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HanpaBieHHOCTh MPOrpaMMbl: €CTECTBEHHOHAYYHAs
YpoBeHb IporpaMmbl: IPOIBUHYTHIN

1. IlosicHuTEIBHAS 3aNIMCKA

1.1. O6sacTh NPUMEHEHHUS TPOTPAMMBI

[lporpamma HampaBieHa Ha pPa3BUTHE KOMIIETCHIMH B 00JacTH OWMOTEXHOJOTUH H
MUKpoOuonornu. Peanmusanumst mporpamMmbl  COCOOCTBYeT — (DOPMUPOBAHHMIO — HAYYHOTO
MHPOBO33pEHUS y 00yUJaIOMUXCs, @ TAKKE [EIOCTHOTO MPEICTaBICHUS 00 OKPYKaroIeM MHpE,
BHE 3aBUCHMOCTH OT TOTO, KaKyko MpOo(ecCcHio B JalbHEHIIEM BEIOEPET MIKOIbHHUK.

OOyuaromyiecss MOJTy4aT BO3MOXKHOCTH OCBOUTH  METOIAMKH  MHKPOKJIOHAJIBHOTO
PasMHOKEHHUSI M COPTOUCHBITAHUS PACTEHHIA, OyIyT COBEPILIEHCTBOBAaTH YMEHHE paboOTaTh C
7a00paTOPHBIM O00OPYIOBaHMEM, OTTOYAT HABBIKM PabOTHI C )KMUBBIMU KYJIBTYpaMHu OaKTepHid,
MO3HAKOMSTCS ¢ TEXHOJIOTHSMUA MUKPOKJIOHAIBHOTO Pa3MHOXKEHUS PaCTEHUH.

1.2. HopmaTtuBHO-nipaBoBasi 6a3a pa3padoTKu M peajin3aliu MpPorpaMmbl.
[Tporpamma pazpaboTana B COOTBETCTBHH C

— DepnepanbubiM 3akOHOM OT 29.12.2012 No 273-03 «O6 oOpazoBanuu B Poccuiickoit
denepauuny;

— npukazoM MuHucrteperBa npocsemienus Poccuiickoit @enepanuu ot 27.07.2022 Ne 629
«O0 yTBepKIEHMM TMOps/IKa OpraHu3alMy U OCYLIECTBICHHUS 0Opa30BaTesbHOM
JESTENIbHOCTH 110 JONOJHUTENIBHBIM 00111€00pa30BaTeIbHbIM IIpOrpaMMamy;

— pacniopsbkenrieM [IpaButenbctBa Poccmiickoit @eneparu ot 31.03.2022 Ne 678-p. «O6
yTBepeHnr KoHLenuyy pasBUTHS [JOTOIHUTENBHOTO 00pa3oBaHUsl JleTell U MPU3HAHUM
yrpartuBlIUM cuiy Pacniopsokenus Ilpasutenscrsa PO ot 04.09.2014 N 1726-p».

— IIOCTaHOBJIEHHEM [T1aBHOrO rocyiapcTBEHHOIO caHuTapHoro Bpada Poccuiickoit denepaunn
ot 28.09.2020 Ne 28 «O06 yrBepxkaenuu canutapusix mnpasui CII 2.4.3648-20 «CanurapHo-
AMHJIEMHOIOTUYECKIE TPEOOBAHUA K OpPTraHU3aIMsIM BOCIIUTAHHS W OOyYeHHs, OTIbIXa H
03JI0pOBJICHHSI IETEH 1 MOJIOIEIKI;

— IIOCTaHOBJIEHHEM [ JIaBHOTO rOCyIapCTBEHHOIO CaHUTapHOro Bpadya Poccuiickoit denepanuu
or 28.01.2021 Ne2 «O06 yrBepkneHHH caHuTapHbIX npaBuia U HopM CanlluH 1.2.3685-21
«['uruennyeckne HOpMaTHBBl M TpeOOBaHUS K oOecreueHHro Oe30MacHOCTH U (MJIIH)
0e3BpeIHOCTH U1 UenoBeKa (DaKTOpOB Cpebl OOUTAHUSY.

1.3. AKTyaJIbHOCTB, NeJarOru4ecKas 1eaecoo00pa3HoCTh NPOrpaMMBbl

AKTYaJlbHOCTB TPOrpaMMbl  «ATPOOHMOTEXHOJIOTUS» O00YyCIOBIEHa HEO0O0XOIMMOCTbIO
MOBBIIICHUS] MOTHBAIIMU JIETEH K MCCIEA0BATEIILCKONM M MPOEKTHOU NEATETLHOCTH B 00JIaCTH
6uonoruu. CoBpeMeHHas >KU3Hb CTaBUT IE€pe]l YeJIOBEYECTBOM CIIOKHBIE MPOOIEMbl, Tak
Ha3bIBa€Mbl€ TIJIOOAJBHBIE BBI3OBHI, OT OE€30TJIAraTe€IbHOTO PELIEHHS] KOTOPBIX 3aBUCUT HE
TOJIbKO OJIarornojiyyrie, HO M caMa BEPOSTHOCTh HAILEro JAJbHEHINEro CyIIeCTBOBAHUS Kak
O6uonoruueckoro BuAa. [lo MHEHMIO y4Y€HBIX, CpelM KIIOYEBBIX OTpaciiell ecTeCTBO3HaHUS,
CHOCOOHBIX BHECTH CBOM BKJIaJ, B pelleHHe TIJ00aJbHBIX MpobieM, K KOHIy BTOPOTO
THICSIUENIETHS HAIIel 3pbl HA MEPBOE MECTO BbIlIa Ouosorus. B To e Bpems B poccuiicKoin
CHCTEME cpelHero obpa3oBaHMs Hayka O JKM3HM JaJIeKO HE B TPOHKE CaMbIX MOMYJISPHBIX
COBPEMEHHBIX OTpACIEH 3HAaHMS, BKJIIOYAs HE TOJBKO COJEPKATENIbHBIM, HO W BPEMEHHOH
periaMeHT, NpeAocTaBiseMblii Ha ee u3ydeHue. IlosTomMy HeoObYaiiHO Ba’KHO 3HAKOMHTH
HIKOJIbHUKOB HE TOJIBKO C HanboJjiee BaKHBIMU HANpPaBICHUSIMH OMOJOTUYECKUX HCCIIEI0BaHUMH,
HO U C MEPCIEKTUBHBIMU TEXHOJIOTUSAMHU, METOJUKAMH, TPUMEHSIOIIUMUCS B OMOJIOTHH.

Ilenaroruyeckasi 1mes1eco00pa3sHOCThb MPOTPAMMBI «ATPOOUOTEXHOJIOTHSD 3aKITIOYAETCS B
HaNpaBI€HHOCTH  HA  pa3BUTHE  KOMIETEHUMH B  oOmacTd  OWMOTEXHONOTMH U
CEJIbCKOXO03SHUCTBEHHOW MuKpoOuonoruu. IIpuoOpeTéHHBI ONBIT pelleHnus MPaKTHYECKUX



3a1a4, a TaKXKe HaBBIKM PabOThl Ha COBPEMEHHOM JabOpaTOpHOM OOOPYIOBAaHUH IOMOTYT

poeCCHOHATBHOMY CaMOOTIPECIICHHIO 00YyJIaroIuXCsl.

HoBu3Ha nporpamMMsl 3aKJII04YaeTCsl B KOMIUIEKCHOM IOJIX0/I€ K IpeanpodeccHoHanbHOMI
HOJArOTOBKE UIKOJBHHUKOB, IIO3BOJISIIOIEM HE TOJBKO OBJIAJETh HAO0OPOM HEOOXOIUMBIX
npodeCCHOHATIBHBIX 3HAHUN M YMEHHUH, HO U TMPUOOPECTH MPAKTUYECKUI OMBIT B MOCTHXKEHUHU
CBOUX pEaJbHBIX BO3MOXKHOCTEH, IO OCBOEHUIO HOPM U LIEHHOCTEH, MPUHSATHIX B KOHKPETHOM
npodeccuoHanbHOi  cpeme.  Ilporpamma  mpeamonaraeT  Co3JaHME — MHTEPAKTHBHOTO
00pa30BaTEILHOrO MPOCTPAHCTBA JUIsl OIPYKEHHUsI 00YYarOLIUXCs B HAyYHYIO U MHKEHEPHYIO
KyJIbTYypy, Oasupyercs Ha NPUHIMIAX HHHOBAIIMOHHOCTH, HAayYHOCTH, HMHTEpeca, KauyecTBa,
JOCTYITHOCTH U JIEMOKPATUYHOCTH.

OTnu4uTeNbHBIMUA 0COOEHHOCTSIMH ITPOTPAMMBI SIBJISETCS TO, YTO OHA:

— OCHOBaHAa  Ha  MPUHLUUIE  MOJAEIMPOBAHUSA  MOTUBHUPYIOIIEH  HHTEPAKTUBHOM
o0pa3oBaTeNbHONW Cpelapl IMOJ KOHKPETHBIE y4YeOHbIE 3aJaud € HCHOJIb30BAHUEM
00pa30BaTeNbHBIX KEHC-TEXHOJIOTHH U MPOEKTHOIO METOAa 00yUeHMs;

— HampaBJIeHa Ha pa3BUTHE Y OOy4YaroIIMXCS YCTOMYMBOIO MHTEpEca K OCBOEHUIO
COBPEMEHHBIX TEXHOJOIMH, IPOEKTHOH JEATEIbHOCTH, IPAKTUUYECKUX HABBIKOB B
n30paHHO# 00pa3oBaTenbLHON 001aCTH;

— TpeaycMaTpuBaeT MHAMBUIYAIbHBIM MOAX0[, OCKOJIBKY IeJaror B yueOHOM 00beIMHEHUN
BBICTYIIAET KaK HaCTaBHUK (TbIOTOP), OpraHU3aTOp, KOHCYJIbTAaHT, MOAEPATOP;

— peanusyercs C MCIOJB30BAaHHMEM BBICOKOTEXHOJOIMYHOIO OOOPYNOBaHMS JIETCKOTO
TexHonapka «KBaHTOpHYM» B yCIIOBHSX MOTUBHPYIOLIEH MHTEPAKTUBHON CPEIBI.

bnaronaps 3TUM OTIMYUTEIBHBIM OCOOCHHOCTSIM IIPOrpaMMa CIIOCOOCTBYET:

— (dopmupoBaHHIO Yy OOYy4YalOIIMXCSl OIbITa IEPEeHOCAa M INPUMEHEHHUS YHUBEPCAJIbHBIX
y4eOHBIX JEHCTBUH B JKM3HEHHBIX CUTYalMsX JUIsl PELIeHUs 3a1ad OOILEKYJIbTYpPHOTO,
JMYHOCTHOTO M MO3HABATEIBHOTO PA3BUTHUS OOyJaroUINXcs, (OPMUPOBAHUIO KOMITETCHIIUH
U KOMIIETEHTHOCTeH B o0jacTu OMOJOrMM, y4eOHO-HCCIIEN0BATEIbCKOM M IPOEKTHOMH
JeSITEIIbHOCTH;

— (GOpPMHpOBAHHIO HAaBBIKOB yyacTus OOy4aroIUXcs B y4eOHO-MCCIIEOBATENbCKOM U
MIPOEKTHOM JIESITEIBHOCTH;

— OBJAQJICHUIO YYalIUMHUCA TMpUEMaMUd Y4eOHOrO COTPYIHMYECTBA M  COLUAIBHOIO
B3aMMOJIEHCTBUS CO CBEPCTHUKAMH, CTAPLUIMMH IIKOJIbHUKAMH U B3POCIBIMU B COBMECTHOM
y4eOHO-UCCIIeI0BATENbCKON U IPOSKTHOM 1A TEIbHOCTH;

— YCBOEHHIO MPaBUJI TEXHUKHU 0€3011aCHOCTU IpU paboTe B OMOIOrnYecKoi 1a00paTopuu.

1.4. Heas nmporpamMmbl: CO3JaHHE YCJIOBHM I COBEPUICHCTBOBAHMSI KOMIETCHIIMN B
obnacT arpoOMOTEXHOJNOTUU Yepe3 MOTPYKEHHE B TPOEKTHYIO U HCCIEI0BATEIbCKYIO
JeATeIFHOCTh Ha OCHOBE KEHC-TEXHOJIOTHH.

1.5. 3agauyu nporpaMmmsl
Oo0yuarwmmue:
— Co3znaTh yCIOBHS Il COBEPIICHCTBOBAHSI TOHUMAaHUS OCHOB I€JIOCTHOW HAYYHOM KapTHHBI
MHpa.
— Co3znmaTh ycioBus Ui COBEPIICHCTBOBAHMS MOHUMAHUS B3aMMOCBSI3U €CTECTBEHHBIX HAyYK,
BJIMSIHUSL €CTECTBEHHBIX HAYK Ha OKPY)KAIOLIYIO CPey U Ha JAEATEIbHOCTh YeJIOBEKa.

— Co3garb ycnoBus UIs pa3BUTHS HABBIKOB Y4eOHOM, NPOEKTHOM, HCCIIE0BATEIbCKOM,
TBOPYECKOI JIeITETbHOCTH, MOTHBAIIMHM 00YUYaAIOIIMXCSl K CAMOPA3BUTHIO.

— Co3nare ycnoBHs s COBEPIICHCTBOBAHUS YMEHUS aHAIM3UPOBAaTh, OLICHUBATh, IPOBEPATH
Ha JIOCTOBEPHOCTH U 0000IIaTh HAYYHYIO HH(OPMAIIHIO.

— Co3marh ycloBHs Il COBEPIIEHCTBOBAHMS CHCTEMBl 3HAHMM 00 OOIMMX OMOJOTHYECKHX

3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUSX, YBEPEHHOTOo TOJb30BAHUS  OHOJOTHMUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOM.



— Co3garh ycioBHS IS COBEPIICHCTBOBAHUS YMEHHUS HCCIENOBaTh W aHAIM3UPOBATH
OMOJIOTHYECKHE OOBEKTHI U CHUCTEMBI, OOBSCHITH 3aKOHOMEPHOCTH OHMOJOTHUYECKHX
MPOIECCOB W  SIBJICHWW, TPOTHO3UPOBATH TIOCIEICTBUS 3HAYUMBIX OHOJIOTHYECKUX
HUCCIIEIOBAHUMN.

— Co3garb ycnoBus JUIsl COBEPIIEHCTBOBAHUS YMEHUS BbIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUI
00 OCHOBOMOJIAraroIMX OUOJIOTUYECKUX 3aKOHOMEPHOCTAX U 3aKOHAaX, O MPOUCXOXKICHUU U
CYIIHOCTH >KM3HHM, O TJIOOAJIbHBIX H3MEHEHUsX B Ouocdepe; NpoOBEpSTh BBIIABUHYTHIC
TUIIOTE3bl SKCIIEPUMEHTAIBHBIMU CPEACTBAMU, (POPMYIIHPYSI LIEIb UCCIIEA0BAHUSL.

— Co3garp ycnoBusi Ajii (GOPMUPOBAHUS YOCSKIECHHOCTH B HEOOXOJUMOCTH COOJOICHUS
STUYECKMX HOPM U SKOJOTMYECKUX TpeOOBaHWM TMpU NPOBEACHUH OUOJIOTHMYECKUX
HCCIICIOBAHU .

- CO3I[aTB YCII0OBUA IS Pa3BUTUA Hpe,I[CTaBJ'ICHI/Iﬁ 0 COBPEMCHHBIX ME€TOJAaX OMOJIOTHYECKUX
HCCICIOBAaHUM M O BO3MOXHOCTSAX HX NOpUMCHCHUA IJId PCIICHHUA KOHKPCTHBIX
MPAKTUYCCKUX 3a/a4.

— Co3pnath ycluoBUSl JUIS COBEPLICHCTBOBAaHHMS HAaBBIKOB 0Oe30macHOW paboThl BO BpeMs
IPOCKTHO-UCCIIEI0BATEIBCKOM U JKCIEPUMEHTAIBHON JEATCIBHOCTH IMPU HCIIOIb30BAHUH
71a00paTOPHOTO 0OOPYAOBAHHUSL.

Pa3BuBaromue:

- Co31aTh yCIOBHS IJisl COBEPIICHCTBOBAHUS YMEHHUI CAMOCTOSITEIBHO OCYILECTBIIATH MTOUCK
UH(POPMALIUHU 1 TIPEJCTABIATH €€ B MUCbMEHHOM B yCTHOU (hopMme.

- Co3gaTh ycinoBus JJIsl COBEPLUICHCTBOBAHUSI YMEHHUSI COCTABIIATH IJIAH U CJIEI0BATh EMY.

- Co3maTh YyCJIOBHS ISl COBEPIICHCTBOBAHUS YMEHUW aHAIM3UPOBATH, COIMOCTABIATD,
CpaBHUBATh, 0000IIATh TO3HABATEIbHBIE OOBEKTHI, I€JIaTh BHIBOJIBI.

- CO3[[aTI) YCI10BUA JJIA COBCPUICHCTBOBAHUA KOMMYHHKAaTHBHBIX HAaBBIKOB qepe3
Pa3HOOOpa3HbIC BUJIBI PEUCBOM ACATEIHLHOCTH (MOHOJIOTHYECKAs, THAIOTHYECKas PEeUb).

- ConeiicTBOBaTh COBEPIIICHCTBOBAHUIO CAMOCTOSITEIIbHON MTO3HABATEIILHON JACSTEIHHOCTH.

BocnurarenabHble:

— Cnoco0cTBOBaThH Pa3BUTHIO OTBETCTBCHHOCTH, pr,I[OJ'IIO6I/I$I, HOCJIICYCTPECMIICHHOCTH U
OpraHnu30BaHHOCTH.

— CogpeiicTBOBaTh MOBBIIIEHUIO YPOBHS MOTHBAIMU K O0YYEHHUIO.
— CrnocoOcTBOBaTh Pa3BUTHIO YMEHHS OTCTaUBaTh CBOIO TOUKY 3PEHHUSI.

— CnocoOCTBOBaTh Pa3BUTHIO KYJIBTYpbl B3aUMOOTHOILEHUH Ipu paboTe B mapax, rpymnmnax,
KOJIJICKTHUBE.

— Cnoco0cTBOBaThH Pa3BUTHIO aKTUBHOM XKM3HEHHOH ITO3UIIUHU B obiactu npnponooxpaHHoﬁ
ACATCIIBHOCTH U COXPAHCHHUS 310POBbAI.

1.6. Anpecat nporpamMmsl.

JanHas nmporpaMMa mpeHa3HadeHa i o0ydarommxcs 12-17 ner, yCrnenHo OKOHUYMBIINAX
npoxoxjaeHue 6asooro moayns «buolJlad. Jlunus 1» wnm npoasunyroro moxyns «buolJlab.
Jluaus 2» W mpoueAmnX SKCHEPTHYIO0 OLEHKY MPOEKTOB, JHOO0 Ui MIKOJIBHUKOB, YCIEIIHO
IPOLIEIINX BXOAHOE TECTUPOBAHUE.

KonnuectBo venoBek B rpynne — ot 8 10 12 yenosek.

1.7. ®opma peasm3anuy NporpamMMsbl: O4Hasl.
1.8. Cpok ocBoenusi nporpammabli: 1 rona, oobem nporpammel 144 gaca.

1.9. ®opma opraHu3anum 3aHATHII: TapHAs, TPYIINIOBAs], KOJJIEKTUBHAS.



1.10. Pesxum 3aHsaATHIi: 2 THS B HEAEIIO 10 2 aKaJEMUYECKUX Yaca.

1.11. Buabl y4eOHBIX 3aHATHH U PadoT: JICKIIUU, MPAKTHYECKUE paOdOTHI, TJaOOpaTOPHbIE

paboThl, paboTa B MalbIX rpynnax, JUCKycCus.

1.12. Oxkugaemblie pe3yabTaTbl 00y4eHHs
JIuunocmmuwie pe3ynromamol:

OOyuatomuiics OyaeT 1eMOHCTPUPOBATH B IEATEILHOCTH:

YMEHHUE OpPraHU30BbIBATh CBOO JIEATEIBHOCTH (IIAHUPOBAHKUE, KOHTPOJIb, OLIEHKA);
CIIOCOOHOCTB K CaMOCTOSITENIbHBIM JIEHCTBUSM, OTBETCTBEHHOCTD 32 UX PE3YJIbTaThI;
TFOTOBHOCTb OTKPBITO BBIPAXaTh U OTCTauBaTh CBOIO MO3ULUIO;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY CBOEH 00pa30BaTeIbHON TPACKTOPHH;
TFOTOBHOCTh y4acTBOBAaTh B OOLIECTBEHHOMN )KU3HU 00PA30BaTEILHOTO YUPEKACHUS;

BHUMATCIIBHOCTD, HaCTOI‘/JI‘-II/IBOCTB, HEJICYCTPEMIICHHOCTD, YMCHHC npeoaojieBaTb
TPYAHOCTH;

OCO3HAHHOC, YBAXUTCIHLHOC H Z[O6pO)Ke.HaTeJII>HOC OTHOLICHHUEC K APYromMy 4YCJIOBCKY, €Io
MHCHUIO, MUPOBO33PCHUIO, KYJIBTYPC;

KPUTHYECKOE OTHOILIEHUE K HH(POPMALlUU U U30MPATEIIbHOCTh €€ BOCIIPUSATHS;
KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb B OOILIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU;

MMOHUMaHUE OCHOB JKOJIOTMYECKOW KYJIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
JKOJIOTUYECKOTO MBILIUICHUS.

Memanpeomemmboie pezyiomamol:
Pezynamusnvie ynueepcanvHvie yuebnvie Oelticmeust.

OOyuaromuiicst OyeT 1eMOHCTPUPOBATD B JESATEILHOCTH:

OBJIQJICHUE COCTABILIIOLIMMHU HCCIEAOBATEICKOM M IIPOCKTHOM JAEATEIBHOCTH, BKIHOYAs
YMEHHsI BUAECTh MPOOJIEMY, CTaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3bI, 1aBaTh OMpEeNIeHuUs
MOHATHUSIM, HaOMIOJaTh, MPOBOAMTH OJKCIEPUMEHTHI, J€JaTh BHIBOJABI W 3aKIIOYCHHUS,
CTPYKTYPUPOBATh MaTepHall, 0ObSICHSITH, TOKA3bIBaTh, 3alIUIIATH CBOH HJICH,

YMEHHME OLEHHMBATh TOJYYAIOIIMICA TBOPYECKUM NPOAYKT U COOTHOCHUTH €ro ¢
M3HAYaAJIbHBIM 3aMbBICJIOM, BBIMIOJIHATH 110 HEOOXOAMMOCTH KOPPEKIHH JIMOO MPOAYKTa, TUO0
3aMbICJIa.

Tlo3nasamenvhvie yHugepcanbHule yuebHbie 0eticmeust.

OOyyaromuiicst Oy1eT 1eMOHCTPUPOBATD B JESATEILHOCTH YMEHHE:

CaMOCTOSITENIFHO OINpENeNsTh MOHATHS, CO3/1aBaTh OOOOILIEHMS, YCTaHABIUBATh aHAJIOTUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEJIbBHO  BBIOMPATh  OCHOBAaHUSA M KpUTEpPUHM  JUId
KJaccu(UKaluy, YCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBS3U, CTPOUTH JIOTMYECKOE
paccyxaeHue, yMO3aKJIoueHHe (MHAYKTUBHOE, NEAYKTHBHOE M [0 AHAJIOTWH) U JeaTh
BBIBO/IBI,

apryMeHTHPOBATh CBOIO TOYKY 3pEHUSI Ha BHIOOP OCHOBAHUN M KPUTEPHUEB IMPH BBIJCICHUH
NPU3HAKOB, CPABHEHUH U KJIacCU(UKALUU 0OBEKTOB;

pabotatb ¢ pa3HBIMM HMCTOYHMKaMH  OHOJOrMYeckod HHpOpMalMHM:  HAXOAWUTH
Ouonornyeckyro MHGOpPMALMI0O B pa3HBIX HCTOYHUKAX, AHAIM3UPOBATH W OLIEHUBAThH
uH(popMalnio, TpeoOpa3oBbIBaTh MHPOPMAIIHIO U3 OJHOU (DOPMBI B IPYTYIO;

CaMOCTOATCIIBHO OCO3HABATh CBOC NPOJABUKCHUC B OBJIAACHUHN 3HAHUSAMU U YMCHUSIMU.

Kommynukamugnsvie ynueepcanvhvie yueoHvle 0eticmsus.



OO0yuatomiuiics OyaeT 1eMOHCTPUPOBATH B IEATEILHOCTH:

yYMEHHUE TPEICTABISITH HHPOPMAIIHIO, COOOIIATh €€ B MUChbMEHHOM U YCTHOU opMme;
TOTOBHOCTH OCYIICCTBIIATh KOMMYHHUKATHBHYIO PEQIICKCHIO KaK OCO3HAHHE OCHOBAaHUU
COOCTBEHHBIX JCHCTBUN U JCHCTBUN NTapTHEPA,

TOTOBHOCTH KOOPJIMHHPOBATH COOCTBEHHOE MHECHHE W TIO3UIIMIO C MO3UIUSMHU TapTHEPOB
MIPU BBIPAOOTKE 0OIIETo PEIICHUsI B COBMECTHOM JICSITCIIBHOCTH;

YMEHHE YE€TKO (OPMYIHPOBATH B COBMECTHOW ACSITENLHOCTH IIEJIM M MPEIOCTABISATH €€
YYaCTHHUKAaM BO3MOYXHOCTH TPOSIBIATh COOCTBEHHYIO MHHUIIMATUBY JUIsl JOCTHXKEHUS ITOU
eIy,

yMEHHUE BJIaJCTh MOHOJOTHYECKON M JHUAJOTHYECKOH (opMaMH pedd B COOTBETCTBHUH C
HOpPMaMU POJHOTO SI3BIKA;

yMEHHUE TUTAaHUPOBATh YYEOHOE COTPYAHHYECTBO C YUUTEIEM M CBEPCTHHUKAMHU: OMPEACIIAThH
nend, (YHKIUU YYaCTHHKOB, CIIOCOOBI B3aMMOJCHCTBHS, OCYIIECTBISTh B3aUMHBIN
KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO B3aUMOTIOMOIITb;

TOTOBHOCTh pa3periarb KOH(PJIUKTHI — BBISBISITh, HJICHTUQUIIUPOBATE MPOOIEMEI,
OCYIIECTBIISATh TIOMCK M OIICHKY aJlbTEPHATHUBHBIX CIIOCOOOB pa3pelieHus KOH(IIHMKTA,
MIPUHUMATH PEIICHUS ¥ PEATM30BBIBATH UX;

CIIOCOOHOCTH MOHUMAs MO3UIIUIO JPYTOTo, pa3inyarh B €ro peuu: MHEHUE (TOUKY 3PEHHS),
JIOKA3aTeIbCTBO (APTYMEHTHI), PaKThI; TUTIOTE3bI, aKCHOMBI, TEOPHUH;

YMEHHE YCTaHABJIMBATh M CPaBHUBATh pA3IUYHbIE TOYKH 3PEHUS MPEXKIE MNPUHATHUS
penieHus U (GOpMYyIIMPOBAHHUSI BHIBOJIOB;

TOTOBHOCTb MOJXOAWTh K CUTYallUd C MHOW MO3MIIMU U JOTOBAPUBATHCS C JIOJbMHU HMHBIX
TTO3HUIINH;

YMEHHE KpPUTUYHO OTHOCHTBHCSI K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIpHU3HABaTh
OIMOOYHOCTh CBOCTO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €TO.

Ilpeomemmnoie pesyromamul

OO6yyaromuiicst OyeT 1eMOHCTPUPOBATH B JESATEIbHOCTH:

CIIOCOOHOCTh TPUMEHSTh 3HaHUS 00 OCOOCHHOCTSX PACTCHHA W MUKPOOPTaHU3MOB IS
peIIeHNsT KOHKPETHBIX MPaKTHYSCKUX 33134,

YMEHHE TPUMEHSATh OCHOBHBIC TIPUEMbI KYJbTHBUPOBAHHUS MHUKPOOPTAaHW3MOB, PACTCHUHN H
paCTUTENbHBIX TKaHEH;

CIIOCOOHOCTh TIPUMEHSATH METOJBI MHKPOOHOJIOTHYSCKOT0 aHamu3a JUIs HWACHTU(UKAINN
OaKTepHii;

YMEHHE MPUMEHATH HaBBIKH PaOOTHI C COBPEMEHHBIM 000PYI0BaHUEM;

CIOCOOHOCTH OpraHU30BaTh paboTy B OMOIOTUYECKOM 1a00paTOpuu B COOTBETCTBUU C Tpe-
OoBaHUSIMHU O0€30ITACHOCTH.

1.13. ®opmMbl KOHTPOJSA: MHHHM-KOH(EPEHIMsS IO 3al[UTe IPOEKTOB, Ipe3eHTALUS

(CaMOHpe3eHTaHI/I${) ITPOCKTOB 06yqa}om1/1xc;1, Y4aCTHEC B KOHKYpPCax MPOCKTOB.

[TpomexyTouHasi aTTecTalus: TECTUPOBAHUE.



2. YueOHbIH MJIaH

2.1. KoJn4ecTBO 4acoOB 10 TeMe C p336HBKOﬁ Ha TEOPETUYECCKHUE U TPAKTUIECCKUE.

Ne n/m  |Ha3BaHue pa3nena, KoiuyecTBo yacoB @opMmbI aTTECTAINN/ KOHTPOJISI
TEeMbI 4 = _g
g 2 2
=] = 5
= =
=
o
1. Beenenue B 2 1 1 KomOunupoBannas ¢popma (ycTHBIN
00pa3zoBaTeIbHYIO KOHTPOJIb)
[pOrpaMMy
2. Yrpasinenue npoektom | 14 6 8 ®dpoHTtansHas Gopma (YCTHBII

KOHTPOJIb), TpyINoBas popma
(YCTHBIN KOHTPOJIb)

3. CenbCcKOX03AHCTBeHHAs | 52 24 28  |®ponTanbHas Gpopma (YCTHBIH
MUKPOOHOJIOTHS KOHTPOJIb), TpyIoBas ¢popma
(YCTHBIN KOHTPOJIB),
KOMOWHHpOBaHHas (hopma
(mpakTUYECKUN KOHTPOJIb)

4. buotexHomorus 50 20 30 OponTanbHas Gopma (YCTHBIH
pacTeHuii KOHTPOJIb), TPYIIIOBasi popma
(YCTHBIN KOHTPOJIb),
KoMOMHHpOBaHHAs (hopma
(IpaKTUYECKUM KOHTPOJIb)

o. CoBpemeHHOE 24 10 14 |®ponTaneHas Gpopma (YCTHBIHI
[pacTeHUEeBOICTBO KOHTPOJIb), KOMOMHUPOBAHHAs
(hopMa (TpaKTUYECKUH KOHTPOJIb)
6. [lonBenenue UTOTOB| 2 - 2 ['pynnoBas ¢popma (IpaKTHUECKHI
M3ydeHsI TPOTPaMMBI. KOHTPOJIb)
Toro 144 | 61 83

3. Coaep:xanue yueOHO-TeMATHYECKOI0 IJIAHA
3.1. PedpepaTHBHOE KPATKOE OMUCAHNE TEM MPOrPAMMBI ¢ YKA3aHHEM TeOPEeTHYECKUX
U MPAKTHYECKUX BUAO0B 3aHATHI M ¢ YKa3aHHEM YaCOB.

Pa3nea 1. BBenenne B mporpammy. 2 yaca.

Teopus (1 wac): I'noGanbHbIE BBI30BBI U IOCTHKEHHUST OMOJIOTUYECKON HAYKH.

Ilpakmuka (1 uac): VIHCTpyKTa)k NO TeXHUKe Oe30macHOCTU. BwimonmHeHMe 3amaHuit
BXOJHOT'O TECTUPOBAHU.

Paznen 2. Ynpasiienue npoekTom. 14 yacoB.

Teopus (6 wuacos) VYmupaBieHHE TNPOEKTOM. MeToIbl YHpPaBICHUS IPOCKTaMHU.
IInanupoBanue aesrtenbHOCTH. HCTpyMEHTapuil MIAHUPOBAHMS JAesATeNbHOCTUH. OpraHusanus
COBMECTHOH JI€ATEIbHOCTH POEKTaHTOB. CTOMMOCTD IIPOEKTA.

Ilpaxkmuxka (8 uacos) Tpenunr «IlmaaupoBanne B SCRUMY. IIpaktukym « THCTpyMEHTHI
JU3aliH-MBILUICHUS.

Paznes 3. CesibckoX03s1liCTBeHHAsE MUKPOOHOJIOTHA. 52 yaca.
Teopusi (24 uaca): MuUKpOOpPTaHU3MBI TIOUBBI U UX COOOIIECTBAa. METOIBI ONpeAeIICHHs
YHUCIEHHOCTH, COCTaBa M AaKTMBHOCTU IIOYBEHHBIX MHMKPOOPraHM3MOB. OKOJOTHYECKUE



0COOEHHOCTH Pa3BUTHS MHKPOOHBIX COOOILECTB MOYBBL: MEXaHHMUECKHI COCTaB, TEMIIEparypa,
BIIQXKHOCTh, KUCIOTHOCTh, OBII mouBbl, OmoTHueckue QakTopbl. BiusHHE aHTPOMOTEHHBIX
(dakTOpOB Ha MHKPOOHOE COOOIIECTBO IMOYBBI: MEIHOPALUS MOYB, YAOOpPEHUS, MECTHIIHIBI.
BzaumopeiicTBie MUKpPOOPraHU3MOB U PACTEHUI: MUKPOOPTaHU3MbI 30HBI KOPHS U UX CUMOHO3
C pacreHusIMH. ONUQUTHBIE MHUKPOOPTaHM3MBI M XpaHEHHEe ypoxkas. MHKpoOHbIe
3emiiey1o0puTeIbHbIC OHompenaparel Ha ocHoBe Rhizobium u Bradyrhizobium, Azotobacter
chroococcum, nuanoOakTepHii, acCOUMATUBHBIX a30TGUKCHPYIOMUX Oakrepuid. [IpuMeHeHue
MUKpPOOPTraHU3MOB U MHUKPOOHBIX OuornpenaparoB Aisi O0ppObI ¢ OOJE3HSIMU U BPEAUTEISIMU
CEJIbCKOXO3SMCTBEHHBIX pacTeHuil. [IpumeHeHne aHTHMOMOTMKOB Ui 3aIIUTHl PACTEHUH.
[IpeBpareHrie MUKpOOpPraHU3MaMH PaCTUTENIBLHOTO ChIpbst (OMokoHBepcus). [lonyuenue 6uorasza
U3 0TX070B (hepM. MUKpPOOHOIOrHUYECKasi OUUCTKA CTOUYHBIX BOJ.

Ilpakmuxa (28 uacos). Ilpaktuueckue padboTel: «OOpaboTKka mocyawl I cOopa mpod
noyBel», «COop 00pa3moB mouBbl», «l[IpUrotoBieHMe MNUTATENBHOW  Cpenbl s
KYJIbTUBUPOBAHUS TMOYBEHHBIX MHKPOOpPraHU3MoB», «lIpuroroBieHne MUKponpenapaTon
BBIJICJIEHHBIX MUKPOOPTAaHU3MOB M OKpalIMBaHUeE 10 ['pamy».

Jlaboparopubie paboThl: «OmnpenesneHne YUCICHHOCTH MOYBEHHBIX MHUKPOOPIaHHU3MOBY,
«Ormpenenenue ApIXaTeNbHOW AaKTHBHOCTH ITOYBEHHBIX MHKpPOOPTraHU3MOBY», «Bpiienenue
YHUCTBIX KYJIBTYP MOYBEHHBIX MHKPOOPTraHU3MOB», «OOHapy:KeHHE M y4eT MHKPOOPTaHHU3MOB,
YYaCTBYIOUIMX B TIPEBPALICHUH COENWHEHHMH a3oTay, «llomydeHue KynbTyp pu3ochepHbIX
MUKpPOOPTaHU3MOBY», «BnusHue KynbTyp MHUKpPOOPTaHHM3MOB Ha IMPOpPAcTaHHE CEMSH U POCT
pacTeHu».

Pa3nen 4. buorexnosorust pacrenuii. 50 yacos.

Teopusa (20 uacos): Vctopusi OMOTEXHOJIOTHH PACTEHUN U COBPEMEHHbBIC HAIPaBIICHUS
pa3BuTHsA. MUKPOKIOHATBHOE Pa3MHOKEHHE PACTEHHI: TPEUMYIIECTBA U TIEPCIIEKTUBBI METO/1A.
OOlecrieueHne AaceNTUYECKUX YCIOBUW TMpU paboTe C PACTUTENBHBIMU  KYIbTypaMHu.
[MutarensHbIe Cpenbl ISl KYJIbTUBUPOBAHUS PACTUTEIBHBIX TKaHEH. MaKpo- U MUKPOIJIEMEHTHI.
®duroropmonsl.  Meroasl  cTepuiaM3anUMu  [OceBHOro  marepuana.  llomydyenwe u
CyOKYIbTHBHPOBAHUE  KAJUTYCHBIX  KYJIbTYyp. PuU30Te€HE3, TEeMMOIeHe3, KaJUIyCOreHes.
Perenepanus pacteHuil B KyabType in Vitro.

Ilpakmuka (30 uacos): Tlpaktuueckue padoThl «CTeprin3aus MoCyasl 1 HHCTPYMEHTOB
JUIST MUKPOKJIOHAJILHOTO pa3MHOXKEHUsl pacTeHuii», «lIpaBuma paboTel ¢ abakTepuaibHBIM
O6okcom», «Pacy€T KOHIEHTpaluii KOMIOHEHTOB JJisi MPUTOTOBJICHUS TUTATEIBHBIX CpeIy,
«[IpuroToBieHre MAaTOYHBIX pAcTBOPOB [UJIsi NUTaTeldbHOM cpenpl Mypacure-Ckyray,
«[IpuroToByieHHEe U CTEPUIIN3ALIUS TUTATEIbHON cpenbl MCy»

Jlaboparopubie paboTel «llogbOp ONTUMANTBHOTO pPEXHMMa CTEPUIIH3AIUN  CEMSIHY,
«BnusiHue TOPMOHOB Ha MpopacTaHue ceMsiny, «[1ogdop onTUMaNBHOTO peKUMa CTEPHIIM3AIIUN
pPacCTUTENBHBIX OSKCIUIAHTOB», «MUKpOYEpeHKOBaHHE TMOOEroB acCHEeTHYeCKH BBIPAIICHHOTO
pacteHus U uUX yKopeHeHue», «llomydeHune KayuTyCHOM KyJNbTYphl M3 TKAaHEW KOpPHEIUIoaa
MOPKOBU».

Pa3nes S. CoBpeMeHHOe pacTeHHEBOACTBO. 24 yaca.

Teopus (10 yacos): Cenexuusi pacTeHU — UCTOpUS U JoCTIKeHUs. PaboTel o cObopy u
U3YYEHHIO PACTUTENBHBIX pecypcoB (0aHKM TeHETHYeCKHX pecypcoB). PaifoHupoBanue u
aKKITIMAaTH3alus pacTeHUil. MeTOMKN KOHKYPCHOTO COPTOHMCITBITAHUS CEIIbCKOXO035HCTBEHHBIX
KynbTyp. IIpoekT «BaBunoBckuii oropom».

Ilpaxmuxka (14 uacos):

[Tpaktuyeckue paboTsl «OmnpeneneHue kadectBa MnoceBHoro Matepuana mno ['OCT
13056.1—67 (umcTtoTa H BIAXHOCTH CEMSH)», «OmnpeneneHne BCXOXECTH W DHEPTUH
npopacTaHus ceMsn», «lIpennoceBHas 00paboTka ceMsn», «I[1oceB 1 MUKUPOBKA CESHIIEB

JlaboparopHas pabora «COpPTOUCIBITAHHE 3€JIEHHBIX W JEKOPAaTUBHBIX KYIbTYp B
YCIOBUAX 3anOSAPb».



Pa3znea 6. [lonBeneHne HTOroB U3y4YeHUs MPOrpaMMBbl. 2 yaca.
Ilpaxmuxa (2 uaca):
DKCIEPTHBINA ATall KeMCOoB: 3aluTa IPOeKTOB HA MUHU-KOH(EPEHITUH.

3.2. ®opMbl ¥ BBl KOHTPOJIS
— AMArHOCTHKA 3(PPEeKTUBHOCTH 00Pa30BaTEJIBLHOIO MpoLecca
B xoxe peanuzanuu nporpaMMbl 00YyYarOIIMMHUCS OCYIIECTBIISIFOTCS JUArHOCTHYECKUE
Cpe3bl MO ONPEIETICHUIO0 YPOBHS YCBOCHHUS POTPAMMBI:

BX0/JHOH KOHTpPOJIb — TECTHUPOBAHHUE, INPOBEPSIOIICe YPOBEHb 3HAHHMHA B 001acTH
OHOJIOTHH.

[IpoMexyToYHas JMAarHOCTHKA IPOBOJUTCA B CpeIdHe Y4eOHOro Troma B BHUJC
TGCTI/IpOBaHI/HI.

HtoroBas JAMarHOCTUKA TPOBOIUTCS B KOHIIE OOyYEeHHS B BHJE KOH(EPEHIUH, Ha
KOTOPOM MPOUCXOJUT 3alUTa IPOEKTOB.

Pe3ynbrarhl KOHTPOJIS GUKCUPYIOTCS B TMATHOCTHYECKOM KapTe.

Bxoonoii konmposnw

Marepuansl TecTupoBaHus cM. B [Ipunoxenun 4.

Kputepnn onieHKM BBOJHON JUATrHOCTHKH:

Hu3zkuu ypoeens — NpOLIEHT PaBUIIbHO BBINOJHEHHBIX TECTOBBIX 3aaHui cocTaBisieT 60
% W HIDKE.

Cpeonutl yposeHb — MPOLESHT NMPABUIBLHO BBITIOJIHEGHHBIX TECTOBBIX 3aJIaHUM COCTaBIISCT
61-79 %.

Buvicokuui yposens — NpOLIEHT MPAaBUIIBHO BBIITOJIHEHHBIX TECTOBBIX 3a/IaHUM COCTaBIISET
80 % u BrIIILIE.

— OLIeHKA YPOBHeil OCBOCHHUSI MOAYJel (KPUTepUM OLEHKH YPOBHEH
OCBOECHHS MOJIyJIeil)

YpoBHH ITapameTpsl IToka3zaresnu
Boicokmii | Teopetnueckue OOyuaromuiics ri1y0oKo U BCECTOPOHHE YCBOMI IpoOieMy;
YPOBeHb 3HaHUSI. YBEPEHHO, JIOTUYHO, TIOCIIEIOBATEIIEHO ¥ TPAMOTHO M3JIaraet
(80-100%0) MaTtepuaig; yMeno OOOCHOBBIBAET U apryMEHTHpYeT

BLIABUTAEMbBIE MM WJIEU; J€JNAeT BBIBOALI U OOOOIIECHUS;
CBOOOIHO BIIAJEET MTOHSATUSAMHU.

[IpakTuueckue CnocoOeH MpUMEHSITh MPAKTHYECKUE YMEHUSI U HABBIKH BO
YMEHHMSI U HaBBIKU. | BpEMSI BBITIOIHEHUSI CaMOCTOSITENBbHBIX 3afaHuil. PaboTy
BBITIOJIHSIET C COOJIIOICHUEM TTPaBUJI TEXHUKH O€30TIaCHOCTH,
AaKKypaTHO, JOBOAMT €€ J0 KOHIa. MOXeT OUEHUTh
pe3ynbTaThl BBIMOJHEHHUSI CBOETO 3aJaHUs M JaTh OLICHKY
paboThI CBOETO TOBAPHIIIA.

Cpennuii | Teopernueckue Tema packpsiTa HEIOCTATOYHO YETKO W IIOJHO, TO €CTh
YPOBEHb | 3HAHUSL. 00yJaroIIHMICS OCBOWIT IPOOIIEMY, 110 CYIIECTBY HU3JIaraeT ee,
(50-79%) HO JIOMYCKAaeT HECYIIECTBEHHBIC OMIMOKM W HETOYHOCTH;

c1abo apryMeHTUPYET Hay4HbIE TIOJIOKEHUS; 3aTPYTHSAETCS B
(GbOpMYyTUPOBAaHUHM BBIBOJIOB U OO0OOIIEHWI; YaCTHYHO
BJIAJICET CUCTEMOM MOHSITHUH.

[IpakTuueckue Brnaneer 6a30BbIMH HaBBIKAMH M yMEHHSIMH, HO HE BCET/Ia
YMEHUS U HaBBIKHU. | MOXKET BBIMOJHUTH CAMOCTOSITENIbHOE 3a/1aHK€, 3aTPYAHAETCS
W TMPOCUT ToMomu memarora. B pabore pomyckaer
HEOpPEKHOCTh, JIeNaeT OMIMOKH, HO MOKET YCTPaHUTh HX
MOCJI€ HABOJISIIIIMX BOMPOCOB MJIM CaMOCTOATENIbHO. O1EeHNUTh
pe3ynbTaThl CBOEH JESATEIIbBHOCTH MOXET C TO0JICKa3Kou
nejarora.
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YpoBHH ITapameTpsl Iloka3zaresnu
Huskmii | Teopernueckue OOyuaromuiics He yCBOMJI 3HAYUTEIBHON YacTH MPOOJIEMBI,
YPOBEeHb | 3HaHUS. JIOIYCKaeT CYUIECTBEHHbIE OLIMOKM M HETOYHOCTU MIpH
(MeHb1IE pacCMOTPEHUM €€; HE MOKET apryMEHTHMPOBaTh HayyHbIE
50%) MOJIOKEHUS; HE (OpPMYIUPYET BHIBOJOB M 0000IIEHUH; HE
BJIa/I€ET OHATUHHBIM aIlapaToM.
[IpakTruueckue Brnageer MUHHMMaNbHBIMM  HayaJbHbIMM  HAaBBIKAMU U

YMCHUA U HAaBBIKU.

YMEHMSIMHM. Y4Yaluics CHOCOOEH BBINOJIHATh KaXIYHO
OIlepalyIO TOJBKO C MOJCKAa3KOM IeJarora Uid TOBAPHUILECH.
B pabore nmomyckaer rpyObie OMMOKH, HE MOXET HAWTU UX
Jaxke 1mocne ykazaHus. He crmocoOGeH caMocTOSTEeNbHO
OLICHUTH PE3YyJIbTATHI CBOCH PAOOTHI.

KpnTeplm OLICHUBAHUA IIPOCKTOB

Kpurepunii

Banabl

IIpobieMaTnka U AKTYaJIbHOCTh

1.Yetko chpopmynupoBana rpodiema — 3 0.
2.AKTyanbHOCTB — 3 0.

IMpopaGoTaHHOCTH MPOEKTA

l.AHanmu3 TUTEepaTypHBIX MaHHBIX (JIUTO030p M CIHCOK
auTepatypsl) — 2 0.

2.1lenemonaranue — 2 0.

3.IIpaBuibHO chopMyIupOBaHbI 3a1a4u — 2 0.
4.IlnanupoBanue paboTel — 2 0.

KomanaHocThb

pacnpeeneHue poiei) — 2 0.

Ka4ecTBO mosryueHHoro

pe3yJbTara

1.0Omnmcan xox paboThI U pe3ynbTaThl — 3 0.

2.Ectb oTo mnm Buaeo xona paboThl (IKCIIEPUMEHTA) —
26.

3.J1aHo MoIPOOHOE ONKMCAaHUE IOCTUTHYTOTO pe3yJibTara
(BBIBOZIBI, 3aKJIIOYEHHE) — 3 0.

Od¢opmiienue u noxava

1.3HaHuEe OCHOBHBIX TEPMHUHOB I10 TeMe NMpoeKTa — 2 0.
2.CooTBeTcTBHE TpeOyeMoil cTpyKType (MHpOopMaus
CTPYKTypupoBaHa) — 3 0.

3.KauectBo npe3enramnuu — 2 0.

4.BoicTymuienue — 2 6.

5.0TBeThI Ha BONPOCHI — 2 0.

6.CobmroieHre BpeMEHHOT0 perjgaMeHTs! — 1 6.

Hroro

36 Oaiu10B

- CBOJAHasdA

TA0JMIIA

pe3yJabTaToB o0yueHust N0  JAONOJHUTEJIbLHOMI

o0meoOpa3oBaTe/ibHOI MporpaMmme

JlononHuTenbHas 001epa3BUBarolas nporpamma «ArpoOdHOTEXHOIOTUS»
I'pynma Ne
[Tenaror non. o6pasoBanus [mazynosa E. /L.

Onenka Hrorosas
Ne oU OneHka TeopeTHYeCKUX
N MIPaKTHIECKUX OLICHKA
/1 y4YaIerocs 3HAHUN .
YMEHUI 1 HABBIKOB

1.

2.

3.
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Hokazamenu oceoenus 00NOIHUMENbHOU 00ULCOOPA306AMEILHOUL NPOSPAMMDbL
YpoBHU OCBOEHUS ITpOrpaMMel (B %):
Hu3sknii
Cpenuuit
Beicoknii

4. KoMIuieKC OpraHu3aiuoOHHO-TIearoru4eckKux yCcJaoBHid

4.1. Kanennapublii ydueOHbIi rpaguk (npuiio:keHue 1 k mporpamme)

4.2. PecypcHoe obecrniedeHue NPpOrpaMmbl:

- MaTepHAJbHO-TeXHHYECKOe obecneyeHne

Jis mpoBeneHus JIEKUMH M MUHU-KOH(EPEHLUH MPEeayCMOTPEH KaOWHET, OCHAICHHBIH
KOMITbIOTEpHOM TexHHKOH, He MeHee 1 IIK Ha aByx oOydarommxcs, MPOEKTOPOM, SKPAHOM,
MarHUTHO-MAapKEPHOU JOCKON, MarHUTHO-MapKEPHbBIM (UIMII-YapTOM.

JlaGopaTtopHble 3aHATUS Kypca «ATpPOOMOTEXHOJOTHS» TPOBOAATCA B  y4eOHOM
nabopaTopuu, NpeAHA3HAYEHHOM s MOATOTOBKM M NPOBENEHHs  OMOJOTHYECKUX
uccnenoBanmii. OOOpyZoOBaHME U TeXHHUKAa paboT B y4eOHOW J1aOOpaTOPUH  JTOJDKHBI
COOTBETCTBOBATh  TPEOOBaHMSAM, MPEIBSABISAEMbIM K IPOU3BOACTBEHHBIM U  JIPYTUM
71a00paToOpUsM COOTBETCTBYIOIIETO MPOQUIIS.

B cocraB yueOHOW maGoparopun BXOZAT: KOMHara s McCCelOBaHUN-3aHATH,
aBTOKJIaBHAs  (CTEpWIM3AllMOHHAs); MOEYHas, OO0OpyAOBaHHAas JJISi MBITbS  IOCYHBI;
npenapaTopckas, Iie MPOBOAAT MOATOTOBKY JIaOOPaTOPHOM MOCYIbl M XpaHAT MHUTATENIbHbIE
Cpelpl; MaTepuajbHash KOMHAaTa — JJIsi XpaHEHHs 3allaCcoB PEaKTUBOB, MOCYAbI, almaparypsbl,
npuOOpOB, X035iCTBEHHOIO UHBEHTaps. /i MpoBeeHHs IOCEBOB, CTEPUIIBHON Pa3IMBKHU Cpe.
U Jpyrux paboT ¢ coOJIIOJIEHHEM IIpaBWJI AaCENTUKU B IIOMEIIEHUU [UIsl MCCIeAO0BaHUMN
ycTaHOBJIEH OOKC-TaMMHap. BhipaliynBanue MUKpOOPraHU3MOB IIPU ONpPeIEIEHHON TeMIepaType
IIPOM3BOJUTCS B TEPMOCTATE U IIeHWKep-uHKyoarope. KynbTuBUpOBaHUE paCTUTENBbHBIX TKaHEN
IIPOU3BOJUTCS B TEPMOCTATE WM Ha CTEJUIAXKaX ¢ UCKYCCTBEHHBIM OCBELLIEHUEM.

Y4eOHO-MeToANYECKHE CPESICTBA OO yUEHUS:

[Tpumensiemoe Ha 3aHATUAX AUJAKTHYECKOE M Yy4eOHO-METOIMYecKoe obecreueHue
BKJIIOUAET B ce0s 3JIEKTPOHHBIE YYEOHUKH, CIIPAaBOYHBIE MaTepUaibl U CUCTEMBbI UCIOIb3YEMBIX
[Tporpamm, MHTEpHET, paboune TeTpagu 00yqaronxcs.

- cnenuajibHOe 000py10BaHMe:
boxkc abakrepuansnoit BAB IL[P-"Jlamunap-C"
bans-repmocrar Bonsinas WB-4MS
Tepmocrtar «TC-1/80 CITY»
Cyxoxaposoii mka¢ «Binder ED 53»
Crepunusarop (aBroknas) «TUT-2340MK»
MHuKpOBOIHOBAS €YD
Hleiikep-unky6arop «BioSan ES-20/60»
Ananutuueckue Becol «"A & D" HR-100AZG»
[Tpubop BakyymHoro ¢unsrpoBanus [IBO-47
. Muxkpockon 6uonoruueckuit «Leica DM2500»
. Mukpockornsl «Mukpomen 1 Bap. 3-20» (6 mrt.)
. ABTOMaTHYEeCKHE MUTICTKH ¥ HAKOHEYHUKHU JJIST HUX
. HITaTuBBI-MOJICTABKY JUIsI aBTOMAaTHYECKUX MMUTIETOK
. [IpombIBaSIKN

CoNoOA~RWNE

N N o
~AWDNEO
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15. [IpoGupku, KonoObl, yamku [leTpu, TOKPOBHBIC U IPEIMETHBIE CTEKIJIa, XHMHUYECKHE CTaKa-
HBI, CEPOJIOTMYECKHUE MTUTIETKU

16. IlItaTtuBel 115 IPOOUPOK

17. MuxkpoOuonorudecKkue meTin

18. Mukpobuosnorunueckue mmarenu (puranbckoro)

19. CriupToBKkH

20. MuKpoOHoJIOTHYeCKHEe KPACUTEIH.

21. KOMITOHEHTHI MUTATEIbHBIX CPe.

22. XUMHYECKUE PEAKTHBBHI.

23. Ckanpnenu

24. ITunnersl

- HH(OPMAIHOHHO-METOIHYECKOE O0ecTiedeHue
CeeneHuss 0 (GopMax M TEXHOJIOTHSAX OpPraHM3alMd y4eOHBIX 3aHSATHHA, METOAaX W
npremMax paboThl ¢ 0OydYaIOMUMUCS, UCTIOIB3YEeMOM TUAAKTHYECKOM Martepuaie u (opmax
OTCJIKUBAHHS PE3Y/IHTATOB MPEICTABICHBI B TAOJIHUIIE.
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Ne Hassanue pasjaena, TeMbl DopMbI TexHoJiorus Merogsl u mnpuembl | Bo3mo:xHBIN Texunyeckoe ocHamenne | MopMa OTCJICKUBAHUSA

n/n OpraHu3auu OpraHu3anuu PadoThI ¢ yYamuMHcsl | AMIAKTHYeCKUit 3aHSATHSA " (pukcanyun
Y4eOHBIX 3aHATHIL | 3aHATHIA MaTepHal pe3y/1bTaToB

1 Beenenue Jlekums, Oecena, | TpamuimoHHbIE CroBecHbIe METOIBI IpesenTanys, Kowmmstorep, mpoextop KomOnHupoBaHHast

00pa3oBaTEeNBHYIO MpaKTHIecKas TEXHOJIOTHI (YCTHOE M3TI0XKEHHE); BHUJICO, TECTHOBBIE (opma (yCTHBII
poTpaMmy pabora Harssimaere MeTompt MaTeprabl KOHTPOJIb)
(MeToz JeMOHCTpAILIHIA,
METOJT WIUTIOCTPAITHIA)

2 VYnpasieHne mpoeKToM Jlexmms, Oecenma, | KoMmbrorepHble CrnoBecuple  Metonsl | Buneo, npesenrarmm | Kommprotep,  mpoektop, | @poHTanmpHas — opma
paboTta B MaJbIX | TEXHOJIOTHH, (muckyccus) ¢GrrmmaapT MarHuTHO- | (YCTHBIHA KOHTPOJIB),
rpyImax, TIPOSKTHBIE Mertoas! TpOOIEMHOTO MapKepHSIH, (rromMacTepsl | TpymmoBas topma
JIACKYCCHS TEXHOJIOTUH oOyuyeHuss  (YaCTUYHO- (YCTHBIN KOHTPOJIb)

TIOMCKOBBIH,
HCCIIEIOBATEIILCKHIM,
II03HABATENbHOE
npoOieMHOe
U3JI0KCHHE,
JIMaIOTHIECKOe
poOIeMHOE
H3JI0KEHHE, )
3 CenbCKoX03siiCTBeHHAS Jlexmwms, pabdora B | TpaauimoHHbe CnosecHble  Metoasl | Buseo, Kommerotep,  mpoektop, | @poHTanmsHass  ¢dopma
MHUKPOOHOIIOTHS MaJbIX TPYMIAaX, | TEXHOJOTHH, (YCTHOE M3TIOXKCHUE) TIPEe3eHTAIINY, ¢mrmuapt  domactepsl, | (YCTHBIHA KOHTPOJIB),
nabopaTopHast TIPOEKTHBIE Metop! TPOOIEMHOTO | METOAMYECKHE XUMHYECKasT Tocysia, | rpymnmoBas topma
pabora, TEXHOJIOTHY, oOyuyeHHMs  (YaCTHUYHO- | YKa3aHWSA K | pEaKTuBbI, BECHI, | (YCTHBIH  KOHTPOJIb),
npaKkTHYecKast TEXHOJIOTHHI TIOMCKOBBIH, 71abOpaTopHBIM ¥ | MHUKPOCKOIIBI, TEPMOCTAaT, | KOMOMHHUpPOBAHHAS
pabota COTPY/HUYECTBA HCCIIEIOBATEIBCKIIH, MPAKTUYECKAM ceMeHa, oOpasipl TOouBbL, | opMa  (IpaKTUYECKHI
MO3HABATEILHOE pabotam IIIaTey, KOHTPOJTb)
npoOJieMHOe MHKPOOHOJIOTHYECKHE
U3JIOKEHHUE) ey, KpacuTem,
CIIMPTOBKH.

4 buorexHonorus pacteHuit Jlexmms, Oecenma, | TpaaummoHHBIE Cnosecuble  Metoasl | Buneo, Kommerotep,  mpoektop, | @poHTamsHass  ¢dopma
paboTa B MajbIX | TEXHOJOTHH, (ycTHOE M3NIOXKEHNE) Mpe3eHTalNY, ¢mmmmaapt  dromactepsl, | (YCTHBIH KOHTPOJIB),
rpyImax, TIPOEKTHBIE Mertop! TPOOIEMHOTO | METOAMYECKHE XUMHYECKast TrocyJia, | rpynmoBas ¢dopma
JTabopaTopHast TEXHOJIOTHH, o0ydeHHs  (YaCTUYHO- | yKa3aHHUs K | peaKTuBBI, aBTOKJIAB, BeChl, | (YCTHBIH ~ KOHTPOJIb),
pabora, TEXHOJIOTHHI TIOMCKOBBIH, 71a00paTOpHBIM U | CyXOXKapOBOU mkag, | KOMOMHMpPOBAaHHAS
MpaKTHIECKast COTPYIHUYECTBA HCCIIEIOBATEILCKHUH, TIPAKTUYECKIM abakrepuanbHbIi ~ OOKC, | hopma  (NMPAKTHIECKHUIA
paborta M03HAaBaTEIbHOE pabotam TEPMOCTaT,  CIIMPTOBKH, | KOHTPOJIb)

mpobieMHOe CKaJIBITEIH, TTMHIIETHI
U3JI0KEHHE)
5 CoBpeMeHHOe Jlexmms, Oecenma, | TpaguimoHHBIE CrnoBecHsle  Metoasl | Bumeo, Kommerotep,  mpoekrtop, | ®ponTansHas ¢opma
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Ne Hassanue pasjaena, TeMbl DopMbI TexHoJiorus Merogsl u mnpuembl | Bo3mo:xHBIN Texunyeckoe ocHamenne | MopMa OTCJICKUBAHUSA
n/n OpraHM3aIuu OpraHM3aluu paGoThI ¢ yYalMMucH | JUJAKTHYCCKHii 3aHATHS H (uxcammn
Y4eOHBIX 3aHATHIL | 3aHATHIA MaTepHal pe3y/1bTaToB
PacTEHHEBOICTBO paboTa B MajbIX | TEXHOJOTHH, (ycTHOE M3TIOXKEHUE) Tpe3eHTally, ¢mmmaapt  ¢romactepsl, | (YCTHBIH — KOHTPOJIB),
rpymnmnax, MPOEKTHBIE Metoap! TPOOIEMHOTO | METOAMYECKHE XAMUYECKas nocyna, | KOMOMHUPOBaHHAs
nmabopaTopHas TEXHOJIOTHH, oOyueHHs (YacCTHYHO- | YKa3aHWA |PEaKTHBEI, ¢dopma (TIpaKTHIECKUI
pabora, TEXHOJIOTHI TIOFICKOBBIH, 71ab0paTOpHEIM TPYHT, CeMeHa, YIOOpeHHsI | KOHTPOIIB)
MpPaKTUYeCKas COTPYIHHUYECTBA HCCIIEI0BATENBCKHI, MIPAKTUYECKAM
pabora MTO3HABATEIBHOE paboTam
poOIeMHOE
U3JI0KEHHE)
6 ITonBenenue uroroB | KongepeHums IIpoexrHble CrnoBecHsle  Metoas! | [IpeseHTarum Kowmmetotep,  mpoektop, | I'pynmoBas ¢dopma
H3Y4EHHUs] IPOTrPAMMBI TEXHOJIOTHY, (becena, muckyccus); (oTtoarmapar (mpaxTHUeCKUit
TEXHOJIOTHHI Harnsnaele  MeToAb! KOHTPOJIb)
COTPYIHUYECTBA (meTon
JeMOHCTpanuii);
Mertoas! TpOOIEMHOTO
o0yueHHs
(coobmraromee
H3I0XKEHUE c
JJIEeMEHTaMu
MPOOJIEMHOCTH,
JUAJIOTHYECKOoe
npoOJieMHOe

U3JIOKEHHUE)
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5. Pabouast nporpaMMa BOCIIMTAHHSA

Hesap BocnuTaTEJIbHOM PAa0OTHI — CO3JaHUE YCIOBUM JIJII BOCIIMTAHUS FAPMOHUYHO Pa3BUTOMN
U COIMAJIbHO OTBETCTBEHHOM JIMYHOCTU HAa OCHOBE JIyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH HApPOJI0B
Poccuiickoit denepany, HCTOPUIECKUX U HAITMOHAIBHO-KYJIbTYPHBIX TPAAUIIUH.

3amaun:

BOCIIMTAHUE IOJIOKUTEIBHBIX MOPAIbHO-BOJIEBBIX KAa4e€CTB: OTBETCTBEHHOCTH, JAMCLHUILIU-
HUPOBAHHOCTHU, YECTHOCTH, TPYOTIOOHS, CAMOCTOSI TEILHOCTH;
dbopMupoBaHue A00pOKETATENTHHOTO OTHOILICHHSI K TOBapUIaM, YBaKUTEIHHOTO OTHOIIIE-
HUS K pe3yJbTaTaM CBOUX JIOCTHXKEHUH U TOCTHXKEHUSM JIPYTHX;
(dbopMUpOBaHUE JTYXOBHO-HPABCTBEHHBIX KAYE€CTB COLMATHHO aKTUBHOW JTHMYHOCTH, BOCIIH-
TaHUE TPYI0JIIOOUS, THUITMATHBHOCTU ¥ HACTOMYUBOCTH B IPEOJIOJICHUU TPYTHOCTEH;
dbopMUpOBaHUS IKOJIOTUYECKOTO MBIIIJICHUS, @ TAKXKE YCTAHOBKU Ha OE€peXKHOE OTHOIICHHE
K MPUPOTHBIM pEecypcaM U FOTOBHOCTH K aKTMBHOW JEATEIbHOCTU MO COXPAHEHUIO OKPY-
JKAIOLLEH Cpelbl;

®opMbI U METOAbI BOCIMTATEJIbHOI PA0OTHI:
Opranu3zanuss 41 TPOBEACHHUE KYJIbTYPHO-MACCOBBIX MEPONPUSITHH, KOJJICKTUBHBIA MPO-
CMOTp Y aHaJH3 BUICO(PHUIHLMOB.
TpynoBoe BocnuTaHue. YyacThe oOydaroluXcsl B MOAAEPKAHUU TOPSAKA B MOMEIICHHUSX
1a00paTOpPHUH.
HpascTBenHoe BociuTanue. Yuactue B Oecenax.

Kanennaphslii miian BocnuTarenbHoi padotsl B [Tpunoxxenun 2
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6. Cnmcok aurepaTypbl

CnHcok MCI0/Ib30BAHHOI JTUTEpaTYyPhI: (1715 Tearora)

1. Benosa T. I'. UccrenoBareabckas U NPOCKTHAS JEATEILHOCTh YYaIMXCS B COBPEMEHHOM
oOpa3zoBanuu // U3Bectus Poccuiickoro rocy1apcTBEHHOTO MeIaroruueckoro yHuBepCUTeTa
uM. A.U. I'epuena, 2008. — Beimyck Ne 76-2. — C. 30 — 35.

2. Bykaros B.M., Epmosa A.Jl. HeckyuHble YpOKH: OOCTOATENBHOE M3JI0KEHUE
COLIMO/MTPOBBIX TexHoJoruil oOyudeHus. [locobue nnst yuurenedt (QpU3MKM, MaTEeMaTHKH,
reorpaduu, 6uonoruu u xumuu. — CII0.:IlIxonbHas nura, 2013. — 240 c.

3. Topmuenko E. H., ITaxomos H. H. Muccus GUONOrMM B KOHTEKCTE IJIOOANBHBIX IPOOIIeM
coBpemeHHOCTH //Briciiee oOpasoBanue cerogns. — 2020. — Ne. 9. — C. 7-13.

4. T'yces M. B. Muxkpo6uosnorus: Y4eOHUK s cTyd. OMOJ. crenuanbHocTeil By3oB / M.B.
['yces, JI. A.MuneeBa. - 4-e uzn., crep. - M.: 3narensckuii HeHTp «Akanemusi», 2003. - 464
c.

5. Jlutuenko T. M. KynbTypsl pacTUTENbHBIX KIETOK: yuel.-meTo. nocodue/TU JluTdyenko. —
2018.

6. Emues, B. T. CenbcKoXo3siicTBeHHAs MHKPOOMONOTHs : y4eOHUK I/ CpPEIHEro
npodeccuonanbHoro obpazosanuss / B. T. Emmes, E. H. Mumycrun. — Mocksa :
N3patensctBo FOpaiit, 2025. — 197 c.

7. Kanamnukoa E.A. JIaGopaTopHBIM IIPaKTHKYM IO OHOTEXHOJOTMM pPACTEHHM: y4el.
nocobue. — M.: Knopyc, 2019. — 240 c.

8. Kysuenos M. H. Hayunoe mccrnenoBanue: METOAUKA HpoBeneHUs U odopmieHne. — M.:
N3 natenbcko-Toprosas koprnopauus «Jlamkos u Ky, 2004.

9. JlaGoparopHblii NpakTUKyM 10 AUCHUILIMHE «OCHOBBI MMKPOOHOJIOIHM» 110 HAIPABICHUIO

100800 «TomapoBeneHue» st moaroroBku OakamaBpoB / Cocrt.: JleonoBa U.b. . — M.:
®I'bOY BIIO «Poccwuiickuii s5koHOMU4eckuii yauBepcuteT um. ['.B. Ilnexanosa, 2012. — 87
c.

10.Muxkpobuonorus: MeToauueckue peKOMEeHJAMU K Ja0OpaTOpPHBIM 3aHATHSM U KOHTPOJIb
CaMOCTOSITeNIbHOU paboThl cTyaeHTOB / ABT.-cocT. B.B.JIbicak, P.A.XKennakosa. - Mu.: BI'Y,
2002. - 100 c.

11.TpaxTukym no Guonoruu 1mous: Yued. nocobue / 3enosa I'.M., Crenanos A.JL., JIuxauena
A.A., Manyuaposa H. A. - M.: U3garensctBo MI'Y, 2002.- 120 c.

12 .Mpaktukym no muxpoGuonorum: YuebHoe mocobue s Byzos / E.3. Temmep, B.K.
HIunsuukos, .M. Ilepeepsesa; [lox pen. B.K. [lniabHUKOBOMH. — 5-€ u37., mepepad. U 1011
— M.: Ipoda, 2004. — 256 c.

13.TIpynrosa, O.B. JlaGopaTopHbIii pakTHKYM T0 obmiel Mukpobuonoruu / O. B. TIpynToBa,
O. H. Caxno ; Bnagum. roc. yH-T. - Bnagumup : U3nso Bal'V, 2005. - 76 c.

14.Pazanos U., Augperox JI. BuokBanTyM TyakuT. — M.: ®OHJ HOBBIX (OPM pa3BHTHS
oOpazoBanus. — 2017. — 128 c.

15.10mkoB A.H. Yue6GHBIE NPOEKTHI Ha MaTEpHAe €CTECTBEHHOHAYYHBIX IMCLMIUIMH. M3

MeTtoaudeckoro ombiTa nporpammel «lllkxonenas Jlura POCHAHO». — CII6.: llkonbHas
nura, 2015. — 106 c.

Cnucok pekoMeH1yeMoii JIuTepaTypbl: (1151 00y4aroUmXxcss U poJuTesei)
1. Beruna B.I'. [lyremecTsue B cTpany MEKpoOoB. M.: Mup, 1976. - 271c.
2. Byxap M.U. TlonynspHo o Mukpo6uonoruu, M.: 3uanue, 1989. - 62c.

3. Kpaiig I1., Kprou I1. OxoTHukH 3a MukpoGamu. Bops0a 3a Hu3Hb: (IEPEBOJ ¢ AHTIIMHACKOTO)
M.: Hayxka, 1987. - 431c.
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. Kysnenos 1. H. HayuHoe uccrnenoBanue: MeToAWKa mpoBeneHus u odopmieHue. — M.:
N3 paTenscko-Toprosas koprnopanus «/lamkos u Ky, 2004.

. JleontoBnu A. B., Kamauumxwaa O. n., O6yxoB A. C. Tpenunr «CamOCTOSITEIbHBIC
HCCIICIOBAaHUS IITKOJIBHUKOBY. — M., 2003.

. Muxkpobuomnorusi: Mmetogudeckoe mocooue st 10-11 xmaccor/ A.W. Herpycos, .b. Kotoga.-
M: bunowm. Jlaboparopust 3Hanuii, 2013.

. MukpobOuonorus: mnpaktukym mius  10-11 xmacco A.M. Herpycos, WM.b. KoroBa —
M.:BMHOM, JlabopaTtopus 3Hanui, 2013

. [Tanuna A. Cymma OumorexHosnoruu. PykoBoactBo mo 60prOe ¢ Mudamu 0 TeHETHUECKOM
Mo HUKAIIMK PACTECHHMIA, )KUBOTHBIX M Jirozaei. — Litres, 2015.

. Ilpaktukym 1o mukpoOuonoruu: YyeOHoe mnocobue st By3oB / E.3. rtemmep, B.K.
[uneaukos, I'.W. Ilepesepsena; [lox pen. B.K. [lunsHukoBoOi. — 5-¢ u3a., nepepad. u aor.
— M.: Jlpoda, 2004. — 256 c.

10. PykoBoaCTBO K NMpPaKTHYECKUM 3aHATHAM MO MUKpoOHosoruu: Yueb. nocodue/ ITon pex.
H.C. EropoBa — M.: U3g-8o MI'Y, 1995. — 224 c.

11. IOwmxkor A.H. YueOHbIE MPOEKTHI HA MaTepHale €CTECTBEHHOHAYYHBIX JMCHIUILUIMH. W3

MeTogudeckoro ombita nporpammsel «lllkonbnas Jlura POCHAHO». — CII6.: llkonpHas
qura, 2015. — 106 c.
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7. Tlpuioxenus
Ipuioxkenne 1

Kanennapubiii yueOHblii rpadpuk

[Tenaror: I'masynosa E./I.

KonuyecTBo yueOHBIX HEemb: 36

Pexxum nipoBenieHus 3aHATUI: 2 pa3a B HEAEIO M0 2 aKaJIeMUYECKUX Jaca

[Tpa3aHuuHbIE U BBIXOAHBIE THU (COTJIACHO TOCYIapCTBEHHOMY KaJICHIapIo)

KaHuKyIapHBIA IEPUO:

Bo BpPEMA KaHUKYJI 3aHATHS B 06’be,I[I/IHeHI/I${X MMPOBOJATCA B COOTBECTCTBUU C yLIe6HBIM IIJIaHOM,
A0IMYCKACTCA U3MCHCHUEC paClIMCaHusl.
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Ne Mecsu Yuciao | Bpems Dopma 3aHATHHA Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NPOBeAeHHs
3aHATHS
1. Jlexums-6ecena, 2 I'moGanbHbBIE BHI3OBHI U buokBanTymMm, KombununposanHnas popma
npakTudeckas pabora JIOCTHKEHUS ka0. 120 (YCTHBII KOHTPOJIB)
OMOJIOTHYECKOI HAYKH
2. Jlexnms-6ecena 2 YrpapieHue mpoeKTOM. BbuokBaHTyMm, ®poHTagpHAsA hopMa
MeTtons! yripaBieHus kab. 120 (YCTHBII KOHTPOJIB)
MPOCKTAMHU.
3. Jlexrus, paboTa B 2 [TmarnpoBanue buokBanTyM™, ®ponTansHas popma
MaJIbIX TpyHmnax JIESITENBHOCTH. kab. 120 (YCTHBII KOHTPOJIb)
WNHcTpymeHTapuit
TUTAHUPOBAHUS
JeSITEIbHOCTH
4. Jlexuwsi, pabota B 2 Opranuszanusi coBMecTHOH | brokBaHTyM, OponransHas hopma
MaJIbIX TpyHmnax JIESITENbHOCTH kab. 120 (YCTHBII KOHTPOJIb)
NpoeKTaHTOB. CTOUMOCTh
IPOEKTa
S. Pabora B MasnbIx 2 Tpenunr «IlmannpoBanue | buokBaHTyM, I'pymmosast popma
rpynnax, IUCKyCCHsl B SCRUM» kab. 120 (YCTHBIH KOHTPOJIB)
6. Pabora B mainbix 2 Tpenunr «lInmanupoBanve | bruokBaHTyM, I'pynmosas hopma
rpynnax, JTUCKyCCcHus B SCRUM» kab. 120 (YCTHBII KOHTPOJIb)
1. Pabora B MasnbIx 2 [TpakTuKym buokBanTymMm, I'pymmosast popma
rpyImmnax, IucKyccus «HCTpyMEHTHI TU3aiH- kab. 120 (YCTHBIN KOHTPOIIB)
MBILICHUS
8. Pabora B MasnbIx 2 [TpakTukym buokBantymMm, I'pymmosast popma
TpyHIax, TUCKYCCHs «IHCTpYMEHTHI 1U3aiH- ka0. 120 (YCTHBIN KOHTPOJIB)
MBILICHHS
9. Jlexuus, pabota B 2 MuKpoopranu3Mel ouBsl | bruokBaHTyM, ®ponransHas hopma
MaJIbIX Ipynmnax 1 UX co00IIecTRa. kab. 120 (YCTHBII KOHTPOJIb)
10. Jlekuws, pabota B 2 MeTop! oTIpeieTIeHHS buokBanTyM™m, ®ponTansHas hopma
MaJbIX TPYIIaxX YUCIIEHHOCTH, COCTaBa U kab. 120 (YCTHBII KOHTPOJIB)
AKTUBHOCTH TIOYBEHHBIX
MHUKPOOPTaHU3MOB.
11. Jlekus, paboTa B 2 DKOJIOTHYECKHE buokBanTymMm, ®dponTansHas popma
MaJIbIX Ipynnax 0Cc0OEHHOCTH Pa3BUTHSI ka0. 120 (YCTHBIH KOHTPOJIB)
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Ne Mecsu Yuciao | Bpems Dopma 3aHATHHA Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NPOBeAeHHs
3aHATHS
MHUKPOOHBIX COOOIIECTB
MOYBBI
12. Jlexmwmst, pabora B 2 Brusaue aatponorenusix | bruokBanTyM, ®poHTagpHAsA hopMa
MAaJTBIX TPYTIIax (hakTOpPOB HA MHKPOOHOE kab. 120 (YCTHBII KOHTPOITB)
COO00IECTBO MOYBBI
13. Jleknus, pabota B 2 BzaumopeiictBue buokBanTymMm, ®ponTanpHas popma
MAaJTBIX TPYIIax MHUKPOOPTaHU3MOB U kab. 120 (YCTHBIN KOHTPOITB)
pacTteHuit
14. Jlexuwsi, pabota B 2 OnuduTHbIe buokBantymMm, OponransHas hopma
MAaJTBIX TPYIIax MHUKPOOPTaHU3MBI U kab. 120 (YCTHBIN KOHTPOITB)
XpaHEHHE YPOXKasl.
15. [Mpaktuueckas pabora, | 2 «O06paboTka mocynsl st | bruokBaHTyM, I'pynmnoBas (ycTHBIH
paboTa B ManbIx cbopa npoO MoUBbI» ka0. 120 KOHTPOJIb)
rpynmax
16. [IpakTnueckas pabora, | 2 «Cbop 00pa3moB mouBe» | brokBaHTYM, KombuamnpoBanHas
paboTa B MaibIx ka0. 120 (TmpakTHYecKuil KOHTPOJIb)
rpymnmax
17. [IpakTnueckas pabora, | 2 «IIpuroroBneHue buokBanTyM™, KombuamnpoBanHas
paboTa B MaJIbIX MUTATEIBHOU Cpebl A kab. 120 (mpakTUYeCcKuii KOHTPOIIB)
rpymmax KYJIbTUBHPOBAHHUSI
MOYBEHHBIX
MHKPOOPTraHU3MOBY
18. Jlaboparophas pabora, | 2 «OnpeneneHue BrokBanTyM™m, KomOunmnpoBanHast
paboTa B MaibIx YHCIICHHOCTH ITOYBEHHBIX | Kab. 120 (TpakTHYeCcKuil KOHTPOJIb)
rpynmax MHKPOOPTraHU3MOBY
19. JlaGoparopnas pabora, | 2 «OnpeneneHue buoksanTymMm, KombunnpoBanHast
pabota B MaibIxX JIBIXaTeNbHOW aKTUBHOCTH | Ka0. 120 (TpakTHYeCcKi KOHTPOIIb)
rpymnmax TTOYBEHHBIX
MHKPOOPTraHU3MOBY
20. JlaGoparopnas paborta, | 2 «Bp1aenenne 4ncTeIx buoksanTymMm, KombunnposanHast
pabota B MajbIX KYJbTYp IIOYBEHHBIX ka0. 120 (TpakTHYeCcKuil KOHTPOIIb)
rpymnmax MHUKPOOPTraHU3MOBY
21. [IpakTnueckas pabora, | 2 «IIpuroroBneHue buokBaHTyM™m, KombunnpoBanHast
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Ne Mecsu Yuciao | Bpems Dopma 3aHATHHA Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NPOBeAeHHs
3aHATHS
paboTa B ManbIx MHUKpOTpenapaToB ka0. 120 (mpakTHYEeCKHii KOHTPOJIB)
rpymmax BBIJICJIEHHBIX
MHUKPOOPTraHU3MOB U
okpammBanue 1o ['pamy»
22. Jlexums, pabota B 2 MukpoOHbIE buoksanTymMm, OponransHas hopma
MaJIbIX TPYIIAX 3eMIIey 10O pHUTEIIbHBIE ka0. 120 (YCTHBIN KOHTPOJIB)
Omormpenapartsl
23. Jlexuwsi, paboTa B 2 [Ipumenenue buokBantym, OponransHas hopma
MaJIbIX TPYIIaxX MHUKPOOPTaHU3MOB U ka0. 120 (YCTHBIN KOHTPOJIB)
MHUKPOOHBIX
OmormpemnapaToB A
0OpBLOBI ¢ OOJIE3HAMU U
BpEIUTEISIMA
CENBbCKOXO351ICTBEHHBIX
pacTeHul.
24, Jlexuwsi, pabota B 2 [Tpumenenue buokBanTymMm, OponransHas hopma
MAaJTBIX TPYIIIax aHTHOMOTHKOB i | kab. 120 (YCTHBIN KOHTPOIIB)
3aLUThl paCTCHUN
25. Jlexuwsi, pabota B 2 [IpeBparenne buokBanTymMm, OponransHas hopma
MaJIbIX TPYIIAX MHUKpPOOpPraHU3MaMH ka0. 120 (YCTHBIN KOHTPOJIB)
PacTUTENBHOTO CHIPhSI
(bnoxoHBepcHsl)
26. Jlexuwsi, pabota B 2 [Mony4enue 6rorasa u3 BrokBanTyM™m, OponransHas hopma
MaJIbIX TPyMIax 0TXO0JI0B (hepM ka0. 120 (YCTHBIH KOHTPOJIB)
27. Jlexmus, paboTa B 2 MukpoOuoIoruaecKas buokBanTyM™, ®ponTansHas popma
MaJIbIX Ipynmnax OYMCTKA CTOYHBIX BOJI kab. 120 (YCTHBII KOHTPOJIH)
28. Jlaboparophas pabora, | 2 «O6napyxenne u y4er | buokBaHTyM, KomOunmnpoBanHast
paboTa B ManbIx MHUKpPOOPTaHU3MOB, kab. 120 (mpakTHYECKHA KOHTPOJIB)
rpymmax YYaCTBYIOIINX B
NpeBpanieHun
COCIMHEHUH a30Ta»
29. JlaGoparopnas paborta, | 2 «O6HapyxxeHne u yuer | buokBaHTyMm, KombunnposanHast
paboTa B ManbIxX MHUKpPOOPTraHU3MOB, ka0. 120 (mpakTHYeCKH KOHTPOJIb)
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Ne Mecsu Yuciao | Bpems Dopma 3aHATHHA Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NPOBeAeHHs
3aHATHS
rpymmax YYaCTBYIOIINX B
NpeBpaLIeHUN
COCIMHEHUH a30Ta»

30. JlaboparopHas pabora, | 2 «Ilonyuenue KyJIbTyp | bruokBanTyMm, KomOunupoBanHas
paboTa B ManbIx pHu30chEepHBIX kab. 120 (mpakTHYEeCKHI KOHTPOJIB)
rpymnmax MHUKPOOPTaHH3MOBY

31. JlaboparopHas pabora, | 2 «Tomyuenne KynbpTyp | brokBanTyM, KomburmpoBannas
paboTa B ManbIx pHr30CchEpHBIX ka0. 120 (mpakTHYecKuil KOHTPOJIb)
rpymnmax MHUKPOOPTaHH3MOBY

32. JlaboparopHas pabora, | 2 «Bnusane KynbTyp | brokBanTyM™, KombuamnpoBanHas
paboTa B MaJbIX MHKPOOPTaHU3MOB Ha | kab. 120 (TpakTHYeCcKuii KOHTPOIIB)
rpymmax NpopacTaHue CeMsH |

pPOCT pacTEeHU»

33. JlaboparopHas pabora, | 2 «Bnusane KynbTyp | brokBanTyM™, KomOuampoBannas
paboTa B MaJIbIX MHKPOOPTaHU3MOB Ha | kab. 120 (TIpakTHYeCcKuit KOHTPOIIB)
rpymmax NpopacTaHue CeMsH |

POCT pacTeHHI

34. Jlaboparopnas pabora, | 2 «Bnusane KyneTyp | brokBanTyM™, KomburmnpoBannas
paboTa B MaibIx MHUKPOOPraHU3MOB Ha | kab. 120 (mpakTHYecKuil KOHTPOJIb)
rpymmax NpopacTaHue CeMsH |

POCT pacTeHHI»

35. Jlexnus-6ecena, padora | 2 Uctopus OuorexHonoruu | buokBaHTyM, ®ponTansHas popma

B MaJIbIX IpyImmax pacteHuii U coBpeMeHHBbIe | kab. 120 (YCTHBIN KOHTPOJIB)
HanpaBJICHUsI Pa3BUTHS

36. Jlexmus, paboTa B 2 MuKpOKIIOHATFHOE buokBanTyM™, ®ponTansHas popma

MaJbIX TPYIIaxX pasMHOXKEHHE pacTeHuid: | kal. 120 (YCTHBII KOHTPOJIB)
MPEeUMYIIeCTBa u
NEPCHEKTUBBI METOA

37. Jlexuus, pabota B 2 Obecneuenue buoksanTymMm, ®ponransHas hopma

MaJIbIX Ipynmnax acenTUYEeCKUX  ycjoBui | kab. 120 (YCTHBII KOHTPOJIb)
npu pabote c
pacTUTEIbHBIMU

KYJIBTYpaMHu
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Ne Mecsu Yuciao | Bpems Dopma 3aHATHHA Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NPOBeAeHHs
3aHATHS

38. [Mpaktuueckas pabora, | 2 «Crepunuzanus nocyasl u | buoksanTym, KombunnpoBanHast
paboTa B ManbIx MHCTPYMEHTOB s | xab. 120 (mpakTHYEeCKHii KOHTPOJIB)
rpymmax MHUKPOKJIOHAJIBHOTO

Pa3MHOXKEHHUS PACTCHUI

39. [Tpaktuueckas pabora, | 2 «[IpaBuna  pabotel ¢ | buokBaHTyM, KombunmnpoBanHast
paboTa B ManbIx abakTepuanbHbIM O0KcoM» | kab. 120 (mpakTHYecKuil KOHTPOJIb)
rpynmax

40. Jlexuwsi, pabota B 2 IMuTtarensHble cpensl i | bruokBaHTyM, OponransHas hopma
MaJIbIX TPYIIaxX KYJIbTUBUPOBAHUS ka0. 120 (YCTHBIN KOHTPOJIB)

PACTUTENbHBIX TKaHEH

41. Jlexrus, paboTa B 2 Maxpo- u | buokBaHTyM, ®ponTansHas popma
MaJIbIX Ipynnax MHKPO3JIEMEHTHI kab. 120 (YCTHBII KOHTPOJIb)

42. Jlexuwsi, pabota B 2 OUTOrOPMOHBI buokBantymMm, OponransHas hopma
MAaJTBIX TPYTITax ka0. 120 (YCTHBIN KOHTPOIIB)

43. [IpakTnueckas pabora, | 2 «Pacuér  xoHmeHTpammii | bBuokBaHTYM, I'pynmoBas (ycTHBIH
paboTa B MaibIx KOMITOHEHTOB st | xkab. 120 KOHTPOJIb)
rpymmax MPUTOTOBJICHUS

MUTATENIBHBIX CPEI»

44, [IpakTnueckas pabora, | 2 «IIpuroroBnenue buokBanTyM™, KomOurmnpoBannas
paboTa B MaibIx MaTOYHBIX pacTBOpPOB /isi | kab. 120 (TpakTHYeCcKuil KOHTPOJIb)
rpymmax MUTATEIILHON Cpeibl

Mypacure-Ckyra»

45, [Mpaktuueckas pabora, | 2 «IpurotoBnenue u buokBantymMm, KomOunmnpoBanHast
paboTa B MaibIx CcTepUIA3aLus ka0. 120 (TpakTHYeCcKuil KOHTPOJIb)
rpymnmax UTaTenbHOU cpeasl MCy

46. Jlexuus, pabota B 2 MeTtoap! cTeprIn3anuu buoksanTymMm, ®ponransHas hopma
MaJIbIX Ipynmnax MOCEBHOT0 Marepurasa kab. 120 (YCTHBII KOHTPOJIb)

47. Jlaboparophas pabora, | 2 «ITonbop ontumansHOTO | BrOKBaHTYM, KomOunmnpoBanHast
paboTa B ManbIx pexuMa crepunuzanmu | kad. 120 (mpakTHYECKHA KOHTPOJIB)
rpynmax CEMSIH»

48. Jlaboparophas pabora, | 2 «ITonbop ontumansHOTO | BroKBaHTYM, KomOunmnpopanHast
pabota B MajbIX pexuma crepum3anyu | ka6. 120 (TpakTHYeCcKui KOHTPOIIb)
rpymnmax CEMSIH»
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Ne Mecsu Yuciao | Bpems Dopma 3aHATHHA Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NPOBeAeHHs
3aHATHS

49. Jlaboparopnast pabora, | 2 «Bnusaue ropmMoHOB Ha | buokBaHTyM, KombunnpoBanHast
paboTa B ManbIx MPOPACTAHUE CEMSHY» ka0. 120 (mpakTHYEeCKHii KOHTPOJIB)
rpynmax

50. JlaboparopHas pabora, | 2 «Bnmusane ropmMoHOB Ha | brokBaHTyM, KomOnunupoBanHas
paboTa B ManbIx MPOPACTAHUE CEMSHY» kab. 120 (mpakTHYEeCKHI KOHTPOJIB)
rpymnmax

51. JlaboparopHas pabora, | 2 «ITogbop onTuMansHOTO | BUOKBAaHTYM, KomburmpoBannas
paboTa B ManbIx pexuma crepunu3anuy | kab. 120 (mpakTHYecKuil KOHTPOJIb)
rpymmax pacTUTEIHHBIX

9KCIJIAHTOBY

52. JlaboparopHas pabora, | 2 «ITogbop onTuMansHOTO | BIOKBaHTYM, KombuamnpoBanHas
paboTa B ManbIx pexuma crepunu3anuu | kab. 120 (mpakTHYecKuil KOHTPOJIb)
rpymmax pacTUTEIHHBIX

9KCIJIAHTOBY

53. Jlexrus, paboTa B 2 [lomyuenue n buokBanTyM™, ®ponTansHas popma

MaJIbIX TPYIIAX CyOKyIbTHBUPOBaHHE ka0. 120 (YCTHBIN KOHTPOJIB)
KaJUTyCHBIX KYJIBTYD

54, Jlexmus, paboTa B 2 Puzorenes, remmorenes, buokBanTyM™, ®ponTansHas popma
MaJIbIX Ipynmnax KaJUIyCOT€HE3 kab. 120 (YCTHBII KOHTPOJIb)

95. Jlexuwsi, pabota B 2 Perenepanus pactenuit B | buokBaHTyM, OponransHas hopma
MAaJTBIX TPYTIax KyJIBType in vitro kab. 120 (YCTHBIN KOHTPOJIB)

56. Jlaboparopnas pabora, | 2 «MuKpoUepeHKOBaHIE buokBanTyM™, KomOurmnpoBannas
paboTa B MaibIx MOOEToB acTIeTUYEeCKH ka0. 120 (TpakTHYeCcKuil KOHTPOJIb)
rpymmax BBIPAILIECHHOTO PACTEHHUS U

UX YKOPEHEHHE)

57. JlaGoparopnas pabora, | 2 «MuKpouepeHKOBaHNE buoksanTymMm, KombunnpoBanHast
pabota B MaibIxX mo0eroB aceTHYeCKn ka0. 120 (TpakTHYeCcKi KOHTPOIIb)
rpymnmax BBIPAIIIEHHOTO PaCTEeHHS U

UX YKOPEHEHHE)

58. JlaGoparopnas paborta, | 2 «ITony4enne xamrycHOI buoksanTymMm, KombunnposanHast
pabota B MajbIX KYJbTYpbl U3 TKaHEH ka0. 120 (TpakTHYeCcKuil KOHTPOIIb)
rpymnmax KOPHEIJI01a MOPKOBI»

59. JlaGoparophast pabora, | 2 «ITony4eHne KamrycHON buokBaHTyM™m, KombunnpoBanHast
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Ne Mecsu Yuciao | Bpems Dopma 3aHATHHA Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NPOBeAeHHs
3aHATHS
paboTa B ManbIx KyJNbTYpbl U3 TKaHeH ka0. 120 (mpakTHYEeCKHii KOHTPOJIB)
rpymnmax KOPHEMJI01a MOPKOBI»

60. Jlekuus, Oecena, pabora | 2 Cenekuus pacTCHUN — bruokBanTyM, ®ponTansHas popma
B MaJIBIX TPYTIIax HCTOPHS U JOCTIKEHUS kab. 120 (YCTHBIH KOHTPOJIB)

61. Jlexums, pabota B 2 PaboTsl mo cOopy u buokBanTymMm, OponransHas hopma
MaJIbIX TPYIIaxX W3YUYCHHIO PACTUTENBHBIX | Kab. 120 (YCTHBIN KOHTPOJIB)

pecypcoB (6aHKH
TeHETUYECKIX PECYPCOB)

62. Jlexuwsi, pabota B 2 PaitonnpoBanue u buokBantymMm, OponransHas hopma
MAaJTBIX TPYIIax AKKJIIMAaTH3AIHS kab. 120 (YCTHBIN KOHTPOITB)

pacTeHui

63. Jlexuwsi, pabota B 2 MeToauKH KOHKYPCHOTO buokBantymMm, OponransHas hopma
MaJIbIX Tpynmnax COPTOUCIIBITAaHUSA kab. 120 (YCTHBII KOHTPOJIb)

CENBbCKOXO35IICTBEHHBIX
KYJIBTYD

64. Jlexuwsi, pabota B 2 IIpoexT «BaBunosckuit buokBanTymMm, OponransHas hopma
MaJIbIX Tpynnax Oropoj» ka0. 120 (YCTHBII KOHTPOJIb)

65. Ilpaktuueckas pabora, | 2 «OrnpeneneHrie KauecTBa buoksanTyMm, KombunmnposanHast
paboTa B ManbIx MOCEBHOI0 Marepuana mo | xab. 120 (mpakTHYECKH KOHTPOJIb
rpynmnax I'OCT 13056.1—67»

66. [Mpaktuueckas pabora, | 2 «OnpeneneHue Bcxoxkectn | bruokBaHTyM, KombunmnpoBanHast
paboTa B ManbIx Y SHEPIHH NPOpPaCTaAHUS kab. 120 (mpakTHUYECKH KOHTPOJIb
rpymmax CEMSTH»

67. [Mpaktuueckas pabora, | 2 «IpenmnoceBHas buokBanTymMm, KombunmnpoBanHast
paboTa B MaJIbIX 00paboTKa ceMsH» kab. 120 (mpakTUYeCcKii KOHTPOIIb
rpynmax

68. [Ipaktnyeckas padbora, | 2 «IToceB n muKUpPOBKa buokBanTyM™m, KomOunmnpoBanHast
pabota B MaibIxX CESHIIEB) ka0. 120 (TpakTHYeCcKii KOHTPOIIb
rpynmax

69. JlaGoparopnas paborta, | 2 «CopTrouncnslTaHue buoksanTymMm, KombunnposanHast
pabota B MajbIX 3€JIEHHBIX U ka0. 120 (TpakTHYeCcKui KOHTPOIIb)

rpymnmax

JIEKOPaTUBHBIX KYJIbTYpP B
YCIIOBUSIX 3aI0JIsIpbsi»
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Ne Mecsu Yuciao | Bpems Dopma 3aHATHHA Koa-Bo Tema 3aHATHA Mecto DopmMa KOHTPOJISA
n/n NpoBeeHust 4yacoB NPOBeAeHHs
3aHATHS
70. Jlaboparopnast pabora, | 2 «CoproucnsiTaHue BuokBanTyM™m, KombunnpoBanHast
paboTa B ManbIx 3€JICHHBIX U ka0. 120 (mpakTHYEeCKHii KOHTPOJIB)
rpymmax JIEKOPAaTUBHBIX KYJIBTYD B
yCIOBUSX 3aosiphs»
71. Jlaboparopnast pabora, | 2 «CoproucnsiTaHue BuokBanTymMm, KombunmnpoBanHast
paboTa B ManbIx 3eJICHHBIX U ka0. 120 (mpakTHYecKuil KOHTPOJIb)
rpymmax JIEKOPAaTUBHBIX KYJIBTYD B
YCIIOBUSIX 3aIoIsIphsi»
72. MuHu-KOHpepeHIHs 2 IlonBenenue nToros buokBantym, I'pynmoBast popma
W3YYeHUs IPOTPaMMBbI ka0. 120 (TIpaKkTHYeCcKNii KOHTPOIIb)
Hroro: 144
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KanennapHblii njiaH BOCNUTAaTEIbHOM PadoThI

Hpunioxenne 2

HHasBaHne coObITHS,

Nert/ Cpoku dopma npoBeneHus
MeponpusTHS

1. /leHp 3HaHUI 1 centsi6pp [becena

2.  |lenn ropoma-repost Mypmancka (4 oktsa0ps  [[IpocMoTp Buneoduibma

3.  [BcemupHBI AeHb HAYKH 10 Host6pst  [becena, mpocmoTp huapMa

4. |Tens onontépa 5 nexabps YyacTue B akIiuu ljpa)KI[aHCKOf/'I HayKH

(Hay4YHOTO BOJIOHTEPCTBA)

©.  |[[lenp nerckuii n300peTeHM 17 suBapst [KoHKypc TBOpUeCcKuX Ulei

6. |lenb poccuiickoii HayKu 8 ¢deBpanst |[BcTpeda ¢ yueHbIM

7.  |JleHb TUKOW MPUPOJIBI 3 mapTta MUHU-BUKTOPUHA

8. MesxayHapoRHEIH ACHE n0CTa 12 anpens |[becena, mpocMoTp BuaeodmibMa
4eJI0BEeKa B KOCMOC

0. Can [Tamsti Mail 'Yyactue B akiuu
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Hpunaoxenne 3
Keiic «A3zoTduxcaropb»

MunepanbHbie yIOOPSHHS €KETrOJHO BHOCATCS HA IOJISL JUISI TOTO, YTOOBI BOCIIOJIHUTH
BBIMBIBAEMbIE M3 IMOYBbI XUMHUYECKHE DJIEMEHTHI. Y AOOPEHUS PETyJIHPYIOT MPOIECChl 0OMEeHa
BEIIIECTB B PACTCHHSIX, CTIOCOOCTBYIOT HAKOIUICHUIO OEITKOB, )KHUPOB, YTIICBOIOB, BATAMHHOB.

HeGonpmme m03b1 ymoOpeHH, TPUMEHSIOTCS C YYEeTOM OCOOCHHOCTEH TIOUB |
KJIMMAaTHYECKUX YCJIOBHH, CIIOCOOCTBYIOT ITOBBIIICHUIO YPOKAWHOCTU CEIbCKOXO03SMCTBECHHBIX
KynbTyp. Ho oueHp 4WacTo mpaBmia BHECEHHsI yAOOpeHHi HapymarTcs. CUcTeMaTHYeCKOe
BHECEHUE yI0OpEHUI B BBICOKUX J103aX, IJI0OX0€ XPaHEHUE, TOTEPU BO BPEMS TPAHCIIOPTUPOBKHU
MPUBOAAT K 3arps3HEHUI0 Cpelbl, OCOOCHHO BOJOEMOB, OKAa3bIBAIOT BJIUSHHUE Ha 370POBbE
YeJI0BEKa.

Bo3nukaer Bompoc, 3HAYUT JU 3TO, YTO HEOOXOAMMO OTKa3aThbCs OT MPUMEHECHHS
yao0peHui?

OmHuM W3 TEpPCIEeKTUBHBIX TMyTEH pelieHus JaHHON NPOoOIeMBbl SBISIIOTCS TTOWCK
OMOJIOTUYECKIX OOBEKTOB CIIOCOOHBIX IOMOJHATH 3amachl TOYBBI JOCTYIMHBIMU IS PAacTEHUIN
(dbopMamMu TUTATEIIBHBIX BEIICCTB.

buonornueckass Qukcanus BaKHEHMIIMKA 3Tall KpyroBOpOoTa BEIIECTB B Ouocdepe;
OCHOBHOM IPOIIECC, KOTOPBIA 00ECIeurnBacT MUTAHUEM €CTECTBEHHBIC SKOCHCTEMBI; HanOolee
HKOJIOTUYHBIA BapUAHT 00ECTICUCHUSI JIEMEHTAMU IMUTAHUS arPOIKOCUCTEM.

CnocoOHOCThIO ~ OMOJIOTMYECKON  (uKcamuu  00JIaal0oT  HEKOTOphle  OaKTepwH,
MUaHOOAKTEePUH U AKTUHOMMIICTHI.

Lenb: monxydeHne MUKPOOMOJIOTHUYECKOTO YIOOpEHHUs] Ha OCHOBE MPUPOAHOTO HITaMMa
a30THUKCHUPYIOIUX OaKTEPHIA.

3anaHue:

1. Haiitn undopmammo 00 0coOEHHOCTSIX OMONOTHH a30T(UKCATOPOB, XAPAKTEPHBIX

MecTax 0OUTaHMsl, crioco0ax BbIJICIECHUS U KyJIbTUBUPOBAHHUS.

N3yunths MHOTOOOpa3ue CyIecTBYIOUMX MUKPOOUOIOTMUECKUX YA0OPEHUH.

Beiienute npupoaHbIi mTaMM a30THUKCUPYIOINX OaKTepuil.

4. CpaBHHUTb BO3JIEHCTBUE HA POCT PACTEHUI BBIJEIECHHOTO IITaMMa U CYIIECTBYIOLINX
IPOMBIIIJICHHBIX TpenapaToB.

wn
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Keiic «Hamr camg»

TpyaHo mepeoneHuTh 3HAYeHHE PACTeHUM B >KM3HU 4esoBeka. OHU KOPMSAT, O/ICBAIOT
Hac, MPEIOCTaBISIIOT MaTepual Uisl CTPOUTENBLCTBA, CHIPHE MUl MPOMBILUIEHHOCTH, OYUIIAIOT
BO3/yX M 000TaIaT ero KUCIOPOI0M, JIa M IIPOCTO PAAYIOT HAIll B30pP.

Korna-To Hamm npeaku ucnoib30Balu IUKHE PACTEHUS, IOTOM JIOJITHE CTOJIETUsI 0TOOpa
MU CEJEKIUU NPUBEIA K IMOABIECHUIO BBICOKONPOAYKTUBHBIX W OTJIMYAKOLIMUXCA BBICOKOMN
JIEKOPAaTUBHOCTBIO COPTOB KYJBTYpPHBIX pacTeHui. OpHako cam NpoLecc BbIpalllUBaHUs
pacTeHUl OCTABAIICS TEM JKE: UYEIOBEK KCIIOIh30BAI CIIOCOOHOCTh PACTCHUU Pa3MHOMKATHCS
MIOCPEJICTBOM CEMSIH WJIM BEreTaTUBHBIX OpraHoB. OHAKO B HACTOALLEE BPEMS MPOUCXOIUT
OypHOE pa3BUTHE OMOTEXHOJIOTHH, IPUBEAIICE U K MOSBICHUIO HOBBIX CIIOCOOOB Pa3MHOXKCHHUS
pacTeHuM, B YACTHOCTH, MHMKPOKJIOHAJIBHOTO pa3MHOXKeHUs. OJHMM U3 NIPEeruMyLIECTB
MUKPOKJIOHAIBHOTO  Pa3MHOKEHHUsSI  SBIISETCS  BBICOKHHA  KOI(DPHUIMEHT pa3MHOXKEHUS,
MO3BOJIAIOIINN B KOPOTKHE CPOKHU MOJIYUUTh OOJIBIIOE KOJTUYECTBO MOJIOJIBIX PACTEHUH.

K coxaneHuto, Tpu MHKPOKIOHATHLHOM Pa3MHOXCHHH HEOOXOIMMO YYHTHIBATH
WHAUBUAYalIbHbIE OCOOCHHOCTU KYJbTYphl. [loaTOMY JUIsi Ka)KAOrO HOBOTO BHUJAA pPacTEHUI
MPUXOJIUTCS TMOAOMPATh OCOOBIE IMapaMeTphl MUTATEIBHBIX CPEd, SKCIEPUMEHTHPOBATH C
XapakTEPOM UCIIOJIB3YEMOTO ISl BBOJA B KYJIBTYPY Marepuaia.

Ienb: pa3paboTka METOJIMKHA MHUKPOKIOHAJIBHOTO PAa3MHOXKEHHUS JIHUKOPACTYIIETO
pacTeHusl.

3aganue:

1. B uém cyTh MeTO/1a MUKPOKJIOHAJILHOT'O Pa3MHOKEHHs pacTeHU?

2. Kakue coeqrHeHMsI BXOJAT B COCTaB MUTATENIbHBIX cpell?

3. Kakue yacTu pacTeHHst MOKHO MCIOJIb30BATh JUIsl BBOJA B KYJIBTYpY?

4. TlonGepure mapaMeTpbl s MHKPOKJIOHAJIBHOTO Pa3MHOXKEHHS OJHOTO W3 PEAKUX
pactenuid MypmaHCKoi 06acTu.
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Keiic «CeBepHblii oropom»

Ha Konbckom CeBepe 1011 KUBYT YK€ HECKOJIBKO THICAY JIET, HO BOIIPOCAMH CEJIbCKOTO
XO034HiCTBA 31€Ch OYEHb JOJIO0 HUKTO BCEepbe3 He HHTepecoBajics. CaaMCKHE OXOTHUKUA M
OJICHEBOJIbI HE BBIPAIIMBAJIM HUKAKUX KYJbTYPHBIX pAcTEHUM, a PYCCKOE HaceJIeHUe
OTPaHWYMBAJIOCh UHAWBUAYAJIbHBIMU OTOPOJAMU U MAIUIHAMU. ABTOPUTETHBIE YUEHBIE CUUTAIIN
HEBO3MO>KHBIM WJIH MOYTH HEBO3MOXKHBIM 3e€MJIE/IENINE B CTOJIb CYPOBOM KJIMMATE.

«Bcs pycckas Jlammanaus u3-3a CBOErO CEBEPHOrO PACIOJIOKEHHSI HEIPUTIOJHA IS
3€pPHOBOI0 XO34MCTBA U MPUTOAHA TOJIBKO ISl )KUBOTHOBOJICTBA. OJIHAKO B CAaMOM FOKHOM YacTu
KapeJIbCKOE HACEJIEHUE JIEaeT €XKErOAHbIE MONBITKH BBIPAIUBATh 3€PHO, HO 3TH MOMBITKH Yallle
TepIAT Heylady, 4eM JOOMBAIOTCA yCIeXa», — MHcal HOpBexckuil dmionor HMenc dpuc,
MMOCETUBIIUHN TEPPUTOPHIO HBIHEIIHEH MypmaHcKoi obsactu B 1867 roxy.

Onnako Bckope cutyauusi uaMmenuiack. B 20-e rr. XX Beka Obuta coznana [lonsipHas
OTIBITHAsI CTAHIIMS BCECOO3HOrO0 MHCTUTyTa pacreHueBojictBa ([IOCBUP), 3amaueld kotopoi
SBJISUIOCh M3YUYE€HHE BO3MOXHOCTH IMPOJIBHIKEHUSI HA CEBEP CEIIbCKOXO3SIMCTBEHHBIX KYIbTYP U
co3laHMs OBOILIHOW M KopMmoBoW 0a3 Ha Konbckom m-oBe. B Hactosiee BpeMs CO3JaHbI U
paiiornpoBansl Ha CeBepe copTa MHOTHX C/X KyJIbTyp: KapTodens, SIMEHs, pembl, STOIHBIX
KylbTyp. OHAKO MHOTHE KYJbTYpPbI O-TIIPEKHEMY HE YJAIOTCS B YCIOBUSAX 3aMOJSAPhI.

3ananue.
1. O3HaKOMHTBCS ¢ METOJUKAMHU COPTOUCITBITAHUS KYJIBTYPHBIX PACTCHH.
2. BoiOpaTh HECKOIIBKO MEPCIIEKTUBHBIX [Tl BhIpaminBanus Ha CeBepe cOPTOB KyJIbTYPHI.
3. IIpoBecTH CpaBHUTEIHHOE UCITBITAHUE COPTOB MPH BHIPAIIMBAHUK B OTKPBHITOM TPYHTE
(vun TerIuIe).
4. CocTaBUTh PEKOMEHIAITUY 110 BHIPAIIIMBAHKIO JIAHHOTO COPTA B YCIOBUSAX 3aOJISPbSL.
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IIpunoxenne 4
Bonpochl BXOJHOI0 TeCTUPOBAHMS
1. [IpuroroBiienne pacTBopa XJIOpUAA HATPUS KOHLEHTPAUH 1 T/1 OCyIIECTBISAIOT
B!

a) MEpPHOM cTakaHe; 0) MEpHOM IWIMHJIpPE, B) MEpPHOW KoiOe; T) 000l EMKOCTH
OIXOISIIETO 00BEMaA

2. Mepnas ko16a n3o0paxeHa Ha pUCYHKE:
a) 0) B) r)
"Cﬁ .‘ 4 67 0 74“1

AV A | -
~¢
' i l
Q\..) ( | ) - -

3. MMMepcrOHHOE Maciio B CBETOBOM MUKPOCKOIIUU UCTIOIB3YIOT IS
a) pukcaruu nmpenapaTon

0) CHIKECHHUS ITOTEPH CBETA

B) YMEHBIIICHUS UCKKECHHS N300payKEeHUS

T') OKpaIllMBaHUs [IPenapaToB

4. HMMMepcrnoHHOE Maciio NPUMEHSIETCS C 00BEKTHBOM:
a) 4x; 6) 10x; B) 40x; r) 100x OIL

5. Arap-arap npuMeHSIeTCS PU TPUTOTOBJICHUH MUTATEIILHBIX CPET JIIS:
a) CTEpUIIU3ALUU CPEJbl, 0) 3arylieHus Cpelbl; B) KaK UCTOYHHK BUTAMHHOB; T) KakK
UCTOYHHUK Keje3a

6. [MuTaTenbHBIE CPeIbl CTEPUITH3YIOT:
a) aBTOKJaBUpOBaHWEM; O) 3aMOpakMBaHHWEM; B) J00aBIE€HHWEM CHOHpTA; T)
yibTpaduoseTom

7. PacTeHusIM 1711 HOPMAJIBHOTO pOCTa U Pa3BUTHUSI HEOOXOAUMBI:
a) cBeT; 0) BOJa; B) MUHEpAJIbHBIE BEIIIECTBA; T') BCE MEPEUUCICHHOE U HE TOIBKO

8. Jlns mpurotoBienus 250 ma pactBopa conM KoHueHTpauuu 20 1/1 HeoOXOAMMO
B3BECHUTD:

a) 1 r comu; 6) 5 r conu; B) 20 T conu; 1) 250 T conu

9. Ha rpaduke wuzoOpakeHa 3aBUCHUMOCTb IUIOTHOCTH BEIIECTBA OT TEMIIEPATYpBHI.
[TnotHOCTH BemiecTBa npu remnepatype 18°C paBHa:



a) 998,5 kr/m° 6) 998,6 kr/m° B) 998,8 kr/M° ) 999,0 kr/m’>

10. K MakpossieMeHTaM He OTHOCHUTCS:
a) Menp; 0) Kanuii; B) MarHuii; r) cepa

ITromuocms, x2/m’

1000,0 =TT T T
"B

3

-

998,5

N1
| \l |
-

. BN -\ —

'

998,0

0

4 8 12 16 20
Temnepamypa, °C

11. IIpoxyrieHTamMu SIBISIOTCS:
a) XUIIHBIC >KMBOTHBIC, O) TPaBOSIHBIC >KHBOTHBIC, B) OOJBIIMHCTBO PACTCHUU H
HEKOTOPBIC MUKPOOPTAHU3MEI; T) BCE PACTCHUS H MUKPOOPTaHU3MBI

12.

13.

a) TepModuibl 0) MCUXpOdUIbl B) ME30(MIIBI T) artua0PUIIbI

X10poh UL MPEUMYILIECTBEHHO MOTIIONIAET CIEAYIOIINE ITTHHBI BOJIH:
a) KpacHbIe; 0) CHHUE; B) 3€JEHBIC; T') KPACHBIC U CHHHUE
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Opranusmsl, A5 KOTOPBIX HanOoliee OIAaronpHUsITHBIMU SIBISIOTCS MOBBIIICHHBIC
TeMIEepaTypbl, Ha3bIBAIOTCS

14. PacTenus mpu AbIXaHUU:
a) TIOTJIOIIAIOT YTJIEKUCIIBIM Tra3; 0) MOriouarT KUCIOPO; B) BBIIEISIIOT KUCIOPOL; T)
BCE BapUAHTHI IIPABUIIbHBIE

OTBeTBI HA BONPOCHI:

Bomnpoc

1

2

3 4 5 6

10

11

12

13

14

OtBer

B

0

0 r 0 a




