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Pabouas mporpamMma mo ydeOHOMY mnpeaMery «®PuU3MKa» Ha YpPOBEHb OCHOBHOTO OOIEro
00pa3oBaHMs COCTaBJIEHA C Y4eTOM pabodell mporpamMmbl BOCIHMTaHUs. BocmurarenbHBIA MOTEHIUA
JAHHOTO Y4eOHOro IpeaMeTa OOeCHeurBaeT pealu3alMio OJIarONpUSATHBIX YCIOBUH JJIsl 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, IpaBHIIaA
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;

- IPUBJICYCHNE BHUMAHUS 00YJAIONINXCS K IIEHHOCTHOMY aCHEKTy 00y4YaroIIMXCsl K MOJIy4YCHHIO 3HAHUH,
HQJIQKUBAHUIO IO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUM H3ydaeMbIX Ha ypoKax sBIJICHUH,
OpraHu3aiys ux padoThl ¢ MOIyYaeMOl Ha ypOKe COIMAIbHO 3HAYNMOM HHpOpMaLnei;

- BKJIFOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE TOMOTAIOT MOJIEP’KaTh MOTUBALIUIO O0YJAIOIIUXCS K
IOJyYEHUIO 3HAHUM, HaJa)KMBAHUIO NO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHUH B Kjacce, IOMOTaroT
YCTaHOBJICHHIO 10OpOKenaTenbHOM atMochepsl BO BpeMsl ypoKa;

- MPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POpM pabOTHl ¢ OOYYAIOUIMMHUCS: WHTEIUICKTYaJbHBIX HIP,
CTUMYJIUPYIOIIUX [T03HABATEIbHYI0 MOTHBALIMIO 00yUarOIINUXCs;

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

- TIPUMEHEHHE TPYNIOBOW paboThl WM paboThl B Mapax, KOTOpBIE ydaT OOyYaroIuXcs 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 M3ydeHus (U3MKH Ha JesITeIbHOCTHOM oOcHOBe. B Hel yuuThIBaroTCs
BO3MOXXHOCTH mpeamera B peanusanuu TpedoBanuii ®I'OC OOO k TulaHUpPYEeMBIM JMYHOCTHBIM W
METaINpeIMETHbIM pe3ysibTaTaM OOydYeHHs, a TaKKe MEXIPEAMETHbIe CBSA3M €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 0011eT0 00pa30BaHusl.

COJAEPKAHUE YYEBHOI'O IPEAMETA «®U3UKA»

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

®usuka — HayKa o npupoje. ABnenus npupoabl. PU3nUecKue SIBICHUS: MEXaHUYECKHUE, TEMJIOBBIE,
AJIEKTPUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenue gusznueckux BenmnunH. Ousnyeckue npudopsl. [lorpemHocTs
n3MepeHuil. MexayHapoHas CUCTeMa €IMHUIL.

Kak ¢wusuka u npyrue ecrecTBEHHBbIE HAyKH M3y4yaloT NMPUPOAY. ECTeCTBEHHOHAy4YHBIH METO]
MO3HAHMS: HAOJIOJCHUE, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIABIKEHUE THUIOTE3, IKCIEPUMEHT I10
MIPOBEpKE TUIOTE3, 00BsCHEHNE HabM01aeMoro siBneHus. Onucanue (GU3NYecKux SBICHUHN C TTOMOIIBIO
MOJIEIIEH.

JleMOHCTpanuu

1. Mexanuyeckue, TEIIOBbBIC, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

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

1. Onpenenenue 1eHBI JeNEHUS MIKAIbl U3MEPUTEIBHOTO Mpudopa.

2. I3Mepenune pacCcTOSHUH.

3. M3mepenne 00bEMa )KHJIKOCTH M TBEPIOTO TElIa.

4. OnpeneneHue pa3mMepoB MaJbIX TeJl.

5. U3mepenune TemmnepaTypsl Py MOMOIIN KUAKOCTHOTO TEPMOMETPA U JaTUHKA TEMIIEPATYPHI.
6. [IpoBenenue ncciaeI0BaHUS 110 IPOBEPKE TUIIOTE3bI: TATLHOCTD MOJIETA IIAPUKA, MYIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTyCKA.



Pa3nen 2. [lepBoHayaibHbIe CBeIeHHS 0 CTPOEHHH BelllecTBA.

CrpoeHue BeliecTBa: aTrOMbl U MOJIEKYNbI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIIECTBA.

JBuxenue vactuil BeuectBa. CBsi3b CKOPOCTH JBUKEHUS YacTHI] ¢ Temmneparypoil. bpoyHoBckoe
neuxkenne, uddysus. BzanmoaelicTBre 4acTUIl BEMIECTBA: MPUTHKCHUE U OTTAIKHUBAHHE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEW U TBEPIABIX (KPUCTATUIMUECKHUX)
Ten. B3auMocBs3b MeXAy CBOMCTBaAMHM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSIX U HUX 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. Ouenka nquameTpa aToMa METOZIOM PAIIOB (C UCIIOIb30BaHHEM (GoTorpaduii).

2. OnbITHI 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO TCUCTBUS CUII MOJIEKYJISIPHOTO TPUTSKCHHUSL.

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
mnaHerax. Bec Tema. Heecomoctb. CrokeHHE CHJI, HalpaBJI€HHBIX 110 OJHOW IPSMOM.
PaBnopeiictByromas cun. Cuna TpeHus. TpeHue CKOJIbXKEHUsS U TpeHHUe MOoKos. TpeHue B mpupoje U
TEXHUKE.

JdeMoHCcTpanuu
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)KEHHS (mapuka B >KUIKOCTH, MOJAETHU
ANEKTPUYECKOTO aBTOMOOUIIS H T. 11.).
2. OmpeneneHue cCpeHell CKOPOCTH CKOJTBbKEHHUsI OpycKa UITH IIApHUKa 10 HAKIOHHOW TIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHus (edopMalun) IpyKUHbBI OT TPUIT0KEHHOM
CHUJIBL.
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. [IlHeBMaTnyeckue MalIMHbl. 3aBUCUMOCTH JABJIEHUS KMJIKOCTH OT TIIyOWHBI.
I'mapocrarudeckuit mapagokc. CooOmmatomiecs cocynbl. [ MapaBanuecKkue MeXaHU3MBbI.

Atmocdepa 3emun u atmMmochepHoe naBieHue. [IpudarHbI CylecTBOBaHUS BO3IYIITHOW 000JI0UYKH
3emmn. Ombir Toppuuennu. M3mepenue atmochepHOro AaBiieHHs. 3aBUCUMOCTh aTMOC(HEPHOTOo
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11t usmepenus atMoc(hepHOoro 1aBaeHusl.

JleiicTBrE )KUJIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BriTamkuBaromas (apxumeoBa) Cuia.
3akoH Apxumena. [InaBanue ten. Bozgyxonnasanue.



JdeMoHCcTpauuu
. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPATYypPHI.
. Ilepenava naBineHus KUIKOCTBIO U Ta30M.
. CooOmraromuecs COCy/bl.
. I'mapasiueckuit 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 TeJIa U OT INIOTHOCTH JKUKOCTH.
5. KoHncrpyupoBanue apeomeTpa UM KOHCTPYUPOBAHKE JIOJKU U ONpeIesieHne e€ TPy30M0AbEMHOCTH.
Pa3zgen 5. PaGora 1 MOIIHOCTH. DHEpPrus.
Mexanundeckas padorta. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblUar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
[Ipumenenue mnpaBuiia paBHOBECHs pbluara K 0JI0Ky. «3o1oroe npaBuio» mexaHuku. KIIJ mpoctbix
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 paGOThl ¥ ONBIThI

1. Onpenenenne paboTHI CUIIBI TPEHHUS TIPY PABHOMEPHOM JIBHKCHHU TeJIa TI0 TOPU30HTAIBHON
ITOBEPXHOCTH.

2. UccnenoBanue yCIoBUI paBHOBECHSI pblYara.

3. Uzmepenne K11/ HakIIOHHOM TUIOCKOCTH.

4. N3ydeHue 3aKOHa COXPAHEHUS] MEXaHUYECKOIH SHEPIHH.

coO~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-
KMHETUYECKON TEOpHH.

Mopenu TBEPAOrO, KUAKOTO M Ta3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucramnmdeckue u
amopdubie Tena. OObSICHEHHE CBOWCTB Ta30B, KHJIKOCTEH U TBEPABIX TeNl Ha OCHOBE TMOJOKEHHIMA
MOJIEKYJIIPHO-KUHETUUeCKOU Teopun. CMauynBaHue W KallWUISIPHBIC sIBJIEHUA. TemioBoe pacimpeHue u
cKatue.

Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBWKEHUS YacTHIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHEW JSHEPTrUu: TerJionepenada M CoBeplieHne paboThl. Bumbl
TEIJIONEePEeIaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHHE.

KonuuecTBo TemnoThl. Y ienbpHas TEIIOEMKOCTD BellecTBa. TermToo0MeH 1 TeIOBOe paBHOBECHE.
VYpaBHenue temoBoro Oananca. [lnaBieHue u oTBepAEBaHME KPHUCTAUIMYECKUX BEIIECTB. Y IeNbHAS
teruiota miasneHus. [lapooOpazoBanne u kouzaeHcanus. Mcnapenue. Kumenue. YienpHas Teriora
nmapoo0pa3zoBaHus. 3aBUCUMOCTb TEMITEPaTyphl KATICHHS OT aTMOC(EPHOTO /TaBIICHHUS.

Bnaxxnocts Bo3nyxa.

OHeprus TOIIUBA. Y IeJIbHAS TEIUIOTa CTOPAHMSL.

[Mpunnume! padotel TermoBeix apurateneid KITJI TeruoBoro nBuratens. TerioBble OBUTATENH U
3al11Ta OKPYKAKOLIEH CPEIbl.

3aKOH COXpaHEHUs U MPEBPALLIEHUS YHEPTUU B TEIUIOBBIX MPOIECCax.

JdemMoHcTpanuu



. Habnronenne OpOoyHOBCKOTO JBMXKEHUSI.

. Habmonenue muddysun.

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

. I3MeHeHue 1aBieHus ra3a pyu U3MEHEHUH 00bEMa M HarpeBaHUH WIIH OXJIAXKICHHUH.
. IIpaBuia uamepeHus remmneparypsl.

. Buael remionepenayu.

. OxnaxJeHue 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.

O©CoOoO~NOoO UL WN P

JlabGopaTopHble pad0ThI M ONBITHI

1. OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbBITH IO BRIPAIIMBAHHUIO KPHCTAIOB TOBAPEHHOM COJTM UJIH caxapa.

3. OnbIThI 10 HAOIIOIEHUIO TEIUIOBOIO PACHIMPEHMSI [a30B, )KUAKOCTEH U TBEPABIX TEI.

4. OrmpeneneHue qaBiIeHUs BO3AyXa B OaJUIOHE IIIIPHUIIA.

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 LIUJIMHAPOM.

10. Onpenenenne yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIapeHusl.

12. OnpeneneHrie OTHOCUTENILHON BIaXKHOCTH BO3/1yXa.

13. Onpenenenne yaenbHON TETIIOTHI TUIABJICHUS JIBAA.

Paznen 2. DaexkTpuyeckue M MATHUTHbIE SIBJICHUS

Onektpusanus Ten. [[Ba pona anekTpuueckux 3apsaaoB. B3anmoaencTere 3apspkeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTH CHJIBI B3aMMOJICUCTBHS 3apsHKEHHBIX TEJI OT BEJIMYMHBI 3apS0B U PACCTOSIHUS
MEX1y TEIaMH).

OnekTpuueckoe mosie. Hanpspk€HHOCTB  AeKTpudeckoro mojs. [IpuHIMMm — Cymeprio3uiuu
AIEKTPUYECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu anekTpuueckux 3apsiioB. DJIEMEHTapHbINM 3leKTpudeckuid 3apsia. CTpoeHue aroma.
[TpoBOMHUKY U TUINEKTPUKU. 3aKOH COXPaHEHUS MIEKTPUIECKOTO 3apsia.

DIIEKTPUUECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS DJEKTPUUYECKOTO TOKA. MICTOUHMKHU MOCTOSIHHOTO
ToKa. JIeHCTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKUN TOK B
KUIKOCTSAX U razax.

Onexrpuueckas nenb. Cuna Toka. DieKkTpudeckoe HampspkeHue. COnpoTHBIIEHHE NMPOBOIHUKA.
YnenbHOE cCONpOTHUBJIEHUE BemiecTBa. 3akoH Oma miua ydactka nenu. IlocnenoBarenbHoe U
napajuieJIbHOE COEJUHEHNE TPOBOTHUKOB.

PabGotra u MomIHOCTH 3JeKTpuuecKkoro Toka. 3akoH Jxoyms—JleHuma. DnekTpuyeckue LEnu u
MOTpeOUTENN IIEKTPUUIECKON dHEpruu B ObITy. KopoTkoe 3ambikaHueE.

ITocTosiHabIe MarHuThl. B3anmMoaelcTBHE MOCTOSHHBIX MarHUTOB. MaruutHoe 1moje. MarHuTHoe
noje 3eMJIM U €ro 3Ha4eHue s Ku3HU Ha 3emie. OnbIT OpcTea. MarHuTHOE MoJie 3JIEKTPUUYECKOTO
ToKa. [I[puMeHeHne MeKTPOMAarHuTOB B TeXHUKE. JleficTBME MarHUTHOTO MOJIsi HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTATENIb TOCTOSHHOTO TOKa. VICmonb3oBaHWE JJIEKTPOJBUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.



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

JdemMoHcTpanuu

DJeKTpu3anus Teul.

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 CUITbl TOKa aMIIEpPMETPOM.

13. M3mepeHune 31eKTPUIeCKOro HampsHKEHUST BOJIBTMETPOM.

14. PeocTaT 1 Mara3uH CONPOTHUBIICHHA.

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 UHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BOZHUKHOBEHHUSI.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.

RBOON 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. OmBbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTH 3JEKTPUUECKOT0 CONPOTUBIICHNUS POBOAHUKA OT €T0
JUTMHBI, TIJIOLIA/IU TIONIEPEYHOr0 CeYEeHUs M MaTepuaa.

8. TlIpoBepka npaBuiia CIOKEHHs HAPSHKEHUN TPU MOCIIEA0BATEIbHOM COEAMHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Ui CHIIbI TOKA IIPU MapajuIeIbHOM COEIMHEHHH PE3UCTOPOB.

10. Onpenenenue pabOThI ANMEKTPUIECKOTO 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 AeHCTBUS AIEKTPHUUECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnBITHL, AEMOHCTPHUPYIOIIE 3aBUCUMOCTh CHJIBI B3aMMOICHUCTBUS KATYIIKA C TOKOM ¥ MarHuTa OT
CHJTBI TOKA W HANPaBJICHUS TOKA B KaTYIIKE.

18. Uzyuenue neiicTBUS MAarHUTHOTO TIOJIST HA TIPOBOJHHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHHe pabOTHI AIEKTPOIBUTATEIIS.

20. N3mepenne KI1J] amexTpoaBUTaTeIbHON 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: CHila TPEHHS! CKOJIbKEHHUS, CUjla TPEHUs IOKOS,
JIpYrue 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.

Nmnynsc Tena. U3menenue ummynbca. Mmnynbe cuiibl. 3aKOH COXpaHEHUs1 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
ckarod mnpyxkuHbl. KuHernueckass sHeprus. Teopema O KMHETUYECKOW HHEPrUU. 3aKOH COXPAHECHUS
MEXaHUYECKON IHEPIHH.

JeMOoHCTpauuu

1. HabnroneHune MEXaHHMYECKOTO JBHKCHHSI TEJIa OTHOCUTEIFHO PA3HBIX TEJI OTCUETA.

2. CpaBHeHHE ITyTeH U TPACKTOPHI IBUKEHHS OJJHOTO U TOTO K€ TeJla 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. HabGmronenue paBeHCTBa CHII TIPHU B3aUMOJICHCTBUH TE.

9. M3mMeHeHue Beca Teja MpU YCKOPEHHOM JBM)KECHUU.

10.ITepenava umirysbca mpu B3aUMOICUCTBUH TEII.

11.ITpeobpazoBanus YHEPTUH MPU B3aUMOACUCTBUU TEl.

12.CoxpaHeHue uMIyJbca pu HEYIpyroM B3auMOJAEHCTBHUH.

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. KoHcTpynpoBaHue TpakTa JJis pa3roHa U JATbHEUIIIET0 paBHOMEPHOTO JBKEHUS IIApUKa WA
TEJICKKHU

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WK JBUKCHUS IAPHKa M0 HAKJIOHHOM
TJTOCKOCTH.

3. OmpenerneHre yCKOPEHUS Tella IPU PABHOYCKOPEHHOM JIBHKCHHH 110 HAKIIOHHOW TUTOCKOCTH.

4. VccnenoBaHre 3aBUCUMOCTH TyTH OT BPEMEHH TMPH PABHOYCKOPEHHOM JIBIDKEHUH 0€3 HadaabHOM
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 TP PABHOMEPHOM JBMKCHUU TeJIa IO TOPU30OHTAITLHOM
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
CpolicTBa MexaHW4eCKUX BOJIH. [IpojosibHbIE M momnepeuHble BOJIHBL. JlJIMHA BOJHBI M CKOPOCThH €€
pacripocTpaHeHHs. MeXxaHnuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa 1 BbicOTa TOHA. OTpaxkeHue 3Byka. UHPpa3ByKk 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.

JlaGopaTopHbIe paGOThl ¥ ONBIThI

1. Onpenenenne 9acTOTHI U IMEPHOJIa KOJICOAaHHI MAaTEMATHYECKOTO MAsITHHKA.

2. OmpeneneHre 4acTOThI U MEPUOJIa KOJIeOaHH MPYKMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIEpHUOIa KOIEOAHUH MOBEIICHHOTO K HUTH Tpy3a OT JTHHBI HUTH.
4. VlccnenoBaHue 3aBUCUMOCTH MepHOJia KoJIebaHuii Py KHHHOTO MasiTHUKA OT MacChl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH Mepro/ia KoueOaHuii rpy3a, IOABEIIEHHOTO K HUTH, OT Macchl rpysa 6.
OMNBITHI, IEMOHCTPHPYIOIINE 3aBHCUMOCTb ITepHojia KOJIeOaHUH PY>KUHHOTO MasTHAKA OT MacChl Tpy3a
1 KECTKOCTHU TPYKUHBI.

7. 3mepeHue yckopeHus: CBOOOTHOTO MaIeHus.

Pazpnen 3. DiieKTpoMarHuTHOE 1M0J1€ ¥ 3J1eKTPOMATHUTHBIE BOJTHBI

DNEeKTPOMarHuTHOE MoJie. DJIeKTPOMAarHUTHBIE BOJHBL. (CBONCTBA AJIEKTPOMATHUTHBIX BOJH.
[Ikana >meKTpOMarHUTHBIX BOJH. VCIIONIb30BaHNE JIEKTPOMArHUTHBIX BOJH /7Sl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupojaa ceeta. CKOpocTh cBeTa. BoIHOBBIE 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.

Pasnen 4. CBeToBbI€ AABJIEHUS

JlyueBas monens cBera. Mcrounuku ceera. I[IpsMonnHeliHOe pacipocTpaHEHUE CBETA. 3aTMEHUS
Comuua u Jlynel. Otpaxenue cBera. [lmockoe 3epkaiio. 3aKOH OTpaKeHUs CBETA.

IIpenomiienne cBera. 3akoH IpernomileHUs cBera. llomHOe BHyTpeHHee OTpakeHHE CBETa.
Hcnonb30BaHne MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xon nyueit B muH3e. OnTudeckas cucrema GoToarnmapara, MUKpOCKOIa U Teneckora. ['ma3
KaK OITHYecKas cucTeMa. bin30opyKocTh U JallbHO30PKOCTb.



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

JdeMoHCcTpauuu

[IpssMOnMHENHOE pacIIPOCTPAaHEHUE 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.

[Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10.Moxenb riiaza.

11. PaznosxeHue 0€oro cBeTa B CIIEKT.

12.TTomy4yeHue 6€0T0 CBETA MPH CI0KCHUHU CBETA Pa3HBIX I[BETOB.
JlaGopaTopHbIe paGoThl M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHHUSI CBETOBOTO JIy4a OT YIJIa MajeHuUs.
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. OMBITHI 11O PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONBITHI IO BOCIIPUSATHUIO IIBETA TPEIMETOB IIPH UX HAOIIOJACHUN Yepe3 [IBETOBbIC (PUIIBTPHI.

©ooNo~wWN PR

Pazgen 5. KBanToBbIe siB1eHUsI

OmnbiTel Pesepdopna u mmanerapnas mozaenb aroma. Moxens aroma bopa. Mcnyckanue u
norjaoueHue ceera atoMoM. KanTel. JInHeuaTele CLIEKTPBI.

PaguoaktuBHOCTh. Anb(a, OeTa- u ramma-usnyudeHus. CTpoeHue aTomMHoro sapa. Hykionnas
MOZENIb aTOMHOTO sapa. M3oronel. PannoaxrtuBHble npespamienus. [lepuosn momypacnaga aTOMHBIX
A1Eep.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHMs 3apsiIOBOTO M MAacCOBOIO YHUCEN. DHEpPrus CBSI3U
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. CniekTp Boopoa.

4. HabmoneHue TpekoB B kamepe BunbcoHna.

5. Pabora cuérurka HOHU3UPYIOUINX U3TyYSHUH.

6. PerucTparnus nu3my4eHus NpupOAHBIX MHHEPATIOB U MTPOAYKTOB.

JlaGopaTopHbIe paGoThI 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
MPEIMETHOTO COJEPKaHHUsI U OIbITa JAEATENbHOCTH, NMPHOOPETEHHOTO IMPH H3YYEHUH BCEro Kypca
¢bu3ukM, a TaKXke I MOJArOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (HU3MKe s
o0yyJaromuxcs, BEIOPaBIINX 3TOT y4eOHBINA MpeMeT.

[Tpy U3y4eHUM NAHHOTO MOIYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BHJbI JI€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 0OeCreuuBaeTcs JOCTUKEHHE IMPEIMETHBIX M METalpeJAMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00yueHus, (OPMHUPYETCsl €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOOB



WCCIICTOBAHMSI SIBJICHUM MPUPOIBI U TEXHHUKH, OBIAJICHUE YMEHHUSIMH OOBSICHITH (DU3MUECKUE SBIICHUS,
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 TOJYYEHHBIX 3HAHWK pPACMO3HaBaTh U HAYYHO OOBSACHATH (DU3UYECKHE SBJICHHS 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,
HalpuMep, NPAKTUYECKOTO HCMIOJIb30BAHUS PA3JIMUYHBIX MCTOYHUKOB DHEPIHMM HAa OCHOBE 3aKOHa IIpe-
BpALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.

Kaxnas w3 TeM [JaHHOrO paslena BKIIOYAeT SKCIEPUMEHTAIBbHOE HCCIel0OBaHue O0000IIA0NIEero
xapakTtepa. Pa3gen 3aBepmiaercss NMPOBEACHHWEM AMArHOCTHYECKOW M OIICHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.
IVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOTI O IIPEJMETA «®U3UKA»

N3ydenue yueOHOro mpeamera «dusmka» Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs JOJIKHO
obecrieunBaTh  JOCTIOKCHHE  CIICAYIOIIMX  JIMYHOCTHBIX, METANpPEAMETHBIX H  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.

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

JUYHOCTHBIE PE3YJIBTATHI

IMaTpuoTHYeCKOe BOCIMTAHME:
— TMpOSIBJICHUE HHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PH3MUECKON HAYKH;
— IIEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSIM POCCHICKUX YUEHBIX (PU3HKOB.

I'paxxnanckoe ¥ 7yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

— TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYKICHHH OOIIECTBEHHO-3HAYMMBIX 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{leHHOCTH HAYYHOI'O NTO3HAHUA:

— OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAyKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUM, BAXKHENIIEN COCTABIIAIOLIEH KYJIbTYPHI;

— Ppa3BUTHE HAYYHOU JIFOO03HATEIHFHOCTH, MHTEPECA K UCCIIEIOBATEIHCKON AEATEIHHOCTH.

dopmMupoBaHue KYJbTYPbl 310POBbsl U IMOIUOHAIBLHOIO 0J1arONMOJTyYHA:

— 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 YYacTHe B PEIICHUH MPAKTHUYECKUX 3a]ad (B paMKaX CEMbH, IIKOJbBI, TOpPOJa, Kpas)
TEXHOJOTHYECKON U COLMATbHON HAMpPaBIEHHOCTH, TPEOYIOIIKUX B TOM YHUCIE U (PU3MUECKHUX 3HA
HUH;

— HHTEepec K MPaKTHUYEeCKOMY H3yUeHHIo mpodeccuii, CBI3aHHBIX ¢ GU3UKOU.

JKoJ10ruyecKoe 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 M3MeHsIIOIMUMCH YCJI0BHAM COIMAIBHON U PUPOJTHOM CpPebl:

MOTPEOHOCTh BO B3aMMOJICHCTBUHU TPU BBIMOJHEHUU KCCICIOBAHUNA M TMPOEKTOB (PU3MUecKOn
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHHSM JIPYTHX;

MTOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEIbHOCTD;

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
OCJIENCTBUI.

METAIIPEJMETHBIE PE3YJIbTATBI

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

obyyarorerocst OyyT copMUpOBaHbI MeTANPeIMeTHbIE Pe3yJIbTaThl, BKIIOUAIOIINE I03HABATEIIbHbIE
YHHUBEpCaJbHbIe y4eOHBIE JCHCTBUS, KOMMYHHKATHBHBIC YHHBEpCAJbHBbIE y4deOHBIC JeiCTBUS,
pEryJaTUBHbIE YHUBEPCAJIbHbIE YUEOHbIE IEHCTBUS.

ITo3HaBaTebHBbIE YHUBeEPCAJbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBble Joruyeckue aeiicTBus:

BBISIBIISATh M XaPaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBICHUI);

YCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIacCH(UKALUMU, OCHOBAHMSA JJsi 000OUmICHUS W
CpaBHEHUS,;

BBIBISITH 3aKOHOMEPHOCTH W IPOTHBOPEUUs] B pPacCMaTpUBacMbIX (hakTax, JaHHBIX U
HAOJIOACHUAX, OTHOCSIIMXCS K (PU3NIECKUM SIBJICHUSIM;

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:

HCII0JIb30BaTh BONPOCHI KAaK UCCIIE0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

MPOBOAUTh IO CaMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOXHBIA (U3NYECKUi
HKCHEPUMEHT, HEOOJIBIIOE UCClIe0BaHUE (PU3MUECKOTO SBICHHUS;

OLIEHMBaThb Ha TPUMEHHMMOCTb U JIOCTOBEPHOCTb MH(OpMaIMIo, IOJYyYEeHHYI0 B XOJe
HCCIEA0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyJIMpOBaTh 000OIIEHHS W BBIBOJABI MO pe3yjabTaTaM IpPOBEAEHHOIO
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 Pa3IMyHble METOMAbl, MHCTPYMEHTBl M 3alpochl NMPH MOUCKE U 0TOOpe MH(pOpMaLun
WM JTaHHBIX C YYETOM MPEIOKEHHON yuyeOHOH du3nyecKkoil 3ai1auu;

aHaAJIM3UPOBaTh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HMH(DOPMALMIO DPA3IUYHBIX BUIOB U
(bopM npencTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHMalbHYIO  (OpMy  TpeacTaBieHUs  UHPOpPMALUU U
WUTIOCTPUPOBATH pellaeMble 33]ja4l HECJIOKHBIMU CXEeMaMH, AUarpaMMaMy, HHOU rpaduKoil 1 ux
KOMOHMHALUSIMU.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE e CTBUSA

— 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;

— CONOCTAaBJSITh CBOM CYXKAEHUSA C CYXICHHUSIMH JPYTrUX YYaCTHUKOB JUaora, oOHapyX HUBaTh
pa3IM4Me U CXOICTBO MO3ULIUH;

— BBIPAXKATh CBOKO TOUKY 3PCHHSI B YCTHBIX U MUChbMEHHBIX TEKCTAX;

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

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

— TMPUHUMAThH [IEJTU COBMECTHOH JIeATEIHHOCTH, OPraHU30BhIBAThH NCHCTBUS 0 €€ JOCTHIKCHHIO:
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 APYTUMHU YIEHAMU KOMaH/IbI;

— OIIEHUBATh Ka4eCTBO CBOETO BKJIa/ia B OOIIUIT MPOAYKT MO KPUTEPHSIM, CAMOCTOSATEITHHO
chOpMYyIMPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHS.

PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHBIE IeiicTBUS
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);

— CaMOCTOSITEJIEHO COCTABIIATH AITOPUTM pelIeHus (PU3NYECKON 3aa4M WM TUTaHa UCCIICIOBAHHUS C
y4€TOM HMMEIOILIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeiaraeMbie
BapUaHTHI PELICHUII;

— Jlenath BEIOOP U OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

— JlaBaTh a/ICKBATHYIO OIICHKY CUTYaIlMU U MpeJuiaraTh 1iaH e€ U3MEHEHUS;

— OOBSICHATH NMPHUYMHBI TOCTHKEHUS (HEIOCTHXKEHUS) pe3yNIbTaTOB JEATEIbHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY ONBITY;

— BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (HU3HUECKOTO
WCCIIEIOBAaHMUS WU TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, 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,
MMOHMUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

— TPHU3HABATh CBOE MPaBO Ha OMIMOKY MPH PeIIeHWH (PU3UYECKHUX 3a7ad WIH B YTBEPKICHUSAX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HNPEAMETHBIE PE3YJBbBTATBI CBOEHUSA YYEBHOI'O TIPEJMETA «®usuka»

7 KJIACC

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

oOyyarolmuxcst yMEeHUH:

® CIIOJIB30BaTh MOHATHS: (PU3MYECKHMEe W XUMHUYECKHE SIBJICHUS; HAONIOJIEHHE, HSKCIEPUMEHT,
MOJIeJIb, TUIOTE3a; €AMHULIBI (PU3NUYECKUX BEJIMYUH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BEIlleCTBa
(TBE€pmoe, HKMIKOE, Ta3000pa3HOE); MEXaHHYECKOoe JBIKEHHE (paBHOMEpHOE, HEepaBHOMEpPHOE,
NPSIMOJIMHENHOE), TPAaeKTOpHUs, paBHOJEHUCTBYyIOIIAs cwi, aAedopmanus (ympyras, IUIacTHYEcKast),
HEBECOMOCTB, COOOIIAIONINECS COCYIBL;

e pasnuyarh sBieHus (AMPPy3us; TEII0BOE ABUKEHHE YACTHI] BEILIECTBA; PABHOMEPHOE JABM)KECHUE;
HEpPaBHOMEPHOE JIBIKEHUE; UHEPLIMS; B3aUMOJICICTBHIE Tel;, paBHOBECHE TBEPABIX TN C 3aKPEIIEHHON
OCBIO BpallleHMs; Ilepeada JIaBIeHUs! TBEPABIMU TEJIaMU, KHUAKOCTSIMU U ra3aMu; atMochepHoe



JaBJICHUE; TUUIaBaHUE TeJ; IMPEBpAIICHUS MEXaHWUYECKOM SHEpPruH) MO OMUCAHUIO HUX XapPaKTEPHBIX
CBOWCTB U Ha OCHOBE OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3UUYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NYECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B TOM YHCIIe
¢bu3nuecKue ABIECHUS B MPUPOJIE: MPUMEPHI ABIKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KUBOM U HEKUBOI
MIPUPOJIC; NEHCTBUE CHUIIBI TPEHHS B MPUPOJIE M TEXHUKE; BIUSHUE aTMOC(HEPHOTO JABICHUS HA KUBOU
OpraHu3M; IUIaBaHUE PBIO; PhIUArd B TEJIe YEJOBEKA; MPU 3TOM IEPEBOJIUTH MPAKTUYCCKYIO 3a/1ady B
yueOHYI0, BBIJIENIATH CYIIECTBEHHBIE CBONCTBA/MIPU3HAKN (DU3HUECKUX SIBICHUM;

® OIUCHIBATh M3yYCHHBIC CBOWCTBA TEN U (PU3UUYCCKUE SIBICHUS, UCTIONB3YS (PU3NYCCKUE BEITUIMHBI
(Macca, 00BEM, TUIOTHOCTD BEILLECTBA, BPEMS, IyTh, CKOPOCTb, CPEAHSISI CKOPOCTb, CHUJIA YIIPYTOCTH, CUIa
TSKECTH, BEC Tella, CUila TPEHUs, JaBieHue (TBEPAOIO Teja, )KUIKOCTH, ra3a), BHITAIKUBAIOLIAS CUJa,
MEeXaHH4YecKas pabdoTa, MOIIHOCTh, IJICUO CHJIBI, MOMEHT CHJIbI, KO3O(Q(HUIUEHT TOJIE3HOTO ICHCTBUS
MEXaHU3MOB, KHHETHYECKasi M MOTEHUUAIbHAsI YHEPIUsl); MPU ONHCAHUM MPABUIBLHO TPAKTOBATh (HU3H
YECKUI CMBICIT UCTIONB3YEMBIX BEJIMYMH, UX 0003HAYCHUS U CAMHUIIBI PU3NYSCKUX BEITUYHH, HAXOJIUThH
(dbopMyIibl, CBSI3bIBAIOLINE JAaHHYIO (DU3MUECKYIO0 BEUYHMHY C APYTMMHU BEITMYMHAMMU, CTPOUTH IpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (U3NYCCKUX BEITUYNH;

® XapaKTepHu30BaTh CBOMCTBA Tell, GU3MUYECKUE SBJICHUS U MPOIECChI, UCTIONb3Ys NMPaBUIa CIOKEHUS
cwl (BHOJb OJHOW mpsiMoi), 3akoH I'yka, 3axoH Ilackans, 3akoH ApxuMmena, NpaBUJIO PABHOBECUS
peiuara (00Ka), «30J0TOE MPABUIO» MEXaHUKH, 3aKOH COXPAaHEHHS] MEXaHHUUECKON 3HEPTUu; IpU ITOM
JlaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIUCHIBATH €70 MATEMaTHYECKOE BBIPAKEHHCE;

e OOBACHATH (PU3MUECKHE SIBICHHS, MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE€ M B KOHTEKCTE
CUTYAalMil IPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BISABIATh IPUUYNHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
o0BbsicHeHUE U3 1—2 JTIOTUYECKUX MAaroB ¢ ONOpoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (PM3UYECKUX SIBICHUH,
(bu3MYECKUX 3aKOHA U 3aKOHOMEPHOCTH;

e pemarh pacy€THBIC 33Ma4d B 1—2 JEWCTBHS, HCIONB3YS 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIIUE
(bu3nuecKre BeIMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4H 3allMChIBATh KPATKOE YCIOBUE, MO

® CTaBJIATh (PU3UYCCKUC BEIMYUHBI B (DOPMYJIBI U TPOBOAWTH PACYETHI, HAXOJHUTH CIPABOYHBIC
JaHHBIC, HEOOXOJMMBIC IJIs PEUICHMs 3a1ad, OIEHUBATh PEATMCTHYHOCTH IMOJYYCHHOW (Qu3ndecKon
BEJINYUHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPU MOMONIM (U3HUYECKUX METOJOB; B
OMHUCAHUU MCCJIEJIOBAHMS BBIICIATH MPOBEPSEMOE MPEANONIOKEHUE (TUIIOTE3Y), pa3indaTh U UHTEPIPE
TUPOBATh IMOJIYYEHHBIN pe3ynbTaT, HAXOIWTh OMIMOKM B XOJ€ OMbITa, JielaTh BBIBOABI IO €ro
pe3yibraTam;

® TPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3MYECKHX SABIEHUN WM (PUIUYECKHX CBONCTB TEI:
(dbopMynupoBaTh MPOBEpsiEMbIe MPEINON0KEHUs, COOMPATh YCTAaHOBKY U3 IMPEAJIOKEHHOr0 000pyaoBa
HUS, 3aMUCHIBATh X0 OIbITa U (POPMYJIMPOBATH BHIBOJIBI,

® BLHINIOJIHATH MPSMBIE HU3MEPEHMs] PACCTOSHUSA, BPEMEHH, MAaCChl Tena, O0BEMA, CWIBl U
TEMIIEPAaTypbl C HCIIOJIIb30BAHUEM AaHAJOTOBBIX W IUGPOBBIX MNPUOOPOB; 3aMKUCHIBATH MOKA3aHUS
mprOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® TPOBOJUTH UCCICOBAHHE 3aBUCUMOCTH OJIHOM (PHU3UYECKOW BEIMYMHBI OT JAPYro ¢
HCIIOJIH30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBIIKYIIIETOCS TEJIa OT BPEMEHHU
JBUKEHUsSI TeJa; CUJIIbl TPEHUS CKOJBXKEHHUs OT Beca Tella, KauecTBa 0OpabOTKM MOBEPXHOCTEH Ten |
HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAJA CONMPHUKOCHOBEHUS TEN, CHUJIIBI YIPYTOCTH OT Y/UTMHEHUS
MPYKUHBI; BBITATKUBAIONIEH CUIIBI OT 00BbEMa MOTPYKEHHON YacTH Tella U OT IUIOTHOCTH XKHUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT INIyOHHBI, Ha KOTOPYIO MOTPYKEHO TeJO0; YCIOBUM IIaBaHUs Tedl,
yCIIOBUI paBHOBECHsI phluara M OJIOKOB); y4acCTBOBATh B TUIAHWPOBAHUU y4EOHOTO HCCIEAOBaHUs, COON
paTh YCTAaHOBKY W BBITIOJHATh U3MEPEHUs, CIEIys MPEIOKEHHOMY TUIaHy, (UKCHUPOBATH PE3yJIbTAaThI
MOJIYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIMYMH B BUJE MPEIJIOKEHHBIX TaOMHUI] U rpadukoB, neiaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIICI0BAHMUS;

® TPOBOJUTH KOCBEHHBIE M3MEpEHHUs (PU3MUECKHX BEIMYMUH (TUIOTHOCTH BEIIECTBA >KUIKOCTH M
TBEPJIOTO TEJA; CUJIA TPEHUS CKOJIBKEHHMS; TaBJIEHWE BO3/yXa; BHITAJKUBAIOIIAs CHJIA, IEWCTBYIOIIAs Ha
MOTPY)KEHHOE B JKHJIKOCTh TeJIO; KOA(D(HUIIMEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXaHU3MOB), CIIETYsI
MPEITIOKEHHOM MHCTPYKIIMU: TIPU BBIMOJTHEHUN U3MEPEHUI cOOUpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYUCIISITH 3HAYCHUE UCKOMOM BETTUYMHBI,

e coOIroAaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ 1ab0paToOpHBIM 000PYIOBAHHUEM;



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

® XapaKTepHU30BaTh INPHHIUINGI ICHCTBHA H3YYEHHBIX NPHOOPOB M TEXHHYECKHUX YCTPOWCTB C
ONOPOM Ha WX OMMCAaHMA (B TOM YHMCIIC: MOIIUITHUKH, YCTPOWCTBO BOAONPOBOJA, T'MAPABINYCCKHUNA
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
¢bu3nveckoro

® COJEpXKaHUsA, CIPaBOYHBIC Marepuaibl, pecypchl ceth VIHTepHEeT; BiageTh IpUEMaMU KOH-
CIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POPMAIIMH U3 OTHONW 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
pe3ynbTaTax MPOEKTOB WM y4eOHBIX HCCICJOBAaHMIA; IPU 3TOM TPaMOTHO HCIIOIb30BaTh HM3YyYCHHBIN
MOHATUMHBIN anmnapar Kypca QU3UKH, CONPOBOKIATh BBICTYINIEHUE MPE3EHTALUEH;

® [P BHINOJIHEHUHN Y4eOHBIX HMPOEKTOB M MCCIIEAOBAHHUHA PACHpPEIeNsiTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBHUHU C IIOCTABJICHHBIMHU 3aJadyaMH, CJICIUTH 3a BBIITOJHCHUEM IIJIaHa HeﬁCTBHﬁ, aICKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIQJA B JCATCIBHOCTh TPYIIBL, BBICTPAMBaTh KOMMYHUKAaTHBHOE
B3aHMOII€I>'ICTBI/IC, YUUThIBasA MHCHHUEC OKPYXKAIOUINX.

8 KJIACC

[IpenmerHbIe pe3ynbTaThl HAa 6230BOM YPOBHE JIOJKHBI OTPaXXaTh CPOPMHUPOBAHHOCTD Y
o0yJaroImuxcst yMeHUH’:

® CIIOJIb30BAaTh MOHSATHSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB U MOJEKYI,
arperaTtHble COCTOSIHUS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tela, HACHIIIEHHbBIM U HEHAChI
-IIEHHBIM Tap, BJIAXKHOCTb BO3[yXa; TEMIlepaTypa, BHYTPEHHSS DJHEpIus, TEIUIOBOM JBUTATEb;
AJIEMEHTAPHBIN JEKTPUUYECKUH 3apsA]l, MEKTPUUECKOE TI0JI€, TPOBOAHUKH U TUAIEKTPUKH, IOCTOSHHBIM
ANEKTPUYECKUIN TOK, MAarHUTHOE T10JIE;

e pa3nuyaTh SIBIEHUS (TEIUIOBOE paclIMpeHue/ckaTue, Temsonepeaaya, TEIIOBOE paBHOBECHE,
CMauMBaHWE, KalWJUIIPHBIE SIBICHUSA, WCHApeHHe, KOHAEHCAllUs, I[UIaBJIEHUE, KPUCTAJUIM3AIUL
(oTBepAeBaHuE), KUMIEHUE, Teryonepeaaya (TeIonpoBOIHOCTb, KOHBEKIINS, 3ITyUEHUE); SIEKTPU3ALIUI
T€J, B3aUMOJICHCTBUE 3apSAI0B, NEHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBHE
MarHuToB, JIEHCTBUE MarHUTHOTO TOJISI Ha IPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHIYKIHUS) 10 OIU
CaHHMI0O MX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (u3nueckoe
SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3UUYECKUX SBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIE
¢u3nueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHHWE M KalWUIApHBIE SIBICHUSA B NPUPOJE,
KpUCTaUIBl B Ipupoje, usnyueHue CoiiHia, 3amMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE
POCBI, TYMaHa, UHesl, CHETa; AJIEKTPUUYECKUE SBJICHUS B aTMOC(epe, AIEKTPUIECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3emiu, Apeid Moo CoB, pojb MAarHUTHOTO TOJIS IS )KU3HU Ha 3emile, MOJIIPHOE CU
SHHUE; TPU OTOM [EPEBOJUTh NPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIIEIATh CYILIECTBEHHbIE
CBOWCTBa/IpU3HAKU (U3UUECKUX SBICHUIA;

® OIIMCHIBATh M3yUEHHBIE CBOMCTBA TeNl M (PU3MUYECKUE SIBICHUS, MCIONb3Yys (U3MUECKHE BEINYMHBI
(TemmepaTtypa, BHYTPEHHSS OJHEprusi, KOJIMYECTBO TEIUIOTHI, yJeNbHAas TEIUIOEMKOCTh BEIECTBa,
yaelbHas TEIUIOTa IUIABJIEHHUS, YAeIbHas TEIJoTa MapooOpa3oBaHMs, yIeNbHas TEIUIOTa CTrOpaHHs
TOIUIHMBA, KOOPPUIIMEHT MOJIE3HOTO IEUCTBUS TEIJIOBOW MAIIMHbBI, OTHOCUTENIbHAS BIAXKHOCTh BO3J1yXa,
ANEKTPUYECKUH 3apsl, CUJla TOKA, JIEKTPUUECKOE HANPSKEHUE, CONTPOTUBIIEHUE TIPOBOIHUKA, YAEIBHOE
COINPOTHBIIEHUE BEIECTBA, pa00Ta U MOIIHOCTh 3JIEKTPUUYECKOI0 TOKA); IPU OMHUCAHUU MPABUILHO



TPAaKTOBaTh (U3NYECKUH CMBICT MCIIOJIb3YEMbIX BEJIWYMH, O0O3HAUCHHsI M EAWHUIBI (DU3MYECKUX
BEJIMYMH, HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO (U3UUYECKYIO BEIMUMHY C APYTUMHU BETUIHMHAMH,
CTPOUTH rpa@UKU N3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYHH;

® XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKUe SBICHHS W TPOIECCHI, MCIOJIb3YS OCHOBHBIC
I0JIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUN CTPOEHMS BEIIECTBA, MPUHIMII CYNEPIIO3ULIUN TOJIEN
(Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUA 3apsjaa, 3akoH OMa [y yyacTka 1enu, 3akoH J[oyins -
JleHna, 3aKOH COXpaHEHUS YPHEPTUH; IIPU ITOM JIaBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIHCHIBATDH
€ro MaTeMaTU4eCKOe BbIPAXKECHHUE;

® OOBSICHATH (PU3NYECKUE MPOIIECCHl M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO
-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUUHHO-CIICCTBEHHbBIE CBA3HU, CTPOUTH OOBsICHEHHE U3 1 -
2 JIOTUYECKHUX IIaroB ¢ Omopod Ha 1 - 2 M3y4YEHHBIX CBOMCTBA (U3UYECKUX SIBICHHH, (HU3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacu€THbIC 3aJaud B 2 - 3 NIEWCTBUSA, UCHOJIb3Ys 3aKOHBI U
¢dbopmyIbl, cBs3bIBarOIKE (pU3MUYECKUE BENWYMHBI: HAa OCHOBE aHAIM3a YCJIOBHUS 3a/laud 3alHCHIBATh
KpaTKOE yCJIOBUE, BBISBIIATH HEAOCTATOK JaHHBIX JJI PEUICHUs 3a/lauM, BBIOUPATh 3aKOHBI U (POPMYIIBI,
HEOO0XOAUMBIE [T €€ PelIeHUs, IPOBOAUTh PAcUEThl U CPABHUBATH MOJyYEHHOE 3HaYCHUE (PU3HUECKON
BEJINYUHBI C U3BECTHBIMU JTAHHBIMY;

® pacro3HaBaTh MPoOJIEMbl, KOTOPbIE MOXXHO PEIIMTH MPU MOMOIIN GU3NYECKUX METOOB; UCIOIb3YS
ONMCAaHUE UCCIENOBAaHUs, BbIIEIATh IPOBEPSIEMOE MIPEANOIIOKEHHUE, OLIECHUBATh MMPABUIILHOCTh MOPSAKA
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 OCTBHIBAHUS/HArPEBaHUsS TPHU M3ITYYCHUH OT I[BETA H3ITYYArONICH/TOTIOMAIOMIEH MOBEPXHOCTH;
CKOPOCTb UCHAPEHUS BOJbI OT TEMIIEPATYpPhl KUAKOCTH U IUIOMIAAN €€ MOBEPXHOCTH; JJICKTPpU3ALUs Tell
U B3aMMOJICICTBHE 3JEKTPUUECKUX 3aps0B; B3aUMOJIECHCTBUE NOCTOSHHBIX MAarHWTOB, BU3yaJlU3allUs
MarHuUTHBIX I0J€H MNOCTOSHHBIX MAarHUTOB; JEWCTBHMS MAarHUTHOTO IOJS HA IPOBOJHUK C TOKOM,
CBOWCTBA JJIGKTPOMAarHMWTa, CBOWCTBA AJIEKTPOIBHUTATENsl IOCTOSHHOTO TOKa): (OpPMYIHPOBATH
MIpOBepsieMbIe MPEANOIOKEHHS, COOMPaTh YCTAHOBKY W3 MPEUIOKEHHOTO 00O0PYAOBAaHHUS;, OINUCHIBATDH
XOJ OTIBITa U (POPMYIIUPOBATH BHIBOJIBI,

® BBINIOJIHATh IPSIMbIE U3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEIbHOW BJIAKHOCTH BO3AYyXa, CHJIbI TOKa,
HANPSOHKCHUS ¢ UCIIOJIB30BAHNEM aHAJIOTOBBIX MPHOOPOB M IATYUKOB (PU3MUYECKUX BEIMYMH; CPAaBHUBATD
pe3yNbTaThl U3MEPEHUH ¢ yYETOM 3a/IaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

® [[POBOJUTH MCCJIEJAOBAHUE 3aBUCUMOCTU 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 COEAMHEHWI TPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBaHUE, 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 H3MEPEHUs (PU3MUECKUX BeNMUYUH (yAeNabHas TEIIOEMKOCTh BEIECTBa,
COINPOTHBIIEHUE MPOBOJHMKA, padOTa W MOIIHOCTH AJIEKTPUUYECKOrO TOKA): MJIAHUPOBATh M3MEPEHMS,
coOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CJeAys HpPEJIO)KEHHOW HHCTPYKIUH, W  BBIYUCIATH
3HAYEHUE BEINYMHBL;

 cOOJII01aTh MpaBUIIa TEXHUKH 0€30MaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

® XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS U3yYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOMH
Ha MX OMHUCaHUsA (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas TypOHHA, aMIEpMETD,
BOJIETMETP, CUETUMK DJICKTPUUYECKOH HHEPIUHu, 3IIEKTPOOCBETUTENIbHBIE NPUOOPHI, HarpeBaTelIbHbIE
ANEKTPONPUOOpHl (IPUMEPBI), BIEKTPUUYECKUE NPEJOXPAHUTEIH; 3JIEKTPOMArHuT, 3JIEKTPOJIBUrATENb
MOCTOSIHHOTO TOKa), UCIIOJIb3Ys 3HAHHSI O CBOMCTBAaX (PU3NUECKUX SIBICHUM U HEOOX0IuMble (GU3NIECKUe
3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA W H3MEpUTENbHBIE MPHOOPHI MO CXeMaM U
CXEMaTHUYHBIM PHUCYHKaM (KUJIKOCTHBI TEpMOMETp, TEpMOC, INMCHUXPOMETP, TUIPOMETp, IBUTATEINb
BHYTPEHHET0 CrOpaHusl, 3J1€KTPOCKOI, peocTar);

® COCTABJIATh CXEMBI JJIEKTPUUECKUX LENEH C MOCIEN0BAaTEIbHBIM U NapauIeIbHBIM COEAMHEHHEM
AJIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYEHHSI SJIEMEHTOB JIEKTPUUYECKUX LeNneil;



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

® OCYIIIECTBIIATh TOUCK WHpopManuu (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, MpeoOpa3zoBaHus HH(OOPMALIUK U3 OJTHOW 3HAKOBOU 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 MPOILECCOB PACIPEACIsiTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4yaMHU, CICIUThH 32 BHIMOJTHCHUEM IUIaHA
JEUCTBUN U KOPPEKTHPOBATh €r0, aJICKBaTHO OLICHUBATh COOCTBEHHBINM BKJIAJ B JIEATEILHOCTH TPYIIIIbI;
BBICTpanBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHUE, MPOSBIISS TOTOBHOCTh pa3pemiaTh KOH(QIUKTHL.

9 KJIACC

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

o0yyJaroImuxcst yMeHUH!:

® CII0JIb30BaTh MOHATHUS: CUCTEMa OTCYETA, MaTepUalIbHAs TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBM)KEHUs, Aedopmanus (ymnpyras, IUIaCTHYEcKas), TPEHHE, LEHTPOCTPEMHTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M IEPETPY3KH; LIEHTP TSHKECTH; aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH
TBEPJIOTO TeNa, paBHOBECHE; MEXAaHMYECKUE KOJeOaHUs M BOJIHBI, 3BYK, MH(PA3BYK U YIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTD,
CIIEKTPBI UCITYCKaHMsI U MOIJIOLEHUS; alib(a, OeTa U raMMa-u3Iy4eHuUs], U30TOIIbl, SA€pHAst SHEPTEeTHKA;

e pa3iuMyaTh  sABJIEHUS  (paBHOMEPHOE M  HEPABHOMEPHOE  MPSMOJIMHEHHOE  JBUIKEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBU)KEHUE, CBOOOJHOE MaJieHUE TeJl, pABHOMEPHOE JBUKEHHUE I10
OKpY>KHOCTH, B3aMMOJICHCTBHE TeJl, PEaKTUBHOE JIBM)KEHHE, K0JIeOaTeNbHOE JBIKEHUE (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 PaJUOAaKTUBHOCTb, BOSHUKHOBEHUE JIMHENYATOr0 CHEKTPAa M3IY4YEHHsI) 110 ONUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOe SBICHHUE;

® pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NYECKUX SBJICHUN B OKpY)KalOIIeM MUpeE (B TOM 4YHUCIe
¢bu3nyeckue sIBIEHUS B IPUPOJIE: MPWINBBI U OTIUBBI, IBUXKEeHHE TU1aHeT COJIHEYHOM CUCTEMBI,

pPEaKTUBHOE IBW)XCHHME JKHMBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMM, 3€MIIETPSICEHUE,
ceificMMuecKue BOJHBI, I[YHAMM, 3XO, LIBETa TE€Jl, ONTHUYECKHE SBJICHHUS B MPHUPOJE, OMOJOTrHYecKoe
JeWcTBUE  BHJIUMOIO,  YJIbTPA(UONETOBOTO M  PEHTI€HOBCKOI'O  M3JIyY€HHH;  eCTeCTBEHHBIN
paZMoOaKTUBHBIN (POH, KOCMHUYECKHE Jy4yHd, DPAJMOAKTUBHOE U3IyYEeHHE MPHUPOAHBIX MHHEPAJOB;
JeCTBUE PATUOAKTUBHBIX M3IYYEHUH Ha OpraHM3M 4YeJOBEKa), IPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO
3a/1a4uy B y4eOHYIO, BBIIETISATh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKYN (PU3NYECKUX SBICHUII;

® ONUCHIBAaTh M3YYEHHBIE CBOMCTBA TNl U (PU3MUECKUE SBICHMS, HUCIIONIB3YS (PU3MUECKUE BETMUMHBI
(cpenHsii 1 MTHOBEHHasi CKOPOCTb Tejla IPY HEPAaBHOMEPHOM JBM)KEHUH, YCKOpPEHHE, NEPEMEILEHNE,
IyTh, YIJOBas CKOPOCTb, CWJIa TPEHMs, CHJA YNPYrOoCTH, CWIA TSKECTH, YCKOPEHHE CBOOOIHOIO
NaJIeHus], BEC Tela, UMITYJIbC Tella, UMITYJIbC CUIIbI, MEXaHNYecKasi padoTa U MOIIHOCTh, HOTEHIIMATbHAS
SHEpPrusl Teja, MOJIHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHLHUAalIbHAs SHEPrUsl CXKATOW MPYKUHBI,
KUHETHYECKasl SHEPTrus, MMOJIHAS MEeXaHUUYEeCKasi SHEprus, MEepUo U 4acToTa KojeOaHuil, JUIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BbICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIIEHUS CPE/bl); TpU OMHUCAHUU
NpPaBUIBHO TPAKTOBAaTh (DU3UYECKHH CMBICT MCIOJB3YEMbIX BEIMYUH, OOO3HAUEHUS U €IUHHIIBI
(bu3NYECKUX BETUYMH, HAXOAUTH (OPMYJIbl, CBS3BIBAIOLINE JAaHHYIO (PU3HUECKYIO BEIUYUHY C IPYTHUMHU
BEJIMYMHAMH, CTPOUTH IPaUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH;



® XapaKTepHu30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBICHUS M MPOLECCHI, UCMOJb3Ys 3aKOH COXPaHEHUS
SHEPTUM, 3aKOH BCEMHUPHOTO TATOTCHHWS, MPHUHIMII CYHEPIIO3UIIMU CHJ, TMPUHIUI OTHOCHUTEIHLHOCTH
lanunes, 3axonsl HploTOHA, 3aKOH COXPAaHEHHUS MMITYJIbCA, 3aKOHBI OTPA)KEHUSI U MPEIOMIICHUS CBETA,
3aKOHBI COXPaHEHUS 3apsIOBOTO M MACCOBOTO 4YHCEN MPHU SACPHBIX PEaKIUsAX; MPU ITOM JaBaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMHCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

® O0BACHATH (U3NYECKHE TPOLECCHl W CBOMCTBA TEJN, B TOM 4YHCIE U B KOHTEKCTE CHUTYyalUi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh MPUYUHHO-CIEJACTBEHHBIE CBS3U, CTPOUTH OOBSC
HEHHE M3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpOH Ha 2—3 M3YYCHHBIX CBOMCTBA (DM3WUYECKUX SIBICHHH,
(U3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

e pemaTh pacyéTHBIC 3a/1aull (ONMUparonrecs Ha CUCTeMY U3 2— 3 ypaBHEHUI), UCIIONb3Yys 3aKOHBI
1 QopmyJbl, cBsI3bIBarolIMe (GU3NYECKUE BETUUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJauM 3allMChIBATh
KpaTKoe yCJIOBHUE, BBISBIISTH HEAOCTAIONINE UM W30BITOUHBIC JaHHBIC, BRIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIUMBIE [UJIsl pPEUICHHs, MPOBOAUTH pPAacué€Thl M OLEHUBATh PEATUCTHUYHOCTbh IOJTYYEHHOIO
3Ha4YeHUs1 (PU3NIECKON BETMUNHBL;

® pacro3HaBaTh NPOOJIEMBbI, KOTOpPHIE MOXKHO PEHIMTh MPU TMOMOIIU (U3UYECKUX METOJI0B;
UCIONIb3YSl  ONHUCAHWE MCCIEAOBAHUSA, BBIACIATH IMPOBEpsieMOE  IPEANOJNIOKEHHE, OLEHUBATh
MPAaBUIBLHOCTH IMOPSIKA MPOBEICHHS HCCIEIOBAHUS, JENIaTh BBIBOJBI, HHTEPIPETHPOBATH PE3YIIbTATHI
HaOJII0/IEHUH U OIBITOB;

® MPOBOAWTH OIBITHI MO HAOMIOACHUIO (QHU3UUECKUX SBICHUH WM (PU3HMUECKUX CBOWCTB Te
(u3yuenue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHUsl YHEPrUM; 3aBUCUMOCTD MEpHOJa KoJieOaHU
MPYKUHHOTO MasiTHUKA OT Macchl rpy3a U KECTKOCTH MPYXKUHBI M HE3aBHUCHUMOCTh OT AMILTUTYIbI
MaJIbIX KOJIeOaHW; MPSIMOIIMHEHHOE PacIpOCTpaHEHHE CBETa, PA3JIOKEHHE OEoro CBETa B CIEKTD;
M3Y4YEHHE CBOICTB H300pakeHHs B IUIOCKOM 3€pKaje M CBOICTB H300pakeHUs TpeaMeTa B
coOuparomiel JMH3e; HAOMIOACHNE CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB M3JIYUEHHS): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 U30BITOUHOTO HaOOpa 000PYAOBAaHHUS; OMUCKHIBATH XO/I OMBITA U €r0 PE3yJIbTaThl,
(hOopMyIIMPOBATH BBHIBOJIBI;

® TPOBOAUTH MPH HEOOXOIUMOCTH CEPHIO0 MIPSIMBIX HM3MEpPEHUH, OIpenesss CpeqHee 3HAuYCHUE
u3MepsieMoil BeMMuuHbI (POKYCHOE pacCTOSIHHE COOMpAroIiel JTUH3bI); 000CHOBBIBaTH BHIOOP criocoba
M3MEPEHUS/U3MEPUTEIILHOTO TPUOOPa;

® TPOBOAUTH HCCIENOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYMH C HCIOJIb30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBHCHMOCTh ITyTH OT BPEMEHHU NpPU PAaBHOYCKOPEHHOM JBM)KEHUHW 0€3 HavyaJbHOW CKO-
poctu; mepuoja KoieOaHWH MaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH yIja
OTpaXEHUs CBETa OT yIJla MaJeHHs] U yIyia MPEeJOMJICHUs OT yrjla MajeHus): IUIaHUPOBATh HUCCIIEI0
-BaHHE, CAMOCTOSTEIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YyNbTAThl MONYUYEHHOW 3aBHUCHUMOCTH
(GU3NYEeCKNUX BEJTMYUH B BUJIE TAOJIUI] U TPAQUKOB, JIEJIaTh BBIBOJBI IO PE3yIbTaTaM HCCIICIOBAHNUS;

® TPOBOANTH KOCBEHHBIC M3MEPEHHUsI (PH3MUECKUX BEIUYMH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tena
IpU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOpEHHE CBOOOJHOTO TMaJeHHs, >KECTKOCTh NPYKUHBI,
KO3 (ULUEHT TpPEeHUs CKOJBXKEHUs, MeXaHuueckas paboTa M MOIIHOCTb, YacToTa U IEpUOJ
KojeOaHui MaTeMaTUYEeCKOTO M MPYKUHHOTO MAATHHUKOB, ONTHYECKAas CHJIa COOWpAaroIiei JMH3BI,
pPaIMOaKTUBHBIA (OH): TUIAHUPOBATh W3MEPEHHs; COOHMpaTh OKCIIEPHUMEHTAIBHYIO YCTaHOBKY |
BBITIONHATh HM3MEPEHUs, CIeAys NPEIIOKEHHOW WHCTPYKIUU; BBIYUCIATH 3HAYEHHE BEITUYHUHBI U
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YNbTaThl C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHU;

e Co00JaTh paBUiIa TEXHUKU 0€30MacHOCTHU MpH paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;

® pa3nIuyaTh OCHOBHBIC TPH3HAKA HW3YYCHHBIX (PHU3UYECKHX MOJENei: MaTrepuanbHas TOYKa,
abCoNIOTHO TBEPJOE TEJO0, TOUCYHBI HCTOYHUK CBETA, JIy4, TOHKAS JIMH3A, IUIAaHETapHask MOJENb aToMa,
HYKJIOHHAs1 MOJIEJIb AaTOMHOTO s1/1pa;

® XapaKTepH30BaTh MNPHUHIUIBI JACUCTBUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTOpOH Ha WX OMHCaHUs (B TOM YHCIIE: CIHIOMETP, NATYUKHU TMOJOKECHHS, PACCTOSIHUS U YCKOPECHUSI,
pakera, 5XOJOT, OYKH, MEpPUCKOIN, (oToammapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOM, JO3UMETD,
Kamepa BunbcoHa), UCTIONB3ys 3HAHUS O CBOMCTBaX (PM3UYECKUX SBICHUN U HEOOXOMUMBbIC (pU3UUecKue
3aKOHOMEPHOCTH;

® HCTOJB30BaTh CXEMbl W CXEMaTHUYHbIE PHUCYHKH HW3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MPHU PELICHUH Y4eOHO-TIPAaKTHUECKUX 3a/1aY;
ONITUYECKUE CXEMBI JUIsl TOCTPOEHUS M300pa’keHUH B TJIOCKOM 3epKajie M coOMparolel JINH3E,



® T[PUBOAUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O NpUMEpax MPAKTUYECKOTO HCIOIb30BaHU
(bM3UYECKUX 3HAHWH B TTOBCEHEBHOM KU3HM JJIsl oOecredeHus1 0€30MacHOCTH MPU 0OpaIieHuu ¢ mpruoo
-paMu M TEXHHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUS 3JIOPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBE/ICHUS B OKPYKAIOIIeH cpese;

® OCYILIECTBJIATh NOUCK MHPOPMAIUHU (PU3UUECKOTO coliep:kaHus B ceTu VIHTEepHET, 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 HCTOYHHUKOB (PU3UYECKOTO COJIEpKaHUs, MyOJIMYHO MPEICTaBIATh PE3yabTaThl MPOEKTHOM
WJIM UCCIIEIOBATEIbCKON JEATEIBbHOCTH; IIPA 3TOM I'PaMOTHO HCIIOIb30BATh M3YyYEHHBIN NOHSATUIHBINA
anmapaT HM3y4aeMoro pasjena (U3MKU U CONPOBOXAAThb BBICTYIJICHHE TMpEe3eHTalueil ¢ y4érom
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

TemaTnyeckoe IJIAHMPOBAHUE JIS Y4eOHOI0 NpeaMeTa

«Puszuka»
7 knace
Ne HanmenoBanue paszeina, TeMbl KommyecTBo yacos ONEKTPOHHBIE
n/m (umdpoBbie)
Bcero Kontpo | [IpakTnieck [oGpazoBaTenbHbie

npHBIE | we [/ pecypehl
paboThl | 1abopaTopH
bI€ pabOTHI

Paznen 1. ®uznka u eé posib B MO3HAHHH 6
OKpPY:KAaK01ero Mupa

1.1. | ®usuka — HayKa O IpHpOJIE 2 [[Bubmrorexa LIOK
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 BelllecTBa
2.1. | Ctpoenue BelecTa 1 [[bubnnorexa IIOK
https://m.edsoo.ru/7f4161
94]]
2.2. | JIBmkeHHE W B3aMMOJICHCTBHE 2 1 [[brubimoreka ITOK
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. Mexannueckoe JBMKCHUE 3 [[bubmuorexa [IOK
https://m.edsoo.ru/7f4161
3.2. Wnepnus, Macca, MIOTHOCTh 4 1 1 [[bubmuoreka [IOK

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

3.3. | Cuna. Buzsl cun 14 1 2 [[bubnuorexa LIOK
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Paznen 4. JlaBienune TBEPABIX TeJ, 21
JKHJKOCTEH U ra3oB
4.1. | laBnenwme. [lepenaua napiieHus 3 [[brbnnoreka IJOK
TBEPJIGIMU TEJIAMH, KUAKOCTIMH 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. | JleicTBHE KUIKOCTH M Ta3a Ha 7 1 3 [[bubnmnorexa IIOK
HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f4161
Pazaen 5. PaGoTa u MomHOCTb. JHEPrus. 12
5.1. | Pabora 1 MOIIHOCTb 3 1 [[bubnmroreka IIOK
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
TemaTHYecKOe NIIIAHNPOBAHUE /IIs1 y4eOHOTO MpeIMeTa
«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 1 CBOICTBA BEIIECTBA 7 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4181c
1.2. {TemnoBsie TPOIIECCHI 271 1 5 [[BuGmmoTexa 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.| IToCcTOSIHHBIN NEKTPUUECKUI TOK 20 3 7 [[bubimorexa LIOK
https://m.edsoo.ru/7f4181c
2.3.| MarHuTHbIE SIBICHUS 6 1 2 [[bubmmoreka IIOK
https://m.edsoo.ru/7f4181c
2.4.| DNeKTpOMarHuTHasT WHIYKIIUS 4 [[Bubanorexa LIOK
P Sk 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 KonmgectBo yacos DekTpoHHbIe (1IH(POBHIC)
n/n Bceero Kontpo | IIpakTuue 00pa3oBaTeIbHEIC PECYPCEI
JbHBIE | CKHE /
paboTsl | mabopartop
HBIC
paboThI
Pa3zmen 1. Mexann4yeckue siBJIeHHUSA 40
1.1.| MexaHMY€eCKOE IBIKEHHE U CIIOCOOBI €ro 10 1 1 [[BH6_HH0TeKa LHOK
ONVICAHHA https://m.edsoo.ru/7f41a4a6]]
1.2.| BzaumopeicTBue Te 20 2 3 [bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
1 3 [[Bubmuorexa [IOK
1.3.] 3axomsr coxpareHi 10 https://m.edsoo.ru/7f41a4a6]]
Pasmen 2. Mexannyeckue Koae0aHust u 15
BOJIHBI
2.1.| Mexannueckue KoneOanus 7 3 [Brnbmrorexa [IOK
https://m.edsoo.ru/7f41a4a6]]
2.2.| MexaHn4yecKne BOJIHBI. 3BYK 8 1 3 [[Brbanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
Pa3znen 3. DiieKTpOMarHuTHoOE MoJe U 6
3JIeKTPOMATHUTHBIE BOJIHBI
3.1.| DneKTpOMarHUTHOE MOJIE U 6 1 2 [[bnbmrorera LIOK
MEKTPOMATHHTHBIE BOTHBI https://m.edsoo.ru/7f41a4a6]]
Paznen 4. CBeToBbIe sIBJIEHUS 15
4.1.| 3akOHBI pacIpOCTpaHEHHS CBETa 6 2 [[Brbanoreka LIOK
https://m.edsoo.ru/7f41a4a6]]
4.2.| JIuH3bI U ONTHYECKHE TPUOOPEI 6 1 3 [[brbanorexa LLOK
https://m.edsoo.ru/7f41a4a6]]
4.3.| Pa3nosxeHue Genoro cera B CIEKTp 3 2 [[brbanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
Paznen 5. KBantoBble siBjieHus 17
5.1.| UcniyckaHue W TIOTJIOIIEHHE CBETa aTOMOM 4 1 [bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
5.2.| CTpoeHue aTOMHOTO siapa 6 1 1 [bubimorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
5.3.| SAnepHble peakuuu 7 1 [bubamorexa TIOK
https://m.edsoo.ru/7f41a4a6]]
Pa3nen 6. [ToBTOpuTE/ILHO-0000 A KT 9
MOIYJIb
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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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