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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo (u3KMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsSI COCTaBJICHAa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Ttakxke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeamera «Pu3nukay.

Conepxxanue  mporpaMMbl 0 (U3MKEe  HampaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ynbTaraM  OOyudeHHus, a  TakKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMS.

IIporpamma 1o ¢u3uKe yCcTaHAaBIUBAET paclpesieieHne y4eOHOro mMarepuana Mo rojiam
oOyueHust (o KJjaccam), NpeAjaraeT NIPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsA MPEIMETHOIO COACpXKaHUS M Y4E€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCs.

[Iporpamma 1o ¢u3uke pazpaboTaHa C LENBI0 OKA3aHWS METOJMYECKOW MOMOIIU
YUUTENIO B CO3JIaHUU paboueii mporpaMMbl IO YI€OHOMY TPEIMETY.

®usuka SBIFETCA CUCTEMOOOpA3YIOUIMM  JJI  €CTeCTBEHHO-HAyYHBIX  y4e€OHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJIEHUH, H3y4aeMbIX
XUMHeH, Ouonoruei, acrpoHomued u ¢u3zndyeckoil reorpaduelt, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUHYIO KapTUHY MHUpa, IPEJOCTaBiIseT Hauloee siCHble 00paslibl MPUMEHEHUS
HAY4YHOTO METO/Ia MO3HAHMsI, TO €CTh ClI0co0a MOIy4YeHUs TOCTOBEPHBIX 3HAHUN O MUpeE.

OnHa U3 rIaBHBIX 3a]a4 (U3nYecKoro oOpa3oBaHUs B CTPYKType 00Iero oopa3oBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3ydyenne ¢usukun Ha 0a30BOM YpOBHE MpEAIOaraeT OBJIAJEHUE CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHNUS,

OLIEHUBATh U MTOHUMATh OCOOEHHOCTH HAyYHOI'O HCCIIEIOBAHUS;

MHTEPIIPETUPOBATh JTAaHHBIE M MCIIOJIb30BaTh HAayYHbIE JOKA3aTENbCTBA I MOJYyYEHUS
BBIBOJIOB.

Ienn u3ydyeHuss U3MKUA HAa YpPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs OIpENesIeHbl B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxk1€HHON pemeHneM Komnermn MunncreperBa npocsenieHus: Poccuiickonn @epepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Hean nzyvyenus pU3NKu:

npuoOpeTeHne HHTEpeca U CTPEMIICHHUS 00YJarOIUXCs K HAYYHOMY U3Y4YEHHUIO TPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAe TMO3HaHUA H  (HOpMHUpPOBaHHE
HCCJIEI0BATEIBLCKOTO OTHOIIECHUS K OKPYXKAIOLIUM SIBICHUSAM;



(bopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3YYEHHUS OCHOB CTPOCHUS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopmMHupoBaHKE MPEACTABICHUNA O PONU (PU3MKH JUISL Pa3BUTUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTH;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymedl mnpodeccHoHaTbHON
NESTEIIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJArOTOBKAa K JajbHEilieMy OOyYeHHI0O B 3TOM
HaIpaBJICHUU.

JlocTumkeHne 3THX LeJedl mporpaMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

npuoOpeTeHne 3HaHUH O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKHX, TETIJIOBBIX,
JIEKTPUICCKUX, MATHATHBIX U KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHne yMEHHWH ONMUCHIBaTh W OOBSICHATH  (U3UYECKUE SIBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

OCBOGHHE METOJOB pEIICHHUs] MPOCTEUIINX pPACYETHBIX 3a7ad C MCIOJIb30BAHUEM
buznyecKux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHHI HAOMIOAATh MPUPOIHBIC SBICHUS U BHIIOIHATH OIBITHI, JJA0OPAaTOPHBIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHMUS C UCTIOJIb30BAHUEM H3MEPUTEIHHBIX PUOOPOB;

ocBoeHHE MPUEMOB paboThl ¢ HWHPOpMAIUEH (QUINISCKOro COJMCPIKAHUS, BKIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSX (DU3MKH, aHAIM3 M KPUTHYECKOE OICHHBAHUE
uH(popMaLuu;

3HAKOMCTBO CcO chepaMu MpoPecCHOHATIBHON ACSITENHHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JTOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHuUs
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemelii B mporpamMme Mo (u3uke MepedeHb J1adDopaTOPHBIX padOT U OIBITOB
HOCHUT PEKOMEHATEIbHBIN XapaKTep, yUUTEIb JIelaeT BIOOp MPOBEAEHHS 1a00paTOpHbIX padoT
U ONBITOB C y4€TOM UHAMBUAYAJIbHBIX  OCOOEHHOCTEM  OOydaroluxcsi,  CIHCKa
AKCIEPUMEHTAJbHBIX 33JaHUN, NpEIaraéMblXx B paMKaX OCHOBHOTO TIOCYJapCTBEHHOTO
9K3aMeHa Mo (PU3UKe.

COJEP/KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoze. SABnenus npupoasl. PusndecKkue sBICHUSA: MEXaHUYECKHE,
TEIJIOBBIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckue BenuuuHbl. M3mepenue ¢Qusnueckux BenuuuH. dusnueckue MnpuOOPHI.
ITorpemHocTs n3MepeHuid. MexayHapoiHast cucTemMa €IMHMULI.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAYKH M3ydYaloT Npupoiay. EcTtecTBeHHO-HAy4YHBII
METOJ TO3HaHMA: HaAOJIIOJEHUE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHHUE THUIIOTE3,
HKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHE HalmonaemMoro spieHus. Onucanue
(UBUYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.



MexaHnyeckue, TeIIoBbIe, IEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

@dusnueckue MpuOOpPHl M MPOLEAypa MPSAMBIX W3MEPEHUH aHAJIOrOBBIM M LU(POBBIM
npudopom.

Jlabopamopuvie pabomul u onvimol.

Omnpenesnenue eHbl JeIeHUs MIKaIbl H3MEPUTEIHHOT0 Ipruodopa.

N3MepeHne paccTosTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MajbIX TeJ.

N3mepenune TemiepaTypbl IpU IOMOIIM KMJIKOCTHOIO TEPMOMETpa U JaTdyuKa
TEMIEPATYPHI.

[IpoBenenue wucciaenoBaHus MO NPOBEPKE TUIOTE3bl: JAJbHOCTh IOJETA LIApHKa,
MYLEHHOTO FTOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. ONbIThI, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBrkeHue dactull BemiecTtBa. CBSi3b CKOPOCTH JBHJKEHMSI YacTHUL[ C TeMIIepaTypoil.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHUE U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B, JKUIAKOCTEHW U  TBEPABIX
(kpucTayinyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Habntonenue OpoyHOBCKOTO JABHKEHHUSL.

Ha6monenue nuddysun.

Habmonenue saBrneHui, OOBACHSAIOMUXCS MPUTSHKEHUEM WIM OTTAIKHBAHHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopuvie pabomsl u onsimol.

OreHka n1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHuEeM (hoTorpaduii).

OnpIThI 10 HAOIOJEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.

OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexannueckoe JBHKeHHE. PaBHOMepHOE M HepaBHOMEpHOE JIBMXKEHHE. CKOpPOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBUKEHUM. Pacd€T myTH U BpeMEHU IBUKEHUS.

SBnenne wHepuMU. 3aKOH WHEpUMU. B3amMonencTBue Tesl Kak MPUYMHA W3MEHEHHS
CKOPOCTH JIBWKeHHUS Teld. Macca kak Mepa uMHepTHOCTH Tena. [lnoTHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIECTBA.

Cwia kak XxapakTepucTuka B3aumoneuctBus Ten. Cuma ynpyrocth M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBIeHHE TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec Ttema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoil. PaBHozelcTByronas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienne MmexaHn4eckoro IBHKEHUS Teja.



H3MepeHnne CKOpOCTH MPSMOJIUHENHOTO JBUKECHUSI.

Habnronenue siBleHUs] HHEPLIUH.

Habnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUU Tedl.

CpaBHeHHUE Macc 10 B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO [BIDKEHHUs (IIapuKa B JKUIKOCTH, MOJAEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

Omnpenenenue cpeqHeil CKOPOCTH CKOJNbKEHUS Opycka WM IIapuKa IO HAKJIOHHOM
IJIOCKOCTH.

Onpenenenye IOTHOCTU TBEPJIOTO TeENA.

OnepIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTSDKEHUS (JepopMaiuu) MPYKUHBI OT
IIPUJIOKEHHOM CHJIBI.

OnbIThL, TEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHHsSI OT Beca Tejla U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, (KUAKOCTEN U ra3oB.

HaBnenue. CnocoObl yMEHBIICHUS W YyBEJIMYEHHUs JaBieHus. JlaBneHue Trasa.
3aBUCUMOCTh JJaBJIEHU ra3a oT 00béMa, Temneparypsl. [lepenaua naBiaeHust TBEPIbIMU TelaMH,
KUAKOCTAMU U razamu. 3akoH [lackand. [IHeBMaTnyeckue MamMHbL. 3aBUCHMOCTH JaBJICHUS
KUAKOCTU  OT TiyOmHbl. ['mapocratuueckuit  mapagokc.  CooOmiaronigecs:  COCyJbl.
['unpaBnnyeckue MeEXaHU3MBI.

Atmocdepa 3eman u atMocepHoe aaBineHue. [IpUUYMHBI CyIIECTBOBaHUS BO3IYIIHOM
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue atMocdepHOro naBieHusi. 3aBHUCUMOCTh
aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBue KMAKOCTM M Traza Ha IOTPY)KEHHOE B HUX Teno. Brltankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JABJIEHUS T'a3a OT TEMIIEPATYPh.

[Tepenaya naBieHUs KUJIKOCTHIO U Ta30M.

Coobmarommuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBIEHHUS.

3aBHCHUMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOrPYKEHHON YacTH TeNa U MIIOTHOCTH
KHUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue 1aBaHMs TeN: IUJIaBaHWE WM TMOTPYXKEHHE Tel B 3aBHCHUMOCTH OT
COOTHOILIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJEC OT 00bEMa MOTPYXKEHHOH B KUAKOCTDH
4acTH Tela.

OmnpeneneHre BBITAJIKUBAIOIIEH CHUIIBL, JACWCTBYIOLIEH Ha Teno, NOTPyXKEHHOE B
AKUIKOCTB.



[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHJIbI, AEHCTBYIONIEH HA TEJIO B KUJIKOCTH,
OT Maccsl TeJa.

OnpIThI, EMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIKUBAIOLIEH CHJIbI, NEHCTBYIOLIEH Ha
TEJO B )KHUJKOCTH, OT 00bEMA MOTPYKEHHOU B KHUAKOCTh YACTH TEJIA U OT TUIOTHOCTHU KHUJIKOCTH.

KonctpynpoBanue apeoMmerpa WIM KOHCTPYHPOBAaHUE JIOAKM U OIpeaelieHHue €€
rPpy30M0AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. DHEpPrus.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass 3Heprus. KuHeTtmueckas W mnoTeHHuanbHas sHeprus. I[IpeBpaunieHue
OJIHOTO BU/1a MEXaHUUECKON SHEPTUU B IPYroil. 3aKOH COXPaHEHUS JHEPIHH B MEXaHUKE.

Hemoncmpayuu.

[IpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenve pabOThl CHJIBI TPEHUS TMPH PABHOMEPHOM JBIDKCHHUU Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3yuenne 3aKoHa COXpaHEHUS MEXaHUYECKOM SHEPIUH.

8 KVIACC

Pa3nea 6. TenuioBbie siBJIeHUS.

OCHOBHBIE TOJOXEHUS MOJEKYJISIPHO--KHHETUYECKOH TEOPHUHM CTPOEHUS BEIIECTBA.
Macca u pazMepsl aToMOB U MOJEKYJI. OIBITBI, NMOATBEPKAAOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Monenu TBEpAOro, KHUAKOTO U ra3000pa3HOro cocTOsHUM BemlecTBa. Kpucramiueckue
u amop¢ubie Tena. OOBSICHEHHE CBOWCTB Tra3oB, XUAKOCTEH M TBEPIBIX TEJN Ha OCHOBE
MOJIO)KEHUH MOJIEKYJISIPHO--KUHETHUYeCKO Teopuu. CMauMBaHHE M KallWUIIPHBIE SIBJICHUS.
TennoBoe pacmIMpeHne U CKaTHe.

Temneparypa. CBsi3p TeMIlepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBHXKEHHUS YacTHILI.
Buytpennsis sHeprusi. CrocoObl HU3MEHEHMs BHYTPEHHEW »OSHEprum: Terionepenadya u
coBepieHre padoThl. Bupl Temionepeaayn: TeIONpOBOIHOCTb, KOHBEKIHS, U3TyUEeHHUE.

KonuyectBo TerioTsl. YjaenbHas TEIMIOEMKOCTb BeIIECTBa. TemaooOMeH M TemIoBoe
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. I[lnaBrneHue um oTBepleBaHUE KPUCTATTUMYECKUX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u KoHueHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Bnaxnocts Bo3ayxa.

OHeprus TomMBa. Y iejbHasi TEMJI0Ta CTOPAHMUSL.

[Mpuntunsr paGotel TerioBbix asurateneit KIIJ[ teroBoro nBurarens. TeroBble
JIBUTATEIIN U 3alUTa OKPYKAIOLIEH CPEb.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGnronenue siBieHNi cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.

Habnronenue TeroBoro pacumpeHust Tel.

V3meHeHne naBneHHs ra3a Mpu U3MEHEHHH 00bEMa M HarpeBaHUH WIIA OXJIAXKICHHUH.

[IpaBuna n3amepeHus TeMIepaTypsl.

Buasl Tenionepenaun.

OxunaxieHre Ipy COBepUICHUH PabOThI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHeHHE TEMIOEMKOCTEN pa3INYHbIX BELLECTB.

Habnronenne KuneHusl.

HabnroneHne mocTosHCTBA TEMIIEpaTyphl ITPH TUTABJICHHH.

Mopaenu TerIoBbIX ABUTaTENIEH.

Jlabopamopnuvie pabomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKEHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.

OnpIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TE.

Ornpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OmnbITH, OEMOHCTPUPYIOIIME 3aBUCHMOCTH JaBICHHS BO3JyXa OT ero o0némMa u
HarpeBaHus WIN OXJIaKICHHUSI.

[IpoBepka rTHMOTE3bl JUHEWHONW 3aBUCUMOCTH [JUTMHBI CTOJOMKA JKHAKOCTH B
TEPMOMETPHUUYECKON TPyOKE OT TEMIIEPATYPHI.

HaGntoneHue M3MeHEHHMs BHYTPEHHEH SHEpruM Tejla B pe3yibTaTe TeIuloneperaud U
paboThI BHELIHUX CHJL.

HccnenoBanue siBIeHUS TEIJIOOOMEHA MPU CMEIINBAHUU XOJIOJHON U ropsiueil BOAbI.

OmnpeneneHne KOIMYECTBA TEIUIOTHI, MTOJIYYEHHOTO BOJIOHM NP TEMI00OMEHE C HarpeThiM
METAITMYECKUM LIUIUHIPOM.

Onpenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHus.

OmnpenenieHne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

Onpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onextpuszanus Ten. /[Ba pona aiIeKTpUYECKUX 3apsAaoB. B3aumoneicTBue 3apsyKeHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMUYMHBI
3aps0B U PACCTOSTHUS MEXKTY TEIaMH).

OnexTpuueckoe nosie. Hanpssk€HHOCT anekTpudeckoro nois. [lpuHnun cynepno3unuu
AIIEKTPUYECKHUX IoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenun snexTpudeckux 3apsioB. DJIEMEHTapHbIA 3JIeKTpudeckuil 3apsa. CtpoeHue
aTtoMa. IIpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

DONEeKTpUUECKUH TOK. YCIIOBUS CYLIECTBOBAaHMS JJIEKTPUYECKOTO TOKa. VcTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.



OnekTpuyeckas 1nenb. Cuna Toka. DjeKkTpuuyeckoe HampspkeHue. ConpoTHBIIECHUE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE TPOBOTHUKOB.

PabGota M MOUIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma. Dnextpuyeckue
[[ENU U MMOTPEOUTENN IIEKTPUIECKON dHEprun B ObITYy. KOpoTKOe 3aMbIKaHue.

[Toctosinubie MarHuThl. B3aumoJeHCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe IMoJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue 1S )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
JNEKTPUYECKOT0 TOKa. [IpuMeHeHne 31eKTpOMaruHuToB B TeXHUKE. J[eficTBUE MarHUTHOTO OIS
HAa TMPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lMcmonb3oBaHue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OneiTel  @apaness. SfIBieHue 3JIeKTpOMarHUTHOM uHAyknuu. [lpaBwio  Jlenna.
Onekrporerepatop. CrocoObl TOMyYEHUS DIIEKTPUYCCKOW DHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3aius Tel.

JIBa posia »JIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.

YCTpoiCTBO U ACMCTBHE AIIEKTPOCKOTIA.

DnexTpocTaTUuecKas HHAYKIHS.

3aKOH COXpaHEHUs ICKTPUUCCKUX 3aPsI0B.

[TpoBOAHUKY U AUDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHHUH 3JIEKTPUUYECKOTO OIS,

HcTouHnKy MOCTOSTHHOTO TOKA.

JlelicTBUS 2IIEKTPUYECKOTO TOKA.

DNEeKTPUYECKHUM TOK B )KUJIKOCTH.

I"a30BBbIi1 pasps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpuyecKoro HanpsHKEHUS BOTBTMETPOM.

Peocrar n marasuH cOnpOTHUBIICHHUN.

B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3JIEICHHS TIOJTI0COB MarHUTa.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnsIT Opcrena.

MarsuTHo€e noje ToKa. DIeKTPOMArHurT.

JleficTBe MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

UccnenoBanue sSBIEHUS SIEKTPOMArHUTHON WHIYKITHH.

Omnbrter @apanest.

3aBHUCHMOCTD HaIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3SHUKHOBEHHS.

DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomol u onvimol.

OnbITHI 10 HAOTIOCHHUIO STIEKTPU3AIUH TNl HHIAYKIIMEH U MPU COMPUKOCHOBEHUH.

HccnepgoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U AUDJICKTPUKH.

CoOopka u mpoBepKa pabOThl AIEKTPUIECKON e MTOCTOSTHHOTO TOKA.

W3mepenue u peryinpoBaHHe CUIIbI TOKA.



W3mepenue u peryInpoBaHue HAPSHKCHHUS.

HccenenoBanue 3aBUCHMOCTH CWIIBI TOKA, MAYLIETO Y€PE3 PE3UCTOP, OT COIPOTHUBIICHUS
pe3ucTOpa U HAPSKEHUs HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO COMPOTUBIICHUS IPOBOIHUKA
OT €r0 JUIMHBI, IUIOIIA/IX TONIEPEYHOI0 CEYEHUS U MaTepHUalIa.

IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUW IPU MOCIEI0BATEIbHOM COCIMHEHUHU JBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia AJIs CUIIBI TOKA IIPH MAPAJIEIIBHOM COSAMHEHUH PE3UCTOPOB.

Onpenenenue paboOThI HIEKTPUYECKOIO TOKA, UIIYLIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEpE3 JaMIIOUKy, OT HAIPsDKEHUS Ha
HEH.

Onpenenenne KII/] narpeBarens.

HccnenoBanue MarHUTHOIO B3aMMOJEMCTBHS IIOCTOSIHHBIX MarHUTOB.

M3yuyeHne MarHUTHOrO THOJS TOCTOSHHBIX MAarHUTOB IpU UX OOBEAUHEHHH U
pa3JelIeHuN.

HccnenoBanue NeNCTBUSA JIEKTPUUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYUIKA C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

N3yuenne neicTBrs MArHATHOTO OJISI HA IPOBOJAHUK C TOKOM.

KoHncTpynpoBanue 1 usyueHue padoThl FIEKTPOABUTATENSL.

N3mepenue KIIJI anexTpoaBurarenbHOl yCTaHOBKH.

OneITBl MO HCCIEIOBAaHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHIYKIMM: MCCIEI0BAHUE
M3MEHEHUH 3HAYCHMsI U HAaIPABJIECHUS MHAYKIIMOHHOIO TOKa.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe aABmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHEWHoe aBwkeHue. CBoOOIHOE MaJeHHe.
Onpitel ["anunes.

PaBHOMepHOE NBHXEeHHE N0 OKpYXHOCTHU. Ilepuon u yacrota obpamienus. Jluneinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

[IepBeiit 3akoH HeroToHa. Bropoii 3akoH Herorona. Tpernii 3akoH Herorona. ITpuHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHS: CHia TPEHHUS CKOJBXKEHUS, CHJIa TPEHUS
MIOKOSI, APYTHE BUBI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEHHEe CBOOOIHOTO MajeHUs.
JBuxenune 1aHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTe. HeBecomocts u
[EepPErpy3KHu.

PaBHOBecue marepualibHOM TOYKH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPIOTO
TeJla ¢ 3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynbe tena. M3mMeHnenue umnyibca. MMiynbe cuibl. 3aKOH COXpPaHEHUS UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckasi pabota ¥ MOIIHOCTh. Pabota cui TsbkecTd, ynpyroct, tpeHus. CBs3b
sHepruu U pabothl. [loTeHUmanbHas SHEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

Habmoienne MmexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME NyTed U TPACKTOPUM IBUKEHUS OJHOTO M TOrO K€ Tejla OTHOCUTEJIBHO
Pa3HBIX TEJl OTCUETA.

N3mepenune ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO IBUKEHHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBUYKEHUSI.

Habnronenne nBHKEeHHS Tela 10 OKPYKHOCTH.

Habmronenne mexaHn4yeckux sIBIECHUH, MPOUCXOIAIMIMX B cucteMe oTcuéra «Temexkan
npu €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU OTHOCUTENbHO KabuHeTa (hU3HUKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl Tea U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmtonenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TEll.

N3meneHue Beca Tena Ipyu yCKOPEHHOM JIBUKECHHH.

Ilepenava nmmynbca Ipu B3aMMOJEHCTBUM TEIL.

[IpeoOpa3oBanus SHEPTUU NPU B3AUMOACHCTBUU TEJI.

CoxpaHeHune UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJbca IpU abCOIIOTHO YIIPYTOM B3aUMOICHCTBUY.

HabmtoneHne peakTUBHOTO IBUKEHMSL.

CoxpaHeHue MEeXaHW4EeCKOM 3HEPruH MpH CBOOOTHOM Ha/IeHUH.

CoxpaHeHne MEXaHNYECKON PHEPTUH NP IBUYKEHUU TeJla 107 IeHCTBUEM IIPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

KoHcTpynpoBanue Ttpakra A pa3roHa W JajbHEHIIEro paBHOMEPHOIO JABMXKEHHUS
[IapUKa WIH TEIEKKH.

Onpenenenve cpeaHed CKOPOCTH CKOJIbKEHHS Opycka WM JBW)KEHMS IapuKa I10
HAaKJIOHHOM INIOCKOCTH.

OmnpeneneHne YCKOpPEHHs Tejla IPH PABHOYCKOPEHHOM JABM)KEHHH 110 HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBIKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumoTesbl: €ciiv MpU paBHOYCKOPEHHOM JABM)KEHHUU 0€3 HayaJbHOM CKOpOCTH
IyTH OTHOCATCSA KakK psJ HEUETHBIX YHCEN, TO COOTBETCTBYIOUIME MPOMEXKYTKH BpPEMEHHU
OJINHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMalbHOIO
JIaBJICHUSI.

Onpenenenre KodpGUITUEHTA TPECHHUS CKOIBKCHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CHJIBI TPEHUS TPH PABHOMEPHOM [BM)KCHUH Tela IO
TOPU30HTAIIBHON TOBEPXHOCTH.



Omnpenenenre pabOThl CWIIBI YOPYTOCTH MpH MOABEME TIpy3a C UCHOJIb30BaHUEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHUS SJHEPTUH.

Pazgen 9. Mexanuueckue KoJ1e0aHUS U BOJIHBI.

Konebarenbnoe nBumxenne. OCHOBHBIE XapaKTEPUCTHUKU KOJEOAHUIl: MEepHoA, 4acToTa,
amuntyna. MaTtematuueckuid W NPYXUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue kosiebanus. Boinyxkaennsie konebanus. Pesonanc. Mexanunyeckue BOJHBI.
CaoiicTBa MexaHn4eckux BoJH. [IpoonbHbIe U monepeyHbie BOJHBI. JIJInHA BOJHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK u yIbTpas3ByK.

Jemoncmpayuu.

Habnronenune xoneGaHMii TEJI MO IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHCca.

PacmipocTpanenue mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.

Jlabopamopuvie pabomol u onvimol.

Omnpenenenre 4acToThl ¥ Mepuo/ia KonedaHuil MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHne 9acTOTHI ¥ MIEPHOAA KOJICOaHUH TIPYKUHHOTO MassTHUKA.

HccnenoBanue 3aBUCUMOCTH IepHojia KojeOaHUIl MOJBEIIEHHOT0 K HHUTU TIpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IEpHUOja KoleOaHWH MPY)KHMHHOTO MasTHHKA OT MAaccChl

rpysa.
ITpoBepka He3aBUCUMOCTH NepUoJia KosleOaHUi rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa.

OMBITHI, TEMOHCTPHUPYIOIIKE 3aBUCUMOCTD MepUoja KoJeOaHuil MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaeHHUsL.

Pa3nes 10. D1eKTpOMarHuTHOE MOJIe M 3JIeKTPOMAarHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3J€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOKCTBA CBETA.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

N3ydeHnne cBOMCTB 37EKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TesnedoHa.

Pa3znea 11. CBeToBLIe IBJICHUS.

JlyueBasg mopens cBera. Mcrounuku cBeta. [IpsamosiMHENHOE pacnpOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.



[Ipenomnenue cBera. 3akoH npeaomieHus cBera. [loiHOe BHyTpeHHEe OTpaKeHHE CBETa.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

JIunza. Xon nyueit B smH3e. Onrtuyeckas cuctema ¢oroammapara, MHKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1aJbHO30PKOCTb.

Paznoxenune Oenoro cera B crekrp. OnbiTel HbroToHa. CrokeHHE CHEKTPaIbHBIX
uBeroB. Jlucnepcus caera.

Hemoncmpayuu.

[IpssMonuHENHOE pacIIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenne n300pakeHH B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

[Ipenomiienune ceera.

OnTHYecKuil CBETOBOI.

Xon nydeil B cobuparouieil JuH3e.

X0 nydel B pacCeuBaroLIen JIMH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[TpunHmn neiicTBus QoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

Mogens rinaza.

Pasnoxxenue 6emoro cBera B CEKTp.

[TonydyeHune 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomsl u onsimol.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHsI CBETOBOI'O JIy4a OT yIjla MaJeHus.

N3yueHne xapakTepUCTHK U300paXKeHUs peaMeTa B IJIOCKOM 3epKaJe.

HccnenoBanue 3aBUCMMOCTH yIUIa MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIUIa MAaJcHHs Ha
IPaHULIE «BO3YX—CTEKIJIO».

[Tonmy4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Onpenenenne GOKYCHOT'O PaCCTOSHUS U ONITUYECKOH CHJIBI COOMparoILeit TNH3BI.

OnbITHI 110 Pa3JIKEHUIO OEJI0T0 CBETa B CIIEKTP.

OnpITBl 1O BOCHPHUATHIO I[BETAa IPEIMETOB NpPH HMX HAONIOJEHUU 4Yepe3 I[BETOBbIE
(GWIBTPBIL.

Paznen 12. KBanToBbI€ sIBJICHUS.

OmnbiThl Pezepdopna u miianerapHas Mmozaenb aroma. Monens aroma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
HyxnonHnas wmognens aromHoro sapa. Mszoromel. PaanoaktuBHble mnpeBpamieHus. llepuon
MoJlypacmnajia aTOMHBIX sEp.

SnepHble peakuu. 3aKOHBI COXpAaHEHHS 3apsIIOBOTO M MAacCOBOTO YHCEN. DHEPTHsl CBA3H
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

SAnepHas sHepreTuka. JIeiMcTBUS paAMOAKTUBHBIX U3JIy4YCHUHN Ha )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U37TydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

CnekTtp Bomopoaa.

Hab6mronenue tpexoB B kamepe Bubcona.



Pabota cuéTunka HOHU3UPYIOIMINUX U3TyUYCHUMN.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopmuvie pabomul u onvimol.

HabnroneHnne CrijioniHpIX M TMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanue TpPEeKOB: HM3MEPEHHME SHEPIUM YacTHIBl 10 TOPMO3HOMY HyTH (110
dboTorpadusim).

N3mepenue paaroakTuBHOTO (oHA.

IToBTOPUTENBHO-00001IAO M MOAYJIb.

[ToBTOpUTENBHO--0000IIAIOIUI  MOJY/Ib MpeAHa3HAUYeH Ui CUCTeMaTHU3aluu U
0000111eHUSsT TPEAMETHOTO COJICPKAHUS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYECHUU
BCET0 Kypca (PM3MKH, a TaKKe JJIs MIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢uzuke U1t 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Ipy wW3ydeHMM JAHHOTO MOJYJS pEANU3YIOTCSI U CHCTEMAaTU3UPYIOTCS  BU[BI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpMUPYETCS E€CTECTBEHHOHAY4YHAas
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHHS SBJICHUM NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSMU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHsSI TOJTY4YCHHbIE 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[IpuHIMIIUATIBHO JEATEIBHOCTHBIM XapakKTep JaHHOIO pas3jena peaiu3yeTcs 3a CU€r
TOT0, YTO 00y4arOIIMECs BBIMOIHSIIOT 33aHUsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHHUU pAaclo3HaBaTh M HAy4yHO OOBACHATH (PU3UUYECKUE
ABJICHUS B OKPY’KAIOILEH IPUPOJIE U TIOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METO/bI UCCIIEOBAaHUS (PU3MUECKUX SBJICHUH, B TOM YUCIeE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, HayuyHble OCHOBBI Hauboyiee BaXHBIX JOCTHXKEHMH COBPEMEHHBIX
TEXHOJIOTHH, HallpUMep, NMPAKTUYECKOTO HCIIOJIB30BAHUS Pa3IMYHBIX UCTOYHUKOB 3HEPIMH Ha
OCHOBE 3aKOHa IPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUU.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

W3yuenne ¢u3nKku Ha YpPOBHE OCHOBHOIO o0O0mIero oOpa3oBaHUS HampaBlIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTAaTOB.

B pesynprare u3ydeHus (uU3MKM Ha ypPOBHE OCHOBHOTO 0OIEro oOpa3oBaHHs Yy
obyyaromerocs OyayT chOpMUPOBAHBI CISAYIOMINE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:

1) naTPHOTHYECKOIr0 BOCIIMTAHUSA:

- TMpOSIBICHUE MHTEpPECA K HCTOPHUM M COBPEMEHHOMY COCTOSIHHIO POCCHHCKOU
buznyecKoil HayKu;

- IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AaKTUBHOMY Y4YacCTHIO B OOCYXJEHHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOIeM, CBSI3aHHBIX C MPAKTHUECKUM NMIPUMEHEHUEM JOCTIKEHUH (PU3HKH;

- OCO3HaHHE BaAXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JESATEIBHOCTH YUEHOTO;

3) acTeTHYECKOIr0 BOCIIUTAHMSI:



- BOCIIPUATHE 3CTETUYECKUX KauecTB (PM3MUECKOM HayKu: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOT0 MO3HAHMS:

- OCO3HAHHE IIEHHOCTU (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUSI MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUIIIEH COCTABIISIOLIEN KYJIbTYPBI,

- pa3BUTHE HAYYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbSI 1 SIMOLMOHAJIBHOI0 0J1ATONOJYYHS:

- OCO3HaHHE IIEHHOCTH 0e30MacHOro odpasa XKM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BaXKHOCTHU IIPAaBUJI O€30M1aCHOTO MOBECHUS Ha TPAHCIIOPTE, HA I0POrax, C ANEKTPUUECKUM
U TCTUIOBBIM 000PYZI0BAaHHUEM B JOMAITHUX yCIOBHSIX;

- chopMHUpOBaHHOCTH HaBbIKa pediekcuy, TPU3HAHUE CBOETO TPaBa Ha OMIUOKY U TAKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTHMBHOE Yy4yaCcTHE B pEHIeHMHM [MPaKTHYeCKHX 3a7ad (B paMKax CeMbH,
o0pa3oBaTeNbHONl  OpraHu3aluy, TOpoja, Kpas) TEXHOJOTMYECKOM H  COIMAIbHOMN
HAINPaBIEHHOCTHU, TPEOYIOIIUX B TOM UKCie U (PU3HMUECKUX 3HAHUI;

- HHTEpeC K MPAKTUYECKOMY H3y4eHUI0 podeccuit, CBI3aHHBIX C PU3UKOM;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

- OpHCHTAlMs Ha NPHUMCHEHHE (DM3WUECKHUX 3HAHUHU I PEIICHUs 3amad B 00JIaCTH
OKPY’KaIOIIeH Cpefbl, TJIAaHUPOBAHUS MOCTYIKOB U OIEHKH MX BO3MOXHBIX TMOCJEICTBHM IS
OKpYKarolle Cpeibl;

- OCO3HaHHe II00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pPelIeHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON ¥ NMPUPOAHOH Cpebl:

- TOTPEOHOCTh BO B3aMMOJACWCTBUM TPU BBINOJIHEHUU HCCIEAOBAHUNH M TIPOEKTOB
bu3nYECKOi HANIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AESATEIbHOCTD;

- MoTpe6HOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUI, B TOM uucie (HOpMYIHpPOBATh UJAEH,
MOHSITHUS, TUTIOTE3BI O (PU3HUECKUX OOBEKTAX U SIBJICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- INIAHUPOBAHNE CBOETO Pa3BUTHS B IPHUOOPETEHUN HOBBIX (DU3UIECKUX 3HAHUI;

- CTpeMJIeHHE aHaJIU3UpPOBAaTh U BBIABIATH B3aMMOCBS3W TIPUPOJBI, OOIIECTBA U
HYKOHOMUKH, B TOM YHUCJIE C UCTIOTIh30BaHUEM (PU3NUECKUX 3HAHUN;

- OLIEHKAa CBOUX JCHCTBUU C Y4YETOM BIMSHMS HAa OKPYKAIOMIYIO CpPEy, BO3MOXKHBIX
rI100aNBHBIX TTOCTEICTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHMs mporpammbl M0 (U3MKE HA YPOBHE OCHOBHOIO OOIIETo
oOpazoBanusi y oOyuatomierocss OyayT cGOpMHpPOBaHbI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEJIbHBIC YHHMBEpCAJIbHbIC Yy4YeOHbIC JEUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHBIE YUeOHBIE IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBHS



ba3oBble Jlornyeckue a1eMcTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIIMU, OCHOBAHUS AJIsi O0OOIICHHS U
CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTpUBAcMbIX (haKTax, JAHHBIX H
HaOJIOJICHUSAX, OTHOCSIIMXCS K (PU3UYECKUM SIBIICHUSIM;

BBISBIIATh TTPUYMHHO--CJICICTBEHHBIC CBSI3M TPH HW3YYCHUH (DU3UYCCKUX SBJICHHH |
MIPOIIECCOB, JIaTh BIBOJIBI C UCIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUCHUH,
BBIJIBUTATh TUIOTE3bI O B3AUMOCBS3IX (DU3NUCCKUX BEITUYHH,

CaMOCTOSITENILHO BBIOMpATh crocol pemieHus yueOHOH (U3NYecKoil 3a1a4un (CpaBHEHHUE
HECKOJIbKMX BApUAHTOB PEIICHHs, BHIOOP HanboJee MOIXOJAIIEIO ¢ YUETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbckne 1eHCTBUA.

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENIbCKIII HHCTPYMEHT MO3HAHMUS,

MIPOBOAUTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OMBIT, HECIOKHBIN (DU3HUECKUN
AKCTICPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (DHU3UUYECKOTO SBJICHHMS;

OLICHUBAaTh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTh HH(OPMAIIMIO, MOIYYCHHYIO B XOJE
MCCJICIOBAHMS WIIM SKCIIEPUMEHTA;

CaMOCTOSITEIILHO (POPMYIIMPOBATH OOOOIICHHS M BBIBOBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIIOZICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATH BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3MUYECKUX TMPOIIECCOB, a TAKKE
BBIIBUTATh MPEINONI0KEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

MPUMEHSTh PAa3IMYHbIE METONbI, MHCTPYMEHTHI U 3alpochl MpH TOHCKE U O0TOOpe
uH(GOpPMaIIMU WK JAaHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3nueckoit 3a1auu;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH WH(MOPMALIUIO Pa3THUUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaJIbHYIO (OpMYy NpeICTaBlIeHUs HHPOpMalUu U
WJUTFOCTPUPOBATH peIIacMble 3a/1a4d HECJIOKHBIMU CXE€MaMH, JuarpaMMamu, HHOM rpadukor u
X KOMOMHAITASIMHU.

KoMMmyHuKaTHBHBIE YHHBeEpPcaIbHbIE YyueOHbI€ 1eliCTBHUS:

B XO0/€ O0OCyXJIeHUs y4eOHOTrO MaTepuana, pe3ylbTaToB J1abOpaTOpHBIX paboT u
MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbl U BBICKa3bIBaTh HJIEH,
HAIleJICHHBIE Ha PellieHUe 3a/1a4¥ U MOIep KaHue OJ1aroKenaTeTbHOCTH OOIICHNUS;

COTIOCTaBIIATh CBOU CYXJEHHUS C CYXISHUAMH JPYTrUX YYaCTHHUKOB JHAJIOTa,
0OHapyXMBATh PA3IUYHE U CXOJACTBO IMO3HIIHIA;

BBIp@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M ITMCHBMEHHBIX TEKCTaX;

MyOJWYHO  TPEACTABIATH  PE3yJAbTAaThl  BBIMOJHEHHOTO  (U3MYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MMOHUMATh U UCIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW M UHIUBUAYAITBHONH pabOTHI MPU
peLIeHUH KOHKPETHON (PU3UUECKOM MPpoOIeMBbl;

NPUHUMATh LEJId COBMECTHOM JEATEIIbHOCTH, OPraHU30BBIBATH JICUCTBUS MO €€
JTOCTHDKCHHIO: PACTIPENIEsATh POJIH, 00CYKIaTh MPOIECCHl U PE3yabTaThl COBMECTHOW PaboTHI,
000011aTh MHEHUS HECKOJILKUX JI0ONEH;



BBINOJIHATh CBOKO YacTb PpaOOThI, JOCTHUras KauyeCTBEHHOIO pe3ysbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JECUCTBUSA C APYTHUMU YJIC€HAMU KOMAaH/IbI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOLIUI MPOAYKT IO KPUTEPHUSAM, CAMOCTOSTEIHLHO
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranmszaums:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M Y4€OHBIX CUTYalMsIX, TPEOYIOIIMX JJIsl pEIICHUs
bu3nUecKux 3HAHUMH;

OPUEHTHUPOBATHCS B PA3JIMYHBIX TOJXO0JAX MPUHATUS PEIIeHUH (MHIAMBUAYATbHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUH TPYIIION);

CaMOCTOSITENIHO COCTaBJISITh aJNTOPUTM peHIeHus (U3NYECKON 3aJadll WM TUIaHa
UCCIIEIOBAaHUSI €  Y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeiaraéMble BApUAHThI PEIICHUM;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJyuiaraTh IJ1aH €€ H3MEHEHNUS;

OOBSICHATh IPUYMHBI JOCTHKCHHS (HEJTOCTHIKCHHUS) PE3Y/IbTATOB JESATEILHOCTH, 1aBaTh
OLICHKY ITPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHUCIJIE B XOJ BBIIOJHEHUS (PU3NUECKOTO
UCCJICIOBAHMsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBILIUXCS CHUTYaIlWH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNbTATa LEIH U YCIOBUM;

CTaBUThH ce0sl Ha MECTO JPYroro 4ejioBeKa B XOJE CIOpa WM AMCKYCCHM HAa HAYYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

NpU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU pemeHUH QU3NYECKUX 3aJad Wi B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TAKOE K€ IIPaBo JIPYroro.

MNPEIMETHBIE PE3YJIbTATHI

K xonuy oOydeHus B 7 kJjacce ImpeIMETHbIE Pe3yJabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTOJb30BAaTh MOHATHA: (U3MYECKHMEe U XMMHUYECKHE SBJCHHUS, HaOIIOJCHHUE,
DKCIIEPUMEHT, MOJIeTIb, TUIIOTE3a, SAMHULIBI (PU3UYECKUX BEIUYUH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHUSL  BemiecTBa  (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JIBUKEHHE
(paBHOMEpHOE, HEPaBHOMEpPHOE, MPSIMOJIIMHEWHOE), TPACKTOpHUs, PaBHOJCHCTBYIOIIAS CHUIIA,
nedopmarus (yrnpyrasi, IiIacTHYecKas ), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

paznuuath siBeHus (muddy3us, TEmIoBOe JABMKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHHE, WHEPIMs, B3aUMOJIEHCTBUE Tell, paBHOBECUE TBEPIBIX
TeJN C 3aKperUIEHHON OCBhIO BpAIICHHUS, Mepeaaya NaBICHUS TBEPABIMU TEIaMH, KHIKOCTSIMU H
razamu, arMocepHoe HaBJICHUE, TUIABAHHWE TEN, MPEBPALICHUS MEXaHUYECKOW SHEpPruu) IO
ONMCAHUIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLUIMX JAHHOE
¢du3uueckoe sBICHUE;

pacrno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3NYECKUX SIBICHUI B OKpYXKAloOIIeM MHUDE, B
TOM uHcie (U3NUECKUe SIBICHUS B MIPUPOJIE: MPUMEPDI JBUKEHHS C PA3IMUYHBIMU CKOPOCTSIMH B



KMBOW W HEKHMBOW NPHUPOJE, IEHUCTBUE CWIBI TPEHMS B INPUPOAEC M TEXHHKE, BIIUSHUE
aTMOC(EepHOTro JaBJICHUS HA KUBOW OpraHu3M, IUIaBaHHE pPbIO, pbIYard B TEJIe YellOBEeKa, MpU
ATOM MEPEeBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACISATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKy) HU3NYECKUX SIBIICHU;

OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (pU3MUECKHUE SBICHHUS, MCIONB3YsS (hU3MUYECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHAS CKOPOCTb,
CHJIa YIPYIOCTH, CHJIa TSKECTH, BeC Tela, CHJla TPeHUsl, JAaBiieHue (TBEPAOro Teia, XKHUIKOCTH,
ra3a), BbITAJIKMBAIOLIAsl CHJIa, MEXaHW4ecKas paboTa, MOLIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI,
KO3(QULMEHT MOJNE3HOr0 IEHCTBHUSI MEXaHW3MOB, KMHETUYECKas WU MOTEHLHalbHAs SHEprus),
OpU OINUCAHUW TIPABWIIBHO TPAaKTOBaTh (U3WYECKUH CMBICI HCIIOJIB3YEMbIX BEJIWYHH, HX
0003HauCHHSI U MHUIBI (PU3NIECKUX BEIMYUH, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO
(Gu3NYECKYI0 BEIMYMHY C APYTMMHU BEIUYMHAMHU, CTPOUTH I'paUKH M3YyYEHHBIX 3aBHCHUMOCTEN
(bU3HMYECKUX BEINYUH,

XapaKTepu30BaTh CBOWCTBA Tel, (GU3NUYECKUE SIBICHUS U MPOLECCHI, UCIONIb3Ys MpaBHiia
CJIOJKEHUS CHJI (BAOJIb OJHOM NpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumerna, IpaBuiIo
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHUYECKOU
SHEpruM, IpH JTOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa U 3alUChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3UYECKHE SIBICHHS, ITPOLECCH] M CBOMCTBA TEJ, B TOM YUCIIEC U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATh MPUYMHHO--CIIECTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHX I1aroB ¢ OMopoi Ha 1—-2 M3y4yeHHBIX CBOWCTBA
(bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTb pacu€THble 3agauyd B 1—2 JelcTBUS, HCHONB3YS 3aKOHBI U (POPMYIIBL,
CBsI3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJaud 3alMCchIBaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNBI U MPOBOJUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJIS PEIIeHUs 33a4, OLIEHUBATh PEAIMCTUYHOCTh
MOJIY4YeHHOW (PU3MUECKON BETMYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
B OINMCAHUU HCCIIEIOBaHUS BBIIEIATH MPOBEPSEMOE NPEANONIOKEHNE (TUIOTEe3Y), pa3indyarh U
MHTEPIPETUPOBATH MOTYYCHHBIN pe3yNnbTaT, HAaXOJAUTh OIIMOKU B XOJE OMbITA, JI€1aTh BBHIBOJIbI
II0 €ro pe3yJbTaTaMm;

MPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUM WM (U3NYECKUX CBOWCTB
Tes: (hOpMYIUPOBATh MPOBEPSIEMbIE MPEANOI0KEHNS, COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITNIOJIHATH MpPSIMbIE W3MEPEHUS] PacCTOSHUSI, BPEMEHH, MAacChl Tesa, 00bEéMa, CHIIBI U
TEMIIEPATYPhI C UCIOJIb30BAHUEM aHAJIIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DU3WYECKOW BEITWYWHBI OT JPYTOM C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHMH (3aBUCUMOCTH IyTH PAaBHOMEPHO JBMIKYILErocs Tejia OT
BpPEMEHHU [JIBUKCHHUS Teja, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tejla, KauecTBa 0OpaboOTKu
MOBEPXHOCTEN TE€JI M HE3aBHUCUMOCTH CWJIBI TPEHHS OT IUIOMIAAN CONPUKOCHOBEHHUS TEJ, CHUIIbI
YIPYrOoCTH OT YIUIMHEHUS MPYKHUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00b&Ma MOrpyXKEHHOW YacTH
TeJa U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHMCUMOCTH OT IUIOTHOCTH Teja, OT INyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TENO, YCIOBUH IUIaBaHMs TeJl, YCIOBUM pPaBHOBECHs pbluara M OJIOKOB),



y4acTBOBaTh B IUIAHUPOBAaHUM Y4YEOHOTO HCCIEIOBaHUS, COOMpPATh YCTAHOBKY U BBIIOJHSATH
U3MEpeHus, cienys MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4EeHHOMH
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOMUI M TrpaduKoB, JenaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBaHMS;

MPOBOJUTh KOCBEHHBbIE H3MEpeHHs (U3MUYECKHX BeNWYMH (TUIOTHOCTH BEIIECTBA
AKHUJKOCTH U TBEPAOIO Teja, CHJIa TPEHUs CKOJIbKEHUs, JaBJIEHHE BO3/yXa, BbITAJIKUBAIOIIas
cuiia, JefcTByIoIas Ha MOTPYKEHHOE B KMIKOCTh TeN0, KO3()PUIUEHT MOJe3HOro ACHCTBUSL
IPOCTBIX MEXAHU3MOB), CIEys IPeUI0KEHHOM MHCTPYKLMH: NPH BBIIOJHEHUH H3MEPEHUM
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHUE UCKOMOM BEJINUMHBI,

coOmrofaTh IpaBMIa TEXHUKM O€30MacHOCTH Ipu pabore ¢  1abOpaTOpPHBIM
000pyI0BaHUEM;

yKa3blBaTh IMPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, IUHAMOMETP, COOOIIAIOUIUECS] COCYHAbl, OapoMeTp, pbluar, MOJABUXKHBIA U
HEMOBKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS N3YUYE€HHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB
C Omopoil Ha HUX onucaHus (B TOM 4HCJe: MOALIMIIHUKY, YCTPOICTBO BOJONPOBOJA,
THJIPABIMYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPILIHEBOM HAcOC, apeoMeTp), UCHOIb3Ys
3HaHUSI O CBOWCTBaxX (U3MYECKUX SBICHUH U HEOOXOAWMBIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTL MpUMEpPbl (HAXOAUTH MHGPOPMALMI0 O MPUMEPAX) MPAKTHYECKOIO
MCIIOJIb30BaHUsl (PU3MYECKUX 3HAHWM B MOBCEIHEBHOM KU3HU JUIsl oOecnieyeHus 0e30MacHOCTU
npu oOpaleHuu ¢ MnpudopaMM U TEXHHUUECKUMM YCTPOMCTBAMH, COXpPAHEHHs 30pPOBbS U
COOJTIOJICHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEICHUS B OKpY Karollei cpejie;

OCYILIECTBIATH OTOOP HCTOYHMKOB HHGpopMmanuu B VIHTepHETe B COOTBETCTBUHU C
3alaHHbIM TIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMEIOIUXCS 3HAaHUM M IYyTEM CpaBHEHUs
pa3IMYHBIX MCTOYHHUKOB BBIJCNATH HMH(OpPMAIMIO, KOTOpas SBISETCS MPOTHUBOPEYMBON WM
MOJKET OBITh HEJIOCTOBEPHOM;

HCIOJIb30BaTh MPH BBIOJHEHUU YYEOHBIX 3a/JlaHUN HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy
bu3nyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cet VHTepHeT, BIajeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJAHOMW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILIEHHMS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMALUN (PU3NUECKOTO COAEP)KAaHUs, B TOM YHCIE MYOJIUYHO JIeNaTh KpaTKue
COOOIIeHNs O pe3ylbTaTax IPOEKTOB MM YYEOHBIX HCCIEAOBAHHUM, MPH 3TOM TPaMOTHO
MCIIOJIb30BaTh M3YUYCHHBIH MOHATUIHBINA ammapar Kypca (U3MKH, COIMPOBOXKIATh BBICTYIJIEHUE
MpE3EHTALNEH;

IIPU BBIMOJIHEHUH Y4Y€OHBIX MPOEKTOB U HCCIENOBaHHUM pacrpeneisTh 00f3aHHOCTH B
rpynmne B COOTBETCTBUM C IIOCTABJIEHHBIMHM 3a/ladaMH, CJIEIUTh 3a BBINOJHEHHWEM IUIaHa
JeCTBUH, aJeKBAaTHO OILCHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH T'PYIIBI, BHICTPAUBATH
KOMMYHHMKaTHUBHOE B3aMMOJEMCTBHE, YUUThIBAsi MHEHUE OKPYXAIOLIHX.

K konmy oOyuenust B 8 kjacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCIOJb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYIN, TEIJIOBOE JBUXKEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAIIIMUECKUE U aMOp(HBIE Tella, HACBIILIEHHBIH



Y HCHACBHIIECHHBIM Iap, BJIAXHOCTh BO31yXa, TEMIEPATypa, BHYTPEHHSSA DHEPIUs, TEIIOBON
JIBUraTelb, 3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsf, DJEKTPUYECKOE II0JIe, IPOBOJHUKUA U
JIUBJIEKTPUKH, TOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

pasznuuarh sBIEHUS (TEIJIOBOE pACIIMPEHHE U C)KaThe, TeIUIoNepeayda, TEIIOBOE
paBHOBECHE, CMauyMBaHUE, KalWUIAPHBIC SBJICHMs, HCIAPEHUE, KOHJEHCAlLUs, IUIABJICHMUE,
KpUcTalu3anus (OTBepAeBaHKE), KUIIEHHE, TeIulonepenadya (TerIonpoBOJHOCTb, KOHBEKIIMS,
U3JIy4€HHUE), AIIEKTpU3alMs Tes, B3auMOJCHCTBHE 3apslioB, JNEMCTBUSA HIIEKTPUUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aNMOACHCTBHE MarHUTOB, JEHCTBUE MArHUTHOTO I10JIs1 HA ITPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMs) IO OMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JTAHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3MYECKHX SIBICHUH B OKPYXAIOIIEM MHpE, B
TOM dYHClIe (U3UYECKUE SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalMJUISIPHBIC
ABJICHUS B IPUPOJAE, KpUCTaIbl B mpupone, uziaydeHue CojHUa, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHHE pOCBHI, TyMaHa, HHEs, CHEra, 3JEKTPUYECKHUE SBICHHUS B
aTMocdepe, 3IEKTPUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE Mosie 3eMid, JApeid Mmosrocos,
pPOJIb MAarHUTHOIO MOJIA I JKM3HU Ha 3emile, MOJSIPHOE CUSHHUE, NPU 3TOM IEPEBOJIUTH
IPAaKTUYECKYIO 3a7auy B y4eOHYIO, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3MUECKUX
SIBIICHHI;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUECKHUE SBJICHHUS, MCIONB3YsS (DU3MUYECKHE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, yeIbHas TEIII0EMKOCTh
BEIIIECTBA, YAEIbHAs TEIUIOTA IIIABJICHUS, YyJA€lbHas TEIUIOTa HapooOpa3oBaHMs, YyIEJIbHAs
TEIUIOTa CrOpPaHUs TOIJIMBA, KOI(Q(UIHMEHT MOJE3HOro JeHCTBUS TEIUIOBOM MAIIWHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTb BO3JyXa, OJJICKTPUYECKUN 3apsj, CHJIa TOKA, DIEKTPUYECKOE
HanpsDKeHUE, COMPOTHUBIIEHUE MPOBOJHHUKA, YJEIbHOE CONPOTHBIEHHE BellecTBa, pabdora u
MOITHOCTb 3JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBATh (PU3MYECKUI CMBICI
UCTIOJIb3YEMbIX BEIWYMH, 0003HAYEHUs U eTMHUIIbI (PU3NYECKUX BEJIMYUH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYMHY C JIPYTUMH BEJIMYMHAMHU, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3WYECKUE SBJICHUS U MPOLECCHI, HCIOJb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJEKYJSIPHO--KHHETHYECKOW TEOPUU CTPOEHUS BEIIECTBA, IMPUHIMII
CYNEpIIO3UIMM ToJIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHMs 3apsia, 3akoH Oma Juis
ydacTKa 1enu, 3akoH J[xoynsa—JIeHna, 3akoH COXpaHEHUsl SHEPTUH, IIPU HTOM J1aBaATh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aIIMCHIBATh €0 MATEMaTHUYECKOE BhIPAKEHHE;

OOBSICHATH (PU3NUECKHE MPOLIECCH M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYUHHO-CIEICTBEHHBIE CBA3U, CTPOUTH
0o0BsicHeHHe U3 1—2 JOrMYecKuX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBa (PU3MUYECKUX
ABJIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3aJaud B 2—3 JEHCTBUS, WCIOJB3YysSd 3aKOHBl U (OPMYIIbI,
CBsI3bIBaIOIIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHMS 3a7aydl 3aIlUChIBAaTh
KpaTKoe YCJIOBHUE, BBISBIIATH HEJOCTATOK JAHHBIX JUIs PEICHHs 3a/laud, BHIOMpATh 3aKOHBI U
dopmynbl, HeOOXOoAUMBIE ISl €€ pelieHHs, TPOBOJUTh PAacUYEThl M CPaBHMUBATH IOTYUYECHHOE
3HaYeHHe (PU3NIECKOM BETMUUHBI C U3BECTHBIMU JTAHHBIMH;



pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIM (PU3NIECKUX METOOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
IPABUJIBHOCTD MOPSsI/IKA IPOBEIEHUS UCCIIEJOBAHMSL, IEJIaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI IO HAOIIOCHUIO (PU3MUECKUX SBJICHUN WM (PU3NYECKUX CBOUCTB TEJ
(KanwIsipHbIE SIBJIEHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro o0béMa, TeMIIeparypsl,
CKOpOCTH IIpollecca OCTbIBAaHMS M HArpeBaHUs IpU H3IYYEHUH OT IBeTa M3Jlydarolien
(morjomaroei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl XHUJIKOCTH M
IUIOIAAN €€ IOBEPXHOCTH, JIEKTPU3aLUs TeJl U B3aMMOJAEHCTBHE 3JIEKTPUYECKUX 3apsoB,
B3aUMOJICHICTBHE TIOCTOSHHBIX MAarHUTOB, BHU3yalW3allMsl MAarHUTHBIX IOJIEH IOCTOSIHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOI'O IIOJS HAa IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOMCTBa  3JEKTPOJABUIATENsl  IOCTOSSHHONO  TOKa):  (OpMyJIHpoOBaTb  MPOBEPSEMbIE
IPENIIOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 IPENJIOKEHHOr0 O0OpYAOBaHHUS, OINUCHIBATh XOJ
OTIBITa U POPMYIIUPOBATH BHIBOJIBI,

BBINOJIHATE MPSIMbIE U3MEPEHUs] TeMIIepaTypbl, OTHOCUTEIbHON BIaKHOCTH BO31YyXa,
CHJIBI TOKA, HAIPSDKEHHs C MCHOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MYECKUX
BEJIMYMH, CPAaBHUBATh PE3yJIbTAaThl U3MEPEHUH C yUETOM 3a/1aHHON aOCOIIOTHON MOIPEIIHOCTH;

IIPOBOJIUTH MCCIIEJJOBAHUE 3aBHCUMOCTU OJHON (PU3MYECKOH BEIMUYMHBI OT JAPYrod C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBUCHUMOCTb CONPOTHBJIEHMSI IMPOBOAHHKA OT €ro
JUIMHBI, TUIOIIAIM MOMEPEUYHOr0 CEUEHUs U YAEJIbHOTO CONPOTUBIIEHUS BELIECTBA IPOBOJHUKA,
CWJIBI TOKa, WAYIIEro uepe3 IPOBOJAHHUK, OT HANpsHKEHUs Ha MPOBOJHMKE, MCCIEIO0BaHUE
MOCNIEAOBATENbHOIO W MapajyieIbHOIO  COEIWHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCclieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIelys NPeASIoKEHHOMY IJIaHy,
(bUKCUpOBaTh pPE3yNbTaThl IMOJYYEHHOH 3aBUCUMOCTH B BHJAE TaOlMIl U TpaduKOB, JeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEpEHHs] (U3UUECKUX BEJIWYMH (yIEeJbHAs TEIIOEMKOCTb
BEIIECTBA, COMNPOTHUBICHHE IPOBOJHUKA, paboTa M MOIIHOCTh BIIEKTPUYECKOTO TOKA):
IUTAaHUPOBAaTh M3MEPEHMsI, COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl IpPEII0KEHHON
WHCTPYKIINH, U BEIYUCIIATH 3HAUYCHUE BEITMYMHEI;

coOnofaTh NpaBUja TEXHUKH Oe30macHOCTH IMpu  pabore ¢ 1ab0paTOpHBIM
00opy0BaHUEM;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHHUUYECKUX YCTPOHCTB
C OMopoil Ha MX omucaHus (B TOM 4YHCJeE: CHCT€Ma OTOIJICHHMS JIOMOB, TMIPOMETp, MapoBas
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUYUK DIIEKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTeNbHBIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJIBUraTellb IOCTOSIHHOTO TOKa), MCIONb3ys 3HAaHUS O CBOMCTBax
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA W HU3MEPHUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KHJIKOCTHBIM TEpPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOIN, PEOCTAT), COCTABISATH CXEMbI
NIEKTPUYECKUX LENell ¢ MOCIEAO0BATEIbHBIM U TNapajlIeIbHBIM COEJUHEHHEM 3JIEMEHTOB,
pasinyas ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUYECKHUX IIeTICH;

OPUBOAUTH TpPHUMEpHl (HAXOOUTh HMH(OpPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW JKU3HM AJs o0ecredeHus 0e30MacHOCTH



Ipy OOpameHuH C TPHOOpaMH M TEXHUYECKHMH YCTPOMCTBAMH, COXPAaHEHHs 3I0POBbS U
COOJTFOICHUSI HOPM KOJIOTHYECKOT0 MOBEJICHUS B OKPY)KAIOIIEH CpeIe;

OCYUIIECTBIISAITh MOUCK MH(MOpManuu (Gu3ndeckoro coxepxanusi B IHTepHETE, Ha OCHOBE
UMCIONIMXCS 3HAHUM W TyTéM CpPaBHEHHs JIOTOJIHUTEIBHBIX HWCTOYHHMKOB  BBIJICISTh
UH(OpPMAIIHIO, KOTOPAs SBJISETCS IIPOTUBOPSYMBOI MM MOXKET OBITh HEIOCTOBEPHOIA;

UCIIOJIb30BATh MPU BBIMOJHEHHH YYEOHBIX 3a/IaHUN HAYYHO--IIOMYJISIPHYIO JIUTEPATYpy
(u3nYecKoro conepkaHus, CIPABOYHBIE Marepuajbl, pecypchl cetH VIHTepHeT, BlaleTh
npruéMaMi KOHCHEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus HH(GOPMAIMU W3 OJHOM 3HAKOBOW
CHCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKHME YCTHBIE COOOIIEHUs, 0000Imas
UH(OPMAIIMIO U3 HECKOJIbKUX MCTOYHHKOB (DU3UUECKOTO COJCPIKAHHUS, B TOM YHCJIC MyOIUYHO
NPE/ICTABIATh PE3yJIbTAaThl MPOSKTHOH WIIM HCCICIOBATEIBCKON JESITEIbHOCTH, IMPH ITOM
IPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH MOHATHWHBINA ammapar Kypca (QH3HKH, COIPOBOXKIATH
BBICTYIUICHHE MIPE3CHTAIIHEH;

OpU  BBIMOJHEHUM Y4YeOHBIX IPOCKTOB W HCCICHOBaHUI (DU3UUECKUX IPOLECCOB
pacnpeesnsTh 00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MIOCTABICHHBIMU 3aa4aMH, CIICIUTD 3a
BBIIIOJIHCHUEM IUIAHA JCHCTBHI M KOPPEKTHUPOBATh €ro, aJieKBaTHO OLCHUBATH COOCTBEHHBIN
BKJIaJ] B JICSTEIBHOCTh TPYIIIbI, BHICTPAMBAaTh KOMMYHHKATUBHOE B3aMMOJICHCTBHE, POSBIISSI
TOTOBHOCTH pa3peniarbh KOH(IHUKTHL.

K koniy oOyueHus B 9 Kjacce mpeMeTHbIC pe3yJIbTaThl HA 0a30BOM ypPOBHE JTOJDKHBI
0Tpaxarh cHOPMUPOBAHHOCTh Y O0YYAIOIINXCS YMCHUM:

UCIIONIB30BAaTh MOHSATHA: CHCTeMa OTCY€Ta, MaTepHajbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBWKEHUS, nedopManus (yrnpyras, IuiacTHyeckas), TpeHue,
IIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TEJO, IIEHTP TSHKECTU TBEPAOTO Tejla, PaBHOBECHE, MEXaHMUECKHE KOJICOAHHsI M BOJIHBI,
3BYK, HH(Pa3BYK U YIbTPa3BYK, NEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTh, CIICKTPBI UCITYCKAHHS U MOTJIOIIEHHS, alb(a-, OeTta- u
raMma-u3Jy4eHHus, H30TOIbI, SepHast YHEPTreTHKA;

pa3nuuaTh SIBICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE TMPSIMOJIUHEHHOE JIBHIKECHHE,
pPaBHOYCKOpDEHHOE MPSMOJIMHEIHOEe JBW)KEHHE, CBOOOTHOE TMaJeHUE Tell, PaBHOMEPHOE
JBIDKCHHWE TI0 OKPY)XHOCTH, B3aMMOJICHCTBHE TeEJ, PEaKTUBHOE JBIKCHHUE, KOJIeOaTeNbHOE
JBIDKCHHE (3aTyXamollie M BBIHY)XICHHBIC KOJICOAHHs), PE30HAHC, BOJHOBOE [BIIKEHHE,
OTpaXCHUE 3BYyKa, NPSMOJIMHEHHOE paclpoCTpaHEHHE, OTPaXEHHE W NPEIOMIICHHUE CBETa,
NIOJIHOC BHYTPEHHEE OTPAXCHUE CBETa, PA3JIOKEHHE OENoro CBeTa B CHEKTP U CIOXKEHUE
CTEKTPAJbHBIX I[BETOB, JUCIEPCUST CBETA, €CTCCTBEHHAs PaJUOAKTHBHOCTh, BO3HHKHOBCHHUE
JIMHEHYATOr0 CIEKTpa H3IydeHHUs) 10 OINHMCAHHI0O MX XapaKTepPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (M3MYECKUX SBJICHHN B OKpYXKarolieM Mupe (B
TOM 4uclie pU3MYEeCKUe SIBICHHUS B TIPUPO/JIC: MIPHUIMBEI U OTJIMBBI, IBMKEHHUE TuiaHeT COTHEYHOM
CHCTEMBbI, PEAaKTHBHOE [BI)KCHHE JKHMBBIX OPraHW3MOB, BOCHpHUSTHE 3BYKOB >KHBOTHBIMH,
3eMIICTPSICCHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 3XO, IIBETa TEJ, ONTHYECKHE SIBJICHUS B
npupone, OWONOTHYECKOe JEHCTBUE BUAMMOIO, YIBTPAQHOIECTOBOTO M PEHTTCHOBCKOTO
U3JIy9CHHUH, €CTCCTBCHHBI paJHOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaJnOaKTHBHOE
U3JIy4eHHE TPUPOIHBIX MHHEpAJOB, NCHCTBUE paJHOAKTUBHBIX H3JIYYCHHUH Ha OpraHU3M



YyelioBeKa), MPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 337auy B y4EOHYIO, BBIIEIATH CYILIECTBEHHBIE
CBO¥CTBA (IPU3HAKK) GU3UUECKUX SBICHUN;

OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKHUE SBICHHUS, MCIONB3YS (hU3MUYECKHE
BEJIMYMHBI (CPEeHssA U MTHOBEHHAsE CKOPOCTH TeJla IPY HEPaBHOMEPHOM JBIKEHHH, YCKOPEHHUE,
nepeMeleHe, MyTh, YIJOBas CKOPOCTb, CHJIAa TPEHHs, CHJIA YIPYTrOCTH, CHJIA TSDKECTH,
YCKOpEHUEe CBOOOIHOIrO MaJeHusi, BEC Tela, MMIIYJIbC Tela, UMIYJIbC CHJIbI, MEXaHUYECKas
paboTa MU MOIIHOCTH, MOTEHLIHMAJIbHAS SHEPrus TeJja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHLIMAJIbHAs JHEPrHsl CXKaTOM MpPYKUHBI, KHHETUYECKas SHEeprus, MOJHas MeXaHW4YecKas
SHEprus, Mepuoji M 4YacToTa KoJieOaHWi, JJIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, TOKa3aTelb MPEJIOMIICHHUS CpPeAbl), NMPH ONUCAHWU TNPABHIBHO TPAKTOBATh
(GU3NUEeCKUN CMBICIT UCTIOIB3YEMBIX BEIIMYMH, 0003HAYCHHUS W EAMHUIIBI (PU3MUYECKUX BEITHYHH,
HAXOJUTh (OPMYIIBI, CBS3BIBAIONINE JTaHHYIO (PU3MUECKYI0 BETMYMHY C IPYTMMH BEIMYMHAMH,
CTPOUTH TPAPUKHU U3YIEHHBIX 3aBHCUMOCTEH (PM3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUYECKHUE SIBICHUS U MPOIECCHI, MUCIOJIb3Ys 3aKOH
COXPaHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUI CYNEPIO3ULUU CHII, TPUHLIUI
OoTHOCUTeNbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHHS] MMITYJbCA, 3aKOHBI
OTpaKeHUsI U TPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUsS 3apsSAOBOrO M MAacCOBOTO UHMCEN MPHU
SICPHBIX PEaKIUsIX, IPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3alUCHIBATH €TO
MaTeMaTHYECKOE BBIPAKCHNUE;

OOBSICHATH (PU3NIECKHE TIPOLIECCH M CBOMCTBA TEII, B TOM YUCIIE M B KOHTEKCTE CUTYaIHH
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHO--CIICJICTBEHHBIC CBS3H, CTPOHUTH
00BsICHEHHE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a/1a4M (ONMUpPAIOLIUECs Ha CUCTeMY U3 2—3 ypaBHEHUH), UCHONb3Ys
3aKOHBI U (OPMYJIbI, CBA3bIBAIOIINE (PU3NUECKHE BEIMUUHBIL: HA OCHOBE aHAJIN3a YCIIOBUS 331a4H
3aMUCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEAOCTAIONIUE WM M30BITOUHBIE JaHHBIE, BHIOMPATH
3aKOHBI W (OPMYJNBI, HEOOXOAWMBIC JJISi pEIICHHUs, IMPOBOAWUTH pacu€Thl M OIICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUeHUs (PU3MUECKON BETMIHHEI,

pacro3HaBaTh IpoOIEMbI, KOTOPbIE MOYKHO PEIIUTh MPH TMOMOIN (PU3UYECKUX METOJIOB,
UCTIONB3Ysl ONHMCAaHUE WCCICIOBAHUS, BBIIENATH IPOBEPSIEMOE TPEAIONIOKEHHIE, OICHUBATh
NPaBUWIBHOCTh TIOPSIKA TIPOBENEHHS] HCCIEAOBaHMs, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOACHUHN U OMBITOB;

MIPOBOJIUTH OMBITHI [0 HAOIIOEHUIO (PU3UUECKUX SBJICHUN WIH (PU3UYECKHX CBOWUCTB Tel
(u3y4yeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpPAaHEHMs SHEPrHM, 3aBUCUMOCTH IepHoja
KOJICOAHWH TPY)KUHHOTO MasiTHUKA OT MAaCChI TPy3a U )KECTKOCTH NPY>KUHBI U HE3aBHCUMOCTH OT
aMILTUTY/IBI MaJIbIX KOJIeOaHWH, MPSIMOJIMHEHHOE PacIpOCTpaHEHHE CBETA, Pas3lIoKeHHE OEJIoro
CBETa B CIIEKTP, H3YYCHHE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakKeHUS
npeaMeTa B COOMparoliei JInH3e, HaOII0IeHHE CIUTOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyICHHS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, ONHMCHIBATh X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

NPOBOJUTH IPH HEOOXOAWMOCTH CEpPHIO MNPSMBIX H3MEPEHUH, ONpeAessis cpenHee
3HaUEHUE U3MEPSEMON BeTHMYUHEI ((DOKYCHOE PacCTOSHUE COOMPAIONIEH JTHH3bI), 000CHOBBIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);



IIPOBOJUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM
IPSIMBIX M3MEPEHUM (3aBUCUMOCTb IYTH OT BPEMEHM IPHU PAaBHOYCKOPEHHOM JBHKEHUM O€3
HAYaJbHOM CKOpPOCTH, IE€puoja KOJeOaHWH MaTeMaTH4EeCKOIO0 MasTHMKA OT JJUHBl HUTH,
3aBUCUMOCTH YIJIa OTPa)KE€HUsS CBETAa OT yIJja MaJeHUs U yria IpeJoMIICHUs OT yIJia NajJeHus):
IUITAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSTEIBHO COOMpATh YCTaHOBKY, (DUKCHPOBATh PE3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOAbI
10 pe3ysbTaTaM UCCIIe0BaHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEIMUYUH (CpeiHsAs CKOpPOCTb U
YCKOpEHHE Tela IpPU PaBHOYCKOPEHHOM JIBUKEHHHU, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTH MPYKUHBI, KO3(PPULIMEHT TPEHUSI CKOJBKEHUS, MEXaHU4ecKasi paboTa U MOIIHOCTB,
4acToTa M MepHro KojaeOaHUl MaTeMaTHYeCKOro M MPYXKHHHOTO MasTHUKOB, ONTHYECKas CHIIa
coOuparonield  JUH3BI, PATUOAKTUBHBIA  (OH): IUIAHUPOBATH  HM3MEPEHHUs, COOUpPATh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIELys IPEUI0KEHHON HHCTPYKIUHY,
BBIYUCIIATh 3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATh I1OJIy4YE€HHBIC Pe3yJIbTaThl C YUETOM 3aJaHHON
HOTPEIIHOCTH U3MEPEHUI;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (U3NUECKUX MOJEJICH: MaTepralibHas TOUKa,
abCoJIIOTHO TBEPJIOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIyd, TOHKAs JMH34a, IUIaHeTapHasi MOJIeJIb
aToOMa, HyKJIOHHasi MOJI€JIb @aTOMHOT'0 Spa;

XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB M TEXHHUYECKUX YCTPOHCTB
C Omopoil Ha WX omucaHus (B TOM 4YHCIIE: CIMIOMETp, JATYUKH IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 5XO0JIOT, OYKH, IMEepHUcKol, QoTroanmapaT, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAaX (DU3MYECKHX
SBJICHUN U HEOOXOAMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHBIE PUCYHKHM H3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENBHBIX HPUOOPOB U TEXHOJOTMYECKMX MPOLECCOB TPU PEUIEHUH Yy4eOHO--
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
cobuparoIiei TMH3e;

NPUBOJUTL TMpUMEpPbl (HAXOAUTH HMHGPOPMALMIO O MpPUMEPAX) MPAKTHYECKOrO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM KU3HU JUIsl oOecnieueHus 0e30MacHOCTU
npu oOpamieHuu ¢ npuOoOpaMu U TEXHUYECKUMHU YCTPONMCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKpY KaloIlei cpejie;

OCYLIECTBIATh TOUCK HWHpopMauuu (U3NYECKOro coaepkaHuss B MHTepHere,
CaMOCTOSITENIbHO ~ (OpMYNIHUpYSd  TOMCKOBBIM  3alpoc, HAXOMUTh MYTH  ONpEAeTeHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMAlMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JIOMOJTHUTEIBHBIX
HCTOYHUKOB;

WCIOJIb30BaTh MPH BBIMOJHEHUU Y4YEOHBIX 3a/JlaHUN HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu WHTepHeT, BianeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAlUKM W3 OJAHOW 3HAKOBOMN
CUCTEMBI B IpYTYIO;

co3/laBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIIEHUS HA OCHOBE MH(pOPMALIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOr0 coAepiKaHUs, IMYyOJIMYHO TMPEICTaBIsATh PE3YIbTaThl
IIPOEKTHOM WJIM HCCIIEI0BAaTENbCKON JESATENBHOCTH, IPU 3TOM TIPAaMOTHO HCIOJIb30BaTh
U3y4EHHBIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKd U CONPOBOXKIATh BBICTYIUICHNE
MIPE3CHTAMEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne KosinuecTBo yacoB JaexkTpoHHble (undpoBbIe) 00pazoBaTebHbIE

HaunmeHoBaHue pa3/ieJioB U TEM NPOrPaMMbI
n/n Bcero [K.P. [IL.P. |pecypchl
Paznesn 1. ®usuka u €€ poJsib B NO3HAHUH OKPYKAKOIIEr0 MUpa
1.1 |®dusmka - HayKa O IPUPOJIE 2 0 0 |bubamnoreka ITOK https://m.edsoo.ru/7f416194
1.2 |Dusnyueckue BEITMYUHBI 2 0 0 [bubamoreka I{OK https://m.edsoo.ru/7f416194
1.3 |EcTtecTBeHHOHAYYHBIN METO]I TO3HAHMS 2 0 1 [Bbubmuorexka IIOK https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pa3nes 2. IlepBoHayasibHble CBeleHHS O CTPOEHHMH BelleCTBA
2.1 |CrpoeHue BemecTBa 1 0 1 |bu6mmoreka LIOK https://m.edsoo.ru/7f416194
2.2 |JIBwkeHre U B3aUMOJICHCTBHE YaCTHUIL BEIICCTBA 2 0 1 |bubaunoreka [TOK https://m.edsoo.ru/7f416194
2.3 | ArperaTHbIe COCTOSIHHSI BEIIECTBA 2 1 1 |bubmmoreka LIOK https://m.edsoo.ru/7f416194
Wroro no pazueny 3)
Pa3nen 3. /IBu:xeHne u B3aumMojielicTBue TeJl
3.1 |MexaHnueckoe ABHKEHUE 3 0 1 [Bbubmuorexka IJOK https://m.edsoo.ru/7f416194
3.2 |Muepnwusi, macca, IIOTHOCTh 4 0 1 [Bbubmuorexa ITOK https://m.edsoo.ru/7f416194
3.3 |Cumna. Bugs! cun 14 1 2 |bubmmoreka ITOK https://m.edsoo.ru/7f416194
Wroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKHIAKOCTEH M ra30B
4.1 f;aag;f;ne' Tlepenasa papnenns TEEPILIMH TETAMH, KUKOCTAMH 3 0 1 |bubmauoreka [{OK https://m.edsoo.ru/7f416194
4.2 |/laBneHue KUAKOCTH 5 0 0 [Bubamorexa ITOK https://m.edsoo.ru/7f416194
4.3 |ATtmochepHoe naBiieHue 6 0 1 |BubGmmoreka LIOK https://m.edsoo.ru/7f416194
4.4 | JlelicTBUE JKUAKOCTH U r'a3a HA MOTPYKEHHOE B HUX TEJIO 7 1 3 |bubmmoreka L{OK https://m.edsoo.ru/7f416194
Htoro no paszneny 21

Pa3nes 5. PaGoTra n MOIIHOCTD. JHEpPIrus
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5.1 [PaGora u MOIIHOCTH 3 1 |BbuGmmoreka IIOK https://m.edsoo.ru/7f416194
5.2 [IIpocThic MexaHH3MBI 5 1 |bubamnoreka ITOK https://m.edsoo0.ru/7f416194
5.3 [Mexanuueckas SHEprus 4 0 |[bubmuoreka ITOK https://m.edsoo.ru/7f416194
Hroro no pazueny 12

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 15



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

8 KUIACC

Ne i/

HaunmenoBaHmue pa3aesioB U TEM NPOrpaMmabl

KoaudecTBO 9acoB

Beero | K.P.|ILP.

DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTe/bHbIE PeCypChl

Pa3pgen 1. TensioBbIe sIBJICHUS

1.1  |CrpoeHue u CBOMCTBa BELIECTBA 7 0 0  Bubmmoreka [{OK https://m.edsoo.ru/7f4181ce

1.2  |TemsoBbie MPOIECCHI 21 1 5  bubmmoreka [{OK https://m.edsoo.ru/7f4181ce

Hroro no pazaeny 28

Pa3nen 2. DiekTpuyeckue U MATHUTHBIE SIBJIEHUS

2.1 aﬂeKTquf CKHE 3apA/pl. 3APAKEHHBIC TEIa H HX 7 0 1 | bubmuoteka LIOK https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE

2.2 | TlocTOSIHHBIN IEKTPUYECKUIN TOK 20 1 7 | bubmmoreka LIOK https://m.edsoo.ru/7f4181ce

2.3  |MarHuTHbIC SIBJICHHS 6 1 1.5 | bubamoreka ITOK https://m.edsoo.ru/7f4181ce

2.4 DJIeKTPOMArHUTHAS MHIYKIIHS 4 1 0 bubmmorexa ITOK https://m.edsoo.ru/7f4181ce

Hroro mo pazueny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 1 14.5



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

Ne

/i HaumeHnoBaHue pa3iesioB U TeM NPOrPaMMbl

KoanuyecTBo yacoB

Beero K.P. TLP.

JdaexTpoHHble (UG poBbIe) 00pa3oBaTebHbIE PecypChl

Pa3nena 1. Mexanu4uecKue siBJIeHUS

1.1 |MexaHn4yecKoe ABHKEHUE U CIIOCOOBI €r0 OMUCAHUS 10 0 1 |bubmmoreka I1OK https://m.edsoo.ru/7f41a4a6
1.2 |BsaumopeiicTBHe TeI 20 1 3 | Bbubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHHSI 10 0 3 |bubmunoreka ITOK https://m.edsoo.ru/7f41a4a6
HWroro mo pasaeny 40

Paznen 2. MexaHu4ecKHe K0OJIe0aHUA U BOJHBI

2.1 |Mexannyeckue KoIeOaHus 7 0 3 |bubaunoreka I{OK https://m.edsoo.ru/7f41a4a6
2.2 |MexaHUYecKHe BOJHBI. 3BYK 8 1 3 |bubmunoreka ITOK https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 15

Pa3znen 3. DiieKTpOMarHMTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJHBI

3.1 |DJeKTPOMArHUTHOE MOJIE M IICKTPOMArHUTHBIC BOJIHBI 6 0 ’ 2 ’BI/I6JII/IOTCKa IIOK https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 6

Pa3znen 4. CBeTOBbBIE SIBJICHUS

4.1 | 3akoHBI pacIpoCTPaHCHHUS CBETA 6 0 2 |bubmmoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2  JIuH3bI U ONITHYECKHE TIPHOOPHI 6 0 3 |bubmumoreka ITOK https://m.edsoo.ru/7f41a4a6
4.3 |PaznoxeHue 0eoro cBeTa B CIEKTP 3 0 2 |bubmmoreka [{OK https://m.edsoo.ru/7f41a4a6
Wroro no pasneny 15

Pa3nen 5. KBanToBble iBJeHHS

5.1 McnyckaHue v IOTIIONIEHHE CBETa aTOMOM 4 0 1 |bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
5.2 | CtpoeHue aTOMHOTO sapa 6 0 1 |bubmunoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 |SnepHble peaknuu 7 1 1 |bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6
Uroro no paszupeny 17

Pasnea 6. [loBTopuTe/ibHO-0000IIAOIINI MOAYJIb

6.1 ‘HOBTOpCHI/Ie u 06001IeHre cotepkanust Kypca Gu3mKH 3a 7-9 xiace 9 0 ‘ 2 ‘BI/I6J'II/IOT6Ka LIOK https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9

OBLIEE KOJIMYECTBO YACOB I10 [IPOT PAMME 102 3| 27
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YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
o ®usnka, 7 knacc/ [leppimkun A.B., O01ecTBo ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M3/1aTeNbCTBO «DK3aMEH»
. ®duswka, 8 kimacce/ [lepeimkun A.B., OOIIECTBO ¢ OrpaHHYCHHON
OTBETCTBEHHOCTHIO «[[PODA»; Axkunonepuoe obuiectBo «M3marensctBo «IIpocBemenuey
. ®dusuka, 9 kinace/ [lepeimkun A.B., ['yrauk E.M., O01iecTBoO ¢ orpaHUYeHHOMN
OTBETCTBEHHOCTHIO «[[PODA»; Axkuroneproe odmiectBo «M3narenbctBo «IIpocBemieHue»
METOANUYECKHUE MATEPUAJIBI IJISA YUYUTEJIA
1. [Teprpimkun A.B. @usnka. 7 kinace. Y4eOHUK 1 001ieo0pa3oBaTeIbHbIX
yapexaenuit . M.:[Ipoda. 2011
2. A.B. Ilepprmikna @usnka-8 ki 2017 M. Ipoda
3. [Teprimkun A.B. ®usnka. 9 kirace. YueOHUK 111 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:lpoda. 2011
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET
1. Enunas komnekuus nudpoBbIx 00pa3oBaTeIbHBIX PECypCcoB. — Pexknm
nocryna: http://school- collection.edu.ru

2. [Hudposrie oOpazoBarenbHbIe pecypchl. — Pexxum pocrymna:
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