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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON pabouell mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbI Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TaKXKE YUYHTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (DU3HMKHU: JTUUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pU3UKEBKIIIOYAECT:

e IJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (pM3MKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®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 Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pasienoB (U3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM 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 OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUeckue Teopuu (GopMHUpOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACUYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenoB. i KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHere (Qu3MKU JTOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITITIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAeT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKUX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e popMupoBaHuEe HHTEpECa M CTPEMIICHHS OOYYalOIIMUXCS K HAydHOMY
U3YYCHUIO TPUPOJIbI, Pa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TIPEJCTABICHUI O HAYYHOM METOJC IMO3HAHUSA M (POpMHUpPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

o hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJIb30BAaHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TIPEACTABICHHA O pONM (U3MKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIoNNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;

e popMUpOBaHHME YMEHUNW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

¢ OCBOCHHME CIIOCOOOB pEIIeHHUS pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e IOHUMaHHE (PUBMYECKUX OCHOB W MPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCJIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpOBHE CPEIHEro OOIIETro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 kmacce — 68 yacoB (2 yaca B Henmenmo). Kypc «Pemenue 3anay no Guzuke»
pa3paboTaH AJid paclIMPEeHUs] BO3MOXKHOCTEH B M3y4YeHHH (DU3MKU, B YACTHOCTHU
JUISl peLIEHUS 3a/1a4 MOBBIILIEHHOMN CII0KHOCTH.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

duznka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUSA OKPYKAKOLIErO MUPA.
Ponp »kcriepuMeHTa M TEOpUM B IIPOLIECCE IO3HAHUA IPUPOJBL. OKCIIEPUMEHT B
¢busuke.

MonenupoBanue (QU3NYECKUX SBIEHUH U TpolrieccoB. HayuyHble TuUMoOTE3bI.
®dusnyeckue 3aKOHbl M TEOpUU. ['paHMIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u Mecto ¢pu3uku B popMHUpOBaHUM COBPEMEHHOW Hay4YHON KapTHHBI MUpA, B
IIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABMKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO  JBUKEHHS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienue, CKOpoCcTh (CpefHsIE CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOpEHHE MaTepuajbHOW TOUYKH, HUX TMPOEKIMHM HAa OCH CHUCTEMbl KOOPJIMUHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE U PpPaBHOYCKOpPEHHOE TMPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, ITyTHU U MEPEMEIICHUS MaTepUaIbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHue. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonunenHoe nsmxeHue. [[BUKEHHE MAaTEpUAIIBHOM TOUKHU IO OKPYKHOCTH C
MMOCTOSIHHOM T10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAs CKOPOCTh. [lepron
1 yactoTa oOpainieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuyeckre ycTpoNCTBa U MPAKTHUYECKOE MPUMEHEHUE: CIUAOMETp, JBUKCHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogens cHuCTEMBI OTCYETA, WUIIOCTPAIUS KUHEMATUYECKUX XapaKTEePUCTUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue paBwkeHUss Tema, OpOMIEHHOTO TIOA VYIJIOM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HanpasneHnue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHnne HEPAaBHOMEPHOTO MBUXKEHUS C IENbI0 OMNPENEICHUs] MIHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY IIYTAMH, HPOWICHHBIMM TEJIOM 34
MOCJIEN0BATEIBHBIE PABHBIE POMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHX)KEHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn otHocuTenvbHOCTH ['amunes. Ilepsei 3akoH Herotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. IlpuHiun cynepno3unnu cuil. Bropoi 3akoH HeroToHa 1t
MaTepuagbHOU TOUKU. Tpernil 3aKkoH HproTOHA 111 MarepuaibHbIX TOYEK.

3akoH BceMupHOTro TsAroteHus. Cuna tsbxkectu. [lepBast kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl TpeHusi (mokosi, cKoJibkeHus, kaueHusi). Cuna Tpenus. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKEeHUS U cuia Tperus nokosi. Kosddurment tpenus. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TEJA B )KUIKOCTHU UJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJITbI OTHOCUTENIBHO OCH BpaiieHus. [limedo cumbl. Y caoBUs paBHOBECUSA
TBEPAOTO TEJIA.

TexHuyeckre yCTpoWCTBA M NPAKTHUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME UHEPIUN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CrioxeHune CuiL.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiuu.

HesecomocTts. Bec Tena npu yckOpeHHOM noAbEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pa3iie, OT uX JAedopManuu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonst coxpanenus 6 mMmexanuke



NMiynbc MatepruanbHON TOYKH (Tea), CHCTEMbl MAaTEPUANIBHBIX TOYeK. Mmysbe
CWIBl WM HW3MEHEHHE HMIyJbca TeJa. 3aKOH COXPAaHEHHs] HMMIYJbca. PeakTHUBHOE
JIBIKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass oHeprus MmaTepuanbHOM TOukd. Teopema 00 U3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[lorenuuanbHas sHeprusa. IloTeHumanbHas sHeprus ynpyro aehOpMHUPOBAHHOMN
npyxusbl. [loTeHIManbHas s3HEprus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HENMOTEHUUANbHbIE CUIbl. CBs3b PAOOTHl HEMOTEHLIUAJIBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOM SHEPIUM CHCTEMbl Te€l. 3aKOH COXPaHEHHUS
MEXaHWYECKON IHEPTUH.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIIED,
IIPY’KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE 1BUXKEHUE.

[lepexon moTeHMANbHON YHEPTHH B KHHETUUECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyenue aOCONIIOTHO HEYIPYroro yjaapa € IOMOMIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOM PHEepruu Teja
Ha [IPUMEPE PACTKEHUS PE3UHOBOIO XKIYTa.

Pa3znes 3. MousiekyasipHast pU3MKa U TEPMOJUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep JBUKEHUS H
B3aMMOJECHUCTBUA YaCTUI] BellecTBA. MoOJIeIn CTPOCHUS Ta30B, KUAKOCTEH W TBEPIBIX
TeT U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX Mojelieil. Macca u pa3mepbl
Mozekyi. KonnuectBo BemiectBa. [locTtositHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogenpy upeanbHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KMHETHYECKOU
TEOPHH UCATBHOTO Ta3a. AOCONIIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KUHETUYeCKOU
SHEPrUM TEIUIOBOTO ABMKEHUs 4dactull ra3a. Illlkama temneparyp KenbBuna. ['a3oBbie
3akOHbl. YpaBHeHUe MeHnneneeBa—Knaneiipona. 3akon [lanpToHa. M3ompoueccsl B
HJIeaJIbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHne
M30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.

Texaudeckue ycTpoicTBa M MPAaKTHYECKOE MPUMEHEHUE: TEPMOMETD, bapoMeTp.

Jlemoncmpayuu



OnbIThI, JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpaduu MOIEKYI
OPTraHUYECKUX COCIUHECHUMU.

OnbIThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOACHCTBUSL.

Mopens, HIUTFOCTpUpPYIOLIas MPUPOLY AABICHHUS T'a3a HA CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOIIWE  YPABHEHHE  COCTOSIHUS ~ HJICAIBHOIO  rasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIIACCHOM KOMHATe Ha OCHOBE M3MEpEeHUil 00BhEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEW.

HccenenoBanue 3aBUCHMOCTH MEXIY MapaMeTpPaMU COCTOSHHS Pa3peKEHHOIO
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmonnHamuueckass cucTteMa. BHYTpeHHsAsT DSHEprus TEPMOJMHAMUYECKOU
cucteMbl U crnocoObl e€ u3meHeHus. KommuectBo TemnoTsl M pabota. BHyTpeHHss
SHEPrUs OJHOATOMHOI'O MACAJIBHOIO ra3a. Bubl Teronepenadn: TEIIONPOBOIHOCTD,
KOHBEKLUS, U3ITyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTD BellecTBa. KonnmuecTBo TEIIoTsl IpU
TeIIonepeaaye.

[lonsitue 00 anumabatHoM mpouecce. llepBblii  3aKOH  TEPMOJMHAMUKH.
[IpumeHeHne mNepBOro 3aKOHA TEPMOJAMHAMUKHM K u3omponeccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtumMocTh Po1IECCOB B IPUPOJIE.

TeruoBble MamuHbl. [IpuHUOMINBI A€CTBUS TEMIOBBIX MamuH. [IpeoOGpazoBanus
SHEPrUd B TEIUIOBBIX MamMHaX. KospdHUIMEHT Mone3Horo AeMcTBUS TEIIOBOM
MamuHbl. [ukn KapHo u ero xko3ddUIMEHT MOJIE3HOTO JEHCTBUA. DKOJIOTHYECKUE
pOo0JIEMBI TETIJIO3HEPTETUKH.

TexHuyeckue yCTpoMCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHeHre BHYTpEHHEH 3HEPruM Teja MPU COBEPIICHUH padOThI: BBUIET MPOOKU
13 OyTBUIKK TIOJ ACHCTBHUEM CHKATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpaIus).

N3menenune BHyTpeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.

OnsIT M0 aAnabaTHOMY PaCHTUPEHUIO BO3TyXa (OMBIT C BO3IYIITHBIM OTHHBOM).

Monenu mapoBod TypOWHBI, JABUTATENs BHYTPEHHETO CrOpaHHs, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eewyecmea. Pazoevie nepexoovt



[TapoobpazoBanue u KoHaeHcanusa. Vcmapenue w kumenne. AOCONIOTHAsS U
OTHOCUTEIIbHAsA BJAXHOCTh BO3Ayxa. HaceimeHHsld mnap. YaenpHas TemioTa
napooOpaszoBaHus. 3aBUCUMOCTh TEMITEpATypbl KUTICHUSI OT JIaBJICHHUS.

TBépnoe Teno. Kpucrammueckue u amopdHble Teaa. AHHU30TPOIUS CBONCTB
kpuctamwioB. JKugkue kpuctauibl. CoBpemMeHHble Matepuanbl. [liaBiaeHue wu
KpUcTayuH3aIys. Y AebHas TerioTa miaBieHus. CyOaumanus.

VYpaBHeHue TEII0BOTO OanaHca.

TexHU4eckre YCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: TUTPOMETp |

IICUXPOMETP, KAJIOPHUMCETP, TCXHOJIOTHUHU IMOJYUCHUSA COBPCMCHHLIX MAaTCpHUAJIOB, B TOM
4qUCJIC HAHOMATCPHaJI0B, 1 HAHOTCXHOJIOI'HH.

Jlemoncmpayuu

CBolCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.
JleMOHCTpanusi KpUCTaIOB.

Vyenuueckuii sxcnepumenm, nabopamopsie pabonul

N3MepeHne OTHOCUTENBHOW BIIAXKHOCTH BO3yXa.

Pa3znen 4. DjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tell. JJIEKTpUYecKui 3apsi. [Ba BHAa 3IEKTPUUYECKUX 3apsiioB.
IIpoBOOHMKH, NUAJIEKTPUKHA U MOJYHIPOBOJHHUKUA. 3AaKOH COXPAHEHHMS DJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuyHbI SIEKTpUUECKUN 3apsil.
Onektpuueckoe  mone.  HanpsokéHHOCTh  3nektpuueckoro  mons.  IIpuHnun
CYHNEPIIO3ULIUH IEKTPUUECKUX TMOJIeH. JINHUK HAPSKEHHOCTHU IEKTPUUYECKOTO TOJIS.

PabGora cun snekrpocrarnueckoro mnosst. [lorenmuan. PazHocTh mOTEHIMANOB.
[IpoBOOHMKM W JUANEKTPUKKA B DIIEKTPOCTATHYECKOM Tone. [[udnexkrpuueckas
IIPOHULIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE:  DJIIEKTPOCKOIL,
ANEKTPOMETP,  dBJEKTpOCTaTHuUecKas  3aluTa, 3a3eMJICHHE  3JIEKTPOnpuOOpOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aIlapar, CTPYWHBIN ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE TOJIE 3APSIKEHHBIX TEJI.

IIpoBOAHMKH B AIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaThyecKas 3aluTa.
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JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU ILIOCKOIO0 KOHAEHCATOpa OT IUIONIAAM IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CJIOBUS CYLIECTBOBAHUSA JIEKTPUUECKOTO TOKa. MICTOUHUKHN
Toka. Cuna Toka. IlocTOsSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 ydacTKa 1.

DJIEKTPUYECKOE  COMPOTUBIICHUE. Y IENIbHOE  CONPOTUBIICHHE  BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIIAHHOE COCIMHEHNE MPOBOJHUKOB.

Pabora  amekrpuueckoro  Toka. 3akoH  JDkoyms—Jlennma.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIASl CUJIa U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 1715t ToTHOM (3aMKHYTOM ) AnekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs! MPOBOAUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAJJIOB OT TemMIepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI M TPUMECHAS] TPOBOJAUMOCTH MOTYNPOBOHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

OJIEKTpUYECKUd  TOK B pacTBOpaXx W paciylaBaX  AJIEKTPOJIMTOB.
DIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUYECKU TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATEIBHBIA PA3PsI.
Monnus. [1na3zma.

TexHU4ecKkne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHUKHU TOKa, dJIEKTpOHATrpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP  COMPOTHUBJICHHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U
(hoTOpPE3UCTOPHI, MOTYPOBOTHUKOBBIN JUOI, FTaThBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh CONPOTUBJICHUA IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IX TTOTIEPEYHOTO CEUCHUS U MaTepUaIa.

CwMelIaHHoe COeIMHEHUE MPOBOIHUKOB.

[IpsiMmoe  u3MepeHMe  HIEKTpOJABMXKYyIIEH cWibl. KoOpoTkoe  3ambIkaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
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N3yueHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3IeKTPOABHKYIIEH CHUJIbI MCTOYHHMKA TOKA M €ro BHYTPEHHErO
CONPOTHUBJICHUSI.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIE CBS3H

Nzyuenne kypca Gusuku 6a30Boro ypoBHs B 10 kiiacce oCymecTBIsETCs C yI4ETOM
COJZIEPKaTEIbHBIXMEKITPEIMETHBIX CBSI3€H ¢ KypcamMH MaTeMaTHKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvlie noHamus, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHHUE, HAYYHBIH (DakT, rumoresa, (pu3nueckas BEITUYHMHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpaBHEHUM, JIMHEWHAs (QyHKUus, napadoina,
runep6osa, X rpapKyd U CBOWCTBA, TPUTOHOMETPUUECKHE (DYHKIIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIUU HA OCH KOOPJIUHAT, CI0KEHNUE BEKTOPOB.

buonocus: mexanuyeckoe JIBIKEHUE B KUBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHJbI TEIJIONEPENayd, TEIJIOBOE pPaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEW W Tra3oB,
ANEKTPUYECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE JBWKEHUI C HCIIOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUsI B TE€XHUKE, MOJAIIMIHUKH, HCIOJb30BAHME 3aKOHA COXPAHEHUS HMITyJbCca B
TEXHUKE (pakera, BOAOMET WM JIpyrue), JABUTATeNlb BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBOM  XOJOAWIBHUK, KOHIUIMOHEpP, TEXHOJOTMU  MOJIYYECHUS
COBPEMEHHBIX MAaTEpUajJoB, B TOM YHUCIIE HAHOMATEPHAIOB, W HAHOTEXHOJIOI'MH,
AJIEKTPOCTATUYECKAsl 3allliTa, 3a3€MIIEHUE 3JIEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, DJIEKTPOHATPEBATENbHBIE MPUOOPBI, JIIEKTPOOCBETUTENbHBIE MPHUOOPHI,
raJibBaHUKA.

Pabouas npozpamma pazpadbomana c yuemom paooueii npozpammsl 60CRUNIAHUAL.
BocrnuraTenbHbIii MOTEHITMAN TIpeIMeTa peamu3yercs 4yepe3 cleayromue (Hopmbl
ydera pabodel mporpaMMbl BOCITUTAHUS:

— MaKCHUMAaJbHOE HMCIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOKHOCTEH COACpKaHUS
y4aeOHOro TpeaMeTa Jyisi JOpMUPOBAHUS Y 00YHAIOITUXCS POCCUNUCKHUX TPATUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IICHHOCTEH, POCCUHCKOTO HCTOPHICCKOTO
CO3HAHUS HA OCHOBE MCTOPHUYCCKOTO TPOCBEIICHUS; IOJ00p COOTBETCTBYIOIIETO
coJiep KaHUs YPOKOB, 3a/IaHHUI, BCIIOMOTaTeIIbHBIX MaTEPHAIIOB, IPOOJIEMHBIX CUTYAIIHH
JU1s1 0OCYXKIISHUI;

— BKJIIOYEHHE B YPOK IICJICBBIX OPHCHTHPOB PE3Y/IbTATOB BOCIIUTAHUS, UX YUET B
OTIpEeIETICHUH BOCTIMTATEIILHBIX 3a/1a4 YPOKOB, 3aHSITHH;
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— BKJIIOYEHHWE B YPOK TEMAaTHKA B COOTBETCTBHHM C KaJeHIAPHBIM IUTAHOM
BOCIIUTATENIbHON PabOTHI;

— BBIOOp METOZOB, METOAMK, TEXHOJOTUM, OKa3bIBAIOIIUX BOCHUTATEIHHOE
BO3/ICHCTBUE HAa JUYHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM HJI€AJIOM, ILIEJBIO U
3aJlayaMyd  BOCIIMTAHWsI, IICJICBBIMA  OPHUEHTHUPAMH  PE3yJbTaTOB  BOCIHUTAHMS,
peanu3aIyio MPUOPUTETA BOCIIUTAHUS B YICOHON JACATEIHHOCTH;

— TMPUBIICYCHUE BHUMAHUS OOYYAIOIIMXCA K IIEHHOCTHOMY AaCIEKTy M3y4aeMBbIX
Ha ypOKax TMPEAMETOB, SIBJICHUN ¥ COOBITHI, WHHIIMHUPOBAHUE OOCYKICHUH,
BBICKa3bIBaHUII CBOETO MHEHHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIICHUS K
U3Yy4aeMbIM COOBITUSM, SBIICHUSIM, JTUIIAM;

— MPUMEHEHHE UHTEPAKTUBHBIX (PopM ydueOHON pabOThl — HMHTEIUICKTYaJIbHBIX,
CTUMYJIUPYIOIIMX TO03HABATENbHYI0 MOTHUBAIMIO, HUIPOBBIX METOJUK, JAUCKYCCHUH,
JAIONUX BO3MOXKHOCTh TPHOOPECTH ONBIT BEICHUS KOHCTPYKTHBHOTO JHAJIOTa;
IPYyNIOBOM paboThl, KOTOpas y4UT CTPOUTH OTHOIICHHUS W JIEHCTBOBATh B KOMAaHJIE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBITTUICHHUSI,

— noOyXxeHre 00yJaronuxcsi CO0JII0AaTh HOPMBI MIOBEACHUS, ITpaBUiia OOIICHUS
CO CBEpCTHHKAMHU M IeJaroraMu, COOTBETCTBYIOIIME YKJIaay oOIeoOpa3oBaTebHOM
OpraHu3alliy, YCTAHOBIICHUE U MOJIEPKKY T00pOKEIaTeNbHON aTMOC(EpHI;

— OpraHmM3aiuio 1e(crBa MOTUBUPOBAHHBIX U 3PYIAUPOBAHHBIX O0YUYAIOIIUXCS
HaJ| HEYCIIEBAIOIIMMH OJHOKJIACCHUKAMU, B TOM YHUCJE C 0COOBIMU 00pa30BaTEIbHBIMU
MOTPEOHOCTSIMU,  Jaroliero  oOydYaromMMCsi ~ COLMAIbHO  3HAYUMBIM  OMBIT
COTPYJIHHYECTBA U B3aUMHOM TIOMOIITH;

— WHWIMUPOBAHME W  TOJACPKKY  HCCICAOBATEILCKOW  JACATEIHHOCTH
oOy4Jaronuxcsi, IJIAaHUPOBAHWE W BBITIOJIHCHWE WHIWBHIYAIBHBIX ¥ TPYIIIOBBIX
MIPOEKTOB BOCTIUTATEIbHON HAIIPaBJICHHOCTH.

— moOyxaeHne oOydJaronmxcsi co0JifoaTh Ha ypOKe OOIENPUHSATHIE HOPMBI
MOBEACHUS, TPaBWiIa OOIICHUS CO CTapIIUMHU (TEAarorudecKuMu pabOTHUKAMH) U
CBEpCTHUKaMH  (OOydYarOUMMHCS),  MOPUHIUIBI  y4eOHOW  JUCHUIUIMHBI U
caMOOpTaHU3aIUH.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «@PusnMkay Ha YpPOBHE CpEAHETO 0O0IIero
oOpazoBaHusi (0a30BbIi ypPOBEHB) JIOHKHO OOECHEYUTh JAOCTHKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB.

JIMHHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pPE3yJbTAaThl OCBOCHHUS Yy4eOHOTO mnpeameTa «DuU3MKa» IOTHKHBI
OTpaXXaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINH, MMO3UTHUBHBIX BHYTPEHHUX yOeXKIeHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACIIMPEHNUE KU3HEHHOTO OIIBITa
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U OmbITa JIEITEJIBHOCTM B TPOLIECCE pealiu3alid OCHOBHBIX  HampaBJICHUU
BOCIUTATEIBHOMN JAESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK OOydYaromierocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAMIIMOHHBIX  OOIIEYEIOBEUYECKMX  TyMAaHUCTHYECKUX U
JTEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpPEcax TIpakJIaHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTENbHON OpraHu3alluy;

YMEHHE B3aUMOJECHCTBOBATh C COIMAIbHBIMA UHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIHUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2)IaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKON UJEHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHUXKEHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMi0 M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas SCTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIEro (PU3NYECKOil HayKeE;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K Pa3IudHbIM cdepam MpopecCUOHAIBHON NEITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OyIyIIe
npodecCcur U peain30BbIBATh COOCTBEHHBIC JKM3HECHHBIC TIJIAHBL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOPa30BaHHUIO B 00JaCTH
(Y3UKY HA IPOTSHKEHUN BCEH KU3HH,

6)3K0710rM4eCKOro0 BOCIMTAHUS

c(OPMHUPOBAHHOCTh  JKOJOTUYECKOHW  KYJIBTYpbl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa IKOJOTHUECKUX TIPOoOIeM;

IUIAHUPOBAHUE M OCYILECTBJIEHHUE IECUCTBUUA B OKPYKAKOILIEU Cpelle Ha OCHOBE
3HAHMUS LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIIOBEYECTBA;

paclIMpeHre OmbITa AEATEIbHOCTA IKOJOTUYECKON HAMpaBICHHOCTH HA OCHOBE
MMEIOITUXCSl 3HAaHUM 110 (hU3HUKE;

7)I1eHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NUECKON HAYKH;
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OCO3HAaHUC LICHHOCTU H&y‘-IHOﬁ ACATCIIBHOCTHU, TOTOBHOCTDb B IIPOHICCCEC NM3YUCHHA
Cl)I/ISI/IKI/I OCYHICCTBIIATD IMPOCKTHYIO u HCCJICAO0BATCIILCKYIO ACATCIBHOCTD
HMHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBbIE YHMBeEPCAJIbHbIE YUeOHbIE JeHCTBUSA
ba3oBble Jornueckue aefcTBUA:

CaMOCTOSITENIbHO (POPMYTUPOBATH U aKTyalU3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONpEeAENATh 1€ JAEATEIbHOCTH, 3aJaBaThb IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX (DU3NUYECKUX
ABJICHUSIX;

pa3palaTbhiBaTh IUIAH pELIEHUS MpoOieMbl ¢ YYETOM aHajiu3a HMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YyJbTAaTOB
LEJISIM, OLIEHMBATh PUCKU NOCIIEACTBUN AEATENbHOCTH;

KOOPAMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPOOJIeM.

Bba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJ€Th HAYyYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATUAMH M METOJAMHU
(bu3NYEeCKON HAYKH;

BJa/IeTh HABbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKONM M MPOEKTHOM AESITENbHOCTU B
005acTu (PU3UKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IOHUCKY
METO/IOB pelieHusl 3a1ady (PU3MYECKOro COAEpKaHUSA, NPUMEHEHUIO pa3IMYHBIX
METO/I0B IMO3HAHMUS;

BJIAJECTh BHUAAMH JICATEIIBHOCTH IO IIOJIYYEHUIO HOBOTO 3HAHHWS, €ro
MHTEPIIPETALNU, TPe0OPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsX,
B TOM YHCJIE€ TIPU CO3/1aHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh IPUUMHHO-CIIEACTBEHHBIE CBSA3HM M aKTyaIM3UPOBATh 3a]a4y, BbIJBUTaTh
TUINOTE3y €€ peleHus, HAXOUTh ApIrYMEHTHI JUIsl 1I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATh IOJYYECHHBIE B XOJI€ PELICHMS 3aJauyd pe3ybTaThbl, KPUTUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTb U  (OPMYJIHPOBATH COOCTBEHHbIE 3a/layd B  0Opa3oBaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIEe IPU U3YUCHUH (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HAHMS 10 (u3MKe B  MPAKTUYECKYH0  00JIaCTh
KU3HEAESTEIbHOCTH;
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YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIE IOAXObI U PEIICHNUS;

CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJI€Th HAaBBIKAMHU TMOJy4YeHUs HHGOpMAMK (DUINYECKOTO COACPKAHUS U3
MCTOYHMKOB pa3HbIX THUIOB, CAMOCTOSITENIBHO OCYIIECTBISATH IOMCK, aHaJM3,
CHUCTEeMATHU3allMI0 W MHTEPHpPETanuio HHQOpPMAIMK pPA3IMYHBIX BHIOB H (opM
Ipe/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTHh HHPOPMAIIUH;

MCIIOJIb30BaTh CPeACTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN B
pEIIeHNHM KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX U  OpraHM3AIlMOHHBIX 33a7a4 C
coOyoeHueM TpeOOBaHWI  APrOHOMUKH, TEXHUKH OE€30MAaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOTO COAEPKaHMS B Pa3IMYHbIX (popmaTax C y4€TOM
Ha3Ha4YeHUs] MHPOPMALMM U LEJEBOM ayJUTOpPHH, BBIOMpass ONTHUMAJIbHYIO (popMy
IPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMyHUKaTHBHbBIE YHUBEpPCcAJIbHbIE YYeOHbIe TeiCTBHA:

OCYIIIECTBIIATH OOIICHHE HA YPOKaX (DU3UKH U BO BHE-YPOUHOM JIEATEIBHOCTH,

pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallMi U CMATYaTh KOH(MINKTHI;

pa3BEPHYTO M JIOTUYHO M3jlaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M HCIOJb30BaTh MPEUMYIISCTBA KOMAHIHOW M WHIAWBHIYyaIbHON
paboTHI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHH C y4€ToM OOIIHUX
MHTEPECOB M BO3MOXKHOCTEH Ka)KJ0r0 YjicHA KOJUICKTHBA,;

MPUHUMATD LI COBMECTHOM JICATCIIBHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JACHCTBHUS TO €€ JOCTH)KCHHIO: COCTaBIIATH ILIAH JACHCTBHIA, pacmpeaeisTh POJH C
y9E€TOM MHCHHI YY4aCTHUKOB, 00CYX/IaTh Pe3yJbTaThl COBMECTHOH paOOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa W KAKIOTO YJaCTHHKA KOMaHIbI B OOIIHIA
pe3yaIbTaT 1Mo Pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTh HOBbIE IPOEKTHI, OICHHWBATh MJACH C IO3UIMH  HOBHU3HBI,
OPUTHHAJILHOCTH, IPAKTHYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MIO3UTHBHOE CTPATETHICCKOE TIOBEICHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBJISITH TBOPYSCTBO U BOOOPaKEHHE, OBITh MHHHIIMATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIe 1eliCTBUA
Camoopranusanms:
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CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATENIbHYIO JEATEIbHOCTh B 00JIacTH
(GU3HUKN 1 aCTPOHOMUH, BBISABIIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a]a4y;

CaMOCTOSITENIbHO COCTaBJIATh IIAH PEIICHUs PacUETHBIX M KAUECTBEHHBIX 3a/ad,
IUIaH BBINOJIHEHUS MPAKTHUYECKOM pabdoThl € Y4YETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHHI;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4e€OHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUMH;

JeNlaTh ~ OCO3HAHHBIM  BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBJICHUIO APYIULIMHU B 001acTH (HU3UKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJICKT:

JaBaTh OIIGHKY HOBBIM CHUTYallusIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTH,
OILICHHMBATh COOTBETCTBHUE PE3YIbTATOB IEISIM;

BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIIeKCHMM KaK OCO3HAHUS COBEpIIAEMbIX
JEMCTBUI U MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIOJb30BaTh MPUEMBI peIeKCUN Ji1 OLUEHKUM CUTYyalluH, BbBIOOpa BEPHOTO
pEIIeHNUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 X CHIKEHUIO;

OpUHMMATh MOTHUBBI M apryMEHTbl JpYruxX TMpU aHajdu3e pPe3yJIbTaToB
JesITeIbHOCTH;

MPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JpPYTUX TpPU aHalM3e pe3yJbTaToB
JESITeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH.

B mpouecce AOCTHMXEHHS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IPOrpaMMBbI 10
dbusuke JUIT ypOBHS  CpenHEero  ob6miero  oOpa3oBaHusi Yy  OOydarouIuxcs
COBEpIICHCTBYETCS HYMOILIMOHAIIbHBIH WUHTEIJICKT, MIpEenoIararoni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE HAMOLIMOHAIBHOE
COCTOSIHME, BUJICTh HAMpaBJICHUS Pa3BUTHS COOCTBEHHON AMOLIMOHAIBHOM cepbl, ObITH
YBEpPEHHBIM B ce0¢;

CaMOPETYJIMPOBAaHMs, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MNPUHUMAThH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CTIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMY, BKIIIOUYAIONICH CTpEeMJICHHE K TOCTHKEHHUIO IETH H
yCliexy, OINTHMHU3M, HWHHUIMATUBHOCTb, YMEHHME JEHCTBOBATh MCXOAS U3 CBOMX
BO3MOXKHOCTEH;
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SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIIMOHATBHOE COCTOSHUE
APYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTpauBaTh OTHOIIEHUS C
APYTUMH JTHOABMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy obydenuss B 10 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpPHUMEpPAX poJib U MecTo (GU3UKU B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTUM COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B IPAKTUYECKOU JACATEIBHOCTH JIOJICH;

VUUTHIBATH TPAHULIBl  MPUMEHEHUS  U3YUYCHHBIX  (PU3MUECKUX  MOJCINEH:
MaTepuajgbHas TOYKa, MHEpLMajJbHas cHUcTeMa OTcY€Ta, aOCOJIIOTHO TBEPIOE TEIO,
UJealbHbId a3, MOJEIU CTPOCHUS Ta30B, JKUJIKOCTEH W TBEPHBIX TEJN, TOUYCUYHBIH
ANEKTPUYECKUH 3apsj NPy PELICHUH (PU3NYECKHUX 33]1ay;

pacrio3HaBath (PU3MYECKUE SIBJICHUSA (MPOIECCh) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHWKH, MOJEKYISIPHO-KMHETUYECKOM TEOPUM CTPOECHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEMHOE JIBUJKECHHE,
cBOOO/IHOE MajIeHUE TeJl, JBUKEHHE MO OKPY>KHOCTH, MHEpPLUs, B3aUMOJIECHCTBUE Tell,
muddy3us, OpOYHOBCKOE JIBUKEHUE, CTPOCHHE KUJIKOCTEN U TBEPIBIX TEJ, U3BMEHEHHUE
o0bEéMa Ten mNpHu HarpeBaHuWW (OXJAXKICHHM), TEIUIOBOE paBHOBECHE, HUCIHApEHHE,
KOHJICHCAlUs, IUIaBJICHUE, KPUCTAJUIM3ALMS, KUIIEHHE, BIAXHOCTh  BO31yXa,
MOBBIIICHUE JIaBJICHUS Ta3a NPH €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
IapaMeTpaMM COCTOSIHHS Ta3a B HM30MPOLIECCaX, DJIEKTPU3ALMSA TEJ, B3aMMOJEHCTBUE
3apsA0B;

ONMKCHIBATH MEXAHWYECKOE JIBI)KEHHE, UCIHOJIb3ysl (PU3MYECKHE BEJIUYUHBI:
KOOpPJIMHATA, MYTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJla, UMITYJIbC
Tena, KWUHETHWYEeCKas »HHEPTus, MOTCHIMATbHAS DHEPrusi, MeXaHudyeckas pabora,
MeXaHU4ecKass MOLIHOCTb; IPU ONMMCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKUIN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAYEHUS U EAUHUIBI, HAXOAUTh (POpPMYIIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMH BEIIMUYNHAMU;

ONKCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIE SIBJIEHUS, UCHOJbB3YS
(br3MYecKue BEIMYMHBL: JIaBJICHUE Ta3a, TEeMIIepaTypa, CpEaHssT KUHETUIECKask YHEPT s
XAa0TUYECKOTO JBWKEHUS MOJIEKYJ, CpPEOHEKBaApaTU4yHas CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI dHEprus, padora rasa, Ko3(Q(PUIHEHT MOIe3HOTO
JICUCTBUS TEIIJIOBOTO JIBUTATENIS; MPU OMHMCAHWH MPABWIBHO TPAKTOBATh (hM3UYECKUIN
CMBICJI MCTIONB3YEMBIX BEITUYMH, UX O003HAUCHUS M EIUHUIBI, HAXOAUTh (DOpPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAM;
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OTHCHIBATh HM3YyUYCHHBIE JJICKTPUUECKHE CBOMCTBA BEIIECTBA M JIICKTPUUYECKHE
sBJICHHST (TIPOIIECCHI), HMCHOJB3YSd (U3MYECKUE BEIMYUHBL: JJICKTPUYCCKUN 3apsi,
AIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIMANIOB; MPU
ONMKMCAHUM TMPABUILHO TPAKTOBAaTh (PU3MUECKUI CMBICIT HCIOJb3YyEeMbIX BEIMYUH, UX
0003HAaYEHUS U €AUHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO (PU3UUYECKYIO
BEIIMYNHY C APYTUMU BEITMYHMHAMY;

aHAIM3UPOBaTh (PU3NUYECKHE TIPOIECCHl M SIBJICHHS, WCIONB3yS (PU3HUECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, 11 u Il 3akonst HetoToHa, 3akoH
COXpaHEHUSI MEXAHMYECKOW »HHEPruu, 3aKOH COXpaHEHUs WMIYyJbCa, MNPUHIIMI
CYNEpIIO3UIIMA CHWJI, TIPUHIMII PABHOMPABHS HWHEPIHMAIBHBIX CHCTEM OTCUéTa,
MOJICKYJIIPHO-KHHETUIECKYIO TEOPHUIO CTPOCHHUS BEIECTBA, T'a30BBIE 3aKOHBI, CBS3h
CpeIHEW KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBIDKCHHSI MOJICKYJ ¢ aOCOIMIOTHOM
TEeMIIepaTypol, MEpPBbIN 3aKOH TEPMOJMHAMHUKU, 3aKOH COXPAHEHHS DJIECKTPUUYECKOTO
3apsana, 3akoH KyioHa, MpuaTOM paziuyarh CIOBECHYI (DOPMYIHPOBKY 3aKOHA, €ro
MaTE€MaTUYECKOE BBIPAKEHHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPHUHIIUIIBI IEUCTBHUS MAIIWH, TPHOOPOB W TEXHHUYECKUX
YCTPOMCTB; pasziuyaTh YCIOBUS HUX OE30MacHOTO HCIOJb30BaHUS B IOBCETHEBHOMN
KU3HH,

BBITIOJIHATD KCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UYECKUX SBJICHUN U MPOLIECCOB
C HWCIIOJB30BAHMEM IMPSAMBIX M KOCBEHHBIX HM3MEpPEHUH, MpU 3TOM (OPMYIHUPOBATH
npobsieMy/3aadyy M TUNOTE3y Y4E€OHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHMUS, POBOJAUTH OMBIT U (POPMYJIUPOBATH BHIBOIBL;

OCYIIECTBJISTH MPSMbIE U KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BETUYNH, TIPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCO0 HM3MEPEHHS W HCIOIh30BaTh W3BECTHHIE METOJIBI
OLIEHKH MOTPELTHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKHUMH BETMIMHAMU C UCIIOJIb30BaHUEM
MPSMBIX U3MEPEHUM, MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYEeHHOM 3aBUCUMOCTH (DM3MYECKUX BEJIUYHMH B BUEC TAOJUIl U TPAPUKOB, J1€JIaTh
BBIBOJIBI 1O pe3yJIbTaTaM UCCIICIOBaHMUSI,

cobyofaTe TpaBuUiia OE30MAaCHOrO TpyJa MNpH TMPOBEACHUM HCCIETOBAHUM B
paMKax y4eOHOTO DOKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIIbCKON U  TPOSKTHOU
NESTETPHOCTH C WCIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOHUCTB W J1abOpPaTOpPHOTO
000pyI0BaHUS;

pemarh pacyéTHBIC 3aJ1ayd C SBHO 3aJIaHHON (DU3MUYECKOW MOJECIBIO, HCIIOIb3Ys
($U3UYEeCKUe 3aKOHBI W TMPUHIIMIBI, HA OCHOBE aHaM3a YCIIOBUS 3a7a4d BBIOWpATh
(UBUYECKYI0 MOJIENb, BBIICTATh (PU3NUECKHE BETUYHHBI U (HOPMYJIIbI, HEOOXOIUMBIC
JUTst €€ perieHus1, TPOBOIUTH PACUEThI ¥ OLICHUBATh PEATbHOCTh TOJYYEHHOTO 3HAYCHHUS
(huU3nYeCKO BEITMYUHBI,

pemiaTh KayeCTBEHHBbIE 3aJaud: BBICTpauWBaTh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY pacCyXJCHUH ¢ Omopodl Ha H3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bU3UYeCKUe SIBICHUS;
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MCIIOJIh30BaTh TPH PEIICHWN yYeOHBIX 3aJad COBpPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTUU [IJIl TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPHpPETALMU U MPEACTaBICHUS
yueOHOM M HAy4yHO-TIOMYJSIpHOM HWHGOpPMAIMU, TMOIYYEHHOM W3  Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTydaeMyr0 HH(HOPMAIIHIO;

OPUBOJUTH TPHUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOMIEr0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM MKU3HU IS
oOecrieueHuss 0€30MAaCHOCTU TMpU OOpalieHuu ¢ MNpudopaMud U TEXHUYECKUMHU
YCTPOWCTBAMH, JII COXpPAHEHUS 370POBbSI M COOJIIONCHHS HOPM DKOJIOTHYECKOTO
MOBEACHHUS B OKPYXKAIOLIEH CpEIE;

paboTaTh B IpymIe ¢ BHIMOJHEHUEM PA3TUYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATh
paboTy TrpyMNmbl, palMOHAIBHO pACHpPENeNiaTh OO0S3aHHOCTH W IUIAHUPOBATh
NEATEIIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSAX, aJcKBaTHO OLICHUBATh BKJIAJ KaXXIOrO W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTprUBaeMoOi MPOOJIEMBI.

Pabouan npozpamma pazpadomana c yuemom padooueii npozpammvbl 60CRUMAHUAA.
BocrnuTtaTenbHblii MOTEHIMA MpEeIMETa peaau3yercs 4epe3 cleayromue (Hpopmbl
ydeta paboueid mporpaMmbl BOCTIUTAHMUS:

— MaKCUMaJibHO€ MCMOJIb30BAHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COIEpHKAHUS
y4eOHOro mpeaMeTa Jyisi JopMUPOBAHUS Y 00YHAIOITUXCS POCCUNUCKUX TPATUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX EHHOCTEU, POCCUHCKOTO UCTOPHUUECKOTO
CO3HAHUS HA OCHOBE MCTOPUYECKOTO TMPOCBEIIEHUS; TOA00p COOTBETCTBYIOIIETO
coJiepKaHusl YPOKOB, 3a/IaHHI, BCIOMOTATEIbHBIX MAaTEPHAIIOB, TPOOJIEMHBIX CUTYaITUN
TU1s1 0OCYXKIICHUI;

— BKJIIOYEHHUE B YPOK IICJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCITUTAHUS, UX YUET B
OTpEICICHUHN BOCITUTATENbHBIX 3aJ1a4 YPOKOB, 3aHSTHUMH;

— BKJIIOYEHHWE B YPOK TEMAaTUKHM B COOTBETCTBUM C KaJICHAAPHBIM ILJIAHOM
BOCITUTATEILHON PabOTHI;

— BBIOOpP METOZOB, METOAMK, TEXHOJOTHUH, OKAa3bIBAIOIIUX BOCIUTATEIHHOE
BO3/ICHCTBUE Ha JIMYHOCTh B COOTBETCTBUHM C BOCIUTATENILHBIM HJCAJIOM, IIEJIbIO U
3aj/layaMu  BOCTIIUTAHUS, II€JIE€BBIMA  OpPUEHTHPAMH  PE3YyJbTaTOB  BOCIUTAHUS;
peanu3aluio NpUOPUTETa BOCTIMTAHUS B YUeOHOM JesSATeIbHOCTH,

— TpUBJICYCHUE BHUMaHUS OOYyYaromMXCS K IIEHHOCTHOMY acIeKTy H3ydaeMbIX
Ha YypOKax TMPEAMETOB, SIBICHUN ¥ COOBITHI, WHHUIIMHUPOBAHUE OOCYKICHUH,
BBICKA3bIBAHUN CBOETO MHEHHsI, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

— MPUMEHEHHE WHTEPAKTUBHBIX (PopM ydeOHOU pabOThl — HUHTEIUICKTYaJbHBIX,
CTUMYJIUPYIOIIUX T[MO3HABATEIIbHYI0 MOTHBAIIMIO, WIPOBBIX METOAMK, JAUCKYCCUM,
JAIOUX BO3MOXHOCTh MPUOOPECTH ONBIT BEAEHUS KOHCTPYKTUBHOTO JUAJNIOra;
IpynmnoBoil paboTkl, KOTOpas yYUT CTPOUTH OTHOIICHHS U JIEUCTBOBATH B KOMaHJE,
CIIOCOOCTBYET Pa3BUTUIO KPUTHYECKOTO MBIIILICHHUS,;

— noOyxJeHrne o0yJaroumxcsi coOI0aTh HOPMbI OBEACHHUS], PaBUiia OOILEHUS
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CO CBEpPCTHHKAMH W TEJaroramu, COOTBETCTBYIOIIME YKIady oOIIeo0pa3oBaTeIbHON
OpraHM3aliy, yCTAHOBJICHNUE U TIOJICPKKY T0OpOKeIaTeTbHON aTMOC(eEpHI;

— OpraHM3anuio Ie@crBa MOTUBUPOBAHHBIX U 3PYIAUPOBAHHBIX O0YYaIOIIUXCS
HaJ HEYCIEBAIOIIUMH OJHOKIIACCHUKAMU, B TOM YHUCJE ¢ 0COOBIMU 00pa30BaTEIbHBIMU
NOTPEOHOCTSIMH,  Jaromiero  oOydYarouuMcs  COIMAIbHO  3HAYUMBIM  OIBIT
COTPYJIHMYECTBA U B3aUMHOMN TTOMOIIY;

— WHULMUPOBAHWE U  TOJACPKKY  HCCIEIOBATENBCKONH  JEATEIBHOCTH
oOy4aromuxcs, IUIAHWUPOBAHWE U BBIMIOJHEHUE WHIUBUAYAJIbHBIX U TPYIIOBBIX
MIPOEKTOB BOCIIUTATEIHHON HAPaBICHHOCTH.

— no0yxaeHre oO0ydaroumxcs coONI0aTh Ha YPOKE OOIICTIPUHSATBIE HOPMBI
MOBEJICHUS, TIpaBuja OOIIEHUS CO CTapmUMH (MEJaroTUYECKUMH PaOOTHUKAMH) U

CBEpCTHUKaMH  (OOydaroUMMHCS),  MOPUHIUIBI  y4eOHOM  JUCHUIUIMHBL U
caMOOpraHU3alINH.
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

w/n Tema ypoka

Mexannka, 11 gacos

1 BBoansiit uncrpykrax no Th
PaBHOMepHOE nipsiMosnHEeHOE nBHMKeHHE. OTHOCUTENHHOCTD JIBHIKEHUS

2 Nuctpykrax no Th Ha pabouem mMecTte. [[BUKeHHE ¢ IEPEMEHHOM CKOPOCThIO. [IpsMonrHeHOe
PaBHOYCKOPEHHOE IBUKCHUE

Kunemarnka BpamareabHOTrO ABUKEHUS TBEPAOTO TeJla U ABUKEHUE MAaTEPUAIIBHON TOYKH I10
OKPY’KHOCTH.

KpuBonunelinoe nBr>XeHue

OCHOBHBIC TTOHATHS JNHAMHNKH

I/IMHy.TIBC. 3aKoH COXPAaHCHUS UMITYJIbCa

4
5
6 3akonsl HeroToHA
7
8 3aKOH COXpaHEHHUs DHEPTUU
9

I[I/IHaMI/IKa MaTepHaHLHOﬁ TOYKH, HBH)KymeﬁCﬂ IO OKPYXKHOCTU

10 Cratuka

11 ['unpomexanuka

MonekynsipHas ¢pusnka, 9 yacon

12 I"'a30BEIC 3aKOHEI

13 MoutekyIsIpHO- KHHETHYECKasT TCOPHSI

14 ITepBoe Hauano TEpMOJUHAMUKU

15 PeanbHprii Ta3.

16 BraxkHnocTs

17 CBo¥iCTBa KUJIKOCTH

18 TemroBoe pacIMpeHne TBEPABIX U KHUJIKHX TeElL.
19 3aKOH COXpaHEeHHsI SHEPTUU B TEPMOJIUHAMUKE
20 VYpaBHeHHe TeI0BOro 6anaHca

DnekTpocTaTuka, 6 4yacoB

21 3akon Kymnona

22 HanpskeHHOCTb 3JIEKTPHUYECKOTO MO

23 [TpOBOAHMKY U TUAIIEKTPUKU B AIEKTPUUYECKOM I10JIE

24 [Morenmman. Cesa3p HanpsokeHHOCTH M pa3HOCTH MOTEHIHAIOB
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25
26

OnekTpoeMKocTh. COoeIMHEHNE KOHJIEHCAaTOPOB

9Hepm;1 QJICKTPHUYCCKOI'O I10JIA

3aKOHBI IIOCTOSIHHOI'O TOKA, 8 4acoB

27 3akon OMa JJIs OJTHOPOJAHOIO yJacTKa

28 CoenuHeHHne CONMPOTHBIICHHHA

29 3akon OMa /1 HEOTHOPOIHOTO y4acTKa IEeTH
30 CoeMHeHNE HCTOYHHKOB TOKa

31 [TpaBuna Kupxrodga

32 TemnoBoe AeiicTBHE TOKA

33 Tok B arieKkTponuTax

34 O06o01IeHre MPOMJICHHOr0 MaTepraia
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