAHEHHs 3apAJ0BOIO M MacCOBOI'O YHCEN TPHU SIIEPHBIX pEaKIUsIX; NP ITOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA M 3alIUChIBATh €M0 MAaTEMAaTUYECKOE BhIPAXKECHUE;

® O0BACHATH (U3NYECKHE TPOLECCHl W CBOMCTBA TEJN, B TOM 4YHCIE U B KOHTEKCTE CHUTYyalUi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh MPUYUHHO-CIEJACTBEHHBIE CBS3U, CTPOUTH OOBSC
HEHHE W3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpOM Ha 2—3 M3YYCHHBIX CBOMCTBA (DM3WUYECKUX SIBICHHH,
(U3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

e pelaTh pacyETHBIC 3a/1a4M (OMMPAIOIIUECs Ha CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
u (opMybl, CBA3bIBAIOIINE (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBHUS 3a/laud 3alMChIBATh
KpaTKoe yCJIOBHUE, BBISBIISTH HEAOCTAIONINE UM W30BITOUHBIC JaHHBIC, BRIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIE Ui pPEUIeHUs, HPOBOAUTH pacu€Tbl M OLEHMBATh PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YeHUs1 (PU3NIECKON BETMUNHBL;

® pacrno3HaBaTb IPOOJIEMBbl, KOTOpbIE MOXXHO pEIIUTh IPU HOMOIIM (PU3MUECKUX METO/IO0B;
UCMOJNb3ys ONMCAaHUE MCCIECJOBAHUSA, BBIICNATH IPOBEPSEMOE  MPEIIOJIOKEHHUE, OLEHHBATh
IIPaBWJIbHOCTb MOPsAKA MPOBEACHUS HCCIEN0BAaHUS, J€JaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJIbTATHI
HaOJIOACHUH U ONBITOB;

® MPOBOAWTH OIBITHI MO HAOMIOACHUIO (QHU3UUECKUX SBICHUH WM (PU3HMUECKUX CBOWCTB Te
(u3yuenue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHUsl YHEPrUM; 3aBUCUMOCTD MEpHOJa KoJieOaHU
INPY)KUHHOTO MasTHUKAa OT MacChl I'py3a M >KECTKOCTU IMPYKUHbI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJIbIX KOJIeOaHWH; MPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETa, PA3JIOKEHHE OEoro CBETa B CIEKTD;
U3yuyeHHe CBOMCTB M300paK€HMs B IUIOCKOM 3e€pKajle M CBOWCTB M300pa)KeHHs IpenMeTa B
coOuparomiell TMH3e; HAOMIOACHNE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB M3JIYUEHHS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY U3 M30BITOUHOTO HabOpa 000py10BaHMS; OIMCHIBATH X0/ OIBITA U €0 Pe3ysbTaThl,
(hOopMyIIMPOBATH BBHIBOJIBI;

® [POBOAMUTH NPU HEOOXOAUMOCTH CEpUI0 MNPAMBIX H3MEpPEHHi, OIpenesss CpeHee 3HaueHue
u3MepseMoil BenmnunHbl ((POKycHOE paccTosiHHE coOuparoleil JMH3bI); 000CHOBBIBATh BBIOOP criocoda
U3MEpEHUS/U3MEPUTENLHOTO PUOopa;

® [POBOAMTH HCCIIEAOBAHHE 3aBUCHUMOCTEH (DU3MYECKMX BEIMYMH C MCIIOJIB30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHH IPHU PAaBHOYCKOPEHHOM JBMKEHHM O€3 HaualbHOW CKO-
pocTH; mepuoja KojeOaHMM MaTeMaTH4ecKoro MasTHHKAa OT JUIMHBI HUTH; 3aBHCHUMOCTH Yria
OTpaXEHHs CBETa OT yIJla MaJeHHsl U yIJia MPEeJOMJICHUs OT yrijla MajeHus): IUIaHUPOBATh HUCCIIEI0
- BaHHUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHpOBATh pe3yabTaThl MOJYYEHHOM 3aBHUCUMOCTH
(bu3nyeCcCKnX BEITUYHH B BUJIE TaOIHI] U TpauKOB, 1e71aTh BHIBOBI 10 Pe3ybTaTaM MCCIEI0BaHUs;

® TPOBOJUTH KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIUYMH (CPEAHSISl CKOPOCTh M YCKOpPEHHE Tena
IpU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOpEHHE CBOOOJHOTO TMaJeHHs, >KECTKOCTh NPYKUHBI,
KO3 ULMEHT TpeHUs CKOJbXKEHUs, MeXaHuueckas paboTa M MOIIHOCTb, YacToTa U IEpUOJ
KoJIeOaHUH MaTeMaTHYeCKOro M MPYXHHHOTO MAasTHUKOB, ONTHYECKas CHjia COOMpAOLIeH JIHMH3HI,
pavoakTUBHBIN (OH): IUIaHMPOBATH H3MEPEHHS; COOMpATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIMOJIHATE M3MEPEHHUs, CJelys NpPeUIOKEHHOW HMHCTPYKIHMH; BBIYUCIATh 3HAYCHHE BEIUYMHBI U
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YNbTAThl C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHHI;

e CoOI0JaTh MpaBUJIa TEXHUKU 0€30MacHOCTHU MpH paboTe ¢ 1a0opaTOpHBIM 000pYyI0BaHUEM;

e pa3nuyaThb OCHOBHBIE TNPU3HAKM H3YYEHHBIX (U3NYECKUX MOJENe: MaTepualibHas TOYKa,
a0COIOTHO TBEP/IOE TEJIO0, TOUSUHBIH UCTOYHMK CBETa, Jy4, TOHKAs JIMH3A, IUIAHEeTapHasi MOJENb aToMa,
HYKJIOHHAs1 MOJIEJIb AaTOMHOTO s1/1pa;

® XapaKTEepHU30BaTh NPHUHLHUIBI JCUCTBUS M3YUYEHHBIX NPHUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OIOpOM Ha WX OMHUCAHUA (B TOM YHUCIE: CHUAOMETP, JATYMKHU IOJIOKEHHS], PACCTOSHUS U YCKOPEHHMS,
pakeTa, 3XOJIOT, OYKH, MEpPHUCKOI, (oToammapar, ONTUYECKHE CBETOBObI, CHEKTPOCKOI, I03HMETP,
KaMmepa BunbcoHa), HCIIOIB3ys 3HAHUS O CBOMCTBaX (PU3NYECKHX SBJICHUN U HEOOXOIUMBbIE (PU3NIECKUE
3aKOHOMEPHOCTH;

® CIIONB30BaThb CXEMbl M CXEMaTUYHBIE PHCYHKH HW3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIIOTHYECKUX MPOLIECCOB MPH PELICHUH y4eOHO-TIPAaKTHUECKUX 3a/1aY;
OINTUYECKUE CXEMBI JIJIsl IOCTPOEHUS U300pakeHUH B IIJIOCKOM 3€pKajie U cOOMparoIlel JINH3E;



® T[PUBOAUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O NpUMEpax MPAKTUYECKOTO HCIOIb30BaHU
(bM3UYECKUX 3HAHWH B TTOBCEHEBHOM KU3HM JJIsl oOecredeHus1 0€30MacHOCTH MPU 0OpaIieHuu ¢ mpruoo
- paMH ¥ TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0POBbS U COOJIIOJIEHUS HOPM IKOJIOTUYECKOTO
MOBE/ICHUS B OKPYKAIOIIeH cpese;

® OCYILECTBIATh MOUCK HHPOPMAIUHU (PU3UUECKOTO coJiep:kaHus B ceTu VIHTepHET, CaMOCTOSTEIbHO
dbopMynupys TIOHUCKOBBII 3ampoc, HAXOIUTh IYTH OIpPEAETCHUS JOCTOBEPHOCTH MOJYy4YEHHOM
nH(pOpMAIUY Ha OCHOBE UMEIOIINUXCSI 3HAHUN U TOTTOJTHUTEIbHBIX UCTOYHUKOB,;

® CMOJB30BaTh NIPU  BBIIOJHEHWH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy
(bu3MYECKOTO COJIepKaHus, CIpaBOYHbIE MaTepuaibl, pecypchbl ceTu HHTepHeT; BiaaeTh npuémMamu
KOHCIIEKTHPOBAHUS TEKCTA, Ipeodpa3zoBanus HH(GOpMaIK U3 OJJHON 3HAKOBOM CUCTEMBI B JPYTYIO;

® CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBbIE COOOIICHHS Ha OCHOBE HH(GOpMalUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJCpPKAHUS, MyOIMYHO MPEICTABIATh PE3yNbTaThl MPOEKTHOM
WJIM UCCIIEIOBATEIbCKON JEATENbHOCTH; IIPU 3TOM I'PaMOTHO HCIIOIb30BAaTh W3YYCHHBIA MOHATUHHBIN
anmapaT HM3y4aeMoro pasjena (U3MKU U CONPOBOXAAThb BBICTYIJICHHE TMpEe3eHTalueil ¢ y4érom
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHKOB.

TemaTu4yeckoe MJIaHNPOBaHUeE VI Y4eOHOI0 NpeaMeTa

«Puzuka»
7 knace
Ne Haumenosanue pasaena, TeMbl KonanuecTBo 4acos ONEKTPOHHBIE
n/m (umdpoBbie)
Bcero Kontpo | [IpakTnieck [oGpazoBaTenbHbie

npHbIE | me/ pecypehl
pabothl | mabopaTopH
bI€ pabOTHI

Pa3zgen 1. ®usuka u eé poJb B NO3HAHUM 6
OKPY:KAaI0IIero Mupa

1.1. | ®usuka — Hayka o npupoze 2 [[bubimorexa IIOK
https://m.edsoo.ru/7f4161
94]]
1.2. DOU3NYECKUE BEIHYUHBI 2 1 [[bubmuorexa [IOK
https://m.edsoo.ru/7f4161
1.3 | EcTecTBeHHO - Hay4HbIN METO 2 1 [[bubmnoreka LIOK
MO3HAHUS https://m.edsoo.ru/7f4161
Pa3nen 2. [leppoHaya/ibHbIe CBeJeHHs O 5
CTPOEHHH BellecTBa
2.1. Crpoenue BemiecTna 1 [[brbmnorexa ITOK
https://m.edsoo.ru/7f4161
94]]
2.2. | ]JIBmKeHHE M B3aMMOJCHCTBHUE 2 1 [[Bubmroreka [IOK
YaCTHIl BEIIECTBA https://m.edsoo.ru/7f4161
941]
2.3. ArperaTHbie COCTOSIHUSI BELIECTBA 2 [[bHUOIIOTEKa [TUK
https://m.edsoo.ru/7f4161
Paznen 3. [IBu:keHHe H B3aHMo/IeiicTBHE 21
TeNa
3.1. | MexaHudeckoe IBHXKCHHE 3 [[bubmuorexa [IOK
https://m.edsoo.ru/7f4161
3.2. Wnepnus, mMacca, MIOTHOCTh 4 1 1 [[bubmuoreka [IOK

https://m.edsoo.ru/7f4161

3.3. | Cuna. Bunsl cun 14 1 2 [[Pubmmoteka [IOK
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Paznen 4. JlaBienune TBEPABIX TeJ, 21
JKHJKOCTEH U ra3oB
4.1. | laBnenwme. [lepenaua napiieHus 3 [[brbnnoreka IJOK
TBEPBIMH TEJIaMH, KUAKOCTIMU U https://m.edsoo.ru/7f4161
rasamu 94]]
4.2. JlaBiieHue KUIKOCTH 5 [[bubmrorexa IIOK
https://m.edsoo.ru/7f4161
94]]
4.3. | AtmocepHoe naBieHue 6 1 [[bubnuoreka LIOK
https://m.edsoo.ru/7f4161
4.4. | JlelicTBHE KHUIKOCTH U rasza Ha 7 1 3 [[bubmmnoTexa IJOK
MOTPYKEHHOE B HUX TEJIO httpS://m.edSOO.ru/7f416l
Pazaen 5. PaGoTa u MomHOCTb. JHEPrus. 12
5.1. PaGora 1 momHOCTE 3 1 [[bubmrorexa ITOK
https://m.edsoo.ru/7f4161
5.2. | IIpocTbie MEXaHU3MBI 5 1 [[bubimoreka IIOK
https://m.edsoo.ru/7f4161
5.3. | Mexanuueckas dHEpPrus 4 1 1 [[bubnmrorexa IIOK
https://m.edsoo.ru/7f4161
94]]
[ToBTOpeHue 3 1
OO0uree KOJUYECTBO MO NMporpamMmme 68 6 12
TemaTu4yeckoe MJIaHNPOBaHUeE /I Y4eOHOI0 MpeaMeTa
«DusuKa»
8 kJacce
No |Hanmmenosanme pasnena, Tembl KonmuecTBo 4acoB DneKTpoHHBIE (U POBLIC)
00pa3oBaTeNnbHbIE PECypCHI
n/ Bcero Kontpo | ITpakTnue P peesp
n JBHBIE | CKHE /
paboTsl | maboparop
HBIE
paloThI
Paznen 1. TensioBble siBJIeHUS 28
1.1. |Ctpoenue u CBOICTBA BEIIECTBA 7 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4181c
1.2. {TemnoBsie TpOIIECCHI 271 1 5 [[Bu6mmoTeka IIOK
https://m.edsoo.ru/7f4181c
Pa3gen 2. DnekTpuyeckue ¥ MAarHUTHbIE 37
sIBJICHUSI
2.1.| DnexTpuueckue 3apsibl. 3apsHKeHHbIE 7 1 1 [[bubnroTexa IIOK
TeTa M HX B3aMMO/IeHCTBHE h]t;ps://m.edsoo.ru/7f4181c
e
2.2.| IToCcTOSIHHBIH ANEKTPUUECKUI TOK 20 3 7 [[bubimorexa LIOK
https://m.edsoo.ru/7f4181c
2.3.| MarHuTHbIC SBICHUS 6 1 2 [[bubanoreka IIOK
https://m.edsoo.ru/7f4181c
2.4.| Dnextpoma a K 4 [[Bubaurorexa LIOK
FCKTPONATHITTHA HIAYIUH https://m.edsoo.ru/7f4181c
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IToBTOpeHnE

O0uiee KOIHYECTBO 1O MPOrpamMMme

68 8

15

TemaTuueckoe IJIAHUPOBAHHUE 1JIsT yqeﬁﬂoro npeamMera

«©®U3UKA»
KJIacceC
Ne| HammenoBanue pasjena, Tembl KonuuecTBo yacos DneKTpOHHBIE (IU(PPOBHIC)
n/n Bceero Kontpo | IIpakTuue 00pa3oBaTeIbHEIC PECYPCEI
JbHBIE | CKHE /
paboTsl | mabopartop
HBIC
paboThI
Pasgen 1. Mexannuyeckue sIBJICHHUSA 40
1.1.| Mexanuueckoe ABUKEHHE U CIIOCOOBI €ro 10 1 1 [[bubmuorexa LIOK
OIIMCAHNS https://m.edsoo.ru/7f41a4a6]]
1.2.| BzaumoneiicTBue T 20 2 3 [bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
1 3 [[Bubmuorexa [IOK
1.3, 3akome! coxpanerns 10 https://m.edsoo.ru/7f41a4a6]]
Pasmen 2. Mexannyeckue Koae0aHust u 15
BOJIHBI
2.1.| Mexannueckue KoneOaHus 7 3 [[brbanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
2.2.| MexaHndecKue BOJHBI. 3BYK 8 1 3 [[Bubanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
Pa3znen 3. DiieKTpOMarHuTHoOE MoJe U 6
3JIEKTPOMATHHUTHBIE BOJIHBI
3.1 DieKTpOMAarHUTHOE TIONE 1 6 1 2 [[brbnorexa LIOK
SNEKTPOMATHHUTHEIE BOHEI https://m.edsoo.ru/7f41a4a6]]
Pa3nen 4. CBeToBble siBJIEHHSA 15
4.1.| 3aKOHBI PacIpOCTPAaHEHHS CBETA 6 2 [[brbanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
4.2.| JIuH3bI U ONTHYECKHE TIPUOOPBI 6 1 3 [[Bubmnorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
4.3.| PaznoxxeHue 6eoro cera B CHEKTP 3 2 [[bubanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
Pa3gen 5. KBanToBbI€ siBJIEHHS 17
5.1.| UcniyckaHue W TIOTJIOIIEHHE CBETa aTOMOM 4 1 [bubmorexa IIOK
https://m.edsoo.ru/7f41a4a6]]
5.2.| CtpoeHne aTOMHOTO siapa 6 1 1 [brnbmrorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
5.3.| SinepHble peakuun 7 1 [Bubmuorexa OK
https://m.edsoo.ru/7f41a4a6]]
Pa3znen 6. [ToBTOpuTE/ILHO-0000 1AM 9
MOYJIb
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6.1.| TTloBTOpenue u 0600mEHE Kypca 9 2 [[bubanorexa LIOK
¢busuku 3a 7-9 Ki1acc https://m.edsoo.ru/7f41a4a6]]
OOr1Iee KOJMYECTBO YaCOB M0 TPOrpamMMe 102 27
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