2.1.12. PaGouasi nporpamMmma y4ueoHnoro npeamera «®usuka» ( 6a30Bblii ypoBeHb)
Conep:xanue yueOHOro npeamera « Dusuka»
7 kJaacc.

Paznea 1. ®usnka u e€ pojib B NO3HAHNH OKPYKAIOLIEro MUPA.

®dusnka — Hayka o npupoae. SABnenust npupoapl. Puznueckue sBICHUS: MEXaHUUECKHUE, TEIUIOBBIE,
AJIEKTPUYECKUE, MarHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ousnyeckue BenuuuHbl. M3mepenue ¢usmueckux BenuunH. Ousuueckue npudopsl. [lorpentHocts
n3MepeHnil. MexxayHapoaHas CUCTEMA €IUHMII.

Kak ¢usuka u gpyrue ecTeCTBEHHBbIE HAYKH HM3Yy4alOT TPHPONY. ECTECTBEHHOHAYYHBIA METOT
MO3HaHUs: HaONMIOJeHUe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABM)KEHHE THUIOTE3, SKCIEPUMEHT IO
MPOBEPKE TUIIOTE3, 0OBICHEHHE HAOII0AaeMOoro siBieHus. Omnrcanne GU3NYECKUX SBICHUH C TOMOIIBIO
MOJIEJIEN.

Hemoncmpayuu.

1.MexaHuveckue, TEIJIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUS.

2.Ouzndeckue MpuOOPsI U MPOIEAypa MPSMBIX U3MEPEHHUI aHAJIOTOBBIM M IU(PPOBBIM TPHOOPOM.
Jlabopamopnsie pabomot u onvimol.

OnpezneneHue UEHBI IEICHUS IKaJIbl K3MEPUTEIHLHOTO PUOOpa.

N3mepenne paccTosiHUM.

N3mepenne 00bEMa KUAKOCTU U TBEPOTO TENA.

Onpenenenne pa3MepoB MaJIbIX TEN.

N3mepenne Temnepatypsl IpU MOMOITHY KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBeneHnue wccnenoBaHUsl MO MPOBEPKE THUIOTE3bl: JAJbHOCTh IMOJIETA IIAPUKA, MYIIEHHOIO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3znea 2. [lepBoHayasibHbIE CBEIEHUS O CTPOCHUM BellleCTBA.

CtpoeHue BemiecTBa: aTOMbI M MOJEKYJbI, X pa3Mepbl. OMBITHI, OKA3bIBAIOIINE IHCKPETHOE
CTPOEHHE BEIIECTBA.

JBmwxenue vactuil BemiecTBa. CBSI3b CKOPOCTH JIBMKEHUS YACTHUI C TeMIeparypoid. bpoyHoBckoe
nBuxkeHue, 1uddys3us. BzanmoaeiicTBrue 4acTuIl BEIIECTBA: MPUTSHKEHUE U OTTAIKHUBAHHE.

ArperaTHble COCTOSTHUS BEIIECTBA: CTPOCHUE Tra30B, )KUAKOCTEH U TBEPABIX (KPUCTAIUTMYECKHUX) TEI.
B3anMoCBsI3b MEXIy CBOWMCTBAaMM BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX U UX AaTOMHO
MOJICKYJIIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1.Habnronenue OpoyHOBCKOTO IBUKECHHUSI.

2.Hab6monenue nuddy3umn.

3.HaOutoieHne sSBICHUM, OOBSCHSIONUXCS MTPUTSHKEHUEM WIIA OTTATKHBAHUEM YaCTHUI] BEIISCTBA.
Jlabopamopnuvie pabomel u onvimel.

OrneHka AuamMeTpa aToMa METOIOM PSIOB (C UcIonb30BaHueM Gororpaduii).

OMnBITHI 10 HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

OnbIThI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHHUS.

Pa3pnen 3. /IBu:xkeHue U B3auMOAeiicTBUE TeJl.

Mexannueckoe ABWKEHHE. PaBHOMepHOe M HepaBHOMepHOe nBuxkeHue. Ckopoctb. CpenHss
CKOPOCTb IPYU HEPABHOMEPHOM JIBIXKEHHH. Pacuét myTu 1 BpeMeHU ABUKECHUSL.

SBneHne MHEpIUU. 3aKOH HHEpPUUU. B3auMojeicTBuEe Tel Kak INMPUYMHA W3MEHEHHS] CKOPOCTH
IBIWKEHUS Ten. Macca kak Mepa uHepTHOCTH Tena. [lnotHocTs BemiecTBa. CBA3b IMIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BbEMA BEIlIeCTBA.

Cuna xak xapakTepuCTHKa B3auMozeiicTeus tei. Cuiia ynpyroctu u 3akoH I'yka. Mi3mepenue cuiiel ¢
MIOMOILBIO TMHAMOMETpA. SIBIeHHE TATOTeHUsS U cuiia TsokecTu. Cuia TsSHKECTH Ha ApYrux IuiaHeTax. Bec
tena. HeBecomocTs. CnojkeHue cuj, HaNpaBIEHHBIX M0 OJHOM npsiMoll. PaBHoneicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHNs U TpeHUe NoKos. TpeHue B NpUpoie U TEXHUKE.

Hemoncmpayuu.
1.HaGmronearne MEXaHUYECKOT0 IBKEHUS TEA.



2.M3MepeHne cKopoCcTH MPSIMOTUHEHHOTO ABHKEHUSI.

3.HabnroieHue siBIIeHUS] HHEPIINH.

4. HabmoneHne N3MEHEHUs! CKOPOCTH NP B3aUMOJICUCTBUH TEJl.

5.CpaBHeHHE Mace 10 B3aMMOJICHCTBHIO TE.

6.CrnosxeHue CuI, HalpaBIE€HHBIX 110 OJTHON MPSIMOM.

Jlabopamopnvie pabomot u onvimol.

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIMXKEHHS (IIapuUKa B KUAKOCTH, MOJEIH 3JIEKTPUUECKOTO
aBTOMOOWJIS U TakK Jajee).

Ornpenenenue cpeHel CKOPOCTH CKOJIbKEHHUs OpycKa WK IIapuKa M0 HAKJIOHHOMW MJIOCKOCTH.
OmnpeneneHne MIOTHOCTH TBEPAOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsukeHUs (aedopmaruu) MpYKUHBI OT TPHIOKEHHOM
CHUJIBI.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJBXKEHHS OT Beca Tela M Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3pnen 4. laBiienue TBEPABIX TeJl, KUAKOCTEH U Ta30B.

Jasnenne. CriocoObl yMEHbIIICHUS U YBEIUUEHUA NaBieHus. [laBneHue ra3a. 3aBUCUMOCTD AaBJICHUS
raza ot o0wéma, Temmneparypsl. [lepenaua maBineHus TBEPABIMH TEJIaMH, XUIAKOCTSIMHU W Ta3aMH. 3aKOH
[Tackans. [THeBMaTHUeCKHE MAIIMHBL. 3aBUCUMOCTD JTaBJICHUS KHUAKOCTU OT TIyOuHBL. ['MapocTaTudeckuii
napazgokc. Coobmarommuecs cocynbl. [ napaBiarnueckue MEXaHU3MBbI.

AtMmocdepa 3eman u atMmocdepHoe aaBineHue. [IpuuuHBl CyliecTBOBaHHS BO3AYIIHON 000JIOYKH
3emuu. OnbiT Toppudernnu. M3mepenne atMochepHOro AaBlieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO TaBICHUS
OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1ms u3MepeHust aTMocepHOTO J1aBICHUs.

JelicTBUE KXUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJiO. BhITalkuBaromas (apXxuMmeaoBa) CHia.
3akoH Apxumena. [TnaBanue Ten. BozgyxomnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATyPHI.

[lepenava naBieHUs KUIKOCTHIO U TA30M.

Coolmiaromuecs COCyabl.

I'mnpaBnnueckuii npecc.

[IposiBnenue nencTBust aTMOCc(hEepHOTO JaBICHHUS.

3aBHUCHUMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMa OTPYKEHHOM YaCTH Teja U TNIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITANIKUBAIOLIEH CUJIbI BECY BHITECHEHHON KUJAKOCTH.

YcnoBue miaBaHus TeJ: MJIaBaHUE WM MOTPY>KEHUE TEJT B 3aBUCHMOCTH OT COOTHOIICHHSI INIOTHOCTEH
TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJIe 0T 00bEMa MOTPYKEHHOM B KUIKOCTh YaCTH Tefa.
OmnpeneneHne BbITAIKUBAIOUIEH CUIIbL, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B HKHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBL, JEHCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT MACCHI TEJA.
OnbIThI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIbI, IEHCTBYIONICH HA TEJIO B )KUAKOCTH,
0T 00bEMa MOTPYKEHHOH B )KUJIKOCTh YACTH TeJa M OT INIOTHOCTH KUJAKOCTH.

KoHcTpynpoBaHne apeomMeTpa Uil KOHCTPYUPOBAHUE JIOJKH U ONIPENICNICHHE €€ IPYy30II0AbEMHOCTH.

Pa3nea S. PaGora n MOIIHOCTB. JHEpPrus.

Mexanudeckas pabota. MOIIHOCTb.

[IpocTeie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBWiiO paBHOBECHS phIUara.
[Ipumenenne mpaBuiia paBHOBECHs pbruara K OJoKy. «3osoToe mpaBmwio» mexaHuku. KIIJ mpocThix
MexaHu3MOoB. [IpocThie MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas 3Heprus. KnHetnueckass u noreHuuanpHas 3Heprus. [IpeBpamenue ogHOro Buaa
MEXaHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.
1.ITpumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomot u onvimol.



Onpenenenrie pabOThl CWIBI TPEHHUS MPU PABHOMEPHOM JIBIDKEHUHM TeJa [0 TOPU30HTAIBHON
MMOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBECHS pblyara.
N3mepenne KII/l HaKIOHHON MIIOCKOCTH.
N3yuyenue 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUU.
8 knace

Pa3pnen 6. TenoBble siBJIeHMS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHUECKON TEOPUH CTPOEHUS BemlecTBa. Macca 1 pa3Mepsl
aTOMOB U MOJIEKYJ. ONBITHl, MOJITBEPKAAIOLIUE OCHOBHBIE TMOJOKEHHUSI MOJEKYJISIPHO KUHETHYECKOU
TEOpUHU.

Mopnenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHHMIA BemlecTBa. Kpucramimyeckue u
amopdubie Tema. OOBSICHEHHWE CBOWCTB Ta30B, XHUAKOCTEH W TBEPIABIX TEJI HAa OCHOBE IOJIOKCHHI
MOJIEKYJIIPHO-KUHETUYECKOU Teopur. CMayMBaHUE W KaNWUISpHBbIC ABJICHUS. TeloBoe pacliupeHue u
cxKartue.

Temmnepatypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMXKCHHS YacTUll. BHYyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: TeIulonepenada M coBeplleHHue padboThl. Bumbl
TEIUIONEPEIauM: TEIIONPOBOAHOCTh, KOHBEKIMS, U3ITYYECHHUE.

KonnuecTBo TemioTsl. YenbHas TEMIOEMKOCTh BelllecTBa. TemaooOMeH U TEIIOBOE pPaBHOBECHE.
VYpaBHeHue TemaoBoro Oananca. [ImaBieHue W OTBEpAECBaHHME KPUCTAJUIMYECKUX BEIIECTB. Y IeibHas
Teruiota IMaBneHusa. IlapooOpasoBanue u koHaeHcauus. Vcmapenuwe. Kumenue. YnaenpHas Teriora
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUSI OT aTMOC(EPHOTO AaBICHHS.

BrnaxxnocTs Bo3ayxa.

OHeprust TOIUIMBA. Y IeNIbHAs TEIJIOTa CTOPAHMUS.

[Tpunnumner padotsl TerioBbix aurareneit KIIJ TermoBoro nsurarens. TerioBble ABUTATENH U
3alIMTa OKPYKAIOIIEH CPEABL.

3aKOH COXpaHEHHs U MPEBPALLEHHS YHEPTUU B TEILIOBBIX MPOIIECCAX.

Hemoncmpayuu.
1.Habmronenue OpOyHOBCKOTO TBHYKEHUSI.
2.Hab6monenne nuddy3um.
3.Habmonenue siBneHN cMauyMBaHUs ¥ KaMWUISIPHBIX SIBICHUM.
4. HabmtoieHre TeIOBOTO PaCIIUPEHUs TeJl.
5.M3MeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMAa U HAaTPEBAHUU HITH OXJIXKICHHH.
6.IIpaBwiia u3MepeHUs TeMITepaTypHI.
7.Bunsr Teronepenaym.
8.0xnaxxaeHne Ipy COBEPIICHUH PAOOTHI.
9.HarpeBanue nipu COBepIICHUH paOOTHI BHEITHUMH CHIIAMHU.
10.CpaBHeHHE TEIIIOEMKOCTEH PAa3TMYHBIX BEIIECTB.
11.HaGnroneHre KUMCHHUS.
12.HabmrogeHne OCTOSIHCTBA TEMIIEpaTyphl ITPH TUTABJICHHH.
13.Mojenu TEIIOBEIX ABUTATENEH.
Jlabopamopuvie pabomot u onsimol.
OnBbITHI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO TIPUTSIKCHHUSI.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COMM WM caxapa.
OMnBITHI 10 HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Onpenenenue qaBieHus BO3Iyxa B OaJUIOHE IIIPHIIA.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBICHHUS BO3JyXa OT €ro oO0bEéMa M HArpeBaHUS WU
OXJIQXKICHUSI.
IIpoBepka rumoTe3sl JIMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B TEPMOMETPHUUECKOMN
TpyOKe OT TeMIEPaTyphl.
Habmroienne n3MeHeHus: BHYTPEHHEH YHEPTUU Tella B pe3yabTaTe TEIUIonepe1adi 1 paboThl BHEITHHX
CHIL.



HccnenoBanue siBIeHUS TEIUIOOOMEHA IPY CMENIMBAHUU XOJIOTHOW U TOPSYE BOMIBI.

OnpeneneHre KOJIMYECTBA TEIJIOTHI, IOJYYEHHOrO BOJAOM TMpU TEIJIOOOMEHE ¢ HarpeTbiM
METAJLUTUIECKUM IIITUHAPOM.

Onpenenenue yaenbHONW TEIMIIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca HCapeHusl.

Ornpenenenre OTHOCUTEIBHOM BIIaJKHOCTH BO3yXa.

OnpeneneHue yneabHON TETUIOTHI TUIABIICHUS JIbJIA.

Pa3nen 7. DiiekTpuyeckne U MArHUTHBIE SIBJIEHHSI.

OnekTpuzanus Tenl. J[Ba poaa 3JeKTpUUEeCKUX 3apsyioB. BzaumoaelcTBre 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEJIMYMHBI 3aps0B U PACCTOSIHUS
MEXIy TeJIaMu).

Onektpuueckoe mone. Hanpsok€aHocTh anexkTpuyeckoro mois. [lpuHnun cyneprnosunuu
AIIEKTPUYECKUX IT0JIEN (Ha KAaUECTBEHHOM YPOBHE).

Hocurenu »snekTpudeckux 3apsjoB. ODJIEMEHTApHBIN 3yeKTpuueckuid 3apsiag. CTpoeHue aroma.
[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPaHEHMsI dJIEKTPUUECKOTO 3apsia.

DNEeKTpUUeCKHii TOK. YCJIOBHS CYIIECTBOBAHMS SJEKTPUUECKOrO TOKA. VICTOYHHKHU MOCTOSTHHOTO
TOKa. JIeHCTBUS 3IEKTPUUYECKOIO TOKA (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUYECKUI TOK B
KHUJKOCTAX U rasax.

Onextpuueckas uenb. Cuwia Toka. DIeKTpuyeckoe HampspkeHue. CONpOTHBICHUE IPOBOJHUKA.
YnensHOE compoTuBieHUe BenlecTBa. 3akoH Oma ans yuactka nenu. [locnenoBarenbHoe U mapaiieabHOe
COEJIMHEHUE NPOBOJHUKOB.

PabGora u MomHOCTH 3MeKTpuueckoro Toka. 3akoH J[Dxoyns—JleHma. DnekTpuyeckue LENU U
NOTPEOUTENH IEKTPUUECKON 3HEPTUU B ObITY. KOpoTKO€E 3aMbIKaHUE.

[TocTositHHBIE MarHUTHL. B3anMozeiicTBHEe MOCTOSHHBIX MarHUTOB. MarHutHoe mose. MarHuTHoe
noyie 3eMJIM M €ro 3Ha4eHue aJis *Ku3Hu Ha 3emuie. OnbIT Opcteaa. MarHuTHOE TMOJE IEKTPUUECKOTO
Toka. [IpuMeHeHrne AIeKTPOMAarHuTOB B TeXHHKeE. JleficTBHE MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM.
DneKTpoABUTaTeNb OCTOSIHHOTO ToKa. Vcrosib30BaHKe 3JIEKTpoIBUraTeNiell B TEXHUYECKUX yCTPOHCTBAX
U Ha TpaHCTOpTeE.

Onprtel @apanes. SBneHue snekTpoMarHUTHOW wHAYKIUH. [IpaBuno Jlenma. DmekTporeHeparop.
CnocoObl TONy4eHHUsI ANEKTPUYECKOW SHEPruu. DJNEKTPOCTAHLIMKM Ha BO300HOBISEMBIX HCTOYHHKAX
SHEpPruu.

Hemoncmpayuu.
1.2nexTpuszanus Tei.
2.J1Ba poja 3IEKTPUUYECKUX 3apsAI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TeTl.
3.YCTpOHCTBO M JIEHCTBHE DIIEKTPOCKOTIA.
4.9nekTpocTaTuyecKkas HHAYKIHUS.
5.3aK0H COXpaHEHUS IEKTPUUECKUX 3apsiIOB.
6.ITIpOBOTHUKY U AMIICKTPUKH.
7.MonenupoBaHUE CHJIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.
8.MlcTOYHUKH TTOCTOSTHHOTO TOKA.
9./leticTBHSI SJIEKTPUUECKOTO TOKA.
10.DnexTprudecKuii TOK B JKUIKOCTH.
11.T"a30BBIii pa3ps.
12.VI3mepeHue CUIIbl TOKa aMIIEPMETPOM.
13.M3MepeHune 3IeKTPUIECKOTO HAIPSKEHUST BOJIBTMETPOM.
14.PeocraT 1 Mara3uH CONPOTUBIICHUM.
15.B3anMoneiicTBrE ITOCTOSIHHBIX MAarHUTOB.
16.MopaenvupoBaHie HEBO3MOXHOCTH Pa3/IeIeHUs TOJTIOCOB MarHUTA.
17.MopenupoBaHrue MarHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB.
18.0mbIT Dpcrena.
19.MarauTHOE 1oJie TOKa. DJIEKTPOMAarHuT.



20./leticTBHE MAarHUTHOTO TOJISl HA TPOBOAHHUK C TOKOM.

21.OnmekTpoaBUraTeNh MOCTOSHHOTO TOKA.

22 ViccnenoBaHue siBIEHUS JIEKTPOMArHUTHON HH]TYKITUH.

23.0mbiTeI Dapajes.

24.3aBUCUMOCTH HAIMPaBICHHUS MHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSI.
25.05eKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimol.

OnbIThI 110 HAOTIOEHUIO JIEKTPU3ALMHU TeNl MHAYKIIUEN U TPU COMPUKOCHOBEHUH.
HccnenoBanue AeCTBUS IEKTPUUECKOTO MOJISL HAa MPOBOJIHUKHU U IUAJICKTPUKH.
COopka u mpoBepKa pabOThI AIEKTPUICCKON IETH MMOCTOSTHHOTO TOKA.
N3mepenune u peryaupoBaHUe CUIIbI TOKa.
N3mepenne u peryaupoBaHue HaAIpsHKEHMS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HaIPSKEHUST HA PE3UCTOPE.
OnpIThI, J1EMOHCTPUPYIOUIME 3aBUCUMOCTb 3JEKTPUUECKOIO CONPOTHBIIEHHS IPOBOAHHUKA OT €ro
JUTUHBI, TJI0IAM OTIEPEYHOT0 CEYEHUS U MaTepHaa.
IIpoBepka nmpaBuiia CI0KEHHS HAIIPSHKEHUH TIPU MTOCIE0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia AJisl CUIIbl TOKA MIPU NApAJIIETBHOM COEUHEHUN PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPHUECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTOpP.
OmnpeneneHre MOLUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS HA HEH.
Omnpenenenne KIIJ] HarpeBatens.
HccnenoBanue MarHUTHOTO B3aMMOJICHCTBUS MIOCTOSTHHBIX MarHUTOB.
W3ydeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MarHUTOB MPH UX 00BEIUHEHUHU U Pa3IEICHUN.
UccnenoBanue nelcTBUs 3JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHUJIbI B3aUMOJECHCTBUSA KAaTYUIKA C TOKOM M MarHura OT
CUJIBI TOKA Y HAIIPaBJICHUS TOKA B KATYIIIKE.
N3yuyenue neicTBUSA MATHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.
KoHncTpynpoBanue u nydeHue padboThl AJIEKTPOABUTaATENS.
N3mepenne KIIJI anekTpoaBuraTebHOW YCTaHOBKH.
OmnpITBl MO HWCCIEIOBAHUIO SBICHUS DSJCKTPOMArHUTHOW WHIYKIIMM: HCCIICIOBAHHE W3MECHEHHI
3HAUYEHMS U HAPABJICHUS UHIYKIMOHHOTO TOKA.
9 kaace

Pa3zgen 8. Mexannyeckue siBJIeHHUA.

Mexannyeckoe JaBumxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHUTENBHOCTh
MEXaHUYECKOro JABMXKeHUs. PaBHOMepHOE mpsMonuHelHoe nBuxeHue. HepaBHOMepHOE MpsAMOIUHENHHOE
nBwkeHne. CpeHss 1 MTHOBEHHAsI CKOPOCTh TeJla ITPU HEPAaBHOMEPHOM JIBHKEHUH.

Yckopenue. PaBHOyCKOpeHHOE TpsMOTHHEHOE nBrmkeHue. CBoboaHoe nagenue. OnbiTel ['anumes.

PaBHOMepHOE nBWXKEHHME TO OKpyXHOCTH. Ilepmon m wactorta oOpamieHus. JInHeiHas U yrioBas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHUE.

IlepBoiii 3akoH HeroTtona. Bropoit 3akon Herotona. Tpetuit 3akon Hstotona. [lpuHnmn
CYNEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHUSs: CHIa TPEHUS CKOJILKEHUS, CHJIa TPEHUS MOKOS, IPYyrue
BU/JIbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOpeHHE CBOOOAHOrO mnajeHus. J[BrkeHue
raneT Bokpyr Comnnia. [lepBas kocmMudeckas ckopocTb. HEBECOMOCTB U TEpErpy3KH.

PaBHOBecue MarepuanbHOW TOUKH. AOCONMIOTHO TBEPAOE Teno. PaBHOBecwme TBEpmOTO Tenma ¢
3aKpEIUIEHHOMN OCBIO BpamieHusa. MoMmeHT cuibl. LIeHTp TsokecTu.

Nmnynbc tena. M3menenue umnynbsca. UMnynbe cuiibl. 3aKOH COXpaHEHHS UMITyJibca. PeakTuBHOE
JBIKEHUE.



Mexanuueckas paboTa ¥ MOUIHOCTb. PaboTa cui TspKecTH, ynpyroct, TpeHus. CBsA3b SHEPTUU U
pabotel. [loTeHnnanbHas SHEPrus Tesla, NOJHATOTO HaJ MOBEPXHOCTHIO 3eMiH. IloTeHIanbHas sHeprus
cxartoil npyxuHel. Kunetnueckass sHeprus. Teopema O KMHETHYECKOM SHEPIUU. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1.HabmroeHue MeXaHu4eCcKoro JBUKEHHS Tela OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2.CpaBHEHHE TyTeH M TPAEGKTOPUH JBHKEHHS OJHOTO M TOTO XK€ Tela OTHOCHTEIbHO PAa3HbIX Tell
OTCY€Ta.

3.M3mepenue CKOPOCTH U YCKOPEHHSI MIPSIMOIMHEHHOTO JABHKEHHS.

4.VccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO ABHKEHUS.

5.HabutoieHne ABM>XEHUS Tena 10 OKPYKHOCTH.

6.HabmoieHne MexaHMYeCKHX SIBICHUHM, MPOUCXOASIIMX B cucteMe orcuéta «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENIFHO KaOMHETa (PU3UKH.

7.3aBUCHMOCTh YCKOPEHHS TeJla OT MACChl TeJla U ACHCTBYIOIICH Ha HETO CUITBI.

8.Hab:ronenne paBeHCTBA CHIT TIPU B3aUMOICHCTBUY TEI.

9.M3meHeHue Beca Tella MpH YCKOPEHHOM JIBUKEHHH.

10.Ilepenaya umIrysbca Mpu B3aMMOACHCTBUH TEJL.

11.TIpeoGpa3oBaHus SJHEPTUU MTPHU B3aUMOJEHCTBUH TEJI.

12.CoxpaHeHune UMITyIbca MPH HEYIPYTOM B3aUMOJICHCTBUH.

13.Coxpanenue uMIysabca npu abCOIIOTHO YIIPYTroM B3aUMOJICHCTBUU.

14 . HabmoneHne peakTHBHOTO JABMKEHHUS.

15.CoxpaneHne MEXaHUYECKOI SHEPTruu Mpu CBOOOIHOM MaICHUU.

16.CoxpaHeHre MEXaHHYECKOW YHEPTUH MPH JBMXKEHUH TEJa MO ICHCTBHEM IPY>KHUHBI.

Jlabopamopuvie pabomot u onvimol.

KoHncTpynpoBanue Tpakta I pa3roHa W JAajibHEHIIEro pPaBHOMEPHOTO IBM)KEHMS LIapUKa WM
TEJIEHKKU.

OnpeneneHue cpeqHEl CKOPOCTH CKOJbKEHUs Opycka WIM JABM)KEHHS IapuKa [0 HaKJIOHHOU
MJIOCKOCTH.

OmnpeneneHne ycKOpeHus Tejla IpU paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.
HccnenoBanue 3aBHCHUMOCTH TMYTH OT BPEMEHHU IMPH PaBHOYCKOPEHHOM JBIKEHUU 0Oe3 HadaabHOU
CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIIM MPH PABHOYCKOPEHHOM JIBUKEHHMM O€3 HayaJbHOW CKOPOCTH IyTH
OTHOCSITCS KaK psii HEUYETHBIX YUCEII, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAaJIbHOTO JABJICHHUS.
Onpenenenne K03PGUIIMEHTA TPESHUST CKOTBKCHHS.

OnpeneneHue )KECTKOCTU MPYKHUHBI.

Onpenenenre pabOThl CHUJIbI TPEHHUS IPH PABHOMEPHOM JABM)KEHHUU Tejla IO TOPU3OHTaJIbHOU
IIOBEPXHOCTH.

Onpenenenre paboThl CHIIBI YIIPYrOoCTU MPU MOIBEME Ipy3a C HCIOJIB30BAHUEM HEMOABM)KHOTO U
MMOJABUKHOT'O OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs YHEPTUH.

Pa3nen 9. Mexannuyeckne Kojie0aHHUSA M BOJTHBI.

KonebarenbHoe apmxenne. OCHOBHbIE XapaKTEPUCTUKHU KOJEOAHMI: EPUO, YaCTOTa, aMILIUTY/Ia.
MareMaTHuecKuil ¥ IPYKUHHBINA MasTHUKU. [IpeBpalienne 3Hepruu npu KouedaTeaIbHOM JIBHKEHUH.

3aryxaromue kojebanus. BeiHyxaeHHbie koebanus. Pezonanc. Mexanndeckue BoiHbL. CBOMCTBA
MEeXaHMUYECKUX BOJIH. [IpoionbHbIe U nonepeyuHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTH €€ paclpoCTPAHEHHUS.
MexaHudeckre BOJIHBI B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpaskeHue 3Byka. MIH(pa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1.Habmronenue Kosie0aHuii Te Mo JEHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2.HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPY>KUHE.



3.HabmroieHne BBIHYXIEHHBIX KOJIEOaHUH 1 pe30HaHca.
4.PacnipocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).
5.HabmtoieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6.AKycTHYECKHI pe30HaHC.
Jlabopamopnwvie pabomot u onvimol.
OmnpeneneHne yacTOThl U IEpHUoia KojJeOaHui MaTeMaTUYECKOTO MasiTHUKA.
OmnpeneneHue YacTOThI U NIEprUoIa KojaeOaHU MPYKUHHOTO MAasITHUKA.
HccnenoBanue 3aBUCUMOCTH NEpHO/Ia KoieOaHNUH MOABEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIAa KOJIEOaHUH MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MEepHoJia KoJiedaHHi rpy3a, MOJBEIIEHHOTO K HUTH, OT MaccChl Ipy3a.
OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh NEPHOJa KOJIEOaHW MPY>KUHHOTO MAasATHHKA OT MacCChl
rpy3a 1 KECTKOCTH MPY>KUHBL.
N3mepeHune yckopeHus: CBOOOIHOTO MaJACHHUS.
Paznea 10. DinekTpoMarHuTHOE 10Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE MoJjie. DJIEKTPOMarHuTHbIe BOJHBL. CBOMCTBA 3J€KTPOMarHUTHHIX BoJH. [lIkana
3JIEKTPOMArHUTHBIX BOJH. Vcronb30BaHNe 3J€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.
DJeKTpoMarHuTHas rpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1.CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH.
2.BonHoBEIE CBOMCTBA CBETA.
Jlabopamopuvie pabomot u onvimol.
H3y4deHne CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbBIE SIBJIEHHS.
JlyueBass mogenb cBeTa. Mcrounuku cBeta. [IpsamonuHeiiHoe pacmpocTpaHeHHe cBeTa. 3aTMEHHUs
Comnna u JIyasl. Otpaxenue cBeta. [Inockoe 3epkano. 3akOH OTpa)KeHHUs CBETA.
[Ipenomnenue cBera. 3akoH TMpenomiieHUs cBeTa. [lolMHOE BHYTpEHHEE OTpaKEHUE CBeTa.
Hcnonp3oBaHne MOTHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xopa mydeii B nun3e. OnTudeckas cucreMa (poToammnapaTta, MUKpPOCKOMNa U Teneckona. ['ma3
KaK OITHYECKas cucTeMa. biM30pyKoCTh U 1abHO30PKOCTb.
Pasznoxxenune Oemoro cBeta B cmekTp. OmnbiTel HbtoToHa. CroxeHHE CHEKTPaibHBIX IIBETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpsimosMHEHOE pacIpOCTPAaHEHUE CBETA.
OrtpaxeHue cBera.
[Tonmyuenue n3o0pakxeHU B INIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTHyeckuii CBETOBO/I.
Xon yueit B cobuparoleit JuH3e.
XoJ ny4del B paccerBarolleu JIMH3E.
[Tony4yenue n300paxeHUit C MOMOIIBIO JIHH3.
[Tpuaun aeiicTBus GoroanmnapaTa, MUKPOCKOIIA M TEJIECKOIIA.
Mogpens riasa.
PasnoxxeHue 6e5oro cBeTa B CIIEKT.
[Tonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomost u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOTO JIyda OT yIJla MaJeHUsl.
N3ydeHne xapakTepuCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKaJe.
HccnegoBanue 3aBUCHUMOCTH yIJyia MPEIOMIICHHUS CBETOBOIO Jiyda OT YIUIa MAJEHUsT Ha TpaHUlEe
«BO3JTYyX—CTEKJIO».
[Tonmyuenue n300pakeHU C TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne HOKYCHOTO pacCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOIIEH JIMH3BI.



OMnBITH MO Pa3IOKEHUIO OEIOro CBETa B CIIEKTP.
OMBITHI TTO0 BOCHIPHSTHIO 1IBETA MPEMETOB TP X HAOIIOJEHUN Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3zgen 12. KBanToBble IBJICHUS.

Oneitel  Pezepdopna u mnaHetapnas Mojenb aroma. Mogenbs aroma bopa. Mcenyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JIMHEyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oera- m ramma-usnydeHus. CTpoeHHe aToMHOTO sjapa. Hykmonnas
MOJieJIb aTOMHOTO sipa. M3oronsl. PannoaktuBHbie npeBpamienus. [lepuoa nonypacnaga aTOMHBIX siIEp.

SlnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsA0BOI0 U MACCOBOTO YMCEN. DHEPrusl CBSA3U aTOMHBIX
siep. CBsA3b Macchl M dHEpruu. Peakiuu cunTesa u aeneHus suep. Merounuku sHeprun CosHIA U 3BE3L.

Anepnas sHepreTuka. JledcTBUS paAuOaKTUBHBIX U3TyYCHUH HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3TyYEHUS U MOTJIOIIECHHUS.

CrieKTphl pa3IMyYHBIX Ta30B.

CrnekTtp Bosiopoa.

HaGnronenune TpexoB B kamepe Buibcona.

Pabota cuéTunka HOHU3UPYIOMIUX U3TYISHHI.

Perucrpanus usinydeHust NpupoIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnsie pabomot u onvimol.

HaGnroneHne CriionIHbIX M TMHEHYAThIX CIIEKTPOB U3TTyUYCHUSI.

HccnenoBanne TpPEKOB: M3MEPEHHE SHEPTrUU YacTHUIBI MO TOPMO3HOMY IMyTH (1Mo (oTorpadusm).
H3mepenue paanoakTHBHOTO (poHa.

IHoBTOPUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpHUTENTHEHO-0000IIAIOMUH  MOIYJIb TNPEAHA3HAYCH [UIsI CHCTEMAaTh3alud W 0000meHus
MPEIMETHOTO COJIEPKAHUS U OIBITA JAESITEIbHOCTH, MTPHUOOPETEHHOTO MIPH M3YYEHUH BCETO Kypca (DU3HKH,
a TaKXke JJIS MOArOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHY IO (HU3WKE NIl 00yJaroImxcs,
BBIOpABIIKMX ATOT YYEOHBII IpEAMET.

[Ipy M3yyeHUM NAHHOTO MOAYJS pEeaIu3yloTCs M CHUCTEMATU3UPYIOTCS BBl ACSITEIBHOCTH, Ha
OCHOBE KOTOPBIX OO0ECIeuMBaeTCs [OCTHKEHHE TMPEAMETHBIX W METANpeIMETHBIX IIaHHUPYEMbIX
pe3ynbTaToB 00y4deHusl, pOpMHUpYETCS €CTECTBEHHOHaydyHas IPpaMOTHOCTb: OCBOEHHE HAay4YHBIX METOJ/IOB
UCCJIEIOBaHMs SIBICHUI NPUPOIBI M TEXHUKHU, OBJIAJCHUE YMEHUAMU OOBICHATH (U3UUYECKUE SBIICHUS,
MIPUMEHSS MMOJTyYCHHBIC 3HAHUS, peIaTh 3a7]a4H, B TOM YHCJIE KAYECTBEHHBIC U SKCIICPUMEHTAIbHBIC.

[IpyHUIMNIMATBHO AEATEIbHOCTHBIA XapaKTep AAHHOTO paszjeia pealn3yercs 3a CYET TOro, 4TO
oOyuaroluecs BHIMOIHSIOT 33aHUs, B KOTOPBIX UM IIPEAJIaraeTcs:

HAa OCHOBE TOJMYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSACHATH (U3MUECKHUE SIBICHUS B
OKpY KaroIlel MpUpo/ie U OBCEITHEBHOM KU3HU;

WCIIONIb30BaTh HAYYHBIE METOMABl UCCIICIOBAHMS (PU3NYECKUX SIBJICHUW, B TOM YHCJE AJS MPOBEPKU
TUIIOTE3 U MOJIYYCHHS TEOPETUICCKUX BHIBOJIOB;

OOBSCHSIT, HAyYHBICE OCHOBBI HanOoliee Ba)KHBIX JOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHM, Hampumep,
MPAKTUYECKOI0 HCIOJb30BAaHUS PAa3IMYHBIX HCTOYHMKOB SHEPTMHM HAa OCHOBE 3aKOHA IPEBpaLCHUS U

COXpPAaHCHHA BCEX U3BECCTHBIX BUAOB DHEPI'UHU.



IInanupyemble pe3yjbTaThbl 0CBOCHHS MPOTPaMMBbI Y4eOHOro npeamMera «@u3uka» Ha
YPOBHE OCHOBHOTI'0 00111€r0 00pa30BaHUsl.

N3ydenne ¢u3ukum Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs HAMpPaBICHO HA JOCTHKCHHE
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEJAMETHBIX 00pa30BaTeNIbHbBIX PE3YIbTATOB.

B pesynbrare uzydenus Gpusuku Ha ypoBHE OCHOBHOTO 0011Iero o0pazoBaHus y o0ydaronierocsi Oyayr
c(OpPMHUPOBAHBI CIEYIONINE TUYHOCTHBIE PE3YJIbTaThl B YACTH:
1) naTpuOTHYECKOro BOCIUTAHUS:
— IPOSIBJIGHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOI HayKH;
— EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpakKIaHCKOro U IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHHHM OOLIECTBEHHO 3HAYMMBIX U 3TUYECKUX MHpoOIiieM,
CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JOCTHKECHHUH (PU3UKH;
— OCO3HAHME BaKHOCTU MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B JEATEIBHOCTH YYEHOTO;
3) acTeTM4ecKOro BOCIMUTAHMS:
— BOCIIPHUSITHE JCTETHUECKUX KayecTB (PM3MUECKOW HAyKH: €€ TapMOHHYHOTO IMOCTPOEHHSI, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAY4YHOI0 O3HAHHUSA:
— OCO3HAHUE IEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA, OCHOBBI PAa3BUTHS
TEXHOJIOT Ui, BA)KHEUILIEH COCTABIAIOIIEH KYIbTYPBI;
— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIE0BATENbCKON eI TEIbHOCTH;
5) popmupoBaHuA KYJIbTYPbI 310POBbSI 1 SMOIMOHAJIBLHOI0 0J1AT OOy YHS:
— OCO3HaHHE LIEHHOCTH 0e30MmacHOro o0pasa >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaKHOCTH
npaBusl O€30MacHOTO TOBEJACHHS Ha TPAHCIOPTE, HA JOPOrax, C OJJIEKTPUYECKHM U TEIUIOBBIM
000pyJOBaHNEM B TOMAITHUX YCIIOBHSIX;
— c(hopMHpPOBAaHHOCTh HaBbIKa pediIeKcHu, MPU3HAHKWE CBOETO MpaBa Ha OLIMOKY U TAaKOTO K€ IpaBa y
JIPYTOro 4ej0BEKa;
6) TPy10BOr0 BOCIUTAHUSA:
— aKTHBHOE yYacTHE B PEIIEHUWU MPAKTHUECKHUX 337ad (B paMKax CeMbH, 00pa30BaTeIbHON OpraHU3alluHy,
ropoja, Kpasi) TEeXHOJIOTHYECKOW U COIMATbHOM HANpaBIEHHOCTH, TPEOYIOMIKX B TOM YUCIE U (PU3HUECKUX
3HAHMUIA;
— UHTEpEeC K MPAKTUIECKOMY U3yUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIA;
7) IKOJIOTHYECKOr0 BOCTIMTAHUSA:
— OpHUEHTAIUs Ha NpUMEHEeHHEe (U3NUECKUX 3HAHUH JUIA pelIeHHs 3a7ad B 00JIACTH OKpPYKAIOIIeH Cpensl,
TUIAaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX IOCIEACTBHUM JUIsl OKpYXKaroIIeil cpebl;
— 0CO3HaHME TJI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOo0JIeM U MyTeil UX pelieHus;
8) aganTanuu K M3MEHSIOMUMCSH YCJIOBUSIM CONMAJIBLHOM M IPUPOAHOI cpeabl:
— MOTpeOHOCTh BO B3aWMOJICHCTBMM TIPU BBIIOJHEHWH HCCIEJOBAaHUNH U NPOEKTOB (huznyeckon
HaIpPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHX;
— MOBBILIEHUE YPOBHS CBOE KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO AESTEIBHOCTD;
— noTpeOHOCTh B (POPMHPOBAHMH HOBBIX 3HaHUM, B TOM 4YHcCIe (POPMYJINPOBATh W€, IOHATHUS, TUIIOTE3bI O
(bu3nuecKux 00bEKTaxX U SBICHUSIX;
— 0CcO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
— IUTAaHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA,
— CTPEMJIEHHE aHAJIU3UPOBATh U BBISBIATH B3AMMOCBSA3M IPUPOJIbI, OOIIECTBA U SKOHOMHMKH, B TOM UHUCJIE C
UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;
— OLEHKa CBOUX JACHCTBMM C Y4YETOM BIIMSHHS HAa OKPY)KAIOIIYI0 CpENy, BO3MOXKHBIX IJ100aJIbHBIX
MMOCJICACTBUH.



METAINIPEIMETHBIE PE3YJIbTATHI
B pesynprare ocBoeHHs mporpaMmbl MO0 (U3MKE Ha YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHHS Yy
oOyuatomerocss OynyT chopmupoBaHbl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIbLHBIC
VHHUBEpCallbHbIC  y4eOHBIE JICWCTBUS, KOMMYHUKATHBHBIE YHUBEpPCAJbHBIE Yy4eOHBIC JEHCTBUS,
PEryJATUBHbBIE YHUBEPCAJIbHbIE YueOHbIE TEHCTBUS.
Ilo3naBaTebHBIC YHHBEPCAIbHBbIE YUeOHbIe 1eHCTBUS
basoBble Jiornyeckue 1eiicTBUsA:

BBISIBIISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHIA);

yCTAaHABJIMBaTh CYNIECTBEHHBIH MpPH3HAK KIacCH(PHUKAIMK, OCHOBAHMS [UIS OO0OOIIECHUS U
CpaBHEHHS,

BBISIBIISITH  3aKOHOMEPHOCTH UM TPOTHBOPEUYHS B paccMaTpuBaeMbIX (akTaxX, MaHHBIX H
HAOIIOICHUSAX, OTHOCAIINXCS K (PU3NUECKUM SIBICHUSIM;

BBISIBIISITH TIPUYUHHO-CJICICTBCHHBIC CBS3W NPH M3yYCHUU (DU3UYECKHUX SIBJICHHHA M TIPOIECCOB,
JIeNaTh BBIBOJABI C MCIIONH30BAHUEM JIEIYKTHBHBIX U WHAYKTHBHBIX YMO3aKIIIOUEHUH, BHIIBUTATh
TUTOTE3bI O B3aMMOCBS3SIX (DU3NYECKIX BEIIMUUH;

CaMOCTOSITENILHO BBIOMpATh CIOCOO pelieHus y4eOHOM ¢u3nyeckoil 3amaun (CpaBHEHUE
HECKOJIbKMX BapHUaHTOB PEIICHHUs, BHIOOp Hamboyiee MOAXOJAIIET0 C Y4ETOM CaMOCTOSTEIHEHO
BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBbIe ncciienoBaTeiLCKHe AelicTBUA.

HCIIOJIb30BAaTh BOIIPOCHI KAK UCCIIEN0BATEILCKUM HHCTPYMEHT ITIO3HAHUS;

IOPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIA (U3NIESCKHIA
9KCIEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3UUECKOTO SBICHUS;

OLICHUBATh HA TPUMEHUMOCTH U JIOCTOBEPHOCTh HMH(OpMAIMIO, TOJYYEHHYI0O B XOje
MCCJIEOBAHMSI U SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyJIUpOBaTh O00OOIIEHHS U BBIBOABI IO pe3ysibTaTaM IPOBEAEHHOTO
HaOJII0AeHNUS, OIIbITA, UCCIICOBAHUS,

IPOrHO3MPOBAaTh BO3MOXKHOE JlajibHEHIIee pa3BUTHE (PU3NUECKUX IPOLIECCOB, a TAK)KE BBIBUTATh
HPENONI0KEeHNs 00 UX pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATh Pa3JIM4YHbIE METO/bI, MHCTPYMEHTBI U 3aIpOChl NPH MOUCKE M 0TOOpe MH(pOpMaLU
WIN JIAHHBIX C YYETOM TMPEIIIOKESHHON yueOHOH Pu3nuecKoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBaTh W HHTEPIPETHPOBATh MH(OPMALMIO PA3IUYHBIX BHJOB U
dbopM TpeICTaBICHHUS,

CaMOCTOATEJIbHO ~ BbIOMpAaTh  ONTUMalbHYO  (opMy  IpeiacTaBieHUus  HMHQOpMaLuu U
WITIOCTPUPOBATH peIlaeMble 331a4d HECTIOKHBIMHA CXeMaMH, AHarpaMMaMy, HHOU TpapuKon U uxX
KOMOMHAIIUSIMH.

KoMMyHMKaTHBHBbIE YHHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

B Xo0j€¢ OOCYXIeHHS ydeOHOTrO Marepuala, Pe3ysIbTaToB JIa0OpAaTOPHBIX PadOT W TPOEKTOB
3a/laBaTb BOIIPOCHI IIO CYIICCTBY O6CY)I(I[a€MOI>'I TCEMBI KW BBICKA3bIBaAThb HMACH, HALICJICHHBLIC Ha
peleHue 3a1a4n ¥ MojiepKanne 0J1aroenaTebHOCTH O0IIeHMS,

COTOCTABIISITh CBOM CYXACHHUA C CYXACHHSIMH JIPYrUX YYaCTHHUKOB JAHalora, oOHapy>KWBaTh
pa3auyue U CXOACTBO MO3UIINI;

BBIPaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEJCTaBIATh PE3YJbTaThl BBIMNOIHEHHOIO (U3UYECKOTO ONbITa (IKCIEPUMEHTa,
UCCJIETOBAHMSI, TPOCKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYILIECTBA KOMaHTHOW M UHJIMBUIYaJIbHOU pabOThI IPU PEIICHUN
KOHKPETHON (PU3UYECKOI MPOOIEMBL;



HpI/IHI/IMaTB ueiaun COBMGCTHOﬁ ACATCIIBHOCTH, OpFaHI/ISOBI)IBaTI) I[GI\/JICTBI/ISI no eé JOCTUIKCHHUIO:
pacmipenenaTb poiu, 00CYKAaTh MPOLECCHl H Pe3yNbTaThl COBMECTHOM paboThl, 0600111aTh MHEHUS
HECKOIBKHX JTIOJICH;

BBITIOJIHATH CBOKO YacCTh PaOOTHI, TOCTUTAs KAaYeCTBEHHOTO Pe3yJbTaTa 10 CBOEMY HaIlpPaBJICHUIO U
KOOpIII/IHI/Ip}ISI CBOH I[GflCTBHSI C l[pyFI/IMI/I YJICHaMU KOMaH/bI,

OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOHMH MPOAYKT IO KPUTEPHUSAM, CAMOCTOSATEIHLHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasitTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTyalUsX, TPeOyOIMX JUIsl pelIeHUs
(¢u3nUecKux 3HaAHUH;

OpUEHTHPOBATHCS B PA3IUYHBIX MOAXOJAX MPHUHITHUS pElIeHUN (MHAUBUAYAIbHOE, NPUHSITHE
peleHus B rpyIIie, IPUHATHE PeIIeHUi rpynmnoil);

CaMOCTOSITENIbHO COCTaBIISITh aJITOPUTM pelieHHs GU3NYECKON 3a7aun UIIU TJIaHa UCCIIEI0BaHuUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh MpeaiaracMble
BAapUAHThI PELICHUN;

JieNiaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJH), MO OHAJbHBIA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJUIaraTh IUIaH €€ U3MEHEHMS,

OOBSICHATh MPUYMHBI JOCTHKEHHS (HEIOCTMIKEHUS) Pe3ysbTaTOB JIEATEIBHOCTH, JaBaTh OLIEHKY
npuoOpPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEITEIBbHOCTh (B TOM YHCIE B XOJ BBINOJIHEHHUS (PUIUUECKOTO
UCCIICIOBAaHMUST WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBLIMXCS CUTYalHid,
YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYTHOCTEIH;

OLICHMBATh COOTBETCTBUE PE3yNbTaTa LEJIH U YCIOBUAM;

CTaBUTh ce0s Ha MECTO APYroro 4eioBeKa B XOJ€ CIOpa WM JUCKYCCUHM HAa HAYYHYIO TEMY,
NIOHUMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

npuU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU peuieHuH (U3MYECKUX 3a]ad WIM B YTBEPKACHHUIX Ha
Hay4YHbIE TEMBI U TAKOE XK€ MPaBO IPYroro.

IHNPEIMETHBIE PE3YJIBTATHI
K koHuy oOydeHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaThb

c(OPMHPOBAHHOCTh Y 00YHAIOIUXCS YMEHUI:

UCIIONIb30BaTh MOHATHA: (PU3MYECKHMEe M XUMHYECKHE SIBICHUS, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIeNIb, THUIIOTE3a, €AWHUIIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemecTBa (TBEpPHOE, KHUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWIKEHHE (pPaBHOMEPHOE,
HEPaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOPHS, paBHOJCHCTByOMIAs cuia, Jaedopmanus
(ympyras, miacTu4eckas ), HeB€COMOCTh, COOOIIAOITUECS COCY/IBI;

pasnuyath sBiaeHUs (quddy3us, TEII0BOE ABMKEHNE YAaCTHIl BELIECTBA, PABHOMEPHOE JIBH)KEHUE,
HEpaBHOMEPHOE [IBWKCHHE, WHEPIHs, B3aUMOJCHCTBUE TEJ, paBHOBECHE TBEPIBIX TENI C
3aKperIEHHON OCBhIO BpAlCHMs, Meperaya AaBleHUs TBEPABIMU TEIaMHU, KUAKOCTIMU U ra3aMmu,
aTMoc(epHOe aBJIeHHE, IUIABAHNE TEJ, MPEBPAICHNs MEXaHUYECKON SHEPrHH) 10 OMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOIIHNX JaHHOE (PU3NIECKOE SIBIICHUE,
pacro3HaBaTh MPOSIBIEHNE U3YYEHHBIX (DU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MUpPE, B TOM YHCIIE
¢u3ndeckne SBICHUS B MPHPOJIE: MPUMEPHI JBIKEHHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKUBOH U
HEXMBOW MPUPOJE, NEWCTBUE CHUIIBI TPEHUS B NPUPOJIE U TEXHUKE, BIUSHHUE aTMOCHEPHOrO
JIABJICHUS HA XKMBOW OpPraHU3M, IJIaBaHHUE PHIO, PbIlUard B TEJIE YEJIOBEKa, IPH 3TOM MEPEBOIUTH
INPAKTHUUECKYIO 3a/layy B Y4eOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOICTBA (MPU3HAKH) (PU3MUECKUX
SIBJICHUM;



OTMCHIBATh M3YYECHHBIE CBOMCTBA TeNl U (PU3NUYECKHE SIBICHUS, UCTIONB3Ys (PU3HMUECKUE BETHUUHBI
(Macca, 00bEM, MIOTHOCTH BELIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEAHAS CKOPOCTh, CUJIa YIIPYTOCTH,
CUJIa TSKECTH, BEC Tela, CWila TpEeHWs, JaBieHHe (TBEPIOTO Tena, JKUAKOCTH, Tasa),
BBITAJIKUBAIOIIAs CWJIa, MEXaHW4eckass padoTa, MOUIHOCTb, IIJI€YO0 CHJIbl, MOMEHT CHIIbI,
K03(ppULIMEHT MOIE3HOro JeMCTBUS MEXaHU3MOB, KHHETHYECKAs M MOTEHIMAJIbHAsI SHEPTus), IpU
OIMCAaHUH TPABWIIBHO TPAKTOBATH (PM3UYECKHUI CMBICI MCIIOIB3yEMBIX BEITHYMH, UX 0003HAUCHHS
U €IUHMLBI (PU3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLIME AAHHYIO (DU3MUECKYIO
BEJIMYMHY C IPYTUMHU BEIMYUMHAMHU, CTPOUTH TpapUKH H3YYCHHBIX 3aBUCHUMOCTEH (U3NYECKHX
BEJIMYUH;

XapakTepru30BaTh CBOMCTBA Tel, (PU3MUECKHUE SABJICHHS U MPOLECCHI, HCTIONIB3YsI TPaBUIIA CIIOKEHHUS
cui (BIoJIb OJTHOM mpsAMOi), 3aKkoH ['yka, 3axoH I[lackais, 3akoH Apxumesia, MpaBUJIO PAaBHOBECHS
pbruara (6J10Ka), «30J10TO€ MPaBHIIO» MEXAHUKH, 3aKOH COXPaHEHUs MEXaHUYECKOW SHEPrUH, NpU
3TOM J1aBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aIHMCHIBATh €T0 MATEMAaTHUYECKOE BBIPAKEHUE;
OOBSCHATh (PU3MUECKUE SIBICHMS, NMPOLECChl M CBOWCTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallull NPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBsCHEHHWE W3 |—2 JOrMYecKkWx WIaroB ¢ OMOpod Ha 1—2 H3y4YEeHHBIX CBOICTBa
bu3nUecKux ABICHUH, GPU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3ajauyd B 1—2 JEHCTBHS, MCIONb3ys 3aKOHbI U (POPMYIbI, CBSA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJlaud 3alUChIBaTh KPaTKOE YCIIOBHE,
HOJICTABIATh (PU3UYECKUE BEIMYMHBI B (POPMYIBI M MIPOBOAMTH PACUETHI, HAXOJIUTH CIIPABOYHBIC
JaHHble, HEOOXOOUMBIC [UIi pELIEHUs 3a/ad, OLECHHMBATh PEAJIUCTHUYHOCTh MOJYyYEHHOU
(Gu3nUecKoil BeTMUNHBI;

pacno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOKHO PEUIMTh MpPU MOMOLIM (U3HUECKUX METOJO0B, B
ONMCAaHUM HCCIICJOBAHUS BBLACIATH IMPOBEPSIEMOE IPEAINooKeHne (TUIOoTe3y), pa3iudaTh |
MHTEPIPETHPOBATH MOTYUYCHHBIA Pe3yabTaT, HAXOAUTh OMIHOKH B XOJI€ OIIBITA, I€7aTh BEIBOABI MO
€ro pe3yibTaraM;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUNH WIH (DU3UYECKHX CBOMCTB TEII:
(GopMynupoBaTh IPOBEPSEMbIE NPEAMNOIOKEHUs,, COOUpaTh YCTAHOBKY M3 IPEIOKEHHOI'O
000pyI0BaHUs, 3aMCHIBATH XO/1 ONbITa U POPMYIUPOBATH BHIBOJIBI;

BBIMOJHATh MpPSIMbIE HW3MEPEHUs PACCTOSIHUS, BpPEMEHH, Macchl Teja, O00BbEMa, CHIBl U
TEMIIepaTyphbl ¢ HCIOJIB30BAaHUEM AHAJIOTOBBIX M IHU(POBHIX NMPUOOPOB, 3aMHMCHIBATH MOKA3aHUS
puOOPOB C YIETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPCHHUIA;

OPOBOJUTH HCCJIEJIOBAHUE 3aBUCHUMOCTU OJHOW (DU3WYECKOM BEJIMYMHBI OT JPYro c¢
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHUM (3aBUCUMOCTU IYTH PAaBHOMEPHO JABIIKYILETOCS Tejla OT
BPEMEHHU [BW)KEHHUS Tela, CHUJIbl TPEHHS CKOJBKEHHUs OT Beca Tela, KauecTBa 0O0paboTKU
MOBEPXHOCTEH TN M HE3aBUCUMOCTHU CHJIBI TPEHMS OT IUIOMIAAM CONPUKOCHOBEHHUS TEJ, CHIIbI
YIOPYTrOCTH OT YJUIMHEHUS MPY>KUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tena
U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHUMOCTU OT IUIOTHOCTU Teja, OT INIyOUMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJO, YCIOBHM IJIaBaHUs TeJl, YCIOBUN paBHOBECHS pbluyara u 0JIOKOB), y4aCTBOBAaTh B
IUITAHUPOBAHUU Y4EOHOT0 MCCIeI0BaHMsA, COOMpPaTh YCTAHOBKY M BBINOJIHATH U3MEPEHUs, Clerys
IpPEeUIOKEHHOMY IUIaHy, (UKCHpOBaTh pPE3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH (DU3MYECKUX
BEJIMYMH B BHUJAE MPEUIOKEHHbIX Ta0bnull M rpaduKoB, JAeNaTh BBIBOJBI IO pe3yibTaTaM
UCCJIEIOBaHMS;

NPOBOJUTH KOCBEHHBIC H3MEPEHUS (U3NYECKHX BENWYHH (IUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPAOrO TeNa, CHUJIa TPEHUS CKOJIBXKEHUS, MOAaBICHHE BO3JyXa, BBHITAJKMBAIOIAs CHIIA,
JefCcTByOMas Ha MOTPYKEHHOE B JKUAKOCTh TENO, KOXPQPHUIMEHT MOIE3HOTO JCHCTBUS MPOCTHIX
MEXaHHM3MOB), CJenys MNPEeUIOKEHHON WHCTPYKUMU: IMPHU BBHIMOJIHEHUM HM3MEPEHUH coOupaTh
9KCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAYEHNUE UCKOMOW BEJIMYMHBI,

COOIIOIaTh MpaBHJIa TEXHUKH OE€30MAaCHOCTH NPU paboTe ¢ 1a00opaTOpPHBIM 000pyIOBaHUEM;



yKa3bpIBaTh TPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOILAIOIIMECs COCYIbl, OapOMeTp, pblyar, MOABMKHBIA U HEMOABWKHBIN OJIOK,
HAKJIOHHAS IIOCKOCTB;

XapaKTepu30BaTh NPUHIMIBI JCHCTBHUS H3YYCHHBIX NPHOOPOB U TEXHUYECKUX YCTPOMCTB C
OTIOPO HA MX OMHUCAHUSA (B TOM YHCIIE: MOAIINIHUKH, YCTPOHCTBO BOJONPOBO/IA, THAPABIMUECKUI
pecc, MaHOMETp, BHICOTOMED, TOPIITHEBOW HACOC, apeOMETp), WCIOJB3ysl 3HAHUS O CBOMCTBAX
(bu3nUecKux ABICHUH U HEOOXOAMMbIe (PU3MYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOJIUTH TIPUMEPHI (HAXOIUTh MH(POPMANHKIO O TMPHMEpax) MPaKTUIECKOTO HCIOIB30BAHMUS
(¢u3nUecKux 3HaHUH B MOBCETHEBHOM XU3HM Ui oOecredeHus 6e30MacHOCTH MpU 0OpallleHuH ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0pOBbSI M COONIONEHUS HOPM
9KOJIOTMYECKOTO MTOBEACHUS B OKPYXKAIOILIEH Cpejie;

OCYILIECTBIISATh OTOOp HMCTOYHMKOB HHpopManuu B VHTepHETE B COOTBETCTBHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCS 3HAHUM M TyTEM CpaBHEHHS Pa3INYHBIX
UCTOYHUKOB BBIIEIATh MH(OPMAIMIO, KOTOpas SBIAETCS MPOTHBOPEYMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh TPH  BBHINOJHEHWH YYEOHBIX 3aJaHUil  HAay4YHO-TIONMYJSIPHYIO  JIUTEPATypy
(GU3NIECKOTO CcomepKaHMs, CHpaBOYHBIE MaTepHaibl, pecypchl cetn MHTEepHeT, BIAACTh
npuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHHs WHPOpPMAIMU M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MMChbMEHHBIE M YCTHBIE COOOIICHNSI HA OCHOBE 2—3 MCTOYHHKOB
uHpOpMauu (GU3NIECKOTO COJCPKAHUSA, B TOM YHCIE MYOJUYHO J1eJaTh KpaTKHe COOOIICHUsS O
pe3yabpTaTax MpPOEKTOB WM YYEOHBIX MCCIENOBaHMMA, NPH OSTOM T'PaMOTHO HCIOIb30BAThH
U3yUYCHHBIM MOHATUHHBIN annapart Kypca (pU3HKH, CONPOBOXKIATh BBICTYIJICHUE IIPE3CHTALUeH;
IPY BBITIOJTHEHUU YYEOHBIX MPOEKTOB M WCCIIEIOBAHHUHA pacmpeiesiTh 00s3aHHOCTH B TPYIIE B
COOTBETCTBUHM C TIOCTABJICHHBIMH 33/1adaMH, CICIUTh 3a BBIOJHEHWEM IUIaHA JCWCTBHUH,
aJICKBaTHO OLCHMBATh COOCTBEHHBIM BKJIAJ] B JCATEIBHOCTb TPYIIIBL,  BBICTPAMBATH
KOMMYHHUKATHBHOE B3aMMO/ICHCTBUE, YYUTHIBAas MHEHHE OKPYKAIOLIHX.

K koHmy oOydeHnus B 8 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaThb
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHM:

UCIIONIF30BaTh MOHSTHS: Macca U pa3Mepbl MOJEKYI, TEIUIOBOE ABM)KCHHE aTOMOB M MOJEKYIL,
arperaTHble COCTOSHUS BEIIECTBA, KPUCTAJUIMUECKHE H aMOopdHBIE Tela, HACBIIEHHBIN W
HEHACBIICHHBI Map, BIAXHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSSI OSHEPrus, TEIIOBOU
JBUTATEJIb, JJIEMEHTAPHBIA JIEKTPUUYECKUN 3apsif, DJJIEKTPUUYECKOE T10J€, NPOBOIHUKH U
TVAJICKTPUKU, TTIOCTOSTHHBINA JIEKTPUIECKUNA TOK, MATHUTHOE T0JIC;

pa3nuyath sSBIEHUS (TEIJIOBOE pacIIMpeHHe M C)KaTue, Teruionepesada, TEIUIOBOE PaBHOBECHE,
CMayMBaHME, KANMWLUISPHBIC SIBJICHUS, WCIApPEHUE, KOHJCHCAINWs, IUIaBJICHUE, KPHUCTAJTU3AIIM
(oTBepaeBaHMEe), KWIIEHHE, TeIulonepeaadya (TEIUIONPOBOJAHOCTh, KOHBEKIIUSA, HW3IyuyeHHUE),
ANEKTpHU3alUsl Tell, B3aUMOJICHCTBUE 3apsiiOB, JEUCTBHUS AJIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHE MArHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM,
JMIEKTPOMArHUTHAsT MHIAYKIMS) 1O OMHCAHHIO UX XapaKTEePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JTaHHOE (PU3NICCKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHHE U3YUYCHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOIIEM MUPE, B TOM YHUCIIE
dusznyeckue SBICHHUS B TPHPOJIC: MOBEPXHOCTHOE HATSHKCHHE W KANWIUISPHBIC SIBICHUS B
npupojie, KpUCTaulbl B Mpupoae, usnydenne CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpHU3BI,
o0Opa3oBaHUE POCHI, TyMaHa, HHES, CHEra, MIEKTPUYECKUE SBICHUS B aTMochepe, SIeKTPUIECTBO
JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JI€ 3eMJTH, APei] MOTOCOB, POJIb MArHUTHOTO TOJIS JIS )KU3HU
Ha 3emiie, OJISIPHOE CHUSHUE, ITPHU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIICISTh
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKN) (PU3NICCKUX SBIICHUH;

OIMCHIBATh U3YUYCHHbIE CBOMCTBA TeNl M (DU3UUECKHE SBICHUS, UCIIONIb3YS (PU3NYECKUE BETUUHHBI
(TemniepaTypa, BHYTPEHHSISI SHEPIusi, KOJIMYECTBO TEIUIOTHI, y/AEJIbHAS TEIUIOEMKOCTh BEIIECTBA,



yllelbHas TEIUIOTa IUIaBICHUS, YAeIbHAas TEIUIOTa MapooOpa3oBaHus, yAeabHas TeIIoTa CrOpaHHs
TOILIMBA, KO3(DPULIMEHT IOJIE3HOr0 AEHCTBUS TEMJIOBOM MAIIMHBI, OTHOCHUTENIbHAS BIIAKHOCTb
BO3/1yXa, JJIEKTPUUECKUH 3apsij, CHUa TOKA, 3JIEKTPUUYECKOE HANpsDKEHUE, CONPOTUBIECHUE
NPOBOJHHKA, yJEJIbHOE COMPOTHBICHHE BEIIECTBA, PadOTa M MOILIHOCTH JIEKTPUYECKOTO TOKA),
IPY ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEIMYMH, 0003HAUCHMSI
U eIUHMLBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOIIME MAHHYIO (DU3MUYECKYIO
BEJIMYMHY C JIPYTMMHU BEIMYMHAMH, CTPOUTH TPAapUKH W3YUEHHBIX 3aBUCHUMOCTEH (U3NIECKHUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHHMS U IPOLECCHl, HCIOJb3YS OCHOBHBIE
HOJIOKEHUST MOJIEKYISPHO-KHHETHUECKOW TEOpUM CTPOEHUS BEILECTBA, HMPUHIMII CYNEPIO3ULUU
nojiel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3apsja, 3akoH OMma i ydacTka LIEMNH,
3akoH Jxoyna—JleHna, 3aKkoH COXpaHEeHUsI SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €T0 MATEMAaTUUYECKOE BbIPAXKEHUE;

OOBSICHATh (DU3MYECKHE TPOLECCHl W CBOWCTBA TEJN, B TOM YHCJIE€ M B KOHTEKCTE CHUTYaIlHi
PaKTUKOOPHEHTUPOBAHHOIO XapaKTepa: BBbISBIATh IPUYUHHOCIEICTBEHHbIE CBA3H, CTPOMTH
00BsiCHEHHEe U3 1—2 JIOTMYEeCKHX IIaroB ¢ OMOpOM Ha 1—2 M3Y4YEeHHBIX CBOMCTBAa (U3NUECKUX
SBJICHUM, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacuy€THble 337aud B 2—3 JEMCTBUS, HMCIOJB3Ys 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
(u3nueckue BEIMUYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyd 3alUChIBaTh KPaTKOE YCIIOBHE,
BBIABIISITh HEAOCTATOK [JAHHBIX JJIsI peIleHWs 3ajJaud, BbIOMpAaTh 3aKOHbI U (POPMYIIBI,
HEoOXOoauMBbIe JUIsl €€ pelIeHMs], NMPOBOAUTH pacdy€Tbl M CpPaBHMUBATH IIOJIyYEHHOE 3HAUCHHE
(u3nM4ecKoil BETMUNHBI C U3BECTHBIMU J1aHHBIMU;

pacmo3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXKHO PpEUIMTh MPH MOMOIIM (PHU3MUECKUX METOMOB,
UCIONB3Yysl ONHMCAHHWE MCCIIEIOBAHUSA, BBIIEIATh IPOBEPSEMOE IPEANOJIOKEHHE, OLEHUBAThH
NPaBUIBHOCTD NOPsI/IKA TPOBEACHUS UCCIIeI0BaHMs, 1eJaTh BIBObI;

NPOBOJUTH OIBITHI TIO0 HAONIONEHUIO (DU3MYECKUX SIBICHUH WIM (PH3HMUECKUX CBOHCTB Tell
(KanWJUIApHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JlyXa OT €ro 00b&ma, TeMIepaTypbl, CKOPOCTH
npolecca OCThIBAHWSA M HarpeBaHMs MPU M3JIYYEHHM OT I[BeTa H3JIydarolled (Morioaroniei)
IIOBEPXHOCTH, CKOPOCTb HCIApPEHHUs BOJbl OT TEMIIEPATypbl JKUAKOCTH M IUIOWAAU e
IOBEPXHOCTH, 3JIEKTPU3aLUs TEJI U B3aUMOJEHCTBHE 3JEKTPUUECKUX 3apsiOB, B3aUMOJEHUCTBUE
MOCTOSIHHBIX MAarHWTOB, BH3YaJIM3alldsl MAarHUTHBIX TIOJIEW TIOCTOSIHHBIX MAarHHWTOB, JIEUCTBUS
MarHUTHOIO TOJs Ha MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHura, CBOMCTBa
AIIEKTPOABHUTrATENsl TOCTOSHHOTO TOKa): (opMymupoBaTh NpOBEpsSEMBbIE TMPEATIONIOKEHUS,
coOupaTh YCTaHOBKY M3 IpPEIJIOKEHHOro O00OpylOBaHMSA, OINUCBIBATH XOJA ONbITA U
(GopMynHpOBaThH BHIBOJIBI;

BBITIOJTHSATH TPSIMBbIE U3MEPEHUSI TEMIIEPaTyphl, OTHOCUTEIIbHOW BIAXKHOCTH BO3/yXa, CHIIBI TOKa,
HaNpsOKEHUs. C HCIOJIb30BAHMEM AaHAJOTOBBIX NPUOOPOB M JaTUYUKOB (PU3MUECKUX BEIUYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0COIIOTHON OTPEIIHOCTH;

IOPOBOJUTh HCCJIEJIOBAaHUE 3aBUCHUMOCTH OJHOW (U3WYECKOM BEJIMYMHBI OT Jpyro c
UCTIOJIB30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCHMOCTH COIIPOTHBIICHUS NMPOBOJIHUKA OT €r0 JIJTMHEI,
IUIOIAAM MTOTIEPEYHOr0 CEYEHHUS U YAEIBHOIO COMPOTHBIICHHS BEILIECTBA IPOBOIHUKA, CHJIbI TOKA,
WIYILETro yepe3 MPOBOJHUK, OT HANPSHKEHHUsI HA MPOBOJAHUKE, HCCIIEI0BaHUE TOCIIEJ0BATEIBHOTO
U NapajyiebHOTO COEAMHEHUH IPOBOJIHUKOB): MJIAHUPOBATh UCCIEA0BaHNE, COOMPATh YCTAHOBKY
U BBIIOJHATD U3MEPEHHUS, CIIeys IPEAJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOIY4EHHON
3aBHCHMOCTH B BHJIE TaOJIHUIl ¥ IpaUKOB, J€JIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICOBAHUS;
IPOBOJUTH KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BeNWYMH (yeibHas TEIIOEMKOCTh BEIECTBa,
COINPOTHBIIEHUE TPOBOJAHMKA, paboTa M MOUIHOCTh DJIEKTPUYECKOTO TOKA): IUIAHHUPOBATH
U3MEpPEHUs, cOOUPaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJlelysd MpPEII0KEHHOW MHCTPYKLUH, U
BBIYHCIISATH 3HAUECHHE BEJTMUUHBI;

coOroaaTh MpaBuiia TEXHUKHU 0€30MacHOCTHU IpU padoTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;



XapaKTepU30BaTh MPHUHIIMIEI JACHCTBHS HW3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOM HA UX OMUCAHUS (B TOM YHCIIE: CUCTEMA OTOIICHUS TOMOB, THTPOMET), MapoBas TypOuHa,
aMIIEPMETP, BOJBTMETpP, CUETUHK DJICKTPUUSCKON HIHEPTHH, DIIEKTPOOCBETUTEILHBIC MPHOOPHI,
HarpeBaTeIbHBIE ICKTPOIPUOOPHI (IPUMEPHI), JIECKTPHUUSCKHE MMPETOXPAHUTEIN, HICKTPOMATHUT,
AMEKTPOABUTaTE b MOCTOSIHHOTO TOKA), UCTIONB3Ysl 3HAHUSA O CBOWMCTBAX (PM3UYECKUX SIBJICHHUM U
HE0OX0UMBbIC (PU3MUECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U HM3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMAaTHYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEITH
BHYTPEHHETO CrOpaHus, JJIEKTPOCKOIN, PEOCTaT), COCTABISATh CXEMBbl SJEKTPUUYECKHX Lerned ¢
MoCNe0OBaTeIbHBIM W TMapajulebHBIM  COCJMHEHHWEM  DJIEMEHTOB, pa3iu4das  yCIOBHBIC
0003HaUEHUSI AIIEMEHTOB MJICKTPUUYECKHX IIETICH;

OPUBOIUTH MPHUMEPHl (HAXOAWTH MHQPOPMALUIO O MPHUMEpax) MPaKTUYECKOTO HCIIOIb30BAHUS
(GU3MYECKUX 3HAHWI B TTOBCEIHEBHON JKU3HU I 00ecrieueHuss OE30TaCHOCTH MPU OOpaIICHUH C
npubopaMd W TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHMsI 370pPOBbsi M COONIONEHUS HOPM
HKOJIOTHUECKOTO MOBEJICHUS B OKPY’KaIOIIEH cpefe;

OCYIIECTBIIATh TOUCK HH(popMmanmu Qusndeckoro coaepxanus B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U TyTEM CpaBHEHUS JOTOJTHUTEIbHBIX UICTOYHUKOB BBIICISATH HH(DOPMAIIHIO,
KOTOpas SIBJISETCS IPOTUBOPEUMBOI MITU MOXKET ObITh HEZOCTOBEPHOM;

UCTIONB30BaTh IPHU  BBITIOJHEHUM YYEOHBIX 3aJaHWil  HAYYHO-TIONMYJSPHYIO JUTEPATypy
(U3HYECKOTO COJCp)KAHUS, CIPABOYHBIC MAaTepHallbl, pecypchl cetnm WHTepHET, BIaIeTh
npuéMaMHl KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HWHGOpMAIMU U3 OIHOW 3HAKOBOMU
CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHHs, 0000mas nHpopmaluo us3
HECKOJIBKMX HWCTOYHUKOB (DU3MUYECKOTO COJNEPKAHUS, B TOM YHCIIC IMyOJIMYHO TPEICTABISITH
pe3ynbTaThl MPOEKTHOM WM HCCIEOBAaTEIbCKOM  JEATENbHOCTH, MpPH OSTOM TI'PaMOTHO
UCIIONb30BaTh M3yUEHHBIH TMOHATUWHBINA anmapar Kypca (U3WKH, COMPOBOXAATH BBICTYILIICHHE
MpE3EHTALNEN;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAaHUN (PU3UUECKUX MPOIIECCOB PACHPEETSITh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABICHHBIMHU 33aJladaMH, CIICJUTH 32 BBITOJIHCHUEM
IUIaHa JIeWCTBUH W KOPPEKTHpPOBaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NESTEIBHOCTh TPYIIIBI, BEICTPAUBATE KOMMYHHKATHBHOE B3aUMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTH
paspemath KOH(IUKTHI.

K xoHiy oOydeHust B 9 kiaacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXKaTb
c(OPMHPOBAHHOCTh Y 00YHAIOIUXCS YMEHUI:

UCIIOJIb30BATh TMOHATHSA: CHCTeMa OTCUY€Ta, MaTepHajbHas TOYKA, TPACKTOPHS, OTHOCHUTEIHLHOCTD
MEXaHUYECKOTO JIBUJKEHUS, nedopmarus (ynpyrasi, MJIacTUYECKast), TpEeHHUeE,
IEHTPOCTPEMHUTEIIBHOE YCKOPECHHUE, HEBECOMOCTh W TEPErPY3KH, IEHTP TIKECTH, aOCOIFOTHO
TBEPIOE TEJO, IICHTP TAKECTH TBEPJOro Telia, PABHOBECHE, MEXaHMUYCCKUE KOJICOaHUS U BOJIHBI,
3BYK, HH(PPA3BYK U YJIbTPa3BYK, DJIEKTPOMATHUTHBIE BOJHBI, IIKajda 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIEKTPhI MCITYCKaHUS W TOTJIOMICHUs, anbda, Oeta- U
FaMMa-I/I?)JIy‘-ICHI/I}I, HU30TOIIbI, H,HepHaH BHGPFGTI/IKB.;

pasnuyath  SBJICHHA (paBHOMEPHOC W  HEPAaBHOMEPHOE  NPSIMOJMHEHHOE  JIBH)KCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOTHOE Ta/ICHNE Tell, PABHOMEPHOE JIBIKEHUE
10 OKp}I)KHOCTI/I, B3aI/IMOZ[eI>'ICTBPI€ TECJI, peaKTI/IBHOG JBHXXCHUC, KOJ'IC63TCJ'II)HO€ JIBUXXCHHC
(3aTyxarolie W BBIHYKICHHBIC KOJICOaHMs), Pe30HAHC, BOJIHOBOE JBHIKCHHE, OTPAKECHHUE 3BYKa,
NPSIMOJIMHEWHOE PAcIpOCTpaHEHUE, OTPAKEHHWE M TIPEJIOMJICHHE CBETa, TOJHOE BHYTPECHHEE
OTpaXKCHHE CBETA, pa3JIO’KEHHE OCJIOro CBeTa B CIEKTP M CIIOKCHHE CIIEKTPAIBHBIX IIBETOB,
JUCIICPCHSL CBETA, CCTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHKHOBEHHE JIMHEHYATOro CIEKTpa
U3JTy4EHHs) IO ONMCAHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX
JTaHHOE (M3UYECKOE SIBJICHUE;



pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUH B OKPYKAIOIIEeM MHpE (B TOM YHUCIIe
¢u3nueckue sBICHHUS B MPUPOJE: MPUIMBBI U OTIUBHI, ABMKeHUE M1aHeT COJHEYHON CHUCTEMBI,
PEaKTUBHOE IBUKCHHME >KHUBBIX OPIaHM3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHUE,
celicCMUYeCKHe BOJIHBI, IIyHAMH, X0, [[BE€Ta T€J, ONITUYECKUE ABJIEHUS B IPUPOJIE, OMOJIOTHYECKOE
NENUCTBUE BUIUMOTO, YIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO HW3IMYyYEHHUH, €CTECTBEHHBIN
pasnoaKTHBHBIM (DOH, KOCMHUYECKUE JIyYHd, PAJMOAKTHBHOE HM3IIyYCHHE MPUPOIHBIX MUHEPAJIOB,
NEUCTBUE PAJUOAKTHBHBIX M3JIyYEHHH Ha OpraHu3M 4eJoBeKa), IMpU ITOM MEPEBOIAUTH
MPAaKTHUECKYIO 3a/1ayy B Y4EOHYIO, BBIICNSATH CYIIECTBEHHBbIC CBOMCTBA (TIPU3HAKHU) (PUINUECKUX
SIBIICHHIA;

OIMCHIBATh U3YYEHHBIE CBOMCTBA TeNl U (PU3NUECKHE SIBICHUS, UCTIONB3YS (PU3HMUECKUE BETMUUHBI
(cpenHsis W MIHOBEHHash CKOpPOCTb Tejla IpU HEPaBHOMEPHOM JIBKEHUH, YCKOpPEHHE,
nepeMeIleHue, MyTh, YTI0Basi CKOPOCTh, CHJIAa TPEHHUS, CUJIa YIPYTOCTH, CUJla TSXKECTH, YCKOPEHHE
CBOOOJIHOTO TAaJeHHs, BEC Tella, UMITYJIbC Tela, HMMITYyJIbC CHIIBI, MEXaHW4yeckas pabora H
MOIIIHOCTb, MOTEHIMANIbHAS SHEPT U TeJla, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIH, OTEHIIHAIbHAS
SHEPrusl CKATOM MPYKUHBI, KUHETUYECKas YHEPrusi, MOJTHAS MEXaHHuYeCKas SHEprus, mepuoja u
YyacToTa KojeOaHHi, JJIMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, MIOKA3aTeNb
IPEOMIICHUS CPe/Ibl), TIPU OMUCAHUH MPABUILHO TPAKTOBATh (PU3NUYECKUI CMBICT UCIIOJIb3yEMBIX
BEJIMYMH, 0003HAUEHUs] U €AMHHUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTHh (POPMYIIbI, CBS3bIBAIOIIUE
JTaHHYI0 (U3WYECKYI0 BEIWYMHY C JPYIMMH BEIMYMHAMH, CTPOUTH TpaduKH H3Y4EHHBIX
3aBHCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepru30BaTh CBOMCTBA T, (PU3MUECKUE SIBICHUS U MPOIECCHI, UCTIOIB3Ys 3aKOH COXPaHEHHUS
SHEPruM, 3aKOH BCEMUPHOTO  TATOTEHMS, NPUHLUI  CYNEPIO3ULUU  CHJI, TNPUHIUI
oTtHocuTesbHOCTH ["anmuiiesi, 3akoHbl HbI0TOHA, 3aKOH COXPaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKECHHUS
U TpeJoOMJIEHHs] CBETa, 3aKOHBl COXPAHEHHs 3apsAA0BOIO M MAacCOBOTO YHCEN NpU SAEPHBIX
peakuusx, TMpPU HSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alUCHIBaTh €ro
MaTEMaTHUECKOE BBIPAXKEHHUE;

OO0BSACHATH (pU3MUECKHEe MPOIECChl M CBOWCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE CUTYyalUl
IPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbBIABIATh IHPUUMHHO-CIEACTBEHHBIE CBA3H, CTPOMTH
O00BSICHEHHE W3 2—3 JIOTUYECKHX IIaroB ¢ OMOpPOH Ha 2—3 M3YYEHHBIX CBOMCTBAa (U3NUICCKHUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbBIE 3a/1a4il (ONUparoIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCTIONb3Ysl 3aKOHBI U
dopmynbl, cBs3bIBaolMe (U3NYECKHE BEJIUYMHBI: HAa OCHOBE aHalIM3a YCJIOBHMSA 33Jaud
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOUIME WIM W30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI M (OpMyJbl, HEOOXOAMMBIE JJI pEIIeHUs, MPOBOJUTH pacyéThl M OLEHUBATh
PeATMCTUYHOCTb MOJYYEHHOTO 3HaUeHUsI (PU3MUECKON BEIUYHHBI,

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOXHO pEIIUTh MpU TMOMOIIM (U3UYECKUX METOMOB,
UCIIONB3Ysl OIMCAHUE MCCIEAOBAHUSA, BBIACIATH IPOBEPSAEMOE IPEANONIOKEHUE, OLIEHUBATH
IPAaBWIBHOCTh TOpsIKa TMPOBEACHMUS MCCIEAOBaHUSA, JEJaTh BbIBOJbL, WHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOICHUN U OTIBITOB;

NPOBOJUTH OIBITHI O HAOMIONECHUIO (DU3MYECKUX SIBICHUH WM (PU3UUECKUX CBOWCTB Tell
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS HSHEPruH, 3aBUCHMOCTH IEepHojIa
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTYIBI MaJbIX KoJIeOaHUM, MPSAMOJMHEHHOE PacHpoCTpaHEHUE CBETa, Pa3jOXKeHUE O0eIoro
CBETa B CIIEKTP, U3YUYCHHE CBOMCTB M300pa)K€HUS B IJIOCKOM 3€pKaje M CBOWCTB M300pakeHUS
npeaMeTa B COOHMparomeil JInH3e, HaOI0eHUE CIUTONIHBIX U JIMHEHUYATBIX CIEKTPOB M3ITyYCHHS):
CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00Opy/ITOBaHUS, OMUCHIBATH XOJ
OTIbITA U €T0 PE3YNIbTaThl, POPMYIUPOBATH BHIBOIBI;

IPOBOJMUTH MPH HEOOXOAMMOCTH CEpPHI0 NPAMBIX H3MEpPEHUll, Ompenenss cpeiHee 3HaueHUe
u3MepseMoil BenuuuHbl ((POKYyCHOE paccTOosHUE coOWparoleil JIMH3bI), 0OOCHOBBIBATH BHIOOD
criocoba m3MepeHust (M3MEPHUTEIHLHOTO MPrOopa);



IMPOBOAWUTL HCCIICAOBAHUC 3aBUCUMOCTEHN (bI/ISI/I‘-IeCKI/IX BCJIMYMH C HCIOJB30BAHUCM MPSAMBIX
U3MEpEeHui (3aBUCUMOCTh NMYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBIKEHHM 0€3 HauyaJbHOU
CKOpPOCTH, ICPUOIa KOJ'Ie6aHI/If/'I MAaTEMAaTUYCCKOTroO MadTHHUKA OT AJIMHBI HUTHU, 3aBUCUMOCTHU YyIJIa
OTpPaKEHHsI CBETa OT yIja MaJCHUS W yria MPeIOMICHHS OT yrja MaJeHUus): TUIAaHHpPOBATH
UCCJIEIOBaHNE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh PE3yIbTAaThl MOTYyYECHHOU
3aBHUCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCJIMYHH B BHUJIC Ta6JII/ILI u I“pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PC3yJibTaTaM
UCCJIETOBaHMUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHs (PU3UUECKUX BEIWYMH (CPEIHSsI CKOPOCTh U YCKOpPEHHE Teja
IpU PaBHOYCKOPEHHOM JIB)KEHUM, YCKOpPEHHE CBOOOAHOIO MajaeHusi, KECTKOCTh MPYKUHBI,
KO3(pPULIMEHT TpeHHsI CKOJIBXKEHUS, MeXaHWdeckas paboTa M MOIIHOCTh, YacTOTa M TMEPHO
KOJ'IC63,HI/II>1 MAaTEMAaTUYCCKOTO U IPYKUHHOTO MAsTHHUKOB, OIITUYCCKAs CHUJIa c061/1pa1011161?1 JIMH3HI,
pPaZMOaKTUBHBIM (DOH): ITUIAHUPOBATH U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATE U3MEPCHUS, CIICAYS HpeHHO)KeHHOﬁ HWHCTPYKIWH, BBIYUCIATH 3HAYCHHUC BCIMYUHBI U
AQHAJIU3UPOBATH MMOJYYEHHBIE PE3YJIBTATHI C YUETOM 33JJaHHOW MOTPEITHOCTH U3MEPEHUN;
co0r01aTh MpaBUiIa TEXHUKH O€30MaCHOCTH IpU paboTe ¢ J1a0opaTOpHBIM 000pyIOBAHUEM;
paznuyaTh OCHOBHBIE MPH3HAKM HU3YYEHHBIX (U3MUECKUX MOJENe: MaTepuaibHas TOYKa,
a6COHIOTHO TBép,Z[OC TCJIO, TOYCYHBIM MCTOUYHUK CBCTA4, JIy4, TOHKAad JIMH34a, IJIAHCTApHasA MOACIIb
aToOMa, HyKJIOHHAsI MOZIeJIb AaTOMHOT'O S/1pa;

XapakTepru30BaTh NPUHLMIBI JEHCTBHUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
OHOpOﬁ Ha HUX OIINCaHUsA (B TOM 4YHCIIC! CIIUAOMETP, AATUHUKHU IIOJIOKCHHA, PaCCTOAHHUA U
YCKOPEHHUs, pakeTa, »5XOJOT, OYKH, TMepHucKom, ¢oTroanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO03MMETp, KaMmepa BuibcoHa), HCMONB3ys 3HAHUS O CBOMCTBaX (PH3MUECKUX
SIBJICHUM ¥ HEOOXO0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

HCIIOJIB30BaTh CXCMbI UM CXEMATHUYHBIC PHUCYHKM HM3YUCHHBIX TCXHHYCCKUX yCTpOﬁCTB,
U3MEPUTENIbHBIX MTPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPU PELICHUU YUeOHO-TPAKTUYECKUX
3aJia4, ONTHYECKHUE CXEMBbI JJIS MOCTPOCHUS M300paKeHUH B IUIOCKOM 3€pKaje M coOuparomeit
JIMH3E;

OPUBOJIUTH MPHUMEPHl (HAXOAWTH MHPOPMALUIO O MPHUMEpax) MPaKTUYECKOTO MCIIOIb30BAHUS
(¢u3nUeCKUX 3HAHWH B MOBCETHEBHOM XHU3HH I 0OecTiedeHUs O€30MacHOCTH TIPU OOpaIieHu: ¢
npuOopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 3J0POBbsi M COONIIOJIEHUS HOPM
HKOJIOTHUECKOTO MOBEJICHUS B OKPY’KaIOIIeH cpefe;

OCYIIECTBIISATh, MOUCK HH(popManuu (U3NYECKOro coaepxaHus B MHTepHeTe, caMOCTOATEIHHO
dbopMynUpysl MOUCKOBBIM 3ampoc, HAXOAWUTh ITYTH OMPEICICHUS JOCTOBEPHOCTU TMOTYYCHHON
I/IH(l)OpMaHI/II/I Ha OCHOBE UMCIOIIIHUXCS 3HAHUHA U JOITIOJIHUTEIIbHBIX NCTOYHUKOB,

UCMOJb30BaTh IPU  BHINOJIHEHUH Y4YEOHBIX 3aJaHUM  HAYYHO-TIONMYJSIPDHYIO  JIUTEpaTypy
(Gu3MYECKOTO COJEpKaHUs, CIPaBOYHbIE MaTepHualbl, pecypchl cetu HWHTepHeT, BianeTh
npuéMaMHu KOHCIIEKTHPOBAHMSI TEKCTa, mpeoOpa3oBaHus WHGOPMAIMU U3 OIHOW 3HAKOBOMH
CHCTEMBI B JPYI'YIO;

co37aBaThb COOCTBEHHbIE NHUCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE HWHGOpMalUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJACP)KaHMs, MYOJUYHO NPEIACTABIATh pPE3yJIbTaThl
INPOEKTHOM WM HCCIEeI0BAaTENbCKOM JI€ATeIbHOCTH, IpPH 3TOM TPAaMOTHO HCIIOJIb30BaTh
U3Yy4YCHHbIN MOHATHIHBIN anmapar u3y4aemoro paszaena (GU3MKU U CONPOBOXIATh BBICTYIUIEHUE
Ipe3eHTalMen ¢ y4€TOM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 kaacc (68 1)
N Koaun4vecTBo 4acoB DIeKTPOHHBIE
]
o/ HaunmeHnoBaHue pa3iesioB Konrpoas | Ilpakruu | (uudposbie)
U TEM IPOrpaMmMbIl Bcero HbIE ecKue 06pa30BaTeJ’ILHLIe
n
padoThI padoThI pecypchl
Pa3nesa 1. ®u3nka u e€ posib B NO3HAHNH OKPYKAKIIEro MUPa
bubmuoreka [JOK
11 ®du3nkKa - Hayka 0 Ipupoae 2 https://m.edsoo0.ru/7f41619
4
bu6anoreka LIOK
1.2 dOu3NUeCKUe BEITUYNHBI 2 1 https://m.edso0.ru/7f41619
4
EcTtecTBeHHOHAYYHBIH bubmmorexa [JOK
1.3 e 2 1 https://m.edsoo0.ru/7f41619
METO/I MIO3HAHUS A
Hroro mo pazneny 6
Pa3znea 2. IlepBoHayajibHbIE CBeIeHUS O CTPOEHUH BelllecTBA
bubmuoreka [JOK
2.1 CtpocHue BemecTna 1 https://m.edsoo.ru/7f41619
4
JIBrxenue u bu6mmoreka [JOK
2.2 B3aUMO/ICHCTBHUE YaCTHI] 2 1 https://m.edso0.ru/7f41619
BeIlleCTBA 4
ArperaTHble COCTOSTHHS bubmiorexa HOK
2.3 P 2 https://m.edso0.ru/7f41619
BEIIECTBA 4
Hroro no pazgeny 5)
Pa3nea 3. /IBu:xeHMe U B3auMo/ieilicTBUE TeJl
but6mmoreka [IOK
3.1 MexaHndecKoe IBUKCHUC 3 https://m.edsoo0.ru/7f41619
4
bubnaunorexa LIOK
3.2 Wuepuus, macca, INIOTHOCTh 4 1 https://m.edsoo0.ru/7f41619
4
but6mmoreka [IOK
3.3 Cuta. Buas! cun 14 1 2 https://m.edsoo.ru/7f41619
4
Hroro no paszneny 21

Pa3znea 4. /laBiienue TBEPABIX Tel,

JKHAKOCTEH U ra3oB

4.1

Masnenue. [lepenaua
JaBJICHUS TBEPABIMU

3

bubmuoreka [JOK
https://m.edsoo.ru/7f41619
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TCJIaMU, ) KUAKOCTAMHU U

B>

razamu
but6mmoreka [IOK
4.2 JlaBieHue KUIKOCTH 5 https://m.edsoo.ru/7f41619
4
but6mmoreka [JOK
4.3 ATMmocdepHOe aBiIeHHe 6 https://m.edsoo.ru/7f41619
4
JlelicTBUE XXKUIKOCTH U rasa bubnmorexa LHOK
4.4 . 7 1 3 https://m.edso0.ru/7f41619
Ha TIOTPYKEHHOE B HUX TEJIO 4
Uroro no pazneny 21
Pa3nea 5. PaGora u MoHoOCTh. JHEprus
bu6anoreka LIOK
5.1 PaboTa 1 MOIIHOCTH 3 1 https://m.edso0.ru/7f41619
4
butmmoreka [JOK
5.2 [TpocThie MEXaHU3MBI 5 1 https://m.edsoo0.ru/7f41619
4
bu6anoreka LIOK
5.3 MexaHuueckas SHEprust 4 1 1 https://m.edsoo0.ru/7f41619
4
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 3 12
I1O ITPOI'PAMME
8 ku1acc (68 u)
KoaunuecTBO Yacon DIeKTPOHHDbIE
Ne HaumeHoBanue pa3aesnoB Kontpoan | Ilpakruy (undposbie)
n/m | ¥ TeM NPorpaMMbl Bcero HbIe ecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
Pa3gen 1. TenjioBblie iBJIeHUSA
11 CtpoeHHE U CBOMCTBA 7 bubnmoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
12 Teroeie mpoeccer 21 . > https://m.edsoo.ru/7f4181ce
Htoro no pazueny 28
Pa3nen 2. DjiekTpuYecKHe H MATHUTHBIE SIBJICHUS
onex €CKue 3a .
2.1 3:1I ﬁ;czizme I;Iena i’li}:l 7 1 bubmorera [JOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJICICTBIE
2.2 [TocTosTHHBIH 20 1 7 bu6mmoreka [IOK
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SHGKTpI/I‘leCKI/Iﬁ TOK

https://m.edsoo.ru/7f4181ce

bu6nmoreka [IOK
23 MarHuTHbIe SBIeHHs 6 1 L5 https://m.edsoo.ru/7f4181ce
DJIeKTpOMarHuTHas bubnnoreka [IOK
2.4 4
WHYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 3 145
1O ITIPOI'PAMME '
9 kaace (102 4)
KoaunuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumenoBanue pasaesnoB Konrpoan | Ipakruy (uudposbie)
N/ | ¥ TeM NPorpaMMsl Bcero HbIe ecKue o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHn4ecKoe IBIKCHUE U 10 1 bubmuorexa [IOK
' CIIOCOOBI €T0 ONUCAHMS https://m.edso0.ru/7f41a4a6
. bubmuorexa [IOK
12 BaanmozchcTeHe To 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
13 3AKOHEI COXpAHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJ1e0aHuA U BOJTHBI
bu6nmoreka [IOK
2.1 M 7
CXAHHIECKAC KOTICOAHI 3 https://m edsoo.ru/7f41a4a6
99 MexaHU4eCKUe BOJIHBI. 8 1 3 bubmuorexa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nes 3. DjIeKTPOMATHUTHOE T0JI€ ¥ 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnnoreka [JOK
' JIIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pasnen 4. CBeToBbIE AABJIEHUSA
41 3aKOHBI pacpOCTPAHECHUS 6 5 bubnnoreka [IOK
' cBeTa https://m.edsoo.ru/7f41a4a6
4.9 JIuH3BI U onTHUYECKUE 6 3 bubnmoreka [JOK
' pUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro ceeta B 3 5 bubmuorexa [IOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
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Pa3gen 5. KBanTOBBIC IBJICHUSA

51 Hcnyckanue u moriomneHue 4 1 bubnmoreka [JOK
' CBETAa aTOMOM https://m.edso0.ru/7f41a4a6
bu6nuorexa [IOK
52 CTpoenne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
>3 FLACpHEIC peakiiH ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopnTebHO-00001a10 M MOYJIb
IToBTOpeHHE 1 0000IIEHNE
6.1 coJiepKaHus Kypca PU3UKH 9 2 bubamorera LOK
' 7ep P https://m.eds00.ru/7f41a4a6
3a 7-9 kjacc
Hroro no pazneny 9
BIIEE KOJIMYECTBO YACOB
OBII] O CTBO HACO 102 97

I10 ITPOI'PAMME
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