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MNOSACHUTEJIBHAS 3AITUCKA

[IporpamMa mo ¢u3nMKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTAaBICHA HAa OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBaresnibHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOi paboyeil mporpammbl BocnuTaHus M KoHuenuuu npernojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copnepkanue nporpaMmsl 1o (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHHME €CTECTBEHHOHAYyYHOU
IPaMOTHOCTH OOYYAIOIINXCS M OPraHU3aLUI0 U3y4YeHUsl (PU3MKU Ha AEATEIbHOCTHOM OcHOBe. B
nporpaMMe 1o (U3MKe YUUTBIBAIOTCS BO3MOXHOCTH Y4E€OHOIro IpeAMeTa B pealn3aluu
tpeboBanuiit ®I'OC OOO k nIaHUPYEMBbIM JUYHOCTHBIM MU METAIIPEIMETHBIM pe3ysbTaTaM
0o0y4yeHMsI, a TaKKe MEXKIIPEIMETHbIC CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMsl.

[IporpamMa 1o (Qu3MKe YCTaHABIMBAET paclpeleleHue y4eOHOro marepuana Io rojam
o0ydeHust (1Mo kjiaccam), MpeajgaraetT MNPUMEPHYIO I[OCJIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE DPAa3BUTHUA MPEIMETHOIO COJEpX aHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yUaromMXCs.

[Tporpamma no ¢usuke pa3paboTaHa ¢ LENbIO OKa3aHHs METOJUYECKOM MOMOIIM YYUTEIO B
CO371aHUU pabouel MPorpaMMBbl 110 Y4EOHOMY IIPEIMETY.

@dusmnka SBISIETCS CUCTEMOOOPa3yIOUUM JJIsi €CTECTBEHHOHAYUYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJIBKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actTpoHoMHed M (puU3NYecKOl reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCcTaBiseT HauOojee sCHble O0pas3lbl MPUMEHEHHs HAay4dHOIO0 MeEToja
MO3HAHUS, TO €CTh CII0CO0a MOJTYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa 13 TIaBHBIX 337a4 (pu3nyeckoro oOpa3oBaHus B CTPYKType 00IIero oopa3oBaHusi COCTOUT
B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00ydaroLuxcs.
N3yuenne ¢usukun Ha 0a30BOM ypOBHE TIPEAINONATaeT  OBJIAJCHHE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLUIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

e HAyYHO OOBSCHATH SIBJICHUS;

e OIIGHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEI0BAHMS;

e MHTEPHPETUPOBATH JAHHBIE U MCIIOJIb30BaTh HAayYHbIE JOKA3aTeNbCTBA ISl MOJIyYEHUs
BBIBOJIOB.

[enu uzydyenus: Gu3uku Ha YpoBHE OCHOBHOTO 00I1Ier0 00pazoBanus onpeneneHsl B Konnenum
npenojiaBaHus yueOHoro npeaMera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
®denepaliv, peagu3ylOIIMX OCHOBHBIE O00II€00pa30BaTENbHBIE MPOTrPAMMSBI, YTBEPKIEHHON
pemenneM Kosuternn MunucrepctBa mpocsemenust Poceuiickoit @enepanuu (mpoTokos ot 3
nekadps 2019 r. Ne ITK4BH).

Henu nzyvyenus pu3NKu:

e MpuoOpeTeHNnEe HHTEPECa U CTPEMIIEHHSI 00YUaroIMXCsl K HAyYHOMY U3YYEHHIO IPUPOIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJICTaBICHMM O HAaydHOM METOAE IIO3HaHUusA U  (QOpPMHUpPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOLIUM SIBJICHUSM;

e (opmHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa W3Y4EHHs] OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opmHupoBaHUE MPEICTaBICHUNA O POIU (UHMKHU AJI PA3BUTUS JIPYTMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTH;

e pa3BUTHE TPEICTABICHUH O BO3IMOXKHBIX cdepax Oyaymed mnpodeccuoHanbHON
JeSITeIbHOCTH, CBSI3aHHOM C ()M3MKOH, MOATrOTOBKA K AajbHeWieMy oOyueHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne 3TUX Lieled mporpaMMbl 1Mo (U3KMKe Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
o0ecrieunBaeTcs pelieHueM CIeAYoIuX 3a1ay:

e MPUOOpETEeHHE 3HAHUM O TUCKPETHOM CTPOEHHHM BEIECTBA, O MEXAaHUYECKUX, TEIIOBBIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e TpHOOpPETEHHE YMEHWH OMHUCHIBAaTh W  OOBACHATH  (U3HUYECKHE SBICHUS C
MCIIOJIb30BaHNEM TIOJyYEHHBIX 3HAHUI;

e OCBOCHHE METOJOB pEHICHUs TNPOCTEHIINX pPACYETHBIX 3a7a4 C WCIOJIb30BaHUEM
bu3HYECKUX MOJIeNIel, TBOPUYECKHUX U MPAKTUKOOPUEHTHPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUH HAOIIOJIATh MPUPOIHBIC SBJICHHUS U BBIOJHATH OIBITHI, Ja0OpaTOPHBIC
paboThl M OSKCIEPUMEHTAILHBIC HCCIICIOBAHUS C HWCIOJIb30BAHUEM HM3MEPUTEITHHBIX
puOOPOB;

e ocBoeHHE NPUEMOB paboThl ¢ WHPopManuel (GU3MUECKOro coaep)kaHus, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3MKH, aHAM3 W KPUTHYECKOE
OlLIEHUBaHKE HHPOPMALINY;

e 3HAaKOMCTBO cO chepaMu npodecCHOHANBHOM AEATEIbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3HUECKON HAYKH.

Ha wn3ydenue ¢usuku (0a30BbI YPOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZleN0), B 8 kiacce — 68 yacoB
(2 gaca B Hepeno), B 9 kiacce — 102 yaca (3 yaca B HEZICIIO)

1. COAEPKAHUE YYEBHOI'O INIPEJIMETA
7 KJIACC

Paznen 1. ®usnka u e€ poJib B I03HAHUU OKPY/KAIOLIEro MUpPA.
®uznka — Hayka o npupone. SBnenusa npuponsl. dusnueckue SBICHUS: MEXaHUUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
@dusnueckue BeauuuHbl. M3mepenue ¢uznyeckux BenuuunH. Dusnuyeckue MpUOOPHI.
ITorpemnocTs n3MepeHuii. MexayHapoiHas CHCTeMa €IMHHIL.
Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKM H3ydyaroT MpHUpoay. EcTecTBeHHOHAayuHBIH METO.
NO3HAHUsA: HAOJIOJEHNE, IOCTAHOBKA HAyYHOI'O BOIPOCA, BBIIBUKEHHME TUIOTE3, SIKCIEPUMEHT
10 TIPOBEPKE THIIOTE3, 00BICHEHHE HAOMI0JaeMOoro sBieHus. Onucanue GU3NIECKUX SBICHUH C
IIOMOUIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHnueckue, TeIIOBbIE, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnueckue MpuOOPHl M TPOIEAypa TPSIMBIX HW3MEPEHHN aHAIOTOBBIM U IU(POBHIM

npubOpoOM.

Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue 1eHbl JeeHUs KAl H3MEPUTETHLHOTO MPHOopa.
N3mepenne paccTOSTHUN.
W3mepenune 00bEMa KUAKOCTH U TBEPIOTO Tea.
Omnpenenenue pasMepoB MaybIX TE.
W3mepenne Ttemmneparypbl OpH TOMOILIM JKUJKOCTHOTO TEpMOMETpa M JaT4yHKa
TEeMITepaTyphl.

6. IlpoBeneHue wuccregoBaHUS 1O IMPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJIETAa IIapUKa,

MYIEHHOTO TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMH BelleCTBA.
CtpoeHune BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE THUCKPETHOE
CTPOEHHE BEILECTBA.
JBmxenune wyactui BemectBa. CBS3b CKOPOCTHM JIBMOKEHUS YacCTHUI[ C TeMIEpaTypomu.
BpoynoBckoe nBwkenue, muddysus. BaummopeicTBre dYacTHIl BEUIECTBA: MPUTSKEHHE U
OTTAJIKUBAHUE.
ArperatHble COCTOSHUS BEILECTBA: CTPOCHHE ra30B, )KUAKOCTEH U TBEPABIX (KPUCTATUITMUYECKUX )
Ten. B3amMOCBsI3p MEXIy CBOMCTBAMM BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSX W WX
ATOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
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Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABHIKCHHSL.

2. HaGmonenue nuddysuu.

3. HaOmionenue siBneHH, OOBICHAIONUXCSA MPUTSHKCHUEM WIM OTTAIKHBAHUEM YaCTHIL

BEILECTBA.

Jlabopamopusie pabomsl u onvimol.

1. Omenka quaMeTpa aToMa METOJIOM PsZIOB (C HCToJIb30BaHUEM (hoTorpaduii).

2. OnbITI IO HAOJIIOACHUIO TETIJIOBOTO PACIIMPEHHS ra30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.
Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHIE TeJl.
Mexanudeckoe nuxeHue. PaBHomepHoe M HepaBHOMepHOe ABukeHue. Ckopocts. Cpennss
CKOPOCTb NPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMeHH JIBUKCHUSI.
SIBnenne nHepuuu. 3aKOH MHEpLMHU. B3auMopeiicTBue Ten Kak NpUYMHA U3MEHEHUSI CKOPOCTH
JIBUKEHUs Tell. Macca kak Mepa uHepTHOCTH Tena. [lmoTHocTh BeniecTBa. CBsI3b IJIOTHOCTHU €
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIeCTBA.
Cuna kak xapakTepucTuka B3aumonencTBus Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CUJIBl C MOMOLIBIO JUHAMOMETpA. SIBlieHHME TATOTEHUs U cuja TsokecTd. Cuia TAKECTH Ha
npyrux 1utanerax. Bec Tema. HeBecomocTs. CriokeHHEe Cuil, HAIIPABJIEHHBIX 1O OJHOM MPSAMOM.
PaBnopnelictByromas cun. Cuna TpeHus. TpeHue CKOJIbXEHUss U TpeHue mnokosi. TpeHue B
IIPUPOJIE U TEXHUKE.

Hemoncmpayuu.
Habmroienue MexaHu4eckoro JBUKECHHs Teja.
N3mepenne ckopoCTH MPSIMOJIMHEWHOTO JIBUYKEHHUS.
HaGnroienue siBjeHUs] UHEPITUH.
HabGmronenne n3mMeHeHus: CKOPOCTHU MPU B3aMMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue CuiI, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
ﬂaﬁopamopubte padomol u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABMXKEHUs (IIapuka B KUIAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. OmpeneneHue cpeiHeld CKOPOCTH CKOJBXEHMsI Opycka WIM IIapuka IO HAKJIOHHOMN
MJIOCKOCTH.
3. Ompexenenue MIOTHOCTUA TBEPOTO Tea.
4. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (IedopMaliiu) MpY>KUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OnbIThl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUsSI CKOJIbKEHUsI OT Beca Tejia U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.
Hasnenne. CriocoObl yMEHBIIICHUSI W yBEIWYCHHs JaBieHus. JlaBmeHue rasza. 3aBUCHMOCTH
JaBJIeHUs Ta3a OoT 00béMa, Temmnepatypsl. [lepenava napneHus: TBEPABIMU TEIaMH, KHIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJIECHUS JKUJIKOCTH OT
rnyounbl.  [mapocratmdeckmii  mapamokc. CooOmaromuecss cocyabl.  [mapaBiamueckue
MEXaHU3MBI.
ATtMocdepa 3emin 1 aTMocdepHoe aaBieHue. [[puuuHbl CylecTBOBaHUS BO3IYITHONW 000I0YKH
3emumn. OnbiT Toppuuernu. M3mepenne atMocepHOTo JaBiIeHUSA. 3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM MOpsi. [Ipubops! s u3mMepeHus: atMochepHOro JaBJICHUS.
JlelicTBHE )XUJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITankuBaromnias (apxuMe0Ba) cuia.
3akoH Apxumena. [TnaBanue ten. Bo3gyxomiaBanue.

o Uk wnNE



Hemoncmpayuu.

©uswNE
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3aBUCUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyphl.

[lepenaya naBneHus: KUIKOCTHIO U Fa30M.

CooOmarommecs COCy/Ibl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBus aTMOCc(HEepHOTO JaBICHHUS.

3aBUCUMOCTh BBITAIKMBAIOUIEH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH Tella U IIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUIAKOCTH.

VYcnoBue 1maBaHusl TeN: TUIABAaHUE WM TOTPY>KEHHE TeJl B 3aBUCUMOCTH  OT
COOTHOUIEHUS IUIOTHOCTEHN TeNa U JKUJKOCTH.

Jlabopamopuwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B KUIKOCTH
YacTH TelIa.

Onpenenenrue BBITATKUBAIONICH CHUIIBI, JACWUCTBYIOIIEH HaA Teno, MOTPYKEHHOE B
JKHIKOCTD.

[TpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIICH CHUJIBI, IEHCTBYIOIIECH Ha TEJIO B KHJKOCTH,
OT MAacCHI Tea.

OnBITHI, IEMOHCTPUPYIOUINE 3aBUCUMOCTH BBITAIKUBAIONICH CHUIIBI, ACHCTBYIOLIEH Ha
TEJ0 B XKHUIKOCTH, OT 00BEMA MOTPYKEHHOU B KUAKOCTh YAaCTH Teja U OT IJIOTHOCTH
JKUIKOCTH.

KonctpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHE JIOJKHM U OINpEIeieHue eé
rpy30M01bEMHOCTH.

Pa3nea 5. PaGoTa m MoiHOCTB. JDHeprusi.

Mexanundeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pblUar, OJIOK, HaKJIOHHas IIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mpaBuiIa paBHOBECcHs pbluara K Oyoky. «3omotoe mpaBuiio» MexaHuku. KIIJ]
MIPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanudeckas sueprusi. Kunernueckast u noteHuuanbHas sHeprus. [IpeBpaienue ogqHoro Buaa
MEXaHUYECKOMN IHEPTUHU B APYTroid. 3aKOH COXpPAHEHHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1.

[TpuMepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1.

w

Omnpenenenue pabOThl CHJIBI TPEHUS TPU PaBHOMEPHOM JBM)KEHHUH Tela IO
FOpI/I3OHTaJ'II>HOI\/’I TTOBEPXHOCTH.

HccnenoBanue ycl0BUI paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHON IITOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHNs MEXaHUUECKOM SHEPIUu.

8 KJIACC

Pa3znen 6. TensioBbIe SIBJIEHH.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKOM TEOpUM CTPOEHHUs BeulecTBa. Macca u
pa3MepH aTOMOB "N MOJ'IeKy.]'I. OHLITBI, nonTBepquanmHe OCHOBHBIC ITOJIOKCHU A MOJ'IeKy.]'IHpHO-
KHUHETUYECKOU TEOpHH.

Mopenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHMM BemecTBa. Kpucrtaimmumyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN



MOJICKYJIIPHO-KUHETUYECKOW Teopun. (CMaymBaHWE | KaNWUIAPHBIC sBIICHUs. TeroBoe
pacIIMpEeHHEe U CXKaTHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBWIKEHUS YacTHIl. BHyTpeHHSs
sHeprus. CocoObl U3MEHEHUS BHYTPEHHEH SHEPruu: TEIUIonepeaada U COBEPIICHHE PaOOTEHI.
Bunpl Terionepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3 TydeHHUE.

KomnuectBo TemnoTel. YaenabHas TEIUIOEMKOCTH BeEIIECTBAa. 1e€IIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOro OamaHca. IlnaBieHue W OTBEpJeBaHHE KPHUCTATUIMUECKHUX
BEIIECTB. YIenbHas Teryora ruiaBieHus. [lapooOpa3oBanue u KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBHCUMOCTh TEMIIEPATyphl KHUIICHHS OT
aTMoc(hepHOro JaBJICHHUS.

BnaxxxocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntumner padotsl TeroBsix apurareneid KI1/ remmoBoro npurarens. TemmoBbie qBUraTeny u
3allIUTa OKPYKAIOIIEH CpeJibl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTHUHU B TEIUIOBBIX MPOIEccax.

Hemoncmpayuu.
Habmtoienue OpoyHOBCKOTO TBUKECHHUSI.
HaGmronenne nuddy3un.
Habmtoienue siBieHni cMauMBaHUsI U KAMWJUTSIPHBIX SIBICHU.
Haburoienune TemioBoro pacivpeHus Ted.
V3MeHeHune AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUK UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTyphbl.
Bunb! Teruionepenaun.
OxakJIeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.
. CpaBHeHUE TEIIIOEMKOCTEH PA3IMYHBIX BEIICCTB.
. HaGnronenue kumenus.
. HabGmroienne mocTostHCTBA TeMIIepaTyphl MPHU TIABJICHUH.
13. Mojaenu TeIUIOBBIX ABUTATEIICH.
Jlabopamopnwvie padbomut u onvimol.
OnBbITHI MO OOHAPYKEHUIO TEHCTBHUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
OrnpezenieHne naBieHrs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBHUCHMOCTh JaBIEHUS BO3AyXa OT ero o0Obéma
HarpeBaHUs WM OXJIAKICHHUS.
6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCUMOCTHU JJIMHBI CTOJOMKA IKUAKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIIepaTyphl.
7. HaGnromenue m3MeHeHUsT BHYTPEHHEW DHEPrHH Tela B pe3ylbTaTe TeIlonepenaddl u
pabOTHI BHEITHUX CHIL.
8. HccnenoBaHue SBIEHUS TEINIOOOMEHA MPU CMEITUBAHUY XOJIOAHON U TOpsSYeH BOJIBI.
9. OmpezaeneHne KOIMIECTBA TEIJIOTHI, TOJYYCHHOTO BOJOW MPH TETUIOOOMEHE C HarpeThiM
METaJUIMYECKUM [IUIUHAPOM.
10. Onpenenenue yIeabHON TEIUIOEMKOCTH BEILIECTBA.
11. WccnenoBanue npoiiecca UCHapeHHUsl.
12. OnpeneneHne OTHOCUTEIbHOM BIAXKHOCTH BO3AyXa.
13. OnpeneneHue yeabHON TEIUIOThI MIaBJICHUS JIbJA.
Pazgen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUSA.
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OnekTpusanusa Ten. J[Ba poaa »3NEKTpUUYECKUX 3apsiioB. B3aumoneiicTBHUE 3apsKEHHBIX TeE.
3akoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsiioB U
pPacCTOSTHUS MEX]TY TEIaMH).

OnekTpuueckoe moje. Hampsxk€HHOCTh 3iekTpudeckoro mois. [lpuHuun cynepno3unuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHBIM 3JeKTpuyeckuil 3apsa. CTpoeHue atoma.
[IpoBOIHUKY M AUBJIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3aps/ia.

DIIEKTPUUYECKHUI TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. MICTOYHUKH MOCTOSIHHOTO
ToKa. J[eCTBUS AIEKTPUYECKOr0 TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DIEKTPUUECKUN
TOK B JKUJIKOCTSX M Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DnekTpuueckoe HanpspkeHue. COnpoTUBIIEHUE NPOBOAHMKA.
VnenbHoe comnpoTuBiieHHE BemiecTBa. 3akoH Owma st yuactka nenu. [locnepoBarenbHoe U
napajieJIbHOE COEUHEHNE ITPOBOIHUKOB.

Pabora u MomHOCTh 37eKTpudeckoro Toka. 3akoH Jxoyns—JleHuna. DiekTpuyeckue Lenu u
NOTPEOUTENH PIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUe.

[TocrosiHHbIE MAarHUTHI. B3auMo1elicTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOE noJie. MarHuTHoe
nose 3eMJIM W €ro 3HadeHue s ku3Hu Ha 3emse. OnbiT Opcrena. MarHutHoe moJie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO ToKa. Vcnonb3oBanue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OIBITHI ®dapajes. SIBnenue 3IIEKTPOMArHUTHOMU WHIYKIUH. [IpaBuiio Jlenma.
Onekrporerepatop. CrocoObl TOMyYEHUS DJIEKTPUYCCKOW DHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.
DneKTpuszanus Ted.
JIBa poJia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsKEHHBIX TElL.
YCTpOUCTBO U IEHUCTBHE DIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHTYKITHS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[TpOBOIHUKY W TUBTEKTPUKH.
MopnenupoBaHHue CUIIOBBIX JJUHUN 3JIEKTPUYECKOTO MOJIA.
M cToYHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJIKOCTH.
. I'a3oBbIli paspsn.
. I3Mepenune cuibl TOKa aMIIepMETPOM.
. I3mepenune 21eKTpU4ecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peocrar u Marasus conpoTuBiIeHU.
. B3aumoericTBre MOCTOSHHBIX MATHUTOB.
. MoaenupoBanrie HEBO3MOKHOCTH pa3/IeJIeHUs ITOJIFOCOB MarHMTa.
. MoaenupoBaHrie MarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.
. OnmeIT Dpcrena.
. MarauTtHoe nose Toka. DIEeKTPOMarHurT.
. JleficTBHe MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEeKTPOIBUTaTeIb MOCTOSTHHOTO TOKA.
. UccnenoBanue sIBICHUS IEKTPOMAarHUTHOW UHAYKIIAH.
. OnbiTel @apanes.
. 3aBHCUMOCTH HAMPABJICHUS] HHAYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BOSHUKHOBEHUS.
25. DeKTpOoreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnuvie padbomot u onvimol.
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OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU TNl MHAYKLIHEH U PU CONTPUKOCHOBEHUU.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka u mpoBepKka padOoThI IEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3MmepeHue U perysinpoBaHue CUiIbl TOKa.

W3mepenne u peryaupoBaHue HaPSHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MJYILErO Y€pe3 PE3UCTOP, OT COIPOTUBIICHUS

pe3ucTopa 1 HalpsHKEHUs Ha PEe3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IEKTPUUECKOTO COIPOTUBIIEHUS IPOBOIHUKA
OT €ro JJIMHBI, IUIOIA/IA TONIEPEYHOI0 CEYEHUsI U MaTepHraa.

8. IlpoBepka mpaBuwiia CII0KEHUS HANPSOHKEHUH IPU MOCIEI0BATEIbHOM COECIMHEHUHU JBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia JUIsl CUJIbl TOKA IIPY ApAJUIEIbHOM COEIMHEHUH PE3UCTOPOB.

10. Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3nucTop.

11. OmpeneneHre MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UJIYILETO Yepe3 JaMIIOUKy, OT HaIpsDKEHUS Ha
HEH.

13. Onpenenenue KIIJ{ narpeBatesns.

14. UccnenoBaHue MAarHUTHOTO B3aUMOJICHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3yyeHre MAarHUTHOTO TIOJI TMIOCTOSIHHBIX MAarHUTOB MpHU HX OOBEIWHEHUU U
pa3ieIeHUH.

16. MccrnenoBanue qeiCTBUS SJEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aUMOJIEHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIPABJICHUS TOKA B KaTYIIKE.

18. U3yueHue neiicTBUS MarHUTHOTO I10JIsl HA IPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATEINS.

20. 3mepenne KIIJI anekTpoaBuraTesIbHOM YCTAaHOBKH.

21. OnpITBl O HCCJIEJAOBAHUIO SBJICHHUS 3JIEKTPOMAarHUTHOM MWHAYKIUU: HCCIEAOBaHUE

M3MEHEHUH 3HAaYeHMsI U HAaIpaBJIE€HUS MHAYKIIMOHHOIO TOKa.

ook whE
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Pasnes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBuxkeHue. MarepuanbHasg Touka. Cucrema orcuyéra. OTHOCHUTENBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOE JaBMXKeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABMKeHHEe. CpenHsAss MU MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHHoe aBwkeHue. CBoOomHoe mnaaeHue. OIBITHI
[Nanunes.

PaBHOMepHOE ABHKEHHE 110 OKpyKHOCTH. lepros u yactora oOpamenus. JIunelinas u yriosas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHuun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHuUs: CWJIa TPEHHUS CKOJIBKEHUS, CUJla TPEHUs IOKOS,
JIpyrue BUbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOAHOTO majaeHus. JBuxeHue
rianet Bokpyr Comnuua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.
PaBHOBecue MaTepuaibHONW TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tenma. M3menenue wummynbca. Mmmynsc cuiibl. 3akOH COXpaHEHMsI HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBsi3b 3HEPruu
u pabotel. [loTeHumanpHash DSHEpPrust Tena, IMOAHITOIO HAJ MOBEPXHOCTHIO 3EMIIU.



[ToreHmanbHas sHeprus cxatoil npyxunbl. Kunernueckas sueprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.
1. HalumroneHne MEXaHUYECKOTO IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
2. CpaBHEHME IIyT€d W TPACKTOPUM IBHIKEHHS OJHOTO M TOTO K€ TEJla OTHOCUTEIBHO
Pa3HBIX TEJl OTCUYETA.
H3mepeHne CKOpOCTH U YCKOPEHHUS NIPSIMOJIMHENHOTO JBUKCHHUS.
HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.
HaOnronenue 1BuKeHus Tea 1o OKpyKHOCTH.
Habumronenne MexaHn4yeckux SIBICHHUH, NIPOUCXOASAIINX B cucteme orcuéra «Tenexkar»
npy e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNa U ACHCTBYIOLIEH Ha HET'O CUJIBL.
8. Habmronenue paBeHCTBA CHII IPU B3aUMOJCHCTBUY TEIL.
9. l3MeHeHue Beca Tena pU YCKOPEHHOM JIBUIKEHUU.

10. Ilepenaya umirynbca Npu B3aUMOJEHCTBUN TEIL.

11. [IpeoGpa3oBaHust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHue UMILyjbca Ipu abCONIOTHO YIIPYroM B3aUMOJICHCTBUU.

14. HaOnroieHue peakTUBHOI'O JIBUKEHHUS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU CBOOOIHOM I1aJICHUU.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU NPYU JABM)KEHUU TeJIa 0] IEHCTBUEM IIPYKUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyumpoBaHue Tpakra s pasroHa M JAIbHEHUIIEr0 PAaBHOMEPHOIO [BHKCHUS
[IApUKA WIH TEIEKKHU.

2. OmnpezneneHue cperHEl CKOPOCTH CKOJBXEHHUS Opycka WM JBHXXEHHS LIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenne ycKOpeHUs Telda IPU PAaBHOYCKOPEHHOM [BHKEHMM II0 HAKJIOHHOU
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0e€3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumoTesbl: €Clid MpU PaBHOYCKOPEHHOM JIBUKEHHMU 0€3 HadaJbHOM CKOPOCTH
MyTU OTHOCSTCS KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOUINE TPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnenmoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue KodpPuIMeHTa TPECHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOTHl CHJIBI TPEHUS NPU PABHOMEPHOM [JBIKEHUM Teja IO
TOPU30HTAILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThl CUJIBI YHOPYTOCTH IMpPH MOABEME TIpy3a C HCHOIb30BAHUEM
HEMOABMKHOTO U TOABHKHOTO OJIOKOB.

11. M3y4deHue 3aK0HA COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckue Koy1e0aHusI M BOJIHBI.

KonebarenbHoe pnBuxkeHne. OCHOBHBIE XapaKTEPUCTHKU KoJeOaHMN: Tepuoj, YacToTa,
aMIuIMTya. MaTtemaTuueckuid M TNpYXKUHHBIH MasTHUKU. [IpeBpaieHue sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue KoyiebaHusi. BwiHykaeHHble KoneOaHusa. Pe3zoHanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHndeckux BoJiH. [IposiosibHbIe U MonepeyHble BOJIHBL. J[JTMHA BOJTHBI U CKOPOCTb
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U yIbTpa3BYK.
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Hemoncmpayuu.
Habmonenue xonebanuii Te moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaOlntoenue BoIHYKIEHHBIX KOJIEOAHUN U PE30HAHCA.
PacnipocTpanenre npoAoiabHBIX U MOMEPEYHbIX BOJIH (HA MOJICIH).
HaburoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.
. AKyCTHYECKHI pe30HaHC.
Jlabopamopuwie pabomul u onvimol.
1. OrmpeneneHue 4aCTOThI U IEpUoa KoJeOaHui MaTeMaTHUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHU PY>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBHCHMOCTH IepHOJa KoJeOaHWN MOJBEUICHHOIO0 K HUTH Ipy3a OT
JUTUHBI HUTH.
4. WccrnenoBaHue 3aBUCUMOCTU IepHOJa KoieOaHUN MPYKHUHHOIO MAasTHHKA OT MAaccChl

rpysa.
5. IIpoBepka HE3aBHCHMOCTH IEPHO/Ia KOJeOaHHi rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb IE€PHO/Ia KOJIeOaHUH MPYKUHHOIO MasiTHUKA

OT MacChl Ipy3a U KECTKOCTU IIPY)KUHBL.

7. W3mepeHue yckopeHHs! CBOOOAHOTO MaCHHUS.
Pa3nes 10. DiieKTpOMarHuTHOe 10J1e M JIEKTPOMATHUTHbIE BOJIHbI.
OJEeKTPOMAarHUTHOE MoJIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Mxana SJICKTPOMArdMTHBIX BOJIH. Hcnonp3oBanme OJICKTPOMArdiMTHBIX BOJIH IJIA COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

©uswNE

Hemoncmpayuu.

1. CBolicTBa IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padomol u onvimel.

1. W3ydeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJH C TOMOUIbI0 MOOUIIBLHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monens cBeta. Mcrounuku cBera. [IpsMonnnelinoe pacnpocTpaHeHHe CBeTa. 3aTMEHUs
Connua n Jlynsl. Otpaxenue csera. [nockoe 3epkaiio. 3aKkoH OTpaKE€HUS CBETA.
[Ipenomnenue cBera. 3akoH MpesnomiieHHs cBera. [lonHoe BHyTpeHHee OTpakKeHHE CBETa.
Mcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox nmydeit B nuH3ze. OnTuueckas cuctema QoTtoarimnapata, MUKPOCKOIA M TEJIECKOIa.
I'na3 kak onTuyeckas cucreMa. blM3opyKocTh U 1abHO30PKOCTb.
Paznoxenue Genoro csera B cnekTp. OnbiTel HbtoToHa. Cro’keHue CHEKTpajIbHBIX ILIBETOB.
Hucnepcus certa.

Hemoncmpayuu.

[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTHyeckuii CBETOBOI.

Xox tydeit B coOuparomiei JTrnH3e.

Xop JIydeil B paccenBarolel JIMH3E.

[Tonryuenue n300paxeHUi ¢ TOMOIIIBIO JINH3.
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9. Ilpunnun aeiictBus poroanmapara, MUKPOCKOITA U TEJIECKOIIA.

10. Mopens riasa.

11. PasnokeHue 0emoro cBeTa B CIEKT.

12. Tomy4enue 0enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJia NaJeHHUs.

2. H3yueHue xapakTepUCTUK N300paKEHU MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCHMOCTH yIjla IPEIOMIIEHMsI CBETOBOIO Jyda OT yIJla NMAaJeHUs Ha
TPAHUILIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOLIECH JTHH3HI.
Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnBITHI IO PA3TIOKEHHUIO OEIOTO CBETA B CHEKTP.
OnpITEl 1O BOCHPHUATHIO I[BETAa MPEIMETOB NpU HUX HAOIIOJIEHUU 4Yepe3 IIBETOBBIC
(GUIBTPHL.
Pa3zgen 12. KBaHTOBLIE SIBJICHUS.
OmnbiTel Pesepdopaa m mmanerapras mozpens atoma. Mogens aroma bopa. Mcmyckanuwe u
MOTJIONIEHHE cBeTa aTOMOM. KBaHThI. JInHelyaThie ClIEKTPHI.
PanmunoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydenus. Ctpoenue atomHoro sjpa. Hykionnas
MoOZellb aToMHOro szapa. M3oromel. PanumoaktuBHble mpeBpaiuenus. llepuon mnomypacnana
ATOMHBIX fJIEP.
Snepuble peakuuu. 3aKOHBI COXPAHEHHUs 3aps/IOBOIO M MacCOBOIO YHCEN. ODHEPrusl CBS3H
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumu cuHte3a u aeneHus sjep. Mcrounuku
sHepruu CoJiHLIA U 3BE3L.
Snepnas sHepreTuka. JIeHCTBUSA paguOAKTUBHBIX U3Iy4YEHUN HA )KUBBIE OPTaHU3MBI.
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Hemoncmpayuu.
CreKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrexTpsl pa3IuyHbIX Ta30B.
CrnexTp BoaOpoO/Ia.
HaGnronenue TpekoB B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUCHU.
Peructpatus uznydeHusi pUupOJAHBIX MUHEPAJIOB U IPOTYKTOB.
JIaﬁopamopubze padomwt u onvimol.

1. HabnroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HUccnenoBanue TpEKOB: H3MEPEHHE HHEPrMM YACTHIBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. M3mepeHue painoakTUBHOTO QoOHA.
IToBTOpHTEIBLHO-0000 AN MOTYIb.
[ToBTOpUTENEHO-0000IIAIOIINI MOAY/Ih TpPEIHA3HAYEH JUIsI CUCTEMAaTH3alluu U 000O0IIeHUs
IPEIMETHOTO COJIEPYKaHMS U OIbITA AEATEIbHOCTH, MPUOOPETEHHOTO NP U3YUYEHUH BCETO Kypca
¢bu3MKY, a Takke Ui MOATOTOBKM K OCHOBHOMY IOCY/AapCTBEHHOMY 3K3aMEHY O (pu3uKe Jyis
00yyaromuxcst, BBIOPAaBIINX 3TOT YUeOHBIH Mpeamer.
[Tpu u3yyeHUN AAHHOTO MOJYJIS PEANU3YyIOTCS U CUCTEMaTHU3UPYIOTCS BHJIbI I€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CIeUNBACTCS JOCTHKEHUE MPEIMETHBIX U METANPEAMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00y4deHusl, GOPMHUPYETCs €CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOEHHE Hay4YHBIX
METOJIOB HCCJICIOBAHMS SIBICHUN TPHUPOABI U TEXHHUKH, OBIAJACHHE YMEHUSMHU OOBSICHATH
busnueckue sBIEHUS, NPUMEHSS IIOJYYEeHHblEe 3HAHUS, pelmarbh 3aJadyd, B TOM YHCIE
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHbIE.
[IpuHIIMIIMANBHO AEATEILHOCTHBIA XapakTep JAAHHOTO pa3jeia pean3yercs 3a CYET TOro, 4To
oOyJarotrecs BRIMOTHSIIOT 3aaHMs], B KOTOPBIX UM MPEJIaraeTcs:

© U rwDNE



Ha OCHOBE IOJIYYEHHBIX 3HAHMH pacro3HaBaThb M HAYYHO OOBACHATH (PU3MUECKHE SIBICHUS B
OKpYKaroIle IPUPOJIE€ U MOBCEAHEBHOM )KU3HH;

UCIIOJIb30BAaTh HAay4dHble METOJbl HCCIeAOBaHUS (U3UYECKUX SIBICHUM, B TOM YHCIE IS
MIPOBEPKU TUIIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSCHATH Hay4dHbIe OCHOBBI HamOoJjee Ba)XXHBIX JIOCTHXKEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HalpuUMep, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB YHEPTHHU HA OCHOBE 3aKOHA
MIPEBPAILECHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIUHU.

2. TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJJMETA

W3yuenue (pu3MKKM Ha ypOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsl HAMPABIEHO HA JIOCTHXKEHUE
JTUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00Pa30BATEIbHBIX PE3YyIbTATOB.

B pesynbraTte nzydyenust UMK Ha ypOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus y 00ydarolerocs
OyayT c()OpMHUPOBAHBI CIICAYIONINE JINYHOCTHBIC PE3YJIbTAThI B YACTH

1) maTpMoTU4YeCKOro BOCIIUTAHUS:

e —IMpOSBIEHHWE UHTEpeca K HCTOPHUM K COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOMN
¢duznyecKoil HayKu;

e —IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSAM POCCUUCKUX YUEHBIX-(PU3UKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e —TOTOBHOCTH K AaKTUBHOMY Yy4YaCTUIO B O6Cy>I(JICHI/II/I O6HIGCTB€HHO 3HAYUMBIX U
OTUYCCKHUX np06neM, CBSA3aHHBIX C [TPAKTHUYCCKUM IIPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,
e —O0CO3HAHMEC BaAXXHOCTU MOPAJIbHO-3TUYCCKUX TPUHIHUIIOB B ACATCIILHOCTHU y‘IéHOFO;

3) 3cTeTH4eCKOro BOCTIUTAHMS

e —BOCHOPUATHE JCTETUYECKUX KauecTB (PU3NYECKOM HaAyKu: €€ TapMOHHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMA:

e —OCO3HAHME IICHHOCTH (HPU3MUECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA TIO3HAHHS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

e —pa3BUTHE HAy4YHOM  HIOOO3HATENBHOCTH, HMHTEpeca K  HCCIIEI0BATEIbCKON
JIeSITCIIBHOCTH;

5) popmupoBaHus KyJLTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

e —OCO3HAHME IIEHHOCTH 0€30MacHOro odpasza *HU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BOKHOCTH TpaBUI OE30MacHOTO MOBEACHHsSI Ha TpPaHCIOpTE, Ha JOporax, ¢
INEKTPUYECKUM U TEIIOBBIM 000PYIOBAHUEM B JIOMAITHUX YCIIOBHSX;

e —chOpMHPOBAHHOCTh HaBbIKA pe(IeKCHMU, TpPHU3HAHWE CBOETO IMpaBa HAa OIMUOKY W
TaKOTro K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

e —aKTHBHOE YyYacTHE€ B pEIICHWH TPAKTHUECKUX 3aJa4y (B pamMKax CEMbH,
00pa3oBaTeNbHONW OpraHU3allMHM, TOPOJa, Kpas) TEXHOJOTHYECKONM W COIMAIbHOU
HANPaBIEHHOCTH, TPEOYIONIUX B TOM YKCIe U (PU3HMUECKUX 3HAHUMH;

e —HHTEpEC K MPAKTUIECKOMY U3yUEHHIO TIPOdeccuii, CBSI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:



e —OpHEHTAlWsd Ha NMPUMEHCHHE (U3MYECKMX 3HAHWM JUIS pEIICHHs 3aaa4 B 00JacTh
OKpYIKaroIIeH Cpe/ibl, IUTAHUPOBAHUSI TIOCTYITKOB M OLIEHKH WX BO3MOKHBIX TIOCIICICTBUIA
JUISL OKPYIKAFOIIel CPeJIbl;

e —OCO3HaHHE TI00aIBLHOrO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM | ITyTEH MX PEIICHUS;

8) ajanTanuu K U3MEHSIIIMMCS YCJIOBUSAM CONMAJILHON 1 IPUPOTHOM Cpebl:

e —TOTPEOHOCTh BO B3aUMOJCHCTBUU TPH BBIIOJHEHUH WCCIEIOBAHUNA M IPOEKTOB
(bu3nUecKoil HaIPaBACHHOCTH, OTKPBITOCTD OIBITY U 3HAHHUSM JAPYTHX;

e —TIOBBINICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO JIeSTeIbHOCTD;

e —TOTPEeOHOCTh B ()OPMHUPOBAHMK HOBBIX 3HAHH, B TOM 4ucClie (OPMYIHPOBATH HJIECH,
MOHSTHS, THITOTE3bI 0 (PU3NICCKUX OOBEKTAX U SIBJIICHUSIX;

e —oco3HaHKE Ae()UIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 001aCTH (PH3HKH;

e —IUIAHMPOBAHHE CBOETO Pa3BUTHS B IPHOOPETEHUH HOBBIX (PM3HUECKUX 3HAHHIA,

e —CTpPEeMJICHHE aHAJIM3MPOBATh W BBIIBJIATH B3aMMOCBSI3M TPUPOABI, OOIIECTBA H
9KOHOMHKH, B TOM YHCJI€ C UCITOJIb30BaHHEM (DU3NYECKHUX 3HAHMIA;

e —OIICHKA CBOMX JCHUCTBHU C Y4ETOM BIHSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOMKHBIX
rI100aJbHBIX HOCIEACTBUMN.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrate ocBOoeHUs mporpammbl M0 (U3UKE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs y
oOyuaromerocsi  OyayT cQopMHUpOBaHBI MeTallpeAMeTHbIE  Pe3yJabTaThl, BKJIIOYAIOIINE
MO3HABATEJIbHBIE YHUBEpCAJIbHbIC YyueOHBIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBEpPCAJIbHbBIC
yueOHbIe AeMCTBUSI, PETYISATUBHBIC YHUBEPCATIbHBIE YUeOHBIC JCHCTBUS.

Ilo3naBaTe/IbHBbIe yHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble tornyeckue neiicTBus:

e BBISBIATH U XapaKTEPU30BAThH CYIIECTBEHHbIE TPU3HAKKU OOBEKTOB (SIBJIICHUN);

e YCTaHABIIMBATh CYLIECTBEHHBINH MPU3HAK KJIacCU(PUKAIUN, OCHOBAHUS AJIsi 0000IeHUs U
CpaBHEHMUS;

e BBUIBJIATH 3aKOHOMEPHOCTH U IMPOTHUBOPEUHUS B pacCMaTpUBAEMbIX (aKTax, JAAHHBIX U
Ha6JHOI[CHI/I$IX, OTHOCAIINXCA K (1)I/ISI/I‘~IGCKI/IM SIBJICHUSM,

e BBUIBJIATH TNPUUYMHHO-CIEICTBEHHBIC CBS3M MNPU H3YYEHUM (U3NYECKUX SIBICHUH H
nmponeccoB, ACjIaTb BBIBOJAbI C HWCIOJB30BAHUCM JCAYKTUBHBIX W HWHIAYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYNH;

e  CaMOCTOSITEIBHO BBHIOMpATh CIOCOO perieHust yaeOHol (u3nyeckoil 3a1aun (cpaBHEHUE
HECKOJIbKMX BApUAHTOB pEIICHUs, BbIOOp Hauboiee TMOAXOAALIETO €  Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKUe 1eHCTBHA!

e  HCIOJB30BATH BOIPOCH KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHWS,

e MPOBOJUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIM (pU3nuecKuii
AKCIEPUMEHT, HEOOIIBIIIOE NCCIIe0BaHUE (PU3HMUECKOTO SBIICHUS;

e OIICHWBaTh Ha NMPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJIYYEHHYIO B XOJ€
UCCIICIOBAaHHS WITH DKCTICPUMEHTA;

e  CaMOCTOATENIbHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICOBAHMS,

e IIPOrHO3UPOBATh BO3MOKHOE JalibHEHIIee pa3BUTHE (PU3HMUECKUX IMPOIECCOB, a TaKXKe
BBIIBUT'aTh HNPCAITOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pabora ¢ nnopmanmeii:

e TPUMEHSTh pPA3IMYHBIE METO/bl, MHCTPYMEHTHI U 3alpochl MpH TOUCKE M OTOOpe

UH(OPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndecKoil 3a1auu;



aHAJTM3UPOBaTh, CHCTEMATH3MPOBATh M HWHTEPIPETHPOBATH HH(OPMAIMIO Pa3TAYHBIX
BUJIOB U (DOPM TMpeICTaBICHMUS;
CaMOCTOSITENIFHO BBIOMPATh ONTHMAIbHYIO (OpPMY NpEIACTaBICHUS HHOOpMAIMH U
WUTIOCTPUPOBATh pPEIIaeMble 3a/la4ll HECIOKHBIMH CXEMaMH, JUarpaMMaMd, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelcTBUA:

B Xoie OOCYyXJeHHS y4eOHOro maTepuaia, pe3yabTaTOB Ja0OpaTOPHBIX paboT U
MPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI U BBICKA3bIBATH HJICH,
HalleJICHHBIC Ha PEIICHUE 3a]a4H | MMOJIepKaHnue 0J1aro)kenaTeIbHOCTH OOIICHUS;
COMOCTABJISATH CBOM CYXACHHS C CYXKICHUSMH JPYTHX YYaCTHUKOB JIMAJOra,
0OHApY>XKMBATh PA3IUIKE U CXOACTBO IMO3HIIHI;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;

nyOJUYHO  TIPEACTABIATH  PE3YydbTaThl  BBIMIOJIHEHHOTO  (DM3WYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MMOHUMATh ¥ MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAJIbHONH paOOThI TIPH
pelIeHUH KOHKPETHON (prU3HUecKOi MpoOIeMbl;

NPUHUMATh 1M COBMECTHOH JICATEIIbHOCTH, OPTaHW30BbIBATh JCHCTBUSA TI0 €€
JTOCTHIKEHUIO: PACIPENICISITh POJU, OOCYKIATh MPOIECCHl M PE3yabTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh padOThHI, JOCTHTas KAd4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HANPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa B OOIIMIA MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHbIe y4eOHbIe AeiicTBUS

Camoopranusauus:

BBISBIIATH MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIUX JUIs PELIeHUs
(buznyecKux 3HaHMI;

OPUEHTUPOBATbCSA B PA3IMYHBIX IOAXOJAaX NPUHATUSA pEIIeHUN (MHAMBHUIYaAIbHOE,
INPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPyIIo);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pelleHus (U3NYECKOM 3ajauu WM IJIaHa
UCCIICIOBAaHUs C YYETOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

Jies1aTh BEIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a pEIlICHHUE.

CﬂMOKOHTpOJ’IB, AMOILMOHAIbHBIA HHTEJJIEKT:

JIaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh I1aH €€ H3MEHEHMUS,

OOBSICHATH MPUYUHBI JTOCTHKEHUS (HEIOCTUIKEHUS) pe3ysIbTaToOB JesITeIbHOCTH, aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YMCJIE B XOJ BBIIOJIHEHUS (PU3UUECKOTO
UCCIIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBILIHXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yiIbTaTa LI U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JPYroro yeJoBeKa B XOJ€ CIopa WIM JUCKYCCHU HAa HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OWMOKY MNpH pemeHud (U3NYeCKUX 3ajad WiId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MIPaBo JPYToro.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy o0y4enus B 7 KJjiacce mpeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIONIb30BAaTh MOHATUA: (U3MUECKHEe U XHUMUYECKUE SIBJICHUS, HAOII0JeHUE,
OKCIEPUMEHT, MOJICNIb, THIIOTE3a, CJUHUIBI (PU3MUYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHS BemlecTBa (TBEpIOE, KUIKOE, raz000pa3HOe), MEXaHHYeCKOoe
JIBUKEHHE  (paBHOMEpPHOE,  HEPAaBHOMEPHOE,  IpPSAMOJIMHEHHOE),  TPAeKTOpus,
paBHOJICHCTBYIOIIAs cuia, Jaedopmanust (ymnpyrasi, IUIaCTUYECKas), HEBECOMOCTD,
COOOILAOIINECS COCY/IbI;

paznuuath sBieHus (AUQQy3usi, TEIUIOBOE IBUKEHUE YACTHI[ BEIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPABHOMEPHOE JABM)KEHUE, MHEpLUS, B3aUMOJEHCTBUE TEJl, PaBHOBECUE
TBEPABIX TEJ C 3aKPEIJIEHHON OChIO BpallleHUs], Nlepeada JaBiIeHUs TBEPABIMU TellaMH,
KHUJIKOCTSIMM UM Ta3aMH, aTtMoc(epHOe [aBlieHHe, IUIABaHUE TeJ, MPEBPALICHHS
MEXaHUYECKOM SHEPruu) Mo OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKHUX SIBJICHUN B OKPYKAIOIIEM MHpE, B
TOM 4YHcle (U3MUECKUE SIBICHUS B IMPHUPOJE: TPUMEPHI IBWKECHUS C Pa3IMYHBIMU
CKOPOCTSIMU B JKMBOM M HEXHUBOW mHpuUpojle, NEHCTBHE CHJIBI TPEHUS B MPHUPOJE H
TEXHUKE, BIMSHUE aTMOC(PEpPHOrO [aBJICHUS Ha JKMBOW OpraHus3M, IUIaBaHHUE pBIO,
pplyard B TeJe 4YeNOBEeKa, MPH ITOM MEePEeBOAMTH MPAKTUUYECKYIO 3a/lady B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOICTBA (TPU3HAKHN) (PU3HUECKUX SBICHUMH;

OMKCHIBATh M3yYEHHBIC CBOMCTBA TN M (PU3NYECKUE SIBICHUSA, UCIONB3Yd (PU3MUECKHe
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BEILIECTBA, BPEMS, IyTb, CKOpPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tela, Cujla TPeHHsl, JaBieHue (TBEPIOro
Tena, JKUAKOCTH, ra3a), BBITAJIKUBAIOLIAs CUJla, MEXaHUYECKasi padoTa, MOIHOCTb, IJIEY0
CHUJIBI, MOMEHT CHJIbI, KOO((GUIIUEHT MOJIE3HOTO JIECHCTBUS MEXaHU3MOB, KHHETHUYECKasl U
NOTEHIMATIbHAS SHEPTHs), TPU ONMHUCAHUH TMPABHIBHO TPAKTOBATH (PM3UUECKUN CMBICI
UCIIONIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIBI (PU3HMUECKUX BEIWYHH, HAXOIUTh
(GopMyJibl, CBSI3BIBAIOLINE JAHHYIO (U3WYECKYIO BEIMYMHY C APYTMMH BEJIWYHMHAMH,
CTPOUTH TpaUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHUMH;

XapaKTepu30BaTh CBOWCTBA TeJl, PU3NYECKHUE SBJICHUS U MPOLIECCHI, UCTIOIb3Ysl MpaBuiIa
CIIOXEHHsI CUI (BJOJb OJHOM mpsMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs pbiuara (OJ0Ka), «30JI0TOE TPABUIO» MEXAaHUKH, 3aKOH
COXpaHEHMsS] MEXaHHYeCKOW OSHEpPruu, MpU ATOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHHUE;

O0BACHATH (pru3NYEeCcKHe SABICHUSI, TPOLECCH] U CBOMCTBA TN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluil MPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIATH MPUUYUHHO-CIIEACTBEHHbBIE
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOTMYECKUX MIaroB ¢ Omopod Ha 1—2 M3ydeHHbIX
CBOICTBa (PU3NUECKUX SBIECHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3amaud B 1-2 JeHCTBUS, HUCHONB3YyS 3aKOHBI U (OPMYJIBL,
CBsI3bIBAIOIME (PU3UUECKHE BEIMUMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3aJa4uM 3allMChIBAaTh
KpaTKOE YCIOBHE, TMOJCTABIATH (U3NYECKHUE BETUYMHBI B (OPMYNIBI U TPOBOJIUTH
pacuéThl, HAXOUTh CIIPABOYHBIE JJaHHBIE, HEOOXOIUMBIE JUIsl pEIICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUIUHEI;

pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIN (PHU3HUECKUX METOJIOB,
B ONHCAaHUM HCCIICOBAHUS BBIJCIATh IPOBEPSEMOE TMPEANONOKEeHUEe (THIIOTE3Y),
pa3ianyaTh M MHTEPIPETUPOBATH IMOJYYEHHBIM pe3ysibTaT, HaXOAWTh OIIMOKH B XOJ€
OTIBITA, J€JIaTh BBIBOJIBI 110 €r0 Pe3yJbTaTaMm;

MPOBOAMTDH OIBITHI MO HAOMIOAEHUIO (DU3MUECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Tesn:  (opMynupoBaTh MpOBEpSEMbIE TMPEANONOKEHUs, COOMpaTh YCTaHOBKY U3
MPeJI0KEHHOTO 000PYA0OBAHHUS, 3aMUCHIBATh XO/1 ONbITA U (POPMYITMPOBATH BHIBOIBL;



BBINOJIHATh IPSMbIE M3MEPEHUsl PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CHUIIBI U
TEMIIepaTypbl C HUCIOJb30BAHUEM AHAJOTOBBIX M IM(POBBIX MPUOOPOB, 3AMUCHIBATDH
IIOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM a0COIIOTHOM MOrPEUIHOCTH U3MEPEHUH;
IPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTH OIHON (PU3MUECKOW BENIWYHHBI OT OPYrou ¢
UCIIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCHUMOCTU IIyTH PAaBHOMEPHO JIBHIXKYIIErOCs
Tela OT BPEMEHU IBW)KEHUS Teja, CUJIbl TPEHUS CKOJIBXKEHHS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel M HE3aBUCHUMOCTH CWIbl TPEHUS OT IUIOIIAIU
COIPUKOCHOBEHMSI TE€J, CHUJIbl YIPYTOCTH OT YJJIMHEHMs NPY’KUHBI, BBITAIKUBAIOLIEH
CHiIbl 0T o00bEMa MOrpyKEHHOM wYacTh Teda W OT IUJIOTHOCTH JKHJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Te€Jla, OT TJIYOMHBI, Ha KOTOPYIO IOTPYXKEHO TEJo,
YCIOBUH IJIaBaHWUs TeJ, YCJIOBUH paBHOBECHs pblyara M OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUU Y4EOHOTO MCCIIEIOBAHNUs, COOMPATh YCTAHOBKY M BBIIOJIHITH H3MEPECHHUS,
ciefys NpeUIoKEHHOMY IUIaHy, (PMKCHPOBATh PE3yJIbTaThl MOJYYCHHOH 3aBUCUMOCTH
(¢U3MUeCKUX BEIMYMH B BHJEC NPEAJIOKEHHBIX TAOMUI] M Tpa(UKOB, JAeIaTh BHIBOJBI 110
pe3yJibTaTaM MCCIIEI0BaHNUS;

NPOBOJUTh KOCBEHHBIE H3MEpPEHHS (U3NYECKUX BEIWYMH (TJIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPNOIO Teja, CWJIA TPEHUA CKOJBXEHHs, JaBICHHE BO31yXa,
BBITJIKMBAIOINAs CHJIA, IEHCTBYIOIIAS HA OTPYKEHHOE B KHUJIKOCTh TeJI0, K03 duimeHt
HOJIE3HOI'O JIEMCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS MPEIOKEHHONW MHCTPYKLHUU: MPU
BBIMIOJTHEHUM WM3MEPEHUH cOoOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIYUCIIATH
3HaYEHUE UCKOMOH BEJIINYUHBL;

coONoaTh TpaBWJIa TEXHUKHA OE30MacHOCTH Tpu pabore ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

yKa3blBaTh [MPUHLUIBI JEWCTBUA NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETpP, COOOIIAoNIecs COCY/bl, OapoMeTp, pblyar, MOJABMXKHBIA U
HEIOJIBUKHBIN 0JIOK, HAKIIOHHAs IJIOCKOCTb;

XapaKkTepu30BaTh NPUHLUIIBI JHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOpON Ha WX omucaHus (B TOM 4YHUCIE: MOALIUIHHUKH, YCTPONCTBO BOAOIPOBOJA,
THJIPABIMYECKUN TIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc, apeoMmerp),
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (PU3WYECKUX SIBIEHUH M HEOOXOAMMBbIE (U3NUYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

OPUBOIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMALMIO O TpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (U3UYECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU M OOecredyeHus
0e30MacHOCTH MpH O0palleHUH C MpudopaMM U TEXHUYECKUMH YCTPONCTBaMH,
COXPaHEHMsI 3/10pPOBbS 1 COOJIIOACHNSI HOPM SKOJIOIMUYECKOT0 MTOBEJICHHSI B OKpY Karolei
cpene;

OCYILECTBIISATh OTOOP HCTOYHMKOB HHGpopMmauuu B IHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUN U MYTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATh MH(OPMAIUIO, KOTOpas SIBJISETCS MPOTUBOPEUUBOM
WJIM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MpPH BBHINOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATYpy
bu3nyecKoro coepxaHus, CipaBOUHbIE MaTepHalibl, pecypchl cetu VHTepHeT, BIaieTh
npuéMamMM KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMAIMU M3 OJHOM
3HAKOBOW CUCTEMBI B JIPYTYIO;

cO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB MHGpOpManuu (U3NYECKOTO COAEpX aHHs, B TOM 4YHCIEe MyOIMYHO J1enaTh
KpaTKhe COOOIIEHUsI O pe3ylbTaTaxX MPOEKTOB WM YUeOHBIX HCCIEIOBaHMUMU, MPU 3TOM
rPaMOTHO  HCHOJb30BaTh W3Y4YEHHbIM TOHATUHHBIA  amnmapaT Kypca (DU3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUENH;

IpPYU BBINOJIHEHUN Y4E€OHBIX MPOEKTOB M MCCIENOBAHUM paclpeiensiTh 00s3aHHOCTU B
IpyNIe B COOTBETCTBUM C IOCTaBICHHBIMHU 33Ja4aMH, CIEIUTH 32 BBIIIOJHEHUEM IUIaHA



NIEWCTBUM, aJEKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJL B JACATEIBHOCTh TPYIIIIHI,
BBICTpAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YYUTHIBASI MHEHUE OKPYKAIOIIINX.

K koHiy o6yuenus B 8 kj1acce npeqMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

HCIIOJIB30BaTh IMOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIJIOBOE JBH)KEHHE ATOMOB U
MOJICKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKUE MU aMop(dHbIe Tena,
HACBIIICHHBI W HEHACBHIIICHHBIA Map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHS
SHEPrus, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHBINA JJIEKTPUUYECKUN 3apsAl]l, AJIEKTPUUECKOE
110JI€, TPOBOJIHUKYU U TUAJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pa3iauuaTth SBICHUS (TEIUIOBOE pacCHIMpEHUE M C)KaTue, TeIlonepenadya, TEII0BOE
paBHOBECHE, CMayuBaHHWE, KaNWUIAPHbIE SBJICHUS, MCHApEeHHE, KOHJICHCAlHUs,
IUIaBJICHUE, KpUCTAJUIM3ALUS (oTBEpueBaHue), KUIIEHUE, Terioneperaya
(TemIoNnpoOBOHOCTh, KOHBEKIIUS, W3Iy4YEHHE), DSJICKTPHU3alUs Tel, B3aUMOJCHCTBUE
3apsA0B, JEHUCTBUSL DJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE
MarHuTOB, JEHCTBUE MAarHUTHOIO IIOJII HAa IMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLMS) TI0 ONMCAHHWIO KX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3UYECKHUX SBICHHI B OKPYXAIOIIEM MHUpE, B
TOM uucie (pU3nUecKue sIBICHUS B IPUPO/IC: MOBEPXHOCTHOE HATSHKEHUE M KAWL PHBIE
ABJICHUS B IPUPOJIE, KPUCTAILIBI B IpUpoe, usinyduenue CoHIa, 3aMep3aHue BOJ0EMOB,
MOpCcKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B
aTMocdepe, SJIEKTPUYECTBO JKMBBIX OPTraHU3MOB, MAarHUTHOE Toje 3emiu, Jpend
MIOJIFOCOB, POJIb MarHUTHOTO MOJISl JJIs KU3HU Ha 3emJie, MOJSPHOE CUSHHE, IIPU 3TOM
NEPEBOJUTh IMPAKTUUECKYIO 337auy B Y4eOHYIO, BBLACHATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HakK) GU3NYECKUX SBICHUM;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUYECKHE SBICHUS, UCHOIB3Yys (U3NUECKHE
BEJIMUMHBI (TeMIieparypa, BHYTPEHHSSI DHEPrusi, KOJIMYECTBO TEIJIOTHI, yJelIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJA€JIbHAs TEIUIOTa IUIABJIEHMs, YJAelbHas TeIuloTa
napooOpa3oBaHMs, yJelbHas TEIJIOTa CrOpaHMs TOIIMBA, KOX(PQUIMEHT I0JIE3HOTO
JICICTBUS TEIUIOBOM MalllMHBI, OTHOCUTENbHAs BIJIAXXHOCTh BO3/lyXa, JJIEKTPUUYECKHUI
3apsif, cuja TOKa, dJIEKTPUYECKOE HAINPSIKEHHE, CONPOTUBIIEHUE NPOBOIHUKA, YICIBHOE
COIPOTUBIIEHUE BEILIECTBA, padOTa U MOUIHOCTh 3JIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3WYECKUH CMBICI HCIOJIB3yEeMbIX BEIWYMH, 0003HAUYCHUS U
eAMHMULBI  (PU3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIUE JaHHYIO
bu3nYeCKyr0 BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpaQUKU H3YHYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapakTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS M NPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BEIECTBa,
IOPUHIUI CYNEPIIO3UIUH oJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs 3apsia,
3akoH OMa Ji1s ydacTka uenu, 3akoH Jxoyns—JIeHia, 3akoH coXpaHEHUs! SHEPTUH, NPU
ATOM JaBaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYecKoe
BbIpaXXCHHUE;

O0BSICHATH (PU3NYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIC U B KOHTEKCTE CUTYyallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh HMPUYUHHOCIEACTBEHHbBIE CBS3H,
CTPOUTH O0BACHEHHE U3 1—2 JOrMUYECKUX IIAroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOHCTBA
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemate pacuéTHble 3amaud B 2—3 JEHCTBUS, HUCHONB3YyS 3aKOHBI U (OPMYIIBI,
CBs3bIBAIOIIME (PU3MYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1ayMl 3alHChIBaTh
KpaTKOE YCJIOBHE, BBISBISATH HEJOCTATOK JAHHBIX U PEIICHUs 3aJa4d, BHIOUPATh



3aKOHBI U (POPMyYJIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, IPOBOIUTh PAacU€Thl U CPaBHUBATH
MOJy4eHHOE 3HaYeHHE (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh IPU OMOIIN (PU3MUECKUX METOJI0B,
UCIIOJIb3YSl  ONKCAHUE MCCIEAOBAaHUSA, BBLIEHATh IPOBEPAEMOE IMPEANOIOKEHUE,
OLIEHUBATh [IPABUIILHOCTD MOPSAIKA IPOBEICHUS UCCIIEI0BaHMS, JeIaTh BEIBOJbI;
IPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUN MM (PU3NIECKUX CBOMCTB TeI
(KanuJUIApHbIE SBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT €ro 00béMa, TeMIepaTyphl,
CKOPOCTH IIpoliecca OCThIBaHMSI U HArpeBaHUs IpU M3IYYEHMM OT LIBETa M3JIydarolien
(moryomaroLei) HOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIepaTypbl )KUAKOCTH U
wiomaan €€ TOBEPXHOCTH, 3JEKTpHU3alUs Tell U B3aUMOJAECHUCTBHUE AIIEKTPUUYECKUX
3apsi/l0B, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJM3allMsi MAarHUTHBIX IOJEH
IIOCTOSIHHBIX MAarHMTOB, AEUCTBUSI MarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM, CBOMCTBa
9JIEKTPOMAarHnuTa, CBOMCTBA 3JIEKTPOJABUIaTesIsl MOCTOSHHOIO TOKa): (OpPMYJIHNPOBATH
IpOBEpsiEMbIE TPEATIOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000py10BaHUS,
OIUCBIBATH XOJ1 OIbITAa U (POPMYIUPOBATH BBIBOJBI;

BBIIOJHATh MpPSIMbIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEJIBHON BIAXXHOCTH BO3/1yXa,
CHJIBI TOKa, HAIpPSKEHUs C MCIOJb30BAaHUEM aHAJIOTOBBIX INPHOOPOB U JaTYMKOB
(¢u3NYeCKUX BEIMYUH, CPAaBHUBATH pE3yJIbTaThl HM3MEPEHUH € Y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPENIHOCTH;

IPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTH OIHON (PU3MUECKOW BEIWYHHBI OT JIPYro ¢
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS IPOBOJHHUKA OT €T
JUIMHBI, IUIOIIAJM IONEPEYHOr0 CEYEHHs] U YJEIbHOTO COIPOTUBIICHHUS BELIECTBA
IPOBOJHHMKA, CHUJIbI TOKA, UAYILEro 4epe3 NPOBOJHUK, OT HANpSKEHUS Ha NMPOBOJHUKE,
UCCIIIOBAHUE IOCIEI0BATEIBHOIO M IapauUIEIbHOIO COEIAMHEHWH IPOBOJHUKOB):
IUITAHUPOBaTh HCCIIEZIOBaHUE, COOMpPATh YCTAHOBKY W BBINOJIHATH M3MEPEHMs, CIIEHYS
NPEUIOKEHHOMY IIJIaHy, (UKCHPOBATh PE3yJIbTAThl MOJYYEHHONH 3aBUCUMOCTH B BHUJIEC
TaOIuI U TpadUKOB, A€TaTh BBIBOABI I10 pe3yJbTaTaM HCCIeI0BAHUS;

IIPOBOAMTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYMH (yAelabHas TEII0EMKOCTh
BEIIIECTBA, COMPOTHBIIEHHE MPOBOJHMKA, padOTa M MOIIHOCTh AJIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh ~ U3MEPEHMs, COOMpaTh AKCHEPUMEHTAIbHYIO  YCTAaHOBKY, ClEAys
NPEI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOnrofarh NpaBWia TEXHUKM Oe3omacHOCTH Ipu  paboTe ¢ 1a0OpaTOpHBIM
o0opyoBaHuEM;

XapaKTepu30BaTh MPUHIIUIIBI IEWCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpoi Ha UX omMcaHUs (B TOM YHUCIIE: CUCTEMAa OTOIUICHHs JIOMOB, TUTPOMETD,
napoBass TypOWHa, aMIepMeTp, BOJBTMETP, CUETUMK DJEKTPUUECKOH OSHEepruw,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, HarpeBaTelbHbIE AJIEKTPONPUOOPH  (IIPUMEPBI),
AIIEKTPUYECKUE TPEJOXPAHUTENH, BJIEKTPOMArHUT, 3JIEKTPOJBUraTellb IOCTOSHHOTO
TOKa), HUCHOJNb3ys 3HAHHA O CBOWCTBaX (PU3MUECKUX SBICHUH M HEOOXOJUMBbIe
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA M HM3MEpUTENbHbIE NPUOOPHI 10
CXeMaM M CXEMaTHYHbIM PUCYHKaM (KMJIKOCTHBIH TEpPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETp, JABUraTellb BHYTPEHHETO CrOPaHHUsA, 3JEKTPOCKON, PEOCTAT), COCTABIATH
CXEMBI JJIEKTPUYECKUX LENel ¢ IMOCIeNoBaTeNbHBIM M MapaieIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IIeTIeH;
NPUBOJIUTH MpHUMEpHl (HAXOAWTh HH(OpPMALMIO O TpHUMEpax) MPaKTUYECKOTO
UCTOJb30BaHUS (U3UUECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU M OOecredyeHus
0e30MacHOCTH TMpH O0OpalleHud C TNpudopaMH U TEXHHYECKUMH YCTpOilcTBamH,
COXPaHEHHMsI 3/I0pPOBbS M COOJIIOACHNSI HOPM SKOJIOIMUYECKOT0 MTOBEJICHHS B OKpY KaroIei
cpene;



OCYILECTBIIATh MOUCK MH(pOpMaMK (GU3NYECKOTo cojepkanus B MIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUM M NMYyTEM CpPAaBHEHHUS [ONOJIHMUTEIbHBIX HCTOYHHKOB BBIIEISTH
MH(POPMALINIO, KOTOPas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATYPY
(GU3M4ecKoro coxepkaHusl, CIpaBOYHbIe MaTepHalbl, pecypchl ceTu VIHTepHeT, BiajeTh
npuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MNpeoOpazoBaHust HHGOpPMALUU W3 OJHOU
3HAKOBOW CHCTEMBI B IPYIYIO;

co3/laBaTh COOCTBEHHBIE IHCHMEHHBIE M KpaTKHe YCTHBIE COOOUIeHus, 00o001mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB (PM3MUECKOro COJAEp’KaHHUs, B TOM YHUCIE
nyOJIMYHO  IPEICTaBISATH  PE3YyJbTaThl  IPOEKTHOM WM HMCCIIEA0BATEIbCKOM
JESITeIbHOCTH, NPU 3TOM I'PAMOTHO HCIOJIb30BAaTh M3YUYEHHBIH MOHATHHMHBIM amnmapar
Kypca (pHU3MKH, COMPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

IOpPU BBINOJIHEHUM YYEOHBIX IPOEKTOB M MCCIEIOBAaHUN (U3UYECKUX IPOLECCOB
pacripenenate 005S3aHHOCTH B TpYIIE B COOTBETCTBHM C IIOCTABICHHBIMH 33JadyaMH,
CJIIEUTh 3a BBHIIOJIHEHUEM IIJJaHa JEWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIH  BKJIaJ B  JI€ATENbHOCTh  [PYIIBl,  BBICTPaUBaTh
KOMMYHHKaTHUBHOE B3aMMO/ECHCTBHE, IPOSIBIISAS TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonIty o0yuenus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

UCIIOJIB30BaTh IOHATHSA: CHCTEMa OTCY€Ta, MaTepuaibHas TO4YKa, TPACKTOpUS,
OTHOCUTEIIbHOCTh MEXaHHYECKOTo JABIDKEHHUA, Aedopmaius (ynpyras, IacTU4YecKas),
TpPEHUE, HIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, HEBECOMOCTD U IIEPETPY3KH, LICHTP TSKECTH,
a0COMIOTHO TBEPIOE TENO, IEHTP TSHKECTH TBEPAOIO Tela, paBHOBECHE, MEXAHUYECKHE
KOJICOAHUs U BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, dJICKTPOMArHUTHBIC BOJHBI, IIKaJIa
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M AabHO30PKOCTh, CEKTPHI UCITYCKAHUS
¥ TIOTJIONICHNUS, alb(a, OeTa- 1 raMMa-u3JIydeHUs], U30TOIIb, SiAePHAs YHEPTreTHKA;
pasnnyath sBJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE [BH)KEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MaJCHHUE Tel, PABHOMEPHOE
JBIJKEHHE II0  OKPYKHOCTH, B3aUMOJEWUCTBUE Te€J, PEaKTUBHOE JBHKCHHUE,
Kosie0aTesIbHOE JBMKEHHME (3aTyXalolllMe M BBIHY)XKJIEHHBIE KoOJIeOaHMs), pPE30HAHC,
BOJIHOBOE JBUKEHUE, OTPAKECHUE 3BYKA, NPAMOJIUHEHHOE PACIPOCTPAHEHHUE, OTPAKEHUE
U IIPEJIOMJIEHUE CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3io’KeHue Oesoro cBeTa
B CIEKTp U CIOXKEHHE CIEKTpaJlbHBbIX LIBETOB, JUCIEPCHS CBETA, €CTECTBCHHAs
PaAMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUYATOr0 CHEKTpa U3JIy4YEHHUs) IO OMMCAHUIO UX
XapaKTEpHBIX CBOMCTB W HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOLIMX JaHHOE (U3UYECKOe
SIBJICHUE;

pacro3HaBaTh MPOSBIEHHE M3YYEHHBIX (U3MUYECKUX SBIECHUI B OKpYy)KarolieM mupe (B
TOM uucie (U3NYECKUE SIBJICHUS B NMPUPOE: MPUIUBBI U OTIUBBI, JBUKEHHE IJIAHET
ConHeuHOM CHCTEMBI, PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMHYECKHME BOJIHBI, I[yHAMH, 3XO, IIBETa Tell,
ONTUYECKUE  sBJIEHHS B  IpHpoJe, OuolorMyeckoe  JACHCTBHE  BUAMMOTIO,
yIbTPaQUOIETOBOTO M PEHTTCHOBCKOTO W3JTyUY€HHUM, €CTECTBEHHBIH pPaTuOaKTUBHBIN
(OH, KOCMHUYECKHUE JTy4H, PaJIMOAKTUBHOE U3TyYeHUE IPUPOAHBIX MUHEPAJIOB, JeiicTBUE
paZMOaKTUBHBIX M3JIYYeHMH Ha OpraHu3M ueloBeKa), IpU 3TOM [EPEBOIUTH
MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
bu3NYECKUX SIBICHUM;

OTKCHIBATh M3YYEHHBIE CBOWCTBA TeN U (PU3MUECKUE SBICHUSA, MCIONB3YsS (hU3HUYECKHE
BEJIMYMHBI (CpelHsis U MIHOBEHHAas CKOPOCTh Tejla NMPU HEPaBHOMEPHOM JBHUKEHHH,
YCKOPEHHE, IIEPEMEILEHUE, ITyTh, YIJIOBask CKOPOCTh, CUJIA TPEHUS, CHUJIA YIIPYTOCTH, CHJIA
TSKECTH, YCKOPEHHE CBOOOJHOTO TaJIeHHus, BEC Teja, UMIYJIbC Tella, UMITYJIbC CHUJIBL,



MeXaHu4eckass padoTa M MOIIHOCTb, NMOTEHIMAJIbHAS SHEPrusl Teja, MOIAHITOrO Haj
MOBEPXHOCTBIO 3€MJIM, IOTCHUHUAIbHAS HHEPrusi CHKaTOW MPYXKHUHBI, KHHETHYECKas
SHEprus, MOoJHas MEXaHUUYEeCKasl SHEprus, NepruoJl U 4yacToTa KoJeOaHuH, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKAa3aTelb IPEIOMIICHUS CpPElbl),
IpU ONHUCAHUU TNPABWIBHO TPAKTOBaTh (PM3NYECKMH CMBICI HCIIOJIb3YEMbIX BEIHYMH,
0003HaueHHsT U EJUHULBI (U3NUYECKUX BEIMYUH, HAXOMUTH (HOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH BEIMYMHAMM, CTPOUTH I'paMKU N3Y4EHHBIX
3aBHCUMOCTEN (PU3HUECKUX BEIHYHH;

XapakTepu3oBaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHHMS M IPOLECCHI, MCIIOJIb3Ysl 3aKOH
COXpaHEHUsI SHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHMS, NMPUHLMII CYNEPHO3ULUH CHUI,
HOPUHLUI OTHOCUTENBHOCTH ["anmnes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCa,
3aKOHbBI OTPAXKEHUS U IIPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOT0 U MaCCOBOTO
yuces MpHU SAECPHBIX PEAKIMSIX, P 3TOM J1aBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

O0BACHATH (PU3NYECKUE IIPOLIECCHl U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE CUTYaLHH
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUMHHO-CIEACTBEHHbBIE CBS3U,
CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKUX LIAroB ¢ OMOPON Ha 2—3 M3y4EHHBIX CBOMCTBA
bu3nUecKux SBICHUMA, PU3NIECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pewiaTth pacyéTHble 3aaun (ONMUpAIOLIMECs Ha CUCTEMY M3 2—3 ypaBHEHMIi), UCIOJIb3Ys
3aKOHBI U (POPMYITBI, CBSA3BIBAIONINE (PM3NYECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3aJjauyd  3alMChIBATh KPAaTKOE YCIOBHE, BBIABIATH HENOCTAIOUIME WJIM H30bITOUHBIE
JTAaHHbIe, BBIOMPATh 3aKOHBI U (HOPMYJBI, HEOOXOAWMBIC Ui PEUICHHS, MPOBOIUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD MTOJYYEHHOT O 3HauUeHHs (prU3nyecKoil BEIMUMHBI,

pacro3HaBaTh IpoOIEMbI, KOTOPbIE MOXHO PEIIUTH MPU MOMOITH (PU3NIECKUX METOOB,
UCMONb3Yysl ONHUCAHHWE MCCIEJOBAHUSA, BBUIEIATh MPOBEPAEMOE IPEIIOI0KEHNUE,
OLICHMBATh IPAaBUJIBHOCTh MOpPsAKAa IPOBEACHUS HCCIEIOBaHMs, JEJaThb BbIBOJIBI,
UHTEPIPETHUPOBATH PE3YNbTAaThl HAOIIOIEHUH U OIBITOB;

MPOBOAMTD ONBITHI 1O HAOIIOJEHUIO (PU3UUECKUX SIBJICHUM WU QU3NYECKUX CBOWCTB TeEI
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHMsI SHEPIUH, 3aBHCHMOCTH
nepuoaa KojeOaHui MpyKUHHOTO MasATHHKA OT Macchl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/bl MaJlbIX KoJeOaHUH, MPSIMOJIMHEIHOE paclpocTpaHeHHe
CBeTa, pa3yioKeHHe OeJIoro CBeTa B CIEKTP, U3YyUEHHE CBOMCTB M300pakeHUsI B IJIOCKOM
3epKaje U CBONCTB H300pa’keHUsl IpeaMeTa B COOMparolied JMH3e, HaONoJIeHHe
CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB MU3JIyUYEHHs): CAMOCTOSATEIBHO COOMPATh YCTAHOBKY
U3 u30bITOYHOrO Habopa OOOPYZOBaHUS, OMHMCHIBATH XOJ OIBITa U €ro pe3yJbTaThl,
(bopMyIUPOBAThH BHIBOJIBI;

IPOBOJIUTH IPU HEOOXOIUMOCTH CEpPHUI0 MpPSMBbIX H3MEPEHHi, ompenenss CpeaHee
3Hau€HUE HU3MepsAeMOoi BeaMuMHbI ((POKYCHOE paccTosHuE coOuparouieil JHH3BI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO Mpubopa);

IPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM
OPSAMBIX U3MEPEHHH (3aBUCHUMOCTb IYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JIBHYKECHHU
0e3 HaYaJIbHOW CKOPOCTH, Mepuoja KojieOaHWN MAaTeMaTHYEeCKOTO MasTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUsS CBETa OT YIJia MajieHus M yIyia MpeJoOMIICHHUsS OT
yria majeHus): IUIaHUPOBaTh HCCIIEIOBaHUE, CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY,
(GUKCUpOBaTh PE3yNbTAaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3WYECKHX BEIUYMH B BHJIE
TabJIMI ¥ TpauKOB, IeJaTh BHIBOJBI 10 PE3yIbTaTaM HCCIIEI0OBAHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpEHHs (U3UUECKUX BEJIWYMH (CPEeOHSSI CKOPOCTh U
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOIHOTO MaJeHus,
KECTKOCTh MPYKUHBI, KOIDDUIIMEHT TpeHHUs CKOJIbKEHMs, MexaHuuyeckas pabora H
MOIIIHOCTb, YaCTOTa U MepUOJI KOJIeOaHUM MaTeMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB,
OINTUYECKasl CUJIa COOMPAIOLIEH JTMH3bI, PaIUOAKTUBHBINA (DOH): TUTAHUPOBATH U3MEPEHMUS,
coOuparh HSKCHEPUMEHTAJIbHYI0 YCTAHOBKY W  BBINOJHATH H3MEpPEHUs, Cleays



IPEUIOKECHHOW HWHCTPYKLUMWH, BBIYMCIATH 3HAYCHHWE BEIMYMHBI W AHAIU3HPOBATH
IIOJIy4EHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOU MTOTPELIHOCTH U3MEPEHU;

coOuoaTh MpaBWila TEXHUKH Oe30MacHOCTH mpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pas3InyaTh OCHOBHbIE IPU3HAKK U3YUYEHHBIX (PU3MUECKUX MOJEINell: MaTepuanbHas TOUKa,
a0COJIIOTHO TBEPJOE TEJIO, TOUEUHBIN UCTOUYHUK CBETA, JIy4, TOHKAas JMH3a, IUIaHEeTapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJZIEIb ATOMHOTO $/1pa;

XapaKTepU30BaTh PUHLIUIIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpPOH Ha UX oNnucaHus (B TOM YHCIE: CHUAOMETP, AaTYUKH IOJO0KEHUS, PACCTOSHUSA
U YCKOPEHUS, paKkeTa, 9X0JIOT, OYKH, MEPUCKOI, (hoToanmapar, ONTHIECKUE CBETOBOJIBI,
CIEKTPOCKOIN, JO3MMETp, Kamepa BuibcoHa), HCIOIb3ys 3HaHUS O CBOWCTBax
¢u3nueckux sBICHUNA U HEOOXOJMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTH4YHbIE PUCYHKH HM3YyYEHHBIX TEXHUYECKHX YCTPONCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHMUECKUX IPOIECCOB MpPU PEIICHHH Y4eOHO-
IPAaKTUYECKUX 3a]ay, ONTHUYECKHE CXEMbl JUIsl MOCTPOCHMsI M300paKEHUH B IIOCKOM
3epKajie ¥ coOMparouieil JTMH3e;

OPUBOANUTH HpUMEpbl (HAXOAUTH HHGOPMALKMIO O HpPUMEpax) MPAKTHYECKOIo
UCTIONB30BaHUSl (PU3UYECKUX 3HAHWW B TIOBCEAHEBHOW JKU3HU IS OOECIeUYeHUs
0e30macHOCTH Hpu  oOpalleHMH C HOpudopaMM M TEXHUYECKUMH YCTPOHCTBAMH,
COXpPaHEHHS 3/I0POBBS 1 COOIIOACHNSI HOPM DKOJIOTMUYECKOTO MTOBEJICHHS B OKPY KarOIIeh
cpene;

OCYIIECTBIISITh TIOMCK HMH(POpPMAaIUU  (PHU3UUECKOTo conepkanus B MHTepHeTe,
CaMOCTOSITENIbHO  (pOpMyNUpYysl TMOUCKOBBIM 3ampoC, HAXOAWTh IYTH OIpEaesICHUs
JIOCTOBEPHOCTH TOJYYCHHOW WHQPOPMAIMM HA OCHOBE HWMEIONIUXCS 3HAHUUW U
JIOTIOJTHUTEIIbHBIX UCTOYHHUKOB;

UCTIOJIB30BaTh TMPH BBIOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSPHYIO JHUTEPATYPY
(bu3nUecKoro cojaepkaHus, CIpaBOYHble MaTepHaibl, pecypchl cetu MHTepHer, BianeTsh
npuéMaMl KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHOpPMALMU U3  OJIHOM
3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHbBIE U YCTHBIE COOOLIECHHSI HA OCHOBE MH(POPMAIUH U3
HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJEpXKaHMs, IMyOJIMYHO MpPEICTaBIAThH
pe3yabpTaThl NMPOEKTHOM WM MCCIENOBATEIBCKON JAESITEIBHOCTH, IIPU 3TOM T'PaMOTHO
UCIOJIb30BaTh HM3YYEHHBI NOHATHHHBIN anmapar wu3ydaemMoro paszaena (GU3UKA U
COMpPOBOXKAATh BBICTYIUIEHWE IMIpe3eHTallMe ¢ Y4E€TOM OCOOEHHOCTEH ayJuTOpUH
CBEPCTHUKOB.

3. TEMATHYECKOE IINTAHUPOBAHUE

7 Kiacc

KoamuecTBO 4acoB TEKTPOHHbIE
rdpoBEIe)
HanMeHoBaHHe Pa3IesioB U TEM 06pa3oBaTeIbHbIE
.mporpamMmbI KoHTpoJabLH Ipakpecypent
bie THYeCKHe
Bcero patoTsI PadoThI

Pa3nen 1.0u3nka v e posib B NO3HAHNH OKPY’KAIOLIEro MUpPa




[[BubanoTeka LHOK
1.1 (®@usuka - HayKa O MPUPOEC 2 0 0 https://m.edsoo.ru/7f]
416194
[[BubanoTeka LHOK
1.2 2 0 1 https://m.edsoo.ru/7f]
DuH3nyecKre BEITUNINHBI 416194
[[BubanoTeka LHOK
1.3 2 0 1 https://m.edsoo.ru/7f]
EcTecTBEeHHOHAYUYHBIM METOJ IO3HAHMS 416194
IMToro no pazgeny 6
Pa3znen 2.1lepBoHavyajibHbIE CBEAeHHUNA 0 CTPOEHUH BellleCTBA
[[BubanoTeka LHOK
2.1 1 0 0 https://m.edsoo.ru/7f]
CtpoeHue BelecTBa 416194
[[BubnroTeka LJOK
2.2 |IBMKEHHE W B3aUMOACHCTBHE YACTHII 2 0 1 https://m.edsoo.ru/7f]
BEILECTBA 416194
[[BubnnoTeka JOK
2.3 2 0 0 https://m.edsoo.ru/7f]
IArperaTHble COCTOSIHUSI BELLIECTBA 416194
IMtoro no pazneny >
Paznen 3./IBuskenue u B3auMo/ieiicTBue TeJl
[[Bubaunoreka LOK
3.1 3 0 0 https://m.edsoo.ru/7f]
MexaHn4ecKoe TBHKEHUE 416194
[[Bubaunoreka LOK
3.2 4 0 1 https://m.edsoo.ru/7f]
WNuepuusi, macca, IIOTHOCTh 416194
3.3 14 1 2 [[Bubaunoreka LOK
https://m.edsoo.ru/7f]
Cuna. Bunel cun 416194
MToro mo pazneiry 21
Paznen 4./laBienne TBEPABIX TeJ, :KUAKOCTEN U ra30B
/laBnenue. [lepenaya naBienus 3 [[Bubaunoreka LOK
4.1 BEpABIMH TETAMHU, )KUAKOCTIMH U 0 https://m.edsoo.ru/7f]
razaMu 416194
5 [[BubanoTeka JOK
4.2 0 https://m.edsoo.ru/7f]
/TaBneHue >kuIKoCcTU 416194
6 [[BubauoTeka LLIOK
4.3 0 https://m.edsoo.ru/7f]
IATMOchepHOe TaBIIeHUE 416194
7 [[BubauoTeka LLIOK
4.4 leiicTBHE )KUIKOCTH U ra3a Ha 3 https://m.edsoo.ru/7f]
MOTPYKEHHOE B HUX TEJIO 416194
21
MToro no pazaeny
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https://m.edsoo.ru/7f416194

Pa3nen 5.PaGoTa u MOIHOCTB. DHeprus

3 [[BubaunoTeka IJOK
5.1 1 https://m.edsoo.ru/7f]
IPaboTa 1 MOIITHOCTH 416194
5 [[BubaunoTeka IJOK
5.2 1 https://m.edsoo.ru/7f]
[IpocThie MEXaHU3MBbI 416194
4 [[BubanoTeka LHOK
5.3 1 https://m.edsoo.ru/7f]
Mexanuueckasi JHEprus 416194
12
IMtoro no paszneny
IPe3epBHOE BpeMs 3
OBLIEE KOJIMYECTBO YACOB I10 68
[TPOIPAMME
8 kiace
K 0IMYeCTBO YACOB Jj1ekTpoHHbIE (HU(PPOBDIE )
Ne[HaumeHoBaHuUe pa3aesioB H TeM Koutpon 00pasoBaTelLHEIE PECYPCHI.
/1 IporpamMMabl _ IMpakTHYecKHe
Bcero padornl  [padoThI
Pa3nen 1.TennoBble ABIeHUs
11 7 0 0 bubanoTteka [JOK
" |CTpoenue u cBoiicTBa BelecTBa https://m.edsoo.ru/7f4181ce
12 21 1 5 bubanoTeka [JOK
' TeILIOBbIE POLECCHI https://m.edsoo.ru/7f4181ce
28
IMToro no paszaeny
Pasnes 2.21eKkTpUYecKre H MATHUTHBIC SIBJICHHS
b1 [DnekTpuueckue 3apsibl. 3apsKEHHbIE 7 0 1 Bubnoreka [I0K
' Tela U MX B3aHMO/IEHCTBHE https://m.edsoo.ru/7f4181ce
b o 20 1 7 bu6bsnoreka [JOK
" [MoCTOSHHBII MEeKTPHYECKHIT TOK https://m.edsoo.ru/7f4181ce
b 3 6 1 15 bubanoTeka [JOK
' MarHMTHEIE SBICHHS ' https://m.edsoo.ru/7f4181ce
b 4 4 0 0 bu6bsnoreka [JOK
' DJIeKTpOMArHUTHAsT WHYKIHsI https://m.edsoo.ru/7f4181ce
37
IMToro no pazaeny
PPezepBHOE Bpemst 3



https://m.edsoo.ru/7f416194
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OBLIEE KOJIMYECTBO YACOB 110 68 3 145
IMPOI'PAMME
9 kJi1acc
KosmuecTBO 4acoB
J/V‘t_r HaumeHoBaHMe pa3aesioB U TeM Koutpous Ipak
T/ pOrpaMMet Hble THYECKHUE ek TpOoHHBIE (IU(pPOBLIE )
Bcero pa6orbl |paGoThI (O0pa3oBaTelIbHbIE PeCypChl.
Pa3znen 1.Mexannyeckue siBJIeHUS
bubanoTeka [JOK
1.1 10 0 1 https://m.edsoo.ru/7f41a4a6]]
MexaHn4eCcKOoe JIBHKESHUE U CIIOCOOBI
ero onmrcaHus
bubanoTeka [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4a6]]
BzaumopeiicTBue Ten
bubanoTeka [JOK
1.3 10 0 3 https://m.edsoo.ru/7f41a4a6]]
3aKOHBI COXpaHEHHS
MToro mo pazneiry 40
Paznen 2.MexaHuyecKue KoJieOaHNSI M BOJTHBI
bubanoTeka [JOK
2.1 7 0 3 https://m.edsoo.ru/7f41a4a6]]
Mexannueckue KojebaHus
bubanoTeka [JOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4a6]]
IMexaHU4YeCcKUe BOJIHBI. 3BYK
15
MToro no pazaeny
Pasnes 3.21eKTpOMarauTHOE M0JIe M 3JIEKTPOMATHUTHbIE
BOJIHBI
bu6bsnoreka [JOK
3.1 6 0 2 https://m.edsoo.ru/7f41a4a6]]

SHCKTpOMaFHI/ITHOG IoJIC 1
PICKTPOMArHMTHLIC BOJIHBI



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

IMtoro no pazaeny

Pa3nena 4.CBeToBbIe ABJICHUA

IMPOI'’PAMME

bu6anoreka [JOK
4.1 6 2 https://m.edsoo.ru/7f41a4a6]]
3aKOHBI PaCIPOCTPAHCHHUS CBETA
bubanoTteka [JOK
4.2 6 3 https://m.edsoo.ru/7f41a4a6]]
UTMH3BI M OTITHYECKUE MTPUOOPEI
bubsnoreka IJOK
4.3 |PasnoxeHue OEJIOTO CBETa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6]]
15
Mtoro no pazneny
Pa3znen S.KBaHTOBbBIE sIBJIEHHUS
buoanoTteka [JOK
5.1 4 1 https://m.edsoo.ru/7f41a4a6]]
HcnyckaHue ¥ NOTJIOIICHHE CBETa
aTOMOM
bubsnorteka IJOK
5.2 6 1 https://m.edsoo.ru/7f41a4a6]]
CTpoeHne aTOMHOTO Sipa
buosnoreka IJOK
5.3 7 1 https://m.edsoo.ru/7f41a4a6]]
SInepHble peakuuu
17
IMToro no pazaeny
Pa3nen 6.IloBTOpUTEIHLHO-00001IAI0 I
MOIYJIb
bubsuoteka [JOK
6.1 OBTOpEHHE U 0000IIeHNE 9 2 https://m.edsoo.ru/7f41a4a6]]
coaep:kaHus Kypca Gu3nku 3a 7-9
KJacc
9
IMToro no pazaeny
OBIIEE KOJIMYECTBO YACOB I10 102 27
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