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HOACHUTEJBHASA 3AIINCKA
HopmaTuBHas 6a3a

1. ®enepanpupiii 3akoH 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccutickoit ®eneparumy (¢ u3M. u oM., Betynuia B cuty ¢ 01.09.2020).

2. Tlacmopt HammoHanmpHOTO mpoekTa «OOpazoBanue» (yrBepkAH mpesuaumymom Coera mpu
[Ipesunente PO mo crTparernueckoMy pa3BUTHUIO M HAIMOHAJIBHBIM MPOEKTaM, MPOTOKONI OT
24.12.2018 Ne 16).

3. TocynmapctBenHas mnporpamma Poccuiickoit @enepanuu  «Pa3Butne  oOpa3zoBaHHs»
(YrBepxkaena [locranosnenuem IpaButenscta PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«O0 yTBep)KIEHWH TOCydapcTBEHHOM mporpammbl  Poccuiickoit  ®Penepanum  «Pa3Burne
00pa3oBaHUs.

4. Tlpodeccuonanpupiii crangapt «llemaror (memaroruyeckass AESTENBHOCTb B JOLIKOJIBHOM,
Ha4yaJbHOM OOLIEM, OCHOBHOM OOLIEM, CpeJHEM 00111eM 00pa3oBaHuN), (BOCHHUTATENb, YUUTEIh)»
(pen. ot 16.06.2019 r.) (Ilpuka3 MunuctepcTBa Tpya u counaibHou 3amuThl PO ot 18 okTsa0ps
2013 r. Ne 5441, c U3MEHEHUSIMU, BHECEHHBIMU NPUKa30M MUHUCTEpCTBA TpyAa U couzauuTsl PO
ot 25 nexabps 2014 r. Ne 11151 u ot 5 aBrycta 2016 r. Ne 4221) 5. [IpodeccuonansHelif craHaapt
«Ilemaror momonHUTENBHOTO OOpa3oBaHus Aeteil u B3pochbix» (IIpuka3 MunucrepcTBa Tpyna u
couuanpHOi 3amuThl PO ot 5 mas 2018 r. N 2981 «O06 yTBepxkaeHuu mNpodhecCHOHATIHLHOTO
cranzaapta «llegaror nonosHUTENBHOrO 00pa30BaHUs I€TEN U B3POCIBIX)).

6. @epepanbHBII TOCYJAapCTBEHHBIH  OOpa30BAaTEIbHBIM  CTAaHIAPT OCHOBHOTO  OOIIEro
oOpazoBanus (YTBepkA€H mnpukazoM MuHuctepcTBa o00pa3oBaHuMs U Hayku Poccuiickoit
®enepannu ot 17 nexadps 2010 r. N 1897) (pexn. 21.12.2020)

7. ®enepalibHBII TOCYIapCTBEHHBIN 00pa30BaTEIBHBIN CTAHAAPT CPEIHETO 00IIero 00pa3oBaHus
(Y1Bepxknén npukazom MunucrepctBa oOpa3zoBanusi u Hayku Poccuiickoit denepanuu ot 17 mas
2012 1. N 413) (pen.11.12.2020)

8. Meronuueckrue peKOMEHAALNH 110 CO3/IaHUI0 U (PYHKIIMOHUPOBAHHIO JETCKUX TEXHOMApKOB
«KBanTopuym» Ha 06a3e o001eoOpa3oBaTeNbHBIX OpraHu3auuil (YTBEp:KIEHBI pacHopsKEHHUEM
Munucrepcrsa npocsemenns Poccuiickoit @enepanuu ot 12 suBapst 2021 r. Ne P-4.

OcHamlenue 001e00pa3oBaTeNbHBIX IIKOJI COBPEMEHHBIM aHAJOTOBBIM UM LU(POBBIM
000pyZI0BaHHEM SBIIIETCS MaTepHalbHOM 0a3o0i peanuszanuu (eaepanbHbIX T'OCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTaHAAPTOB. DTO OTKPHIBAET HOBbIE BO3MOXKHOCTH B YPOUHOH M BHEYPOUHOI,
BHEKJIACCHOW  JICATEIBHOCTH M SBIAETCS  HEOTHEMJIEMBIM  yCIIOBUEM  (OPMHUpPOBaHUS
BBICOKOTEXHOJIOTUYHOH Cpe/ibl IIKOJIbI, 6€3 KOTOPOH CI0KHO MPEACTaBUTh HE TOJIBKO MPO(UIBHOE
o0yueHue, HO U COBPEMEHHBIN 00pa30oBaTeNbHBIN Mpolrecc B 1eaoM VMcnonb3oBanue yueOHOTO
000pyIOBaHHUSI CTAHOBUTCS CPEACTBOM 00€CIIEUEHUS 3TOTO B3aUMO/IEHCTBHS.

B ocHOBY Kypca BHEypOUHOH AESITENbHOCTH 3aJI0KEHO IPUMEHEeHNEe HU(POBBIX J1abopaTopuil
HOBOro mnokojeHus neHrpa «Touku Pocra», koTOpble MO3BOJAT JAOOMTHCS BBICOKOTO YPOBHS
YCBOGHHUS 3HaHUM, (OPMUPOBAHUS TNPAKTUYECKUX HABBIKOB OHMOJOTMUECKHUX HCCIEI0BaHU,
YCTOMYMBOTO POCTa NO3HABATEIBHOIO NHTEPECA IIKOJIBHUKOB U, KaK CIEJICTBHE BBICOKOI'O YPOBHS
y4eOHON MOTHBAIIUH.

Hcnonb3oBanue obopynoBanusi neHtpa «Touku Pocray mpu peannsanuu AaHHOTO Kypca
MO3BOJISIET CO3/AATh YCIIOBUS:

* U1 paclIMpeHHss  COACP)KaHMA  IIKOJIBHOTO  OHOJIOTHYECKOTO o0pa3oBaHus;
* ]IS IOBBIIICHUS TO3HABATEJILHON aKTUBHOCTH O0YyUaIOIUXCs B €CTECTBEHHO-HAYYHOM 001acTH;
* JUIS pa3BUTHUS JIMYHOCTU peOeHKa B Iporiecce 00yueHus OHOIOTUH, ero CoCOOHOCTEeMH,
dbopMUpOBaHUS U YAOBIETBOPEHUS COLHUAIBHO 3HAUYMMBIX HHTEPECOB U norpeOHOCTEN;



* 17151 paboThI ¢ O1apEHHBIMU IIKOJILHUKAMH, OPraHU3allui UX Pa3BUTUA B Pa3IMUYHBIX 00JIACTSIX
00pa3oBaTeNbHON, TBOPUYECKOM EATEILHOCTH.

OnHMM U3 OCHOBHBIX IPHUHLHUIIOB IOCTPOEHHS 3JEKTUBHOTO Kypca SBISIETCS NPUHLUI
JOCTYITHOCTH. OKCIIEPUMEHTAJIBHBIC JaHHbBIC, IIOJyYCHHBIC YYalllUMHCA IIPH BBIIOJIHEHUU
KOJIMYECTBEHHBIX OIBITOB, IO3BOJISAIOT YyYAIUMCS CaMOCTOSITENIBHO JENaTh BBIBOJbI, BBISBIIATH
3aKkoHOMepHOCTHU. [1o/1X0/1b1, 3aJ105KEHHBIE B COJIEpKaHKUE Kypca, CO3/1al0T, HEOOXOIUMbIE yCIIOBUS
JUIE CHUCTEMHOTO YCBOEHHS YYaIlUMHUCS OCHOB HAyKH, AJs OOECHeueHHs! Pa3BHBAIOILEIO U
BOCIIUTBIBAIOLIETO BO3JAEHCTBUSI OOY4YEHHs Ha JMYHOCTH Yywaierocs. dopmupyemble 3HaHUS
JOJDKHBI CTaTh OCHOBON CHCTEMBI YOSKACHUHN IKOJIBHUKA, SIIPOM €ro HAyYHOT'O MHPOBO33PEHHUSL.

IIpumensiemoe ooopynoBanue neHrpa «Touka Pocray

HudpoBasi (kKoMnbloTepHasi) JadopaTopusi — KOMIUIGKT Y4eOHOro 00OpyIOBaHUS,
BKJTFOYAIONIUN M3MEPHUTENbHBIA OJIOK, MHTep(delc KOTOPOro MO3BOJSIET 00ecleYnBaTh CBSI3b C
pPErUCTPaToOpoM JaHHBIX, M Ha0Op JaTYMKOB, PErHCTPUPYIOUIMX 3HAUEHUS Pa3IHMYHBIX
(bU3NIECKUX BETUYNH.

IIporpammuoe oGecneuenue Releon Lite (IIO Releon) — mnporpammHoe oOecrneueHwue,
mocraBiisieMoe B cocTtaBe LudpoBoii maboparopuu, obecrneuuBaroniee padboOTy ITaTUYUKOB,
COXPaHEHHUE U MEPBUYHYIO 00paOOTKY IOJYyUYEHHBIX IaHHBIX.

MyabTUAaTYUK — MUQPPOBOM JATUMK, MO3BOJISIIOIINNA BECTH OJJHOBPEMEHHO Y4ET HECKOJIBKHX
[OKa3arejae OKpyXaroled cpeapl U (PU3MOJOTMYECKUX IOKa3zaTeled OpraHu3Ma uesloBeKa.
MonoaaT4yuk — 1udpoBOi TaTYKK, MO3BOJIAIOMIMN BECTH OJTHOBPEMEHHO YUET TOJIBKO OJHOTO
MOKa3aTessl OKPYXKAroIled cpenbl MM (PU3MOIOTHYECKOrO TOKa3aTeNs OpraHM3Ma 4YeJOBeKa.
Perucrparop AaHHBIX — DJIEKTPOHHOE YCTPOWCTBO (MHTEpAaKTHBHAs JOCKa, MEPCOHAIbHBIN
KOMITBIOTEP, HOYTOYK, TUTAHIIET, MOOWIBHEIA TenedoH) moanepxuBaromue padoty 1O Releon.
JlorupoBanue — pexxuM paboThl IU(PPOBOI J1abOpaTOPHH, IMPU KOTOPOM JIaTIMK padboTaeT Oe3
perucrparopa JaHHBIX, C BO3MOXHOCTBIO IOCIEAYIOIIEH 3arpy3Ku pe3yjbTaTOB M3MEpPEHUIl B
MaMsITh PETUCTPATOPA TAHHBIX.

Casi3ka JaTYHKOB — pEXUM pPabOThl U(pPOBOHM J1abopaTopuu, MPU KOTOPOM Ha SKpaHe
peructpaTopa JaHHBIX Trpaduuecku oToOpaxkaercssi paboTa OJHOBPEMEHHO JBYX M OoJjee
MOJIKITFIOYEHHBIX IA(POBBIX JTaTYUKOB.

IInanupyemble pe3yabTaThl Kypca

OcBoenue a1ekTuBHOrO Kypcea «IIpakTuueckast GMOIOTUs ¢ HCIIOJIb30BaHUEM 000pYyI0BaHUS
neHTpa «To4YkM pocTa»» Ha ypOBHE CpeAHEro obmero o0pa3oBaHUs J0JKHO oOecreynBaTh
JOCTUKEHHUE CIEIYIOMIMUX IMPEAMETHBIX, METAlpPEeIMETHbIX U JUYHOCTHBIX 00pa30BaTENIbHBIX
pe3yJIbTaTOB.
IIpenmeTHble pe3yabTaThl
[IpenmMeTHBIE pe3ynbTaThl 00yUeHHsI OMOJIOTUH JTOJIKHBI 00eCIIeYNBATh!
* (opMUpPOBAaHHE LIEHHOCTHOIO OTHOILIEHHS K JKUBOM HpPHUpOJE, K COOCTBEHHOMY OpraHHU3MY;
MMOHMMaHHUE posikd Ouosiornuu B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI
MUDA;
* yMEHHE MPUMEHATh CHUCTEMY OHMOJOTMYECKMX 3HAaHUN: pacKpbIBaTh CYLIHOCTb >KHBOTO,
Ha3bIBaTh OTJIMYMS HKMBOTO OT HEKUBOIO, IEPEUYUCIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranuszanuy, (yHKIUOHUPOBAHHUS OOBEKTOB, SBIIEHUH, IMPOLIECCOB JKUBOM MPHUPOBDI,
9BOJIIOLIMOHHOT'O Pa3BUTUsl OPraHUYECKOI0 MUPA B €r0 €AMHCTBE C HEXKUBOW IPUPOJIOL;
* chOpPMHPOBAHHOCTh TNPEACTABICHUH O COBPEMEHHOH TEOPUU DBOJIIOLMU M OCHOBHBIX
CBUJETEIHCTBAX IBOJIIOLINH;



* BJIQJICHUE OCHOBAaMH IMOHATHHHOIO ammapaTa U Hay4dHOIO si3blka OMOJIOTMH: HCIOJIb30BAHUE
U3YYEHHBIX TEPMHUHOB, IOHSATHHA, TEOpPUH, 3aKOHOB M 3aKOHOMEPHOCTEH sl OOBSICHEHHUS
Ha0JI0aeMbIX OMOJIOTMUECKUX 00BEKTOB, SIBJICHUH U IIPOLIECCOB;

* [IOHMMaHHE CIOCOOOB MOJYy4YEHUS] OMOJIOTMYECKUX 3HAHMH; HAJIU4YWE OIbITA HCIIOJIb30BaHMS
METOA0B OHMOJIOTHH C LIEJbI0 U3YYEHUS KUBBIX 00BEKTOB, OMOJIOTHUECKUX SBICHUIN U MPOLIECCOB:
HaOJI0IeHNe, ONMCaHKe, IPOBEJCHUE HECIOXKHBIX OMOJOIrMYECKUX OIBITOB U SKCIEPUMEHTOB, B
TOM YHCJIE C UCIIOJIb30BAaHHEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB U HHCTPYMEHTOB;

* YMEHHUE XapaKTepU30BaTh OCHOBHBIE I'PYMIBI OPraHU3MOB B CHCTEME OpPraHMYECKOro Mupa (B
TOM YHCIIE€ BHPYCHL, OaKTepuu, paCTEHHs, TpUOBI, KHUBOTHBIC): CTPOCHHUE, IPOLECCHI
KHU3HEICATECIBHOCTH, UX ITPOUCXOXKICHNUE, 3HAUYCHNUE B IPUPOAC U KU3HU YEIOBEKa;

* yMeHHE OOBSICHATH TMOJIOKEHHE 4YeIOBeKa B CHUCTEME OpPraHWYeCKOro MHUpa, €ro
IIPOUCXOXKACHHUE, CXOACTBA M OTJIMYMS YEIOBEKAa OT KUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE U
MIPOIIECCHl JKU3HEACITEIBHOCTH OpraHu3Ma YelOBEeKa, €ro MPUCIOCOOIEHHOCTh K Pa3IHYHBIM
9KOJIOTUYECKUM (PaKTOpaM;

* YMEHHUE HCIIOJIb30BaTh MPHOOPETCHHBIE 3HAHUS M HABBIKM Ul 30POBOTO 00pas3a >KW3HH,
cOaTaHCUPOBAHHOTO MUTAHUA M (U3NYECKON aKTUBHOCTH; HENPHUATHE BPEAHBIX NPHUBBIYEK U
3aBUCHMOCTEH; yMEHHE IPOTUBOIEHCTBOBATH JDKEHAYUHBIM MAaHUIYJISIUAM B 00J1aCTH 37J0POBBS;
* YMEHHE ONUCHIBATh KJIETKH, TKAHU, OpraHbl, CAICTEMbI OPTraHOB U XapaKTEPU30BaTh BaXKHEUIINE
OMOJIOTHYECKHE TPOLIECCHl B OPraHM3Max PacTEeHH, )KUBOTHBIX M YEJIOBEKa;

* c(hopMUPOBAHHOCTH MPEACTABICHUI O B3aMMOCBSI3M HACIIEAOBAHUS TTOTOMCTBOM NPU3HAKOB OT
POIUTENBCKUX (OPM C OpraHu3aneil KIeTKHM, HaIMYUMeM B HEH XpoMOCOM Kak HocuTeleil
HaCJIeICTBEHHON HH(OpMaIi, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEJOBAHUS TIPU3HAKOB;

* c(OPMHUPOBAHHOCTH MpPECTaBIEHUI 00 OCHOBHBIX (PaKTOpax OKpy’Karollel cpesibl, UX poJH B
KHU3HEEATSIILHOCTH U ABOJIOIMH OPTaHU3MOB; IPEICTaBICHHE 00 aHTPOIIOTEHHOM (aKTope;

* cpOpPMHPOBAHHOCTh MpEJICTaBIEHUH 00 3KOocHcTeMaX M 3HA4eHUH OHOpa3HOOOpasus; o
r700aIbHBIX 3KOJIOTHYECKHX MpOoOJIeMax, CTOSIIMX Mepel 4YelIOBEUeCTBOM U CIocobax ux
IIPEOI0JICHUS;

* YMEHHE pemaTh ydeOHbIe 3a1aud OMOJOTHYECKOTO COACP)KaHUS, B TOM YHCIE BBIBISTH
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3H, IPOBOJUTH PpacyeTbl, JAeNaTh BHIBOJBI Ha OCHOBAaHUU
MIOJIyYE€HHBIX PE3YyJIbTaTOB;

* YMEHHME CO3/aBaTh U IPUMEHSATH CIIOBECHBIE M TpapruecKue MOJIENH il 0OBSICHEHUS CTPOCHHUS
KHUBBIX CHCTEM, SIBJICHUH U MPOLIECCOB KUBOM MPUPOIbL;

* IOHMMAaHUE BKJAa/Ja POCCUICKMX M 3apyOeKHBIX YUYEHBIX B pa3BUTHE OHMOJIOTHYECKUX
HayK,

* BJIQJICHHME HaBBIKAMU paboOThl ¢ HMH(OpManued OUOIIOTHMYECKOTo COAEp)KaHUs, NpPeacTaB-
JIEHHOH B pa3Hoi (opme (B BUAE TEKCTa, TAOIMYHBIX JAHHBIX, CXEM, I'paUKOB, JAUArpamm,
Mojieniel, n300pakeHuil), KPUTHUECKOTr0 aHajln3a MH(GOPMallMU U OLEHKU €€ JOCTOBEPHOCTH;
* YMEHHE IIaHUPOBATh 1101 PYKOBO/ICTBOM HACTaBHHMKA M IIPOBOAMUTH yUeOHOE HCCIIeI0BaHNUE WU
MPOEKTHYI0 paboTy B 00JacTH OHOJOTMHU; C Y4ETOM HAMEUYEHHOH Lenu (GopMyIupoBaTh
npobieMy, TUIOTE3y, CTaBUTh 3aJayd, BBIOMpAThb aJeKBAaTHBIE METOJbl JUIS HMX pELIeHHS,
(hopMyHpoBaTh BHIBO/IBI; ITyOIMYHO MPEACTABIATh OJIYyUYEHHBIE PE3YJIbTAThI;

* YMEHHUE MHTErpUpOBaTh OMOJOTHYECKUE 3HAHMS CO 3HAHUSAMH JAPYTHX Y4eOHBIX MPEIMETOB;
* Cc(hOPMHPOBAHHOCTb OCHOB 3KOJIOTMYECKOM TI'PAMOTHOCTU: OCO3HaHHE HEOO0XOAUMOCTH
JeWCTBUI 10 COXPaHEHUIO OMOPa3HOOOpa3us U OXpaHe MPUPOJHBIX IKOCHCTEM, COXPAHEHHUIO U
YKPEIUIEHHIO  3[I0pOBbSl  YEJOBEKa; yMEHHE BbIOMpaTh I1€JeBbleé YCTAaHOBKM B CBOHMX
JNEUCTBUAX M IMOCTYINKax MO OTHOLICHHIO K YXUBOW NPUPOJE, CBOEMY 3JI0POBBIO U 370POBBIO
OKPY’KaIOLIHX.

MertanpeamMeTHbie pe3yabTaThl



YHuBepcaiabHbIe IO3HABAaTEIbHbIE 1eHCTBUSA

Ba3oBble Jiornueckue aeiicTBuA:

* BBISIBJISITH U XapaKTePU30BaTh CYIIECTBCHHBIC TPU3HAKU OMOJIOTHYECKUX O0OBEKTOB (SIBJICHHIA);

* YCTaHABIMBATh CYIICCTBEHHBIM MpPHU3HAK KIACCU(PUKAIUN OHOIOTHYECKUX OOBEKTOB,
OCHOBaHHS JJI1 00OOIICHUS M CPaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAJIN3a;

* ¢ Y4ETOM MPEIIOKEHHOM OMOIOTUYECKON 3aa9 BBISBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS
B paccMaTpuBaeMbIX (akTtax © HaOMIONEHUAX; NpemaraTb KPUTEPUH [UIS  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

* BBIABIATH JAePUIIUTBI MHGOPMAIUHU, JAHHBIX, HEOOXOIUMBIX I PEIICHUS IOCTABICHHOU
3a/1a4u;

* BBIBIIATh TNPUYUHHO-CIICJICTBEHHBIE CBS3M TPU HU3YYCHUU OHMOJOTUYECKUX SBICHUU U
MIPOIIECCOB; JIeNIaTh BHIBOJIbI C UCIIOJb30BAaHUEM JECAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHH,
YMO3aKIIFOUCHHH 110 aHaJIoTHuH, (hOPMYJIHUPOBATh TUIIOTE3bI O B3AUMOCBSI3SX;

* CaMOCTOSITEIBHO BBIOMPATh CIIOCOO penieHHs] Y4eOHOW OMOJIOTHYECKOW 3a1adyu (CpaBHHUBATH
HECKOJIbKO BapUaHTOB pEIICHHUs], BBIOMpPATh Haubosee MOAXOASIIUN ¢ yU€TOM CaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

basoBble nccienoBare/ibCKue JeCTBUA:

* MICII0JIb30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT IIO3HAHUS;

* (opMyIUpOBaTH BOIPOCHL, (PUKCUPYIONINE pa3pblB MEXKIy pealbHBIM H JKEIaTeIbHBIM
COCTOSTHHUEM CUTYaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTAaHABIUBATH UICKOMOE U JIaHHOE;

* (QopmupoBaTh THUNOTE3y 00 HMCTUHHOCTH COOCTBEHHBIX CYXIECHUH W CYXICHUH ApPYyTUX,
apryMEHTUPOBaTh CBOIO MO3UIIMIO, MHEHUE;

* IIPOBOJHTH TI0 CAMOCTOSTEIHHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIA OHMOIOTHYSCKUN
SKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE IO YCTAHOBIECHUIO OCOOCHHOCTEH OHOJIOrMYecKOro
00BeKTa H3yUEHUS, IPUINHHO-CIICICTBCHHBIX CBS3CH U 3aBUCUMOCTEH OMOJIOTHYECKUX 00BEKTOB
MEXy COOOMH;

* OIEHUBATh MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OpMALMU, TOJYYCHHOM B XOJe
OHMOJIOTMYECKOT0 UCCIIeIOBaHUS (DKCIIEPUMEHTA);

* CaMOCTOSITENIbHO (OPMYJIUPOBaTh OOOOIIEHHS W BBIBOJBI MO pe3yJibTaTaM IPOBEAEHHOTO
HaOIOJICHUsS, OIbITa, WCCIECNOBAaHUS, BIAACTh WHCTPYMEHTAMHU OIEHKH JOCTOBEPHOCTH
MOJIy4E€HHBIX BBIBOJIOB M O0OOIICHHUIA;

* MPOTHO3MPOBATH BO3MOXKHOE JajbHEWINee pPa3BUTHE OMOJIOTMUECKUX IIPOIIECCOB U UX
MOCIIEACTBHS B aHATOTHYHBIX UM CXOJHBIX CUTYaIUsAX, a TAK)KE BBIBUTATH MPEIIOI0KEHUS 00
WX Pa3BUTHU B HOBBIX YCIOBHUSX M KOHTEKCTaX.

Padora ¢ nundopmanmeii:

* TNPHUMEHSATHh pPA3NIUYHBIE METOAbl, HMHCTPYMEHTHI U 3alpoCchl NpU TIOMCKE U OTOOpe
Oouosornueckoil MHGOPMAIIMU WIN JAHHBIX M3 UCTOYHUKOB C YUETOM MPEUIOKEHHOU YyueOHOM
OMOJIOTHYECKOM 3a1a4H;

* BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH OUOJIOTHYECKYIO
MH(OPMAIIHIO Pa3TMYHBIX BUOB U (hOPM MpeacTaBIeHUS;

* HAXOJIUTh CXOJHBIC APTYMEHTHI (ITOATBEPKIAIOIINE UITH OMTPOBEPTAIOIINE OJTHY B Ty K€ HUJCHO,
BEPCHIO) B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

* CaMOCTOSITEIbHO BBIOMpaTh ONTHMaJbHYIO (GOpMy TMpelcTaBieHUs UHPOpMaUu U
WJUTIOCTPUPOBATH PEIIaeMble 33]]a4d HECIOXKHBIMU CXeMaMH, JUarpaMmMamu, UHON rpadukoil u
UX KOMOMHAITASIMU;

* OIICHHWBAaTh HAIEKHOCTh OHONOTHYECKOW HWHGPOpPMAIMU MO KPUTEPUSIM, TMPEIJIOKEHHBIM
YUIUTENIEeM WK CHOPMYITUPOBAHHBIM CAMOCTOSITEIHHO;

* 3(pPeKTUBHO 3aMTOMUHATH U CUCTEMaTU3UPOBATh HHPOPMAIIHUIO;

* OBJIAJETh CHCTEMOHl YyHUBEpPCAJbHBIX IIO3HABaTENbHBIX JAEWCTBUI  oOecreynBaer
c(hOpMHUPOBAHHOCTh KOTHUTHBHBIX HaBBIKOB 00y4aroIuXcsl.
YHuBepcajibHble KOMMYHUKATHBHbBIE J1eiiCTBUS



OO0wmenue:

* BOCHPHUHUMATh M (OPMYJIMPOBATH CYXKICHMsI, BbIpaXaTh 3MOLIMU B IPOLIECCE BBINOJIHEHUS
MPAKTUYECKHX M JaOOpaTOpHBIX PabOT; BeIpakaTh ceOst (CBOIO TOUYKY 3pEHHUS) B YCTHBIX U
IIMCBMEHHBIX TEKCTAX;

* pacno3HaBaTh HeBepOaJbHBIE CPEICTBA OOILIEHUS, IOHUMATh 3HAUEHUE COLIMAJIbHBIX 3HAKOB,
3HaTh W PACIO3HABATh MPEINOCHUIKA KOHQIMKTHBIX CUTyallMd U CMAr4aThb KOH(IUKTHI, BECTH
IIEPETOBOPBL;

* IIOHUMaTh HaMEpPEeHUs APYIHX, MPOSBIATH YBAKUTEIbHOE OTHOIIEHHWE K COOECETHHKY U B
KOPPEKTHOH Gopme (GOopMyITHPOBATH CBOU BO3PAKECHHUS;

* B XOJ€ Juajora W/MIM JUCKYyCCUM 3a/1aBaTh BOIIPOCHl IO CYILIECTBY OO0CYyXJIaeMoi
OMOJIOTMYECKOI TeMbI U BBICKA3bIBATh UJICH, HALIEJICHHBIC HA PEIIeHNE ONOIOTHYECKOH 3a/1a41 U
noJiiep>kaHue OaroxenaTeaIbHOCTH OOLICHNUS;

* CONOCTAaBJIATh CBOM CYXACHUS C CYXIACHUSIMM JPYI'MX YYaCTHMKOB JUAJOra, oOHapyKUBaTh
pa3ianyne U CXOACTBO MO3HULINN;

* MyOJINYHO MPECTABIATH PE3YIbTAThI BHITOJHEHHOTO OMOJIOTUYECKOTO OIBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHMSI, IPOCKTA);

* CaMOCTOSITETIbHO BHIOMpaTh (OpMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTAlud |
0CcOOEHHOCTEH ayJUTOPUU U B COOTBETCTBUU C HUM COCTABJISATh YCTHBIE U MMCbMEHHBIE TEKCTHI €
UCII0JIb30BAaHUEM WILIIOCTPATUBHBIX MAaTEPHUAJIOB.

CoBMecTHas1 1eSITeJIbHOCTD (COTPYAHUYECTBO):

* TIOHUMATh M UCIIOJIB30BaTh IMPEUMYIIECTBA KOMAHAHOH W WHIMBHIYaJbHOH pabOTHI HpH
pelIeHNH KOHKPETHOH 61osIornyeckoil mpo0ieMbl, 000CHOBBIBaTh HEOOXOJUMOCTb IPUMEHEHUS
IpYyNIoBBIX (GOpM B3aUMOICHCTBUS IPU PELICHNUH ITOCTABICHHOHN y4eOHOH 3a/1a4H;

* IPUHHMMATh LIE€JIb COBMECTHOW JEATEIbHOCTH, KOJUIEKTMBHO CTPOMTH JEHCTBUA IO €€
JOCTIDKEHHUIO: PacIlpelieNiaTh pOJIM, JOrOBapHBaThCS, OOCYXKJaTh TMPOLECC U pe3ybTar
COBMECTHOH paboTbhl; yMeTh 0000IIaTh MHEHUS HECKOJIBKHX JIIOJEeH, MPOSIBIATH TOTOBHOCTb
PYKOBOJUTH, BBIIOJHATH IOPYUYEHUS, IOJUUHATHCS;

* IUIAaHUPOBATh OPraHMU3ALUI0 COBMECTHOM paboThI, OMNpeNeNsiTh CBOK pojib (C y4éToMm
MPEANOYTEHU U BO3MOXKHOCTEHM BCEX YYACTHHUKOB B3aMMOJICUCTBHS), PACIPENCIITh 3aauu
MEXJy WI€HaMHU KOMaH[bl, y4aCTBOBAaTh B IPyNIOBBIX (opMmax paboTsl (00CyKAeHUs, 0OMEH
MHEHUSIMH, «MO3TOBbIE IITYPMbI» U UHbBIE);

* BBIIOJHATH CBOK YacTh pabOThl, JOCTUraThb KAdyeCTBEHHOTO pe3ysbTaTa [0 CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPOBATH CBOU JAEUCTBUS C APYTUMHU WIEHAMU KOMAaH/IbI;

* OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMIMHA MPOJYKT MO KPUTEPUSM, CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM yYaCTHUKaMU B3aUMOJICHCTBUS; CpaBHUBATh pPE3yJbTaThl C MCXOJAHOMN
3aaueil M BKJIAJ KaXJIOro 4WieHa KOMaHJIbl B JIOCTUXKEHHE DPE3yJbTaToB, pa3ieiiaTh chepy
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K MPEJOCTABICHHUIO OTYETA MIEpe]] TPYIIION;

* OBJAJIeTh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATHUBHbBIX AEHCTBUI, KOTOpas obecrieunBaeT
c(OPMHPOBAHHOCTh COLMATIBHBIX HAaBBIKOB U AMOIIMOHAILHOTO UHTEJIEKTa 00YyYatoLXCsl.
YHuBepcaibHbIe PeryJsaTHBHbIE 1eHCTBUA

Camoopranuzanusi:

* BBIABJIATH MNpOOJEMBbl [JIsl pEIHIeHHUs B JKU3HEHHBIX M YYEOHBIX CHUTyallUsX, HCIHOJb3Ys
OHOJIOrMYeCKHEe 3HAHUS;

* OPMEHTHUPOBATHCA B PA3MUYHBIX MOJIXOAAX MPUHATHS PEUICHUN (MHIUBUAyabHOE, MPUHSATHE
pelleHus B rpynie, NpUHITHE PellieHui TpynIo);

* CaMOCTOSITEIbHO COCTABJIATH AITOPUTM pPELICHUs 3aJaud (MM €ro 4acTh), BHIOMPATh CIIOCO0
peuieHrs y4eOHOI OHOJOrMYecKkol 3aladu ¢ y4€TOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>XHOCTEH, apryMEHTHPOBATh NPEJIaracMble BApUaHThl PEILICHUI;

* COCTaBJATh IUIAaH JeHCTBUH (IUIaH peaju3aldyd HaMEYeHHOIo alfOpUTMa pelIeHus),
KOPPEKTHPOBATh MPEATIOKEHHBIH AJITOPUTM C YYETOM IMOJTyUEHHsI HOBBIX OMOJIOTUYECKUX 3HAHHUH
00 u3y4aeMoM OHOJIOTMYECKOM OOBEKTE;



* JIeJ1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CamMokoHTpOJIBb (peduiexkcus):

* BJIAJIETh CIIOCOOAMH CAaMOKOHTPOJISL, CAMOMOTHUBALIMU U pEQIICKCUY;

* 1aBaTh a/ICKBaTHYIO OLICHKY CUTYalluu U IpejiaraTh miaH e€ N3MEHEHMUS;

* YUUTHIBaTh KOHTEKCT W MPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IpPU PEUICHUU
y4e0HOW OMOJOTMYECKON 3aJauu, aJanTHPOBATh PEIICHWE K MEHSIOIUMCS OOCTOATEIhCTBAM;
* OOBACHATH MPUYUHBI JOCTHKEHUS (HEAOCTH)KEHHUSA) Pe3yJbTaTOB JAEATEIbHOCTH, /1aBaTh
OLIEHKY NPUOOPETEHHOMY OIBITY, YMETh HAaXOAWTh MO3UTHUBHOE B MPOMU3OLICANICH CHTyallWu;
* BHOCHUTb KOPPEKTUBBI B I€ATEIHLHOCTh HA OCHOBE HOBBIX O0OCTOSITENILCTB, U3MEHUBIINXCS
CUTYyallUii, YCTAHOBJICHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

* OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHUSIM.

IMOLUMOHAIbHBII HHTEJIEKT:

* pa3nuy4aTh, Ha3bIBATh U YIPABISATH COOCTBEHHBIMU SMOIUSMU U OMOLUSMU JIPYTHX;

* BBIIBJISATH M aHAIU3UPOBATH IPUUMHBI SMOLIUH;

¢ CTaBUTH C6651 Ha MCECTO Apyroro 4YcCJIOBC€Ka, MOHHMATb MOTHUBBI W HAMCPCHUA IOPYIoOro,
* peryJaupoBaTh CIIOCOO BHIPAKEHUS IMOIIHIA.

IIpunsiTue cedst U APyrux:

* OCO3HAHHO OTHOCHUTHCS K IPYTOMY YE€JIOBEKY, €r0 MHEHHUIO;

* IPU3HABATH CBOE MPABO HA OMIMOKY U TaKOE K€ MPaBo JIPyroro;

* OTKPBITOCTH cebe U ApyruM; 6 OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;
* OBJIAJETh CHUCTEMOM yHHUBEPCAJIbHBIX YYEOHBIX PETYJATUBHBIX JEHCTBHUM, KOTOpas
obOecnieunBaeT (OPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA MO3UIHUS
JII/I‘-IHOCTI/I), U JKHU3HCHHBIX HABBIKOB JIMYHOCTHU (ynpaBHeHI/Iﬂ CO6OI\/JI, CaMOUCLIMITIIINHEI,
YCTOHYHMBOTO MOBEACHNUS).

JIM4HOCTHBIE pe3yabTaThl

IIaTpuoTnyeckoe BocIUTAHUE:

* IOHMMAaHUE [IEHHOCTH OMOJIOTHYECKON HAyKH, €€ POJIM B Pa3BUTHUU YEJIIOBEUECKOI0 OOIIECTBa,
OTHOIICHWEe K OWOJIOTMM KaK BaXHOHW  COCTABJISIONICH  KyJIbTYphl, TOPJAOCTH  3a
BKJIaJ] POCCHUHCKMX U COBETCKMX YUYEHBIX B pa3BUTHE MHUPOBOH OHOJOTMYECKONW HAYKH.
I'paxnanckoe Bocnutanue:

* TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOW IESATEIHHOCTH TMPH BHIOJHEHUH OWOJIOTHYECKUX
OMBITOB, 3KCHEPUMEHTOB, HCCIEAOBAaHUN M MPOEKTOB, CTPEMIICHHE K B3aMMONOHHUMAHUIO U
B3aMMOITOMOIIIH.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTb OLIEHMBATh CBOE MOBEACHUE U MOCTYIIKH, a TAK)KE MOBEJECHUE U MOCTYINKHU JIPYTUX
J'IIO]:[GI\/JI C MO3WIUN HPABCTBCHHBLIX HOPM W HOPM 3KOJOTHYCCKOIro ImpaBa C y‘-IéTOM OCO3HaHUuA
MOCJIE/ICTBUI MOCTYIIKOB.

JcTeTHYecKoe BOCIIUTAHHNE:

¢ IIOHUMAaHUEC SMOIUHUOHAJIIBHOI'O BOSHGfICTBI/ISI npupoabl " e€ OEHHOCTH. HGHHOCTI/I HAay4HOT'O
MO3HAHUS:

®* OpHUCHTalud B ACATCIIBHOCTH Ha COBPEMCHHYIO CHCTCMY OMOJIOTMYECKUX HAay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aUMOCBSI3SIX UEIOBEKa C
MPUPOIHOMN U COIMATILHON CPENOi;

* pa3BUTHE HAy4yHOW IOO03HATENBHOCTH, WHTEpeca K OWOJOrMYecKoil Hayke U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

* OBJIaJICHUE OCHOBHBIMU HaBbIKAMHU UCCIIEI0BATENbCKOMN e TEIIbHOCTH.

®opMHupoOBaHHE KYJbTYPhI 310POBbS:

¢ OCO3HAHUC LNEHHOCTHU XU3HU, OTBETCTBCHHOC OTHOIICHHUE K CBOEMY 3JI0POBBIO M YCTAHOBKA HaA
3M0pOBBIM  00pa3 KHW3HU (30pPOBOE TMUTAaHUE, COOMIOJEHUE TUTHEHUYECKUX IMPaBUII,
cOamaHCUPOBAaHHBINA PEKUM 3aHATUHN U OTAbIXA, PETyJIsipHas pU3nyecKasi akTUBHOCTD);

* OCO3HaHWE TIOCIEJACTBUI W HENPUSATHE BPEIHBIX NPUBBIYEK (YMOTpeOICHHE AalKOTroJs,
HapKOTHUKOB, KypeHHE) U UHBIX (opM Bpeda uist PU3NYECKOro U ICUXUYECKOTO 310POBbS;



* coOmrofieHre mpaBusl 0€30MacCHOCTH, B TOM YHCIIE€ HAaBBIKU OE30MACHOTO MOBEICHUS B
MIPUPOIHOM CPEJE;

* YMEHHE OCO3HaBaTh SMOILIMOHAIBHOE COCTOSIHHE CBOE U APYTUX JIOJEH, YMETh YIpPaBIATh
COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSIHHEM;

* copMHUPOBAHHOCTH HaBbIKa pedIeKcHH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOro

e IpaBa JApyroro 4eaoBeKa.

TpynoBoe BocniuTanue:

* AKTUBHOE y4YacTHE B pEIICHUHU MPAKTHUYECKUX 3aj]ad (B paMKax CEeMbH, LIKOJIbI, TOpoJa, Kpas)
OMOJIOTMYECKOH W DKOJIOTUYECKOW HAMPABICHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3YUYCHHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHUEH.

JKOJIOTHYECKOe BOCIIUTAHHE:

* OpUEHTalUsi Ha TNPUMEHEHHE OWOJOTMYECKMX 3HAHUW /I pelieHus 3agad B 00JacTH
OKPY’KaIOIIeH Cpe/bl, MIAHUPOBAHUSA TMOCTYNKOB M OIEHKM HX BO3MOXHBIX IOCJIEICTBUI
JUISL OKPY KaIOLIeH cpeibl;

* TIOBBIIICHHE YPOBHS JKOJOTUYECKOW KYJbTYyphl, OCO3HAHUE TJIOOATBLHOTO XapakTepa
9KOJIOTHUECKUX MPOOJIeM U MyTel MX pelIeHHs; aKTUBHOE HENpUsTHE NEHCTBUM, MPUHOCAIINX
BpEIl OKPYKAKOUIEH Cpeae;

* TOTOBHOCTh K YYacTHIO B MPAKTHUUECKOW ACSATEIHPHOCTH 3KOJOTHYECKON HaIpaBICHHOCTH.
Ananranusi 00y9Jaronierocs K i3MEHSIOIIMMCS YCIOBUSIM COIIMATILHOM U TIPUPOTHOM CPEJIbI:

* OCBOCHHME 00YYAIOIIUMHUCS COIIMAIIBHOTO OMBITa, HOPM U MPaBUJI OOIIECTBEHHOTO MOBEICHUS B
rpynmnax v cooOIecTBax MpU BBHITOJIHEHUH OMOJOTHYECKHUX 3aay, MPOEKTOB W UCCIETOBAHHM,
OTKPBITOCTH OTIBITY M 3HAHUSM JIPYTHUX;

* OCO3HaHHE He0oOXO0IUMOCTH B (OPMHUPOBAHHHM HOBBIX OHMOJOTHMYECKMX 3HAHUM, yMEHHE
(bopMyJIHPOBATh UCH, TIOHATHUS, TUTIOTE3BI O OMOJIOTUYSCKUX O0BEKTaX U SBICHUSX, OCO3HAHUE
nepuuTa COOCTBEHHBIX OMOJOTUYECKUX 3HAHUH, INTAHUPOBAHUE CBOETO Pa3BUTHS;

* YMEHHE OIEpUPOBATh OCHOBHBIMH TMOHSATHSMH, TEPMUHAMU MU TPEJCTABICHUAMH B 00JIaCTH
KOHIEMIUN YCTOWYUBOTO PA3BUTHUS;

* YMEHHE aHAJU3MPOBATh W BBISBIATH B3aWMOCBSI3U TPHUPOJBI, OOIIECTBA U SKOHOMUKH;
OLICHUBAHUE CBOMX JACHCTBUHN C YU4ETOM BIIMSHHUS HAa OKPYXKAIOIIYIO CPENy, JOCTHXKEHHMS Lienen
Y TIPEOJIOJICHUS BEI30BOB M BOZMOYKHBIX TJI00ATBHBIX TTOCIIEICTBUI;

* OCO3HAHHE CTPECCOBOM CUTYyalluH, OLICHUBAHUE MTPOUCXOASAIMINX U3MEHEHUN U UX MOCIEICTBUH;
OLICHUBAHHUE CHUTYallMM CTpecca, KOPPEKTUPOBAHUE IPUHUMAEMBIX PEIICHWM U JICHCTBUN;
* YBOXHUTEJIbHOE OTHOLIEHUE K TOYKE 3PEHUS APYTroro YeIOBeKa, €ro MHEHUIO, MUPOBO33PEHUIO.

CoaeprxaHue 3JIEKTHBHOI0 Kypca
B o6pazoBarenbHOI TporpaMMe NpeACTaBICHbI CIEIYIONINE Pa3/iesbl:

1. Knetka.

2. Pa3MHOXXEHHE U pa3BUTHE OPTraHU3MOB.
3. OCHOBBI T€EHETUKH U CEJIEKIIUH.

4. Bun

5. DKoCHCTEMBI

JlaHHbI€ pa3zessl BEIOpaHbl ¢ yu€TOM Hauboee MHUPOKUX BO3MOXKHOCTEN MO MPUMEHEHHIO
ob0opynoBanus nenrpa «Touka Pocra» kak /g mpoBeneHHUs J1abOpaTOpHBIX padoT, Tak U AJs
JIEMOHCTPAIIMOHHOTO JKcrepuMeHTa. Kpome Toro, mnepedyucieHHble pasfensl  001aaaioT
HanOOJILIINM IMOTCHIUAJIOM JIsd OpraHHU3allun HpOGKTHOfI n HCCH@HOB&TGHBCKOﬁ JACATCIIbHOCTH
oOyuyaromuxcsa. buonornyeckoe HaOmOJeHME M AIKCIEPUMEHT MpOBOAATCS B  (dopme
Ja00paTOPHBIX padOT U IEMOHCTPAITHHA.



TeMaTHyeckoe VIAHUPOBAHME YJIEKTUBHOI0 Kypca 34 yaca, 1 yac B HejeJI1o.

10-11 kuacc.
Ne | HammenoBanu | Copeprkanue Lleneras Kon- OcHOBHBIE  BHABI  JEATEIBHOCTH Hcnonb3oBanue
/T | € pa3elioB U YCTaHOBKA BO oOy4JaroImumxcst 00opyn0BaHus
TEM ypoKa 4acoB
BBeaenue 2 yaca
1-2 | Metoab! Ypok Ne 1 @opMHUpPOBaHNE HABBIKOB 2 BrlaBHKE€HHE TUIIOTE3BI, U3MEPEHHE JaTtuuk kucnopona
ouonornyecku | «IIpakTrueckoe IIPAKTUYECKOT O KOHLEHTPALUU KUCJIOPOAa BO
X MIPUMEHEHHE OOIIEHAYYHbIX | UCIOJIb30BaHUS BJIBIXa€MOM, BBIIBIXa€MOM BO3/1yX€
UCCIIEIOBaHUI | METOJIOB B Hay4YHBIX METOJI0B
OMOJIOTUYECKUX HCCIIEIOBaHUS
HCCIIEIOBAaHUSX)
Pa3pea 1. Kiierka 12 yacos
3 benku JlaGoparopHnas BrersicHuts ycnoBus | OnpenensoT aKTUBHOCTh JaTunk ontu4eckomn
paborta Ne 1 AKTUBHOCTH (PEPMEHTOB MIEPOKCUIA3bI CIIOHBL, U3MEPSIIOT IUIOTHOCTH
«M3yuenune ONTUYECKYIO INIOTHOCTh
(bepMeHTaTUBHON pacTBOpoM
AKTUBHOCTH CIIFOHBD»
4-5 | HykneunoBsle | JlaGoparopHas ITomyuuts 2 IIpurorosnenue romoreHara Hatuuk pH
KHCJIOTBI pabota Ne 2 pernapar o0pa3ia, 00paboTKa IeTepreHTamMH,
«Bp1enenne n OUYMIICHHON OCaXXJCHUE HYKIICOIIPOTEHUIOB,
ounctka JJHK JHK ounctka JJHK
W3 KJIETOK paCTEHUI»
6 Opranemisl JIaGopaTtopHas Habmtonate mina3monus u 1 ITpurorosneHre MUKpoIIpenapara, Muxkpockorn, Habop
JUIS
KIIETKU pabota Ne 3 JIETIa3MOJIN3 B KJIETKE 00paboTKa peakTuBaMHu, paboTa ¢ penapyupoBaHus
«lIlmazmonns u MHUKPOCKOIIOM
JIeTJIa3MOJIH3 B
PaCTUTENBHOMN KIETKE»
7-8 | dorocuHTE3 VYpoxk Ne 2 «I"a3zoBbie Jloka3aTh BEIJCIICHHUE 2 Hab6mronarot neMoHCcTpamoOHHBIH JlaTunku
s dexTs! poTocuHTE3A KHUCJIOPO/Ia ¥ TIOTJIOIIEHUE OIIBIT, 3aPHUCOBBIBAIOT KHUCJIOPO
YTJIIEKUCIIOrO ra3a npu CXEMY YCTaHOBKH, PUKCUPYIOT X0 U na, pH
¢dorocunTese pE3yJIbTAThl OMBITA




9 dorocuHTe3 JIaGopaTtopHas BrrsaButs niponece CoOuparoT ycTaHOBKY JJIst Jaruuku
pabota Ne 4 (buKcauu yriekuciaoro OIIBITA, U3MEPSIOT TOKA3aTEIN KHCJIOpOJa,
«Ormpenenenue ra3a BOJAHbBIM PaCTEHHUEM cpenbl, GUKCUPYIOT ¥ aHaTM3upyoT | pH
MHTEHCUBHOCTH o casury pH pe3yJIbTaThl
mporecca pukcarun
YTJIEKUCIIOrO ra3a KjaeTKaMu
BOJOPOCIH XJIOPELIbI»
10 | Ctpoenue n JlaGoparopHas Jloka3aTb 3aBUCUMOCTD ['oToBAT npenapatsl, U3MEPSIOT Jatuuk
byHKIIT pabora Ne 5 Typropa oT UHTEHCUBHOCTHU 00BEKTHI, paboTaIOT C TATYUKOM, 3JIEKTPOIIPOBOIUMOCTH,
Hapy>KHOI «BnusHue ocmoca Ha OCMOTHYECKHX IPOLIECCOB 00pabaThIBaIOT Pe3yJIbTaThl OIbITA JMHEeKa
KJIETO4YHOM TypropHO€ COCTOSIHUE
MeMOpaHbI KIICTOK»
11 | Crpoenue u JIaGopaTtopHas BBIACHUTB POJIB KYTHUKYJIBI CoOupatot Jatuuk
GbyHKIUT pabota Ne 6 U IpoOKH B 3aIIUTE OT YCTaHOBKY ISl BIIXHOCTHU
HapyKHOH «CpaBHeHHe HCIIapEHUsI BOJBI C omnbITa, paboTa- BO3/yXa
KJIETOYHOM i dy3nonHOI MIOBEPXHOCTU KOPHEH U IOT C IaTYUKOM,
MeMOpaHbI CIIOCOOHOCTH KJICTOYHOMN KITyOHe o0OpabarbIBatoT
MeMOpaHbl ¥ KIIETOYHOU pe3yJIbTaThl
000JI0YKU» omnbITa
12 | Dueprernueck | JlabopaTopHas Jloka3aTh yriaeKuciaoro CobuparoT ycTaHOBKY, paboTaroT ¢ JlaTuuk TeMiieparypsl,
uit o0OMeH pabota Ne 7 ra3a v TeIJIOThI IPU JaTYuKaMH, 00padaThIBAlOT pH
B KJIETKE «Bplenenne yriekuciaoro | COUpTOBOM OpOXKEHUH pe3yJIbTaThl OMbITA
rasa v TerIoThl
JPOKKEBBIMH KIIETKAMHU
IpU OPOKEHUI»
13 | Muro3 JIaGopaTtopHas Onwucath U3MEHEHUS [TpuroraBnuBarOT BpeMEHHbIE Muxkpockor, Habop
pabora Ne 8 XpOMOCOMHOTO arapara MUKpOIpEnaparhl, U3y4aroT UX MUKpPOIpEnapaToB, Ha-
«IloBeneHre XpOMOCOM IIpU | TIPU MUTO3€ [10JT MUKPOCKOTIOM, 00pabaThIBaIOT 60p s
MUTOTUYECKOM JIEJICHUU B pe3yJbTaThl HaOMI0AeHNU] IpenaprupoBaHus
KJICTKaX pacTeHUN»
14 | Meiio3 JlaGoparopHas Onucarb U3MEHEHUs [IpuroraBarBarOT BpEMEHHbIE Muxkpockor, Habop
pabota Ne 9 XPOMOCOMHOTO arrapara MUKpOTpEenaparhl, U3y4aroT UX MUKPOIIPETIapaToB,
«IloBenenne npu 0] MUKPOCKOTIOM, 00pabaThIBAIOT Habop A




XpPOMOCOM MpHU
MEHOTHYECKOM
JICIICHUHU B

KJIETKaX paCTCHUI»

Meno3e

pe3yNbTaThl HAOMrOACHU I

npenapupoOBaHUs

Pa3znea 2. Pa3mHokeHUe ¥ pa3BUTHE Opranu3ma 4 yaya

15- | Ognokneroun | JlabopaTopHas BreraBuTh cxoncrsa u 2 IIpuroraBiuBarOT BpEMEHHBIE Muxpockor, Habop
16 | pre opranusmer | pabora Ne 10 pas3nuums KJIETOK MHUKpPOIIPENapaTsl, U3y4aroT UX MHKpOIIpEnapaToB
«CpaBHUTENBHAS OJTHOKJIETOYHBIX 110]T MUKPOCKOTIOM, 00pabaThIBAIOT

XapaKTEPUCTHUKA OpraHu3MoB pe3yabTaThl HAOIOACHUI
OJTHOKJIETOYHBIX
OPTaHU3MOB»
17- | Xu3nenusre JIaGopaTopHas W3yunth pazButue 2 M3y4aroT nog MUKpOCKOIIOM Muxkpockor, Habop
18 | mmkibl pabora Ne 11 ciopo¢uTa u rameTopuTa IIOCTOSIHHBIE MUKPOIIPENapaThl, MUKpPOIIPENapaToB
pacTeHui «Oco0eHHOCTH pa3BUTHS CIIOPOBBIX paboTaroT ¢ N300paKEHUSIMH,
MaOPOTHUKOBUHBIX) pacTeHuit 00pabaThIBAIOT pe3yJIbTaThl
HaOII0ICHUI
Pazgen 3. OCHOBBI FeHEeTHKH M CeJIeKIHH 6 4acoB
19- | XpoMocoMsr. JIaGopaTtopHas N3yunth 0coGeHHOCTH 2 [TpuroraBnuBarOT BpeMEHHbIE Muxkpockor, Habop ISt
20 | Crpoenue pabota Ne 12 BHEIIHETO CTPOCHUS MUKpOIIpEnaparhl, U3y4aroT UX IIpenaprupoBaHus
XpOMOCOM «Buemnee cTpoeHue MOJUTEHHBIX XPOMOCOM B 10]T MUKPOCKOTIOM, 00pabaThIBAIOT
MOJTUTEHHBIX XPOMOCOM CBSI3U C TPAHCKPHITITUOHHON pe3yabTaThl HAOIIOACHUI
KOMapOB-3BOHIIOBY aKTHUBHOCTBIO
21- | I'eneruka JlaGoparopHas Onpenenutsb 2 N3y4aroT nog MUKpOCKOIIOM Muxkpockor, Habop AJs
22 | genoBeka pabota Ne 13 MI0JIOBOM MOCTOSTHHbIE MUKPOTIpETapaTsbl, penaprupoBaHUs
«Ormpenenenue XpOMaTHH B paboTaroT ¢ U300pakeHUsIMH,
MI0JIOBOT'O XpPOMAaTHHA B KJIETKaX 3/10pOBOI0 00pabaThIBAIOT pe3yIbTaThI
KJIETKaX OyKBaJIbHOTO qej0BeKa HAOJIIOICHUNI
STUTEIHS YETIOBEKA»
23- | 3akonomepHoc | JlaGoparopHas Hayuutbes pacnio3HaBath 2 W3y4aroT noj MUKpOCKOIIOM Muxkpockor, Habop
24 | ™ pabora Ne 14 (beHoTUIIYECKHE ITOCTOSIHHBIE MUKPOIPEIaparsl, MHUKpOIpPENapaToB
HacieqoBanus | «OmnpeneneHne reHoTHIa MIPU3HAKH Ha HATYPAJIbHBIX paboTaroT ¢ N300paKEHUSIMH,

IIJIOIOBOM MYILKH
JPO30(HITBI TIO

Mpernaparax u onpeaeisiTh
BO3MOYHBIE TEHOTHIIbI

00pabaThIBatOT pe3yJbTaThl
HaOIrIOIeHU




benoTHITY»

OpraHu3Ma 1o €ro
(dhenoTumy

Pa3znen 4. Bua 4 yaca

25- | smenuuBocth | JlaboparopHas OnBITHBIM IyTEM BBISIBUTH | 2 Pabora c G1aHKamMu, BBINIOJTHEHHE bnank y4era ckopoctu
26 | mpUPOIHBIX pabota Ne 15 HOpPMY peakLiy IpU3HaKa JIeIICTBUI Ha BpeMs, pacyeThl Ha IIPOU3BOJILHOM
MOTYJIALUN «OrnpeneneHue HOPMBI KaJIbKYJISITOpE peaxiuu, CeKyHI0Mep
peaKIy npru3HaKa
Ha IpUMepe CKOPOCTU
MIPOU3BOJILHBIX JIBUKCHUN
27- | T'enernueckas | JlaboparopHas Paccuurate yactory 2 Pabota c 6;1ankamu, onMcaHnue bnank yuéra
28 | crpykTypa pabora Ne 16 BCTPEYAEMOCTH aJlIeseH u (hEeHOTHUTIOB, PACUETHI (EHOTUITIYECKUX
MO JISLIAN «Pacuet yacToThl TeHOTHUIIOB MOMYJISAUU Ha KaJIbKYJIATOpE MIPU3HAKOB,
BCTPEYAEMOCTH aJlIeIIeh KaJIBKYJISITOP
Y TEHOTHUIIOB B ITOITYJISIIHI)
Pa3zaen 6. IxocucreMbl 6 HacoB
29 | Dkonoruyecku | Ypok Ne 3 Jloka3zaTh 3aKOH COBMECTHO | 1 Habmroarot 1eMOHCTpaOHHBIH JlaTuuku KUCIopoaa,
e (axTopsl «OrnpeneneHue CUIIbI neicTBus GaKTOpOB OTIBIT, 3aPHCOBBIBAIOT CXEMY pH, X5opua-uoHoB,
BO3/ICHCTBUS YCTaHOBKH, (PUKCUPYIOT X0/ U OCBEILIEHHOCTH,
HKOJIOTHYECKUX (DaKTOPOB» pe3yIbTaThI OMBITA TeMIIepaTyphl,
OTHOCUTEJILHOMN
BIIAXHOCTH
30 | 3akonomepnoc | Ypok Ne 4 Jloka3ath 3aKOH COBMECTHO | 1 HaGnronaroT 1eMOHCTpaliMOHHBII JlaTuyuku TeMIieparypsl,
TH JCUCTBHS «BnusiHue coueranus neicTBUs GaKTOpPOB OTIBIT, 3aPHCOBBIBAIOT CXEMY pH, kuciopona,
OKOJIOTMYECKH | DKOJOTHYECKUX YCTaHOBKH, (PUKCHUPYIOT OCBEILEHHOCTH
X (hakTopoB ¢dakTopoB Ha XOJI ¥ pe3yJIbTaThl OIbITA
MHTEHCUBHOCTh
(orocuHTE3a»
31 | Dxonornuecku | JlabopaTopHas BoisiButh (hrznueckuit 1 CobuparoT ycTaHOBKY, paboTaroT ¢ JlaTuuk Temrneparypsl
€ 3aKOHBI pabota Ne 17 MEXaHH3M IpaBuia AJUIeHa JaT4uKamu, 00pabaThIBAIOT
W TIpaBHJIa «JlokazaTenbcTBO pe3yIbTaThI OTBITA
(bu3nyecKoro MexaHu3ma
npaBmia AJieHa
32 | Oxonoruuecku | JlabopaTopHas BorsButh puznueckuii 1 CoOuparoT ycTaHOBKY, pabOTaloT ¢ JlaTuuk Temreparypbl




€ 3aKOHBI paborta Ne 18 MEXaHU3M IpaBuiia AjjieHa JTaTIuKaMu, 00pabaThIBalOT
U MpaBuiia «/lokazarenbcTBO pe3yIbTaThl OMbITA
(bu3nIeCcKOro MeXaHU3Ma
npaswia beprmanay
33 | Arposkocucre | JlabopaTopHas Onpenenutsb CoOuparoT yCcTaHOBKY, pabOTaloT ¢ JlaTuuk HUTPAT-MOHOB
MBI pabora Ne 19 coJIepKaHue JlaTYMKaMH, 00padaThIBAIOT
«O11eHKa cofepKaHus HUTPATOB B Pe3yJIbTaThI OTBITA
HUTPATOB B PACTCHUIX)» MPOAYKTaX
MUTaHUS
34 | I'moGanbHbIC Ypok Ne 5 Jlokasath CBsI3b Ha6nronarot 1eMoHCTpamOHHBIH Temmnepatypsl,
skosoruueckue | «IlapHUKOBBIT MapHUKOBOTO A (eKTa ¢ OTIBIT, 3aPUCOBBIBAIOT CXEMY OTHOCHUTEITLHOU
IPOOJIEMBI 3¢ dexT u rnodabHOE 1002 IbHBIM TOTETUICHUEM YCTaHOBKH, (PUKCUPYIOT BJIQKHOCTHU
MTOTCTUICHUE) XOJI M PEe3yJIbTaThI OIbITA BO3lyXa,
KHCJIOPO/a,
pH
HUTOI'O: 34 yaua.
IlepeyeHb TeM yueOHO-HCCI€I0BATENbCKOM H IPOEKTHOM 1eATeJIbHOCTH IIKOJIbHUKOB.
1. Ouenka kayecTBa BO3AYIIHOM Cpe/ibl B yUeOHBIX KAOMHETaX IIKOJIBIL.
2. OueHka Ka4ecTBa BO3YIITHOW CpeJbl TPH COJIeP>KaHUU )KMUBOTHBIX B 3aKPHITOM TTOMEIICHUH.
3. Onenka kayecTBa BO3AYITHON Cpe/Ibl B KJIETKaX KPOJIbYaTHUKA MPH OTKPBITOM U 3aKPBITOM COJIEPKAHUH KHUBOTHBIX.
4. OnpeneneHne HEOOXOUMOCTH MOJTHBA CENbCKOXO03SCTBEHHBIX PACTEHHIA.
5. OnpeneneHne TUIOA0POIHS TOYBBI B TUTHOM IPUYCaTeOHOM XO3SHCTBE.
6. ®eHoorus ¢ JaTYNKaMU MpeAcKa3aHnue TPUOHBIX CIIOEB, YPOXKAEB TUKOPOCOB.
7. OnpeneneHne KauecTBa BO3YITHOW CPE/Ibl B TAPHUKAX U TETUTUTAX.
8. Onpenenenre yclIoBUi XpaHEHHsI MTUIIEBBIX MPOTYKTOB B €CTECTBEHHO-TMPOXJIAIHBIX TOMEIIEHUX (TIOAMON, TOrped, ISAHHUK).

9. 3aBUCHUMOCTh KaueCcTBa BO3AYIIHON Cpebl XKHJIBIX MIOMEIEHUH OT pexXrMa IPOBETPUBAHUS U BIaXHOH yOOpKH.

10. CkopocTh OpUH MJI0/10B U KOPHEIJIOI0B MPU HECOOTIOCHUH YCIOBUN XpaHEHMUS.
11. Onpenenenue pH oprannyecknx yao0peHuil (HaBo3, TyaHO) pa3HBbIX CPOKOB PA3JIOKCHHSI.

12. Co3ganue CUCTEMBI JOMAILIHETO MOHUTOPUHIAa KAYECTBA COJAEPKAHUS CEIbCKOX03SIMICTBEHHBIX KUBOTHBIX B JIITX.
13. Co3nianue 10CTyIHOM cUCTeMbl MOHUTOPHHTA I10A0poaus noussl B JIITX/ pepmepckom xo3siicTse.

14. Cpok nopuu cBekecoOpaHHbIX, MBITBIX U IPOTEPTHIX SOJIOK.
15. Pa3orpeBanue ceMsH, OBOILEH U PPyKTOB IPU XpaHEHUH




IlepeyeHb 1OCTYNHBIX HCTOYHUKOB HH(pOPMALIMH

B pa3acie nmpeacTaBI€H CIIMCOK KHUI' U CChbUIOK Ha CaﬁTBI, B KOTOPbIX boiee HOI[pO6HO OCBALICHBI Pa3JIMYHBIC aCIICKTHI paCcCMAaTpUBACMBIX

BOIPOCOB. VX MOXKHO PEKOMEHI0BaTh KaK yUUTEINI0, TaK U 00y4aeMbIM, IPOSIBUBIIMX UHTEPEC K U3y4aeMOil TeME.
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