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HHOACHUTEJIBHAA 3AIIMCKA
HopmaTuBHas 6a3a

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obOpazoBanuu B
Poccuiickoit deneparun» (¢ u3M. u 1o1., Berynui B cuity ¢ 01.09.2020).

2. Tlacmopt HammoHasipHOTO mpoekra «OOpazoBaHue» (yTBepkaA€H npesuamymom CoBeTa mpu
IIpesunenre P® 1mo crpaTrerndyeckoMy pasBUTHIO M HALMOHAJIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16).

3. TocymapctBennas mporpamma Poccmiickoii ®Deneparmuu  «Pa3Butue  00Opa3oBaHH
(VtBepxnena [loctanoBnenuem [paButensctBa PO ot 26.12.2017 N 1642 (pexn. ot 22.02.2021)
«O0 yTBepXKICHUH TrocyaapcTBeHHOM mporpamMmbl Poccuiickoit ®enepanuu  «Pa3Butue
00pa3zoBaHU.

4. Ilpodeccuonanpupiii cranpapt «llemaror (memarorunyeckasi JESTENbHOCTb B JOILIKOJBHOM,
HavyaJIbHOM 00IIIeM, OCHOBHOM 00II1eM, cpeHeM 00I1ieM 00pa3oBaHuu), (BOCIIUTATEINb, YIUTEIb )
(pen. ot 16.06.2019 r.) (ITpuka3 MunucrepcTBa Tpyaa u coranbHOM 3amuThl PO ot 18 okTsa0pst
2013 r. Ne 544H, ¢ n3meHeHusIMH, BHECEHHBIMM ITPUKa30M MHHHCTEpCTBA TpyAa U con3amuTsl PO
ot 25 nexadpst 2014 r. Ne 11151 m ot 5 aBrycra 2016 1. Ne 4221) 5. IIpodeccrHoHaNbHBINA CTaHAAPT
«[lemaror ngomosHUTENBHOTO 00pa3zoBaHus nerei u B3pocabix» (IIpukaz3 MunucrepcTBa Tpyna u
couuanbHOi 3amuThl PO o1 5 Mas 2018 r. N 298 «O6 yTrBepkaeHHH NPoQeccrOHATbHOTO
crannapra «llenaror JOMOJHUTENIBHOTO OOPAa30BaHUS IETEH U B3POCIBIX»).

6. denepanbHBIA TOCYAapCTBEHHBIM  0Opa30oBaTElIbHBIM  CTAaHAAPT OCHOBHOTO  OOIIEro
oOpazoBanust (YTBepka€H mnpukazoM MwuHucTepcTBa o00pa3oBaHMs W Hayku Poccuiickoi
®enepanun ot 17 nexadpst 2010 r. N 1897) (pen. 21.12.2020)

7. @enepanbHBI  TOCYIAPCTBEHHBIH  OOpa30BaTENbHBIA  CTAaHAAPT  CPEAHEro  OOIIero
oOpazoBanust (YTBepka€H mpukazoM MuHHCTEpCTBa 00Opa3oBaHWs W Haykd Poccuiickoi
®enepanun ot 17 mas 2012 r. N 413) (pen.11.12.2020)

8. Metonuyeckre peKOMEHIAIUH [0 CO3JaHHI0 U (YHKIIMOHUPOBAHUIO JETCKUX TEXHOIAPKOB
«KBantopuym» Ha 0aze oOmieoOpa3oBaTenbHbIX OpraHu3anuil (YTBEpKICHBI PACIOPSIKEHUEM
MunuctepcTBa npocsernieHus: Poccuiickoii @enepanuu ot 12 ssuBaps 2021 r. Ne P-4,

OcHarmienre 001€00pa30BaTENbHBIX IIKOJI COBPEMEHHBIM aHAJOrOBBIM U  HU(POBBIM
000pyIOBaHHEM SBIISIETCS MaTepHalbHOU 0a30i peanu3anuu (eaepanbHbIX TOCYAAPCTBEHHBIX
00pa30BaTEIIbHBIX CTAHAAPTOB. DTO OTKPHIBAET HOBBIC BO3MOKHOCTH B YPOUHOI M BHEYPOUHOI,
BHEKJIACCHOM  JEATCIIbHOCTH W SIBISIETCS  HEOTHEMJIEMBIM  YCIIOBHEM  (DOpPMHUpPOBaHHS
BBICOKOTEXHOJIOTHYHOM CPEIbI IIKOJIbI, 6€3 KOTOPO# CI0XKHO IPEACTaBUTh HE TOJIBKO MPO(UIBHOE
oOydueHre, HO ¥ COBPEMEHHBIH 00pa3oBaTebHBIN Mpoliecc B IenoM McCrmoib30BaHue y4eOHOTO
000pyIOBaHUS CTAHOBUTCS CPEICTBOM O0ECIICUEHH I TOTO B3aUMO/ICHCTBHSI.

B oCcHOBY Kypca BHEYPOUHOU JEATEILHOCTH 3aJI05KEHO IPUMEHEHHE MU(PPOBBIX JIabopaTopuit
HOBOTO moKojieHus: 1eHTpa «Touku Pocray, KOTOpbIE MO3BOJAT JOOUTHCS BBICOKOTO YPOBHS
YCBOCHHUS 3HAHWH, (DOPMHPOBAHMS MMPAKTUUYECKMX HABBIKOB OHMOJIOTHYECKHX HCCIICIOBAHUH,
YCTOMYUBOTO POCTa MO3HABATEIBHOTO MHTEPECa IIKOJBLHUKOB M, KaK CJICJCTBUAE BHICOKOTO YPOBHS
y4eOHOI MOTHBAIIUH.

Hcnonw3oBanue obopynoBanus neHTtpa «Touku Pocray mpu peanus3anuu JaHHOTO Kypca
MO3BOJISIET CO3/aTh YCIOBUS:

* U1 pacIIUpeHHs  COJACPKAHHWsSI  MIKOJBHOTO  OHOJIOTUYECKOTO 00pa3zoBaHus;
* ISl IOBBIIICHUS TO3HABATEILHON aKTHBHOCTH O0YYAIOIIUXCS B €CTECTBEHHO-HAYYHOHO0IaCTH;
* IS pa3BHUTHUS JINYHOCTH PeOCHKA B Ipoliecce 00yUYeHUs: OMOJIOTHH, €0 CIIOCOOHOCTEH,
dbopMUpOBaHHS M YIOBIETBOPCHUS COIMAIbHO 3HAYMMBIX HHTEPECOB M NnoTpeOHOCTEH;



* 151 pabOTHI C OJTAPEHHBIMU IIKOJLHUKAMU, OPTAaHU3AIUU UX PAa3BUTHS B PA3TUYHBIX 00JIACTIX
00pa3oBaTebHON, TBOPUECKON JACATEIBHOCTH.

OmHuM W3 OCHOBHBIX MPHUHIIUIIOB IMOCTPOCHUS 3JIEKTUBHOTO Kypca SIBISICTCS MPUHITUI
JOCTYITHOCTH. OKCIIEPUMEHTAJIbHBIC JIaHHbIC, IOJYYCHHBIC YYAlUIMMUCS IMPU BBINOJHEHUU
KOJIMYECTBEHHBIX OINBITOB, MO3BOJSIOT YYalIUMCS CaMOCTOSITENIbHO JENaTh BBIBOJIbI, BBISBIIATH
3aKOHOMEpHOCTH. lloaxopl, 3aJ0KEHHBIE B COJEpXKaHHWE Kypca, CO3Mal0T, HEOOXOIMMBIE
YCJIOBHS JIsl CHCTEMHOTO YCBOCHUS YUALTUMUCS OCHOB HAYKH, JJIsi 00ECIIEYeHUST Pa3BUBAIOIIETO
M BOCIHTHIBAIOIIETO BO3JEHCTBUS OOy4YeHHUsT Ha JIMYHOCTh Yydamerocs. Dopmupyemsbie
3HaHUSl JIOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOEXKIEHUW IIKOJbHUKA, SJIPOM €ro Hay4HOTO
MHPOBO33PEHHUS.

IIpumensiemoe o6opynoBanue nenrpa « Touxa Pocra»

HudpoBasi (kKomnbloTepHas) JadopaTopusi — KOMIUIEKT Y4eOHOro 000pyI0OBaHUS,
BKJTFOYAIOIIUN W3MEPUTENbHBINA OJIOK, HHTEep(hEHC KOTOPOro MO3BOJIIET OOECIEeUrBATh CBS3b C
pEerucTpaTopoM JIaHHBIX, M HA0Op MJATYMKOB, PETUCTPUPYIOIIMX 3HAUEHUS pPa3IMYHbIX
(u3NYECKUX BETUYHH.

IIporpammuoe oGecneuenne Releon Lite (IIO Releon) — mnporpammHoe obecriedeHue,
MOoCTaBiisieMOe B cocTaBe IMdpoBoil Jnaboparopuu, obOecrmeunBaroniee padoOTy JaTYUKOB,
COXpaHEHHE U TePBUYHYIO0 00pabOTKY MOJYYEHHBIX TaHHBIX.

MyJabTHAATYMK — HUPPOBOM AaTUYMK, MO3BOJISIIOIINNA BECTH OJJHOBPEMEHHO YUYET HECKOJIBKUX
rokasaresiel okpyxkaromel cpeasl U (U3UOJOTMYECKHX IOKa3aTeslell OpraHm3Ma 4YeloBeKa.
MonoaaTuyuk — 1UGPOBON JATUYHK, ITO3BOJISIONIMA BECTH OJHOBPEMEHHO YUET TOJBKO OJTHOTO
MoKazaressi OKpyKarolleil cpeipl Wik (U3MOJIOTUYECKOTO TOKas3aTelis OopraHu3Ma 4YeloBeKa.
Perucrparop JaHHBIX — 3JEKTPOHHOE YCTPOWCTBO (MHTEPAKTHUBHAS JIOCKA, MEPCOHAIBHBIN
KOMIBIOTEp, HOYTOYK, IUIAHIIET, MOOWIBHBIA TenedoH) mnoaaepkuBatonue padory I1O
Releon.

JlorupoBanue — pexxuM padboThl UPPOBOI JT1adOPATOPUH, P KOTOPOM JaTUMK paboTaer Oe3
perucTparopa JaHHBIX, C BO3MOXHOCTBIO IMOCJIEIYIOUIEH 3arpy3KH pe3yJabTaTOB M3MEPEHUH B
MaMsTh PECUCTPATOPA JAHHBIX.

CBsi3ka JaTYUKOB — peXHUM paboThl HU(PPOBOM jJabopaTopuu, MNP KOTOPOM Ha 3KpaHE
peructparopa JaHHBIX Tpaduyeckn oroOpaxkaercs paboTa OJHOBpEMEHHO IBYX M Oosee
MOAKIIFOUEHHBIX [U(PPOBBIX JATYUKOB.

[Inanupyemble pe3yabTaThl Kypca

OcBoenune onektuBHOTO Kypca  «lIpaktuueckas Ouonoruss ¢  HUCHOJIb30BAaHUEM
obopynoBanus 1eHTpa «Touku pocTa»» Ha ypOBHE cpeAHero  olmiero  0o0pazoBaHUs
JOJKHO  OOecreunBaTh JOCTHXKEHHE CIEAYIOUIUX MPEIMETHBIX, METanpeaMETHBIX U
JTUYHOCTHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.
IIpenmeTHbIe pe3yabTaThl
[IpenMeTHbIe pe3ynbTaThl 00y4eHHsI OMOJIOTUH TOJIKHBI 00ECIIeYNBATh:
* (¢opMUpOBaHHE LIEHHOCTHOTO OTHOIICHMSI K UBOH MPHpPOJE, K COOCTBEHHOMY OpPraHHU3MY;
MOHUMAaHWe polu Ouonornn B  (GOPMUPOBAHUU  COBPEMEHHOW  €CTECTBEHHOHAYYHOU
KapTHUHBI MUDA;
* yYMEHHE TMPUMEHSATh CUCTEMY OMOJOTHYECKHX 3HAaHUW: PACKPHIBATh CYIIHOCTH >KUBOTO,
Ha3blBaTh OTJIMYMSI HKUBOTO OT HEXKHUBOTO, IMEPEUYHUCIAThH OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3anuy, (yHKIHMOHUPOBAHHUS OOBEKTOB, SBIEHUH, MPOLECCOB JKUBOW MPHUPOJIBI,
3BOJIIOLIMOHHOTO PAa3BUTHSI OPraHMYECKOTO MUPA B €0 €IMHCTBE C HEKUBOW MPUPOIOHA;
* c(hOpMHPOBAHHOCTh TPEICTABICHUH O COBPEMEHHOW TEOPUM OHBOJIONUA U OCHOBHBIX
CBU/JIETEIBCTBAX 3BOJIIOIUY;



* BIaJICHUE OCHOBAMH MOHATHIHOTO ammapaTa U HAy4YHOTO $3bIKa OMOJIOTMH: WCHOJIB30BAHUE
M3YYEHHBIX TEPMHUHOB, IOHSATHH, TEOPHH, 3aKOHOB M 3aKOHOMEPHOCTEW Misi OOBSCHEHUS
Ha0Ir01aeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHUH U MPOIIECCOB;
* [MOHMMaHHUE CIOCOOOB MOJIYy4YEHHUS OMOJIOTUYECKUX 3HAHWH; HAJMYME OIBITAa MCIIOJIb30BAHUS
METOJIOB OHWOJIOTUM C LENbI0 HM3YyYCHUS JKUBBIX OOBEKTOB, OMOJIOTUYECKUX SBJICHUH W
IIPOLIECCOB: HAOIIOJEHUE, ONMCAHUE, IPOBEICHUE HECIOXKHBIX OHOJIOTUYECKUX OIBITOB U
HKCTIIEPUMEHTOB, B TOM YHCJIE€ C HCIOJIb30BAaHWEM AaHAJOTOBBIX M HU(MPOBBIX NPHOOPOB U
UHCTPYMEHTOB;
* YMEHHME XapaKTepU30BAaTh OCHOBHBIE IPYMIIbl OPraHU3MOB B CUCTEME OPraHMYeCKOro mupa (B
TOM UHUCJIE€ BHUPYCBI, OaKTepuu, paCTEHMs, TpPHUObI, KUBOTHBIE): CTPOCHHE, IPOLECCHI
AKU3HEJESITEIbHOCTH, UX IIPOUCXO0XKICHNE, 3HAUEHNE B IPUPOJE U )KU3HU UEIOBEKa;
* yMEHHE OOBSACHATH IIOJIO)KEHHE UEJIOBEKa B CHUCTEME OpPraHUYECKOro MHUpa, €ro
MIPOUCXOXKJACHNUE, CXOJACTBA M OTJIMYMS YEeJIOBEKAa OT KMBOTHBIX, XapaKTepU30BaTh CTPOCHUE U
MIPOLIECCH] JKU3HENIEATENbHOCTH OpraHU3Ma YellOBeKa, €ro MPUCIOCOOIIEHHOCTh K pa3Iu4HbIM
9KOJIOTHYECKUM (pakTopam;
* YMEHHME MHCIOJb30BaTh NMPUOOPETEHHbIE 3HAHWS M HABBIKU JUISL 37J0pOBOrO oOpa3a >KM3HH,
cOATaHCUPOBAHHOTO TNMUTAHHUA W (U3NIECKON AKTHBHOCTH, HETPHUSATHE BPEAHBIX NPHUBBIYCK U
3aBUCHUMOCTEH; YMEHHE MPOTUBOJECUCTBOBATh JDKEHAYUYHBIM MaHUIYISIUSAM B 00JacTH
3/I0pOBbS;
* YMEHHE OINHUCHIBaTh KJIETKH, TKAaHHU, OpraHbl, CUCTEMbI OPraHOB U XapaKTepU30BaTh BaKHeHIIne
OMOJIOTMYECKHE MPOLECChl B OpraHU3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKa;
* cOPMUPOBAHHOCTD MPECTABICHUN O B3aMMOCBS3H HACJEAOBAaHUS IOTOMCTBOM MPU3HAKOB OT
poauTenbCcKUX (GOpM C OpraHu3alei KIeTKH, HaludyueM B HEl  XpoMocoM  Kak
HOCHUTENIeH HacCJeICTBEHHOM HH(pOopManuy, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Hacjel0BaHUs
MIPU3HAKOB;
* c(hopMUPOBAHHOCTH MPEJACTABICHUN 00 OCHOBHBIX (haKTOpax OKPYKAIOIICH Cpefbl, UX POJIU B
KU3ZHEJESATEIbHOCTH U HBOJIIOLIMY OPraHU3MOB; MPEICTaBICHHE 00 aHTPOIIOTE€HHOM (aKTOpE;
* chopMHUpPOBAHHOCTH MpEACTaBICHUH 00 HKOCHCTEMax M 3HAaYeHUH OHOpPa3HOOOpasus; o
IJI00ATBHBIX HKOJIOTMUECKUX MpoOiieMax, CTOSIIUX Iepel] YeJIOBEYeCTBOM M CHOco0ax uX
MIPEOI0JICHUS;
* yMEHHUE pemarh y4yeOHble 3a7auyd OHOJIOTMUECKOTO COJAEp)KaHMs, B TOM YHCJE BBISBISTDH
MPUYMHHO-CIICICTBEHHbIE CBSI3U, MPOBOJUTH pacyeThl, JelaTh BHIBOJbI HAa OCHOBAaHUU
MOJIyYE€HHBIX Pe3yJIbTaTOB;
* YMEHHUE CO3[aBaTh U MPUMEHSTh CJIOBECHble M Tpaduyeckue MoJenu A OObACHEHUs
CTPOEHUS JKUBBIX CUCTEM, SIBJICHUN U MPOILIECCOB KUBOM MPUPOIBL;
* TOHMMaHHE BKJIQJla POCCHUUCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE OUOJIOTHYECKUX
HayK,
* BJIQJICHHE HAaBBIKAMH pabOThl ¢ HHPOpMAIME OHOJIOTUYECKOrO COJACpKaHHs, MpeAcTaB-
JIEHHOW B pa3Hoi dopme (B BHIE TEKCTa, TaOJMYHBIX IJAHHBIX, CXEM, I'paUKOB, AuUarpamm,
Moenel, n300paXkeHuil), KpUTHUECKOro aHaln3a WH(GOpPMallMUd U OIEHKU €€ JOCTOBEPHOCTH;
* YMEHHE IUIAHUPOBATh IMOJ PYKOBOACTBOM HACTaBHHKA M MPOBOJHUTH y4eOHOE HUCCIIEOBaHHE
WIA MPOEKTHYI paboTy B oOiacTu OMOJOrHM; ¢ y4éTOM HaME4YeHHOH ueau (GpopMyaupoBaTh
npobiemMy, TUIOTE3y, CTaBUTh 3ajJayd, BBIOMpaTh aJeKBaTHBIE METOJbl ISl MX pELICHHS,
(bopMynHUpOBaTh BBIBOBI; MMYOIMYHO MPEACTABIATH MOJy4EHHbIE PE3YyIbTaThl;
* YyMEHHUE MHTErpUPOBaTh OMOJIOTHUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTUX Y4E€OHBIX MPEIMETOB;
* c(hOpPMHUPOBAHHOCTh OCHOB SKOJIOTHYECKOH TPAMOTHOCTH: OCO3HaHHE HE0O0XOJUMOCTH
JEUCTBUH MO COXpPaHEHUIO0 OMOPa3HOOOpa3usi U OXpaHe MPUPOJHBIX FIKOCUCTEM, COXPAHEHUIO U
YKpEIUIEHUIO  3/I0pOBbSl  UEJIOBEKa;  yMEHUE  BBIOMpaTh  IleJieBble  YCTAaHOBKM B
CBOMX JECMCTBMSAX M IOCTYNKaX IO OTHOLIEHUIO K >XUBOM INPHUPOAE, CBOEMY 3I0POBBIO H
3I0POBBIO OKPYXKAIOIIHX.
MeTtanpeamMeTHble pe3ybTAThI

YHuBepcaibHbIe IMO3HABATeIbHbIE [JeHCTBHA

Ba3oBble Jornueckue aeiicTBUA:
* BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIEC IPU3HAKH OMOJIOTMUECKUX 00BEKTOB (SBICHUN);



* yCTaHaBIWBATh CYIICCTBCHHBIH MpPH3HAK KIACCU(PUKAIMU OHOJOTHYECKUX OOBEKTOB,
OCHOBaHHUA JJIs1 0000IIEHNUS U CPaBHEHUS, KPUTEPHH MPOBOJMMOIO aHAJIM3a,

* ¢ yu€TOM MNpeI0KEHHONW OMOJIOTHYECKON 3aJau BBISBIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS
B paccMarpuBaeMbix (akTax u HAOMIOJEHUSAX;, MpeliaraTh KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

* BBISABJIATH JeOUIUTHI WHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIS PEIICHHS TOCTaBICHHOU
3aaum;

* BBISBIATH NPHUYUHHO-CIICJACTBCHHBIC CBSI3U IPH HM3YYCHHH OHWOJOTUYECKHX SIBJICHHA U
MIPOLIECCOB; JJIATh BBIBOJIBI C MCIIOJIE30BAHUEM JICTYKTUBHBIX U UHAYKTUBHBIX YMO3aKITIOYCHHIM,
YMO3aKIIOYCHUH TI0 aHAJIOTHH, (POPMYIIMPOBATH TUTIOTE3BI O B3aMMOCBSI3X;

* CaMOCTOSATEIBHO BbIOMpaTh croco0 pemeHus yueOHo# Ouosiornyeckoil 3ajauu (CpaBHUBATh
HECKOJIbKO BapHaHTOB PEUICHUs, BIOUPATh HauboJjee MOAXOASIUN ¢ YIETOM CaMOCTOATEIbHO
BBIJICTICHHBIX KPUTECPHECR).

Ba3oBble ucciieioBaTeIbCKIE AeiiCTBUA:

* HCITOJIb30BATh BOMIPOCHI KaK MCCIIE0BATEIbCKAN HHCTPYMEHT ITO3HAHMS,

* (opMmynrpoBaTh BOMPOCH, (HUKCHPYIONINE pa3pblB MEXKIY pPEaTbHBIM M JKEJIaTelbHBIM
COCTOSIHUEM CHUTYAIlH, 00BEKTa, U CAMOCTOSITEIIPHO YCTaHABINBATH HCKOMOE H JJAHHOE,

* (opMUpOBaTH THMNOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYKICHHH W CYXJICHHHA JPYIHX,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHHE;

* TMPOBOJMTH IO CAMOCTOSATEIBHO COCTABJICHHOMY TUIAHY OTIBIT, HECIOXHBIH OHOIOTHYCCKHUIA
SKCIEPUMEHT, HEOOJbIIOE HCCIEAOBAHHWE IO YCTAaHOBJIEHHUIO OCOOEHHOCTEH OHOJOrM4ecKOoro
00BEKTa W3YyUeHUs, TNPHUUYNHHO-CIICJCTBEHHBIX CBSI3€ W 3aBHCUMOCTEH  OMOJOTHYECKHX
00BEKTOB MEX Ty COOOiA;

* OIICHMBaThb NPUMEHUMOCTh U JIOCTOBEPHOCTh HMH(pOpMAIMH, TMOJYyYEHHOM B XOje
OMOJIOTHYECKOTO MCCIICIOBAHUS (PKCIIEPUMEHTA);

* CaMOCTOSITENIbHO (OPMYIHPOBaTH O0OOIIEHHS M BBIBOJABI IO pe3yiabTaTaM MPOBEIEHHOTO
HaOMIOJIEHUs, OTbITA, HCCIEJOBAHMS, BIJIAJETh HHCTPYMEHTAMU OLEHKH JOCTOBEPHOCTH
MTOJTyYCHHBIX BBIBOJIOB M 0000IIICHHUIA;

* IPOrHO3MPOBATh BO3MOXKHOE JajbHeEilllee pa3BUTHE OHMOJOTMYECKHUX IMPOLIECCOB M HUX
MOCJICJICTBUS B AHAJIOTUYHBIX HIIM CXOTHBIX CUTYalUsIX, a TAK)KE BBIBUTATH MPEANOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora c undgopmanmeii:

* MOPUMEHATH pAa3jIMYHble METOJbl, HHCTPYMEHThl W 3alpoChl MpU TIOUCKE U OTOOpe
Oouonornueckor MHGOPMALIMY WM JAHHBIX M3 HCTOYHUKOB C YYETOM MPEJIOKEHHON ydeOHOM
OMOJIOTMYECKOH 3a1a4u;

* BbBIOMpaTh, AaHANU3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH OUOIOTUYECKYIO
nH(OPMALIHIO PA3TUYHBIX BUJOB U (POPM MpecTaBICHHUS;

* HAXOJUTh CXOJHBIC apPryMEHTHI (MOATBEPXKIAIOIINE WM OIMpPOBEprarolliie OJHY U Ty IXKe
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

* CaMOCTOSITEIbHO BBIOMpaTh ONTUMANBHYIO (OpMy TMpeacTaBieHHs HWHGOpPMalUUu U
WUTIOCTPUPOBATH pelIacMble 3a/1a4l HECTIOKHBIMUA CXEMaMHU, JUarpaMmMmamu, UHOUM rpadukoil u
WX KOMOWHAIUSAMU;

* OIIGHMBAaTh HAAE&KHOCTh OHONOTHYECKON WHGOpPMAIMU 10 KPUTEPUSM, MPEATOKEHHBIM
YUUTENEM UIH CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

* 3(ppexTUBHO 3aMOMUHATH U CUCTEMATU3UPOBATH HHPOPMAILIUIO;

* OBJAQAETh CHCTEMOW YHHUBEpCaIbHBIX TO3HABaTeNbHBIX JAEWCTBHMI  oOecredynBaeT
c(hOopMHPOBAHHOCTh KOTHUTHBHBIX HABBIKOB 00yUaronuxcs.
YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS



Oo0menne:

* BOCIIPUHUMATh M (OPMYIHUPOBATH CYXACHUS, BBIPAXKATh SMOLMU B TPOLECCE BBIMOJIHEHHS
MPAaKTUYECKUX MU JaOOpaTOpHBIX PabOT; BhIpaXkaTh ceOs (CBOIO TOYKY 3pPEHHs) B YCTHBIX U
MMMCbMEHHBIX TEKCTAX;

* pacmo3HaBaTh HeBepOaJbHBIE CpeACTBAa OOMICHUS, TMOHUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEANOCHUIKH KOHMIMKTHBIX CUTYalldil U CMSATYaTh KOH(IUKTHI,
BECTH TI€PETOBOPHI;

* TIOHMMaTh HAMEPEHHs JAPYIHX, MPOSBIATH YBAKHUTEIHHOE OTHOIIEHHE K COOCCEIHUKY U B
KOPPEKTHOH (opme (HOpMYyITHpPOBATH CBOM BO3PAKCHHUS;

* B XOJ€ JMaJoTa W/WIM JWCKYCCHH 33/aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMou
OMOJIOTUYECKOH TeMbI M BBHICKA3bIBATh WEH, HAIIEIICHHBIC HA PEIICHNE OMOJIOTHIECKOH 3a/1aui U
ojJiep>KaHue 0J1aroKenaTebHOCTH 00IEHNUS;

* COTIOCTaBISITh CBOM CYXICHHS C CYXICHHSIMH IPYrUX yYYaCTHHUKOB JTHANIora, OOHAPY)KUBAThH
pa3IM4Mue U CXOJICTBO MO3UIIN;

* TyOJMYHO TMPEJICTABISTH PE3YNIBTAThHl BHIITOJHEHHOTO OMOJIOTHYECKOTO OTIBITA (IKCIIEPUMEHTA,
HCCTIe0BaHUs, TIPOEKTA);

* CaMOCTOSITENIFHO BBIOMpAaTh (opMaT BEICTYIUICHHS C YY€TOM 3a7ad Mpe3eHTAllud |
0COOEHHOCTEH ayJIuTOPUU U B COOTBETCTBUH C HUM COCTABIISITh YCTHBIC W MHChMEHHBIE TEKCTHI
C MCIIOJIb30BAaHUEM HILTFOCTPATUBHBIX MaTEPHAIIOB.

* YHuBepcalibHbIe PeryJsTHBHBIE el CTBUS

Camoopranu3zanusi:

* BBIABIATH MPOOJTEMBI IS PENICHHWS B JKU3HCHHBIX W YYEOHBIX CHTYAIHsIX, HCIOJIB3Ys
OMOJIOrMYeCKUe 3HAHNUS;

* OPUEHTHPOBATHCS B PA3IUYHBIX MOJIXOJAaX MPUHATHS pelIeHu (MHAUBHAYaJIbHOE, TPUHATHE
pelieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);

* CaMOCTOSITENIbHO COCTaBIISITh AJNTOPUTM peUIeHHUs] 3aJaud (WM €ro 4acTh), BBIOMpATh
croco0 pemreHuss y4eOHOW OMOJOTHYecKOW 3aadd ¢ Y4ETOM HMEIONIUXCS PECYpCOB |
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MIpeyIaracMble BApUAHThI PELICHHI;

* COCTaBIAATh IUIAH JeHCTBUM (IUIaH peanu3alyl HaMEUYEHHOTO alroOpUTMa pEeIIeHHs),
KOPPEKTUPOBAaTh MPEAJIOKEHHBIH QJITOPUTM C YYETOM TMOJYYEHHUS HOBBIX OHOJOTHYECKHX
3HaHUH 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;



* J1eNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpOJIb (pediexcus):

* BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAILIUYU U pe(IIeKCHH;

* 1aBaTh aJICKBATHYIO OIICHKY CUTYallUU U MpeJlarath 1iaH e€ u3MEHEHHUS;

* YUUTHIBATh KOHTEKCT W MPEABUACTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUU
y4eOHOW OMOJIOTHYECKOM 3aJaud, aJalTHPOBATh PEHICHHE K MEHSIOMIMMCS OOCTOSITEIIbCTBAM;
* OOBSCHATH MPHYUHBI JOCTHKCHHS (HEAOCTH)KCHHS) PE3YJIbTaTOB JCSITEILHOCTH, 1aBaTh
OIICHKY NMPUOOPETEHHOMY OTIBITY, YMETh HaXOJHWTHh MO3UTUBHOC B MPOU3ONICIIICH CHUTYAIUH;
* BHOCHUTBH KOPPEKTHUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, H3MEHHUBIINXCS
CUTYaIlNH, YCTAHOBJICHHBIX OMMOOK, BOSHUKIITUX TPYTHOCTEH;

* OLIEHUBATh COOTBETCTBUE PE3YJIbTaTA LEIH U YCIOBUSIM.

IMOUMOHATbHBIH HHTEJIEKT:

* pa3MyaTh, HA3bIBATh U YIPABJIATH COOCTBEHHBIMH AMOIUSMU U SMOIUSAMHU JIPYTUX;

* BBISIBJISATh ¥ AaHAJIM3UPOBATH IPUYUHBI IMOIIUH;

* CTaBUTH ce0s HAa MECTO JPYroro 4YelioBeKa, MOHMMATh MOTHMBBI M HAMEPEHHUS JIPYroro;
* peryiMpoBaTh Crioco0 BBIPAKEHUS IMOLHH.

IIpunsiTue cedst U APyrux:

* 0CO3HAHHO OTHOCHUTHCS K IPYTOMY YeJIOBEKY, €r0 MHEHHUIO;

* IPU3HABaTh CBOE MPABO Ha OLIMOKY U TaKOe e MPaBo JPYyroro;

* OTKpPHITOCTH cebe u JApyruM; 6 0co3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;
* OBJAJETh CHCTEMOH YHHBEpPCAJbHBIX Y4YEOHBIX PETYASTUBHBIX JAEUCTBUN, KOTOpas
obecrieunBaeT (POPMHUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPECHHSS TTO3UIIHS
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBJIeHHS COOOHM, CaMOTUCITUTIINHBL,
YCTOWMYHMBOTO TIOBEICHHS ).

JInyHOCTHBIE pe3yabTaThl

IIarpnoTnyeckoe BOCIIUTAHUE:

* IOHMMAaHHE [IEHHOCTU OMOJIOTMYECKOI HayKH, €€ poJii B Pa3BUTHH YEJIOBEYECKOTO OOLIECTBa,
OTHOIIEHHE K OHOJOTMM  KaK BaXHOM  cOCTaBisioOUIe  KyJabTypbl, TOpPAOCTh  3a
BKJIQJl POCCHMCKHX W COBETCKHX YUYEHBIX B pPa3BUTHE MHPOBOM OHOJIOTMYECKOW HAYKH.
I'pa:knanckoe BocnnuTaHue:

* TOTOBHOCTh K Pa3HOOOpa3HONW COBMECTHOH NESATEIbHOCTH MPHU BBHIOJHEHUU OHMOJIOTMYECKUX
ONBITOB, 3KCHEPUMEHTOB, HUCCIEHOBAaHUM M NPOEKTOB, CTPEMIICHHE K B3aUMONOHMMAHHUIO M
B3aUMOIIOMOIIIH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

* TOTOBHOCTb OIICHUBATH CBOE IOBEJCHUE U IOCTYIKH, & TAKXKE IOBEACHUE U THOCTYIKHU
OPYTUX JIIOAEH C MO3ULMHA HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOTO IpaBa C Y4YETOM
OCO3HAHUS MOCJIEICTBUI MOCTYIKOB.

JcTeTH4ecKoe BOCIIUTAHUE:

* IOHUMAaHHUE 3MOLIMOHAJIBLHOIO BO3ACHCTBUSA MPUPOABI U €€ LIEHHOCTU. LleHHOCTH HaydyHOTro
MO3HAHUS:

* OpuUEHTalMs B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY OHOJOTHYECKHMX HaydHBIX
MpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIbI, B3aUMOCBS35X YEIIOBEKa C
MIPUPOJHON U COLMAIIBHON CPELION;

* pa3BUTHE HAy4YHOW JHOO03HATENBHOCTH, WHTEpeca K OWOJIOTMYECKON Hayke U
HCCIIEA0BATENbCKOM IEATEIbHOCTH;

* OBJIa/ICHHE OCHOBHBIMH HAaBBIKAMH UCCIIEOBATENBCKOM IEATEIBHOCTH.

®opMHupoBaHHe KYJIbTYPbI 310POBbS:

* OCO3HAHUE IIEHHOCTHU XKM3HU; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBbIO M YCTAHOBKA Ha
3M0pPOBBIM  00pa3 KU3HU (3I0pPOBOE TMUTAHHWE, COONIOJCHHNE TUTHEHUYECKUX MPaBUIL,
cOamaHCHPOBaHHBIN PEXKUM 3aHATUN U OTIBIXA, PETYIspHas PU3ndecKkast akTUBHOCTD);

* OCO3HAaHUE TMOCIEJCTBHUI W HENPUSATHE BPEAHBIX MPUBBIUEK (YHOTpEOICHUE aTKOTOJS,
HapKOTHKOB, KypeHHE) ¥ HHBIX (opM Bpeaa UTst PU3NIECKOTO U ICUXUYECKOTO 3 0POBBSI;



* coOuofieHre mpaBuil 0€30IaCHOCTH, B TOM 4YHCJIE HaBBIKM OE30IaCHOTO IMOBEICHHS B
MIPUPOIHOM CpEAE;

* YMEHHE OCO3HaBaTh SMOLIMOHAIBHOE COCTOSIHUE CBOE U JPYrHX JIIOAEH, YMETh YIPaBIISITh
COOCTBEHHBIM SMOLMOHAIBHBIM COCTOSIHUEM;

* c(hOopMUPOBAHHOCTH HABBIKA peIIEKCUH, IPU3HAHUE CBOETO IMpaBa Ha OIIMOKY M TaKOTO

e MpaBa APyroro 4eaoBeKa.

TpynoBoe BociuTanue:

* AKTMBHOE y4yacTHE B PEIICHUU MNPAKTUYECKUX 3a7ady (B paMKax CEMbH, LIKOJIbI, TOpoja,
Kpas) OWOJIOTHYECKOH W SKOJOTWYECKOW HAaNpaBJICHHOCTH, HMHTEPEC K MPAKTHUYECKOMY
U3Y4EHHUIO POECCUi, CBA3aHHBIX C OMOJIOTHEH.

JKOJIOTHYEeCKOe BOCIIUTAHHE:

* OpHMEHTalusi Ha MpPUMEHEHHE OHOJOTMYECKMX 3HAaHUW s peleHus 3ajad B olnactu
OKpY)Karolllel cpefbl, MJIAHUPOBAHUS TOCTYIIKOB M OLEHKM HX BO3MOKHBIX HOCJIEICTBUN
JUTISl OKPYKAKOIIEH CpeJibl;

* TIOBBIIIEHHE YPOBHSI JKOJIOTUYECKOM KyJIbTYypbl, OCO3HAaHUE IJIOOATBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOJIEM M MyTeH WX PEIICHHS; aKTHBHOE HEMPUSATHE NCUCTBUH, MPUHOCSIIINX
BpE€Jl OKPYKAIOIIEH Cpese;

* TOTOBHOCTh K YYacTHIO B TNPAKTUYECKOW MAEATENbHOCTH SKOJOTMYECKON HampaBlIEHHOCTH.
AnanTarys 00y4aromerocs: K U3MEHSIOIUMCS YCIIOBHUSIM COIIMAIBHOM U TIPUPOTHOM CPEIbI:

* OCBOEHHE 00Y4YaIOIIMMHUCS COLMAIBHOTO OMNBITA, HOPM UM IPAaBHJI OOLIECTBEHHOIO TIOBE/ICHUS B
rpynmnax u cooOulecTBaXx IMpH  BBIMNOJHEHUH OWOJIOTHUYECKUX  3a/ay, MPOEKTOB U
HCCTIe0BAaHUM, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHX;

* OCO3HaHWE HEO0OXOIUMOCTH B (OPMHUPOBAHMM HOBBIX OWOJIOTMYECKUX 3HAHHM, yMEHUe
dbopMynupoBaTh UACH, MOHATHUS, TUIIOTE3bI O OMOJOTHYECKUX OOBEKTaX U SBJICHUSX, OCO3HAHUE
nedunnuTa COOCTBEHHBIX OMOJIOTMYECKUX 3HAHUH, TUTAHUPOBAHUE CBOCTO PAa3BUTHS;

* YMEHHE OINEPUPOBATH OCHOBHBIMHM MOHSATHUSMH, TEPMUHAMU U MPEACTaBICHUSIMH B oOnacTu
KOHIIENIIMN YCTOMYMBOTO Pa3BUTHS;

* YMEHHE AaHAJIMU3UPOBATh M BBIABJIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA W SKOHOMUKU;
OLICHUBAHHE CBOUX JEHWCTBUM C YYETOM BIIMSIHHMS Ha OKPYXKAIOIIYIO Cpely, IOCTHKEHUS
1enei ¥ mpeoJ0JICHUS BHI30BOB M BO3MOXHBIX TJI00AJIbHBIX MOCIIEICTBUIA;

* OCO3HAHME CTPECCOBOM CUTYALIMH, OLICHUBAHUE TPOUCXOAAIINX U3MEHEHUN U UX MOCIEICTBUM;
OLICHUBAHHE CUTYyallMM CTpecca, KOPPEKTUPOBAHHE IPUHUMAEMbIX pelieHui u
JICHCTBU;

* YBOKUTEJIBHOE OTHOUIEHUE K TOUKE 3PEHUS APYTOro YEJIOBEKa, €r0 MHEHUIO, MUPOBO33PEHHUIO.

Coneprxxanue 3JIEKTHBHOI'0 Kypca

B o6pa3zoBaTensHOI TporpaMMe NpeCcTaBlIeHbl CISIYIOIINE Pa3aebl:
Kierka.
Pa3zmHOXeHUE U pa3BUTHE OPTaHU3MOB.
OCHOBEBI T€HETHKH U CEJICKIIHU.
Bun
. DKOCHCTEMBEI

JlanHbIe pa3aensl BEIOpaHbI ¢ y4ETOM HarnboJiee MIMPOKUX BO3MOXKHOCTEH M0 IPUMEHEHHUIO
obopynoBanus 1enrpa «Touka Pocra» kak s mpoBeaeHus T1aOOpPaTOPHBIX padOT, Tak U JAJs
JEMOHCTPAIIMOHHOTO JKCHepuMeHTa. Kpome Toro, mepeuucieHHble pa3Aensl  00J1agaroT
HauOOJBIIUM MOTSHIIUATIOM JUI OpPraHU3allii MPOEKTHOW U UCCIIEI0BATEIbCKON NESTENbHOCTH
oOyuatonuxca. buonorunueckoe HaOMIOAEHHE W OKCIEPUMEHT TMPOBOIATCS B dopme
mabopaTopHBIX PabOT U IEMOHCTPAIIHIA.

okrwnE



TemaTn4eckoe INIAHUPOBAHUE IJICKTUBHOI'0 Kypca 34 qaca, luacs HeaeJ 10.

10-11 knace.
Ne | HaumenoBanu | Coaepikanue Ilenenas Kou- OcHoBHBIE  BUOBl  JAedarelbHOCTH | Mcmoan3oBaHue
/Il | € pa3zesioB M YCTaHOBKA BO 00yuaronmxcs 00opyoBaHUs
TEeM ypoKa 4acoB
BBenenne 2 yaca
1-2 | Meroapt Ypok Ne 1 PopMHpPOBaHNE HABBIKOB 2 BriiBrkenne runoressl, u3smepenue | J[aTuuk okucu yriepoja
ounonornueckn | «IIpaktuyeckoe IPAKTUYECKOTO KOHIIEHTPALUU KUCIOPOJa BO
X MIpUMEHEHHE OOIIEHAayYHbIX | MCIOJIB30BAHUS BJIBIXa€MOM, BbI/IBIXa€MOM BO3/1yXe
WCCIICJIOBAaHUI | METOJIOB B Hay4YHBIX METOJIOB
OMOJIOTUYECKHUX HCCIEI0OBaHUS
WCCIIEZIOBAHUSIX»
Paznen 1. Kierka 12 yacos
3 benku JlaGopatopHas Brisicauts ycnoBust 1 OnpenensoT akTUBHOCTh JlaTuyuk onTHYeCcKOi
pabota Ne 1 AKTUBHOCTH (hEPMEHTOB MEPOKCUIA3bI CIIOHBI, U3MEPSIOT IJIOTHOCTH
«3yuenue ONTUYECKYIO TNIOTHOCTh
(dhepmMeHTaTUBHON pacTBOpOM
AKTUBHOCTH CJIIOHBI»
4-5 | Hyknennossle | JlabopatopHas [TomyunTs 2 [IpuroroBnenue romoreHaTa Hatuuk pH
KHUCJIOTBI pabota Ne 2 npermnapar o0Opasia, o0paboTka JeTepreHTaMu,
«Bbienenue u OUUIIIEHHON OCaX/JCHHE HYKJIEOMPOTEUIOB,
ounctka JJHK JAHK ounctka JIHK
U3 KJIETOK pacTeHUI»
6 Opranesusl JIaGoparopHas Habnronate ninasmonus u 1 [IpuroToBieHne MUKponpemnapara, Mukpockor, Habop s
KJIETKU pabora Ne 3 JIEIJIa3MOJIU3 B KIIETKE 00paboTKa peakTuBaMu, paboTa ¢ [penapupoBaHus
«[1nazmonus u MUKPOCKOTIOM
JeTIa3MOJIN3 B
PaCTUTETHHOM KIETKe)
7-8 | dorocunTE3 Ypok Ne 2 «I"a30BbIE Jloka3aTs BblAEIECHUE 2 HaG:ronaror 1eMOHCTpaliMOHHbIH Jatunku
3¢ deKTbl POTOCUHTE3a» KHCJIOPO/Ia U MOTJIOLEHUE OTIBIT, 3aPUCOBBIBAIOT OKHUCH
YIJIEKUCIIOTO ra3a Ipu CXeMY YCTaHOBKH, (PUKCUPYIOT yraepoaa, pH
¢doTocuHTe3e XOJ ¥ pe3yJIbTaThl OIIbITA




9 DoTOCHHTE3 JlabopaTopHas BrisBuTh niporiecc CoOupatoT yCTaHOBKY ISt Jaruuku
pabota Ne 4 (uKcauu yriIeKUCIOTO OTIBITA, U3MEPSIIOT MTOKA3ATEIH OKHUCH
«Ornpenenenue ra3a BOJHbIM PaCTEHUEM cpenpl, GUKCUPYIOT M aHATU3UPYIOT | yriepoaa, pH
WHTEHCHBHOCTH no casury pH pe3yabTaThbl
mporiecca pUKcauu
YTIIEKUCIIOT0 ra3a KIeTKaMu
BOJIOPOCIIHU XJIOPEILIIbD»
10 | Crpoenuen JlaboparopHas JlokaszaTh 3aBUCUMOCTb loToBsT NpenapaTsl, U3MEPSIOT HaTtuuk
¢byHKIMH pabota Ne 5 Typropa oT MHTECHCUBHOCTH 00BEKThI, pabOTAIOT C TaTYUKOM, EKTPONPOBOAUMOCTH,
Hapy»XHOM «BnusiHue ocMmoca Ha OCMOTHYECKHUX ITPOLECCOB 00pabaThIBaIOT pe3ysIbTaThl OIbITA JIHEKa
KJIETOYHOM TYPrOpHOE COCTOSIHHE
MeMOpaHbI KJIETOK»
11 | Crpoenuen JlaGopaTopHas BBISICHUTB POJIb KyTHUKYJIBI Cobuparot HaTunk
¢byHKIMH pabota Ne 6 Y IPOOKH B 3alIUTE OT YCTaHOBKY IS BIIAYKHOCTH
Hapy»XHOM «CpaBHeHME HCTIapeHUs BOJBI C ombITa, paboTa- BO3JyXa
KJIETOYHOM muhy3noHHOM MMOBEPXHOCTH KOPHEU U 0T C IaTYHUKOM,
MeMOpaHbI CIOCOOHOCTH KJIETOYHOM KITyOHEeH 00pabarbIBalOT
MeMOpaHBbI U KIIETOYHOM pe3ybTaThI
000JIOUKI» OnbITa
12 | Duepretnueck | JlabopaTtopHas Jloka3aTh yriaekucioro Co0OupaltoT yCTaHOBKY, pabOTaroT ¢ JlaTuuk TemnepaTypsl,
uii 0OMeH pabota Ne 7 rasa v TeIyIOThl IPH JaTYMKaMu, 00padaThIBAIOT pH
B KJIETKE «Bblaenenre yriekuciaoro | CoUpTOBOM OpOXKEHUH pe3yabTaThl OMbITA
ra3a u TeIIoThl
JPOAOKEBBIMU KIJIETKAMU
IpU OPOKEHUI
13 | Muro3 JlabopaTopHas Onucath U3MEHEHUS [TpuroTaBnMBaOT BpeMEHHBIE Muxkpockor, Habop
pabota Ne 8 XPOMOCOMHOTO armapara MUKpOIIpEnapathl, U3y4aroT UX MUKpOTpenaparoB, Ha-
«[ToBeneHne XxpoMOCOM IpU | TIPH MUTO3€ 101 MUKPOCKOTIOM, 00pabaThIBaOT 6op nns
MUTOTHYECKOM JICJICHUH B pe3yabTaThl HAOMIOICHUI MpernapupoBaHus
KJIETKaX pacTeHUI»
14 | Meiio3 JIaGoparopHas Onwucare U3MEHEHUs [TpuroraBnMBarOT BpeMEHHbIE Muxkpockor, Habop
pabota Ne 9 XPOMOCOMHOTO arnapara MHUKpOIpenapaTsl, U3y4arT UX MUKpOIIpENnapaTos,
«IloBenenune npu 1101 MUKPOCKOTIOM, 00pabaThIBalOT Habop aJst




XpOMOCOM IIpU
MEHOTUYECKOM
JICIICHUH B

KJIETKaX pacTCHHI»

Meno3e

pe3yNnbTaThl HAOIIOICHU

IIpenapupoOBaHUs

Pa3znen 2. PazmHoKeHHE U Pa3dBuUTHE OpPraHu3imMa 4 yaua

15- | Onnokneroun | JlabopaTtopHas BoisiBUTH cX0J1CTBa U 2 [IpuroraBnuBaroT BpeMEHHBIE Muxkpockor, Habop
16 | sre opramm3mel | pabota Ne 10 pas3anuuus KIETOK MHKpONIpENapaThl, U3y4aroT UX MHKPOIIPENapaToB
«CpaBHUTENbHAs OJIHOKJIETOYHBIX 110/ MUKPOCKOTIOM, 00pabaThIBaOT

XapaKTepUCTHKA OpraHHU3MOB pe3ynbTaThl HaOMIOAEHU ]
OJIHOKJIETOYHBIX
OpPraHu3MOB»
17- | )Kusnennsie JlaboparopHas H3yunth pazButne 2 H3y4aror moa MUKpPOCKOIIOM Mukpockor, Habop
18 | umkiBl pabora Ne 11 cropodura u rameToduTa MOCTOSIHHBIE MUKPOTIpENapaThl, MUKPOITPENAPATOB
pacTeHui «OCco0eHHOCTH pa3BUTHS CIIOPOBBIX paboTarOT C H300paAKEHUSIMH,
MarOPOTHUKOBHTHBIX» pacTeHui 00pabaThIBAIOT PE3YIbTATHI
HaAOJIFOIEeHUI
Pasznen 3. OCHOBBI FeHeTHUKH M CeJICKIMH 6 YacoB
19- | XpomocOMBL. JlaGopatopHas N3yunTh 0COOCHHOCTH 2 [IpuroraBiuBarOT BpeMEHHBIE Mukpockorr, Habop st
20 | Ctpoenue pabota Ne 12 BHEIIHErO CTPOCHUS MUKpOIpenaparsl, U3y4arT UX IpenapupoBaHUs
XpOMOCOM «Buemrnee ctpoenue MOJIMTEHHBIX XPOMOCOM B 101 MUKPOCKOTIOM, 00pabaThIBaIOT
MOJIUTEHHBIX XpPOMOCOM CBSA3M C TPAHCKPUIIIMOHHOMN pe3yabTaThl HAOMIOICHUI
KOMapOB-3BOHIIOBY AKTUBHOCTBIO
21- | I'eneTuka JlaGopaTopHas Onpenenurb 2 N3y4daroT noj MUKPOCKOIIOM Muxkpockor, Habop Asst
22 | 4emoBeka padota Ne 13 MI0JIOBOM MIOCTOSIHHBIE MUKPOIIpEIaparsl, IIperapyupoOBaHus
«Ornpenenenue XpOMAaTHH B paboTaroT ¢ H300paKEeHUSIMH,
MOJIOBOTO XpOMATHHA B KJIETKaX 370pOBOTO 00pabaThIBAIOT PE3YIbTATHI
KJIETKaX OyKBaJbHOTO YyelnoBeka HAOIOICHU I
SMUTENUS YeTIOBEKa
23- | 3akonomepHoc | JlabopaTopHas Hayuuthcs pacrio3naBath 2 W3y4aroT moa MUKPOCKOIIOM Muxkpockor, Habop
24 | ™ pabota Ne 14 (denoTunMuecKue MOCTOSIHHBIE MUKPOTIPETaparsl, MUKpOIIpEnapaTroB
HacnenoBanus | «OmnpezneseHne reHoTruIa MPU3HAKU HA HATypallbHbIX paboTaroT ¢ U300paKEHUSIMH,

IIJIOZ0BOM MYILKH
Ipo30(UIIBI TIO

Ipenaparax u oupeaAcIATb
BO3MOXHBIC I'CHOTHUIIBI

00pabaThIBAIOT PE3yAbTATHI
HAOJIIOIEHUN




beHoTUITy»

OpraHu3Ma Io ero
denotuny

Pasznen 4. Bun 4 yaca

25- | MsmenuuBocts | JlaboparopHas OnBITHBIM ITyTEM BBISIBUTD | 2 Pabota c 6mankamu, BBIIIOJHEHHE biraHk yuera ckopocTH
26 | TmPUPOIHBIX pabora Ne 15 HOPMY pEaKLHUU IIPU3HAKA JICICTBUM HA BPEMsl, pacyeThl Ha IIPOU3BOJILHOU
TOTTYJISIITAIA «OmnpezeneHre HOPMbI KaJIBKYJISITOPE peaKuu, CeKyHI0Mep
peaKknuu mpu3HaKa
Ha TIpUMepe CKOPOCTH
MTPOU3BOJIBHBIX JIBHYKECHHI
27- | T'enernueckast | JlaboparopHas Paccunrare yactoty 2 Pabora c 6bnankamu, onvcanue bnank yuéra
28 | cTpykTypa pabora Ne 16 BCTPEUAEMOCTH aJuIeIieH U (EHOTHIIOB, pacYeThI (EeHOTUTTIYECKUX
TIOTTYJTSIITAIA «Pacder gacToThI TCHOTHIIOB TIOTYJISIIAN Ha KaJbKYJIATOpE MIPU3HAKOB,
BCTPEYAEMOCTH AJUIENIeH KJIbKYJIATOP
Y TEHOTHUTIOB B TTOTTYJISIITUI)
Paznen 6. Ikocucrembl 6 yacoB
29 | Dkonormyecku | Ypok Ne 3 Jloka3aTh 3aKOH COBMeCTHO | 1 HabmroaroT 1eMOHCTpaIiHOHHBIH JlaTauku KUCiIopoia,
€ (haKkTopHI «OnpeneneHue cuibl neicTBUs GaKTOPOB OTIBIT, 3aPUCOBBIBAIOT CXEMY pH, ocBemenHocTty,
BO3/EHCTBUSA YCTaHOBKH, (PUKCUPYIOT X0 U TEMIIEPaTyphl,
9KOJIOTMYECKUX (haKTOPOB» pe3yabTaThl OMbITA OTHOCHUTEJIBHON
BJIQKHOCTHU
30 | 3akonomepHoc | Ypoxk Ne 4 Jloka3ath 3aKkoH coBmMecTHO | 1 HaGmronaroT 1eMoHCTpalmoHHBIN Jlatuuku Temieparypsl,
TH JeUCTBUS «BnusHue coueranus necTBUS (aKkTOpOB OTIBIT, 3aPUCOBBIBAIOT CXEMY pH, oxucu yriepona,
OKOJIOTHYECKH | IKOJOTMYECKUX YCTaHOBKH, PUKCUPYIOT OCBEIIEHHOCTH
X (pakTopoB (baxTOpOB Ha XOJl ¥ pe3yJbTaThl ONbITA
WHTEHCHUBHOCTD
(dhoTocuHTE3a»
31 | Okonoruyecku | JlaGoparopHas BoisiButh (przmueckuii 1 CobuparoT ycTaHOBKY, pabOTaloT ¢ Jatuuk Temneparypbl
€ 3aKOHBI pabora Ne 17 MeXaHW3M IIpaBuia AjieHa JIaTyuKaMu, 00padaThIBaIOT
Y TipaBUiIa «JlokazaTenbCcTBO pe3yiIbTaThl OMbITa
(bu3nIecKoro MexaHu3Ma
npaBuia AjsieHa»
32 | Oxonornyecku | JlaboparopHas BrrsiBuTh huzndeckuii 1 CobuparoT ycTaHOBKY, pabOTaloT C JlaTunk Temneparypbl




€ 3aKOHBI pabota Ne 18 MEXaHHU3M IpaBuiia AJjieHa JaT4YMKaMu, 00pabaTHIBAIOT
U [IpaBUIIa «JlokazaTenbCcTBO pe3yIbTaThl OMbBITA
(bU3nIecKOTO MEXaHU3Ma
npasuia beprmanay
33 | Arposkocucte | JlaboparopHas Onpenenutb Cobuparor ycTaHOBKY, pabOTaloT ¢
MBI pabota Ne 19 coJiep>KaHue JaTYrMKaMu, 00pabaThIBAIOT
«OrneHka copepkaHus HUTPATOB B Pe3yABTATHI OMBITA
HUTPATOB B PACTCHUSIX» IPOJTyKTax
UTaHUS
34 | I'mobGanbHbIe Ypok Ne 5 Jloxa3zaTh CBSI3b Habumronarot 1eMoHCTpaliuOHHbIN Temmneparypsl,
skogornyeckue | «IlapHUKOBBIN NapHUKOBOTO dPdeKra ¢ OTIBIT, 3aPHCOBBIBAIOT CXEMY OTHOCHUTEJIFHON
poOJIeMbl s¢dekT u rnodanbHOE 71002 IbHBIM MOTEIUIEHUEM YCTaHOBKH, PUKCUPYIOT BJIQKHOCTHU
MOTETICHNEY XOJI ¥ Pe3yJIbTaThI OMBITA BO3/IyXa, OKHCH
yriepona,
pH
HUTOI'O: 34 yaya.
IlepeyeHb TeM yueOHO-MCCIEI0BATEIbCKON U MPOEKTHOM 1eATeIbHOCTH HIKOJIbHIUKOB.
1. OueHka kayecTBa BO3YNTHON Cpelibl B y4eOHBIX KAOMHETaX IITKOJIBI.
2. OreHKa KauecTBa BO3IYIITHOW CpeJIbl IPH COCPKAHUHU KUBOTHBIX B 3aKPHITOM TIOMEIICHHH.
3. OneHka KauecTBa BO3AYIIHOW Cpelibl B KJIETKAaX KPOIbYaTHUKA IIPH OTKPBITOM U 3aKPBITOM COJICPKAHHH )KUBOTHBIX.
4. OnpeneneHne HEOOXOAMMOCTH MOJIMBA CETbCKOX03HCTBEHHBIX PACTCHUIA.
5. Ompeznenenue I00POAXS TOYBHI B IMYHOM ITpUycaieOHOM XO3SHCTBE.
6. deHooTNMS € JATYNKAMH IIPEACKa3aHHe TPUOHBIX CIOEB, YPOKACB JUKOPOCOB.
7. OmpezienieHne Ka4ecTBa BO3IYIIHOM Cpe/ibl B MAPHUKAX M TETUTUIIAX.
8. Ompezenenue ycIIOBU XpaHEHHS IUIIEBBIX MPOIYKTOB B €CTECTBEHHO-TIPOXJIQJHBIX TOMEIIEHHSX (TIOAMOJ, TIOTPEO, JISTHHK).
9. 3aBHCHMOCTH Ka4eCTBa BO3YIIIHOM CPEJIbI )KUIIBIX TOMEIIEHHH OT PeXKHMa TPOBETPUBAHUS U BIAKHOH yOOPKH.

10. CkopocTh MOPYH IUIOIOB ¥ KOPHEIUIOIOB MTPH HECOOTFOICHIH YCIIOBHI XPaHCHHUSI.
11. Onpenenenne pH oprannueckux yaoOpeHuii (HaBo3, T'yaHO) pa3HbIX CPOKOB PA3TIOKEHHS.

12. Coznanue cucTeMbl JOMAIIHEr0 MOHUTOPUHTA Ka4eCTBA COAEPIKAaHUS CEIbCKOX03IHCTBEHHBIX )KUBOTHBIX B JITTX.
13. Coznanue 1O0CTymHOM cUCTEMbl MOHUTOPHHTA Io1opoius ouBkl B JIITX/ pepmepckom xo3siicTBe.

14. Cpok nopuu cBexecOOpPaHHBIX, MBITBIX U IPOTEPTHIX SOJIOK.
15. Pa3zorpeBanue ceMsiH, OBOLIEeH U (PPYKTOB MPU XpaHEHUH




HepequL AOCTYIIHBIX UCTOYHUKOB nmbopMaunn

B paszpene mpenctaBieH CIUCOK KHUT M CCBUIOK Ha CAalThbl, B KOTOPHIX 00Jiee MOJIPOOHO OCBSILEHBI Pa3IMYHbIE ACIIEKTHl PacCMaTPHUBAEMBbIX

BOITPOCOB. Hx MoxHO PECKOMEHAOBATH KaK YUYUTCIIIO, TaK U O6y‘-IaeMI)IM, IMPOSABUBHINX MHTCPEC K HsyqaeMoﬁ TEMCE.
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