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(arpoOMOTEXHOIOTHYECKUI TpodMiIb) I CpeaHero oO0mero ooOpa3oBaHus (majgee — Mporpamma)
pa3paboTaHa B COOTBETCTBHU C TpeOoBaHMsIMH DenepaibHOr0 TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO
craHgapra cpeaHero oomero ooOpaszoBanus (PI'OC COQO), opueHTHpoBaHa Ha oOecreYeHUe
UH/IMBUAYAIBHBIX TOTPEOHOCTEH O0OydJalomMxcss M HampaBlieHa Ha JOCTH)KEHHE IUIAHHUPYEMBIX
pe3yJbTaTOB OCBOCHHUS IMPOrPAMMBI CPEAHET0 OOIIEro OO0pa3oBaHUSA C YYETOM BBIOOpa yYaCTHHKAMU
00pa30oBaTeNbHBIX OTHOIIEHUH KypCOB BHEYPOUHOU AESATEIBLHOCTH. DTO MO3BOJIIET O0ECTIEUUTh €AUHCTBO
obs3arenpHbIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPaHCTBE MIKOJIBLHOTO 00pa30BaHUs: HE TOJIbKO HA
YPOKE, HO U 32 €0 NPEeIIaMu.

Hactoammii kypc mnpenHasHadeH i YrJyOJE€HHOTO M3yueHUsi OHOJIOTMYECKUX SIBICHUH U
3aKOHOMEPHOCTEH, pacIIMpeHusi 0a30BBIX 3HAHUM, Pa3BUTHS IMPAKTHYECKMX YMEHUH M HaBBIKOB B
COBpPEMEHHOM OMOJIOTHH.

AKTYaJbHOCTH peajin3aluuy NporpaMmbl

[Tporpammoii mpexycMOTpeHO (OPMHPOBAHKWE COBPEMEHHOI'O TEOPETHYECKOTO YPOBHS 3HAHUH, a
TaKk)Ke MPAKTUYECKOro OmbiTa paboThl ¢ JabopaTOpHBIM OOOpYHOBaHUEM, OBJAJEHUE IpUEMaMHU
UCCIIEIOBATEIIbCKOW  ACATENbHOCTH.  MeTombl  OpraHM3aluu  O0pa3oBaTeIbHOM M HAay4dHO-
HCCJIEIOBATENLCKOM IS TENbHOCTH MpeaycMaTpuBaoT (OpMUPOBaHHE y 00yJarOIIUXCsl HECTAaHAAPTHOTO
TBOPYECKOTO MBIIIICHHUS, CBOOOIBI CAMOBBIPAKEHHS U MHIUBUAYAIILHOCTH CY)KICHHIA.

Jns  nmomHoro  yuera  moTpeOHocTel — OOydarommxcs B [pPOrpaMMe  HCHOJb3yeTcs
T GepeHIIMPOBAHHBIA MOIX0A, YTO CTUMYJIHpPYET OOydaromerocs K YBEJIWYCHHIO IMOTPEOHOCTH B
WHAUBUAYAIbHON, WHTEIJICKTyaJbHOM U TO3HABAaTEIbHOW JEATEIBHOCTH M PAa3BUTHIO HAy4HO-
UCCIIEIOBATEeIIbCKMX  HaBBIKOB. [Iporpamma craHer BOCTpeOOBaHHOH B TEpBYIO  OYepenb
oOy4aronumucs, KOTOpblE  HUMEIOT  CTOWKHIA MHTEPEC U COOTBETCTBYIOLIYI0 MOTHBAIUIO K
U3YyYEHHIO MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA, ECTECTBEHHBIX HAYK U TEXHOJIOTHH.

B nactosmiee BpeMs Ouojorudyeckoe oOpa3zoBaHHE JOKHO OOECHEYUTh BBIMTYCKHUKAM BBICOKYIO
OHMOJIOTUYECKYIO, SKOJIOTUYECKYIO ¥ IPUPOIOOXPAHUTEIBHYIO TPAMOTHOCTb.

3HaHus B OOJIaCTH OCHOBHBIX OMOJIOTMYECKHUX 3aKOHOB, TeOopud u wuaed GopMupyOT
HPaBCTBEHHBIE HOPMBI ¥ TPUHIMIIBI OTHOMICHUS K OKMBOW mpupoae. B KadecTBe II€HHOCTHBIX
OpPUEHTHUPOB OMOJIOTMYECKOr0 OO0pa30BaHMs BBICTYHNAIOT OOBEKTBbI, M3ydyaeMble B Kypce OMOJIOTHH, K
KOTOPBIM y ydammxcsi (opMupyercs IIEHHOCTHOE OTHOIIeHHe. lIpu 3TOM Beaymlyro pojb HIparoT
MO3HABATENIbHBIE [[EHHOCTH, TaK KakK JIaHHBIM y4yeOHBIA MpeAMeT BXOIWT B TPYIIY MPEeIMETOB
MI03HABATENLHOTO IUKJA, TJaBHAs IIeNTb KOTOPBIX 3aKJIOYACTCS B HM3YYCHHH COBPEMEHHBIX CIOCOOOB
peleHus rio0anbHbIX MpobieM coBpeMeHHocTH. [Iporpamma mpecienyer He TOJIbKO 0O0pa3oBaTeNbHBIE,
HO W BOCTHTATENbHBIE IIENIM, TOCKOJIbKY OHAa CIHOCOOCTBYET (OPMHPOBAHHMIO OJKOJOTHMUYECKOTO U
OMOTEXHOJIOTMYHOI'O MBIIIJICHHS Y MOJIPACTAIOIIET0 TOKOIECHUS.

DopMbI NIPOBEACHHUS 3aHATHI

Peanu3zanus nporpaMMsl npearnosaraeT Ucroyib3oBaHue GpopM paboThl, KOTOpbIE IPEAYyCMaTPUBAIOT
AKTUBHOCTh M CaMOCTOSITENIbHOCTh OOYYaIOLINXCS, COUYETaHWE MHIMBUAYAILHOW M TPYNIIOBOH paloTHI,
NPOEKTHYI0 M HCCIIEOBATENILCKYIO JESATeNbHOCTh. TakuM 00pa3oM, BOBJICYEHHOCTh OOYYarOLIUXCS B
JAHHYIO JIESTEFHOCTh TO3BOJIUT OOECIIEYHTh MX CaMOOIIPENEIEHUE, PACHIMPUTHh 30HBI TIOUCKA CBOWX
UHTEPECOB B DPa3IMYHBIX c(epax eCTeCTBEHHO-HAYYHBIX 3HAHHUM, MEPEOCMBICIUTh CBOU CBS3H C
OKpYKalOIIMMH, CBOE MECTO Cpenu JApPYrux Jojei. B merom peanmsanus mporpaMMbl BHOCHT BKJIAJ
B HPABCTBEHHOE U COLMAIbHOE (HOPMUPOBAHHUE TUYHOCTH.

[Tporpamma mMoxeT ObITH peasin3oBaHa B padote ¢ ooyyatonumucs 10 u 11 knaccos.

[Tporpamma kypca paccuuTaHa Ha 68 yacoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI Takue (OPMbI
paboThl, Kak Oecembl, TUCKYCCHH, MacTep-KIacChl, SKCKYPCHHW Ha IPOW3BOJICTBO, aHAIN3 KEWCOB,
BCTPEUM C MPEICTaBUTEISIMH pa3HbIX Hpodeccuid, npodeccuoHaibHble MPoObl, KOMMYHHKAaTUBHbBIE U
JIeTTOBBIE UTPBI, KOHCYJIBTAIIUH TTearora U ICHX0JI0ra.

[Iporpamma MokeT OBbITH peanM30BaHa B TEUYCHHWE [BYX JIeT, 3aHATUSA mMpoBoasTcs 1 pa3 B



HEACIIO IJI KJIACCOB OMOJIOTMUECKOI0 U OMOTECXHOJIOTHYCCKOTO HaHpaBHCHHﬁ.

B3aumocss3sb ¢ peaepaabHoil padoueii nporpaMMoi BOCIMTAHUSA

[TporpaMmMa >71€KTUBHOIO Kypca pa3paboTaHa ¢ y4yeTOM peKOMEHJauui ¢enepanbHOl pabodeit
pOTpaMMbl BOCITUTAHHUS, YYUTHIBACT IICUXOJIOTO-TIEJArOTHYeCKue OCOOCHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuil. OTO MO3BOJSET HA NMPAKTHKE COEAMHUTh OOYYAlOIIyI0 M BOCIUTATEIbHYIO NESATEIbHOCTD
1eJarora, OPUEHTUPOBATh €€ HE TOJbKO HA MHTEIUIEKTyaJlbHOE, HO M Ha HPABCTBEHHOE, COLIMAJIbHOE
pa3BUTHE peOCHKA.

DTO IPOSIBIISIETCS B!

BOCIIUTAHUM OCO3HAHHOW 3KOJOIMYECKH MPAaBUJIBHOM MOTHBALMM B IOBEJACHUU U JIEATEIBHOCTH
yepe3 (pOpMHPOBAHUE CHUCTEMbI YOEXKIEHHH, OCHOBAHHBIX Ha KOHKPETHBIX 3HAHUSX;

CTaHOBJIEHUU JIMYHOCTH  OOYdYarOIIMXCA  KaK  LEJOCTHOM,  HaxOJsIIEeiCs B TapMOHHUM C
OKPY’KaIOIIMM MHPOM, CIIOCOOHOHN K PEHICHUIO SKOJIOTMYECKUX MPooIeMm;

IPUOPUTETE JIMYHOCTHBIX PE3YJIbTAaTOB pEaIM3allUU IMPOrpaMMbl BHEYPOUHOW JEATENIbHOCTH,
HAIIAIINX CBOE OTPAKEHHE U KOHKPETH3ALHUIO B (heiepaaIbHON pabodel mporpaMMbl BOCTIUTAHHUS.

Oco6enHocTu padoThI earora mno NporpamMmme

3ajgaua mnegarora COCTOMT B TOM, YTOOBI COIIPOBOXKIATh Ipolecc NpopecCuoHaIbHONH OpUEeHTAlUN
oOyyaroluxcsi, packpbiBas MOTEHIMal OOYy4YalolIMXCsl 4Yepe3 BOBJICYEHHE B MHOI000pa3HYIO
NesITeIbHOCTb, OPIaHU30BAHHYIO B pa3HbIX (popmax.

IIpu sTOM pe3ynpTaTOM pPabOTHI Mejxarora B MEPBYIO OYEpeAb SBISETCS JIMYHOCTHOE pa3BUTHE
peGeHka. JIMYHOCTHBIX pe3yJabTaTOB MENAaror MOXET JOCTUYb, YBJIEKas peOEHKa COBMECTHOH U
UHTEPECHOM KM OOOMM JESTENIbHOCTBbIO, YCTaHaBJIMBasi BO BpEMsl 3aHATHH J0OpOXesiaTenbHYIO,
HOJIEP’KUBAIOLTYI0 aTMOC(eEpy, Hachlllast 3aHATHS LIEHHOCTHBIM cojiepakanueM. Kpome toro, mporpamma
npeaycMaTpuBaeT OPraHU3aUI0 YKCKYPCHIA, TPOCMOTp GriIbMOB U 3anuceld TB-mporpamm.

[Ipy wm3yyeHun oOOy4aAIOIIMMHUCS MPOrpaMMbl IEJAaror OCHOBBIBAETCS HA  HECKOJIbKHUX
OCHOBOITOJIATAIOLINX MPUHIIAIIAX 00yUeHHUS:

—  TPUHIMI UHTETPATHBHOTO MOJAXOJa K OOY4YEeHHI0. DTOT MPHUHIMII UMEET MEPBOCTENEHHOE
3HAUEHWE, TaK KaK YCBOCHUE TIOJNyYaeMBbIX 3HAHHA 110 OMOTEXHOJOTHH TPEIIOoJiaraeT TECHYIO
B3aMMOCBSI3b Pa3HBIX ypoBHEH. [lepBbIii ypoBeHb — MEXIPEAMETHBIN — MpeArnojaraeT B3anMOCBS3b
OMOJIOTHH C KypCOM IO XUMHH. BTOpOii YpOBEHb — MPEMETHBIN — 00YCIIOBJICH B3aUMOTIPOHUKHOBEHUEM
pa3HbIX OMONOTHMYECKUX KypcoB (OOTaHWKH, 300J0THH, (U3HOJIOTHH U JPYrux) B Mpolecce
CTAaHOBJICHUS W W3Y4YCHHS OMOTEXHOJOrHMH. Kpome TOro, JOTMKa OCBOSHHS MarepHalia IpOTrpamMMbI
npeJrnonaraeT IBUXKEHHE OT OOIIero K 4YacCTHOMY M, Ha HOBOM YPOBHE, BO3BpAIlleHHE OT YaCTHOTO K
oO0rmremy.

—  TIPUWHIIMII HATJISTHOCTH,

—  TPHHIUN JOCTYITHOCTH;

—  TMPUHLHUI OCO3HAHHOCTH.

[TpumepHas cxema NpoBeACHUS 3aHATUH MO MPOTPaMMe MOKET OBITh TAKOM:

l. OO0BbsicHEHHE TEOPETHUECKOr0 MaTepuaa o TeMe.

2. ITonroToBka K 1aGOpaTOPHOMY MJIM MPAKTHUUYECKOMY 3aHATHIO, 0OCYXJI€HUE OOBEKTOB IS
IMPAKTUYCCKOI'0 3aHATHA.

3. IIpoBenenue IIPAKTUYECKOI O 3aHATHS  —  OCHOBHas 3aJa4ya  OCBOCHHE
METOJOJIOTUN JAHHOTO DKCIIEPUMEHTA.

4. AHanu3 pe3yapTaToB SKCIIEPUMEHTA.

COJAEPKXAHUE

MoayJb «ArpoTexXHoJ0ruu HacTosmero u oyayuero». 10 kiaacc (34 1)
1. BuorexHosorus kak Hayka (4 1)
Hctopusi BO3HUKHOBEHHS HAyKHd, OCHOBHBIC pa3delibl, CBS3b OHOTEXHOJIOTUU C JPYTHMH
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Haykamu (Ouonoruei, 60TaHUKOM, 300JI0THEN, MUKPOOHOJIOTHEH, OMOXUMUEH, (PU3UOJIOTHEH, TEHETHKOM,
MEIUIIMHON) ¥  OTpacissMH MPOMBIIUIEHHOCTH (TMIIEeBasi, Jierkas), CEeIbCKOro  XO03siCTBa
(’KUBOTHOBOJICTBO, PACTEHHUEBOJCTBO) U 3[paBooXpaHeHHeM, u3BecTHble By3bl U HUU, cBs3anHbIE C
OMOTEXHOJIOTHEN:

- GenepasibHOE rocyJapCTBEHHOE yupexaeHue «PenepabHblii UCCIEN0BATEIbCKUN HEHTP
«DyHIaMeHTaJIbHBIE OCHOBBI OmoTexHosnorum» Poccuiickoii akagemuu Hayk» (OUL] buorexnomoruu
PAH)';

- GenepanbHOE  TOCYJApCTBEHHOE  OMOJKETHOE  HayyHoe  yupexaeHue «Bcepoccuiickuit
Hay4HO-UCCIICI0OBATEILCKUI HHCTUTYT CEIbCKOX03s1iCcTBeHHON Onotexnoorun» (PI'bHY BHI/II/ICB)Z;

- @enepallbHOE TrOCYJapCTBEHHOE OIOJDKETHOE HayyHoe yupexjeHue «DenepanbHbIi
MCCIIEIOBATENIbCKUM LIEHTp BcepocCHiiCKUil MHCTUTYT T€HETHYECKUX pecypcoB pacteHuit umenu H.U.
Basuiosay (PI'BHY ®UL BUP)*;

- @enepalibHOE TOCYJAPCTBEHHOE OIO/KETHOE HaydHOe yupexkaeHue «Bcepoccuiickuii  Hay4dHO-
UCCIIEIOBATEIbCKUI HHCTUTYT CENTbCKOXO03HUCTBEHHOM MuKkpoouonoruny (PI'BHY BHI/II/ICXM)4;

- @enepalibHOE  TrOCyAapCTBEHHOE OIOJDKETHOE Hay4yHoe yupexiaeHue «DenepanbHbId
UCCIICIOBATeNLCKUN TIeHTp MHCTUTYT 1uTonoruu u reHetuku CuOupckoro otneneHus Poccuiickoin
akagemuu Hayk» (OI'BHY HIul" CO PAH)’;

1 ®enepanbnoe rocymapcrBeHHoe yupexaeHue «DenepanbHbI  UCCIENO0BATENLCKUNA LEHTP

«DyHnaMeHTalbHbIE  OCHOBBI ~ OmoTexHosorum» Poccuiickoii  akagemun  Hayk»  (PUL]
buortexnonoruu PAH): opunmanehsiii caiit. — URL: http:/www.fbras.ru

2 MepepanbHOE TOCYIAPCTBEHHOE OFODKETHOE HAYYHOE y4pexaeHue «BcepocCHiiCKuil HaydHO-
UCCIIEIOBATENIbCKUNA  HMHCTUTYT  CEIbCKO-XO03sAHCTBeHHOU OuorexHomorun» (O®I'BHY BHUUCK):
odurmaneuelii caifT. — URL: http:/www.vniisb.ru

3®enepaibHOE  TOCYIAPCTBEHHOE  OOJDKETHOE — HaydHoe — yupekaenune  «DemepaibHbIi
HCCIIEI0BATENBbCKUI LEHTP BCepoCCHMICKUII MHCTUTYT T'€HETHYECKUX pecypcoB pacreHnid umenu H.M.
Basunosa» (PI'BHY ®ULL BUP): opunmansusiii caifr. — URL: http:/www.vir.nw.ru

4 ®egnepanbHOE TOCYIapPCTBEHHOE OIOKETHOE HAyYHOE yupekaeHune «BcepoccHiicKuii HaydHO-
UCCIIEIOBATEIbCKUI HMHCTUTYT CEIbCKO-X03siicTBeHHON Mukpoouonorun» (GI'BHY BHUUCXM):
opunmansuelii caiit. — URL: http:/www.arriam.ru

> depepa’bHOE TOCYJapCTBEHHOE OO/DKETHOE HaydHOoe yupexiaeHue «DemepaiabHbIil
uccuenoBarenbckuil neHtp MHctutyT nuronoruu u reHetuku Cubupckoro otnaenenust Poccuiickoit
akagemuu Hayk» (PI'BHY UIul" CO PAH): opuunanshslii caifr. — URL: http:/www.bionet.nsc.ru

-  ®@epnepasibHOE TOCYIAPCTBEHHOE ABTOHOMHOE OOpa30BaTEIIBHOE YUYPEXKAEHUE BBICIIETO
oOpa3zoBanusi «MOCKOBCKUN (DU3UKO-TEXHUUYECKHH MHCTUTYT) HAIlMOHAJIBHBIA HCCIIEI0BaTEIbCKUI
nentpy (PFAOY BO MOTH)';

- @eneparbHOE TOCYAAPCTBEHHOE OIOPKETHOE O00pa30BaTENbHOE  YUPEXIEHHUE  BBICIIETO
oOpazoBanusi «MOCKOBCKMI rocyaapcTBeHHbIM yHuBepcurer uMmeHu M.B. Jlomonocosay (®PI'BOY
BO MI'V)%;

-  @enepanbHOE TIOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTelNbHOE YUPEKICHHE BBICIIETO
oOpa3zoBanus «Cankr-IlerepOyprekuit rocyaapcTBennslii yausepcuter» (PI'BOY BO CIIoIY)?;

- depnepasibHOE TOCYIApCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE BBICILIErO
oOpa3zoBanusi «HoBOCHOMpPCKUN HAllMOHAJIBHBIN HCCIIEAOBATENBCKUI TOCYAapCTBEHHBIN YHHUBEPCUTET
(OI'AOY BO HI'Y);

-  @enepanbHOE TOCYAApCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE YUYPEXKJIEHHE  BBICIIETO
oOpazoBanusi «Poccuiickuii rocygapcTBeHHbIM arpapubiii yHuBepcuteT — MCXA wumenn KA.
Tumupsizea» (OI'BOY BO PIrAY-MCXA wumenu K.A. TI/IMI/Ip;IseBa)5;

- ABTOHOMHasi HEKOMMepuecKasi oOpa3zoBaTelibHas OpraHu3alus Beiciiero oopasosanus «Hay4uHo-
TexHoJoruueckuil yausepeuret «Cupuye» (HTY «CI/IpI/IyC»)6.

CoBpeMeHHbIE HANpaBJiIeHUs] pa3BUTHS arpoOMOTEXHOJIOTUNA. MeToabl OMOTEXHOJIOTUH B HAayKe U
npaxTHKe. JIeMOHCTpALUS BUIEOPOIHUKOB .
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1 depmepanbHOE TOCYZapCTBEHHOE aBTOHOMHOE O0O0pa3oBaTeNbHOE YUPEKIECHHE BBICIICTO

oOpazoBanusi «MOCKOBCKUH (DU3UKO-TEXHUYECKUH WMHCTUTYT) HAIlMOHAJIBHBIA HCCIIEI0BATEIbCKUN
eHTp» (PI'AOY BO MOTH): oburnmaneuerii caiit. — URL: http:/www.mipt.ru
2 OepmepanbHOE TOCYJApPCTBEHHOE OFODKETHOE 00pA30BAaTEIbHOE —YUPEKICHHUE BBICIIETO
obpazoBanus «MOCKOBCKHI TOCYIapCTBEHHBIM yHUBEpCUTET nMeHU M.B. JlomoHOCOBa»: odumaibHbINA
cait. — URL: http:/www. msu.ru
> (denepanbHOE TOCYIAPCTBEHHOE OIODKETHOE OODA30BATENBHOE YUPEHKACHHE  BBICIIETO
oOpazoBanus «Cankr-llerepOyprckuili rocyaapctBeHHblii  yHuBepcurer» (PI'BOY BO CIIoI'Y):
odpunmansHbli caiit. — URL: http:/www.spbu.ru
@®enepalibHOE TOCYJApCTBEHHOE aBTOHOMHOE OOpa30BATEIbHOE YUPEKIEHUE BBICLIETO
oOpazoBanus «HoBocuOupckuil HalMOHANBHBIN HCCIEAOBATEIbCKUN TOCYJapCTBEHHBIN YHUBEPCUTET»
(®I'AOY BO HI'Y): opunmansnsrii caiit. — URL: http:/www.nsu.ru/n
@enepalibHOE TOCYJIApPCTBEHHOE OIOKETHOE 00pa30BaTelbHOE YUPEXKIECHHUE BBICIIETO
oOpazoBanus «Poccuiickuii rocynapcTBeHHbIM arpapHblii  yHuBepcuter — MCXA wunmenun KA.
Tumupszera» (OI'bOY BO PIAY-MCXA umenu K.A. TumupszeBa): oduumaneueiii caiit. — URL:
http:/www.timacad.ru/
ABTOHOMHAsE HEKOMMepueckas oOpa3oBaTellbHas OpraHu3allus BbICIIEr0 00pa3oBaHUs
«Hayuno-texnosnornueckuii ynuepcuter «Cupuyc» (HTY «Cupuyc»): odpunmanbHblii callT. —
URL: http:/www siriusuniversity.ru/
7 Cm. mpunoxenye.

Jlabopamopnvie u npakmuyeckue pabomoi
HccnenoBarensckas padbora «Co3naHue OMOIOTHYECKH aKTUBHBIX J00ABOK M BUTAMUHOBY.
HccnenoBarensckas paboTa «BbiBefieHHEe HOBBIX COPTOB PACTEHUIA, TOPOI )KUBOTHBIX C 33JJaHHBIMU

CBOICTBaMM.

HccnenoBarensckas padboTa «Co3nanue 0akTepuii, CmocoOHbBIX MepepadaTbiBaTh HEPTh U YCTPAHSTh
MOCJIEAICTBHSI €€ PA3JIMBOB: IIJIIOCHI U MUHYCBHI».

Okckypceus («buorexHonmorus: Hayka v )ku3Hb») B By3 uinu HUN.

2. OO0ume noHsiTUS OMOTEXHOJIOTHH (2 1)

[TonsTHe OMOTEXHONOrMH. 3ayeM YEIOBEKY OMOTEXHOJOTMH, B 4Y€M HX INPEUMYILIECTBO Mepe]
XUMHYECKMM CHHTE30M. OCHOBHBIE OOBEKTHl OHMOTEXHOJOTHHU: MPOMBIIIIEHHbIE MHUKPOOPTraHU3MBI,
KJIETKU ¥ TKaHW PACTEHUM, )KUBOTHBIX.

Jlabopamopnvie u npakmuyeckue pabomoi

[Tpaktuyeckas pabota «[Ipumepsl NpuMeHEHHs OUOJOTHYECKUX OOBEKTOB B TBOEH KH3HMY.

3. Oco0ennocTu arpoouoTexHoiorun (4 4)

e u 3a1a49u arpoOMOTEXHOJIOTHH. OcHOBHEIE 00BEKTEI arpoOMOTEXHOJIOTHH.
buoTexHonornueckue MOAXOAbl Ui HAJEKHOTO COXPAHEHHs KOJJIEKIMH TeHETUYECKUX PpecypcoB
pacTeHuil u XKUBOTHBIX. [IOHATHS O TIONIEBBIX, in Vitro W KPUOKOJUIEKIUSAX. POCT M pa3BUTHE KUBOTO
00BEKTa B 3aMKHYTOM CUCTEME B KOHTPOJIMPYEMBIX YCIOBHSX: KaK 3TO BO3MOXKHO.

OcHOBHbIE TIOMEUIEHUS JJIs1 MOJHOLIEHHOM paboThl jJaboparopun OMOTEXHOJOTHH (JaMHUHapHas
KOMHATa, CBETOBas, AaBTOKJAaBHas  KOMHAThl, IIOMEILIEHHE JUIsI IPUTOTOBICHHS MUTATENbHBIX
cpen, MoevHas): uX (PyHKIIMOHAI U OCOOCHHOCTH.

OcHOBHBIE TPUOOPHI ST  OpraHu3alMy  J1abopaTopuu OHUOTEXHOJIOTHUH, WX (QYHKUUU H
BO3MOXXHOCTH (aBTOKJIaB, CyxokapoBoW mkad, auctuuisitop, pH-merp, Bechl, JsaMmuHap-00KC,
CTEpWJIN3aTOp HMHCTPYMEHTOB, CBETOBas YCTaHOBKa, KJIMMaTHueckas Kamepa, Y®P-uoHuzarop,
XOJIOJWIIBHUKHN TSI XpaHEHHs MUTATEIbHBIX Cpel W 1p.). MHCTPpYMEHTHI Ui TMPUMEHEHHS METOJOB
OMOTEXHOJIOTMM pacTeHuil (IpenapoBajibHasl MINA, CKaJbIelb, MUHLET, HOXKHHIBI). OCHOBBI TEXHUKHU
Oe3omacHocTH mpu pabdore c mnpubopamu. OCHOBHBIE NPUOOPHI AJIsi OpraHU3alUU J1abopaTOpUH
OMOTEXHOJIOTMM: aBTOKJAB, CyXOXKapoBoil Imkad, auctwuisTop, pH-meTp, Becbl, JiamuHap-OOKC,
CTepHJIN3AaTOp HMHCTPYMEHTOB, CBETOBas YCTaHOBKA, KJIMMaTHuUecKas Kamepa, Y ®D-moHuzarop,
XOJIOAWIBHUKHN JUI XpAaHEHUS MUTATEIbHBIX cpel M Jp. MHCTpYMEHTBHI A NPUMEHEHHs METOOB
OMOTEXHOJIOTMH PACTCHUN: IPenapoBalIbHasI UIJIA, CKAJIbIIENb, IMHIET, HOXKHUILIBL.
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Jlabopamopnvle u npakmuueckue pabomul

[TpakTuyeckas padbota «KynbTypHOE pacTeHUE B KyJIbTYPaJIbHOM COCYE: ONHUIIHN PACTCHHUE B
IPOOHPKEY.

HccnenoBatenbckas pabora «PocT uepeHKOB pacTeHHIA B BOJIE C pa3HbIM ypoBHEM pH».

4. Kyabtypa kierok u Tkaneii (8 1)

Meroasl KynbTypbl KIETOK M TKaHed B cenekuuu. Kamrycnas kynerypa. KynbTypa KiaeTok u
arperatoB kieTok. KynbTypa npotoruiactoB. [lomyueHne comMarndeckux IMOpUIIOB METOJOM CIMSHUSA
M30JIMPOBAHHBIX IIPOTOILIACTOB.

Knerounas cenexuus. Vcnonp3oBaHHue raluIonInu B CEJICKIUU.

[Tpumepsl NMpUMEHEHUS KYJbTYp KJIETOK M TKAaHEH B HAy4YHBIX HCCIIEOBAaHMUSIX U B IPAKTHKE
pasnnudbix HUU: 3HakoMCTBO ¢ nuTepaTypoil — HaydyHbIMM MYOJIMKAlMsIMHU 110 Pa3HBIM OObEKTaM
(MUKpOOBI, paCTeHUs, )KUBOTHBIE).

XapaKkTepuCTUKA KJIETOK, KyJIbTUBUPYEMBIX in vitro. MoporeHeTu4eckue myTH pa3BUTHs KIETKU
in vitro.

M3BecTHBIC KOJUIEKIIMA OMOTEXHOJOTHYECKUX OOBEKTOB — MX POJIb, 33[a4d, COCTaB, NPUMEpHI (in
Vitro KOJIJIEKUMH PpacTeHWH, KOJUIEKIHMH IITaMMOB MHKpoOOpraHu3MoB. CeMHHAp MO IPOYUTAHHON
JAUTEpaType, JOKIaAbl 00yJarOLIUXCS).

brorexHo0rus Mpon3BOACTBA KYJIbTYPbI KJIIETOK, TKAHEW U OPTaHOB PACTCHUM.

Hoxnaovr obyuarowuxcs «IIporomnactel ki1eTok». «CyIIECTBYIOIME KOJUIEKIMM KIETOK H
mTamMmmMoB B Poccum M MX poiib B pa3BUTHM TIeHeTHdyecKux TexHosorui». «[.J[. Kapreuenko kak
TeHETUK-IKCIIEPUMEHTATOP U OMOTEXHOIOD.

5. I[urarenbHble cpeabl 1J1s arpoouoTexXHoI0rmii (2 1)

Maxkpo- U MHUKpPO3JIEMEHTBI, ICTOUYHUKU YIJIEBOJIOB, BUTAMUHBI, KEIUPYIOIIUE areHThl. THUIIbI
IIATATEIbHBIX CPEN — KUAKUE U TBEPABIE.

IInraTenbHbIE cpenbl Uil OMOTEXHOJOTHH pacTeHMIA. Pazpabotka HOBBIX
NUTATENBHBIX CPEJl, B TOM YHCIIE BKIIOYAIOMINX OMOCTUMYIIATOPHI U IPYTHE PETYISTOPHI pocTa. MeToab
ONTUMU3AIMU NUTATENbHBIX cpell. OCHOBHBIE KOMIIOHEHTHI IMUTATEIbHBIX cpell (MaKpOl’JIEMEHTHI,
MUKPO3JIEMEHTbI, ICTOYHUKH YTJIEPOa, BUTAMUHBL, )KEJTUPYIOLIUE areHThl, PEryJISaTOpbl pocTa). Y pOBEHb
pH nurarensHON cpeapl U €ro BIMSAHUE HA pa3BUTHE pacTeHuil. Becel, pH-MeTp.

Jlabopamopnvle u npakmuyeckue pabomul

JlaGopatopnass pabora «lluraTenpHble cCpenbl U YCIOBHUS KYJIbTUBHUPOBAHMS, KYJIbTYpHI
pPacTUTEIBHBIX KJIETOK U TKaHEW».

Hoxknaowl odoyuarowuxcs Ipaktudeckas padora «lIpuroroBieHne CTOKOBBIX (MAaTOYHBIX )paCTBOPOB
MakKpo- ¥ MUKPO3JIEMEHTOB IIUTATEIbHON cpeibl 1o nponucu Mypacure u Ckyray.

«[IpuroToBneHNE MUTATEIBHBIX CPEIT A1 BBEACHUS B KYJIBTYPY in Vitroy.

6. Peryasitopbl pocTa Kak (paKkTOpBbI ycnexa 0MOTEeXHOJIOTHH pacTeHui (4 1)

Pocr U pa3BUTHE pacTeHui. OcranbHble JTambl  OHTOIEHE3a. OOmmne
3aKOHOMEPHOCTH POCTA PACTCHUM.

OcHOBHBIE KJTacchl (PUTOrOPMOHOB (2yKCHHBI, TUTOKUHUHBI, rHO0epenannbl, ABK, stunen u ap.)
U UX QYHKIUU Ha Pa3HbIX ATAlax pa3BUTHs paCTEHHUS.

M3BecTHBIE TEHETUYECKUE MEXaHU3Mbl, KOHTPOJIUPYIOLINE POCT U Pa3BUTHE PACTEHUM.

OHJIOT€HHBIE U YK30T'€HHBIE PETYISITOPBI POCTa PACTEHH B MpoOupKe.

Jlabopamopnvle u npakmuyeckue pabomul

JlaboparopHas pabora «DeHoTHNHMYECKAsk OI[EHKA POCTa M PAa3BUTHUS PACTEHUN B 3aBUCUMOCTU OT
HaJIM4Ms (PUTOTOPMOHOB B IIUTATEIBHOM Cpeziey.

7. buorexnonorus pacrenuii (10 u)

Bo3MoxxHOCTH ~ MpUMEHEHHs  arpoOMOTEXHOJOTMH B CEJIEKLIMH,  CEMEHOBOJACTBE U
IIMTOMHHUKOBO/ICTBE.

bone3nu nu ummyHurer pacrenuii: ot H.M. BaBuiioBa 10 COBpEMEHHOCTH.

VY CcKOpeHHas 1 TpaJIuLIHAOHHAs CENEKIHs: COKPALIaeéM CPOKH ITOJIY4EHHUSI HOBBIX COPTOB. OCHOBHBIE
metoabl cenekuuu. ['mbpuanzanus. @opmsl oTO0opa. OCHOBHBIE HANpPABICHUS CEJEKIMM: YITy4IICHHE
YPOXaWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM M aOMOTHYECKUM (haKTOpaMm.

O310poBIeHHE PACTEHUH OT BUPYCOB C IOMOIIBIO METOJ0B OMOTEXHOJIOTUHU: METOMbI KYJIbTYpHI
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aNUKaJIbHBIX MEPUCTEM, TEPMOTEpAIlH, XEMOTEpanuu, KPUOTEPAllMd W KOMIUIEKCHOM TEpaIuH.
[Tomyyenne 0370pPOBICHHOTO MOCAJOYHOTO MaTepuana — KIyOHeld kapToderst M CaXeHIEB IJIOJOBBIX
KYJbTYD.

KynbTUBHpOBaHUE PACTUTENBHOIO MaTepHala B KyJIbType i1 Vifro: OCHOBHbBIE IPUHLIMIIBI M MOJIEIH
KylnbTUBHpOBaHUsA. Kamrycorenes, CyclieH3nOHHBIE KYJIbTYPbl pacTeHUd. MUKPOpa3MHOKEHUE PACTEHUN.
DKOHOMUYECKH APPEKT OT BHEAPEHHS] METOJOB OMOTEXHOJIOTHH B PACTEHHEBOACTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [locTkprorennas perenepanus.

buonoruueckue cpencrsa 3alIUThl PACTEHUN: IPEUMYIIECTBA U IEPCHEKTUBBI NPUMEHEHUS.
Tepmoc u cocya [proapa ¢ KUAKUM a30TOM, KPUOTIPOOUPKH.

Jlabopamopnvie u npakmuyeckue pabomoi

[Ipaktnueckass  pabora  «Pa3MHOXXeHHME  IUIOJOBBIX  pAacTEHUHl  YEpEeHKOBAHUEM U
MUKPOPA3MHOKEHUEM — IPUMEDP MaJIUHbI (MM 3€MIISIHUKH, €KEBUKH, CMOPOJIMHBI)».

[TpakTnueckas paborta «BBeaeHue pacTeHHil B KyJIbTYpY in Vitro U NOJJEpKaHUE YUCTOU KYIbTYphI
IKCIUIAHTOBY.

[IpakTuueckas padora «Pa3mHoxkeHNe KapTodens B IPOOHPKe».

UccnenoBarenbsckas pabota «Kak Mosy4aroT MOTOMCTBO BET€TaTUBHO Pa3MHOKAEMBIX KYJIBTYP
€CJIM HE ceMeHaMu?»

HccnenoBarennsckas pabota «BeipamniyBaHie pacTeHUN B IPOOUPKE».

Hoxnaovr obyuarowuxca «Kak  O0Xbs  KOpOBKa  ypokail  cmacaia  — O COBPEMEHHBIX
croco6ax OMOIOTHUECKOM 3alIUThl PACTCHUI

Monayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekuum». 11 kiaacce (34 v)

1. I'enernueckue pecypebl Poccun (6 u)

Crpareruu coxpaHeHusi FeHeTu4eckux pecypcoB. CoxpaHeHUe pacTeHUH in situ U ex situ.

buopecypcubie komteknuu Poccun. Kosnekuus renernueckux pecypcon pactenuii BUP. I'epbapuit

BUH. Komneknus renernueckux pecypcoB kUBOTHIX BHUUIPX. Komnekuuu kiaeTok v MITaMMOB
BHUUNCXM. JlemoHcTpanus BI/IIleOpOJII/IKOBl.

Jlabopamopuvie u npakmuueckue pabomol

Hccnenosarennsckas padota «Ilo marepuanam ¢popyma «I'enerudeckue pecypcesl Poccun» (BbIOpaTh
1000 JOKIIAJ U MMOATOTOBUTH IO HEMY COOOIIIEHNUE).

! Cm. npunoxenwe.

2. OCHOBBI TeHEeTHKH M ceiekuuu (8 u)

HacnenctBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTraHU3MOB.

M3MeHYNBOCTh MyTallMOHHAS M MOTU(PUKALMOHHAS.

['eH — maTepualbHBIII HOCUTENIb HACJIEICTBEHHOCTH M M3MEHYMBOCTU. HyKII€MHOBBIE KHCIOTHI.
Jlokanu3anus reseTudeckoro Mmarepuania B kierke. /lenenne kierok. Perumkanus JIHK. OcHoBHas norma
MoJiekynsipHoit Ouonoruu. Tpanckpunuus. Tpancasuus. MyTtauuu.

3aKOH TOMOJIOTHYECKHUX PsIIOB B HacieacTBeHHoM n3menunBocty H.M. Basunosa B 1920 u 2020 rr.
JeMmoHcTpanus BI/I}IeOpOJ'II/IKOBl .

Jlabopamopnvle u npakmuyeckue pabomul

[TpakTnueckass pabora «MonaudukanuonHas HM3MEHUHMBOCTh B MpUpoae» (codpaTh U CPaBHHUTH
JMCTHS, IIBETKU C OHOTO PACTEHUS U/UIIH C Pa3HBIX).

UccnenoBarenbckas padora «I' MO — 310 MyTanuu uiid MoauduKanum?»

3. HNnxenepust B Oumosioruu pacrenui (15 1)
Knerounas u reHHast UHXEHEPUS paCTEHUN 17151 pa3BUTHSA ceneKuuu. [IpuponHo-TpaHCTeHHbIE
pacTeHus.

Pacrenus-6nodabpuku.

buorexHonornyeckrne MeTobl B CEJIEKIIMU PACTEHUMH.

I'eneruyeckoe peaKkTupoBaHue KYJIBTYPHBIX pacreuii.  Yem  reHeTHYecKoe
pEelaKkTUPOBAaHUE OTINYACTCSA OT FEHETHUECKON MOIM(UKAIIH.



[Touck HOBBIX TEHOB-MHIIICHEH: CyIIeCTBYIOMmUE MeToIuKu. [IpoBenenue in silico

aHayu3a.

['eHHass MH)KEHEpHs 3€pHOBBIX KYNbTYyp. ['eHHas MH)KeHepus XJomuaTHHKA. ['eHHas MHKeHepus
tomaTta. ['eHHas wuHXeHepuss cou. ['eHHas MHXKEHEepUs IUIOJIOBBIX KyIbTyp. ['€HHas WHKeHepus
kapToders. J[eMOHCTPALMS BUIEOPOITHKOB .

Jlabopamopnvie u npakmuyeckue pabomoi

[TpakTueckast padota «IlpoBenenue in silico ananu3a JJIsl MOMCKAa HOBBIX T'€HOB- MHILIEHEH IS
PEIAKTUPOBAHUS KYJIBTYPHOTO pacTeHUS (Ha BEIOOD)».

4. HNn:xeHepusi B 0M0J10TUM ;KUBOTHBIX (5 4)

CoBpemeHHbIE METO/bl B KUBOTHOBOJICTBE: TpaHCIUTaHTaIUs IMOPHOHOB,
XUMEPHBIE )KUBOTHbBIE, KJIOHUPOBAHHUE.

['eHHas MH)KEHEPHS B )KUBOTHOBO/ICTBE.

Jlabopamopnuie u npakmuueckue pabomul

[TpakTuyeckas padota «IIpoBenenue in silico ananu3a JUis IOMCKa HOBBIX T€HOB- MUIIEHEH JUIs
penaKkTUpOBaHUS JKUBOTHOTOY» (Ha BBHIOOD).

HccnenoBatenbekast pabora  «l'eHHas  WHXXEHEpHs YKMBOTHBIX: apryMeHThI 32
U TIPOTUB.

IIVNIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI
3aHsTHS B paMKaX IPOrpaMMbl HalIPaBJIEHbI HA 00ECIeUeHUE TOCTHKEHUS 00yJatOIMMUCS

CICAYIOMUX JUIYHOCTHBIX, MCTAIIPECAMCTHBIX U MMIPECAMCETHBIX O6pa30BaT€JII)HI)IX PE3YyIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATDI:
6 cghepe epadcOancKo20 60CNUMAHUSL:

— TOTOBHOCTb K COBMECTHOH TBOpquKOﬁ ACATCIIBHOCTH IIPU BBIIIOJIHCHUHN OHOJIOTMYECKUX
OKCIICPUMCHTOB;

— CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3MIMIO 1O OTHOIIEHHIO K SIBIIEHUSM COBPEMEHHOM
KHU3HU U OOBSICHATH €€;

— TOTOBHOCTH K COTPYAHUYCCTBY B mnmponecce COBMECTHOI'O BBITTOJIHEHU L y‘I€6HBIX,
MIO3HABATEJIBHBIX W HCCIEN0BATENbCKUX 3a7ad, YBaXUTEIBHOMY OTHOIIEHUS K MHEHHMIO ONIIOHEHTOB
pU 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

6 chepe nampuomu4ecko2o 60CNUMAaHUs.

— LIEHHOCTHOE OTHOLICHUE K NPUPOJHOMY HACIEIUIO U IMAMSATHHUKAM MPUPOABI, JTOCTHKEHUAM
Poccun B Hayke;

— CIOCOOHOCTH OIICHMBATh BKIIAJ] POCCUMCKHX YYEHBIX B CTAHOBJIGHHWE M pa3BUTHE OWOJIOTHH,
IIOHUMAHUC 3HAYCHUA 6I/IOJ'IOFI/II/I B IIO3HAHHUHN 3aKOHOB HpI/IpQ}ILI, B JXU3HU YCJIOBCKA N COBpeMeHHOFO
00I111eCTBa;

8 cihepe 0YX08HO-HPABCMBEHHO20 BOCHUMAHUSA!

— CIOCOOHOCTH OIICHHBATh CHUTYAIMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHUPYSICh Ha
MOpaJ'II)HO-HpaBCTBeHHBIe HOpMI)I U IICHHOCTH,

— OCO3HAHUE JIMYHOTO BKJIA/1a B IOCTPOEHUE YCTOHYMBOTO Oy TyIIETro;

6 cghepe scmemuueck020 OCHUMAHUSA!

— IIOHUMAHHUEC OMOIIMOHAJIBHOT'O BOB}IeﬁCTBHﬂ )KHBOﬁ HpI/IpO,ZII)I " €€ ICHHOCTB,

6 cghepe huzuuecko2o 80CNUMAHUL:

— TIOHMMAaHUE IEHHOCTH 37I0pPOBOTO 1 0€301MacHOro o0pa3a )KU3HH;

— OCO3HaHHWE MOCIEACTBUIA U HEMPHUSITHE BPEIHBIX MPUBBIYEK (YIMOTPEOICHHE aTKOTOIs,
HapKOTUKOB, KypeHUs);

6 cqhepe mpy006020 80CNUMAHUSL:



— TOTOBHOCTHh K aKTHBHOU JCATCIIBHOCTH OMOJIOTHYECKON M DKOIOTMYECKOM HaIpaBJICHHOCTH,
CIIOCOOHOCTH HWHUIIUUPOBATH, MJIIAHUPOBATH U CAMOCTOSATCIIBHO BBIIIOJHATE TaAKYIO0 JCATCIBHOCTD,

— HHTEpec K NPaKTUIECKOMY U3YUYEHUIO MPodeccHii, CBSI3aHHbBIX ¢ OMOJIOTHEH;

— TOTOBHOCTH M CLIOCOOHOCTH K O6pa30BaHI/IIO n CaM006pa3OBaHI/II-O Ha IPOTSHKCHUHN BCceH KU3HU,
8 cqbepe IKOJ102UHYEeCKO2O0 60CNUMAHUA.

— DOKOJIOTHYCCKH uenecoo6pa3Hoe OTHOIICHHUE K IIPUPOAC KaK HMCTOYHHUKY XH3HH Ha 36MJ’I€,
OCHOBE €€ CYHICCTBOBAHU,

— TMOBBIIIEHUWE YPOBHSA OKOJIOTHYECKOH KYyJIbTYpHI: NIpPUOOpPETEHHE ONbITa IUIAHUPOBAHHSA
IIOCTYIIKOB ¥ OLIEHKM MX BO3MOXHBIX IIOCJIEICTBUMN MJI OKPYKAIOIIEH CPELIbl;

— CIIOCOOHOCTh MCIOJIL30BaTh MPUOOpETacMble MPU MU3YUYCHUU OWMOJIOTMH 3HAHUS U YMEHUS TpU
pelieHur MpoOJieM, CBSI3aHHBIX C palMOHAIbHBIM IPUPOAONOIB30BaHUEM (COOIIOJEHHE TPaBUI
MOBEJICHUSI B NIPHUPOJE, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCUCTEM, OuoCchepsl);

— AKTUBHOE HENPUATUE JICUCTBUW, MPUHOCIIINX BPEA OKPYKAIOUIEH MPUPOAHON Cpeae, YMEHUE
MPOTHO3MPOBATh HEOJIATONPHUATHBIE SKOJIOTHYCCKHE TOCIEACTBHS MNPEINPUHAMACMBIX JCUCTBHUA W
Npea0TBpallaTh UX;

6 chepe HaYUHO20 NOSHAHUL:

— IIOHUMaHUue CHCTIU(PUKU ounonorun KakK HAYKH, OCO3HaHUE ee poin B
bopMUPOBaHUN PAIMOHATIBHOTO HAYYHOTO MBIIIJICHUS, CO3/aHME LIEJIOCTHOTO TMPEACTaBIeHUsS 00
OKpYXaloIleM MHpE KaK O CIWHCTBE MPHUPOJBI, YEIOBeKAa W OOIIEeCTBA, B TO3HAHHH TMPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH TPOOIIeM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

— yOeXIEeHHOCTh B 3HAUMMOCTH OMOJIOTUH IS COBPEMEHHOW IMBHUIIM3AIMU: 00eCIIeYeHue HOBOTO
YPOBHSI Ppa3BUTUS MEIULUHBI; CO3/1aHUE IEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pelaTh
pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA; MOMCK IyTeH BBIXOAA W3 INIOOANBHBIX 3KOJOIMYECKHX
npobiieM u oOecnedyeHue Mepexoja K YCTOWYMBOMY pa3BUTHIO, PallMOHAIBHOMY HCIOJIb30BaHUIO
IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KHU3HH,

— 3aUHTEPECOBAHHOCTh B IOJYYEHHHM OMOJIOTMYECKHMX 3HAHUM B LENSIX IOBBIIIEHUS O0OIIei
KYJIBTYpBbl, €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH KaK COCTAaBHOW 4acTH (YHKIHMOHAJIHHOM I'PaMOTHOCTH
oOyuatromuxcsi, popMupyemMoi Ipyu U3y4eHUH OMOJIOTUH;

— IHOHUMAHHUEC CYHNIHOCTH MCTOAOB TIIO3HAHMHA, HMCIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IMoJIy4acMbIC 3HaHUA JUTS aHamM3a W OOBICHECHUSA SBJICHUU
OKpYKaromero Mupa U NpoucCxoJsamnux B HEM HSMGHGHHFI; YMCHHUE [OCJIAaTh 000CHOBAHHBIC 3aKIIOYCHHS
Ha OCHOBC HAay4YHBIX (1)aKTOB N UMCIOIHXCA JAaHHBIX C HEJIbIO MMOJYUCHUA TOCTOBCPHBIX BHIBOJOB;

— CHOCOOHOCTh CaMOCTOATCIIbHO HCIIOJIB30BAaTh OuoJIOrHYecKUe S3HaHUA I PCIICHUA
HpO6J’ICM B PCAJIbHBIX JKU3HCHHBIX CUTYalUAX;

— OCO3HaHHUEC IE€HHOCTHU Hay‘-IHOI\/'I ACATCIBHOCTH, TOTOBHOCTHL OCYIICCTBJIATH HPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

— TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO0 U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAaHUW 1O OMOJIOTUM B COOTBETCTBHMHU C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATDI:

6 cghepe o6nadenus yHueepcanbHblMu Y4eOHbIMU NO3HABAMETbHBIMU OCUCMBUAMU:

bazosvie 1o2uyecKue 0eucmeust:

— CaMOCTOSATEIBHO (OPMYIUPOBATH M  aKTyaJU3UpPOBaTh TPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

— HCIIOJIB30BAaTh NMPH OCBOCHWW 3HAHWK IPUEMBI JIOTHYSCKOTO MBIIIUICHUS (aHaJM3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukaiu, o000IIeH ), PaCKPBIBATH CMBICIT OMOJIOTMYECKUX MOHSITHN (BBIACIATH UX
XapaKTepHbIC TPU3HAKN, YCTAHABIUBATH CBSI3U C IPYTHMH ITOHSATHSIMH ),

— OHNpCACIIATh LUCIN ACATCIbHOCTH, 3adaBasd NapaMETpPbl U KPUTCPHUU UX JOCTUIKCHUA, COOTHOCHUTD
PE3YIbTATHI ACATCIIBHOCTH C MTOCTABJIICHHBIMH LCIIAMMU,



— MHCIIOJIb30BaTh OMOJOTUYECKHE MOHITHS U1 O0BACHEHUS (PAKTOB U SBJICHHUM KUBOM MPUPOJIBL;

— CTPOUTH JIOTUYECKUE pacCyXIeHUus (MHIAYKTUBHbBIC, ACIYKTUBHBIC, 1O aHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOpPEYHS B pacCMaTPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH BBIBOJBI H
3aKJIFOYCHUS,

— MPUMEHSTh CXEMHO-MOJEIBHBIC CPEICTBA I MPEICTABICHUS CYIIECTBEHHBIX CBSI3CH U
OTHONICHHI B U3Y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKE MMPOTUBOPEUUI pa3HOTO POJIA, BBISBICHHBIX
B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

baz06vble UCCIe008amenbeKue Oelucmeus:

— BIJIAJIETh HaBBIKAMH Yy4€OHO-HCCIIEOBATEILCKON W TPOEKTHOM JEeSTEIbHOCTH, HaBBIKAMU
paspelieHus npobiuewm; CIOCOOHOCTHIO u TFOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHUCKY
METOJIOB PEUICHUSI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3INYHBIX METOJI0B MIO3HAHUS;

— HCHOJIB30BaThb PpPa3jn4HbIC BUABI ACATCIBHOCTU II0 IOJYYCHHUIO HOBOI'O 3HAHHUA, €TI0
HHTEPpIIpCTALNH, Hp606pa3OBaHI/IIO U IIPUMCHCHHUIO B y‘le6HI)IX CUTyallMsX, B TOM 4YHMCJIC IIPU CO3JaHHUN
y‘-Ie6HbIX " COLIMAJIBHBIX ITPOCKTOB,

- q)OpMI/IpOBaTB Hay‘IHLIﬁ THUII MBIIJICHHUA, BJIAACTH HaquOﬁ TepMHHOHOFHefI, KIIFOYCBBIMH
INOHATHUAMU U MCTOJaMH,

— cTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3ajaud B OOpa30BaTECIbHOW JCATEIBHOCTH U
KU3HECHHBIX CUTYAITUsX;

paboma c ungopmayueii.

— OpPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHPopManuu (TeKCTe ydeOHOro mocoowus,
HAy4YHO-TIOMYJISIPHOM ~ JIMTeparype,  OWOJOTMYECKHX  CJIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, B MIHTepHETE), aHATM3UPOBATh HHPOPMAIIMIO PA3JIUYHBIX BUAOB U (POPM IPEICTABICHMS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPECYNBOCTD;

— (QopmynupoBaTh 3ampockl W MNPUMEHATHh pa3IUYHbIE METOJAbl MPU TOHCKE U O0TOOpe
Ounonoruueckor nHGOpMaIUU, HEOOXOAUMOI JIJIs BHIIIOJIHEHUS yYEOHBIX 3a/1a4;
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— CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAJIBHYIO (hOpMY MpeICTaBICHHs OMOIOTHYECKOM HH(OpMaIK
(cxembl, rpaduKu, TUArpaMMBbl, TaOJIHILIbI, PUCYHKH U JIP.);

— WCIIONB30BAaTh HAyYHBIM S3bIK B KayeCcTBE CpeJICTBa IpH paboTre C OHOIOTHMYECKOM
uHpoOpManyeil: NPUMEHATh XUMHUYCCKHE, (QHU3MYECKHEe M MaTeMaTH4ecKue 3HAKM U CHMBOJIBI,
dopmynbl,  ab0peBHaTypy,  HOMEHKJIATypy,  HCIOJIb30BaTh W  IPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH;

6 chepe o6nadenun ynueepcanbHbIMU KOMMYHUKAMUGHBIMU OCIICIMEUAMU:

obwenue:

— OCYILECTBIJIATh KOMMYHHKAIIMU BO BCEX c(epax >KU3HU; aKTUBHO y4acTBOBATh B JMAJIOre WU
JMCKYCCHH TI0 CYIIECTBY OOCYXKIaeMoW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKACHUS
OTHOCHTEIJIHO BBITIOJHEHHUS MpeIaraeMoil 3aJa4uu, YYUThIBATh WHTEPECH U COTJIACOBAHHOCTH MO3HMLIUI
JPYTrUX YYaCTHUKOB JAMAJIOTa WIN AUCKYCCUN);

— Pa3BEpHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHNUEM SI3BIKOBBIX CPEJICTB;

COBMeCmHAsl 0esIMeNbHOCMb:

— BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JICHCTBHI C y4eTOM OOIIMX HHTEPECOB W
BO3MOXKHOCTEH Ka)KJJOTr0 WieHa KOJUIEKTHBA,;

— MPUHUAMATP LEJM COBMECTHOH JEATEIIbHOCTH, OPTaHH30BBIBATh M KOOPJAMHUPOBATH JACHCTBUS 10

ee JOCTIKEHHUIO: COCTaBJATh IUIaH JCHCTBHIA, pacmpelesiTh PO C Y4eTOM MHEHHUH Y4YaCTHHKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHOM paboThI;

— IIpeiaratb HOBBIC IPOCKTbI, OLOCHUBATL HJACH C IIO3UIHWHM HOBHU3HbLI, OPHIMHAJIBHOCTH,
HpaKTH‘ICCKOﬁ 3HAaYUMOCTH,

— OCYUIECTBJISITH MO3UTHUBHOE CTPATErMUYECKOE MOBEJACHUE B PA3JIMYHBIX CHUTYALUSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUIIMATUBHBIM;

6 cghepe 061a0eHUs YHUGEPCANIbHBIMU Pe2Y/IAMUBHBIMU OCLCHIBUAMU:

CAMOOP2AHUZAYUSL:

— HCIOJIb30BaTh OMOJIOTWYECKUE 3HAHUS IS BBIABICHUS MPOOIEM M UX PEIICHHUS B )KU3HEHHBIX
Y y4eOHBIX CUTYAIUsX;

— BBIOMpATh HAa OCHOBE OWOJIOTMYECKHWX 3HAHUMN I1I€JIEBBIE M CMBICIIOBBIE YCTAaHOBKH B CBOUX
JEUCTBUSIX M TMOCTYNKaX IO OTHOIICHHIO K JKMBOW MPHUPOJE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYXKaIOIIHX;

— pacHMpsATh PaMKH Y4eOHOTO IpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTEHUH;

— JeNaTh OCO3HAHHBIM BBHIOOp, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

CAMOKOHMPOTb:

— J1aBaTh OLICHKY HOBBIM CHUTYAIlUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTH, OIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

— TPUHUMATH MOTHBBEI U apryMEHTHI JTPYTHX Mpy  aHaIM3e pe3yabTaTOB
JIeITCIIbHOCTH;

IMOYUOHATILHBIU UHMEILLEKM, NPEONONA2AOUULL CHOPMUPOBAHHOCTD!

— CcaMOperyJMpoBaHUsl, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 32
CBOEC TMOBEACHHE, CIOCOOHOCTh QJaNTUPOBATHCA K HMOLMOHAIBHBIM HM3MEHEHHUSM U TPOSBISATH
THOKOCTB;

— BHYTPCHHEW MOTHBAIlMW, BKJIIOYAMOIICH CTpeMIIEHHE K JOCTHIKCHHIO I U YCIEXy,
ONTUMMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh, HCXO/IS U3 CBOMX BO3MOKHOCTEH;
npunsmue ceos u Opyeux.

— HIPHUHUMATb CC6$I, IIOHHUMas CBOM HEAOCTATKH U JOCTOMHCTBA,
— HPpHU3HABATH CBOC IIPABO U IIPABO APYIr'UX Ha OIIIMOKHU.

INPEJIMETHBIE PE3YJ/IBTATDI:
— yMEHHUE BJIAJETh CHCTEMOW OMOJOTMYECKHX 3HAHUHM, KOTOpas BKIIOYAET OCHOBOIOJATAIOIINe
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OMOJIOTUYECKHEe TEPMHUHBI W TOHITHS (KU3Hb, KIETKA, TKaHb, OpPTaH, OPraHW3M, BHJ, MOMYJISIIHS,
OmocuHTe3 Oenka, HaCJIeCTBEHHOCTh, U3MEHYHBOCTh, POCT M Pa3BUTHE U JIp.);

— BJIaJICHHE CHCTEMOIl 3HaHUN OO0 OCHOBHBIX METO/aX HAy4YHOrO IIO3HAHHUS, HCIOJB3YEMBIX B
OMOJIOTHYECKHUX HCCIEeIOBAaHUSAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMUCaHUE, W3MEpEHHE, IMPOBEICHUE
HaOJIO/IeHU); CrocoO0aMH BBISIBJICHHUS U OIICHKH aHTPOIIOTCHHBIX U3MEHEHUH B TIPUPO/IE;

— YMCHHC YCTaHaBJIMBAThb B3aMMOCBA3U MCKIAY CTPOCHHCM U q)YHKI_[I/IHMI/IZ KJICTOK pa3HbIX
TKaHeﬁ; opraHamu u CuCreMamMu OpraHoB y paCTeHI/IfI; oTarlaMM KJIICTOYHOIro nHKjIa H
KU3HCHHBIX IHUKJIOB OPraHU3MOB; I'CHOTHUIIOM U (bCHOTI/IHOM;

— YMCHHCEC p€IIaTh ITOUCKOBBIC OMoJI0ruYecKue 3aaa4M; BBIABJIATE IPUYNHHO- CJICACTBEHHBIC CBA3U
MECXKAY HCCIEAYEMBIMU OMOJIOrMYECKUMU O6’beKTaMI/I, mpoueccaMm M ABJICHUAMH, ACJIAaThb BBIBOJBI U
IMPOrHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

— yMEHHUE BBIJBUTaTh TUIIOTE3bI, IPOBEPATh MX IKCIEPUMEHTAIBHBIMU CPEICTBAMHU, (POPMYIHUPYS
Ledb WCCIIENOBaHUSA; aHAIU3UPOBATH IIOJYYCHHBIE DPE3YJIbTATHI U JEJIATh BHIBOIBI,

— yMEHHE OLIEHUBATh JTUYECKHE AaCHEKThl COBPEMEHHBIX HCCIECJOBAaHMH B  00JacTu
OMOTEXHOJOIMM U TEHETUYECKUX TEXHOJOIMM (HampaBleHHOE HW3MEHEHHE TIE€HOMa M CO3/aHHe
TPaHCT€HHBIX OPraHU3MOB);

— yMEHHE MOTHBUPOBATH CBOM BbIOOp Oynyuield nmpodecCHOHATBbHOW JESTENbHOCTH B 00JacTH
OMoJIOTMH, MEAWIMHBI, OMOTEXHOJIOTHUH, CEIbCKOTO XO3SIMCTBA; YIIyONIATh IO3HABAaTENbHBIA HHTEPEC,
HalpaBlICHHbIA HAa  OCO3HAHHBII  BBHIOOP  COOTBETCTBYIOUIEH mpodeccun U MPOAOCIDKEHHE
OMoJIOrnYeckoro 0Opa3zoBaHUs B OpraHU3aMIX CPeHEro Npo(ecCHOHAIBHOTO U BBICIIEr0 00pa30BaHMsL.
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TEMATHYECKOE IINTAHUPOBAHUE

Temuvr 3anamuii

Konuuecmes
o
yacos

Ocnognoe cooeporcarue

Buowt oesmenvrocmu obyuarowuxcs

Moaysib «ArpOTEeXHOJ0THU HACTOSIEro u 0Oyaymero». 10 kiacc

1. bBuoTexHonorus Kkak Hayka

Hcropust BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3/ieibl, CBA3b
OMOTEXHOJIOTHH C APYTUMHU HAyKaMH
(buomnorueii, 60TAHUKOM, 300JI0THEH,
MHKPOOHOJIOTHEH, OMOXUMUEH,
(bU3HOIOTHEH, TEHETHKOM,

MEIUIIMHOMN ) ¥ OTPaCIISIMU
MIPOMBILUIEHHOCTH (TIHLIEBast, JIErKast),
CEIBCKOTO XO03SHMCTBA

(>KMBOTHOBO/ICTBO, PACTEHUEBOCTBO)

1 3IpaBOOXPaHEHUEM, U3BECTHBIC

By3bl 1 HUN, cBA3aHHBIE

¢ OMOTEXHOJIOTHEH:

OUIL] buotexnonornuu PAH,

®I'bHY BHUNCB,

OI'BHY OUI] BUP,

®I'bHY BHUNCXM, ®I'BHY Ullul CO
PAH, ®I'AOY BO M®THU, ®I'BOY BO
MI'Y, ®I'bOY BO CIIoI'yY, ®I'AOY BO
HI'Y,®I'bOY BO PTAY-MCXA umenun
K.A. Tumupsizesa.

CoBpeMeHHBIC HAITPaBJICHHS Pa3BUTHS
arpoOMOTeXHONIOTUH. MeToabI
OMOTEXHOJIOTHH B HAyKE U TIPAKTUKE

PackpbiBaTh conepkaHne TEPMUHOB

Y TIOHSATHH: HayKa, OMOTEXHOJIOTHS,

arpoOMOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHIMOJHEHUS

UCCIICJIOBAaHUM U TPOTHO3UPOBATH

PE3YJIbTAThI SKCIIEPUMEHTOB.

XapakTepu3oBaTh OCHOBHBIE HAYYHBIE

IIKOJIBI B 00JIACTH OMOTEXHOJIOTHH.

Paznuuath paszznensl OMOTEXHOIOTUU

KaK HayKHU.

CpaBHUBaTh CBSI3b OUOTEXHOJIOTUU

C Pa3JIMYHBIMH OTPACIISIMHA HAYKH U

MPOMBIIIICHHOCTH.

BBISBIATE paznmuyus MexIy

pazzenaMu OMOTEXHOIOTHH.

®opMynHpoOBaTh U OOBICHSTD

IPUHIUI PA3BUTHS HAYKH OMOTEXHOJIOTHH.
BrImoHeHNE TPeT0KEHHBIX
UCCIIEJIOBATENLCKUX PadoT:

«Co3anre OMOJIOTMYEeCKH aKTUBHBIX
00aBOK M BUTAMUHOBY, «BbIBe/IeHHE HOBBIX
COPTOB PACTEHUM, MOPOJI ) KUBOTHBIX C
3aJlaHHBIMH CBOMCTBaMmU», «Co3/1anue
OaxTepuil, CHOCOOHBIX NepepadaThIiBaTh
He(Th U yCTPAHSTH OCTEICTBUS €€
Pa3IUBOB: TUTFOCH 1 MHHYCBD.
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Okckypeus «bHOTEXHOIOrHS: HayKa
U KU3Hb» B BY3 min HUU

2. O01ume IoHATHS
OUOTEXHOJIOT MU

[TonsiTrie GMOTEXHOJIOTUH. 3aueM
YEIIOBEKY OMOTEXHOJIOTHH, B UM UX
[PEUMYIIECTBO MEePe]l XUMUUYECKUM CHHTE30M.
OCHOBHBIC O0BEKTHI OMOTEXHOJIOTHUU:
[IPOMBIIIJICHHbIE MUKPOOPTaHU3MBI, KIIETKU U
TKaHHU PaCTCHUM, )KUBOTHBIX.

[TpakTrueckas padota «IIpumepsr
PUMEHEHHS OMOJIOTHYECKUX OOBEKTOB B TBOCH
PKU3HI

PackpeiBaTh conepkaHue TEPMUHOB

A IIOHATUH: OOBEKTHl OMOTEXHOJIOI'HU,
KIETKM W TKAHU pPACTEHUH, IKUBOTHBIX,
MHKPOOPTaHU3MBI.

OrnuceIBaTh mpoiiecc
OMOTEXHOJIOTMYECKOT0 MPOU3BOJICTBA.
XapakTepru3oBaTh pa3InyHbIE

00BEKTHI OMOTEXHOJIOTHH.

Paznmuyarh npoMBIIIICHHBIC
MUKPOOPTaHU3MBbI, KJICTKH U TKAaHH PACTCHHA,
PKHBOTHBIX KaK OMOTEXHOJIOTHYCCKUE
0OBEKTBI.

CpaBHHBATh MEX 1y COOOM MPOLIECCHI
XUMHUYCCKOI'O CHHTE3a M OMOTCXHOJIOTHH.

BrisBnsaTe Hanbomee 23 heKTHBHBIC
00BEKTEl OMOTEXHOJIOTHH.

Xapaktepu3oBaTh 0COOCHHOCTH
CTpOCHUS ¥ PYHKIIMH PA3THIHBIX
OMOJIOTHYECKUX 00BEKTOB.

dopMynHpoBaTh U OOBSCHATH TPUHITUIT
paboThI

OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA
BBLIOpAHHOM TPYIIBI BEIIECTB/

MaTepHualoB

3. Ocobennoctu
arpoOMOTEXHOJIOTUN

Lenu v 3a1a4n arpoOMOTEXHOJIOTHH.
OCHOBHBIE OOBEKTHI arPOOUOTEXHOJIOTHH.
buoTtexHonornueckue noaxosl

PackpeiBath cozepxanue TEPMUHOB U
MOHATHI: COXPAaHEHUE PACTCHUH U dKUBOTHBIX,
BHUJIbI KOJUIEKIIUH

T€HETHYECKOTO pa3HOOOpasusl.
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Temuvr 3anamuii

Konuuecmes
o
yacos

Ocnognoe cooeporcarue

Buowi oesmenvrocmu obyuarowuxcs

JUIS1 HAJIEXKHOTO COXPAHEHUS KOJUTEKIIUI
FCHETUYECKUX PECYPCOB PACTEHUHN U
’KUBOTHBIX. [ToHSTHS

0 MOJIEBBIX, I VIIro

Y KpUOKOJUIEKIUAX. PocT u pa3BuTue
PKHBOT'O OOBEKTA B 3aMKHYTOM

CHUCTEME B KOHTPOJIUPYEMBIX YCIOBHSIX:
KaK 9TO BO3MOXKHO.

OCHOBHBIC ITOMEIICHUS JIJIs
[MOJTHOLIGHHOH pa0boThI

nabopaTopun OMOTEXHOJIOTUU

(JlaMMHapHass KOMHATa, CBETOBas,
ABTOKJIaBHAs KOMHATBI, [IOMEIICHUE IS
[IPUTOTOBJICHUS MUTATEIBHBIX CPEJl, MOCUHAS ):
VX (DyHKIIMOHAI

1 0COOCHHOCTH.

OcHOBHBIE TPUOOPHI

JUTSL OpraHu3alliy J1abopaToOpuu
OMOTEXHOJNOIUH, UX (PYHKIIMH U BO3MOKHOCTH
(aBTOKIIaB,

CyX0’kapoBoH 1mkad, TuctTuusTop, pH-
METp, BECHI, JTaMHHAP-00KC, CTEPUITH3ATOP
WHCTPYMEHTOB,

CBETOBas YCTAaHOBKA, KIIMMaTH4eCKas
kamepa, Y O-HoHU3aTop, XOJIOIUIbHUKHN J1JIS
XPAaHEHMs TUTATEeNIbHBIX CPEl U Ap.).

NHCTpyMEHTBI A1 TPUMEHEHUST METOJIOB
OMOTEXHOJIOTMH pacTeHUl (TpenapoBaibHas
WTJ1a, CKAJIBIIEIb, TMHIIET, HOXKHUIIBI). OCHOBBI
TEXHHUKHU 0€301acCHOCTU TpH padboTe
¢ npubopamu. OCHOBHbIE TPUOOPHI JUIst

OnuchIBaTh POLIECC COXPAHEHUS U
Pa3MHOXKEHUS PacTeHUN

B KOHTPOJIUPYEMBIX YCIIOBUSAX CPEIIBL.

Xapakrepu3oBath (a3bl pocTa

Y Pa3BUTHS PACTCHUH B 3aMKHYTOU
CUCTEME.

Pasnuuarte npenmyiecrsa

Y HEJIOCTATKHU Pa3IMYHbIX THIIOB
KOJUICKIIH.

CpaBHUBaTH dTanbl pabOThHI

B 1abopaTopuu OMOTEXHOJIOTHH.
Br1siBisTh Hanbosee 3G hEeKTUBHBIE TPUEMBI
U1 cOXpaHeHust 00pa3IoB PaCTeHUN U
PKUBOTHBIX.

cTpoeHUs U PyHKIHUU 00pa3OB PACTCHHIA.

KPHUOKOHCEPBALMU PACTCHUN

XapakTepu3oBarhb 0COOEHHOCTH

dopMynupoBaTh U OOBIACHITH MPUHIIUI
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Oopranuzanuy 1adopaTopun OUOTEXHOIOTHUH:
ABTOKJIaB, CYX0XKapOBOM 1IKad, TUCTUILIATOP,
pH-meTp, Bechl, TaMUHApP-00KC, CTEPHIIN3ATOP
MHCTPYMEHTOB,

CBETOBAs YCTAHOBKA, KIIMMaTHUECKas
Kamepa, Y @-noHU3aTOp, XOIOJUIBHUKH IS
XpaHEHUs

HHUTATEIbHBIX Cpeal U Ap. IHCTpYMEHTHI
U1 IPUMEHEHUS METOA0B OMOTEXHOIOTHU
pacTeHuil: mpenapoBaibHas UTJa, CKAIBIENb,
MUHIIET, HO)KHUIIBL.

[IpakTnueckass pabora «KymnbTypHOg
pacTeHHe B KYyJbTYpPaJbHOM COCYJE: OIHIIH
pacTeHue B mpoOupKe.
HccnenoBatensckas pabora «Poct
YEepPEHKOB PACTECHUI1 B BOJIE C pa3HBIM
ypoBHeM pH»

4. KynpTypa KJIETOK U TKaHEeil

MeTo1b1 KyIbTYPBI KJIIETOK U TKaHEH B
cenexuuu. KammycHas kynbTypa.

KynbTypa KIeTok u arperaToB KJIETOK.
KynbsTypa nportoractos. [lonyuenue
COMAaTUYECKUX THOPHI0B METOJIOM CIIUSHUS
M30TMPOBAHHBIX

MIPOTOILIACTOB.

Kirerounas cemexmus. Micmoab3oBaHMe
rarIoOuINU B CEJIEKIIHM.

IIpumepbl npUMEHEHUs KYIbTYp

PackpsIBaTh conepkaHne TEPMUHOB U
[MOHATHI: KaJUTyC, MPOTOIJIACT, COMATUYECKHI
ruOpu, TarIon/ I, IITaMM.

OnuceiBaTh NpoLecC KyIbTUBUPOBAHUS
KJIETOK M TKAHEW PAaCTEHUN U )KUBOTHBIX.

XapakTepru3oBaTh pa3HbIE TAIbI
KYJIbTUBUPOBAHUS KJIETOK M TKaHEW pacTEHUI U
PKUBOTHBIX.

BersaBiisaTe Hanbosee 3 GpeKTuBHbIC

KJIE€TOK M TKaHEH B HAaYYHBIX
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Temuvr 3anamuii

Konuuecmes
o
yacos

Ocnognoe cooeporcarue

Buowi oesmenvrocmu obyuarowuxcs

MCCIJIEJOBAHMSIX U B IPAKTUKE Pa3INYHbIX
HI: 3HaKOMCTBO € JIUTEPATypOr — HAYYHBIMHU

MyOJIUKALKAMHE 110 Pa3HBIM 00BEKTaM
(MUKpOOBI, pacTEHHUSI, JKUBOTHBIC).

XapakTepHucTuKa KJIEeTOK,
KYJIbTUBUPYEMBIX i1 Vitro.
MopdoreneTndueckue Myt pa3BUTHUS KIETKY in
Vitro.

N3BecTHBIE KOMIEKLIMU
OMOTEXHOJIOTMYECKUX OOBEKTOB — HX POJIb,
3a/1auu, COCTaB, MPUMEPHI (in Vitro KOJICKIIUU
pacTEeHUM, KOJUIEKI[MHU IITAMMOB
MUKpOOpraiu3mMoB. CeMuHap

10 POYUTAHHOU JINTEPATYPE, JOKIIAIbI
00y4JaromuXxCsl).

brorexHoorus Npon3BoACTBa KYJIbTYPbI
KJIETOK, TKAHEW M OPTaHOB

pactenuit. [IpakTuyeckas pabota
«I[IpoTOIIaCTBI KIIETOK.

HccnenoBatenbckas pabora

«CymIeCTBYIONINE KOJIICKITUHU KJIETOK U
mTamMmMoB B Poccuu u ux poib

B Pa3BUTHUU T€HETHUECKUX TEXHOIOTUI».

HccnenoBarenbckas pabora

«I". 1. Kapnie4eHKO KaK reHeTHK-

OKCIICPUMCHTATOP U OMOTEXHOJIOT

METO/IbI KYJIbTUBUPOBAHUS KJIETOK U
TKaHEW pacTeHUH, KUBOTHBIX,
MHUKpPOOPTaHHU3MOB.

XapakTepu3oBaTb 0COOCHHOCTH CTPOSHUS
U QYHKIUHU KIETOK

Y TKaHEH paCTEHUM, )KUBOTHBIX,
MHUKPOOPTaHHU3MOB.

DopMyIHPOBATH U O0BACHSATH IPUHIIUIT
BBIKUBAEMOCTH, POCTa

Y Pa3BUTHS KyJIbTUBUPYEMBIX KJIETOK U
TKaHEH
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Tembl 3ansamuil Konuuecme OcHosHoe codepoicanue Buowi oesmenvrocmu obyuarowuxcs
0
uacos

5. IIurarenbHble cpensl s 2 Makpo- 1 MUKPO2JIEMEHTBI, ICTOYHUKH PackpsIBath cozepkaHue TEPMUHOB U

arpoOMOTEXHOJIOT Ui

YIJI€BOJOB, BUTAMMHBI, XKEIUPYIOIIAE areHTHI.
‘TUIIBI TUTATEIBHBIX CPEX — )KUIKUE

Y TBEPJBIE.

[TurarenpHbIE CpebI

JUIs OMOTEXHOJIOIMH PACTEHHH.
Pazpa0oTka HOBBIX MUTATENBHBIX CPEJl, B TOM
Y1CIIe BKIIOYAIOIUX OMOCTUMYIISATOPHI U
Apyruc

perysaropsl pocta. MeTosl
ONTUMM3ALMU MUTATEIbHBIX Cpell. OCHOBHbIE
KOMIIOHEHTHI IUTATENIbHbBIX CPEJL
(MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI,
VMCTOYHUKU YIJIEPOJa, BATAMUHBI,
PKEJIUPYIOILNE ar€HThI, PETYJIATOPbI pOCTa).

VYposens pH nurarenbHOM cpepl

Y €70 BIMSHUE HA PA3BUTHE PACTCHUM.
Becsl, pH-meTp.

Jlaboparopnas pabota «IlutaTenbHbie
Cpenbl ¥ yCIIOBUS KYJIbTUBUPOBAHHUS,
KYJIbTYPbI PACTUTEIIBHBIX KJIETOK

u TKaHei». [IpakTuyeckas padora

«[IpuroroBnieHne CTOKOBBIX (MATOUYHBIX )
[PaCTBOPOB MAKPO- U MUKPOJIEMEHTOB
[MATATEIbHOM Cpelipl 110 ponrcu Mypacure u
Ckyray. [Ipaktuyeckas pabora

«[IpuroroBiieHNE MATATENBHBIX CPEL VIS
BBEICHUS B KYIbTYPY in VIIro»

MNOHSATHI: TUTATEIbHAS CPe/ia, KOMIIOHEHTEI
nuTaTeNbHOM cpeasl, pH pactBopa.

OnuchIBaTh MPOIECC MPUTOTOBIICHUS
MUTATEIbHBIX CPE AJISl Pa3HBIX

00BEKTOB.

XapakTepru3oBaTh IPOLECC
[PUTOTOBJICHHS TUTATEIBHBIX CPEJl B
3aBHCUMOCTH OT BEIOPAHHOTO

00BeKTa HccneIoBaHus. Pa3nuyars THITBI
MUTATEIBHBIX CPE/l B 3aBUCUMOCTH OT 3a/1a4i
KyJIbTUBHPOBAHUSL.

CpaBHHBATh PACTBOPUMOCTH BEILIECTB BO
BpEMsI IPUTOTOBJICHUS MUTATEIBHBIX CPEI.
CpaBHMBATH THITBI TUTATEILHBIX CPE B
3aBHCUMOCTH

OT MX COCTaBa.

BeisBisaTe Hanbosee BaKHbIE
KOMITOHEHTHI TUTATEIILHOM CPENIbI 1
[IPOTHO3UPOBATh P PEeKT

OT HEXBATKH KaXKJIOTO U3 KOMITOHEHTOB.

XapakTepu30BaTh GYHKLIUU
KOMITOHEHTOB ITUTATEILHBIX CPE/I.
®opmMynupoBaTh U OOBSICHATH MPUHIIUIT
KyJbTHBUPOBAHHUS PACTCHU Ha MUTATEILHBIX
cpeax pa3IM4HOro COCTaBa
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Tembl 3ansamuil Konuuecme OcHosHoe codepoicanue Buowi oesmenvrocmu obyuarowuxcs
0
yacos
6. PerynsaTopsl pocrta Kak 4 Poct u pa3zButue pactenuii. OcranbHbie PackpbiBaTh copiepkaHne TEPMUHOB U

(hakTOpHI ycriexa OMOTEXHOJIOTHH
pacTeHui

HTanbl OHTOreHe3a. O0IIre 3aKOHOMEPHOCTH
[pOCTa pacCTEHHUIA.

OcHoBHBIE KJIacchl (PUTOTOPMOHOB
(ayKcHHBI, IUTOKUHUHBL, THOOepernabl, ABK,
STHUJICH U IP.) ¥ UX (PYHKIIMU Ha pa3HBIX dTanax
Pa3BUTHUS PACTCHUS.

W3BecTHBIE TeHETUYECKHE

MEXaHU3MbI, KOHTPOJIUPYIOIIHE POCT U
pa3BUTHE PACTCHUH.

DHJIOTEHHBIC B 3K30TCHHBIC PETYIISITOPBI
pocTa pacTeHull B mpoOupkKe.

Jlaboparopnas pabora

«DeHoTUIMYEeCKas OlIEHKa pocTa

Y Pa3BUTHS PACTEHUH B 3aBHCHMOCTH OT
HaMM4Yusl (GPUTOTOPMOHOB

B IIUTATEJILHOM cpeie»

MOHSTHI: PUTOrOPMOHBI,

PEryJIATOPBI POCTA PACTEHUIA.

OnuceIBaTh MpOoIECcC POCTa U pa3BUTHS
pacTEHUH.

XapakTepu30oBaTh NpoIECcC pocTa

Y Pa3BUTHS PACTEHUH B 3aBHCHMOCTH OT
FEHOTHUIIA ¥ OKPYXKAIOUINX YCIOBHI.

Paznmgars GyHKIMH PEeryIsTOPOB POCTA.

CpaBHuBaTh (YHKIIUH PETYIATOPOB
pocTa.

BhIsBISATE DYHKIIUU PETyNATOPOB pOCTa
0 MPEIOKEHHBIM Y eKTam.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS ¥ (PYHKIIMH PA3THIHBIX
(bUTOTOPMOHOB.

dopMynHpOBaTh U OOBSICHSTH

MIPUHIIUT BO3AEUCTBHS GPUTOTOPMOHOB Ha
POCT ¥ pa3BUTHE PACTCHUI

7. BUOTEXHOIOT U PaCTCHUI

10

Bo3M0OXHOCTH IPUMEHEHUS
ArpOOMOTEXHOJIOTHI B CEJICKIINH,

CEMEHOBO/ICTBE U INTOMHUKOBOJICTBE.
bOJIe3HN 1 UMMYHUTET PACTCHUIA:

ot H.J. BaBunosa 10 COBpEMEHHOCTH.

Y cKopeHHas ¥ TpaIuLIMOHHAs CEJIEKIIU:
COKpallaeM CpOKU

MIOJIy4YEHUS HOBBIX COPTOB. OCHOBHBIE
METO/bI celeKkuu. I nbpuansanus.

®opmbl 0T60pa. OCHOBHBIE HAPaBICHUS
CEJICKLUU: YIIy4ILIEHUE YPOKAUHOCTH,

YCTOMYMBOCTH

PackpeiBaTh cofepxaHie TEpPMUHOB U
[MOHSTUM: CEICKITHS,

CEMEHOBOJCTBO, INTOMHUKOBOJICTBO,
MUKPOPa3MHOKEHUE PACTEHUN, 03/I0POBJICHUE
PaCTCHUIA.

OmnuceIBaTh MpoIiecce
MUKpPOPa3MHOXKEHHS pACTEHUM, CO31aHUS
HOBOT'O HCXOJIHOT'O MaTepHaia JUIsl CEJIEKIUH,
oTOopa,

037I0POBJICHUS PACTEHUN U MTOJTY4YEHUS
03J0POBJIEHHOTI'O ITOCaJJ0YHOI0 MaTepHaIa.

XapakTepHu30BaTh IPOLECC
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K OMOTUYECKUM U a0MOTHUECKUM
(dhakTopam.

O3110poBJIEHHE PACTEHUI OT BUPYCOB C
[MOMOIIIbIO0 METOJI0B OMOTEXHOIOTHH: METOIbI
KYJIbTYpPbI allUKAJIbHBIX MEPUCTEM,
TEepMOTEpaIuu,

XEMOTEpPANNU, KpUOTEpAIIuu

Y KOMIUIEKCHOM Tepanuu. [lonyuenue
037]0POBJIEHHOT'0 II0CAJJOYHOT'0 MaTepuaa —
KITyOHEel KapTodens U caXXeHIIeB IJT0I0BIX
KynbTyp. KynbTUBHpOBaHKE PACTUTEIBLHOTO
MaTepuaia B KyJabType in Vitro: OCHOBHBIE
[IPUHLIMITBI U MOJENIU KYJIbTUBUPOBAHMUSI.
Kamnycorenes,

CYCIIEH3UOHHBIE KYJIbTYpPbI PACTCHUH.
Mukpopa3zMHOKEHHUE PACTCHU.

OkoHomuyeckuii 3p ekt oT BHEApEHHS
METO/IOB

OMOTEXHOJIOIMH B PACTEHUEBO/ICTBO.
KpuoxpaHnenue pacTeHui.

Kpunonpotrekropsl. [IocTkpruorennas
pereHepanus. buonornueckue cpeacTaa
3alUThl PACTEHUIN: IPEUMYILIECTBA

Y NIEPCIIEKTUBBI IPUMEHEHHUS.

Tepmoc u cocyn Jlproapa ¢ KuIKum
a30TOM, KpHOIIPOOUPKHU.

[TpakTryeckas pabota «Pa3MHOXkeHHE

IJIOJJOBBIX PACTEHUM YEPEHKOBAHUEM

YCKOPEHHOU U TPaAULMOHHON

CEJIEKLINU, MUKPOPa3MHOKEHHUS,
03JI0pOBJICHUS] PACTCHUH.

Pa3znuyath MeTO/BI CeNEeKLNH, CIIOCOObI
03/10pOBJIeHUs pacTeHuil. CpaBHUBATH METOBI
CEJIEKIINH, CITIOCOOBI 03/I0pPOBJICHHUSI PACTEHUH.

BrisiBisaTs Hanboliee 1 HaMMeHee
A HEKTHUBHBIC CITOCOOBI MTOTYICHHS UCXOAHOTO
Marepuaa

JUIS CEJIEKIIMHU; 03J0POBJICHHUS pACTEHUIA.

XapakTepr30BaTh 0COOCHHOCTHU U
(GYHKIIUM METOJIOB CEJEKIUH,

C1oco0O0B 03/10pOBJICHUS PAaCTEHUH.
DopMyIHPOBATH U OOBSICHITH IPUHIIHIT
TPagULMOHHOMN

Y YCKOPEHHOM CEeNeKIMH, TPUHIIUIT
pabOoTHI TOTO MITM HHOTO METO/1a 030POBIICHUS
pacTeHui
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Temuvr 3anamuii

Konuuecmes
o
yacos

Ocnognoe cooeporcarue

Buowi oesmenvrocmu obyuarowuxcs

Y MUKPOPa3MHOKEHHUEM — IIPUMEDP
MaJIMHBI (MM 3€MJITHUKH, €XKEBUKH,
CMOPOJIMHBI)».

[TpakTudeckas padora «BBenenue
PacTeHUN B KYJIbTYPY in Vitro

Y IIOJ/IEP’KaHUE YUCTOM KYJIBTYPBI
DKCILIAHTOBY.

[TpakTrueckas pabora «Pa3MHOXKeHUE
KapTodes B IpoOupKe».

HccnenoBatenbckas pabora

«Kaxk 1moxy4arot moToMcTBO

BEreTaTUBHO Pa3MHOKAEMBIX KYJIBTYD
€clIi HE ceMEeHaMu?»

HccnenoBatenbckas padboTa

«BpIpanBanue pacTeHUN B IpOOUpPKeE».

HccnenoBatenbckas padora «Kak 00xkbs
KOpPOBKA YpOKal cracaja — O COBPEMEHHBIX
crioco6ax

OMOJIOTMYECKOM 3alUThl PACTEHUI»
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Temuvr 3anamuii

Konuuecmes
o
yacos

Ocnognoe cooeporcarue

Buowi oesmenvrocmu obyuarowuxcs

Monayab «CoBpeMeHHbIe 0MOTEXHOJIOTHHU B cesiekuum». 11 kiacc (34 v)

1. 'eneTnyeckue pecypcol
Poccun

Crparerun coxpaHeHHs! TeHETUYECKUX
pecypcoB. CoxpaHeHHE pacTeHUM

in situ v ex situ.

buopecypcHsble koinexkuuu Poccun.
Komiek1yst reHeTHYeCKUX PECYpCOB PaCTeHUM
BUP. I'ep6apuii BUH. Komekmus
FCHETUYECKUX PECYPCOB KUBOTHBIX
BHUUITPK. Komnekiuu KjIeToK ¥ IITaMMOB
BHUMCXM. UccnenoBatenbckas padora

«ITo marepuanam popyma

«['enernueckue pecypcesl Poccun»

PackpeiBaTh cozep:kaHne TEPMUHOB U
[MOHATUI: COXPAaHEHUE PACTECHUN in Sifu U ex
iSitu.

OnuceIBaTh NPOLIECC COXPAHEHUS
pacTeHUM B YCIIOBUSIX in Situ U ex Situ.

XapakTepu30BaTh CIOCOOBI

COXpPaHEHUsI PACTEHUI B YCIOBHUAX

in situ U ex situ.

Pasnuyars ciocoObl coxpaHeHus
pacTeHUM B YCIIOBUSIX in Situ U ex Situ.

CpaBHHBaTh 0COOEHHOCTH

COXPaHEHHUsI PACTCHUI B yCIOBUAX

in situ ¥ ex situ.

BeusaBisaTe Hanbosee 3¢ GeKTUBHBIN
MPUEM JUIsl COXpaHEHUs! KOHKPETHOI0 00pasiia
PaCTCHUIA.

XapakTepu3oBaTb 0COOCHHOCTH U
byHKIHU.

dopMynHupoBaTh U OOBIACHSITH TPUHIIUIL
in situ U ex situ COXpaHEHHUs

TeHETUYECKUX PECYPCOB PACTEHUI
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Tembl 3ansamuil Konuuecme OcHosHoe codepoicanue Buowi oesmenvrocmu obyuarowuxcs
0
yacos
2. OCHOBBI T€HETUKH U 8 HacnencTBeHHOCTh M MI3MEHYHBOCTH — PackpwiBath copepkaHne TEPMHHOB U

CCJICKIIMH

OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
3MEeHYMBOCTh MyTalIMOHHAS U
MoauduKaonHas. ['eH — MaTepuaabHbII
HOCHTEJIb HACJIECTBEHHOCTH M N3MEHYHNBOCTH.
HykjieMHOBBIE KHCIIOTHI.

Jlokanu3anusi reHeTUYECKOro MaTepuania
B KJIeTKe. [enenune knetok. Pemukanus JTHK.
OcHOBHasl 1orMa MOJIEKYJISIPHOIN OHOJIOTHH.

Tpanckpunuus. Tpancnauus. Myranuu.

3aK0H TOMOJIOTUYECKUX PSIIOB

B HAacJIeACTBEHHOHW H3MeHuYMBoCTH H.I|
BasunoBa B 1920 u 2020 rr. IlpakTuueckas
pabota

«MonudukanmoHHas U3MEHYUBOCTH B
npupojie» (coopaTh U CPAaBHUTH JIUCTHS,
[IBETKH C OJTHOT'O PACTEHUS H/WIIH C PA3HBIX).

HccnenoBarenbckas padora «I' MO —

9TO MyTaIluy WU Moaudukanuu?»

[MOHSATUI: HACJIEACTBEHHOCTh, U3MEHYNBOCTb,
red, JIHK, PHK, Genok, 3akox
FOMOJIOTUYECKUX PSAAO0B B HACIIECTBEHHON
M3MEHYUBOCTH.

OrnuceIBaTh MPOSIBICHUS

MOJIM(UKAUOHHONW U MyTallMOHHOM
W3MEHUYUBOCTH, cTpoeHure JJTHK

u PHK, Genkos.

XapakTepu3oBaTh CTPOCHUE

1 (PyHKIIUU HYKJIEHHOBBIX KUCIIOT,
OeJKOB.

Paznuyarh TUTIBI KI3MEHYHBOCTH.

CpaBHMBaATh MyTallHOHHYIO

1 MOM(UKAIIMOHHYIO H3MEHIUBOCTb.
BEISBISATE MOAU(PUKALIUU U MYTAIIUU.

Xapaktepu3oBaTh 0COOEHHOCTH U
¢ynkunu JJHK, PHK, Oenkos.

dopmynupoBaTh U O0BICHATH

MPUHIUI AEHCTBUA 3aKOHA
TOMOJIOTUYECKUX PSIJIOB

B HACJIEJACTBEHHON N3MEHYMBOCTH
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Tembl 3ansamuil Konuuecme OcHosHoe codepoicanue Buowi oesmenvrocmu obyuarowuxcs
0
uacos

3. Unxenepust 15 Kiterounas v reHHass HH)KEHEpUs PackpsIBath cozepkaHue TEPMUHOB U

B OMOJIOTHH PAaCTEHUI

pacTeHui y1s pa3BUTHSA cenekiuu. [Ipupoano-
TpaHCTeHHbIC pacTeHus. PacTenus-
orodadbpukxmy.

buorexnonoruueckue METOAbI B
CEJICKI[UU PACTCHHUIA.

['eneTnueckoe peraKTUPOBAHUE
KYJIbTYPHBIX pacTeHUN. YeM reHeTu4eckoe
peIaKTUPOBAHUE OTIIMYAETCS OT T€HETUYECKON
Mo pHUKaAIIY.

ITorck HOBBIX T€HOB-MUIIICHEI:
CYILIECTBYIOIINE METOIUKH.

[IpoBenenue in silico ananuza. ['eHHas
WH)KEHEPUSI  3€PHOBBIX  KYJIbTyp. ['eHHasd
WHKCHEPUS

xJjom4atHuka. ['eHHass uHxeHepus
ToMmarta. [ 'eHHast uHKeHepus Cou. [ enHas
MH)KEHEPUS TUIOAO0BBIX KyIbTyp. ['eHHas
WHXXEHEPUs KapTodes.

[TpakTnueckas pabora «lIpoBenenue in
silico aHamu3a JJI1 IIOMCKAa HOBEIX TI'€HOBA
MUIIEHEN I PeAaKTUPOBAHUS KYJIbTYPHOI'O

[MOHSATUI: KJIIETOYHAs! U T€HHAsl UH)KEHEepUs
PacTeHUH, TEHETUYECKOE PEIAKTUPOBAHUE,
I'MO, in silico ananus.

OnuceiBaTh  MpoOLECC  KJICTOYHOU U
F€HHOM WH)XEHEpUM pACTEHUM, MPHUHIIMIIb]
FEHETUYECKOTO

penaktupoBanus, co3ganue ['MO, starbl
in silico ananusa.

XapaxkTepru3oBaTb COBPEMEHHBIE
JIOCTHKEHUS TEHHOM 1 KJIETOYHON HH)KEHEPU U
Pa3HBIX BUJIOB PACTCHUH, IPOBEACHUE in Silico
aHau3a.

Paznuuars reHHyI0 U KJIIETOYHYIO
WHKEHEPUIO.

CpaBHUBaTh OMOTEXHOJIOTMUYECKHE
METO/IbI B CEJIEKIIUH PACTEHU. BBISBIATH
Pa3IMUMA MEXKIY T€HETUYECKUM
PEIAKTUPOBAHUEM U T€HETUYECKOM
Mo uduKaend. XapakTepru3oBaTh
0COOEHHOCTH U (PYHKIIHH.

dopmMynHpoBaTh U OOBACHATH MPUHIUT

pacteHus (Ha BHIOOD)» KJIETOYHOU 151 TE€HHOU WHXECHEPUH,
FEeHETUYECKOTO
PEIaKTHUPOBAHUS M TEHETHUYECKOM
MOTUUKAITIH
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Tembl 3ansamuil Konuuecme OcHosHoe codepoicanue Buowi oesmenvrocmu obyuarowuxcs
0
uacos
4. Nnxenepust 5 CoBpeMeHHbBIE METO/1bI PackpsiBaTh copep:KkaHHE TEPMHUHOB U

B OMOJIOTMH KUBOTHBIX

B )KHBOTHOBOJICTBE: TPAHCIUIAHTAIIHS
AMOPHOHOB, XUMEPHBIC KHBOTHBIE,
KJIOHHPOBaHHE.

['eHHast MHXKEHEPUs B )KUBOTHOBOJICTBE.

[Tpaktuyeckas padora «IIpoBenenue in
silico aHamM3a JIsl IOMCKA HOBBIX TCHOB-
MUILIIEHEH [T PeJaKTHPOBAHUS

’KHBOTHOT'O» (Ha BBIOOD).
VccnenoBaTenbckas padora «[ eHHas
WH)KEHEPUs )KUBOTHBIX: apTYMEHTHI 32 H
[IPOTUB

[TOHATUH.
OnuceiBaTh TPAHCIIJIAHTALIUIO

OMOPUOHOB, = XHUMEPHBIX  JKHBOTHBIX,
KJIOHUPOBAHHE.

XapakTepHu30BaTh TPaHCIUIAHTAIIUIO
3M6pI/IOHOB, XUMCPHBIX KHNBOTHBbIX,
KJIOHHPOBaHHE.

Paznuuate TpaHcriiaHTaIMIo

SMOPHOHOB, XUMEPHBIX KHUBOTHBIX,

KJIOHUPOBAHUE.

CpaBHUBATH TPAHCIUIAHTAIUIO

SMOPHUOHOB, XUMEPHBIX KHBOTHBIX,
KJIOHHPOBaHHE.

XapakTepr30BaTh 0COOCHHOCTH U
byHKIHU.

dopMynupoBaTh U OOBICHITH TPUHITUTT
TeHHON MH)KEHEPHH, TeHETUYECKOTO
PEeIAaKTUPOBAHHUS

¥ TeHETHYECKOH MOoIU(UKAITIN
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IMPUJIOKEHUE. ®UJIBMbI U 3AITMCHU TEJIEBU3NOHHBIX TPOI'PAMM

MoayJib «ATpPOTEXHOJIOTHN HACTOSIIEro U 0Oyaymero». 10 kiacc
Tema 1. Buomexnonozus Kak Hayka

Jokymenrtanbhbiii puiieMm Ceprest bpunesa «Hossiii cBet. Hukonait BaBunosy». — URL:

https://smotrim.ru/video/2618068
Jokymenrtanbubiii GuinsM «CemeHa, KOTopble cnacyT denoBeyectBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm campaign=autocomplete

Moayab «CoBpeMeHHbIe 0MOTEXHOJIOTHH B cejiekium». 11 kiace

Tema 1. I'enemuueckue pecypcel Poccuu

JloxymeHTanbHbIN (GUiIbM «3010TOH 3eeHbIi 3amacy. 15 anpenst 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHogvl 2enemuxu u celeKyuu

OwieMbl 13 WKIa «Matpuna Haykn». Science and plants. Hayka u pacrenus.

3epno6o6oBbie. — URL: https://www.youtube.com/watch?v=nCf9dl1Fpa8

Tema 3. Huoicenepus 6 ouonozuu pacmeHnuit

OunbMbl U3 nukina «Matpuna Haykuy». Science and plants. Hayka u pacrenus.

['enerrueckoe penaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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