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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nkKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TOJIO)KCHUH W TpeOOBaHMH K pe3ysibTaTaM OCBOCHHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwMH TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1o (U3MKE  HampaBlieHO  Ha  (opMHpOBaHHE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKH Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE yYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.
[Iporpamma no Qu3suke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢u3nke pa3paboTaHa C IeNIbI0 OKa3aHUsI METOJUYECKON MOMOIIH YUUTEITI0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB UM SIBJICHUN, M3y4aeMbIX XUMHEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 33734 (U3HUYECKOTO 00pa30BaHUS B CTPYKTYpe OOIIero oOpazoBaHMs
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJiaraecT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIUMHU €CTE€CTBEHHOHAYYHYIO I'PaMOTHOCTb:
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCIOJb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OIpEIeieHb B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexadbps 2019 r. Ne [IK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTHH;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00€CIIEUNBACTCS PEIICHUEM CICAYIOMINX 3aa4:

e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,

TETUIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOTY4YEHHBIX 3HAHUH;
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIOJIb30BaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO €O cepamu MpoheCcCHOHATHHON AEATETHLHOCTH, CBI3aHHBIMU C (DPU3UKOM,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEH 00yJaroluXxcsl, CIIUCKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe U3MepeHnid. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHAay4YHBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C IOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbl JEIEeHUS MIKAIbl H3MEPUTEIBHOTO Mprbdopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3mMepoB MaJbIX TEI.
W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHHA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIlIe BBICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BelecTBa: aToOMbl M MOJEKYJIbl, HMX pa3mepbl. ONbIThL, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

aorwpnE

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEpPaTypOM.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPABIX
(kpucTamuinyeckux) Tena. B3auMocBs3b MexAy CBONMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HaOnronenue sBIeHHM, OOBICHIIOMIMXCS NMPUTSHKEHUEM WA OTTAIKHBAHUEM YaCTHUIL

BEIIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OnbITHI 110 HAOJIIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO NEHCTBUS CUI MOJIEKYISPHOTO MPUTSKEHHSL.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepHuu. 3aKOH HHEpUUU. B3aumojeicTBue Tesl Kak NPUYMHA HU3MEHEHUs
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa umHepTHOCTH Tena. IlnotHocte BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHogelicTBytomas cuil. Cuna tpeHus. TpeHue CKOJIbKEHUsS U TPEHUE TOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne CKOpPOCTH PAaBHOMEPHOTO MABM)KEHHS (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tena U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua gaBienus TBEPABIMU TeJaMU, KUAKOCTIMU

ok wnE

u razamu. 3akoH [lackamsg. IIHeBMaTHyeckue MallWHBL. 3aBHCUMOCTDH JIABJICHUS KUIKOCTH OT
rnyounsl.  ['mapocratmdeckuid  mapagokc. CooOmarommecs  cocynbl. [ 'mapaBiaudeckue
MEXaHH3MBI.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHWS BO3IYLIHOM
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenune aTtMochepHOro MaBJICHHS. 3aBUCHMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(hepHOTO JIaBJICHHS.

JleiicTBHE KUKOCTH U ra3a Ha NOTPY>KEHHOE B HUX Teso. BrlTankuBaromias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aelicTBUs aTMOC(EPHOTO TaBICHUSI.

o~ wbdE



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOUIEH CHJIBL, JEHCTBYIOLIEH Ha TeENO, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrPYKEHHOMN B KUAKOCTh YAaCTH Teja U OT IJIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpPEICIICHHE €€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecHs

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ MPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. Kunetnueckas W noTeHUualbHass »Heprus. I[lpeBpamieHne
OJHOTO BHJa MEXAHMYECKOU SHEPTUU B APYrod. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOECHMS BemiecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOPUH.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. CMauuMBaHMEe W KalnWUIApHBIE sBIeHUS. TemoBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHMS BHYTPEHHEW OHEpruu: TerJionepenada u
coBepireHre padboThl. Bupl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyUeHHE.



KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BeLIeCTBA. TeII0OOOMEH M TEIUIOBOE
paBHOBecue. YpaBHEHHE TEIIOBOro OanaHca. [liaBieHue M OTBEpIACBAHUE KPUCTALTMUECKUX

BCIICCTB.

VYnaenpHas temnora rmuaBleHus. IlapooOpa3oBanme u koHneHcamnws. Vcmaperwue.

Kunenue. YnenbHas TeruioTa mnapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATyphl KUIICHUS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JIBHKECHHS.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEIIOBOTo pacIupeHHs Tell.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCHMOCTh [aBJICHUA BO3AyXa OT ero oObéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHUs BHYTPEHHEHW SHEPTUM Tella B pe3ysbTare TeIulonepenadd u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 31ekTpuyeckoro nosisd. llpuHuun cyneprno3unuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpUuecKuii TOK. YCIOBHUS CYIIECTBOBAHUS JIIEKTPUYECKOro ToKa. McTouHuku
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BewlecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U OTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3amMoelcTBME TOCTOSIHHBIX MAarHuTOB. MAarHuTHOE IOJe€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHe JUIs KU3HU Ha 3emuie. OnbiT Dpcrena. MarHuTHoe mosie
BIEKTPUYECKOTO TOKa. [[puMeHeHue IIeKTpOMAarHuTOB B TEXHUKE. J|eCTBUE MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUraTelb IOCTOSHHOrO Toka. Mcmosb3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3us conpoTHUBIICHHIA.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBM€ MarHUTHOTO TOJI HA IPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIEKTPOreHepaTop NOCTOSIHHOTO TOKa.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u peryampoBaHue HaIIPSKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IO ! IIONIEPEYHOTO CEYCHHUS U MaTepHaa.
8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsOKCHHUS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MarHUTHOTO TIOJNSl TIOCTOSIHHBIX MAarHHTOB MpH WX OOBEIWHEHHH H
pa3JelieHuu.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.
20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE
M3MEHEHUI 3HAYEHUS U HaIlPaBJICHUSI UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosiMHelHoe ABrkeHue. CBoOoaHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeakTuBHOE IBMIKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. V3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBUKCHHH OTHOCHUTEIBHO KaOMHETa (DU3UKH.

7. 3aBUCHMOCTBH YCKOPEHHSI TeJIa OT MacChl TeJla M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJ.

12. CoxpaneHre UMITYJIbCa MPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaneHnue MeXaHU4ECKOM SHEPTUU MPHU ABMKEHUU Tella 0] AeUCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcrpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpegneneHue cpeaHEH CKOPOCTU CKOJBKEHHA Opycka WM JBUKEHHS IIapUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [IBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
Ha4aJIbHOU CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CTH TMPU PABHOYCKOPEHHOM [BIDKEHHUH 0O€3 HaualbHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.



9. Ompenenennie pabOThl CHUIBI TPEHUS TP PABHOMEPHOM JIBUKCHHH TeJa IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NpU THOABEME Tpy3a C HCIOJIB30BAaHHEM
HETIOJIBMXKHOTO U TIOIBMXKHOTO OJIOKOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe Kojebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [Ipo/iosibHBIE U MOTEpeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebaHuii Te1 MoJ| 1EHCTBUEM CHIIBI TSXKECTH U CUJIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

ok wnE

Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4acTOTHI U NEPHOa KOJIeOaHHM MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.
4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHUW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJia KoJeOaHUW MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJEKTPOMarHuTHbIe BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIEC CBOICTBaA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monenb cBera. Mcrounuku ceeta. [IpsmoiimHelHOE paclpOCTpPAHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmu3e. Ontuyeckas cucremMa (oToamnmapara, MHKpPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[punnun neiictBus ¢oroannapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.
N3ydeHnne xapakTepuCTUK H300pakeHUs ITpeIMeTa B TUNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMpPAIOIIEH JTMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInHeiyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiiMu. 3aKOHbI COXPAHEHHS 3apsiJOBOTO U MACCOBOI'O YHCENl. DHEPIUs CBSI3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

ok wnPE

CrieKkTpsl U3JIydeHHs U TOTJIOIIECHHUS.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB M3TY9ICHUS.

2. HccrnepnoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO-0000IAOIIMKA ~ MOIY/Ib  IpEAHAa3HAuY€H s  CHUCTEMaTH3aluud U
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BBIOPABIIMX 3TOT y4eOHBINA PEAMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IrpaMOTHOCTb: OCBOCHHUEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUM npupoabl WM TCXHHUKHU,
OBJIAICHUC YMCHUAMU OOBSICHATH (1)I/ISI/ILIGCKI/IG SABJICHHA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBECHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHOIHMNIMAIBHO EATEIPHOCTHBIM XapaKTep JAHHOTO pasjieiia peaau3yercs 3a CYET TOro,
qTo o6yqa}01u1/1ecs[ BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH (1)I/ISI/I‘IeCKI/I€ SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCIIOJIb30BaTh HAYYHBIC MCTOABI UCCICOOBaHUSA (1)I/ISI/II-IGCKI/IX SIB.]'IGHI/If/i, B TOM 4YHUCJIEC 1A
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HambOoJIee BAXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIMOJIb30BAaHUs PA3IUYHBIX HMCTOYHMKOB JHEPIUM HA OCHOBE
3aKOHAa MPEBPALIEHNS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TTPOTPAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3ydyenne ¢u3MKM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS HAIPABJICHO HA JOCTH)KCHHWE JIMYHOCTHBIX, METalpPEIMETHBIX W

IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbraTe m3ydeHus GU3MKM HA YPOBHE OCHOBHOTO OO0IIero oOpaszoBaHus y oOydaromerocs OyayT cOpMHUpPOBaHBI CIEIYIOIIUE

JIMYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHHUE MHTEpPeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PM3NYECKON HAayKH;

- [ICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K AaKTHMBHOMY YYaCTHIO B OOCYXJIEHHMU OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX MPOOJIEM, CBSA3AHHBIX C NPAKTUYECKUM
MPUMEHEHHEM JOCTHKEeHUN (PU3UKY;

- 0CO3HaHUE BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) acTeTM4YECKOr0 BOCIIUTAHMSI:

- BOCIIPHUSATHE SCTETHUECKUX KauecTB (pr3MuecKoi HayKu: e€ TapMOHUYHOTO MOCTPOEHHS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HaHUE IIEHHOCTH (U3MYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MHUpPA, OCHOBBI PAa3BUTHS TEXHOJIOTHH, Ba)kKHEHIIen
COCTAaBJISIOLIEN KYJIbTYpBHI;

- pa3BUTHE HAYYHOM JII0003HATEILHOCTH, HHTEpPECA K UCCIIEA0BATEIBCKOM eI TEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOIO 0J1ATr0NOJyYHs:

- OCO3HAHME LEHHOCTU 0e30IacHOro o0pasa U3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BAXKHOCTH IPABHII 0€30M1aCHOrO MOBEICHUS
Ha TPAHCIIOpPTE, HAa JOPOTrax, C NEKTPUUECKUM U TETNIOBBIM 000PYAOBAaHUEM B IOMAIIIHUX YCIOBHUSAX;

- copMHUPOBAHHOCTH HaBbIKa pedIeKCHu, MPU3HAHNUE CBOETO MpaBa Ha OMMOKY M TaKOTO e MpaBa y APyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- AKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 33/a4 (B paMKax CeMbH, 00pa30BaTEIbHON OpraHu3aliy, ropoia, Kpas) TEXHOJIOTHUECKO
Y COIIMAJIbHON HaNpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCie U (U3NUECKUX 3HAHUMH;

- UHTEPEC K MPAKTHUECKOMY U3Y4EHUI0 Npodeccuil, CBSI3aHHbIX C (PU3UKOM;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:



® - OpHEHTAlUs HAa MPUMEHEHHE (PU3MYECKHX 3HAHUHU Ui pelIeHHs 3a1ad B OOJAaCTH OKpYXKAIOIIeH cpelibl, MIIAaHUPOBAHUS MOCTYIKOB H
OLICHKH MX BO3MOJKHBIX IIOCIIEACTBUI Ul OKPYKAIOIIEH Cpebl;

® - OCO3HaHHE II0OATHHOTO XapaKTepa IKOJOTHUECKUX MPOOIeM U IMyTel UX PEUICHHUS;

e §8) azanTanuM K M3MEHSIIOIIUMCS YCJIOBHSIM COLMATbHON U PUPOIHOI cpeabl:

e - MOTPeOHOCTh BO B3aMMOJICHCTBHU TIPH BBINOJHEHUH HCCICIOBAHUN W MPOEKTOB (PM3NYECKOI HANpPaBIEHHOCTH, OTKPBITOCTh OIBITY U
3HAHUSIM JPYTHUX;

® - [IOBBILIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEATEIbHOCTb;

e - NOTPeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWI, B TOM uucie (GOpMyIUpOBATH UIEH, MOHSITUS, TUIIOTE3bl O (PU3MUECKUX OOBEKTaX U
SIBJIICHUSX;

® - 0CO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

® - [UTAHMPOBAHME CBOETO PA3BUTHS B MPHOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

® - CTpeMJIEHHE aHAJIU3UPOBAThH U BBISBIISITH B3AUMOCBSI3U IMPUPO/IbI, 00IIECTBA U SKOHOMHUKH, B TOM YHCIIE€ C UCIOJIb30BAaHUEM (PU3HUECKUX
3HAHWI;

® - OILICHKA CBOMX JICHCTBHI C yUETOM BIIMSHUS HA OKPYXKAIOLIYIO CpEy, BOZMOKHBIX TTI00aIbHBIX MOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTe ocBOeHUS mporpamMmsbl 1Mo (pU3MKe Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y o0ydaromerocs 0yayT copMHpPOBaHbI
MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIbHBIC YHUBEpCAJIbHbIC y4eOHBIC ICHCTBUS, KOMMYHHUKATHBHBIC YHHBEpPCAIbHBIC
yueOHbIC ISHCTBHUS, PErYJIATHBHBIC YHUBEPCAIBHbBIC YUCOHBIC JCHCTBUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue JeiicTBUA:
® BBIABIIATH U XapaKTEPU30BAThH CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUI);
® YCTaHaBIIMBATH CYIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIINN, OCHOBAHUS [l 0000IIEHUS U CPAaBHEHHUS,
® BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEYUS B pacCMaTpUBaeMbIX (paKkTax, JAHHBIX U HAONIONEHUSX, OTHOCSIIUXCS K (DU3HMUECKUM
SBIIEHUSIM;
® BBIABIATH MPUYMHHO-CIICACTBEHHBIE CBS3U MPU W3YUYEHUU (PU3MUECKHUX SBICHUIN U MPOIECCOB, JETaTh BBIBOJBI C UCIIOJIB30BaHUEM
JeTYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBA3SIX (DU3HUECKUX BEINYMH;



CaMOCTOSITEIIbHO BBIOMpATh CrocoO perieHus: yueOHoil ¢u3ndeckoil 3a1aun (CpaBHEHHUE HECKOJIbKUX BAapUAHTOB PEIICHUS, BHIOOP
HanboJIee MOAXOAIIET0 C YYETOM CAMOCTOSITENILHO BBIICIIEHHBIX KPUTEPUEB).

Bba3oBble nuccienoBareibCKHe AeiiCTBHS.

HCII0JIb30BaTh BOIPOCHI KaK MCCIICAOBATEILCKUI HMHCTPYMEHT O3HAHUS;

MIPOBOJIUTH MO0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOKHBIA (PU3UUECKUN SKCIEPUMEHT, HEOOJBIIOE HCCIICAOBAHHUE
(U3HYECKOTO SBJICHUS;

OIICHUBATh HA IPUMEHUMOCTD M JIOCTOBEPHOCTH HH(POPMAIIHIO, TIOJYIEHHYIO B X0JI€ UCCIICAOBAHUS UM SKCIICPUMEHTA;
CaMOCTOSATENIBHO (POPMYITHPOBATH 00OOIIIEHHUS ¥ BHIBOIBI TI0 PE3yJbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHMS,
MIPOrHO3UPOBATh BO3MOKHOE JalibHEHIIIee pa3BUTHE (PU3HUECKUX MPOIECCOB, a TAKIKE BBIBUTaTh MPEIMOJIOKEHHUS 00 UX Pa3BUTHH B
HOBBIX YCJIOBHSX M KOHTEKCTaX.

Patora ¢ undopmanmeii:

MIPUMEHSTH Pa3IU4HbIEe METObI, HHCTPYMEHTHI U 3alIPOCHI PHU MOUCKE U 0TOOpe MHPOPMAIIUU WU JaHHBIX C YIETOM MpeaIoKeHHON
y4eOHOM PU3NIECKOM 3a/1a4H;

aHaAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH NHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEACTaBICHUS;
CaMOCTOSITEIEHO BEIOUPATH ONTUMAIIBHYIO (POPMY TIPECTaBICHHUS HHPOPMAIIMK U HIUTIOCTPUPOBATH pellaeMble 3a7a4l HECIIOKHBIMH
CXeMaMH, AuarpaMMaMu, HHOH rpaduKoit 1 nX KOMOWHAITHSIMH.

KomMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

B XoJie oOCyxkJeHus ydeOHOTO MaTepuayia, pe3yJbTaToOB JIA0OpaTOPHBIX pabOT M TPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIECTBY
00CyX/1aeMOii TEMbI M BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHUE 3a/1a41 U MOAJepKaHne 0J1aroKeaaTeIbHOCTH OOIICHNUS;
COIIOCTAaBIISTh CBOM CYXKJICHHS C CYXJICHUSIMH JIPYTUX YYACTHUKOB JHAajiora, OOHApYKHBATh Pa3InYKe U CXOJCTBO ITO3UIIHUI;
BBIpaXKaTh CBOKO TOYKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIISATh PE3YJIbTAThl BBIIIOJHEHHOTO (PM3UYECKOTO OTBITA (IKCIIEPUMEHTA, HCCIICIOBAHUS, IPOCKTA);

MOHUMaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHIUBUAYaIbHOW pabOTHl NPH PEIICHHH KOHKPETHOW (QH3MUECKOU
poOJIEMBI;

MPUHUMATh 1EJIM COBMECTHOM JEATEIBHOCTH, OPTaHM30BBIBATH JCHUCTBHS MO €€ MOCTIKEHHUIO: PacIpelelisiTh POJIM, 00CYXKIaTh
MPOIIECCHI M PE3YJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHHUST HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOTHI, JOCTUTas KaYeCTBEHHOTO pe3yabTaTa MO CBOEMY HAIPABJICHUIO U KOOPIUHUPYS CBOH JIEHCTBUS C
JIPYTMMU 4JIeHaMU KOMaH/Ibl;

OIICHUBATh KAueCTBO CBOErO BKJIaJa B OOMIMUNA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITENILHO COPMYIHMPOBAHHBIM Y4aCTHUKAMU
B3aUMO/ICHCTBUSI.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS

Camoopranmu3anus:

BBISBJIATH IPOOJIEMBI B )KH3HEHHBIX M YYEOHBIX CUTYAIUSIX, TPEOYIOIUX [T peieHus (pU3ndecKux 3HAaHUM;

OPUEHTUPOBATHCS B PA3IIMYHBIX MOJX0AAX MPUHATHUS PELICHUH (MHIMBUAYalIbHOE, IPUHATHE PELLEHHS B IPYIIE, IPUHATHE PEILICHUN
rpymmoi);

CaMOCTOSITEJIBHO COCTABJISITh AITOPUTM pelieHUs (U3MUYECKOH 3a/1auil WM IJIaHA UCCIIEI0OBAaHUsS C yUETOM MMEIOLUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh NpeijlaraéMble BapUaHThl PEIICHUM;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJyiaraTh IiaH e€ U3MEeHEeHMUS,

OOBSACHATH NPUYUHBI JOCTHKEHUS (HETOCTHKEHNUS) PE3y/IbTaTOB AEATEILHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTUBBI B I€ATEIBHOCTD (B TOM YHUCIIE B XO/1 BHIOJHEHUS (U3UYECKOTO HCCIEA0BAHUS WM MPOEKTa) HA OCHOBE HOBBIX
00CTOSITENLCTB, U3MEHUBIINXCS CUTYAIlNi, YCTAHOBIECHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEHH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBHUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4YeloBeKa B XOJIE CIopa WK JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTUKY
Apyroro;

MpU3HABaTh CBOE MPaBO Ha OLIMOKY IMpPU pelIeHUH (PU3NUECKHUX 3a]a4 UM B YTBEPXKACHUSX HAa HAyYHbIE TEMbl U TaKOE K€ MPaBO
JPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K KOHLY O6y‘~IeHI/I${ B 7 KJacce IMPEAMCTHBIC PC3YJIbTAThI HA 0a3oBOM YPOBHEC HOJIKHBI OTpaXXaTb C(bOpMI/IpOBaHHOCTB y 06yqa101unxc;1

YMEHHUI:

UCIOJb30BaTh NOHATHUS: (U3NUECKUE U XUMUUECKHUE SIBJICHUS, HAOIIOJCHIE, SKCIEPUMEHT, MO/JIeJIb, TUIIOTE3a, €AUHULIBI (PU3NUIECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHbleé COCTOSIHMS BemlecTBa (TBEPJOE, KUAKOE, ra3000pa3HOE), MEXaHHUYECKOe JABM)KEHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIUHENHOE), TPACKTOPHs, paBHOACHCTBYIOIIAsA cuia, Aedopmanus (ymnpyras, niacTudeckas),
HEBECOMOCTb, COOOIIAIOMINECS COCYIb;

pa3nuuath sBIeHus (audQy3us, TEnaoBoe IBMKEHHWE YaCTHI] BELIECTBA, PAaBHOMEPHOE JABM)KEHHME, HEPAaBHOMEPHOE JIBWKEHUE,
MHEpLMsl, B3aUMOICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEMJIEHHON OChIO BPALLEHUs, NIepeada AaBJIeHUs TBEPIABIMU TEIaMH,



KHUJIKOCTSIMA M Ta3aMu, aTMoc(epHOe [aBlieHHE, IJIaBaHWE TeJ, IMPEBPAIICHUS MEXaHMYECKOH HHEpPruM) MO ONHCAHUIO HUX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOMIMX JTAaHHOE (PHU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHHUN B OKPYKAIOIIEM MHUpE, B TOM 4YHClie (pU3MUYECKHe SBJICHUS B MPUPOJIC:
MPUMEPHI JIBUKCHUS C PA3NIUYHBIMH CKOPOCTSMHU B JKMBOW M HEXHBOH NPHPOJIE, NEHCTBHE CHUJIBI TPEHHS B NPUPOAE M TEXHUKE,
BIMSIHME aTMOC(EpHOTO [aBJIICHUS HA JKMBOM OpraHu3M, IJIaBaHWE pbIO, pblUard B TeEJ€ 4YeNOBEKAa, MPH STOM MEPEBOJIUTH
MIPaKTUYECKYIO 3a/1auy B y4e€OHYIO, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBJICHUI;

OTMCHIBATh W3YYEHHbIE CBOMCTBA Tell U (U3NYECKHE SBICHUS, HCHOJb3ysd (U3UYECKHUEe BEIMYMHBI (Macca, 00bEM, IJIOTHOCTh
BEIECTBA, BpeMs, ITyTh, CKOPOCTb, CPEJHSS CKOPOCTh, CHJIa YIIPYrOCTH, CUJIA TSKECTH, BEC Teja, CHia TPEHUs, JaBieHne (TBEPIOTO
Tena, JKUIKOCTH, Ta3a), BHITAJIKWBAIONIAS CHJIA, MEXaHWYecKas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIIUECHT
MIOJIE3HOTO JICHCTBUS MEXaHU3MOB, KWHETUYECKasi U MOTEHUUAIbHAs SHEPrUs), IPpU ONMMCAHUU MPABWIBHO TPAKTOBATH (hU3HUECKUN
CMBICJT UCIIOJIb3YEMBIX BEIMUYUH, UX 0003HAUEHUS U €IUHUIbBI (PU3MUECKUX BEIMYMH, HAXOAUTHh (OPMYJbI, CBS3bIBAIOIINE JAaHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTHMH BEJTHUYUHAMH, CTPOUTH I'pa)UKH M3yICHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBICHUS W MPOLECCHI, UCMOJb3ys MpaBUiia CIOKEHUS CUi (BJIOJIb OJHOM MpsAMOil),
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBHJIO paBHOBecus pblyara (0J0Ka), «30JI0TO€ MPaBUIO» MEXaHHKH, 3aKOH
COXPAaHEHHs MEXaHMYEeCKOW SHEpPruu, MpH 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €ro MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBACHATH (PU3MUECKHE SBJICHUS, MPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE CUTyallMid MPAaKTUKOOPHUEHTUPOBAHHOTO
XapakTepa: BBISBIATH MPUYUHHO-CIICJICTBCHHBIC CBS3H, CTPOUTh OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB C OMOPOH Ha 1—2 M3ydeHHBIX
CBOMCTBa (PU3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a1aud B 1—2 NEHCTBUS, MCIONB3Ys 3aKOHBI U (OPMYJbI, CBA3BIBAIOIINE (DU3MYECKHE BETUYMHBI: HA OCHOBE
aHaJlM3a YCJIOBHS 3a/lauM 3alMCBhIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3MUECKUE BEIMYUHBI B (OPMYJbl U MPOBOAUTH PACUETHI,
HaxXOJUTh CIIPAaBOYHBIC JaHHbIE, HEOOXOJMMbIEC JUIsl PEIICHUs 3aJa4, OLEHUBATh PEATHCTUYHOCTH IOJYYEHHON (QHU3NUYEeCKOn
BEITUYHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3NYECKHMX METOJOB, B OMUCAHUM HCCIEIOBAHHS BBIICISATH
MpoBepsieMOe MPEANOJIoKeHNne (THIOTe3y), pa3inyaTh U MHTEPIPETUPOBATH MOJTYYEHHBIH pe3yabTaT, HAXOAWTh OLIMOKH B XOJe
OTIBITA, JIEJIaTh BBIBOJBI 110 €T0 Pe3ylIbTaTaM;

IIPOBOJIUTH OMBITHl MO HAOMIOJCHUIO (U3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB Ten: (opMyaupoBaTh IpOBEpseMbIe
MIPENOJI0KEHUs, COOUPATh YCTAHOBKY M3 NMPEATI0KEHHOTO 000PyI0BaHUs, 3aIIUChIBATh X0 OTbITa U (POPMYIUPOBAThH BHIBOJIBI;
BBITIOJIHATE NPSMbIe U3MEPEHUS paCCTOSTHUS, BPEMEHH, MacChl Tenla, 00bEMa, CHIIbI U TEMIIEPATYpPhI C UCHOJIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS IPUOOPOB € YUETOM 3a/1laHHON aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUH;



MPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3MUYECKOW BENMYMHBI OT JPYrOd C HCIOJIB30BAHHWEM NPSMBIX H3MEPEHUI
(3aBUCHMOCTH IyTH PaBHOMEPHO JBMIKYILEIOCs Te€Ia OT BPEMEHH JABWKEHUS Teja, CUJIbl TPEHMSI CKOJIBKEHMSI OT Beca Tela, KauyecTBa
00pabOTKH MOBEPXHOCTEH TET W HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOLIAN COTPUKOCHOBEHHUS TEJl, CHIIBI YIPYTOCTH OT YIJIUHEHHS
MPYXUHBI, BBITAJIKUBAIOLIEH CUJIbI OT 00bEMa MOTrPYKEHHOM YacTW TejJa U OT IUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTU Te€Jda, OT IIIyOMHbBI, HA KOTOPYIO MOTPYXEHO TEJO, YCIOBHUH IUIaBaHUS TeJ, YCJIOBUN PAaBHOBECUS pblyara U OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHHMM Y4E€OHOTO HCCIEIOBaHUs, COOMPATh YCTAaHOBKY M BBIMOJHATH M3MEPEHUs, CIEAys NPEII0KEHHOMY
IJ1aHy, (UKCUPOBATh PE3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEJIUYMH B BHJIE NPEUIOKEHHBIX TaONIUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIEA0BaHMUS;

MIPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3NUYECKHX BEJIWYMH (TUIOTHOCTh BEILIECTBA J>KMJKOCTH W TBEPAOIrO Teja, CHJIa TPEHUS
CKOJIbKEHUS, JaBJICHHME BO3/yXa, BBITAJIKUBAIOLIAs CcUja, JACUCTBYIOIIAas Ha MOTPYKEHHOE B KHUAKOCTb Teo, KO3 UIHEHT
MOJIE3HOTO JEWCTBUS MPOCTBIX MEXaHU3MOB), CJenysl MPEeAJOKeHHON HWHCTPYKLUMU: TpPU BBHIMOJIHEHUH H3MEpPEHHH coOupath
SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE HCKOMOM BEJIMYUHBL;

coOroAaTh MpaBuiia TEXHUKHU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PYA0BAHUEM;

yKa3bIBaTh MPUHIUIIBI AEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYIBI,
OGapoMeTp, pbluar, MOABMKHBIA M HENOABUKHBIM OJI0K, HAKJIOHHAs! IIJIOCKOCTb;

XapaKTepU30BaTh MPUHLUIIBI ACHCTBHUS U3Y4EHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB € ONOPOH Ha MX OMMCAHUS (B TOM YHUCIIE:
MOJIIMITHUKHY, YCTPOUCTBO BOJOIIPOBO/IA, THAPABINYECKUN ITPECC, MAHOMETP, BEICOTOMED, IOPIIHEBON HACOC, AapEOMETP), UCHIONb3Ys
3HaHUS O CBOMCTBAaX (PM3UUECKUX SBICHUN U HEOOXOAUMBIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOANUTH IPUMEPH] (HAXOJUTh MHPOPMALIMIO O IPUMEPax) MPAKTUYECKOTO UCIOJIb30BaHUS (PU3MUECKHX 3HAHUI B NOBCEJHEBHOM
KHU3HU A5 o0ecrieyeHus 0e30IacHOCTH NMpH OOpalleHuu ¢ NpudopamMu M TEXHUYECKHMMM YCTPOMCTBaMH, COXpaHEHHUs 370POBbS U
COOJIIOJICHHS HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

OCYLLIECTBIIATh OTOOP MCTOYHMKOB MHGpopManuu B VIHTepHETe B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIIKXCS 3HAaHUN U MYTEM CpaBHEHMsI pa3IMYHbIX UCTOYHHKOB BBIACIATh MH(OPMAIMIO, KOTOpas ABJISETCA IPOTUBOPEUMBOM MU
MOJKET OBbITh HEIOCTOBEPHO;

UCIOJb30BaTh IPU BBINOJIHEHUN YYEOHBIX 3aJlaHUl HAy4YHO-TIOMYJISPHYIO JMTEpaTypy (QHU3MUECKOro COAEp)KaHUs, CIIPaBOYHBIE
MaTepualibl, pecypchl cetd MHTepHeT, BiajeTh mpuéMaMu KOHCIIEKTUPOBAHMS TEKcTa, IpeoOpa3oBaHMs MHPOPMALUU U3 OJHOU
3HAKOBOW CHUCTEMBI B JPYTYIO;

cOo3/1aBaTh COOCTBEHHbIE KpPAaTKUE NMUCHbMEHHbIE M YCTHbIE COOOIIEHHS HAa OCHOBE 2—3 HMCTOYHHMKOB HH(pOpManuu (GU3NYECKOro
COoJIepKaHus, B TOM YHCIIE TyOJUYHO JeNlaTh KpaTKHe COOOIIeHUs 0 pe3yibTaTax MPOEKTOB UM y4eOHBIX UCCIET0BAHUM, IPU 3TOM
I'PaMOTHO MCHOJIb30BaTh U3yYEeHHBIH MOHATUHHBIN anmnapaT Kypca (U3MKH, CONTPOBOXKAATH BHICTYIUIEHHE MTPE3EHTALIECH;



IIPY BBINIOJHEHUM Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paCIpeneisTh 00S3aHHOCTU B I'PYNIE B COOTBETCTBUU C NOCTaBICHHBIMU
3aJla4yaMM, CJIEIUTh 3a BBIIOJHEHMEM IUIaHA JIEHCTBUM, aJ€KBAaTHO OIIEHMBAThb COOCTBEHHBIM BKJIaJ B JAEATEIbHOCTH TPYIIIIBI,
BBICTPauBAaTh KOMMYHHUKaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K konIty oOyuenus B 8 kjacce mpeaMeTHBIC pe3yaIbTaThl Ha 0a30BOM yPOBHE JOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTH Y O0yJIArOIIMXCS

YMCHHM:

WCIIOJIb30BaTh MOHATHSA: Macca W pa3Mephbl MOJIEKYJI, TEIUIOBOE JBIKEHHUE aTOMOB M MOJICKYJ, arperaTHbI€ COCTOSIHUSI BEIIECTBA,
KPUCTAJUTMYECKUE U aMOP(HBIC TeJa, HACBHIIIIEHHBIN U HEHACKIIICHHBIN Tap, BIAKHOCTh BO3/IyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPT U,
TEIJIOBOM JIBUTATENb, IJIEMEHTAPHBIN SJICKTPUUYCCKUN 3apsij], AJIEKTPUUECKOE T0Jie, MPOBOJHUKUA M JTUAJICKTPUKH, TMOCTOSHHBIN
ANEKTPUUECKUI TOK, MAarHUTHOE TIOJIC;

pasnuuaTh SIBJIEHUS (TEMJIOBOE PACIIMPEHUE U CKaThe, TeIulonepeiaya, TeIoBOe paBHOBECHE, CMAYUBAHNE, KATUJUISIPHBIC SIBJICHUS,
WCTIapeHne, KOHICHCAINsI, TUTABJICHHE, KpUCTAUTU3aIus (OTBEpAeBaHUE), KATICHHE, TeTuIonepenada (Tenio mpoBOIHOCTh, KOHBEKITHS,
W3JIYYCHHE), HIEKTPHU3ALUS TN, B3aUMOJICUCTBUE 3aps/IOB, ACUCTBUS DIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE
MAarHuTOB, JIEHCTBHE MArHUTHOTO TIOJII HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs WHAYKIHS) IO OTHMCAHUIO MX XapaKTEePHBIX
CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIOLINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX SBJIEHUN B OKPYXAIOIIEeM MHUpPE, B TOM 4ucie (pu3ndeckue SBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSKEHUE U KallWJUIIpHBIE SIBJICHUS B IPUPO/JIE, KPUCTAIUIBI B IIpUpoe, u3nydyenue CollHila, 3aMep3aHre BOJ0EMOB,
MOpckue Opusbl, oOpa3oBaHHE pOCHL, TyMaHa, HHEs, CHera, JJIEKTpUYECKHe SBIEHUS B aTMocdepe, SJIEKTPUUECTBO IKHUBBIX
OpraHU3MOB, MarHUTHOE M0JIe 3eMJIH, Apeld MOoI0COB, POJIb MATHUTHOTO TOJIS 7S JKU3HU Ha 3emiie, MOJSpHOE CUSHUE, IIPH 3TOM
MEePEeBOIUThH MPAKTUYECKYIO 33/1a4y B YUeOHYI0, BBIJICNIATh CYIIECTBEHHbIE CBOICTBA (MTpU3HAKN) GU3NUECKUX SBICHUIA;

OTHCHIBATh M3YUEHHBIE CBOMCTBA Tel U (PU3UYECKHUE SIBICHUS, HCIOIb3yd (U3NYECKHE BEIMYMHBI (TeMmIepaTypa, BHYTPEHHSS
SHEprusi, KOJWYECTBO TEIUIOTHI, yJelibHasg TEIUIOEMKOCTh BEIIEeCTBA, yAeNbHAs TEIUIOTAa IUIABJICHUS, YylAeJIbHas TerioTa
napooOpa3zoBaHus, yJelbHas TEIJIOTa CTOPaHUs TOIUIMBA, KOA(MGUIUEHT MOJIE3HOTO ACUCTBUS TEIUIOBOM MaIIMHbBI, OTHOCUTEIbHAS
BIIQYKHOCTh BO3/yXa, JJIEKTPUUYECKUU 3apsll, CUjla TOKA, AJIEKTPUUYECKOE HaMpsDKEHUE, COMPOTHUBICHUE IMPOBOTHHUKA, YIEIbHOE
COMPOTHBIICHUE BEIIECTBA, padOTa U MOIIHOCTh IEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
HCIIOJIb3YEMbIX BEJIMYMH, 0003HAYECHUS U €IUHHIIBI (DU3HUECKUX BEIMYUH, HAXOIUTH (DOPMYIIbI, CBSA3BIBAIONINE JaHHYIO (PU3UUYECKYIO
BEITUYMHY C JPYTUMHU BETMYHMHAMH, CTPOUTH IPaQUKU N3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTepH30BaTh CBOMCTBA Tell, (U3NYECKHE SBJICHUS U MPOIIECCHI, UCTIONbB3YsI OCHOBHBIC TOJOKEHUS MOJEKYISIPHO-KUHETHIECKON
TEOPUHU CTPOEHUS BEUIECTBA, MPUHIIUI CYMEPIO3UINH ToJieH (Ha KaYeCTBEHHOM ypOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma ais
yyacTka Iienu, 3akoH JDkoyns—JIeHIa, 3aKOH COXpaHEHHUs HHEPruH, MPHU ATOM JaBaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA W
3alMChIBAaTh €0 MaTEMATUYECKOE BHIPAKEHHUE;



OOBSICHATH (PU3UYECKUE MPOLECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIMi MPAKTUKOOPHUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATH TIPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHE U3 1—2 JOTMYECKHX IIAroB C OMOPOi Ha 1—2 M3y4EeHHBIX CBOWCTBA
(bu3NYeCKuX SABICHUH, (PU3NIESCKUX 3aKOHOB MJTM 3aKOHOMEPHOCTEHH;

pemaTh pacu€THbIe 3a1aud B 2—3 NEMCTBHUS, MCIIOJB3YS 3aKOHBI U ()OPMYIbI, CBA3BIBAIONINE (DPU3NUYECKHUE BEIWYHHBI: HA OCHOBE
aHaJM3a YCIIOBUS 3a/1a4M 3alMCHIBATh KPATKOE yCJIOBHE, BBISBIATH HEJIOCTATOK JAHHBIX ISl PEIICHUS 33/1a4H, BRIOMPATh 3aKOHBI U
(bopmynbl, HEOOXOaUMBIE sl €€ pelIeHHs, MPOBOIUTh PAacu€Thl M CPAaBHHUBATH IMOJYYEHHOE 3HA4YCHHE (DU3NUECKON BEIWYHMHBI C
W3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOJEMBl, KOTOPHIE MOKHO DPEIIUTh HPU MOMOIIM (U3NYECKUX METOJOB, UCIOJb3Ysl OMHCAHUE HCCIEIOBAaHMS,
BBIJICIISATH IPOBEPSIEMOE MPEIIIOJIOKEHNE, OLIEHUBATh IPABUIILHOCTD MOPSAIKA TPOBECHUS UCCIEA0BaHuUs, A€IaTh BbIBOIbI;
MIPOBOJUTH OMBITHI MO HAOMIOJEHUIO (DU3MUECKUX SIBICHUM UM (U3NYECKHX CBOMCTB Telsl (KalWUISpHBIEC SBIEHUS, 3aBUCUMOCTD
JIABJICHHUS BO3JlyXxa OT €ero o0b&Ma, TeMIlepaTypbl, CKOPOCTH IHpoIlecca OCTHIBAHUS U HarpeBaHMsl MPU H3JIyYEHUH OT IIBETa
U3ITydarouiei (morjaomaomnieii) moBepXHOCTH, CKOPOCTh MCIIAPEHMs BOJbI OT TEMIEPATYphl KUIKOCTU U IUIOMIAIU €€ MOBEPXHOCTH,
ANIEKTPU3ALIUS TeNl U B3aUMOJCHCTBUE dJIEKTPUUECKUX 3apsA0B, B3aUMOIEHCTBHE MMOCTOSIHHBIX MarHUTOB, BU3YaJIU3allis MarHUTHBIX
MOJIEH TOCTOSIHHBIX MAarHUTOB, JEWCTBUS MAarHUTHOTO TIOJIsI Ha MPOBOJAHMK C TOKOM, CBOMCTBAa 3JEKTPOMAarHuTa, CBOWCTBA
IEKTPOBUraTellsl MOCTOSHHOTO TOKa): (POPMYJIUpPOBATh IMPOBEPAEMBIE MPENINOJOKEHHs, COOUPATh YCTAHOBKY M3 IPEIJIOKEHHOIO
000pyJ0OBaHUs, OUCHIBATh X0/ OIbITA U ()OPMYJIUPOBATH BBIBOIbI;

BBITOJIHATE NPSIMBIE U3MEPEHUsl TEMIepaTypbl, OTHOCUTEIILHOW BIIaXKHOCTH BO3/yXa, CHJIbI TOKA, HAIPSKEHHUs C UCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PM3MUECKUX BEJIWYMH, CPABHUBATH PE3yJbTAaThl U3MEPEHUHN C Y4ETOM 3aJaHHOM abCOJIIOTHOM
MOTPELIHOCTH;

IIPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (M3MyYecKOW BEIMUYUHBI OT JPYrod C HCIOJIb30BAaHUEM IMPSMBIX H3MEpEeHHH
(3aBUCHMOCTbH COIIPOTHUBIICHUS MPOBOJHMUKA OT €r0 JUIMHBI, IJIOLIAU MONEPEYHOI0 CEYEHUs U Y/EIbHOIO CONPOTUBIICHUS BELECTBA
IIPOBOJIHUKA, CHUJIbI TOKA, MJIYIIEro uepe3 MPOBOAHUK, OT HANPSHKEHHMs Ha IPOBOJHHUKE, MCCIEJOBAHUE IOCIENOBATEIBHOIO U
NapajyieIbHOr0 COEJUHEHUI MPOBOJHUKOB): IJIAHUPOBATH MCCIIEOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEHYs
IIPEUIOKEHHOMY IIJIaHy, (UKCUPOBATh PE3yJAbTAThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOMUI[ M TpaUKOB, JeIaTh BBIBOIBI IO
pe3yiabTaTtaM HcCiel0BaHMs;

IIPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMUYUH (YAelIbHAs TEMJIO0EMKOCTh BEILECTBA, CONPOTUBICHUE MPOBOJAHUKA, paboTa
U MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBAaTh U3MEPEHUs, COOMPATh HKCIEPHUMEHTAIbHYIO YCTaHOBKY, CJelys MpeI0KEeHHOM
WHCTPYKLUH, U BBIYUCIIATH 3HAYCHUE BEIMUNHBI;

coOuro1aTh MpaBmiia TEXHUKU OE30MIaCHOCTH MU paboTe ¢ J1a0opaTopHBIM 000pYIOBAHUEM;

XapaKTepu30BaTh MPUHLUIBI ASHCTBHUS U3Y4EHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB € OMOPOIl Ha MX ONMUCaHUA (B TOM YHCIE:
cucreMa OTOIUIEHUS [OMOB, THUIPOMETp, INapoBasi TypOWMHa, amIepMeTp, BOJBTMETP, CUETUYUK DIEKTPUUECKON DSHEPrHH,



AJIEKTPOOCBETUTENIbHBIE ~ NPUOOPBI,  HAarpeBaTeNbHBIE  ANEKTPONPHUOOPHl  (MPUMEpHI),  DICKTPUUYECKUE  MPEIOXPAHHUTENH,
QJICKTPOMArHUT, SJICKTPOABUIATCIIb IMOCTOAHHOTIO TOKa), HCIIOJIB3Yyd 3HAHUA O CBOMCTBax (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U HGO6XOI[I/IMBIC
¢bu3nveckrne 3aKOHOMEPHOCTH;

pacrno3HaBaTh IIPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXEMAM M CXEMaTUYHBIM PUCYHKaM (5KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, THUIPOMETP, IBUTATEIh BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIISITH CXEMbI
AIIEKTPUYECKUX LENe C IOCIeAOBATeIbHBIM W TapaJjIeIbHBIM COCJMHEHHUEM DJIEMEHTOB, pa3inyas YCIOBHBbIE OOO3HAYCHHS
3JIEMEHTOB IEKTPUUYECKUX LEIEH;

MIPUBOJIUTH IPUMEpPHI (HaX0AUTh MH(GOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO MCHOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHON
KHU3HU IS oOecriedyeHnss 0€30MacHOCTH MPH OOpaIIeHUH ¢ MPUOOpaMH M TEXHHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHUS 370POBBS U
COOIIOJICHHUST HOPM KOJIOTMYECKOTO TIOBEJICHHS B OKPY)KAIOIIEH cpejie;

OCYILIECTBIIATh MOUCK MHpOpMaIMU (U3NYECKOro colepaHus B MIHTepHeTe, Ha OCHOBE MMEIONIMXCS 3HAHUM M MyTEM CpaBHEHUS
JOIIOJIHUTCIBbHBIX NCTOYHUKOB BBIJACIATH I/IH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘IHBOﬁ WAJIH MOXET OBITH HG}IOCTOBepHOI\/'I;
WCI0JIb30BATh TPHU BBHINOJIHEHUHM YYE€OHBIX 3a/JlaHUi HAyYHO-TIONMYJSPHYIO JIUTEPATYpy (PHU3HUECKOrO COAEp:KaHMs, CIPaBOYHBIE
MaTtepuaisl, pecypcbl cetu MHTepHeT, BianeTh NpuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MHGOpPMALUU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHBMEHHBIE W KpaTKWE YCTHBIE COOOIIeHus, 0000mas WHOOPMAIMIO W3 HECKOJbKHX HCTOYHHUKOB
(u3MYECKOTO CoJlep’KaHus, B TOM 4YHCJe MyOJUYHO MPEACTaBIATh PE3YNbTAaThl MPOEKTHOM MM MCCIIEAOBATEIbCKON AESITEIbHOCTH,
IIPH 3TOM I'PaMOTHO KCIOJIb30BATh N3YUEHHBIN MOHATHIHBIN anmapaT Kypca pU3UKH, COMTPOBOK/IATh BHICTYILICHUE MPE3eHTaLUEH;
IpU  BBIMOJIHEHUHU YYEOHBIX MPOEKTOB U HCCIENOBaHUN (U3NYECKUX TMPOILIECCOB paclpelensaTh OO0s3aHHOCTH B TpyHne B
COOTBETCTBUU C IIOCTABJICHHBIMHM 3a/ladyaMH, CJEIUTh 3a BBIIOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OIICHUBAaTh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHUCTBUE, TPOSBIISS TOTOBHOCTh
pasperiatb KOHMIUKTHL

K KOHLY O6y‘~IeHI/I${ B 9 Kiacce IMPEAMCTHBIC PC3YJIbTAThbI HA 0a3oBOM YPOBHEC HOJIKHBI OTpaXXaTb C(bOpMI/IpOBaHHOCTB y 06yqa101unxc;1

YMEHHUI:

WCIIOJIb30BAaTh TOHATHA: CHCTeMa OTCYETa, MaTrepualbHas TOYKa, TPAEKTOPUS, OTHOCHTEIHHOCTh MEXaHHMYECKOr'O JBMXKCHHS,
nepopmarnus (yopyras, IjaacTU4YecKasi), TPEHUE, LIEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TIKECTH,
abCoOMIOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPIOTO TeNa, paBHOBECHE, MEXaHWYECKUE KOJIeOaHWsS U BOJIHBI, 3BYK, UH(Pa3ByK u
yIABTPa3BYK, AJIEKTPOMATrHUTHBIC BOJHBI, INKala AJIEKTPOMArHUTHBIX BOJIH, CBET, OMU30PYKOCTh M JAajJbHO30PKOCTh, CIEKTPHI
WCIYCKaHUS U TIOTJIONIEHUS, anb(da, 6eTa- 1 raMMa-u3IydeHus, U30TOIIbI, siIepHasi SJHEPTreTHKa;

pasnuyath sSBICHUS (PaBHOMEPHOE UM HEPABHOMEPHOE MPSMOJIMHEHHOE IBMKEHHE, PaBHOYCKOPEHHOE NMPSMOJMHEWHOE NBHKEHHE,
CBOOOJHOE MaJieHUe TeJ, PABHOMEPHOE IBW)KEHHE 1O OKPY>KHOCTH, B3aMMOJCUCTBHE Tell, pEaKTHBHOE ABIKEHHE, KoJebaTenpbHOe



JBIDKEHUE (3aTyXarollue W BBIHYXJCHHBIE KOJe0aHWs), PE30HAHC, BOJHOBOE JBWKEHHE, OTPAXCHHE 3BYKa, NPSMOJUHEHHOE
pacrpocTpaHeHue, OTpaXeHUE U MPEIOMIICHUE CBETa, MOJHOE BHYTPEHHEE OTPAaKEHUE CBETA, pasioKeHHe OeoTo CBETa B CIEKTP U
CIIOKEHHME CIIEKTPAIbHBIX ILIBETOB, IUCIEPCUSl CBETa, €CTECTBEHHAs paJMOAaKTUBHOCTb, BO3HMKHOBEHHE JIMHEMUYATOro CIIEKTpa
W3ITYYEHHs1) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3MUYECKOE SBICHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3MUECKUX SIBICHUH B OKPYXKAIOIEM MHUpE (B TOM YHCiIe GU3NUECKUE SBICHHUS B MPHPOJIE:
MPWINBBI U OTJIMBBI, IBIKEHHE IUIaHeT COJHEYHON CUCTEMbI, PEAKTUBHOE ABHMIKEHUE YKUBBIX OPraHU3MOB, BOCIPHSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMHU, 5XO0, I[BETa TEJ, ONTHYECKHUE SIBICHUS B NMPHUPOJAE, OMOJIOrHMYecKoe
NecTBHE BUANMOTO, YAbTPA(PHOIETOBOIO U PEHTT€HOBCKOTO M3JIyUY€HUM, €CTECTBEHHBIN paJinOaKTUBHBIN (POH, KOCMUYECKHUE JTy4H,
paZMoaKTUBHOE M3JIyY€HHE IPUPOJHBIX MUHEPAIOB, JEHCTBHE paJMOAKTUBHBIX HM3JIy4eHMM Ha OpraHM3M YeloBeKa), IPU ITOM
MIEPEBOIUTh MPAKTUYECKYIO 331a4y B Y4eOHYI0, BBIJCNATH CYyLIECTBEHHbIE CBOIMCTBA (ITPU3HAKN) GU3NUECKUX SBIICHUM;

OTIHMCHIBAaTh U3yUYECHHbIE CBOMCTBA Tel U (PU3UYECKHE SBJICHUS, UCTIONB3Ys (PU3MUECKHE BEIUYUHBI (CPEIHSAS U MTHOBEHHAsI CKOPOCTh
TeNa MPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOpPEHHUE, MepeMellleHHe, MyTh, YIJIoBasi CKOPOCTb, CUJIa TPEHUS, CUJIa YINPYroCTH, CUIIa
TSKECTH, YCKOPEHHE CBOOOJHOrO TMaJeHHs, BeC Tela, HMITYJIbC Tejla, UMIIYJIbC CHJIbl, MEXaHMueckas paboTa U MOIIHOCTb,
MOTEHIIMATIbHAS PHEPTUs Tella, MOJHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrHsl CXKATOW MPYKUHBI, KHHETHYECKAas
SHeprus, MojHasg MeXaHW4ecKasl SHEprusl, MepUoJl U 4acToTa KojaeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETa, IMOKa3zaTeib MPEIOMIICHHUS CPEIbl), MPU OMUCAHUM IMPABUIBHO TPAKTOBaTh (PU3UUYECKHI CMBICT HCIOJIb3YyEMBIX BEJIWYUH,
0003HaYeHHs] U €IUHUIBI (PU3NUECKUX BEIMYHH, HAXOAUTH (OPMYJIbI, CBS3BIBAIOUINE NAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMH
BEJTMYMHAMHU, CTPOUTH IPaPUKU U3yYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (pU3MUECKUE SIBICHUS M MPOIECCHI, MCMOJIb3ysd 3aKOH COXPAaHEHUS SHEPruu, 3aKOH BCEMHPHOTO
TATOTEHUS, MPUHLUI CYNEPIO3UIUU CHJI, IPUHLIUAI OTHOCUTENILHOCTU ['anmumnesi, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHMsS MMIIYJIbCa,
3aKOHbI OTPAKEHUS U TIPEJIOMIIEHUS CBETA, 3aKOHbI COXPAHEHHUS 3apsI0BOT0 M MAaCCOBOIO YHUCEIN IPH SICPHBIX PEAKLUAX, IPU 3TOM
JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMAaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YKCJE U B KOHTEKCTE CUTYalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX IIaroB ¢ OMopoi Ha 2—3 HM3Yy4YEeHHBIX CBOMCTBA
(busznuecKux ABICHUHN, (PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEII;

pemath pacy€THblE 3aJaud (OMUPAIONIMECS Ha CUCTEMY M3 2-3 ypaBHEHHMI), MCIOJIb3Yys 3aKOHBI M ()OPMYIBI, CBS3BIBAIOLINE
(¢u3nueckue BENWYMHBI: HA OCHOBE aHAIM3a YCJOBHS 3aJaud 3alUChIBaTh KPAaTKOE YCIOBUE, BBISBISATH HEAOCTAIONIME WU
n30BITOYHBIE JlaHHBIC, BBIOMpPATh 3aKOHBI W (HOPMyJbl, HEOOXOJUMBIE [UIl PpELICHUS, IMPOBOAUTH pacuéTbl M OLIEHUBAThb
PEATMCTUYHOCTD MOJIYyYEHHOTO 3HauUeHUs (PU3MYeCKOl BEIMUHMHBI,



pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh IMPH MOMOINM (U3WYECKUX METOJIOB, WCHOJB3Yys OMHMCAHUE MCCIEIOBAaHUS,
BBIJICIIATh IIPOBEPSAEMOE IPEANOI0KEHUE, OLEHUBATh IPABWIBHOCTb MOpPsAKa IPOBEACHUS MWCCIENOBaHUSA, JENaTh BbBIBOJBI,
HUHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBICHUH WM (PU3MYECKHX CBOWCTB Tel (M3ydyeHHe BTOPOTO 3akoHa HproToHa,
3aKOHA COXPAaHEHUS SHEPTHH, 3aBUCHMOCTh MEpHoJia KoJeOaHUH MPYy)KUHHOTO MasTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIMTY/Abl MaJbIX KoJi€OaHWM, NMPAMOJMHENHOE pacIpOCTPAaHEHUE CBETA, Pa3jiokKEeHHE OEIoro cBeTa B CHEKTD,
W3Y4YE€HHE CBOMCTB HM300pa’K€HUs B IUIOCKOM 3€pKaje M CBOMCTB M300pakeHUs IpeaMmeTa B coOuparolied JHH3e, HalltoJieHue
CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB W3JIyYEHHS): CAMOCTOSTENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrOo Habopa o0oOpymoBaHUA,
OTIHMCHIBATh XOJ1 OTIBITA U €T0 PEe3yIbTaThl, GOPMYIUPOBATH BBHIBOJIBI;

MIPOBOJUTH NPU HEOOXOJWMOCTH CEPUI0 NPSMBIX M3MEPEHMH, ONpenesssl CpeaHee 3HaueHHe U3MepsieMOl BeluduHbl ((PoKycHOE
paccTosiHue COOMPArOIIe TUH3bI), 000CHOBBIBAThH BHIOOP CIIOC00a M3MepeHus (M3MEpUTEIHLHOTO TPHOopa);

MIPOBOJUTH HCCIIEJOBAaHUE 3aBUCHMOCTEH (U3NYECKMX BEJIMYUH C HUCIOJIb30BAHHUEM MPSIMBIX M3MEPEHHH (3aBUCUMOCTbh MYTH OT
BpEMEHH MpPU PaBHOYCKOPEHHOM JBI)KEHHMU 0€3 HaualbHOW CKOPOCTH, Meproja KojebaHui MaTeMaTUYECKOTO MAasTHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXEHUsI CBETa OT YIJia MaJeHus U Yyrijla IpejoMJIeHUs OT yriia MaJieHus): TIaHUpOBaTh HCCIeA0BaHNUE,
CaMOCTOSTEJIBHO COOMPATh YCTaHOBKY, (PUKCHPOBATh Pe3yabTaThl NOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMUYMH B BUJE TaOJIUI U
rpauKoOB, 1eJ1aTh BBIBOJIBI [0 PE3YJIbTATAM HUCCIIEA0BAHUS;

IIPOBOJIUTh KOCBEHHbBIE MU3MEPEHUS (PU3UUECKUX BEIUYHMH (CpeAHsAs CKOPOCTh U YCKOPEHHE Tesla MPH PaBHOYCKOPEHHOM IBMKEHHH,
YCKOpPEHHE CBOOOIHOTO MaAEHUs, KECTKOCTh MPYKUHBI, KOIQOHUIMEHT TPEHUS CKOJIbKEHHs, MEXaHU4YecKas paboTa U MOILHOCTS,
4acToTa U MepHo KojaeOaHUi MaTeMaTU4YECKOro U IPYKUHHOIO MasiTHUKOB, ONITUYECKasl CUJla COOUpAIOIIE JIMH3bI, paJlMOAKTUBHBIN
(GOH): IMIAHUPOBaTh U3MEPEHUs, COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATh W3MEPEHMs, Clenys MNpeAIoKeHHON
UHCTPYKLIMHU, BBIUUCIATH 3HAYEHHWE BEJIUYMHBI U AHAIM3MPOBATH IOJIyYEHHBIE PE3yJbTaThl C YYETOM 3aJlaHHON IOTPELIHOCTH
U3MEPEHMUI;

coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH IIPpU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (HU3UUECKUX MOJeJeil: MaTepualibHas TOYKa, aOCOMIOTHO TBEPJOE TeNO, TOYECUHBIH
UCTOYHUK CBETA, Jy4, TOHKas JIMH3a, INIaHETapHasl MOJIeNIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO sJIpa;

XapaKTepu30BaTh MPUHLUIBI ASHCTBHUS U3Y4YEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB € ONOPON Ha UX OMMCAHUS (B TOM YHUCIIE:
CIMJIOMETpP, JATUYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMs, pakeTa, 3XOJOT, OYKH, IMEepUcKom, ¢oToanmapar, ONTUYECKHUE
CBETOBO/Ibl, CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), UCMONb3ysl 3HaHUS O CBOMCTBaX (PM3MYECKUX SBJICHUH M HEOOXOIUMBIE
¢bu3nyeckrne 3aKOHOMEPHOCTH;



HCIOJIb30BATh CXEMbl U CXeMAaTUYHbIE PUCYHKH U3Y4YE€HHBIX TEXHUYECKUX YCTPOICTB, H3MEPUTEIHHBIX TPHOOPOB M TEXHOJIOTHUECKUX
MIPOLIECCOB MPH PEHICHUH y4eOHO-TIPAKTHYCCKUX 334, ONTHYCCKUE CXEMBI IS TIOCTPOSHUS M300paKEHUH B IUIOCKOM 3epKalie |
coOuparoIeit JIMH3eE;

MPUBOANTH TPUMEPHI (HAXOIUTHh WH(OPMAIHIO O MPUMEPAxX) MPAKTHYECKOTO MCIIOIb30BaHUS (PU3MUYECKNX 3HAHUHM B TIOBCEIHEBHOM
KU3HU JUIsi oOecrieueHusi 0€30MacHOCTH MpU OOpalleHn ¢ MpudOpaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U
cOOII0ACHNS HOPM 9KOJIOTMUYECKOTO TIOBE/IEHUS B OKpYXKAIOUIEH cpene;

OCYILECTBIIATh MOMCK MH(poOpManuu (prU3nUecKoro cojaepkanus B VHTepHeTe, caMOCTOATENbHO (POPMYNIHpYs MOUCKOBBIM 3arpoc,
HaxXOJUTh IyTU ONPEACICHUA AOCTOBCPHOCTHU HOHy‘lGHHOfI I/IH(bOpMaIII/II/I Ha OCHOBC HMCIOIIUXCA 3HAaHUU H JOITOJIHUTECIBbHBIX
HUCTOYHHKOB,

HCII0JIb30BATh TPHU BBHINOJHEHUH Y4E€OHBIX 3a/JlaHUi HAay4yHO-TIONMYJSPHYIO JIUTEPATYpy (DHU3HUECKOTrO COAEp:KaHMs, CIPaBOYHBIE
MaTtepuaisl, pecypcbl cetu MHTepHeT, BianeTh NMpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MHGOpPMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

cO31aBaThb cOOCTBEHHBIE MHUCHMEHHBIE U YCTHBIC COO6HIGHH5[ Ha OCHOBE I/IH(l)OpMaHI/II/I U3 HECKOJBKUX HCTOYHHKOB (1)14314%01(01"0
COJCpKaHuA, HY6J'II/I"IHO MNpEACTABJIATE PE3YIbTAThI HpOGKTHOﬁ HIIN I/ICCJ'IeZIOBaTeJ'H)CKOI\/'I ACATCIIBHOCTH, IIpU 3TOM TPaMOTHO
WCIOJIb30BaTh M3y4YEHHBIA MOHATUNHBIA amnmapaT HM3ydaeMoro pasfena (U3UKH U COMPOBOXKAATh BBICTYIJICHHE IMpe3eHTalHel ¢
y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



