MyHununaiabHoe 0101keTHOe 0011e00pa3oBaTeIbHOE YUpPeKIeHue
cpeaHsisi o0meo0pa3oBaTenbHas mKoJa Ne 3 ropoaa Jledbeasinb
JleOeasiHCKOro MYHHIIMIIAJIBHOTO paiiona JIlunenkou odaacTu

«PACCMOTPEHO»
3acenanne MO yuuteneit
MaTeMaTHKH, PU3UKH U
nH(GOPMaTUKU

IIporokon Nel

ot 29.08.2023 r.

«COTI'JTACOBAHO»
3acemanue
MeTtoanueckoro cosera

IIporokon
ot 30.08.2023 . Nel

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «@usuka»
s obydaromuxcs 7-9 kinaccos

«YTBEPXJIEHO»
[Ipukas
MBOY COII Ne3
r.JIebensab
o1 30.08.2023 r. Ne 187

MopnucaHo
undposon
noanucbio:
XpycTanésa
Enena
HukonaesHa
[Hara:
2023.09.01
13:29:24 +03'00'



HHOACHUTEJIBHASA 3AIIMCKA
OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA «®U3UKA»

dusuka gBIsAETCS CI/ICTeMOO6p33}/IOHH/IM AJ11 €CTECTBCHHOHAYYHBIX yqe6Hbe nmpeaAMETOB, IMOCKOJBbKY
(bu3nUecKhe 3aKOHBI JISKAT B OCHOBE MPOIECCOB U SIBJICHHH, H3YYaeMBbIX XHMHEH, OHOJIOTHEH,
acTpoHOMHUeW W (¢u3nueckoll reorpadueil, BHOCHT BKJIAJ B €CTECTBEHHOHAYYHYH) KapTHHY
MUPA,IPEIOCTABIISICT Hanbojee SICHbIE 00pasilbl NMPUMEHEHHS HAay4YHOTO METOJa TO3HaHUs, TO €CTh
croco0a MoIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OpHa W3 TWIaBHBIX 3a7ad (hU3HYECKOro 0o0pa3oBaHHS B CTPYKType 0Omero oOpa3oBaHHUS COCTOUT B
(OpMHPOBAHHH €CTECTBEHHOHAYYHOH I'PAMOTHOCTH M UHTEpeca K HayKe y 00yJaromuxcsl.

Wzyuenne ¢us3uku Ha 0a30BOM YPOBHE MPEAINOJIAracT OBJAJCHUE CICIYIOIIMMU KOMIICTCHTHOCTSIMU,
XapaKTePU3YIOUIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTH!

- HAYy4YHO 00BSICHSITE SABJICHMUS,

- OIICHUBATh U IIOHNMATh 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHUA;

- HMHTEPOPETUPOBATH JAHHBIE M WCIIOJIB30BATh HAyYHBIE [TOKA3aTEIbCTBA IS IIOJYYEHUS

BBLIBOJIOB.
HEJU U3YYUEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

Henun nzyuenns: Gu3nMKn Ha YpOBHE OCHOBHOI'O 0o01Iero obpazoBanus onpeesieHs B Konmenmun
mpernojaBanus ydyeOHoro mnpeamera «®du3uka» B 00pa30BaTENIbHBIX OpraHu3alusx Poccuiickoi
denepanny, pealn3yIONMX OCHOBHBIE O00IIE00pa3oBaTENbHBIE MPOTPAMMBI, YTBEPKIEHHON pelIeHHEM
Komnernn Munncrepcta npocsemieHust Poccuiickoit ®eneparuu (mporokon ot 3 mekadps 2019 1. Ne
[1IK4BH).

Henu n3yvenus Gpusuku:

npuoOpeTeHne WHTEpeca W CTpeMIIeHHs OOydalolmMXcs K HAyYHOMY HW3YYEHHWIO TIPUPOJIEI,
Pa3BHUTHE UX HHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

pa3BUTHE NpPEACTaBICHUH O HAYYHOM METOJC MO3HAaHUSI M (DOPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOILIEHUS K OKPY’KaIOIIUM SIBIICHUSM;

(hopMupoOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa H3yueHHs] OCHOB CTPOEHUS MaTepHH U
(dyHIaMeHTaJIbHBIX 3aKOHOB (DU3UKY;

(¢opMupoBaHHE NpPEACTaBICHUH O PONKM (U3UKH U1 Pa3BUTHsSl OPYTUX ECTECTBEHHBIX HAayK,
TEXHUKU U TEXHOJOTHU;

pa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cepax Oymymied npodeccHoHaTBHON NesITeNbHOCTH,
CBSI3aHHOW ¢ (PU3UKOM, MOJITOTOBKA K JaJbHEUIIIEMY O0YUYCHHIO B 3TOM HAIpPaBJICHUU.

JocTtmkenne 3TUX Ieneil mporpaMMbl 0 (HU3MKE Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs
o0ecrieunBaeTCsl pelIeHNueM CIIeTyIOINX 3a/1a4:

r|p|/|o6peTeH|/|e 3HAHUN O ONCKpeTHOM CTpoeHnn BewecTtBa, O
MeXaHNn4eCcKux,

TEIJIOBBIX, 3JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUIX;

MpHOOpETeHNe yMEHUH ONUCHIBATE W OOBSCHATh (PU3MYECKHE SIBICHHS C HCIOIB30BaHHEM
MOJyYECHHbBIX 3HAHU;

OCBOCHHE METOJIOB PELICHHUs] MPOCTEHIIMX PAacUETHBIX 3aJad C WCIOJb30BaHHEM (U3IUUECKUX
MoJeJel, TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAONIOIaTh IPUPOIHBIE SIBICHUS U BBIIIOJIHATH OIIBITHI, TAOOpaTOpHBIE PabOTHI
U SKCIIEpUMEHTANIbHBIE UCCIIEAOBAHMUS C HCTIONb30BaHUEM U3MEPHTENILHBIX TPUOOPOB;

0cBoeHHE MPUEMOB paboThl ¢ HHPopMaruel Gpru3ndeckoro coaep:kaHus, BKIOYas HHHOpMALNIO
0 COBPEMEHHBIX JTOCTHKCHUAX (PH3UKH, aHATH3 U KPUTHUECKOE OIIEHNBaHNE HH(OpMaLNH;

3HAaKOMCTBO CO cdepaMn MpoecCnoHasbHON  AeATesbHOCTH,
CBA3aHHbIMW C C*)VI3I/IKOI7I, n coppemMeHHbIMMN TexXHON10rMAMN, OCHOBaHHbLIMUA

Ha OOCTUMXEHUNAX (pI/IBVI‘-IeCKOVI HayKW.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YYEBHOM IIJIAHE



Ha u3yuenue ¢usuku (6a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIIETO 00Opa30BaHUS
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieln0), B 8 kiacce — 68 yacoB (2 yaca B
Henento), B 9 kinacce — 102 gaca (3 yaca B HeJIenI0).

COJAEPKAHUE YYEBHOI'O IIPE/IMETA «®U3UKA» (6a30Bblil ypOBeHb)

7 KJIACC
Pa3nen 1. ®u3uka u eé poJib B MO3HAHUM OKPYKAIOIIEro MUpa
®duzuka — Hayka o mpupoze. SIBmenHus mnpupoabl. Dusndeckue SBICHHUSA: MEXaHUYECKHUE,

TEIJIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousznyeckue BenuuuHBL. M3mepeHne Quzmyeckux BenuuuH. Du3uyeckue TPUOOPHI
[TorpeurHocTs U3MepeHuit MexayHapoiHas cucTeMa €IUHHII.

Kak ¢usnka m apyrue ecTeCTBEHHBIE HayKHM W3ydYalOT NPUPOJY. EcTecTBEeHHOHAYUYHBIH METO
MMO3HAHMA: HAONIONEHUE, TOCTAHOBKAa HAyYHOTO BOIIPOCA, BBIIBMKCHHWE THIIOTE3, IKCIEPUMEHT I10
MpOBEpKE TUNOTe3, 00bsiIcHEHHE HabmogaeMoro siBineHus. Onucanne GU3NUECKUX SBICHUN C TOMOIIBIO
MOJEIIEN.

Jlemoncmpayuu

MexaHn4eckue, TeIIOBbIe, dJEKTPUIECKHIE, MarHUTHBIE, CBETOBBIE SIBIICHUS.

duzndeckre TprOOPHI U MPOLEAypa MPAMBIX H3MEPEHHH aHAIOTOBBIM U IIU(POBBIM PUOOPOM.

Jlabopamopuwsie pabomol u onvimsi

Onpenenenue IEeHbI JeNEHUs IKaJIbl K3MEPUTENBHOTO MpUOopa.

N3mepenue pacCTOSIHUM.

M3mepenne 00bEMa KUIKOCTH B TBEPIOTO TEIa.

Omnpenenenue pa3MepoB MaIbIX Tell.

W3mepenne TemnepaTypsl Ipy IOMOIM KUIKOCTHOTO TEPMOMETPA U JaTUMKa TEMIIEpaTyphl.

I‘IposeueHme nccnengosaHMAa Mo  rpoBepke rumnoTesbl: OaJibHOCTb
nonéTta wapuka, NyLWeHHOro ropumsoHTasbHO, TeM 6onblie, Yyem 6onblie
BbICOTa MyCKa.

Pa3nen 2. [lepBoHadyanbHbIe cBeleHHs] 0 CTPOCHHUH BelllecTBa

CrpoeHue BemecTBa: aTOMBI M MOJIEKYJBI, UX pa3Mepbl. OTBITHI, JOKa3bIBAIOIINE AWCKPETHOE
CTPOCHHE BEIIECTBA.

JBrxenue yactuil Bemecta. CBsA3b CKOPOCTU ABUKEHUS YACTUIL C TeMIiepaTypoil. BpoyHoBckoe
nBkeHue, mudys3us. BzaumoaeiicTBre 4acTUIl BeleCTBa: MPUTSHKEHUE U OTTAIKHBAHHE.

ArperaTHble COCTOSHHSI BEIIECTBAa: CTPOCHUE Ta30B, KUIKOCTENH U TBEPABIX (KPUCTATUINYECKHX)
Teld. B3auMocBs3p MeXAy CBOWCTBAMH BELIECTB B pa3HBIX arperaTHbIX COCTOSHHSAX U HX
ATOMHOMOJICKYIISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSTHUH BOBI.

Jlemoncmpayuu

HaburoieHre 6poyHOBCKOTO JIBUXKCHUS.

Habnronenune quddysum.

Habmonenne ssBneHwiA, 00BICHIIOMNXCS MPUTSHKEHIEM WIIH OTTATKUBAHHEM YaCTHUI] BEIIECTBA.

Jlabopamopnule pabomul 1 Onvimol

OneHka AuameTpa aToMa METOAOM PSIIOB (C MCTIONB30BaHUEM (QoTorpaduii).

OMnBITHI ITO HAOIIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

OnbITH 110 0OHAPYKEHUIO JEHCTBHS CHII MOJIEKYJIAPHOTO IPUTSKCHHUS.

Paznen 3. /IBU:KeHHE M B3aMMO/IeiicTBHE TeJl

Mexanuueckoe ABIKEeHHE. PaBHOMepHOe W HepaBHOMEpHOe nBuxkKeHue. Ckopoctb. Cpeassis
CKOPOCTb IIPY HEPABHOMEPHOM ABMKEHHUH. PacuéT myTu U BpeMeHH IBUKEHUSL.

SIBnenue wHepiuu. 3akoH MHEpHMH. B3ammonelcTBre Ten Kak MpUYMHA MU3MEHEHUS CKOPOCTH
NBWOKEHUs Ten. Macca kak Mepa MHepTHOCcTH Tena. llmoTHocTh BemiecTBa. CBs3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJT B eIMHUIlE 00BEMA BEIeCTBa.

Cuia Kak XapakTepUCTHKa B3amMojeicTBus Ten. Cumiia ynmpyroctd M 3akoH ['yka. Msmepenne
CHJIBI C TOMOIIBIO JWHAMOMeTpa. SIBIeHHME TATOTEHMs M cwia TsxkecTH. Cwila TSDKECTH Ha JIPYTHX
miaHerax. Bec Tema. HeBecomocts. CrokeHHE CHJ, HalpaBIE€HHBIX 10 OJHOW MpPSIMOM.
PaBHopeficTByromas cun. Cuma Tpenus. TpeHue CKONbKEHHUS M TpeHHWe MokosA. TpeHue B mpupope u
TEXHHKE.

Lemoncmpayuu

HabmoneHre MexaHn4ecKoro ABYKEHUS Tea.



H3mepeHne cKkopoCcTH MPSIMOIMHEHHOTO JBMKEHUS.

HaOmronenue siBieHUs MHEPLMU.

Hab6mronenune n3MeHeHUsT CKOPOCTH TPH B3aUMOICHCTBUN TEI.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBHUIO TEJl.

CrnoxeHue cuil, HalpaBJIEHHBIX 10 OJHON NMPAMOA.

Jlabopamopnvle pabomul 1 onvimol

Onpenenenne CKOPOCTH  PAaBHOMEPHOTO  JBIDKEHHS (MIapuka B KUAKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOHJIS U TaK Jajee).

Omnpenenenue cpeHEH CKOPOCTU CKOJIBXEHUS OpyCcKa WM MIapHUKa 10 HAKJIOHHOHN MJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO Tema.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb pacTsaXeHusa (gedopmauynn)
MPY>XUHbI OT MPUJIOXKEHHOWN CUJIbI.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Tela U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHBIICHHS M YBEIWYCHUS NaBiieHWA. [laBieHue rasza. 3aBHCHUMOCTD
JaBlieHHUs1 rasa oT oObéMa, Temmeparypsl. [lepemaua maBneHus TBEPABIMU TeEJIAMH, >XHUIKOCTAMH H
razamu. 3akoH Ilackams. [IHeBMaTHueckue MamuHbBL. 3aBUCUMOCTH JABIIEHUS KUIKOCTU OT TIIyOWHBI.
I'mapocratnyeckuit mapagokce. CooOmarommuecs cocynbl. [ uapaBIuuecKie MeXaHu3MBbI.

Atmocdepa 3emnu u atmocepHoe naBieHue. [IpuyuHbI CyIecTBOBaHUS BO3LYLIHON 000JI0YKH
3emimn. OmeiT Toppudenu. M3meperne atMochepHOTro

JaBlieHHs. 3aBUCUMOCTb aTMOC(EPHOTO AaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [IpuGopsr mist
H3MEpEeHHs aTMOC(EPHOTO JaBICHHSL.

JleiicTBHE KUAKOCTU U ra3a Ha MOTPyXEHHOE B HUX Teso. BrlTankuparomas (apxumenosa) cuia.
3akon Apxumena. [InmaBanue ten. Bo3gyxoraBanue.

Lemoncmpayuu

3aBHCHMOCTD JJaBJICHUS Tra3za OT TEMIIEpaTypBhI.

Ilepenayda naBiaeHUs )KUIKOCTBIO U Ta30M.

Coo0I1aromnuecst Cocysl.

TI'mapaBnuyeckuit mpecc.

IIposiBnenue aeicTBUS aTMOCHEPHOTO AABIICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIBI OT 00BEMA MOrpyXKEHHOW YaCTH Tela W IUIOTHOCTH
AKHUJIKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CHIIBI BECY BEITECHEHHOMN JKHIKOCTH.

VYcnosue mnaBaHMs Te: IUIABAHHME WM IOTPYKEHHE TEJI B 3aBHCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH Tena M )KUJIKOCTH.

Jlabopamopnvie pabomvl u onvimoi

HccnenoBanne 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTH YACTH TeJa.

Ornpenenenne BRITATKABAIONICH CHIIBI, IEHCTBYIOIICH HA TEJIO0, TOTPYKEHHOE B JKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEW CHIIBI, JEHCTBYIOIIEH Ha TEJIO B MKHUAKOCTH, OT
MAaccChbl Tena.

OnbITE, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKHBAIOIIEH CHJIIBI, JCHCTBYIOIIEH Ha TENO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KHUIKOCTh YACTH TENA U OT TUIOTHOCTH KUJIKOCTH.

KonctpynpoBanne apeomMeTpa HWIM  KOHCTPYMPOBAaHHME JIOOKM W OIpeEleNeHue €€
TPY30IO0IbEMHOCTH.

Pa3nen 5. Pabora 1 MOIIHOCTH. DHEPrus

Mexanndeckast paboTa. MOITHOCTb.

IIpocThie MexaHM3MBL: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs pelvara.
[Ipumenenue mpaBuia paBHOBeCHs pblyara K OJOKy. «3osotoe mpasmio» Mexanukd. KIIJ| mpocthix
MexaHu3MOB. [IpocTbie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexannyeckas sHeprusa. Kunerndeckas n noreHuuanbHas 3Heprus. [IpeBparienne ogHoro Buja
MEeXaHWYEeCKON SHEPTHH B IPYrol. 3aKOH COXPAHEHHUS IHEPTUH B MEXaHUKE.

Jlemoncmpayuu

IIpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopuwsie pabomol u onvimsi

Omnpenenenue pabOTHl CHIBI TPEHUs] NPU PABHOMEPHOM JBW)KEHUH Teja 10 TOPU30HTAILHOU
MTOBEPXHOCTH.



Hccnenosanve yCcinoBUl paBHOBECHS pblyara.
Nsmepenne KIIJ] HakTOHHON MIOCKOCTH.
M3yueHue 3aKOHa COXpAHEHUSI MEXaHUUECKON YHEPTUU.

8 KIIACC

Pasnen 6. TensioBble siBy1eHUA

OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHOKHHETHYECKOW TEOPHUH CTPOCHWs BemecTBa. Macca u
pasMepbl  aTOMOB M MOJIEKYI. OneITl,  NOATBEPXKAAIOIIME  OCHOBHBIE  TOJOXKEHUSA
MOJIEKYJIIPHOKUHETUUECKOU TEOPHUU.

Mogenu TBEPAOTO, >KHIKOTO M Ta3000pa3HOr0 COCTOSHWN BemecTBa. Kpucrammdaeckue u
amopdubie Tena. OOBSICHEHHWE CBONCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEJ HA OCHOBE IMOJOKEHHIA
MOJIEKYJIIPHOKUHETHYECKOW Teopuu. CMaurMBaHUE U KaOWUILSIpHBIC sIBICHUS. TerioBoe paciiupeHue u
cKaTHe.

Temmneparypa. CBsi3b TeMIepaTyphl CO CKOPOCTBIO TEIUIOBOTO JBIXKCHMS 4acTHUIl. BHyTpeHHss
sHeprust. CriocoObl M3MEHEHUsS BHYTPEHHEH 3HEPTUu: TeIulonepejada M COBeplieHUEe paboThl. Buibl
TEIJIONEpEeaaun: TEIIONPOBOIHOCTb, KOHBEKLMS, U3TyYEHUE.

KonmugecTBO TemmoTel. YiempHas TeIIOEMKOCTh BEIIECTBA. 1€IUNIOOOMEH W TETUIOBOE
paBHOBecue. YpaBHEHHUE TEILIOBOrO OayaHca. [lmaBieHWe W OTBEp/eBaHUE KPHCTALUTUYCCKUX BEIICCTB.
YaenvHas TeruioTa muaBieHus. [lapooOpasoBanme u koHaeHcarws. Mcmapenwe. Kunenwe. YaenbHas
TEIIOTa MMapoo0pa3oBaHmsl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxHocTs Bo3yxa.

OHeprus TOIUIMBA. Y IE€JbHAs TEIIOTa CTOPAHHUSL.

[puanuner padotel TeruioBbix apurateneii KIIJ[ TemmoBoro apurarens. TeruioBeie ABUTaTeNd U
3aIATa OKPYXKAIOMIEH CPEIIBI.

3aK0H COXpaHEHUS U MPEBPAIEHHUS YHEPTUHU B TEIUIOBLIX MPOIIECCaX.

Lemoncmpayuu

Habmoienrie 6pOyHOBCKOTO TBUKECHHUS.

Ha6monenue quddysuu.

HaGumoieHue siBiieHU CMaYMBaHUS U KATWJUTPHBIX SIBIICHUH.

HabimoieHre TerioBoro pacumpeHus Ted.

M3meHenne naBiieHNs ra3a Ipu U3MEHEHNH 00hEMa 1 HarpeBaHUH FITH OXJIaXKICHUH.

IIpaBuna uzMepeHus TeMIepaTypsbl.

Buasl Terionepenayn.

OxJtaKeHUEe PU COBEPIIICHUHN pabOTEHI.

Harpesanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMHU.

CpaBHEHHE TEIIOEMKOCTEN Pa3IMUHbIX BELLIECTB.

Habmonenne kuneHws..

HabnwogeHne NnoCToAHCTBA TemMnepaTypbl MPW NJaBAEHUN.

Mopenu TENIOBBIX JBUrATENEH.

Jlabopamophule pabomul 1 Onvimol

OMnBITHI 110 OOHAPYKEHHIO JISHCTBHS CHIT MOJIEKYJIIPHOTO TIPUTSKCHHUS.

OnBITHL IO BBIPAIIMBAHUIO KPUCTAILJIOB IOBAPEHHOM COIM UK caxapa.

OMBITH IO HAOIIOACHHUIO TETUIOBOTO PACIITUPEHISI Ta30B, KUIKOCTCH U TBEPABIX TEII.

OnpeneneHue TaBjiCHUs BO3AyXa B OaJIOHE MITPHUIIA.

OnbITHL, IEMOHCTPHPYIOIINE 3aBUCHMOCTH JABJICHUS BO3yXa OT €ro 00bhEMa M HArpEeBaHUs WIIH
OXJIAXKICHUSL.

[IpoBepka runoTe3bl JTUHEHHOMN 3aBUCHMOCTH JJMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUUECKOMN
TpyOKe OT TeMIlepaTyphbl.

Habmonenne m3MeHeHnss BHYTPEHHEH SHEpruM Teja B pe3ylbTare TeIuionepenadn u padboTsl
BHEILIHUX CHJI.

HccnenoBanue sSBICHUS TEIIOOOMEHA PY CMEITUBAHUK XOJIOTHOW U TOPSYEH BOJIBI.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOH IpPH TEIUIOOOMEHE C HarpeThIM
METaJUTMYECKUM [THITUHIPOM.

Omnpenenenue yaeabHONU TETNTOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHusl.

OnpeneneHnue OTHOCUTENBHON BIQXKHOCTH BO3AyXa.

OnpepeneHne yaenbHON TENNOTbI NAaB/eHNs Nbaa.



Pa3znen 7. DnekTpuyeckue 1 MATHUTHbIE SIBJIEHUS

Onextpu3zanus Ted. J[Ba poma 3JEKTpUYECKHX 3apsAfoB. B3ammojeicTBue 3apsHKEHHBIX Tedl.
3akon Kymona (3aBUCHMOCTh CHWIIBI B3aMMOJEWCTBHUS 3apsOHKEHHBIX TEN OT BEJIMYWHBI 3apsAoB U
pacCcTOSTHUS MEXAY TeJIaMH).

Onektpuyeckoe mozie. Hampsk€HHOCTh anekTpuueckoro moinsd. [IpuHmun cynepno3unuu
AIEKTPUUECKUX TTOJIeH (Ha KaYeCTBEHHOM yPOBHE).

Hocutenun snekTpudeckux 3apsiioB. DJIEMEHTApHBIN dJeKTpudeckuii 3apsn. CTpoeHue aroma.
[IpoBOIHUKY U JUANIEKTPUKH. 3aKOH COXPAHEHUS IEKTPUUECKOIO 3apsia.

ONEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS ANEKTPUUECKOro TOKa. VICTOUHHUKHU MOCTOSIHHOTO
ToKa. JIeWCTBHUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). DJICKTPHUUCCKHA TOK B
KUIKOCTSIX U Ta3ax.

Onexrpudeckas nenb. Cuia Toka. DnekTpuieckoe HampspkeHHe. CONpOTHBIEHHE MPOBOTHHUKA.
YaensHoe compoTuBieHHe BemiecTBa. 3akoH Oma ans ydactka 1end. llociemoBartenmbHoe U
napajielbHOE COCTUHEHNE TPOBOTHUKOB.

Pabota m MOIIHOCTH 3NEKTpUUEcKOro Toka. 3akoH JIxoyms—JleHna. DiekTpuueckue Lend H
MOTPEOUTENHN AIIEKTPHUECKON dHEPTHH B OBITY. KOpoTKOE 3aMBbIKaHME.

[MoCTOAHHbIE MArHUTHI. B3aI/IMO,EI,eIZCTBVIe MOCTOAHHBLIX MarHMUTOB.
MarHnTHoe nosile. MarHMTHoOe noJsie 3eM/in U ero 3Ha4vYeHue ONs XWU3HWU Ha
3emne. OnbIT IpcTena.

MarnutHoe 1oJie 3JeKTpUuUYecKoro Toka. [I[puMeHeHue 3JeKTpOMAarHuToB B TexHUKe. JleficTBue
MAarHUTHOTO TIOJIE Ha TPOBOAHUK C TOKOM. OJEKTPOJBUTrATENlb MOCTOSHHOTO ToKa. Vcmonb3zoBaHue
AIEKTPOJBUTATENICH B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omerter Dapagest. SIBnenue snexkTpoMarauTHOW nHIyKuU. [IpaBuio Jlenma. DmekrporenepaTop.
CrocoObl TIOMyYEHUsT DJICKTPUUSCKOW DHEPTHUU. IJIEKTPOCTAHIIMM HA BO30OHOBISEMBIX HCTOYHHKAX
SHEPrUu.

Lemoncmpayuu

DnekTpu3anus Te.

JBa pojia 3MEKTPUIECKUX 3apsIIOB U B3aMMO/ICHCTBUE 3apSKCHHBIX TEIl.

YcTpoicTBO U AEUCTBHE 3IEKTPOCKOIA.

DnexTpocTaTndecKast HHIYKIIHS.

3aK0H COXpaHEHHUS IICKTPUUCCKHUX 3aPSIO0B.

IIpoBOHUKY U TUANIEKTPUKH.

MonenupoBaHre CHIIOBBIX JIMHHHA JIEKTPHIECKOTO TTOJIS.

McTOYHUKY TOCTOSTHHOTO TOKA.

JefcTBUS ANEKTPUUECKOTO TOKA.

OIEKTPUYECKUN TOK B )KUJIKOCTH.

T"a30BbIit paspsi.

M3mepenne cuiibl TOKa aMIEPMETPOM.

W3mepeHune IeKTpUIecKoro HapsKeHUs! BOITbTMETPOM.

PeocraT u MarasuH conpoTUBICHUH.

BzaumoaeiicTBUE MOCTOSHHBIX MAarHUTOB.

MopenvupoBaHue HEBO3MOKHOCTH Pa3ICICHUI MOJIIOCOB MarHuTa.

MonenupoBaHre MarHUTHBIX TTOJIEH TTOCTOSHHBIX MarHUTOB.

OmeIT Opcrena.

MarsuTHOE 10JIe TOKa. DIEKTPOMAarHuT.

JeiicTBUE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DIIeKTPOIBUTATENH IIOCTOSTHHOTO TOKA.

HccnenoBanue SBICHAS 3JICKTPOMATrHUTHOW WHIYKITHH.

OnbITbl ®apages.

3aBUCHUMOCTH HAMPABICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBCHUS.

DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnule pabomul u onvimol

OnBITH 110 HAOTIOIEHUTO JIEKTPU3ALNHY TeTl HHAYKIFEH U IPU CONIPUKOCHOBEHHUH.

HccnenoBanue qeHCTBUS AIEKTPUUECKOTO MOJI HA TPOBOJHUKY U AUDJICKTPUKU.

COopka u mpoBepka pabOTHI AIMEKTPUIECKOH IIeTT TOCTOSTHHOTO TOKA.

M3mepenne u perympoBaHUE CHITBI TOKA.

M3mepenne u perympoBaHue HAPsKESHUS.



HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIErO Yepe3 pe3UCTOp, OT CONPOTHBICHUS
pEe3UCTOpa U HAIIPSKEHUSI Ha PE3UCTOPE.

OnBITHl, AEMOHCTPUPYIOLUIUE 3aBUCUMOCTh 3JIEKTPUYECKOr0 COIPOTUBIICHUS IPOBOJHUKA OT €T0
JUIMHBI, TUTOIAM MTOTIEPEYHOro CEYeHUs U MaTepuaa.

IIpoBepka mnpaBuia CIOXKEHHUS HANPSHKEHUN MpPU TOCICAOBATEILHOM COCAMHEHHH JBYX
PE3UCTOPOB.

IIpoBepka npaBuiIa U1 CHITBI TOKA TIPH MapaJjIeIbHOM COeTMHEHHH PE3HCTOPOB.

Omnpenenenue pabOTHI HEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OrnpeneneHue MOIHOCTH 3IEKTPUUECKOr0 TOKa, BBIAEISIEMOM Ha PE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HalPSOKEHHS Ha HE.

Onpenenenue KI1J] narpeBatens.

HccnenoBanrie MarHUTHOTO B3aUMOAECUCTBUS IOCTOSIHHBIX MarHUTOB.

NzydeHne MarHUTHOTO TIOJS IOCTOSTHHBIX MAarHUTOB TIPH X OOBETUHEHNN U Pa3IeIICHUH.

HccnenoBanne neHCTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJNKY.

OMNBITHI, AEMOHCTPHUPYIONIUE 3aBUCUMOCTE CHIIBI B3aUMOJICHCTBUS KAaTyIIKH C TOKOM U MarHuTa
OT CHJIbI TOKA U HAIPaBJICHUS TOKA B KaTYIIKE.

Vl3y-|eH|/|e ,El,eIZCTBI/IFI MarHMTHOr o rnoJigd Ha NPoOoBOAHUK C TOKOM.

KoucTpynpoBanue u u3yueHne pabOTHI 3JEKTPOIBHTATEIIS.

N3amepenune KII/] anexrpoaBUraTeIbHON YCTAaHOBKH.

OnBITH MO WCCIIEOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOW MHAYKIUHU: HUCCIEIOBAaHHE M3MEHEHHUU
3HAYEHUS U HAIIPABJICHUSA UHIYKIUOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUSA

Mexanudeckoe ABMkeHHe. MartepuanpHas Touka. Cucrema otcu€ta. OTHOCHTEIBEHOCTH
MEXaHMYECKOTO JIBI)KEHUsI. PaBHOMepHOE npsMoliiHeHoe ABMKeHue. HepaBHOMepHOE NPpSAMOJIMHEHHOE
newkenne. CpeqHsisi © MTHOBEHHAsI CKOPOCTh TeJla IIPH HEPABHOMEPHOM JBHKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsMonuHeiHOe nBuwkeHue. CBoOoaHoe maneHue. OTMbITH
lanunes.

PaBHOMepHOE ABIKEeHHE 1O OKpy)HOCTH. [leprox u wactota obpamenus. Jlunelinas u yrioBas
ckopocTH. LleHTpocTpeMuTeNnbHOE yCKOPEHHE.

Ilepsriit 3akoH HeroToHa. Bropoii 3akoH Herorona. Tpermit 3akoH Herorona. [IpuHnumn
CYMEPIO3ULIUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHHS: CHIa TPEHHUS CKOJNBXKEHUS, CHja TPEHUS IMOKOS,
JIpYyTUE BUABI TPCHUS.

Cvna TsSXKeCcTu U 3aKOH BCEMUPHOrO TAroTeHuUsa. YCKopeHue
CBOﬁO,EI,HOFO nageHunsa. [LOBu>XeHune nnaHeT BOKpPYTI ConHua. I'IepBaﬂ
KOCMMYecKas CKOPOoCTb. HEBECOMOCTb 1 NeperpysKu.

PaBHOBecne MatepmanbHO Toukn. AOcomioTHO TBEpAOE Teno. PaBHoBecme TBEpHOTO Tema ¢
3aKperIEHHON OChlo BpaleHusi. MomeHT cuibl. LIeHTp TshkecTH.

Nmvmynsc Tema. V3meHeHue wuMIilynbca. VIMOynsCc Cuibl. 3aKOH COXPAHCHUS HMITYJbCA.
PeaxkTuBHOE NBHXKEHUE.

Mexanngeckast paboTa ¥ MOITHOCTh. PaboTta cni TsbkecTH, ynpyroctd, TpeHus. CBA3b DHEPTUU U
pabotsl. [loTenmanbHas SHEPrHs Tena, MOTHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnnanpHas sHeprus
cxkaroi mpykunbel. Kunerudeckas sneprusi. Teopema O KMHETHUECKOW SHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUU.

Lemoncmpayuu

HabnroneHre MexaHHYECKOTO JBIKEHHS Tella OTHOCUTENBHO Pa3HBIX TeJl OTCUETA.

CpaBHEHHE MyTEH U TPAGKTOPUM IBHKEHHUS OJAHOTO U TOTO K€ T€Ja OTHOCUTEIBHO PA3HBIX TEI
OTCU€Ta.

H3mepeHne ckopocTr U YCKOPEHUS PSIMOTUHENHOTO IBHKEHMSL.

HccnenoBanne Npru3HaKoB PaBHOYCKOPEHHOTO JIBUKEHHUS.

Habmoienme qBMKeHNs Tena M0 OKPYKHOCTH.

Habmonenne MexaHUYeCKHUX SIBIIEHUH, IPOUCXOMAIINX B cucTeMe oTcuéra «Temexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBIDKEHHHM OTHOCUTEIBLHO KaOMHETa (PU3UKU.

3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl Tela U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habumoienne paBeHCTBa CHIT IPU B3aWUMOICHCTBUH TEIl.

M3meHeHue Beca Tena Npu YCKOPEHHOM JBH)KEHUH.



Ilepenaya uMmmynbca Npu B3aUMOJEHCTBUY TEIL

[IpeobpazoBanust SHEPTHH MTPH B3AMMOICHCTBUH TEJ.

CoxpaHeHne UMITYJIbca TP HEYTIPYTOM B3aWMOICHCTBHH.

CoxpaHeHHE UMITYJIbca IPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBHH.

HabnroneHne peakTHBHOTO JBU>KEHHS.

CoxpaHeHHe MEXaHUIeCKOW dHEPTUH TIPH CBOOOTHOM TIaICHUH.

CoxpaHeHne MeXaHW4YeCKOM 3Heprum npu LOBUKEHUU Tena noa
ONENCTBUEM MPYXKUHDbI.

Jlabopamopnuvie pabomvl u onvimoi

KoncTpynpoBanue TpakTa IUIsl pa3roHa W JalbHEHIIEro paBHOMEPHOTO JBIDKEHUS IIApHUKa FITH
TEJEKKH.

Omnpenenenue cpeqHel CKOPOCTH CKOJBKEHHS OpycKa MM IBMKEHHS IIapHKa MO HAKIOHHOW
TIOCKOCTH.

Omnpenenenue yCKOPEHUsI TeJa MPH PABHOYCKOPSHHOM JIBHXKCHUU 110 HAKIIOHHOW TUIOCKOCTH.

HUccnenoBanre 3aBUCUMOCTH ITYTH OT BPEMEHH ITPU paBHOYCKOPEHHOM JIBUYKEHUH 0e3 HadalbHOM
CKOPOCTH.

IIpoBepka THIIOTE3BI: €CH MPH PABHOYCKOPEHHOM IBMKCHHM 0€3 HadalbHOH CKOpPOCTH MYTH
OTHOCSITCS KaK PsiJ] HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE MMPOMEKYTKH BPEMEHH OJJHHAKOBBI.

HUccnenoBanre 3aBUCUMOCTH CHITBI TPEHHS CKOJBKEHHSI OT CHIIBI HOPMAIILHOTO IABJICHHSL.

Onpenenenue kodhHUITHEHTA TPEHUS CKOJBKEHUSI.

Onpenenenue XECTKOCTH MPYKUHBL

Omnpenenenue pabOTHI CHIIBI TPEHHUS TIPH PABHOMEPHOM JIBH)KEHHH TeJla [0 TOPU30HTAIBHON
MOBEPXHOCTH.

Omnpenenenue paboOTHI CHITBI yIIPYTOCTH TPU MOABbEME TPy3a ¢ UCTIOIH30BAHUEM HETIOABIKHOTO U
MTOJIBMKHOTO OJIOKOB.

Uzyuenne 3akoHa COXpaHEHHsI SHEPTUH.

Pa3znen 9. Mexanuueckue kojae0aHusi U BOJHBI

KonebarensHoe gaBmkeHue. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHWil: TepHoJ,, YacToTa,
amMIuuTy1a. MaTeMaTndecKuii U Tpy>KUHHBIA MasTHUKH. [IpeBpamieHne sHepruu mpu KoleOaTeahbHOM
JIBIKCHUU.

3aryxatome KkoneOaHus. BbiHykIeHHbIe KojeOaHus. Pe3onanc. MexaHWYeCKUE BOJHBI
CpoiicTBa MexaHW4YecKkMX BOJH. [IpomonbHBIE W TONEpedHblE BOJHBI. J[IMHA BONHBI W CKOpPOCTH €€
pacnpocTpaHeHna. MexaHnuecKkue BOJHbI B TBEPJIOM TeJle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKocTh 3ByKa ¥ BeicoTa TOHA. OTpakeHue 3ByKa. MHPPa3ByK U yIbTpa3ByK.

Lemoncmpayuu

Hab6mronenme xomebanuii T 01 ACHCTBHEM CHUTBI TSDKECTH U CHUTBI YIIPYTOCTH.

HaGumonenue konebaHuii rpy3a Ha HUTH U Ha MPYIKUHE.

HaOmoneHrie BEIHY ) IEHHBIX KOJIeOaHUI U pe30HaHca.

PacripocTpaneHye mpoA0IbHBIX U MOMEPEYHBIX BOJH (Ha MOJICIH).

Habmonenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI,

AKyCTHUYECKUI pe30HaHC.

Jlabopamopnule pabomul u onvimol

Omnpenenenue 9aCTOTHI U IIEpHOa KojeOaHuil MaTeMaTHIeCKOT0 MasTHUKA.

Onpejenenue 4aCTOThI U MepHojia KojaeOaHUi MPYKUHHOTO MasTHUKA

Hccnenoanne 3aBUCUMOCTH MepHO/Ia KoJIeOaHU MOABEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.

HccenenoBanre 3aBUCHMOCTH TIepH01a KoneOaHu TPYKUHHOTO MasiTHUKA OT MacCHl TPpy3a.

IIpoBepka HE3aBUCUMOCTH TIepHOa KoJIeOaHmii rpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a.

OnbITHL, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh IEpHOAa KOJNeOaHWH NpPYXKMHHOTO MAasTHHUKA OT
MacChl rpy3a U KECTKOCTH NPY>KUHBI.

N3mepeHune yckopeHus ceoboaHOro nageHus.

Paznen 10. DiiekTpoMarHuTHOE 10JIe M JIEKTPOMATHUTHBIE BOJTHBI

ONEKTPOMarHuTHOE 1oJIe. DJIEKTPOMATrHUTHBIE BOIHBL. CBONCTBA 3JEKTPOMAarHUTHBIX BOJIH.
Ixana OJICKTPOMAriMTHBIX BOJIH. Wcnonap3oBanue QJICKTPOMArdMTHBIX BOJIH JIA COTOBOM CBSI3H.

DnekTpoMarHuTHas nmpupoza ceeta. CKOpocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Lemoncmpayuu



CBoiicTBa 37€KTPOMAarHUTHBIX BOJIH.

BonHoBrIe cBOlCTBa CBETA.

Jlabopamopnule pabomul u onvimol

WzyueHne CBONCTB AJIEKTPOMArHUTHBIX BOJTH € TIOMOIIBIO MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBblIe iBIeHUS

JlydeBas moznenb cBera. Mictounuku ceta. [IpsMonnHeliHOe paciipocTpaHeHHE CBeTa. 3aTMEHIS
Comama u Jlynsl. Otpaxenue cBeta. [Imockoe 3epkaiio. 3aKOoH OTpaXECHHUS CBETA.

IIpenomnenne cBeta. 3akoH mpenomiieHHs cBeTa. [lolHOEe BHYTpEHHEE OTpa)XK€HHE CBETA.
Hcnonb3oBanue NOoIHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAX.

Jlumza. Xox nmydeit B ymu3ze. OnTmueckas cuctema doroamnmapara, MEKPOCKOIA W TEIECKOIA.
I'ma3 xak onTuyeckas cucremMa. bIuzopykocTs U 1aTbHO30PKOCTb.

Paznoxxenue Oemoro cera B crektp. OnbiTel HetoToHa. CliockeHHE CHEKTpaibHBIX IIBETOB.
Hucnepcus cBera.

Jemoncmpayuu

IIpssMonuHENHOE pacIPOCTPAHEHUE CBETA.

OTpakeHHe CBeTa.

[Tomrygenue n300paxeHUH B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJIax.

[Ipenomnenue cBera.

OnTHuYecKni CBETOBO/I.

Xon ;ydeii B coOMparoIie JTruH3e.

Xop Jiydel B pacCEeUBAIOLLEH JIMH3E.

[Morydenue n300pakeHnid C TTOMOIIBIO JIUH3.

[Ipuanmn gerictBus Goroanmapara, MEKPOCKOIIA U TEJIECKOIIA.

Mogensb riasa.

Pasnoxxenue Genoro ceera B CIEKTP.

[Tomydenne Georo cBeTa Mpy CII0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnule pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH YIJIa OTPa)KEHHS CBETOBOTO JIy4a OT yTJjla MajieHUs.

Uzyuenne xapakTepuCTHK U300paXKeHUs IpeIMeTa B IJIOCKOM 3epKajie.

HccnenoBanne 3aBECHMOCTH yTJIa TPEIOMIICHHSI CBETOBOTO Jyda OT yIJia MajJeHHs Ha TPaHUIE
«BO3ITyX—CTEKIION.

[Nony4yenune n3obpaskeHNH C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenue GOKyCHOTO PACCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.

OnBITH 11O Pa3I0KEHUIO OEIOTO CBETa B CIIEKTP.

OMBITHI 110 BOCTIPUATHIO IIBETA MPEIMETOB MTPHU UX HAOJIOJCHUH Yepe3 IIBETOBBIE (DHUITBTPEL.

Paznen 12. KBanToBble siBJIeHUS

Onwitel Pezepdopma w mmaHerapHas Mojaenb aroma. Mogens aroma bopa. Hcmyckanue wu
MOTJIOIEHHE CBeTa aToMOM. KBaHTHI. JInHeHyaThie CIIEKTPHI.

PagnoaktuBHOCTE. Anb(a, Oeta- m ramma-msnyyenusi. CTpoeHne aTOMHOTo siapa. HyknoHHas
MOJIeJ b aTOMHOTO sitpa. MzoTomel. PagroaktuBHbe ipeBpamenus. [lepros momypacnana aTOMHBIX siIep.

SlnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsSIOBOTO W MAacCOBOTO YHCENl. DHEpPrHsl CBSI3U
aToMHBbIX siep. CBs3b Macchl M dHepruu. Peakiuu cuHTe3a U JeneHus siaep. McTouHuku sHepruu
CosHua u 3BE37.

AnepHas sHepreTuka. JleMcTBUS paJuOAKTUBHBIX U3JTyYEHUN HA )KUBBIE OPTaHU3MBI.

Lemoncmpayuu

CrexTpbl U3yUYEHUS U NOTJIOLIEHUSI.

CrieKTpsl pa3IUvHbIX T'a30B.

CrexTp Bogopoa.

Habnronenue TpexoB B kamepe BumnbcoHa.

Pabora cuérurka HOHM3UPYIOMINX H3ITyIEeHHUH.

Peructparust n3mydeHus MPUPOIHBIX MHHEPAIIOB U MTPOIYKTOB.

Jlabopamopnuvie pabomvi u onvimoi

HaGuroieHue CIUTONIHEBIX U IMHEHYATHIX CIIEKTPOB U3ITYUYCHHS.

HccenenoBanre TPEKOB: U3MEPEHNE YHEPTUH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).

W3mepenne painoakTHBHOTO (OHA.

IToBTOpPUTENBEHO-0000IAIOIIMIT MOYTb



[ToBTOpHUTENBHO-0000IAOIINI MOIYJIb TMPEAHA3HAYCH IS CHCTEMAaTH3allMd W 000OIICHUS
MPEIMETHOTO COJIEP)KAHUsI M OIbITa JeSTeNFHOCTH, MPUOOPETEHHOTO NPH W3yYEeHHUH BCETO Kypca
¢u3MKkn, a TaKKe IS TMOATOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY OK3aMeHy Mo (GU3WKe i
00y4aroIuxcsi, BRIOPaBIIMX STOT YUCOHBIN PEAMET.

[Ipn m3ydeHun NaHHOTO MOAYJA PEANM3YIOTCA M CHUCTEMAaTU3HPYIOTCS BUIBI EATENBHOCTH, Ha
OCHOBE KOTOPBIX OOECTeUMBAETCS [OCTHIKEHHE NPEIMETHBIX W METalPEeIMETHBIX I[UIaHUPYEMBIX
pe3ynpTaToB 00ydeHus], (popMHUpYyeTCsl eCTeCTBEHHOHAYYHAsI TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOOB
WCCIIeIOBAaHUS SIBJICHUI TPUPOIBI U TEXHUKHU, OBIAJICHHE YMECHUSIMH OOBSCHITH (U3MUYECKHE SBIICHUS,
MIPUMEHSS IOJYYECHHBIC 3HAHUS, PEIIaTh 3aJa4l, B TOM YKCJIE KAUYECTBEHHBIC U IKCIIEPUMEHTANIBHEIE.

[IpuHIHMIHANBEHO NESTENFHOCTHRIA XapakTep JaHHOTO pas3jeia peaqu3yercs 3a CUET TOTo, YTO
o0yyJarolyecs: BBIOJTHSIOT 33/IaHHS, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWH PaCIO3HABATh W HAYYHO OOBACHITH (DM3WYECKHE SBICHUS B
OKpY’KaIoIei MPUpo/Ie U MOBCETHEBHOM KU3HU;

UCIIOJIb30BATh HAay4YHBIE METOABI HCCIEeNOBaHWS (PU3NYECKUX SBICHWHA, B TOM 4YHCIE s
MIPOBEPKH TUIIOTE3 U MOITYUYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydHBIE OCHOBBI HambOoyiee BaXXKHBIX JOCTH)KEHHWH COBPEMEHHBIX TEXHOJOTHIH,
HampuMep, TPaAKTHYECKOTO WCIOIB30BAHNSA PA3IMYHBIX HCTOYHMKOB JHEPTMM HAa OCHOBE 3aKOHA
MIPEBpAIEHUS U COXPAaHEHHUS BCEX U3BECTHBIX BHIOB 3HEPIUU.

Bocnurare/bHbIM NOTeHIHAT npeaAMeTa «DU3MKa» peau3yercs yepes:

MPUBJICUCHUE BHUMAHUSI 00YyJarOUIMXCsl K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
MPEeIMETOB, SIBICHHUM W COOBITUH, WHUIMUPOBAHUE OOCYXJCHUN, BBICKA3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIICHHS K HM3y4YaeMbIM COOBITHSIM, SIBIICHUSM,
JIMIIaM;

NPUMCHEHWE WHTCPAKTUBHBIX (GopM  y4eOHOH paboOThl - HWHTCIUICKTYalbHBIX,
CTUMYJIUPYIOUIUX T[O3HABAaTEIbHYI0 MOTHBALMIO, HUIPOBBIX METOAMK, IJUCKYCCHUHM, IarOLIUX
BO3MOKHOCTh TIPHOOPECTH OIBIT BEJACHUS KOHCTPYKTHUBHOTO JHAiora; TPyNIOBOW paboTHI,
KOTOpasi y4UT CTPOUTH OTHOILIEHUS M JEWCTBOBaTH B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIITUICHHUS;

noOy>kJeHne OOydYaroImuxcsi COOM0IaTh HOPMBI TOBEACHUS, MpaBHUiia OOLIEHUS CO
CBEPCTHUKAMH u e JarorunaeCKUMHU paboTHUKaMHU, COOTBETCTBYIOILINE yYKIIaay
o0mieoOpa3oBaTebHON  OpraHW3allii, YCTaHOBIEHHE U TOJACPKKY J0OpOKeIaTenbHOM
aTMocepsl;

OpraHM3aII0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYIHUPOBAHHBIX O0yUYaIOIIUXCS HAT
HEYCHEBAIOIMMH  OJIHOKJIACCHUKAMHU, B TOM YHCJIE€ C OCOOBIMH OOpa3oBaTeIbHBIMHU
MOTPEOHOCTSMH, [MAIOIIEr0 OOYYaIOUIMMCS COLHUANIBbHO 3HAYMMBIN OIBIT COTPYAHUYECTBA H
B3aMMHOM ITOMOIIIH;

WHUIIMHPOBAHUE U TOAJEPKKY HCCIEAOBATEIbCKOM AESITeIbHOCTH OO0YyYaroluxcs,
IJIAHUPOBAHUE W BBINOJHEHHE WHIAMBHUAYAJIbHBIX W TPYNIOBBIX MPOEKTOB BOCIHUTATEIBHON
HaIpaBJIECHHOCTH.

IINTAHUPYEMBIE PE3YJIbTATBI

Uzyuenne pus3nku Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS HAMpPABICHO HA JOCTHIKEHHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrate m3yuenus (pu3MKM Ha ypOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHs y O0YYaroIIerocs
OyayT COPMHUPOBAHBI CIICAYIOIINE THYHOCTHBIC PE3YJIBTAThI B YACTH:

1) naTpMOTHYECKOr0 BOCTIUTAHUS:



NPOSIBIICHHE MHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3NIECKOi HAYKH;

[IEHHOCTHOE OTHOIIEHHE K JJOCTHYKEHUSIM POCCHICKHUX YIEHBIX(PU3HKOB;

2) rpa’KAaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYKICHHUHM OOIECTBEHHO-3HAYMMBIX W ITUYECKUX
npo6jeM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM TOCTIKEHUN (QU3HKH;

OCO3HaHUE BAKHOCTH MOPATFHOSTHYECKUX MPUHIIUIIOB B IEATEIEHOCTH yIEHOTO;

3) 3cTeTHYecKOro BOCIIMTAHUS:

BOCIIPUSATHE JCTETHUECKHX KauecTB (PU3NYecKod Haykd: e TapMOHHYHOTO TOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH,

4) IEHHOCTH HAYYHOT0 MO3HAHUSL:

0CO3HAaHWE IIEHHOCTH (PU3MYECKON HAayKH KaK MOIIHOTO WHCTPYMEHTAa MO3HAHHS MHUPA, OCHOBBI
Pa3BUTUS TEXHOJIOTHUA, BayKHEHIIEH COCTaBIISIIOLICH KYIbTYpBhI;

pa3BuTune Hay4HOW nobo3HaTeNnbHOCTH, MHTepeca K
nccnenoBaTeNbCKON OeATeNbHOCTH;

5) popMupoBaHuA KyJbTYPbI 310POBbSI M IMOLMOHAIBLHOIO 0J1aroNOJIyYus:

OCO3HaHUE IICHHOCTH 0e30MacHOT0 o0pa3a JKM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE,
Ba)KHOCTH TPaBHII 0€30MaCHOTO TOBEJCHHS Ha TPAHCIIOPTE, HA IOPOTax, C SJIEKTPUIECKUM U TETJIOBBIM
000pyZOBaHKEM B JJOMAIITHUX YCIIOBHSIX;

c(OpMUPOBAHHOCTh HaBbIKa pedUIeKCUU, NMPU3HAHKME CBOETO MpaBa Ha OMIMOKY M TaKOTO JKe
MpaBa y IPyroro 4ejoBeKa;

6) TPY10BOI0 BOCIIUTAHUSA

AaKTHBHOE YYacTHE€ B pEIICHMH MPAaKTUYeCKUX 3anad (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHM3aluy, Topona, Kpas) TEXHOJOTHYECKOH M COLHMAJIbHOW HANpaBICHHOCTH, TPEOYIOIIMX B TOM
grcie u GU3NIecKuX 3HaHUH;

WHTEpEC K MPAKTUIECKOMY M3y4eHHUIO podeccrii, CBI3aHHBIX C (PU3HKOIA;

7) 3K0JI0THYeCKOT0 BOCTIMTAHNS

OpHEHTaNNs Ha MpUMEHeHNe (DU3WYECKUX 3HAHUI I PEelIeHHs 3a/a4 B 00NacTH OKpYXKaromien
Cpeabl, IJIAHUPOBAHHUS MOCTYIIKOB U OLIEHKHA UX BO3MOXKHBIX MOCJIEACTBUMN JUIsl OKPYIKAIOUIEH CPEbL;

0CO3HaHuMe rnobanbHOro XxapakTepa 3Kosorndecknx npobnem n nyrten
NX pelleHuns;

8) aJanTalivu K USMCHAKIUMCH YCJI0BUAM COlIl/Iﬂ.]'leOf/i u l'lpPIpOZ[HOﬁ Cpeabl:

NMOoTpeOHOCTh BO B3aWMOJICHCTBUM TPY BBHITOJHEHHH HCCIEAOBAHUM W IMPOEKTOB (hr3muecKon
HAIIpaBJICHHOCTH, OTKPLITOCTL OIIBITY U 3HAHUAM APYTUX]

IMOBBINICHUEC YPOBHS CBOEN KOMIIETEHTHOCTH 4gepe3 MPAKTUICCKYHO NCATCIIbHOCTD,

noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHHH, B TOM 4Hcie (GOPMYJIHMPOBATh HJIEH, TOHSITHUS,
TUIOTE3bI 0 PU3MUSCKUX O0BEKTAX U SBJICHUSAX;

OCO3HAHUC I[G(bI/II_II/ITOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 00JIaCTH (1)I/ISI/IKI/I;

TJIAaHUPOBAHUE CBOCTO PAa3BUTHS B IPHOOPETCHUN HOBBIX (DM3MUCCKUX 3HAHWM;

CTPEMIJICHUEC aHAJIU3UPOBATh U BBIABJIATH B3aUMOCBA3U IPHUPO/ILI, O6HICCTB3 U 3KOHOMHKHU, B TOM
YUCJIC C UCIIOJIB30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHl/If/'I;

OLLeHKa CBOMX OENCTBUW C YYETOM BJINSHUS Ha OKPYXaloLWy cpeay,
BO3MOXHbIX r106anbHbIX NOCAeCTBUN.

METAIIPEIMETHBIE PE3YJIbTATBI

B pe3synbraTe ocBoeHHS MPOrpaMMbI 10 (U3UKE HA YPOBHE OCHOBHOTO O0INEro oOpa3oBaHUs y
oOyugaromierocs OymyT cCOPMHpPOBAHBI METANpeIMETHBIE Pe3yJbTaThl, BKIIOYAMONINE MMO3HABATEIHHBIE
YHUBEpCAIbHBIE yUYeOHBIC JCHCTBUS, KOMMYHHKATHBHBIC YHHBEpPCAIbHBIE YydYeOHBIC JICHCTBUS,
PEryJIATUBHBIC YHUBEPCAJIbHBIC y'{e6HLIe ﬂeﬁCTBHH.

Ilo3HaBaTe/ibHBbIE YHMBepPCAIbHbIE yueOHbIe AeificTBUSA

Ba3oBble Jjoruyeckue 1eMCTBUA:

BBIABIISITH U XapaKTepU30BaTh CYILIECTBEHHbBIE IPU3HAKU O0BEKTOB (SIBICHUN);

yCTAaHABIMBATh CYIECTBEHHBI MpPU3HAK KiIacCU()UKALMK, OCHOBaHUS [UId O00OLIeHus u
CPABHEHMUS;

BBISBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEUYHUs B paccMaTpuBaeMblX (akraxX, JIaHHBIX H
HaOII0ICHUAX, OTHOCAIINXCA K (PU3HUECKUM SIBICHUSIM;



BBIABJIATE MPUYUHHOCJICACTBCHHBIC CBA3W MPU HU3YUCHHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUM U mpoueccos,
JIeNaTh BBIBOABI C WCIIOJNB30BAHUEM JEAYKTHBHBIX W WHAYKTUBHBIX YMO3aKIIOUYEHWH, BBIIBUTATH
THITOTE3BI O B3ANMOCBS3SIX (PU3NIECKUX BEINUHH;

CaMOCTOSITENIbHO BbIOMpaTh croco0 pelieHus: yueOHo pu3ndeckol 3aiauu (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIIEHUs, BHIOOp HauOolee MOAXOMASIIETO ¢ YYETOM CaMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTe/ibCKue AelCTBUSA:

MCTIOIH30BAaTh BOIPOCH! KaK UCCIIEAOBATEIbCKUIA HHCTPYMEHT ITO3HAHMUS;

OPOBOAWTH MO CaMOCTOSTEIbHO COCTAaBICHHOMY IIJIaHy OIBIT, HECIOXKHBINH (QHU3HYeCcKui
9KCTIIEPUMEHT, HEOOIBILIOE UCCIIEOBAaHUE (PHU3UUECKOTO SIBICHHUS;

OIIEHWBAaTh HAa MPHUMEHUMOCTh W JIOCTOBEPHOCTH HH(OPMAIMIO, TMOJYyYEeHHYI0O B XOJE
WICCIIEZIOBAHUS WIIN KCTIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYTUPOBAaTh OOOOIIEHHS M BBIBOABI IO PE3yJibTaTaM HPOBEAEHHOTO
HAOIIOJICHHS, OTIBITA, UCCIIEAOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JallbHEIIIee pa3BUTHE (GU3NUECKUX TPOLIECCOB, a TAKIKE BBIABHIATh
MPEATIOJIOKCHUA 06 HX pa3BUTHUU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

PaGora ¢ undopmanmeii:

MIPUMEHSATH Pa3INYHBIE METO/BI, HHCTPYMEHTHI M 3aIllpOChl IIPH TOUCKE W 0TOOpe MH(pOpMAIHN
WM IaHHBIX C YUETOM MPEJI0KEHHOH yueOHOM (HU3NUECKON 3a1auu;

aHaJM3MPOBATh, CUCTEMATH3UPOBAaTh M MHTEPHPETHPOBATH MH(AOPMALIMIO PAa3IUYHBIX BHIOB U
(hop™m TIpeACcTaBIICHNUS;

CaMOCTOSITCIILHO BBIOMpATh ONTUMAIBHYIO (OPMYy TPEICTaBICHUS WHPOPMAIUN U
WUTFOCTPUPOBATH PEIlacMbIe 3a7a4i HECJIOXKHBIMU CXEMaMH, JUarpaMMaMH, HHOW Tpadukoit u
HX KOMOMHAIUSIMHU.

KoMMyHMKaTHBHBIC YHHBepCaJbHbIE y4eOHbIe JeCTBUA:

B XOJe OOCYXIeHHS y4eOHOro MaTepuaja, pe3yJIbTaToB JIA0OPAaTOPHBIX PabOT W TMPOCKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI W BBICKA3bIBATh HJICH, HAIICJICHHBIC HAa PCIICHHE
3a7auyl U IOoAJepKaHue OJ1aroKesaTeIbHOCTH OOILECHHUS;

COTIOCTABIISITh CBOHM CYXKIEHHS C CYXACHUSMH JAPYTUX YYaCTHUKOB aHajora, OOHapyXHBaTh
pa3nuyune U CXOACTBO MO3ULIUIA;

BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U MMCbMEHHBIX TCKCTAX;

MyOIMYHO TPEJCTaBIATh PE3yNbTaThl BBITOTHEHHOTO (PU3UYECKOTO OIBITa (IPKCIIEPUMEHTA,
HCCJICIOBaHNUS, TIPOCKTA).

NOHUMATh M HCIOJb30BaTh MPEHMYIIECTBA KOMAHAHOW W WHIWBHIYalbHOW pabOTHl MNpU
pELIeHNN KOHKPETHON (pU3MUYeCcKOil MpoOIeMbl;

MIPUHAMATh IIETTH COBMECTHOW AEATEIHHOCTH, OPTaHM30BHIBATH NEHCTBHUS 1O €€ ITOCTIKEHHIO:
pacrpenensaTh poJid, OOCYXKIaTh IMPOIECCH W Pe3yibTaThl COBMECTHOW paboThI, 0000maTh MHEHUS
HECKOJIBKHX JIIO/ICH;

BBITIOJTHATE CBOIO YacTh pabOThI, JOCTUras KAYeCTBEHHOTO pe3yJibTaTa M0 CBOEMY HalpaBJICHUIO
Y KOOPJAMHUPYS CBOU JAEUCTBUS C IPYTUMH YJI€HAMU KOMaH/bI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEILHO
chopMyITUpPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIE YUeOHbIe eiicTBHS

Camoopranuszanus:

BBISBIATE NPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHTYaIUsX, TPEOYIOIIUX IS pelIeHust
(U3NUECKIX 3HAHWUI,

OPHUCHTUPOBATHECA B PA3JIMYHBIX MMOAXOAAaX IIPUHATHA pCIHeHI/Iﬁ (I/IHI[I/IBI/II[yaJ'H)HOG, MIPpUHATUC
peIIeHS B TPYIINE, TIPUHITHE PEIICHUA TPYIIION );

CaMOCTOSATEIHHO COCTABIIATH AITOPUTM pEIIeHUsT (PU3NIECKOHN 3a/4a4ull WM TUTaHA FCCIeOBaHUS
C y4€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOMKHOCTEW, apryMEHTHUpPOBATh MpelJiaracMble
BapHaHTHI PEIICHUIA,

JlenaTh BIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHATbHBII UHTENIEKT:

JlaBaTh aJIEKBaTHYIO OIICHKY CUTYaIl¥ U NpeJiaraTh IUIaH e€ H3MEHEHUS;

OOBSICHITHh MPUYMHBI TOCTHKEHUS (HETOCTIKEHHSI) PE3yIbTaTOB JESTEIbHOCTH, aBaTh OLIEHKY
MIPUOOPETEHHOMY OTIBITY;



BHOCUTH KOPPEKTHBBI B JESATEIBHOCTH (B TOM YHCIIE B XOJ BBHIMOJHEHUS (UIUUECKOTO
WCCIIEIOBAHUSI MM IPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, W3MEHMBIIMXCS CHUTYaLHH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUThH ce0sl Ha MECTO APYroro 4elioBeKa B XOJE€ CIopa WM JUCKYCCHHM Ha HAy4YHYIO TEMY,
MOHUMAaTh MOTHBbI, HAMEPEHUS! U JIOTUKY JAPYTOro.

NpU3HABATh CBOE MPABO Ha OIMUOKY TPH pPEeIICHUH (U3MUYECKHUX 32/1a4 WINA B YTBEPXKICHHAX HA
Hay4HbIE TEMBI U TaKOE e MPaBo JPYyTroro.

HOPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenust B 7 Kjacce IpeAMETHBIE pe3yIbTaThl Ha 6a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTh Y O0YYAIOLINXCSI YMEHUIA:

UCIIOJIB30BAaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SIBJICHUS, HAOJMIOAEHHE, HSKCIEPHMEHT,
MOJIeJb, TUIIOTE3a, €IUHNLBI (PU3UUECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS BEIIECTBA
(TBEpmoe, KMAKOEe, Ta3000pa3HOE), MeXaHH4YecKoe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPAeKTOPHs, paBHOICHCTBYromas cuwi, aedopmarus (ynpyras, IUIACTUYECKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIBI;

pasnuuath sBiIeHUA (OuU(Qy3us, TEmIOBOe IBIKCHME YACTHUI[ BELIECTBA, PABHOMEPHOE
JBIDKEHNE, HEPaBHOMEPHOE ABIKCHHE, WHEpLHS, B3aUMOACHCTBHE TeJ, PaBHOBECHE TBEPIBIX TENl C
3aKpeIyIEHHOW OChIO BpAIICHUs, IMepelada MAaBICHUS TBEPABIMH TEJIaMH, >KUAKOCTSIMA W Ta3aMy,
aTMocdepHOe [aBjieHHE, IUIaBaHHE TeJN, MPEBpAIICHUS MEXaHHYECKOH B3HEpPruu) IO OMHCAHUI0 HX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SIBIICHNUE;

pacIio3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUCCKUX SIBICHUH B OKPY>KaIOIIEeM MUPE, B TOM YHCIIe
¢du3nuecKe SBJICHUS B MIPUPOAE: MPUMEPHI ABMKCHUS C PA3IUYHBIMU CKOPOCTSMH B JKUBOU U HEXHBOMH
Npupojie, AeHCTBHE CUIIBI TPEHUS B MPUPOJIE U TEXHHKE, BIHSIHUE aTMOC(HEPHOTO NaBIICHHUS Ha KHBOU
OpraHM3M, IUIaBaHHE PbIO, pHIYard B TeJie 4YellOBeKa, MPH STOM IEePEBOAUTH MPAKTUYECKYIO 3a/1ady B
y4eOHyI0, BBIICIATH CyLIECTBEHHbIE CBOUCTBA (IPU3HAKH) PU3UUECKUX SIBIICHUH;

OIMCHIBATh U3Y4YEHHBIE CBOMCTBA T U (YU3NUECKUE SIBIICHUS, UCTIONb3YsI (PU3NUECKHE BEINYHHBI
(Macca, 00BEM, IOTHOCTH BELIECTBA, BPEMsl, IIyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHjIa
TSDKECTH, BEC Teja, CWila TPEeHUs, AaBjeHue (TBEPIOTO Teja, KUIKOCTH, ra3a), BRITAIKMBAIOIIAS CUIIA,
MeXxaHu4yeckas paboTa, MOIIHOCTb, IUIEHO CHJIBI, MOMEHT CHIbl, KO3((GHUIMEHT MOJE3HOTO IECHCTBUS
MEXaHU3MOB, KHHETHYECKas W MOTCHIMANbHAS OJHEPTHs), NPH ONHCAHWM MPAaBWIBHO TPaKTOBATh
(U3NYECKUI CMBICT HCHONB3YEMBIX BEIMYUH, MX OOO3HAYCHUS M COUHMLBI (U3MYECKUX BEIUYHH,
HaxXoIuTh (HOPMYJIbI, CBA3BIBAIONINE JaHHYIO (DU3NYECKYIO BEIMUYMHY C OPYTUMH BEIWYMHAMH, CTPOUTDH
rpayKy H3yYeHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIHMUUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHUS M IPOIECCHl, HCIONb3ys IpaBuiIa
CIIOKEHUsI CHJ (BIONIb OMHOW TpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MPaBHIIO
paBHOBecHs pbruara (0JI0Ka), «30JI0TOE MIPABUIIO» MEXAHHUKH, 3aKOH COXPAaHEHHUS] MEXaHUYECKOH YHEPTUH,
MIPY 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA H 3aMHCHIBATH €T0 MATEMATHIECKOE BBIpaKEHHE;

OOBSACHATH (PU3HUECKUE SIBICHUS, TPOLIECCHI i CBOMCTBA TE€J, B TOM YKCJIE U B KOHTEKCTE
CUTyalllid MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYMHHOCIEICTBEHHBIE CBS3H,
CTpOUTHh OOBsCHEHHE M3 |—2 JOTMYEeCKUX IIaroB ¢ OMOpoil Ha 1-2 W3yYEeHHBIX CBOWMCTBA
(bu3HYecKuX sIBJICHUHN, GPU3MUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3ajaud B 1—2 meHCTBUS, UCHONB3Ysl 3aKOHBI U (HOPMYJIBI, CBSI3BIBAIOIINE
(u3nuecKre BEJIMYMHBL: HA OCHOBE aHAJIM3a yCJIOBUS 33/1a4M 3aIIUChIBATh KPAaTKOE YCIIOBHE, IIOACTABIIATD
¢usnueckue BenMUMHBL B (OPMYNbl M IIPOBOAUTH pacuéThl, HAXOAWTh CIPABOYHBIC [JaHHBIE,
HEOOXO0JUMBbIe IJIs1 peIeHHs 3a1a4, OLIEHUBATh PEATUCTUYHOCTD MOyYeHHOH (PU3NUECKON BETUUMHBI;

pacmo3HaBaTh MpOOJEMbl, KOTOPBIE MOXHO PEUIMTh MPH MOMOIIM (PU3WYECKUX METOJOB, B
OIMMCAaHWU WCCIEJOBAHHUS BBIICNATh TPOBEpsIEMOe MPENOJIoKeHHe (TUMOTe3y), pa3indaTh |
WHTEPIIPETUPOBATH MOJMYUYCHHBIA PE3yJIbTaT, HAXOIUTh OIIUOKH B XOJIE ONBITA, JIENaTh BBIBOJBI MO €TI0
pesyibTaTam;

NPOBOAMTE OMBITHI 10 HAOMIOACHUIO (U3MYECKUX SIBICHUN WM (QU3MYECKHX CBOWCTB Tell:
¢dopMynupoBaTh TpPOBEpSEMBIC  IMPEANOJIOKEHHs, COOMpaTh YCTAHOBKY U3  TPEAJIOKEHHOTO
000pYAOBaHMS, 3AIMCHIBATH X0/ OMBITa U (OPMYITHPOBATH BHIBOIHI;

BBIIIOJHATD MpPAMBIE H3MEPEHHS pPACCTOSHHS, BPEMEHH, Macchbl Tena, o0bEéMa, CWIBl H
TEMIIEPaTypsl C MCIOJIb30BAHUEM AaHAIOTOBBIX M LU(PPOBBIX IPUOOPOB, 3amHUCHIBATH IOKa3aHMSA
puOOPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHON NMOTPEIIHOCTH U3MEPCHHUIA;



MPOBOJIUTh HUCCIICJIOBAHUE 3aBUCHUMOCTH OJHOM (DU3MUYSCKOW BEIUYMHBI OT JPYrol ¢
WCTIOJIb30BAaHUEM TIPSMBIX H3MEpPEHHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBMKYIIETOCS Tella OT BPEMEHHU
NBIDKEHUS Tella, CHIIBI TPEHHS CKOJBKEHHUS OT Beca Tella, KauecTBa OOpabOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHUA OT IUIOMIaJU COIMPUKOCHOBCHUA TECJI, CUJIbI YIIPYIOCTH OT YIJIMHCHUA
MPYKHUHBI, BRITAIKABAIONIEH CHJIBI OT 00bhEMa MOTrPYyKEHHON YaCTH TeNNa U OT ITUIOTHOCTH XKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJNa, OT TIIyOHHBI, Ha KOTOPYIO TOTPY>KEHO TeJo, YCIOBHUI TIIaBaHUs Tell,
YCHOBI/II;‘I PaBHOBECHA pblyara M 6IIOKOB, Y4aCTBOBaTh B INNIAHUPOBAHUU yqe6H0ro HUCCIICOOBAHUS,
coOMpaTh yCTAaHOBKY H BBINONHATh W3MEPEHUsS, CIEAys TMPEAIOKECHHOMY IUIaHy, (DUKCHPOBATh
pe3ynbTaThl TOJIYYCHHOH 3aBHUCHMOCTH (PH3MUYECKUX BEIWYMH B BHUJAE MPEUIOKECHHBIX TaOIHIl W
I‘pa(i)I/IKOB, JCJIaTh BBIBOARLI 110 pE3yJIbTaTaM UCCIICAOBAHUSA,

IMPOBOJAUTE KOCBCHHBIC U3MCPCHUA (1)H31/I‘{6CKI/IX BCJIMYUH (HHOTHOCTB BeIIECTBA XUJIKOCTH U
TBEPOTO TeNa, CHJIa TPEHHS CKOJIbXEHHS, JaBlICHHE BO3AyXa, BHITAIKUBAIOIIASA CUIIA, EHCTBYIOIIAs Ha
MOTPYXEHHOE B KHUAKOCTH Tell0, KOI(D(UIIMEHT TOIEe3HOTO NEHCTBHS MPOCTHIX MEXaHW3MOB), CIIEAYS
MPEASIOKCHHOW WHCTPYKLHUH: TIPH BBITIOJTHEHUH U3MEPEHHUH cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUHMCIISITH 3HAUCHUE NCKOMOM BCJIMYHUHBI,

COOJFOIaTh TpaBUIIa TEXHUKH OE30TIaCHOCTH MPH padboTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;

YKa3bIBaTh NPUHIUIBI JCWCTBUSA MPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECBHI, TEPMOMETD,
JUHAMOMETpP, COOOIIAIONIUECS COCYIbl, OapoOMEeTp, pbhIYar, IOABIKHBIA W HEMOABIIKHBINA OJIOK,
HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JIEHCTBUS W3YYEHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOMCTB C
OTOpOil Ha WX OmMHCaHUSA (B TOM YHWCIE: MOMNIMITHUKHA, YCTPOHCTBO BOJOIPOBOJIA, THUAPABIMYECKUI
mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), WCIONB3Yys 3HAaHHA O CBOMCTBax
(u3HYeCcKUX SBICHUN U HEOOXOUMbIe (PU3NIECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTHE NPUMEPH (HAXOIUTh WHPOPMAIMIO O MPHUMEpax) MPaKTHYECKOTO HCIONb30BaHHUS
(U3MYECKUX 3HAHWA B TIOBCEIHEBHOW JKMU3HU I OOCCIEUCHHs] OE30MacHOCTH TMPU OOpaIICHUU C
nmpuOopaMil H TEXHWYECKHMH yCTPOWCTBAMH, COXPaHEHHUS 3J0pPOBbI W COONIOJEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJICHHS B OKPYXKAIOIIeH cpeie;

OCYUICCTBIIATH OT60p HUCTOYHUKOB I/IH(bOpMaHI/II/I B I/IHTCPHCTC B COOTBETCTBUHU C 3aJdaHHBIM
MOMCKOBEIM 3aIpOCOM, Ha OCHOBE HMMEKOIIUXCS 3HAHWW U MyTEM CpPaBHEHUS Pa3IMYHBIX MUCTOYHUKOB
BBIEIISITh HH(OPMAITHIO, KOTOpAs SIBIIAETCSA MIPOTHBOPEUYHUBOM MITH MOKET OBITH HETOCTOBEPHOM;

WCTIOJB30BaTh TMPH BBHIMOJHEHHUH Y4YeOHBIX 3aJaHWil HAYYHONOMYJSIPHYIO JIHTEpaTypy
(u3MYEeCKOTO COJCpKaHUs, CIIPABOYHBIE MaTepUaibl, pecypchl cetnm HHTepHeT, BIajeTh mpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, TPeoOpazoBaHust HH(OOPMAIUH U3 OJHOI 3HAKOBOI CHCTEMBI B APYTYIO;

co3gaBaThb CcOOCTBEHHBIE KpaTKNEC NNCbMCHHBLIC U YCTHBIC COO6IlIeHI/I$I Ha OCHOBE 2—3 UCTOYHHKOB
nHpopManuu (QU3NIECKOTO COJIEPXKAHUS, B TOM YHUCIE IyOJMYHO JAeiaTh KpaTKhe COOOIIEHHS O
pe3ynbTaTax MPOEKTOB WM Y4YeOHBIX WCCIIEOBAaHWH, MPU STOM TPaMOTHO HCIOJB30BaTh W3yYEHHBIN
MOHATUHHBIN ammapar Kypca (GPU3HUKH, COITPOBOXK/IATh BHICTYIUICHNE TIPE3CHTAIHeH;

IIPpU BBITTOJIHCHUN y‘-ICGHI)IX IMIPOCKTOB U I/ICCJ]CZ[OBaHI/Iﬁ pacnpeacisaTb O6H33HHOCTI/I B rpymnre B
COOTBETCTBHHM C IIOCTABJICHHBIMH 3aJadaMU, CJIICAUTH 3a BBIIIOJIHECHUEM IlJIaHaA HCﬁCTBHﬁ, aI€KBAaTHO
OIICHWBAaTh COOCTBEHHBI BKJaA B JEATENBHOCTh TPYIIBI, BHICTPAaNBaTh KOMMYHHKAaTHBHOE
B3aMIMO/ICWCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoniy oOydeHus B 8 Kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHMIA:

UCIIOJIL30BATh TOHSITHS: Macca M pa3Mepbl MOJEKYJ, TeIUIOBOE JIBM)KEHHE aTOMOB M MOJICKYIL,
arpe€raTHbIC COCTOSAHMUA BCUICCTBA, KPUCTAIUIMYCCKUE U aMOp(i)HBIe TCIla, HaCBIHIeHHLIﬁ u HeHaCBIIHeHHBIﬁ
map, BIOKHOCTh BO3AyXa, TeMIIepaTypa, BHYTPEHHsISI SHEPTHs, TEIUIOBOW [BUTATENb, JJIEMEHTApHBIN
ANEKTPUIECKUN 3apsl, SIEKTPUIECKOE T0JIe, IPOBOJHUKH W ITUAICKTPUKH, TOCTOSIHHBIN AIEKTPUIESCKUAN
TOK, MATHUTHOE T10JI¢;

pasnuyath sBICHUS (TEIUIOBOE paclIMpeHHe W CKaTHe, TeIUlonepeaya, TeIUIOBOe PaBHOBECHE,
CMauWBaHWe, KalMWUIIPHbIE SBJICHHSA, WCIIAPEHHE, KOHACHCAIUS, IUTaBIEHHE, KPHUCTALTU3AIUSL
(oTBepmeBaHme), KUTIEHHE, TeIulonepenavya (TerIonpOBOAHOCT, KOHBEKIINS, U3ITYICHUE), HIEKTPU3AIIH
TeJ, B3aUMOJICHCTBUE 3apsiIOB, JCUCTBHUS JICKTPUICCKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE
MarHuToB, JIEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, JJIEKTPOMArHUTHAS WHIYKIUS) II0
OTMCAaHWIO MX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOMIMX IaHHOE (U3NIECKOE
SIBJICHUC,

Ppacrno3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3UYECKUX SBICHUH B OKPYKAIOIIEM MHUPE, B TOM YHUCIIC
(usnyeckue sBICHUS B IMPHUPOJIE: MOBEPXHOCTHOE HATSDKEHWE M KaIlWUISPHBIE SBICHHUS B IPHPOJIE,



KpHCTAIIBI B Tipupoe, m3nydenne ConHia, 3aMep3aHie BOJI0EMOB, MOPCKUE OpH3bl, 00pa3oBaHKe POCHI,
TyMaHa, HHEs, CHera, JJIEKTPUYECKHE SBJICHUS B aTMocdepe, >3JIEKTPUUECTBO >KUBBIX OPTaHH3MOB,
MarHuTHOE moiyie 3eMiH, Apeid MoIocoB, pojb MATHUTHOIO MOJS AJS JKU3HU Ha 3emiie, HOJSIpPHOE
CHSIHUE, TIPH 5TOM NEPEBOJHUTH MPAKTHUECKYIO 3a]ady B Y4eOHYIO, BBIACTATH CyIIECTBEHHBIC CBOMCTBA
(mpu3Hakn) GpU3NYECKUX SBJICHUI;

OIUCHIBATh U3Y4YEHHBIE CBOMCTBA Te U (PU3NUECKUE SIBJICHUA, UCTIONb3YsI (PU3NIECKHE BEINYNHBI
(Temmeparypa, BHYTPEHHSS DSHEpPrHs, KOJHYECTBO TEIUIOTHI, YJENbHAas TEIIOEMKOCTh BEIIEeCTBa,
yAenbHas TEIUIOTa IUIABJICHMs, yJelbHas TeIyIoTa MapooOpa3oBaHUs, yHAeNbHas TEIUIOTa CTOpaHus
TOIJIMBA, KO3((GHUIMEHT MOJE3HOTO ACHCTBUS TEIJIOBOW MAIMHBI, OTHOCUTENbHASA BIaKHOCTHh BO3YyXa,
JNEKTPUYECKUHN 3apsl, CHiIa TOKa, SJIEKTPUUECKOE HANpsHKeHNE, COMPOTHUBIICHHE MTPOBOIHUKA, YACTHHOE
COIIPOTHUBIICHHE BEIIeCTBa, paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKa), MPHU OMHUCAHUHM MPaBUIHHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCIOJB3YEMbIX BEIMYHMH, OOO3HAYCHHS M EIWHHLBI (HU3HUECKUX
BEJIMYMH, HAXOIUTh (POPMYJIBI, CBA3BIBAIOLINE JaHHYIO (PU3UUECKYIO BEJIIMUUHY C IPYTUMH BEJIMYUHAMH,
CTPOUTH IpadUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJINYNH;

XapaKkTepu30BaTh CBOMCTBA Tell, (U3MUCCKHE SIBICHHS W MPOLECCHI, HCIOJIb3Ys OCHOBHBIC
MOJIOXKEHUST MOJIEKYJIIPHOKMHETHYECKOH TEOPHUHM CTPOCHUS BEILECTBA, NMPUHLUI CYNEPIO3ULUN IONEH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH OMa Uil ydacTKa Leny, 3aKoH JKoyisi—
JleHua, 3aKOH COXpaHEHMsI SHEPTHH, TIPH ATOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIHCHIBATH
€ro MaTeMaTHYECKOE BBIPAXKECHHE;

OOBSACHATH (PU3MUECKHE TPOIECCHl W CBOWMCTBA TeNl, B TOM HYHCJIE W B KOHTEKCTE CHTYaIlUi
MPaKTHKOOPUEHTHPOBAHHOTO  XapakTepa: BbBIABIATh I[PUYWHHOCIEJICTBEHHBIE  CBSI3U, CTPOHTH
00bsACHeHNE U3 1—2 JIOTMYECKHX IIAroB C ONOpod Ha 1-2 M3y4eHHBIX CBOHCTBAa (YM3MUECKUX SBIICHUH,
(U3NUECKNX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHple 3ajaud B 2—3 JEHCTBHUS, UCIONB3Ysl 3aKOHBI U (HOPMYJIBI, CBSI3BIBAIOIINE
¢u3nuecKre BEITMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33Ja4yd 3alMChIBATh KPAaTKOE YCIOBHE, BBISBISTDH
HEIOCTaTOK MAaHHBIX AJIS PELICHUs 3a7add, BHIOMPATh 3aKOHbI M (OPMYJIBI, HEOOXOIUMBIE A e
peleHnsl, HPOBOAMTh pPACUYEThl M CPaBHUBATh IIONyYEHHOE 3HaueHHE (PU3NYECKOM BEIUYMHBI C
W3BECTHBIMU JIaHHBIMU;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh NPH NOMOLIM (DU3HYECKUX METOOB,
UCIIOJIB3Ysl  ONHCAaHWE HCCIICAOBAHMA, BBIICIATH [POBEPSAEMOE  MNPEANOJIOKEHHE, OLIEHUBATh
MPaBHIIFHOCTH TIOPSIIKA TPOBEICHHS NCCIIEIOBAHNS, 1€1aTh BEIBOJIBL;

NPOBOAMTH OMNBITHL MO HAOMIOACHHIO (U3UUECKUX SIBICHUH WM (U3UUECKHX CBOMCTB Tell
(KanmuisipHBIE  SIBJICHUS, 3aBHCUMOCTH JaBJICHHUS BO3lIyXa OT €ro o0b&ma, TeMIepaTyphl, CKOPOCTH
MpoIecca OCTHIBAaHUS ¥ HarpeBaHUS TpU U3IYYEHWH OT [BEeTa M3ITydaromel (MMoromaromei)
MTOBEPXHOCTH, CKOPOCTh HCIIAPEHUs BOJBI OT TEMIIEPATyphbl KHUJIKOCTH U IJIOMIaJM €€ MOBEPXHOCTH,
3JIEKTPU3ALMS TEJI U B3aUMOACHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yalH3alysl MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, IEHCTBUS MarHUTHOT'O IOJIS1 Ha HPOBOAHUK C
TOKOM, CBOMCTBa DJIEKTPOMArHWTA, CBOWCTBA 3JICKTPOJBHUraTessl MOCTOSIHHOTO TOKa): (hOpMYIHPOBATH
MpOBEPsiEMbIE MPEOIOKEH S, COOUPATh YCTAHOBKY U3 TPEATI0KEHHOTO 000PYI0BaHMUS, OIIMCHIBATH X0
omeita U (OPMYIHUPOBATH BEIBOABI;

BBITIOJIHATD NPSIMbIE M3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTH BO3/lyXa, CUJIBI TOKA,
HaNpsDKEHUSI ¢ MCIOJIb30BAaHUEM aHAIOTOBBIX NPUOOPOB M NAaTYMKOB (PU3UUECKUX BEIUYUH, CPAaBHUBATH
pe3yabTaThl K3MEPEHUH ¢ YIETOM3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTL HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PHU3WYECKOW BETWYMHBI OT JAPYTOH C
WCIIOJIb30BAaHUEM TIPSAMBIX HM3MEpPEHHH (3aBUCHMOCTH COMPOTHBJIICHHWA NPOBOJHHKA OT €ro JUIMHBI,
IUIOIIAAN TIONIEPEYHOr0 CEYCHUS! M YIENBHOTO COINPOTHUBIICHMS BEIIECTBA NPOBOJHHUKA, CHJIBI TOKA,
UAYIIETO 4epe3 MPOBOAHMK, OT HANpsDKEHHWS Ha MPOBOAHHUKE, HCCIEIOBAHUE IIOCIEHOBATENBHOTO MU
NMapaJyIeNbHOTO COCJMHEHUH NPOBOJHUKOB): ITUIAHMPOBATh HCCIENOBAHUE, COOMpAaTh YCTAaHOBKY M
BBHIMOJTHATh HM3MEPCHUS, CIIeAys NpPEAJIOKCHHOMY IUIaHy, (UKCHpPOBaTh pPE3yNbTaThbl MOIY4YEeHHOH
3aBUCHMOCTH B BUJE TaOIML ¥ rpadMKOB, 1eJIaTh BHIBOBI 110 Pe3yiIbTaTaM HUCCICI0BAHMS,;

IPOBOAMTH KOCBEHHbBIE HM3MEpEHUs (hru3nvecKkux BeIW4MH (YyAEIbHAs TEIUIOEMKOCTH BEIIECTBA,
CONPOTHBJICHWE MPOBOAHWKA, padoTa W MOIIHOCTh DJIEKTPHUUECKOIO TOKA): IUIAHWPOBATh M3MEPEHUS,
coOMpaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS NPEATIOKEHHON HHCTPYKIMH, U BBIYUCIISITH 3HAUCHUE
BEJIMYMHBI;

cOOJFO/IaTh TpaBMIIa TEXHUKH OE301IaCHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;

XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS M3YYEHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OIOpol Ha WX OMUCaHUS (B TOM YHCIE: CHCTEMa OTOIUIEHHs AOMOB, THIPOMETp, MapoBas TypOHHa,



aMIepMeTp, BOJIBTMETP, CUETYMK HIEKTPUYECKOM DHEPIHH, DIEKTPOOCBETUTEIbHBIE NPHOOPHI,
HarpeBaTeNbHBIE AJIEKTPOIIPHOOPHl (IIPUMEPHI), DIEKTPUUYECKHE TPEAOXPAHUTETH, SJICKTPOMArHUT,
JNIEKTPOJIBUTATENh MOCTOSHHOTO TOKA), HWCIONB3ySd 3HAHUS O CBOHCTBaX (U3UYECKHUX SBICHUN U
HEoOXouMble (PU3NIECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHTENIbHBIE MPHOOPHI MO CXeMaM M
CXEMaTHYHBIM pPHUCYHKaM (KUIKOCTHBIH TEPMOMETpP, TEpMOC, TICHXPOMETp, THUTPOMETp, ABHUTaTEINb
BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBl OJIIEKTPHUECKUX Ierned ¢
MOCJIE0BATENbHBIM U TapajulebHBIM COSIWHEHHWEM SJIEMEHTOB, pa3iuyas YCIOBHbIE O00O3HAaYECHUS
AJIEMEHTOB AJIEKTPUYECKUX IICTICH;

NPUBOJUTE TPUMEPHI (HAXOIUTh WHPOPMAIMIO O MPHUMEpax) MPaKTHYECKOTO HCIONb30BAHHUS
($U3NUECKNX 3HAHWUH B TIOBCEIHEBHON >XHM3HU JUIs oOecredeHus] Oe30MacHOCTH IpH OOpaIleHHH C
npuOopaMM H TEXHUYECKHMH YyCTPOWCTBAMH, COXPAaHEHHUS 3J0POBbI W COONIOJEHUS HOPM
JKOJIOTUYECKOTO TIOBEJICHHS B OKPYXKAIOIIEH cpeie;

OCYIIECTBIISITh MOUCK WHpopManuu Qusndeckoro cojaepxkanus B VIHTepHETe, Ha OCHOBE
UMEIOIUXCS 3HAHWU M MYTEM CpaBHEHHSA JOMOJHHUTEIBHBIX HCTOYHUKOB BBIIENATH HH(OpMAIHIO,
KOTOpasl SIBIISIETCS MPOTUBOPEUNBON MIIM MOXET OBITH HEIOCTOBEPHOI;

WCTIOJB30BaTh TPH BBHIMONHEHHWM Y4YeOHBIX 3aJaHWii HAyYHONOMYJSIPHYIO JIHTEpaTypy
(U3NUECKOTO CONepXKaHus, CIPaBOYHBIE MaTephallbl, Pecypchl ceTH VHTepHeT, BIaaeTh NpHEMaMH
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHusi HH(POPMALIUK U3 OJHOM 3HAKOBOH CHCTEMBI B APYTYIO;

c03/1aBaTh COOCTBEHHBIE MICHMEHHBIE U KPAaTKUE YCTHBIE COOOIIEH s, 060011as HHPOPMAIHIO U3
HECKOJIBKHX UCTOYHUKOB (DU3UYECKOTO COJCPKaHMsS, B TOM YHCIE MyOIUIHO TPEACTABISATh PE3YJIbTATHI
MPOCKTHOW WJIM MCCIICAOBATEIbCKON AEATENBHOCTH, NPU 3TOM TPAMOTHO HCIOJIb30BaTh H3YUYCHHBIN
MOHATUHHBIN amnmapar Kypca (PU3UKH, COITPOBOXK/IATh BHICTYIUICHNE TIPE3CHTAIHEH;

NpU BBITIOJHEHNH YYEOHBIX MPOEKTOB W HMCCIEAOBAHHN (H3MYECKHX IPOIECCOB PACHpeNeisaTh
00S53aHHOCTH B TPYIIIE B COOTBETCTBHU C TOCTABJICHHBIMH 3a/la4aMH, CICIUTH 32 BBIOJHEHUEM IUTaHa
NeVCTBUN W KOPPEKTUPOBATh €r0, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKIIAJ B JEATEIHHOCTH TPYIIIHL,
BBICTpanBaTh KOMMYHHKATHBHOE B3aHMOJCHCTBHUE, MPOSBIISS TOTOBHOCTH pa3peiarh KOH(IUKTEHL.

K xoHny oOyuenus: B 9 kiaacce IpeIMETHBIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OPMUPOBAHHOCTh Y O0YYAIOLIUXCSI YMEHUM:

WCTIOJIB30BATh MOHSTHA: CUCTEMa OTCUYETA, MaTepHaAIbHAS TOYKA, TPACKTOPHSI, OTHOCHUTEIHHOCTh
MEXaHWYEeCKOro [BWKEHHA, Aedopmanusa (ymnpyras, IUTaCTHYECKas), TpeHHe, MEeHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, HEBECOMOCTb M MEPEerpy3KH, LEHTP TsDKECTH, aOCOJMIOTHO TBEPAOE TEJO, LEHTP TIKECTH
TBEPAOTO TeNa, paBHOBECHE, MEXaHWYECKHE KoJeOaHUs W BOJHBI, 3BYK, MH(Pa3BYK W YIBTPa3BYK,
3NIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa AJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M AATbHO30PKOCTb,
CIIEKTPHI HCITYCKaHUS U TOTJIOMIEHHS, allb(a, OeTa- 1 raMMa-u3IIyueHHs, H30TOIBL, s/IepHas SHEPTETHKA;

pasnuuaTth  SBIEHHS (PaBHOMEpPHOE ¥  HEpaBHOMEpPHOE MpPSIMOJHMHEHHOE  JIBUXKCHHE,
PaBHOYCKOpEHHOE TMPSMOJMHEWHOE ABIDKEHHE, CBOOOTHOE IMaJeHHE Tell, paBHOMEPHOE ABIKEHHE IO
OKpPY>KHOCTH, B3aMMOJEWUCTBUE TeJl, peaKTUBHOE ABIKEHHUE, KojebaTeNnbHOe ABIKEHHE (3aTyXarolue U
BBIHY)KACHHBIC KOJICOaHUs), PE30HAHC, BOJHOBOE JBW)KEHHE, OTpaKEHHE 3BYKa, MPSIMOJIUHEHHOE
pacmpocTpaHeHHe, OTpPaXCHHWE | TMPeJIOMJICHHE CBEeTa, IIOJHOE BHYTPEHHEE OTPaKEHHE CBeTa,
paszioxeHne Oeroro cBeTa B CIIEKTP U CIOKEHHE CIIEKTPaIbHBIX IIBETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAS
PanuoOaKTUBHOCTD, BOSHUKHOBEHHE JIMHEHYATOTO CHEKTpa H3IY4eHHs) IO OMUCAHUIO MX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPHPYIOLIHNX JaHHOE (YU3NUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIEHNE U3YUCHHBIX (DM3NYECKUX SBJICHUN B OKPY’)KafomeM MHpE (B TOM YHCIIe
(¢u3ndeckue SBICHUS B TPUPOAE: NPWIMBBI W OTJIWBBL, JBWKeHHE IIaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE [BW)KECHHE JKMBBIX OPTaHU3MOB, BOCIPHATHE 3BYKOB >KMBOTHBIMH, 3€MIICTPSICCHUE,
ceficMUYeCcKHe BOIHBI, IIyHaMH, 3XO, I[IBETa TeJl, ONTHYECKHE SIBIICHUS B TpUPOZeE, OMOIOTHYecKoe
JeiCTBIE BUANMOTO, YIETPa(HOIETOBOTO U PEHTTEHOBCKOTO M3IIyUeHHH, €CTECTBEHHBIN PaJMOaKTHBHBIN
(OH, KOCMHUECKHE JIy4H, paJAHOAKTUBHOE H3ITyYeHHE TIPUPOTHBIX MUHEPAJIOB, ICHCTBUE paJNOaKTUBHBIX
M3IyYeHU Ha OPTaHU3M YEeIOBEKa), IIPH ATOM MEPEBOJINTH MPAKTHUYECKYIO 337a49y B Y4eOHYTO, BBIICISATh
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3NIECKUX SIBICHUH;

OIMCHIBATh U3YUYCHHBIE CBOMCTBA TN M (PU3NUECKUE SBJICHHS, UCTIONB3Ys PU3NIECKUE BEINUNHBI
(cpenmusisi 1 MTHOBEHHash CKOPOCTH Tesla MpH HEPaBHOMEPHOM [BM)KEHHH, YCKOPEHHE, MepeMelleHHE,
My Th, YTJIOBasi CKOPOCTh, CHJIAa TPEHWSI, CHIIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaIeHuS,
BEC TeJla, MMITYJIbC Tela, UMITYJIbC CHJIBI, MeXaHH4eckas padoTa W MOITHOCTh, TOTEHIMAIbHAS SHEPTHUS
TeJNa, MOJHIATOTO HaJl TMOBEPXHOCTHIO 3€MJIH, MOTCHIUAIBHAS SHEPTUs CKATOW NPY>KUHBI, KHHETUYECKas
SHEPrusl, MOJHAsA MEeXaHHUYeCcKas SHEPTHUs, IEPHUOJI M YacToTa KojieOaHUH, JUIMHA BOJIHBL, TPOMKOCTh 3ByKa



W BBICOTa TOHA, CKOpPOCTh CBeTa, IOKa3aTellb MPEIOMJIEHHS CpeIbl), NMPH OMHCAHWU MPaBUIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCIOJIB3YEMbIX BEIMYHMH, OOO3HAYCHHS M EIUHMLBI (HU3HUYECKHX
BEJIMYMH, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEJIIMUYUHY C IPYTUMH BEJIMYUHAMHY,
CTPOUTH IpadMKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJINYNH;

XapaKTepH30BaTh CBOWCTBAa TeJ, (HU3UUECKHE SBICHHS UM MPOLECCHl, HCIONB3YS 3aKOH
COXpPaHEHHUs OHHEPIruH, 3aKOH BCEMUPHOTO TATOTEHMS, IPUHLUI CYNEPHO3ULMHM CHJI, IPUHLIUI
oTHOcHUTeNbHOCTH ['anmuies, 3akoHBl HBIOTOHA, 3aKOH COXpaHEHHS WMITYJIbCA, 3aKOHBI OTPaXEHHUS WU
MIPEIOMIICHHSI CBETA, 3aKOHBI COXPAHEHHUS 3apsSA0BOI0 U MaCCOBOTO YHCEI NMPH SACPHBIX PEaKIMIX, IPU
3TOM JaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0 MaTEMaTHUECKOE BBIPAKCHUE;

00BSICHATh (PU3MYECKHE TPOIECChl U CBOMCTBA TEJN, B TOM YHCIEC U B KOHTEKCTE CUTyallWi
MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH NPUYUHHOCIIEACTBEHHBIE  CBSI3U, CTPOHTH
00BsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpPOW Ha 2—3 M3YYEeHHBIX CBOWCTBAa (PM3MYECKUX SBICHUH,
(U3NUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacyéTHble 3a/1a4M (ONMMpArOIINecs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIONIB3YS 3aKOHBI U
¢dopMyInbl, CBS3BIBAOIIME (HU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHUS 3aJadd 3alKChIBAThH
KpaTKoe YCJIOBHE, BBISBIATh HEJOCTAIOLIME MM M30BITOYHBIE JaHHbIC, BEIOMPATh 3aKOHBI U (POPMYIIHI,
HE0OXOJUMbIe JUIs PELeHNUs], IPOBOAUTH PAacu€Thl ¥ OLIEHUBATh PEATMCTUYHOCTh IIOJIy4YE€HHOTO 3HAYCHHUS
(u3NUeCKOl BeTUUMHBI;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh MPH NOMOLIM (DU3NYECKUX METOOB,
WCTONB3ysl  ONMHCAHWE WCCIENOBAaHMS, BBIICIATH IPOBEpSeMOE TPEANON0KEeHNEe, OICHUBATh
MPaBUIBHOCTh TIOPSIJIKA MPOBEICHUS KCCIICJOBAHMS, JENaTh BBIBOJBI, MHTEPIPETUPOBATH PE3YIbTATHI
HaOJII0ICHUH U OIIBITOB,

NPOBOAMTE OMNBITHL NO HAOMIOAEHHIO (U3UYECKUX SIBICHUH WM (U3UUYECKUX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHs SHEPTUH, 3aBUCHMOCTh Meproja KojeOaHHil
MPY>KUHHOTO MasiTHUKA OT MaccChl rpy3a 1 )KECTKOCTH MPY>KUHBI H HE3aBUCUMOCTH OT aMILTATY/Ibl MaJbIX
KoJIeOaHUH, TPSIMOIMHEHHOE PAacIpOCTPaHEHUE CBETa, Pa3jioKeHHe OeJoro cBera B CIEKTpP, M3YUYEHHUE
CBOMCTB M300pakeHHsI B IDIOCKOM 3€pKajie M CBOMCTB M300paK€HHUS MpeaMeTa B coOMparomeli JnH3e,
HaOJIr0/IeHHE CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB U3YYEHHS): CAMOCTOSTEIbHO COOMPaTh yCTAHOBKY M3
n30BITOYHOr0 Habopa 00OpYNOBaHHUS, OMNMCHIBATH XOJ OMNBITA M €ro pe3yibTaThl, (OpPMYyIHpPOBATH
BBIBOJIbI;

NPOBOJMTH TPU HEOOXOJWMOCTH CEPHI0 MPSIMBIX H3MEPCHUH, Ompelelisis CpejHee 3HaYCHUE
nu3MepsieMON BeTMUYUHBI ((POKYCHOE pacCTOsSHHE COOMparomieil JMH3bI), 000OCHOBBIBATH BHIOOP crocoba
n3MepeHus (M3MEPUTEILHOT0 IpHOopa);

NPOBOJIMTH HWCCIIEIOBAHUE 3aBUCUMOCTEH (PH3MYECKUX BEIMYMH C HCIOJIB30BAHUEM IPSIMBIX
W3MepeHni (3aBUCUMOCTb ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBIDKEHHU 0€3 HauaJlbHOH CKOPOCTH,
nepuoaa KojieOaH!i MaTeMaTn4eckoro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaXKEHHSI CBETa
OT yIJIa MaJCHUs ¥ yIJla IPeJIOMIICHUS OT yrIjla MafeHus): IJIaHUPOBAaTh UCCIIEA0BAHNE, CAMOCTOATEIBHO
coOHpaTh yCTAaHOBKY, (PMKCHUPOBATH PE3ybTAThI MOTYYCHHON 3aBUCUMOCTH (PM3MUYECKUX BETUYUH B BHIE
TaOIHI ¥ rpaMKOB, IENaTh BHIBOJBI 10 pe3yJIbTaTaM HUCCIIeIOBaHUS;

IPOBOAMUTH KOCBEHHbIE M3MEpeHHs (PU3NUECKUX BEJIMYMH (CPEAHSs CKOPOCTh U YCKOPEHHUE TeJia
IpU PaBHOYCKOPDEHHOM JBHXXCHUHM, YCKOPEHHE CBOOOJHOrO MaAeHHs, >KECTKOCTb IPYXKUHBL,
K03(p(PUIIMEHT TpeHUsI CKOJIBKEHHS, MEXaHn4ecKasi paboTa U MOIIHOCTh, YaCTOTa M MEepUOJ KoneOaHui
MaTeMaTHYECKOTO M MPYXUHHOT'O MAasTHUKOB, ONTHYECKAasl CHJIa COOMPAIOLIEeH JIMH3bI, paJAnOaKTUBHBIN
(OH): MIIaHUPOBATH U3MEPEHHsS, COOMPATh IKCIEPUMEHTAILHYIO YCTAHOBKY W BBIOJHATH U3MEPEHUS,
clie/lysl TIPEeIUIOKEHHOH WHCTPYKIIMU, BBIYHCIIATh 3HAUYEHHE BEIMYMHBI M aHATU3UPOBATH OJTYyYCHHBIE
pe3yabTaThl C yUYETOM 3aJaHHON HOTPEITHOCTH U3MEPCHU;

co0JII0aTh IpaByiia TEXHUKH 0€30MIaCHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAaHHUEM;

pa3nu4ath OCHOBHBIE TNPU3HAKH H3YyYEHHBIX (PU3MUECKHX MOJENel: MaTepuaybHas TOYKa,
abcoNIOTHO TBEPAOE TENO, TOUSHHBIH HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUIaHEeTapHasi MOJETh aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO SIpa;

XapaKTepU30BaTh NPUHIMIIEI JIEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHHYECKUX YCTPOMCTB ¢
OMOpOH Ha WX OMHUCaHUs (B TOM 4YHCJC: CHHAOMETD, JaTYMKH TMOJOKEHUS, PACCTOSHHUA U YCKOPEHHUS,
pakeTa, 3XOJIOT, OYKH, IEPHUCKOIN, (OTOaNmnapar, ONTHUYECKHE CBETOBOJIBI, CIIEKTPOCKOM, IO3UMETD,
Kamepa BuibcoHA), HCTIONB3YS 3HAHUSA O CBOMCTBaX (M3MUECKHUX SBICHUN W HEOOXOIUMBIE (hM3MUCCKUEC
3aKOHOMEPHOCTH;



HUCIIOJIB30BATh CXEMbl WU CXECMATHUYHBIC pI/ICYHKI/I I/ISyHGHHBIX TCXHUYCCKUX yCTpOﬁCTB,
M3MEPHUTEIHHBIX MPUOOPOB W TEXHOJIOTHYECKUX MPOIECCOB MPH PEIICHHH yU4eOHONMPAKTUIECKUX 3aad,
OTITHYECKHUE CXEMBI TSI IIOCTPOSHUS N300paKeHUH B TUIOCKOM 3epKajie M COOMPAFOIICH JTHH3E;

OPUBOIUTH NPUMEPHl (HAXOIUTh WHPOPMAIHMIO O MpHUMEpax) MPaKTHYECKOTO HCIONb30BaHMS
(¢u3MYeCKNX 3HAHWA B TIOBCETHCBHOW JKHU3HU I OOECIeYeHHs OEe30MacHOCTH TMpU OOpaIIeHUU C
nmpudopaM M TEXHHYSCKAUMH YCTPONCTBAMH, COXPAHECHHS 3I0POBBI W  COONIONEHUS HOPM
AKOJIOTHIECKOTO TIOBEICHUS B OKPY KAIOIIEH cpele;

OCYIIECTBIIATh MOUCK MH(POpPMANUU (U3NIECKOTO colepKaHus B MHTEepHETe, caMOCTOSTEILHO
(hopMyupysT TOUCKOBBIA 3ampoc, HAXOAWTh IYTH ONpPEICIICHUS JIOCTOBEPHOCTA TOJYYCHHOH
I/IH(bOpMaHI/II/I Ha OCHOBC UMCHOLIUXCSA 3H3HI/II>1 1 JOITIOJIHUTCIIBHBIX HCTOYHHUKOB,

UCIIOJIb30BATh TPU  BBIMOJHEHUM YUYEOHBIX 3aJaHWil  HAYYHOIONYJSIPDHYIO  JIUTEPATypy
(pM3MYEeCcKOT0 COepKaHUs, CIPAaBOYHBIE MaTepUaibl, pecypchl cetnm HHTepHeT, BIafeTh mpueéMamu
KOHCTIEKTHPOBAHHSA TEKCTA, TpeoOpazoBaHus HHMOOPMAITUH U3 OJHOI 3HAKOBOI CHCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBIC IMUCHMEHHBIE M YCTHBIE COOOIIEHHWS Ha OCHOBe HH(popManmuu u3
HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO COAEPKaHHs, MyOIMYHO MPECTaBIATh PE3yJbTaThl MPOSKTHON
WM UCCIEN0BATENbCKON AESITENBHOCTH, IPU A3TOM TPaMOTHO HCIIOJIb30BaTh WM3YUYEHHBIA MOHATUHHBIN
ammapar HW3ydaeMoro pasmena (UM3WKH M CONPOBOXKIATh BBICTYINICHUE IMPE3CHTAIuel ¢ ydIEToM
0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB.



7 KJIACC (68 u)

TEMATHYECKOE IINTAHUPOBAHHUE

Ne i/t

HanmenoBanue pa3znenoB U TeM
IIPOrPaMMBbI

KomnaecTBo yacos

Bcero

KonTponbHbie
paboTsl

IIpaxTHueckue
paboThI

OnexkTpoHHbIE (LU(POBLIE)
00pa3oBaTenbHbBIE PECYPCHI

Pa3nes 1. ®u3uka 1 ee poJib B NO3HAHMH OKPY/KAIOLIEro Mupa

1.1.

®usuKa — HayKa O MpUpoJie

®wusuka 7 knace, DI'AOY JII10
«AkaneMuss MUHTIPOCBEIICHUS
Poccum».https://urok.apkpro.ru/

1.2.

dusnueckue BeITUUNHEI

®wusuka 7 knace, DI'AOY JII10
«AkaneMuss MUHTIPOCBEIICHHS
Poccum» . https://urok.apkpro.ru/

1.3.

EcrecTBeHHOHAY4HBIM METO]I TO3HAHUS

®wusuka 7 knace, DI'’AOY 110
«Axanemuss MUHIIPOCBELIEHUS
Poccumy».https://urok.apkpro.ru/

HWroro no pazneny

6

Paznen 2. IlepBoHavyanbHbIe CBe/IeHAs 0 CTPOCHUH BellecTBa

CTpocHie BellecTEa ®dusuka 7 kimacc, PI'AOY AI10
2.1. P . 1 1 «Axanemuss MUHIIpOCBELIEHUS
Poccumy.https://urok.apkpro.ru/
JIBIOKEHME ¥ B3aUMOJICHCTBIE YaCTHII ®dusuka 7 kinacc, ®I'AOY AI10
2.2. BEIECTBA 2 «Axanemuss MUHIIPOCBELICHUS
Poccum» . https://urok.apkpro.ru/
®wuzuka 7 knace, DI'AOY JII10
AFpeFaTHBIC COCTOsSIHUS BEIIIECTBA
2.3. 2 «Axanemuss MUHIIpOCBEUIECHUS
Poccum».https://urok.apkpro.ru/
Ntoro no pazgeny 5 1 bubmuoreka [{OK
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https://m.edsoo.ru/7f41393a

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl

MexaHnueckoe IBUKECHUE

®dusuka 7 kimacc, PI'AOY AI10

3.1. 3 «Axanemuss MUHIIpOCBEUIEHUS
Poccumy.https://urok.apkpro.ru/
®wusuka 7 knace, DI'AOY 110
I/IHCpHI/IH, Macca, IJIOTHOCThb
3.2 4 «AkaneMuss MUHIIpOCBELICHUS
Poccumy .https://urok.apkpro.ru/
®wusuka 7 knace, DI'AOY JII10
Cwuna. Bunsr cun
3.3. 14 «Axanemuss MUHIIpOCBEUIEHUS
Poccum».https://urok.apkpro.ru/
Hroro no pazneny 21
Paspnen 4. laBieHnue TBEpABIX TeJl, }KUAKOCTEH U ra3oB
Hasnenue. [lepenaya napiaeHust TBEPIBIMH ®dwusuka 7 kiace, DI'AOY AIIO
4.1. TeIaMH, KUIKOCTSIMHU U Ta3aMu 3 «Axanemuss MUHIIpOCBELIEHUS
Poccumny».https://urok.apkpro.ru/
JlaBieHHe KIIKOCTH ®wusuka 7 knace, DI'AOY 110
4.2. s 5 «Axanemuss MUHIIPOCBELIEHUS
Poccumy.https://urok.apkpro.ru/
Arsocepioe fapieH ®dusuka 7 kimacc, PI'AOY AI10
4.3. OCEPHOC AaBICHHIC 6 «Axanemuss MUHIIpOCBELIEHUS
Poccumy.https://urok.apkpro.ru/
JleiicTBHE XKHMIKOCTH U Ta3a Ha ®dwusuka 7 knace, DI'AOY 110
4.4. HOTPY)KEHHOE B HUX TEJIO 7 «Axanemuss MUHIIPOCBELICHUS
Poccumy .https://urok.apkpro.ru/
Htoro no pazgeny 21

Pasznen 5. Pa6oTa 1 MOITHOCTH. DHeprus
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PaG ®dusuka 7 kinacc, ®I'AOY AI10
5.1 aboTa H MOMHOCTE 3 «AkaneMuss MUHIIpOCBEIICHUS
Poccumny.https://urok.apkpro.ru/
I ®wusuka 7 knace, DI'AOY 110
5.2. POCTBIC MEXAHHSMAT 5 2 «Axanemuss MUHIIPOCBELICHUS
Poccumy .https://urok.apkpro.ru/
M ®wusuka 7 knace, DI'AOY 110
5.3. CXaHMHCCkas JHEprid 4 «Axanemuss MUHITPOCBEIICHUS
Poccun».https://urok.apkpro.ru/
12 2
Hroro no pazueny
®wuzuka 7 knace, DI'AOY JII10
Pe3epBHOe Bpemsi
3 «Axanemuss MUHIIpOCBEUIEHUS
Poccum».https://urok.apkpro.ru/
OBIIEE KOJIMYECTBO YACOB I10 63 1
ITPOI'PAMME
8 KJIACC (68 u)
KomnyecTBo yacos
Ne i/t HaumeHoBaHme pa3ieioB ¥ TEM IIPOTPaMMbI K IT IJICKTPOHHKIC (LM (pPOBHIC)
2 p porp Beero OHTPOJIbHBIE paKTHYECKHUE 0GPA30BATEBHBIE PECYPCHI
paboThI paboThI
Pa3nen 1. TenjioBble sIBJEHUS
CTpoeHHe U CBOICTBA BEIICCTBA @uznka 8 krace, QLAOY
1.1. P B 7 HI1O «Axamemus

MI/IHHpOCBeH_[eHI/IH
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Poccum».https://urok.apkpro.ru/

Tennossle poueccsl

®usuka 8 knace, DI'AOY
HI1O «Axamemus

1.2. 21
MuHnpocBemeHus
Poccuny.https://urok.apkpro.ru/
Wroro no pazueny 28
Pa3[(e.11 2. BJIEKTqueCKHe N MAIrHUTHBIC ABJICHUSA
o 3 ®usnka 8 knacc, PI'AOY
J'IeKTpI/I‘-I?CKI/Ie 3apsabl. 5apsXCHHBIC T€JIa U UX HHO ((AKa)IeMHfI
2.1. B3aHMO/ICHCTBHS 7
MuHnpOoCBeIIeHUS
Poccum».https://urok.apkpro.ru/ |
®usuka 8 knacc, PI'AOY
IToCTOSHHBIN DIEKTPUUECKHIT TOK HI1O «Axanemus
2.2 20
MuHIpocBeeHus
Poccuny.https://urok.apkpro.ru/
®usuka 8 knacc, PI'AOY
73 MarsutHsle SBICHHS 6 HITIO «Axamemust
e MuHnpocseneHus
Poccumy .https://urok.apkpro.ru/
®usuka 8 knace, DI'AOY
24 DJIeKTpOMarHuTHAasE HHAYKIIHS 4 JIIO «Axanemus
T MuHnpocBeneHus
Poccuny».https://urok.apkpro.ru/
Wroro no pazueny 37
®dusuka 8 knacc, PI'AOY
PesepBHOE Bpemst 3 JI1O «Axanemus
MuHnpocseneHus
Poccuny.https://urok.apkpro.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC (102 4.)

HaunmenoBanue pasaciioB U TCM

KomngecTBo yacos

OnexTpoHHbIE (LIUPPOBHIE)

Ne n/m MPOTPaMMBI Bcero KonTposbHbre IlpakTuieckne o0pazoBaTebHbIE PECYPCHI
paboThI paboThI
Pa3nea 1. MexaHH4YecKHe SIBJEHUSA
MexaHn4decKOe IBUAKEHHE U CIIOCOOBI €r0 ®dusuka 9 knace, DI'AOY 110
1.1. OIIMCAaHU 10 1 1 «Axanemuss MUHIIPOCBELICHUS
Poccum».https://urok.apkpro.ru/
B . ®usuka 9 knace, DI'AOY 110
1.2. 3aUMOCHCTBIC TCIT 20 1 2 «Axanemuss MUHITPOCBEIICHUS
Poccumny.https://urok.apkpro.ru/
3 ®dwusuka 9 knace, PI'AOY 110
1.3. AKOHBI COXpAHCHHA 10 1 1 «Axanemuss MUHIIPOCBEIIECHUS
Poccum» . https://urok.apkpro.ru/
Hroro no pasneny 40 3 4
Pasznen 2. MexanndyecKHe K0JIe0aHHUS M BOJIHBI
21 Mexanndeckue KojaeOaHus 7 1 ®usuka 9 kimacc, ®I'AOY AI10
T «Axanemuss MUHIIPOCBEUIEHUS



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

Poccum».https://urok.apkpro.ru/

MexaHudeckue BOJIHBI. 3BYK

®dusuka 9 kinacc, PI'AOY AI10

2.2. 8 «AkaneMuss MUHIIpOCBEIICHUS
Poccum».https://urok.apkpro.ru/
Wtoro no pazgeny 15
Pa3pnen 3. JiieKTpOMarHuTHOE MoJ1€ ¥ 3JIeKTPOMATHUTHBIE BOJIHbBI
DIeKTPOMArHUTHOE TIOJIE€ U ®dwusuka 9 knace, DI'AOY 110
3.1. ANIEKTPOMATHUTHBIC BOJTHBI 6 «Axanemuss MUHIIPOCBELICHUS
Poccum».https://urok.apkpro.ru/
Wroro no pazgeny 6
Pasnen 4. CBeToBbI€ SIBJICHUS
®wuzuka 9 knace, DI'AOY JII10
3aKOHBI PacpOCTPaHEHHUsI CBETA
4.1. 6 «Axanemuss MUHIIpOCBELIEHUS
Poccum».https://urok.apkpro.ru/ |
®dusuka 9 kimacc, PI'AOY AI10
JIuH3eI 1 OnITHYECKHE TIPUOOPHI
4.2. 6 «Axanemuss MUHIIpOCBELIEHUS
Poccumy. https://urok.apkpro.ru/
®wusuka 9 knace, DI'AOY JII10
Paznoxxenue 6enoro ceera B CIEKTP
4.3. 3 «AkaneMuss MUHIIPOCBELICHUS
Poccum».https://urok.apkpro.ru/
Uroro no pazneny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
®dusuka 9 kirace, PI'AOY AI10
HCHYCKaHI/Ie U IMOIJIOUNICHUE CBETAa aTOMOM
5.1. 4 «Axanemuss MUHIIpOCBELIEHUS
Poccumy.https://urok.apkpro.ru/
59 CTpoeHre aTOMHOTO s/1pa 6 ®dusuka 9 kimacc, PI'AOY AI10

«Axanemuss MUHIPOCBEIIECHUS
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Poccum».https://urok.apkpro.ru/

SInepHbie peakuuu

®dusuka 9 kinacc, PI'AOY AI10

5.3. 7 «AkaneMuss MUHIIpOCBEIICHUS
Poccuny.https://urok.apkpro.ru/
Hroro no pazueny 17
IHoBTOPUTEILHO-0000 1AM MOLY/Ib
[ToBTOpeHue 1 0000IIECHHE COMCPIKAHUS Kypca ®dusuka 9 kinace, PI'AOY AIIO
¢bu3uku 3a 7-9 Kiaccel 9 «Axanemuss MUHIIpOCBELIECHUS
Poccuny.https://urok.apkpro.ru/
Htoro no pazngeny 9
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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