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AKTyaJIbHOCTh W Ha3HaueHWe mnporpammbl. [IporpamMma paszpaboTaHa B COOTBETCTBUH C
TpeboBaHusaMu DenepanbHOrO rOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOIO OOLIEro
o0Opa3oBaHus, OPUEHTHpPOBaHA Ha OOECIEYCHHE WHAMBHIYAJIbHBIX MOTpeOHOCTEH OO0yJarommxcs H
HampaBjieHa Ha JIOCTH)KCHUE IUIAHHUPYEMBIX PE3yJbTaTOB OCBOCHHS IPOTPaAaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHusl C y4eTOM BBIOOpAa y4YaCTHMKAaMHU OOpa30BaTENbHBIX OTHOIIEHUI KypCOB BHEYPOUHOM
NESITeIbHOCTU. JTO MO3BOJIAET 00ecneuuTh €AMHCTBO o0s3arenbHbIXx TpeboBanuit ®I'OC Bo Bcem
IIPOCTPAHCTBE HMIKOJIBHOTO 00pa30BaHUs: HE TOJILKO Ha YPOKE, HO U 3a €ro IpeeaMH.

AKTYaJbHOCTh pean3aliuy JAHHOW MPOTpaMMbl 00YCIOBJIEHA CaMOl 0COOEHHOCTHIO MPOEKTHO-
HCCIIEIOBATENIbCKON JIEATENbHOCTU. JTa AEATEIbHOCTD JIEKUT B OCHOBE MO3HABATEILHOIO MHTEpeca
peOeHKa, SIBIISIETCS 3JI0TOM YMEHUS TUIAHHPOBATH JIIOOBIE EHCTBHS U BaKHBIM YCJIOBHEM YCIICITHON
peanuzanuu  uaed. JroOble HW3MEHEHUs COBPEMEHHOTO OOIecTBa CBSI3aHBI C TPOEKTAaMU U
HCCIEOBAaHUSIMA — B HayKe, TBOPYECTBE, OW3Hece, OOIIECTBEHHOW >XM3HU. [loATOMY BakHBIM
AJIEMEHTOM PAa3BUTHUSI JIMYHOCTH OOydaromierocs sBisieTcss (OpMUpPOBaAaHHME OCHOBHBIX HAaBBIKOB
MIPOEKTHO- MCCIIEI0BATENbCKON NESATENbHOCTH.

[Iporpammoii mpenycMoTpeHo (GOPMHPOBAHUE COBPEMEHHOTO TEOPETUYECKOTO YPOBHSA
3HaHUH, a TaKXKe M TMPAKTUYECKOTO OMbITa paboThl C JaOOpPATOPHBIM O0OpYIOBAHHEM, OBJAJCHHE
MpUEeMaMH HCCIIE0BATEIHCKON JeITEIbHOCTA. METOoIbl opraHu3aui o0pa3oBaTeIbHON W HAy4YHO-
HCCTIEOBATEIbCKON  JEATEIBHOCTH  IPEAyCcMaTpuBalOT  (GOpMUpOBaHHE y  OOydYarOIIMXCS
HCCTAHJAPTHOI'O TBOPYECKOTO MBINIJICHUS, CB060)II)I CaMOBBIpaXXCHUA W HWHIWBHUAYAJIbHOCTHU
CY)KJICHUH.

Jlnigs  momHOro  ydera  MOTpeOHOCTEN — yyamuxcs B MporpaMMe  HCHOJIb3yeTcs
muddepeHINPOBaHHBIA MOJIX0J, YTO CTUMYJIMPYET YdYallerocss K YBEJIMYEHHIO MOTPeOHOCTH B
WHJVBHUIYyAJIbHOW, WHTEJUICKTYaJIbHOW M TO3HABATENbHOM JEATEIBHOCTH W PA3BUTUIO HAy4dHO-
HCCIIeIOBATEIbCKUX HAaBBIKOB. [Iporpamma cranet BocTpeGOBaHHOM B EPBYIO OUYepeb HIKOJIbHUKAMH,
KOTOpbIE MMEKT CTOMKHMN HMHTEPEC U COOTBETCTBYIOU[YI0 MOTHBALMI0 K M3YyYEHHUIO IPEAMETOB
€CTECTBEHHO-HAyYHOT'O LIMKJIA,ECTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B nmoapocTkoBoM Bo3pacTe ydaniuecs NpOsBJISIIOT CBOK 3aMHTEPECOBAHHOCTh B TOM WJIM WHOMN
o0nacTu 3HaHUM, HAyYHOM HAIpPABICHUU WU MpodeccHoHaNbHOM nesTenbHOoCTH. Takum 00pazom
MPOUCXOIUT (OPMUPOBAHUE TIO3HABATEIBHOW W TNPOQPECCHOHAIBHON COCTaBISIOUIEH JIMYHOCTH,
[IOMOTaeT ydauiemycs B ONpeAeseHUH OyAyllero *U3HEHHOrO MyTH U B MPOo(eccHnoOHaIbHOM BBIOOpE
rocJie OKOHYaHus mIKoJibl. [Togo6HOro poia 3auHTEpEeCOBAaHHOCTh CTUMYIUPYET MOCTOSIHHOE KeJIaHHue
IIKOJIbHUKA K TO3HAHUIO HOBOTO, PACHIMPEHUI0 U YIIyOJIeHHIO COOTBETCTBYIOUIMX 3HAHMIA,
WIIOJYYEHUIO HOBBIX B TOM YHUCJE MNPAKTUYECKUX HABBIKOB, @ TAaKK€ MOTHUBHUPYET Yy4yallerocs Ha
poQopHEeHTALIUIO.

[IporpamMma HareneHa Ha MOMOIIb PeOEHKY B OCBOGHUM OCHOB OpPraHU3AIMU U OCYIECTBICHUS
cOOCTBEHHOU MPOEKTHO-UCCIIEIOBATEILCKON JIEATENILHOCTH, a TaKXKe B MPUOOPETEHUH HEOOX0AUMOTO
ombITa JUisi pabOThl HAJl MHIWBUIYATbHBIM HCCIEAOBAaHMEM WM TpoekToM. [Iporpamma momosker
IIKOJIBHUKY B 060Jiee TTyOOKOM M3Y4YeHUU MHTEPECYIOIIel ero 00JacTH €CTeCTBEHHBIX HAaYK, a TAKXKE B
MPUOOPETEHUN BAKHBIX COIMANBHBIX HABBIKOB, HEOOXOIUMBIX JUISl MPOIYKTUBHOW COIHANIM3AINUA U
(dhopMHUpOBaHUSI TPAKIAHCKON MO3UIUU:

— HaBBIKA CaMOCTOSITENIBHOTO DEIIEHUs aKTyaJbHBIX MCCIEAOBATEIbCKUX WIIU MPAKTUYECKUX
3aJa4, BKJIIOYAIOMIETO B ce0sl yMEHUE BUIETh M aHAIM3HPOBATh IPOOJIEMBI, HY)KJIAIOIINECs B PELICHUH,
YMEHHUE JIETaJIbHO MpOopadaThiBaTh U peam30BbIBATh CIIOCOOBI pabOThl ¢ HUMHU, YMEHHUE IJIAHUPOBAThH
COOCTBEHHYIO pPabOTy M CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE INPOJBIKEHHE K IKEIaeMOMY
pe3yabTarty;

— HaBbIKa IeHEpUpPOBaHMUA U O(opMIIEHUs COOCTBEHHBIX HJeH, 00JeueHHus MX B yAOOHYIO JUIs
pacripocTpaneHus Gpopmy;

— - HaBBIKAa YBAXMUTEJIHHOTO OTHOIICHHS K UYy)KUM B3IJIAJaM U HJEsIM, OPOPMIICHHBIM B padoTax



JOPYTUX JIIOJIEH, IPYTUX aBTOPOB — BJIA/ICNbLIEB HHTEIUIEKTYaAIbHOM COOCTBEHHOCTH;

— HaBbIKa MyOJWYHOTO BBICTYIUICHHS TNeped OOJNBIION ayauTopHel, apryMEHTUPOBAaHUS H
OTCTaMBaHUS CBOCH TOYKH 3PEHHUs, OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIHBIX, YOCKICHHUS
JIPYI'UX B CBOEH MPaBOTE, IIPOJIBUKECHUS CBOUX HUJIEH;

— HaBblKa pabOThI CO CHEIHAIN3UPOBAHHBIMU KOMIIBIOTEPHBIMHM IpOrpaMMamMHu, J1a00paTOPHBIM
000pyJIOBaHNEM, TEXHHYECKUMH yCTPOHUCTBaMHU, OMOIMOTEUYHBIMU (POHAAMHU W MHBIMU PECYPCaMH, C

KOTOPBIMHU MOKET OBITH CBSI3aHA IMPOCKTHO- UCCJICAOBATCIIbCKAA ACATCIbHOCTD IKOJIbHUKA.
Kpome toro, pabora mkogpHHUKA HaJ MPOEKTOM WM HUCCIEIOBAaHUEM OyIIET CIIOCOOCTBOBAThH U

Pa3BUTHUIO €TO aJICKBaTHOM CaMOOIICHKH.

BapuanTtsl peasu3zauuu nporpaMmmsl U ¢popmMbl NpoBeIeHUs 3aHATHI.

JlanHas mporpaMMa paccuuTaHa Ha paboTy co mKkosibpHHKaMHu 5-9 xiaccos. Ilemarory BakHee
aKI[EHTUPOBAaTh CBOE BHUMAaHHE HE CTOJIbKO Ha KAayeCTBE pe3ysbTara MPOEKTa WM HCCIEeIOBaHUS,
CKOJIbBKO Ha TOM, YTOObl y4amuiics modydaid 3HaHUS B TOM 4HCI€ M Yepe3 BbINOJHEHUE
MPaKTUYECKOr0 3aJaHusl, Jejajl BBIBOJbl M YMO3AKJIIOYEHHUS HA OCHOBAHMU CBOETO HCCIIEIOBAHUSA,
YUWJICS CPaBHUBATh €ro pPe3ylbTaThl C TEOPETUYECKMM MAaTEpHUajJOM M HCCIEAOBAHUAMU JIPYTHX
IIKOJIBHUKOB. Takum 00pa3oM, IIKOJIBHUK OCBOUT OCHOBBI IPOEKTHO-HCCIIEI0BATENbCKOMN
NEeSITeNIbHOCTH U IPUOOPETET HAaBBIK KPUTUYECKOTO OTHOLICHHS K MaTepHally.

[IporpamMma pa3buta Ha MOAYNIH, KOTOPbIE MOTYT OBITh HCIOJIb30BAaHBI JTUOO YACTHUYHO, JTHOO
nosiHoCcThio. Tak Moaynb «Kak JKMBOTHBIE W pacTeHMs] MPHUCIOCAOIUBAIOTCA» (IBOJIIOLIMOHHAS
HKOJIOTHS) TPEAIOoIaraeTcs s u3ydeHus B 5 win 6 kimacce B TeucHue oaHoro roqa (34 gaca B roxn).
Monynu «OCHOBBI pacTeHHUEBOACTBa» U «bHOTEXHOIOTHA» pacCUUTaHbl HAa 68 YacoB U MOTYT OBITh
peann3oBaHbl B TeueHUU 2-X JeT (rmo 34 yaca B roja) wid B TeueHun 1 roga (68 gacoB B rox). Bo
BTOPOM CJIydae BO3MOXKHO IMPOXOXKJACHHE 00ouX Momynei («OCHOBBI paCTEHHWEBOJCTBAa» B / WIH 8
knacce, «buortexHomorun» B 7 unu 8 kiacce). AHaJOTUYHO MOIYIU «MOJEKYIsSpHbIE OCHOBBI
¢buznonorun u dapmaxkosgorun» u «MoJeKynsIpHble OCHOBBI CEJIEKIIMU» PACCYUTAHBI HA 68 4acoB U
MOT'YT OBITh peajn30BaHbl B TeUCHHH 2- X JieT (1o 34 yaca B roj1) win B TeueHun 1 roga (68 gacoB B
ron). Bo BTOpoM ciydae BO3MOKHO HpoxoxkaeHue oOoux Moxaynel («MonekynsipHble OCHOBBI
cesiekuumn» B 8 kiacce, «MoJekynspHble OCHOBHI (pu3nosioruu u ¢papmaxkoiaorun» B 9 kiacce).

MoxHO  peKOMEeHJOBaTh  HCHOdb30BaTh  MoAynu  «Kak  JKMBOTHbIE W pacTeHUs
npucnocadbnuBaTca», «OCHOBbI PAaCTEHHEBOJCTBA», «MOJEKYyISIpHbIE OCHOBBI CEJIEKIMM» B
KauecTBE HEMpPEpBHIBHOIO 00pa3oBaTeNbHOTO IUKiIa (5-9 kiacc mo 1 yacy B HEAENI0) Ui KJIacCOB
arpoOMOTEXHOJIOTUYECKOW  HampaBleHHOocTH.  Monaynu  «Kak ~ KMBOTHBIE M pacTeHHS
npucnocabnuBattcsa», «buorexnonmorunm» U «MolekylnsapHble  OCHOBBI  (DM3HOJOTHH U
(bapmakosoruu» B KauecTBE HEMpephiBHOrO obOpaszoBaresibHoro Iwmkiaa (5-9 kmacc mo 1 vacy B
HEZeN0) AJIsl KIIAaCCOB OMOTEXHOJIIOTUYECKOTO HIIM MEAUIIMHCKOTO HAIIPABJICHUH.

B3aumocBsa3es ¢ nporpammoii Bocnuranus. IIporpamma Kypca BHEYPOUYHOHN IEATENBHOCTH
pa3paboTaHa ¢ y4eTOM peKOMEHAAlUN MPUMEPHON MPOrpaMMbl BOCTIUTAHUS, YUUTHIBAET MCHUXOJIOTO-
NeIarorMyeckie OCOOCHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuil. OTO TMO3BOJSET Ha MpaKTHKe
COEJIMHUTH 00YYaIOIIyI0 U BOCIIUTATENIbHYIO JESTEbHOCTh Nelarora, OpueHTUPOBATh €€ He TOJIbKO Ha
MHTEJUIEKTYyaJbHOE, HO M HAa HPAaBCTBEHHOE, COLMANILHOE Pa3BUTHE peOeHKa. DTO MPOSBIIAETCS:

— B IPHUOPUTETC JIMYHOCTHBIX PC3YJIbTATOB pPCAIM3allu ITPOTrpaMMBbI BHCypO‘-IHOfI ACATCIIBHOCTH,
HalCeqAnX CBOC OTPaXCHUC U KOHKPCTU3AIIHUIO B HpHMCpHOfI MMpoOrpaMMEBOCIIUTAHUA,

— B BO3MOXXHOCTM  KOMIUIEKTOBAaHHS  pPa3HOBO3PACTHBIX TIpynn Uil  OpraHHU3aluu
po(OPUEHTALIMOHHON JEATENbHOCTH MIKOJIBHUKOB, BOCHUTATEIBHOE 3HAYEHNE KOTOPHIX OTMEYaeTCs
B IPUMEPHOI IporpamMMe BOCTIUTaHMS;

— B MHTEPAKTUBHBIX (OpPMax 3aHATUH JUIA IIKOJBHUKOB, OOECHEUMBAIOMIMX OOJBIIYI0 HX
BOBJICYEHHOCTb B COBMECTHYIO C II€arOrOM W JPYTUMH JETBMH JEATEIbHOCTb M BO3MOXKHOCTH



0o0pa30BaHUSI Ha €€ OCHOBE JIETCKO-B3POCIbIX OOLIHOCTEH, KJIIOYEBOE 3HAYEHUE KOTOPBIX IS
BOCITUTaHUS I10YEPKUBACTCS IPUMEPHOUIIPOrpaMMOi BOCIIUTAHHUSL.

Oco0enHocTH padoOTHI y4yuTeJsl MO MporpamMme. 3ajada Y4YUTENs COCTOMT B TOM, YTOOBI
COINPOBOXKJATh TpoOLEcC NPOPEecCHOHATBHON OpPUEHTALMU MIKOJbHHUKA, PACKPbIBas MOTEHIIHAT
Ka)X/IOTO 4Yepe3 BOBJICUYECHHE B MHOTOOOpA3HYIO JEATEIbHOCTh, OPraHU30BAHHYIO B pa3HBIX (hopMmax.
[Ipu sTOM pe3ynbTaroM pabOThl YYHUTENS B MEPBYIO OYEpPEb SIBISIETCA JIMYHOCTHOE pa3BUTHE
yuanierocsi. JINYHOCTHBIX PE3yJabTaTOB YUUTEIb MOXKET JIOCTUYb, YBJIEKAas YYEHHKAa COBMECTHOU U
MHTEPECHON UM OOOMM [1€ATENbHOCTHIO, YCTAHABIMBas BO BpeMs 3aHITUN JOOpOXKeNaTelbHYIo,
MO IIEP>KUBAIOIIYIO aTMOC(epy, HAChIIask 3aHATHS IEHHOCTHBIM COJICPKaHHEM.

[IpumepHas cxema poOBEAEHUS 3aHATUH 110 IPOrpaMme:
1. O6bsacHeHHE TEOPETHIECKOTO MATEPHAIIA IO TEME.

2. HOILFOTOBKa K OKCIICPUMCHTAJIbHOMY 3aHATHIO, 06Cy)KI[€HI/Ie 00BEKTOB IJId TPaKTUYCCKOro
3aHATU.

3. HpOBCI[eHI/Ie MPAKTUYCCKOr0 3aHATUA — OCHOBHAA 3aaad4a OCBOCHUC METOJOJIOTMMU HAaHHOI'O
OKCIICPUMCHTA.

4. ITo oxoH4aHUH OpCAJIOXKUTE ACTAM, KOTOPBLIC 3aWHTCPECOBAIMCH AJAHHBIM JKCIICPHUMCHTOM,
pPa3BUTh €ro B HCCIEN0BATENbCKUI MpoekT. s 3Toro HeoOXoauMo 00CYyIUTh OOBEKTHI, KOTOpHIE
YUCHHUK 6y)1eT HCCI€a0BaTh, COCTAaBUTH IJIAHOKCIICPUMEHTA.

5. TlomMOYb yU4eHHKY IPOAHATM3UPOBATh PE3YIIBTATHI SKCIIEPUMEHTA.
OneHnTh pe3ynbTaThl MPOEKTHO-UCCIEAOBATENBCKON AESITENIBHOCTH INKOJBHUKOB MOXHO B
MpoLIecCe 3alIUTHl UMH CBOUX pabOT B paMKaX LIKOJIbHON HAyYHO- IPAKTHUECKON KOH(pEpEeHIIUH.

Moayab «OCHOBBI paCTeHHEBOACTBA» /-8 KJacchl (68 yacoB)

1. Beenenne B pacrenueBoacTso (2 yaca)

Uto-Takoe pacTEeHHWEBOJICTBO: OCHOBHBIC (DaKTOPHI BbIpAIMBaHUs pacTeHu. Kcropus
pa3BUTHs arpoxuMuueckux 3HaHui (padotel M.B. JlomonocoBa, lO. JImbuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszera, [1.A. Kocteruesa, /I.H. [IpsaumnankoBa u np.). [Ipaktudeckas padora
«bouka JInbuxa.

2. Arporexnndeckuii sxcrniepumMenT (6 4acoB)

[IpaBuna mMOCTaHOBKHM arposKcrnepuMeHToB. llocTaHOBKa 3KCHEPUMEHTOB C PACTCHHUSIMH.
Bre16op TeMbl, cocTaBieHHE TUIIOTE3bl, LIETU U 3a/1a4 AKCIEPHUMEHTA 10 BbIPALIMBAHUIO PACTCHHN B
KOHTpoJupyeMor cpene. KoHTponu, MOBTOPHOCTH, MpoBeneHUE HKcnepuMeHTa. llimanupoBanue
skcriepuMmenTa. OneHKa pe3ylabTaToB J3KcrmepuMeHTa. MccnemoBarenbckas pabota «DakTopsl,
BIIUSIIOILIUE HA IPOPACTaHUE CEMSH (POCT MPOPOCTKOB)».

OcBO€HME TEXHOJOTUH KPYTJIOTOIMYHOTO BBIPAIUBAHUS CAJIATOB U MUKPO3EIEHU
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX ycIOBUsAX. COOp yCTAaHOBKHM JJisi BBIpAIIMBAHUS PACTEHUI B
KOHTPOJIMPYEMBIX YCIOBHUSIX.

3. PoJb XHMMYECKHX 3JIEMEHTOB B IATaHAH pacTennii (20 uacos)

Bopa. PactBop. BrITskka. AHMOHBI, KaTHOHBI, AIEKTpPONpoBogHOCTs U pH pactBopa. Posb
XMMUYECKUX DJIEMEHTOB B IUTAaHUU pacTeHUi. lloimydyeHue nUTaTEIbHBIX BELIECTB PACTEHUSMH.
[IpakTuyeckas pabota «CxeMbl MUTATENbHBIX PacTBOpPOB. Pacuer 103 ynoOpeHui Uil MUTATENbHBIX
pPacTBOPOBY.

VY no6peHus: opraHMuecKue, MUHEpaJbHbIE, MUKpoOuogoruueckue. TUIlbl MUTaHUS pacTeHUH.
BozaymHoe u MuHepaipHOE (KOpHEBOE) MUTaHHWE pacTeHUH. TpaHCIOPT MUTATEIbHBIX BEIIECTB
pacTeHuil: BOCXOIAIIMA M HUCXOIAIMK ToK. Baxueimme kanuiinele, (ochopHble U a30THBIE
ynoOpenusi, ux cBoicTtBa. [Ipocteie u cnoxuble ynoOpenus. Ilpaktudeckas pabota «IIpaBuia
cMmemuBaHus ynoopenuit» Ilpaktuueckas pabora «I[lutanue pacTeHuil: TEXHOJIOTHS MPUTOTOBICHHUS
MIATATEIbHBIX PACTBOPOB ISl PA3HBIX KYJIBTYP».



Poct u pa3BuTHE pacTeHUIl: ATAIbl OHTOT€HE3a, (PAaKTOPHI, BIMSIIONINE Ha POCT PACTEHUIl: CBET,

I'yCTOTa TMOCaNoK, muTanue, cyocrpar. [Ipakrudeckas padora
«MOHHUTOPUHT MUHEPAIBHOTO IIUTAaHUS PACTCHUI.

OCOOeHHOCTH NMUTAHUS PACTEHUH a30TOM. A30T M €ro 3HAauY€HUE B )KHM3HHM pacTeHuil. DopMbl
a30Ta U UX MPEBPALLEHUE B ITOYBE.

Uctounnku Qocdopa s pacrenus. 3HaueHue (ocopcomepkaniinx COSIUHEHUH B KIIETKE.
Ponp Makpospruueckux coequHeHuin Gocdopa B 3HEPreTHIecKoM oOMEHe.

Bnusiane xanus Ha (usmueckue CBOICTBAa MPOTOIUIA3MBI, Ha (DEPMEHTHI YIIIEBOJOPOIHOTO
oOMmeHa, cuHTe3 O0enKkoB U Ap. Poib kanus B moaepaHud MOHHOTO OajlaHCca B TKaHsX, B MpoIeccax
CaMOpPETYIISIIHH.

PerynsatopHas u cTpykTypooOpa3zoBaTelbHas pojib KaiblMs. YuyacTHEe B 00pa30BaHUU
KJIETOYHOM CTEHKH, NOJAepKaHUM CTPYKTYpPbl MEMOpaH U perysiius UX NIPOHUIIAEMOCTH.

3HayeHWe MarHusi B MeTaboJsiM3Me pacTeHuil. MarHuii B cocTtaBe XJI0opoduiuia, CXOJCTBO
xJ1opo(usIIa ¥ reMoryio0MHa KaK CBUJETENLCTBO €IUHCTBA OPIraHUYECKOTO MUPA.

Cepa 1 ero OCHOBHBIE COETMHEHUS, UX POJb B CTPYKTYPHOW OpraHU3allud KJIETKH, yYacTHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKITHIX.

Muxkposnementsl. [lpencraBieHuss o0 pojd MHUKPOIJIEMEHTOB B MeETa0OJM3ME pacTeHHIL.
Oco0OeHHOCTH MOCTYIUIEHHSI MHUKPO3JEMEHTOB B pacTeHus. CHHEpPrusM W aHTaroHU3M HJIEMEHTOB
MMATAHUS PACTEHUH.

PactuTtenbHas OuarHOCTHKa M METOABI HMJIEHTHU(PHUKAUMU HEJIO0CTaTKa/M30bITKa 3JIEMEHTOB
nutanus. [Ipaktuyeckas padbora «PactutenbHasi TMarHOCTHKAY.

HccnenoBarenbckas padora «O1ieHKa COCTOSIHHSI KOMHATHBIX PACTCHHH, PACTCHHITHA TTKOJIBHOM
TEPPUTOPUH, YCTAHOBKA MPHUYMH MATOJIOTMUECKUX COCTOSIHUN (MPUHAIUYUN)Y.

UccnenoBatenbckas pabora «OneHka  BIMAHHUS  pa3jMYHBIX  JJIEMEHTOB  Ha
COCTOSTHUE PAaCTeHMH (COCTaBICHUE PA3TUUYHBIX TOJKOPMOK)».

4. PeryasTopnl pocTa pacrenuii. 3amura pacrennii (4 yaca)

[MonsiTne o perymsatopax pocrta pacteHuid. CTUMYIATOPHI pocTa — (UTOTOPMOHBI (ayKCHHBI,
ruO0OepeIUIMHbI, ITMTOKUHUHBI). NHrHOUTOpHI pocTa pacteHuii: 1. mpupoaabie (a0CIM30Bas KUCIOTa U
HEKOTOpbIe ()CHOJIbHBIC BellecTBa (MKyMapoBasi, KOPUYHAs, CAJTMIIMIOBAsT K-Thl), 2. CHHTETHYCCKHUE
(MopdakTuHBI, peTapaaHThl, Ae(OJMAHTHI, JECUKAHTHI, repOuIuapl). OUTOMOHUTOPUHT M OICHKA
cocrosiHusi  pacteHuil. CoBpemeHHble  crnocoObl  MoHuTOpuHra.  IlpakThueckas  pabota
«DUTOMOHUTOPHUHT U OIIEHKA COCTOSIHUSI pacTeHuid. COBpEeMEHHBIE CTIOCOOBI MOHUTOPHHT .

HccnenoBatensckas pabora «BnusHue rerepoaykcMHa Ha HpopacTaHue (POCT Ha Pa3HBIX
CTaJMsIX, B PA3HBIX YCIOBHSIX) Pa3IMYHBIX PACTCHUN.

3amuTa pacTeHMid OT BpeauTesel: ocHOBBI Ouomerona. IlpakTuueckas paborta
«HCeKTapuu: MpaBuiia M YCIOBUS pa3BeIeHUs TOJIE3HBIX HACEKOMBIX).

5. Boauasi, mecuaHasi M TNOYBEHHAsi KyJbTYpbl, HX NpPUMeHeHHe B BbIPAIMBAHUH
pacrennii. @®u3nosiorusi pacrenui (8 4acos)
Bopnnas, necyaHas M NOYBEHHAsl KYJIbTYpPbl, MX INPUMEHEHHE B BBIPAIIMBAHUM PACTCHHIL.

IIpoBenenue Boabl B KOpHE U cTebne pacteHuid. [IpakTuyeckas pabota
«KopHeBoe naBneHue».

BoaHblil pexuMm pacTeHuil: cTpoeHHe YCTbHIL: (DAaKTOphI, BIMSIONIME HA MX PACKphITHE U
3aKpbpITHE. 3HAYCHHE MEXaHM3Ma DPEeryisluu HCIapeHus Biaru pacteHueM. I[Ipakrtuyeckas pabora
«[Ipurorosnenne npenapara yCTbUIl METOJIOM CIIEIIKA.

HccnenoBatensckue paboThl: «BiusHue YCIOBUIl coJep:KaHUS PACTeHUH Ha KOJUYECTBO
YCTBHULD».



@oTOCHMHTE3 — YHUKAIbHBIN mpolecc pacteHuil. TemHOBas u cBeroBast (as3bl POTOCHHTE3A.

3nayenue HOTOCHHTE3a JUISL KUBBIX Opranu3MoB. [IpakTuyeckas padora
«DyHKIMOHAJIbHAS JTMAarHOCTUKA PAcTEHMM IO aKTUBHOCTH XJopoIlulacToB» lccienoBarenbckas

pabora «Omnpenenenue xmopodumia A u b, onerka (HOTOCHHTETHYECKONW AKTHBHOCTH PACTCHUN W
(baxTOpOB, BIMAIONINX HA HEEY.

dakTopel pocTa pacTeHUi: BO3ayX M a’dpauus. llogzemMHOe npIxaHue pacTeHUi: cOoCTaB
MOYBEHHOTO BO31yXa, ra3oo0OmeH. ['a3000MeH mpu OECIOYBEHHOM BhIpalMBaHUM. l[IpakTrueckas
pabora «Aspamms, CO2 u O2. Jlpixanue pactenuid». I[Ipakrtudeckas pabota «/[pixaHue pacTeHHH:
OIIEHKA MHTCHCUBHOCTH JBIXaHUS PACTCHUIH TIIOIOBY.

Hccnenosatenbckue paboTel: «BinusHue cnocoba BelpaliuBaHus (CocTaBa MUTATEIbHON CMECH,
CXEMbl BHECEHMSI) HA POCT U Pa3BUTHS Pa3IUUHbBIX PACTEHUI.

6. KyabTypuble pacrennsi. CoBpeMeHHbIe acleKThI ceJeKkuuu (20 yacos)

Kak denoBek cran ucnonp3oBath pacteHus? CBs3b pa3BUTHs ITUBWIM3AIMM YEJIOBEKa U
ofgoMamiHuBaHusa pacteHuid. [lomectukanms. Juckyccust «JlomecTukanus, BC€ JU PACTCHHUS U
YKUBOTHBIE, KOTOPBIE JKUBYT PSIZIOM C YEJIOBEKOM MM OJOMAITHUBAIOTCSA? MOYKHO JTU CYUTATh TapaKaHa
0JIOMAIITHEHHBIM JKUBOTHBIM 7%

HacnenctBeHHOCT W W3MEHYMBOCTH — OCHOBHBIE CBOWCTBA JKHMBBIX OPraHH3MOB.
N3menunBocTh. Bunapl usmeHunBocTh. [lpakTtuueckas pabora «MoaudukanuoHHas U3MEHYUBOCTh
(JTMCTBSI, UTOJIKU C OJTHOTO JEPEBa)».

I'en — maTepuanbHBI HOCUTENH HACIEACTBEHHOCTH M M3MEHUMBOCTH. HyKII€MHOBBIE KHCITOTHI.
Jlokanu3zanus reHerudyeckoro marepuana B kietke. Jlenenue knerok. Penmukanus [JHK. OcHoBHas
noTrMa MoJIeKysipHo# 6nonoruu. Tpanckpunmus. Tpancusmus. Myrarnuu. [Ipaktuueckas padota «I'eH
— MHCTPYKIIUA 10 cOOpKe KIeTkH (Ha Oucepe uim KOHCTpyKTope)». [IpakTuueckas padora «MyTtarus
Ha OyrepOpozae (1000 OOBEKT M3 MPENbIAYIIeH padoThl, TJIe¢ NM3MEHEHHE WHCTPYKIIMU TPUBEACT K
W3MEHEHHUIO BHEITHETO BUA OOBEKTA)».

DddexT OYyTHUIOYHOTO TOPJIBIIIKA ¥ TeHETHYECKOoe pa3zHooOpasue. UTto Takoe reHOaHK? 3adem
COXpaHATh T'€HeTHYeCKHue pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI COXpPAHEHHsI T'C€HETHYECKUX
pecypcoB pacTenuii (ex situ u in situ).

3nauenne pabor H.M. BapunoBa. 3akon TOMOJIOTUYECKUX PAOB. LIeHTphI

MPOUCXOXKACHUS KYJIbTYPHBIX pacrennii  H.M. Basuwnoa u II.M. JKykoBckoro.

[IpakTiueckas pabota no rpymnmnam «OTKy1a Ha HAIIUX CTOJIaX PPYKTH/0OBOIIN/3MaKkm». OCHOBHBIE

MeTonbl  cenekuuu.  ['uOpuansanms. @®opmbel  otOopa.  OcHOBHBIE

HaIpPAaBJICHUS CEJICKIMH: YIYUIIeHHE YPOXKAWHOCTH, YCTOMYMBOCTU K OMOTHYECKUM H

abuotuuecknm (akropam. [Ipaktuueckas padora «BripamuBaem ropox. Kak mposectu
CKpEILIMBAHHUE y TOPOXay.

Ectp nu xu3Hp B mpoOupke? buorexHonorusi KyiabTypHBIX pacteHuid. MccrnegoBarenbckas
pabota «BelpammuBaHue pacTeHU B mpoOupke» (MOXKHO BOCIOJB30BAThCA — pe3ylbTaTaMu
MPEIbIAYIINX SKCIIEPUMEHTOB TI0 COCTABICHUIO MUTATENLHBIX PACTBOPOB JIsl PACTEHUN).

Kak wuyemoBexk woxer MoauduumpoBaTh pacteHus? ['eHeTudyeckoe penakTHPOBAHHE.
CoBpeMeHHbIE MOAXOAbl U JIOCTHKEHUSI T€HETUYECKOTO peAakTUpoBaHUsl pacTeHui. lIpakTtuueckas
pabota «I"eHOMHbIE HOXHHUIIBI (MO IeTupoBanue padboTel cuctrembl CRISP-Cas).

7. PacrurennHas npoxykuus. (8 4acos)
Hanzemubie 1 moazeMHble opranbl pacteHuid. [loGer u BUIOM3MEHEHHBIN OOErpaCcTeHHIA.
CriocoObl pa3MHOKEHUS PACTEHUH.
ITonsaTue 0  KayecTBe MIPOIAYKTOB MMUATaHUS. [TpoGnembr KOHKYpPEHIIUHU
OTEYECTBEHHBIX POAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA JOCTaBKU U CPEACTBA



COXpaHeHus NpoAyKToB nurtanus. [Ipaktuueckas padota «lIpeaenbHo I0MyCTUMbIE KOHLIEHTPALUH
(ITAK) 1 meTo1pl KOHTPOJIsl 0€3011aCHOCTU PACTUTENBHBIX IPOJYKTOB IUTAHUSY.

MuKpo3eneHb: TOJNEe3HOCTh M TexHosorus. VMccienoBarenbckas pabora «OleHKa KayecTBa
BBIPAIICHHONW MUKPO3eIeHn» (JIn00 CBO, IMOO M3 Mara3suHa).

XuMudeckudl  aHanu3 npoayknuu.  OcHOBBI  criekTpodoromeTpuu. [loTeHIHOMETpHS.
Xpomarorpadus. Ilpaktuueckass pabora «MeTOJbl ONEHKH KadecTBAa PACTHTEIBHOW IPOTYKIIHH:
XpaHEHUE U COXPAHHOCTb MMUTATENBbHBIX BELIECTBY (II0 TOCTYIIHOMY 000pYyI0BaHUIO).

Uccnenosatenbekast padora «Onpenenenne ButamuHa C METOIOM OOpaTHOrO TUTPOBAHUS B
IJI0JIaX Ha pa3HOM Cpoke (croco0e) XpaHEeHUsD».

Monysib «buotexHosiorus» 7-8 kiaaccol (68 yacon)
1. Buorexnosorus (4 uaca)

[TousiTHe OMOTEXHOJIOTHH. 3aUeM YeJIOBEKY OMOTEXHOJIOTHUH, B YeM HMX MPEHMYIIECTBO MEpe]T
XUMUYECKUM CUHTE30M. OCHOBHBIE OMO00BEKTHI OMOTEXHOJIOTUN: TPOMBIIIUIEHHBIE MUKPOOPTaHU3MBI,
KIETKA W TKaHW PACTCHHM, >KMBOTHBIX W 4YeJIOBEKa, OWOKaraau3aTophl. [IpakThyeckas pabota
«[Ipumepbl NpUMEHEHUS OMOJIOTUIECKIX OOBEKTOB B TBOCH KH3HNY.

Ceippe 111 OMOCHMHTE3a W OIIEHKa €ro OMOoJIOTHYeCKOW 1eHHOCTH. OCHOBHBIC MCTOYHHKHU
yriepoaa, azora, dhochopa, MUKpOITEeMEHTOB. MccneqoBanne HOBBIX MCTOYHHKOB CHIPhS (BKIIFOUAS
BOIIPOCHI €r0 IMpeABapUTEIbHON 00paboTKM), pa3paboTKa HOBBIX HMUTATEIBHBIX CPEI, B TOM 4YHCIIE
BKJIIOUYAIOUIUX OHUOCTUMYIISITOPBl U JPyrue DJIEMEHTHhl YIpPaBJIEHHS M ONTHUMH3AIMH IPOLECCOB
O6uocuHTe3a. MeToAbl ONTUMU3ALUUIIUTATENBHBIX CPEI.

2. Muxpo6uosaorus (12 yacos)

[TonoxeHne MpoOKapruoOTOB B CUCTEME OpraHudeckoro Mupa. CTpoeHue OaKTepHaTbHON KIIECTKH.
Knaccudukanus Gaxrepuit. Mopdomorus 6akrepumii. [IpocTbie M ClIOXKHBIE METOJIBI OKpAITHBAHUS
Oakrepuid. ®u3MoIOTHs OaKTEpUil: MUTAHKE, JBIXaHUE, POCT U Pa3MHOKECHUE. 3HAKOMCTBO C JJOMEHOM
Apxen  (9KCTpeMOHIBHOCTh, OCOOCHHOCTH CTpoeHus  KieTku). JlabopatopHas  paborta
«DuKcupoBaHHbIE Tpenapathl  Oakrepuid. OmnpenencHue (GOPMBI  MPEATIOKCHHBIX  KYIBTYP
MUKPOOPIraHU3MOB, HCIIOJIB3Ys TIPOCTOM MeTo I okpacku» JlabopaTopHas pabora «Onpenenenue tuna
KJICTOYHOHM CTEHKH METOJIOM OKpalMBaHus 1o ['pamy» (IIpu HAIMYHH PEaKTUBOB).

MonoyHokucioe W cnupToBoe Opoxenue. DotorpodHble W XeMOTpodHBIE OakTepuu.
KuneTtnueckoe ommcaHue mpoiecca pocTta MHKPOOPraHH3MOB. DKCIIOHCHIMAbHAS MOJEIbh POCTa.
Kunernka rubenn Mukpoopranu3moB. JlaGopatopHas pabota «IIpurotoBieHHE NPUIKU3ZHEHHBIX
MPErapaToB MOJIOYHOKHUCIIBIX OaKTepHUil».

[TaTtorennsie Oakrepun. YyMHas manoyka v 4epHas CMEpPTh, OOTYIU3M, CTOJIOHSK, TyOepKyJes.

Hcropus 60pr0ObI ¢ OakTepraibHbIME HHEKIUIMH. JTabopaTtopHas padota

«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas pabota «BbiieneHue 4uCTod KyabTyphl
Oaktepuii. Meton pa3BeneHuil. Merton wucromaromero ImrTpuxa». JlaGopatopHas paboTa
«Mopdomorudeckas XapakTepUCTHKA BBIICTCHHOM YHUCTOM KyIbTYpBI: XapaKTEPUCTHKA KOJOHUH,
¢dopma GakTepuil, THI KJIETOYHON CTEHKUY.

BoitHa 0eCKOHEUHOCTH: AaHTUOMOTUKM TPOTUB OakTepuil. MexaHU3MBl  JIeHCTBHI
aHTUOMOTHKOB. MeXKieTouHass KOMMyHUKalus Gakrepuil. HyBcTBo kBopyma. JlaboparopHas pabora
«CpaBHEHME pOCTa MMKpPOOPraHM3MOB Ha yvamke ©0e3 u ¢ J00aBiIeHHS aHTHOMOTHUKOBY»
HccnenoBatensckass pabota «lloMck MHKpOOPraHM3MOB — OO0JQJAIONIMX  AHTAarOHUCTUYECKOM
AKTUBHOCTBIO».

[Ipumenenne Oakrepuil uenoBekoM. KuHeTHueckoe omnucaHue OWOCHHTE3a MPOIYKTOB
MUKpOOpranm3Mamu. bakrepuu, KOTOpble MOTYT pasznararh IUIacTHK. VMccrmemoBaTtenbckas paborta
«Bb11enIeHre MOJTOYHOKHUCIBIX OaKTepHil, UCCIeI0OBAaHUE UXaKTUBHOCTH.



MHUKpOOpraHu3Mbl B arpoOMOTEXHOJIOTUH. VICKYCCTBEHHBIE aCCOLMAIMM  PACTeHUH ¢
MUKpoopranusMamu. MccnenoBarensckas padoTta «Beiaenenne GakTepuil MoIe3HbIX Ui PACTCHUI».

3. DykapHoTHYeCKHe OpPraHM3Mbl B OHMOTEXHOJIOTHH (IUIECHEBbIe TI'PHObI, JPOXIKH,
Bojopocyn) (12 yacos)

[1necHeBbIe TPHOBI TPOAYIIEHTHI OMOJIOTUYECKH AKTUBHBIX BEUIECTB.

OO0mrast xapakTepHUCTHKA APOXOKEH caxapoMuileToB. VcTopus MCHoOJIb30BaHUsS APOXIKEH B
TPaIUIIMOHHONH OMOTEXHOJIOTUU. TEXHOJOTUH BHUHOJIENUS M XJICOONEUEHHs, CIEeIUAIN3UPOBAHHbBIC
pacel npoxokeil. Merabonmsm npoxokeit. Peakmwst cnuproBoro Opoxenus. JlabopatopHast pabora
«Iloncuer kieTok apoxoken B kamepe [opsieBay. JlaboparopHas pabora «OOHapyXKeHHE MPOIYKTOB
CIIUPTOBOTO OpOXKEHWS: JTUJIOBOTO CIUPTa M YIJIEKUCIOro ra3a». llodydeHue BTOPHYHBIX
MeTabOJIMTOB B Jpoiokax. Jposkku Kak mpoiymeHThl OuotorumuB. llonydeHue meneBbIXx OENKOB B
TPOKIKAX.

OCOOEHHOCTH BEreTaTHBHOTO M IIOJIOBOTO Pa3MHOKEHUS Y JPOXOKEH, 3HAUCHHE H3yYCHUS
MHUTO3a W LUTOKWHE3a Uil ONTHUMH3AIMK IPOIECCOB KYJIbTHBHPOBAHHS IPOXIKEBBIX IITAMMOB,
MMOHUMaHUS IPUYHH MMaTOTeHHOCTH JIPOXIKEH W rpuOOB, MOMCKAa MUTICHEH (QYHTHIIMIOB M Pa3pabOTKH
HOBBIX JICKQPCTBEHHBIX MpemnapaToB. JlabopaTtopHas pabora «HabmrogeHne pa3MHOKEHHUS TPOKIKEBBIX
knetok». Ilpaktuueckas pabGorta «[lonyuenue TBopora M kedupa Ha OCHOBE MOJOYHOKHCIBIX
Oaxtepuit». [Ipaktuueckas pabora «OCHOBHbIE BUIBI KBaca M WX XapaKTEPUCTHUKa

«JIpOKU ¥ MOJIOYHOKHCIIBIE OaKTepUH, MPUMEHsEMbIE I IPOM3BOJICTBA KBaca». [IpakTuueckas
pabota «CpaBHUTENbHBIN aHANIU3 Pa3BUTUSA JPOXKKEH B a’pOOHBIX M aHAIPOOHBIX YCIIOBUSX.
[IpakTtuueckass pabota «MeTombl OLEHKH  CBOWMCTB XJIEOOTIEKAPHBIX Apoxckeil. OcoOeHHOCTH
MPUMEHEHMsI TPECCOBAHHBIX, CYIIEHBIX W HWHCTAaHTHBIX Jpoxokei». HMccienoBartenbckas pabota
«Bnmusitaue GU3NKO-XUMHYECKHX (DAKTOpPOB Ha KAadeCcTBO OMOTEXHOJOTHUYECKOW MPOIYKIIMU (KBac,
kedup, coIp, XIed u 1Ip.)».

Bonopocniu — mepcneKTHBHBIM  OOBEKT Ui MPOU3BOJCTBA Oeidka M YrjeBOJOB.
buoTtexHonornueckue MeETOAbl OYHCTKH TBEPJbIX, JKUIKUX OTXOJOB M Ta3000pa3HbIX OTXOJOB
npou3BoicTB. CTouHble BOJBI. CxeMbl OYMCTKU. BUOGUIABTPBI, a3pOTEHKH, METAHTEHKHU, OKCUTEHKH.
AKTUBHBI WJI W BXOJSIIME B HEro MHUKPOOpraHu3Mbl. Mcmoip3oBaHuE BOJOPOCIEH B OYUCTKE
cTouHBIX BOJ. MccnenoBaTenbckas paboTa

«Bnustaue dpusnko-xumuueckux Gaxtopo Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacaeacrennas ungopmanus (8 4acos)

HacnenctBeHHOCTH M M3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OPIaHHU3MOB.
N3menunBocTb. Buabl usmenunBocth. [Ipaktuyeckas padora «MoaudukanvoHHas U3MEHYMBOCTb
(JIUCTBSI, UTOJIKU C OJHOTO JIEPEBa)».

I'en — MaTepuanbHBIl HOCUTEb HACIEICTBEHHOCTH U M3MEHUMBOCTH. HyKIIENHOBBIE KUCIIOTHI.
Jlokanu3anus reHeTndeckoro marepuana B kietke. [lenenue xnerok. Pernmumkanus JJHK. OcHoBHas
norma MoJieKynspHoi 6uosoruu. Tpanckpunuus. Tpancmsanus. Myrauuu. [lpaktudeckas pabora «l'eH
— MHCTPYKLUSA 10 cOOpKe KJIETKU (Ha Oucepe Wiu KOHCTpyKTope)». IIpakTuueckas pabora «MyTauus
Ha OyrepOpoae (J1r000i 00BEKT M3 MpeAblaylnel paboThl, Te U3MEHEHHE MHCTPYKIUU TMPUBEAET K
M3MEHEHHIO BHEIIHETO BU/1a 00BEKTa)».

5. Bupycouaorus. (6 yacos)
[MonoxeHWe BHPYCOB B CHCTEME OpraHmueckoro mupa. CTpyKTypa M XHMHUYECKHMI COCTaB
BupycoB. Knaccuduxanus Bupycos. Penponykius Bupycos. [IpocMOTp TOKYMEHTAILHOTO (GHIbMA O
BHpYCax.



Bupychl - Bo30yauTeny mHPEKIMOHHBIX Ooiie3nedl. OHKOBUpPYCH. bakrtepuodaru: ctpoeHue,
cBoiicTBa, mpumeHeHue. IIpaktmueckas pabota. «Merton pasBenenuid» Ilpaktuueckas pabora.
«TutpoBanue 6akTepruoharoy.

buonorudeckrne MeTo 16 00pHOBI C BUPYCAMHU.

6. Tennas MHKeHepHsi H OMOTEXHOJIOTHH. (8 YacoB)

OcHoBBI TeHHOW MHKeHepuH. Bekropa. Crnemduueckue pepmenTs 6akrepuid. [Ipakruueckas
pabota «DHAOHYKJIEa3bl pECTPUKIUH (paboTa C HYKICOTHIHBIMU TOCIENOBATEILHOCTAMHU Ha
Oymare)».

BbruoTexHonornn mNponyKIuu OETKOB B OaKTepHaNbHBIX KynbTypaxX. [lOCTH)KEHUS TeHHOM
MHXEHEepUU U OMOTEXHOJIOTUH.

CRISPR/Cas —  cucrema  aJanTHBHOTO  MMMYyHUTETa  OakTepuidi W apXxeil.
[Tpaktuyeckas pabota «I ennsie HOKHUIBI - CRISPR/Cas (MmoaenupoBanue Ha 6ymare)» 'MO.

Mertopl nonyuenuss 'MO. Urpa-auckyccust « Beiurpaii rpaHT Ha co3/1aHue
I'MO».

7. BHOTEXHOJIOTHH B ;KHBOTHOBOACTBE (8 4acoB)

JlomecTuKanysi OCHOBHBIE JOMAIIHHE JKUBOTHBIE; COBPEMEHHBIE SKCIEPUMEHTax IO
JIOMECTUKAIIUM JKUBOTHBIX (JIUCHIIA, HOPKAa M JAp. — OKCIEPUMEHTHl HAay4yHOM IIKOJIBI aKaJeMHKa
bensesa). [luckyccus «/lomecTukanusi, Bce M PacTeHUs U >KMUBOTHBIE, KOTOPBIE >KMBYT PSAIOM C
YeJIOBEKOM UM OJ0MAIIHUBAOTCA? MOXKHO M CUATATh TapakaHa OJOMalllHEHHBIM KUBOTHBIM 7).

CoBpeMeHHbIE METOJbl B JKMBOTHOBOJACTBE: TpPAHCIUIAHTAIMsI HSMOPHOHOB, XUMEpHBIE
KHUBOTHBIE, KIOHUpoBaHUe. [IpakTnyeckas paborta «MeTonuka KIOHMPOBaHUS (MOIEIMPOBAHUE Ha
Oymare).

OcHOBHbIE 00JIE3HH KMBOTHBIX M POJIb IMAaTOTEHHBIX MHKPOOPraHW3MOB M I1apa3suTOB B
pa3BUTHM 3a00JIEBaHUM JOMALIHUX XHUBOTHBIX M OCHOBHBIX Mepax OOpbObI ¢ HUMH; POJIb MOJIE3HBIX
MHUKPOCUMOHMOHTOB B OpraHu3me S>KMBOTHbBIX. IlosoxkutenbHoe M 1M0OOYHOE (OTPHULIATENIBHOE)
BO3/ICHCTBUU aHTUOMOTUKOB Ha OPraHU3M B XOJI€ JIC€UCHMsI )KMBOTHBIX; LI€JIM U 3a/laud BETEPUHAPUU.
buotexHonorus kopMmoBbIX mpenaparoB. lIpaktuueckas pabora «CocTaBieHHE palMOHA MUTaHUA
KHBOTHOI'O, pacueT pacXoJOB Ha cojepxkaHue». MccinemoBaTenbckas paboTta «OleHKa KauyecTBa
MOJIOUHOHIIPOAYKIIMY.

8. Buorexnojorun B pacrenuesoacTse (10 yacos)

OcHoBHBIE MeTOIbl cenekuuu. ['ubpunuzamus. @opmbl oT60pa. OCHOBHBIE HAIpPaBICHUS
CEeNIeKIMH: YIy4llIeHHE YPOXKaWHOCTH, YCTOWYMBOCTH K OMOTHYECKUM MU aOMOTHYECKUM (haKTopam.
IIpaktnyeckas pabota «BpipamubaeM ropox. Kak nmpoBectu ckpeluBaHue y Topoxa.

OCHOBHBIE TOJXOMbI CENIEKIUU U OMOTEXHOJOI'MH KYJIbTYpPHBIX pacTeHud, ['mOpuansanus,
OTJalieHHass TUOpHIM3alus, MCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopmalus, MyTareHes,
reHeTH4ecKkoe pefaktupoBanue). Mcropus cenekimu B Poccun u Mupe, uCTopus pa3BUTHs BOXHEHIINX
COPTOB KYJIbTYPHBIX PACTEHHUH.

Kak yenoBek MoxkeT MoauUIMpoBaTh pacTeHus? ['eHHas nHxkeHepHs pacTeHuid: UTo Takoe
reHeTH4ecKass MH)KeHepusi pacTteHuid. TpaHcreHnsle pacteHus. Meroapl nosydenus. OOpasoBanue
omyxojieil y pacteHuid. ArpoOaktepuanbHas TpaHcpopmauus: Ti-rumasmuasl. [ensr  T-/IHK.
MonekyasipHO-TeHEeTHYeCKUe  MeXaHW3Mbl  TpaHcopmanuu. ['eHeTHueckoe pemakTHpOBaHUE.
CoBpeMeHHbIE TIOAXOABl M JTOCTHKEHUSI T€HETHYECKOI0 peJaKkTUpoBaHus pacTeHui. [IpakTmueckas
pabota

«["'eHOMHBIE HOKHUIIBI (MOienupoBanue padoThl cucteMbl CRISP-Cas).
Ectb mu xu3Hb B mpoOupke? BHOTEXHONOTHS KYJIbTYpHBIX pPacTCHHUU.



UccnenoBatenbckas paboTa «BelpamuBanue pacTeHUd B NPOOUpPKEe (MOKHO BOCIHOJB30BATHCS
pe3yiabTaTaM NPCAbIAYIIUX OSKCIICPUMCHTOB II0 COCTABJICHUIO IMUTATCIBHBIX PaCcTBOPOB JIA
pacTeHui)».

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA
KYPCA BHEYPOYHOM JESATEJbHOCTH

3anarus B paMKax MporpaMMbl HalpaBJICHBI Ha oOecrieyenue JOCTHXKCHUA IMIKOJBbHHUKaAMU
CJICAYIOUX JIMYHOCTHBIX, MCTAIIPCIMETHBIX 1 HpeI[MeTHI)IXO6p8,30BaT€JILHBIX PE3YyIbTAaTOB.

JIMYHOCTHBIE pe3yjbTarbl:

B cgepe epadsicoanckoeo 6ocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM
NESITETFHOCTH TPU BBIMOTHEHUU UCCIEAOBAHUN M TMPOEKTOB, CTPEMJICHHE K B3aUMOTIOHUMAHUIO U
B3aHMOIIOMOIIIH.

B cgepe nampuomuuecxoco 6ocnumanus: OTHOIIEHHE K OHOJIOTMM Kak K BaKHOU
COCTaBJISIFOILIEH KYJIbTYpPbl, TOPAOCTH 3@ BKJIAJ POCCUHUCKUX U COBETCKUX YYEHBIX B Pa3BUTHE MUPOBOM
OMOJIOTMYECKON HAYKH.

B cgepe 0Oyxosno-npascmeennoco 6ocnumarus: TOTOBHOCTH OIICHHBATh TIOBEJIECHUE |
MOCTYNKH C TIO3WIIMM HPABCTBEHHBIX HOPM M HOPM DJKOJIOTHYECKON KyJbTYPhl, TOHHMaHHE
3HAYMMOCTHU HPABCTBEHHOTO ACTIEKTA JACSITEIHPHOCTH YEJIOBEKA B MEAUIIMHE U OUOJIOTHH.

B cepe scmemuueckoco 6ocnumanus: TOHUMaHUE poJin OWONOTHU B  (HOPMHUPOBAHHH
ACTETUYECKON KYJIbTYPhI JIMYHOCTH.

B cipepe puzuueckoco socnumanus, gopmuposanusi Kyivmypol 300P06bs U IMOYUOHATbHOSO
Onacononyyus; OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JIOPOBBIO M yCTaHOBKA Ha 370pOBBINM 00pa3
KU3HH (3I0pOBOE MUTAHKE, COOIMIOACHINE TUTHEHUIECKUX TIPABIII M HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATUH W OTIbIXa, PEryasipHas (uU3uYecKas aKTMBHOCTB); OCO3HAHHUE IOCICACTBUN W HEIPHUITHE
BPEIHBIX TMPHUBBIYCK (YIMOTPEOJCHUE aJKOroJjisi, HApKOTHUKOB, KypeHHE) W HWHBIX (GopM Bpeda s
(PMBUYECKOTO M TMCUXUYECKOTO 3/I0POBbS; COOMIOACHUE MPaBUII OE30MACHOCTH, B TOM YHCJIC HABBIKH
0€301acHOTO IMOBENICHUS B MIPUPOIHON cpene; chOpPMHUPOBAHHOCTh HAaBBbIKA PEQICKCHH, yIpaBICHUE
COOCTBEHHBIM SMOILIMOHAJILHEIM COCTOSTHHEM.

B cpepe mpyoosoco eocnumanus: akKTUBHOE ydacTHUE B PEIICHUH MPAKTHYECKUX 3a7ay (B
paMKax CeMbH, IIKOJIbI, TOpOa, Kpasi) OMOJOTHUYECKOW M AKOJIOTHYSCKON HAIPaBICHHOCTH, HHTEPEC K
MPAKTUYECKOMY U3y4YeHHIO Tpodeccuil, CBI3aHHBIX C OMOIOTHEH.

B cghepe sxonoeuueckoco socnumanus: opueHTAIMs HAa MPUMEHEHHE OMOJOTHYCCKUX 3HAHUI
MIPH PEIICHUH 33]]a4 B 00JIACTH OKPYXKAIOIECH Cpe/bl; 0CO3HAHKE YIKOJIOTUYECKUX MPOOIEM U MyTel Ux
pelieHus; TOTOBHOCTh K YYaCTHIO B MPAKTUUECKOUIEATEIbHOCTH IKOJIOTMYECKO HAPABIEHHOCTH.

B cgpepe nonumanus yenmocmu mayuHoz2o no3Hauus: OPUEHTAIMS HA COBPEMEHHYIO CHUCTEMY
HAyYHBIX TPEJCTaBICHUI 00 OCHOBHBIX OMOJOTHYECKHX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3AX UEIIOBEKa C
MPUPOJHON U COLIMATIBHOM CpEnoi;

MOHUMAaHHE POJU OMOJIOTMYECKOW HAaykKH B (OPMUPOBAHMM HAYYHOTO MHUPOBO33PEHHSI; Pa3BUTHE
Hay4yHOU I10003HATENBHOCTH, HMHTEpeca K OMOJOrMYecKOd HayKe, HaBBIKOB HCCIIEOBATEIbCKOM
JIeSATEIILHOCTH.

B cghepe aoanmayuu x usmeHsOWUMCA YCIOBUAM COYUANBHOU U HNPUPOOHOU Cpeobl:
aJIecKBaTHasl OIICHKA W3MEHSIOIIUXCS YCIOBHIA, MPUHATHE pelieHus (MHIWBUIYyalIbHOE, B TPYIIE) B
M3MEHSIIOIIMXCS YCIOBHUSIX HAa OCHOBAaHHMM aHalM3a OHOJIOTWYeCKOW WH(pOpMaIUu; IUIAHUPOBAHUE
JeficTBUil B HOBOW CHUTYyalldd Ha OCHOBAaHUH 3HAHHUI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.



MeTal’[peL[MeTHbIe pe3yJbTarbl:

B cpepe osradenus ynusepcanvnvimu yueOHbiMU NO3HABAMENbHBIMU OCUCTEUIMU.

ba3oBrble Jornueckue NecTBUL:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKK OMOJIOTUYECKIX OOBEKTOB (SIBIICHUH);

yCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIaCCH(PHUKAIINN OUOJIOTHICCKIX OOBEKTOB (SIBJIICHUH,
IIPOLIECCOB), OCHOBAHHUS [yl 0000IIEHNS U CPABHEHUS, KPUTEPUU ITPOBOAMMOIO aHAJIN34,

¢ y4€TOM NpPeI0KEHHON OMOJIOTMUECKOM 3a/jau BbISBISATh 3aKOHOMEPHOCTU U MPOTUBOPEUHUSI
B pacCMaTpuBaACMbIX (1)aKTaX n Ha6JIIOI[eHI/I$IX; npeajiaratb KpUTCpUW JId BbIABJICHUA
3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

BBISIBIIATh AeUINTBI MHQOpPMAIMK, JaHHBIX, HEOOXOOUMBIX JJSi pPELIEHUS IMOCTABJIEHHOU
3ajauuy;

BBISIBJISITh NIPUUMHHO-CJIEICTBEHHbIE CBSI3M TNpU M3YYEHUHM OHOJOTMYECKUX SIBIEHUN U
MPOLIECCOB;  JeJIaTh  BBIBOJABI C  HCIOJB30BAaHUEM  JEAYKTUBHBIX M  UHAYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKJIIOUeHUH 10 aHAJIOT MU, GOPMYIUPOBATh TUIIOTE3bI O B3AaUMOCBS3SX;
CaMOCTOSITENIbHO BbIOMpaTh croco0 pemieHus yuyeOHOW Omojiorndyeckoi 3aiadyu (CpaBHHUBATh
HECKOJIbKO BapUaHTOB pelleHus], BbIOUpaTh Harbosee MoAX0 AN ¢ yu€TOM CaMOCTOSTENBHO
BBIJICTIEHHBIX KPUTEPUEB).

bazoBrie Bicciief0BaTEIIbCKIE ICHCTBUS .

HCITI0JIb30BaTh BOIIPOCHI KaK I/ICCJ'Ie)IOBaTe.]'H)CKI/Iﬁ HHCTPYMCHT IIO3HAHUA,;

(dbopMynupoBaTh BOIPOCH], (UKCUPYIOIIME pPa3pblB MEXAY pEAIbHBIM U JKelaTeIbHbIM
COCTOSTHUEM CHUTYyalluH, 00bEKTa, U CAMOCTOSITENIbHO YCTAHABINBATh HCKOMOE U IaHHOE;

dhopmupoBath THNOTE3y 00 MCTHHHOCTH COOCTBEHHBIX CYXKICHHUH, apryMEHTHPOBATh CBOIO
MTO3UIINIO, MHCHHE;

MPOBOJUTH IO CaMOCTOSITEJIbHO  COCTABICHHOMY IUIaHY HaONIOJEHHE, HECIOKHBIN
OMOJIOTHYECKHI SKCIIEPUMEHT, HEOOJIBIIOE WCCIASAOBAaHUE MO YCTAHOBJIEHUIO OCOOECHHOCTEH
OMoJIOTHYECKOT0 00BeKTa (TIpoliecca) H3ydeHusl,

MPUYMHHO-CIICJICTBEHHBIX CBSI3EH U 3aBUCUMOCTEH OMOJIOTHYECKUX 00BEKTOB MEXKTy COOOI;
OIICHUBAaTh HAa NPUMEHHUMOCTh M JOCTOBEPHOCTh HH(MOPMAIMIO, TIOJYYCHHYIO B XOJC
HAOJIIOICHUS M DKCIICPUMEHTA;

CaMOCTOSTEIIEHO (POpPMYyTHpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJabTaTaM IMPOBEAEHHOTO
HAOJIO/ICHUS, SKCIICPUMEHTA, BIIAJIETh WHCTPYMEHTAMH OLIEHKH JOCTOBEPHOCTH TMOJYYECHHBIX
BBIBOJIOB H 000O0ILEHHUIH;

MPOTHO3UPOBATh BO3MOXHOE JajJbHEUICe pa3BUTHE OHMOJIOTMYECKUX TIPOIECCOB U HX
MOCJIC/ICTBUSL B AHAJIOTMYHBIX WJIM CXOJHBIX CHTYAllUsX, & TAK)KE BBIIBUTAThH MPEIIOI0KCHHUS
00 MX pa3BUTUU B HOBBIX YCJIOBHSX M KOHTCKCTaX.

PaGota ¢ nuadopmanueii:

NPUMEHATh Ppa3IMYHblE METOJAbI, HMHCTPYMEHTHl W 3ampochl MpU TMOHUCKE U O0TOOpe
O61ooTNYecKoi NH(GOPMALMU UM AAHHBIX U3 UCTOYHHUKOB C YYETOM IPESIOKEHHON yueOHOi
OMOJIOTUYECKOH 3a/1auH;

BbIOMpATh, aHAIW3UPOBATh, CHCTEMATH3UPOBATH U HHTEPIPETUPOBATH OHUOJOTHYECKYIO
UHGOPMAIIHIO PA3IIMYHBIX BUAOB U (JOPM MpEICTaBICHUS;

HaXOJIUTh CXOJHbIE apryMEHTHI (TIOATBEPKIAIONINE WM OMIPOBEPraolIue OJHY U Ty XKe HJIEIO,
BEPCHIO) B pa3IMYHBIX HH(POPMALIMOHHBIX UCTOUHUKAX;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMalbHYIO (GopMy TpeacTaBieHuss HHopManuu U
WUTIOCTPUPOBATH pelllaeMble 331a4 HECJIOKHBIMH CXeMaMH, JMarpaMMaMH, HHOU rpadukoil n
UX KOMOWHAIMSMU;

OLICHUBATh HAAEKHOCTh OWMOJIOTHYECKON HH(OpMAIMK 1O KPUTEPUSM, MPEATIOKCHHBIM
yUUTEIeM UK c(hOpMyTHPOBAHHBIM CAMOCTOSITEIbHO;



3aIlIOMUHATh M CUCTEMATU3HPOBATH OMOJIOTHYECKYIO0 HH(POPMALIHIO.

B chepe osenadenus ynusepcanohvlmu y4eOHbIMU KOMMYHUKAMUBHBIMU OelCEUIMU
OO01enue:

BOCIHPUHUMATH U (POPMYIIMPOBATH CYXKJICHHS, BBIPAXKATh SMOIIMU B ITPOIECCEBHITIOTHEHUS
MPAKTUYECKHUX U Ja00OpaTOPHBIX PaboT;

BbIpa)KaTh ce0s (CBOIO TOUKY 3pEHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HEBepOaJbHbIE CpPEACTBA OOILIEHUS, TOHUMATh 3HAYEHHE COLIMAJIBHBIX 3HAKOB,
3HATh M PACHO3HABATH MPEINOCHUIKN KOH(MIMKTHBIX CUTYAIlMd M CMSTYaTh KOH(IIUKTHI, BECTH
[IEPETOBOPHI;

MMOHUMAaTh HAMEPEHUS JAPYIHX, MPOSBIATH YBAKUTEIbHOE OTHOIIEHHE K COOECEIHHKY U B
KOPPEKTHOM opMme GopMyIUpOBATH CBOU BO3PAKEHUS;

B XOJ€ JMajora W/Wiu JUCKYCCHM 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMou
OMOJIOTUUECKOM TEMBI U BBICKA3bIBATh UJCH, HAICJICHHBIC HAa PEIICHHE OMOJIOTUUECKON 3a1auu
Y TIoIJIepKaHue OaroxenaTeIbHOCTH OOIIEeHNS,

COTIOCTABJISITH CBOW CYXICHHUS C CYXKJICHHSMHU JIPYrUX YYaCTHHUKOB AHANIOTa, OOHAPYKUBAThH
pa3Iu4us U CXOACTBO MO3UIIUI;

MyOJIUYHO TPECTABIATh PE3YAbTATHI BHITIOJIHEHHOTO OMOJIOTHYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIE0OBAHUS, TIPOCKTA);

CaMOCTOSITEIPHO BBIOMpaTh GopMaT BBICTYIUICHHS C Yy4ETOM 3a7ad TNpe3eHTAllud |

0COOEHHOCTEH AYJUTOPHUH U B COOTBETCTBHUU C HUM COCTABJIATH YCTHEIC U ITMCbMCHHBIC TCKCTEI
C UCIIOJIB30BAHUEM HUIUIIOCTPATHBHBIX MaTCPHUAIOB.

CoBMecTHaS JIeITEILHOCTD (COT HUYCCTBO):

MOHUMATh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHON M HMHIMBUIYaNbHOW pabOThl IMpHU
peleHun  KOHKPETHOM  OWOJIOTHYECKOM  MpoOsiemMbl, OOOCHOBBIBaTH  HEOOXOIUMOCTH
MPUMEHEHHsI TPYNIOBBIX (OPM B3aMMOJCUCTBUS TPH PEIICHUH TOCTABICHHOW Yy4eOHOM
3a/1a4u;

MPUHUMATh 1IeJIb COBMECTHOW JESATENIbHOCTH, KOJUJICKTUBHO CTPOUTH JACUCTBHUS MO €&
JOCTHIKEHHIO: PacHpelesiaTh pPOJH, IOrOBApUBAThCS, OOCYXKIaTh MpoIecc U pe3yibTar
COBMECTHOM paboThI;

YMETH O606H_[aTI> MHCHHSA HECKOJIbKUX J'II-O,I[€I>1, MMPOABJIATb TOTOBHOCTb PYKOBOAWTD, BBIIIOJIHATD
NOopy4dYCHHUs, IIOJIYNHATHCA,

IUIAHUPOBATh OPraHM3AlMI0 COBMECTHOH pPalOThI, OMpENeNsiTh CBOIO poiib (C  y4&€ToMm
MPEANOYTeHUH U BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aHMMOJICHCTBUS), paclpeaemsaTh 3aJadyu
MEXIy 4IeHAMH KOMaHbI, Y4aCTBOBATh B IPYNIOBBIX (opMax paboTel (0OCyKaeHUs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U UHBIE);

BBIIIOJHATE CBOIO 4YacCTb pa6OTBI, AOCTHUI'aTb KA4YCCTBCHHOTO pE3yjibTaTa II0 CBOCMY
HaIlIpaBJICHUIO U KOOPANHUPOBATH CBOU JIENCTBUS C APYruMHu 4JI€HaMU KOMaH/IbI;

OIICHMBATh Ka4y€CTBO CBOCIO BKJIaJa B O6II.[HI>'I MNPOAYKT IO KpUTCPUAM, CAMOCTOATCIILHO
C(I)OpMy.]'II/IpOBaHHBIM Y4aCTHUKaMU B3aHMOﬂeﬁCTBHH; CpaBHUBAThb PE3YJIbTATHI C HCXOTHOM
3aJadell M BKJIaJ KaXIOro 4jieHa KOMaHAbl B JOCTH)KCHHE pPE3yJIbTaTOB, Pa3ACIATh C(bepy
OTBCTCTBCHHOCTHU U MPOABJIATH TOTOBHOCTD K ITPECAOCTABIICHUTIO oT4ETa nepen rpyrmoﬁ;

OBJAJIETh CUCTEMOI1 YHUBCPCAJIIbHBIX KOMMYHHKATUBHBIX I[CﬁCTBHfI, KOTOpasn obecrieunBacT
C(bOpMHpOBaHHOCTB COIMMAJIBHBIX HABBIKOB M SMOIIMOHAJIbHOT'O MHTCIJICKTA IIKOJBbHHUKOB.

B cghepe osnadenus - ynusepcanvhvimu yueOHviMU — pecynsmueHbIMU oeticmeusamu.
Camoopranusanus:

BBISBJIATh TPOOJEMBI JIJIsl PEHICHUS B JKM3HEHHBIX M YUYEOHBIX CHUTYAIMsIX, HCIIOJb3YsI
OMOJIOTUYECKHUE 3HAHUS,



® OpHUEHTUPOBATHCS B PA3IMUHBIX MOJXOJAX NMPUHATHS pelleHUN (MHAMBUyalbHOE, IPUHATHE
pelIeHNs B IpyIIie, IPUHIATHE PELLICHUI TPYIIIOil);

®  CaMOCTOSITENILHO COCTAaBIISITh AITOPUTM PEIICHHsS 3a7aud (WM €ro 4YacTh), BBIOUPATh CIIOco0
penieHuss y4eOHON OMOJIOTMYECKOW 3ajaud C YUYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh NpeIjaraéMble BAPUAHTHI PEIICHU;

® COCTaBiATh IUIaH JAeWCTBUM (IUIaH peaju3aluyd HaMEUYEHHOI'O aJrOpUTMa pELICHMS),
KOPPEKTUPOBATh TPEMIOKECHHBIM AITOPUTM € YUETOM TMOJIYYCHHS HOBBIX OHOJIOTHYECKUX
3HAHMI 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

®  jienath BEIOOP M OpaTh OTBETCTBEHHOCTH 3a pernreHue. CaMOKOHTPOIIb (PedIeKCHsl):

® BIAJCTH CIIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHBALIUU U PEIICKCUH;

® aBaTh aJICKBATHYIO OLIEHKY CUTYAIMH U TpeJjIarath 1iaH e€ N3MEHECHHUS;

® VYYUTHIBATh KOHTEKCT U TMPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TMPH PEIICHUH
y4eOHOM OMOJIOTHYECKOM 3a71auu, aJalTUPOBATh PEIICHUE K MEHSIOIIUMCS OOCTOSITEIHCTBAM;

® OOBSCHATH TNPUYUHBI JIOCTH)KCHHUS (HEIOCTHUXKEHHUS) pe3yJIbTaTOB JEATEIbHOCTH, J1aBaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY, YMETh HAXOJAUTh TTO3UTUBHOE BIIPOU3OMICANICH CUTYAIINH;

® BHOCUTh KOPPEKTHBBI B JCSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHHBIIUXCS
CUTYaIINH, YCTAHOBJIECHHBIX OMMOOK, BOSHUKIITNX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJbTATA IIEU U YCIOBUSIM.
OMOLMOHAIBbHBLIN HHTEJLIEKT:

L pasinydaTtb, Ha3blBaTb W YIIPABJIATH COOCTBEHHBIMU SMOOUAMHU U OMOIIUSIMHU
ApYyrux;

BBISIBJISITH M @aHAIM3UPOBATH TPHYUHBI SMOIIHIA;

CTaBHUTH ceOs1 HA MECTO JPYroro YelOBEeKa, MOHUMATh MOTHBEI M HAMEPEHUSIPYTOTO;

PeryaupoBaTh COCOO BBIPAKEHUS SMOIIUH.

[Ipunsarue cebs u Apyrux;

OCO3HAHHO OTHOCHUTBCS K APYrOMY YEJIOBEKY, €r0 MHECHHUIO;

MPHU3HABATH CBOE MPaBO Ha OIIMOKY M TaKOE e MPaBo JAPYroro;

OTKPBITOCTh CE0C U APYTUM;

0CO3HABaTh HEBO3MOYKHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

OBJaJIeTh CHUCTEMOM yHUBEPCAJIbHBIX YUEOHBIX PETyIATUBHBIX JEHCTBUM, KOTOpas
obecrieunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSIS TO3HUIIMS
JUYHOCTH), M KU3HEHHBIX HABBIKOB JUYHOCTH (YIpaBlieHUs COOOM, CaMOIAMCIMILTHHBIL,
YCTOWYHBOTO MOBEIACHHUS).

IIpenverHbie pe3yJbTaThbl OCBOCHHS IporpamMMmbl B
M03HABATEIbHON (MHTEIUIEKTYallbHOM) cepe:

— MpHOOpEeTeHHe OIbITa MCIOJIb30BaHUA METOJO0B OMOJIOTMYECKOM HAyKu C ILEJIbl0 H3y4eHHUS
OMOJIOTUYECKUX OOBEKTOB, SBJICHUN U MPOLECCOB: HAOIIO/IEHUE, OMMCAHUE, NTPOBEJCHNE HECIOXKHbIX
OMOJIOTUYECKUX OIBITOB U SKCIIEPUMEHTOB, B TOM YHCJIE C UCIOJIb30BAHUEM AHAJIOTOBBIX U IIU(PPOBBIX
OMOJIOTUYECKUX TPUOOPOB U UHCTPYMEHTOB;

— ¢opMupoBaHHE YMEHHUS HHTETPUPOBATh OHOJOTHYECKHE 3HAHUSA CO 3HAHUSMU M3 JPYTUX
y4eOHBIX MPeAMETOB ((U3UKH, XUMHH, Teorpaduu, UCTOPHH, OOIIIECTBO3HAHUS U T. 11.);

- (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ peuiaTb y‘-IC6HBIe 3aga4uun OMOJIOrHUYECKOr0 COJICp7KaHN, BBISBIIATDH
MNPUYNHHO-CJICACTBCHHLIC CBA3U, MNPOBOAUTH KAYCCTBCHHBLIC W KOJIMYCCTBCHHBLIC PACUCThI, ACJIATH
BbIBO/JIbI HAa OCHOBAHHWHU IIOJTYYCHHBIX PE3YJIbTATOB,

— (opMupoBaHHe yMEHHs IJIAaHUPOBATh y4yeOHOE HCCIEeOBaHME WM TPOEKTHYIO paldoTy ¢
Y4ETOM TOCTABJICHHOH Lienu: (GOpMYIMpOBaTh MPOOIIeMy, TUIIOTE3Y U CTaBUTh 33[aul HCCIIEIOBAHUS,
BBIOMPATh aJEKBATHO MOCTABICHHOM €M METOJbI, JIENIaTh BBIBOJBI IO PE3yJbTaTaM HCCIIEIOBAHMUS



nim HpOCKTHOfI ACATCIBHOCTH,

— (¢opMupoBaHHE WUHTEpeca K YrIyOJIeHHIO OWOJOTHYECKHX 3HAHWH (TpeanpoduibHas
MOJIrOTOBKA U MpoQecCHOHaNbHAs OPUEHTAIM) U BEIOOPY OMOJIOTHH KakK MPO(UIBHOTO MpenMeTa Ha
CTYIIEHU CPETHETO MOJIHOTO 00pa30BaHMs sl OyAyIel MpoPecCHOHATBHON AeSITeTLHOCTH, B 00JIaCTH
OMOJIOTUH, MEJUIIMHBI, YKOJIOTHH,IICUXOJIOTHH, BETEPUHAPHH, CEIIbCKOTO XO35CTBA;

— BIaJeHWE HaBbIKaMu paboTel ¢ wuH(OpMAIMel eCTECTBEHHO-HAYYHOTO COJACpIKaHUs,
MPEJCTAaBICHHON B pa3HOW (opme (B BUJIE TEKCTa, TAOIMYHBIX JAHHBIX, CXEM, IPa(UKOB, THArPAMM,
MoJieNe, 300pakeHnH ), KPUTHYECKOTO aHalTn3a HH()OPMAINH U OLIEHKH €€ JIOCTOBEPHOCTH;

— YyMEHHE HMHTETPHUpPOBATh OMOJIOTWYECKHE 3HAHUS CO 3HAHUSMHU JPYTUX YYEOHBIX IMPEIMETOB;
MHTEPEC K YIITYOJCHUIO OMOJIOTUYECKUX 3HAHUI U BBIOOpPY OMOJIOTHH KaK MpOQHIFHOTO MpeaMeTa Ha
YpOBHE CpeAHero o01ero oopazoBaHus sl Oyayied mpoPecCHOHATBHON NEATeTbHOCTH B 00JIacTH
OMOJIOTHUH, MEUIIMHBI, YKOJIOTHH, BETEPUHAPUH, CEITBCKOTO XO3SHCTBA, MUIIEBOI MPOMBIIUIEHHOCTH,
TICUXOJIOTUH, MCKYCCTBA, CIIOPTA - UMETh YETKHE MPEJCTABICHHUS O MAaTCPHUATUCTHYECKON CYINTHOCTH
T€HOMOB JKHMBBIX OPraHU3MOB U PETYISIIUIO UX paOOTHI;

— 3HaHUE OCHOBHBIX (PAKTOPOB OKPYKAIOMIEH CPEJIbl, BIUSIONINX HA Pa3BUTHE U CYIIECTBOBAHHE
YKUBBIX OPraHU3MOB, aJanTaluil K GakTopaM OKpyKarollen Cpeibl;

— 3HAaHUEC€ OCHOBHBIX IMIOAXO0I0B 6I/IOTeXHOJ'IOFI/II/I, HCIIOJB30BAHUSA €€ }IOCTI/I)KeHI/Iﬁ B COBpeMeHHOfI
JKHU3HHU 4YCJIOBCKA, OCO6GHHOCTI/I HNCITIOJIB30BAaHUA XKHUBBIX OpFaHI/I3MOB JJIA HpOI/ISBOJICTBeHHBIX HYXI
YeJI0BEKA;

— 3HAHHUE€ OCHOBHBIX IIOAXOO0B CCJICKIUU U OMOTEXHOJIOT U KYJIBTYPHBIX paCTeHHﬁ,
XapaKTepU30BaTh TI'E€HETUYSCKH  MOJAW(MUIIMPOBAHHBIC  PACTCHUS, ONEPUPOBATh  MOHSITHSIMH,
rudpuan3aIys, OTIHAJICHHAs THOpUIM3alus, WCKYCCTBEHHBIM OTOOp, TreTrepo3uc, TpaHchopmarus,
MyTareHes3, TeHETHYECKOE PEJaKTHPOBAHUE;

— TOHUMaHHUE MOJIEKYISPHBIX MEXaHU3MOB peaiu3alluy HaCJIeCTBEHHON HH(OpPMaLU U YMEHUE
CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSTHUSMU MOJIEKYJISIPHOM OHOJIOTUM M €€ COBPEMEHHBIX
HaIpaBJIEHUH — FeHOMUKH, METar€HOMUKH, TPOTEOMUKH;

— 3HaHUHE OCHOBHBIX 3a00JieBaHUI YCJIOBEKA, MCXaHMU3MOB HX pPa3BUTHA, crocobax HX
JUArHOCTHUKH U JICUCHMUS,

- (bOpMI/IpOBaHI/Ie YMCHHUA HUCIIOJIB30BATb MTOHATHHHBIN arrapar u CHMBOJIMYECKUH S3BIK
I'CHCTUKHU, I'PaMOTHOC IMPUMEHCHUEC HAYYHBIX TCPMUHOB, HOHHTHﬁ, TGOpHﬁ, 3aKOHOB AJIsA 00BICHEHUS
Ha6J'IIOI[aeMBIX OHOJIOTMYECKHX O6’beKTOB, SBIICHUN W IMpouecCCOB, IIO3BOJAIOMNIUX 3aJT0XKUTHh
q)YHI[aMCHT HAay9YHOI'O MUPOBO33pCHHUA.

B 1ienHOCTHO-OpHEHTalMOHHOM cdepe:
— 3HaHWe, 4YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHIl MOJIEKYIIPHON OHOJOTUU IO3BOJISIET
YCIIEUTHO peuiaTh Takue 3J1000HEBHbBIE MTPOOJIEMbI, KaK OXpaHa OKPYXAIOIIeH cpe/bl, COXpaHeHHE

310pPOBbs YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIICHUEIKOCUCTEM.
2.2 [IPOTPAMMA ®OPMHWPOBAHHUA YV /|

2.2.1 Ilenesoii pa3aeJ.

164.1.1. TIporpamma (opMupoBaHMs yHUBEpCAIbHbIX Yy4eOHbIX AedcTBUil (mamee — YV]I) y
oOyyaronuxcs J0JKHA 00eCeunBaTh:

pa3BUTHE CIIOCOOHOCTH K CAMOPA3BUTHIO U CAMOCOBEPILIEHCTBOBAHUIO;

dbopmMupoBaHHe  BHYTPEHHEH  MO3WIMM  JIMYHOCTH,  PETYISITUBHBIX,  I03HABATENIbHBIX,
KOMMYHHUKATUBHBIX Y'Y ]l y o0ydaromuxcs;

¢dopmupoBanue omnbiTa NpuMeHeHHs Y Y]l B KU3HEHHBIX CUTYyalMsX JUIS pELIeHHs 3ajad
OOIIEKyIBTYPHOTO, JMYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHUS O0YUAIONIIUXCS, TOTOBHOCTH K PEIICHUIO

MPAKTUYCCKUX 3aaa4,



noBblieHue 3(p(PeKTUBHOCTH yCBOGHHMS 3HAHMH U Y4eOHbIX JeHCTBUM, (popMupoBaHHS
KOMITETEHITHH B MPEIMETHBIX o0macTsix, yueOHO-HCCIEeI0BATENbCKOM
U IIPOEKTHOM IE€ATEIBHOCTH;

dbopmMupoBaHHEe  HaBbIKA YYacTHsl B  pa3IW4YHBIX  (QopMax  opraHuzaluu  y4eOHO-
MCCIIEIOBATENILCKOM M TPOCKTHOW NESITEIHbHOCTH, B TOM YHMCIIE TBOPYECKUX KOHKYPCaxX, OJMMITHAAX,
Hay4YHBIX 00IIECTBAX, HAYIHO-TTPAKTHICCKUX KOHPEPEHIUAX, OJTMMITHAIAX;

OBJIQJIECHUE NpUEMaMU Y4e€OHOro COTPYAHMYECTBAa U COLMAIBHOIO B3aUMOJICHCTBUS CO
CBEpPCTHHKaMM,  OOydalmoIIMMHMCS  MJIAQJIIEr0 M CTapliero  Bo3pacTa M B3POCIBIMH
B COBMECTHOU yueOHO-UCCIEI0BATENHCKON U MTPOCKTHOM NEATEIbHOCTH;

(dhopMupoBaHHUE U pa3BUTHE KOMITETEHIIUN 00yJaronuxcsi B oomactu ucrnosb3oBanus UKT;

Ha ypoBHe oO0Omero mnojb3oBaHus, BkIouas Biagenue HWKT, mnouckoM, aHamuzom
U Trepenadeil MHPOpPMANWHM, TIPE3eHTANWEH BBIMOJHEHHBIX paboT, OCHOBaMH HWH()OPMAITMOHHON
0€e30MMacHOCTH, yMEHUEM 0e301acHoro HCITIOJIL30BaHUS CpeNCTB HUKT
1 MHPOPMAIMOHHO-TEIEeKOMMYHHUKAIIMOHHON cetn «WHTepHer» (manee — MuTepHer), dopmMupoBaHue
KynbTyphl nosb3oBanus UKT;

dbopmupoBaHMe  3HAaHMA W HAaBHIKOB B oOmacth  (UHAHCOBOM  TI'PaMOTHOCTH
U YCTOMYMBOIO pa3BUTHS OOIIECTBA.

164.1.2. YVY]I mo3BOJISIIOT pemiaTh MUPOKUNA KPYT 3a7a4 B Pa3IUYHBIX MPEIMETHBIX 00JIACTAX H
SIBJISTIONIIECS pe3ysibTaTraMu ocBoeHus oOydaromumucs OOIT OOO0.

164.1.3. HoctmwxkeHuss o0O0ydyalomUXCs, TOJYYCHHBIE B PE3YJIbTaTe W3yYeHUsS Y4eOHBIX
MpeIMETOB, YYEOHBIX KypCOB, MOJAYJIEH, XapaKTepU3YIOLIUe COBOKYIIHOCTh II03HABATENbHBIX,
KOMMYHHMKATHBHBIX U PEryasTUBHBIX Y Y]l oTpakaioT cOCOOHOCTh OOy4aroHIMXCSl HCIIOJIb30BaTh Ha
npakTuke Y'Y /I, cocraBusitonue yMeHIe OBllaJieBaTh y4eOHBIMU 3HAKOBO-CUMBOJIUYECKIMH CPEACTBAMU,
HaIpaBJICHHBIMH Ha:

OBJIaJICHUE YMEHUSIMHU 3aMeleHus, MOJICTTHPOBAHUS, KOJMPOBAHUS
U JIEKOJWPOBaHUA WH(OPMALIUHY, JIOTUUECKUMU OIEpaIMsIMH, BKIIOYas OO0IIMe IPUEMbl pelIeHUs 3a1au
(yHuBepcanbHble yueOHbIC TO3HABATEIbHBIE IEHCTBUA);

npuoOpeTeHne UMH  YMEHHS  YYUTBIBaTh  MO3UIHUI0O  COOECEIHHKA, OpPraHU30BHIBATh
u OCYILIECTBIISTh COTPYTHUYECTBO, KOPPEKIUIO C  TeNarorM4ecKUMH  pabOTHUKAMH
U CO CBEpCTHUKAMH, a/IEKBaTHO MepefaBaTh WHMOPMAIMI0O U OTOOpaXKaTh MPEAMETHOE COAEpKaHUE U
YCIOBUSL JEATENBHOCTH M PEYH, YUUTHIBATh pa3Hble MHEHUS W HWHTEPeChl, apryMEHTHPOBaTh U
000OCHOBBIBAaTh CBOIO TMO3UIMIO, 33/1aBaTh BOMPOCHl, HEOOXOAWMBIE Ui OpraHu3alii COOCTBEHHOM
NESITeNbHOCTH W COTPYJHHYECTBA C TMapTHEpOM (yHHUBEpCAlbHBbIE Yy4eOHbIE KOMMYHHKATHBHBIC
NeHCTBHS);

BKJIFOUAIOITUMU CIIOCOOHOCTh MIPUHUMATD U COXPAHSTh YUeOHYIO IeNb U 3a7a4y, MJIaHUPOBATh e
pealn3anuio, KOHTPOJIUPOBATh U OIICHUBATh CBOM JICHCTBUS, BHOCHTh COOTBETCTBYIOIIUE KOPPEKTUBHI B

HUX BBIIIOJJHCHUC, CTaBUTHh HOBBIC y‘-Ie6HI>Ie 3alavu, NpOsABIIATH MMO3HABATCIIBHYIO HHUIUATHBY B y‘IGGHOM



COTPYAHHUYCCTBE, OCYLICCTBJIATDH KOHCTaTI/Ip}/IOH_[I/Iﬁ n HpeZ[BOCXI/IIJ_IaIOH_[I/Iﬁ KOHTPOJIb IO PE3YyJIbTaTy U

cioco0y NeHCTBHA, aKTyaJbHBIH KOHTPOJIb HAa YPOBHE IPOU3BOJIBHOTO BHUMAaHMSA (yHUBEPCAIbHBIE

pEryJATUBHbBIE AEUCTBUS).

Monaysib «OcHOBBI pacTeHHeBOACTBa» /-8 Kiiacchl (68 yacoB)

Tempbl

OcHoBHOE€ coacpKkaHue

JleATeIbHOCTD
IKOJbHUKOB

Tema 1. BBenenue B
pacTeHneBoACTBO (2 4)

Yro-Takoe pacTEeHUEBOCTBO:
OCHOBHbIE (PaKTOPBI
BBIpAIIUBAHUS PACTCHUH.

Hctopus pazBuTus arpoXuMHUYECKUX
3HaHui (pabotsl M.B. JlomoHOCOBa,

10.JIubuxa, byccenro, B.B.
HoxydaeBa, K.A. Tumupsizena,
II.A. Kocteruera, J[.H.

[TpakTuueckas padota
«bouka JIubuxa».

[IpsiHUITHUKOBA | TIp. ).

Tema 2.
ArporexHuvecKkui
IKCIepuMeHT (6 1)

[IpaBuna nocTaHOBKHU
arpo3KCIepUMEHTOB.
[TocTanOoBKa 3KCIIEPUMEHTOB C
pacteHussMu. Beibop TeMbl,
COCTaBJIEHUE TUTIOTE3bI, IIEJIU U
3a/1a4 SKCIIepUMEHTA T10
BBIPALIUBAHUIO PACTECHUII B
KOHTPOJIHPYEMOH Cpee.
KonTtpomnu, noBTropHOCTH,
IPOBEJICHHE SKCIIEPUMEHTA.
[InanupoBaHue 3KCIIEpPUMEHTA.
OneHka pe3ynbTaToB
JKCIIEPUMEHTA.

OcBoeHME TEXHOIOTHH

KPpYIJIOTOAUYHOTO BbIpalllUBaHUSA

CaJIaTOB U MUKPO3CJICHHU B
KOHTPOJIMPYCMBIX
HCKYCCTBCHHBIX YCIIOBUSAX.

Uccnenosarennckas
pabota «DakTopsl,
BIIUSIIOLIUE HA
MpopacTaHue ceMsiH (PocT
MIPOPOCTKOB)».
[TpakTruueckas pabota
«CO0p yCTaHOBKH U1t
BBIPAILIIMBAHUS PAaCTECHUI B
KOHTPOJIHPYEMBIX
YCIOBUSAXY.

Tema 3. PoJb
XHMHUYECKHX
3JIEMEHTOB B
NUTAHUM PACTEHUI
(20 )

Bopna. PactBop. BeITskKa.
AHNOHBI, KATHOHBI,
3JIIEKTPONPOBOAHOCTE U pH
pactBOpa. Ponp XUMHYECKUX

QJICMCHTOB B ITMTaHHUH paCTeHI/Iﬁ.

[MonyueHne nuTaTENbHBIX
BEIIECTB PACTCHUSIMH.

VY no6peHus: opranuueckue,
MUHEpaJbHEIE,
MUKpoOHoiorundeckue. Tumbl
MIATAaHUs pacTeHui. Bo3aymHoe

[TpakTuyeckas pabora
«CXeMbl TUTATEIBHBIX
pactBOpoOB. Pacuer no3
ynoOpeHuit s
[IUTATENIBHBIX PACTBOPOB.
[TpakTuyeckas pabora
«IIpaBuna cMemuBaHus
yoOpeHuit»
[TpakTuyeckas pabora
«[Iutanue pacTeHui:
TEXHOJIOTUsl




Y MUHEpaibHOE (KOPHEBOE)
nuTaHue pacTeHuil. Tpancnopr
MUTATEIbHBIX BEIIECTB
pacTeHui: BOCXOIALLUN U
HUCXOIAINN TOK. BaxxHenme
KanuiHeie, pochopHbIC U
a30THbIE YIOOpEHHUs, X
cBoiicTBa. [IpocThie U ClIOXKHbBIE
ynoOpeHus.

Pocr n pazsutne pacteHuit:
3Tamnbl OHTOTeHE3a, (aKTOPHI,
BIIMSIFOIIIME HA POCT PACTCHUM:
CBET, I'yCTOTa M0Ca/I0K, TUTaHHE,
cybcrpar.

OcoOeHHOCTH MTUTaHUS

IIPUTOTOBJICHUS
IIUTATEJIbHBIX PACTBOPOB
JUISL pa3HBIX KYJIBTYp».
[TpakTuyeckas pabora
«MOHUTOPUHT
MUHEPAJILHOTO MUTAHUS
pacTeHun».
[TpaxkTuueckas padota
«PacturenbHas
JTUArHOCTHKA.
HccnenoBarenbekas
paborta «Onenka
COCTOSIHUSI KOMHATHBIX
pacTeHui, paCTeHUI Ha
IIKOJIbHOUM TEpPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAQ4YCHUE B )KU3HU PACTCHUI.
@opMBI a30Ta U UX NPEBPALLECHUE
B IIOYBE.

Uctounuku docdopa s
pacteHus. 3HaUCHUE
(hocdopcorepranmux coeTMHEHUI
B KJIETKE. POJIb MakpOIpruueckux
coenuHeHuipochopa B
SHEPreTUYeCKOM 0OMEHE.
Bnusiaue kanus Ha pU3HMUecKue
CBOICTBA MPOTOTIA3MBbl, HA
(epMEeHTHI YIIIeBOJOPOIHOTO
oOMeHa, CHHTE3 OCJIKOB H JIp.
Poupb kanust B momaep:kaHum
HOHHOI'0 0ajiaHca B TKaHIX, B
IpoLeccax cCaMOpPEeryIsiiHy.
Perynsaropnas u
CTPYKTypooOpa3oBaTeiabHas pojb
KaJbIHs. YdacTue B 00pa3oBaHUA
KJICTOYHOU CTEHKH, MOIIePKaHuT
CTPYKTYpPBI MEMOpaH M PETyJISIIHSI
WX IPOHHUIIAEMOCTH.3HAYEHUE
MarHus B MeTa0oJIu3Me pacTeHUH.
Marnuii B coctaBe xJiopoduia,
CXOJICTBO XJIOpodriIa u
reMorjIo0MHa Kak CBUAETEILCTBO
€IMHCTBA OPraHUYECKOr0 MHUpA.
Cepa 1 ero OCHOBHBIE COEIMHEHNUS,
UX POJIb B CTPYKTYPHOM
OpraHu3aliy KJIETKH, y4acTHE B
OKHUCJIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUIX
Mukpo371eMEHTHI.
[IpencraBienus o poiu
MHUKPODJIEMEHTOB B METa00IM3ME
pactenuii. Oco6eHHOCTH
MOCTYIJICHUSI MUKPOJJIEMEHTOB B
pacTeHusl.

CI/IHeprI/ISM N aHTAarOHMU3M

yCTaHOBKA MPUYUH
[IATOJIOTUYECKUX

COCTOSIHUM (11pU

HaJUYKH)».
HccnenoBaTenbckas paboTa
«O1neHKa BIUSHUSAPA3TUIHBIX
AJIEMEHTOB HAaCOCTOSIHUE
pacTeHu# (cocTaBIeHUE
Pa3IMYHBIXIIOAKOPMOK)».




3JIEMEHTOB IIUTaHUS PACTCHUI.
PacTurenbHast JUarHoCTUKA U
METO/IbI HICHTU(UKALIUN
HEJI0CTAaTKa/M30bITKA 3JIEMEHTOB
MIATAHUS.

Tema 4. Peryasitopsi
pocTrapacTeHuil.
3ammrapacrennii (4

4)

[TonsatHe o perynsaropax pocra
pactenuii. CTUMYISTOPBI pocTa
— UTOTOPMOHBI (ayKCHUHBI,
rud0epeuInHbI, IUTOKUHUHBI).
WHrubuTopsl pocTa pacTeHHIA:
npupoiHbie (abcrn3oBast
KHCJIOTAa U HEKOTOPbIE
(eHOJIbHBIE BEIECTBA
(MKymapoBasi, KOpu4Has,
CaJINLIUIIOBAsT KUCIIOTHI).
cuHTeTHYecKue (MOp(aKTHHBI,
peTapaaHThl, AeOJIMAHTHI,
JIECUKAHTBI, T€POULIHIBI).
OUTOMOHUTOPHHTH OIICHKA
COCTOSIHUS pacTeHHl. COBpEMEHHBIE
CHoCcoObl MOHUTOPHHTA.

3amnmTa pacTeHH OT
BpPEIUTEINICH: OCHOBBI
onomMeroa.

[TpakTuueckas padota
((CDI/ITOMOHI/ITOpI/IHF H OIICHKa
COCTOSIHUS PACTECHMIA.
CoBpeMeHHbBIE CTIO0COObI

MOHHUTOPHHT .
UccnenoBarenbckas pabora

«Bnusaue
rerepoaykcuHa Ha
IpopacTanue (poct  Ha
pa3HBIX CTAIUAX, B PA3HBIX
YCIIOBHSIX) Pa3IMYHbIX
pacTeHuin».

[TpakTrueckas padota
«MHCEeKTapuu: nmpaBuia u
YCIIOBHSI pa3BeCHUS
TOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi M
NMOYBEHHAas
KYJbTYPbl, HX
NpUMEHEeHue B
BbIpalllUBAHU U
pacTreHwuii.
duzuoorusa
pacrenuii (8 u)

BonHas, necuanasi 1 moYBeHHas
KYJIbTYpPBl, UX IPUMEHEHHUE B
BbIpAIllUBaHUU PACTECHUII.
[IpoBenenue BoAbI B KOPHE U
cTebJie pacTeHH.

Boanblil pesxuM pacTeHuU:
CTpOEHUE YCTHUIL: (haKTOPHI,
BIIMSIOIINE HA UX PACKPBITUE U
3aKpbITHE. 3HAUEHHE MEXaHU3Ma
PEryJsiuu UCIIapEHUs BJaru
pacTeHueM.

DOTOCHUHTE3 — YHUKAJIBbHBIN MTPOLIECC
pacreHuil. TeMHOBas UCBETOBAs
¢a3sl poTocuHTE3A.

3naueHne GOTOCUHTE3A JIJIS YKUBBIX
opranuszmoB. dakTopeipocTa
pacTeHUM: BO3AyX U a’3panusi.
[TonzemHoO€ npIXaHUEpPACTEHUM:
COCTaB IOYBEHHOTO

BO3/1yXa, razoo0MeH. ['a3000MeH

[TpakTrueckas padota
«KopHeBoe naBneHue».
[TpakTuueckas padota
«[IpuroroBieHue npemnapara
YCTBUIl METOJOM CIICTIKa».
HccnenoBatenbckue paboTh
«BnusHue ycnoBuit
COJIep>KaHUs pACTCHHIA Ha
KOJMYECTBOYCTHHUID.

[TpakTruueckas padora
«DyHKIMOHAIbHAS
JUArHOCTHKA PACTCHHH 110
AKTUBHOCTH XJIOPOTLIIACTOBY.
HccnenoBaTenbckas

pabota «Onpenenenue
xjopoduiuia A u b,

OIICHKa




npu 6ecrioYBEHHOM
BBIPAIIMBAHUH.

(OTOCHHTETHYECKOI
AKTUBHOCTH PAaCTCHHUU U
(hakTOpPOB, BIHSIONIUX HA
HEey.

[TpaxkTrueckas padota
«Aspanust, CO2 u Oa.
JIpIxaHue pacTeHuN».
[TpakTuueckas padota
«/Ip1xaHue pacTeHui:
OII€HKA UHTEHCUBHOCTH
JIBIXaHUSI PACTEHHUI 1
IJI0OJIOBY.
Uccnenosarennckue
paboTsl «BnustHue
croco0a BbIpalMBaHUs
(cocTaBa MUTATEIHLHOM
CMECH, CXeMbl BHECEHUS)
Ha POCT U Pa3BUTHS
Pa3IMYHBIX PACTCHUI».

Tema 6.
KyabTypHble
pacTeHmus.
CoBpemMeHHbBIE

ACMEKThI CeJIeKIHH
(20 g)

Kak genoBek cTai ucroiap30BaTh
pactenus? CBs3b pa3BUTHS
LMBWIM3ALMN YEIOBEKA U
OJIOMAITHUBAHUS PACTEHUM.
JomecTukarus.
HacnenctBeHHOCTE U
U3MEHYMBOCTb — OCHOBHBIE
CBOICTBA KUBBIX OPTaHU3MOB.
NsmenunBocts. Buabl
U3MEHYUBOCTD.

I'en —MarepuanbHBIN HOCUTED
HACJIEICTBEHHOCTH U
u3MeHYnBOCTH. HykinenHoBbie
KUCIOThL. Jlokanu3zanus
TE€HEeTUYECKOI0 MaTepuaa B
KJeTke. [lenenue KieTok.
Pennukanus JIHK. OcnoBHas
JOTMa MOJIEKYISIPHON OMOJIOTHH.
Tpanckpunuus. Tpanciauus.
Myrauuu.

Dddext OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pasHooOpa3zue. Uto Takoe
reH0aHk? 3auemM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CIIOCOOBI

Huckyccns
«JlomecTukanusi, Bce JIx
pacTeHus U )KHUBOTHEIE,
KOTOPBIE JKUBYT PSAIOM C
YEJIOBEKOM UM
OJOMAaNIHUBAIOTCS?
MOHO JIi CUUTATh
TapakaHa 0J0MalllHCHHBIM
JKUBOTHBIM 7).
[TpakTudeckas pabora
«MouduKaoHHas
U3MEHYUBOCTh (JIUCThS,
UTOJIKH C OJTHOTO
JIEpeBa)».

[TpakTuyeckas pabora
«['eH — HHCTPYKIHUS TIO
cOopKke KJIeTKH (Ha ducepe
WM KOHCTPYKTOPE)».
[TpakTuyeckas pabora
«Mytanus Ha 6yTepOpoe
(J1r0001 00BEKT U3
npenspiayiei paboTel, Tae
W3MEHEHHE UHCTPYKIIHH
MpHUBEIET K U3MEHEHUIO
BHEITHETO BHU/Ia
00BeKTa)».




COXPAHEHHUS FEHETUUECKUX PECYPCOB
pactenuii (ex situ u inSitu).
3navenue padot H.W. BaBuinosa.
3aKOH rOMOJIOTMUECKUX PSAIOB.

LleHTpBI IPOUCXOKACHUS

KyJIbTYpHBIX pactenui H.M.

Baswuiiosa u [1.M. XKykoBckoro.

OCHOBHbBIE METO/IbI CEEKIIUH.

I'mbpuauzanus. opmer oTéOpa.

OcHOBHbIE HaNPaBJIECHUS CEJIEKIINU:

YIIyYIIEHHUE YPOKANHOCTH,

YCTOMYMBOCTH K OMOTUYECKUM U

abMOTUYECKUM (aKTOpaMm.
Ecte mu xu3Hp B mpobupke?
buorexnonorus KYJIBTYPHBIX
pacTeHui.

Kak uyenoBex Moxer
MOAU(PHUIMPOBATH PACTEHUS?
['enetnueckoe pegakTHpOBaHUE.
CoBpeMeHHbIE MOIX0/IbI U

JIOCTHKEHHS] TEHETUYECKOTO
pEIaKTUPOBAHUS PACTEHUM.

ITpakTrueckas padoTa no
rpynnaMm «OTKyza Ha HalIux
CTOJIax
(PYKTHI/OBOLIH/3IIAKI.
[TpakTuyeckas pabora
«BspIpanuBaem ropox. Kak
IIPOBECTU CKPEIIUBAHUE Y
ropoxay.
UccnenoBarenbckas padbora
«BpIpaniuBanue pacTeHUN B
poOupke» (MOKHO
BOCIIOJIb30BaThCs
pe3yapTaTaMy HpPeblTyIInX
HKCIEPUMEHTOB TI0
COCTAaBJICHUIO TUTATENbHBIX
PacTBOPOB JIJIsi paCTEHUM ).
[TpakTrueckas padota
«["eHOMHBIE HOKHHUIIBI

(MonmenupoBaHue pabOTHI
cucrembl CRISP-Cas)».

Tema 7.
Pacrurennnas
npoaykuus (8 u)

Hanzemurbie 1 nonseMHEbIE

opransl pactenuid. [ToGer u
BUJIOM3MEHEHHBIN MO0er
pactenuii. CiocoObl

Pa3MHOKEHHSI pACTEHUH.

[TonsiTHE O KayecTBe MPOIYKTOB
nutanus. [IpoOneMbl KOHKYpEHIIUT
OTEUECTBEHHBIX MPOAYKTOB MTUTAHUS
¢ UMNOpTHBIMU. Jloructuka
JIOCTAaBKH M CPEJICTBA COXPAHEHUS
IPOJIYKTOB MMUTAHUS.
Mukpo3eneHb: MoJIE3HOCTh U
TEXHOJIOTHSL.

XUMUYECKUI aHAIU3
MPOIYKIUH. OcHOBBI
CHeKTpohoTOMETpHH.
[ToreHunomerpusi.
Xpomatorpadus.

[IpakTruueckas pabota
«IIpenenpHO TOMYCTHUMbIE
konnenTpauuu (IT1K) n
METO/1bl KOHTPOJIS
0€30MMacCHOCTH PACTUTEIbHBIX
MPOIYKTOBIIUTAHUS.
HccnenoBarensckas paboTa
«O1ieHKa KauecTBa
BBIPAIIIEHHOW MUKPO3EICHM»
(yiu6o cBost, 1bO U3
MmarazuHa). [Ipaktuyeckas
paborta

«MeTopl OLIEHKH KauyecTBa
PacCTUTETLHOUIIPOTYKITHH:
XpaHEeHHe UCOXPAHHOCTh
MUTATEeNbHBIX BEIIeCTB»(TI0
JOCTYITHOMY
000py/I0BaHUIO).
Uccnenosarensckas




pabora «Onpenenenue
ButamuHa C MeTogoM
00paTHOrO TUTPOBAHUS B
IUIOAaX Ha Pa3HOM CPOKE
(cmoco6e) XxpaHeHUs .

Monyab «buorexnosiorus» 7-8 kiaccol (68 yacoB)

Tempbl

OcHoBHOE€ coacpKkaHue

JleATeILHOCTD
IKOJbHUKOB

Tema 1.
Buorexnosorusi(4

4)

[TonaTtue OMoTeXHOIOTHH. 3aueM
YEJIOBEKY OMOTEXHOJIOTHH, B UEM UX
MPEUMYIIIECTBO TIEPE]l XUMHUECKUM
cuHTe30M. OCHOBHBICOMOOOHEKTHI
OMOTEXHOJIOTHH: TIPOMBITTUICHHBIC
MHUKPOOPTaHU3MBI, KJICTKH U TKaHH
pacTeHHIA, )KUBOTHBIX U YeJIOBEKa,
OMOKaTaIu3aTopPHI.

CrpIpbe Ui OMOCHHTE3a U OLIEHKAETO
OMOJIOTHYECKOH LIEHHOCTH.

OcHOBHBIC UCTOYHHKH YTIIEPOJIa, a30Ta,
dhochopa, MUKPOITIEMEHTOB.
HccnenoBanue HOBBIX HCTOYHUKOB
CBIPBS (BKJIHOYAst BOIIPOCHI €T0
MpeaBapUTEIILHON 00pabOTKNM),
pa3paboTKa HOBBIX MMUTATEIbHBIX CPE,
B TOM YHCJIE€ BKJIIOYAIOLTUX
OMOCTUMYISTOPHI U JPYTUE AIIEMEHTHI
yIpPaBJICHUS U ONTUMHU3ALUU IPOLIECCOB

OuocHHTE3A. MCTOIH)I OIITUMMH3 Al
IMUTATCIBbHBIX CPCI.

[TpakTrueckas padota
«IIpumepsbr
MIPUMCHCHHUS
OMOJIOTHYECKUX
00BEKTOB B TBOCH
KUZHI.

Tema 2.

Mukpoouosiorust
(12 g)

[TonoxeHue MpoKapruoOTOB B CUCTEME
opranundeckoro mupa. Ctpoenue
OaKTepUaTbHON KIICTKH.
Knaccugukanus 6akrepuii.
Mopdoonorus 6akrepuil. [IpocTeien
CJIO’KHBIE METOIbI OKpaIIUBAaHU
6aktepuii. Du3nonorus 6aKTepUil:
NUTaHUE, JbIXaHUE, POCT U
pa3MHOXKeHHEe. 3HAaKOMCTBO € JJOMEHOM
Apxeu (3KCTpeMO(DUITBHOCTb,
0COOEHHOCTH CTPOCHHSI KJIETKH).

[Tpaktuka. JlaboparopHas
paborta
«DukcupoBaHHbIE
npemnapaTsl OaKTepuil.
Onpenenenue GopMsl
MPEAIOKEHHBIX KYJIbTYP
MHUKPOOPraHU3MOB,
UCIIOJIB3YSI IPOCTOM
METOJI OKPACKW».

JlaGopaTopHnast paboTa
«Onpenenenue Tuna




MOJIOYHOKHKCIIOE U CITUPTOBOE
oposxenne. DotoTpodHbIie U
XeMOTpO(HBIE OaKTEpUH.
Kunernueckoe onucanue npouecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIMaIbHAs MOJIENb POCTA.
Kuneruka rubenu
MUKpPOOPIraHHU3MOB.

[TaTtorennsie 6akTepun. YymHas
Najgoyka ¥ YepHasi CMepTb,
00TyNIH3M, CTOJIOHSK, TYOSpKYJIe3.
UcTtopus 60pbObI €
OaxkTepuanbHBIMU HHPEKIUIMU.
Boiina 0eckOHEYHOCTH:
AHTUOWOTHKYU MPOTUB OaKTEPUH.
MexaHn3MBI IeiiCTBUHN
aHTUOUOTHKOB. MeXKIIeTouHas
KOMMYHHKaIus O6akrepuii. UyBcTBO
KBOpyMa.

[Ipumenenue GaxTepuit
yenoBekoM. Kunernueckoe
omHcaHue OMOCUHTE3a MPOTYKTOB
MHKpOOpranusmMamMu. bakrepun,
KOTOpPBIE MOTYT pa3jiararb
IIJIACTHUK.

Mukpoopranusmsl B
arpoOUOTEXHOJIOTUH.
HckyccTBeHHBIE acconualuu
pacTeHui ¢ MUKpOOpraHU3MaMH

KJIIETOYHOW CTEHKH
METO/IOM OKpaIlIHBAHHUS
no ['pamy» (ipu
HaJIMYUU PEAKTUBOB).
JlaGoparopHnast pabota
«I[IpurotoBnenue
MIPYKU3HCHHBIX
Mpenaparos
MOJIOYHOKHUCITBIX
OakTepuii».
JlaGopartopnast pabota
«IloceB cmbIBa C pyk Ha
yamku [lerpu».
JlaGopartopnast pabota
«BpIgenenne yncTon
KYJIbTYpbI OaKTepHil.
Meron pa3BeeHUN.
MeToa HCTOIAOIIETO
ITPUXAY.
JlaGoparopnas pabota
«Mopdomorudeckas
XapaKTEepUCTHKA
BBIJCJIEHHON YHUCTOU
KYJIbTYpBI:
XapaKTEepUCTHKA
KOJIOHUH, popMma
OaKTepHii, THUIT
KJICTOYHOU CTEHKN.
JlaGopartopnas pabota
«CpaBHeHue pocTta
MUKpPOOPraHW3MOB Ha
yarke 0e3 1 ¢
n00aBJIeHUSA
AHTUOUOTHKOBY.
HccnenoBaTenbekast
pabota «Ilouck
MUKpPOOPTraHW3MOB
ob6maarmux
AHTarOHUCTHYECKOM
AKTUBHOCTBIO.
Uccnenosarensckas
pabota «Bbiienenue
MOJIOYHOKHUCITBIX
OakTepui,
UCCIIETOBAaHUE UX




AKTUBHOCTH.
Uccnenosarensckas
pabota «Brigenenue
OaKTepHil MOJIE3HBIXJIS
pacTeHUN».

Tema 3.
JyKapuoTHYecKue
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(my1ecHeBbIe TPUOBI,
JAPOKKH,
Bogopocian) (12 )

[1necueBbie rpuObI POAYLIEHTHI
OMOJIOTMYECKH aKTHBHBIX BELLIECTB
OO61ast xapaKTepuCTHKA JPOXKIKEN
caxapomuueroB. Mcropus
HCIIOJIb30BAHHUS IPOKIKEN B
TpaJULIMOHHON OMOTEXHOJIOTHH.
TexHonornyu BUHOAETHS U
XJ1e00IeYeHNS,
CHeIHaIn3UPOBAaHHBIE PACHI
npoxokeid. MeTabou3M JposxKeit.
Peakuust ciupToBOro 6pokeHusl.
[TonyyeHne BTOPUYHBIX
MeTaboJIUTOB B Jposxokax. [poxku
KaK MPOAYLIEHTHI OUOTOIIUB.
[Tony4yenue 1eneBbIX OEIKOB B
JPOXKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
II0JIOBOTO PA3MHOXKEHHUS y
JPOXOKEH, 3HAUCHUE U3YUEHUS
MHUTO3a U IUTOKUHE3A AJIs
ONTUMU3ALMH IPOLIECCOB
KyJbTUBUPOBAHUS APOMKIKEBBIX
IITAMMOB, IOHUMaHHUS IPUYHUH
IIaTOr€HHOCTH JIPOXrKell U rpuOoB,
IOMCKa MUILIEHEH QYHIMLIUIIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
IpenapaTos.

Bogopocnu — nepcneKTUBHBIN
00BEKT JIJIs1 TPOM3BOACTBA OEJIKa U
yTJ1eBOJI0B. buorexHomoruueckue
METO/Ibl OUUCTKU TBEPABIX,
KHUJIKUX OTXOJIOB U ra3000pa3HbIX
OTXO0JI0B MPOoU3BOACTB. CTOYHBIE
BOJbI. CXEMBI OYMCTKH.
BbruodunbeTpsl, a3poTeHKH,
METAHTEHKH, OKCUTEHKHU.
AXTHBHBIN W ¥ BXOJISIINE B HETO
MUKpOOpranusMel. Mcrnomnb3oBanue
BOJOPOCIEN B OYMCTKE CTOUYHBIX
BO/I.

JlaGoparopnast pabota
«IToxacuer KiIeTOK
JIPOKIKEN B Kamepe
I'opsieBay.
JlaGopartopnast pabota
«O0HapyxeHue
MPOAYKTOB CITMPTOBOTO
OpOXKeHUs: STUIOBOTO
CIHPTA U YTIEKUCIOTO
razay.

JlaGopartopnast pabota
«Habmronenne
Pa3MHOKEHUS
JIPOMIKEBBIX KIIETOK.
[TpakTrueckas padota
«ITonyyenue TBOpOra u
Kedupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKkTepHii».
[IpakTruueckas pabota
«OcHOBHBbIE BUJIbI KBaca
U X XapaKTepUCTUKA»
«JIpoxxu u
MOJIOYHOKHUCJIbIE
OakTepuH,
MPUMEHSIEMBIE TS
MIPOM3BOJICTBA KBACAY.
[TpakTuueckas padoTa
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHS
JPOXKeH B a9pOOHBIX U
aHa’pOOHBIX
YCIOBUSAX.
[TpakTrueckas paboTa
«MeTopl OLIEHKH
CBOMCTB
xJ1e00TmeKapHbIX
JIPOAKEMN.
OcobGenHoctu
MPUMEHECHHUS




MIPECCOBAHHBIX,
CYIICHBIX

WHCTaHTHBIX

JIPOKIKEN».
HccenenoBarenbekas
paborta «BnusHue
(U3BUKO-XUMHUYECKUX
(hakTOpOB Ha KAYECTBO
OMOTEXHOJIOTMYECKOI
poayKuuu (KBac, Kepup,
CBIp, XJ1€0 U Ap.)».
Uccnenosarennckas
paborta «BnusHue
(UBUKO-XUMHUYECKUX
(hakTOpOB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
Hacaencrsennas
uHdopmanus (8 u)

HacnencrBeHHOCTE U
W3MEHYHBOCTh — OCHOBHEIC
CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocts. Buabl
U3MEHYHUBOCTD.

I'en —MarepuaIbHBIN HOCUTEH
HACJIEICTBEHHOCTH 1
U3MEHUYMBOCTU. HyKenHoBbIe
KUCJIOTHI. JIokanuzanus
FEHETHYECKOro MaTepuasa B
KIIeTKe. JleaeHne KIeToxk.
Pemnmukanus JIHK. OcHoBHas morma
MOJICKYJISIPHOYN OMOJIOTHH.
Tpanckpunuus. Tpancisius.
Myranuu.

[TpakTrueckas padota
«MomudukarmoHHas
W3MEHYUBOCTD (JUCThA,
UTOJIKH C OJTHOTO JePEBa)».
[IpakTrueckas pabora
«I"eH — UHCTPYKIUA 10
cOopke KJIeTKHU (Ha Oucepe
WU KOHCTPYKTOPE)».

[Tpaktuyeckas pabora
«Myranus Ha OyrepOpoe
(J1r0001 OOBEKT U3
peIbIAYIEeHPadOTHI, T1Ie
W3MEHCHUEUHCTPYKIIUU
NPUBEIET K M3MCHEHUIO
BHEIITHETO BHJIA

00BEKTa)».

Tema S.
Bupycosiorus (6 1)

[Tonoxenue BUPYCOB B CUCTEME
opranuueckoro mupa. CTpykrypa u
XMMHMUYECKUH COCTaB BUPYCOB.
Knaccugukarus Bupycos.
Penponykuus Bupycos. Bupycer -
BO30yAUTENN UHPEKITMOHHBIX
6ose3neld. OHKOBUPYCHI.

bakrepuodaru: crpoenue,

IIpocmotp
JOKYMEHTaJIbHOTO (pHIIbMa O
Bupycax. [Ipakrnueckas
pabora.

«Meton pa3BeIeHUN.
[TpakTuyeckas padora.
«TurpoBanue

OakTeprodarony.




CBOMCTBA, IPUMEHEHUE.
Buonornyeckue metoap1 00pHOBI ¢
BUpPYCaMHU.

Tema 6. I'enuas

OCHOBBI TEHHON MHKEHEPUU.

[TpakTuyeckas pabora

UHKEeHePUs 1 Bekropa. Cneruduieckne «DHJIOHYKIIEa3bI
ouorexHoJioruu(8 (dbepMeHTHI OaKTepuit. pectpukiuu (padota ¢
q) brnorexunonorun MpoaAYKIHUH 0€JIKOB B HYKJICOTUIHBIMU
OakTepHanbHbIX KyJIbTypax. [TOCJIEI0BATEILHOCTIMUHA
JlocTrKeHns: TEHHOMUHKEHEPUU U Oymare)».
OMOTEXHOJIOT M. [TpakTrueckas padota
CRISPR/Cas — cucrema ajalTHBHOTO | (Fennpie HOKHUIBI -
uMMyHHUTeTa Oakrepuil u apxei. 'MO. CRISPR/Cas
Meroasmomnydenus I'MO. (MOJIeTMpOBAHHE Ha
Oymare)».
Urpa-nuckyccus:
«Bpmrpai rpasnt Ha
cozmanue I'MOy.
Tema 7. JlomecTrkaIys OCHOBHBIX JIOMAITHHUX Jluckyccust

BuorexnoJsoruu B
JKHBOTHOBOJICTBE (8

4)

YKUBOTHBIX; COBPEMCHHBIC
9KCIIEPUMEHTHI TI0JIOMECTUKAIHH
YKUBOTHBIX (JIMCHIIA, HOPKA U JIp. —
9KCIIEPUMEHTHI HAYIHOM IITKOJIBI
akajeMuka bemnsiesa).

CoBpeMEHHbBIE METOIBI B
YKUBOTHOBOJICTBE: TPaHCILIAHTALIHS
SMOPHOHOB, XHMEPHBIC KUBOTHBIE,
KJIOHHUPOBaHHE.

OcHoOBHBIE 00JIC3HH JKUBOTHBIX H POJIb
MaTONSHHBIX MUKPOOPTaHU3MOB H
1apa3uTOB B Pa3BUTHUHU 3a00JICBAHUI
JOMAIITHUXKUBOTHBIX M OCHOBHBIX
Mepax 00pbObI ¢ HUMHU; POJIb IMTOJIE3HBIX
MHKPOCHMOHOHTOB B OpraHU3Me
JKUBOTHBIX. [1010KUTEIRHOE U
o00YHOE (OTPHIIATEIIBHOE)
BO3/ICHCTBUH aHTHOMOTUKOB Ha
OpPraHM3M B XOJI€ JICUCHHUS KUBOTHBIX;
LEIU U 33aa4H

BCTCPUHAPUH. buorexnomorus
KOPMOBBIX IpCIIapaToB.

«JlomecTukanus, Bce JId
pacTeHUs U KUBOTHBIE,
KOTOPBIC JKUBYT PSIOM C
YeJIOBEKOM UM
OJOMAaNIHUBAIOTCS?
MoO>KHO TH CUHTATh
TapakaHa
0JIOMAIlIHEHHBLIM
JKUBOTHBIM?Y.
[TpakTruueckas padora
«Metoauka
KJIIOHUPOBaHUS
(MozmenupoBaHUE HA
Oymare).

[TpakTrueckas padora
«CocraBieHue parioHa
MMUTAHUS )KUBOTHOTO,
pacyer pacxoJI0B Ha
COZICPIKAHUCY.
HccnenoBaTeabckas
pabota «OrneHka
Ka4yeCcTBa MOJIOYHOM
MPOAYKILIAN.

Tema 8.
BbuorexHosoruu B
pacTeHueBOACTBE

OCHOBHBIE METO/IbI CEJIEKIINH.
Iubpunnzanms. opMmel 0TOOPA.
OcHOBHbIE HaIIPaBJICHUS

[TpakTuyeckas pabora
«BsIpamuBaeM ropox.
Kak nposectu




(10 v)

CEJIEKLIMM: YIIy4ILlEHUE
YPOXKXalHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U AOUOTUYECKHM
dakTopam.

OcHOBHbBIE IOJIXO/IbI CEJIEKIIUU U
OMOTEXHOJIOTUHU KYJIbTYPHBIX
pactenuii, I ubpuauzanus,
OTJajeHHas THOpuaAn3anus,
MCKYCCTBEHHBIN O0TOOP, reTepo3Huc,
TpaHchopmals, MyrareHes,
TE€HETUYECKOE PEIaKTUPOBAHMUE).
HUctopus cenexunu B Poccun n
MUpE, UCTOPHUS Pa3BUTHUS
BOKHEUIIINX COPTOB KYJIbTYPHBIX
pacTeHuH.

Kaxk uyenoBek Moxer
MOJU(PUIMPOBATH PACTEHUS?
I'ennas unxenepus pacrenuii: Yro
TaKoe reHeTHYecKas HHKEHepus
pacteHuil. TpaHCre€HHbBIE PACTEHUS.
Mertonast moyuenusi. O6pazoBaHue
OIyXOJIEH Y paCTCHUH.
Arpo0bakrepuanbHas
tpanchopmarus: Ti-Tura3MuIsI.
I'ensr T-JIHK. MonekymnsipHo-
FEHETHUYECKHUE MEXaHU3MBbI
Tpancopmaruu. ['eneTnyeckoe
penaktupoBanue. CoBpeMeHHbIE
MOJXO/IbI U IOCTHKEHUS
TEHETHUYECKOTO pPeIaKTUPOBAHUS
pacTeHuil.

EcTb 11 sxu3Hb B IpoOupke?
buoTtexHonorus KynbTypHBIX
pacTeHuil.

CKpEILUBaHUE Y
ropoxay.
[TpakTuyeckas pabora
«['eHOMHBIE HOKHUIIBI
(MomenupoBaHue
paboTHI CUCTEMBI
CRISP-Cas).
HccenenoBarenbekas
pabota «BpipaniuBanue
pacTeHuil B IpoOHpKe»
(MOXHO
BOCIIOJIb30BaThCs
pe3yabTaTaMu
IPEIBLIYIINX
AKCIEPUMEHTOB IO
COCTAaBIICHUIO
MUTATEIbHBIX
pacTBOpOB st
pacTeHuit).
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