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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uMke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa3oBaTesbHOM MPOTrpamMMbl, MPEICTABICHHBIX B
OI'oC 000, a Ttakxe c ydy€roM denepaibHOM pabouelt MPOrpaMmbl
Bocnutanus u KoHuenmuu npenoaaBanus yueOHoro npeamera « Ouzmkay.
Conepxanue mnporpamMmbl 1o (U3HKE HaNpaBlIeHO Ha (HOPMHpPOBAHUE
€CTECTBEHHOHAYYHOU TPaMOTHOCTU OOYYAIONIUXCS W OPraHU3alUIi0 N3Y4CHUs
bu3UKM Ha JEATeIbHOCTHOW OCHOBe. B mporpamme 1mo ¢u3uke y4uUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM M METAalpeIMETHBIM pe3yinbraraM oOydYeHus, a
TaK)X€ MEXIPEIMETHBIC CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00111€eT0 00pa3oBaHUsl.
[Iporpamma mno (¢u3uMKe yCTaHABIMBACT paclpeseicHue YyueOHOro
Marepuana 1o TromaMm oOydenus (To Kiaccam), NpeajaraeT MPUMEPHYIO
MOCJICIOBATEIbHOCTh M3YYCHHUSI TEM, OCHOBAHHYIO Ha JIOTHMKE pPa3BUTHUSA
PEIMETHOTO COJIePKaHUs U YIETE BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcsl.
[Iporpamma mo ¢usuke paszpaboraHa ¢ IEJIbIO OKa3aHHUS METOAUYECCKOMN
MTOMOIIU YYUTENIO B CO3/IaHUH pabodeil mporpaMMBbl 10 Y4EOHOMY MPEIMETY.
dusnka SABISETCS CHUCTEMOOOPA3YIOIIUM Ui  €CTeCTBEHHOHAYYHBIX
y4eOHBIX TMPEAMETOB, TOCKOJAbKY (U3UYECKHE 3aKOHBI JIEKAT B OCHOBE
IPOIIECCOB W SIBIICHHWM, HM3y4aeMbIX XUMHEH, OHOJOTHEH, acTpOHOMHUEH U
¢usznueckoit reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, PEAOCTABIAECT HauboJee siCHbIe 00pa3iibl TPUMEHEHUSI HAyYHOTO METO/1a
MO3HAHUS, TO €CTh CII0C00a MONTYYeHUs! JOCTOBEPHBIX 3HAHUI O MHUPE.
Opna U3 maBHBIX 3a/1a4 (GU3HUECKOTO 00pa30BaHUs B CTPYKType OOIero
o0pa3oBaHusl COCTOMT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOU I'PaMOTHOCTU U
MHTEepeca K HayKe Y 00y4arouxcs.
N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEIONAracT OBIAJICHUE
CIENYIOIINMU KOMIIETEHTHOCTSIMH, XapaKTE€PU3YIOIINMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTA:
eHAYYHO OOBSCHATDH SBIICHUS,
* OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIETIOBAHUS;
eUHTEPIPETUPOBATh  JAaHHbIE W  HUCIONb30BaThb  HAYyYHbBIC
JI0Ka3aTeNbCTBA JJIs OJYyYEHHS BEIBO/IOB.
Henu wsyueHus (GuU3NKA Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ompenenensl B KoHnenmuu mnpemnonaBanusi ydeOHoOro mpenMera «Dusnka» B
oOpa3oBarenbHbIX opraHm3anusx Pocculickoit ®denepanuu, peaTnu3yrOIMIMIX
OCHOBHBIC 00I1I€00pa30BaTEIbHBIE MPOTPAMMBI, YTBEPKIAEHHOW pelIeHueM
Komnernn MunucrepctBa npocselieHus Poccuiickoit @eaepaiiuu (IpOTOKOI OT
3 nexabps 2019 . Ne [TIK4BH).
eau n3yyenus pusuku:
eIpuOOpPETEHNE WHTEpECa W CTPEMIICHHS OOYJaromMXCS K HaydYHOMY
U3YYEHUIO TPUPOABI, Pa3BUTHE WX WHTEIJIEKTYyalbHBIX M TBOPUYECKHUX
CIHOCOOHOCTEH;

e Pa3BHUTHE MPECTABICHUI O HAYYHOM METOJIC TIO3HAHUS U (POpMHUpOBaHHE
UCCJIE0BATENIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e popMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KAaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOEHUSI MaTepuu U PyHIaMEHTaJIbHbBIX 3aKOHOB (DU3UKHU;

e popMUpOBaHHE TPEACTABICHUN O PoNU (PU3UKHU JJIsl Pa3BUTUS JIPYTUX



€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJOTHH;

epa3BUTHE  NPEACTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymen
po¢eCCUOHANBHON NIeSITENIbHOCTH, CBI3aHHON C (PU3UKOM, MOATOTOBKA
K JaJibHelIIeMy 00y4eHHIO B 9TOM HalpaBJICHUHU.

JlocTuxkeHue ITUX Lejied mporpaMmbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO

o01iero oOpazoBaHusi 00ECTIEUUBACTCS PEIICHUEM CIICTYIOIIUX 3a1a4:

eIPUOOPETEHUE 3HAHUNU O JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJEKTPUUECKUX, MAarHUTHBIX U KBAHTOBBIX
SIBIICHUSIX;

e IpUOOpPETEHNE YMEHUI ONMUCHIBATh U OOBACHATH (PU3NYECKHUE SIBJICHUS C
UCITOJIb30BAHUEM TOJYYCHHBIX 3HAHUI;

°¢OCBOCHHE METOJIOB pEIIeHUs] TPOCTEHIIUX PpacuéTHBIX 3a1ad C
UCIIOJIb30BaHUEM (U3UUECKUX MOJeNei, TBOPYECKHX M MPAKTHUKO-
OPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUIN HAOIIOAATh MPUPOIHBIC SIBJICHUSI U BBIOIHATh OTBITHI,
nabopatopHbie PabOThl M AKCIEPUMEHTAIbHBIE HCCIIEIOBAHUS C
UCITOJIb30BAHUEM M3MEPUTEIbHBIX TPUOOPOB;

e OCBOCHHE NMPUEMOB paboThl ¢ uHpoOpMaIme GU3NIECKOro COolepIKaHuUs,
BKJIFOYAsi MHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKCHUAX (PUUKHU, aHATU3
U KPUTHUUYECKOE OllCHUBaHWE WH(pOpMaIINH;

*3HAKOMCTBO cO  c(epamMmu  mpodecCHOHANBHOW  AEATEIBHOCTH,
CBS3aHHBIMU ¢  (U3UKOHW, W  COBPEMEHHBIMU  TEXHOJOTHSIMHU,
OCHOBAaHHBIMHU Ha JIOCTHXKEHUSIX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIli ypoOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
obOpazoBanust oTBoaUTCs 238 yacoB: B 7 Kitacce — 68 yacoB (2 yaca B HEJENI0), B
8 kimacce — 68 4dacoB (2 yaca B Hepaenmwo), B 9 kmacce — 102 gaca (3 gaca B
HEJIETTIO).

[Ipennaraemslii B IporpaMMe 1o (u3uke rmepedyeHb JIabopaTopHbIX padoT
U OIBITOB HOCUT PEKOMCHJIATCIbHBIM XapakKTep, Y4YUTElb JejJacT BBIOOD
IPOBEJCHUS JIA0OPAaTOPHBIX pPAabOT W OIBITOB C YYETOM HHIMBHIYaIbHBIX
OCOOCHHOCTEH  OOydYaromuxcsi, CIHUCKa  OKCIIEPUMEHTAJIbHBIX  3aJaHUM,
npejiaraéMbplX B paMKaX OCHOBHOI'O TOCYIAPCTBEHHOIO SK3aMeHa IO (PU3HKE.



COAEP) KAHUE OBYYEHUA
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Paznes 1. @®u3uka u eé posib B MO3HAHUHU OKPY KAKOUIEro MUpA.

®usuka — Hayka o mnpupone. SsneHus npuponsl. Ousznueckue sBICHUSA:
MEXaHUYECKUE, TeIIOBBIC, JICKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuuHbl. M3mepenune ¢usmueckux BennunH. Ousnueckue
npubopsl. [lorpemuocts u3mepennit. MexayHapojiHas cucTeMa eJuHuL.

Kakx ¢wusuka u Jgpyrue ecTeCTBEHHbIE HAyKH M3ydaroT MPHUPONY.
EcTecTBeHHOHAY4YHBIM METOJ MO3HAHUs: HAONIOEHUE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBM)KEHHE THUIOTE3, OKCIEPUMEHT MO TMPOBEPKE TUIOTE3,
oObsicHeHue HaOmtonaemMoro siBneHus. Onucanue ¢GU3HUECKUX SIBJICHUH C
IIOMOIIILIO MOJEJIEH.

Jemoncmpayuu.

1. MexaHUYecKre, TEIUIOBbIC, DJIEKTPUUYECKHUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®uznueckue nMpuOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHAJIOTOBLIM
U IIUGPOBBIM TPUOOPOM.

Jlabopamopnuvie padomsl u onvimel.

OrnpeneneHue 1EHbI ASICHUS ITKAJIbl U3MEPUTEIBHOTO Mpudopa.
N3mepenue paccTosHui.

N3mepenue 00bEMa )KUAKOCTA U TBEPIIOTO TeJa.

Onpenenenue pazMepoB MAJIbIX TEJL.

N3mepenue temneparypbl MpU MOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JaTYNKa TEMIIEPATYPHI.

[IpoBeneHue uccnenoBanus Mo MPOBEPKE TUIIOTE3BI: AATbHOCTh MOJETA
[IapyKa, MYIIEHHOTO TOPU30HTAJbHO, TEM OoJblle, 4YeM OoJbliIe
BBICOTA ITyCKa.

Paznea 2. IlepBoHauajibHbIe CBeICHUS 0 CTPOEHNH BelllecTBA.

CrpoeHue BemiecTBa: aroMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAKOLIME JUCKPETHOE CTPOCHHE BEIIECTRA.

JIBrkeHue dactul] BemiecTBa. CBS3b CKOPOCTH ABUIKEHHUSI YACTHI C
TeMIieparypoii. bpoyHoBckoe nBumkenue, nuddysus. BzanmozaelicTBue dacTuil
BEILECTBA: NPUTSKEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3auMOCBsI3b MEXy CBOMCTBAMU BEIIECTB B
pPa3HbIX arperarHbIX COCTOSSHUSIX M KX AaTOMHOMOJIEKYJISIDHBIM CTPOCHHUEM.
Oco00eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI.

Jemoncmpayuu.

1. HabGmrogeHnne OpOyHOBCKOTO JTBUKEHUS.

2. HaGnronenue nuddysun.

3. HaGmromenne  sBimeHWN, OOBACHSIONIMXCS  MPUTSDKCHHEM WA

OTTAJKMBAaHHEM YaCTHI BEIIECTBA.

Jlabopamopmnuwie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psAIoB (C  HMCHOJIb30BAaHUEM

dororpaduii).

2. OmbITHI 10 HAOTIOACHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:kenue u B3auMoaeiicTBue TeJl.

MexaHnueckoe IBUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKCHUE.

agrwONE
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Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBH>KEHUU. Pacuér nmyTtu u
BPEMEHU JIBUKECHUS.
SBneHne mHepuuu. 3aKOH MHEPUMHU. B3ammoneicTBHE Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWXKECHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBsI3b IVIOTHOCTU C KOJWYECTBOM MOJIEKYN B €IUHHIIE
o0BEMa BelIeCTBa.
Cuna Kak XapakTepucThKa B3auMoAencTBus Tei. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenne cuiibl C MOMOILBIO JUHAMOMETpPA. SIBIICHUE TATOTEHUS U CHUJIA
TsokecTd. Cuia TSOKECTM Ha Jpyrux IuiaHerax. Bec tema. HeBecoMocTs.
CnoxeHue CHJl, HANpaBICHHBIX 0 OAHOW NpsMOM. PaBHonmeucTByromias Cuil.
Cuna tpenusi. TpeHUE CKONBXKEHUS M TPEHHE MOKOs. TpeHue B NpUpPOAE U
TEXHUKE.
Jlemoncmpayuu.
HaGnronenne MexaHM4ECKOTO JBMKEHUS TeJla.
N3mepenne cKopoCcTy NMPSIMOJIMHEUHOTO ABUKECHHUSL.
HaGnronenuie siBjieHUs UHEPIIUH.
HaGnronenne naMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEII.
CpaBHeHME MacC 10 B3aUMOJICUCTBUIO TET.
CioxeHue cujl, HalpaBJICHHBIX O OJHOM MPSIMOM.
]Iaﬁopamopnbte paﬁombt U onvimol.
OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBMKCHHS  (IIapuka B
KHUJKOCTH, MOJICIIN JIEKTPUUIECKOTO aBTOMOOMIIS U TaK J1ajiee).

2. OmnpeneneHne CpelHEN CKOPOCTH CKOJIBLKEHUSI OpycKa WIH IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenrie IOTHOCTU TBEPIOTO TENA.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (1edopmarim)
NPYXUHBI OT MPUIIOKEHHOW CHJIBI.

5. OnpITBL, JEMOHCTPUPYIOUIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKEHHS
OT Beca TeJla U XapaKTepa CONMPUKACAIOIIMNXCSA TOBEPXHOCTEN.

Paznea 4. JlaBieHue TBEPABIX TeJl, ;)KUAKOCTENH M ra3os.

HNasnenne. CriocoObl YMEHBIICHUS M YBEIWYEHHs naBieHus. JlaBieHue
raza. 3aBHCHUMOCTh JIaBJeHUS Ta3a oOT oO0BnéMa, Ttemmeparypsl. llepemaua
NABJIEHUA TBEPABIMU TElaMH, >KUAKOCTIMH H ra3amu. 3akoH [lackauns.
[TneBMaTHyeckue MalIWHBI. 3aBHCHUMOCTH JABICHUS KUJIKOCTH OT TJIyOWHBI.
I'mnpocratnueckuit mapamokc. CooOmaromuyecs cocynbl. [ uapaBiruecKue
MEXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe napieHue. [IpuduHbl CymecTBOBaHUS
BO3ymHON oOomouku 3emun. Onwit Toppuuernnu. 3mepenue armocdepHOro
JaBJICHMsI. 3aBHCHUMOCTh aTMOC(EpPHOTO JaBICHUS OT BBICOTHI HAJl YPOBHEM
Mopsi. [Ipubops! 1mst u3Mepenus atMochepHOTO TaBICHUS.

JlelicTBue KUAKOCTM M Tra3a Ha NOTPYKEHHOE B HHUX  TENO.
BoiTankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lnaBanme Ten.
Bo3znyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS ra3a OT TEMIIEPATyPBbl.

[Iepenaya naBieHUs KUJIKOCTHIO U Ta30M.

Coobmaronuecs: COCY/Ibl.

I'mapaBnuyeckuii mmpecc.

[IposiBnenue neicTBusi aTMOCHEPHOTO TABICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOUIEH CHIIBI OT 00BbEMa MOTPY:KEHHOM YacTu
TeJIa U TNIOTHOCTH KUJKOCTH.

oukrwhE

ocoukrwbdE



7. PaBeHCTBO BBITAJIKMBAIOLLEH CUJIbI BECY BBITECHEHHOU JKUIKOCTH.

8. YcmoBrne IuIaBaHWsA TEN: IUIABAHWE WM TOTPY)KEHUE TeEl B
3aBUCHMOCTH OT COOTHOILLIECHHMSI TUIOTHOCTEM TeJIA U JKUIKOCTH.

Jlabopamopnuvie padomol u onvimol.

1. HccnenoBaHue 3aBUCMMOCTM Beca Tela B Boue OT 00bEMa
IIOIPYKEHHOU B KUJKOCTb YaCTHU TEJIA.

2. OnpenenieHWe BBITAJIKMBAIOIIEN CHJIBI, JEHUCTBYIOLIEW Ha TEJO,
IIOIPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLICH CWJIBI, IEUCTBYIOLLEU Ha
TEJO B )KUJKOCTH, OT MacChl TeNa.

4. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKWBAKOUIEH CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKHUJIKOCTH, OT 00BbEMa NOTpYyKEHHOU B
KUJKOCTb YaCTH Teja U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpyumpoBaHue apeomeTpa WIM KOHCTPYHPOBAaHHUE JIOAKH H
OmpeaesieHue €€ rpy30MoaAbEMHOCTH.

Pasnen S. PaGora 1 MOIIHOCTH. JHEPIrUs.

Mexannueckasi pabotra. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [lpaBuio
paBHOBecus pblyara. llpuMeHeHne mnpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onoroe mpaBwio» MexaHuku. KIIJ[ npocteix MexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHernueckas M NOTEHUMANbHASs DHEPTHS.
[IpeBpameHue OZHOTO BHAA MEXaHMYECKOM OHHEPrMM B JIPyroil. 3akoH
COXpPaHEHUS JHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuvie padomsl u onvimel.

1. Ompenenenue pabOThI CUIIBI TPEHUS MIPU PABHOMEPHOM JIBUIKEHUU Teja

110 TOPU30HTAJIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBHM paBHOBECHS pblyara.

3. Usmepenue KII/] HaKIOHHOW MIIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHCHUS MEXaHUYECKOW SHEPIHUU.

8 KUIACC

Pa3nen 6. TenioBbie siBJICHUSA.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETHUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIeKyl. OMbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYIAPHOKMHETUYECKON TEOPUU.

Monenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA.
Kpucrannmaeckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, KUIKOCTEH
YU TBEPABIX TEJI HA OCHOBE IMOJOXKEHUU MOJEKYISIPHO-KUHETHYECKOM TEOPUHU.
CmauvBaHMe U KallWJUISIPHBIC SIBJIEHUS. TEmI0BO€ paclIUPEHUE U CHKATHUE.

Temneparypa. Csizb TemmnepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBUKEHUS
yactull. BHyTpeHHsisi sHeprusg. CnocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu:
TEIUIoONepenada W coBepuieHWe  paboTel.  Buapl  Temmomepenadn:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KonnuecTBo TemnoTel. YiaenbHas TEIMJI0EMKOCTh BelllecTBa. Tenioo0OMeH U
TEMJIOBOE paBHOBeCHE. YpaBHEHUE TemioBoro OanaHca. [lnaBnenue wu
OTBEPJACBAHUE KPUCTAJUIMYECKUX BEUIECTB. YIEIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YienbHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpaTypbl KHUIIEHHS OT aTMOc(epHOro



JaBJICHUS.
BnaxHocTts BO31yXa.
OHeprus TOIUIMBA. YIIE€JIbHAs TEIUIOTAa CTOPAHMSL.
[TpuHiuner pabotsel TernoBbix asurarteneit KIIJ[ TeroBoro nsuraresns.
TeruioBele ABUTATENN U 3aIUTA OKPYKAIOLIEH CPEbI.
3aKOH COXpaHEHMS U MPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX.
Jlemoncmpauuu.

agrwONE
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HaGnronenune 6poyHOBCKOTO IBUKCHUS.

HaGnronenune nuddysuu.

Habmonenue siBineHni cMauMBaHus U KaMWJUISIPHBIX SIBICHU.
Habnrogenue TemnoBoro paciimpeHust Tell.

N3menenue naBieHus raza npy M3BMEHEHUH 00bEMa U HarpeBaHUU WU
OXJIXKJICHUU.

[IpaBuna uzmepeHus: TeMneparypsbl.

Buabl reronepenayn.

OxnaxxeHue Npu COBEPIICHUH PaOOTHI.

HarpeBanue rpu COBEpIICHHH PA0OTh! BHCIIHUMH CHIIAMH.

10 CpaBHeHME TEINTIOEMKOCTEN pa3IUUYHBIX BEIIECTB.

11. HaOmronenue KUIeHusI.

12. HaGmroeHue moCTOSTHCTBA TEMIIEPATyPhl MPH TJIABJICHUH.
13. Mopaenu TEeIUI0OBBIX JIBUTATEIIEH.

Jlabopamopnwie padomul u onvimel.

2.
3.

ok

8.

9.

OMBITHI IO OOHAPYKEHUIO ICHUCTBUS CHIJT MOJIEKYJISIPHOTO MPUTS>)KEHUS.
OnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIU caxapa.
OnpITHl IO HAOMIONEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, )KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue AaBlIeHUs BO3yXa B 0aJUIOHE HITPHUIIA.

OnbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTDH JABICHHUS BO3AyXa OT €ro
00BbEMa U HarpeBaHUs WU OXJIAXKICHUS.

IIpoBepka TrHUIOTE3bl JTWHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJNOHKA
KUJIKOCTU B TEPMOMETPUYECKOM TpyOKe OT TeMIIEpaTyphI.

HabGmionenne w3MeHEHUS BHYTPEHHEH SHEpPruM Teina B pe3ylbTare
TEIUIONEepEeNaYl U pabOThl BHEITHUX CHJI.

HccnenoBanue siBIEHUSI TEIUIOOOMEHA MPU CMENIUBAHUU XOJOIHON H
ropsiyeii BOJbI.

OnpeneneHue KOJIWYECTBA TEIUIOTHL, IOJIYYEHHOTO BOJIOM IpuU
TEIUIOOOMEHE ¢ HarpeThiM METAJUTHUYECKUM HAITUHIPOM.

10. OnpeneneHue yaeabHON TEMI0EMKOCTH BEILIECTBA.

11. UccnenoBanue nmponecca UCapeHusl.

12. OnpeneneHrue OTHOCUTEIbHON BIIAXKHOCTH BO3AyXa.

13. OnpeneneHue yaeabHON TeIIOThI MIJIaBJICHHUS JIbJA.

Pa3znen 7. JiiekTpryecKkne U MATHUTHBIE SIBJICHUS.

Onektpuzauusa Tea. [IBa poaa siekTpuyeckux 3apsaoB. BzanmmonelictBue
3apspKeHHBIX  Tell. 3akoH KymoHa (3aBUCMMOCTh CHJIBI  B3aUMOJECUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUSI MEXKAY TEJIaMU ).

Onektpuueckoe noje. Hampsx€HHOCTh snekTpudeckoro nois. [IpuHimn
CYNEPIO3UIUHU FIEKTPUUECKUX MOJIel (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu »snekrpudeckux 3apsgoB. OJIEMEHTApPHBIM 3IIEKTPUYECKUI
3apsa. Crpoenune aroma. lIpOBOOHMKM M JIHUAIEKTPUKH. 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsia.

DNEKTPUYECKAN TOK. YCIIOBUS CYHIECTBOBAHUS JJIEKTPHUYECKOIO TOKA.



Nctounnku mOCTOSIHHOTO TOKa. JIEHCTBUSI AIEKTPUUYECKOTO TOKa (TEIUIOBOE,
XUMUYECKOE, MaTHUTHOE). DIEKTPUUECKUM TOK B )KUIKOCTSIX U Ta3ax.

Onexrtpuueckass nenb. Cuia TOKa. DJIEKTPUYECKOE  HANPSKEHHE.
ConporuBiieHHE TPOBOAHUKA. YIEIBbHOE CONPOTHUBIEHUE BelIeCTBA. 3akoH Oma
s ydyactka nend. l[locnepoBarenbHO€ UM NApPAIIETbHOE  COEIUMHEHHE
MIPOBOTHUKOB.

PaGorta u MoOIIHOCTH 3JeKTpUuecKoro Toka. 3akoH Jxoyms—JIeHia.
DNeKTpUYecKue LeNd U TMOTPeOUTENN DIEKTPUYECKOM DSHEPruu B  OBITY.
Koporkoe 3ampikaHue.

[locrosHHblE MarHuThl. B3auMomencTBUE  IMOCTOSSHHBIX  MAarHUTOB.
MarauTtHoe noje. MarHutHoe mosie 3eMJIM UM €ro 3HauyeHWe IS KU3HU Ha
3emuie. OnbIT Opcrena. MarHuTHOE MOJIE JIEKTpUYECKOro Toka. Ilpumenenune
AJIEKTPOMAarHUTOB B TEXHUKE. J[€fiCTBME MArHUTHOTO MOJSl HA MPOBOJHUK C
TOKOM. DNEKTPOJBUTATED MOCTOSIHHOTO TOKA. Hcnonb3zoBanue
ANIEKTPOBUTATEIICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBieHuE HIEKTPOMAarHUTHOM uWHAyKuuu. IIpaBumio
Jlennia. Onexrporeneparop. CrnocoObl MOTyYeHUs] DICKTPUUECKOW DHEPTUH.
DNEKTPOCTAHITUN HA BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

1. Dnextpuzaius Tell.

2. JIBa poja SJIEKTPUUYECKUX 3apsIOB U B3aUMOJICHCTBHUE 3apsyKEHHBIX

TeT.

3. YCTpOMCTBO M JEUCTBUE IIEKTPOCKOTA.

4. DnexkTpocrarndeckas UHAYKIIHS.

5. 3aKOH COXpaHEHUS JICKTPUUECKUX 3apsAI0B.

6. [IpOBONHUKHN U TUBIEKTPUKHU.

7. MogenupoBaHHUE CHIOBBIX JJUHHUM AJIEKTPUYECKOTO TTOJIS.

8. McTOYHMKHM MOCTOSSHHOTO TOKA.

9. [lercTBUA IIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUN TOK B KUJIKOCTH.

11. I'a30BbIN pas3ps.

12. I3mepeHue Cuiibl TOKa aMIIEPMETPOM.

13. I3mepeHune 3JIEKTPUYECKOTO HAMPS)KEHUS BOJIBTMETPOM.

14. PeocTar u Mara3u CONPOTHUBIICHUH.

15. B3auMoaenicTBrEe MOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHrue HEBO3MOKHOCTH Pa3/ICJIEHUS MMOJKOCOB MAarHUTA.

17. MonenupoBaHUE MAarHUTHBIX ITOJIEW MOCTOSIHHBIX MATHUTOB.

18. OnbIT DpcTena.

19. MaruuTHOE 1oJie ToKa. DJIEeKTPOMAarHuT.

20. JlelicTBME€ MAarHUTHOIO MOJIA HA IIPOBOJAHUK C TOKOM.

21. DNEeKTPOJIBUTaTEINb MOCTOSSHHOTO TOKA.

22. UccnenoBanue SIBJICHUS AIEKTPOMArHUTHOW UHIYKIIHH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTh HampaBJIE€HHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro

BO3HUKHOBCHHUH.

25. DNEeKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuwie pabomul u onvimol.

1. OmpITBI 1O HAONIONCHHUIO ODIICKTPU3ANMU Tel WHAYKIUCH € TIpH

COIIPUKOCHOBEHHH.
2. HUccnenoBanve IE€MCTBUSI SJIEKTPUYECKOTO IO HAa MPOBOJHUKU U
TTADJICKTPUKH.



Coopka u npoBepka padOThI INEKTPUUECKON 1IEMU TOCTOSIHHOTO TOKA.

W3mepeHue u peryampoBaHie CHIIbI TOKA.

N3mepenue u perynupoBaHre HampsIKEHUSI.

NccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYILIETO YEpPE3 PE3UCTOP, OT

CONPOTHUBIIEHHS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPHUPYIOIIUE 3aBHUCUMOCTb AIEKTPUYECKOTO
CONPOTHBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMIaJAH IMONEPEYHOro
CEYEHUs U Marepuaa.

8. IlpoBepka mpaBuia CIOXKEHHS HANPSHKEHUW TMPU IOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna Jjsi CWIbBI TOKA MPU MAapaJUIEIbHOM COEIWHEHUHU
PE3UCTOPOB.

10. Onpenenenue paboThl ANEKTPUUECKOT0 TOKA, UIIYILIETO YEPE3 PE3UCTOP.

11. OnpenenieHue MOUIIHOCTH DJEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha
pe3ucrope.

12. UccnenoBaHre 3aBUCMMOCTH CHJIBI TOKA, UAYILIETO YEPE3 JTaMIIOUKY, OT
HaIPSKCHUST Ha HEM.

13. Onpenenenune KIIJI HarpeBarens.

14. UccnenoBaHre MAarHUTHOTO B3aUMOJICUCTBUS MOCTOSSHHBIX MAarHUTOB.

15. IByueHre MarHUTHOTO TIOJII TOCTOSSHHBIX MAarHUTOB TIPH  HX
00BEIMHEHUH U Pa3/ICIICHUH.

16. UccnenoBanue JEHUCTBUSA OJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIONIME 3aBUCHUMOCTb CHJIBI B3aUMOJIEUCTBUS
KaTylIKd C TOKOM M MarHuTa OT CHJIbI TOKa M HAaIlpaBJI€HUS TOKa B
KaTyIIKE.

18. I3yueHue 1eCTBUS MAarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.

19. KoHCTpyHpoOBaHUe U U3y4eHHE pabOThI JIEKTPOIBUTATES.

20. U3mepenune KII/I anmexkTpoaBUraTeIbHOM YCTAaHOBKH.

21. OnBITBl 1O HUCCIEAOBAHUIO SIBJICHUS BJIEKTPOMArHUTHON WHIAYKIIUU:

UCCJIEI0BAHUE M3MEHEHUN 3HAUYCHHS] M HAIpaBICHUS HHIYKIUOHHOTO

TOKa.

9 KUIACC

IS

Pasznen 8. Mexanuveckue siBJICHUSA.

Mexanuueckoe JBHXeHUE. MarepuanbHas Touka. CucremMa orcuéra.
OTHOCHUTENBHOCTh MEXaHMUYECKOTO JBHKEHUs. PaBHOMEpHOE MpsSMOIMHEHHOE
newxeHue. HepaBHomepHOoe mpsiMonuHeiiHOe  ABWXKeHue. CpenHss U
MTHOBEHHAsI CKOPOCTb T€Jla IPU HEPABHOMEPHOM JIBHKCHUU.

VYckopenne. PaBHOyckOpeHHOe mpsMoiuHEHoe aBuxeHue. CBoOOIHOE
nagenue. OnwiTel ["anues.

PaBHOMEpHOE ABMKEHHUE 1O OKPY>KHOCTHU. [lepron u wactora oOparieHus.
JIuneliHas u yrioBasi CKOpoCTH. LIEHTpOCTpEeMUTENIBHOE YCKOPEHHE.

IlepBeiit 3akoH Hprorona. Btopoir 3axkon Herorona. Tperuid 3akoH
Hprorona. [IpuHunn cynepno3unuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS! CKOJIbKEHUS,
CUJla TPEHUS MOKOS, IPYTUE BUIbBI TPEHUS.

Cuna TSKEeCTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
naneHus. Jlpmwxenue mnanetr Bokpyr ConnHua. [lepBas kocmMuueckass CKOpOCTb.
HeBecoMocTh n neperpysku.

PaBHoOBecue maTepuanbHOM TOUKHU. AOCOTIOTHO TBEPIOE Teno. PaBHOBecue



TBEPIOrO TeJIa C 3aKpEIUIEHHOW OChlo BpaueHus. MomeHTt cuibl. LleHTtp
TSAYKECTHU.

Nmnynse Tena. U3menenne umnynbsca. Mmmynbe cunbl. 3aKOH COXpaHEHMS
UMIynbca. PeakTuBHOE ABUIKECHUE.

Mexannyeckast pabota U MOUIHOCTb. PaboTa CHJ TSKECTH, YHNPYTroOCTH,

TPEHUSL.

Ces3b sHepruu u pabotsl. [loTeHIManpHas SHEpPrust Teja, MOIHITOro

HaJl IIOBEPXHOCTBHIO 3eMid. IloTeHnManpHass DSHEPIUSA CHXKATOW IPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM IHEPTUH. 3AKOH COXPAHEHUS
MEXaHUYECKON DHEPTHUH.

Jemoncmpauyuu.

1.

2.

SRR

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaGnmonenne MeXaHMYeCKOro JIBMXKEHHUS Tella OTHOCHTENBHO pPa3HbIX
TEJI OTCYETA.

CpaBHeHuEe myTed U TPAEKTOPHUM ABMKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3MepeHure CKOpoCTH U YCKOPEHUS PSIMOJIMHENHOTO IBHKEHUS.
NccnenoBanue Npu3HaKoOB PAaBHOYCKOPEHHOIO JIBUKEHHSL.

Habmonenue aBM>XeHHs Tela Mo OKPY>KHOCTH.

HaGnmronenne MexaHMYECKUX SBJICHUN, MPOUCXONIAIINX B CHUCTEME
orcuéra «Tenexka» Mnpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKCHUU
OTHOCHUTEJIBHO KaOuHeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHUS TeJIa OT MAcChl TeJla U JEUCTBYIOLIEH HA HETO
CHJIBL.

Habmronenue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEJl.

N3meHeHue Beca Tesa Npyu yCKOPEHHOM JIBUKECHUU.

Ilepenaua umnynbca Mpu B3aUMOJCHCTBUM TEIL.

[IpeoGpazoBanust SHEPTUU MTPU B3aUMOACHCTBUU TE.

CoxpaHeHHne UMITyJIbca IPU HEYTIPYTOM B3aUMOJIECHCTBUH.

CoxpaHeHue uMIysabca mpu abCONIOTHO YIIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTUBHOTO IBH>KEHHUS.

CoxpaHeHue MEXaHM4eCKON IHEPTUU TIPU CBOOOTHOM TaICHHH.
CoxpaHeHHME MEXaHUYECKOM »HHEpPruu IMpu JBWKEHHH Tella MO
JIEUCTBUEM IIPY>KUHBL.

Jlabopamopnuvie padbomul u onvimel.

1.

2.

7.
8.
9

10.

KoncTpynpoBanue TpakTa Ui pa3roHa U JaJbHEHUIIIEro paBHOMEPHOTO
JBIDKEHUS IIapUKa WA TEJICKKH.

OrnpeneneHue CpenHE CKOPOCTH CKOJBKEHHsI OpycKa WIIM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOH IIJIOCKOCTH.

OmpeneneHue yCKOPEHHS Tella MPH PAaBHOYCKOPESHHOM JBH)KCHHH I10
HAKJIOHHOM TTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHH MPHU PAaBHOYCKOPEHHOM
JBIDKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

IIpoBepka THUIOTE3BI: €CIM TPH PABHOYCKOPECHHOM JIBHKCHUH Oe€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCSATCS KaK psJl HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIHE MMPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJIBXKCHHUS OT CHUIBI
HOPMAaJIBHOTO JTABJICHMS.

Onpenenenune ko hUIIMEHTa TPEHUS CKOJIbKCHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenue padbOTHI CHITBI TPSHUS TIPY PABHOMEPHOM JIBHYKCHHUH Tea
10 TOPU30HTAJIBHON ITOBEPXHOCTH.

Omnpenenenne pabOTBI CHJIBI  YIPYrOCTH TIPH TMOABEME Tpy3a C



HCIIOJIb30BaHUEM HETOABUKHOTO U MOIBMKHOTO OJIOKOB.

11. I3yueHune 3aKk0OHa COXPAHEHUS SHEPTUU.

Paznen 9. Mexannueckue Koj1e0aHUSA U BOJIHBI.

Konebarenpbnoe paBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KoJIeOAHMI:
IIEpUOJ, YacToTa, aMIUIMTyHa. MaremMaTuyecKui U NPYKUHHBIM MasTHUKHU.
[IpeBpaiiieHne sHepruu Mpu KojieObaTeIbHOM JBUKEHUH.

3aryxaronue  KojeOaHus. BbeIiHyxIeHHble  KkoneOaHus.  Pe3onaHnc.
Mexannueckue BodHbL. (CBOHCTBA MEXaHMYECKUX BOJH. I[IpomonpHble H
MONEpEYHbIE BOJIHBL. JlIMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHHS.
MexaHnueckue BOIHBI B TBEPAOM TENE, CEMCMUYECKUE BOJIHBI.

3Byk. [ poMKoCTh 3ByKa U BhicoTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yABTPa3BYK.

Jlemoncmpayuu.

1. HaGmonenue koseGaHuii Tes Moj JASHCTBUEM CHJIbI TSDKECTH U CHUJIBI
YIOPYTrOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MIPYXKUHE.
HaGnronenne BoIHYXICHHBIX KOJIEOAHUM 1 pe30HaHCA.
PacnipocTpanenue npoaobHBIX U MONEPEYHBIX BOJIH (HA MOAEIH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HAHC.
]Iaﬁopamopnbte pabomovl u onvimol.
OnpeneneHue YacTOThl M MepuoAa KojeOaHUW MaTeMaTHYeCKOTO
MasITHUKA.
OmnpeneneHue 4acTOThl U IEPUOAA KOJI€OAHU MPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TMepuUoia KoJieOAaHUW TOJABEHIEHHOTO K
HUTH T'Py3a OT JJIMHBI HUTH.
4. VccmenoBaHWe 3aBUCUMOCTH Iepuojia KoyneOaHUW  MPY>KHMHHOTO
MasTHHKA OT MaccChl rpy3a.
5. IIpoBepka He3aBUCHMOCTU MepuoAa KojaebaHWil rpy3a, MOABEIIEHHOTO
K HUTH, OT Macchl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb Iepuona KoueOaHuu
IPYKUHHOTO MAasiTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHune yckopeHus CBOOOTHOTO MaICHHUS.

Paznen 10. DiieKTpOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMarHuTHOE IMojie. OJIEKTpOMarHuTHele BodHBL.  CBoiicTBa
AIEKTPOMArHUTHBIX BOJH. [IIkana siaekTpomMarHuUTHBIX BOJH. Mcrnonb3oBaHue
ANEKTPOMAarHUTHBIX BOJIH JIJISI COTOBOU CBSA3H.

DnexkTpoMarHuTHas npupozaa cseta. CkopocTh cBeTa. BolHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

1. CBoHCTBa 3JE€KTPOMArHUTHHIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

1. M3ydeHune CBOWCTB DIIEKTPOMArHUTHBIX BOJH C IMOMOIIBI0 MOOMIBHOTO

TenedoHa.

Pa3nea 11. CBeToBBI€E SIBJIEHHUS.

JlyueBass  mogmenb  cBeta. Mcrounumkm  cBera.  [IpamonuHeiHoe
pactipoctpanenue cBeta. 3armenuss Connua u JlyHel. OTpaxeHue cBeTa.
[Tmockoe 3epkano. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenne cBera. 3akoH mnpenomiieHus cBeta. llomHOe BHyTpeHHee
OTpakeHue cBeTa. Mcrnonb30BaHME TOJMHOTO BHYTPEHHETO OTPAXKECHUS B

O OTRWN

wn



ONTUYECKHUX CBETOBO/AX.

Jlunza. Xom unydeit B nuH3e. Omnruueckas cucteMa Qoroamnmnapara,
MHKPOCKOINAa M Teneckona. [na3 kak onTuyeckas cucrema. binM3opykocTh u
JAJIbHO30PKOCTb.

Paznoxenne Oemoro ceera B crekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTpaJibHBIX LIBETOB. [lucnepcus cera.

Jemoncmpauyuu.

1. IIpsMonuHeHOE paclpOCTPaHEHHUE CBETA.

2. OtpaxxkeHHE CBETA.

3. TlonmyueHue wu300pakeHUIl B IUIOCKOM, BOTHYTOM M BBIIIYKJIOM
3epKaniax.

[Ipenomnenue ceera.

Onrudeckuii CBETOBO.

Xog Jiy4yelt B coOuparoieii JMH3e.

XoJ1 Jiyueu B pacCEeUBarOIIEH JIUH3E.

[Tonyuenue n300pa>keHU C MTOMOIIBIO JIMH3.

9. Ilpunuun aeiicTBus (oToarnmnapara, MUKPOCKOIA U TEJIECKOIa.

10. Monenn ria3a.

11. Pa3noxeHue 0eaoro cBera B CIEKTP.

12. [Tonyuenue 6enoro cBeTa Mpu CIOKCHUHU CBETA PAa3HBIX I[BETOB.
Jlabopamopnuvie padomul u onvimel.

1. HMccnegoBaHue 3aBUCUMOCTH YIJIa OTPA)KEHUSI CBETOBOTO Jiyda OT yIjia
naJICHUsI.

N3ydeHne xapakTepuCTUK U300paKeHUs MIPEAMETa B TUIOCKOM 3€pKajle.
HccnenoBanue 3aBUCHMOCTH yIVia MNPEJIOMJIEHUS CBETOBOTO Jiyda OT
yIJIa MaICHUSI Ha TPaHULIE «BO3LYyX—CTEKIIOM.

4. Tlonyuyenue n300pa>keHUN C TOMOIIBIO COOUMpAIOIIEH JTUH3bI.

5. Ompenenenne (OKYCHOTO  PACCTOSIHUSL M ONTHYECKOM  CHIIBI
coOuparomiei JIMH3HI.

OnBITHI IO PA3NIOKEHUIO OEJIOT0 CBETa B CIEKTP.

OnbITH IO BOCTIPUSITUIO IIBETA MPEIMETOB MPU UX HAOIIONEHUU Yepe3
IIBETOBBIE (DHITBTPHI.

Pasznen 12. KBaHTOBBIE sIBJICHUS.

OmnwiTer Pezepdopna u mmanerapHas moaens atoma. Mopenb aroma bopa.
Hcnyckanue u noromienne ceera atoMoM. KBaHTel. JInHEeHYaTbie CIEKTPHI.

PamnoaktuBHOCTh. Aunbda, Oera- u ramma-usiaydeHus. CrpoeHue
aToOMHOro saapa. Hykionnas monens atoMHOTO siapa. M3oronbl. PagnoakTuBHbIe
npespaienus. llepuon nomypacnana aToOMHBIX I€p.

SAnepHble peakunu. 3aKOHbI COXPAHEHHUS 3apsA0BOTO U MACCOBOTO YMCEII.
DOHeprusi CBA3U aTOMHBIX siep. CBs3b Macchl U SHepruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sHeprun ConHIa u 3BE3I.

Snepnas sHepreTuka. J[eWCTBUS paguOaKTUBHBIX H3JIYYCHUU Ha >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpbl U31y4YEeHHS U MOTIIOUICHHUS.

2. CrnexTpsl pa3IMYHbIX I'a30B.

3. CmekTp BogoOpoAa.

4. HaOmroneHue TpekoB B Kamepe Buibcona.
5

6

N O A

2.
3.

6.
7.

=

Pabota cu€Turika MOHU3ZUPYIOIMINX U3ITYUYEHUM.
Perucrpanus u3iaydeHus: IpupOAHbIX MUHEPATIOB U IPOAYKTOB.
Jlabopamopnuwie padbomul u onvimol.



1. HaGmrogeHue CIUIOMIHBIX U JIMHEWYAThIX CLIEKTPOB M3TyUYEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE PHEPTrUU YACTULBI IO TOPMO3ZHOMY

nyTH (1o gororpadusm).

3. M3mepeHue paguoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001IAO M H MOAYIb.

[ToBTOpUTENHHO-00001IIAFOIITNIT MOYJb npeaHa3HaYeH JUTSt
cUCTeMarh3aluu ¢ O00O0OIIeHMS] MPEAMETHOIO COAEpKaHUsS U  OIbITa
NEeSATENbHOCTH, MPUOOPETEHHOTO MPHU U3YUYEHHUH BCEro Kypca (PU3MKHU, a TaKkKe
JUIsL TIOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY N0 (U3HUKE IS
00yyaroluxcs, BBIOPABIIMX ATOT yUEOHBIN MPEAMET.

[Ipy u3ydyeHUH JAHHOTO MOIYNIS PEANTU3YIOTCS M CHCTEMAaTU3UPYIOTCA
BUJbl JESATENBHOCTH, HAa OCHOBE KOTOPBIX O0O€cHeunmBaeTcs AOCTUIKEHUE
OpPEeIMETHBIX W METANpeAMETHBIX IUIAHUPYEMBIX pPe3yJabTaToB OOyuYeHHs,
(dopMupyeTcsl €eCTeCTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOCHHME HAayYHBIX METO/IOB
UCCIIEIOBAaHUS SIBICHUM MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATD
¢usznueckue sSBICHUS, TPUMEHsS MOJTYYEHHbIE 3HAHUS, PellaTh 3a/J1a4d, B TOM
YHClie KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNUaTbHO  JEATETBLHOCTHBIM  XapakTep  JaHHOTO  pasiesa
peanusyercs 3a CYET TOTO, YTO OOYHAIOIINECS BBHIMOIHSIOT 3aJJaHuUsl, B KOTOPBIX
UM TIpeJijiaraercs:

HAa OCHOBE TMOJYYEHHBIX 3HAHUHA pACMO3HaBaTh W HAYYHO OOBICHATH
duznueckue sIBJICHUS B OKPYXKAIOLIEH TPUPOIE U MOBCETHEBHOMN KU3HU;

UCIIONIb30BaTh HAay4yHbIE METOABI MCCIEAOBaHUS (DU3UUYECKUX SIBJICHUH, B
TOM YHCJIE JUJISl IPOBEPKU TMIIOTE3 U MOMYyYEHUSI TEOPETUUECKUX BBIBO/IOB;

OOBSICHATh HAyYHbIE OCHOBBI HamOosee Ba)KHBIX JOCTHIKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMEp, MPAKTUYECKOIO  HCIOJIb30BAHUSA  Pa3IMUYHBIX
HCTOYHMKOB SHEPrUM Ha OCHOBE 3aKOHA IPEBPAILECHMUS U COXPAHEHMs BCEX
M3BECTHBIX BUJIOB SHEPIrHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHU A

N3yuenue ¢u3nku Ha ypoBHE OCHOBHOTrO 00miero oOpa3oBaHUs

HaMpaBlIeHO Ha JOCTHIKCHHE JIMYHOCTHBIX, METANPEIMETHBIX H MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTaTOB.

B pesynasrare wusydeHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBaHus y oOy4aromierocst OyayT chopMUpOBaHbI CJIEIYIONIUE JTUUHOCTHBIC
pE3YIbTaThl B YaCTH:

1) maTpHOTHYECKOr0 BOCIIMTAHMSA

— TMPOSIBICHHE HHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickor (pu3nuecKon HayKu;

— [IEHHOCTHOE OTHOIIEHUE K JTOCTH)XCHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpa:kKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

— TOTOBHOCTh K AaKTHBHOMY Yy4YacTUIO B OOCYXJIEHHH OOIIECTBEHHO
3HAQUMMBIX M  OTHYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTUYECKUM
IPUMEHEHHUEM JOCTHKCHUHN (PU3UKHU;

— OCO3HaHWE€ BaXKHOCTU MOPAIBHO-3TUYECKUX MPHUHIIMIIOB B E€STEIbHOCTH
Y4EHOI0;

3) 3cTeTHYECKOro BOCIIMTAHUS:

— BOCIIPHUSTHEC ICTETUUYCCKUX KaueCTB (PU3UYCCKON HAyKH: €€ TapPMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

— OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAyKHW KaK MOIIHOTO WHCTPYMEHTa
MO3HaHWUS  MHUpPa, OCHOBBI  Pa3BUTHUS  TEXHOJIOTMM,  BaKHEHILEH
COCTABJISIIONIEH KYIbTYpHI;

— pa3BUTHE HAy4YHOW JHO003HATEIBHOCTH, MHTEpECa K HMCCIeI0BaTeIbCKON
JESATEbHOCTH;

5) ¢opmupoBaHus  KYJBTYPbl 3I0pPOBbSI H  3MOUHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHME IIEHHOCTH Oe30MacHoro o0pa3a JXH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH MpaBui 0e30IacHOrO TOBEISHUS Ha
TPaHCIIOPTE, Ha JIOPOTaX, C AICKTPUUYCCKUM M TEIUIOBBIM O00OpPYI0BAaHUEM B
JIOMAIITHUX YCIOBUSIX;

— c(hOopMUPOBAaHHOCTh HaBbIKa pedUIeKCHH, MPU3HAHWE CBOETO IMpaBa Ha
OIMMOKY M TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— AKTMBHO€ y4acCTH€ B PEIICHUH NMPaKTHYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpTraHM3allii, TOpoJa, Kpas) TEXHOJOTUYECKO U
COIIMAJIbHON HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEe U (PU3MUECKHUX
3HAHMM;

— WHTEPEC K MPaKTUIECKOMY U3YYCHHIO TPO(eccuil, CBI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JI0rM4€eCKOro BOCIIUTAHUA:

— OpHCHTAIMs Ha MPUMEHEeHHE (DM3WYSCKUX 3HAHWH JUIS pelieHUs 3aJad B
00JacTH OKpYXKAIOMeH Cpebl, MIAHUPOBAHMS TOCTYIIKOB W OIICHKH WX
BO3MOJKHBIX IMOCJIEACTBUAM JJIsl OKPYKAIOLIEH CPEbI;

— OCO3HAHUWE TIO0ATBLHOTO XapaKTepa HKOJOTUUYECKHUX MPOOIeM U MyTel uX
peLIeHUS;

8) ajanrTanuu K U3MEHAKIUMCSH YCJIOBUAM COLMAJILHOM M MPHUPOAHOMN
cpeabl:

— NOTpeOHOCTh BO B3aMMOJEWUCTBUU IPU BBHIMOJIHEHUU HCCIECIOBAHUN U



IIPOCKTOB q)HBHLIGCKOﬁ HarpaBJICHHOCTH, OTKPBLITOCTL OIIBITY M 3HAHWAM

APYTHX,

e — TIIOBBLIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUUYECKYIO
NEATENbHOCTD;

e — mnoTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCIE
dbopMynupoBaTh UJEH, MOHSTHS, TUMOTE3bl O (UBUYECKUX OOBEKTaX U
SBIICHUSX;

e — OCO3HaHHWE Je(PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
oOnacTv PU3MKHY;

e — IUIAHUPOBAHUE CBOETO PA3BUTUS B MPUOOPETEHUMU HOBBIX (U3HUECKUX
3HAHUU;

e — CTpPEMJICHME aHaJM3UpPOBaThb U BBIABIATH B3aUMOCBI3U IPUPOLBI,
oOmiecTsa M SKOHOMUKH, B TOM YHCIE C HCIOJIb30BAHUEM (PU3NYECKUX
3HAHMMU;

e — OLEHKAa CBOMX JCHUCTBUU C Yy4ETOM BIMSHHUSA Ha OKPYXKAIOLIYK CpENy,

BO3MOKHBIX ITTOOAJIbHBIX MOCTIEACTBUH.
METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHsS MporpaMMbl Mo (DHU3WKE Ha ypOBHE OCHOBHOTO
obOmero  obOpazoBanus y  oOydaromierocss — Oyayr  chOpMHUpPOBaHbBI
MeTanpeaMeTHbIe pe3yJIbTaThI, BKITIOYAIOIIHE TI03HABATEIIHHBIC
yYHHUBEpCaJbHbIe Yy4eOHbIC JEHCTBHs, KOMMYHHUKATHBHBIC YHUBEPCaJbHBIC
y4ueOHBIE AEWCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIC ydeOHbIE AEHCTBUSL.

Ilo3naBaTe/ibHbIe YHHBeEPCAJIbHbIE Yy4eOHbIE 1eHCTBUA

ba3oBble JioruyecKkue 1eMCTBUA:

*BBISIBISITh U XapaKTepU30BaTh CYIIECTBEHHBbIE TIPU3HAKH OOBEKTOB
(siB7IEHUM);

e YCTAHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIIUU, OCHOBAHUS JIJIs
000011IeHNS ¥ CpaBHEHUS,

*BBISIBISITh  3aKOHOMEPHOCTH M TMPOTHBOPEUMS] B pPacCMaTpUBaEMbIX
dakrax, MaHHBIX M HAOJIONCHUAX, OTHOCIIIMXCA K (HU3UICCKUM
SIBIICHUSIM;

 BBISIBJSITh TTPUUMHHO-CIICICTBEHHBIE CBSA3W TPH W3YYCHUU (DU3NUECKUX
SBIICHU W TIPOLIECCOB, JejaTh BBIBOABI C  HCIOJIb30BAHHEM
JNEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKIIFOUCHUH, BBIJIBUTAaTh THIIOTE3BI
0 B3aMMOCBS3SX (PM3UUCCKUX BEITMYHH;

* CAMOCTOSITENIBHO BBIOMpATh CMOCOO pemieHus y4deOHoW (u3ndecKon
3a/1a4 (CpaBHEHUE HECKOJIIBKUX BApPHAHTOB PEIICHHS, BRIOOP Hanboee
TOJIXOASAIIETO ¢ YIETOM CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTCPUCB).

ba3oBble uccienoBareIbCKue 1eMCTBUS:

* ICTIOJIL30BATh BOTIPOCHI KaK MCCIICI0BATEIILCKII HHCTPYMEHT TIO3HAHHS;

e[IPOBOJIUTH IO  CAMOCTOSITEIBHO  COCTABICHHOMY IUIAHY  OIIBIT,
HECIIOKHBIA (DM3UYECKUN IKCIIEPUMEHT, HEOOJBINOE HCCIICIOBAHNC
(H3UIECKOTO SBJICHUS,

eOIICHMBATh Ha NPUMEHUMOCTbH M JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MTOJIYYCHHYIO B XOJI¢ MCCIICAOBAHUS MIIH SKCTIICPHUMEHTA;

* CaMOCTOATENIbHO (OPMYITUPOBaTh 000OIIEHUS U BBIBOJBI MO PE3YJIBTATAM
MPOBEAECHHOTO HAOIIOICHHMS, ONBITA, HCCIICIOBAHNS,



¢ [IPOTHO3UPOBATh BO3MOXKHOE JajibHEHINee pa3BUTHE  (PUINYECKUX
MPOLIECCOB, a TAaKX€ BbIABUrATh MPEANOIOKEHUS 00 MX pa3BUTUU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmanmei:

e IPUMEHSATH Pa3JIUYHbIE METO/bl, HHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
or6ope MHGOPMALMKA WM JAHHBIX C YYETOM MPEAJIOKEHHOU yyeOHOU
dbuznyeckon 3a1auu;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(DOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM MPENICTABICHUS;

*CAMOCTOSITENIBHO ~ BbIOMpATh ONTUMAJIbHYIO (OpMy TpelcTaBieHUs
uHbOpPMALIMM W WUIIOCTPUPOBATh PEIIAEMBbIE 3aJa4d HECIOKHBIMU
cXeMaMu, JuarpaMMaMu, WHOUM rpadukoil 1 UX KOMOMHAIIUSMHU.

KoMmyHMKaTUBHBIE YHUBeEpPCcaJibHbIe YUeOHbIe 1eiCTBUA:

*B X0Je OOCYXJeHHs y4eOHOro Marepualia, pe3yJbTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY O0CYKIa€MOM TEMbI
Y BbICKa3bIBaTh UJEH, HAIICJICHHbIE HA PEIlICHUE 3a/1a4 U TIOJIepKaHue
OsaroXxenareIbHOCTH OOIIEHUS;

¢ CONIOCTABIATh CBOM CYXJEHHUS C CYXKICHHSIMHU JIPYTUX YYaCTHHKOB
auasnora, OOHapy>KMBaTh pa3Inyue U CXOACTBO MO3UIINIA;

* BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTAaX;

* MyOJTUYHO MPEICTABIATH PE3YJbTaThl BHITOJIHEHHOTO (PU3MYECKOrO OMbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, ITPOCKTA);

e[IOHUMATh U  UCIHONB30BAaTh  NPEUMYIIECTBA  KOMaHJIHONW U
UHIMBUYaJIbHOM paboThl IMPH PELIeHUMH KOHKPETHOM Qu3ndeckoi
POOJIEMBI;

 [PUHUMATh LIEJIN COBMECTHOM EATEIBHOCTH, OPraHU30BBIBATH JACHCTBUS
no e€ JOCTHUKEHUIO: pacIpeleNsiTh poju, OOCYXKIaThb MPOLECCH U
pe3ynbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHMSI HECKOJIbKHX
JIFOJICH;

e BBITIOJIHATH CBOIO YacThb pabOThl, JOCTUTas KAYECTBEHHOTO pe3y/bTara Io
CBOEMY HAIlPaBICHUIO U KOOPAWHHUPYS CBOM JACHCTBUS C JIPYrUMHU
YICHAMH KOMaH/bI;

* OIICHMBATh KAau€CTBO CBOETO BKJIaJa B OOLIMM NMPOAYKT MO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBUS.

PeryasiTuBHbIe YHUBEpPCaJbHbIE YUeOHbIe 1eiicTBUS

Camoopranuszanus:

* BBISIBIISITH MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CHUTYAIUAX, TPEOYIOIINX
TUTSE petieHust GU3NIeCKUX 3HAHUM;

*ODUEHTUPOBAThCA B  PA3JIMYHBIX MOAXONAaX MPHUHATUS  PELICHUI
(MHAMBUAYAJIbHOE, MPUHATHE PEUICHUS B TPYMIE, NPUHATHE PEUICHUN
rpynmoin);

* CaMOCTOSTENIbHO COCTABJISITH AJITOPUTM pelIeHUs: (U3NYECKON 3anadu
WIM T[JJaHa MCCJENOBaHUS C YYETOM HMEIOUIUMXCS PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh TMpejjiaracMbie
BAapUAHTHI PEIICHNU;

e JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCThH 32 PELICHUE.

CaMOKOHTPOJ/Ib, SMOIIUOHAIbHBIN HHTEJLJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYallUH U MpeJiararh MiaH e€ N3MEHEHUS;

¢ OOBSICHATh MPUYUHBI JIOCTHOKEHUS  (HEAOCTHKEHUSI) Ppe3yJabTaToB



JEeSATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

*BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJIHEHHUS
(U3MYECKOTO HCCIENOBaHUSA WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSTENbCTB, M3MEHUBIIUXCS CUTYallUl, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM;

* CTaBUTb Ce0sl Ha MECTO APYrOro 4ejJoBeKa B XO/€ CIOopa WIN AUCKYCCHUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHHUS U JOTUKY APYIroro;
e[IPU3HABATh CBOE MpPaBO Ha OMIMOKY MpU pPELICHUU (PU3MYECKHX 3a]ad
WJIU B YTBEPKACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IPABO JPYroro.

NPEAMETHBIE PE3VYJIBTATHBI

K xonmy oOyuyeHuss B 7 KJjiacce MpeAMETHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh C(POPMUPOBAHHOCTH Y 00YHAIONIUXCS YMEHUM:

e CTIONB30BATh  TOHATHSA: (U3MYECKHE U  XUMHUYECKUE  SIBIICHMUS,
HaAOJIONICHNE, IKCIIEPUMEHT, MOJIEb, TUIIOTE3a, SAUHUIIBI (PU3UUECKUX
BEJIMYUH, aTOM, MOJICKYJIa, arperaTHbple COCTOsIHUS BellecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBHXKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TPSMOJIMHEHHOE), TPACKTOPHs, PaBHOACHCTBYOIIAs
cuna, ngedopmarus  (ympyras, —IIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIIBI;

epaznmuath sABiaeHUs (Auddy3usi, TEII0BOE NBUKCHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE JIBUKEHUE, HEPABHOMEPHOE JIBDKCHHE, WHEPLHS,
B3aUMOJICVCTBUE TE€J, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHus, Iepenadya AaBICHUS TBEPIABIMHU TeJIaMH, >KUAKOCTSIMHU U
razamu, arMoc(epHoe [aBieHHE, IUIaBaHUE TeJ, MPEeBpaIECHUs
MEXaHUYECKON PHEPTHH) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SBJICHUE;

epacmo3HaBaTh TMPOSBICHUE M3YYCHHBIX (PU3UYECKUX SBICHUUA B
OKpY’KarolieM MHpe, B TOM 4uclie (PU3NYECKUE SBICHUS B MPUPOIE:
IPUMEPHI ABUKEHUS C PA3JIMYHBIMU CKOPOCTSAMH B KMBON U HEKUBOUN
OPUPOAE, NCUCTBUE CUJIBI TPEHHUS B MPUPOAE U TEXHHUKE, BIHSHUE
arMOC(EepHOTO JaBICHHs HA KUBOM OpPraHu3M, IJIaBaHUE PHIO, phlyaru
B TEJI€ YEJOBEKAa, INPU ATOM INEPEBOAUTH NPAKTUYECKYH 3a7ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3HUECKUX
SIBIICHU;

* OITUCHIBATh U3YYCHHBIC CBOMCTBA Te U (U3UUECKHUE SIBICHHS, UCIIONIb3YS
dusznueckne BeIMUMHBI (Macca, 00BEM, ITUIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSAS] CKOPOCTb, CHJIA YNPYTrOCTH, CUJIa TSAKECTH,
BEC Teja, CWiia TPEeHMs, JaBiieHHe (TBEPAOro Teja, >KUAKOCTH, Tas3a),
BBITAJIKMBAIONIAS CUJIA, MEXaHUYECKast paboTa, MOIITHOCTb, IJIEYO CHUIIHI,
MOMEHT CHJIbI, KOO(PPHUIMEHT TMONE3HOTO JEWCTBHS MEXaHH3MOB,
KMHETUYECKasl U MOTEHIMaIbHas YHEPrUsi), TP ONMUCAHUU MPABUIBHO
TPakTOBaThb (PU3UYECKUA CMBICT HCIONB3YEeMBIX BEJIWYHH, WX
0003HAaYCHUS W €IUHUIIEI (PU3NYECKUX BEIUYHMH, HAXOAUTHh (POPMYIHI,
CBSA3BIBAIOIINE  JAaHHYIO  (U3WUYECKYI0 BEIMYMHY C  JPYTUMHU
BEJIMYMHAMH,  CTPOUTH  TpadWKW  M3yUYEHHBIX  3aBUCUMOCTEH
(bU3UUECKUX BEITUYHNH;

e XapaKTEepU30BaTh CBOMCTBAa Tel, (U3NYECKUE SIBICHHUS U MPOLIECCHI,
WCIIONB3Ysl TpaBUiia CI0XKEHUS! CUJT (BJI0JIb OAHOM mpsiMoit), 3akoH ['yka,



3akoH Ilackans, 3akoH ApxuMmesna, MNpPaBWIO PABHOBECUS pbluara
(Omoka), «3070TO€  TPaBUJIO» MEXaHUKH, 3aKOH  COXpaHEHUS
MEXaHUYECKOM PHEPryu, IPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aMMChIBATh €r0 MAaTeMaTUueCKOe BhIPAKEHHUE;

¢ 00BSCHATHh (PU3UYECKUE SIBJICHUS, TIPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTEKCTE€ CHUTYyalluid NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh IPUYHUHHO-CJICJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—
2 JIOTMYECKHMX IIAaroB C ONopo Ha |—2 u3y4eHHBIX CBOKCTBA
bu3nYecKuX ABICHUH, GU3NIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

epeliaTh pacu€THbIC 3a1adyud B 1—2 JCUCTBUS, HCIOJB3ySd 3aKOHBI U
dbopmyinbl, cBsi3bIBatolMEe (GU3UUECKUE BEJIMUYMHBI: HA OCHOBE aHaJIM3a
yCJIOBHUSL  3aJjaudl  3aluChiBaTh KParkoe YCJIOBHE, TIOACTaBISAThH
dbuznyeckre BeIUYUHBI B (OPMYJIBI U MPOBOIUTH PACUEThI, HAXOIUTH
CIIpaBOYHbIC JaHHBIC, HEOOXOJUMBIE NJIA PEIICHUsl 3a]ad, OIEHHUBATH
PEANMCTUYHOCTh MOTYYCHHON (PU3UYECKON BETUYNHBI;

epacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh TPU T[OMOIIH
¢U3MYECKMX METOIOB, B ONHCAHUM HCCIICIOBAHUS  BBIICIATH
IpOBEPAEMOE MPETIONIOKEHNE (rumore3y), paznuyaTh u
UHTEPIPETUPOBATH MOJYUYEHHBIA PE3yIbTaT, HAXOAUTh OIIUOKH B XOJIE
OTIBITA, JIeJIaTh BBIBOJIBI 110 €r0 Pe3yJibTaTaM;

e[IPOBOJIUTH ONBITHI TI0 HAOMIONCHWIO (UBUYECKUX SBICHUM WU
dbuzmdyecknux  CBOMCTB  Tel:  (OPMYIHpPOBATH  IPOBEPSIEMBIC
NPEINONIOKEHUs,  coOMparb  yCTAaHOBKY M3  MPEIIOKEHHOTO
000pyI0BaHUS, 3aMMCHIBATh X0 OIbITa U (POPMYIUPOBATH BHIBOJIBI;

*BBINIOJHATh MpPSIMbIE W3MEPEHHS PACCTOSHUS, BPEMEHHM, MAacChl Tea,
o0bEMa, CHUIIBI W TEeMIepaTyphl C HCIOJIb30BAHUEM AaHaJIOrOBBIX U
UGpoBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MPUOOPOB € YYETOM
3aTaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

* [IPOBOAUTH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BETUUHHBI
OT APYroi C MCHOJb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTH IIYTH
PAaBHOMEPHO [BWXKYILETOCA Tejda OT BPEMEHM [BHMXKCHHS Tella, CHUJIBI
TPEHUS CKOJIBKEHHSI OT Beca Teja, KauyecTBa 00pabOoTKU MOBEPXHOCTEH
T€JI W HE3aBUCUMOCTU CUJIbl TPEHHUS OT IUIOMAAU CONPHUKOCHOBEHUS
T€J, CWJIbI YIPYTOCTH OT YIJUHEHHUS MPYKUHBI, BHITAJIKUBAIOIIECH CUJIBI
0T 00bEMa MOTrPYXEHHON YacTH Tejla U OT IUIOTHOCTH KUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TejJa, OT DIIyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TEJO, YCIOBHI TIaBaHUS TEN, YCIOBUM paBHOBECHS phluara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWM Yy4E€OHOTO HCCIEIOBaHUS,
coOuparb  yCTaHOBKY Y  BBIMOJHATH  HM3MEPEHHs,  CIEAys
NpEIJIOKEHHOMY — IJIaHy, (UKCUPOBATh PE3YNbTaThl  MOIYYCHHOU
3aBUCUMOCTH (DU3NYECKUX BEIUYMH B BHUJE MPENJIOKEHHBIX TaOIHUI] U
rpaduKoB, enaTh BEIBOBI IO PE3yAbTaTaM HCCIICIOBAHMS;

¢ IPOBOJUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYHUH (IJIOTHOCTH
BEILIECTBA KUJKOCTH M TBEPAOrO TeENa, CHJIA TPEHUS CKOJIbKECHUS,
JaBJI€HUE BO3[yXa, BBITAJIKUBAIONIAs CuUjla, JACHCTBYIOIIash Ha
NOTPYKEHHOE B KHUAKOCTh TEJNO, KOADDHUIMEHT MOJIE3HOTO ACHCTBUS
OPOCTBIX MEXAaHU3MOB), CIEAyd TMPEIIOKEHHON HHCTPYKUUU: TMpHU
BBINIOJIHEHUU HU3MEPEHUN cOOUpaTh SKCIEPUMEHTATbHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOM BEJIMYUHBI;

ecOONIONaTh MpaBWJIa TEXHUKU O€30MacHOCTH Mmpu  pabore C
1a00paTOPHBIM 000PYIOBAHUEM;



e YKa3bIBaTh MPUHIUIIEI ACHCTBUS MPUOOPOB W TEXHUYECKUX YCTPOUCTB:
BECBHI, TEPMOMETP, JTUHAMOMETP, COOOILNAIOIIUECS COCYIbl, OapoMeTp,
phIYar, MOIBIKHBIN M HETIOABMKHBIN 0JI0K, HAKIIOHHAS IIOCKOCTH;

e XapaKTepU30BaTh TMPUHIHUIBI JACHCTBUS H3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX OomUcaHus (B TOM YHCIE:
NOAIINITHUKYA, YCTPONCTBO BOAOMPOBONA, THAPABIMYECKHUN Tpecc,
MaHOMETp, BBICOTOMEp, TOPIITHEBOM HACOC, ApPEeOMETP), HCIOIB3YS
3HaHMSI O CBOHCTBax (DM3WUYECKHX SIBICHHHM W HEOOXOAMMbBIC
¢usnyeckue 3aKOHBI M 3aKOHOMEPHOCTH;

e[IPUBOJIUTH  MpUMEPhl  (HaXOoAuUTh HWH(POpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCITOJIb30BaHMs (PU3NYECKUX 3HAHHWKA B IOBCEIHEBHOMN
KU3HU NI oOecredeHus 0€30MacHOCTH MPU 0OpallleHUH ¢ pudopamu
Y TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbSI M COOTIONCHUS
HOPM 5KOJIOTHYECKOTO TIOBEJICHHSI B OKPYXAIOIICH cperne;

¢ OCYIICCTBIATh OTOOpP WCTOYHMKOB HWH(popmaruu B HTepHEeTe B
COOTBETCTBHHM C 3aJJaHHBIM I[TOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHWH W TyTEM CpaBHEHHUS Pa3IMYHBIX HCTOYHUKOB
BBIJICIIATh MH(POPMAIIUIO, KOTOpAsl SBISCTCS IPOTUBOPEUYUBON HITH
MOXET OBITh HEIOCTOBEPHOIA;

* MICTIOJIB30BATh MPHU BBIMIOJTHCHUU YUCOHBIX 3aJlaHUil HAYYHO-TTONYJISPHYIO
nuTeparypy (U3HYECKOTO COACP)KAHUsS, CIPABOYHBIC MAaTEPHUAIIBI,
pecypchl cetu HMHTepHET, BiaaeTh NpUEMAMH KOHCIICKTHPOBAHHS
TEKCTa, mpeoOpa3oBaHus WH(OOPMAIIMK U3 OIHON 3HAKOBOW CHUCTEMBI B
APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpaTKWE MUCbMEHHBIE U YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 HMCTOYHHUKOB MH(OpMaAIuu (HU3UYECKOTO COAEpNKAHUS, B
TOM 4YHCIIe MYOJIMYHO JenaTh KpaTKue COOOIIEeHHs O pe3yiabTrarax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHM, TMPU ITOM TPAMOTHO
UCIIONB30BaTh HM3YYCHHBIM TOHSATUHHBIN ammapar Kypca (U3UKH,
COTPOBOXKIATh BHICTYIVICHHUE MPE3CHTAINCH;

eIIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUU PACIPENEIAThH
00s13aHHOCTH B TPYINIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJ]a4aMH,
CJIEIUTh 3a BBHINOJHEHUEM IUIaHA JIEWCTBUI, aJ€KBaTHO OIICHUBATh
COOCTBEHHBI BKJIaJl B  JIEITENbHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBA MHECHHE OKPY>KAIOIIIUX.

K xonmy oOyueHuss B 8 KJiacce MpeaMETHBIE Pe3yJIbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIONTUXCS YMEHUM:

* ICTIOJIB30BATh MOHATHS: Macca U pa3MePbl MOJIEKYJ, TEIUIOBOE JIBIKEHUE
aTOMOB W MOJIEKYJd,  arperarHble  COCTOSHHsI ~ BEIECTBa,
KPUCTAJUTMYECKUE M aMOp(HbIE Tella, HACBHIIIEHHBIM U HEHACHIIIICHHBIN
nmap, BJIQXHOCTh BO3[yXa, TeMIeparypa, BHYTPEHHSS DHEPTus,
TEIUIOBOW  JBHUIAaTellb,  J3JIEMEHTApPHBIA  DJIIEKTPUYECKUM  3apsl,
AIIEKTPUYECKOE TOJe, MPOBOAHUKKA U JIUIJICKTPUKH, TTOCTOSTHHBIN
AIIEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;

epa3nUyYaTh SBICHUS (TEIJIOBOE PACHIMPEHHE M CXKaTUE, TEeTuIomepenaya,
TEIUIOBOE  paBHOBECHE, CMavWBaHHWE, KAMWUISIPHBIC  SBICHUSA,
UCTIapeHue, KOHJICHCAIIHS, TUTaBJICHHE, KPUCTAJUTH3AIUS
(oTBepAeBaHUE), KUIIEHHWE, Teronepenaya  (TEMJIONPOBOAHOCTD,
KOHBEKIIHS, U3IYYCHHE), HICKTPHU3AIUS TN, B3aUMOICHCTBHE 3apsJIOB,
necTBuA AIIEKTPUUIECKOTO TOKa, KOPOTKOE 3aMBIKaHHE,
B3aMMOJICHICTBUE MAarHUTOB, ACHCTBUE MarHUTHOTO TIOJIS HA MIPOBOTHUK



C TOKOM, 3JIEKTPOMarHuTHasi MHAYKIHS) O OMMCAHUIO UX XapaKTEePHBIX
CBOICTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JAHHOE (PU3NYECKOE
SIBIICHHUE;

epacno3HaBaTh MPOSBICHUE M3YYECHHbIX (PU3NYECKUX SBIECHUUA B
OKpYy’XarolieM MHpe, B TOM 4uclie (U3NYECKUE SBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSIKEHWE M KaNWULIPHBIE SBIEHUS B NPUPOIE,
KpUCTAJUIBI B Tpupoze, uznydeHne ConHLa, 3aMep3aHHe BOAOEMOB,
MOpCKHEe Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTpUYECKHE SABJIEHHUS B arMocdepe, dBJIEKTPUYECTBO IKHUBBIX
OpraHM3MOB, MarHuTHOe mojie 3eMiM, JApeld TOoICoB, pOJb
MAarHuTHOTO MOJS I KU3HHM Ha 3eMile, MOJSPHOE CUSHUE, TIPH ITOM
NEpPEeBOAUTh  MPAKTUYECKYI0  3adadyy B  yuyeOHYIO,  BBIJEIATh
CYLIECTBEHHbIE CBOMCTBA (MpU3HAKN) (GU3HUECKUX SIBICHUI;

* OIIUCHIBATh U3YUYECHHBIE CBOMCTBA T€N U (PM3UUECKHUE SIBICHHUS, UCTIONb3Ys
¢uznueckue  BENWYMHBI  (TemmepaTrypa, BHYTPEHHSSI  DHeEprus,
KOJIMYECTBO TEIUIOTHI, YAENIbHAS TEIUIOEMKOCTh BEUIECTBA, YACIbHAs
TEIUIOTa TUIABJICHMSI, YAelbHAs TEIUIOTa MapooOpa3oBaHMs, YleabHas
TEIUIOTAa CrOpaHHsl TOIUIMBA, KOI(PPHUIMEHT TOJIE3HOro JeHCTBUS
TEIJIOBOM  MAalIWHbBI,  OTHOCUTENIbHAs  BIAXHOCTh  BO31yXa,
ANEKTPUYECKUI 3apsil, CWIA TOKa, DJIEKTPUYECKOE HAIMpSKEHUE,
CONPOTUBJICHHE TPOBOIHMKA, YIEIBHOE COIMPOTHUBICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh AIIEKTPUUECKOTO TOKA), IPU OMUCAHUU TTPABUIILHO
TPaKTOBAaTh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMYUH, 0003HAYCHUS
U eIUHULIB (U3UUYECKUX BEIIMYUH, HAXOAUTh (OPMYIIbI, CBSI3bIBAIOILINE
TaHHYI0 (U3HYECKYI0 BEJIMYMHY C APYTMMH BEJIMYMHAMHU, CTPOUTH
rpad Ky U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

e XapaKTepU30BaTh CBOMCTBA Tel, (PUIUYECKHUE SIBICHUS M MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH
CTPOEHHUS BEIEeCTBA, MPUHIIUI CYNEPIIO3UIINH MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsna, 3akoH Oma mid ydyacTka LEMu,
3akoH J[koyns—JIeHna, 3ak0OH COXpaHEHUsI SHEPTUH, MPU TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIllMCHIBATh €r0 MaTEMaTHUECKOe
BBIPAKCHUE;

¢ O0BACHATh (PU3NYECKHUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE  CUTyalluid  MPAKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUYMHHOCIIEICTBEHHBIE CBA3U, CTPOUTH OOBsicCHEHHE U3 1—2
JIOTUYECKUX IIar0B ¢ OMOpoil Ha 1-2 M3yUeHHBIX CBOMCTBA (PU3MUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epeliaTh pacu€THbIC 3aJadyd B 2—3 JEHCTBUS, HCIOJIb3ysd 3aKOHbI U
dbopMymbl, cBs3bIBaONMIME (U3MUECKUE BEIIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3aJlayMl 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JJIs pEelIeHWs 3a7a4yd, BBIOMpATh 3aKOHBI W (OpMYyIHI,
HeoOXomuMble JUIsi €€ pelieHus, MPOBOAWTh PACYEThl M CPaBHUBATH
NOJTY4YeHHOE 3Ha4eHHe (PU3MUECKOil BEIMYUHBI C HW3BECTHBIMHU
JAHHBIMU;

epacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIU
(Gu3nYeCKuX METONOB, UCIONB3YsS ONKCAHUE MCCIEIOBaHUS, BBIIEIATH
IPOBEPSEMOE NPEIIONIOKEHNE, OLIEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEACHUS UCCIIEIOBAHUS, JIETaTh BBIBOJIbL;

e[IPOBOJIUTH OMNBITHI 1O HAOMIONEHHIO (UBUYECKUX SIBICHUW WU
bU3MYeCKHX CBOMCTB TeA (KamWJULSIPHBIE SIBJICHUS, 3aBUCHUMOCTH



JABJIEHMS BO3JlyXa OT €ro o0béMa, TemrepaTrypbl, CKOPOCTH Ipoliecca
OCThIBAaHUSI M HArpeBaHUsl TPU HIYYEHUH OT IIBETa H3ydarouen
(mornomaromen) MNOBEPXHOCTH, CKOPOCTh HMCHApeHHs BOABI  OT
TEMIIEPATypPhbl KUJKOCTU U IUIOMIAAN €€ MOBEPXHOCTHU, DIEKTPU3ALUS
T€I U B3aUMOJCHCTBUE DJIIEKTPUUYECKUX 3aps/ioB, B3aUMOJCHCTBUE
MOCTOSTHHBIX MarHWTOB, BU3yaJlM3allisl MAarHUTHBIX MOJIEH MOCTOSTHHBIX
MAarHuTOB, JCHCTBHUS MAarHUTHOTO TMOJS Ha TMPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHUTA, CBOMCTBA AJIEKTPOABUTATENS MOCTOSHHOIO
ToKa): (OPMYJIUPOBATH MPOBEPSIEMbIE MPEANOIOKEHUS, COOUpPAThH
YCTaHOBKY M3 MPEJIJIOKEHHOTO 000PY/I0BaHUS, OMKUCHIBATH XOJ] ONbITAa U
dbopMyITHpOBaTh BHIBOJIHI;

*BBIMOJHATh  NPSIMBIE  U3MEPEHUsT  TeMIEparyphbl, OTHOCHUTEIILHOMU
BIQKHOCTH BO3J/lyXa, CHJIBI TOKAa, HAMpPSKEHUS C MCIOJIb30BAaHUEM
aQHAJIOTOBBIX MPUOOPOB U JATUUKOB (PU3MUYECKUX BEIIMYUH, CPABHUBAThH
pe3yibTarthl  M3MEpeHuid ¢ yd€ToM  3aJaHHOM  aOCOIOTHOM
MOTPEITHOCTH;

e IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKOW BEITUYHHBI
OT JpPyrol ¢ HCHOJAB30BAHUEM TMPSIMBIX H3MEPEHUH (3aBUCHMOCTH
COTNPOTHUBIICHHs] TIPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAAN TMOTEPEUHOTO
CEUCHHUS M YJAEJIHHOTO COIPOTUBICHHS BEIIECTBA IMPOBOIHUKA, CHUIIBI
TOKa, MJYIIETO uepe3 MPOBOIHMK, OT HAMPSIKCHHS Ha IPOBOJHUKE,
UCCJIEIOBAaHUE TOCJIEIOBATEIbHOTO M MapaJIeIbHOIO COEIUHEHUMN
IPOBOJIHUKOB): TUIAHUPOBATh HCCIEAOBAaHUE, COOUpaTh YCTAHOBKY U
BBITIOTHATh U3MEPEHUs, CIeAysl NPEII0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH B BHJE€ TaONHIl U TpaUKOB,
JIeJIaTh BBIBOJIBI IO PE3yabTaTaM MCCIIEIOBAHMUS;

¢ [IPOBOJAUTH KOCBEHHBbIE HW3MEpEHUs (PU3HUECKUX BeTU4YUH (ynenbHas
TEIUIOEMKOCTh BEIIECTBA, COIMPOTUBIEHUE TMPOBOAHMKA, paboTa u
MOIIIHOCTb AJEKTPUUECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COONpaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY, CIeaysl MPEIIOKEeHHONW MHCTPYKIIUU,
Y BBIUKCIISTh 3HAYCHUE BEITHMYUMHBI;

ecOOMIONaT, TpaBWJIa TEXHUKU  OE30MACHOCTH mpH  paboTe C
71a00paTOPHBIM 000PYI0BAHUEM;

e XapaKTepU30BaTh TMPUHLMUIBI JACHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM HA WX OMUCAaHUS (B TOM YHUCIE:
CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, IMapoBasi TypOUHA, aMIIEpMETP,
BOJITMETP, CUETUUK SJIEKTPUUYECKON SHEPIUU, dIEKTPOOCBETUTEIbHBIC
puOOoPHI, HarpeBarelIbHbIE AIIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE TMPEIOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABUTATEIb
MIOCTOSTHHOTO TOKAa), WCIIONIb3Yysl 3HAHUS O CBOMCTBaX (DU3UYECKUX
SABIICHUN U HEO0OXOMUMBbIE (PU3UUECKHE 3aKOHOMEPHOCTH;

epacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U HU3MEPHUTEIbHBIC
npuOOpsl TO CXeMaM W CXEMaTUYHBIM pPHCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHus, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUECKUX
Herne ¢ MOCHeNOBaTeNbHBIM M HapajuleNibHbIM  COEIMHEHUEM
DIIEMEHTOB,  pa3ju4as  yCIOBHbIE  OOO3HAYCHHS]  DIIEMEHTOB
AIEKTPUUYECKUX LCTEH;

e[IPUBOAUTHL  HOpUMEPHl  (HAXOAUTH HUHPOPMAIMIO O  MpUMEpax)
MIPAKTUYECKOTO HMCIOb30BaHUS (PU3NUECKUX 3HAHWI B MOBCEIHEBHOU
KU3HM [ oOecriedeHus: 0e30MacHOCTH MPU OOpallleHUH ¢ pubdopamu



U TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHUS 3A0POBbS U COOIOACHUS
HOPM 3KOJIOTUYECKOTO ITIOBEICHUS B OKPYKAIOLLIEHN Cpere;

¢ OCYILIECTBIIATh MOUCK HHPOpMaUUU (U3MUYECKOIO CONAEP)KAHUA B
NHTepHeTre, Ha OCHOBE HMMEIOIIMXCSA 3HAHUW U IIYTEM CpPABHEHUA
JOTIOJIHUTENbHBIX ~HMCTOYHHMKOB BBIACIATH HMH(GOPMALIMIO, KOTOpas
ABJISIETCS POTUBOPEUMBON UITM MOXKET OBITh HEOCTOBEPHOM;

* ICTI0JIB30BATh MPHU BBINOIHEHUU YUEOHBIX 3aJJaHUN HAYyYHO-TIOMYJISPHYIO
AUTEepaTypy (U3MYECKOrO COAEpKaHUs, CIPABOYHBIE MaTepualbl,
pecypcbl cetu MHTepHET, BiaaeTh IpUEMAMHU KOHCIIEKTUPOBAHUS
TeKcTa, IpeoOpa3oBaHus WHPOpMAIIMK U3 OJHOM 3HAKOBOW CUCTEMBI B
APYTYIO,

eCO3/1aBaTh COOCTBEHHbIE NMUCHBMEHHBIE U KpaTKW€ YCTHBIE COOOIIEHUS,
0000mass MHGOPMAIIMIO W3 HECKOJIBKMX HWCTOUYHHUKOB (DU3UUYECKOTO
COJEp)KaHUsA, B TOM YHUCIE MYOJIUYHO TNPEACTABISATH PpE3YJIbTaThl
IIPOEKTHOM WJIM HCCIIENOBATEIbCKOM  JEATEIBHOCTH, IPU ITOM
rPaMOTHO UCIIOJb30BaTh H3YyYCHHBIM IIOHATUMHBIM amnmapar Kypca
($uU3HKHU, COMMPOBOKAATH BHICTYIUIEHUE MTPE3CHTAIINEH;

e[IpU BBHINIOJIHEHUH Y4YEOHBIX MPOEKTOB M UCCIENOBaHUN (PU3NUYECKUX
NPOLIECCOB pacCIpelesiTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIECHHBIMU 3aJla4aMH, CJICAUTDH 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUU
U KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKIaa B
NEeATENbHOCTD TPYIIIIbL, BBICTPaUBaTh KOMMYHHUKAaTHUBHOE
B3aMMOJIEICTBUE, IPOSBIISS TOTOBHOCTD pa3peiiarb KOH(QIUKTHI.

K xoniy oOydenuss B 9 kjiacce mnpeaMeTHbIE pe3yJabTaTbl Ha 0a30BOM

YpPOBHE JOJHKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHHI:

*HCIIOJI30BATh IIOHATHSA: CUCTEMa OTCYETA, MarepuajbHas TOYKa,
TPaeKTOpUs, OTHOCUTEIIBHOCTD MEXaHUYECKOIO JIBHKCHUS,
nedopmarus (yrnpyras, IacTuueckas), TpeHue, HeHTPOCTPEMUTEbHOE
YCKOpPEHHUE, HEBECOMOCTh M MEPErpy3KH, IEHTP TIKECTHU, aOCOIIOTHO
TBEPAOE TENO, UEHTP TKECTH TBEPAOrO TeEjla, PaBHOBECUE,
MEXaHUYECKHe KoJIeOaHUsi W BOJIHBI, 3BYK, MH(PPa3BYyK U YIBTPA3BYK,
JJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMATHUTHBIX BOJIH, CBET,
OMM30pPYKOCTh U JAIbHO30PKOCTh,  CIEKTPhl ~ UCIYCKaHUA U
nornomienusi, ainbdpa, O0era- U TraMma-u3IydeHUs, U30TOMbI, sAepHas
JHEpreTUKa;

epa3ynuath SABJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEWHOE
JBU)KEHUE, PABHOYCKOPEHHOE NPSMOJIMHENHHOE ABH)KEHHE, CBOOOIHOE
naJeHue  Tel, pPaBHOMEPHOE  JBWKEHHE IO  OKPYXKHOCTH,
B3aUMOJICHCTBUE  Te€Jl, PEAaKTUBHOE JBIKEHHE, KojeOaTelbHOe
IBIDKEHUE (3aTyXalollMe M BbIHYXJICHHbIE KojeOaHus), pEe30HaHC,
BOJIHOBOE IBIKECHUE, OTpakeHue 3BYKa, IPSAMOJIMHENHOE
pacnpoCTpaHEeHUE, OTpPaXEHWE U IPEIOMIICHHUE CBE€Ta, IIOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEIOoro CBeTa B CIEKTP U
CIIO)KEHHME CIIEKTpajbHBIX I[BETOB, HUCIEPCHUS CBETA, E€CTECTBEHHAasd
PaaMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTPA U3TYyUEHMUS)
II0 ONMCAHUIO MX XAapaKTEPHbIX CBOMCTB KU HAa OCHOBE OIBITOB,
JE€MOHCTPHUPYIOLINX TaHHOE (PU3UUECKOE SIBICHUE;

epacmo3HaBaTh TPOSBICHUE M3YYCHHBIX (PU3WYECKUX SBICHUNA B
OKpyXarouieM MHpe (B TOM uucie (pU3NYECKUE SIBICHHUS B HPUPOJE:
NPUJIVMBBl W OTIMBBI, JBWXEHUE IuIaHeT COJHEYHOM CHCTEMBI,
pPEaKTUBHOE JIBHJKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB



KUBOTHBIMH, 3E€MJICTPACEHUE, CEUCMHUYECKHE BOJHBI, IYHAMH, 3XO,
1[BETa TeJ, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIIOTHYECKOe JACHCTBUE
BUJIUMOTO,  yIbTPA(UOIETOBOTO U  PEHTITCHOBCKOTO  M3JIy4YCHHI,
€CTeCTBEHHbIM  paJUOAaKTUBHBIA  (OH,  KOCMHYECKHE  JIy4YH,
paIMOaKTUBHOE M3JIy4YCHUE TMPUPOAHBIX MHUHEPAJIOB, JEHCTBHE
PaIMOAKTUBHBIX W3JIYYEHUW Ha OpraHu3M 4YeJjoBeKa), IpPU ITOM
NEePEBOIUTh  MPAKTUYECKYI0  3aJadyy B  Yy4yeOHYIO,  BBIICTATH
CYIIECTBEHHbBIEC CBOMCTBA (MpU3HAKHU) GU3UUECKUX SIBJICHUN;

* OIIMCHIBATh U3YYEHHBIE CBOMCTBA TeN U (U3UUECKUE SIBJICHUS, UCTIOIb3YS
dbu3uYecKkre BENMYMHBI (CPEIHsII U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JBIKEHHH, YCKOpPEHUE, MepeMeleHre, MyTh, YIiaoBas
CKOpPOCTh, CWJIa TPEHUs, CHJIa YNPYrOCTH, CUJIa TSHKECTH, YCKOPEHUE
CBOOOZHOIO TAaJeHUs, BEC Tella, UMMOYIbC Tela, HMIYIbC CHUJIBL,
MexaHu4eckas paboTa M MOIIHOCTb, NMOTCHI[MAJbHAS DSHEPrusl Tela,
MOJTHATOTO HaJl TOBEPXHOCTHIO 3€MJIH, MTOTEHIIUAJIbHAS SHEPTHS CXKATOU
NPYXKUHBI, KUHETHYECKasi DHEPTHsi, TOJIHAs MEeXaHWuecKas JHeprus,
NepuoJ; U YacToTa KoysieOaHWH, JJIMHA BOJHBI, TPOMKOCTH 3ByKa U
BBICOTA TOHA, CKOPOCTh CBETA, MOKa3arejb MPEIOMIICHUSI CPEeibl), MPU
OTMMCAaHUM TIPABWIBHO TPAKTOBaTh (PM3MUYECKUN CMBICI UCIIOJIB3YEMbIX
BEJIMYUH, O0003HAYCHUS U CIUHUIBI (HU3NUYECKUX BEIMYMH, HAXOIUTh
dbopmyIbl, CBA3BIBAIONINE AAHHYIO (U3UYECKYIO BEIMYMHY C JPYTHUMHU
BEJIMYMHAMU,  CTPOUTH  rpadUKd  HW3YYEHHBIX  3aBHCUMOCTEH
(U3HYECKUX BEIMYUH;

e XapaKTepU30BaTh CBOMCTBA Tel, (PUIUYECKHUE SIBICHUS M TPOIIECCHI,
UCIIONB3YS 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHIIMIT CYTEPIO3UIIMA CHJI, TPUHIIMI OTHOCUTEIBHOCTH [anmmmes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs! UMITYJbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJICHHUST CBETa, 3aKOHBI COXpaHEHUs 3aps0BOTO W MacCOBOIO
qyyceNl TpU SACPHBIX peakIUsX, IMpU OSTOM JIaBaTh CJIOBECHYIO
(OpMYTUPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTeMaTHYECKOE BHIPAKCHHE;

¢ O0BACHATh (PU3UYECKHE MPOIECChl W CBOMCTBA TeN, B TOM YHCIE U B
KOHTEKCT€  CUTyalluid  MPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBIISITh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUThH OOBSICHEHUE U3 2—
3 JOrM4ecKux IIaroB ¢ Omnopod Ha 2-3 U3YYEHHBIX CBOMCTBA
bu3UYeCKUX SBICHUH, (HU3NICCKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

epemaTh pacy€THhIC 3a7aud (OmMHparoIIuecs Ha cucreMy wu3 2-3
YPAaBHEHHI), HCIONB3YyS 3aKOHBI W  (OPMYIBI,  CBS3BIBAIOIINE
duznueckne BEeNWYMHBI: HAa OCHOBE aHajdu3a YCJIOBHUS 3aJadu
3alHUChIBaTh ~ KPAaTKOE YCIOBHE, BBISABIATH  HEJOCTAIONIUME WU
M30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (DOPMYIIBI, HEOOXOAMMBIC
JUISL pelieHus, MPOBOAUTH Pacy€Thl M OLEHUBATh PEATMCTUYHOCTH
MOJTyYEHHOTO 3HaYeHUS (PU3UUECKON BEITMINHBL;

epacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPU T[MOMOIIU
(GU3HUECKIUX METOJOB, UCIONB3Ysl OMUCAHUE UCCIICIOBAHUS, BBIICISTH
IPOBEPSIEMOE MPEANON0KEHHE, OLEHHBaTh MPABUIBHOCTD MOPSIKA
NPOBEJICHUSI WCCIICJIOBAHMS, J€NaTh BBIBOABLI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOACHUH U OTIBITOB;

e [IPOBOAUTH OMBITHI TIO HAOMIONCHUIO (PU3NYECKUX SBICHUUW WU
du3MYeCcKrX CBOMCTB TeN (M3yueHHe BTOporo 3akoHa HbioToHA, 3ak0HA
COXpaHEHHUs SHEPruu, 3aBUCUMOCTh MEPHUOJA KOJeOAHUN MPYKHUHHOIO
MasTHUKA OT MacChl TPpy3a M )KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTH OT



aMIUTUTYAbl MaJbIX KoJeOaHUW, NPSIMOJIUHEHMHOE pacmpocTpaHEHUE
CBETa, pasjio)keHue O0enoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300pakeHUs B MJIOCKOM 3€pKajie U CBOMCTB M300paXeHHs peaMeTa B
coOuparolel JTuH3e, HaOM0AEHUE CIIOMIHBIX U JMHEHYAThIX CIEKTPOB
U3JIYYCHUS): CaMOCTOSITEILHO COOMpATh YCTAaHOBKY U3 H30BITOUHOTO
HaOopa OO0OpYIOBaHHWs, OIMCHIBATH XOA ONBITA W €ro Pe3yJIbTaThl,
dbopMyTHpoOBaTh BHIBOJIHI;

* [IPOBOJIUTH TIPU HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUM, OTpeaesis
CpelHee 3HAYeHUE Hu3MepsieMol BeaMYMHbI (POKYCHOE paccTosHuE
coOuparolel JIMH3bl), OOOCHOBBIBATH BBIOOpP crHocoba H3MEpeHus
(M3MEpPUTETHLHOTO TIPUOOpPA);

e [IPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PHM3MUECKHX BEIUYHH C
UCTIONB30BaHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHU
NpYU PaBHOYCKOPEHHOM JIBIKCHUH 0e3 HadaJbHOW CKOPOCTH, Tepruojia
KOJIeOaHU MaTeMaTUYeCcKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yIila OTPa)KE€HUsl CBETa OT yIJia MaJIeHus U yIia NpejoMJICHUs OT yria
najieHus): TJIaHUPOBaTh MCCIIEJOBAHUE, CaMOCTOSTEILHO COOMpAaTh
YCTaHOBKY, (UKCHUPOBATh pPE3yIbTaThl MOJYyYCHHOW 3aBUCHMOCTH
(GU3NYECKUX BEIWYNH B BUJC TAONHIl U TpadUKOB, JIeJaTh BBHIBOIBI IO
pe3yabpTraraM UCCIeI0BaHuS;

e [IPOBOJIUTh KOCBEHHBIE HW3MEPEHHsI (U3NYCCKUX BEIMYUH (CpETHSII
CKOPOCTb W YCKOPEHHME Tella IPH PAaBHOYCKOPEHHOM JIBHKCHUH,
YCKOpEHHE CBOOOMHOTO TaJeHUs, KECTKOCTh MPYKUHBI, KO HUIIHeHT
TPEHUs] CKOJIbKEHUSI, MeXaHW4eckas padoTa W MOIIHOCThb, 4acToTa U
nepuoa  KoyiieOaHWW MaTeMaTMuecKoro W TNPYKMHHOTO MAasTHHKOB,
ONTHYECKass Cuja COOMparoIIel JIMH3bL, pPAaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh U3MEPEHHsI, COOMPATh AKCIIEPUMEHTATIBHYIO YCTAHOBKY U
BBIMIOJHATh ~ M3MEPEHMsI, Cleayd NpeUIOKEHHOW  HMHCTPYKIIUH,
BBIUUCISATh 3HAUYEHHE BEIMYMHBI M AHAIM3UPOBATh IMOJYYCHHbBIC
pEe3yabTaThl C YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHHUM;

ecOOMIONAT, TpaBWJIa TEXHUKH OC30MACHOCTH MNpH  paboTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

epa3NuyaTh OCHOBHBIE NPHU3HAKK M3YUYCHHBIX (PU3UYECKUX MOJIEIICH:
MaTepuaabHas TOYKa, aOCOMIOTHO TBEPAOE TEIO0, TOUCUHBIM MCTOUHUK
CBeTa, Jy4, TOHKAas JIMH3a, IJIaHETapHas MOJENb aroMa, HyKJIOHHas
MOJIEIh aTOMHOTO SI/Ipa;

e XapaKTepU30BaTh TMPUHUMUIBI JACHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha WX omucaHus (B TOM YHCIE:
CIUJOMETp, NAaTYUKH TOJOKECHHSI, PACCTOSHUS W YCKOPEHHsI, pakeTa,
9XOJIOT, OYKH, TIEpHUCKON, (¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOII, JTO3UMETp, Kamepa BuibcoHa), MCHOIB3ys 3HAHUS O
CBOMCTBaX (U3MUECKUX SBICHUH U HEOOXoAuMBbIe (U3HUECKUE
3aKOHOMEPHOCTH;

* ICTIOJTB30BATh CXEMBI I CXeMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOIOTUYECKUX MPOILIECCOB
Opy peuIeHHH y4eOHO-MPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMBl AJIs
MOCTPOCHUS U300paKEeHUH B MIIOCKOM 3€pKaJie U COOMpAIOIIEH JINH3E;

*[IPUBOAWTL  NPUMEPHl  (HAXOAWUTH  HMH(MOPMALMIO O  [pUMEpax)
MPAKTHYECKOTO MCIOIB30BAHMS (PU3NUECKUX 3HAHUN B MOBCEAHEBHOMN
KU3HM [ oOecriedeHus 0e30MacHOCTH MPU OOpallleHUH ¢ pudopamu
Y TEXHUYECKHMH yCTPOMCTBAMHU, COXpAHEHHS 310POBbS M COOTIONCHUS



HOPM 3KOJIOTUYECKOTO ITIOBEICHUS B OKPYKAIOLLIEHN Cpere;

¢ OCYIIECTBIIATh MOMCK HHPOpMaUUU (U3MUYECKOIO CONAEP)KAaHUA B
Nutepuere, camocrtosiTenbHO (GOPMYIUPYST TOWMCKOBBIA  3ampoc,
HaXOOWUTh  IIYTM  ONpPEHEICHUS  JOCTOBEPHOCTH  IOIYy4YEHHOM
uH(pOpPMALlMM HAa OCHOBE HMMEIOUIUMXCA 3HAHUM W JIOMOJHUTEIBHBIX
VICTOYHUKOB;

* ICTI0JIB30BATh MPHU BBINOIHEHUU YYEOHBIX 3aJJaHUN HAYyYHO-TIOMYJISPHYIO
AUTEepaTypy (U3MYECKOrO COAEpKaHUs, CIPABOYHBIE MaTepualbl,
pecypcbl cetu MHTepHeT, BnajeTh IpUEMAMHU KOHCIIEKTHPOBAHUSA
TEKCTa, MpeoOpa3oBaHusl HH(OPMAIIMK U3 OIHON 3HAKOBOM CHUCTEMBI B
APYTY1O,

*CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOLIECHUS Ha OCHOBE
UH(POPMALIMM U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COAEpKaHUs,
nyOJIMYHO IIPEACTABIATH pe3yIbTaThl IIPOEKTHOMN WU
UCCIIEI0BATENILCKON AEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3yYEeHHBI TOHATUMHBIA anmapaTr HM3y4yaeMoro pasiaena (Qu3uku u
COMPOBOXKJATh BBICTYIICHHWE Mpe3eHTalueld ¢ y4eéToM OCOOEHHOCTEH
ayIUTOPUHU CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
KoaunuecTBo yacoB
Ne HaunmeHoBaHue pa3ienoB K - DJIeKTpOHHbIe (LM(pPOBHIE)
n/m | ¥ TeM NPorpamMmmbl Bceero OHTPOJILHbIE PAKTHYECKHE o0pa3oBaTesibHbIE Pecypchl
padoThI padoTbI
Pasnen 1. @usuka u e€ posib B NO3HAHUHU OKPY/KAIOLIEro MUPA
bubmoreka [IOK
11 Dusnia - Hayka 0 NpUpoe 2 https://m.edso0.ru/7f416194
bubmoreka IIOK
1.2 dusnyeckre BEINYNHEI 2 1 https://m. edsoo.ru/7f416194
13 EcrecTBeHHOHAay4YHBIN 5 1 bubmuoteka LIOK
' METOJ, IO3HAHUS https.//m.edso0.ru/7f416194
Wroro no pazneny 6
Pasnen 2. [lepBoHavyajibHbIe CBeJIeHUS 0 CTPOEHMH BelleCTBA
bubmoreka IIOK
2.1 Crpoenue semectsa 1 https://m.edsoo.ru/7f416194
2.2 ii?/lﬁiiﬁ%fmne YACTHII 2 1 bubinorexa LIOK
' https://m.edsoo.ru/7f416194
BEIIICCTBA
23 ArperarHbl€ COCTOSIHUSA 2 bubmuoteka LIOK
' BEIECTBA https://m.edsoo.ru/7f416194
Wtoro no pazgeny 5
Pa3zgen 3. /IBu:keHHe U B3auMoaeiCcTBHE TeJl
bubanoreka [IOK
5.1 Mexanmieckoe ABHKCHHE 3 https://m.edso0.ru/7f416194
39 WNuepuus, macca, 4 1 bu6muoreka IIOK

IIJIOTHOCTB

https://m.edsoo.ru/7f416194
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bubmuorexa IIOK

3.3 Crna. Buner e 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBinenne TBEPABIX TeJl, :KUIAKOCTEH U ra3oB
Hasnenue. [lepenaya
41 JTABJICHUS TBEPIABIMU 3 bubmoreka [IOK
) TeJIaMH, JKUJIKOCTIMH U https://m.edso0.ru/7f416194
rasamu
bubmoreka [IOK
4.2 HAasnenue KuakocTu 5 https://m.edsoo0.ru/7f416194
bubmoreka IIOK
4.3 ATMOC(EPHO® TaBNeHHE 6 https://m.edsoo0.ru/7f416194
e I o | B ok
) pyX https://m.edso0.ru/7f416194
TEI0
Hroro no pazneny 21
Pasnen 5. PaGora u MomHOCTB. JHeEprus
bu6moreka [IOK
51 PaGora u MOMEOCTH 3 1 https://m.edsoo.ru/7f416194
bu6moreka IIOK
5.2 IIpocThie MeXAHMIMBI 5 1 https://m.edsoo.ru/7f416194
bubanoreka [IOK
5.3 Mexanmteckas SHEprus 4 1 https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB 68 12

110 ITPOT'PAMME
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8 KVIACC

HaumeHoBaHue KoJsinyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LM(pPOBHIE)

a3J1eJ10B U TeM
wo | P Beero KonTpoiabHbIe IIpakTuyeckue 06PA30BATEIIBLHBIE PECYPChI
NporpaMmel padoThI padoTbI

Paznea 1. TenioBble siBJCHUSA

11 Crpoenue u cBoiicTBa 5 bubmuoteka LIOK
BEILIECTBA https://m.edsoo.ru/7f4181ce
1.2 TemmoBbIie mpoIecChl 26 1 5 E&HE;T;(;E%}? f4181ce
Wroro mo pasneny 28
Pasznes 2. diieKTpruyecKkue ¥ MarHUTHbIE SIBJICHUS
DIEKTPUYECKHIE
21 3apsibl. 3apsyKCHHbBIC 7 1 bubmuoteka LIOK
Tea U ux https://m.edsoo.ru/7f4181ce
B3aNMOJIeIICTBHE
29 [TocTostHABIH } 20 1 7 bubmuoreka [{JOK
ANEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 1.5 Et?gﬂﬁr%fé{;gg}g f4181ce
24 DNeKTpOMarHuTHas 4 bubmuoteka [IOK
VHJYKIUS https://m.edsoo.ru/7f4181ce
Wtoro no pazgeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB TIO ITPOI'PAMME



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

HaumenoBanue Koan4vecTBo yacon
Ne A3CII0B U TeM K - DJIeKTpOHHbIe (LM(pPOBHIE)
n/m | PN Bcero OHTPOILHBIC pakrirdeckue o0pa3oBaTesibHbIE PeCcypChl
nporpamMmbl padoThI padoThl
Paznen 1. Mexanndeckue siBJIeHHs
Mexanuueckoe
1.1 NIBIKEHUE U CII0COOBI 11 1 Bubmiorexa HOK
https://m.edsoo.ru/7f41a4a6
€ro OINMMCAHUS
. bubmoreka IIOK
1.2 Bsaumonerictaue Ten 19 1 3 https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
1.3 3aKOHEI COXpaHCHHUS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. Mexann4deckue KoJ1e0aHUS H BOJTHBI
21 Mexanndeckue 7 3 bubmuoreka [{JOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4YeCcKre BOJIHEL 8 1 3 bubmmoreka [IOK
' 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasjen 3. JjeKTpOMAarHuTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHbI
DJIEKTPOMAarHUuTHOE
31 1oJie u 5 2 bubanoreka [IOK
' AJIEKTPOMArHUTHbHIC https://m.edsoo.ru/7f41a4a6
BOJIHBI
HWroro no pazgeny 6
Paznen 4. CBeToBbI€ SIBJICHUS
4.1 3aKOHBI 4 2 bub6muoreka IIOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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pacnpoCTpaHeHUsl CBETa

https://m.edsoo.ru/7f41a4a6

42 JInH3BI M ONITHYECKHUE 6 3 bubnuoteka LIOK
' puOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 2 bubmoreka [IOK
' CBETa B CHEKTP https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 13
Pasznes 5. KBanToBbIE SIBJICHUS
)4
5.1 n(frrJIIS(I)CK?;IIII//IIZ I(/:IBeTa 4 1 bubmorexa [JOK
' a https://m.edsoo.ru/7f41a4a6
aTOMOM
52 Crpoenue aToOMHOTO 6 1 bubmuorexa [JOK
) sapa https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
5.3 Fnepurie peaxim 9 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 19
Pasnen 6. [loBropuTeibHO-00001IaK0 1M MOTYJIb
[ToBTOpeHue n
6.1 00001IeHHe 9 2 bubmmoreka [IOK
' coJiepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢busuku 3a 7-9 Kmacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102 97

YACOB IIO ITPOI'PAMME
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