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MNOACHUTEJIBHAA 3AIIMCKA

AKTYaJlIbHOCTh U HA3HAYEeHHE NP OrpaMmMbl

Pabouass mporpamma Kypca BHEYpOUHOW JieATenbHOCTH «COBpEeMEHHbIE
arpoOMOTEXHOJIOTUN (arpOOMOTEXHOJIOTUUECKUI TPO(HIIb)» IS CpPemHEero O0O0IIero
oOpa3oBaHusi (majee — mporpamma) paspaboTaHa B COOTBETCTBHHM C TPEeOOBaHUAMHU
denepanbHOr0 roCYAapCTBEHHOTO 00pPa30BaTEIbHOIO CTAHJApPTa CPEAHEro OOIIEero
obopazoBanuss (PI'OC COO), opueHTHpoBaHAa Ha OOecCleYEHUE WHIUBUAYAIbHBIX
noTpeOHOCTeN 00yJaromMXcsl U HanpaBjieHa Ha JOCTH)KEHUE TNTAHUPYEMbIX pe3yIbTaTOB
OCBOEHHSI MTPOrPaMMBbI CPETHETO 00IIero o0pa3oBaHMsI C YUETOM BBIOOpa y4yaCTHUKaMU
00pa3oBaTeIbHBIX OTHOLICHHM KYpCOB BHEYPOUHOM JAEATEIBHOCTH. DTO TO3BOJISET
obecnieunTh eIUHCTBO 00s3aTenbHBIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPAHCTBE
HIKOJIbHOTO 00pa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 32 €r0 MpeeiiaMu.

Hacrosiiumii Kypc npeaHazHayeH ISl yrIyOJIEHHOrO M3Y4EeHHs] OMOJIOTMYECKHX
SBJICHUW Y 3aKOHOMEPHOCTEW, PACIIUpPEHUsT 0Aa30BbIX 3HAHHM, PA3BUTHUS MPAKTUYECKUX

YMEHHI 1 HaBBIKOB B COBPEMEHHOM OHUOJIOTHH.

AKTYaJIbHOCTH peaju3aluu MporpamMmbl

[Tporpammoii mpeaycMoTpeHo (GOPMHPOBAHUE COBPEMEHHOTO TEOPETHYCCKOTO
YpOBHS 3HAHWUW, a TakKe MPAaKTHYECKOr0 OmbITa paboTel ¢ JabOpaTOPHBIM
00Opy/IOBaHKWEM, OBJIQJICHHE MPUEMaMH HCCIICIOBATEILCKON JIEITCIIBHOCTH. MeTombl
OpraHm3aluu  0o0pa30BaTeIbHOM W  HAYYHO-HCCIAEAOBATCIIBCKOM  JIEATEILHOCTH
npeaycMaTpuBaroT (OPMHUPOBAHHE y OOYYAFOIIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKCHUS M MHIUBUIYAIbHOCTH CYKICHHM.

Jlnst mojHOro y4eTa moTpeOHOCTEH 00yJaromuxcsi B MPOrpaMMe HCIOJIb3yeTCs
mudGepeHITUPOBaHHBIA TIOJX0J, YTO CTHMYJIHPYET OOYYalomerocs K YBEIMYCHHIO
MOTPEOHOCTH B MHIMBHUIYyaIbHOW, MHTC/UICKTYaJIbHON ¥ TIO3HABATEIBHON JEATEIbHOCTH
1 Pa3BUTHIO HAYYHO-UCCIIEI0BATENIhCKUX HAaBBIKOB. [Iporpamma craneT BocTpeOOBaHHOM
B TIEPBYIO OYepeab OOYJarONIUMMCS, KOTOphIE HMEIOT CTOWKHHA HWHTEpeC W
COOTBETCTBYIOIIYIO MOTHBAITUIO K H3YUYCHHIO MTPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKJIA,
CCTECTBEHHBIX HayK M TEXHOJIOTH.

B Hactosimee Bpemsi Ouosiormdyeckoe o0pa3oBaHHE JOJDKHO OOCCIEeYUTH
BBINTYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, SKOJOTHYECKYIO U MPUPOJOOXPAHUTEIHLHYIO

I'paMOTHOCTbD.



3HaHusT B 00JIaCTU OCHOBHBIX OHMOJIOTMUECKMX 3aKOHOB, TEOpUA U HJeH
(GbOpMUPYIOT HPABCTBEHHBIE HOPMBI M TIPUHIIMIIBI OTHOIIECHUS K >KABOW MPHUPOJE.
B KkadecTBe IEHHOCTHBIX OPUEHTUPOB OMOJIOTMYECKOTO O0Opa30BaHMS BBICTYIAIOT
OOBEKTHI, M3ydyaeMble B Kypce OMOJOrMH, K KOTOPbIM Yy ydammxcs (opmupyercs
LIEHHOCTHOE OTHOLIEeHHE. [Ipr 3TOM BeAyIYIO POJIb UTPAIOT TO3HABATEIIbHBIEC IEHHOCTH,
TaK KaK JIaHHBIM y4eOHBIM MpeAMET BXOJUT B TPYMNNy MPEIMETOB MO3HABATEIHHOTO
IIMKJIAa, TJIaBHAs IeJIb KOTOPBIX 3aKIIOYaeTCSd B M3YyYCHHWU COBPEMEHHBIX CITIOCOOOB
pelieHus rao00anbHBIX MPoOIeM coBpeMeHHOCTH. [Iporpamma mpecienyer He TOIbKO
oOpa3oBaTelbHbIC, HO W BOCIHUTATEIbHBIC IIEH, TOCKOJbKY OHa CIOCOOCTBYET
(bOopMUPOBAHUIO SKOJOTHUYECKOI0 U OMOTEXHOJIOTMYHOTO MBIIIJICHUS Y MOAPACTAIOIIETO

ITIOKOJICHU .

BapuanTsl peanuzanuu nporpaMmMmbl U GopMbI IPOBEACHUSA 3AHATHH

Peanu3zanusa nporpammbl IperonaraeT Ucrojib3oBanue Gopm padoThl, KOTOpPbIE
IpEeayCMaTpUBalOT AKTUBHOCTb M CAMOCTOSATENBHOCTh OOYYAIOIIMXCS, COYETaHUE
UHAUBUAYAJIbHOW M TPYNHOBOM  paOOThl, NPOEKTHYI0 M  HUCCIIEAOBATEIbCKYIO
JEeSATeNbHOCTh. TakuM 00pa3oM, BOBIEUEHHOCTh 00YJaroMUXCsl B JaHHYIO BHEYPOUHYIO
NESTENIbHOCTh MO3BOJUT OOECIEUUTh MX CaMOOIpPEAENEHUE, PaclIMPUTh 30HBI
MIOUCKA CBOMX MHTEPECOB B pa3iMUYHbIX cQepax eCTEeCTBEHHO-HAyYHBIX 3HAHMH,
IIEPEOCMBICIIUTh CBOM CBSI3U C OKPYKAIOIIMMH, CBOE€ MECTO CpPEAM APYIrHUX JIOAEH.
B memom peanmuzanys OporpaMmbl BHOCHUT BKIJIQJ B HPAaBCTBEHHOE M COLMAIBHOE
dhopMHUPOBaHUE TUIHOCTH.

[Iporpamma MokeT OBITH peanm3oBaHa B pabore ¢ oOywaromumucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI
Takue ¢GopMbl paboOThI, Kak Oecedbl, IUCKYCCHHM, MAacTep-KJIacChl, OSKCKYpPCHH
Ha TPOU3BOJICTBO, aHAJIHM3 KEWCOB, BCTPEUH C MPEICTABUTEISAMH Pa3HBIX MPOQECcCHii,
npodeccuoHanbHble MPOObI, KOMMYHHKAaTUBHBIE M JI€JIOBbIE€ HWIPbl, KOHCYJIbTAllUU
nefarora v rncuxoJsora.

[Iporpamma MoOkeT OBITH peajdn30BaHAa B TEUYEHHWE OJHOI0 YYEOHOro roja
c oboyuatromumucs 10 m 11 kiaccoB, eciu 3aHATHS MPOBOISATCS 2 paza B HEACIIO.
Wnu B TeueHue NBYX JIET, €CIM 3aHATUS MPOBOIATCS 1 pa3 B HENENO Ui KJaccoB

OMOJIOrMYECKOro WM OUOTEXHOJIOTUYECKOTO HAITPaBJIECHUH.



B3aumocss3sb ¢ ¢penepaibHOi padoueid mporpaMmMoil BOCIIM TAHUS

[Iporpamma Kypca BHEYpOUYHOM JI€ATEIBbHOCTH pa3paboTaHa C y4deToM
pexomeHaanui genepanbHoON pabouel MporpaMMbl BOCIIUTAHUS, YYUTHIBAET MICUXO0JIOTO-
NeJaroruueckue OCOOCHHOCTH JaHHBIX BO3PACTHBIX KAaTEropuil. DTO MO3BOJSET
Ha TPAKTUKE COCAMHUTH OOYYArOIIyI0 W BOCIHUTATEIBHYIO NEATEIHHOCTH Mearora,
OPUEHTUPOBATH €€ HE TOJIBKO HA UHTEJUIEKTYAJIbHOE, HO M HA HPABCTBEHHOE, COLIMAIILHOE
pa3BuTHE peOCHKA. DTO MPOSBISETCS B:

— BOCIIMTAHUM OCO3HAHHOM 3KOJIOTUYECKH MPABWIBHOM MOTHBALIMU B MOBEAECHUU
U JICITCIIBHOCTH  4Yepe3 (QOpMHUPOBaHUE CHUCTEMBbI  YOEXKICHUN, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUAX;

— CTAHOBJICHMU JIMYHOCTU OOYyYarolmuxcsi KakK UEJIOCTHOM, Haxojsueics
B TAPMOHUU C OKPYKAIOIITUM MUPOM, CTIOCOOHOHN K PEIICHUIO AKOJIOTHIECKUX MPoOIeM;

— IPUOPUTETE JTUYHOCTHBIX PE3YJIBTATOB PEANM3ALUM MPOTPAMMBI BHEYPOUYHOI
JesITeNbHOCTH, HAIEANIUX CBOE OTPAXKEHHE U KOHKPETU3alUIO B eepaibHoi paboueit

IporpaMmbl BOCITUTAHUS.

Oco0ennocTH padoThl Hexarora mo nNporpamMmme

3ajmaya memarora COCTOMT B TOM, YTOOBI  CONPOBOXKIATh  IIpoOIEecC
npodeccuoHaNbHOM OPUEHTAIIMU 00 YUYalOIIUXCs, PACKPbIBas MOTEHIIUAT 00YyJarONTuXCs
yepe3 BOBJIEUCHHE B MHOI0OOpasHyH JEATENbHOCTb, OPraHU30BAHHYIO B pa3HbIX
dbopmax.

[Ipu sTOM pe3ynbTaroM paboOThl mMexarora B TMEPBYIO Odepedb SBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX Pe3yJbTaTOB IEJAror MOXET JIOCTHYb,
yBIIeKasi peOeHKa COBMECTHOM U MHTEPECHON UM 0OOMM JeSTENIbHOCThIO, yCTaHABINBAs
BO BpeMs 3aHATUN JOOpOXKENaTeNbHYIO, MOAAEPKUBAIOIIYI0 aTMOc(epy, HachIas
3aHATUS I1IEHHOCTHBIM coaepkanueM. Kpome Toro, mnporpamma IpeaycMaTpUBaeT
OpraHu3aINIo SKCKYPCUi, MpocMOTp PriibMoB U 3anucedt TB-nporpamm.

[Ipy u3ydeHun  OOY4YAIOIIMMHUCS  MPOrpaMMbl  IEIaror  OCHOBBIBACTCS
Ha HECKOJIbKHUX OCHOBOIIOJIAralOIINX IPUHLIUIIAX O0yUEHHUS:

— NPUHIUI HHTErPaTMBHOIO TMOJAX0AAa K OOY4EHHI0. OTOT MNPUHIMUI HMEET
NEPBOCTENEHHOE 3HAYEHHE, TaK KaK YCBOCHHUE MOJIy4aeMbIX 3HAHUM 110 OMOTEXHOJIOTUU
MPEATIONIAraeT TECHYIO B3aUMOCBS3b pa3HbIX ypoBHeW. IlepBbli  ypoBeHb —
MEXIPEIMETHBIN — IPEINOIAracT B3aUMOCBSI3b OMOJIOTHH C KypcoM o XuMuu. Bropoit
YpOBEHb — TpPEAMETHBII —  OOYCIOBIE€H B3aMMOINPOHUMKHOBEHHEM  Pa3HBIX

OMOJIOTUYECKUX KypcOB (OOTaHWMKH, 300JI0TWH, (DU3UOJOTHH W JPYrux) B Ipoliecce



CTaHOBJIEHUSA W HU3y4eHHUsl OnorexHosnoruu. Kpome Toro, jgoruka ocBOCHHsI MarepHhalia
IpPOrpaMMbl TPEATIONIAraeT JABM)KEHHE OT OOIIEro K 4aCTHOMY M, Ha HOBOM YPOBHE,
BO3BpAILlEHUE OT YaCTHOT'O K OOIIEMY.

— IPUHLUII HATJAIHOCTH;

— TPUHLUII JOCTYITHOCTH;

— IIPUHIUII OCO3HAHHOCTH.

[IpumepHast cxema NpoBeACHUS 3aHATUNA O TPOrPAMME MOKET OBITh TAKOM:

1. OObsiCHEHNE TEOPETHUECKOT0 MaTeprasa o TeMe.

2. TlogroroBka K J1TaOOpaTOPHOMY HIJIM NMPAKTUYECKOMY 3aHSTHIO, OOCYXKICHHE
O00BEKTOB IS MPAKTUYECKOT'0 3aHATHUS.

3. IlpoBeneHre NPAKTUYECKOrO 3aHATUS — OCHOBHAs 337adya OCBOCHHUE
METO0JIOTUU JAHHOIO SKCIIEPUMEHTA.

4. AHanu3 pe3yJIbTaTOB S3KCIEPUMEHTA.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHMSI KYPCA BHEYPOYHOM
AEATEJIBHOCTHU

3aHATHST B paMKaxX HporpaMMbl HampaBieHbl Ha 0OecnedYeHHe JAOCTHXKEHUS
OOyJaloUIMMHUCS  CIHEAYIOIIUX JIMYHOCTHBIX, METANpeAMETHBIX U  TMPEAMETHBIX
o0pa30BaTENbHBIX PE3YJILTATOB.

JINMUHOCTHBLIE PE3YJIBTATDI:
8 cghepe epasricOaHCcKo20 60CNUMAHUSL:

— TFOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IPHU BBIIOJIHEHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTH OMPEACISITh COOCTBEHHYIO MO3HITUIO MO OTHOMICHUIO K SIBJICHHUSIM
COBPEMEHHOM XKM3HU M OOBSICHATH €¢;

— TOTOBHOCTBH K COTPYJIHHYECTBY B MPOIIECCE COBMECTHOTO BBITIOJTHCHHS YICOHBIX,
MO3HABATEIbHBIX W HCCIICIOBATCIBCKUX 3a7ad, YBaXUTCIILHOMY OTHOIICHHS K
MHEHHIO OIIIOHCHTOB INPU OOCYKICHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOIO

COZICPKAHMSI,

6 cghepe nampuomuiecko20 60CHUMAHUSL:

— IEHHOCTHOE OTHOILICHHE K NPHUPOAHOMY HACJIEIWI0 W MaMSITHUKAM IPUPOJBI,
JnocTukeHusaM Poccun B Hayke;

— CMOCOOHOCTh OLICHUBATh BKJIAJ POCCUMCKHX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMoNOrvy, NMOHMMAHWE 3HA4YeHHs OMOJOTMM B TMO3HAHWU 3aKOHOB MPHUPOJIBL,

B JKU3HH YC€JIOBCKA U COBPEMCHHOI'O 06H.I€CTB3;

8 cghepe 0yX08HO-HPABCMBEHHO20 80CHUMAHUA!
— CHOCOOHOCTh OIICHUMBATh CUTYAllMI0 WU TPUHUMATh OCO3HAHHBIE pEHICHUS,
OPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

— OCO3HaHHWE JUYHOI0 BKJIaJa B TOCTPOECHUE YCTOMYUBOIO OyAyIIEro;

6 cqbepe acmemudecKko2o 60CnumaHuA.

— IIOHHMMAaHHC SMOLIHNOHAJIBHOI'O BOBIIGﬁCTBHSI YKUBOU IIpUpoOabl U €C ICHHOCTD,

6 chepe huzuueckoeo ocnumanus:
— TOHHMAaHHKE IICHHOCTH 3JI0POBOT0 U OE30MacHOro 00pas3a KM3HU;
— OCO3HAaHHWE IIOCICACTBUA W HENPHUATHE BPEAHBIX TNPHUBBIUEK (yIOTpeOsIeHHe

QJIKOT0JIsI, HAPKOTUKOB, KYPECHHS);



8 cghepe mpy006020 60CHUMAHUSL:

TOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTH OWOJIOTMYECKOW M 3KOJOTMYECKON
HaIPaBJIIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, IIIIAHUPOBATh U CAMOCTOSTEIBHO
BBINOJIHATD TAKYIO JAESITEIbHOCTD;

MHTEpEC K MPAKTUYECKOMY U3YUECHHIO MpodecChil, CBI3aHHBIX ¢ OMOJIOTHEH;
TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTSHKEHUU

BCEM JKHU3HHU,

8 cghepe IK0I02UYeCKO20 60CNUMAHUSL:

HKOJIOTMYECKHU 1IE€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOAE KAaK MCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIE€CTBOBAHUS;

MOBBIIIEHUE YPOBHS  JKOJIOTMYECKOM  KYyJIbTYpbl: MNPUOOPETEHUE  ONbITA
IUIAHUPOBAHUSA  IOCTYIKOB M  OLUEHKHM WX BO3MOXHBIX  IOCIEICTBUN
JUTSL OKPY>KArOIIeH cpefibl;

CIIOCOOHOCTB MCIOJIb30BaTh MPUOOPETaeMble TPU U3yUECHUU OMOJIOTUU 3HAHUS U
YMEHUA  TpU  peHleHHMH  OpoOjeM,  CBA3aHHBIX € pPalUOHAJIbHBIM
MPUPOJIONOJIb30BaHNEM  (COOJIIOICHUE TpPaBWJI  TOBEACHUS B  MPUPOJE,
HaIIPABJIICHHBIX Ha COXPAHEHHE PABHOBECHS B JKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OroCchephl);

AKTUBHOE HENPUITHE JNEUCTBUM, MPUHOCAIIMX BPEN OKPYKAOUIEH HPUPOIHOU
cpene, yMeHre NpOrHO3UpOBaTh HEOJIArONMPUATHBIE KOJIOTHYECKHUE TOCIIEICTBUS

MPEINPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAlIATh UX;

6 cghepe HayuHo20 NOZHAHUA:

NOHMMaHHWE cHenupuKkr OHONOTMH KaK HayKM, OCO3HAaHHE €€ pOoJin
B (pOpMHpOBaHHH PALMOHAILHOTO HAYYHOTO MBILIUICHUS, CO3JaHUE I[EIOCTHOTO
IPEICTABIECHUS 00 OKPYKAIOIIEM MHUpPE KaK O €JUHCTBE MPUPOAbI, YEIOBEKa U
obmiecTBa, B MO3HAHUHM TMPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpolieM
COXpaHEHUs! IPUPOJHOTO PAaBHOBECHSI;

yOeXIAEHHOCTh B 3HAYMMOCTH OHWOJIOTMM [UIsl COBPEMEHHOM LMBUJIM3ALUU:
obecrieueHue HOBOTO YPOBHSI PAa3BUTHUS MEIULMHBI, CO3JaHUE NEPCHEKTUBHBIX
OMOTEXHOJOTUH, CIOCOOHBIX pEIIaThb PECYpCHbIE MPOOJEMBbI  pa3BUTHUSA
YeJI0OBEYECTBA; TOUCK MyTel BBIXOJAa U3 II00AbHBIX KOJOTHYECKUX MPoOieM U
o0ecrieyeHMe TMepexoAa K  YCTOMYMBOMY  Pa3BUTHIO,  PALlMOHAJIBLHOMY
MCIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB

JKU3HU,



— 3aMHTEPECOBAHHOCTH B MOTYYCHUU OMOJOTHYECKUX 3HAHWHA B TIENISAX MMOBBIIICHUS
oOmeld KyJIbTypbl, €CTECTBEHHO-HAYy9HOM T'PAMOTHOCTH KaK COCTaBHOW YacTH
(G YHKIIMOHAIBHOM TPAaMOTHOCTH OOydJaronuxcs, GopMUpYyeMON TpH H3y4ECHUH
ouojoruu;

— TOHMMAaHHE CYIIHOCTH METOAOB TO3HAHUS, HCIOJIb3YEMBIX B E€CTCCTBCHHBIX
HayKax, CIOCOOHOCTHh HCIIOJIb30BaTh IIOJy4yaeMble 3HAHWS JJIs aHalu3a M
OOBSICHEHUS SBJIICHUN OKPYKAIOIIET0 MUPA M MPOUCXOISIINX B HEM U3MEHEHUH;
YMEHHE JeJlaTh OOOCHOBAHHBIC 3aKJIOYEHUS Ha OCHOBE HAy4YHBIX (aKTOB M
UMEIOIINXCS JAHHBIX C IEJTbI0 TTOJTYUYCHUSI IOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH  CaMOCTOSATEIIbHO  HCIOJb30BaTh  OHMOJOTMYECKHE  3HAHUSA
JUTS peIieHUs TTPO0JIeM B pealbHBIX KU3HCHHBIX CUTYaIIHIX;

— OCO3HaHHWE IICHHOCTH HAy4YHOW JEATCIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MIPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACITEIPHOCTh HHANBUAYATHHO U B TPYIIIIC;

— TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHUIO,
K AaKTHBHOMY IIOJYyYCHHIO HOBBIX 3HAaHHMH 110 OHWOJOTMHM B COOTBETCTBUU

C ) KU3HCHHBIMHU HOTp€6HOCTSIMI/I.

METAIIPEAMETHBIE PE3YJIBTATDI:

6 cghepe o06na0eHUs  YHUGEPCANbHBIMU  YUEOHBIMU  HOZHAGAMENbHLIMU
odelicmeuamu:

bazoevle 1o2uyeckue 0eucmeust.

— CaMOCTOSITEIBHO (POPMYIIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

— HCTMOJIH30BaTh MPU OCBOSHUHW 3HAHHWK MPUEMBbI JOTHYECKOTO MBINIICHHS (aHATTN3a,
CHUHTE3a, CpaBHEHMs, Kiaccupukaruu, oO0O0OIIEHUs), PACKPBIBaTh CMBICI
OMOJIOTMYECKUX MOHATUH (BBIACIATh UX XapaKTEepHbIE MPU3HAKHU, YCTAaHABIUBATh
CBSI3U C JPYTUMHU IMOHSITHSIMM);

— ONpenensaTh Iedu JACITCIBHOCTH, 3ajaBas MapaMmMeTpbl W KPUTEPHUU UX
TOCTIKEHHUSI, COOTHOCUTD PE3YyJIbTAThI IEATCIILHOCTH C TIOCTABIICHHBIMU TETISIMU;

— HCIOJIb30BaTh OHOJIOTHYECKHE TOHATHS Mg OOBSICHEHUS (DAaKTOB W SIBICHUU
JKUBOM TIPUPOJBI;

— CTPOWTH JIOTHUECKHUE PACCyKJICHUS (MHIYKTUBHBIC, TEAYKTUBHEIEC, TT0 aHAIIOTHH ),
BBISIBIIATh 3aKOHOMEPHOCTH M NPOTHBOPEUYHMS B PAaCCMATPUBACMBIX SIBJICHUSX,

(I)OpMYJ'H/IpOBaTB BBIBOJBI 1 3aKJIFOYCHUA,



IMPUMCHATh CXEMHO-MOJCIBHBIC CPEACTBA I IPCACTABIICHUA CYIICCTBCHHBIX
CBSA3€i M OTHONICHUM B HN3y4aCMbIX OMOJOTMYECKUX O6’b€KTaX, a TaKXKC
HpOTHBOpG‘{I/Iﬁ Pa3sHOTo0 pPoOda, BBIABICHHBIX B PA3JIMYHBIX I/IH(bOpMaI_[I/IOHHBIX

HCTOYHMKAX;

Oa306bie UCCIe008amebCKue 0eucmeust.

BJIaJICTh HaBBIKAMHM YUE€OHO-HCCJICIOBATCIIbCKOW W TPOCKTHOW JCATEIBHOCTH,
HaBbIKAMH  pa3pelieHWss  HpoOJieM;  CIHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSTCIIBHOMY IIOMCKY METOJOB pEIICHHS TMPAaKTHYSCKUX 3ajad,
IIPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BU/IbI ACSITEILHOCTH I10 IOJYYCHHIO HOBOIO 3HAHUS, €I0
UHTEPIIPETAIlNH, MPEOOPa30BAHUIO U IPUMEHEHHIO B YU€OHBIX CUTYalUsIX, B TOM
YKCIIC TIPU CO3IaHUHU YICOHBIX U COLUAIbHBIX MPOCKTOB;

dbopMupoBaTh HAy4YHBIH THI MBIIUICHUS, BJIaJeTh HAYYHOH TCPMHUHOJIOTHEH,
KJIFOYEBBIMU MTOHITUSIMHU U METOIAMHU;

CTaBUTh M  (OpPMYIHpPOBaTh COOCTBEHHBbIE 337aud B  00pa3oBaTEIbHOU

ACATCIIbHOCTHU U ) KU3HCHHBIX CUTYAlHUAX,

paboma c ungopmayueti:

OPHEHTHUPOBATbCS B Pa3IMUHBIX HMCTOUYHHMKAX HH(OpManMuM (TEKCTe y4eOHOro
nocoOus, HAy4YHO-TIONYJISIPHOM JHTEepaType, OHUOIOTMYECKUX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B IHTEpHETE), aHATU3UPOBATH
uH(}OpMAIINIO PA3IMYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUUECKH OLIEHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh pa3IUYHbIe METOJIbI PU TTOUCKE U 0TOOpE
Ouosnoruyeckoi nHhopMaluu, HeOOXOIUMOM sl BBIMOTHEHUS yUeOHBIX 3a/1ay;
CaMOCTOSITEIILHO BBIOMpAThH ONTUMAIbHYIO bopmy MIPECTaBICHUS
OHnoaornyecko nHpopMaluu (CXeMbl, rpapuKH, TUarpaMMbl, TaAOIHIIbI, PUCYHKH
. JIp.);

MCII0JIb30BaTh HAYUYHBIN SI3BIK B KQUECTBE CPEJICTBA MPU pabOTe ¢ OUOIOTUYECKOM
uH(pOpMaIueil: MpUMEHSITh XUMUYECKHe, (PN3MUECKHE U MAaTeMaTHIEeCKIE 3HAKH U
CUMBOJIBI, GopMynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh U

HpGO6p330BBIBaTB 3HAaKOBO-CHMMBOJIMYCCKHUC CPCACTBA HAT'JTIITHOCTH,
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6 cghepe oenadenusn ynueepcanabHblMu KOMMYHUKAMUGHBIMU OCUCIMEUAMU
obwenue:

OCYIIECTBIIATh KOMMYHHUKAIIMU BO BCeX c(epax >KU3HMU; aKTUBHO y4aCTBOBATh
B JIMAJIOTE WUJIM JUCKYCCHH IO CYIIECTBY O0OCYKIaeMOU TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KJCHUS OTHOCHUTEJILHO BBITIOJHEHUS MpeajiaracMoi
3aJlaud, YUUTHIBATh UHTEPECHI U COrJIACOBAHHOCTh MO3UIUHN APYTUX YYACTHUKOB
JIAAJIora Uil JUCKYCCHH );

pa3BEpPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3pEHUS C HCIOJb30BAHUEM

SA3BIKOBBIX CPCIACTB,

CO8MECMHAs 0esAmenIbHOCMb.!

BbIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JACUCTBHM C Yy4eTOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)KJI0I0 YIeHa KOJIJICKTHUBA,;

IIPUHUMATh L€ COBMECTHOM AEATEIILHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JEUCTBUA 110 €€ JOCTUIKEHUIO: COCTaBIIATh IIIAH JEWCTBUMN, PACIPEAEIATh POIU
C Y4ETOM MHEHUH y4aCTHUKOB, 00CYKIaTh pe3yIbTaTbl COBMECTHOM PadOTHI;
IpeAIaraTb HOBBIE IIPOEKTHI, OLECHHWBAaTh MAEH C TO3UMUMA HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh O3UTUBHOE CTPATETMUECKOE MOBEAEHNE B PA3JINYHBIX CUTYALUAX,

IIPOABJIATE TBOPYCCTBO U B006pa)KeHI/IC, OBITh HMHHUIITMAaTUBHBIM,

6 cihepe oenadenus yHu8epCaIbHLIMU PecYTAMUBHBIMU OCUICIMEUAMU:
CamMoop2anHu3ayus.

UCIOJIb30BaTh OMOJIOrMUECKUE 3HAHUS IS BBIABJICHUS MPOOJIEM U UX PELICHUS
B )KM3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUMN 1IEJIEBbIE U CMBICIIOBBIE YCTAaHOBKHU
B CBOMX JEHCTBUAX M IOCTYIKaX II0 OTHOLICHWIO K )XUBOM IPUPOZAE, CBOEMY
3I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

pacuIupATh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHUN;
JieNlaTh  OCO3HaHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaThb OTBETCTBEHHOCTh

3a pelIeHuE;

CAMOKOHmMPOJIb.!
AaBaTb OLCHKY HOBBIM CHUTyallUAM, BHOCHTbL KOPPCKTHUBBI B ACATCIIBHOCTD,
OLICHHUBATL COOTBCTCTBUC PE3YJILTATOB LCIIAM,

IIPUHAMAaTh MOTHBbI W apryMEHTbl [JpPYrUX IIpU aHaJu3€ pPe3yJIbTaTOB

JIeSITeIIbHOCTH;
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IMOYUOHATILHBIU UHMEILIEKM, NPEOnoNa2aouull cpopMupo8aHHOCMb.
CaMOpPETYJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJEHHWE, CIOCOOHOCTh  aJaNTHUPOBATHCSA
K SMOIIMOHAIbHBIM U3MEHEHUSAM U MPOSBIATH THOKOCTH;

BHYTPEHHEH MOTHBAIMHU, BKJIIOYAIONIEH CTPEMJICHHWE K JIOCTHXKCHHMIO eI U
yCcHexy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHUE JIEUCTBOBATH, UCXOJ U3 CBOUX

BO3MOXKHOCTEH;

npunsmue ceos u Opyeux:
MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IpU3HABATH CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

INPEAMETHBIE PE3YJIBTATDI:

YMEHHE BIIAJETh CHCTEMOW OHMOJOTMYECKUX 3HAHUW, KOTOpass BKJIOYAET
OCHOBOIIOJIAraroIxe OMOJI0rH4eCKre TEPMUHBI U IOHATHA ()KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusM, BHUJ, NOMYJALUsS, OHOCHUHTE3 OelKa, HacJIeICTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHE U JIp.);

BJIQJICHUE CHUCTEMOW 3HAaHUH 00 OCHOBHBIX METOJAaX HAy4YHOIrO II03HaHUA,
UCIOJIb3YEMbIX B OMOJIOTMYECKUX MCCIIEOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, W3MEpeHue, MPOBEJCHUE HAOIOACHUMN); CrOcOOaMM BBISIBICHUS U
OLICHKH AHTPOITOT€HHBIX U3MEHEHHUU B IIPUPOLE;

YMEHHE YCTAaHABIIMBATh B3aUMOCBSI3U MEXKIY CTPOCHHEM U (PYHKLUMSIMH: KIETOK
pa3HBIX  TKaHEW; OpraHaMd UM  CHCTEMaMud OpraHoB Y  DPAaCTEHWUM;
JTanamMy KJIETOYHOI'O LMKJIA W KU3HEHHBIX LMKJIOB OPraHU3MOB; T'€HOTUIIOM U
(dheHoTUIoM;

YMEHHE pellaTh IOUCKOBbIE OWOJIOTMYECKUE 3aJaud; BBIABIATh IPUYMHHO-
CIICZICTBCHHBIC CBSI3U MEXIY HCCIEAYEMBIMH OUOJOTHYECKUMHU OOBEKTaMH,
IIPOLIECCAMHA M SIBJICHHMSIMH; JI€JIaTh BBIBOABI W IPOTHO3bI HA OCHOBAaHUH
ITOJIyYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIBUTaTh TUNIOTE3bI, IPOBEPSTH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH,
bopmMynupys L€Tb KUCCIENOBaHUS; aHAJIU3UPOBATH MOITYYEHHBIE PE3YJIbTAThl U
JIeJIaTh BBIBOJIBI,

YMEHHE OLIEHUBATh ITUUECKHE ACHEKThl COBPEMEHHBIX HUCCIIEI0OBAaHUN B 00JIaCTH
OMOTEXHOJIOTUN U TeHETUYECKUX TEXHOJIOTUI (HanmpaBiieHHOE U3MEHEHUE TeHOMa

Y CO3/]JaHHUE€ TPAHCTEHHBIX OPraHU3MOB);
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— yMEHHE MOTHUBHPOBATH CBOW BRIOODP Oyayiiel mpohecCuoOHATbHON AeSITEIbHOCTH
B 00JacTH OWOJOTUU, MEIUIIMHBI, OMOTEXHOJOTHH, CEJIbCKOTO XO3SIICTBA;
yrayOJsTh TO3HABATENIbHBIA HWHTEPEC, HANpaBJICHHBIM HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIECH Mpodeccur U MPOJIOJLKEHUE OUOIOTHMYECKOTO 00pa3oBaHUs

B OpraHu3alUsIX CPeAHEro NpodecCuOHANbHOrO U BBICIIEr0 00pa30BaHusl.
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COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH

Monyab « ArpoTexHoJIOruM HacTosiiero u oyaymero». 10 kiaacce (34 4)

1. Buomexnonozus kaxk nayka (4 u)

HcTopuss BO3BHMKHOBEHHS HAYKH, OCHOBHBIE pa3Jlelibl, CBSI3b OHWOTEXHOJOTHHU
C JapyruMu HaykamMu (Oumosiorueii, OOTaHWKOW, 300JIOTHMEH, MHUKPOOHOIOTHEH,
Oonoxumuen, pU3NOIOrueil, FreHeTUKON, METUIIMHON) M OTPACIIIMH MPOMBIIIJICHHOCTH
(nuieBasi, Jerkas), CelIbCKOro XO3sMCTBa (KMBOTHOBOJCTBO, PAaCTEHHEBOJCTBO) U
3JIpaBOOXpaHEeHUEM, n3BecTHbIE BY3bl 1 HUN, cBsA3aHHbBIE C OMOTEXHOIOTHUEH:

» QenepanbHOE rOCyJlapCTBEHHOE YUpEKIECHUE «DenepanbHbIi
UCcleIoBaTeNbCKU HeHTp «DyHAaMeHTalIbHbIe OCHOBBI OMOTEXHOJIOruN» Poccuiickoi
akagemun Hayk» (OUIL] Buorexunonorun PAH)';

* QenepaibHOE  TOCYIAPCTBEHHOE  OIOJKETHOE  HAy4dHOE  YUPEXKICHHUE
«Bcepoccuiickuii  HAy4YHO-HCCIENOBATEIILCKUMA  MHCTUTYT  CEIbCKOXO3SMCTBEHHOM
ouorexnonorun» (PI'BHY BHUNCE)?;

= QenepanibHOE  TOCYIApCTBEHHOE  OIOKETHOE  HAYYHOE  YUPEKIICHUE
«DenepanbHbId UCCIIENOBATENBCKUN LIEHTP BCepOCCUNCKUN MHCTUTYT T'€HETHUYECKHUX
pecypcos pacrenuii umenn H.W. Basunosa» (PI'BHY ®UL BUP)?;

» denepaibHOE  TOCYIAPCTBEHHOE  OIOJDKETHOE  HAY4YHOE  YUPEKICHUE
«Bcepoccuiickuii  HAy4YHO-HCCIIEAOBATEIIbCKUM ~ MHCTUTYT  CEJIbCKOXO35MCTBEHHOMN
mukpoouosoruny (PI'BHY BHUHNCXM)*;

= QenepanbHOE  TOCYNApCTBEHHOE  OIOKETHOE  HAYYHOE  YUPEKIICHUE
«DenepanpHblii  HUCCIEAOBATENbCKUNH LEHTp WHCTUTYT UHUTOJNOTMH W TE€HETHUKHU

Cubupckoro oraenenus Poccuiickoii akagemun Hayk» (DI'BHY HIIul' CO PAH)>;

! denepalibHOE TOCYIAPCTBEHHOE YyupexaeHue «DenepabHbli HCCIEI0BATEIbCKUN LIEHTP
«DyHnaMeHTaIbHbIE OCHOBBI OMOTEXHOJOTUM» Poccuiickoit akagemun Hayk» (DOUIL] buorexHonoruu
PAH): odbunmansheiii caiit. — URL: http:/www.fbras.ru

2 denepabHOE TOCYAAPCTBEHHOE OI0DKETHOEC HAydHOE yupexaeHne «Bcepoccuiickuii HaydHO -
MCCIIEIOBATENIbCKU HMHCTUTYT CeIbCKO-Xx03siicTBeHHON Ouorexnonorun» (OGI'BHY BHUUCH):
opunmanpaeii caifT. — URL: http:/www.vniisb.ru

3denepasibHOE  TOCYAAPCTBEHHOE  OO/DKETHOE Hay4dyHOoe yupexieHune «DenepanbHbli
HCCIIEI0BATEIbCKUM HEHTP BCepoCcCuiickuil MHCTUTYT T€HETHYECKUX pecypcoB pacTeHuid umenn H.M.
Basunosa» (OPI'BHY ®UIL] BUP): opunnanshslit caift. — URL: http:/www.vir.nw.ru

4 denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE HAYUHOE yupexaeHue «Bcepoccuiickuii Hay9qHo -
UCCIIEZIOBATENILCKUN HMHCTUTYT CENbCKO-X03sicTBeHHONW MuKpoouonorun» (PI'BHY BHUUCXM):
opunmanpaeii caifT. — URL: http:/www.arriam.ru

> denepalibHOE TOCYAApPCTBEHHOE OFOJUKETHOE HaydHoe yupexiaeHue «DenepanbHbiid
UCCIIeIOBAaTeNbCKUM 1eHTp MHCTUTYT nuTosnorun u reHetukd Cubupckoro otaenenust Poccuiickoit
akagemuu Hayk» (PI'BHY UIul’ CO PAH): odurnmansnstii caiit. — URL: http:/www.bionet.nsc.ru
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* QDenepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 0O0pa30BAaTENbHOE YUYPEKIECHUE
BbICIIEr0 00pa3zoBaHus «MOCKOBCKUH (PU3UKO-TEXHUYECKUN MHCTUTYT) HAILIMOHAJIBbHBIN
uccrenoBarenbekuii neHtpy (PI'AOY BO MOTH)!;

* (denepanbHOE TOCYAApCTBEHHOE OIOIKETHOE 0Opa30BaTENIbHOE YUPEKICHHE
BhICIIETO 00pa3oBaHus «MOCKOBCKHII TOCYIapCTBEHHBI YHUBEPCUTET HMEHU
M.B. Jlomonocosa» (PI'BOY BO MI'Y)?;

» (denepanbHOE TOCYAApCTBEHHOE OIOMKETHOE 00pa30BaTENIbHOE YUPEXKJICHUE
Beiciiero oOpaszoBanus «CaHkT-IlerepOyprckuil rocyJapCTBEHHBIH YHUBEPCUTET»
(®T'BOY BO CIIGI'Y);

* QDenepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 0O0pa30BaTENbHOE YUPEKIEHHUE
BbIciiero  oOpazoBaHusi «HoBocHOMpCKUII  HallMOHANIBHBIA  HCCIENOBATENILCKUI
rocyaapcTBeHHbIi yHuBepcureT» (PIAOY BO HI'V)

= DenepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPEKIEHUE
BhICIIErO0 oOpa3zoBaHusi «PoccuiiCKUii TOCYAapCTBEHHBIM arpapHbIii YHUBEPCUTET —
MCXA wumenun K.A. Tumupszeay (®I'bBOY BO PIrAY-MCXA wumeHu
K.A. Tumupsizesa)°;

* ABTOHOMHAas HEKOMMepueckas oOpa3oBaTeibHasi OpraHu3anus BBICILIETO
oOpazoBanus «Hayuno-rexnonorndeckuit yausepceurer «Cupuycey» (HTY «Cupuycy)®.

CoBpeMeHHBIC  HaANpaBJCHUS  pa3BUTUA  arpooworexHosoruii.  Mertomsl

OMOTEXHOJIOIMHU B HAYKE U MPAKTUKE. JIeMOHCTpaIKsl BUIEOPOIHKOB .

1 denepanspHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUYPEKICHHUE BBICIIETO
obpa3oBaHusl «MOCKOBCKUN (PU3MKO-TEXHUYECKHMH HHCTUTYT) HAal[MOHAJIbHBIA MCCIIEI0BATEIbCKUM
neHtp» (PI'AOY BO MOTH): opunmanshsiii caiit. — URL: http:/www.mipt.ru

2 ®denepasibHOE TOCYIAPCTBEHHOE OIOKETHOE O00pa3oBaTENIbHOE YYPEKICHHUE BBICLIETO
obpa3oBanust «MOCKOBCKMIM rocyaapcTBeHHbI  yHuBepcuTeT wumeHu M.B. JlomoHOcOBax:
opunmansHeli caitT. — URL: http:/www. msu.ru

3 denepanbHOE TOCYIAPCTBEHHOE OMODKETHOE O00pa30BATENbHOE YYPEKAEHUE BBICIIETO
obOpazoBanus «CaskT-IlerepOyprckuii rocymapctBeHHblli yHUBepcuTeT» (PI'BOY BO CIIGIY):
opunmanpaeii caifT. — URL: http:/www.spbu.ru

4 (DenepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE OOpa30BATENbHOE YUPEKIEHHE BBICLIETO
obpa3zoBanus «HoBocnOupckuii HallMOHAJIBHBIN HCCIIEI0BATENbCKII FOCY1apCTBEHHBI YHUBEPCUTET»
(®I'AOY BO HI'Y): opunmanshsblii caiit. — URL: http:/www.nsu.ru/n

> denepalbHOE TOCYIAPCTBEHHOE OIODKETHOE 00pa30BaTENbHOE YUPEKICHHE BBICLIETO
obpazoBanmst «Poccuiickuii TocynapcTBeHHBI arpapHbiii yHHBepcuteT — MCXA wumenu KA.
TumupszeBa» (PI'BOY BO PITAY-MCXA umenu K.A. Tumupszesa): opunmansabii caidit. — URL:
http:/www.timacad.ru/

6 ABTOHOMHas HEKOMMepUYecKas OOpa3oBaTelbHAs OPraHM3alys BBICHIETO0 00Pa30BaHHUS
«Hayuno-texnonorunueckuit yauuepcuter «Cupuyce» (HTY «Cupnycey): opunmanbusiit caiit. — URL:
http:/www.siriusuniversity.ru/

7 CM. IpUIIOKEHHE.
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Jlabopamopuvie u npakmuyeckue pabomoi

UccnenoBarensckass padbora «Co3maHue OMOJOTMYECKHM AKTHUBHBIX J100aBOK U
BUTaMHHOBY.

HccnenoBarenbckas pabora «BbIBeIeHHE HOBBIX COPTOB PACTEHUN, TOPOJ
YKUBOTHBIX C 3aJJaHHBIMH CBOWCTBAMM.

Uccnenosarensckas pabora «Co3nanue O0akTepuii, CIOCOOHBIX MepepadaThiBaTh
He(Th U YCTPAHATH MOCIE/ICTBUS €€ PA3IIUBOB: ILTIOCHl U MUHYCHI».

Okckypeus («bHOoTeXHOI0TH: HAayKa U )KU3Hb») B By3 uinu HUN.

2. Obuwue nonamus éGuomexuoo2uu (2 u)
[TonsiTue OWMOTEXHOJNIOTWHM. 3a4eM YEJIOBEKY OHWOTEXHOJOTHU, B HYeM UX
MIPEUMYIIIECTBO TIepel XUMHUUECKUM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJOTHU:

IMIPOMBIIIJICHHBIC MUKPOOPIaHU3MbI, KJIICTKU U TKAHU paCTGHHfI, ZKKHNBOTHBIX.

Jlabopamopuvie u npakmuueckue pabomul
[Ipaktnyeckas pabora «IIpumepbl NpUMEHEHHS OHOJIIOTUYECKHX OOBEKTOB

B TBOEH KU3HIN.

3. Ocobennocmu azpoouomexnonocuu (4 u)

Lenu u 3agaum arpodrorexHosorud. OCHOBHbIE OOBEKTHI arpoOUOTEXHOIOTHH.
buoTtexHomornyeckre moaxobl Al HaJIEKHOTO COXPAHEHUS KOJUICKIINI TeHETHUYECKUX
PECYPCOB paCTEHUM U KUBOTHBIX. [IOHATHS O TONEBBIX, in Vifro U KPUOKOJUIEKIUIX. Poct
Y Pa3BHUTHE KUBOTO O0OBEKTA B 3aMKHYTON CHCTEME B KOHTPOJIMPYEMBIX YCIOBHUAX: KaK
3TO BO3MOXKHO.

OcCHOBHBIE TOMEIICHUS AJIS TTOJIHOLIEHHOM paboThl Ja00opaTopuu OMOTEXHOJIOTHU
(TamMuHapHasiT ~ KOMHATa,  CBETOBas,  AaBTOKJAaBHAs  KOMHAThl,  IOMEIICHUE
JUTSI IPUTOTOBJICHUS TUTATEIBHBIX CPEJl, MOCUHAs ): UX (DYHKITMOHAT U OCOOEHHOCTH.

OcHoBHBIE NPUOOPHI )i OpraHu3aluy J1abopaTopuud OUOTEXHOJIOTHH, HUX
GYHKIMA M BO3MOKHOCTH (aBTOKJIAB, CyXOXKapoBoul mikad, muctuiuisatop, pH-merp,
BEChl, JIAMHUHAp-OOKC, CTEpPHJIM3aTOp HMHCTPYMEHTOB, CBETOBas  yCTAHOBKA,
KIIMMaTuyeckass kamepa, Y O-MOoHU3aTOP, XOJOAUIBHUKHU JIJIi XpAaHEHUs MUTATEIbHBIX
cpen u Ap.). MHCTpyMEeHTBI Il TPUMEHEHHUST METOJOB OMOTEXHOJOTMHM PpACTECHUH
(mpenapoBalibHasi WTJIA, CKalblellb, MHHIET, HOXHUIBI). (OCHOBBI TEXHUKH
Oe3omacHocti mpu pabore ¢ mpubopamu. OCHOBHBIE NPUOOPHI JII OpPraHU3aIuU
nabopaTopu OMOTEXHOJIOTHH: aBTOKJIAB, CyX0XKapoBoi mkad, nuctuuisitop, pH-metp,

BCCBHI, J'IaMI/IHap-6OKC, CTCpUIIN3aTOop HHCTPYMCHTOB, CBCTOBAaA YCTaHOBKa,
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KJIMMaTtndeckas kamepa, Y O-HOHU3aTOp, XOJOAUIBHUKH ISl XPAHCHUS MUTATEIbHBIX
cpen u ap. VHCTpyMEHTHI i1 TPUMEHEHHS METOJIOB OMOTEXHOJOTMH PACTCHUM:

IIpCIriapoBaJiIbHasA HUIJId, CKAJBIICIIb, IIMHIOCT, HOKHHUIIBI.

Jlabopamopuvie u npakmuueckue pabomul

[IpakTryeckas padora «KyabTypHOE pacTeHHE B KYJIbTYPATLHOM COCY/IE: OIHIIN
pacTeHue B MPOOUPKE».

HccnenoBarenbckas padbota «PocT uepeHKOB paCTEHH B BOJIE C pa3HBIM YPOBHEM

pH».

4. Kynemypa knemox u mkaneii (8 u)

MeToibl KyIBTYphI KJIETOK U TKaHel B cenekuuu. Kamnycnas kynbtypa. Kynsrypa
KJIETOK W arperaroB kiertok. KymbTypa mnpororuiacto. IlomyueHue comaTHuecKux
rUOpPUIOB METOJIOM CIMSHUS U30JIMPOBAHHBIX MTPOTOILIACTOB.

Krnerounas cenexuus. Mcnonb3oBanue ramionuu B CEIEKIUU.

[Ipumepbl TpUMEHEHUsT KYJIbTYp KJIETOK M TKaHEW B HAYYHBIX MCCIICIOBAHUSAX U
B npaktuke paznuunbix HUU: 3HaKoMCTBO ¢ muTepaTypoil — Hay4YHBIMU MyOIUKAUSIMU
0 pa3HbIM 00BEKTaM (MUKPOOBI, pACTEHUS, ’KUBOTHBIE).

XapakTepucTuKa KJIETOK, KyJIbTUBUPYEMBIX in vitro. MopdoreHeTnaeckue myTu
Pa3BUTUS KIIETKH in Vitro.

N3BecTHbIE KOJJIEKIIUU OWOTEXHOJIOTMYECKUX OOBEKTOB — WX pOJb, 3aJlayuu,
cocTaB, TmpuMepbl (in  vitro KOJUIGKIIMM PACTCHHMH, KOJUICKIIUM IIITaMMOB
MUKPOOpPranu3MoB. CeMuHap Mo MpoYUTaHHON JUTEpaType, JOKIaabl 00YyJaOIIUXCs).

buorexnosorus IMpoOU3BOACTBA KYJIbTYPbI KJICTOK, TKaHEU U OpraHoOB paCTeHHﬁ.

Jlabopamopuvie u npakmuueckue pabomul

[Tpaktrueckas padora «IIpoTomnmacTsl KIETOKY.

HccnenoBarenbckas pabora «CyliecTByomne KOJUIEKIMM KJIETOK M LITaMMOB
B Poccnn 1 ux posib B pa3BUTUM T€HETUYECKUX TEXHOIOTUID).

Hccnenoparennckas padora «I'.J1. KaprneueHko Kak reHeTHK-IKCIIEPUMEHTATOp U

OMOTEXHOJIOD.

5. llumamenvnule cpeodvl 0na azpodouomexnonouil (2 4)

Makpo- ¥ MUKPOIJIEMEHTHI, UCTOYHUKH YIJIEBOJAOB, BUTAMHHBI, JKEIUPYIOIINE
arcHThl. TUIIBI MUTATENBHBIX CPEN — JKUJKUE U TBEPIBIE.

[IutatenbHble cpeabl sl OMOTEXHOJNOTMU pacTeHuil. Pa3paboTka HOBBIX

IMUTATCIBHBIX CPCI, B TOM YHUCJIC BKIIFOYAIOIMINX 6I/IOCTI/IMy.]IHTOpI)I H APYIruc perysiTOpbl
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pocra. Meroasl ONTHMM3AaLMU NUTATENBHBIX Cped. (OCHOBHBIE KOMIIOHEHTBI
NUTATEIbHBIX cpel  (MakpOd’JIEMEHThI, MHUKPO3JIEMEHThl, WMCTOUHUKU YIIepoza,
BUTAMUHBI, >KEIUPYIOLUIME areHThbl, PEeryisaTopbl pocta). YpoBeHb pH mnurTatenbHOU

CpEIbl ¥ €ro BIMSHUE Ha pa3BuTHE pacTeHuil. Becsl, pH-metp.

Jlabopamopnvie u npaxmuueckue pabomul

JlaboparopHast pabora «lluraTenbHble Cpelbl M YCIOBUS KYJIbTUBUPOBAHUS,
KyJbTYPbl PACTUTENBHBIX KJIETOK M TKAHEN».

[IpakTnueckas pabora «IIpUroTroBiaeHrEe CTOKOBBIX (MATOYHBIX) pPacTBOPOB
MakKpo- U MUKPOAJIEMEHTOB MUTATENbHOMN cpefibl 1o npomnucu Mypacure u Ckyray.

[IpakTnueckas padora «IIpUroToBiieHHE NUTATENBHBIX CpeN JUIsl BBEIECHHUS

B KYJIbTYPY i1 Vitro».

6. Pecynamopul pocma Kak hakmopul ycnexa duomexmnonozuu pacmenuii (4 u)

Poct u pa3Butue pactenuii. OcrtanpHble »Tambl oOHTOreHesza. OoOmume
3aKOHOMEPHOCTH POCTA PaCTEHUM.

OcHOBHbBIE KJAcChl (PUTOrOPMOHOB (AQyKCHHBI, LIMTOKHMHUHBI, THOOEPEIUINHBI,
ABK, »TuneH u 1p.) U uX QyHKIMH HAa pa3HbIX ATaNax pa3BUTUS PACTECHUS.

M3BeCTHBIE TEHETUYECKHE MEXAHU3Mbl, KOHTPOJHMPYIOLIME POCT U pPa3BUTHE
pPacTEeHUM.

OHJIOT€HHbIE U YK30T€HHBIE PETYISITOPBI POCTa pACTEHUM B MTPOOUPKE.

Jlabopamopuvie u npakmuyeckue pabomoi
JlaGopatopHas pabora «DeHOoTUIIHYECKAs] OLIEHKA POCTa U PAa3BUTHS PAaCTEHUM

B 3aBUCHMMOCTH OT HAJIM4YHA (l)I/ITOFOpMOHOB B IIMTATEILHOMN cpeach».

7. Buomexnonozusa pacmenuii (10 u)

Bo3MoXHOCTH TIpUMEHEHHS arpOOMOTEXHOJIOTUN B CEJEKITUH, CEMEHOBOJICTBE U
MMM TOMHUKOBOJICTBE.

bone3nn u ummynuret pacrenuii: or H.M. BaBuiioBa 10 COBpEMEHHOCTH.

YcKkopeHHas ¥ TpaJuIlMOHHAsI CEJICKIMS: COKpallaeM CPOKH IMOJY4YEHHUsI HOBBIX
coproB. OcHOBHbIE MeTOAbI cenekiuu. ['mopuamzanus. @opmer ot6opa. OCHOBHBIE
HaIpPaBJICHUS CEJICKIMU: YIYUIIEHUE YpOKallHOCTH, YCTOMYUBOCTH K OMOTHUYECKUM U
abMOTHYECKUM (PaKTOpaM.

O311opoBJIeHHE PACTEHUM OT BHUPYCOB C MOMOIIBI) METOJI0B OMOTEXHOJOTHU:

MCTOAbI KYJIbTYPbI AllMKAJIbHBIX MCPUCTEM, TCPMOTEPAIINK, XEMOTCpAIIUH, KPUOTCpAIIUK
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U KOMIUIEKCHOW Tepanuu. llomydeHue 0310pOBIEHHOrO IOCaZOYHOIrO Marepuayia —
KITyOHEH KapTodens U Ca)XEeHIIEB IJI0JOBBIX KYJIBTYP.

KynpTUBHpOBaHHE pPAaCTUTEIBHOIO Marepuaja B KYJIbTYpe in Vitro: OCHOBHBIE
IPUHIUIBL U MOJEIHM KyJbTUBHpOBaHUA. KamnycoreHes, CyClIEH3MOHHBIE KYJIbTYpPbI
pactennii. MUKpopa3MHOKEHHUE pacTeHU. DKOHOMHUYECKHU 3(D(PEeKT OT BHEIpPEHUS
METO/I0B OMOTEXHOJIOTHH B pACTEHUEBO/ICTBO.

Kpunoxpanenue pacrennii. Kpuonporekropsl. IlocTtkpruorennas pereneparusi.

buonornueckue cpeacTsa 3allATHl PACTEHHM: MPEUMYIIECTBA U IEPCIEKTUBBI

npuMmeHeHus. Tepmoc u cocya Jproapa ¢ KUIKUM a30TOM, KPUOTIPOOUPKH.

Jlabopamopuvie u npaxmuyeckue pabomaol

[IpakTnyeckas pabora «Pa3sMHOXKEHHE IUIOAOBBIX PACTEHUN YEPEHKOBAHHEM U
MUKPOPA3MHOKEHUEM — MPUMEP MAIUHBI (MU 3eMIISTHUKH, €KEBUKH, CMOPOJIUHBI)> .

[IpakTuyeckas pabora «BBeneHnue pacTeHul B KyJIbTYPY in Vitro v OJJEp:KaHue
YUCTON KYJIbTYPbI SKCILIAHTOBY.

[TpakTrueckas pabota «Pa3MHoXeHUE KapTodesist B TpoOUpPKeE».

UccnenoBarenbckast pabora «Kak moiydarOT TMOTOMCTBO  BETre€TaTUBHO
Pa3MHOKAEMbIX KYJIbTYp €CJIM HE CEMEHAMU ?»

UccnenoBarenbckas pabota «BelpaiyBaHue pacTeHU B TPOOUPKEY.

UccnenoBatensckass pabdora «Kak Oo0xbsi KOpoOBKa ypokail cmacajia —

0 COBPEMEHHBIX CITOCO0aX OMOJIOTUYECKON 3aIUTHl PACTCHUIN.

Monyab «CoBpeMeHHbIE OMOTEXHOJIOTUN B cesieknumn». 11 kiaace (34 4)

1. I'enemuueckue pecypcot Poccuu (6 u)

Crpareruu coxpaHeHHsl FTeHETUYECKUX pecypcoB. CoXpaHEHHE pACTEHUH in Situ U
ex situ.

buopecypcupie komtekunu Poccun. KoiUleKHsi TE€HETHYECKUX PECypCOB
pactenuii BUP. T'epGapuit bBUH. Komnekuusi reHeTUYeCKUX PecypcoB >KUBOTHBIX
BHUUI'PK. Komnekuun knetok u  mrammMoB BHHUHUCXM. JlemoHcTpamus

BHJICOPOJIMKOB .

Jlabopamopmvie u npakmuueckue pabomul
Hccnenoarensckas padora «llo marepuanam dopyma «l'eHernueckue pecypcsl

Poccuny (Bb1OpaTh J1H000M JTOKJIA]l U MOJATOTOBUTH IO HEMY COOOIIIEHUE).

' Cm. mpusioxenue.
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2. OcHoebl 2enemuku u cejiekyuu (8 u)

HacnenctBeHHOCTh 1 M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3MeHYrBOCTh MyTaIlMOHHAS U MOJIU(DHUKAIIMOHHASI.

I'eH — MarepuanpHBIi HOCHUTENbL HACIEACTBEHHOCTH W W3MEHYMBOCTH.
HyknennoBbie kucinotel. JIokanm3anuss TeHETUUECKOrO MaTepualia B Kierke. Jlenenue
kierok. Perumkanus JIHK. OcHoBHas 1orMa MOJICKYISIpHOM OHOJI0THH. TpaHCKPUITITHSI.
Tpancmsinusa. Myranuu.

3aKOH rOMOJIOTHYECKHX PAJIOB B HacieacTBeHHOW n3MeHunBoctu H.M. BaBuiosa

B 1920 1 2020 1. JIleMoHCTpaLus BUAECOPOJIUKOB! .

Jlabopamopuvie u npakmuyeckue pabomaol
[IpakTnueckas padora «MonudukanroHHas K3MEHYMBOCTb B IPUPoOae» (coOpaTh
U CPaBHUTH JIUCThS, LIBETKU C OJTHOTO PACTEHUS U/ UM C PA3HBIX).

Hccnenosarensckas padora «['MO — 3To MmyTanuu Ui MoauduKaum

3. Huosrcenepusa 6 ouonozuu pacmenuii (15 u)

KilerouHasi U reHHast UHKEHEPUsl PAaCTEHUN JIJISl pa3BUTHUS CEJICKIUH.

IIprpoaHO-TpaHCTEHHBIE PACTEHUS.

Pacrenus-6uodabdbpukmu.

buotexHonornueckre MeToabl B CEJIEKIINU PACTCHUM.

I'eHeTnueckoe penakTUpPOBAaHUE KYJIbTYPHBIX pacTeHUuH. YeM reHerudeckoe
pEAAKTUPOBAHKE OTIUYAETCS OT TEHETUYECKOU MOoIU(pUKAIUH.

ITorck HOBBIX T€HOB-MUILICHEN: CylllecTBYIOIME MeToauKH. [IpoBenenue in silico
aHaJm3a.

I'eHHass WHXKEHEpUsT 3E€PHOBBIX KYJIbTYp. ['€HHas WHXKEHEpUs XJIOIMYaTHHUKA.
I'enHas mHxeHepus Tomara. ['eHHas uHKeHepus cou. ['eHHas MHXKEHepus IJI0I0BBIX

KyJIbTyp. ['eHHas nrkenepus kapropens. JleMoHCTpaIst BUICOPOIHKOB2,

Jlabopamopuvie u npakmuueckue pabomul
[IpakTuyeckas padora «IIpoBenenue in silico anamuza Jijisi TIOMCKA HOBBIX T'€HOB-

MUIIEHEHN I peAaKTUPOBAHUS KYJILTYPHOT'O pacTeHUs (Ha BHIOOD)».

4. Huorcenepusn 6 ouonozuu Hcugomuuix (5 u)
CoBpeMeHHBIE METOJbl B JKMBOTHOBOJCTBE: TpaHCIUIAHTALMS SMOPHOHOB,

XUMCPHBIC JKUBOTHBIC, KIIOHUPOBAHHC.

' Cm. mpunoxenue.
2 CM. IpUIIOKEHHE.
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I'ennas HHXXCHCPUA B )KUBOTHOBOJICTBC.

Jlabopamopuvie u npakmuueckue pabomul

[IpakTuueckas padora «IIpoBenenue in silico ananu3a Jijisi MOMCKA HOBBIX T'€HOB-
MUIIIEHEHN I PeAaKTUPOBAHUSI )KUBOTHOTOY (Ha BHIOOD).

HccnenoBarenbckas pabota «['eHHas WHXKEHEPHUS JKUBOTHBIX: apTryMEHTHI

32 U IPOTUBY.
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TEMATHUYECKOE IINTAHUPOBAHHUE

Temwvr 3anamuti

Konuuecmeo

yacoe

OcHosHoe cooeparcarue

Monyiab « ArpoTexHOJIOruM HACTOsIIIero u oOyayuero». 10 kiace

1. buorexHonorus Kak HayKa

4

HcTtopusi BOSHUKHOBEHUSI HAYKH,
OCHOBHBIE pa3/ieJibl, CBSI3b
OMOTEXHOJIOTHUHU C APYTUMHU HAyKaMH
(buonorueit, 00TaHUKOM, 300JIOTHEH,
MHKPOOHOJIOTHEH, OUOXUMUEH,
dbusnoIoruen, reHeTUKOMH,
MEIULUHON) U OTpACISIMU
MIPOMBIIIUIEHHOCTH (MHILEBAst, JIErkas),
CEJIbCKOT O XO35IUCTBA
(>KMBOTHOBOJICTBO, pPACTEHUEBOICTBO)
Y 3IpaBOOXPAHEHUEM, U3BECTHbBIEC
By3bl 1 HUU, cBA3aHHBIE

¢ OMOTEXHOJIOTHUEH:

®UILI buorexnomorun PAH,

®I'bHY BHUUCE,

®I'BHY ®UI] BUP,

®I'BHY BHUNCXM,

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBath conepxaHue TEPMUHOB U
MOHATUH: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOIOTUH.

OnuceIBaTh MPOIECC BHITIOTHEHUS
MCCJICIOBAaHUN U POTHO3UPOBATH
PE3yIBTATHI YKCIIEPUMEHTOB.
XapaKkTepru30BaTh OCHOBHBIC HAYTHBIC
IIKOJIBI B 00J1aCTH OMOTEXHOJIOTUH.
Paznuuats pa3aensl OMOTEXHOIOTHT
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOIOTHHU

C Pa3IMYHBIMH OTPACIISIMU HAYKH H
MIPOMBITIIEHHOCTH.

BBIABIIATE pazauduss MExXIy
pazzesniaMu OMOTEXHOJIOTHH.
dopMyaupoBaTh U OOBICHATH

[IPUHIUII Pa3BUTUS HAYKU
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Temwur 3anamuti

2. O01me moHATHS

OMOTEXHOJIOTUH

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

®I'BHY Ulul" CO PAH,

OI'AOY BO MOTH,

®dI'bOY BOMI'Y,

dI'bOY BO CIIolY,

®I'AOY BOHI'YY,

®I'bOY BO PTAY-MCXA uMeHu
K.A. Tumupsizena.

CoBpeMEHHbBIC HAIIPABJICHUS Pa3BUTHS
arpoOMOTEeXHOJIOTHI. MeToIbl

OMOTEXHOJIOTUH B HAYKE U MPAKTUKE

[TonsiTue 6MOTEXHONOrUU. 3a4eEM
YeJI0BEKY OMOTEXHOJIOTUH, B UEM HX
IPEUMYILIECTBO NEPEN XUMUUECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUU: TIPOMBIIIIJICHHBIC
MUKPOOPraHU3MBbI, KJIETKU U TKaHU
pacTeHUH, )KUBOTHBIX.

[TpakTuueckas pabora «IIpumepsr

Buowl oesmenvrnocmu obyuarowuxcs

OMOTEXHOJIOTUH.

BrImmotHeHHE TTpeIITOKEHHBIX
HcCcae0BaTENbCKUX padoT:
«Co3manne OMOTOTHYCCKN aKTHBHBIX
100aBOK U BUTAMUHOBY, «BbiBeneHue
HOBBIX COPTOB PACTEHUI, TOPOJT
KUBOTHBIX C 33JJaHHBIMU
cBoiicTBaMuy, «Co3/lanue OakTepui,
CIIOCOOHBIX MepepadaThiBaTh HEPTH U
YCTPaHATH MMOCIICACTBHS €€ Pa3INBOB:
TUTFOCHI 1 MUHYCBIY.

Dkckypeust «broTexHOIOTHS: HayKa
KW3Hb» B BYy3 wuii H1U

PackpbiBaTh coepxaHue TEPMUHOB U
IIOHSITHH: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKU U TKaHU PaCTEHUH, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh MPoIIECC
OMOTEXHOJIOTUYECKOT0 TPOU3BOICTBA.
XapakTepu30oBaTh pa3aTuyHbIC

00BEKTHI OMOTEXHOJIOTHH.
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Temwur 3anamuti

3. OcobeHHoCTH

an06I/IOTeXHOJIOFI/II/I

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

IMPUMCHCHUA OMOJIOrHYECKHX

00BEKTOB B TBOEH KU3HN

Lenu 1 3amaun arpoOMOTEXHOIOTHH.
OCHOBHBIE O0OBEKTEHI
arpoOUOTEXHOJIOTHH.

buorexnosnornueckue moaxoabl

Buowl oesmenvrnocmu obyuarowuxcs

Paznuuate mpoOMBITILICHHBIE
MHUKPOOPTaHU3MBI, KJIETKH U TKaHU
pacTeHMH, )KUBOTHBIX KaK
OMOTEXHOIOTUYECKUE OOBEKTHI.
CpaBHUBATh MEX]1y COOOI MPOIIECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTUH.

BoisaBisate Haubosnee 3¢ HeKTUBHBIE
O00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOEHHOCTH
CTpOCHUS U (YHKIIHH Pa3THIHBIX
OMOJIOTMYECKUX 0OBEKTOB.
dopMynmMpoBaTh U OOBICHATH
OPUHIIUT padOThI
OMOTEXHOJIOTUYECKOTr0 TPOU3BOICTBA
BBIOPAHHOM T'PYIINbI BEIIECTB/
MaTepHaioB

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATUN: COXPAaHEHUE PACTCHUH U
KUBOTHBIX, BUbI KOJUICKITUI

TCHETUYECKOr0 pa3Hoo0pasusl.
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Temwur 3anamuti

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

JUTSL HAZIEKHOTO COXPAHEHHUS
KOJUIEKIINI TeHETUYECKUX PECYPCOB
pacTEHUM U )KUBOTHBIX. [IoHATHS

0 MOJICBBIX, In Vitro u
KpuoKoJIIeKuusix. PocT u pazsutue
KUBOTO OOBEKTA B 3aMKHYTOM
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBHSIX: KaK 3TO BO3MOXKHO.
OCHOBHBIE TTOMEUIEHUS

JUTSL TIOJTHOLUEHHOM paboThl
nabopaTtopuu OMOTEXHOJIOTHHI
(JtamuHapHasi KOMHaTa, CBETOBas,
aBTOKJIaBHAsl KOMHAThI, TOMEIIICHUE
JUTSL IPUTOTOBJIECHUS TUTATEIbHBIX
cpeln, MoeuHas ): X pyHKIIMOHAT U
O0COOEHHOCTH.

OcHOBHBIE TPUOOPEI

JUTsL OpraHu3aliy J1abopaTopuu
OMOTEXHOIOTUH, UX (PYHKITUU U
BO3MO>KHOCTH (aBTOKJIAB,

CYX0KapOBOM HIKa(, TUCTUILISATOP,

Buowl oesmenvrnocmu obyuarowuxcs

OnuceiBaTh IMponeccC COXpPaHCHUA U

Pa3MHOKEHUS PACTEHUI

B KOHTPOJIMPYEMBIX YCIIOBHUSIX CPEJIBI.

Xapaktepu3oBath (aszbl pocTa U
pPa3BUTHS PACTEHUM B 3aMKHYTOM
CUCTEME.

Paznuuate npeumyiecTsa u
HEJIOCTaTKH Pa3JINYHbIX TUIIOB
KOJUIEKIMH.

CpaBHUMBATH dTarbl padOTHI

B J1JaOOpaTopuu OMOTEXHOJIOTHH.
BrisiBisaTe Hanbonee 3¢ hekTuBHbBIC
MPUEMBI JIsl COXpaHEHHUs 00pa3lioB
pacTeHHil ¥ >KUBOTHBIX.
XapakTepu30BaTh 0COOEHHOCTH
cTpoeHus U (YHKIIUH 00pas3IoB
pacTEeHUM.

dopMyaUpoBaTh U OOBICHATH

MIPUHLINN KPUOKOHCEPBALUH PACTEHUN



Temwur 3anamuti

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

pH-metp, Beckl, TamuHap-00KcC,
CTEpHIIN3aTOP HHCTPYMEHTOB,
CBETOBas YCTaHOBKA, KIIMMaTHIECKasI
Kamepa, Y O-nonusarop,
XOJIOAWIBHUKH JIJIs1 XPAaHEHUS
OUTATEIbHBIX CPEN U AP.).
HNHCTpyMEHTHI 17151 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTMH PACTEHUM
(mpenapoBasibHAsA UIJIA, CKAJIbIIENb,
MIUHIET, HOKHUIIBI). OCHOBBI TEXHUKH
0e3omacHOCTH Mpu padboTe

¢ npubdopamu. OCHOBHBIE MPUOOPHI
IUTs OpraHu3anuy 1aboparopun
OMOTEXHOJIOTUHU: ABTOKJIAB,
CyX0apoBoi 1Kad, AUCTUILIATOP,
pH-MeTp, Bechl, mamuHap-00KC,
CTEpHIIN3aTOP UHCTPYMEHTOB,
CBETOBAas YCTaHOBKA, KIIMMaTHIECKasl
Kamepa, Y @-moHU3aTop,
XOJOAMIBHUKY JIJIS1 XPaHESHUS

MUTATEIbHBIX CPE U JIP.

Buowl oesmenvrnocmu obyuarowuxcs
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Temwur 3anamuti

4. KynbTypa KJIETOK U TKaHEM

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

NHCTpyMEHTHI 17151 IPUMEHECHUS
METO/I0B OMOTEXHOJIOIMH PACTEHUA:
npenapoBajibHas UIJa, CKAJIbIIEIb,
MAHIET, HOKHUIIBI.

[IpakTuueckas pabora «KynbrypHoe
pacTeHue B KyJIbTypaJIbHOM COCYJIE:
OIUIIIA PACTEHHE B MPOOUPKEY.
HccnenoBarensckas padora «Poct
YEPEHKOB PACTEHUU B BOJE C Pa3HbIM
ypoBHeM pH»

MeTtonbl KyJIbTYpBI KJIIETOK U TKAHEH
B cenekunu. KamrycHas KynbTypa.
KynbTypa KIeTok u arperatoB KJIETOK.
Kynerypa nporonnacrtos. [Tonyuenune
COMATHYECKUX THOPUJIOB METOJIOM
CIMSIHUS U30JIMPOBAHHBIX
IPOTOIIACTOB.

Kiterounas cenexuus. Mcnonas3oBanne
TaIuIOUUHU B CEIECKIIUU.

[TpuMepbl TprUMEHEHHS KYIbTYP

KJIETOK Y TKAHEW B HAYYHBIX

Buowl oesmenvrnocmu obyuarowuxcs

PackpriBath comepkaHre TEpPMUHOB U
MOHATUI: KAJUTyC, IPOTOILIACT,
COMaTHUYECKHUI THOPH/I, TAIlJION/I,
IITAMM.

OnuceIBaTh MpoIIECC
KYJbTUBUPOBAHUSA KJIETOK U TKaHEH
pacTeHUM U )KMBOTHBIX.
XapakTepru30BaTh Pa3HbIC ITAIIbI
KYJIbTUBUPOBAHHUS KJIETOK U TKAaHEU
pPacTeHUH U )KUBOTHBIX.

BrisBnsate Haubonee 3¢ hekTUBHBIC
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Temwur 3anamuti

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

UCCJIEIOBAHUAX U B MPAKTUKE
pazmmunbix HUM: 3makoMcTBO

C JIUTEPATYPOU — HAYUHBIMU
MyOJUKAIUSIMH TI0 pa3HbIM O0BEKTaM
(MUKPOOBI, pacTeHHUs, )KUBOTHBIE).
XapakTepruCTHKA KJIETOK,
KYJIbTUBUPYEMBIX N VItro.
Mopdorenernueckue myTu pa3BUTHS
KJIETKH in Vitro.

N3BecTHBIE KOJUIEKITUU
OMOTEXHOJIOTUYECKUX O0OBEKTOB —

UX pOJib, 33J]a4H, COCTAB, IPUMEPHI
(in vitro KOINEKUUU PaCTEHUH,
KOJUIEKIIUH IITAMMOB
MHUKpOOprannu3MoB. CeMuHap

10 IPOYUTAHHOM JIUTEPATYPE,
JOKJIaIbl 00 yYarOIIUXCSI).
buorexnonorus npon3BoaACTBa
KYJBbTYpPbI KJIIETOK, TKAHEH 1 OpraHOB

pacTEeHUM.

Buowl oesmenvrnocmu obyuarowuxcs

METObI KYJIbTUBUPOBAHUS KJIETOK U
TKaHEW PaCTEHUM, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.
XapakTepu3oBaTb 0OCOOCHHOCTH
CTpoeHUs U (PYHKITUU KJIETOK U
TKAHEW pACTEHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMyIupOBaTh U OOBICHATH
NIPUHIMIT BBLDKUBAEMOCTH, POCTA U
Pa3BUTHS KYJIbTUBUPYEMBIX KJIECTOK U

TKaHEU
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Temwur 3anamuti

5. IluraTenpbHbIE CPEabI I

arpoOMOTEXHOIOTUI

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

[TpakTrueckas padora «IIporommacts
KJIETOK».

UccnenoBarensckas pabora
«CymiecTByIOIINE KOJIJIEKIIUU KIETOK
¥ ITaMMOB B Poccuu u ux posp

B Pa3BUTUU T'€HETUYECKUX
TEXHOJIOTUIN».

Hccnenosarensckas pabora

«I". 1. KaprieueHKO KaK T€HETHK-
AKCIEPUMEHTATOP U OMOTEXHOJIO
Maxkpo- 1 MUKPOIJIEMEHTHI,
HWCTOYHHUKH YIJIEBOJ0OB, BATAMUHBI,
YKEJIMPYIOLIKE areHThl. TUIbI
NUTATEIbHBIX CPEIl — KUJIKUE U
TBEpABIE.

[TutarenbHbIE CpEbI

JUTst OMOTEXHOJIOTUU PACTEHU.
Pa3zpaboTka HOBBIX TUTATEIILHBIX
cpeld, B TOM YKCJIE BKJIFOYAOIIUX
OMOCTUMYIISITOPBI U IPYTHE

perynsiTopsl pocta. MeToasl

Buowl oesmenvrnocmu obyuarowuxcs

PackpsiBaTh conep:kaHue TEPMUHOB U
MOHSATHI: TUTATENbHAS Cpea,
KOMIIOHEHTBI MUTATEIbHOM CPEIbI,
pH pactBopa.

OnuceIBaTh IPOLIECC PUTOTOBIIEHUS
NUTATEIbHBIX CPEl ISl PA3HBIX
00BEKTOB.

XapakTepu30BaTh MPOLIECC
MIPUTOTOBJICHUS TUTATEIbHBIX CPEL

B 3aBUCUMOCTH OT BBIOPaHHOTO

00BEKTA UCCIIEIOBAHMS.
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Temwur 3anamuti

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

ONTUMHU3AIUU MUTATENBHBIX CPEI.
OCHOBHBIE KOMIIOHEHThI MTUTATEIbHBIX
cpen (MaKpodJIEMEHTHI,
MUKPOIJIEMEHTbI, UICTOYHUKHU
YIJI€pOo1a, BATAMHUHBI, KEIUPYIOIIHE
areHThI, PEryJISTOPHI POCTA).

Yposens pH nurarensHOM cpensbl U
€ro BJIMSHUE HA Pa3BUTUE PACTECHUM.
Becsl, pH-meTp.

Jlaboparopnas pabora «IlutarenbHbie
Cpelbl U YCJIOBUS KYJIbTUBUPOBAHUS,
KYJIbTYpPbI PACTUTEIBHBIX KJIETOK U
TKaHEW.

[IpakTnueckas padbora
«IIpuroroBiaeHne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpO- U
MHUKPO3JIEMEHTOB MMUTATEIBHON CPEIbI
o nporcu Mypacure u Ckyray.
[IpakTnueckas padbora
«IIpuroroBiaeHue NUTaTEIbHBIX CPEL]

JUUIS BBEICHUS B KYJIBTYPY i1 VIITO»

Buowl oesmenvrnocmu obyuarowuxcs

Pa3nnuaTe TUIIBI NUTATENBHBIX CPENL

B 3aBUCUMOCTH OT 33Jla4u
KyJIbTUBUPOBAHMUSI.

CpaBHUBATh paCTBOPUMOCTD BEILIECTB
BO BpEMs IPUTOTOBJICHHUS
NUTATENbHBIX cpel. CpaBHUBATH TUIIBI
OUTATEIbHBIX CPENl B 3aBUCUMOCTH

OT X COCTaBa.

BrisBisaTs Hanbosnee BaKHbIE
KOMITOHEHTBI MUTATETBLHON Cpebl U
MIPOrHO3UPOBATh 3P(HEKT OT HEXBATKU
KaXJIOr0 U3 KOMIIOHEHTOB.
XapakTepu3oBaTh QYHKIINH
KOMIIOHEHTOB ITUTATEJIbHBIX CPEL.
dopmynupoBaTh U OOBACHATH
IPUHLHUI KyJIbTUBUPOBAHUS PACTEHUHN
Ha NUTATENbHBIX CpeAax pa3IuyHOro

cocCTaBa

30



Temwur 3anamuti

6. Perynstopsl pocta Kak
(dakTopsl ycrexa

OMOTEXHOJIOTUN PACTEHUI

Konuuecmeso
yacoe
4

OcHosHoe cooepaicanue

Poct u pazButue pacteHun.
OcranpHbIE TAIlbl OHTOIEHE3A.
OO6mre 3aKOHOMEPHOCTH POCTa
pacTeHuu.

OcHoBHBIE KJ1acchl (PUTOTOPMOHOB
(ayKCHHBI, IUTOKUHUHBI,
rud6epemabl, ABK, aTunexn u ap.)
U UX (QYHKIIMH Ha pa3HbIX dTarax
pa3BUTHUSL PACTCHUS.

N3BecTHBIE TEHETUUECKHUE
MEXaHU3MbI, KOHTPOJUPYIOLIHUE POCT
Y Pa3BUTHUE PACTECHUM.

OHJIOTEHHBIE U PK30TCHHBIC
PETYIATOPBI pOCTa PACTEHUMN

B IpoOUpKe.

Jlaboparopnas pabora
«DeHoTunMYecKas OLEeHKa pocTa

Y pa3BUTHS PaCTEHUN B 3aBUCUMOCTH
OT HaJM4Msi GUTOrOPMOHOB

B MMUTATEIILHOU Cpeie»

Buowl oesmenvrnocmu obyuarowuxcs

PackpbiBaTh conepxaHue TEPMUHOB U
MTOHATHUH: (DUTOTOPMOHBI, PETYJATOPHI
pOCTa paCTEHUU.

OnuceiBaTh IpoLECC POCTA U
pa3BUTHUS PACTEHUH.
XapakTepu30BaTh MPoIIecC pocTa

U Pa3BUTHUS PACTEHUM B 3aBUCUMOCTH
OT F'€HOTHUIIA U OKPYKAIOIIUX
YCIIOBUM.

Paznuuate GyHKIMU PETYyISITOPOB
pocra.

CpaBHUBATh PYHKIIMH PETYIISTOPOB
pocra.

BbIsBIISATE PYHKIIMU PETyasSTOPOB
pocTa 1o npeajaoKeHHbIM dhderTam.
XapakTepru30BaTh 0COOEHHOCTH
CTpoeHUS U (HYHKIIUH PA3THIHBIX
(bUTOrOpMOHOB.

dopMyaUpoBaTh U OOBICHATH
TIPUHITUTI BO3JICHCTBUS (PUTOrOPMOHOB

Ha POCT Y Pa3BUTHE PACTCHUM
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Temwur 3anamuti

7. BUOTEXHOJIOTHS PAaCTCHUM

Konuuecmeso
yacoe
10

OcHosHoe cooepaicanue

Bo3MoxxHOCTH TPUMEHEHUS

arpoOMOTEXHOJIOTUM B CEICKIINH,

CEMCHOBOACTBC U IIMTOMHHNKOBO/JCTBC.

bosne3Hn 1 *UMMYHUTET paCTEHUN:

ot H.W. BaBuioBa 10 COBpEMEHHOCTH.

VY cKkopeHHas U TpaauIMOHHAs
CEJICKLIHS: COKpAIlaeM CPOKHU
MOJIy4E€HUSI HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNIeKINH. [ ubpuan3zamnusi.
®opmbl oTO0pa. OCHOBHBIE
HaIpaBJICHUS CEICKINU: YIyqIICHUE
YPOKAaMHOCTH, YCTOMYUBOCTH

K OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

O3n0poBIEHNE PACTEHUI OT BUPYCOB

C IIOMOIIIBIO MCTOJ0B OMOTEXHOJIOTHH:

METO/bI KyJIbTYPbI allUKaIbHbIX
MEpPHUCTEM, TEPMOTEPAIINH,
XEMOTEPANUH, KPUOTEPATUU U
KOMIUIEKCHOM Tepanuu. [lonyyenune

03J0pPOBJICHHOT'O ITOCAA0YHOTO

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBare copepxanue TEpMUHOB U
MOHSITHH: CEJICKIUA, CEMEHOBOJICTBO,
ITATOMHUKOBOJICTBO,
MUKPOPa3MHOKEHUE PACTECHUM,
0310pPOBJICHUE PACTECHUM.

OnuceIBaTh mpoLece
MUKPOPA3MHOKEHUSI PACTECHUM,
CO37aHusl HOBOI'O UCXOJHOTO
MaTepuania Juis CeJIeKIuu, oToopa,
03JI0POBJICHUS] PACTEHUM U MOJTY4YCHUS
030POBJIEHHOT'O IOCAI0YHOT0
Marepuarna.

XapaxkTepu3oBaTh MpoLece
YCKOPEHHOU Y TPAAULIMOHHOU
CEJIEKIIMU, MUKPOPA3MHOXKEHHS,
O310POBJICHUS PACTECHUM.

Paznuuate MeToap! cenekuuu,
CIOCOOBI 03/TOPOBJICHUSI PACTEHHIA.
CpaBHMBATb METOIBI CEJIEKIIUH,
CIOCOOBI 03/TOPOBJICHUSI PACTEHHI.

BrisaBiars HanboJiee 1 HAaUMEHEE
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Konuuecmeso

yacoes

OcHosHoe cooepaicanue

MaTtepuana — KiIyoHen kaprodens u
Ca)KCHIICB TUIOJOBBIX KYJIBTYP.
KynpTuBHpOBaHUE paCTUTEIHLHOTO
Marepualia B KyJIbTYype in Vitro:
OCHOBHBIE TIPUHIIUTIBI K MOJCITU

KyJnbTHUBUpOBaHUs. Kammycorenes,

CYCIIEH3UOHHbIE KYJIbTYpPbl pACTEHUH.

Mukpopa3MHOKEHHUE PACTEHUM.
DKOHOMUYECKHH P heKT

OT BHEAPEHUS METOJOB
OMOTEXHOJIOTUH B PACTEHUEBOICTBO.
Kpuoxpanenue pacteHuii.
Kpuonporektopst.
[TocTkproreHnHas pereHepanus.
buonornueckue cpeacraa 3aliuThbl
pacTEHUIi: TPEUMyILECTBA

Y MEPCIIEKTUBBI TPUMEHEHUS.
Tepmoc u cocyn Jlproapa ¢ KUIKAM

a30TOM, KpUOIIPOOUPKHU.

Buowl oesmenvrnocmu obyuarowuxcs

s peKkTHBHBIE CITOCOOBI TTOTYIEHUS
HCXOJIHOTO MaTepuaia

JUTSL CEJIEKIIUM; O37I0POBJICHUS
pacTeHuu.

XapakTepu3oBaTh 0OCOOCHHOCTH U
(YHKIIUH METOJIOB CEJICKIINH,
CIIOCO0O0B 03/IOPOBJICHUS PACTEHUM.
dopMyIUpOBaTh U OOBICHATH
MPUHIINAT TPATUIIMOHHON U
YCKOPEHHOM CENIEKIIUH, TPUHLIUI
paboThI TOTO UJIM UHOTO METO/1a

03JIOPOBJICHUS PACTCHUM

[IpakTnueckas padora «Pa3MHOXkeHUE

IIJIOAO0BBIX paCTeHI/Iﬁ YECPCHKOBAHUCM
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WUTOTO [0 MOJIYJIIO

Konuuecmeso

yacoes

34

OcHosHoe cooepaicanue

Y MUKPOPa3MHOKEHUEM — ITPUMED
MaJIMHBI (MM 3€MJISTHUKH, €KEBUKH,
CMOPOJIUHBI ).

[IpakTnueckas padbora «BBenenue
pacTEHUM B KYJAbTYPY in Vitro U
NOJIJIEP’)KAaHUE YUCTON KYJIbTYpPbI

OKCIIJIAHTOB».

[IpakTuueckas pabora «Pa3MHOXKeHHE

KapTodess B mpoOUpKe».
Hccnenosarensckas pabora «Kax
MOJIy4arOT MOTOMCTBO BEr€TaTUBHO
pa3MHOKAEMbIX KYJIbTYp €CIIU

HE CEMEHaMU 7»
Hccnenosarensckas pabora
«BpIpaluBaHue pacTeHUM

B ITPOOUPKEY.

Hccnenoarensckas padora «Kax
00Kbs1 KOPOBKA YpOsKail criacana —
0 COBPEMEHHBIX CIIoco0ax

OMOJIOTMYECKOM 3aIlUThl PACTEHUI

Buowl oesmenvrnocmu obyuarowuxcs

34



Temwur 3anamuti

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

Monyab «CoBpeMeHHbIe OMOTEXHOJIOruM B cejiekiun». 11 kiaace (34 4)

1. I'enernueckue pecypcesl

Poccum

6

Crpareruu COXpaHeHHUsI FT€HETUYECKUX
pecypcoB. CoxpaHEHHUE pACTEHUI

in situ U ex Situ.

buopecypcubie komtekunn Poccun.
Komnnekuus reHeTH4ecKuX pecypcoB
pactennit BUP. I'epbapuit BUH.
Komnnekuusi reHeTHYeCKuX pecypcoB
»>kxuBotHeIx BHUUMI PK. Komteknun
kietok u mrammMoB BHUNCXM.
UccnenoBarenbckas pabora

«ITo matepuanam popyma

«I'enernueckue pecypesl Poccnm»

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBarh copepxKaHue TEPMUHOB
U TIOHATUN: COXpPaHEHUE PACTCHUN
in situ v ex situ.

OnuceiBaTh MponeCC COXPAHCHUA

PacTEHUH B YCIIOBUSX in Situ U ex sifu.

XapakTepu30oBaTh CIIOCOOBI
COXPAHEHUS PACTEHUM B YCIOBUIX
in situ U ex situ.

Paznuuate crocoObl COXpaHeHHUs

pacTeHUM B YCJIOBUSIX in Situ U ex Sifu.

CpaBHMBATh OCOOCHHOCTH
COXPaHEHHS PACTEHUN B YCIOBUSIX

in situ v ex situ.

BrisiBiste Hanbomnee 3pPpexTUBHBIN
puEM U1 COXPaHEHUST KOHKPETHOTO
oOpasiia pacTeHUH.
XapakTepu3oBaTh 0COOEHHOCTH U

GyHKINH.
dopmynMpoBaTh U OOBACHATH
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2. OCHOBBI T€HETUKH U

CCJICKII N

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

HacnencTBeHHOCTh M U3BMEHUMBOCTD —
OCHOBHBIEC CBOMCTBA YKHUBBIX
opranu3MoB. VI3MeHUNBOCTH
MyTalMOHHAsA U MOAU(UKAITMOHHAS.
['en — marepuanbHbBI HOCUTEIIb
HACJICACTBEHHOCTH U UBMEHUYHUBOCTH.
HyknenHoBbI€ KMCITTOTHI.
Jlokanu3anus reHeTHYECKOro
MaTepualia B KJIETKe. [leneHne KIEeTOK.
Permukamus JIHK. OcHoBHas gorma
MOJICKYJISIPHOM OWOJIOTHH.
Tpanckpunums. Tpanciasuus.
Myranuu.

3aKOH TOMOJIOTHYECKUX PSII0B

B HACJIEICTBEHHOM M3MEHUYNBOCTH
H.N. BaBunosa B 1920 u 2020 rr.
[IpakTraeckas pabota
«MoudukarmoHHas U3MEHYUBOCTh

B IIpHpoie» (coOpaTh U CPAaBHUTH

Buowl oesmenvrnocmu obyuarowuxcs

NPUHLINI N Sifu U ex Situ COXpPaHEHUS
TEHETUYECKUX PECYPCOB PACTEHUI
PackpeiBats coaepxaHne TEPMUHOB
Y TIOHSITUN: HACIEACTBEHHOCTb,
W3MEHYUBOCTb, reH, J[HK, PHK,
0€JoK, 3aKOH TOMOJIOTHYECKUX PSIO0B
B HACJIECTBEHHON N3MEHYMBOCTH.
OnuceIBaTh TPOSABIECHUS
MOJU(DUKAIIMOHHOW U MyTallTMOHHOU
n3MeHuuBocTH, ctpoenue JJHK u
PHK, 6emnkos.

XapakTepu3oBaTh CTPOCHUE U
(GYHKIIUYA HYKJICMHOBBIX KHCTIOT,
OCJKOB.

Paznuuarh TUITBI N3MEHYUBOCTH.
CpaBHMBaTh MYTALIMOHHYIO U
MOJIU(PUKALUOHHYIO U3MEHYHUBOCTb.
BoIsBissTh MOM(UKAIIN U MYTaIUH.
XapakTepu3oBaTh OCOOEHHOCTH U
¢byaxuuu JHK, PHK, 6enkos.

dopMyIUpOBaTh U OOBSACHATH
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3. Nnxenepus

B OMOJIOTMH pacTeHUI

Konuuecmeso

yacoes

15

OcHosHoe cooepaicanue

JIUCTHSI, IIBETKHU C OJTHOT'O PACTEHUS
W/WJU C Pa3HbIX).
UccnenoBarensckas padora «I'MO —
ATO MYTalMK WX MOAUPUKAIIUH 7Y
Kinerounas u reHHast MHXKEHEpUs
pacTeHUM JJIs1 Pa3BUTHS CEJICKIIHM.
[IpupoTHO-TpaHCTEHHBIE PACTEHUS.
Pacrenus-6uodadbpuku.
buorexnonornueckre MeTobl

B CEJICKLIUU PACTECHUM.
['eneTnueckoe pelakTUpOBaHUE
KYJBTYPHBIX pacTeHHU. Uem
TEHETUYECKOE PEIaKTUPOBAHUE
OTJINYAETCS OT FEHETUYECKOU
MOAU(DUKAIIUH.

ITorck HOBBIX T€HOB-MUILICHEM:
CYILIECTBYIOIIME METOIUKH.
IIpoBenenue in silico ananusa.
['eHHas uHXeHEpUs: 36PHOBBIX
KyJIbTYp. ' eHHas nHxxeHepus

XJIom4yaTHUKa. I'eHHas HHKCHCPUA

Buowl oesmenvrnocmu obyuarowuxcs

MIPUHIIMIT ICUCTBUS 3aKOHA
TOMOJIOTUYECKHUX PSIOB

B HACJIE€ACTBEHHON U3MEHUYNBOCTH

PackpeiBath cogepxanne TEpMUHOB U
TIOHATHM: KJICTOYHAS M TeHHAs
WH)XCHEPHSI pACTCHUM, FTEHETUYECKOE
penaktupoBanue, ' MO, in silico
aHaJIn3.

OnuceIBaTh MPOIIECC KICTOYHOMN U
T€HHOW UHXECHEPUU PACTEHHU,
MIPUHITUIIBI TEHETUYECKOTO
penaktupoBanus, coznanue 'MO,
aTamnsl in silico aHann3a.
XapakTepru30BaTh COBPEMEHHBIC
JIOCTHXKEHUS TeHHOM U KJIETOYHOM
WH)XCHEPUHU PA3HBIX BUJOB PACTCHUMN,
MpOBEJICHUE in silico aHanu3a.
Paznuuarh T€HHYIO U KJIETOYHYIO
WHXCHEPHIO.

CpaBHUBATbh OMOTEXHOJIOTHYECKUE
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4. Nnxenepust

B OMOJIOTMH KMBOTHBIX

Konuuecmeso

yacoes

OcHosHoe cooepaicanue

ToMarta. ['eHHast MHXEHEPUS COH.
['ennast uH>XeHEpys TII0I0BBIX
KyJIbTyp. [ €eHHast uHxeHepus
KapTodes.

[TpakTuueckas padota «IIpoBeneHue
in silico aHanu3a i1 TOMCKa HOBBIX
T€HOB-MUIIICHEW JJ1s1 peAaKTUPOBAHUS

KyJIbTYPHOTO pacTeHus (Ha BEIOOD)»

CoBpeMEHHbBIE METOIbI

B )KUBOTHOBOJICTBE: TPaHCILIAHTAIIUS
SMOPHOHOB, XUMEPHBIC )KUBOTHBIE,
KJIOHUPOBAHUE.

I'enHast uH>XeHepus

B )KUBOTHOBO/ICTBE.

[IpakTuueckas padora «IIpoBenenue
in silico aHanu3a U1 TIOMCKa HOBBIX
F€HOB-MHUIIECHEH JIJIA peIaKTUPOBAHUS

YKUBOTHOTO» (Ha BBIOOD).

Buowl oesmenvrnocmu obyuarowuxcs

METO/bI B CEJIEKIIUN PACTCHUU.
BoIsSBiATE paznuuus Mexay
F€HETUYECKUM PEJaKTUPOBAHUEM U
T€HETUYECKOU MoTu(uKaIuen.
XapakTepu3oBaTh OCOOCHHOCTH U
byHKIUY.

dopMyIUpOBaTh U OOBICHATH
NPUHIMIT KJIETOYHOW U T€HHOMN
WHXCHEPUHU, TECHETUYECKOT O
PENAKTUPOBAHUS U TEHETUYECKON
MoauduKau

PackpriBath comepkaHre TCpPMUHOB U
MMOHSTHH.

OnuceIBaTh TPaHCIIAHTAIUIO
SMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHUE.

XapakTepru3oBaTh TPAHCILUIAHTAIIAIO
SMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHUE.

Paznnyath TpaHCIIaHTaUIO

SMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
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Temwur 3anamuti

WUTOTO I10 MOJIYJIIO
OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

Konuuecmeso

yacoes

34
68

OcHosHoe cooepaicanue

Hccnenosarensckas pabora «I'eHHas
WHYKEHEPHS )KHBOTHBIX: apT'yMEHTHI

3a U IIPOTUB»

Buowl oesmenvrnocmu obyuarowuxcs

KJIOHUPOBAHHUE.
CpaBHUBATH TPaHCIIJIAHTAITUIO
SMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIIOHUPOBAHHE.

XapakTepu3oBaTh 0COOEHHOCTH U
GyHKITUY.

dopMyIHpPOBaTh U OOBICHATH
MIPUHITUI TEHHOW WHXEHEPUH,
TeHETHYECKOT0 PeAaKTUPOBAHUS U

Tr€HEeTUYECKOU Moiu(uKaIuu
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MNPUJIIOKEHHUE. ®UJIBMbI U 3AITMCHU TEJEBU3UOHHBIX ITPOT'PAMM

Monyiab «ArpoTexHoJIOr il HACTOsILIero u oOyayuero». 10 kiace

Tema 1. Buomexnonoz2usa Kaxk Hayka

Joxymentanbubiii puinbm Ceprest bpunesa «Hosbiii cBet. Hukonaii BaBuinosy. —
URL: https://smotrim.ru/video/2618068

Joxymentanbubli puinbM «CemeHa, KOTopble cnacyT udenoBedecTBo». — URL:

https://smotrim.ru/brand/69345?utm_source=search&utm campaign=autocomplete

Monyasb «CoBpeMeHHbIE OMOTEXHOJIOTHH B cejiekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTaIbHBIA QriibM «30510TOM 3eneHsblid 3anacy». 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHoebl 2eHemuKu u celeKyuu

dunpMbl U3 1UKIa «Matpuna Hayku». Science and plants. Hayka u pactenus.
3eprobobossie. — URL: https:// www.youtube.com/watch?v=nC{9dl1Fpa8

Tema 3. Huorcenepus 6 ouonocuu pacmeHuil

Ounbmbl U3 1uKIa «Matpuia Hayku». Science and plants. Hayka u pactenus.

['enernueckoe pegakrupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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