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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ysibTaram
OCBOCHHMSI OCHOBHOUM 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paldouyeil MmporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTno/ilaBanusl ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peanu3yoImmnx OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K nmmaHUpyeMbIM
JMYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peah3allii MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE
1IN U3y4eHHUs! (PU3UKU Ha YPOBHE CPEAHEro OOIIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaThl  OCBOEHHUSI Kypca (U3UKMU: JIMYHOCTHBIC, METaIlpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3rke BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHl OCBOCHUS Kypca (PU3HKU Ha OaA30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yaeOHoro nmpeamera « Ou3nkay 1mo rojgaM oO0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JIUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, OCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueir u actpoHomuein. Mcmonb3oBaHME W aKTHBHOE
NpUMEHEHUE  (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SIHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHsS] HOBBIX MAaTEpHaJOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOM BKJIa/1 B (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarormuxcs, B (OpMUPOBaHHE YMEHHH TPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS MPU BHINIOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku i ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
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Hoesn eenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. BemymuMm B Kypce sBIseTcs
dbopMupoOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3HUYECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rnpemnoinaraet 3HakoMCTBO
C LIMPOKUM KPYIrOM TEXHHYECKUX M TEXHOJIOTMYECKUX MPHUIIOKEHUN H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKICHUS
po0JIeM pallMOHAIBHOTO NPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULaX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0JI B Kypce (U3UKU pPealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3allMU 3KCIEPUMEHTAIbHON AESTeNbHOCTH O0YyYaroUIXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OpaTOPHBIX pabOT, KOTOPBIE B IporpaMmme
no (usuke OObEIWHEHBI B OOIIMNA CIHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boljenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIAECTCS yYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kabuHeta ¢usuku. [Ipu
3TOM oOecreunBaeTcsi OBJaJeHUE OOYy4alolMMHUCS YMEHUSMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUIOTE3.

Bonbiioe BHMMaHKE yesieTcs pEIICHNIO0 PACUETHBIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
bu3nueckol MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpYys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
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B cootserctBuu ¢ TpedoBanussMu @PI'OC COO k MmaTepHATbHO-TEXHUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3MKH HA ypOBHE
cpenHero oomero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
KaOuHeTa (PU3WKU WM B YCIOBHSIX HMHTETPUPOBAHHOTO KaOWMHETa MPEAMETOB
€CTECTBCHHO-HAYYHOTO IHKJIa. B kabuHeTe GU3MKHU JODKHO OBITH HEOOXOIUMOE
n1abopatopHoe 00OpyIOBaHME [Js1 BBHIMOJIHEHHS YKa3aHHBIX B MpPOTrpamMMme IO
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JlemoHCcTpanmoHHOE  00OpyZoBaHHe (OPMHPYETCSI B COOTBETCTBHH C
IPUHIIAIIOM MHUHUMAIBHOW JIOCTAaTOYHOCTH M OOECIeYMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~ M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBaHUSI JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpHUil.

OCHOBHBIMH TIEJIIMH U3y4CHUs] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYJarOIMMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAaHUS U (OPMUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yabTaTa H3yueHHUs OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nyecKrX 3HAaHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (UBUKU OJS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a1ad B

npolecce U3y4eHus Kypca GU3NKH Ha YpPOBHE CPEHEro o01Iero oopa3oBaHus:

e TpuOOpETEHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAsS MEXaHHWKY, MOJICKYJSIPHYIO (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M 3JIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
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e OCBOCHHME CIOCOOOB pEHICHUS pa3IUYHBIX 3a]ad C SBHO 3a/laHHOM
dusznyeckoil Monenbplo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS WU IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuud UHGOpMaInH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHHE YCIIOBHH JJI Pa3BUTHsI YMEHHI NMPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbI ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIETro
oOpa3oBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 4aca B HelIeN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipensiaraempiii B mporpaMMme 1O (U3MKE MepeyeHb JaOdOpaTOPHBIX U
NPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpHBIX pPabOT M OMNBITOB C YYETOM HHIWBHYaIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.
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COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (u3MUECKUX SBICHUM M TporieccoB. HaydHble TMIOTE3BI.
du3nyecKue 3aKOHbI U TEOPUHU. |'paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto dusuku B GOpMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpPeaHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUajbHOW TOUKH, UX MPOEKIMM Ha OCH CUCTEMBbl KOOPJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMeIIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrkeHue. J[BukeHne MaTepuaibHOM TOUYKH 0 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTFOCTPALMS KMHEMATUYECKUX XapPaKTEPUCTUK
JBH>KECHUS.

———Hpeobpasopatte-ABHKSHIH-6JICIIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.
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N3mepenue ycKopeHusi CBOOOHOTO MaICHUSI.

Hanpagiienue cKopoCcTy Ipu ABMKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSAMH, MPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATEIbHBIC PABHBIE MPOMEXYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Temna, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Tpunnun cynepno3uiuu cuil. Bropoii 3akon HeroToHa aiist
MaTepuaabHOU TOUkU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumima Tspkectr. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalmaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauieHus. llneuo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

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

Jlemoncmpayuu

SIBneHue nHepIum.

CpaBHeHHME MACC B3aUMOJICCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO TeJa. Bubl paBHOBECHS.
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HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AePOpPMAIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOUKkH. TeopemMa 00 HU3MEHEHUU
KUHETUYECKOUN YHEPTUHU.

[TorennumanbHas DHEPTUA. [TorenumanbHas DHEPTUsA YIIPYro
nedhopMUpOBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENMOTEHUHUANbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckre yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEeHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3BMEHCHHEM MEXaHUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysua. Xapakrtep IBUKEHUS U
B3aMMOJECUCTBUS 4YaCTUL[ BellecTBA. Mojaenu CTpPOEHUs Tra30B, KUJIKOCTEU U
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u

e
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Mopgens  uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpelIHEl KWHETUYECKOM SHEpruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanpToHa. M3omporiecchl B UcanbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HCAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3mMeHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKITUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccam. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMocTh mpoLieccoB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.

e
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TexHuueckue yCTpOWCTBA M MPAKTUUECKOE NPUMEHEHHE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHEDP.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeiaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3aius. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MaTEpHaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI m3MepeHus BIaKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIE€HUS KPUCTAUIMUECKOTO BEIIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 0THOCUTETLHON BIaXKHOCTH BO3AyXa.

Paznen 4. JaekTpoauHaMHUKa
Tema 1. Inexkmpocmamuxa
DnexTpusanus Te. DINeKTPUIECKuil 3apsi. JIBa Buma SMEKTPUIECKUX 3apSI0B.
[IpoBomHWKYM,  JMANAEKTPUKH W TOJYNPOBOJHUKH. 3aKOH  COXPAHCHHS

e
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CYyNEpHO3ULIMKU 3IEKTPUUECKUX Mojeh. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
OJIsl.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTAaTHUUECKOM Toiie. Jlusnexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. DIeKTpOoEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIeHCATOpA.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE HA3IIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUUECKOM TOJIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue 3meKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTPUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka LerH.

DNEKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE CONPOTHBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COSITMHEHUE MPOBOTHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIKaHuE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTh

e
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OnekTpudeckuii Tok B ra3zax. CaMOCTOSTENbHBI M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS, BAKYYMHBIN TUO/,
TEPMHCTOPBI 1 POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMemaHHOe COeTMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopmuvie pabomul

M3ydeHne cMEemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexrpoimsa.

MesxknpeaMeTHbIe CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyliecTBIsIETCS C
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, Hay4yHbIH (pakT, rumoresa, (uanyeckas BEIUMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMXKEHHUE B XKUBOU mpupoje, auddysus, ocMmoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

e
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DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOIUTHUYECKAss  JIMCCOLMALNA,
rajbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajIbBaHUKA.

4 ™\
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYyYalOUIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULKEH JINYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OIbITA M OMBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIPABJICHHUM
BOCIIUTATEIbHOU JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULINK 00YYarOIIErocsi Kak akTUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO O0IIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTh B MHTEPECAX TPa)KAaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN IPaXKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJ|a B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

7 4) JICTCT v IS
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UHTEPEC K pa3lu4yHbIM cdepaMm mpodhecCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JEHCTBUN B OKpPYKAIOIIEH cpelie Ha OCHOBE
3HAHUA LEJIeW YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpPEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBJI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MMO3HAHUA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME WLEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs! (PU3HKHU OCYIIECTBISITh IPOEKTHYIO U UCCIE0BATENBCKYIO €SI TEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIENIATh 1€ JCSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYHST B  paccMaTpUBaeMBbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAllM3a WMEIOIIUXCS
MaTepHATbHBIX U HEMATePUATLHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PEICHUH KU3HEHHBIX MPOOJIEM.
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Ba3oBbIe ncciieoBaTeILCKHIE TEHCTBUS:

ﬂ%ﬁ@ﬂr ﬂ%ﬂﬂﬁf‘%e MHHOJIOFMEH, KIIOYEBLIMH IMOHATUAMHU MU METOIaMH
ANNEKTPOHHOMU ,EI,FII/ICbI-é) ’ a
W3UYECKOU HAYKU,




BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIICA0OBATEILCKON U MPOSKTHOM JCATCIIEHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHHOMY MOUCKY
METOJIOB pelIeHHs 3a1ad (U3HUECKOTO COJCPIKaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATEIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIN, MPEOOPAa30BaHUIO W TPHMCHCHHIO B Pa3IMYHBIX yYeOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPH CO3JJaHUH YICOHBIX IIPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3a/1auy,
BBIJIBUTATh TUTIOTE3Y €€ PeIIeHNs, HAXOUTh apTyMEHTHI JJIs IOKa3aTeIhCTBA CBOMX
YTBEPXKACHHA, 33]JaBaTh TTApaMETPhl M KPUTCPUH PEIICHHUS;

aHAJIM3UPOBATh TOJYYCHHBIC B XOJC pCEIICHHWS 3a7aud  pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MECHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHpPOBATh COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIbLHOU
JESATCIIBHOCTH, B TOM YHUCIIC TIPH N3YYCHUH (DU3UKU;

JaBaTh OICHKY HOBBIM CHUTYAI[UsIM, OICHUBAThH IPUOOPETEHHBIHN OIBIT;,

yMETh IICPCHOCHUTh 3HaHUA 1O (HU3MKe B MPAKTHYECKYIO 001acTh
KU3HECATCIILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC MJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI ¥ PEIICHHUS,

CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIQJICTh HABBIKAMH TOJIydCHUs WHPOPMAIUN (PU3UIECKOTO COJNIEPIKAHUS W3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIICCTBIIATH TIOWCK, aHaJu3,
CHUCTEMATH3AlMI0 W HWHTEPIPETAMI0 WHGOPMAIMK Pa3IUYHbIX BHJIOB U (POpPM
IIPE/ICTaBJICHHUS,

OIICHWBATh JOCTOBEPHOCTH HH(pOpPMAIIHH;

UCIIONIb30BaTh  CPEeACTBA  WH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHH B PEIICHHMH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPraHH3aI[MOHHBIX
3aJ1a4 ¢ COOJTI0/IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKHN 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPaBOBbIX M STHYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICPXKAaHHUS B Pa3IMYHBIX (dopMaTax c
yu€TOM Ha3zHAYCHHs MH(POPMAIIUHU U LIEJICBOU ayJAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy MpeAcTaBIeHUS ¥ BU3yaTu3alliy.
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pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHsI C HWCIIOIH30BAaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbIl COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YieHA KOJUICKTHBRA,;

NpUHUMATh TEIA  COBMECTHOM  JEATEeIhbHOCTH, OpPTraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA MO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH yYacTHUKOB, OOCYXIaTh pE3yJIbTaThI
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHHBATh WJIEU C TMO3UIHUU HOBU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMIHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PEIICHMS] PACUYETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

J1aBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B OO0JaCTH
(U3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
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COBCPIIACMBIX I[GI‘/'ICTBI/II\/II N  MBICNHUTCIIbHBIX IIPOHCCCOB, HX PCIYJIbTATOB H

o5iER3E MR 1on nonnvceio

HCITIOJIb30BATh IPHUCMBbI pC(I)JICI*lCI/II/I AJIs1 OCHKKW CHUTYyalluu, BBI60pa BEPHOTIO




YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IPHUHUMATHh PEIICHUS IO HUX
CHIDKCHHIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3€ pPe3yiIbTaToOB
NEeATEITHbHOCTH;

MPUHUMATh Ce0s, IOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pPe3yIbTaTOB
NEeSATEeTbHOCTH;

IPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce TOCTHKEHHS THYHOCTHBIX PE3YIbTAaTOB OCBOCHUS ITPOTrPAMMBI I10
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Y  OOydYaroIIuXxcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPEAIOIar aFOIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh amanTHUPOBAThCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH H
yCrexy, ONTUMH3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOINCHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3periaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCcTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU JAEATEIIbHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEINIEH:
MaTepuagbHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
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UJcabHbINA ra3 MOI[CJ'II/I CTPOCHUS Ya30B, KMAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN

eR? Kﬁ(X (\1@51/1 CHICHUH| PU3UUYECKUX 3a/1a4;

AJNE POHHOH l'l arnu b At

pacro3HaBaTh (PU3HYECKUE SIBJEHUS (MPOLECChl) U OOBSICHATh UX Ha OCHOBE
MR aHUEY, MOJEKYIAPHO-KHHETHYECKON TEOPUM CTPOEHMs BELIECTBA U




AIEKTPOJAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIIMHEWNHOE JIBUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKEHUE MO OKPY>KHOCTH, UHEPIIMs, B3aUMOJICUCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE >KHIKOCTCH W TBEPABIX Tel,
W3MEHEeHHEe O00BEMa TeJl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIIOBOE PaBHOBECHE,
WCIIapeHue, KOHACHCAUMS, IUIABJICHHUE, KPUCTAJUIA3AIUsA, KUIICHUE, BJIAXKHOCTb
BO3/1yXa, MOBBILIECHUE JABJICHUS ra3a MPU €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBA3b MEXKIY IapaMeTpaMHu COCTOSHHUS Tra3a B U30MPOLECCax, dJIEKTPU3ALHUs TEN,
B3aUMO/JICCTBUE 3aPSJI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, IYyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHIa,
HMMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUsA, MEXaHU4YECKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCHOJIB3yEMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMYHMHY C JAPYTUMHU
BEJIMUYUHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEJIWYMHBL: JABJICHUE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi SHEPTHUSI XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBaJApaTUYHAsS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPAaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3YEeMbIX BEJIMYMH, WX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUMHAM;

OTMCHIBATh N3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BENIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD TOJIsI, IIOTEHLIHAJ, PA3HOCTh MOTEHIIUAIIOB;
IpU ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (pu3ndeckue
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUUYECKYI) TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOW DHEPTUM TEIUVIOBOIO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoi, MEePBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
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OOBSICHATH OCHOBHBIE MTPUHIIUIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOT0 MCIOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

BBITIOJHATh OKCIEPUMEHTHI TIO0 HCCICNOBAHUIO (PU3NYCCKUX SIBICHUN W
MPOIIECCOB C HCIOJB30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyrpoBaTh MpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (OPMYIUPOBATH
BBIBO/IHI,

OCYIIIECTBIIATH MPSMbIC U KOCBCHHBIE M3MEPEHUsT GUBNUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUS U MCIOJIb30BaThb HU3BECTHHIE
METO/bI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh Pe3yabTaThl MOJYUYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONIUIl U TPaUKOB, IETaTh BEIBOJBI IO Pe3yIbTaTaM UCCIIeI0OBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€THble 3a7auyd C SIBHO 3aJaHHOM (M3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a9U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEoOXOoJuMble NIl €€ pelleHus, MPOBOJUTH PACUEThl M OLIEHUWBATh PEATbHOCTh
MOJy4YEHHOT0 3HaueHus (PU3NUECKOMN BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKACHUW C OMOpOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHE ABIICHUS,

UCIIOJIb30BAaTh MTPH pEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJISIPHOM WHGOpPMAIMK, TMOJTYYEHHONM W3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIIM3UPOBAThH MMOTyIaeMylo HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3MKE B TOBCEIHEBHOM KU3HU IS
oOecnieueHnss O€30MACHOCTH MPH OOpalieHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU

e
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O

CT OﬁCTBaMI/I JIsI COXPAHCHUA 3}) OBbA U CO6HIO CHHS HOPM 3KOJIOTHYECKOI'O
YT ROKYMENT NOLIMCAR PP A p

NORERT BB B MGEHOIEEHbCPere;




paboTaTb B TPYyINIE C BBIMOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPaCHpenelsaTh OOS3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM IPOOIIEMBI.
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IBEKTPOHHOW

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne ni/mn P Konrposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3rKa ¥ METOIbI HAYYHOTO MMO3HAHUS 2 bubmorera [JOK
' A ya https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
32 OcHOBLIFEPMOAHHAMHEKH 10 1 bubmorexa LIOK
e https://m.edsoo.ru/7f41bf72
o OOKYMEHT I F]‘%HHCAH Bubmorexa [IOK

H—Fiﬁég%OﬂHI/Iﬂ BCINCCTBA. 5

dazoBbIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME
4 N
AOKYMEHT NOAMNUCAH
3NEKTPOHHOWU NMNOANUCHIO
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7. Kabapaun, O.®., Opnos B.A., 3unsbepman A.P. ®usuka: 3agaunnk: 9-11

KJIacchl: YueOHOe mocoOue st 001e00pa3oBaTeNIbHBIX YIpEKAeHuH. — M.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HHTEPHET

1. Poccuiickuii ob6meodpazoBatenbhblii moptan URL: http://experiment.edu.ru

2. Enunas xosuiekuus udpoBbix oOpa3zoBarenbHbIX pecypcoB URL:

http://school-collection.edu.ru

3. College.ru: ®uszuka URL: http://college.ru/fizika/

4. ITopran ecrectBeHHbIX Hayk: ®usuka URL: http://www.e-science.ru/physics

5. KITACCHA ®U3UKA URL: http://class-fizika.narod.ru/index.htm

6. DU3MKA B AHUMAIIMAX URL: http://physics.nad.ru/physics.htm.
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