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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpoBHS Ha YPOBHE CpeIHEro OOIlIero
oOpa3oBaHus pa3paboTaHa HAa OCHOBE TOJIOXKEHHUN UM TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON mporpammsbl, mpeacraBieHHbIXx B OI'OC
COQO, a Taxxke ¢ yuéroMm enepaibHOW pabodeil mporpaMMbl BOCHUTAHUS U
KOHLIEMLIUKA TpenojiaBaHus yuyeOHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aLusIX Poccuniickon denepanum, pean3yoInX OCHOBHBIE
00pa3oBarebHbIE TPOTPAMMBI.

Copnepxkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mpu
o0ydyeHuu ux (u3nke Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESATEILHOCTHOIO
noaxojaa. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPEeIMETHBIM pe3yJbTaTaM
oOy4eHHs, a TakKe YYUTHIBAET HEOOXOAMMOCTh PEaU3AIUU MEKIPEIMETHBIX
CBA3€d (U3HKM C €CTECTBEHHO-Hay4YHbIMH Y4YE€OHbIMU mHpenMeramu. B Hel
ONPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTarnpeIMEeTHbIC, IPeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IJIJAHUPYEMBbIE PE3YJITATHI OCBOCHUS Kypca (PU3UKH HAa OA30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeameTa « Du3nKay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. IKoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yIOIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SIBJIICHHWM, HM3y4acMbIX XHMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHWE W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMNpeAeNiseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTUKHU, TPaHCHOPTa, OCBOCHHUS
KOCMOCAa, TMOJIYYEHHS] HOBBIX MaTEpHUalOB C 3aJaHHBIMH CBOMCTBAMH U JPYTHX.
N3yyenune (Pu3MKM BHOCHT OCHOBHOM BKJIaJI B (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUM MPUMEHSTH
Hay4YHBIN METO/1 MO3HAHUS MPU BBIMOJHEHUH UMY YU€OHBIX UCCIIEOBAHUM.

B ocHOBy Kkypca (usukud s ypoOBHS CpeAHEro ooOmiero ooOpa3zoBaHUs
MOJIOKEH pAl U, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (pU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HCIOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamMu.

Hoess npuxnaowoii  nanpasnennHocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHMUYECKHUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEJEHHUS HIIEMEHTOB
CoepXaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TaKke O0OCYKIeHUs
po6JieM pallMoOHAIBHOTO IPUPOIONIOIB30BAHUS U SKOJIOTHUECKOH 0€30M1aCHOCTH.

CTep>KHEBBIMHU 3JIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIEero
oOpazoBanus sABIAIOTCS (pusmyeckue teopuu (HopMUPOBAHHE MPEICTABICHUN O
CTPYKTYpE MNOCTPOEHUSI (PM3UUYECKON TEOpHH, posid (hyHAaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJACTABICHUSX O TMPUPOJE, TpaHMIIAX
MPUMEHUMOCTH TEOpUM, JJIsI OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUNA U
MPOIIECCOB).

CHCTeMHO-AESITENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAbHONU AESATEILHOCTH OO0YyYaroluXxcs.
Jlnst  6a3oBoro ypoBHA Kypca (HU3MKM — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX padoT,
KOTOpbIE B MporpaMme mno (pusuke oO0beAMHEHBI B OOIIUM CIUCOK YYEHUYECKHUX
NpaKkTUYECKUX padoT. BbijeneHne B yka3aHHOM IepeyHe JadopaTOpPHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS Y4YaCTHUKAMHU
00pa3oBaTeNIbHOTO Mpollecca HUCXOAsS M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHalieHus kabOuHera ¢usuku. [lpu dsToM oOecreynBaeTCs  OBJAJCHUC
00yJarouMMucs yMEHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIEIOBAaHUS
3aBUCUMOCTEN (M3MYECKMX BEJIMYMH M TMOCTAaHOBKY OIBITOB 1O MPOBEPKE
MPEIJIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHUE yAENsSETCS PEUICHUI0 PACUETHBIX W KAaYeCTBEHHBIX
3amad. [lpu sTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33JlayM C SBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIIUE TPUMEHSATh U3YUYEHHBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
00BbsICHEHHE TPOTEeKaHUsl (U3UYECKUX SBJICHUUW U TIPOILIECCOB B OKpYKarouien
KU3HH, TpeOytonue BbhIOOpa (U3UYECKON MOJEIM ISl CUTyallMd MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUUYECKOMY OOECIEUCHUI0 Y4YeOHOTo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3MKK Ha YPOBHE CpEHEro 00IIero 00pa3oBaHUsl IOJKEH U3y4aThCs B YCIOBUAX
MpeIMETHOr0 KaOuHeTa (M3MKMA WIM B YCIOBHUSX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (QU3MKU JTOKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyHOBaHUE JiS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3NKe YICHHYCCKUX MPAKTHYECKUX padOT M JTEMOHCTPAIMOHHOE
obopymoBaHue.

JlemoHCTpanonHoe obOopynoBanue (GopMupyercs B COOTBETCTBUU C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH ¥ OOECIIEYMBAET TOCTAHOBKY
MEPEUYNCIICHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JACMOHCTpAIlUNA s
UCCJICIOBAaHMSI  M3y4aeMbIX SBICHUW W  TPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHME JJISI YUYCHMUYECKHX MPAKTUYECKUX padoT
dbopMHpyeTCs B BUJE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaThudecKue KOMIUICKTBI
Ja00paTOpHOTO OOOPYIOBAaHUS JIOMKHBI OBITH TMOCTPOSHBI HAa KOMILJICKCHOM
WCIIOJIb30BAaHUU AQHAJIIOTOBBIX W IU(POBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJI€ IU(PPOBHIX TaOOPATOPUIA.

OCHOBHBIMHU LEJIIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (opmMupoBanue HWHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAYYHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHUS KaK pe3yibTaTa HW3YUCHUS
OCHOB CTPOCHUSI MaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HUKU;

e (QopmupoBanue yMeHuUil OOBACHITH SBJICHHS C HUCIOJIb30BAaHUEM
(bU3MYeCKUX 3HAHUH M HAyYHBIX JJOKA3aTeIbCTB;

e (opmMupoBaHMe TpenCTAaBICHUNW O POIM (PU3MKHU IS Pa3BUTHSA JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne dTUX Iiesield 00ecrieunBaeTCsl PEIICHUEM CIEAYIONNX 3a/1a4d B

npoluecce U3yyeHus Kypca GU3NKM Ha YpPOBHE CPEHEro 00111ero oopa3oBaHus:



e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 001Inx buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAsI MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY H
AIIEMEHTHI aCTPOPHU3UKH;

e (opmMupoBaHMe yMEHHUI TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
00bsicHeHUsI (UBMYECKUX SBJICHUW B TpPUPOAE U ISl TOPUHATHUA
MIPAKTUYECKUX PELICHUM B IOBCEAHEBHOM KU3HU;

e OCBOEHHE CIHOCOOOB pELIEHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
¢usznyeckoil Mozenblo, 3aJay, MOJApPa3yMEBAIOIIMX CAMOCTOSTEIHLHOE
co3nanue GU3NUECKOM MOJIENH, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (PU3MUYECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEJILHOIO IIJIAHUPOBAHMS U TMPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEeprpeTauuu UHGOpMaIH,
onpeeeHus: JOCTOBEPHOCTH MOITYYEHHOTO pPe3yJIbTaTa;

e CO3JIaHUE YCIOBMI AJIsl Pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIli ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEIO), B
11 kacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme 1o (U3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX PalbOT SBISIETCS PEKOMEH/IOBAHHBIM, YYHUTENb JEJacT BBIOOP
mpoBeNeHHusT J1abOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHIUBHUIYaJIbHBIX
0COOEHHOCTEHN 00yJaroImnUXCs.



COAEPKAHUE OBYUEHUSA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O INIO3HAHUA

®usuka — Hayka o mnpuponae. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIErO
mupa. Pombp JkcriepuMeHTa W TEOPUM B IIPOLIECCE TO3HAHMS IPUPOIBI.
DKCHEepUMEHT B (PU3HKE.

MonenupoBanue (pU3MYECKUX SABJICHUM M TpoleccoB. HayuHble TrHHoTE3bl.
duznyeckre 3aKOHbI U TEOpUU. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUSA.

Pons u Mecto ¢uszuku B HOpMUPOBAHHHM COBPEMEHHOW HAYYHOM KapTHHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble M LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHKCHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsIsi CKOPOCTh, MIHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MaTEepUaIbHOW TOYKH, MX NPOCKIMU HA OCH CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBrkeHue. [paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MepeMelieHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOoe nazieHne. Y CKOpeHrue CBOOOTHOTO TaACHUS.

KpuBonuHentHoe  aBvKeHue. JIBHKEHME  MaTrepuajlbHOM TOYKH IO
OKPY)KHOCTH C IOCTOSSHHOW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTs. [lepuosa u yactora ob6panieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue YyCTPONCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: CIUJIOMETP,
JIBH>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIE MEPE/Iavuu.

Llemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUs KMHEMAaTHUECKUX XapaKTEPUCTUK
JIBHOKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGntonenue nBukeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPHU30HTY U
TOPU3OHTAIBHO.



N3mepenune yckopeHusi CBOOOIHOTO MaieHus.

Hanpagiienne CKopoCcTH pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHHUS C LIEJIBbIO ONPEIEIIEHUs MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY IMyTAMH, MNPOWJICHHBIMUA TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IApUKaA B BA3KON KUIKOCTH.

N3yuyenue nBukeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOcTH  [anmunes. IlepBwii  3akoH  HbrotoHna.
NHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unnu cuil. Bropoil 3akoHn HeroToHa
JUJIs. MaTEpUaNIbHOM TOUKHU. Tpetuit 3akoH HeloTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Ttsoxectu. llepBas kKocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, cCKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXKEHUS U cuiia TpeHus nokosi. KosdduiueHT tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. Ilmedo cuibl. YcmoBus
paBHOBECHUS TBEPIAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA W NPAKTHYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MAaCC B3aUMOJICMCTBYIOIINX TEJL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmMaIiuu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM TOIBEME U TTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIBXKEHUS.

YcioBus paBHOBeCHUS TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomoi

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pa3siie, oT ux aedopmMaiuu.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3axonvl coxpanenusn 6 mMmexanuke

NMnynse MaTepualibHOM TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbc cuiibl M U3MEHEHHE HMMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaboTa cuiibl. MOITHOCTH CHITBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKH. TeopemMa 00 HW3MEHEHUU
KMHETHUYECKOU YHEPTUHU.

[TorenuuanbHas SHEprusl. [TorenuunanbHas SHEprust yIpyTo
nedbopmupoBaHHoi  npyxuHbl.  [loTeHuManpHas  SHEprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CUJbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPrHUU CUCTEMBI TEJ.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckue yCTpOWCTBA U MPAKTUYECKOE IMPUMEHEHHUE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa MOTEeHIIUATBEHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u paOOThI CHIIBI C U3MEHEHHUEM MEXaHUUYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsekyasipHasi pu3nKa U TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABMKEHHS U
B3aMMOJICMCTBUSI YaCTHUI[ BeElIeCcTBAa. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3zMepsl MoJiekyil. KonumyectBo BemiectBa. [ToctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HJACaIbHOTO raza. AOCOJIIOTHAs TeMmIlepaTypa Kak Mepa
cpeaHel KHUHETHMYECKON SHEpPruy TEIJIOBOTO JBWXKeHUs dvacTull raza. [llkana
temrepatyp KensBuHa. ['a30Bblie 3akoHBI. YpaBHeHHEe MenaeneeBa—KianenpoHa.
3akon /lanbToHa. M30mpouecchl B UACaIbHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BeliecTBa. ['paduueckoe TMpeACTaBICHHE H30MPOIIECCOB: H30TEpMa, H30X0Dpa,
nuzo0apa.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME UCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHCHUM.

OmnpwiThl 10 MU PY3UHN )KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO ABHIKCHHS.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HUIIoCTpupyomas Npupoay AaBJICHUS ra3a Ha CTEHKHU COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHHUS UICAIBHOTO Trasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHIA
00bEMa KOMHATBHI, TABJICHHUS U TEMIIEPATYyPhl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamurku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3MeHenus. KonumdecTBo TemioTel u padota. BHyTpenusis
SHEPrusi  OJHOATOMHOTO  HJEAJbHOrO  Tra3za.  Buael  Temsonepeaayu:
TEIUIONPOBOHOCTh, KOHBEKITUS, U3JIydeHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTRA.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMm mporiecce. [lepBbili 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenre mepBOTO 3aKOHA TEPMOJMHAMHUKH K u3omporeccam. ['paduyeckas
UHTEpHpeTalus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TennoBble  MammHbl.  [IpuHIUIBI ~ AEHCTBUS  TEIJIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBHIX MamuHaxX. KoadduimeHT momae3Horo
nericTBus TeruioBod mamuHbl. I{ukn KapHo m ero ko3 @UIMEHT IMOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO Cropanusi, ObITOBOM XOJIOAUIBHUK, KOHIUIILOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEPruy Tela TMPH COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIMS).

M3meHeHne BHyTpeHHEN SHEpPruu (TeMIiepaTypbl) Tejaa Ipy Terionepeaye.

OneiT MO anauabaTHOMYy pACHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu nmapoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHJeHcalus. Vcnapenue u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJbHAs BJIAXHOCTh Bo3ayxa. HaceimeHHbI map. YjenpHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Terna. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamibsl. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUcCTajuIM3anus. Y AelibHasl TerioTa miasiienus. Cyoaumanus.

YpaBHeHuUE TEII0BOrO OanaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYyUYECHHUS] COBPEMEHHBIX MaTEpPUasOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TaPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHrs BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepeHne OTHOCUTENIBHOW BIAXKHOCTH BO3AyXa.

Pa3znen 4. JaekTpoauHaMHuKa
Tema 1. dnexmpocmamuxa
OnekTpu3auus Tel. OJEKTpUYeCKHi 3apsia. J(Ba Buaa 3IEKTPUUYECKUX
3apanoB. [IpOBOJHUKM, IUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUUECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueyHbIN 3EKTpUYECKUi 3apsi.
Onextpuyeckoe mnose. Hampsok€HHOCTH  3yIeKTpHueckoro mojs. I[IpuHuun



CYyHEPNO3ULIMM IJIEKTPUUECKUX MOJeH. JINHUM HAnpsHKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  anektpoctatudyeckoro  moss.  [lorenuwman.  PasHocTh
noTeHUUaIoB. [IpOBOJHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpuueckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHnaeHncaTop. DIeKTPOEMKOCTh MJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOTO0 KOHAEHCATOPa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPUMEHEHHE: 3SJIEKTPOCKOII,
IIEKTPOMETP, DIEKTPOCTAaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN arnapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO M MPUHLMI AEHUCTBUS DJIEKTPOMETPA.

BzaumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE T0JIE 3aPSKEHHBIX TEl.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3AUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOMIaaH
IJIACTUH, PACCTOSIHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpedax

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [IocTosITHHBIN TOK.

Hanpsixenue. 3akon Oma 71 yyacTKa LETu.

ONEKTPUYECKOE CONPOTUBIICHUE. YJEIBHOE CONPOTHUBIICHHE BEIIECTBA.
IlocnenoBarenpHOE, IapalIeIbHOE, CMEIIAHHOE COCIUHEHUE ITPOBOJIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
3JIEKTPUYECKOTO TOKA.

ODJIEKTPOJBUKYIIAsl CUJa YW BHYTPEHHEE COINPOTUBIICHUE HCTOYHMKA TOKAa.
3axon Oma i OTHOM (3aMKHYTOMN) AyieKTprueckoi nenu. KopoTrkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBJIEHUS METAIUIOB OT TeMIlEpaTypbl. CBEPXITPOBOAUMOCTD.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKHY. CobOcTBeHHas u pUMeCHast MIPOBOAUMOCTD
noJIynpoBOoHUKOB. CBoiCcTBa p—n-niepexoaa. [1omynmpoBoIHUKOBBIE TPUOOPHI.

ONeKTpUYecKUid TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUAMSA. DIEKTPOIIU3.



DJIEKTpUYECKHT TOK B razax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [1nazma.

TexHUYecKue YCTPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETp,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTpPOHArpeBaTeIbHblE MPUOOPHI,
3IIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN AHO/I, TaJIbBAHUKA.

Jlemoncmpayuu

M3MepeHne CHUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAN MOTIEPEYHOr0 CEUYECHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE MTPOBOIHUKOB.

[Ipsmoe wu3MepeHue SIeKTpoABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[TpOoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD JTNOAA.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3yyeHnne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOUHHKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habmonenue snextponmsa.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBIsIETCS C
y4E€TOM COJEP)KATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbIM (pakT, rumoresa, (u3nyecKash BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHWEe CHUCTEMbl ypaBHEHUM, JuWHEWHas (yHKIMS,
napa6ona, runep0osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoecus: mexannueckoe ABMKEHUE B XKUBOU npupojae, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHUW3MOB (BUIbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B dKUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS AUCCOLMALNS,
rajgbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABHKEHUN C HCIOJIB30BAaHMEM MEXaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIMITHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYrHe€), IBUTaTeilb BHYTPEHHEIrO
CropaHusi, naponasi TypOrHa, OBITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MATEPUAJIOB, B TOM YMCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, DJIIEKTPOHArpeBaTEIIbHbIC npubopBHI,
3IEKTPOOCBETUTEINbHBIE TPUOOPHI, TATbBAHUKA.



IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «Dusmka» Ha ypoBHE CpeTHETO OOIIero
oOpasoBanus (6a30BbIN YPOBEHB) OJDKHO OOECHEUYUTh TOCTHKEHHUE CIIEAYIOIINX
JMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro mpeameTa «Du3nKa» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarIMXCAd PYKOBOJCTBOBATHCA
chopMHUpPOBAaHHOW BHYTPCHHEH TO3UIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMW, TIO3UTUBHBIX  BHYTPEHHUX  YOCKICHUW, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OIIbITAa M OMbBITA JAESATEIBHOCTH B IPOLECCE peaIN3allMi OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaIaHCKOr0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIEroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPaKTAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIPaBJICHUU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHUE B3aUMOJEHCTBOBATh C COLUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JESATEIIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTh POCCHICKOM TpaXJaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
NESTEIbHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
mpuUCyIIero (pU3ndeckoil HayKe;



5) TPy10BOI0 BOCIIMTAHMS:

MHTEpPEC K Pa3MuHbIM cdepam NpodhecCHOHATBbHON NEATeNbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3MKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyay1ieil mpodeccun U peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbL;

TOTOBHOCTBH U CIIOCOOHOCTH K 0OpPa30BaHUIO M CAaMOOOpPa30BaHUIO B 00JIaCTU
(bU3UKY HA TPOTSKEHUU BCEU KU3HH;

6) K0JI0rH4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPhl, OCO3HaHHE TIJ100aJIbHOrO
XapakTepa 3KOJOTHYECKUX MPOoOIeM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITA JEATEIIBHOCTH OKOJOTHMYECKOM HANpaBIEHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUHU 0 (U3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHHME LIEHHOCTH HAY4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKUM  OCYLIECTBIATh  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBHUS
ba3oBble jornueckune geicTBUs:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIU3UpOBaTh  MpoOJiEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENICTIATh IICH JCATEIBHOCTH, 3a/1aBaTh IMapaMeTpPhl W KPUTEPUH HX
JOCTHIKCHUSI,
BBISIBIIAIT  3aKOHOMEPHOCTH W TPOTUBOpPEYMsT B  paccMaTpPUBAEMBIX
buU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHallM3a WMEIOIIUXCS
MaTepHaNTbHBIX M HEMATePUAIILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OTICHUBATH COOTBETCTBUE PE3YyIHTATOB
1EJIsIM, OLICHUBATh PUCKU TIOCIIEJICTBUN JEATEIHHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAaHHOTO B3aWMO,ICHCTBHUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble uccienoBareibcKkue 1eHCTBUA:
BIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHSATHUSIMH W METOJaMHU
bu3nYecKoil HayKH;



BJIa/IeTh HABBIKAMHU Y4eOHO-MCCIIE0BATENBCKONW U MPOSKTHOW ACSITEIbHOCTH
B 00y1acTU (PU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOUCKY
METOJIOB pelIeHus 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUS;

BJaJE€Th BUAAMU JEATEIbHOCTH IO TOJYYEHHIO HOBOIO 3HaHHUA, €ro
UHTEPIIpETalliK, MPEOOPA30BAHUIO W TMPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIUSX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (pU3UKH;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTATh TUINOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEeHThl ISl JOKa3aTesIbCTBA
CBOMX YTBEpXJACHUMN, 3a]]aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pEHICHWS 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHON
JIeSITEIbHOCTH, B TOM YHUCJIE TIPU N3YYCHUH (DU3HUKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUA TO (U3UKE B MPAKTUYECKYID 0OIacTh
KU3HECATEIIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, IPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJa/IeTh HaBbIKAMH IMOJIy4€HUsS MH(POPMAlUU (PU3NYECKOTO COJIEPKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBIISATh IOUCK, aHalu3,
CUCTEeMATHU3AIMI0 W WHTEPIpeTanuio WHOOPMAIMKA Pa3TUYHBIX BUAOB H (OpM
IpE/ICTaBICHNUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POpPMAIUH;

UCIIOJIb30BaTh  CpeACTBAa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX
3a7lad ¢ CcoOMIoJieHHeM TpeOOBaHUM HSPrOHOMHMKH, TEXHUKH OE€30MacCHOCTH,
TUTUEHBI, PECypcocOEpeKeHHsl, TMPABOBBIX W JITHYECKUX HOPM, HOPM
uH(OPMAITMOHHON 6€30MTaCHOCTH;

co3/aBaTh TEKCThl (DU3MUECKOrO COJEp’KaHUS B pa3IUUHbIX (opmarax c
yu€TOoM Ha3zHadeHHs] HHPOPMAIIUHU U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yalTnu3alliu.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:
OCYHIECTBJIATh OOLIEHWE HAa ypoKax (QU3MKK H BO BHE-YPOUHOH
NesATEeIbHOCTH;



pacrio3HaBaTh TMPEANOCBUIKM  KOH(MJIUMKTHBIX CUTyallud U  CcMsr4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOI0 TOYKY 3pPEHHUSI C HUCIOJb30BAHUEM
A3BIKOBBIX CPE/CTB;

IIOHUMAaTh M MUCIIOJb30BaTh MPEUMYILIECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUN C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKIOI'0 WICHA KOJIJIEKTUBA,;

IIPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH W
KOOPJAWMHHUPOBATH JICMCTBUS MO €€ HOCTHMIKEHUIO: COCTAaBJIATh IUIAH JICUCTBUU,
pacrpenensaTh pojid C YY4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3YIbTaThI
COBMECTHOU pabOThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHHMKA KOMAaHIbl B
o01IMii pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLECHUBATH HAEU C TO3ULUHAH HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUSIX, IPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITHh HHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO AESTENHOCTh B 00JacTH
GU3UMKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUSI MPAKTUYECKON pabOoThl C Y4ETOM HMEIOLUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTECHUN;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

pacMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHHI;

JefaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATH MIPUOOPETEHHBIN OIBIT;

crnocoO0CTBOBAaTh (OPMHUPOBAHUIO W MPOSIBICHUIO JPYAULIUU B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pPa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbII HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJIAJE€Th HABbIKAMM  IO3HABATEIbHOM  pe(dieKcMH KaKk  OCO3HAHUs
COBEpILAEMbIX JEUCTBUH UM MBICIUTEIBHBIX IMPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;



UCTIONIb30BaTh MPHUEMBI PeQIIEKCHH IJISl OLICHKH CHUTYaIliH, BHIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W apPryMEHTHI JPYTUX TMpPU aHaiIu3e pe3yJbTaToOB
JeSITEIbHOCTH,

PUHUMATh Ce0s, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TMpPU aHaIu3e pe3yJbTaToB
NeSTeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHMOKH.

B mpouecce nocTHKEHHS] THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uMKe s YPOBHS CpPEAHEro oOIero o0pa3oBaHus Yy OOydarolmuXcs
COBEpUICHCTBYETCS HMOIIMOHABHBIH WHTEJICKT, MpEANOIararonuii
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHUs1, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHs COOCTBEHHOM AMOIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
AMOITMOHAIBHBIM U3MEHEHUSM U TIPOSIBIIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEeMJICHHUE K JTOCTHIKCHHUIO LEITH U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JIEWCTBOBATh HCXOJ M3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €0 TMPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIECHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenus B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTHUH COBPEMEHHOW TEXHUKH WU
TE€XHOJIOTMH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YUUTBHIBaTh TPaHUIBl MPUMEHEHUS M3YYEHHBIX (PU3MUECKUX MOJIEIeH:
MaTepuanbHas TOUYKa, UHEpLUAJIbHAs CUCTEMA OTCUYETA, AOCOIIOTHO TBEPJIOE TENO,



UJICANIBHBIN ra3, MOJEIHN CTPOCHUS Ta3oB, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUECKUH 3apsi/i PU pelieHU: PU3NUECKUX 3a/1a4;

pacrio3HaBaTh (PU3MYECKUE SIBICHUS (TPOIECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISPHO-KMHETUYECKOW TEOPHUU CTPOCHHUS BEIIECTBA U
AJEKTPOJAMHAMMKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBM)KEHUE IO OKPYKHOCTH, HWHEPIHS,
B3auMoOJielicTBUE Tell, nuddy3usi, OPOYHOBCKOE JBUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJBIX TEJ, M3MEHEHNE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKISHUH ), TETUIOBOE
paBHOBECHE, HCHapeHHe, KOHJICHCAIlUs, IJIaBJICHUE, KPUCTAJIM3ALNs, KUIICHHE,
BJIAKHOCTBH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MIPU €r0 HarpeBaHUHU B 3aKPHITOM
cocylie, CBSI3b MEXAy NapaMeTpaMH COCTOSIHMSI Ta3a B  HM30IPOLECCax,
3JIEKTPU3aLHs TN, B3aUMOJICVCTBHUE 3apsI0B;

OTIMCBHIBATh MEXAaHWYECKOE JBWIKEHHUE, MCIONB3YS (PU3HYECKHE BEIUUMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tejla, Cuia,
UMITYJIbC TeJla, KUHETUYECKasi SHEPrus, MOTCHIMAIbHAS SHEPIrusi, MEXaHUUECKas
paboTa, MexXaHWYECKass MOIIHOCTh;, MPU OMUCAHUM TMPABUIBLHO TPAKTOBATH
(GU3UYECKUIT CMBICT HCIOJIb3YEMbIX BEJIWYUH, UX OOO3HAYCHUS W EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIIMYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBaTh M3YyYCHHBIE TEIJIOBbIE CBOWCTBA TEJI M TEIJIOBBIE SIBJICHMUS,
UCIONB3Yyd (U3MUYECKUE BEJIMYMHBI: JaBJICHHE Trasza, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIrusl XaOTHUECKOIO JBHUKECHUS MOJIEKYJ, CpeIHEKBaJApaTHUYHas
CKOpPOCTb MOJICKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsIS 2HEprus, padora rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENsA; IPH OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIHOJIB3YEMbIX BEIWYMH, UX
0003HAYEHUS U CAUHUIBI, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(bu3NYECKYIO BEIMUUHY C APYTUMU BETUUYUHAM;

OIKCHIBATh M3YUYCHHBIC AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsij,
3JIEKTPUYECKOE TOJIe, HANPSKEHHOCTh MOJIsSI, TOTEHINAJ, PA3HOCTh MOTEHIIUAJIOB,;
NPy OMUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCHOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMUS W EIWHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIONB3YS (PU3UYECKUE
3aKOHBI U IIPUHLHUIBL: 3aKOH BceMUpHOTO TsroTreHus, I, II u 11l 3akonsl HeroTOHA,
3aKOH COXpPAHCHUS MEXAHUYECKOW OJHEpPruu, 3aKOH COXPaHECHMS HWMIYJIbCa,
MNPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIMII PABHOMPABUS WHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBAa, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUYECKOW PHEPTUM TEIJIOBOTO JBUKEHUSI MOJICKYJI C



aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUUECKOT0 3apsna, 3akoH KyloHa, Npu 3TOM pa3iavyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHIATH OCHOBHBIE TPHUHIMIBI JEHCTBHUS  MAaIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BAaHUS B
MMOBCEIHEBHOM KM3HU;

BBITIOJIHATh OKCIIEPUMEHTHI M0 HCCJICAOBAHUIO (PU3UYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSMBIX W KOCBEHHBIX W3MEPEHHH, IPU 3TOM
dbopmynmupoBaTh IpobiieMy/3amady HM = THIOTE3y y4eOHOro JKCIECPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 00O0pYyHOBaHMS, MPOBOAUTH OMNBIT U
GbopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpeHUsl GU3HMUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (U3MYECKMMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3ybTaThl MOTYYECHHON 3aBUCHUMOCTU (PU3NYECKUX BEIUYHH B
BU/JIe TAOJIUII U TPaUKOB, JA€NIaTh BHIBOBI IO Pe3yJbTaTaM UCCIICAOBAHMUS;

co0JiroaTh npaBuia 0€30MacHOTO TPyJa MPHU MPOBEICHUM HCCIICTOBAHUI B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
00opy0BaHUS;

pemiath pacu€THhIE 3a7a4yd C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIOJNB3Ysl (PU3UYECKUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbL,
HEOOXOJuMbIe N7l €€ pelIeHUs, NMPOBOAUTH PacuéThl M OIEHMBATh PEAJbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

pemaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH WU
dbuznyeckue sBICHUS;

UCIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIC
uH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUN
U TIPEICTABJICHUS YUYEOHOW U HAYYHO-MOMYJIIPHON MH(GOpPMALIMH, MTOJTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(pOpMaLuio;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOSKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpHU OOpaILEHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH CPEIE;

paboTaThb B TIpyHme C BBINOJIHEHUEM pAa3IMYHBIX COLUAIbHBIX pPOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PAMOHAIBHO pACIPEAENsATh OOS3aHHOCTH W
IUTAHUPOBATh EATETHFHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pPacCMaTpUBaeMOM IPOOJIEMBI.
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