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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs

pa3paboTaHa Ha OCHOBE NOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOM mporpammbl, mpencraBieHHpix B DPI'OC COO, a Ttakxke c  ydéTrom
¢benepanbHON paboueil mporpaMMbl BOCIUTaHMS M KOHLENIMM TPENoAaBaHUs yueOHOro
npeamera «®Puszmka» B oOpa3zoBarenbHbIX opranusanmsx Poccuiickoit  ®Denepanuw,
peaTn3yIoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conep:xaHue mporpaMMbl 1Mo (U3MKE HalpaBleHO Ha (OPMHUpPOBAHHE €CTECTBEHHO-
Hay4yHOH KapTuHbBI MHpa oOydatoummxcs 10-11 kmaccoB mnpu oOyuyeHMH HX (QHU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATENbHOCTHOro mnojaxoxaa. Ilporpamma mo ¢usuke
cootBeTcTByeT TpeboBanmsasM DPI'OC COO k maaHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U
METaNpeIMETHBIM pe3yJabTaTaM OOYYEHHUs, a TaKKe YUUTHIBAET HEOOXOIUMOCTh peaTu3aIliu
MEXIIPEIMETHBIX CBSI3el (PM3UKU C €CTECTBEHHO- HAayYHbIMU y4yeOHbIMH Ipeameramu. B Helt
OIPEEIISIOTCS OCHOBHBIE IENIM M3Y4eHUs! (PU3MKHM HAa YPOBHE CPEIHEro OOIIero oOpa3oBaHMA,
IUTAHUPYEMbIE  PE3yJbTaThl OCBOCHMsS Kypca (U3MKU: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npenaMeTHbIC (Ha 0a30BOM YpOBHE).

B ocHoBY Kypca (u3uku Ui ypOBHS CpeAHEro o0I1ero oopa3oBaHusl OJ0KEH Psii UIeH,
KOTOpbIE MOJKHO PacCMaTpUBaTh Kak MPUHIIMIIBI €70 TTOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUHU € HEH KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZICP)KUT MaTepuall U3 BCEX PaslesioB (M3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBpEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBHMM C HEW Marepuan Kypca (U3MKH OObEeIUHEH
BOKpYT (u3uueckux Teopuil. Benymum B Kypce sBisercs (GpopMupoBaHUE NPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus npeamnonaraeT UCMoJIb30BaHUE T'YMaHUTAPHOTO
noTeHIuana Gu3nIeckor HayKu, OCMBICIICHHE CBSA3U Pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a
TaKke C MEPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHIECKUMHU TIPOOIeMaMHu.

Hoes npuknaonoti nanpaenrennocmu. Kypc QuU3MKM mpeAmnonaraetr 3HAKOMCTBO C
IIMPOKHUM KPYTOM TEXHUYECKUX U TEXHOIOTUIECKUX MPHIIOKESHUN N3YISHHBIX TEOPHITH 3aKOHOB.

Hoes skonocusayuu peanu3yercss IMOCPEACTBOM BBEJIEHHS 3JIEMEHTOB COJEPKaHUS,
MOCBSIIIEHHBIX  JKOJIOIMYECKUM  IpoOjieMaM  COBPEMEHHOCTH,  KOTOpbIE  CBSI3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOIMH, a Takke OOCyXAeHus mnpolieM paluoHaIbHOIO
MIPUPOIONOIB30BAHUS U 3KOJIOTMYECKON O€30MacHOCTH.

CHCTGMHO'I[GHTGJIBHOCTHBIFI moaxoa B Kypce (1)I/I3I/IKI/I PCAINU3YyCTCA INPEIKIAC BCECI'O 3a CUér

Oprainns3ai 9KCIIT] MMCHTaJIbHON ACATCIIPHOCTH O0YHAIOIIUXCA. HJDI 0d30BOI'0O YPOBHA KYypCd
JOKYMEHT NOANMNCAH 3NEKTPOHHOW MOANNCHIO
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OCHOBHBIMHU LIE€TISIMA M3Y4eHHUs (U3MKKA B 00IIeM 00pa3oBaHUU SBISIOTCA: (opMUpOBaHUE
WHTEpeca U CTPeMIICHUSI OOYYaroIIMXCS K HAyYHOMY H3YUEHHUIO

MIPUPOJIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX U TBOPYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUA O HAy4dHOM METOAE TMO3HAaHUS U  (OPMHUpPOBAHUE
HCCIIEI0BATENHCKOTO OTHOIICHHS K OKPYKAIOIINM SIBICHUSIM;

(hopMupoBaHrE HAyYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa WM3y4YeHHs OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DM3UKH;

(dhopMupoBaHrue yMEHHI OOBSCHATH SBICHUS C WUCIOIb30BAaHUEM (DU3MUECKUX 3HAHUU U
Hay4HBIX JIOKA3aTEJIbCTB;

(dhopMupoBaHue MpeACTaBICHUI O poiu (U3MKHU A Pa3BUTUSA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTHIl.

JlocTmkeHne HTHX — Leded  oOecriedrBaeTcs  peUuleHHeM  CIeAYIoIUX  3aad B
MpoIecce U3yYeHHs Kypca GU3NKH Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus:

npuoOpeTeHre CUCTEMBbl 3HaHUUW 00 OOMMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOUAsT MEXaHUKY, MOJCKYISPHYIO (DU3UKY, DJIEKTPOJINHAMUKY, KBAHTOBYIO (DU3UKY
Y 3JIEMEHTHI aCTPOPU3HKH;

¢bopMupoBaHUe YMEHUN MPUMEHITh TEOPETUYECKUE 3HAHWS Ui OOBSICHEHUS
¢u3nueckux SBICHUH B  OpUpoae M IS NPUHATUS — [PAKTUUYECKUX  PELIeHUH B
MOBCEHEBHOM XKU3HH;

OCBOCHHE CIIOCOOOB pPEIIeHUS PA3TUYHBIX 33]1a4 C IBHO 3aJJaHHON (PU3MUECKON MOJIEIBIO,
3a/a4, MOAPA3yMEBAIOIIUX CAMOCTOATENBHOE CO3/1aHue (PU3UUYEeCKOH MOMAenH, aJAeKBAaTHOU
YCIIOBUSIM 3a]1a4H;

MOHMMaHUe (U3NYECKUX OCHOB WM MPHUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBIIQZICHHE METOJaMH CaMOCTOSTENLHOTO IJIAHUPOBAHUS W TMPOBENCHUS (PUINUECKUX
JKCIIEPUMEHTOB, aHajdu3a W UHTEpIpeTaluu HWH(OpMAIUU, ONpEeaeIeHUsI JTOCTOBEPHOCTH
MOJTYYEHHOT O Pe3yibTara;

CO3JIaHHE YCIIOBHM I Pa3BUTHUS YMEHUW MNPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUYECKOU

ACATCIBbHOCTH.

COAEPKXAHUE OBYUEHUASA

10 KJIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o npupoje. HaydHble MeTonbl MO3HaHUSA OKpyKarouero mupa. Poinb
DKCHEPUMEHTA W TEOpUU B Apolecce HO3HAHUS OPUPOALL '%c(‘nppm\/mn”r B r‘pn'zmwp

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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MoaenupoBaHue (bU3UYECKUX SBICHUU u nporneccoB.  Hayunbie

TUIIOTE3BI.

Ou3nyeckrue 3aKOHBI M TEOPUHU. [ paHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpyuHLIATI COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOpMHPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
MPAKTUYECKON JEeSATEIHHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBble 1 HU(PPOBBIE UIMEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUHUKH.

Pasznen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanndeckoe nBmKeHHE. OTHOCHUTEIIBHOCTh MEXaHWYECKOro mBrokeHHs. CHcrema
orcuéra. TpaekTopusi.

[lepemenienue, ckopocTb (CpedHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHONH TOYKH, UX MPOCKIIUU HA OCH CUCTEMBbI KoopauHaT. CloxeHue mepeMenieHui 1
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMONIMHEHHOe ABMkeHue. ['paduku 3aBucumocT
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U IEPEMEIICHUS MAaTCPUATBHON TOYKU OT BPEMCHH.

CBoOoaHOe majieHne. Y CKOpeHue CBOOOAHOTO MaICHHS.

KpuBonuneiinoe nBuxeHue. JIBUKEHHE MaTepUaNbHOW TOYKH 10 OKPYKHOCTH C
IIOCTOSIHHOM II0 MOZYJIO CKOpPOCTBIO. YTIJIOBasi CKOPOCTb, JWHEHHas CKOpocTh. llepuon u
yacToTa oopameHus. LleHTpocTpeMuTeIbHOe YCKOPEHHUE.

TexHuyeckne yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHE: CHUAOMETp, JBHKEHUE
CHApSJIOB, LIETTHBIC U PEMEHHBIC MTepPeIadH.

Jlemoncmpayuu

Mopnenb CUCTEMBI oTcuéra, WJUTIOCTPAINS KHHEMATHUECKUX

XapaKTePUCTUK JIBIKCHUS.

[IpeoOpazoBanne ABMKEHUN C MCIOIB30BAHUEM IPOCTHIX MeXaHW3MOB. [laneHue Ten B
BO3/IyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmtonenue nBrkeHWss ~— Tena, OpOIIEHHOTO TOJA — YIJIOM K TOPU3OHTY |
TOPU30HTAIBHO.

N3mepenue yckopenust cB0OOOJHOTO nmajeHus. HampaBieHne ckopocTH IpH IBUKEHUH 110
OKPYXHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LEJIbIO ONPeIeIeHUs] MTHOBEHHON CKOPOCTH.
UccnegoBanne  COOTHOLICHHS — MEXIY MyTSIMU, MPOWICHHBIMHU TEJIOM 3a
IIOCJIENOBATEIIPHEIE PaBHBIE IMPOMEXYTKH BPEMEHU IIPH PABHOYCKOPEHHOM IBIDKEHUU C
HayaJlbHOM CKOPOCTHIO, PABHOW HYIIIO.

Tema 2. lunamuka

[Tpuniun otHocutensHocTH [ammnes. IlepBbrii 3akoH HeroToHa. MHepuuanbHbIe
CUCTEMBI OTCYETA.

Macca Tena. Cuna. [lpunuun cyneprno3uiuu cui. Brtopoit 3akon HproTtona mmst
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA /711 MaTepruaibHbIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna TspkecTd. IlepBas xocmmuueckass ckopocTh. Cuia
ynpyroctd. 3akoH ['yka. Bec Tena.

Tpenne. Buasl Tpenus (mokosi, ckonkxeHus, kauenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXXeHUsl U cuia TpeHus nokos. Kosdduuuent tpenus. Cuiia conpoTHUBICHUS
MIpU ABUKEHUU TeJa B )KUIKOCTH WJIU Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cuUibl OTHOCHUTENBHO OCH BpaimleHus. [lmedo cumibl. YClIoBUS paBHOBECHS
TBEPAOrO TENA.

[IOKYMEHT noAnvche S HERFFOBKAENOYCAR@IICTBA W MPAKTUYECKOE NPUMEHEHUE: TOJIIUITHUKY, JIBUKECHHUE
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HCKYCCTBEHHbBIX CITYTHHKOB.
Llemoncmpayuu
SIBrieHne nHepLUMH.
CpaBHeHME Macc B3auMOeHCTBYIONUX Tell. Bropoii 3akon HetoToHa.
N3amepenne cun. CiaoxxeHue cui.
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOopMaInu.
HesecomocTs. Bec Tena npu yckopeHHOM moabéme U nagaeHnu. CpaBHEHUE CUIT TPEHUS
MOKOSI, KAUEHUS M CKOJIbKCHHUS.
VYcnoBust paBHOBecusi TBEPAOTO Tena. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi
N3yuenune nBuxeHus Opycka 1Mo HaKJIOHHOM TIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH CUJI  YOPYIOCTH,  BO3HHMKAIOIIKX B
MpYKUHE Y PEe3WHOBOM 00pasIie, OT ux aeopManuu.
Wccnenosanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BpPAIllCHHUS.

Tema 3. 3akoHbl COXpaneHUun 8 MeXanuKe

Nmnynbe MaTepraabHOM TOUKH (Tea), CHCTEMbI MaTepUAIbHBIX TOYEK. VIMITYIIbC CHUJIIBI U
M3MEHEHNE UMITyJIbca Tela. 3aKOH COXpaHEHUS UMITYJIbca. PeakTUBHOE NBUKEHHE.

Pabora cuiiel. MOIHOCTE CUIIBI.

Kunernueckast sHeprusi MaTepuaibHOW TOYKH. Teopema 00 M3MEHEHWU KUHETUYECKOM
SHEPIUH.

[lorennuanbHast »Heprusa. lloTeHuumanbHas SHeprus ynpyro naehopMHUpPOBaHHOM
npyxuHsl. [loTeHnnanbHas sHeprus Tena BOIM3HM MOBEPXHOCTH 3EMIIH.

[ToreHnmanbHble ¥ HEMOTEHIIMAIBHBIE CHIIBL. CBSI3b paOOThI HEMOTEHIIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUU.

VYipyrue u Heylpyrue CTOJIKHOBEHHS.

TexHr4ecKkre yCTpOMCTBA M IIPAKTUYECKOE ITPUMEHEHHE: BOJOMET, KONEDP, MPYKUHHBIN
IIACTOJIET, IBUKCHHUE PAKeET.

Llemoncmpayuu
3aKOH COXPAaHEHHUS UMITyJIbca. PeakTUBHOE NBUKEHUE.
[lepexon mOTEHIIMAIBHON YHEPTHH B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
1. JIBuKeHHE Tena Mo OKPYKHOCTH ITOJ AEMCTBUEM CHIIBI TSYKECTH U YIIPYT'OCTH.
2. M3yueHune 3aK0Ha COXpPaHEHUSI MEXaHUYECKOM SHEPTUU.

Pa3nen 3. MousiekyJsipHasi pu3uka ¥ TepMOANHAMHUKA

Tema 1. Ocnogvl MoNEKYNAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE  TOJIOKEHUS  MOJEKYISPHO-KUHETUYECKOM TEOPUM W HMX  OIBITHOE
obocHoBanue. bpoyHoBckoe aBmwxkeHue. Juddysusa. Xapakrep OBUKEHHS U B3aUMOJCHCTBHS
YacTHI] BeecTBa. MoJeIN CTPOCHHUS ra30B, KUIAKOCTEH M TBEPHABIX TENl U OObSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mojeied. Macca u pasMepbl MoJiekys. KomnuecTBo BeliecTBa.
[TocTosinnas ABorazapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [lkana remneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH
uaeanpHOro rasa. AOCONIOTHas TemrepaTypa Kak Mepa CpeaHell KHHETHMYeCKOW SHepruu
TEIUIOBOr0 JBMKeHWs uwactull ras3a. lllkama temmneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akoH JlampTona. WM3omporeccsl B uaeaibsHOM Tra3e
C TIOCTOSHHBIM KOJNMYECTBOM BellecTBa. ['paduueckoe MpeacTaBiIeHHE H3OMPOIIECCOB:
u30TepMa, U30X0pa, n3odapa.

TexHudeckne ycTpolcTBa M MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

LemoHcmpayuu
[OKYMEHT noanEMBATEROHAOKAZHBEIOIIINE JUCKPETHOS CTPOCHHME BelecTBa, ¢ororpaduu MoIeKyI
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OpraHMYECKUX COCTUHECHUH.

OmnpiTel o nuddy3un KuakocTeit u razoB. Mozenb OpOyHOBCKOTO ABMKCHHUS.

Mogens onwita LltepHa.

OnbITEl, JOKA3bIBAIOIIME CYHIECTBOBAHUE MEXXMOJEKYISIPHOTO  B3aMMOJICHCTBHS.
Mogens, HUTIOCTPUPYIOIAs IPUPOY AABJICHHUS ra3a Ha CTEHKU COCY/a.

OnbIThL, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICATBHOTO ra3a, U30MpPOIECChI.

YyeHuyecKul akcnepumeHm, nabopamopHsele pabomel
1.0Ompenenenne Macchl BO3AyXa B KIIACCHOHM KOMHATe€ Ha OCHOBE M3MEpPEHHH 00bEMa
KOMHAThbI, AaBJICHUS U TEMIICPATYPhI BO31yXa B Hen.
2. OnbITHas npoBepka 3akoHa ['eit — JIroccaka

Tema 2. Ocnoebl mepmoounamuku
TepMmonnHamuueckasi cucreMa. BHYTpeHHSs PHEPrusi TEPMOJMHAMUYECKONM CHUCTEMBI U
crocoObl e€ m3mMeHeHus. KonnyecTBo TemioTel U paboTa. BHYTpeHHSST SHEPTHs OHOATOMHOTO
HJCABHOrO raza. Bupl Teruionepenadn: TEIUIONPOBOAHOCTb, KOHBEKIIMS, H3JIydeHUE. Y IeNbHas
TEIUIOEMKOCTD BelecTBa. KonuyecTBo TEMIOTH IpU TEILIONEpeJaye.
[lonsatue 06 ammabatHoM mpomecce. IlepBeiii 3akoH TepMoauHamukH. IlpumeHenue
MIEPBOro 3aKOHA TEPMOJAMHAMUKU K H3omporeccaM. I'paduueckas naTepnperanus padoThl rasa.
Bropoii 3akoH TepmoanHamMuki. HeoOpaTHMOCTh MPOLIECCOB B MPUPOJIE.
TernnoBeie MamuHbL. [IpUHIMIBI ASHCTBHUS TEMIOBLIX MamuH. [IpeoOpazoBanus sHeprun
B TeruioBbIX MamuHax. KoadduuuenTt nonesnoro nercteus TemnoBoi MamuHbl. Lukn KapHo u
€ro KO3 QHUIMEHT MOJIE3HOr0 JeUCTBUSA. DKOJOrMUYECKUE TPOOIEMbl TEMJI0IHEPIeTUKH.
TexHudyeckue ycTpoiicTBa M MPAKTUYECKOE NPUMEHEHHUE: [BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJMIbHUK, KOHUIIMOHED.
LemoHcmpayuu
V3MeHeHMe BHYTpEHHEW »HEpPruu Tena MpU COBEPLIEHUH pabOThI: BBUIET MPOOKH W3
OYyTBUIKM TOJ| JI€HCTBHEM CXKAaTOro BO3JlyXa, HarpeBaHue 3Qupa B JaTyHHOU TpyOke MyTEM
TpEeHUsI (BUJICOJEMOHCTPALIHS).
W3menenve BHyTpeHHEH sHeprum (TeMIiepaTypbl) Tena npu Terionepenade. OmbIT MO
annabaTHOMY pacUIMPEHHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).
Monenu napoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOI'O JABUTATEIs.
YuyeHuuecKul akcnepumeHm, nabopamopHsele pabomel

H3mepenne yienbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmosnnus eeuiecmea. Dazoewvle nepexoonvl

[TapooOpazoBanue wu KoHAeHcanusa. Vicmapenne u  kumneHue. AOCOMOTHasS U
OTHOCHUTENbHAs BIAXKHOCTh Bo3/yXa. HacklleHHbli nap. YaenbHas Temiora napooOpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Ttenmo. Kpucramimyeckue u amopduble Tena. AHHU30TPOINUS CBOMCTB
kpuctamoB. JXunkue kpuctamibl. CoBpeMeHHble MaTepuaibl. [lnaBieHne U KpUCTaUIM3aLUsL.
VY aenwHas Temora miasnenus. Cyomumarus.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuueckne yCTpoWcTBa M NPAKTUYECKOE NPUMEHEHHME: THI'POMETP U ICUXPOMETP,
KaJIOpUMCTp, TEXHOJIOT'MH MOJIYYCHUA COBPCMCHHBIX MaTcpuraioB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOI'UH.

LemoHcmpayuu

CBoiicTBa HACHIIIEHHBIX MMApOB.

Kunenue npu nonmxeHHoM aaBieHUH. CriocoObl U3MEPEHUs BIaXXHOCTH.

HaOntonenue HarpeBaHus W IUIABJICHUS KPUCTAJUTMYECKOTO BeliecTBa. JleMoHCTpanus
KpPHUCTAJIJIOB.

YueHuyeckuli akcnepumeHm, nabopamopHsie pabomel

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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H3mMepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3AYyXa.

Paznen 4. DnekTpoguHaAMuUKa

Tema 1. dnekmpocmamuKa

DnekTpuzanus Ten. OJEeKTpUYeckuil 3apsn. JIBa BUAa DJIEKTPUYECKHX 3apsIOB.
[IpoBoHUKY, TUATIEKTPUKH U TIOTYIPOBOJAHUKHU. 3aKOH COXPAHEHHUSI DJIEKTPUUECKOTO 3apsiia.

Bzaumopeiictue 3apsinoB. 3akoH Kynona. TouyeuHbI  2JIEKTpUYECKHM  3apsij.
DOnekTpuueckoe mone. HanpsxEHHOCTh anekTpuyeckoro mois. [IpuHOMN cyneprno3uiuu
3JIEKTpUYECKUX mojiei. JINHUM HanpsHKEHHOCTHU AJIEKTPUYECKOTO MO,

PaGora cun oanektpocratmdyeckoro moinsa. Ilorenmuman. Pa3sHocTh  MOTEHIMAOB.
[IpoBOAHMKY M TUANIEKTPUKHU B IIEKTPOCTATUUECKOM ToJie. J{uanexTpruyeckas MpOHUIIAEMOCTb.

DnekrpoémkocTh. KonaeHcatop. DHEKTPOEMKOCTh IIOCKOIO KOHJEHCATOpA.

DHeprus 3apsHKEHHOT0 KOHASH caTopa.

TexHnuyeckune ycTpoilcTBa M MpPaKTHUUECKOE MPUMEHEHHE: 3JIEKTPOCKOI, JIEKTPOMETD,
ANIEKTpOCTaTUYECKas 3alliTa, 3a3€MJICHHUE JJIEKTPONpPUOOPOB, KOHIEHCATOP, KOMHPOBAIBHBIM
armapar, CTpyMHbII IPUHTED.

LemoHcmpayuu

Y CTpoicTBO M IPUHILIMI JEHCTBUS dJIEKTpoMeTpa. BauMoaeicTBue Has3IeKTPU30BAHHBIX
Te.

DJIEKTPUYECKOE TOJIe 3apsKEHHBIX Tell. [IpOBOJHHMKM B 3JEKTPOCTATUYECKOM IIOJIE.
DIIeKTPOCTAaTHYECKAs 3aIUTA.

JIN3IIeKTPUKY B AJIEKTPOCTATHIECKOM TOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH ILJIOCKOTO KOHJIEHCAaTopa OT IUIOMIAJM IUJIACTHH,
PACCTOSTHUST MEXKIY HUMH U TUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

YueHuyeckuli akcrniepumeHm, nabopamopHsie

pabomel
I/IBMCpCHI/IC BHeKTpOéMKOCTI/I KOHACHCATOpa.

Tema 2. Ilocmosnnbsiit 31ekmpuueckuii mok. Toxu ¢ paziuunvlx

cpeoax

DNEeKTpUUECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOI0 TOKA. MICTOUHHMKH TOKa.
Cuuia Toka. [locTOSHHBIN TOK.

Hanpsioxenue. 3akon Oma Jyist ydacTka 1erH.

DneKTpUUYECKOe COIIPOTUBJIEHUE. VY nenpHOE COIIPOTUBJICHUE

BEILIECTBA.

[TocnenoBarenpHOE, MapamieNbHOE, CMEMIAHHOE COEIUHEHHUE POBOHHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenna. MomHOCT 37EKTPUYECKOro TOKA.

DONEeKTPOABMKYIAsl CUJIa U BHYTPEHHEE COINpPOTUBJIEHUE UCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AJIeKTprUiecKoi 1ienu. KopoTkoe 3aMbIKaHUeE.

OnexTpoHHas NPOBOAMMOCTb TBEPIABIX METAIOB. 3aBUCHUMOCTb COIPOTUBIICHUS
METAJIJIOB OT Temiieparypsl. CBEpXIpOBOIUMOCTb.

DJIEKTpUYECKHIT TOK B BakyyMe. CBOMCTBa 3JICKTPOHHBIX MYy4YKoB. llomynpoBoIHMKH.
CoOcTBeHHas: U MPUMECHAs IPOBOAUMOCTD MOJTYIPOBOIHUKOB.

CaoiictBa p—Nn-niepexona. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHII TOK B PAacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconuanus. DIeKTpoIIn3.

DnexTpuueckuil ToK B razax. CaMOoCTOSTENbHBIM U HECAMOCTOSITENBbHBIN pa3psi.

Momnnus. [Ina3ma.

TexHuueckre YCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: aMIEpPMETP, BOJIBTMETD,
peocTar, HMCTOYHHUKM TOKA, JJIEKTPOHArpeBaTeiIbHbIC MPHOOPHI, IIEKTPOOCBETUTEIbHBIC

LLOKYMEH]leIdﬁmpIAH 3IMDMMTIDAIGADLHPOTI/IBHGHI/I5[, BaKyyMHLII\/'I anon, TCPMHUCTOPbI H (i)OTOpGSHCTOpI)I,
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IIOJIYIIPOBOJHUKOBBIA U0, FaIbBaHHUKA.
LemoHcmpayuu
W3mepenue cuibl TOKa U HANIPSKCHHUS.
3aBUCHUMOCTb COINPOTUBIIEHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIH
MIONEPEYHOr0 CEUEHUS U MaTepuaa.
CMemaHHOEe COeIMHEHUE IPOBOJHUKOB.
[Ipsmoe U3MEpEHUE  BIEKTpOABMKYyIeH cuibl. Koporkoe 3aMbIKaHUE
raJIbBAHUYECKOT'0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBJICHUS.
3aBUCHUMOCTb ~ CONPOTHBIICHHA  METAUIOB  OT  TeMmmeparypsl.  IIpoBogumocTs
JEKTPOJIUTOB.
HckpoBoit paspsia U IPOBOAUMOCTD BO3/1yXa.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3ydyeHne cMEIIaHHOTO COEJMHEHNS PE3UCTOPOB.
W3mepenue 2neKTpOABMKYIIEH CHJIBI MCTOYHMKA TOKAa W €ro  BHYTPEHHETO
COIIPOTHUBJICHUSI.
Habnronenue snexrpomnusa.
. 11, Illtannpyemble pe3yJIbTaThl 0CBOCHHUSI Y4eOHOI'0 peaMeTa.

JInuHoCTHBIE pe3yJIbTaThl

e TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHI0 M €caMOOOPa30BAHHIO, K OCO3HAHHOMY
BBIOOPY M TOCTPOCHUIO JajbHEWIed HWHIMBUAYaTbHOH TPAeKTOpUU OOpa3OBaHHs Ha
0a3e OpUEHTUPOBKHU B MUpe mpodeccuii u mpodecCHOHATBHBIX MPEANOUYTEHNUN, C YIETOM
YCTOMYMBBIX I103HABATEIbHBIX HHTEPECOB.

e CdopMUPOBAaHHOCTb OTBETCTBEHHOIO OTHOIIEHHUS K YUEHHIO; YBaXUTEIHbHOIO
OTHOILECHUS K TPYAY.

¢ CdopMUpOBaHHOCTH LIETOCTHOIO MUPOBO33PEHHUS.

e [0TOBHOCTHP M CHOCOOHOCTH BECTH JUAJIOI C IPYTUMH JIIOJIbMH M JIOCTUraTh B HEM
B3aMMOIIOHUMAaHUs

MeTanpeaMeTHbIe pe3y/bTaThl

[Ipu m3yuenun ydeOHOTO mpeameTa o0ydaromuecs YCOBEPIICHCTBYIOT MPHOOPETCHHBIC
Ha MEpPBOM YpOBHE HaBBIKM paboThl ¢ MHMOpManuel u monoiaHAT ux. OHU cMOryT paboTaTh C
TEKCTaMU, MPEoO0Pa30BBIBATH U HHTEPIIPETUPOBATH COACPIKAIIYIOCS B HUX WH(POPMAIINIO, B TOM
qHcle:

o CUCTEMATHU3UPOBATh, COIIOCTAaBJIATD, aHaJINn3UpoOBaTh, 0606H_IaTL n HHTEPHPETUPOBATH
nH(OpPMAIIHIO, CONIEPKAIIYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;
o BBIACIATL TJIABHYHO H I/136BITO‘-IHyIO I/IH(bOpMaHI/IIO, BBITIOJIHATL CMBICJIOBOC€ CBECPTHIBAHUC

BBIJICJICHHBIX (haKTOB, MBICIIEH; IPEACTABIATh HH(OPMALIUIO B CXKATOH CIIOBECHOW (opme (B BHIIE

TUTaHa WJIM TE€3UCOB) U B HATJISITHO-CUMBOIMYECKOH GopMe (B BUIE TaOIUII, rpaQUUECKUX CXEM H

auarpamMm, KapTt TOHATHHA — KOHICTITYAJbHBIX JUarpamMm, OITOPHBIX KOHCHCKTOB);

o 3aI10JIHATHh U JOIIOJHATH TaGJ’II/IHLI, CXCMBbI, JUarpaMmbl, TEKCTHI.

OOyuaromuecss MPUOOPETYT OMBIT MPOSKTHON NIEATEITHHOCTH, Pa30BBIOT CIIOCOOHOCTH K
TOMCKY HECKOJIbKUX BAapHAHTOB PEIICHUH, K TMOUCKY HECTaHJIApPTHBIX PEIICHWN, TOUCKY HU
OCYILIECTBIICHUIO Hanboiee MpueMIeMOro pereHusl.

PerynasaTusueie YY ]

1. VYwmeHue caMOCTOSTENBHO OMPENEIATh Ied O0y4eHUs, CTaBUTh U (POpMYyIUpOBaTh
HOBBIE 33/1a4M B yueOe U MO3HABATENIbHON JAeATeIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOCH
MO3HABATENLHON eATenbHOCTH. OOyUaIONTUICsS CMOXKET:

® aHAIM3HUPOBATh CYIIECTBYIOIIME U IUIAHUPOBaTh Oyaymue oOpa3oBaTelbHbIC

pe3yIbTaThI;
[OKYMEHT noanvc@H HERHEHpPHHIPNBATH COOCTBEHHBIE MTPOOJIEMBI M ONPEACTATH IVIABHYIO MPOOIEMY;
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® BbIIBUraTh BEPCUU pElICHUs IPoOieMbl, (OPMYIUPOBATH TUIIOTE3bI, MTPEABOCXUILATH
KOHEUHBIN pe3yNbTaT;

® CTaBUThH LIEJIb JIEATEIHLHOCTH Ha OCHOBE OMNPEEIIEHHOM MpoOiIeMbl U CYIIECTBYIOLIUX
BO3MOKHOCTEH;

e (QopMmynupoBaTh y4yeOHBIE 3aJaud KaK INAru JOCTH)KEHUS MOCTABJICHHOW LENH
NeSITeIbHOCTH;

e O0OCHOBBIBaThH IICJICBBIE OPWUEHTUPHI W TIPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBASI IOTUYECKYIO [1OCIIEI0BATEIBHOCTD 11aroB.

2. YMeHHEe caMOCTOSITENbHO IJIAHUPOBaTh MYTH JOCTHKEHMS LeNel, B TOM YHCIe
albTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbonee 3(hPeKTHBHBIE CIIOCOOBI PEIIeHHs YIEeOHbBIX U
MO3HABATENBHBIX 3a/1a4. OOYyJaloUIHiics CMOXeET:

e OmpenensaTh HEOOXOAWMBIC JICWCTBHE(s)) B  COOTBETCTBMM ¢ YydeOHOH U
MO3HABATENILHOM 3a/1a4eil 1 COCTABJIATH AJITOPUTM MX BBHITIOTHEHHS;

e 00OCHOBBIBaTh M OCYILECTBIATh BbIOOp Hambosee 3pGEeKTUBHBIX CIIOCOOOB PEIICHUS
y4eOHBIX U MMO3HABATENIbHBIX 33/1a4;

® ONpeAensATH/HAXOAUTh, B TOM 4YHCIE M3 TPEIIOKEHHBIX BAPHAHTOB, YCIOBHS IS
BBITIOJIHCHHS YICOHOM U MMO3HABATEIILHON 3a/1a4u;

e BHICTpaWBaTh JKU3HCHHBIC TUIAHBI HAa KPAaTKOCPOUHOE Oynyiiee (3asBISAThH IIENEBbIC
OPUEHTHPHI, CTAaBUTh aJICKBAaTHBIE UM 33/1a4 U IpeJjiaraTh JeMCTBUS, YKa3biBas U 0OOCHOBBIBAS
JIOTHYECKYIO ITOCTIE0BATEIbHOCTh I11aroB);

e BHIOMpaTh W3  TPEUVIOKCHHBIX  BAapUAaHTOB W CaMOCTOSTETBHO  HCKATh
CpeacTBa/pecypchl UIsl peLIeHUs 3a1a4k/JOCTHXKEHU ST LIETH;

® COCTaBJIATh IUIAH pEIIeHUs MpoONeMbl (BBIOJHEHUS TIPOEKTa, MPOBEIACHUS
HCCTIEIOBAHUS);

® OIpenensaTh MOTEHIUATbHBIC 3aTPYAHCHUS MPU PEIICHUH Y4eOHOM U TTO3HABATEIbHOM
3a/1a4uM ¥ HaXOAUTh CPEJICTBA JJISl UX YCTPAHEHHUS;

® OIHKCHIBaTh CBOH ONBIT, OGOpMIISIL €ro A IepeAayd IApYruM JIIOASM B BUJE
TEXHOJIOTMH PEIIeHUs MPAKTHUECKUX 3a/1a4 ONPeAeIEHHOr0 KJ1acca;

® IUIAHUPOBATb U KOPPEKTUPOBATh CBOIO HHJAUMBUAYAJIbHYIO 00pa3oBaTENbHYIO
TPAEKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JIEUCTBUA C IUIAHUPYEMBIMH  pE3yJbTaTaMH,
OCYILIECTBIISATH KOHTPOJIb CBOEH AEATENbHOCTH B IIPOLIECCE TOCTUKEHUS PE3yJIbTaTa, OIPEIEIsITh
CHOCOObI JIEHCTBUN B paMKax MPeJIOKEHHBIX YCIOBUH M TpeOOBaHHM, KOPPEKTUPOBATh CBOU
JEMCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCs cuTyanueil. O0yJaromuiics CMOXKET:

® OIpeiensTh COBMECTHO C IIE€IaroroM M CBEPCTHUKAaMHM KPUTEPUHU IUIAHUPYEMBIX
PE3yIbTaTOB U KPUTEPUHU OLIEHKH CBOEH y4eOHOM JesITeIbHOCTH;

e cHCTeMaTuU3upoBaTh (B TOM 4YHCIE BBIOMpATh TMPUOPUTETHBIC) KPUTEPUU
IJIAaHUPYEMBIX PE3YJIbTAaTOB U OLIEHKH CBOEH AEATEIbHOCTH;

e 0oTOMpaTh HWHCTPYMEHTHI [UIsl OICHUBAHUS CBOCH JAEATEIbHOCTH, OCYIIECTBIISTH
CaMOKOHTPOJIb CBOEH JEATENBHOCTH B paMKaX MPeUIOKEHHBIX YCIOBUI U TpeOOBaHUIA;

® OLIEHUBATh CBOIO JIEATENbHOCTb, APryMEHTHUPYS TNPUYMHBI JOCTHKEHUS WU
OTCYTCTBHUSI INIAHUPYEMOTO PE3yJIbTaTa;

® HAXOAWUTh JIOCTAaTOYHBIE CPEJICTBA JUIsl BBINOJIHEHUS Y4EOHbIX JAEUCTBUH B
W3MEHSIONIENCS CUTYalluy W/WIH TIPH OTCYTCTBUH INIAHUPYEMOTO PE3yJIbTaTa;

e paborasg 1O CBOEMY IUIAHY, BHOCUTb KOPPEKTHBBI B TEKYILIYIO JEATEIbHOCTH Ha
OCHOBE aHaJIM3a HM3MEHEHWH CHUTyalluu Ui TMONY4YeHHsl 3alUIaHUPOBAHHBIX XapaKTEPUCTHUK
MIPOAYKTa/pe3ynbTara;

® VYCTaHABJIWBATH CBSI3b MEXKAY IIOJTYYEHHBIMH XapaKTEPUCTUKAMHU TMPOAYKTa U
XapaKTepUCTUKaMH Tpolecca ACSTeIbHOCTH M MO 3aBEpIIEHUU JIEATEIBHOCTH MpeiaraTh
M3MEHEHHE XapaKTEPUCTUK MPoLiecca s MOMyYeHHs yIyUYIIeHHBIX XapaKTePUCTUK MPOIYKTa;

[ CBG.SJF)SITL CBOM NCUCTBUA C LCIBI0O W, IPHU HCOOXOAUMOCTH, HCHPABIIATH OMIMOKH
OOKYMEHT NOAMWUCAH 2NEKTPOHHOM NMOANMUCBIO
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CaMOCTOSITEIIBHO.

4. VYMeHHe OlLEHHMBaTh NPAaBUWIBHOCTH BBINOJHEHHS Y4eOHOM 3aJaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ perieHus. O0yJaromuics CMOXKET:

® ONpeAensaTh KpUTEPUH NPaBUIBHOCTH (KOPPEKTHOCTH) BHIIOIHEHUsI yUeOHOM 3a1auu;

® aHaIM3UPOBATH U OOOCHOBBIBATH NMPUMEHEHUE COOTBETCTBYIOILEI'O MHCTPYMEHTapus
JUI BBITIOJTHEHUS Y4eOHOM 3a/1aui;

e CBOOOJHO TOJB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMH OLEHKHM M CaMOOLIEHKH,
UCXOJIS M3 IIETH U UMEIOIUXCS CPEJICTB, Pa3iiyasi pe3yJibTaT U CIIOCOOBI ICHCTBUH;

® OICHMBATH MPOAYKT CBOEH JIEATEIBHOCTH IO 3aJaHHBIM H/WIM CaMOCTOSTEIBHO
OIpe/IeJIEHHBIM KPUTEPHUSAM B COOTBETCTBHH C LIETIbIO IATEIbHOCTH;

e 00OCHOBBIBAThH JIOCTH)KUMOCTH 1IEJIM BRIOPAHHBIM CITOCOOOM Ha OCHOBE OIICHKH CBOWX
BHYTPEHHHUX PECYPCOB U JIOCTYIHBIX BHEIIHUX PECYPCOB;

e (QuUKCHpOBAaTP M AaHAJTM3UPOBATH JUHAMHKY COOCTBEHHBIX 0Opa30OBaTEIbHBIX
pe3yJIbTaTOB.

5. Bnanenume ocHOBaMM CaMOKOHTPOJS, CAMOOLCHKH, IPHUHATUS peIIeHUd |
OCYIIECTBICHHSI OCO3HAHHOIO BBIOOPA B yueOHOM 1 mo3HaBaTeibHOW. OOy4aromuiics CMOXET:

e Ha0mIOAaTh © AHATWM3UPOBATH COOCTBEHHYIO YUeOHYI0 H  ITO3HABaTEIbHYIO
JeATEIbHOCTD U IeITEIHOCTD IPYTUX OOYUYaIOLINXCs B IPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTH  pEIbHbIE W  IUIAHHUPYEMbIe  pe3yAbTaThl  HHIUBUAYAIHHON
00pazoBaTeIbHON AEATEIbHOCTH U JIeJaTh BEIBOJBI;

® MPUHUMATH PEIICHUE B YUeOHOM CUTYyaIlMl U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSATEIbHO ONPEAEATh IMPUYMHBI CBOErO yCIeXa WIM Heycllexa M HaXOAUTh
CIoCcOO0BI BBIXOJIa U3 CUTYAIlUH HEeycIexa;

® PETPOCIIEKTUBHO ONPEEIATh, KaKue ICUCTBUS MO PEUICHHWI0 YYeOHOW 3ajaud WM
napameTpsl 3TUX JCWCTBUH MpHUBEIM K IOJIYYEHUIO MMEIOUIErocss MpoAyKTa Yy4eOHOH
NeATeNbHOCTH;

® JIEMOHCTPUPOBATh MPHUEMBI PETYISIUU TMCUXOPHU3NOIOTHIECKUX/ IMOIUOHATBHBIX
COCTOSHUN  ans  jgocTwxkeHus d¢pdekra ycrnokoeHuss (YCTpaHEHHS  SMOLMOHAJIBHOM
HaNPsHKEHHOCTH), 3 deKTa BOCCTaHOBJICHUS (OocinabiaeHus MposiBICHUN yTomieHus), s¢pgexra
aKTUBU3ALMH (MTOBBIIEHUSI ICUXO()U3HOTOIMUECKON pEaKTUBHOCTH).

Io3naBarenbuble YY /I

6. VYwMeHue ompenensaTh MOHATHS, CO3JaBaTh OOOOIICHWS, YCTaHABIMBATH AHAJIOTHH,
KJIaccu(UIMPOBATh, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHUS W KPUTEPUU VIS KIaCCHUPUKAIIHIH,
yCTaHaBJIMBaTh  I[PUYMHHO-CIECICTBEHHbIE CBSI3U, CTPOUTh JIOTHUECKOE  PpacCyXJEHHE,
YMO3aKJII0ueHue (MHIYKTUBHOE, AETyKTUBHOE, 110 aHAJIOTHH) U JIeNIaTh BbIBOABL. O0yyaromuiics
CMOXET:

e 1100UpaTh CI0BA, COMOAYMHEHHbIE KIIIOUEBOMY CIIOBY, OIPECISAIONINE €ro MPU3HAKH
M CBOMCTBA;

® BBICTpauBaTh JIOTMYECKYIO LEMOYKY, COCTOSAILYKHD M3 KJIIOYEBOrO CJloBa U
CONOJJYMHEHHBIX EMY CJIOB;

® BBIJICTATh OOMMK TPU3HAK JBYX WIM HECKOIBKHX TPEIMETOB WIIHM SIBICHUHA H
O0BACHATD X CXOJICTBO;

e O0BEAMHATH TMpPEIMETHl U SIBIEHUS B TPYHNBl IO OINpPEICTIEHHBIM IPH3HAKaM,
CpaBHMBATb, KJIACCU(PUIIUPOBATH U 000011aTh (GAKThI U SIBICHUS;

® BBIJCIATH ABJICHHE U3 OOIEro psijia IPYrux sSBICHUMN;

® ONpeAensiTh OOCTOSATENBCTBA, KOTOPBIE IPENIICCTBOBAIN BO3HHKHOBEHHUIO CBS3H
MEXIY SBICHUSAMH, W3 ITUX OOCTOATENBbCTB BBIICIATH ONpPENCIAIONINE, CHOCOOHBIE OBITh
MPUYUHON TAHHOTO SIBJICHUSI, BBISBIISATH IPUYMHBI U CIICICTBUS SBJICHUIA;

® CTPOUTH DPACCYXKICHHWE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHSM H OT
YaCTHBIX ABJICHUH K OOIMM 3aKOHOMEPHOCTSIM;

® CTpOUTH gaccr?/)i()_lcﬁuc Hd OCHOBC CpABHCHUWA IIPCAMCTOB U ﬂBchHMﬁ, BbIACIEA TIpA
OOKYMEHT NOAMNWUCAH 2NEKTPOHHOWM NMOAMUCBIO
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3TOM OOIIHE MPU3HAKH,

® u3Jarath MOJMYYEHHYI0 WH(GOPMAIUIO, WHTEPIPETHPYS] €€ B KOHTEKCTE pelracMoun
3a1a4u;

® CaMOCTOATENBHO YKa3blBaThb Ha HH(OpPMALMIO, HYXKAAOIIYIOCS B TPOBEPKE,
npeaaraTh ¥ MPUMEHSTh CIIOCO0 TPOBEPKHU JOCTOBEPHOCTH MH(MOpMAIINH;

e BepOanM30BaTh SMOLMOHAIBHOE BIIEUATICHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSICHATH SBJICHHS, TMPOIECCHl, CBS3M M OTHOIICHUS, BBISBISIEMBbIE B XOJ€
MMO3HABATEIILHOM M UCCIICIOBATEIBCKON JCITEIbHOCTH (IPUBOIUTH OOBSICHCHHE ¢ H3MEHCHHEM
(hopMBI TIpeICTaBICHHS; OOBSICHATD, NETATU3UPYs WM 0000111as1; OOBACHITH C 3aJaHHOW TOYKH
3peHus);

® BLHIBJSITH W HA3bIBAaTh MPHUYUHBI COOBITHS, SBICHUS, B TOM YHCIIC BO3MOXHBIC /
HauOoynee  BEpPOATHbIE  MPUYMHBI, BO3MOXKHBIE  TOCIEJICTBUS  3aJaHHOM  MPUYHHBI,
CaMOCTOSITENTLHO OCYIIECTBIISISI IPUIMHHO-CIICJICTBEHHBIN aHATH3,

e JjenaTh BBIBOJI HAa OCHOBE KPUTHYECKOrO aHajgW3a pa3HbIX TOYCK 3pEHHS,
MOJTBEPKJIaTh BBIBOJ COOCTBEHHOW apryMEHTAallMell WM CaMOCTOSATENbHO MOJYYCHHBIMU
JTAHHBIMHU.

7. YMeHue co3JaBaTh, MPUMEHATh W MPeoOPa30BBIBATH 3HAKK W CHMBOJIBI, MOJICITH H
CXEMBI JIJIs pelIeHns y4eOHBIX U MO3HABAaTEeIbHBIX 3a7a4. OOy4aromuics CMOXKET:

e 0003HaYaTh CUMBOJIOM H 3HAKOM IPEJIMET U/WIIH SIBIICHUE;

® OIpeNeNsaTh JIOTUUECKUE CBSA3M MEXIYy NMpeAMETaMH W/UIU SBJICHHUSAMH, 0003HAYaTh
JTAHHBIE JIOTUYECKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

® CO03J/1aBaTh a0CTPAKTHBINA WU PEATBHBIN 00pa3 MpeaMeTa U/ Wi SBJICHHS;

® CTPOWUTH MOJENB/CXeMY Ha OCHOBE YCIIOBUH 3aJjauu /WM CIIOco0a €€ PelIeHus;

® CO3/1aBaTh BepOAbHBIC, BEIMICCTBEHHBIC U HH(POPMAIIMOHHBIC MOJICTH C BBIICICHHCM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa [UIsl OMpeAeNieHUus croco0a pelleHus 3aJadd B
COOTBETCTBHUH C CUTYyaIIUEH;

e TpecoOpa3oOBBIBATh MOJICIH C IICNIBIO BBISIBJICHHUS OOIIMX 3aKOHOB, OMPEACIISTIONINX
JAHHYIO MIPEIMETHYIO 00JIacTh;

® TIEPECBOAMUTHL CJIOXKHYK 1O COCTaBy (MHOTOACHeKTHYH) uHpopMmanuo w3
rpagudeckoro wuiau (popManIM30BaHHOTO (CHMBOJIBHOTO) TIPEJACTABICHUS B TEKCTOBOE, U
Hao00poT;

® CTPOWTH CXEMY, aJITOPUTM JCHCTBUS, HCIIPABJIATH WJIH BOCCTAHABINBATH HEU3BECTHBIN
paHee aJropuTM Ha OCHOBE HMMEIOIIETocs 3HaHUS 00 OO0BEeKTe, K KOTOPOMY NPUMEHSETCS
QITOPUTM;

® CTPOWTH JJOKA3aTEIIbCTBO: MIPSIMOE, KOCBEHHOE, OT MPOTHBHOTO;

® aHANM3HPOBATH/peICKCUPOBATH OMBIT Pa3pabOTKHU U peau3aluy yIeOHOTO POEKTa,
WCCIIeIOBaHMS (TEOPETUYSCKOro, SMITMPUYECKOr0) Ha OCHOBE TMPEIOKCHHON MPOOIIEMHOM
CUTYAITUH, IIOCTABJICHHOM IIeTN ¥/VJIH 33JJaHHBIX KPUTEPHUEB OIICHKH NIPOAYKTa/pe3yIibTaTa.

8. CwmpicnoBoe ureHue. OOyJaromuics CMOXKeET:

® HAXOAWUTh B TEKCTe TpeOyemyro HHGpOpMaIuio (B COOTBETCTBUU C IEISMH CBOCH
JESITETHHOCTH )

® OpHCHTHPOBATHCS B COJCPKAHWM TEKCTa, MOHMMATH IEJOCTHBIA CMBICI TEKCTa,
CTPYKTYpPHUPOBAThH TEKCT;

® YCTaHABJIMBATh B3aWMOCBS3b OMHCAHHBIX B TEKCTE COOBITUH, SIBJICHUIA, TPOIIECCOB;

® KPHUTHYCCKHU OIICHUBATH COMEPIKaHUE U (OPMY TEKCTA.

9. ®opmupoBaHHEe U Pa3BUTHE SKOJIOTMUECKOTO MBIIUICHUS, YMEHUE MPUMEHSTH €ro B
MO3HABATENIbHOM, KOMMYHHMKATHBHOW, COIUAIBHON TMpakTUKe ©  MpodecCHOHATbHOMI
opueHTanuu. OOyJaroIIHIICsS CMOXKET:

® OIpeeNsTh CBOE OTHOIICHHE K IPUPOIHOM Cpee;

® AHANM3HWPOBATh BIUSHUE SKOJIOTHMYECKUX (DAKTOPOB HA Cpelay OOHWTAHUS >KHBBIX

QPFaHI/I?;MOB' o

AOKYMEHT MOAMNCAH SNBKTPOHHO NOANMCHIO
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® [IPOBOJUTH NPUUYUHHBIN U BEPOSTHOCTHBIA aHAJIU3 SKOJIOTUYECKUX CUTYaLUH;

® IPOrHO3MPOBATH M3MEHEHUSl CHTyallud MpPH CMEHE NeWCTBUS OMHOro (hakTropa Ha
nefcTBUE Ipyroro Gpakropa;

® DPACHPOCTPAHATH KOJOTMYECKHE 3HAHUSA W y4acTBOBaThb B NPAKTUYECKUX JENax IO
3alIUTE OKPYKAIOLIEH CPEbL;

KommynukatuBubie YV /{

11. YMeHne OpraHu30BBIBATh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO JESATEIBHOCTH C
YUYUTCIIEM U CBEPCTHUKaAMU; pa60TaTB WHAUBUAYAJIbHO W B TIpyINIC: HaXOAUTb 061_[[66 pemi€eHue u
paspemath KOH(IUKTHI Ha OCHOBE COTJIACOBAaHHWsS IMO3UIMH M ydeTa HHTEPecoB; (OPMYyITHUPOBATh,
APryMmCeHTUPOBATh U OTCTABATh CBOC MHCHUC. O6y11a}0m1/1171c5[ CMOXKCT:

— ONpEeNATh BO3MOKHBIE POJIK B COBMECTHOM /1€ TEIbHOCTH;

— WIpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM I€ATENbHOCTH;

— MpUHUMATh NO3UIHUI0 coOeceAHMKa, TTOHWMAas MO3UIHMI0 IPYroro, pasjinyarb B €ro
pedn: MHeHUEe (TOUKY 3peHHsI), JOKa3aTeNbCTBO (apryMeHThI), (aKThl,; THUIIOTE3bl, aKCHOMBI,
TEOPHH;

— ONpenenaTh CBOM AGMCTBHUS W JAEUCTBUSA NapTHEpa, KOTOpbIE CIIOCOOCTBOBAIU HIIN
MPENsATCTBOBAIN MPOJYKTUBHOW KOMMYHUKAIIUU;

— CTpPOUTH T[IO3UTUBHBIE OTHOUIEHMSI B IIpolecce Y4yeOHOW U I03HaBaTEIbHON
NESTENbHOCTH;

— KOPPEKTHO M apIryMEHTUPOBAHHO OTCTaUBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCUU YMETh
BBIIBUTAaTh KOHTPApryMeHThl, nepedpa3upoBaTb CBOI MbICIb (BJIaJeHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH );

— KPUTHYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABAThH
OIIMOOYHOCTH CBOET'0 MHEHHUSI (€CITM OHO TaKOBO) M KOPPEKTHUPOBATH €TO;

— @pelarath aJbTepHATUBHOE PELICHUE B KOH(DIUKTHON CUTYyalLluy;

— BBIJEATH OOIIYIO TOUKY 3PEHMS B IUCKYCCHUU;

— JIOrOBapuBaThCA O MpaBWIaX MU BOOpocax s OOCYKIEHUS B COOTBETCTBHM C
IIOCTaBJICHHOM Iepe]l TPYIIION 3a1a4eH;

— OpraHM30BBIBaTH y4eOHOE B3aMMOJICWCTBHE B Tpynme (ONnpenessTh OOIue IIeNH,
pacnpenesnsaTs poiu, JoroBapuBaThCs APYT C APYroM U T. 11.);

— yCTpaHsATh B paMKax Jauajora paspblBbl B KOMMYHUKALUH, OOYCIIOBJICHHbBIE
HEMOHUMAaHUEM/HENPUSITUEM CO CTOPOHBI coOecelHMKa 3amaud, (OpMblI WU COACpPKAHUSI
Juanora.

12. YMeHHe OCO3HAHHO HCIOJB30BATh PEUEBBIC CPEICTBA B COOTBETCTBUU C 3aaucit
KOMMYHHKAIIUH TSI BBIPA)KEHUSI CBOUX YYBCTB, MbICIIEH U MOTpeOHOCTEN AJisl TUIAHUPOBAHUS U
pEryJIILIMA CBOEH JEATENbHOCTH; BJIAJICHUE YCTHOM M NMUCBMEHHOW PEYbI0, MOHOJIOIMUYECKOU
KOHTEKCTHOU peubto. O0yyaromuiics CMOXKET:

e OIpenensaTh 3aJady KOMMYHHKAI[Md W B COOTBETCTBUM C HEMl OTOMpaTh peueBble
CpEICTBa;

e 0TOMpATh U KCIOJIb30BATh PEUEBbIE CPE/ICTBA B MPOLECCE KOMMYHUKALIMU C IPYTUMU
JTIOABMH (IHAJIOT B Mape, B MAJIOM rpyIme u T. 1.);

® NPEJCTABJIATH B YCTHOW WM NMHCbMEHHOM (opMe pa3BepHYTHIM IJIaH COOCTBEHHOU
JeSITENbHOCTH;

e CoOMIOAaTh HOPMBI MYOJIMYHOM peuM, periJjaMeHT B MOHOJIOI€ U JIUCKYCCHUH B
COOTBETCTBUY C KOMMYHUKATUBHOMW 3a7a4eil;

® BBHICKa3bIBaTh M 0OOCHOBBIBATh MHEHUE (CYXKICHHE) U 3alpalluBaTh MHEHHUE MapTHEpa
B paMKax JUajiora;

® IIPUHHUMATH PELICHUE B XOJIE AUAjora U COrjacoBbIBATh €r0 C COOECETHUKOM;

® CO03/1aBaTh IHCHbMEHHBIE  «KIUIIMPOBAaHHBIE» W  OPUTMHAIBHBIE TEKCThl C
HCIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPENICTB;

BATLEELT
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CMBICJIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

® UCTOJB30BaTh  HEBepOAJbHBIE  CPEICTBA WM  HAIJSAHBIE — MaTepHallbl,
MTOJITOTOBJICHHBIE/0TOOpaHHBIC 10T PYKOBOJICTBOM yUHUTEIS,

® JIe/1aTh OLICHOYHBINM BBIBOJ O JOCTM)KEHUH LI€JIM KOMMYHHMKAllUM HEMOCPEICTBEHHO
Mocie 3aBepIIeHNs KOMMYHUKAaTUBHOT'O KOHTaKTa 1 00OCHOBBIBATH €T0.

13. dopMUpOBaHWE U PaA3BUTHE KOMIIETEHTHOCTH B OO0JAaCTH HCHOJIb30BAHUS
HH(pOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TexHoJorui (nanee — MKT). OOyuarommiicss CMOXKeT:

e IICJICHANIPABJIICHHO WCKaTh H  HCIOJNB30BaTh  HMH(OPMALMOHHBIE  PECYPCHI,
HEOOXOAMMBIC ISl peIIeHUs YICOHBIX M MPAKTHYECKUX 3a1a4 ¢ momoinsto cpencts UKT;

e BHIOMpaTh, CTPOUTH W HCIOIB30BaTh AJCKBATHYIO WH(OPMAIMOHHYIO MOJAENb JUIs
Mepelaud CBOMX MBICIIEH CPEICTBAMH €CTECTBCHHBIX U (DOPMATBHBIX S3BIKOB B COOTBETCTBHH C
YCIIOBUSIMM KOMMYHUKAIINH;

® BBHICIATh MHGOPMAITMOHHBIN aCIEeKT 3aJa4yd, ONEPHPOBATh JAHHBIMH, HCIIOIH30BATh
MOJIEJb PEIICHUS 3a/1a4H;

® UCMOJb30BaTh KOMITBIOTEPHBIE TEXHOJOIMH (BKIIFOYas BBIOOP aJlEKBATHBIX 3ajaye
WHCTPYMEHTAIBHBIX I[POTPAMMHO-AMMApPAaTHBIX CPEACTB M CEPBHCOB) JUIS  pPEUICHUS
WHQOPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX YYEOHBIX 3a7a4, B TOM YHCIIE: BBIYHUCICHUE,
HarmucaHue MuceM, COUMHEHUH, JOKIa10B, pedepaToB, co3aHne MPEe3eHTALNNA U Ap.;

® WCTOJIH30BaTh HHPOPMAIIHIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3laBarth MHGOPMAIMOHHBIE PECYPChl Pa3HOrO THUIA M Ui Pa3HbIX ayIUTOPHIA,
co0mro1aTh HH(GOPMAITMOHHYIO TUTHEHY U TIpaBuiia HH()OPMAIIMOHHON 0€30MaCHOCTH.

IIpenMeTHBIE PE3YIbLTATHI

BbIMyCKHUK HAYYUTCH:

e coOmoaaTh mpaBuiia 0E30MaCHOCTH U OXpaHbl TpyAa Ipu padoTe ¢ Y4eOHBIM U
1abopaTopHbIM 000pYyI0BAHUEM;

® TIOHMMAaTh CMBICII OCHOBHBIX (DM3WYECKUX TEPMHUHOB: (hU3UUECKOE TeNo, (pu3znyeckoe
sIBJIICHUE, (PU3NYecKasi BENIUMYNHA, SAUHHUIIBI H3MEPEHHUS,

® pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPH IOMOIN (U3HUSCKUX
METO/IOB; aHAJIM3UPOBATH OTAEJIbHBIEC 3TAlbl IPOBEACHUS MCCIEIOBAHUW W MHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOIEHUH U OIBITOB;

® CTaBUTHh OMNBITHI MO MCCIEAOBAHUIO (U3UYECKUX SBICHUM MU (U3MUECKHX CBOMCTB
Ten 0e3 HMCHONb30BaHMS NPSIMBIX H3MEPEHU; Mpu 3ToM (GOpMYIUpPOBATH IMpodiieMy/3anady
y4eOHOro SKCIIEPUMEHTa; COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYAOBaHUS; MPOBOIUTH
OTBIT ¥ (hOPMYTUPOBATH BHIBOJIBI.

[Ipumeuanue. [Ipu npoBegeHun ucciaeAoBaHUA (U3NYECKUX SBICHUM H3MEPUTEIbHBIC
MpUOOpPHl HMCMONB3YIOTCS JIMIIb KaK JaTYUKU HM3MEPEHHUS (PU3NYECKHX BEIUYHH. 3amucH
TOKa3aHUM MPSIMBIX U3MEPEHUM B 3TOM Cily4yae He TpeOyeTcs.

® TIOHHMMATh POJIb SKCIIEPUMEHTA B MOJyUeHUU HAyYHOU HH(OpMaInu;

® [IPOBOJUTH MPSIMbIE U3MEpPEHUs (PU3NUYECKUX BEJIWYMH: BpEMs, PacCTOsSHUE, macca
Tena, o0beM, CHIla, TeMIeparypa, arMochepHoe aBleHUE, BIaKHOCTb BO37yXa, HAIMPSKEHHE,
CHUJIa TOKA; TIPH 3TOM BHIOMPATh ONTUMAIBHBIN CIIOCOO U3MEPEHUs U UCIONIb30BATh MPOCTEHIIIHE
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUM.

® TIPOBOJUTH MCCIENOBAHUE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHH C HCIOIb30BAaHUEM
NPSAMBIX HM3MEPEHMI: TMPU HTOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHUPOBATh pPE3yIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PM3UYECKUX BEIUYHMH B BUJIC TAONHIl M TpadUKOB, JCIaTh BBIBOJIBI
10 pe3yJpTaTaM UCCIIEA0BAHUS;

® TPOBOAUTHL KOCBEHHBIC W3MEPEHUS (U3MUECKUX BEIMYUH: TPU BBINOJIHECHUU
M3MEpeHUil coOMpaTh SKCIEPUMEHTAILHYIO YCTaHOBKY, CJEIyS MPEAIOKCHHON WHCTPYKIIHH,

ﬂOKYMEEPﬁgWEBﬂ%%anS%%gW;%IHH W aHAJIM3UPOBATH MOJYUCHHBIC PE3YJIbTAThI C YUETOM 3aIaHHOU
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TOYHOCTH U3MEPEHUN;

® AHAJIU3MPOBATH CUTYAlIMHM MPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTEepa, y3HABATh B HUX
MPOSIBJICHUE WM3YYCHHBIX (U3UYECKUX SBICHHA WM 3aKOHOMEPHOCTEH W IPUMEHSTH
MMEIOLIUECs 3HAHUS 7151 X OOBSCHEHUS;

® TIOHMMAaTh NPHUHIIMIIBI JIEHCTBUS MAIlMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
yCIIOBUS MX O€30MaCHOr0 MCIIOJIb30BaHMSI B IIOBCETHEBHON KHU3HU;

® CIIOJIb30BaTh MPU BBIMOJIHEHUH Y4EOHBIX 33/1a4 HAyYHO-TIOMYJISIPHYIO JIUTEPATYpy O
(u3NYEeCKUX SABICHUIX, CIIPABOYHbIE MaTepHallbl, pecypchl IHTepHET.

[ ]

Mexanuyeckue siBJCHUSA

BbInycKHUK HAYYUTCSH:

® Dpacro3HaBaTh MEXaHMYECKUE SIBJICHUSI U OOBSACHATH Ha OCHOBE MMEIONIMXCS 3HAHUI
OCHOBHBIE CBOICTBa WJIM YCJIOBMSI IIPOTEKAHUSI STUX SIBJICHUI: paBHOMEPHOE U HEPABHOMEPHOE
JBUKEHHE, PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEIHOE JBM)KEHUE, OTHOCHUTEIBbHOCTD
MEXaHUYECKOro JIBUKEHUS, CBOOOHOE Ma/IeHue Tell, pABHOMEPHOE JBUKEHHE MO OKPYKHOCTH,
MHEpLMs, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JBUKECHHE, IIepeada JaBJICHUs TBEPAbIMU TEIaMH,
KHUJKOCTSMU M ra3zaMu, aTMoc(epHOe NaBJCHHE, IUIaBaHWE TeJl, PaBHOBECHE TBEPABIX Tell,
MMEIOLIUX 3aKperyIeHHYI0 OCh BpallleHUus, KoiedaTeabHOe IBUKEHHE, PE30HAHC, BOJIHOBOE
IBUXKEHHE (3BYK);

® ONWCHIBaTh H3Y4YEHHBIE CBOMCTBA Tel M MEXaHUYECKHUE SIBJICHUS, HCIONb3Ys
(u3nuecKkue BeTUYHHBL: YTh, IEPEMEIICHNEe, CKOPOCTh, YCKOPEHUE, IEpUo 00palleHus], Macca
TeNa, MIOTHOCTh BEIIECTBA, CHJIAa (CHJIa TSKECTH, CUia YIPYTOCTH, CHJIa TPEHHs), JaBJEHHUE,
UMIYJIbC TeNla, KUHETWYecKas SHEprus, IMOTEHIMaTbHas SHEPrusi, MeXaHudeckas palora,
MexaHuueckass mourHocTh, KIIJI mpu coBepuieHuu paboThl € HMCHOIB30BAHUEM IPOCTOrO
MeXaHU3Ma, CHJia TPEeHHs, aMIIUTY/1a, IEpPUOJl U YacToTa KojaeOaHHi, JUTMHA BOJIHBI U CKOPOCTh
€e pPAacIpoCTpaHEHHWs; TPU ONHCAHWU TMPABHIBHO TPAKTOBATh (PU3UUECKUH  CMBICH
WCIIONB3YEMBIX BEJIIMYUH, WX OOO3HAYEHUS M E€IUHULBI H3MEpPEHHUs, HaXOOUTh (POPMYIbI,
CBSI3bIBAIOIME JTAaHHYIO (U3NYECKYIO BEJIMYMHY C JPYTUMH BEIMYMHAMH, BHIYUCIATH 3HAUEHUE
(bU3HYECKON BETUIMHBL;

® aHaJIU3MPOBATh CBOICTBA TEJ, MEXaHWYECKUE SBIIEHUS W NPOLECCHI, HCIOIb3Ys
¢u3nyecKkue 3aKOHBI: 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMHUPHOI'O TATOTEHUS, MPUHIIMII
CYIEPIO3ULINK CHJI (HaxoxAeHue paBHoaercTBytomen cuibl), I, 11 u 111 3akonsr HetoToHa, 3akoH
COXpaHEHUs MMIyJibca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Mpu 3TOM pa3ianyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €0 MaTeMaTHUECKOE BbIPAXKEHUE;

® pa3InyaThb OCHOBHBIE NMPHU3HAKW H3YYEHHBIX (PU3MUECKUX MOJEJeH: MaTepualbHas
TOUYKa, HHEPLIMAJIbHASI CHCTEMA OTCYETA;

® pemaTh 33/1a4M, UCTIONB3Ys (PU3NUECKHE 3aKOHBI (3aKOH COXPAHEHHS YHEPrHH, 3aKOH
BCEMHUPHOr0 TAroTeHus, npuHuun cyneprnozunuu cwi, [, II m III 3akonsl HeroTOHa, 3aKoH
COXpaHEHHUs HuMIlylbca, 3akoH ['yka, 3akon Ilackansa, 3akon Apxumena) u (GOpMyIbI,
CBSI3bIBAIOIIME (DU3MYECKHE BEIWYHMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tenla, MIOTHOCTh
BEIIECTBA, CUJIA, JIaBJICHUE, MUMITYJIbC Teja, KUHETUYECKass YHEPrusi, NOTEHIUAIbHAs SHEPrus,
MexaHuuyeckas pabora, mexaHudeckass mourHocTh, KIIJ] mpocroro mexaHusma, cuiia TpEeHUS
CKOJIBKEHUS, KOA((OUIIUEHT TPEHUs, aMILTUTY/1a, IEPUOJ M YacTOTa KoJeOaHuil, JUIMHA BOJTHBI U
CKOPOCTh €€ pacHpOCTPAaHEHHs): Ha OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3allUChIBaThb KpaTKOe
yCIIOBHE, BBIACTATH (DU3MUECKHE BEIMYMHBI, 3aKOHBI M (OpMYNbl, HEOOXOIUMBIE I ee
peleH s, TPOBOANUTE PAcueThl U OLCHUBATH PEAJbHOCThH MOMYYECHHOIO 3HAYCHUS (PU3NUECKOU
BEJIUYMHBI.

BhINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCS:

® JCHOJb30BaThb 3HAHHUA O MEXAHUWYECKUX SBJICHUSIX B IIOBCEIHEBHOM KU3HU JUIS
obecrieueHus: 6€30MaCHOCTH MPH OOpaleHnH ¢ TpruOopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHUS 37I0POBbs U COONIOJCHHSI HOPM IKOJIOTMUECKOro MOBEICHUS B OKPYKAIoOIIeH cpejie;

nokyMERTHORAT b Bt PISME D 0 JHAKE M IECKOTO UCIIOIb30BaHUsl (DM3MYECKUX 3HAHMH O MEXaHMYECKHX
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SBJICHUSAX M (U3NYECKHX 3aKOHAX; MPUMEPhl HCIOJIb30BAaHUS BO300OHOBISEMBIX HCTOYHHKOB
SHEPTUU; IKOJOTUUYECKHUX MOCIIEeACTBHI HCCIeI0BaHUS KOCMHUECKOTO MPOCTPAHCTB;

® paznuyaTh TPAHUIBI MPUMEHUMOCTH (DU3MUYECKHX 3aKOHOB, MOHUMATh BCEOOIIMIA
xapakrep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHHUS MEXaHMYECKOM HHEepruM, 3aKOH
COXpaHEHUs HMITYJIbCA, 3aKOH BCEMUPHOIO TATOTEHMs) M OTPAHUYEHHOCTb HCIOJIb30BAaHUS
YaCTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u ap.);

® HAXOJWTh AaJICKBaTHYIO MPEIOKEHHON 3amade (U3UYECKYI0 MOJeNb, pa3peliarh
npobjaeMy Kak Ha OCHOBE MMEIOUIMXCS 3HAHMM 10 MEXaHMKE C HCHOJIb30BAHUEM
MaTeMaTHYECKOro anmapara, Tak U pyu MOMOIIY METOJIOB OIICHKH.

TenJioBble ABJICHUSA

BbInycKHHUK HAy4YuTCs:

® pacro3HaBaTh TEIJIOBBIE SIBJICHUS M OOBSCHATh Ha 0a3e WMCIOIIUXCS 3HAHHUN
OCHOBHBIE CBOWMCTBA WJIM YCJIOBUSI MIPOTEKAHUS 3TUX sBIEHUM: nuddys3usi, n3MeHeHne oobema
TEJl TpPHU HarpeBaHUM (OXJIAXKIEHHUH), OONbIIasg CHKUMAEMOCTh Ta30B, Majas CKXHUMAaeMOCTb
KHUJIKOCTEH W TBEPIBIX TeJ; TEIUIOBOE pPaBHOBECHE, HCIApEHUE, KOHJCHCAIUs, IUIaBIICHHE,
KpUCTAJIM3alus, KUIEHHE, BIAKHOCTb BO3[yXa, pa3jH4YHbIe CHOCOObI TEIIoNepeaayu
(TEerIonpoOBOHOCTb, KOHBEKIIMS, M3IIyUYE€HHUE), arperaTHble COCTOSHUS BELIECTBA, MOIJIOIIECHUE
SHEPrHH TPH HUCIIAPCHUU JKUAKOCTH W BBIJCIICHHE €€ NMPH KOHJEHCALWU Mapa, 3aBUCUMOCTb
TEeMIEpaTypbl KUTICHUS OT 1aBJICHHUS;

® ONKCHIBAaTh M3YyYCHHBIC CBOWCTBA TENl U TEIUIOBBIC SIBICHUS, UCTONB3YS (DPU3MUYECKHE
BEJIMYUHBI: KOJIMYECTBO TETUIOTHI, BHYTPEHHSISI SHEPTHUS, TEMIIEpaTypa, yaelbHas TeIJI0eMKOCTh
BEIeCTBa, YAENbHAs TEIUIOTa IUIaBIICHUS, yJIeNbHas TeIuioTa MapooOpa3oBaHUs, yelbHas
TEMJIOTAa CrOpaHusl TOIIMBA, KOI((UIIMEHT MOJE3HOT0 ACWCTBUS TEIUIOBOIO JBUTATEINS; MPHU
ONMCAaHWW TIPABWJIBHO TPAKTOBaTh (PH3MYECKUI CMBICT HCIONB3YyEeMBIX BEJIWYHH, WX
0003Ha4YEHUS U €TUHUIBI U3MEPEHUS, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMH BETMYMHAMHU, BEIYUCIIAT 3HaAUCHHE (PU3UYECKOM BETMUNHBL;

® aHAJIM3MPOBATH CBOMCTBA TEJ, TEILIOBBIC SBJICHHUS M MPOIECCHI, HCIIOIB3YSI OCHOBHBIC
MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHMHM BEIIeCTBA M 3aKOH COXpaHEHUs
SHEpruy;

® pa3nyaThb OCHOBHBIE MPU3HAKU H3YyYEHHBIX (U3NYECKUX MOJEJNEH CTPOEHHUS ra3os,
AKHJIKOCTEH M TBEPJIBIX TEl,

® TMPUBOIUTH TPHUMEPHl MPAKTUYECKOTO HCIIONB30BaHUS (U3NUYECKUX 3HAHUUA O
TEIUIOBBIX SIBJICHUSIX;

e pemaTth 3a7ayd, UCIOJB3Ys 3aKOH COXPAaHEHHS PHEPTUU B TEIJIOBBIX MpoIeccax H
(dbopMynbl, CBs3BIBarOIIME (PU3MUECKHE BEIMYUHBI (KOJIWYECTBO TEIUIOTHI, TEMIIeparypa,
ylIenbHas TEIJIOEMKOCTh BEIIeCTBA, yJelbHas TEMJoTa IUIaBIEHUS, YJelbHas TeIoTa
napooOpa3zoBaHus, yJeJdbHas TEIJIOTa CrOpaHUs TOIUIMBA, KO3()PUIMEHT MoJIe3HOro IeHCTBHS
TETJIOBOTO JIBUTATENsI): Ha OCHOBE aHAJIM3a YCIOBUS 33/1a4d 3allMCBIBATh KPaTKOE YCIOBHE,
BBIICATh (U3MYECKUE BEIMYMHBI, 3aKOHBI U (QOpMyJbl, HEOOXOIUMBbIE NJIsl €€ pelleHus,
MIPOBOJUTH PacyeThl U OLIEHUBATh PEaJIbHOCTH MOyYE€HHOI 0 3HaUYeHHs (PU3HUECKOM BETMUNHBIL.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

® UCMOJb30BaTh 3HAHUS O TEIJIOBBIX SBICHUSX B TOBCEJHEBHOW JKU3HHU IS
obecrieueHus1 6€30MaCHOCTH IIPU OOpaIIeHNH ¢ MPUOOPAMU U TEXHUYECKHMHU YCTPOHCTBAMHU, JUIS
COXpaHEHHUS 3/I0POBbsI 1 COOIIOICHUSI HOPM SKOJIOTHYECKOT 0 MTOBEICHHS B OKPYKAIOLIeH cpeie;
MIPUBOJIUTH IPUMEPHI SKOJIOTMUYECKUX MOCIEICTBUN paboThl ABUTaTee BHYTPEHHETO CrOpaHus,
TETJIOBBIX U TUAPOIIEKTPOCTAHIINN;

® paznuuaTh TPAHUIBI NMPUMEHUMOCTH (DU3MUYECKMX 3aKOHOB, MOHWUMATh BCEOOIIHIA
xapakTep (yHIaMEHTAJIbHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAaHEHMsI SHEPIHMHM B TEIUIOBBIX
Mporeccax) ¥ OrpaHUYEHHOCTh UCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;

® HAXOAWTh AaJIEKBaTHYIO MPEIOKEHHON 3amade (U3MYECKYl0 MOJeNb, pa3peliarh
npobjeMy Kak Ha OCHOBE HMEIOIIMXCSI 3HAHMHM O TEIUIOBBIX SIBICHUSIX C MCIOJIb30BAHHUEM

JOKYMEMATESMATRH S0k 031 GITItPATIe TaK U IIPHU IIOMOIIN METOI0B OLICHKHU.
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DJleKTpHYecKre 1 MATHUTHbIE SIBJICHHUS

BbIyCKHUK HAYy4YUTCH:

® pacro3HaBaTh AJICKTPOMATHUTHBIC SIBJICHUS M OOBICHATH HAa OCHOBE HMEIOLIUXCS
3HAaHUM OCHOBHBIE CBOWCTBAa WJIM YCJIOBHS MPOTEKAHUS AITHX SBJICHMM: DJIEKTpU3alUs Ted,
B3aMMOJICHCTBHE 3apsIOB, DJIEKTPHUUYECKU TOK M €ro JeWcTBHUs (TEMIOBOE, XMMHYECKOE,
MarHuTHOE), B3aMMOJCHCTBME MAarHUTOB, DJICKTPOMArHUTHAas UHYKIUSA, TEHCTBUE MarHUTHOTO
Mojii Ha NPOBOAHMK C TOKOM M Ha JIBIKYIIYIOCS 3apsDKEHHYIO 4YacTully, JeHCTBUE
3JIEKTPUYECKOrO MOJIsl Ha 3apsyKEHHYIO YacTHIy, 3JIEKTPOMAarHUTHBIE BOJHBI, MPSIMOJIIMHEMHOE
pacnpoCcTpaHEHUE CBETA, OTPAKEHUE U IPEJIOMIIEHUE CBETA, IUCIIEPCHSI CBETA.

® COCTaBJIATh CXEMBbl JJIEKTPUYECKUX IIEeTel C MOCIEeIOBAaTEeIbHBIM U MapajlieIbHBIM
COCIMHEHHEM SJIEMEHTOB, Pa3linyasl yCIOBHbIE O003HAUYCHHUS DJIEMEHTOB SJICKTPUUYECKUX IIeTen
(MCTOYHUK TOKA, K04, PE3UCTOP, PEOCTAT, JJaMII0YKa, aMIEPMETP, BOIBTMETP).

® UCMOJb30BaTh ONTUYECKUE CXEMBI JUIsl TOCTPOCHUS M300paKeHU B TIJIIOCKOM 3epKaje
U cobuparomeil TuH3e.

® ONHUCHIBATHh HM3YYCHHBIC CBOWCTBA TEI WM DJIEKTPOMArHUTHBIC SIBICHUS, HWCIIOIB3YsI
(¢u3nuecKkue BETMYMHBL: JJIEKTPUYECKHI 3apsii, cujia TOKa, JJIEKTPUUYECKOE HAampsKeHHe,
JJIEKTPUYECKOE CONPOTUBIIEHUE, YACIbHOE COIPOTUBIIEHUE BELIECTBA, padOTa AIIEKTPUUYECKOTO
MoJisi, MOIIHOCTh TOKa, (OKYCHOE pacCTOSHHE U ONTHYeCKass cujla JIMH3bI, CKOpPOCTb
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA; MPHU OMHMCAHWU BEPHO TPAKTOBATH
(u3MUeCKUil CMBICT HCIONB3YEMBIX BEIMYMH, WX OOO3HAYCHHS] W €JIMHUIIBI W3MEPCHUS;
HaxoJUTh (DOPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMH BETHUMHAMH.

® aHAIM3HPOBATh CBOMCTBA TEI, SJIEKTPOMArHUTHBIE SBICHUS W MPOIECCHI, UCTIOIb3YS
(u3nyecKre 3aKOHbBI: 3aKOH COXPaHEHUs SJIEKTPUIECKOro 3apsa, 3akoH Oma Juis yuacTka LemH,
3akoH JDxoyns-JIeHna, 3aKOH MNPSIMOJIMHEMHOIO PacHpOCTPAHEHHS CBETA, 3aKOH OTPa)XKEHUs
CBETa, 3aKOH MPEIOMJICHHs CBETA; MPHU 3TOM pa3iuyvarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
€ro MaTeMaTU4YECKOE BBIPAKEHHE.

® [PUBOAUTH NPUMEPHl MPAKTUUYECKOr'O HCIONBb30BAaHUS (U3MUECKUX 3HAHUU O
AMEKTPOMArHUTHBIX SIBJICHHIX

® pemath 3a7a4u, UCTIONB3Ys GU3HMYECKUE 3aKOHBI (3akoH OMa ISl ydacTKa 1eTH, 3aKOH
Jxoyns-JleHna, 3akoH MPSIMOJIMHEHHOrO paclpoCTpaHEHHUS CBETa, 3aKOH OTPaKEHHUS CBETa,
3aKOH TPEIOMJICHHs CBeTa) M (HOPMYIbI, CBA3BIBAIOIINE (PU3NYECKUE BEIMYMHBI (CHIIa TOKa,
INEKTPUYECKOE HANPSDKEHUE, DSJIEKTPUUECKOE COINPOTUBIICHUE, YAEIbHOE COINPOTHUBIICHUE
BEIECTBA, paboTa INEKTPUUECKOr0 MO, MOIIHOCTh TOKA,.

BpINyCKHUK NMOJYYHT BO3MOKHOCTh HAYYUTHCH:

® WCIIOJNIH30BATh 3HAHUS 00 SJIEKTPOMArHUTHBIX SIBIICHUSX B IMOBCEIHEBHOMN KU3HH IS
obecrieueHus: 6€30MaCHOCTH MPHU OOpaIIeHUH ¢ TPUOOPAMU U TEXHUYECKHUMH YCTPOMCTBaAMH, IS
COXpaHEHHUS 3/10pOBbs U COOJIIOICHUSI HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKPYXKAIOIIEH Cpee;
MIPUBOAUTH MPUMEPHI BIUSHUS dJIEKTPOMATHUTHBIX MU3Ty4EHUN Ha KUBBIE OPTaHU3MBI;

® paziIuyaTh TPAHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIHIA
xapakTtep (QyHIAaMEHTANbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS DJJICKTPUYECKOro 3apsiaa) u
OrPaHUYEHHOCTh HCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH OMma [y ydyacTKa LEMHU, 3aKOH
Jlxoyns-Jlenua u ap.);

® WCIOJIB30BaTh MPUEMBI TOCTPOCHUS (PU3MUECKUX MOJCIICH, MMOMCKa U (POPMYITHPOBKH
JI0Ka3aTelIbCTB BBIIBUHYTHIX THIOTE3 M TEOPETHUYECKUX BBIBOJOB HA OCHOBE JMIIMPHYECKU
YCTaHOBJICHHBIX (DaKTOB;

® HAXOAWTh AaJCKBAaTHYIO MPEIIOKEHHOW 3amadye (U3NYECKYI0 MOJENb, pa3peaTh
npobjieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM 00 DSIEKTPOMAarHUTHBIX SBICHHUSIX C
KCIIOJIb30BAaHMEM MAaTEMATUUECKOr0 anmnapara, Tak U Mpy MOMOIIU METO/IOB OL[EHKH.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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®dopmbl opraHusaumm obyyeHus

BarkHyt0 ponb B yyebHOM npouecce urpatoT Gopmbl opraHusaumm obydeHus. OCHOBHOM
dopMoit opraHmMsaLmnm y4ebHO-BOCNMTATENbHOM PaboTbl C yYaLWMMUCA B LLIKOAE ABAETCA YPOK
(ypoK O3HaKOMANEHMA C HOBbIM MaTEpPMANOM, YPOK 3aKPenieHUs W3Y4YeHHOro, YPOK
NPUMEHEHWNA 3HAHUIN N YMEHUI, YPOK 0606LLEHNA U cUCTeMATU3ALUM 3HAHWI, YPOK NPOBEPKHU
N KOPPEKLUMN 3HAHUI U YMEHUIA, KOMOUHUPOBAHHbIM YPOK) oAHaKo, B 10 Knacce, moryT bbiTb
MCNoNb30BaHbl U apyrve ¢dopmbl obyyeHus. MpumeHeHWe pasHOOOPa3HbIX, HECTAHAAPTHbIX
dopm obyyeHns AONKHO B NEPBYIO OYepedb COOTBETCTBOBATb MHTENNIEKTYa/IbHOMY YpPOBHIO
pa3BnTUA o6yqa+ou.|,v1xcn M UX NCUXOIOTMYECKUM OCOBEHHOCTAM.
K HecTtaHZapTHbIM ¢opmam obyyeHUA PU3BMKM B LUKOAE OTHOCATCA: NEKUMM, CEMMUHAPBI,

KOHCYbTaUuunU, NPAKTUKYMbI, AUOaKTUYECKNE UTPbl, YPOKN-3a4EeThI, pa60Ta B rpynnax.

Buabl yueOHO# nesiTeJJbHOCTH

Buowi desmenvnocmu co cnogecnou 0cHogou:

CamocTtosiTenbHas padoTa ¢ y4eOHMKOM, SJIEKTPOHHBIMHU 00pa3oBaTeabHBIMU pecypcamu (DOP)

[ToaroroBka u mpeacTaBiIeHUe MyOIUMYHOTO BBICTYILJICHUS B BUJE IPE3EHTAIIUU

ITouck wHGOpMAIMU B 3JICKTPOHHBIX CIPABOYHBIX H3JIAHUSX: DJCKTPOHHOM SHIUKIIONCINH,

CJIOBapsX, B ceTH MIHTEepHET, SJIEKTPOHHBIX 0a3ax v 0aHKaX JaHHBIX.

OT6op M cpaBHEHHE MaTepHaia M3 HECKOJIbKMX HMCTOYHHMKOB (00pa3oBaTEIbHBIN pecypc CEeTH

Hutepuer, DOP, TekcT yuyeOHHMKA, TEKCT HAYYHO-TIOMYJISIPHOM JINTEpaTyphl)

CocTaBiieHHe C TOMOIIBIO PA3IUYHBIX KOMIBIOTEPHBIX CpPEICTB OOYYEHHS IUIaHa, TE3UCOB,

pe3roMe, aHHOTAIMK, aHHOTUPOBAHHOTO 0030pa JINTepaTyphl U JIp.

IToaroroBka BBICTYIIEHWH M JIOKJIAQJIOB C HCIIOJIb30BaHUEM pPa3HOOOPa3HBIX HWCTOYHHKOB

nHbopMauu.

Pemenue 3agau.

BreIimtonmHeHME TECTOBBIX 3aJJaHUM.

ITouck wHpOpMaMu B CETH HMHTEPHET M  COCTABJICHHUE CPAaBHUTCIBHOW  TaOJHUIIBI

(obpa3zoBarenbHBIN pecypc cetu MaTepHer, DOP, TekcT yueOHMKA, TEKCT HAYYHO-TTOMYISIPHON

JUTEPaTyphl)

Buowi desmenvnocmu na ocnoge gocnpusimus oopasa:

[IpocmoTp u oOcyxkaeHre YI9eOHBIX GUITBMOB, IPE3ECHTAIIUMA, POJTUKOB

HabGmronenue 3a 1eMOHCTpaMsIMU TIPETIoIaBaTeIs

OOBsiCHEHNE U UHTEPIPETaIHs HAaOJII01aeMbIX SBICHUMN

Amnanus rpaguKoB, TaOJIHII, CXEM

N3yyenue ycTpoiicTBa MEXaHU3MOB M IPUHIIAIIA UX JCUCTBUS

AHanu3 Mpou3BOJICTBEHHBIX CUTYaIlU, CHTYaTUBHBIX 3a7a4

N3yuenune nmocienoBaTeIbHOCTH BBITIOJTHEHHUS OTIEepaIfil

AHanu3 nMpoOJeMHBIX YYeOHBIX CHTYaIIUH

Buouvl desmenvrocmu ¢ npakmuyeckoii 0CHOBOU:

[TocTaHOBKa OMBITOB ISl AEMOHCTPAIIUU TPYIITIE

[ToarotoBka u odopMIICHHE C TOMOIIBIO MPHUKIATHBIX MpOrpaMM OOIIEro Ha3HAYCHUS

pe3yabTaTOB CaMOCTOSTENBHON- paboThl B XO0A€ Yy4eOHOH © HaydyHO-TIO3HABATEIbHOU

JIESATeIIbHOCTH

Brimonaenne mabopaTopHBIX padoT

[IpoBenenue ucciaea0BaTeIbCKOro SKCIepUuMEeHTa

MopenupoBaHue U KOHCTPYUPOBAHUE

Pemrenue skcriepuMeHTABHBIX 3a/1a4

HNudopmanus o BHeCEeHHBIX H3MEHEHHUSIX B ABTOPCKYIO MPOrpaMMy U HX 000CHOBaHUe
W3menenuii B nporpamme Her.
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Bcero mist u3ydeHust Kypca OTBOJUTCS 68 4acoB M3 HUX JIJAOOPATOPHBIX PabOT-6 M KOHTPOJIBHBIX
pabot-3. Ilo 2 yaca B Henemo.

YueGHO-TEMaTHUYECKOE NJIAHMPOBAHNE

Ne HanmenoBanue pa3ieoB U TeM YPOKOB Komm | 30p o0opynoBaH
n/n 4ecTB ne
0
4acoB
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O NIO3HAHUS 2
1/1 | ®usuka — Hayka o mpupone. Hayunsie meronsl mozHanus | 1 https://m.eds
OKPY)KAIOIIET0 MUPA. 00.ru/ff0c32e
2
2/2 | Ponb u mecto ¢usukd B (OPMHPOBAHHU COBPEMEHHOM | 1 https://m.eds
HAYYHOW KapTHHBI MHpa, B MPAKTHYECKON CSATEIBHOCTH 00.ru/ff0c33e
JrO/IeH. 6
Paznen2. MEXAHUKA 18
OcCHOBBI KHHEMATHKH 5
3/1 MexaHunueckoe JIBHOKEHUE. OTHOCHTETBHOCTD | 1 https://m.eds
MEXaHHYECKOro JBMKeHHS. [lepemereHne, CKOpOCTb, 00.ru/ff0c350
YCKOpEHHE 8
4/2 PaBHOMEpHOE NpsSMOIMHENHOE IBUKEHUE 1 bubmmoreka | rpadmkm
LIOK
https://m.ed
$00.ru/ff0c3
620
5/3 PaBHOYCKOpPEHHOE MPSIMOJIIMHEHHOE IBHIKEHUE 1 https://m.eds | rpapukm
00.ru/ff0c372
e
6/4 CBoOoHOE MajieHue. Y CKOpeHHe CBOOOTHOTO MaICHUs 1 https://m.eds
00.ru/ff0c39c
c
7/5 KpuBonuneitnoe nBuxkenue. [IBmxeHHe maTtepuanbHoOu | 1 https://m.eds
TOYKH IO OKPYKHOCTH 00.ru/ff0c3ad
a
OCHOBBI TUHAMUKH 7
8/6 [Mpuniun otHocuTenbHOCTH [anuies. Wueprmansheie | 1 https://m.eds
cucremsl orcuera. [lepsrlii 3akon HeroTona 00.ru/ffOc3be
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8
917 Macca Ttena. Cwuma. IlpuHmmm cymeprno3uiuu cuil. | 1 https://m.eds
Bropoii 3akoH HetoToHa 111 MaTepraabHON TOUKH 00.ru/ff0c3be
8
10/8 | Tperwnii 3akon HproTOHA /1jIsi MATEPUATBHBIX TOYCK 1 https://m.eds
0o.ru/ff0c3be
8
11/9 3akoH BceMHpHOro TAroTeHus. Cuna TSKECTH. 1 https://m.eds
[TepBast KocMUYECKasi CKOPOCTb. 00.ru/ff0c3d0
0
12/10 | Cuna ynpyrocru. 3akoH ['yka. Bec tena 1 https://m.eds
0o.ru/ff0c3el
8
13/11 | Cuna  tpenuss.  Koapduument  tpenus.  Cwuia | 1 bubauoreka
COMPOTHUBIICHHUS] TIPU JIBM)KEHHU TelNa B KUIKOCTU WIIU HOK
raze
14/12 | TloctynaTenabHOE U BpalaTelibHOE ABMKECHUE aOCOMOTHO | 1 https://m.eds
TBEpAoro tena. MomeHT cuibl. [lnedo cumbl. YciaoBus 0o.ru/ff0c4la
paBHOBecHsl TBEPAOTro Tena 6
3aKoHBI COXpAHEHHS B MeXaHHUKe. 6
15/13 | UMmynbc MaTepuanbHON TOYKH, CHCTEMbBI MaTepHaibHbIX | 1 https://m.eds
To4ueK. VMmynbc cuiibl. 3aKOH COXpPAHCHUS HMITYJIbCA. 00.ru/ff0c43d
PeakTuBHOE nBMXKEHNE 6
16/14 | Pabora u MOIIHOCTh CHIIbL. KuHetwueckas sHeprus | 1 https://m.eds
marepuaiabHOi  Touku. Teopema 00 U3MEHEHHUHU 00.ru/ff0c450
KUHETUYECKOW IHEPTUU 2
17/15 | IlorenumanbHas sHeprus. [loTeHuManbHAas 1
SHEPIHs yIpyro ne(hOopMHpPOBaHHON
npyxuHbl. [loTeHIMaNbHAs DSHEPrHs Tena
BOJIM3U OBEPXHOCTU 3eMIIU
18/16 | IToreHuumanbHblE W HENOTEHIHUANbHBIE CHIbL. CBS3b 1
paboThl  HEMOTEHUUAIBHBIX CHJI C HM3MCHECHHEM
MEXaHUYECKOW OHEPrMU  CHCTEMBI  Tell.  3aKOH
COXpaHEHHSI MEXaHUYECKOW YHEPTUH
19/17 | JlaGopaTtopHasi pa6ora 1. « [guKeHue 1 Lapuk Ha
TENa MO OKPYXKHOCTU NOA AEWCTBUEM CUbI HUTM,  BeCbl,
TAMKECTW U YNPYrocTu» LMPKY b,
WwTaTnB
mydTOon 7
nankow
20/18 | Konrpoannas pa6oral mno Tteme «Kunemaruka. |1 KapTouku
JInHAMHKA. 3aKOHBI COXPAHEHUS B MEXAHHUKE» AVAAKTUYECKHU
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e
Paznen 3. MousekyJsipaasi pu3uka u TepMOIUHAMHUKA 24
MoJieKyIsipHO-KHHETHYECKasi TeOpUsl 9
21/1 | OCHOBHBIC TIOJNIOXKECHUSI  MOJEKYIPHO-KMHETHYECKOH | 1 https://m.eds
teopun. bpoyHoBckoe apmwkenue. Auddy3us 00.ru/ff0c4d
c2
22/2 Xapaktep JBWXKEHUS W B3aUMOACHCTBUA  vacTuil | 1
BellecTBa. MOJeNIM  CTPOSHHsI Ta30B, JKHIKOCTEH U
TBEPABIX TEN
23/3 Macca monekyn. KommdectBo BemectBa. Ilocrosinnas | 1
ABoraapo
24/4 | TeruioBoe paBHOBecuwe. Temmneparypa u e€ m3Mepenue. | 1
[IIxamna temneparyp Llenscus
25/5 | Uneanbusbiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT 1 https://m.eds
00.ru/ff0c4fd
e
26/6 | AOcomoTHas Temreparypa Kak Mepa CpexHel 1 https://m.eds
KAHETUYECKONW OJHEPrMU  JBYDKCHHS MOJICKYIL 00.ru/ff0c511
VYpaBaenue Menpeneena-Knaneiipona
2717 3akoH /lanpToHa. ['a30BBIC 3aKOHBI 1
28/8 M3omporieccsl B wjaeadbHOM rae W uX rpaduueckoe | 1
Ipe/ICTaBICHUE
29/9 | JlabopaTopHasi padoTa 2 «OnbiTHas npoBepKa 3akoHa leit | 1 https://m.eds | Uudposas
— Nioccaka.» 00.ru/ff0c570 | nabopatopus
e Relion.
OCHOBBI TEPMOIUHAMHKH 10
30/10 | BHyTrpeHHsIsT SHEprusi TEPMOIMHAMHYECKOW cHCTeMbl U | 1 https://m.eds
crocoOb! ¢€ u3meHeHus. KonuyecTBo TEIUIoTh U padora. 00.ru/ff0c595
BHyTpeHHSs 2HEPrHsl 0JHOATOMHOT'0 H/I€aJIbHOTO r'a3a 2
31/11 | Buasl Termionepenadn 1 https://m.ed
$00.ru/ff0c5
c36
32/12 | VoenpHas  TemioéMKocTh — BemiectBa.  Kommuectso | 1 https://m.ed
TEIIOTHI PH TeIIonepenayde. AanadaTHbIH MpoIece 500.ru/ffoc5
c36
33/13 | IlepBblii 3aKOH TEPMOJMHAMUKH W €ro MpuUMeHeHHe K | 1 https://m.ed
H30IpoLeccam $00.ru/ff0c5
efc
34/14 | HeoOpaTuMOCTh TPOLIECCOB B MPHPOJIE. 1 https://m.ed

QKYMEHT

S00.1ru/Tfocb
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BTtopoii 3aKk0H TepMOIUHAMUKHI 230

35/15 | lpuniun neiicteus u KI1/] TerioBoi ManiiHbl 1 https://m.ed

500.ru/ffOc6
00a

36/16 | Ilukn Kapuo u ero KI1/J] 1

37/17 | Dxonmormyeckue MPOOIEMbI TEINIOIHEPTETUKU 1

38/18 | O6oo6maronmii ypok «MonekynsgpHas (hu3nKa. 1 https://m.ed
OCHOBBI TEPMOIUHAMHKI 500.ru/ffoc6

938

39/19 | KoutpoJgbHasi pa6ora2 mno Tteme «MorekynspHas | 1 https://m.ed | [Aupaktuyeck

¢duzuka. OCHOBBI TEPMOAMHAMUKID) s00.ru/ffOco ne KapToyKku
3b6

ArperatHble  COCTOSIHMSI  BemlectBa. @a3oBbie | 5 https://m.ed

nepexoanl 500.ru/ff0c6
4d8

40/20 | [lapooOpa3oBanue W KoHaeHcauusi. Mcnapenne wu |1 https://m.ed
KUIICHUC 500.ru/ff0c6

5f0

41/21 | AGconmoTHas W OTHOCUTENIbHAS BJIAXHOCTH Bo3ayxa. | 1 MecuxpomeTp,
HachiieHHbIi map. https://m.ed | rurpometpei.
JladopaTopnasi paboraNe3 «/3mepenre OTHOCUTENBHON ‘;%:mﬂ
BJIQ)KHOCTH BO3JTyXa» —

42/22 | Teépnoe temo. Kpucrammmueckue u amopdubie Tena. | 1 https://m.ed PaznnyHble
AHUN30TpONMs CBOMCTB KpUCTAILIOB. JKuaKue KpucTalbl. S00.ru/ff0ce | KaucTaninue
CoBpeMeHHbBIE MaTepHAITBI 8207 CKMe Tena

43/23 | [InaBneHre ¥ KpHCTALIM3AIMs. YaeibHas Terwiora | 1 https://m.ed
iaBieHus. Cyoaumarius 500.ru/ffocé

bce
44/24 | YpaBHEHHE TEIIOBOro OanaHca 1 https://m.ed
500.ru/ff0c6
bce
Paznend. DiekTpoamHaMuka 22
DJIEKTPOCTATHKA 10 https://m.ed
$00.ru/ff0c6
daf2

45/1 DneKkTpu3anus Tela. DJeKTpudeckuid 3apsa. [[Ba Buma | 1 CreKknaHHan

DIIEKTPUYECKHX 3apsIIOB https://m.ed | wu
500.ru/ffOc6 | 3s6oHuToBan
f00 nanoykm,
WeKoBas M1
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WwepcTeHHan
TKAHb.
46/2 | TIpoBOAHMKH, IMAIICKTPUKUA W MONYNPOBOIHHMKU. 3akoH | 1 https://m.ed
COXpaHCHUA DJICKTPUYCCKOI0 3apsiia s00.ru/ffoc7
018
47/3 B3aumoneiictBue 3apsnoB. 3akon Kymona. 1 https://m.ed
ToueuHblid JIEKTPUUECKUAN 3apsi]T s00.ru/ffoc7
126
48/4 Hanpsok€HHocTe  anmekTpudeckoro  mons.  [lpunnum | 1 https://m.ed
CyHEPIO3ULINU JJIEKTPUYECKUX IOJICH. JInann s00.ru/ffoc7
HANPSHKEHHOCTH 2¢0
49/5 PabGora cunm anmektpocratuyeckoro mois. Ilorennwman. | 1
Pa3nocth norennmanon
50/6 ITpoBOAHMKM W JUAJNIEKTPUKH B BJIEKTPOCTaTHUYECKOM | 1
nosie. Jlunsiekrpudeckasi MpOHUIIAEMOCTh
51/7 Onekrpoémkocth. KonaeHncarop 1 Paznuunsie
KOHJICHCATO
PBL
52/8 | DAeKTPOEMKOCTh ILUIOCKOIO KOHJCHCaropa. OHeprus | 1 https://m.ed
3apsHKEHHOT0 KOH/IEHCATopa 500.ru/ffoc7
4f0
53/9 JladopaTopnasi padorad "M3mepenne snekrpoémkoctn | 1 KoHpaeHcaTo
KOHJeHcaTopa" https://m.ed P, UCTOYHUK
s00.ru/ff0c7 | Toka,
838 NPOBOAHMKMN
, BOZIbTMETP
54/10 | Ilpuniwn [geicTBHS W NPUMEHEHHE KOHAEHCATOPOB, | 1
KOMUPOBAIBHOIO  ammapara, CTPYWHOro TMpHUHTEpA. https://m.ed
DIIEKTPOCTaTHIECKAS 3aIuTa. 3azeMIIcHHE soo.ru/ff0c7
3J1eKTPOnpUGOpPOB ae0
Iocrosinubiii  JjekTpudeckuid Tok. Toxkm B |12
Pa3JIMYHBIX cpeaax
55/11 | DnekTpuyeckuii TOK, YCIOBUS €ro CyIIecTBOBaHMs. | 1
ITocTosIHHBI ~ TOK. Cunma  Ttoka.  Hampsbkenue.
Conporunenue. 3akoH Oma 1J1g ydacTka Ienu
56/12 | IlocnemoBarenbHOE, napajuieiabHOe, cMmeranHoe | 1 https://m.ed
coequHEHUe IMpoBoAHMKOB. JlaGopaTropHas padGorad $00.ru/ffocs
«M3yyeHne cMeIIaHHOTO COeJUHEHHS Pe3UCTOPOBY 4ae7
57/13 | Pabora W MOIIHOCTh 3JEKTPUYECKOr0 TOKA. 3akoH | 1 https://m.ed
Jlxoyns-Jlenua s00.ru/ffoc8
2ba
58/14 | 3akon Oma sl MONHOW (3aMKHYTOW) aJieKTpuueckoi | 1 https://m.ed
nenu. Koporkoe 3aMbIkaHue. S00.ru/ffocs
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dae
59/15 | JladopaTopHas padoTab «3mepenne IJIC ucTouHHKA Amnepmerp,
TOKAa U €ro BHYTPCHHEI0 COMPOTUBJICHUS» BOJIbTMETD,
coeAuHUTE b
Hble
nposoaa
60/16 | DnekTpoHHAasE  MPOBOAUMOCTH  TBEPABIX  MeTaIoOB. | 1 https://m.ed
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2. «Ousmka» 10xkn Kmaccuueckuit kypc I'.Sl. Mskxumes, b.b. byxosuer, H.H.
Cotckuit y4eOHMK st 00lieoOpa3oBaTeIbHBIX OpTraHU3AIlHi,
0a30BbIi/yrmyOonénnsiii ypouu mnon penakuued H.A. IlapdentbeBoif. MockBa
«IIpocBemenue, 2020r

3. CamocrosTenbHbie U KOHTpOJIbHBIE paboTel mo ¢usmke 10xkn E.C. EproTkuh,
C.I'.Eprotkuna, M., IIpocsemienue 2018 r

4. 1O.A. Caypos Iloypounsie pazpabotku «Dusmnka» 10 kiacc KIacCHUeCKHid Kypc
M., IIpocewienue 2017 r

Texnuueckue cpeocmea 00yuenus
1. Kommbrorep.
2. MyibTUMEIUATPOEKTOP.
3. DKpaH
4.060opynoBanue (Jabopatopust GU3NKN),
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Nlnuct ponosHeHU U U3MeHeHun

Aara CopaeprkaHue PekBU3UTbI Mognucob
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