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IosicHuTeIbHASA 3aIHCKA

Pabouas mporpamMmMa Kypca BHEYpPOUHOU esTenbHOCTH «Touka pocta.du3nka» B paMKax
mpoekra «Touka pocra» mms 10 KJIaccoB COCTaBlI€Ha B COOTBETCTBHH C TpPEOOBaHUSIMU
CIIEYIOIUX IOKYMEHTOB:

e 3akon Poccwuiickoit ®eneparuu «O06 obOpazoBanuu B Poccwmiickoii denepanum» oOT
29.12.2012r. Ne273-®3;

o ®enepanbHplil TOCYIApCTBEHHBIN 00pa3oBaTeNbHbIA CTAHAAPT CPEAHEro OOIIero
oOpa3oBaHusi, YTBEpXKIEHHBIH TpHKa3oM MMUHUCTEPCTBA O0O0pa3oBaHWs M HAYKU
Poccuiickoit @eneparun ot 17 mas 2012 1. Ne 413 «OO0 yTBep /I€HUH U BBEICHUH B
neiictBue (QeneparbHOr0 TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO CTAaHAAPTAa CPETHETO
obmiero oopazoBanus» (B pea. nmpukaza MuHoOpHayku Poccun ot 29.12.2014 Nel1645)

e Meroauueckie PEKOMEHJAMKM TI0  peaju3alud  00pa3oBaTEeNBHBIX  MPOTPaMM
€CTeCTBEHHOHAYYHOH ¥ TEXHOJOTMYECKOW HANpaBICHHOCTEW IO OWOJIOTHH C
ucrnoJyib30BaHueM obopynoBaHus LeHTpa «Touka pocrta». Meroauueckoe mocoodue. —
Mockaa, 2021 T

e B coorsercteuu ¢ OOIT COO MBOY «COI nm.N.AbnynnuHa ¢.3upuKIbD.

[Ipennaraemass mporpaMmMa CocoOCTBYET Pa3BUTHIO Y YHYAIIUXCS CaMOCTOSTEIbHOTO
MBIIUICHUS, (OpMUpYET Yy HHX YMEHHS CaMOCTOSTEIBHO TIPHOOpETaTh W MPUMEHATH
MOJTydeHHBIE 3HAHUS Ha TpaKThKe. Pa3Buthe W (GOpMHpPOBAaHWE BHINICYKAa3aHHBIX YMEHUH
BO3MOJKHO OJIaroiapsi CTHMYJIMPOBAaHUIO HAYYHO-TTO3HABATEIHPHOTO HHTEPECA BO BpEMSI 3aHITHH.

CoBpeMeHHbIE DKCIIEPUMEHTAIBHBIC HWCCIEAOBAaHUS 10 (U3UKE YyXKEe HEBO3MOXKHO
MpeCcTaBUTh 0€3 HCIOJB30BAHUS AHAJIOTOBBIX W IHM(POBBIX H3MEPHUTEIBHBIX MPHOOpPOB. B
®denepalibHOM rocynapcTBeHHOM oOpaszoBarenbHoM cTanaapte (PI'OC) npomnucaHo, 4To OHUM
W3 YHHBEPCAIBbHBIX yueOHbIX aevicTBuil (YY), mpuoOpeTaeMbIX ydJallMMUCs, ITODKHO CTaTh
YMEHHE «IPOBEJICHHUS OIBITOB, MPOCTHIX JKCHEPUMEHTAJIbHBIX HCCIEAOBAHUN, NPSAMBIX U
KOCBEHHBIX HM3MEPEHHH C HCIIOJIb30BAHUEM AaHAJIOTOBBIX M HU(MPOBBIX HU3MEPHUTEIbHBIX
prUOOPOBY.

MarepuanpHo-TexHU4YecKas 0a3a 1eHTpa «Toduka pocTtay BKIIOYaeT B ceOst 1pOBBIC
naboparopur, HaOOpPHl KIACCHYECKOTO OOOpYIOBaHUS Il TPOBEACHHS  (U3MUECKOTO
MPaKTUKyMa.

Hudpossle nmaboparopun mo (u3MKe MOPEeNCTaBICHbl JaTYUKAMU JUISI U3MEPEHHs U
perucTpalnuy pazIuyHbIX I[apaMeTpoB, HHTepdeiicamu cOopa [MaHHBIX U IPOTPaMMHBIM
obecrieueHreM, BHU3YaJIH3UPYIOIIUM JKCIEpUMEHTAIbHbIE JaHHble Ha JSkpaHe. [lpu sTom
SKCIEPUMEHT OCTa&TCs TPAJAUIIMOHHO HATYpHBIM, HO MOJIyYE€HHBIE SKCIIEPUMEHTAIbHbIC TaHHbIE
00pabaThIBalOTCS M BBIBOJSATCS HA HKpaH B peajlbHOM Maciutabe BpEMEHH U B pallMOHAIbHOU
rpaduyeckoil popme, B BUJIe YNCICHHBIX 3HAYCHUH, quarpamm, rpadukoB u tadbmul. OCHOBHOE
BHMMAHHE Y4YalllUXCsS TMpPU OSTOM KOHIEHTpUPYETCs He Ha CcOOpKe U  HacTpoike
AKCIEPUMEHTAJIbHOW YCTAaHOBKH, a Ha IMPOEKTHPOBAHUM PA3IUYHBIX BAPUAHTOB IPOBEICHUS
AKCIEPUMEHTA, HAKOTUICHUU JAHHBIX, UX aHalu3e W UHTepIpeTalnud, GopMyIUpOBKE BHIBOJOB.
DKCIIEpUMEHT KaK HCCIeIOBATENbCKUIT MeTOoN OOy4eHHs YBENUYHMBACT [O3HABATEIbHBIN
MHTEPEC yUYaIIUXCs K CAMOCTOSITEIbHOM, TBOPUECKOH JIeATEIHbHOCTH.

3aHATUS UHTETPUPYIOT TEOPETUYECKUE 3HAHUS U MPAKTUUYECKUE YMEHHUS ydalluxcs, a
TaKkXke CroCcOOCTBYIOT (POPMHUPOBAHUIO Y HUX HABBIKOB IPOBEJCHUS TBOPUYECKHX paboT ydeOHO-
HCCIIEI0BATENILCKOTO XapakTepa.

Iean nmporpamMmbl: co3JaTh YCIOBHS JUIsI O3HAKOMJIEHHS Yydalluxcsi ¢ (DU3MKON Kak
JKCIEPUMEHTANIbHON HayKoH; (OpMHpOBAaTh y HHUX HaBBIKM CaMOCTOATENBbHOM pabOThl C
U(POBBIMU JaTYUKAMU, IPOBECHUS U3MEPEHUH (PU3MUECKUX BEIMYUH U UX 00pabOTKH.

Hcnonb3zoBanne oGopynoBanusi «Touka pocra» mnpu peanmmzauuu jgaHHou PII
MO3BOJISIET CO3/ATh YCIOBUS:

* JUIsl pacIIMPEHHUs COJeP KaHMUs IKOJIBHOTO (PU3NYECKOTO 00pa30BaHHUS;

* JIJIS TIOBBINICHHS TIO3HABATEILHOW aKTUBHOCTH OOYYaIOIIUXCS B €CTECTBEHHO-HAYYHOMN
o0acru;



* JUISl pa3BUTHUS JIMYHOCTH PeOEHKA B Iiporiecce 00yueHus pusmke, ero crnocoOHOCTEH;
* IJIsd pa6OTBI C OI[apéHHBIMI/I IIKOJIbHUKaMH, OpraHru3alvui UX pa3BUTHAL.

HeneBas ayruropus: yqanuecs 10-ro kimacca.
Cpok peanu3zanuu: nporpamma paccuurtana Ha 1 rox oOydenms: 34 4 B rox, 1 u B

HEACIIIO.

IInanupyemsblie oOpa3zoBare/ibHbIe Pe3yJbTaThl
JIN4YHOCTHBIE pe3yJIbTAThI
OOyyaromuiics NOJYyYUT BO3MOXKHOCTH JUISL (POPMUPOBAHMS CIEIYIOLIUX JTHMUYHOCTHBIX

pe3yJabTaToB:

v

v

AN

pa3BUTHE  MO3HABATEIbHBIX  WHTEPECOB,  HHTEIUIEKTYaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEM;

yOSXXIEHHOCTh B BO3MOXKHOCTH TIO3HAHHUSI TMPHUPOJBI, B HEOOXOTUMOCTH Pa3zyMHOTO
HCMOJIb30BAHKUS JIOCTH)KEHUM HAyKM M TEXHOJOTHH I JaJlbHEWIIEro pa3BUTHS
YEJI0BEYECKOro OOIIeCTBa, yBaXKEHHE K TBOPIIAaM HAYKH M TEXHUKHU, OTHOIIIEHUE K (PU3HKE
KaK K 2JIEMEHTY OO0IIeUeI0BEYECKON KYIbTYPHI,

CaMOCTOSITEIFHOCTh B IPHOOPETEHUN HOBBIX 3HAHWN U IPAKTUIECKUX YMEHUH;
TOTOBHOCTH K BBIOOPY >KH3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMU WHTEPECAMU
H BO3MOKHOCTSIMU;

MOTHBAIMs 00pa30BaTEIbHON NEATETLHOCTH Ha OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO
noaxonaa;

(dhopMupoBaHHE IIEHHOCTHOTO OTHOIIEHUS APYr K JPYyry, K YUWUTEII0, K aBTOpam
OTKPBITHI U N300peTeHmil, K pe3yabTaTaM o0ydeHusl.

MeTtanpeaMeTHbIe Pe3yJbTaThI

OOGyyaroruiics MOJTYYUT BO3MO>KHOCTH TSt dbopMupOBaHHS CIIEIYIOIINX

METanpeaIMETHBIX Pe3yJIbTaTOB:

v

OBJIQJICHUE HABBIKAMH CAMOCTOSITEIIPHOTO MPUOOPETEHUs HOBBIX 3HAHWH, OpraHU3alUH
y4eOHON NIeATeTbHOCTH, TIOCTAHOBKH I1€JIeH, TUIAaHUPOBAHUS, CAMOKOHTPOJISI M OIICHKH
pe3ynbTaTOB CBOCH NIEATETLHOCTH, YMEHHSMHU TPEIBUIIETh BO3MOXKHBIC PE3YJIbTAThI
CBOHMX JICHCTBUH;

MMOHUMAaHHE PA3INIUi MEXITY UCXOAHBIMH (haKTaMH U THUIIOTE3aMH IS UX OOBSICHECHHS,
TEOPETHYECKUMHU MOJIEISIMU U pPeaJbHBIMU OOBEKTaMH, OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMU JIEHCTBUSIMU Ha IPUMEpPaX THUIOTE3 UId OOBSICHEHHS M3BECTHBIX (DAaKTOB M
AKCIIEPUMEHTAJIbHOH TIPOBEPKH BBIJIBUTAEMBIX THIOTE3, Pa3pabOTKH TEOPETUUECKUX
MO/IeJIeH MPOIECCOB WM SIBJICHUI;

(dhopMHpOBaHHE YMEHHI BOCIIPUHUMATD, IepepadaThiBaTh U MPEIbIBIATh HHPOPMAIIIO
B CJIOBECHOM, OOpa3HOM, CUMBOJIMYECKOW (hopMax, aHAIM3UPOBATh M IepepadaThIiBaTh
MOJIyYeHHYI0 MH(OpPMAIlMI0O B COOTBETCTBUM C TOCTaBICHHBIMU 3aJadyaMU, BBIICISATH
OCHOBHO€ COJEp)KaHHWE TPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl Ha
MTOCTaBJICHHBIE BOTIPOCHI M U3JIarath €ro;

MPUOOpPETEHNE OIBITAa CAMOCTOSITEILHOTO TIOWCKA, aHaM3a W oTOOpa WHGOPMAIHMH C
WCIOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB U HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTUHN IS
pelieHus Mo3HaBaTeNbHbIX 3a1a4;

pa3BUTHE MOHOJIOTMYECKOW M JTUAJIOTMYECKON pedH, YMEHHUs BbIpaXXaTb CBOU MBICIH,
CIIOCOOHOCTH BBICTYIIMBATh COOECETHUKA, TIOHUMATh €ro TOYKY 3pEHHs, NMpPU3HABATh
MPaBo APYroro 4ejJoBeKa Ha NHOE MHEHUE;

OCBOEHHME PUEMOB JIEUCTBUI B HECTAHJAPTHBIX CUTYaLUsIX, OBJIAJACHUE 3BPUCTHUYECKUMU
METO/IaMHU PEeIIeHUs PoOIIeEM;

(dbopmupoBaHre yMEHUN pabOTaTh B TPYIIE C BBIMOJTHEHUEM DPA3IUYHBIX COIUATBHBIX
poJiel, MPeCTaBIATh U OTCTAUBATh CBOU B3TJISABI M YOSIKICHHSI, BECTU JUCKYCCHIO.
PeryasituBubie YY /1



YV

OOyuaromuiicsi MOJIY4UT BO3MOXKHOCTH UL (POPMHUPOBAHUS CIEAYIOIINX PETYISTUBHBIX

1. YMeHHe camMOCTOSITENILHO OMNPEACATh LEeNH OO0ydeHHs, CTaBUTh U (HOPMYIHPOBATH

HOBBIC 3a/1a4Y1 B yqe6e nu HO3HaBaT€HLHOI>’I ACATCIBbHOCTH, paBBI/IBaTb MOTHBBI U I/IHTepeCBI CBOGI>'I
[O3HABaTEJILHOM NE€ATEIHbHOCTH.

v

v
v

OO0yuaromuiicst CMOXeT:

aHAIM3UpOBaTh  CYLIECTBYIOUIME M  IUIaHUpOBaTh  Oyxaymue  oOpazoBaTesbHbIE
pe3yabTaThl;

UACHTU(PUIMPOBATH COOCTBEHHBIE ITPOOJIEMBI M OTIPEIEINISATH TIABHYIO IPOOIIEMY;
BBIJIBUTaTh BEPCUM pPELIECHUs MpoOIeMbl, (OPMYyIUPOBATH TMIIOTE3bI, MPEIBOCXUIIATH
KOHEUYHBIN Pe3yJbTaT;

CTaBUTh 1I€JIb JEATEIbHOCTH Ha OCHOBE ONpEeAENIEHHOW MPOOJIEMbI U CYIIECTBYIOIIUX
BO3MOKHOCTEH;

¢dopmynupoBarh y4deOHblE 3aJaud Kak [Iard JOCTWKEHHsI IIOCTABJICHHON IeH
NeSITENbHOCTH;

000CHOBBIBATH 11€JIEBBIE OPUEHTUPBI U IPUOPUTETHI CChIJIKAMHU Ha IIEHHOCTH, yKa3bIBasi U
000CHOBBIBas JJOrMUECKYIO TIOCIEA0BATEIbHOCTD 111aroB.

2. YMeHHe CaMOCTOSITENTbHO IUIAHHPOBATh NYTH JOCTKCHUS IeNiel, B TOM YHCIIe

albTepHaTUBHbIE, OCO3HAHHO BbIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI pelIeHHs yIeOHBIX U
MI03HABATENbHBIX 33/1a4.

v

v

OO0yuaromuiicsi CMOXET:

ompenensaTh HeoOxomumoe(ble) JeHCTBUE(s) B  COOTBETCTBUM C  Yy4eOHON U
M03HABaTEIbHON 3a/JauaMi U COCTABJIATh AJITOPUTM €ro(MX) BBINOIHEHUS;

000CHOBBIBATh U OCYIIECTBIATH BBIOOP HambOojee 3(PPEKTHUBHBIX CIIOCOOOB pPEIICHUS
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4;

OTIPEeNATh/HaX0JUTh, B TOM 4YHUCIE€ U3 MPEUIOKEHHBIX BApUAHTOB, YCIOBHUS JIs
BBITIOJTHEHHS YIEOHOM U MMO3HABATEIHLHOM 3a/1a4;

BBICTpauBaTh >KU3HEHHbIE IUIAaHBI Ha KpaTKOCpouHOoe Oyayinee (3asBisATh LEJeBbIe
OpUEHTHUPBI, CTaBUTh aJeKBAaTHbIE UM 3aJaydl U TMpeuiaratb JEHCTBHs, YyKa3blBas U
000CHOBBIBas JIOTMUECKYIO MOCIIEI0BATEIHHOCTD 1IArOB);

BBIOMpATh U3 MPEAJIOKEHHBIX BApPUAHTOB U CaMOCTOATEIBHO HCKAaTh CPEICTBA/PECYPChI
JUIS PEIleHUs 3a]1aul/TOCTHKEHUS LU,

COCTaBIIATh IUIAaH  pelIeHUs MpoOjaemMbl  (BBIMOJHEHUS MPOEKTa, MPOBEACHUS
HCCIICIOBaHUA);

OTIPEIeNIATh MOTEHIMAIbHBIC 3aTPyJHEHHUS MPH peuIeHUH y4eOHON W IMO3HABaTEIbHOMN
3a/lauM U HaXOJUTh CPEICTBA I UX YCTPAHEHUS;

OTHCHIBAThH CBOM OMBIT, 0(OPMJISS €0 Ui Nepeadl APYruM JIOASM B BUE TEXHOJIOTUN
pelIeHNs MPaKTUYECKHX 3a1au OMPEeeIEHHOTO KJlacca;

IUIAHUPOBaTh U KOPPEKTUPOBATh  CBOIO  WHIUBUAYAIbHYIO  00pa3oBaTENIbHYIO
TPAEKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYILECTBISATh

KOHTPOJIb CBOEH JEATENbHOCTH B MpPOLECCE JOCTHIKEHUS pe3yabTara, ONPEAeNisTh CIOCOObI
JeUCTBUI B paMKax MpeAoKEHHbIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTyalluen.

v

v

v

OOy4Jaromuics CMOXKET:

OTIpPENENATh COBMECTHO C TMEJaroroM M CBEPCTHUKAMHU KPHUTEPUU TUIAHHUPYEMBIX
PE3yIbTaTOB M KPUTCPUH OIICHKH CBOCH YUEOHOU JCATEIIbHOCTH;

CHCTEMATH3UPOBATh (B TOM YKCJIE BHIOUPATh MPHOPUTETHBIC) KPUTEPUU TLJIAHUPYEMBIX
PE3yJIbTaTOB M OIICHKH CBOCH JICATEIILHOCTH;

OoTOMpaTh HWHCTPYMEHTBI IS OICHUBAHHUS CBOCH JICSATEIBHOCTH, OCYIICCTBIIATH
CaMOKOHTPOJIb CBOCH JICSITEIBHOCTH B PAMKAaX MPEUIOKCHHBIX YCIOBHUH U TPEOOBAHMIA;



OLICHMBATh CBOIO JIEATEIbHOCTh, APITYMEHTUPYS NPUYMHBI JOCTMXKEHMSI WJIM OTCYTCTBUS
IUTAHUPYEMOIO PE3yJIbTaTa;

HaXOJUTh JOCTaTOYHBIE CpPEACTBAa Ui  BBINOJIHEHUS Y4EOHBIX JEeHCTBUH B
M3MEHSIONICHCS CUTYyalluy W/WIIH TIPH OTCYTCTBUH IJIAHUPYEMOTO Pe3yJIbTaTa;

paboTas 1Mo cBoeMy IUIaHy, BHOCUTb KOPPEKTHBBI B TEKYILIYIO JIEITEIHLHOCTh HAa OCHOBE
aHaJu3a W3MEHEHUH CUTyaluu MJIs TOJIY4YEeHMs] 3alUIaHMPOBAHHBIX XapaKTEPUCTUK
MPOAYKTa/pe3yabTara;

YCTaHABIMBaTh CBS3b MEXJAY I[IOJIYYEHHbIMH XapaKTepUCTUKaMH IPOJAYKTa U
XapaKTepUCTUKaMH TIpoliecca JAESITEIbHOCTH M 10 3aBEPIICHUU JAEATEIbHOCTU
npeniaraTb M3MEHEHUE XapaKTEpUCTUK Ipoliecca Ui IOJIYYEHHUS YIYULICHHBIX
XapaKTEePUCTUK MPOIYKTa;

CBEpSATb CBOM JEWCTBHUS C LENbI0 M MPU HEOOXOJMMOCTH HCHPABIATH OIIMOKU
CaMOCTOSITEIILHO.

4. YMeHue OlEHHUBaTh IPaBWJIBHOCTb BBIMOJIHEHHUS Y4eOHOH 3amaun, COOCTBEHHBIE

BO3MOYKHOCTH €€ pELICHHUS.

OO0yuaromuiicsi CMOXeT:

OTPEENATh KPUTEPUH MTPaBUIILHOCTH (KOPPEKTHOCTH ) BBIMIOJIHEHUS Y4eOHO 3a1a4u;
AHAJIIM3UPOBATH U 000CHOBEIBATh MPUMEHCHHUEC COOTBCTCTBYIOIICTIO MHCTPYMCECHTAPUA IJIA
BBITIOJIHEHUS Y4eOHOH 3a1a4u;

CBO60}IHO I10JIb30BAaThC BI)Ipa60TaHHBIMI/I KPpUTCPUAMU OLCHKU U CAMOOLICHKH, UCXO 51
U3 LIETTU U UMEIOLIUXCS CPEJICTB, pa3inyasi pe3ylbTaT U COCOObI IeHCTBUI;

OLCHUBATb IIPOAYKT cBOEH JACATCIBbHOCTHU II0 3aJaHHBbIM W/WIA  CaMOCTOSATEILHO
OHpe)IeJ'[éHHI)IM KPUTCPUAM B COOTBETCTBUU C LCIIBIO ACATCIBHOCTH,

00OCHOBBIBaTh JIOCTM)KMMOCTB LI€JIM BBIOPAHHBIM CHOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHEIIHUX PECYPCOB;

(bUKCUPOBATh U AHAIU3UPOBATH IMHAMHUKY COOCTBEHHBIX 00Pa30BaTENIbHBIX PE3YIILTATOB.
5. Biagenme oOCHOBaMH CaMOKOHTpOJIS, CaMOOLIEHKH, MPHHATHS peUleHud |

OCYILIECTBJICHHUS] OCO3HAHHOTO BHIOOpA B YUeOHOM 1 MO3HABATENIbHOM 1A TEIbHOCTH.

v

OO0yuaromuiicsi CMOXET:

HaOJII0/IaTh ¥ aHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO U MTO3HABATEIBHYIO JESITEIbHOCTh
U JICATEIILHOCTh APYTHX 00YYaIOUINXCS B MPOIIECCE B3aMMOIIPOBEPKH;

COOTHOCHTB PEajbHbIC U TUNIAHUPYEMbIC PE3YJIbTAaThl MHANBUAYAIBLHOM 00pa30BaTeIbHON
JeSITEIIbHOCTH U JIEaTh BBIBOJIBI,

MPUHUMATh PEIICHUE B YUCOHON CUTYAIlMH M HECTU 332 HETO OTBETCTBEHHOCTH;
CaMOCTOSITEIIBHO OMNPEICIATh TPUYUHBI CBOETO YyCIieXa MM Heycrnexa M HaXOIUTh
CrocoOBI BBIX0JIA M3 CUTYAI[H HEYCIIeXa;

PETPOCIIEKTUBHO OTIPEACIATh, KaKue JCHCTBHUS IO PEHICHUIO Y4eOHOW 3aJaud WU
napaMeTpbl 3TUX JCHCTBUH MPUBEIM K MOJYYCHUIO MMEIOUIETOCS MPOIYKTa Y4eOHOH
JeSITEIIbHOCTH,

JCMOHCTPUPOBATh  MPHEMBI  PETYJSIHMUA  MCUXO(PU3UOIOTHIESCKUX/IMOIIMOHATIBHBIX
COCTOSIHUH [yt jocTtixkeHus 3¢ddekra ycrnokoeHus (ycTpaHEHHUS SMOIMOHAIBHOUN
HanpsHKEHHOCTH), 3 deKTa BOCCTaHOBIIEHHS (OCiIa0eHus! MPOSBICHUNA YTOMIJIECHHUS),
addekTa akTUBU3AINH (TTOBBIIIECHUS MICUXO(PU3UOTOTHIECKON PEAKTUBHOCTH).
Ilo3naBaTenbHble YY /I

OOyuaromuiics  MOJYYUT  BO3MOXKHOCTH I8 (OPMHUPOBAHUS  CIIEAYIOLIUX

MMO3HABATENbHBIX Y'Y I[

1. Ymenwne ONpCACIIAAThL TOHATHA, CO34aBaTb O606IJ.[€HI/I$I, YCTaHaBJIMBATh AaHAJIOTHHU,

KJ'IaCCI/I(bI/II_[I/IpOBaTB, CaMOCTOATCIBbHO BBI6I/IpaTL OCHOBAaHHAd U KPUTCPHUU I KJIaCCI/I(I)I/IKaI_II/II/I,
YCTaHABJIMBATb MPUYIUHHO-CJICACTBCHHBIC CBs3H, CTPOUTDH JIOTUYCCKOC  paCCyXKJCHUC,
YMO3aKJIHOUYCHUEC (I/IHI[}/'I(TI/IBHOC, ACAYKTUBHOC, I10 aHaJ]OFI/II/I) n ACJIaTb BBIBOJBI.

OO6yyaromuiics CMOJXKET:



ANIAN

ANIAN

CXCMBbI

oI0MpaTh CI0BA, CONOAUYMHEHHBIE KIIIOUEBOMY CIIOBY, ONPEICISAIONINE €r0 MPU3HAKH U
CBOMCTBA;

BBICTpauBaTh  JIOTMUECKYIO  LEMOYKY, COCTOSALIYH0 M3  KIIOYEBOIO CJIOBa U
CONOAYMHEHHBIX EMY CI0B;[]

BBIICJIATH OOMIMI MPU3HAK ABYX WJIM HECKOJBKUX MPEAMETOB UJIH SBJICHUN M OOBSCHSITH
UX CXO/JICTBO;

00BETUHATH MTPEIMETHI U SIBJICHUS B TPYIIIIHI 110 ONPEACIEHHBIM TPH3HAKaM, CPABHUBATh,
KJIACCU(UITUPOBATH U 00001IaTh (PAKTHI U SIBICHUS,

BBIJICIISATH SIBJICHUE U3 OOLIET0 psAjia IPYruX sIBJICHUM;

OTIpEeNIeNATh 0OCTOATENBCTBA, KOTOPBIE MPEIIIECTBOBATH BOSHUKHOBEHHIO CBS3H MEXKIY
SBIICHUSIMH, W3 OTHUX OOCTOSITEIBCTB BBIICIATH OIPEACISIONINE, CIIOCOOHBIE OBITh
MPUYUHOM TAHHOTO SIBJICHUS, BBISIBJISAT IPAYUHBI U CIICJICTBUS SBJICHHIM;,

CTPOUTH pacCyXJeHUEe OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHMSIM U OT YaCTHBIX
SIBJICHUH K OOLIUM 3aKOHOMEPHOCTSM;

CTPOUTH PacCcyX/IeHHE Ha OCHOBE CPAaBHEHUS MPEAMETOB U SBJICHUH, BBIACIAS IPU 3TOM
oO1L1Me NpU3HaKy;

u3narath MOJYYEHHYIO HHGOpMalMIO, UHTEpPHpPeTHpys €€ B KOHTEKCTE pellaeMoi
3a/1auu;

CaMOCTOSITENIbHO YKa3bIBaTh HAa MH(OpMaINIO, HYXJAIOLIYIOCS B IPOBEPKE, IpeiaraTh
U IPUMEHATH CIIOCO0 NMPOBEPKH IOCTOBEPHOCTH MH(OpMAIINH;

BepOaTN30BaTh IMOIIMOHAIILHOE BIIeYaT/IEHUE, 0Ka3aHHOE Ha HETO HCTOYHUKOM;
OOBSACHATH SIBJICHUS, TMPOIECCHI, CBS3M U OTHOILIEHHUS, BBISBISIEMbIE B  XOJE
MO3HABATEIPHOM M HCCIEOBATENBCKON JESITENBbHOCTH (TIPUBOAWTH OOBSICHEHHE C
n3MeHeHneM (GOpMBI  TMPEACTABICHUS; OOBSICHATh, JETATU3Upyd WIH 0000IIas;
OOBSCHATH C 33JJaHHOM TOYKU 3PECHHUS ),

BBISIBJISITh M HA3bIBATh MPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCIIE BO3MOKHBIe/Hanboee
BEpOSITHbIE MPUYUHBI, BO3MOKHBIE MOCIEICTBUS 3aJJaHHOW MPHYUHBI, CAMOCTOSTEIHHO
OCYILIECTBJISIS IPUUMHHO-CJIEICTBEHHBIN aHaIN3;

JieNiaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHalIHM3a Pa3HbIX TOYEK 3PEHHs, MOATBEPKAAThH
BBIBOJI COOCTBEHHOM apryMeHTaluen il caMOCTOSTEIbHO MOJIyYeHHBIMU JTAHHBIMU.

2. YMeHHe co3/1aBaTh, MPUMEHATh U MpeoOpa3oBbIBaTh 3HAKM U CHUMBOJbBI, MOJEIH U
JUIS pellieHus y4eOHbIX U MMO3HABATEIbHBIX 3a/1a4.

OO0yuaromuiicst CMOXET:

0003Ha4YaTh CHMBOJIOM U 3HAKOM IpEeIMET W/WIH SBJICHUE;

OTIPEeNIATh JIOTMYECKHUE CBA3M MEXKIy IMpelIMeTaMU W/WJM SIBICHUSMH, 00O3HAYaTh
JTAHHBIE JIOTHYECKHE CBSA3H C IOMOIIBbIO 3HAKOB B CXEME;

aOCTpaKTHBINM UK peaibHBIi 00pa3 MpeAMeTa U/Uiu SBICHUS; CTPOUTH MOJIENIb/CXEMY Ha
OCHOBE YCJIOBH 33/1a4l H/UK criocoba e€ perieHus;

co3laBaTh BepOalibHbIC, BEIIECTBEHHbIE U HMH(DOPMAIMOHHBIE MOJAETH C BBIJCICHHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJISl OMpeNeeHUs Crocoba penieHus 3a1add B
COOTBETCTBUU C CUTYaIUEH;

peoOpa3oBbIBaTh MOJETM C LENbI0 BBIABICHUS OOIIMX 3aKOHOB, OIPEIEIISIONINX
JAHHYIO MTPEIMETHYIO 00JIaCTh;

NEPEBOAUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MHGOpMAaLHI0 U3 IpaduuecKoro
WM (POpMaNN30BaHHOTO (CUMBOJIBHOTO) MPEICTABICHHS B TEKCTOBOE U HA000POT;
CTPOUTH CXEMY, AITOPUTM JEHCTBUSI, UCIPABIATH WM BOCCTAHABIMBATH HEU3BECTHBIN
paHee aJropuTM Ha OCHOBE MMEIOIIErocs 3HaHUsI 00 00BbEeKTe, K KOTOPOMY NPUMEHSETCS
AITOPHUTM;

CTPOUTH J10KA3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHaJIM3UPOBATh/peIeKCHPOBATh OMBIT Pa3pabOTKM M peaju3alMd Yy4eOHOTO IpOEKTa,
UCCIIeIOBaHUST  (TEOPETUYECKOro, AMIIMPUYECKOI0) HA OCHOBE  MPEIOKEHHOU
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MpOOJIEeMHON CHUTyallud, TIOCTAaBICHHOW e W/WIM 3alaHHBIX KPHUTEPUEB OIECHKU
MIPOyKTa/pe3yibTara.

3. CMBICJIOBO€E UTEHHE.

OOy4Jaromuiics CMOXeT:

HaxXxoJUTh B TeKCTe Tpebyemyro WHGOpMANMI0 (B COOTBETCTBHM C LEISIMH CBOEH
JESITEIIbHOCTH);

OPUCHTHUPOBAThCS B COJACPIKAHUM TEKCTa, IIOHUMAaTh IICJIOCTHBIA CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

yCTaHABIIMBATh B3aUMOCBSI3b OITMCAHHBIX B TEKCTE COOBITHH, SIBIICHUH, ITPOIECCOB;
PE3IOMUPOBATH TJIABHYIO HJICIO TEKCTA;

KPUTUYECKH OICHUBATH COJCPKAHKUE U POPMY TEKCTA.

KommyHukatuBHubie YY /I

1. YMeHue opraHu3oBBIBaTh y4e€OHOE COTPYAHHYECTBO M COBMECTHYIO JIESTEIIBHOCTH C

YUUTENEM U CBEPCTHUKAMMU; pabOTaTh MHAMBUIyaIbHO U B TPYIIIE: HAXOJUTh O0IIee pelieHne u
pazpeniatb KOH(IUKTE HA OCHOBE COTJIACOBAHMUS MO3UIUHI U y4€Ta HHTEPECOB; (POPMYINPOBATh,
apryMEHTHUPOBATh U OTCTANBAaTh CBOE MHEHHUE.

v
v
v
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OO0yuaromuiicst CMOXeT:

OTIPEIEINIATh BO3MOKHBIE POJIM B COBMECTHOMN JEATEIBHOCTH;

UTPaTh ONPEAETIEHHYIO POJIb B COBMECTHON JAEATEIbHOCTH;

MIPUHUMATh MO3UINI0 cOOECEIHIKA, MOHUMAs! MO3UIUIO JIPYroro, pa3inyarh B €ro pevu:
MHEHUE (TOYKY 3peHHMsI), AOKa3aTeJbCTBO (apryMEHTHI), (aKThl; TMIIOTE3bl, aKCHOMBI,
TEOPHH;

OTIpEeNIATh CBOM JEMCTBUS U JAECWCTBHUS MNapTHEpPA, KOTOpblEe CIOCOOCTBOBAIM WIIU
MPEMSTCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIUH;

CTPOUTH TMO3WUTHUBHBIE OTHOIIEHUS B Ipolecce Yy4yeOHOW U  MO3HABATEIbHOMN
NesITebHOCTH;

KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3PEHHUS, B TUCKYCCUU YMETh
BBIJIBUTaTh KOHTPApPryMeHTHI, NepedpazupoBaTh CBOIO MBICHb (BJIaJ€HHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABATh
OLIMOOYHOCTH CBOEr0 MHEHHUSI (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €ro;

BBIJICIISATH OOIIYIO TOUKY 3PEHUSI B TUCKYCCHUU;

JIOTOBAapUBaThCcid O IMpaBWJIaX U BOMNpocax [uis OOCYXKAECHHUS B COOTBETCTBUU C
MOCTABJICHHOM Tepe]] TPYIION 3a1a4eit;

OpraHM30BBIBATH y4eOHOE B3aWMOJCWCTBHE B TIpymie (ONpeneNarh oOlue ey,
pacnpenensiTh poiu, I0TOBapUBAThCS APYT C APYTOM H T. I1.).

2. YMeHHEe OCO3HAHHO HCIIOJb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBHM C 3ajJayeit

KOMMYHUKAIIUW [JIS1 BBIPAKCHHSA CBOUX YYBCTB, MBICIIEH U HOTpe6HOCTeﬁ I IJTaHUPOBAHUA U
peryisinun cBoci JACATCIIbHOCTH, BJIAJCHUC yCTHOﬁ W MMHMChbMEHHOM pE€Yb1o, MOHOJIOTHUYECKOM
KOHTEKCTHOM PCUbIO.

v

v

OOyuaromuncs: CMOXeT:

onpeneNnaTh 3a7a4y KOMMYHUKAIlMM W B COOTBETCTBHM C HEHl 0TOHMpaTh peueBble
CPEICTBa;

OoTOMpaTh U MCIIOJIb30BaTh PEUEBBIE CPEJCTBA B IpOIEcCe KOMMYHUKAIUU C APYTMMHU
JIOABMH (IMAJIOT B Iape, B MaJIOH rpymme U T. 1.);

MPEJCTaBIATh B YCTHON HJIM NMUCHbMEHHOM (hopMme pa3BEPHYTHINM IUIaH COOCTBEHHOMU
JEATEIBHOCTH;

coOmoaTh HOPMBI MYONUYHON peud, perjaMeHT B MOHOJIOI€ W JUCKYCCHU B
COOTBETCTBUU C KOMMYHUKAaTUBHOU 3a/1a4eH;

BBICKa3bIBaTh 1 000CHOBBIBATH MHEHUE (CYXK/IEHUE) U 3alpaIlINBaTh MHEHHUE NMapTHEPA B
paMKax quaora.



3. @®opMupoBaHHE U pa3BUTHE KOMIETCHTHOCTH B OO0JIACTH WCIOJIb30BaHUS

MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TexHosoruii (nanee — MKT).

v

v

OOy4JaroImuics CMOXKET:

L[eJICHAPABJICHHO MCKaTh M UCIOJIb30BaTh MH(OPMAIIMOHHBIE PECypChl, HEOOXOIUMbIE
JUTSL PEIIeHUs YYeOHBIX U MMPAKTUYECKUX 3a/a4, ¢ moMoinbio cpeacts UKT;

BBIOMpATh, CTPOUTH M HCIOJB30BATh AJCKBATHYIO HH()OPMAIMOHHYIO MOJENb JUIS
nepeaud CBOMX MBbICIEH CpEACTBAMU €CTECTBEHHBIX M (OpPMaJIbHBIX $I3BIKOB B
COOTBETCTBUU C YCIOBUSAMHU KOMMYHHKALUU;

BBLICIATh MH(POPMAIMOHHBIA aCHeKT 3aJadyd, ONEepUpOBaTh JAAHHBIMHU, HCIIOJIB30BaTh
MO/IENb PELICHUS 3a/1a4U;

WCIOJb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUHM (BKJIIOYasi BBIOOp a/eKBAaTHBIX 3ajade
MHCTPYMEHTAJIBHBIX MPOrpaMMHO-AaNNapaTHBIX CPEICTB U CEPBHCOB) JJIs pELIEHUs
MH(OPMALIMOHHBIX ¥ KOMMYHUKALIMOHHBIX y4EOHBIX 3ajlay, B TOM YHUCJIE: BBIYMCIICHUE,
HanucaHue MUCceM, COUMHEHHH, JOKIIaJ0B, peepaToB, CO3JaHHe MPE3EHTALMN U 1p.;
HCI0JIb30BAaTh UHPOPMAIUIO C YUETOM 3TUUYECKUX U MPABOBBIX HOPM;

co3gaBaThb HMH(OPMALMOHHBIE PECYpPChl PAa3HOrO THUNA W JJS Pa3HbIX ayAUTOPHH,
cobmo1aTh UHPOPMALIMOHHYIO TUTUEHY M TIPaBUIa UHPOPMAIIMOHHON 0€30TaCHOCTH.
IIpeaMeTHBIE pe3ybTaThl

Obyuarowuecs nayvamcsi.

CaMOCTOSITENIbHO TUIAHUPOBAaTh (PU3NYECKHI IKCIEPUMEHT, MOAEIUPOBATH (hU3HUECKUE
SBJICGHUS, BBIIBUTATh THUIOTE3bl, 0OpabaThIBaTh pe3yJbTaThl SKCIEPUMEHTOB C
HaX0XJACHUEM OIINOOK U3MEPEHUI;

MPUMEHSTh TOJyYeHHbIE 3HAHUS B IIOBCETHEBHOM NpPAaKTUYECKON OBITOBOW JKH3HH.
Obyuarowuecss nonyuam 603mMo*CHOCMb A (HOPMUPOBAHUS CIEIYIOIIUX MPEIMETHBIX
pEe3yNbTATOB:

3HAHMS O IPUPOJIE BAXKHEHITUX PU3NUECKUX SBJICHUI OKPYKAIOLIEro MUpa U MOHUMaHHe
cMBbIcTa GU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUEHHBIX SBJICHUMN;

YMEHUSI MOJIb30BaThCAd METOJAaMU HAYYHOTO HCCJIENOBAHUS SBJICHUM IPUPOIBI,
MIPOBOJUTH HAOMIOJCHUS, IJIAHUPOBATh U BBIMOJHATH SKCIEPUMEHTHI, 00padaThIBaTh
pe3ynbTaThl U3MEPEHUM, MPEACTaBIATh PE3YIbTaThl U3MEPEHHN C MOMOIIbIO TaOJHIL,
rpadukoB u Gopmyi, oOHApYKUBATh 3aBUCUMOCTH MEXKIY (U3NYECKUMH BEIMYUHAMH,
OOBSCHATH TOJy4CHHBbIE pe3yiabTaTbl W JeNaTh BBIBOJBL, OICHUBATH T'PAHUIIBI
MOTPEIIHOCTEN pe3ynbTaTOB U3MEPEHHU;

YMEHHSI TMPUMEHATh TEOPETHUECKWEe 3HaHWA 10 (U3MKEe Ha TMPaKTUKe, pellaTh
(dbuznyeckue 3aJaun Ha IPUMEHEHHUE TIOTYYSHHbBIX 3HAHUIA;

YMEHHUSI U HABBIKM NPUMEHATh NOJIY4YCHHbIE 3HAHUS s OOBSICHEHHS NPUHIUIIOB
JNEUCTBUSL BAXXKHEUIIMX TEXHUYECKUX YCTPOMCTB, PEIICHUsS MPAKTUYECKUX 3a/]ad
MOBCEIHEBHON KH3HU, oOecreueHus: Oe30MacHOCTH CBOEW KHU3HHU, PalUOHAIBLHOTO
MIPUPOIOTIOJIL30BAHUS U OXPAHBI OKPYKAIOILIEH Cpebl;

(dhopmupoBaHue yOXKACHHUS B 3aKOHOMEPHOM CBSI3M M MIO3HABAEMOCTH SIBJICHUN MTPUPOIBI,
B OOBEKTHMBHOCTM HAy4YHOT'O 3HAHHs, B BBICOKOW IIEHHOCTH HAyKH B Pa3BUTHHU
MaTepUaIbHON U TyXOBHOU KYJIbTYpPHI JIFOIEH;

pa3BUTHE TEOPETHMYECKOTO0  MBIIUICHHSs Ha OCHOBE (OpMUPOBaHMS  YMEHMH
yCTaHaBIUBAaTh (DAKThI, pa3nuyaTh IPUUUHBI U CIEICTBUS, CTPOUTH MOJIECIH U BBIIBUTATh
TUMNOTE3bl, OTHICKUBATh U (POPMYIHpPOBATH [OKA3aTENbCTBA BBIIBUHYTHIX THUIIOTES,
BBIBOJIUTh W3 3KCIIEPUMEHTAIBHBIX (DAKTOB M TEOPETHUECKUX Mojeneil Qusnueckue
3aKOHBI.

OcHoBHOE cogepkaHue NPOrpaMMBbl
BBoanbie 3anaTHA. PU3HMYECKHI IKCIIEPUMEHT U IM(POBbIe JJadopaTopun. 24
N3mepenus ¢pusndeckux BeanuuH. TouHocTh n3mMepenuit. Ludposas naboparopus u eé

0COOEHHOCTH
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PaBHOyCKOpeHHOE nBHKeHHE. YCcKopeHue. PopMyiia [Ulsi BBIYUCIECHUs YCKOpeHus. Enu-
HUIIBl YCKOpPEHHs. YCKOpPEHHE — BeKTopHas ¢usnyeckas BenuunHa. Pacdyér CKOpocTH
PaBHOYCKOPEHHOT'O PSIMOJIMHENHOTO JBYOKEHMUSL. N3yuenune PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO IBU)KEHMUSL.

Cuna ynpyroctu. 3aBUCHMOCTb CHJIBI YHOPYIOCTH OT YyIUIMHEHHs Tena. JKECTKOoCTh
npyxuHbl. 3akoH ['yka. MI3mepenue 3aBHCUMOCTH CHIIBI YIIPYTOCTH OT Je(OPMALIUU TPYKHHBI.

[Ipumepbl BAUSHUS TPEHHUS Ha MPOLECCHI, MPOMCXOJALIUE B INPUPOAEC M TEXHUKE.
W3mepenue cuiibl TpeHUS CKOJIBKEHUSI.

[IpaBuno moMeHTOB cui. M3ydueHue ycioBusi paBHOBECHS phlyara.

brok. TloaBrkHBIA W HEMOABMXHBIN ONOKH. PaBeHCTBO pabOT MpH HCHOIB30BAHUU
MIPOCTBIX MEXAHU3MOB. «30JI0TOE MPaBUJIO» MEXaHUKU. V3ydeHne MoIBUKHBIX U HETOABHIKHBIX
OJIOKOB.

HccnenoBanue yrpyroro 1 HEynpyroro CTOJIKHOBEHHMS TEL.

Onenka coOCTBEHHOW MOIIIHOCTH.

KonebarenbHoe amwkenue. Konebanusi mapuka, moaBenieHHOro Ha HuUTH. KoneOaHus
MPYKUHHOTO MasiTHUKA. XapaKTePUCTUKH KOJIeOATEIbHOrO JIBUYKEHUS: CMEIICHNUE, aMIUIUTY/Ia,
Mepuo/, yacTora kojebanuil. Enunuipl 3Tux BeanurH. CBS3b 4acTOTHI U MepHoja KOJeOaHUM.
Maremarnueckuii MmasTHUK. [leprnoa koneGaHui.

IkcnepuMenTagbublie ucciaeaopanuss mo MKT wuaeanbHbIX ra3oB M [1aBJIeHUA
JKHAKOCTEM. 44

3aBUCHMOCTD JIaBJICHUS Ta3a JAaHHOW MacChl OT 00BbEMA MPH MOCTOSHHOW TeMIIepaType.
I'padux momydenno#t 3aBucumocTH. OOBICHEHHE 3aBUCUMOCTH Ha OocHOBe mosioxeHudd MKT.
3aBUCHUMOCTh 00BbEMaA Ta3a JAHHOM MAacChl OT €ro TeMIEPaTyphl MPH MOCTOSHHOM JaBJICHUH,
JABJICHUS Ta3a JAaHHOW MacChl OT TEMIIEpaTyphl MPH MOCTOSTHHOM o0BEMe. ['paduk kaxmoro
nporecca. OOBbsICHEHHE KaXa0To Tporecca Ha ocHoBe mnojiokeanii MKT. [IpuMenenne razos B
TeXHUKE. OKcnepuMeHTalbHble ucciaenoBanus no MKT wuageanbHbIX Ta30B M JaBIICHUS
xuakocredd. MccnemoBanme wu3o0apHoro mporiecca (3akoH ['eit-Jlroccaka). HcciemoBanue
n3oxopHoro mporecca (3akon Illapns). 3akon Ilackans. OnpeneneHue AaBICHUS KHIKOCTEH.
OrneHka Macchl BO3/1yXa B KJiacce.

[TapooOpazoBanue. Mcnapenne. 3aBUCHIMOCTh CKOPOCTH HCIIAPEHHUS OT poja >KHIKOCTH,
mwion@aaM €€ MOBEPXHOCTH U Temmeparypbl. [loHwkeHue TemmepaTypbl >KUAKOCTA MIPHU
ucnapenuu. KouneHcamusa. HacbllieHHBIM Map. 3aBUCUMOCTH JIaBJI€HUS W IUJIOTHOCTH Ha-
CBIIIIEHHOTO Mapa OT TeMnepaTypbl. HeHachlleHHbIN map.

AGcomoTHas BIAXHOCTh Bo3ayxa. OTHOCHUTENbHAS BIAXXKHOCTh Bo3ayxa. Dopmyna Juist
pacy€ra OTHOCHUTEJIbHOM BIIAXXHOCTH BO31yXa. Touka pocbl. BojmocHol rurpomerp. 3HaueHHE
BJI&YKHOCTH BO3/lyXa JJIsl )KU3HEACITEIIbHOCTH YelloBeKa. M3MepeHne BiaXxHOCTH BO3ayXa.
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TennoBoe nBuxkenue. TepmoauHamumueckas cucrema. COCTOSIHUE W HapaMmeTpbl
COCTOSIHHMS TEPMOJAUHAMUYECKON CUCTEMBI. TEIIOBOE paBHOBECHE.

TeMneparypa Kak napaMeTp COCTOSIHUS TEPMOJAUHAMUYECKOMN cucTemsbl. Mi3mepenue teM-
Ieparypsl: TEPMOMETD, IIKAJIA TEPMOMETPA, TEPMOMETPUUECKOE TENO, penepHble Touku. llIkana
Henbcust. lkanet ®apenreiita u Peomiopa. AOGcomoTHas (TepMOIMHAMHUYECKas) IIIKaa
TeMiieparyp. AOCONIOTHBIN HyNb TemnepaTyp. CBs3b MeXIy Temmeparypoil mo mkane Llenbcus
Y 10 a0COMIOTHOM (TEpMOAMHAMUYECKOH) MIKane. J[aTd4uK TemMmnepaTyphl.

Kunernueckas u moreHuuanbHas sHeprus. CoBepiieHHE pabOThI CXKATBIM BO3IYyXOM.
BuyTpenHsis sHeprus. YcloBHOE 0003HaUYEHHE U €IMHUIA BHYTPEHHEH SHEPruu. 3aBUCHMOCTh
BHYTpPEHHEH SHEPTUH Tea OT €ro TeMIIepaTyphl, MaCChl M OT arperatHoro coctosiHus. CrnocoObl
W3MEHEHHUS BHYTPEHHEH OHEpruu Tena: coBepuieHHe paboThl W TeIuonepenaya.



Omnpenenenre KOJIMYECTBA TEIJIOTHl IPU HArpeBaHUM U oxynaxiaeHuu. OnpeneneHue
YAEIBbHOU TEIJIOEMKOCTH TBEpHoro tena. [lmaBimenue TBEpABIX Teil. Temmeparypa IUIABICHUS.
OObsicHeHHe mpollecca IUIABICHUS C TOYKH 3PEHUS MOJEKYIAPHO-KMHETHYECKOH TeopuH
ctpoeHus BemectBa. Kpucraumsanusa. Temmeparypa kpucraumsanuu. IDiaBienune u
KpUCTaTU3aus aMOp(HBIX Tel. YenbHasi TeIUIoTa IUIaBJIeHHs: YCIOBHOE 0003HAYCHUE, €M -
HULA u3MepeHus, ¢(usnueckuil cmpici. Popmyna aad pacuéra KOJIMYECTBA TEILIOTHI,
HeoOXoAMMOTo  JUIsi  TUIaBieHUs Tena. lccienoBaHuwe — 3aBUCHMOCTH — TEMIIEPATYpPhI
KPUCTAJJIMYECKOrO Tena OT BpeMmeHH. OrmnpeneneHue yAEIbHON TEIUIOTHl IUIABJIEHUS JIbJA.
Kunenue. Temneparypa KurieHusi. DHEPreTUYecKre MPEBPAIIECHUs, TPOUCXOSIINE B IIPOLIECCE
KUIIEHHU. Y IeTbHas TeIioTa napoodpa3oBanus. M3ydenue npoiecca KUIEHUs BOJBI.

JKCIepUMEHTAIbHbIE HCCJIeJOBAHNS YJIEKTPHYECKHUX SABJICHUH. 74.

Cuna Toxka. YcioBHOe 0003HAaUEHHE U €IMHUIA CUIIBI TOKa. [l0JbHBIE M KpaTHbIE €UHU-
Il CUJIBI TOKA. AMIIEpMETP — MPUOOP 711 U3MEPEHUsI CHIIBI TOKA, CIIOCO0 €ro MOKIIOYCHHS B
uens. M3aMepenne cuibl TOKa Ha pa3InyHbIX y4acTKaxX 3JEKTPUUYECKON LEMu.

DNEeKTPUYECKOe HaNpsDKeHHE. Y CIOBHOE OO0O03HAUE€HHWE W CIMHHIA HaAIPSKEHUS.
BonsT™meTp, ero HazHaueHHE U CHOCOO MOAKIIOUEHUs B Lenb. M3MepeHue HampspkeHus Ha
Pa3IMYHbIX YYaCTKaX JIEKTPUUYECKOH HeTH.

[locnenoBarenbHOE coeAMHEHHME NPOBOAHMKOB. Cuila TOKa, HaNpsHKeHHWE U CO-
MPOTUBJIEHHWE B 1€ U HAa OTHENIbHBIX €€ ydacTKaX IMpHU MOCIEJOBATEIbHOM COEIUHEHHH.
N3ydeHue nocieqoBaTeaIbHOrO COeIMHEHUS IPOBOIHUKOB.

[TapannensHoe coenrHeHne MPOBOAHUKOB. Cuila TOKa, HapsDKEHUE U COTPOTHUBIICHUE B
LENU U Ha OTAENBHBIX €€ yyacTKax IpU MapajyieIbHOM COEIWHEHUHU MPOBOIHHUKOB. M3yueHue
MapajuIeIbHOTO COEAMHEHUS TPOBOJHUKOB.

CMelaHHOe COeIMHEHNE MPOBOTHUKOB.

PaGota 1 MoIIHOCTH 3NIEKTpUYECKOro Toka. HarpeBaHue mpoBOAHHMKOB AIIEKTPUYECKUM
TokoM. 3akoH JIxoyns — Jlenna. 3mepenne paboThl 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKA.

OrnpeneneHne eMKOCTH KOHIEHCATOPA.

O6o0matomee moBTOpeHHe. 1.

KasengapHo-remaTudeckuii njian

Ne HasBanue pa3nenoB u tem Komnu.
4acoB
1. BBoauwbIe 3aHATHA. 24
DuU3NYeCcKNi IKCIEPUMEHT U IU(PPOBbIE JTa00paATOPUH
11 N3mepenus ¢puzndecknx BeauduH. TOYHOCTh U3MEpEHUI 1
1.2 Hudposas nadoparopus u €€ 0COOEHHOCTH 1
2. IKcnepUMeHTAJIbHbIE HCCIIeIOBAHNSI MeXaHHUYECKUX sIBJIeHHIi 9y
2.1 N3ydeHne paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBUKECHUS 1
2.2 W3ydeHnue ABMO>KEHUS Tea MPH JEHCTBUH CUJIbI TPEHUS 1
2.3 Cuna ynpyroctu. 3akoH ['yka. MI3MepeHne 3aBUCIMOCTH CHUJIBI yIIpyrocT oT | 1
nedpopMaIuu npy>KuHbI
2.4 N3yuenue ABUKEHUS CBA3AHHBIX TeEll 1
2.5 | N3ydeHue ycnoBusl paBHOBECHS pblyara 1
2.6 [ToaBWKHBIN U HEOABMXHBIHN 0710KkH. PaBeHCTBO pabOT MpH UCIIOIE30BaAHUN 1
MIPOCTHIX MEXAHU3MOB. «30JI0TO€ IPABUIIO» MeXaHUKU. V3yueHue
ITOIBMOKHBIX U HETIOIBMKHBIX OJIOKOBY
2.7 HccnenoBanue ynmpyroro U HEympyroro CTOJIKHOBEHHS TEI 1
2.8 O1eHka cOOCTBEHHON MOIIIHOCTH 1
2.9 Konebarenpaoe nmwkenue. [lepron konebanuii MasiTHUKA 1
3. JkcnepuMeHTanbHble ucciaenoBanus no MKT uaeajibHbIX ra3oB u 44
JaBJICHHSI JKHIKOCTei




3.1 UccnenoBanue nzobapHoro mporecca (3akoH I'eit-Jlroccaka) 1
3.2 | UccnenoBanue u3zoxopHoro mporecca (3akon [lapsst) 1
3.3 | 3akon [Tackans. OnpeneneHue NaBICHUS KUIKOCTEH 1
3.4 Ouenka Macchl BO3/1yXa B Kj1acce 1
4. JKcnepuMeHTAIbHbIE HCCIIeI0OBAHNS TENJIOBbIX SIBJICHU 114
4.1 TermoBoe neuxxenue. Temneparypa 1
4.2 Buyrpennss sHeprusi. CriocoObl U3MEHEHUS! BHYTPEHHEH SHEPTruu 1
4.3 Omnpe/erieHre KOJTMYECTBA TEIIOTHI IPU HATPEBAHUU U OXJIK ICHHH 1
4.4 Ornpenenenue yaenbHON TEIVIOEMKOCTH TBEPOTO TeIa 1
45 | UccnemoBanue 3aBUCUMOCTH TEMIICPATYPhl KPUCTAJUTMYECKOTO TeJia OT 1
BpEMCHU
4.6 Ornpenenenue yaenbHON TEIUIOTHI IJIABJICHUS JIb/IA 1
4.7 | NzydyeHnue mporiecca TIABJICHHS U KPUCTAJUTH3AINHA aMOop(HOTO Tena 1
4.8 N3ydenune npouecca KUMIEHUS BOIbI 1
4.9 Hcnapenune u koHAeHCAIUS 1
4.10- | BiraxxHOCTB BO3/yXa 2
411
S. JKCNePUMEHTAIbHbIE HCCIEI0BAHMS JIEKTPHUUCCKUX SABJICHUI 74
5.1 Cuna Toka. AMnepmeTp. DIeKTpuuecKkoe HanpsikeHue. Bombstmerp 1
5.2 [TocnenoBarenbHOE COETMHEHNE TTPOBOJHUKOB 1
5.3 [TapannensHO€ cO€TMHEHNE TPOBOJHUKOB 1
5.4- | CMemaHHOE COETMHEHHE TTPOBOTHIUKOB 2
5.5
5.6 PaboTa 1 MOIITHOCTH 3NIEKTpUUYECKOTO TOKa. 3akoH J[koyns — Jlenma 1
57 Omnpenenenre eMKOCTH KOHJIEHCAaTOpa 1
6.1 O06o61aro1Iee NOBTOPpeHHE lu

Htoro

34
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