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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUA
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOTpaMMbIl, MPECTABICHHBIX B
OI'oC 000, a Takke c¢ yuéroM (enepaiibHOM paboyeil MporpaMMbl
BocniuTanus U KoHnenuu npenojaBanus yaeOHoro npeamera « Du3nka.

Copepxanue mporpamMmbl MO (PU3MKE HAMpaBiIeHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PAMOTHOCTH OOYYarOIMXCsl U OPTaHU3aALUI0 U3YUCHUS
Gu3NKK Ha JEeATeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCA
BO3MOXHOCTH y4eOHOTO npeameTa B peanusaiuu tpedboBanuiit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM M METANpEIMETHBIM pe3yjbTaTaM OOy4YeHHs, a
TaK)X€ MEXKIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUYHBIX YUYE€OHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHusl.

[Iporpamma 1o (Qu3KMKe yCTaHABIMBAET pacmpeneiieHne y4eOHOro
MaTepuasia 1Mo rojamM oOydeHus (IO Kjaccam), MpeJyiaraeT HPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3YyYEHHUsS] TEM, OCHOBAaHHYI0 Ha JIOTMKE pPa3BUTHS
MPEAMETHOTO COACPKAHUSA U YUETE BO3PACTHBIX OCOOCHHOCTENW 00YHarOIINXCSl.

[Iporpamma 1o ¢usmke paspaboTaHa C IEJNbI0 OKa3aHUS METOJAMYECKON
MOMOIIY YYUTENIO B CO3JJaHUU padoyeil MporpaMMBbI 10 y4eOHOMY TIPEAMETY.

dusnuka SABISAETCS CUCTEMOOOPA3YIOUUM JIJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJIbKY (U3UUYecKre 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH U
¢usnueckoil reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MHUpa, TPEAOCTaBisAeT Hambojee sICHble OOpasllbl MPUMEHEHHsS HAyYHOTO
METO/1a TTI03HAHUS, TO €CTh CII0CO0a MOIyYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 riaaBHBIX 33724 (PU3UYECKOr0 00pa30BaHUs B CTPYKTYpe OOIIETro
00pa3oBaHus COCTOUT B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usukum Ha 0a30BOM YpOBHE TMPEANOJaraeT OBJIAJCHUE
CJIEIYIOIUMHU KOMITETEHTHOCTSIMH, XapaKTePU3YIOMUMU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

Hay4HO OOBSICHATH SBIICHUS,

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

Henu nzyueHust Gu3NKU HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu npenogaBanus ydyeOHOro npeamera «Dusnka» B



oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, pealn3yrOIMx
OCHOBHBIC 00I1I€00pa30BaTENbHBIC MPOTPAMMBI, YTBEPKIAEHHOW peEIICHUEM
Komnerun MunuctepcTBa npocsernieHus: Poccutickoit deneparuu (IpoTOKOI
ot 3 nexadps 2019 r. Ne [TK-48H).

Hean uzyuyenus GpU3uKu:

MpuoOpETEHNE UHTEPECa M CTPEMIICHHS O0YUYaIOIMUXCS K HAYYHOMY U3yUYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKHUX CITOCOOHOCTEH;
pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIe TTO3HAHUSA U (DOPMUPOBAHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yueHHs] OCHOB
CTpOSHUS MaTepuu U HyHIaAMCHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHUE MPEACTABICHUNA O poid (U3UKU JJ1 Pa3BUTUS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHI;

pa3BUTHE MPEICTaBICHUN O BOZMOXKHBIX cepax Oyayuien mpopecCuoHaIbHON
NEATEIbHOCTH, CBSI3AaHHOUW ¢ (PM3MKOM, MOATOTOBKA K JajbHEUIlIeMYy 00YYEHUIO
B ATOM HAIpPaBIICHUHU.

JlocTrxkeHue 3TUX Iejed nmporpamMmbl o ¢GU3UKe Ha YPOBHE OCHOBHOIO
o0111ero oOpa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:
npuoOpeTeHre 3HaAaHUM O IUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

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

OCBOEHHE METOJIOB PEIICHHUS MPOCTEUIIINX PACUETHBIX 3a1a4 C UCTIOJIb30BAHUEM
(bu3HUEeCKUX MOJIENIEH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMEHHUI HAOJIOAAaTh MPUPOIHBIE SIBICHUS W BBITOIHSATH OMBITHI,
nabopatopHble  pabOTBl M DKCIEPUMEHTANIbHBIC  HMCCICAOBAaHUA  C
HCTIOJIb30BaHUEM U3MEPUTEIIbHBIX TPUOOPOB;

OCBOEHHE TMPUEMOB paboThl ¢ uHPopManuen (U3NYECKOro CcoAepKaHUs,
BKJIIOYass MHGOpPMALUI0 O COBPEMEHHBIX JOCTHXKEHUAX (U3UKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAIUH;

3HAKOMCTBO cO cdepamu TpodhecCUOHATILHON NIeSITEIBHOCTH, CBS3aHHBIMHU C
(GHU3NKON, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKCHHUSX
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 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B
HEJIENIO).



[Ipeanaraemeiii B mporpamMme no (pusuke nepeyeHb 1abopaTopHbIX padboT
M OIBITOB HOCHUT PEKOMEHIATEIhHBIM XapakTep, YYWUTEIh JeJaeT BBIOOD
poBelieHUs] J1abOpaTOpPHBIX pabOT M OMNBITOB C YYETOM HMHAMBHUAYaTbHBIX
0COOEHHOCTEW  O0y4aloIMXcs, CHUCKAa HKCICPUMEHTANBHBIX  3a/IaHHi,
npeajaraeMbix B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMeHa 1o (U3MKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUM OKPYKAOLIEro MUpa.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

dusznyeckue BeIUMUMHBL. V3Mepenue gusndeckux BennuuH. Oundeckue
npubopsl. [lorpemHocts u3Mepennit. MexayHapoaHas cuctemMa eIMHHUII.

Kak ¢usuka u J1pyrue ecrecTBEHHbIE HAyKHM HW3Y4aloT MPUPOY.
EcrecTBeHHO-HAy4HBI METOJ] MMO3HAHUA: HAOJIOJIEHHE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIABW)KEHUE THUIIOTE3, OKCIEPUMEHT IO NPOBEPKE THIOTES,
oObsicHeHHe HaldrogaeMoro spieHus. OnucaHue QU3NYECKUX SBJICHUN C
IIOMOIIIBIO MOJIEIIEH.

Jlemoncmpayuu.

MexaHnueckue, TEIIOBbIE, JIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHMUS.
®uznyeckre npudOpbl M MpoUeAypa NPSIMbIX U3MEPEHHUI aHAJOTOBBIM U
ur(ppOBBIM IPHUOOPOM.

Jlabopamopnwie pabomol u onvimol.

Onpenenenue eHbl IeIeHMs IIKaIbl U3MEPUTEIBHOI0 Ipubopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa )KUAKOCTH U TBEPAOTO TeJA.

Onpenenenue pa3MepOB MajbIX TEI.

N3mepenue temrieparypsl pU NOMOIIM KUJIKOCTHOIO TEPMOMETPA U TaTUMKA
TEMIIEPaTypHl.

[IpoBeneHne wuccienoBaHUS MO TPOBEPKE THUIOTE3bl: JAJbHOCTH IIOJIETA
IapyKa, MyI€HHOT0 TOPU30HTAIBHO, TEM 00JIbllIe, 4YeM OOJIbIIE BhICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHUSI 0 CTPOEHHHU BellecTBA.

Crpoenue BemiecTBa: aTroMbl W MOJIEKYJbl, WX pa3Mmepbl. OIBITHI,
NOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>keHne yvactull BemiecTBa. (CBsA3b CKOPOCTHM JBHKEHHMS YacTHUI[ C
TemriepaTypoil. bpoyHnoBckoe nBmwkenue, nuddysus. BzaumoaeiicTBue qacTuil
BEILIECTBA: NPUTHKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHHUSI BEIIECTBA: CTPOEHUE TAa30B, KUAKOCTEH U
TBEPIBIX (KPUCTAITUMYECKHUX) TeJ. B3auMOCBSI3b MEXKy CBOMCTBAMHU BEIIECTB B
Pa3HBIX arperatHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
Oc00EeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.



Ha6nronenue OpoyHOBCKOTO JIBUKEHUS.

Ha6mronenue nuddysun.

HaGnronenue sBieHuil, OOBSCHAIOMMXCA NPUTSHKEHUEM WM OTTAJKMBAaHUEM
YacCTHIl BEIECTBA.

Jlabopamopnwie pabomol u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUEM doTorpaduii).
OnbITHl 110 HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO 0OHAPYKEHUIO ICUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

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

Mexannueckoe aBUXKeHUE. PaBHOMEpHOE M HEPaAaBHOMEPHOE JBUYKCHHE.
Cxopoctb. CpeaHsist CKOPOCTh ITPU HEPABHOMEPHOM JIBUKECHUM. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUMHU. 3aKOH MHEPHUU. B3auMoneicTBue Ten Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JIBIDKEHHUs Tell. Macca kKak Mepa WHEPTHOCTH TeJa.
[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. Cuhila TSDKECTHM Ha JApYyrux IulaHerax. Bec Ttema. HeBecomocCTs.
CroxeHue cwil, HalpaBJICHHBIX MO OAHOW MIpsiMoil. PaBHOmEWMCTByOIIAs CHUIIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE MOKOsA. TpeHue B MpUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenue MexaHnuecKoro IBMKECHHS Tela.

N3mepeHne ckopocTy MpsIMOTMHEHHOTO JBUXKECHHUS.
HaOntonenue siBlieHUS] HHEPLIUU.

Hab6nronenue u3MeHneHrs CKOpoCTy IPHU B3aUMOICUCTBUU TETI.
CpaBHeHHE Macc N0 B3aMMOJICHCTBUIO TE.

CroxeHune cuil, HanpaBJIEHHBIX 110 OJHOW MPSMOM.

Jlabopamopnsie pabomol u onvimeol.

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

Omnpenenenve cpeaHel CKOPOCTH CKOJBXKEHUsS Opycka WIM IIapuka TIo
HAaKJIOHHOM IJIOCKOCTH.

OnpenenexHre IIOTHOCTH TBEPOTO TENa.

OnbITB, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh  pacTsikeHus  (medopmariim)
PY>KUHBI OT IPUIIOKEHHOU CHIIBI.



OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca
TEJIa U XapaKkTepa CONPUKACAIOIINXCA TOBEPXHOCTEM.

Pa3zneu 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3os.

JaBnenne. CriocoObl YMEHBIICHUSI W YBEJIMYECHUS! AaBieHud. JlaBieHue
raza. 3aBHCHMOCTh JaBJCHHUS Ta3a OT 00bEMa, TemmepaTypsl. Ilepemaua
JABJICHUS] TBEPABIMU TEIaMU, >KUIAKOCTAMM M ra3amu. 3akoH I[lackans.
[THeBMaTHUeCKHE MAaIIMHBI. 3aBUCUMOCTBH JABJICHUS JKUJIKOCTH OT TIyOWHBI.
I'mapocratnueckuii mapagokc. CooOmaromuecss cocyasl. [ 'mapapiandeckue
MEXaHU3MBI.

Atmocdepa 3emun u atmocdhepHoe AaBiaeHue. [I[pUuynHbI CylecTBOBaHUS
Bo3AylIHON o6osnouku 3emin. OnbiT Toppuuennu. U3mepenue atmochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EpPHOTO JaBJICHUSI OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubopsl 11t u3MepeHus: aTMOC(PEpPHOTO AaBICHUS.

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

Jlemoncmpayuu.
3aBUCUMOCTH JIABJICHUS T'a3a OT TEMIIEPATyphl.

[lepenava naBiieHUs )KUIKOCTHIO U Ta30M.

Coobmiaromuecs CoCy/Ibl.

I'mppaBnnyecknii nmpecc.

[IposiBieHue necTBUS aTMOC(EPHOTO TaBICHUS.

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

PaBeHCTBO BBHITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOM JKHAKOCTH.

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

Jlabopamopnsie pabomol u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHOU B
YKUJKOCTh YacTH TeJia.

Ornpenenenue BBITAJKUBAOIIEH CHIIBI, IEMCTBYIOLIEH HA TEJO, MOTPYKEHHOE B
KUJIKOCT.

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

OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B YKUIKOCTH, OT O00BbEMa MOTPY>KEHHOU B JKUJIKOCTH
YacTH TeJia U OT INIOTHOCTH KUJKOCTH.



KoHcTpynpoBaHnne apeomeTrpa Wi KOHCTPYUPOBAHUE JIOJKHU U ONPECIICHHUE €€
IPYy30II0ABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTD. JHeprus.

Mexannyeckasi pabota. MOIIHOCTb.

IIpocTeie MexaHM3MBL: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTb. IlpaBuio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaswio» MexaHuku. KIIJ mnpocteix wmexanusmoB. Ilpocteie
MEXAHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass sHeprus. KuHernyeckas M NOTEHLHMAIbHAs 3HEPTUS.
IIpeBpamieHe OAHOTO BHAA MEXAaHWYECKOM DSHEPrUM B JPYyroi. 3aKoH
COXPAHEHUS PHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomol u onvimol.
Omnpenenenre padOThI CHIIBI TPEHUSI IPYU PABHOMEPHOM JIBUYKEHUU Teja MO
TOPU30HTAIBHON TOBEPXHOCTH.
HccenenoBanue ycioBH paBHOBECHUS pblyara.
N3mepenune KII/] HaKIIOHHOM MJIOCKOCTH.
N3yuyeHune 3aK0Ha COXpaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KJIACC

Pa3nen 6. TensioBble siBIeHHS.

OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Mopenu TBEPIOTO, >KUAKOTO W Ta3000pa3HOrO0 COCTOSHUM BEIIECTBA.
Kpucramnmueckue u amopdubie Tena. OObsiCHEHUE CBOMCTB T'a30B, KUJIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHHE U KaOWJUISIPHBIE ABJIEHUS. TErIoBoe pacliupeHue U CKaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABHKEHUS
gactull. Bayrpennss sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH DSHEpPTHUU:
Terionepeaya M COBEpIIeHHE  paboThl.  Buasl  Temmomnepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIHNS, U3TyUYCHHE.

KonunuectBo TemaoTel. Y AelbHas TEINIOEMKOCTD BEIECTBA. TeEINI000OMEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHUE TeruioBoro Oananca. I[lnaBnenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AEIbHAS TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u xkoHaeHcamnus. Mcnapenue. Kunenue. Y aenbHas Teriora



napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS.
BnaxxHocTh Bo3ayxa.
DHeprus TOIIMBa. Y IeIbHasl TeIIOTa CrOpaHusl.
[Mpuntmmner padotel TeruioBbix ABurareneit KIIJ TemmoBoro nBuratens.
TerutoBble IBUTATENN U 3a1IUTA OKPYKAIOLIEH CPEBI.
3aKOH COXpaHEHUS U MPEBPALIEHUS SHEPTUU B TEIJIOBBIX MTPOIIECCAX.
Hemoncmpayuu.
Ha6nronenue OpoyHOBCKOTO JIBUKEHUS.
Ha6mronenue nuddysun.
Ha6nronenue siBjeHUi cMauuBaHUs ¥ KAWL PHBIX SIBJICHUH.
Habntonenue TenioBoro pacimpeHus Ted.
N3MeHenne paBieHUsl ra3a TpU HU3MEHEHHMH O00bEMA M HArpeBaHUU WIH
OXJIaXKJICHUH.
[TpaBuiia u3mMepeHus: TEMIIEPATYPHI.
Buas! Temonepenaymn.
OxJta>kieHue Npyu COBEPILICHUH PaOOTHI.
HarpeBanue npu coBepiiieHun pabOThl BHEIIHUMHU CUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.
HabGmronenne kuneHus.
Hab6nronenue noctostHCTBA TEMIIEPATYPHI IIPU TIJIABJICHUU.
Mopaenu TemIOBBIX IBUTATEICH.
Jlabopamopnsie pabomul u onvimeot.
OnbITH IO 0OHAPYXKEHUIO AEHUCTBUS CHIT MOJICKYJIIPHOTO TPUTSKEHHUS.
OnbITHI 110 BBIPAIIMBAHKUIO KPUCTAIIJIOB IIOBAPEHHOM COJIM WU caxapa.
OnbITel IO HAOJIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPABIX
TelL.
Omnpenenenve AaBiICHUS BO3AyXa B OAJJIOHE MITIPHIIA.
OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD JABJICHUS BO3yXa OT €ro 00béma U
HarpeBaHus WM OXJIAKICHUS.
ITpoBepka rumoTe3bl IMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HaOntonenne wu3MeHEHMsI BHYTpPEHHEW OHEPruM Tejla B pes3yJibTare
TeTIonepeaayn U padoThl BHEITHUX CHJL.
HccnenoBanue siBieHUsS TEIIOOOMEHA MPU CMENTUBAHUN XOJOIHON M ropsidei
BOJIBI.
Omnpenenenre KOJUYECTBA TEIJIOTHI, TTOJYYSHHOTO BOJION MPH TETIOOOMEHE ¢
HarpeThiM METAJUTMYECKUM [IUIUHAPOM.



Onpenenenne yieapHON TEIUNIOEMKOCTH BEILECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHrne OTHOCUTEIBLHOMN BIAKHOCTH BO3yXa.
Omnpenenenne y1eapHOM TEIIOTHI IUIABICHUS JIBJA.

Pa3nes 7. JeKTpuyecKue 1 MATHUTHBIE SIBJICHUSA.

Onextpuzanus Ten. J[Ba poaa anekTpuueckux 3apsnoB. Bzanmoneicteue
3apsoKeHHbIX Ted. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUSA MEXKAY TEJIaMu).

Onextpuyeckoe nojie. Hanpsox€HHOCTh 3ieKkTpudeckoro mnois. [IpuHnun
CYTIEPIIO3ULIMH SJIEKTPUUECKUX MM0JI€H (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »snexkTpudecKkux 3apsioB. OJEMEHTApHBIA  3JIEKTPUYECKUI
3apan. CrpoeHune aroma. IIpOBOJHHMKM M JUAIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.

DONEeKTpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMS JIIEKTPUUYECKOIO TOKA.
NcTtouHuku MOCTOSSHHOTO ToKa. JIEHCTBUSI AJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass nenb. Cuina TOKa. OJIEKTPUYECKOE  HAIPSIKEHHUE.
ConpoTuBIIeHHE NPOBOAHHUKA. YJEIbHOE CONPOTHUBICHHE BEIIECTBA. 3aKOH
Oma mia ywactka nenu. I[locinemoBarenpHOE M NapaJUIEIbHOE COEOUHEHUE
IPOBOJHUKOB.

Pabota ¥ MOIIHOCTH 3JEKTpUYECKOro TOKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYeCKUe UEeNu W TOTPEOUTENH BJIEKTPUUYECKOM BSHEpruu B  OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE  MarHuThl. B3auMonencTBHE  TOCTOSAHHBIX  MAarHUTOB.
MarnuTtHOe mosne. MarHuTHoe Mmoje 3eMid M €ro 3Ha4yeHue I KU3HHM Ha
3emne. OnbIiT Opcrena. MarHUTHOE TOJIE DIIEKTPUYECKOro ToKa. IIpumeHnenue
ANIEKTPOMATrHUTOB B TE€XHUKe. JleficTBUE MarHUTHOTO MOJISI Ha MPOBOJHUK C
TOKOM. DNeKTpoABUTaTEINb IIOCTOSIHHOTO TOKaA. Hcnons3oBanue
ANIEKTPOJBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnes. SBieHue >I€KTpOMArHUTHOW uWHAYyKIuU. [IpaBuio
Jlenna. Onextporenepatop. CnocoObl MOJYyYEHHUS DJIEKTPUUECKOW SHEPIHH.
DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMbIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLHUS TEN.

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

DnekTpocTaThyecKasi MHIyKIIHSL.

3aKOH COXpaHEHHUS PJIEKTPUUECKUX 3apsIIOB.



[TpoBOHUKY U TUATIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUHN 3JIEKTPUUYECKOTO OIS,
HcTouHMKM TOCTOSIHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKUN TOK B dKUJKOCTH.
["a30BbI1i pa3psia.
N3mepenue cuiibl TOKa aMIepMeTpoM.
N3MepeHne 3IeKTpUYECKOro HapsKEHUST BOJIbTMETPOM.
Peocrar u MmarasuH cOnmpoOTUBIICHUN.
B3auMoencTBrE MOCTOSIHHBIX MArHUTOB.
MogaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS OJFOCOB MarHUTa.
MopaenupoBaHue MarHUTHBIX MOJICH MOCTOSIHHBIX MAarHUTOB.
OnebIT Dpcrena.
MarauTHoOE 1oJe TOKa. DJIEKTPOMArHuT.
JlelicTBME MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh OCTOSHHOTO TOKA.
Uccnenosanue aBiIeHUS JIEKTPOMArHUTHON UHIAYKIUU.
OmnebiTel @apanes.
3aBUCHUMOCTh  HANpPABJIEHUS HWHIAYKIHMOHHOTO TOKa OT YCJIOBUH  €ro
BO3HUKHOBEHHUS.
DJIeKTpPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimeol.
OnbITel 1O  HAONIOACHUIO  DJCKTPU3AIMH  TeJl HWHAYKIMEH ©  TpH
CONIPUKOCHOBEHUH.
UccnenoBanne JE€UCTBUA  ANEKTPUUYECKOTO TMOJII HAa MNPOBOJHUKH H
JTUJIEKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKaA.
N3MepeHue u peryJimpoBaHUe CUIIbI TOKA.
N3Mmepenue u peryampoBaHue HAMPSKEHUS.
UccnenoBanne 3aBUCHUMOCTH CHUJIBI TOKa, HAYIIETO 4YEPE3 pPE3UCTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.
OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €r0 JUIMHBI, IJIONIAU OTIEPEYHOT0 CEYCHUs U MaTepuala.
[IpoBepka mpaBuiia CIIOKEHUS HANPSDKEHUM IIPU  IOCIIEI0BATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka mpaBuna sl CUIbl TOKa TIPU TapajUIeIbHOM COEAUHEHUU
PE3UCTOPOB.
Omnpenenenre pabOTHI ATEKTPUIECKOTO TOKA, UIYIIET0 Yepe3 PE3UCTOP.



Onpenenenrne MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTM CHJIBI TOKA4, MAYLIErO0 4YEpe3 JaMIIO4Ky, OT
HaIPsDKECHUS Ha HEW.
Onpenenenne KIIJ[ HarpeBarens.
HccnenoBanre MarHuTHOTO B3aUMOJECHCTBHS TOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJISI MOCTOSIHHBIX MarHUTOB MPU UX OOBEAUHEHUU U
pa3ieiICHUHN.
Hccnenoanne neicTBUS SJIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUSL KATYILIKHU C
TOKOM M MarHuTa OT CWJIBI TOKA W HAPABJICHUS TOKA B KaTyLIKE.
N3ydenue neicTBUsS MArHUTHOTO MOJI HA TPOBOAHUK C TOKOM.
KoHcTpynpoBaHue u n3yueHue padoThl JIEKTPOIBUTATENS.
N3mepenne K11/ anekTpoaBUrateibHOM yCTaHOBKHU.
OneITel 1O WCCHENOBAaHUIO  SIBJICHUS  DJIEKTPOMArHUTHOM  WHAYKIWHU:
UCCIIEOBAaHUE U3MEHEHUI 3HAYCHUS U HAIIPaBJICHUS] THAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexannueckoe naBWkeHUe. MarepuanbHas Touyka. (CucrtemMa oOTCUYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBIMKEHUS. PaBHOMEpHOE MPSAMOJIMHENHOE
newxkeHue. HepaBHoMepHoe npsMonuHenHoe ABWKeHHe. CpemHsas U
MTHOBEHHAs! CKOPOCTh TE€JIa MMPU HEPABHOMEPHOM JIBUKECHHHU.

Yckopenue. PaBHOyckOpeHHOE mpsMoiuHeiHoe aBuxkeHue. CBoOomHOE
nagenue. Onbitel ["anuies.

PaBHOMepHOE nBMMX)EHUE 110 OKPYKHOCTH. [lepron u yactota oOparieHus.
JluHerHasa 1 yriaoBasi CKOpOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBoiii 3akoH Herorona. Bropoi 3akoH Herotona. Tperwmii 3akoH
Herorona. [IpuHIun cynepno3unum CHil.

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

Cwia TsDKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUs. Y CKOPEHHE CBOOOIHOTO
najnenus. JIBmkenne miaHeT Bokpyr CouHia. IlepBas kocMudeckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue marepuanbHOW  TOYKH. AOCOIIOTHO TBEPIAOE  TEJO.
PaBHOBecre TBEPIOro Te€na ¢ 3aKpENIEHHONM OChbHO BpalleHUs. MOMEHT CUJIbI.
LlenTtp TsxeCTH.

Nmnynsc Tena. HM3menenwe wumnynbca. HMmmynse  cuiibl.  3aKOH
COXpaHEHHs UMITYJIbCa. PEakTUBHOE NBUKEHUE.



Mexannueckas pabora ¥ MOIIHOCTh. PaGoTa cuil TsSKecTH, YNPYTrOCTH,
Tpenus. CBs3b dHeprurM U padboThl. [loTeHIMaNbHAs SHEPTHs Tena, MOIHITOTO
HaJl TOBEPXHOCTHIO 3emi. [loTeHUMaIbHAS HHEPrus CXKATOW TMPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUUECKON SHEPTUU. 3aKOH COXPAaHECHUS
MEXaHUYECKOUN IHEPIHUH.

Jemoncmpayuu.

Habmronenne MexaHWYECKOro JBMDKEHHS Teja OTHOCHUTEIBHO Pa3HBIX Tel
OTCU€Ta.

CpaBHeHUE mTyTell W TpPACKTOPUN JBUKEHUS OJHOTO W TOrO XK€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepeHne CKopoCcTH M YCKOPEHUS IPSIMOJIMHEHHOTO JIBUXKECHHUS.
Uccnenoanne npru3HakoB PABHOYCKOPEHHOTO IBUKEHUS.

HaOnronenue nBuxeHus Teiia o OKPYKHOCTH.

Habmronenne MexaHMUeCKUX SBJICHUM, MPOUCXOASAIIMX B CHCTEME OTCUéTa
«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMXKEHUU OTHOCUTEIHLHO
KaOuHeTa (PU3UKHU.

3aBHUCUMOCTh YCKOPEHMS TeJIa OT MACChI TEJA U JCUCTBYIOIIEH HA HETO CUJIBL.
Habmronenue paBeHcTBa CUJI IPU B3aUMOICHCTBHH TE.

N3meHeHne Beca Tena mpyu yCKOPEHHOM JABHXKEHUH.

IIepenaya ummysbca Ipu B3aUMOJIECHCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre UMIYJIbCa MTPU HEYTIPYTOM B3aWMOICHCTBUHU.

CoxpaHeHue UMITYJIbCa ITPU a0COJIIOTHO YIIPYTrOM B3aUMOICHCTBUM.
Habmronenne peakTMBHOTO JIBHKCHHS.

CoxpaHeHre MEXaHUYeCKON SHEPTUH MPU CBOOOTHOM MaJICHUU.

CoxpaHeHrne MEXaHWYECKOW SHEPrUU MPHU JBUKEHHUM Teja MO AECHCTBUEM
MPY>KUHBI.

Jlabopamopnwie padbomot u onvimel.

KoncrtpyupoBanue TpakTa [jis pa3roHa M JaJdbHEUIIEro paBHOMEPHOIO
JBIDKCHUS [IAPUKA WA TEJICKKH.

Omnpenenenue cpeiHe CKOPOCTH CKOJIbKEHMSI OpycKa WM JIBUXKEHUS IIapUKa
110 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue YCKOpEeHUsI Tella IIPU PABHOYCKOPEHHOM JIBHXKEHUHU MO
HAKIIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIDKCHUH 0€3 HauaJlbHOM CKOPOCTH.



[IpoBepka rumnoTe3bl: €clii TPy PaBHOYCKOPEHHOM JBMXEHUHM 0€3 HayalabHOU
CKOPOCTH NYTH OTHOCATCS KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIWE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMAJIBHOTO
JABJICHHUSI.

Omnpenenenre K03 HUIUECHTA TPEHUSI CKOTTBKCHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

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

Omnpenenenue padoOThI CHIIBI YIPYTOCTH MPHU NMOABEME Ipy3a C UCIOJIb30BaHUEM
HETIOJIBM>KHOTO U TTOJBUYKHOTO OJIOKOB.

N3yueHne 3akoHa COXpAHEHHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUs ¥ BOJIHBI.

Konebarenbnoe paBuxenue. OCHOBHBIE XapaKTEPUCTHUKUA KOJEOaHMIL:
IIEpUOoJ, 4YacTOTa, aMIUINTyJa. MaTeMaTH4eCKUM W NPYKUHHBIM MAasTHHKU.
[IpeBpaiiienre 3HEPTUM Mpu K0JIeOATEILHOM JBUKEHUH.

3aryxatonue  koniebaHus.  BbIHyKneHHble — KojeOaHusi.  PesonaHnc.
Mexannueckne BoOJIHbL. (CBOWCTBA MEXAHWYECKHMX BOJH. I[IpomonbHble U
IIOIIEpEYHbIE BOJHBL. /[[TMHA BOJHBI M CKOPOCTh €€ pAaCHPOCTPAHECHMUS.
MexaHnueckue BOJHBI B TBEPJIOM TEJE, CENCMUYECKNE BOJIHBI.

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

Hemoncmpauuu.

HaGmronenne xosmeOaHui Tel IIOA OEHCTBUEM CHJIBI TSOKECTH UM CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HaOntonenue BeIHYXACHHBIX KOJIEOaHHUM U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopnsie pabomol u onvimeol.

Omnpenenenre 4acTOTHI U IEPHOJIA KOJI€OAaHUH MATEMAaTHIECKOTO MasiTHUKA.
OrnpenesneHre 4acTOThl U NepUojia KojaeOaHu MpyKMHHOTO MasTHUKA.
HccnenoBanne 3aBUCUMOCTH MEPUOIA KOJICOAHUH TTOBEIICHHOTO K HUTH TPy3a
OT JIJTMHBI HUTHU.

UccnenoBanue 3aBUCUMOCTH TEpHOJa KOJICOAHUN MPYKMHHOTO MasTHUKA OT
Macchl Ipy3a.



[IpoBepka HE3aBUCUMOCTH TE€pUOia KOJeOaHU rpy3a, MOJBEUIEHHOTO K HUTH,
OT Macchl Ipy3a.

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

N3mepenne yckopeHusi CBOOOIHOTO MaICHUS.

Pa3nen 10. DiieKTpoMarHuTHOE 1MoJie M 3JIEKTPOMATHAUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE MoJie.  DJIEKTPOMarHuTHele BOJHBL. ~ CBolcTBa
ANEKTPOMArHuTHhIX BOJH. [Ilkama snexkTpomMarHUTHBIX BOJH. Mcmolsib3oBaHHe
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas rnpupojaa cBera. CKopocTs 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 ABJIEHUS.

JlyueBass  mogmenp  cBera. McrouHukm — cBerta.  lIpsMonunelrHOe
pacnpoctpanenue cBeta. 3armeHuss ConHna u Jlynsl. OtTpaxkeHue cBera.
[Tnockoe 3epkaino. 3aKOH OTPaKEHHS CBETA.

[Ipenomnenue cBera. 3akOoH mIpesnoMiieHHUs cBeTa. [lonHOe BHyTpeHHee
oTpaxkeHue cBeTa. lcnosib30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xom nyuedt B nmnH3e. OnTtuyeckas cucrema (oroamnmapara,
MHUKpPOCKOIIa U Teneckona. ['71a3 kak onTuyeckas cucrteMa. baum3opykocTh U
JAIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onwitel HbloToHa. CroxeHue
CIIEKTpaJIbHBIX IIBETOB. J(ricniepcusi cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTpaxkeHue cBera.

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

OnTHYecKnii CBETOBO/I.

Xon iaydeil B cobuparoiiei JInH3e.

XoJ JIydeu B PaCCEUBAIOLIEH JIMH3E.

[Tonyyenue n300paxeHuil ¢ MOMONIBIO JIUH3.



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

Paznoxenue 6emoro cBera B CHEKTP.

[Tomyuenue O6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX IIBETOB.

Jlabopamopnwie pabomul u onvimeot.

HccnenoBanne 3aBUCHMOCTH yIJIa OTPAXKEHHUS CBETOBOTO Jyda OT YIUIa
MaJICHHUs.

N3yuenune xapakTepUCTUK N300paKeHUs MPEeaMETa B TUIOCKOM 3epKajie.
HccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOIO Jiyda OT yria
NaJICHUS HA TPAHUIIE «BO3yX—CTEKIIOM.

[Tonyuenne n300pakeHU C MOMOIBbIO COOUPAIOIICH JIMH3HI.

Onpenenenue (QOKYCHOTO paCCTOSHHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

OnbITHI IO Pa3I0KEHHUIO OEJIOT0 CBETa B CIEKTP.

OneITel 1O BOCHPHUATHIO IIBETa MPEAMETOB NpPU HMX HAOIIOJCHUH 4Yepes
LIBETOBbIE (DUIIBTPBHI.

Pa3nen 12. KBaHTOBBIE SAIBJIEHUSI.

OmneiTel Pezepdopna u nnanerapHas mozens aroma. Moaenb atoma bopa.
Hcnyckanue u nornomeHre cBeta atoMoM. KBaHTbI. JInHENYaThIE CIIEKTPHI.

PannoaktuBHOCTh. Anb(da-, Oera- u ramma-uzinyudeHus. CTpoeHue
aToMHOro sngpa. HyknonHas wmoaens  aToMHoro  sigpa.  M3ortomsl.
PannoaktuBHble npeBpaiienus. [lepuos noiypacnaga aTOMHBIX sIED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MacCOBOTO YHUCET.
DHeprus CBsI3M aTOMHBIX saep. CBsi3b MacCchl U 3HEpPTruu. Peakunu cuHTE3a U
nenenus sanep. ctounuku sneprun ConHIA U 3BE3I.

SAnepnas sHepretnka. JIeMCTBUS pagMOAKTHBHBIX M3JIyYEHUN HA KUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3 Ty4CHHUS U MOTJIONIECHUS.

CrekTpbl pa3aTuYHBIX Ta30B.

CnekTp Bojopoa.

HaGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuérurika HOHU3UPYIOIIUX U3TYyYEHUH.

Peructpanus uanydeHust IpUPOIHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimeot.

HaOmroneHue CrionHbIX U TMHEHYAThIX CIIEKTPOB U3 TyUCHHUS.
UccnenoBanue TpeKoOB: U3MEPEHHUE YHEPTUU YACTUIIBI 10 TOPMO3HOMY MYTH (T10
doTorpadusm).



W3mepenue painoakTUBHOTO (poHA.

IToBTOpPHTEIHLHO-00001IAO AT MOYJIb.

[ToBTOpUTENHEHO--0000IIAOIINIA MOAYJb npeaHa3HaYeH TSt
CUCTEMAaTH3allMM ¥ O0000HIEHUS MPEAMETHOIO COJAEpPX AaHUS U OIbITa
JESTENIbHOCTH, IPUOOPETEHHOTO MPU U3YYEHHUU BCETO Kypca (PU3MKH, a TaKKe
JUIS MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHy MO (hU3MKe AJIs
oOy4Jaronuxcsi, BBIOpaBUIMX ATOT Y4€OHBIN MTPEAMET.

[Ipy u3ydeHHMH JAHHOTO MOJIYJIA PEATH3YIOTCS M CHCTEMaTH3UPYIOTCS
BUJbl JIEATEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBAETCS JOCTUKECHHE
OPEIMETHBIX W METAllPeIMETHBIX IUIAHUPYEMBIX pPE3YJIbTaTOB OOYyYEHHS,
(opMupyeTcsi eCTeCTBEHHOHAay4Hasi TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJI0B
MCCJIEI0BAHMS SIBJICHUN MPUPOJIBI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBSICHATh
(u3nuecKue SBIICHUS, PUMEHSIS MOJyYeHHbIE 3HAHUA, pelaTh 3a/1a4d, B TOM
YHCJie KaYECTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIUATBHO ~ JEATEIBHOCTHBIM  XapakTep JAaHHOTO  pasfelna
peanu3yeTcs 3a CUET TOro, 4TO OOYHAIOIIUECS BBITOIHSIOT 3a/1aHMs], B KOTOPBIX
UM IIpe/JiaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHMM pACIO3HABaTh M HAYYHO OOBSCHATH
(uznyeckue sIBICHUS B OKPYXKAIOUIeH MPUPOie U OBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUH, B
TOM YHKCIIE AJI IPOBEPKHU TUIIOTE3 U MOITYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHSATH HAYYHbIE OCHOBBI HanOO0JI€e BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTHM, HampuMmep, MPAKTUYECKOTO  HUCIHOJIb30BAaHUS  Pa3IMYHBIX
MCTOYHMKOB 3HEPIMHU Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX
M3BECTHBIX BUOB SHEPTUU.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 0OmIero 00pa3oBaHUS
HaIpPaBJICHO HAa JIOCTHKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX
00pa3oBaTENIbHBIX PE3YJIHTATOB.

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

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

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

— LEHHOCTHOE OTHOIICHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYK/IEHUHN OOIIECTBEHHO 3HAYNMBIX H
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUICCKUM MPUMEHEHHEM JIOCTIKCHUN
du3uKy;

— OCO3HaHHE BAXHOCTH MOPATBbHO--3THUECKUX MPHUHIUIIOB B JEATEIHHOCTH
YYEHOTI0;

3) 3CTeTHYECKOT0 BOCIIUTAHUS:

— BOCTPHUSITHE ICTETHUECKUX Ka4eCTB (DU3MYECKON HayKu: €€ TapMOHUYHOIO
HOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 TIO3HAHMS:

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

— pa3BUTHE HAay4YHOU JI0O03HATENLHOCTH, WHTEpeca K HCCIIeN0BATEIHCKON
JeSTeNbHOCTH;

5)  dopmupoBanus  KYJbTYpPbl  3A0pPOBbSi H  3MOIMOHAJILHOIO
Os1aromoJry4ust:

— OCO3HaHUE I[IEHHOCTH Oe30omacHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TMPaBWJI OE30MacHOTO TMOBEACHHUS Ha
TPaHCIIOPTE, HA JOpOrax, C AJICKTPUUECKUM M TEIUIOBHIM O0OPYIOBaHHEM B
JIOMAIITHAX YCIIOBUSX;

— cpOpMHUPOBAHHOCTh HaBBIKa pPEQIIEKCHUU, TPU3HAHKE CBOEro MpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4e0BeKa;

6) TPy/10BOI0 BOCTIMTAHUA:



— AaKTUBHOE y4yacTH€ B pEUICHUWH MPaKTUYECKUX 3a/lad (B pamMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHu3allMu, Topoja, Kpas) TEXHOJOTMYECKOM |
COLIMAJIbHOM HAINpaBIEHHOCTH, TPEeOyIOUMX B TOM 4YHUCIE M (DPUINYECKUX
3HaHUM;

— MHTEPEC K NPAKTUYECKOMY U3YUCHHIO podeccHil, CBSI3aHHbIX C PUBUKOM;

7) 3KOJIOTHYeCKOT0 BOCTUTAHMA:

— OpHUeHTalMsl Ha NpUMEeHeHUEe (U3MYECKUX 3HAHUW JUIs pelieHus 3anad B
00JIaCTH OKpYXarolleld Cpenapl, I[UIAHWUPOBAHUS IIOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJISl OKPYKAIOIIEH CPEAbL;

— OCO3HaHUE TIOOATBHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM M MyTed HX
peuieHus;

8) aganTanmuu K HM3MEHSAIOIHUMCS YCJIOBHSAM CONUAJIBLHOH M MPUPOIHOM
cpeabl:

— TOTpeOHOCTh BO B3aMMOJICUCTBUM TIPU BBINOJIHEHUH HWCCIEAOBAaHUN U
IPOEKTOB (PU3NYECKOW HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IPYTUX;

— TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

— NOTpeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie (OpMyIUPOBAThH
UJIeH, MOHSATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSIX;

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

— IUIAaHMPOBAHHE CBOErO pPa3BUTUS B MNPHUOOPETEHUM HOBBIX (PU3UUECKUX
3HAHUI;

— CTpEMJIEHUE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3H MPUPOIbI, OOIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

— OLEHKa CBOMX JEHUCTBUM C Y4YETOM BIIMSIHUS Ha OKPYKAIOUIYHO Cpeny,
BO3MOYHBIX TJI00AJIbHBIX MMOCIEICTBHMA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHS MpOrpaMMbI 1O (U3WKE HA YPOBHE OCHOBHOTO
obmero  oOpazoBanusi y  oOywaromerocss  OyayT  chOpMHpPOBaHbI
MeTanpeaMeTHbIe pe3yJIbTaThl, BKJTIOYAIOIITHC M03HABATEIIHHBIC
VHHUBEpCAJIbHbIC Y4YCOHBIE JEHCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC
y4eOHbIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE Y4eOHbIE AeiiCTBUS



ba3oBble jornueckue AeicTBUS:
BBISIBIIATH U XapaKTEPHU30BaTh CYIICCTBECHHBIC TPU3HAKN O0OBEKTOB (SIBIICHU);
yCTaHABIMBATh CYIIECTBEHHBIN TMPHU3HAK KiIacCU(UKAIIMU, OCHOBAHMS IS
0000I1IeHNS ¥ CpaBHEHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NIECKUM SIBIICHUSIM;
BBISIBIIATh TPUYMHHO--CJICICTBCHHBIC CBS3M TPU HM3YYCHUH (PU3MUECKHUX
SBJICHUM U TPOLIECCOB, JeNIaTh BBIBOJABI C MCMOJIB30BAHUEM JIEYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOYEHUM, BBIIBUTaTh THUIOTE3bl O B3aMMOCBSI3SIX
(bu3HUeCKUX BEINYHH;
CaMOCTOSATENIbHO BBIOMpaTh CHOCO0 pelieHus y4eOHON (U3HUecKO 3anayu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB PEIICHUs, BHIOOpP Haubosee MOIXOAIIETOo
C Y4€TOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue 1eHCTBUSA:
UCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(bU3UYECKUI YKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SABICHUS;
OIICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIIUIO, MOJYUYCHHYIO B
XO0/J1€ UCCIIEI0OBAHUS WIIA IKCTIEPUMEHTA;
CaMOCTOSATENbHO (POpMyIUpOBaThH OOOOIICHUS | BBIBOJBI MO pe3yibTaTam
MPOBEAEHHOTO HAOIOEHUS, OMbITA, UCCIIEI0OBAHNS,
IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3MUECKUX TIPOIIECCOB, a
TaK)K€ BBIIBUTATh TPEANOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHSAX U
KOHTEKCTaX.

Pabora ¢ undgopmanmeii:
OPUMEHSTh PAa3IUYHbIE METOJbl, MHCTPYMEHTHI M 3alpochl TMpPHU TIOUCKE U
orOope HH(OpMAMKM WIM JAHHBIX C YYETOM TMPEIJIOKEHHON Yy4eOHOU
bu3nYecKo 3a1a9H;
aHAIM3UPOBaTh, CHCTEMATHU3UPOBaTh M HMHTEPIPETUPOBATH HWHPOPMAIIUIO
Pa3IUYHBIX BUIOB M (POPM MPEACTABICHHUS;
CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalIbHYHO  (OpMy  TpeACTaBICHUS
nH(OpMaAIMU W WUTIOCTPUPOBATH pENIaeMbIe 3aJa4ll HECIOXHBIMH CXEMaMH,
TuarpaMMaMu, THOU TpauKoil 1 X KOMOWHAITUSIMU.

KoMMmyHnKaTHBHBbIE YHUBeEpPCcAJIbHbIE yUeOHbIe 1eiicTBUSI:
B X0Ji€ 00CYXJIeHUs Y4eOHOTO MaTepualia, pe3yJbTaToB JJa0OpaTOPHBIX paboT U
MIPOEKTOB 3aJ]aBaTh BOMPOCHI IO CYIIECTBY 0OCYK1aeMOI TEMbI M BHICKA3bIBATh



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

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMH APYTMX YYaCTHHUKOB JHAora,
0oOHapYyKHUBaTh Pa3JIMYUE U CXOJCTBO MO3HUITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMChbMEHHBIX TEKCTAX;

MyOJMYHO TPEACTABIATh PE3YIbTaThl BBIMOTHEHHOTO (DU3HUECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHMMAaTh M HCIIOJIB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHJIWBHUIYaTbHOM
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MIPUHUMATH IIEJIM COBMECTHOM JeATEeTbHOCTH, OPTaHU30BBIBATh ACHCTBUSA 10 €€
JOCTHKEHHUIO: pacHpeAessaTh POJIK, OOCYXJaTh IPOIECCHl U  PEe3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJTHATh CBOIO YacTh Pa0OTHI, JIOCTHUTas KauyeCTBEHHOI'O pe3yJibTaTa II0
CBOEMY HAIIPABJICHUIO W KOOPJIWHUPYS CBOM ICHCTBUS C JAPYTHUMH YJICHAMHU
KOMAaH/IbI;

OIICHWBATh KA4eCTBO CBOEr0 BKJIaJa B OONMH MPOAYKT TIO KPUTEPHSM,
CaMOCTOSTEIIEHO COPMYITHPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHS.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:
BBISIBJISITH MIPOOJIEMBbI B JKU3HEHHBIX M Y4€OHBIX CUTyalUsiX, TPEOYIOMIMX st
pereHus: PU3NYeCKUX 3HaHUM;
OpPHUEHTHPOBATbCA B  PAa3IMYHBIX  NOAXOJAX  NPHUHATUS  PELICHUU
(MHAMBUAYaJbHOE, TMPUHSATUE pELIEHUsT B TPYIINE, NPUHITHE pEHIeHUN
rpynmnoi);
CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pelleHus: (PU3MUecKod 3ajayul WiId
[UIaHa UCCIIEOBaHUs C Y4YETOM UMEIOUIMXCS PECYypcoB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUH;
JieaTh BIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Npejiararh IjiaH €€ N3MEHEHNUS,
OOBACHATH  NPUYMHBI  JOCTHXKEHUS (HeIOCTHXKEHUS])  Pe3yJIbTaTOB
NEeSTEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTUBBI B ACATEIBHOCTH (B TOM YHMCIIE B XOJ BBIIOJHEHUS
(pU3UYECKOro MCCIEOBaHMs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHHUBIIMXCSA CUTyallul, YCTAHOBJIEHHBIX OIMUOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHHBATh COOTBETCTBHE PE3yJIbTaTa €M U YCIOBUSIM;



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
YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xonIy o0y4ueHus B 7 Kjacce IpeIMETHBIC PE3yJIbTaThl HAa 6a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:
UCIOJIb30BATh MOHATHS: (PU3UUECKUE U XUMUYECKHUE SIBJICHUS, HAOII0ICHHE,
AKCIEPUMEHT, MOJIeJIb, THUIOTE3a, C€AUHULIBI (PU3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSTHUS BelecTBa (TBEPI0E, KUAKOE, Ta3000pa3HOE),
MEXaHUYECKOe JIBIKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE, TIPSIMOJIMHEWHOE),
TpaeKTOpHUsl, paBHOJCHCTBYIOIIas cuia, neopmarus (ynpyras, miacTuyeckas),
HEBECOMOCTbH, COOOIIAIOIINECS COCYbL;
paznmuuath sBiIeHus (Aud@dy3us, TEIIOBOE JBI)KCHUE 4YaCTHIl BEIIECTBA,
paBHOMEPHOE JBIKCHUE, HEpPaBHOMEPHOE JIBH)KCHUE, uHepLuus,
B3aMMOJICHCTBUE TE€J, PABHOBECHUE TBEPABIX TEII C 3aKPEIJIEHHONW OCBIO
BpalllcHUs, Tepeaada AaBJICHUS TBEPABIMU TEJIaMH, KUAKOCTIMH W Tra3amu,
aTMoc(epHoe aBjieHuE, JIaBaHUE TeJl, MPEBPAILICHHUS MEXaHUUYECKON SHEPIUn)
[0 ONHWCAHUI0O WX XapaKTepHbBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SABJICHUE;
pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3UUECKUX SIBICHUNU B OKPYXKAIOIIEM
MHUpE, B TOM YHUCJIe (PU3NUYECKHE SIBJICHUS B MPHUPOE: MPUMEPHI JABMKCHUS C
Pa3IMYHBIMA CKOPOCTSIMH B JKMBOM W HEXKHBOM NPUPOJEC, AEUCTBUE CHUJIBI
TpEHUs B MPUPOJAEC U TEXHUKE, BIUSHUE aTMOC(EPHOro IaBJICHHUS Ha KUBOU
OpraHu3M, IUTaBaHUE pbIO, pblYaru B Telie 4YelOBEKa, MPH ITOM IMEPEBOAUTH
MPAKTUYECKYIO0 3a7ady B y4ueOHYI0, BBIJICTSITh CYIIECTBEHHBIE CBOMCTBA
(npuzHaku) GUUIECKUX SIBJICHUI;
OTNUCHIBATh H3YYEHHBIC CBOWCTBA TeJI W (PU3UYECKHUE SBJICHUS, HCIOIB3YS
dbu3uyeckre BeIUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTh, CPEIIHSsSI CKOPOCTh, CHJIa YNPYTOCTH, CHJIa TSHKECTH, BEC Teja, Cuja
TpeHUus, AaBjeHUE (TBEPAOrO TeJa, >KUAKOCTH, ra3a), BBHITAJKUBAIOIIAS CHIIA,
MeXaHH4YecKass paboTa, MOIIHOCTD, IUIEYO CHJIbI, MOMEHT CHIIBI, KO3(POHUIIUCHT
MOJIC3HOTO JICMCTBUSI MEXaHU3MOB, KHHETUUECKass M MOTEHIIUAJIbHAS dHEPIus),
IpyU ONMUCAHUM TPABUIBLHO TPaKTOBaTh (DU3UUECKUN CMBICT HCIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHUS W EIWHUIBI (U3UYECKUX BEJIUYUH, HAXOIUTh
(dbopMyIIBl, CBA3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEIUYHUHY C JIPYTUMU



BEJIMYMHAMH, CTPOUTh TpaduKU U3YYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYUH,;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKUE SBJICHUS U MPOIIECCHI, UCIONB3YS
MpaBUJia CJIOKEHMs Ccull (BIOJb OJHOM mpsamoil), 3akoH ['yka, 3akon Ilackains,
3aKOH ApxuMesa, MPaBUIIO paBHOBECHs pbrdara (0J0Ka), «30J0TOE MPABUIION»
MEXaHUKH, 3aKOH COXpaHEHUSI MEXAHMYECKOW HHEPruu, MpU ITOM JaBaTh
CJIOBECHYI0 (DOpPMYJIMPOBKY 3aKOHAa M 3alHChIBATh €ro MaTEeMaTUYeCKOe
BBIPA)KCHHE;

OOBSCHATH (PU3NYECKUE SBJICHMS, IPOLIECCHl U CBOMCTBA TeJ, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbISBISATH
PUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1-2 JOTHYecKux
maroB ¢ omopod Ha 1-2 u3y4YeHHBIX CBOWCTBAa (PU3MYECKHUX SIBICHUH,
(pU3HUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacyéTHbIe 3a7aud B 1—2 neicTBUs, UCHOJB3Ys 3aKOHBI U (HOPMYJIBL,
CBSI3bIBAIOIIME (PU3NUYECKUE BEJIIMYMHBI: HAa OCHOBE aHaIM3a YCJIOBUS 3a7adu
3aMUChIBaTh KPATKOE YCJIOBHUE, TMOACTABIATh (DU3NYECKUE BEIUYUHBI B
GopMynbl ¥ NOPOBOAUTH PACUEThl, HAXOJIUTh CIPABOYHBIE JIAHHBIE,
HEOOXOAMMBIE ISl PELIECHUs 3a/1ad, OLICHUBATh PEATUCTUYHOCTh MOJYyYEHHOH
(pu3nYECKON BETNUYHHBI;

pacrno3HaBaTh MpoOJeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PUIUIECKUX
METOJIOB, B OIIMCAHUU UCCJIEIOBAHUS BBIIEIATh IPOBEPAEMOE MTPEATIOIOKEHNE
(rumoTtesy), pa3inyaTh U UHTEPHPETUPOBATH MOJYUYECHHBIA PE3YNIBTAT, HAXOIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BBIBOJIBI 10 €r0 pe3yibTaTaMm;

IIPOBOJUTH OMBITHl MO HAOMIONEHUIO (DU3UYECKUX SBICHUM WIH (HU3UIECKUX
CBOMCTB Tei: (HOpMyIHpPOBaTh IPOBEPSEMBbIE MPEAINOJIOKEHUS, COOUpPAThH
YCTAaHOBKY M3 MPEJI0KEHHOT0 OO0OpYyJOBaHUs, 3aIlMChIBATh XOJ ONbITa U
bopMyIUpOBaThH BHIBOIHI,

BBINOJIHATH MPSMbIE U3MEPEHUsI PACcCTOSHUS, BPEMEHU, MAcChl Tena, 00béMa,
CWJIbI U TEMIIEpaTypbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB,
3aMuChIBaTh TOKa3aHWS MPUOOPOB ¢ YYETOM 3aJaHHOM  aOCOJIOTHOU
IIOI'PEITHOCTHA U3MEPEHUN;

MPOBOJUThH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKONW BEIUYUHBI OT
OpPYrol € HCIOJb30BAHHEM MPSAMBIX HW3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABWXKYLIErocs TeJla OT BPEMEHU JBH)KECHHS TENA, CHIIBI TPEHUS
CKOJBXEHMs OT Beca Tejla, KadecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHUSI OT IUIOUIAAN CONPUKOCHOBEHHUS TEJ, CHJIbI
yOPYrOoCTH OT YAJIMHEHHS] TPYKUHBI, BBITAIKUBAIOMIEH CHIIBI OT 0O0OBEMa
MOTPYKEHHOM YacTH TeJa M OT IUIOTHOCTH JKHUIKOCTH, €€ HE3aBUCHUMOCTU OT



IUIOTHOCTH Te€jJa, OT TJIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TeJl0, YCJIOBHIi
IJIaBaHUs TeEJ, YCJIOBUM paBHOBECHsA pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU Y4YEOHOTO HCCIEAOBAaHMS, COOMpPATh YCTAHOBKY W BBIMOJHATH
U3MEpEHUs, CJHeAyd MpeiIoKEHHOMY IUlaHy, (UKCHPOBATh pe3yJIbTaThl
MOJIYYCHHOM 3aBUCUMOCTU (DU3UYECKUX BEIUYMH B BHUJE MPEIJIOKEHHBIX
TabyuIl U TpauKOB, J1eJaTh BHIBOBI MO PE3yIbTaTaM UCCIICI0BAHUS;
MIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PUZNUECKUX BEJIMYUH (MJIOTHOCTH BEIIECTBA
KUJAKOCTH U TBEPJIOTO Tea, CUIIa TPEHUS CKOJIBKEHHUSI, IaBJIEHUE BO3/1yXa,
BBITAIIKMBAIOIIAS CUJIA, ICHCTBYIONIAS HAa MOTPYXKEHHOE B JKUJIKOCTh TEJO,
K03(pPULIMEHT TT0JIE3HOTO NEUCTBUSL  IPOCTBIX MEXAHU3MOB), cuenys
MPEAJIOKEHHOW MHCTPYKIIMU: NPU BBINOJHEHUU U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE UICKOMOI BEJIMUHHBI;
co0JII0AaTh MpaBUiia TEXHUKU 0€30IaCHOCTH MpHU padboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLMIBI AEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAMHAMOMETp, COOOILAIOMIMECS COCyAbl, OapomeTp, pblyar,
ITOIBYDKHBIN M HEIIOABYDKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTB;

XapaKTepU30BaTh MPUHIMIbBI IEHCTBUS MU3YyYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX ONMUCAHUSA (B TOM YHCJIE: MOALIUIHUKU, YCTPOUCTBO
BOJOIIPOBO/IA, THAPABINYECKUNA IPECC, MAHOMETP, BBICOTOMEp, NOPIIHEBOMN
HacocC, apeoMeTp), MCMOJIb3ysl 3HaHUS O CBOWCTBaX (PUBMYECKUX SIBJICHUU U
HE00XoANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOAUTh WHGOPMAIMIO O TPHUMEpPAx) MPAKTHUUYECKOTO
UCTIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM JKU3HM JJIs1 00€CTICUSHMUSI
0e30macHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOHUCTBAMH,
COXpaHEHUsl 3[I0pOBbsl U COOJIIOJIEHHUS HOPM SKOJOTMYECKOrO MOBEACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBISATH OTOOP UCTOYHUKOB MH(OpMaIiK B IHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3aIllpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUU M IYyTEM
CpPaBHEHHUS Pa3IMYHbIX UCTOYHUKOB BBIIEIATh HH(POPMALIHMIO, KOTOpas SBISETCS
IPOTUBOPEYUBOM UITM MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh TPHU BBIMIOJHEHUH Y4YEOHBIX 3aJaHUi Hay4YHO--TIOMYJISIPHYIO
JIUTEepaTypy (PU3NYECKOTO COJEpKaHUs, CIPABOUYHBIE MAaTEPHUAJIbl, PECYpPCHI
cetu  MHrepHer, BiageTe  Opu€MaMM  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMK U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE KPAaTKUE MUCHMEHHBIE M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(POpMALIUU (PUINYECKOTO COAEPKAHUS, B TOM YHUCIIE
MyOJIMYHO JenaTh KPaTKUE COOOIIEHUS O PEe3yJIbTaTax MPOEKTOB WM YYeOHBIX



UCCIIEIOBAaHUN, MPU 3TOM TI'PAMOTHO HCIIOJIb30BATh M3YyUEHHBIM MOHATUNHHBINA
amnmapart Kypca GU3MKH, COMPOBOKIATH BHICTYIIJICHUE MTPE3CHTAIUCH;

IIpU  BBINOJHEHUM Y4YEOHBIX TMPOEKTOB M HCCIEJIOBAHMIA pacHpenesiarh
00s3aHHOCTH B I'PYIIE B COOTBETCTBHH C MOCTABJIECHHBIMM 3aJa4aMH, CIECIUThH
3a BBINOJHEHUEM IIJIaHA JEHCTBUM, aJeKBATHO OLIECHUBAaTh COOCTBEHHBIM BKJIAJ
B JCATEIBHOCTh TPYIIbI, BBICTpaUBaTh KOMMYHHUKaTHMBHOE B3aUMO/JICHCTBUE,
YUUTBIBasi MHEHHE OKPYXKAIOUIUX.

K xonmy obOyuenus B 8 kjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM

YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:
UCIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEMIOBOE JIBHKEHUE
aTOMOB M MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEIECTBA, KPUCTAIUNINYECKHUE U
amop(QHbI€ TeJa, HACBIIEHHBIM 1 HEHACBIIIIEHHBIN MMap, BIaXKHOCTh BO3/1yXa,
TEMIIepaTypa, BHYTPEHHSS D3HEpPrus, TEIUIOBOM JBUTATeNlb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsif, SJIEKTPUUECKOE I0JIE, MPOBOJHUKU U JAUDIIEKTPUKH,
IOCTOSIHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pa3nuuaTth SBIEHUSA (TEIUIOBOE pacIIMpeHHe U CKaThe, TeIvlonepeaaya,
TEIJIOBOE pPABHOBECHE, CMAuMBaHHWE, KANWUISPHbIE SBJICHUSA, HWCHApEeHHUE,
KOHJICHCAIUsA, IUIaBJIEHWE, KpuUcTauiu3anus (OTBEpJEBaHUE), KUIICHHUE,
Teruionepeaaya (TerIonpoBOAHOCTb, KOHBEKIMS, H3IY4YEHHE), SJICKTpU3aLMs
TE€JN, B3aMMOJIECHCTBHE 3apsl0B, HCHCTBUS 3JIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHE MAarHUTOB, JEHCTBHME MArHUTHOTO TIOJIA Ha
MPOBOJTHUK C TOKOM, OJJIEKTPOMArHUTHas WHAYKIUSA) MO ONHCAHUIO UX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
¢dusnUecKoe SBICHHE;
pacrno3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3UYECKUX SIBICHUI B OKpYKaroIeM
MHUpE, B TOM 4HuCl€ (QU3NYECKUE SBJICHHUS B MPUPOJE: IOBEPXHOCTHOE
HATSHKEHUE M KaWULSIPHBIE SIBICHHUS B MPHUPOJAE, KPUCTALIBI B MPUPOJE,
m3nydyenre ConHIA, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE
pochl, TyMaHa, WUHes, CHera, OJJIEKTpUYECKUEe sBJIEHUS B armocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, peiid MOIT0COB,
pOJIb MAarHUTHOIO TOJIS IS JKW3HU Ha 3eMJe, MOJIIPHOE CUSHHE, MPU 3TOM
NEPEeBOUTh MPAKTUYECKYIO 3ajayy B Yy4eOHYIO, BBIJEIATh CYLIECTBEHHbIE
cBOMCTBa (IpU3HAKK) (DU3NYECKUX SIBJICHUM;
ONUCHIBATh HW3YYEHHBIE CBOICTBa Tel U (PU3WYECKUE SIBJICHUS, HCHOJIB3YS
¢usnyeckue BENWYMHBI (TeMIlepaTypa, BHYTPEHHSS JHEpPrus, KOJIHMYECTBO
TEIUJIOTHI, yJleJbHas TEIIOEMKOCTh BEIIECTBA, yJeJbHAas TEIIOTa IJIaBJICHUS,
ylaenbHasg TemioTa napooOpa3oBaHMs, yAelbHas TEIIOTa CrOpaHHs TOIUIMBA,
KO3 (PULIMEHT MOJIE3HOTO AEHCTBUSA TEIJIOBOM MAIlIMHbBI, OTHOCUTEIbHAS



BJIQKHOCTb BO3[yXa, OJJEKTPUUYECKUN 3aps]l, CHJIAa TOKa, JJIEKTPUUECKOE
HaIlpSOKEHUE, CONPOTHUBIICHHE TNPOBOJAHUKA, YAEJIBHOE CONPOTUBIICHUE
BelleCTBa, paboTa M MOIIHOCTb JJIEKTPUYECKOTO TOKA), IpPHU OMNUCAHUU
OPaBWJIBHO TPAKTOBaTh (U3MUECKUA CMBICI HCIHOJB3YEMBIX BEJIMYMH,
0003HaUYEHUS U €IUHULBl (PU3UYECKUX BEIWYMH, HAXOOUTh (HOpMyIbl,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYUHY C APYTUMU BEIHMUYMHAMH,
CTPOUTH TPAPHUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOICTBA TeN, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCTIONb3YSI
OCHOBHBIE  TIOJIOXKEHHS  MOJIEKYJSPHO--KHHETUYECKOM  TEOpPUM  CTPOECHMS
BEILIECTBA, MPUHLHUII CYNEPIO3ULMHU TOJIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH
COXpaHEHM 3apsnaa, 3akoH Oma Uil ydacTKa 1enu, 3akoH [[xoyina—JIenna,
3aKOH COXPAHEHHMS SHEPIHH, IPU ITOM JIaBATh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIlMChIBaTh €r0 MaTEMaTHUECKOE BbIPAaKEHUE;

OOBSACHATH (PU3MUECKHUE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaLHH IPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
MPUYMNHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1-2 mormyeckux
IaroB C¢ omopod Ha 1-2 wu3yd4eHHBIX CBOMCTBAa (DU3MUECKUX SIBJICHUII,
(pu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHble 3afaud B 2—3 JEHCTBUS, UCHOJIb3YS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJlaud
3aMKUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEAOCTATOK AAHHBIX MJIsl PELICHUS
3aayd, BBIOMpaTh 3aKOHbI U (OpMYJbl, HEOOXOAMMBbIE IJIsi €€ pEelIeHMs,
OPOBOANUTh pPAcu€Thl U CpPAaBHUBATH IIOJYYEHHOE 3HAU€HUE (PU3NUYECKOU
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOKHO PEUIMTh MPU MOMOIIU (PU3UUIECKUX
METOJIOB, UCIIOJIb3Yysl OIMCAaHWE WCCIENOBAHMS, BBIICIATh NPOBEPSEMOE
MPEANOJOKEHHE,  OLEHUBATh  NPABWIBHOCTh  MOPSAAKA  MPOBEICHUS
MCCJIEIOBAHMS], 1€71aTh BHIBOJBL;

IIPOBOJUTH OMBITHl MO HAOIIONACHUIO (PU3NYECKUX SIBJICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KamWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JIaBJICHHS BO3yXa OT €ro
o0bEMa, Temmeparypbl, CKOPOCTH Ipoliecca OCThIBAHUS W HarpeBaHUs MpPH
U3ITyYEHUH OT 1[BETa M3JIyvarollel (MOriouaroeii) moBepXHoCTH, CKOPOCTh
UCHIApEHHUs] BOABI OT TEMIMEPATypbl XKUIAKOCTH U IUIOHIAAM €€ MOBEPXHOCTH,
NEeKTpU3auusd  Te€Il W B3aUMOJEWCTBUE  JJIEKTPUYECKUX  3apsfoB,
B3aUMOJCHCTBUE TOCTOSHHBIX MAarHUTOB, BHU3yajH3allMsi MarHUTHBIX TOJIEH
MOCTOSTHHBIX MAarHUTOB, JACWCTBHS MAarHUTHOTO TIOJS HA MPOBOJAHHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUTATENS] MOCTOSHHOIO TOKA):
(bopMyIMpOBaTH MPOBEPSEMBIE TPEANONI0KEHUS, COOUPATh YCTAHOBKY U3



IPEJIOAKEHHOTO 000OpY/IOBaHuUs, ONUCHIBATh XOJ ONbITa U (POPMYIMPOBATH
BBIBO/IbI;

BBITIOJHATh TPSIMBbIE W3MEPEHUS TEMIEPaTypbl, OTHOCHUTEIHHOW BIAXKHOCTU
BO3/lyXa, CHJIbI TOKa, HAMPSHKEHUS C UCMOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JaTYNKOB (PU3NUECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI C yUETOM
3aJJaHHOM a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJNUTh MHCCIEAOBAHUE 3aBUCUMOCTU OJHON (DM3MUECKON BEIMYMUHBI OT
JPYTO# C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTHBIICHUS
MPOBOJAHMKA OT €ro JJIMHBI, IUIOIMIAAN TOMEPEYHOTO CEYCHHsS] U yNIEIBHOTO
CONPOTHBIICHUS] BEIIECTBA NPOBOJHMKA, CHJIBl TOKa, UAYLIET0 4Yepes
IPOBOJIHUK, oT HaIpPsSUKEHUS Ha  TPOBOJHUKE, UCCIIEJOBaHHE
MOCJIEIOBATEIbHOTO M MapajUIeIbHOTO  COEIMHEHUHA  MPOBOJHUKOB):
TUTAHUPOBATh HMCCIIEJIOBAaHUE, COOMpATh YCTAHOBKY M BBINOJHATH HU3MEPECHHS,
clenysl TpEeIJIOKEHHOMY IaHy, (UKCHpPOBATh pPe3yibTaThl TOTYyYECHHOU
3aBHUCHUMOCTH B BUJE TaOMUI U TpauKOB, JENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBAHMS;

MPOBOAWTh KOCBEHHBIE U3MEpeHHs (u3mueckux BedauyuH  (yaenbHas
TETUIOEMKOCTh BEIIECTBA, COMPOTHUBIICEHHWE MPOBOJHUKA, pabOTa M MOIIHOCTH
ANEKTPUYECKOTrO TOKA): MJIAHUPOBATH U3MEpEeHMUS, cobupatpb
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIysl NpPEIJIOXKEHHOW HHCTPYKIHUH, WU
BBIUMCIISTH 3HAUEHUE BEJIUUMHBI,

coO01aTh MpaBWJIa TEXHUKKW O€30macHOCTH NpH padbore ¢ JabopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS M3yYEHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C OMOpPOM Ha MX OMHMCAaHUA (B TOM YMCIE: CHUCTEMa OTOIUICHUS
JIOMOB, THUIpPOMETp, MapoBass TypOWHA, aMIEpMETp, BOJBTMETP, CUETUUK
AIIEKTPUYECKON DHEPTHH, IJIEKTPOOCBETUTENbHBIE MPHOOpPHI, HAarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpuMepsl), ANEKTPUYECKUE MIPENOXPAHUTEIIH,
AJIEKTPOMArHuT, 3JEKTPOJBUTATENb MOCTOSHHOTO TOKA), UCIOJIb3Ysl 3HAHMS O
CBOWCTBax  (PU3MYECKUX  SBJICHUH ©W  HeoOXxoaumble  (UBHMYECKHUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTEIbHBIE MPUOOPHI
M0 CXeMaM WM CXEMaTUYHBIM PUCYHKaM (KHUAKOCTHBI TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETp, JBUTATENIb BHYTPEHHEIO CTOpaHUs, 3JIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMbl DJIEKTPUUECKUX LeNed ¢ MOCIeI0BaTENbHBIM U
napajuleIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3jiyas YCJIOBHBIE O0O3HAUYCHUS
3JIEMEHTOB JJIEKTPUYECKUX LEIIEH;



OPUBOJUTH TPUMEPHI (HaXOAUTh WMH(OOPMAIMI0 O MPUMEPAX) MPAKTUYECKOIro
MCIIOJTh30BaHUs (PU3NUECKHUX 3HAHUN B TTOBCEAHEBHOM KU3HU JJIT 0OCCTICUCHUS
0e30macHOCTH MpHU OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3/I0pOBbSI U COOJIIOJIEHUS HOPM SKOJOTMYECKOro MOBEIACHUS B
OKpYXalolllel cpejie;

OCYIIECTBIIATH TOUCK WH(pOpMaIuu GU3nIeckoro conepxkanus B UnTepHeTe, Ha
OCHOBE WMEIOIIUXCS 3HAHUW ©W TyTEM CPaBHEHUS  JOMOJHUTEIHHBIX
HMCTOYHHUKOB BBIJICTSATH MHGOPMAITHIO, KOTOpas SBISETCS MPOTUBOPEYHBON WITH
MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBIMIOJIHEHUH Y4YEOHBIX 3aJaHUi Hay4HO--TIOMYJISIPHYIO
TUTEPATYpPy (PU3HUECKOTO COACPKaHUS, CIPABOYHBIC MaTEPHAIIBI, PECYpPCHI
cetu  UHTEepHeT, BiameTh nOpuéMaMM = KOHCIEKTHPOBAHUS  TEKCTa,
npeodpazoBanusi ”HGOPMALIUKU U3 OJHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHBIC MUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS, 0000111ast
UH(GOPMAIUIO U3 HECKOJIBKUX HMCTOYHMKOB (DPU3MUECKOTO COJEP’KAaHUS, B TOM
qrcIie myOJITUIHO MIPEICTABIIATH pe3yIbTaThI MIPOCKTHOM WITH
HCCIICIOBATEIICKOM  JIEITEIBHOCTH, TIPH  OTOM TPaMOTHO HCIIOJIb30BaTh
M3YYCHHBIN MOHATUUHBIN anmnapar Kypca GU3uKH, COTPOBOKIATH BBICTYIIJICHUE
IIPE3CHTALUEN;

IIPY BBITIOJIHEHUU YYEOHBIX MTPOCKTOB U UCCIEIOBAaHUN (DU3NYECKUX MPOIIECCOB
pacnpenensiaTb OOS3aHHOCTH B TPYyMIE B COOTBETCTBUU C IIOCTABJICHHBIMU
3a/layaMu, CJICAWTH 3a BBIITOJIHCHHEM IUTaHA JEUCTBHN M KOPPEKTHUPOBATH €TO,
aZIcCKBaTHO OIICHWBaTh COOCTBEHHBIH BKJIAJ B JEATCILHOCTH TPYIIIHI,
BBICTpaWBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, MPOSBISAS TOTOBHOCTH
paspemiaTh KOH(QIUKTHI.

K xoniry o0y4uenust B 9 kiacce mpeIMeTHbIE PE3yJIbTaThl HA 6a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
HCITOJIH30BATh MTOHATHS: CHCTEMa OTCUETa, MaTepUaTbHAsS TOUKA, TPACKTOPHS,
OTHOCHUTEIBLHOCTh ~ MEXaHWYECKOTO  JBIKEHHUs, jaedopmanus (ympyras,
MJIACTUYECKAast), TPEHUE, IIEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTh U
Meperpy3ku, IMEHTP THKECTH, aOCOMIOTHO TBEPIOE TENO, IIEHTP THKECTH
TBEPIOTO TeENa, PaBHOBECHE, MEXaHWYECKHWe KOJeOaHWsi W BOJHBI, 3BYK,
uHQpa3ByK W YIBTPa3BYK,  DJIEKTPOMarHUTHBIC  BOJHBI,  IIKaJa
AIICKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI
WCITyCKaHUsI U TIOTJIONICHUSI, allb(a-, OeTa- U raMMa-u3IydeHus, N30TOIIbI,
sIepHasi SHEPTETUKA;
pasnuyaTh sBJICHHS (pPaBHOMEPHOE W HEpPaBHOMEPHOE TMPSIMOJIMHEHHOE
JIBIDKEHUE, PABHOYCKOPEHHOE MPSMOIMHEHHOE IBMKCHHUE, CBOOOTHOE TTAJCHHE



T€l, PABHOMEPHOE [BM)KCHHME II0 OKPY)KHOCTH, B3aWMOJECHCTBHUE TEII,
pEaKTUBHOE  JBMKECHHME, KOJIEOATEIbHOE  JBIDKCHHME  (3aTyXarlolue H
BBIHY/ICHHbIE KOJI€0aHUs), pE30HAHC, BOJIHOBOE JIBUJKEHUE, OTPAKEHUE 3BYKa,
IPSIMOJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKEHUE U NIPEJIOMIICHUE CBETA, MOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHUE O€JI0ro CBETa B CIEKTP U CIOKEHUE
CIIEKTPAJIbHBIX IBETOB, AMUCIIEPCUS CBETA, E€CTECTBEHHAs pPaAUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa HW3JIy4eHHUs) MO OINHCAHHIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JIAHHOE
(puznyeckoe sBIICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UYECKUX SIBIICHUU B OKpPYXKarOLIEM
Mupe (B TOM uuciie (U3MYECKUE SIBJICHUS B NPHUPOAE: MPUIUBBI U OTJIMBBI,
nBrkeHUe IaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE JBH)KEHUE IKUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPACEHUE, CEUCMUYECKUE
BOJHBI, IIYyHAMH, 0JXO, IIBE€Ta Te€J, ONTUYECKUE SABIECHUA B MPUPOLE,
OMOJIOTUYECKOE JIEUCTBHE BUIAUMOTO, YJIbTPa(UOIETOBOIO M PEHTTE€HOBCKOTO
U3IIyYCHHUI, €CTECTBEHHBI pPaJMOaKTUBHBIA (OH, KOCMUYECKUE JIy4H,
PaaOaKTUBHOE U3JIyYCHUE NPUPOAHBIX MUHEPAIIOB, IEUCTBUE PAJUOAKTUBHBIX
U3JyYCHU Ha OPraHM3M YEJOBEKa), NMPU 3TOM IMEPEBOJIUTH MNPAKTUYECKYIO
3ajadyy B Yy4eOHYyI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKK)
(u3HUECKUX SABICHUI;

ONUCHIBATh HW3YYEHHbIE CBOICTBa Tel M (U3UYECKUE SIBJICHUS, HCIIOJIb3YS
¢u3znueckue BeIMYMHBI (CpelHAsI W MIHOBEHHAs CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM [IBJKCHUHM, YCKOPEHHE, II€PEMEIICHHUE, IIyTh, YIJIOBas
CKOPOCTb, CHJA TPEHUSA, CWIA YIOPYIOCTH, CHJIA TSDKECTH, YCKOpPEHHUE
cBOOOJHOrO MaJIeHUs1, BEC Tejla, UMITYJIbC TeJa, UMIYJIbC CHJIbI, MEXaHUUYECKas
paboTta M MOIIHOCTb, NOTEHLMAJIbHAs DSHEPIrUs Tela, MOJHATOTO HaJ
IIOBEPXHOCTBIO  3€MJIM, I[IOTCHIMANbHAs DJHEPrUs  CKATOW  IPYKUHBI,
KMHETUYECKash JHEprus, IOJHAas MEXaHW4YecKas SHEprus, MEpUoOJ MW 4YacToTa
Kosie0aHuil, AJTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA,
MIOKa3aTeslb MPEIOMIIEHUS CpeAbl), NPHU ONUCAHWU NPaBUIBHO TPAKTOBATH
(u3NYeCKuil CMBICT HCIOJIb3YEMBbIX BEJIUYHMH, OOO3HAYEHUS U EIUHUIIBI
(Gu3MUEeCKMX  BEJMYMH, HAaXOAUTh (POPMYJbI, CBSA3BIBAIOIIME JAHHYIO
($U3MUECKyI0 BEIMYUHY C IPYTUMHU BEJIMUYMHAMH, CTPOUTH FPaPUKU U3YUEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEJIUUNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKHUE SIBJICHUS U MPOLIECCHl, UCIOIb3YS
3aKOH COXPaHEHUs DJHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHIIUI
CYyHEPHO3ULIMMA CUJI, IPUHLUAII OTHOCHUTENIBHOCTH [ 'anmuies, 3akoHsl HproTOHA,
3aKOH COXPaHEHHUsI MMITYJIbCA, 3aKOHbI OTPAKECHUS U MPEJIIOMIIEHUS CBETA,



3aKOHBI COXPAHEHMSI 3apsIOBOTO U MACCOBOI'O UMCEN MPH SACPHBIX PEAKIUSX,
Ipy 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allMChIBaTh €ro
MaTEMaTUYECKOE BBIPAKECHUE;

OOBACHATH (PU3NUECKUE MPOIECCHl U CBOWCTBA TEN, B TOM YUCIE U B KOHTEKCTE
CUTYyallMil TPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBISBIATH MPUUYUHHO--
CIICICTBCHHBIC CBSI3M, CTPOUTH OOBSICHEHHWE W3 2—3 JIOTWUYECKHX IIaroB C
omopoit Ha 2-3 W3YYCHHBIX CBOMCTBA (DUBUYECKUX SBICHHUM, (PUINIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacy€THbIC 3a/1aud (OMUPAOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHUH),
MCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUECCKUE BETMUMUHBI: HA
OCHOBE aHalIM3a YCJOBHS 3a/1a4Ml 3alHChIBATh KPATKOE YCIOBUE, BBISBIATDH
HEJIOCTAIOIINE WM M30BITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOMUMbIE  JIIi  PEHIeHWs, NPOBOJUTH  pacy€éThl M OICHUBATH
PEATUCTUYHOCTD MOJYYCHHOTO 3HaUCHUS (U3HUUECKON BEIUYUHBI;
pacmo3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (PU3HUECKUX
METOJIOB, HCIIOJIb3Ysl OIMCAaHUE WCCIENOBAaHUsS, BBIACIATh TMPOBEPSIEMOE
OPEANoIOKEHNe,  OICHMBAaTh  MPAaBUIBHOCTh  TOpAJKA  MPOBEICHUS
UCCJIeIOBAaHUS, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOJCHUN U
OTIBITOB;

IIPOBOJUTE OMBITHl MO HAOMIOACHUIO (PU3NUYECKHUX SIBICHUN WU (PU3NUECKHUX
CBOMCTB Tei (M3ydyeHUE BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUs
SHEPTUH, 3aBUCUMOCTD MEpHoJa KoJaeOaHU! NMPYKHHHOTO MasgTHHUKA OT MacChl
rpy3a W KECTKOCTH TIPYKHWHBI W HE3aBUCHUMOCTh OT aMIUTUTYIBl MaJIbIX
Kosie0aHuil, NPSIMOJIMHEWHOE pPaclpOCTpaHEHHE CBETa, pPas3yIoKeHHe OeIoro
CBETa B CHEKTP, U3YUYEHHUE CBOICTB N300pake€HNUs B IIJIOCKOM 3€pKajie U CBOMCTB
M300paXkKeHUsl MpeaMeTa B cOOuparoliei JuH3e, HaOMI0JICHUE CIUIOUIHBIX U
JMHEHYAThIX CIIEKTPOB H3IYUYCHHSI): CAMOCTOSTENILHO COOMpAaTh YCTAaHOBKY W3
U30BITOYHOTO HAOOpa 000PyI0BaHUS, OMIMCHIBATH XOJ1 OIBITA U €T0 PE3yJIbTaThI,
(GbopMyIHpOBaTH BHIBOIBI,

NPOBOAUTh TPU HEOOXOAUMOCTH CEPHUI0 TPSIMBIX HW3MEpPEHUH, Ompeaenss
cpenHee 3HaueHUE u3MepsieMOodM  BelMUYuHBl  ((POKYCHOE  pacCTOSIHHE
coOuparomieid  JTUH3BI), OOOCHOBBIBaTH  BBIOOp  croco0a  U3MEpPEeHHS
(M3MepUTENBHLHOTO TTPUOOpPA);

NPOBOAUTH  HWCCJENOBAaHME  3aBUCUMOCTEH  (PM3MYECKMX  BEJIMYMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBUCUMOCTh MYTH OT BPEMEHU IPHU
PAaBHOYCKOPEHHOM JBMIKEHUU 0€3 HAa4aIbHOW CKOPOCTH, MEpPHOaa KoJieOaHUI
MaTeMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBHCHMOCTH YIJIa OTPa)KEHUS
CBETa OT yIJia MaJeHHs W yria MPeIoMJICHHs OT yIJia MaJeHus): TUIAaHUPOBATh



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

IPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BETUUYHUH (CPEAHsISI CKOPOCTh U
YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOJIHOTO
nmajgeHusi, JKECTKOCTh MPYKHUHBI, KOIPGUIMEHT TPEHHUS  CKOJIbKCHUS,
MexaHudeckas paboTa W MOIIHOCTh, YacTOTa W TEPHUOJ KOJeOaHU
MaTEMaTUYECKOTO U MPYKUHHOTO MASTHUKOB, ONTHYECKasi CHJIa COOMparoniei
JUH3bI, PAJUOAKTUBHBIA  (OH): IUIAHMPOBATH U3MEpPEHHUs, COoOHpaTh
AKCIEPUMEHTAJIbHYI0  YCTAHOBKY UM  BBINOJHATH  U3MEPEHUA,  Cleays
MPEUIO)KEHHOM ~ WHCTPYKLMHM,  BBIYUCIATH  3HAUYEHHE  BEJIMYMHBI U
aHaJIM3UPOBaTh TMOJYUYEHHbIC PE3YyJbTaThl C YYETOM 3aJaHHOW MOTPEITHOCTH
U3MEPEHUN;

coOo/IaTh TpaBWIa TEXHUKHA O€30macHOCTH TpH pabore C JabopaTOPHBIM
000py10BaHUEM;

paznuyaTh ~ OCHOBHBIE TPU3HAKKM  M3YYCHHBIX  (PU3MYECKHX  MOJIEIIEH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUYHHMK CBETA,
Jyd, TOHKasl JIMH3a, IJIJaHEeTapHasi MOJEb aTOMa, HYKJIOHHAsE MOJIEJIb aTOMHOTO
aJpa;

XapaKTepU30BaTh MPUHIIMIIBI JEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM HAa HMX OMUCAaHHS (B TOM YHUCIE: CHUIOMETP, AATUHKHU
MOJIOKEHUS, PACCTOSIHUS W YCKOPEHHUs, pakeTa, 3XO0JO0T, OYKH, MEPHUCKOI,
dboToanmapaT, ONTHUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmnonp3ys 3HaHUS O CBOWMCTBaX (DU3MYECKUX SBICHHN U
HE0OX0IUMBIe (PH3NUECKHEe 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl W CXEMATHUYHbIE PUCYHKHM HW3YyUYECHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX TMPOIECCOB IMPHU
pelieHn y4eOHO--MPAKTUYECKUX 3a]ad, ONTUYECKUE CXEMbI JJIsi TTOCTPOCHHUS
M300paKeHUM B TIIOCKOM 3€pKajie U coOUparonieit JIMH3E;

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

OCYIIECTBJIATh MOUCK WHMOpMaImu (pusudeckoro cojiepkanus B VHTepHere,
CaMOCTOSTENIbHO  (OPMYJIUPYsS  TOMCKOBBIM  3ampoc, HAXOAWTh IMYTHU
ompeneneHus  JOCTOBEPHOCTH  TIOJNYYeHHOW HMH(POpMallud HAa  OCHOBE
UMEIOITUXCS 3HAHUW U JTOTIOJIHUTEIbHBIX HCTOYHUKOB;



UCIOJb30BaTh INPU BBIIOJHEHUU YUYEOHBIX 3aJaHUA HAY4YHO--TIONMYJISIPHYIO
JIUTEepaTypy (PU3NYECKOTO COJEpKaHUs, CIPABOYHBIE MAaTEPHUAJIbl, PECypPCHI
cetu  VHTepHer, BmageTp  npuéMamMM  KOHCHEKTUPOBAHUSA  TEKCTA,
npeodpazoBaHusl THPOPMALUU U3 OJJHOW 3HAKOBOM CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
uHGOpPMAllMM U3 HECKOJBbKUX HCTOYHUKOB (DU3HUECKOTO COJIEpIKaHUA,
nyOJIMYHO TPEACTABIATH PE3YyIbTaThl MPOEKTHON WM HCCIEI0BATEIbCKOM
JESTeIbHOCTH, IPU 3TOM IPAMOTHO MCIOJIb30BaTh NU3YUYEHHBIN MOHATHUITHBIN
anmapaT HM3y4aeMmoro pasjena (U3MKM U CONPOBOXKAATh BBICTYIUICHUE
mpe3eHTalnel ¢ yuéToM 0COOEHHOCTEH ay TUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
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
12 DH3HUCCKHE BEIHIHHI 2 0 0 https://m.eds00.ru/7f416194
. bubmnoreka [IOK
1.3 EcTecTBEHHOHAYYHBINM METO. O3HAHMS 2 0 1 https://m.edsoo.ru/7fA16194
Htoro no pazneny 6
Pa3nen 2. [lepBoHayaabHbIE CBEI€HHS O CTPOEHUH BelleCTBA
bu6nmoreka [JOK
2.1 Crpocnue pemectsa ! 0 . https://m.edso00.ru/7f416194
JIBr>keHue U B3aUMOJICCTBUE YaCTHI] bubmuoreka [JOK
2.2 2 0 1
BEILIECTBA https://m.edso00.ru/7f416194
bu6nmoreka [JOK
2.3 ArperaTHble COCTOSHHS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:keHre U B3aMMO/IeiiCTBHE TeJl
bu6nmoreka [JOK
31 Mexanmaeckoe ABIKEHUE 3 0 1 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
4 1
3.2 Muepups, macca, nioTHoCTs 0 https://m.edso0.ru/7f416194
3.3 Cwuna. Buzs! cun 14 1 2 Bu6moreka 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, JKHUAKOCTSIMM U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 HAapnenne KuaKocTy > 0 https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOE JaBIIeHHE 6 L https://m.edso00.ru/7f416194
44 JleiicTBHE KUAKOCTU U ra3a Ha MOTPYXKEHHOE v 3 bubmuoreka [JOK
' B HUX TEIIO https://m.eds00.ru/7f416194
Hroro 1o pasaeny 21
Pa3nes 5. PaGora n MomiHOCTh. JHEprus
bubmuoreka [JOK
5.1 Pabora 1 MomEOCTE 3 L https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.2 IIpocTEIe MEXaHH3MET S 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanuyeckas sueprus 4 0 https://m.edso00.ru/7f416194
Hrtoro 1o pasueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 15
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

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
Pasznea 1. TensioBblie ABJICHUA
. bub6mnoreka [IOK
11 Crpoenne 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. DjiekTpuyeckue 4 MATHUTHDIE SIBJICHUS
21 DneKkTpruyecKue 3apsiibl. 3apsKEHHbIE Tea U 7 0 1 bubnnoreka [JOK
' UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N N bubmuoreka [JOK
2.2 [ToCTOSIHHBIN PTEKTPUUYECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
2.3 Marnurieie sB1eHIS 0 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 ICKTPOMATHHTHAS HHAYKIH 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
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 pecypesl
Pasznea 1. Mexannuyeckue siBJeHUSA
11 MexaHn4ecKkoe IBHKCHHUE U CITOCOOBI €T0 10 0 1 bubnuoreka [JOK
' OIMCAHUA https://m.edsoo.ru/7f41a4a6
. bub6mnoreka [IOK
1.2 Bsaumonelictsue Ten 20 L 3 https://m.edsoo.ru/7f41a4a6
bub6mnoreka [IOK
1
13 3aiont coxpanenms 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Pasznea 2. MexaHn4eckue K0J1e0aHUA U BOJTHBI
bub6mnoreka [IOK
.
2.1 Mexanuaeckue koneoanms 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
1
2.2 MexanuaecKue BOTHEL 3ByK 8 3 https://m.edsoo.ru/7f41a4a6
Hrtoro 1o pasueny 15
Pazgen 3. DjeKTpOMarHuTHOE MoJ€e M 3JIeKTPOMATHUTHbIE BOJIHBI
DNEKTPOMarHuTHOE MOJIE U bubnuoreka LIOK
3.1 6 0 2
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
bu6mmoreka [JOK
4.1 3aKOHBI PacIPOCTPAHEHHS CBETA 6 0 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITHYECKUE TIPUOOPBI 6 0 3 bubmorexa [IOK

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

4.3 Pa3noxxeHue Oenoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7fA1a4a6
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
bu6mmoreka [IOK
5.2 CTpoeHe aToMHOr0 s/ipa 0 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 7lnepubie peaxin ! . https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 17
Paznen 6. [loBTOpUTEIbHO-0000AIOIIUI MOAYJ/Ib
6.1 [ToBTOpEeHME M 000OIIIEHNE COMEPIKAHUS 9 5 Bbu6nuoreka LIOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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