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MNOACHUTEJIbHAS 3AIINCKA
AKTYaJIbHOCTh U Ha3HAYeHHE MPOrPaMMBbI

PaGouass  mporpamma  Kypca  BHEYPOYHOW  JIEATEIBHOCTH «CoBpemMeHHbIE
arpobuoTexHoJIOTUH  (AarpOOMOTEXHOJNOTUYECKU  TPOWMIIb)» OIS CpPEeIHEro  oOmiero
oOpa3oBaHusi (majee — TporpamMmma) paspaboTaHa B COOTBETCTBHU C TpeOOBaHUIMU
@enepanbHOTO  TOCYJApCTBEHHOTO  O0pa3oBaTelIbHOrO  CTAaHIAApTa  CpeaHero  oOmiero
obpazoBanus (GI'OC COQO), opueHTUPOBAaHA HA 00ECIICUCHIE WHIANBUIYAIBHBIX TIOTPEOHOCTEH
oOyyJaromuxcsi ¥ HalpapJieHa Ha JOCTIKEHHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS TPOTPAMMBbI
cpeaHero o0miero o0pa3oBaHUs C Y4ETOM BBIOOpa yYaCTHUKAMH 00Opa30BaTEIbHBIX OTHOIICHHH
KypCOB BHEYPOUHOH JEATCIHHOCTH. JTO TIO3BOJIICT OOCCIICUUTh EIUHCTBO O0S3aTEIhHBIX
tpedoBarnit ®I'OC COO Bo BceM MPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHMA: HE TOJBKO Ha YPOKeE,
HO U 32 €T0 MpeeTaMH.

Hacrosmuit kypc npeaHa3zHayeH i yriayOJIeHHOTO U3ydeHUs OMOJIOTUYECKUX SIBJICHUMN
U 3aKOHOMEPHOCTEW, paciiupeHus O0a30BbIX 3HAHUM, Ppa3BUTHUS MPAKTUYECKHMX YMEHUUH U
HABBIKOB B COBPEMEHHOW OMOJIOTUH.

AKTYaJIbHOCTH peaju3aiui NPporpamMMbl

[Iporpammoii mpemycMoTpeHo (popMHUpOBaHHE COBPEMEHHOTO TEOPETHUYECKOTO YPOBHS
3HaHUH, a TaKKe MPaKTUIECKOTO OMbITa paboTHI ¢ JabOpaTOPHBEIM 000PYIOBAaHUEM, OBJIAJICHHUE
MpUeMaMH HCCIIEA0BATENBCKON JIEITEIbHOCTA. METO/Ibl OpraHu3anuu 00pa3oBaTebHOW U
HAyYHO-HCCIIEIOBATEIHCKON JIEITETFHOCTH MPEIyCMaTPUBAIOT (JOPMUPOBAHHE Y 00YUJaIOIIHXCS
HECTaH/JIAPTHOTO TBOPYECKOTO MBIIICHHS, CBOOOJBI CAaMOBBIPDOKEHUS W HWHIWBHIYyaTbHOCTH
CY)KJICHUH.

Jns monHOTO Yy4yera TOTpeOHOCTEH OOyJarommxcs B TPOTpaMMe  HCIOIB3YeTCs
mudGepeHIIUPOBAHHBIN MTOAXO, YTO CTUMYIUPYET 00YJarOIIETocs K YBEIHUYCHHUIO TOTPEOHOCTH
B MHAMBHUIYaJbHOM, MHTEIJIEKTYalIbHOU M MO3HABATENbHON JIEATEIHHOCTH U PA3BUTHUIO HAYYHO-
HCCIIEIOBATeNIbCKUX HaBbIKOB. [Iporpamma craHeT BOCTpeOOBaHHONW B TMEPBYIO OdYepenb
00yyarouMMucs, KOTOpble HMEIOT CTOMKUI HHTEpEeC M COOTBETCTBYIOLIYI0 MOTHBALUIO K
M3YYEHHUIO MPEJIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIa, €CTECTBEHHBIX HAYK U TEXHOJIOT .

B nacrosimee Bpemsi Onosiorudyeckoe oOpa3oBaHHE JTOJDKHO OOECIEYUTh BBITYCKHUKAM
BBICOKYIO OMOJIOTHUYECKYIO, SKOJIOTHUECKYIO U PUPOI00XPAHUTEIbHYIO TPAMOTHOCTbD.

3HaHug B 00JIaCTH OCHOBHBIX OHOJIOTUYECKUX 3aKOHOB, TEOpUH U uled (QpOpMHUPYIOT
HPaBCTBEHHbIC HOPMBI M MPHUHIUIBI OTHOLIEHUS K KUBOM mpHupoje. B kauecTBe 1EHHOCTHBIX
OpUEHTHPOB OHOJIOTMYECKOTO O00pa30BaHUs BBICTYNMAIOT OOBEKTHI, H3Yy4aeMble B Kypce
OMOJIOTHH, K KOTOPBIM y ydaiuxcsi popMupyeTcs IIeHHOCTHOe oTHoweHue. [Ipu aToM Beylyto
POJIb UTPArOT MO3HABATENIbHbBIE [IEHHOCTH, TaK KaK JaHHBINA y4eOHBIN MpeAMET BXOJUT B IPYIIY
MpeIMETOB T[O3HABATEIBHOTO IMKJIA, TJaBHAs 1€ KOTOPBIX 3aKIIOYaeTcss B HM3yYEHUU
COBPEMEHHBIX CIIOCOOOB pelIeHusi TII00albHBIX MpobJeM coBpeMeHHocTH. [Iporpamma
npecieayeT He TOJIbKO 0Opa3oBaTellbHbIE, HO W BOCHHUTATEIbHBbIC €M, IOCKOJIbKY OHa
crocoOcTByeT (OPMHPOBAHUIO DKOJOTHYECKOTO M OHMOTEXHOJOTHYHOTO MBIIUICHUS Y
MOAPACTAOIIETO MOKOJICHUSI.

BapuanTtsl peaqn3zanuu nporpaMmmbl 1 ¢opMbl IPOBeIeHUsI 3aHATHIA

Peanu3zanuss mporpamMmbl MpeArnoyiaraeT HUCHOJIb30BaHuE (GOopM paboThl, KOTOPHIE
MpelycCMaTpUBalOT  aKTUBHOCTh W CaMOCTOSITENIbHOCTh ~ OOY4YalOIIUXCs,  COYETaHHe
WHIUBUAYAIbHOW WM TPYIIOBON pabOThl, MPOEKTHYIO W HCCIEAOBATEIbCKYIO NESATEIbHOCTD.
Takum 00pazoMm, BOBJIEUEHHOCTh OOYUYAIOIIUXCS B JAHHYIO BHEYPOUHYIO JAESATEIbHOCTH
MO3BOJIUT 00ECMEUYUTh HUX CAMOOTpEENIEHUE, PacIIUPUTh 30HBI MOMCKA CBOUX HMHTEPECOB B
pa3nMYHBIX cdepax eCTECTBEHHO-HAyYHBIX 3HAHUU, TMEPEOCMBICIUTh CBOM CBSI3U C
OKPYKaIOIIMMHU, CBO€ MECTO Cpelu IpYrux jroAeil. B memom peanmuzainus mporpaMmbl BHOCHUT
BKJIaJ] B HPABCTBEHHOE U COIHAIEHOE (POPMHUPOBAHUE IMYHOCTH.

[IporpamMma MoskeT ObITH peanu3oBaHa B padoTe ¢ ooyvaromumucs 10 u 11 kmaccos.
[TporpamMma kypca paccuuTaHa Ha 68 4acoB, B paMKaX KOTOPBIX MPEAYCMOTPEHBI Takue (HOPMBI
paboThI, Kak Oecelbl, TUCKYCCUH, MacTeP-KIIacChl, SKCKYPCHH Ha MPOU3BOJICTBO, aHAIHU3 KEHCOB,



BCTPEYH C  TPEACTABUTENSIMH  pa3HbIX  mpodeccuid, mnpodeccuoHaIbHBIE  TPOOHI,
KOMMYHHMKAaTUBHBIE U J€JIOBbIE UTPbl, KOHCYJIBTALIUU [I€]arora ¥ MCUxoJIora.
[Iporpamma MokeT OBITH pealnu30BaHa B TEYEHHE OJHOTO y4eOHOTOo roja C

obyuatormumucs 10 u 11 kmaccoB, ecnu 3aHATUS MPOBOJATCS 2 paza B HeAento. Mim B TedueHue
IBYX JIET, €CIIM 3aHATHS TPOBOIATCA 1 pa3 B Hememoo isl KIacCOB OHMOJIOTHYECKOTO WIIH
OMOTEXHOJIOTMYECKOTO HAIIPABIICHUH.

B3aumocBs3sb ¢ denepaibHoil paboueii nporpaMmMoii BOCIUTAHUSA

[IporpaMmma Kypca BHEYpPOYHOM AESTEIBLHOCTH pa3paboTaHa C Y4€TOM pEKOMEHAALUN
¢benepanbHOl paboueil TpOTrpaMMbl BOCIUTAHHUS, YYHUTHIBACT IICHXOJIOTO-TIEIarOTHYECKHE
0COOEHHOCTH JaHHBIX BO3PACTHBIX KaTETOpWH. DTO TO3BOJIIET Ha TPAKTUKE COCAMHUTH
0o0yyaroulyl0 U BOCIUTATENIbHYIO JIEATEIbHOCTh Iearora, OpUEHTUPOBATh €€ HE TOJbKO Ha
MHTEJJIEKTYaJIbHOE, HO ¥ Ha HPAaBCTBEHHOE, COLMAIbHOE Pa3BUTHE peOeHKa. DTO MPOSBISETCS B!
- BOCIUTAaHUU OCO3HAHHOW OKOJOTHYECKH TMPaBUILHOW MOTHBAIlMU B TIOBEACHUH U
NESITETPHOCTH 4Yepe3 (OPMHUPOBAHHWE CHUCTEMBI YOEXKICHUH, OCHOBAaHHBIX Ha KOHKPETHBIX
3HAHUSX;

- CTQHOBJIEHUHM JIMYHOCTH OOYYAIOIIMXCS KaK LEJOCTHOM, HaxoJsduleiicss B TapMOHUH C
OKPYXAIOIUM MHPOM, CITIOCOOHOH K PEIICHUIO KOJIOTHYECKUX MPOOIIeM;

- MPUOPHUTETE JTUYHOCTHBIX PE3YJIbTATOB peaTH3allid MPOrpaMMbl BHEYPOUHOU NEATEIHHOCTH,
Halle[INX CBO€ OTPa)KEHHWE U KOHKPETU3aluuio B QenepanbHOM pabouell MporpaMmbl
BOCIIUTAHMUS.

OcoGennocTu padoThI Negarora no nNporpamMmme

3amada menarora COCTOMT B TOM, YTOOBI COMPOBOXKJATh IMpoliecC NMPoQeccrOHANTbHON
OpUEHTAllMK OOy4YalolUXCs, pPACKphIBas MOTEHIMA] OOy4alolIMXCs Yepe3 BOBJCUEHUE B
MHOT000Pa3HyI0 IEATEIBHOCTh, OPraHU30BaHHYIO B Pa3HBIX (opMax.

[Ipn sTtom pesynpTaToM paboOTHl Mefarora B HEPBYIO OuYepellb SIBISETCS JMYHOCTHOE
pa3zButue peOeHka. JIMUHOCTHBIX pE3yJbTaTOB IMEJaror MOXET JOCTHUYb, YBJIEKas peOeHKa
COBMECTHOW W HWHTEPECHON UM 000WM NEATEILHOCTBHIO, YCTaHABIMBAasS BO BPEMs 3aHATHI
NOOpOoXKeNaTenbHyI0, MOAJEPKHUBAIOIIYI0 aTMocdepy, Hachllas 3aHSITHA [IEHHOCTHBIM
conepxkanueM. Kpome Toro, mporpamma nmpeycMaTpuBaeT OpraHU3al|i0 SKCKYPCHIA, TPOCMOTP
¢bunpMoB u 3anmceit TB-iporpamm.

[Ipn u3ydeHun oOydYaOIIMMHUCA HPOTPAMMBI TEIAror OCHOBBIBAETCS HA HECKOJIbKHX
OCHOBOIOJIAraloIIUX MPUHIUIAX 00yYCHHUS:

- NPUHUUI MHTETPATHBHOTO MOJX0Aa K OOy4eHHIO. DTOT MPHUHIMII UMEET MEePBOCTEIIEHHOE
3HaYeHHUE, TaK KaK YCBOCHME MOJy4yaeMbIX 3HAHHUI M0 OMOTEXHOJIOTHUHU MPEAINOJIaraeT TECHYIO
B3aMMOCBS3b pa3HbIX ypoBHEH. IlepBblil ypOBeHb — MEXIPEAMETHBIM — MPEANoNaracT
B3aMMOCBS3b OMOJIOTUU C KYypcOM O XMMHUHU. BTOpoii ypoBeHb — mpeaMeTHbIH — 00yCIOBJICH
B3aMMOTIPOHUKHOBEHHUEM Pa3HbIX OUOJIOTHUECKUX KYpcOB (OOTaHUKH, 300J0TUH, (PU3UOTIOTHH U
JPYrUXx) B Mpoliecce CTAaHOBIEHHS U M3yueHus ouorexnonoruu. Kpome toro, moruka ocBoeHus
MaTtepuaia MporpamMMbl MpeanoaraeT IBMKEHHE OT OOIIEro K Y4acCTHOMY U, Ha HOBOM YpPOBHE,
BO3BpAIIEHUE OT YACTHOTO K 00IIeEMY.

- IPUHIUN HATJISIIHOCTH,

- MPUHIUT TOCTYMHOCTH;

- IPUHITUT OCO3HAHHOCTH.

[TpumepHas cxeMa MpoOBeICHUS 3aHATHI 110 TPOTPaMMe MOXKET OBITh TAKOM:

1. OOBsiCHEHHE TEOPETUUECKOTO MaTepuaa o TeMe.

2. TloaroToBka K 1a00paTOpPHOMY WM MPAKTUYECKOMY 3aHATHIO, 00CYKICHHE OOBEKTOB IS
MPAKTHYECKOTO 3aHATHUS.

3. IlpoBeneHue NMpakTUYECKOTO 3aHATHS — OCHOBHAS 3a7aya OCBOEHHE METOJIOJIOTMH JIAHHOTO
AKCIIEPUMEHTA.

4. Ananu3 pe3yabTaTOB SKCIIEPUMEHTA.



IJIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUSI KYPCA BHEYPOUYHOU
AEATEJIBHOCTHU

3aHATHS B paMKax MpPOrpaMMBbl HAINpaBlICHbl Ha OOECHeYeHHe JOCTHXKECHUS
00y4aromUMUCs CIEAYIOMNX TMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATDI:
8 cghepe 2paxcoancKoeo 60CNUMAHUAL:
- TOTOBHOCTb K COBMECTHOW TBOPYECKOH JIEATEIHHOCTH TPH BBIMOJIHEHUH OHOJIOTUYECKUX
HKCTIEPUMEHTOB;
- CIIOCOOHOCTD OTIPENEeNATh COOCTBEHHYIO MO3HUIIMIO M0 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOMN
’KH3HH U O0BICHSTE €€;
- TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIENOBATENBCKAX 3a/a4, YBaXHUTEIHHOMY OTHOIIEHHS K MHEHHUIO
OTIITOHEHTOB MPH 00CYKIEHIH CIIOPHBIX BOITPOCOB OMOIOTUYECKOTO COACPIKAHUS;
8 cghepe nampuomuuecko2o 60CNUMAHUAL
- [IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIHIO W TaMATHUKAM IMPHPOJBI, TOCTHKEHUSIM
Poccuu B Hayke;
- CIOCOOHOCTH OIEHMBATH BKJIAJ] POCCHICKMX YYEHBIX B CTAHOBJICHHWE M Pa3BHTHE OHOJIOTHH,
MOHWMaHUE 3HAYCHUs OWOJIOTMM B TIO3HAHWM 3aKOHOB TIPUPOMABI, B KH3HH YelOBEKa W
COBPEMEHHOT0 00111eCTBa;
8 chepe 0YX08HO-HPABCMBEHHO20 B0CNUMAHUSL
- CIIOCOOHOCTH OIICEHWBATh CUTYAIlMI0O W NMPUHUMATh OCO3HAHHBIC PEIICHHsS, OPHEHTUPYSACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
- OCO3HaHUE JIMYHOTO BKJIa/la B TIOCTPOCHUE YCTOMYNBOTO OYAyIIEro;
8 chepe scmemuyecko20 60CHUMAHUL:
- MIOHUMaHHUE YMOIMOHATBHOTO BO3JICHCTBHUS )KUBOU MTPUPOJIBI U €€ IICHHOCTB;
8 chepe puzuueckoeo ocnumanus:
- MIOHUMaHUE IEHHOCTH 3/I0POBOTO M 0€3011acHOTO 00pasa KHU3HH;
- OCO3HaHWE TOCJCICTBHA W HENPHUATHE BPEOHBIX MPHUBBIYCK (YIOTpEOICHHE alIKOTOJIs,
HapKOTUKOB, KYpEHHSI);
6 cqhepe mpy0oB8o2o 8OCNUMAHUSL:
- TOTOBHOCTh K aKTUBHOW JCATEIBHOCTH OHOJIOTUYECKON M SKOJIOTUYECKOW HAIlpaBJICHHOCTH,
CMOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh W CaMOCTOSITEJIbHO  BBIMIOJHATH  TaKyIO
NeSTEIbHOCTb;
- HHTEPEC K MPAKTHYECKOMY U3YYCHUIO TPOQecCuii, CBSI3aHHBIX C OMOJIOTHEH;
- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO0 M caMOOOPa30BAHUIO HA MTPOTSHKCHUH BCEH JKU3HU
8 chepe IK0N02UUECKO20 BOCNUMAHUSL:
- DKOJIOTUYECKHU IIeJIecO00pa3HOe OTHOIICHUE K MPUPOJC KaK WUCTOYHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHUS;
- TOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: HPUOOPETEHUE ONbITA IUIAHHPOBAHUS
MOCTYIKOB U OIIEHKH UX BO3MOKHBIX ITOCIICICTBHI ISl OKPY)KAIOIICH CPEIIbI;
- CIIOCOOHOCTD MCIOJIb30BaTh NMPHOOpETaeMble MU U3y4eHUH OMOJIOTUU 3HAHUS U YMEHUS NpHU
peneHnH npo0ieM, CBSI3aHHBIX C pallMOHABHBIM MIPUPOIONIONIB30BaHUEM (COOI0ICHUE TPAaBUIT
MIOBEJICHUsI B TPHUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHSI B HKOCHUCTEMAaX, OXpaHy
BUJIOB, DKOCUCTEM, Ouocdepsl);
- aKTUBHOE HENpUATHE ASHCTBUM, MPUHOCAIIMX Bpea OKpYyKarolleld IpupoaHoil cpene, yMeHue
IIPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJOTHUECKUE TOCIEACTBUS MPeIIPUHUMAEMbIX JeHCTBUI
U TIPEJ0TBPAIIATh UX;
8 chepe HayuHo20 no3HaAHUA:
- TMOHMMaHHMe crneuupuku OHWOJIOTMM KaK HAyKH, OCO3HaHME ee POJU B (OPMHPOBAHUHU
palMoOHAFHOIO HAYYHOTO MBIIUIEHHS, CO3JaHHe 1IETIOCTHOTO MPEAICTaBIECHUS 00 OKpyXKaroleM



MUpE KaKk O €JUHCTBE MpPUPOJIbI, 4YeJoBeKa U oOIiecTBa, B TMO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPOOJIEeM COXpaHEHHsI IPHUPOTHOTO PABHOBECHS;

- yOeX/IeHHOCTh B 3HAYMMOCTH OWOJIOTHMHM JUIS COBPEMEHHOW LMBHIIM3ALMHU: OOecredeHne
HOBOTO YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3/IaHUE MEPCHEKTHBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS UYEIOBEUECTBA; MOUCK IMyTEeH BBIXOAA M3 TI00ATBHBIX
HKOJIOTUYECKUX MPOoOIeM u oOecrieueHne nepexoia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY
WCTIOJIH30BAHUIO IPUPOIAHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

- 3aMHTEPECOBAHHOCTh B MOJYYCHUH OHOJOTMYECKMX 3HAHMHA B LENAX MOBBIMICHUS OO0IIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOW TIpaMOTHOCTH KaK COCTaBHOMW 4YacTH (PYHKLIHMOHAIbHON
IpaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi mpu u3y4eHuu ONOJIOTHH;

- TOHMMAaHWE CYIIHOCTH METOJOB TIO3HAHUS, HCIOJb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTh HCIOJNB30BATh TIOJydaeMble 3HAHUS JUIS aHalu3a W OOBSACHEHHS SBICHUUN
OKpYXKAIOIIEr0 MHpa M TPOHCXOJIINX B HEM HM3MEHEHWH; yMEHHE JenaTh O0O0OCHOBaHHbBIE
3aKIIIOYEHUS] Ha OCHOBE HAYYHBIX (DAaKTOB W MMEIONIMXCS JaHHBIX C IENbI0 TOJY4eHHS
JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOJIL30BATh OMOJIOTMUYECKHIE 3HAHUS ISl PEICHHS MTPOOIIEM B
pEATbHBIX KU3HEHHBIX CHTYAIIHSIX;

- OCO3HAaHWE IICHHOCTH HAYYHOHW [EeATETHHOCTH, TOTOBHOCTHh OCYIIECTBJIATH MPOCKTHYIO H
HCCIIEIOBATENLCKYIO JICITEIbHOCTh HHUBUIYaIbHO U B TPYIIIIE;

- TOTOBHOCTb H CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHHIO, K
aKTHBHOMY TIIOJIYY€HHIO HOBBIX 3HAHHWH 10 OHOJIOTHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEeOHOCTSAMHU.

METANPEIMETHBIE PE3YJIBTATHI:

6 cghepe 061a0eHUA YHUBEPCAILHBIMU YUEOHBIMU NO3ZHABGAM ETIbHBIMU OCUCH UAMU:

bazosvie no2uuecKue 0eticmeus:

- CaMOCTOSITeNTbHO (OpMyNIHpOBaTh M aKTyaJIM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- UCMOJb30BaTh MPU OCBOCHWU 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHallM3a, CHUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0O0OOIIEHHUS), PACKPHIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATH CBS3U C IPYTUMU MOHSATHUSMHU);

- ONpeAensaTh e JeSTeNIbHOCTH, 3a/laBasg MapaMeTpbl U KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

- HCTI0JIb30BaTh OMOJIOTUYECKUE MTOHATHUS 17151 OObsICHEHUSI (PAKTOB U SIBJICHUI KUBOI MPUPOIbBL;
- CTPOWTbH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTyKTHUBHBIC, 110 AHAJIOTHHU), BBIABIATH
3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BBHIBOJBI U
3aKIIIOUCHUS;

- IPUMEHATH CXEMHO-MOJETbHBbIE CPEJICTBA JUIsl MPEJCTaBICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUH Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX WH(DOPMALIMOHHBIX HCTOUYHUKAX;

bazoevle ucciedosamenbeKue OeticCmsusl.

- BIQJIeTh HAaBBIKAMHU Y4e€OHO-HMCCIIEIOBATEIbCKON M MPOEKTHON MJesITeNbHOCTH, HaBBIKAMU
paspelieHus npodseM; COCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TOUCKY METOOB
pelIeHNs MPaKTUYECKHUX 3a1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

- WUCTOJB30BaTh pa3NUYHbIE BUIBl JIEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpPIPETAINH, MPEOOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYalHMsIX, B TOM YHCIE MpPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

- (¢opMUpOBAaTh HAYYHBIM THI MBIIUICHUS, BIAJE€Th HAyYHOU TEPMHHOJIOTHEH, KIIOUYEBHIMU
MOHATHSIMHA U METOJIaMU;

- cTaBUTh M (opMynupoBaTh COOCTBEHHBIE 33a7aud B O0pa30BaTEIbHOW AESATETBHOCTH H
KU3HEHHBIX CHUTYAIHIX;

paboma ¢ ungopmayuei:



- OpPHEHTHUPOBATHCS B PpA3IMYHBIX HCTOYHUKAX HHPopManuu (Tekcre ydeObHOTO mocodus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBApSAX U CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3NIUYHBIX BHIOB U (HopMm
MPEJCTaBICHUS, KPDUTUYECKU OLIEHUBATH €€ JIOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

- (opmynupoBaTh 3ampoChl M TPUMEHSTH pa3IMYHBIE METOAbl MNpPU TOUCKE U O0TOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM TSl BRITTOJTHEHUST yICOHBIX 33/1a4;

- CaMOCTOSITENIHO BBIOMPATh ONTUMAIBHYIO (OpPMYy TpENCTaBICHUS OHMOIOTUYECKON
nHpopManuu (CXeMbl, rpaduKu, TuarpaMMebl, TaOIHIIbI, PUCYHKH U JIP.);

- HCHOJb30BaTh HAy4HbIH $3bIK B KadeCTBE CpEeACTBAa IpU padboTe ¢ OHOIOrMYecKoin
uHboOpManMell: TPUMEHITh XUMHUYECKHE, (PU3MUECKHEe M MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJNb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

6 cghepe o6nadenun ynugepcanbHbIMu KOMMYHUKAMUGHBIMU OCTUCHGUAMU:

obwenue:

- OCYIIECTBJIATh KOMMYHHKAIIMU BO BceX c(epax KU3HU; aKTUBHO Y4aCTBOBAThH B JUAIIOTE WU
IMCKYCCHH TIO CYyHIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHHsI OTHOCHUTEJIHO BBITIOJHEHUS TMIpeIUlaraéMoi 3a/ayd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3UIINH IPYTUX YYACTHUKOB JHUAIOTa WIH JUCKYCCHN);

- pa3BEpHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3pPEHUS C UCTIOIH30BAHUEM S3BIKOBBIX CPEJICTB;
CO8MeCMHAsL 0esIMeNbHOCb.

- BBIOMpAaTh TEMATHKy M METOJBl COBMECTHBIX ICWCTBUH C y4eTOM OONIMX HHTEPECOB H
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

- IPUHUMATH [EH COBMECTHOW NESATEIFHOCTH, OPTaHU30BBIBATh M KOOPJMHHUPOBATH JACHCTBUS
M0 €€ JOCTH)KEHHUIO: COCTaBJIATh IUIAH ACHCTBHM, pacupeiessiTh PO C YYETOM MHEHH
YYaCTHUKOB, 00CY)X/1aTh pe3yJabTaThl COBMECTHOM pabOTHI;

- Mpejajarath HOBBIE IPOEKTHI, OLEHUBATh HJEH C TMO3UIMH HOBU3HBI, OPUTHHAJILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYILECTBJISTh MO3UTHUBHOE CTPATETHYECKOE MOBEACHHUE B PA3IMYHBIX CUTYAIUSIX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHHe, ObITh HHUIIMATUBHBIM;

6 cghepe 061a0eHUA YHUBEPCATLHBIMU PECYTIAMUCHBIMU OCUCHBUAMU:

CAMOOP2AHU3AYUSL:

- HCII0JIb30BaTh OMOJIOrMYECKHUEe 3HAHUS JJISl BBIABICHUS MPOOJIEM U MX PEHICHHS B )KHU3HEHHBIX
U y4eOHBIX CUTYaLUAX;

- BbIOMpaTh HAa OCHOBE OHOJIOTMUECKHUX 3HAHUN LIEJEeBbIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSAX W IMOCTYIKax MO OTHOILIEHHUIO K >KMBOM MPHUPOJE, CBOEMY 3JI0POBBIO M 3J0POBBIO
OKPYKaIOIINX;

- pacHIMpATH PaMKH y4eOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

- JIeflaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
CAMOKOHMPOb:

- JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JIEATEIbHOCTH, OICHHBATh
COOTBETCTBHUE PE3YJILTATOB IIEIISM;

- IPUHUMATh MOTHUBBI M apTYMEHTHI IPYTUX MIPHU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;
IMOYUOHATbHBLU UHMEILIEKM, NPeOnoNazanuull chopmupo8anHoCms.:

- CaMOpEeTryJIMpOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a
CBO€ IMOBEJIEHUE, CIIOCOOHOCTh alaliTUPOBATHCS K 3MOIMOHAIBHBIM W3MEHEHUSIM M IPOSIBIISATH
THOKOCTD;

- BHYTpEHHEW MOTHBAlM{, BKJIOYAIONIEH CTpeMJIEHHE K JOCTH)KEHUIO LEeNH U YyCIHexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHICTBOBATh, UCXOS U3 CBOUX BO3ZMOKHOCTEH;

npuHamue cebs u Opyeux:

- IPUHUMAThH ce0sl, MOHUMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

- IPU3HABaTh CBOE MIPABO U MPABO JIPYTUX HA OLIHOKH.



INPEAMETHBIE PE3YJIBTATDI:

- YMEHHE BJIAJICTh CUCTEMOU OMOJIOTMYECKUX 3HAHWW, KOTOpas BKIIOYAET OCHOBOTIOJArAroIINe
OMOJIOTUYECKHE TEPMUHBI U MIOHATHS ()KU3HB, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJISIHS,
OouocuHTe3 OeJKa, HaCIeICTBEHHOCTh, U3MEHYNBOCTh, POCT M Pa3BUTHE U Jp.);

- BJIAQJICHUE CUCTEMOM 3HaHUN 00 OCHOBHBIX METO/axX HAY4YHOI'O IO3HAHUs, MCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIENOBAHMUIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHHWE, H3MEPEHHE,
IIPOBEJICHUE HAOJIOJIeHUH); croco0amMy BBISIBICHHUS U OLICHKM aHTPOIOTEHHBIX M3MEHEHUIl B
IIPUPOJIE;

- YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXKJIy CTPOCHHEM W (PYHKIHMSAMHU: KIETOK pa3HBIX
TKaHEW; OpraHaMM M CHCTEMaMH OpPraHOB Yy pacTeHUll; JSTamaMHM KJIETOYHOTO LHMKIA U
KU3HEHHBIX IIUKJIOB OPTraHU3MOB; TEHOTUTIOM U (peHOTHIIOM;

- YMEHME pellaTh MOUCKOBbIE OWOJIOTHMYECKHE 3a/lauM; BBISBIATH MPUYMHHO-CIIE/ICTBEHHbBIE
CBSI3M MEXIY UCCIeNyeMbIMU OMOJOTMYECKUMH 00BEKTaMH, MPOLIECCaMU U SIBIICHUSMU; J€JaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHUU MOJTYYE€HHBIX PE3YJIbTaTOB;

- YMEHHE BBIIBUTaTh TUIIOTE3bI, IPOBEPSITH X IKCIIEPUMEHTAIBHBIMH CPEJICTBAMU, GOPMYIUPYS
L[eJ1b MCCIIEI0BAaHNUS; aHAIM3UPOBATh MOJIYYEHHbIE PE3YyNbTaThl U JI€NaTh BHIBOJIBI;

- yMEHHE OLEHMBaTh JTHYECKHE aCIEKThl COBPEMEHHBIX HCCIEJOBaHUM B 00JacTH
OMOTEXHOJOTMH U T€HETUYECKHX TEXHOJIOTWH (HalpaBieHHOE M3MEHEHHE I€HOMa U CO3JIaHue
TPaHCTE€HHBIX OPraHU3MOB);

- yMeHue MOTHBHUpPOBATh CBOIl BbIOOp Oymyuieil mpodeccnoHanbHOM NeATeNbHOCTH B 00JaCTH
OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, CEIbCKOTO XO3sCTBa; YriyONaTh MO3HABATENIbHBIN
WHTEpEC, HAITPaBJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH TPOQPECCHH U TTPOI0IHKEHUE
Ouosnoruuyeckoro oOpa3oBaHMsI B OpraHHU3alUSAX CPEJHEro MpOo(GECCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.



COJIEP’KAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTH
Monyab «ArpoTexXHO0JIOTMH HACTOsIero u Oyaymero». 10 kiaacce (34 1)
1. Buomexnonozusa kaxk nayka (4 1)

HcTopust BOBHUKHOBEHUSI HAYKH, OCHOBHBIE Pa3Jelibl, CBSA3b OMOTEXHOJIOTUU C JPYTrUMH
Haykamu (OMOJOTHEl, OOTAaHUKOW, 300J0THUEH, MUKPOOUOJIOTHEH, OHMOXHMHUEH, (PU3NOIIOTHEH,
FEHETUKOW, MEIAMIIMHON) M OTpacisiMU IPOMBILUIEHHOCTH (IUIIEBasi, JIerKas), CEJIbCKOIO
X03siicTBa (’KMBOTHOBOJICTBO, PAacTEHHUEBOJICTBO) U 3]PaBOOXPAHEHHMEM, H3BECTHBIE BY3bl U
HUWMU, cBsa3aHHBIE ¢ OMOTEXHOIOTHEH:

e @denepanbHOE rOCYIAPCTBEHHOE YUpexaeHue «PeiepanbHblid UCCIEA0BATEIbCKUI LIEHTP
«DyH/IaMeHTalbHbIE OCHOBbI OuoTexHosorum» Poccuiickoit akanemuum Hayk» (OUL]
Buotexnonorun PAH)!;

o @enepanbHOE TOCYIAPCTBEHHOE OMOPKETHOE HaydyHOe yupexaeHue «Bcepoccuiickuii
Hay4YHO-UCCIEAOBATEILCKUNA HWHCTUTYT CEIbCKOXO03SUCTBEHHOW Ounotexuosorun» (OIBHY
BHUUCE)?;

e OdeznepanbHOE TOCYAAPCTBEHHOE OOJPKETHOE HaydHoe YyupexkjeHue «DdenepanbHblii
HCCIIEA0BATENBCKUN LIEHTP Bcepoccniickuil MHCTUTYT T€HETHYECKUX PECYPCOB PACTEHUN UMEHU
H.U. Basunosa» (PI'BHY ®UILI BUP)?;

o @enepanbHOE TOCYIAPCTBEHHOE OMODKETHOE HaydyHOe yupexaeHue «Bcepoccuiickuii
HayYHO-MCCIIEI0BATEIbCKUI HMHCTUTYT CEJIbCKOXO03SHCTBEHHON Mukpoouonorun» (OPI'BHY
BHUUCXM)*;

o ODenepanbHOE TOCYAAPCTBEHHOE OFO/PKETHOE HaydHOe YyupexkieHune «DenepanbHbIid
UCCIIEIOBATENILCKUN  1eHTp WHCTHTYT THMTONIOTHU W TreHeTukn CHOUPCKOTO OTHENICHUs
Poccuiickoit akagemun Hayk» (PITBHY ULul" CO PAH)®;

e OdenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YYPESIKICHHE BBICIIETO
oOpaszoBaHus «MOCKOBCKHUH (U3UKO-TEXHUYCCKHI WHCTHUTYT) HallMOHAJIBHBIN
uccnenoBarenbeknii neHTp» (PrAOY BO MOTN)S;

e denepanbHOE rOCyAapCTBEHHOE OODKETHOE O00pa30BaTEIbHOE YUYPEKICHHE BBICIIETO
oOpazoBaHusi «MOCKOBCKHH TOCyJapCTBEHHBINH yHHBepcuTeT uMeHn M.B. JlomoHocoBay
(®I'bOY BO MI'V);

! demepanbHOe rocynapceTBeHHOE yupexaenne «DeepabHbli HCCIEN0BATENLCKHN HEHTP «DyHIaMeHTaIbHbIE
OCHOBBI OroTexHonmorum» Poccuiickoit akagemun Hayk» (OULL buorexnonorun PAH): opurmansHsrii caiit. — URL:
http:/www.fbras.ru

2 MeepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE HAy4IHOE yupexeHue «Bcepoccuiickuil HayuHo-Hccle10BaTeNbCKU
HWHCTUTYT CENbCKO-X03s1iicTBeHHOM OuotexHonorum» (OI'BHY BHUMCE): odunmansheii cait. — URL:
http:/www.vniisb.ru

8 ®DenepanbHOE TOCYAapCTBEHHOE OFOPKETHOE HaydHOe yupexnenne «DenepanabHBIA HUCCIEIOBATEIbCKINA IICHTP
Bcepoccuiickuii MHCTUTYT Te€HETHYECKHX pecypcoB pactenuit mmenn H.U. Basmnosa» (®I'BHY ®UL] BUP):
opunmanbHeIi cait. — URL: http:/mww.vir.nw.ru

4 denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE HAYUHOE yupexkaeHue «Bcepoccuiickuii HayuHO-HCCIe10BaTeNbCKU
HHCTHTYT CEIBCKO-X03sicTBeHHOM Mukpobuonorum» (PI'BHY BHUMCXM): opunmansHerii caitt. — URL:

http: /mww.arriam.ru

° denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE HAyUHOE yupeskaeHue «DeepanbHblil HCCIeN0BaTeNbCKHIA LIEHTP
Wuctutyt muronorun u reHetnkn Cubupckoro otaencHns Poccuniickoit akagemun Hayk» (OI'BHY Nul” CO
PAH): opunmansmsiii caiir. — URL: http:/www.bionet.nsc.ru

& MenepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00Pa30BaTENLHOE YUPEKIEHUE BBICIIErO 00pPA30BaHHUS
«MOCKOBCKH (PU3UKO-TEXHUUECKUI MHCTUTYT) HAIIMOHAJIBHBIN HccienoBaTensekuit nentpy» (PIAOY BO
MO®TWN): opuumansusii caiir. — URL: http:/www.mipt.ru

7 MenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00PA30BATENBHOE YUPEKIEHUE BBICIIETO 00pA30BaHUSI
«MOCKOBCKHIA TocyiapcTBeHHBIN yHuBepcuteT nmenn M.B. JlomonocoBay: odurmanshsrii caiir. — URL:
http:/Awww. msu.ru



o OenepanbHOE IOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKIEHHE BBICIIETO
oOpazoBanusi «Cankr-llerepOyprckuii  rocynapctBeHHsli  ynusepcuter» (OI'BOY BO
CIIoIY)®;

o @enepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE OOpa30BaTEIbHOE YUPEXKICHUE BBICHIEIO
oOpazoBanusi «HoBocuMOMpCKHII  HAIMOHAIBHBIA ~ MCCIEIOBATENBCKUN  TOCYIapCTBEHHBIN
yausepcutet» (PIAOY BO HI'Y)?;

e ®dezepanbHOE T'OCYAAPCTBEHHOE OIOMKETHOE 00pa30BATEIBHOE YUPEXKIECHUE BBICIIErO
oOpaszoBanusi «Poccuiickuii TocyaapcTBeHHbI arpapHbiii yHuBepcuter — MCXA nmenn KA.
Tumupszea» (PI'BOY BO PTAY-MCXA umenu K. A. Tumupszena)'’;

e ABTOHOMHasi HEKOMMepueckas oOpa3oBaTelibHas OpraHu3alysl BbICIIEro 0O0pa30BaHMUS
«Hayuno-TexHonormdeckuii yausepcuret «Cupuycy (HTY «Cupuycy).

CoBpeMeHHbBIE HaMpPaBIICHUS PAa3BUTHS arpoOMOTEXHOJIOTUH. MeToIbl OMOTEXHOJIOTHN B
HayKe ¥ TIpakTuKe. JIeMOHCTPAINS BUICOPOIINKOBZ,

Jlabopamopuvie u npakmuueckue pabomuol

UccnenoBatennckass pabdota «Co3naHue OHOJIOTUYECKM AKTUBHBIX J100aBOK |
BUTAaMUHOB).

Hccnenoratenbekas padota «BriBeieHne HOBBIX COPTOB PACTCHHIA, MOPOJI KUBOTHBIX C
3aJJaHHBIMH CBOMCTBaMM.

Uccnenosatenbcekas pabota «Co3nanue 0akTepuil, COCOOHBIX NepepadaTbiBaTh HEPTH U
YCTPaHSTh TOCJIENICTBHS €€ PA3JIUBOB: TUIFOCHI U MUHYCBI».

Okckypeus («broTexHonorus: Hayka  Ku3Hb») B By3 uinu HUN.

2. O6wue nonsamus ouomexmnonozuu (2 u)

[TonsiTHe GMOTEXHOJOTUH. 3aUueM 4YeJIOBEKY OMOTEXHOJIOTMH, B YeM HX IPEUMYILECTBO
nepel XMMHUYECKUM CHHTE30M. OCHOBHbIE OOBEKTHl OMOTEXHOJIOTMU: MPOMBIIIJICHHBIE
MUKpPOOPIraHU3MBbl, KJIETKH U TKAHU PACTEHUH, )KUBOTHBIX.

Jlabopamopuvie u npakmuueckue pabomol

[Ipaktuueckass pabora «lIpuMepsl TpuMeHEHUs OHUOJOTHYECKUX OOBEKTOB B TBOCH
KUZHIY.

3. Ocoobennocmu azpodouomexnonocuu (4 u)

Hemrn wu 3amaun  arpo6uorexHosiorud. OCHOBHBIE OOBEKTHl arpoOHOTEXHOJOTHHU.
buoTtexHonornueckue MNOAXOMbI JUIA HAAEKHOTO COXPAHEHHUS KOJUICKIUN TIeHEeTHYEeCKUX
PECYpPCOB pacTeHUi U KUBOTHBIX. [TOHATHS O MOJEBBIX, IN VItr0 U KpuoKoJUieKIHax. PocT u
pa3BUTHE JKUBOTO OOBEKTa B 3aMKHYTOM CHCTEME B KOHTPOJHPYEMBIX YCIOBHSX: Kak 3TO
BO3MOXHO.

OcHOBHBIE TIOMELIEHUS JJIsi TOJHOLIEHHON paboThl JlabopaTopuu OHMOTEXHOJIOTHUU
(laMuHapHasi KOMHaTa, CBETOBas, aBTOKJIaBHAs KOMHATBI, MOMELIECHHE IS MPUTOTOBIICHUS
MUTATENIbHBIX CPeJl, MOeYHas): UX PYHKIIMOHAT U OCOOCHHOCTH.

OcHoBHbIE MPUOOPHI AJI1 OpraHU3aluu J1a0OpaTOPUU OMOTEXHOJNOTHH, UX (DYHKIHH U
BO3MOXHOCTH (aBTOKJIaB, CyXx0xapoBoil mikad, muctumiarop, pH-merp, Bechl, TamMmuHap-00Kc,
CTepUJIN3aTOp MHCTPYMEHTOB, CBETOBas yCTaHOBKa, KIMMarhyeckas kamepa, Y D-uonHusarop,

8 demepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00Pa30BaTENbHOE YIPEKICHHE BEICIIET0 00pa3oBanus «CaHKT-
[etepOyprckmii rocynapcreernsiid yausepcuter» (PI'BOY BO CIIOI'Y): odummansaeni caiit. — URL:
http:/www.spbu.ru

® MepepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 0OPa30BATENBHOE YUPEKIEHNE BHICIIETO 00pPa30BaHMS
«HoBocubupckuii HaIMOHATBHBIN HCCIIEIOBATEBCKUM rocynapcTBeHHbIH yarBepcute» (PI'TAOY BO HI'Y):
opunmanbsHei caiit. — URL: http:/www.nsu.ru/n

10 bepmepanbHOE TOCYIAPCTBEHHOE GFODKETHOE 00PA30BATENBHOE YUPEXKIEHHE BBICIIETO 00pPa30BaHUS
«Poccwuiickuii rocymapcTBeHHbIH arpapubiii yauBepcuteT — MCXA umenn K. A. Tumupszesa» (PI'BOY BO PIAY-
MCXA umenn K. A. Tumupsizesa): odumansaslii caitr. — URL: http:/www.timacad.ru/

11 ABTOHOMHAs HEKOMMepUECKas 0Opa3oBaTelbHAs OPraHU3alKsl BBICIIEro 00pasoBanus «Hayuno-
TexHonornueckuit yausepcutet «Cupuyce» (HTY «Cupnycy»): opurmansasrii caiit. — URL:
http:/www.siriusuniversity.ru

12 Cm. npunoxkenue.



XOJIOAWIBHUKU I XpaHEHUs NUTATEIbHBIX cpel U Jp.). WMHCTpYMEHTHI s NpUMEHEHUs
METOJ/IOB OMOTEXHOJIOTUM pAaCTEeHUH (IpemapoBalibHAs WTIJIA, CKAJbIENb, MUHIET, HOXKHUIIK).
OcHOBBI TEXHUKH O0€30MacHOCTH mpu pabore ¢ mnpubopamu. OCHOBHBIE NPUOOPHI IS
OpraHu3aluy J1ad0paTopuu OMOTEXHOJIOTHH: aBTOKIJIAB, CyX0KapoBoil mkad, nuctumisatop, pH-
METp, BECHI, IAMUHAP-00KC, CTEPUIIM3ATOP HHCTPYMEHTOB, CBETOBAsl YCTAHOBKA, KIMMAaTHYECKast
Kamepa, Y D-uoHHU3aTOP, XOJOUIBHUKN IS XpaHEHUS MUTATEIbHBIX cpea U Jip. MHCTpyMEeHThI
JUIs TPUMEHEHHUs] METOJI0OB OHMOTEXHOJIOTUM pAaCTEeHUIl: MpenapoBajbHas WIJA, CKajbIIElb,
MUHIIET, HO)KHUIIBI.

Jlabopamopuvie u npakmuyeckue pabomul

[Ipaktuyeckas pabora «KynbTypHOE pacTeHHE B KYJIbTYPAIbHOM COCYZAE: OIUIIN
pacTeHue B IPOOUPKE».

UccnenoBatennckas padota «PocT 4uepeHKOB pacTeHUM B BOJIE C pa3HbIM ypoBHEM pH».
4. Kynemypa knemoxk u mkanei (8 u)

Metonpl KyJIbTypbl KJIETOK WM TKaHell B cenekuuu. KamrycHas kynetypa. KynbTypa
KJIETOK W arperaToB kjeTok. KynabTypa mporomnactoB. Ilomydyenue comartnyeckux ruOpuaoB
METO/IOM CIIMSHUS U30JIMPOBAHHBIX TPOTOTIACTOB.

Kiterounas cenexkuus. Vcnons30BaHne ralyionIny B CEIEKIMH.

[IpuMepsl mpuMeHEHUs KYJIbTYp KIETOK W TKaHEeW B HAy4YHBIX HCCIICIOBAHUSIX U B
npakTuke paznuuabix HUW: 3HakoMcTBO ¢ nureparypoil — HaydyHBIMHM MYOIMKAIHUSAMHU IO
pa3HbIM 00beKTaM (MUKPOOBI, paCTeHHUS], ’KUBOTHBIE).

XapakTepuCcTHKa KIETOK, KYJIbTHBHPYEMBIX IN Vitro. MopdoreneTndeckue MyTu
pa3BUTHS KIETKH IN VItro.

W3BecTHBIE KOIEKIMH OHMOTEXHOJOTHYECKHMX OOBEKTOB — HMX pOJb, 3aJaud, COCTaB,
npuMepsl (IN VItro KoJJIeKIUK pacTeHH, KOJUISKIIMU IIITAMMOB MUKPOOpraHu3MoB. CeMUHap 1o
MPOYUTAHHON JTUTEPATYPE, JOKIAIbI 0OYIAFOIITHUXCS).

buoTexHonorus npou3BOACTBA KYyJAbTYPhI KJIETOK, TKAHEW U OpraHOB PACTCHHIA.
Jlabopamopuvie u npakmuueckue pabomol

[IpakTrueckas padota «[IpoTOTUIACTHI KIETOKY.

UccnenoBatenbckas padora «CyIiecTBYOMNUE KOUICKIIUN KIETOK M mTaMMOB B Poccun
U UX POJIb B Pa3BUTHU I€HETUUYECKUX TEXHOJIOTHII.

UccnenoBatenbckas pabora «[.JI. KapnedeHko Kak T'€HETHK-IKCIIEPUMEHTATOp H
OMOTEXHOJIOT.

5. Ilumamenvnsie cpeowvt 01 azpoouomexnonozuil (2 1)

Maxkpo- U MHUKPOAJIEMEHThI, UICTOYHUKHU YTJIEBOJOB, BUTAMHHBI, YKEIUPYIOIIUE areHThI.
Tunsl nUTaTENBHBIX CPel — KUIKUE U TBEPIbIE.

[MutaTenbHble cpeabl sl OMOTEXHOJOTUU pacTeHuil. Pa3paboTka HOBBIX MUTATENIbHBIX
Cpell, B TOM YHKCJE BKIIOYAIOIUX OHMOCTUMYISTOPHI U JPyrue PeryasTopbl pocta. Metomsl
ONTUMM3AIMM  TNHUTATENbHBIX  cpeA.  OCHOBHbIE  KOMIIOHEHThl  MHTATENbHBIX  CpEJ
(MaKpodIeMEHThI, MUKPOAJIEMEHThI, UCTOYHUKH YTJIEpPOJa, BUTAMHUHBI, XKEIUPYIOUIUE areHTHI,
perynaropsl pocra). YpoBeHb pH muTaTenbHOM Cpeibl U €ro BIMSHHUE HAa Pa3BUTHE PACTCHHIA
Becsr, pH-MeTp.

Jlabopamopuvie u npakmuueckue pabomol

JlaboparopHas paboTa «lIutarenpHble Cpeapl U YCIOBUS KyIbTUBUPOBAHUS, KYIBTYPbI
PaCTUTENBHBIX KIIETOK U TKAHEM».

[IpakTnueckas pabora «IIpuUroToBiieHHE CTOKOBBIX (MaTOYHBIX) PAacCTBOPOB MakKpoO- H
MHKPO3JIEMEHTOB MUTATENBHOU cpeapl 1o nponucu Mypacure u Ckyray.

[MpakTrueckas padota «I[IpUroToBICHNE MUTATEIBHBIX CPE T BBEACHUS B KYJIBTYpY IN
Vitro».

6. Pecynamoput pocma Kak ¢hakmoput ycnexa 6uomexunonozuu pacmenuii (4 u)

Poct u pa3Butue pacrenuit. OcTanbHble 3Tanbl oHTOreHe3a. OOIHe 3aKOHOMEPHOCTH

pocTa pacTeHU.



OcHOBHBIE KJTAacChl (PUTOTOPMOHOB (QyKCHHBI, IMTOKHMHHUHBIL, TuOOepemnubl, ABK,
STUJICH U JIp.) U UX (QYHKIMH HA PAa3HBIX 3TAllax pa3BUTUS PACTECHHUSL.

W3BecTHBIE T€HETUYECKHE MEXaHU3Mbl, KOHTPOJIUPYIOLIUE POCT U Pa3BUTUE PACTEHUI.

DOHAOTeHHBIE U SK30T'€HHBIE PETYIIATOPHI pOCTa PACTEHUI B IPOOHpPKE.

Jlabopamopnvie u npakmuyeckue pabomul

JlaGopatopHasi pabora «DeHOTHIIMYECKas OIIEHKAa pPOCTa W PAa3BUTUS PACTCHHHA B
3aBUCHUMOCTH OT HAJINYMSI (PUTOTOPMOHOB B IIUTATEIBHON CpEIE».
7. Buomexnonozusa pacmenuit (10 u)

Bo3moxHOCTH nNpUMEHEHHsT arpoOMOTEXHOJIOTMH B CENEKLHUH, CEMEHOBOJACTBE U
MIUTOMHHUKOBO/ICTBE.

bosiesnn u ummynurer pactenuii: ot H.J. BaBuioBa 10 cOBpeMEHHOCTH.

VYckopeHHas ¥ TpaJULIHOHHAs CEJIEKIMA: COKpAIlaeM CPOKH IOJIy4EHHs] HOBBIX COPTOB.
OcHoBHble MeTOnbl cenekuuu. ['mbpuauzamus. dopmbl otOopa. OCHOBHBIE HamNpaBICHUS
CEJIEKIIMM: YIYYIIEHUE YpOXKalHOCTH, YCTOWYMBOCTHM K OHOTHYECKMM U aOMOTHYECKUM
(daktopam.

O3zn0opoBieHHE PAaCTEeHUIl OT BHUPYCOB C MOMOIIBIO METOJOB OMOTEXHOJIOTMH: METOIbI
KYJIbTYpbI allUKAJIbHBIX MEPUCTEM, TEPMOTEPANIUH, XEMOTEPANUH, KPUOTEPATUN U KOMIUIEKCHON
tepanuu. [lonmydeHne O310pOBIEHHOTO MOCAJOYHOTO MaTepuana — KIyOHel Kaprodens u
CaKEHIIEB IIJIOJIOBBIX KYJIBTYP.

KynbTuBHpOBaHHE PACTUTEIHLHOTO MaTepuala B KyJIbType iN Vitr0: OCHOBHBIC ITPUHIIHITBI
U MOJAENH KyJabTHUBUpOBaHusA. KamtycoreHe3, CyCHneH3MOHHBIE KYJIbTYpbl pPacTEHUM.
Mukpopa3sMHOXKEHHE  pacTeHM. OKOHOMHYecKMH d3(deKT OoT BHEOPEHHUs METO/OB
OMOTEXHOJIOTHH B PACTCHUEBOJICTBO.

Kpuoxpanenue pactennii. Kpuonporekropsl. [locTkpuorennas perenepanusi.
buonornueckue cpencrBa 3alMTBl PACTEHUM: NMPEUMYILECTBA U MEPCIEKTUBBI MPUMEHEHUS.
Tepmoc u cocyn JIproapa ¢ )XKHIKHUM a30TOM, KPHOIIPOOHUPKH.

Jlabopamopuvie u npakmuueckue pabomol

[IpakTtuueckass pabota «Pa3MHOXEHWE IUIOJOBBIX pACTCHUN UYEPEHKOBAHUEM |
MHUKPOPA3MHOXKEHHEM — IPUMEP MATUHBI (MK 3eMJISTHUKHY, €KEBUKH, CMOPOJAMHBI )».

[MpakTrueckas pabota «BBeneHre pacTeHuil B KyJIbTypy IN VItro u moiepxannue YucTon
KYJbTYpbI SKCIUIAHTOBY.

[IpakTnueckas pabora «Pa3mHoxkeHue kaprodens B mpoOupKey.

Uccnenosatenbckast padota «Kak mosydaroT MOTOMCTBO BETETAaTHBHO Pa3MHOXKAE€MBIX
KYJbTYp €CIU HE CEMEHAMU?»

Uccnenosatenbcekas paborta «BoIpalinBanue pacTeHuil B IpoOUpKe».

UccnenoBatenbckast padora «Kak 00%kbsi KOpOBKA ypokail cracalia — O COBPEMEHHBIX
croco6ax OMOIOTrMYeCKOM 3aIUThI PACTEHUID.

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cesekuumn». 11 kiaace (34 u)
1. I'enemuueckue pecypcot Poccuu (6 u)

Crpateruu COXpaHeHHs TeHETHIEeCKUX pecypcoB. CoxpaHeHue pacTeHui in Situ u ex situ.
buopecypcubie komnekuuun Poccun. Kosnekuusi reHetmdeckux pecypcoB pacrenuid BUP.
I'epbapuit BUH. Kosutekuus renetnueckux pecypcoB xkuBoTHbix BHUMIPXK. Komnexkuuun
kietok 1 mraMmmMoB BHUNCXM. JleMoHcTpanus BI/II[eOpOJ'II/IKOBls.

Jlabopamopuvie u npakmuueckue pabomol
HccnenoBatensckas pabota «Ilo marepuanam ¢opyma «['eHeTmueckue pecypcebl

Poccumny» (BeIOpath m1000¥ JOKIA U MOATOTOBUTE IO HEMY COOOIIECHNUE).

2. OcHoevl cenemuku u cenexkyuu (8 u)
HacnenctBeHHOCTh M HM3MEHYHMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OPTraHU3MOB.
N3MeHUnBOCTh MyTaIlMOHHAS U MOIU(DUKAIIMOHHASL.

13 Cm. npunoskenue.



I'en — marepuanpHbIi HOCHUTENBL HACIEICTBEHHOCTM M W3MEHYMBOCTH. HykienHOBbIE
kucnoThl. Jlokanu3anusa reHermdyeckoro mMarepuana B kierke. JleneHue kierok. Pennukanus
JHK. OcHoBHast forMa MosiekyisapHoi ouosoruu. Tpanckpunuus. Tpancisiuus. Myranuu.

3aKoH roMOJIOTHYECKHUX PSJIOB B HacieacTBeHHOM u3menunBoctu H.W. BaBuiosa B 1920
1 2020 rr. JleMOHCTpaIus BUAEOPOIUKOB,

Jlabopamopuvie u npakmuyeckue pabomul

[Ipaktuyeckas pabora «MoaudukannoHHas M3MEHYMBOCTH B Tpupoae» (cobparh u
CPaBHUTH JIUCThS, IIBETKH C OJTHOTO PACTCHHUS U/MITH C Pa3HbIX).

HccnenoBatensckas padota «I'MO — 3T0 MyTaruy Ui MO (DUKAIIIH 7
3. Huscenepusn 6 ouonozuu pacmenuii (15 u)

KrnetouHast u reHHas MH)XEHEPUs paCTEHUM JUIsl pa3BUTHS CEJIEKIIUH.

[IpupoaHO-TpaHCTeHHbIE paCTEHUS.

Pacrenus-6uodabpuku.

buoTexHonornyeckue MeTo bl B CEJEKIUN PACTCHHIA.

'eHeTndeckoe  pegakTUpOBaHHWE  KYJbTYPHBIX  pacTeHM. YeM  reHeTudeckoe
PEIaKTUPOBAHUE OTIIMYAETCS OT T€HETUYECKON MOJIM(UKALINH.

[Touck HOBBIX T'€HOB-MHUIICHEH: CyllecTBymome Meronuku. IIposeaenue in silico
aHayu3a.

'ennass uH>XeHepusl 3€pHOBBIX KyJabTyp. ['€HHas HHXeHepus xJom4yaTHUKa. ['eHHas
uHXeHepus Tomata. ['eHHas uHxeHepus cou. ['eHHas MH)KEHepHs IUIOJOBBIX KylbTyp. I eHHas
MHKeHepus KapTodens. JleMoHCTpalys BUAEOPOIMKOBL.

Jlabopamopuvie u npakmuueckue pabomol

IMpaktuyeckas pabora «IIpoBemenue in SiliCO aHamu3a I TMOHMCKA HOBBIX T'€HOB-
MHUIIICHEH JUTsl peTaKTUPOBAHUS KYJIbTYPHOTO pacTeHus (Ha BHIOOD)».

4. Huorcenepusa 6 ouonozuu y3ncueomuulx (5 )

CoBpemMeHHbIE METO/IbI B >KMBOTHOBOJCTBE: TpPaHCIUIAHTAIUs SMOpPUOHOB, XHUMEpPHBIE
YKUBOTHBIE, KIOHUPOBAHUE.

['enHas nHXkeHepus B AKUBOTHOBOJICTBE.

Jlabopamopuvie u npakmuueckue pabomol

[Mpaktrueckas padota «IIpoBemenue in SilicO awanM3a i TMOMCKA HOBBIX TI'CHOB-
MUIIEHEH U1 peAaKTUPOBAHUS JKUBOTHOTO» (Ha BBIOOD).

UccnenoBatenbekast pabota «I'eHHast HHKEHEepUs KUBOTHBIX: apIYMEHTHI 32 U TIPOTHUBY.

14 Cm. npunoskenue.
15 Cm. npunoskenue.



TEMATHUYECKOE IINTAHUPOBAHUE

Temwt 3auamul

Konuuecmeo
4acoe

OcHosHnoe codepaicanue

Buowl oesmenvrnocmu obyuarowuxcs

MoayJsib «<ArpoTeXHOJIOTMH HACTOsIIero u oyaymero». 10 kaacc. (34 yaca)

1. buorexnonorus kak | 4 Hcropust BOSHUKHOBEHUS HAyKH, OCHOBHBIE pa3ziensl, | PackpbiBaTh conep:kaHne TEPMUHOB U NIOHATHI: HayKa,
HayKa CBSI3b OMOTEXHOJIOTUU C IPYTUMU HayKaMu OMOTEXHOJIOT U, arpOOHOTEXHOJIOTUH.
(6uomnorueii, 60TAaHUKOM, 300JI0THEH, OnuceIBaTh MPOIECC BHITIOJHEHUS UCCIEI0OBAHUN 1
MUKpOOHOIOTHEN, OMOXUMHEN, (PU3HOTOTHEN, IIPOTHO3MPOBATH PE3YIbTAThI SKCIIEPUMEHTOB.
TEeHETUKOW, MEAUIIMHON) U OTpaciiaMu XapakTepr30BaTh OCHOBHbIE HAYYHBIE IIKOJIBI B 001aCTH
MIPOMBIIIIJIEHHOCTH (THIIEBAs, JIETKas), CEIbCKOTO OMOTEXHOJIOTUH.
X03s1iicTBa (KUBOTHOBOJCTBO, PACTEHUEBOICTBO) U Paznuyath paznenbl OMOTEXHOJOTUN KaK HAyKH.
3paBOOXpaHEHUEM, N3BeCTHBIEC BY3bl 1 HUU, CpaBHHUBATH CBSI3b OMOTEXHOJIOTHU C PA3TMYHBIMU
cBsa3aHHble ¢ OnorexHosorueil: ®UILL buorexnonorun | orpacisiMu HayKHU U MIPOMBIIIJIEHHOCTH.
PAH, ®I'bHY BHUUCH, ®I'BHY ®UI] BUP, BBIABISITE pa3znuuus MEXIy pasfieiaMd OMOTEXHOJIOTHH.
OI'bHY BHUUCXM, ®I'BHY Ulul' CO PAH, DopMymHpoBaTh U OOBSICHATH IPUHITUIT Pa3BUTHS HAYKH
OI'AOY BO MOTHU, ®I'BOY BO MI'Y, ®I'BOY BO | 6UOTEXHOIOTHH.
CIloI'y, ®I'AOY BO HI'Y, BrimmomHeHNE TPEIOKEHHBIX HCCIIeI0OBATEIBLCKUX PAOOT:
OI'bOY BO PTAY-MCXA umenu K.A. TumupsizeBa. | «Co3ngaHue OMOJOTHUYECKHA aKTUBHBIX T0OABOK U
CoBpeMeHHbIE HallpaBJICHUs Pa3BUTHS BUTAMHUHOBY, «BbIBEIeHNE HOBBIX COPTOB PACTEHUII,
arpo6uoTexHoIOruid. Metoapl GUOTEXHOIOTUH B MOPOJI )KUBOTHBIX C 3aJJaHHBIMH CBOMCTBAMMN»,
HayKe U IIPAKTUKE «Co3nanue 6akTepuit, CHOCOOHBIX MepepadbaThIBaTh
He(Th U YCTPAHATH MOCIIEJCTBUS €€ Pa3INBOB: IIFOCHI U
MUHYCBD.
Okckypcusi «bBUOTEXHOIOTUs: HAyKa U KU3HbY» B BY3 WIH
HUN
2. OO0miye noHATUS 2 [TonsiTHE OMOTEXHONOTHH. 3a4eM UETOBEKY PackpriBaTh cofepkaHie TEPMHUHOB U IOHATUN: OOBEKTHI

OHOTEXHOJIOTHHA

OMOTEXHOJIOTMH, B UM HUX NIPEUMYLIECTBO IIepest
XUMUYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTMH: TPOMBIIIJICHHbIE MUKPOOPIaHU3MBI,
KJIETKU U TKaHU PACTCHUMH, )KUBOTHBIX.
IIpaktnyeckas pabdota «IIpumepsl nmpumMeHeHuUs
OMOJIOTUYECKUX OOBEKTOB B TBOCH KU3HU»

OMOTEXHOJIOTHH, KIIETKA ¥ TKAHU PACTCHUM, )KUBOTHBIX,
MUKpOOpranu3Mbl. OMUChIBaThH MPOIIece
OMOTEXHOJOTUYECKOTO MTPOU3BOICTBA.

XapakTepu30oBaTh pa3IndHble 00bEKTH OMOTEXHOIOTUIA.
Pa3znuyath npoMBblIIIIIEHHBIE MUKPOOPTaHU3MBI, KIIETKH U
TKaHU PaCTeHUM, )KUBOTHBIX KaK OMOTEXHOJOTHYECKHE
00bekThl. CpaBHUBATH MEXKIY COOOM MPOIECCHI




XUMHYECKOTO CHHTE3a M OMOTEXHOJIOTHH.
BrrsaBiste Hanbosee 3¢ (heKTHBHBIE 0OBEKTHI
OMOTEXHOJOTHH. XapaKTepru30BaTh 0COOCHHOCTH
CTpOCHHUS ¥ PYHKIIMH PA3INIHBIX OMOJIOTHUECKIX
00BbexTOB. DOPMYIHPOBATH U OOBACHATH IPUHIIUTT
paboTBl OMOTEXHOJIIOTUYECKOTO IPOU3BOICTBA
BbIOpAHHOMW I'PYMIIbI BEIECTB/ MaTEPHAJIOB

3. OcoGeHnHocTn
arpoOMOTEXHOJIOTHH

Henu u 3amaun arpodbuorexHosiorur. OCHOBHbBIE
00BEKTHI arpoOMOTEXHONIOTMH. bruoTexHomornueckue
TTOIXOJTBI JIJISL HaJIS)KHOTO COXPAHCHUS KOJUTCKITHIMA
TeHETHYECKUX PECYPCOB PACTCHUH M KUBOTHBIX.
[MousITHA 0 MOJEBBIX, IN VItr0 ¥ KPHOKOJIEKIHSIX. PocT
Y Pa3BUTHE KUBOTO OOBEKTA B 3aMKHYTOU CHCTEME B
KOHTPOJHUPYEMBIX YCIIOBHSX: KaK 3TO BO3MOYKHO.
OcHOBHBIE TOMEIICHHS JIJIs1 TTOJTHOIIEHHOH PabOThI
nabopaTopun OMOTEXHOJIOTHU (JTAMUHApHAsE KOMHATA,
CBETOBasl, aBTOKJIaBHAsl KOMHATHI, IOMEIICHUE JJIs
MIPUTOTOBJICHUS MUTATEIbHBIX CPE/I, MOCUHAs): UX
(hyHKIIMOHATT 1 0COOEHHOCTH.

OcHoBHbIE TPUOOPBI ISl OpraHU3aUH J1abopaTOpUU
OMOTEXHOJIOTHH, UX (PYHKIHUU U BO3MOKHOCTH
(aBTOKJIaB, CyX0KapoBOH IIKad, TUCTHILISATOP,
pH-metp, Bechl, taMmuHap-00KC, CTEPUIIU3ATOP
UHCTPYMEHTOB, CBETOBAasl YCTaHOBKA, KIIMMATHYECKast
Kamepa, Y @-MOHU3aTOP, XOJIOJMIBHUKH JITsl XpaHEHUs
HMUTATENbHBIX Cpel U JIp.). HCTpYMEHTHI st
IPUMEHEHUS METOJI0OB OMOTEXHOJIOTUN PACTeHUN
(mpemnapoBanpHas Urja, CKalbIelb, MUHIET,
HOXHUIIBI). OCHOBBI TEXHUKH O€30MIaCHOCTH MPHU
paboTe ¢ npubopamu. OCHOBHBIE TPUOOPHI AJIs
OpraHu3aIuy 1abopaTopuu OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0’KapoBo# mkad, TucTuisTop, pH-MeTp, Bechl,
JaMHHAp-00KC, CTEPUIN3ATOP MHCTPYMEHTOB,

PackpsiBaTh cozep:kaHue TEPMUHOB U ITIOHATHMN:
COXpaHEHHE PACTEHUN U )KUBOTHBIX, BUJIbI KOJIIEKIIUI
TEHETUYECKOTO pa3HOo0Opasusl.

OnuceIBaTh MPOLIECC COXPAHEHUS U Pa3MHOKEHHS
pacTeHUl B KOHTPOJIUPYEMBIX YCIOBUSAX CPEIbI.
XapaxTepu3oBaTh (pa3bl pocTa U pa3BUTHS PACTEHUH B
3aMKHYTOM CHCTEME.

Pasznuyarh npeumylnecTsa U HEAOCTATKU PA3IUYHBIX
TUIIOB KOJUIEKIIWN.

CpaBHHMBATH 3TaIbl pabOTHl B Ta00OpaTOpUU
OMOTEXHOJIOTUH.

BrisBisiTe Hanbosee 3G GheKTUBHBIC PUEMBI 115
COXpaHEHHUs 00pa3lloB PACTEHUN U KUBOTHBIX.
XapakTepru3oBaTb 0COOCHHOCTU CTPOCHUS U (PYHKIIUU
00pa3LoB pacTeHU.

DopMyIHPOBATH U OOBICHITH MPUHIIHI
KPUOKOHCEPBAIlUU PaCTEHUN




CBETOBAs YCTAaHOBKA, KJIMMaTH4eCKas kamepa, Y D-
MOHM3ATOP, XOJOAMIBHUKH /7151 XpPaHEHUSI
HUTATENbHBIX CPE U JIp.

WHcTpyMeHTHI Ui IPUMEHEHUSI METOI0B
OMOTEXHOJIOIMH PACTEHUI: MTpenapoBalbHasl UIIa,
CKaJbIelb, MUHIIET, HOKHHULIBI.

[IpakTuueckas padota «KynpTypHOE pacTeHue B
KYJIbTYPaJIbHOM COCYJI€: ONMIIU PACTECHHE B
IpOOUpKeE».

Uccnenosatenbekas pabota «PocT uepeHKoB pacTeHHi
B BOJIE C pa3HbIM ypoBHEM pH»

4. KynbTypa KJIETOK U
TKaHe

Metoibl KynbTypbl KIETOK U TKAHEU B CEJIEKIINU.
Kamnychas kynsTypa. KynbTypa KJI€TOK M arperatoB
kinetok. KyneTypa npotoruactoB. [Tonydyenue
COMaTHYECKUX THOPUIOB METO/IOM CIIHSHUS
W30JIMPOBAHHBIX MTPOTOIJIACTOB.

Knerounas cenexuusg. Ucmonp30BaHue raluionInuy B
cenekuuu. [IpuMepsl npuMeHeHUsI KyIbTYyp KIETOK U
TKAHE B HAYYHBIX UCCIEAOBAHUSAX U B IPAKTUKE
paznumunbeix HUM: 3HakoMCTBO ¢ IuTepaTypon —
HAy4YHBIMHU ITyOIHUKAIUSMU IO Pa3HbIM 00BEKTaM
(MUKpPOOBI, PaCTCHHMS, )KUBOTHBIE).

XapakTepHucTHKa KJICTOK, KyJIbTHBUPYEMBIX IN Vitro.
MopdoreHeTnueckrie Myt pa3BUTHUS KISTKH iN VItro.
N3BecTHBIE KOJIEKIIMU OUOTEXHOIOTUYECKIX
00BEKTOB — UX POJIb, 33]]a4H, COCTAB, MPUMEPHI (iN
VItro KOJUIEKIIMU PaCTeHUH, KOJUIEKIIUH [IITAMMOB
MUKpOOpraiu3mMoB. CeMUHap 1O NPOYUTAHHOU
JAUTepaType, TOKIaIbl 00YJaIOIINXCS).
buortexHonorus nporus3BoACTBa KyJIbTYpPbI KIETOK,
TKAHEH ¥ OPraHOB PaCTEHUN.

[IpakTuueckas pabora «IIpoTormIacTel KIETOKY.
HccnenoBatenbckas paborta «CyliecTByronme

PackpbIBaTh cofepkaHre TEPMUHOB U MTOHATUI: KAJLTYC,
MPOTOIIACT, COMAaTUUECKU TUOPHI, TATUION/I, IIITAMM.
OnuceIBaTh MPOIECC KyIbTUBUPOBAHUS KIETOK M TKaHEH
pacTeHUH U KUBOTHBIX.

XapakTepru30BaTh PA3HbIE 3TAIbl KyJIbTUBUPOBAHUS
KJIETOK U TKAHEW pacCTeHU U KUBOTHBIX.

BrisBisiTe Hanbomee 3¢ hekTuBHBIE

METOJbI KYJIbTUBUPOBAHUS KIIETOK U TKAHEN pacTEHU,
JKABOTHBIX, MUKPOOPTraHHU3MOB.

XapakTepru3oBaTb 0COOCHHOCTU CTPOCHUS U (PYHKIIUU
KJIETOK Y TKaHEH pacTeHU, )KUBOTHBIX,
MHUKPOOPraHU3MOB.

DopMyaHpoBaTh U OOBICHATH MPUHITUI BHDKUBAEMOCTH,
pOoCTa U pa3BUTHUS KYJIbTUBUPYEMbIX KIETOK U TKaHEH




KOJIJICKIIUH KJIETOK U ITaAMMOB B Poccuu u ux POJib B
Pa3BUTHUH IT'CHCTUUCCKUX TEXHOJIOTHI.
Hccnenosarenbekas padora «I'.J]. Kapreuenko kak
T'CHCTUK-OKCIICPUMCHTATOP 1 6I/IOTCXHOJIOF>>

5. IlutarenbHbIE CpEbI
IS
arpoOHOTEXHOJIOT Ut

Makpo- ¥ MUKpPO3JIEMEHTBI, HCTOYHUKH YTJIEBOJIOB,
BUTAMUHBI, KEJTUPYIONTUE areHThl. TUTIBI MUTATEIbHBIX
cpen — )KUJKUE U TBEp/bIC.

[TutaTenbHble cpeapbl A OMOTEXHOJIOTUN PACTEHUH.
Pa3paboTka HOBBIX MUTATENBHBIX CPEJl, B TOM YHCIIE
BKJTIOYAIOITUX OMOCTUMYIIATOPHI U IPYTU€ PETYISTOPHI
pocTa. MeTo/ 1l ONTUMHU3AIHN TUTATEIBHBIX CPE]l.
OcCHOBHBIE KOMITOHEHTHI MUTATEIBHBIX CPET
(MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI, ICTOUHUKH
yriepo/ia, BUTAMHHBI, )KEIIUPYIOIINE areHTHI,
peryasTopsl pocta). YpoBeHb pH nurarensHO# cpeb
U €ro BIIMSHUE Ha pa3BuTHE pacteHui. Becwl, pH-meTp.
JlabopaTtopHnas paborta «IlutaTenpHbIC Cpebl U
YCIIOBHS KyJIbTUBUPOBAHUS, KYJIBTYPbl PACTUTEIBHBIX
KJIETOK U TKaHEM».

[IpakTuueckas pabora «IIpurotoBnenne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAaKpPO- U MUKPODJIEMEHTOB
MUATATEIBHOM cpebl 1o nponucu Mypacure u Ckyray.
[IpakTuueckas pabora «IIpurotoBnenne NUTaTEIbHBIX
CpeJ sl BBEJICHHUS B KYJIBTYpY iN Vitro»

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
NUATaTEIbHAs Cpeaa, KOMIIOHEHTHI TUTATENbHOU CPEeb,
pH pactBopa.

OnuceIBaTh NMPOLIECC TPUTOTOBIECHUSI MUTATENBHBIX CPEL]
JUISL pa3HbIX 0OBEKTOB.

XapakTepru30BaTh NPOLECC MPUTOTOBICHUS TUTATEIBHBIX
Cpen B 3aBHCHUMOCTH OT BRIOPAHHOTO 00BEKTa
HCCIIEeI0BaHUs.

Pa3znuyarh TUIIBI MUTATENBHBIX CPEJ B 3aBUCUMOCTH OT
3aJ]a4i KYJIbTUBUPOBAHUS.

CpaBHHBATh PaCTBOPUMOCTD BEIIECTB BO BPEMsI
IIPUTOTOBJICHUS MUTATENbHBIX cpell. CpaBHUBATh THIIBI
IIUTATEJIBHBIX CPEJl B 3aBUCUMOCTH OT UX COCTaBa.
BeisBiiATE Hanbosee BaXKHbIE KOMIOHEHTHI TUTATEIbHON
Cpefibl ¥ MPOrHO3UPOBaTh 3(P(HEKT OT HEXBATKHU KaKJOro
13 KOMIIOHEHTOB.

XapakTepu30BaTh GYHKIUU KOMIIOHEHTOB TUTATEIbHBIX
cpen. PopmMynupoBaTh U OOBSACHATH IPUHIUI
KYJIbTUBHUPOBAHUS PACTEHUM HA MUTATEIIBHBIX Cpefax
pa3IMYHOIO COCTaBa

6. Perymsropsl pocra
Kak (akTophl ycrexa
OHMOTEXHOJIOTHHU
pacTeHui

Poct u pasButue pacrenuii. OcTajibHbIC 3TAIIbI
oHToreHe3a. O0IMe 3aKOHOMEPHOCTH POCTA PACTECHUHA.
OcHOBHBIE KJIacChl (PUTOTOPMOHOB (2yKCHHBI,
IUTOKUHHUHBI, THOOepenHbl, ABK, aTunex u np.) n
uX (QYHKIIUU Ha pa3HbIX dTarax pa3BUTHs PACTCHUS.
W3BecTHBIE T€HETUYECKHE MEXaHU3MBI,
KOHTPOJIUPYIOLIUE POCT U pa3BUTHE PACTCHUM.
DOHAOTeHHBIE U 3K30T'€HHBIE PETYIATOPHI pOCTa
pacTeHuil B mpoOupKe.

PackpriBaTh conepkaHue TEPMHHOB U TIOHSTHI:
(UTOTOPMOHBI, PETYISATOPHI POCTa PACTCHHUI.
OnwuceIBaTh MPOLECC POCTA U PA3BUTHUS PACTEHUI.
XapakTepu30BaTh MPOIIECC POCTA M Pa3BUTHUS PACTCHUH B
3aBHCHMOCTH OT I'€HOTHUIA U OKPYXKAIOIUX YCIOBUH.
PaznuuaTh pyHKIMH PETYISATOPOB POCTA.

CpaBHMBaTh (GYHKIIUHU PETYASITOPOB POCTA.

BBISABIATE (QYHKIIUHN PETryasTOPOB POCTa 110
peUI0’KeHHBIM 3 dekram.




Jlaboparopuas padoTta «@eHOTUITHYECKASI OI[CHKA
pocTa U pa3BUTHS PACTEHUN B 3aBUCUMOCTHU OT
HaM4Ms (PUTOTOPMOHOB B TUTATEIBHOM Cpeie»

XapakTepru3oBaTb 0COOEHHOCTU CTPOEHMS U (PYHKIIUU
pa3nuYHBIX (PUTOTOPMOHOB.

DopMynHpOBaTh U OOBICHATH IPUHITUIT BO3/ICHCTBUS
(UTOrOPMOHOB Ha POCT U Pa3BUTUE PACTEHUI

7. Buorexuoiaorus
pacTeHui

10

Bo3moxHOCTH TpUMEHEHUs1 arpoOMOTEXHOJIOTUH B
CEJIEKIIMH, CEMEHOBOJICTBE ¥ MIUTOMHUKOBO/ICTBE.
bounie3snn u unmmynurer pactenuii: ot H.J. BaBunosa
JI0 COBPEMEHHOCTH.

VYcKkopeHHas U TpaAULIMOHHAS CEJIEKIUS: COKpaIllaeM
CPOKH IOJIy4Y€HUsI HOBBIX COPTOB. OCHOBHBIE METO/IbI
ceneknuu. ['ubpunuzamnus. opmer or60pa. OCHOBHBIC
HaIpaBJICHUS CENEKIUU: YIydllIeHUEe YpOKaHHOCTH,
YCTOMYHUBOCTH K OMOTHYECKUM B a0MOTHYECKUM
(hakTopam.

O310poBIIEHUE PACTEHU OT BUPYCOB C MOMOIIBIO
METO/I0B OMOTEXHOJIOTUU: METOIbI KYIbTYPbI
ANUKAJIbHBIX MEPUCTEM, TEPMOTEPANNH, XEMOTEPAIIHH,
KpHOTEpanuu U KOMIUIEKCHOU Tepanuu. [lonydenue
03JI0POBJIEHHOTO MTOCAI0YHOTO MaTepuana — KIyoHei
KapTo(dens U CaKeHIEB IUIOJ0BBIX KYIbTYP.
KynpTuBHpOBaHHE paCTUTENBHOIO MaTEpUAIIA B
KyJbType iN Vitr0: OCHOBHBIC IPUHIIMIIBI K MOJICITH
KyJIbTUBHpOBaHuA. Kamnycorenes, CyCieH3MOHHbIE
KYJIbTYphl pacTeHuil. MUKpOpa3MHOXKEHNE PACTEHUH.
DxoHoMHUYecKuii 3((HEeKT OT BHEAPEHHS METO/I0B
OMOTEXHOJIOTHH B PACTEHUEBOICTBO.

Kpuoxpanenue pacrenuii. KpponporekTopsl.
[TocTkpuorenHnas peresepaunusi.

buonoruueckue cpeacTpa 3alliUuThl PACTEHUI:
MPEUMYIIECTBA U MEPCIEKTUBBI NpUMeHeHus. Tepmoc
u cocya Jlproapa ¢ *HUAKUM a30TOM, KpUOIIPOOUPKHU.
[IpakTnueckas pabota «Pa3MHOXKEHUE TII0IOBBIX
pacTeHU YePEeHKOBAHUEM U MUKPOPA3MHOXKEHUEM —

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
CEJIEKIIMSI, CEMEHOBOJICTBO, TIMTOMHUKOBOJICTBO,
MUKpPOPa3MHOKEHHE PACTEHUH, 03/10pOBJIEHHE PACTEHU.
OnuceIBaTh MPOLIECC MUKPOPA3MHOKEHUS PACTEHUH,
CO3/JaHMsI HOBOT'O MCXOJ/IHOTO MaTepuaa AJisl CEJNEKIHH,
0TOOpa, 03I0POBJICHUS PACTEHUN U TTOJTYICHHS
03JI0POBJIEHHOTO MTOCAI0YHOT0 MaTepuaa.
XapakTepru30BaTh NPOLIECC YCKOPEHHON U TPaAUIIMOHHON
CEJIEKIIMH, MUKPOPA3MHOXKEHHSI, 03/I0POBJICHUS
pacTeHuil.

Paznuyath METO/BI CENEKINH, CIIOCOOBI 03/I0POBIICHUS
pacTeHuil.

CpaBHUBATh METO/IBI CEIEKIUH, CIIOCOOBI 030POBICHUS
pacTeHuil.

BrisBnsTe Hanboliee M HaMeHee

3¢ dexTuBHBIEC CITOCOOBI OJTYYESHUS HCXOIHOTO
Marepuania Iy CeIeKUNN; 0310POBICHUS PACTEHUH.
XapakTepu3oBaTb 0COOEHHOCTU U (PYHKIIMU METO/I0B
CEJIEKIINH, CIIOCOOOB 03/I0OPOBJICHUS PACTCHU.
DopMyaHpOBaTh U OOBICHATH MPUHIUI TPAAUIIMOHHON U
YCKOPEHHOH CeeKIUH, MPUHIUI pabOThI TOTO WU
MHOTO METO/A 03/I0POBJICHUS pACTEHUI




IpUMEp MaJIMHBI (MU 3EMJITHUKH, €KEBUKH,
CMOPOAUHBI )».

[IpakTudeckas padbora «BBeneHue pacteHuii B
KyJBTYpY IN VItro u nojajep:xaHue YUCTOM KyIbTypbl
9KCIUIAHTOBY.

[IpakTnueckas padota «Pa3mHoxkeHue kaprodens B
pOOUpKe».

Uccnenosatenbcekas padora «Kak nmomyqaror
ITOTOMCTBO BEr€TaTUBHO Pa3MHOKAaEMbIX KYJIBTYp €CIIH
HE CEMEHaMU ?»

Uccnenosatenbckas pabota «BelpamyBanue pacTeHuit
B NPOOHUPKEN.

UccnenoBatennckas padora «Kak 60Kbsi KOpOBKA
yposKaii cracana — 0 COBPEMEHHBIX crocobax
OMOJIOTHYECKOM 3aIUTHl PACTECHHUI

Moayab «CoBpeMeHHbIe OMOTEXHOJO0THH B cejiekuumn». 11 kiacce. (34 1)

1. 'eneTnyeckue 6 Crpareruu cCOXpaHeHHUs] TEHETUYECKUX PECYPCOB. PackpeiBath copepkaHrue TEPMUHOB U OHSTUIA:

pecypcesl Poccun Coxpanenue pacteHuii in situ u ex situ. COXpaHCHHE pacTeHMIA iN Situ u ex Situ.
buopecypcubie komnekuu Poccuu. Komnexmus OrnuceIBaTh MPOLIECC COXPAHEHUSI PACTEHUHN B YCIOBHSIX
TCeHETHYECKUX pecypcoB pacrenuii BUP. I'epbapuii in situ u ex situ.
BUH. Komtekiust TeHETHYECKUX PECYPCOB KUBOTHBIX | XapaKkTEepU30BaTh CIIOCOOBI COXpAaHEHHUS PACTEHUN B
BHUUTPXK. Konneknuu KIETOK U IITAMMOB ycaoBHsX in Situ u ex Situ.
BHUNCXM. PazaruaTh criocoObl COXpaHEHHUS pACTEHUI B YCIOBHAX iN
HccnenoBatennbckas pabota «Ilo matepuanam popyma | Situ u ex situ.
«['enetnueckue pecypcebl Poccun» CpaBHUBATh OCOOCHHOCTH COXPaHEHHsI PACTCHHI B

ycioBusX in Situ u ex situ.

BrisBisiTe Hanbosee 3GGEeKTUBHBIN TPUEM IS
COXpaHEHHS KOHKPETHOTO 00pa3iia pacTeHHI.
XapaxkTepu30BaTh 0COOCHHOCTH M (DYHKITHH.
®opMynHpoBaTh U OOBICHATH

NpUHIHMI iN Situ 1 eX Situ coXpaHEeHUs! TeHETUIECKUX
pECYpPCOB PACTEHUI

2. OCHOBBI T€HETHUKHU U 8 HacneacTBeHHOCTh M H3MEHUYMBOCTh — OCHOBHBIE PaCKpBIBaTB COJACPIKAHNUC TCPMHUHOB 1 MOHSATHUH:




CCIICKIIHN

CBOICTBA XKHUBBIX OPraHU3MOB. I3MEHYMBOCTH
MyTalMOHHas U MOAU(PUKAILIIOHHAS.

I'eH — MmaTepuaIbHBII HOCUTEb HACIEACTBEHHOCTH U
n3MeHuuBocTU. HykiennoBblie kucnotel. Jlokanuzanus
F€HETUYECKOT0 MaTepuaia B KieTKe. J{erneHne KIeTok.
Penmukanus JIHK. OcHoBHas orma MOJIEKYIsIpHON
ouonorun. Tpanckpunuus. Tpancasauus. Myranuu.
3aKOH rOMOJIOTMUECKUX PSAJOB B HACIEACTBEHHON
m3menunBocty H.W. BaBunosa B 1920 u 2020 rr.
[IpakTrueckas padota «MoaubukammoHHas
W3MEHUYUBOCTbH B MPUPOE» (cOOpaTh U CPaBHUTH
JIUCThSI, IBETKH C OJIHOTO PAaCTEHUS U/UJIU C PA3HBIX).
UccnenoBatennckas padora «I'MO — 3To MyTariuu uim
MO T (DUKATTIAN 7

HAaCJEACTBEHHOCTb, M3MEHYHUBOCTD, reH, JIHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEACTBEHHOM
W3MEHYUBOCTH.

OnuceIBaTh MPOSIBIICHUST MOTU(DUKANMOHHON U
MyTalMOHHOW n3mMeHunBocty, crpoenue JJHK u PHK,
OeKoB.

XapakTepr3oBaTh CTpPOECHUE U (PYHKIIUU HYKJIEHHOBBIX
KHCIIOT, OEJIKOB.

Paznnyarh THIBI N3MEHYMBOCTH.

CpaBHHMBATh MYTAIIMOHHYIO M MOJIU(DUKAITHOHHYIO
U3MEHYUBOCTD.

BrIaBisITE MOIMDHUKAIIAN U MYTAIIHH.

XapakrepuzoBaTh ocooennocta u ¢pynkiuu JJHK, PHK,
OeIKOoB.

DopMyIHpOBaTH U OOBICHSITD

MPUHLUII JEHCTBUSA 3aKOHA TOMOJIOTHYECKUX PAIOB B
HACJIEJCTBEHHON N3MEHUNBOCTH

3. Unxenepus B
OMOJIOTHH pacTeHU

15

Knerounas v reHHast ”HXEHEpHUs PACTCHUH IS
Pa3BUTHS CEJICKIIHH.

[Tpupo1HO-TpaHCTEHHBIE pAaCTECHUSI.
Pacrenns-6uodabpuku.

broTexHOIOrHYECKHEe METO Il B CETICKIIMH PACTECHHIA.
I'eHeTHUeCKOE pelaKTHPOBAHKE KYIbTYPHBIX
pacteHuid. YeM reHeTHYecKoe pelakTHPOBaHUE
OTIIMYAETCS OT TEHETHUECKON MOTU(DUKAIIHH.

[Torick HOBBIX TCHOB-MHIICHEH: CYILIECTBYIOIIHEC
meroaukn. [Iposeaenue in silico ananusa.

I'eHHas WHXXEHEPUS 36pPHOBBIX KyabTyp. ['eHHas
WH)KEHEPUs XJIOMYaTHUKA. [ eHHasT HH)KEHEPHsI
toMara. ['eHHas MHXXeHepHs cou. [ eHHast nHKCHepuUs
TUTOJIOBBIX KYJIBTYp. [ €HHAsI WHXKEeHEepHUs KapToQers.
[MpakTrueckas padota «IIpoBenenwue in silico anammiza
JUTS1 TIOUCKA HOBBIX T€HOB-MUIIICHEH JUTsI

PackpeiBath copepkaHre TEPMUHOB U OHSITUIA:
KJIETOYHAs ¥ TeHHAs MH)KCHEPHUS PaCTCHUH,
reHerudeckoe peaakruposanue, MO, in silico ananms.
OnuceIBaTh MPOLECC KJIETOYHOW U T€HHOW MHKEHEPUU
pacTeHUM, IPUHIUITBI TEHETHYECKOTO PEIAKTUPOBAHMS,
cosnanue I'MO, srars! in silico ananusa.
XapakTepru30BaTh COBPEMEHHBIC IOCTHIKEHHUS TCHHOU 1
KJIETOYHOW WH)KEHEPUH Pa3HbIX BUJIOB PaCTCHUH,
nposezaenue in silico ananusa.

Paznuyarh reHHYIO U KJIETOYHYIO0 HHKEHEPUIO.
CpaBHHMBATh OMOTEXHOJIOTHYCCKHUE METOIbI B CEJICKIINH
pacTeHUN.

BEISBISATE pa3nudusi MeXKIY T€HETHIECKUM
pEeNaKTUPOBAHUEM M T€HETHUECKON MOaU(pHUKAIIUCH.
XapakTepru3oBaTh 0COOCHHOCTH U (PYHKIIUU.
DopMynnpoBaTh U OOBSICHATH MPUHITUT KICTOYHON U




pEeAaKTUPOBAHUS KYJIbTYPHOTO pacTeHUs (Ha BIOOP)»

T€HHOW MH)XEHEPUHU, TEHETUYECKOTO PEJAKTUPOBAHUS U
TeHETHYECKON MO TpUKAIIIN

4. UnxeHepus B ) CoBpeMeHHbIE METO/Ibl B AKUBOTHOBOJICTBE:! PackpeiBaTh conepxaHue TEPMUHOB U OHSATHH.
OMOJIOTUY KUBOTHBIX TpaHCIUIAaHTAN YMOPHOHOB, XUMEPHBIC )KUBOTHBIE, OnwuceIBaTh TPAHCIUIAHTAINIO SMOPHOHOB, XUMEPHBIX
KJIOHUPOBAHHUE. KUBOTHBIX, KIOHUPOBAHHUE.
['ennas uHxeHepus B ’KUBOTHOBOJICTBE. XapaxkTepr3oBaTh TpaHCIIAaHTAIMIO SMOPHOHOB,
[Mpaktrueckas padota «[IpoBenenue in Silico aHamM3a | XUMEPHBIX )KUBOTHBIX, KIIOHUPOBAHUE.
JUIS IOMCKA HOBBIX F€HOB-MMILIEHEH 15t Paznnuath TpaHCIUIaHTAIMIO SMOPHOHOB, XUMEPHBIX
peAaKTUPOBAHUS )KMBOTHOTO» (HA BBIOOD). JKABOTHBIX, KIIOHUPOBAHUE.
Uccnenosatenbckast padbora «['eHHast uHxeHepus CpaBHUBAThH TPAHCIUIAHTALIUIO SMOPHUOHOB, XUMEPHBIX
YKUBOTHBIX: apT'yMEHTHI 32 U IPOTHUB) YKUBOTHBIX, KIOHUPOBAHHUE.
XapakTepru3oBaTb 0COOEHHOCTH U (PYHKIIUU.
DopMynHpoOBaTh U OOBICHATH IPUHITUT TCHHON
WHXEHEpUH, TeHETHYECKOTr0 PelaKTHPOBAHUS U
IreHETU4EeCKON Mo (UKauu
OBILEE 68
KOJIMYECTBO
YACOB I10

I[TPOTPAMME




IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC

Ne KoJsimyecTBo yacoB JlaTa u3yyeHus
Tema ypoka
n/n Bcero | Konrtpoabnbie | IIpakTHyeckue
padoTsbI padoThI
Moayab «ArpoTeXHOJIOTMH HACTOSIEro u Oyayuero». (34 yaca)
HcTopusi BOBHUKHOBEHUSI HAYKH, OCHOBHBIE PA3JIeIIbl, CBS3b OMOTEXHOJIOTHHU C 07.09
1 JIPYrUMH HayKaMy U OTPACIISIMHA TIPOMBIIIIJICHHOCTH, CETBCKOTO XO35HCTBA U 1 0 0
3/paBoOXpaHeHreM, n3BecTHoie By3bl 1 HUW, cBsi3aHHBIE ¢ OMOTEXHOJIOTHEH.
2 CoBpeMeHHBIE HallPaBJIEHHs Pa3BUTHS arpOOHOTEXHOIOTHA. 1 0 0 14.09
3 MeTo/1p1 OMOTEXHOJIOTUH B HAYKE U MPAKTHKE 0 0 21.09
4 MeTo bl OMOTEXHOJIOIMU B HAYKE M MIPAKTHKE 1 0 0 28.09
5 [TonaTre GMOTEXHOIOTHHU. 3a4eM YEJIIOBEKY OMOTEXHOJIOTHH, B YEM HX 1 0 0 05.10
MIPEUMYIIECTBO TEPET XUMUIESCKAM CHHTE30M.
OcHoBHBIE 00BEKTHI OMOTEXHOJIOTHH: TIPOMBIIIICHHBIE MUKPOOPTaHU3MBI, 12.10
6 KJICTKH U TKAHW PACTEHHI, )KUBOTHBIX. 1 0 1
[Mpaktuyeckas padora «[IpuMepbl mpUMEHEHUs] ONOJIOTUIECKUX OOBEKTOB B
TBOEU KU3HU
enu u 3amaun arpodbuorexuosorun. OCHOBHBIE O0BEKTHI 19.10
7 arpoOMOTEXHOJIOTHH. BHOTEXHOJIOTHYeCKHe TTIOAX0 b ISl HAJISKHOTO 1 0 0
COXpaHCHHUS KOJUICKIIMI TCHETHYECKUX PECYPCOB PACTEHUH U )KMBOTHBIX.
[ToHATHS O TOJIEBBIX, N Vitr0 U KPUOKOJIIEKIIUSX.
Poct u pa3zButue )xuBoro o0beKTa B 3aMKHYTOW CUCTEME B KOHTPOJIUPYEMBIX 26.10
8 YCJIOBHSX: KaK 3TO BO3MOKHO. 1 0 0
OcHOBHBIE TIOMEIIEHUS JUIsl TOJIHOLIEHHOH paboThl 1abopaTopuu
OMOTEXHOJIOTHU: UX (YHKIIMOHAT U OCOOEHHOCTH.
9 OcHOBHBIE IPUOOPHI TSl OpraHU3aluH Ja00paTOPUN OMOTEXHOJIOIUH, UX 1 0 0 09.11
(YHKIIMU 1 BOBMOKHOCTH.
10 | MucTpyMeHTHI 171 MPUMEHEHHUS METOI0B OMOTEXHOJIOTHH pacTeHui. OCHOBBI 1 0 0 16.11




TEXHHUKH 0€301MacHOCTH TIpH padoTe ¢ npudopamu. OCHOBHBIE PUOOPHI IS
OpraHu3aIuy JIabopaTopuu OMOTEXHOJIOTUH.

WNHcTpyMeHTBI U1 IPUMEHEHUS METOJI0B OMOTEXHOJIOTUH PACTEHUM: 23.11
11 npernapoBabHas Urja, CKaJIbIeNb, THHIET, HOKHULEL. [IpakTnyeckas pabora
«KynbTypHOE pacTeHue B KyJIbTYPaIbHOM COCY/IE: OMUIIN PACTCHHUE B
IPOOUPKEN.
12 Mertons! KynbTyphl KJIETOK U TKaHEW B cenekuuu. KamnycHas KynbTypa. 30.11
KynbTypa KIETOK M arperatoB KJIETOK.
13 | KyneTypa npotoruiactos. ITonyuenne coMaTHyecKnX THOPHIOB METOIOM 07.12
CITMSTHUS H30JJMPOBAHHBIX MPOTOTLIIACTOB.
Knerounas cenekius. Mcnosib3oBanue raronany B cenekiuu. [Ipumepsr 14.12
14 MPUMEHECHHSI KYJIBTYp KJIETOK Y TKaHEH B HAYYIHBIX UCCIICIOBAHUSAX U B
npakTuke pa3nuuHbix HWUN: 3HaKkoMCTBO € muTeparypoil — HaydHBIMH
MyOJUKAIMSAMU 10 Pa3HBIM 00beKTaM (MUKPOOBI, PACTCHMS, J)KUBOTHBIC).
15 XapaKTepUCTHKA KIICTOK, KYJIbTHBHPYEMBIX in vitro. MopdoreneTnueckue 21.12
IyTH pa3BUTHUA KIETKH IN VItro.
16 N3BecTHBIE KOUIEKITUN OMOTEXHOJIOTHUECKHX 0OBEKTOB — UX POJIb, 3a/1a4H, 28.12
COCTaB, IPUMEPBHI.
17 | Cemunap no npounTaHHOM IUTEPATYPE, TOKIAIbI 00YUAOIIUXCS. 11.01
18 buoTtexHoorus Mpor3BOACTBA KYJbTYPHI KIIETOK, TKAHEH M OPraHOB 18.01
pactenuii. Ilpaktuueckas padota «IIpoTOMIACTBI KIETOKY.
19 [IurarenbHble CPEb I arpOOUOTEXHOIOTHI 25.01
20 [IurarenbHble CPEIb LI arpOOUOTEXHOIOTHI 01.02
Poct u pa3zButue pacrenuit. OcranabHble 3Tanbl oHToreHe3a. Oouue 08.02
21 3aKOHOMEPHOCTH POCTa PaCTCHHUH.
29 OcHOBHBIE KJacChl (PUTOTOPMOHOB (ayKCHUHBI, IIMTOKUHUHBI, THOOEPEIINHBI, 15.02
ABK, sTunen u ap.) v ux QyHKIMU HA pa3HBIX dTAaax pa3BUTHS PaCTCHUSI.
23 W3BecTHBIE TeHETUYECKHE MEXaHU3MBbI, KOHTPOJIUPYIOIIUE POCT U Pa3BUTHE 22.02

pacTeHUN.




24

DHJIOTEHHBIE U SK30TE€HHBIE PETYIATOPHI POCTA PACTEHUHN B MPOOUPKE.

29.02

25

Bo3moxHOCTH IpUMEHEHUs1 arpoOMOTEXHOJIOTUI B CENIEKIIUH, CEMEHOBOJICTBE
Y IUTOMHUKOBOJICTBE.

07.03

26

bosie3snn u ummyHnurer pactenuii: ot H.M. BaBuinoBa 10 cCOBpeMEHHOCTH.

14.03

27

YckopeHHas v TpaIuIIMOHHAs CENIEKIUA: COKpAIIaeM CPOKH MOJTyYCHUS
HOBBIX cOpTOB. OCHOBHBIE METO/IbI CeNeKIMU. [ ubpuan3sanus.

21.03

28

®opmbl 0TOOpa. OCHOBHBIE HATIPABJIEHUS CEIEKIUH: YIIyqIlIEHUE
YPOKaHOCTH, YCTOMYMBOCTH K OMOTUYECKUM M A0MOTHYECKUM (DaKTOpaM.

04.04

29

O310pOBIICHHE PACTEHUH OT BUPYCOB C TIOMOIIBIO METOJIOB OMOTEXHOJIOTHH:
METO/IbI KYIbTYPHI alliKaJIbHBIX MEPUCTEM, TEPMOTEPAIINY, XEMOTEPAIINH,
KpHUOTEpanuy U KOMIUIEKCHON TEPaInH.

11.04

30

[Tonyuenue 0340pOBIEHHOIO MOCAI0YHOTO MaTepuaa — KiIyoHel kapToderns
U CaKEHIIEB IJIOJOBBIX KynbTyp. [IpakTudeckas pabora «PazMHoxeHne
IJI0JIOBBIX PACTEHHUM YEPEHKOBAHUEM U MUKPOPA3MHOKEHHUEM — PUMED
MaJIMHbI (I 3eMJISTHUKH, €KEBUKH, CMOPOIUHBI)».

18.04

31

KynbpTuBHpOBaHUE paCTUTEIBHOTO MaTepualia B KyJabType iN VIitro: oCHOBHbIE
MIPUHIIMIBI ¥ MOJAENU KyabTuBUpoBanus. [Ipaktudeckas pabota «BBenenue
pacTeHui B KyJIbTypy iN VItro v mojiep)kanue YMCTOi KyJIbTYphI
9KCIUIAHTOBY.

25.04

32

Kammycorenes, cycrieH3MOHHbBIE KYIbTYpPhI pacTeHU. MUKpPOpa3MHOKEHHUE
pacteHuil. DKOHOMUYECKUN dPPEKT OT BHEAPEHHSI METOJIOB OMOTEXHOJIOTHH B
pacteHueBocTBO. [IpakTrueckas padoTa «Pa3mHokeHue kapToders B
MIPOOHPKEY.

02.05

33

Kpuoxpanenue pacrenuit. Kpuonporekropsl. [TocTkpuorennas perenepanus.

16.05

34

buonornueckue CpCacCTBa 3allIUThI paCTeHHﬁZ IpeuMyHIeCTBaA U ICPCIICKTUBLL
IIPUMCHCHU .

23.05




