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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMA  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUMX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MpPakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OpPMHUpPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO 00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTUE HUX MHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (pyHAaMEHTaIbHBIX 3aKOHOB (PU3HUKHY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX Lene oOecreyrBaeTCsl pelieHneM CIEeIyIoMMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHHKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJaMU CaMOCTOSITEJILHOTO IUIAHUPOBAHMSI U NPOBEACHUSA
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus otBoauTcs 102 yaca B 10 kimacce (3 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MEpeueHb Ja0opaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
OPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB € YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcepuMeHTa W TEOPUM B MPOIECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBWKeHHE. [[BUKEHHME  MaTepUAIIbHOW TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC TIEpEeayHu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yIJIoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CUJbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEpPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBhili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIWIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHYTpEeHHEN SHEPIUH (TeMIIEpaTypbl) TeIa IpH TeIionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTh  3nekTpuueckoro mojs. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 2iiekTpuueckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. 11na3zma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN TNO, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOIABWXKYIIEeH Ccuibl. KOpoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEP)KATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «@dms3uka - 10» Ha ypoBHE CpeaHEro OO0IIero
obpazoBaHus (0a30BBIM yPOBEHB) JOHKHO OOECIEUHUTH JOCTHXKEHHE CIICAYIOIINX
JUYHOCTHBIX, METANpPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA yuyeOHOTo mnpeameTa «DPu3nKay JAOHKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBATHCA
c(OpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  YyOEXKICHWH,  COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO 0O0IlecTBa, pACIIMPEHUE >KU3HEHHOTO
ONbITa U OIbITA ACATEIBHOCTU B IIPOLECCE pPEaau3allid OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJIbHOM AEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM OOYYarollerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTUYECKUX U
JEMOKPATHUYECKHUX [IEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpEcax TIPa)kKIaHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHME B3aMMOJIEMCTBOBATH C COUUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU AESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JIOCTHUXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHUE K MHPY, BKIIOYAsl 3CTETUKY HAY4YHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IU4HbIM chepaM NpoPecCUOHANbHOMN AEITeTbHOCTH, B TOM YUCIe
CBA3aHHBIM C (U3UKOM U TEXHHKOH, YMEHHE COBeplIaTh OCO3HAHHBIM BBHIOOP
Oynyiel mpoeccuu 1 pearu30BbIBATh COOCTBEHHBIC KU3HEHHBIC JIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(Y3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJBTYpbl, OCO3HAHHUE TJ100aTBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXAIOUIEH Cpele HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpPEeHUE OMbITA JIEATEIbHOCTH SKOJOTUYECKON HAMPABICHHOCTH Ha OCHOBE
UMEIOLUXCS 3HAHUU 10 (pU3mKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HaHUE IEHHOCTHM HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (U3MKH OCYIIECTBIISATH MPOEKTHYIO U HCCIEN0BATENIBbCKYIO AESTEIbHOCTD
WHJUBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITCIILHO dhopMyIHpoBaTh u aAKTyaJIn3UPOBATh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEATh LIENU JICSITEIBHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUH HUX
JIOCTHIKCHMUS;
BBISBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX (PHU3HUECCKUX
SIBJICHUSIX
pa3pabarbiBaTh IUJIaH pEHICHUS MPOOJEMBbI C yU4ETOM aHaIM3a HMEIOIINXCS
MaTepUaIbHbIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH €SI TEIIbHOCTH;
KOOPJIMHUPOBATH U BBHITIOJHATH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarejabCKue J1eCTBHUSA.



BJIQIETh HAYYHOH TEPMHMHOJIOTHEH, KIIOUEBBIMH MOHATUAMU M METOAAMH
busnueckoil HayKu;

BJIa/I€Th HAaBbIKAMHU y4€OHO-UCCIIEIOBATENLCKON U MPOEKTHOM NEATEIbHOCTH B
ob0nactu (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IIOHUCKY
METOJIOB peUIeHHs 3a4ad (PU3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3TUYHBIX
METO/I0B ITO3HAHMS;

BJIQJETh BHJIAMH JIEATEIBHOCTH 1O TIOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpPIPETALNY, NPeoOpa3oBaHUI0O U TPUMEHEHHI0 B Pa3jIMYHbIX Yy4E€OHBIX
CUTyalUsiX, B TOM YUCIIE IPU CO3JaHUH YU€OHBIX POEKTOB B 00J1acTU (PU3UKH;

BBISIBIIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PElIeHMs, HAXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBAa CBOUX
YTBEpXKACHUM, 3a7]aBaTh IApAMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHUS 3aJa4ul pe3yibTaTbl, KpUTUUECKU
OLICHMBATh UX JTIOCTOBEPHOCTH, IPOIrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh H (OpPMYIUpPOBaTh COOCTBEHHBbIE 337aud B 00pa30BaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

yMETh IEPEHOCUTh 3HaHHUA MO (U3MKE B MPAKTUYECKYI0 00IacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OpPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE aTbTEepPHATUBHBIC PELLICHUS.

Pabora c nndopmanmueii:

BJIQJIETh HAaBBbIKAMHU MOJy4YeHUs WHGOpMaIMU (PU3UYECKOrO COJEpKaHUS W3
MCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYIIECTBIISTh TIOUCK, aHaJIu3,
CUCTEMATHU3allMI0 M HHTEpHIpeTaluio HHPOPMAIUU Ppa3IUYHbIX BHJIOB U (HOpM
IIPE/ICTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OpMALINH;

MCIIOJIb30BaTh CpeACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHUKAMOHHBIX TEXHOJOTUNA
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AI[MOHHBIX 3a1ad C
coOMmoacHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POpPMaMOHHON
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COACPKaHUS B PA3IUUHBIX (popMaTax ¢ y4€ToM
Ha3HaueHUs] MHGOPMAIIMU U 1IEeJIEBOM ayJAUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOopMy
NpEJICTaBICHUS U BU3YyaIU3all1H.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:
OCYIIECTBISATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH eATEIbHOCTH;



pacrno3HaBaTh MPEANOCHUTKA KOH(QIUKTHBIX CUTYalluil U CMATYAaTh KOH(IUKTHI,

pPa3sBEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

[OHMMAaTh M HCIIOJIB30BaTh NPEHMYLIECTBA KOMAaHIHOM W WHIAUBUIYAJIBHON
paboThI;

BBIOMpATh TEMAaTHUKy W METOJAbI COBMECTHBIX JCHCTBHHM € yd€TOM O0OIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JCSTENBHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHUPOBAaTh JEHUCTBHU 10 €€ IOCTHKEHHUIO: COCTaBIIATH IUIAaH JEHCTBHH,
pacrpenenartb poiaud ¢ Y4ETOM MHEHUH YYacTHHKOB, OOCYXIaTh pe3yJabTaThl
COBMECTHOH paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOI'0 yYaCTHUKA KOMaHbl B OOIIMH
pe3ynbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

peaiaraTtb  HOBBIE IIPOCKTHI, OLIEHUBATh HJIEU C IO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE TOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTu
GU3MKM W AaCTPOHOMHUM, BBISABIATH NPOOJIEMBbI, CTaBUTh U (OPMYJIHUPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSITENIBHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IUTAaH BBIMIOJIHEHUSI MpPaKTHYECKOW paboThl € Y4ETOM MMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHU;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuIMpsTh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHHI;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMeHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U MIPOSIBJICHUIO SPYIUIIMHU B 00J1aCTH (PU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIa/IETh HABbIKAMU MO3HABATEIbHON pedeKcun KaK OCO3HAHUS COBEPILIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;



MCIIONIh30BaTh TPHUEMBI pedIeKCUn JUTsl OIEHKH CHUTYyalldd, BbIOOpa BEPHOTO
peIIcHMS;

yMETh OIICHHBATh PHCKHM W CBOCBPEMEHHO NPUHMMATH pEIICHHS M0 WX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M apTyMEHTBHl JPYTUX TPU aHAINU3E PE3YJIBTaTOB
NEeSTEHHOCTH;

MPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTHI JPYIrUX TMpH aHAIW3€ pPE3yIbTaToB
TeSTEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKH.

B mponiecce mocTukeHUs TUYHOCTHBIX PE3yJBTaTOB OCBOCHHS MPOTPAMMBI TIO
dbu3uke 1 ypOBHS  CpeIHEro oOmiero o0pa3oBaHus Yy  OOydYarommxcs
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN WHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJCTh HAIPAaBJICHUS PAa3BUTHA COOCTBEHHOW 3MOIMOHAIBHOU Chepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJanTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEMJICHUE K JOCTHKCHHUIO IENH U
ycrexy, ONTHUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JIEWCTBOBATh MCXOAS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIFOYAIOIICH CIIOCOOHOCTH MOHUMATh AMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 TIPH OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COTIEPEKMBAHMIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTh BBHICTPAMBATh OTHOIICHUS C
JIPYTUMU JIIOABMU, 3200 TUTHCSI, IPOSIBIISITE HHTEPEC U pa3perniaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDHI

K xoniy o6ydenus B 10 kiacce nmpeaMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEPaX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIILHOCTH JIIOIEH;

YUYUTBHIBATh TPAHUIGI TMPUMEHEHUS HW3YYECHHBIX (DU3WYECKUX  MOJIETeH:
MaTepuaibHas TOYKa, MHEPIHAJbHAS CHCTeMa OTCuéTa, aOCOJIOTHO TBEPIOE TEIO,



WJICAUTbHBIN Ta3, MOJEIA CTPOCHUS Ta30B, JKUAKOCTEM M TBEPIBIX TEJN, TOUYCUHBIN
AIEKTPUYECKUH 3apsij] PU pelieHnn (PU3NIECKUX 3a71a4;

pacrio3HaBaTh (pU3MUYeCKue sIBJICHUS (IIPOILIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHMSI BEUIESCTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHEHHOE JBHKCHUE,
CBOOOHOE TAICHHE TEJI, ABMKEHUE TI0 OKPYKHOCTH, HHEPIIHS, B3aUMOJICHCTBUE TE,
mubdy3usi, OpOYHOBCKOE ABUKCHHE, CTPOCHHE JKUIKOCTEH ¥ TBEPIBIX TE,
U3MEHEHHEe 00BhEMa Tel MPU HarpeBaHWM (OXJIAKJICHHH), TEIJIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCAIMA, IUJIaBJICHUE, KPUCTAJIM3allUs, KUIEHUE, BJIAKHOCTH
BO3/1yXa, MOBBIIICHUE IABJICHUS ra3a Ipu €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBSI3b
MEXJYy IapaMeTpaMH COCTOSHMS Ta3a B M30MPOILECCax, OJICKTPU3ALMS Tell,
B3aUMOJICHCTBUE 3aPsi/IOB;

OTIMCBHIBATh MEXaHWYECKOE JBIKCHHE, HCIONb3Yysd (DU3NUECKHUE BEIUUUHBI:
KOOpJIMHATA, MyTh, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJIa, UMITYJIbC
TeNla, KUHETUYEeCKash HHEprus, NMOTEHIMajbHas DJHEPrus, MEXaHWYeckas palorTa,
MEXaHMUYeCKas MOIIHOCTh, NpPU OMNUCAHWU MPABUIBLHO TPAKTOBATh (HUIUUYECKUI
CMBICJI UCITOJIb3YEMBIX BEJIMYWH, UX 0003HAUCHUS U €IUHUIIBI, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMUYMHY C IPYTUMH BETUINHAMH,

ONMUCHIBATh HW3YUYCHHBIC TEIJIOBHIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHUS,
UCTIONB3yd (U3MUYECKUE BEJIMYMHBL: JaBJIEHUE Tas3a, TeMmIepaTrypa, CpeIHss
KMHETUYEeCKasi AHEPIrusi XaOTHMYECKOTO JBHXKCHHUS MOJIEKYJ, CpEeIHEKBaJApaTHUHAs
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUJIOTHI, BHYTPCHHSsA DSHeprus, pabora rasa,
KO3(pGUIMEHT TMOJIE3HOTO JICHMCTBHUS TEIUIOBOIO JIBHTATENIsA; IPU OIMUCAHHUH
MPaBWIBHO TPaKTOBaTh (U3UYECKUI CMBICT HCMOJb3YyeMbIX BEJIUYUH, UX
0003HAYEHUS U €IMHUIIBI, HAXOUTh (hOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (DU3UUYECKYIO
BCIIMYMHY C APYTUMH BEIIMUUHAM;

ONKCHIBATh M3YYEHHBIC JICKTPUUECKHE CBOMCTBA BEIIECTBA M AJIECKTPUUYECKHUE
SBJICHUS (TIPOLIECCHI), MCIOJB3YS (DU3UUYCCKHE BEIMYMHBI: IJICKTPUUYSCKUN 3aps,
ANIEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTh TOJIsl, MOTEHIMAJ, Pa3HOCTh IMOTEHIIMAJIOB,
MIPU ONMKUCAHUU MPABUIHLHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIOIB3YEMbIX BEIUYMH,
UX OO0O3HAUCHHWS M EIUHHUIIBI, YyKa3biBaTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYNHAMU;

aHaJM3UpPOBaTh (U3UYECKHE MPOILECChl U SBJICHHS, HCIOJB3YS (HU3NUECKUE
3aKOHBI M MPUHIUIBL: 3akKOH BceMupHoro Tsarotenus, |, 11 u |1l 3axkonsr HpioToHa,
3aKOH COXPAHECHHS MEXaHWYECKOM SHEPruH, 3aKOH COXPaHEHUS UMIYJIbCa, TPUHIIUI
CYyHEepHO3ULIMK CWUJI, MPHUHIUI PABHONPABUS HWHEPLUHAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUI0 CTPOCHUSI BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeaHel KUHETMYECKOM HSHEPrHM TEIUIOBOrO JIBMKEHHUS MOJEKYJI C aOCOMIOTHOM
TeMrepaTypou, NepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO



3apsiaa, 3akoH KynoHa, mpu 3ToM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BRIPAXKEHHE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MIPUHITUIIBI ICUCTBUS MAalIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MAaCHOTO HCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJHATh OKCHEPUMEHTHl 10 HCCIEIOBAaHUIO (U3MUYECKUX SBICHUN W
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHUH, IpPU 3ITOM
dhopmyHMpoBaTh NpodIeMy/3a1ady ¥ TUMOTE3y YYEOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOT0 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHBIE M3MEpPEHUs (DU3MUECKUX BEITUYUH, MPH
ATOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHMsS] W HCHOJIb30BATh H3BECTHBIC
METO/bI OLICHKHU MTOTPELTHOCTEN N3MEPEHMI;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXAY  (U3MUECKMMHM  BEJIIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHWI, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUPOBATH PE3YJbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BHJIEC
Ta0JIML ¥ TpaUKOB, JI€1aTh BHIBOBI 10 PE3YyIbTaTaM UCCIIEI0BAHUS;

coOnroaTh npaBuwia 0e30macHOro TpyJa MNpU MPOBEIECHUH HCCIEIOBAHUN B
paMKax y4eOHOro SKCHEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM W TMPOEKTHON
JESATENBbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaDOPAaTOPHOIO
000py1oBaHUs;

pelath pacu€THbIC 3a7a4 C BHO 3a/1aHHOM (PU3UYECKON MOJIENbIO, UCTIOIb3YsI
¢u3nueckrue 3aKOHbl M MPUHLUIBI, HA OCHOBE aHajW3a YCJIOBMS 3a/ladyll BBIOMPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PM3HMUECKUE BEJIUYMHBI U (DOPMYJIIbI, HEOOXOAUMbIE
Uisl €€ penieHusi, MPOBOJAUTh pacUYEThl M OLEHUBATh PEAIbHOCTh MOJYYEHHOIO
3HaYeHUs] PU3NUECKON BEJIMYMHBI,

peliaTh KaueCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LEMIOYKY PACCYKJICHHH C ONOpOM Ha M3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(buznyeckue sBJICHUS;

MCIIOJIb30BaTh MPHU PEIICHUH YYeOHBIX 3a]ja4 COBPEMEHHbIE MH(DOPMAIMOHHbIE
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPUPOBAHMS, WHTEpIpETalMM W MpPeICTaBICHUS
y4eOHOH ¥ Hay4YHO-TIONMYJSAPHON HH(POpMAlUM, TIOJYYCHHOW U3 Pa3INYHbIX
MCTOYHHUKOB, KPUTUYECKHU aHAIM3UPOBATh MOJYy4aeMylo HH(pOpMaIuio;

OPUBOJUTH MPUMEPHI BKIIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHU;

MCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU IS
oOecrieueHuss 0€30MacHOCTH TpPH OOpalleHWHW C MNpUOOpaMU M TEXHUYECKUMU



YCTPOUCTBAMH, JJISi COXPAHEHHS 370POBbS U COOJIOICHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYMNIE C BBINOJIHEHUEM pPA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, pPAIMOHAIBHO PpACHpENeNsITh OO0S3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHJAPTHBIX CUTYaAllUSIX, AJICKBATHO OIICHUBATH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.
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» ®usuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox penaknueit

[TapdentbeBoit H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenienue

METOIUYECKHUE MATEPHUAJIBI I YYUTEJIA

O®uzuka 10 I'.A. Msakuwes, b.b. Byxosues, B.M. Uapyrun. ba3oBblii u

npodmibHbINA ypoBHU. MockBa «IIpocBemenne» 2011.

«Coopnuk 3ama4 1o ¢usnke» A.Il.PpiMkeBud, [1.A.PriMkeBru. MockBa

«ITpocsemenue» 2010 r.

«Kontponbhbsie padoTsl no ¢pusuke 10-11 kmace». A.E.Mapon, E.A.Mapos.



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

«IIpocsemenue» 2011 r.
TemaTtnueckre KOHTPOJIBHBIE U CAMOCTOSTENIbHBIE pA0OTHI 10 PU3UK

O.U.I'pomuena 10-11 knace. «9x3amen» 2012 r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/28/
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