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AHHOTAIHUA

[lporpaMma ®MEET NPAKTHKOOPHEHTHPOBAHHBIH XapakTep M1 GOpPMHpOBAaHHA Y
00yJarommxcsl MpaKTHYECKIX HaBBIKOB, HEOOXOUMBIE JJI CAMOCTOSTENPHOIO IPOBEACHUS HAYIHO-
uccienoBaresckoit  paborel. B pamkxax ocBoeHHsS IporpaMMBl  (pOpMHpyeTcs ITOHHMAaHHe
NPUKIaIHON pom OHONOTHH B pemeHnu mpobneM paszmmgHoro Macmraba. [Iporpamma dopmupyer
HaBBIKK BEIOOpa 00beKTa U IpeaMeTa HCCIEAOBAaHWS, IOCTAHOBKH IENH M 3adad, BEIOopa METOHOB
uccnenoBanus, 00paboTKH, IpeJCTaBIeHUs W aHAIM3a MOJY4YEeHHBIX pe3yabTaToB. @opMmupyemble
IPOTrpaMMO# HaBEIKH M IIPEICTAaBICHHUS JeKaT B OCHOBE MOOO0ro 6HONIOrHYECKOr0 UCCIEeOBAHMUS OT
IIKONEHOH HaygHO# paboThl OO0 AMCCEPTAHOHHOrO HccienoBanus. OcHOBHOH ¢opmo#t paboTsl
yUalluXcs SBISETCs pelleHue KelHcoB, IpaKkTHUecKas M OSKCIepHMeHTanbHasd paboTa IIOx
PYKOBOJICTBOM OIIBITHBIX HACTABHUKOB. Pe3ynpTaToM paboThl ydanxcs SBISETCS CaAMOCTOSATEIBHO
CITAHUPOBAHHLIA M peaM30BaHHbIN [TPOEKT 10 IPUKIIaJHOH mpobdieMe OMOIOTHH C MOCIENYIOMmEH
TPYIIIOBOH 3alIUTOMH.

[Mporpamma «Ypok Omosoran. 6 KJace» pa3paboTaHa B COOTBETCTBHH CO CIEXYFOIIMMH
HOPMaTHBHO-IIPaBOBBIMH JOKYMEHTaMHU:

« Oenepaneasrit 3akoH oT 29 nexabps 2012 r. Ne 273-03 «O6 obpasopanuu B Poccuifckoii
ODenepanuu».

 KoHIenIus pa3BuTUs AONOTHUTEIRHOTO 00pasoBanus neteit 1o 2030 roga, yreepkaeHHas
Pacnopspxenuem [Tpasutenscra Poccutickolt @eneparuum ot 31.03.2022 r. Ne678-p.

 Pacnopsokenue IlpaButensctBa Poccmitckoit @enmepanuu ot 29.05.2015 Ne 996-p «O6
yTBepkaeHun Ctpaterun pa3BuThs BocnuTanus B Poccuiickod @enepanmu 1o 2025 romay.

» [Ipuka3 MurHCcTEpCTBa MpocBemerus Poccuiickoit @enepanun ot 27.07.2022 Ne 629 «0O6
yTBepxkaeHuH [lopsnka opraHu3aldéd H OCYILECTBICHHS 00pa30oBaTebHOM JEATENBHOCTH IIO
JONONHUTENEHEIM 0011e00pa3oBaTeNbHEIM IIPOrpaMMam».

e TTocTanoByenre [ TaBHOTO rocygapcTBEHHOTO caHuTapHoro Bpada oT 28.09.2020 r. Ne 28
«O6 yrBepxnenun canutapHeix npasun CII 2.4.3648-20 «CanuTapHO-3IHIEMHOIOIHIECKHAE
TpeboBaHUS K OpraHW3aI[isM BOCHHTAHHS M OOY4YeHHS, OTAbIXAa M O3JOPOBICHHS JeTeH H
MOTIOIEHKH .

¢ [Imcemo MunucTepcTBa o6pa3oBanus U Hayku Poccufickoit @enepanun «O HalpaBIeHUH
uHopmanuuy ot 18.11.2015 r. Ne 09-3242 «Meroaudeckue peKOMEHIAalMK 110 IIPOEKTHPOBAHHIO
JIOTIOTHATENIBHBIX 00IIePa3BUBAIOIIMX [IPOrpaMM (BKIIIOYasl pa3HOYPOBHEBEIE IIPOrPAMMEI)».

* [Tocranoenenue IIpaputenscTa P@ ot 11.10.2023 N 1678 «O0 yreepxaenun IlpaBun
IPUMEHEHHUS OPTraHu3alisIMH, OCYIIECTBISIFOIIAME 00Pa30BATENBHYIO NEATENBHOCTE, 3JIEKTPOHHOIO
o0ydeHHs, OUCTAaHIHMOHHBIX 00pa30BaTENIBHBIX TEXHOIOTHMH INpH peanu3auud o0pa3oBaTeIbHBIX
IIpOTpaMM».

» [Tucemo MunmuctepcTna obpazopanus u Hayku Poccuiickoit @eneparuu ot 28.08.2015 roza
Ne AK — 2563/05 «O wmerommdeckux pexkoMeHmanuax» (MeTonudeckue pEKOMEHAALMH IIO
opraHu3any 00pa30oBaTelIbHOM MAEATENLHOCTH C HCIOIB30BAHHEM CETEBRIX (OPM peann3aluu
00pa30oBaTeIBHBIX IPOTPAMM).

* Ilpukaz MunucTepcTBa Hayku M Beicmero obpaszoBanus Poccmiickoit Depepanun u
MunucteperBa npoceemienus Poccuitckolt @enepanuu ot 05.08.2020 Ne 882/391 «O6 opranuzauuu
U OCYIIECTBICHMHM 00pa3oBaTeNbHOM JEATENPHOCTH IpH CeTeBOH GopMe  peau3alyu
00pa3oBaTEeNbEHEIX IPOTPAMM .

* Yeras [IITITY.

* Jlokansuble HopMaTHBHEIE akTHI [ITTTIV.



Hanosnusemocts rpynm: 12-16 9enoBex.
PesxuM 3aHATHI: 3 aKaJeMHUIECKHX Jaca B HEZIEO.

1. Ilesis 1 3a12a4n 00pa30BaTebHOI NPOrpaMMBbl

Ilens  npozpammei:  BoBledeHHe — OOydJalomMUXcs B HAyYHO-HMCCIIEI0BATENbCKYHO
JeSTebHOCTh, (hOpMUpOBaHHE y HHUX 0a30BBIX KOMITETEHIMH B 00IaCTH pPa3NWYHBIX Da3lEeloB
OUOJIOTHH.

3adauu npozpammsl:

Oo0yuarommue:

o @opMuUpoBaHHE Yy ydammxcs HeobXomumoi 6ashl  TEOPETHIECKHX 3HAHWH,
OTHOCSIIHXCS K oOmedl Guonormm (B T.4. GOoTaHMKe), M3ydeHHe O0a3OBBIX IOHATHH, obmrei
TEPMUHOJIOTHH;

. O3HaKOMJICHHE C OCHOBHBIMM NpHHIHMNamd paGoTEl B NMabOpaTOpHH, TEXHHUKOH
6e30IacHOCTH ITPH paboTe ¢ KUBBIMH 00BEKTaMH, B T.9. C Pa3/IMYHBIMHA PACTCHUAMH;

. O6yuenue mpremaM paboTEl ¢ COBPEMEHHEIM HCCIIE10BATENbCKAM 0bopyIOBaHUEM B
T.4. yaeOH0-1a00paTOPHOro KOMIIIEKCa;

a [Ipro6peTeHne HABBIKOB CAMOCTOSTENBHON MOCTAHOBKH LE/H M 33/1a4 HCCIICIOBAHM,
BEIOOpA ONTHMATEHOH METOJMKH IIPOBEICHHS HCCICIOBAHHUS,

o ®opMUPOBAHHE HABBIKOB aHAIM3a ¥ HHTEPIPETAIUHU PE3yJIbTATOB HCCIIEI0BAHMI,

o [IproGpeTeHne HABBIKOB HAYYHO-HCCIIEIOBATENECKON AEsTENBHOCTH, dbopmupoBanue
1 Pa3BUTHE TBOPIECKUX CIIOCOOHOCTEH yHaNIHXCs;

o DopMHUpPOBAHHE HABLIKOB 00OOMIEHMH IONYyYEHHBIX CBENCHHH H IPE/CTABICHH
HayYHEIX JAHHBIX B BUJIE TIPE3CHTALNN U IOKIA0B;

PazsuBaomue:

° ®opMupOBaHHE KPHTHYECKOTO H KPEATHBHOI'O MBIIUICHH,

o PazBuTie HaBLIKOB 3 eKTHBHON KOMMYHHKAIIMH, KOOTIEPALiH;

o Pacmmpenue clIoBapHOTro 3amaca, B T.4. OHOOTHIECKIX TEPMHHOB;

o Croco6CcTBOBaHHE PA3BUTHIO TAMATH, BHUMAHUS,

. VMeHHE BBICTPAMBATH AJTOPHTMBI JUIS BBINOJNHEHHS CIOMNKHBIX MHOIOCTYICHYATHIX
3a/ad;

° dopmupoBanKe HHTEpeca K OHONOrMYECKHM U €CTECTBEHHOHAYYHBIM THCLMILIMHAM;

. DOpMHpPOBaHHE YMEHHS MPAKTHYECKOr0 IPUMCHEHHUS MOTYYEHHBIX 3HAHHM, yMEHHH
M HaBBIKOB;

o dopmupoBaHUe IPEACTABICHHH 00 OTBETCTBEHHOCTH 3a IOCJ]E/ACTBHA NPAMCHCHHS

TeX WM MHBIX METOIOB, NOHHUMAHHS IPHYMHHO-CIIEJCTBEHHBIX CBs3eH B (YHKIMOHHPOBAHHH
BHOCHCTEM PA3IMIHOTO YPOBHSI CII0KHOCTH;

. [IpuobpeTeHns  HABBIKOB  3HAKOBO-CHMBOJBHOIO — IPEACTABICHHS  HAyYHOH
uHGOpMAIHH, BU3yallH3alldH, T0A00pa HILTFOCTPATHBHEIX MATEPHUAIIOB;

° ®@opMUpOBaHKe HABBIKOB IyOIMYHBIX BHICTYIUICHHH C JOKIaJaMH, IPE3CHTAHIMU H
T, T

. dopmupoBanue yMEHHs (OPMYyJIHPOBAaTh, APryMEHTHPOBATh H OTCTaHBATH CBOIO

TOYKY 3pEHUs, BECTH HayUHYIO JHCKYCCHIO;

BocnuTaTreabHbIE:



® Bocnurtanue AKKypPaTHOCTH H JUCHHUIITHHUPOBAHHOCTH IIPH BBITIOJTHEHHH HAayYHBIX
3a4/1a4, B 94ACTHOCTH CO CJIOXKHEIM alIrOPUTMOM;

o dopMupoBaHHE  MOTHBAIMH K  TPYAOBOH  MAEATENBHOCTH,  NOAKPEILICHHE
TIOJIOKHUTENBHOIO OIIEITA;

° CnocobcTBOBaHHE (DOPMHUPOBAHUIO OINBITA TPYIIIOBOIO M HHIAMBHIYAJIBHOIO
MHTEIUIEKTYaTBHOr0 TBOPUECTBA [IPH BLIIOIHEHHUH 3aIaHUH, KyTETyPbl KOMAH/IHOH paboTsL;

° BocnuTanue Tpyaomo0us, yBaKeHHs K TPYIY;

. @DOpMHEPOBAHKE YYBCTBA KOJIIEKTHBU3MA U B3aHMOIIOMOIIH;

® BoCIHUTHIBAT  9YBCTBO  IaTPHOTH3MA, IPaXIAHCTBCHHOCTH, IOpPJOCTH 34

OTEUYECTBEHHBIE JOCTHKEHHS B 001acTH OHONOrHYECKOH HAYKH.
2, IIporuo3upyemMblie pe3yIbTaThI H c10CO0bI HX POBEPKH

Jlu4HOCTHEBIE Pe3yJIbTaThl:

« Pa3puTHE CAMOCTOATEILHOCTH CYXICHWH, HE3aBUCHMOCTH H HECTAHIAP THOCTH MBIIIIICHHS;

¢ YMeHHe KPHTHIECKOrO BOCIIPHATHS HHGOPMAINY U U30UPATEIBbHOCTH €€ BOCIPUATHS;

» QCMBICIIEHHE MOTHBOB CBOMX JeHCTBHIL;

 PaseuTie OBGO3HATENBHOCTH, COOOPA3MTENBHOCTH NPH BEIIONHEHHH DPa3sHOOOPAa3HBIX
3aaHui Ipo6IIeMHOr0 M SBPHCTHYECKOIO XapaKTepa,

¢ Pa3BuTHE BHUMATEILHOCTH, HACTOWIMBOCTH, II€EYCTPEMIIEHHOCTH, YMEHUSA IIPEO0ICBATh
TPYIHOCTH;

«  MopMHPOBAHHE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIMICHHH H COTPYIAHHYECTBE C
NPYrUMHA 00y9IaromuMHCs

« OcBOcHHE COIMANBHBIX HOPM, MIPaBHII [IOBEACHUA, POleH H (HOPM COLMATBbHOH KU3HU B
rpynnax u cooOmecTBax.

MeTranpegMeTHbIEC Pe3yJIbTATHI:

e  yMeHHE CTAaBHTh IPOCTHIC yIcOHbIE 3a1a4i U HaXOMUTb CIOCOObI HX PEIICHHS;
e [poBe/eHHE HAOIIONECHNH U ITPOCTHIX OINEITOB.

® yMEHHE aHATH3UPOBATh CHTYallHH H JIENIaTh BEIBOIbI,

®  pa3BUTHE HABBIKOB JIOTHYECKOTO PACCYKICHHU,

e  00BICHEHHE IIPOCTEIMH CIOBAMU SBICHHH H IIPOIECCOB.

IIpegMeTHBIE pe3yJIbTATEI
B pesyibTare 0CBOSHHS IPOrpaMMEl 00 yJarOIIHECH TO/UKHBL:

. WMeTs HeoOX0auMYIO 0a3y TEOPETHYECKHX 3HAHWM, O JKMBBIX OpraHM3Max, BKIIOYasd
IpENCTABIEH s O KITFOUEBEIX 0COOEHHOCTIX OCHOBHEIX I[APCTB JKHBOM MPHPOMIEL;

. Bnagets 6HOIOrHuecKod TEPMHUHOIOTHEH;

o VYMeTh npuMeHsTs 6a30BbIe OHONIOTHYECKHE TIOHATHS,

o VMeTh TIpecTaBIeRne 00 OpraHu3aliy HCCIeN0BaTeNbCKOH paboTs! B 1abopaTopyu;

o Brnazmers TexHHKOM OesomacHocTH mpH paboTe ¢ JKHBEIMH OOBEKTaMH, B T.4. C

pacTeHussMH (KOMHATHBIMH, KyJIbTYPHBIMH);

° Wmers omeiT paGoTBl C COBPEMEHHEIM HCCIIEOBAaTENBCKHM 00OpYHOBaHHEM
Guonornyeckoro Impodmis, 3HaTh 00JaCTH NPUMEHEHHS, XapaKTEPHUCTHKH HCCIIEN0BaTEeIbCKUAX
METOJOB;

. ViMeTs HaBBIKM CaMOCTOSITEIBHOTO IIOMCKA HAYYHBIX CBEJEHMH B IEYATHEIX H
muQpPOBEIX JNHTEPaTypHBIX HMCTOYHHKAX M WX IOCIENYIONIEro aHalu3a, KiaccHbuKauy,
COCTABJIEHUA JIMYHOTO M KOJUIEKTHBHOTO apXHBa TEMAaTHYECKOH THTEpaTyphI;
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° VIMeTh HaBBIKH CaMOCTOSITENIBHOrO MOIydeHns H 00paboTKu OHONOrHYECKUX MaHHEIX
C TIOMOTIBI0 MATEMATHYECKHX IIPHEMOB;

. VMeTh IOJIB30BaThCad OTKPHITHIMH HHGOPMAIMOHHBIME pecypcamH cetd Internet,
0a3aMH JaHHEBIX;

o VMeTb OpraHH30BBIBATE IPOEKTHO-HCCIIEI0BATEIBCKYIO AEATEIbHOCTE;

. VMeTh IPAMEHSITH TBOPYECKHE CIIOCOOHOCTH IIPH PEIICHHH HECTAH/IAPTHEIX 3a1ad;

o VMeTh aHAIM3UpOBaTh M 0000MIATh MONYYCHHBIE PE3yJlbTaThl, (OPMYIHPOBATH
KOHKPETHBIE BBIBOJIEL,

o BiazieTs npreMaMy IPEACTABICHHUS HAaydHBIX JAaHHEIX B BH/E 3HAKOBO-CHMBOJIBHBIX
KOHCTPYKIIHH, BU3yaIH3aliii, "HOPMAaTHBHBIX U yI00HBIX UL BOCIPHATHS;

° VMmerh rpaMoTHO moxbupare W oOpabaThBaTh HIUTIOCTPATHUBHBIA MaTepHal ULl
Ipe/CTABICHHS Pe3yIbTaTOB UCCIICI0BAHMIA,

. MMeTh OmBIT IyOMMYHBIX BEICTYIUIEHHH, MOKIafoB, OOCYXIEHHH pE3yIbTaToB

paboTHI, Ipe3eHTalui IPOEKTOB.

PerysiTHBHBIe YHHBepcaJbHble y4eOHbIe NeiicTBAMA:

« VYMeHue CTaBUTh 3a/1a9y ¥ GOpPMUPOBATE €€ IIPHOPHTET;

* YMeHHe IIaHHPOBATE IOCIEA0BAaTEILHOCTE IaroB aIrOPUTMa JJIS NOCTIDKEHUS 118N,

» YMeHHe CTABMTH LeNb (CO3MaHue TBOPUECKOH paboThl), IaHMPOBATh JOCTHIKEHHE STOH
LI

* VMeHHe OCYIIECTBISATh UTOTOBEIM U IIONMIArOBBIH KOHTPOJIb 110 PE3YIBTATY,

* Croco6HOCTh aJleKBaTHO BOCIPHHAMATE OIIEHKY HACTABHUKA M JIPYTHX 00yJarolIHXCs;

» YMeHHE afleKBaTHO COOTHOCHMTH ILIAHUPYEMBIE PE3YIbTaThl ASATENEHOCTH H CIOCOOBI HX
IOCTHIKEHHUS,

* VYMeHHe BHOCHTH KOPPEKTHBEI B NEUCTBUS B Clydae PacXOKICHHS pE3yabTara PEelIeHHs
3a/1a4M Ha OCHOBE €& OLIEHKH M y4éTa XapaKTepa CIeNaHHBIX OMHOOK;

* CnocoOHOCTB MPOSBIATE IIO3HABATE/IBHYIO HHUIIMATHBY B COTPYIHHYECTBE;

* VMmeHHe pemaTts MpobieMbl TBOPUECKOTO XapaKTepa B pa3HIHEIX CHTYaLHIX;

* VYMeHHE OIEHHBATh IIONYYAKOIIMHCS TBOPYECKHH IIPOLYKT M COOTHOCHTBH €ro ¢
M3HAYAIBHEIM 3aMBICIIOM, BBHINOJHATE MO HeoOXOJMMOCTH KOPPEKIMH MO0 IpomykTa, Judo
3aMEBICIIa.

Ilo3naBaTebHbIE YHHBePCAIbHbIE YieOHbIE el cTBHA:

*YMeHHEe OCYIIECTBISTH IIOMCK HHGOPMAMH B HHIMBHIYANbHBIX HH(QOPMAIMOHHBIX
apxuBax 00ydaromerocs, HHOOPMAMOHHOM cpeie 06pa3oBaTeNEHOIO ydperkaeHHs, (QenepalbHbIX
XpaHuIumax HHQOPMaIIMOHHEIX 00pa30BaTEeIbHBIX PECYPCOB;

» VMeHHe HCIOIB30BaTh CPeICTBA MH()OPMAIMOHHBIX H KOMMYHUKAIIHOHHBIX TEXHOIOIHMH
JUISL peneHusi KOMMYHUKATHBHEIX, T03HABATEIbHBIX M TBOPYECKHX 3a/1a4;

* YMeHHe OpHeHTHPOBATECSA B pa3HOOOpa3uu criocoO0oB peIeHHs 3a1ay;

*YMeHHe OCYMIECTBIATH aHAIW3 OOBEKTOB €  BBIACICHHEM  CYIIECTBEHHEBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

* VMeHHe NPOBOUTEH CPAaBHEHHE, KITaCCU(DHUKAIIHIO 10 3alaHHEIM KPHTEPHSIM;

* VMeHHe CTPOHMTH JIOTHYECKHE PAacCyKIECHHS B (GOpMe CBS3H IPOCTHIX CYXKIEHHH 00
0OBEKTE;

* YMeHHE yCTaHABIMBATh AHATOTHH, IPHYHHHO-CIIE/ICTBEHHEIC CBA3H;

* VMeHHe MOAENIHpOBaTh, peodpazoBriBaTh 00BEKT U3 (GOPMBI B MOJENb, IJ€ BELICIEHBI
CYLIECTBEHHBIE XapakTepUCTHKH o0bekTa (MpocTpaHCTBEHHO-Tpaduyeckas MIM — 3HAKOBO-
CHUMBOJTHYECKAs);



* YMeHune CHHTE3HPOBaATh, COCTABIIATE LIEJIOE H3 qaCTeI‘/'I, B T. 4. CAMOCTOATEIIBEHO JOCTparBaTh
C BOCIIOJIHEHHEM HEOOCTaroMHuX KOMIIOHCHTOB.

KoMMyHHKATHBHBIE YHHBepcaJIbHbIE y1eOHbIe JeiicTBHA:

« YMeHME apryMeHTHpOBATh CBOIO TOYKY 3PEHHs Ha BEIOOP OCHOBAHHNA W KPHTEPHCB IIPU
BBIJIEJIEHWH [IPU3HAKOB, CPABHEHHHU U KIacCH(QHKAIMU 00BEKTOB;

» VMeHMe BBICIYNIMBATh COOECEIHUKA M BECTH JHAJIOT;

* [IpusHaBaTh BO3MOXKHOCTH CYIECTBOBAHHS Pa3IMYHEIX TOYEK 3PCHHS M IPABO KaxKIOro
HMETH CBOIO;

+ VYMenwe IUIaHHpPOBaTe ydeOHOE COTPYOHHYECTBO C HACTABHUKOM M JIPYTHMH
00 y9aIOIMMHUCS: ONPEIEIIITh LEIH, (YHKIINYE YIaCTHHKOB, CIIOCOObI B3aUMO/IEHCTBIS;

» VMeHHE OCYLIECTBIIATH IIOCTAHOBKY BOIIPOCOB: HHHUIIMATHBHOE COTPYIHHUYECTBO B ITOHUCKE
1 cOope HHPOpMALIHH;

* YMeHHe pa3pemaTs KOHGIUKTEL: BEISIBIICHAS, UASHTHGHUKALHA Ip00IeMbl, TOUCK M OLEHKA
aIbTEPHATUBHEIX CIIOCOOOB paspelieHus KOHDIMKTa, IPHHATHE PEIISHHS U er0 pearu3alus;

* YMeHHe ¢ JOCTATOYHOM MOJHOTON ¥ TOYHOCTBIO BEIPAXKAaTh CBOM MBICIH B COOTBETCTBUH C
3ama4aMHi B YCJIOBHSMH KOMMYHHKAIIHH;

* BiajeHHe MOHOIIOIHYIECKOH U [HaIoTHIecKoH GopMamu pedd.

KoMMyHHKATHBHBIE KOMIIETCHIIHH:

® OpraHW30BEIBaTh y4eOHOE COTPYAHHYIECTBO M COBMECTHYK JEATENBHOCTE C
IIperojlaBaTeNieM M CBEPCTHHKaMH, paboTaTh WHAMBHAYaIbHO M B IpYIIe: HaXOMUTH OOLiee
pEIIEHHE U pa3pemars KOHGIMKTE Ha OCHOBE COINIACOBAHHS MIO3HIUNA U Y4€Ta HHTEPECOB;

o (GopMyIEPOBaTE, apTYMEHTHPOBATh H OTCTAMBATh CBOE MHEHHE,

° BBICTYIIATh MyOIHIHO ¢ TOKIaJaMH, IPE3CHTAlluIAMH | T. II.

Co¢dr-koMIeTeHIINH:

. YMEHHE JOHECTH CBOKO MEICHEL 0 cOoOECeIHHKOB, apryMEHTHPOBATh HICH PEIICHHS
IOCTaBJIEHHBIX 3a/1a4;

o croco6HOCTh paboTaTh B KOMAHIIE;

° CIIOCOOHOCTh  OMHCHIBATH PE3YJIbTAT IPOEKTa II0 KPHTEPHSAM: COOTBETCTBHE
MIOCTABJICHHEIM 3aa4aM, OTKPBIBAOIIIHECS] BO3MOKHOCTH H IPAHHIIBI IPHMEHEHHS.

XapJ-KoMIeTeHIHH:

o yBepeHHas paborta Ha TpedyeMOM LA pearu3alliy IpoeKTa 000pyI0BaHHH,

MOIMGHKAIMS TEXHOJIOIMYECKHX IIellogek Ipd pabore Ha 00OpYAOBAaHHMH C IIEJBIO
yBenudeHus 3QHEKTUBHOCTH IIPOLECCOB IIPH COXPAHEHWH TpeOOBaHMM TeXHHKH O€30MACHOCTH H
TEXHHYECKOTO 3aaHus

MeTtoasl 00ydeHust

* mpolOieMHEIe (METOIE! IPOGIEeMHOro 00ydeHH s)

* HCCIIENOBAaTEIbCKHE - O0ydYaromuecs caMH IIONydYai0T HOBBIE 3HAHMS pa3IMYHEIMH
crioco0amMu, B T.4. SKCIIEPUMEHT;

* MPaKTHYECKHE METO/IBI;

* cropecHEIe (pacckas, Gecella, HHCTPYKTAXK, YTEHHE CIPABOYHOH JUTEPATYPHI, IH(PPOBEIX
HCTOYHHKOB);

*  HaraHble (JEMOHCTpALMs MYIbTHMEIHHHBIX MAaTEepPHATOB, IIPE3CHTAIHM, CXEM,
HILTFOCTPANMH | T.J.);



* 3BpHCTHYECCKME (YAaCTHYHO-TIOMCKOBBIE) — OOYHAlOMHMMCS MpeNoCTaBisieTcs Oompiast
BO3MOYKHOCTE BEIOOpa BADHAHTOB,
* WILTFOCTPATHBHO-00BACHUTE/ILHEIE.

MeToauueckoe ofecnedeHne NpoOrpaMmMbl

e  yueOHO-TEMaTHYECKHH IJIaH;

®  KaJleHIapHEIH rpaduK 3aHATHH;

®  TEOpeTHYECKWI MaTepHasl IO M3y4aeMBIM TEMaM;

®  MHCTPYKIMH IO TEXHHUKe O€30IIaCHOCTH H IIPaBMjIaM MOBEICHHUS B yIPEKICHHUH;
®  MeTOJMYecKas JTUTepaTypa AJs I1e1aroros.

e  yueOHBIE IPE3CHTALHH 11O TEMAM,

e  MAaTepHAIhl [ MPAKTUYSCKUX U CAMOCTOSTENbHEIX 38/ [aHUH;

®opMbl OpraHu3anHA 00pa3oBaTEJLHOrO INpolecca — IPYNNOBas M HHIMBHIYyalbHAs
dbopmer. Tpeobnamaet rpymmosas GopMa AeATeNbHOCTH, IPH 3TOM OT/IENbHEIE BOIPOCE! H OIIHOKH
paccMaTpMBalOTCH B MHAMBHAyAJIPHOM IOPSAKE C KaXIBIM OOyYaroIMMCS, HCXOMI H3 €ro
oco0eHHOCTEH B YCBOGHHH IPOHAESHHOIO MaTepHaa.

®opmsbl NpoBeIeHAS 3aHATHI:

* MacTep-KIacChl

¢ 1ab0opaTOPHO-IIPAKTUYECKHE PAOOTEL, B T.4. IKCIICPHMEHTEHI
» Gecenn!

* pellecHHE KEHCOB

* IIPOEKTHPOBAHHE

@dopMbI Opranu3anuy y4e0HOro 3aHATHS:

[lepBast 4acTh 3aHATHS MpEIIONAraeT IIOTydeHHe OOydYaromIMMCs HOBOTO Marepuana. Bo
BpeMsl BTOPOH 9acTH 3aHATHA 00y4alOMMUHCS MBITAETCS CAMOCTOSTEIBPHO PEaH30BaTh IOTyIEHHYIO
TEOpEeTHUYECKYI0 0asy B paMkax coOcTBeHHOro mpoekta. OLeHKa pe3ynbTaToOB NPOM3BOJHTCH
KOJUIEKTHBHO BCedl rpymmoii. HekoTopsle 3aHATHS IIONHOCTHIO ITOCBSNIEHBI HM3Y4YEHHIO HOBOIO
MaTepWana, HEKOTOphlE - peamu3allii IpoeKTHOH paborel. OOmenue Ha 3aHATHM BenE€Tcs B
cBoboHOM hopMe — Kax bl o0ydaromuiics B mo6oil MOMEHT MOXKET 3a/aTh HHTEPECYIOIIHI ero
Bompoc 6e3 momHATHS pyKd. JlaHHBIH MOMEHT OYeHb BakeH B Ipolecce o0yueHus, TaK Kak Jroboi
HEBBISICHEHHBIH BOIIPOC MOMKET NPEBPATHTHCS B IPENATCTBHE I NOJydeHHs O00ydarommmes
HOCIIEAYIOMINX 3HAHHH U peaTi3alii UM COOCTBEHHBIX IIPOEKTOB.

V4ebHo-MeToiHYecKne cpecTBa 00ydeHHs

Jlits peamu3aniy MPOrpaMMbl HCIIONB3YKTCS CIIEAYIONINE CPEACTBA O0yUeHUs:

®  CIeNMaTH3MPOBAHHAS JUTEpaTypa 10 OMONOTHHA M SKOJIOIHH;

e  TexHHYECKas JOKYMEHTAIUSI K MOOMIEHBIM Tab0paToOpuaM;

e  (hOTO- M BHACOMATEPHAIBI, HIUTIOCTPHPYIOMHIE X0 paboThl 00pa30BaTeIbHOTO IPOLEC-
ca;

e  yueGHO-METOMYEcKHe 10co0Ms I mefarora u 00yJaroIuXcs, BKIIOYAIONHE THIaK-
THYECKHE, CIIPaBOYHEIE ¥ HHQOPMAaMOHHEIE MAaTEPHAIIBL;

e  KOMIILIOTEPHOE H BHIE0000pYIOBaHME Ul JEMOHCTpaluH ydeOHBIX MaTe€pHajioB M pa-
OOTBI ¢ MYJIBTUMEIHA,

® 3NCKTPOHHBIC HHCTPYKIHH H CIIPABOYHBIC MaTEPHAIIBI;



o HuTeprer-pecypcrl (0bydaromue BUIEO, CTAThH, ANEKTPOHHBIE MaTEPUAIIbI).

IlegaroruvecKkne TEXHOJIOTHH

B mpornecce 00ydeHus 10 JaHHOM IporpamMMe HCIONB3YIOTCS pasHooOpa3Hble Ienarorude-
CKHE TEXHOJIOTHH;

- TEXHOIIOTHH pa3BHBAIONIEro o0ydeHHs, HallpaBleHHEIE Ha OOIIee IENOCTHOE pa3sBH-
THE JTHYHOCTH, Ha OCHOBE aKTUBHO-IEITEIBHOTO crocoba o0ydeHus, yYHTHIBAIONIHE 3aKOHOMEPHO-
CTH pa3BUTHS U 0cOOEHHOCTH HHIUBHAYYMA;

- TEXHOJIOTHH JIHIHOCTHO-OPHEHTHPOBAHHOIO 00y4eHHs, HalpaBICHHBIE Ha Pa3BHTHE
HHIWBHAAYATBHEIX IIO3HABATENBHBIX CIOCOOHOCTEH Kakmoro peGeHKa, MaKCHMAllbHOE BEIABIIEHHE,
PacKpBITHE U MCIOTE30BAHUE €O OTIBITA;

- TexHojIorHH AuddepenHimpoBanHoro obydeHus, obecneunparomue o0ydyeHne Kaxno-
ro 00y4Jaromerocs Ha YpOBHE €ro BO3MOKHOCTEH U ClIOCOOHOCTEH;

- TEXHOJIOTHH COTPY/IHHUECTBA, PEATH3YIONHE JEMOKPATU3M, PaBEHCTBO, IapTHEPCTBO
B OTHOINEHHSX Ilefarora H o0ydaromierocs, COBMECTHO BEIpa0aTHIBAIOT LENH, COAEpKaHHE, AlOT
OIICHKY, HAXOMSACh B COCTOSIHUU COTPYIHHYECTBA, COTBOPYECTBA.

- IPOEKTHEIE TEXHOIOTHH — JOCTIHKEHUE IeNI Yepe3 JeTanbHylo pa3paboTKy mpobie-
MBI, KOTOpasl NOJDKHA 3aBEPIIMTECS PEallbHBIM, OCS3aeMBIM IPAKTHIECKHM DPe3yIbTaToM, 0popM-
JIEHHBIM TE€M HJIM HHEIM 00pazoM;

- KOMITBIOTEPHBIE TEXHOJIOTHH, (GOpMHpYIOIIHe YMEeHHE paboTaTh ¢ HHGOpMaLHeH, He-
CIIEIOBATENBCKHE YMEHHUS, KOMMYHHKATHBHBIE CIIOCOOHOCTH.

Bujb1 koHTpoOJIS

® BBOJAHBIH KOHTPOJIb — IIEPEA HATAJIOM pa60n>1, JJIA TIPOBEPKH HCXOTHBIX 3Ha‘i—IHfI;
® TeKymﬂile KOHTPOJIb — Ha KaXXI0M 3aHATHH (MHHH-TﬁCTBI, MMpaKTHYECKHE 3aHﬂTHH);
® HTOTOBBIH KOHTPOJIb — 3aIllHTa IIPOCKTA.

®opMbI IPOBEPKH Pe3yIbTATOB

o MUHHU-TECTEI 110 TEOPHH;
o HaOJIFOIeHNe 3a IKOTBHUKAMU B ITpoIecce padoTEl;

o COPEBHOBAHH;

° WHIMBHIYATBHEIE U KOJJIEKTHBHBIE HCCIEI0BATEIBCKHE IPOEKTHL.

q)OprI MOABCACHHS HTOI'OB
® 3aIuTa IIPOCKTa.

IIpoMe:xyTOYHAR M HTOrOBafA ATTECTALHA
IIpomexkyTouHAS ATTECTAIAS IIPOBOIUTCS PETYIIPHO IOCIIE H3YUEHHs] TEM M BKJIIOYAET:
° HeOOJIbIIHE TECTHI MOCKE TEOpeTHUECKUX OJIOKOB (TeXHHKa 0e30MacHOCTH; METOMEI
HAYYHOTO IO3HAHHS; BBEICHHUE B COBPEMEHHYIO CHCTEMATHKY; aHATOMUsA, MOPHOJIOT s, (PH3UOIOTHA
U pazHooOpaszue TpubOB, HU3MIUX U BHICIIMX PACTEHHH);

o NpaKTH4YecKkHe paboThl: KIETKA, TKAHHU )KHUBOTHBIX U PACTEHUMH, OPraHbl dKMBOTHEIX H
PaCTEHHH;
o caMoOIeHKY H rpynmoBoe ol0cy:xnenne (pediexcuio), rae obydaromuecs BMECTE C

neaaroroM aHaJlu3HPYIOT IIOTYYEHHBIC PE3YJIbTAThL.

HroroBas arrecranus I[IPOBOOHTCA B (iJopMe 3alllMTHI IIPOCKTA.



B xauectre IIPOEKTa MOKET BBICTYIIATE.

° [Ipe3eHTaIKs. UTOTOBOM IPOEKTHOH paboTHL;
o TBOpYeckas paboTa (MIUIIOCTPATHBHOTO XapaKTepa ¢ Ipe3eHTanuel) mo pesyabraTam
HCCIIETOBaHUHM;

®opma 3aIMATHI NPOEKTa — HHAMBUIYATbHASN; JOIYCKAETCS rPyNmoBast dopma 3amu-
ThL

TpeboBaHus K NPOEKTY
CTpyKTypa IpoeKTHO# paboTsl B (popMe Mpe3eHTal|u/ TBOPIECKOH paboTHI ¢ IIpe3eHTalHeH

JOJDKHA COJCPKaTh CIEOYIOIHEe JacTH!

° THTYJIBHEIN JACT (CIIAi);

. coziepxanue (CTPYKTypa IPOEKTHOH paboThI);
. aKTYaJIbHOCTD, LI€Nb, 3a/1a49H,

e TeopeTHUeCcKHe 000CHOBAaHHs IIPOEKTA,

o [paKTHYecKas / SKCIePUMEHTAbHAS YacTb;

° 3aKITI0YCHHE;

. CIIMCOK HMCIIONIB3YEMBIX HCTOYHHKOB;

o TPHIIOKEHHS.

TuTyaLHbIA JUCT (THTYJIBHBIH cafia). YKa3sBacTCs MONHOE Ha3BaHHUE yueOHOro 3aBefe-
HUs, Ha3BaHHe paboTH], CBEJIeHHs 00 aBTOpE, MECTO BBINONHEHHS pabOTHL

Copepixanne 0hOpPMISETCS B COOTBETCTBHE CO CTPYKTYPOH MPOESKTHOH paboThL.

AKTyaJbHOCTh OTPAKAET 3HAYMMOCTh, HEOOXOIHUMOCTD BBIOIHEHUS IPOEKTA; Medb - 3TO
JKeNTaeMBIil Pe3yNIbTaT BBIIOIHLEMOrO IIPOSKTa, a 3a/Ja4l — 3TO KOHKPETHBIE NEHCTBHs 00y4arole-
rocs B paMKax poeKTa, KOTOPEIe He0OXOMMO BBIIOIHUTD VI JOCTHKEHH IIEIIH.

Teopernyeckne 000CHOBAHHS IPOEKTA:

- XapaKTEPHCTHKA CYIIECTBYIOIIEH CHTYALHH IO TeMe IIPOEKTa, OMMCAHHE CYLIECTBYIOMEH
mpoGIIeMEI ¢ yKa3aHueM, IIoYeMy 3Ty IpolieMy HYKHO PEIINTS;

- ONIMCAHME HATPABTIEHHUH peIIeH s IPOOIeMEI

- aHaNU3 NpeIbIIYIIMX MONBITOK pelleHus mpobiaeMsl (KakuM obpasoM daHHas npodiema
pelIANach JI0 IPOEKTHON AesTENbHOCTH 00yJatoNIerocs);

- MUTEpPaTYpHEIHA 0030p, MOCBSIICHHEIH PELIeHHIO TPoOIeMsl (Il HEOOXONUMOCTH).

Ipakruyveckasn/ IKCHePHAMEHTAIbHAN 9ACTh: 3TO pasjell, B KOTOPOM aBTOP AEMOHCTpH-
pyeT, HaCKOJIEKO XOPOIIO OH YCBOWJI TEOPHIO M MOXKET IPUMEHSTH MONYYCHHBIC 3HAHHS Ha [IPaKTH-
Ke; 3T0 OCHOBaHHE /U HOPMYIHPOBKH Pe3yIbTATOB IIPOEKTA.

3akJ/09enne — 3T0 HTOT paboTel, CyTh KOTOPOH IODKHA OBITH NMOHATHA 0€3 YTEHHS OCHOB-
HOM 9acTH. 3aK/IrOYeHHe COAEPIKUT (OPMYIHPOBKY KpaTKUX BBIBOJOB IIO 3ajiadyaM, 0OpaliacT BHH-
MaHHe Ha TOCTHYKEHHE IIEJIA H BBIIOTHEHHE IIOCTABICHHEBIX 3a1ay.

CHHCOK HCI0JAb3yeMbIX HCTOYHHKOB pacroaraeTcs B alaBUTHOM IOPSIKE M HYMEPYeET-
csl.

IpuiokKeHHe JOIDKHO COAEPIKATE CaM IIPOIYKT MM €ro GOoTo, MakeT, MOXKET COEPIKATh IC-
KH3EI IPOIYKTa TPOSKTa, IEPTEKH rPadiKy U T.II.

IIpoekT 1 mpe3eHTANHSA JOJLKHBI OBITH ABTOPCKHMH.

TpeGoBaHHA K 3aMHUTE NPOEKTA
3anuTa mpoeKkTa 00yJaromerocs J0JDKHA COOTBETCTROBATE CIEAYIOIIUM KPHTEpHAM:

® ¥Y0eauTeabHOCTh H YETKOCTh H3JI0KEeHHA MaTepHaJa:
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0 — u3noxenue MaTepuaa OecCUCTEeMHOE, HEIETKOE, OTCYTCTBUE BIaJCHHA MAaTEPHATIOM;

1 — Hu3M0KEeHHEe CTPYKTYPHPOBAHO, HO MOKJIAJ TOJBKO 3aUHThHIBACTCA (MM HOKIAl He
3a9MTHIBACTCS, HO U3JIOXKEHHE HEe CTPYKTYPHPOBAHO);

2 — M3JIOKEHWE CTPYKTYpPHPOBAaHHOE, IOKJIAJ HE 3a9MTHIBACTCS, & PACCKA3EIBAETCH; €CTh
HEN0YETH B JIOTHYECKON WM SMOIMOHAIEHON YO TUTEIbHOCTH;

3 — moxiaj m3naraeTca cBoOOHO, 6€3 3aUMTHIBAHHS (C HE3HAUMTENBHOH OMOPOH Ha TEKCT),
CTPYKTYPHPOBAHO, JIOTHIECKH H 3MOIIHOHAIBHO YOeIUTENEHO.

° I'paMoTHOCTH pe4H, BJaJicHHe CHeNHAJbHOH TePMHHOJIOIHEH (POEKTHBIE Tep-
MHHBI (I1eJ1b, 321290, THIIOTE33, AKTYaJbHOCTh, PE3yJILTAT):

0 — pedp Ge3rpaMOTHA, CIENHAIBHON TEPMUHOJIOIUEH HE BIIAMICCT,

1 — ecTh OmMOKH B H3IOKEHUHN MaTepHaa, IJIOX0 BIAAEET CIENHANBPHON TEPMHHOIOTHEH,

2 — peds B IEIOM TpPaMOTHAas, BIAJEeT CIICHUAIBHON TEPMUHOJIOIHEH, MOmMycKaeT
HE3HAYHUTETHHBIE OMHOKH;

3 — peub rpamoTHas, cBOOOJHO BIajeeT CIENMATBHOM TEPMHHONOIHEH Mo Impobieme
IIPOEKTa.

° KayecTBo JeMOHCTPAIHOHHOI'0 MaTepya/ia (Ipe3eHTalAA + IPOIYKT):

0 — IEMOHCTPAIMOHHBIA MaTEpPHUall OTCYTCTBYET IOTHOCTBIO,

1 — mpezcTaBleHHBIH AEMOHCTPALMOHHBIA MaTepHall HEe HCIONb3yeTcs B JOKIane (MM
HCIIONB3YETCS, HO OH II0X0 0QOPMIIEH);

2 - TpeACTaBIEHHBIH JIEMOHCTPAIMOHHBIM MaTepHal B [OKJaJe HCIONB3yeTCs, HO eCTh
OTIeJIbHbIE IPETeH3UH K 0QOPMIIEHHUIO;

3 - npeACTaBIEHHEIH XOPOIIO 0QOPMIIEHHBIH NeMOHCTPAHMOHHEIA MaTepHall HCIIOIb3yeTCs B
IOKJIaje, aBTOp IIPOeKTa MPEKPacHO OPUEHTHPYETCS B HEM.

° KadecTBo 0TBETOB HA BONPOCHI:

0 — He MOJKET OTBETHTH Ha 3aJjaBaeMble BOIIPOCHI;

] — He MOJKET YETKO OTBETHTh Ha OOJBIIMHCTBO BOIIPOCOB;

2 — oTBe4aeT Ha OONBIIHHCTBO BOIIPOCOB;

3 — OTBeYaeT Ha BCe BONPOCH YOeIUTeNEHO U apryMEHTHPOBAHO.

3ammuTa npoexra

3anmTa mpoekTa IpoBoguTes B Gopme myOnuuHOro BEICTYIUIeHHA. Ha 3ammuTy IpoeKToB OT-
BOJIUTCS ITOC/IEIHEES 3aHATHE B paMKaX JaHHOH IIPOrpPaMMEL

PernamenT: 5-7 MHHYT Ha BBICTYIUIEHHE H 1-3 MUHYTEI Ha BOIPOCEH! IperofaBaTensd (KOMHC-
CHH).

3amuTa IpoeKTa CIHTASTCA YCISNTHON IPH MOIyYeHHH OIIpeIeIeHHOT0 KOHYecTBa OaioB
(coriacHO KPUTEPHSIM 3aIIHTEI TPOEKTOB, IPEACTARIEHHBIX BEIIIE).

IL1an BRICTYILICHHS HA 3alllMTe MPOEKTAa:

1. ITpuBeTcTBHE.

2. AKTyalnbHOCTB, LIeflb, 3a/1a49y [IPOEKTa.

3. OcHOBHEIE JTaNbI IPOSKTA.

4. KpaTkue NonoXeHHs TEOPETHIECKOH JacTH.

5. Onucanue NpaKTUIECKOH/ 3KCIEPUMEHTAIBHON YacTH MIPOEKTA (XapaKTEPHCTHKA IIPOEKT-
HOTO IPOAYKTA).
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6. 3aKIIOYMTENbHbIE OJOKEHHSI + CaMOAHAIM3 YCIENIHOCTH NPOEKTHOH paboTEl, MepereK-
THBBI PA3BUTHS IPOEKTA.
7. OTBETHI Ha BONPOCHI IpenoaaBatens (KOMHUCCHH).

3. YuebHO-TeMaTHYECKHH NJIAH
No KosmgecTBO yacos
/' Hazsanue pasgeia, TeMbI ®opmbl paboTsl
n/m
Bcero | Teopus | IIpakTnka
['pynnoBas padorTa.
Hnctpykrax no Th.
TexHuuka 0€30IIaCHOCTH B Y
1, 3 1 2 3HaKOMCTBO €
naboparopuu. Paznen mo npoexram.
nabopaTOPHBIM
obopyIOBaHUEM.
['pynmogas patora.
ITocranoBka u
Hayugnast mpoGnema 1 BEIGOp METOZIOB
npoBeneHue yaeOHbIX
IS CBOETO HccnenoBanus. Liens u
2. 3 1 2 9KCIEPUMEHTOB.
3amaun SKcrnepuMenTa. [locTanoBka u .
Pemenue xeiica 2.
IIPOBEICHUE IKCIEPUMEHTOB.
Bri6op TeMsl IpoexTa
(em. m. 7.1).
I'pymmoBas paboTa.
[Tapnas pabora —
[InaHupoBaHKe 3KCIEPHMEHTA.
. H3TOTOBJIEHHE
3makomcTBO ¢ nabopatopueii Releon.
IIPOCTOTO
3. |CucTeMa )XHBOIO, BBEJEHUE B 3 1 2
OKpAaIlIeHHOTO Ma3Ka.
COBPEMEHHYIO CHCTEMATHKY, BEPYCHI .
g ¥ ¥» BEPYCRL, Pemrenue xeiica 3
OaxTepuH.
(pazpaboTka cxeMbl
OKCIEPHMEHTA).
I'pynmosas pabora.
Pemenue keiica 4
(3aknamka
Konctpyrpopanue sxcriepuMenTa 1 IKCIEPUMEHTA).
DKCIIEpUMEHTaNbHAas padoTa. Macrtep-knacc 1o
4. | Amatomus, Mmopbonorus, usznonorns | 12 4 8 IKCIIEPUMEHTATBHOA
| pazHooOpasue rpuboB, HU3IIHX U pabore.
BEICIIINX PacTEHUH. JIabopaTopHble
paboTs! o Tpudam,
HU3IIMM U BBICIIMM
pacTeHusIM
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I'pynmosas pabora.
IToaroToBka K MoJy4eHHIO Pemenue kelica 5.
5. |pe3ynbpTaToB 3KCHEPHMEHTa H HX 6 2 e Mactep-Kknacc 1o
obpaboTke. SKCIEPHUMEHTAIIEHON
pabote
AHaJIH3 TOMYyYEHHBIX PE3YIILTATOB. T ———
6. |Kak ob6bscHUTE H 0DOPMHUTE 3 1 2 -
Pemenue ketica 6.
MOJIy9EHHBIE PE3YTBTATEI?
Obcyxnenre, IpecTaBIeHUE H
I'pynmogas pa6ora.
7. |aKTyaJIbHOCTB IIOJTyYEHHBIX 3 1 2 .
Pemenue ketica 7.
PE3YJILTATOB.
I'pynniosas paborta
g ITonBeieHue UTOrOB. 3amuTa 3 0 3 (momyckaetcs
" |mpoektoB. Pediexcus. HHIUBHIyaTbHAs
dbopma).
Bcero: 36 11 25
4. Kanennapusblil yueOHbIi rpaguk
HawmeHoBaHHE KOMIOHEHTA IPOrPaMMEL [TopsiaxoBBIE HOMEPA MECSIIEB Bceero
o0ydeHHs 4acoB
1 2 3
Texnuka 6e30macHOCTH B 1a00PaTOPHH.
Pa3nen o npoexram. AL ¢
Hayunas nmpoGiema 1 BeIOOp METOAOB UL
cBoero uccnenosanus. Llens v 3agagu D 3
skcnepuMenTa. [locTanoBka 1 IpoBeeHHE
SKCIIEPUMEHTOB.
[TnanupoBaHue SKCIEPUMEHTA. 3HAKOMCTBO
¢ mabopartopueit Releon. Cucrema xuBoro, TID 3
BBEJICHHE B COBPEMEHHYIO CHCTEMATHUKY,
BUPYCEL, OaKTEpHH.
KoHcTpyupoBaHue 3KCIIEpAMEHTa H
SKCIIepHMEHTaIbHas pabora. AHATOMHS, T2 JI2T14 12
Mopdonorus, pU3HONOTUA U pazHooOpas3ue JI1I12
rpuboB, HU3IINX U BEICIIHX PACTEHHH.
[ToaroToBka K NOIY4EHHIO PE3YIBTaTOB JIIII2 6
9KCHEPUMEHTa H HX 00paboTke. JI1IT2
AHaHM3 TONTy4eHHBIX pe3ylbTaToB. Kak
0OBSCHUTE H 0OQOPMHATE OTYIEHHEIE JIII2 3
pe3yNbTaThI?
O6cyxaenne, IpeacTapIeHue U
aKTyaHBH)Z)CTB HOJIy‘II:?HHBIX pPe3yJIbTaTOR. JHIR 3
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[Tonsenenue uroror. KomanaHas 3aniura oC 3
mpoekToB. Pedexcus.
Hroro: 8 14 14 36
5. Conep:xanne TeM IPOrPaMMBbI
Ha3zeanne ®opMbI padoTEI H OLEHKH pe3yabTaTa
paszaesia/TeMsl
IIpaBuna TeXHUKH OE30MaCHOCTH IIpH paboTe B JJabopaToOpuy YHHBEPCHTETA.

3ansTme 1. Uro rtakoe mnpoekt? Kakue ObBatoT mpoexThl. CTpyKTypa IIPOEKTa, €ro
TexHuka JKH3HEeHHEIH nuKi. [ToTpebHOCTs M npobneMa, KaK HCTOYHHK HICH IPOEKTa.
0e30macHOCTH B Cuocobs1 reHepamuu ujeil mpoekra. Llenemonaranue mo SMART. [lonck
JabopaTopHH. pemenys. [nanuposanue. Peamzanus 3aMeicna. OuHanusars.

Paznen mo Komanna npoekra. Pormi yJacTHUKOB IPOEKTa, HX 30Ha OTBETCTBEHHOCTH 32
IPOeKTAM. o6muit pesynsTar. KOMIETEHIIMH 9IEHOB KOMAHBL, CII0COOBI KOMMYHHKAIMH

B KOMaHzme. Msrkue M xectkue HaBbiky (soft &hard skills), kak ux pasBHTE.
[TpaBuia pabOTE B KOMaH/IE.

Pesynerar npoekTa. Kak npencTasaaTh. Yo Takoe Ipe3eHTal s U IPYIIoBas
3ammTa mpoekTa. KTo ¥ 10 KakuM KpHTepusM OyAeT OLEHHBATh PE3YIbTaT
npoekra. JlansHeiimas cyap0a mpoekTa. 3auTa aBTOPCKUX NPaB Ha IMPOCKT.
CaMoonenka pesyibTara npoekra. Pedrexcus kak o0sf3aTeNbHBIH 37I€MEHT
TIO/IBE/ICHHUS] UTOTOB IIPOEKTA.

3ansarue 2. Yto
TaKoe HAYKa H 4T0
aenaer
HCe/IeIoBaHHe
HAYYHBIM?
MeTtoabl HAy4YHOT 0
MO3HAHMSA HA
IpaKTHKE.
Hayunast npobiema
H BHIOOP MeTO0B
[IJIS1 CBOEro
HCCJIeJOBAHNUS.
Henn u 3axa4un
IKCIEPHMEHTA.
IlocranoBka H
MpoBeJeHHe
IKCIIEPHMEHTOB.

Ha paHHOM 3aHSTHH yYalllMecs 3HAKOMATCS C HAYKOM, HAYIHBIM MO3HAHHEM,
JDKSHAYKOHM, aHTMHAyKOM, ¢ TOHATHEM «HaydHas mpolOmema» W TeM, Kak
BEIOpATh CBOIO 061ACTh MCCIIEJ0BAHMSA. YUallHecs y3HAIOT, 9eM OTJIHYar0TCs
TaKue HOHATHS Kak: mpobiema, THIIOTe3a B TeOpHsl. 3HAKOMSITCS CO CIIEKTPOM
HAay4HBIX MTPOOIIeM, TOCTYIHBIX JUIA PEIICHHUS B paMKaX HCCIICIOBATEILCKHUX
npoexToB, (GOPMYTHPYIOT TeMy CBOEro HMccienoBaHds. B pamkax
IaTPHOTATIECKOTO  BOCHHMTaHMS  y9alluXcs, o630p 1o
OTEYeCTBEHHBIM VUEHEIM M HX BKJaJe B HayKy. OTHOM M3 BAKHECUIINX 3a1a4
TMAHHOTO 3aHATHA ABJILETCS GOpPMUPOBAHME IIPEACTABIEHHMS YIAIMXCSI O TOM,
KaKoM pe3yNbTaT OHM XOTST IOIYYHTh B XOJE pa3spalOTKH CBOETO MPOSKTa
(kaKkue 3aKOHOMEPHOCTH OOHApPYKHTh, KAKME THIIOTE3Bl MPOBEPHTH W T.I).
IlepeueHs  MpeArOiaraeMblX — HaydHBIX  HANpPaBiIeHWH  3aBHCHT  OT
MaTepHallbHO-TEXHIIeCKoro — obecmedenns. [IpumepHble  HalpaBICHUS
HCCIIEIOBATENLCKAX IPOEKTOB MOTIYT CIYXKHTB: DKOIOIMYECKHE YCIIOBHS
BEIPAIMBAHUS 3EPHOBOTO MHIENHS BEMIEHKH, SKOJIOTHA IUIECHEBBIX IPUOOB,

JEIacTCA

CE30HHBIE SIBJIEHMS B )KM3HH PACTCHMH, BIUSHUE yOOOpEHMH, CBETA, BOJIBI Ha
BBIpAIIMBAHUE PACTEHUH H JP.

3auarue 3.
IInasuposanue
JKCIepHMEeHTa.
3HaKoMCTBO ¢
Jaboparopuei

B pamkax MaHHOrO 3aHSTHs yYaITHMCcs IPEJCTOMT pa3paloTarb CXeMy CBOCTO
HPOEKTHOTO SKCIIEPHMEHTa. BIisHIe XMMITIECKHX STMEMEHTOB Ha POCT PACTCHHH.
HakomieHue XMMMYECKMX OIeMEHTOB B Iuogax. Pabora ¢ u3Meputenem
HUTPATOB. YdYanmMcs IPeACTOMT pa3paboTaTh CXeMy CBOETO IIPOSKTHOTO
9KCIiepuMeHTa. Tak Kak Ha JaHHBIH MOMEHT TeéMa MpOeKTa, Ienb, 3afiaddl H
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Releon. Cucrema
’KHBOI0, BBeJICHHE
B COBpPEMEHHYI0
CHCTEMATHKY,
BHPYChI, DaKTEpPHH.

NPEIoNaraéMblii Pe3yIbTaT yike ChOPMYITHPOBAHE], B paMKaX JAHHOTO 3aHSTHS
ydalmecs pealoT CI0KHYI0 TBOPYECKYIO 3a/1aqy — MOMCK METOIOB TOCTHIKCHHMS
IIOCTABIEHHOMH IIe/H.

C 3t0ro 3amsATHs mapawiensHO paloTaM ¢ MPOEKTOM BBOMSATCS JIAOOPATOPHEIE
padOTEI | laeTCs TEOPHA 10 BHpycaM, OakTepusM i rpubam. B paMkax maHHOro
3aHATHS yYalliecs BBIPAIIMBAIOT OaKTepUH W TpuOKH (IUTECEHB), 3HAKOMSTCS C
ux cTpoenueM. IIpoBoamTes 0030p Mo OONE3HETBOPHBIM OAKTEPHSIM H BHPYCAM.
Vyanmecs y3HarOT O IONE3HBIX OaKTEpusX, OTBEYAIOT HA BOIPOC TAKKE H O
TOJIE3HBIX  CBOMCTBAX BHpPYCoB. OCYIIECTBIMIOT H3TOTOBICHHE IIPOCTOTO

OKPAIlIEHHOTO Ma3Ka.
3ansatue 4. Yuyampecs — 3aKIafBIBAIOT  OKCIEPHMEHT:  y4acTBYIOT B  cOOpKe
KoncrpynpoBanne | 5KCIIEpHMEHTATBHBEIX YCTAHOBOK, CO3JAaHHM KOHTPONHMPYEMBEIX YCIOBHIA
IKCHEPHMEHTA H 3KCIIEPHMEHTA, IIOJATOTOBKE JKYPHAJIOB M3MEPEHHUH H.T.Z. B 3aBHCHMOCTH OT
IKCIePHMEHTAIbLHA | TEM IIPOEKTa CoJepKaHHe NaHHOM YacTH MOXKET BapbHpOBaTh. [lapamnensHo
s pabora. C  OSKCIOEpHMEHTaNbHOM  pafoTodt  yd9ammecs  HM3y4alOT  aHATOMHUIO,
AHaTOMHd, MOp(dOIOTHI0, GHU3UONOTHIO ¥ pazHoOOpasHe TrpubOB, HHU3MIMX H BEICIIHX
MopdoJiorus, pactenui. JlaHHas 49acTe 3aHATHS IIpoBoxuTCcs B (opMare JrabopaTopHOM

$pusHoNOrHA H
pa3HooOpasue
rpu6oB, HU3MHUX H
BBICIIHX pPacTeHHi.

paboTHl H OpHEHTHPOBaHA Ha pabOTy yJaIluxcs ¢ IpenapataMu, B TOM YHCIIE,
CaMOCTOSTENbHOE HX H3TOTOBJICHUE U NPOBEACHHE YUeOHBIX SKCIIEPHMEHTOB.

3auarue 5.
IMoaroroBka k
HOJYYEHHIO
pe3yJbTATOB
JKCIHepPHMEHTa H HX
o6paboTke.

Vyanmgecss 3HaKOMSATCI ¢ 0az0BBIMH MeTOHaMH 00pabOTKH IIOJTyYEeHHBIX
IIEPBUYHBIX  PE3YJbTATOB HM3MEPEHMH. 3aHATHE IIOCTPOEHO  BOKPYT
LHEHTPpaIbHOH NpoGIeMBI — KaKk IPaBHJIBHO HCIIONB30BATE MOIYYEHHEIE
pe3ynbTaTel H3Meperuid? B Xoze zausaTus y ydammxcst GOpMHPYIOTCS HABBIKH
3IeMEeHTapHOH 00paboTKM pe3yibTaToB HCCIIENOBAHWH, II03BOISIONINE
OIPENENNTh 3HAaYUMOCTh HaMJEHHBIX OTIMYWI, NPaBHIBHO TMIOJaTh B
IIpe3eHTalliy IIONydeHHBle IHQPE, CAeNaTh KOPPEKTHEIE BBIBOABI 110
HaiiIeHHBIM pe3ynbTaTaM. MacTep-Kiace 10 NOUCKY HAayYHOH JIMTEPaTypHL.
Janee, ydaTcs BEIIOTHATE CAMOCTOSTENBHEIH HOKCK JINTEPATYPEL IO HAYTHOM
npobneme.

[TapannensHo ydamumecs NpoAODKAOT paboTy IO HM3YYEHUID PACTEHHH,
y3HAIOT 00 3KOIOTHUECKOH pOJTH M 0COOEHHOCTSX OTIEIOB PACTEHHI.

3anarue 6. AHaIH3
M0JTyYeHHBIX
pe3yiabTaroB. Kak
00BLACHHATH H
opOpMHTE
MOJIy4eHHbIE
pe3yJabTaThI?

Mmes Ha pykax TOTOBEIE pe3yIbTaTHI
y4amuecs JOKHBI HAY9HUTECS PacCyK1aTh U JelaTh IPaBUILHEIE BEIBOAEI Ha
OCHOBE IIONy4eHHBIX AaHHBIX. JlaHHAs 3amada SBISETCS OYEHH CIIOMKHOH H
Uil e€ DpellleHHMs YydYalluecs BHIIONHSIOT Y4eOHBIE Kelfckl — ydarcs
paccy;Knare W JenaTh BEIBOIBI, paboTas ¢ HOATOTOBICHHEIMH MaTepHAJIaMH,
rje HIUTIOCTPHPYIOTCS 3aKOHOMEPHOCTH, HE BEI3LIBAIOINHEC COMHEHUH H
pasHouTeHu#. Hampumep, ygammmcs npemioxeHa Tanmna, comepikamnias
JlAHHBIE O 3aBUCHMOCTH MEXIy 4YacTOTOH CepleYHBIX COKpamleHHH ¢
Harpy3kd 4UeloBeKa, 3aKOHOMEPHOCTH
O4eBHIHA, HO B paMKax KeHca HYXHO HAy4duTCS IPABHJIBHO &
HIUTIOCTPHPOBATs B 0OCYyIHTh, T.e. YOOHUTh AyQHTOPHIO B CYIMIECTBOBAHHUH
HaOmoaeMol 3aKOHOMEPHOCTH. [lapaiielbHO ydYamiuecss 3HAKOMSTCS C

HCCIIENOBATEIBCKOIO ITPOEKTA,

HHTCHCHBHOCTBIO  (PM3MYECKOH
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OTHENOM TOKDHITOCEMEHHBIE, y4aTcs COCTABIATH (OpMyTy UBETKAa Ha
TpuMepe KUBBIX PAaCTEHWH, y3HAIOT O pasHoobpasyH IIIO/IOB.

3auarue 7. JlanHoe 3aHATHE 3aBepmacT paboTy Hal IPOCKTOM. Yaammuecss OOTAKHBI
Oocy:xxaenne, chopMynMpOBaTh  BEIBOABI IO pe3ylmbTaram — CBOEro  HPOSKTHOIO
npencTaBJeHHE H HCCTeNoBaHusT ¥ OOOCHOBaTh MX AKTyalbHOCTh. OQOPMIIAIOT HTOTOBYIO
AKTYaJIbHOCTh [PE3CHTAIHIO C JOKJIAI0M.

MOy 4eHHBIX

pe3yJbTaToB.

3austne 8. Vuampecs OCYIIECTBISIOT —[PE3CHTAIMIO (3ALIUTY) CBOMX IPOCKTOB.
IloaBenenne PekoMeHIyeTCsS OCYIIECTBHTH 3alIUTy B BHMC xoudepenmuu. Ilomumo
HTOIOB. Ipe3eHTanyy paboT, y4amuMCs IIPECTOUT OTBETUTE Ha BOIIPOCH! IO CBOEMY
Komangnas MPOEKTy. 3aKpemiaeTcs yMEeHHE OpHEHTHPOBATBCA B coOCTBEHHOM
3AMMTA MPOEKTOB. | HCCIENOBAHUM, OTBEUATh Ha BONPOCH IO CYIIECTEY HpoBejIeHHOH paboTEl H
Pedaexcus 060CHOBEIBATh CBOH BBIBOJIBL.

Pe3y/IpTaTOM Kypea SIBISLETCs HCCIEN0BATENBCKUH MPOEKT C ohOpMIIEHHBIMH
B BHJE [IPE3CHTAIMM Pe3yIbTATAMH MCC/efioBaHus. IIp BBICOKHMX TeMIax
pabOTHI yYaIMXCsl 3aBEPUIAIONIAs YacTh 3aHATHS TOCIE 3AlIUTE IIPOCKTOB
IIPOBOIHUTCS B BHJE HHTEJUICKTYalbHOM, IPaKTUKO-OpPHEHTHPOBAHHOH HIPHI,
OCHOBAHHOM HAa OCBOEHHOM Y4YallUMHCA MaTepuaie [0 aHaTOMHH,
Mophosorus, GU3HONOrHH H Pa3sHOOOPa3HIO IPHOOB U pacTeHuiH.

6. VeioBus peajiM3alHH OIPOrpaMMbl

Kanposbie yc10BHS peaH3alHH NPOrpaMMbl

[IporpaMma peaju3yeTcss CHJIaMH [O[pasieleHHd  yHUBEPCHUTCTA, o0 mamaromuMu
HeOOXOIUMEIMHU B TOCTATOYHBIMH KaJPOBEIMH PECYPCAMH.

TpebopaHusg K KaApOBLIM pPECypcam:

* 3HaHHE BO3PACTHOM NeJarorMKH U IICHXOIOTHH;

¢ OMBIT paOOTHI C ACTBMH,

* OIIBIT PEATH3ALNH 1 yIPABIEHHS IPOSKTAMHU;

* 3HaHWE COBPEMEHHBIX CPE/ICTB OLCHUBAHUS;

* HEIIPEPHIBHOCTE IIPO(ECCHOHAIIBHOTO Pa3BHTHs IIEAArora.

Komnerernun neAaroraiecKoro paGoTHHKA, peaH3yIoIero OCHOBHYIO
o0pa3zoBaTebHYI0 IPOrpaMMy:

¢ ofecrmevnBaTh YCIOBHS Ul YCICIIHOM IesTeNbHOCTH, O3MTHBHOH MOTHBAIMH, & TAKKe
CaMOMOTHBHPOBAHHS 00ydJaromuxcs;

* OCYIIECTRIATH CAMOCTOSTENBHEI IIOHCK M aHATH3 HHYOPMALHH C IOMOIIBIO COBPEMEHHBIX
HHDOPMAIIHOHHO-IIOMCKOBEIX TEXHOJIOTHI;

*  OpraHM30BEIBATH M CONPOBOJKIATH  y4eOHO-HCCIIENOBATENBCKYIO M IPOCKTHYIO
IeATeILHOCTh 00YYarONMXCs, BEIOJHEHHE MU HHIMBHYaIbHOTO IIPOEKTA;

* yMeTh HHTEPIPETHPOBATH PE3YIIHTATH NOCTHIKEHHH 00y JarOMUXCs;

* OPHEHTHPOBATHCS B COBPEMEHHBIX OMOJIOMMYECKIX METO1aX HCCIIEIOBAHMS;

* WMETH HABHIKM PabOTHI C COBPEMEHHBIM 1a00paTOPHEIM 000pYIOBAHAEM;

s BIaeTh OOMKUMHM HAaBBIKAMH Ta00PaTOPHBIX UCCIIEIOBAHHH;

* MMETh HABBEIKH paboTEl C KyJIbTypaMH OJAHOKIETOUYHBIX OPraHu3MOB;,
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* MMETh HaBBIKH paboTHl ¢ QUKCHPOBAHHEIMHE IIpeTIapaTaMy pacTeHHil, TPHOOB H XHBOTHEIX,
repbapHbIME 00pa3naMi, TOTOBEIME MHKpPOIIpEIIapaTaMy | 300JI0THYECKUME KOJJIEKITHIMH;

* MMETh Ipe/ICTaBNIeHIe 0 TexHuKe Ge3onacHocTd npH paboTe B 1abopaTopusax GU3HOIOTHA
W aHATOMHH PACTeHHH, 300JI0THYECKHUX JTab0opaToOpHsX.

* UMETh HaBBIKH paboTHl ¢ HHGOrpaduKoH.

IIpuMepbl NPOEKTHBIX KecOB, HANpaB/ieHHbIE HA 0CBOEHHE Pa3e/I0B NPOrpaMMbl

Hanpagjiennsi 1015 pa3padoTKa rpynnoBbIX NPOEKTOB.

B pamkax gamHO#f 0O0pazoBaTenpHOM  HpOTpaMMEl  NpefycMOTpeHa  pa3paboTka
WHIABUIYATbHEIX WM TPYIIIOBEIX HCCIENOBAaTENBCKUX NPOEKTOB. [IpobneMBl W TEMEl NIPOEKTOB
BEIOMpArOT 0OyJaronmecs Mo/ pyKOBOJICTBOM IIE/Jar0TOB ¢ YIETOM HHTEPECOB H YPOBHS MOATOTOBKH
o0ydaromuXxcs, a TaKKe HMEIOIIErocs B HAIMIHH MaTepHalbHO-TEXHHUECKOro obecneueHus. Jlanee
IPHBOJATCS HECKONBKO BO3MOMKHEIX HAIIPaBJICHHUM HCCIEN0BATEIECKAX IPOSKTOB.

Yro Takoe nJjeceHb, H OTKY/a oHa Oeperca?

«Otkyna Gepércsa miuecenn?» (BBemenue B TeMy). llemp paboTel: yOemuThes, 4TO IIECEHB
HOSIBISIETCS. W3 CIOp, a He «caMa mo cebe». Uto memaTts: HYXKHO B3STh 2—3 Kycouka xieba (ummm
dpykTa). ©  OmuH OCTaBBTE OTKPHITEIM Ha TapesKe B KOMHATE; BTOPOH MOMECTHTE B T€épPMETHYHBIN
IIAKeT;, TPETHH ClIerKa ONpEICKAaiTe BOAOH M ToXKe 3akpoiTe B makere. Habmomare 5-7 nmei,
3aIUCHIBANTE H3MEHEHHS.

«Bmara — ppyr mnecenuy. llens: mpoBepUTh, KaK BIAXKHOCTh BIHIET HAa CKOPOCTh pOCTa
miecend. Yto menats: IloarotoButh 3 obpasia omHoro mpoxykra (Hampumep, xieb): cyxoi (6e3
BOJIBI), ClIeTKa yBIaXKHEHHBIM (-2 Kamumi BOIBI) M CHIBHO BIAXHBIM (HamMouuTh). Ilomecture B
[po3pavyHble KOHTeHHepbl ¢ KpBHIMKaMu (YTOOBI cOXpaHWTh Bhary). HalmonaTe eXeIHEBHO,
OTMEYaTh JeHb MOSBICHUS IIEPBEIX [IATCH.

3. «Terno wnu xomoa?»

I1esb: BBISICHUTH, KaK TEMIIEpPATypa BIASET Ha Pa3BUTHE IIIIECEHH.

Yro nemats:
. BossMmute 3 kycouka xneba, ClleTka yBIaKHHTE.
. Pasmecture:

B KomHare (+20-25 °C);
B xonomunbHuKe (+4 °C);
Bozne Oarapen (+30 °C).
. Habmopnaiite 7 nueit, Gukcupyiite pe3yabTaThl.
«MOKHO T OCTaHOBHTE IIIeceHb?». Llens: npotecTupoBath ciocoOsl 60psOEI ¢ IUIECEHBIO.
Yro penare: B3sTk 3 3amiecHeBenbix Kycouka xjeba: [IepBbli OCTaBUTH Kak €CTh, BTOPOH
obpaboTark cidproM (BaTHOH HaOYKOit), TpeTHH mopep:kaTe | MHHYTY B Kursitke. [loMecTHTE B
KOHTeHHepH!, Habmronats 3—5 nHed.

o O O

BoipamuBaHn#e 3¢PHOBOI0 MHUIIEJINS BEIIEHKH

Pemaembie mpoOieMBl: Kak M IPH KaKHX YCIOBHAX BEIPACTHTH B JIOMAIIHHX YCIOBHSX
CHeIOOHEIH rpHd — BEMICHKY.

B paMkax JaHHOrO HampaBlI€HUS HCCIEAOBaHUM, oOydaromuecs MONYy9aT HABBIKU
BEIDAIMBAHKS TIpuba B JOMANIHHMX YCIOBUSX, NPOAHATH3UPYIOT ONTHMAIBHEIE YCIOBHS JUIA
BRIpamiuBaHys BemeHnkd. HeoOxonumo uKCHpOBaTh HHTEHCHBHOCTH POCTa MHIENIHS, IOSBICHHL
IUIOMOBEIX Tell.
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BoisiB/lenHe BAHSHHS (H3MUECKHX, XAMHAYECKHX H OHOTHYECKHX (GaKTOPOB HA KUBbIE
OpraHM3MBIL.

Pemmaemble mpoGneMsl: OHOMHIMKAIMS, SKOJOTHYECKMH MOHMTOPHHI KM CO3JaHME
Ge30IIacHOM CpeIbl s YeIOBeKa | IPYTHX KUBBIX CYIIECTB.

B paMkax aHHOTO HalpaBIeHHs ydallxecs HCHOMB3YIOT OMOIOrMYECKHe TECT-CHCTEMBI H
OpraHM3MBl HHIMKATOPE! IJI ONEHKH BO3MOJKHOM ONACHOCTH BIIMSHHS PasIHYHBIX thakTOpoB Ha
)uBble OpraHm3Mbl. OCYIIECTBISIOT ONEHKY 5(GGEKTHBHOCTH NPUMEHEHMS TEX MM HHBIX
OpraHU3MOB B Ka4eCTBE OHMOMHIMKATOPOB B pa3lMIHBIX yCIOBHIX. JlanHOE HampaBJIEHHE
HCCIIeOBAHME SBISETCS HANOO0Iee KOMIIEKCHBIM M TPYIOEMKHM.

Keiic 1.

Tunoaorus Keiica: aHAJIUTHYECKHM (JTMYHOCTHBIM, TEKCTOBBIH, OecCrOKETHBIN, MaxKpo-
Kelic), METO/] aHAIM3a KOHKPETHBIX CHTYALHH.

Cnoco6 co3gamdAs npoOJieMHON CHTyanHH: TOOYKAeHHE YJAIIHXCS K BBEIIBHIKCHHIO
IMIIOTe3, TPEIBAPUTENBHEIX BBIBOJIOB, OGOOINEHHMM; CTAIKMBAHHME JKM3HCHHEIX IpEJCTaBICHUH
yaamuxcs ¢ haxTamu, A1t 00bsICHEHHs KOTOPBIX y HAX HE XBaTaeT 3HAHHH.

Tema: Uto Takoe HayKa ¥ YTO [EJIAET HCCIIeJOBaHAE HayIHBIM?

IIpo6iema: Kak OTIHIMTh HaY4HO-IPABHIBHYIO HHGbOPMAUHIO OT 3a0Iy:KICHHH, JNOKHBIX
yTBepiieHnit u Mudos? Bcerma nM MOXHO BEPUTH KPacHBOH HHporpaduKe H CIOKHBIM
ompeaeneHusM?

O6mast cTpyKTypa Keifica:

- He6oBImAM IpyIIaM yHamTiaxes JEMOHCTPHPYETCs IOA00pKa HILTIOCTPUPOBAHHBIX (HhaKkToB
B Buge HMH(OrpaduKH, KOPOTKMX HAYYIHO-NIONYJISAPHEIX POITHKOB H.T.J. YacTe oTuX (akTos
[IPOTHBOPEYHT HAYYHBIM TPEJCTABICHMSIM O NCHCTBHTENbHOCTH, IIPHYEM HE SBHO (OTCYTCTBYIOT
OTKPOBEHHO JIOXKHBIE ¥ HAHTACTUUECKUE YTBEPIKICHNS).

- BuyTpr rpymmnsl yuamuecs: GOPMHPYIOT MHEHHE O TOM, Kakue (hakThl HAy4HEIE, a Kakue
HET.

- IlpencrasuTend OT KaXZOH TPYNNBEl apryMEHTHPOBAaHO —IBEITAIOTCH  JOKas3aTh
CIpaBeUTHBOCTS MHEHHUS CBOEH IPYIIIIEL.

- OcymecTBisercs peduiexcus JULS ITOHMMAaHHS, KaKue 0c0DEHHOCTH
IIPOIEMOHCTPHPOBAHHEIX MATEPHATIOB SBUJIMCH I O0YJAIOMIMXCS KPUTEPHAMH HayqHOCTH (QaKToB.

B xagecTBe JDKEHAYIHBIX (PAKTOB B IOAOOPKY CIIEAYET BKIIOYHTE:

- HMCCNeJIOBAHMS, OCHOBAHHBIE HA M3MEPEHWH OIHOIO MM HECKONEKHX OPTraHU3MOB (Masast
BEIOOpKA).

- SMOLHOHATBHO OKpallleHHbIe, He OeCIPUCTPACTHO H3NaracMele JaHHEIE.

- Clly9aifHbIE KOPPEIAIHH.

JlomomHATETEHEIE HCTOYHUKY UHGOPMALMH K KEHCY:

1. Ananusupyem cTpanHble Koppemsigus https://habr.com/ru/post/236503/

2. Jloxuere koppensmuu (Spurious Correlations) http://www.tylervigen.com/spurious-
correlations

3. Bemukue Hayunsle 3a0uyxuenus  https:/billionnews.ru/5243-velikie-nauchnye-
zabluzhdeniya.html

Keiic 2.

Tunonorus Keiica: o0ydaromui (JMYHOCTHBIN, TEKCTOBEIM, OECCIOKETHBIH, MHKpPO-KEHC),
METOJ aHaIKM3a KOHKPETHBIX CUTyauuii, o6o0Iienne, aHainu3, CHHTES.

Cnoco® co3ganns npoGieMHON cHTyamum: NOOYKIEHHE Y4YallMXCs K BEIIBHKCHHIO
THIIOTE3, IPEIBAPHTENLHEIX BEIBOJOR, 000011eHNit; TpoBeIeHNE aHAIOTHil.
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Tema: Hayunast npobemMa i BEIGOp METOJOB U CBOETO HCCIISIOBAHHUS.

IIpoGaema: uTo Takoe Haydnas mpoGmema? Kax BeiGpats Temy uccieosamms? Kakue
METOBI BEIOpATh U KaK?

O0mas cTpyKTypa Keiica:

- Yuanmxcs pocsaT MEPEIHCIHTE HECKOIBKO OBITOBBIX IPOGIIEM.

- Heo6x01uMo HaHTH 06IIee CBOMCTBO BCEX MEPEUUCIICHHBIX TPobieM — 3T0 He00X0MMOCTh
[IOHCKA pENIeHHs, OCO3HAHHAs HexBaTka 4ero-1ubo, a B Cilydae C HaydHOH mpoOmeMoit — 310
OCO3HAHHAs HexXBaTKa HHQOpPMANUK (3HAHH) [0 JaHHOMY HalpaBIIEHHIO.

- VyamumMcs OpeaiaraioT HECKOJIBKO MPOCTHIX (PENIeHHBIX) HaydHBIX IpolieM (HampuMep:
HUKTO He HalIOal aKTHBHEIX PaKOB 3MMOM, PACTEHHUS BBIISILAIOT KUCIOPOJ, MOTPEO/IOT JIi OHH
YIJIEKMCIIBIA T3 H.T.J) ¥ HpeUIaraioT INPEACTABATE KaK OBl OHM PEIIHIM 9TH Hay9HBIC IPOOIEMEL,
KaKiMH METOJAMH M Kak HasBaau OBl McclenoBaHue (TOE pakd 3HMYIOT, K BOIPOCY O JBIXaHHH
pacTeHuH U.T.1.).

- ITocne penienus Kelica ygamuecs 3HaKOMSTCS ¢ IPOOIEMHBIME HATPABICHUAMHE 11 CBOHX
IIPOEKTOB. BHIOHparOT TeMy, NPHAYMEIBAIOT Ha3BaHHE H DEMAOT KaKuUMU MeTojamu OymyT
OCYIIECTBILITh PelIeHHe BEIOpaHHOH IpobieMBl.

Keiic 3.

Tunosorus keifica: o6ydaronmi (JIMYHOCTHEIA, IIPOTHOCTHYECKHH, OECCIOMKETHBIH, Makpo-
Keiic), METOI AUCKYCCUM, HTPOBOH METO/I.

Crnocod co3ganusi npolaemHoll CHTyamum: TNOOYX/ISHHE YYAIIMXCs K BEIIBIDKCHHIO
THIIOTE3, [IPEIBAPUTEILHEIX BEIBOIOB, 0000IEHHIA;

Tema: [InaHupoBaHue SKCIEPUMEHTA.

Ipo6aema: Kak MpoBeCTH Hay4HOE HecaeoBanne? Kak caenars €ro I0CTOBEPHBIM?

OO0mas cTpyKTYpa Keilica:

- VuampMcs [peiaraloT paccMOTPEeTh HECKOIBKO CHTYallid, B KOTOPBIX 3KCIEPHMEHT
BEHINOTHEH ¢ ommbkamu. OJlHA M3 TAKAX CHTYaAIlHi BBIIIOJIHACTCS B BH/IE HIPBI-3KCIIEPUMEHTA!

HamprMep, UrpoBol SKCIEPEMEHT JOJDKeH 10Ka3aTh BEPOSTHOCTh BBIOOpa HCIEITYEMBIMH
OIHOTO H3 HECKONbKHX (4-6) OOBEKTOB, CHPATAHHBIX B OIMHAKOBBIX HEMPO3PAavHBIX EMKOCTSX.
Vyamuecs, NOJNYYUBIIAE POIb 3KCIEPHMEHTATOpa 3HAKOT, Kakhe OOBEKTHl pAcIIONOKEHBI B
EMKOCTSIX H MHCTPYKTHPYIOTCS, 9TO KpaliHe Ba)kHO, YTOOHI HCIBITYEMEIE BRIOMpAIH ONpe/e/IeHHEIA
0OBEKT.

-[Tocne mpoBemeHHS HIPOBOTO OSKCIEPHMEHTA OKA3BIBACTCH, YTO OKCIEPHMEHTAaTOPEI
ITOKA3BIBATH HCIIBEITYEMEIM, KAKYIO EMKOCTEL BEIOPATh M HCIBITYEMBIE BRIOMPAIH MPEHMYIIECTBEHHO
OJIHH OOBEKT.

- TlpemojapaTens NpearacT H3MEPHUTh CPEINHIOD MIMHY BCXOJIOB OBCa (WM JAPYTHX
HeOONBIIMX PAcTeHWH) W, apryMEHTHPYs TE€M, 4TO TaK ymoOHee, M3MEPseT TOJBKO IJIHHHEBIE U
KpylHble pacrenus. Kpome Toro ydammxcs HHQOPMHPYIOT, 9TO OJHH KOHTEHHEP CO BCXOAAMH
HAXOJMJICH Ha MOJOKOHHUKE, a BTOPOH Ha CTOJIE perofaBaTesis.

- Yyamuecs [O/DKHEI BEIIBHTH, Kakue OMUOKY OBIIH JONYMIEHBI B 3KCIEPUMEHTAX H K 9eMy
5TO IPUBELET.

- Tlocne pemeHus Kelica yd4amuecs IUIAHMPYIOT SKCIEPUMEHTHI UL CBOETO
HCCIIE0BATENIECKOTO IIPOEKTA.

Keiic 4.

TumoJI0rHe Kelica: aHATHTHYECKHH (TPEHUPOBOYHEIH, O€CCIOKETHEIN, MUKPO-KEHC).

Cnoco6 co3nanus nOpo0JeMHOM CUTYalHH: ITOOYKIEHHE YJalluXCs K BLIIBHKESHHIO
TMIIOTE3, IPEIBAPHTENBHBIX BEIBOJOB, 000OIEHMH; CTAJIKHBAaHHME >XM3HEHHEIX IIPEACTABICHHHA
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yaammxcs ¢ paKram, 17 OOBSICHEHH] KOTOPBIX y HUX HE XBaTaeT 3HaHHH,

Tema: KoHcTpynpoBaHue SKCIEPHMEHTA M SKCIIepUMEHTalbHas padora.

IIpo6iema: Kakue METOABI BEIOPATh IUI PENICHHs MCCIEN0BAaTENLCKOM 3anauun? Uro mydiie
TIPOCTEIE MK CIIOXKHBIE METOEI?

O6mas cTpyKTypa Keiica:

- Vuamumcs IpejiaraioT MpeCcTaBHTh, Kak Obl OHH PEIIMIM HECKONBKO 3aj1ad (HYXHO
IOpeaaaraTh 3aJa4y, 3aBeJOMO pEIIaeMble MHOTHMH CIIoco0aMH): HapHMEP, KaK y3HATh, CKOJIBKO
KHCIOpOJa TPAaTHT YENOBEK B CYTKH (MM CKOIBKO BBIJENSET TEIUIA), KaK 3aperdcTpHpOBaTh,
CKOJIBKO pa3 Ha KyXHe 3ar/IiIbIBal0T B XONOAMABPHHK H.T.I. 3a7auy HY)XHO PEIINTh HECKOILKUMH
cnoco6amu, HampuMep, OOroBapHBAaeTCs, 4TO YCTAHOBKA BHAEOHAOMIONAEHMS Ha KyxHe Oyner
CMYIIATh KHJIBIOB M OHU OYAYT 3arisABIBATE B XONOAHIBHHK PEKE.

- B xoze obcykaenus MpeIoKeHHbIe peleHHs Hy;KHO pa30UTh Ha TPYNIEl: KOHTAKTHEIC U
IMCTaHI[MOHHEIE, HAOMONEeHNE U SKCIIEPHMEHT, NPsAMEIE H KOCBECHHEIC U.T./.

- ITo mroram o6CYKIEHHUS yHalIMecs: AeNaioT BBIBOMA, O TOM, KAKHME€ METOMAbI HCCIICIOBAHMS
IPENHOYTUTENBHEl U MEPEXOAAT K IUIAHMPOBAHUIO CBOETO HMCCIEJOBAHHA H IIPAKTHYECKOH YacTH
paboThI — 3aKJIaIKe SKCTIEPUMEHTA.

Keiic 5.

TunoJiorus Kekca: o0yJaromuii (TpeHHPOBOIHBIH, OECCIOKETHEIH, MAaKpO-KeHce).

Cnoco6 co3ganusi npoOeMHOH cHTyauuu: NOOYKICHHE YYalIMXCS K BBIIBHKCHHIO
THIIOTE3, MPEIBAPUTENBHBIX BEIBOIOB, OOOOINEHMHN; CTAIKHBAaHHE JKM3HEHHBIX IIPE/CTaBICHHN
yyanmxcs ¢ haxramu, st 00BICHEHHs KOTOPHIX Y HUX HE XBATAeT 3HAHM.

Tema: IOATOTOBKA K IIOIYUYEHHUIO Pe3yIbTATOB SKCIIEpHMEHTa U BX 00paboTKe.

Ilpo6Jema: Kak IPaBUILHO HCIIOIBE30BATh IOTYyIEHHBIE PE3YJIbTAThl H3MEePEeHHUH?

O6mas cTpyKTypa Kefica:

- Vuamumes mpeaiaraioT HECKONBEKO HabOpOB H3MEpPEHHH, HalpHUMep CPEJHEro pocTa
MaJIbYMKOB M3 JBYX KJI4CCOB. YdUalIWecss MOIDKHEI CHENaTh BBIBOJ E€CTh JIM PasiM4Ms M KakK 3TO
ZI0Ka3aTh?

- B xozme o6cyKneHus BO3HHKAET IIPEIOKCHHAE BEIYUCIUTE CPEIHUE 3HAUEHHs (ECIM HET —
ero BHOCHT mpenonapatens). Korma cpennume 3HageHus OyayT HaMIEHEI, CTaBUTCS CIIEHYHOLIWM
BOIIPOC: CYIIECTBEHHE! JIK pas3nidus? ECTh H pasHuua, HAIpUMep, MeKIY CPEIHUM pocToM 1335 u
150 cm? A 155 u 154? T'ne nposectu rpanuny? Kak ObITh B CHTyallMH, €CJIH B KJIACC€ €CTh OYEHB
BBEICOKHE M OYeHb HH3KHE YICHUKH, a CPEIHUH pocT BcE paBHO 155 cm?

- Jlanmee ygarmmuecsi 3HAKOMATCSI C MOHSTHEM JIOBEPHTENBHOTO MHTEpBaia (£) M IPOCTEIMH
crioco6aMu ero BEIYHCIICHHS. BEIACHSIOT, UTO pa3NUyms CyIIECTBEHHEBI TOT/a, KOrJla JOBEPUTEILHEIE
HHTEPBAJIEI IBYX BEIOOPOK HE IEPECEKAIOTCSL.

- Jlanee y4amuecs 3HaKOMATCS ¢ METOJUKOH OLEHKH 3HAUMMOCTH Pa3JIHIMi.

Bce pacuers! BRIIONHSFOTCS IIPH TTOMOIE COOTBETCTRYIOMIETO IIPOrpaMMHOI0 0OecnedeH s
Ha [1K, HO opMyIEl yuammmMes IeMOHCTPHPYIOTCS B pa3OHpatoTes ¢ HUMH.

Keiic 6.

Tunosiorusi  Keiica:  oO0y4aronuif, aHaIUTHYECKHH  (IMYHOCTHO-TPEHHPOBOYHBIH,
HeccroKeTHBIH, Makpo-KeHc).

Cooco6 co3namus mnpoOaeMHON cuTyanmuu: MOOYKISHHE yJYallHXCsd K BBIIABHXKECHHIO
THIIOTE3, IIpEIBapPUTE/ILHEIX BEIBOJOB, 0000MIeH I,

Tema: Amamu3 DOTy4eHHHIX pe3ynbTaToB. Kak oOBSCHETE M OQOPMHTE IIOITYyYEHHEBIE
pe3yIbTaTh?

IIpo6Gsema: xak MOHATH caMMM U OOBSCHUTH IPYTMM 3HadeHHE NomydeHHBIX mudp? Kax
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O0BACHUTH ayAMTOPUH 3HAYUMOCTE IIOMYIEHHOTO MaTepHaa?

OO6mas cTpyKkTypa Keiica:

- YuamuMcs IpeanaraeTcs HECKONBKO TPEHHPOBOYHEIX CHTYalMi, KOIJa H3BECTHA
OIpe/ielleHHas 3aKOHOMEPHOCT H IIOIYdEHBI YHCIIOBBIE 3HAUSHHS 68 XapaKTepU3YIONIne, HallpuMeD:
JaHHBIC O 3aBHCHMOCTH MEXIy YACTOTOH CEPAEYHBIX COKPAIIEHHH H HHTEHCHBHOCTHIO (hH3HUECKOH
HAarpy3KH YeNOBeKa, JHarpaMMa 3aBHCHMOCTH IIOTHOCTH BOIBI OT TEMIIEparypsl H T.IL
Heobxomumo BeIOpaTh cmoco6 BH3yalTH3alWy JaHHOW 3aKOHOMEPHOCTH (rpaduk, THCTOTpamma,
Kpyroeas quarpaMMa H.T.A.) H OOBACHHTH YCTHO ayJUTOPHH (OPYIHM TIPYyIIaMm) OCOOEHHOCTH
JNaHHOH 3aKOHOMEPHOCTH M C(OPMYIHPOBATH BEIBOIEI, KOTOPEIE MOMHO CJENATH [0 MMEIONIMMCS
TIAHHEIM,

Keiic 7.

Tunosorns kefica: o0y4aromui, (IMIHOCTHO-TPEHHPOBOYHBIN, OGECCIOKETHEIM, MHKpO-
KeHc).

Coocob6 cospanmsi npoOJemMHOH CHTyammu: MOOYXIEHHE ydyamuxcs K BBEUIBIKEHHIO
THIIOTES, IPEABAPUTEILHEIX BEIBOJIOB, 0000IIIeHHI;

Tema: OOcyxnenue, IpeCTaBICHAE U aKTYaIbHOCTD IIOMYYEHHBIX PE3YIILTATOB.

IIpodaema: akTyanbHOCTE IOMYYEHHEIX PE3YIIBTATOB, IBHAS H HE SBHAS.

Obmasn cTpykTypa Keiica:

- Y4aIMMCsl IIPEIAaracTCs ONEHUTE BAXKHOCTD, AKTYaJIbHOCTh Pa3HBIX HAYYIHEIX QaKTOB.

B cmoucok (GakToB HYXHO BKIIIOYHTH SBHO aKTyajbHBIE: HAIPUMED OTKPEITHE
aHTHOMOTHYECKOTO d(dexTa NEHMIMIIMHA TaK ¥ Ha HEPBEIi B3MIAA abCypIOHBIE: HAIPUMED
BIIHSIHHE OCBEIIEHHOCTH B HOYHOE BPEMS Ha BEPOSITHOCTH OkupeHus. Vcrons30Banue MarauTa st
JICBUTALIMH JIATYIIEK. Y4Jalluecs AOIDKHBI OLEHHTHh AKTYAIbHOCTh IIOAOOHEIX HMCCIENOBAaHUN U
clienaTh BBIBOJABI (B NPHBEJEHHOM IIPHMEPE — HMCKYCCTBEHHOE OCBEIICHHE B KPYIIHBIX IOpoaax
MOJKET MPOBOLMPOBATE OJKHPEHHE Y IIFOJIEH, OTKPHITHE 0KAa3aJI0Ch BEICOKO aKTyaIbHEIM, @ BO BTOPOM
IIPUMEPE MarHUTONEBUTALAA MOXKET OBITh HCIIONIB30BAHA B TPAHCIOPTHEIX ¥ MEIUIHHCKUX MEIX).

JlonmonHuTETBHEIE HCTOYHHKH HH(DOpMAaI|K g Kelca:

1. Circox «uenensix HaydHbIX paGoT» Ha caiite [lInoGenesckas mpemus (Ig Nobel Prize)

http://ig-nobel.ru/

2. CTaTbs B BUKUIICIHH:
https://ru.wikipedia.org/wiki/%D0%A8%D0%BD%D0%BE%D0%B1%D0%B5%D0%BB%D0%B
5%D0%B2%D1%81%D0%BA%D0%B0%D1%8F %D0%BF%D1%80%D0%B5%D0%BC%D0%
B8%D1%8F

3. B. Cambopckuit. Ot Hobens mo IlIHoGemns: KoMy HyKHEI «OecIoe3HEIE» H300PETEHHUS.
Hosoctu cubupckoit maykm. 2016 http://www.sib-science.info/ru/ras/ot-shnobelya-do-nobelya-
27032016

4. O. Edpemosa. Tom-10 HaydHBIX OTKPHITHH, B KOTOpble HHKTO HE XOTelI BEPHTh
https://www.ridus.ru/news/279606

Keiic 8. Ixonorugeckne rpynnsl pacreHui

Wcnone3ys y4eGHplil repbapuif, M3y4uTe SKONOTHYECKHE TPYIIEl pacTeHHH. Brigenute
TPYNIBl PAcTeHHH B 3aBHCHMOCTH OT OTHOIIEHHS K CBETy, TEMIEpaType, BlaxHOcTH. Kakue
IpHCIOCOOIeH s (a1aNTallK) CIOCOOCTBYIOT OOUTAHUIO B PA3/IMYHEIX YCIOBHIX?

Kakum 06pa3oM pacTeHHs 3alMINAOTCS OT H3NHINHEro uenapenus? PaccMoTpum mpemapart
snuaepmuca mucra. Ha xakol cTopoHe ucTa, Ha BepXHEH WM Ha HIKHEH, 60NbIIe yeTEHI?

[Touemy mpoHMCXONWT IHMCTONAJ y JIHCTBEHHBIX JepeBbeB? XBOWHEBIE JepeBbs (b, IHXTA,
COCHA H Jp.) HMEIOT JIMCThS HronbyaTod (OPMEI — XBOHHKH. M3y9WM Ha MHKpOIpenapare
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0COGEHHOCTH CTPOEHHs XBOMHKH COCHBI. [loueMy XBOHHEIE I€PEBES HE cOpachIBAKOT XBOIO 3HMOM?

Takke, K XBOMHEIM OTHOCHTCS PacTeHUE — JIMCTBEHHUIA. Ee 0cofeHHOCTE B TOM, YTO OHa
cOpachIBaeT XBOMHKM B 3MMHEE BPEMSL. W3-3a xakux ocobenHocTel crpoenus mucta? Jlns oTBeTa
H3y9HM T10 repbapHOoMy 00pa3siy BeTKY JTHCTBEHHHUIIBL.

Keiic 9. Dxosnorns Makpooprannsmos. [lnecens.

Kak BEIpaCTHTh MHKPOOPIaHH3MEI U IUTECEHb B TA00PaTOPHBIX YCIIOBHAX?

HeoGXOMEMO CO3/IaTh IHTATENEHYIO CMECh Ha OCHOBE 6YTbOHHOIO KyOHKa M JKETaThHA.

MHKpOOPraHu3MEl, BKIIOYas GakTepuy U IPOAOKH, a TAKKE IUICCeHD, ABILIOTCH Haubosee
PACIIPOCTPAHEHHBIMU [TATOT€HHBIME MUKPOOPraHH3MAaMH, IPHCYTCTBYIOIHMHE IOBCIOLY pSLIOM C
namu. [IpUroTOBNEHHE MHTATENBHBIX CPE I HUX MOMKHO JIETKO [IPOBECTH ¥ cebs moma.

Marepuansl B HHCTPYMEHTBL JKENaTHH, KYOHK TOBSKBETO OynboHa, caxap (2 4adHbIC
JOXKKH), | Yamka KUITIEHOH BO/IBI, TEPUATKH, JalllKa, HeboIpIas KPBIIKa

Xox paboTeL:

1. JloGaBbTe BCE MHTPEAUEHTEI B MHCKY.

2. Xopolto mnepeMenanTe, oKa Bce He paCTBOPHUTCA.

3. Temeps MepeHECHTE PAacTBOP B JIFOOYIO MENKYIO MOCYZY, HaKpOiiTe € KPBIMKOH, YTOOHI
u30exarh BHEITHUX 3ar PA3HEHHH.

4. TloMecTHTE MOCYIY C PACTBOPOM B XOJIOJUIBHUK Ha ONHY HOYB.

5. Vicronp3yiiTe BaTHBIH JUCK, 9TOOHI B34Th 00pasell pacTBoOpa.

6. HamecuTe Ma30k Ha gamiky [leTp, 3aKpoiiTe ee, ¥ OCTaBbTE PACTH HA HECKOIBKO JHEH.

7. Benblie KOIOHUH OyIyT BUAHEI II0J] MUKPOCKOIIOM.

Tlouemy, BBIIONHAS B CTEPHIBHBIX YCIOBHMAX, B damike Ilerpu BeIpocia IUIECCHB M
pasJIi9YHbIe MEKPOOPTaHH3MbI?

Kakoe 3HaueHHe UMEIOT MEKPOOPraHM3MBI B [IPHPOJE ¥ B Xu3HU desioexa? Kakue fone3uu
pEEEIBAIOT GakTepuu? Kakue BEI 3HACTE BUPYCHBIE 3a00/ICBAHMA?

KaxoBa MONOKHUTEIBHAS PO OaKTepuii?

CyILIeCTBYIOT JIH [IOJIE3HEIE BUPYCHI?

7. MOHHTOPHHT Pe3yJIbTATHBHOCTH

Ka4ecTBO peanu3aluy I0NONHETEIbHOH 06meo6pasoBaTebHO’ IPOrpaMMbl OTCIEKHBACTCA
IIpH TIOMOIIY MOHHTOPHMHIA Pe3y/IbTATHBHOCTH 00Pa30BaTEIbHON IEATEIBHOCTH 00yJarommxcsi.

[leqb MOHMTOPHHIA — OLEHMTH, HACKOIBKO OOYHalOIIMecs OCBOMIM OCHOBHBIC 3HAHHS M
HaBBIKH.

3aia9i MOHUTOPHHTIA!

- (hOpMHEpPOBAHHE CAMOOLIEHKH COOCTBEHHBIX JIOCTHKCHHH 00ydarOmuXCs;

- OOBEKTHBHEIN aHAIN3 JEATEIbHOCTH 00YJarOIMXCsA B paMKaX IPOrpaMMBI;

- onieHKa 3 ek THBHOCTH pabOoTHI Mearora;

- OICHKA KadecTBa OOpPA30BATENBLHOIO IIPOIlEcca, BEUIBACHHE HENOCTaTKOB H BHECCHUE
KOPPEKTHPOBOK B COJEPIKAHUE H OPraHH3alMio 00pa3oBaTeIbHOrO Iponecca.

MOHHTOPHHET Pe3yIbTaTHBHOCTH IIPOBOAMTCA OJMH pa3 (BO BpeMs IOCIEIHETO MM
NPEIOCIeIHETO 3aHATHS).

HJIH JOOCTIDKEHHA y'I{aSaHHOﬁ ICJIH U PEIICHUA 3a1a4 IpemmararoTca CICaYOnHeE METOOHKH.

1. «'padux MOEX JOCTH)eHuH». HapoTHB KakJOro MOCTHXXEHHs 00ydJatomuicsa cTa-
BUT 6271, e | 03HAYaeT OTCYTCTBHE MAHHOTO JOCTIDKEHHUS, a 5 — HAaBBIK MONHOCTBIO ChOPMHUPOBAH.
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HaBrIKH H JAOCTHKCHHHA banasr

OCBOMI TEOPETHIESCKHH MaTepHall 110 TeMaM U I | 2 3 4 5
pasjienaM (MOTY OTBETHTh Ha BOIPOCEHI IIEIarora)

3Har crenralbHEIe TEPMHUHEL, HCIOIB3YEMBIE Ha 1| 2 3 4 5
3aHATUSIX

Hayuguincs ucnons30BaTh NOTYIEHHEIE HA 3aHATHIX 17 2 3 4 5
3HAHHUS B IPAKTHYECKOl TeSTenbHOCTH

YMero BHIIOTHHATE IPaKTUYECKUE 3a1aHHsL 1 2 3 4 5
(yrpaykHeHus, 3a/1a9H, ONBITH] | T.J.), KOTOPHIE JaeT

nenaror

Haygmics caMOCTOATENBHO BEIIIOMHSITH TBOPYECKHUE 1] 2 3 4 5
3a1aHus

YMero BOILTOMATh CBOM TBOPYECKUE 3aMBICIIEL 1 | 2 3 4 3

Mory Hay4uTh APYTHX TOMY, Y€MY HAY9HIICH CaM Ha | 2 3 4 5

3AHATHSIX
Hay4guiics coTpyqHEYaTh ¢ pedsITaMu B PENICHHH 1| 2 3 4 5
[IOCTABJICHHBIX 3a/1a4
Hayuguiics nmonydgats HHGOPMAaLHIO U3 Pa3HbIX L 2 3 4 5
HCTOYHHKOB
Mou TOCTUKEHUS B Pe3yJIbTAaTe 3aHATHH 1| 2 3 E 5

2. Kapra camMoOIleHKH 00yYaroluXCs ¥ OLEHKH [eJaroroM KOMIETEHTHOCTH 00ydaro-

muxcs, JlaHHas MeTOOWKa IO3BONILET o0ydarommMmcs (pUKCUPOBaTh COOCTBEHHOE IIPOIBMKCHHE B
xogne peanmsanuu JJOOIL. Kpome aroro, o AaHHOM METOMHKE MOXKHO OTCIETHTH d(PHEKTHBHOCTH
NesITeTEHOCTH NeIarora.

Tema, Yro Mon ycnexn Haj yem mue Hafo paboraTh?
pazien | MHOIO H
caeaHo? | JOCTHAKEHHS

3. KpoMme mpezncTaBieHHBIX METOAMK, IEIAror MOKET CaMOCTOATEIBHO OLEHHTH YpO-
BeHb ocBoeHus JJOOIT cormacHo clIenyromuM KPHTEpHIM:

YpoBens HHKe 3aJaHHOTO — IPAKTHYECKH HE MPOCIEKHBAETCA: OCBOCHHE TEOPETHYECKOTO
MaTepHasa; KauyeCTBO BBIIOJIHEHHS [IPAKTHIECKUX 3aJaHul; OTCYTCTBYET CTpeMIIEHHE K camoolpa-
30BaHHIO; oOydaromuiics He yMeeT GOpMYyJIMpOBaTE M M3JlaraTh CBOE MHEHHE, HE IPHHHMAET yda-
CTHUS B IPYNIIOBOM HIIA HHIWBHIYaIbHOM IIPOEKTE,

Husknii ypoBeHb — c1ab0 IMpoOCiIeKUBACTCS: OCBOCHHE TEOPETHYECKOI0 MarepHaia; Kade-
CTBO BBHINOJHEHHUS MPAKTHYECKUX 3aJaHMi; CTpeMJICHHE K caM000pa3oBaHHIO MHHHMAIIBHOE; 00Y-
YAIONIHIACS HeyBepeHHO GopMyIMpyeT H H3JaraeT CBOE MHEHHE; Yy4aCTHE B IIPOCKTE MPAKTHISCKH
OTCYTCTBYET.

Cpeanuii ypoBeHb — yIOBIETBOPHTENLHO (IOCTATOYHO XOPOIIO) IPOCIIEKHBACTCA: OCBOE-
HHE TEOPETHYECKOTO MaTepuasia; KadecTBO BEINOIHEHMS IPAKTHIECKHX 3allaHWi; IIPOSBIIACTCA
CTpeMIIEHHE K caMo00pa3oBaHii0; O0ydaromuics TOCTATOYHO XOpomo (GOpMyIMPYeT M M3Jaraer
CBOE MHEHHE; IPHHAMAET Y4acTHE B IPYNIIOBOM HIH HHINBHAYAIBHOM IIPOEKTE.
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BbIcOKHil YpOBeHb — XOPOIIO IIPOCTEKHUBAETCS: YBEPEHHOE OCBOCHHE TEOPETHICCKOro Ma-

Tepuaa; BRICOKOE Ka4eCTBO BHINONHEHMs TPAKTHYECKHX 3alaHuH; BRIPAKEHHOS CTPEMIICHHE K Ca-
M006pa3oBaHmIo; 06ydaommiics cBo60IHO GOpMYIEPYET U H3NAaraeT CBOE MHEHHE; aKTHBHO U IIPO-

AYKTHBHO y4acTBYET B HpOSKTHOﬁ JesaTEJIBHOCTH.

8. MaTepuaJbHO-TeXHHYECKHE YCIOBHS peaqn3aliu NporpaMmmel

AnnapaTHoe H TeXHHYecKoe odecrmevyeHne:

MHEKPOCKOIIBI MEKME-0 ;

BuHOKYISIPEL;

[ToKpOBHBIE U IPEIMETHEIE CTEKIIA,

HaGops! npenapoBajlbHEIX HIT;

ITnmerxu;

ITunneTsr;

Yamku [lerpn;

Hoxauner,

BaHHOYKH C BOCKOM;

Iepconamsubii komnsroTep ¢ OC Windows u goctynom B Internet;
Tepmocrar;

Kamepa mudposast ot 5 Meramukcenei, USB,;

13.  Mobumsnas nabopartopus Releon mo 6Homorae 1 9KOJIOTHY;
14.  Vuebnas mabopatopus BiTronicsLAB.

© N QU R W
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o

ITporpammHuoe odecneuenne:

Ne HaumenoBanune Hazna4enmne Ocobenrocrn
pacupocTpaHeHHs
L. Releon [Tporpamma paboTsl ¢ AaTIAKAMH Cgobomuo
MobunsHo# mabopatopuu Releon pacrpocTpaHseMas
2 BiTronics Studio 5 [Tporpamma st paboTEL € CBoboaHo
cencopamu BiTrinicsLAB pacmpocTpaHseMas
< Excel TTporpaMma JJIst MaTeMaTHUECKOH Heobxomumo
00paboTKu TaHHBIX IpOReIeHHE
AKTHBALUK
4. PowerPoint [Tporpamma U1 CO3IaHHS Heobxomumo
rpe3eHTanui IIPOBEJICHHE
AKTHBALlHH

Pacxognbie MaTepHAJIbI:

OzHOpa3oBEIe CTEPHIIBHBIE HAKOHEUHMKH JIJI 103aTOPOB, B IITAaTHBAX;
Arapu3oBaHHEIE H JKHKHE THTATEILHBIE CPEIBI I KyIbTYP MHKPOOPraHH3MOB;
Axsapuymsr 20 J1 U1 KyJIBTYP BOJOPOCTIEH B BOJHBIX PACTCHHHA.
ITpoGupKH ¢ BATHO-MapIIEBEIME IPOOKaMH;

[TpobupkH ¢ pe3sHHOBEIMH IPOOKaMHU;

["opmiky 11t BEIpALMBAaHUS PACTEHHH]

I'pyHT /UL BEIpAIIMBAHUS PACTEHUH, IIEPIUT, BEPMUKYIIUT;

Cemena noAcoIHEYHHKA H OBCA;

3epHOBO# MHILIEIUH BEIICHKH;

Yamkwu [letpu;
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