OroKxeTHOCO0IIe00pa3oBaTeIbHOCYUpex IeHnEeC
OKOJILCKOTOMYHHIIUITAIEHOTOOKPYTa
«bupsikoBckascpeTHss1001e00pa30BaTeIbHASIIIKOA

PACCMOTPEHOIIenaror COTJIACOBAHO YTBEPXIEHO

HHCCKUMCOBCTOM 3aMecTHTETBIUPEKTOPATIOY

BocrposHukonaii  uebHOMpadoTe

AnexkcannpoBuy FOmxkoBaTaTesiHA
ITpukasNe7601«29»08 AnekcanpoBHa
2023r. [MpukaszNe7601«29»082023r. J T
Jupexrop
BocrposHukomnai
AnekcanapoBud

ITpukazNe7601«29»082023r.

Pabovas mporpamma
y4eOHOTO Kypca

«EcrecTBO3HAHME» JIT00yYarOIIMXCASKIacca
2023-2024y4aeOHbIiTo

Pazpaborana:yunrensononorun, xumurH
eB3opoBaHaranbsAnexkcanipoBHa

c.bupsikoBo,2023r.






ITosacHuTeNbLHASI3aNNCKA

Pabouas nporpamma,peanusyercs Ha 0a3ze HeHTpa « Touka pocTa» ,coCTaBlI€Ha HA OCHOBE:!
1.®enepansHOTro3akoHaP®«O600pa3zoBanuBP®»0129.12.12.1.No273-D3(cu3MeHEHUSIMH )
2.
denepanbHOrorocy1apcTBEHHOr000pa30BaTENIbHOTOCTAHJAPTA0CHOBHOT00011er000
pazoBanus(yTBEpKIeHIIPHKa3oMMuHUCTEpCTBaOOpa3zoBanusinHaykuPoccuiickonndeepa
unoT« 1 7»1exadbpsa2010r.Ne1897),(Bpea.nprukazoBMuHuCcTEpCTBA0OPa30BaHUSMHAYKUP
®0129.12.2014N164410131.12.20151.Ne1577);
3.@enepanbHOrO  mepeyHs ~ y4eOHMKOB,  PEKOMEHJOBAHHBIX K  MCIOJb30BAHUIO
BOOpa30BaTEILHOMYUPEKICHIH,peaTU3yI0IIX00pa30BaTeIbHBICIPOTP
aMMBIO0IIEro00pa30BaHMMUMEIOIMXTOCY AapCTBEHHYI0aKKPE IUTALINIO;
4.AstopckorinporpammbiA.E.I'ypeBuya,/[.A.Mcaesa,JI.C.ITonTaka«BBegeHUEBECTECTBEHHO-
HayuHblenipeAMeThl. EcTrecTBO3HAHUE
HennuzanaunnzyuenusyueoHorokypca«EcrecTBo3HaHne»«EcTecTBO3HAHUEN—
MHTETPUPOBAHHBINKYPCATIAMIIAJIIUXIIOPOCTKOB,BCOAEPKAHUUKOTOPOTrOPacCMaTPUBAIOTCSITY TH
MO3HAHUSTYETIOBEKOMITPUPOIBI.

W3ydeHne1aHHOrOKYpPCaBOCHOBHOKIITKOIEHAIPABICHOHAI0CTH K EHHECIe Ty Foluxeneit: -
HpONeIeBTUKA0CHOB(U3UKH;
[ momyyeHHeydYallUMHUCSIIPEeACTaBICHUHOMETOJaXHayYHOT OLIO3HAHUSIPUPOBI;
[0 ¢opMupoBaHue 5>JIEMEHTapHbIX YMEHMH, CBA3aHHBIX C  BBIIOJIHEHUEM
y4eOHOr01a00paTOPHOTOKCIIEPUMEHTA( HCCIICIOBAHUSA );
O
(dbopMupoBaHUEYyUYaIUXCAYCTONUNBOTOMHTEPECAKIIPEIMETAMECTECTBEHHOHAYYHOT'O
MKJIa(BYaCTHOCTH, K(DU3UKE).
BenenuneduzuknHapanHencTainnoOy4eHusaBS—
6xiaccaxTpedyeTH3MeHeHUSIKaK(popMbIM3I0KeHUAydeOHOrOMaTepuaa, TAKUMETOJUKUET OIIPETio
naBanus.IloaromyocoboeBHHUMaHuEe B MpoOrpaMme YACIEHO (pOHTAIbHBIM
9KCHEPUMEHTAIbHBIM
3apanusaM.[Ipeanomnaraercs,4yTOBaKHOEMECTOBIIPOLIECCEPAOOTHIHAIKYPCOM3ANMY TP
MCYHKUPA3JINYHBIXABICHUH, ONBITOB U U3MEPUTEIBbHBIXIIPUOOPOB.
BbonbioexonnyecTBOKaueCTBEHHBIXBOIPOCOB, HCIIOJIb30BAHNEUTPOBBIXCUTY ALl HBIT
PEero1aBaHUHI0JIKHOCTIOCOOCTBOBATHCO3JaHUIOMHTEPECAY YAITUX CAKIIPEIMETY UCTPEMIICHHUIOKET
ONOHUMaHMI0. /e TeIbHOCTHBININOAX0AKPa3paboTKeCOIePKAHUAKY PCAlO3BOIIAETPEIIATbBXOICET
OM3YYEHUAPSIB3aUMOCB3aHHbIX3a/]au:00€CIeunBaTbBOCIIPUATHE, IOHUMAaHHEU3aIOMUHAHUE3HA
HUI,CO3/1aBaThyCIOBUSAIABBICKA3bIBAHUS TIOJIPOCTKOMCYKICHHM
HAy4YHOI'0,HPaBCTBEHHOTI'0,3CTETUYECKOI0XapaKTeparnonoBo1yB3auMoIeHCTBUAYEIIO
BEKaUIIPUPOIbL; Y ACIAThBHUMAHUECUTYALIUSAM, T ISy Ya U A CA 0 KEHpa3InyaTbyHUBEpCaIbHbIE(BC
€001111e )Ny THIIMTapHBIELIEHHOCTH; UICTI0JIb30BAThBCEBO3MOKHOCTHIIICTAHOBICHUATIPUBBIUEKCIIE ]
OBaThHAYYHBIMHUHPABCTBEHHBIMIPHHIMIAMUHOPMaMOOIEHUSHIEATETbHOCTH. TeMcaMbIMco3/1at0
TCSIy CIIOBUSANITUHTETPAllMMHAY YHBIX3HAHUHOTIPUPOIHBIXCUCTEMAaXUAPYTUXCHEPCO3HAHUA: XY IO
JKECTBEHHOW,HPaBCTBEHHOM, TPAKTHYECKOU.
[Tono6GHOENOCTPOCHUEKYPCAHETOIBKOIIO3BOIISIETPEIATh331aUH, CBI3aHHBIECOOYUeHUEMUPA3BUTH
eMILIKOJIbHUKOB,HOMHECETBCEOe00Ib1I0HBOCTINTATEIbHBIHIIOTEHIIM AN BocinThIBatoas Gy KM
Kypca3akitoyaeTcsBpopMUPOBAHUIY MIIAIIMXIIOIPOCTKOBIOTPEOHOCTUIIO3HAHUSOKPY KAIOIIETO
MHUPAUCBOUXCBI3EHCHUM KOOI HUECKHOOOCHOBAHHBIXTIOTPEOHOCTEH, HHTEPECOB, HOPMHUTIPABHII.

OnucannemectayuyeOHOTOKypcaByuYeOHOMILIaHE
ByueOHoMIIaHemkonbikypc«EcTecTBO3HaHNE
BKITIOYEHBYACTh,(popMUpyeMyroydact
HUKamMHoOpa3zoBaTeabpHOTOIpoIecca. paccuntanHa34qaca( 1 uacBuenemnto,34y4.Hegenu)



Hawnsyuennekypca«ECTeCTBO3ZHaHHE» OTBEAEHO

Knacc YacoBBHEIEIIOS YacosBroa3
1 4

6 347
1 0*

BCEI'O

OomasxapakrepuctiukayyeOHorokypca«EcTecTBOZHaHHE»
BrImonHsasnpone 1eBTHYECKY0POIIb, KypC«ECTECTBO3HAHUE» CONEPKUTCUCTEMHBIC,AaHEOTPHIBOYH
BIC3HaHMA. bOIBIIOEBHUMAaHUEBHEMY JIETIAETCAIIPEEMCTBEHHBIMCBA3IMMEK 1y HAYaJIbHOMMOCHOBH
OMIIIKOJION, UHTET pallMM3HAHUMBOKPYTBEAY LM X UEH, OTIPE AT IO XCTPYKTYPYKYPCACTIOCOOCT
BYHOIIMX(OPMUPOBAHHUIOIETOCTHOT OB3III JTaHAMHUD.
BxypcenaroTcanepBolenpe1CTaBIEHUI0TaAKUXITOHATHAX, KAK«MACCa», «B3aUMOICUCTBUEY, K CUIIAY,
«QHEPTHU»,«aTOM»,«MOoJIeKyIa». IlorydaeMbleyyalinMUCACBE A€ HUAOBEILECTBAX UM XIIPEBPALLICHU
AXMOT'YTCITYKATBIIEPBOHAYAIIbHOMOCHOBONIAIIOCTEIIEHHOIO0CO3HAHUAN IEHOTOM, 4UTOMATEPUSIU
(opMbleeIBUKEHHUSIBCET 1aB3aUMOCBS3aHbl, YTOO0ObEKTHIIPUPOABI00PA3yIOTLEIOCTHBIECHCTEMBI, 0
THOCHUTEJILHOYCTOMYUBBIE, HOBTOXKEBpEMAAMHAMUYHBIE. HapylieHneaToi inHaMn4ecKoiy CTOMYNB
OCTHUCUCTEMMOKETIPUBECTUKHEKENATEIbHBIMIIOCIIEACTBUAM. OCO3HAHNEITONNIENBAKHOUIATIOH
UMaHUSIIKOJIOTHICCKUXITPOOITIEM.
WuTerpanusipa3znnyHbIXeCTeCTBEHHOHAYUHBIX001acTeH3HaHUIOCHOBaHAHANPEICTaBICHUUOETUH
CTBENPHUPOILINOOLIEM/UIBCEXECTECTBEHHBIXHAYKMETOITIO3HAHMSL.
Copep:kaHneJaHHOT OKYPCaCTPOUTCIHA0CHOBEAESTEIbHOCTHOIO1I0/1X0,/1a. BoBlieueHneyvanuxcs
BPa3HOOOPa3HYI0yUeOHYI0,UCCIIEI0BATENbCKYIOUIPAKTHIECKYIOACATEIbHOCTBSBISETCAYCIIOBHE
MIPUOOPETEHUSTIPOYHBIX3HAHUH, TPE0OPa30BaHMSINXBY OSIKICHUSINYMEHHS, CTAHOBIICHHSIOTBETCT
BEHHOCTUKAKYEPTHI
JINYHOCTH.

Y4eOHUK,UCTIONIb3yeMbIIIsIpeann3anuuPaboyeiimporpaMmMbeIy4e0HOTOKYpCca

«EcTtecTBO3HaHUE»

1.YueOnuk«EcrecTBo3HaHNEe. BBeIeHIEBECTECTBEHHO-HAY YHBICTIPEIMETEI». 5-

6xnaccel. ABTOpBIA.E.I'ypesuu, JI. A .Vcaes,JI.C.ITonTaxk.

YueOHO-MeTOANUYECKUHKOMILIEKTBKITIOYAET:

1. Yuebnuk«EcTecTBo3Hanune. BBeieHHEeBECTECTBEHHO-HAyUHBICTIPEAMETHI». S-OKIIaCCHI.
2.Meronnueckoenocodue«EcrecTBO3HaHNE. BBEIeHIEBECTECTBEHHO-HAY UHBICTIPEIMETBI). 5-
63.Pabouasterpanb«EcrecTBo3HaHne. BBeIeHNEBECTECTBEHHO-HAY YHBICTIPEIMEThI» . SKIIacC.
N3y4yeHnereMaTHKUJaHHOWIIPOrpaMMbIHAPABIECHOHAOCTHKEHUECEAY FOLUXLIETEH:

-03HaKOMJIEHHEYYaIIUXCASKIACCACIIUPOKUMKPYTOMSIBICHUH (PUZNKUUXUMHUHU,CKOTOPBIMHOHU-

(dbopMupOBaHUENEPBOHAYAILHOTOIIPEICTABICHUIOHAY YHOMMETO/IETI0O3HAHUS;

-pa3BUTHECTIOCOOHOCTUKHCCIIEIOBAHHIO; -

YMEHHUEHA0II01aThsIBIICHUSITIPUPO/IBL;

-(popmupoBaHUETIEPBBIXPEACTABICHUITODN3NYECKUXBETUINHAXUCIIOCOOaXUXU3MEPEHUST ;-

($hOopMHPOBAHUEYMEHHUSTIOIB30BATHCAPOCTEUITUMUN3MEPUTEIILHBIMUTIPUOOPAMU

-TMIOATrOTOBKAYYAIIUXCIKCUCTEMATHUECKOMYHU3YYeHUIOKYPCOB(PU3UKUNX UMUITHA-
YMEHHEBOCTIPUHUMATb,[IEpepadaThIBaThy4eOHYIONH(POPMALIUIO(TEOPETUUECKYIOH
Peanuzanusyka3zaHHbIXIIEICUIPOTrPaMMbLIOCTUTAETCABPE3YIbTATEOCBOCHUATEMATHKI Bpe3y bt
aTen3y4eHUSIKYpCaydeHUKIOJIKEH:

-MI03HAKOMUTHCIACOCHOBAMUMOJIEKYISIPHO-KMHETHUECKOUTEOPUUCTPOCHUSIBEIIIECTBA;

-3HaThYyCTPOMCTBOATOMA,PACIOIOKEHUEXUMHUUYECKUXIIEMEHTOBBIIEPHOANUECKOMTa0NHIIE; -

HMMETBIIEPBHICIIPE/ICTABICHUSIOMEXaHUUYECKUXUTETIOBBIXSIBICHUSIX;

-yMEThOOPaIIAThCACIPOCTEUITUMPUZNIECKUMUXUMUIECKUMOOOPYI0BAHUEM ;-

MIPOU3BOAUTHIIPOCTEUIITUEU3MEPEHHUS;

-CHUMAaThII0Ka3aHUSCOILIKAJIBIIPUOOpa



1.[Inannpyemblepe3ynbTaThloCcBOCHUyUeOHOrOKypca«EcTecTBO3HaHHE)

N3ydenneyuebHOrokypcamno1anHHOUIPorpaMMecnoco0cTByeT(HOpMUPOBAHUIOYYYAIIIUX CST

JUYHOCTHBIX,  METAaNpeIMETHBIX, MPEAMETHBIX  pE3yJbTaTOB
00y4eHus1,COOTBETCTBYIOIIUX TpeOoBanusiM  DeepabHOTO
roCy/1apCTBEHHOI'O
00pa30BaTeIbHOrOCTaHIAPTA0CHOBHOT000IIIEr000pa30BaHHUs.

JINMYHOCTHEBIE:

U

U

0CO3HABATbCAUHCTBOUICIIOCTHOCTEOKPYKAKOIIECTOMHPA, BO3MOKHOCTUCTOITIO3HABACMOCTU N
O6TJHCHI/IMOCTI/IHaOCHOBCI[OCTPI)KeHI/IfIHaYKPI;

BBIPa0aTHIBATHCBOMCOOCTBEHHBICOTBETHIHAOCHOBHBIC)KU3HEHHBIEBOIPOCH, KOTOPBHIECTABUTIN
YHBIHKHN3HEHHBIMOIIBIT;

y‘II/ITLCHHpI/ISHaBaTLHpOTHBOpC‘II/IBOCTBI/IHGSaBepI_HéHHOCTBCBOI/IXBSFJIH,I[OBHaMHp,B
O3MOXHOCTBUXN3MCHCHU,

y‘-II/ITBCSII/ICHOHB30BaTBCBOI/IB3FJI$I,HI:IHaMI/IpIIJISIOG'bHCHeHI/I}IpaSHHqHLIXCHTyaHHﬁ,pemeHHHBO
3HI/IKaIOH_II/IXHpo6.]'[eMI/II/ISBHe‘ICHI/IH)KI/I?)HeHHBIXYpOKOB;

OCOSH&B&TBCBOI/II/IHTCPGCBI,HaXOI[I/ITBI/II/I3y‘IaTLBy‘lC6HI/IKaXHOpaBHBIMHpeﬂMeTaMMaTepI/Iaﬂ(I/IZ’»
MaKCI/IMYMa),HMGIOHIHIZOTHOMCHHGKCBOI/IMI/IHTCpecaM;

UCII0JIb30BaTbCBOMUHTEPECHITISIBBIOOPANHINBU Ay AJIbHOHOOPa30BaTEIbHONTPACKTOPU U, IT
OTEHIUAIBHONOY Iy IeHIPOdEeCCUMICOOTBETCTBYOLIETONPO(UILHOr000pa30BaHus;

E}HpI/IO6pCTaTBOHHTyLIaCTI/IHBI[eHaX,HpI/IHOCHH_II/IXHOJ'IBSy.]'IIOI[HM;

mHeHI/IBaTB)KI/13HeHHbIeCHTyaHHHCTOqKHSPCHI/I$I663OHaCHOFO06pa3a)KI/13HI/II/ICOXpaHCHH${ [

0

3JI0pOBBS;

YUUTBCABBIONPATHCTUIIBIIOBEICHUS, IPUBBIYKH,00€CIeUNBaIOIINE0e30acHBIH00Pa3KU3HIUHICO
XPaHEHHECBOCT0310POBbSL, aTAKKEOIN3KUXITIO A HHOKPYKAIOIINX;

OHGHI/IBaTBBKOHOFI/I‘{eCKHflpI/ICKB3aI/IMOOTHOmeHHﬁquOBeKaHHpHpOﬂBI; O
(pOpMHpOBaTLSKOJIOF NMYCCKOCMBIIIIICHUC

100y K ICHUETIIKOILHUKOBCOOTIOIaThHAY POKEOOIETPUHATHICHOPMBITTOBE ICHHS, TPABUITA0
O1eHUsICOCTAPIITNMHU(yUUTENSIMHU )UCBEPCTHUKAMU(IIKOJIbHUKAMU ), IPUHIUITBIy YeOHO M AU CIITT
JTUHBILCAMOOPTaHU3AIIUY;

NpHUBJIEYEHUEBHUMAHHAIIKOJIbHUKOBKIIEHHOCTHOMYACIIEKTYN3yYaeMbIXHAypOKaXABJICHHH,
OpraHU3aMINXPa0OTHICIOTYYaeMOHAaypOKEeCOMaTbHO3HAYMMOHH(pOpMaIueii—
MHUIMMPOBaHNEEe00CY KICHH S, BHICKA3bIBaHHUY YalllUMUCSICBOETOMHEHUSTIOEEIOBOTY, BEIPa0o
TKHCBOETOKHEHOTHOILICHHS,;

HCTIOJIb30BaHUEBOCITUTATEIBHBIXBO3MOKHOCTEHCOIePIKaHUAyIeOHOTOIIpEMETauepe3IeMO
HCTPAIHIOAETAMIIPUMEPOBOTBETCTBEHHOT O, TP IAHCKOT OTIOBEICHHSL, IPOSBICHUAYETIOBEKOITIO
Oust100pOCepACUHOCTH, YePE3NoA00PCOOTBETCTBY IOIIMX TEKCTOBIITYTCHUS, 38 1A I PEIICHU
SI,IIPOOJIEMHBIX CUTY AU II100CY K ICHUSBKIIACCE;

NpUMEHEHUEHAYPOKEHHTEPAKTHBHBIX (D OPMPAOOTHIyHaIIUX CS: MHTEIICKTY AIbHBIXUTP,CTUM
YIAUPYOIIMXII03HABATEIbHYIOMOTHUBALIMIOIIKOIBHUKOB; IUCKY CCHI1, KOTOPBIEIAF0 Ty YaTUMCSIBO
3MOKHOCTHIIPUOOPECTUONBITBEICHUAKOHCTPYKTUBHOTOTHAIIOTa; [Py IIIOBONPAOOTHIMINPAOOTHI



Bl'[aan,KOTOpBIGy‘-IaTH_IKO.]'H)HI/IKOBKOMaHHHOﬁpa60TeHBSaHMOHeﬁCTBHIOC)IpyrI/IMI/I)ICTBMI/I;
U
BKJIFOUCHUEBYPOKHUTPOBBIXIIPOIIETYP,KOTOPBICTIOMOT AI0TIOAACPKATEMOTHBALIUEOICTCHKITO
J'Iy‘IeHI/IIOSHaHI/Iﬁ,HaJ'Ia)KI/IBaHI/IIOHOSI/ITI/IBHI)IXMe)KJ'H/I‘-IHOCTHBIXOTHOHICHI/I?IBKH&CCC,HOMOFaIOTy
CTaHOBJICHHIOZI00POsKETaTEIFHOMAaTMOC(EPHIBOBPEMSYPOKA;



[J opranuzauus mepcTBa MOTHUBUPOBAHHBIX W  JPYAUPOBAHHBIX  y4YalUXCSd HaA
MXHEYCIEBAOIIMMHUOJHOKIACCHUKAMU, JAFOIIETOIKOIbHUKAMCOLIMAIbHO3HAY
MMBIHONBITCOTPYAHUYECTBANB3aUMHONIIOMOIIH;

VMHULMAPOBAHUEUTIOAJIEPIKKANCCIIEA0BATEIbCKOMIEATENIbHOCTUIIKOIBHUKOBBpAMKaXpeain
3aMMAMUUHIMBUAY AIbHBIXUT PYIITOBBIXUCCIEI0BATEIbCKUXIIPOEKTOB, YTOIACTIIKOJIbHUKAMB
03MOXXHOCTBIIPUOOPECTHHABBIKCAMOCTOSITETLHOTOPEIICHUS TEOPETUYESCKOUITPOOIIEMBI, HABBIKT€
HEPUPOBAHUSINOPOPMIIEHUICOOCTBEHHBIX U/ IEH, HABBIKYBOKUTEIBHOTOOTHOIIICHUSIKYY ) KUMHUICST
M,0(opMIIEHHBIMBPAOOTAX IPYTUXHUCCIICIOBATEIICH, HABBIKITY OJTHUHOTOBBICTYIICHUSTICPEIAY T
TOPHUEN,apTyMEHTUPOBAHUSNOTCTANBAHUSICBOCUTOUKU3PEHHUS.

MertanpenMeTHBIE:

MertanpeaMeTHIMUpE3yIbTaTaMIUH3Y YeHUSIKy pca« EcTecTBO3HAaHHE» SIBIISIETCA()OPMUPOBAHUEYHU
BepcaibHbIXyueOHbIXaecTBUi(Y Y J1).

PecynamuenvieYV/I:
[J caMOCTOATENILHO OOHAapyXHBaTb W (HOPMYyITUPOBATH MPOOJIEMYB KJIaCCHOM
UVHIUBU/1yallbHOWYy4eOHOM1e TENbHOCTH;
U

BBIJIBHI' aTBBepCI/IHpCH_IeHHHHp06JICMLI,OCO3HaBaTBKOHe‘IHLIprCSYJIBTaT,BBI6HpaTB
N3NPCATOKECHHBIXCPEACTBUUCKATECAMOCTOATCIIbHOCPEACTBAJOCTHIKCHUALCIIN

[ cocTaBisITh(MHANBUAYATbHOMWIUBIPYIIIIE)IUIAHPEIICHUATTPOOIEMBI;

paboTasnornpeanoKeHHOMY (1
JIM)CaMOCTOSITENIbHOCOCTABIEHHOMYIUIaHY, MCII0JIb30BaTbHAPS Iy COCHOBHBIMUCPECTBAMU
u

JIOTIOJIHUTENIbHbIE: CIPABOYHASLI
uTeparypa,pu3naecKuenpruoOpbl, KOMITBIOTED;

[J MmIaHUPOBATHCBOIOWHAMBUIYATBHYI000Pa30BaTENbHYIOTPACKTOPHIO;

[J paboTaThIOCaMOCTOSITEIbHOCOCTABICHHOMYIIAHY,CBEPSISICHCHUMUIICITBIOICATETLHOCTH,
chpaanm OH_II/I6KI/I, I/ICHOJILBySI CaAMOCTOATCIBHO
mo00paHHBIECPECTRA;

[J caMOCTOSTEIbHOOCO3HABATh

MPUYHHBICBOETOYCIIEX AWIINHEY CIIEX aUHAX OTUTHCIIOCOOBI

BbIXOJAN3CUTYAIUHNHCYCIICXA,
0 YMeTbOI_ICHI/IBaTBCTeHeHI)YCHeI_HHOCTI/ICBOefIHHI[I/IBI/I,I[yaJ'IBHOfIO6p&30BaTeHBHOﬁHeﬂ

TCIBHOCTH,
,I[aBaTBOHGHKyCBOI/IMJ'II/I‘IHOCTHBIMKH.‘-ICCTBaMI/I‘IepTaMXapaKTepa(((KaKOBH»),OHpeI[
eJ'IHTLHaHpaBJ'IeHI/IHCBOCFOpa3BI/ITI/I$I(<<KaKI/IM${XOIIYCTaTB»,«‘ITOMHC}IJ'ISDTOFOHaJIOC)IeJ'IaTB»

TloznasamenvrvieYVJ]:
[J aHanM3upoBaTh,CPaBHUBATH,KJIACCU(PHUITUPOBATHMO000IIATE3yYCHHBICTTOHATHS;

U CTPOUTH JJIOTUYHOC pacCyxKacHuc, BKIIOYAaronice YCTAHOBJICHUC MMPUIUHHO-
CJ'ICI[CTBGHHBIXCBH?»GIX;

[J npeactaBnsaTbUHGOPMAIIMIOBBUAECKOHCIIEKTOB, TAOIUI],CXeM,TpadUKOB;

npeoOpa3oBbIBaTHHH()OPMAIIMIOU30THOTOBHIABIPYTOHHBBIOUPATEY TOOHYIOIISICE
0sihopMy PUKCATUUHUTIPEICTABICHUINH(OPMALINH;

I/ICHOJ'IB30BaTLpaBJ’II/I‘lHHCBI/II[LIIITGHI/IH(I/ByanOH_[ee,HPOCMOTPOBOC,OSH&KOMI/ITeJ'IBH

0€,[I0MCKOBOE), IPUEMBICITYILIAHUS;



U camoMyco3naBaTbHCTOUHUKHHH(OPMALIMEPA3HOTOTHTIANIPA3HBIXAY IUTOpHiA; |
cobiroraTbrpaBmwiIanH(pOPMaIMOHHONOE30MaCHOCTH;

[J yMeTb HCHOJB30BaTh KOMIIBIOTEPHBIE W KOMMYHHMKAI[MOHHBIE TEXHOJIOTUU
KaKWHCTPYMEHTIIAIOCTHKEHUSICBOUXIIEIIECH. 5



[J yMeThBHIOMpaThaIeKBaTHHIE3aqau9eIPOrPAMMHO-
anmnapaTtHblecpeIcTBaucepBuchl. Kommynukamuenvie YY1
[J OTCTaMBasiCBOIOTOUYKY3PECHHUS,IPUBOAUTHAPTYMEHTHI, IIOATBEPKAASTNX DaKTaMH;

U
B/IMCKYCCUUYMEThBBIIBHHY TEKOHTPAPT'YMEHTBL, IIepePpa3upoBaTbCBOIOMBICIIH
(BnageHue

MGX&HI/I?,MOMBKBI/IB2UI€HTHI>IX3aMeH);

y‘II/ITBCHKpI/ITI/I‘IHOOTHOCI/ITBCHKCBOCMyMHCHI/IIO,yMeTprI/ISHaBaTLOIJ_II/I60‘IHOCTBC
BOCTO

MHEHHUS(ECTUOHOTAKOBO )UKOPPEKTUPOBATHETO;

pa3IMYaThBIUCEMEHHONNY CTHONPEUNMHEHNE(TOUKY3PEHHUS ),JOKa3aTeIbCTBA( apryMeHTHI, (ha

KTblI),T'UI10TE3bl,AKCUOMBI, TEOPUU;

YMETBB3IISIHY ThHACUTY AlIUFOCUHOMTIO3UITUM U IOTOBAPUBATHCACIIOAbMUUHBIXIIO
SUIUH.

IIpenmerHbie:
DopMUPOBAHUEOCHOBHAYUYHOTOMUPOBO33PEHUSUPU3UYECKOTOMBIIIUICHHUS :

[ pa3nu4aTb3KCIEPUMEHTAIBHBIMUTEOPETUYECKUIICTIOCOOIIO3HAHUATIPUPOIBI;

[ XapaKTepu30BaThbMEXaHHUUECKOCIBHKECHUE,B3aMMOICHCTBUINMEXaHHYCCKUCCHITBI,

0 moHsaTHeo0aTOMHO-
MOJIEKYJIIPHOMCTPOSHUUBEIIIECTBAUTPEX COCTOSTHUAXBeIecTBA. [ [poekTHpoBaHUEHITPOBEICHUEHAOT
10JICHUSTIPUPOTHBIX ABJICHUHCHCITOI30BAHHEMHE 00X 0 IUMBIXU3MEPUTEIIBHBIXIPHOOPOB:

O OI_ICHI/IBaTL3.6COJ'IIOTHYIOHOFPCH_IHOCTLI/I3MCpeHI/ISI,HpI/IMeHﬂTLMCTOIlprHOB; O
IMPOBOAUTHEUSMEPCHUCCUIIBITAKCCTU,CUIIBIYIIPYTOCTH,CUJIBITPCHUS

O
HaOJ110/1eHNE3aBUCUMOCTHJABIICHUCTOI0aK U IKOCTUB3aBUCUMOCTHOTIUIOTHOCTHKUTKOCTH
MBBICOTHICTOJIOQKUAKOCTH,HAOII0JCHUEICHCTBUS BHITAIKHBAIOICHCHITBINEEN3MEPEHHE.

JManeKTH4eCKUMMETOATIO3HAHUATIPUPOIBL:

[J onepupoBaTbIIPOCTPAHCTBEHHO-
BpPEMEHHbIMUMACIITa0aMUMHPa,CBEACHUAMUOCTPOSHUHMCOTHEYHONCUCTEMBIMITPEICTABICHN
AMH0e€(HOpMUPOBAHHH;

O
000CHOBBIBaTbB3aUMOCBSA3bXaPaKTEPATEINIOBOIO/IBUKEHUAYACTUIIBEILIECTBACBONCTBBEII
ecTBa.

Pa3BUTHENHTEIEKTYaIbHBIXUTBOPUYECKUXCIIOCOOHOCTEH:

[] pa3pemaTby4eOHyONPOoOIeMyIPUBBEICHUUITOHATUSCKOPOCTH,IUIOTHOCTUBEIIIECTBA;
[0 @HamM3 MpPUYMH BO3HUKHOBEHUS CWIbl yINPYTrOCTM M CHIBl TpPEHHS,
OIIBITOB,TOATBEP K JAOIMX3aKOH] [acKkais,CyleCTBOBAHNEBBI TAIIKUBAOILIECHIIBI.
[IprMeHeHenonyYeHHBIX 3HAaHN MY MEHU I TP EIIEHUATIPAKTHIE€CKMX 33 1aUTI0BCE JTHEBHOMKM3HN:
OIpeneAThIEHYAeICHUIN3MEPUTEILHOTONPHUOOpa;
M3MepATbMACCyHOOBEMTENA, TEMIIEpaTy Py TeNa, ITIOTHOCTTBEP ABIX TEITMKUIKOCTEH;

OO

HaNPaKTUKETIPUMEHATH3aBUCUMOCTHOBICTPOTHINpoIieccanuPPy3HHOTTEMIIEPATY PHIBEIIECTB

a,yCJIOBHETIJIaBaHUSTEIL.
[IporpammanpeaycmarpuBaeTGOpMUPOBAHNEYIIKOIEHUKOBCIIEYIOIIUX 00y d9eOHPIXYMEHUTHAB
BIKOB,yHUBEPCAIbHBIXCIIOCOOOBACATEILHOCTUUKITIOYEBBIXKOMIIETCHITUH:

llosnasamenvrasoesmenbHocmo:
[J  UCHOJIb30BaHUEISATIO3HAHUSOKPY KAIOIIETOMUPaPa3TNIHBIXECTECTBEHHO-
HAYYHBIXMETOJI0B:HAOII0ICHIE, NU3MEPEHUE,IKCTIEPUMEHT,MOICIUPOBAHHE;

[ ¢opmupoBaHue YMEHUH pa3nudarh (aKThl, TUIIOTE3bI, IPUIHHEI,
CJIe/ICTBUS,J0KA3aTEIbCTBA,3aKOHBI, TEOPHH;
[] pBiageHNEeaeKBaTHEIMUCIIOCO0AMUPEIICHUATEOPETUYECKUXUIKCIIEPUMEHTABHBIX3a/1aY;
[] nmpuoOpeTeHrneonbITaBblIBHKEHUATHIIOTE3UII00bSICHEHUAN3BECTHBIX (PAKTOBI




IKCIIEPUMEHTAIBHOUPOBEPKHUBBIIBUTAEMBIXTHITOTE3. /]
HOPMAYUOHHO-KOMMYHUKAMUBHAAOESMETLHOCb.
U
BJIA/ICHUEMOHOJIOTHIECKOWU TN ATIOTHIECKOHPEUbI0,Pa3BUTHECTIOCOOHOCTUTIOHUMATD
TOYKY3PECHHUACOOECe THUKAUTTPU3HABATHIIPABOHANHOCMHEHHE;
U
UCTIONIb30BaHHEIIISIPEIICHUSTIO3HABATEIbHBIXHKOMMY HUKATHBHBIX 331a4Pa3 TN YHBIX 1
CTOYHHKOBUH(OPMAIIHH.
Pedghnexcusnasoesmenvnocms:
U
BJIaJICHUECHABBIKAMHUKOHTPOJISTHOIICHKHCBOCH I TEIbHOCTH, YMEHHEMITPEABHIETHBO3
MO>KHBIEPE3YIIbTAaTBICBOUX JCHCTBU;
U
OpraHu3aIMAy4eOHON e TEIPHOCTH: TOCTAHOBKAIICIIH, [NTAHMPOBAHHUE,OTIPE/ICTICHUCO
NTUMaTLHOTOCOOTHOIICHHUSAIETUMCPE/ICTB.

Conep:xannereMydeOHOTOTIpeAMETa
SKJIACC

Beenenne(S4)

IIpuponaxuBasuHeKUBast. SIBICHUATIPUPOABL. HeT0BEK—4aCTbIIPUPOIBI.
Brmsinuevenosexananpupoay. Heo6xoanumMocTbu3yYeHUATIPUPOIbINOEPEKHOT OO THOLIEHHSKHE .
OxpaHarpupo/sl.
dusnka—
Haykaornpupoze.Yronzydaetdusuka. Tenanpeniectsa. HayunsiemeTo1bIM3y 4eHI
AMPUPO/IbI: HAOIIIOAEHUE, 0IIBIT, TEOPHSI.
3HaKOMCTBOCIIPOCTEHIINM(PU3NIECKUMOOOPYA0BaHUEM : IPOOUPKA, K010, 1a00paTOpHBIIICTaKaH,B
OpOHKA,TUIIETKA, [aTeb,IU1aCTMACCOBBIHNM ETAIITNYECKUMILI TATUBBL, AepKaTeNbisnpooupok. H
arpeBateibHbINPHOOp,0co0eHHOCTUIIIIaMe . [ [paBuiIaHarpeBaHUsBEIIECTBA.
W3mepurenbHpIeIpUOOpbL:IMHEHKA, I3MEPUTENbHASIIEHTA,BECHL, TEPMOMETP,MEH3YpKa(eIMHULIBIN
3MepeHuil, Kananpudopa,lieHaieleHus, IpeAeTM3MepEeH M, TPaBUIAN0Ib30BaHMS).
Jlabopamopuviepabomut

3HaKOMCTBOCJIa00PaTOPHBIMOOOPY T0OBaHKEM. 3

HaKOMCTBOCHU3MEpUTEIbHBIMUITpHOOpamu.Ompe

neneHuepasMepoBduinueckororena. smepenus

00BEMaXKHIKOCTH.

N3mepenneobbeMaTBepAOrOTENA.

Tenaunpemecrpa(13u)

XapakrepucTukuTenuseniecTs(popma,o0beM,1BeT,3amax). TBep
J10€,KU/IKOEUTa3000pa3HOECOCTOSHUSABEIIECTBA.
Maccarena.Maccbipa3nnuHbIXTeNBIpUpoae. dTanouMacchl. Becsl. Temnepartypa. TepmomeTpsl.
HenumoctbBeniectBa.Moiekyibl,atoMbl,HOHBL I IpeicTaBienneopazmMepaxyacTuiBeniecTsa. [l su
KeHrevyacTulBeniecTBa. CBI3bCKOPOCTHIBIKEHUSIYACTHIICTEMITEpaTy poit. Jud G y3usBTBEpAbIXTE
Jax, KUAKOCTAXUrasax.BzanmoaericteueyactunBemiecTeanaTroMoB. [ [osICHEHHECTPOSHUSUCBOMCT
BTBEPABIXTEN,)KUIKOCTEHUTa30BCMOJIEKYIIApHOITOUKn3penus. CtpoeHrneaTomanona. I lmotHocTs
BELIECTBA.

JlabopamopuviepadomuviCpaBH

E€HUEXaPAKTEPUCTUKTET.

N3mepennemaccoiTenanapbeuaxsbixpecax. 3

MepeHHeTeMIIepaTy pbIBOIbINBO3ayxa. Habmio

nenuenenuMocTuBeniecTsa. Habmonenuesipe

HUSA UG Dy3un.

N3MepeHnenyIoTHOCTUBEIIECTBA. 7



B3aumoneiicreueren(14y4.)

N3meHeHneckopocTUhOPMBITENNPUUXB3auMOIeHCTBIN. JleiicTBuennpoTHBOACHCTBHE. CHITaKaKX
apaktepucTukaB3auMoaencTeus. JJlunamomerp. HproTOH—€ IMHULIan3MEPEHUSICUTIBI.

WNuepuus. IIposBieHuenHepuum, ipuMepbleeydyeTaulipuMeHeHnss. MaccakakMepanHEPTHOCTH.
['paBuTanimonHoeB3aumo/ieiicTere. I papuraiinonHoeB3anMoeicTBuenBeenennas. CUnaTsKecTH.
3aBUCUMOCTHCUJIBITSKECTUOTMACCHI.

Hedopmanus.PaznuunsieBuapiaeopmannu. Cunaynpyroctu,eeHarnpaniieHie. 3aB1
CUMOCTBCUJIBIYIPYTOCTHOTACPOPMAITIH.

CunarpeHnus. 3aBUCUMOCThCUIIBITPEHUSOTCHIBITSKECTUUKAUECTBA0OpabOTKUIOBepXHOCTEH. POITh
TpeHusBIpupoaeuTexuke.CrnocooslycunenusnocnadneHusTpenus. lapienierenanaonopy.3asu
CUMOCTBAABICHUAOTILIONaANONIOPHL. [ lackallb—e IuHUIIaU3MEPEHUS TaBICHUS.
[TepemauagaBnenmspkuakocTssMunrazamu.3akoul lackans. Jlapnerunenarmyonnexuakocti. Cooo1ra
IOILIUECACOCY b, UXIIPUMEHEHHE.

JleficTBUEKUIKOCTEHHAIIOTPYKEHHOEBHUXTEN0. ApXMeI0BachIIa.
3aBHCUMOCTbAPXUME0BONCHIIBIOTPOAAKUAKOCTUHOTOOBEMATIOTpYKEeHHOMYacTuTea. Y
CJIOBUSIIABAHUATET.

Jlabopamopnwviepabomuil1zvepenue
cunbITpenus. OnpeeneHue1aBIeHUSITEN
aHaonopy.I3MepeHneBBITATKUBAIOICHC
Wibl. BRIsSICHEHNEY CIIOBUSTUIABAHUSITEIL.

Hrorosoenosropenue(24.)P

eduexcus
®opMHPOBAHNEOCHOBHAYYHOT OTIO3HAHU -
IIpoexTupOBaHMENTIPOBEICHHE
-JlnanexkTuueckuiMeToq
-Pa3BUTHEHHTEIIEKTYaIbHBIXBO3MOKHOCTEH IETEN

-IIpuMeHeHnenoryYeHHbIX3HAHN -
[TpobnemHoeoOyueHne
-TexHoMOTUATIPOOIEMHOTO-
TexXHOI0rusA0IeHUBAHUS

-Texnonorus
-3aaHusAnorpymnnoBoipopmepadboThI

-3aiaHusANONpOoeKTaM(HanpeIMETHOMMATEPHATIE)
-)Ku3HeHHbIe(KOMIIETEHTHOCTHBIE )3a/1au( HallpeIMETHOMMAaTEpHalIe)
-BbIPa0aThIBATHCBOMCOOCTBEHHBIEOTBETHIHAOCHOBHBIC)KM3HEHHBIEBOIIPOCHI, KOTOPHIECTABUT-
YUUTHCANPU3HABATHIIPOTUBOPEUMBOCTHUHE3aBEPIIEHHOCTHCBOMXB3IJIS,IOBHAMUD,
-(opMHpPOBaHNEOCHOBHAYYHOT OMUPOBO33PEHUAN(PU3NUECKOTOMBIIUIEHUS;

-BOCIIUTaHHUEY 0K JCHHOCTUBBO3MOKHOCTUANATEKTHYECKOT OTI03HAHUATIPUPOIbI;-
Pa3BUTHUEUHTEIIEKTYJIbHBIXUTBOPUYECKUXCIIOCOOHOCTEH.
-[IPOEKTUPOBAHUEUTIPOBEAECHUEHAOTIOACHUATIPUPOIHBIX ABICHUICUCIIONIb30BAHHEM-
BOCIHTaHNEYOEX AEHHOCTUBBO3MOKHOCTHINATIEKTUUECKOT OITIO3HAHUSITIPUPO/IBI;



-IPUMEHEHUENO0Y YEHHBIX3HAHUM Y MEHUN UISIPEIIEHUATIPAKTUUECKHX3a1a4IOBCETHEBHOM -
pa3InyaThIKCIEPUMEHTATbHBIHUTEOPETHYECKUNCITOCOOTIO3HAHUSTIPUPOIBL;
-XapaKTepU30BaTbMEXaHUUECKOEIBUKEHHE,B3aMMOACHUCTBUANMEXAHNYECKUECUIIBL, TOHATHE-
OILICHUBATbAOCOTIOTHYIOTIOTPELTHOCTEU3MEPEHUS, IPUMEHATEMETOIPSII0B;
-IPOBOIUTHU3MEPEHUECUIIBITKECTH, CUIIBIYIPYTOCTH, CHJIBITPEHHUS; HAOII0ICHNE

- OHepupoBaTh  MPOCTPAHCTBEHHO-BPEMEHHbIMHMACIITA0AMUMUPA,CBEACHUIMUOCTPOCHUH-
000CHOBBIBaThB3aUMOCBS3bXapaKTEPATEINIOBOT OABIKEHUSTYACTULIBEIIIECTBAUCBONCTB
-pa3peaTby4eOHy0IpoOIeMYIPUBBEACHUNITOHATUACKOPOCTH, IIJIOTHOCTUBEIECTRA, aHAIIN3E-
OTIpeIeNAThIEHY ACTICHUAN3MEPUTEIBHOTOIIPHO0PA;
-U3MEPATbMACcCCyH00bEMTENA, TEMIIEPATYPYTENA, IITIOTHOCTHTBEP ABIX TEMKH IKOCTEH;
-HaNpaKTUKENIPUMEHITh3aBUCUMOCTHOBICTPOTHINpoIeccatndPy3unoTremMnepaTypsbl

*OMHOT'000pa3UUTEN, BeIECTBUSBICHUITIPHPOIBIMUXITPOCTEHIINXKIIACCH(DUKALIUSX ;- OCHOB
HbIEXapPaKTEPUCTUKHUIIOT 0161, (haKTOPHI310POBOr000pa3aKU3HU,IKOJIOTHUECKIE
*y3HaBaThHANOO0JIeepPacIIPOCTPAHEHHBICPACTCHUSNKMBOTHBIXCBOCMMECTHOCTH, BKITFOUAS - TIPHB
OJIUTHIIPUMEPBIPU3NUECKUXSABIICHUH, IPEBPAIICHUABEILECTB, IPUCIIOCO0ICHUN
‘yKa3plBaTbHaMoenunosoxenneConauan3eminBCoHEYHONCUCTEME;
*HaXOUThHECKOJIbKOCO3BEe3AnCEeBEPHOTONOYIIAPUATIPUTIOMOIIN3BE3THOUKAPTHI;
: OHI/ICBIBaTbHHqHBIGHa6JIIOI[eHI/IHI/IJII/IOHBITBI,pa3JII/I‘IaTLBHI/IXL[eJIB(I‘ I/IHOT€3y),yCHOBI/ISI ‘CpaBHU
BaThIIPUPOIHBICOOBEKTHIHEMEHECUEMIT03 -4TIprU3HAKAM;
: OHI/ICLIBaTBHOHpeI[JIO)KGHHOMYHJIaHyBHeH_IHI/If/'IBI/II[I/I?;y‘IeHHbIXTCJII/IBGH_[CCTB; *HUCIIOJI
b30BaThONOJHUTEIbHBICUCTOYHUKUAJISBBITIONHEHU yYeOHOM3a1auH;
"Hax0JUTh3HAYEHUEYKA3aHHBIXTEPMHUHOBBCIIPABOYHOMIIMTEPATYPE;
‘KpaTKOIepPeCKa3bIBaThyyeOHBIHTEKCTECTECTBEeHHOHAYYHOTOXapaKTepa;0TBEYaThHA
*UCIIO0JIb30BATHECCTCCTBCHHOHAYYHYIOJICKCUKYBCAMOCTOATCIIbHOIIOATOTOBJICHHBIXYCTHBIX * IT1OJIb
30BaThCANPUOOPAMUIAU3MEPEHUAN3Y YCHHBIX P3N UECKUXBEIINYHH;
-CIIeI0BATHIIPaBUIIaMO€301aCHOCTUIIPUIIPOBEACHUNIIPAKTUYECKUXPAOOT;
"U3MEPEHUEPOCTA, TEMIIEPATYPBIMMACCHITENA,CPABHEHUATIOKA3ATEICHCBOETOPA3BUTHUSAC OTIPEE
JeHUsTHAnO0JIeepacIpOCTPaHEHHBIXBIAHHOMMECTHOCTH S IOBUTBIX PACTCHUH,
*COCTAaBIICHUATIPOCTEUIINXPEKOMEH TAINHITOCOIEPKAHUIONY X0y 3aKOMHATHBIMUH - OKa3a
HUANEPBONITOMOUIUIPUKANUIUISIPHBIXKPOBOTEYEHUSIX, HECIIO)KHBIXTPAaBMaX.

2.Metoanueckoenocobue«EcTecTBo3Hanne. BBeIeHIeBECTECTBEHHO-HAY YHBICTIPEIMEThI). 5-
63.Pabouasrerpans«EcTecTBo3Hanne. BBeieHNEBECTECTBEHHO-HAYYHBICTIPEIMETHD» . SKITacC.
4.CoopuuksonpocoBuzanaunodpusuke. ABTopB. M. Jlykammuk.
5.TecroBriesamanussihporTamsHoroonpoca. ABTopM.C.I"'arapuna.6.3a
TaHUSIISKOHTPOIBbHBIXpaboT.ABTOpM.C.I"arapuna.

7.Tabnuipinodusuke s 7-8KI1accoB.

1.BupryanbrasmkonaKupumnauMedonus. Y poknpuzukuKupumnauMedonus.2. Ouzuk
a.bubnnorexanarnsaupixnocoobuinoapenaxueiiH. K. Xannanosa
3 . MynpstumenuitnsienpunoxenuskyyeouukyH. C. I1ypeimeoit, H.E. BaxxeeBckoii.4. Kus
asipuzmKa
5. Ypokupu3ukucnpuMeHeHHEMUHPOPMAITHOHHBIX TEXHOIOTHI6.OT
KpbITasiPpu3MKa.



3. TeMaTl’I‘leCKOel'IJ'laHl’II)OBaHI/IeCyKa3aHI/leMKOJIH‘leCTBa‘IaCOB,OTB
OIMMBIXHA0CBOEHHEKAXKAONTEMBI

Ne Ha3Banuepa3saena, TemMbl Koa- Koon-
BOYMACO  popagopaTop
B HbIXPa0oT
Skaace
1 BBenenue 5

52

TenaupemecTBa 13

53

B3aumogeiictBueren 14

44

HrorosoenoBTopeHue 2 -

Hrtoro 34 14
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6KJIACC

Ou3nyecKUesIBICHUS

Mexanuueckoenmxenue. Bugpimexannueckux iBrmxkeHunil. Ck

OpOCTb.

OTHOCUTENTLHOCTEMEXaHUYECKOTOIBIKEHHSL. 3BYK,ICTOYHUK3BYKA. DX0JIOT./1a6
0pamopHvlepadbomyi.:

Buviuucnenueckopocmuosusicenuaopycka, H

ab1100eHUeUCmMOYHUKOB38YKO8

TennoBblesBIEHUS
Pasnoo6pasuerennoBsixsapienuil. TemnoBoepacumpenueren. [ naBnenuenorsepaesanue. MicapeHuenKoH 1
eHcanus. Tertonepenaya.

Jlabopamopnaspaboma:
OTuero3aBUCUTCKOPOCTHUCTIAPEHMSIKUIKOCTU I

€KTPOMAarHUTHBICSIBICHUS
OneKTpUYECKUITOKKAKHAIIPABIEHHOEIBIKEHUEAIEKTpUUeCKUX3apa10B.CuinaToka. AMnepMeTp. Amme p—
eanHUILIan3MepeHusicuibIToka. [locTosSHHBIIHTIEpEeMEHHBIUTOK.

Hanpsixenue. Bonstmerp. BosbT—e fuHNIIaN3MEPEHUSIHATIPSDKCHU .
Hcrounukuroka:6atapeiika,akkyMyJIsITOp,FeHePaTOPIIEKTPUIECKOr0TOKa(0e3pacCMOTPEHUSAUXYCTPO
HcTBA).

Onexrtpuueckueneny.llapaniensHoennocneaoBarenpHoecoeAnHeHus. e
ncrBuaTOKA. TemmoBoeneicTBUETOKA.

JlammibiHakanyuBaHus. JJIeKTpOHArpeBaTeabHblenpuOopsl. MarHnTHOEIeICTBUETOK
a.

DNEeKTpOMarHUThIMMXIIpUMEHEHHE. /]

€HCTBUEMATrHUTAHATOK.

DneKkTpoaBUTraTeNIn. XUMHUUECKOEACHCTBUETOKA. /]

abopamopHvlepabomul:

Tlocnedosamenvroecoedunenue.

Ilapannenvroecoeounenue.

Habnooenuepaznuunvixoeticmautimoxa. C
bopkanpocmetiwe2odiekmpomacHuma./le

LicmeueHanpo8oOHUKCIMOKOM.

CBeTOBBICABIIECHUSA
CaeTkakucTouyHUKUH(pOpMaIHIeI0BekaoOoKpysKkaromieMmmupe. lcrounukrcBeTa: 38e31b1, COIHIIE, AIEKTP
WYECKUETaMITBIUIP.

[IpsimonrHEiHOEpacIpocTpaHeHHEeCBeTa,00pa3oBanueTeHeln. OTpaxeHnuecBera.3ep
Kana.
[TpenomnenuecBera.JIMH3BI, MX TUITHIMU3MEHEHHECUXTIOMOIIIEIO()OPMBICBETOB
OTOITyYKa.
Onrrueckuenpudopsl: hoToanmapar, IpOeKIMOHHBIHANTIAPAT, MUKPOCKOII, TeIECKOM(Ha3HAUCHUETIPH
OOPOB,UCTIOIb30BAaHUEBHUXIMH3U3EPKAT).
I'maznouku.
PasnoxxenuebenorocseraBcnekTp.Pagyra. XumudeckuesiBiieHus./lao
opamopHvlepabomol
Habniooenuemenetiunonymeneii. zyuenueo
mpadcenusceema.Habniooenueompasicenus
ceemassepkane.HabnooenuenpenomneHuscs
ema.
Tonyuenueusobpasicenuticnomowbroiunzel. Ha
OnodeHuepuzuLecKuxaeieHul.

Yenosekunpupoaa
Mexanusmbl. Mexanndeckaspadora. Jueprus. CHHTe THYeCKUeMaTepUAITbI.



MexaHu3Mbl—

noMoIIHuKnYenoBeka. [ [pocTeieMexaHu3Mbl,pplyar, HaKIIOHHAS TUIOCKOCTb, [TOIBUKHBI HUHETIO
JBUKHBINOJIOKY; UXHA3HAYCHHE.
MexannyeckasipaboTa,ycioBusieecopepiieHus. [[xkoyb—e IMHUIIan3MepeHUsIpadOThI.

Oueprust. UctounukmsHeprun. PasznianbieBu b TorunBa. COTHEUHASIIHEPT S, eepOoNbAsDKI3HuHAa3eMute. T
€IJIOBBIEIBUTATEINH, JBUTATETMBHY TPEHHETOCTOpaHus ; UXIpuMeHeH e . T eTI0Bble, aTOMHBICUTHIPOINIEKTP
OCTaHIIUH.

Jlabopamopuviepabomui

Hzmepenueammocgeprozooasnenusoapomempom.
320mosieHuenpocmeniuieco2uzpomempa. SHaKomMcme

ocnpocmuiMuMexanuzmamu. Beruucienuemexanuieck

otipabomul.
1. TeMaTH4YeCKOETLUIAHUPOBAHUECYKA3AHMEMKOJIHYEeCTBAYACOB,0TBO
JMMBIXHA0CBOEHH EKAK/I0I TEMbI
Ne Ha3Banuepa3saesna, TeMbl KoJ-Bo Koui-
BOYACOBJIA00PATOPHBIX
pa6ort
Skaaccl
BBenenue 5
2 TemauBemecTBa 51
3 BzaumoperictBuerend 3
HToroBoenoBTopeHue 51
Hroro 4 42
6xiaccl -
DuU3NYECKUCIBICHUS 34 14
2 TennoBbIeABICHUS
3 4 24
OneKkTpoMarHuTHbIesBIeHNUA4 11
CBeTOBBICSBIICHUS 3 59
5 Yenosexkunpupoaa 64
6 41
HtorosoenoBTop -
eaueToro 35
Bceero 18
70 33

MaTepuajibHO —TeXHHYECKOe o0ecreyeHue:
[Tpu peasnnzanuy MporpaMMbl UCIIOJIB3YETCS 000PYAOBAHKE, IOCTYNUBILIEE B PE3YIIbTATE OTKPHITHS
[lenTpa oOpa3oBanus «Touka pocTay €eCTECTBEHHO-HAYUYHOIO M TEXHOJIOTMYECKOIO HAIIPABJIEHHOCTEH.
1.IIpoaykiuu paanosneKTpoHHON mpombinuieHHOCTH: HoyTOyku Rikor,mpunrep
2.000pynoBaHus Al U3MEPEHMsI, UCTILITAHUN U HABUTALIUU:
Muxkpockor 1 poBoit

3.Hudposas nadbopatopust sl LIKOJIbHUKOB

Bbunoaorns

becnipoBogHO#T MyIbTHIATUUK




JlaT4yuK OTHOCUTENBHOM BIIAXKHOCTH

JlaT4uK OCBEIIEHHOCTH

Jatuuk yposusa pH

JlaTuuk TeMIepatypbl OKpy>KaroIen cpeipl

JlaTunk TeMmnepaTypsl UCCIeTyeMOil cpeibl

3apsimHOE yCTpoiicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Ka6ens USB coennHuTEILHBIN

4. 1ludposas mabopatopus AJis NIKOILHUKOB ((DU3UOIIOTHS)
[udposas nabopatopus s mkoabHUKOB Releon — TP

becnipoBoHON MyIIbTHAATYUK

Z[aTLII/IK ApTCPUAJIBHOT'O HAaBJICHU

JlaTumk myJbca

HaT‘II/IK TEMIICPATYPhI TCJIa

Jlatuuk KojeGaHus rpyAHON KIETKH

JlaTuuk akcemepomerp

JlaTauk - anekTpokapauorpad

JlaTauk KUCTEBOM CHJIBI

I[aTLII/IK OCBCIICHHOCTH

[IpsmMoe noAKIIOYEHHE K YCTPOMCTBY

3apsigHoe yeTpoiicTBo ¢ kaberem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

Ka6ens USB coenuauTenbHbIN

5.1ludporoii naboparopuu i MIKOJILHUKOB (HEHPOTEXHOIOTHS)

HeiliporexHoJjiorust

becnipoBogHONM MyIbTUAATYNUK

I[aT‘-II/IK BJIGKT”pHIIGCKOﬁ AKTHUBHOCTH MBIIIII]

JaTtuuk goromieTuzMorpaMmmbl

OnHopa3oBbI€ 3IEKTPOAbI A u3mepenus curianoB DKI', OMIT

Jatuuk - snektpokapauorpad

I[aT‘{I/IK KO>KHO-TaIbBaHUYECKOM pC€aKnuun

Cyxo# anektpoj peructpanuu 991

JlaTuuk konebaHus TpyAHON KIETKH

JlaTyuk apTepuaibHOTO JABJICHUS

JlaT4MK 2MEeKTpUYECKOM aKTUBHOCTH MO3ra

Ka6ens USB coennuanTenbHBIN

YCTpOﬁCTBO IJid I€pe€aavyn JaHHBIX OT JaTYMKOB Ha HCpCOH&J’IBHLIfI KOMIIBIOTEP

6.1udposas nabopaTopust Il MIKOJTHHUKOB (9KOJIOTHS)

becnipoBogHOM MyJIbTHAATUNK



JlaT4iK KOHLIEHTpAlMK HUTPAT-UOHOB
JlaT4rK KOHLIEHTpauy HOHOB XJI0pa
Jaruukyposus pH
JlaTYMKOTHOCHUTEIFHOMBIAXKHOCTH
J1aT4nKOCBEILIEHHOCTH
JlaTuuk TeMrepatypbl UCCIEAYEMOM Cpeb
JlaTuuK 3IEeKTPpUYECKON TPOBOAUMOCTH
JlaTynKTEMIIEpaTyPBIOKPY KAIOIIEUCPE bl
JlaT4yuk 3ByKa
JlaTurk BIaXKHOCTH MOYBBI
JlaTuuk okucH yriaepoaa
JlaT4rK MyTHOCTH JKHJIKOCTH
3apsiiHoe ycTporcTBO ¢ kabenem miniUSBUSB
Anantep Bluetooth 4.1 Low Energy
Ka6enp USBcoemuHUTENbHBIIHI

CrepxeHb JUISI3aKpeIyIeHUsT JaTYMKOB B IITATUBE

7.1udpossie 1ab0OpaTOpUH TSI IKOJILHUKOB

XUMUS

becnipoBogHON MyIbTUAATYHUK

I[aT‘{I/IK SHCKTqueCKOﬁ MMPOBOANMOCTHU

Jartuuk yposusa pH

JlaTuuk TeMieparypbl HCCIEAYEMOM cpebl

3apsimHOE yCTpoiicTBO ¢ Kabermem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kabens USB coenuHuTEIbHBIA

Hab6op nabopatopHoii ocHacTKu

8.Habop OI'D no xumumu.
Habop 10 3aKPEIUICHUIO U3Yy4aeMbIX TeM 10 IPeAMETHBIM 00JIaCTsIM OCHOBHOTO
oOuiero oopaszoBanus (Habop OI'D mno xumun)
Becs1 1aboparopusie 200r, CiupToBka 1aboparopHas Boponka konnueckasi, CTeKIsTHHas
nanouka, [Ipobupka
Juametp npobupku Beicota npobupku
Crakan Beicokuii ¢ HocukoM BH-50 ¢ meTtkoit [lununap nzameputensbHblil 2-50-2
[HraTus (moacraska) it mpoOupok Ha 10 rué3n [epxatens 11 MpoOUpoK
HInarens(noxeuka A 3a06opa BemecTB) Pa3naTounslii 10TOK
Habop u3 6 bnaxonoB 1o100my 1151 XpaHEeHHsI paCTBOPOB U PEaKTUBOB
Ha6op u3 6 ¢nakoHOB M030MJI [T XpaHEHUsI PACTBOPOB U PEAKTUBOB
[ununaap usmeputenbHbii ¢ HocukoM 1-500 CrakanBeicokuid 500 mi
HaGop €pmkoB 11 MBIThS TIOCY/IbI
CocraB ogHOr0 HAOOpa EPIIMKOB JIJIsI MBIThS TTOCY/IbI:
Ep1u uis MbIThst poOupoK, Epiir st MbIThS KOJIO
Xanat, Pe3nHOBBIE TTepYaTKH, XUMHUECKHE CTOMKUE 3aIlUTHBIE OUKH
bymara gunbtpoBanbHast CupT STHIIOBBII
Habop peakTuBos:
Amomunuii(rpanyibl) XKeneszo (crpyxka) Lluak(rpanys)
Menb(mipoBosioka)
Oxkcupn menu(1l) (mopomok) Okenp maraus (mopoiok) Oxeun anoMuHus (mopoiok) Okeug
KpeMHUS(TIOPOIIOK)
Paz6aBnennsiit pactBop CosnstHol kuciiota Pa36asnennsiii pactBop CepHoit kuciota PactBop
I'mppokcuna HaTpus
PactBop ['mnpoxcnna xanenusa PactBop Xnopuaa Hatpust Pacteop Xutopun nutust Pactsop
Xnopua kaneuus Pactsop Xnopua meau (II) PactBop Xnopua amtomunus PactBop Xnopun xenesa (I11)



PactBop Xnopun ammonus PactBop Xnopun 6apus PactBop Cynbdar maruus PactBop Cynbsgat
menu(Il) PactBop Cynsdar xenesa (I1)P actBop Cynbdat niuaka PactBop Cynbsdara moMuHMS

PactBop Cynbdara ammoHus

PactBop HuTpat kanus PactBop kapOoHAT HATPHS

PactBop I'mnpokapOonar Hatpust PactBop @ocdar Harpust PactBop Opomun Hatpust PactBop
Nonun xanus

PactBop Hutpar 6apus PactBop Hutpat xansius PactBop Hurpar cepebpa PactBop Ammuaka
ITepokcua Bogopona PactBop meTunopanx PactBop akmyc

PactBop penondranenn Juctnnnupoannas Bona MunukaTopHas Oymara

9. HabGop nabopatopHOi OCHACTKH: BOPOHKA, KOJI0a KOHUYECKas, JIOKeUKa JUIsl COKMTaHUs, CTaKaH
IUTACTUKOBBIHM THII 1, CTaKaH IUIACTUKOBBIN THIT 2, HWIMHIP MEPHBINA C HOCUKOM, yamika Iletpu ¢
KPBIIIKOM, IIATEIb-JI0XKEYKa
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