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HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma no ¢u3rke Ha ypoBHE OCHOBHOrO OOIEro oOpa3oBaHUs COCTaBJIeHa Ha
OCHOBE TIOJIOXKEHHUI U TpeOOBaHM K pe3yjbTaTaM OCBOEHHUsSI Ha 6a30BOM ypOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpammel, mnpeacTaBieHHbIXx B @I'OC OOO, a Takxke ¢ yd€ToMm
dbenepanbHOlt pabodeil mporpamMmbl BocriuTanus ¥ KoHIENIuu mpernoaBaHuss yaeOHOTO
npenmera «Ou3nKay.

ConepxaHue  mporpaMMbl 10  (QU3MKE  HampaBieHO Ha  (opMupoBaHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYalOLUXCSd U OpraHU3alui0 U3y4eHUs] PU3MKHU Ha
NesTEIbHOCTHOM OCHOBE. B mporpamme 1no (pu3uKe y4UTHIBAIOTCS BO3ZMOXHOCTH Yy4€OHOTO
npeaMera B peanuzanuu TpedboBanuii GI'OC OOO k miIaHUPYEMBIM JUYHOCTHBIM U
METaNpeMETHBIM  pe3yjbTaTaM OOy4eHMs, a TakKe MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX IIPEIMETOB HA YPOBHE OCHOBHOI'O OOLIETO 00pa30BaHUS.

[Iporpamma 1o (U3MKE YCTaHaBIMBAET pacHpeiesieHue ydyeOHOro Marepuana Io
rogaM o0y4yeHus: (o Kiaccam), MpeAIaraeT IPUMEPHYIO IMOCIEI0BATEIbHOCTh U3YUEHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOTO COAEpPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUYarOIUXCS.

[IporpamMma no ¢u3uke paspaboTaHa ¢ LEIbIO OKa3aHMUS METOAMYECKOW IMOMOIIU
YUHTEIIO B CO3IaHUH paboyeild MporpaMMsl 10 y4eOHOMY MPEAMETY.

®u3uka SBISETCS CHCTEMOOOPA3YIOMIMM [JIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEeIMETOB, TOCKOJBbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHMI,
U3y4aeMbIX XUMHEH, OMoJIoTHel, acTpoHOMuUeH 1 (u3udeckoit reorpadueif, BHOCUT BKJIA]
B €CTECTBEHHO-HAyYHYI0 KapTUHY MHUpa, MPEJOCTaBisieT Haumbojee sCHble 0oOpa3ibl
MPUMEHEHUsI HAYyYHOTO METOJa MO3HaHWs, TO €CTh CHoco0a MOJIy4YeHUs JAOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 THaBHBIX 3amad  (u3udeckoro oOpa3oBaHUST B CTPYKType OOIIEro
o0Opa3oBaHMs COCTOUT B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTU U MHTEpeca K
HayKe y 00y4arommxcsl.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE IMpPEANOJaraeT OBJAJECHUE CIEAYIOMINMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

Hay4YHO OOBSCHSTH SIBJICHUS;

OLICHHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

UHTEPIPETUPOBATh JAaHHBIE M HMCIIOJIb30BaTh HAay4HBIC JIOKA3aTENbCTBA JUISI MOJIYHYCHUS
BBIBOJIOB.

[enu u3yuyenus: (U3MKU Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs OINpenecHbI B
Konnenmuu mnpenogaBanusi yueOHoro mpeamera «®dusuka» B 00pa3oBaTeNbHBIX
opranm3anusx Poccuiickoit deaepanuu, peann3yomux OCHOBHbIE 0011e00pa3oBaTeIbHbIC
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porpaMmbl, yTBEpPKAEHHOW pemeHnemM Koiuternn MuHuCTEpCTBA MPOCBELICHUS
Poccutickoit @eaepanmu (mpotokoi ot 3 mekadbps 2019 r. Ne [TK-4BH).

Heau uzyyenus: pusuKu:
npuoOpeTeHre UHTEpeca U CTPEMIICHHS 00YyJarouuXcsi K HAyYHOMY U3YYEHUIO MPUPOJIBI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTAaBICHUM O HAyYyHOM METOAe To3HaHus U  (opmupoBaHUe
UCCJIeI0BATEIHLCKOIO OTHOIICHHUS K OKPY KAIOUIUM SIBIICHUSIM;
dbopMHpOBaHHWE HAYYHOIO MHUPOBO33PEHHUSI KAaK pe3yJbTaTa U3Y4YEHUSI OCHOB CTPOCHHS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;
(opMHpOBaHKE NMPEACTABICHUI O PO (PU3HUKHU JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUI;
pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oyaymieil mnpodeccuoHaIbHON
JESTEIbHOCTH, CBA3aHHOM ¢ (DU3MKOM, MOJATOTOBKA K JalbHEUIIEMY OOYYEHHIO B STOM
HaIlpaBJICHUU.

JlocTkeHrne 3TUX 1enell mporpaMmbl MO (PU3UMKE HA YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a1a4:
npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHMYECKUX, TEILIOBBIX,
AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MPUOOPETECHUE YMEHUN OMUCHIBATh U OOBSICHATh (PU3UUECKUE SIBJICHUS C MCIOJIb30BAHHEM
ITOJTyYEHHBIX 3HAHUU;
OCBOEHHE METOJIOB PpEIICHUS MPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BAHHEM
(bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE yMEHUW HAOIIOATh MPUPOJHBIC SIBICHUS U BBIMOJHATH OIBITHI, JIAOOPATOPHBIC
paboThl M HKCIEPUMEHTAJbHBIE HCCIEAOBAHHUS C HCIOJb30BAHUEM H3MEPUTEIBHBIX
pUuOOPOB;
OCBOCHHE TPUEMOB pPaboThl ¢ wuHPOpManuenr ¢(U3NUECKOro COJIEpkKaHUs, BKIIOYAs
UHGOPMAITUIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3MKH, aHATN3 U KPUTHUUECKOE OIICHHUBAHUE
uH(popMaIuy;
3HAKOMCTBO CcO cdepaMu MpodeccCuoHaIbHON JeATeTbHOCTU, CBS3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJOTUSIMHU, OCHOBAHHBIMH Ha TIOCTHXKECHUSIX (PU3UUYECKON HAYKH.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust orBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIENI0), B 8 Ki1acce —
68 uacoB (2 wyaca B Hemenwo), B 9 kmacce — 102 wyaca (3 dWaca B HeJemo).

[Ipenyaraemserii B mporpamMme 1o (hU3MKe MepeueHb JIabOpaTOPHBIX PadOT W OMBITOB
HOCHUT PEKOMEHAATEIbHBIA XapaKTep, yUUTeNb JeTacT BbIOOp MPOBENCHHUS JTaOOPaTOPHBIX
paboT ¥ OMBITOB C YYETOM HHAWBHIYATBHBIX OCOOEHHOCTEH OOYyYaromuxcs, CIHCKA
AKCIIEPUMEHTAIBHBIX 3aJaHUi, MpeAiaraéMblX B PaMKaX OCHOBHOTO TOCYAapCTBEHHOTO
HK3aMeHa Mo (PU3HUKE.
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COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUU OKPY:KA0IIEro MUpa.

®usnka — Hayka o npupoje. ABneHus npupopl. PU3NUECKHUE SBICHUS: MEXAaHUYECKHE,
TEIUIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®dusznueckre BenWUYMHBL. M3mepeHue ¢uznueckux BenWYuH. DPU3NYECKUE MPUOOPHI.
[TorpemHocTh M3MEpEeHN. MexXTyHapOaHAS CUCTEMA EAUHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH M3Yy4aroT npuponay. EcrecTBeHHO-HayuHBIN
METOJ TIO3HAHUs: HAOIOJIEHHWEe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJIBIDKEHHUE THUIIOTE3,
AKCIEPUMEHT MO TPOBEPKE THUIOTE3, OOBSICHEHHWE HaOmogaeMoro sBjieHus. OnucaHue
(bU3MYECKUX SBICHUMN C TTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHn4ecKre, TEIIIOBbIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBIICHHUS.
®uznueckre TPUOOPHI W TpOLEAypa MNPSAMBIX H3MEPEHHM aHAJIOrOBBIM U LU(PPOBHIM
pUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenue 1EHbI IeJICHUS IIKaIbl U3MEPUTEILHOTO TTprbdopa.

N3mepenue paccTosIHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenue TemnepaTypbl IPU MOMOIIH KUJIKOCTHOTO TEPMOMETpA U AaTUMKa TeMIEPaTyphI.
[IpoBeneHne uccaeoBaHus MO MPOBEPKE TMIOTE3bI: NATBHOCTh MOJETA IIApUKa, MyHIEHHOIO
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIe BHICOTA MTyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIecTBa: aTOMbl U MOJICKYJbI, HUX pa3Mmepbl. ONBITHL, J10Ka3bIBAIOIIUE
JIUCKPETHOE CTPOCHUE BELIECTBA.

JBmxenue yactull BemiecTBa. CBsI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C TEMIEPATYypOil.
bpoyHnoBckoe nBmwxkenue, nuddys3us. BzaumomeicTBHe dYacTHIl BEIIECTBA: MPUTSHKECHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOCHUE Ta30B, IKHUIKOCTEHM U  TBEPHABIX
(kpucrammueckux) Tea. B3aumocBA3b MEXKIy CBOMCTBAMHU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIpHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSHUN
BOJIbI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUS.

Ha6mronenue nuddysun.

HaGmronenue sBrmeHuid, OOBIACHSIONMXCS TPUTSDKCHUEM WM OTTAJIKUBAHUEM YaCTHIL
BEILIECTBA.
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Jlabopamopuwie pabomul u onvimol.

Ornenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (GoTorpadwii).
OneIThl IO HAOJIIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. JIBuskeHue U B3aUMOJAeHCTBHE TeJl.

Mexanudeckoe JBWXKEHUE. PaBHOMEpHOE M HepaBHOMEpHOe JABMkeHuE. CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUH. PacyéT myTH 1 BpEMEHU IBUKEHUS.

SBnenne unHepuuu. 3aKOH HWHEpUMH. B3anmoneicTBHe Ten KakK MPUYMHA W3MEHEHUS
CKOpPOCTHM JNIB>KEHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. IInotHocTs BemecTBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.

Cwia Kak XapakTepUCTHKa B3auMoAeucTBusA Ten. Cuna ynpyrocth M 3akoH ['yka.
M3mepeHne cuibpl ¢ NOMOIIBIO JWHAMOMeETpa. SIBineHue TaroreHus u cwia Tsokectu. Cuna
TSDKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocts. CroxkeHue cui, HalpaBJICHHBIX I10
onHou npsmon. PaBHonercTByromas cwil. Cuia TpeHus. TpeHHe CKOJIbKEHHS U TPEHUE TTOKOS.
Tpenue B IpUpoAe U TEXHUKE.

Hemoncmpauuu.

Haburoienne MexaHn4eckoro JBUKEHUS Teja.

N3mepeHne CKOpOCTH NPSMOJIUHENHOTO ABUKCHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

HabGnronenne n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

Jlabopamopuwie pabomul u onvimol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO JABWKEHMS (IIapuka B OKUAKOCTH, MOJEIU
3JIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).

Omnpenenenne cpeHel CKOPOCTU CKOJIbKEHUS OpycKa WU IIapuKa M0 HAaKJIOHHOM MIIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TENA.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTsikeHus (Iedopmanuu) MPY>KUHBI OT
IIPUIIOKEHHOMN CUJIBI.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIBI TPEHHSI CKOJIbKEHHS OT Beca Tela u
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

HaBnenue. CrnocoObl yMEHbIIEHHWS W yBeJIWYeHUsA JaBieHus. JlaBienuwe rasa.
3aBUCMMOCTh JIaBJieHUsA Ta3a OT o0bEMma, Temmeparypbl. llepegava naBieHUs TBEPABIMU
TeJIaMu, XUAKOCTAMU M razamu. 3akoH llackans. IIHeBMaTmyeckne MamuHbl. 3aBUCHMOCTH
JABJICHUS KHUJAKOCTU OT IyOuHbl. ['mapocratmyeckuil mapamokc. CooOIarommecss Cocybl.
['unpaBauyecKkue MEXaHU3MBbI.

Atmocdepa 3emiin U atmocepHoe AamieHue. [IpuyuHBI CylIecTBOBaHUS BO3IYIIHOU
o6onouku 3emuu. OnbiT Toppuuennu. M3mepenue aTmMochepHOro NaBiieHHS. 3aBUCUMOCTh
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aTMOC(EPHOTO [IaBJIEHUS OT BBICOTHI HajJ YypoBHeM Mops. [Ipubopbl myis wu3MepeHus
aTMOC(EPHOTO JaBIICHUS.

JleficTBHE MUAKOCTH U ra3a Ha MOrpyXKEHHOE B HUX Teso. BeITankuBaromas (apXxumMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAAaBJICHUA ra3a OT TeMIEPaTypPHhI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaroiuecs CoCy/bl.

['mapaBauyueckunt mpecc.

[IposiBrieHne necTBUA aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT O0BEMA MOTPYKEHHOMW YACTH Tejla U IUIOTHOCTHU
KUJIKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYciioBue maBaHus TEI: IUIABAHWE WIM MOTPYKEHHE TEI B 3aBUCHUMOCTH OT COOTHOIICHUSA
IJIOTHOCTEW TEJa U KUJIKOCTH.

Jlabopamopuwie pabomul u onvimel.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOW B KHIAKOCTh YACTH
TeJa.

Ornpenenenne BHITAJKUBAOIIEH CUIIBL, JENCTBYIOIIEN HA TEJO, IOTPYKEHHOE B )KUIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI, IEMUCTBYIOIIECH HA TEIO B KUIKOCTH, OT
MAacCCHhI TeNa.

OMnbIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKHUBAIOIICH CHUJIIbI, IEMCTBYIOIIEH HA TEIO B
KUIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh YACTH T€Ja M OT TJIOTHOCTH >KUJIKOCTH.
KoncTpynpoBanne apeomerpa WIM KOHCTPYHPOBAaHHME JIOAKA MW OINpeleneHue  eé
IrPy30II0ABEMHOCTH.

Pasznea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MoOIHOCTb.

[IpocTeie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBecCHUs
pbruara. [Ipumenenue npaBuia paBHOBECHUS pblyara K OJIOKY. «30J0TO€ MPaBUII0» MEXAHUKH.
KIIJ] mpoctbix Mexanu3MoB. [IpocTeie MexaHU3MbI B OBITY U TEXHUKE.

Mexanndeckass sHeprus. KuHerwmyeckas W TNOTeHUHaIbHas »Heprus. lIpeBpaiieHne
OJIHOTO BHJIa MEXaHUUYECKOMN SHEPTUH B APYTrOid. 3aKOH COXPAHEHHS JHEPTUH B MEXAHUKE.

Hemoncmpauuu.

[Ipumepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenne pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBIDKCHHH Teja MO TOPU30HTAIBLHOMN
MTOBEPXHOCTH.

HccenenoBanne ycioBUil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

N3ydenne 3akoHa COXpaHEHUSI MEXAHUYECKON IHEPTUU.
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8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOECHMS BeniecTBa. Macca
U pa3Mepbl aToMOB U MOJEKyJd. OTMNbIThl, NOATBEPKAAIONIUE OCHOBHBIE TOJOXKEHUS
MOJEKYISIPHO-KUHETUUECKON TEOPHH.

Mopnenu TBEPOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucraminueckue u
amop(duble Tena. OObsICHEHHWE CBOMCTB Ta3oB, JKUJIKOCTEH M TBEPIBIX TEJl Ha OCHOBE
MOJIOKEHUN MOJEKYJSIPHO--KUHETHYeCKOW Teopur. CMauMBaHWE W KaNWUIAPHBIC SIBJICHUS.
TernoBoe pacIMpeHUE U CxKATHUE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBbIO TEIUIOBOIO JIBMKEHUS YACTHII.
Buytpennsis sHeprus. CnocoObl HM3MEHEHHUs BHYTPEHHEH OSHEpruu: TeIvionepeaadya u
coBeplleHrne padboThl. Buapbl Tenonepeaadn: TemIONpOBOAHOCTb, KOHBEKIUS, U3ITyUYEHHUE.

KonuuecTBOo TemIoThl. YaelnbHas TEIUIOEMKOCTh BEUIECTBA. TEMI000OMEH M TEIIOBOE
paBHOBecHE. YpaBHEHHUE TEIIOBOro OanaHca. [InmaBneHue M OTBepAEBaHUE KPUCTALITUYECKUX
BEIIECTB. YJelbHas TemioTa IuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnenpHasi Termiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYpbl KHUIICHHS OT
aTMOC(EpHOTO J1aBJICHUSI.

BrnaxunocTts BO3myxa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[Tpuniuner pabotbl TeruoBbix aurareneit KIIJ[ rtemmoBoro npurarens. TeruioBbie
JBUTATEIIN U 3alIUTa OKPYKAOUIEN CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUs PHEPTUU B TETUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

HaGmronenue 6poyHOBCKOTO ABUKEHUSI.

Habmonenune nuddysumn.

HaOGmronenue siBfieHni cMaurBaHUs M KaMWIISIPHBIX SIBJICHUH.

HabGnrogenue TemioBoro paciiupeHus Tem.

M3meHeHne naBieHus raza npu U3MEHeHUH 00bEéMa U HarpeBaHUU WJTU OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeEMIEPaTyPBhI.

Bubl Tenmonepenaym.

OxJakieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiiieHHH pabOoThl BHEITHUMH CHUJIaAMHU.

. CpaBHEHHE TEMIOEMKOCTEN pa3IMYHBIX BEILIECTB.

. HaOnrogenue kumeHus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl P TJIABJICHUH.
. Moaenu TenJIOBbIX ABUTATElIEH.

Jlabopamopnsie padomul u onsimel.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHUS.
OnbITH IO BRIPAIIMBAHUIO KPUCTAJIJIOB ITOBAPEHHOM COJIM WJIH caxapa.
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OnbITHl IO HAOTIOJIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEIl.
OmnpeneneHue JaBiIeHUs BO3yXa B OAJLTOHE HITPUILA.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro o0béMa M HarpeBaHMUs
WJIU OXJIAXKICHUSA.

[IpoBepka THUIOTE3bl  JIMHEWHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HabGmronenue n3mMeHeHUs: BHYTPEHHEH SHEPrUM Tejla B pe3yJbTare TeIuionepeaadyd u padoThl
BHEIIIHUX CHIL

HccnenoBanue siBJIeHUs TEMIO0OOMEHA NMPU CMEIIMBAHUN XOJIOIHOM U TOPSTYEH BOJIBI.
OnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON NpH TEIIOOOMEHE C HarpeThiM
METAJUIMYECKUM HHJIMHAPOM.

Onpenenenue yaelnbHON TETUIOEMKOCTH BEILIECTBA.

HccnenoBanue nponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOW TETUIOTHI TUIaBJIEHUS JIbA.

Pazngen 7. DiekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onektpuzauus Ten. [[Ba polia 3JEKTpUYECKHX 3apsAloB. B3aumMonelcTBue 3apsiKEHHBIX
Ten. 3akoH KyroHa (3aBUCHMOCTH CHJIBI B3aMMOJICHCTBUSI 3apSKEHHBIX TEJl OT BEITUYUHBI
3apsIIOB U PACCTOSIHUSI MEXKY TEJIaMM ).

Dnektpudeckoe nosie. Hanpsok€HHOCTh anekTpudeckoro notig. [IpuHiun cyneprno3uuun
AIEKTPUYECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiaoB. DJIEMEHTapHBIM 3JeKTpudeckuil 3apsan. CTpoeHue
atoma. [ I[poBOIHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKa. M CTOYHUMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B )KUIAKOCTAX U ra3ax.

Onektpuueckas wnenb. Cuia Toka. OnekTpuyeckoe HampspkeHue. ConpoTUBIEHUE
MPOBOJIHUKA. YJIEIbHOE CONPOTUBJIIEHHUE BemecTBa. 3akoH Owma [ ydacTKa IEMH.
[TocnenoBaTenpHOE M NTAPAJUIEIBHOE COEANHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTPUUYECKOTO TOKa. 3akoH [[xoyns—JIeHua. DiaexkTpuueckue uenu
U TIOTPEOUTENH dIECKTPUIECKOM 2HEpruu B ObITYy. KopoTKoe 3aMbIkaHme.

[ToctostHHBIE MarHuThl. B3auMOAEHCTBHE TOCTOSIHHBIX MarHuTOB. MarHuTHOE MOJIE.
MaruauTtHoe nosie 3eMJIM U €ro 3HadyeHue JJis Ku3Hu Ha 3emie. OnblT Dpcrega. MaruutHoe
TI0JIE AJIIEKTPUUYECKOTO TOKA. [[puMeHeHre 31EKTPOMAarHuToB B TEXHUKE. [[eMCTBME MAarHUTHOTO
NnoJisi Ha MPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb IMOCTOSHHOTO TOKa. Mcmoib30oBaHue
AIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaznes. SBieHHe >3IeKTpOMarHUTHOW HHAyKuuH. IlpaBwino  Jlenna.
Onekrporenepatop. CrocoObl MOTYYEHHUs SJIEKTPUUYECKON HHEPruu. DIEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

Hemoncmpauyuu.
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DneKTpu3aius Tel.
JIBa po/1a 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U ACHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsJIOB.
[IpoBOAHUKY U TUDIICKTPUKH.
MopaennupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlencTBUS SIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. 'a3oBBI1 pa3ps.
. I3mepenune cuibl TOKa aMIIepMETPOM.
. 3MepeHune 3JIeKTpUUECKOro HAIIPSKEHUST BOJIBTMETPOM.
. PeocTar n marazuH cOnpoTUBIICHUM.
. BzaumoieiicTBrE€ MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXXHOCTH PA3/ICICHUS TTOJ0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEN OCTOSHHBIX MATHUTOB.
. OnwIT Dpcrena.
. MarauTHoOE€ noJjie ToKa. DJIEKTPOMArHUT.
. JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOAHUK C TOKOM.
. DIIEKTPOABUTATENbh TOCTOSIHHOTO TOKA.
. UccnenoBanue sIBICHUS 3JIEKTPOMarHUTHOW MHAYKIUU.
. OnbiTel @apapes.
. 3aBUCUMOCTb HANPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHUS.
. DNEKTPOreHePaTOp MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
OnbITHl IO HAOTIOIEHUIO YJICKTPU3AIMH TEJ MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO MOJISI HA MPOBOJIHUKH U AUAJIECKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3MepeHue u peryampoBaHue CUIIbI TOKA.
N3mepeHue U peryJupoBaHue HAIIPSAKEHUS.
HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, WAYIIETO YEpE3 PE3UCTOP, OT COIMPOTUBIICHUSA
pEe3UCTOpa U HANIPSKEHUST Ha PE3UCTOPE.
7. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUUECKOTO CONPOTUBJIEHUS MPOBOJHUKA OT
€ro JIMHBI, IIOIAA1 OTIEPEYHOT0 CEUEHUS U MaTepHaa.
8. IIpoBepka mpaBuia CHOXEHUS HAINPSHKCHUW IPU  IOCIEIOBATEIBHOM COCIMHEHUHM JIBYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia jsi CUIIbI TOKA IIPU NApaLIeIbHOM COEIMHEHUU PE3UCTOPOB.
10. Onpezenenne padboThl NEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pe3UCTop.
11. OnpenesieHre MOIIIHOCTH JIEKTPUUECKOTO TOKA, BBIJIEIIEMOUN Ha pE3UCTOPE.
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HccnenoBanre 3aBUCHMOCTH CUJIBI TOKA, MAYILIETO Yepe3 JIAMIIOUKY, OT HAIPSLDKEHUS Ha HEM.
Onpenenenune KIIJ[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3yyeHue MarHuTHOTO TMOJIsl IOCTOSIHHBIX MAarHUTOB MIPU UX O0BEIMHEHUHU U PA3CICHUH.
HccnenoBanne AeMCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3AaMMOICHCTBHS KaTYIIIKK C TOKOM ¥ MarHuTa
OT CWJIbI TOKA W HAIIPABJIEHUS TOKA B KATYIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBUTaTeIbHONM YCTAHOBKH.

OnBbITHl MO UCCIEIOBAHUIO SABJICHUS 3JEKTPOMATHUTHON MHIYKLIHMH: UCCIEAOBAHUE U3MEHEHUIN
3HAYEHUS U HAMPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KIIACC

Pasznes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe ABuxkeHue. MarepuanbHas Touka. Cucrtema orcu€ra. OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBWKEHHUs. PaBHOMEpHOE mNpsMOIMHENHOE JBWXeHHe. HepaBHOMepHOe
MPSAMOJIMHEWHOE JBMKeHHE. CpenaHsass W MTHOBEHHAs CKOPOCTh Tela NPU HEPABHOMEPHOM
JIBUKEHUM.

VYckopenne. PapHoyckopeHHOE TIpsiMOInHEHOe BmkeHne. CBoOoHOE nagaeHue. OMbIThI
[Manunes.

PaBHOMepHOE nBUKEHUE TIO OKpY>KHOCTH. Ilepuon u ywacrora obpamienus. Jlunelinas u
YTJIOBAsi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBoiii 3akoH Herotona. Bropoit 3akoH Herorona. Tpernii 3akon Herotona. [IpuHimn
CYNEPIO3ULINU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUS CKOJBXKEHUS, CUjla TPEHUs
MOKOSI, APYTHE BUJbI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHUE CBOOOJHOIO TMaJCHMS.
Jemwxenne mmaner BOKpyr Connua. IlepBas kocMuueckas ckopocTb. HeecomMocTs
IIEpErpy3KH.

PaBHOBecue maTepuanbHOi ToOukH. AOCOMIOTHO TBEP0E Teno. PaBHOBecue TBEpAOTO Tena
C 3aKPEIUIEHHON OCBhIO BpameHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. M3menenne umnynbca. UMmynbe cuiibl. 3aKOH COXPaHEHUS MMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckass pabota U MOITHOCTh. PaboTa cui TsKeCTH, ynpyroct, TpeHus. CBs3b
sHeprun U paboThl. [loTeHIMaNbHAS PHEPrUs Teia, MOMHSITOrO HaJ MOBEPXHOCTBHIO 3EMIIH.
[loreHunanbHass »JHEpPrus cxato npyxuHbl. KunHernueckas osHeprus. Teopema o
KMHETUYECKOU SHEPTUHU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Hemoncmpauyuu.

HaGmronenne MexaHn4ecKoro IBMKECHHS TeJla OTHOCUTEILHO PAa3HBIX TEJT OTCUETA.
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CpaBHeHHE MyTel U TPACKTOPUHN JBUKEHHUS OJJHOTO U TOTO € TeJa OTHOCUTEIBHO PAa3HBIX TEJ

OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBHXKEHUSL.

HccnenoBanre Npu3HaKoOB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaOnronenue nBuKeHUs Tela Mo OKPYKHOCTH.

HaOmronenne mexaHnyeckux SIBJICHUM, TPOUCXOAIIMX B cucTeMe oTcuéta «Tenexka» npu eé

PaBHOMEPHOM M YCKOPEHHOM JIBH>KEHUHM OTHOCHUTENIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTB YCKOPEHHs TeJla OT MacChl TeJla U JCHMCTBYIOLIEH Ha HETO CHIIBI.

HabGmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHenne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJCHCTBUU.

HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHE MEXaHUYECKON SHEPTUU NPH CBOOOTHOM MaJICHUU.

CoxpaHeHHE MEXaHUYECKOM SHEPTUU NIPH JIBHKEHHUH TeJa MO ACUCTBUEM IIPYKUHBI.
Jlabopamopnuwie pabomul u onvimaul.

KoHcTpynpoBanue TpakTa Ui pa3sroHa M JaJIbHEUIIEr0 pABHOMEPHOTO IBUKEHUS IAPUKA WIIN

TEJIEHKKH.

Omnpenenenre cpeHEN CKOPOCTH CKOJIBKEHUS OpyCKa WM JBUKEHUS IIapuKa M0 HAKIOHHOU

IIJIOCKOCTH.

Onpenenenne yCKOPEHHs Tela IPU PABHOYCKOPEHHOM JIBUYKEHUU IO HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBJKEHHH O€3

Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €ciiv MpU PaBHOYCKOPEHHOM JBHKEHUHU 0€3 HadyajJbHOW CKOPOCTU IMyTH

OTHOCATCS KaK psiJi HEUETHBIX YUCEN, TO COOTBETCTBYIOIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccenenoBanrie 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JABJICHUS.

Onpenenenue kodhGUIIMEHTAa TPEHUST CKOIBXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBHMKEHHH TeJla MO TOPU30HTAIBHON

ITIOBEPXHOCTH.

. Onpenenenue pabOThl CHIIBI YIPYTOCTH TIPHU MOABEME T'Py3a C UCIIOIB30BaHUEM HETOIBUKHOTO

Y TIOJIBMKHOT'O OJIOKOB.
N3yueHne 3aKkoHa COXPaHEHHUS YSHEPTUH.

Paznen 9. Mexanndeckue KoJe0aHNA U BOJIHBI.

Konebarensnoe nBmwxkenre. OCHOBHBIE XapaKTEPUCTHUKUA KOJIEOAHMIA: MEPUOJ, YacTOTa,
aMIiuTyaa. MaremaTuyeckuii W TPY)XUHHBIM MasTHUKU. [IpeBpalrieHue »3HEprum Mpu
K01€0aTeJIbHOM JIBMKCHHU.
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3aryxatomue koseOanus. BeiHykneHnble konebanus. Pezonanc. MexaHndeckue BOJTHBI.
CaoiicTBa MexaHn4eckux BoJiH. [IpoosibHBIE U TOTIEpEUHbIEC BOJHBI. J[JIiHA BOJTHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHBI B TBEPAOM TENE, CEICMUYECKUE BOIHBI.
3ByK. ['poMKOCTB 3ByKa 1 BhicOTa ToHA. OTpakeHue 3ByKka. MH(dpa3Byk u yabTpa3ByK.
Hemoncmpauuu.
Ha0nronenue konedanuii T€1 N0 AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BRIHY X ASHHBIX KOJeOaHU U pe30HaHCa.
PacnipocTpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUMN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
OmnpeneneHne 4acTOThl U NMEPUO/Ia KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OnpeneneHue 4acToThl U Nepuoia KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH MepuoAa KoJieOaHUM MOJBEIIEHHOTO K HUTU Ipy3a OT JJIMHBI
HUTH.
HccnenoBanre 3aBUCUMOCTH TIEpHO/ia KoieOaHUi MPY>KUHHOTO MAasgTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH TEpHOJia KOJIeOaHil rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OMnbITEI, NEMOHCTPUPYIOIINE 3aBUCUMOCTh TEpUOAa KOJeOaHUW MPYKUHHOTO MAasTHUKA OT
MaccChl Ipy3a 1 )KECTKOCTU MPYKUHBI.
N3mepeHne ycKopeHHsl CBOOOTHOTO MaICHUSI.
Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE MOJIe. DJIEKTPOMArHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoiH. Illkama »syekTpoMarHUTHBIX BOJH. Mcmofb30BaHUE JJIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSA3U.
DnekTpoMarHuTHast npupoja ceeta. CKopocTh cBeTa. BoaHOBEIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomel u onvimel.
N3y4yenune CBONCTB JIEKTPOMArHUTHBIX BOJTH C MIOMOIIIBI0 MOOUITEHOTO TenedoHa.
Pa3gen 11. CBeToBbI€e SIBJIEHHS.
JlyueBasg mopmens cBera. Mcrounuku cBera. [IpsamonuHENHOE pacrpoCTpaHEHUE CBETA.
3atmenuns Connua u JIynsl. Otpaxenune ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3aKoH npesiomieHus cBeta. [lon1Hoe BHyTpeHHEE OTpaKEHHUE CBeETa.
Hcnonb30BaHre MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.
Jlmaza. Xom mydeit B numH3e. OnTudeckas cucrteMa ¢oToammaparta, MHKPOCKOMA U
Teneckona. I’ a3 kak ontudeckas cuctemMa. bam3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Oenoro ceera B crekTtp. OmnbiTel HbtoTona. CrokeHHe CHEKTpajbHBIX
uBeTOB. /lucnepcus cera.
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Hemoncmpauyuu.
[IpssMOITMHEWHOE PAaCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBO,.
Xon nyuyel B coOMparole JInH3e.
XoJ JIyder B paCCEUBAIONIEH JIMH3E.
[TonyueHne n300paKeHUI C TOMOIIBIO JTUH3.
[TpuHiun aeiictBus ¢oToamnmapara, MUKPOCKONA U TEJIECKOIIA.

. Moxenp riaza.
. Paznoxxenue 6enoro cBeTa B CIIEKTP.
. [Tomydenne 6eoro cBeTa MM CIOKCHUHM CBETA Pa3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimol.
HccnenoBanrie 3aBUCUMOCTH yTJIa OTPaXXEHUs CBETOBOTO JIy4a OT yrjia MajeHusl.
N3yueHne XxapakTepUCTUK U300paKeHUS TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS] CBETOBOTO JIyda OT yTrila MaJeHUsl Ha TpaHulle
«BO3JIYX—CTEKIIO.
[TonyueHnne n300paskeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIONIEH JTUH3HI.
OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
OneITHI IO BOCTIPUSATHIO IIBETA MPEIMETOB TP UX HAOIIOJACHUH Yepe3 1BETOBbIE (DUIIHTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiThl Pezepdopaa u minanerapHas mojens aroMa. Moaens aroma bopa. Mcnyckanue u
MOIJIONIEHUE cBETa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanunoaktuBHOCTE. Anb(a-, O6eta- u ramma-uzinydeHus. CTpoeHuUE aTOMHOTO spa.
Hyxiionnas monens atoMHoro siapa. M3oromsl. PaamoaktuBHBIE TipeBpaimieHus. l[lepuon
MoJTypacriajia aTOMHBIX SIIEp.

SnepHbie peakiyu. 3aKOHbI COXPAHEHUSI 3apsJOBOTO U MacCOBOTO YHCEIl. DHEPIUs CBSI3U
aTOMHBIX siiep. CBsi3b Macchl M 2Hepruu. Peakuuum cuHTe3a u jgeneHus sjaep. McTouyHuku
sHeprumn ConHua U 3BE3.

S nepHas sHepreTuka. J[elCTBUS paAuOAKTUBHBIX U3JTyYEHUN HA )KUBBIE OPTraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U TIOTJIONICHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnexTtp Bogopoa.

Hab6mronenue tpexoB B kamepe Bunbcona.

PaboTa cu€Tynka HOHU3UPYIOITUX U3ITyYCHUH.

Perucrpanus nznmydeHus: IpUPOJIHBIX MUHEPATIOB U MMPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.
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Habmronenne CriomHbIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUS.

HccnenoBanve TPEKOB: HM3MEPEHUE DSHEPruM YaCTHUIBI 1O TOPMO3HOMY IyTH (II0
dboTtorpadusim).

W3mepenne paaiuoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOYJTb.

[ToBTOpHUTENBEHO--0000MIAIONNIT  MOAYJIb TpEJHA3HAYeH Uil CHCTEeMAaTU3allud |
0000IIEHNsT TPEIMETHOIO COACPKAHUS U ONbITa JESATENBHOCTH, HNPHUOOPETEHHOrO IpHU
U3YYEHUU BCEro Kypca (M3MKH, a TaKXKe JUIsl MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY
’K3aMEHY MO (U3HKE JJIs 00yUaronXcsl, BBIOPaBIIMX 3TOT Y4EOHBIN MpeaMeET.

[Ipy w3ydeHMM [OaHHOTO MOIYJSL PEaTu3yIOTCd M CHCTEMATU3UPYIOTCS  BUIBI
NeATEIbHOCTH, Ha OCHOBE KOTOpPBIX OOECIEYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX UIAHUPYEMBIX PE3YyJIbTaTOB OOyuYeHUs, POPMHUPYETCS €CTECTBEHHOHAay4Has
I'PaMOTHOCTb. OCBOEHME HAYYHBIX METOJOB HCCIEAOBAHUS SBJICHHM IPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHHUSIMU OOBACHATH (DU3UUYECKUE SBICHUS, MPUMEHSS MOJYYEHHbIE 3HAHUA,
pelaTh 3a1a4M, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

[IpyHIMIMATBHO AEATEIBHOCTHBINA XapaKTep JAHHOTO pas3zena peanu3yercs 3a CUET TOro,
4TO 00yYaIOLIUECs BBIMOIHAIOT 3a/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAaHUH PacllO3HABATh U HAYYHO OOBSICHATH (PU3NUECKUE SIBICHUS
B OKPY’Kalolllel MPUPOIE U MOBCEAHEBHOM KU3HU,

UCIIOJIb30BaTh HAyYHbIE METOJbl MCCIEIOBAHUA (PU3MUECKHUX SBICHHM, B TOM YHCIIE IS
IIPOBEPKU TUIIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HauOoyiee BaXKHBIX JOCTHUKEHHM COBPEMEHHBIX TEXHOJIOTHUH,
HaIlpuMep, NPaKTUYECKOIO HCIOJIb30BAaHUS PA3JIMYHBIX HCTOYHMKOB 3HEPIrMM HAa OCHOBE
3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B SHEPIHH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

W3ydyenne ¢u3mku Ha YpOBHE OCHOBHOTO 00ImIero o0pa3oBaHUS HANpaBlIEHO Ha
JTOCTIKCHHUE TMIYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIbHBIX PE3YIbTATOB.

B pesynbrare uszydeHuss (U3MKM Ha YpPOBHE OCHOBHOro oO0miero oOpa3oBaHUs Y
oOyyaromierocs 0y1yT cOpMUPOBAHBI CIEAYIOIINE JTNYHOCTHBIE PE3YJIbTATHI B YACTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS:
— MpPOSIBJICHUE MHTEpeca K UCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM (pu3nuecKon
HayKU;
— IIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUBUKOB;
2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— TOTOBHOCTh K aKTMBHOMY y4YacTHUIO B OOCYXXJI€HUM OOIIECTBEHHO 3HAYMMBIX U ITHUYECKHUX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHIKEHUN (DUBUKU;
— OCO3HAHUE BaXKHOCTU MOPAIbHO--3TUYECKUX MTPUHILIUIOB B AEATEIbHOCTH YUEHOTO;
3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:
— BOCHPHSITUE JCTETUYECKUX KayecTB (DM3UYECKOW HAyKU: €€ TapMOHUYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:
— OCO3HAaHME IIEHHOCTH (U3UYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTa TMO3HAHUS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUIN, BAXKHEUIIEN COCTABIISIOLIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOMU JTH0003HATEILHOCTH, MHTEPECA K MCCIIEA0BATENBLCKON IEATEIbHOCTH;
S) popMuUpOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HAHUE IIEHHOCTH 0€30IMacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTMUYECKOM MHpE,
BaKHOCTH TpaBuJI 0€30IaCHOTO MOBEJAEHUSI Ha TPAHCIOPTE, HA JOpOrax, ¢ 3JIEKTPUUECKUM U
TEIUIOBBIM 000pPY0BAaHUEM B JOMAIIHUX YCIOBUSIX;
— c(hOpMHUPOBAHHOCTH HaBbIKA pedIeKCUU, TPU3HAHNE CBOETO IMpaBa Ha OIIMOKY M TaKOTO K€
npaBa y Apyroro 4eiaoBeEKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— aKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTebHOMN
OpraHu3aINH, TOPOJa, Kpasi) TEXHOJOTUIECKON 1 COIMaIbHOM HAMPABICHHOCTH, TPEOYIONTUX B
TOM YHCIIe U (PU3UYECKUX 3HAHUM;
— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCrid, CBI3aHHBIX C (U3UKOM;
7) 3KOJIOTUYeCKOT0 BOCIIUTAHUSA:
— OpHEHTalusg Ha TMpUMEHEeHHe (U3MYECKUX 3HAHUW JUIsS peIIeHHs 3a1ad B o0JacTu
OKpY>Karollel Cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKU UX BO3MOXHBIX MOCIEACTBUN IJIS
OKpY>Karollen Cpe.ibl;
— OCO3HaHME T100aTbHOTO XapaKTepa HIKOJIOTHYECKUX MPOOIieM U MyTel UX pelieHus;
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8) apanTanuu K U3MEHAIIMMCS YCJI0BUAM COLUAJIBHON M PUPOJAHON Cpeabl:

— MOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBHIMOJTHEHUU UCCIEAOBAHUMN U MPOEKTOB (pr3nyecKon
HaIIPaBJIIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHX;

— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUYECKYIO AEATEIbHOCTD;

— OTPeOHOCTH B (HPOPMUPOBAHUM HOBBIX 3HAHUHU, B TOM unciie GOpMyIUPOBATh UJIEU, TOHSTHS,
TUIO0TE3bl 0 GU3HUECKUX 00BbEKTaX U SABJICHUSIX;

— OCO3HaHUE AePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (PU3MKH;

— IUTAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUM;

— CTpEeMJICHHE aHAIM3UPOBATh U BBHISBISATH B3aMMOCBSI3H IIPUPOIBI, OOIECTBA U YKOHOMHUKH, B
TOM YHCJIE C UCIIOJIb30BAHUEM (PU3UUECKUX 3HAHUM;

— OILICHKa CBOUX JEHCTBUUM C YYETOM BIIMSHUS HAa OKPYXKAKOLIYI0 Cpedy, BO3MOKHBIX
IJI00JIBHBIX MOCTIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDI

B pesymprare ocBoeHHS TporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuaromierocssi OyAayT c(opMHUpOBaHBI MeTalpeaMeTHbIE Pe3yJbTaThl,
BKJIIOYAIONINE TI03HABATEIbHBICE YHUBEpPCAJIbHbIE Y4YeOHBIC JIEUCTBHS, KOMMYHHKATHBHbBIC
YHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBIMBATh CYIIECTBEHHbIN MpHU3HAK KilacCU(PUKAIMK, OCHOBaHUS [UIsi 00OOLIEHUS WU
CpaBHEHUS;

BBISIBIISAITh 3aKOHOMEPHOCTHM M TPOTHUBOPEUYUS B paccMaTpuBaeMbIX (akTax, IJaHHBIX U
HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBJIATh PUYUHHO--CJICJCTBEHHBIE CBA3U MPHU U3YUEHUU (PU3NUYECKUX SBJICHUM U MPOLIECCOB,
JienaTh BBIBOJBI C MCIOJB30BAHMEM JEAYKTHMBHBIX W WHIYKTUBHBIX YMO3AKJIHOYEHHH,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NUECKUX BEITUUNH;

CaMOCTOSITEJIbHO BBIOMPATh CHOCOO pelieHus Yy4eOHOW (Qu3nyeckod 3amauu (CpaBHEHHUE
HECKOJIbKMX BApUAHTOB PEIICHUs, BEIOOpP HamboJee MOAXOASIIET0 C YYETOM CaMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

MCIT0JIB30BATh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;

IPOBOAUTH [0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3HUECKUN
HKCIEPUMEHT, HEOOJIBLIIOE UCCIIEI0OBAaHUE (PU3NUECKOTO SBJICHUS;
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OIICHMBAaTh HA MPUMEHUMOCTh W JIOCTOBEPHOCTH HWHGOPMAIHIO, TOJIYYSCHHYI0 B XOJe
UCCIICIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hopMyNupoBaTh OOOOIIEHMS M BBIBOABI IO PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIOICHM S, OTIBITA, UCCIIEIOBAHMS;

MIPOTHO3UPOBATh BO3MOXHOE JalbHEWIee pa3BUTHE (PU3MUECKUX TPOIECCOB, a TaKKe
BBIJIBUTATH MPEIIOJIOKEHHUS 00 UX Pa3BUTHHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTH Pa3JIMYHbIE METOJIbI, MUHCTPYMEHTHI U 3aIIPOCHI NP MOUCKE U 0TOOpE MH(pOpMaIuu
WJIU JaHHBIX ¢ YYETOM IPEIOKEHHON yaeOHOM Pu3nueckoit 3a1aun;

aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIUIO PA3IUYHBIX BUIOB U
dbopm npeacTaBiIeHUS,

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAaJIbHYIO (OpMy TMpeicTaBieHUss uHopMmanuu u
WUTIOCTPUPOBATH PEIIaeMble 3a7a4i HECIIOKHBIMUA CXEMaMH, IMarpaMmMaMu, HHOH rpaduxoil u
NX KOMOMHAIASIMH.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

B X0JIe OOCYXJIeHHsl YuyeOHOro Marepualia, pe3yibTaToOB J1abOpaTOPHBIX PabOT W MPOECKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI U BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelieHune 3aJjauu U MnojiepxaHue 61aroxxeaaTeIbHOCTH OOIICHHUS;

COTIOCTABIISATh CBOM CYXIEHUS C CYXACHUSMH APYTHX YYaCTHUKOB JUaiora, oOHapy>KUBaTh
pas3auyue U CXOJICTBO MO3UIUI;

BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TPENICTABISATh PE3yJIbTAaThl BBITIOJHEHHOTO (PU3MYECKOrO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHUsI, IPOEKTA);

MOHMMATh W MWCMOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUAYAJIbHOW pPabOTHI MpH
pelIeHuN KOHKPETHOU Pu3nyeckoi mpoOiIembl;

MPUHUMATh L€ COBMECTHOM NI€SITENbHOCTH, OPTaHU30BBIBATh JIEUCTBUSA MO €€ JTIOCTUKEHHUIO:
pacrpenensaTb poiau, oOCYXJaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOTHSATH CBOKO 4YacTh pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjibTaTa II0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHUCTBUS C APYTUMU YiI€HAMU KOMaH/IbI,

OIICHMBATh KauyeCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYACTHHUKAMHU B3aUMOICHUCTBHSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusamnus:

BBISIBIIATH MPOOJIEMBbl B JKM3HEHHBIX W YUYEOHBIX CHUTYyalUsAX, TPEOYIOIIMX MJIsi pelIeHHs
buznyeCKuX 3HAHUIA;

OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXOJaX MPUHATUS PEUICHUH (MHAMBHUIyabHOE, MPUHSITHE
peleHus B rpymie, IpUHATHE PeLIeHUH TPYIIIOoi);
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CaMOCTOSITEJIbHO ~ COCTaBISTh QITOPUTM  pemieHus (QU3MUEeCKOM 3aJayd WM IUJIaHa
UCCIIEIOBaHUSI € YYETOM HMMEIOMIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH IIPEUIAracMble BaApUaHThI PEIICHU;

Jies1aTh BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILECHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh 1jiaH e€ U3MEHEHHUS,

OOBSACHATh NPUYMHBI JOCTH)KEHUS (HEIOCTHIKEHHUS) pe3ylbTaToOB JESTENbHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh (B TOM YHUCJIE B XOJl BBIIOJHEHUS (PU3UUYECKOTO
UCCJIEIOBAHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENICTB, M3MEHUBILIUXCS CHUTYallUM,
YCTAaHOBJICHHBIX OLIMOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBHSIM;

CTaBUTh c€0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCHUHM Ha HAyYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

IPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pEelICHUN (PU3NYECKUX 3a/1a4 UM B YTBEPKICHUSAX Ha
HAy4YHbIE TEMBI U TAKOE € MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuyenuss B 7 kJjacce NnpeAMETHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:
UCIIOJIb30BaTh MOHATHUS: (PU3MYECKHEe U XUMHUYECKUE SBJICHMS, HAONIOJIEHUE, SKCIEPUMEHT,
MOJIeJIb, TUIIOTE3a, €IMHULIBI (PU3NYECKUX BEJIIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, KHUAKOE, TIa3000pa3HOE), MEXaHMYECKOe JBUKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpus, paBHOACWUCTBYIOIIas cuia, aedopmanus
(ynpyras, rmiacTudeckas), HEeBeCOMOCTb, COOOIIAONTUECS COCY/IbI;
paznuuarh sBIeHUs (auddy3us, TEMIOBOE ABMKEHUE 4YAaCTUI[ BEIIECTBA, PaBHOMEPHOE
JBUYKEHUE, HEPABHOMEPHOE JIBM)KEHHE, MHEPLIMS, B3aUMOJECHCTBUE TEJ, PABHOBECUE TBEPJBIX
TEJ C 3aKPEIUIEHHON OChIO BpAllCHMs, Iepeada JaBJICHUs TBEPABIMU TEJIaMU, )KUJIKOCTSIMU U
razamu, atMoc(epHoe NaBlieHHE, MJIaBaHUE TeJ, MPEBpAlleHUs MEXaHUYECKOW SHEpruu) IO
OMHMCAHUIO WX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOUIUX JIaHHOE
bu3nUecKoe SIBJICHHUE;
pacro3HaBaTh MPOSIBICHUE M3YyYCHHBIX (PU3MUECKHUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
yyciie (GU3NYECKUe SBJICHUS B MPHUPOJAE: MPUMEPHI JIBHKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
KUBOM M HEXHUBOM TpUpOAE, ACHCTBUE CHIIBI TPEHUS B MPUPOJAE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JIABJICHUS HA KUBOW OpraHu3M, IJIABaHHE pPbIO, phlUuard B TEJie YeJIOBeKa, Mpu
TOM NEPEBOJUTh MPAKTHUYECKYIO 3a/Jauyy B Y4eOHYIO, BBIICNSTH CYIIECTBEHHbIE CBOMCTBA
(mpu3Haku) HU3HUECKUX SIBICHUIA;
OMHCHIBATh HU3YYEHHbIE CBOMCTBA Tel W (PU3MUECKUE SBIICHUS, HUCIHONB3YS (U3HUECKUE
BEJUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IMyTh, CKOPOCTb, CPEIHSSA CKOPOCTbD,
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cuia ynpyrocTu, CHia TSDKECTH, BEC Tella, CHJIa TPEHHUsI, AaBJieHUe (TBEPAOIO Tea, )KUJIKOCTH,
ra3a), BBITAJIKMBAIOIIAsl CHJIa, MEXaHUYECKas pad0Ta, MOIIHOCTb, IJIEYO CUJIbl, MOMEHT CHUJIbI,
KO3 PUIIMEHT MOJIE3HOr0 ACHCTBUS MEXaHU3MOB, KUHETHYECKas M MOTEHI[MATIbHAS SHEPTHs),
OpU OMHCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKHI CMBICI HCIOIb3YEMBIX BEJIMYMH, HX
0003HaYEeHNS U €AUHUIIBI PU3NYECKUX BETUYHH, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO
(GU3UYECKYI0 BEIMYMHY C IPYTUMH BETUYMHAMU, CTPOUTH Tpa(UKN M3yUYCHHBIX 3aBUCHMOCTEH
(bu3HYeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3UYECKUE SBJICHHUS W TMPOILECCHl, HCIONb3Ys IpaBuia
ClOXeHus cuil (BIOJb OAHOM mpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBWIO paBHOBecUs pbluara (0J0Ka), «30JI0TOE€ MPABHUIIO» MEXAHHMKH, 3aKOH COXPaHEHUS
MEXaHUYECKON AHEPruu, MpU 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIMCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

OOBACHATH (DU3MYECKUEe SIBJICHUS, MPOIECCHl U CBOMCTBA TEN, B TOM YHUCJIE U B KOHTEKCTE
CUTyallnd NPaKTHUKO-OPUEHTHPOBAHHOTO XapakKTepa: BBIABISITH NPUYUHHO--CIICICTBEHHBIC
CBSA3H, CTPOUTH OOBSICHEHUE U3 |—2 JTIOTMYECKHX MIAaroB ¢ ONOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA
dbuznYecKkux sIBJICHUM, (GU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacy€THbie 3a/auu B 1—2 NEeWCTBUSI, UCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
¢dbu3nUecKkue BEJIMYMHBI: HA OCHOBE aHAlM3a YCJIOBHS 3aJjauM 3alUChIBATh KPaTKOE YCIOBHE,
NOACTAaBIATh (U3UYECKUE BEIUYMHBI B (GOpPMYJIBI U MPOBOJIUTH PACUEThl, HAXOIUTH
CIIpaBOYHbBIE JaHHbIE, HEOOXOAMMBbIE MJIA pEHIeHUs 3a]ady, OLEHUBATH PEATUCTHYHOCTH
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MpU MOMOIIM (U3HMYECKUX METOIOB, B
OTIMCAaHUM WCCJICIOBAHUS BBIJICTSATH MPOBEPSIEMOE MPEANONOKEHHE (TUIIOTE3Y), pa3inyaTh U
WHTEPIPETUPOBATH MOJYYEHHBIN PE3yIbTaT, HAXOJUTh OMIUOKHU B XOJIE OIbITA, JI€JIaTh BHIBOJIbI
IO €r0 PE3YJIbTaTaM;

MPOBOJIUTEH OMBITHI MO HAOMIOACHHUIO (U3MYECKUX SBJICHUM WU (U3HMUYECKUX CBOWCTB TEI:
dbopMyIMpOoBaTh MPOBEPSIEMbIE MPEAIOJIOKEHHUSI, COOMpaTh YCTAaHOBKY W3 MPEII0KEHHOTO
000pyI0BaHus, 3aMUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBO/IbI;

BBINIOJIHATh TPSIMbIE HM3MEPEHHUS PACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIIBI U
TEMIIepaTyphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U IIU(MPOBBIX MPUOOPOB, 3aMKCHIBATH MOKA3aHUS
puOOPOB ¢ YUETOM 3aTaHHON a0COJIFOTHON MOTPEITHOCTH NU3MEPECHH;

MPOBOJUTH HKCCIICIOBAHUE 3aBUCHUMOCTH OJHOM (DU3WYECKON BEIMYMHBI OT JPYrol C
UCIOJIb30BAaHUEM MPAMbBIX U3MEPEHHUM (3aBUCUMOCTH IyTH PABHOMEPHO JIBUXKYILIETOCS Tela OT
BPEMEHU JIBMXKCHMSI Tejla, CWJIbl TPEHHUS CKOJIBKEHHsI OT Beca Tella, KadecTBa 00pabOTKu
IOBEPXHOCTEN TEJl U HE3aBUCHUMOCTHU CHJIBI TPEHHS OT IUIOIIAAN COIPUKOCHOBEHUS TEII, CHUJIbI
YOPYTOCTU OT yAJWHEHUS TPYKUHBI, BRITAJTKUBAIONIEH CHUJIBI OT 00bEMaA MOTPYKEHHOW YacTh
Telna M OT IUIOTHOCTU JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Te€ja, OT TIyOMHBI, Ha
KOTOPYIO MOrPYKEHO TeJIO, YCIOBUM TUIABAHMS TEJ, YCIOBHI paBHOBECHUS phluara u OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HCCIEAOBAHMS, COOMpaTh YCTAHOBKY M BBIMOJHSATH
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U3MEpEHUs], CIeAys MPEeAoKeHHOMY IUIaHy, (UKCUPOBATh pE3yNbTaThl MOJYyYEHHOU
3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJAE NPEIIOKEHHBIX TaOMUI[ U TpaduKOB, NeNaTh
BBIBO/JIbI 110 PE3YJIbTaTaM UCCIIEOBaHMS;

IPOBOJNUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMYMH (IJIOTHOCTh BELIECTBA KHUJIKOCTU U
TBEPAOrO Te€ja, CUIa TPEHUS CKOJIbKEHUS, JABJICHHE BO3[yXa, BBITAIKUBAIOLIAS CHIIA,
JeCTByIOIAs Ha TMOTPYKEHHOE B JKUAKOCTh TENO, KOIPPHUIMEHT TMOJE3HOTO AEWUCTBUA
IPOCTBIX MEXaHW3MOB), CIEAys NPEUIOKEHHON HMHCTPYKLMM: IPHU BBINOJIHEHUH H3MEPEHUN
coOupaTh IKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOMW BEJIMYMHBI,
co0roaaTh NpaBuiia TEXHUKM 0€30I1aCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM 000PYAOBAHUEM;
YKa3blBaTh NPHUHIUIBI JECUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOIIAOIINECS COCYIbl, 0APOMETp, phluar, MOJABUKHBIA U HETIOABUKHBIN OJIOK,
HAKJIOHHAs TUIOCKOCTB;

XapaKTepU30BaTh MPHUHLMIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
onopol Ha uX onucaHuss (B TOM 4YHUCIE: NOALIMIIHUKH, YCTPOMCTBO BOJOMPOBOAA,
TUAPABINYECKUI TPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETpP), MCHOJb3Ys
3HAHMS O CBOMCTBAaX (PU3WYECKHUX SIBICHUI W HEOO0XOoauMble (U3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HaXOAUTh MHPOPMALIMIO O IMpUMEpax) MPAKTUYECKOTO HCIOJb30BaHUS
(bu3MYeCcKuX 3HaHUW B IOBCEAHEBHOM KU3HU JIJIs1 oOecreueHrs 0e30MacHOCTH Mpu 00palieHuu
¢ mpubOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbsl U COOJIOJIEHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeE;

OCYIIECTBIISATh OTOOP HMCTOYHUKOB MH(popMmanmu B HTepHETE B COOTBETCTBUU C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAaHUW M IyTEM CPaBHEHUS pPa3IMYHBIX
MCTOYHUKOB BBIIETATh MH(OPMAIMIO, KOTOpasi SBJIAETCS MPOTUBOPEYMBOM WIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBINOJHEHUU YYEOHBIX 3a/JlaHuil HAay4HO--TIONMYJIAPHYIO JIMTEpaTypy
(¢u3nyecKoro cojepxaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu WHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WMH(OpMAUMU W3 OJHOM 3HAKOBOU
CHUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE KpaTKME MHCbMEHHBIE W YCTHBbIE COOOLIEHUSI Ha OCHOBe 2—3
UCTOYHUKOB MH(OPMaLIUU (PU3NYECKOTO COJACPKAHUS, B TOM YHUCIE MyOJIUYHO JIeTaTh KpaTKue
COOOIlEHUsI O pe3yJbTaTaXx NPOEKTOB WM Y4YEOHBIX HCCIIENOBaHHUM, MPH 3TOM T'PaMOTHO
UCII0JIb30BaTh U3YUYECHHBIA MOHITUIHBINA anmnapaT Kypca (GU3HKH, CONPOBOXKIATh BBICTYIIJICHUE
MIPE3CHTALIUEH;

IIPU BBIIIOJIHEHUHU yU4€OHBIX IPOEKTOB U UCCIIEI0OBAaHUH paclpenesTh 00A3aHHOCTH B IpyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/Ja4yaMH, CJIEAWTH 32 BBIIOJHEHHWEM IUIaHAa JEHCTBUU,
aJIeKBaTHO OIEHUBaTh COOCTBEHHBIM BKJAJ B JEATEIbHOCTh TPYMIMbl, BHICTPAUBAThH
KOMMYHHMKaTHUBHOE B3aMMOJICICTBHE, yUNTHIBasi MHEHUE OKPYKAIOIIHX.
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K xoniy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:
UCIOJIb30BATh MOHITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAUIMYECKHE M aMOp(HBIEC Tella, HACBHIIICHHBIA U
HEHACBIILICHHBIA Tap, BJIAXHOCTh BO3AYyXa, TEMIIEpaTypa, BHYTPEHHSS HSHEPrus, TEIUIOBOM
JBUTATENb, 3JIEMEHTApPHBIA 3JIEKTPUYECKUA 3apsijl, 3JEKTPUYECKOE II0JIe, MPOBOJAHHUKU U
JUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKHUIN TOK, MATHUTHOE MOJIE;
pasnuyaTh SABJICHUS (TEIUIOBOE pACUIMPEHHE U CKaThe, TEeIUIoNepeiaya, TerI0BOe paBHOBECHE,
CMayuBaHUe, KaMWUISIPHbIE SBJICHUS, UCTIApEHUE, KOHCHC AU, TJIaBJIeHUE, KPUCTAILTU3aIlUs
(oTBepaeBaHUE), KUIMECHUE, Terulonepenaya (TErIONPOBOJHOCTh, KOHBEKIIMS, W3IyYCHHE),
AIEKTpHU3alUsl TEJ, B3aUMOJEWUCTBHE 3apsA0OB, JEUCTBUS JJIEKTPHUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHHUE, B3aUMOJICIICTBHE MarHUTOB, JACHCTBHE MAarHUTHOTO IMOJISI HA MTPOBOJHUK C TOKOM,
AJIIEKTPOMArHUTHAsI MHIYKIMS) TI0O OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;
pacno3HaBaTh NPOSABICHUE M3YYEHHBIX (DU3UUYECKUX SIBIICHUM B OKPYXKAIOIIEM MHUpPE, B TOM
yucie (U3NYECKHe SBJICHHS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KalTUJUISIPHBIE SIBJICHUS B
IpUpoJIe, KPUCTAIIBI B IpUpoae, uzitydeHue ColiHIa, 3aMep3aHue BOAOEMOB, MOPCKHUE OpU3bI,
oOpa3oBaHME€ pOCBl, TyMaHa, WHEs, CHEra, »JJEKTPUYECKUE SBJIEHUS B aTtMocdepe,
ANEKTPUYECTBO JKMBBIX OpPraHU3MOB, MAarHUTHOE Tojie 3eMiH, Jped( TMOICOB, POJb
MarHUTHOTO TOJIA [JIsl KU3HU Ha 3emMjie, MOJIAPHOE CHUSHUE, MNpPU ITOM NEPEBOJIUTH
MPAKTUYECKYI0 3ajlayy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU)
(bu3NYECKUX SBICHHUI;
OTHCHIBAaTh W3YYCHHBIC CBOMCTBA Tel W (U3MYEcKue SIBICHUS, HUCHOJIB3YS (U3UUIECKUE
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSSI OHEpPrus, KOJMYECTBO TEIUIOThI, YJelbHas
TEMJIOEMKOCTh BEILIECTBA, YAEJIbHAS TEIIOTA IJIaBJIEHUs, YAelIbHAs TEIoTa MapooOpa3oBaHus,
ylelbHas TeIIOTa CrOpaHus TOTUIMBA, KOA(P(GUIIUEHT MOJIE3HOTO JEHCTBUS TETUIOBOM MAIINHbI,
OTHOCHUTEJbHAS BIAXHOCTh BO3/lyXa, JJEKTPUYECKUN 3apsil, CHJIA TOKa, DIIEKTPUUYECKOE
HaIpsHKeHUE, COMPOTHUBIICHHE TMPOBOJHMKA, YJEIbHOE COIMPOTHUBICHHE BElIeCTBa, pabdoTa u
MOIIHOCTb AJIEKTPUUECKOT0 TOKA), IPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €AUHUIIBI (PU3UYECKUX BEJIMUUH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BEIUYMHY C JAPYTMMHU BEIMYWHAMHU, CTPOUTH Tpaduku
U3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA Ted, (PU3MUECKHE SIBJICHUS M IPOLIECCHI, UCIOJIb3Ys OCHOBHbBIE
MOJIOKEHUSI ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUM  CTPOCHHMSI  BEUIECTBA,  MPUHLUII
CyHEepHO3ULINM ToJIel (Ha KAYeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHMs 3apsajna, 3akoH Oma ns
ydyacTka wenu, 3akoH Jxoyns—JIeHna, 3akOH COXpaHEHHsI JHEPruu, IMpU STOM JaBaTh
CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €0 MAaTEMAaTHUECKOE BBIPAXKECHUE;
OOBACHATH (PU3MYECKUE MPOILIECChl U CBOMCTBA TEN, B TOM YHUCJIE U B KOHTEKCTE CHUTyallUul
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
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oOBsicHeHHe U3 1—2 JIOTHYEeCKUX IMIaroB ¢ OMOpoil Ha 1—2 M3y4EHHBIX CBOWMCTBA (PU3UUYECKUX
SABJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarby pacyéTHbIE 3aJauu B 2—3 AEUCTBUSA, UCHOJb3Ys 3aKOHBI M (DOPMYIIbI, CBSI3bIBAIOLIME
(¢uznyecKkue BEIMYUHBL: HA OCHOBE aHAJIM3a YCJOBMS 3a/1a4d 3alMCBIBATH KPAaTKOE YCIIOBUE,
BBISIBJISITH HENOCTATOK J@HHBIX JJIA pEIICHUs 3aJadd, BbIOMpaTh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIEC 7Sl €€ pelIeHHs, MPOBOAUTh PacyE€Thl U CPAaBHUBATH MOJYYEHHOE 3HAUCHHE
(u3NYECKOI BEIMYNHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOYKHO PEHIMTh MPU MNOMOIIM (PU3HMUYECKUX METOJOB,
UCIIOJIb3Ysl ONMCAHME HCCIIECIOBAHUS, BBIACIATH IPOBEPSIEMOE MPEANOIOKEHUE, OLIEHUBATh
IPaBUIBHOCTD MOPSAKA TPOBEICHHS UCCIIEOBAHUS, A€JIaTh BHIBOJIBI;

IPOBOJUTH ONBITHl MO HAOIIOACHHUIO (DU3UYECKUX SIBJICHUN WU (PU3UYECKUX CBOMCTB TN
(KanmWUISIpHBIE SIBJICHMSI, 3aBUCHUMOCTBH JABJIEHUS BO3JyXa OT e€ro oObéma, TeMIepaTypsl,
CKOPOCTH IIpollecca OCTBIBaHUS W HAarpeBaHWs IIPU M3JIYyYEHHH OT LBETa H3JIydarollen
(morynomaroiei) MOBEPXHOCTU, CKOPOCTh HMCIAPEHUs BOJBI OT TEMIIEpPaTyphbl KUAKOCTH U
IJIOIAAN €€ MOBEPXHOCTH, SJEKTPU3ALMS TEI U B3aUMOJEUCTBHE DJEKTPUUYECKUX 3apsiioB,
B3aMMOJICUCTBHE TIOCTOSIHHBIX MArHWTOB, BU3YyalW3allsl MAarHUTHBIX IOJIEHM MOCTOSHHBIX
MarHuToB, JE€UCTBUS MAarHUTHOIO TOJIS Ha MPOBOJHUK C TOKOM, CBOICTBa 3JEKTPOMArHuTa,
CBOMCTBa  3JEKTPOABUIATENsl  IOCTOSHHOIO  TOKa):  (OpMYyJIUpOBaTh  IpOBEpsieMble
NPEANoJOKEeHUs, COOMpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYIOBAHMS, OMUCHIBATH XOI
onbITa U (POPMYIUPOBATH BHIBOIBI;

BBIMOJHATh NPSMbIE M3MEPEHUs TEMIIEpPAaTypbl, OTHOCUTEIBHOW BIIAXKHOCTU BO3/yXa, CHJIBI
TOKA, HANpPSDKEHUSI C HUCIHOJb30BAaHUMEM aHAJOrOBBIX NPUOOPOB M JATYMKOB (PUIUUECKUX
BEJIMYMH, CPABHUBATDH PE3YJIbTaThl U3MEPEHU ¢ yUETOM 3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM (PU3MYECKON BEJIMYMHBI OT JPYrol ¢
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUIl (3aBUCHUMOCTb COINPOTUBIICHUS MPOBOAHMKA OT €ro
JUIMHBI, IUTOIIAIN MONEPEYHOr0 CEYEHUS U YJIEIBbHOTO COITPOTHUBIICHHS BEILIECTBA IIPOBOJHUKA,
CWJIBI TOKAa, MIYIIEr0 4Yepe3 IPOBOJHUK, OT HAINpPSDKEHUS Ha NPOBOAHHUKE, HMCCIIEIOBaHUE
NOCJIEAOBATEIBHOIO M MApaJJIeIbHOTO  COSAMHEHWH  IPOBOJHMKOB):  IUIAHUPOBATH
UCCJIeI0BaHNE, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHUS, CIAEAYS NPEAI0KEHHOMY TIJIaHy,
(buUKCUpOBaTh pe3yibTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE TaONMIl U TpadUKOB, J€NIaTh
BBIBO/JIbI 110 pE3yJIbTaTaM HCCIIETOBaHMUS;

IPOBOJANUTH KOCBEHHBIE U3MEpEeHMsI (PU3NUECKUX BeIUYUH (yAeTabHas TeIJIOEMKOCTh BEIIECTBA,
CONPOTHUBJICHUE TMPOBOAHMKA, padOoTa W MOIIHOCTH DJJIEKTPUYECKOrO TOKA): IMJIAHUPOBATh
U3MEpPEHUsl, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEeNys MPEAJIOKEHHOW HHCTPYKIIUHU, U
BBIUMCIISTH 3HAUEHNE BEJINYMHBI,

coOIroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM 000PYAOBAHUEM;
XapaKTepU30BaTh MPUHIUIBI IEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUECKHX YCTPOMCTB C
OMOpOM Ha MX ONUCaHUS (B TOM YHUCIE: CUCTEMA OTOIJIEHHsS JOMOB, TMIPOMETp, IapoBas
TypOMHa, aMIEpPMETpP, BOJIBTMETP, CUETUUK DJIEKTPUUYECKON DHEPIUH, DJIEKTPOOCBETUTEIbHBIC
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npuOOpkl, HAarpeBaTENbHBIE AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUYECKUE MPEIOXPAHUTENH,
AIIEKTPOMArHUT, 3JEKTPOJBHUIaTelb IOCTOSHHOTO TOKA), MCHOJb3YyS 3HAaHHUS O CBOMCTBAX
(u3nyeCKuX SBICHUN U HEOOXOAUMBIE PU3NUECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOWCTBA U M3MEPHUTEIbHBIE MPHUOOPHI 1O CXEMaM U
CXEMaTU4YHbIM PHUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, THUTPOMETP,
JIBUTATEJIb BHYTPEHHETO CrOPAHUs, JIEKTPOCKOI, PEOCTAT), COCTABIIATh CXEMBI JIEKTPUUECKHUX
LEeNel ¢ MociieI0BaTeIbHbIM U NAapAJUIEIbHBIM COEIMHEHUEM DJIEMEHTOB, pa3jinyasl yCIOBHBIE
0003Ha4YEeHHS FIIEMEHTOB JIEKTPUUECKUX LETIEH;
IPUBOJUTH MPUMEPHI (HaXOAUTh MHPOPMALMIO O IPUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS
(u3MYEeCKUX 3HAHUU B IOBCEAHEBHOM KU3HU ISl oOecreueHrs 0€30MMacHOCTH MpU 00palieHuu
¢ mpubOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0pPOBbsl U COOJIIONECHHUS HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEJIE;
OCYIIECTBIIATh MOMCK HH(poOpMauuu (usnueckoro coaepxkanus B VHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAaHUM W MNyTEM CpPaBHEHUSA JIONOJIHUTEIBHBIX HMCTOYHUKOB BBIICIATH
UH(pOpMAaIUIO, KOTOpas SABJISIETCS IPOTUBOPEUUBON UM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUl HAyYHO--TIOMYJSIPHYIO JIUTEPATYPY
(¢u3nYECKOro cojepxaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl ceth WHTepHeT, BianeTh
npuéMaMyd KOHCIIEKTUPOBAaHMsI TEKCTa, mpeoOpa3zoBaHUs MHPOPMALMKU W3 OJHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE TUCbMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHUs, 00001as nHPOpMALIIIO
U3 HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COAEPIKAHUS, B TOM YHCIIE MyOJIUYHO MPEACTABIATD
pe3ynbTaThl IPOEKTHOM WM HCCIEN0BAaTEIbCKONW JEATENBHOCTH, IPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh U3yUEHHBIH NOHATUHHBIN annapar Kypca (GU3MKH, COPOBOXKAATh BBICTYIUICHHUE
MpE3CHTAIUEN;
IPU BBIOJIHEHUHN YYEOHBIX MPOEKTOB M UCCIEAOBAHUN (PU3MUECKUX MPOLECCOB PACTIPENLIATh
00s3aHHOCTM B TIpyHIe B COOTBETCTBUM C IMIOCTABJIEHHBIMM 33Ja4aMH, CJIEIAUTh 3a
BBIMIOJIHEHUEM IUIaHA JEUCTBUM M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJl B JEATEIBHOCTh TPYIIbl, BHICTPAUBATh KOMMYHHKATUBHOE B3aMMOJCHCTBUE, MPOSIBIISISA
TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K kxoHy o0yueHuss B 9 kjacce nmpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINUXCST YMEHUI:
UCIIOJIB30BaTh  MOHATHS:  CHCTEMa  OTCcuU€ra, MaTepuajgbHas  TOYKa,  TPAECKTOpHS,
OTHOCUTEILHOCTh MEXaHUYECKOIO JBUKEHUS, AedopManus (ynpyras, MiacTUu4ecKkas), TpeHue,
LHEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0COJIIOTHO
TBEPAOE TENO, LEHTP THKECTH TBEPAOrO Tesla, paBHOBECHE, MEXaHMYECKHUE KOoJieOaHUs U
BOJIHBI, 3BYK, HH(pa3Byk U  yIbTpPa3ByK, DSJIEKTPOMAarHUTHbIE  BOJHBI,  IIKajia
3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTb M JANbHO30PKOCTb, CIIEKTPhl HUCIYCKaHUS U
NOTJIOUIEHMs], alb(a-, 0eTa- U TaMMa-Uu3Iy4YeHUs], U30TOIbI, sAEpHas JHEPIeTHKA,
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paznuyath SBIEHUS (PaBHOMEPHOE U  HEPaBHOMEPHOE TMPSMOJMHEHHOE JBIKCHUE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBUKEHHE, CBOOOJHOE TMAaJCHHE Tel, PaBHOMEPHOE
JIBUKCHUE TIO OKPY)KHOCTH, B3aMMOJCHCTBHE TEJ, PEAKTHBHOE IBHKCHHE, KOJICOATEIHHOE
IBWKCHHUE (3aTyXalollie W BBIHYXICHHBIE KOJIeOaHWs), PE30HAHC, BOJHOBOE JIBIIKEHHE,
OTpaXCHHE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPAaHEHHE, OTPAKEHHWE U TPETOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPa)KEHUE CBETa, PA3NOKEHHE OeJoro CBeTa B CHEKTP M CIIOKECHHE
CIEKTPAJIbHBIX I[BETOB, IUCIIEPCUSI CBETA, €CTECTBEHHAS PaJMOAKTHUBHOCTh, BOSHHMKHOBCHHE
JMHEHYATOTO CIEKTpa H3JIyYCHHUs) IO OMHCAHWUI0O HMX XapaKTePHBIX CBOWCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NICCKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3UYECCKUX SBICHUU B OKPYXKAIOIMEM MHpPE (B TOM
yucie (GU3UYecKue SBICHUS B MPUPOJIC: MPUIUBEI U OTIWBHI, IBIKEeHUE TuTaHeT COTHEYHOU
CHUCTEMbI, PEaKTUBHOE JBI)KCHHE >KUBBIX OPraHW3MOB, BOCIPHUSITHE 3BYKOB >XHMBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHUE BOJHBI, I[yHAMH, 9XO, I[BETa TEJl, ONTHYECKUE SIBJICHUS B
npupoae, OHWOJIOTHYECKOE JCHCTBHE BHUIUMOTO, YIbTPadUONIETOBOIO H PEHTICHOBCKOTO
U3ITyYCHUH, €CTECTBCHHBIM pPAJAMOAKTHBHBIA (OH, KOCMHYCCKHE JIY4H, PaIAOAKTUBHOE
U3ITydCHUE TPUPOTHBIX MUHEPAIOB, JCUCTBUE PAJUOAKTUBHBIX H3IIYYCHHH Ha OPTaHW3M
4eJIoBeKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B YUCOHYI0, BBIJICISATh CYIIECTBCHHbBIC
cBOMCTBa (MPU3HAKK) (PU3NYECKUX SBICHUN;

OTMCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (HU3WYECKUE SIBICHUS, HCIOJB3YS (U3UICCKUE
BETUYMHBI (CpEIHSSI W MTHOBEHHas CKOPOCTh Tejda IPH HEPaBHOMEPHOM JIBHKCHHH,
YCKOpEHHE, MepeMeIleHre, MyTh, YIJIOBas CKOPOCTb, CHJia TPEHHS, CHJIa YIPYrOCTH, CHJIA
TSDKECTH, YCKOpPEHHE CBOOOJHOTO TMaJeHMs, BEC Telld, HUMITYJIbC Tela, WMITYJIbC CHUJIBI,
MexaHu4eckas paboTa W MOIIHOCTb, IOTEHIMAJIbHAS OJHEPrus Teja, MOJHITOrO0 Hal
MOBEPXHOCTHIO 3€MJIM, MOTCHIHUAIbHAS dHEPTUS CKATOW MPYKUHBI, KHHETUYECKAs DHEPTHUS,
MOJIHAsE MEXaHWYEeCKasl DHEPTrus, MEpPHOJ M YacToTa KoJcOaHWi, NJIMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IMOKAa3aTeNib MPEIOMJICHHS CPEJbl), MPU OMHMCAHUU
MPaBUJILHO TPAKTOBATH (PU3UUYECKHUM CMBICIT UCIIOJIb3YyEeMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI
(GU3UYECKUX BEIIMYWH, HAXOIUTh (DOPMYJIbI, CBS3bIBAIONINEG JAaHHYIO (PU3HUCCKYIO BEIHYHUHY C
JIPYTUMU BEJTUIHMHAMH, CTPOUTH TpadMKH H3yUYCHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEIUYHH,
XapaKTepPH30BaTh CBOWCTBA Tei, (U3UYECKUE SBJICHUS U TIPOIECCHI, HCIIONB3ys 3aKOH
COXpaHEHUsI DHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIUAI CYNEPIO3UIIMN CHUJI, TTPUHITUTT
OTHOCUTENBHOCTH ['anmumesi, 3akoHbl HBIOTOHA, 3aKOH COXpPAaHEHHUS HWMITYJIbCA, 3aKOHBI
OTpaKEHUS W TPEIIOMJICHHUS CBETa, 3aKOHBI COXPAHCHHUS 3apsA0BOTO U MAacCOBOTO YHCEN MPHU
SJICPHBIX PEAKIMAX, TIPH ATOM JaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA W 3aIlUCHIBATH €TO
MaTEMaTU4YECKOEe BhIPAKEHUE;

OOBSACHTH (PM3UYECKUE TMPOIECCHl U CBOMCTBA TEJ, B TOM YHCJI€ M B KOHTEKCTE CHUTYaIlUl
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIISITH TPUUNHHO--CJIC/ICTBEHHBIE CBSI3U, CTPOUTH
o0BsicCHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOH Ha 2—3 M3YYECHHBIX CBOWCTBA (PU3UUCCKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
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pemarb pacy€THbIE 3a7a4d (OIMUPAOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUH ), HCOJb3YS 3aKOHBI
U (opMyIbl, CBA3BIBAIOIIME (PU3MUECKHE BEIWYMHBL: HA OCHOBE aHAJIM3a YCJIOBHS 3aaadd
3aMHChIBAaTh KPATKOE YCIOBUE, BBIABISATH HEAOCTAIOIIME UM U30BITOYHBIE JaHHbIE, BBIOUPATH
3aKOHBI U (QOpPMyJbl, HEOOXOIMMBIE JJIsi pEIICHUs, MPOBOAUTH pacu€Tbl U OLICHUBAThH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI,

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEHIMTh IMPH MOMOIIM (PU3HUUECKUX METOJIOB,
UCIOJIb3Ysl ONMCAHHME MCCIICAOBAHUSA, BBIACIATH IPOBEPSIEMOE IMPEANOIOKEHUE, OLIEHUBAThH
IPAaBWIBHOCTh MOPSAJKA IPOBEICHUS MCCIEAOBAaHUA, J€JIaThb BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJNUTH OMNBITHI MO HAOMIONEHUIO (PU3UYECKHX SBICHUN WM (DPU3NYECKHX CBOMCTB Tel
(u3yyeHne BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTyH, 3aBUCHMOCTH IEPHOJIA
KoJIe0aHUM MPY>KUHHOTO MasiTHUKA OT MAaccChl Tpy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD
OT aMIUTUTYJbl MaJIbIX KOJICOAHWH, MPSMOJMHEHHOE pacHpOCTpaHEHUE CBETa, Pa3JIoKEHUE
Oermoro cBeTa B CHEKTpP, M3YYCHHE CBOMCTB H300pa)KeHHsI B TUIOCKOM 3€pKajie U CBOMCTB
n300paXkeHusi TpeaMeTa B coOuparomied JIuH3e, HAOII0JICHUE CIUIONMIHBIX U JIMHEHYaThIX
CIIEKTPOB M3IyYEHHS): CaMOCTOSATENIbHO COOMpaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
000py10BaHus, ONUCHIBATh XOJ1 OIBITA U €r0 PE3yJIbTaThl, POPMYJIUPOBATH BBIBOJIBI;
IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO0 NMPSAMBIX W3MEPEHUH, ONpeaesnsas cpelHee 3HauCHHE
U3MepsAeMor BeIM4HMHbI (POKYCHOE paccTosiHhe cOOMparolel JIMH3bI), 00OCHOBBIBATH BHIOOP
crocoba u3MepeHus (M3MEpUTEIbHOTO prdopa);

IPOBOAUTH HCCIEIOBAHUE 3aBHUCHUMOCTEM (PU3NYECKUX BEIIMYMH C MCIIOJIb30BAHHEM IPSMBIX
U3MEPEHH (3aBUCUMOCTD IyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JBMKEHMM 0€3 HauaJbHOU
CKOPOCTH, Tepuojia KojieOaHU MaTeMaTHYecKoro MasiTHUKa OT JJIMHbI HUTH, 3aBUCUMOCTHU
yria OTpaKeHUS CBETa OT yIJia MaJeHUs U yria IpeoMIICHHUs OT yIJia MaJeHus): TUIaHUuPOBaTh
UCCIIEIOBAaHHUE, CAMOCTOSITEIbHO COOUpaTh YCTAaHOBKY, (PMKCUPOBATh PE3yIbTaThl OTYyYECHHOU
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJE TaOMuI U TpaduKOB, JeNaTh BBIBOABI IO
pe3yJlibTaTaM HCCle0BaHNUS;

MIPOBOUTH KOCBEHHBIE U3MEPEHUST QU3NUECKUX BEIMYNH (CPEIHSSA CKOPOCTh M YCKOPEHHE Tea
IIpU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI,
KO3 PUIIMEHT TpEeHUs CKOJIbKEHHUS, MEXaHWYeCcKas padoTa MU MOIIHOCTb, YacTOTa M MEPHO]
KoJIe0aHUN MaTeMaTHYeCKOro M MNPYKMHHOTO MAasTHHKOB, ONTHYECKas cuja coOuparomien
JMH3BI, PATUOAKTUBHBIA (DOH): IJIAHUPOBATH H3MEPEHHUs, COOUPAaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBITIONHATh HM3MEPEHHsI, CIEIys TMPEATOKEHHOW WHCTPYKIUU, BBIYUCIATH
3HaUEHUE BEJIWYUHBI W aAHAIM3HPOBATh TMONYYCHHBIE pPE3yJbTaThl C YYETOM 3aJaHHOU
MIOrPENTHOCTHA U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;
pa3ianyaTh OCHOBHBbIE NPHU3HAKM HM3YUYEHHBIX (U3MYECKUX MOJENel: MaTepuanbHas TOYKa,
aOCOJIIOTHO TBEPAOE TENO, TOYEHHBI WCTOYHUK CBETa, Jyd4, TOHKas JIMH3a, IJaHETapHas
MOJIeJIb aTOMAa, HYKJIOHHAsl MOJIENIb aTOMHOTO s1J1pa;
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XapaKTepU30BaTh MPHUHIUIbBI EUCTBUS H3YyUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpol Ha MX omnucaHus (B TOM YHUCIE: CHUIOMETP, NAaTYUKH IOJOKEHHUS, PACCTOSIHUS M
YCKOpEHUs, pakera, HXOJOT, OYKH, IEPUCKOIl, (oToammapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOI, JTO3UMETp, KaMepa BuiibcoHa), MCHOIB3ysl 3HAHUS O CBOMCTBaX (PU3NYECKUX
SBJICHUN ¥ HEOOXOAUMBbIE (PU3NUECKIE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHCYHKM HW3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB IMPU pPEIICHUU YydeOHO--
IPAKTUYECKUX 33]a4, ONTHUYECKUE CXEMBI JUIsl IOCTPOEHUS N300paKeHUH B INIOCKOM 3€pKajie U
coOuparoien JI1H3E;

IPUBOJUTH MPUMEPHI (HAXOAUTH MH(MOPMALMIO O MPUMEpax) MPAKTUYECKOTO MCIOJIb30BaHUS
(u3MYEeCKUX 3HAHUU B IOBCEAHEBHOM KU3HU JIJIs1 oOecreueHrs 0€30MMacHOCTH MpU 00palieHuu
¢ npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHMS 3J0POBbSI M COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKPYXKAIOLIEH CPEJIE;

OCYLIECTBJIATh NOUCK MH(pOpMAaLMK (PU3NYECKOro coaepxanusi B IHTepHeTe, CaMOCTOSITEIbHO
bopMynaMpysi TOMCKOBBIM 3alpOC, HAXOAUTh MYTHU ONMPEAEIEHUS TOCTOBEPHOCTH MOJYYEHHOU
uH(OpMaIMU HA OCHOBE MMEIOIIMXCSA 3HAHUMI U IONOJHUTEIbHBIX UCTOUHUKOB;

UCIIOJIb30BaTh IPU BBINOJHEHUU YYEOHBIX 3aJaHUil HAy4YHO--TIONMYJISIPHYIO JIMTEpaTypy
(Gu3NYECKOro cojepxaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceth WHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOpMAUMU M3 OAHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIE NMHCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE HMH(OpMaLMM U3
HECKOJIbKMX MCTOYHHUKOB (PU3UYECKOTO COJEp)KaHUs, MyOJUYHO MPEACTaBIATh PE3YJbTaThl
IPOEKTHOW WJIM MCCIIEI0BATEIbCKOW JIESATENIBHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BaTh
U3YUYEHHBIM TMOHATUWHBIA anmapar u3ydyaemMoro pasjaena (U3MKA U CONPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALUEN ¢ yUETOM OCOOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.



,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMMbl Bcero Koﬁn TPOILHBIE HpﬁaKaneckue oOpa3oBaTe/ibHbIE Kopperus
padoThI padoThI pecypesi
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0 MUpa
bu6mmoreka [IOK
11 Pusiica - Hayka o mpHpoze 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HICCKHC BETHUHHEI 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAy4HBIN METOA 2 1 bubnuoreka [IOK
' MMO3HAHMS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
bu6mmoreka [JOK
2.1 Crpoerne semectsa 1 https://m.edso0.ru/7f416194
99 JIBr>KeHre U B3aUMO/ICHCTBUE 2 1 bubnnoreka [JOK
' JacTHUIl BElIeCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
3.1 Mexaiieckoe ABIKeHHE 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 HHepus, Macea, IIOTHOCTS 4 1 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Buper cun 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21



https://m.edsoo.ru/7f416194
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Pasznea 4. /laBjienne TBEPABIX TeJl, sKMIKOCTEl U ra3oB

o | R Mo | B LOK
' P > HHA https://m.edso00.ru/7f416194
razamu
bubmuoreka [JOK
4.2 Jlasnenne xuaKoCTH S https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 AtmochepHoe fasiieHue 6 https://m.edso00.ru/7f416194
44 JlelicTBue ®UJIKOCTH U Ta3a HA 7 3 bu6mmoreka [IOK
' MOrPYKEHHOE B HUX TEJO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bubmuorexa [JOK
51 PaGoTa u MommHoCTS 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 Hpocrsie MexaHH3MEI S 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
5.3 Mexannteckas sneprus 4 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME
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8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesl
Pa3nes 1. TenJioBble siBJIeHUsI
. bu6mmoreka [IOK
11 CrtpoeHue u cBOWCTBA BeLIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terople nporeccy! 21 2 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznen 2. DiekTpuyeckue 1 MATHUTHbBIE SIBJI€HUS
21 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
23 MarnuTHbe sBICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DTIEKTPOMATHHTHA HHIYKIIHS 4 1 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 145
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9 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne (uudpossbie)
HanmeHnoBaHue pa3iaeioB 4 TeM IPOrpaMMbl KouTpoabHubie IpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 11 1 1 bubmuoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 B i 20 1 3
SAUMOCHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3 10 1 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 41
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bubmmoteka IIOK
2.1 M 0 7 3
CXAHHHCCKHC KOTCDaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoteka IIOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHITACCKHC BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3jnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE TOJIE U JIEKTPOMAarHUTHBIE 5 5 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmuotexa [JOK



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

bubnunoreka LIOK
4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6nunoreka LIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubnunoreka LIOK
51 Hcnyckanue v morjaouieHue cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
52 CTpoeHie ATOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4aé
Hroro no pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001IaI0IM I MOYJIb
6.1 [ToBTOpEeHME U 06001IIEHNE CONEPKAHUS Kypca 3 9 bubnnorexa [JOK
' ¢uzuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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KOHTPOJIbHO-U3SMEPUTEJIbHBIE MATEPUAJIBI
JJIAA TPOBEAEHUSA ITPOMEXYTOYHOU ATTECTALIUA
IO NPEAMETY «®U3UKA» 1JISA 7 KIIACCA

3a 2024— 2025 y4eOHBbI roJ

MosacHuTenbHan 3anuUcKa

[IpomexxyTounast arrectauuss 0o ¢u3uke a1 oOydarommxcs 7 Kiacca cocTaBieHa Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOTO 00I11e00pa30BaTEILHOIO CTaHJapTa OCHOBHOTO OOINEro oOpa3oBaHUs, B COOTBETCTBUU C JEHUCTBYOIIEH
porpamMmoii no (pusmke.

Lenp aTTecTaluy - OUEHUTH 00111€00pa30BaATENbHYIO MOATOTOBKY yYalIuxcsl 10 (U3MKe 3a Kypc 7 Kiacca.

[IpomexxyTouHas arrecTalus paccuyuTaHa Ha 45 MUHYT.

Pabota cocrout u3 10 3amanuii, KOTOpbIE pa3AelieHbl HA TPU YaCTH.

Yacte 1 conmepxut 7 3amanuii . K kaxmomy 3aJaHuio JaHbl 4 BapuaHTa OTBETOB, U3 KOTOPBIX TOJIBKO OJWH BEPHBIM.
Kaxnoe 3ananue onenuBaetcs B 1 6am.

Yacts 2 comepxuT 3 3amaHus1, KOTOpble TPeOYIOT MOJTHOTO oTBeTa. Kaxkaas 3amada oreHuBaeTcs B 2 Oasa.

Yactb 1. (BbibepuTe BepHbI BapUaHT OTBETA, 3allMCAaB KpPaTKoe pellleHHe, CAeiaB MOsICHUTEJbHbIA PUCYHOK, €CJIU 3TO
HY>KHO)
1. BermiecTBa B KaKOM COCTOSTHUM MOTYT COXPaHSTh CBOM 00beM HEM3MEHHBIM, HO JIETKO MEHATH (hopMy?
A) B tBepniom; b) B xxunkom; B) B razoo6paznom; 1) Takoro cocTosiHUS HET.
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2. ABtromo6mib 3a 10 mun mpomen myth 12xkm 600Mm. KakoBa ckopocts aBTOMOOMIIA? A) 19 ™m/c;  B) 20  w/c;
B) 21 m/c; I') 22 m/c.

3. Kaxuwm siBienneMm MoxxHO 00bICHUTD (hpa3y: «He Boucasncs B moBOpoT»?

A) duddysueii; b) UnepTHOCTBIO; B) Ckopoctbio; I') Unepuumeil.

4. Manbuuk Maccoil 48Kr IEepXKUT Ha BBITAHYTOM BBEpX pyke Kupmuu maccoi 5,2xr. KakoB Bec ManbuMKa BMECTE C
KUPIUIOM?

A) 532 H; b) 53,2 kr; B) 428 H; I') Cpenu otBeToB A-B HET BepHOTO.

5. B copeBHOBaHUAX MO TMEPETATHMBAHUIO KaHATA YY4aCTBYIOT YETBEPO MaJbYMKOB. BIEBO TSIHYT KaHAT JIBOE€ MaJbUUKOB C
cuitamu 530 H u 540 H cooTBeTcTBEHHO, a BIIpaBo — JIBoe MaibunkoB ¢ cuiamu 560 H u 520 H cootBercTBeHHO. B Kakyio
CTOPOHY U KaKOM pe3yJIbTUPYIOLIEH CHUJION MepeTsHeTCA KaHatT?

A) Bmpaso, cuoii 10 H; b) Baeso, cunoii 10 H;
B) Bnero, cumoii 20 H; I') [ToGenut apyxoda.

6. Ilpu neiictBun Ha omnopy cuioi 20H naBnenue Ha Hee okasbiBaeTcs B 200I1a. Bo ckonpko pa3 u3MEHHUTCS JaBICHHUE, €CIH
Ha onopy AercTtBoBath ¢ cunoit 40H?

A) YBenuuutes B 2 pa3a; b) Ymensimmrces B 2 paza; B) Yeenuuutcs B 10 pa3; I') He usmenurcs.

7. Ilpu nomuaruu rpy3a Becom 260 H ¢ momoisro nmoaBuxkHOTO 0J0Ka Ha BEepeBKY aeicTBoBanu ¢ cuioit 136H. KakoB Bec
o5oka?

A) 128 H; b) 26 kr; B) 64 H; I') 6 H.

YacTsb 2. (PemuTe 3aa4n)

8. Ompenenure Bec 1y60BOro 6pyca pasmepamu 1M x 40cm x 25¢M. Tlnotaocts my6a 400 kr/me,
9. Kakoe naBnenue neicTByeT Ha OaTucKad, MOrpyKEHHBIM B MOPCKYIO Ty4YUHY Ha riyOuny 1542 m?
10.Ucnonb3ys nanusie Bonpoca Ne7, seranciure KITI ycranoBku, eciu rpy3 TpeOyeTcsi OAHSATH Ha BBICOTY SM.

KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIbI
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JIJISA TPOBEAEHUS ITPOMEXYTOUYHOM ATTECTAIIAM
ITO IPEAMETY «®U3UKA» JJI51 8 KITACCA
3a 2024— 2025 y4yeOHbIii rojg

IossicHumebHAA 3anuckKa

K UTOrOBOMY TECTMPOBaHUIO NO PU3NKe ANA NPOMEXKYTOUHOM aTTecTaumm obyyalowmxca 8 Knacca

HroroBoe tectupoBanue o Gpusnke ajisi o0ydaronmxcs 8 kiiacca coctaBieHo Ha ocHoBe DeniepanbHOro rocy1apcTBEHHOTO
00111e00pa30BaTEeNBLHOTO CTaHAApTa OCHOBHOTO O0IIET0 00pa3oBaHus, B COOTBETCTBUU C ACHCTBYIONICH MpOorpaMMon 1o (pu3HKe.

Llens TecTUpOBaHUS - OIIEHUTH 001Ie00pa30BaTENBHYIO TOJATOTOBKY yYalluxcs Mo (pU3MKe 3a Kypc 8 Kiiacca

HToroBoe TecTrpoBaHUE MPEACTABICHO B IBYX BapuaHTax U paccuntano Ha 40 munyt . Pabota coctout u3 10

3a1aHUH, KOTOPBIE PA3/ICJICHbl HA TPU YaCTH.
Yactse | conepxurt 10 3aganuii . K kaxxnomy 3a1aHnio gaHel 4 BapuaHTa OTBETOB, U3 KOTOPBIX TOJIBKO OJHMH BepHBIN. Kaxmoe

3aJlaHu€E OLlEHUBaeTCs B 1 Oai.
Yacts 2 copepxut 5 3ananuii . K kaxxnomy 3agaHuio qaHel 4 BapraHTa OTBETOB, U3 KOTOPHIX TOJIBKO OJIMH BEPHBIN, YUEHUK

JIOJDKEH 3aIicaTh BEIOPAHHBIM OTBET M KpaTKOe pelieHue 3aaanuss Kaxaoe 3agaHue olleHUBaeTcs B 2 0asa.
Yacts 3 comepxkuT 2 3aiaHusi, KOTOpble TPeOyroT MmoiHoro oreera. Kaxnas 3amada orieHuBaeTcs B 3 Oasia.
1.1lIkaaa 045 nepesoda 4uc/1a npasu/bHbIX 0MEeNno08 8 OYeHKYy Nno naimu6aa1bHol wKa/ae

Yuciao 0-7 8-12 13-17 | 18-26
HAOpaHHBIX

0aJ1710B

Ornenka B 0aj1ax| 2 3 4 5

2. PacnipenesieHue 3a1aHuii 10 OCHOBHBIM TeMaM Kypca (pu3uKu

‘ Ne ‘ KonnuectBo YpoBeHB C105KHOCTH
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./ 3aIaHui
- Tem A
a

TemnoBble sSBICHUS 3 2
H3menenune arperaTHaIx (3 2
COCTOSIHUM BELIECTBA

3 DJEeKTpUUECKHE SIBICHUS 6 2

4 DNEeKTPOMAarHUTHBIE SBICHUS 2 2
Hroro 17 10
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3. Tadauua pacnpenejieHusi 3aJaHUl B U”TOTOBOM TeCTe 10 YPOBHSM CJIOKHOCTH

Ne
3a1aHI 12|34 |56 B8 |9 [10(11|12|13|14|15|16]| 17
a1 B
Tecre

Neremot |1 1|22 |33 4 4 |5 |51 8 B3 |3 (5|23

YPOBEHb
ciookHoct | A | A|A|JA|A/AA A |A|AB |b b b|b |C|C
u

HHCTPYKUMUS no BeINOJIHEHUIO HTOTOBOT'0 TECTA.

K kaxaoMy 3a7aHui0 JJaHO HECKOJIBKO OTBETOB, M3 KOTOPBIX TOJBKO OJWH BEPHBIM OTBET. B 3amannn A
BbIOepUTe NpaBUWIbHBIN oTBeT. B 3amanusx B 3amummre dopmyny u kpartkoe pewmenue. B 3aganusax C
3aIUIINATE T0APOOHOE PelIEeHHE .

Yacts A

1. BHYTpeHHHH OHCPI'HA CBUHILIOBOI'O TCJIda UBMCHUTCA, CCIINU:

a) CUJIbHO Y/IapUTh 10 HEMY MOJIOTKOM; 0) MOJHATH €ro HaJl 3eMJIeH;
B) OPOCUTH €ro FTOPU30HTAIIBLHO; T') U3MEHUTH HEJb34.

2. Kaxoii Buj Temonepenayn HabM01aeTCsl IpU 00OTPEBAaHUM KOMHATHI OaTtapeeil BOJITHOTO OTOIJICHHsI? a)
TETJIONPOBOTHOCTH;
0) KOHBEKITHS; B) U3TyUEHUE.

') BCEMU TpeMs CIIoco0aMu OJMHAKOBO.

3. Kakas ¢usndeckas BenmuumHa oOo03HAwaeTcs OykBOHW ? W mMeeT pa3MepHOCTh JX/Kr? a) yaenpHas
TEIIOEMKOCTB;
0) yZenbHas TEII0Ta CTOpaHusl TOIUIMBA; B) y/elIbHAas TEMJI0Ta IIaBICHUS;

I') yAeabHasl TeIJI0Ta Napoodpa3oBaHMs.

4. B mporuiecce KUMeHHs TeMIepaTypa KUAKOCTH. .. a) YBEIUUUBAETCS;
0) He U3MEHSIETCSI; B) YMEHbBILIAETCS;

I') HET IPaBUJILHOTO OTBETA.

5. Ecim Tenta B3aMMHO OTTAJIKMBAIOTCS, TO 3TO 3HAYUT, UYTO OHU 3aPSDKEHEI ... a) OTPHUIATEIILHO;
0) pa3HOMMEHHO; B) OJTHOUMEHHO; T) MOJIOKHUTEIBHO.



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOVI noanucbio.

6. COnpOTUBIICHIE BRIYUCIISICTCS TI0 GOpMyIIe:
a) R=1/U; 6) R = U/I,
B) R = U*I; r) npaBunbHOM (OPMYJIBI HET.

7. V3 xakoro moJiroca MarHuTa BBIXOASAT JJUHUM MarHUTHOTO TOJs? a) U3 ceBepHOro; 0) u3
F0)KHOT0;
B) U3 000X IMOJIOCOB; T') HE BBIXOJIAT.

8.Ecnu snexTpuueckuii 3apsisi ABUKETCS, TO BOKPYT HETO CYLIECTBYET:

a) TOJIBKO MarHUTHOE TIOJIE;
0) TOJIBKO AJIEKTPHIECKOE TIOJIC;
B) U 2JICKTPUYECKOE M MATHUTHOE I10JIC; T) HUKAKOT'O TOJISI HET.

9. Yron Mexay MaJarolluM W OTPaKCHHBIMH Jy4aMu paBeH 60 rpamycoB. Uemy paBeH
yroia otpaxkeHusi? a) 20 rpaaycos; 6) 30 rpamycos;
B) 60 rpamxycos; ') 0 rpagycos.

10. Kakoe mu3obOpakeHHe NOIy4yaeTcsi HAa CeTYaTKe I1a3a 4esloBeka? a) YBEIMUEHHOE,
JIEACTBUTEILHOE, IIEPEBEPHYTOE;
0) YMEHBIICHHOE, ICHICTBUTEIBHOE, IEPEBEPHYTOE; B) YBEINICHHOE, MHIMOE, IIPSIMOCE;

I') YMEHBLIEHHOE, MHUMOE, IPSIMOE.
Yacrs B

11. Kakoe KOJIM4eCcTBO TEIJIOThl HE0OOXOAMMO COOOITUTE BO/Ie Maccoi 1 Kr, 4TOOBI HarpeTh
ee oT 10° mo 20° C? Y nenpHas TermmoeMKocTh Boabl 4200 Jx/kr - °C?

a) 21000 Ix; 0) 4200 JIx;
B) 42000 Ix; r) 2100 [Tx.

12.Kakoe KONIMYECTBO TEIJIOTHl BBLAEIUTCA B NPOBOAHMKE compoTuBieHHeM 1 Om B
teyeHue 30 cekyHa mpu cuiie Toka 4 A?

a) 1 Jix; 6) 8 bk
B) 120 JTx; r) 480 JDx.

13. Pabora, coepmienHas TokoM 3a 600 cekynn, cocraBimser 15000 J[x. Uemy paBHa
MOIIHOCTH TOKa? a) 15 Bt;  6) 25 Br;
B) 150 Br. r) 250 Br.

14. 1ea mpoBognuka compotuBierrneM R1 = 100 Om u R2 = 100 Om coenuHeHBI
napajuiessHo. YeMy paBHO UX o0Iiee CONpOTHRIICHHE?

a) 60 Om; 6) 250 Owm;
B) 50 Owm; r) 100.

15.®DokycHOe paccTosiHue cobdmparomeidi nuH3bl paBHO 0,1 M. OnTmyeckas cuma STOH
nuH3BI paBHa: a) 10 nntp;  ©6) 25 auTp;
B) 1 anitp; r) 4 noTp.
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Yacts C

16. /1151 HarpeBaHus 3 JUTPOB BOJBI OT 180 C 10 1000 C 8 BOJy BITYCKAIOT CTOTPAyCHbBIN
nap. Onpexenure Maccy mapa. (ViaenpHas Temiora mapooOpasoBanusi Boxsl 2,3 - 100
Jx/xr, ynenpHas TemioeMkocTb BoJibl 4200 J[x/kr - °C, mmoTHOCTH Bobl 1000 Kr/M3).

a) 450 kr; 0) 1 kr;
B) 5 KT; r) 0,45 k.
17. Hanpsokenue B skene3sHoM nposoguuke ammHoi 100 cm u ceuenmem 1 mm2 pasno 0,3 B.

Y nenbHOE compoTupieHue xeresa 0,1 OM - MM2/m. BoraucinTe culy TOKa B CTATbHOM HPOBOIHHKE.

a) 10 A; 0) 3 A;

B) 1 A; r) 0,3 A.

KOHTPOJIbHO-U3MEPHUTEJIbHBIE MATEPUAJIbI
JJISA MPOBEAEHUSA MIPOMEXYTOYHOU ATTECTALIUA
IO IPEAMETY «®U3UKA» 1JIA 9 KITACCA

3a 2024— 2025 y4yeOHbIH rox

IHosicHuTeIbHAA 3aIIUCKA

K HTOrOBOMY TECTHPOBAHMIO MO (PM3HKe Il IPOMEKYTOYHOM aTTecCTallul

odyuawmuxcs 9 kiacca

HrtoroBoe TtectupoBanue mo (usmke ans oOywarommxcs 9 Kiacca COCTaBICHO Ha
ocHoBe DesiepalbHOIO TOCYJApCTBEHHOTO 00Ie00pa30BaTebHOIO CTaHIapTa OCHOBHOI'O
o0uiero o6pa3oBaHus, B COOTBETCTBUH C JEHCTBYIOIIEH TpOrpaMMoii o Gpu3uKe.

Lenp TecTUpOBaHUA - OLEHHUTH OOIIEO0Pa30BATEIbHYIO MOATOTOBKY ydalluxcs 110
¢usuke 3a kypc 9 kimacca, 3aHumarouiuxca no yuyeOHuky Ilepeimkun A.B.I'yrHukE.M.,
dusnka: yueOHUK a1 9 kiacca obmeoOpa3oBaTeNbHbBIX yupexxaeauin — M.: IIpocsemienue,
2019
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Bapuant Bxmrouaer 13 3agaHuii.
Yacte A coxepxut 9 3amanuii ¢ BeIOOpoM 1 mpaBuiabHOTO OTBeTa. HeoOxommmo

BBIOpATh OJIMH MPABUIIBHBIN OTBET.

Yacte B comepxutr 3 3amanus ¢ BeiOOpoM | mpaBmibHOro otBera. HeoOxommmo
3amucath (OpMyITy, MPOBECTH BEIYUCIICHHUS 11O ()OpMYJie U BBIOPATH MPABWIHHBINA OTBET.
YacTtb C cogepunT 1 3aparHme. Heobxoanmo BbINOAHUTL NOAPOBHOE pelleHne.

PacnpepgeneHue 3agaHui No Temam

Ne Konunuecr YpoBeHb C/I0XKHOCTH
m./ Tema BO
| 3apaHui A B C
(6asoBbiin) (noBbiWweHHbIN) (BbICOKMN)
1 3aKOHBI  B3aUMOJEWCTBUSI H 6 3 2 1
ABUKCHUS TECII
2 MexaHnueckne KoJieOaHHS U 2 2 - -
BOJHBIL. 3BYK.
3 DJIEKTPOMArHUTHOE T0JIe 3 2 1
4 CrpoeHne aTtoMa W aTOMHOTO 2 2 - -
saapa
Hroro 13 9 3 1
Tabauna pacnpenejaeHus 3a1aHUI 10 YPOBHAM CJI0KHOCTH
Ne
3a1aHus 112 (3|4(5|6|7(8(9 (1|1 |1 |1
B TecTe 01112 |3
Ne Trembl 11111212 (3(4 3|4 |1 |1 (3 |1
YPOBEHb
CJIOKHOCTH AIAIAJ/A|/A|A/A|/A|/A|B |B |B |C
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4. CucremMa OlleHUBAHUS Pe3yJbTATOB BbINOJHEHNSI Pa0OTHI.
Bcero 18 6ammos.

Kaxx b1t mpaBUIbHBIN OTBET YacTH A olieHHBaeTcs 1 6aimom (Bcero 9 6aiion).
Kasxip1it mpaBUIbHBIN OTBET YacTH B orieHuBaetcs 2 6amutamu (Bcero 6 6ayiion).
Bepnoe pemenue 3agaun gactu C orieHuBaercs 3 6amuramu (Bcero 3 6aa).

Yacts B:

-IIPUBEJICHO TPaBWJIBHOE pEIICHUE, 3amuch (QU3NYecKor (HOpMyIbl, OTpakaromien
(¢u3uYecKkuil 3aKOH, MPOBEICHBl MaTEMaTHYECKHE NPeoOpa3oBaHUSI U PACUETHI,
MIpe/ICTaBIIEH OTBET - 2 Oana

- IpU MPaBUIBHOM XOJI€ PEHICHMs 3aJaud JIOMYIIEHBl OIIMOKH B MaTeMaTUYECKUX
pacuetax — 1 Oamn,

Yacts C:

-IIPUBEJICHO TIOJIHOE TMPABUJIBHOE pEIIeHHe, 3amuch (Qu3ndeckux (opmym,
OTpakaromux (HU3NIECKUe 3aKOHBI, IPUMEHEHNE KOTOPHIX HEOOXOIUMO ISl PEIICHHUS
3a/1aud BBIOpAHHBIM CHOCOOOM, TPOBEACHHI MaTEMaTUYECKHE MpPeoOpa3oBaHUA U
pacyeTsl, IpeJCTaBIeH OTBET — 3 Oaa,

- IpU MPaBUIHLHOM XOJI€ PEHICHMs 3aJa4d JIOMYIIEHBl OIIMOKH B MaTeMaTUYECKUX
pacyetax — 2 Oayna,

- MIpU NPaBWIBHON HJee pellleHus JomylleHa ourroka (He Oojiee OJHOM) B 3amucH
($U3MUECKUX 3aKOHOB WJIM UCIOJIBL30BAaHbI HE BCE UCXOIHBIC (OPMYIIbI, HEOOXOUMBIE
i perienust — 1 6an;

- OTCYTCTBHE pelleHus, 0oyiee OAHOW OMMOKM B 3amucAX (PU3HYECKUX (POopMyI,
WCIIO0JIb30BaHNE HEMPUMEHUMOTO B IAHHBIX YCJIOBHSX 3aKOHA U T.T. — 0 Oasios.

Tabauua nepeBoaa 6a,1710B padoThl B NATHOAVIBHYIO IIKAJTY OLEHUBAHUS

Ornenka «2» «3» «4» «5»
Yucio Menee 6 7-11 GamoB 12-14 6annos | 15-18 Gamnos
HaOpaHHBIX Ganos
0aioB

5. Bpemst BbINOJIHEHUsSI padoThI
Ha Brimonnenue paboTsl oTBOAUTCS 45 MUHYT.

IIpome:kyTOUHAs aTTeCTANMS
®uszuka 9 kiaace
Yactb A Buibepume 00ur npasuivHblii omeem

1. B kakux emununax CU uzmepsiercs: yckopenue?

1) mun 2) km/u 3) m/c 4)c 5) m/c?
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2. ITo kakoit popmyIie MOXKHO ONPEAEIIUTh CKOPOCTh IIPU PABHOMEPHOM MPSMOITUHEHHOM
IBIDKEHUN?

S v, — U, at’
1) vy, +a,t 2) = 3o, -t 4) =x_0x 5) v, t+
t t 2
3. Umnynec Tema onpenensercs GopMyIoun:
1) F=ma 2) F=kx  3) E=-F, HE=CSMM 5 5
r

4. Tlpu u3mMepeHuH mysabca YesioBeka ObUIo 3aUKCHUPOBAHO 75 MyJbcaliii KpoBH 3a 1
MUHYTY. OnpeaenuTe nepuos COKpaIeHU CEpAEUHON MBIIIIIIBI.

1)0,8¢ 2)1,25¢ 3)60c 4)75¢

5. Ammuatyna cBOOOIHBIX KoJieOaHmid Tena paBHa 3 cM. Kakoii myTh mpomnio 3To Teno 3a 1/2
repuo/ia KojieoaHui?
)3 cMm 2)6 cm 3)9cMm 4) 12 cm

6.
KBagpaTHas paMKa pacmojio)KeHa B OJHOPOZHOM MATHHT-
HOM IIOJIe, KaK MMOKa3aHO Ha pHCyHKe. HampasieHue TOKa B
paMKe YKa3aHO CTPEJIKaMH.

B

B

>7

EEBRER

Cuna, OefiCTBYIOINAH HA HUIKHIOI0 CTOPOHY pPaMKH, Ha-

npaBJieHa
1) BHUB 3
2) BBepx *

3) U3 MJIOCKOCTH JIKCTA Ha Hac @
4) B IIIOCKOCTBH JIMCTA OT HAC ®

7. 3 —u3Iy4eHHue — 3TO

1) BTOpMYHOE paJlMOAKTUBHOE U3TyUYSHHE IPH HAYalle IETHON peakin
2) TOTOK HEWTPOHOB, 00Pa3yIOIINXCS B IIEITHON Peakinu

3) 2JEKTPOMAarHUTHBIC BOJIHBI

4) TIOTOK DJICKTPOHOB
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OxuH pas KOJIBIO IIAaJAaeT HA CTOAIIMH BePTHKAJIBHO OJIO-
COBOHf MarHMT TaK, YTO HAJleBAeTCA Ha HEro; BTOPOil pas
TAK, YTO OpojeraeT MAMO Hero. I[ImockocTs Koabna B o6onx
cAyYadaX rOpU3OHTAJIBHA.

Tok B Koasle BO3HNKAET

1) B ofoux cayuasax

2) HH B OJHOM M3 CJAYYaeB
3) TONBKO B EPBOM clydae
4) TONBKO BO BTOPOM cily4ae

9. B snpe anemenTa 293;U COJICPIKUTCS

1) 92 mporona, 238 HEWTPOHOB
2) 146 npotoHOB, 92 HEHTpOHA
3) 92 npotoHa, 146 HEHTPOHOB
4) 238 npoTOHOB, 92 HEWTpOHA

Yacrtb B /lpedcmasbme pewenue 3aoayu, gvibepume 00uH npaguibHblii omeem

10. JIBDKHUK cheXa ¢ TOPKH 3a 6 ¢, IBUrasch ¢ OCTOSHHBIM ycKopeHueM 0,5 m/c?,
Onpenenure JJIMHY TOPKU, €CJIM U3BECTHO, YTO B Ha4aJle CIyCKa CKOPOCTh JIbDKHHUKA ObLIa
paBHa 18 kM/u.

1)39 m 2) 108 m 3) 117 m 4) 300 M

11. CriyCTHBIIHMCH C TOPKH, CAHKH C MATbUMKOM TOPMO3ST ¢ ycKopeHueM 2 M/c?. Onpeaenure
BEJIMYMHY TOPMO3SIIEN CHIIBL, €CIIM 0011asi Macca MajlbuMKa U CAHOK paBHa 45 K.

1)22,5H 2)45H 3)47H 4)90 H

12. Pagnocranuus pabortaet Ha yactote 60 MI'1. Haiinure 1iMHy 31€KTpOMarHUTHBIX BOJIH,
M3JIy4aeMbIX aHTEHHOHN paauocTaHuu. CKOPOCTh paclpOCTPAHEHMS JIEKTPOMAarHUTHBIX
BosH ¢ =3-10%m/c.

1)0,5m 2)5w™m 3)6m 4)10m
Yacrte C [Ipeocmasbme noanoe peutenue 3a0aiu

13. K HenoaBu»xHOMY Tesry Maccor 20 Kr MpuitoKuii noctostHHyro crity 60 H. Kakoit myTs
mpoiizner teno 3a 12 ¢?
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 8 knacc/ [eppimkuna A.B., OGIIECTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «M31aTeNbCTBO «DK3aMEH»

» ®usuka, 9 xknace/ [leppimkun A.B., I'yrauk E.M., O6mmectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

» dusuka, 9 knacc/ [eppimkua A.B., OGIecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «M31aTENbCTBO «DK3aMEH»

» ®usuka: 7-i1 kiacc: 0a30BbI ypoBEeHb: yueOHUK, 7 knacc/ [leppimkun .M.,
NanoB A.U., AkimonepHoe obiiectBo «M3naTensctBo «IIpocsemienne»

» ®usuka: 8- kacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun U.
M., UBanoB A. U., AkitnonepHoe o6miectBo «3narensctBo «IIpocBemieHue
» ®usuka: 9-i kacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kinacc/ [lepoimkun Y.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKIMOHEpHOE OOIIIECTBO

«3narensctBO «IIpocBemienue»

JOKYMEHT NOANMUCAH 3JEKTPOHHOU NOANUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPX/IEHA.
w MIPOBEPEHO B IIPOTPAMME KPUIITOAPM.

nmoAInuChH
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