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HHOACHUTEJBbHAA 3AIIUCKA

Copep:xaHue mporpamMmbl HaIllpaBJIeHO Ha (hOPMHUPOBAHHE €CTECTBEHHOHAYYHOM TPaMOTHOCTH
yYaIUXcs ¥ OPraHu3aINi0 U3y4YeHHs (PU3UKHU Ha JESTEIIbHOCTHONW OCHOBE. B Hell yuHTHIBAIOTCS
BO3MOKHOCTH ipenmMeta B peanusanun TpedoBanuii ®I'OC OO0 k miiaHupyeMbIM JTHIYHOCTHBIM
U METanpeJMETHBIM pe3yibTaTaM OOyYEHHs, a TaKKE€ MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-
HAYYHBIX YYEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJJMETA «®U3UKA»

Kypc ¢usuku — cucreMooOpa3yromuil Uisl €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMue u usmdeckoi reorpadueii. duzrka — 3TO MPEAMET, KOTOPBIA HE
TOJIbKO BHOCUT OCHOBHOHM BKJIaJl B €CTECTBEHHOHAYUYHYI0 KapTHHY MHpA, HO U IIPEIOCTABIISET
HauOoJsiee sicHble 00pa3libl IPUMEHEHUsI HayYyHOI'o METOZa MO3HaHUs, T.€. CIocoda MOoIy4eHUs
JIOCTOBEPHBIX 3HaHUM 0 Mupe. Haxonen, ¢pu3nka — 3T0 npeaMeT, KOTOPbI HApSALY C APYTUMU
€CTeCTBEHHOHAYYHbIMM IpeAMETaMH JOJDKeH JaTh UIKOJbHMKAM IpeAcTaBieHue o0
YBJIEKATEJIBHOCTH HAy4YHOI'O HCCIEAOBAaHUSA M PATOCTH CaMOCTOSATEIBHOIO OTKPBITHS HOBOIO
3HaHUS.

OnHa W3 THaBHBIX 33734 (U3MYECKOrOo 00pa3oBaHUS B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOW IPaMOTHOCTU M MHTEpeca K HayKe Y OCHOBHOM
Macchl 00YJaroIuXcs, KOTOpbIe B JaJbHEHIIEM OyayT 3aHATHI B CAMBIX pa3HO 00pa3HBIX cdepax
nestenibHOCTH. Ho He MeHee BayKHOM 3afaueil ABJIETCS BBIBJICHUE U MTOATOTOBKA TAJAHTIIMBBIX
MOJIOJBIX JIFOACH Il TPOJOJDKEHHS o00pa3oBaHWsT M JaybHeimedl npodeccrHoHalbHOMI
JeSITeIbHOCTH B 00J1aCTH €CTECTBEHHOHAYUYHBIX UCCIIEI0BAaHUM M CO3/IaHMM HOBBIX T€XHOJIOTHI.
CornacHO MPUHATOMY B MEXIYyHApOJHOM coO0IIecTBe ompeneneHuto, «EctectBeHHOHayuHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHMMAaTh AKTUBHYIO TPAXKIAHCKYIO MO3MIHUIO T10
OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMM, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €©CTECTBEHHOHAYYHBIMM HJIEsIMH. HaydyHO TIpaMOTHBIN 4YEJIOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAaHHOM OOCYXJIEHUU NpOOJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTUSM, YTO TPeOyeT OT HEero CeIyIoIUX KOMIETEeHTHOCTEN!:

HAYYHO OOBSCHATD SIBIICHUS,

OIICHUBAThH U MMOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBaHUS,

VHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BAaTh HAYUHbIE JOKA3aTEIbCTBA ISl TIOJYYEHHUS
BEIBOJIOB.

N3yyenne ¢u3uku COCOOHO BHECTH pELIAONIMIM BKJIaJ B (OpMUpPOBAHHE E€CTECTBEHHO-
HaYYHOH IpaMOTHOCTH 00YYaroIUXCS.

HEJW N3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Henmun wu3yueHuss (QU3MKKM Ha YpPOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs ONpEIENCHBl B
Konnenmnuu npenogaBanusi yuedHoro npeamera « Pu3rka» B 00pa30BaTENIbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepanuu, peanu3yromUX OCHOBHBIE 00Ie00pa3oBaTeNIbHbIE MPOTrPAMMBI,
yTBepka€HHON pemenneM Kosmermn MuHncrepcTBa npocsenienus Poccniickoit @enepannu,
npotokoi ot 3 aexadpst 2019 r. Ne [1K-4BH.

Henu uzyueHus: Gpu3uku:

NpUOOpeTEeHNE UHTEpPECca U CTPEMIICHHUS 00YUaIoUINXCs K HAyYHOMY U3YUYEHHIO
MPUPOABI, Pa3BUTHE HMX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE MPECTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (POPMHUPOBAHHE
HCCIEA0BATENICKOTO OTHOUIEHUS K OKPYKaOLIUM SIBIICHUSIM;



(opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4EeHUsI OCHOB CTPOCHUS
MaTepud U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(dbopMHpoBaHUE NPEACTABICHUN O POJIM GU3UKHU JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX cepax Oyayuiei npodeccuoHaabHON
NesITeIbHOCTH, CBI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEMY 00yYEHHIO B 3TOM
HaIIPABJICHUU.

JlocTukeHne STUX Ielieil Ha YpOBHE OCHOBHOIO o00miero oOpa3oBaHus 00OecredrBaeTcs
pEILIEHUEM CIIEAYIOIUX 3a]au:

npruoOpeTeHne 3HaHu# O IUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

pHOOpPETEHUE YMEHUH OIUCHIBATh U OOBICHATh (U3HUSCKUE SIBICHUS C
WCIIOJIb30BAHUEM I0JTyUYCHHBIX 3HAHUIA,

OCBOCHHE METO/IOB PEIICHHUS POCTEHIINX PACYETHBIX 33/1a4 C UCTIOIH30BAHUEM
(bU3NYECKUX MOJICJICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33134,

pa3BUTHE YMCHHIA HAOJIFOIaTh IPUPOJIHBIC SBIICHUS M BBIITOJIHATh OTIBITHI, JTA0OPATOPHBIC
paboThI U PKCIICPUMEHTAIBHBIC UCCIICOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX TIPUOOPOB;

OCBOCHHUE TIPUEMOB paboTHI ¢ nH(pOpManHel (HU3HMIECKOTO COJCPIKAHUS, BKIIOYAs
WHGPOPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUIX (PU3UKHU; aHAIN3 U KPUTUICCKOE OIICHUBAHUE
nH(pOpMAIIHH;

3HAKOMCTBO cO chepamu poheCCHOHATLHOMN ICATEIbHOCTH, CBSI3aHHBIMH C (U3UKOU, 1
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHUSIX (DU3MUCCKON HAYKH.

MECTO YYEBHOTI'O TIPEIMETA «®U3UKA» B YUEBHOM IIJIAHE

B cooterctBun ¢ ®PI'OC OOO ¢usuka sBasercs 00s3aTeIbHBIM INPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero o0pasoBanus. JlaHHas mporpamma npeaycMaTpuBaeT U3ydeHue (pu3mku Ha
6a30BoM ypoBHE B 00bEMe 238 4 3a TpH rojia o0ydeHus mo 2 4 B Hezieno B 7 U 8 Kiaccax M 1o 3
4 B HEZIENO B 9 Kiacce.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA

7 KJIACC

Paszpnen 1. @usuka u e€ poJib B NO3HAHUM OKPY:KalOLIero Mupa

dusznka — Hayka O NpHUpOJEe, M3y4yaeT (U3NYECKHE SBICHUSA: MEXaHUYECKUe, TEIUIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenUUUHBL. M3Mmepenue (¢uszndyeckux BenuuuH. Dusznyeckue MpUOOPHI.
ITorpemnocTs n3MepeHnii. MexayHapoaHasi CUCTeEMa €IHHMII.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAYKH U3y4atoT MpUpoy. EcTecTBeHHOHAYUHBIH METO
MO3HAHUsA: HAOIOJCHNE, TOCTAHOBKAa HAyYHOT'O BONPOCA, BBIIBUKEHHE THUIOTE3, SIKCIIEPUMEHT
10 IIPOBEpKE TUMoTe3, 00bsICHEHNE Ha0m0AaeMoro aBieHns. Onucanue Gu3nueckux sBJICHUH ¢
IIOMOILIBIO MOJIEIIEH.

JdemMoHcTpauuun

1. Mexannueckue, TEMI0BbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. O®usnyeckue NpuOOpHl U Mpolenypa NpSIMbIX H3MEPEHUN AaHaJOTOBBIM U IM(POBHIM
npudOpoOM.

JlabGopaTopHblie padoThI M ONBITHI

1. Onpenenenue EHbI IEIEHUS KAl W3MEPUTENBHOTO Mpubopa.

2. U3mepenune pacCTOSHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.



4. Onpenenenre pasMepoB MAJIbIX TEl.

5. H3mepenue TtemmepaTypbl IpU IOMOILIM JKUAKOCTHOIO TEPMOMETpa M JaTyuKa
TEMIIepaTyphl.

6. IlpoBeneHue wcciaenoBaHus 10 IIPOBEPKE THUIOTE3bl: JAINbHOCTh IOJIETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAIIbHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA ITyCKa.

Pasnea 2. [lepBoHayaibHble CBeleHHS O CTPOEHHH BellecTBA

CrpoeHue BelecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. OIbIThL, TOKa3bIBAIOLINE TUCKPETHOE
cTpoeHue BeuecTBa. ONbIThI, JOKA3bIBAIOIINE AUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrxeHune yactul BeniecTBa. CBA3b CKOPOCTH JIBJKEHMSI 4YacTHL C TEMIIEPATYPOM.
BpoyHoBckoe nBmwkenue, muddysus. BammopeiicTBHe dYacTWIl BEUIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMS ~ BEIIECTBA: CTPOCHHME  Ta30B, JKUAKOCTEM ©  TBEPIABIX
(kpucTaymnyeckux) Teia. B3auMoCBs3b MeEXIy CBOICTBaAaMH BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX W MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSTHUUN
BOJIbl. B3aUMOCBSI3b MEX/ly CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUSAX U UX aTOM-
HOMOJIEKYJIIpHBIM cTpoeHueM. OCOOEHHOCTH arperatHbiX COCTOSHMM BOJAbl. OcoOeHHocTH
arperaTHbIX COCTOSIHUI BOJIBI.

JdemMoHcTpanuu

1. Habnmronenue OpOyHOBCKOTO ABM)KCHHUS.

2. HaGmronenue nuddysum.

3. HaOntonenue siBIeHHM, OOBSCHSIOUMXCA NPUTSIKEHHUEM WIM OTTAJIKMBAHUEM YaCTHII
BEIIECTB.

JlaGopaTopHblie padoThI M ONBITHI

1. Onenka quamerpa aroMa METOAOM PsIIOB (C HCIob3oBaHueM (hoTorpaduii).

2. OnbITh IO HAOIIOAEHUIO TETIJIOBOTO PaCIIMPEHHs ra3oB.

3. OnpIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBu:xeHue U B3aUMoOAeliCcTBUHI

Mexannueckoe aBHkeHue. PaBHoMepHOe U HepaBHOMepHOe JBukeHue. CkopocTs. CpenHsist
CKOPOCTb [P HEPABHOMEPHOM JBHKEHUH. Pacuér myTu u BpeMeHu OBIXKEHMs. PaBHOMEpHOE U
HepaBHOMepHOe ABMkeHHE. CkopocTb. CpefHsisi CKOpOCTb NpPU HEPABHOMEPHOM JABM)KEHMH.
Pacuér myTH ¥ BpeMEHU IBUKCHUSL.

SIBnenue nnepuuu. 3akoH uHepUuU. B3anmozeiicTBue Ten Kak NpUuyruHa U3MEHEHUS! CKOPOCTH
JIBIKEHMS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBA3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEIIECTBA.

Cuia Kak xapakTepuCTHKa B3aumojiercTBus Ten. Cua ynpyroct u 3akoH ['yka. U3mepenue
CWJIBI C TOMOIIBIO JMHAMOMETpa. SIBieHHe TArOoTeHus U cuwia TsxkecTH. Cuia TSDKECTH Ha
apyrux mia"erax (MC). Bec tena. HeBecomocTs. CioxkeHHe CHIl, HalpaBJIEHHBIX MO OJHOU
npsiMoil. PaBHonericTByromas cuit. Cuina tpeHus. TpeHue CKOJIbKEHUs U TpeHUe Mokos. TpeHue
B nipupoae u rexuuke (MC).

JdemMoHcTpauuun

1. HaGroneHue MEXaHU4eCKOTo IBUKEHHUS Tela.

2. 3mepenune CKOpOCTH NPSIMOJTMHEUHOTO JIBUYKEHHUS.

3. HabGmtoieHue sIBJCHUS] HHEPIIHH.

4. HabmroieHre u3MeHEHUs CKOPOCTH MPY B3aUMOJICUCTBUU TEII.

5. CpaBHeHuE Macc M0 B3aUMOJICHCTBUIO TEIL.

6. CiioxeHue cuil, HalpaBJIEHHBIX 110 OJHOU MTPSMO.

JlaGopaTopHbie padoThI U ONBITHI

1. OmpeneneHrie CKOPOCTH PaBHOMEPHOTO JABMXKEHUSA (IIapUKa B JKUJIKOCTH, MOJAEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U T. I.).

2. OmpeneneHue cpeaHed CKOPOCTH CKOJBXEHUsS Opycka WM IIapuKa IO HAKJIOHHOMN
IJIOCKOCTH.

3. OnpexaeneHue MIOTHOCTH TBEPIOTO Tea.



4. OnpITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pAaCTsKEHHUS (nedopMaluu) MPYKUHBI OT
IIPUJIOKEHHOM CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl TPEHHUS CKOJIbXKEHHUS OT Beca Tejla U
XapakTepa COIPUKACaIOIINXCsl TOBEPXHOCTEN.

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMIKOCTEH U ra3oB

Hapnenne. CriocoObl YMEHBIICHHUSI U yBEMUYEHUs JNaBieHus. JlaBieHue rasa. 3aBHCUMOCTh
JaBjieHUs ra3a oT 00béma, Temnepatypsl. [lepenada napneHust TBEpABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [lHeBMaTnueckue MamivHbl. 3aBUCUMOCTb JABJICHUS XKUAKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc.  CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXAHU3MBI.

Atmocdepa 3emnu u atmocdepHoe aaBieHue. [IpUUMHBI CylIECTBOBAaHUS BO3AYIIHOM
obonouku 3emmmn. Onwit Toppuyermnu. M3mepeHue atmocepHOro MaBicHHs. 3aBHUCHMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHE KUAKOCTU W raza Ha MOTPYKEHHOE B HUX Teno. BeiTankuBaromas (apXumeroBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

JdeMoHcTpanun

1. 3aBUCUMOCTD JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenaya naBiieHHS )KUIKOCTBIO U Ta30M.

3. CooOuiaromuecs cocybl.

4. I'uapaBiIrvecKui mpecc.

5. IlposiBeHue neicTBUst aTMOC(EPHOTO JTABICHHUS.

6. 3aBUCHMOCTb BBITAJIKUBAIOIIECH CHIIBI OT 00BhEMA MOTPYKEHHONW YACTH Tela M MJIOTHOCTU
AKUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

8. YcnoBue miaBaHus Tell: IUIaBaHUE WJIM MOTPY’KEHUE TeNl B 3aBUCUMOCTH OT COOTHOIIEHHUS
IUIOTHOCTEN TeJa U )KUJKOCTH.

JlabGopaTopHbie padoThl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJIe OT 00bEMa MOTPYKEHHOHN B )KUJIKOCTh YacTH
Tena.

2. OnpeneneHye BHITAIKMBAIOUIEH CUJIBI, IEUCTBYIOLIEH HA TENO, IOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, IEHCTBYIONIEH HA TEJIO B JKUJIKOCTH, OT
Macchl Tela.

4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CHIIbI, IEUCTBYIOIIEH Ha TEJNO
B )KUJIKOCTH, OT 00BbEMa MOrpyKEHHOM B ’KUKOCTh YaCTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KouctpyupoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOJKM U OIpejaesieHue eé
IPY30IO0ABEMHOCTH.

Paznea 5. PaGora n MomHOCTh. JHEprus

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio paBHOBECHs phluara.
[IpumeHeHne mpaBuUia paBHOBECHS pbluara K OJIOKy. «3o0si0Toe mpaBuiio» MmexaHuku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass sHeprus. Kunerudeckas um noreHuuanbHast 3Heprud. [IpeBpaieHue ogHOro
BH/JIa MEXaHUYECKON SHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTHH B MEXAHUKE.

JdemMoHcTpanuu

[Ipumepsl MPOCTHIX MEXAHU3MOB

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenune pabOThl CUIBI TPEHUS TPU PABHOMEPHOM JBIDKEHMHM Tela 110
TOPU30HTAILHON TOBEPXHOCTH.

2. UccnenoBaHue yCJIOBHI paBHOBECHS phluara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. VI3ydeHne 3aKOHa COXpaHEHUS MEXaHUYECKOW YHEPTUH.



8 KJIACC

Pa3gen 1. TersioBbIe ABJICHUSA

Mopenu TBEPAOro, KUAKOTO M razo00pa3HOro COCTOAHMM BemecTBa. Kpucrammmueckue u
amop¢usble Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUIN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIApHBIE SIBIEHUA. TerioBoe
paciIMpeHue U cxxaTue.

Temnepatypa. CBsi3b TEMIIEPATYpbl CO CKOPOCTHIO TEIUIOBOT'O IBUKEHUS YaCTHULI.

Buytpennsass snHeprust CnocoObl W3MEHEHHUsT BHYTPEHHEHW OJHEpPruu: TeIulonepenaya u
coBepieHre padoThl. Bupl Temonepeaayn: TeIIONPOBOJHOCTD, KOHBEKIIHS, H3TyYCHHUE.

KonnuectBo Ttemnotel. YaenbHas TEMJIOEMKOCTh BeHIeCTBA. TerIOOOMEH U  TEIUIOBOE
paBHOBecHE. YpaBHEHUE TEIIOBOro Oananca. [lnaBiaeHne M OTBepAEBaHHE KPUCTAJUIMUECKUX
BEIIIECTB. Y enbHas TerioTa miasineHus. [lapoobpasosanue u konaencamnus. Ucnapenne (MC).
Kunenue. VYpaenbHas Ttemnora napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
atMocepHoro naBienus. BraxHocTs Bo3ayxa.

OHeprus TomMBa. Y iejbHasi TEIJI0Ta CrOPaHHUSL.

[Tpunnuns! padots! Temnosbix apurateneil. KI1/] TemnoBoro nurarens. TemnoBsie ABUTAaTENH
u 3anuTa okpysxaromieit cpensl (MC). 3aK0oH coOXpaHEHUS U NMPEBPAIICHUSI SHEPTUU B TEIIJIOBBIX
nporeccax (MC).

JdemMoHcTpauuu

1. Habmonenue OpOyHOBCKOTO JBUIKCHHUS
. Habmronenune mud¢ysnn
. Habmroienue siBieHuii cMaunBaHus U KaMUIUISIPHBIX SBICHUI
. HabGxromenue TerioBoro pacumpeHus Tel
. I3aMeHeHue naBiieHus ra3a npu M3MEeHEHUU 00bEMa U HAarpeBaHUU WM OXJIKICHUH
. [IpaBuna u3MepeHus TeMneparypsl
. Buasl Tenonepenaun
. OxnaxieHre npu COBEpIICHUH paObOThI

9. HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CUIIaMHU

10. CpaBHeHME TEMIIOEMKOCTEHN pa3IMYHbBIX BELIECTB

11. HabnroneHue KUMeHus

12 .HaOntoneHue nocTossHCTBA TEMIIEPATyPhl MIPH MJIaBJICHUH

13. Moneny TemIOBBIX ABUTATENIEH

JlaGopaTopHbie padoThI M ONBITHI

1. OnbITHI IO OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO IPUTSKEHUS

2. OnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COMM MM caxapa

3. OnbITHI O HAOMIOIEHUIO TEIUIOBOTO PACHIMPEHUS Fa30B, )KUIKOCTEN 1 TBEPBIX T

4. OmpeneneHue NaBJICHUs BO3AyXa B Oa/UTOHE IIMPUIIA

5. OmbIThl, JEMOHCTPHUPYIOIIME 3aBHCHMOCTh JIABIGHUS BO3QyXa OT €ro oo0néma u
HarpeBaHus WIH OXJIaXICHUS

6. IlpoBepka THMOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIiepaTypbl

7. HabmoneHue W3MEHEHUs BHYTPEHHEHW SHEpPruM Tela B pe3yibTaTe TeIulonepenadn u
paboThl BHEITHUX CHUIT

8. UccnenoBanue sBIeHUS TEMIO0OMEHA MPU CMEIIMBAHNUN XOJIOJHOM U TOpsiueit BOJIbI

9. OmpenenieHne KOJIMYECTBA TEIUIOTHI, TOJTYYEHHOTO BOJOW MPH TEIJI0O0OMEHE C HarpeThiM
METAITMYECKUM LIUJTUHAPOM

10. Onpenenenue yAaenbHOU TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca uCapeHust

12. Onpezenenrie OTHOCUTENBHON BIAXKHOCTH BO3IyXa

13. Onpenenenune yaeabHON TEIIOTHI IUIABJICHUS JIb1a

Pasnea 2. DiiekTpuyeckne M MATHUTHBIC SIBJICHHSA

01N hn WD



DnekTpusanusa Tel. J[Ba poma 3JIeKTpUYECKHX 3apsaoB. B3anmoaeicTBue 3apsyKEHHBIX TeEJ.
3akoH KyroHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsHDKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U
pPacCTOSTHUSL MEXTy TEJIaMH).

Onexrpuueckoe noisie. Hampspk€HHOCTH anekTpuueckoro mois. I[lpuHuun cynepno3unuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. JIeMEHTapHbIN 3JeKTpruueckuil 3apsan. CTpoeHue aroma.
[IpoBOIHUKY M AUBJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/ia.

ONEeKTpUYECKUH TOK. YCJIOBHUS CYyIIECTBOBAHUS JJIEKTPUYECKOIO ToKa. McTouHuKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOro TOKa (TEIIOBOE, XHWMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKUH TOK B JKUIKOCTSX U rasax.

Onektpruueckass nenb. Cuna TokKa. OJekTpudeckoe HamnpsbkeHue. ConpoTHBIIEHUE
IPOBOAHMKA. YJIEJIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenpHOE U MapaieIbHOE COETMHEHUE IIPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUYECKOro Toka. 3akoH J[xoyns— JleHna. DiekTpuyecKue enu u
NOTPeOUTENH SIEKTPUUECKOl 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossuHble MarHuTbl. B3auMopnelcTBue MOCTOSAHHBIX  MAarHUTOB. MarnuTHoe mnoJe.
MarnuTHoe noje 3eMid U ero 3HaueHue JUis )ku3Hu Ha 3emuie. OnbIT Opcrena. MarautHoe noiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOIO TokKa. Mcnonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Onbitel @apages.  SBieHue  3JIEKTpOMarHUTHOM — uHaykuumu. I[IpaBuno  Jlenua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUUECKOW HHEPrUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

JdemMoHcTpauuu

1. DOnextpuzaius Ten

2. JlBa poja 2JIEKTPUYECKUX 3apsI0B M B3aMMO/ICHCTBHE 3apsKEHHBIX TEI

3. YcTpoiicTBO U AEHCTBHE AJIEKTPOCKOIA

4. DnexTpocTaTHYecKas WHIYKIIHS

5. 3aKkoH COXpaHEHMs AIEKTPUUYECKHX 3apsI0B

6. IIpoBOIHWKHU M TUDIEKTPUKU

7. MojenupoBaHue CUIOBBIX JIMHUNA 3JIEKTPUYECKOTO OIS

8. HcTOYHHMKH MOCTOSTHHOTO TOKa

9. JleiicTBus 3IEKTPUUYECKOTO TOKA
10. DeKTpUIeCKuil TOK B )KUJIKOCTH
11. I'a30BbIi1 pa3psang
12. 3mepenne CUitbl TOKa aMIepMeTPOM
13. MI3MepeHne aIeKTpUIeCKOro HANpsKEHUsT BOJIBTMETPOM
14. PeocTaT 1 Mara3uH CONPOTUBIECHUI
15. B3aumopeiicTBre OCTOSSHHBIX MarHUTOB
16. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MTOJIOCOB MarHuTa
17. MoaennpoBaHue MarHUTHBIX MOJIEN OCTOSIHHBIX MarHUTOB
18. OmsIT Opcrena
19. MarnuTHOE 10JIE TOKA. DJIEKTPOMArHuT
20. leficTBHE€ MarHUTHOTO OJISI HA IPOBOJHUK C TOKOM
21 DnexTpoaBUraTeab NOCTOSHHOIO TOKa
22. UccnenoBaHue SIBIEHUS JE€KTPOMArHUTHON UHAYKIUU
23. Onbitel Gapages
24. 3aBUCMMOCTb HANIPaBJICHHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHUMW €ro BOSHUKHOBEHUS
25. DIIEKTpOreHepaTop NOCTOSSHHOTO TOKa
JlabGopaTopHblie padoThI M ONBITHI
1. OnpIThI 110 HAOIIOJCHUIO IIEKTPU3ALNHN T€T MHIYKIKUEH U IPU CONPUKOCHOBEHUN
2. HccnenoBanue AeCTBUS 3JIEKTPUUECKOTO MO HA MPOBOJHUKH U AUDICKTPUKHI



3. Cbopxka u mpoBepKa padOThI IIEKTPUICCKOH IIEMH TTOCTOSHHOTO TOKa

4. VI3mepeHHe U peryJIupoBaHUe CUIIbI TOKA

5. H3mMepenue u peryaupoBaHue HAPSHKEHUS

6. HccrnemoBanme 3aBHCHMOCTH CHUJIBI TOKA, MIYLIETO YEpe3 PE3UCTOP, OT COMPOTUBICHUS
pE3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE

7. OmbITBI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTH JJICKTPUUYECKOTO COTPOTHUBICHUS MPOBOJIHUKA
OT €ro JUIMHBI, [JIOLa/I1 OTIEPEYHOr0 CEUEHUsl U MaTepuala

8. IIpoBepka mpaBuiia CIIOKEHHS HANpPSDKEHHH MPU MOCIEI0BATEIHLHOM COCIMHEHHH IBYX
PE3UCTOPOB

9. IIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH NMAPAJUICTBHOM COSIMHEHHH PE3UCTOPOB

10. Onpenenenue paboThI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UcTop

11. Onpezenenrie MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJCISIEMOM HA PE3UCTOPE

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, MJIYIIETO Yepe3 JIAMIIOYKYy, OT HaNpsDKeHHs Ha
HEel

13. Onpenenenne KIIJI narpeBatens

14. ViccnenoBaHre MarHUTHOTO B3aWMOJICHCTBHUS TTOCTOSTHHBIX MarHUTOB

15. VI3yueHne MarHuTHOTO MOJI MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHEHUU U pa3/IeJICHUH

16. VccnenoBanue AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY

17. OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJCHCTBHUS KATYIIKU C TOKOM U
MarHuTa OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KATYIITKE

18. M3yuenue neicTBUS MarHUTHOTO MO HA TPOBOAHHUK C TOKOM

19. KonctpyupoBanue W u3ydeHUE PabOThI AJIEKTPOJBUTATEIS

20. Uzmepenue KIIJ anexkTpoaBUrareibHOM yCTaHOBKH

21. OmpITBI TO WCCIEIOBAHUIO SIBICHHS DSJCKTPOMArHUTHOW WHAYKIUH: HCCIEOBAHUE
M3MEHEHUH 3HAaYeHUsI U HAIIPaBIICHUS] UHAYKIIMOHHOTO TOKA.

9 KJIACC

Paszpnen 1. Mexanudeckue siBJICHUSA

Mexannueckoe nBHKeHHE. MarepuanpHas Touka. CucremMa otcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMonMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsisi M MIHOBEHHAs CKOpPOCTb Tejla IPU HEPAaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHOyckopeHHOE NpsMoiuHelHoe BuxeHue. CBoOoaHoe majeHue. ONbITHI
[Nanunes.

PaBHOMepHOE IBWXEeHHE O OKpykHOcTH. Ilepmon m wacrora obpamienus. Jlunelinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBeit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH Herotona. IIpunHimun
CYNEPIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHUs: CHJla TPEHUS CKOJIb)KEHUS, CHjla TPEHMSI MTOKOS,
JIpyTrHe BUJIbI TPEHUSI.

Cuna TsKecTH U 3aKOH BCEMHPHOT'O TATOTEHHA. Y CKOpeHHe CBOOOAHOTO NajeHus. J[Buxenue
wianet Bokpyr Connna (MC). [lepBast kocMuueckas ckopocTs. HeBecomocTh 1 neperpyski.

PaBHOBecue matepuanbHOU TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOrO Tena C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec tema. M3menenwe wummyinbsca. Mmmynbe cuibl. 3aKOH COXpPAHEHUs HMITYJIbCA.
PeaktuBHOe nBmkenue (MC).

Mexannueckasi paboTa ¥ MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus CBsi3b SHEPrUn
u paborsl [loreHnumanbHas SHEPrUst Tena, MOJHATOIO HaJX IOBEPXHOCTHIO  3EMIIH.
[ToTreHmanbHas sHeprus cxaToil npyxuHbl. Kunernueckast sHeprud. Teopema 0 KUHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPIHUH.

JdemoHcTpauuu

1. HabmroneHne MexaHHYECKOTO ABMKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUYETA



2. CpaBHeHUE MyTeH U TPAeKTOPUI ABUKEHHS OJHOTO U TOT'O K€ TeJla OTHOCUTENIBHO Pa3HBIX
TeJ OTCUETA

3. M3mepeHue CKOpOCTH U YCKOPEHUS IPSIMOJIUHEHHOTO JBU)KEHUS

4. HccnenoBaHue NMPU3HAKOB PaBHOYCKOPEHHOI'O ABM)KEHHUS

5. HabGnronenue ABMKeHMs Tesla 0 OKPYKHOCTH

6. Habmonenne MexaHU4eCcKuX SIBICHUH, MPOUCXOASIINX B cucTeMe oTcuéra « Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JBHKEHHHM OTHOCUTENIBHO KaOuHeTa GU3uKU

7. 3aBUCHMOCTbH YCKOPEHHS TeJIa OT MAcChl TeJla U JICUCTBYIOIIEH Ha HETO CHIIbI

8. Haluronenue paBeHCTBa CUII IIPU B3aUMOJICHCTBUH Tel

9. M3meHenue Beca Teja MpH YCKOPEHHOM JIBUKCHUN

10.Ilepenava ummybca Mpy B3aMMOICHCTBUM Tl

11.ITpeoOpazoBanusi SHEPTUU NPU B3aUMOAECUCTBUHU TEI

12.CoxpaHeHnue UuMmyJibca Ipy HEyIpPyroM B3auMOJICUCTBUU

13.Coxpanenre uMIysbca Ipu abCOIOTHO YIIPYTOM B3aUMOACHCTBUU

14.HabnoneHre peakTUBHOTO JIBUXKEHUS

15.CoxpaHeHne MEXaHMYECKON SHEPTUH IIPH CBOOOJHOM IMaJICHUU

16. CoxpaHeHHe MEXaHUYECKOM SHEPTUU IIPU JBMKCHHUH Tea MO/ JEHCTBUEM IIPYKUHBI

JlaGopaTopHbie padoThI U ONBITHI

1. KoHcTpynpoBaHMe TpaKTa [yl pa3roHa U AajJbHEHIIEro paBHOMEPHOI'O JBM)KEHUS IIapHKa
WIH TEJIEKKH

2. OrmpeneneHue cpegHel CKOPOCTU CKOJBbXKEHHs Opycka WM JBM)KEHHUS IIapuKa I10
HAaKJIOHHOM IIOCKOCTH

3. OmpeneneHne YCKOpPEHUs Tela IpU PAaBHOYCKOPEHHOM JBM)KEHUM 110 HAKJIOHHOMN
IJIOCKOCTH

4. WccnenoBaHue 3aBUCUMOCTH MYyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBUXKEHHUU Oe3
Ha4aJIbHOW CKOPOCTH

5. TlpoBepka rumoTe3bl: €Cl MPU PaBHOYCKOPEHHOM JBID)KEHUHM 0€3 HadabHOW CKOPOCTH
IIyTH OTHOCSTCS KaK psAJl HEYETHBIX YUCEN, TO COOTBETCTBYIOILINE POMEXYTKHA BPEMEHHU OJMHA-
KOBBI

6. MccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBl HOPMAJIBHOTO JIaBJICHUS

7. Ompenenenue ko3 UIEHTa TPEHUS CKOJIbKEHUS

8. Ormpenenenue KECTKOCTH MPYKUHBI

9. Ompenenenne paboOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBKEHMHM Tejla IO
TOPU30HTAIEHON NTOBEPXHOCTH

10.0npenenenne paboOThl CUJIBI  YINPYTOCTH TMpH MOABEME Tpy3a C MCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB

11.M3y4yeHne 3aK0Ha COXpaHEHUs SHEPTUU

Paznen 2. Mexannueckue Kos1e0aHUsI M BOJIHBI

KonebarenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHWil: Mepuoj, YacroTa,
aMIIMTyna. Marematndeckuil W TNpPYKUHHBIM MasTHUKU. [IpeBpamieHuwe »sHeprum mnpu
KoJIeOaTeNbHOM JIBUKEHUHU. 3aryxatomue Koiebanusi. BoiHykaeHHble konebanus. Pe3onaHc.
Mexanndeckne BoiHbI. CBOWCTBAa MEXaHWYECKHMX BOJIH. [Ipo onbHBIE M MONEPEYHBIE BOJHBI.
JllnHa BOJIHBI M CKOPOCTh €€ paclpocTpaHeHHsd. MeXxaHWdecKHMe BOJHBI B TBEPJAOM TEIE,
cericmuueckue BosHbI (MC).

3ByK. 'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. H(GPa3ByK U yIbTpa3ByK.

JdemMoHcTpauuun

1. HaGmronenue koneOaHMii T MO IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HabGmonenne konebaHuii Tpy3a Ha HUTH U Ha TIPYKUHE

3. HaGmoieHne BBIHYKIEHHBIX KOJIeOaHUN 1 pe30HaHca

4. PacipocTpaHeHue NPOAOIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIIN)

5. HaGmoieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBI

6. AKyCTHYECKUI pe30HAHC



JlabGopaTopHblie padoThI M ONBITHI

1. Omnpenenenre 4acTOThI U IEpUOAA KOJIeOaHU MAaTEeMaTHIECKOTO MAsITHIKA

2. OmpenesneHye YacTOThl U Neproa KoJeOaHui mpyKMHHOTO MasiTHUKA

3. MccnenoBanue 3aBUCHMOCTH Tlepuoa KoieOaHWii MOJBEIICHHOTO K HUTH TPy3a OT JJIMHBI
HUTH

4. UccnenoBaHue 3aBUCUMOCTH NIEpUOA KOJEOAHNN IPYKUHHOIO MasiTHUKA OT Macchl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH IepUoAa KoyiebaHUil rpy3a, MOJABEIIEHHOTO K HUTHU, OT MAacChl
rpysa

6. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MepHoa KojaeOaHui MpyKUHHOTO MasgTHHUKA OT
MAaccChl Ipy3a U KECTKOCTHU IIPYKUHBI

7. U3mepeHne yCKOpeHus CBOOOIHOTO MaJAeHHUS

Pasnea 3. DiieKTpoMarHuTHOE 10JIe U 3JIeKTPOMATHUTHBIE BOJIHBI

DNeKTPOMarHuTHOE ToJie. DIEeKTPOMarHuTHble BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH
[Ilkana 3JIE€KTPOMAarHUTHBIX BOJIH. VCIO/Ib30BaHME 3JIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM
CBSI3H.

DnekTpoMarauTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.

JdeMoHcTpanun

1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH

2. BosiHOBBIE CBOICTBA CBETA

JlaGopaTopHbie padoThI U ONBITHI

1. 3y4eHue CBOMCTB J€KTPOMAarHUTHBIX BOJIH C TIOMOIIBbIO MOOMIIBHOTO TenedoHa

Pasnen 4. CBeroBble siBJIeHUS

JlyueBass Mopens cBera. Mcrounuku cBeta. I[IpsiMonuHeiiHOe pacmpocTpaHEHUE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

IIpenomiienne cBeTta. 3akOH INpenoMiIeHHs cBeTa. [loaHOe BHYTpeHHee OTpakeHUE CBETA.
Hcnonp30BaHne OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAX.

JIunza. Xon nyueit B muH3e. OnTHueckas cucrema (oToamnmnapaTa, MUKPOCKONA U TeJIECKoIa
(MC). I'na3 kak onTuyeckasi cucteMa. bJIu30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxenue Oenoro ceera B cnekTp. OnbiTel HetoToHa. ClokeHHE CIIEKTPalbHBIX 1[BETOB.
Hucniepcus ceera.

JdemoncTpanuu
[IpssMonMHENHOE pacIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuyenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
ITpenomiieHue cBeTa.
OnTH4ecKkuii CBETOBO/I.
Xon sydeit B cobuparoleit TuH3e.
XoJ1 Tydeil B pacCEenBArOIIEH JIMH3E.
[Tony4yenue n300paxeHU C MOMOIIBIO JIHH3.

9. Tlpunnmn gericTBus GoToanmapara, MUKPOCKOIIA M TEJIECKOTA.

10.Mopgens rnasa.

11.PaznoxxeHnue 6e10ro cBeTa B CHEKTP.

12.ITonyuenue Gesioro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.

JlaGopaTopHbie padoThI U ONBITHI

1. MUccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHHUs CBETOBOTO JIyda OT yTIJjla MaJeHusl.

2. 3yueHne xapakTepuCTHK U300pakeHUsI IPeIMETa B IUIOCKOM 3epKaJie.

3. HccrnenoBanue 3aBHCHMOCTH YIJIa TPEJIOMIIEHUS CBETOBOTO JIyda OT yrIjla MAaJeHUs Ha
TPaHULIE «BO3yX—CTEKIION.

4. [Mony4eHne n300paxeHH ¢ TOMOIIBI0 COOMPAOIIEH JIMH3BI

5. Onpenenenne PoOKyCHOTO PACCTOSIHUS U OMTHYECKOM CHITBI CO OMparomei JTMH3HI.

6. OnBITH IO Pa3IOKEHHUIO OEIOT0 CBETa B CHEKTP.

7. OnBITHI IO BOCTIPUATHUIO I[BETA MPEAMETOB MIPU UX HAOIIOACHUU Yepe3 LIBETOBbIE (DUIIBTPHI.

NN E



Pa3znen 5. KBanToBbI€ SIBJICHUA

OmnbiTel Pesepdopna u mnanerapHas mozaenb aroma. Moxens atroma bopa. Hcmyckanue u
norjiouieHre ceera atoMoM. KBauThl. JInHelyarsie CieKTpHI.

PamnoaktuBHOCTE. Anb(a, 6eta U ramma usnydeHusi. CTpoeHre aTOMHOTO siapa. HykimoHHas
MoJieIb aTOMHOTO sJipa. V30Tombl.

PannoaxkTtuBHble npeBpamienus. [lepros noiaypacnana aTOMHBIX S€Ep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUsS 3apsIOBOTO U MAacCOBOTO YHCEN. DHEPIus CBS3U
aToMHbIX szaep. CBs3p Macchl U 3Hepruu. Peakumu cuHte3a u geneHus sjep. Mcrounuku
suepruu Counnna u 38é31 (MC).

SAnepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3TyuyeHUI Ha )kuBble opraHu3Msl (MC).

JdemoHcTpauuu

1. CekTphl U31y4eHUS U MOTJIOIICHHUS.

2. CrexTphl pa3IuyHbIX ra30B.

3. Cnektp BoAopoa.

4. HabmroneHnue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka MOHU3UPYIOUINX H3ITyICHUH.

6. Peructpanus u3nyyeHus IpUPOIHBIX MUHEPAIIOB U MPOIYKTOB.

JlaGopaTopHbie padoThI U ONBITHI

1. HabnroieHue CITOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITy4YEHHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHUE OHHEPIMM 4YacTHIbl IO TOPMO3HOMY IyTH (IO
doTorpadusm).

3. U3mepenne paainoakTuBHOTO (OHA.

I[MoBTOPHUTENBHO-00001IAKOIMH MOYJIb

[ToBTOPUTEIIEHO-0000IIAOINK MOAYIh MPEIHA3HAYCH JJII CHCTEMAaTU3allud U O0OOIICHHUS
IPEIMETHOTO COJIEPYKaHMS U OIbITA AEATEIbHOCTH, TPUOOPETEHHOTO NP U3YYEHUH BCETO Kypca
bu3uKY, a TakKe IS MOArOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 2K3aMEHY IO (U3UKE NS
o0yyaromuxcs, BEIOpaBIIMX 3TOT yUeOHBIH MpeaMerT.

[Ipu u3yyeHuun 1aHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS BUIbI 1€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTUKEHNE MTPEIMETHBIX U METalpeAMETHBIX TIAHUPYEMbIX
pe3ynbTaToB o0yueHus, JOPpMUPYETCS] €CTECTBEHHO-HAY4YHAasi IPaMOTHOCTh: OCBOEHUE HaYUHBIX
METO/IOB HCCIICIOBAaHUS SIBICHUN NPUPOABI M TEXHHUKH, OBJIAJCHHE YMEHUSMH OOBSICHATh
¢usnueckue SBIEHUS, NPUMEHsA IIOJIyYEHHbIE 3HAHUS, peularb 3aJayd, B TOM YHUCIE
KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBEHO AEATENbHOCTHBIA XapaKTep JaHHOTO pa3jiena peain3yercs 3a C4ET TOro, YyTo
yyJalyecs BBINOIHSIOT 3a/1aHHs], B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJIy4YE€HHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBICHATH (PU3NUECKUE
SIBJICHUS B OKPY’KarOILEH MPUPOJIE U TIOBCEAHEBHOM )KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/bI UCCIIEJOBAHUS (PU3UUECKUX SABJICHUN, B TOM YHCIE JUIS
MIPOBEPKHU TMIOTE3 U MOJTYYEHUs TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI Han00JIee BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMEP, IPAKTUYECKOTO UCITOJIB30BAaHUS PA3JIMYHBIX HCTOYHUKOB YHEPTUU HA
OCHOB€ 3aKOHA IIPEBPALLCHHU U COXPAHEHUS BCEX U3BECTHBIX BUJOB DHEPIUU.

Kaxmas w3 TeM JaHHOTO pasjena BKIIOYACT OKCIEPUMEHTAJIbHOE HCCIIEeOBAHNE
obobmaromiero xapakrepa. Paznen 3aBepiaercs mpoBeieHHEM JUArHOCTUYECKOW U OIIEHOYHOMN
paboTHI 32 KypC OCHOBHOM IITKOJIBI.



IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

Nzydenne ydeOHOro mpeamera «®dusmka» Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
JOIDKHO ~ oOecrieunBaTh  JIOCTHDKEHHE — CICAYIONIMX JIMYHOCTHBIX, METAlpPEJMETHBIX U

IIPEIMETHBIX 00Pa30BaATEIbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIbTATbI
Ilampuomuueckoe éocnumanue:

. NPOSIBJIICHUE UHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PH3UUECKOM
HayKH;

. [IEHHOCTHOE OTHOIIEHHUE K JJOCTHXKEHUSIM POCCUICKIX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxo6Ho-npagcmeennoe 6ocnumanue:

. TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUN OOIIECTBEHHO-3HAYUMBIX U
TUYECKUX IPOOJIEM, CBI3aHHBIX C IPAKTUUYECKUM IPUMEHEHUEM JOCTIKEHUH Dr3uKy;

. OCO3HaHUE BAKHOCTH MOPAIbHO-3THYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO.
Icmemuueckoe 6ocnumanue:

. BOCIIPHSITHE 3CTETHUECKUX Ka4eCTB (PU3NIECKON HAyKH: €€ TApMOHUYHOTO MTOCTPOCHHUS,

CTpOIroCTu, TOYHOCTHU, JIAKOHHUYIHOCTH.
l[emtocmu HAYYHO20 NO3HAHRUA:

. 0CO3HaHME HEHHOCTH (PU3NYECKOI HayKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUs MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BAKHEUIIEH COCTABIISIIOLIEN KYJIbTYPBI;

. pa3sBUTHE HAYYHOH JII0003HATEILHOCTH, UHTEpEca K UCCIIE0BATENIbCKOM e TETbHOCTH.
Dopmuposanue Kyavnypol 300p06ba U IMOUUOHATLHOZ0 0J1A20N0SIYHUA:

. 0CO3HaHME LIEHHOCTH 0€30I1aCHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM

MUpE, BaXKHOCTU IIPABUJI OE30M1aCHOT0 MOBEICHUS Ha TPAHCIIOPTE, Ha 1I0pOrax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHUX YCIOBUSIX;

. c(hopMUPOBAHHOCTH HaBbIKA peIIeKCHU, MPU3HAHUE CBOETO MIpaBa Ha OMKMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa.
Tpyooesoe socnumanue:

. AaKTHBHOE Yy4YacTHE B PEILICHUH MPAaKTUUECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, FOpO/a,
Kpasi) TEXHOJIOTHUECKON U COIMaIbHON HANPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U
(bu3NUeCKUX 3HAHUM;

. UHTEpEC K NPAaKTUYECKOMY HM3Y4YEHHMIO Npodeccuil, CBA3aHHBIX C (PU3NKOI.
JKonouueckoe gocnumanue:
. OpHUEHTAIUs Ha IpUMEHEeHne (PU3NUECKUX 3HAaHUH JUIs peleHus 3a1a4d B 00JIacTH

OKpYKaroIIel Cpe/ibl, TIIAHUPOBAHUS MTOCTYIKOB U OIICHKH MX BO3MOXKHBIX TIOCIICICTBHN JIS
OKpYKaroIlel Cpeibl;
. OCO3HAHHE TIO0ATHFHOTO XapaKTepa IKOJOTHUYECKUX MpPOOJIEeM U IMyTeH NX PEIIeHHS.
Aoanmayua obyuarowecoca K UMEHANOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOU
cpeowl:

. NOoTpeOHOCTh BO B3aMMOJICHCTBMM TIPU BBIMOJIHEHUM HCCIEAOBAHUNH M TPOEKTOB
(bu3nyecKoil HaNpPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM JAPYTHUX;

. MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YE€pE3 MPAKTHUUECKYIO JESATENBbHOCTD;

. noTpeOHOCTh B ()OPMUPOBAHWM HOBBIX 3HAHUM, B TOM uucie (OpMyJIHpOBaTh HJAEH,
MOHATHUS, TUIIOTE3bl O (PU3MUYECKHX OOBEKTaX U SIBICHUSX;

o oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

. IUTAHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

. CTpEeMJICHHE aHAJIW3UPOBAaTh U BBISIBIATH B3aUMOCBS3M MPUPOABI, oOOIIeCTBa U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIBb30BaHUEM (PU3UUECKUX 3HAHUM;

. OLIEHKAa CBOMX JEHCTBMH C Y4Y€TOM BIMSHMS Ha OKPYKAIOLIYI0 Cpery, BO3MOXHBIX

FJIO6aHLHBIX HOCHC,Z[CTBHﬁ.
METAIIPEAMETHBIE PE3YJIbTATDI
YHuBepcaibHbIe O3HABATEJIbHbIE el CTBUS



ba3zoevie nozuueckue oeiicmeusn:

BBISIBIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHUN );

YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIaCCH(PUKAIIUU, OCHOBAHUSI 11 O0OOIICHHS 1
CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTpUBAeMbIX (DakTax, JAHHBIX U
HaOIIOJICHUSAX, OTHOCSAIIUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJISITH [IPUYUHHO-CIICICTBEHHBIC CBS3M TPU W3YYCHHH (U3WYECKHUX SIBICHUU U
MpOLECCOB; JeiaTh BBIBOALI C  HCMHOJIB30BAHUEM JICAYKTUBHBIX M  HHIYKTUBHBIX
YMO3aKJTFOYCHUN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3NUCCKUX BEITUIHH;

CaMOCTOSTEIIbHO BBIOMPATh CIOCOO perieHus yaeOHol (u3ndeckor 3amaun (CpaBHEHUE
HECKOJIbKUX BapHAHTOB PEIICHHUS, BRIOOp HaMOOJIee MOAXOAAIIETO ¢ YYETOM CAMOCTOSITEITLHO
BBIJICTICHHBIX KPUTEPHEB).
basoevie uccneooseamenvckue oeiicmeus:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATENLCKUIA HHCTPYMEHT MO3HAHMS;

MIPOBOJIUTH 1O CAMOCTOSITEIHHO COCTABJIICHHOMY IUIaHY OITBIT, HECJIOKHBIN (DU3NYECKUiA
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAaHNE (DU3NUECKOTO SIBJICHHUS;

OIICHUBAaTh Ha INMPUMEHHUMOCTb W JOCTOBEPHOCTh HH(MOPMAIUIO, MOJYYCHHYIO B XOJIe
WCCJICIOBAHUS WA SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOpMYIHpOBaTh 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJII0JICHUS, ONbITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHINee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a TaKKe
BBIJIBUTATh MIPEATNOIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:

MPUMEHATHh PAa3JIMYHBIE METObl, MHCTPYMEHThI W 3alpochl IMPH IOUCKE W OTOOpe
nHGOPMAIINY WK TaHHBIX C YIETOM MPEIOKEHHOW yueOHoM (pr3nyeckoi 3a1a4m;

aHAIM3UPOBATh, CHUCTEMATH3UPOBATh M HMHTEPHPETHPOBATH HHGOPMAIUIO PA3ITUYHBIX
BHJIOB U (DOpPM TIIpE/ICTaBIICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAaNbHYIO (GOpMYy TMpEACTaBICHUS HHPOPMAIUH U
WJUTFOCTPUPOBATH pelIaeMble 3a/1aul HECIOKHBIMU CXeMaMH, IuarpaMmMaMu, WHOUM rpadukoi
U UX KOMOMHALIMSIMHU.

YHuBepcajibHble KOMMYHUKATHBHBIE 1elCTBUA
Obwenue:

B Xxole oOcyXIeHuss ydeOHOro marepuana, pe3ylbTaToOB Ja0OpaTOPHBIX paboT u
MPOEKTOB 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKTAae€MOMl TEMbl W BBICKA3bIBATh HJICH,
HaIleJICHHbIE Ha pelIeHHE 3a/1a4M U MOoAJIepkaHue OIaroxkenaTeIbHOCTH OOIIEHUS;

CONOCTABIIATh CBOM CYXAEHUA C CYXKICHUSIMU JPYTHUX YYACTHUKOB JHAiora,
OOHapyXUBaTh Pa3ININe U CXOACTBO TO3UIIHIA,

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBISITh  PE3yJbTaThl  BBIOJHEHHOTO  (PU3WYECKOTO  OMbITa
(PKCTIepUMEHTa, UCCIIETIOBAHUS, TPOCKTA).

Cosemecmnasn oeamenbHOCMb (COMPYOHUUECHBO):

MOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHAWNBUIYaTbHOU paOOTHI MPU
pelIeHnr KOHKPETHON (u3nyecKoil mpoOaemsl;

NPUHUMATh 11K COBMECTHOM JI€ATENIbHOCTH, OPTraHU30BbIBATh JACUCTBUS 1O €€
JTOCTIKEHHIO: PACIIPEACIIATh POJIH, 00CYKIaTh IPOIIECCHl U PE3YyIbTaThl COBMECTHOM paboTHI;
0000111aTh MHEHUA HECKOJIBKHUX JIIOIEI;

BBITIOJIHSITH CBOIO 4YacTh pPabOThI, JOCTUTAsh KAa4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOU JACHCTBUA C APYTUMU WICHAMHU KOMaH/bI;

OIICHWBATh KaueCTBO CBOETO BKJIaJla B OOMINK MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIIBHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

YHuBepcajibHbIe peryJsaTUBHbIE 1eHCTBUSA
Camoopzan usauus:



BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M yUYEOHBIX CUTyalUsX, TPeOYIOMMX ISl PEeIICHUS
(bu3NYeCcKUX 3HAHUH;

OPUEHTUPOBATHCS B PA3IUYHBIX IOAXOJaX MPHUHITUS pEUIeHUH (MHIUBUAYaIbHOE,
MIPUHATHE PEIICHUS B TPYNIE, IPUHITHE PEIICHUIN TPy );

CaMOCTOSITENIbHO COCTaBJISITh AITOPUTM pelleHuss (U3MUecKod 3alayv WK IIJIaHa
UCCIICIOBAaHKUS C YYETOM UMEIONIMXCS PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IPEJIaraéMble BAPUAHTHI PELLICHUN;

JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camokonumpons (penexcusn):

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYAllMH U MPeIarath IjaH €€ U3MEHEHUS;

OOBSCHATH MPUYUHBI TIOCTHKEHUS (HEOCTHKEHUSI) pe3yJIbTaTOB JIEATEbHOCTH, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIOJHECHUS (PU3HUECKOTO
WCCIIEIOBAaHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHHUBIIMXCS CUTYalUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTA LIEJIA U YCIOBUSIM.
3M0ull0H(lJleblﬁ UHme1ekm:

CTaBUTH c€0s1 Ha MECTO IPYTOro YEJIOBEKa B X0/ CIIOpa UITK JUC KYCCHUU HA HAYYHYIO
TeMy, HOHUMaTb MOTHBBI, HAMEPEHUS U JIOTUKY JPYTroro.

Ilpunamue ceés u opyzux:

MpU3HABaTh CBOE MIPABO HA OMIMOKY MPH pelIeHUH (PU3MUSCKUX 3a7a4 WIH B

YTBEPKJICHUSIX Ha HAy4YHbIE TEMbI M TAKOE K€ ITPaBO JAPYTOro.
HNPEAMETHBIE PE3YJIbTATBI
7 KJIACC

[IpenMeTrHbie pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb CHOPMUPOBAHHOCTH Y
00y4aroImuxcst yMEHUM:

UCIIONB30BAaTh TOHATUSA: (U3MUECKHe W XUMHUYECKHe sBICHUS; HaOI0JIeHue,
OKCIIEPUMEHT, MOJEJNIb, THUIOTe3a; €IUHHIBI (U3MYECKUX BEIMYMH; aTOM, MOJIEKYJIa,
arperatHble COCTOSHHUSI BemlecTBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE); MEXaHUYECKOe
JIBUYKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJTMHENHOE), TpaeKToOpHs,
paBHONEHCTByOIIass  cui, Jedopmanusa  (ympyrasi, IUIacTUYecKas), HEBECOMOCTh,
COOOMIAIOIITHECS COCY/IBI;

paznuuath sBieHus (AudQys3us; TEmnaoBoe ABKEHUE YACTHI[ BEIIECTBA; PaBHOMEPHOE
JBIKEHUE; HEPABHOMEPHOE JIBIKEHHE; WHEPIIUS; B3aUMOJICHCTBHE TEJ, paBHOBECHE TBEPIBIX
TeJ ¢ 3aKPEIUIEHHON OChIO BpAILEHUS; TIepeiaya JaBJIeHUs TBEPABIMU TE€JIAMHU, KUJIKOCTAMH U
razamm; armMoc(epHoe IaBieHUE; IIJIaBaHUE TEJ; TPEBPAIICHUS MEXaHUYECKON JHEPruu)
[0 ONHUCAHUIO MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
(bu3nuecKoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpE, B
TOM 4ucie (U3NIECKUE SIBJIICHUS B IPUPOJIC: MPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU
B JKMBOW W HEXUBOW MPHUPOJE; ACHCTBUE CUIBI TPEHUS B MPUPOJE U TEXHHUKE; BIMSHHUE
aTMoc(epHOTo JaBJIEHUS Ha KUBOW OPraHU3M; IJIaBaHUE PHIO; pPhIUard B TEJIE YEIOBEKa; MPH
9TOM TEpPEeBOAUTH TPAKTHUYECKYIO 3aJadyy B Yy4eOHYI0, BBIIETATh CYIIECTBEHHBIC
CBOMCTBA/MPU3HAKN (PU3UUECKUX SBICHUII;

OTHCHIBATh M3yUYEHHBIC CBOMCTBA TEN W (U3UYECKUE SIBICHUS, UCTIONB3YS (U3NUECKUE
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
cujia YIpyrocTH, Cuja TsSHKECTH, BEC Tea, CUJla TPeHUs, AaBieHue (TBEPAOro Tena, KUIKOCTH,
ra3a), BBITAJKUBAIOIIAs CHJIa, MEXaHUYECKasi paboTa, MOIIHOCTb, TUIEUO CHUJTbI, MOMEHT CHIIBI,
KO3((QUIIMEHT MOJIE3HOTO ACHCTBUS MEXaHU3MOB, KHHETUYECKAsl M MTOTCHIIUATbHAS SHEPTHs);
IpU OMHMCAHWU TMPABUIBLHO TPAKTOBATh (PUIUYECKUII CMBICIT MCIONb3YyEMbIX BEIUYUH, UX
0003HAYCHUS ¥ €AMHUIIBI (PU3MUECKUX BEITMYMH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIOIINE TaHHYIO
(bu3MYECKyI0 BEIMUUHY C APYTUMHU BEIMUYUHAMU, CTPOUTH IPaUKU N3yUYEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIINYUH;



XapaKTepU30BaTh CBOWCTBA Tell, PU3NYECKUE SBJICHUS U MPOILIECCHI, UCIIONIb3Ys MpaBHiia
CloXeHus cui (BIOJIb OJNHOM mpsmoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBECHs phiyara (0J0Ka), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHECHMUS
MEXaHUYECKOW PHEPrUu; MPU 3TOM JABATh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBATH
€ro MaTeMaTU4eCKOe BBIPAXKECHHUE;

OOBSICHATh (PU3MUECKUE SBJICHUS, IPOLECCHl W CBOWCTBA Tel, B TOM YHWCIE U B
KOHTEKCTE CHUTYallMi I[PAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUYUHHO--
CIICZICTBEHHBIC CBS3H, CTPOUTH OOBSCHEHHE M3 |—2 JIOTMYECKUX IIaroB C OMOpoil Ha 1—2
M3YYCHHBIX CBOMCTBA (PM3NYECKUX ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7a4y B 1—2 JeWcTBUS, HCHOJNB3Ys 3aKOHBI U (OPMYJIHI,
CBs3bIBatONME (DU3MUECKHE BEIIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alKChbiBaTh
KpaTKoe YCIIOBHE, MOJACTABIATh (PU3NUECKUE BETHMUMHBI B (DOPMYJIBI U MPOBOAMTH PACUETHI,
HAaXOJUTh CIpPaBOYHBbIC JIaHHbIE, HEOOXOAMMBIC JUIS pELIeHUs 3a7ady, OICHUBATh
PEATMCTUYHOCTD MOJTyYeHHON (PU3NUECKON BETHYMHBI;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIU (PU3NYECKUX METOJIOB;
B OIIMCaHUM MCCIIE0BaHUs BbIACIATh [IPOBEPSAEMOE MPEANOI0KEHUE (TUIIOTE3Y), pa3inyarh U
UHTEPIPETUPOBATh MOJYYCHHBI pe3ylbTaT, HAaXOAWTh OIIMOKM B XOJE OIbITA, IENIaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaM;

MPOBOAMTH OIBITH MO HAOMIOAEHUIO (DU3MYECKUX SBICHUN WM (U3UYECKUX CBOWCTB
Ten:  (opMynupoBaTh  MpOBEpSEMbIE  MPEOIOJIOKEHHs, COOMpaTb  yCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BAHMUSI, 3aMMUCHIBATh XO/1 OMbITa U (POPMYIUPOBATH BHIBOIBL;

BBINOJHATh IPSIMbIE M3MEPEHUS PACCTOSIHUS, BPEMEHU, Macchl Teja, o0bEMa, CUJIbl U
TEMIIEpPaTypbl C HUCHOJB30BAHUEM AaHAJIOTOBBIX M LU(POBBIX MPUOOPOB; 3aMHUCHIBATH
MOKa3aHusl MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OJHON (pU3MUECKOM BEIMUYMHBI OT JPYIroM C
HCIOJIb30BaHUEM NPSAMBIX U3MEPEHHM (3aBUCHMOCTH IyTH PAaBHOMEPHO JABMKYIIErocs Telna
OT BPEMEHHU JBIDKEHUS Tella; CHIIbI TPEHHs CKOJBXKEHHUs OT Beca Tela, KayecTBa 0O0pabOTKH
MOBEPXHOCTEN TeJ U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIaJd COIPUKOCHOBEHUS TEN; CHIIbI
YIPYTOCTH OT YJUIMHEHUS NMPY>KUHBI; BHITAIKUBAIOLIEH CUIIBI OT 00BbEMa MOTrpyKEHHON yacTu
Tela W OT IUIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tesa, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TENO0; YCIOBHM IJIaBaHUs Tell, YCIOBUM paBHOBECHs phlyara U OJOKOB);
y4acTBOBaTh B IJIAHMPOBAHUM y4eOHOI'O HCCIEA0BaHUs, COOMPATh YCTAHOBKY U BBIIOJHATH
U3MEpEHUus, Ccleays NpeAsIOKEHHOMY IIIaHy, (QHUKCHUPOBATh pe3yJbTaThl IOJy4YE€HHON
3aBUCHUMOCTH (U3WYECKUX BEJIIMYMH B BUJAE MPEAJIOKEHHBIX TaOMUI M rpa@uKoOB, JIeaTh
BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEI0BaHUS;

IPOBOAMTH KOCBEHHbIE M3MEpEHUsS (PU3MUECKUX BEIMYMH (TUIOTHOCTh BEIIECTBA
KHUJKOCTU M TBEPAOIO TEJNA; CHJIa TPEHUS CKOJIbKEHUS; AABJICHUE BO3/1yXa; BBITAIIKMBAIOIIAS
cua, IEUCTBYIOMIAsA HA TIOTPYKEHHOE B KHUAKOCTH TEJI0; KOAD(MUIIMEHT MONIE3HOTO IEHCTBUS
IIPOCTBIX MEXAHU3MOB), CIEAYS NPEUIOKEHHOW MHCTPYKUMU: MPU BBINOJIHEHUN U3MEPEHUM
coOupaTh IKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIUHCIISATH 3HAUEHHE UCKOMOW BETHMYHHBI;

coOyoaTh MpaBWila TEXHUKUM O€30MacHOCTH MpH  paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHNEM;

yKa3plBaTh TNPUHLIMIIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETp, COOOIIAIOLIUECS COCYIbl, OapoMeTp, pblyar, MOJIBUKHBIA U
HETOJIBIKHBINA OJIOK, HAKIIOHHAS! IJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBl JEUCTBUS HW3YUYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX ONMUCAHMS (B TOM YHCIE: MOAMUIHUKH, YCTPOHCTBO BOJIONPOBO/IA,
TUIPaBIMYECKUN MpPecc, MAaHOMETpP, BBICOTOMEp, MOPIIHEBON HAcOC, apeoMETp), UCIOIb3Ys
3HaHUS O CBOMCTBaX (M3MYECKUX SABICHUM M HE0O0XOAWMbIe (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NOPUBOANUTH TIPUMEPHI / HAXOAUTh HHGOPMAIMIO O MpPUMEpax MPAKTHIECKOTO
MCIOJIb30BaHUs (PU3MUECKUX 3HAaHUN B MOBCEIHEBHOM XKU3HU ISl o0ecrieueHus: 6e30MacHOCTH



npu oOpalleHnu ¢ NpuOOpaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHMs 3J0pPOBbS U
COOJIIOICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHUS B OKPY KaloIIel cpeje;

OCYILECTBIIATh OTOOP MCTOYHHUKOB HMH(poOpManuu B cetu VIHTEpHET B COOTBETCTBUHU C
3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMM M IMyTEM CpPaBHEHMUS
pa3IUYHBIX HCTOYHMKOB BBIAEIATH MH(OPMAIMIO, KOTOpas SBJISETCA INPOTUBOPEUYUBON HIIH
MOKET OBITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPU BBIIOJHEHUN YYEOHBIX 3a/JaHUl Hay4YHO-IIOMYJSIPHYIO JIMTEPATypy
(Gu3MYecKoro Ccoaep)kaHus, CIPaBOYHBIE MaTepuaibl, pecypcbl cetu HMHTepHeT; BianeTh
npuéMaMHi KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3zoBaHus MH(OpMaUK U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE KpaTKHE NHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE 2—3
MCTOYHHUKOB UHPOPMALUHU (PU3HUECKOTO COJIEPIKAHHSI, B TOM YUCIIE YOJIMYHO J1eIaTh KpaTKue
COOOWIEHUsI O pe3yJIbTaTax MPOEKTOB WM YYEOHBIX HCCIIEAOBAaHMM; MPH 3TOM TI'PaMOTHO
WCIIOJIH30BATh U3yUCHHBIN MOHATUHHBIN anmapar Kypca (GU3UKd, COMPOBOXK/IATh BBICTYILIICHHE
Mpe3eHTalNEN;

IIPU BBINOJIHEHUN Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN paclpelessiTh O0sS3aHHOCTH B
rpynie B COOTBETCTBUHM C IIOCTABJICHHBIMU 3a/ladaMH, CJIEJUTh 32 BBIIOJIHEHUEM IUIaHA
NeMCTBUM, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B AESATEIbHOCTh IPYIIIbI; BEICTPAaUBATh
KOMMYHUKaTHBHOE B3aUMOJACHCTBHUE, YUUTHIBAsI MHEHHE OKPY KAIOIINX.

8 KUIACC
[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE MOJKHBI OTpPakaTh C(HOPMHPOBAHHOCTH Y
00yyaroImuxcst yMEeHHU:

HCIIOJIb30BaTh IOHSATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJICKYJI, arperaTHbleé COCTOSHHMS BELIECTBA, KPUCTAJUIMYECKME M aMopdHble Tena,
HACBIIEHHBIH M HEHACBIEHHBIW Map, BIAXKHOCTb BO3/yXa; TEMIIEpaTypa, BHYTPEHHSS
9HEPrus, TEIUIOBOM IBUIAaTENb; HIEMEHTAPHbIN JJIEKTPUUECKUN 3apsll, MEKTPUUECKOE TOJIE,
MIPOBOJAHUKY U TUAIEKTPUKH, IOCTOSTHHBIN AJIEKTPUUYECKHUI TOK, MATHUTHOE I10JIE;

pa3nnyath sBIE€HUS (TEIUIOBOE pacIIMpeHue/c:kaTHe, TeIulonepeaaya, TerIoBoe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBJICHUS, HCIApEHHE, KOHJEHCAIMs, IUIaBJICHUE,
KpHUcTajun3anus (0TBepAeBaHNe), KUIIEHHE, Terulonepeiaya (TerIonpoBOJHOCTb, KOHBEKIINS,
U3IIyYeHHUe); EeKTpU3alus Tell, B3aUMOJECHCTBUE 3apsA]I0B, AEHCTBUS AJEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aMMOJCHCTBHE MArHUTOB, [EHCTBME MAarHUTHOTO TIOJSA Ha
MIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIHS) 110 ONUCAHUIO X XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacno3HaBaTh NPOSBICHHE M3YYEHHBIX (U3UYECKUX SBJICHUN B OKpY’KarolleM MHpE, B
TOM 4ucie (U3MUECKUe SBJICHHUS B NPUPOJE: NMOBEPXHOCTHOE HATSHKEHHE U KalUJUIIpHbIE
SBJIGHUSI B TpPHUPOJE, KPUCTAJUIBI B mpupone, uzinydeHue CoiHIa, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, HMHEs, CHEra; JJIEKTPUYECKHE SIBICHHUS B
aTMocepe, 3JIEeKTPUUECTBO JKHUBBIX OPraHU3MOB; MarHUTHOE TOJe 3eMIIH, Ipeid Moo coB,
pOJIb MarHUTHOTO MOJIA I KU3HU Ha 3emile, MOJSPHOE CHUSHHUE;, NPU ITOM IE€PEBOJIUTH
MPaKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBLIENATh CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKU
(bu3NYEeCKUX SIBICHUI;

OTMCHIBATh M3YYEHHbIE CBOWCTBA TeJ M (pU3MUYECKHE SBJICHHUS, UCIONB3YS (pU3nuecKue
BEJIMYMHBI  (TeMIieparypa, BHYTPEHHSISI DHEPIus, KOJMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEILECTBA,  YJEJIbHAasg  TEIUIOTAa  IUIABJIEHMS,  yAEJIbHas  TEIIoTa
napooOpa3zoBaHus, yJIelbHasl TEIJIOTa CrOPaHUs TOIIMBA, KOA(P(UIIMEHT MOJIE3HOT0 JeCTBHS
TEIUIOBOM MalIMHbI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/YyXa, DJIEKTPUUECKUM 3apsij, CHia TOKa,
UIEKTPUUECKOE HANPSIKEHUE, CONPOTHUBIEHHE IPOBOJHUKA, YJEIBHOE CONPOTUBIECHUE
BEIIECTBA, pab0oTa ¥ MOLTHOCTH SJEKTPUIECKOTO TOKA); TPU OMMCAHUU NPABUIBHO TPAKTOBATh
(Gu3N4eCKUil CMBICI HCHOJIb3YyEMBIX BEJIWYHMH, OOO3HAYEHHMS W EIMHULBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIUYMHY C OPYTUMHU
BEIMYMHAMH, CTPOUTH IPahUKH N3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYMH;



XapaKTepu3oBaTb CBOWCTBA Tell, (U3MUYECKUE SBJIEHUS M TPOLECCHI, HCIOJIb3Ys
OCHOBHBIE IOJOXEHHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUHM CTPOEHMS BEIIECTBA, IPUHIIMII
CYIEpIIO3ULIMHU MoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma ais
ydacTka Lenu, 3akoH JDkoyns - JleHLa, 3aKOH COXpaHEHHUs 3HEPIrUy; NpU 3TOM JaBaThb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATH (PU3NYECKHE TPOIIECCHI U CBOMCTBA TEJI, B TOM YUCIIC M B KOHTEKCTE CUTYaIHi
IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BbIIBIATh I[PUUUHHO-CIEACTBEHHBIE  CBS3H,
CTpOUTH OOBsICHEHHE U3 1 - 2 JIOrMYEecKHX MIaroB ¢ omnopoil Ha 1 - 2 W3y4YEeHHBIX CBOWCTBA
¢bu3nyeckux sBICHUM, (U3UYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH; pellaTh pacuETHbIE
3ajaud B 2 - 3 JeicTBUA, WCHOJB3YS 3aKOHBI UM (HOPMyIIbI, CBSA3BIBAIOLIME (PH3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3allUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH
HE/IOCTATOK JIAaHHBIX JJISl PEIICHUs 3a7aui, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE /TS
e€ pelleHus], IPOBOIUTh Pacu€Thl U CPAaBHUBATh MOJIYYEHHOE 3HAaUeHUE (PU3NYECKON BEIUYU-
HbI C U3BECTHBIMU JIaHHBIMY;

pacrio3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PELIUThH MPU MOMOIIU (PU3MYECKUX METO/IO0B;
UCIOJIb3Ysl ONKCAHUE HCCIEIOBAHUS, BBIJCIATH IPOBEPSIEMOE MPEANOI0KEHUE, OLCHUBATh
IIPaBUIIBLHOCTD MOPsKA IPOBEACHUS UCCIIEI0OBaHUs, 1€1aTh BIBObI;

MPOBOJUTH ONBITHI IO HAOIIOACHUIO (GU3NIECKUX SIBICHUH MM (PU3MUECKUX CBOMCTB Tell
(KanuJUIApHBIE SIBJIECHUS, 3aBUCUMOCTb JaBJIEHMS BO3JAyXa OT ero oO0bEMa, TemIeparypsl,
CKOPOCTH  TMpoIlecca  OCTHIBAHWS/HArpEBaHUS MpPH  HM3IyYeHHH OT [BETa  HU3JYy-
qarolei/moraomaromeil  MOBEpXHOCTH; CKOPOCTb MCIApPEHUs BOABI OT TeMIEepaTypbl
AKHUJIKOCTHU U IUIOIIAU €€ IIOBEPXHOCTH; SJEKTPU3ALMS TNl U B3AUMOJEICTBHE IIEKTPUUECKUX
3aps/ioB; B3aUMOJICMCTBUE IOCTOSHHBIX MAarHWTOB, BHU3yalW3alUsl MarHUTHBIX TOJeH
MIOCTOSIHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOIO IOJIi Ha IPOBOJAHMK C TOKOM, CBOMCTBa
9JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIATEN MOCTOSHHOTO TOKa):  (OpPMYJIHPOBATH
IIPOBEPsAEMBIE IPEAINONIOKEHHS, COOMPAaTh YCTAHOBKY M3 IPEIIOKEHHOTO 000pyIOBaHHUS;
OIUCBIBATh XOJI OIBITA ¥ (POPMYITUPOBATH BHIBOJIBI;

BBIMOJHATh MpPsIMbIE U3MEPEHUSI TEMIIepaTypbl, OTHOCUTEIBHON BIAXXHOCTH BO31yXa,
CHJIBI TOKA, HAIPSHKEHUS C MCIIOJIb30BAaHUEM aHAJOrOBBIX MPUOOPOB U JATYMKOB (PU3MUECKHX
BEJIMYMH; CpaBHUBAaTh pE3yJbTaThl M3MEPEHUH ¢ y4€TOM 3aJaHHOW  aOCOJIOTHOM
MIOTPEIIHOCTH;

IPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIWYMHBI OT JPYroM ¢
UCIOJIb30BAHUEM TPSMBIX H3MEPEHUIl (3aBUCHUMOCTh CONPOTHUBJIECHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOUIaJM TONEPEYHOro CEYEHHs U YIEIbHOIO CONPOTHBIICHUS BELIECTBA
IIPOBOJHMKA; CHJIBI TOKAa, MAYLIETO Ye€pe3 INPOBOJHUK, OT HANpSIKEHUS HAa IPOBOIHUKE;
UCCIIEIOBAaHUE  TIOCJIEJOBAaTEIbBHOTO M HAapajuIeIbBHOTO  COEAMHEHUM  IPOBOJHHMKOB):
IUTAHUPOBATh MCCIIEOBaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIeays
MPeI0KEHHOMY IJIaHy, (PUKCHUpPOBATh Pe3yJIbTaThl MOJTYYEHHON 3aBUCMOCTH B BUIE TaOJIHII
U TpaUKOB, e1aTh BBIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

MPOBOAMTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BeNIUYUH (ylIenbHas TEII0EMKOCTh
BEIIECTBA, COIMPOTHUBJIEHUWE IPOBOJHMKA, paboTa M MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA):
IUTAaHUPOBATh U3MEPEHUS, COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIeays MPEeaIoKEeHHON
WHCTPYKIIMHU, M BBIYUCIIATH 3HAUECHHE BETMYUHBI;

coOnrofaTh TNpaBWJa TEXHUKH O€30MacHOCTH Mpu pabore ¢ J1ab0paTOpHBIM
o0opyIoBaHuEM;

XapaKTepU30BaTh MPUHIUIBl JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOPOI Ha UX ONHCaHUsA (B TOM YHUCJIE: CUCTEMA OTOIUIEHHS JJOMOB, TUTPOMETP,
napoBas TypOWHA, aMIEpMETp, BOJBTMETP, CUETYMUK HIIEKTPUUECKOW DSHEPruM, »HIeK-
TPOOCBETHUTEIbHBIE TPUOOPHI, HATPEeBATEIbHBIC AIEKTPONPUOOPHI (TPUMEPHI), FITEKTPUUIECKUE
IIPEJOXPAHUTENH; JIEKTPOMArHUT, IEKTPOJBUTaTENb TOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaX (PM3NYECKHX SIBICHUH U HEOOXOIUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;



pacrio3HaBaTh IPOCTHIE TEXHHYECKHE YCTPOHCTBA W HM3MEpPUTENbHBbIE MPUOOPHI IO
CXeMaM U CXEMaTU4YHBIM pPHUCYHKaM (KMJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETD,
TMUTPOMETp, JIBUTATENIb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT); COCTABISATH CXEMbI
JJIEKTPUYECKUX LENEH C IOCIECIOBAaTEIbHBIM U INAapauICIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasznuyast ycJIoBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPHUECKUX LETeH;

OPUBOANUTH  MPUMEPHI/HAXOIUTh  WHPOPMALMIO O MpUMEpax  MPaKTHYECKOTO
UCIOJIb30BaHUS (HU3NUYECKUX 3HAHUIN B IIOBCEAHEBHOM KU3HU JUIsl oOecrieueHust 0€30MacHOCTH
npu oOpamieHuu ¢ npudopamMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3I0POBBS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpY KalollIel cpeie;

OCYILECTBIIAATh TMOMCK HWHGpOpManuu (GU3MUECKOro coaep:kaHus B cetu MHTepHeT, Ha
OCHOBE MMEIOLINXCSA 3HAHMM M IyTEM CPAaBHEHUS IOINOJIHUTEIbHBIX UCTOYHMKOB BBIIECIATH
nH(OPMAIINIO, KOTOPasi SBJISAETCS IPOTUBOPEUNBOM UM MOXKET OBITH HEJOCTOBEPHOM;

UCIOJIb30BaTh MPU BBIIOJHEHUN YYEOHBIX 3a/JaHUl HAy4YHO-IIOMYJSIPHYIO JIUTEPATypy
(Gu3NYeCcKOTO COoAep)KaHus, CIPaBOYHBIE MaTepHaibl, pecypcbl cetd HHTepHeT; BiIaneTh
npuéMamMH KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3zoBaHus MH(OpMaUK U3 OJHOM 3HAKOBOMH
CUCTEMBI B JIpYTYIO;

co3/1aBaThb COOCTBEHHbIC IHCBMEHHbIE M KpaTKHe YCTHble cooOuieHus, o00o001mas
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3NUYECKOTO COJCPKAHMUSA, B TOM YUCIIE ITyOINIHO
IIPECTABIIATh PE3YJIBTaThl IPOEKTHOM WM MCCIEA0BAaTENbCKOW IEATEIbHOCTH; IPU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHbIM NOHATUHHBIM ammapar Kypca (U3HKH, CONPOBOXKIATbH
BBICTYIUICHHE [IPE3CHTALINEH;

IPU BBINOJIHEHUH YYE€OHBIX IIPOEKTOB U HCCIENOBAaHUN (U3MUECKHX IPOLIECCOB
pacrpenienaTh 00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33JjauaMH, CICAUTh
3a BBIIOJIHEHUEM IUIAHA JEUCTBHM W KOPPEKTUPOBAaThb €ro, aJeKBaTHO OLECHUBATH
COOCTBEHHBIH BKJaJ B JIEATEIBHOCTh TPYIIBI; BBICTpaMBaTh KOMMYHUKAaTHBHOE
B3alMO/ICIICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI.

9 KJIACC

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
00y4aromuxcsi yMEHUM:

UCIIONIb30BAaTh TOHATHS: CHCTeMa OTCY€Ta, MaTepuaibHas TOYKa, TPaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO ABMKEHUS, Aeopmanus (ynpyras, niacTudyeckas), TpeHue,
LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3KH; LIEHTP TSHKECTH; aOCOIIOTHO
TBEPJIOE TENIO, LIEHTP TSHKECTH TBEPAOTO Teja, PaBHOBECHE; MEXaHWYEeCKHe KoyieOaHus W
BOJIHBI, 3BYK, HMH(pa3ByK M YJIbTPa3ByK; O3JIEKTPOMAarHUTHBIE BOJIHBI, IIKajla 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JIQNbHO30PKOCTb, CIHEKTPbl HCITyCKaHHUS |
MOTJIOLIEHUS; anb(da, 6eTa 1 TaMMa-u3Iy4YeHus, U30TOIbI, sAepHas SPHEPIeTHKa,

pa3iauyaTh sABJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEMHOE JBW)KECHHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBHKEHHE, CBOOOJHOE NaJIEHUE Tell, PABHOMEPHOE
JBIDKEHUE IO OKPY)KHOCTH, B3aUMOJEWCTBUE Tell, PEaKTUBHOE JBHXKEHHE, KoJeOaTelbHOe
IBUKEHHME (3aTyXallllMe U BbIHYXJCHHbIE KoOJeOaHMs), PE30HAHC, BOJIHOBOE JIBUYKEHUE,
OTpa)kKEHHE 3BYKa, NPSMOJUHENHOE paclpOCTpaHEHHE, OTPAXEHHE M IPEIOMIICHUE CBETa,
[IOJIHOE€ BHYTPEHHEE OTPAKEHHE CBETA, pa3joXkKeHHe OeNoro cBera B CHEKTP M CIO0XKEHUE
CIEKTPAJIBHBIX I[BETOB, IUCIEPCUS CBETA, €CTECTBEHHAs PaJMOAaKTUBHOCTb, BOSHHUKHOBEHHE
JUHENYaToro CcrekTpa HM3Iy4eHHs) MO OMHCAHMIO HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh IpPOSBICHUE HM3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKpYXarolleM MHpe (B
TOM 4Huclie (PU3MYECKHE SBJICHUS B TNPUPOAE: NPWIMBHI M OTJIMBBI, JBWKCHHE IUIAHET
ConHe4HOM CHCTEMBl, PEaKTHBHOE [BM)KEHUE >KMBBIX OPraHU3MOB, BOCHpPHUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEICMUYECKHE BOJHBI, I[yHAMM, 9XO, IIBETA TE€J, ONTHYECKHE
ABJICHUsI B TPUPOAE, OMOJOTMYEcKOoe IeHCTBUE BHJIMMOIO, YJIbTPA(pHUOIETOBOIO M PEHT-



TEHOBCKOTO  W3JIYy4YEHHUH; €CTECTBEHHBIM paJuOaKTUBHBIA (OH, KOCMHUYECKHE JIyuH,
PalMoOaKTUBHOE U3ITyYSHHE IPUPOIHBIX MUHEPAJIOB; ICHCTBHE PAlMOAKTUBHBIX H3Iy4EeHUI Ha
OpraHu3M 4eJOBEKa), NPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 337ady B yueOHYIO, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKN (PU3UUECKUX SIBICHUM;

OIKCBIBATh M3YUYEHHbIE CBOWCTBA TeJI M (DPU3MUECKUE SBICHMS, MCIONIB3YsS (pu3nueckue
BEJIMYMHBI (CPEIHssI W MrHOBEHHAs CKOPOCTh TeJia TP HEPABHOMEPHOM JIBHKCHMHHU,
YCKOpEHHME, IepeMelleHne, MyTh, yIJoBas CKOPOCTb, CHJIa TPEHMs, CHUJIAa YIPYIOCTH, CHiIA
TSDKECTH, YCKOpPEHHE CBOOOJHOTO MAJCHUS, BEC Tela, HMITYJIbC Teja, HMITYJIbC CHIIBL,
MeXxaHudeckass paboTa W MOIIHOCTb, IOTEHLUMAIbHAs OSHEPrus Tejla, MOAHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, TMOTCHLIUAIbHAS SHEPTHs CXKATOW NMPYKUHBI, KHHETUYECKasi YHEPIHs,
[I0JIHAsl MEXaHWUecKas HHEprus, NMepuoj U 4acToTa KoJeOaHWi, JUIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTeNlb MPEIOMJICHHUS CpEllbl); MPH ONMUCAHUU
IIPABUIBHO TPAKTOBaThb (U3UYECKUH CMBICI HCIOJIb3yEMbIX BEIMYMH, OO0O3HA4YEHUs U
eIUHUIIBl (PU3UYECKUX BEIMYMH, HAXOIUTHh (DOPMYJIIBI, CBSI3BIBAIONINE TAHHYIO (PH3HUYECKYIO
BEJIMYMHY C APYTUMH BEJIMYUHAMHU, CTPOUTH IpaUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3NYECKHX
BEJIMYWH;

XapaKTepu3oBaTh CBOMCTBA Tell, (PU3MYECKHE SBJICHHMS M IMPOLECCHI, MCIOJIb3Ysl 3aKOH
COXpaHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTECHUS, IPUHIUIT CYTIEPIIO3UIIMNA CHJI, TPUHIIHIT
otHocuTesnbHOCTH ['anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBI
OTPaKEHHSI U TPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHHSI 3apsSA0BOTO U MAaCCOBOTO YHMCEI TIPU
SJICPHBIX peaKkUUsaX; IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €rO
MaTeMaTHYeCKOE BBIPAKCHHUE;

O0BICHATH (PU3NYECKUE IIPOLIECCHl U CBOMCTBA TEJI, B TOM YUCIJIE U B KOHTEKCTE CUTYaIUii
MPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIIBIATh INPHYUHHO-CIECACTBEHHBIE  CBS3H,
CTPOUTH OOBACHEHHE M3 2—3 JIOTUYECKUX IIaroB C OMOPOH Ha 2—3 U3yUEHHBIX CBOWCTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pewath pacu€THbIe 3a/1a4M (ONUPAIOIIUECs Ha CUCTEMY U3 2— 3 ypaBHEHHI), HCTIONb3Ys
3aKOHBI M (OPMYIIBI, CBSI3bIBAIONINE (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHS
3aJ]aud 3alHChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIONIME WM HU30BITOUHBIE JAHHBIE,
BBIOMPATh 3aKOHBI W (OPMYJIBI, HEOOXOMUMBIE ISl PEHICHHWS, MPOBOIWTH pacu€Thl M
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUHHBL;

pacro3HaBaTh IPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIN (PHU3MUECKUX METOJIOB;
UCTOJb3Yys ONUCAHWE MCCIIEIOBAaHUS, BBIIEIATH MPOBEpSEMOE IMPEINOoI0KEHHE, OLEHUBATh
MPAaBUJIBHOCTH TOPSIKA TPOBEICHHUS HWCCIEAOBAHU, IeNaTh BBIBOJBI, HMHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJEHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI IO HAOTIOACHUIO (GU3NIECKUX SIBICHUH HITN (PU3HMUECKUX CBOMCTB Tell
(u3y4yeHue BTOporo 3akoHa HbIOTOHa, 3aKOHa COXpaHEHHUs PHEPTuH; 3aBHCHUMOCTh IepHoJa
KoJle0aHWH TPY)XKMHHOTO MasTHHUKAa OT MacCchl Tpy3a U JKECTKOCTH TPYXHUHBI W
HE3aBUCHUMOCTh OT AaMIUTUTYAbl MalbIX KOJ€OaHUH; MNPSIMOJIMHEHHOE paclpoCTpaHEeHHE
CBEeTa, pa3JIoKeHHe Oenoro cBeTa B CIEKTP; H3yYEHHE CBOWCTB H300paKeHHS B
TUIOCKOM 3€pKajie U CBOWMCTB M300pakeHHs IpeAMeTa B coOuparollei JuH3e; Halo/ieHne
CIUTOITHBIX M JIMHEWYATHIX CIIEKTPOB HM3JIyUEHUS): CAMOCTOSTEIIEHO COOMpATh YCTaHOBKY W3
M30BITOYHOTO HaboOpa 00OpYIOBAaHMUS; OMUCHIBATH XOJ OMNbITa M €ro pe3yJbTaTbl, (GOpMyIH-
pOBaTh BBIBOJIBI,

OPOBOJIUTH IpPHU HEOOXOTUMOCTH CEpPHUI0 MPSIMBIX H3MEPEHH, oIpenenss CpeaHee
3HaueHHEe u3MepsieMol BenuYMHBl ((POKyCHOE paccTOsSHUE coOuparolield  JUH3bI);
000CHOBBIBATh BHIOOP CrIOCO0a U3MEPEHUS/U3MEPUTEIBHOTO TPHOOPA;

IPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIWYMH C HCIOJI30BAaHUEM
IPSIMBIX W3MEPEHUH (3aBUCHUMOCTD IyTH OT BPEMEHM INPH PAaBHOYCKOPEHHOM JIBHKEHHMHU 0e3
HayalbHOM CKOPOCTH; INEepuoja KOJIeOaHWH MaTeMaTH4eCKOro MasTHUKAa OT AJUHBl HUTH;
3aBUCUMOCTH YIJIa OTPAXCHHMsS CBETa OT yIJla MaJACHUS W yIiia IpPeJOMIICHUS OT yIja
Na/IeHUs): IUIAHUPOBATh UCCIIE0BAaHUE, CAMOCTOSTEILHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh



pe3yabTaThl MOJyYEHHOM 3aBUCHUMOCTH (DU3MUECKMX BEIMYMH B BHJE TaOIMIl U IpadHKoB,
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEOBAHMUS;

IPOBOJUTh KOCBEHHbIE M3MepeHHs] (GU3NYECKUX BEIUYMH (CpeIHsAs CKOPOCTh MU
YCKOpEHHUE Tejla IpU PAaBHOYCKOPEHHOM JIBUKEHUM, YCKOpPEHHE CBOOOJHOIO IaJeHMUS,
KECTKOCTh NPYKUHBI, KOIDOUIMEHT TpeHHs CKOJNbXKEHMs, MeXaHudeckas paboTra u
MOIIIHOCTb, YacTOTa U IEpPUOJ KOJeOaHWH MaTEeMaTHYECKOro U IPYKUHHOTO MAasiTHUKOB,
ONTUYECKass CUila cOOMparolIeil JIMH3bI, PagUOaKTHUBHBINA (D)OH): IUIAHUPOBATh H3MEpPEHMUS,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATh U3MEPEHUS, CIEAYs MPEII0KEHHON
MHCTPYKLIHY; BBIYMCIIATH 3HAYECHUE BEIUYMHBI U AHAJIU3UPOBATH IOJIYYEHHBIEC PE3YJIBTATHI C
y4€TOM 3aJIaHHOM ITOTPELIHOCTH U3MEPEHUM;

coOuoaTh MpaBWwiIa TEXHUKUM O€30MacHOCTM MNpu  pabore ¢ J1abopaTOpHBIM
o0opyoBaHuEM;

pas3InyaTh OCHOBHbIE IPU3HAKHM U3YUYEHHBIX (PU3MUECKUX MOJIeNIeH: MaTepuaIbHas TOUKa,
abCOMIOTHO TBEPAOE TEN0, TOYCUHBIH MCTOYHUK CBETa, JyY, TOHKAs JIMH3A, IUIAHETapHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO s171pa;

XapaKTepu30BaTh MPUHIUIBl JEUCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha MX ONHMCAaHUA (B TOM YHUCIE: CIHUAOMETP, JATYUKHU IOJOKEHHMS,
paccTosiHus U YCKOpPEHMs, paKeTa, 3XO0JIOT, OYKH, IEpHUCKol, (oToammapar, ONTUYECKUE
CBETOBO/JIbl, CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUSA O CBOMCTBax
(bU3NIECKUX SIBICHUH U HEOOXOIMMBIE (PH3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKU HM3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHMYECKHMX NPOIECCOB IMPH pPEUICHHH Yy4eOHO--
IIPAKTUYECKHX 3a]1a4; ONTHYECKUE CXEMBbI JJIs1 TOCTPOEHUS N300pakeHHH B IJIOCKOM 3epKalie
1 coOuparolei JIUH3E;

OPUBOANUTH  MPHUMEPHI/HAXOIUTh HMHPOpPMALMIO O TpUMepax  MPaKTHYECKOro
MCIO0JIb30BaHUs (PU3NUECKUX 3HAaHUN B MOBCEIHEBHOM KU3HU ISl o0ecrieueHus: 0e30MacHOCTH
npu oOpalleHuu ¢ npudopamMu U TEXHUYECKUMH YCTPOHCTBAMHU, COXpAaHEHMs 370POBbS U
COOJIFOJICHHSI HOPM KOJIOTMYECKOI0 MIOBEACHNUS B OKPYIKaIOIIEH cpesie;

OCYILECTBIIATh TOUCK HHGpopManuu (U3NYECKOTO coJepkaHus B ceTu VHTepHer,
CaMOCTOSITENIbHO ~ (OPMYJIUPYsT TMOMCKOBBIM  3allpoc, HAaXOAWTh IyTH  ONpEJEICHUS
JOCTOBEPHOCTH TOJIy4eHHONH MH(pOpMallMd HAa OCHOBE MMEIOLIMXCS 3HAHUM M JOMOJIHUTEIb-
HBIX UCTOYHHUKOB;

UCIOJIb30BaTh MpPH BBINOJHEHUH YYEOHBIX 3a/JaHUN HAy4YHO-TIOMYJSPHYIO JUTEPATypy
(U3MYECKOTO COJIep)KaHus, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHeT; BiIaaeTh
npuéMaMHi KOHCIIEKTUPOBaHMs TEKCTa, MpeoOpa3oBaHus MH(OpManMKU M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMAIIUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTrO COAepKaHUs, MyOJMYHO MPEACTaBIATh PE3yJIbTATh
IIPOEKTHOM HWJIM HCCIIEN0BATENIbCKON NI€ATENbHOCTH; IPU 3TOM TI'PaMOTHO MCIIONIb30BaTh
M3Y4YEHHbI TOHSTUHWHBIM anmapaT u3yd4aeMoro pasziena (U3UKH U CONPOBOXKIAThH
BBICTYIUICHHE NIPE3EHTAIeN C y4ETOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHMUE

7 KJIIACC
Ne | HaumeHoBaHuUe KosmmuecTBO yacos DJIeKTPOHHbIE (uudposbie)
/0 | pa3aejioB W TeM o0pa3oBaTesbHbIE PecypChl
TPOrpPaMMBI BCEro | KOHTPOJIb | IPaKTHYeC
HbIE KHe
padoThI padoThI

Paznen 1. Pu3uKa M eé poJib B I03HAHUM OKpYXKalolero Mmupa




1.1. | Pusmka — HayKao 2 0 0 http://school-

npupoae collection.edu.ru/catalog/rubr/4dc8092d-
£921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

1.2. | ®usnueckue 2 10 1 http://school-

BeJIMYUHBI collection.edu.ru/catalog/rubr/4dc8092d-
£921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

1.3 | EcrectBeHHO- 2 0 1 http://school-

Hay4YHBIA METO collection.edu.ru/catalog/rubr/4dc8092d-

NO3HaHMA £921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

Hroro mo pazneny 6

Paznen 2. [lepBoHayaabHble CBeJeHHs 0 CTPOEHUM BellleCcTBa

2.1. | Crpoenue BemecTsa 1 0 0

http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=I16exbpvw9Ix1267610
18

2.2. | Asmxenune u 2 0 1

B3auMoJeiCcTBUEe
4acTul, BelecTBa

http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

2.3. | ArperaTHbie 2 0 0
COCTOSIHUS BelleCTBa

http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

Wroro no pazneny )

Pazgen 3. IBU2KeHHE U B3aUMOeiCTBUE TeJl

3.1. | Mexannyeckoe 3 0 0
JBIKeHHe

http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

3.2. | Auepuus, macca, 4 1 1
IVIOTHOCTh

http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

3.3. | Cua. Buasl cun 14 1 2

http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

Htoro no paszneny 21

Paznen 4. /laB/ieHMe TBEPABIX TeJI, )KUAKOCTEH U ra3oB




4.1. | AaBiaenue. llepeaaya 3 0 0 http://school-

AaBJIeHus collection.edu.ru/catalog/rubr/4dc8092d-

TBépAblMl/l TeJIaMHU, e921_11dc_95f—f-

AKUAKOCTAMH U 0800200c9a66/?ysclid=16exbpvw9Ix1267610

rasamMmu 18

4.2. | AaBieHune KUAKOCTH 5 |0 0 http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

4.3, | ATMocdepHoe 6 0 0 http://school-

AaBJieHHue collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

4.4. | AeiicTBHE XXKUAKOCTH 7 1 1 http://school-

¥ rasa Ha collection.edu.ru/catalog/rubr/4dc8092d-

IIOI‘py)KéHHOG B HUX 9921-11dC-95ﬁ-

Teso 0800200c9a66/?ysclid=16exbpvw9x1267610
18

Wroro no pazneny 21

Paznen 5. Pa6oTa 1 MOLLHOCTb. JHEprus

5.1. | Pa6oTa 1 MomHOCTB 3 0 0 http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

5.2. | TipocTbie MeXaHHU3MBI 5 0 2 http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

5.3. | MexaHnyeckas 4 1 0 http://school-

3Heprus collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18

Hroro no pazneny: 12

PesepsHOe Bpems 3

OBIIEE KOJIMYECTBO | 68 4 11

YACOB I10 ITPOI'PAMME

8 KIIACC

Ne | HaumenoBanue pazgenoB u | KoinuecTBo yacos JJIeKTPOHHbIE (uudgposbie)

n/n | TeM NporpaMmbl o0pa3oBaTe/ibHbIE pecypChl

BCEro | KOHTPOJI | MPaKTH
bHBbIE YecKue
padoTsl | padoTHhI

Paznen 1. TenyioBble ABJIeHUA

1.1. | CTpoeHwue u cBojicTBa 7 10 2 http://school-

BellecTBa collection.edu.ru/catalog/rubr/4dc8092d-




€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18
1.2. | TennoBbIe mpouecchl 21 |2 0 http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
£921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267610
18
Hroro no pazneny 28
Pa3£[eﬂ 2 SJIEKTpl/I‘IECKI/le M MAarHUTHbIE ABJICHUA
2.1. | dnexTpudeckue 3apsiAbL. 7 10 0 http://school-
SapsieHHbIe TeJ1a H HX collection.edu.ru/catalog/rubr/4dc8092d-
BaauMoneucrHe £921-11dc-95ff-0800200c9a66/117087/?
2.2. | locToAHHBINA 371eKTPUYeCKU 20 |1 4 http;//school_

TOK collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267
61018

2.3, | MarHuTHBI€ ABAEHUsA 6 |0 0 http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267
61018

2.4. | dneKTpoMarHMTHas 4 1 1 http://school-

MHAYKIM: collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-
0800200c9a66/?ysclid=16exbpvw9Ix1267
61018

Hroro mo pazneny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO | 68 4 7

YACOB I10 TTPOTPAMME

9 KJIACC

Ne | HaumeHoBaHue KonuuyecTBo yacos DJIeKTPOHHBIE (uudposrie)

n/n | pazaeaoB " TeM o0pa3oBaTejibHbIE peCcypcChl

NporpaMMabl BCero KOHTPOJIbH NMPaKTH

bl¢ paﬁoTu YeCKue
padoThI

Pazgen 1. MexaHn4YecKHe ABJI€eHUA

1.1. | Mexanudeckoe 10 |0 2 http://school-
ABHKEHHE M CIIOCOOBI collection.edu.ru/catalog/rubr/
€ro OMUCAHNS 4dc8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp
vw9x126761018
1.2. | B3aumopeiicTBae TEI 20 1 0 http://school-
collection.edu.ru/catalog/rubr/
4dc8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp




vw9Ix126761018

1.3. | 3akoHBI cOXpaHEHUs 10 |1 0 http://school-
collection.edu.ru/catalog/rubr/
4dc8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp
vw9x126761018

Htoro no pasneny 40

Paszgen 2. MexaHn4YecKHe KOJIe6aHUSA U BOJTHBI

2.1. | Mexann4eckue 7 0 2 http://school-

KoJIe0aHus collection.edu.ru/catalog/rubr/
4dc8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp
vw9x126761018

2.2. | MexaHH4YeCKHE BOJIHBI. 8 1 0 http://school-

3ByK collection.edu.ru/catalog/rubr/
4dc8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp
vw9x126761018

Utoro mo pazneny 15
Pasznen 3. 3/1eKTpOMarHUTHOE MOJIE U 3JIEKTPOMAarHUTHbIE BOJIHbI
3.1. | DIeKTpOMarHuTHoOe 6 0 0 http://school-

moJjie u collection.edu.ru/catalog/rubr/

JJIeKTPOMATHUTHbIE 4dc8092d-e921-11dc-95ff-

BOJIHBI 0800200c9a66/?ysclid=l6exbp
vw9Ix126761018

HUroro no pazaeny 6
Paznen 4. CBeTOBbBIE SIBJICHUA
4.1. | 3aKoHBI 6 0 0 http://school-
pacnpocTpaHeHus collection.edu.ru/catalog/rubr/
cBera 4dc8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=l6exbp
vw9Ix126761018
4.2. | JIMH3BI U ONITHYECKHE 6 1 1 http://school-

npuéopbI collection.edu.ru/catalog/rubr/
4dc8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp
vw9Ix126761018

4.3. | Pazio:kenue Ges10ro 3 0 0 http://school-

CBeTa B CHEKTP collection.edu.ru/catalog/rubr/
4dc8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp
vw9Ix126761018

Hroro no paszneny 15
Pazgen 5. KBaHTOBbBIE SIBJIEHUA
5.1. | McnyckaHue u 4 0 0 http://school-

nmorJjomeHue ¢Ceera
aToOMOM

collection.edu.ru/catalog/rubr/
4dc8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp
vw9x126761018




5.2. | CTpoeHue aTOMHOTO 6 0 http://school-
siipa collection.edu.ru/catalog/rubr/
4dcB8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp
vw9x126761018
5.3. | SInepHble peakuun 7 1 http://school-
collection.edu.ru/catalog/rubr/
4dcB8092d-e921-11dc-95ff-
0800200c9a66/?ysclid=16exbp
vw9x126761018
Hroro o pazgeny 17
Pazzen 6. [10BTOPpUTE/ILHO-06001AI0IIUNA MOY/1b
6.1. | CucremaTrusamusi u 9 0 http://school-
0000menue collection.edu.ru/catalog/rubr/
NpeMEeTHOT O 4dc8092d-e921-11dc-95ff-
COJIEP:KAHMSI M ONBITA 0800200c9a66/?ysclid=16exbp
JAeSATeJbHOCTH, vw9x126761018
NpHOOPETEHHOr0 NPHU
H3Y4YeHHH BCero Kypca
¢uzuku
HWroro o pazaeny 9
OBIIEE KOJIMYECTBO 102 5

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYHEHUKA

7 KJIACC

®usuka, 7 kinacc/Ilepeimkun A.B., OO0 «/IPODAy»; AO «M3narensctBo [IpocBemienue»;
Beenure cBOM BapuaHT:

8 KJIACC

O®wusuka 8 kmacce/[lepeimkun A.B., OO0 «IPODAx»; AO «M3natenberBo [IpocBenieHney;
Beenute cBOM BapuaHT:

9 KJIACC

Owusuka 9 xnace/ [epsimkud A.B., I'ytauk E.M., OO0 «/IPOD®A»; AO «/3xarenbeTBo
ITpoceenienue»;
Beenurte cBOM BapuaHT:

METOANYECKHUE MATEPUAJIBI U1 YUUTEJISA

7 KJIACC

1. ®enepanphbiii ['ocynapcTBeHHBINH 00pa3oBaTeNbHbIN cTaHAAPT OOIIET0 0Opa30BaHuUs

(®roC 000). - M.: IIpoceemenue, 2021 r.

[TpumepHBIEe TpOrpaMMbl OCHOBHOTO 00111er0 00pasoBanus. - M.: [Ipoceemenue, 2021 r.

3. AranoB A. B. ®u3uka BOKpyr Hac: KaueCTBeHHbIE 3aauu 1o ¢pusuke / A. B. AraHos. —
M.: lom nenaroruxu, 1998 r..

4. byteipckuii I'.A. DkcniepumenTanbHble 3a1aun o ¢pusuke/ I'. A. byTtsipckuii, 10. A.
Caypos. — M.: [Ipoceemenue, 1998 r..

5. Kupuk JI.A., ®uznka-7, caMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa00Thl. — M: «Miekcay,
2014 .

6. Kabapmuu O. ®@. 3agaun o pmuke / O. @. Kabapaun, B. A. Opnos, A. P. 3unsbepman.

— M.: llpoda, 2014 r.

[Tepbimkun A.B., I'ytHuk E.M. ®usuka. 7 kinacc. — M.: Ipoda, 2017

®usnka. Tectrl. 7 knacc (aBropsl: H. K. Xannanos, T. A. XannaHnosa).

9. ®wusuka. CaMoCTOsATEIbHBIC M KOHTPOJLHBIC PaboThI. 7 Kiacc (aBTophl: A. E. Mapom, E.
A. Mapon). — M.: Jlpoda, 2016

10. ®usuka. JInnaktudeckre Marepraisl. 7 kiiacc (aBTopsl: A. E. Mapon, E. A. MapoHn). —
M.: JIpoda, 2014

11. ®usmka. Jlmarnoctudeckue padbotsl. 7 kiacc (aBTopsl: B. B. [llaxmarosa, O. P. lledep).
— M.: dpoda, 2017

12. ®usuka. CoOopHUK BOMPOCOB U 331a4. 7 kitacc (aBTopsel: A. E. Mapon, E. A. Mapomn). —
M.: Ipoda, 2017
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8 KJIACC

1. ®enepanbublii ['ocyaapcTBeHHBIN 00pa30BaTENbHBIN cTaHAAPT 001Iero oopaszoBanus (PI'OC
00O0). - M.: IIpocsenienue, 2021 r.

2. IIpumepHbIe MporpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. - M.: [Ipocsemenue, 2021 T.

3. Kupuk JI.A., ®u3uka-8, caMoCTOSITeNbHBIE U KOHTPOJbHBIE paboThl. — M: «Mnekca», 2014 1.



9 KJIACC

1. ®enepanbublii ['ocygapcTBeHHBIN 00pa30BaTENbHBIN cTaHAAPT 001ero oopaszoBanus (PI'OC
00O0). - M.: IIpocsenienue, 2021 r.
2. [IpumepHbIe MporpaMMbl OCHOBHOTO 00111eT0 0OpazoBanus. - M.: [Ipocsemenue, 2021 T.
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MATEPUAJILHO-TEXHUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

YUYEBHOE OBOPYJ1OBAHUE

1) AMIIEPMETPBI JIABOPATOPHBIE

a) Amnepmerp ¢ npenesnom usmepenus 2 A u uenoii genenus 0,1 A/nen;

0) Amnepmerp ¢ nipenesiom usmepenus 1 A u nienoit nenenus 0,02 A/nen.

2) BOJIbTMETP JIABOPATOPHbI

[TocrosiHHBIN TOK, Tpeaen uaMmepenus 6 A, uena nenenus 0,2 B.

3) MUWIJIMAMITEPMETP I[TOCTOSAHHOI'O TOKA C HYJIEM B HEHTPE IIKAJIbI
5-0-5mA unmu 50 - 0 - 50 MA.

4) BECBI PBIYAXXHBIE JIABOPATOPHBIE C HABOPOM I'Phb:

5) AMHAMOMETPGLI JIABOPATOPHBIE

a) [lunamomertp ¢ npenenom usmepenus 4 H (5 H) u nenoii nenenus 0,1 H/men
0) Jlunamomertp ¢ npenenom uamepenus 1 H u nenoii nenenus 0,02 H/nen

6) MEPHbI ITUJIMHJIP C HOMUHAJIbHOM BMECTHUMOCTBIO 250 MJI
7)BAPOMETP-AHEPOU |

8) MAHOMETP XXUJIKOCTHBII OTKPBITHII JEMOHCTPALIMOHHBIN
9) KOMIUIEKT TEJIEXKEK JIET KOITIOABMXXHbBIX

10) HABOP «BAHHA BOJIHOBA 51»

11) BEJEPKO APXMMEJIA

12) MAILIMHA BOJIHOBAS

13) HABOP TEJI PABHOM MACCHI 1 OFbEMA

14HITPUBOP AJIA JEMOHCTPALIMU JABJIEHUA B XXUJAKOCTU

15) PBIYAT JTEMOHCTPAILIMOHHBIN

16) COCY bl COOBIIAIOIINECA

17) TPUBOMETP JIEMOHCTPAIIMIOHHBIN

18) ITPUBOP JI1 UCCIIEJOBAHMA PABHOYCKOPEHHOI'O IBMXXEHU A
19) TepmoMeTpsl AJis TPOBEIEHUS J1a0OpaTOPHBIX paboT

20) HABOP IMOABW>XXHBIX 1 HEITOABWXXHBIX BJIOKOB

21) HITIPUBOP JUIS1 WIJIFOCTPALIMU JEMCTBUS 3BAKOHOB COXPAHEHUS ITPH
COYJAPEHNHU TIAPOB

22) HABOP ITPYXWH

23) ITPUBOP AJIA JEMOHCTPALIUU TETUIOITPOBOJHOCTHU

24) HWJIMHAPBI CBUHIIOBBIE C BUHTOBBIM ITPECCOM

25) Kanopumetpsl

26) HABOP JIJT1 U3SYUEHHM S 3AKOHOB ITOCTOAHHOI'O TOKA

27) QJIEKTPOMETPHI C [TPUHA JUTEXKHOCTAMU

28) TTAJIOYKU 13 CTEKJIA 1 S50HUTA

29) HABOP MATHUTOB

30)CTPEJIK MATHUTHBIE HA IITATUBAX

31) DJIEKTPOMATHUT PA3BOPHBIIA

32) KOMIUIEKT JJ151 U3YUEHU ST CBOMCTB DJIEKTPOMATHUTHBIX BOJIH HA BA3E
I'EHEPATOPA 430 MI'ny

33) HABOP JEMOHCTPALIMOHHBIN «TEOMETPUYECKA 51 OIITUKA»
34) HaGop amns u3y4yeHus I1aBaHUs Tel

35) Mopenb pakeTs

36) Mojenb TEmI0BOro IBUraTeIs

37) ManomeTphI

38) BonHoBas mammHa

39) Uctounuku nutanus 4B

40) HaGop naGopaTopHbIi Ul H3y4EHUS TTOCTOSHHOTO TOKa



41) HaGop rpy3oB

42) Tpaucdopmarop

43) I'eneparop 3ByKOBOM
44) HaGop KOHIeHCATOPOB
45) Habop pe3ucropon
46) Peoctater 10 Om

47) ITonocoBoit MarHuT
48) HoyTOyxk

49) IIpoekTop

50) OmmeTtp

51)Habop mocy bt

52)

OBOPYJOBAHHUE U151 HIPOBEJEHUSI IABOPATOPHBIX, IPAKTUYECKHX
PABOT, IEMOHCTPALIUU

O6opynoBanue kabruHera

1 Jocka y4ueOHast MarHUTHAsS 2
2 .Cron yuurenbckuil |

3. Cros neMoHCTpalMoOHHbIN 1
4. Ctyn yuutenbckuil |
5.Ikad 5

6 Cron yuenndeckuii 16

7 .Ctyn yueHn4yeckuit 32

8 .IlpaBuna nmo TexHuke 6€30MaCHOCTH MPU BIMOIHEHUN Ja00paTOpHOI paboThI 1
9. HoyTtOyk 1

10. ITpoexTop 1

11. MOV 1



®opmbl yueTa padoyeil NporpaMMbl BOCIIMTAHUS.

MIPHUBJICUCHUE BHUMaHKSI 00YYaIONIMXCs K [IGHHOCTHOMY acIeKTy U3y4aeMbIX Ha YpOKaXx SIBJICHUH, OpraHU3aIro paboThI ¢ TIOTy4aeMoi Ha
ypoke uHpopMaIiueit pu3nIecKoro coaep KaHus, BKIII0Uas HHHOPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKH; aHATIU3 U KPUTHUECKOE
OlLICHUBaHKE WHPOPMAIINH;

NPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OPM pabOThI ¢ 00YHAIOIIMMUCS: HHTEIUIEKTYJIBHBIX UTP, CTUMYJIUPYIOMINX [T0O3HABATEIBHYIO
MOTHBALIMIO 00YYAIOMNXCS; TUAaKTHUECKOT0 TeaTpa, Te NOIy4YeHHbIE Ha yPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAIBHBIX TOCTAHOBKAX;
IpyNIoOBON paboOThI WM pabOTHI B Mapax, KOTOPhIE yyaT 00ydarommxcsi KOMaHIHOM paboTe U B3aMMOACHCTBHIO C PYTUMH 00YyJaIOIIMMHUCS;

MHULIMAPOBAHUE U MOJIEPKKY MCCIIE0BATENIbCKOM IEATEIbHOCTH 00yYaloUIMXCs B paMKaX pealu3alii UMH UHAUBUIYAIbHBIX U IPYNIIOBBIX
MCCIIEIOBATEILCKUX MPOEKTOB, YTO JaeT 00YYarOIIUMCS BO3MOXKHOCTh MTPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEHICHHUs IPOOIEMBbI, Pa3BHBAET
yMEeHUs HaOII01aTh IPUPOIHBIE SIBJICHUS, BBITIOIHATH OIBITHI U SKCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX
puOOpoB, GOPMHUPYET HABBIK TEHEPUPOBAHUS U 0POPMIICHHS COOCTBEHHBIX HJICH, HaBBIK ITyOJUYHOTO BBICTYIUICHHS MIEPE]] Ay AUTOPUEH,
apryMEHTUPOBAHUA U OTCTAUBAHUA CBOEH TOYKH 3PCHUS;

3HAKOMCTBO CO cepamu nMpodecCHOHAIBHON NeSATEIFHOCTH, CBSI3aHHBIMU C (PU3UKOMN, 1 COBPEMEHHBIMHU TEXHOJIOTUSMU, OCHOBAaHHBIMU Ha
JTOCTIDKEHUSX (PU3NUECKOM HAayKH, YTO CIIOCOOCTBYET Pa3BUTHIO MPEICTABICHHI O BOBMOXKHBIX chepax Oymymieit mpodeccroHaIbHOM
JESATSIILHOCTH, CBS3aHHOW C (PU3UKOH, IOATOTOBKA K NaJlbHEHIIEMy OOYUCHHIO B 3TOM HAMPABJICHHH U OCO3HAHHOMY BEIOOPY 00yUYaIONTUMUCS
Oynyuieit nmpodeccuu;

YCTAHOBJICHHUEC JOBCPUTCIbHBIX OTHOIICHUA MCKAY YUUTCIIEM U YUCHUKAMU, CHOCO6CTBYIOHII/IX MO3UTUBHOMY BOCHPHUATHUIO YHAIITUMUCA
Tpe60BaHPII>i u HpOCB6 YUUTCIIA, aKTUBU3AIIUN UX MMO3HAaBATEILHOU JACATCIIbHOCTH U aKTHUBHOCTH,

noOy:x/ieHne o0yJaroumxcs K COOII0IEHUIO Ha YPOKE OOIENPUHSTHIX HOPM MOBEIEHUS, IIPAaBUJI OOIIEHUS CO CTapIIUMHU (YUUTENIIMU) U
CBEPCTHUKAMH (IIIKOJIbHUKAMH);

WCII0JIb30BaHNE BOCIIUTATEIBHBIX BO3MOXHOCTEHN COJIepKaHUs y4eOHOr0 IpeAMeTa yepe3 IEMOHCTPALUIO 00y4aroIUMCs TPUMEPOB
OTBETCTBEHHOT'0, T'Pa’KJaHCKOT'O TIOBEJICHHUS, POSIBIICHUS YEJIOBEKOIIOOUS 1 T0OPOCEpACUHOCTH;

OopraHu3anuro IHG(l)CTBa MOTUBHPOBAHHBIX U 3PYAUPOBAHHBIX YUAIIUXCA HAA UX HCYCICBAOIMMHA OJHOKJIACCHUKAMMU,

Peasmn3anus BOCIMTATEJBHOI0 NOTEHIUAIA YU4eOHOr0 npeaMera «@Pu3uKa» yepe3 YpOUHYIO CHCTeMY 00y4eHHUsI M BOCTIMTAHUA

7 kaacc
Ne Tema paszneina Koa-Bo ®opma peanu3anuy BOCIUTATEIbHOI0 Moayanb Cpoku
n/ 4yacos NMOTEHI[HAJIA TeMbI .
I paGoueii mporpaMmbl




BOCIIUTAHUA

®du3uka u eé poJib B Hcnonb3oBaHne BOCIUTATENBHBIX Jenb conmmapHocTH B 60proe | CeHTSI0ph
MO3HAHUHU OKPYKAKIIEro MuUpa BO3MOXHOCTEW COAEPKaHUsI TEMBI Uepe3 C TEPPOPU3MOM
MoA0O0p COOTBETCTBYIOIIMX 3aJ1a4 JUIs pelieHus. | MexXIyHapoIHbIN ACHb
pacnpocTpaHeHUs
Bxiirouenue B ypoK UTpOBBIX NMPOLEAYD AJIS
rpaMOTHOCTH
MO/ICPXKAHUSI MOTUBALIUU 00YYaIOIIUXCS K .
N YPpoK NOArOTOBKH AETEN K
MOJTYYEHUIO 3HAHUM. N
JICUCTBUSAM B YCIOBUSX
[IpuMeHeHne Ha ypOKe HHTEPAKTHUBHBIX (popm Pa3IMYHOrO pojaa
pa6OTBI C O6y‘IaIOHII/IMI/IC$II HHTCJUICKTYAJIbHBIX ‘lpeBBH‘laﬁHHX CHTyaHHﬁ.
UTpP, CTUMYJIUPYIOIINX TO3HABATEIbHYIO
MOTHBAIIMIO O0YYaOITIXCS.
[IpumeneHue rpynnoBoi paboThI UK PabOTHI B
napax, KOTOpbIe y4aT 00yJaroIIuxcs
KOMaHJIHOW paboTe M B3aMMOJICHCTBHIO C
JIPYTHMH 00YYarOIIIUMHUCS
IlepBoHauyanbLHBIE CBECHUS O Hcnonp3oBanue BOCIUTATEIBHBIX Bceepocculicknii 1eHb OKTS0pb

CTPOCHHUHU BEIIECTBA

BO3MOJKHOCTEHN COJIepKaHUs TEMBI Yepes

HO,Z[60p COOTBCTCTBYIOIINX 3a4a4 IJIsA PCILICHUA.

Bxuirouenue B ypok UTPOBBIX NPOLEAYP AT
MOAJIeP>KaHUSI MOTHUBALIUN O0YYaOIIUXCS K
MOJTYYECHUIO 3HAHUI.

[IpumeHeHne Ha ypOKe HHTEPAKTUBHBIX (hOpM
paboThI C O0YHAOIIMMHUCS: UHTEIJICKTYJIbHBIX
UTP, CTUMYJIHPYIOIINX TO3HABATEIbHYIO
MOTHUBAIIMIO O0YJAFOIITIXCS.

[Ipumenenue rpynmnoBoit paboTsl UK pabOTHI B
napax, KOTopble y4aT 00y4aromuxcs
KOMaHJIHOW paboTe 1 B3aMMOJICHCTBHIO C
JIPYTUMH 00yYarouMHCs

Typu3Ma

JleHp MOJIsl.

3amyck nepBoro B MuUpe
UCKYCCTBEHHOI'O CITyTHHKA




JIBuKeHHe U B3aUMOJAeiCTBHE TeJl 21 Hcnonb30BaHnE BOCIUTATENBHBIX JleHb HapOJTHOTO €AMHCTBA Hos6pb
BO3MOXHOCTEH COJEPKaHUsI TEMBI yepe3 MexayHapOoJHbIN JE€Hb
oAOOp COOTBETCTBYIOIIMX 3aJ1a4 JJIsl PEUICHUS. | TOJEPAHTHOCTU
Bxiirouenue B ypok UTPOBBIX MPOLIEAYP s Jlenn matepn B Poccum
MOI/IEP>KaHUsl MOTUBAIIUU O0YYaIOIIUXCS K
TTOTIYHCHIIO SHATHH. Henp Henssectnoro Comnmara Hexabpsb
HpI/IMeHeHI/Ie Ha YpOKE€ MHTCPAKTUBHBIX (1)0pM Ennueii YPOK «HpaBa
paboTHI C O0YYAOIIMMHUCS: HHTEIUICKTYIBHBIX | yeioBeKay
UI'p, CTUMYJIHUPYIOIIUX [TO3HABATCIbHYIO Jenn KOHCTHTyumI
MOTHBAIIMIO 00yYarOIUXCS. Poccuiickoit @enepanuu
[Tpumenenue rpynoBoi paboTsl MK pabOTHI B HAenb I'epoes Otedectsa
napax, KOTOpble y4aT 00yJaromuxcs
KOMaHIHOU paboTe U B3aMMOJCHCTBHIO C
JIPYTUMH 00yYaroIUMHUCS
[laBjieHue TBepABIX Te, 21 Hcnons3oBanne BOCIUTATEIBHBIX 12 siHBaps 1€Hb POKACHUS SIuBapp
JKUKOCTel U ra3oB BO3MOXHOCTEH COZIEpKaHUsI TEMBI Uepe3 N.B. KypuaTtoBa
oAOOp COOTBETCTBYIOIIMX 3aJ1a4 I perieHus. | JleHb moaHOro ocBOOOKICHMS
Bxirouenue B ypok UTpOBBIX MPOLIEAYP AJIs JlenmHrpajia oT daimCTeKoi
MO/IEPKAHUSI MOTHUBALIUU 00YUaIOIINUXCS K Ooxazet (1944 ron)
TIOJIyYEHUIO 3HAHUM. Despars
[IpuMeHeHne Ha ypOKe HHTEPAKTUBHBIX (popm JleHb poccHiICKOW HAyKH
paboThI ¢ 00yUarOIUMUCS: UHTEIJIeKTyanbHbIX | Jlens poxnaenus C.I1.
WUTP, CTUMYJIMPYIOIIMX MTO3HABATEIbHYIO Karmmuiipr
MOTHBAIIHIO 00YYaIOITIXCS. JIleHb 3alUTHUKOB
[Ipumenenue rpynmoBoi paboThl WK pabOTHI B Oredectsa
napax, KOTOpbIe y4aT 00yJaroImuxcs
KOMAaHIHOM paboTe U B3aMMOEHCTBHIO C Mapr

JIPYTUMH 00YYarOIIUMHUCS

Jlens Boccoennnenus Kpeima
u Poccnn




12 anpens Jlenp
KOCMOHABTHKH.

22 anpens MexyHapoHbIiI
neHb Matepu-3emiun

26 anpens JleHb mamsaTu
)epTB YepHOOBLIS

Arnpenb

Pabora u MmomiHOCTB. DHeprus 12

Hcnonbs3oBanre BOCIUTATENbHBIX
BO3MOXKHOCTEH cofiepKaHHs TEMbI uepe3
110100p COOTBETCTBYIOIUX 3a7a4 AJIsl PELLEHUS.

Bxkirouenue B YPOK UI'POBBIX IIpoUCAyp AJIA
nmoaacpIKaHvud MOTHBALIUA 06yqa10nmxca K
MOJIYUCHUTIO 3HAHUM.

[IpumeHneHne Ha ypoKe UHTEPAKTUBHBIX (hOpM
paloThI ¢ 00YYaArOIIUMUCS: MHTEIIEKTYaIbHBIX
UTpP, CTUMYJIMPYIOIINX IIO3HABATEIBHYIO
MOTHUBALUIO 00YYarOIUXCS.

[Tpumenenue rpynoBoi paboTsl MK pabOTHI B
napax, KOTopble y4aT 00y4aroLuxcs
KOMaHJIHOW paboTe U B3aMMOIeHCTBUIO

Jenn [TobGenbr coBeTCKOTO
Haposa B BOB 1941-1945
rooB

JleHb craBIHCKOM
MMCbMEHHOCTHU U KYJIbTYPhI

Mait

BCETI'O (c yueroMm pe3epBa)

68

JlocTHiKeHne THYHOCTHBIX Pe3yJIbTATOB Ha YPOKaX (PM3MKH

e 10MYEPKUBAHME TPAXKIAHCTBEHHOCTH ¥ AKTUBHOMN KM3HEHHOM MO3KMIIMK HPOrPECCUBHBIX YUEHBIX,
I'paianckoe BocnuTanme ® AKTUBM3ALMA YYacTUs B 00CYKICHUM OOIECTBEHHO 3HAYMMBIX M STUYECKHX IIPOOIEM, CBA3AHHBIX C
NPaKTHYECKUM MIPHMEHEHHEM JOCTIKeHNH (U3NKK pa3BUTHE HAYKH
TTatpHoTHYECKOe ® I10Ka3 BBIIAIOMIEr0Cs BKJIAa OTEYECTBEHHBIX YUEHBIX BPa3BUTHE HAYKH,
BOCIMTAHNC e paccka3 0 GONBIIOM BKJIaJE OTEUECTBEHHBIX N300peTaTeeii B pa3BUTHE TEXHUKH,




WITIOCTpALIHs TATPUOTU3MA BBIAAIONIINXCS YUEHBIX U M300peTaTesniei Hallel cTpaHbl

JIyXOBHO -HPaBCTBEHHOE
BOCIIUTaHHE

OCO3HaHUE BAKHOCTH MOPAJIbHO-3THYECKUX IIPUHIUIIOB B IE€ATEIbHOCTH YYEHOTO
YKpEIUJIEHUE MOPAJIbHBIX COLMAIbHBIX YYBCTB U HACTPOCHUIN YUYEHHUKOB B KJIacce,

(dbopMUpOBaHUE UACHHON HAMPABICHHOCTH, MOTPEOHOCTEH U HHTEPECOB, BRICTYIAIONINX B KAUeCTBE MOTUBOB
COLIMAJIBHOW J€ATEIbHOCTH U MOBEICHUS

DCTETUYECKOE
BOCIIUTAHUE

BOCITPHUATUEC SCTCTUYCCKUX Ka4YECTB (bHSH‘ICCKOfI HAyKu: eé TapMOHHUYHOI'O IIOCTPOCHMUS, CTPOTOCTH, TOYHOCTH,
JJaKOHHUYHOCTH

pr,I[OBOC BOCIIUTAaHUC

(OopMUPOBAHKE Y yHALTUXCS YBAKUTEIBHOIO OTHOLIEHUS K TPYAY, YIIOPCTBA B IIPEOI0JICHUN TPYJHOCTEN Ha
IpuMepax AesTeIbHOCTH BbIIAOIIMNXCS YUEHBIX

DKOJIOTHYECKOE
BOCIIUTAHUE

00BsACHEHHE y4auTeiieM (I)I/I3I/I‘IeCKI/IX SaKOHOMepHOCTCﬁ, JCXKamux B OCHOBC rI100aIbHBIX aTMocq)epHLIX SIBJIGHI/Iﬁ,
JACMOHCTpPaInA HpI/I60p0B, MO3BOJIAIOIIUX OCYHICCTBIIATDH 9KOJIOTHYECKHMN MOHHUTOPHUHI' B MECTC IMPOKUBAHUA,
IMPOBCACHUC SKCKprI/Iﬁ C [ICJIBIO ITOKAa3a pe3yJjIbTaTOB HpOH3BO,Z[CTBCHHOﬁ ACATCIIBHOCTH YCJIOBCKA,

JeMOHCTpanus (parMeHToB (PUIbMOB, OKA3bIBAIOIIMX BIMSHUE YEIOBEUECKON AEATEIbHOCTH Ha SKOJIOTHYECKYIO
CUCTEMY;

OpraHMu3aI|sl CAMOCTOATEIbHON NEATENIbHOCTH yYalIuXcs M0 MOATOTOBKE pedepaToB, MPe3eHTaluil sl yPOKOB-
KOH(EpEeHIH, CI0)KETHO-POJIEBBIX UI.

[lemHOCTH HAay4HOTO
MIO3HAHUSA

0CO3HaHME EHHOCTH (PU3NYECKOI HayKH KaK MOIIHOTO HHCTPYMEHTAa MMO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTMH, BXKHEHIIIEW COCTABISAIOIEH KYJIbTYPBI;
pa3BUTHE HayYHOU JIF0OO3HATEIIBHOCTH, HHTEPECA K UCCIIE0BATENILCKON NESTEIbHOCTH




