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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHSI OCHOBHON 00pa3oBaTeNbHONU Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu Odenepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBaTreibHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameramMu. B Hel
OIIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETOo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI IO rojlaM O0yUEHUS;

e cojepkaHue yaeOHoro npenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IKompHbIN Kypc GU3HKH — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAessseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX Pa3lesioB (DU3WKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0OBeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMAIa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe O00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIH30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
INPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O MPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJIX0JI B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUd SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (HU3UKM — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHUYECKUX
pakTUYECKUX padoT. BhlfeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUIsi KOHTPOJII W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIE 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
XKU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEIM U1 CUTyallud IpaKkTUKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpeIMETHOro0 KabuHeTa (UM3MKM WM B YCIOBUSAX HMHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OO0OpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMe mo (Qpu3uKe YUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCIICIOBAaHMUSI U3y4aeMbIX SIBICHUA W  TPOIECCOB, OMIUPHUECKHX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca U CTpEMJICHUS OOy4YaAOMIMXCA K HAay4HOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENLCKOrO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHS KaK pe3ysibTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJb30BAHHEM
bu3HYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poind (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTmxeHne 3TUX lenei o0ecrednBaeTCsl pelIeHHeM CIEIyIoMMX 3a7ad B

npolnecce U3y4eHus Kypca GU3NKH Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



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

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3faHue pU3NUecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNICHNUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJII Pa3BUTHUSI YMEHHU MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX W
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hHU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUU. [ paHUIBI TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHajioroBble ¥ I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaibHOW TOUKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPAUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUsS, MyTH U TMepeMElICHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKEHHE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, ITPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapyKa B BI3KOU JKUIKOCTH.

N3yyenue aBuxKeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeidi  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmumueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUS U cuiia TpeHus nokosi. Koagduiuent tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPIOIO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM IJIOCKOCTH.



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

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvt coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Teja), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOUW YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas SHEpPIus YIIPYyro
nedbopmupoBaHHoi — npykuHbl.  [loTeHlManpHas  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpAHEHHUSI MEXaHUYECKOW SHEPTHM.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHH4eCcKre yCTPOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI Tra30B, XUJIKOCTEU H
TBEPJBIX TEI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [locTtosiHHas ABoraapo.

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



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMsS dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OnwITHl, AOKa3bIBAIOIIAE TUCKPETHOE CTPOEHHE BeliecTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTpUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEalbHOro  Tra3a. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT Moie3HOro
nericTBus TemioBord MammumHbl. [{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpPruy Tejla MPU COBEPIICHUH PAaOOThI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHYTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMNBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcalus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBieHue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenune HarpeBaHus U IUIABJICHUSI KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAaaoB. IIpOBOOHMKH, IUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH KynoHna. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3nekTpuueckoro mojs. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoieiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JICKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHune 3meKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TAapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHoCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYUYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TMO/I, TabBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienue amexTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUU.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nyeckas BEIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboa, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeidb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBATEIIbHbBIC npuOopBbI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA NIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh TOCTUKEHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yUeOHOro npeaMera «Pu3nKa» T0TKHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA W OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UILIMKM 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKUX TyMaHUCTUUECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3aIINY;

YMEHUE B3aUMOJEHCTBOBATH C COIMAIIbHBIMA MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS



chOpMHPOBAHHOCTh POCCHICKOM rpa)XXJaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3MA;

[IECHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero (pU3nyecKoi HayKe;

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEC K pa3iu4HbIM cdepaM MpodhecCUOHATBHOW NEATeIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIIECTBJICHHUE JICUCTBUN B OKPYKAIOIIEH CpeJle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacuIupeHrue OmbITa JAEATEbHOCTU HKOJOTHMYECKON HampaBiIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3UKE;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU ~ OCYIIECTBIISITH  MPOEKTHYHD U HCCIEI0BATEIIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jiornueckue aeicTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONPEAETATh LENU JEeATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKCHHUS,

BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHBOpPEYMsI B paccMaTpUBaeMBbIX
(U3NYECKUX SIBICHUSAX;

pa3pabarbiBaTh IUIAaH pELIEHHs MPOOJEMBbl C YYETOM aHAIU3a UMEIOIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUSX  PEAJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

Bba3oBble uccienoBareabckue A€l CTBUS:

BJA/I€Th HAYYHOM TEPMHMHOJOIMEH, KIIOUYEBBIMU IMOHATHSAMU U METOJAMHU
bu3nUecKoil HayKH;

BJIa/ICTh HAaBBIKAMH Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJACPKaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJI0B IO3HAHUS;

BJIAQJ€Th BUAAMU JIEATEIBHOCTU IO IMOJIyYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 W TPHUMEHEHHIO B PAa3IMYHBIX YYeOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajJauy,
BBIIBUTATh TUINOTE3Y €€ pEeleHHs,, HaXOAUTh apryMEHTbl JUIsl JOKa3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UpOBaTh TOJYYCHHBIE B XOJE pEUICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYIUPOBaTh COOCTBEHHBIC 3a7ayd B 0Opa30BaTEILHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4Ye€HUs MHPOpMAIUU (PU3UUECKOrO COJIEp)KaHUs U3

UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH IOUCK, AaHAU3,



CHUCTEMAaTH3allMI0 ¥ HWHTEPIPETAlNi0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
IPECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMALIHH;

UCTIONB30BaTh  CpeACcTBa  MHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aI[MOHHBIX
3ajady C CcOONIOAEHHEM TpeOOBAaHMM DJPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcocOEpexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJICpX)aHHWS B Pa3IHYHBIX (dopMaTax c
yu€TOM HazHa4YeHHsI MHPOPMAIIUHU U [ETICBOW ayJTUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBICHUS U BU3yaTU3alllu.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYLIECTBJISITh  OOIIEHHME Ha Ypokax (HU3MKM W BO BHE-ypOUYHOU
NEeSATEIbHOCTH;

pacno3HaBaTb NPEANOCBUIKM  KOH(MDJIMKTHBIX CUTyallddi W  CMsSIr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTh CBOK0 TOUYKY 3PEHHs C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN KAKJOTO WIEHA KOJUIEKTUBA;

OpUHUMATh 1[EJId  COBMECTHOM  JeATEIbHOCTH, OpraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA TO €€ IOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHMKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh HJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IOBEAEHUE B PAa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEITEIHLHOCTh B 00JIaCTU
(GU3UKM W aCTPOHOMUH, BBISBJIATH MPOOJEMBbI, CTaBUTh M (POPMyIUPOBATH
COOCTBEHHBIE 3a/1a4M;



CaMOCTOSATEIILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS TPAKTUUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OIIEHKY HOBBIM CHUTYallUsM;

pacuIMpsITh paMKH y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBATh €ro, Oparh Ha cels
OTBETCTBEHHOCTh 32 PEIICHHUC;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHUBBI B NESTCIHHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM;

BJIAJCTh HABBIKAMHM  TO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIACMBIX JIEUCTBHA W MBICIUTCIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBAHUIA;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CHUTYyaIlul, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH PEUICHUS IO HUX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHaIHW3e pPe3yJbTaToOB
NEeSTeIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHThl JPYTHUX TMIPU aHAIU3E€ pe3yJIbTaToOB
NEeATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce nocTikeHUs JTUYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPE IO Iar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CTOCOOHOCTh ITOHUMATh CBOE YMOIIMOHATILHOEC
COCTOSIHUE, BUCTh HANpPABIIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAILHON CepHI,
OBITh YBEPEHHBIM B ce0e;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aIanTHUPOBATBCI K
HYMOIMOHAIEHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUAIOIICH CTPEMJICHUE K JOCTIKCHHIO TEIHN U
yCcrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;



HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIpYTUX, YYUTHIBATH €ro MpH OCYIIECTBICHUH OOILIEHHsS, CHOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITUXCSI YMCHHUIN:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

VUYUTBHIBATh TPAHMUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
MaTepHuaibHas TOUKa, MHEepIMaIbHasl CUCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIIO,
UJCaJbHbIN ra3, MOJEIN CTPOEHUS T'a30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pelIeHnH (PU3NYECKUX 3a/1a4;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHUE TeJ, IBWIKEHHWE 10 OKPYXHOCTH, HHEPIIHS,
B3auMOJIeHcTBUE Tel, U dy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, IUIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JTaBJICHUS ra3a Mpu €ro HarpeBaHuM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECCax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIMOJb3Yys (U3UYECKHE BEJIMYUHBI:
KOOpAMHATa, MyTh, MNEPEMELIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MEXaHU4YeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH ONMUCAHWW TPABUIHHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYUH, UX OOO3HAYCHHS] M €IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIE TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Yyd (U3WUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KHMHETHUYECKasi PHEPTysl XaOTHYECKOTO JBIDKCHHUS MOJICKYJI, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PHUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIOIB3YEMBIX BEIWYWH, HUX



o0O3HAaUeHUsS W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUYNHAM;

ONMCHIBAaTh N3YUYEHHBIC JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIE, HANPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3WUYECKHA CMBICT HCIIOIh3yEMBbIX
BEITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMU;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3MUECKHE
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUpHOTO TsroTreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3UIUA CHJ, TPUHIUII PABHONPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHSI BEILIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW 3HEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnnuyarh CIOBECHYIO
GbopMyJIUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE U YCJIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHU, MPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3WYECKUMHU  BEIMYUMHAMU  C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHHUH, MPU STOM KOHCTPYUPOBATh YCTaHOBKY,
buKCUpoOBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMUH B
BU/JIe TaOJIUIl ¥ TPpaUKOB, J€NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0BaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCICAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCJIOBHUS 3aJ1auu



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BBICTPAUBATh JJOTUYECKH HEIMPOTUBOPEUHUBYIO
LENOYKY PacCyX JCHUW C ONOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
MH(POPMAILMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS Yy4€OHOW W HAyYHO-TOMYJISIPHOM MH(pOpMalUy, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALINIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOIIIOJICHUSI HOPM SKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHne C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHIbl, PALUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUTAHUPOBATh JIEATEIHLHOCTh B HECTAHJAPTHBIX CUTYaIllMsIX, aJC€KBATHO OLEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIITIHI B PEIICHNE PaCCMaTPUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3MKa U METO/Ibl HAYYHOTO ITO3HAHUS 2 0 0 hitps-//m.cdsoo.rw/7f4 1672
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaritica > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammica 7 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f4 172
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 ) bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBI TEPMOAMHAMITKH 10 ! 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny 24
Paszpnen 4. JIEKTPOIMHAMUKA
bubmuoreka [JOK
4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecTBo JJIeKTPOHHBbIE
Ne 4acoB ugposbie
Tema ypoka wipp
n/n oOpa3oBaTesibHbIE
Bcero
pecypcbl

| dusnka — Hayka o npupojae. Haydnsie 1 bubmuoreka [JOK
METO/Ibl TO3HAHUS OKPYXKAOLIETO MUPA https://m.edsoo.ru/ff0c32e2
Poine 1 MecTo pu3uku B

) (hopMUPOBaHUM COBPEMEHHOI Hay4HOI 1 bubnmoreka [JOK
KapTUHBI MUpPA, B MPAKTUYECKOM https://m.edsoo.ru/ff0c33e6
JIEATEIIbHOCTH JIIOJIeH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIHPHOCTH MEXaHHYECKOTO 1 bu6mmoreka [IOK
nBuxkenus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE TIpsiMONIUHEHOE | bubnnoreka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE IPSIMOJIMHEHOE 1 bubnnoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢

6 CroOoaHoe majieHre. Y CKOpeHue 1 bu6mmoreka [IOK
CBOOOIHOTO ITaJEHUSA https://m.edsoo.ru/ff0c39cc

. Kpuponuneiinoe aBuxenue. Jprxenne | bubmuorexa [JOK
MAaTEepHAIIbHON TOYKH 1O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOocuTenbHOCTH ["anunest.

8 HNuepunanbHbIe CUCTEMBI OTCUETA 1 bubmmorexa [TOK

ph . ' https://m.edsoo.ru/ff0c3bed
IIepBe1it 3ak0oH HproTOHA
Macca Tena. Cuna. [IpuHnumn
9 CYNEPIIO3UIIUHN CUIT BpTo Ol 3aKOH 1 bubmorexa HOK
yHep t ' P . https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepranbHOM TOUKU

10 Tpernii 3axkoH HproTOHA 1151 | bubnnorexa [JOK
MaTepHaIbHbBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cumna

11 TsokecTH. IlepBas kocMuueckas 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuumeHT Tpenus.

P b P Butmmorexa [OK

13 Cuiia conpoTUBIICHUS NIPU ABUKEHUU 1

TCJ1a B X)KUAKOCTHU HUJIM Ia3c

https://m.edsoo.ru/ff0c376
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14

[TocrynarenbHOE U BpaljaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO TEla.
MowmenT cuibl. Ilnedo cunel. YcioBus
paBHOBECHUSI TBEPIOTO TeNa

bubnmoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE BHKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sHeprust MaTepuagbHON
Touku. Teopema 00 H3MEHEHUH
KMHETUYECKOU SHEPrUu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

ITorennuanbHast SHEPIUs.
[TorennmanbHast SHEPTHUS YIIPYTO
Nne(OPMUPOBAHHOMN NPY>KUHBI.
[TorennmansHast SHEPTrUs Teja BOIU3U
MMOBEPXHOCTU 3eMIIH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnuanbpHble ¥ HEMOTCHIIMATBHBIC
cuiibl. CBsA3b paboTHI
HETIOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOH SHEPTHU CHCTEMBI TEIl.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPIrun

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopuas padota «VccienoBanue
CBs3H1 pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPTHH Tella Ha
MIpUMEpPE PACTHKEHUS PE3HHOBOTO
KTyTa»

20

21

22

23

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KHMHETHYECKOi Teopuu. bpoyHoBCcKoe
newkenue. duddysus

XapakTtep ABUKEHUS U
B3aMMO/ICHCTBHS YaCTHUII BEIICCTBA.
Mopenu cTpoeHus Ta30B, JKUJIKOCTEN U
TBEPABIX TEI

Macca MOJICKYIIL. KoauuecTtBo
BemectTBa. IloctosHHas ABOFB.I[pO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

24

TennoBoe paBHOBecue. Temneparypa u
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e€ usMmepenue. lllkana remneparyp
Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TemiepaTypa Kak Mepa
26 CpelHEe KUHETUYECKON SHEPTUun bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MeunaeneeBa-Kianeiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas padorta «/ccnenoBanue
28 3aBUCHUMOCTH MEXIy lTapamMeTpaMu
COCTOSIHUSI Pa3peKEHHOIO ra3ay
29 M3omporieccel B HaeabHOM Ta3e U UX bu6mmoreka [JOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
Bnyrtpennss sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U
30 crocoOb! e€ n3menenus. Konmuectro bubnmoreka [JOK
TeIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO HUJEAIbHOTO
rasa
31 Buael Terionepenaun Eubmiorexa IOK
https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
bubmuoreka [JOK
32 KonuuecTBo TEMI0TH NpH
. https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AauabaTHbIi poiecc
13 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €0 bubnuoteka [JOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
34 HeobOpaTtumocTs Mpo1ieccoB B MpUpoOIe. bubnmnoreka [JOK
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
15 [Ipunuun nevictus u KIIJ[ rernnoBoit bu6mmoreka [JOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT{
37 DKosornyeckre npoodaemMbl
TETUIOHEPTETUKHI
18 O6o6matomuii ypok «MomnekynspHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMHIKIY https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexkymnsapras ¢puzrka. OCHOBBI bubmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKI
40 [TapooGpa3oBanue U KOHIEHCAITHS. bubmmorexa LOK

https://m.edsoo.ru/ff0c63b6
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Hcnapenue u xunenue

AOCONIOTHAS U OTHOCHUTEILHAS

bu6mmoreka [IOK

41 BJIAXXHOCTH Bo3ayxa. HacwIeHHBIN
Ayx - https:/m.edsoo.ru/f0c64ds
nap
Teépnoe Teno. Kpucramimyeckue u
4 amopdHbIe Tena. AHU3OTPOIHS bubnmoreka [JOK
CBOWCTB KpHUCTaLIOB. Kuakue https://m.edsoo.ru/ff0c6510
kpuctajuibl. COBpeMEHHbBIE MaTEPHAITBI
[lnnaBnenue n KpUCTATUIU3ALIMSL.
43 V nenpHas TEINIOTA IJIaBICHUS bubmmorexa LIOK
A ) https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmuoreka [JOK
44 VYpaBHeHUE TEILIOBOro Oaianca
p https://m.edsoo.ru/ff0c6820
DiexTpu3anus Tell. DIeKTPUIECKUN
45 3aps TpI[Ba BH/JIA DJICKT I/:IIZCKI/IX bubmorexa HOK
PAL. A p https://m.edsoo.ru/ff0c6becc
3apsJI0B
IIpoBOAHUKH, JUDIEKTPUKHA U
46 H(I))JI OBOJIHUKH 3aK(I:H COXPaHEHUs bubmnorexa [IOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneiicTBue 3apsioB. 3aKoH
47 Kynona. TouedHbIN dJIeKTpUISCKUI bubmnorexa [IOK
YIIoHa. P https://m.edsoo.ru/f0c6eed
3apsn
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
48 nosis. [lpunHnun cynepno3unuu bubnunoreka [JOK
JIIEKTPUYECKUX MoJeH. JInuuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noist. Ilorennuan. PasHocTh bubnmorera [TOK
) ' https://m.edsoo.ru/ff0c6£00
MOTEHIINATI0B
[TpoBOIHUKY U AUDIIEKTPUKH B
50 DJIEKTPOCTATUYECKOM MOJIE bubmmorera [TOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IPOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnexrpoéMrocth. Konaencaro
P A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIeHCcaTopa. DHEPTHA 3apsKeHHOTO bubmmorera [TOK
A pa- P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCAaTopa
53 JlabopaTtopHas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIMIT NENCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOIMMPOBAJIBLHOI'O
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https://m.edsoo.ru/ff0c72c0

amnmapara, CTpyMHOro IpHHTEpA.
DnexTpocTaTHYecKas 3aluTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[TocnemoBarenbHOE, APALICIBHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHHUKOB.

Jlaboparopuas padota «3yueHue
CMEIIAHHOTO COCTUHCHHS PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

58

59

60

PaboTa 1 MOITHOCTb AJIEKTPHYECKOTO
Toka. 3akoH Jxoyns-Jlenna

3akoH OMa /715 TOJTHOM (3aMKHYTOM)
anekTpudeckon nemnu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenue DJ]C ucTouyHMKa TOKA U
€ro BHYTPCHHETO CONPOTHUBIICHHS

DneKTpOHHAs! TPOBOJAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS] METAJIIOB OT
Temreparypbl. CBEpXIPOBOIMMOCTh

ONEKTPUUECKUN TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TonynpoBoiHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBoAuMOcTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBogHUKOBBIE
npubopsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DNeKTpUUECKU TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
DNeKTpOTUTHYECKAs THCCOIHAIIHSI.
DNeKTpon3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

64

DNEeKTpUYECKHUI TOK B razax.
CaMOCTOSTEIbHEIN U
HECaMOCTOSITENbHBIN pa3psax. MosHus.
IInazma

DnexTpuueckue mprudopsl 1
YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuna TeXHUKN
0e30macHOCTH

bubnmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubnmoreka [JOK
https://m.edsoo.ru/ff0c86fc
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65 O6o06maromuit ypok | bubnmoreka [JOK
«INEKTPOIUHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«Quekrpocraruka. [TocTosHHBIM bub6nuorexa [IOK

66 . 1
3JEKTpUYeCKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Peszeprubiil ypok. KonTpoasHas pabora 1 bubmuoteka [JOK
1o Teme "DyeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600maronmii ypok 1 bubmmorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmon

penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTenbCcTBO

«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

X NN A WD

e

KnaccHas gocka ¢ HabopoM NpUCIOCOOJIEHUM Al KpeIuieHUs
Ta0JINL, TOCTEPOB U KAPTUHOK

MynbTUMEIUINHBIN ITPOEKTOP

OKCIO3ULIMOHHBIA 3KpaH

Kommbrorep

Ckanep

[IpuHTEp nazepHbIn

YyeHnuecKkue JBYyXMECTHBIE CTOJIBI ¢ KOMIUIEKTOM CTYJIBEB

[kadb! a1 XxpaHeHUs] y4eOHUKOB, TUAAKTUYECKUX MAaTEPUAIIOB, TOCOOUI 1
Ap.

Hab6ops! mpeiMeTHBIX KapTHHOK

JIeMOHCTpallMOHHBIN TPEYTOJIbHUK, JINHENKA, [IUPKYJIb.



