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7-9 KUIIACC (@I'0C-2021)

Pabouvas nporpamma no ¢pu3nke Ha ypoBHE OCHOBHOTO 00IIEro o0pa3oBaHMs COCTABIICHA Ha
ocHoBe TpeOoBaHUH K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO
obmiero oOpazoBaHMsl, NpeACTaBICHHbIX B denepasbHOM TOCYJAapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 00Iero odpa3zoBanus, Ha ocHoBe DenepanbHON paboveld mporpamMMbl O
yaeOHOMY ipenmeTy «Du3uka (6a30BbIi YPOBEHB)», a Takxke Pabodel mporpaMMbl BOCITUTAHUS.

. COAEP/) KAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

7 KJIACC

Pasznen 1. dusuka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usnka — Hayka o mpupoje. SBieHus npuponbl. Duznueckue SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, AJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenmuuMHBL V3Mepenue ¢undyeckux BelWYMH. DHU3MUECKUE MPUOOPEHI.
[TorpemHocTs n3MepeHuidi. MexayHapoiHasi cucTemMa eIMHMII.

Kak ¢usmka u gpyrue ecTecTBEHHbIE HAayKd H3Yy4aroT MpHUpoay. EcTecTBeHHO-Hay4HBIN
METOJi TO3HAHUs: HaOJII0JeHHWe, IOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABUKEHUE THIIOTE3,
9KCIIEPUMEHT T10 MPOBEPKE TUIIOTE3, 00BsICHEHHE HabmoaeMoro siienus. Onucanne Gpu3naeckux
SIBJICHUH C TIOMOIIBIO MOJEIICH.

Hemoncmpayuu.

1. Mexanuveckue, TEIIOBbIE, DJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. ®usnyeckue MpruOOPHI U TPOIIEAypa MPSIMBIX H3MEPESHUN aHAIIOTOBBIM M IU(POBBIM TPHOOPOM.

Jlabopamopuvie padomol u onvimul.

1. Onpenenenue EHBI ACICHUS KAl U3MEPUTETHLHOTO TTpHoOOpa.

2. VI3mepeHue pacCcTOSHUH.

3. Usmepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

4. OmnpenesneHre pa3MepoB MajbIX Tell.

5. H3mepenue TemriepaTypbl MpU TIOMOIIM >KHJAKOCTHOTO TEPMOMETpAa U JaTydKa
TEeMIIepaTypsbl.

6. IlpoBemeHme wHcCIeOBaHUSI MO TPOBEPKE THUIOTE3bI: NAIBHOCTh TMOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIIe BHICOTA MTyCKa.

Paspen 2. IlepBoHayanbHbIe CBeACHNS O CTPOCHUM BellecTBA.

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILECTBA.

JBmxenue wyactuil BemecTtBa. CBs3b CKOPOCTH JBUXEHHS YacTUI[ C TEMIEpPaTypoOu.
bpoynoBckoe nBuxkenue, auddy3us. BzaumomeldcTBHE UACTHI] BEIIECTBA: MPUTKEHHE U
OTTaJIKUBaHUE.

ArperaTHble  COCTOSIHHMSI ~ BEIIECTBA: CTPOCHHME Ta30B, JKHAKOCTEHW H  TBEPIBIX
(KpucCTaIMUeCKnX) Tel. B3auMOCBSI3b MEXIYy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYISPHBIM CTpoeHHueM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKCHHS.



2. HabOmogenue nuddysun.
3. Habmronenue siBIeHWH, OOBSCHSIONUXCS TPUTSHKEHUEM WM OTTAIKMBAHMEM YaCTHI
BELIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. Omnenka muamerpa aToMa METOJIOM PsJIOB (C MCTOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI IO HAOTIOACHHUIO TEIIJIOBOTO PACIITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CHII MOJICKYJISIPHOTO MPUTSIKECHUS.

Paznen 3. /IBu:keHue U B3anMojaeiicTBUe TeJl.

Mexannueckoe qBuxeHne. PaBHomepHoe u HepaBHOMepHOeE JBHxkeHHe. CkopocTh. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBIKEHUH. PacuéTt myTu 1 BpeMeHH JABUKCHUSI.

SBnenune wuHepuuu. 3aKOH HWHEpUUHU. B3aumojneilicTBUe Tel Kak MPUYMHA HU3MEHEHUs
CKOpOCTH JBIKeHUs Tel. Macca kak Mepa uHepTHocTd Tena. [lnoTtHocTh BemiecTBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMA BELIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CWJIBI C TIOMOILbIO IMHAMOMETpA. SIBJIEHHE TATOTEHUS U cuiia TsokecTd. Culla TSKECTH Ha APYTHUX
wianerax. Bec Tema. Heecomocth. Cro)eHHE CHII, HAaMpaBICHHBIX 10 OJHON MPSIMOM.
PaBnogeiictBytomas cui. Cuna Tpenus. TpeHue CKOJNbKEHUsI U TpeHHue Mokos. TpeHue B mpupoe
Y TEXHUKE.

Jemoncmpayuu.

Habmroienne MexaHn4eckoro IBHKEHUS Tema.
N3mepenune ckopocTy MPSIMOJIMHEHHOTO ABHKEHUS.
Habnronenue siBiieHUs] HHEPLIWH.
HaGroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TEIL.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIl.
CrnosxeHue cull, HampaBJICHHBIX 110 OJHON MPSIMOH.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue CKOPOCTH PABHOMEPHOIO JBIKCHHUS (IIapUKa B JKUJIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlanee).
2. OmpepneneHue CpeqHEl CKOPOCTH CKOJBXKEHHs Opycka WM IIapuka MO HAKIOHHOU
IIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTsokeHus (medopmanuu) TpYKHHBI OT
MIPUIIOKEHHOMN CHUIIBI.
5. OMmBITB, NEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tella U
XapakTepa COIPHUKACarOIINXCsl TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHBIICHHUS U YBEIUYEHUS NaBieHus. J[aBneHue rasza. 3aBUCUMOCTH
NaBJIeHUs Ta3a oT 00bEMa, Temneparypsl. [lepeqada naBneHus TBEPABIMHU TEJIaAMH, KUJIKOCTIMU U
razamu. 3akoH [lackamsa. [lHeBMaTHdeckue MamIuHbI. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT
riyounsl. ['uapocratuyeckuii mapagokc. CooOraromuecs cocyabl. [ uapaBmudeckre MeXaHHu3MBbl.

Atmocdepa 3emnu u arMmocdepHoe naBiueHue. [IpUUMHBI CylIecTBOBaHUS BO3IYITHOU
obonoukn 3emmu. Ombit Toppuuemun. U3mepenwe armochepHOTO AaBiCHHUS. 3aBUCHMOCTH
aTMOC(EepHOTo JAaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! ais u3mepenus arMochepHoro
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JaBJICHUSI.
JleficTBUE KMJIKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeNo. BrITankuBaromas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten.BozmyxornaBanue.
Hemoncmpayuu.
1. 3aBUCHUMOCTH IaBIICHUS Ta3a OT TEMIIEPATYPHI.



[Tepenaua naBieHUs KUIKOCTHIO U Ta30M.

CooOmarommecs COCy/Ibl.

I'mppasinueckuii npecc.

[IposiBneHue aecTBUS aTMOCHEPHOTO JTABJICHHS.

3aBUCHMOCTD BBITAIKUBAIOIICH CHUJIBI OT 00bEMA MOTPYKEHHON YacTH Tella ¥ TUNIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

ok wm
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VYcnoBue miaBaHus TeN: IUIABAHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeNa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBHCHMOCTH Beca Tella B BOJE OT O00BbEMA MOTPY:KEHHOW B KHUIKOCTh
YacTH Tella.
2. OrmpeneneHue BBITAJKUBAIONIEH CHIIBI, JCHCTBYIONIEH Ha TEJIO, IMOTPYXEHHOE B
AKHUJKOCTb.
3. TIpoBepka HE3aBUCUMOCTU BBITAIIKMBAIOIICH CUJIBI, ACHCTBYIOIICH HA TEIO B KUIAKOCTH,
OT MAaccChl Tela.
4. OmnbIThl, NEMOHCTPUPYIOUINE 3aBHCHUMOCThH BBITAKMBAIOIICH CUJIBI, NEHCTBYIOIIEH Ha
TEJO B KHJIKOCTH, OT 00bEMA MOTPYKEHHOW B KHUIAKOCTh YaCTHU TeJIa U OT IUIOTHOCTH
KUIKOCTH.
5. KonctpyupoBaHue apeomeTrpa WIM KOHCTPYMPOBAHHME JIOAKHM U OINpeaeneHue eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTDH. JHEprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJ0K, HAKJIOHHAS IUIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0510Ky. «3osnoTtoe mpasmiio» Mexanuku. KITJI mpocteix
MexaHu3MOoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas v noreHunanbHas sHeprus. lIpeBpamenue ogHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAaHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Ompenenenue paOOTHl CWJIBI TPEHHUS TPU PABHOMEPHOM JBIKEHHH Tela IO

TOPU30HTAIBHON OBEPXHOCTH.

2. WccnenoBaHue yCIOBHI paBHOBECHS phluara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

w

4, HSy‘leHI/IC 3daKOHa COXpPAaHCHUA MEXaHUYeCKOH OHEPTHUHU.

8 KJIACC

Paznen 6. TenioBble IBJIEHUS.

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO--KMHETUUYECKOM TEOPUHU CTpOEHUs BellecTBa. Macca u
pa3Mepbl  aTtoMOB M MOJeKyld. OmbIThl, NOATBEP)KIAIOIINE  OCHOBHBIE  MOJOXKEHUS
MOJIEKYJAPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSTHUM BemiecTBa. Kpucramimdeckue u
amop¢ubie Tena. OObsICHEHHE CBOICTB Ta30B, JKUIKOCTEH M TBEPIBIX TEJN HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopur. (CMayMBaHWE W KaNWUISAPHBIE SBIEHUA. TerioBoe
pacCIIMpEeHHE U CKATHE.



Temneparypa. CBs3p TemMmeparypsl €O CKOpPOCTBIO TEIJIOBOTO JBUXKEHHUS YacCTHILL.
Buytpennss sneprus. CriocoObl M3MEHEHHsI BHYTPEHHEH 3HEPruu: TEIUIoNepeiaya U COBEpILICHHE
paboTbl. Bussl Temonepeaayu: TeIIONPOBOTHOCTD, KOHBEKIHS, U3TyYEeHHUE.

KonnuecTtBo TemioThl. YenbHas TeIIOEMKOCTh BEIIECTBA. TeIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHeHHe TemioBoro OanaHnca. [lnaBneHue UM OTBepleBaHHE KPHUCTAUIMYECKUX
BEIIECTB. YIenbHAs TeIUloTa IUIaBieHus. l[lapooOpasoBaHue u KoHjAeHcanus. McmapeHwue.
Kumnenne. VYaenpHast TemiaoTa napooOpa3oBaHMA. 3aBHCHUMOCTh TEMIIEpaTypbl KHIEHHS OT
aTMoc(hepHOro JaBJICHHUS.

BnaxxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IebHAasI TEIJI0TA CTOPAHHUS.

[Mpunmunsr  paboTsl TernoBbix asurareneid KIIJ[ TemmoBoro aBurarens. TemsoBble
JBUTATENIH U 3aIIUTA OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

emoncmpayuu.

HaGmotenne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue nuddysum.
Habmtoienue sSiBjaeHU cMauMBaHMsI U KaMWUISIPHBIX SBJICHHM.
Habnronenune TerioBoro pacumpeHust Tel.
W3meHeHue naBiieHus ra3a Npyu U3MEHEHUU 00bEMa U HarpeBaHUH WM OXJIAXKIACHUH.
[IpaBuna n3amMepeHus TeMIepaTypsl.
Buasl Tenionepenauu.
OxJaxieHre Ipy COBEPLUIEHUH PabOThl.
HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIAMHU.
. CpaBHEeHUE TEIIOEMKOCTEN pa3INUHbIX BEILIECTB.
. Habmoienue xuneHus.
. HabGiroreHue mocTosiHCTBA TEMITEPATyphl P TUIABJICHUU.
13. Mojienu TeIIOBBIX JIBUTATEICH.
Jlabopamopuwvie padbomul u onvimol.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 10 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.
OnepIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUKOCTEN U TBEPABIX TEl.
Omnpenenenue 1aBiaeHNs BO3AyXa B OasIOHE MINPHILIA.
OnbITH, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh JIABJIEHUS BO3/yXa OT €ro oobémMa Hu
HarpeBaHus WIHM OXJIaXJICHUS.
6. IlpoBepka THIOTE3BI JIMHCHWHONH 3aBUCHMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIepaTyphl.
7. HabGmoneHue M3MEHEHUS BHYTPEHHEH SHEpruu Tena B pe3yibTaTe Terjoneperadd H
paboTHI BHEITHUX CHIL.
8. MHccrenoBanue siBIEHHS TEIIOOOMEHA PU CMEIIMBAHUH XOJIOTHON M TOPSTUEH BOIBI.
9. OmnpeneneHne KOJIUYECTBA TEIJIOTHI, MTOJIYYEHHOI'O BOJOH MPH TEMJI000MEHE C HarpeThiM
METAIIINYECKUM LIUJIUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. ViccnemoBanue mporiecca HCIapeHHs.
12. OnpeneneHre OTHOCUTENBHOM BIaXKHOCTH BO3/TyXa.
13. Onpeznenenue yaenbHONM TEMIOTHI IIaBICHUS JIbA.
Pazjnen 7. DiekTpuyeckue u MATHUTHBIE SIBJICHUSI.

CoNORrWdE
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DnekTpusanusa Tena. J[Ba poaa 3JIEKTpUUECKUX 3apsaaoB. B3aumMoaencTBue 3apsKEHHBIX TEIl.
3akon Kynona (3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBHS 3apSKEHHBIX TN OT BEJIMYMHBI 3apsOB U
PACCTOSIHUSL MEXAY TeJIaMu).

Onekrtpruueckoe nosie. Hampsx€HHOCTh 3nekTpuyeckoro mnons. [IpuHnmn cynepno3uuuu
ANEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

HocuTenu snekTpuueckux 3apsiioB. DJIEeMEHTApHbIN dieKkTpruueckuit 3apsaa. CTpoeHue aroma.
[IpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUSI DIIEKTPUUECKOTO 3apsiia.

ONEeKTpUYECKHI TOK. YCJIOBHS CYIIECTBOBAaHUS DJJIEKTPUUYECKOro TOKa. McTOYHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPUUECKOro TOKa (TEIIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKHUM TOK B JKUJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna TOKa. OlleKTpuueckoe HanpspkeHue. ComnpoTHuBIEHHE
MIPOBOJIHMKA. Y JIETbHOE CONpPOTHUBIIEHHE BellecTBa. 3akoH Oma i ydacTka  Len.
[TocnenoBarenpHOE M NapaAIEIIBHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIIHOCTP 3NIeKTpHUECKOro Toka. 3akoH J[xoyns—Jlenna. DnekTpuyeckue Henu u
MOTPEOUTENH IEKTPUIECKOM dHeprun B ObITy. KOpoTKoe 3aMbIkaHue.

[locTostHHBIE MarHuThl. B3aumoaelcTBHE MOCTOSTHHBIX MAarHUTOB. MarHutHoe ToJe.
MarnuTtHoe nojie 3eMJId U €ro 3HaueHue JJs KU3HM Ha 3eme. OnbIT Dpcerena. MaroutHoe mose
AIEKTPUYECKOTO ToKa. [I[puMeHeHne 3J1eKTpOMarHuToB B TeXHUKE. JIeiiCTBME MarHUTHOTO TIOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOBUTATEIb MOCTOSTHHOTO TOKA. MCrionbp30BaHue 3JEKTPOABUTATENCH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Onbrtet  @apanes. SBiaeHue  snekTpoMarHuTHOM — mHaykuuu. [lpaBuno  Jlenna.
Onektporeneparop. CrnocoObl TMOJYYEHUS OSJIEKTPUUYECKOM OSHEPruM. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DnekTpusanus Teul.
JIBa pojia JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIA.
DneKTpocTaTU4eCKass MHIYKIHUA.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[TpoBOAHUKY U AUDIIEKTPUKH.
MopenupoBaHre CUIIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,
HcTouHnKy MOCTOSTHHOTO TOKA.
JlelicTBuUS DIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B HKHIKOCTH.

. I"'a30BBbIi1 pazps.

. U3mepenue cuiibl Toka aMIepMETPOM.

. U3mepenue 3meKTpuyecKoro HanpsKEHNs BOJIbTMETPOM.

CoNOR~ODdDPE
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. Peocrar u marasuH cCOnpOTUBIICHHUN.

. BzanMoelicTBue MOCTOSHHBIX MAarHUTOB.

. MozenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHU TIOJIFOCOB MAarHUTA.
. MoenupoBaHle€ MarHUTHBIX NOJIEN TOCTOSTHHBIX MAarHUTOB.

el
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. OnsIT OpcTena.

. MarauTHOE 1oJie TOKa. DJIEKTPOMarHur.

. JleficTB€ MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENb OCTOSHHOTO TOKA.

. UccnenoBanue gaBieHUs 3JI€KTPOMarHiTHON MHTYKIIUH.

. OnbrTer @apapest.

. 3aBUCHMOCTD HaIpaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUSI.

NN DNDNDDN P
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25. DneKTporeHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopmuvie pabomul u onvimol.

OmnbITH O HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U IPH CONPUKOCHOBEHHH.

HccnenoBanue qefcTBUSA 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAJIEKTPUKH.

C6opka u mpoBepka paboThl AMEKTPUUECKON LIEMH NOCTOSIHHOTO TOKa.

W3mepenue u perysinpoBaHHue CUIIbI TOKA.

W3mepeHnue u perynpoBaHue HaIIPSHKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Y€pe3 PEe3UCTOp, OT COINPOTHBIICHUS

pEe3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHUBIIEHUS POBOIHUKA
OT €ro JJIMHBI, IUIOLIa/Id IOTIEPEYHOI0 CEUEHUS U MaTepHraa.

8. IlpoBepka mpaBuia CIOXKEHUS HAINPSDKEHUHM IPU MOCIIEA0BAaTEIbHOM COEIMHEHHM ABYX
PE3UCTOPOB.

9. TIpoBepka mmpaBuia I CHUIIbI TOKA MPH MAPAIICITBHOM COCTUHEHUN PE3UCTOPOB.

10. Onpexnenenne pabOTHI AIEKTPUUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OnpezneneHyre MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HAIpsDKEHUs Ha
HEH.

13. Onpenenenne KII1/1 narpeBares.

14. VccnenoBaHre MarHuTHOIO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. 3yueHre MarHMTHOIO IIOJIi IIOCTOSHHBIX MArHUTOB IpU HUX OOBEAMHEHUH U
pa3JeseHuu.

16. MccnenoBanue ASWCTBUS SJEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBHS KaTyIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUs TOKA B KaTyIIIKe.

18. N3yueHwue aeiicTBUS MAarHUTHOTO TOJISI Ha MTPOBOIHUK C TOKOM.

19. KoncrpyupoBanue U u3y4eHue padoThl JIEKTPOABUTATEIIL.

20. Usmepenue KII/[ anexkrpoaBuraTeIbHON YCTAaHOBKH.

21. OnpITEl 1O MCCIENOBAHMIO SIBIEHUS DJIEKTPOMArHUTHOM MHIYKIMU: HCCIIEAOBaHHE
M3MEHEHU 3HaYeHMsI U HallPpaBJIEHUsI MHAYKLIIHOHHOTO TOKa.

ok wnE

9 KJIACC

Pa3nea 8. Mexannveckue siBJIeHUs.

Mexannueckoe ABuxeHue. MartepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOro  JBWXKEHUs. PaBHOMEpHOE mpsAMOJIMHENHHOE JBH)XKEHHE. HepaBHOMepHOE
NpsMOJUHENHOe nBWKeHue. CpefHsas M MIHOBEHHAs CKOpPOCTh Tejla IIPU HEPaBHOMEPHOM
JBUKCHHM.

VYckopenue. PaBHOyCKOpeHHOE TpsiMoJinHEHHOe aBukeHue. CBoOomHOe maneHue. OmbIThI
lNasmanes.

PaBHOMepHOE nBHXEeHHME MO OKpyXHOcTU. Ilepmon m dactora obOpamienus. JluneliHas u
yrioBas CKOpOCTH. LIEeHTpOCTpEMUTENIEHOE YCKOPEHHUE.

[IepBbiit 3axkoH Hprotona. Bropoit 3akon Herotona. Tperuit 3akoH Herorona. IIpuHiun
CYTIEPITO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CUla TPEHUS CKOJIBKEHUS, CUJIa TPEHUS MOKOS,
IpYrue BUIbl TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHE CBOOOJHOTO MaJCHHUS.
JBrxxenue manet Bokpyr ConHna. [lepBas kocMudeckast CKOpocTb. HeBECOMOCTE U Meperpy3KkH.



PaBHOBecue maTepuanbHON TOukH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEpmOro Tena ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp Tsokectu.

Wmnynec Tena. M3meHenune umnyinbca. MMmynbc cuibl. 3aKOH COXpPaHEHMs] HMMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckass pabota M MOIIHOCTh. PaGora cun Tsbkectd, ynpyroctd, TpeHus. CBs3b

SHEPrUHu

u pa6OTbI. HOTGHLII/IaJIbHaH OHEprusa TCJIa, IMOAHATOrO0 HaJd IMOBCPXHOCTHBIO 3CMIIH.

[TorenumanpHas dHeprus cxkarod npyxusHsl. Kunerudeckas sHeprus. TeopemMa 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW YHEPIHUH.

Jemoncmpayuu.

1. HaGnromeHne MEXaHMYECKOTO JABMXKEHHS TEJIa OTHOCUTENILHO PAa3HBIX TeJl OTCUETA.

2. CpaBHeHHME TyTell M TPACKTOPUH IBMKEHHS OJHOTO M TOTO JK€ Tellda OTHOCHUTEIIBHO
pas3HbIX TeJ OTCYETA.

3. H3mepeHune cKOpOCTH U YCKOPEHUS NMPSIMOIMHENHOTO ABHKEHHSL.

4. HWccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHMUSL.

5. Habmonenue nBHKEHHS TeNa IO OKPYKHOCTH.

6. HabOmoneHune MexaHMUECKUX SIBICHUH, MPOUCXOAALIMX B cucTeMe oTcuéra «Temexkar
pu e€ paBHOMEPHOM U YCKOPEHHOM JIBM’KEHHH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U AEHCTBYIOLIEH Ha HErO CUIIBI.

8. HabmioneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM JBH)KEHUH.

10. Ilepenaya umiyabca pyu B3aMMOAECHCTBUH TeJl.

11. ITpeoOpa3oBaHus SHEPTUH MIPH B3AUMOICHCTBHUH Tell.

12. CoxpaHeHnue UMITyIbCa IPH HEYIIPYTOM B3aHMMOICHCTBHUH.

13. Coxpanenue UMITyabca Ipu aOCOIIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.

14. HaGmoieHrEe peaKTHBHOTO JIBHKCHHUSI.

15. Coxpanenne MeXaHUYECKON SHEPTHH ITPH CBOOOTHOM Ta/ICHHH.

16. CoxpaneHnue MEXaHUYECKON SHEPTUH MIPH JBM>KEHUH TEJIa O IEHCTBUEM MPYKUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

©

10.

11.

KoHcTpynpoBanue Tpakra Ui pa3sroHa W JaJbHEMIIEr0 PaBHOMEPHOIO JIBHYKEHUS
mapuKa UJn TCIICKKU.

Omnpenenenre cpeaHel CKOPOCTH CKOJBXEHHS Opycka WM JBUXKEHMs IIapuKa II0
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHne yYCKOpPEHMsl Tela IPU PABHOYCKOPEHHOM JBM)KCHHHM I0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTU IYTH OT BPEMEHH NpPU PaBHOYCKOPEHHOM JBI)KEHUU 0Oe3
Ha4YaJIbHOM CKOPOCTH.

ITpoBepka rUMOTE3bl: €CIM MPH PAaBHOYCKOPEHHOM JIBUKEHHU 0e3 HauyalbHOM CKOPOCTH
IIYTH OTHOCATCA KaK psa HEUYETHBIX YUCCII, TO COOTBETCTBYIOIIHE MMPOMEIKYTKHN BPEMCHU
OIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH  CHJIBI TPEHHMS CKOJBXEHHMS OT CHJIBl HOPMAJIBHOIO
JaBJICHHUS.

Onpenenenne kodhduueHTa TPEHUS CKOJIbKEHHUSL.

OmnpeneneHne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHs TPH PABHOMEPHOM JIBXKEHMHM Tella IO
TOPU30HTAILHON TOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI YINPYrOCTH MpHU MOABEME TIpy3a C HCIOIb30BAaHUEM
HEIIOJABMIXXHOT'O U IIOABHUKHOI'O 0JI0KOB.

N3ydenue 3aKkoHa COXpaHEHUS SHEPTHUH.



Pazgen 9. Mexanuveckue KoJie0aHusi M BOJHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKH KoOJeOaHW: IMepuoj, 4YacToTa,
aMIUIMTyna. MareMaTHdecKuii W IPYXKUHHBIM  MasTHUKWA. [IpeBpamieHue osHeprum 1pu
K0J1e0aTenbHOM JIBUKECHUU.

3aryxatomue kojeOaHus. BeiHyxIeHHble kosieOaHusa. Pe3onanc. MexaHundeckue BOJIHBI.
CaolicTBa MexaHM4ECKHX BOJIH. [Ipo/10osibHBIE U MTONIEpEeYHbIE BOJIHBL. J{JIMHA BOJHBI U CKOPOCTH €&
pacrpocTpaHeHusl. MexaHUu4eCKre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

Habnronenune xoneGaHuii TeJ MO 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGntoneHune BbIHYXAEHHBIX KOJeOaHUI U pe30HaHca.

Pacnipoctpanenue npooibHbIX U ONEPEUHBIX BOJIH (Ha MOJEIIN).

Habnronenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuuvie pabomot u onvimel.

1. Onpenenenue 4acTOThl U MepHOJa KolneOaHUH MaTEMaTHUECKOr0 MasiTHUKA.

2. OmpeneneHne 4acTOThHI U Iepruo/a KojaeOaHid MPY>KHHHOTO MasiTHUKA.

3. HccrnenoBanme 3aBHCHMOCTH TIepHOJa KOJE€OaHMH MOJBEIIEHHOTO K HHUTH Tpy3a OT
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JJINHBI HUTH.
4, HccnenoBanue 3aBUCHUMOCTHU nepuoaa KoJIeOaHHI NPy KUHHOTO MasgTHHKA OT MacCChl

rpysa.
5. IlpoBepka HE3aBUCHUMOCTH TIEpHOJIa KOJIeOaHU Tpy3a, MOJIBEIIEHHOTO K HUTH, OT MacChl

rpysa.

6. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHOoJa KojJeOaHUW MPY>KUHHOTO MasTHUKA

OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHusi CBOOOJIHOIO Ma/IeHuUs.

Pa3neua 10. J1eKTpOMarHuTHOE MOJI€ M J1eKTPOMATHUTHbBIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE BOMHBL. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKe 2JIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoaa ceeta. CKopocTh cBeTa. BoHOBEBIE CBOICTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa MEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOIWCTBA CBETA.

Jlabopamopuvie pabomsl u onsimol.

1. M3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO TeledoHa.

Pa3zpnen 11. CBeToBbIe IBJICHUS.

JlyueBas mognenb cBera. Mcrounwku cBera. IIpsiMonuHeiHOE pacnpOCTpaHEHUE CBETa.
3armenus Connia u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

IIpenomiienne cBera. 3akoH npenomiieHus: cBera. [losHOe BHyTpeHHee OTpaKeHHME CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B muH3e. OnTrudeckas cucrema (oToanmnapara, MUKPOCKOTIA U TEIIECKOTIA.
I'ma3 kak ontudeckas cucteMa. bIM30pyKOCTh U 1adTbHO30PKOCTb.

Paznoxenue Gemoro csera B crekTp. OnbiTel HptoToHa. CliojkeHUe CIIEKTpabHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. TlpsmonuHeliHOE pacpocTpaHEHHE CBETA.

2. OtpaxeHue cBera.



[Tonyuenune n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiieHue ceera.

OnTruyeckuii CBETOBO/I.

Xox ydeit B coOuparomiei JInH3e.

XoJ nydeil B pacCcerBarolleu JIMH3E.

[Tonmy4yenne n300paXKeHUIA C ITOMOIIBIO JIMH3.

. [punuun pefictBus ¢oToanmapara, MUKpPOCKOIIA M TEJIECKOTIA.

10. Mozens riaza.

11. PasznoskeHue 6€10ro cBeTa B CIIEKTP.

12. TTony4yenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPaXEHUSI CBETOBOI'O JIy4a OT yIjia MaJleHHUs.
2. V3yueHue XapakTEpUCTUK W300paKEeHUs MPEIMETa B IJIOCKOM 3epKajle.
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3. MHccrnenoBanue 3aBHCHMOCTH yIJia MPEIOMIIEHUS CBETOBOTO JIy4a OT yIjla MaJCHUs Ha
IPaHULE «BO3yX—CTEKIION.

[Tonydenue n300pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.

Omnpenenenue (HOKYCHOTO PACCTOSTHUS M ONTUYECKON CHIIBI COOMPAIOIIEH INH3HI.

OnbIThI 110 Pa3yIKEHUIO OEJIOTr0 CBETa B CIIEKTP.

No gk

OnpIThl 1O BOCHPUATUIO LIBETA NPEIMETOB MpPU HMX HAONIOJAEHHWU Yepe3 IBETOBBIE
(UITBTPBI.

Pa3znen 12. KpantoBlIe siBJeHMS.

OmnbiTel Peszepdopna u mnanerapnast mojens aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anb(da-, Oera- u ramma-uznydeHus. CTpoeHHEe aTOMHOIO sjpa.
Hyxnonnas wmogens artoMHoro szapa. M3zorombsl. PaguoaxkTtuBHble mnpespamenus. Ilepuon
IoJrypacmnaaa aTOMHBIX siIep.

SnepHble peakuuu. 3aKOHBl COXpPaHEHUS 3apsA0BOIO U MAacCOBOIO YMCEN. DHEPrusi CBA3U
aTOMHBIX sifep. CBs3p Macchl U dHepruu. Peaknuu cuHTres3a n aeneHus saep. MICTOUHHMKM dHepruu
ConHua u 3B€37.

AnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX N3JIy4EHUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUs U MOTJIOIIEHNUS.

CrieKTphl pa3aMyHbIX I'a30B.

CrnexTp Bomopo/ia.

Habimtonienue TpekoB B kamepe BunbcoHa.

Pabota cuéTurika HOHU3UPYIOLUX U3TYyYEeHUH.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie pabomsl u onsimol.

1. HabGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYYECHHUS.

2. HccrnepnoBaHue TpPEKOB: H3MEPEHUE HHEPIMM 4YacTUIBl 0 TOPMO3HOMY MyTH (IO
¢dororpadusam).

3. H3mepeHune paaroakTHBHOTO (OHA.
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IHoBTOpHUTEIBbHO-000011IAK0 M MOLYJIb.

[ToBTOpPUTENBEHO--0000IAIOIINK MOy Ib MPEAHA3HAYEH Ui CUCTEMaTH3allMu U 0000IIeHUsS
MPEMETHOTO COZEP KaHUS U OMbITa JAEATEIbHOCTH, TPUOOPETEHHOTO MPU M3YUYEHUH BCETro Kypca
bu3MKM, a TakXKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (usuke it
oOyuJaronuxcsi, BHIOPaBIINX ATOT y4EOHbIN MPEMET.



[Ipn n3yuyeHun JAHHOTO MOAYJS PEaTu3yIOTCs] M CUCTEMAaTU3UPYIOTCS BUIBI IE€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECTICUNBACTCS JOCTHKEHHE TIPEIMETHBIX M METAPEAMETHBIX TIAHUPYEMBIX
pe3yabTaToB 00ydeHus, (popMupyeTrcs ecTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHME HAayYHBIX
METOJIOB HCCIICZIOBAHUS SBJIIGHUH NPUPOJBI U TEXHUKH, OBJAJCHUE YMEHUSIMH OOBSCHSTDH
busnueckre SBIEHUS, MPUMEHSS MOJIyYeHHBIC 3HAHUSI, pEIIaTh 3a/1a4k, B TOM YHCJIE Ka4YeCTBEHHbIE
U DKCIEPUMEHTAJIbHBIE.
[IpyHIMIHMATBHO NEATENbHOCTHBIA XapaKTep JAHHOIO pas3jesia peaau3yercsd 3a CUéT Toro,
YTO 00yUarolUecs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEJIaracTcs:
Ha OCHOBE IOJIYYEHHBIX 3HAHUU PACIIO3HABATh U HAYYHO OOBACHATH (PM3UYECKUE SIBICHUS B
OKpY>Karolllel IPUpO/Ie U TIOBCETHEBHOM KU3HH;
WCIOJIb30BAaTh HAYYHBIE METOJbl HCCICAOBAHUS (PU3MUECKUX SBICHUH, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUESHHS TEOPETUUECKUX BBHIBOJIOB;
OOBSCHATh Hay4dHble OCHOBBI Hau0oJjiee BAaKHBIX JOCTM)KEHHH COBPEMEHHBIX TEXHOJOTHM,
HanpuMep, MPAKTUUYECKOIO HUCIIOJIb30BAHMS PA3IMYHBIX HCTOUYHUMKOB SHEPIrUU HA OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUHU.

1. INTAHUPYEMBIE ObPA3OBATEJIBHBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O
NPEIMETA «®U3UKA»»

W3yuenne ¢u3nKky Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIIPABICHO HA JOCTH)KEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

B pesynabrare wusyyeHus (U3MKM Ha YpPOBHE OCHOBHOIO o00Iero o0pa3oBaHus y
oOyyatorerocst 0y1yT copMHpPOBaHbI CIEIYIOLIUE JHYHOCTHBIE Pe3yJIbTAThI B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

o TPOSIBJICHUE MHTEpEca K UCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHICKON (hr3nueckoin
HayKH;

¢ IIEHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

¢ TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO3HAUMMBIXH ITHUECKHUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTIOCTHKEHUH (PU3UKY;

e OCO3HaHUE BAJXHOCTU MOPAJIbHO--DTUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4ecKOoro BOCHUTAHMUSA:

o BOCHPUATHE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ TrapMOHUYHOI'O IMOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMA:

¢ OCO3HaHUE LEHHOCTH (PU3MUECKONM HAyKHM KaK MOLIHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUHM, BaXKHEHIIEN COCTABIIAIOIIEH KYJIbTYPBI;

 Ppa3BUTHE Hay4yHOH JIFOOO3HATENBHOCTH, MHTEPECAa K UCCIIEJOBATENIbCKOM e TETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONONYYHS:

« OCO3HaHUE LIEHHOCTU 0e30macHoro o0pas3a *HU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BaXHOCTU MpaBuil 0€30MacHOr0 TMOBEIEHUS Ha TPAHCIOpPTE, Ha JOpOorax, C JJIEKTPUUECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

« c(opMHPOBAaHHOCTH HaBBIKA pedIIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TAKOTO XKe
IIpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

¢ AKTMBHOE YYacTHE B PELICHMM MPAKTUYECKUX 3a/ad (B paMKax ceMbH, 00pa30BaTebHOM
OpraHu3aI|H, TOPOA, Kpasi) TEXHOJIOIMYECKON U COIMAIbHON HANPaBIEHHOCTH, TPEOYIOIIHUX B TOM
qucie U GU3NIEeCKUX 3HAHUMH;



« HMHTEpEC K MPAKTHYECKOMY U3YUCHHIO MPOPECCH, CBI3aHHBIX ¢ (DU3UKOIA;

7) 3KOJIOTHYECKOT0 BOCTINTAHUSA:

o OpHUEHTAIWs Ha MpPUMEHEHHWE (U3MUSCKUX 3HAHMHA I pelieHHWsl 3agad B o0yiacTu
OKpY)Karollleld cpeibl, IUIAHUPOBAHMS TOCTYIIKOB M OLIGHKM HMX BO3MOXKHBIX IOCICACTBHHA JIJIs
OKpY’KaroIlen Cpeibl;

« OCO3HaHHUE TT00ATBHOTO XapaKTepa IKOJOTUICCKUX MPOOJIEM U MyTEeH UX PELICHHS;

8) aganTanuu K M3MEHSIIOIIUMCH YCJIOBUSIM COUMAIBLHOI U IPUPOIHOM CpPeabl:

« TOTPEOHOCTH BO B3aUMOJICHCTBUU TIPH BBIIOJHECHUH KCCICAOBAHUH U  IPOEKTOB
(U3HYECKOI HANPABICHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTHUX;

 TIOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeITeIbHOCTD;

o TOTPEOHOCTH, B (POPMHUPOBAHWHM HOBBIX 3HAHWUH, B TOM umHcIe (HOPMYIUPOBATH HJICH,
MOHSATHSI, TUIIOTE3bI O (PU3HYECKUX 0OBEKTAX U SIBICHUSX;

« OCO3HaHUE JCPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIICTCHTHOCTEH B 00JIaCTH (DU3HKH;

« TUTAHUPOBAHHE CBOETO Pa3BUTHSI B MPUOOPETCHUN HOBBIX (PM3UUYECCKUX 3HAHUI;

« CTPEMJICHHE aHAJIM3UPOBAThH U BBISBISATH B3AMMOCBSI3H MPUPOIBI, OOIIECTBA M SKOHOMUKH, B
TOM YHCJIE C UCIIOIb30BaHNEM (PU3NUCCKUX 3HAHMIA,

« OICHKAa CBOUX JCHCTBUH C Y4YETOM BIUSHHS Ha OKDPYKAIOIIYIO CpeIy, BO3MOXHBIX
rJ100aJIbHBIX OCJIEACTBUH.

MertanpeamMeTHble pe3yJibTAThI
B pesynbrare ocBoeHHs IporpaMMsl o U3UKe Ha YpOBHE OCHOBHOT'O 0011Iero oOpa3oBaHus
y oOyuatomerocss Oyayr cGhOpMHpPOBaHBI MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE
MO3HABATE/IbHBIE YHUBEPCAIbHBIC YYEOHBIC JIEUCTBHUS, KOMMYHUKATHBHBIE YHUBEpCAJIbHBIC
yueOHbIe IeUCTBUS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbIC ACHCTBHUS.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JecTBUA

ba3oBble Jlornyeckue AeicTBHA:

e BBIABJIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUI);

¢ YCTaHaBIMBATh CYIIECTBEHHBIN NMpPU3HAK KIACCU(PUKAIMH, OCHOBAHUS sl 0000UICHHUS H
CpaBHEHWS,

o BBIBJIATH 3aKOHOMEPHOCTM W TNPOTHUBOPEUMsS B paccMaTpuBaeMbIX (akTax, JAHHBIX HU
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

o BBUIBIATH TPHUYUHHO--CICJCTBEHHBIC CBS3M TpPU U3YyYCHHH (PU3MUYECKUX SBICHUH W
MIPOIIECCOB, JIeTaTh BBIBOJBI C MCIOJIH30BAHNUEM JCITYKTHBHBIX M MHIYKTHBHBIX YMO3aKIIIOUCHHH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIUYUH;

e CaMOCTOSITEJIBHO BBIOMpATh CIOCOO pemieHus ydeOHoOW (u3ndeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIIeHHs, BHIOOpP HamOoJee MOAXOIIIET0 C YU4ETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebcKue A1eHCTBHA:

 HCIIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

« TIPOBOAWTH TO CAMOCTOSATENHHO COCTABICHHOMY IUIaHY OIIBIT, HECIIOXKHBIA (hr3myecKuit
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIeIOBAaHIE (PU3HMUECKOTO SIBICHUS;

« OIEHHMBATh Ha NPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OpPMAIMIO, TOJYUYEHHYI0 B XOj€
MCCIIEIOBAaHMS WIIM SKCIIEPUMEHTA,;

¢ CaMOCTOSITETTHHO (OPMYIHPOBATH OOOOIIEHUST M BBIBOJBI IO pPeE3yJbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, OTIBITA, NCCIICOBAHYS,



« TPOTHO3MPOBATH BO3MOXHOE JalbHENIIee pa3BUTHE (U3MUECKUX IPOLECCOB, a TaKXKe

BBIJIBUTATh TPEATNONI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.
Paborta ¢ unopmanmeii:

o MPUMEHATH pa3JIM4YHblE METOJbl, MHCTPYMEHTbI U 3alpochl IpU IIOUCKE M OTOOpe
MHGOpMAaLMY WM JaHHBIX C YYETOM IIPEI0KEHHONW yueOHOM (hru3nyecKol 3a1a4u;

¢ AHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAITUIO PA3INYHBIX BUOB
1 GOpM IMpECTABICHHUS;

e CaMOCTOSITEJIBHO BBIOMpAaTh ONTHMalbHYI (hOpMYy MpeacTaBieHUs UHPOpMALUU U
WUIIOCTPUPOBATh pelllaeMble 3a7aul HECIOXXHBIMU CXEMaMM, uarpaMMaMu, HHOW rpagukoi U ux
KOMOMHAITHSIMH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

« B X0z€¢ 00CyX/ieHHsl y4ueOHOro MaTepuaia, pe3yJbTaToB JIAOOPATOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOIIPOCHl II0 CYIIECTBY OOCYXJIaeMOH TeMbl U BBICKA3bIBaTh MJIEH, HAll€JICHHbIE Ha
pelIeHHe 3a7au U MoIep)KaHue O1aroxenaTeIbHOCTH OOLICHNUS;

¢ COIOCTABJIATH CBOM CYKJIEHHS C CYXIECHUSIMH JPYTHX YYACTHUKOB JTUasiora, OOHAPYKHBATh
pa3ianyne U CXOACTBO MO3HULINN;

 BBIpaXKaTb CBOIO TOUKY 3PEHMS B YCTHBIX M INCBMEHHBIX TEKCTAX;

o TYOJMYHO MPEICTABIATH PE3YJIbTATHI BBHIIIOJHEHHOTO (DU3MYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCTIEI0OBAHUS, TIPOCKTA);

o IOHUMATh U HCHOJB30BATH MPEUMYILIECTBA KOMaHAHON M MHIMBUAYAJIbHOW paboOThl IpU
peleHNH KOHKPETHON (U3NUecKOil podiieMbl;

o IPUHMMATHh LEIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH JEUCTBHA IO €€
JOCTUKEHUIO: paclpeiesiTh pPoju, OOCYX AaTh MPOLECCHl U PE3yJbTaTbl COBMECTHOW padOThI,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

 BBIIOJHATH CBOK YacTb pabOThl, JOCTUras KauyeCTBEHHOro pe3yibTara I10 CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUS C APYTUMHU WIEHAMHU KOMaH/Ibl;

+ OILICHMBAaTh KAauye€CTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CaMOCTOSITEIBHO
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranuzanmusi:

o BBIBIATH MPOOJIEMBbl B JKU3HEHHBIX U Y4YEOHBIX CHUTYyalUsX, TPEOYIOIIMX JUIsl pelieHHs
bu3nUecKux 3HaHUH;

o OpHUEHTHPOBATHCS B PA3JIMYHBIX MOAXO0JAX NPUHATHSA peUIeHUH (MHIUBUIYalIbHOE,
MPUHATHE PEIIEHUs B TpyIIe, IPUHATHE PELIEHUI Ipynoi);

¢ CaMOCTOSITEJIBHO COCTABJIATH QJITOPUTM pEUIeHUs (U3NYECKOM 3aJaud WM IJIaHa
HCCIIEIOBAaHMS C YYETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
IIpeAJIaracMble BapUaHThl PEIICHU;

« JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELICHHE.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

+ JaBaTbh aJCKBATHYIO OLIEHKY CUTYallMU U MpeJiarath MjaH €€ N3MEHEHUS;

o OOBSACHATH MPUYMHBI JOCTHKEHMS (HEIOCTHI)KEHHUS) Pe3yJbTaTOB JAESITEIbHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

o BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHUCIIE B XOJ BBINOJHEHHS (PU3HUECKOro
UCCIIE/IOBAaHMUsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB, H3MEHMBIIUXCS CHTYallUH,
YCTaHOBJIEHHBIX OIMOOK, BO3SHUKIINX TPYAHOCTEH;

+ OILICHUBATh COOTBETCTBUE PE3y/IbTaTa LENU U YCIOBUSIM;



« CTaBUTh ce0s HAa MECTO APYroro 4ejloBeKa B XOJ€E CIIOpa WK JUCKYCCHUHM HAa Hay4HYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

+ TpU3HABATh CBOE MPABO Ha OMIMOKY MPHU peuIeHnH (PU3NYECKHUX 33]a4d WIH B YTBEPKIACHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPABO IPYroro.

IIpenmeTHble pe3yJIbTaThI
K koHmy oOydenuss B 7 KJjacce NpeIMETHBIE pe3yJibTaThl HAa 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

¢ UCHOJBH30BaTh MOHATUA: (pU3MUECKHE U XMMHYECKHUE SBIICHUS, HAOIIOEHIE, SKCIIEPUMEHT,
MOJIeNIb, TUIOTE3a, CAMHUIBI (U3UYECKUX BEIWYHH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BemiecTBa  (TBEpAOE, IKUAKOE, Tra3o00pa3HOE), MEXaHWYeCKOe JBW)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPaeKTOpHs, paBHOJACIHCTBYIOMIAs cuia, nedhopmanus (ynpyras,
IJIaCTUYECKas), HEBECOMOCTb, COOOIIAIOLINECS COCY/IBI;

o paznuuaTh sBIeHUA (IudQy3us, TEMI0BOE ABM)KEHHE YaCTHUI] BELIECTBA, PAaBHOMEPHOE
JBUKEHME, HEPAaBHOMEPHOE JBIKEHHUE, UHEPIIMS, B3aUMOJICHCTBUE TENl, paBHOBECHE TBEPABIX TEI C
3aKperIEHHON OChIO BpallleHHUs, Mepefaya JaBleHusl TBEPIAbIMU TellaMU, KUIAKOCTSIMH U Ta3aMu,
aTMocepHoe JaBJieHHe, TIaBaHUe TeJl, MPEeBpallleHHs MEXaHMYeCKON PHEpPrHH) MO OMUCAHUIO UX
XapaKTEepHBIX CBOWCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;

+ Ppacmo3HaBaTh MPOSBICHUE M3YyYCHHBIX (M3MUECKUX SBICHUH B OKPYKAIOUIEM MHpE, B TOM
yrcne (pu3ndeckue SBJICHUs B IPUPOJAE: IPUMEPHI IBHKEHUS C PA3TUYHBIMU CKOPOCTSIMU B SKUBOM
U HEKHUBOW MPUPOJE, NEHCTBHE CUJIBI TPEHHUS B MPUPOJIE M TEXHHKE, BIUSHUE aTMOCHEPHOro
JIaBJICHUS Ha >KMBOW OpraHu3M, IUIaBaHUE pbIO, pblyaryd B TEJIE€ Y€JIOBEKa, IPU 3TOM IE€PEBOJIUTH
MPAaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (PU3HYECKHX
SIBJICHHI;

+ OIHCHIBATh W3YYCHHBIC CBOMCTBA TeN M (DU3UUECKHUE SIBICHUS, HCIONb3Ys (U3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMSI, I1yTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIA
YIOPYTOCTH, CUja TSYKECTH, BEC Tejla, CHJIa TPEHUs, JaBiieHUue (TBEPAOro Tela, KUJIKOCTH, ras3a),
BBITAJIKMBAIONIAST CHUJIa, MeXaHWdeckas paboTa, MOIIHOCTb, IUJIEUO CHUIIBI, MOMEHT CHJIBI,
KO3 QHUIMEHT MOJIE3HOT0 JeHCTBUS MEXaHM3MOB, KHHETHUYECKasi U MOTEHIHAIbHAsl SHEPTHs), IPU
OINMCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOIB3YEMBIX BEIMUNH, UX 0003HAYEHUS U
€IMHULIB (U3NYECKUX BEJIMYMH, HAXOAWTHb (OPMYJbl, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TPapUKUd H3YUEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYNH;

« XapakTepHu3oBaTh CBOMCTBa Tell, (pU3MUECKHE SIBJICHMSI M IPOLIECCHI, MCIONb3Yys IpaBHUiia
CIIOKEHMsI CWJI (BIOJIb OJTHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUiIO
paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKHU, 3aKOH COXPAHEHHUs MEXaHMYEeCKOH
SHEpIuu, NIpU 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alMCHIBATH €0 MaTEMATHYECKOE
BBIPaXCHHUE;

o OOBACHATH (PU3HUECKUE SIBICHHUS, MPOILIECCHl U CBOICTBA TeJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIBIATh MPUUWHHO--CIEICTBEHHBIC CBS3H,
CTPOUTh OOBACHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ omopod Ha |—2 u3yuyeHHBIX CBOICTBa
(bU3UYEeCKUX SBICHUHN, GPU3HMUECKUX 3aKOHA WUJIM 3aKOHOMEPHOCTH,

o pewmaTh pacuéTHbIC 3a/1a4 B 1—2 eHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHUS 3a/lauM 3allMCBhIBaTh KpPaTKOE YCIOBHE,
MOJICTABIATh (PU3UYECKHE BETUYUHBI B (POPMYIBI M MPOBOJUTH PACUETHI, HAXOIUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIJIsl PEeLIEHUS 3a/]a4, OLIEHUBATh PEAIMCTUYHOCTh OJyYeHHON pru3ndeckoi
BEJTMYHHEI;



« pacmo3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh IPU NOMOIIU (U3NYECKUX METOJIOB, B
ONMCAaHUU MCCIEAOBAHUS BBIIEIATh IPOBEPAEMOE IPEANONOKEHHE (TUIIOTE3Yy), pa3inyarb U
MHTEPIPETHPOBATH MOIYYEHHBINA PE3yabTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, JENIaTh BBHIBOJBI 110
€ro pe3ynbTaram;

o TPOBOAMTH ONBITHI O HAOIIOJAEHUIO (PU3MUECKUX SBJICHUNA MM (PU3MUECKUX CBOMCTB TeI:
(dbopMynHpOBaTh TPOBEPSEMBIC TPEANONOKEHHsI, COOMpPATh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH XO/1 OIBITAa U (POPMYIMPOBATH BHIBOJIBL;

o BBINOJHATh HPSAMbIE H3MEPEHHUs PACCTOSHUSA, BPEMEHM, Macchl Teia, o0bEMa, CUIIBI U
TeMIIepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, 3aIUCHIBATh NOKA3aHUSA
puOOPOB ¢ YIETOM 3aJaHHONM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

o TPOBOAMTH HCCIECJOBAHUE 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIMYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM MPSIMbBIX HU3MEPEHUH (3aBUCHMMOCTH IIyTH PaBHOMEPHO IBIIKYILETrOoCs Tejla OT
BPEMEHHU JBWKCHMsI Tela, CHJIbl TPEHUs CKOJIbXKEHHs OT Beca Teja, KauecTBa 0OO0pabOTKU
MIOBEPXHOCTEH TEJN M HE3aBUCHMOCTH CUJIbl TPEHHUS OT IUIOIIAJU COINPUKOCHOBEHHUS TEJ, CUJIbI
YIPYTOCTH OT Y/UIMHEHHSI IPY>KUHBI, BHITAJIKUBAIOIICH CUIIBI OT 00BbEMa MOrpyKEHHOHN 4acTH Tena
U OT IUIOTHOCTH >KMJKOCTH, €€ HE3aBHCHUMOCTU OT IJIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJIO0, YCIIOBHUM IUIaBaHUs Tell, YCIOBUM paBHOBECHUS pblyara U OJOKOB), y4acTBOBATh B
IUTAHUPOBAHUM y4E€OHOI'O MCCIIEOBAHUS, COOMPATh YCTAHOBKY U BBINOJHSITH U3MEPEHUS, CIEnys
NPEUIOKEHHOMY TUTaHy, (DUKCHpPOBAaTh pe3yiabTaThl IOJIYYEHHOHW 3aBUCHUMOCTH (DU3HYECKUX
BEIMYMH B BHUJAE MNPEIIOKEHHBIX TaOmul W rpaduKoB, JeslaTh BBIBOJALI IO pe3yJbTaTaM
UCCIIEIOBaHMS;

« TIPOBOAWTH KOCBEHHBIC M3MEPEHUsI (PU3NYECKUX BEUYMH (TIOTHOCThH BEIIECTBA KHUJIKOCTH
U TBEPIOrO Tena, CuUjla TPEHHUS CKOJIbKEHMS, [aBJICHHME BO3]lyXa, BBITAJIKUBAIOLIAS CHIIA,
JEeUCTBYIONIAs HA MOTPYXKEHHOE B JKUIKOCTh TENO, KOAPPHUIHUEHT MOJE3HOr0 AEHCTBHS MPOCTHIX
MEXaHU3MOB), Cleays MPeIOKEHHOW HWHCTPYKLUMHU: IPU BBINOJHEHUM H3MEpeHuil coOuparh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOMN BEIMUYMHBL;

« COONIOAATh MpaBUJIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ JIabopaToOpHBIM 00OPYIOBAHUEM;

« YKa3bIBaTh NPUHIMIBI ASUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAOIINecs COCybl, OapoMeTp, phlyar, MOABMKHBIA M HEMOABMKHBINA OJIOK,
HAaKJIOHHAs MJI0CKOCTh;

« XapakTepHu30BaTh NMPUHIMIBI AEHCTBUS W3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIOpPOH Ha MX ONMHUCAHM (B TOM YMCe: MOAMUIHUKY, YCTPOUCTBO BOJOIPOBO/IA, THPABIMYECKHUIL
pecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH HAcoc, apeoMeTp), UCHOJb3ys 3HAHMS O CBOMCTBax
(bu3nyecKuXx SIBICHUN U HEOOXO0AUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o NPUBOOUTH MpUMEPbl  (HAXOAUTh HH(MOPMALMIO O MpUMEpPax) MNPAKTHUYECKOIO
MCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM KM3HU JUIsl 0OecriedeHus: 6e301MacHOCTH IpU
oOpaleHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUs 3/10pOBbsl U COOJIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHS B OKpPY’KaIOLIEH cpefie;

¢ OCYILECTBISATh OTOOP HCTOYHUKOB MHPOpMaIK B IHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUM M IYTEM CpPaBHEHUS PA3JIMYHBIX
MCTOYHHUKOB BBIJIENATh HH(POPMALIMIO, KOTOpas SBISETCS IMPOTUBOPEUMBOM WIM MOXKET OBITH
HEJIOCTOBEPHOI;

o WCHOJb30BaTh MpPH BBINOJHEHWU YYEOHBIX 3aJaHUl HAy4YHO--TIOMYJISIPHYIO JIHUTEpaTypy
(bu3nUecKoro cojepKaHus, CpaBOYHbIe MaTepHallbl, pecypchl ceTu HTepHeT, BIajieTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

« CO37aBaTh COOCTBEHHBIC KpAaTKHE NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HMCTOYHUKOB MH(OpMaIMK (PU3NYECKOTO COAEpKaHMs, B TOM 4YHUCIIEe MyOJMYHO JeiaThb KpaTKue
coOOIIeHUs O pe3ylbTaTaX IMPOEKTOB WJIM YYeOHBIX HCCIAEAOBaHUM, NpPU STOM TIPaMOTHO



UCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIA anmapar Kypca (UM3HKH, CONPOBOXAATH BBICTYILICHUE
MpE3EHTALMEN;

o TpPU BBIIOJHEHWU YYEOHBIX IMPOEKTOB M HCCICNOBAHMW DPACHpPENeNsATh OOSI3aHHOCTH B
IpyIIe B COOTBETCTBUM C ITOCTABICHHBIMM 33Ja4aMH, CIEIUTh 3a BBIIIOJHEHUEM IUJIaHA JIEUCTBUM,
aJIecKBaTHO  OIICHMBaThb COOCTBEHHBIH BKJIaJ B  JCSATENBHOCTb TPYMIMbI, BBICTPAaUBATh
KOMMYHHMKATUBHOE B3aUMOJIEHCTBUE, yUUTHIBasi MHEHUE OKPYKAIOIIHX.

K koHmy oOyuenuss B 8 Kiacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHHI:

e WCIIOJIB30BAaTh IIOHATHUS: Macca W pa3sMepbl MOJIEKYJ, TEILUIOBOE JBHUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HbIEC Tea, HACKIILECHHBIN U
HEHACBIUICHHBIA Map, BJIAXHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSS D3HEPIUs, TEIUIOBOU
JIBUTATENb, J3JEMEHTApPHBIM DSJEKTPUYECKUM 3apsijl, JJIEKTPUYECKOE TMOJie, NPOBOJHUKH U
JTUAJIEKTPUKHU, TOCTOSHHBIN JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

o pazinyaTh SBJIEHUA (TEIUIOBOE pAacCIIMPEHME U C)KaTue, TeIUlolepeaaya, TEeMIoBoe
paBHOBECHE, CMAauuMBaHWE, KaNWUIIPHbIE SBJICHUS, HWCIApPEHHUE, KOHJEHCAlMs, IUIaBJICHUE,
KpucTtainu3anus (OoTBepAeBaHHE), KHIIEHHE, TeIulonepenaya (TerIonpoBOAHOCTh, KOHBEKIIUS,
U3Iy4eHUE), SJIEKTpU3alMs TeJ, B3aUMOJICHCTBUE 3apsioB, JACUCTBUS SJICKTPUUECKOTO TOKa,
KOPOTKOE 3aMblKaHHE, B3aUMOJAECHCTBUE MAarHWTOB, JEHCTBUE MAarHUTHOIO IOJS HAa IMPOBOAHMK C
TOKOM, 3JIGKTPOMAarHUTHasT MHAYKLHSA) 110 ONMCAHMIO UX XapaKTEPHbIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHX JaHHOE (PU3NYECKOE SBICHUE;

+ pacro3HaBaTh NPOSBICHHE W3YUYCHHBIX (DU3MUECKUX SIBICHUN B OKPYKAIOLIEM MHPE, B TOM
yrcie (U3NYecKHe SBJICHUS B MPHPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUISIPHBIC SBJICHUS B
NpUPOJIe, KPUCTAJUTBI B Tpupoje, u3inydeHue ConHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe POCHI, TYMaHa, WHEs, CHEra, SJIEKTPUYECKHE SBJICHHS B aTMocdepe, IEeKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE T0Jie 3eMiTu, Apei( MOIHCOB, POJIb MATHUTHOTO TOJISI AJIS KU3HU
Ha 3emJie, MOJISPHOE CUSHHE, IIPU 3TOM NEPEBOAUTHIIPAKTUYECKYIO 337a4y B y4EOHYIO, BBIIEIATh
CYIISCTBCHHBIC CBOMCTBA (IPU3HAKH ) (PU3NICCKUX SBICHUIA;

o OIHUCHIBATh H3y4YCHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS, UCIONb3Ys (hu3nyecKue
BEJIMYUHBI (TemIepaTypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI, yAeTbHAas TEIIOEMKOCTh
BELIECTBa, yJeJbHAas TEIUIOTA IUIaBJICHUS, yeNbHasl TEII0Ta NapooOpa3oBaHusl, yAelbHas TErjaoTa
CrOpaHHs TOIUIMBA, KOA()(PUIMEHT MOJE3HOro JCHCTBUS TEMJOBOW MaIllMHBI, OTHOCHTENIbHAs
BIQXKHOCTh BO3[yXa, OJJIEKTPUYECKUI 3apsja, CHJa TOKa, DJJIEKTPUYECKOE HAIPSIKEHHE,
COIIPOTHBIIEHUE TPOBOJHUKA, YIEIbHOE COMPOTUBJIECHUE BeIleCTBa, paboTa W  MOIIHOCTb
ANEKTPUYECKOTO TOKA), PU ONKCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUM CMBICT MCIIONIb3yEMbIX
BEJIMYMH, 0003HAU€HUs U €IMHULBI (PU3MUECKUX BEJIWYMH, HAXOAUTHb (OPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTHh TpaduKu H3y4YEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

« XapakTepHu30BaTh CBOICTBa Tell, PU3NYECKUE SBJICHUS M MPOLECCHI, UCIOJIb3Ys OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOPHM CTPOEHHUS BELIECTBA, NMPUHIUI CYNEPIIO3ULIUN
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa A1 yJacTKa LEeMnH, 3aK0OH
Jlxoyns—JleH1a, 3aKOH COXpaHEHUs SHEPTUH, TIPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA
1 3aIlMCBIBATh €r0 MaTEMaTHUECKOE BhIPAXKEHUE;

o OOBACHATH (M3NUYECKUE MPOLECCHl U CBOICTBA TEJ, B TOM YHCII€ U B KOHTEKCTE CHUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh NPUUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOrMYecKMX IIaroB ¢ Omopoi Ha 1—2 W3yYeHHBIX CBOMCTBA (HU3MUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pewaTh pacu€THbIC 3a/1a4l B 2—3 JEHCTBUS, UCIOB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHaiM3a YCJIOBUS 3a/aydl 3alUChiBaTh KPAaTKOE YCJIOBHE,



BBISIBJIATh HENOCTATOK JIAHHBIX JUIS pEIeHMs 3aJadd, BbIOMpAaTh 3aKOHbl U (OPMYIIHI,
HEOOXOoAUMBIE JUIsl €€ pEeLIeHHs, MPOBOAUTH pPAcYETbl M CPAaBHUBATH IIOJIyYEHHOE 3HAYCHHE
($u3N4eCcKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

« pacrno3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh NPU HNOMOLIM (U3NYECKUX METOJIOB,
UCIOJb3ysl ONMCAHUE HCCIEAOBAaHMS, BBIICIATh IPOBEPAEMOE MPEANOJIOKEHHE, OLECHUBAThH
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUS, JIENIaTh BBIBOIBL;

¢ TIPOBOAMTH ONBITHI MO HAOIIOACHUIO (PU3UYECKUX SBICHUN WM (PU3UUECKUX CBOUCTB Tl
(KanWJUIApHBIE SBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3[yXa OT €ro 00bEMa, TeMreparypbl, CKOPOCTH
Iporecca OCThIBAHUS M HAarpeBaHUs NpPU H3IYyYEHHU OT LBETa M3JIydarouleld (IOoIIomaromiei)
IIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BO/BI OT TEMIEPATYPHI JKUJKOCTH U IJIOLIAAHN €€ TOBEPXHOCTH,
NIEKTpU3alMs Tl M B3aUMOAECHCTBHE 3JIEKTPUYECKHX 3apsiioB, B3aUMOJEHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJM3alisl MArHUTHBIX IOJEH MOCTOSHHBIX MAarHUTOB, JAE€HCTBHS MAarHUTHOTO IOJIS
Ha IMPOBOJHUK C TOKOM, CBOWCTBA JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIATElNsl MOCTOSHHOIO
TOKa): (hOPMYIHPOBATH MPOBEPSIEMbIe MPEANOI0KEHUSA, COOMPATh YCTAaHOBKY M3 IMPEIOKEHHOTO
000pyZI0BaHUs, OIKMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOBI;

« BBIIOJHATH NPSAMbIE U3MEPEHHs TEMIEPaTypbl, OTHOCUTEIbHON BIaXXHOCTH BO3yXa, CHIIBI
TOKA, HaIPSDKEHMsI C UCIOJIb30BAHUEM aHAJIOIOBBIX MPHOOPOB U JATUYUKOB (PU3UUECKUX BEJIUYHUH,
CpaBHUBATh PE3YJIbTAThl U3MEPEHUI C YUETOM 3a/1aHHOM a0COJIFOTHOM MOIPEIIHOCTH;

o TPOBOAWTH HCCIECJOBAHUE 3aBHCUMOCTH OJHOW (PU3UYECKOH BEIWYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUl (3aBUCUMOCTb CONPOTUBIICHUS MPOBOJHUKA OT €ro JJIHHBI,
IUIOINAM TONEPEYHOI0 CEUYEHUS U YAEIbHOIO CONPOTHUBIICHUS BEIECTBA POBOJHHMKA, CHJIBI TOKA,
UIYHIETr0 Yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha IPOBOJHUKE, UCCIIEJOBAHHUE MOCIIEI0BATEILHOTO U
[apajuIeIbHOTO COEIUHEHUH MPOBOJHUKOB): IJIAHUPOBATh MCCIIEOBAHUE, COOMPATh YCTAHOBKY U
BBINOJIHATh MU3MEpPEHUs, CleAys NPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaTbl MOJy4YEeHHON
3aBUCUMOCTH B BUJIE TaOJIUI] U I'paMKOB, JeJaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEI0BaHMS;

o TPOBOAWTH KOCBEHHBIE W3MEpPEHHS (U3NYECKUX BEIMYUH (yAETbHAs TEIIOEMKOCTD
BEIIECTBA, COIPOTUBIICHUE ITPOBOJIHUKA, pad0OTa U MOIIHOCTb JIEKTPHUUECKOr0 TOKA): INIAHUPOBATh
U3MEpEeHus, cOOMpPaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys NMPeJUI0KEHHOM HHCTPYKLUHU, U
BBIUHCIIATh 3HAYEHNUE BEIINYNHBI,

« coOMIoAaTh MpaBUila TEXHUKH 0€30IaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

+ XapakTepHu30BaTh NMPUHIMIBI AEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIOpOM Ha MX OMMCaHUs (B TOM YHUCIIE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBasi TypOuHa,
amIepMeTp, BOJBTMETP, CUETYMK 3JIEKTPUYECKOM SHEpruH, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPBI), SIEKTPUUECKUE PETOXPAHUTETH, dJIEKTPOMArHmr,
ANIEKTPO/ABUraTENb MOCTOSHHOTO TOKA), WCIOJIb3YSl 3HAHUS O CBOMCTBaX (PM3MUECKUX SIBICHUU U
HE00X0AuMble PU3NUECKHE 3aKOHOMEPHOCTH;

+ Ppacro3HaBaTh NPOCTbIE TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENbHbIE IPUOOPHI 110 CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHEIO CrOpaHMsl, 3JEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX Lenel ¢
MOCJIeI0BAaTENbHBIM M MapaJlIeIbHBIM COCTUHEHUEM AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYECHUs
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

o TPUBOOUTH MpUMEpPHl  (HAXOAUTh HHGOPMALMIO O MpUMEpax) MNPAKTHUYECKOTrO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHHUM B MOBCEIHEBHOMN KU3HU ISl oOecrieueHns 0e30MacHOCTH pU
oOpaleHnu ¢ NpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS M COOIIOACHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYKAIOLIEN CPEIE;

¢ OCYIIECTBISATh MOUCK MHPOpMaUK (U3MUECKOTO cojaepkaHus B VIHTepHeTe, HA OCHOBE
MMEIOLIUXCS 3HAHUNA U MYTEM CpaBHEHHUS JOTOJHUTEIbHBIX UCTOYHUKOB BBIACIATH UH(OpMAIHIO,
KOTOpasi SIBJISETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM;



« HCIIOJIb30BaTh INPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO--TIOMYJSIPHYIO JIUTEpaTypy
(bu3MIecKoro cojepKaHus, CIpaBOYHbIE MaTepHaIIbI, pecypchl ceTu HTepHeT, BIajieTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JaBaTb COOCTBEHHbIE IIMCbMEHHBIE W KpaTKUE YCTHbIE COOOILEHHs, 0000mas
MHGOPMALMIO U3 HECKOJbKHUX HCTOYHHUKOB (DU3MUYECKOIO COAEp)KaHUS, B TOM 4YMCIE IyOJINYHO
IIPEJICTABIIATh PE3YIbTAThl IPOSKTHOM UM UCCIIE0BATEIbCKOMN AESITEIbHOCTH, IPU 3TOM I'PaMOTHO
WCTOJIb30BAaTh M3YYEHHBI MOHATHUIHBIN ammapar Kypca (DM3HMKH, CONPOBOXIATH BBICTYIUICHUE
Mpe3eHTalNEH;

o INpU BBIIOJHEHUH Y4YEOHBIX NPOEKTOB U HCCIENOBAaHUH (PU3HYECKHX IPOLIECCOB
pacripenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/la4aMH, CIECIUTH 32
BBIIIOJTHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €T0, aIEKBATHO OLICHUBATH COOCTBEHHBIN BKJIA]
B JICSATEIbHOCTb TPYIIIbI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, IIPOSIBIISISI TOTOBHOCTh
paspematb KOH(IUKTHI.

K koHmy oOydenuss B 9 Kjacce mpenMeTHBIE pe3yiabTaTbl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUM:

o HCIIOJIb30BaTh IMOHATUS: CHUCTEeMa OTCY€Ta, MaTepualibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JBWXKEHMs, Aedopmanus (ympyras, IUIacTUYecKas), TpEeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M NEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPIIOE TEJO, LEHTP TSHKECTH TBEPAOTO TENa, PAaBHOBECHE, MEXaHMYECKUE KOJIEOAHHWS M BOJIHBI,
3BYK, MH()pa3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, I1IKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M AAJbHO30PKOCTb, CIIEKTPhI MCITyCKaHHs M HOIJIOIIEHMs, alb(a-, OeTa- U ramma-
U3JIy4€HUsl, U30TOIBL, SJIepHasi JHEPreTHKa;

o paznuyaTh sABJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MaJieHUE TeJl, PABHOMEPHOE JBMKEHHUE
[0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTUBHOE JBIIKEHHE, KoyieOaTelnbHOEe JIBUKEHUE
(3aTyxarolMe U BBIHYKJEHHbIE KOJeOaHUs), pe30HAHC, BOJHOBOE JBUKEHHE, OTPaXKCHHE 3BYKA,
MPSIMOJIMHENHOE paclpoCTpaHEHHE, OTPaXEHHE U IPEJIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpPaKCHHE CBETa, pa3joXeHHe OeNoro cBera B CHEKTP M CIO0XKEHUE CHEKTPaJbHBIX I[BETOB,
JUCIIEpCUsl CBETA, ECTECTBEHHAs pPAaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOTO CIIEKTpa
U3JIy4yeHUs) MO ONMMCAHMUI0O UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLINX
JTaHHOE (PU3MUECKOE SBIICHUE;

+ Ppacro3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3MUYECKUX SIBIECHUM B OKpYXarolleM Mupe (B TOM
yuciae (U3NYECKue SBJICHHUS B NPUPOJE: NMPUIUBBI U OTJIUBBL, JBM)KeHUE IulaHeT CoJHEYHOMH
CUCTEMbI, PEaKTUBHOE [BUXEHHME JKHUBBIX OPraHM3MOB, BOCIPUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSCEHNE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 3X0, I[BE€Ta T€J, ONTHYECKUE SBJICHUS B MPUPOJE,
Ouosiornyeckoe JEHCTBHE BHJIUMOIO, YIbTPa(pHUOIETOBOIO U PEHTIEHOBCKOIO H3IyYEHHUH,
€CTECTBEHHBII pajinOaKTUBHBIN (OH, KOCMUYECKUE JIyUH, paJAUOAKTUBHOE M3JIyuY€HHE MPUPOIAHBIX
MUHEPAJIOB, IEHCTBUE PaJUOAKTUBHBIX M3JIyY€HUH HAOPraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUThH
MIPAKTUYECKYIO 3aJjauy B Y4eOHYIO0, BBIJENATh CYLIECTBEHHbIE CBOMCTBA (NpU3HAKU) (PU3MUECKUX
SIBIICHUI;

« OIUCHIBATh H3Yy4YCHHbIE CBOWCTBA TeNl M (DU3UYECKHE SIBICHUS, HCIOJB3YS (U3NUECKUE
BEJIMYMHBI (CpPEelHsAsS U MTHOBEHHas CKOPOCTh Tejla IPU HEPABHOMEPHOM JBH)KEHUH, YCKOPEHHE,
nepeMenieHne, myTh, YrioBas CKOPOCTh, CHjla TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpEHUE
CBOOOJHOTO TaJeHUsi, BEC Tela, MMITyJbC Teja, UMIYJIbC CHIIbI, MeXaHudeckas paboTa u
MOIIHOCTb, ITOTEHIMAJIbHAS HEPIHsl TeJa, MOAHITOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHASL
SHEPTrUsl CKATOW MPYKUHBI, KHHETHUECKas DHEPrus, MOJHAs MeXaHW4ecKas SHeprus, Mepuoj u
yacToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb
MIPEIOMIIEHUSI CPEeJibl), IPU OMUCAHUM MPABUIBHO TPAKTOBATH (DU3MUECKUI CMBICI UCIOIb3YEMBIX



BEIMYMH, 0003HAYEHUs U €IUHMLBI (PU3NYECKUX BEIMYUH, HaXOIUTh (OPMYIbI, CBS3bIBAIOILUE
JaHHYI0O (U3MYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTHh TpauKH H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

e XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHHS M IPOLIECCHI, HMCIOJIb3Ys 3aKOH
COXPAHEHMs SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMs, NMPHUHLMUI CYNEPHO3ULIUN CWJI, MPUHLUI
oTHOcUTeNbHOCTH ["anmes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs1 UMITYJIbCa, 3AKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3aps10BOT0 U MAaCCOBOTO YHMCEN IIPU SACPHBIX PEAKIUSAX,
IpU 3TOM JaBaTh CJIOBECHYI (DOPMYJIMPOBKY 3aKOHa W 3allUChIBaTh €ro MaTeMaTH4ecKoe
BBIPa)KEHUE;

o OOBACHATH (PU3UUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CHUTYaIlHid
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO--CIICACTBEHHBIC CBSI3H, CTPOHTH
00BsCHEHHE M3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpOH Ha 2—3 HM3YYCHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

o pewmaTh pacu€THbIE 3a7aud (ONUPAIOILIMECS HA CUCTEMY M3 2—3 ypaBHEHMI), UCIIOJIb3Ys
3aKOHBI U (HOPMYJIBI, CBSA3bIBAIONINE (PU3UYECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3aJauu
3allUCBhIBaTh KpaTKOe YCJIOBUE, BBIABIATH HEJOCTAIOIIME WIM W30BITOUHBIC JAaHHBIE, BBIOMPAThH
3aKOHbl U (QOpMyJbl, HEOOXOAMMbIE JJs pELIeHHs, IPOBOAUTh pPACUETHI M  OLIEHUBATh
PEATMCTUYHOCTD MOJYYSHHOTO 3HaUCHUSI (PU3MUECKON BEIIMYHMHEI,

+ pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTHh MPH MOMOIIM (PU3UIECKUX METOJIOB,
UCMOJNb3ysl ONMCAHUE WCCIEAOBAHMs, BBIICIATh IPOBEPAEMOE IPEANOJIOKEHHE, OLECHUBATh
IPAaBUIBHOCTh IOpsAJKA TIPOBEJACHUS MCCIENOBaHMA, Je€laTh BBIBOJABI, HHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

¢ TIPOBOAMTH ONBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUN WM (PU3UUIECKUX CBOUCTB TeEI
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHsI SHEPruH, 3aBUCHUMOCTb IIepuoja
KoJIeOaHUH NPYKUHHOI'O MasTHUKA OT Macchl Ipy3a U *KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTATYIBI MaJIbIX KOJIEOaHUH, MPSMOJIMHEHHOE PacIpOCTPAHCHHE CBETA, PA3JIOKCHHE OEIoro
CBETa B CIEKTpP, U3yUEHHE CBOWCTB M300pa)K€HHUsS B IUIOCKOM 3€pKaje U CBOWCTB HM300pa)KCHUs
npeaMera B coOuparomiel JuH3e, HaOMI0IeHHe CIJIOUIHBIX M JIMHEHUYaThIX CIIEKTPOB M3IIyYEHMS):
CaMOCTOSITENILHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyHOBaHMsS, OMMCHIBATH XOJ
OTIBITA M €T0 PE3YNbTaThl, POPMYIUPOBATH BEIBOJIBL;

¢ TIPOBOAUTH NMPU HEOOXOIUMOCTU CEPUIO MPSAMBIX U3MEPEHUMN, ONPEEIssl CpeJHEe 3HaUCHHE
u3MepsieMoil BenuuuHBl ((POKYCHOE pacCTOsHUE CcoOMparomiel JHMH3bI), OOOCHOBBIBATH BHIOOP
crioco6a nu3MepeHus (M3MepUTEIbHOro Mprbdopa);

o+ TIPOBOIMTH HCCIIEAOBAHUE 3aBUCUMOCTEH (DPM3NIECKUX BEIMYHH C UCIIOIB30BAaHUEM IMPSIMBIX
M3MEpEeHUH (3aBUCHMOCTh TYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM IBIKEHHHM 0€3 HadallbHOU
CKOpOCTH, Iepuojia KonebaHUH MaTeMaTH4ecKoro MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH YIia
OTpPaXKEHMsI CBeTa OT YIjla MaJeHHs M yIjla NpejJOMJIEHUS OT yrjla NaJeHus): IUIaHUPOBaTh
HCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY, (PUKCHUPOBATH pPE3YyJbTaThl MOJYyYEHHOU
3aBHCUMOCTH (PM3MUECKUX BEIMYHMH B BUAE TaOIHIl U TpaduKOB, IeNaTh BBIBOJBI IO Pe3yIbTaTaM
HCCIIE/I0BaHMS;

« TPOBOAMTH KOCBEHHbIE M3MEPEHUsI (U3NUECKUX BEITUYUH (CpPeIHsst CKOPOCTh M YCKOpPEHHE
TeNa MpPH PaBHOYCKOPEHHOM JIBHKEHHH, YCKOPEHHE CBOOOJHOTO TaJeHUs, )KECTKOCTh MPYKHUHEI,
KO3 (ULUEHT TpeHUs CKOJIbXKEHUs, MeXaHuyeckas paboTa M MOIIHOCTb, YacTOTa MU TEPUOJ
KoJIeOaHUH MaTeMaTHYECKOro U MPY>KUHHOTO MasTHUKOB, ONTHYECKasl cujla coOOMparolei JHH3bI,
palMOaKTUBHBIA (DOH): MIAHUPOBATH W3MEPEHUs, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJIHATh MU3MEPEHHs, CIEAYS MPEATIOKCHHON WHCTPYKIMH, BBIYUCIISTh 3HAYCHUE BEITUYMHBI U
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YNIbTAThI C YUETOM 3a/1aHHOM MOrPEIIHOCTH U3MEPEHUI;

« coOMIOAATh MpaBUIa TEXHUKH 0€30IaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;



¢ pa3nIuyaTh OCHOBHBIC NMPU3HAKU M3YyYEHHBIX (PU3NYECKUX MOJENEH: MaTepualibHas TOYKa,
aGCOHIOTHO TBépIIOe TCJIO0, TOYEYHBIM MCTOYHUK CBCTa, JIy4, TOHKAad JIMH3a, IJIaHCTapHasA MOJCJIb
aTOMa, HYKJIOHHAasl MOZI€JIb aTOMHOTO $1/1pa;

¢ XapaKTepHu30BaTh NMPUHIMIBI ACHCTBUS W3YUCHHBIX MPHUOOPOB U TEXHUUYECKHX YCTPOUCTB C
OMoOpol Ha WX omnucaHus (B TOM 4YHUCIE: CHOUIAOMETP, AATYUKU IIOJIOKEHUS, PACCTOSHUSA U
YCKOpPEHUS, paKeTa, IX0JIO0T, OYKHU, TIEPUCKOI, PoToanmapaT, ONTHIECKHE CBETOBOIBI, CIIEKTPOCKOI,
JI03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O CBOWCTBAX (UINYCCKUX SIBICHUUW U
HeoOxouMBble (hU3HUECKHe 3aKOHOMEPHOCTH;

¢ UCIOJB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKHUX MPOLIECCOB MPH PEIICHUH Y4eOHO--TIPAKTHYECKUX
3aja4, ONTUYECKUE CXEMbI JJISi MOCTPOSHHsS M300paKEHHW B IUIOCKOM 3epKaje M coOuparomei
JIUH3E;

o TPUBOIUTH MNpUMEPbl  (HAXOAUTh HH(MOPMALMIO O MpPUMEpax) MPAKTHUYECKOTro
HUCITOJIB30BaHUA (1)I/ISI/II-IGCKI/IX 3HAaHUU B HOBCGI[HGBHOﬁ KHU3HU OJIA oOecrieyeHus 6630HaCHOCTI/I npu
oOparteHuu ¢ mpudopamMu ¥ TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHCHHSI 3JI0POBbSI U COOIIOICHUS
HOPM PKOJIOTUYECKOTO MOBEJICHHS B OKPY’KaIOIIEeH cpee;

o OCYIIECTBISTH TMOUCK uHPOpMaMK  (uU3MYECKOro coaepkanus B MHrepHere,
CaMOCTOSITENILHO (HOPMYIHPYs TTOMCKOBBIA 3aIPOC, HAXOIUTh MYTH ONPEACICHUS JOCTOBEPHOCTH
HOHy‘IGHHOﬁ HHq)OpMaHHH Ha OCHOBC UMCIOIIIUXCA 3HAHUU U JOIIOJIHUTECIBbHBIX HCTOYHUKOB,

+ WCIOJBH30BaTh MpPH BBINOJHEHUH YUEOHBIX 3aJaHUil HAYYHO--TIOMYJSPHYIO JIUTEPATypy
(buU3MYECKOTO CONIep:KaHus, CIIPAaBOYHBIE MaTepUalbl, pecypchl ceTu HTepHeT, BIajeTh npuéMamMu
KOHCIIEKTHPOBaHUS TEKCTa, TpeoOpa3zoBanus MHPOPMAIIUHN U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3aBaThb cOOCTBEHHBIE MUCHMEHHEIE U YCTHBIC COO6HI€HI/I$I Ha OCHOBE I/IH(l)OpMaIII/II/I u3
HECKOJIbKUX HMCTOYHHKOB (DU3MUECKOTO COACpKAHMs, MyOIMYHO NPEACTABISATh PE3yIbTaThl
MIPOEKTHOM WJIM UCCIIEeI0BATENIbCKON JIEATENBHOCTH, IPU 3TOM IPAMOTHO HUCIIOJIb30BAaTh U3yYCHHBIN
MOHATUMHBIN anmnapar u3y4yaeMoro paszena (pU3uKyu U CONpPOBOXKIATh BBICTYIUIEHUE MpPE3eHTaluen
C Y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

I1l. TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA
AKAJIEMUYECKHX YACOB, OTBOJUMBIX HA OCBOEHUE KAXKJIOW TEMbI
YYEBHOI'O TIPEJMETA «®U3UKA»

7 kjaacc

HaumeHoBaHue pa3ie/ioB U TeM Koa-Bo | DiaexrtponHslie (uudpoBbie)

Ne i/
NMPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypChl

Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPY:KaK0IIEro Mupa

11 dusnka - HayKa 0 IpUpoe 2 https://m.edso0.ru/7f416194
1.2 du3nyecKkue BeTUINHBI 2 https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 https://m.edsoo0.ru/7f416194
Hroro no pasneny 6

Paspnen 2.1lepBoHayasibHbIe CBEICHUS O CTPOCHUH BeLeCTBA

2.1 CtpoeHue BelecTa 1 https://m.edso0.ru/7f416194
0  BIKCHHE U B3AMMOJCHCTBUE HacTHIL 2 hitps://m.edso0.ru/7fA16194

BEIIIeCTBA

2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.edso0.ru/7f416194
Hroro no pasneny 5
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Pa3nen 3./IBu:xeHre u B3auMo/ieiicTBUE TeJl

3.1 MexaHn4ecKoe ABUKEHHE 3 https://m.edso0.ru/7f416194

3.2 Wuepius, Macca, INIOTHOCTh 4 https://m.edsoo.ru/7f416194

3.3 Cuna. Buge! cun 14 https://m.edso0.ru/7f416194

Hroro no pazueny 21

Pa3nea 4./laBnenne TBEPABIX TeJl, AKUAKOCTEH U ra3o

4.1 Hlapierye. llepeniaua AaBICHHA TBEPILIMHU 3 https://m.edsoo.ru/7f416194
TEJIaMU, XUJKOCTSIMH U Ta3aMu

4.2 JlaBiieHue KUIKOCTH 5 https://m.edso0.ru/7f416194

4.3 ATMmochepHOe JaBiIeHHE 6 https://m.edsoo.ru/7f416194

4.4 HeﬁCTBIfe PRIAIKOCTH 1 rasd Ha 7 https://m.edsoo.ru/7f416194
MOTPYXEHHOE B HUX TEJO

Uroro no pazneny 21

Pa3znea S5.PaboTra u MOIIIHOCTB. JHEPIUs

5.1 PaGoTa 1 MOIIHOCTH 3 https://m.edso0.ru/7f416194

5.2 ITpocThic MEXaHU3MBI 5 https://m.edsoo.ru/7f416194

5.3 MexaHu4uecKas SHEPrHus 4 https://m.edsoo.ru/7f416194

Wtoro no pazneny 12

PesepBHOE Bpems 3

OO01mee KOJIMYECTBO YAaCOB MO MPOrpamMme 68

8 kiace
Ne ni/nt HaumenoBaHue pa3iejioB U TeM Koa-Bo | JuaexrTponHble (HH(ppoBHIE)
NMPOrpamMmbl 4yacoB o0pa3oBaTebHbIE PECYPChI

Paznen 1.TennoBble siBJIeHUs

1.1 CTpoeHue 1 CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce

1.2 TernoBbIe POIECCHI 21 https://m.edsoo.ru/7f4181ce

Hroro no paszneny 28

Pa3nes 2.2yieKTpryecKre 1 MATHUTHBIC SIBJICHHUS

2.1 aﬂeKTqueCKmi 3apA/IBI. 3apKCHHbIC TeNa 7 https://m.edsoo.ru/7f4181ce
Y X B3aUMOJICHCTBUE

2.2 [TOCTOSTHHBIH AIEKTPUUSCKHIA TOK 20 https://m.edsoo.ru/7f4181ce

2.3 MarauTHbIE SIBIICHUS 6 https://m.edsoo.ru/7f4181ce

2.4 DNeKTpOMAarHuTHAs MHIYKIUS 4 https://m.edsoo.ru/7f4181ce

Hroro no paszneny 37

PeszepBHOe Bpemst 3

O01mee KOJIMYECTBO YaCOB 10 IPOorpamMme 68

9 knacc
Ne ni/nt HanmeHnoBaHMe pa3je/ioB U TeM Kon-Bo | DaexkrponHbie (uudposbie)
NMPOrpamMMblI yacoB odpa3oBaTebHbIE PeCypPChI

Pa3zpgen 1.Mexanndeckue siBJCHUA

11 MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro 10 hitps://m.edsoo.ru/7f41a4a6
OTTHCAHUS

1.2 B3aumoeiicTBre TeI 20 https://m.edsoo.ru/7f41a4a6
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1.3 3aKOHBI COXPAaHCHHS 10 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40

Pa3zpen 2.Mexanndeckue KoJ1e0aHus U BOJIHEI

2.1 MexaHnuecKue KojaeOaHus 7 https://m.edsoo.ru/7f41a4a6
2.2 MexaHHYECKUE BOIHBI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3.3J'[eKTp0MaFHI/ITHOC moJie " 3JICKTPOMAarHuTHLIC

BOJIHBI

3.1 ICKTPOMArHHTHOE N10JIE 6 https://m.edsoo.ru/7f41a4a6
AJIEKTPOMATrHUTHBIC BOJIHBI

Hroro mo pazneny 6

Pasnen 4.CBeToBbI€ SIBJIEHUS

4.1 3aKOHBI PacpOCTPaHECHUS CBETA 6 https://m.edsoo.ru/7f41a4a6

4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 https://m.edsoo.ru/7f41a4a6

4.3 Paznosxenue 6€I0ro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6

Htoro no pazneny 15

Pa3pen 5.KBaHTOBLIE IBJICHUSA

5.1 HcnyckaHue U MOTJIONICHUE CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a6

5.2 CTtpoeHre aTOMHOTO sipa 6 https://m.edsoo.ru/7f41a4a6

53 SInepHble peakiun 7 https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 17

Pa3nes 6.IloBTOpuTE/ILHO-00001IAOIINH MOIYIb

6 HosTopenne n obobuenne conepxannus 9 https://m.edsoo.ru/7f41a4a6
Kypca ¢usmku 3a 7-9 kinacc

Wtoro no pazneny 9

OO0111ee KOJIMYECTBO YaCOB M0 MPOrpaMme 102
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