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I1. IlosicHUTEIBLHASA 3aNINCKA

JlononHuTenbHass — oOmieoOpa3oBarenbHas — oOliepa3BUBaiOLasl IMporpaMMa
€CTECTBEHHOHAYYHOW M TEXHUYECKOW HANpaBiIeHHOCTEN «bruokBaHTyM: XuMudeckue
OCHOBBI JKOJIOTMM» MPENOJIaraeéT CO3JAaHHE HHTEPAKTUBHOTO 00pa30BaTEIbHOTO
IPOCTPAHCTBA JJIA TMOTPYKEHHUs OOYy4yalolUXCi B HAYYHYI0O W HMHXXEHEPHYIO
KyJbTYpy, Oa3zupyercss Ha NpPUHLMIAX WHHOBAIMOHHOCTH, HAYYHOCTH, MHTEpeca,
KAa4ecTBa, JOCTYITHOCTH u NEMOKPATHYHOCTH. Peanmmsyercs Ha
BBICOKOTEXHOJIOTUYHOM 00OpY/IOBaHUM JIETCKOro TexHomnapka «KBaHTOpuym» B
YCJIOBUSIX MOTUBHPYIOIIEH HHTEPAKTUBHOM CPEJIBI.

HanpasieHHoCTH (mpoduin) NPOrPaMMBbI: €CTECTBEHHOHAYYHas,
TEXHUYECKAs.

AKTYaJbHOCTh NPOIrPaMMbl JONOJHUTEIBHOIO 00pa3oBaHus 00yCIOBIIEHA
HEOOXOJMMOCTBIO MOBBIILIEHUSI MOTUBAIMU JIeTE€H K BBIOOPY €CTECTBEHHOHAYYHOI'O
npouis U MHKEHEPHBIX Mpodeccuil, COBEPIICHCTBOBAHUS CHUCTEMbI HEIPEPHIBHON
MNOJITOTOBKM  OyAyHIMX  BBICOKOKBATU(UIIMPOBAHHBIX  MHXKEHEPHBIX  KaJIpOB,
00JaaroINX aKaJeMUYECKUMU 3HAHUSMHU U NPOo(eCCHOHATbHBIMU KOMIETEHIUAMU
JUISL pa3BUTHsI MPUOPUTETHBIX HANPABICHUM OTEUYECTBEHHOM HAYKM W TEXHUKH,
HDKOHOMHYECKOTO Pa3BUTHUS PETMOHA.

B npouecce npoBeneHus 3aHATUNA OOy4YarOMIMecs: JOJKHBI MOJIYYUTh HAaBBIKU
noucka uHGOpMaIMU MO0 UHTEPECYIONIEH TeMaTUKe, pelIeHUs] TOCTABJICHHBIX 3aja4,
ONMMpasCh Ha 3HAHME METOJWYECKUX OCHOB BBIMIOJIHEHHUS J1a0OpaTOpPHBIX
OMOJIOTUYECKUX HCCIEAOBAHUM, TOHMMAaHUE HKOJIOTHYECKUX MPOOJIEeM U LIEHHOCTH
COXPaHEHHUSl OKpYXKaloIleW Cpelbl, a TaKXe BBIIOJHUTh IPOEKTHYIO padoTy Mo
BBIOpAaHHOM TEMaTHKE.

[Iporpamma pazpabortana B coorBeTcTBUU ¢ @3 PD ot 29.12. 2012r. Ne 273-
@d3, pacniopspkenueM lIpaButensctBa PO ot 29.05.2015 r. Ne996-p r «Crparerus
pa3Butusa BocnuTtanus B P® nwa mepuoxn no 2025 roma», npukazom Munucrepcrsa
oOpa3oBanug u Hayku P® ot 29.08.2013r. Ne 1008 «OO6 yrBepxknaenun Ilopsnka
OpraHu3allid ¥  OCYILUECTBJIEHUS  OOpa3oBaTENbHOW  JACSATENIBHOCTH [0
JOTIOJTHUTENBHBIM 00I111€00pa30BaTENbHBIM MPOrpaMMam», MUCbMOM MUHOOpHAYKH
Poccun ot 25.07.2016 Ne 09-1790 «PekomeHmamuu IO COBEPIICHCTBOBAHUIO
JOTIOJTHUTENbHBIX 00pa30BaTENbHBIX MPOrpaMM, CO3JAHHUIO JETCKUX TEXHOMApPKOB,
LEHTPOB MOJIO/ISKHOTO HMHHOBAIIMOHHOTO TBOPYECTBA M BHEAPEHHIO HHBIX (PopM
MOATOTOBKU JI€T€d M MOJIOJICKU MO MpOorpaMMaM HHKEHEPHOM HANpaBIECHHOCTH,
IIOCTAHOBJIEHHEM [ JIaBHOIO TroOCyJapCTBEHHOIO caHuTapHoro Bpaya PO ot
04.07.2014 Ned41 o6 yrBepxknenun CAHIIMH 2.4.4.3172-14 «CanurtapHo-
SMUIEMHUOJIOTUYECKHE TpeOOBaHUS K YCTPOMCTBY, COJCPKAHUIO U OpraHu3aluu



pexuMa paboThl 00pa30BaTENbHBIX OPTraHU3AlMI JOMOJHUTEIBHOTO 00pa30BaHMs
JeTeiny.

Leap o6mepa3BuBaromeld 00pa3oBaTEIbHON MPOTrPaMMBbI JOMOJHUTEIBHOTO
oOpa3zoBaHus yriIyOJIeHHOro 0a30BOro MOAYJS — CIOCOOCTBOBAaTH PAa3BUTHUIO Y
oOy4Jarommxcsd  CIHOCOOHOCTM K  HMCCIENOBATEIIbCKOM U M300peTarenbCKon
NesATeNbHOCTH, (OPMHUPOBATH y OOydaromIMXCA 0a30Bble KOMIETEHIMU B 00JAaCTH
DKOJIOTUYECKOTO MBIIIICHUS, MOHUMAaHHS BIUSHUS COIUATBHO-DKOHOMUYECKHIX
MIPOIIECCOB Ha COCTOSTHUE MPUPOTHON U COLMATBHON CPEIBI.

3anaun:

Oobvuarowue:

- YCBOEHHE OOYyYarOUIUMHUCS KOHKPETHBIX 3JIEMEHTOB COILMAJIBLHOTO OIBITA,
W3MCHEHHE YPOBHS 3HAHWM, YMEHMM M HAaBBIKOB HUCXOJs W3 MPUOOPETEHHOTO
CaMOCTOATEILHOTO ONBITa pa3penieHus: MpooeM, OmbITa TBOPUYECKON AEATEIBHOCTH
B CpEJie CBEPCTHHUKOB;

- bopmupoBanne 'y  OOydarOmuXCs  CHUCTEMAaTHU3UPOBAHHBIX  HAYYHO-
TEXHUYECKUX 3HAHUH M TEXHOJIOTMYECKUX KOMIICTCHIIMH, YMEHUNA W HABBIKOB MX
MPUMEHEHUSI C WCIOJIL30BAHUEM TPUOOPOB, M OOOPYJOBAaHMS TEXHOMAapKa s
penieHus yueOHO-TTO3HABATEIIbHBIX U MPAKTHYECKHUX 3a/1a4;

- popmupoBaHue y  oOydyarommxcs  DJIEMEHTOB  CaMOCTOSITEIbHOMU
WHTEJUICKTYaJTbHOM  JCATEIPHOCTH HA  OCHOBE  OBJIQJCHUS  HECIOKHBIMHU
AaHATUTHYECKMMH  METOJaMH  TIO3HaHUS  OKpyXkaromero  mupa  (yMEHHUS
aHaJIM3UPOBaTh, CHHTE3UpPOBaTh U 00001aTh WHGOPMAILMIO; YCTaHABIUBATH,
ONKCHIBATh, MOJEIUPOBATh M OOBICHITH KOJWYECTBEHHBIE M MPOCTPAHCTBEHHBIE
OTHOIICHUS], YCTaHABIIMBATh KAYECTBEHHBIE 3aBUCUMOCTH);

- opmupoBanue y oOydaronuxcsi MpeacTaBICHU O HAYYHOM HCCIIEI0BAHUU
U OTBITE TIPOEKTHON ACATEIBHOCTH, IPUEMX HCCIEAOBAHMS, SKCIIEPUMEHTHPOBAHUS,
IPOTPAMMUPOBAHMS M PEIICHUE TPAKTUICCKUX 3a0a9;

- 3HAaKOMCTBO OOYy4YarOMMXCS C JOCTIDKCHHSIMH HAyKd U TEXHUKH,
B3aMMOCBSI3SIMH  MEKIy HayYHBIM HCCIICIOBAHUEM, TEXHOJOTUYECKUM MPOIIECCOM U
MIPOU3BOJICTBOM;

- 3HaKOMCTBO OOYYaromiuxcsi B MPOIecce MPOSKTHOW M HCCIEI0BATEIbLCKOU
JEATENHHOCTH C TTePEIOBBIMU OTECUECTBCHHBIMH M 3apyOC)KHBIMU MTPAKTUKAMU;

Passusaiowue:

- pa3BUTHE CNOCOOHOCTEH OOyYaroIIMXCs Ha OCHOBE Iepefadyd UM 3HAHUM U
OIbITa IMO3HABATEJIBHOM M TBOPYECKOM JAEATENBHOCTH, 4 TAaKXE INOHUMAaHUs HMH
CMBICJIa OCHOBHBIX HAy4YHBIX MOHSATHUM W 3aKOHOB, B3aUMOCBSI3M MEXKJIY HUMH,
dbopMupoBaHUS MPEACTABICHUIN O €CTECTBEHHOHAYYHON KapTUHE MUPA;



- pa3BUTHE MHTEIUICKTYyaJIbHOM cdepbl (OCHOB JIOTUYECKOTO, 3HAKOBO-
CUMBOJIMYECKOT0, aITOPUTMUUECKOTO U KPUTUUYECKOTO MBIIUICHUS]) U KOTHUTUBHBIX
poIeccoB (YMEHHE KOPPEKTHO BECTH IJUCKYCCHIO, CPaBHUBATh U aHAJIU3UPOBATH,
o000maTe MW CHUCTEMAaTU3UPOBATh JaHHbBIE, JelaTh BBIBOJIbI, IOCJIEIOBATEIHHO
u3JjaraTh MaTepuann);

- pa3BUTHE CMIOCOOHOCTH K HECTAaHJAAPTHBIM PEIICHUSIM, TPOCTPAHCTBEHHOTO 1
TBOPYECKOT'0 BOOOPAKECHHUS;

- (hOpMHUPOBAHHUE ACTETUUYECKOTO BOCHIPUATHS OKPYKAIOIIETO MHpa, Pa3BUTHE
YMEHHMM  TpeoOpa3oBbIBaTh  00pa30BaTEIbHYI  Cpely  IMOJ  COOCTBEHHBIC
HCCIEO0BATEIBCKHUE 3a/1a4H;

- pa3BUTHE yMEHUW apryMEHTHUPOBAHO OOOCHOBBIBATH W  OTCTaWBATh
BBICKA3aHHOE CYXICHUE, OLICHUBATh U IIPUHUMATh CYKICHUS APYTUX;

- pa3BUTUE MHTEIUICKTyalbHOM cdepbl U KOTHUTUBHBIX MPOIECCOB,
dhopMupOBaHUE KPUTUUECKOTO MBIILJICHUS;

- COBEpIICHCTBOBAHWE KOMMYHUKATHUBHBIX HABBIKOB, OOYyYalOIIMXCS C
aKIICHTOM Ha HAy4YHBIA U JIEJIOBOM CTUJIb OOIICHUS;

- popMupoOBaHUE 3I0POBHECOEPETAIOIET0 CTHIIS TOBEJCHUS 00yJarOIUXCs;

Bocnumamenwuwie:

- MOTHBalMsi K BbIOOPY HMHXXEHEpPHBIX  MpodeccHil, OBIAJECHUIO
TE€XHOJIOTMUECKUMU KOMIIETEHUUSMU B PA3JIMYHBIX 00JacTsIX (yHIaMEeHTaIbHOU
HAyKU U TEXHHUKH, CO3/IaHHE YCTAHOBOK MHHOBALIMOHHOT'O MOBE/ICHHUS;

- TOJJIepXKa JUYHOCTHOTO U MPO(PECCHOHAIBHOIO CaMOOIPEIEIICHNUS;

- BOCIUTaHHE OEpPEeKHOTO OTHONICHHS K >KMBOW MPHUPOAE POJHOTO Kpas,
noOyKJIeHNE K YyYacCTHIO B MPAKTHUECKON NEATEIHHOCTH MO OXpaHe OKpYKarolen
Cpensbl;

- (opmupoBaHHE TyXOBHO-HPABCTBEHHBIX KAayeCTB COIMAJIBHO aKTUBHOMU
JUYHOCTH, BOCIUTAHUE TPYAOTOOUs, HMHUIMATUBHOCTH W HACTOMYMBOCTH B
IIPEOJOJIEHUN TPYAHOCTEM;

- cozericTBre (hOPMHUPOBAHUIO OIArONPUSITHOTO MCUXOJOTUYECKOTO KIMMaTa B
rpynne, BOCIUTAHUIO TOJIEPAHTHOT'O OTHOIIECHMS, CO3HAHUS, [IOBEICHHUS;

- BOCIIUTaHUE YMEHUs padoTaTh B rpyIie, GoOpMUPOBAHUE KYJIbTYPbl OOLICHHUS
Y BEJCHUS JUajiora.

OTtimyuTeIbHbIE 0COOEHHOCTH U HOBH3HA NPOrPaMMBbI:

HoBu3Ha nporpamMmsbl 3aKIr04aeTCsl B MHTETPUPOBAHUU COJEP>KAHMS, METOOB
oOydyeHHsi W  00pa3oBaTeNbHOW  Cpefbl, OOCECIEUYHMBAIONIME  PACIIMPECHHBIC
BO3MOYXHOCTH JUJIS IETE€N U MOJIOJIEKHU B TIOJYYEHUH 3HAHUS U3 Pa3Iu4HbIX 00JacTei
HAyKU U TEXHUKU B MHTEpAKTUBHOH (hopme: «VccrnenoBate — JleiicTBoBaTh — 3HATh —
YMeThby.



OOpa3oBartenbHas IporpaMMa HHTETPUPYET B ceO€ JOCTHIKEHUS COBPEMEHHBIX
HaIpaBJICHUN HAyKW M TEXHUKHA B 00JIACTH OWOJIOTHH, SKOJIOTUU M XUMHUHU. B Xome
OCBOCHMSI TPOTPaMMBI  ydyalllWiecss IOoJlydaT HOBBICE 3HAaHWA B 00JacTH
OMOMOHUTOPHUHTAa OWOIIEHO30B, pPA0OTBI C TECT-CUCTEMaMH, OCBOSAT METOMIbI
aHAIMTHYECKOW XMMHUH, HaydaTcs ITUIAHMPOBAaTh W PEaM30BBIBATH KOHKPETHHIE
UCCJIeI0BATENhCKHUE U MPUKIIAAHbIC 3a7a4i, TOHUMATh POJIb HAYYHBIX UCCIEI0OBAHUN
B COBPEMEHHOM MHUPE U 3HAYUMOCTh MEXIYHAPOJHOIO COTPYJAHUYECTBA,
MPUOOPETYT MPAKTUYECKHUE HABBIKM PA0OTHI Ha Pa3IMYHBIX BUJAX COBPEMEHHOTO
00opy0oBaHUs (CIIEKTPOMETP, CBETOBOM MHKPOCKOIL, MUKPOTOM).

OTnUuuTeTFHBIMU OCOOCHHOCTSMHE MPOTPAMMBI SIBJISIETCS TO, YTO OHA!

- Oasupyercss Ha TmpaBe BbIOOpa OOyYaOMIMMCS  HWHAWBUAYaJIbHOM
TPACKTOPUH OOYUYEHHS IO NPOrpaMMe B CUCTEME JIONOJIHUTEILHOTO 00pa30BaHus, C
1Eebl0 (POPMUPOBAHUSL TOW CHCTEMBI JOCTHKEHUN 0O0yYaroluxcsi, Kotopas Oyner
YAOBIIETBOPSATH 3alpOCaM CEMbU U OOIIIECTBA;

- OCHOBaHa Ha MPHUHIIUIE MOJETUPOBAHUSI MOTHBUPYIOIIEH MHTEPAKTHBHOM
o0pa30oBaTeIbHON Cpebl TMOJ] KOHKPETHBIE Y4YEOHBIE 3a/ladyd C HMCIOJb30BaHHUEM
o0pa30BaTeIbHBIX KEWC-TEXHOJOTHA W TPOEKTHOTO0 METoja OOydYeHUs W JAPYTHX
00pa30BaTeIbHBIX TEXHOJOTHUAX HOBOTO TIOKOJICHUS;

- HampamJeHa HAa pa3BUTHE y OOYYAIOMUXCS YCTOWYMBOTO HHTEpeca K
WHTEJIEKTYaJbHBIM ~ COPEBHOBAHUSIM, OJUMIIMAIHOMY JIBIDKCHHIO, OCBOEHUIO
COBPEMEHHBIX TEXHOJOTUM, MPOEKTHON AESITENIbHOCTH, MPAKTUYECKUX HAaBBIKOB B
n30paHHOM 00pa3oBaTEIbHON 00J1aCTH;

- o0OecrieuynBaeT BBIOOP OOYYAOITUMHUCS COOCTBEHHBIX 0Opa3oBaTEIbHBIX
TpPaeKTOpUii B 0Opa30BATENbHBIX OOBEIMHEHUSX (KBAaHTYMax) ISl TOCTHIKEHUS
€CTECTBEHHOHAYYHBIX TUCIUTUIINH U MOJTYYEHUS TEXHUIECKUX KOMIICTCHITHI;

- obecreunBaeT MOJICTUPOBAHKE JIMYHOTO 00Pa30BATEIILHOTO TIPOCTPAHCTRA,
oOydJaromierocsi B  TpeX «TOpPU30HTAX» (OTHOCHUTEIBHO  CaMOCTOSTEIbHBIX
MPOCTPAHCTBAX): y4uyeOHOM, 00pa3oBaTeNbHO-PEPICKCUBHOM U COLUAJIBHO-
MPAKTUYECKOM;

- obecreunBaeT BKIIOYEHHE B pabOTy BCEX YYaCTHHKOB OOpPa30BaTEIIBHOTO
mpoiiecca  mejarora, 0oOydYaronuxcs, MEHTOPOB, HAy4YHBIX KOHCYJBTAaHTOB,
WHKXCHEPOB;

- TpeaycMaTpuBaeT WHIWBUIYAIbHBIA TIOAXOM, ITOCKONBKY TIEAaror B
y4eOHOM OOBEAMHEHUH BBICTYNAeT KaK HACTaBHUK (ThIOTOP), OpraHU3aTop,
KOHCYJIbTAHT, MOJIEPATOP.

YpoBenb nporpamMmmsl (MoayJs): Jluaus 1 — yrimyOneHHbIN MOTYJTb

Bo3pact o0yyamommxcsi, y4acTBYOIIMX B Ppeajn3alud MPOrpaMMmbl
(moayas): 12-18 ner.



Conepxanue 1 00beM CTAPTOBBIX 3HAHUI, HEOOXOAMMBIX /IJI1 HAYAJIbHOTO
ITana OCBOEHUS MPOrpamMmbl (MOYJIs1): 3HAHUS IO OMOJIOTUM U XUMUU B 00beme 7
KJIACCOB, 3HAHUS BBOJHOT'O MOYJISl TPOTPaAMMBI.

Cpoxk peanu3anuu nporpamMmbl (MoayJisi): 3 Mecsua

O0bem nporpamMmmbl (MoayJist): 72 yaca

Pexxum 3aHATHI: 2 pa3a B HEACIIO 1O 2 aKaJEMAYECKUX Yaca.

@opMbl OpraHu3anum y4eOHoii J1eATeJTbHOCTH: KOMOMHUPOBAHHbBIC 3aHSTHS,
BKJIIOYAIOIINE WHIAMBUIYAIbHYIO (MCCIEOBATEeNIbCKass W/WIA KOHCTPYKTOPCKas
pabora, scce, JOKIAM, Mpe3eHTanus), GPOHTATBHYIO (PKCIEPUMEHT, CHHXPOHHAs
paboTa TmMOJ yOpaBJICHHEM IIeJarora) W TPYIIOBYI0 paldoTy OOydYarommxcs
(IpoeKTHAas JeATEeIbHOCTb, KPYTJIbIM CTOM).

@®opMbl NpoBeeHUs 3aHATHI (BUIBI 3aHATHI) M OpraHU3alld y4yeOHOUH
JEATENBHOCTH 110 OCBOCHHIO COJIEp KaHUsl 0Opa30BaHuUsA:

- TEOpeTHYECKHE 3aHsITUs (JICKUUH, CEMHUHApHI, ABpUCTHYECKas Oecena,
JTUAKTHIEeCKast UTpa);

- TPaKTUYECKHUE 3aHTH (MpaKTHUEeCKHe padoThl, TabopaTopHbie paboTHhI);

- camocTofATeNbHasg padoTa (COCTaBlIeHWE TEeMATUYECKUX MOPT(OINO, TOATOTOBKA
JIOKJIQJIOB, TIPE3CHTAIUH ).

OOpa3oBaTesibHbIN MPOIECC CTPOUTCS HA MPUHIUIIAX «OOYUYEHHE Yepe3 Urpy»,
«o0yueHune Kak OTKPBITHE», «00yUeHHEe KaK UCCIEA0BAHKE), «BOBICUEHHUE B MPOIECC
MO3HAHUS» U KKOHCTPYUPOBAHHUE CBOETO OYAYIIETO.

KosmuecTtBo o0yuaromuxcs B rpynme: 10-12 yenosek.

[Iporuo3upyemsie pe3yabTaThl H CIOCOOBI X MPOBEPKHU

[Ipy ocBOCHMM OTIOJHUTEIHLHOW 0O0IIE00pa30BaTEIHLHON OOIIEPa3BUBAIOIICH
MpOrpaMMbl B TIOJIHOM 00BeMe y oOOydarmmxcs (GOPMUPYETCS] COBOKYMHOCTH
3HAHWA, yYMEHUWH, HAaBBIKOB, JMYHOCTHBIX KA4eCTB, KOMIETEHIUMH, JIUYHOCTHBIX,
METaIpeAMETHBIX ¥ MPEIMETHBIX PE3YIhTATOB:

MexXHO102uYecKue KOMnemeHyuu:
- 3HaHUE OCHOB OWOMOHHMTOPHHTA, OCHOBHBIX METOJIOB W HWHCTPYMEHTapHs
HAyYHOT'O MCCJICIOBAHMS;
- yYMEHHUE aHAIUTUYECKH OOOCHOBBIBAThH M PEIIATh MPAKTUYECKUE 3aJlayd B 00JIacTU
DKOJIOTHH U OMOXUMMHU;
- OJKCIEPUMEHTHPOBAHWE, UCCIICIOBAHNE U TTOTIOJHEHNE 3SHAHW;
- CHCTEMHOE MBIIUICHUE (MBIILICHUE U TIO3HAHUE);
- OCHOBBI KOHCTPYHMPOBAHUS, IPOCKTUPOBAHMS, MPOU3BOACTBA, MPUMEHEHUS
npoayKTa (cucTeM, pe3ylibTara MCCIENOBaHUA) B KOHTEKCTE TMPOU3BOJICTBA,
OOIIECTBA U OKPYIKAIOIIEH CPEJIbI;



- paboTa B KOMaH/€ ¥ KOMMYHHUKAITUS WIN JHIYHOCTHBIE KA4eCTBA MCCIEA0BATENS U
KOMMYHUKAIIHSL.

HaBbiku HeoOxonuMbie B mpakTudeckoil nesitenbHocTu (hardskills): pabora c
npubopamMu U 000pYyJIOBaHHWEM, CIOCOOHOCTh  TMPUMEHSATH  COBPEMEHHBIC
HKCIIEPUMEHTAIbHBIE METOJIBI PAaObOTHI C OMOJIIOTHUYECKUMHU OOBEKTaMU B TOJIEBBIX U
71a00paTOPHBIX YCIOBUSAX, HABBIKH PAOOTHI C COBPEMEHHBIM OOOpYJIOBAaHHEM U
npudopamu.

YMmenus, HeoOXOMUMbIE NJIsl YJacTHs B KOJUISKTHBHBIX MPOEKTaX M JKW3HU B
cormuyme (softskills): paborarb coBmMecTHO, OpaTh Ha ce0si OTBETCTBEHHOCTb,
BBITIOJTHATH OTPECIICHHYIO POJIb B KOMAaHIHOW paboTe, MOMOTaTh W COYYyBCTBOBAThH
JIPYTUM, CTaBUTh KOMaHIHBIC 3aJaud, IUTAHUPOBATh HWHIUBHIYAIbHYIO H
KOJUICKTUBHYIO paboTy.

JIuunocmmusie pezyromamaor:

- 3HaHUE OCHOBHBIX OCOOEHHOCTEM €CTECTBEHHBIX HAayK, METOJOB HU3Y4YEHUS
npUPOBI (IKOMOHUTOPHUHT);

- peanu3aius yCTaHOBOK IIEHHOCTHOTO OTHOIIEHUS K TPUPOJIE;

- pa3BUTHE IMO3HABATECIILHOIO WHTEpPECa W MOTHBOB, HAIPABJICHHBIX HAa H3Y4YCHHUE
YKUBOW TIPHPOBI; HHTEJUICKTYaJIbHBIX YMEHHUH (JOKa3bIBaTh, CTPOUTH PACCYKIICHUS,
aHAJIM3UPOBATh, CPABHUBATH, JCJIaTh BBIBOJIBI); 3CTCTHUECKOE OTHOIICHHUE K YKUBBIM
00BEKTaM.

Memanpeomemmnuvle pe3yiomamol:

- pa3BUTHE HCCIIEIOBATEIHCKUX HABBIKOB JCSATEIBHOCTH;
- pa3BUTHE YMEHHS pabOTaTh ¢ pa3HBIMU UCTOYHUKAMHU HH(POPMAIIHH;
- TPOBOJHUTH MPOCTEHUIIINE UCCIICTOBAHMS, HAOIIOATh U IeJIaTh BEIBOJIBI.

Ilpeomemmnuie pezyromamot:

B nmo3naBarenbHOM (MHTEILICKTYJIBHOM) cdepe:
- BBIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB PAa3HBIX THUIIOB MOYB;
- wiaccupukanus — OMNpPEACICHUe TMPUHAJICKHOCTH OHOJIOTHYECKIX OOBEKTOB
(MHUKpPOOPTaHU3MOB) K ONPEEICHHON CUCTEMAaTUYECKON TpyIIIIE;
- OOBSICHEHHE pOJIM OWOJIOTHH, XUMHUU, (PU3UKHU, Treorpaduyd B MPAKTUICCKOU
NESTENBbHOCTU JIIOJICH; MecTa W POJM 4YelIOBeKa B MPUPOJE; POIU Pa3IUYHBIX
OpraHU3MOB B HW3HMU YEJIOBEKA; 3HA4YCHHUs OWOpa3HOOOpasusi Il COXpaHEHHS
ouocdepsr,
- OmucaHue COOCTBEHHBIX HAOJIOJCHWA WM ONBITOB, pa3inyaTh B HUX IIETb,
YCIJIOBHSI IIPOBEJICHUS 1 TIOJYYCHHBIC PE3YJIBTATHI.

B 1ieHHOCTHO-OpHEeHTaIIMOHHOH cdepe:
- 3HAHHE OCHOBHBIX MPABUJI TIOBEACHUS B IPUPO/IC;
- aHaJu3 U OIICHKA MOCJIE/ICTBUM JIEATEILHOCTH Y€JIOBEKa B MIPUPO/IE.

B cepe TpynoBoii 1eaTenbHOCTH:



- 3HaHWE U COONI0AEHUE NPaBUI PadOTHl B XUMHUYECKOW JJaO0OpaTOpuu;
- cO0III0/IeHHe MPaBWII padOTHl ¢ OMOJIOTMYECKUMU MPUOOpPAMU U MHCTPYMEHTAMHU,
XUMUYECKUMU PEaKTUBAMH.

®opmbl 00y4eHHsI: OYHAs, C DJIEMEHTAMH JTUCTAHIIMOHHOTO OOyYEHHUS.

Mertonosioruveckasi 0asza:

- cuctemMHo-AesATenbHOCTHRIA Toaxoa (A.I'. AcmonoB, O.A. KapabanoBa u jp.),
OCHOBaHHBIH Ha TeopeThueckux mnoyioxkeHusx koHuenuuu JI.C. Beirorckoro,
A.H. JleontseBa, /[.b. Dnbkonnna, I1.5. 'anenepuna, 3anoxeHHbii B DenepanbHbIe
rOCyJapCTBEHHbIE  00pa3oBaTeNibHbIE  CTaHAAPTHl  HOBOTO  TMOKOJEHUS U
OPUEHTUPOBAHHBIM Ha MPAKTUYECKYI0 Y4eOHO-TIO3HABATEIbHYIO JIESTEIbHOCTh
oOyyarommxcs, dbopmMupoBaHue MOIPacTarOIIEro MOKOJICHUS Kak
WHTEJUICEKTYaJTbHOTO,  MOTHMBHPOBAHHOTO Ha  MNPUOOpPETEHWE U  PA3BUTUE
KOMIIETEHTHOCTH, HAYYHO-TEXHUYECKOE TBOPUECTBO;

- koHuenuus «TexHochepa obOpazoBaTenbHOro yupexaeHus» (A.I'. AcMonos,
N.N. Kanuna, I1./]. PabunoBuy);

- TMPUHIUIBI KOHBEPIreHTHOTO €CTECTBEHHOHAYUYHOI'O0 M MHXKEHEPHOI0 00pa3oBaHUs
(M.B. KoBanbuyk);

- TPUHIUITBEI CMEIIAHHOTO U aJJalTUBHOTO O0YYECHMUS;

- MexayHapoansie nHUIMATHBEI MINT (MaTemaTuka, nHGOpMATHKA, €CTECTBEHHBIE
Hayku U TexHuka), STEM (Hayka, TEeXHOJOTHS, HHKEHEPHOE JeNI0, MaTeMaTHKa),
NBIC (uH(pOpMAaIMOHHO-KOMMYHHKAIIMOHHBIC, OWO-, HAHO- M KOTHUTHBHBIC
texnosnorun), FabLab, TechShop, Museum of Science (My3eii Hayku) u apyrue
(European Society for Engineering Education, International Federation of
Engineering Education Societies u ap.);

- MpakTUKa TOJTOTOBKH CHEIUATUCTOB B cdepe BBICOKOMPOU3BOJIUTEIBHBIX U
pacnpeneneHHbix Berunciennii (A.Il. Adanacbes u np.);

- cBoj mpaBwi To ympaBieHuto mpoektramu PMBOK® (Project Management
Institute).

Metoabl o0yuyeHusi: CIOBECHbIE (YCTHOE M3JIOXKEHUE, Oecena, OoObsICHEHUE,
aHaNIM3 TEKCTa, aHalu3 CTPYKTYpbl), HarisgHble (MOKa3 BHJIEOMATEPHAIOB,
WUTIOCTpAllUid, NpUEeMOB paldoThl Ha 00OpyIOBaHWHM, HaOMIOJEHUE, padoTa 1o
oOpa3sily), mpakTH4eckue (TPEHUHT, TPEHUPOBOYHbBIC YIPAKHEHUS, TaOOpATOPHBIE U
MPaKTUYECKHEe PaboThI).

@opmMbl MOABEIEHUS UTOTOB PeaIN3alMU JONOJHUTEIbHOH MPOrpaMMbI:
y4acTUE BO BHYTPEHHUX MeponpusaTusax TexHonapka, MyHUIIUIAIbHBIX U 00JACTHBIX
MEpONPUATUSAX, 3allUTa TMPOEKTa U CO3JaHUE MPOTOTUNA WU TPYIMIOBBIC
COPEBHOBAHMUSI, a TAKXKe ydacTue B copeBHOBaHUsAX JuniorSkills, Onumnuane HTU.



II1. Y4eOHbIi u1aH

No KomnuectBo yacoB no Busiam | KoHTposb
- Haspanue Momyist /pasiena, TeMbl 3aHATHN (4acoB)
/11
Bcero | Teopus | Ilpaktuka
1 2 3 4 5 6
1. Beeoenue ¢ oopazosamenvhyio 2 1 1
npozpammy, mexHuKa
oezonacnocmu.
2. Cospemennvie npooniemol 6 6
ouonocuu u xumuu
3. Memoouka uccnedosanus 10 5 5
4. Xumuueckue acnekmul IK0102UU 11 8 3
5. Xapmus nous 11 11
6. Dnepzoighhexmuenviit mup 11 11
7. Hupamuoa numanusn 11 11
8. 3ona 6audcatinezo pazsumus 7 7
9. Hmozu 66001020 Mooy 3 3
Ntoro no moaymto 72 20 49 3

IV. Conep:xanue nzyuaemMoro Kypca

1. BBenenue Cogpemennvie npoonemul ouonocuu u xumuu (6 4acon)

Teopernyeckoe 3ansTue (6 yacoB): MHCTpyKTax Mo TEXHUKE OE30MaCHOCTH.
CoBpeMeHHBIC HCCleIoBaHUs B oOjacTh OWojoruu, oTMedeHHble HoOemeBckumu
npemusimu. CoBpeMEHHBIE HCCIEOBaHUST B OOJACTH XHUMHH, OTMEYCHHbBIC
HobeneBckumu MIPEMUSIMH. buosnepreruxka. Hanpasnenus pa3BUTUA
OMOOpPraHNYECKOM XUMHH B XX BEKE.

2. Tema Memoouka uccneoosarnus (12 4acoB)

Teopernueckoe 3ansTue (6 yacoB): Meroauka HCCIEIOBaHUS W METOBI
UCCIIeIOBAHUSI. DKCIIEPUMEHT B MCCJICIOBAHUU APKTHKHU.

[IpakTudeckoe 3ansTue (6 4acoB):

[Ipaktuueckas pabora 1: MonaenupoBaHue B  €CTECTBEHHOHAYYHOM
UCCIIEJIOBAHUH.

[Ipaktuyeckas pabora 2: WHaykuus U JOeAyKIuss B €CTECTBEHHOHAYYHOM
UCCIIEJOBAHUH.

[Ipaktuueckas pabora 3: Kiaccuduxamuss B €CTECTBEHHOHAYYHOM
UCCIIEJOBAHUH.

[Tpaktuueckas padota 4: [IpoGiemsbl nccaea0BaHNS APKTUIECKOTO PETHOHA

[Ipaktuueckas pabora 5: VcciemoBaHue Ha3eMHBIX, BOIHBIX, MOPCKUX H
ypOaHUCTUYECKUX IKOCUCTEM.

[Ipaktuueckas padora 6: OnpeneneHne METOA0B UCCIEAOBaHUS.

3. Tema Xumuueckue acnexkmot 3ko10cuu (9 4acoB)



Teopetuueckoe 3ansTue (8 4acoB): AYTIKOJOTMUYECKUE TMOHSATUS U 3aKOHBI.
JemMakosorusi: skojorust nonysiuii. CHHAKOJIOTHS: MIPEIMET U OCHOBHBIE OOBEKTHI
u3yueHusi. OCHOBBI DKOJIOTHUHU YETOBEKA.

[IpakTuueckoe 3anstue (1 gac):

[Ipaktuueckas pabora 14: pemieHUE KOHTEKCTHBIX, CHUTYal[MOHHBIX W
MEXIPEeIMETHBIX 3a7a4 «PyKkoTBOpHbIE sibD», «KUCHbIE Ci1e3bl 00IaKOBY.

4. Tema Xapmusa noue (11 gacon)

[Tpaktuueckoe 3anstue (11 yacon):

[IpakTrueckas pabota (CocTaBieHHE Mpe3eHTaIHi) 15:

OO6pa3oBaHue, cocTaB U CBOWMCTBA moyB. [louBeHHbIC TUIIBI U 30HBI. BiusHue
JIECOXO3MCTBEHHBIX MEPONPUATHII Ha TTouBY. buopekynsruBanms mous. PazpaboTka
JEI0BOU UTPBI «XapTHUs ITOYBY.

JlabopatopHas padota 6: «Coaep:kaHue rymyca B IOYBE.

5. Tema Iuepeorghgpexmuenviit mup (11 yacos)

[Tpaktrnueckoe 3anstue (11 yacos):

[IpakTrueckas pabota (cocTaBieHHe Mpe3eHTanuii) 16:

DKOJIOTUYECKOE JTMAarHOCTUPOBAaHME M MOHUTOpHHT. [lokaszarenn u MeTombl
OLICHKH SKOJIOTMUYECKOTr0 CTOSHMSI MpHUpOAHOM cpenbl. [Iporpamuoe oOecrieueHue
sKoAuarHocTuku. Kocmudeckue MeTOAbl B HMCCIEIOBAHHUU COCTOSHUSI SKOCHCTEM.
Pa3paboTka nenoBoit urpsel « JHeprodPGeKTUBHBIA MUPY.

Jlabopatopnasi pabora 7: «BHOMOHHTOPUHT C TOMOIIBIO TeorpaduyecKux
UH(OPMAITMOHHBIX CHCTEM.

6. Tema Ilupamuoa numanusn (13 yacon)

[IpakTuueckoe 3ansitue (10 yacos):

[IpakTrueckas padoTta (CocTaBieHHE Mpe3eHTauii) 17:

buoxumus GenkoB. buoxumus yriieBonoB. buoxumus nunuoB. ButamMuHbI.
['opmonbl. ®epmenThl. PazpaboTka nenoBoit urpsl «KynbTypa nuTaHus.

JlabopaTopHas pabora 8: «KonuyecTBeHHOE OIpeAesieHue caxapoBy.

JlabopatopHas pabota 9: «BbiaeneHue yrieBooB.

Jlabopatopnas pabora 10: «KauecTBeHHbIE peaKI[uy Ha JIUIHUIBI U OCTTKI.

7. Tema 3ona oauscaiimezo pazeumus (7 4acoB)

[IpakTtyeckoe 3aHsTHE (IUCKYCCHUs, KpyIJibld crtosn mo Temam) (7 4YacoB):
Ananmu3z pabotel B rpymme. CrnocoObl pemieHus TpoOieM u  KOH(IUKTOB.
DOMOLMOHAJIBHBIA HWHTEIUIEKT. MoTuBamuss K pabore. OpaTopckoe MacTepCTBO.
Camoo0pa3zoBanue. Pa3Butue naMsTu.

8. Tema Umozu 6a306020 y2nyonennozo mooyasa (3 4aca).

PellieHrie KOHTEKCTHBIX, MEXIPEAMETHBIX, CHUTYaIIMOHHBIX 3a7ay. TecTOBBIii
KOHTPOJIb.
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V. Komiuiekc OPraHmM3allMOHHO-NIECTATOTHIECCKHUX yC.]IOBI/Iﬁ

5.1. Kanennapublii y4eOHbIl rpauk, BKINYAKIIAA Mecsl, 4YHCJIO,
dbopMmy mnpoBeneHuss 3aHATHHA, KOJUYECTBO 4YACOB 3aHATHS, TeMy, MeCTO
NpoBe/lecHUsl 3aHATHS B COOTBETCTBHM € KAJEHJAAPHBIMHM [aTaMM TeKYIIero
yueOHoro roja (npuioxernue 1 k nporpamme).

5.2. PecypcHoe o0ecnieueHHue MpOrpaMmbl

[Iporpamma peanusyercs Ha Oaze 'AYIOMO «MOIJIO «Jlammanaus» B
000py1I0BaHHBIX y4eOHBIX MIOMEILICHUSAX, na0opaTopusXx, nexax u
CHEeIUAIM3UPOBAHHBIX 30HAX JIETCKOro TexHomnapka «KBantopuym».

YyeOHble TOMENICHUS BKIIOYAIOT: JIGKTOpUH, Y4eOHYIO0 ayJUTOpHIO,
nabopaToputo, 1exX. YueOHble OMEIIEHNUS] YKOMIUIEKTOBAHbI CIIEIUaIbHON MeOebIo,
MO3BOJISIONIEH  M3MEHATh  O0pa3oBaTeIbHOE  IMPOCTPAHCTBO  (JOIMycKaercs
nepecTaHoBKa MebOenu 1moJ; yueOHble 3a7aun), 000pyI0BaHbl OCBEIIEHUEM PabOvMX
MECT, UMEIOT 30HBI JUIsl XpAaHEHUs TEXHOJIOTMYECKHX MOJyJied W 000pyIOBaHUS,
MIPETYCMOTPEHBI MOJIYJIHM JJIsi XpaHCHHsI JIMYHBIX Bemed W paboT oO0ydarommxcs,
IIPOBE/ICHA CHUCTEMa OJJIEKTPOIUTAHUSA C 3a3€MIICHHEM, MECTaMM [UIsl 3apsiaKu
ANEKTPOOOOPYI0BAHUS U TAJKETOB, CUCTEMa BojlocHa0xeHust, Wi-Fi.

CpeacrBa o0yuyeHuss 1 MHPOPMALMOHHBbIE PeCypcChI:

- mnedartHble (YyUeOHUKHU U yueOHBbIE MOCOOUS, KHUTH JIJII YTCHUS, XPECTOMATHUH,
pabouune TeTpajiy, aTiaackl, pa3gaTOYHbIA MaTepHal);

- 3JIEKTPOHHbIE 00pa3oBaTEIbHbIE pecypchl (oOpazoBaTenbHBIC
MyJIbTUMEIUMHBIE  YYCOHWKH, CETeBbIe  OOpa30oBaTeIbHBIE  PECYPCHI,
MYJIbTHMEIUIHBIC YHUBEPCATbHBIC YHITUKIIOTIC/IHHN );

- ayJIMOBHU3YyaJIbHBIC (cmaitnpl, cnaiia-QpuibMsl, oOpazoBaTeIbHbIE
BUJIeOParMeHThl U BUACOPMIbMBI HA ITU(DPOBBIX HOCUTEIISX);

- HarJSIHBbIE TUTOCKOCTHBIE (TUTAKaThl, KapThl HACTEHHBIC, WJUTFOCTPAINH
HACTEHHBIC, MATHUTHBIE IOCKH);

- JIEMOHCTpAIMOHHEIE (TepOapum, MyJIS KU, MAKEeThl, CTEHIbI, MOJICITH B pa3pese,
MOJIEJIN IEMOHCTPAIIMOHHBIE);

- TpeHaXEPbI (MYJTbTUMETUNHBIE TECTHI).

Jlist peanuzanuu mporpaMMbl HCIOJIB3YETCS COBPEMEHHOE 00OpyI0oBaHUE U
u3MeputTenabHbie TpUOOPHl. DYHKIHMOHAIBHBIE MOy JA0OpAaTOpUl M  IIEXOB
JETCKOTo TexHomnapka «KBaHTopuyM» OpHUEHTHUPOBAHBI HA UHANBUIYAIBbHYIO PaOOTy
oOydJarmuxcs U padoTy B TpyIIax, OJHAKO MPETyCMOTPEHA BO3MOXXHOCTb W IS
(GpOHTANBEHOTO TpeACTaBICHUS WHGOPMAIMK, TPOBEICHUS JIEMOHCTPAIIMOHHBIX
HKCIIEPUMEHTOB ¥ KOHTPOJIS 3HAHUM.

KaOuHer, ocHallleHHbI KOMNbIOTEpHOW TexHUKOH, He MmeHee | IIK Ha 2
YYEHUKOB.
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https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%B5%D1%81%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%B5%D1%81%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B0%D0%B9%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B0%D0%B9%D0%B4

Pexomenayemoe yueOHoe o0opyaoBanue (Ha rpynny u3 12 yesnoBek)

OcHOBHOe 000pY/I0BaHNE H MATEPHAJIbI KoJ1-Bo En. uzm
OnTruecknii MUKpOCKOII LIT. 6
MukpoToM (CaHOYHBIN) IIT. 1
Tepmocrar IT. 1
JlabopatopHble Bechl IIT. 2
MarnuTHasi Melajika ¢ oJI0TPEBOM IIT. 2
HarpeBarenbHast InuTKa IIT. 2
CrnektpodoromeTp IIT. 1
IlenTpudyra HacrompHas IIT. 1
Xpomatorpad IIT. 2
CrnmpToBKa IT. 12
Yamka [leTpu cTekiisiHHAs HE CTEp. LIT. 100
Yamka [leTtpu mmactMaccoBas He CTep. IT. 100
[Tpobupku 10 ma yIL. 1
[TpoOupku 15 mu VII 1
[Tpobupxu 20 mi yII. 1
[TpoOupkm 5 M VI 1
Crakanbl 50 mi, 100 mu Tepmo yII. 50
banouku 7151 06pa3oOB ¢ KPHIIKAMU T 100
[Tpobupka kormueckas Ne 12,5; 14,5; 16; 19 IIT. 100
banku 1 peaktuBoB Ha 250 mu1, 500 ma T 50
banku a1t peaktuBoB Ha 250 M T 50
Boponka creknsiHHas auamerp 90 MM IIT. 30
BrinmapurenbHas yaiika LIT. 10
Konba koamgeckas 100 mi, 250 Mo TIIT. 10
Mepasbie kon0b1 50 mut, 100 M, 250 i IIT. 40
Mepubie nuuaapsl 250 mi, 500 M IIIT. 20
Boponka bproxuepa 120 mm, 90 MM IT. 10
bropetka IIT. 10
Konba bynzena IIT. 5
MepHblil KyBIIKH 2,5 11 IT. 5
MepHblid KyBIIUH 5 11 IIT. 6
Kanuctper 2; 5; 10 1 IIT. 2
3akuM JIJ1s1 TPOOHPOK IIT. 10
Iunue! gis Turenei IT. 5
Turenp HU3KUMI LIT. 6
CripuHIIOBKa IT. 8
BrOKC BBICOKMI M HU3KHI LIT. 10
[Tunetka Mopa IIT. 10
YacoBoe cTek1o IT. 10
dapdopoBas CTynKa ¢ MeCTUKOM 10
Kanumnsiper k CPb yII. 50
IInHIIET ¢ MIOCKUMH KOHIIAMH IIT. 10
[Tunner npsimoit 160MM (aHATOMHYECKUT) IIT. 15
CTexJIsIHHBIC MAJTOYKHU 30
AcbecToBas ceTka IIT. 5
KanenpHuia-go3arop n/m IIT. 6
ByTbLIb 17151 peakTUBOB IIT. 1
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[Tpoknagka s konosl byrzena 60-120mMm IT.
PeakTuBbl 00111€r0 HA3HAYEHUS KOMIUIEK 1
T
MarnuTtHasi MapKepHas JocKa LIT.
OaunyapT IIT. 1
bymara s paumyapra IT. 10
Hab6op mapkepos s 6eroii Jocku YIaKOBK 2
a
NupopmaninoHHO-MeTOAUYECKOE O0ecTeueHne
Nel HasBanue ®opmel | Texnostorn | Meroasi | Bosmoskubiii | Texnuye dopma
n/| pasgena, opraHus | npueMbl | IWIAKTHYECK | CKoOe No/IBeIeHMSI
n TeMblI alMd | OPraHM3all | OPraHu3and | Uil MaTepuasa | ocHAIle UTOTOB
y4eOHbI 1111 U 3aHATHH HHE
X 3aHATHI 3aHATUSA
3aHATHH
Beseoenue ¢ 9BPUCTUY | TEXHOJIOTHUSL |- HBPUCTUY |IPE3EHTALMS, |KOMIIBIOT |-
06pa3ogame 1 | €CKasd HpO6.TICNIHO eCKHit HaMsTKH 110 €p,
bHYIO Oecema |10 METO/T; TEXHUKE IIPOEKTO
npozpanmy, WM o0ydeHHsT |- MeETOoA 0e30IacHOCTH | P
JIEKLUS YCTHOI'O B
fMmexnuka U3TIOKEHUS; | J1abopaTtopun
oe3onacnocm
u
1| Cospemennsr |nekuust | TEXHONOTHS | - Npe3eHTalusl | KOMITBIOT | -
e npooiemol pobIIeMHO PCHPONYKTHB cp,
OUONOUL U ro HbI MPOEKTO
JU— oOyueHus |- HACTHHO- p
MOMCKOBBIN
) | Memoouxa JIEKIMsl, | TeXHOJIOTHS |- MPE3CHTALUs, | KOMIIBIOT |-
uccnedoganu |TPAKTUY | TIPOOJIEMHO | MCCIeAoBaTelNl |MaMsITKH [0 | ep,
4 ecKast ro BCKHMI METOJl | OpPraHM3aly | [IPOEKTO
pabota |0Oy4eHMs, |-4aCTUUHO- uccresioBaren |p,
TEXHOJIOTHSL | [IOMCKOBBIA | bCKOU MOOWITHH
JIMYHOCTHO- | (B JIEATENFHOCTH | BIi KJTace
OPUETHTUPO |3aBUCUMOCTH |, MaTepUaIIbI
BaHHOT'O OT YPOBHS classroom.goo
oOy4yeHust | MOATOTOBKM | gle.com,
JICTCH) MHCTPYKIUH
K
J1a00paTOpHO
it pabote
3 | Xumuueckue |neKkuusi, | TEXHOJOTH |TIO3HABATENBH |TPE3CHTALMS, |KOMIIBIOT | pEIIeHHE
acheKmel MPaKTAY | g oe WHCTPYKIIMK | €p, MPOOJIEMHBIX
IKOTO2ULL eckast MpOGIIEMHO npoOJIeMHOe | K MPOEKTO | 3a/1a4
pabora, o W3JIOKEeHHe, | JlabopaTtopHo | p,
naboparo YaCTUYHO it pabore, MOOWITEH
pHas 00yueHus, IIOVICKOBBIA | TAKeT BIA
pabora | TEXHOIOTH | et HPOOJIEMHBIX | KJIAcC,
a TPCHUHT 3a1a4 XUMHYEC
JIMYHOCTHO KOE
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00opy0

OPUETHTUD BaHHUC
OBAaHHOTO
00y4eHHs
Xapmusn noue | neKUys, | TEXHOJOTH |HMCCIEOBATeN | MPE3EHTALMs, | KOMIBIO |COCTaBJICHUE
MPaKTUY | o BCKHI METOZL; | MHCTPYKIUMH | Tep, nopt¢ommo
eckast npobiiemuo | MCTOA K HPOEKTO
pabota, | ro KCHCOB, 71abopaTopHO | P,
TPEHUHT .
nabopar | oOydeHusl, it pabore, MOOWITh
opHast TEXHOJIOTH HaKeT HBI
pabora | s npOoOJIEMHBIX | KJIacc,
JIMYHOCTHO 3a1a4 XAMAYEC
- Koe
OPUETHTHUP 00opyo
OBAHHOTO BaHHE
00y4eHus
DHepzoighghex | nexums, | TEXHOJOTH | MCCIAENOBATe | MPE3CHTAIMS, | KOMIBIO | COCTaBJICHU
MUGHBLI MUP | TIPDAKTHY | 5T JI6CKUI WHCTPYKIIMH | TEp, e
eckast npoOJIEMHO | METO[, K MPOEKTO | mopThonno
pabota, | ro TPEHHUHT J1abopaTopHO | P,
nmabopar | oOy4eHwus, 1 pabore, MOOHITh
OpHast TEXHOJIOTH TaKeT HBII
pabora | s NpoOJIEMHBIX | KJace,
JIMYHOCTHO 3a1a4 XAMUYEC
- KOe
OPUETHTHP obopyo
OBAHHOT'O BaHHE
00yueHust
Iupamuoa JeKIMsl, | TEXHOJOTH | MUCCIIEZOBATe | MPE3SHTAIMS, | KOMIL., COCTaBIICHH
numanusn NpaKkTU4 | 5 JIbCKUI MHCTPYKIMH | TIPOEKTO | €
ecKast npoOJIEMHO | METOJ, K P nopt¢oano
pabora, | T0 TPEHHUHT 71ab0paTopHO | MOOWIIH
mabopar | oOydeHwus, 1 padore, HBIN
opHast TEXHOJIOTH TaKeT KJ1acc,
pabora | s MpPOOJIEMHBIX | XUMHUYEC
JIMYIHOCTHO 3ama4y Koe
- 00opy10
OPHUETHTHD BaHHE
OBAHHOT'O
00yJeHwHs
3ona JCKYCC | TIPOCKTHBIC | TPCHHHT, NPE3CHTAIMS, | KOMIIBIOT | IOATOTOBKA
onuxcaiimezo |4, TEXHOJIOTUH | TROPYECKasi | B3AMMOOLICHO | ep, Tpe3eHTaINH
pazeumus KPYTJIbIi pabora YHBIC JIUCTBI | IPOEKTO
CTOJI b
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8 | Hmozu TEOPETHY | TEXHOJIOTHSI | OTYET T10 TIaKkeT KOMIIBIOT | -
6600H020 €CKOE M | COTPYIHHYE |TIPOEKTY NpoOJIEMHBIX | €p,
Mooy TEXHUYEC |CTBA 3a1a4, TeCT TIPOEKTO

Koe P
COpPEBHO
BaHHUE

JInarnocTuka 3pPpeKTHBHOCTH 00pPa30BaATEJIbHOI0 MpoIecca.

OOpa3zoBaTenbHas Mporpamma JaeT BO3MOXKHOCTh KaXXAOMy OOydaromemycs
OBJIQZIETh BCEMHU 3asIBJICHHBIMH KOMIIETEHIIUSIMU U BBIIIOJIHUTH MPOEKTHYIO padoOTy 10
BBEIOpaHHOMY HAMPaBIICHUIO 00Pa30BaTEIHHOTO Kypca.

®opMoOli OTYETHOCTH SIBJSETCS] YCIENIHOE BBHIMOJIHEHHE BCEX MPAKTUYECKUX
3a7a4, a TakKe MOCJeAyIoas 3amuTa COOCTBEHHOTO MPOEKTa WU HCCIETO0BaHUS.
[To xemanuio  oOywaromierocs,  BO3MOXXHO,  pa3MEIICHHE  MPE3CHTalluu
pearM30BaHHOTO MM TPOEKTa Ha caiiTe JeTcKoro TexHomapka «KBanTopmym» s
KOHCTPYKTHUBHOTO aHanm3a co CTOPOHBI IPyTUX UCClIeIoBaTeNei.
http://kvantorium51.org

Buabl koHTpOJIA:

- BBOJHBINA, KOTOPBIA MPOBOAMUTCS TEpe]l HadajioM pabOThl U MpeTHA3HAUYCH
JUISL 3aKPETUIEHUS 3HAHUW, YMEHUN U HABBIKOB 110 ITPOMJICHHBIM TEMAaM;

- TEKYIIUH, POBOIUMBIN B X0J/I€ YI€OHOTO 3aHATUS U 3aKPEIUISIONINN 3HAHUS
110 TaHHOM TeMe;

- ITOTOBBIN, IPOBOIUMBIN ITOCJIE 3aBEPIICHUS BCEH yUeOHOUM MPOTpaMMEI.

@®opmMa NPOMEKYTOYHOM IMATHOCTMKM: AHKETUPOBaHHUE, coOeceoBaHUE,
TeMaTU4eCKOe MOPTQOIIHO.

B 0CHOBy NpOMEXyTOUHON AaTTECTALMU TOJIOKEHBI PE3YyJbTaTbl U METOIBI
OTCIIC)KMBAaHUA W  MEJArOrMYECKOM  JMArHOCTUKM  YCIIEIIHOCTH  OBJAJACHUS
OOy4YaIOIIMMUCS COJIEPKaHUEM TIPOrPAMMBIL:

- MeJaroruyeckoe HaONIoJeHUe, NEeAarorMuecKuil aHaiu3 pe3ysibTaToB H
MPOJIYKTOB  JIEATEILHOCTH  oOydarouuxcst (3amura MPOEKTOB, ydacTue B
COPEBHOBAHUIX U OJIMMIIMANAX, MO3TOBBIX IITYpMax, MHTEJUIEKTYaJIbHBIX UIpax M
BUKTOpPHHAX, PEIICHHUE 3a/1ay MIOUCKOBOTO XapaKTepa, aKTUBHOCTH 00OyYaronIuxcsi Ha
3AHATUSAX);

- TEJAroru4ecKuii MOHHUTOPHUHT (MOPTHOIHMO OO0YydYaIOIMHUXCS, PEe3YyTbTAThI
AHKETUPOBAHUSI, TECTUPOBAHMS).

[Io wuroraMm wu3y4yeHHs KaXAOro pasJesia IPOBOAMUTCS KOHTPOJIBHAS WIIN
IpakTUyeckas padoTa, pacCUUTaHHAsl HA OJHO ayAUTOPHOE 3aHSTHE.

dopmMa UTOrOBOM IMATHOCTHKH (NIPeAbABJICHUA Pe3y/bTaTa): BHIIOJHECHHE
MPAaKTUYECKUX 3aJaHUM WM TBOPYECKHUX 3aJaHUM, OJIMMIIMAJA, COPEBHOBAHME,
(decTuBanb MPOEKTOB, 3alIUTA MPOEKTA WM HCClieoBaHus (MHKEHEPHAs pa3paldoTKa,
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U300peTeHne, NPOTOTHI, JOKIAJ C MPE3eHTALMel), KOMIBIOTEPHBIA MPOIYKT
(mporpaMma, MOZEJIb).
KpuTtepun olieHKH pe3yJabTaTOB AMATHOCTUKHA 00YYaIOIIUXCs

OOImKUMH KPUTEPUIMH OLEHKH PE3yJIbTaTUBHOCTH OOYUEHHUS SIBISIOTCS:

- OLIEHKAa YpPOBHSI TE€OPETHYECKHX 3HAHWIl: HIMpOTa Kpyrosopa, cBoOOja
BOCHIPUATUSL TEOPETHUYECKON HMH(OpMalMM, Pa3BUTOCTh MPAKTUYECKUX HABBIKOB
paboThl CO CHEeUalIbHOM JIUTEepaTypoi, OCMBICIIEHHOCTh M CBOOOJIa HUCIOJIb30BAHUS
CHEUAIBHON TEPMUHOJIOTHH;

- OLICHKA YpPOBHSI NPAKTUYECKON NOATOTOBKM YYaIUXCS: COOTBETCTBUE
pa3BUTHUSL YPOBHS MPAKTHUECKUX YMEHHUI M HABBIKOB MPOTPAMMHBIM TPEOOBAHUSM,
cBoOO/Ma BIAJEHUS CIEHUAIBHBIM O0OPYJOBAaHMEM M OCHAIICHHEM, KadeCTBO
BBINIOJIHEHUA ~ MPAKTHYECKOro  3aJaHusl,  TEXHOJOTMYHOCTh  IMPAKTHYECKOU
NEeSATENbHOCTH;

- OLICHKA YPOBHSI Pa3BUTHA M BOCHUTAHHOCTH OOYYAIOIIMXCA: KyJIbTypa
OpraHu3alid CaMOCTOSITENIbHOW JEeATEIbHOCTH, aKKypPaTHOCTh U OTBETCTBEHHOCTh
pu paboTe, pa3BUTOCTD CIEMATIBHBIX CIIOCOOHOCTEN, yMEHUE B3aUMOIEHCTBOBATD C
YJICHAMH KOJIJIEKTHBA.

Bo3MoxHbIE YPOBHH TEOPETUYECKON NOJATOTOBKU 00yYarOIIUXCSL:

BbIcOKH ypPOBEHDb — yUalTUiCsl OCBOMII TPAKTUYECKU BeCh 00beM 3HaHui (80-
100%), mpeaycMOTpEHHBIX MPOTPaMMO 32 KOHKPETHBIN NEPUOT; CIEUATbHbIE
TEPMHHBI YIIOTPEOJIIET OCO3HAHHO U B MTOJIHOM COOTBETCTBUU C UX COJIEPIKaHUEM.

CpenHuil YPOBEHb — y ydallerocsi 00beM OCBOCHHBIX 3HaHMI cocTaBisieT S0-
79%; coueTaeT crenuanbHyt0 TEPMHUHOJIOTHIO C OBITOBOIA.

Huzkuil ypoBeHb — yuaniuiics onaaen menee yeM 50% oO0bema 3HaHUH,
PETYCMOTPEHHBIX MPOrPaMMON; yYalluics, KaK IPaBuilo, u30eraet yrnoTpeOasTh
crieuaibHble TEPMUHBI.

Bo3MoskHbIE YPOBHU NPAKTUYECKON MOATOTOBKH O0YUYaIOIIUXCA:

Beicoknii ypoBeHb — yuyaniuiics osnazaen 80-100% ymeHUsAMU 1 HaBBIKaMH,
IPeTyCMOTPEHHBIMH NPOrpaMMON 32 KOHKPETHBIN Nepuol; paboTaer ¢
000py1I0BaHUEM CAMOCTOSITEIIbHO, HE UCTIBITHIBAET OCOOBIX TPYIHOCTEW; BBIIOIHSIET
IIPAKTUYECKUE 3a/IaHUS C 3JIEMEHTAMU TBOPUYECTBA.

CpenHUi YPOBEHb — Y y4allerocsi 00beM YCBOCHHBIX YMEHHUM U HaBBIKOB
coctaBisieT 50-79%; paboTtaer ¢ 000pyAOBaHUEM C IIOMOIIBIO TIEAarora; B OCHOBHOM
BBITOJIHSET 3a/1aHusl HA OCHOBE 00pa31ia.

Huskuii ypoBeHb — yuyanuiics onazen meHee uem 50% yMeHHUil 1 HaBBIKOB,
IIPETYCMOTPEHHBIX MPOrPaMMOI; UCIIBITHIBAET 3aTPYAHEHUS IPU paboTe ¢
o0opy1oBaHUEM; O0YyJAIOUTUNCS B COCTOSIHUU BBITIOIHSATD JUIIL IPOCTEHIITNE
MPaKTUYECKUE 3a/IaHU Me/1arora.

B TeueHue yuyeOHOro roja mo ONPEIECICHHIO YPOBHS YCBOCHHS MPOTrPaMMBI
YYAIIMMHUCS OCYIIECTBIISIIOTCS AUArHOCTUYECKUE CPE3bI:

- BXOJHas AMAarHOCTUKA IOCPEICTBOM Oecell, aHKETUPOBAHUS, TECTOB, IJE
BBISICHSIETCA HAdaJbHbII YpPOBEHb 3HAHWM, YMEHUN M HAaBBIKOB y4YallUXCs, a TaK e
BBISIBJISIFOTCSI MX TBOPYECKUE CLIOCOOHOCTH.
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= MMPpOMCIKYTOUHAA JHATIHOCTHKA IIO3BOJISICT BbIABUTDH HOCTHFHYTBIﬁ Ha

JaHHOM »HTane ypoBeHb 3YH yuammxcs,
MaTepraioM IPOrPAMMBI.

MPAKTUYECKUX 3aJI]aHUU.
- WTOroBas JWArHOCTHKA IIPOBOJUTCS B KOHIIE y4eOHOro rojma (MTOTOBBIN

II0Ka3

TBOPYECKHX

HpGHHaFaIOTCH KOHTPOJIBHBIC TCCThI,

MIPOEKTOB)

B COOTBCTCTBHH C HpOﬁHGHHBIM
BBIITOJIHCHHUC

U TOPEAnojaraeT KOMIUIEKCHYI0 MPOBEPKY

oOpa3oBaTeIbHBIX pPE3yJbTATOB IO BCEM KJIIOUEBBIM HalpaBlieHUsAM. JlaHHBIN

KOHTPOJIb

yY4aluMHucCH.

IIO3BOJIACT

MIPOAHAIIN3UPOBATH

CTCIICHb YCBOCHUA IMpOorpaMMmbl

Pe3ynbTaThl KOHTPOIISI PUKCUPYIOTCS B TUATHOCTUYECKOM KapTe.

OueHkKa ypoBHeii 0CBOEHUSI MOYJIsI

YpoBHH

ITapameTtpsl

Ioka3areaun

Buicoxknii
YPOBEHb
(80-
100%)

Teopernueckue
3HAHUS.

OOGyuaronuiics MTOJIHOM
o0BeMme.

3HaeT M TNOHMMAaeT  3HAYEHHE  TEPMMHOB,
CaMOCTOSITETIbHO OPUEHTUPYETCS B COJEPKAHHUU
MaTepuraa o TEMaM.

Yyamumiics 3auHTEPECOBAH, IPOSBISIET YCTOWYHUBOE

BHMMAHHC K BBITIOJTHCHHIO 3anaH1/1ﬁ.

OCBOMJI MaTrcpuaal B

[IpakTrueckue
YMEHUS U
HAaBBIKH.

CrnocobeH MNpPUMEHATHh MPAKTHYECKHE YMEHHS W
HaBbIKM BO BPEMS BBINOJHEHUS CAMOCTOSITEIIBHBIX
3agaHui. [IpaBUIbHO M 10 HA3HAYEHUIO NTPUMEHSET
WHCTPYMEHTHI. PaboTy akKypaTHO JOBOJUT [0
KOHIIA.

MoKeT OLEHUTHh PE3YJIbTaThl BBINOJHEHUS CBOETO
3aJlaHus U JaTh OLIEHKY pa0OThl CBOEr0 TOBAPHILA.

KoHcTpykTOpckue
CITOCOOHOCTH
(ecyi HY>KHBI)

VYuyanuiics crnocoOeH y3HaTh U BBIJIETUTH OOBEKT
(KOHCTPYKIIUIO, YCTPOUCTBO).

VYuyanuiics crocobeH coopath 0OBEKT U3 TOTOBBIX
yacTeld WJIM MOCTPOUTH C ITOMOIIbIO HHCTPYMEHTOB.
Vyammuiicst cnocoOeH BBIACIITE COCTABHBIE YAaCTH
00BeKTA.

Yyammiics croco0eH BHUJOU3MEHUTH 150307
npeoOpa3oBaTh OOBEKT 110 33IAHHBIM ITapaMeTPaM.
VYuyamuiica cnoco0eH U3 MpeoOpa3oBaHHOTO WU
BHJION3MEHEHHOI0 OOBEKTa, WM €ro OTACIbHBIX
yacTel coOpaTh HOBBIM.

Cpennmnii
YPOBeHb
(50-79%)

Teopernueckue
3HAHMUS.

VYyamuiicst ocBous 6a30Bbl€ 3HAHUS, OPUEHTUPYETCS
B COJECpXAaHWM MaTepuajga [0 TeMmaM, HWHOrAa
oOpariaercsi 3a NOMOIIbIO K IEAArory. Yyauiuiics
3aMHTEPECOBAaH, HO HE  BCerjga  IpOSBISET

17




YCTOP’ILII/IBOG BHHUMAHUC K BBITIOJTHCHHIO 3a1aHU.

[IpakTueckue Bnageer 0a30BbIMU HaBbIKAMU M YMEHUSIMU, HO HE

yMEHUS U BCETJa MOJKET  BBIIOJHUTH  CAMOCTOSITENIBHOE

HaBBIKH. 3allaHie, 3aTpyJHAETCs W IPOCHT  IOMOLIU
neparora. B pabGorte pomyckaer HeOpPEXKHOCTS,
JieNlaeT OIIMOKM, HO MOMKET YCTPaHUTh HX IOCIe
HAaBOJAIIMX  BONPOCOB WM  CaMOCTOSITENIBHO.
OueHuTh pe3yJIbTaThl CBOEH AESTEIIBHOCTU MOKET C
IIOACKA3KOH I1e1arora.

KonctpykTopckue | Yuamuiics MOXKET  y3HaTh WU BBIIEIUTH OOBEKT

CITOCOOHOCTH (KOHCTPYKIIUIO, YCTPOUCTBO).

(ecyii HY>KHBI)

Vuyamuiics He Bcerma crnocoO0eH CcaMOCTOSTEILHO
pazo0pars, BBIJICIUTD COCTaBHEBIE JacTu
KOHCTPYKIIHH.

Vyamuiics He CIOCOOEH BHUJIOU3MEHHUTL WU
npeobpa3oBaTh OOBEKT IO 3aJaHHBIM IapaMeTpam
0e3 MoJICKa3Ku meaarora.

Hwu3kuii | Teopetnueckue Bnaneer MUHUMAaJIbHBIMU 3HAHUSIMU,
YPOBEHb | 3HAHHS. OPUEHTHPYETCS B COJEpPKAHUM MaTepuaia Mo
(MeHbIIIE T€MaM TOJIbKO C TOMOULIBK) TEJIarora.
50%) [IpakTruueckue Bnaneer MUHUMaNbHBEIMHU HavYaJILHBIMU HAaBBEIKAMH U
YMEHUS U YMEHUSIMU.  YYalluiicss  CIOCOOEH  BBIMOJIHSTH
HAaBBIKH. KXY ONEpaIMi0 TOJIbKO C MOJCKA3KOM meaarora
unu ToBapuile. He Bcerna npaBuiabHO MPUMEHSIET
HEOOXOJIUMBIH HHCTPYMEHT WM HE HCIOJIb3yeT
BoBce. B pabore nmomyckaer rpyObie OIIMOKH, HE
MOXET HMX HaWTU Jaxe TIociae ykasaHus. He
CIIOCOOCH CaMOCTOSITEJILHO OIGHUTHh PE3yJIbTaThl
CBOCH padOTHI.
Koncrpykropckue | Yyamuiics ¢ MOACKa3KOM Meaarora MOXeT y3HaTh U
CIIOCOOHOCTH BBIJICTTUTH 00BEKT (KOHCTPYKIIUIO, YCTPOUCTBO).
(ecyi Hy>KHBI) Vyamumiics ¢ TOACKa3KoW mejarora CrnocoOeH
BBIJICTIATh COCTABHBIC YaCTH OOBEKTA.
Pazobparts, BBIJICIUTD COCTaBHbIC 4acTu
KOHCTPYKIIMH, BHUJIOU3MEHHUTh WJIM MPeoOpa3oBaTh
0OBEKT IO 33aJIaHHBIM TTapamMeTpaM MOXET TOJIbKO B
COBMECTHOM paboTe C MeJarorom.
CBoanasi Ta0uu1a Pe3yJIbTATOB 00yUYeHUs
0 MOJYJTIO«XUMHUYECKHUE OCHOBBI IKOJIOTHH (OMOKBAHTYM )
[Tenaror n/o
Ne OU Ornenka Ouenka Koncmpyxkmopckue | Hmoeoesasn
/1 oOyudaromierocs TEOPETUUECKUX MPAKTHYECKUX | CcHocoOHocmu (unu oyeHKa
3HAHUI YMEHUH U opyeue, no
HaBBbIKOB
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JHCeNanuIo)
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HNToroBbiii KOHTPOJIb: 3ALIUTA MPOEKTA.

KpuTtepuu onieHMBaHUSA POEKTHO-UCCIEI0BATEIbCKHX PadoT

Otan paboThl Haj
IPOEKTOM

Kpurepuwn,
COOTBETCTBYIOIIIHE
JTanam

XapakTepucTUKa KpuTepus

IloaroroBureabHBI
U JTar

AKTyaJlnbHOCTh

OO60CHOBaHHOCTh
HacTofIllee  BpeMs, KOTOpast
Mpenoiaraet paspelieHue
MMEIOUIUXCS 110 JaHHOU TEMaTHKe
MIPOTHUBOPEUHI

npoeKkTa B

IImanupoBaHue
paboThI

OcCBEeIOMIIEHHOCTD

KommnekcHoe HCHOJIb30BAHUE
AMCIOIINXCSI  MCTOYHHUKOB  IIO
AHHOW TeMaTUKe M CBOOOJIHOE
BJIaJICHUE MATEPUATIOM

HccaenoBarenbekas
JEATEILHOCTD

Hayunocts

CooTHOIIEHUE  HW3YYEHHOTO U
NpPEJICTAaBICHHOTO B IPOEKTE
MaTepuaiga, a TaKKe METO/I0B
paboThl C TaKOBBIMU B JaHHOU
HAy4YHOU o0nactu o
uccienyeMoi npoOieme,
MCIIOJIb30BaHNE KOHKPETHBIX
HAYYHBIX TEPMHUHOB u
BO3MO>KHOCTh OIIEPHUPOBAHUS MU

CaMOoCTOSTETLHOCTh

Brinonxenue BCEX ATaIoB
POEKTHOM AESATEIbHOCTH CAMUMU
y4amMucs, HaIpaBJISIEMBbIX
JNEUCTBUSMU KOOpAUHATOpa
MPOEKTa 0e3 ero
HEMOCPEJCTBEHHOI0 y4aCTHsI

Pesynprars! nim
BBIBO/IbI

3HAYUMOCThH

[IpuzHanue BBITIOJTHEHHOTO
aBTOpamu MPOCKTa TUTst
TEOPETUYECKOTO " (vn)
MPAKTUYECKOT0 MPUMEHEHUS

CHUCTEMHOCTBD

CriocoOHOCTE yYaIuXxcs
BBLIEIATh OOOOIIEHHBINH CIIOCO0
JNEUCTBUS W TIPUMEHSTh €ro IpHu
pelieHun KOHKPETHO-
MPaKTHYECKUX 3a7ad B paMKax
BBIITOJIHEHUS IIPOCKTHO-
MCCIIEIOBATENBCKON pabOThI

CTpyKTypupOBaHHOCTH

Crenenn TEOPETUYECKOIO
OCMBICJICHUSI aBTOPAaMHU MPOEKTa U
HaJn4yue B HEM
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CUCTEMOOOPA3YIOIINX CBSI3€EH,

XapaKTEePHBIX IS TaHHON
MpeJAMETHOM 00JIacTh, a TaKxKe
yIOPSIIOYEHHOCTh u

11e71€CO00Pa3HOCTh JEHCTBUH, TIPU
BBITIOJIHEHUM W O(OPMIICHUHU
ITPOCKTA

HNuTerpatuBHOCTH

CBs3b  PA3IUYHBIX HMCTOYHHUKOB
nHpopManuu U oOnacTeil 3HaAHUM
U €€ CHCTEeMaTh3alus B €IUHOU
KOHIICHITUN MMPOCKTHOMU pabOTHI

KpearuBHocTh
(TBOpUECTBO)

HoBble opuruHanbHble HAEU U
IyTH pELIECHHs, C TMOMOILIBIO
KOTOPBIX aBTOpPbl BHECIH HEUYTO
HOBOE B KOHTEKCT COBPEMEHHOMN
JNEHCTBUTEIBLHOCTH

[Ipencrasnenue
FOTOBOTO MPOJIYKTa

IIpe3enTabenbHOCTh
(myGnuaHOe
MpeACTaBICHNUE)

dopmbl MPEICTaBICHUSA
pe3ynbTaTa TPOEKTHOW padOThI
(mokman, Tpe3eHTalusA, TMOoCTep,
¢bunbM, Maker, pedepar u 1p.),
KOTOpPbIE HMEIOT OOIILYyI LEelb,
COTJIaCOBAaHHBIC METO/IbI u
CITOCOOBI JIeSITCIIBHOCTH,
JOCTHUTAOTIINE €MHOTO
pe3yJbTaTa. Harmsimaoe
NpEeJICTaBIICHUE HCCIEOBaHUS U
€ro  pe3yJpbTaToB B  XOJE
COBMECTHOTO PEIICHUs TTPOOIEMbI
aBTOpaMH MPOEKTA

KoMMyHUKaTUBHOCTH

CrocoOHOCT, aBTOPOB TMPOEKTA
YEeTKO, CTHJIMCTHYCCKH TPaMOTHO
U TE3UCHO W3JI0XKHUTh JTambl M
pe3yJIbTaThl CBOCH JICATEIIBHOCTH

AnpoOanus

PacnipocTtpanenue pe3ynbTatoB U
IPOJIYKTOB MIPOEKTHOMU
NEATENBHOCTH WM POXKJICHHE
HOBOIO  IIPOEKTHOTO  3aMbIClIa,
CBA3aHHOIO  C  pe3ylbTaTaMu
IIPEABLIYLIErO IPOEKTa

OueHka mpoiiecca u
pE3yIbTaTOB
paboThI

PedrnekcuBHOCTH

NunuBuayanbHoOe OTHOLIEHUE
aBTOPOB TMPOEKTHOW paboOThl K
mpoleccy  NPOEKTUPOBAaHUS U
pe3yJIbTaTy CBOEU AEATEIIbHOCTH.
Xapakrepuszyercss OTBETaMU Ha
OCHOBHbIE BOMpoOchl: YT0 ObBLIO
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xopomio u mnouyeMy? Yrto He
yaanoch u nouemy? Urto xorenoch
OBl OCYIIECTBUTH B Oy IyIIemM?

IIpumeyanue: 3amuTa NpoeKkTa MPOXOJUT B (popMe Mpe3eHTaIH UITU
3aIUTHI TPOIYKTA.

KpuTepum onieHKH npe3eHTanum

CrTpykTypa npe3eHranuu Komuecrso
0aJL10B
Conep:xanue
CdopMynupoBaHbl TEMa | 11€7Tb TPOCKTA 1
[ToHATHBI 330241 ¥ XOJ UCCIEA0BATEIBCKOM pabOThI 1
Nudopmarus u3noxkeHa nojiHo U YETKO 1
Nnmtoctpaumn ycunuparoT 3Q(EKT BOCHPUSATHS TEKCTOBOU 1
4acTy UHGOpMALIUH
CreaHbl BBIBOIBI 1
Odopmiienne npeseHTauumn
Enunbiii ctuins opopmieHus
Tekct nerko uwrtaercsi, (OH cCouyeTaeTcsi C TEKCTOM H
rpaduKoit
Bce mapamerpel mpudra XOopomio Mogo0paHbl, pazMep 1
mprdTa ONTUMAIBHBIA U OJMHAKOBBIM Ha BCEX claigax
KiroueBble c10Ba B TEKCTE BBIIECIEHBI 1
dPpPexT npeseHTANNM
OO61iee BrieyaTaeHUE OT MPOCMOTPA MPE3CHTAIIUU 1
MakcuMasibHOE KOJIHYeCTBO 0AJ1I10B 10

IlepeyeHb MeTOAMYECKNX MATEPUATIOB IPOTrPAMMBbI
1. MeTtoanueckue PEKOMEHIAIUH «BBonHbBIC KENCHI
«KBantopuyma»n//ACU  ®I'BHY  «PecnybnukaHckuii  MyJbTUMEIHA  HEHTP»
«O0pazoBarenpHas IMporpamMma i MpernojaBareiied U pPYKOBOJIUTENIEH JTETCKHUX
TexHomapkoB «KBaHTOpUymM» ©  TEHTPOB  MOJOJIEKHOTO HMHHOBAIIMOHHOTO
TBOPYECTBA» - Mockaa, 2016r.https://docviewer.yandex.ru/view/0/?
*=PdV16SKa3720A%2ByVCICRrOMS

%2BEB7InVybCI6InlhL WRpc2stcHVibGljO18vL2wrbTdyVUSWY XpMNIdPekVD

SzhJeXZZOHdQRIitPSTISb0Y3ejNOLzZVNTTO6LzAyYILtCa0LXQudGBO0YsucGRmli
widGl0bGUiIO1IwMi17QmtC10LnRgdGLLnBkZilsInVpZCI6[JAiLCJSdSI6[IyNTM4

MzgzMzEONjkyNjYzNjQiLCJub2lmcmFtZS16ZmFsc2UsInRzIjoxNTAwWNTQzMjk
2Nj14fQ%3D%3D

2. Meroauueckue pEKOMEHAAUN «Jlerckue WHKEHEPHBIE U
HCCJIEI0BATEIIbCKUE IPOEKTHI. OcobeHHoctu yIpaBICHUS// OI'bHY
«PecniyOnukanckuii MynbTUMenua IHeHTp» «OOpa3oBarenbHas TporpaMma s
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https://docviewer.yandex.ru/view/0/?*=PdV16SKa3Z20A%2ByVCJCRr9MS%2BEB7InVybCI6InlhLWRpc2stcHVibGljOi8vL2wrbTdyVU5WYXpMNldPekVDSzhJeXZZOHdQRitPSTlSb0Y3ejNOLzVNTT06LzAyLtCa0LXQudGB0YsucGRmIiwidGl0bGUiOiIwMi7QmtC10LnRgdGLLnBkZiIsInVpZCI6IjAiLCJ5dSI6IjIyNTM4MzgzMzE0NjkyNjYzNjQiLCJub2lmcmFtZSI6ZmFsc2UsInRzIjoxNTAwNTQzMjk2NjI4fQ%3D%3D

IIpENoAaBaTee U pyKOBOJIUTENIEH NETCKUX TeXHONAapKoB « KBaHTOpHyM» M IEHTPOB
MOJIOJIE)KHOIO MHHOBALIMOHHOIO TBOpUYecTBa» - Mocksa, 2016r.

https://docviewer.yandex.ru/view/0/?*=KvZ6QYFayamCWmRXnl . Tje4v
%2FUJd7InVybCI6InlhL WRpc2stcHVibGljOi8vI.2wrbTdy VUSWY XpMNIdPekVD
SzhJeX7Z7ZOHdQRIitPSTISb0Y3ejNOLzZVNTTO6LzAZzLtCOYDQvtCI10LrRgtGLLn
BkZilsInRpdGx11joiMDMu0J%2FRgNC
%2B0LXQutGCOYsucGRmliwidWIkIjoiMClIsInl11joiMjl1MzgzODMzMTQ20TI2

NIM2NCIsImSvaWZyY W lljpmY WxzZSwidHMiOjEIMDA INDMzMzc2Mzh9
3. Meroauueckne pekomenaanuu «Yemy n kak yuut «KBantopuym» (u

yautr Jm  BooOmie)?» // ®I'BHY «PecnyOnukaHckuii MynbTUMEOHA IEHTP»
«O0pa3zoBarenpHas mporpamMma JUisl MpernojaBaTelied M PYyKOBOJUTENEH JETCKUX
TexHonapkoB «KBaHTOpUymM» ¥  LEHTPOB  MOJOAEKHOTO  WHHOBAIIMOHHOTO
TBOpYECTBAa» - MockBa, 2016r.

4. VY4eOHo-MeTo1uuecKoe mocooue st HACTaBHUKOB «HXeHepHbIe U
uccnenoBarenbckue 3anauny// ®I'BHY «PecnyOnukanckuil MyJIbTUMEANA IIEHTP
«O0pa3oBarenpHas porpamma JJis npenojaaBaTesied U pyKoBOJUTENIEH TETCKUX
TeXHOMapKoB «KBaHTOpHYM» U LIGHTPOB MOJIOAEKHOTO MHHOBAIIMOHHOTO
TBOpuecTBa» - Mocksa, 2017T.

IIpumepHBIN NaKeT Kelc-3aJaHui

Jlnst peanu3zani mporpaMMmbl pa3paboTaH TakeT Kec-3aJaHuii, B KOTOPBIX
ONHKCaHbl pealibHble CUTYyallud, COOBITUS (BUpPTyalibHble 00pasbl), B KOTOPBIX
oOHapyxuBaeTcsi mpobiema, TpeOyromas penieHua. B Keilc BXOIUT Takxke
CHEIHUAIBHO TIOJArOTOBJICHHBIM TEOPETHUYECKUU MaTepuali. Y CIOKHEHHBIM KEHC
BKJIFOYAET Pl OTPAHUYEHUN (JOTIOTHUTENIBHBIX YCIOBUI U TpeOOBaHUI).

OOyuaroluecs B COCTaBe IPYIIIbI B MPOLIECCE BBHIMOJIHEHUS 3aJaHUsl JOJIKHBI
IIPOAHATM3UPOBATh CHUTYAlMIO, pa3o0paTrbcsi B CYTH MPOOJIEMbI, NPEIIOKUTH
BO3MOXHBIE pelIeHus (CO3/1aTh MPOTOTHIT), BEIOpATH Jiydlliee (yCOBEPIIEHCTBOBATD).

IIpyuMepHBIN NIEpEYEHb KENC-3a/IAHUN:

1. «XapTus Mo4B»
2. «9HeprodGpHeKTUBHBIN MUP»
3. «IIupamuga nuTaHus
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https://docviewer.yandex.ru/view/0/?*=KvZ6QYFayamCWmRXnLTje4v%2FUJd7InVybCI6InlhLWRpc2stcHVibGljOi8vL2wrbTdyVU5WYXpMNldPekVDSzhJeXZZOHdQRitPSTlSb0Y3ejNOLzVNTT06LzAzLtCf0YDQvtC10LrRgtGLLnBkZiIsInRpdGxlIjoiMDMu0J%2FRgNC%2B0LXQutGC0YsucGRmIiwidWlkIjoiMCIsInl1IjoiMjI1MzgzODMzMTQ2OTI2NjM2NCIsIm5vaWZyYW1lIjpmYWxzZSwidHMiOjE1MDA1NDMzMzc2Mzh9
https://docviewer.yandex.ru/view/0/?*=KvZ6QYFayamCWmRXnLTje4v%2FUJd7InVybCI6InlhLWRpc2stcHVibGljOi8vL2wrbTdyVU5WYXpMNldPekVDSzhJeXZZOHdQRitPSTlSb0Y3ejNOLzVNTT06LzAzLtCf0YDQvtC10LrRgtGLLnBkZiIsInRpdGxlIjoiMDMu0J%2FRgNC%2B0LXQutGC0YsucGRmIiwidWlkIjoiMCIsInl1IjoiMjI1MzgzODMzMTQ2OTI2NjM2NCIsIm5vaWZyYW1lIjpmYWxzZSwidHMiOjE1MDA1NDMzMzc2Mzh9
https://docviewer.yandex.ru/view/0/?*=KvZ6QYFayamCWmRXnLTje4v%2FUJd7InVybCI6InlhLWRpc2stcHVibGljOi8vL2wrbTdyVU5WYXpMNldPekVDSzhJeXZZOHdQRitPSTlSb0Y3ejNOLzVNTT06LzAzLtCf0YDQvtC10LrRgtGLLnBkZiIsInRpdGxlIjoiMDMu0J%2FRgNC%2B0LXQutGC0YsucGRmIiwidWlkIjoiMCIsInl1IjoiMjI1MzgzODMzMTQ2OTI2NjM2NCIsIm5vaWZyYW1lIjpmYWxzZSwidHMiOjE1MDA1NDMzMzc2Mzh9

Metoauka ucciaea0BaTebCcKoi padoThl

B mpouecce BBINONHEHUS HCCIAEAOBAHMM (1a0OpaTOPHBIX, MPAKTUUYECKUX
paboT, IKCIEPUMEHTOB, OIBITOB) OOyYalOLIMECs ydaTcs IMOJIb30BaThCA MPUOOpamu,
000pyZIOBaHUEM, CAMOCTOSTEIbHO MPOBOJUTH HKCIIEPUMEHTHI, NPUMEHSITh CBOU
3HaHMSI TIPU PEUICHWH KOHKPETHBIX 3a7a4 KCCIEeJOBATENbCKOTO XapakTepa.
OTnuuuTenbHass 0COOEHHOCTh HCCIEAOBATENbCKOM paboOThl COCTOMT B TOM, YTO B
pe3yibTaTe BBIMOJHEHUS 3TOM pabOThl OOywaroumuics npuoOpeTaeT (3aKperisier)
YMEHHE W HaBbIKH MPOBEICHUS OTAEIbHBIX ATANIOB HAYYHOTO UCCIEIOBAHUS.

HccnenoBatenbCKyto e TeIbHOCTh 00yUYalonInXcss He0OX0IMMO OPraHu30BaTh
10 3TaITHO:

1) moarotoBUTENbHBIA (OOBEKT [UIS HCCIENOBAHHs, COCTAaBICHHE IUIaHA
paboThl, MOAOOP JIUTEPATYPHI);

2) SKCIIEpUMEHTAJIbHBIN (UCCIeIOBaHNE O0BEKTa, CUCTEMBI);

3) kamepanbHbI (00pabOTKa pe3yJIbTAaTOB HUCCIEAOBAHUN, CpaBHEHHE HUX C
['OCTamu 1 HOpMaMH U T.I1.)

4) aHanuTUYEeCKUM  (BBISIBJICHUE TNPUYMHHO-CIEACTBEHHBIX CBA3EH WU
3aKOHOMEPHOCTEH, BBIBOJIbI, IMPOTHO3UPOBAHUE, NPEIJIOKEHUE IyTeHl peleHus
poOJIeMBbl);

5) or4yeTHbI (MUCHMEHHBIM OTYET O TMpoOJIeJaHHOW paboTe MO IUIaHy: —
BBEJICHHE, OTpaXKarollee aKTyaJbHOCTb TEMBI; — LIEJIM W 33Ja4d HUCCIEHOBAHUS; —

OMMCAHUE UCCIEAOBATEIbCKONM 4YacTU; — BBIBOABI W TNPEMJIOKEHUS, — CIHUCOK
JUTEPaTYypBhl;

6) wHOOPMAIIMOHHBI  (3HAKOMCTBO  QyJUTOPUH C  TOJYYCHHBIMU
pe3yabTaTaMu).

Bub vicciie1oBaTeNbCKOM ACSITCIIBHOCTH:

- npobOieMHO-peepaTUBHBINA: AHATUTUYECKOE COIMOCTABJICHUE JaHHBIX
Pa3IUYHBIX JUTEPATYPHBIX HCTOYHMKOB C IIEJBIO OCBEIICHHS MPOOJIEMBI |
MIPOCKTUPOBAHUS BAPUAHTOB €€ PEIIICHHUS,

- aHAJIMTUKO-CUCTEMATU3UPYIOIIUI: HAOMI0eHUE, (PUKCalMsl, aHATIU3, CUHTE3,
CUCTEMaTH3allisl KOJMYECTBEHHBIX M KAaueCTBEHHBIX TIOKa3aTejell Hu3ydaeMbIX
IIPOLIECCOB U SIBJICHUM;

- JIMarHOCTUKO-TIPOTHOCTUYECKHI: M3yueHHe, OTCICKHBAHUE, OOBSICHEHHE U
MPOTHO3UPOBAHUE KAYECTBEHHBIX M KOJWYECTBEHHBIX W3MEHEHUN HW3Yy4aeMBbIX
CUCTEM, SIBJICHUH, TPOIECCOB, KAaK BEPOSTHBIX CYXKJIECHUW O WX COCTOSIHUH B
OynymieM; OOBIYHO OCYIIECTBIISIFOTCS HAYYHO-TEXHUYECKHE, OSKOHOMUYECKHE,
MOJINTUYECKHUE U COITUATBHBIC POTHO3HI;

- U300peTaTeNbCKO-PAMOHAIN3ATOPCKHI: YCOBEPIIICHCTBOBAHNE UMEIOIINXCS,
MPOCKTUPOBAHUE W CO3JIaHWE HOBBIX YCTPOWCTB, MEXaHW3MOB, IPUOOPOB;

OKCepUMEHTAIbHO-UCCIIEI0BATEIbCKHIA: poBepKa PEANOI0KEHUS 0
MOATBEPKACHUHN WUJTU OTIPOBEP>KEHUU PE3yJIbTaTa;
- MPOEKTHO-TIOMCKOBBIN: TMOUCK, pa3paboTka M 3alluTa MpOoeKTa — ocodas

dbopma HOBOTO, T/I€ 1IENIEBOM YCTAHOBKOM SIBJISIOTCS CIIOCOOBI JESTENBHOCTH, a HE
HAKOIUJICHUE W aHAIIU3 (PaKTUYECKUX 3HAHHM.
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MeToauka BbINOJHEeHHd Kelic-3aaanuii B Hi-tec mexe

Hi-tec nex - cmnenuanbHOE TMOMEIIEHUE TMPO(HECCHOHAIBHOTO Y4eOHOTO
3aBEJICHUS, OCHAIIEHHOEC HEOOXOAWMBIM  00OpyJOBaHHWEM, HWHCTPYMEHTAMH,
npuOopaMyd U JIPYrold OCHACTKOW, OTBEYAIONICH MPOW3BOJACTBEHHBIM U y4eOHBIM
TpeOOBAHUSIM.

B mexax pmerckoro  TexHomapka — «KBaHTOpHyM»  OCYIIECTBIISETCS
dbopmupoBaHrue TpakTUYecKux yMmeHuid u HaBbIkOB (hardskills) oOyuaromuxcs B
npoiiecce paboThl ¢ TpeboBaHUsAMU MporpaMMebl. [Ipu sToM ydammecs: oBiaaeBaroT
HAYAJIbHBIMA YMEHHSIMU U HABBIKAMHU BBIMIOJTHEHUS! TPYAOBBIX MPUEMOB, OTEPAIIHA,
croco0amMu  BBITIOJIHEHHST PAa0OT KOMILIEKCHOTO XapakTepa ¢ MpUMEHEHUEM
TUTIAYHBIX IS POGECCUr MalTuH, MEXaHU3MOB, HHCTPYMEHTOB, TIPUCIIOCOOICHNUI;
NpUOOpPETAIOT HAaBBIKM PAIMOHATIBPHOW OpraHM3alu TpyJda M pabodyero mecra,
NPUYYAIOTCST K TPOU3BOJICTBEHHOW KyJbType, PalMOHATBHOMY HCHOIB30BAHUIO
y4eOHOTO  BpE€MEHH,  COONIIOJIEHUIO0  TpeOoBaHUM  O€30MacHOCTU  TpyIa,
MIPOU3BOJICTBEHHOM M TEXHOJOTHUECKON JUCITUTITHHBI.

B mnepwon wu3ydeHWs OTHEABHBIX TPYAOBBIX ONEpanuii (OmmeparuOHHBIH
nepuoj), Korja oOydyaroluecs TOJbKO HAYMHAIOT OCBOEHHUE oOllepalui, y HHX
OTCYTCTBYIOT  Tpo(ecCHOHaIbHbIE  KOMIETEHIIMM W  HEe  cHopMUpOBaHbI
npoeccHoHanbHO 3HAYMMbBIE KAuecTBa, JJII HUX BCE M3ydaeMOeE SIBJISIETCS HOBBIM,
HEMOHSATHBIM, CJIENyeT YYUThIBaTh, YTO OOydYaroniuecss Ha CTapTOBOM YypPOBHE
HY)KJIAaIOTCSI B TOAPOOHBIX OOBACHEHMSIX, WHCTPYKIHSIX, B OTOT IMEPUOJ
WCIIOJIB3YIOTCSI MHCTPYKITMOHHBIE KAPTHI.

[Tocrne oBmameHuss OOyYarOIIMMUCS OCHOBHBIMHU TPYJIOBBIMHU OIEpaIUsiMU, B
nepuos, Korga OOydarol[ecsi HAYMHAIOT BBIMNOJHATH TPOCTHIE KOMIUIEKCHBIE
paboThl,  KOrga  OHHM  OTpabaThIBAIOT  HECJOXKHYI0  TEXHOJOTMYECKYIO
MIOCTIEIOBATEIPHOCTh TPYAOBBIX OIEpalyii, UX COCIWHEHUE, HO HEOOXOIMMOCTHh B
MOSICHEHUSIX, MHCTPYKUMUSAX HE OTHajiga, B A3TOT MEPUOJ LelecooOpa3Hee BCEro
UCTIOJb30BaTh MHCTPYKITMOHHO-TEXHOJIOTHYECKHIE KAPTHI.

B mepuoj BBINOJHEHUS CIIOKHBIX KOMIUIEKCHBIX paboOT, TO €CTh OTpadOTKU
TEXHOJIOTUU, TPUMEHSIOT TEXHOJIIOTHUECKHE KaPTH.

B nto6oit nepro 00y4eHusI MOKHO MTPUMEHSTh YU€OHbIE aITOPUTMbI U KapThI-
3afanusi. Buasl KapT-3a1aHuil:

- 110 U3YYCHHIO YCTPONCTBA U IPHUHIIUIA pabOThl 000PYI0BAHUS;

- mo (QuKcaUA TPAKTUIECKUX JACUCTBUHN, H3YYCHUIO TEXHOJIOTHYCCKUX
MPOIECCOB, OTPAOOTKE (PAKTHUECKOTO XO/a MPoLiecca;

- I0 OOHAPYKCHUIO PEATbHBIX OTKJIOHCHWA W HAPYIICHWH OT HOPM, MPaBHII,
TEXHOJIOTUH;

- JUIsl BBIPAOOTKU KOHKPETHBIX ICHCTBUM, ONMPENENIECHHs YCIOBUH, pelICHUs
CUTYAIIMOHHBIX 3a/1a4, Pa3peIICHHs] IPONU3BOICTBCHHBIX CUTYaIIN;

- U151 00001eHNs COOCTBEHHOTO OIbITa 00YYaIOIIUXCS.

[IpumeHeHue  TMUCBMEHHBIX  WHCTPYKIHMH-3adaHUil i1 HW3y4YeHHUs
OOy4YaroIIMMHUCS 000PYIOBaHUS M TEXHOJOTUYECKUX IMPOIIECCOB Ha MPEANPHUATUIX
co3faeTr yciaoBUs s (OPMHUPOBAHMUS Y HUX TaKUX MPOQPECCHOHATBHO BaXHBIX
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YMEHHMI U HaBBIKOB, CAMOCTOSITEILHOCTH B pabOTe€ M CHOCOOCTBYET YCHEUTHOMY
pEUIeHUIO 3a/1a4u TPOoPEeCCUOHATTLHOW OPUEHTAIIUH.

JIOKyMEHTbl ~ MUCBMEHHOTO  HMHCTPYKTHPOBAHUSI  cojepkaT  Haubosee
pallMOHAJIbHBIE U 11eJIeCO00pa3HbIe MOCJIEIOBATEIILHOCTH BBITIOJHEHUSI TPYIOBBIX
JNIEUCTBUM, TIPUEMOB, omnepauui. Jugakthueckas 1LEHHOCTb  MUCbMEHHBIX
MHCTPYKIUH 3aKJII0YaeTCsl B COYETAaHUM PA3INYHbIX BUOB MH(OPMAIUU: CITOBECHBIX
yKa3aHUNl U peKOMEHAINil, pPUCYHKOB, 3CKH30B, CXEeM, TI'padUKOB, KOHTPOJIbHBIX
BOIIPOCOB U T.J.

JlokyMeHTaIus SBISETCS CAaMOCTOSITEIbHBIM UCTOYHUKOM MH(OPMAIUU U JaeT
BO3MOXXHOCTh B 3HAYHUTEIBHONW CTEMEHU pemuTh Bompoc 00 3hdexTuBHOM
WHCTPYKTUPOBAHUM  KaXJOTO0 OOYYaromierocs, TIOBBICUTh CaMOCTOSITEIIHBHOCTD
yyamuxcsi B mpoiiecce oOydeHusi. [IpuMeHeHne NMUCbMEHHOTO WHCTPYKTUPOBAHMS
CIIOCOOCTBYET PACIHIMPEHUIO U YKPEIUICHUIO CBS3M TEOpUM U MpakTuku. Padoras c
MMCbMEHHON WHCTPYKIMEH, OOyYarolIuecss HUCIONb3YIOT TEOPETUUYECKUE 3HAHUS,
KOHKPETU3UPYIOT U PACIIUPSIOT UX.

[legaror m macrep o0ywaroT peOsAT palMOHAIBHBIM TIpHUEMaM U CIocobam
BBITIOJTHEHUS PA0OT, OOCTYKMBAaHUSI W OIKCIUTyaTalldd TEXHUKU U OOOpYJIOBaHUS,
dbopmaMm opraHuzalMK TPyJa, OEpPeKHOMY pACXOJOBAaHUIO MAaTEPUAIbHBIX U
HPHEPreTUYECKUX PECypcoB, OOECIEUEHHI0 BBICOKOIO KauyecTBa MPOU3BOJAUMON
MPOYKIIMU, COOTIOJICHNUIO TEXHOJIOTMUYECKOW TUCIUIUIMHBI U O€30MacHOCTH TPY/a,
Pa3BUBAIOT y OOYYAIOMIMXCA CTPEMJIEHHE K TBOPYECTBY, PAllMOHAIM3ATOPCKOU H
M300peTaTeNhCKON JCSATENIPHOCTH, TOJTOTABIMBAET YyYaIUXCS K KOHKypcam u
COPEBHOBAHHUSIM.
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VI. Cnucok ureparypbl

Cnmcok quTepaTypsbl AJs eJarora:

1. A36enbA. KOHCTpYKTOp HCCIEI0BAaTEIbCKUX KEUCOB [DIEKTpOHHBIN
pecypc] http://www.slideshare.net/scoolnano/ss-44676130
2.  Cemengsea H. B. Metoasl wuccienoBaHusi IMOYB M IMOYBEHHOTO

nokpoBa: yue0.mocoome / H. B. Cemennsea, A. H. Mapmynes, H. U.
Ho6potBopckas; HoBocub6. roc. arpap. yu-t, CutOHNUN3uX. — HoBocubupck: U3a-Bo
HI'AY, 2011. - 202 c.

3. Oenopenr H. I'., Mensenea M.B. Meroauka wucciieqoBaHUus II0YB
ypOaHu3upoBaHHbIX TeppuTopuid. [lerpozaBoack: Kapensckuit Hayunsiii neatp PAH,
20009. - 84 c.

4. HpanoB B. II. O6mas u MeauuuHckas 3kojorus : yuyeOHuk / B. IL
NBanos, O.B. BacunweBa, H.B. IBanoBa; nox o6ur.pen. B. I1. iBanoBa. — PoctoB H/
I : ®enuxc, 2010. — 508 c.

5. Totait A. B. Dxonorus : yuebHoe nocodue / moa odur.pea. A. B. Toras.
— M:. UznarensctBo FOpaiit, 2012. — 407 c.
6. CmypoB A. B. Dxkomoruss Poccuu: yueOHUK I CTYH. YUpexKICHUU

BbICII. Tell. mpod. o6pazoBanus / mox obdur.pen. A B. Cmyposa u B.B. CHakuna. —
N3narenbckuii neHTp «Axagemus», 2011. — 352 c.

7. I'op6enko H. B., Tymukun E. H., IllycroB C. b. Meroaudeckue
pekoMmeHaauu k ydeoHomy mocobmro C. b. Illycrosa, JI. B. Illycrosoii, H. B.
['opberko «XWMHUYECKHE AaCMEeKThl JKOJOTHUW» IS YYalluXcs CTapIinX KIacCoB
o01reoopazoBarenbHbix opranuzanuii. Kypce no Beidopy. — M.: OOO «Pycckoe cioBo
— yuebHuK», 2015 . — 264 c.

Cnucok Jqurepatyphbl AJs1 00y4alouXCcs:

1. Azbens A. A., Wmommn JI. C. Terpaab KeWCOBBIX MPAKTHK: OIBIT
CaMOCTOSTEIbHBIX HccaenoBanuii B 8-9 kimacce [Tekcr]. Yacts 2. / A3zbens A.A.,
Wmrommn JI. C. — CI16.: HIkonsHas nura, 2014. — 48 c.

2. CemenngeBa H. B. Meronsl wHcciaeqoBaHUsS ITOYB W IOYBEHHOIO
nokpoBa: yueb.mocoome / H. B. CemennseBa, A. H. Mapmynes, H. U.
JlobpoTtBopckas; HoBocu®. roc. arpap. yu-t, Cu6HUN3uX. — HoBocubupck: N3a-Bo
HT'AY, 2011. -202 c.

3. Oemopen H. I'., MenseneBa M.B. Mertoauka wuccienoBaHus MOYB
ypbanu3zupoBaHHbix TeppuTopuil. [letpozaBoack: Kapenbckuii Hayunbiii nentp PAH,
2009. - 84 c.

4. NBanor B. Il. OOmas u MenuuuHckasi sxosiorus : ydeonuk / B. IL.
NBanog, O.B. BacunweBa, H.B. IBanoga; nox o6ur.pea. B. I1. BanoBa. — PoctoB H/
Il : ®enukc, 2010. — 508 c.

5. Totait A. B. Dxonorus : yuebHoe nocodue / moa odur.pea. A. B. Toras.
— M:. U3narensctBo FOpaiit, 2012. — 407 c.
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http://www.slideshare.net/scoolnano/ss-44676130

6. CmypoB A. B. Oxonorus Poccun: yuyeOHMK A CTyH. YUpexKIACHUI
BbICHI. nell. mpod. obpazoBanus / nox odu.pen. A B. Cmyposa u B.B. CHakuna. —
N3narenscknii neHTp «Axagemus», 2011. — 352 c.

Nudopmanmonnbie 00pa3oBaTe/ibHbIE PECYPChI:
4BRAIN - softskillsmaBeikuhttps://4brain.ru/
ACADEMIA http://tvkultura.ru/about/show/brand 1d/20898/
VYuuBepcuteTckas Oubnuoreka onmaitH http:/www.biblioclub.ru/
Hanowmetp. Hanotexnonornueckoe coobmiectBo http://www.nanometer.ru/

5. ®enpepanbHBIN EHTP HHGOPMAIIMOHHO-00Pa30BaTENBHBIX pecypcoB http://
fcior.edu.ru/

6. IlkonpHas nura POCHAHO www.schoolnano.ru/

7. DneMmeHThl 00bII0M Hayku http:/www.elementy.ru/

DJIEKTPOHHO-OMOINOTEYHBIE CUCTEMBI:

1. Hayunas snextponHnas Oubiauoteka elibrary.ru http://www.elibrary.ru

2. OBbC UznarenbctBO «Jlanb» https://e.lanbook.com/

HNudopmamoHHble PeCypChl:

1. depnepanibHasi CE€Th JETCKAM TEXHOMAPKOB. PecypCHO-METOIMYEeCKUi
neHTp. http://roskvantorium.ru/

2. TAYJ10O MO «MOIIO «Jlamnanausi»http:// www.laplandiya.org/

3. Jerckuit TEXHOIIApK «KBanTopuym» MypmaHckon o0nacTu
http://kvantorium51.org/news/

Marepuanbl COPaBOYHBIX CAWTOB Y MOUCKOBBIX CHCTEM:

1. http://www.yandex.ru;

2. http://www.google.ru;

3. http://window.edu/ru/ (EgunHoe oxHO pgoctyna K HH(QOPMaMOHHBIM
o0pa3oBaTeIbHBIM PECYpCaMm)

4. http://www.intuit.ru/  (HamuonanbHbIi OTKpBITBIE ~ YHHMBEPCHUTET
nHpopMarmoHHbix TexHosorut «<MHTYUTy)

5. http://biblioclub.ru/ http://biblioclub.ru/index.php?page=main ub red
(Vauepcurerckas oubdnuoreka ONLINE)

HwDd e

28


http://www.biblioclub.ru/
http://biblioclub.ru/
http://window.edu/ru/
http://www.yandex.ru/
http://kvantorium51.org/news/
http://www.laplandiya.org/
http://roskvantorium.ru/
https://e.lanbook.com/
http://www.elibrary.ru/
http://www.elementy.ru/
http://www.schoolnano.ru/
http://www.nanometer.ru/
https://4brain.ru/
http://www.google.ru/
http://tvkultura.ru/about/show/brand_id/20898/

VII. lIpuioxkenus
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Kanennpapusbliii yueOHbIH rpapuk

[Ipunoxenue 1

Ne | Mecsin | Uucao | Bpems ®opma | Yacos Tema Mecto ®opma
NMpOBeIeHUsI | KOHTPOJIA
n/ nposeie | 3aHATHSA 3aAHATHA
n HUA
3AHATHA
1. CceHTs10 11 16.00- KpPYTJIbIi 3 buokBanTym u ka0.119
pb 18.20 cTON €Tr0 BO3MOKHOCTH
2. ceHrs10 13 16.00- JIEKIIUSA 3 CoBpeMeHHbIe ka0.119
pb 18.20 HCCTIEOBaHUS B
o0Jactu
OmoIIornu,
OTMEUYEHHEIE
HobGeneBckumu
MPEMUSIMHU
3. ceHrs10 18 16.00- JIEKIIUSA 3 CoBpeMeHHbIE ka0.119
pb 18.20 HUCCIIEIOBAHUS B
00JIaCTH XMMHUHU,
OTMEUYEHHEIE
HoOGenesckumu
MPEMUSIMHU
4. ceHrs10 20 16.00- JIEKIIUSA 3 Metonuka ka0.119
pb 18.20 HCCIeOOBaHUA U
METOIBI
HCCIIEN0BAHUS
5. | ceHrs16 25 16.00- NENIE 3 OKCIIEpUMEHT B ka0.119
pb 18.20 HCCIeJOBaHUN
ApKTHKH
6. | OKTsOp 27 16.00- MpaKkTuye 3 b OeKTHDOBAMIC ka0.119
b 18.20 CKOE p P
HCCIIEIOBAHUS
3aHATHE
7. | okTs0p 1 16.00- JIEKIIHS 3 AYTIKOJIOTHYECK ka0.119
b 18.20 W€ MOHATHSA U

3aKOHBI.
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Jempakonorusi:

AKOJIOTHS
MOMYJISIUNA
8. | okTsA0D 3 16.00- CeMUHap CunsKoJorus: ka0.119 pereHue
b 18.20 MpeIMET U CUTYallUOH
OCHOBHEIC HBIX U
O00BEKTHI KOHTEKCTH
U3yUYCHHUS. BIX 3a/1a4
OcHOBBI
9KOJIOTHH
YeoBeKa.
9. | okT0p 8 16.00- IIpaKTH4e O6pasoBanue, ka6.119
b 18.20 CKOE COCTaB U
3aHATHE CBOICTBA MOYB
10. | oxTs10p 10 16.00- nabopato ka0.119 pelieHue
18.20
> PHEI® [TouBeHHBIE THUIIBI CHIyaltion
paboTHI HBIX U
1 30HBI
KOHTEKCTH
BIX 33124
11. | oxTs16p 15 16.00- naboparo Bnusnue kab.119
b 18.20 pHBIE JIECOXO3MCTBEHH
paboTsl BIX MEPONPUATUN
Ha TIOYBY
12. | HOA0pB 17 16.00- KpYTJbIi ka0.119 pelieHne
18.20 CTOJ CUTYalMOH
Xaprus 1o4s HBIX U
KOHTEKCTH
BIX 337124
13. | HOAODD 22 16.00- KpYTJIbIi ka0.119 penieHue
18.20 CTOJ CUTYalLMOH
€]
HCpFO?(b(bCKTI/IB X 1
HBIA MUD
KOHTEKCTH
BIX 33/1a4
14. | HOsAODPB 24 16.00- KpPYTJIbIi [Tupamuga ka6.119 pelieHue
18.20 CTON MUTAHUS CUTYallUOH
HBIX U
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KOHTCKCTH

BIX 33J1a4
15. | HOsIOPB 1 16.00- JIEKIIUSA DKOJIOTUYECKOE xa0.119
18.20 JUarHOCTUPOBAHU
€ U MOHUTOPHUHT
16. | HOSIOPB 3 16.00- JIEKIIUSA ITokazarenu u ka0.119
18.20 METO/IbI OIICHKHU
9KOJIOTHYECKOT0
CTOSTHUS
MIPUPOTHOM
Cpelbl
17. | HOSIOPB 8 16.00- MpaKkTH4e buoxumus ka0.119
18.20 CKOE OCJIKOB.
3aHATHE buoxumus
YTIIEBOJIOB.
buoxumus
JTUMHIOB
18. | HOAODD 10 16.00- MpaKkTuye Butamunsbl. ka0.119
18.20 CKOE I'opMoHBI.
3aHATHE DepMeHTHI
19. | nexabp 15 16.00- MpaKkTuye [TacniopT mous ka0.119 pazpaboTk
b 18.20 CKOE r.MypmaHncka u a IIpoeKTa
3aHATHE MypmaHckon
obnactu
20. | nexabp 17 16.00- IIpaKTH4e SHeproshdexTus ka0.119 pas3paboTk
b 18.20 CKOE a IpoeKTa
HBIC YCTAHOBKH
3aHATHE
21. | nexabp 22 16.00- MIpPaKTH4e Kysbrypa kab.119 pazpaboTk
b 18.20 CKOE a IpoeKTa
MTUTAHHS
3aHATHE
22. | nekabp 24 16.00- KpPYTJIbIi DOMOIMOHATLHBIN ka0.119
b 18.20 CTOJ WHTEJUICKT
23. | nexabp 29 16.00- KpYTJIbIi Camoo0Opa3zoBaHu ka0.119
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b 18.20 CTOJ € ¥ MOTHBAIHS
24. | nexabp 31 16.00- 3ammra ka0.119 3ammra
Htoru 6a3oBoro

b 18.20 IIPOEKTOB IIPOEKTOB,
yIiy0JI€eHHOT O

TECTHPOBA

MOy IS
HHE
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Ipuiaoxenue 2
PexoMeHAaluM 110 COCTABJICHUIO TEMATUKHU NIPOEKTOB

CriocoObl TOCTHXKEHHMS 1eJie HAauMHAIOUIMMU HCCIEAO0BaTeIIMH BO MHOI'OM
3aBUCAT OT BbIOpaHHOU TeMbl. HeoOX0AMMO NOMOYb JE€TAM HATH BO3MOXHBIE MYTH,
BEIyIIUEe K JIOCTHKEHHUIO LEIH, BBIICIUTh OOIIENPUHATHIE, OOIIEM3BECTHBIE U
HECTaHJAapTHbIE, aJbTEPHATUBHBIC, CHeNaTb BbIOOP, OIEHUB A(OPEKTUBHOCTH
KaXXJI0TO crioco0a.

IpaBuiao 1. Tema npomkHa OBITh HMHTEpECHA peOCHKY, VBJIE€Yb €TO.
UccnenoBarensckas padoTa 3pdekTuBHA TOJIBKO Ha JTOOPOBOIBHOM OCHOBE. Tema,
HaBsI3aHHAs YYEHUKY, KaKoi Obl Ba)KHOM OHa HE Ka3ajach MPEINoJaBaTeiio, HE JacT
TOJKHOTO 3¢ deKTa.

IIpaBuio 2. Tema fnomkHa OBITH BBINOJIHUMA, PEIICHUE €€ JIOKHO OBbITh
M0JIE3HO y4YacTHHKaM uccienoBanus. [logsectu pebeHka K TOM uaee, B KOTOPO OH
MaKCHUMAaJIbHO pean3yeTcsl KaK MCCIEA0BATENb, PACKPOET JIyUIIHE CTOPOHBI CBOEIO
MHTEJIEKTa, TIOJyYUT HOBBIE IMOJIE3HbIE 3HAHUS, YMEHUS U HABBIKU, — CJIOXKHAs, HO
HeoOxoauMast 3aja4a Jiisl eiarora.

IpaBuao 3. Tema pgomkHa OBITh OPUTHMHAIBHOM C  DJIEMEHTAMH
HEOXXUJIAHHOCTH, HEOOBIMHOCTH. OpUTHHANIBHOCTh CJeAyeT TMOHHMMAaTh, Kak
CIIOCOOHOCTh HECTAHJIAPTHO CMOTPETH Ha TPATUIIMOHHBIC TTPEAMETHI U SIBIICHUS.

IpaBuiao 4. Tema nomkHa OBITH Takoi, YTOOBI paboTra Moryia OBITH
BBIMOJIHEHA OTHOCUTENBHO ObIcTpo. CHOCOOHOCTH JOATO  KOHIIEHTPUPOBATH
COOCTBEHHOE BHUMAHHUE Ha OHOM OOBEKTE, T. €. JIOJTOBPEMEHHO, 1IeJIeyCTPEMIIEHHO
paboTaTh B OJHOM HaIIPaBJIEHUH, Y YYALErocs OrpaHUYEHHa.

IIpaBuio 5. Tema nomkHa ObITE JOCTynHOW. OHA JTOMKHA COOTBETCTBOBATH
BO3PAaCTHBIM OCOOEHHOCTSIM JeTeil. DJTO Kacaercs HE TOJbKO BBIOOpA TEMBI
UCCJIEI0BaHUsI, HO U (POPMYJIMPOBKH U 0TOOpa Marepuana Juis ee pemieHus. OnHa u
Ta K€ MpoOJIeMa MOXKET PellaTbCs Pa3HbIMU BO3PACTHBIMU IPYIIIAMH HA Pa3JIMYHBIX
sTanax o0y4yeHwusl.

IIpaBuio 6. Coueranue xenaHuil 1 BoO3MOKHOCTEH. BeiOupas temy, neaaror
JOJKEH y4ecTh Haluuue TpeOyembIX CPEACTB U MAaTepUajioB — MCCIEN0BATEIbCKON
0a3el. Ee oTcyTcTBHE, HEBO3MOXKHOCTH COOpaTh HEOOXOIWMBIE JaHHbIE OOBIYHO
MPUBOJSAT K MOBEPXHOCTHOMY PELICHUIO, OPOKAAIOT "MycTOCI0OBUE". DTO MEIIaeT
Pa3BUTHIO  KPUTHYECKOIO  MBIIUIEHUS, OCHOBAHHOIO  Ha  JIOKAa3aTEIbHOM
UCCIIEIOBAHUN U HAJIC)KHBIX 3HAHUSX.

IIpaBwuiio 7. C BEIOOPOM TEMBI HE CTOUT 3aTATHBATh. BOJIBIIMHCTBO yUarmxcs
HE UMEIOT IMOCTOSIHHBIX IPUCTPACTUI, UX UHTEPECHI CUTYaTUBHBIL. [103TOMY, BBIOHpas
TEeMY, I€CTBOBATH CIIEAYET ObICTPO, IOKAa UHTEPEC HE yrac.
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/lopo:kHasi kKapTa peaju3aluu Keiica «XapTus Mo4B»

Ipuiaoxenue 3

. Mpumeyanus,
Ne Ilenarornyeckas IIpeanosaraemslri
TakTa Marepuan 3agavya pe3yJbTaTt AoMaliHee
3aaHue
OcBoenue 00111eii KOMMYHUKAIIUU.
Brenenue B mpobiemy.
) Hrpsl Ha MotuBanus [IpucBoenue H.3.:
Ef 3HAaKOMCTBO U oOyJaromuxcs Ha POOJIEMBI, MIPEIOKHUTh
S CIUIOYEHUE. paboty B MmomyIe BOBJICYCHHOCTH B €€ THITOTE3HI 110
> [Ipocmotp pelieHre, 000CHOBAHUE | TOCTABICHHON
= BUCOPHIBEMA O aKTyaJIbHOCTH npobieme,
- TEXHOT€HHBIX UCCIIeIOBaHMUS, COCTaBUTh
§ MyCTOIIaX. MOTHBUPOBAHHOCTH YePHOBOM IIJIaH
g Ob6cyxnenne o0yyaromuxcs UCCIIEJOBAHMUS
~ crioco0a paboTsI Ha OCHOBE
B MOJTyJIie MIEPBUYHOM
00paboTKHn
uHbOpMaIuu
OcBoeHmue 1enernonaranus 1 IUIAHUPOBAHKSI CBOCH JIESITEITHHOCTH.
OcBoeHHE KOMMYHHKAITUN B paMKax MPOEKTa.
= Ha ocHoBanuun Pabota no Brinenenue uenu JI.3.: iouck
= o0cCyKIeHUS BBICTPAaUBAHUIO UCCIIeIOBaHMs, 3a/1a4 METOJIOB
g pE3yJIbTaTOB KOMMYHHKAIIH WCCIIeIOBaHMsI, 00bEKTa | CCIEIOBaHUS B
% JIOMalTHeu BHYTpU TPYIIIL, U TpeaMeTa JTUTEepPATyPHBIX
~ paboThI BBEJICHUE OCHOBHBIX | UCCIIEIOBaHMA. HUCTOYHUKAX I10
ol (TpenBapUTEILHO | MPABUII TPYIIIOBOM CocraBnenue 001ero rpynmnam
§ nenaror paboTbl. BeiHecenue | miaHa MccielOBaHMUS.
e MIPOCMAaTpPUBAET 0000MIEHHBIX TUTAHOB
< TUTaHBI U Ha JIOCKY.
00BeIuHIET OO0cy>X1eHHe TIIaHOB.
BEPCUU Koppektuposka menu
YYaIInuXCs) Y TUTaHA.
E [TouckoBas paboTa B rpymmax.
g OcBoeHue cxemaTu3aluy U BU3yanusauu Ha 1 srame.
= Pedunexcus nesrenpHoCTH Ha 1 3Tarne.
C% KoppekTupoBka miaHupoBaHUs ACSITEIbHOCTH.
= Ha PednexcuBubie Ot60p 06mux metonoB | J.3.:
% MYyJIBTUMEIUUHO | OCTAHOBKH TMOCTIE JUTSL KCCIIeIOBAHUS MOJITOTOBKA
§ 1 0CcKe KaXJI0r0 TaKTa poOIeMBI. KapT
) oOyuJaroruecs (BBICTYTIIICHUS Oe3omacHoCTH
z IIPENCTABIISIOT TpyIIIb) pu pabote B
BO3MOXHbIE Ob6ocHoBaHUe XUMHYECKOI
METO/TBI BBIOPAHHOTO METOA nabopaTtopuu OT
UCCIIeI0BaHUS HCCJICIOBAHMSI. rpynn
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MeTtonp!
(bukcupyroTcs Ha
JIOCKE YUHUTEIIEM.
[Iponomkaem
o0cyxaeHne
(rpymmoBoe u
BBICTYIIJICHHE OT

TPYIII)

Koppekruposka
METOJIOB B
COOTBETCTBUU C
YCIIOBUSIMU
UCCIICJOBAHMS.

g [IpoektHas paboTa (0OCBOEHHE METOJOB 3KOMOHUTOPHUHIA)
%’ OcBoenue crioco0a BU3yaau3aly pe3ysbrara.
é OTtoOpanbl Opranuzanus VYyammuecs ocauBaot | J.3.:
S METO/1bI UCCIIEIOBATEIBCKOTO | METO/BI UCCIIEJOBaHUs, | 0OpMIIEHHUE
< UCCIIeIOBaHMUSI. NPOCTPAHCTBA B oopmIsroT pe3yIbTaToB
2 OcymiecTBiIeHHE | XMMHYECKOH pe3yabTaThl B BUJIE UCCIIEI0BAHMS
§ BTOPUYHOTO naboparopun 9KOMAcNopTa U JAEJIOBOM | OT KaXKAon
< orbopa UTPBIL. IpYMIIBI
= uH(MOpPMAIIHH.

Pednexcus nesrenbHOCTH Ha 2 3Tamne.
- IlonBenenue UTOroB.
2
g [IpencraBnenune | PednexcuBHoe VYyamuecs COOTHOCAT J.3.:
5 pEe3yJbTATOB. 3aHATHE. CBOIO paboTy B MOJyJIe | 3allOJIHCHHE
e Beenenne AKIIEHTHPOBAThH U KPUTEPUHU KapThI
“ KpUTEpUEB JeSITebHOCTD OLIEHUBAHHUS PAOOTHI. camopeiaekcun
B OLIEHKH 3a PaboTy | ydammxcs Ha
§ B MOJIyJIE. OLIEHUBAEMBbIX
© OO6cyxnenue dboxycax paboOTHI.
~ JIOMAIITHETO

3aJaHMSI.
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Ipuiaoxenue 4

JlopoxxHas kapTa peajau3anum keiica «JHeprodgpGeKTuBHbIH MUP»

. IIpumeyanus,
Ne Ileparornueckas Ipennonaraemblii
Matepuan JAoMaIlHee
Takra 3agava pe3yJabTaTt
3a/laHNe
OcBoenue 00111eli KOMMYHUKAIIHH.
BBenenue B mpobnemy.
5 N3ydenune MotuBanus [IpucBoenue H.3.:
2 TPaJUIIMOHHBIX o0yyaromuxcs Ha npoOJIeMsl, IPEIOKUTD
S SHEPTrOHOCUTENEH. paboty B MoayIe BOBJICUEHHOCTH B €€ TUIOTE3bI 110
g Buner pelieHne, 000CHOBAaHUE | TOCTABICHHON
= aIbTePHATUBHBIX aKTyaJbHOCTHU npobieme,
- UCTOYHUKOB UCCIIEIOBaHMA, COCTaBHTh
§ SHEPTUH. MOTHBHPOBAHHOCTh YepHOBOM
g Ob6cyxnenne o0yyaromuxcs U1aH
~ crioco0a paboThI B HCCJIEIOBAHUS
MOJyJie Ha OCHOBE
MEPBUYHOU
00paboTku
nHdopMaIuu
OcBoenue nenenogaranus 1 IIAHUPOBAHUS CBOCH JIESITEIbHOCTH.
OcBoeHre KOMMYHHKAIIUU B paMKax MPOEKTa.
R
= Ha ocHoBanuun Pa6Gora mo Bruinenenne nenm J.3.: mowuck
) 00CyX/1eHus BBICTPAUBAHUIO UCCIIeIOBaHMs, 3a7a4 METO/I0B
E pe3yabTaToB KOMMYHHKAIHA UCCIIEIOBaHMS, O0BEKTA | HCCIIECIOBAHUS
= JIOMAIIHen BHYTPH TPYIIIL, U TIpeaMeTa B
:. paboThI BBEJICHUE OCHOBHBIX UCCIIC/IOBaHHS. JUTEPATYPHBIX
= (mpenBapuUTENbHO | MPABUI IPYIIIOBOM CocraBienue o61ero UCTOYHHUKAX
§ nenaror paboTel. BerHecenue TUTaHa MCCIICIOBAHUSI. 0 TpyTIIam
N IPOCMAaTPUBAET 0000IIEHHBIX MJIAHOB
IUTaHbI U Ha 10cKy. OOcyKaeHue
00beTuHSET IUIAHOB.
BEpCUU KoppekTupoBka nenu u
yYalmxcs) IaHa.
E [TouckoBas paboTa B rpyIrax.
= OcBoeHne cxeMaTH3allK U BU3yajau3aluy Ha 1 tame.
= Pednexcus nesitenpHOCTH Ha 1 3Tane.
CE KoppekTrpoBka niaHUpOBaHUs 1EATEIbHOCTH.
N
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Ha PednexcruBHbIe OT160p 06uux MeronoB | [.3.:
MYJIBTUMEIUUHON | OCTAHOBKH TMOCIE JUTSL UCCTIeIOBaHUS MOJITOTOBKA
JIOCKe KaXJIOTO TaKTa pOOIIEMBI. TuiaHa paboT B
oOyuJaroruecs (BBICTYTLICHUS XUMHYECKON
NPEICTABISIOT TPYTIITbI) nabopaTopun
BO3MO>KHBIE O6ocHoBaHMe OT Tpynn
= METOIBI BBEIOpAHHOTO METO/1a
S UCCIIeI0BaHMS HCCIICIOBAHMUS.
5 Mertobl KoppekTupoBka
z (UKCUpPYIOTCS Ha | METOJOB B
JIOCKE YYHUTEJIEM. | COOTBETCTBUU C
[Iponomxkenue YCIIOBUSMU
00CyXICHUS HACCIIEIOBAHMUS.
(rpynmoBoe u
BBICTYIIJICHHE OT
rpyI)
[IpoektHas paboTa (0OCBOEHHE METOJOB 3KOMOHUTOPHUHTA)
OcBoenne crioco0a BU3yaau3aly pe3ysbTara.
3
S
E OTobOpaHbI Opranuzanust VYyammuecs J1.3.:
= METO/IbI UCCIIEIOBATEIHCKOTO OCBanBaIOT MeToAb! | ohopMiIeHHE
= UCCIICJIOBAHMUS. MIPOCTPAHCTBA B UCCIIeIOBaHMUS, pe3yNbTaToB
% OcymiecTBiIeHNE | XUMHYECKOU opopMIISIOT UCCIIEIOBaHHSA
§ BTOPUYHOTO naboparopuu pe3ynbTaThl B BHJE | OT KaXKIOM
g orbopa nopTdonamno TpYTIIBI
= nHdOpMaIuu. «3HEeprodPeKTUBHBIHI
MUDPY.
Pednexcus nesrenbHOCTH Ha 2 3Tame.
ITonBeneHMEe UTOTOB.
2
3
= [IpencraBnenne | PednexcuBHoe VYuammuecs cootHocsart | J.3.:
% pe3yNbTaToB. 3aHATHE. CBOIO paboTy B 3aroJIHeHHE
= Beenenue AKIIEHTHPOBAThH MOJIyJIe U KPUTEPUU KapThl
‘% KpUTEpUEB JEeSITeNIbHOCTD OIICHUBaHUA pabOThl. | camopediekcun
§ OIICHKH 3a pa0oTy | ydyalmxcs Ha
5 B MOJIyJIE. OLICHHBaeMbIX (pokycax
N2 O6cyxaenue padoTHI.
JTIOMAITHETO
3aJaHHUS.
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Ipuiaoxenue S

Jlopo:xkHasi kapTa peanu3anuu Keiica «Ilupamuga nuranus»

. IIpumeyanus,
Ne IMeparoruveckas IMpennosiaraemMblii
Matepuan JAOMallIHee
Takra 3agava pe3yJabTaT
3ajlaHue
OcBoenue 00111eli KOMMYHUKAIIHH.
BBenenue B mpobnemy.
5 Nzyuenns MotuBanus IIpucBoenue J.3.:
> y 11 p 3.1
o MaTepuaia 1o | oOydaronmxcs Ha pooIeMsl, IPEIOKHUTh
E obmei paboTty B Moaysie BOBJICYEHHOCTh B €€ TUTIOTE3BI 110
= XapaKTepUCTUKE pelieHue, NIOCTaBJIEHHON
i oOMeHa BEIESCTB, 000CHOBaHHUE npo0ieme,
= HOpPM  IHTaHUS, aKTyaJIbHOCTH COCTaBUTh
§ OILICHKE palroHa UCCIIeIOBaHMS, YEpHOBOM IJ1aH
Q MTUTAHMUS. MOTHUBUPOBAHHOCTb UCCIIEIOBaHHS
OOcyxnenne oOydJaronuxcs Ha OCHOBE
croco0a paboTsl NEepBUYHOMN
B MOYJIe 00paboTKu
UHPOpPMALIUU
OcBoeHue LieenonaraHus U MIaHUPOBaHUS CBOCH NIEATEIbHOCTH.
OcBoeHME KOMMYHHUKAIMU B paMKax IPOEKTa.
xR
5, Ha ocnoBanuu Pa6ota no Brinenenue uenu J1.3.: mouck
S o0cyX1eHUs BBICTPAaUBaHUIO UCCIIEIOBaHMs, 3a/1a4 METO/I0B
E pe3yJbTaToB KOMMYHHKaIUU UCCIIEI0BAHMS, UCCIIeIOBaHUS B
= JIOMaIHe i BHYTPH TPYIIIL, 00BEKTa U TIpeIMeTa JIUTEPATYPHBIX
: paboThI BBEJICHUE OCHOBHBIX UCCIIEI0BaHMUS. UCTOYHHUKAX IO
< (mpeaBapUTENbHO | MPaBUJI TPYIIIOBOM Cocranenue o0uiero | rpynmnam
§ nejaror paboTsl. BeiHecenue IUIaHA MCCIIEJOBAHUS.
ND IIPOCMATpPUBAET 000OIEHHBIX MJIAHOB
TUTaHBI U Ha Jtocky. OOcyxeHue
00beuHsACT IJIAHOB.
BEPCHUH KoppexTtupoBka nenu u
yyaumxcs) IJIaHa.
E [TouckoBas paboTa B rpymniax.
= OcBoeHue cxemMaTU3aluy U BU3yalu3auu Ha 1 starme.
= Pednekcus gedarenbHocTy Ha 1 aTare.
E KoppekTrpoBka miaHupoBaHus AesITENIbHOCTH.
)
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Ha PednexcuBHbIC OTt60p 06mux MeromoB | .3.:
MYyJIBTUMEAUMHON | OCTAHOBKHU IOCIIE JUTS. UCCIIeTIOBaHUS MOJITOTOBKA
JIOCKE KQXKIO0TO TaKTa IPOOJIEMBI. KapT
oOy4arormuecs (BBICTYTLIICHUS 0€301acHOCTH
MIPEACTABIISIIOT IpyMIIbI) npu paboTe B
BO3MO>KHBIE O6ocHoBaHMe XUMHYECKON
= METO/TBI BBEIOPAHHOTO METO/Ia naboparopuu ot
§ HCCJICIOBAHUS UCCJICTOBAHHSI. rpynn
o Mertobl Koppektuposka
< (bUKCUPYIOTCS Ha | METOAOB B
JIOCKE YYHUTEJIEM. | COOTBETCTBHUHU C
[Tponomxenue YCIIOBUSMU
00CyX)ICHUS HCCIIEI0OBAHMUS.
(rpynmoBoe u
BBICTYIUICHHE OT
Cpy1)
[IpoekTHas paboTa (OCBOEHHE METOJOB XUMUYECKOIO aHAIN3A)
E OcBoeHue crocoda BU3yalu3aluy pe3ybTaTa.
B
2
% OTtoOpanbl Opranuzanus VYyamuecss ocBaubarot | J1.3.:
: METO/TBI HCCIIEIOBATEITLCKOTO METOJIbI UCCIICIOBAHMSI, | O(hOpMIICHHE
fg: UCCJICTOBAHMSI. NPOCTPAHCTBA B oopMIIIOT pe3yNbTaToB
S OcyIecTBiICHHE | XUMHUYECKON pe3ysibTaThl B BHUJC | HCCIICIOBAHUS
5 BTOPUYHOTO naboparopuu noptdonno «KynbTypa | OT Kax10i
- orbopa TTUTAHHS. TPYIIIBI
nHbopMaIuy.
Pednexcus gesrenpHOCTH Ha 2 3Tare.
[TonBeneHue UTOTOB.
2
g
= [IpencraBnenue PednexcuBnoe Vaamuecs cootnocsar | J.3.: 3amoaHeHue
% PE3yNIbTaTOB. 3aHATHE. CBOIO paboTy B KapThl
&= Beenenue AKIIEHTUPOBATh MOJyJI€ U KPUTEPUU camopediaeKcun
% KpUTEpPUEB JIESITEIIbHOCTD OILICHUBaHUS PabOTHI.
§ OILICHKH 3a paboTy | yyaluxcs Ha
5 B MOJTyJIC. OILIEHWBaeMBbIX (hoKycax
N2 O6cyxaenne paboTHI.
JIOMAIITHETO
3aJlaHusl.
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COOBITHUS

(cutyaruto).

Ipuioxenue 6

PexoMenxauuu opranusanum padorsl ¢ Keicom
OOyuaronuMces npejiaraeTcsi KOHKPETHBIA CTydail, OMUCHIBAIOIINI pealibHbIe

Nudopmanus

MOXECT

ObITh KpaTKO H3JI0XKEHA B

JOKYMEHTAJIbHOU (hopMe WM C TIOMOIIbIO BEpPOAIBHBIX WM BU3YAJIbHBIX CPEJCTB
(BuaeodparmenT, ciaiina, npesenranus). Pabora opranusyercs Kak MHAUBUIYabHAs,
TaK U rPYIIOBasl.

Y4uuThIBaroTCs 0COOEHHOCTH MCCIIEIOBATEIHCKOTO U MHKEHEPHOT'O KEHCOB:

DTanbl
pabor HccnenoBarenbCkuil Kenc NHKXeHepHBIN KEHC
bl

1 3HaKOMCTBO C  SBJIEHHEM, €ro | 3HAKOMCTBO C CHTyallMeW, €ro
0COOEHHOCTSIMU 0COOCHHOCTSIMU

2 Brinenenue ocHOBHOM npo0OsieMbl. | BeigeneHue ocCHOBHOM TpoOIeMBbl.
BriieneHnne 371€eMEeHTOB SIBJICHUS. Brienenne 351eMEHTOB CUCTEMBI.
®opmynupoBanue  coOcTBeHHbIX | DopmynupoBaHue  COOCTBEHHBIX
POOJIEMHBIX BOTIPOCOB. POOIEMHBIX BOITPOCOB.
O3nakomsienne ¢ BompocaMu U | O3HaKOMJIEHME C BOIPOCAMH H
3aJJaHUEM K KEUCY. 3aJJTAaHUEM K KEHCY.

3 Br160p KOHLIETIIIUY HIIM TEM JUJIS1 «MO3TOBOTO IITypMay:

- KOJIMYECTBO HJIEH JIOJDKHO OBITH KaK MOKHO OOJIBIIIE;

- BBICKAa3aHHbIE HJIEU pa3peliaeTcss KOMOWMHUPOBATh, BUJIOU3MEHSTb,
yIIy4llIaTh;

- TBOPYECKUI aHAIM3 UJEH C LEJIbI0 TOMCKAa KOHCTPYKTHUBHOIO PEIICHUs
po0JieM

4 BrinBmwkenue u BbIOOp OcCHOBHOM | [Lmanupyem.

TUIIOTE3HI. PaszpabateiBaeM 1 co3naem.
Cocraprnenue miaHa ucciegoBanusd. | Tectupyem.

Beibop metroma u wuHCcTpymeHTa | JlopabaTbiBaewm.
MCCJICIOBAHMS. O6cyxnaem.

IIpoBeneHne 3KCrIepuMeEHTa.

Ananus 51 Bepu(pUKanus

pE3YJIbTATOB.

5 BriOop omHOrO wWiIM HECKOJIBKUX | BEIOOp OAHOTO WM HECKOJbKUX
BapUAHTOB pPeIICHUS POOIEMBI. BapUAHTOB PEIICHUS TTPOOJIEMBI.
Bomnpocsl, a uro ecnm ...? Bomnpocsl, a uro ecnm ...?7
HoBb1li 5KCIEpUMEHT. JlopaboTka 1 MmoauduKaIus.

6 Pednexcus.

Opranuzarus 00CyXIeHUS KEHCOB.
['pynmbl npeacTaBisitOT CBOM PEIICHUST U PEKOMEHJAUUM (IOKJIAd C
Mpe3eHTaIUeH ).
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Ipuiaoxenue 7

BBoanasi (mpeaBapuTe/ibHas) AUATHOCTHKA
110 JONOJIHUTEJIbHOM 00111e00pa30BaTe/IbHOM IPporpaMmme

HpC)IBapI/ITCJ'IBHaSI JUAarHoCTHKa

Kpurepuu onieHkn HauanIbHON
MOATOTOBKH YYalllUXCs, CBI3aHHbBIC
C IIPEACTOALIEN AEATEIbHOCTBIO:

Ilokazarenn

1. Hanuuwne 3HaHUM 110 OCHOBHBIM
IpeaIMeTaM IMKOJIBLHOW MPOTPaMMEI;
2.YmMmenue paboTaTh Ha KOMIIBIOTEPE
B mporpammax MSOffice;
3.YmMenue pabotath C
1ab0paTOpHBIM 000PYAOBAHUEM U
peaKkTUBaMU;

4. CoOmro1aTh MOCIEN0BATENBHOCTD
B pabore;

5.YMeHue BbIACPKUBATD TEMII
paboTHI U IOBOIUTH PadbOTy 110
KOHIIA;

6.YMeHue aHanu3upoBarh,
000011aTh, CUCTEMATH3UPOBATH
HOJIYYEHHYIO HH(POPMALIUIO.

1.Binageer 3HAaHUSIMM 110 OCHOBaAM
IITKOJIBHOW OMOJIOTHH, XUMUH, QUZHKU U
MaTeMaTHKE;

2.YmMeet HaOupaTh TEKCT, padoOTaTh B
tabnunax Excel, cocTaBisTh npe3eHTaluu;
3. IMeeT HayabHBIC HABBIKA PAOOTHI C
WHCTPYMEHTAMH U MaTepHaIaMH,

4. Crapaercs coOM0AaTh TEXHOJIOTHYECKYIO

MIOCJIEIOBATEILHOCTD B paboTe;

5. PaGotaer B cpeiHEM U BBICOKOM TEMIIE,
BIYMUYMBO, YCEPIAHO;

6.0Ocy1ecTBiIsSeT HEOOXOIUMBIC
MBICIUTEIbHBIE ONEPALNH.
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Ipuiaoxenue 8
KoHTposabHbIe H3MepHUTeIbHbIE MATEPUAJIbI IS IPOBEACHUS BXOHOI0
KOHTPOJISI

Pabora nas yyammxcs 7-10 kj1accoB 1mo onpeaeieHuIo
HCXOIHOT'0 YPOBHS BJIaJleHUs] IPHeMaMHu Y4eOHOM 1esiTeJIbHOCTH

Hucrpykums

Buvinonusiime pabomy na omoenvhom aucme dymazu, KOMopwvili NOONUUUME NO
oopasyy: hamunus, ums.

Ha evinonnenue pabomor omeooumces 60 munym.

Paboma cocmoum uz 5 3adanuii.

Ha 3a0anus cnedyem dame nonnwlil pazeepHymulti omeem. 3anuuiume cHaA4aia
HOMep 3a0anusl, a 3amem Omeem Ha He2o.

Cogemyem 6bInoIHAMb 3A0AHUS 8 MOM NOPSOKE, 8 KOMOPOM OHU OAHbI.

C yenvblo 2KOHOMUU 8peMeHU NpOonycKailime 3a0anue, KOmMopoe He y0aemcs
8LINOJIHUMb CPA3y, U nepexooume K ciedyroujemy.

Ecnu nocne vinonnenus éceti pabomsl y 8ac 0OCMaHemcs 8pems, mo MONCHO
BEPHYMbCSL K NPONYULEHHBIM 3A0AHUSIM.

3apanme 1. [Ipounraiite Pparment Texcra «Pycckuii nec» W. C. Cokonosa-
MukuTOBa, OTBETHTE MUCHMEHHO HA BOIPOCHI K TEKCTY.

Pycckuii jec

Ouenv xopoul u Kpacus 4ucmoiii COCHO8bIU 60p. Moéuwb unu edewn, 6w18ao,
HnO CMapomy COCHO80MY OOpYy — MOYHO BblCOKUE HYUCHble 02POMHble C8ell,
8038LILUAIOMCSL HAO 20108010 CMBOJIbL CMapblx oepesves. Onasuieli npoulio2ooHell
X60er0 Nokpulma 3eMis. Hepez ManoHae3nHCeHHyI0 necuyanyio 00po2y NpOmsAHYIUC
OnunHvle y3nacmoie KopHU. CeobiM MaeKUM MOXOM NOPOCIU HesblcoKue Kouku. Koe-
20e 3eieHerom TUCMOYKU OpycHuku. Yepes @vicokue, yHmécuiuecs 8 HeOO 3eléHble
sepuiuHbl npobusaromces ayuu coarnya. Ceemavle 3010mucmole 3aUYUKU USPATOM HA
CMB0J1ax 0epesbes, NOKPbIMbIX NompecKasguielicsi moJicmot koporw. Ilaxnem cmonoi
u semnér. Tuxo 6 cocnosom cmapom 6opy. H3zpeoka é3nemum psabduux, npoiemum
HAao 0opoeoio oamen. B evicokom nebe Kynaromces 3enénvie Kyopsievle 6epuitHbl.

Yucmulx cocHosbix O0poe ocmanocy menepv mano. Yyeneau omoenvHvle
cmapvle cocHbl. ToyHO CKa30uHble GEeNUKAHbl, CMOAM OHU CPeodu MOA00020
noopacmaroujezo Jeca.

B cocnosvix 6opax cobupanu mel 1emom 52006l — OPYCHUKY U YEPHUK),
KpenkoHozue O0po8uKU U CKOIb3KUe maciama. Tam u 30ecb 6UOHeNUCh po30eamole
Xpynkue wiisnkKu cuipoedicek. Ha evicokux cmapwvix cocnax censimes, cmposam eHé3oa
XUuwyHvle nMuybl — scmpedsl U OpJibl.

Xopow u nodpacmarowuii meakuil cocnoswlii aec. QOHa K OOHOU MeCHO
HCMYMCSL NOKPbIMble 3€NEHOU X80EI0 MOJ0Oble COCeHKU. B menu smux Oepesyes
BECHOIO U JIeMOM HYHCHO Uckamv epubsl. Panneil eecrnoro 30ece pacmym cmopuku,
JIeMOM KPaCUgbvle HCENmMbvle PbloHCUKU.
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Ha 6onomucmuix, nokpeimvix KOUKamu Mecmax pacmém HU3Kopocias
bonomuas cocua. Moéwv no maxomy cochogomy 06010my — He UOHO KOHYA-KPAio
OCBINAHHBIM 003pesailoujell KI0K8OU MACKUM MOXO8bIM KOUKAM...

Bonpocsl

1.0 uyém nummer aBTop B JaHHOM oOTpeiBKe? Kakue pacrtenus,
IIPOU3PACTAIOIINE B COCHOBOM OOpY, OH YIIOMUHAET?

2. [lonb3ysch aBTOPCKUM TEKCTOM, OIMILUTE YCJIOBUS JKU3HH B COCHOBOM
oopy.

3. Kakoe pacTeHue siBiasieTcss B COCHOBOM Jiecy BHaoM-3audukaropom? Uto 00
OCOOEHHOCTSIX CTPOEHHS COCEH MOYKHO CKa3aTh,0MUPAsICh Ha JaHHBIN TEKCT?

4. Yto BBl CaMH MOXKETE JI0OAaBUTH K OTIMCAHUIO ATUX JICPECBHEB?

5. Pacnipenenute yka3aHHbIE B TEKCTE PaCTEHHUSI COCHOBOTO O0pa U IpuOBI 1O
apycam. IIpencraBpre OTBET B BUJIE€ TAOJIULIBI.

3apnanue 2. Omnpenenure, KakWe 3aJaHUs BBI3BAIM Yy Bac 3aTpyAHEHUS,
nouemy? Kak Bbl mpenmnonaraere pemutbh npodsemy? KopoTko onummuTe miiaH
BalllUX JCHCTBUH.

3apmanume 3. CocraBbTe cCIOBapb TEPMUHOB sl TeMbl «lIpuponnsie
cooO1ecTBay (He MeHee 5-TH TEPMHUHOB).

3aganme 4. Bam npeioxkena cienyromas teMa uccienoBanus: «IIpupognoe
COOOIIECTBO OKOJIO MOeH mKoib. ChopMylnpyiTe Lenb Balllero HUCCIeI0BaHUs,
npeiokuTe 000pyAoBaHuEe s HccaenoBaHus. KopoTko oTpasuTe MjaH Ballero
uccinenoBanus («Uro s Oyay nenarb?»).

3apmanue 5. Jlaiite pa3BepHyThIil (5-7 npeaokeHui) oTBeT Ha Bompoc. s
YEro COBPEMEHHOMY YEJIOBEKY HEOOXOIHMMBI 3HAHHUS O MPUPOJHBIX COOOIIEeCTBaxX?
[IpuBeauTe HE MeHEe 2-X 0OOCHOBAHMIA.

OneHka pe3yabTaToB:

Huskun Cpennnii  |Beicokuit

DopMyJIMPOBKA LIETH
O06opyoBaHue

[Tnan paboThl
AKTyaJIbHOCTb
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Ipuiaoxenue 9
IIpumepHbIe BONPOCHI 1Jis1 BBOAHOI0 AaHKETHPOBAHMUS
AHKETA -1

1. VYkaxure umd, pamMuiinio, Bo3pact

2. Ortkyzna Bel y3Hanu npo «KBantopuym»?

3. B xakom kBaHTyme Bbl yuntecn?

[Touemy 310 HanpasieHue Bam nHTEpECHO?
«S1 mpumen croga, TOTOMy 4TO

Y M€Hs XOPOLLIO MOJy4aeTCs

MHe noka TpyaHO gaercs

S Ob1 XOTEN HAYYUTCS

MHe nHTEepeCHO

MHe cky4HO/HEe HpaBUTCS

HI[G&HBHO@ 3aHATUC OJId MCHS, KOTraa

Mos 1ienb 3aHsTU B KBaHTyMe / Sl Oyly IPUMEHATh HOBbIE 3HAHUS
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Hpuiaoxenue 10
IIpumepHbIe BONPOCHI 1Jis1 BBOAHOI0 AaHKETHPOBAHMUS
AHKETA-2

1. VYkaxure umd, pamMuiinio, Bo3pact

2. B kakom kBaHTyme Bl yuntech?

3. Yewm oOyueHue B ’ToM KBaHTyMe Bam nntepecHo?

S Hayumncs

MHe noHpaBuIOCh / MHE HE TOHPABUIIOCH, TOTOMY UYTO

[Tomornu 511 3aHATHS B KBAaHTYME B yueOe B IIKoJIe?

JIerko uian CiI0KHO OBLIO YUYHUTHCA, UTO OBIJI0 HEITOHATHBIM MJIN HCI/IHTCpCCHBIM?

Kak CO6I/Ipa€TCCB IMPUMCHUTD ITOJTYYCHHBIC 3HAHUS U YMGHI/IH?

Xorure yuuthbes B «KBanTopuyMe» nanbiie? B kakoMm KBaHTyMe?
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Ipunoxenue 11
IIpomekyTOUHAsA TMATHOCTHKA
110 JONOJIHUTEJIbHOM 00111e00pa30BaTe/IbHOM IPporpaMmme

[legaror 1/o
rojJ; oOy4eHus KBaHTYM JUHUSA KJ1acc
rpynna Ne

YpoBeHb TEOPETUUECKUX 3HAHUU T10 pa3ieny (TeMe)

U/ unua

YpoBeHb MPAKTUYECKUX YMEHUI U HABBIKOB 10 pa3jeiy (Teme)

dopma npoBeacHUs

©

° OUO yyanierocs KomnuectBo
n/n 0aJI0B

Sl Pl Bl Rl bl ol Il b

N

_
e

[E—
[
.

[E—
o

[S—
(8]

[S—
A

[S—
(9]
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Ipuiaoxenue 12

CBoaHas Ta0JuIA Pe3yJbTATOB 3AIMTHI MPOEKTA MO A0NOJHUTEILHOU
001eodpa3oBaTe/IbHON IPorpaMmme
rneaaror /o

roJi 00y4eHus KBaHTYM JIHUS KJIaccC
rpynna Ne
OneHka Onenka
No MPAKTUYECKUX
i ®UO obyuaromerocs TEOPETHIECKNX yMeHH 1
SHATHH HaBBIKOB

1.

2.

3.

4.

3.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.
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[Temaror momoyiHUTENBHOTO 0Opa3oBanus: PO

o01epa3BuBaKIleil mporpamMme
«XUMHYECKHE OCHOBBI IKOJIOTUU « bBHOKBAHTYM»

CBoaHas Ta0IHIA
pe3yJbTaToOB 00yYeHHus 10 JONOJTHUTEIHLHOU 0011e00pa30BaTeIbHOM

11 rox oOyuenus, aunus 0O ( KJIacce)
rpynna Ne

Ipuiaoxenue 13

No

0)5(0)

n/m | oO0ydaromerocs

Orenka

3HAHUU

TEOPETUUCCKUX

OueHka NpakTUYECKUX
YMEHHI U HaBBIKOB

TBopueckue
CIIOCOOHOCTH

uror

H

C

B

H

C

B

H

C

B

el e EA Rl Rl Rl

9

10.

11.

12.

13.

14.

15.

Cpenuuii

a1

IHoka3aresn ocBOeHMS JONOJHUTEIbHOM 00111€00pa30BaTE/IbHOM POrPaAMMBbI

YpoBHU 0CBOEHHUSI TPOTpaMMEI (B %):

Hwuzkunn

Cpennuii

Bricokuit
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Ipuiaoxenue 14

BocniurarenbHasi padora

Ne Conepxanue Cpoku

1 | IIpoBeneHne MHCTPYKTAXKEN MO PA3INYHON TEMATHKE. B T€UEHUE

roja

2 | Opranmzaids W y4yacTHE B BBICTABOYHOM M (PECTUBAJILHON | B TEUCHHE
NEATENbHOCTU JIETCKOTO TexHomnapka «KBaHTOopuym» U LIEHTpa roja
«Jlammanamsy  (dbectMBamM  TPOEKTOB, HAYYHBIX  paldoT;
MEepPCOHAIbHBIE  BBICTABKH, TEMAaTUYECKUE  BBICTABKM K
pa3IUUHBIM Mpa3JHUKAM WM MNaMATHBIM JaTaM, COBMECTHBIC
BBICTABKU C MPUTJIAIICHUEM POJMUTENICH WU JPYTUX KaTeropuiu
rpaXJiaH, TMOCCIICHUE BBICTABOK C JIETBMH B JIPYTHX
VUPEKIACHUSX).

3 | [IpoBenenuie MeponpusTHii 1o NMPoGOpUESHTAIMA 00yHAIOUIUXCS | B TEUCHHE

(3KCKypcUM Ha MpeanpusTHs, oOpa3oBaTeIbHbIE OpraHU3AIINH, roja
YUPEKJICHHS, BCTPEUU CTAPLIEKIACCHUKOB CO CHELUUAIMCTAMHU
pa3snUYHBIX Mpodeccuid, MPEACTABUTEISIMU CIYKO 3aHATOCTH;
MOCEIICHNEe  HMHTEpakTUBHOTO  Myses Hayku  «Dokycy,
MypmaHCKOi#l 001acTHOM YHUBEpCAIbHON HAYYHON OMOIMOTEKH,
AKCHO3UIIUA M TEMaTHUYECKUX BBICTAaBOK B MypMmaHCKOM
00JJaCTHOM XYJO’KECTBEHHOM M KpaeBEIYECKOM My3esiX IO
npoUILHON TEMATUKE).

4 | Pabota c cembeil oOydarommxcs (COBMECTHBbIE MEPONPUSTHS, | B TEUCHHE
KOHKYPCBI, BOCIIUTATEJIbHbIE O€Ce/Ibl). roja

5 |Opranmszanmuss M  y4YacTM€ B  KYJbTYPHO-MAacCOBBIX M | B TEUCHHE
MaTPUOTUYECKUX MEPOIIPUATHSIX. rojia

6 | Opranuzanusg © TPOBEIACHUE JHEH OTKPBITHIX JBEpeil B | 1 pa3 B MecHll
«KBaHTOpHYME»

7 | Opranusanusi U NOPOBEJACHHE TEMATUYECKHUX JIHEH, HENENIb B | B TCUCHUE
«KBaHTOpHYyME» roga
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Metoanuyeckasi padora

Ipuiaoxenue 15

No Conepxanue Cpoku

1. Pa6ora o cosepmienctBoBanuto MTO (Bb16Op Hauano
o0pa3oBaTeabHOT0 000PYI0OBAHUS U COCTABJICHHE CITHCKA KQJICHIAPHOT'O
HE00X0IMMOTr0 000PYI0BaHMSI 110 HAIPABJICHUIO). rojia

2. CocraBnenue paboyeit mporpaMMbl, aHHOTAIIUH, YI€OHO- 1o 25 aBrycra
METOIMYECKUX MaTepUaoB, (HOHIa KOHTPOIHHO-

U3MEPUTEIBHBIX CPEJICTB.

3. [InanupoBanue paboThl, (COCTAaBIEHUE TUIAHOB Y4eOHO- €KEMECSUHOE,
METOAUYECKON, CONAIIBHO-BOCIIUTATEIIBHOM, rOJI0BOE
npoopueHTaIMOHHONM PabOThI, paCIIMCAHUE 3aHITHI).

4. Pabota c nuteparypoil u uHPOpPMAITMOHHBIMU B TEUCHHE
MCTOYHUKAMU, COCTaBJIeHUE HH(DOPMAIITMOHHBIX 0030POB. roja

5. PaGoTa ¢ xxypHanamu rpynm o0y4aronuxcs
00pa30BaTeIBLHOTO HAIPABJICHUS

6. dopmupoBanue GpoHaa Keilc-3a1aHni, KOHCTPYKTOPCKUX B TCUCHHE
3a/1a4, TEMAaTUKH HAIIPABJICHUNA UCCIECAOBAHUMN IS roaa
oOyyarommxcst KBaHTyMma, 0aHKa U300peTaTeNbCKuxX uaei
y4aImxcsl.

7. [ToaroroBka NMOMEMEHUN U JUIAKTUYECKUX MATEPHUATIOB K mo 15
3aHATHSIM CEHTSIOpSI

8. VYyacTtue B Habope o0ydaromuxcs B 00pa3oBaTeIbHOE c 25 aBrycra
HaIlpaBJICHHUE. TEKYLIETrO

rojia

9. [ToaroroBka K 3aHATHSIM 00pa30BaTEIbHOIO HANIPABICHUS — | IO
KBaHTyMa. pacuucaHuIo

10. VYyactre B 00y4aromux neJjarornyeckux CoBeTax, B TCUCHHUE
COBEIIAHUSIX, BeOMHapaxX, METOIUYECKUX CEMUHApax, 1Mo roja
HaIPaBJICHUAM JUTSI TIEJarOrHYecKuX paOOTHUKOB,

PETrMOHAIBHOM THIOTOPHAJIE.

11. [ToaroroBka u MpoBeEHUE OTKPBITOrO, OTYETHOTO 3aHATUSA | | pa3 B rof
10 00pa30BaTEIbHOMY HAIIPABJICHHIO.

12. [TocemeHre OTKPBITHIX 3aHATUH MEAATOTOB PA3IUYHBIX B TEYCHUE
00bEeIMHEHUH JETCKOro TeXHomapka «KBaHTopuym» U ceTu | roja
JIETCKMX TEXHOIAPKOB CTPAHBI.

13. Pa3paboTka u mpoBeneHne MacTep-KIaccoB, BOPKIIOIOB, B TEUCHHE
METOJUYECKUX CEMUHAPOB, TPOCBETUTEILCKUX JICKITUN 1 rojua,
oece, MOJIrOTOBKA K YUYaCTUIO B HAYYHO-TTPAKTUUECKUX He pexe 1
KOH(DEpeHIUAX 10 MPOPUILHON TEMAaTHKeE. pasa B

HEJIEIIO0

14. VYyacTtue B 00pa3oBaTeIbHON CECCUH MEIarOTOB U 1 pa3z BTOI
COTPYJHHUKOB JETCKUX TeXHONapKoB «KBaHTOpHYM»

15. [ToBbIIeHre KBaTU(hUKAIIHH. 1 pa3 B Tpu
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roga

16. Opranuzanus padotsl no uzyuenuto [11J[ u Texauku 1o 15

0e30MacHOCTH CEHTSIOpsI

17. [ToaroroBka yueOHO-METOIUYECKUX MAaTEPUAIIOB K B TEUCHHE
KOHKYPCY PErHOHAJIbHOTO OIepaTopa CeTU AETCKUX roja
TexHOMapKkoB «KBaHTOpHUYyM» yUeOHBIX KEHCOB NEAAroroB

18. [ToaroroBka yueOHO-METOIUYECKUX MATEPHUAIIOB K B TEUCHHUE
«BCEKBAaHTOPUAHCKOW» KOH(PEPEHIIUU PETHOHAIBHOIO roja
oreparopa CeTH JETCKUX TeXHOMapKoB «KBaHTOpUYM»

19. dopmupoBaHUEe METOAUKH MOATOTOBKH 00YyUaOUINXCS K B TEYECHUE
COPEBHOBAHMIM, KOHKYpCaM, OJTUMIIHAIaM, TYPHUPAM, roja
dectuBansiMm. DopMUpOBaHUE TPOCKTHBIX,

COpPEBHOBATENBHBIX U Skrum — KOMaH[ 1711 BTOPOTo rojia
00yUYeHMUS.

20. Co3nanue 1 COBEpLUIEHCTBOBAaHNE NHTEPAKTUBHOM B TCUCHHE
pa3BUBAIOILEH Cpeibl KBAHTYMA. roja

21. Mepornpustys 1o NpUBJICYEHUIO IKCIIEPTOB, MEHTOPOB, B TEUCHUE
THIOTOPOB M pab0Ta C HUMHU. roja

22. [Moanepxka nHGOPMAITMOHHBIX PECYPCOB: MOJATOTOBKA B TEUCHUE
uHdopmaruu ais caira, rpynnsl BK, npecc-penn3os, roaa
paboTa ¢ 00IIEeCTBEHHOCTBIO.

23. Opranusanus 1 IpOBEIEHUE COBMECTHBIX METOJUYECKUX B TEUEHUE
MEpPOIIPUATUI C KypaTOpaMu, MEHTOPAMH, roja
MHTEJUIEKTYaJIbHBIMU NapTHEPAMU U OU3HEC-TIApTEpaMu
«KBaHTOpHyMay.

24. VYuyactue B pa3paboTKe HOBBIX MPOEKTOB JETCKOTO B TCUCHUE
TexHomnapka «KBantopuym» roja

25. [ToaBenenune uToroB padboThl, 0000IIEHHE HAYIHO- UIOHb

IIeaarornt4cCKoro OIIbITa, O(bopMJ'IeHI/Ie OTYCTHOCTH.
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Ipuiaoxenue 16

Pabora ¢ poauTensiMu (3AKOHHBIMU MPEICTABUTEIAMMI)

No | Conepxanue Cpoku

1 Poautenbckoe cobpanne «3HAKOMCTBO C TBOPUYECKUM B Hauaje roja
O00BEMHEHUEM - KBAHTYMOM.

2 JIeHb OTKPBITBIX JIBEPEU. €XKEMECAYHO

3 NuauBuayanbHble KOHCYJIBTALMU IO BOIPOcaM O0y4YeHHs B | B TEUEHUE
00BEAMHEHUH TI0 TPEOOBAHMIO. roja

4 ®decTUBaIb NPOEKTOB / UCCIEAOBAHUI — OTKPBITOE Mau

MEpONPUATHE
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Hpuiaoxenue 17
PexoMeHganum agantanum NporpaMMsl 1Jisi 00y4aroMXxcs ¢
OrPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

s oOydJaromuxcsi ¢ OTpaHMYEHHBIMH BO3MOXXHOCTSIMU 370POBBsSI, JETCH-
WHBAJIMJOB OpraHu3alus, OCYIIECTBIAIONIAs 00pa30BaTelbHYIO0 JIESTEIbHOCTD,
OpraHu3yeT oOpa3oBaTeIbHbIHI npoiecc o JIOTIOJTHUTEIbHBIM
o011eo0pa3oBaTeIbHBIM MIPOTpaMMaM C YYETOM OCOOEHHOCTEH TNCUXO()HU3NYECKOTO
Pa3BUTHS YKA3aHHBIX KaTErOpUH 00yJaronuxcsl.

[Tox cnenmuanbHBIMH  YCIOBUSMH JJIA TIOJYYECHHS]  JOTOJHUTEIBHOTO
oOpa3oBaHMs OOYYaIOUIUMHCS C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH  3/I0POBBS,
JeTbMHU-UHBATUAAMH U UHBATUAAMH MOHUMAIOTCS YCIOBHUS O0yUeHUs, BOCIIUTAHUS U
pa3BUTUS TakuMX OOydyaroUmMxXcs, BKJIIOYAOIIMEe B  ce0S  MCIOJIBb30BAHHE
aIalITHPOBAHHBIX 00pPa30BaTENbHBIX MPOTPAMM U CIIEIUATBHBIX METOIOB O0yUYeHUS
U BOCIUTAHUS, CIECNHUATIBHBIX Y4eOHUKOB, y4EOHBIX MOCOOMN M TUAAKTHUECKHUX
MaTepuajoB, CHEIUAIBHBIX TEXHUYECKUX CPEACTB OOYYCHHsI KOJUICKTHBHOTO U
WHMBHUIYAIILHOTO TOJb30BaHUs, IPEIOCTABIICHUE YCIYT aCCUCTeHTa (TTOMOIIHHKA),
OKa3bIBAIOIIETO YYAIIUMCS HEOOXOAMMYI0 TEXHUYECKYI0 IIOMOIb, IMPOBEICHUE
IPYNIOBBIX U MHJIWBHUIYAIbHBIX KOPPEKIIMOHHBIX 3aHATHM, oOecriedeHne A0CcTymna B
3JIaHWs OPTaHU3aIMN, OCYIIECTBIMIONINX 00pa30BaTEIbHYIO ACSTEIBHOCTD, U IPyTHE
yclioBus, 0€3 KOTOPbIX HEBO3MOXKHO WJIM 3aTPYJHEHO OCBOCHHE 00pa3zoBaTeNIbHBIX
MpPOrpaMM YYallUMHUCS C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 3/I0POBbS, JI€THMH-
WHBAJIUaMU Y THBAIMIAMH.

Cpoku 00y4eHHs 10 TOTOJHUTEIBHBIM O0IIEPa3BUBAIOIIUM MporpaMmam st
00yJaroumMxcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI, JE€TEH-UHBAIHUIOB U
WHBAJIMJOB MOT'YT ObITh YBEJIIMYEHBI C YYETOM OCOOCHHOCTEH MX NCUXO(PHU3NYECKOTO
pa3BUTUSI B COOTBETCTBHHM C 3aKJIIOUYEHHEM IICHXOJIOTO-MEIUKO-TIEAarornaecKon
KOMHUCCHH - JJIsi OOydYaloluXxcsi ¢ OTPaHMYEHHBIMA BO3MOXKHOCTSIMH 370POBBs, a
TaK)K€ B COOTBETCTBHHM C HWHIMBUAYAJIbHOW MPOTpaMMON peabunmuTanmuu - s
oOy4aromuxcs JeTei-uHBaIUA0B U NHBAJIUIOB.

ApanTanus nporpamMM JUisl JI€Ted C OrpaHUYEHHBIMH BO3MOXHOCTSIMHU
3I0pOBbsi TpeOyeT yacTo OoJbllle BPEeMEHHU JUIsi OCBOCHMSI y4eOHOTO Marepuaa.
[ToaTOMy CIOXHOCTH M 00BEM Y4YEOHOrOo MaTepualia JOHKEH ObITh YMEHBIICH U
obnerdyeH. JleTn OT OCTaTOYHO MPOCTHIX 3a7ady MOCTENEHHO MEePexolsiT K Ooiee
CIIOKHBIM, CHCTEMATHYECKH TIOBTOPSAS © 3aKpervisii y4eOHbIH  MaTepua,
npuoOpeTeHHbIE HaBBIKKM W yMeHUs. CTeNeHb OCBOCHHUS MPEIOKEHHON PEeOCHKY C
OB3 o0pa3oBaTenbHOI TPOrpaMMbl 3aBUCUT OT €r0 MHAUBUYATbHBIX OCOOEHHOCTEN
U TpeOyeT pemieHus] TaKuX KOPPEKIMOHHBIX 3a/ad KaK JUarHOCTHKAa MPOOJIEMBI,
pa3paloTKa MiIaHa peleHus TPoOJIEeMBbl, PEIICHUE TTPOOIEMBI.

OOpa3oBatenbHasi  JEATEIbHOCTb  OOYyYalOIUMXCS C  OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBbSI 1O  JIOTIOJHHUTEIBHBIM  OO0IIe00pa3oBaTEIbHBIM
mporpaMmaM  JIOJDKHa ~— OCYLIECTBJSITRCS ~ HA ~ OCHOBE  JIOMOJIHUTEIBHBIX
o0mreo0Opa3oBaTeIbHBIX MPOrpaMM, IPU HEOOXOJUMOCTH aJalTUPOBAHHBIX IS
OoOy4eHMs] YKa3aHHBIX YYalluXcsl, C TMPUBJICUYEHUEM CIEIUAINCTOB B 00JacTu
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KOPPEKIIMOHHOM  NEJarorukd, a Takke IMeJarorHuecKuMu  pabOTHHKaMH,
MPOIIEAIIUMHI COOTBETCTBYIOIIYIO NEPENOATOTOBKY.

Ananraius JOMOJHUTEIbHOU 00111e00pa3oBaTeIbHON TPOrpaMMbl BKITIOUAET:

1. CBoeBpeMeEHHOE BBISIBIICHUE TpyAHOCTEN Y fereit ¢ OB3.

2. Onpenenenre 0COOEHHOCTEN OpraHu3aIuu 00pa3oBaTeIbHON JIEATeIbHOCTH
B COOTBETCTBUU C WHAMBUAYAJbHBIMH OCOOCHHOCTSIMH KaXXJoro peOE&HKa,
CTPYKTYpPOU HapyIIeHUs PA3BUTHS U CTETIIEHBIO €r0 BHIPAKEHHOCTH.

3. Coszpmanue ycnoBu#, CcrnocoOCTBYIOIMX ocBoeHHUo JaethMu ¢ OB3
JOTIOJTHUTEIBHON 00111€00pa30BaTeIbHON TPOTrPAMMBI:
— obecneuenue AudhepeHITMPOBAHHBIX YCIOBUH (ONTUMANTBHBIA PEKUM yUeOHBIX
Harpy3oK, BapvaTUBHbIC (POPMBI MOTYyUYECHHS OOpa30BaHMs W CHEUATU3UPOBAHHOM
MTOMOIIM) B COOTBETCTBHHM C PEKOMEHJIAIMSIMHU TICUXO0JIOTO-MEINKO-TIEarOTHYeCKOM
KOMHUCCHUU W/WUITU TICUXOJIOT0-T1€1arornyecKoro KOHCUIINyMa;
— COCTaBJ€HME TeJAaroraMu WHAMBUAYAJIbHBIX IUIAHOB 3aHATHUA C Y4YETOM
0COOEHHOCTEM KaXkI0T0 peOCHKA;
— obecreueHrue TMCUXOJIOTO-TIEAArOrHYecKuX YCiIoBUM (YUYET HWHAMBUAYaJIbHBIX
0COOCHHOCTEH peO&HKa; KOPPEKIIMOHHAS HAMPABJICHHOCTh Y4EOHO-BOCITUTATEIBLHOTO
mporiecca;  coOmogeHue  KOMGOPTHOTO  TCHUXO3MOIIMOHAIIBHOTO  PEXKUMA;
WCIIOJIb30BAaHUE COBPEMEHHBIX TIEJarOTHYECKUX TEXHOJOTHM, B TOM YHCIE
MHOOPMAIIMOHHBIX,  KOMIIBIOTEPHBIX  JUJII  ONTUMHU3AIMU  00pa3oBaTEIbHOU
NEeSTEIHLHOCTH, MOBBIIIEHUS €70 3PHEKTUBHOCTH, JOCTYITHOCTH);
— obecreueHue  3/I0pOBbecOEpEralomux  yCclIOBUH  (O3I0POBUTEIBHBIN U
OXPaHUTENIbHBIA PEXKUM, YKpeIieHHe (U3HUUYECKOTO M TICUXHMYECKOTO 3J0POBbS,
npoduakTika (QU3NYECKUX, YMCTBEHHBIX U TICHXOJOTUYECKUX TMEPETrpy30K
00ydJaromuxcs, COOI0ICHNE CAaHUTAPHO-TUTHECHUYECKUX MPABUII U HOPM);
— pa3paboTka U peanu3alus UHIUBUAYAIbHBIX U IPYNIOBBIX 3aHATUM JJIsl AETEH C
OB3.

4. Peanuzanus CUCTEMbl MEPONPUATHNA IO COIMAIIBHOM ajanTallud JIETeHl C
OB3 (obecneuenne yuactus Bcex jpetedi ¢ OB3, He3aBHCMMO OT CTENEHU
BBIPAKEHHOCTU HApYyIICHUH pPa3BUTHS, BMECTE C HOPMAJIbHO Pa3BUBAIOIIUMUCS
JE€TbMM B BOCIIUTATENbHBIX,  KYJIbTYPHO-PA3BJICKATEIbHBIX  MEPONPUITHUSX,
KOHKYpCaX, BBICTYIUICHHSIX, KOHIIEpTaX, (pecTuBAISIX U T.11.);

5. OxazaHue KOHCYJIbTATUBHOW M METOAUYECKOW TOMOIIUA POIUTEISIM
(3akoHHBIM TpenacraBuressiM) aeteil ¢ OB3 mo Bompocam pa3BUTHA U O0y4YEHUS
pebeHka, BOIpocaM MpaBOBOTO 00ECIICUEHUS U UHBIM.
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Ipuiaoxenue 18

Peanuzauus 1onoJHATENBHOM 0011e00pa30BaTENbHON MPOTPaMMBbI
«XHUMHUYECKHE OCHOBBI SKOJIOTHH «BHOKBaHTYyM» B JIeTHEE BpeMs M KAHUKYJIbI

dopMa MeponpUITHSI

Cpoxku peasnzanuu

Oco0eHHOCTH

JletHss mwkona «XapTus
IIOYBY»

HIOHb

npoekTHast paboTa B
paMKax OJHOIO Keiica

JleTHss mkona
«OHeprodpHeKTUBHBIN
MUDP»

HIOJIb

poeKTHas paboTa B
paMKax OJHOTO Keuca

S3UMHSS IIIKOJIa
«ITupamua nuraHus

3MMHHUEC KaHHUKYJIbI

poekTHas paboTa B
paMKax OJHOro Kerca

KBanTtotypusm

HIOJIb-aBI'yCT

KBAHTOPHAHCKAsA
HCCICA0BATCIIbCKasA
OKCIICIUIIH
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Ipuiaoxenue 19
Keiic «XapTust mous»

1. IIpo6aemHass cuTyanus

[TouBenHslii MOKpoB Poccum xapakrepusyercs OONbIIMM pazHOOOpazueM U
npeacrasieH 180 TumaMu MouB, BKIFOYAKOIIMX OKOJI0 600 MOATHUIIOB M HECKOJBKO
TBICSY BUJOB U pazHOBUAHOCTEH. OKoJi0 mojoBuHbI Tepputopun Poccun (47,5 %),
3aHMMAlOT T[OYBbl  CEBEpPHBIX paloOHOB: TyHApoBble TieeBbie (7,7 %),
rJIeenoA30aucToie U mnoazonucteie (12,2%), 0O0JOTHO-MOA30IHUCTHIE W OOJIOTHBIC
(7,0%), mep3noTHO-TaexkHbIe (9,3 %), IepHOBO-TI0A30JIUCThIC U Oyphie jecHbie (11,3
%).

HaubGonee 1eHHBIMH TOYBAMU C TOYKH 3PEHHUS CEIbCKOXO3HCTBEHHOTO
MPOU3BOJICTBA SIBJIAIOTCSA YEPHO3EMBbI, KallITAHOBBIE, CEPbIe U Oypbl€ JIECHBIE TTOYBHI,
OTIMYAIONTUECS], 0OCOOCHHO YE€PHO3EMbI, BRLICOKUM €CTECTBEHHBIM TUTOZ0poaueM. Jlis
HUX C JIaBHUX BpPEMEH XapaKTepHa BBICOKAs CTEMEHb CEIbCKOXO3SIICTBEHHOU
ocBoeHHOCTH. Ha 3Ttux mouBax npousBoautcsi 6osiee 80 % CenbCKOXO34MCTBEHHON
npoaykuuu Poccun.

B MeHbIIe CcTENeHM OCBOCHBI MOJB0JUCTHIC, JIEPHOBO-MOA30UCTRIE U
OJIM3KME K HUM THUIIBl [IOYB, KOTOPBIE MOKPBITHI MNPEUMYIIECTBEHHO JIECHOU
pacturenbHOCThIO. MIMeHHO ceBepHble jieca EBporeiickol n A3uarckoil vacTtei
Poccur BBIMONHSIIOT BaXKHEUITYI0 SKOJIOTHYECKYIO POJb B PETyJIUPOBAHUU W
COXpaHEHUM YHUCTOTHI aTMOC(EpHOTO BO3Ayxa, oOecmeurBasl TMOTJIONMICHUE U3
aTMoc(epbl OKCHJIa yIiiepoja U BhIACISISE OTPOMHBIE MacChl KUCJIOPO/a.

Baxknast posib MpUHAIJICKUT TYHJPOBBIM, B Pa3IMYHON CTENEHU OTJIEEHHBIM
MoYBaM, KOTOpBIE CIYy>KaT OCHOBOM KOPMOBOW 0a3bl OJEHEBOJCTBA M OYaroBOIO
OTOPOJIHOTO 3eMJIeAC/Hs BOJM3M HACEJIEHHBIX IMYHKTOB. TYHJIpPOBBIE TOYBBI
OTIMYAIOTCS CIa00N yCTOWYUBOCTBIO MPOTHUB JACTPAJAAIMOHHBIX MPOIECCOB (IPO3UH,
YIUIOTHEHUS, 3a00JaYMBaHus U Jp.) U C TPYJOM TMOJJAIOTCS BOCCTAHOBJICHHIO, YTO
TpeOyeT OEpe’KHOT0 K HUM OTHOIICHUSI.

[TouyBa sBISIETCS WMHIMKATOPOM MHOTOJIETHUX MNPHUPOJHBIX IMPOIIECCOB, U €€

COCTOAHHC - PE3yJbTaT IJIUTCIBHOI'O BOSHGﬁCTBHH pa3HOO6pa3HBIX HCTOYHHKOB
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3arpsisHeHus. BpiOpockl B atMocepy OT MOPOMBIIUIEHHBIX NPEANPUITHN U
TPAHCIIOPTHBIX CPEJICTB, OPOLICHUE 3€MEJIb 3arpsi3HEHHBIMU BOJIAMH, HApYIICHUE
TEXHOJIOTUYECKUX TpeOOBaHUW TIpU J00bIYe, MepepadoTKe U HMCHOJIb30BAHUU
He(TEenpoIyKTOB, MHOT'OUYUCIICHHBIC aBapuu Ha HedTenpoBoiax,
HecOAJIaHCUPOBAHHOE TMPUMEHEHHE MHUHEPAIbHBIX YJIOOpEHWH U TMECTHUIMI0B
MPUBOJIAT K 3arpsi3HEHUIO TMMOYB, YXYAIICHUIO WX (PU3MUECKOTO M XUMHYECKOTO CO-
CTOSIHUS U B PE3YJIbTaTE - K CHIXKEHUIO miogopoausi. CBOMCTBOM K€ IUIOAOPOIUs
OMpENIENAETCS. OTPOMHAS POJIb MOYBBI B MPUPOJIE KaK MCTOYHHUKA CYLIECTBOBAHUS U
ABOJIIONMM KU3HM Ha 3emJye. 3arps3HEHHUE TOYB OKa3bIBAET HEOJIAronpusTHOE
BO3JICHCTBHE Ha 3[J0POBbE HACEJICHUS, TAK KAK BPETHBIC BEIECTBA MO TPOPUIECKUM
LETSIM MOTYT TONaJaTh B OPraHU3M YeJIOBEKa.

Bcero B mupe, no coctostuuto Ha 2010 ron, otmedeHo oOpas3oBaHue 33 30H
TEXHOTEHHOU mycToly, 16 U3 HUX pacnojoxkeHbl Ha Tepputopuu EBpomnsl u Poccun.
Bropas no miomnaau TeXHOT€HHAasl IMyCTOIIb pacioiokeHa B MypMaHCKol 00yiacTu
OKOJI0 ropoja MoHueropcka M 3aHuMaeT Iulomaab okoso 50 km? OnHOW U3
MIPOBEJICHHBIX MEpP MO OMOPEKYIbTUBAIMU ObUIO MOJHOE CHATHE TTOYBEHHOIO CJIOS U
3aME€Ha €ro Ha HOBBIM, '"370poBbIM" ciord 3emiu. OpHAKO [0 MOJIHOTO
BOCCTAHOBJICHUSI PACTUTEIBHOTO TMOKpPOBa ele Aaneko. Yem BbI3BAHBbI TaKHe

npoodaeMbl OMOPEKYJIbTHBAIUU MTOYB?

2. Ilenaroruyeckasi CUTyauusi

Keiic paccuutan Ha 34 yaca paboThl ¢ yyamumucs 7-10 kiacca, B KOJUYECTBE
10-12 gyenogek.

Hesnb: cioco6cTBOBATH HOPMUPOBAHUIO TEOPETUUECKOTO MBIITUICHUS.

3anaun:
1. MupoBo33peHuecKas
- (¢opMupoBaHWE OCHOB JUIsI TOHUMAaHUA OWOJOTHYECKUX TIPOIECCOB Ha
MOJIEKYJIIPHOM YPOBHE;
- (opMupOBaHWE TPEACTABICHUA O 3HAYCHUHM M CIIOCO0aX OMOMOHHWTOPHHTA TOYB

IIPU PELIEHUU BaXXHEHIINX SKOJOTHYECKUX TTPOOIIEM.
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2. IlponyxroBas:

- COCTaBJICHUE IKOJIOTMYECKOro nacnopra nous r. MypmaHcka;

- pa3paboTKa JeJI0BOM UTPBI «XapTHUSI TIOUBY;

- pa3paboTKa MPOEKTa M0 NOBBILIEHUIO 3PPEKTUBHOCTH OMOPEKYIHbTUBALIMH ITOYB.

3. O6pa3zoBaTenbHas:

- opmupoBaHuE U pa3BUTHE YMEHUS (POPMYITUPOBATH BOIIPOCH HAYYHOM TUIIOTE3bI.
- (hopmupoBaHHe U pa3BUTUE YMEHHUS CTABUTh HCCIIEA0BATEIbCKYIO 1IEIb.

- opMupoBaHUE U pa3BUTUE YMEHHS TUIAHUPOBATH UCCIIEIOBAHUE C YYETOM CPOKOB.
- opMHUpOBaHUE U PA3BUTUE YMEHUSI OCYIIECTBIATH COOp U aHalu3 UH(OPMALIUHU.

- (hpopMUpOBaHME U PA3BUTHE YMEHHUS HCIOIb30BaTh B UCCIECIOBAHUM OOLICHAYYHBIC
(aHaIM3 M CHUHTE3, MHIAYKLUMS WU JEAYKIHUS, CPaBHEHHE) U €CTECTBEHHOHAYYHbIE
MeTO/bl (OMOMOHMTOPUHI TOYB NPH MOMOIIM MHKPOOPIaHU3MOB, OIpPENEIECHUE
HMOHOB TSDKEJIBIX METAJUIOB B TIOYBE M HHUTPATOB MPU TMOMOIIM KadeCTBEHHBIX
peaKkluii, ompeleseHuEe COJIEp)KaHUsI CBUHIA B IIOYBE ATOMHO-a0COPOLMOHHBIM
METOJIOM Ha CIIEKTPOMETPE).

- (opMupoBaHue W pa3BUTUE YMEHHUS NPOBEPSATH JOCTOBEPHOCTh PE3YJIbTATOB
HAy4YHOI'O UCCJIET0BAHMUS.

- (bOpMI/IpOBaHI/Ie " Ppa3BUTUC YMCHUS BU3YAIIN3UPOBATh PC3YJILTATHI UCCICAOBAHNA.

3. [lnanupyemblie pe3yabTaThl 0CBOEHHUS MOYJIA

Jluunocmmuvle pesynrbmamai:
— 3HAHUE OCHOBHBIX OCOOEHHOCTEH €CTECTBEHHBIX HAyK, METOJOB HW3yUYCHHS
MPUPOJIbl (IKOMOHUTOPUHT);
— peanu3aius yCTaHOBOK IIEHHOCTHOTO OTHOILICHHS K MPUPOJIE;
— pa3BUTHE MO3HABATEJILHOTO MHTEpPECa M MOTHUBOB, HANPAaBJIECHHBIX HAa HU3y4YCHHUE
YKUBOW MPUPObI, NHTEIUICKTyalIbHbIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYKICHUS,
aHAJIU3UPOBATH, CPABHUBATh, JI€JIaTh BBIBOJIbI); 3CTETHUYECKOE OTHOIICHUE K KUBBIM
O0BEKTaM.

Memanpeomemmuvie pe3yromamol.

— Pa3BUTHUC UCCICAOBATCIIbLCKUX HABBIKOB ACATCIbHOCTH,
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— pa3BUTHE YMEHUsS pabOTaTh C pa3HbBIMU UCTOYHUKAMH HH(POPMALIUH;
— NIPOBOJUTH NPOCTEHIINE UCCIIEIOBAHUS, HAOIIOAATh U JI€1aTh BBIBOJIBI.

IIpeomemmuvie pezynomamoi:

B no3HaBaTenbHON (MHTEIIEKTYanbHOM) cdepe:
— BBIJICJICHUE CYIIECTBEHHBIX IPU3HAKOB PA3HBIX TUIIOB MTOYB;
— xjaccuuKanus — OMPEJeTICHHEe MPUHAIICKHOCTH OHOJIOTHUYECKHX OOBEKTOB
(MHUKpPOOPTaHU3MOB) K ONPEIEICHHON CUCTEMAaTUYECKON TPYIIIIE;
— 0O0BsiICHEHHE poJM OWUOJOTUM, XUMHH, (PU3NKH, Teorpaduu B MPAKTUUECKOM
NeSTeIbHOCTH JIFOJICH; MECTa W POJU 4YeJNOBEeKa B TPHUPOJE; POIU Pa3IUIHBIX
OpraHU3MOB B HW3HMU YEJIOBEKA; 3HA4YCHUs OWOpa3HOoOOpasusi Il COXpaHEHHS
ouocdepsr;
— OIKCaHUE COOCTBEHHBIX HAOIIOACHWI WM OIBITOB, pa3iuyaTh B HUX LEJb,
YCJIOBHSI IPOBEJICHUS U TIOJTyYCHHBIC PE3YJIHTATHI.

B 11eHHOCTHO-OpUEHTAIIMOHHOH cdepe:
— 3HaHHE OCHOBHBIX MPABWJI MOBEACHUS B IPUPOJIE;
— aHaJIW3 ¥ OIICHKA TIOCIIEJCTBUMN JACATEIHPHOCTH YEIOBEKA B IPUPOJIC.

B cdepe Tpy1oBo NeATenbHOCTH:
— 3HaHHE U COOJIIOIEHNE MPaBUIT PaOOThl B XUMUYECKOHN T1abopaTopuu;
— coOmro/ieHre mpaBuil paboThl ¢ OMOJIOrMYECKUMU TPUOOpPaMH U UHCTPYMEHTaMH,
XUMUYCCKUMHU PEaKTHBAMH.

4. O0JacTH 3HAHUSA

[Ipn peanuzanum Keiica MCHOJIB30BAHBI CBEACHUS U3 Pa3IMYHBIX OOJacTeil 3HaHUs

(6MOXUMMS, DKOJIOTHSI, MUKPOOHOJIOTHS ).
5. Jranbl peaju3alumn Kelca

OcBoenue oO1ell KOMMYHUKALIMH.

Beenenwne B mpobiiemy.

OcBoeHHE KOMMYHHKAIIH B paMKax MPOCKTa.

OcBoeHue 1eNenoaranus v MIaHNPOBaHUS CBOCH JAESITETbHOCTH.

[TouckoBas pabora B rpymnmax.
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6. OcBoeHne cxemaTu3anyy ¥ BU3yaJIn3alvy Ha | srare.

7. Pednekcus nesrenpHOCTH Ha 1 JTare.

8. KoppekTupoBka IiiaHupOBaHUs AEATEIbHOCTH.

9. IIpoekTHas paboTa (OCBOEHHUE METOJJOB SKOMOHUTOPHHTA)
10. OcBoenue cnocoba BU3yaau3aluu pe3yibTaTa.

11. Pednekcus nesTeIbHOCTH Ha 2 dTare.

12. [ToaBeneHue UTOroOB.
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6. OcHOBHOE 000pyA0BaHUE U MATEPHUAJIbI

CpeacrtBa s or6opa rmpo0, CIEKTPOMETP, CBETOBOM MUKPOCKOII, TPEAMETHbBIE
U TIOKPOBHBIE cTeKIa, Yamku [lerpu, Tepmoctat, pH-mMeTp, pacTBop Xxpomarta Kayus,
CYHIWIBHBIN miKad, pappopoBas CTymKa ¢ IECTUKOM, CTEKIISTHHBIN cTakaH Ha 200 mul,
BOPOHKa, (PUIIBTP, CTEKISIHHAS TAJIOYKa, TEPMOMETp, ITATUB C MPOOMpPKAMH, JIUCT
neprameHTa (KajabKH), COJISIHAasl KUCIIO0Ta, P-p aMMHUaKa, a30THOM U YKCYCHOM KHUCIIOT,
MOJINJIA KaJlus, KEJITON KPOBSHOM COMU, p-p NU(deHnIaMuaa B CEpHOI KUCIIOTE.
BcmoMorarensHoe 000py0BaHNE U MaTepHUAIIbl: HOYTOYKH C IOCTYIIOM B HHTEPHET,

MIPOEKTOP, SKpaH, MapKEepHast T0CKa.

7. CHHCOK HCNO0JIb30BAHHBIX HCTOYHUKOB

Cemennsea H. B. Meroapl uccienoBanusi MOYB U MOYBEHHOTO TMOKpoBa: yueol.
nocobue / H. B. Cemennsera, A. H. Mapmynes, H. U. JIo6poTBopckas; HoBocwuo®.
roc. arpap. yH-T, CuOH1N3uX. — HoBocubupck: M3n-so HI'AY, 2011. — 202 c.
@®emopenr  H. I, Mensenea M.B. Meroauka  ucciegoBaHHusi  MOYB
ypOaHu3upoBaHHbIX TeppuTopuid. [lerpozaBoack: Kapensckuit Hayunsiii ieatp PAH,
20009. - 84 c.

Nanor B. I1. O6mas u meaunuuckas skojorus : yuyeonuk / B. I1. UBanos, O.B.
BacunneBa, H.B. lBanoBa; nmox o6m1. pen. B. I1. MBanoBa. — PoctoB H//l : denukc,
2010. - 508 c.

Torait A. B. DOxonorus : yuebnoe nocodbue / mog obu. pea. A. B. Toras. — M:.
M3narenscTBo FOpaiit, 2012. — 407 c.

CmypoB A. B. Dkonorust Poccun: yueOHUK JJ1sI CTYI. YUPEKISHUM BBICII. 1e. Npod.
oOpazoBanus / mox obml. pen. A B. Cmypoa u B.B. Chakuna. — U3parenbckuit
neHTp «Axkanemusi», 2011. —352 c.

I'op6enko H. B., Tynukun E. U., lllyctroB C. b. MeToanueckue pekoMeHAAIIUU K
yueOHomy mocoduto C. b. Illycrosa, JI. B. Ilycrosoi, H. B. T'opbenko

«XUMHUYECKHUE ACIICKTbI OKOJOI'» JJIA ydqamuxcs CTapmux KJIaCCOB
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o01eo6pazoBarenbHbix opranuzanuii. Kypce no Beidopy. — M.: OOO «Pycckoe cioBo

— yueOHuKk», 2015 . — 264 c.

Keiic «IIlupamuaa nuranus»

1. IIpoGsemMHas cutyanus

310pOBbE JETEH TECHO CBSI3aHO C Ka4E€CTBOM NPOAYKTOB JETCKOTO IUTAHUS.
PanmonaneHoe M cOajaHCHMpOBaHHOE IHUTaHUE peOEHKa C TEpPBBIX JIHEH
CYIIECTBOBAHUS SIBISIETCSI HEOOXOIUMOM COCTaBISIONIEH €ro MpaBUIILHOTO pOCTa U
pa3BUTHS, OTIPEAECISAIONIEE COCTOSIHUE 3/I0POBbS Ha BCIO MOCIIEAYIOUIYIO KU3Hb.

[TpoayKTbI AETCKOTO MUTAHUS - TO MPOAYKTHI TUTAHUS JETEN OT POXKIEHUS 10
TPEX JIET BKIIOUYUTEIBHO.

Bce 3Ha10T, 4TO NEpBHIM MUTAHUEM, KOTOPOE YEJIOBEK MOJyYaeT B 3TOM MUpE,
SBIISIETCS TPYIHOE MOJIOKO MaTepu. OJIHAKO, K COKAICHUIO, HE BCET/Ia €CTh BO3MOXKH
OCTh KOPMHTB CBOETO peOEHKA CBOMM € MOJIOKOM. [IpruuH MOXkeT ObITh MHOTO, HO
pe3yJIbTaT U BBIBOJ BCE paBHO Oyzner OJIUH — peOeHKy
noTpedyeTrcsl 3aMeHUTENb IPYIHOTO MOJIOKA.  3aMEHUTENIM  JKEHCKOTO  MOJIOKa:
OPOAYKTHI, M3rOTOBJICHHbIE HA OCHOBE KOPOBBETO MOJIOKA, MaKCHUMAalbHO
OpUOIMIKEHHBIE [0 COCTaBy K JKEHCKOMY MOJOKY U aJalTUPOBaHHbIE K
0COOCHHOCTSIM OOMeHa, (PYHKIIMOHATHLHOTO COCTOSHUS M UMMYHHOU PEaKTHBHOCTHU
nereit ot 0 1o 1 rona.

CBolCTBa KEHCKOTO MOJIOKA YHUKAIbHBI, U «3aMEHUTHY» €ro MPaKTHUECKU
HEBO3MOJKHO, TTO3TOMY CaM TEPMHUH «3aMEHHUTENb KEHCKOTO MOJIOKA» - yCIOBHBIM.
[Ipy NUTaHUM «UCKYCCTBEHHBIM» MOJOKOM, PEOEHOK MOABEPKEH Ppa3InYHBIMU
3a0oneBanusM. [Ipu nepebope kakux JUOO BEIIECTB Y peOEHKA MOXKET pa3BUTHCSA
aJJIeprusi.

[TumeBoii panuoH peOeHKa JOHKEH OBbITh COANaHCHPOBAH IO COAECPIKAHUIO
O€TKOB, )KUPOB, YTIEBOIOB, BATAMHUHOB, MUHEPAIbHBIX COJICH, OPraHMUECKUX KUCIOT
U TOpPOYMX KOMIIOHEHTOB, BBINOJHSAIOMIUX BaXKHbIE  (U3NOJIOTUYECKUE U
Oounonornyeckrue (PyHKIIMU B OpraHU3ME.

Kakum 00pazoM MOKHO MIPOKOHTPOJIMPOBATH COCTAB AETCKOTO MUTAHUS?

63



64



2. llexaroruyeckasi CUTyauus

Keiic paccunran Ha 34 yaca paboThl ¢ yqamumucs 7-10 kiacca, B KOJTUYECTBE
10-12 genosek.

Heab: cnoco6cTBOBaTH (HOPMUPOBAHUIO TEOPETUIECCKOTO MBIIIICHUS.

3anaun:
1. MupoBo33peHueckas
- (opMupoBaHHWE OCHOB /I [OHUMaHUA OWOJIOTMYECKUX TIPOIECCOB Ha
MOJIEKYJIIPHOM YPOBHE;
- ((dopMupoBaHHE TIPEJACTABICHHMM O 3HAYEHWH U CHoco0ax J1abopaTOpHOIO
XUMHUYECKOTO aHaJIN3a MUIIEBBIX TPOYKTOB.
2. IIponykroBas:
- coctaBnenue noprdonuo «Ilupamuaa nmuranus»;
- pa3paboTka aenoBoil urpsl «Ilupamuga nuTaHus;
- pa3paboTKa MPOEKTa M0 aHAIU3Y KauecTBa JAETCKOroO MUTaHUS.
3. OGpazoBaTenbHas:
- ¢opMHUpOBaHUE U Pa3BUTHE YMEHUS (OPMYIHUPOBATH BOMPOCH HAYYHOM TUITOTE3HI.
- opMupoBaHUE U pa3BUTUE YMEHUS CTABUTh UCCIIEI0BATEIHCKYIO IIEIb.
- opMupoBaHUE U pa3BUTUE YMEHUS TUIAHUPOBATH UCCIIEIOBAHUE C YYETOM CPOKOB.
- opMupoBaHUE U pa3BUTHE YMEHUS OCYIIECTBISITH COOp M aHamu3 HH(POpMaIIUH.
- (hopMupoBaHKE U Pa3BUTHE YMEHHS HMCIOJIH30BaTh B UCCIIEIOBAHUN OOIIEHAYYHBIE
(aHaMM3 W CUHTE3, WHIAYKIMS W JACAYKIUs, CPAaBHEHUE) U E€CTECTBEHHOHAYYHbIC
MeTO/1bI (JTa0OPaTOPHBIA XMMUYECKUI aHAIN3 MUIIEBBIX TPOYKTOB).
- (opMupoBaHue ¥ pa3BUTUE YMEHHUS NPOBEPATH JOCTOBEPHOCTh PE3YyJbTATOB
HAyYHOT'O UCCJIEI0BAHMUS.

- (1)0pMI/IpOBaHI/I6 " Pa3BUTHC YMCHUA BU3YAJIU3UPOBATH PC3YJIbTAThI HCCICAOBAHUA.

3. HnaanyeMble peE3yJabTATbI OCBOCHHUSA MOIYJIsA

Jluunocmmuwle pesyiomamaol.
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— 3HAHUEC OCHOBHBIX OCOOCHHOCTEH €CTECTBEHHBIX HayK, METOJIOB HW3yYCHUS
XUMHYECKOTO COCTaBa MPOIYKTOB;
— peaju3alysl YCTAaHOBOK IICHHOCTHOT'O OTHOIICHUS K IIPUPO/IC;
— pa3BHUTHE II03HABATEJIBHOI'O MHTEpPECa W MOTHBOB, HAIIPABJICHHBIX HA H3yYCHHE
’KMBOW MPHUPOJIbI; MHTEIUICKTYaIbHBIX YMEHUH (JI0OKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHAJIM3UPOBaTh, CPABHUBATH, JCJIATh BBIBOJIBI); 3CTETHUECKOE OTHOIICHHE K YKUBBIM
00BEKTaM.
Memanpeomemuule pe3yiomamoi:
— Pa3BHUTHE HUCCJCAOBATEIbCKUX HABBIKOB JIEITECIbHOCTH;
— pa3BHUTHE YMEHUS pabOTaTh C Pa3HBIMH HCTOYHUKAMH HH(MOPMAIINH;
— TMPOBOJIUTH MPOCTEHIIINE UCCICAOBAHNS, HAOIIOAATh U JCJIaTh BBIBO/IBI.
IIpeomemnvie pezynomamel:

B mo3HaBarenbHON (MHTEIICKTYAIBHOM) cdepe:

— BBIJICJICHUE CYIIECTBEHHBIX TPU3HAKOB PA3HBIX TUIIOB MUTATEIbHBIX CMECEH;
— kJjaccudukanusi — ONpeJeeHre MPUHAAICKHOCTH OHOJIOTMYECKUX OOBEKTOB
(MUKpPOOPTraHU3MOB) K ONPEJEICHHOW CUCTEMAaTUYECKON TpyIIIIE;
— 0oOBsICHEHHE pOJU OWOJOTHH, XUMHH, (U3UKU, Teorpaduu B MPaAKTHUECKOU
NESATENbHOCTU JIOJIEH; MecTa W POJM 4YelIOBeKa B MPUPOJE; POJU Pa3IUYHBIX
OpPraHM3MOB B JKM3HHM 4YEJIOBEKa;, 3HAYCHHUS OWOpasHooOpasusi Al COXpaHEHUS
ouocdepsr,
— omnucaHue COOCTBEHHBIX HAOJIOJCHUIM WM ONBITOB, pa3iuyaTb B HUX IEb,
YCJIOBUSI POBEJICHUS U TIOJYUCHHBIE PE3YJIbTATHI.

B 11eHHOCTHO-0pHEHTAIIMOHHOM cdepe:
— 3HaHHWE OCHOBHBIX MPABUJI MOBEJICHUS B IPUPOJIE;
— aHaJIM3 U OLIEHKA MOCIECTBUMN AEATEIBHOCTH YEJIOBEKa B IPUPOJIE.

B cdepe Tpy10Boii NeATENBHOCTH:

— 3HaHHE U COOJIIOICHNE MPaBUI PaOOTHI B XUMUYECKOHN TabopaTopuu;
— coOmrofieHre mpaBuil paboThl ¢ OMOJIOTMYECKUMU TPUOOpaMH U UHCTPYMEHTaMHU,
XUMHYECKUMHU PEAKTHBAMH.

4. O0J1acTH 3HAHUSA
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[Ipn peanuzanuu Keiica MCHOJIB30BAHBI CBEACHUS U3 Pa3IMYHBIX 0OJacTeil 3HaHUsA

(OroXuMMUSI, IKOJIOTHSI, MUKPOOHOJIOTHS ).
5. dTanspl peaju3anuu Keica

OcBoeHue o0111el KOMMYHUKAITUH.

Benenne B mpobiieMy.

OcBoeHHE KOMMYHHKAIIUH B paMKaX MPOEKTA.

OcBoeHue Lenenonaraiys 1 IIaHupOBaHUs CBOEH AESITEIbHOCTH.
[TouckoBas paboTa B rpynmax.

OcBoeHMe cxemMaTu3alluy U BU3yainu3aiuu Ha 1 srare.

Pednekcus nesrenpHocTu Ha 1 3Tane.

KOppeKTHpOBKa IJIAaHUPOBAHUA ACATCIIBHOCTHU.

o L 9 SN A W N -

[IpoexTHas paboTa (0OCBOEHHE METO0B SKOMOHUTOPHUHTA)
10.OcBoeHue criocoba BU3yaan3aluu pe3yiabTara.
11.Pednekcus nesTenbHOCTH Ha 2 JTare.

12.1loaBenenme UTOTrOB.
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6. OcHOBHOE 000pyA0BaHUE U MATEPHUAJIbI

CpeacrtBa s or6opa rmpo0, CIEKTPOMETP, CBETOBOM MUKPOCKOII, TPEAMETHbBIE
U MOKPOBHBIE cTeKa, yaku [lerpu, repmocTat, pH-meTp, pacTBop Xxpomara Kajus,
CYHIWIBHBIN miKad, pappopoBas CTymKa ¢ IECTUKOM, CTEKIISTHHBIN cTakaH Ha 200 mul,
BOPOHKa, (PUIBTP, CTEKJISIHHAS MaJo4yKa, TEPMOMETp, IUTATUB C MPOOUpPKaMU, JIUCT
neprameHTa (KajabKH), COJISIHAasl KUCIIO0Ta, P-p aMMHUaKa, a30THOM U YKCYCHOM KHUCIIOT,
MONJIa Kallus, KEITOW KpPOBSAHOW coyi, p-p AudeHUIaMHUHA B CEPHOM KHUCIOTE,
OIOpETKH AJi1 TUPTPOBAHMS, CIIUPTOBKA, JEPKATEIb AJI1 MPOOUPOK, TPOOUPKH.
BcnomorarensHoe 060py10BaHHE U MaTepuaibl: HOYTOYKH C JOCTYTIOM B UHTEpPHET,

MPOEKTOP, IKPaH, MapKepHas JOCKa.

7. CIHCOK HCNO0JIb30BAHHBIX HMCTOYHUKOB

1. Burammromorus. IIpakTudeckoe mocoOue 1Mo BEITOIHEHHUIO JJAOOPAaTOPHBIX PadoT
/ MunuctepctBo obOpazoBanus Pb, YO «TY um.®.CkopuHb», aBTOpHI-
coctaButenu: T.B.boopuk, E.N.Topomn. — I'omens, 2004. —59 c.

2. Amnanu3 mnumieBbIX NpoaykToB : [yue0. mocodbue] / H. B. Jlakuza, JI. K.
Heynauuna ; M-Bo obpazoBanus u Hayku Poc. @enepanuu, Ypan. denep. yH-T. —
ExatepunOypr : uzn-so Ypai. yn-ta, 2015. — 188 c.

3. Hganos B. II. O6mas u MmequnuHckas skojiorus : yueonuk / B. I1. UBanos, O.B.
Bacunnesa, H.B. lBanoBa; mox o6m1. pen. B. I1. BanoBa. — PoctoB H//l : denuke,
2010.—-508 c.

4. Torait A. B. Dxonorus : yuedbHoe mocodbue / o odmr. pexa. A. B. Toras. — M.
N3parensctBo Opaiit, 2012. — 407 c.

5. Cmypos A. B. Okonorust Poccun: ydyeOHUK JUIs CTYA. YUPEKIECHUN BBICHI. TEJ.
npod. oOpazoBanus / mox obm. pex. A B. CmypoBa u B.B. Chakuna. —
N3narenscknii neHTp «Axagemus», 2011. — 352 c.

6. T'opoenxo H. B., Tynukun E. U., lllycto C. b. MeTonnueckue peKOMEHIAIUN K
yuebHomy mocoburo C. b. Ilycrosa, JI. B. Ilycrosoii, H. B. T'opOGenxko

«XUMHUYECKHUE ACIICKTbI SKOJOI'um» JJIA yHamuxcsa cTapiux KJIaCCOB
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o01eo6pazoBarenbHbix opranuzanuii. Kypce no Beidopy. — M.: OOO «Pycckoe cioBo

— yueOHuKk», 2015 . — 264 c.
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Keiic «9HeprodggekTuBHbIA MUP»

1. IIpo61iemuas cutyanus

DKoJ0oTHYECKHEe MPOOIEMBI TIPOU3BOJICTBA HIEKTPOIHEPTHUU HOCST TI100aTHHBIHA
xapaktep. BceoOriee u Bce Bo3pacraroliee BHUMAHHWE Yy HAC B CTPaHE W B HaIlleM
pernoHe kK mnpoOieMaM 3KoJIOTMH HeciydailHo. Tak Kak ocTpoTa 3THX MpodiieM
YEeJIOBEYECTBOM €Ille HE JO KOHIIA OCO3HaHA. MBI JIOMKHBI MOHUMATh, YTO 3aKOHBI
PUPOIBI TIO3HAIOTCS HE TOJIBKO C LIETbI0 UX MPUMEHEHHs Ha 6J1aro JIroeu, HO U JIs
TOro, 4TOOBI YEJOBEK HE Hapyllall TapMOHHMHM OKpYyXKarolmero ero mupa. Kaxmpiid
YeJIOBEK JOJKEH MOHUMAaTh BaXKHOCTh MPABUIIBHOTO MMOBEICHUS B IPUPOIHON Cpelie,
YMETh MPEIBUAECTh U OLIEHUTH MOCIEACTBUS CBOEH AEATEIBbHOCTU. 3aTSHYBILIEECS
MOTPEOUTENILCKOE OTHOILICEHHE 4YeJIOBEKa K TMPUPOAEC TMPUBEIO K HCTOIICHUIO
MPUPOJIHBIX PECYPCOB, @ BMEIIATEIbCTBO YEJIOBEKa B MPHUPOJHBIE MPOIECCH B
pe3yabTare XO3SUCTBEHHOM JESITEIBbHOCTH HapyIIalOT paBHOBECHE B MPUPOJIE,
BBI3BIBAIOT TaKUE DKOJOTMYECKHE CABUTH, KOTOPbIE MOTYT OKa3bIBaThCS
HEeoOpaTUMbIMU. MHOTHE HCIONb3yEeMbIE CETOAHS TPATUIMOHHBIE HCTOYHUKU
SHEPIUM HE SBJSIOTCS HSKOJIOTMYECKH O€3BPEIHBIMU, TaK KakK MPOAYKThI HX
nepepaboTKM 10 TMajgaloT B OKpyXKaromylo cpeny. Kakum o00pa3oM MOXKHO
3aUKCUPOBATh TMPEBBIINICHUE TMPEACIbHO JIOMYCTUMBIX KOHIEHTpAIMil BEHIECTB
MONAJA0IINX B PE3yJbTaTe XO3AUCTBEHHOM IEATEIbHOCTU YEJIOBEKA B MPUPOIHBIC
cpenbi? Kak permuts 3Ty mpodiemy?

2. Ileparoruveckasi CUTyalus

Keiic paccunrtan Ha 34 gaca paboTsl ¢ ydamumucs 7-10 kmacca, B KOJIMYECTBE
10-12 yenosek.

Heab: cnocoOcTBOBaTH (hOPMHUPOBAHUIO TEOPETUICCKOTO MBIIIIICHUS.

3anaun:
1. MupoBo33peHueckas
- (opMupoBaHHWE OCHOB /Ui T[OHUMAaHUA OWOJIOTHYECKUX TIPOIECCOB Ha

MOJIEKYJIIPHOM YPOBHE;
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- (opMupoBaHHE TMPEJCTABICHUN O 3HAYEHWH U cHocobax J1abopaTOPHOIo
XUMHUYECKOTO aHaIN3a P00, B3SITHIX U3 PA3TMYHBIX MPUPOIHBIX CPE.

2. IlpoxykroBas:

- cocTaBieHue nopThonro «IHeprodhPeKTUBHBIA MUDPY;

- pa3paboTka Je10BOi UTPhl « DHEProdPPEKTUBHBIA MUPY;

- pa3paboTKa MpOeKTa MO aHAINU3Y P00, B3ATHIX U3 PA3TUIHBIX IPUPOIHBIX CPEI.

3. Obpa3oBaTenbHas:

- opmupoBaHue U pa3BUTHE YMEHHS (OPMYITHPOBATH BOIIPOCH HAYYHOMN TUITOTE3HI.
- (hopmupoBaHme U pa3BUTUE YMEHHUS CTABUTh HCCIEAOBATEIBCKYIO IIETb.

- opmupoBaHUE U pa3BUTHE YMEHHS TUIAHUPOBATH UCCIICIOBAHNUE C YIETOM CPOKOB.
- ¢opMHUpOBaHUE U Pa3BUTUE YMEHHUSI OCYIIECTBIIATH COOp U aHaIu3 UH(OPMAIIUH.

- (hopMUpOBaHME U PA3BUTHE YMEHUS MCIOIH30BaTh B UCCICIOBAHUH OOIICHAYYHBIC
(aHamM3 W CHUHTE3, MHIYKIMS U JEAYKIUS, CPaBHEHHE) U €CTECTBEHHOHAYYHbIE
METO/TbI (JTA0OPaTOPHBIA XUMHUUECKHIA aHAIH3 P00 BOBI, BO3/IyXa).

- (opMupoBaHue ¥ pa3BUTHE YMEHHUS NPOBEPATH JOCTOBEPHOCTH PE3YyJIbTATOB
HAy4YHOTO MCCJICI0BAHMUS.

- opMHUpPOBaHUE U PA3BUTUE YMEHUS BU3YAIIU3UPOBATh PE3YIbTATHI UCCIEIOBAHUS.

3. [lmanupyemMbie pe3yJibTAaTbl 0CBOCHHMSI MOAYJIS

Jluunocmmuole pesyibmami:
— 3HAHUC OCHOBHBIX OCOOCHHOCTEH €CTECTBEHHBIX HayK, METOJIOB H3yYCHUs
XHUMHYECKOTO COCTaBa MPOJIYKTOB;
— peanu3aiys YCTaHOBOK IICHHOCTHOTO OTHOIIICHUS K IIPUPOJIC;
— pa3BHUTHE IMO3HABATCIIBHOIO MHTEPECa M MOTHBOB, HAIPaBICHHBIX Ha H3yYCHHE
’KMBOW MIPUPOJIbI; HHTEIUIEKTYaIbHBIX YMEHUH ([IOKa3bIBaTh, CTPOUTH PACCYKICHU,
aHAJIM3UPOBATh, CPAaBHUBATH, JICJIaTh BBIBOJIBI); SCTETHUECKOE OTHOIICHHUE K JKHBBIM
00BEKTaM.

Memanpeomemmuule pe3yiomamoi:
— Ppa3BHUTHE HCCIICIOBATEIIbCKUX HABBIKOB JICATCIIBHOCTH,

— pa3BUTHE YMEHUS pabOTaTh C Pa3HBIMU HCTOYHUKAMH HH(POPMAIINH;
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— MPOBOAUTH MPOCTEHIINE UCCTEAOBAHNUS, HAOIIOAATH U I€JIaTh BHIBOJBI.
IIpeomemmuvie pezynomamoi:

B mo3naBarenbHOM (MHTEIICKTYIBHOM) cdepe:

— BBIJICJICHUE CYIIECTBEHHBIX IPU3HAKOB 3arPsS3HEHUS Pa3HBIX MTPUPOTHBIX CPEII;
— kiaccupukalus — OINpeJeTeHUe MPUHAIICKHOCTH OHOJOTHUYECKUX OOBEKTOB
(MHUKpPOOPTaHU3MOB) K ONPEEICHHON CUCTEMAaTUYECKON TPYIITIE;
— 0OBsICHEHHE pOJU OWOJIOTHH, XUMHH, (U3UKU, Teorpaduu B MPaAKTHUECKOU
NEeSATENbHOCTH JIOJIEH; MecTa W POJM 4YelOBeKa B MPUPOJNE; POJU Pa3IUYHBIX
OpraHU3MOB B HW3HM YEJIOBEKA; 3HAYCHUS OWOpa3HOOOpaswsi Il COXPaHCHUS
ouocdepsr,
— ommcaHue COOCTBEHHBIX HAOJIOJCHWA WM ONBITOB, pas3inyaTh B HUX IIEIb,
YCJIOBHSI IPOBEJICHUS 1 TIOJTYYCHHBIC PE3YJIHTATHI.

B 11eHHOCTHO-0pHEHTAIIMOHHOM cdepe:
— 3HaHWE OCHOBHBIX MIPABWJI MIOBEICHUS B IIPUPOJIC;
— aHaJIW3 ¥ OIICHKA MOCIIEACTBUMN ACATSIHPHOCTH YEIOBEKA B IPUPOJIC.

B cdepe Tpy1oBo neATenbHOCTH:
— 3HaHHE U COOJIIO/ICHNE MPaBUII PaOOTHI B XUMUUYECKOHN J1ab0opaTopuu;
— coOmrofieHre mpaBuil paboThl ¢ OMOJIOTMYECKUMU TPUOOpaMH U UHCTPYMEHTaMH,
XUMUYECKUMHU PEaKTHBAMHM.

4. O0JaCcTH 3HAHUSA

[Ipu peanuzanuu Keiica MCHOJIB30BAHBI CBEJACHUS U3 Pa3IMYHBIX OOJacTeil 3HaHUs

(OHOXUMHUSI, DKOJIOTHSI, MUKPOOHOJIOTHS ).
5. Jranbl peaju3anumn Keilca

. OcBoenue o0111eli KOMMYHUKAITUH.

. BBeaenue B npobiemy.

. OcBoeHne KOMMYHUKAIIMK B paMKax MPOEKTa.

. OcBoeHue 1ienenoaranusi ¥ MIIaHUPOBAHMSI CBOCH JESITETLHOCTH.

. TlouckoBas paboTa B rpymnmax.

S N A W N -

. OcBoeHUe cxeMaTu3aluy U BU3yalin3aiuy Ha 1 srarme.
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7. Pednekcus nearenbHocTH Ha 1 3Tare.

8. KoppekTupoBka niaHupoBaHus AEATEILHOCTH.

9. IlpoexTHas paboTa (OCBOCHHE METOJAOB YKOMOHUTOPHUHTA)
10.0OcBoenue criocoda BU3yalu3alK pe3ysbTaTa.
11.Pedrnexcus nesTebHOCTH Ha 2 JTare.

12.IloagBeneHNE UTOTOB.
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6. OcHOBHOE 000pyA0BaHUE U MATEPHUAJIbI

CpeacrtBa s or6opa rmpo0, CIEKTPOMETP, CBETOBOM MUKPOCKOII, TPEAMETHbBIE
U MOKPOBHBIE cTeKa, yaku [lerpu, repmocTat, pH-meTp, pacTBop Xxpomara Kajus,
CYHIWIBHBIN miKad, pappopoBas CTymKa ¢ IECTUKOM, CTEKIISTHHBIN cTakaH Ha 200 mul,
BOPOHKa, (PUIBTP, CTEKJISIHHAS MaJo4yKa, TEPMOMETp, IUTATUB C MPOOUpPKaMU, JIUCT
neprameHTa (KajabKH), COJISIHAasl KUCIIO0Ta, P-p aMMHUaKa, a30THOM U YKCYCHOM KHUCIIOT,
MONJIa Kallus, KEITOW KpPOBSAHOW coyi, p-p AudeHUIaMHUHA B CEPHOM KHUCIOTE,
OIOpETKH AJi1 TUPTPOBAHMS, CIIUPTOBKA, JEPKATEIb AJI1 MPOOUPOK, TPOOUPKH.
BcnomorarensHoe 060py10BaHHE U MaTepuaibl: HOYTOYKH C JOCTYTIOM B UHTEpPHET,

MPOEKTOP, IKPaH, MapKepHas JOCKa.

7. CIHCOK HCNO0JIb30BAHHBIX HMCTOYHUKOB
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2010.—-508 c.
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N3narensctBo KOpaiit, 2012. — 407 c.
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