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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOrO 0OILIero oOpa3oBaHHs COCTABJIEHA Ha
OCHOBE TOJIOXKCHHI M TpeOOBaHHMI K pe3ysbTaTaM OCBOCHHUsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBarenpHONH mporpammbl, mnpeactaBieHHBIXx B PI'OC OO0, a Takke ¢ y4é€ToMm
denepanbHOll pabouell mporpamMMmbl BOocHHTaHHS W KOHIENIMU MpernojaBaHus y4yeOHOro
npeaMera « DU3nka.
Conmepkanue  mporpaMMbl 1Mo (HU3WKE  HampaBieHO  Ha  (OPMHpPOBaAHUE
€CTECTBEHHO-HAYYHOH T'PaMOTHOCTH OOYYAIOIIMXCS ¥ OpraHM3alHi0 W3y4YeHUs (QU3UKK Ha
NesITeNbHOCTHOM oCcHOBe. B mporpamMme mo ¢(u3MKe yYHUTHIBAIOTCS BO3MOXHOCTU Y4eOHOTO
npenMeTa B peamm3anuu  TpedoBanuii PI'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM H
METanpeAMETHBIM  pe3yJabTaTaM  OOy4YeHHWs, a  TakKKe  MEXKIPEAMETHBIC  CBS3H
€CTECTBEHHO-HAaYYHBIX y4E€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3 OBaHMUsL.
[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclipelnesieHue y4eOHOro MarepHala 1o rojam
oOyyeHusi (mo kJjaccaM), MpeqiaraeT HPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS TEM,
OCHOBAHHYI0O Ha JIOTUKE pa3BUTUS TMPEAMETHOTO COAEepkKaHUS U y4uy€Te BO3PACTHBIX
0co0eHHOCTEN 00ydaroIuXCsl.
[Tporpamma no ¢gusuke pazpaboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MTOMOIIH YUUTEIIO
B CO3/1aHUU paboyell mMporpaMMel IO Y4€OHOMY IIPEIMETY.
dusmka ABISETCS CUCTEMOOOPA3yIOIIKUM ISl €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEAMETOB,
MIOCKOJIbKY (pU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUN, U3y4aeMbIX XUMHEH,
Ouosoruel, aCTpPOHOMHUEH W (U3NUYECKOil reorpadueid, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYO
KapTHHY MUpa, MPeNoCTaBiseT Haumboiee sSCHble 00paslbl NMPUMEHEHHUS HAy4yHOro MeToja
MO3HaHMS, TO €CTh CI0Cc00a MOy4YeHUs! JOCTOBEPHBIX 3HAHUN O MHUpE.
OpnHa W3 TMaBHBIX 3a7a4 (U3NYECKOr0 00Pa30BaHHS B CTPYKType 0OIIero o0pa3oBaHUS
COCTOUT B (OPMHPOBAHUHM ECTECTBCHHO-HAYYHOH T'PaMOTHOCTH M HWHTEpeca K HayKe Yy
00yJarommxcsl.
WN3yuyenne ¢u3uku Ha 0a30BOM YpPOBHE TMIPENINOjaraeT OBJaJCHUE CIEeIYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3yIOIIMMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTH:
® HAy4YHO OOBSICHATH SIBJICHHS,;
® OICHMBaTh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
® UHTEPIPETUPOBATh JIAHHBIE M HCIOIB30BATh HAyYHBIC J10KA3aTENbCTBA IJIA
MOJIY4E€HHUSI BBHIBOJIOB.
Llenu wusydyeHus: GU3MKH HA YPOBHE OCHOBHOTO 0OIIero oO0pa3oBaHUsS OIpENETCHbI B
Konnenuuu npenogaBanus yueOHoro npeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3aIUsmX
Poccuiickoit @enepanuu, peaau3ymIIMX OCHOBHBIE 0011€00pa3oBaTelibHbIE MPOTrPAMMBI,
yrBepxkaAEHHON permeHueM Kosuternn MunucrepctBa mpocBenieHus Poccuiickoit ®@enepanuu
(mpoTokoit ot 3 gexadbps 2019 r. Ne I[TK-4BH).
Hean n3yyenus: GU3NKH:
® [pUHOOpETEHHUE HHTEpeca U CTPEeMJIEHHS OOYy4aloUMXcsd K HayyHOMY M3YUYCHHIO
MPUPOABI, PA3BUTHE X UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTUE TIPEACTaBIEHUN O HAyyHOM MeEToJe IMO3HaHUs U (OpMUPOBaHUE
MCCIIeI0BATENCKOr0 OTHOIIEHUSI K OKPYKAIOIIUM SIBICHUSIM;

e (QopmHpoBaHNE HAYIHOTO MHPOBO33PEHHS KaK Pe3yIbTaTa U3YYCHHS] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAJIBHBIX 3aKOHOB (DU3HKH;



e (QopmupoBaHHEe MpeACTaBICHUN O PoJU (GUMKU ISl Pa3BUTUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJOTUH;

e pa3BUTUE IPEICTaBICHUA O BO3MOXKHBIX cdepax Oyaymeil npodeccuoHaIbHOI
JIeSITeIbHOCTH, CBA3aHHOM C (PM3HUKOM, MOATOTOBKA K JalIbHEHIIIEMy OOyYEHHUIO B 3TOM
HAIPaBIICHUH.

JlocTmkeHrne STUX Menedl mporpamMmbl Mo (UM3MKE HA YPOBHE OCHOBHOTO OOIIETro

o0pa3oBaHMs 00€CIIEYNBACTCS PEIICHUEM CIIESIYIOIINX 3a4a4:

e [pUOOpETeHHE 3HAHMM O JUCKPETHOM CTPOCHHMHM BEIeCTBa, O MEXaHUYECKHUX,
TEMNJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TPUOOPETCHHE YMEHUN OMHWCHhIBAaTh W  OOBSCHATH (U3UUYECKHE SIBICHHUS C
MCIOJIb30BAaHUEM TOJIY4EHHBIX 3HAHUI;

® OCBOCHHME METO/OB pEIICHUS] TMPOCTEHINMX pPacu€THBIX 3aJlad C HCIOJIb30BaHUEM
(bu3HUecKX MOJIENe, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HaOmIOAaTb NPUPOJHBIE SBJICHHUS W  BBINOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCHEPUMEHTAJbHBIE HCCIIEJOBAHMS C HCIIOJIb30BaHUEM
M3MEPHUTEIbHBIX PUOOPOB;

e ocBoeHHE MPUEMOB PabOTHl ¢ HMHpOpManuend (UINUIECKOrO COACpKaHHS, BKIIOYAas
HHQOpPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKW, aHaIU3 M KPUTHUECKOE
OlLIEHMBaHUE UH(OpMaLUY;

® 3HAKOMCTBO CO cepaMu MPoQeCcCHOHAIBHON ACSITEIBHOCTH, CBA3AHHBIMU C (DU3UKOMH,
Y COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha JIOCTHXKEHUSAX (PU3HMUECKON HAYKH.

Ha usydenue ¢uszuku (0a30BbIi YPOBEHB) HAa YPOBHE OCHOBHOT'O OOIIErO 0Opa3oBaHUS
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kiacce — 68 yacoB (2 yaca B
HEZIEINI0), B 9 KJacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o ¢pu3MKe nepevyeHsb J1adopaToOpHbIX pabOT U OMBITOB HOCUT
PEKOMEHIATENbHBIM XapakTep, YUUTENb JelaeT BbIOOp MpOBEACHHs JIaOOpaTOpPHBIX paboT U
OIIBITOB € YYETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yUaromMXcs, CIMCKa IKCIEPUMEHTaJIbHbIX
3aJJaHMi, Ipe/IaraeMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOT0 SK3aMeHa o (hU3UKE.



COJEPXAHUE OBYYEHUA
7 KJIACC

Pa3zjnesn 1. @®u3uka 1 eé poJib B NO3HAHNH OKPYKAKOIIEro MUpa.
®duznka — Hayka o npupone. SABneHus npupoapl. @U3NUecKHUe SBICHUS: MEXaHUYECKHUE,
TEMJIOBBIE, JIEKTPUY ECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
@dusnueckue BeNWYUHBL. V3MepeHue Qu3nueckux BenMUMH. Duzndeckue MpUOOpHI.
[Torpemnocts u3mepeHuil. Mex1yHapogHas CucTeMa €AUHULL
Kak ¢usmuka u gpyrue ecrecTBeHHbIe HayKH W3Yy4aloT NMpupoiay. EcTecTBeHHO-HayuHBIH
METOJ] TO3HaHMA: HaONI0JIeHHWe, IOCTAaHOBKa HAYYHOr'O BONpPOCA, BBIJBUKEHHE THIIOTES,
SKCHEPUMEHT IO TMpOBEpKEe THUMOTe3, OOBsICHEHHEe HabmonaeMoro sBieHus. OmnucaHue
(U3NUECKUX SBICHUIN C TOMOIIBIO MOJIEIIEH.
Hemoncmpauuu.
1. MexaHudeckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. @dusnueckue nNpudOpPsl U MpoLeaypa MPAMbIX U3MEPEHUN aHAJIOrOBBIM U LHU(POBBIM
npubopoM.
Jlabopamopusvie pabomut u onvimeul.
1. OmnpeneneHue LEHb AEIEHUS IIKAJIbl H3MEPUTEIBHOI0 MpUOOpa.
HN3mepenue paccToaHUM.

3. UMsmepeHue o0bEMa KUJIKOCTH U TBEPIOIO Tea.
4. OmnpenerneHue pa3MepoB MajbIX TE.
5. Msmepenue temmepaTypbl IpPH TMOMOIIM >KUAKOCTHOIO TEpPMOMETpa M JaT4yHKa

TEMIIEPaTypPhI.
6. IlpoBenenue uccieqoBaHUsA IO MPOBEPKE TUIOTE3bl: JAJIBHOCTh MOJETA IIApHKa,
MyIEHHOT'0 TOPH30HTAIBHO, TEM OOJIbIIEe, YeM OOJbIIE BBICOTA MTyCKa.

Pa3nen 2. IlepBoHayajibHbIC CBEICHUS] O CTPOCHHMH BelIECTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJIEKYNbl, MX pa3Mmepbl. ONbITHI, JOKa3blBarOIINE
JUCKPETHOE CTPOEHUE BEIIECTBA.

JlBnxenue vactui BemiecTBa. CBA3b CKOPOCTH JBMJKEHUS YacTHUIl C TeMIEpaTypoi.
BbpoyHoBckoe naBuxenue, nuddysus. BzaumonelicTBue yacTHI] BellecTBa: NPUTHKEHHE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHUSI ~BEILECTBA: CTPOEHUE Ta30B, JKUJAKOCTEH M  TBEPIBIX
(KpucTaIM4ecKux) Ted. B3auMocBsA3b MEXIy CBONCTBAMM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISAPHBIM CTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUI
BOJIBI.

Hemoncmpauuu.

1. HaGmoneHue 6poyHOBCKOIO ABMKEHHUSL.

2. Habmonenue muddys3uu.

3. HabGmronenue siBieHU#, OOBSCHSIIOMUXCA NPUTSHKEHUEM WM OTTAIKHBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopusvie pabomul u onvimeul.

1. OrmeHka 1uamMeTpa aToMa METOJIOM PsIOB (C UCIONb30BaHueM (pororpaduii).

2. OnbITHI O HAOTIOJEHUIO TETIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThl 1O O0HAPYKEHUIO IEHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pasnen 3. [IBuskeHue M B3auMoAeCTBHE TeJl.



Mexanuueckoe JBHXKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHXeHue. CKOpOCTb.
CpenHsisg CKOpOCTb IPU HEPABHOMEPHOM JABMKEHUU. PacuéT myTu U BpeMeHU JBUKEHHUS.

SlBnenne wHepuuu. 3aKOH HMHEpHUU. B3auMonelcTBuMe Ten Kak MpUYMHA W3MEHEHHUS
CKOpOCTH JABWXKEHMs Ten. Macca kak mepa MHepTHOCTH Tena. [lmotHocTs BemectBa. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMa BeIleCTBa.

Cuna kak XapakTepucTuka B3amMozaencTtBus Ten. Cwia ynpyrocth M 3akoH [yka.
N3mepeHne cuiibl C NOMOINBIO JUHAMOMETpa. SIBlIEHHE TATOTEHHs M cwia Tsokecth. Cuna
TSOKECTH Ha Apyrux niaHetax. Bec tema. HeBecomocth. CrnojkeHue CUJI, HANpaBJIEHHBIX IO
onHoM mpsimoii. PaBHonelicTByronas cui. Cuna TpeHusi. TpeHure CKOJIbKEHHUS U TPEHUE MOKOsI.
TpeHue B Ipupoae U TEXHUKE.

Hemoncmpavuu.

HabnroieHre MexaHU4eCKoro JBMKEHUS Tena.

N3mepeHne ckopoCTH NPSAMOIMHEHHOT O ABUKECHUS.
Ha6uronenue sBieHus: HHEPLUU.

Habmonenne u3MeHeHns CKOPOCTH MPU B3aUMOICHCTBUHU Tell.
CpaBHEHHE Macc 110 B3aUMOJIEUCTBUIO TEl.

CrnoxeHune cuil, HapaBJICHHBIX 110 OAHOU IIPSAMOM.

vk wnN R

Jlabopamopusie pabomol u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBIKEHHS (IIapuKa B KUIAKOCTH, MOJEIU
AJIEKTPUUECKOI0 aBTOMOOMIISL U TaK Jajiee).

2. OrmpeneneHue CpefHEed CKOPOCTHU CKOJIBKEHHsI OpycKa WM IIapuKa 10 HAKIOHHOH
MJIOCKOCTH.

3. Omnpenenenue NJIOTHOCTA TBEPAOrO Tea.

4. OmnbIThl, T1EMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSDKEHUS (JIedopManuu) MpyKUHbI OT
MPUIIOKEHHOM CHIIBL.

5. OnsbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIbI TPEHUS CKOJBXKEHHUS OT BEca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBienune TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIEHHS U YBEIUYEHUS naBieHus. J[aBnenue raza. 3aBUCUMOCTb
JaBJIeHUs raza oT o0bEéMa, TemrepaTypsl. [lepenaua napneHuss TBEPABIMHU TEIAMHU, KUIKOCTIMH
u razamu. 3akoH [lackamns. [THeBMaTHueckue MammHbl. 3aBUCUMOCTH JABJICHUS KUAKOCTU OT
riyOunbel.  ['mapocratuueckuit  mapanokc. CooOmarommecs cocydsl. ['mapaBimdeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMmochepHoe aaBiieHue. IIpuunHBI CylIeCTBOBAaHUS BO3IYIIHOW
obonoukn 3emsn. OnbiT Toppuuemmm. M3mepenue arMochepHOro naBjieHUS. 3aBHCUMOCTb
aTMOC(GEpHOro JlaBjeHUs OT BBICOTBI HajJ YypoBHeM Mops. I[lpubopel ans wusmepeHus
aTMOC(EPHOTO JaBICHUSI.

JleiicTBHE XKUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TesO. BrITankuBaromas (apxumeona)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoniaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJIEHM ra3a OT TEMIIEPATYPBHI.

[lepenaua naBieHus )KUJIKOCTHIO U Ta30M.

3. Coobmaronyecs coCy/sbl.
4. T'uapaBIUUYeCcKUM mpecc.
5. TlposiBnenue aencTBUsS aTMOC(EPHOTO TaBICHHUS.



3aBUCHMOCTh BBITAJKMBAIOIIECH CHJIBI OT O0BEMa NOrpYy)KEHHOW YacTH Tela U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BBITECHEHHOW KUJIKOCTH.

VcenoBue miaBaHWs Te: IJIaBaHUE WM TOTPY)KEHHME Tel B 3aBUCUMOCTH OT
COOTHOIIEHHUS TNIOTHOCTEH Tella U >KUIKOCTH.

Jlabopamopmusie pabomut u onvimol.

1.

HccrnenoBanue 3aBUCHMOCTH Beca Teja B BOjie OT 00bEMa MOrpyKEHHOM B )KHJKOCTh
YacTH TeJa.

OrnpenenieHue BBITAJKUBAIOLIEH CHJIbI, JEWCTBYIOIIEH Ha TeJlo, HOrpyXEHHOE B
AKHUJIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAJKMBAIOLIECH CHJIBI, JEWCTBYIOIIEM Ha TEIO B
JKUJIKOCTH, OT MACCBHI TEJA.

OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIOLICH CHUJIbI, ACHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00BEMA MOTPYKEHHON B )KHUJIKOCTh YaCTH TeJa U OT IUIOTHOCTH
KUIKOCTH.

KoHcrpynpoBanue apeoMerpa MM KOHCTPYMPOBAHHME JIOAKHM M OIpEAeleHue e
IPYy30I0ABEMHOCTH.

Pa3nea 5. PaGoTa 1 MOIIHOCTH. JDHEPrus.
Mexanunueckast pabora. MOLIIHOCTb.
[IpocThle MexaHHM3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs

pplyara.

[Ipumenenue mpaBuia paBHOBECHS pbluara K OJOKY. «30JI0TO€ MPAaBUIIO» MEXaHUKH.

KIIJI mpocThix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckass sHeprusi. KuHernueckas M nOTeHIManbHas sHeprus. llpespainenue
OJIHOTO BUJIa MEXaHUYECKOM 3HEpruu B Apyroi. 3aKOH COXpaHEHUs SHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepsl MIPOCTBIX MEXaHU3MOB.
Jlabopamopmusle pabomout u onvimot.
1. Omnpenenenue paboOThl CHJIBI TPEHHUS TP PABHOMEPHOM JABM)KCHHU Tena IO
TOPU30HTAJILHON ITOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUN PABHOBECHUs pblyara.
3. Usmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKON DHEPIUH.
8 KJIACC

Pa3pnes 6. TermioBbie siBJICHUS.
OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KHHETHYECKOM TEOPUU CTPOECHMS BelecTsa. Macca

U pa3m

Cppl aTOMOB HU  MOJICKYIJI. OHBITBI, MOATBCPXKAAIOINIME OCHOBHBIC ITOJOKCHUA

MOJIEKYJIIPHO-KUHETUYE€CKON TEOPUU.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSTHUMN BemiecTBa. Kpucranmmaeckue u
amopdubie Tena. OObSICHEHNE CBOMCTB Ira30B, KUIKOCTEH U TBEPABIX T HA OCHOBE MOJIOKEHHUI

MOJIEKYJIIPHO--KUHETHYEeCKON Teopuu. CMauumBaHWe U KanWUISIpHbIE siBieHUs. TeroBoe
pacLIMpEeHUe U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBH)KEHUSI YACTHIL.
Buytpennsis oHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW OHEpPruu: Teronepenada u
coBepiieHrne paboTel. Buabl Temnonepenayu: TemIonpoBOJHOCTh, KOHBEKIU S, H3TyICHHE.



KomuuectBo Temnorsl. YaenbHas TEMJIOEMKOCTh BellecTBA. 1emIo00MEeH U TEIIOBOE
paBHOBecue. YpaBHEHHE TeIioBoro Oamanca. IlnaBienwe um OTBEepACBaHHME KPHCTALUTUYECKUX
BEIECTB. YelbHas Terora IiaBieHus. [lapooOpazoBanme u KoHaeHcanusa. Vcnapenwue.
Kunenune. YnaenpHas Ttemnora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBIICHUSI.

BnaxxnocTs Bo3yxa.

OHeprus TOINMBA. Y eNbHAs TEIIOTa CrOpaHusl.

[Mpunuuner padotel TemnoBbix npuratenedt KIIJ[ temnoBoro nsuratens. TersoBbie
JIBUTATENHU U 3aIlUTa OKPYKAIOLIEH Cperbl.

3aKOH COXpaHEHUS U MPEBPAILEHUs] SHEPTUH B TEILJIOBBIX MpOIleccax.

Hemoncmpayuu.

Habnronenre 6poyHOBCKOTO IBUKEHHUS.

Ha6monenne nuddyszun.

HaGmronenue siBeHnil cMaulMBaHUS U KaMIJUISIPHBIX SIBJICHUH.

Habnoienne TenaoBoro pacumpeHus Tel.

V3MeHeHue naBlieHNs ra3a pu U3MEHEeHUN 00bEMa 1 HarpeBaHUM UITH OXJIAXKICHUU.
[IpaBuna u3mepeHus: TeMIepaTypsl.

Bunsl rennonepenayu.

OxuaxxieHue Ipu COBEPIIEHUU PaOOTHI.

W N RWDN R

HarpeBanue npu coBepiieHur paboThl BHEIIHUMU CHUIAMH.
. CpaBHEHHUE TEIJIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

[
= O

. HabOmronenue xuneuus.

=
N

. Habmonenne mocTossHCTBA TEMIIEpaTyphl IPH MJIABICHUU.

13. Mojenu TEMJIOBbIX ABUTATEEH.

Jlabopamopmusie pabomout u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TTPUTSIKEHUS.

OnbITH IO BHIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM UJTU caxapa.

OmnbITHI 11O HAOTIOIEHUIO TEIUIOBOTO PaCUIMPEHUS ra30B, )KUJIKOCTEH U TBEPABIX TEI.
Omnpenenenue 1aBieHUs BO3Ayxa B OajUIOHE IIIPULIA.

OmnbITHl, EMOHCTPHPYIOLIHE 3aBUCHUMOCTb JAaBJICHUS BO3JyXa OT €ro o0béMa H

LA S

HarpeBaHus UM OXJIAXKICHHUS.
6. IlpoBepka rHUMOTE3bl JNUHEHHON 3aBUCUMOCTH [JIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmonenue u3MeHeHUs BHYTPEHHEW SHEPruu Teja B pe3ysbTaTe TeIulonepenadyu u
paboTHI BHEIIHUX CHIL.
8. HccnenoBanue sBieHUS TEMI000MEHA PU CMEIIMBAHUM XOJIOJHON U ropsiueit BOJBI.
9. OmnpeneneHue KOJIMYECTBA TEIMJIOTHI, TOJYYEHHOTO BOJOW IMPH TEIJIOOOMEHE C
HarpeThiM METaIIMYECKUM LIUIUHIPOM.
10. Onpenenenue yaenbHON TEMI0OEMKOCTH BEIECTBA.
11. UccnenoBaHue npouecca ucnapeHus.
12. OnpeneneHne OTHOCUTEIHLHOM BJIXKHOCTH BO3/yXa.
13. Onpenenenyie yAeIbHON TEIIOTHI IIABJICHUS JIbJA.
Pa3znen 7. dnekrpuyueckue U MATHUTHbBIE SIBJICHUS.
Onextpuzauus Ten. JIBa poja sIeKTpUUYECKUX 3apsioB. B3ammopelcTBue 3apsuKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aUMOJEUCTBHUS 3apsSKEHHBIX Tel OT BEITUYHHBI
3apsI0B U PACCTOSHUS MEX]Y T€JIaMH).



Onexrpuueckoe noie. Hanpssxk€HHOCTh anekTpudeckoro noiisi. IlpuHuun cynepno3unuu
NIEKTPUUECKHUX M0JIeH (Ha KaueCTBEHHOM ypPOBHE).

Hocurenn siekTpryeckux 3apsioB. DJIEMEHTapHbIA JJIEKTpHueckuil 3apsn. CrtpoeHue
atoma. [TpoBOTHUKH U AUAIIEKTPUKH. 3aAKOH COXPaHEHUS JIEKTPUUECKOr 0 3apsiia.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOro Toka. M CTOYHMKH
MMOCTOSTHHOTO TOKa. JIeHCTBUSA SJIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUNA TOK B KUJIKOCTSIX U ra3ax.

Onextpuueckass wnenb. Cuia Toka. DJekTpuueckoe HamnpsbkeHue. CornpoTuBieHHE
MPOBOJHUKA. YJENbHOE CONpPOTHBJIEHHE BemecTBa. 3akoH Oma 18 yyacTka IenH.
[TocnenoBarenpbHOE U MapaJLIEIbHOE COEAUHEHUE TPOBOJTHUKOB.

PaGoTta 1 MOITHOCTB ANEKTpUYECKOro Toka. 3akoH J[xoyns—JIeHna. DneKTpruuecKue memnu
Y IOTPEOUTENHN IIEKTPUUYECKOM 3Heprun B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHuThl. B3anMOIENCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarnuTHoOe€ 1osie 3eMJIM U €ro 3HaueHue JJist )Ku3HU Ha 3emie. OnslT Dperena. MaruuTHoe nose
ANEKTPUUECKOro TOKa. [IpuMeHeHne 3neKTpOMarHuToB B TeXHHUKE. JlelicTBMe MarHUTHOrO OIS
HAa TPOBOAHMK C TOKOM. OJIEKTPOABUTraTENb IOCTOSIHHOrO TOKa. Mcrosap3oBaHue
AJIEKTPOJBUrATEIEH B TEXHUUECKUX YCTPOMCTBAaX U Ha TPAHCIIOPTE.

Onbitel  ®apanes. SBineHwe dieKTpoMarHuTHOM uHAyKuuu. IlpaBuno  Jlenna.
Onextporenepatop. CrmocoObl MOTy4YEHUs AIIEKTPHUECKONM HHEPruH. JNEKTPOCTAHLMU Ha
BO300OHOBJISIEMBIX UCTOYHHKAX SHEPIrHUH.

emoncmpauuu.

DJIeKTpU3aLus Te.

JIBa pona 3J1eKTpUY ECKUX 3aps/10B U B3aUMOJIEHCTBHE 3aPSKEHHBIX TEJ.
YCTpoiCTBO U 1€ CTBUE 3JIEKTPOCKOIA.

DJIeKTpOoCcTaTH4YecKask HHIYKIIHUS.

3aKOH COXpaHEHUS JIEKTPUYECKUX 3apsi/I0B.

[IpoBOAHUKY U TUAIEKTPUKH.

MonenmupoBaHue CUIIOBBIX JIMHUN JIEKTPUYECKOTO MOJIS.

M cTouHrKN OCTOSTHHOTO TOKA.

W Nk WNPRE

JlericTBuUs 2IIEKTPUYECKOrO TOKA.
. DNEKTPUUYECKUI TOK B KUAKOCTH.
. I'a30BBbIl pazps.
. I3MepeHne Cuilbl TOKa aMIIEpMETPOM.
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. I3MepeHne 21eKTpUIeCKOro HaupsKeHUsl BOJIbTMETPOM.

=
H

. PeoctaT 1 marasun COHpOTHBHeHHﬁ.

=
u

. BzanmMmoencTBre TOCTOIHHBIX MATHUTOB.

[EY
(@)

. MO,Z[CJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH Pa3ZiCJICHUA ITIOJIIOCOB MarHuTa.
. MO,Z[CJ'II/IpOBaHI/Ie MarHuTHBIX IOJIEH MOCTOSHHBIX MAarHUTOB.

[T S SN
00

. OnbIT Dpcrena.

=
Yo

. MaruuTHoe€ 1oJie ToKa. DJIeKTPOMAarHur.

N
o

. leficTBME MarHUTHOIO MMOJISI HA TPOBOJHUK C TOKOM.

N
=

. BHCKTpOI[BI/IFaTCJIL IIOCTOAHHOI'O TOKA.

N
N

. HCCHQ,Z[OBaHI/IC SIBJICHHUA BHGKTpOMaFHHTHOﬁ HHAYKIHWH.

N
w

. OnbrTel @apajnes.

N
D

. 3aBUCUMOCTb HamnpaBJICHUA UHAYKIIHMOHHOT'O TOKa OT YCJ'IOBI/Iﬁ €ro BOBHMKHOBCHUA .
. DIIEKTPOreHepaTop MOCTOSHHOI'O TOKA.

N
U



Jlabopamopusie pabomot u onvimol.

OnpIThl 110 HAOIIOACHUIO JIEKTPU3ALMH T€JI UHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue qeHCTBUS SIIEKTPUYECKOTO ITOJIS HA IPOBOJIHUKYU U AUDJIEKTPUKH.
C6opka u npoBepka paboThI 3EKTPUUECKOH LIEMH OCTOSHHOT O TOKa.

W3mepeHue u peryJIupoBaHue CUIIbI TOKA.

W3MepeHue u peryJmpoBaHne HAIPSKEHUSI.

ok wnNPRE

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, HIYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS
PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.
7. OmnbITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJIEKTPUUYECKOTO  CONPOTUBIICHMS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOLAAH ITIOIIEPEYHOr0 CEUEHUs U MaTepUaa.
8. IIpoBepka mpaBmiIa CIIOKECHHS HANPSDKEHWM IPHU IOCIEAOBATEIBHOM COCIMHEHUHU
JIBYX PE€3UCTOPOB.
9. IIpoBepka npaBuia /Ui CHJIbI TOKA IIPU NApaJUIEIbBHOM COEIMHEHUH PE3UCTOPOB.
10. Onpenenennie pabOTHI NEKTPUUECKOTO TOKA, UAYIIETO YepPe3 PE3UCTOP.
11. Onpenenenrie MOLHOCTH JIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
12. MccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, HAYILETO Y€Pe3 JIAMIIOYKY, OT HAIPSKEHUS
Ha HEW.
13. Onpenenenue KIIJI narpeBatess.
14. VccnenoBanue MarHUTHOT'O B3aUMO/EICTBUS TOCTOSIHHBIX MarHUTOB.
15. 3ydyeHue MarHuTHOrO IIOJS TOCTOSIHHBIX MAarHUTOB IPU HUX OOBEAUHEHUM U
pa3aeneHu .
16. UccnenoBanue 1eCTBUS IEKTPUUECKOr O TOKA HA MATHUTHYIO CTPEJIKY.
17. OnsIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUSA KaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HaIIPaBJIEHUs TOKA B KaTYIIKE.
18. M3yuenue aeiicTBUS MATHUTHOI'O T10JI HA IPOBOJHUK C TOKOM.
19. KoHcTpynpoBaHue U u3ydeHue paboThl JIeKTPOABUTATES.
20. U3mepenue KII/] anexTpoaBurateIbHON yCTaHOBKH.
21. OnpITl MO HCCIEIOBAHUIO SIBJIECHHUS AJIEKTPOMArHUTHOW WHIYKIIMM: HMCCIIEIOBAHUE
M3MEHEHUH 3HaYeHUs U HAIlPaBJICHUs] MHAYKIIMOHHOI'O TOKA.
9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHS.

Mexannueckoe apuxenne. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBMKEHUsS. PaBHOMepHOe mpsMoJiMHEHHOe JBHKeHHe. HepaBHoMepHOe
npsiMojiMHelHoe ABukeHue. CpenHsis M MIHOBEHHAs CKOPOCTh Tejla IMPU HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMonuHeiiHoe nBmkeHne. CBoboaHoe najaeHue. OnbIThI
Tlanunes.

PaBHOMEpHOE nIBUXKEHHE MO OKpyXKHOCTH. [lepuon u vactora obpaimieHus. Jlunelinas u
yrioBasi CKopocTu. LleHTpocTpeMuTensHOe YyCKOpEHHUE.

IlepBeiii 3akoH Hprotona. Bropoii 3akon Herotona. Tperuit 3akon Herorona. [Ipunnun
CYNEPHO3ULIUM CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUJIa TPEHHUSI CKOJBXKEHHUS, CHUJIa TPEHHS
MOKOSI, IPYTHE BUIbI TPEHUS.



Cuma TSDKECTH M 3aKOH BCCMHUPHOI'0O TATrOTCHHUA. YCKOpeHI/Ie CBO6OI[HOFO nmaacHus.

JBwxenne mumaner BOkpyr Comnma. Ilepas kocmuueckas ckopocts. HeBecomocTs
IIEpPErPy3KH.

PaBHOBecue maTepranbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHoBecue TBEpOTO TEIa
C 3aKpEIUIEHHON OChIO BpauieHusa. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynec tena. M3menenne mMmmysnbca. VMIynabc cuibl. 3aKOH COXpPaHEHHsI MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanudeckass pabora u MOIIHOCTh. PaboTa cui TsoKecTH, yHnpyroctH, TpeHus. CBs3b

SHEPruu

u pa6OTBI. HOTGHHI/IaHLHaH OHEprus TCjIa, INOAHATOIO HaJ IOBCPXHOCTHIO 3CMIIM.

ITorennmanbHas sHEprus ckaTou NpyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUsI MEXaHMUECKON SHEPTHUH.

Hemoncmpavuu.

1. HaGumroneHne MeEXaHMYECKOro ABM)KEHUS T€Jla OTHOCUTENILHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHue IyTell M TPACKTOPHI IBHMKEHMSI OZHOIO U TOrO XE Tejla OTHOCUTEIBHO
pa3HbIX TE OTCUETA.

3. H3mepeHne CKOpOCTH U YCKOPEHMS MPSIMOJIUHEUHOTO JBUKEHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOIO IBUIKCHHUS.

5. HaOmozneHue ABMXKEHUS Tela IO OKPYKHOCTH.

6. HabmroneHue MexaHUYECKHMX SIBJICHUH, IPOUCXOAALIMX B cUcTeMe oTcuéra «Tenexka»
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCUTEIbHO KaObuHeTa (pU3MuKH.

7. 3aBUCHUMOCTb YCKOPEHHMS Tela OT MACChI TeJa U IeHCTBYIOIIEN Ha HErO CUIIBIL.

8. HaOmonenue paBeHCTBa CUII ITPU B3aUMOJIEHCTBUH TEIl.

9. H3mMmeHeHue Beca Tella TP YCKOPEHHOM JIBUKEHUU.

10. IIepenaya nmmysbca Ipy B3aUMOAEHCTBUAHN TEJL.

11. [IpeoOpazoBaHUs YHEPTUH MTPH B3AUMOJICHCTBUH TeTl.

12. CoxpaHeHue uMIyJibca IIPU HEYNIPYTroM B3aUMO/IEHCTBUY.

13. CoxpaHeHHe UMIyJIbca IpU aOCOTIOTHO YIIPYTrOM B3aUMOJIEH CTBUU.

14. HaGmoieHne peaKTUBHOTO JABMIKEHHSL.

15. CoxpaHeHHe MEXaHUUECKOI HEPruu Mpu CBOOOIHOM MaIeHUH.

16. CoxpaHeHHe MEXaHUYECKON HEPIrUu IpH JBUKEHUU TeNa MO AEHCTBUEM NPYKUHBI.

Jlabopamopusvie pabomul u onvimeul.

1. KoHcrpyupoBaHue TpakTa ;i pa3roHa M JaJbHEMIIEr0 PaBHOMEPHOI'O ABUKEHUS
HIapyKa UM TEIEKKU.

2. OmnpeneneHue cpeiHel CKOPOCTH CKOJIBXKEHUs Opycka WM ABMXKEHHs ILIapHKa I10
HAKJIOHHOH INIOCKOCTH.

3. OmnpeneneHue yCKOpEHHs Tella IPH PABHOYCKOPEHHOM JBWKEHUU II0 HAKJIOHHOHN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBM)KEHHH 0e3
HayaJIbHOM CKOPOCTH.

5. TlpoBepka rumoTe3bl: €cCiIM IPH PAaBHOYCKOPEHHOM JBM)KEHUM 0€3 HadaJlbHOU
CKOPOCTM IIyTH OTHOCATCS KaK PsAJ HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOLIUE
IIPOMEKYTKH BPEMEHH OJAVHAKOBBI.

6. HccrnenoBaHue 3aBUCUMOCTH CHJBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOI'O
JTaBJICHUSI.

7. Omnpenenenue K03 PHUITMECHTA TPEHUS CKOJIBKECHUS.

8. Omnpenenenne KECTKOCTU NPYKUHBI.



9.

Onpez[eneHI/Ie pa6OTBI CHJIbI TpCHUA IIPH PABHOMCPHOM JBMIXXCHHMU TCJla IIO
FOpH30HT3J'IBHOI>i IMOBEPXHOCTH.

10. Onpenenenre pabOTHl CHIIBI YIPYrOCTH HpU MOABEME TI'py3a C HCHOJb30BAaHUEM

HEIOABUIKHOI'O U ITIOABUKHOI0 OJI0KOB.

11. 3ydeHure 3aKOHA COXPAHEHUS SHEPTUH.

Paznen 9. Mexanuueckue KoJieOaHusi ¥ BOJIHBI.

KonebatensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHMU: MepHoA, 4acrora,
aMIIMTyAa. MaremaTHuyeckuid W NPYXKUHHBIM MaaTHUKU. IlpeBpamienue »sHeprum npu

KOJIE0ATEIbHOM JIBUKEHHH.

3aryxatomue koneOaHus. BriHyxneHHbIe KosieOaHus. Pesonanc. MexaHnueckue BOJIHBIL.
CaoiicTBa MexaHMuecKuX BOJH. [IpogonbHble U MonepedHble BOIHBL. JJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHN4eCKHUe BOJIHBI B TBEPAOM TeJ€, CECMUUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpakeHue 3Byka. UH(pa3Byk u yIbTpa3ByK.

Hemoncmpauuu.

=
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Habmonenue konebanuit Te noja AeHCTBUEM CHIIBI TAXKECTU U CUIIBI YIPYTOCTH.
Habmonenue konebaHuii rpy3a Ha HUTH U Ha NIPYXKHUHE.

Hab6uroieHne BoIHYKIEHHBIX KOJIEOaHUM 1 pe30HaHca.

PacnipocTpaHeHue Ipoi0JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIHN).
Ha6J'IIOZ[€HI/I€ 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

7.

OmnpeneneHre 4aCTOThl M EpHUOJIa KOJIeOaHUH MaTeMaTHYeCKOr0 MasiTHHKA.
Omnpezenenre 4acToThl U Iepuoja KoyedaHuil MpyKMHHOI'0 Masi THUKA.

HccnenoBanue 3aBHCUMOCTH Iepuoja KojleOaHui MOJBEIIEHHOIO K HUTHU Ipy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH Mepuoa KojeOaHUM MPYKUHHOIO MasiTHUKA OT MacChl
rpysa.

ITpoBepka HE3aBUCUMOCTH IEpHOAA KOJeOaHWH rpys3a, MOABEUIEHHOIO K HMUTH, OT
Macchl Tpy3a.

OnbIThl, JEMOHCTPHPYIOLIME 3aBHCHUMOCTh IepHoga KoJieOaHUH MPYKUHHOTO
MasiITHUKA OT MACChl Tpy3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus: CBOOOIHOTO MaaeHusl.

Paznen 10. 3HeKTpOMaFHI/ITH06 moJi€ 1 3JICKTPOMArHUTHBLIC BOJIHBI.
9HeKTpOMaFHI/ITHOC I10JIC. 9J'IeKTp0MaFHI/ITHI)Ie BOaHEI. CBoOMcCTBa QJICKTPOMAruHuTHBIX
BonH. Illkana QJICKTPOMAIrdUTHBIX BOJIH. Hcnonb3oBaHue QJICKTPOMArdUTHBIX BOJIH JIJIA COTOBOM

CB3H.

DnexTpoMarHuTHas npupoja ceera. CKOpocTh cBeTa. BoaHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBbI€ CBOMCTBA CBETA.

Jlabopamopuwvie pabomul u onvimul.

1.

W3ydenue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBbIe siBJICHUS.
JlyueBas mopnenb cBera. Mcrounuku cBeta. [IpsimonuHeliHoe pacnpocTpaHeHHE CBETA.
3atmenus Connna u JIynsl. Otpaxenue cBera. [1mockoe 3epkano. 3akKOH OTpa)KCHUs CBETA.



ITpenomiienne cBera. 3akoH npesnomieHus ceera. [lonHoe BHyTpEHHEE OTpakeHUE CBETA.
Hcnonb3oBaHue MOJTHOIO BHYTPEHHET O OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B smH3e. OnThueckass cucrema Qoroamnmnapara, MUKpPOCKONA MU
Teneckona. ['na3 kak ontudeckas cucrema. binzopykocTs U AaJIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHA. C0XKeHue CrieKTpaabHbIX [BETOB.
Hucnepcus csera.

Jemoncmpauuu.

© PNV AW

[IpssMonuHeHOE pacnpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenue n3o0paskeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cBera.

OnTuyeckuil CBETOBOJ.

Xon mydeil B coOuparouiei JmH3e.

Xopn Jydel B paccenBaroleH JIMH3E.

[TonydeHnune n300paxeHUi ¢ MTOMOIIBIO JINH3.

[Tpunnun aelictBus ¢oToamnmnapara, MUKpOCKOIA U TEJIECKOIIA.

10. Mogens ria3a.
11. Pa3noxenue O6€10ro cBeTa B CIIEKTP.
12. TTomy4yenue 6eoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopusie pabomoul u onvimol.
1.
2.
3.

No uk

HCCH@I[OBaHI/IC 3aBUCUMOCTHU yI'JIa OTPAKCHHUA CBCTOBOI'O JIyda OT yI'Jia IaJICHUS.
W3yueHne XxapakTepHCTHK N300paKeHHs ITpeIMeETa B TUIOCKOM 3epKalie.

HCCH@I[OBaHI/IC 3aBUCUMOCTHU YTI'JIa IMPCIIOMJICHHA CBCTOBOI'O JIyda OT yIJila IMaJCHHA Ha
IPaHUIE «BO3AYX—CTEKIION.

[Tonmy4uenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO paCCTOSHHS M ONITUYECKON CHITBI COOMPAOIIESH JIH3HI.
OMBITHI 110 Pa3NIOKEHUIO OENOT0 CBETa B CIIEKTP.

ONBITEL 1O BOCIHPHATHIO IBETAa HNPEAMCTOB IIPU HUX HaGJ’IIO)IeHI/H/I Uepe3 ILIBCTOBLIC

GWIBTPBHL.

Pa3znen 12. KBanTOBbBIE AIBJICHMS.

OmnsiTel Pe3epdopaa u minanerapuas Mmonens aroma. Mojens aroma bopa. Mcenyckanue u
MOrJIoeHne cBeTta arToMoM. KBaHThI. JInHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Aunb(a-, O6era- u ramma-uzinydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas wmonens atomHoro sjapa. M3oronbl. PanuoaktuBHble mnpeBpaunieHus. Ilepuop
HoJIypacriajia aTOMHBIX SAEp.

SAnepHble peakuny. 3aKOHBI COXPAaHEHUs 3apsJ0OBOr0 U MAacCOBOI'O YMCENl. DHEPrus CBS3U
aTOMHbIX sifep. CBsi3b Macchl W 3Hepruu. Peakuuum cuHTeza u neneHus suep. Mcrounuku
sHepruu CoJsiHIa U 3BE3].

SnepHas sHepreTuka. JlelcTBUS paJuOAKTUBHBIX U3IyYEHUN HA KUBbIE OPraHU3MBbI.

emoncmpavuu.

ok wnNPRE

CriekTpbl U3JTy4€HHUs U TOTJIOIIECHHUS.

CrieKkTpbl pa3IMyYHbIX Fa30B.

CrnekTp BOAOpOAA.

Habmonenne TpekoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOIINX U3ITyICHUH.

Perucrpanus u3aydeHus NpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.



Jlabopamopusie pabomot u onvimol.

1. HaGmroneHue CIIOUIHBIX U IMHEHUYATBIX CIIEKTPOB U3JTydEHHUS.

2. UccnenoBaHue TpeKOB: M3MEPEHHE HHEPrMM YacTHIBI 110 TOPMO3HOMY HyTH (110

doTorpadusm).

3. H3mepenue paginoakTUBHOrO (hOHA.

IHoBTOpHUTEIBbHO-0000 A0 NI MOY 1.

[ToBTOpUTENBHO--0000IAIONMI  MOAYIb TpEeAHAa3Hau€H [ CHCTeMaTu3alluu U
0000 1IIEeHHSI TPEAMETHOTO COJIEPKAHUS U ONbITA ACSITEIbHOCTH, TPUOOPETEHHOTO MPH U3YUEHUU
BCEro Kypca (pu3MKH, a Takke JUIsl MOJTOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY SK3aMEHY IO
¢bu3uKe U1 00y4JaIOIIMXCsl, BRIOPABIINX ATOT YU€OHBIH MpeIMeT.

IIpy wu3yyeHMM JAHHOTO MOAYJS PEANU3YIOTCS U CUCTEMATHU3UPYIOTCS  BHJIBI
NEATeNbHOCTH, HA OCHOBE KOTOPHIX OO0ECIEUMBAETCS  JOCTHIKEHHE MPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX Pe3yJbTaTOB OOyueHHs, (OPMUPYETCS €CTECTBEHHOHAYYHas
IPaMOTHOCTb: OCBOEHHME HAay4YHBIX METOAOB MCCIENOBAaHUS SIBICHUM NPUPOABI M TEXHUKH,
OBJIAJICHUE YMEHUSMH OOBSACHATh (PU3MUYECKHE SIBICHUS, NPUMEHsAS IOJIY4YCHHbIE 3HAHUS,
pelaTh 3a7auu, B TOM YMCIIe KaYeCTBEHHbBIE U IKCIIEpUMEHTaJIbHBIE.

[TpuHIMNMAIBHO AEATENbHOCTHBIN XapaKTep JaHHOI'O pasjelia pealnu3yercs 3a c4ér Toro,
4TO 00y4arolrecs BBITOJHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpe/jiaraercs:

Ha OCHOBE ITOJyYCHHBIX 3HaHUH pacro3HaBaTh U HAYYHO OOBACHATH (GU3UUECKUE SBIICHUS
B OKPY’KaIOIlei MpUpo/ie U MOBCEAHEBHOM KHU3HH;

UCMOJIb30BaTh HAyYHbIE METOJbl UCCIENOBAHNUA (PU3NUYECKUX SIBICHUN, B TOM YHUCIE JJIS
MIPOBEPKU TUIIOTE3 U MOIYYEHUs] TEOPETUYECKUX BbIBOJIOB;

OOBSICHATh HayuyHble OCHOBBI HauOoJiee Ba)KHBIX JOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, MPaKTHUECKOI0 MCIOJIb30BaHUS pa3IMYHBIX HCTOYHHUKOB HHEPrMM Ha OCHOBE
3aKOHA MPEBPAIleHUs U COXPAaHEHHS BCEX U3BECTHBIX BUJIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHMUSA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs HAIpPaBJICHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCTHBIX O6pa3OBaTCHLHLIX PE3YyJIbTATOB.

B pesynprare wusydeHus (UMK Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs Yy

oOyuyaromierocsi OyayT chopMHPOBAHBI CIEIYIOIINE THMYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpMOTHYECKOro BOCIIUTAHUS:

— IpOsIBJICHHE MHTepeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHIICKOH (pu3nueckoi
HayKu;

— IIEHHOCTHOE OTHOIICHUE K JIOCTHKEHUSAM POCCUNCKUX y4EHBIX --(DU3HUKOB;

2) rpa’KaaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B O0CYXJAEHHH OOIIECTBEHHO 3HAYUMBIX U 3TUUECKUX
po0JIeM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTIKEHUN (PU3UKH;

— OCO3HaHHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B IEATEIBHOCTH Y4EHOIO;

3) 3cTeTH4eCcKOT0 BOCIIMTAHMS:

— BOCIIPUSITUE ICTETUYECKUX KAauecTB (PU3MUECKON HayKu: €€ TapMOHMYHOIO IOCTPOEHMUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3MYECKOW HayKd KaK MOLIHOI'O MHCTPYMEHTA MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BAXKHEHUILIEH COCTaBIAOIIEN KYJIbTYPbI;

— pa3BUTHE HAYYHOU JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM €SI TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbs U IMOIUOHAIBHOTO 0JIATOMOJIYYHSA:

— OCO3HaHUE IEHHOCTH Oe30MacHOro odpasza >KM3HU B COBPEMEHHOM TEXHOJOIMYECKOM
MHUpE, BaXXHOCTH TMpaBHJI OE30MaCHOTO TMOBEAEHUS Ha TpaHCIOpPTEe, Ha JAoporax, ¢
ANEKTPUIECKUM U TETJIOBBIM 000PY/IOBAHHEM B JOMAIIIHUX yCIOBUSX;

— c¢(hOopMHUPOBAHHOCTH HaBBIKA peIeKCHu, MPU3HAHUE CBOETO MpaBa Ha OMHOKY M TaKOTo
e IpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOro BOCIMTAHUS:

— aKTHMBHOE y4yacTHE B PEHICHUHM MPAKTHUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alMM, Topoja, Kpas) TEXHOJIOIHUYeCKOM H COIMalbHON HaIlpaBJIEHHOCTH,
TpeOyIOIUX B TOM YKcTe U (prU3nuecKuX 3HaHUil;

— UHTEpeC K MPaKTUYECKOMY U3YUYEHHUIO Mpodeccuii, CBA3aHHbBIX ¢ (GU3NKOM;

7) 3K0JIOTMYECKOT0 BOCIIUTAHUS:

— OpUEHTalMs Ha NpUMEHeHUe (U3HUecCKWX 3HAHUW U pelleHHus 3a7ad B 00JIacTH
OKpYXaloIlllel Cpelpl, IIAHUPOBAHUS IOCTYNKOB M OLEHKH MX BO3MOXKHBIX IIOCJIEICTBHU
JUISL OKPYIKAKOIIEH Cpelibl;

— OCO3HaHUE r00aabHOr0 XapakTepa SKOJIOrMUECKUX NMPo0IeM U MyTel UX peIIeHus;

8) aganTanuu K M3MEHAIIUMCSH YCJIOBHAM COUMATBHON M NIPUPOJHON Cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBIOJHEHUU UCCIEAOBAHUNA M TPOEKTOB
(hM3HYECKOoil HaMPaBIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JAPYTHX;

— MOBBIIICHUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO EATEebHOCTh;

— MOTpeOHOCTh B (HOPMUPOBAHWHM HOBBIX 3HAHWW, B TOM 4YHClIe (GOPMYIHPOBATH HJICH,
TIOHSITHS, TUTIOTE3bI O (PU3NYECKUX OOBEKTaX U SBIICHUSX;



® — OCO3HaHHuC I[e(bI/IHI/ITOB CcOOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN B 001aCTH q)HSI/IKI/I;

® — [UIAHUPOBAHME CBOETO PAa3BUTUSI B IPUOOPETEHUU HOBBIX (PU3NUECKUX 3HAHMIA;

® — CTPpEMJICHUC aHAJIM3UPOBATH U BBIABJIATL B3AUMOCBA3H IIPHUPOLL, O6I.I.I€CTBa 1 3KOHOMUKMU,

B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUII;
e — OLEHKAa CBOMX JEHCTBHM C y4ETOM BIIMSHHMS HA OKPYXKAIOLIYI0 CpPeay, BO3MOXHBIX
TJI00aIBHBIX MTOCIEICTBUI.

METANPEJIMETHBIE PE3YJIBTATbBI

B pesymprare ocBOGHHs mporpamMmbl MO (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOyuwaromerocsi OyayT cQOpMUPOBaHBI MeTaNpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABaTEJbHbIE YHHUBEpCaJbHbIE YyueOHBbIE JACHCTBHUS, KOMMYHUKATHBHBIE
YHUBepcajbHble yueOHbIE eIICTBUS, PEryIsTUBHbIC YHUBEPCAJIbHbIE yueOHbIE el CTBUS.

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUSA

Ba3oBble JJornyeckue 1eiicTBUA:

BBIBJIATH U XapPaKTEPU30BATh CYIIECTBEHHBIC IPHU3HAKU OOBEKTOB (SIBJICHUN);
yCTaHaBJIMBAaTh CYIECTBEHHBIH MPU3HAK KJIacCH(UKAI[UU, OCHOBaHHUS Il 0000IIEeHHS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUUsS B paccMaTpUBaeMbIX (akTax, JaHHBIX U
Ha6J'II-OI[eHI/ISIX, OTHOCAIINXCA K (I)I/ISI/I"ICCKI/IM SABJICHUSAM,

BBIABJIATH IIPUYHMHHO--CICACTBCHHBLIC CBA3U IIPU HM3YUCHHUH (bI/ISI/ILIeCKI/IX SIBIICHUN U
mponeccoB, nacjaaTb BbBIBOAbI C HCIOJIb30BAHHEM JOCAYKTHUBHBLIX W HHAYKTUBHBIX
YMOSaKJ'IIOLIeHI/II\/JI, BBIABHUI'aTh TUIIOTC3bI O B3aMMOCBA3AX (I)I/ISI/I‘-IGCKI/IX BCIIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpaTh crmocod pemeHuss y4eOHON  ¢u3nmdeckoil 3amauu
(cpaBHEHHE HECKOJBKMX BapHAaHTOB pEIICHUs, BBIOOp HamOoJsiee MOAXOISAIIETO C
Y4ETOM CaMOCTOSITEIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBblie uccieaoBareibcKue 1eCTBUA .

HCIOJIb30BATh BOIIPOCHI KaK I/ICCJIC,IIOBaTCJIBCKI/Iﬁ HHCTPYMCHT I1O3HAHUS,

MMPOBOAUTH 10 CaMOCTOSATECIIBHO COCTAaBJICHHOMY  IIJIaHY OIIBIT, HECIO0KHBIN
bu3nyecKkuii SKCrepuMeHT, HeOOMbII0e HCCllefoBaHNe (PU3HUECKOro SIBICHUS;
OLIEHMBATh Ha MPUMEHHUMOCTh M JJOCTOBEPHOCTh MH(MOPMAIUIO, MOJYYEHHYIO B XOJAE
MCCIIEZIOBAHUS UJIH IKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popmynupoBaTh 00OOIIEHHS W  BBIBOABI IO  pe3yibTaTam
IPOBEAEHHOr0 HAOIIOICHU S, OIIbITA, UCCIIEA0BAHUS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHElIIee pa3BUuTHE GU3MUECKUX MPOIECCOB, a TAKKE
BBIIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pabora ¢ unpopmanueii:

IPUMEHATh Pa3JMYHbIE METOJbl, HHCTPYMEHTHI M 3alpOoChl MPH IOUCKE M OTOOpe
MH(pOPMAIIMU WM TAHHBIX ¢ Y4ETOM NPEIJIOKEHHON yueOHOo! (pu3nyecKoi 3aaauu;
aHaJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh WH(POPMALUIO PA3TMYHBIX
BUJI0OB U ()OpM IIPECTABIICHNUS;



CaMOCTOSITENIFHO BHIOMpATh ONTHUMAJNbHYIO (OpMY MpencTaBieHUs WHGOpMAIUU H
WJUTIOCTPUPOBATh pPEIIAEMbIE 3a/Jaud HECIOXKHBIMH CXEMaMHu, IuarpaMMaMu, HHOU
rpadukoil 1 UX KOMOMHALIUSIMH.

KoMMyHHKaTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIe AelicTBUS:

B XOll¢ OOCYXJeHHUs Y4eOHOro marepuajia, pe3yJIbTaToB JIA0OpaTOpHBIX pPabOT H
MIPOEKTOB 33/1aBaTh BOMPOCHI IO CYHIECTBY 00CYX/IaeMOi TeMbI U BHICKA3bIBATh UJIEH,
HalleJICHHBIC Ha PeIlIeHHE 3a/1a4U | MOepKaHue 01aroxenaTelbHOCTH OOIIEHMS;
COTMOCTaBIIATh CBOM CYXACHHS C CYXICHUSMH JPYTUX YYaCTHHUKOB JIHAJoOra,
O0HAPYKHUBATh PA3IMUNAEC U CXOJICTBO IMO3HIIHIA,

BBIpaXaTh CBOIO TOYKY 3PCHHMSI B YCTHBIX U TUChbMEHHBIX TEKCTAX;

nyOIMYHO  TPEACTABIATH  PE3YyJbTATHl  BBINOJHEHHOTO  (DU3MUYECKOTO  OIMbITa
(3KCTIepUMEHTa, UCCIIEOBAaHUA, TPOCKTA);

MOHUMATh U WCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W HHIWBHIYalbHOW pabOTHI
IIPU pPEIIeHUU KOHKPETHON u3ndeckoi mpobieMbl;

NPUHUMATh LENM COBMECTHOW JesATeNbHOCTH, OPraHU30BBIBATH JEHCTBUA IO €€
JOCTHKEHHIO: PACIIPENEISTh PO, 00CYKIATh MPOIECCHl U PE3YNIbTaThl COBMECTHOM
paboThl, 06001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

BEITIOJIHATG CBOIO YacTh Pa0OTHI, JTOCTHTas KAadyeCTBEHHOIO pe3ylibTaTa IO CBOEMY
HAIMPAaBICHUIO U KOOPAUHUPYS CBOM JEHCTBUS C JPYTUMH YI€HAMU KOMaH/bI;
OLICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OOMMH MPOAYKT 1O KPUTEPHSM,
CaMOCTOSTENHHO c(hOPMYIHPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHBIE YHUBEpPcaIbHbIE yueOHBbIE 1eiicCTBHSA

Camoopranuzanus:

BBISBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUsIX, TPEOYIOMNX Al pelIeHUs
¢u3nYecKrX 3HaHUM;

OPHEHTUPOBATHCSI B PA3NUYHBIX MMOJAXOJAX MPUHATHUS pEIIeHUH (MHAMBUAyaJbHOE,
IPUHATUE PELIEHMS] B IPYIIIE, IPUHATHE PELIEHUI TPYION);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHHs (U3NYECKOH 3ajaud WM IJIaHa
UCCIIEZIOBAHUSA C Y4YETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBaTh MpejiaraeMble BApUAHThI PEIIEHUI;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIL, IMOLIMOHAJbHbII HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTyallUH U MpeiiaraTh IIaH €€ U3MEHEHUS,

OOBSCHATh TPHUYMHBI JTOCTIDKEHUS (HEIOCTH)KEHHS) pPE3yJNbTaTOB JIESITEIbHOCTH,
JIaBaTh OL[EHKY NPUOOPETEHHOMY ONBITY;

BHOCUTb KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHUS (PU3NIECKOTO
WCCIICZIOBAHUS WJIHM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHHUBIIUXCS
CUTYaIul, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTH ce0sl Ha MECTO JIPYroro 4eyjoBeKa B XOJ€ CIopa WM JUCKYCCHUM Ha HAYYHYIO
TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY IPYIroro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpH pereHud (QU3nUecKkux 3aJad WU B
YTBEPXKICHUSIX HA HAYYHbIE TEMBI U TaKOE 7K€ IIPaBO APYroro.



INPEJMETHBIE PE3YJIbTATDBI

K xoHiy oOydyenuss B 7 Kjacce MPEIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTh C()OPMHUPOBAHHOCTD y 00 YyUAFOIIMXCS YMCHUM:

UCMOJb30BaTh MOHATHA: (QU3UUYECKUE U XUMHYECKUE SIBJICHUS, HaOI0eHue,
HKCIEPUMEHT, MOJENb, TUIOTEe3a, €AMHUILIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYJa,
arperaTHple COCTOSIHHUSI BemiecTBa (TBEPAOE, KHUAKOE, Ta3000pa3HOE), MEXAHMIECKOE
IBIKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJMHEHHOE),  TpaeKTopus,
paBHOzEHCTByIOImast cuia, aedopmanus (ympyras, IJIacCTHYEecKasl), HEBECOMOCTb,
COOOMIAIONIHECS COCY/IBI;

pasnuuaTh ABIeHUS (AU Qy3Hs, TEIOBOE ABMKEHUE YACTHI] BELIECTBA, PABHOMEPHOE
JBUKEHHME, HEPABHOMEPHOE IBUKEHHE, MHEPILUs, B3aUMOJCHCTBUE TEJl, paBHOBECHE
TBEPIABIX TEJI C 3aKPEIJIEHHONW OCBIO BpallleHUs, Iepenada JaBJICHHWs TBEPIBIMU
TeJIaMH, KHUJIKOCTAMHU U ra3aMu, aTMOC(hepHOe 1aBiIeHUE, INIaBaHUe Tell, ITPEBPAILEHUS
MEXaHUYECKOW SHEPrUM) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SABICHUN B OKpPYXKAlOLIEeM MHUpE, B
TOM 4ucie (pU3MYECKHe SIBJICHUS B IpPUPOJE: HNPUMEPHl IBHUKEHHSI C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHUBOH NPUPOJE, ACUCTBUE CHJIBI TPEHUS B INPUPOAE H
TEXHUKE, BJIMSHUE aTMOC(EpPHOro NaBJEHHS Ha JKUBOH OpraHu3M, IUIaBaHHUE pbIO,
pblyard B TeJE 4YeJoBeKa, IIPU ATOM IEPEeBOAUThH MPAKTUYECKYIO 3aJady B yueOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHU;

OIMCHIBATh U3YUYEHHBIC CBOMCTBA Tel M (PU3NYECKUE SIBICHUSA, UCIOIb3Yys (PU3NUECKUe
BEIMYUHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSA
CKOpOCTb, CHJIa YINPYrOCTH, CHUJA TSDKECTH, BEC Teja, CWiIa TPEHMs, JaBJICHHE
(TBEépmoro Tena, >KUIKOCTH, Ta3a), BbITAJKUBAIOLIAasl CUJIAa, MEXaHW4yecKas palora,
MOIIHOCTh, IIJIEYO CHUJIBI, MOMEHT CHJbl, KO3(QQHUIMEHT MOJE3HOro JeiCTBUS
MEXaHHU3MOB, KMHETHYECKasi M TMOTEHIMalbHas dHEPrusi), MpH ONHUCAHUU IPAaBUIHHO
TPaKTOBaTh (PU3MUECKHUI CMBICI HUCIIOJIb3YEMBIX BEJIMUUH, UX 0003HAUEHUS U €AMHUIIBI
(GU3NYEeCKNX BEIMYHH, HaXOAUTh (OPMYIIbI, CBS3BIBAIONINE TaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYrMMM BEIMYMHAMM, CTPOMTH I'paMKH H3YyYEHHBIX 3aBUCHUMOCTEHN
(bu3NUeCcKuX BEIUYMH;

XapaKkTepu3oBaTb CBOWCTBAa TeJ, (U3NYECKUE SBIEHUS U IPOLECCHl, HCIOIb3Ys
MpaBujIa CIOXEHUs CUJ (BI0JIb ONHOM mpsiMoit), 3akoH ['yka, 3axon Ilackans, 3axoH
Apxumena, nmpaBuio paBHOBecHs pbluara (OJ10Ka), «30JI0TO€ IPAaBUIIO» MEXaHHKH,
3aKOH COXPaHEHUS MEXaHUYECKOW DHHEPrHMM, IpU H3TOM [aBaThb CIIOBECHYIO
(bopMyIUpPOBKY 3aKOHA M 3aMChIBATH €r0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATh (U3MUECKHE SBIEHMS, NPOLECChl M CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyalull MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHO-
-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOrMYEeCKUX IIaroB ¢ ONOpPOW Ha
1-2 wu3yueHHBIX CBOMCTBa (U3MYECKUX SBICHUM, (QU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTe pacuérHele 3adauyd B 1—2 JEWCTBUS, HCHOJB3YS 3aKOHBI U (OPMYJIBI,
CBS3BIBAIOINME (PU3MUYECKUE BEJIMYMHBL: Ha OCHOBE aHajM3a YCIOBHS 3a/Ja4yH
3alKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3MUECKHE BEIMYMHBI B (DOPMYNBI U



IPOBOJUTH PAcUEThl, HAXOJUTh CIHPABOYHbIC NaHHbIE, HEOOXOAMMBIC ISl PELICHUS
3a]1a4, OLIEHUBATh PEATUCTUYHOCTb MOJIy4€HHON (PU3HUECKON BEIUUNHBI,
pacrio3HaBaTh HpOOJEMBbI, KOTOpbIE€ MOXKHO PpELIMTh NpPU HOMOLIM (PU3HUECKUX
METOJIOB, B OIMCAaHWUM MCCIEJOBAaHUS BBIACIATh IMPOBEPSAEMOE IPEAIION0KEHHE
(runore3y), pas3iuM4yaTb M HUHTEPIPETUPOBATH IIOJIYYEHHBIH pe3yibTaT, HAXOJUTbH
OIIMOKHU B XOJI€ OIBITA, EJIATh BHIBOJIBI IO €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 0 HAOIIOACHUIO (PU3NYECKUX SIBICHUH MM (U3MUECKUX CBOICTB
Tes:  (OpPMYIHMPOBATH MPOBEPsieMble TMPEANOIOKEHHUS, COOMpaTh YCTAHOBKY W3
MPEAJI0KEHHOr0 000py10BaHNUs, 3aIIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBITMOJHATD MPSMbIE U3MEPEHHUsI pacCTOSHUS, BpEMEHH, MacChl Tela, 00bEMa, CUIIbI U
TEMIIEpaTyphbl C HCIOJIb30BAaHHUEM AHAJOTOBBIX M IHU(POBBIX MPUOOPOB, 3aMHUCHIBATH
MoKa3aHus MPUOOPOB € yUETOM 3aJJaHHON aOCOTIOTHOW MOTPEIIHOCTH U3MEPEHHIl;
IIPOBOJIUTH MCCIIEOBAHME 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYMHBI OT APYroil c
HCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH PABHOMEPHO JIBHXKYILErOCs
TeNa OT BPEMEHU JBUKEHUS Tejla, CUJIbl TPEHMs CKOJILKEHMSI OT Beca Tella, KauecTBa
00pabOTKM MOBEPXHOCTEH TE€JI W HE3aBUCUMOCTH CHJIBI TpPEHHMs OT IUIOLIAIH
COIIPMKOCHOBEHUS TEJl, CUJIbl YIPYrOCTU OT YIJIMHEHUS IPYKHUHBI, BHITAJIKUBAIOLIEH
CHIIBI OT 00BEMa MOrpyKEHHOW dYacTH Telda W OT IJIOTHOCTH IKHAKOCTH, €&
HE3aBUCHMOCTH OT IJIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO IOTPYXKEHO Telo,
YCIOBUH IJIaBaHMS TeN, YCJIOBMH paBHOBECHS pbluara M OJIOKOB), Yy4acTBOBaTh B
IUIAHUPOBAHUU Y4E€OHOrO HCCIEeJOBaHUSA, COOMPAaTh YCTAHOBKY U  BBINOJHATH
U3MEpPEHHs, CIeAys NPEAJIOKEHHOMY IUIaHy, (PUKCHUPOBATh pe3yJbTaThl MOMYYEHHOM
3aBUCUMOCTH (U3NYECKUX BEJIUYMH B BHUJAE MPEMJIOKEHHBIX TaOMMILl U IpadUKOB,
JIeNIaTh BBIBOJIbI 11O PE3YJIbTATAM MCCIIEOBAHNUS;

MPOBOJIUTH KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIMYMH (IJIOTHOCTh BeEIlecTBa
JKUAKOCTH M TBEPAOrO TeEJla, CHUJIAa TPEHUS CKOJBXEHMs, JaBJICHHE BO37yXa,
BBITAJIKMBAIOIAsl CHUJIA, JEHCTBYIOLIasi Ha MOrpyXKEHHOE B JKUIKOCTb TEIO,
K09(pPUIMEHT MOJNIe3HOr0 NEHCTBHS MPOCTHIX MEXAaHU3MOB), CIEIys IMpenIoKEeHHON
MHCTPYKIMU: IIPU BBIIOJHEHUU U3MEPEHUN COOUPATh AKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHHE HCKOMOM BEINYMHBI;

coOoaTh NpaBWila TEXHMKH Oe€30macHOCTM IHpu pabore ¢ J1abopaTOpHBIM
000py/ZIOBaHUEM;

yKa3bplBaTh IPUHIUMBI ACHCTBUS NPHOOPOB M TEXHMUYECKMX YCTPOICTB: BeECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIUECS COCYbl, OapOMETp, pbluar, MOJBUXKHBINA U
HEMOABUKHBIN OJIOK, HAKJIIOHHASI IIJIOCKOCTB;

XapaKkTepu30BaTb MPUHIUIBI JEWCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOHM HAa MX ONUCAaHUA (B TOM 4YHUCIE: MOJUIMIIHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, TMAPABINYECKUN IPECC, MAHOMETP, BBICOTOMEP, IMOPIIHEBOHW HACOC,
apeoMeTp), MUCIIONb3ysl 3HAHUS O CBOIMCTBAaX (PM3NYECKUX SBJICHUH M HEOOXOIUMbBIE
¢bu3nUecKue 3aKOHbI ¥ 3aKOHOMEPHOCTH;

OPUBOIUTH MHpUMEpbl (HAXOOUTh HHGPOPMALMIO O MpUMepax) MPaKTHYECKOro
UCMOJb30BaHUS (PU3UUYECKUX 3HAHUM B MOBCEJHEBHOM JKU3HU Mg OOecredeHus
Oe3omacHOCTH MpH OOpallleHuu ¢ MNpUOOpaMM U TEXHUYECKUMH YCTpOWCTBaMH,
COXpaHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM JKOJOTMYECKOrO IIOBEJCHUS B
OKpY>Karollen Cpere;



OCYIIECTBJIATH OTOOpP HMCTOYHUKOB HHGpoOpManuu B MHTEpHETE B COOTBETCTBUH C
3aJIaHHBIM TTOMCKOBBIM 3aMIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUIN U MYTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATH HH(OPMAIINIO, KOTOPAs SBJISIETCS MPOTHBOPEUYNBON
WJIM MOKET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BaTh MPH BBITOJIHEHUU YUCOHBIX 3aJJaHU HAyYHO--TIOMY/ISPHYIO JINTEPATYPy
(Gu3HYeCKOro CcoJep)KaHus, CIPaBOYHBIC MaTepHaibl, pecypchl ceTH HWHTepHeT,
BIIAJICTh TpPHUEMAaMH KOHCIEGKTHPOBAaHMS TEKCTa, NpeoOpa3oBaHus HHPOPMAIMH M3
OJIHOW 3HAKOBOM CHUCTEMBI B IPYT'yIO;

co37aBaTh COOCTBEHHBIC KPAaTKHE MUChMEHHBIC W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(POPMAIMH (PU3NYECKOTO COACPNKAHUSA, B TOM YHCIIC TyOJUYHO JeIaTh
KpaTKHE COOOIIEHHUS O pe3ybTaTax MPOCKTOB MJIM YUEOHBIX UCCIENOBAHUHN, TIPH STOM
IPaMOTHO HCIOJIb30BaTh W3YYCHHBIM TOHATUHHBIN ammapaT Kypca (uU3uKH,
COIPOBOXK/IaTh BHICTYIJICHHE ITPE3CHTAIUEH;

MIPU BBIMOJIHEHUU y4E€OHBIX MPOEKTOB U MCCIEIOBAHUN pachpeneisiTh 00s3aHHOCTH B
rpynIe B COOTBETCTBUU C MTOCTABICHHBIMU 3aJa4aMH, CJIICANTH 32 BHINOJHEHUEM TUIaHA
NEHCTBUN, aJeKBaTHO OIICGHHWBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIIHBI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHHUE OKPY KAIOIIKX.

K konmy oOyuenus B 8 kJjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHUMN:

HCIIOJb30BaTh ITOHATHA: Macca U Pa3Mepbl MOJIEKYJI, TEIJIOBOE IBH)KECHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BELIECTBA, KpUCTaUIMYecKue M amop(Hble Tena,
HACBIIIEHHBII ¥ HEHACBIICHHBIN N1ap, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEPrus, TEIJIOBOM JBUraTesb, 3JIEMEHTAPHBIA JIEKTPUUECKUI 3apsifl, JIEKTPUIECKOe
II0JIe, NPOBOJAHUKMA M JUAJEKTPUKHU, IMOCTOSHHBIM SJIEKTPUYECKUNA TOK, MAarHUTHOE
oJIE;

pa3nuuaTh SBJIEHUS (TENJIOBOE pacIIMpPEHHE M CXaTHeE, TEIIoNepenayda, TEIIOBOE
paBHOBECHE, CMA4YMBAHUE, KalWUIAPHbIE SIBJEHUsA, HWCIIAPEHUE, KOHAEHCalus,
IIJIABJICHHE, KPUCTAIIIM3aLHs (oTBEpIEBaHNUE), KHIICHHE, TerIonepenaya
(TEenonpoOBOAHOCTb, KOHBEKLIMSA, W3IY4YEHME), DJIEKTpHU3alUs Tel, B3aUMOJEHCTBUE
3apsA0B, JIEMCTBUS JJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuTOB, JIEMCTBUE MArHUTHOI'O IOJII HA MPOBOJAHHMK C TOKOM, 3JEKTPOMarHUTHAs
WHIAYKOUS) 10 ONMCAaHUI0O MX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YyYEHHBIX (PU3MUECKUX SBJICHUN B OKPY)KAIOLIEM MHPE, B
TOM 4ucie (u3NyecKue SBJIEHUS B TMPUPOAE: IOBEPXHOCTHOE HATSHKEHUE U
KaWULIPHBIE SBJICHUSA B IPUPOJE, KPUCTALIBI B mpupozae, usiydeHue ComHia,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHME POCHI, TyMaHa, WHEs, CHEra,
QJIEKTPUYECKHE SBJIEHUS B arMocdepe, dSJIEKTPUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE moJsie 3eMJM, Jpeild MOJHCOB, POJIb MArHUTHOIO MOJIA Ui KU3HU Ha
3emJie, MOMSPHOE CUSHUE, IPU 3TOM IMEPEBOJUTH MPAKTHUECKYIO 33/1ayy B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (GU3NYECKUX SIBICHU;

OIKCHIBATh U3YYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCIOIB3Ys (PU3NUECKUE
BEIMYUHBI (TeMIlepaTypa, BHYTPEHHsSs JHEPIrus, KOJIMYECTBO TEIUIOTHI, YJEJbHas
TENJOEMKOCTh BEIIECTBA, YJAENbHAs TEILUIOTA IUIABICHUSA, YJeibHas TEIUIoTa
napooOpa3oBaHMsl, yAelbHas TEIJIOTa CrOpaHUsl TOIUIMBA, KO3(DPHUIIMEHT MOJIE3HOro
JIECTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIBHAs BIIAXXHOCTh BO3AYyXa, JJIEKTPUYECKUU



3apsj, CuWila TOKa, DJIEKTPUUECKOE HaMpsHKEHHE, CONPOTHBIICHUE IIPOBOJHHUKA,
yZIeJIbHOE CONPOTUBJICHUE BEIeCTBA, pabd0Ta U MOIIHOCTD 3JIEKTPUYECKOI0 TOKA), IpU
ONHMCAaHUU NPAaBUIBHO TPAKTOBaThb (U3NYECKHI CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HauYeHUs U €IUHHULBI (U3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLIHE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;

XapaKkTepu3oBaTh CBOWCTBAa Tel, (M3UYECKUE SBIEHUS U MPOILECCHl, HCMHOIb3Ys
OCHOBHBIE€ TIOJIOXKEHHUS MOJIEKYJIIPHO--KMHETUYECKOW TEOPUHM CTPOECHHS BEIIECTBA,
IPUHLUI CYNEPNO3ULIMM Mojell (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHUs
3apsna, 3akoH Oma Juist yyactka 1enu, 3akoH JDkoyns—JleHuma, 3akoH coxpaHeHHUs
SHEpPruM, MPH 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aMUCHIBATh €ro
MaTeMaTUYECKOE BBIPAKEHNUE;

OOBSCHATH (U3NYECKHE MPOLECChl M CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyauui IIPaKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISBIIATD
IIPUYUHHO-CJIEICTBEHHbIE CBS3M, CTPOUTH OOBsACHEHHE M3 |—2 JIOrMYEeCKUX IIaroB C
ornopoil Ha 1-2 u3y4yeHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, PU3NUECKUX 3aKOHOB UJIH
3aKOHOMEpPHOCTEM;

pemath pacuéTHble 3ajauyud B 2—3 JEWCTBUS, HCHOJb3YS 3aKOHBI U  (OPMYJIbI,
CBS3bIBAIOINME (PU3MUYECKUE BEJIMYMHBL: Ha OCHOBE aHajM3a YCIOBHMs 3aJa4yd
3alliChIBaTh KPATKOE YCIIOBHUE, BBISBJISATH HEJOCTATOK NAHHBIX [UIS PEIICHUs 3aJauH,
BBIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHHs], TPOBOAUTH PACUETHI U
CpaBHHUBATh NOJYyYEHHOE 3HaUeHU e (PM3NUECKOM BETUYMHBI C U3BECTHBIMU JJaHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PpEHIUTh MHpU TMOMOLM (U3UYECKUX
METOJIOB,  MCIIOJb3ys  ONHCAHME  MCCIENOBAaHHs,  BBLIEIATH  MPOBEpsAEMOE
MIPEIIONIOXKEHNE, OIEHUBATHh IPABWIBHOCTh IOpSAAKAa IPOBEACHUS HCCIEIOBAHMS,
JIeNIaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI 10 HAOMIOJEHUIO (PU3UYECKUX SIBJICHUM WM (QU3NYECKUX CBOWCTB
Ten (KanWJULIPHBIE SIBJICHUS, 3aBUCHUMOCTb JaBJIEHHS BO3dyXa OT €ro o00béMma,
TEMIIEPATypbl, CKOPOCTHU MpOLlEcCa OCTHIBAHUS U HArpeBaHUS IPU U3JIYYEHHUH OT LIBETA
u3Mydaronied (IOrjomarouieil) MOBEpXHOCTH, CKOPOCTb MCHApeHUs BOABI OT
TEMIIEPATypbl KUAKOCTU M IUIOM@AM €€ IOBEPXHOCTH, OJJIEKTpU3alus Tel H
B3aMMOJCHCTBUE JJIEKTPUUECKUX 3aps0B, B3aMMOAECHCTBHE IOCTOSHHBIX MAarHuTOB,
BH3yaJIM3all¥si MATHUTHBIX TOJIEN ITOCTOSHHBIX MarHUTOB, JE€HCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOJIBUIATEIIS
IOCTOSHHOT'O TOKa): (OpPMYJMPOBATh IPOBEPSIEMbIE IPEAINONIOKEHUs, COOMPATh
YCTAHOBKY M3 HPEAJIOXKEHHOro O00OpyIOBaHHUS, ONUCHIBATH XOJ ONbITa MU
(bopMyIupoBaTh BHIBOJIBL;

BBITOJIHATD IPSMBIE U3MEPEHMsI TEMIIEPATypbl, OTHOCUTEIbHON BJIaKHOCTH BO37YyXa,
CHJIbI TOKa, HANpsUKEHHs C HCIOJIb30BAHMEM AaHAJIOTOBBIX HPUOOPOB M JAaTUYHUKOB
¢u3nYecKuX BEIUYMH, CPAaBHUBATh pe3yJbTaThl H3MEPEHHH ¢ Y4ETOM 3aJaHHOU
a0COJIIOTHOI MOTPELIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PM3MYECKOW BEIUYMHBI OT JPYTroM C
UCIOJb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCMMOCTH COIPOTUBIIEHMSI IPOBOAHMKA OT
€ro JJIMHBI, IUIOLAAN MONEPEYHOT0 CEUYEHUS U YAEIBHOIO CONPOTUBIIEHUS BELECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UYIIEr0 Yepe3 MPOBOJHUK, OT HAIIPSYKEHUS HA IIPOBOJIHHUKE,
HCCIIEZIOBAHNE IIOCJIEOBATEILHOIO U MapajlIebHOrO COEIMHEHUI IPOBOJHUKOB):



IUIAHUPOBATh HMCCJIEJOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH W3MEPEHUSs, CIenys
IPEAJIOKEHHOMY II1aHy, (UKCUPOBATH PE3YJIbTaThl MOJYyYEHHONW 3aBUCUMOCTH B BHJIE
TabuI ¥ rpauKoB, Je1aTh BRIBOBI IO PE3y/IbTaTaM HCCIIEA0BAHMUS;

® [IPOBOJUTH KOCBEHHbIE HM3MeEpeHUs (U3NYECKUX BEMUYMH (yleibHas TEMI0EMKOCTb
BEILIECTBA, CONPOTUBJICHNUE MPOBOJHUKA, pab0Ta U MOLTHOCTh 3JEKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUs, COOMpaTh OSKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYs
IIPEAJI0KEHHON UHCTPYKIIMH, U BBIUNCIISITh 3HAUEHUE BEJIMUNHBL;

e coOojaTh MpaBWJa TEXHUKM Oe30macHOCTH Tpu pabore ¢ J1abOpaTOpPHBIM
o0opyIoBaHUEM;

® XapaKTepH30BaThb TMPUHIUIBl JEHCTBHS M3yYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOWCTB C OMOpPOM Ha MX OMUCaHUS (B TOM 4YHUCIE: CHCTeMa OTOIUICHHS JOMOB,
TUTPOMETpP, MNapoBas TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUMK DICKTPUUYECKOU
SHEPruM, DSJIEKTPOOCBETUTEIbHBIE IPUOOPBI, HArpeBaTENbHbIE AIEKTPOINPUOOPHI
(mpuUMepsBl), SIEKTPUUYECKUE MPEIOXPAaHUTENN, NIEKTPOMATHUT, 3IIEKTPOABUIaTENb
IIOCTOSIHHOI'O TOKa), HCIOJb3ysl 3HAHUS O CBOWCTBAX (U3MYECKUX SABJICHUM U
HeoOXoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTb INPOCTbIE TEXHUYECKHE YCTPOWCTBA WU H3MEpHUTENIbHBIE HPUOOPHI IO
CXeMaM M CXEMAaTUYHbIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETD,
TMTPOMETp, JIBUTaTeIb BHYTPEHHErO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIIATh
CXEMBI 3JIEKTPUYECKUX LIENeH ¢ MOCIeA0BaTeIbHBIM M MapajlIeIbHbIM COEIMHEHUEM
3IIEMEHTOB, Pa3/Inyas yCIOBHbIE 0003HAUEHHS HJIEMEHTOB JIEKTPUUECKUX LIETIeH;

® [IpPUBOAUTH IpUMEpHl (HAXOOUTh HHGPOPMALMIO O IpUMEpax) MPAKTHUYECKOro
UCMOJb30BaHUS (PU3UUECKUX 3HAHUM B MOBCEJHEBHOM JXU3HU A OOecredeHus
Oe3omacHOCTH MpH OOpallleHud ¢ MNpUOOpaMM M TEXHUYECKHMMH YCTPOWCTBAaMHU,
COXpaHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM JKOJOTMYECKOrO TIOBEIEHHUS B
OKpY’KaroIllel Cpese;

® OCYIIECTBIIATH MOWUCK MH(OpMAIUKM (HU3UUECKOro coiaepkaHus B VHTepHeTe, Ha
OCHOBE HUMEIOIMXCA 3HAaHUW M NYTEM CPABHEHMs JOIOJHUTEIBHBIX HCTOYHHUKOB
BBIJICJIATE MH(OPMAIMIO, KOTOpas SIBJISETCS TNPOTHBOPEUMBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;

® 1CIIOJIb30BATh MPH BHIMOJHEHUH Y4eOHBIX 33JaHUI HAYYHO--MIOMYJISIPHYIO JIUTEPATypy
Gu3MUecKoro coiepxkaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHerT,
BIaJeTh NpUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHPOpMALMU U3
OJIHOW 3HAKOBOU CHUCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHbIE IHCBMEHHBIE U KpaTKHE YCTHbIE cOOOIeHMs, 00001as
MH(POPMALMIO U3 HECKOJIbKUX MCTOYHUKOB (PU3MUECKOrO COJAEp)KaHUs, B TOM YHCIIE
nyOoJIMYHO  MpENCTaBIATh  pe3yJbTaThl MPOEKTHOW WM  HCCIEA0BATENIbCKON
JeATeIbHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh M3yYEHHbIM MOHATHHHBIA ammapar
Kypca (pU3MKH, COPOBOXKIATh BHICTYIICHUE IIPE3EHTALIN EH;

e [Ipu BBIIOJHEHUH YYEOHBIX HPOEKTOB M HCCIEJOBAaHUN (PU3NYECKHX TMPOLECCOB
pacrpenensiTh 005S3aHHOCTU B TpPYINEe B COOTBETCTBMM C IOCTaBJICHHBIMH 3a/layaMy,
CIIEUTh 3a BBINOJIHEHHWEM IIJIaHAa JEHCTBUII M KOPPEKTHPOBATH €ro, aJeKBAaTHO
OLICHMBAaTh  COOCTBEHHBIH BKJIAJ B  JEATEIbHOCTh  TpYIIbI, BBICTPAWBAThH
KOMMYHUKAaTHBHOE B3aUMOJIEH CTBUE, IPOSIBIISIS TOTOBHOCTH pa3peIiaTh KOHQIUKTHI.

K konmy oOyuenus B 9 kJjacce nperMeTHbIe pe3yJbTaThl Ha 0a30BOM ypPOBHE JOJKHBI

oTpakaTh C(OPMUPOBAHHOCTH Y O0YUAIOLIMXCS YMEHUMN:



UCIOJIb30BaTh IMOHATUA: CHCTEeMa OTcu€Ta, MaTepuajbHas TOYKa, TPAEKTOPHS,
OTHOCUTEIBLHOCTh MEXaHHUYECKOT O ABMXKEHUS, Aedopmanus (yrnpyras, MiacTHIecKas),
TPEHHE, IIEHTPOCTPEMHUTEIIPHOE YCKOPEHHE, HEBECOMOCTh U TEpPEerpy3Kku, IEHTP
TSOKECTH, a0COMIOTHO TBEPAOE TENO, LIEHTP THKECTH TBEPAOro Tela, pPaBHOBECHE,
MEXaHW4YeCKue KonebaHWs W  BOJHBL, 3BYK, HH(pPa3ByK U  YIbTPa3BYK,
AIIEKTPOMATrHUTHBIEC BOJHBI, IIKAJIa AJIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHl MCIYCKaHHWS M TIOTJIONIeHHs, aib(a-, 0era- W ramma-
U3ITy4€HHUsI, U30TONBI, sIIEpHAsl SHEPTreTUKa;

pa3nuyath SIBJICHHUS (pPaBHOMEpPHOE UM HEpPaBHOMEPHOE MPSIMOJMHEWHOE JBUKEHUE,
PaBHOYCKOpPEHHOE MPSMOIMHEHHOE ABUKEHUE, CBOOOTHOE TTAJICHUE TEJ, PABHOMEPHOE
JIBIDKEHWE TIO0 OKPYXXHOCTH, B3aWMOJCHCTBHE TeEJl, PEAKTUBHOE JBIIKCHUE,
KoneOaTebHOe JIBMKCHHE (3aTyXalollue W BBIHYXKICHHBIC KoneOaHMs), PE30HAHC,
BOJIHOBOE JIBUKCHHE, OTPAKECHHUE 3BYyKa, MPSIMOJMHEHHOE pacnpocTpaHEHHE,
OTpa)KE€HUE U MPEJIOMIIEHUE CBETA, [TIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
O0enmoro cBerta B CHEKTP M CIOXKEHHE CHEKTPaJbHBIX LIBETOB, AUCIEPCHS CBETa,
€CTECTBEHHAsl PaMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHMYATOTO CIIEKTpa H3IIy4EHHUS)
M0 OINKCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, JEMOHCTPHUPYIOLIHX
JaHHOE (PU3UYECKOE SABJICHHUCE,

pacmo3HaBaTh NPOSBIICHUE U3YYCHHBIX (PHU3NYECKUX SIBJICHHUI B OKpYXarolieMm Mupe (B
TOM uucie GU3NYecKue sSBICHUS B MPUPOJE: MPUIUBBI U OTIHUBBL, JBHKCHUE IUIAHET
ConHeuHOM cUCTEMBbI, pEaKTUBHOE JIBUKEHHE )KMBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB
JKUBOTHBIMM, 3€MJIETPSICEHHE, CEHCMHYECKHME BOJHBI, I[yHaMH, 3XO0, I[BeTa Tell,
ONTUYECKHE SBICHHWS B  MpUpOAE, OHOJOrMYecKoe JeilcTBHE  BHUAMMOTO,
yIbTPapuOIETOBOrO0 M PEHTTCHOBCKOTO HM3JyYEHUMH, €CTECTBEHHBIN pajvOaKTUBHBIN
($OH, KOCMHUECKHE JIydd, pPaJAOAKTUBHOEC W3JIYYCHHE TMPUPOIHBIX MHHEPAJIOB,
JIEHCTBYE PaIMOAKTUBHBIX U3TyUYEHUN HA OPTaHU3M YEJIOBEKAa), IPH STOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATH CyIIECTBEHHBIC CBOWCTBA (TMPU3HAKH)
(bu3HYECKUX SBJICHUI,

ONMKCHIBATh U3yYEHHBIC CBOWCTBA TeN U (U3MUECKHE SIBJICHUS, UCIIONB3Ys (PU3HUECKUE
BEJIMYMHBI (CPEeHSSI ¥ MTHOBEHHAs] CKOPOCTh Tela MPU HEPABHOMEPHOM JBUKEHUU,
YCKOpEHHeE, MepeMelieHne, MyTh, YIriioBas CKOPOCTb, CUJIa TPEHUs, CUJIa YIPYTrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOrO IMaJIeHUs, BEC Teja, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHUYeCKasi paboTa U MOUIHOCTb, MOTEHIIHAIbHASL SHEPTUs TeJa, MOIHIATOrO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS YHEPTUSl CKATOW MPYKUHBI, KWHETUY eCKast
SHEprus, IMOJHasg MeXaHWYecKas JHeprus, MepHoJ U 4YacToTa KoyeOaHuil, IIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, I1OKA3aTeNb MPETOMICHUS
Cpefpl), IPH ONKCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUH CMBICI HCIIONb3yEeMbIX
BEIUYUH, OOO3HAYEHHsS] W EIUHUIBI (U3UYECKUX BEIUYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOINME JAHHYIO (U3WYECKYIO0 BEIUYHMHY C JIPYTMMH BEJIMYMHAMH, CTPOHTH
rpaduKy U3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJl, (PM3MUECKUE SBJIICHHUS M MPOIECCHI, UCIIOJIb3Yys 3aKOH
COXpaHEHHUs! SHEPruH, 3aKOH BCEMHPHOT'O TATOTEHHUS, MPUHIIMI CYNEPIIO3UIUN CHUJ,
MPUHITUT OTHOCUTENbHOCTH ["anmiies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHUsT UMITYJIbCa,
3aKOHBl OTPAKCHHMS W TIPEJIOMJICHUS CBETa, 3aKOHBI COXPAaHEHHs 3apsiOBOTO U
MacCcoOBOTO YHCEI TMpU SAEPHBIX pPEaKIusX, IMpPH OSTOM JaBaTh CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA M 3aMUCHIBATH €0 MATEMATUYECKOE BHIPAKEHUE;



00BACHATh (U3UYECKHE IPOLECCHl M CBOMCTBA TElI, B TOM YHUCIE U B KOHTEKCTE
CUTyallull  IPaKTUKO-OPMEHTHPOBAHHOIO  XapakTepa:  BbIABIATh  HMPUUHUHHO--
CIIEZICTBEHHbIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX ILIaroB C OOPOM Ha 2—
3 U3y4eHHBIX CBOMCTBAa (U3MYECKUX SIBJICHUH, (U3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

peuath pacu€THbIC 3a7a4M (ONUPAIOLINECs HA CUCTEMY U3 2—3 ypaBHEHUM), UCIIONIb3YsI
3aKOHBI U (OPMYJIBI, CBS3bIBAIOIIME (DM3UUECKHME BEIMUYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUSL 3aJladydl  3allMChIBaTh KPaTKOE YCIOBUE, BBIIBJISTE HENOCTAIOIIUE WIH
M30BITOUHbIE aHHBIE, BHIOWPATh 3aKOHBI U (HOPMYJbI, HEOOXOAUMBIE AJIsl pelIeHHs,
MPOBOAUTH PAacy€Thl M OLEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO0 3HAYEHUS
¢bu3ndecKoil BeIHMUNHBI,

pacro3HaBaTh NTpOOJEMBbI, KOTOpbIE MOXKHO PpEIIUTh MNpU MOMOLIM (PU3HUECKUX
METOA0B,  HCHONb3ys  ONMCAHME  HUCCJIENOBaHMs,  BBIAEIATH  NPOBEPSEMOE
IIPEANOI0KEHNE, OLEHUBATh IPAaBWIBHOCTH MOpPSJIKA IPOBEIEHUS MCCIIENOBaHNUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUI U OIBITOB;

IIPOBOJIUTH OMNBITHI 110 HAOIIOJEHUIO (PU3UUYECKUX SIBJICHUM WM (QU3NYECKUX CBOWCTB
Tell (M3ydeHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUs SHEPrHH, 3aBUCUMOCTb
neproja KojaeOaHUH Npy>KMHHOI'0 MasgTHUKA OT MAacChl Ipy3a U >KECTKOCTH MPYKHUHBI U
HE3aBUCHMOCTb OT aMILJIMTYJIbl MaJIbIX KOJI€OaHUH, MPSIMOJIMHENHOE paclipoCTpaHEeHHE
CBETa, DPa3JIOKEHHE OeNoro cBeTa B CIEKTP, HU3y4EHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOWCTB M300pa)kKeHHs NpeAMeTa B coOMparolieid JMH3E,
HaOJIO/IEHNE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3JIyYEHHs): CaMOCTOSTENbHO
coOMpaTh YCTAaHOBKY M3 U30BITOUHOrO HaOOpa 000pyA0BaHUS, ONUCHIBATH X0/ ONbITA U
€ro pe3yJsbTaThl, HOPMYIUPOBATH BHIBO/BI;

MPOBOUTH TPU HEOOXOIMMOCTH CEpUI0 MPSIMBIX H3MEpEHHi, ompenenss cperaHee
3HA4YeHUEe u3MepseMoil BennuuHbl ((okycHOe paccTosHue coOuparomel JHH3HI),
000CHOBBIBAThH BBIOOP Crioco0a u3MepeHust (M3MEPUTENBHOTO Mprudopa);

IIPOBOJIUTh HUCCIIEOBAHME 3aBUCHUMOCTEH (PU3MUECKMX BEIMYMH C HCIIONb30BAHHEM
OpSAMBIX M3MEpPEHHH (3aBUCHUMOCTb IIyTM OT BPEMEHHM NpPU PaBHOYCKOPECHHOM
IBIDKEHMM 0e3 HayaJdbHOM CKOpOCTH, TIepHofa KojeOaHWi MaTeMaTH4ecKOro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJla OTPa’K€HUS CBETa OT YIJa MajJeHUus U
yIjla NpeoMJIeHHs OT yrila MajeHus): IJIaHUPOBaTh UCCIIEIOBAaHUE, CAMOCTOSATEIBHO
coOupaTh YCTaHOBKY, (HMKCUpPOBaTh pe3yJbTaThl IOJIYYEHHOHM 3aBHCUMOCTH
¢du3MuecKuX BEJIMYMH B BHUJE TaOMMIl U rpadUKOB, J€JaTh BBIBOJbI IO pe3ysbTaTaM
UCCIIEZIOBAHNS;

IIPOBO/IUTh KOCBEHHBIE M3MEpEHUs (QPU3MUECKUX BEJIMYUH (CpelHsAs CKOpOCTbh U
YCKOpPEHHE Teja MPU paBHOYCKOPEHHOM JIBUYKEHUU, YCKOPEHUE CBOOOJHOIO MaJICHMUS,
KECTKOCTh NPYKUHBI, KO3POUIUEHT TPeHHUs! CKOJbKEHUs, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa M Mepuoj] KoyieOaHUil MaTeMaTHYecKOro U MPYKUHHOrO
MasTHUKOB, ONTUYECKass CHJIa CcoOMparomell JIMH3bL, pPaJUOaKTHBHBIA (OH):
IUIAHUPOBATh M3MEPEHUs,, COOMpPATh SKCHEPUMEHTAJIbHYI0 YCTAHOBKY W BBINOJHSATH
U3MEPEHHUs, CleNys NPENIOKEHHON MHCTPYKLUHU, BBIYUCIATH 3HAUYEHUE BEIMYMHBI U
aHAJIN3MPOBATh IIOJYYEHHbIE PE3YyJIbTaThl € Y4ETOM 3aJaHHOM MOTPEIIHOCTU
U3MEpPEHUN;

coOyrofaTh TpaBHMJa TEXHUKH Oe30macHOCTH Tpu pabore ¢ J1abOopaTOpPHBIM
000opyI0BaHUEM



pa3nuyaTh OCHOBHBIE TNPU3HAKM HW3YYEHHBIX (U3UUYECKHX MoJeJel: MaTepuajbHas
TOUYKa, a0CONIOTHO TBEPAOE TENO, TOUYCUHBIH HCTOYHUK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHas MOJIEeIb aTOMa, HYKJIOHHAs: MOJI€JIb ATOMHOTO SJIpa;

XapaKkTepu30BaTb MNPUHIUIBI JCWCTBUS H3YYEHHBIX HNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OIOPOM HAa X OMUCAHUS (B TOM YMCIIE: CIIUIAOMETP, NTaTUUKHU MOJIOXKEHHUS,
pacCTOSHUS U YCKOPEHUs, paKeTa, 3X0JI0T, OYKH, IEPUCKOTI, (OTOAIMApaT, ONTUIECKHE
CBETOBOJBI, CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHHUS O
CBOMCTBaxX (PM3UUYECKUX SBIICHUIN M HEOOXOIUMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;
HCIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX YCTpPOWCTB,
M3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTHYECKUX IPOILIECCOB MPH PEUICHHH y4eOHO--
MPAKTUYECKUX 3a7a4, ONTHYECKHE CXEMBI Ui MOCTPOEHUSI U300pakeHUI B IMIOCKOM
3epKajie U coOMparoIei JINH3E;

IPUBOAUTH IpUMEpPbl (HAXOAUTh HH(GOPMALMIO O MpUMEpPax) MPAKTUYECKOIO
UCIOJb30BaHUS (PU3UUYECKUX 3HAHUM B IOBCEJHEBHOM JXM3HU A1 OO€cHedeHUs
Oe3omacHOCTH MpH OOpallleHuu ¢ NpudopaMM U TEXHUYECKUMH YCTpPOU CTBAMH,
COXpaHEHUs 3/I0pPOBbSI U COONIOJEHHS HOPM JKOJOTMYECKOr0 TIOBEIEHHUS B
OKpYXalolllen cpeae;

OCYUIECTBIISATh MOMCK HHpopManuu (usnueckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHpPYsI TOUCKOBBIM 3ampoc, HAXOAWUTH IYTH OIpeeIeHus
JIOCTOBEPHOCTH IIOJy4YE€HHOM MHGOpMAllMd Ha OCHOBE HUMEIOUIMXCA 3HAaHUU H
JIOTIOJIHUTENbHBIX HCTOUHUKOB;

MCIOJIb30BaTh IIPU BBIMOJIHEHUN YU€OHBIX 3aJJaHUN HAay4YHO--TIONYJSPHYIO JUTEPATYPY
¢u3nyeckoro cojaepxkKaHus, CHpaBOYHBIE MaTepualbl, pecypcbl cetu IHTepHer,
BIaJeTh MpuUEMaMM KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HH(GOpMALMUU U3
OJIHOW 3HAKOBOU CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(opManmuu
U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOrO CONepXaHMs, MyOJIWYHO NPEACTaBIATH
pe3ybTaThl MPOEKTHOW MIIM HCCIIE0BATENLCKOM AEsTENbHOCTH, IIPU 3TOM T'PaMOTHO
UCIOJb30BaTh HM3YUYEHHBIH MOHATUHMHBIN amnmapaT H3ydaeMoro pasjaena (GU3UKH U
COMPOBOXK/IATh BBICTYIJIEHHE IMpe3eHTalue ¢ Y4EToM OCOOEHHOCTEH ayauTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
KonrTpoasnbie | IlpakTuyeckue
n/n NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®usuka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
1.1 dusuka - HayKa 0 IPUPOJE 2 bubmorexa [IOK
' Y PHPOA https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
1.2 D 2 1
MIBHHCCRUE BEMIHIHEL https://m.edsoo.ru/7f416194
1.3 EcrectBeHHOHA i METOJ, ITI03HA 2 1 bubmorexa [IOK
. TEeCTBEHHOHAYYHBIH METO/I ITO3HAHUS
Y A https://m.edso00.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeIEeHUSI O CTPOEHUH BellleCTBA
21 CTpoetiie BelecTRa 1 bubmmoreka [JOK
. HUE B TB
P H https://m.edsoo.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bub6munorexa IIOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHsie COCTOSIHUS BEI[ECTBA 2 bubmorexa TIOK
' p B https://m.edsoo.ru/7f416194
Uroro mo pazneny 5
Paznen 3. JIBu:keHHe U B3aMMOAelicTBHE TeJl
buo OK
3.1 MexaHn4YecKOe IBUKEHNE 3 nosmorexa [

https://m.edso0.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

3.2 Wuepuus, macca, II0THOCTD 4 1 bubmorexa HOK
' P, ’ https://m.edsoo.ru/7f416194
bu6muorexa IIOK
. .B 14 2
33 Cuma. Bugst cnn https://m.edso00.ru/7f416194
Nroro no pazneny 21
Pa3nen 4. JlaBiieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmorexa [IOK
' TeJIAMH, )KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBJieHHE KUIKOCTH 5 bubmuorexa LIOK
' A https://m.edsoo0.ru/7f416194
bu6morexa IIOK
4, A
3 TMOChEpHOE NaBACHHE 0 https://m.edso0.ru/7f416194
44 JleiicTBUE )KMIKOCTH U ra3a Ha MOTPyKEHHOE 7 3 bu6muotexa LIOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Paznen 5. Pabora u MoiHOCTB. JHeprust
bubmorexa [IOK
A P 1
> 300Ta # MOIUHOCTS 3 https://m.edso00.ru/7f416194
bub6munorexa IIOK
5.2 I1 5 1
POCTRIC MEXAHIMEL https://m.edso0.ru/7f416194
bubmuoreka [IOK
. M 4 1
>3 CXAHMACCKAT SHEPTHA https://m.edso00.ru/7f416194
Hroro mno pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68 12



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

KosnuecrBo yacos DJIeKTPOHHBIE
HaunmeHnoBaHue pa3aeioB U TEM nudposbie
Ne i/ P Konrtpoabubie | IIpakTuyeckue (mupp )
MpOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pazgen 1. TenioBbIe IBJIEHUS
1.1 CtpoeHne 1 CBOICTBA BEIIECTBA 7 bubmorexa [IOK
' P H https://m.edsoo.ru/7f4181ce
bubmorexa [IOK
1.2 T 21 1 5
CTUIOBBIC HIpOLECChl https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 28
Pa3znen 2. DjekTpuyeckne 4 MAarHUTHBIE SIBJICHUSI
21 DNEeKTPUYECKUE 3apsiibl. 3apsDKeHHBIE Tea 7 1 bubmnoreka [IOK
' U UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub6muorexa IJOK
2.2 IT 5 I 20 1 7
OCTOAHHMBIH SICKIPHHACCKHI TOK https://m.edsoo.ru/7f4181ce
bub6munorexa IIOK
2.3 M 6 1 15
ATHHTHDIC ABICHIA https://m.edsoo.ru/7f4181ce
24 S eKThOMA a 4 bubmmoreka [JOK
. JIEKTPOMArHUTHAS WHIYKIIUS
p YKL https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5



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

KosnuecrBo yacos DJIeKTPOHHBIE
HaumenoBanue pa3aejoB M TEM nudposbie
Ne i/ P Konrtpoabubie | IIpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
Paznena 1. Mexanudeckue siBJICHUSA
11 MexaHH4YecKOo€e ABUKEHUE U CIIOCOOLI €ro 10 1 bub6mauorexa IIOK
' OINUCAHUSA https://m.edsoo.ru/7f41a4a6
bubmorexa [IOK
1.2 B 7 20 1 3
SAMONCHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.3 10 3
3aKomb1 coxpanenns https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznena 2. MexannuecKue Koj1e0aHus U BOJTHDI
bub6muorexa IJOK
2.1 M 0 7 3
CXAHIHACCKHE KOTCOARHA https://m.edsoo.ru/7f41a4a6
bub6munorexa IIOK
2.2 M .3 8 1 3
CXQHITACCIHC BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nes 3. DiieKTpOMarHuTHOE 1MOJIe M JJIEKTPOMATHUTHBIE BOJIHbI
31 DJIEKTPOMArHMTHOE MOJIE U 6 5 bubmmoreka [{OK
' SJIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3nea 4. CBeToBbIE ABJICHUSA



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

4.1 3aKOHEI pacIpoOCTpPaHEHUS CBETA 6 2 bubmorexa HOK
' pacpocip https://m.edsoo.ru/7f41a4a6
bub6morexa IIOK
4.2
JlMH3BL M ONTHHECKHE NPHOOPSI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
4.3 Paznoxenue 6enoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pasaeny 15
Paznen 5. KBanroBbie IBJIeHUS
51 Hcnyckadue 1 nOrJIOMEHUE CBETA ATOMOM 4 1 bubmorexa HOK
' y H https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHne aTOMHOT0 sapa 6 1 bubmorexa HOK
' P ol https://m.edsoo.ru/7f41a4a6
bu6morexa IIOK
) )i 7 1
>3 /ICPHbIC PEaKiiH https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [loBTopuTe1bHO-0000 a0 1IMIT MOYJ/Ib
6.1 IToBTOpEeHKE U 00001IEHUE CONEPIKAHUS 9 5 bubmmoreka LIOK
' Kypca dusukm 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBLIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MPOIIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPHAJIBI JUISI YUEHUKA

METOANYECKHUE MATEPUAJIBI 1JI1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






