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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsS COCTABJICHA Ha
OCHOBE TOJIOKEHUM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOU
oOpasoBarenbHON TporpamMmbl, mpeactaBieHHbIx B DPI'OC 00O, a Ttakke ¢ y4éToM
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mnpenoaaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepkanue  mporpaMmbl 1o (HU3WKE ~ HampaBieHO  Ha  (QopMupoBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3alvio H3ydeHus (pu3mku Ha
NesITeIbHOCTHOM OcHOBe. B mporpamme mo ¢u3nMKe y4HUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanusanuu  TpeboBanuit ®I'OC OOO K mIaHUpPYEeMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yjbTaTaM  OOy4eHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHO-HAYYHBIX YUYECOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHuUs.
[IporpamMma 1o Qu3uKe yCTaHABIUBAET paclpeleleHre ydeOHOro Marepuaia Mo rojam
oOyueHust (10 Kiaccam), NpeasiaraeT NPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YUYEHUS TeM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U Yyu€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaronuXcs.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOUYECKOM MTOMOIIH YUUTEIIO
B CO3JIaHMH paboueil mporpamMmel 1o y4eOHOMY MTpEeIMETY.
Ou3MKa SBIIETCS CUCTEMOOOPA3YIOIIUM JI €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, N3yYaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpadueli, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, MPEAOCTaBIsIeT HauOoJee sICHble 00pa3ibl MPUMEHEHHS HAyYHOIO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOIy4YeHHsI TOCTOBEPHBIX 3HAHUI O MUpE.
Onna u3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa3oBaHMs B CTPYKType 0OIIero oopa3oBaHUs
COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W HHTEpeca K Hayke Yy
00ydJaromuxcs.
Nzyuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENAINOJaraeT OBJIaJIEHUE CIEAYIOMUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMHI €CTECTBEHHO-HAy4YHYIO TPAaMOTHOCTb:
® Hay4HO OOBSCHSTH SIBJICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O MCCIIEI0BAHUS;
® UHTEPHPETUPOBATh JaHHbIE W KCIOJIb30BaTh HAyuyHbIE JOKa3aTelIbCTBA MJIs
MOJTy4YEHHUs BHIBOJIOB.
Ilenn wm3yueHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEero oOpa30BaHMs OMpEIEICHBI B
Konnemnuu npenogaBanus yueOHoro npeamera «Pu3nka» B 00pa30BaTeIbHBIX OPraHU3AIUIX
Poccuiickoit ®enepauuu, peaqu3ylOMUX OCHOBHBIE 00I1€00pa3oBaTeNbHbIE TPOrpaMMBl,
yTBepkIEHHON pemenreM Komnernn MunncrtepctBa npocsemenuss Poccuiickoit denepanu
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Henu nzydyenus PpU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIICHUS OOy4arolMXcs K HayYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIIEKTYyaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEHH;

® pa3BUTHE TPEACTABICHWH O HAyYHOM METOJIE TMO3HAaHHS U (hopMHUpoOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3ydeHUs OCHOB CTPOCHHS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;



e (opmupoBaHuE NPEICTABICHUNA O poiU (PU3UKU Ui Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEICTABICHUNA O BO3MOXKHBIX cdepax Oyaymeid mnpodeccHoHaIbHOM
NeSTeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MMOATOTOBKA K JAJIbHEHIIEMY OOyYEHHIO B 3TOM
HaTPaBIICHUU.

JlocTrxkeHne S3TUX Iellell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO

o0Opa3zoBaHus 00€CIIEUNBACTCS PEIICHUEM CIISAYIONINX 3a1ay:

e npuoOpeTeHHe 3HaHUM O [HUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e TpHOOpPETEHHWE YMEHHMM ONHUCHIBAaTH M  OOBSICHATH (PHU3WUYECKHE SBICHHUS C
MCIIOJIb30BaHUEM TOJyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB pEIICHUS MPOCTEUIINX pPACUETHBIX 3a/ad C HCIOIh30BAHUEM
buznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHWUN HAOMIOJATh TNPUPOAHBIC SBICHUS W  BBIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl U SKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HH(OpPMAIUEH (UINUIECKOTO COACPIKaHUs, BKIIOYAs
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 U KPUTHYIECKOE
OIICHUBaHKME UH(POPMAIINH,

® 3HAKOMCTBO €O cepamu MpohecCHOHATBHON eATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTUKEHUSIX (PU3MUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbINi ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs
orBoguTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezeno), B 8 kiacce — 68 dacoB (2 4aca B
HEJIETIO), B 9 Kjiacce — 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uKe mepeueHb Ja00opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeneHHUs JabopaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEH 00yUaromuXCs, CIIHCKa SKCIIEPUMEHTAIBHBIX
3a1aHUMH, TIpeUTaraéMbIX B paMKaxX OCHOBHOT'O TOCYJapCTBEHHOT'0 9K3aMEeHa 10 (H3HKE.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUU OKPYKAKIIET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. Gusnyeckue SABICHUA: MEXAHUYECKUE,
TEIJIOBBIC, IEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BenWuuHBL. 3Mmepenue ¢usnueckux BeauuuH. Dusnyeckue MNPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €TUHUII.

Kak ¢wusuka u apyrue eCTeCTBEHHbIE HAYKH W3YYalOT MPUPOAY. EcTecTBeHHO-Hay4HBII
METOJI TIO3HAHWS: HaOIIOJeHHE, IMOCTAHOBKA HAyYHOTO BOMPOCA, BBIABMKCHHE THIIOTE3,
9KCIIEPUMEHT 110 TPOBEpKEe TUMOoTe3, O0ObsiAcHeHHue HalOmogaemMoro spieHus. OmnucaHue
(bUBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHudeckue, TEIIOBbIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBICHHUS.

2. @®wusndeckue MpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM M IU(PPOBHIM

puoOpoOM.

Jlabopamopusie pabomsl u onvimot.

Omnpenenenue 1EHbl JEICHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpAa.
N3MepeHne paccTosTHUM.
N3mepenne 00bEMa XKUIKOCTH B TBEPIOTO Tea.
Omnpenenenue pasMepOB MalbIX TEN.
W3mepenue temmeparypsl OpU TMOMOIIM >KUIKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIepaTypBbl.
6. IlpoBeneHue wuccieOBaHUS MO TMPOBEPKE THUIIOTE3BI: JAIBHOCTh IMOJETA IIApHKa,
MYIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BEICOTA ITyCKa.

Paznen 2. [lepBoHayaibHbIe CBeIeHHS 0 CTPOCHNH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHE BEILIECTBA.

JBwxenue yactuil BemniecTBa. CBs3b CKOPOCTH JABUKEHHUS YACTULl C TEMIEpaTypou.
BpoynoBckoe nBmwkenue, nuddysus. BzammojeicTBue YacTHIl BEIIECTBA: NPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEM M TBEPIBIX
(KpUCTaNIMYECKUX) Tel. B3amMOCBS3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.
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1. HabmiogeHue OpOyHOBCKOTO JBUXKEHUSI.

2. Habmonenue nuddysuu.

3. HaGmionenue siBieHU, OOBICHIIOMMXCSA NMPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YacTHUIL
BEIIEeCTBaA.

Jlabopamopuvie pabomsl u onvimot.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OnpITHI 110 HAOIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSDKEHUS.

Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.



Mexanndeckoe aBHkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKEHUE. CKOpOCTb.
Cpenusist CKOpOCTh TPY HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTu U BpeMEHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumoneicTBUEe Tell Kak NPUYMHA HW3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuwia kak XapakTepucTuka B3aumoneuctBusi Tein. Cuiia ynpyroctd M 3akoH [yka.
W3mepenue cunbpl ¢ MOMONIbIO JAMHAMOMETpA. SIBIeHUE TArOTeHUss W cuia TsokecTu. Cua
TSKECTH Ha JIpyrux Iuianerax. Bec tema. HeBecomocts. CroxeHue Cuil, HalpaBiIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelcTBytomas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3MepeHnne CKOpOoCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue siBJICHUS] HHEPITUH.
Habmionenne n3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHH Tell.
CpaBHeHME Mace MO B3aUMOJICUCTBUIO TEI.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIL.
ﬂaﬁopamopuble padomul u onvimol.
1. OmnpeneneHue CKOpPOCTH PABHOMEPHOTO IBUKEHHMs (IIapuKa B JKUJKOCTH, MOJEIU
AJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jlajee).
2. OmpeneneHne CpemHEH CKOPOCTH CKOJBXKEHHUS OpycKa WIJIM IIapuKa IO HAaKJIOHHOH
IJIOCKOCTH.
3. OmnpexneneHue MIOTHOCTH TBEPAOIO TENA.
4. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (aedopMaiuu) Mpy>KUHBI OT
MIPUIIOKEHHOM CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHBIIIEHUS U yBEIMYCHHS TaBieHus. J[aBneHue raza. 3aBUCHMOCTh
JaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEAMU, KUIAKOCTSIMHU
u razamu. 3akoH Ilackans. [IHeBMaTuueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT
rnyounbl.  ['mapocratudeckuid  mapagokc. CooOmiaronuecss  cocyabsl. [ mapaBiuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpHUMHBI CYIIECTBOBAHUS BO3IYIIHOM
obonmouku 3emnu. OnbiTt Toppuuermu. M3mepeHue arMoc(epHOro NaBiCHUSA. 3aBUCHUMOCTb
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJl YpoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOrpyEHHOE B HUX TeJO. BriTankuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaua naBneHuUst )KUJKOCTBIO U Ta30M.
CooOmaromumecs COCyIbl.

I'mapaBauyeckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JTABJICHHS.
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3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Telna |
MJIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIBI BECY BBITCCHEHHOMW KUJKOCTH.

VcnoBue mnaBaHus TeN: IUIaBaHUWE WM TIOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TeNa U JKUJKOCTH.

Jlabopamopusie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOTpyXEHHON B JKUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIONIEH CHIbL, JIEUCTBYIOIIEH HaA TeEJNO, MOTpyXEHHOE B
KUAKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIEH CHJIbL, JECWCTBYIOLIEH Ha TEIO B
JKUJKOCTHU, OT MACCHI TeJA.

OnbITHl, TEMOHCTPUPYIOMIME 3aBUCUMOCTh BBITAIKHUBAIOIICH CHJIbI, JEHCTBYIONIECH Ha
TEJIO B ’KHMJKOCTH, OT 00BbEMaA MOTPYKEHHON B JKUAKOCTh YAaCTH Tella U OT IIOTHOCTH
KHUJKOCTH.

KoHcTpynpoBanue apeomeTrpa WM KOHCTPYHPOBAHUE JIOAKM W ONpeleieHue eé
TPy30H0ABEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEPrus.
Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus

phlyara.

[Ipumenenue mpaBuiia paBHOBECUsl pbluara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKU.

KII/I mpocThix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.
Mexannueckass 3Heprus. KuHermdeckas M moTeHUuanbHas »Heprus. IlpeBpamienue
OJHOTO BHJIa MEXaHWYECKOM YHEPIUH B IPYroi. 3aKOH COXPAaHEHHS YHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvimot.

1.

2.
3.
4.
8 KJIA

Omnpenenenue pabOTBl CUIIBI TPEHUS IPU PABHOMEPHOM [BM)KEHUHM Tejla 110
TOPU30HTAIBHOM MOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHS pbplyara.

N3mepenue K11/ HakIOHHON MIIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTHH.
CC

Pa3nen 6. TenioBble siBIeHUS.

OCHOBHBIE TTOJI0KEHUS MOJICKYJISIPHO--KUHETUYECKOW TEOPUM CTPOEHUS BelecTBa. Macca
M pa3Mepbl aToMOB M MOJeKyd. ONBITEl, MOATBEPKIAIOIIAE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUJIKOTO B Ta3000pa3HOTO COCTOSIHUMN BellecTBa. Kpucramimaeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TSI HA OCHOBE MOJIOKESHUN
MOJIEKYJISIPHO--KMHETHYeCKO Teopuu. (CmauMBaHME W KamWUISpHbIE SIBIEHUA. TeroBoe
pacuIMpeHue 1 cxxartue.

Temneparypa. CBA3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHHS YaCTHII.
Brytpennss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH OJHEpPruu: TeIionepeaadya u
coBeplieHre paboThl. Buasl Temnonepenaun: TeIONPOBOAHOCT, KOHBEKIHUS, H3ITyYCHHE.



KoimuectBo Temnorel. YaeinpHasd TEIIOEMKOCTH BeEIIECTBA. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [InaBieHue W OTBEpAECBAHHME KPHUCTATUTMUECKUX
BEIIECTB. YeibHasg TeroTa IuiaBieHus. [lapooOpa3oBanue W KoHaeHcanus. Mcmapenue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro psuratens. TermioBbie
JIBUTATENIH U 3aIUTA OKPY>KAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBIeHUI cMaqiBaHUS ¥ KaWILIISIPHBIX SIBICHUH.
HaGmroienre TemmoBoro paciipeHus Ted.

N3meHenune naBiaeHus ra3a mpyu K3MEHEHHH 00bEMa M HAarpEBaHUH WA OXJIAXKICHUH.
[IpaBuia uamMepeHus TeMnepaTyphbl.

Bunae! Tennonepenaun.

OxmaxaeHre Ipyu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUN PabOThl BHEITHUMH CHIJIAMH.
10. CpaBHEHME TEMITOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HaOmrogenue KUIeHus.
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12. HabGnroaeHre MoCTOSIHCTBA TEMIIEPATyPhI MIPH TUIABJICHHH.

13. Mozenu TEII0BBIX IBUTaTENICH.

Jlabopamopnwvie padbomot u onvimol.

OnBITH MO OOHAPYKEHUIO NEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSHKEHUSI.

OMBITHI 110 BBIPALIMBAHUIO KPHUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOIIOIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBleHUs BO3yXa B OaJIOHE MINPUIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBIICHUS BO3lyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIaKICHUS.

AR e

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.
7. HaGmoneHue M3MeHEHHs BHYTPEHHEH 3HEpruM Teja B pe3ysbTaTe TeryIonepesadd u
paboOThI BHELTHUX CHIL.
8. HccrnenoBaHue sBICHHS TETUIOOOMEHA MPU CMEITMBAHUH XOJIOTHOMN M TOPSTUYEH BOJIBI.
9. OrmpeneneHne KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW TIPH TEIJIOOOMEHE C
HarpeThiM METANIMYECKUM IIUIHHAPOM.
10. Onpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCnapeHus.
12. Onpenenenre OTHOCUTEILHON BIIAXKHOCTH BO3lyXa.
13. Onpenenenue yAeIbHON TEMJIOTHI IIABICHUS JIb/A.
Pa3nes 7. DiiekTpuYecKue M MATHUTHBIC SIBJICHHS.
OnekTpuzanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3aumoneincTBue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aMMOJACWUCTBUS 3apsHKEHHBIX TEJ OT BEIMYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro noiist. [IpuHiun cynepno3uinuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexkTpuueckux 3apsioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsia. CTpoeHue
atoma. [IpoBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUA DSJICKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. OJEKTpudyeckoe HamnpsbkeHne. ConpoTUBICHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I yyacTKa IIEMH.
[TocnenoBarenbHOE U NapaIeIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MOMIHOCTH NIEKTpUUECKOro Toka. 3akoH [koyns—JIeHna. DnekTpudeckue e
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[TocTostHHBIE MarHuThl. B3anmMoneiicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTtHoe moJe.
MarunuTtHOoe noJie 3eMIIM U €ro 3Ha4eHHe AJis1 ®KU3HHU Ha 3emiie. OnbIT Dpcerena. MarunutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIATEdb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  neKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenua.
OnekrporerHepatop. CrnocoObl TOMYyYEHHUsS AIEKTPUUYECKOW OSHEPruu. ODJNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.

JIBa pojia SIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DIIEeKTpOCTAaTUYECKAsT NHIYKLIHSL.

3aK0OH COXpaHEHUs ANEKTPUUECKUX 3aPsA0B.

[IpoBOHUKY U TUDTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY TOCTOSITHHOTO TOKA.

9. JleicTBUA 3JIEKTPUUYECKOTO TOKA.

10. DnexkTpuyeckuii TOK B )KUJKOCTH.

11. I'a30BbIit pa3ps.

12. U3MepeHue cuiibl TOKa aMIIEPMETPOM.

13. MI3mepeHne a1eKTpUYECKOro HaNpsKEHUsI BOJIbTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTUBIICHU.

15. B3aumoneicTBre NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS TTOJKOCOB MarHuTa.
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17. MonenupoBaHuE MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19. MarauTHOE 1oJie TOKa. DJIEKTPOMArHUT.

20. [leiicTBME€ MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. UccnenoBaHue sIBJICHUS AIEKTPOMArHUTHOM MHIYKIUU.

23. Onsbitel Dapajes.

24. 3aBUCUMOCTb HaNpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHUS.
25. DIEeKTpOreHepaTop MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.
OnbITHI MO HAOTIOIEHUIO NIEKTPU3ALIUN TNl UHAYKIMEH U TIPU COTIPUKOCHOBEHHUHU.
UccnenoBanue AeCTBUSA 3EKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKHU.
CoOopka u mpoBepKa padOThI ANEKTPUICCKOM IS MOCTOSHHOTO TOKA.
W3mepeHue u peryJiupoBaHHUe CUIIbI TOKA.
N3mepenue u peryavpoBaHuEe HANPSIKEHUSL.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UYILETO YEpPe3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa U HanpsHKEHUs] Ha Pe3UCTOope.
7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MOTEPEYHOTO CEUSHHS U MaTepHalla.
8. IlpoBepka mpaBmiia CIOKEHUS HAINPSHKEHUN MPU MOCIEI0BATEILHOM COEIUHEHUH
JIBYX PE3UCTOPOB.
9. TlpoBepka mpaBuJia JijIsl CHJIbI TOKA IPU MapauIeIbHOM COEIMHEHNUN PE3UCTOPOB.
10. Onpenenenue pabOTHI STEKTPHUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.
11. Onpenenenne MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIJEIAEMOI Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
Ha He.
13. Onpenenenue KII1J/I narpeBarens.
14. VccnenoBanrie MAarHUTHOTO B3aUMOJCHCTBUSA MOCTOSIHHBIX MarHUTOB.
15. I3yueHne MAarHUTHOTO IOl TIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIWHEHUU U
pa3aeNeHun.
16. UccnenoBanue 1elCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KaTYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJICHUS TOKA B KaTyIIKE.
18. N3ydyenue nercTBUA MarHUTHOTO TOJIS HAa MPOBOJIHUK C TOKOM.
19. KonctpyupoBanue u u3yuyeHue padoThl HJIEKTPOABUTATENS.
20. Uzmepenne KIIJ] anekTpoaBUraTeIbHON YCTaHOBKH.
21. OnpITBl IO UCCIEIOBAHUIO SIBIICHHUS SJIEKTPOMArHUTHONW HMHAYKUWU: HCCIETOBAHHE
M3MEHEHUH 3HaYeHHsI U HallPaBJIEHUsI HHAYKIIMOHHOTO TOKA.
9 KUIACC
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Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOrO0 JBWKCHHMS. PaBHOMEpHOE MNpSIMOJMHENWHOE JBWXKeHHE. HepaBHOMEpHOE
npsiMoJIMHEeHOe JBH>keHHe. CpelHsisi U MrHOBEHHAas CKOPOCTh Tejda NpU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoOoaHOe nmagenune. OnbITh
lanunes.

PaBHOMepHOE nBMKEHHE MO OKpYXHOCTU. [lepnon m yacrora oOpamenus. Jluneiinas u
YIJIOBasi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepBoiii 3akoH HeroTona. Bropoii 3akon Herotona. Tperuii 3akon HetotoHa. [lpunimn
CYNEpPIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cujia TPEHUS CKOJbXEHHS, CHUJAa TPEHHUS
MIOKOS1, APYTHE BUIbI TPEHUSI.



Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaICeHHS.
JBuxenne 1aHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
HEPETPY3KHU.

PaBHOBecue mMaTepuanbHOU TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynbe tena. M3menenune mmiynbca. VMnynbe cuipl. 3aKOH COXpaHEHMS] MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuveckass paboTa U MOIIHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b

SHEPrUu

u pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEjIa, MOAHATOIO Hald IOBECPXHOCTHIKO 3CMJIH.

[loTenumanpHas sHeprus cxaTod npy>kuHbl. Knnetndeckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHUSI MEXaHUYECKON IHEPT M.
Hemoncmpayuu.

9.

10.
11.
12.
13.
14.
15.
16.

Habmoienue MexaHu4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHue myTed M TPAcKTOpPUM JBMIKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJN OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUSI MPSAMOJIUHEHHOTO ABUKECHUS.

HccenenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBHXKCHMUS.

Habmionenue ABMKEHHS Tea 0 OKPY>KHOCTH.

Habmionenne MexaHMUeCKUX SIBICHHUM, MPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KabuHeTa GU3HUKH.
3aBUCUMOCTbH YCKOPEHHMS T€Ia OT MAcCChl Tela U ACHCTBYIOIIEH HA HETO CHJIBI.
Habmionenue paBeHCTBA CHII TPU B3aUMOJICHCTBUH Tell.

W3meHeHue Beca Tena IpU yCKOPEHHOM JIBUKEHUH.

[lepenaua nmmyJsibca Ipu B3aUMOJEHCTBUU TEI.

[IpeoOpa3zoBanms YHEPTUU TTPU B3aUMOICHCTBHH TEJI.

CoxpaHeHue uMIysbca pu HEYIPYroM B3aUMOJEHCTBUM.

CoxpaHeHue UMITyJIbca MPH A0COIIOTHO YIPYTrOM B3aUMOJICHCTBUH.

Habmioienue peakTHBHOTO ABHXKEHUS.

CoxpaHeHHEe MEXaHUYECKON YHEPTUHU TTPH CBOOOIHOM I1aJICHUH.

CoxpaHeHne MEXaHUYECKOW YHEPTUU NPU JABH)KEHUU TeJla MO AEHCTBUEM IIPYKUHBI.

Jlabopamopusie pabomel u onvimol.

1.

KoncTpyupoBanue Tpakra [Uisi pa3roHa U JAlIbHEWUIIET0 PaBHOMEPHOIO JBUKCHHS
HIapUKA WIH TEIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsSI Opycka WU JBFDKCHHUS IIapUKa 10
HaKJIOHHOM IJIOCKOCTH.

Omnpenenenne ycKOpeHHUs Teja IMPU PaBHOYCKOPEHHOM JABM)KEHHH IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBHKEHUH O€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIW NpPU PABHOYCKOPEHHOM JABI)KCHUHM 0€3 HadajabHOU
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUS OT CHJIBI HOPMAaJbHOI'O
JaBJICHHUSL.

Omnpenenenne ko3P huUIIEHTa TPESHUS CKOTbKCHUS.

Ornpenenenne kECTKOCTU MPY>KUHBI.



9. Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBWKEHMHM Tella IO

TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenrie pabOTHl CHUJIBI YNPYTOCTH MPH TMOABEME Tpy3a C HCIOIb30BaHHEM

HEIIOJABHXKHOI'O U IIOABUXKHOT'O 0JI0KOB.

11. NU3ydyeHue 3ak0Ha COXpaHEHUS SHEPTHUU.

Pa3znen 9. Mexanuyeckne Koje0aHUs U BOJHBI.

KonebarenpHoe aBmxkeHune. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWMN: MEPHOM, 4YacToTa,
aMIUIUTy1a. MaTeMaTu4eckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. BeinyxaeHnele konebanus. Pezonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHnnueckux BoJiH. [IpogonbHble U onepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPJOM TeJle, CEICMUYECKHUE BOJIHBI.

3ByK. ' poMKkOCTb 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(Dpa3ByK u yabTpa3ByK.

Hemoncmpayuu.
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Habmonenue xonebanuii Ten moj AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6nronenne BeIHYKIEHHBIX KOJIEOAaHUN U pe30HaHca.

Pacnipoctpanenne mpoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJEIH).

Habmionenne 3aBUCMIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwvie padbomot u onvimol.
1.
2.
3.

7.

Pazgen 10. JjieKTpOMarHuTHOE MOJIE€ M JJIEKTPOMATHUTHbIE BOJIHbI.

3H€KTpOMaI‘HI/ITHOG IIoJIC. 3H€KTpOMaI‘HI/ITHBI€ BoaHEL. CBOHCTBa SJICKTPOMArHuTHBIX
BoiH. IIIkama 9JICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue SJICKTPOMArHuTHBIX BOJIH IJISA COTOBOM

CBsI3H.

OmnpezneneHue 4acTOTHI U MEpHOa KOIeOaHU MaTeMaTHYECKOTO MasiTHUKA.
OmnpezneneHue 4acTOTHI U MepHoJia KoJaeOaHUH MPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHUMOCTH IE€pHOJAa KojeOaHWM MOABELIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpro/ia KojdeOaHUM MpPY>KUHHOTO MasTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHMMOCTH IE€pHOJa KOJICOAHUH TIpy3a, MOABEIIEHHOIO K HHUTH, OT
MaccChl Ipy3a.

OnbITE, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh TMEpuojia KoleOaHWW MPYKHUHHOTO
MasiTHUKA OT Macchl I'py3a U )KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaJAECHUs.

DleKTpoMarHuTHas nmpupoja ceeta. CKoOpocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

Pa3znea 11. CBeToBLI€ IBJICHHUS.

JlyueBas moxenb cBera. Mcrounuku cpeta. [IpsMonMHEiHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTpaKEHHS CBETA.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

W3ydenue cBOICTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIbIO MOOUIIBHOTO TeedoHa.



[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHOe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nyued B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6emoro cBera B criekTp. OnbiTel HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

9.
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[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[onmyuenne n300pa>keHMii B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomiieHue ceera.

ONTUYECKUN CBETOBO/I.

Xom tydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolle JIMH3E.

[Monmyuenne n300pa>keHMi ¢ TOMOIIBIO JINH3.

[Tpuntun neiictBus Goroanmapara, MUKPOCKOTA B TEJIECKOIIA.

10. Moxmenb riaza.
11. Pa3noxeHnue 6enoro cBera B CIEKTP.

12. [omyueHue 6e70ro CBETa MPHU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwvie padbomovt u onvimol.

l.
2.
3.

N ok

HccnenoBanue 3aBUCUMOCTH yTiIa OTPAKEHUSI CBETOBOTO JIy4a OT YTJIa TaCHHS.
N3yuenne xapakTepuUCTUK U300paKeHUS IPEMETa B TUIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa MPEIOMIICHHUSI CBETOBOTO JIy4a OT YIJia MaJeHUs Ha
TPaHUIIEC «BO3ILyX—CTEKIION.

[Tomyuenne n300paskeHH ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEl IO BOCHIPHATHIO I[BETA MPEIMETOB TNPU WX HAOIIOJCHUHM Yepe3 IBETOBHIC
(UITBTPHL.

Pa3znea 12. KBanToBbIe IBJICHUS.

OmnsiThl Pesepdopna n nmanerapuas mozens aroma. Moaens atroma bopa. Mcnyckanue n
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThle CIIEKTPBI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyxiionnas Mogens aromHoro sigpa. HMsoromsl. PaagvoaxktuBHble npespaimeHus. Ilepuon
noJjiypacmnajaa aTOMHBIX sIJIep.

SlnepHble peakuyu. 3aKOHBI COXpPAHEHHUs 3apsS0BOIO U MacCCOBOTO YMCEN. DHEPTUS CBA3U
aToMHBIX saep. CBs3p maccel U 3Hepruu. Peaknum cuHTe3a u neneHus suaep. McrouHuku
sHeprun CosHIA U 3BE3.

Snepnas >Hepretuka. JIeHCTBUS paJuOAKTUBHBIX U3IyUYECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U31y4YEeHUS U MOTJIOICHHUS.

2. CnekTpsl pa3IMyYHBIX T'a30B.

3. CunekTp BoopoJa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. Pabora cu€Turika HOHU3UPYIONTUX H3TYyUYEHUH.

6. Peructpauus u3nydeHus MPUPOJIHBIX MUHEPATIOB U IPOYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmioneHue CIIONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUCHHS.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPTHMHM YAaCTUIBI TI0 TOPMO3HOMY IyTH (TI0

dboTorpadusim).

3. H3mepeHue paaroakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-00001IIAOIINI MOLYIb.

[ToBTOpUTENBbHO--0000IIAOIIMI  MOAYJIb MpEAHA3HAYeH I CHCTEeMaTHU3allud U
0000111eHUS TPEIMETHOTO COACP KAHUSI U OIbITa IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUESHUU
BCEro Kypca (pusuku, a Takxke JUisl MOArOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00yqaroUXCsl, BHIOPABIINX ITOT YUEOHBINH pEaMET.

[Ipy wu3ydeHMM [aHHOTO MOIYJId pEANM3yITCSI U CUCTEMAaTH3UPYIOTCS  BHJbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuyuBaeTcs JOCTHXKEHUE TMPEIMETHBIX U
METanpeIMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00y4YeHHs, (POpMHUpYyeTCsl eCTECTBEHHOHAy4dHas
IPaMOTHOCTb: OCBOECHHME HAy4YHBIX METOJIOB HCCIIEOBaHMs SBICHUM NPUPOABI U TEXHUKH,
OBJIQ/ICHUE YMEHHMSAMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJIy4YEeHHBbIC 3HAHMS,
pemaTh 3a/1a4u, B TOM YUCJI€ KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapakTep JaHHOTO pa3fielia peanusyercs 3a C4ET Toro,
YTO 00YYaroNIUecs BBIMOIHSIIOT 3aJaHUs, B KOTOPBIX UM MpeIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN Paclio3HaBaTh U HAyYHO OOBSCHATH (PU3HMUECKUE SIBICHUS
B OKpY’Karolel Mpupoae U MOBCETHEBHOMN KU3HU;

HCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (U3NYECKUX SIBJICHHUM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HamOoJee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOIHH,
HanpuMep, MPaKTUYECKOr0 HCIOIb30BaHUS PA3IUYHBIX HCTOYHUKOB JHEPIMM HA OCHOBE
3aKOHa MPEBPAICHHs U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne ¢u3nKd Ha YypOBHE OCHOBHOrO oO0Iero oOpa3oBaHMsI HaIpaBiIeHO Ha

JOCTHIKCHUEC TMYHOCTHBIX, MCTAIIPEAMETHBIX U ITPECAMETHBIX 06paSOBaTCJ'II)HI)IX PE3YIbTATOB.

B pesynbrate u3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Y

oOyudatomerocst OyayT chopMHUPOBAHBI CIICAYIOIINE TMYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpuoOTHYECKOr0 BOCIUTAHUSA:

"] IposIBJICHHE WHTEpeca K UCTOPUU ¥ COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOMN (pr3nueckoi
HAYKHU;

'] IEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUNUCKUX YUEHBIX--(DU3HUKOB;

2) rpakIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

"] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUU OOILIECTBEHHO 3HAYUMBIX U 3TUYECKUX
mpo0JieM, CBA3aHHBIX C TPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (PU3UKH;

'] 0CO3HaHME BaXXKHOCTU MOPATIbHO--3TUUYECKUX MPUHLUIIOB B JIEATEIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

] BOCHIPUSTHE ICTETUYCCKUX KAYECTB (PU3NYCCKON HAYKH: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1IeHHOCTH HAYYHOI'0 MO3HAHHUSA:

| oco3HaHHE IIEHHOCTH (PU3UUYECKONW HAyKH KaK MOIIHOI'O MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaXKHEUIIEH COCTABIIAIONIEN KYJIbTYPBHI;

| pa3BUTHE HAYYHOU JTFO003HATETFHOCTH, HHTEPECA K UCCIEA0BATEIHCKON IEATEIHHOCTH;
5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1ATONOJYYHS:

| Ooco3HaHME IIEHHOCTH Oe30macHoro obpasa >XKM3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWi O€30MacHOro TMOBEACHHMS Ha TpaHCIOPTE, Ha JOporax, c
ANEKTPUYECKUM U TETIJIOBBIM 000PY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

"] chopMHPOBAaHHOCTH HaBBIKA pedIeKCHH, TIPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTrO
XKe MpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHHUSA:

| akTUBHOE y4acTHe B PEUICHUH MPaKTUYECKHUX 3a7au (B paMKax ceMbU, 00pa30BaTeIbHOM
OpraHM3aliy, Tropojaa, Kpas) TEXHOJOTMYECKOW U  COIMAIbHOM  HAaNpaBiIeHHOCTH,
TpeOYIONINX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

] “HTEpeC K MPaKTUIECKOMY M3ydeHUI0 Mpodeccuid, CBI3aHHbBIX ¢ (U3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

| opueHTanus Ha NpUMEHEHHEe (QU3NYECKUX 3HAHWM [UIs pelieHust 3ajad B o0iactu
OKpYy Karolle cpenbl, MIIAHUPOBAHUS MOCTYIKOB U OIEHKHM UX BO3MOKHBIX MOCIEACTBHIA
JUISL OKPYKAIOIIEH Cpeibl;

] ocO3HaHME TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PEIIeHUS;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBUSAM COLUAIBHOI U MPUPOIHOI cpeabl:

'] moTpeOHOCTh BO B3aMMOJCHCTBUHM TMPH BBIMOJHEHUU MCCIEAOBAaHUN U IPOEKTOB
(bu3nyecKoil HanmpaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM IPYTHX;

| MOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NE€ATEIbHOCTh;

'] moTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHUH, B TOM uucie (OPMYIHpPOBATH HJICH,
MOHSTHS, TUTIOTE3bI O (PU3MUECKUX O0BEKTaX U SBICHUSIX;

] oco3HaHue Ne(PUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00s1acTH (DU3UKH;



e [] TUIaHWPOBAaHKE CBOETO PA3BUTHSI B IPUOOPETEHNU HOBBIX (PU3UUECKUX 3HAHUI;

e [] cTpeMJeHME aHAJIM3UPOBATh W BBIBIATH B3aUMOCBSI3UM MPHUPOJBI, O0OIIECTBA U
HSKOHOMMKH, B TOM UHCJIE C UCIIOJIb30BaHNEM (PUBNYECKUX 3HAHUI;,

e [] OlEHKa CBOMX JEHCTBUN C y4€TOM BIMSHHS Ha OKPYXKAIOIIYIO CpEeAy, BO3MOMXKHBIX
rJ100aTBbHBIX TOCTIEICTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOCHHS TpOrpaMMbl TO (HU3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromerocss OyayT chOpMHpPOBaHBI MeTampeaMeTHbIe Pe3yJabTaThbl,
BKJIIOYAOMIUC ITO3HABATCIIbHBIC YHUBCPCAJIIbHBIC y‘IeGHBIC HeﬁCTBHH, KOMMYHHKAaTHUBHBIC

YHHUBEpCaJIbHbIE YUeOHBIC IEHCTBUS, PETYISTUBHbBIC YHUBEPCATIbHbBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornuyeckue geiicTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIECTBEHHBIC MIPU3HAKHA O0OBEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYIIECTBCHHBIM MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHHS JJIsi 0000IICHNUS
U CpaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax, TaHHBIX U
Ha6JHOI[eHI/I$IX, OTHOCAIIIUXCA K (bI/IBI/I‘IeCKI/IM SIBJICHUAM,

BBISIBIISITH TIPUYUHHO--CIICICTBCHHBIC CBSI3U TPU W3YYCHUU (PU3MUECKUX SIBICHUH WU
NPOIIECCOB, [IEJIaTh BBIBOABI C WCIIOJNB30BAHUEM JIEAYKTUBHBIX ¥ HWHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIABUTATh THITIOTE3BI O B3AUMOCBSI3SX (DU3MUYECKHUX BEIIMYHH;
CaMOCTOSITEIbHO ~ BBIOMpAaTh CHOCOO pemieHus ydeOHOW (U3MYEecKOW  3amadyu
(cpaBHEHHE HECKOJIBKUX BapUaHTOB pEIIECHUs, BbIOOp Hamboyee MOAXOASIIETO C
Y4ETOM CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBaTeIbcKe AeiiCTBUA:

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

OPOBOAWTH IO CaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMKHBIM
bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3NIECKOTO SIBIICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIUIO, MMOJTYICHHYIO B XOJIE
WCCJICTOBAHMSI MITH DKCTIICPUMEHTA;

CaMOCTOSTENIbHO  (popMynHpoBaTh 000OIIEHHWsS ©  BBIBOABI 10  PE3yJIbTaTam
POBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

NIPOTHO3UPOBATh BO3MOXHOE JTAJIbHEHIIIee pa3BUTHE (PU3MUYECKHX TPOIIECCOB, a TAKXKE
BBIJIBUTATh TPEIONIOKEHHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

PatGora ¢ undopmanmeii:

NPUMEHATh Pa3IUYHBIE METOJbI, MHCTPYMEHTBI WM 3alpOChl NPH IOUCKE M OTOOpE
WH(pOpPMAIUK WM TaHHBIX C YIETOM MPEIIOKEHHON YUeOHOW (PU3NUECKON 3a/1auu;
aHaATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIMIO PA3TUUYHBIX
BUJIOB 1 (OPM IPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (opMy mpeicTaBieHus HHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7add HECIOKHBIMH CXEMaMH, IuarpaMMaMH, HHOU
rpaduKoi 1 1X KOMOMHALIUSMHU.



KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

B Xojae OOCyXaeHusi y4eOHOro MmaTepuaia, pe3yJbTaToB JIabOpaTOpHBIX paboT u
IPOEKTOB 33aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXKJaeMOil TEMBI U BBICKa3bIBaTh UIICH,
HalleJICHHbIC Ha pelIeHUe 3a/1a4u U MoAAepKaHue 0JaroxenaTebHOCTH O0ILEHMS;
CONOCTABIATH CBOM CYKACHUS C CYXICHUSMHM JPYT'MX YYacTHHKOB JHAJIOTa,
O00OHapy’KUBaTh pa3jIMYMe U CXOJICTBO MO3HIINH;

BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX U MINCbMEHHBIX TEKCTaX;

nyONWYHO  TPEACTaBIATh  PE3yNbTaThl  BBINOJHEHHOTO  (U3MYECKOTO  OIbITa
(9KCIIepUMeHTa, UCCIIeIOBaHUs, TIPOCKTA);

IOHMMAaTh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHJHON M WHAWBUAYAIBHOH pabOTHI
IIPY PELICHUU KOHKPETHOH (PU3HUECcKOi MpoOIeMBbl;

NPUHUMATh LI COBMECTHOM JEATENFHOCTH, OPraHW30BBIBaThH ACHCTBHSA MO €€
JOCTIDKEHUIO: PacIpeliesIATh POJIH, 00CYKIaTh MPOLECCH U Pe3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

BBITIOJIHATH CBOIO 4YacTh PabOTHI, JOCTHUTas KadeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAaIpaBJICHUIO ¥ KOOPIUHUPYS CBOM ACHCTBHS C APYTHMH WICHAMH KOMaH/IBI;
OLICHMBATh KAueCTBO CBOETO BKJIaga B OOMMUHA NPOAYKT TO KPUTEPHSIM,
CaMOCTOATENHHO CHOPMYITMPOBAHHBIM yJaCTHHKAMHU B3aHMMOJICHCTBUSL.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYallUsX, TPEOYIOMUX sl PELICHUs
(bU3UYEeCKUX 3HAHUN;

OpUEHTUPOBATLCSA B Pa3IMYHBIX MOJAXOAAX NPUHATUSA pEIICHUH (MHIUMBUIYAJIbHOE,
IPUHITHE PELLICHUS B TPYIIE, IPUHATHE PELIEHUN IPYIIION);

CaMOCTOATCIIBHO COCTAaBJIATHL aJITOPUTM PCIICHUA (bHSH‘ICCKOﬁ 3aa4u WJIMW I1JIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh IIPEIJIaracMble BAPUAHTHI PELICHU;

JienaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJIb, IMOIMOHANIbHBbII HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CUTYyalluM U IpeiaraTh MiaH e€ U3MEHEeHHUS,

OOBSCHATh TPHUYMHBI JIOCTHIKEHUS (HEAOCTH)KCHHS) PE3YJIbTaTOB ACSTEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHUBBI B I€ATEIHHOCTh (B TOM YHCII€ B XOJ BBINOJHEHHS (PU3NUECKOTrO
UCCIICIOBAHMSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBIIUXCS
CUTYallU{, YCTAaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa €N U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYTOro YeloBeKa B XOJ€ CIopa WK AUCKYCCUU Ha HAYyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY Mpu pemeHud GU3NYeCKuX 3aJad WId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MPaBo IPYroro.

INPEAMETHBIE PE3YJIBTATDI



K xoHmy oOyuenns B 7 Kjacce NMpeaMeTHBIC Pe3yIbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

HUCIIOJIB30BAaTh IIOHATHUA: (I)I/IBI/I‘ICCKI/IG n XUMHUYCCKUE ABJICHHA, H3.6JHOI[CHI/IC,
9KCICPUMCHT, MOJCJIb, T'MIIOTC3a, CAUHUIIBL (1)I/I3I/I‘ICCKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperaTHbIE COCTOSIHHS BeIecTBa (TBEpPIOE, KHIAKOE, Ta3000pa3HOE), MEXaHHYECKOE
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOZeWCTBYIOIAs cuia, negopmanusi (ymnpyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOMIAOIIUECS COCYIbI;

paznuyath sBieHus (aud@ysus, TermnoBoe IBUKEHUE YaCTUIl BEIIECTBA, pABHOMEPHOE
ABWIKCHUC, HCPABHOMCPHOC IBWIKCHUC, MHCPLIUA, B3aHMO,Z[€I>'ICTBI/Ie TCJI, PaBHOBCCUC
TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO BpalleHUs, Iepenada JaBJICHUS TBEPIBIMU
TeJIaMHU, KUAKOCTSIMU U razaMu, aTMoc(hepHoe JaBieHue, JIaBaHuE Tell, TPEeBpaICHUs
MEXAHUYECKOM SHEPIUN) MO OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3MUYECKOE SBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUECKUX SBJICHUH B OKPYXKaloIlleM MHpE, B
TOM 4YHCJIC (I)I/I3I/I‘-I€CKI/IC SABJICHHUA B MPUPOAC: MPUMCPLI ABHUXXCHUSA C PaA3JIMUYHBIMU
CKOPOCTAMH B XMBOW M HEXKHBOW MPHUPOJAE, NECUCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHHUKE, BJIMSHHE aTMOC(PEPHOrOo JaBJIEHHS Ha >KMBOM OpraHu3M, IUIaBaHuE pbIO,
pbldaru B TCJIC YCIIOBCKA, MPU 3TOM HNCPCBOJAUTHL IMPAKTUYCCKYIO 3a/lavy B y‘ICGHYIO,
BBIJICTISITH CYIICCTBEHHBIE CBOMCTBA (IPpU3HAKHM) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yUEHHbIE CBOMCTBA TeN U (U3NYECKUE SIBICHUS, UCTIONb3Ysl (hHU3HUECcCKUe
BEJIMYMHBI (Macca, 00bEM, IMIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YOPYTOCTH, CHUJIa TSKECTH, BEC Tela, cuja TpPEHUs, IaBJICHUE
(TBEpmoOrO TENa, JKUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYeCKas padora,
MOIINTHOCTH, IIJIICHYO CHJIBI, MOMCHT CHIIBI, KOBq)(bI/IL[I/IeHT IIOJIE3HOT'O I[eﬁCTBHH
MCXaHU3MOB, KMHCTHUYCCKAsd M IIOTCHIMAJIbHas 3H€pI‘I/I5I), Ipu OMUCAHUHN TIPABHUIILHO
TPaKTOBAaTh (PU3NYECKUI CMBICI HCIIOIb3yEMbIX BEIMYNH, X 0003HAYEHHSI U €TUHUIIBI
bu3nyecKuX BEIMYUH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOMTH TpapUKd HM3YUYCHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBa Tes, (U3MUecKue SBICHHUS U MPOLECChl, HCIOJIb3YS
MpaBujia CIOKEHHs cuil (BIIOJIL OAHOW TpsiMoii), 3akoH ['yka, 3akon Ilackams, 3aKoH
Apxumesna, TpaBWIO paBHOBecHs phluara (OJ0Ka), «30JI0TOE TMPaBUIIO» MEXaHUKH,
3aKOH COXpaHEHUsT MEXaHWYECKOM HHEpruud, NpH O3TOM JaBaTh CJIIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMKCHIBATh €70 MATEMATUYECKOE BHIPAKCHIE,

OO0BSACHATh (U3UYECKUE SBJICHMsSI, MPOLIECCHl W CBOMCTBa Teld, B TOM YHUCIE U B
KOHTEKCTE CUTYyalui MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEpa: BBIABIATH IPUYUHHO-
-CJICICTBEHHBIC CBSI3HM, CTPOUTH OOBSCHEHHUE M3 1—2 JIOTMUECKHUX IIIaroB ¢ OMOPOM Ha
1-2 wu3ydYeHHBIX CBOWMCTBA (UBUYCCKUX SBJICHHH, (HU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7auyd B 1—2 neHCTBHS, HCHOIB3YsS 3aKOHBI M (OPMYIIBI,
CBs3bIBAIOIIINC (I)I/I3I/I‘IGCKI/I€ BCJIMYMHBI: Ha OCHOBC aHaliM3da YCJIOBHUA 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKHE BEIWYMHBI B (OPMYIBI U
MPOBOAMUTH PAcU€Thl, HAXOJAUTh CIPABOYHBbIE JIaHHBIE, HEOOXOTUMBIEC Ui PEIleHUs
3aJa4, OLICHUBATh PEATMCTUYHOCTh MOTYyUYEeHHON (PU3HUECKON BEIUYUHBL,



pacno3HaBaTb HPOOJEMbI, KOTOPbIE MOXHO pEIIUTh HPU TMOMOLIM (PU3UYECKUX
METOJI0B, B OIMCAHMM MCCIEAOBAHUSA BBIICIATh IIPOBEPSIEMOE IPEANIOIOKCHHUE
(rumoTe3y), pa3nUYaTh M HMHTEPIPETHPOBATH MOJYYCHHBIM pe3ysbTaT, HaXOAUTh
OLIMOKH B XOJI€ OTIBITA, I€aTh BBIBOAKI 110 €T0 Pe3yJIbTaTaMm;

IPOBOJIUTH ONBITHI [0 HAOIIOJCHUIO (PU3MUECKUX ABICHUHA WM (PU3MUECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPsieMble NPEANONIOKEHUSA, COOUPAaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PYJOBaHUS, 3alUCHIBATE X0/ ONbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINOJIHATh NPSMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHHU, MAcChl Tesla, 00bEMa, CUIIbI U
TEMIIepaTypbl C MCIOJb30BAaHMEM aHAJIOTOBBIX W LUGPOBBIX MPUOOPOB, 3aMHCHIBATH
MOoKa3aHus IPUOOPOB C YUETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPECHHI;
IPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (hPM3NYECKON BEITUYMHBI OT JIPYTOH C
UCIIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PABHOMEPHO JIBHXKYIIETOCS
T€na OT BPEMEHU JIBUKEHUS Tella, CUIIbI TPEHUS CKOJIBKEHUS OT BeEca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAU
CONIPUKOCHOBEHHMSI T€J, CHJIbI YIPYTOCTH OT YAJMHEHHS IPYKUHBI, BBITAJKABAIOIIEH
CHIIBI OT O00BbEMa TOTrpYKEHHOM YacTH Tela M OT IUIOTHOCTH JKHMJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO IOTPYXKEHO Teo,
YCIOBUH IJIaBaHMs TeJ, YCJIOBHI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIENOBaHMs, COOMpaTb YCTAaHOBKY U  BBIIOJHSTH
U3MEpEeHus, cienys MpelIoKeHHOMY IUIaHy, (PUKCHPOBATh pe3yJIbTaThl MOJy4YEeHHON
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHUJAE MNPEIJIOKEHHBIX TaOMUI] U TpadHUKOB,
JIEJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKHX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH MW TBEPAOTO Tela, CWIA TPEHHUsS CKOJBXCHHS, MABJICHHE BO3yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAs Ha IMOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QHUIMEHT TOJE3HOr0 JCHCTBUS MPOCTBIX MEXAHM3MOB), CIEAYS MPEIIOKEHHOU
MHCTPYKILHU: TIPU BHIMOJIHEHUH U3MEPEHHI COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYE€HUE MCKOMOM BEIIMYUHBI,

coOmoaTh TpaBWJIa TEXHUKHM OE€30MacHOCTH TIpu  paboTe ¢ J1abopaTOpHBIM
00opyIoBaHUEM;

yKa3blBaTh IPUHLUIBI JEWCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETD, JTUHAMOMETP, COOOIIAIOIINECS COCYIbl, GapOMeTp, pbluar, MOJBUKHBIN U
HEMOABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBl JCHCTBUS H3YYEHHBIX TNPHOOPOB M TEXHHUYECKUX
YCTPOHCTB C OMOpOH Ha WX ONHCAaHUs (B TOM YHWCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/A, THMAPABIMYECKUM MpPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacCoC,
apeoMeTp), MCIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBIICHUA M HEOOXOAMMBIC
(u3nyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NOPUBOAUTH TPHUMEPHl (HAXOAUTh HMH(POPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM MXU3HM [Uld oOOecledeHus
0€30IIaCHOCTH TMpH OOpaIleHuu ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpAaHEHMs 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTHYECKOTO TIOBEJCHUSA B
OKpYXaloIlIei cpeae;

OCYILECTBIISATh OTOOP HMCTOYHUKOB HH(opManuu B MHTepHETE B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS



pa3IMYHBIX MICTOYHUKOB BBIICNIATh HH(OPMALIHMIO, KOTOpas SABJSETCS MPOTUBOPEUNBOM
WJIH MOET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBHINIOJIHEHUHU YYEOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
($U3MUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJCTh NpPUEMAaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHMOpMALMM U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIC UM YCTHBIE COOOLICHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpManuu (pu3nyeckoro cofepkaHus, B TOM 4Hcie MyOIuyHO AeaTh
KpaTKhe COOOIICHUS O Pe3ysbTaTax MPOEKTOB MM YUYeOHBIX MCCIIEOBAHUH, IIPU STOM
IPaMOTHO HWCHOJb30BAaTh M3yUCHHBI TMOHATUHHBIA ammapar Kypca (QHU3HUKH,
COIIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALUEN;

IIPY BBINOJIHEHUH Y4E€OHBIX MTPOEKTOB M UCCIIENOBAHUI pacrnpenessaTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUM C ITIOCTABJICHHBIMU 3aa4aMH, CJICAUTH 3a BBIIIOJIHEHUEM IIJIaHA
NeMCTBUM, aJeKBaTHO OLICHMBATH COOCTBEHHBIM BKJIAJ B JESATEIbHOCTb T'PYMIIHI,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJECUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 kJjacce mnpeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM:

UCIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMsI BEILIECTBA, KpPHUCTANIMYECKUE U aMop(dHbIe Tena,
HACBHIIIEHHBI U HEHACBIIICHHBIN Nap, BIaXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS
DHEPIrHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBINA IEKTPUUYECKUN 3apsll, HIEKTPUIECKOE
10JIe, NMPOBOJHUKU W JAMUAJIEKTPUKH, NOCTOSHHBIA SJIEKTPUUYECKUA TOK, MAarHUTHOE
noJe;

pa3nuuarh SBJIEHUS (TEIJIOBOE DPACHIMPEHHME M CKaTHe, TeIulolepenaya, TEIIoBOe
paBHOBeCHE, CMayMBaHHWE, KalWUIAPHBIE SIBJICHUS, HWCHApeHHe, KOHJEHcalus,
IUIaBJIeHWEe,  KpUcTamu3anus  (OTBepJeBaHME),  KUIEHHWE,  TerJionepenayda
(TEerUIONpPOBOJHOCT, KOHBEKIMSA, M3IyYCHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUE
3apsiioB, ACUCTBUS IJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuTOB, AEUCTBHE MAarHUTHOTO IOJI1 Ha MPOBOAHHMK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMS) 10 ONMCAHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIECHUE U3YUYEHHBIX (QU3UYECKUX SBJICHUN B OKPY’KaIOIIEM MUDE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHDKEHUE U
KallWUISIPHBbIE SBJICHUS B HPUPOJE, KPUCTAUIBI B mpupone, usinydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, DIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jipel MOJOCOB, pOJIb MAarHUTHOTO MOJIS JJIS JKU3HU Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3HUECKUX SIBICHHH;

OTKCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3UUECKUE SBICHUS, UCIIONB3Ys (U3NUIECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI SHEPIUs, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJe€ibHAas TEIUIOTa IUIABJICHUSA, YJEJIbHasg TeEIIOTa
napooOpa3zoBaHMs, yAeTIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQUIMEHT IMOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAS BIAXXKHOCTb BO3]yXa, 3JIEKTPUUECKHUH
3apsil, CHUJa TOKa, HJIEKTPUUYECKOE HaNpshKeHUE, CONPOTUBJIEHUE IPOBOAHMKA,
yZIeIbHOE COMPOTHBIIEHHE BEIIECTBA, pab0oTa U MOLIHOCTH 3JIEKTPUYECKOTO TOKA), MPH



ONKMCAHWU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCHOJb3YEMbIX BEJIUYHH,
0003HAUCHHS M eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIIBI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEIUYMHY C JAPYTUMHM BEIMYUHAMHU, CTPOUTH Trpaduku
U3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITMYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (U3MUecKue SBICHHS U MPOLECChl, HCIOJIb3YS
OCHOBHBIE TIOJIOXKEHUS MOJEKYJISIPHO--KHHETUYECKOW TEOPUU CTPOEHUS BEIECTBA,
IOPUHLMII CYNEPHO3ULMHU T0JeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsfa, 3akoH OMa ais yvyacTka Lenu, 3akoH JDkxoyns—J/leHna, 3akoH cOXpaHEHMs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATH €rO
MaTEeMaTU4YeCKOe BBIPaXKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyauuin MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIAATD
NPUYHHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE M3 1—2 JOrMYecKHX IIaroB C
oTopoif Ha 1-2 MU3y4YeHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemarh pacdy€THbIe 3amadyd B 2—-3 JEHCTBHS, HCIONB3YS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHe BEIMYMHBL: HAa OCHOBE aHaJlIW3a YCJIOBHS 3aJaud
3aMMUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJadH,
BBIOMPATH 3aKOHBI U (HOPMYJIIbI, HEOOXOIUMBIE IS €€ PelIeHUs, TPOBOIUTH PACUETHI U
CpaBHUBATh MOJIyY€HHOE 3HAUCHUE (PU3MUECKON BEIIMYMHBI C U3BECTHHIMU JTAaHHBIMH;
pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpU TOMOIIU (PUINYECKUX
METOJOB,  MCIOJNb3Yysl  ONUCAHUE  MCCIEAOBAaHUSA,  BBIAEIATH  IIPOBEpSIEMOE
IIPEANOJIOKEHNE, OLEHUBATh NPaBUIBHOCTh NOpSAJKAa IPOBEICHUS HCCIEIOBAHUS,
JienaTh BbIBOJBI;

IPOBOJIUTH ONBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Ten (KamWwUISIpHBIC SIBICHUS, 3aBUCHMOCTb JIaBJICHHS BO3QyXa OT €ro o0néma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HarPEBAHUS IIPU U3JIyUYEHUU OT LIBETA
u3Nyyaromeil  (moryomaronieil) TMOBEPXHOCTH, CKOPOCTh HCIApeHUs BOABI  OT
TEMIIEpaTypbl KUAKOCTH M IUIOHNIAAM €€ TMOBEPXHOCTH, OJJIEKTPU3aLMs Tel |
B3aMMOJIEMCTBUE DJIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YaJIM3alysl MAarHUTHBIX MOJIEN NOCTOSTHHBIX MarHUTOB, JEMCTBUSI MAarHUTHOT'O IOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOIBUTATEINS
MOCTOSTHHOTO TOKa): (opMyIupoBaTh MPOBEpPSEMbIC MPEANOIOXKECHHs, COOMPATH
YCTaHOBKY M3 MpPEIOKEHHOTO0 00OpYZOBaHMs, ONUCHIBATH XOA OIBITa U
(dbopMyIHpOBaTH BHIBOAKI;

BBIIIOJIHATh MPSIMbIE U3MEPEHHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIAXXKHOCTH BO3.yXa,
CHJIBI TOKa, HANpPSHKEHUS C HCIOJb30BAHHWEM AaHAJIOTOBBIX NMPHOOPOB M JATYMKOB
¢bu3nyecKuX BENWYMH, CPAaBHHMBATh pPE3YJbTAaThl HM3MEPEHUN C y4E€TOM 3aJaHHOMN
aOCOJIFOTHOM MOTPEITHOCTH;

IPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (hPM3NYECKON BEITUYMHBI OT JIPYToOH ¢
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAAU MOMEPEYHOI0 CEYEHMsI M YJIENbHOIO CONPOTUBIIEHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, HAYILIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA POBOJIHUKE,
HCCJIEIOBAaHKUE TI0CJIEI0BATEIbBHOTO W MapajljIeIbHOTO COEIWHEHUN MPOBOJHUKOB):
IUTAHUPOBATh UCCIENOBaHUE, COOMPAaTh YCTAHOBKY M BBINOJHATh M3MEPEHUs, Cleays



NPEUIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3yJIbTAThI MOyYCHHON 3aBUCHMOCTH B BHUJIC
TaOIHI U TPaUKOB, AETAaTh BEIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

® [IPOBOJUTH KOCBEHHBIE M3MEPEHMS (PM3NYECKUX BEIUYMH (yAelbHas TEIJIO0EMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOT'O TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOHMpaTh OJKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIEIys
NPEIOKEHHON HHCTPYKIIUH, U BBIYHCIISATh 3HAYCHNUE BEIMYHHEI,

e coOmonaTh TMpaBWa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
o0opyioBaHUEM;

® XapakTepu3OBaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX TPHOOPOB U TEXHHUUECKUX
YCTPOWCTB C OIMOpOW Ha WX ONUCaHHsA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS TOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMEeTp, BOJBTMETP, CUETUMK 3JIEKTPHUUECKOU
OHEPTUH, DIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPHOOPHI
(mpuMepBl), SJICKTPUYECKHE MPEIOXPAHUTEIH, SJICKTPOMArHHUT, 3JICKTPOABHTATEIh
MIOCTOSIHHOTO TOKAa), HWCIOJB3ysl 3HAHUS O CBOMCTBaX (HM3MUYECKUX SBICHUH U
HE00X0uMBbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCThIE TEXHHUUYECKHUE YCTPOMCTBA M W3MEPUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (SKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
THUTPOMETp, JABUTaTeNlb BHYTPEHHETO CTOpPaHUs, DJIEKTPOCKOII, PEOCTaT), COCTaBISThH
CXEMBI DIEKTPUUYECKHX IIeTIEH C TOCIeOBATEIBHBIM U MapauIeIbHBIM COCTUHCHHEM
3JIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUUECKUX LIETIeH;

e [PUBOAMTH MpHUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO
UCIIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Uil OOECIeYCHHUs
0€30IaCHOCTH MpH OOpaIleHud ¢ OpubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHS 3JIOPOBbSI M COOJIOACHUS HOPM OSKOJOTUYECKOTO TIOBEJACHHUS B
OKpYXaloIlei cpeae;

® OCYIIECTBJIATH IMOMCK HHGpopMauuu Qusnyeckoro coxaepkanuss B HMHTepHeTe, Ha
OCHOBE WMEIOIUXCS 3HAHUH W TYTEM CpaBHEHUS JONOJHHUTEIBHBIX HCTOYHHKOB
BBIJICJIATE MH(POPMALMIO, KOTOpasi SBIAETCS NPOTUBOPEUMBON MIM MOXET OBITh
HEJIOCTOBEPHOM;

®  UCIOJIB30BAThH MPH BBHITIOJHEHUN YUEOHBIX 3aJaHHi HAyYIHO--TIOMYJISIPHYIO JINTEPATYPY
(U3UUECKOro Co/Aep)KaHUs, CIOPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

® Cco3JaBaTh COOCTBCHHBIC NHCHMEHHBIE M KpATKHUE YCTHBIC COOOIIEHUs, 0000Ias
UHPOPMALIUIO U3 HECKOJBKUX HMCTOYHHMKOB (DU3MYECKOTO COJIEpIKAaHUS, B TOM UHCIIE
nyONMYHO  TPEACTaBIATh  PE3yJbTaThl  MPOCKTHOM WM MCCIEN0BATEIbCKOU
JEeSITeIbHOCTH, TPH 3TOM TPAMOTHO HWCIIOJIB30BaTh W3YYCHHBIA MOHATUHHBIN ammapar
Kypca (HU3UKH, COMPOBOXKIATH BRICTYIUICHUE ITPE3CHTAIUCH;

® [pU BBHINOJHEHHH Y4YEOHBIX TNPOEKTOB M HCCIENOBAaHMNA (U3NYECKUX IPOLECCOB
pacrpenensTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTABICHHBIMH 33JjauaMH,
CIICIUTh 3a BBHINOJIHEHHEM IUIaHA JEHCTBUA M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYNIBl, BBICTPauBaTh
KOMMYHHUKATHBHOE B3aMMOCHCTBUE, MIPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHL

K xoniy oOydeHus B 9 kjacce mpeaIMETHBIC Pe3yiIbTaThl HA 0A30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHIA:



UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOr0 IBMXKEHUS, nedopmanus (ynpyras, IacTudyeckas),
TPEHHME, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHWYeCKue KojiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK U  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTbh U
JaTbHO30PKOCTh, CIIEKTPBl HCITyCKaHUS M TIOIJIOUIeHHUs, anb(pa-, 0eTa- U Tramma-
U3JTy4EHUs1, U30TONBL, SJEpHas JHEPreTHUKA;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE IBHUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BMKEHUE, CBOOOIHOE Ta/IeHUE TeJl, pABHOMEPHOE
JNBUKEHHE 10 OKPY)XHOCTH, B3aUMOJCHCTBUE TeJ, pEaKTUBHOE JIBUYKEHUE,
KoJiebaTenbHOe JBMIKEHUE (3aTyXarollue W BBIHYXKICHHBIC KoJieOaHUWs), PE30HAHC,
BOJIHOBOE€ JBI)KEHHE, OTPaXEHUE 3ByKa, MPSIMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXKEHUE U NIPEIOMIIEHHE CBETA, [I0JJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0eoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYAaTOro CHEKTpa H3ITyUYEeHHUS)
[0 ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
TaHHOE (PU3HUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YYCHHBIX (QU3NYECKUX SBJICHHUM B OKpY>KaIOLIeM MUpe (B
TOM 4Hclie (U3NYECKHE SBJICHHUS B MPUPOAE: NMPHUIUBBI U OTIUBBI, JBI)KEHUE TJIAHET
ConHeuyHOM cUCTeMBbl, pEaKTUBHOE JIBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHME, CEHCMHYECKHE BOJIHBI, IIyHaMH, 5XO, IIBETa Te,
ONTUYECKUE  SBJICHUSA B  TNPUPOJAE, OWONOTHYECKOEe  JeiCcTBUE  BUAMMOTIO,
yIbTPa(UOIETOBOTO M PEHTICHOBCKOTO HW3IYYCHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4M, PaJUOAKTHUBHOE H3IyYEHHE MPUPOJIHBIX MHHEPAJIOB,
NeiiCTBUE paJiiOaKTUBHBIX M3TyYeHHI Ha OpraHu3M YeJOoBeKa), MPU STOM HEPEBOAUTD
NPaKTUYECKYIO 3a/auy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOMCTBa (IIPH3HAKH)
(bU3UUECKUX SIBICHHIA;

ONKCHIBATh U3yUEHHbIE CBOMCTBA TeN U (U3UYECKUE SIBICHUS, UCTIONb3Ysl (PHU3HUECKUe
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTH Tella MPU HEPABHOMEPHOM JBIIKEHHH,
YCKOpEeHUue, MepeMellleHne, MyTh, YIJIOBas CKOPOCTb, CUja TPEHHs, CUja YHpPYTroCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHHs, BEC Tesla, UMITYJIbC TeJa, WUMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa M MOIIHOCTh, MOTEHLIMAIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHAS SHEPT Ul CHKATOM MPYKUHBI, KHHETUUYECKAs
SHEprus, MOJIHAs MEXaHWYecKas SHEeprus, IMepHoj] M 4YacToTa KoJieOaHWi, IJIHMHA
BOJIHBI, TPOMKOCTb 3BYKa W BBICOTAa TOHA, CKOPOCTb CBETa, IMOKa3aTeib MPeTOMIICHUS
Cpezbl), IPH ONHCAHUM TMPABHIIBHO TPAKTOBATh (DU3MUYECKUH CMBICI HCHOJIB3YEMbIX
BEJIMYMH, OOO3HAYECHUS M EIUHUIBl (PU3MUECKUX BEJIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMYMHY C JAPYTUMHU BEJIWYHMHAMHU, CTPOUTH
rpaduKu U3yuYEeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3UYECKUE SIBICHUS U MPOLIECCHI, UCIIONIB3Ys 3aKOH
COXPAaHEHHUS PHEPIrHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEpPHO3ULMN CHUII,
IPUHLINAI OTHOCUTENBHOCTH ["anuies, 3axkoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPAXEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsAJ0BOr0 H
MacCcOBOTO 4YHCENI TMpHU SAEPHBIX PpeaKUHsX, MpH 3ITOM JaBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alUCHIBATh €70 MaTEMaTHUYECKOE BhIPAKECHHE,



OOBACHATH (PU3MUECKHE MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyallUd  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JIOTHYECKUX ILIAroB C OMOPOH Ha 2—
3 wu3ydeHHBIX CBOWCTBa (U3MYECKUX SIBICHUHM, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemaTh pacuéTHbIE 3aa4M (ONMUPAIOIIHUECs Ha CUCTEMY U3 2—3 YpaBHEHHI ), UCIIONB3YS
3aKOHBI U (DOpPMYJIbI, CBSI3bIBAIOLIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaIU3a
yCIIOBUSL 3a/ladydl 3allUChIBaThb KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOUINE WU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIC Ui PELICHUS,
NPOBOIUTH PACUYETHl W OICHMBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUS
(U3HUYECKON BETMYUHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU TOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3ysl ~ ONUCAaHUE  MCCIEAOBaHWA,  BBIIEIATH  IPOBEpsieMoe
MPENIOJIOKEHNEe, OLIEHWBATh MPAaBUWJIBHOCTh TMOPSAKAa MPOBEACHUS HCCIEAOBaHUSA,
JIeNaTh BBIBOJIBI, HHTEPIPETUPOBATh PE3yJIbTAaThl HAOIIOICHHUI U OIBITOB;

IPOBOJIUTH ONBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Tes (U3ydeHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBHCUMOCTh
nepuoja KojiebaHuii Mpy>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTY/Ibl MaJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE PacpOCTpaHEeHHE
CBETa, pPa3JioKeHHE OEloro CBeTa B CIEKTP, M3YYEHUE CBOMCTB H300paKEHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IpenMeTa B COOHMpAIOUIel JIMH3E,
HaOJIOZIGHNE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3IIyUEHHs): CaMOCTOSTEIBHO
cobupaTh yCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pYyA0BaHMS, ONMCHIBATH XO/1 OMBITA U
€ro pe3yJbTaThl, JOPMYIUPOBATH BHIBOIBI,

IPOBOIUTH TPU HEOOXOAMMOCTH CEPHIO HPSIMBIX HM3MEPEHMU, OMpeAessisl CpeaHee
3HaYeHHE H3MepseMOol BEIWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIOLIe JHH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO pudopa);

MPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DM3MUYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
OBUKEHUH 0€3 HaudadbHOW CKOPOCTH, Nepuojaa KoyieOaHUN MaTeMaTH4eCcKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTpa)K€HHUsS CBETa OT yIJia MajgeHus u
yria MpeioMICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJbTaThl IOJYYCHHOW  3aBUCHUMOCTHU
¢u3nyecKuX BETUYMH B BUAE TaOMUIl U rpaduKoB, JeiaTh BBIBOJBI MO pe3ysbTaTaM
UCCJIEIOBAHMUS,

NPOBOIUTH KOCBEHHBIC H3MEpEHUs (UINUECKUX BEIUYMH (CpeiHss CKOpOCTh U
YCKOpEHHUE Tella MPU paBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOTHOTO MajeHMUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHUs] CKOJbXKEHHUs, MeXaHHuUecKas padora u
MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOr0 U MPY>KUHHOTO
MasTHUKOB, ONTHYECKas CHJia COOWpAONIe JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATH
U3MEpEHus], ClIeays NPEeJIOKEHHON MHCTPYKIUH, BBIYHCIATH 3HAYCHHUE BEJIMYMHBI U
aHATM3UPOBATh IOJIyYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOM TIOTPEIIHOCTH
M3MEPEHHIT;

coOmoaTh TpaBWIa TEXHUKH OE€30MacHOCTH TIpu  paboTre ¢ J1abopaTOpHBIM
000opyI0BaHUEM;



pa3nuyaTh OCHOBHBIE NpPU3HAKU M3YUYEHHBIX (PU3MUECKHX MOJeNel: MaTepuaibHast
TOUYKa, aOCONIOTHO TBEPIOE TEJNO, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TUTAHEeTapHAasi MOJIENb aTOMa, HYKJIOHHAs! MOJIENIb AaTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YKCIE: CIUIAOMETP, JATYUKH ITOTOKCHHUS,
pPacCTOSIHUS U YCKOPEHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, (oToanmapaT, ONTUIECCKIE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCmonb3yss 3HAHUA O
CBOMCTBaxX (PM3UYECKUX SBJICHUN U HEOOX0MUMbIC (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BATh CXEMbBl U CXEMAaTUYHBbIC PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IMPOLECCOB MpPU pEHIeHUH Y4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTHUYECKUE CXEMBI JIJIS MOCTPOCHHSI U300paKEHHU B MIIOCKOM
3epKalie ¥ cOOMparomieit TuH3e;

NPUBOANTH TPHUMEPHl (HAaXOAuTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCIIOJIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU s oOecreueHus
0e30macHOCTH TPU OOpallleHUH C TNPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHMsS 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYXaroIlIeH Cpeac;

OCYHIECTBIISITh TMOUCK uHGopManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYTHUpPYsl TMOWCKOBBIM 3alpoc, HAXOIUTh ITYTH OMNpPEICICHUS
JIOCTOBEPHOCTH TMOJIy4eHHOH HWH(GOpMallMd Ha OCHOBE HWMEIOIIUXCS 3HAHUN W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BHITIOJTHEHUH YUEOHBIX 3aJJaHU HAyYHO--TIOMYJISIPHYIO JTUTEPATYPy
bu3nyecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BIQJIeTh MpHUEMAMH KOHCIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

C0371aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIC COOOIIECHMS HAa OCHOBE MH(MOPMAIIHI
U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COACpKAHMS, MyOJIMYHO TPEACTABISATH
pe3ynbTaThl MPOEKTHON WIIM MCCIEA0BATENbCKON AESITENbHOCTH, MPU 3TOM TPaMOTHO
WCIIOJIh30BaTh M3yYCHHBIH MOHATUHWHBIN armapaT W3ydaeMoro paszaena (U3UKA |
COIIPOBOKIATh BBICTYIUIGHHWE IpE3eHTAle ¢ Y4€ToOM OCOOEHHOCTEH ayauTopun
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
Bbubmunoreka LIOK
1.1 () - 2 0 0
HI3HKE = HayKa O PHpOe https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 D 2 0 1
HIBHHCCIHIE BEIIHHIbL https://m.edsoo.ru/7f416194
bu6 OK
1.3 EcrecTBeHHOHAYUYHBI METO/T TO3HAHUS 2 0 1 htPtIp::I;I/?rTlteeIziasi.ru 178416194
Hroro no pazgeny 6
Paznen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHNH BellleCTBA
but6mmoreka [IOK
2.1 C 1 0 0
TpocHie Betecta https://m.edsoo.ru/7f416194
)9 JBr>xeHne 1 B3aMMOICHCTBUE YaCTHII ) 0 | but6mmoreka [IOK
) BEIECTBa https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2. A 2 1
3 rperaTHbIE COCTOSIHUS BEIlleCTBa 0 hitps-//m.edsoo.ru/7f416194
Nroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
bu6 OK
3.1 MexaHudeckoe IBUKECHUE 3 0 0 uomotexa I

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

39 i 4 ) bubmuoreka [IOK
' HEPIIL, Macca, HAOTHOCTE https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. .B 14 2
33 Cua. Braet can https://m.edsoo.ru/7f416194
Nroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
41 Jasnenue. llepenaua naBnenust TBEpAbIMU 3 0 Bbubmunoreka LIOK
) TeJaMH, JKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2
JlaBIICHHE KHAKOCTH > 0 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmocheproe naseHie 6 0 https://m.edsoo.ru/7f416194
44 JIercTBHE KUIKOCTU U I'a3a Ha IOTrPYyKEHHOE 7 ) Bu6muotexa [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Nroro no pazgeny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
31 Pabora 1 mompgocTs 3 ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
32 Tpocthie MeXaHH3MEI > ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. M 4 1
>3 CXATITCCRAL FHEpTHA https://m.edsoo.ru/7f416194
Nroro no pazgeny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC

KouunyecTBo 4acos JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Pa3pen 1. TenioBblie iBJIEHUS
Bbubmunoreka LIOK
1.1 i
CrpoeHnue u CBOICTBa BEIIECTBA 7 0 0 htps-//m.edsoo.rw/7f418 1 ce
but6mmoreka [IOK
1.2 Tertosbie npouecch! 21 1 . https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgen 2. DiiekTpryeckre 1 MAarHMTHbIE SIBJICHUS
21 DJNIeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tela 7 0 1 bubmmoreka [JOK
' U UX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCTOAHHBIN JIEKTPUUYECKUIN TOK 20 1 7 htPtIp::I;I/?rTlteeIziasi.ru 1784181 ce
bubmunoreka LIOK
23 M 6 1 1.5
ATHITHDIC ABTCHILT https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
2.4 4
UICKTPOMATHHTHAS HHAY KIS 0 0 https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KouunyecTBo 4acos JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne /i P Konrtpoabusie IIpakTHueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJIeHHUSA
11 MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €TI0 10 | Bbubmunoreka LIOK
' ONKMCAHHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAMMOIEHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 3
AKOHET COXpAHEHITA https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 40
Pa3nen 2. Mexann4deckue KoJe0aHUS U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAMHHCCINE KOJCOARHA https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHMHICCIHE BOJIHEL. JBYX https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJi€ H 3JIEKTPOMATHUTHBIE BOJHBI
11 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuoreka [JOK
' 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3gen 4. CBeToBBI€ AABJICHUS
4.1 3aKOoHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI ¥ O €CKHE 00 6 3 bubmorexa LIOK
. HNH3bI U OIITHUY Hne 11pu bl
prbop https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
43 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 https-//m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3nen 5. KBanToBble ABJIEHNA
5.1 HcnyckaHnue u IOTJIONIEHHE CBETa aTOMO 4 1 bubmorexa [OK
. II HHUC U I10T'JI HU BCT TOMOM
y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 CTpocHHe aTOMHOTO Apa 6 ! https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
. s 1
>3 FICPHPIC peaKtiitt / https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaK01IM I MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 ) but6mmoreka [IOK
' Kypca ¢u3uku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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