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HHOACHUTEJIBHAA 3AIINCKA
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 HammoHasibHOTO mpoekta «OOpa3zoBanue» (yrBepxaéH mpesuamymom Coera mpu
IIpesunenre P® 1mo crpaTermyeckoMy pa3sBUTHIO M HAlMOHAJIBHBIM IIPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne 16).

3. TocymapctBennas mporpamma Poccmiickoii ®Deneparmuu  «Pa3Butue  00Opa3oBaHH
(YtBepxkaena [Tocranosienuem [IpaBurensctea PO ot 26.12.2017 N 1642 (pex. ot 22.02.2021)
«O0 yTBEpXKICHUU TOCyAapCcTBeHHON mporpamMmbl Poccuiickoit ®enepanuu  «Pa3Butue
00pa3zoBaHU.

4. Ilpodeccuonanpupiii cranpapt «llemaror (memarorunyeckasi JESTENbHOCTb B JOILIKOJBHOM,
HayaJbHOM OO0IIIeM, OCHOBHOM O0O0IIIeM, cpelHeM oO0IeM 00pa30BaHUM),(BOCIIUTATENb, YIUTEIh))
(pen. ot 16.06.2019 r.) (Ilpukaz MunuctepcTBa Tpyna u coruaibHon 3auuThl PO ot 18 okTs0ps
2013 r. Ne544n, ¢ n3MeHEeHUsAMH, BHECEHHBIMM ITPUKa30M MuHHCTEpPCTBA TpyIa U con3auuTel PO
o1251ekabpsi2014r.Nel11151 n orSaBrycra2016 r.Ne 4221)5.1IpodeccronanbHblil cTaHIAPT
«[lemaror nomosHUTENBHOTO 00pa3zoBaHus Aeteld u B3pocibix» ([Ipukaz MunuctepcTBa 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  00pa3oBaTeNbHBIA  CTAaHIAPT OCHOBHOTO  0OOIIero
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 mnpukazoM MuHucTepcTBa 0Opa3oBaHMsi W Hayku Poccuiickoi
®enepanun ot 17 mas 2012 r. N 413) (pen.11.12.2020)

8. MeTtonnyeckrepekoMeH alMUII0CO3AaHUION(PYHKIIMOHUPOBAHUIOIETCKUXTEXHOMIAPKOB
«KBantopuym» Ha 0aze oOmieoOpa3oBaTenbHbIX OpraHu3anuil (YTBEpKICHBI PacHopPsKEHUEM
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 HOBHIC BO3MOKHOCTH B YPOUHON M BHEYPOUHOI,
BHEKJIACCHOM  JEATCIIbHOCTH W SIBISIETCS  HEOTHEMJIEMBIM  YCIIOBHEM  (DOpPMHUpPOBaHHS
BBICOKOTEXHOJIOTHYHOM CPEJIbl MIKOJIbI, €3 KOTOPOM CII0KHO MPEACTABUTH HE TOJIBKO IPOQHILHOE
oOyueHre, HO U COBPEMEHHBIH 00pa3oBaTeNnbHBIN Mpolecc B IiejoM Vcnosb3oBaHue y4eOHOTO
000pyIOBaHUS CTAHOBUTCS CPEICTBOM O0ECIICUEHH I TOTO B3aUMO/ICHCTBHSI.

B oCcHOBY Kypca BHEYPOUHOU AEATSIBLHOCTH 3aJI05KEHO IPUMEHEHHE IIU(POBBIX J1abopaTopuit
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 neHtpa «Touku Pocray mpu peanu3anuu JaHHOTO Kypca
MO3BOJISIET CO3/aTh YCIOBUS:

* U1 pacIIUpeHHs  COJACPKAHHWsSI  MIKOJBHOTO  OHOJIOTUYECKOTO 00pa3zoBaHus;
* JUISTOBBINICHUSO3HABATEILHOHAKTHBHOCTHOO U0 XCSIBECTECTBEHHO -HAyYHOMOOIACTH;

* IS pa3BHUTHUS JINYHOCTH PeOCHKA B Ipoliecce 00yUeHUs OMOJIOTHH, €r0 CIOCOOHOCTEH,
(OpPMUPOBAHHUH U YIOBJIETBOPEHHS COIMATIBHO 3HAYMMBIX HHTEPECOB U NnoTpeOHOCTEH;



* 151 pabOTHI C OAAPEHHBIMH IIKOJIBHUKAMU, OPTaHU3aIMK UX PA3BUTHUS B Pa3IMYHBIX 00JIACTAX
00pa3oBaTebHON, TBOPUECKON JACATEIBHOCTH.

OaHMM M3 OCHOBHBIX IPHUHIUIIOB IOCTPOEHMS 3JEKTUBHOIO Kypca SIBISIETCS HPUHLIUI
JOCTYITHOCTH. OKCIEPUMEHTAJIbHBIE JaHHbIC, IIOJyYEHHBIC YYAIIUMUCS IPU BBIIOJHEHUU
KOJIMYECTBEHHBIX OIIBITOB, IO3BOJISAIOT yYalIUMCs CaMOCTOSITENIBHO JEJIaTh BBIBOJbI, BBISBIATH
3aKoHOMepHOCTH. [loaxonbl, 3al0)KEHHBIE B COJEp)KAHUE Kypca, CO3Aal0T, HEOOXOJIUMBIE
YCIIOBHUS JUIsl CACTEMHOI'O YCBOEHUS yJalllUMHCS OCHOB HayKH, JUlsl 0O€CIieueHusl pa3BUBAOILETO
MBOCIUTHIBAIOIErOBO3ICHCTBUA00ydUEHUIHAIMYHOCThY4alierocs. Qopmupyemblie 3HAHUSA
JIOJIKHBI CTaThb OCHOBOM CUCTEMbI YOEXKICHHH IIKOIBbHUKA, SIIPOM €r0 Hay4YHOTO MHPOBO33PEHHUSL.

IIpumensiemoe o6opyroBanne nenrpa«Touka Pocra»

HudpoBasi (kKomnbloTepHas) JadopaTopusi — KOMIUIEKT Y4eOHOro 000pyI0OBaHUS,
BKJTIOYAIOIIUN W3MEPUTENbHBIN OJI0K, HHTEephENHC KOTOPOro MO3BOJIIET OO0ECIeUrBaTh CBS3b C
pEerucTpaTopoM JIaHHBIX, M HA0Op [aTUYMKOB, PErHUCTPUPYIOLUIMX 3HAUYEHUS pa3IU4HbIX
(bu3NYECKUX BETUYHH.

IIporpammuoe o0ecneuenne Releon Lite (IO Releon) — mporpamMHoe obecriedeHue,
MoCTaBiisieMOe B cocTaBe IudpoBoil naboparopuu, obOecmeunBaroniee padoOTy JaTYUKOB,
COXpaHEHHE U NEPBUYHYIO0 00pabOTKY MOJYyYEHHBIX TaHHBIX.

MyJabTHAATYMK — HUPPOBOM AaTUYMK, MO3BOJISIIOIINNA BECTH OJJHOBPEMEHHO YUYET HECKOJIBKUX
rokasaresiel okpyxkaromel cpeapl U (U3UOJOTMYECKHX IOKa3aTeslell OpraHm3Mma 4YesoBeKa.
MonoaaTuyuk — 1UGPOBON JATUHK, ITO3BOJISIONIMA BECTH OJHOBPEMEHHO YUYET TOJBKO OJTHOTO
MoKasarTessl OKpyKaroleil cpeipl Wiu (U3MOJIOIMYECKOro MOoKa3aTess OpraHu3Ma 4YesloBeKa.
PerucrpaTrop JaHHBIX — 3JEKTPOHHOE YCTPOWCTBO (MHTEPAKTHUBHAS JIOCKA, MEPCOHAIBHBIN
KOMIIBIOTEP,HOYTOYK, ITaHIIET, MOOMIbHBIHTENCGOH )0 AepkuBaromuepadotyl 10 Releon.
JlorupoBanue — pexuM padboThl UPPOBOI TadOpPaTOPUH, PHU KOTOPOM JaT4UK paboTaeT Oe3
perucrparopa JaHHBIX, C BO3MOXHOCTBIO TOCIEAYIONIEH 3arpy3Kd pe3ylbTaTOB HM3MEpPEHHil B
MaMsTh PETUCTPAaTOpa JAHHBIX.

Casizka JaTYHMKOB — pEXKUM paboThl HU(POBOI J1abopaTtopuu, MPH KOTOPOM Ha IKpaHE
peructparopa JaHHBIX Tpaduyecku oToOpakaercsa paboTa OJHOBpPEMEHHO IBYX M 0Oosee
MOAKIIIOUEHHBIX [U(PPOBBIX JATYUKOB.

[InanupyeMble pe3yJbTaThl Kypca

OcBoenue AJIEKTUBHOTO Kypca «[IpakTuueckas ouosorus c
UCI0JIb30BaHNEMOOOpynoBaHuALIeHTpa« T oukupocTan»HaypOBHECPEHET000IIET000pa30BaAHUSAT
OJDKHO 00EeCreurBaTh JOCTHKEHHUE CIEIYIOIIUX MPEAMETHBIX, METAPEAMETHBIX U JTUYHOCTHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.
IIpenmeTHble pe3yibTATHI
[IpenMeTHbie pe3yabTaThl 00y4YeHUs OMOJIOTUH TOJKHBI 00eCIIeUrBaTh:
* ¢opMUpOBaHHE LIEHHOCTHOTO OTHOIICHHSI K UBOM MpHUpOJie, K COOCTBEHHOMY OPTaHU3MY;
MMOHUMaHHUEPOJMONOTIOT HMB(OPMUPOBAHUNCOBPEMEHHOECTECTBEHHOHAYYHOHKAPTUHBI MUDA,
* YMEHHE MPUMEHSATh CUCTEMY OMOJOTMYECKMX 3HAaHUW: PACKPhIBATh CYIIHOCTH >KUBOTO,
Ha3blBaTh OTJIMYMSL HKUBOTO OT HEXHUBOTO, IMEPEUYHUCIATH OCHOBHBIE 3aKOHOMEPHOCTHU
opranu3anuy, (yHKIHMOHUPOBAHHUS OOBEKTOB, SIBJICHUN, TMPOIECCOB JKUBOW MPUPOIBI,
3BOJIIOLIMOHHOTO PAa3BUTHSI OPraHMYECKOTO MUPA B €0 €IMHCTBE C HEKUBOW MPUPOIOH;
* c(hOpMHPOBAHHOCTh TPEICTABIEHUH O COBPEMEHHOW TEOpPUM OHBOJIONUA U OCHOBHBIX
CBU/JIETENBCTBAX 3BOJIIOLNH;



* BIIQJICHUE OCHOBAMH MOHSATHIHOTO ammapara ¥ HAy4HOTO s3bIKa OMOJIOTHH: HMCIOJB30BaHHE
W3YYEHHBIX TEPMHUHOB, IOHSATHH, TEOPHH, 3aKOHOB M 3aKOHOMEPHOCTEW Mjsi OOBSCHEHUS
Ha0Ir01aeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHUH U MPOIIECCOB;

* [MOHMMaHHUE CIOCOOOB MOTyYeHHUs] OMOJIOTUYECKUX 3HAHUM; HAJMYUE ONBITA HCIIOJIH30BAHUS
METOJI0B OMOJIOTHH C IENIBI0 N3YYEHHSI )KUBBIX O0BEKTOB, OMOJIOTHYECKUX SABJICHUIH MTPOILIECCOB!
HaOJro/IeHNEe, OMHMCAaHKE, TPOBEJICHNE HECIOKHBIX OMOJOTMYECKHX ONBITOB M HKCIIEPUMEHTOB, B
TOM YHCJIE C UCTIOIF30BAHUEM aHAIOTOBBIX U IIU(PPOBBIX TPUOOPOB U UHCTPYMEHTOB;

* YMEHHME XapaKTepU30BAaTh OCHOBHBIE IPYMIIbl OPraHU3MOB B CUCTEME OpPraHM4eCKOro mupa (B
TOM UHUCJIE€ BHUPYCBI, OaKTepuu, paACTEHMs, TpPHUObI, KUBOTHBIE): CTPOCHHE, IPOLECCHI
AKHU3ZHEJESITENbHOCTH, UX IPOUCXO0XKACHNE, 3HAUEHNE B IPUPOJIE U )KU3HU YEIIOBEKA;

* yMeHHE OOBICHATH TMOJIOKEHHE 4YEJIIOBEKa B CHCTEME OPraHMYecKOro MHUpa, €ro
MIPOUCXOXKJACHNUE, CXOJACTBA M OTJIMYMS YEIOBEKAa OT KMBOTHBIX, XapaKTepU30BaThb CTPOCHUE U
MIPOLIECCHI JKU3HENEATEIbHOCTH OpraHMu3Ma YellOBeKa, €ro MPUCIOCOOIIEHHOCTh K pa3Iu4HbIM
9KOJIOTMYECKUM (pakTopam;

* YMEHHME HCIIOJb30BaTh NMPUOOPETEHHbIE 3HAHUS M HABBIKM JUISI 370pOBOro oOpa3a >KHM3HH,
cOaJaHCUPOBAHHOTO MUTAHUS W (U3NYECKOW AKTUBHOCTH; HENPUATHUE BPEIHBIX MPUBBIUEK U
3aBUCHUMOCTEH; yMEHHE NPOTUBOJAEHUCTBOBATh JDKEHAYYHBIM MAHHUIYJISIUSAIM B O OJacTu
3/I0pOBbS;

* YMEHHE OINHUCHIBaTh KIETKH, TKAaHU, OpraHbl, CUCTEMbl OPTaHOB U XapaKTepU30BaTh BaKHEHUIINE
OMOJIOTMYECKHE MTPOLIECCHl B OpraHM3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

* cpOPMUPOBAHHOCTD MPECTABICHUN O B3aMMOCBS3H HACJEAOBAaHUS IOTOMCTBOM MIPU3HAKOB OT
poauTeNnbCcKuX (GOpPM C OpraHU3aIMel KIETKH, HAIMYUEM B HEH XpOMOCOM KaK HOCHUTEJEH
HacJIeICTBEHHOM nH(opManun, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJIEI0BaHUS IPU3HAKOB;

* c(hopMUPOBAHHOCTH MPEJACTABICHUN 00 OCHOBHBIX (haKTOpax OKPYKAIOIICH Cpeibl, UX POJIU B
KU3ZHEJESATEIbHOCTH U HBOJIIOLIUY OPTaHU3MOB; MIPEJICTaBICHUE 00 aHTPOMIOTEHHOM (PaKTOpE;

* chopMHUpPOBAHHOCTH MpEACTaBICHUNA 00 HKOCHCTEMax M 3HAaYeHUH OHOpa3HOOOpasus; o
IJI00ATBHBIX HKOJIOTMUECKUX MpobiieMax, CTOSIIUX Tepel] YeIOBEUYeCTBOM M CHOco0ax HX
MIPEOI0JICHUS;

* yMEHHuE pemarb ydyeOHbIe 3a7auyd OMOJIOTUYECKOTO COJIEp’KaHUs, B TOM YHUCIE BBIBIATH
MPUYMHHO-CIICICTBEHHbIE CBSI3U, IPOBOJUTH pacyeThl, JelaTh BHIBOJbI HAa OCHOBAaHUU
MOJIy4YE€HHBIX Pe3YyJIbTaTOB;

* YMEHHUE CO3[laBaTh U MPUMEHSTh CJIOBECHble M Tpaduyeckue MoJenu A OObACHEHUs
CTPOEHUS JKUBBIX CUCTEM, SIBJICHUH U MPOLIECCOB KUBOU IPUPO/IBI;

* TOHMMAaHHUEBKIIAAAPOCCUICKIXU3aPyOeKHBIXYUEHBIXBPA3BUTUEONOIOTHUECKUX HAYK;

* BJIAJICHHE HaBBIKAMH pabOThl ¢ HHPOpMAaIMEd OHOJIOTUYECKOrO COACpkKaHHs, MpPeAcTaB-
JIeHHOW B pa3HOi ¢dopme (B BHIE TEKCTa, TaOIMYHBIX IJAHHBIX, CXEM, I'paUKOB, AUarpamm,
Moenei,n300paskeHn i ), KpUTHY ECKOTOaHAIN3anH(DOPMALIMUUOTICHKUEE 10 CTOBEPHOCTH;

* YMEHHE IUTAHUPOBATh IMOJ PYKOBOJACTBOM HACTaBHHKA M MPOBOJUTH Y4eOHOE HCCIIEOBaHHE
WIN TPOEKTHYI0 paboTy B 00IacTH OUOJNIOTHH; ¢ Y4€TOM HAMEYEHHOU 1enu (opMylupoBaTh
npoOieMy, THUIOTE3y, CTaBUTh 3aJadyd, BbIOMpATh aJ€KBAaTHbIE METObl ISl MX PEIICHHUS,
(GbopMyITUpOBaTh BHIBOBI; MyOIWYHO MPEACTABIAThH MOJTYYCHHBIE PE3YNbTaThI;

* YMEHHEHHTETPUPOBATHOUOIOTMUECKUE3HAHUACO3HAHUSIMUPYTUXYIeOHBIXTPEMETOB;

* c(hOpPMHUPOBAHHOCTh OCHOB 3KOJIOTUYECKOM TI'pPaMOTHOCTU: OCO3HaHHE HEOOXOIUMOCTH
JEUCTBUH MO COXPaHEHUIO OMOPAa3HOOOpa3ns U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAHEHHIO U
YKpEIUIEHUIO 37I0POBbs YellOBeKa yMEHUE BBIOMPATh 11€J€BbIe YCTAHOBKU B CBOUX JEHCTBUAX U
MIOCTYIKaX 10 OTHOIIEHHUIO K JKUBOH NMPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIIHX.
MetanpeamMeTHbie pe3yJbTAaThl



YHuBepcaibHbIe NO3HABATEIbHbIE 1€ CTBUS

ba3oBble joruyeckue a1eicTBUsA:

* BBISIBIISITh MXaPaKTEPU30BATHCYIIECTBEHHBICITPU3HAKNONOIOTHICCKUX0OBEKTOB (SIBIICHUIA );

* YCTaHaBIMBATh CYLIECTBEHHBIH NPU3HAK KIACCUPUKAIMKM OHOJOTHYECKHX OOBEKTOB,
OCHOBaHUS 11 00001EHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIN3a;

* ¢ y4€TOM INpEAJIOKEHHON OMOJIOTUYECKOM 3a7auu BBISABIATh 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B paccMaTpuBaeMblX (akTax u HAOMIOACHUSAX; TMpeiaraTb KPUTEPUU JJIS BBIABJICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

* BBISABJIATH JeOUIUTHI WHPOPMAIUK, JAHHBIX, HEOOXOIUMBIX JUIS PEHICHHS TOCTaBICHHON
3aJ1auu;

* BBIBJISITH NPUYUHHO-CIICJICTBEHHBIE CBS3M TMPH HU3YYCHHH OWOJOTHYECKUX SIBJICHUH U
MIPOIIECCOB; JIEJIaTh BHIBOJIBI C UCTIOJIBb30BAaHUEM JENYKTUBHBIX U MHIYKTHUBHBIX YMO3AaKIIOUCHUH,
YMO3AKJITIOYEHHUH TI0 aHaJIOTUH, (POPMYTUPOBATH TUHIIOTE3bI O B3aUMOCBS3SX;

* CaMOCTOSATEIbHO BbIOMpaTh croco0 pemeHus yueOHo# Ouosiornyeckoil 3ajauu (CpaBHUBATh
HECKOJIbKO BapHaHTOB PEUICHUs, BBIOUPATh HauboJjee MOAXOA[IUN ¢ YIETOM CaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble uccienoBare/bCKkue 1eiCTBUS:

* HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbLCKUNA HHCTPYMEHT ITO3HAHMS,

* ¢dopMynHpOBaTh BOMPOCH], (PUKCUPYIONINE pa3pbiB MEXKAY pPEATbHBIM M KEIaTeIbHBIM
COCTOSTHUEM CHUTYyalluH, 00BEKTa, 1 CAMOCTOATEIBHO YCTaHABIMBATh HCKOMOE U JIAHHOE;

* (dopMHUPOBATh TUIOTE3Y OO0 HCTUHHOCTH COOCTBEHHBIX CYXJACHUH W CYXKICHUW NPYrux,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

* IPOBOJUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECJOXKHBIM OHOIOTHYeCKU
AKCIIEPUMEHT, HEOOJIBIIOE HCCIAEAOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH OHMOIOTHYECKOTO
o0beKTa M3Y4YEeHUs, NPUUYMHHO-CIECACTBEHHBIX CBSI3ed M 3aBUCUMOCTEH OHOJIOTHYECKUX
00BEKTOB MEX Ty COOOiA;

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

* CaMOCTOSITENIBHO (POpPMYNIHUpPOBaTH 000OIIEHUST M BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOMIOJICHUS, OTbITA, UCCIEJOBAHMS, BIJIAJETh HHCTPYMEHTAMU OLEHKUH JOCTOBEPHOCTH
MTOJTyYCHHBIX BBIBOJIOB ¥ 000O0IICHUI;

* IPOrHO3MPOBATh BO3MOXKHOE JajbHEilllee pa3BUTHE OMOJOTMYECKHUX IMPOLIECCOB M UX
MOCJICJICTBUS B AHAJIOTUYHBIX WM CXOJHBIX CUTYaIUsX, a TAK)KE BBIIBUraTh MPEINOJIOKEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

PabGora ¢ undopmanueii:

* MOPUMEHSTH pAa3jIMYHble METOJbl, HHCTPYMEHThl W 3ampoChl MpPU TIOUCKE U OTOOpe
Oouonornueckord MHGOPMALUK WU JAHHBIX M3 UCTOYHUKOB C YU4ETOM MpPENIOKEHHOUW ydeOHOM
OMOJIOTMYECKOH 3a71auu;

* BbIOMpaTh, AaHANU3UPOBATH, CHUCTEMATHU3UPOBATH M HMHTEPIPETUPOBATH OUOIOTUYECKYIO
nH(OPMALIHUIO PA3TUYHBIX BUJOB U (JOPM MpeIcTaBICHHUS;

* HAXOJUTh CXOJHBIC apPT'yMEHTHI (MOATBEPKIAIOIINE UIIH OMPOBEPraloIIre OJHY U TY K€ HUJIEIO,
BEPCHIO) B pa3UYHBIX HHOOPMAIIMOHHBIX HCTOYHUKAX;

* CaMOCTOSITENIbHO BHIOMpaTh ONTUMANBHYIO (OpMy TIpeacTaBieHHs UWHGOpMalUUu U
WUTIOCTPUPOBATH pellaeMble 3a/1a4l HECTIOKHBIMUA CXEMaMHU, JUarpaMMmamu, UHOUM rpadukoil u
WX KOMOWHAIUSAMU;

* OIICHMBAaTh HAJAE&KHOCTh OHONOTHYECKOW HMHQPOpPMAIMK TIO0 KPUTEPHUSM, MPEII0KEHHBIM
YUUTENEM WU CPOPMYTHPOBAHHBIM CAMOCTOSTENBHO;

* 3(ppexTUBHO 3aTIOMUHATH ¥ CHCTEMaTU3UPOBATH UH(OPMAIIHIO;

* OBJANETh CHCTEMOW YHHBEpCAIbHBIX TO3HABATENbHBIX JCWCTBHMI  oOecredyuBaeT
c(hOpMHPOBAHHOCTh KOTHUTHBHBIX HABBIKOB 00yUaronxcsl.
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
IIMCbMEHHBIX TEKCTAX;

* pacno3HaBaThbHEBEpOaIbHBIECPEICTBAOOLICHHS, IOHUMATh3HAUEHU ECOLUAIbHBIX 3HAKOB,
3HATh W PACIO3HABATH MPEANOCHUIKA KOH(IMKTHBIX CHUTYallMd W CMATYaTh KOH(IUKTHI, BECTH
IIEPETOBOPHI;

* OHMMAaTh HAaMEPEHUs APYTuX, MPOSBIATH YBAXUTEIBHOE OTHOLIEHHE K COOECEIHMKY U B
KOPPEKTHOH (opme (HOpMYITHPOBATH CBOM BO3PAKCHUS;

* B XOJe JMaJioTa W/WIM JUCKYCCHU 33JaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOn
OMOJIOTMYECKON TEMBI U BHICKA3bIBATh UJIEH, HALIETICHHbIE HA PeLIeHNEe OUOJIOTMYECKOH 3aauu 1
ojJiep>KaHue 0J1aroKenaTebHOCTH 00IEHNUS;

* COTIOCTAaBJISATh CBOU CYXKJEHHUS C CY)KJIEHUSMHU JPYTUX YYaCTHUKOB JHaliora, 0OHapyKUBaTh
pa3IM4Mue U CXOJICTBO MO3UIIN;

* NyOJIMYHO MPEACTABIATh PE3yJAbTaThl BBIIOJHEHHOTO OMOJIOTUYECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIe0BaHUs, TIPOEKTA);

* CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIJICHUS C YYETOM 3aJay MpEe3eHTAaluu U
0COOEHHOCTEH ayIMTOPUNU B COOTBETCTBUHMC HUM COCTABJISITh YCTHBIE M MHCbMEHHBIE TEKCTHI C
MCI0JIb30BAHNEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHAas 1eATEIbHOCTH(COTPYIHUYECTBO):

* NMOHMMATh M HCIIOJIb30BATh NPEUMYIECTBA KOMAaHIHOW W HMHAWBHIyadbHOM pabOTHl Mpu
pELIeHUH KOHKPETHOM OHOJI0ruueckoi mpooieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHUS
IPYNIOBBIX (hOpM B3aUMOJACUCTBUS IIPH PEIICHUHN TIOCTABICHHOM yueOHOM 3a/1auH;

* IPUHUMATH II€JIb COBMECTHOW JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUSA MO €€
JNOCTHKEHHIO: PpacCIpelesiTh poJiM, JO0roBapuBaThcs, OOCYXKAAaTh MpPOLECC MU Pe3yabTaT
COBMECTHOM paboThl; yMETh 0000OHIaTh MHEHHS HECKOJIbKMX JIIOJIeH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTH, BBITIOJIHATH OPYUEHUS, IO JUUHATHCS;

* IUIAHUPOBATh OPraHMU3AIMIO COBMECTHOW paboThl, OMpEeAeNsiTh CBOIO poib (C y4ETOM
MPEANOYTeHUH W BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aHMOJICHCTBHS), paclpeneisTh 3agaud
MEX/ly 4iIeHaMH KOMaH]Ibl, Y9aCTBOBaTh B TI'PYMNIOBBIX (popmax paboTsl (0OCyxaeHus, oOMeH
MHEHUSIMH, «MO3TOBbIE IITYPMbD» U HUHbIE);

* BBINOJHATH CBOK YacTh pabOThl, JOCTUraTh KayeCTBEHHOI'O pe3ysibTaTa [0 CBOEMY
HaIpPaBJICHUIO U KOOPJUHUPOBATH CBOU ACUCTBUS C APYTMMHU YIEHAMU KOMAaH/IbI;

* OILICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMIMHA MPOAYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
chOpMyIUPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUS; CpPaBHUBATH PE3yAbTaThl C HCXOJHOM
3amaueld M BKJIAQJ KaKJIOTO 4IeHa KOMaHIbl B JIOCTIDKEHHE Pe3yJbTaToB, pa3feisiTh chepy
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPE IPYIIION;

* OBJIAJIETh CUCTEMOU YHHBEpPCaIbHBIX KOMMYHUKATUBHBIX JEHCTBUIL, KOTOpas oOecreurnBaeT
c(OpMUPOBAHHOCTH COLUAIBHBIX HABBIKOB M SMOIIMOHATILHOTO WHTEJIEKTa O0yJarOIINXC .
YHuBepcajabHble peryJaiTUHBHbIE AelicTBUS

CamoopraHusarusi:

* BBIABIIATH MPOOJEMBI JUIS DELICHHS B JKU3HEHHBIX M YUEOHBIX CHUTYaLUAX, HCIOJb3YS
OMOJIOTHYECKHE 3HAHMS,

* OPHEHTHPOBATHCSA B PA3IMYHBIX MOJXO0JAX NMPUHATHUS pElIeHUH (MHIUBUAYyalIbHOE, IPUHATHE
peleHus B IpyIie, NIPUHITHE PELIeHUH TPYIIoi);

*  CaMOCTOSITEIbHOCOCTABIISThAITOPUTMpEIeHHUsI3a1a4u1 (MIINEro4acTh ),BbIONpaTh crnoco6
pemieHust yueOHOW OHOJOrMyYecKod 3ajaud ¢ y4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTUPOBATh MpeJlaracMble BApUAHThI PELLICHU;

* COCTaBIIAITh IUIAaH JieMcTBUH (IUIaH peanu3ald HaMEYEHHOTo aJrOpUTMa pelieHHs),
KOPPEKTHPOBATh MPEUIOKEHHBIN alrOpUTM C YYETOM TMOJIy4EHHS HOBBIX OHOJOTMYECKHX
3HaHU# 00 N3yyaeMoM OHOJIOTHYECKOM OOBEKTE;



* J1enaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CamokoHTpoIb(pediexcust):

* BJIQJIETh CIIOCO0AMH CAMOKOHTPOJIS,, CAMOMOTHBALIUH U PE(IICKCHH;

* J1aBaTh aJICKBATHYIO OLIEHKY CUTYAIlMHU U IIpeajarath Iad e€ u3MEeHEHUS;

* YUUTHIBATHKOHTEKCTUIPEIBUACTHTPYIHOCTH,KOTOPHIEMOTYTBO3ZHUKHYTHIIPUPEIICHUN
y4e0HOMONO0IOTHYECKO3a]auu,a/Iall THPOBATHPEIICHUEKMEHTFOIUMCI00CTOSTEIILCTBAM;

* 0OBSICHATHIIPUYUHBLIOCTIKCHUSI(HETOCTIKECHUS ) Pe3yIbTaTOB IS TEIIBHOCTH, 1aBaTh
OIIEHKYTIPUOOPETEHHOMYOTIBITY, yMEThHAX O IUTHIIO3UTHBHOCBITPOU3OIIIECIIICHCUTYAIIUH;

* BHOCHUTbH KOPPEKTHUBHI B JIATEIHLHOCTh HA OCHOBE HOBBIX 0OCTOATENHCTB, N3MEHUBIITUXCS
CUTYaIlNH, YCTAHOBJICHHBIX OMMOOK, BOSHUKIITUX TPYTHOCTEH;

* OLIEHUBATh COOTBETCTBUE PE3YJbTAT a LIEJIU U YCIOBUSM.

IMOLUMOHAJIbHBII UHTE/IEKT:

* pa3MyaTh, HA3bIBATh M YIPABISITH COOCTBEHHBIMH SMOIIUSIMH M SMOIUSAMHU JPYTHUX;

* BBISIBJIATH U @aHAJU3UPOBATH IPUYHHBI SMOIIHIA;

* CTaBUTH ce0s1 HAMECTO JIPYroro YeJIOBEKa, TOHMMAaTh MOTUBBI U HAMEPEHUS JIPYTroro;

* PETyIUPOBATH CIIOCOO BHIPAKEHUS IMOLIUH.

IIpunsiTue cedst U APyrux:

* 0OCO3HAHHO OTHOCHUTHCS K APYroMY YEJIOBEKY, €r0 MHEHHIO;

* IPU3HABaTh CBOE MPaABO HA OMIMOKY U TaKOE K€ MPaBO JIPYyroro;

* OTKPBITOCThCEOCUIPYTUM;60CO3HABATHHEBO3MOKHOCTHKOHTPOIMPOBATEBCEBOKPYT;

* OBJAJETh CHCTEMOH YHHMBEpPCAJIbHBIX YYE€OHBIX PpEryISATHUBHBIX JI€HCTBUHM, KOTOpas
obecrieunBaeT (OPMHUPOBAHME CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSSI TIO3UIUS
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBJIeHHS COOOHM, CaMOTUCITUTIINHBL,
YCTOWMYHMBOTO TIOBEICHHS ).

JInyHOCTHBIE pe3yabTaThl

IIaTpuoTnyeckoe BOCIMTAHHE:

* IOHMMAaHHE [IEHHOCTU OMOJIOTMYECKOI HayKH, €€ poJii B Pa3BUTHH YEJIOBEYECKOTO OOLIECTBa,
OTHOIIEHHE K OMOJIOTMH KaK BXKHOW COCTABJIAIONIEH KYJIbTYpPbI, TOPAOCTh 3a BKJIAaJ POCCUMCKHIX
1 COBETCKHMX YUEHBIX B pa3BUTHE MUPOBOM OMOOTrnYecKol Hayku. ['pakaaHckoe BOCIMTAHHE:
* TOTOBHOCTh K Pa3HOOOpPa3HONW COBMECTHOI NESATEIHHOCTH MPHU BBHIOJHEHUU OHMOJIOTMYECKUX
ONBITOB, 3KCHEPUMEHTOB, HUCCIEAOBAaHUM M NPOEKTOB, CTPEMIICHHE K B3aUMONOHMMAHHUIO M
B3aUMOIIOMOIIIH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

* TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHUE U MTOCTYIIKH, a TAK K€ IIOBEICHUE U MOCTYIKU JPYIUX
JOJIeH C MO3ULMK HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOrO IMpaBa € YYETOM OCO3HAHMS
MOCJEACTBUI MOCTYIKOB.

JcTeTH4ecKoe BOCIIMTAHME:

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

* OpueHTauuss B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY OHOJOTHYECKHMX Hay4HBIX
MpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIbI, B3aUMOCBSI3SX YEIIOBEKa C
MPUPOJHOMN U COIMATIBHON CPEJIO;

* pa3BUTHE HAy4YHOW JHOO03HATENBHOCTH, UHTEpeca K OHOJOTMYECKOW Hayke U
HCCIEA0BATENbCKOM ACSITENIbHOCTH;

* OBJIQJICHHNEO CHOBHBIMU HaBbIKAMH HCCIIEOBATENBCKOMN AEATEIbHOCTH.

®opMupoBaHHe KYJbTYPHI 310POBbS:

* OCO3HAHUE IIEHHOCTH KM3HU; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha
3M0pOBBIM  00pa3 KU3HU (30pPOBOE MHUTaHHWE, COOJIOACHHE THUTHEHUYECKUX MPaBUIL,
cOamaHCHPOBaHHBIN PEXKUM 3aHATUN U OTIBIXA, PETYIspHas PU3ndecKkas akTUBHOCTBD);

* OCO3HAaHUE TMOCIEJCTBHUI W HENPUSATHE BPEAHBIX MPUBBIUEK (YHOTpEONEHUE aTKOTOJS,
HapKOTHKOB, KypeHHe) ¥ UHBIX (hOpM Bpeaa it PU3UIECKOTO U ICUXUIECKOTO 3I0POBBSI;



* coOmoeHUETIPaBUII0E30IIaCHOCTH, BTOMYHCIICHABBIKHOE30TAaCHOTOTIOBEICHHSIB

MIPUPOIHOM CpEAE;

* YMEHHMEOCO3HABATH3IMOIIMOHAIBHOECOCTOSHUECBOEU AP YT UXITIOJIEN, YMETh yIIPABIISATH
COOCTBEHHBIM SMOIMOHATBHBIM COCTOSIHHEM;

* chopMupOBaHHOCTH HaBBIKA pedieKCHH, MPU3HAHNE CBOETO MPaBa Ha ONMIMOKY U TAKOTO JKe
rpaBa Jpyroro 4ejoBeKa.

TpynoBoe BocniuTanue:

* AaKTHBHOE YYacTHE B PEUICHUU MPAKTUUYCCKUX 3a7ad (B paMKax CEMbH, IIKOJIbI, TOPOAa, Kpasi)
OMOJIOTMYECKOW M 3KOJIOTUYECKOW HAINpPaBJIICHHOCTH, WHTEPEC K MPAKTUYCCKOMY H3yYCHHIO
npodeccuii, CBA3aHHBIX C OMOJIOTHEH.

JK0JI0THYeCKOe BOCTIUTAHNE:

* OpHEHTalMs Ha TPUMEHEHHE OHOJIOTMYECKMX 3HAHWU JUIsl pelIeHUs 3ajad B o0iactu
OKpYXKaroIelCpeIbl, INTAHUPOBAHUSTIOCTYITKOBUOIIEHKUMXBO3MOKHBIXIIOCIIEICTBUM TUTSt
OKpYKaroILenl Cpeibl;

* TIOBBIIICHHE YPOBHS OKOJOTHYECKOW KYJIbTYpHl, OCO3HaHUE TJ00aIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIEM M MyTeH WX PEIICHHS; aKTHBHOE HEMPUSATHE NCUCTBUH, MPUHOCSIIINX
BpE€Jl OKPYKAIOIIEH Cpese;

* TOTOBHOCTh K y4YaCTHIO B TPAKTUUECKOW MACSITEIHHOCTH JKOJOTHUECKOW HANPaBICHHOCTH.
AnanTarys 00yJaronerocs K U3MEHSIONUMCS YCIOBHUSIM COITMATBHOM U TIPUPOTHOM CPEIBI:

* OCBOEHHE 00YJAIONUMHUCS COITUATBHOTO OTIBITa, HOPM M TIPaBMJI OOIIECTBEHHOTO TTOBECHUS B
rpynmnax u cooOIecTBax MpU BBIMOJHEHWH OWMOJIOTHYECKUX 3a7a4, TPOCKTOB M HUCCIEIOBaHUH,
OTKPBITOCTh OTIBITY M 3HAHUSM JIPYTUX;

* OCO3HAHHWE HEOOXOIMMOCTH B (POPMHUPOBAHWUU HOBBIX OHOJIOTHUECKHX 3HAHWUW, yMEHHE
dbopMynupoBaTh UACH, MOHATHUS, TUIIOTE3bI O OMOJOTHYECKUX OOBEKTaX U SBJICHUSX, OCO3HAHUE
nedunnuTa COOCTBEHHBIX OMOJIOTMYECKUX 3HAHUH, TUTAHUPOBAHUE CBOCTO PAa3BUTHS;

* YMEHHE OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMHU, TEPMUHAMU U MPEACTaBICHUSIMH B 001acTu
KOHIIENIIMN YCTOMYMBOTO Pa3BUTHS;

* YMEHHE AaHAJIMU3UPOBATh M BBIABJIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA W SKOHOMUKU;
OLICHUBAaHUECBOUXICUCTBUICYUETOMBIUAHUSHAOKP YKAIOIYIOCPEY, 10 CTHKEHUS ejen u
MIPEOI0JICHUS BBI30BOB U BO3MOJKHBIX TJI00ATbHBIX MOCIEICTBUMI;

* OCO3HAHHME CTPECCOBOM CUTYALIMH, OLICHUBAHUE MMPOUCXOJAIINX U3MEHEHUI U UX MOCIEACTBUIM;
OLICHUBAHUE CUTYALIMU CTPECCA, KOPPEKTUPOBAHUE IPUHUMAEMBIX PEIIEHUN U JEHCTBH;

* YBOKUTEJIBHOE OTHOLLIEHHUE K TOUYKE 3PEHHUSI IPYroro YeJIOBEKa, €r0 MHEHUIO, MUPOBO33PEHHUIO.

Conep:xanue Kypca

B o6pa3oBarenpHOi TporpaMme IpeCTaBICHbI CIEAYIONINE Pa3/IeIbl:
Kierka.
Pa3zmHOXeHUE U pa3BUTHE OPTaHU3MOB.
OCHOBEBI T€HETHKH U CEJICKIINH.
Bun
. DKOCHCTEMBEI

JlanHble pa3aensl BEIOpaHbl ¢ y4ETOM HanboJiee MIMPOKUX BO3MOXKHOCTEH 10 IPUMEHEHUIO
obopynoBanus 1entpa «Touka Pocra» kak s mpoBeneHHs TaOOpPaTOPHBIX padOT, Tak U JAJs
JEMOHCTPAIIMOHHOTO JKCHepuMeHTa. Kpome Toro, mepeuucieHHble pa3Aensbl 00JagaroT
HauOOJBIIUM MOTSHIIMATIOM JUIS OPTraHU3allid MPOEKTHOW U MCCIIEeI0BATENIbCKON AeITeIbHOCTH
oOyuaronuxca. buonornueckoe HaOMIOAEHHE W OKCIEPUMEHT TPOBOIATCS B opme
mabopaTopHBIX PabOT U IEMOHCTPAIIHIA.

orwnPE



TemaTH4eckoe NJaHUPOBaHMe Kypca 68 yacoB , 2yaca B He/eJIIO.

1 1kaacc.
Ne | HaumenoBanu | Coaepikanue Ilenenas Kou- OcHoBHBIE  BUOBl  JAedarelbHOCTH | Mcmoan3oBaHue
/Il | € pa3zesioB M YCTaHOBKA BO 00yuaronmxcs 00opyoBaHUs
TEeM ypoKa 4acoB
Beenenue
1-2 | Meroapt YpoxNel DopMHpPOBaHNE HABBIKOB 2 BriiBrkenue runoressl, uaMepenue | Jlatuuk xkuciopoaa
ounonornueckn | «IIpaktuyeckoe IPAKTUYECKOTO KOHIIEHTPALUU KUCIOPOJa BO
X MIpUMEHEHHE OOLIEHayYHBIX | WCIOJL30BAHUS HAYTHBIX BJIBIXa€MOM, BbI/IBIXa€MOM BO3/1yXe
WCCIICJIOBAaHUI | METOJIOB B METOJIOB HCCIIEIOBaHUS
OMOJIOTUYECKUX
WCCIIEZIOBAHUSIX»
Pasznenl.Knerka
3 benku JlaGopatopHas Brisicauts ycnoBust 2 OnpenensoT akTUBHOCTh Jlatuuk ontuyeckou
pabota Ne 1 AKTUBHOCTU ()epMEHTOB MEPOKCUJIA3bI CIIIOHBI, U3MEPSIIOT IJIOTHOCTH
«3yuenue ONTUYECKYIO IIIOTHOCTh
(dhepmMeHTaTUBHON pacTBOpOM
AKTUBHOCTH CIJIFOHBD»
4-5 | Hyknennossle | JlabopatopHas [TomyunTs 4 [IpuroroBnenue romoreHaTa Hatuuk pH
KHUCJIOTBI pabota Ne 2 npermnapar 00pa31a,00paboTK aleTepreHTamu,
«Bpienenuen OYHILICHHON OCaXX/ICHHE HYKJICOIIPOTEN/I0B,
ounctka JJHK JAHK ounctka JIHK
N3 kiieTok pacTeHuii»
6 Opranesusl JIaGoparopHas Habnronate mna3zmonus 2 [IpuroroBiieHre MUKpOIIpenapara, Mukpockorn,Habop s
KJIETKU pabora Ne 3 Y JICIJIa3MOJIU3 B KIIETKE 00paboTKa peakTuBaMu, paboTa ¢ [penapupoBaHus
«IIna3zmonus u MUKPOCKOTIOM
JIEIIa3MOJIU3B
PaCTUTENBHOM KIETKE»
7-8 | dorocunTE3 Ypok Ne 2 «I"a30BbIE Jloka3ars BblIEIEHUE 4 HaG:ronaroTaeMoHCTpaliMOHHBIH Jatunku
3¢ dexTsl poTocuHTE3A» KHCJIOPOIauTIOTJIOICHHUE OTIBIT, 3aPUCOBBIBAIOT KHCIIOpOAa,
YIJIEKUCIIOTO ra3a Ipu CXEMYYCTaHOBKH,(PUKCUPYIOT pH

poTocuHTE3E

X0 U pE3yJIbTAaThI OIIbITA




9 DoTOCHHTE3 JlabopaTopHas BrisBuTh niporiecc CoOupatoT yCTaHOBKY ISt Jaruuku
pabota Ne 4 (HUKCcauu yriieKuciIoro OIIbITA, U3MEPSIIOT NTOKA3aTeIN KHCIIOpoAa,
«Ornpenenenue ra3a BOJHBIM pacTEHUEM cpenpl, PUKCUPYIOT U aHanu3upyoT | pH
MHTEHCUBHOCTHU no casury pH pe3yabTaThbl
rporiecca (huKcaruu
VYTIIIeKucnoro ra3a KieTkaMu
BOJIOPOCIIHU XJIOPEILIIbD»
10 | Crpoenue n JlaboparopHas JlokaszaTh 3aBUCUMOCTb loToBsT NpenapaTsl, U3MEPSIOT HaTtuuk
¢byHKIMH pabota Ne 5 Typropa oT UHTEHCUBHOCTH 00BEKThI, pabOTAIOT C TaTYUKOM, EKTPONPOBOAUMOCTH,
Hapy»XHOM «BnusiHue ocMmoca Ha OCMOTHYECKHUX ITPOLECCOB 00pabaThIBalOT PE3yNbTAThI OIBITA JIHEKa
KJIETOYHOM TYPrOpHOE COCTOSIHHE
MeMOpaHbI KJIETOK»
11 | Crpoenue u JlaGopaTopHas BBISICHUTB POJIb KYTHKYJIBI 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 IOT C TATYUKOM,
MeMOpaHbI CIIOCOOHOCTH KJIETOYHOM KITyOHEeH 00pabarbIBalOT
MeMOpaHbI B KIETOYHOM pe3yabTaThl
000JIOUKI» OnbITa
12 | Duepretnueck | JlabopaTtopHas Jloka3aTh yriekuciaoro CoOupaloT yCcTaHOBKY, paboTtaroT ¢ | JlaTumk Temmeparyphl,
uii 0OMeH pabota Ne 7 rasa v TeIyIOThl IPH JaTYMKaMu, 00padaThIBAIOT pH
B xietke «Bblaenenre yriekucioro | COUpTOBOM OpOXKEHUH pe3yabTaThl OMbITA
ra3a u TeIIoThl
JPOAOKEBBIMU KIJIETKAMU
IpU OPOKEHUI
13 | Muro3 JlabopaTopHas Onucath U3MEHEHUS [TpuroTaBnMBaOT BpeMEHHBIE Muxkpockor, Habop
pabota Ne 8 XpOMOCOMHOTO amnmnapaTa MUKpOIIpEnapathl, U3y4aroT UX MUKpOTpenapaTroB,Ha-
«[ToBeneHne XpOMOCOM TPH | IPH MUTO3€ 01 MUKPOCKOTIOM, 6op nns
MUTOTHYECKOM JICJICHUH B 00pabaThIBAIOT PE3YIbTATHI MpernapupoBaHus
KJIETKAaX PACTCHUI HaOIIOACHUN
14 | Meiio3 JIaGoparopHas Onucarts U3MEHEHUS [TpuroTraBnuBarOT BpEMEHHBIE Muxkpockon ,Habop
pabota Ne 9 XpPOMOCOMHOT0 anrnapara MHUKpOIIpEnaparsl, U3y4aroT UX MHUKpPOIIPENaparos,
«IloBenenune npu 1101 MUKPOCKOIIOM,00pa0aThIBalOT Habop aJst




Xpomocom

npu

MEHOTUYECKOM
JICIICHUH B

KJIETKaX pacTCHHUI»

Meno3e

Pe3ynbrarsl HaOmoaeHUM

IIpenapupoOBaHUs

Pa3nen2.PazMHoOKeHMe U pa3BUTHE OPraHu3Ma

15- | Onnokneroun | Jlaboparophas BrisiBUTH cx0/1CcTBA U 4 [IpuroraBiuBaoT BpeMEHHbIE Mukpockor, Habop
16 | e opranusmer | paborta Ne 10 pa3In4us KIETOK MHKpOIpenapaThl, U3y4aroT UX MHKPOIIPENapaToB
«CpaBHUTENbHAS OTHOKJIETOYHBIX M0J] MUKPOCKOTIOM,
XapaKTepUCTHKA OpraHU3MOB 00pabaThIBAIOT PE3YNIbTATHI
OJHOKJIETOYHEIX HaOJIFOIEHUN
OpPraHU3MOBY
17- | )Kusnennsie JlaGopatopHas H3yunTth pazButne 4 N3y4daroT no1 MEKpOCKOIIOM Muxkpockor, Habop
18 | umkiIBl pabora Ne 11 cropodura u ramerodpuTa MOCTOSTHHBIE MUKPOTIpETIaparhl, MHUKPOTIPENapaToB
pacTeHui «OCco0EeHHOCTH pa3BUTHS CIIOPOBBIX paboTarOT C H300paAKEHUSIMH,
MarOPOTHUKOBHTHBIX)» pacTeHui 00pabaThIBAIOT PE3YIbTATHI
HaAOJIIOIEeHUI
Pa3nen3.OcHOBBI T€eHETHKH U CeJEKINU
19- | XpomocoMBL. JlaGopatopHas N3yunTh 0COOCHHOCTH 4 [IpuroraBiuBarOT BpeMEHHBIE Mukpockorr, Habop JTst
20 | Ctpoenue pabota Ne 12 BHEIIHErO CTPOCHUS MUKpOIpenapaTsl, U3y4aroT UX [IpenapupoBaHUs
XpOMOCOM «Buemrnee ctpoenue MOJIMTEHHBIX XPOMOCOM B 10/ MUKPOCKOTIOM,
MOJIMTEHHBIX XPOMOCOM CBs13M C TPAaHCKPUIILIMOHHOM 00pabaThIBAIOT PE3YNIBTATHI
KOMapOB-3BOHIIOBY AKTUBHOCTBIO HaOII0ICHU I
21- | I'enetuka JlaGopaTopHas Onpenenurb 4 N3y4aroT noj MUKPOCKOIIOM Muxkpockor, Habop 1
22 | denoBeka pabora Ne 13 MOJIOBOM XpOMAaTHH MOCTOSIHHBIE MUKPOTIPEIapaThl, [IpenapupoOBaHUs
«Ormpenenenue B KJIETKaX paboTaroT ¢ H300paKEeHUSIMH,
MOJIOBOTO XpOMAaTHHA B 3JI0POBOTO 00pabaThIBAIOT PE3YIbTATHI
KJIeTKax OyKBaJbHOTO 4eJ0BEeKa HaOII0AEHUI
AMUTENUS YeTIOBEKa
23- | 3akonomepHoc | JlabopaTopHas Hayuutbcs pacnio3HaBathb 4 N3yyaroT noq MUKpOCKOIIOM Muxkpockor, Habop
24 | ™ pabora Ne 14 dbeHoTUnmYecKue MOCTOSTHHbIE MUKPOTIPETIapaThl, MUKPOIIPETapaToB
HacienoBanus | «OmnpeneneHue reHoTurna MpU3HAKU Ha paboTaroT ¢ H300paKEeHUSIMH,
MJI0JI0BOM MYILIKH HaTypalbHBIX OO6pabatbiBatoT

Jp030(HITBI TIO

HpenapaTax " OIIpCaACIATh

BO3MOXXHBIC I'CHOTHUIIBI

PE3YyJIbTAThL Ha6JIIo,E[eHHI>i




beHoTUITy»

Opranuzma 1o ero
denotuny

Pasznend.Bun

25- | MsmenuuBocts | JlaboparopHas OnBITHBIM IyTEM BBISIBUTH | 4 Pabora ¢ GiiaHkaMu, BBINIOJIHEHKE birank yuera
26 | TmPUPOIHBIX pabota Ne 15 HOPMY pEaKIiy MpU3HaKa NeCTBUI Ha BpeMsi, pacyeThl Ha CKOpPOCTH
TOTTYJISIITAIA «OmnpezeneHrne HOPMBI KaJIBKYJISITOPE MIPOM3BOJIBHON
peaKknuu mpu3HaKa peaKnuu, CeKyHI0Mep
Ha TIpUMepe CKOPOCTH
MPOU3BOJIBHBIX JIBUKCHU
27- | T'enernueckast | JlaboparopHas Paccunrare yactoty 4 Pabora ¢ 6nankamu, onvcanue bnank yuéra
28 | cTpykTypa pabora Ne 16 BCTPEUAEMOCTH aJlIeIICH (EHOTHIIOB, pacYeThI (EeHOTUTTIYECKUX
TIOTTYJTSIITAIA «Pacder gacToThI ¥ TEHOTHUIIOB TOMYJISIIIHA Ha xampkyssitope MIPU3HAKOB,
BCTPEYAEMOCTH ajuIenen KJIbKYJIATOP
W TeHOTHTIOB B TIOMTYJISIIIANY
Pa3nen6.9xocucremMsl
29 | Dkonormuecku | YpokNe3 Jloka3aTh 3aKOH COBMECTHO | 2 HabmoaroT 1eMOHCTpAIHOHHBIN JlaTauku KUCIIopoa,
€ (haKkTopHI «OnpeneneHue cuibl neicTBUs GaKTOPOB OTIBIT, 3aPUCOBBIBAIOT CXEMY pH, xsmopua-noHos,
BO3/ICHCTBUS YCTaHOBKH, (PUKCUPYIOT X011 U OCBELIECHHOCTH,
9KOJIOTMYECKUX (PaKTOPOB» pe3yabTaThl OMbITA TeMIepaTyphbl,
OTHOCHUTEJIBHON
BJIQKHOCTHU
30 | 3akonomepHoc | YpoxNed Jloka3zaTh 3aKOH COBMECTHO | 2 HabGmronaroT 1eMOHCTpalMOHHBIN Jlatuuku Temneparypsl,
TH JeUCTBUS «BnusHue coueranus JeicTBUS (PaKTOPOB OTIBIT, 3aPUCOBBIBAIOT CXEMY pH, kuciopona,
OKOJIOTHYECKH | IKOJOTMYECKUX YCTaHOBKH, PUKCUPYIOT OCBELIEHHOCTH
X (pakTopoB (baxTOpOB Ha Xon u pe3yabTaThl OIbITa
WHTEHCHUBHOCTD
(dhoTocuHTE3a»
31 | Okonoruyecku | JlaGoparopHas BoisiButh (przmueckuii 2 Cobupatot ycTaHOBKY, paboTtatoT ¢ | JlaTuuk TemmnepaTypbl
€ 3aKOHBI pabora Ne 17 MeXaHHU3M MpaBuiIa AjieHa JIaTyuKaMu, 00padaThIBaIOT
U npaBuna «JlokazaTenbCcTBO pe3yiIbTaThl OMbITa
($U3MIEeCKOr0 MEXaHU3Ma
MpaBWiIa AJJieHa
32 | Oxonornyecku | JlaboparopHas BorsiBuTh pusnyeckuit 2 CobuparoT ycTaHOBKY, paboTaroT ¢ JlaTuuk Temneparypbl




€ 3aKOHBI pabotaNel8 MEXaHHU3M TpaBuiIa AjieHa JaT4yruKamMu, 00padaTbIBalOT
U TIpaBUjIa «JlokazaTenbCcTBO pe3yIbTaThl OMbBITA
(bU3NIECKOTO MEXaHU3Ma
npasuia beprmanay
33 | Arpoakocucre | JlabopatopHas Ornpenenutb CoOupaloT yCcTaHOBKY, paboTaro TC JlaT4rK HUTpAT-UOHOB
MBI pabora Ne 19 coJiep>KaHue JaTYMKaMu, 00pabaThIBAIOT
«OrneHka coepkaHus HHUTPATOB B Pe3yIAbTATHI OMBITA
HUTPATOB B PACTECHHIX) IPOJIyKTax
TUTaHUS
34 | I'mobGanbHbIe YpoxNe5 Jloxa3zaTh CBSI3b Habumtonarotr neMoHCTpaliioHHBIN Temnepartypsl,
skonornyeckue | «IlapHUKOBBIN NapHUKOBOTO ddeKra ¢ OTIBIT, 3aPHCOBBIBAIOT CXEMY OTHOCHUTEJIFHON
poOJIeMbl a¢ ekt u rnodampHOe 7100aJIbHBIM MOTEIJIEHUEM YCTaHOBKH, PUKCUPYIOT BJIQKHOCTHU
MIOTETICHNEY X0/ ¥ pe3ybTaThl OIbITa BO3/IyXa,
KUCIIOpO/ia,
pH
HUTOI'0:68

IlepeyeHb JOCTYNHBIX MCTOYHUKOB HH(OpMALINH

B pa3znene npencTaBieH ClMCOK KHUT M CCHUIOK HAa CalThI,B KOTOPBIX O0Jiee MOJpOOHO OCBSIEHBI pa3IMYHbIe aCMIEKThl paccCMaTpUBaeMbIX BOMpocoB. Mx
MO>KHO PEKOMEHI0BATh KaK YUUTENI0, TAK U 00y4aeMbIM, POSBUBILINX HHTEPEC K U3y4aeMoil TeMe.
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