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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOTpaMMbIl, MPECTABICHHBIX B
OI'oC 000, a Takke ¢ yuéroM (enepaibHOM paboyeil MmporpaMmbl
BocniuTanus U KoHnenuu npenojaBanus yaeOHOro npeamera « Du3nka.

Copepxanue mporpamMmbl MO (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHOI I'PAaMOTHOCTH OOYYarOIUXCsl U OPTaHU3ALUI0 U3YUECHUS
bu3NKK Ha NEeATeIbHOCTHOW OCHOBE. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXHOCTH y4eOHOTO npeamera B peanusaiuu tpedboBanuiit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ynbTaTaM OOydeHus, a
TaK)Ke€ MEXKIPEIMETHBIC CBS3U €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.

[Iporpamma 10 (Qu3KMKe yCTaHABIMBAET paclpeneiieHne y4eOHOro
MaTepuasia 1Mo rojamM oOydeHuss (IO KjaccaMm), MpeJyiaraeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3YyYEHUsSI TEM, OCHOBAaHHYI0 Ha JIOTMKE pPa3BUTHS
MPEAMETHOTO COACPKAHUSA U YUETE BO3PACTHBIX OCOOCHHOCTENW 00YyHYaroIuXCsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO0 OKa3aHUS METOJAMYECKON
MIOMOIIM YYUTENIO B CO3JJaHUU padoyeil MPOTrpaMMBbI 10 y4eOHOMY TIPEAMETY.

dusnka SBISAETCS CUCTEMOOOPA3YIOUUM Il  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJIbKY (U3UUYeCKre 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB U SBJICHUM, M3y4aeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH U
dbuszuyeckold reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYI0 KapTHUHY
MHUpa, TPENOoCTaBIsieT HauOoyiee SICHble OOpaslbl NMPUMEHEHHS] HAyYHOTO
METO/1a TTI03HAHUS, TO €CTh CII0CO0a MOIYYeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa u3 riaaBHBIX 33724 (PU3UYECKOr0 00pa30BaHUs B CTPYKTYpe OOIIETro
00pa3oBaHUs COCTOUT B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usukm Ha 0a30BOM YpOBHE TMPEAINOJaraeT OBJIAJECHUE
CIEAYIOIIUMU KOMITETEHTHOCTSIMH, XapaKTePU3YIOMUMU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

Hay4HO OOBSICHATH SBJICHUSI,

OLICHUBATh U TOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
WHTEPIPETUPOBATH JAaHHBIC U WCIIOIH30BaTh HAYYHBIC JOKA3aTEeIbCTBA JJIS
MOJTyYCHUS BHIBOJIOB.

Lenu u3ydenust pU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu npenogaBanus yueOHOro npeamera «Dusnka» B



oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepaium, peain3yrommx
OCHOBHBIC 00III€00pa30BaTENbHBIC MPOTPAMMBI, YTBEPKIAEHHOW peIICHUEM
Komnerun MunuctepctBa npocsemienust Poccuiickoit deaeparuu  (IpoTOKOII
ot 3 nexadps 2019 r. Ne [TK-48H).

Hean uzyuyenus GpU3uKu:

MpuOOpETEHNE UHTEPECa M CTPEMIICHHS O0yUYaIOMUXCs K HAYYHOMY U3yUYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKHUX CITOCOOHOCTEH;
pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMUPOBAHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuYeHHs] OCHOB
CTpOSHUS MaTepuu U QyHIAMEHTATBHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHUE MPEACTABICHUA O poiu (U3UKU [JI1 Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHI;

pa3BUTHE MPEICTaBICHUN O BO3MOXKHBIX chepax Oynymieil npodeccuoHanbHOU
NEATEIbHOCTH, CBSI3aHHOUM C (PM3UKOM, MOATOTOBKA K JalibHEUIIIEMYy 00yUYECHHIO
B ATOM HAIpPaBIICHUHU.

JlocTrxkeHue 3TUX Iejed nmporpamMmsbl no ¢U3UKe Ha YPOBHE OCHOBHOIO
o0111ero oOpa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:
npuOOpeTeHNe 3HAHUN O IUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHUSIX;

NpUOOPETCHUE YMEHHM OIUCHIBATh U OOBICHATH (DU3UUECKUE SIBICHUS C
UCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIICHUS MPOCTEUIIINX PACUETHBIX 3a7a4 C UCTI0JIb30BAHUEM
(bu3HUEeCKUX MOJIENIEH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMEHHUI HAOJIOAAaTh MPUPOIHBIE SIBICHUS W BBITIOIHSATH OMBITHI,
nabopatopHble  pabOTBl W JKCIEPUMEHTANIbHBIC  HMCCICAOBAHUA  C
HCTIOJb30BaHUEM U3MEPUTEIIbHBIX TPUOOPOB;

OCBOEHHE TMPUEMOB paboThl ¢ uHPopManuen (U3NUECKOro CcoAepKaHus,
BKJIFOYass WH(GOPMALUI0 O COBPEMEHHBIX JOCTHXKEHUAX (U3UKH, aHATU3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAIUH;

3HAKOMCTBO cO cdepamu TpodeCcCUOHATLHON NIeSITEIBHOCTH, CBSI3aHHBIMH C
(GHU3MKON, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSX
bu3HUecKoi HayKH.

Ha usyuenue ¢usuku (0a30BbIii YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus oTBoIUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIECNIO), B
8 kimacce — 68 yvacoB (2 yaca B Henento), B 9 kimacce — 102 yaca (3 yaca B
HEJIEIO).



[Ipennaraemeiii B mporpaMme no Qu3uke nepeueHsb JadbopaTopHbIX padboT
U ONBITOB HOCHUT PEKOMEHAATENbHBIM XapakTep, YUHUTENb JIeJlaeT BBIOOp
poBelieHUs] J1abOpaTOPHBIX padOT U ONBITOB C YYETOM HMHAMBUAYATbHBIX
0COOEHHOCTEW  O0y4aroIMxcs, CHUCKAa OKCIEPUMEHTANBHBIX  3a/laHHi,
npeajaraeMbix B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMeHa 1o (u3MKe.



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — HayKa 0 npupoze. SBneHus npupoipl. PU3NUECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

dusznyeckue BeaUMUuHbL. M3Mepenne ¢usndeckux BeanuuH. Ou3zndeckue
npubopsl. [lorpemHocts u3Mepennit. MexayHapoaHasi cucTemMa eIMHHUII.

Kak ¢usuka u J1pyrue ecTecTBEHHbIE HAyKHM HW3Y4aloT MPUPOY.
EcrecTBeHHO-HAy4HBI METOJ| MMO3HAHUA: HAOJIOJICHHE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIABW)KEHUE THUIIOTE3, OKCIEPUMEHT IO NPOBEPKE THIOTES,
oObsicHeHHe HaldogaemMoro spiieHus. OnucaHue QU3NYECKUX SBJICHUN C
IIOMOIIIBIO MOJIEIIEH.

Jlemoncmpayuu.

Mexanuueckue, TEIIOBbIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®uznueckre npudOopbl M MpoUeAypa NPSIMbIX U3MEPEHHUI aHAJOTOBBIM U
ur(ppOBBIM IPHUOOPOM.

Jlabopamopnwie pabomul u onvimeol.

Onpenenenue eHbl IeIeHMsI IIKaIbl U3MEPUTEIBHOI0 prubopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa )KUAKOCTH U TBEPAOTO TeEJA.

Onpenenenue pa3MepOB MajbIX TEI.

N3mepenue temrieparypsl pU NOMOIIM KUJIKOCTHOTO TEPMOMETPA U JTaTUMKA
TEMIIEPaTypHl.

IIpoBeneHne wuccienoOBaHUS MO TPOBEPKE THUIOTE3Bl: JAJbHOCTH IIOJIETA
IapyKa, MyI€HHOTr0 TOPU30HTAIBHO, TEM 00JIblle, YeM OOJIbIIIE BICOTA ITyCKa.

Pa3nen 2. [lepBoHauajibHbIE CBeJleHUSI 0 CTPOEHUH BelllecTBAa.

Crpoenue BemiecTBa: aToMbl M MOJIEKYJBbI, WX pa3Mmepbl. OIBITHI,
NOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>keHne dyacTull BemecTBa. (CBA3b CKOPOCTHM JBHKEHHUS YacTUL[ C
TemriepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzanmosaeiicTBue gacTuiy
BEILIECTBA: NPUTHKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHHSI BEILIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEH U
TBEPIBIX (KPUCTAITUMYECKHUX) TeJ. B3auMOCBSI3b MEXKy CBOMCTBAMHU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauuu.



Ha6nronenue OpoyHOBCKOTO JIBUKEHUS.

Ha6mronenue nuddysun.

HaGnronenue sBieHuil, OOBSCHAIOMMXCA NPUTSHKEHUEM WM OTTAJIKMBAaHUEM
YacCTHIl BEIECTBA.

Jlabopamopnwie pabomol u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUuEM (oTorpaduii).
OnbITHl 110 HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO 0OHAPYKEHUIO ICUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBu:keHHe ¥ B3aUMO/IeiicTBHE TeJl.

Mexannueckoe aBuxkeHue. PaBHOMepHOE U HEpaBHOMEpPHOE JBUKCHHE.
Cxopoctb. CpeaHsist CKOPOCTh ITPU HEPABHOMEPHOM JIBUKECHUM. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUMHU. 3aKOH MHEPHUU. B3auMoneicTBue Ten Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JIBIDKEHHUs Teil. Macca Kak mepa WHEpPTHOCTH Teda.
[TnoTHOCTH BemiecTBa. CBSI3b MJIOTHOCTH C KOJUYECTBOM MOJIEKYJI B €IMHUIIE
00BbEMa BelleCTBA.

Cuita kak XapakTepucTuKa B3auMoAeucTBrs Ten. Cuia ynpyrocTi U 3aKOH
I'yka. U3MepeHue cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJICHUE TATOTEHUS U CUIa
TsokecTd. Chila TsDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeecoMocCTs.
CroxeHue cwil, HalpaBJICHHBIX MO OAHOW MIpsiMoil. PaBHOmEWMCTByOIIAs CHUIIL.
Cuna tpenust. TpeHHue CKONBXEHUS U TPEHUE MOKOs. TpeHue B MPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenue MexaHnuecKoro IBMKECHHS Tela.

N3mepenne ckopocTy MpsIMOTMHEHHOTO JIBUXKECHHUS.
HaOntonenue siBlieHUS] HHEPLIUU.

Hab6nronenue u3meHneHrs CKOpOCTU P B3aUMOICUCTBUH TETI.
CpaBHeHHE Macc N0 B3aUMOJICHCTBUIO TE.

CiioxeHune cuil, HanpaBJIEHHBIX 110 OJHOW MPSMOM.

Jlabopamopnsie pabomol u onvimeol.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO [BWKEHHUS (LIapUKa B >KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TakK Jajee).

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHUsS Opycka WIM Iapuka TIo
HAaKJIOHHOM IJIOCKOCTH.

OnpenenexHre IIOTHOCTH TBEPOTO TENa.

OnbITB, JEMOHCTPUPYIONIME 3aBUCUMOCTH  pacTshKeHHs  (medopmarium)
NPYKUHBI OT MIPUII0KEHHOW CHUIIBI.



OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca
TEJIa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znes 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3os.

JaBnenne. CriocoObl YMEHBIIECHUS] W YBEJIMUYCHUS AaBieHud. JlaBrneHue
raza. 3aBUCHUMOCTh JaBJEHUA raza OT oO0béma, Temmeparyphl. Ilepenaua
JABJICHUS] TBEPABIMU TENAMU, KUIAKOCTAMM M razamu. 3akoH Ilackams.
[THeBMaTHUeCKHE MAIIMHBI. 3aBUCUMOCTBH JABJICHUS JKUIKOCTH OT TIyOWHBI.
I'mapocratnueckuit mapagokc. CooOmaromuecss cocyasl. [ 'mapaBiaudeckue
MEXaHU3MBI.

Atmocdepa 3emun u atmMochepHoe AaBiaeHue. [IpUuuHbI CylmecTBOBaHUS
Bo3AylIHON o6osnouku 3emin. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUSI OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubopsl 11t u3MepeHus: aTMOC(PEpPHOTO AaBICHUS.

JlenicTBue KUIKOCTM M Ta3a Ha IMOrPYyKEHHOE B HHUX  TEJO.
BeirankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanue Ter.
Bosnyxomnnasanue.

Jlemoncmpayuu.
3aBUCUMOCTH JIABJICHUS T'a3a OT TEMIIEPATyphl.

[lepenava naBieHUs )KUIAKOCTHIO U Ta30M.

Coobmiaromyecs CoCy/ibl.

I'mppaBamyeckunii nmpecc.

[IposiBienue necTBUs aTMOC(EPHOTO TaBICHUS.

3aBUCHUMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00BhEMa MOTpYyKEHHON YacTH Tena U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBHITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOM JKUAKOCTH.

VYcioBue miuaBaHusl TEN: IUIABAHWE WA TOTPYKEHUE TENl B 3aBUCMMOCTH OT
COOTHOIIIEHHUS TNIOTHOCTEH TeJla U KUJIKOCTH.

Jlabopamopnwie pabomol u onvimeol.

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BojA€ OT 00bEMa MOTpYyXEHHOH B
YKUJIKOCTb YacTH Tella.

Ornpenenenne BBITAJKUBAKOIIEH CUIIBI, IEHUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUJIKOCT.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEW CHJIbI, JCUCTBYIOIIEH Ha TEJIO B
YKUJKOCTH, OT MacChl TeJa.

OnbIThl,  JAEMOHCTPUPYIOIIME  3aBUCHUMOCTHh  BBITAJIKMBAIOWICH  CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO B YKUIKOCTH, OT O00BbEMa MOTPY>KEHHOU B JKUJIKOCTH
YacTH TeJia U OT INIOTHOCTH KUJKOCTH.



KoncTpynpoBanne apeomeTpa Wi KOHCTPYUPOBAHUE JIOAKH U ONPEIECTICHUE €€
IPYy30II0ABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTD. JHeprus.

Mexannyeckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBbI: pblYar, OJOK, HAKJIOHHAsA IJIOCKOCTh. I[IpaBuiio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpasBwio» wMexaHuku. KIIJI mpocteix wmexanusmMoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. KuHeTtmyeckas W NOTEHIMAIbHAs JHEPTHS.
[IpeBpamieHue OZHOrO BHJAA MEXAaHWYECKOM DSHEPrUM B JPYroi. 3aKoH
COXPAHEHUS PHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

Omnpenenenre padOThI CHIIBI TPEHUSI IPYU PABHOMEPHOM JIBUYKEHUU Teja MO
TOPU30HTAIBHON TOBEPXHOCTH.

Hccnenosanue yciaoBUl paBHOBECHS pblyara.

N3mepenune KII/] HaKIIOHHOM MJIOCKOCTH.

N3ydeHne 3akoHa COXpAHEHHS] MEXaHUYECKOU SJHEPTHM.

8 KJIACC

Pa3nen 6. TensioBble siBIeHHS.

OCHOBHBIE TIOJIOKEHUSA MOJEKYJISIPHO--KUHETUYECKON TEOPUHM CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJ. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Mopenu TBEPIOrO, >KUIKOTO W Ta3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucramnmuueckue u amopdubie Tena. OObsiICHEHUE CBONCTB T'a30B, JKUJIKOCTEH
U TBEPJIBIX TEJ HAa OCHOBE IMOJOKEHUN MOJICKYJISIPHO--KUHETUYECKON TEOPHHU.
CmaunBaHHE U KaOWJUISIPHBIE ABJICHUS. TermoBoe pacliupeHue U CkaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABHKEHUS
gactull. Buytpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH DHEPTHUU:
Terionepeaya M COBEpIIeHHEe  paboThl.  Buasl  Temmomnepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIHNS, U3TyUYCHHE.

KonunuectBo TemnoTel. Y aelibHas TEINIOEMKOCTE BellecTBa. TeII000MeEH U
TEIJIOBOE paBHOBecHE. YpaBHeHUE TeruioBoro Oananca. [lnaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJelbHas TEIUIOTa ILJIABJICHHUS.
[TapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenbHas Temiora



napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS.
Brnaxxnocts Bo3ayxa.
DHeprus TOIIMBa. Y IeIbHasl TeIIOTa CrOpaHusl.
[Mpunummner padotel TeruioBbix Asurareneit KIIJ TemmoBoro nBuratens.
TerutoBble IBUTATENN U 3a1IUTA OKPYKAIOLIEH CPEBI.
3aKOH COXpaHEHUS U MPEBPALIECHUS SHEPTUU B TEIJIOBBIX MTPOIIECCAX.
Hemoncmpayuu.
Ha6nronenue OpoyHOBCKOTO JIBUKEHUS.
Habmronenue nuddysumu.
Hab6nronenue siBjeHUi cMauuBaHUs ¥ KaWIISIPHBIX SIBJICHUH.
Habnronenue TenioBoro paciimpeHus Ted.
N3MeHenue paBieHUsl raza NpU HU3MEHEHUUM O00bEMA M HArpeBaHUU WIH
OXJIaXKJICHUH.
[TpaBuiia u3mMepeHus: TEMIIEPATYPHI.
Buas! Temonepenaymn.
OxJta’kieHue Npyu COBEPILICHUH PaOOTHI.
HarpeBanue npu coBepiiieHuu paboThl BHEIIHUMHU CHUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.
HabGmronenne kuneHus.
Hab6nronenue noctostHCTBA TEMIIEPATYPHI TIPU TIJIABJICHUU.
Mopaenu TemIOBBIX JIBUTATEICH.
Jlabopamopnsie pabomul u onvimeot.
OnbITB IO 0OHAPYXKEHUIO AEUCTBUS CHIT MOJICKYJIIPHOTO TPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHKUIO KPUCTAIIJIOB ITOBAPEHHOM COJIM WJIU caxapa.
OnbITel O HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX
TelL.
Omnpenenenve AaBiICHUS BO3AyXa B OAJJIOHE MITIPHIIA.
OMNBITHI, TEMOHCTPUPYIOLTNE 3aBUCUMOCTD JABJICHUS BO3yXa OT €ro 00béma U
HarpeBaHus WM OXJIAKICHUS.
ITpoBepka rumoTe3bl IMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HaOntonenne u3MEHEHMsT BHYTpPEHHEW OHEPruM Tejla B pesyJibTare
TerIonepeaauu U padoThl BHEITHUX CHUJI.
HccnenoBanue siBjeHUS TEIIOOOMEHA MPU CMENTUBAHUN XOJIOIHON M ropsiuei
BOJIBI.
Omnpenenenre KOJUYECTBA TEIJIOTHI, TTOJYYSHHOTO BOJION MPH TETUIOOOMEHE C
HarpeThiM METAJUTMYECKUM IIUIUHAPOM.



OnpeneneHne yneabHON TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHrne OTHOCUTEIBLHOMN BIAKHOCTH BO3yXa.
Omnpenenenne y1eapHOM TEIIOTHI IUIABICHUS JIBJA.

Pa3nes 7. JeKTpuyecKrue 1 MATHUTHBIE SIBJICHUSA.

Onextpuzanus Ten. J[Ba poaa anekTpuueckux 3apsnoB. Bzanmoneicteue
3apsoKeHHbIX Ted. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI  B3aUMOJIEUCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKAY TEJIaMu).

Onextpuyeckoe nojie. Hanpsox€HHOCTh 3nekTpudeckoro nois. [IpuHoumn
CYTIEPIIO3ULINH SJIEKTPUUECKUX MMOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »nekTpudecKuxX 3apsaoB. OJIEMEHTAPHBIA  3JIEKTPUYECKUI
3apan. Crpoenne aroma. [IpOBOJHHMKM M IUAIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.

ONEeKTpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMS AJIEKTPHUUYECKOIO TOKA.
NcTtouHuku MOCTOSSHHOTO TOKa. JIEHCTBUSI JIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onektpuueckass nenb. Cuia  TOKa. DJIEKTPUYECKOE  HAIPSIKEHHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y IETBHOE COINPOTHBICHHE BEIIECTBA. 3aKOH
Oma g ywactka nenu. IlocnemoBarenbHOE W NapajUIeIbHOE COEIUHEHUE
IPOBOJHUKOB.

Pabota ¥ MOIIHOCTH 3JEKTpUYECKOro TOKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYEeCKUe UENU W TOTPEOUTENH BIEKTPUUYECKOM DSHEpruu B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE  MarHuThl. B3auMonencTBHE  TOCTOSAHHBIX  MAarHUTOB.
MarnuTtHOe mosne. MarHuTHoe Mmoje 3eMid M €ro 3Ha4yeHUe Ui KU3HHU Ha
3emne. OnbIiT Opcrena. MarHUTHOE TOJIE DIIEKTPUYECKOro ToKa. IIpumeHnenue
ANIEKTPOMATrHUTOB B TE€XHUKe. [[eficTBUE€ MarHMTHOTO MOJS HAa MPOBOJHHUK C
TOKOM. DNeKTpoABUTATEINb OCTOSIHHOTO TOKa. Hcnonb3zoBanue
ANEKTPOJBUTATENEN B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnes. SBieHue >aeKTpOMarHUTHOW uWHAyKUuu. IIpaBuio
Jlenna. Onextporenepatop. CnocoObl MOMYyYEHHUS JJIEKTPUUECKOW SHEPIHH.
DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMbIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLHUS TEN.

JIBa poja 3JIEKTPUYECKUX 3aPSA0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

OnexTpocTaTudecKast HHIyKIIHsL.

3aKOH COXPaHEHHUs DJIEKTPUUYECKUX 3apPsII0B.



[TpoBOHUKY U TUATIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUHN 3JIEKTPUUYECKOTO OIS,
HcTouHMKM TOCTOSIHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B dKUJKOCTH.
["a30BbI1i pa3psia.
N3mepenue cuiibl TOKa aMIepMeTpoM.
N3MepeHne 3IeKTpUYECKOro HAMPSHKEHUS. BOJIbTMETPOM.
Peocrar u MmarasuH cOnmpoOTUBIICHUN.
B3auMoelicTBrE MOCTOSIHHBIX MAarHUTOB.
MogaenupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHUS OJIOCOB MarHUTa.
MopaenupoBaHue MarHUTHBIX MOJICH MOCTOSIHHBIX MAarHUTOB.
OnebIT Dpcrena.
MarauTHoOE 1oJe TOKa. IJIEKTPOMArHuT.
JlelicTBME MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSHHOTO TOKA.
Uccnenosanue aBiIeHUS JIEKTPOMArHUTHON UHIAYKIUU.
OmnebiTel @apanes.
3aBUCHUMOCTh ~ HANpPABJIEHUS HWHIAYKIHMOHHOTO TOKa OT YCJIOBUH  €ro
BO3HUKHOBEHHUS.
DJIeKTpPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimeol.
OnbITel 1O  HAOJIOACHUIO  DJCKTPU3AIMH  TeJl HMHAYKIMEH | TpH
CONIPUKOCHOBEHUH.
UccnenoBanne [€UCTBUA  AJIEKTPUUYECKOTO TMOJII HAa MNPOBOJHUKU H
JTUJIEKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKaA.
N3MepeHue u peryJimpoBaHUE CUIIbI TOKA.
N3Mmepenue u peryampoBaHue HAMPSIKEHUS.
UccnenoBanne 3aBUCHUMOCTH CHUJIBI TOKa, HAYIIETO 4YEpPE3 pPE3UCTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI Ha PE3UCTOPE.
OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IIONIA1 TOTIEPEYHOT0 CEUCHUS U MaTepuala.
[IpoBepka mpaBuiia CIIOKEHUS HANPSDKEHUM IIPU  IOCJIEI0BATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuna Ajisi CUIbl TOKa NPU TapajUIeIbHOM COEAWHEHUU
PE3UCTOPOB.
Omnpenenenre pabOTHI ATEKTPUICCKOTO TOKA, UAYIIET0 Yepe3 PE3UCTOp.



Onpenenenrne MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTM CHJIBI TOKA, MAYLIErO0 4YeEpe3 JaMIIO4Ky, OT
HaIpsDKEHHS HA HEW.
Onpenenenne KIIJ[ HarpeBares.
HccnenoBanre MarHuTHOTO B3aUMOJECHCTBHS TOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MArHUTOB MPH UX OOBCIMHECHHUH U
pa3ieiICHUHN.
Hccnenoanne neicTBUS SJIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aMMOJICHCTBUSL KATYILIKHU C
TOKOM M MArHHUTAa OT CHJIbI TOKA Y HAIIPABJICHUS TOKA B KaTYIIKE.
N3ydeHune 1ercTBUS MarHUTHOTO T10JIs1 HAa POBOJIHUK C TOKOM.
KoHcTpynpoBaHue u nu3yueHue padoThl JIEKTPOIBUTATEINS.
N3mepenne KII/ anmekTpoaBUrateibHOM yCTaHOBKHU.
OneITel 1O WCCHEAOBAaHUIO  SIBJICHUS  DJIEKTPOMArHUTHOM  WHAYKIWHU:
UCCIIEOBaHUE U3MEHEHUI 3HAYCHUS U HAIIPaBJICHUS] HAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexanunueckoe ABWKeHUE. MarepuanbHas Todka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JBIMKEHUS. PaBHOMEpHOE MPSAMOJIMHENHOE
newxeHue. HepaBHoMepHoe npsaMonuHenHoe ABWKeHue. CpemHsas U
MTHOBEHHAs! CKOPOCTh TE€JIa MMPU HEPABHOMEPHOM JIBUKECHHHU.

Yckopenue. PaBHOyckopeHHOE mpsMonuHeiHoe aBuxkeHue. CBoOOmHOE
nagenue. Onbitel ["anuies.

PaBHOMepHOE nBMMXKEHUE 110 OKPYKHOCTH. [lepron u yactota oOparieHus.
Jlunerinas u yriaoBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoi 3akoH Herorona. Tpermii 3akoH
Herorona. [IpuHImn cynepno3unum CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHS CKOJIbXEHUS,
CUJIa TPEHUS TOKOSI, IPYTUE BUbI TPCHUS.

Cuta TsDKEeCTH M 3aKOH BCEMHUPHOTO TITOTEHMs. Y CKOPEHHE CBOOOIHOTO
najnenus. JIBmxkenne miaHeT Bokpyr CousHia. IlepBast kocMudeckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue wmaTepuanbHOM  TOUKH. AOCOJIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPIOro Tena ¢ 3aKpENIEHHOM OChbIO BpalleHHUS. MOMEHT CHIIBI.
LlenTtp TsxeCTH.

Nmnynsc Tema. W3meHeHune wummynbca. Mmmynee cuibl.  3akoH
COXpaHEHHs UMIYJIbCa. PeakTUBHOE ABHKEHUE.



Mexanuueckass pabota U MOIIHOCTh. PaboTa cuil TsDKECTH, YNpPYrocTw,
Tpenus. CBs3b dHeprurM M padboThl. [loTeHIMaNbHAS SHEPTUS TeNa, TOTHATOTO
HaJl TOBEPXHOCThIO 3eMiM. [loTeHUMaNbHAs SHEpPrusi CKATOU NPYKUHBIL.
Kunernueckas sHeprusi. Teopema 0 KHHETHUECKON SHEPTUU. 3AKOH COXPaHEHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

HaGnroneHne MexaHWYecKOro ABUKEHHUS Tella OTHOCUTENbHO PAa3HBIX Tel
OTCU€Ta.

CpaBHeHUE mTyTell W TpPACKTOPUN JBUKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKopoCcTu U YCKOPEHUS PSIMOJIMHEHHOTO JIBUKECHHUS.
Uccnenoanne npru3HakoB PABHOYCKOPEHHOTO IBUKEHUS.

HaOnronenue nBuxeHus Teiia o OKPYKHOCTH.

HaGnroneHne MexaHMYEeCKUX SIBICHHUM, MPOUCXOISIIMX B CHUCTEME OTCU€Ta
«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUU OTHOCUTEIBLHO
KaOuHeTa (PU3UKHU.

3aBHUCUMOCTh YCKOPEHMS TeJIa OT MACChI TEJA U JCUCTBYIOIIEH HA HETO CUJIBL.
Hab6nronenue paBeHCTBaA CUIT PU B3aUMOJICHCTBUM TEJL.

N3mMeHeHne Beca Tesna mpyu yCKOPEHHOM JBHXKEHUH.

IIepenaya ummysbca Ipu B3aUMOJIECHCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCa ITPU HEYNPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne UMITyJibca Mpu a0CONMIOTHO YIPYTOM B3aUMO/ICHCTBUU.
Hab6nronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYeCKON SHEPIUH MPU CBOOOIHOM MaJICHUU.

CoxpaHeHrne MEXaHWYECKOW SHEPrUU MPHU JBUKEHUM Teja MOJ JEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimel.

KonctpyupoBanne Tpakta sl pa3roHa W JaJbHEHIIEr0O PaBHOMEPHOIO
JBIDKCHUS IIAPUKA WA TEJICKKH.

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHMSI OpycKa WM JIBHXKEHUS IIapUKa
110 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue YCKOpEeHUsI Tella TMPU PABHOYCKOPEHHOM JIBHXKEHUU 1O
HAKIIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJlbHOM CKOPOCTH.



[IpoBepka rumnoTe3bl: €clii TPy PaBHOYCKOPEHHOM JBMXEHUHM 0€3 HayalabHOU
CKOpPOCTH TYTH OTHOCATCS KaK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUSL OT CHJIbI HOPMAJIbHOTO
JABJICHHUSI.

Omnpenenenre K03 HUIMEHTA TPEHUS CKOJTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS IIPYU PABHOMEPHOM JIBH>KEHUU Teja 10
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre paboOThl CHIIBI YIPYTOCTH MPU MOABEME Ipy3a C UCIOJIb30BAaHUEM
HETIOJIB>KHOTO M TIOJIBUKHOTO OJIOKOB.

N3yueHne 3ak0Ha COXpAHEHHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUs ¥ BOJIHBI.

Konebarenbnoe paBuxenue. OCHOBHBIE XapaKTEPUCTHKUA KOJeOaHMIl:
IIEpUOoJ, 4YacTOTa, AMIUIMTyJa. MaTeMaTH4eCKUM W NPYKUHHBIM MasTHHKU.
[IpeBpaiienue 3HEPTUM Npu K0J1eOATEIBHOM JABUKEHUH.

3aryxatonue  kosiebaHus.  BbeIHYKIeHHble  KojeOaHusi.  Pe3onHaHnc.
Mexannueckrne BOJIHBL. (CBOWCTBA MEXAHWYECKHMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHCHMUSI.
MexaHnuecKkue BOJIHbI B TBEPJIOM TEJE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpaxenue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

HaGmronenne xoseOaHui Tel II0A OEHCTBUEM CHJIBI TSKECTH UM CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HaOnronenue BeIHYXIEHHBIX KOJIEOAHUM 1 pe30HaHCa.

Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopnsie pabomol u onvimeol.

Omnpenenenre 4acTOTHI U IEPHOJIA KOJIEOAHNH MAaTEMAaTHIECKOTO MasiTHUKA.
OrnpenesneHne 4acTOThl U NepUojia KojaeOaHu MpyKMHHOTO MasiTHUKA.
HccnenoBanne 3aBUCUMOCTH MEPHOIA KOJIEOAaHUH TTOBEIICHHOTO K HUTH TPy3a
OT JIJTMHBI HUTHU.

UccnenoBanue 3aBUCUMOCTH TEpHOJa KOJICOAHUN MPYKMHHOTO MasTHHUKA OT
Macchl Ipy3a.



[IpoBepka HE3aBUCUMOCTH TE€pUOia KOJeOaHUil rpy3a, MOJBEIIEHHOTO K HUTH,
OT MAacchl rpys3a.

OnbITHI, JEMOHCTPUPYIONIME 3aBUCUMOCTh TMEPHOJA KOJCOAHUN MPYKUHHOTO
MasATHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaIeHUS.

Pa3nen 10. DiieKTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHAUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE TOJie.  ODJIEKTPOMarHuTHble  BOJHBL.  CBolcTBa
ANEKTPOMArHuTHhIX BOJH. [Ilkama snexkTpomMarHUTHBIX BOJH. Mcmolsib3oBaHHe
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJeKTpOMarHuTHas rnpupojaa cBera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOICTBaA CBETA.

Jlabopamopnvie pabomul u onvimeol.

N3ydenne CBONCTB SJEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOUIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe ABJICHUS.

JlyueBass  moxens  cBera. Mcrounwku — cBera.  [IpsMonuneinHoe
pacnpoctpanenue cBeta. 3armeHuss ConHua u Jlynsl. OtpaxkeHue cBera.
[Tnockoe 3epkaino. 3aKOH OTPaKEHHS CBETA.

[Ipenomnenue cera. 3akoH mpesnomiieHHs cBeTa. [lonHOoe BHyTpeHHee
oTpaxkeHue cBeTa. VICmoyib30BaHWE TMOJTHOTO BHYTPEHHErO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xom nyuwedt B nmnH3e. OnTtuyeckas cucrema (oroamnmapara,
MUKPOCKOMNa W Tejeckoma. a3 kak onTuyeckass cucrtema. biam3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onwitel HbtoToHa. CrioxeHue
CIIEKTpaJIbHBIX IIBETOB. J{rcniepcusi cBeTa.

Jemoncmpayuu.

[IpssmonuHeEHOE pacIpOCTPAHEHUE CBETA.

OTpaxkeHue cBera.

[Tonyuenne n3006pakeHU B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHYecKnii CBETOBO/I.

Xon iaydeil B cobuparoiiei JInH3e.

XoJ JIydeu B PaCCEUBAIOLIEH JIMH3E.

[Tonyyenue n300paxxeHUi C MOMONIBIO JIUH3.



[Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
Mopens ria3sa.

Paznoxenue 6emoro cBera B CHEKTP.

[Tomyuenue 6enoro cBeTa Mpy CI0XKEHUU CBETa Pa3HbIX IIBETOB.

Jlabopamopnwie pabomul u onvimeot.

HccrnenoBanne 3aBUCHMOCTH YIJIa OTPAXKEHHUS CBETOBOTO Jyda OT YIUIa
MaJCHUS.

N3yuenune xapakTepuCTUK N300paKeHUs MpeaMeTa B TUIOCKOM 3epKajie.
Hccnenoanue 3aBUCUMOCTH yTJIa MPEJIOMIICHHS] CBETOBOIO Jyda OT yria
NaJICHUS HA TPAHUIIE «BO3yX—CTEKIIOM.

[Tonyuenne n300paskeHU C MOMOIIBbIO COOUPAOIIEH JIMH3HI.

Onpenenenue (QOKYCHOTO PaCCTOSHHUS U ONTHYECKOW CHUJIBI CcOoOMparoien
JIVH3BI.

OnbITHI IO Pa3I0KEHHUIO OEJIOT0 CBETAa B CIEKTP.

OnbITel 1O BOCHPHUATHIO IIBETa MPEAMETOB NpPU HUX HAOIIOJCHUM 4Yepe3
LIBETOBbIE (DUIIBTPBHI.

Pa3nen 12. KBaHTOBBIE AAIBJIEHUSI.

OmneiTel Pezepdopna u nnanerapHas mozaenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomieHre cBera atoMoM. KBaHTbl. JInHEYaThIE CIIEKTPHI.

PannoaktuBHoCTh. Anb(da-, Oera- u ramma-uzinyudenus. CTpoeHue
aToMHOro  sapa. HykmonHas Mozens  atroMHoro  sugpa.  M3oTomnsl
PannoaktuBHbie npeBpaienus. [lepuosa noiypacnaga aTOMHBIX sIIEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOIO YHMCEIL.
DHeprus CBsI3M aTOMHBIX saep. CBsi3b MacCchl U 3HEpPTruu. Peakunu cuHTE3a U
nenenus sanep. ctounuku sneprun ConHIA U 3BE3I.

Anepnas sHepretuka. JleMCTBUS PaguOaKTUBHBIX M3JyYEHUN HA >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3 Ty4YeHHUS U MTOTJIONIEHUS.

CrekTpbl pa3aTuYHBIX Ta30B.

CnekTp Bojopoa.

HaGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuérurika HOHU3UPYIOIIUX U3TYyYEHUH.

Perucrpanus uanydeHust IpUPOIHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopnwie pabomul u onvimeot.

HaOmronenue CrionHbIX U TMHEHYAThIX CIIEKTPOB U3 TyUCHHUS.
HccnegoBanue TpeKoB: U3MEPEHUE PHEPTUN YACTUIIBI [0 TOPMO3HOMY MYTH (110
dboTorpadusm).



W3mepenue painoakTUBHOTO (poHA.

IToBTOpPHTEIHLHO-00001IAIO AT MOYJIb.

[ToBTOpUTENHEHO--0000IIAOIINIA MOAYJb npeaHa3HaYeH TSt
CUCTEMAaTH3allMM W O000OHIEHUS MPEAMETHOrO COJAEpPX aHUS U OIbITa
JESTENIbHOCTH, IPUOOPETEHHOTO MPU U3YYEHHUU BCETO Kypca (PU3MKH, a TaKKe
JUI MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO (U3HKE IS
oOy4Jaronuxcsi, BBIOpaBUIMX ATOT Y4€OHBIN MTPEAMET.

[Ipy uW3ydeHHMH JAHHOTO MOJIYJIA PEANU3YIOTCA U CHCTEMaTH3UPYIOTCS
BUJBl JIEATEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBAETCS JOCTUKECHHE
OPEIMETHBIX W METallPeIMETHBIX IUIAHUPYEMBIX pPE3yJIbTaTOB OOy4EHHs,
(opMupyeTcsi eCTeCTBEHHOHAay4Hasi TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJI0B
MCCJIEIOBAHMS SIBIICHUN MPUPOJIbI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBSICHIThH
(u3nuecKue SBIICHUS, PUMEHSIS MOJyYeHHbIE 3HAHUA, pelaTh 3a/1a4d, B TOM
YHCJie KaYECTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIUATBHO  JEATEIBHOCTHBIM  XapakTep  JAaHHOIO  pasjelna
peanu3yeTcs 3a CUET TOro, 4TO 0OYHarOUIUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpe/JiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM pACIO3HABaTh M HAYYHO OOBSCHATH
(uznyeckue sIBICHUS B OKPYXKaIOUIe MPUpoie U OBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBJICHUH, B
TOM YHCIIE AJI IPOBEPKU TUIOTE3 U MOITYUYEHUSI TEOPETUYECKHUX BBIBOJIOB;
OOBSACHSATH HAYYHbIE OCHOBBI Han0O0JIee BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTHM, HampuMmep, MPAKTUYECKOTO  HUCIHOJIb30BAaHUS  Pa3IMYHBIX
MCTOYHMKOB 3HEPIMHU Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX
M3BECTHBIX BUOB SHEPTUU.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

N3yuenne ¢u3nkn Ha ypOBHE OCHOBHOTO 0OmIEro 0Opa3oBaHUS
HaIpaBJICHO HAa JIOCTHKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.

B pesynbrare wu3yuyeHuss (U3MKH Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanmsi y oOydaromerocss OyayT chOPMHPOBAHBI  CIIEIYIOITHE
JMYHOCTHBIE PE3YyJIbTaThl B HACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

— MPOSBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
(u3nuecKoi HayKH;

— LIEHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSAM POCCUNCKUX YUEHBIX--(U3UKOB,;

2) rpaKIaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUICCKUM MPUMEHEHHEM TOCTIKCHHMA
du3uKy;

— OCO3HaHHE BAXXHOCTHU MOPATBHO--3THUYECKUX MPHUHIUIIOB B JEATEIHHOCTH
YYEHOTI0;

3) 3CTeTHYECKOT0 BOCIIUTAHUS:

— BOCTPUSITHE ICTETHUECKUX KAa4eCTB (PU3MUYECKON HayKu: €€ TapMOHUYHOTO
HOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 TIO3HAHMS:

— OCO3HaHHWE IIEHHOCTH (U3MYECKOM HAyKM KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEWILIEN COCTAaBIAIOLLEH
KYJbTYPBI;

— pa3BUTHE HAay4YHOU JI0O03HATENBHOCTH, WHTEpeca K HCCIeN0BATEIhCKON
JESTEIbHOCTH;

5)  d¢opmupoBanuss  KYJbTYPbl  3I0pPOBbSi H  3MOIHOHAJILHOIO
Os1aromoJry4ust:

— OCO3HaHue IIeHHOCTH ©Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TMpPaBWJI OE30MacHOTO TMOBEACHHUS Ha
TPaHCIIOPTE, HA JOpOrax, C JJCKTPUUECKAM M TEIJIOBBIM O0OpYyIOBAaHHEM B
JIOMAIITHAX YCIIOBUSX;

— cpOpMHUPOBAHHOCTh HaBbIKa pPEQIICKCHUU, TMPU3HAHKE CBOEro TIpaBa Ha
OIMOKY W TaKOTO K€ MpaBa y APYroro 4e0oBeKa;

6) TPy/10BOI0 BOCTIMTAHHA:



— AaKTUBHOE y4yacTH€ B PEUICHUU MPaKTUYECKUX 3a/ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHMW3allii, TOpojJia, Kpass) TEXHOJOTHYECKON U
COIIMAJIbHOM HAIpaBICHHOCTH, TPEOYIOIMUX B TOM 4YHCIE€ U (DPUINYECKUX
3HaHUM;

— MHTEPEC K MPAKTUYECKOMY U3YUCHHIO IIpodeccuil, CBSI3aHHbIX C PUBUKOM;

7) 3K0JIOrM4eCKOT0 BOCTIUTAHMS :

— OpHUeHTalUsl Ha NpUMEeHeHUEe (U3MYECKUX 3HAHUW JUIsl pellieHus 3anad B
00JIacTH OKpYXKaromlel cpeabl, IUJIAHUPOBAHMS TIOCTYMKOB M OLEHKUA HX
BO3MOKHBIX MTOCIEACTBUN JIJI1 OKPYKAIOIIEH Cpeibl;

— OCO3HaHHME TJI00ATIBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

8) amanTanmuM K W3MEHAIOIIMMCS YCJIOBHUSM CONMAJBLHOW W NPHPOIXHOI
cpeabl:

— TMOTPEOHOCTh BO B3aUMOJCHCTBUM TMPU BHIMIOJTHEHUU HWCCICIOBAHUN U
IPOEKTOB (PU3NYECKOW HAMpPaBICHHOCTH, OTKPBITOCTh OMbBITY M 3HAHUSM
IPYTUX;

— TIOBBIIEHHE YPOBHSA CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie (GOpMyIUpOBaTh
WJIeU, TIOHATHS], TUTIOTE3bI O PU3NUECKUX O0OBEKTAX U SIBICHUSX;

— OCO3HaHHWE Je(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

— IUIAHUPOBAaHUE CBOErO pPa3BUTHS B MPUOOPETEHHWH HOBBIX (PU3UUYECKUX
3HAHUI;

— CTpeMJICHUE aHAJM3UPOBATh U BBISIBIIATH B3aUMOCBSI3H IPUPOIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

— OIICHKAa CBOUX JEUCTBUK C Y4YETOM BIMSHUA Ha OKPYXKAIOIIYIO CpeExdy,
BO3MOJKHBIX TJI00QTBHBIX MMOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHS MpOrpaMMbI 1O (U3WKE HA YPOBHE OCHOBHOTO
obmero  oOpazoBanmsi y  oOydaromierocss  Oyayr  chopMupoBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITHC TI03HABATEIIbHBIC
VHUBEpCAJIbHBIC Y4YeOHbIE JICHCTBHS, KOMMYHHKATHBHBIC YHHUBEPCAJIBHBIC
yueOHbIC ICHCTBHS, PETYJIATUBHbBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBHS.

Ilo3naBaTebHbIE yHUBEPCAJIbHbIE Y4eOHbIE 1elCTBUSA



ba3oBble jornueckue AeicTBUS:
BBISIBIIATH U XapaKTEPHU30BaTh CYIICCTBECHHBIC TPU3HAKN O0OBEKTOB (SIBIICHU);
yCTaHABIMBATh CYIIECTBCHHBIH TMPHU3HAK KiIacCU(MUKAIIMU, OCHOBAHUS IS
0000I1IeHNS ¥ CpaBHEHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCAIINXCS K (PU3NYECKUM SIBJICHUSIM;
BBISIBIIATh MPUYMHHO--CJICJICTBCHHBIC CBS3M TP HU3YYCHUH (PU3UUECKHUX
SBJICHUM U TPOLIECCOB, JENIaTh BBIBOJABI C MCIOJIb30BAHMEM JIEyKTUBHBIX U
WHIAYKTUBHBIX YMO3aKJIIOYEHUM, BBIJBUTaTh THUIOTE3bl O B3aMMOCBSI3SIX
(bu3HUeCKUX BEINYHH;
CaMOCTOSATENIbHO BBIOMpaTh CHOCO0 perieHus y4eOHOW (M3HUEeCcKO 3anayu
(cpaBHEHME HECKOJIbKMX BApUAHTOB PEIICHUs, BHIOOpP Hanbojee MOAXOAIIETo
C Y4€TOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue 1eHCTBUSA:
UCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
MPOBOAUTH MO CaMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIN
(bU3UYECKUI YKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SABICHUS;
OIICHUBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(POPMAIIUIO, MOJYUCHHYIO B
XO0/J1€ UCCIIEI0BAHUS WIIA IKCTIEPUMEHTA;
CaMOCTOSATENbHO (POopMyIHMpOBaThH OOOOIICHUS U BBIBOJIBI MO pe3yibTaTam
MPOBEAEHHOTO HAOIOEHUS, OMbITA, UCCIIETI0BAHMS;
IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3MUECKUX TIPOIIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCJIOBHSAX U
KOHTEKCTaX.

Pabora ¢ undgopmanmeii:
NPUMEHSTh PA3JIMYHbIE METOJIbl, MHCTPYMEHThl W 3alpoChl MPH TOUCKE U
orOope uH(OpMAMKM WM JAHHBIX C YYETOM MPEJIOKEHHON Yy4yeOHOU
(bu3uYeCKOM 3a0a9H;
aHAIM3UPOBaTh, CHCTEMATHU3UPOBAaTh M HHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUIOB M (POPM MPEACTABICHHUS;
CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAJIbHYIO  GopMy MIpeICTaBICHUS
nH(OpMaAIMU W WUTIOCTPUPOBATH pENIaeMbIe 3aJa4ll HECIOXHBIMH CXEMaMH,
TuarpaMMaMu, THOU TpauKoi 1 X KOMOWHAITUSMU.

KoMMmyHnKaTHBHBbIE YHUBeEpPCcAJIbHbIE yUeOHbIe 1eiicTBUSI:
B X0J/i¢ 00CYXJIeHUs Y4eOHOTO MaTepualia, pe3yJbTaToB JIaA0OpaTOPHBIX PaboT U
MIPOEKTOB 3a71aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOI TEMbI M BHICKA3bIBATh



U7ICH, HAIlCJICHHBIC Ha PEIICHUE 3a/1aud U IMOIepKaHue OJIaroKeaaTeIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXKJICHHS C CYXICHUSIMH APYTMX YYaCTHHUKOB JHaora,
0oOHapYyKHUBaTh Pa3JIMYUE U CXOJCTBO MO3HUITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJUYHO TIPEJCTABIATh PE3YIbTAThl BBIMOTHEHHOTO (DU3HYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

IOHMUMAaTh M HCIIOJIb30BaTh MPEUMYIISCTBA KOMAHIHOW W WHIWBHIYaIbHOM
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MIPUHUMATH IIEJIM COBMECTHOM JEATEeILHOCTH, OPTaHU30BBIBATh ACHCTBUSA 10 €€
JOCTHKEHHUIO: pacHpeAeisaTh POJIM, OOCYXJaTh IIPOIECCHl W  PEe3yJIbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJTHATh CBOIO YacTh Pa0OTHI, JIOCTUTas KauyeCTBEHHOIO pe3ysibTaTa II0
CBOEMY HAIPABJICHUIO W KOOPJIWHUPYS CBOM ICHCTBUSA C APYTHUMH YJICHAMHU
KOMAaH/IbI;

OIICHWBATh KA4eCTBO CBOEr0 BKJIaJa B OONMH MPOAYKT TIO KPUTEPHSM,
CaMOCTOSTEIIEHO CHOPMYITHMPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHS.

PeryiasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

Camoopranusamnus:
BBISIBJISITH MIPOOJIEMBbI B JKU3HEHHBIX M Y4€OHBIX CUTyalUsiX, TPEOYIOMIMX s
pereHus: PU3NYeCKUX 3HaHUM;
OpPHUEHTHPOBATbCA B PA3NIMUHBIX  NOAXOAAX  NPHUHATUS  PELICHUU
(MHAMBUAYaJbHOE, TPUHSATUE pELIEHUs B TPYIINe, NPUHITHE pEHIeHU
rpynmnoi);
CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pellieHus (U3MUecKod 3anadu WiIn
IJIaHa HCCJIENOBAaHUS C YYETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHTHI PELICHUH;
JienaTh BIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Npejiararh IjiaH €€ N3MEHEHNUS,
OOBACHATH  NPUYMHBI  JOCTHXKEHUS (HeIOCTHXKEHUS])  Pe3yJIbTaTOB
NeSTEeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTUBBI B AECATENBHOCTH (B TOM YHMCIIE B XOJ BBINOJHEHUS
(U3UYECKOro MCCIEIOBaHMs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;
OLIEHHMBATh COOTBETCTBUE PE3YIbTATA LEIH U YCIOBUIM;



CTaBUTh ce0si HA MECTO JIPYroro 4eloBeKa B XOJE CHopa WIM JUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYTroro;

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHU pelieHuu (U3MUEeCKUX 3a/1ad WIH B
YTBEPKJICHUAX Ha HAYYHBIE TEMbI U TaKOE K€ MPaBO JAPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 Kjacce IpeIMETHBIC PE3yJIbTAThl HA 6a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHMIM:
WCIIOJIb30BaTh MOHATHS: (PU3UYECKUE U XMMUYECKHUE SBJICHU, HAOIIO/IeHUE,
AKCIEPUMEHT, MOJIeJIb, THUIOTE3a, C€AUHULIBI (PU3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSTHUS BelecTBa (TBEPI0E, KUAKOE, Ta3000pa3HOE),
MEeXaHUUYeCKOoe JBHKEHHUE (PaBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpaeKTOpHs, paBHOJICUCTBYIOIIAS cuiIa, Aeopmarius (yrnpyras, IiacTHaecKkas),
HEBECOMOCTh, COOOIIAIOIIHUECS COCY/IBL;
paznmuuath sBiIeHus (Aud@dy3us, TEIIOBOE JBI)KCHUE 4YaCTHIl BEIIECTBA,
paBHOMEPHOE JIBHOKCHUE, HEpPaBHOMEPHOE JBIDKCHHE, WHepLus,
B3aUMOJICICTBUE TEJ, PAaBHOBECHME TBEPIBIX TEJI C 3aKPEIJIEHHOW OChIO
BpalllcHUsA, Tepefaya AaBJICHUS TBEPIABIMU TEIaMM, XUJKOCTAMH M Ta3aMu,
aTMoc(epHoOe aBjieHue, JIaBaHue TeJl, MPEBPAILCHUS MEXaHUUECKON SHEPTUN)
[0 ONHWCAHUI0O UX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUSCKUX SBICHUH B OKPYKAIOIIEM
MHpe, B TOM 4Huciie (PU3UUECKUe SBICHUS B MPUPOC: MPUMEPHI ABMIKCHHS C
pPa3IMYHBIMH CKOPOCTSMU B KHWBOM W HEXKUBOW NPUPOAE, ACHUCTBUE CHUJIBI
TpEHUs B MPUPOJAEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO IABJICHHUS Ha >KUBOM
OpraHu3M, IUTaBaHHUE PBIO, pPhIUArd B TeJIe YeIOBEKa, MPH ITOM IEPEBOJUTH
MPAKTUYECKYI0 3aJadyy B YYeOHYIO, BBIICIATH CYIIECTBEHHBIC CBONCTBA
(mpuszHakK) GUUIECKUX SIBJICHUI;
OTNUCBHIBATh H3YUYCHHBIC CBOWCTBA Tl W (UBUYECKHUE SIBICHUS, HCIOJIB3YS
dbu3uyeckre BeIUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, IYTh,
CKOPOCTh, CPEIIHSsSI CKOPOCTh, CHJIa YNPYTOCTH, CHJIa TSHKECTH, BEC Teja, Cuja
TpeHUs, NaBjeHHE (TBEPIAOTO Teja, KMAKOCTH, ra3a), BhITAJKUBAOIIAs CHIIA,
MeXaHH4YecKass paboTa, MOIIHOCTD, IUIEYO CHJIbI, MOMEHT CHIIBI, KO3(POHUIIUCHT
MOJIC3HOTO JICMCTBUSI MEXaHU3MOB, KHHETUUECKass M MOTEHIIUAJIbHAS SHEPIus),
IpyU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (DU3NUYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMYMH, HMX OOO3HAYeHUS M €IWHUIBI (U3UYECKUX BEJIWYUH, HAXOIUTh
(dbopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIHYHUHY C JIPYTUMU



BEJIMYMHAMH, CTPOUTh TpaduKU U3YYEHHBIX 3aBUCUMOCTEH (DU3NYECKUX
BEJIMYUH,;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKUE SBJICHUS U MPOIIECCHI, UCIONB3YS
MpaBUJia CJIOKEHMs Ccull (BIOJb OJHOM mpsamoil), 3akoH ['yka, 3akon Ilackains,
3aKOH ApxuMmesa, MPaBUIIO paBHOBECHs pbidara (0J0Ka), «30J0TO€ MPaBUIIO»
MEXaHUKH, 3aKOH COXpaHEHUSI MEXAHMYECKOW HHEpruu, MNpU ITOM JaBaTh
CJIOBECHYI0 (DOpPMYJIMPOBKY 3aKOHAa M 3alKChIBaTh €ro MaTeMaTU4YecKoe
BBIPA)KCHHE;

OOBSCHATH (PU3NYECKUE SBJICHMS, TPOLIECCHl U CBOMCTBA TeJ, B TOM YHCIIC U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
PUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1-2 JOTHYecKux
maroB ¢ omopod Ha 1-2 uU3y4YeHHBIX CBOWCTBAa (PU3MYECKHX SBICHUM,
(pU3HUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacyéTHbIe 3aJaud B 1—2 necTBUs, UCHOJIB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBarolMe (U3MUECKUE BEIMYMHBI: HA OCHOBE aHajiu3a yCIOBUS 3a/auu
3aMUChIBaTh KPATKOE YCIOBHE, TMOJCTaBIATh (PU3WYECKUE BEIMYUHBI B
GopMynbl W TOPOBOAUTH  PACUEThl, HAXOJIUTh CIPABOYHBIE JIAHHBIE,
HEOOXOAMMBIE ISl PELIECHUs 3a/1ad, OLICHUBATh PEAIUCTUYHOCTh MOJYYEHHOU
(bU3UYECKON BEIIMUUHBL;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIU (PU3NIECKUX
METOJIOB, B OIIMCAHUU UCCJIEIOBAHUS BBIIEIATh IPOBEPAEMOE MTPEATIOIOKEHNE
(rumoTtesy), pa3inyaTh U UHTEPHPETUPOBATH MOJYUYECHHBIA PE3YNIBTAT, HAXOIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BBIBOJIBI 10 €r0 pe3yibTaTaMm;

IIPOBOJUTE OIBITHI MO HAOMIONCHUIO (DU3UYECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh MPOBEPSEMbIE MPEAINOJIOKEHUS, COOUPAThH
YCTAaHOBKY M3 MPEJI0KEHHOTO OO0OpYyJOBaHUs, 3aIlMChIBATh XOJ ONbITa U
bopMyIUpOBaThH BHIBOJIHI,

BBITIOJIHATH TPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, MAcChl Tena, 00béMma,
CWJIBI I TEMITEPATyphl C UCTIOJIB30BAHUEM aHAJOTOBBIX U MU(PPOBBIX MTPUOOPOB,
3aMuChIBaTh TOKa3aHWS MPUOOPOB ¢ YYETOM  3aJaHHOM  aOCOJIOTHOU
IIOI'PEITHOCTHA U3MEPEHUN;

MPOBOJUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHON (DU3MYECKONW BEITUYUHBI OT
IpYyrol ¢ HCHOJIb30BAHHEM TMPSAMBIX H3MEPEHUW (3aBUCUMOCTH IYyTH
PaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHM JBUIKCHHS Tella, CUJIbl TPEHUS
CKOJBXEHMs OT Beca Tejla, KadecTBa OOpabOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TpPEHUSI OT IUIOMIAAM CONPUKOCHOBEHHUS TEJ, CHIIbI
yOPYrOoCTA OT YUIMHEHHs] TPYXKUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BEMa
MOTPYKEHHOM YacTH Teja M OT IUIOTHOCTH JKHUIKOCTH, €€ HE3aBUCHUMOCTU OT



IUIOTHOCTH TejJa, OT TJIyOMHBI, HAa KOTOPYIO MOTPY>KEHO TeJl0, YCJIOBHIA
IJIaBaHUs TeJ, YCJIOBUU paBHOBECHs pblyara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUU Y4YEOHOTO HCCIEAOBaHMS, COOMpPATh YCTAHOBKY W BBIMOJHATH
U3MEpEHUs, CJHeAyd MpeiIoKEHHOMY IUlaHy, (UKCHPOBATh pe3yJIbTaThl
MOJIYYCHHOM 3aBUCUMOCTU (DU3UYECKUX BEIUYMH B BHUJAC NPEIJIOKEHHBIX
TabnuIl U rpaduKOB, 1eJaTh BHIBOJBI MO PE3yIbTaTaM UCCIICIOBAHUS;
MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PUZNUECKHUX BEITMYUH (IUIOTHOCTH BEIIECTBA
KUJAKOCTH U TBEPJIOTO Tea, CUJIa TPEHUS CKOJIBKEHHUSI, IaBJICHUE BO3/1yXa,
BBITAIIKMBAIOIIAs CUJIA, ICHCTBYIONIAS HAa MOTPYXKEHHOE B JKUJIKOCTh TEJO,
K03(pPULIMEHT TI0JIE3HOTO NEUCTBUSL  MPOCTBHIX MEXAHU3MOB), cuenys
MPENIOKEHHOW MHCTPYKIIMU: MPU BBINOJHEHUN U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE UICKOMOI BEJIMUHHBI;
co0JIr0AaTh MpaBUiia TEXHUKU 0€30IaCHOCTH MpHU padboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLMIBI AEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAMHAMOMETp, COOOILAIOMIMECS COCyAbl, OapomeTp, pblyar,
MO/ABMKHBINA M HEMOJABM)KHBIN OJIOK, HAKJIIOHHAS TIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS MU3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM UYHKCIIE: MOAIIUITHUKHU, YCTPOHCTBO
BOJOIIPOBO/IA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, NOPIIHEBOMN
HacocC, apeoMeTp), UCIOJIb3ysl 3HaHUA O CBOMCTBax (U3UYECKUX SBJICHUU U
HE00XoANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOAUTh WHGOPMAIMIO O TPHUMEpPAx) MPAKTHUUYECKOTO
UCTIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM JKU3HM JIJIs1 00ECTICUEHMUSI
0e30macHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOHUCTBAMH,
COXpaHEHUsl 3JI0pOBbsl U COOJIIOJIEHHUS HOPM SKOJOTMYECKOro MOBEACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBISATH OTOOpP UCTOYHUKOB HHPOpMAIK B IHTEpHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUU M IYTEM
CpPaBHEHHUS Pa3IMYHbIX UCTOYHUKOB BBIIEIATh HH(POPMALIHMIO, KOTOpas SBISETCS
IPOTUBOPEYUBOM MITM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBIMIOJHEHUM Y4YEOHBIX 3aJaHUi Hay4HO--TIOMYJISIPHYIO
JIUTEepaTypy (PU3NYECKOTO COJEpKaHUs, CIPABOUYHBIE MAaTEPHUAJIbl, PECYpPCHI
cetu  MHrepHer, BiageTe  Opu€MaMM  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE KPAaTKUE MUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(POPMALIUU (PUZUYECKOTO COJEPKaHUS, B TOM YHUCIIE
nyOJIMYHO JIeNaTh KpaTKue COOOUICHHS O pe3yabTaTaxX MPOEKTOB MM Y4eOHBIX



UCCIIEJOBAaHUM, MPU 3TOM TI'PaMOTHO HCIIOJIb30BaTh M3YYEHHBIM MOHSITUHHBIN
anmapart Kypca GU3MKH, COMPOBOKIATH BHICTYIIJICHUE MPE3EHTAIUEH;

IIpU  BBINOJHEHUM Y4YEOHBIX MPOEKTOB MW HCCIEAOBAHHMIA paclpeaesarh
00s3aHHOCTH B I'PYIIIIE B COOTBETCTBUM C MOCTABJIECHHBIMH 33/1a4aMH, CIIEIUTh
3a BBINOJIHEHUEM IUIaHA JIEUCTBUM, aJ€KBAaTHO OLICHUBATh COOCTBEHHBIA BKJIAJ
B JEATEIBHOCTh TPYIIbI, BBICTpaUBaTh KOMMYHHUKAaTHMBHOE B3aUMO/JICHCTBUE,
YUUTBIBasi MHEHHE OKPYKAIOLTUX.

K xonmy obOyuenus B 8 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUYAIOUTUXCS YMEHHIA:
UCIIOJIB30BATh MOHATHUA: MAacca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKHUE U
amop(QHbI€ Tea, HACBIIIEHHBIM U HEHACHIIIEHHBIN Map, BIAXKHOCTh BO3/1yXa,
TEeMIIepaTypa, BHYTPEHHSS DSHEpPrus, TEIUIOBOM JBUTATeNlb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsifl, JIEKTPUUYECKOE I0JIE, MPOBOJHUKU U JAUDIIEKTPUKH,
IOCTOSIHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pa3nuuath SBIEHUSA (TEIUIOBOE paclIMpeHHe U CKaThe, TeIlonepeaaya,
TEIJIOBOE pPABHOBECHE, CMAuMBaHHWE, KANWUISPHbIE SIBJIICHUSA, HWCHApEeHHE,
KOHJICHCAIUsA, IUIaBJIEHWE, KpUCTauih3anus (OTBEpJEBaHUE), KHUIICHHUE,
Teruionepeaaya (TerIonpoBOAHOCTb, KOHBEKIIMS, H3IY4YEHHE), SJICKTpHU3aLHs
TE€JN, B3aMMOJICHCTBHE 3apsJ0B, ICHCTBUS JJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHE MAarHUTOB, JEWCTBHE MArHUTHOTO TIOJIA Ha
MPOBOJTHUK C TOKOM, OJJEKTPOMArHUTHas WHAYKIHUSA) MO OMNHCAHUI0 UX
XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
¢dusnUecKoe SBICHHE;
pacrno3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3UYECKUX SIBICHUI B OKpYKaroIeM
MHUpE, B TOM uHCi€ (QPU3NYECKUE SBJICHHUS B MPUPOJE: IOBEPXHOCTHOE
HATSHKEHUE M KalWULSIPHBIE SIBICHHUS B MPHUPOJAE, KPUCTALIBI B MPUPOJE,
nznyuyenue CollHLa, 3aMmep3aHue BOAOEMOB, MOpPCKUE OpH3bl, 0O0pa3zoBaHUE
pochl, TyMaHa, WHes, CHera, »JJEeKTpUYECKHWe sABJIEHUS B aTrmocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, Ipeild MOIIOCOB,
pOJIb MAarHUTHOIO TOJIS IS JKW3HU Ha 3eMJe, MOJIIPHOE CUSHHE, MPU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO 3ajayy B Yy4eOHYIO, BBIJEIATh CYLIECTBEHHbIE
cBOMCTBa (IpU3HAKK) (DU3NYECKUX SIBJICHUM;
ONUCHIBATh HW3YYECHHBIE CBOICTBA Tel M (PU3NYECKUE SIBJICHUS, HCIOIB3YS
¢usnyeckue BENUYMHBI (TeMIlepaTypa, BHYTPEHHSS HHEpPrusi, KOJMYECTBO
TEIUJIOTHI, yJleJbHas TEIIOEMKOCTh BEIIECTBA, yJeJbHAas TEIIOTa IJIaBJICHUS,
yleabHas TEIuloTa MapooOpa3oBaHUs, yAeidbHAs TEIIOTAa CrOpaHUs TOIUIMBA,
KOA((PUIUEHT MOJIE3HOIO JAEHCTBUS TEMJIOBOM MAIIMHbBI, OTHOCUTEIbHAS



BJIQKHOCTb BO3[yXa, OJJEKTPUUYECKUN 3apsjl, CHJAa TOKa, D3JIEKTPUUECKOE
HaIlpsSDKEHUE, CONPOTHUBIICHHE MPOBOAHHUKA, YAEIbHOE CONPOTUBIICHUE
BelleCTBa, paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA), IpPHU ONUCAHUU
OPaBWJIBHO TPAKTOBaTh (U3MUECKUA CMBICI HCIHOJB3YEMBIX BEJIMYMH,
0003HaUYEHUS U €IUHULBl (PU3UYECKUX BEIWYMH, HAXOAUTh (HOpPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYUHY C JAPYTUMU BEIHMUMHAMH,
CTPOUTH TPAPHUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOICTBA TeN, (PU3NYECKUE SIBICHUS U MPOLIECCHI, UCTIONb3YSI
OCHOBHBIE  TIOJIOXKEHHS  MOJIEKYJSPHO--KHHETUYECKOM  TEOpPUM  CTPOECHMS
BEILIECTBA, MPUHLHUII CYNEPHO3ULUHU TMOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHM 3apsaa, 3akoH Oma Uil ydacTKa 1enu, 3akoH [[xoya—JIenna,
3aKOH COXPAHEHHMs SHEPI'HH, IPU ITOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIlMChIBaTh €r0 MaTEMaTHUECKOE BbIPAaKEHUE;

OOBSACHATH (PU3MUECKHUE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaLHH MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MIPUYMUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE Hu3 1-2 jornyeckux
mIaroB C¢ omopod Ha 1-2 wu3ydeHHbIX CBOMCTBAa (DU3MUECKUX SIBJICHUII,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacyéTHble 3a7aud B 2—3 JEHCTBUS, WUCIOJIb3Ys 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJlaud
3aMKUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEAOCTATOK AAHHBIX MJIsl PELICHUs
3aaud, BBIOMpaTh 3aKOHbI W (OpMYJbl, HEOOXOIMMBIE IJIsi €€ pEelIeHHs,
OPOBOANUTh pPAcu€Thl U CpPABHUBATH IIOJYYEHHOE 3HAu€HUE (PU3NYECKOU
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOKHO PEUIMTh MPU MOMOIIU (PU3UUIECKUX
METOJIOB, HCIIOJIb3Yysl OIMCAaHWE WCCIENOBAHMS, BBIICIATh MPOBEPSEMOE
MPEANOJOKEHUE,  OLEHUBATh  NPABWIBHOCTh  MOPSAAKA  MNPOBEICHUS
UCCJIeIOBAHUS, JIEJIaTh BBIBOJIBI;

MIPOBOJIUTH OIBITHI TIO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WU (PU3HUECKHUX
CBOMCTB TeJ (KamWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JIaBJICHHS BO3yXa OT €ro
o0bEMa, Temmeparypbl, CKOPOCTH IMpoOliecca OCThIBAHMS W HarpeBaHUs MpPH
U3ITyYEHUH OT 1[BETAa M3Jyvarollel (MOoriouaroiei) moBepXHOCTH, CKOPOCTh
UCHIApEHHUs] BOABI OT TEMIEPATYypbl XUIAKOCTH M IUIOHIAAM €€ MOBEPXHOCTH,
ANEKTpU3aluus Te€d WU B3aUMOJACHWCTBUE  DJIEKTPUYECKHX  3apsjoB,
B3aUMOJECHCTBUE TOCTOSHHBIX MAarHUTOB, BHM3yajH3allMsi MarHUTHBIX TOJIEeH
MOCTOSTHHBIX MAarHUTOB, JACWCTBHS MAarHUTHOTO TIOJS HA MPOBOJAHHUK C TOKOM,
CBOMCTBA AJIEKTPOMAarHuTa, CBOICTBA AJIEKTPOJBUraTeNsl MOCTOSHHOIO TOKA):
(opMyIMpOBATh MPOBEPSAEMBIE MPEATOIOKEHUS, COOUPATh YCTAHOBKY U3



IPEAJIOKEHHOTO 000pY/IOBaHMsI, OIMUCHIBATH XOJl OMNbITa U (HOPMYIUPOBATH
BBIBOJIBL

BBITIOJHATh TPSIMBIE W3MEPEHUS TEMIEPaTypbl, OTHOCHUTEIHHOW BIAXKHOCTU
BO3/lyXa, CHJIbI TOKa, HAMPSHKEHUS C UCMOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JTATYUKOB (PU3NYECKUX BEIIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C yUETOM
3aJlaHHON a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OAHOW (U3MUECKOW BEIMYMHBI OT
JPYTO# C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTHBIICHUS
MPOBOJAHMKA OT €ro JUIMHBI, TUIOIMIAAN TOMEPEYHOTO CEUYCHHS] U YAETHHOTO
CONPOTUBIICHUS BEILECTBA IPOBOJHUKA, CHUJIBI TOKa, WAYIIETO 4Yepes
IPOBOJTHUK, oT HaNpsKEHUS Ha IPOBO/IHUKE, UCCIIEIOBaHHE
MOCJIEIOBATEIbHOTO W MapajUIeIbHOTO  COEIMHEHUHA  MPOBOJHUKOB):
TUTAHUPOBATh HMCCIIEJIOBAaHUE, COOMpATh YCTAHOBKY M BBINOJHATH M3MEPECHHS,
clenys TpEeIJIOKCHHOMY TIUIaHy, (UKCHpPOBATh pPe3ydbTaThl TOTYyYECHHOU
3aBUCUMOCTH B BHJIE TaOJUIl U T'padHKOB, JIeJaTh BBIBOJBI MO pe3yjibTaTam
UCCIIEJOBAHMS;

MPOBOAWTh KOCBEHHBIE U3MEpeHHs (u3muecknx BenuuyuH  (yaeiabHas
TETUIOEMKOCTh BEIIECTBA, COMPOTHUBIICEHHWE MPOBOJHUKA, pabOTa M MOIIHOCTH
ANEKTPUYECKOTrO TOKA): TUTaHUPOBATH U3MEpEeHMUs, cobupatb
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIysl MpPEIJIOXKEHHOW HHCTPYKIHUH, MU
BBIYHCIIATH 3HAYCHUE BEJIMUMHBI;

coO01aTh MpaBWJIa TEXHUKKW O€30mMacHOCTH IpH padbore ¢ JabopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS M3yYEHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB € OMOpPOW Ha UX OmucaHus (B TOM YHCJE: CHCTEMa OTOIUICHUS
JOMOB, THUIpPOMETp, MapoBass TypOWHA, aMIepMEeTp, BOJBTMETP, CUETUUK
AIIEKTPUYECKON IHEPTHH, IIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsl), AJIEKTPUYECKHUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHUT, JIEKTPOJBUTATENh MOCTOSSHHOTO TOKA), UCIIOJIb3Ys 3HAHHS O
CBOMCTBaxX  (PU3MYECKUX  SBJICHUH ©W  HeoOxoaumble  (UBHMYECKHUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIbHBIC MPUOOPHI
0 CXeMaM W CXEMaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETp, JBUTATENIb BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbl DJIEKTPUUECKUX LeNed ¢ MOCIeI0BaTENbHBIM U
napajijieibHbIM COEUHEHUEM DJIEMEHTOB, pa3iivyas YCJIOBHbIE O0O3HAUEHUS
AJIEMEHTOB JIEKTPUUYECKUX 1[ETIEH;



OPUBOJUTH TPUMEPHI (HaXOAUTh WMH(OOPMAIMI0 O MPUMEPAX) MPAKTUYECKOIro
MCIOJIb30BaHuUs (PU3NUECKUX 3HAHUM B TOBCEIHEBHOM KHU3HU I 00eCcTIeueHUs
0e30macHOCTH MpU OO0pallleHUH ¢ MPUOOpPaMU M TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUsl 37I0pPOBbS U COOJIOJIEHHUS HOPM SKOJOTHYECKOTO TOBEACHUS B
OKpYXalolllel cpejie;

OCYIIECTBIATH MOUCK UHPOpManu pusndeckoro coaepkanus B IntepHere, Ha
OCHOBE UMEIOUIMXCA 3HAHWM U TMyTEM CpPAaBHEHUS  JIOMOJHUTEIbHBIX
MCTOYHUKOB BBIJCIATH HHGOPMAIIUIO, KOTOPAasl ABIISETCS MPOTUBOPEUYUBON HITU
MOKET OBITh HEIOCTOBEPHOM;

UCIOJb30BaTh IPU BBIOJIHEHUU YUYEOHBIX 3aJaHU HAY4YHO--TIOMYJISPHYIO
JTUTEepaTypy (PU3NYECKOTO COJEPKaHUsA, CIPABOYHBIE MAaTEPHUAIIbI, PECYpPCHI
cetu  VHTepHeT, BmameTs OpuéMaMH ~ KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KPAaTKHE YCTHBIE COOOILEHUs, 00001Iast
UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COACPKAHUS, B TOM
qrcIie myOIMYHO MPEICTaBIISTh pe3yIbTaThl OPOEKTHON W
MCCIIEIOBATENIbCKOM  ACSITENbHOCTH, TMPH 3TOM TPaMOTHO HCIOJIB30BaTh
M3YYCHHBIN MOHATUHUHBIN anmnapar Kypca (GU3uKu, COPOBOXKAATh BRICTYIUICHUE
IIPE3CHTALUEN;

IPU BBIIIOJIHEHUHU YYE€OHBIX MIPOEKTOB U MCCIEN0BaHUHN (PU3MUECKUX MPOLIECCOB
pacnpenenaTb O00S3aHHOCTH B TpPyHIEe B COOTBETCTBHUM C IOCTABJIEHHBIMU
3aJjla4yaMH, CJIEIUThH 3a BBIIOJIHEHUWEM IUIaHa JEHCTBUI M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJaA B JIEATEIBHOCTH TPYIIIIHL,
BbICTpAauBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, TPOSBISISL TOTOBHOCTh
paspemiaTh KOH(QIUKTHI.

K xoniry o0y4uenust B 9 kiacce mpeMeTHbIC PE3yJIbTaThl HA 6a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIMXCS YMEHUM:
MCTIONB30BaTh TIOHATHUS: CUCTEMA OTCUETa, MaTepUaIbHas TOUKA, TPACKTOPHS,
OTHOCHTENFHOCTh ~ MEXaHWYEeCKOTO  JBIDKEHHS, jAedopmarus  (ympyras,
MJIaCTUYECKas ), TPEHHUE, IEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTD U
NEePerpy3Ku, LEHTP THKECTH, aOCOMIOTHO TBEPIOE TEIO, LEHTP THKECTH
TBEPAOrO Teja, PaBHOBECHE, MEXaHWYECKHME KOJeOAaHHs W BOJHBI, 3BYK,
UHPpa3ByK W YJABTPa3BYK,  DJIGKTPOMArHWTHBIE  BOJHBI,  IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATBHO30PKOCTh, CIIEKTPHI
MCIyCKaHMs U MOTJIONIeHUs, alb(a-, 0eTa- 1 raMma-u3JIydeHus, U30TOIIbI,
AJIepHast SHEPreTUKa;
paznuyaTh sABJIEHHUS (paBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUYKEHUE, PABHOYCKOPEHHOE MPSMOIMHEIHOE ABMKEHUE, CBOOOJHOE TTaJiCHHUE



T€l, PABHOMEPHOE JBW)KCHHME II0 OKpPY)KHOCTH, B3aMMOJECHCTBHE TEII,
pPEaKTUBHOE  JBUKCHHME, KOJIEOATEIIbHOE  [BIKEHHE  (3aTyXalolue WU
BBIHY/ICHHbIE KOJI€0aHUs), pE30HAHC, BOJIHOBOE JIBUJKEHUE, OTPAKEHUE 3BYKa,
IPSIMOJIMHEWHOE PaclpOCTPAHEHUE, OTPAXKECHUE U MIPEIOMIICHUE CBETA, ITOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHUE O€JI0ro CBETa B CIEKTP U CIOKEHUE
CIIEKTPAJIBHBIX I[BETOB, IUCIIEPCUS CBETA, €CTECTBEHHAs PaAUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEMYAaTOr0 CHEKTpa W3JIy4YeHHs)) [0 OINHCAHHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JIAHHOE
(puznyeckoe sBIICHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PM3MUECKUX SIBIICHUW B OKPYKAIOIIEM
Mupe (B TOM uwuciie (U3MYECKUE SIBJIECHUS B NPHUPOAE: NMPUIUBBI U OTJIMBBI,
nBrkeHUe IaHeT COJIHEYHOW CHUCTEMBI, PEAKTUBHOE JBH)KEHUE IKUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPACEHUE, CEUCMUYECKUE
BOJIHBI, I[yHAMH, 0OXO, [IBE€Ta Te€J, ONTUYECKUE SBICHUA B IPUPOLE,
OMOJIOTUYECKOE JIEUCTBHE BUIAUMOTO, YJIbTPa(UOIETOBOIO M PEHTTE€HOBCKOTO
U3IIyYCHHUI, €CTECTBEHHBI pPaJMOaKTUBHBIA (OH, KOCMHUYECKUE JIy4H,
PaaOaKTUBHOE U3JIyYCHUE NPUPOAHBIX MUHEPAIIOB, IEUCTBUE PAJUOAKTUBHBIX
U3JyYCHU Ha OPraHM3M 4YEJOBEKa), MPU 3TOM MEPEBOJIUTH NPAKTUYECKYIO
3ajaqyy B Yy4eOHyIO, BBIIEIATh CYLIECTBEHHbIE CBONCTBA (IPU3HAKK)
(u3HUECKUX SABICHUI;

ONUCHIBATh H3YYECHHbIE CBOICTBA Tel M (DU3UYECKUE SIBICHUS, HCIIOJIb3YS
¢u3znueckue BeIMYMHBI (CpelHAsI W MIHOBEHHAs CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM [IBJKCHUHM, YCKOPEHHE, II€pEMEIICHHUE, IIyTh, YIJIOBas
CKOpPOCTb, CHJIA TPEHUs, CWIA YIOPYIOCTH, CHJIA TSDKECTH, YCKOpPEHHUE
cBOOOJHOrO MaJIeHus1, BEC Teja, UMITYJIbC TeJa, UMIYJIbC CUJIbI, MEXaHUYECKas
paboTta M MOIIHOCTb, MOTEHLMAJIbHAs DSHEPIrUs Tela, MOJHATOrO HaJ
IIOBEPXHOCTBIO  3€MJIM, TIIOTCHIMANbHAs DJHEPrUs  CKATOW  IPYKUHBI,
KMHETUYECKAsT JHEPrus, IOJHAsg MEXaHW4ecKas SHEprus, MEpUoOJ U 4YacToTa
KojeOaHu#, JAJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
[IOKa3aTesb IPEIOMIIEHUS CpeAbl), NPHU ONUCAHUU IPaBUIBHO TPAKTOBATH
(u3nYeCKuil CMBIC HCIOJIb3YEMBbIX BEJIUYHMH, OOO3HAYEHUS U EIUHUIIBI
(Gu3MUEeCKMX  BEJMYMH, HAaXOAUTh (POPMYJbI, CBSA3BIBAIOIIME JAHHYIO
(GU3MUECKYI0 BEJIMYUHY C IPYTUMHU BEIMUYMHAMU, CTPOUTH IPaAPUKU U3YUEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEJIUUNH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUECKHUE SIBJICHUS U MPOLECCHI, UCIIONb3Ys
3aKOH COXPAaHEHUs DJHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHIIUI
CyHEPHO3ULINM CUJI, IPUHLUII OTHOCHUTENBHOCTH [ 'ammies, 3akonsl HproTOHA,
3aKOH COXPAHEHUs MMILYJIbCa, 3aKOHBI OTPAXXCHUS U NPEIOMIICHHS CBETa,



3aKOHBI COXPAHEHHMSI 3apsIOBOTO MU MACCOBOI'O YMCEI MPHU SJAEPHBIX PEaKlUsX,
Ipy 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTEMaTUYECKOE BBIPAKECHUE;

OOBACHATH (PU3NUECKUE MPOIECCHl U CBOWCTBA TEN, B TOM YUCIE U B KOHTEKCTE
CUTYyallMil TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBISATH MPUUYUHHO--
CIIEICTBEHHBIC CBSI3M, CTPOUTH OOBACHEHHWE U3 2—3 JIOTHUECKHUX IIIaroB C
omopoil Ha 2-3 W3YYCHHBIX CBOMCTBA (U3MYECKUX SBICHHUM, (PUINIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THbIe 3a1a4d (OMUPAOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUH),
MCIIOJNIB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUSCKUE BETMYMUHBI: HA
OCHOBE aHaJIM3a YCJOBHS 3a/1a4Ml 3alHCHIBATh KPATKOE YCIOBUE, BBISBIATDH
HEJIOCTAIOIINE WM U30BITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE  JUIsl  pElIeHHs, [POBOAUTH pacy€Tbl U OLEHUBATh
PEATUCTUYHOCTh MOJYYEHHOTO 3HAaUEHUs (PU3NYECKON BEIMYUHBL;
pacmo3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (PHU3HUECKUX
METOJIOB, HCIIOJIb3Ysl OIMCAaHUE WCCICNOBAaHUS, BBIACIATh TMPOBEPSIEMOE
OPEINONIOKEHNE,  OLUEHUBAaTh  NPAaBUIBHOCTh  NOpSAAKAa  IPOBEACHUS
UCCIIEIOBaHMUS, JIEJIaTh BbIBOJIbI, UHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOACHUN U
OTIBITOB;

IIPOBOJUTH OMBITHl MO HAOMIONCHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHHUS
SHEPTUH, 3aBUCUMOCTD MEpHoJa KoJaeOaHU! NMPYKHHHOTO MasgTHHUKA OT MacChl
rpy3a W KECTKOCTH TMPYKWHBI M HE3aBUCUMOCTh OT aMIUIMTYABI MajbIX
Kosie0aHuil, NPSIMOJIMHEWHOE paclpoCTpaHEHHE CBeTa, pPas3yioKeHHue OeIoro
CBETa B CHEKTP, U3YUYEHHUE CBOICTB N300pake€HNUs B IIJIOCKOM 3€pKajie U CBOMCTB
M300paXkKeHUsl MpeaMeTa B coOuparoiiei JuH3e, HaOMIOJCHUE CIUIOUIHBIX U
JMHEHYAThIX CIIEKTPOB H3IYUYCHHSI): CAMOCTOSTENILHO COOMpAaTh YCTAaHOBKY W3
M30BITOYHOTO HAOOpa 000PYI0BAHNS, ONTUCHIBATH XOJ] OIBITA U €r0 PE3YJIbTATHI,
(dbopMyIHpOBaTH BHIBOIBI,

NPOBOAUTh TIPU HEOOXOAUMOCTH CEPHI0 TPSIMBIX HW3MEpPEHUH, Ompeaenss
cCpeaHee 3HAYeHUE Uu3MepseMol  BenMuuMHBI  (POKYCHOE  pacCTOsIHHE
coOuparomieid  JTUH3BI), OOOCHOBBIBaTH  BBIOOp  croco0a  U3MEPEeHHS
(M3MepUTENBHLHOTO TTPUOOpPA);

NPOBOAUTH  HWCCJENOBAaHME  3aBUCUMOCTEH  (PM3MYECKMX  BEJIMYMH  C
MCIIOJIb30BaHUEM MPSIMBIX H3MEPEHUH (3aBHCHUMOCTh IYTH OT BpPEMEHHU MpU
PaBHOYCKOPEHHOM JIBIKEHUH O€3 HaualbHOM CKOPOCTH, MepHoja KojieOaHui
MaTEMaTUYECKOr0 MAasiTHUKA OT JUIMHBbl HUTH, 3aBUCHUMOCTH yTJia OTPAKEHUS
CBETa OT yIJIa MaJieHUs U yTia IpeIoOMJICHHUs OT yrila NajeHus): MIaHUPOBaTh



UCCJIEIOBAHUE,  CaMOCTOSITEIbHO  coOUpaTh  yCTaHOBKY, (PUKCHpOBaTh
PE3yNbTAaThl TIOJYICHHON 3aBHCUMOCTH (PU3UYECKUX BEIIMYUH B BHUJIC TAOJHIl U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJbTaTaM UCCIEAOBAHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BETUUYHUH (CPEAHsISI CKOPOCTh U
YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOJIHOTO
nmajgeHusi, JKECTKOCTh TMPYXKHUHBI, KOIPOUIIMEHT TPEHUS  CKOJIbKCHUS,
MexaHuyeckas paboTa M MOINHOCTb, YacTOTa MW TMEpPHOJ KoJebaHui
MaTEMaTUYECKOTO U MPYKUHHOTO MASTHUKOB, ONTHYECKasi CHJIa COOMparoniei
JUH3bI, PAJUOAKTUBHBIA  (OH): TUIAHMPOBATH HU3MEpPEHHUs, COOHpaTh
AOKCIEPUMEHTAJIbHYI0  YCTAHOBKY W  BBINOJHATH  W3MEPEHUA,  Clenys
MPEUIO)KEHHOM ~ MHCTPYKUMM,  BBIUMCISATH  3HAYEHUE  BEJIUYUHBI U
aHaJIM3UPOBaTh TMOJYUYEHHbIC PE3YyJbTaThl C YYETOM 3aJlaHHOW MOTPEITHOCTH
U3MEPEHUN;

coOo/IaTh TpaBWIa TEXHUKHA O€30mMacHOCTH TpH pabore ¢ JabopaTOPHBIM
000py10BaHUEM;

paznuyaTh ~ OCHOBHBIE TPU3HAKKM  M3YYCHHBIX  (PU3MYECKHX  MOJIEJIEH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUYHHMK CBETA,
Jy4, TOHKAasl JIMH34, TUIAHETapHasi MOJIETb aTOMa, HYKJIOHHAsl MOJIEJb aTOMHOTO
apa;

XapaKTepU30BaTh MPUHIIMIIBI JEUCTBUS M3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM HAa HMX OMUCAaHHS (B TOM YHUCIE: CIHUIOMETP, AATUUKHU
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUs, pakeTa, 3XOJO0T, OYKU, MEPHUCKOI,
dboToanmapaT, ONTHUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunibcona), wucmonp3ys 3HaHUS O CBOWCTBaX (DUBMYECKUX SBICHUN U
HeoOxoauMble (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl W CXEMATHUYHbIE PUCYHKHM HW3YyUYECHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX TMPOIECCOB IMPHU
pelieHu y4eOHO--MPaKTUYECKUX 3a7a4, ONTUYECKUE CXEMbI JJI MOCTPOCHUS
n300paXeHU B TJIOCKOM 3€pKajie U COOUparoIiei JTMH3E;

MPUBOJANTH MPUMEPHI (HAXOAUTH MH(OpPMAIUIO O MpUMEpPaxX) MPaKTHIECKOTO
WCIIOJIh30BaHUs (PU3NUECKUX 3HAHUN B TIOBCEHEBHOM XKU3HU JIJIST 00CCTICUCHMUSI
0€30macHOCTH MPU OOpaIeHnH ¢ TPUOOpPaMU M TEXHUYECKUMU YCTPOUCTBAMH,
COXpPAHEHMS 3JI0POBbSI U COOJIFOACHUS HOPM DKOJOTHYECKOTO TOBEJCHUS B
OKPYKarolIEn Cpee;

OCYIIECTBJIATh MOUCK WHMOpMaImu (pusudeckoro cojiepkanus B VHTepHere,
CaMOCTOSTENbHO  (OPMYJUPYsS  TOWCKOBBIA  3ampoc, HAXOAUTh  TMYTHU
ompeneneHus  JOCTOBEPHOCTH  TIONYYeHHOW WH(POPMAlUd HA  OCHOBE
UMEIOIIUXCS 3HAHUM U IONOJIHUTEIbHBIX HCTOYHUKOB,;



UCIOJb30BaTh IPU BBIIOJIHEHUU YUYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
JIUTEepaTypy (PU3NYECKOTO COJEP:KaHUs, CIPABOUYHBIE MAaTEPHUAJIbl, PECypPCHI
cetu  VHTepHer, BmageTp  npuéMamMM  KOHCHEKTUPOBAHUSA  TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpPMAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO  COJEpIKaHUA,
nyOJIMYHO TMPEACTABIATH PE3yIbTaThl MPOEKTHON WM HCCIEI0BATEIbCKOM
JESITEIbHOCTH, IPU 3TOM IPAMOTHO MCIOJIBb30BaTh N3YUYEHHBIN MOHATUITHBIN
anmapaT HM3y4aeMmoro pasjena (U3MKM U CONPOBOXKAATh BBICTYIUICHUE
Mpe3eHTaluen ¢ yY4€TOM OCOOEHHOCTEN ayJMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero 06HTp0JILHLIe pgucnmecxne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypei
Pa3nen 1. ®u3uka u eé poJib B N03HAHMHU OKPY:KAKIIEro MUpa
bub6mnoreka [IOK
- 2
11 PusuKa - Hayka 0 npupoze 0 0 https://m.eds00.ru/7f416194
bub6mnoreka [IOK
1.2 DH3HUCCKHC BETHUHHEI 2 0 0 https://m.edso0.ru/7f416194
. bubmnoreka [IOK
1.3 EcTecTBeHHOHAYYHBINM METO/ O3HAHHS 2 0 1 https://m.edsoo.ru/7fA16194
Uroro no pasaeny 6
Pa3nen 2. [lepBoHaYaabHbIE CBEEHHS O CTPOEHUH BelleCTBA
bu6nmoreka [JOK
2.1 CTpoekue semectsa 1 0 1 https://m.edso0.ru/7f416194
JIBr>keHre U B3aUMOJICCTBHUE YAaCTHI] bubmuoreka [JOK
2.2 2 0 1
BEIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHbIe COCTOSHHMS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Htoro mo pazneny 5
Paznen 3. /IBu:keHne U B3auMoJIeiiCTBHE TeJl
bu6nmoreka [JOK
31 Mexanmaeckoe ABIKEHUE 3 0 1 https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
4 1
3.2 nepua, macca, mA0THOCTE 0 https://m.edso00.ru/7f416194
3.3 Cuna. Bunsl cun 14 1 2 bubmmnoreka ITOK



https://m.edsoo.ru/7f416194
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https://m.edsoo0.ru/7f416194

Hroro 1o pasueiny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 Hasnenue. [lepenaya nqaBnenus: TBEPALIMU 3 1 bubmuoreka [JOK
' TeIaMH, JKHUIKOCTSIMM U ra3amMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Hasiienue xukocTn > 0 https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.3 ATMocepHoe napeHHe 0 1 https://m.edso0.ru/7f416194
44 JleiicTBHE KUAKOCTHU U ra3a Ha MOTPYKEHHOE 7 3 bu6mmoreka [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro 1o pasaeny 21
Pa3nes 5. PaGora n MomiHOCTB. JHEprus
bu6mmorexa [JOK
5.1 Pabota u momHoCTS 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 IIpocTEIe MEXaHH3MET S 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanuueckas sueprus 4 0 https://m.eds00.ru/7f416194
Hrtoro 1o pasueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 15
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8 KVIACC

KoumnuectBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (undposbie)
Ne ni/m OpOrpaMMbE Beero Kognpo.m;nme H%aKanecKne 06pa0BaTENBHBIE
padoTbI padoTbI pecypebi
Pa3znea 1. TenioBblie sIBJICHUSA
. bub6mnoreka [IOK
11 Crpocnme n cBojicTBa BemecTsa ! 0 0 https://m.edsoo.ru/7f4181ce
bub6mnoreka [IOK
1.2 Tennoseie mpoueccat 21 1 > https://m.edsoo.ru/7f4181ce
Wtoro mo paseny 28
Pa3nen 2. DjiekTpuyeckne 4 MArHUTHbIE SIBJICHUS
21 DneKTpruyecKue 3apsiibl. 3apsKEHHbIE Tea U 7 0 1 bubnmnoreka [JOK
' HMX B3aMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6nmoreka [JOK
2.2 [TocTOsTHHBIN PIEKTPUUYECKUN TOK 20 1 7 https://m.eds0o.ru/7f4181ce
bu6mmorexa [JOK
2.3 Marnuraeie sB1eHIS 0 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 DIICKTPOMATHHTHAS HH/Ty KIS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 145



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

KoumnuectBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (undposbie)
Ne ni/m OpOrpaMMbE Beero Kognpo.m;nme H%aKanecKne 06pa0BaTENBHBIE
padoTsI padoTsI pecypebi
Pasznea 1. Mexannuyeckue siBJeHUSA
11 MexaHn4YecKoe IBHKCHHUE U CITOCOOBI €T0 10 0 1 bubnuoreka [JOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4af
. bub6mnoreka [IOK
1.2 Bsaumonelictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4af
bub6mnoreka [IOK
13 3axonrr coxpanenus 10 0 3 https://m.edsoo.ru/7f41a4af
Hroro 1o pasueny 40
Pa3nen 2. Mexannyeckne K0j1e0aHUSA U BOJHBI
bu6mmoreka [IOK
2.1 Mexanmeckue Koneoanms ! 0 3 https://m.edsoo.ru/7f41a4af
bu6mmoteka [IOK
2.2 Mexanueckue BOTHEL 3ByK 8 L 3 https://m.edsoo.ru/7f41a4a6
Hrtoro 1o pasueny 15
Paznen 3. DjeKTpOMarHuTHOE MOJ€ H YJIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE TMoJe U 6 0 2 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4af
Uroro no pazgeny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
bu6mmoreka [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHS CBETA 6 0 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ oNITHYECKHE TPUOOPHI 6 0 3 Bubmzorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Bbu6mmorexa [JOK

4.3 Pa3noxxeHue Oenoro cBera B CIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
HWroro mo pasueny 15
Paznen 5. KBaHTOBbBIE SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanue v morionieHrue cBeTa aToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 CTpocHe aToMHOr0 sjpa 0 ! https://m.edsoo.ru/7f41a4af
bubmuoreka [JOK
53 7lnepubie peaxin ! ! https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 17
Paznen 6. [loBTOpUTEIbHO-0000AIOIIUI MOAYJ/Ib
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 2 Bbu6nuoreka LIOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4af)
Wroro no pazgeny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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