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1. HOACHUTEJBbHASA 3ATTUCKA
AKTYyaJbHOCTbh H Ha3HaYeHHe nporpamMmsl. [IporpamMma pazpaborana B COOTBETCTBHH € TPEOOBAHUAMHU

denepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOIO o00Imero oOpa3oBaHus,
OpPHEHTHUpPOBaHA Ha oOOecleueHHue MHIMBUAYAJIbHBIX MOTpeOHOCTEH OOydYalomuxcs M HampaBieHa Ha
JOCTH)KEHHE IUIAHUPYEMBIX PE3Yy/lIbTaTOB OCBOECHHUS IPOrpaMMbl OCHOBHOI'O 00Iero oOpa3oBaHUS C
y4eToM BbIOOpa y4acTHMKaMHM OOpa30BaTENIbHBIX OTHOLIEHHWH KYpCOB BHEYPOYHOM IEATEIbHOCTU. DTO
II03BOJISIET 00ECIIEUUTh €MHCTBO 00s3aTesbHbIX Tpeboanuit ®I'OCBO BceM NPOCTPAHCTBE IMIKOJIBHOIO
00pa3oBaHMs: HE TOJIBKO Ha YPOKE, HO U 3a €ro IpeJesiaMH.

AKTyallbHOCTh peaJi3allid JIaHHOW TNpOorpaMMbl OOYyCIOBJIEHa caMOW OCOOEHHOCTHIO TMPOEKTHO-
HCCIIEIOBATENbCKON JIEATENbHOCTH. OJTa JAEATEIbHOCTb JIEKUT B OCHOBE II03HABATEJIILHOIO MHTEpeca
peOeHKa, sBISETCA 3aJ0rOM YMEHHUS IUIAHHPOBATH JIOObIE ACHCTBHS W BAXKHBIM YCIOBHEM YCIEIIHOM
peammzanuu  uaen. JoOble W3MEHEHUS COBPEMEHHOIO OOIlecTBa CBs3aHBl C TPOCKTaMU H
HCCIIeIOBaHUSIMU — B HayKe, TBOpUYECTBE, OM3HECE, O0IECTBEHHOM *KU3HU. [103TOMY Ba’KHBIM 3JIEMEHTOM
pasBUTHs JIMYHOCTH OOydarowerocs sBisercs (OpMUPOBAHME OCHOBHBIX HAaBBIKOB IIPOEKTHO-
HCCIIEI0BATEIBbCKOMN NEATEIbHOCTH.

1.1. IIporpammoil npeaycMoOTpeHO (OPMHPOBAHHUE COBPEMEHHOIO TEOPETUYECKOTO0 YPOBHS 3HAaHUH, a
TaKXKe W MPAKTUYECKOTO OmbiTa paboThl ¢ J1a0opaTOpHbIM O0OpYIOBaHHMEM, OBIAJCHHUE MpUEMAMU
UCCIIEIOBATENbCKOM  AedTenbHOCTH.  MeToasl  opraHu3auuu  oOpa3oBaTelbHOM M Hay4dHO-
MCCIIEIOBATEIBCKON IEATEIILHOCTH MPETyCMaTPUBAIOT (DOPMUPOBAHKE Y OO0YJAIONINXCSl HECTAHJAPTHOTO
TBOPUYECKOT'O MBILIUIEHHUS, CBOOO/1bI CAMOBBIPAXKEHUS U UHIUBUIYAIbHOCTH CYXKICHUH.

Jlnst monHOro ydera MOTpPeOHOCTEH ydammxcst B IpOTrpaMMe HCIONb3yeTcs AudQepeHInpoBaHHbINA
HOJXO/A, YTO CTUMYJIMpPYET y4alllerocss K YBEIMYEHMIO NOTPEOHOCTM B  HHAWBUAYAJIBHOM,
UHTEJUIEKTYAJIbHOM U IT03HABATEIbHON AESTEIbHOCTA M PA3BUTHIO HAYYHO-UCCIIEA0BATEICKUX HABBIKOB.
IIporpamma craHeT BOCTpEOOBAaHHOM B IIEPBYIO O4Y€pe[b ILIKOJIbHUKAMH, KOTOpblE HMEIOT CTOMKHUI
MHTEPEC U COOTBETCTBYIOLIYI0 MOTHMBALMI0 K H3Y4YEHHMIO IPEIMETOB €CTECTBEHHO-HAYyYHOIO LHKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTUSIM.

B noapocTtkoBoM BO3pacTe ydaliuecs MpOosBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM MJIM MHOM 00JacTH
3HaHWM, HAYYHOM HaIpaBJICHUU WIH MPO(PECCHOHATLHON NeATebHOCTH. TakuM 00pa3oM, MPOUCXOIUT
(dbopMHpOBaHME NTO3HABATEIBHON U MPOPECCUOHAIBHON COCTABISIONIEH JINYHOCTH, TOMOTAaeT ydalemMmycs
B OIpeJIeJIEHUH OYAYIIEero )KU3HEHHOT0 MYTH U B MPO(hecCHOHAIIEHOM BBIOOpPE MOCIE OKOHYAHMSI IIKOJIBL.
[TonoGHOrO poja 3aMHTEPECOBAHHOCTb CTUMYJIHUPYET IOCTOSIHHOE JKEeJIaHHE IIKOJIbHHMKA K IO3HAHUIO
HOBOT'O, PacIIMPEHUI0 U YIIyOJIEHUIO COOTBETCTBYIOIMX 3HAHWM, W MOJYYEHHUIO HOBBIX, B TOM YHUCIIE
MPAKTUYECKUX HABBIKOB, a TAK)KE MOTUBUPYET yUallerocs Ha MpoOopUeHTALHIO.

1.2. Tlporpamma HaleneHa Ha MOMOIIb PeOEHKY B OCBOCHHM OCHOB OpPTaHU3AIlMH M OCYIIECTBIICHUS
COOCTBEHHOW MPOEKTHO-UCCIIEIOBATENbCKON NEATEIbHOCTH, a TakKe B MPUOOPETEHUH HEoOXOIUMOTo
ombITa s paOOTHl HAJ HMHAMBUAYaJbHBIM HCCIEIOBAHMEM WM NpoekToM. [Iporpamma mnomoxxer
IIKOJIbHUKY B 0oJiee TIyOOKOM M3Y4EHMHM MHTEPECYIOLIEH ero o0nacTh €CTECTBEHHBIX HAyK, a TAaKKe B
NpUOOPETEeHUN BaKHBIX COLMAIBHBIX HAaBBIKOB, HEOOXOJUMBIX Ul MPOAYKTUBHOW COLMANIM3ALUU M
(bopMHpOBaHUS TPAKTAHCKOHN MO3UIHH:

— HaBbIKA  CAMOCTOSITEJIBHOTO  PEIIEHUS  aKTyallbHBIX  MCCIIEJOBATENbCKUX WM
MPAKTUYECKHX 3a/1a4, BKIIOYAIOIIET0 B ce0s yMEHUE BUACTh M aHATTU3UPOBATHIIPOOIEMBI, HYKIAIOIIHECS
B pCEUICHUH, YMEHHE JAETaIbHO MpOpadaThiBaTh M PEATM30BHIBATH CHOCOOBI pabOThl ¢ HUMH, YMEHHUE
MJIAHUPOBATh COOCTBEHHYIO Pa0OTy W CaMOCTOSTENHHO KOHTPOJHMPOBATH CBOE TIPOJBIKEHHE K
KeJlaeMoMy pe3yJbTaTy;

- HaBbIKa TeHEPUPOBaHUS U oPOpMIIeHUs COOCTBEHHBIX WJEH, 00Je4eHHs UX BYIOOHYIO
JUTs pactipocTpanenus Gopmy;

— - HaBBIKA YB)KUTEJILHOTO OTHOMIICHUS K YYXXUM B3IJIsiIaM M UAesIM, 0(OpMIICHHBIM B
paboTax Ipyrux JOfe, IpYyrux aBTOPOB — BIIAICNIbLIEB HHTEIUIEKTYalIbHOH COOCTBEHHOCTH;



— HABbIKA IMyOJUYHOTO BBICTYIICHUS Tepea OOJBIION ayIuTOpueii, apryMeHTUPOBAHUS U
OTCTaWBaHUsI CBOEH TOUYKH 3PECHHSI, OTBETOB HAa BOIPOCH CBEPCTHUKOB M B3POCIBIX, YOSKICHUS IPYTHX B
CBOEH MPABOTE, NPOJBUKEHUS CBOUX UAEH;

— HaBbIKa pabOTBl CO CHEIHUAIM3UPOBAHHBIMU  KOMIIBIOTEPHBIMU  MPOTPAMMAMH,
nabopaTopHBIM 000PYAOBaHUEM, TEXHHUYECKUMH YCTPONCTBAMH, OMONHOTEYHBIMU (HOHIAAMH W WHBIMHU
pecypcami, ¢ KOTOPBIMH MOXKET OBITh CBSI3aHA IMPOEKTHO- UCCIIEA0BATENbCKAs 1eATEeIbHOCTh HIKOJIbHUKA.
Kpowme toro, pabota mKkoiabHUKA HAJ MPOSKTOM HIIM UCCIIET0BaHHEM OyAeT criocoOOCTBOBATh M PA3BUTHIO
€ro aJIeKBaTHOW CaMOOILICHKHU.

1.3. BapuanTsl peajiu3aiuuu NporpaMmbl U (pOpMbI POBeIeHUs 3aHATH.

JlanHass mporpaMMa paccuuTaHa Ha pa0OoTy co IIKonbHHKaMu 5-9 kiaccoB. Ilemarory BaxkHee
aKIEHTUPOBAaTh CBOE€ BHHMAHUE HE CTOJBKO HA KAdyecTBE pe3yjbTaTa IMPOEKTa WIM HCCIECIOBAHUS,
CKOJIbKO Ha TOM, YTOOBI YYallHiics MOoyval 3HaHUS B TOM YHCJIE U Yepe3 BBITOJHEHHE MPAKTUIECKOTO
3aJjaHus, JeJall BEIBOABI M YMO3AKIIOYCHHUSIHA OCHOBAaHUH CBOETO HUCCIICAOBAHUS, YUUJICS CPABHUBATDH €r0
pE3yNbTaThl C TEOPETUUYECKUM MAaTE€pPHAIOM U UCCIECJOBAHUSIMH APYTUX HIKOJbHUKOB. TakuM 00pasoM,
IIKOJIbHUK OCBOUT OCHOBBI TPOEKTHO-UCCIEIOBATENICKONW JESATEIbHOCTY U MPUOOpPETET HAaBBIK
KPUTHYECKOTO OTHOLIeHWs K MaTepuany. IIporpamma pa3buta Ha MOAYJIH, KOTOPBIE MOTYT OBITh
UCIOJIb30BaHbl MO0 YacTUyHO, 700 monHOCThIO. Tak Moaynb «Kak KUBOTHBIE M pacTeHHS
MPUCIIOCAOTUBAIOTCS (IPBOJIOIMOHHAS YKOJIOTHS) MPEAIoiIaraeTcsl Uit u3ydeHust B 5 win 6 kiacce B
TeueHue onHoro ronxa (34 waca B rom). Moaymu «OCHOBBI paCTEHHEBOJCTBa» M «BHOTEXHOIOTHUS»
paccunTanbsl Ha 68 4acoB W MOTYT OBITh pealiM30BaHbl B T€YEHWH 2-X JieT (1o 34 yaca B ron) Wi B
tedyernn | roma (68 wacoB B roja). Bo BTOpoM ciydae BO3MOXKHO MPOXOXKIECHUE O00MX MOyJei
(«OcHoBBI pacTeHueBOACTBa» B 7 win 8 kiacce, «buorexnomnorun» B 7 win 8 kiacce). AHAJIOTMYHO
Monynu «MoJekynspHble OCHOBBI ¢usnonoruun u (papmakonorun» U «MOJIEKYISpHbIE OCHOBBI
CEJIEKIIMM» paccuuTaHbl Ha 68 4acoB U MOTYT OBITh peann30BaHbl B TeUeHUH 2- X JieT (1o 34 yaca B Tof)
win B TeueHuu | rona (68 vacoB B roa). Bo BTopoM ciydae BO3MOKHO MPOXOXKACHHE 000MX MOAYJeH
(«MonekymsipHBIE OCHOBBI CENeKIMM» B & Kiacce, «MOJEKyIsIpHbIE OCHOBBI (U3UOJOTHH U
dapmakomorun» B 9 Kimacce).

MOXHO pPEKOMEHIIOBATh HMCIOJIb30BaTh MOAyIH «Kak >KMBOTHBIE M PAaCTEHHs TMPHUCIIOCAOIHBAIOTCS,
«OCHOBBI pPacTEHUEBOJCTBa», «MOJEKYISIpHbIE OCHOBBI CEJIEKIIMM» B KayecTBE HEMPEPHIBHOTO
oOpazoBarenbHOro mukia (5-9 kmacc mo 1 yacy B HemeN0) sl KJIACCOB arpoOMOTEXHOJIOTMYECKOM
HampaBieHHOCTH. Moaynu «Kak >KUBOTHBIE M PACTEHHUs MPUCTOCAOIUBAIOTCS», «BHOTEXHOTOTHNY H
«MounekymsipHbIE OCHOBBI (PH3UOIOTUU U (HAapPMAKOIOTHN» B Ka4eCTBE HEMPEPHIBHOTO 00pa30BaTEIHLHOTO
mukna (5-9 kmace mo 1 wacy B Hemenoo) Ui KJIACCOB OMOTEXHOJOTMYECKOTO WM MEIHIIMHCKOTO
HaIlpaBJICHUMN.

B3aumocBs3b ¢ nporpammoii Bocnutanus. [Iporpamma Kypca BHEypOUHOH AEATEIBHOCTH pa3paboTaHa
C y4eTOM PEKOMEHJAIUil MPUMEPHOW MPOTrpaMMbl BOCIHUTAHUS, YIUTHIBAET IICUXOJIOTO-TIENarOTHIECKUE
0COOEHHOCTH JTaHHBIX BO3PACTHBIX KATETOPHHA. DTO TO3BOJSIET HA MPAKTHKE COCIMHHUTH OOYYAIOUIYI0 H
BOCIIUTATEIFHYIO IEATENBHOCTD Te]arora, OpUeHTUPOBATh €€ He TOJIBKO Ha MHTEJUIEKTyalbHOE, HO M Ha
HPaBCTBEHHOE, COLIMATIbHOE pa3BUTHE peOeHKa. DTO MPOSABISAETCS:

- B HOPHUOPUTCTC JIMYHOCTHBIX PE3YJIbTATOB pCalu3alluid NpOorpaMMbl BHCypO‘-IHOﬁ
ACATCIIbBHOCTH, HAICAIINX CBOC OTPAKCHNUEC U KOHKPETU3AL[UIO B HpHMepHOﬁ nporpaMMEBOCIIUTAHUS

— B BO3MOXHOCTM KOMIUIEKTOBAaHUS pPa3HOBO3PACTHBIX TpYyNI JUIsl OpraHu3aluu
po(OPUEHTAIIIOHHON JESATETbHOCTH IIKOJIBHUKOB, BOCIIUTATENbHOE 3HAYEHUE KOTOPBIX OTMEYaeTcsl B
IIPUMEPHON MTpOrpaMMe BOCIIUTAHNS;

B MHTEPAKTUBHBIX (pOpMax 3aHATHH IJIs HIKOJIBHUKOB, 00ECTIEYUBAIOLINX OOJBIIYIO X BOBJICYEHHOCTD B
COBMECTHYIO C TIEJJarOroM M JIPYTUMHU JE€TbMHU JEATETHHOCTh U BO3MOXKHOCTH 00pa30BaHMS Ha €€ OCHOBE
JIETCKO-B3POCIIbIX OOIIHOCTEH, KJII0UeBOE 3HAUYEHHWE KOTOPBIX JJIi BOCIHMTAHUSA MOJYEPKUBACTCS
IIpUMepHoOMIporpaMmoi BocnutaHus. Oco0eHHOCTH padoThI YUHUTe s N0 porpaMme. 3agada yauTenst



COCTOHT B TOM, YTOOBI COMPOBOKIATH MPOIECC MPOGECCHOHATHHOW OPUEHTAIINHU IITKOJIbHUKA, PACKPBIBAS
MNOTCHIMAI KaXI0Iro 4€pe3 BOBJICUCHUC B MHOFOO6p33HYIO ACATCIIBHOCTh, OPraHM30BAHHYIO B PAa3HbBIX
¢dopmax. [Ipu 3TOM pe3ynapTaToM pabOThl YUHUTENs B MEPBYIO OUEPEb SBIISCTCS JTMYHOCTHOE Pa3BHTHE
yudamerocsi. JIMUHOCTHBIX pE3yJIbTaTOB YYUTENIb MOXET JOCTUYb, YBJIEKas Y4YE€HUKA COBMECTHOM U
MHTEPECHON MM OOOMM JESTEeNbHOCThIO, YCTaHABIMBAas BO BpeMs 3aHITHH J00pOXKeTaTeNbHYIO,
MOAJIEP>KUBAIOIYIO aTMOC(EPY, HACKIIIAsA 3aHATHS IEHHOCTHBIM CO/ICPKAHHEM.

[IpumepHas cxema NpoBEACHHUS 3aHATHIA IO IPOrpaMMe:

1. OO0BsicHEeHHE TEOPETUYECKOT0 MaTepuaa 1o Teme.

2. [TonroroBka K OKCIEPUMEHTAILHOMY 3aHSATHIO, OOCYXKICHHE OOBEKTOB s
MIPAKTUYECKOTO 3aHATHUS.

3. HpOBeHGHI/Ie IMPAKTUYCCKOI'0 3aHATHUA — OCHOBHAA 3aJa4da OCBOCHHC MCTOHOJIOIUH
JaHHOT'O SKCIICpUMECHTA.

4. ITo OKOHYaHHMH NNpCAJIOKUTD JACTAM, KOTOPBIC 3aNHTCPCCOBAINCH JaHHbIM
OKCIICPUMCHTOM, pa3BUTh €T0 B I/ICCJIG,HOBaTeJIBCKI/Iﬁ ITPOCKT. I[J'ISI 9TOTO HCO6XO,Z[I/IMO O6CY,Z[I/ITB O6’beKTI>I,
KOTOPBIC YUCHUK 6yz[eT HCCIICAOBATL, COCTABUTD INNIAHOKCIICPHUMCHTA.

5. IToMOuYb y4eHHKY NIPOAHAIM3UPOBATh PE3YyJIbTaThl SKCIIEPUMEHTA.
OueHuTb pe3yabTaTbl NPOECKTHO-MCCIEA0BATEIbCKON JACATEJbHOCTH IIKOJIbHMKOB MOXHO B
npouecce 3alMThl KMH CBOMX Pa00T B paMKaX IIKOJbHOH HAYYHO- IPAKTHYECKOH KOH(pepeHIuH.

2. COIEPXKAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTH

2.1. Moayab «Kak KMBOTHBbIE€ M PacTeHUs] MPHUCIOCAOTUBAITCS» (IBOJIOIHOHHAS IK0JIOTHA) 5-6
kJyacesl (34 yaca)

1. Mput uccnedyem sncuewie oovexkmot (6 uacos)

CBoiicTBa U CTpPOEHHUE KUBBIX OPraHU3MOB (CTpOeHHE KJIEeTKH). Bua, ocoOb — opraHu3M Kak eAauHas
cucrema. Apantanuu (npucnocodbnenus). [lonstue romeocraza >xkuBoro opranuzma. CrmocoObl ero
MOAIEpKAHUSI.

[TonsTre BapmaTMBHOCTH mpu3Haka. VccnemoBatenbckue padoTel «Bcee nu (cuHMIBI, Oenku, Oepe3sl U
T.J1.) ogHAKOBbIE? DOTOKBECTY.

Orpannuenust Mmopdosiornueckux u (pusnonorndeckux agantanuid. [louemy opraHu3Mbl HE CTAHOBSTCSA
0eCKOHEYHO OONBIIMMU, MaJICHbKUMH, BeesiHbIM. [IpakTiueckast pabora «CocTaBisieM KHUTY PEKOPIIOB
pacTeHUH W KUBOTHBIX HAIIIETO Kpas».

2. Bausnue oxpyscarowieii cpeowt na sncugwie opzanuszmul (12 uacos)

dakTopel  OKpyXkaromied cpenbl (abuoTHYeckue, OMOTHYECKUE, aHTpomoreHHeie). [Ipumepsr
abuotudecknx (PaKTOpPOB, OKa3bIBAIOIIUX OCHOBHOE BIUSHHE Ha IKU3HEACSITENHLHOCTh >KHUBBIX
OpPraHM3MOB: TemIepaTypa, CBeT, BIaXHOCTh. IIpakTuueckoe 3ansTue «l[Ber u Terno» (KyOWKH Jbla
B3BECHUTb, MIOJIOKUTH B yaliku [leTpu Ha pasHOIBeTHYIO0 Oymary, uepe3 30 MUHYT B3BECUTh 3aHOBO — KTO
obicTpee pacrasii). [IpakTruueckoe 3ansTHe «YTO pacTBOpsieTcsl B BoJe» (dKCHEpUMEHT «OKuakuit tom»).
[Tpaktryeckoe 3anstue «Auddysus BemecTB B Boge (pacTBOpHI)», «/BHKEHHE PacTBOPOB IO IBETKY.
[Ipaktnueckoe 3amsTue «Jlem mmaBaer B Boje (akicOepru, 3amep3aHue Boa0eMOB)». [IpakThueckoe
3aHsaTHE «Jlem mpu 3amep3aHun pactupsieTcs» (pa3pylieHue KamHs (T0YBOOOpa3oBaHUE), 3aMep3aHUe
KJICTOK).

OCHOBHBIE 3aKOHOMEPHOCTH TPHUCIOCOONICHUSI KUBBIX OPraHU3MOB K a0HMOTUYECKUM (haKTOpam.
[IpucnocoOneHnsi K OCHOBHBIM a0MOTHYECKUM (akTopam: TemrmepaTypa, BIQKHOCTh U CBeT.
[TpakTuueckoe 3ansatue «llly6a» (kyOuku JibJja 3aBepHYTh B pa3HbI MaTepHal, B3BeCUTh). [IpakTuyeckoe
3aHsaTHe «[IurMeHTB» (MOXKHO pa3leNnuTh Ha BaTMaHE KpacHTenn u3 ¢uomactepoB». I[Ipakrmyeckoe
3aHsaTHE «KaKkKMBOTHBIE TUTABAIOT B BOJIE» (DKCIEPUMEHT C TTUIIETKOMN ).



HccnenoBarensckue paboTel «BiusiHue cBera (Temuia, BIaKHOCTH, COCTaBa IOYBBI) HA PACTCHHUS B
€CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBHUAX» (Ha JOCTYITHOMMAaTEpHae).

3. B3zaumooeiicmeus scusvix opzanuzmoe (4 uaca)

buotndeckne (akToppl. 3aKOHOMEPHOCTH PAa3BUTHUS MEKBHOBBIX B3aUMOOTHOIIEHUH. KosBosrorus
(XMIIHUK-)KEePTBA; MAPa3UT-XO3SIMH) DBOMIONMS cTparteruii n1oObBaHus nmuiy. ColuanibHOCTh. Bubi-
BcesileHIbl.  [lepeuenp pactenmii- Bpeautenedd. MccinemoBatenbckass pabora «HaOmogenus 3a
B3aMMOOTHOILIEHUSIMU

YKUBOTHBIX NMPHU JOOBIBAHWHU MUY (KOPMYIIKH JJIs IITHII, JIJIS TOPOJICKMX MJTU CENbCKUX KHMBOTHBIX ). BeO-
kamepbl». MccnenoBarenbckas pabota «PacnpocTpaHeHre BUIOB- CHHAHTPOIIOB B HAIIEH MECTHOCTH.

4. Yenosex 6 scusnu pacmenuii u yxcusomuvix? (6 uacos)

AnTtponorennsie (axropsl. IlpaBga nM, yTOo NEpBOOBITHBIE JIIOAU KWK B TapPMOHUU C IMPUPOJIOH.
OpoManiHuBaHWe ¥ IPUPYYEHUE KUBOTHBIX M PACTCHMI. 3a4eM CIacaTh BBIMHUPAIOLIUE BUJBI, KaK 3TO
nenatb. KynbTypHble pacTeHHs M HX AWKHe mpenkd. [louemy BakHO MX coxpaHsTb. PasHooOpasue
KyJIBTYpHBIX PAaCTCHUH U UX 3HaYCHHE B >KM3HU 4enoBeka. KpacHas xHura Bameil teppuropun. Ocobo
OXpaHsieMble TEppPUTOpUH, 3amoBeAHUKH Poccum m mumpa. Ilpaktmueckas pabora «PaznooOpasue
KYJIbTYPHBIX PACTEHHH B BalllEM PETrHOHE».

HccnenoBatenbckas pabota «BnusHHEe aHTPONOreHHBIX (PAKTOPOB Ha pa3BUTHE pacTeHU B
ropo/ie/HaceICHHOM ITYHKTE.

Okckypeusi/mpakruyeckas padora «OOIIT B BameM pernoHe — yHuKajibHble 00bEKTHI IPUPOJIBI».

5. Axonozuueckue numu (6 yacos)

buocdepa — ogna u3 BaxHelmux obOosnouek 3emiau. UTO Takoe «IKOJOTUYECKUE HUIIU» M KaK OHU
dbopmupytorca? dopmupoBaHue 3HAHUN MO OHMOPa3HOOOPA3WIO0 KU3HEHHBIX (OPM, MOBEIECHUYECKHX
MIPUCTIOCOOJICHUH, MOIU(PUKAIIMOHHAs U3MEHYMBOCTh (Ha 0a30BOM ypoBHE). PacTuTenbpHbie cooOlecTBa
U UX TUNBL. Pa3BuTHEe U CMEHEI PaCTUTCIIbHBIX COO6III€CTB.

HccnenoBatenbckue paboThl « DKOJIOTUYECKAE HUIIA BOKPYT TeOsl — omucaHue (JaKTOPOB OKPYXKAroIIei
cpenb». UccnenoBatenbckue padotsl «DeHomornueckre HabI0ISHUSI.

2.2. Moayab «OCHOBBI pacTeHHEeBOACTBaY 7-8 Kiacchl (68 yacoB)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEHUEBOJCTBO: OCHOBHBbIE (DaKTOphl BbIpallMBaHUS pacTeHuid. Mcropus pa3BuTHA
arpoxumudeckux 3HaHui (paboter M.B. JlomonocoBa, FO. Jlubuxa, Byccenro, B.B. JlokyuaeBa, K.A.
Tumupszena, I[1.A. Kocteruesa, [I.H. [IpsuumnukoBa u ap.). [Ipaktuyeckas padora «bouka JInOuxay.

2. Azpomexnuueckuii 3xkcnepumenm (6 uacos)

[IpaBuia MOCTAaHOBKM arpo3’KCHepUMeEHTOB. IlocTaHOBKA 3KCIIEPUMEHTOB C pacTeHUAMHU. BbiOOp TeMbl,
COCTaBJICHHE TUIIOTE3bl, LIEJU U 3a/1a4 HKCIEPUMEHTA 110 BBIPAIMBAHUIO PACTEHUI B KOHTPOJIUPYEMOH
cpene. KonTponu, moBTOpHOCTH, TPOBENECHHUE HKcrepuMeHTa. [lmanupoBanue skcrnepuMenta. OreHka
pe3ynbTaToBiKcnepuMenTa. MccnenoBarenbckas padora «DakTopsl, BAUSIONIME HAa IPOpacTaHue CeMsH
(pOCT IPOPOCTKOR)».

OcBoeHME TEXHOJIOTMH KPYTJIOTOJUYHOIO BBIPAIIMBAHMS CalaTOB M MUKPO3EIEHU

B KOHTPOJIUPYEMBIX HMCKYCCTBEHHBIX YyclIoBHAX. COOp yCTaHOBKM JJisI BBIPAIlUBaHHs pAacTEHUH B
KOHTPOJIMPYEMBIX YCIOBHUSX.

3. Ponb xumuueckux rnemenmog ¢ numanuu pacmenuii (20 uacos)

Bopga. PactBop. BeiTsikka. AHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTs U pH pactBOpa. Poimp xumudecknx
AJIEMEHTOB B MUTaHUM pacTeHuil. [lonydyeHne nurarenpHbIX BellecTB pacTteHusiMU. [IpakTuueckas padota
«CxeMbl MUTaTeIbHBIX pacTBOPOB. PacueTno3 ynobpenuit 1s NUTaTeabHbIX PACTBOPOBY.

Yao0peHus: opraHudeckue, MUHEpaJbHble, MUKpoOuosornyeckue. TUMbl NHTaHUA PaCTEHUU.
BoznymHoe M MuHepalibHOE (KOpPHEBOE) NUTaHWE pAacTeHUM. TpaHCIOPT NMTATENbHBIX BELIECTB
pacTeHuil: BOCXOAALINI U HUCXOAAIUI TOK. BaxkHelmue kanuiiasie, pochopHbIe U a30THBIE YI00pEHHUS,



ux cBoucTBa. [IpocTeie M croxHble ynoOpenus. Ilpaktuueckass pabora «[IpaBuna cmermmBaHus
ynoopenuit» Ilpaktuueckas pabota «lIlurtaHue pacTeHUil: TEXHOIOTHS HPUTOTOBICHHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HbIX KyJIbTYpP».
Poct u pa3BuTHE pacTeHUl: STanbl OHTOTE€HEe3a, (PAKTOPHI, BIMUAIONIUE HA POCT PAaCTEHUI: CBET, r'ycTOTa
1ocajiok, nutanue, cyocrpar. Ilpaktuueckas pabora
«MOHUTOPUHI MUHEPAJIbHOTO MUTAHUS PACTEHUI.
OcobeHHOCTH MUTaHMs PACTEHUH a30TOM. A30T M €ro 3HaYeHHe B XKHU3HHU pacTeHui. DopMmbl a3oTa U UX
IIpeBpalleHue B IIOYBE.
Hctounuku ¢ocdopa mns pactenus. 3HadeHue ¢ochopconepxkamumx CcoeluHeHnH B KieTtke. Poib
MaKpOIPIHUECKUX COSAMHEHUH (pocdopa B 3HEPreTHIECKOM 0OMEHE.
Bnusiaue kanmust Ha (u3HuYecKHe CBOMCTBAa MPOTOIIa3Mbl, Ha (PEPMEHTHI YIIEBOJOPOJHOIO OOMEHa,
cuHTe3 OenkoB u aAp. Pomp kamus B mOJAAEp)KaHUM HOHHOTO OanaHca B TKaHSAX, B IPOLECCax
CaMOPETYJISILUH.
PerynaropHas u cTpykTypooOpa3oBaTesbHas poib KaJablHsl. Y4acTHe B 00pa30BaHUU KIETOUYHON CTEHKH,
NOJIEP>)KaHUU CTPYKTYPBl MEMOpPaH M PEeryJsalus UX IPOHULAEMOCTH.
3HayeHue MarHus B MeTabosau3Me pacTeHuil. Marnuii B coctaBe xjiopoduiuia, CXoJICTBO XJIopoduiia u
reMOrj0o0MHa Kak CBUAETENbCTBO €MHCTBA OPraHMUECKOro MUpA.
Cepa M ero OCHOBHbIE COEIMHEHHUS, MX pPOJb B CTPYKTYPHOM OpraHM3alMM KIETKH, Y4acTHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX.
Muxkposnementsl. [IpencTaBienus o posd MHUKPO3JIEMEHTOB B MeTabonu3me pacteHuil. OcoOeHHOCTH
MIOCTYIUIEHUSI MUKPO3JIEMEHTOB B pacTeHMsl. CHHEPIU3M UaHTarOHU3M 3JIEMEHTOB ITUTaHUS PACTECHUM.
PacturenbHas QuarHocTMKa W METOABI WACHTU(HMKAIMKU HENOCTaTKa/M30bITKA 3JEMEHTOB IHUTAHMUS.
ITpakTuyeckas pabora «PacTurenbHas AUArHOCTUKAY.
HccnenoBarenbckas pabdota «OLeHKa COCTOSHUS KOMHATHBIX PACTEHMM, pPAacTeHMH HAa IIKOJbHOU
TEPPUTOPUHU, YCTAHOBKA MPUYMH MATOJIOTMYECKUX COCTOSIHMN (IIPH HAIUYHMM)».
HccnenoBarenbekas pabora «OneHka  BIUSHUS  PA3JIUYHBIX

HJIEMEHTOB Ha COCTOSIHME PAaCTeHUH (COCTaBIECHHE
Pa3IMYHBIX TOJAKOPMOK)».
4. Pecynamopul pocma pacmenuit. 3auwguma pacmenuit (4 uaca)
ITonatue o perynsatopax pocrta pacTeHMH. CTHUMYIATOpBl pocTa — (UTOrOPMOHBI (AYKCHHBI,
ru06epesIMHbI, UTUTOKUHUHBI). Hruouropsl pocra pacrenuit: 1. Ilpupoansie (abcuuszoBas KucioTa U
HEKOTOpble (EHONbHbIE BellecTBa (MKyMapoBas, KOpHYHas, CaMIIOBas K-Tbl), 2. CHHTETHYECKUE
(MophakTHHBI, peTapJaHTbl, IeQOIMAHTHI, JECUKAHTHI, TepOUIMbl). DUTOMOHMTOPUHT U OLEHKA
coctostHus pacteHuil. CoBpeMeHHble criocoObl MOHUTOpUHTA. [IpakTnueckas pabora «PUTOMOHUTOPUHT
U OLIEHKa cOCTOsIHUA pacTeHui. COBpeMeHHbIE CITIOCOOBI MOHUTOPUHTA.
HccnenoBarenbckas pabora «BnusHue rerepoaykcMHa Ha MpopacTaHue (POCT Ha pas3HbIX CTAIusAX, B
Pa3HbIX YCIOBHSIX) PA3IMYHBIX PACTEHUID.
3ammra pacTeHuil OT BpeauTenel: ocHOBbI Ouomerona. Ilpakrtuyeckas pabota
«MHCeKTapuu: npaBuia U yCcJI0BHs pa3BeIEHUS MOJIE3HBIX HACEKOMBIX).
5. Boomaa, necuanas u nouéeHHAas Kyabmypbl, UX NPUMEHEHUE 6 GbIPAUUEAHUU PACMEHUI.
QDu3zuonozusn pacmenuil (8 yacos)
Bopanast, nmecyaHas u MOYBEHHas KyJbTypbl, UX NPUMEHEHUE B BbIpallluBaHuu pacteHuil. IIpoBenenue
BOJBI B KOpHE U cTebie pacteHuid. [Ipaktuyeckas padbota
«KopHeBoe naBiieHUEY.
Boanslil pexxuMm pacTeHHil: CTpOoeHHE YCThUIL: (DaKTOPbI, BIUAIOIIME HAa WX PACKPBITHE U 3aKpBITHE.
3HaueHue MeXaHU3Ma PeryJsiuy ucrnapeHus Baaru pacrenueM. lIpaktuueckas padota «IIpurotosnenue
IpernapaTa yCTbHUI] METOAOM CIIEIIKA.
HccnenoBatenbckue paboTsl: «BiausiHue ycaoBUi coJiepKaHUsl PACTEHUN Ha KOJIMYECTBO YCTHHID.
@®oTOCUHTE3 — YHUKaIbHBIM mporecc pacteHuil. TemHoBas U cBeroBas ¢a3bl POTOCHHTE3a. 3HAUCHUE



¢dorocuHTe3a IS KUBBIX OpraHu3MoB. [IpakTuueckas pabota
«DYyHKIMOHAJIbHAS IMAarHOCTHKA PACTEHUH MO aKTMBHOCTHU XJIOporiacToB» MccnenoBarenbckas padora
«Omnpenenenne xnopopmmia A u b, oreHka QOTOCHHTETHYECKOH aKTMBHOCTH PACTCHHHA U (aKTOPOB,
BIIMSIIOILIMX HA HEe.
@dakTopsl pocTa pacTeHHil: Bo3ayx W aspauus. [lon3emMHOe nbIXaHuWe pacTeHHil: cCOCTaB MOYBEHHOTO
BO3/yXa, ra3000MeH. ['a3000mMeH npu GecriouBeHHOM BbIpamiuBaHuu. [IpakTuueckas pabora «Asparus,
CO2 u O2. lpixanue pacreHuit». IIpaktudeckas padota «/[pixaHue pacTeHuii: OlleHKa HHTEHCUBHOCTH
JIbIXaHUS PACTEHUINH TIIOIOBY.
UccnenoBarenbckue paboTel: «BnusHue crnocoba BbIpalllMBaHus (COCTaBa MUTATEIIBHOW CMECH, CXEMBbI
BHECEHUS1) HAa POCT U Pa3BUTUS PA3INYHBIX PACTECHUI.
6. Kynemypnuwie pacmenusn. Coepemennsvie acnekmol cenexyuu (20 uacos)
Kak genoBek cran ucnosiab3oBaTh pacteHusa? CBsA3b pa3BUTHS LUBUIM3ALUHN YEJIOBEKA U OJOMAIIHUBAHUS
pactenuii. Jlomectukanus. Juckyccus «Jlomectukanus, Bce JIM pacTEHUS U )KUBOTHBIE, KOTOPBIE KUBYT
PSIOM C YEJIOBEKOM UM OJIOMAIIHUBAIOTCS? MOXKHO JIM CUYMTATh TapaKaHa OJIOMAIIHEHHBIM dKHUBOTHBIM?)
HacnencTtBeHHOCTh U U3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA YKUBBIX OpraHM3MoB. M3MeHunBOCTh. Buibl
n3MeHuuBOCTh. [IpakTuueckas pabora «MoaudukanmoHHas U3MEHYUBOCTh (JIMCThS, UTOJIKH C OIHOTO
JIEpPeBa)».
I'en — wMmaTepuanbHBIE HOCHUTEIb HACIEACTBEHHOCTH M HM3MEHUYMBOCTU. HyKIIEMHOBBIE KHCIOTBHI.
Jlokanu3anus reneTuueckoro Mmarepuana B kietke. [lenenne kinetok. Perummkanusa JJIHK. OcHoBHast norma
MOJIeKYJsIpHO# Oumonoruu. Tpanckpunmwms. Tpancnsmus. Myranuu. [lpaktnyeckas pabora «lem —
MHCTPYKIHUA 10 cOOpKe KIETKH (Ha Oucepe mim KOHCTpyKTope)». IlpakTtudeckas pabora «Myranus Ha
OyrepOpone (060l OO0BEKT W3 Mpeslayliell paboThl, TAe HU3MEHEHHE HWHCTPYKIUH MPUBEAET K
M3MEHEHHUIO BHEITHETO BUa 00BEKTa)».
D¢ ekt OyTHIIIOYHOTO TOpIbIIIKA U TeHETHYECKOe pazHooOpasue. YTo Takoe reHOaHK? 3a4eM COXPaHATh
TeHEeTUYECKUE pecypchbl pacTeHUit? OCHOBHbBIE CIOCOOBI COXPAaHEHHUsI TeHETUYECKUX PECypCOB pacTEHUI
(ex situ u in situ).
3nauenue pabor H.M. Basuiopa. 3akon TOMOJIOTMYECKUX  PsiioB.  LIeHTpel IpOUCXOXKAEHUS
KYJIbTYPHBIX pactenuii  H.M. BasumoBa u I1L.M.
Kyxosckoro. [IpakTuueckast padora no rpynnam «OTKyJa Ha HAlIUX CTOJIaX
¢bpykThI/OBOIIH/31aK1». OCHOBHBIE METO/IbI CEJIEKIINH. I'mbpummuzanusa. Popmsl oTOOpAa.
OcCHOBHBIE HANpPaBJICHUS CENEKLUU: YIYYIIEHUE YPO)KAWHOCTH, YCTOMUMBOCTH
K OuornyeckuM U abuoruyeckuMm (akropam. Ilpaktuueckas pabora «BsipammBaem ropox. Kax
IIPOBECTU
CKPEILMBAHUE y TOPOXa.
Ecte nu xu3Hb B mpobupke? buorexHonorus KyabTypHBIX pacteHuil. MccnenoBaTenbckas paboTa
«BblpamuBanue pacteHMii B HpoOHpKe» (MOKHO BOCHOJIB30BAaTHCS pPE3yJIbTaTaMM MPEIbITYIINX
AKCIIEPUMEHTOB 10 COCTABIIEHUIO MMUTATEJBHBIX PACTBOPOB Il PACTEHUN).
Kak denoBexk Mmoxer moaupuuumpoBaTh pacteHus? [eHermueckoe penaktupoBaHue. CoBpeMeHHbBIE
MOJIXO/bI U JIOCTHKEHUS TeHETUYECKOTr0 pelakTupoBaHus pacteHuil. [Ipaktuueckas pabota «I'eHOMHBIE
HOXHHUIIBI (MofenupoBanue padoTsl cuctemsl CRISP-Cas).
7. Pacmumensnan npooyxkuyus. (8 uacos)
Hanzemuble U moja3eMHble opranbl pacteHuid. [loOer m BumousMeHeHHbIH moder pacteHuil. CriocoObl
Pa3MHOKEHHSI pACTEHU.
[TonsaTne O  KayecTse NIPOAYKTOB MIUTaHUSA. [TpoGnembr
KOHKYPEHIIMM OTE€YECTBEHHBIX MPOAYKTOB MHUTAHHUA C HMIIOPTHBIMH.
JlorucTtuka 10CTaBKU U CpecTBa
COXpaHeHMs MpoAykToB mnuTaHus. IIpaktuyeckas pabora «lIpenenbHO IOMyCTHMBbIE KOHIIEHTPALUU
(ITAK) 1 meToab! KOHTPOJIA OE30MAaCHOCTH PACTUTENBHBIX MTPOAYKTOB MUTAHUS.
MHuKpO3eeHb: MoJNe3HOCTh U TexHoJorus. MccnenoBarenbekas padota «OleHka KauecTBa BbIpaIleHHON



MHUKpO3eJeHn» (JIN00 CBOsI, TMOO0 U3 Mara3uHa).

Xumuueckuil aHanu3 npoAykuuu. OcHOBBI criekTpodoTomerpun. [loTeHumomerpus. Xpomarorpadus.
[TpakTryeckas pabota «MeTobl OLIEHKH KAaueCTBapPACTUTEIbHON MPOAYKIIUHN: XpaHEHHE U COXPAHHOCTh
MUTATENbHBIX BEIIECTB (TI0 JOCTYIHOMY 000PYI0BAHHUIO).

HccnenoBatensckas padora «Omnpenenenue ButaMmuHa C MeToJ0M OOpaTHOrO TUTPOBAHUS B IUIOJAX Ha
Pa3HOM CpoKe (CrocoOe) XpaHEHUS».

2.3. Moayab «buorexnosorus» 7-8 kiaccol (68 yacoB)

1. Buomexnonozus (4 uaca)

[TonsiTue OuMOTEXHONOrMH. 3adyeM YEJIOBEKY OMOTEXHOJOTMHM, B 4Ye€M HX MPEUMYIIECTBO Iepea
XUMHYECKUM CHHTE30M. OCHOBHBIC OMOOOBEKTHI OMOTEXHOJIOTHU: MPOMBIIIICHHBIE MUKPOOPTaHU3MBI,
KJICTKU U TKaHWU PACTCHHIA, )XKUBOTHBIX M YeJIOBeKa, Onokaranm3aTopsl. [Ipaktudeckas padora «I[Ipumepsr
MIPUMEHEHUS OMOJIOTUIECKUX 0OBEKTOB B TBOCH KU3HWY.

Ceipbe 17151 OMOCHHTE3a M OLIEHKA er0 OMOJIOTHYeCKOr eHHOCTH. OCHOBHBIEUCTOYHHKH YIIIEpO/a, a30Ta,
docdopa, MukposnemeHToB. MccnenoBaHMe HOBBIX HCTOYHHKOB ChIPbsl (BKIIOUAsi BOIMPOCHI €T0
MpeIBapuUTeNIbHON 00paboTKM), pa3paboTKa HOBBIX MHUTATEIBHBIX CPEl, B TOM YHCIE BKIIIOYAOLIUX
OMOCTUMYJISTOPBl U APYTHUE AIIEMEHTHI YIPaBICHUS U ONTUMHU3ALMU MPOIECCOB OMOCHMHTE3a. MeTomabl
ONTUMU3AIUUIIUTATENBHBIX CPEI.

2. Mukpoouonozus (12 uacos)

[TonoxkeHue MNpPOKApUOTOB B CUCTEME oOpraHudeckoro wmupa. CTpoeHue OakTepHalbHON KIIETKH.
Knaccudpukanus Oakrepuit. Mopdoimorus Oakrepwid. [IpocThle W CIOXKHBIE METOIBI OKpAIIHBAHUS
Oaktepuii. Pu3nonorus OAKTEPHil: MUTaHUE, JBIXaHUE, POCT M Pa3MHOXKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen (3KCTpeMOPHIBHOCTh, 0COOEHHOCTH CTpOeHHs KieTkn). JlJabopaTopHas pabora «®uKkcupoBaHHBIE
npenapatsl Oaxtepuil. Onpenenenue (OpMbl NMPEUIOKEHHBIX KYIbTYP MHKPOOPTaHU3MOB, UCIIONb3YS
npocTtoil mMeron okpacku» JlabopatopHas pabora «OrmpeneseHue TUIA KIETOYHOW CTEHKH METOJ0M
OKparuBaHus 1o ['pamy» (IIpu HAIMYUK PEAKTUBOB).

Mono4Hokucnoe u cnuproBoe OpokeHue. dortorpodHble U XemoTpodHble OakTepun. KuHerndeckoe
OIKMCaHME Tpolecca pocTa MUKPOOPTaHM3MOB. DKCIIOHEHLMANbHas Mojenb pocta. KuHetnka rubenu
MUKpoopranusmoB.  JlaGopatopHas  pabora  «llpurotoBineHue  NPUKHM3HEHHBIX  IpernapaToB
MOJIOUHOKHUCIIBIX OaKTEepHii».

[TaTorennsie 6akTepun. UyMHas nanouka U 4epHas CMepTh, OOTYIN3M, CTOJIOHSK, TyOepkyne3. Mcropus
060pbObI ¢ OakTepuanbHbIMU HHpekuusiMu. JlabopaTopHas padbora

«IloceB cmbiBa ¢ pyk Ha uamku Iletpu». Jlaboparopnas paborta «BblaeneHue 4ucTOM KYyJIbTYpHI
Oaktepuil. Meron pasBenmeHuid. MeTton  ucromaromero mTpuxa». JlaGopartopras  paboTa
«Mopdomnoruueckas XapaKTepUCTHKa BbIJICIIEHHON YMCTONW KyJIbTYphl: XapaKTepUCTUKA KOJIOHHUH, (hopma
OaKkTepuid, TUI KIIETOYHOU CTEHKUY.

Boiina 0eckoHEUYHOCTH: aHTHOMOTUKM TPOTUB OakTepuil. MexaHu3Mbl JCWCTBUI aHTUOMOTHKOB.
Mexkierounasi KOMMYHUKaIus 6akrepuii. UyBcTBO kBOopyMa. Jlaboparopnas pabora «CpaBHEeHUE pocTa
MHUKpPOOPTaHW3MOB Ha 4Yaiike 0e3 u ¢ goOaBieHus aHTUOMOTUKOB» MccnenoBatenbekas padora «llouck
MHUKpPOOPTaHW3MOB 00J1a/1al0IINX AaHTarOHUCTUYECKON aKTUBHOCTHIO.

[Ipumenenne  OakTepuit  uenoBekoM.  KuHernueckoe — omucaHue  OMOCHMHTE3a  NPOJYKTOB
MHUKpOOpranusMamu. bakrepun, KoTopble MOTYT pasznarath IUIacTHK. McciemoBaTtenbckas pabota
«Bp11e71eHre MOJIOUHOKHCIIBIX OaKTepHil, NCCIeI0BaHNE UXAaKTUBHOCTH.

MHUKpOOpraHu3Mbl B arpoOnoTeXHONIOTHH. VICKyCcCTBEHHBIE aCCOIMALMU PACTEHUN ¢ MUKPOOPTraHU3MaMHU.
HccnenoBatenbsckas pabota «Beiaenenue 6akTepuil MoJe3HbIX IS pAaCTEHUI.

3. Jykapuomuueckue opzanuzmovl ¢ OuomexHo10zuu (njaecHesvie 2puodvl, OPOIHCIHCU,
6o0opocau) (12 uacos)

[1necueBble rprObI MPOIYLIEHTHI OMOJIOTMYECKN aKTUBHBIX BEIIECTB.

OO6m1ast XapaKTepUCTUKA APOAOKEH caxapoMHUIeTOB. VIcTOpHs MCTIONBb30BaHUS IPOXKKEN B TPAAUITMOHHON



OMOTEXHONOTHH. TEXHOJOTUU BUHONENHS W XJIeOOTeUeHUs, CHEIUAIU3UPOBAHHBIC PACHI JIPOMKIKCH.
Mertabonusm nposxoxeil. Peakums crnmproBoro Opoxenus. JlabopatopHas paborta «Iloacyer kieTok
apoxokeid B kamepe [lopsieay. JlaGopatophass pabora «OOHapyXeHHE TPOIYKTOB CIHPTOBOTO
OpOKEHUS: STHIOBOTO CIIUPTA M YIICKUCIIOro Tra3ay. [lomyueHne BTOPUYHBIX META0OIUTOB B JPOMIKAX.
JIpo>xku Kak MpoylieHThl Onotoruus. [lonydenue 1eneBbix 6eIKOB B APOXIKaAX.

Oco0eHHOCTH BEreTaTUBHOIO U IOJOBOIO PAa3MHOXKEHUS Yy NPOXKEH, 3HaYeHHE H3Y4YCHHs MUTO3a U
IUTOKMHE3a JJIi ONTHUMM3AIMM TMPOIECCOB KYIbTUBUPOBAHUS JPOXOGKEBBIX IITAMMOB, MOHUMAaHHSI
MPUYMH MATOTEHHOCTH APOXOKEH U TpuOOB, IMOHMCKA MHUIICHEH (QYHTHIMAOB U pa3pabOTKM HOBBIX
JIeKapCTBEHHBIX mpenapatoB. JlaboparopHas padora «Habnrogenue pa3sMHOKEHUS TPOXKIKEBBIX KIETOK.
[Ipaktuyeckas pabora «[lomyueHume TBopora M Kepupa Ha OCHOBE MOJIOUHOKHCIBIX OakTepuii».
IIpakTnueckast padora «OCHOBHBIE BHJbI KBAaca U UX XapaKTEPUCTHKA»

«/IpoAcKH M MOJIOYHOKHCIIBIE OakTepuM, IMpUMEHsEMblEe i1 IMPOU3BOJACTBAa KBaca». lIpakTuueckas
pabota «CpaBHUTENbHBIM aHAINU3 Pa3BUTUS JIPOXKEH B a’pOOHBIX M aHA’IPOOHBIX YCIOBUSIX).
[Ipaktnueckass  pabora  «MeToApl  OLIGHKH  CBOWMCTB XJICOOTEKAPHBIX Jpoxokend. OcoOOCHHOCTH
MPUMEHEHUST TPECCOBAHHBIX, CYIIEHbIX M MHCTAaHTHBIX Jpoxokei». HccnenoBatenbckas pabota
«BnusHue pu3nko-xuMuyeckux (PakToOpoB Ha Ka4€CTBO OMOTEXHOJIOTHYECKON MPOAYKIUHU (KBac, kehup,
CBIp, XJIEO U Ap.)».

Bonopocinn — mepcrnekTUBHBIN OOBEKT AJI MPOU3BOACTBA O€JIKa W YIJIEBOJOB. BHOTEXHOJIOTHYECKHE
METOJIbl OYUCTKU TBEPIBIX, KHUAKHUX OTXOJOB U ra3000pa3HbIX OTXOAOB INPOU3BOACTB. CTOUHBIE BOIBI.
CxeMbl 0unCTKH. BHOQMIBTPEI, a3POTEHKH, METAHTEHKH, OKCUTCHKU. AKTUBHBIM WJI M BXOJISAIIUE B HETO
MHUKpOOpranu3Mel. Mcronbp30Banue BOJOPOCIEi B OUHCTKE CTOYHBIX BoA. MccienoBarensckas padboTa
«Brusuue pusuko-xummueckux hakropos Ha poct Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennas ungpopmayus (8 uacos)

HacnencTtBeHHOCTh U M3MEHYHMBOCTh — OCHOBHBIE CBOMCTBA YKUBBIX OpraHM3MOB. M3MeHunBOCTh. Buibl
n3MeHuuBOCTh. [IpakTuueckas pabora «MoaudukanmoHHas U3MEHYUBOCTh (JIMCThS, UTOJIKH C OJIHOTO
JIEpeBa)».

I'en — wmaTepuanbHBIE HOCHUTEIb HACIEACTBEHHOCTH M HM3MEHYMBOCTH. HYKIIEMHOBBIE KHCIOTBHI.
Jlokanu3zanms reHeTuuecKkoro Marepuana B kietke. [enenne kinerok. Permmkanus JJHK. OcHoBHas norma
MOJIEKYJIIpHOM Ouonoruu. Tpanckpuniusa. Tpancusuus. Myranuu. I[lpaktudeckas pabora «l'en —
WHCTPYKIHUA 1O cOOpKe KIIeTKH (Ha Oucepe uiu KoHCTpykTope)». [Ipaktuyeckas padota «Myrtauus Ha
OyrepOpone (060l OO0BEKT W3 Tpeaplayliell paboThl, TAe HW3MEHEHHE HWHCTPYKIUH MPUBEAET K
M3MEHEHMIO BHEIIIHETO BUJIa 00BEKTa)».

5. Bupyconozus. (6 uacoes)

[TonoxxeHrne BHpPYCOB B cHucTeMe opraHudeckoro mupa. CTpyKTypa M XHMHUYECKHI COCTaB BUPYCOB.
Knaccudukanus Bupycon. Penpoaykuus BupycoB. [IpocMoTp nokymeHTalbHOTO GHIIbMa O BUPYCAX.
Bupycel — Bo3OyauTenu uHdEeKmoHHbIX Oose3Hed. OHKOBUPYCHl. bakTepuodaru: ctpoeHue, CBOWCTBa,
npumenenue. IIpaktuueckass pabora. «Merox passenenuit» Ilpaktudeckass pabora. «TurpoBanme
6akTeproaron.

Bbuonorudeckue MeTo 16l 60pbOBI ¢ BUpYCaMH.

6. I'ennan unsncenepusn u 6uomexnonozuu. (8 uacos)

OcHoBbl TeHHOI nHkeHepun. BekTtopa. Crnemuduueckne pepmenTsl Oaktepuii. [Ipaktuueckas pabdora
«DHJIOHYKJIea3bl PECTPHUKIIUH (paboTa ¢ HyKICOTUTHBIMUIIOCIICIOBATETILHOCTSMHU Ha Oymare)».
buorexHonoruu npoaykuuu OenKoB B OaKTepHabHBIX KyJIbTypaX. JlocTHkeHUs TreHHOM MHXKEHEepUH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ananTUBHOTO HMMMYyHUTETa OakTepwii W apXxeil.

[Mpaktrueckas padora «I'ennbie HoxHHUIBI — CRISPR/Cas (moxenupoBanue Ha 6ymare)» 'MO. Meto/ibt
nostydenust 'MO. Urpa-guckyccus «Beiurpaii rpaHT Ha cO3/1aHUE

I'MO».

7. Buomexnonozuu ¢ scueomnosoocmee (8 uacos)



JloMecTuKalus OCHOBHBIE JOMAIIHUE >KUBOTHBIE; COBPEMEHHBIE OJKCIIEPUMEHTAX IO JOMECTHUKALMH
KUBOTHBIX (JIMCHUIA, HOPKA U Jp. — SKCIEPUMEHTHl HAYy4HOM IIKOJIbI akaaeMmuka bensesa). [luckyccus
«/lomectukanusi, BCce JIM pacTEHUS M IKUBOTHBIE, KOTOpBIE KHUBYT PSJIOM C YEIOBEKOM UM
oJloMalIHUBarOTCA? MOXKHO JIM CUMTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM?».

CoBpeMeHHbIE METOABl B JKMBOTHOBOJCTBE: TpAHCIUIAHTALUsl SMOPHOHOB, XUMEpHBIE >KUBOTHBIE,
kjoHupoBanue. [Ipaktuyeckas padora «MeToauka KIOHUPOBAaHUS (MOJEIMPOBaHUE HA Oymare).
OcHOBHbIE 00JIE3HH >KMBOTHBIX W POJIb HNATOI€HHBIX MHMKPOOPraHM3MOB U Iapa3sUTOB B Pa3BUTUHU
3a007€BaHUN JJOMAIIHUX JKUBOTHBIX W OCHOBHBIX Mepax OOpbObl C HHUMH; pOJIb IOJIE3HBIX
MHUKPOCUMOMOHTOB B OpraHu3Me IKMBOTHBIX. [lomokuTensHOe M TOOOYHOE (OTPHIATEIILHOE)
BO3JCWCTBUM AHTUOMOTHKOB HA OPraHU3M B XOJI€ JICYCHUS )KMBOTHBIX; IEJIH W 3a/laud BETEPHHAPHH.
buorexnonorus kopMmoBbIX TnpenapaToB. Ilpaktuyeckas pabGora «CocraBieHue palyioHa IHTAHUSL
KMBOTHOTO, pPacyeT pacxoJoB Ha conepxkaHue». VccienoBarenbckas pabora «OleHKa KadecTBa
MOJIOYHOMIIPOAYKLIUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeToabl cenekuuu. ['mOpunuzanus. dopmbl or60pa. OCHOBHBIE HAIIPABICHMS CEJIEKIMU:
yIy4IllIeHUE ypOXKaMHOCTH, YCTOMUMBOCTU K OMOTHMYECKUM U abuoruyeckuM ¢akrtopaM. [IpakThueckas
pabota «BbIpamubaeM ropox. Kak nmpoBectu CKpelMBaHue y ropoxan.

OCHOBHBIE MOAXO/BI CEJIEKIUU U OMOTEXHOJIOIMM KYJIbTYPHBIX pacTeHud, ['mbpuausanus, oTnaieHHas
rudpuan3anusi, HCKYCCTBEHHBIH OTOOp, TIeTepo3uc, TpaHcpopmalus, MyTareHe3, TI'€HETUYECKOe
penaktupoBanue). Mcropust cenekuuu B Poccum um mupe, UCTOpHUS Pa3BUTUS BAKHEHIIMX COPTOB
KYJIbTYPHBIX PACTEHUH.

Kak 4yenoBek Moxker MoaudunupoBarh pacteHua? ['eHHas uHXeHepus pacTeHui: Yrto Takoe
reHeTHYecKass MHXeHepus pacrteHuil. TpaHcrennele pacteHus. Meroabl mnonyuyenus. OOpa3zoBaHue
omyxonei y pacteHudd. ArpoOakrtepuanbHas TpaHcpopmarms: Ti-mmasmuasl. [ensr  T-JJHK.
MonekyasipHO-TeHETHYeCKUe  MeXaHu3Mbl  TpaHcpopmauuu.  ['eHeTMueckoe  pelakTUPOBAHME.
CoBpeMeHHbIE TOAXOAbl U JOCTHIKEHMSI T€HETHYECKOro pelakThpoBaHMsl pacTeHuil. [IpaxTuueckas
paborta

«['eHOMHBIE HOXHHUIIBI (MoJepoBanue padboTel cuctembl CRISP-Cas).

Ecte 1m xu3np B mpoOupke? buoTexHOJOTHUS KYIbTYPHBIX PaCTEHUM.

HccnenoBatenbckas pabora «BbIpamuBaHue pacTeHHM B NpoOupke (MOXKHO BOCHOJIB30BATHCS
pe3yabTaTaMH MPeIblIyIUX SKCIEPUMEHTOB 110 COCTABICHHUIO MMUTATENBHBIX PACTBOPOB [T PACTEHHI)».

2.4. Moayab «MoJiekyJisipHble OCHOBBI (pu3HO0I0THM M apmakoorum» 9 Kiaace
(68 yaco)

1. Qusuonozuueckasn xumus. (20 uacos)

Beenenune. buorennbie anemenThl: opraHorenbl: O, C, N, H. AxTuBHble (QOpMBI KHCIOpOJA, HX
MOJIyYeHUE, HEUTpATA3aIusl.

MakposeMeHThl: TPOLEHT COJAEpKaHWs B OpTraHW3Me, BBINMOIHSAEMas (QYHKIUSA, COJEpKaHUE B
npoaykTax nutaHus. Ca2+ - cBsI3bIBAIOIINE OCIIKH, JICTTOHUPOBAHUEKAIBITUS, PETYIISAIUS YPOBHS KaTbITHs
B OpraHu3Me: TOPMOHBI IoUek. Mg — cTpoeHHe XJI0pouilia, ero aKTHBAIHS COTHEYHOU dHEpTUei.
MUKpO3IEMEHTHI: B KAKMX MOJIEKYJIaX COJEP:KaTCs, BHIMOMHsIeMasT (QYHKIIHS, COACpKAHUE B MPOIYKTaX
nutanus. [locnencTBus mepego3MpOBKH MHUKPOIJIEMEHTaMU. F€ — ycBawBaemble THIBI COCTUHEHHMA
xKeneza. ['eMOmpoTenHbl, TeMOLMaHWH, HUTOXpoMmbl. CU — yCBOGHHME M TpaHCIOPT MeAu. benkw,
coniepkarire Mean. [laronoruueckue cuaapomMbl MeHke u BunibcoHa, CBsS3aHHBIE ¢ META00IM3MOM MEIH.
Tokcuunble a1eMeHTHl [lepuogumyeckoil cUCTEMBbI i1 OpraHu3Ma. BiusiHHEe HemocTaTka Makpo |
MHKPOIJIEMEHTOB Ha KUBbIE OPTraHU3MBI.

UccnenoBatenbckas padota «KomudecTBeHHas OIlEHKA COAEPKAHUS MUKPOAJIEMEHTOB MM BUTAMHUHOB B
MUILIEBBIX MPOIYKTAX)»

JKupel. 3a0oneBaHus 4eOBEKa, CBSA3aHHBIC C HAPYIICHUSIMH JKUPOBOTO OOMEHA.



JucnunuaeMun.
VYraeBoasl. 3a0ojeBaHUs YEJIOBEKAa, CBS3aHHBIC C HAPYIIEHUSMH YIJIeBOJHOro oOMeHa. CaxapHbIN
nraoer.
benkxu. Crpoenne. 3abosieBaHHs UYEIOBEKA, CBS3aHHbBIE C HApYIICHHSAMH OEIKOBOro ooMmeHa. DyHKIUU
oenkoB. ®Depmenthl. Mexanusm aeicTBusa. Kiaccel ¢depmeHTaTUBHBIX peakumid. KodepMmeHTHI.
[IpakTnueckoe 3anatue «KadecTBEHHbIE pEeaKIIMM HAa OpraHUYecKue MoJeKynbh». [IpakTnueckoe 3aHsaTue
«enarypauus 6enxon» [Ipaktuueckoe 3ansatue «/3ydeHre akTHBHOCTU aMIIIa3bl».
Burtamunbl sxupopacTBOpuMbIe, BoaopacTBopumble. [IpeBpareHre BUTaMHUHOB B aKTHBHBbIE (DOPMBI
Ko(hepMEeHTOB. ABUTAMUHO3HI.
OcHoBHBIE THUIIBI MeTa0OIMYECKUX peakuuil. buosneprernyeckue npoueccol. [mukonus. Lukn Kpebcea.
Llens nepenoca 3nekTpoHOB. OKHCICHNUE KUPHBIX KucioT. Katabanu3m aMmuHOKHCHOT. [ IOKOHEorenes.
CuHTe3 yrieBoJoB, OenkoB, XHPOB. MerabonuTudeckue 3a0oneBaHus. [IpakThueckoe 3aHATHE
«Pemenue 3a1a4 Ha SHEPTETUYECKUN OOMEH.
Kinerka. ITonstue memOpansl. @yHkuun MmemMOpaH. Buapl TpaHcmopTa B KIIETKY.
MemOpanHbie opraHoufibl. 3a00JeBaHUs CBSI3aHHBIE C HapylIeHHEM pabOThl MEMOpPAHHBIX OpraHel,
00J1€3HU HAKOIUICHUs. TUIIBI KOHTAKTOB MEXAY KJIeTKaMU.3HaueHUEe MEXKICTOYHOW KOMMYHHUKAIIUU IS
310poBbs opranu3Ma. [Ipaktuueckoezanstue «/luanus (kaeTouka Tpayode).
Anpo. VYpoBHM  yIAKOBKM  XPOMAaTHHA.  XPOMOCOMHBIE  TE€PPUTOPHHU.
HememOpaHHbie OpraHoubl.
2. Monexkynspnasn ouonozus. (20 uacos)
OcCHOBHBIE BEXH Pa3BUTHUS MOJICKYJISIPHOM OUOIOTHH.
HyxnennoBbie kucinotel. OCHOBHBIC PUHIUIBI cTpoeHus. [IpakTrueckas pabora
«Boinenenue JIHK u3 6ananay. [Ipaktuueckas padora «Moaenb JIHK-opuramuy. [Ipakrudeckas pabora
«Omnpenenenne kauectBa mpemapatoB [IHK ¢ nomompbio cnektpodoToMerpun» (Mpu  HATUYUH
o0opynoBaHUS).
MatpuuHble cuHTE3bl. Permkanmuss — OCHOBAa KIJIETOYHOro JeneHus. [IpuHIUMOBI periuKanuu.
[IpakTnueckast padora «PennukatuBHas mamuHa (Urpa-aeMoHctpanusi)y. I[Ipakruueckas padota «II1[P
(Monens amrutduUKaIus Ha Oymare)y.
Mytauuu. Yrto Bbe3bIBaeT u3MmeHeHuss B crpoeHun JHK. IlpuHnmnel pemapamuu. TpaHckpumimms.
[TpakTuueckas pabota «Cuia mpoMoTopar.
I'enetnueckuit xoxa. [lpaktuueckas pabora «PemieHue 3agady Ha TEHETUYECKUH Koma» TpaHCHAIus.
[TpakTuueckas padbota «DonauHT OEIKOBY.
Opranuzanus renoma BupycoB [I[poTUBOBHpYCHBIE CPEACTBA, MEXAHU3MBI UX JECHCTBUSI.
Opranu3zanus reHoma OaxTepuit AHTHOaKTEpUaIbHBIE

npenapathel. MccnenoBarenbckas pabora  «PacnpoctpaHeHue
AHTUOMOTUKOPE3UCTEHTHBIX OakTepuii» OpraHuzamus T€HOMa »JSYKapuoT ['€HOMHOEe pelakTUPOBAaHHE.
[MpakTrueckas padota «PaboTa B COBpeMEHHBIX I'eHeTHYeCKUX Oa3ax maHHbIX. [IpoBenenue In silico
aHaJIN3a MOCJIEA0BATEIbHOCTEN TEHOBY.
3. @apmaxonocusn (28 uacos)
[Tonsitue o nexapctBax. [IpUHIMIBI TOAX0a K TOUCKY HOBBIX JIEKAPCTBEHHBIX CpencTB. CKPUHUHT U €r0
Mmetoabl. MccnenoBatenbckass paboTa «IKCIEPUMEHTHI MO OIPEACIEHUI0 TOKCMYHOCTH BEIIECTB Ha
apTEeMUIUIX).
[Tytn BBenenus JIC. dapMakoknHETHKA JIEKAPCTBEHHBIX BelecTB. BcackiBanue (aOcopOIust) JeKapCTB.
OcHOBHbIE MEXaHU3MbI BCachlBaHUA. TpaHCHOPT JEKapCTBEHHBIX BElIeCTB. ['eHbl U OenKu nepBoil (a3bl
ouorpancopmanuu. IlyTu BbIBeeHUS JIEKApCTB U3 OpraHM3Ma. DKCKpeuusl W >auMuHanus. ['eHsl u
Oenku BTOpor (pasbl bmorpanchopmaruu. PapmakoaunHamuka. [maBHOe u M0OOYHOE, PE30pPOTUBHOE U
MECTHOE, IPSMOE, HETIPSIMOe U pe(IEeKTOPHOE JIEHCTBHE.
Bunsl  B3aumopnelictBus  yiekapctB. CHUHEpPrusM UM aHTaroHW3M IPU  COBMECTHOM JE€HCTBUH
JIEKapCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.



TpancmeMOpaHHbBIN CUTHAIMHT. THIBI KIETOYHBIX pelenTtopoB. MemOpaHHBIE: HOHHBIE KaHAJIbI,
KaTaIMTUYECKUE M compspkeHHbIe ¢ (G-Oenkamu; BHYTPHKIETOYHBIC: IIUTOIIA3MAaTHUECKUE U SIIEPHBIC.
MexaHU3MBbl JIMTaH-PELeNTOPHOr0 B3auMOACHCTBHs. CeleKTHUBHOCTh (M30MpaTenbHOCTh) NEHCTBHUA,
CBSI3b «XMMMYECKasi CTPYKTypa — (hapMaKOJIOTHUECKasi aKTHBHOCTH BEIIIECTBY.

®apMaKkoJIOTHYECKON MOAYJSALMU CHHANTHYECKOW XOJMHEPruyYecKor mepemaur. MoJIeKyJIsIpHBI
MEXaHU3M JeHcTBUSA U (apMakoIornyeckue cBoiictBa M- XOJIMHOOIOKAaTOPOB, T'aHITIMOOJIOKATOPOB U
KypapenosoOHbIX cpeacTB. dapmakojgoruyeckas peryssiius akTUBHOCTH aJpEHEPrHMyYecKOro CHHAICA.
AJIpEHOMUMETHKH, aAPEHOOIOKATOPbI, CUMIATONUTUKU. [IpakTudeckas pabora

«BnusiHue afpeHannHa Ha cepeuHbIe COKpaLIeHHs (TIPOrpaMMHOE 00ECIICUEHHUE ).

MornexymsipHast (apMakoJIOTHs aHTHAJUIEPTUYECKUX CpPeACTB. [ HMCTaMHHOBBIE pPENENTOPBI: THUIIBL,
MoJIeKyJsipHasi opraHuzanus. CraOuau3aTopsl MEMOpaH TYYHBIX KJIETOK: MOJEKYISAPHBI MEXaHHU3M
JEeUCTBUS, OCOOECHHOCTH KIMHHYECKOTO IPUMEHEHHUS, TOYKUA MPUIIOKEHHUS JEHCTBUSA HMHTHOHTOPOB
JUIHUIHBIX MEAUATOPOB.

MexaHu3mM JEUCTBHA M NPUMEHEHHE IIPENaparoB, CTUMYIMPYIOIIMX IPOLECCHl HMMYHHTETA.
dapMakonorudeckas XapakTepuCTUKa UHTEPICUKUHOB: MOJyYE€HUE, MEXAHU3M JCHCTBYS, IPUMEHEHHE.
OcHoBbl natodu3znonoruu ocTpohazoBoro OTBETa, MeAualMs BocmaieHus. MoJeKyIsIpHbIH MeXaHU3M
IIPOTUBOBOCIIAIIUTENIBHOTO JEHCTBUATIIIOKOKOPTUKOCTEPOHI0B, HECTEPOUIHBIX IPOTHBOBOCHIAJINTENBHBIX
cpencts. [IpakTuueckas pabora «['ucTorgornueckue npenapaTbl UIMMYHHOM CUCTEMBY.

[IonsiTe 0 HapKo3€ M HApKO3HBIX Ipernapartax. KileTouHslld MU HEpPBHBIM Hapko3. Papmakonoruyeckas
XapaKTepUCTHKA OTAEIbHBIX TPYNI HapKO3HBIX cpeAcTB. IlocimenoBarenbHOCTh  JOCHCTBUS  Ha
LEeHTpaJdbHyl0 cuctemy. [IpakTuueckas padota

«['ucronornyeckue npenapaTsl HEPBHOM CUCTEMBD.

®dusnonornyeckuii cos; (a3l cHa. Buapl Hapymenuit cHa [loHsTHE O MEAMKAMEHTO3HOM CHE M
CHOTBOPHBIX ITpenaparax (TMIHOTHKAX).

MounekynspHbele acnekTel Houmuuenuuu. OnuaTHble pPELENnTopbl, WX THUIIBL.

Ouke(hanuHbl ¥ SHAOPPHUHBI — SHAOTCHHBIC JIMTAHbl OMTUATHBIX PEIETITOPOB.

AHTUIICUXOTHYECKOE JAEWCTBUE, BIMSHUE HAa (QYHKLHUIO SKCTpanMpaMUIHON CUCTEMBI, SMOLIUOHAIBHYIO
cdepy, pBOTHBIN IIEHTp, apTepUaIbHOE AABJIEHUE, LIEHTP TEPMOPErysiuu. MoeKynspHble MEXaHU3MBbI
NEeNCTBUSL HEWPOJENTUKOB, BIUSHUE Ha J0(aMHUHOBBIE, CEPOTOHHMHOBBIE, AJIPEHO- M T'HUCTAMHUHOBBIE
pelenTopsl, UX JEHCTBHE Ha KJIETOYHble MeMOpaHbl, Ha JEMOHMPOBAHHWE TKAHEBBIX MOHOAMUHOB.
[Torennuan- 3aBUCHMbIE HATPUEBBIE KaHAJIbl KaK MUIIEHU JEHCTBHS MECTHBIX aHECTETHKOB. CrocoObl
MHTUOMPOBAHUS MOTEHIMAN-3aBUCUMBIX HAaTPUEBBIX KaHAJIOB MECTHBIMU aHecTeTHKaMmH. [IpakThueckas
pabora «Kaprta nskcnpeccun J0()aMUHOBBIX M CEPOTOHHMHOBBIX PELENTOPOB B MO3TE MBILIECH».
Uccnenosarenbckas pabota «IloBeneHueckre TeCThl Ha prlOKax Danio  rario.  Caeto-
TEeMHas kamepa». MccnenoBarenbckas paborta

«IToBenenueckue TecThl Ha pbiOkax Danio rario. OtkpbeiToe mone». MccnemoBarenbckas paborta
«[ToBenenveckue TecThl Ha pbiOkax Danio rario. CraitHoe moBeaCHUEY.

2.5. Moayab «MoJekyJsipHble 0CHOBBI cestekium» 9 kiaace (68 yaca)

1. Monexynapuas ouonozus. (20 uacos)

OCHOBHbBIE BEXU Pa3BUTHUS MOJIEKYJIIPHON OMOJIOTHH.

HyknennoBble kucinotel. OCHOBHBIE MPUHLMIBI cTpoeHusd. [IpakTudeckas padora

«Boinenenne IHK u3 Gananay. [Ipaktuueckas padora «Moaens JJHK-opuramm». [Ipaktuueckast pabora
«Omnpenenenne kadectBa mnpenapatoB JIHK ¢ mnomompio cnekrpodoromerpun» (Ipu  HaTUYUU
o0opyI0oBaHUN).

MatpuyHble cuHTe3bl. Permkanmuss — OCHOBa KIETOYHOro JeieHus. [IpuHIUNBI periuKanuu.
[IpakTnueckas padora «PennukatuBHas mamuHa (Urpa-aeMoHctpanus)y. [Ipaktuueckas padota «I11[P
(Mozenp ammundukanus Ha Oymare)».

Myrtauuu. Yto Be3bIBaeT uzMeHeHus B crpoeHun JHK. Ilpunumnsr penapaumu. TpaHcKpunmus.



[TpakTuueckas paborta «Cuina mpomMoTopay.

I'enernueckuit xoxa. Ilpaktudeckas pabora «PemieHue 3agad Ha TEHETUYECKUH Kom» TpaHCHSIus.
[TpakTuyeckas padora «PoJIAUHT OEITKOBY.

Opranu3aiys reioMa BUpycoB [[poTHBOBHPYCHBIE CPECTBA, MEXaHU3MBI HX JICHCTBHSIL.

Opranmzanus TeHoMa OakTepuii AHTHOaKTepHaibHBIC Tpemnaparbl. FccrnemoBaTenbckas paboTa
«PacnipocTpaHeHne aHTHOMOTHKOPE3UCTEHTHBIX OakTepuit» OpraHu3amnusi reHoMa JyKapuoT ['eHoMHOoe
penaktupoBanue. [IpakTuueckas padbota

«Pabora B COBpeMEHHBIX TeHeTHYeCKMX Oazax gaHHbIX. [IpoBeaenme In silico ananm3a
MOCIE0BATEILHOCTEH TEHOBY.

2. Monexyaspnuuie ocnoswvt cenemuxu (20 uacos)

IIpenmer reneruku. KpaTkas ucTopus pa3BUTHS NPEACTABIECHUS O HACIEICTBEHHOCTH.

Ot rena K npu3HaKy: Kak packpacutb kota. Yro takoe npusHak? IlyTs OT rena nomnpusHaka. Myranuu.

Annenu. ['eTepo3urorsl 1 rOMO3UroThHl. JJOMUHAHTHBIE U peliecCUBHbBIE ajuienu. PoneBas urpa «Asienmn».

HccnenoBatenbckuil mpoekT MyTtareHHbIE (PaKTOPHI.

I'enpl cTposT opranusM. BriroueHue n BbIKIIOUEHHE 00JbIIOr0 Habopa reHoB. Kak KJIETKH MOHUMAIOT,

KaKHe T'eHbl JOJDKHBI paborath. PoneBas urpa «Cyap0a kietku». ['ensl-nepeximovareny. [Ipaktuueckoe

3a/laHue «AJTOPUTMBI ISl KIIETOK».

JIMCKpeTHOE HaclleJOBaHWE NPU3HAKOB. 3aKOHbl MeHnensa: oaMH reH — oauH npusHak. Cxema

CKpEUIMBaHUsA. 3aKOH eIuHOoOOpasusi THOpPHUIOB TIepBOro TOKoieHus. [IpakTuueckoe 3amaHue

«EnuHooOpa3zue 1mepBOro MOKOJEHMS». 3aKOH paclleIUIeHHs] MpU3HaKa BO BTOPOM IOKOJEHHUH.

[IpakTuueckoe 3amanue «PacuierieHrue BO BTOPOMIIOKOJIEHUW». VccienoBarenbCKuil MpoeKT «3aKOHbI

I'. MeHiens B 3KCIEPUMEHTER.

3akoHbl MeHzenss: HECKOJIbBKO T'€HOB — HECKOJIbKO TPU3HAKOB. JIMruOpuaHOE CKpelluBaHUE.
HezaBucumoe pacxokJieHue XpPOMOCOM. IIpakTnueckoe

3aJlaHue

«Pemerka Ilennera». CuenneHHOe HaclIeOBAHHUE.

B3aumopeiictBue reHoB. AjulenpHOE M HeaenbHoe. [IpakTudeckoe 3aHsTHE

«B3aumonelicTBus TeHOB (MOAENMPOBAHNWE CHHTE3a U TPAHCIIOpPTa MUTMEHTAa B KIETKY)» OmnpeneneHue

nosia. [Tonossie xpomocomel. Camiibl U caMKU. BiusiHue pakTopoB OKpyKarolied  cpeabl.

XpoMOCOMHOE omnpeneIeHue noma. [lomoseie
XPOMOCOMBI.
[IpakTnueckoe 3a/laHue «Hacnenosanue, CLIETUIEHHOE C  TIOJOMM.

IIpobnema noMOMHUTENBHONM X-XpOMOCOMBI y JKEHIIUH. TpexuBeTHbIE
KOUIKH.
3. Monekyaspuute ocnoswt cenexyuu (28 uacos)
I'ensl B momymsinusx: Besmkoe paBHoBecue. [lomymsnus. YacToTsl BCTpe4aeMOCTH TPU3HAKA U AJIJIEIIS.
VYpasuenue Xapau-BaitaOepra. [Ipaktuyeckoe 3amanne «HactoTel amieneid, TEHOTHIIOB U (DEHOTHUIIOBY.
HccnenoBaTtenbCkuil MPOeKT «AHAIN3 TeHETUYECKONW CTPYKTYpPHI MOMYIALNU (Ha OCHOBE 3aKOHA Xapau-
Baitasepra)».
[TonynsAuy MEHSIOTCS: YMCIEHHOCTh, MUIpAllUsl M BbIOOp cympyra. DakTopbl, KOTOpbIE BBIBOJST
NOMYJISAUI0 M3 paBHOBecusi Xapau-BaitnOepra. UucienHocts momynsuuu. PoneBas urpa «3¢gekt
ocHoBarens». PoseBas wurpa «O¢dext OyTbutouyHOro ropibimka». [peiid reHoB. Mytanmu.
Hecnyuaiinoe ckpemusanue. M3oismus.
[Tomynsiy MEHSIOTCSI: €CTECTBEHHBIM 0TOOp. MexaHu3M JAEMCTBUS €CTECTBEHHOTO oTOOpa. J[BHKyImii
otb6op. Ponesas urpa «EctecTBeHHBII 0TOOPY.
MonudukanronHas U3MeHUMBOCTh. CTaTUCTHYECKHE O0COOEHHOCTH MOIU(UKAIIMOHHOW M3MEHYHUBOCTH.
UccnenoBarenbckue padotsl «MoaudukalnoHHas W3MEHYMBOCTh pAacTEHUIl B Mpejeniax Ballero Mecta
KUTEITBCTBAY.
HacnenoBanue KoaM4ecTBEHHBIX Ipu3HaKkoB. KosmuecTBeHHble npu3Haku. CpenoBas M3MEHUMBOCTD



npuzHaka. Koadduuuent nacnemyemoctu npusnaka. OtBer Ha oTO0p. [loMCK reHOB KOJMUYECTBEHHBIX
npu3HakoB. OnHOHYKII€oTHIHbIE BapuaHThl reHoB. JJHK-uun. ITonHOreHOMHBIN aHaNNU3 accoluaryi.
«Omb» Hax reHomoM. [loctrenomuas spa. OOpartHas reHeTuka. « OMHKCHBIE» HccaenoBanus. [Iporeom,
MmetabosoM. [IpakTrueckoe 3aganne «ATpOHOMBI.

JlomecTuKanuss U LEHTPbl F€HETUYECKOro paszHooOpasus. [lowcku pacrenuil c

«XOpOIIMMU» MPU3HAKaMU Juid 4yenoBeka. LeHTpel renernueckoro paznoobpasus. Hukonait ViBaHoBHY
BaBunos. Cenekuus. KomOuHanmonHas u rubpuanas cenekuus. I'ereposuc. IlpakThueckoe 3anaHue
«['oMonoruueckue psabl HaCJIEACTBEHHON U3MEHYUBOCTH.

CoxpaHuTh M M3Y4YHUTh TEHBI, YTOObI MeHATh Oynymiee. Kak mpaBuibHO XpaHuTh reHbl. Kosekuuu
TCHETUYECKUX pPecypcoB pacTeHuid. [IpakTUKyM W/WIM UCCIIEIOBATENbCKUNA TMPOEKT «MeTombl
KyJbTUBUPOBaHUsS 1IN VItrO il COXpaHEHWs] TEHETUYECKUX PECYpCOB PACTCHUIM M Ul YCKOPEHHOM
CEJICKLIUN.

I'eneTnyeckue HEHTPHI B HalleH cTpaHe. 1 1e 3aHUMar0TCs T€eHETUKOM U TEHOMUKOM I HYK][ CEJIBCKOTO
X035HCTBA.

3. INTAHUPYEMBIE PE3YJIbTATHI OCBOEHMS KYPCA BHEYPOUHOM
JAEATEJIBHOCTH

3aHATHSL B paMKax MPOrpaMMbl HaIlpaBJIEHbl HA OOECleYeHUe JOCTUKEHMS IIKOJIbHUKAMU CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX00Pa30BaTEIbHBIX PE3YJIbTATOB.
3.1. JIuuHOCTHBIE Pe3yJIbTATHI:
B cepe epasicoancrkozo eocnumanusi: TOTOBHOCTb K KOHCTPYKTUBHON COBMECTHOM JIEATEIBLHOCTH IIPU
BBITIIOJITHEHUM UCCIIEI0OBAHUM U IIPOEKTOB, CTPEMJICHHE KB3aUMOIIOHUMAHHUIO U B3aMMOIIOMOLIH.
B cgepe nampuomuuecxozo 6ocnumanus: OTHOLIEHME K OWOJIOTMM KaK K BaXXHOM COCTaBJIAIOLICH
KYJIBTYpBI, TOPJIOCTh 3a BKJIAJ POCCUICKUX M COBETCKMX YUEHBIX Bpa3BUTHE MHUPOBOW OMOIOrMYECKOMH
HayKH.
B cghepe o0yxoeno-upascmeennozo eocnumanus: TOTOBHOCTh OIICHUBATh IIOBEAEHHE M IOCTYIKH C
MO3UIMM HPABCTBEHHBIX HOPM W HOPM JKOJIOTMYECKOW KYyJIbTYphbl, IOHUMAaHUE 3HAUYUMOCTH
HPaBCTBEHHOI'O aCHEKTa JEATEIbHOCTH YEJIOBEKa B MEIULIMHE U OHMOJIOTHH.
B cghepe scmemuueckoco éocnumanus: OHUMaHUE PO OMOJIOTMHM B ()OPMHPOBAHUU ICTETUUECKOI
KYJIbTYpPbI JINYHOCTH.
B cepepe usuueckozo ocnumanus, Gopmuposanus Kyibmypvl 300p08bs U IMOYUOHANLHO2O0
Oaa2ononyyus: OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/70pPOBBIO M YCTAaHOBKA Ha 3JI0POBBIN 00pa3 KU3HU
(3mopoBoe muTaHue, COOIOJCHNE TUTHEHUYECKUX TPABUI U HOPM, COATaHCUPOBAHHBIN PEeXHUM 3aHATUN U
OTJbIXa, pEryyisipHas pU3ndYecKasiakTUBHOCTb); OCO3HAHUE MOCIIECTBUI U HENPUATHE BPEIHBIX PUBBIUEK
(ynorpebieHueankorosisi, HAPKOTUKOB, KypeHHE) U UHBIX (opM Bpeaa sl (PU3MUECKOTO U IICUXUYECKOTO
3JI0pOBbsI; COOJIIOJICHHE MpPaBUI OE30MaCHOCTH, B TOM YHCIIE HABBIKM O€30MaCHOrO IOBEIEHHUS B
MIPUPOIHOM cpefie; ChOPMUPOBAHHOCTh HaBbIKa pe(IeKCUH, yIIpaBiIeHHEe COOCTBEHHBIM AMOLIMOHAIBHBIM
COCTOSIHUEM.
B cghepe mpyoosoeo 6ocnumanus: akTUBHOE y4acTHE B PEIICHUH NMPAKTHUECKUX 3a/1a4 (B paMKaX CEMbH,
IIKOJIBI, TOPO/Ia, Kpasi) OMOJOTHYECKOW M IKOJIOTUYECKON HaNpaBIEHHOCTH, MHTEPEC K MPAKTHYECKOMY
U3y4eHHIO podeccuil, CBA3aHHBIX ¢ OHOIOTHEH.
B cgepe sxonocuueckoco eocnumanua: OpUEHTALUsl Ha NPUMEHEHHE OUOJIOIMYECKHX 3HAHUU NpH
peleHny 3a1ad4 B 00JacTH OKpYJKarolled Cpeibl; OCO3HAHHWE HKOJOTMYECKUX MpodiaeM M ImyTed ux
pEelIeHNs; TOTOBHOCTD K YYaCTHUIO B TPAKTUUYECKONIEATENIbHOCTH SKOJIOTHUECKOI HApaBiIeHHOCTH.
B cgepe nonumanusa yennocmu nayuno2o nosHanus: OPUEHTALUS HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIpeICTaBICHU 00 OCHOBHBIX OMOJIOrMYECKUX3aKOHOMEPHOCTSIX, B3aUMOCBS3SX 4YEJIOBEKa C MPHUPOIHOMN
U COLMAIIBHOM CPENOH;
NOHUMAaHUE pPOJNMU OHMONOTHYECKON Haykd B (OPMHUPOBAHHMM HAyYHOI'O MHPOBO33PEHUS; DPa3BUTHE
Hay4YHOH J10003HATENBHOCTH, HWHTEpeca K OHOJOTHYECKOM HayKe, HaBBIKOB HCCIIEIOBATEIbCKON



eI TEbHOCTH.
B cgepe aoanmayuu k uzmensowumMcs YC1o8UAM COYUAIbHOU U NPUPOOHOU Cpedbl: aleKBaTHAs OIICHKA
WU3MEHSIOIIUXCS YCIIOBHM; IPUHATHE pelleHus (MHAUBUAYATLHOE, B TPYIINE) B U3MECHSIOMINXCS YCIOBUSIX
Ha OCHOBaHMHM aHajHM3a OMOJIOTHYECKON MH(pOpMAaLUU; MJIaHUPOBAHUE JNEUCTBUA B HOBOH
CUTYalluu HAa OCHOBAHUU 3HAHUN OMOJOTMYECKUX 3aKOHOMEPHOCTEH.

3.2. MeranpeaMeTHbIe Pe3yJbTAThI:

B cghepe osnadenus ynusepcanohvimu yueOHbIMU NOZHABAMENbHOIMU OCUCTBUSMU.

ba3oBble JOoruyecKue eHCTBUS:

] BBISIBIISITh M XapaKTEpU30BaTh CYLIECTBEHHBIC NPU3HAKU OHMOJIOTHYECKUX OOBEKTOB
(s1BIIEHUI);
° yCTaHABJIMBATh CYIIECTBEHHBIN NPHU3HAK KiIacCU(UKAUK OUOJOTHYECKUX OOBEKTOB

(SIBJICHUIA, TIPOIIECCOB), OCHOBAHUS JIJIsi 000OIIECHUS ¥ CPAaBHEHUS, KPUTEPUH IPOBOIUMOTO aHAIIH3A;

° C y4€TOM TPEUIOKCHHOW OWOJIOTMYECKOW 3a7aud BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHUSI B paccMaTpUBaeMbIX (akTax U HaONIOACHUSX; MpeAsiaraTb KPUTEPUU JJISl BBISABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIi;

° BBISBIIATh  JAeUIMATH  HWHPOPMAIMM, JaHHBIX, HEOOXOMUMBIX JUIS  pEHICHUS
IMOCTABJICHHOMN 3aJa4H;

o BBISIBJIATh IIPUUMHHO-CJICACTBEHHBIE CBA3M NPU M3YyYEHUU OMOJIOTMYECKUX SIBICHUH U
IIPOLIECCOB; JI€JaTh BBIBOABI C HCIIOIB30BAHMEM JEAYKTUBHBIX M HWHAYKTHBHBIX YMO3aK/IIOUYECHH,
YMO3aKIIOYCHUH 110 aHAJIOTHH, (POPMYIUPOBATH TUIIOTE3HI O B3aUMOCBSI3SIX;

° CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO peEHieHUsT y4eOHOW OMOJIOTMYECKOM 3amauu
(cpaBHMBAaTH HECKOJIBKO BAPUAHTOB pEUICHWs, BBIOMpATh HamOoJee MOAXOMAMUNA ¢ y4EToM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUER).

basoBbie MccenoBaTeabCKue ICHCTBUS:

L4 HCIIOJIb30BATH BOIIPOCHI KaK HCCIIe0BAaTEIbCKHUIM HHCTPYMCHT I1O3HAHMU,

L4 (I)OpMy.TII/IpOBaTB BOIIPOCHI, (I)I/IKCI/IPYIOH_II/IC pa3pbIB MCXKAY PCAJIbHBIM U KCIIATCIIbHBIM
COCTOSIHUEM CUTYyaAIllUuH, 06’beKTa, 1 CaMOCTOATCIIbHO YCTaHABJINBATb HCKOMOC U JTAHHOC,

° ¢bopMupoBaTh runore3sy 00 HCTUHHOCTH COOCTBEHHBIX CYXKJIEHUH, apryMEHTHPOBATH
CBOIO ITO3UIIMI0, MHEHUE;

° IPOBOANUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHy HaOJIIOJICHNE, HECJIOKHBIN
OMONOTHYECKUH  SKCHEPHMEHT, HEOONbIIOe HCCIEJOBAaHHE 110 YCTAHOBJIEHHIO OCOOEHHOCTEH
Ouo0rnueckoro o0ObeKTa (mpoiecca) U3yyeHus,

° NPUYUHHO-CJICICTBCHHBIX CBS3€H M 3aBUCHMOCTEH OHOJOTHUECKUX OOBEKTOB MEXITY
co0oii;
° OLICHUBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIUIO, TOIYUCHHYIO B XOJIE

Ha6JIIO,[[eHI/ISI " OKCIICPUMCHTA,

L caMoCTOSITeNNbHO  (popMynHpoBaTh O0OOIIEHHS W  BBIBOABI 10  pe3yiabTaTam
MPOBEACHHOTO HAOJIOACHUS, OJKCIIEPUMEHTa, BIAJETh WHCTPYMEHTAMH OIIEHKH JIOCTOBEPHOCTH
MTOJTYYEHHBIX BBIBOJIOB M 000OIIEHNUIA;

° MIPOTHO3MPOBATh BO3MOXKHOE JIajibHEHIIIee pa3BUTHE OMOJOTHYECKHX IPOIECCOB H UX
MOCJICACTBYSl B QHAJIOTHYHBIX WM CXOJHBIX CHTYaIlHsSX, a TAKKe BBIIBUTATH IPEIIIOJIOKCHUAS 00 WX
Pa3BUTHU B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pa6oTta ¢ nHbOopMaIUEn:

° NPUMEHATh PA3JIMYHBIC METO/bI, UHCTPYMEHTBI M 3amlpOChl NMpPH TIOUCKE U OTOOpE
OMOJIOTHYECKON HWH(POPMALMK WM JaHHBIX W3 MCTOYHHKOB C YYETOM MPEUIOKEHHOW y4eOHOM
OHOJIOTMYECKOM 3aauu;



o BBIOMpPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH OUOIIOTHYECKYIO
MHGOPMALIMIO PA3TUYHBIX BUJIOB U (POPM IMPEIICTABICHHUS;

o HaxOJUTh CXOJIHbIE apIyMEHTHI (IMOATBEPKIAIOIINE WU OMPOBEPTralolIie OJIHY UTY Ke
UJICI0, BEPCHUIO) B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX

° CaMOCTOSITENILHO BBIOMpaTh ONTHMANIBHYIO (HOpMy TMpeacTaBiIeHUS WHMDOpPMALUUA H
WUTIOCTPUPOBATh pPellacMble 3a7a4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOH rpapuKkodl W HX
KOMOMHAIIMSIMH;

L4 OILICHUBATh HAAEXHOCTh OMOJIOrHYeCKOM I/IH(bOpMaHI/II/I 10 KPUTEPHAM, IIPEAIIOKCHHBIM
YUUTEIIEM HUIIN C(bOpMYJ'II/IpOBaHHBIM CaMOCTOSATCIIBHO,

° 3alIOMHHAThH U CHCTEMATU3UPOBATh OMOJOTHUCCKYI0 HH(POPMALIUIO.

B cihepe osnaoenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUSHLIMU OCUCMEUAMU

OomieHue:

o BOCIIPUHMMATh M (OPMYIUPOBATh CYXICHHS, BBIpAXaTh OHMOIHUH B IpOLECcCe
BBITTOJIHEHUS TPAKTHYECKUX U Ta0OpaTOPHBIX PadoOT;

L4 BbIpaXaTb cebs (CBOIO TOYKY 3peHI/I${) B YCTHBIX U TMCBMCHHBIX TCKCTAX;

] pacrno3HaBaTh HeBepOaJbHBIE CpPEICTBa OOIICHMS, MOHUMATh 3HAYEHHE COIMAJbHBIX
3HAKOB, 3HATh U PACMO3HABATh MPEANOCHIIKA KOH(IUKTHBIX CUTYaIlMil U CMAr4aTh KOH(IJIUKTHI, BECTH
MIEPETOBOPHL;

° MOHMMAaTh HAMEPEHHUS JIPYTUX, MPOSBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY U
B KOPPEKTHOI opme popMyIHpoBaTh CBOU BO3PAXKECHUSI,;

° B XOJI€ JHallora W/WIM JUCKYCCHU 3aJaBaTh BOIPOCHI 1O CYIIECTBY OO0CYXIaeMoOi
OMOJIOTMYECKOH TEMBbI W BBICKA3bIBAaTh WJCH, HAIICJICHHBIC HAa PEIICHHE OWOJOTUYCCKOW 3aJadyul |
noJiaep kanue 0J1aroKenaTeIbHOCTH OOICHHS;

° CONOCTABIIATh CBOM CYXACHUS C CYXKICHUSAMH JPYIMX YYaCTHHUKOB JUajora,
OOHapy>KUBaTh PA3IN4Ms U CXOJCTBO MO3UIIHIH;

nyOoJIMYHO TPEACTaBIATh PE3yNbTaThbl BBIIOJHEHHOTO OHOJIOTMUYECKOTO OmNbITa (IKCIEPHUMEHTA,
UCCIIEIOBaHMSI, IPOCKTA);

L CaMOCTOSITENTLHO BbIOMpaTh (GopMaT BBICTYIUIGHHMSI C y4ETOM 3a/ad Mpe3eHTaluu |
0COOEHHOCTE ayIUTOPUU U B COOTBETCTBUU C HUM COCTAaBIISITh YCTHBIE U THUCHMEHHBIE TEKCTHI C
HCIIOJIH30BaHUEM WLTIOCTPATUBHBIX MAaT€pUAJIOB.

CoBMecTHas AeSITEILHOCTD (COTPYAHUYECTBO):

° MMOHUMATh U UCII0JIb30BATh MMPEUMYIIIECTBA KOMAaHIHOM U UHIMBUyalbHON paboThl IPU
pelIeHNd KOHKPETHOM OMOJIOruueckoi mnpoOiaemMbl, OOOCHOBBIBaTbH HEOOXOJUMOCTh IPUMEHEHUs
IPYIIOBBIX (POPM B3aUMOJCHCTBUS IPU PELIEHUH MOCTaBIEHHON yueOHOH 3a1auH;

° IIPUHUMATD 11€JIb COBMECTHOW NAEATEIbHOCTH, KOJUIEKTMBHO CTPOMTH JEUCTBUS IO €€
JOCTHIKEHHIO: PACIPENeNsiTh POJM, JOTOBAPHBATHCS, OOCYXJaTh MPOIECC U PE3yNbTaT COBMECTHOM
paboThI;

° yMeTb 000011aTh MHEHHS HECKOJbKUX JIIOJIeH, MPOSIBISTH TOTOBHOCTh PYKOBOIUTH,
BBITIOJTHATH MOPYYEHHUS, TOAUYNHATHCS;

] IUTAHUPOBATh OPraHU3alMI0 COBMECTHOW palOThI, OMPEAEIATh CBOI POJIb (C Yy4ETOM
MPENNOYTEHUH M BO3MOXXHOCTEH BCEX YYaCTHMKOB B3aUMOJEHCTBHS), paclpedesiaTh 3ajaud MExXIy
YJleHaMd KOMaHJbl, Y4acTBOBAaTh B TPYNNOBBIX ¢opMax paboThl (0OCyxkaeHHs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBbI U UHBIE);

° BBINOJIHATh CBOIO YacTh PabOTHI, JTOCTUTaTh KadeCTBEHHOTO pEe3ysbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPINHUPOBATH CBOM JEHCTBUS C APYTUMHU WIEHAMHU KOMAH/IbI;

° OLIGHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT 1O KPUTEPHUIM, CAMOCTOSATEIBHO



cOpMyYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS; CPaBHUBATH PE3yJbTaThl ¢ MCXOJHOM 3amauell U
BKJIQ/l KaXJOTO WIEHAa KOMAaHIbl B JOCTH)KEHHE PEe3yJIbTaToOB, Pa3leNaTh cpepy OTBETCTBEHHOCTH WU
IIPOSIBJIAATH TOTOBHOCTD K ITPEAOCTABIICHUIO OTYETA IEpe]] TPYIIIION;

o OBJAQJETh CUCTEMOM yHMBEPCAIbHBIX KOMMYHHMKAaTUBHBIX JEHCTBHM, KOTOpas

oOecnieurBaeT c(hOPMHUPOBAHHOCTH COLIMATIBHBIX HABBIKOB U AMOLIMOHAIIBHOTO MHTEIJIEKTA IIKOJIbHUKOB.

B chepe  osnadenus  YHUBEPCANLHBLIMU VUEOHbIMU — pecYNmMUBHbIMU
OelicmeusmMu:

CaMoopranuzanus:

] BBISIBIISATH MPOOJIEMBI ISl PELICHUS B KU3HEHHBIX M y4EOHBIX CHUTYAIUSIX, HCIOJB3YS

OHOJIOrHYECKUEe 3HAHUS,

o OpUEHTHPOBATLCS B Pa3IMYHBIX IOAXOJAaX IPUHATHS pElIeHUN (MHAMBUIYaAJIbHOE,
IIPUHATHE PELLIEHUS B IPYIIE, IPUHATUE PELIEHUN IPYNIION);

o CaMOCTOSITEJIbHO COCTAaBJIATh AJFOPUTM pEUIeHMs 3ahaud (WM €ro 4acTb), BbIOMpaTh
Croco0 peuieHus y4eOHON OHMOJIOrMyeckod 3aJaud ¢ y4€TOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHPOBATh NpEeJlaraéMble BapUaHThI peILICHHI;

L4 COCTAaBIIATh IJIaH JEUCTBUI (HJ'IaH pcain3aiii HaMCUYCHHOI'O aJirOpuTMa peI_HeHI/IH),
KOPPCKTHUPOBATH HpeHHO)KCHHBIﬁ aJirOpuT™M C y‘{éTOM IMMOJIYUYCHUA HOBBIX OMOJOIMYECKUX 3HAHHH 00
H3ydacMOM OHOJIOrMYECKOM 06’]':>eKTe;

° JieJ1aTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
CaMOKOHTPOJIB (pediaekcus):

° BJIAJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAILIUU U pedIIeKcum;
L4 AaBaTb aICKBATHYIO OLICHKY CUTYyalluX U pcjiaratb IjiaH cé HU3MCHCHU,
o YYUTBIBATh KOHTEKCT U IPEABUACTH TPYIHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU

PCUICHUN yqe6H0171 OMOJIOTHYECKOM 3aJlavy, aJalITUPOBATh PCIICHUC K MCHAIOIIMUMCS O6CTOHT€J’IBCTB8.M;

o O0OBICHATH IMPUYIUHBI JOCTUKCHU (HeI[OCTI/I)KeHI/ISI) PE3yJIbTATOB ACATCIbHOCTHU, 1aBaTh
OLICHKY HpI/IO6pCTéHHOMy OIIBITY, YMCTb HAXOAUTH NO3UTUBHOC BHpOPI30H.ICI[H.I€I>i CUTyalluu,

o BHOCUTb  KOPpPCKTHUBBI B  JCATCIIBHOCTL Ha OCHOBC  HOBBIX O6CT05{TCJ'H>CTB,
U3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I60K, BO3HHUKIIHUX pr,[[HOCTGfI;

° OLIEHHMBATh COOTBETCTBUE PE3ybTaTa UEIH U YCIOBUAM. IMOIIMOHATbHBIA HHTEIIICKT:
° pa3nuyarh, Ha3bIBaTh W YHPABISATh COOCTBEHHBIMH SMOLMSAMU M SMOLUSIMH
APYTHX,

° BBISIBJIATh U @HAJM3UPOBATh IPUYMHBI SMOLINN;

° CTaBUTh ce0s1 HA MECTO JAPYroro 4yejaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUSIIPYTOro;
° PeryaupoBaTh Crioco0 BBIPAXKEHHSI SMOLIUH.

o [Tpunstue ceds u Apyrux;

° OCO3HaHHO OTHOCHUTBCS K JPYTOMY Y€JIOBEKY, Er0 MHEHHUIO;

° MPU3HABATH CBOE MPABO Ha OIIMOKY M TaKOe ke MPaBo JIPYyroro;

° OTKPBITOCTh ce0€ U IPYTHM;

° 0CO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

o OBJIAJIETh CHUCTEMOM YHHMBEpPCAIbHBIX YUEOHBIX PEryISTHBHBIX JEHCTBUH, KOTOpas

obecrieunBaeT (HOpPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSS IMO3UIHS JIMYHOCTH), U
’KHU3HEHHBIX HaBBIKOB JIMYHOCTH (YIpaBJICHUsT COOOH, CAMOIUCIUILTNHBI, YCTOHYNBOTO MTOBEICHHS ).
3.3. [IpenMeTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbIB MO3HABATENbHOW (MHTEIUICKTYAIBHOMN) cdepe:

- NpUOOpPETEHHE OINbBITa HCIOJIB30BAHUS METOJOB OHMOJIOTHUECKOH HAyKH C MEIbI0
U3ydeHHUs] OMOJOTMYECKHMX OOBEKTOB, SIBICHUH M MPOIECCOB: HAOIIOJCHHME, ONHMCAHUE, IPOBEICHUE



HECJIOKHBIX OMOJIOTHUECKUX OIBITOB M SKCIIEPUMEHTOB, B TOM YHCJIE C MCIOJIH30BAHUEM aHAJIOTOBBIX U
U(POBBIX OMOJIOTHYECKUX TPUOOPOB U HHCTPYMEHTOB;

— ¢dbopMHUpoBaHHE YMEHHMS HMHTETPUPOBATH OHMOJIOTMYECKHE 3HAHMA CO 3HAHUAMHU W3
ApYruX y4yeOHBIX MpeaAMeTOB ((PU3UKH, XUMHH, Teorpaduu, UICTOPHH, OOIIECTBO3SHAHUS U T. 11.);

— dbopMupoBaHHe YMEHUH pemiath y4deOHble 3aJadd OHOJOTHYECKOrO COJEp:KaHus,
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, MPOBOJUTH KAaYECTBEHHbIE M KOJMYECTBEHHBIE PACUETHI,
JIeNIaTh BBIBOJIbI HA OCHOBAHHH MOJIYYE€HHBIX PE3yJIbTaTOB;

- (dbopMupoBaHHE YMEHHUS IJIAHUPOBATh ydeOHOE HCCIIeI0BaHUE I MTPOEKTHYIO paboTy ¢
Y4eTOM TOCTaBICHHOW Leiu: (HopMynIupoBaTh MpodieMy, TMIOTE3Y M CTaBUTh 33Jaud HCCIEOBaHUS,
BBIOMpATh aJIEKBATHO IMOCTABJICHHON 1€ METO/bI, JIEaTh BBIBOJILI IO PE3yIbTaTaM WCCIICIOBAHUS WU
MPOEKTHOM ESITEIBbHOCTH;

- (dbopMupOoBaHHE WHTEpeca K YriyOJeHUI0 OMONOTMYECKUX 3HaHWH (TmpennpoduabHas
MOJIrOTOBKAa M MpOo(decCHOHATbHAsT OpHEHTAIMA) U BBIOOPY OHONOrMM Kak MpOQMIBHOTO MpenMeTa Ha
CTYIIEHH CPEIHETO IOJHOTO 00pa3oBaHMA Uit Oyaymied npodecCHOHAIbHON AeATEIbHOCTH, B 00JIacTH
OMONIOTHH, MEANIIUHBI, YKOJIOTUH,IICUXOJIOTHH, BETEPHHAPHH, CEIILCKOTO X035 CTBA;

— BIIaJICHUE HaBBIKAMU PabOThl ¢ WH(OpMalMel €CTeCTBEHHO-HAYYHOTO COJEp KaHUS,
MIPEJICTaBJICHHON B pa3Hoi (opme (B BUAE TEKCTa, TAaOMUYHBIX JAHHBIX, CXeM, I'padUKOB, qUarpamw,
Mojiesiel, n300paXkeHuH ), KpUTUUECKOTO aHAIM3a HHPOPMAIIUH U OLIEHKH €€ JOCTOBEPHOCTH;

- YMCHUEC HWHTCTPHUPOBATDH 6I/IOJ'IOFI/I‘-IGCKI/IG 3HaHWA CO 3HaHUAMHU AOPYTIux y‘-Ie6HI)IX
MPEIMETOB; MHTEpPEC K YIrIyOIeHHI0 OMOJIOrMYeCKMX 3HAHUH M BBIOOPY OHMOJIOTMH KakK HPOQHILHOTO
mpeaIMeTa Ha YpOBHE cpeaHero olmiero oopa3zoBaHus it Oyaymie mpohecCHOHATBHOM IeITeILHOCTH B
ob0racT OWOJOTHMH, MEIUIIUHBL, DKOJIOTUH, BETCPUHAPHH, CEJIBCKOTO  XO3SHCTBA, IHIICBOU
MPOMBIIUICHHOCTH, IICUXOJIOTUH, HWCKYCCTBa, CIIOpTa - HWMETh YETKUE MPEICTABICHHUS O
MaTEPHATUCTUYECKON CYIIIHOCTH T€HOMOB JKUBBIX OPTaHU3MOB U PETYJISIUIO HX PaOOTHI;

- 3HaAaHHUC OCHOBHBIX (I)aKTOpOB Oprxcanmeﬁ CpCAabl, BJIMAIOIINX HA Pa3sBUTUC U
CYIICCTBOBAHUC KMNBBIX OPraHN3MOB, aJanTalni K CI)aKTOPaM OKPY)KaIOIJ_Ieﬁ CpCabl;

- 3HAaHHUC OCHOBHBIX ITOAXOJ0B 6I/IOTCXHOJ'IOFI/II/I, HUCIIOJIB30BaHUA €€ I[OCTI/I)KGHI/Iﬁ B
COBpCMeHHOﬁ KU3HU YCJI0BCKa, 0COOCHHOCTH HUCITIOJIBb30BaHUA JKHUBBIX OpraHu3MoB JUIA
IMPOU3BOJCTBCHHBIX HYK YCJIOBCKA,

- 3HAHWE OCHOBHBIX IIO/IXOJIOB CEJIEKIMM U OMOTEXHOJOTHUH KYJIbTYpHBIX DPACTEHUH,
XapaKkTepu30BaTh  IEHETMYECKH  MOAM(DUIMPOBAHHBIE  pAaCTEHUs, ONEpPUpPOBaTh  IOHATHUSIMH,
rudpuan3anus, OTJAJeHHas TuOpuUau3alus, HCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHcpopMaius,
MyTareHe3, TeHeTUYECKOE PEJaKTUPOBAHNUE;

- IMOHUMAHNUE MOJICKYIIAPHBIX MECXAHU3MOB pCaIn3allun HacJIeCTBEHHOM I/IH(1)0pMaI_II/II/I 151
YMCHHC CBO60I[HO OoneprupoBaTb OCHOBHBIMH IOHATUAMHA MOJICKynSIpHOfI OHOJIOTHH H €€ COBPCMCHHBIX
HaHpaBJ’ICHI/Iﬁ — I'CHOMUKHU, MECTAIrCHOMUKH, IPOTCOMUKU

- 3HaHHE OCHOBHBIX 3a00JICBaHUM YCJIOBCKA, MCXAaHU3MOB HX pPa3BHUTHA, crocobax ux
JUArHOCTUKH U JICHCHU A,

- dbopMHEpOBaHHWE YMEHHUS HCIOIB30BATh MOHSATHHHBIA ammapar U CHMBOJMYECKHU S3BIK
TCHETHKH, TPAMOTHOE TPUMEHEHHE HAYYHBIX TEPMUHOB, MOHSTHH, TEOPUH, 3aKOHOB Ui OOBSCHEHUS
Ha0Jt0/1aeMBIX OMOJIOTUYECKHX OOBEKTOB, SBIEHUH U MPOLECCOB, MO3BOJISIOMINX 3aJI0KUTh QyHIAMEHT
HAyYHOT'O MUPOBO33PEHHUS.

B 11eHHOCTHO-OpHEeHTalMOHHOM cdepe:

3HaHUe, 4TO IMPHUMEHEHHE COBPEMEHHBIX TEXHOJOIMH MOJEKYISpHOW OMOJIOTMH IO3BOJIET YCHELIHO
pemiaTh Takue 371000JHEBHBIE NMPOOJIEMBI, KaK OXpaHa OKpPY)KaIoLIleW cpenbl, COXpaHEHUE 37J0POBbS
YeJI0BeKa, KOHTPOJIb M BOCCTAHOBIICHUEIKOCUCTEM.



4. TEMATUYECKOE IVTAHUPOBAHUWE

MO)Iy.]'[]: «Kak KnBoTHBIE 1 pacTreHus HpHCHOCﬂﬁJ’[I/IBalOTCﬂ» (3BOJIIOIII/IOHI-I3H3KOJIOI‘I/IH) 5-

6 xaaccol (34 yaca)

TeMmbI

OcHOBHOe coepkaHue

I[eﬂTeJIbHOCTb INKOJIBHUKOB

1. MBI ucciaenyem
JKHBbIE 00bEKTHI (6

)

CBOJCTBa U CTPOCHUE KUBBIX OPTaHH3MOB
(ctpoenue kieTkn).Bua, 0ocoOb — opraHusm Kak

eauHas cucreMa. AnanTanuu (IpUCIOCOOICHHMS).

[TonsiTHE TOMEOCTa3a )KUBOTO OPTraHU3MA.
Crioco0b1 ero moIepkaHusl.
Orpannyernss MOp(HOJIOTHIECKUX U
¢uznonornueckux ananrtanuii.llouemy
OpraHU3Mbl HE CTAHOBSTCSA OECKOHEUHO
O0JIBIINMH, MAJICHBKUMHU, BCESITHBIM.

UccnenoBarenbckue paboTh
«Bce nmu (cuHUILIBL,0€IKH,
Oepe3bl UT. 1. )OUHAKOBBIE?
®otoksecT». [IpakTueckas
pabota «COCTaBIIEMKHUTY
PEKOPJIOB PACTEHUI MKUBOTHBIX
HAIIIETO Kpash».

2. Bausiaue

OKpY Kawlen
Cpelbl HA JKUBbIE
opranusmbi (12 4)

dakTopsl OKpyXaroei cpeasl (abnoTndeckue,
Oounotnyeckue, anTponoreHusie). [Ipumepsr
abroTHuyecknx (aKTOpOB, OKA3BIBAIOIIIX
OCHOBHOE BJIMSTHUE HA JKU3HECITEIBHOCTD
KUBBIX OPTaHU3MOB: TEMIIEpaTypa, CBET,
BIaKHOCTh. OCHOBHBIE 3aKOHOMEPHOCTH
IpUCIOCOOIEHNUS )KUBBIX OPTaHU3MOB K
abuotnueckuM (paxkropam. [Ipucrnocobnenus k
OCHOBHBIM a0MOTHYECKUM (paKTOpaM:
TeMIepaTypa, BIaXXHOCTb U CBET.

[IpakTuueckoe 3anarue «L{ser u
Ter10» (KyOUKH JibJia B3BECHUTb,
MOJIOKUTHB Yamku Ilerpu Ha
pa3HOLBETHYIO Oymary, yepe3 30
MUHYT B3BECUTH3aHOBO — KTO
owicTpee pacrasii), «Uto
pacTBOpsIETCs BBOJE»
(oxciepuMeHT «OKuakuit 1om»),
«Auddy3us BemecT BBOJIE
(pacTBOpBI)», «/IBHXKEHNE
pacTBOPOB MOLBETKY», «Jlen
I1aBaeT B Boje (aiicoepry,
3aMep3aHuEeBO0EMOB)», «Jlen
IIPU 3aMEpP3aHUU PACILIUPSIETCS
(pa3pylieHue KaMHs
(mouBooOpazoBaHue),
3aMep3aHue KIETOK).
[Tpaktuyeckoe 3ansarue «ly6a»
(KyOMKH JTba3aBEPHYTH B
pa3HbIil MaTepua, B3BECUTD),
«[IurmeHTH» (MOXKHO Pa3AETUTh
Ha BaTMaHEKPACUTENH U3
dbaomactepoBy, «Kak )KUBOTHBIE
IUIaBAIOTB BOJIE» (DKCIEPUMEHT
C TIUTIETKOM).
HccnenoBaTensckue paboTsl
«BnusHue cBera (Tera,




BJIQKHOCTH, COCTaBa MOYBHI) Ha
pacTeHusl B €CTECTBEHHBIX WJIU
WCKYCCTBEHHBIX YCIOBHSIX» (Ha
JOCTYITHOM MaTepHaie).

3. B3aumopelicTBus
JKMBBIX OPraHM3MOB
44)

buotnueckue pakropel. 3aKOHOMEPHOCTH
Pa3BUTUSAMEKBUIOBBIX B3aUMOOTHOIIEHUIA.
Kosponronus (XUIIHUK-KEePTBa;1apa3suT-X03s11H)
OBorOLMS CTpaTeruii JOObIBaHUSI ITULIH.
CouuanbHocTb. Bunbl- Bcenenisl. [lepeuens
pPacTeHUN-BPEIUTEIICH.

HccnenoBatensckas paborta
«HaOimronenus 3a
B3aUMOOTHOLIEHUSIMHI
JKUBOTHBIX TPH TOOBIBAHUT
UK (KOPMYIIKH JUIs ITHII, 715
TOPOACKHX MU CETbCKUX
KUBOTHBIX ). BeO- xamepsi»,
«PacnipocTpanenue BUI0B-
CHUHAHTpPOIIOB BHAIlIEH
MECTHOCTH»

4. YenoBek B JKU3HU
pacreHuii u
KMBOTHBIX? (6 1)

AmnTponorennsie haktopsl. [IpaBna nu, uro
NEPBOOBITHBIE JTFOIU KUIIU B TAPMOHUU C
npupooii. O1oMalTHUBaHNUE U IPUPYUYCHUE
JKUBOTHBIX U pACTEHUM. 3aueM criacatb
BBIMUPAIOLIME BUBI, KAK 3TO JI€TATh.
KynbTypHbIE pacTEHUS] MUX TUKHUE MPEIKH.
[Touemy Ba)KHO UX COXPAHSTh.
PaznooOpa3ue KyIbTypHBIX PACTEHUN U UX
3HAYEHHUE B )KU3HU yesoBeka. KpacHas kHura
Barieit reppuropun. Oco6o oxpaHseMbie
TEPPUTOPUH,

3anoBeHUKH Poccuu u mupa.

[IpakTuueckas pabota
«Pa3Hoo0Opasue KyabTypHBIX
pacTeHul BBAIlIEM PErHOHEY.
HccnenoBarensckas padbora
«BrusiHEE aHTPOTIOTEHHBIX
(bakTOpOBHA pa3BUTHE PACTCHUH
B TOPO/IE/HACEIEHHOM ITYHKTE».
DKCKypcusi/mpakTHieckaspadora
«OOIIT B BameM peruoxe —
YHHUKAJIbHBIE O0BEKTHI
TIPUPOJIBI.

5. DKojJ0rHYecCKUe

buocdepa — ogHa U3 BaxkHeHIINX 0001049eK

UccnenoBatenbckue padboTh

HUH (6 1) 3emiu. UTo Takoe «IKOJIOTMYECKHE HUIIN» U KaK | « DKOJIOTUYECKUEHHILI BOKPYT
oHHU opmupyotca? @opMUpOBaHUE3HAHUN IO | TeOst — onKcanue GakTopoB
61OpPa3HO00PA3UI0 KUZHEHHBIX GOPM, OKPY>KaIOILEN CPEIbI».
MOBEJICHYECKUX MPUCIOCOOICHUH, HccnenoBaTenbckuepadboThl
MOJU(pHUKAIIMOHHAs: U3MEHYUBOCTD (Ha 6a3oBoM | «DeHoJIornyecKue
ypoBHe). PacTutenbHbie COOOIIECTBA U UX TUIIBL. | HAOIIOJACHUS».

Pa3BuTHE U CMEHBI paCTUTEIBHBIX COOOIIECTB.
Monyabs «OcHOBBI pacTeHHeBOACTBa» /-8 Kiacchl (68 yacoB)
Tembl OcHoBHOe coepxaHue JeATe/ IbHOCTLIIKOIbHIUKOB

1. BBenenue B
PaCTEeHHEeBOJCTBO (2

4)

Yro-Takoe pacTeHHEBOACTBO:OCHOBHbBIE (PaKTOPbI
BBIpAIIMBaHUs pacTeHuil. Mcropus pazsurus
arpoXMMUYecKux 3HaHui (pabotsl M.B.
Jlomonocoga, FO.JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszea,ll.A. Koctsiuesa,
J.H. IIpsauiHuKOBa U 11p. ).

[IpakTnueckas pabota «bouka
JInbuxay.

2.
ArpoTrexHHYecKHi
IKCIEPUMEHT (6 1)

[IpaBuna NOCTaHOBKHU arpO3KCIIEPUMEHTOB.
[TocTaHOBKA PKCIIEPUMEHTOB C PACTCHUSIMHU.
Br160p TeMbl, cocTaBieHUE TUIIOTE3bL, eI U
3aJ1a4 SKCIIEPUMEHTA MO BBIPALIUBAHUIO PACTEHUN

HccnenoBatenbckast pabota
«DaKTOpHbI, BIUAIONINE HA
mpopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».




B KOHTpoMpyeMoil cpeae. Kontponu,
MOBTOPHOCTH, IPOBEACHUE IKCIIEPUMEHTA.
[InanupoBanue sxkciepumenTta. OneHka
pe3yabTaToB 3KcrepuMeHTa. OcBoeHHe
TEXHOJIOTHH

KPYTJIOTOJUYHOTO BRIpAIIMBAHUSI CajaToOB U
MHUKPO3EJIEHU B KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

[TpakTuyeckas padora «Coop
YCTAaHOBKHU IJIs1 BBIpAIlIUBAHUS
pacTeHU B KOHTPOJIIUPYEMBIX
YCIOBUSIX).

3. Poanb
XHMHYECKHX
3JIEMEHTOB B
NUTAHUU PACTEHUH

(20 u)

Bona. PactBop. BeiTskka. AHMOHBI, KATHOHBI,
aneKTponpoBoaHocTs U pH pacteopa. Poib
XUMHUUYECKHX 3JIEMEHTOB B NIUTAHUU PACTEHUM.
[TosyueHnue nUTaTENbHBIX BEILIECTB PACTEHUSIMMU.
Y n00penus: opraHnueckrue, MUHepaibHbIE,
MUKpoOuosniornyeckue. TUIbl MUTaHusl pacTeHUI.
BoznyiHoe n MuHepanabHOE (KOpHEBOE) MUTaHUE
pactenuii. Tpancropt

MUATATEJBHBIX BEMIECTB PACTCHUI: BOCXOASAIIMN U
HUCXOJISIINI TOK. BaxkHelmue KaluiHbIe,
docdopHbIe U a30THBIE YAOOPEHUS, NX CBOMCTBA.
[TpocTsie u cnoxHble yaoopenus. Poct u
pa3BUTHE PACTEHUI: 3TAIlbl OHTOI'€HE3A,
(bakTopbl, BIUAIONINE HA POCT PACTCHHIL: CBET,
TyCTOTa MOCAJI0K, MUTaHKe, CyOCTparT.
Oco0eHHOCTH MTUTaHMS PACTEHHM a30TOM. A30T U
€ro3Ha4ceHME B )KM3HU pacTeHU.DOpMBI a30Ta U
UX NpEeBpallleHuE B MOYBE.

Hctounuku ¢ocdopa ans pacteHus. 3HaueHHE
dochopcoaepkammx CoOeTMHeHNH B KieTke. Poib
MaKpO3pruYecKux coeAnHeHuidocdopa B
HHEPreTUYEeCKOM OOMEHE.

Bnusinue xanus Ha pusnyeckrecBoiicTa
HPOTOIUIAa3Mbl, HAa ()EPMEHTHI YIIIE€BOAOPOAHOTO
oOMeHa, CUHTe3 OEJIKOB U JIp.

Ponpb xanus B monaep;kaHuu HOHHOTO OanaHca B
TKaHSIX, B IPOIIECCAX CaMOPETYJISALUN.
PerynsTopHas u ctpykTypooOpa3oBarenbHast
POJIb KaJbIUs. YUyacTHe B 00pa3oBaHuU
KJIETOYHOW CTEHKH, OJAECPKAHUH CTPYKTYPbI
MeMOpaH U peryysuus uX IPOHULIAEMOCTH.
3HavyeHre MarHusi B MeTaboIu3Me pacTeHu .
Marnuii B coctaBe XJa0po¢uiia,cxoaCTBO
xjopoduiia ¥ TeMOTrJI00MHA KaK CBUIETEIHCTBO
€MHCTBA OPraHMYEeCKOro MUpa.

Cepa 1 ero OCHOBHBIE COEMHEHHUS], UX POJIb B
CTPYKTYpPHOM OpraHu3anuu KJIeTKH, y4acTHe B
OKHUCJIUTEIBHO- BOCCTAHOBUTENIBHBIX PEAKIUAX
MUKpOo371EMEHTBHI.

[IpencraBieHus O poJIM MUKPO3JIEMEHTOB B
MeTabonmmu3me pacternii. OcobeHHOCTH

[TpakTuyeckas padora «Cxembl
IIATATEIbHBIX PaCTBOPOB. Pacuer
7103 YAOOpeHUM st
IIUTATENIbHBIX PACTBOPOBY,
«IIpaBuna cmemmBanus
yA0OpeHU»,

«IIutanue pacTeHui:
TEXHOJIOTUS IPUTOTOBJICHUS
MIUTATEJIbHBIX PACTBOPOB IS
Pa3HbIX KYJIbTYp»,
«MOHHUTOPUHT MHUHEPAIBHOTO
IIATAHUS] PACTEHUI,
«PacturenbHas TMarHOCTUKAY.
HccnenoBatensckas pabota
«OLEeHKa COCTOSIHUSI KOMHATHBIX
pacTeHUi, pacTeHUN Ha
LIKOJIbHOW TEPPUTOPUH,
YCTaHOBKA MPUYMH
MTaTOJIOTHYECKUX COCTOSTHUN
(npu HaMuMM)», «O1eHKa
BIIUSTHUSAPA3INYHBIX 2JIEMEHTOB
HACOCTOSTHUE PaCTCHUU
(cocTaBieHMe pa3IUUHBIX
MOJIKOPMOK )».




MOCTYIJIEHUSI MUKPO3JIEMEHTOB B PACTEHHUSI.
CuHepru3m 1 aHTaroHU3M 3JIEMEHTOB MUTaHUS
pacteHuil. PacturenbHas TMarHOCTUKA U METOJIbI
UACHTU(HUKAIINH HEOCTATKa/M30bITKA DIIEMEHTOB
MMUTaHUS.

4, Peryasitopbl
pocTapacTeHuii.
3ammrapacrenmnii (4

1)

[TonsTHE O perynsaTopax pocTa pacTeHHUM.
CtumynaTopsl pocta — GUTOrOpMOHBI (ayKCHHBI,
ru00epeITMHbI, TUTOKUHUHBI). UHTHOUTOPBI
poCTa pacTeHHit: MpupoaHbIe (abcu3oBast
KHCJIOTa U HEKOTOphIe (PeHOIBbHBIE BEIIECTBA
(uxyMapoBasi, KOpUYHasi, CAJIMLIUIIOBAsI KUCIIOTHI).
Cunternyeckue (MOp(QAaKTHHBI, peTapIaHTHI,
nedonaHThl, JECUKAHTHI, TEPOUITUIBI).
@DUTOMOHUTOPUHIU OLIEHKA COCTOSIHUS PACTEHUH.
CoBpeMeHHbIE cIT0COObI MOHUTOPUHTA. 3aIluTa
pacTeHHil OTBpenTeNel: OCHOBBI OMOMETO/1A.

ITpakTryeckas pabora
«DUTOMOHUTOPUHT U OLICHKA
COCTOSIHMSI PACTEHHM.
CoBpeMEeHHEBIE CTIOCOOBI
MOHMUTOpHHIay. «MHCceKTapuu:
IIpaBWJ1a NyCJIOBUSI pa3BeICHUS
I10JIE3HBIX HACEKOMBIX).
HccnenoBatensckas paborta
«BnusHUEererepoaykcuHa Ha
popacTaHue (pocT Hapa3HbIX
CTaJUsIX, B PA3HBIXYCIOBUSIX)
Pa3INYHBIXPACTCHUI.

5. Bognasi,necuanas
U MOYBEHHAasI
KYJbTYPbI, HX
NnpUMeHeHHue B
BbIpalIUBAHUH
pacTreHuii.
dusnojiorusi
pacrenuii (8 u)

Bopnas, necuanasi 1 mOUBEHHAAKYJIBTYPBI, UX
[IPUMEHEHNE B BbIPAIIUBAaHUM PACTECHUH.
[TpoBeneHue BoJbl B KOpHE UCTEOIIE pacTEHUI.
BoaHblil pexXuM pacTeHH: CTPOCHHUE YCTBHIL:
(baxTOpBl, BIUAIOLIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXAaHU3MAaPETYIIALNN
WCIIapEHNUs BIIaTd PACTEHUEM.

@DOTOCHHTE3 — YHUKAJIBHBIN IIPOLIECC PACTECHUM.
TemuoBast 1 cBeToBas Ppa3bl GPOTOCHHTESA.
3HaueHue GOTOCUHTE3A JIsl )KUBBIX OPraHU3MOB.
@DaKTOpBIPOCTA PACTECHUI: BO3AYX U adpalus.
[Ton3emMHOE IBIXaHMEPACTEHMI: COCTAB
MOYBEHHOT'0 BO3]lyXa, ra3000MeH. ['a3000meH
npu 6eCIOYBEHHOM BBIPAILLIMBAHUU.

[TpakTuyeckas pabora
«KopHeBoe naBieHue»,
«IIpurorosiienne npenapara
YCTBULl METOAOM CIICIIKAY.
«DyHKIIMOHAJIbHASI TUATHOCTUKA
pacTeHui MOaKTUBHOCTH
XJIOpoIIacToBy. «Aspanus, CO2
u O2. JlpixaHue pacTeHUu».
«/IpIxaHue pacTeHUN: OLEHKA
MHTEHCUBHOCTHU JbIXaHUS
pacTeHUH U MII0J0BY.
HccnenoBatenbckue paboTsl
«BnusiHue yCcIoBUN COACPKAHUS
pacTeHH Ha KOJIMYECTBO
YCTBUID.

UccnenoBarenbckas pabora
«Omnpenenenuexnopodpmmuia A u
b, ouienka gorocuHTETHYECKOM
AKTUBHOCTH PAaCTEHUMN U
(bakTOpOB, BIUAIOLUIMX HA HEEY.
«BnusHue cnocoba
BbIpaIlMBaHUs (CocTaBa
MIUTATEIBHON CMECHU, CXEMBI
BHECEHUS) HA POCT U Pa3BUTHUSA
Pa3INYHBIX PACTCHUI.

6. KyabTypHbIe
pacTeHms.
CoBpeMeHHbIE
ACIIeKTBhI CeJIeKIUH
(20 )

Kaxk yenoBek cTan UCoJib30BaTh PaCTEHUS?
CB43b pa3BUTHS [IUBWIN3ALUH YEJIOBEKA U
OZIOMAIlIHUBAHUS pacTeHU. JloMecTrukamus.
HacnaencTBeHHOCTh M U3BMEHUYNBOCTh — OCHOBHBIC
CBOMCTBA )KUBBIX OPraHU3MOB. MI3MEHUUBOCTb.
Buabl uamenunBOoCTh. ['€H —MaTepuabHbII
HOCHUTENIb HACJIEICTBEHHOCTH U U3MEHUYHUBOCTH.

Huckyccus «/lomectuxanus, Bce
JIM pacTeHUS U KUBOTHBIE,
KOTOpBIE KHUBYT PSJIOM C
YeJI0BEKOM UM
0JIOMAaIlIHUBAIOTCA?

MOXHO JI1 CUUTATh TapaKkaHa
OJIOMAIITHEHHBIM KUBOTHBIM?».




HyxnennoBbie kucinotsl. Jlokanuszanus
TEHETUUYECKOT0 MaTepuaa B KieTke. Jlenenue
knerok. Pemmukarus JIHK. OcHoBHAs gorma
MOJIEKYJISIpHOM Oronoruu. TpaHCKpUILIKSL.
Tpancusaausa. Myranuu. DG ¢hekT OyThIIIOUHOTO
TOpPJIBIIIKA U TeHETHYECKoe pazHooOpasue. UYto
Takoe reH0aHk? 3ayeM COXpaHsATh T€HETHUYECKHEe
pecypcehl pactennii? OCHOBHBIE CITOCOOBI
COXpaHEHUsI TEHETUUECKUX PECYPCOB pacTEHUI
(ex situ u insitu). 3Hauenue pador H.H.
BaBuiioBa.3aK0OH rOMOJIOTUYECKUX PAIOB.
L{eHTpBI NPOUCXOKAEHUS KYIbTYPHBIX PACTCHUN
H.U. BaBunosa u I1.M. J)KykoBckoro.OcHOBHBIE
MeToIbl cenekiuu. ['ubpuauzanus. opmbl
0oT00pa.OCHOBHbIE HANPABJICHUS CETIEKIUU:
YIIYYIIEHUE YPOKAUHOCTH, YCTOMYUBOCTH K
OonoTHuecKkuM 1 abuotndeckum axkropam. EcTb
JIM JKU3Hb B IpoOupke? buorexHomorus
KyJIbTypHBIXpacTeHHI. Kak 4eloBek MOKeT
MoupuurpoBarh pacrenus? ['eHeTnueckoe
peaaktupoBaHue.COBpeMEHHbIE TTOIXO0AbI U
JOCTH>KEHHS] TeHETHUECKOTOPEIaKTUPOBAHUS
pacTeHui.

[TpakTuyeckas pabora
«MonudukanonHas
W3MEHUYUBOCTH (JIUCThS, UTOJIKU
c ogHoro aepeBa)y. «I'eH —
MHCTPYKLUS IO

cOopke KJIeTKH (Ha Oucepe uiu
KOHCTpYKTOpe)». «MyTalus Ha
OyrepOpoae (000t 00BEKT U3
npeabIayIIen paboThl, Te
W3MEHEHUE HHCTPYKIIHH
MPUBEIET K U3MEHEHHUIO
BHEIITHETO BHJ1a O0BEKTA)».
«BrerpanuBaem ropox. Kak
MIPOBECTHU CKPEIIMBAHUE Y
ropoxa». «['eHOMHbIe HOXKHHIIBI
(MonenupoBaHue pabOThI
cucrembl CRISP-Cas)».
[IpakTnueckas padota 1o
rpynmam «OTKy/1a Ha HAIIuX
cTOJaxX (PPYKTHI/OBOIIHN/3IIAKH.
HccnenoBatenbckas paborta
«BpIpamuBanue pacTeHuil B
npoOupke» (MOKHO
BOCIIOJIb30BaThCAPE3yIbTaTAMU
MPEIbIAYIINUX SKCIEPUMEHTOB
10 COCTABJICHUIO TTUTATEIBHBIX
PacTBOPOB JIJIsl PACTCHHUI).

7. PacTureibHas
npoaykuus (8 u)

HanzemHsble u mog3eMHbIEe OpraHbl pACTEHHM.
[ToGer nBMIOM3MEHEHHBIN TOOET PaCTEeHUH.
CriocoObl pa3MHOXKEHHS PACTCHUH.

ITonsATHE O KaYeCTBE IPOLYKTOBIIUTAHHUS.
[TpoOneMbl KOHKYPEHIIMH OT€YECTBEHHBIX
IIPOJYKTOB ITUTAHUs C UMIIOPTHBIMU. Jlorucrrka
JIOCTaBKH U CPEACTBA COXPAHEHUS ITPOTYKTOB
MIATaHUS.

MuKpo3eneHs: MOJIE3HOCTh UTEXHOJIOTUS.
MPOYKIIHH.
cnektpodoTtomeTpuu.lloTeHImOMETpHUS.
Xpomarorpadus.

XUMHYECKUA  aHaIu3 OCHOBBI

[IpakTnueckas pabota
«[IpenensHO TOMyCTUMBIE
kouneHTpanuu (I1IK) u metoast
KOHTPOJIsI 0€30MaCHOCTH
PaCTUTENBHBIX MPOAYKTOB
nuTaHus . «MeToJIbl OIIEHKU
Ka4yeCTBa PACTUTEIIbHOMN
MIPOYKIIMH: XPAHCHUE U
COXPAHHOCTH IMUTATEITHHBIX
BEUIECTBH(II0 JOCTYITHOMY
000pYyIOBaHUIO).
HccnenoBarensckas pabota
«OlIeHKa KaueCTBaBhIPAIIEHHOM
MUKpO3eneHn» (1100 cBosi, 1100
u3 MarasuHa). «Onpenenenue
putamuaa C MeETOIOM
00paTHOTO TUTPOBAHUS BILIOAAX
Ha pa3HOM cpoke(crmocobe)

XpaHCHUS.

Monyab «buorexnosiorus» 7-8 kiaccel (68 yacon)

Tembl

OcHoBHOe coepxaHue

‘ I[eﬂTeJI])HOCTL INKOJBbHHUKOB




1. BuorexnoJiorusi(4

)

[ToHsTHE OMOTEXHOJIOTHH. 3aUeM YEIOBEKY
OMOTEXHOJIOTHH, B UEM MX MPEUMYIIECTBO Tepe]l
XUMHUYECKUM CUHTE30M. OCHOBHBIEOMOOOBEKTHI
OMOTEXHOJIOTHH: TPOMBIIILJICHHBIC
MUKPOOPTaHU3MBI, KJICTKH U TKAHUPACTCHUH,
JKMBOTHBIX U Y€JIOBEKa, OMOKATaIH3aTOPHI.
Chipbe 1151 OMOCHHTE3a U OLIEHKAETO
OHMOJIOTUYECKOM IEHHOCTH.

OcHOBHBIE UICTOYHHKH YIJIEPOJIA, a30Ta,
docdopa, MukposnemenToB.MccnenoBanue
HOBBIX UCTOYHUKOBCHIPHsI (BKIIIOYAst BOIIPOCHI €r0
MpeBapUTEILHON 00paboTKH), pa3padoTKa
HOBBIX TUTATEJBHBIX CPEJI, B TOM YHUCIIE
BKITIOYAIOIIUX OMOCTHMYJISITOPBI U IPYTHE
AJIEMEHTBI YIPABJICHUS U ONITUMH3AIHN
POIIECCOB

OuocuHTe3a. MeTOo bl ONTUMH3ALIUN
MUTATEIBHBIX CPE/I.

[TpakTuyeckas pabora
«IIpumMepsl npUMEHEHUS
OMOJIOTHYECKHUX OOBEKTOB B
TBOCHKU3HU.

2. MuxpoouoJiorus
(12 v)

[Tono’xeHne NpOKapruoOTOB B CUCTEME
oprannveckoro mupa. CtpoeHue OaKTepruarTbHON
kietku. Kinaccudukamnus 6akTepuii.
Mopdomorus 6akTepumii. [IpocTeien cioxHbIS
METO/1bl OKpamuBaHusOakTepuit. u3nonorus
OakTepuii:nuTaHue, AbIXaHUEe, POCT U
pa3MHOXEHHE. 3HAKOMCTBO C IOMEHOM ApXxeun
(3KCTpeMOPHIBHOCTD, OCOOEHHOCTH CTPOCHUS
KJIETKH). MOJIOYHOKHCIIOE U CIIUPTOBOE
opoxxenne. dotorpodHbie U XeMOTpOPHbBIE
6axtepun. Kunernueckoe onucanue npoiecca
pocTa MUKpOOPraHU3MOB. DKCIIOHEHIIHAIbHAs
MmoJenb pocta. Kunernka rubenu
MHUKpOOpranu3MoB. [laTorennsle 6akTepu.
YymHas najiouka ¥ yepHasi CMepThb, OOTYIIN3M,
CTOJIOHSIK, TYOepKyIe3. Mctopus 60pb0BbI ¢
OaxTepruaIbHbIMU HHPEKIUIMU.

Boiina OeckoHEUHOCTH: aHTUOMOTUKU ITPOTUB
Oaktepuil. MexaHU3MBbI 1eWCTBUI aHTUOMOTHUKOB.
MexkieTouHass KOMMYHHUKAIHs OakTepuil.
YyscTBo KBopyMa. [Ipumenenune Oakrepuit
yenoBekoM. KnneTnueckoe onucanue OMOCHHTE3a
IPOJYKTOB

MUKpoopranusMamu. bakrepun, koTopsie MOryT
paznaraTh IUIACTHUK. MUKPOOPraHU3MEI B
arpoOuotexHosioruu. MckyccrBeHHbie
accolraluy pacTeHU ¢ MUKPOOPTaHU3MaMHU

[TpakTuka. JlabopaTopHas
pabora

«DUKCUPOBaHHbBIE TPENapaThl
6axtepuit.Onpenenenue Hopmbl
MPETIOKEHHBIX KYIBTYP
MUKPOOPTaHU3MOB, UCTIOJIb3Ys
IIPOCTOM METOJ OKPACKN.
«OrnpeneneHue Tuia KJIeToYHOn
CTEHKH METOJIOM OKPAaITUBAHUS
no ['pamy» (ipu Hanuyum
PEaKTUBOB).

«IIpurorosiienue
MPUKU3HEHHBIX MPENapaToB
MOJIOUHOKHUCIIBIX OaKTepHii».
«IToceB cMmbIBa € pyk Ha

yamku [letpu». «Boiaenenue
YUCTOHN KYJIbTYphl OaKTEpHil.
Meron pa3zseaenuii. Meton
HCTOIIAIOUIETO IITPUXA».
«Mopdonoruueckas
XapaKTEPUCTUKA BBIJCICHHOU
YUCTOM

KYJIbTYpbI: XapaKTepUCTHKA
KOJIOHUH, popMa OakTepuid, TUI
KJIETOYHOW CTEHKW.
«CpaBHeHUE pocTa
MHUKpPOOPTaHHW3MOB Ha yarike 0e3
U ¢ 100aBIeHUs] aHTHOUOTHKOBY.
HccnenoBaTenbsckas pabota
«IToruck MUKpOOpPraHU3MOB
o0aaronmx




AHTarOHUCTUYECKOMU
aAKTUBHOCTBIOY.

«Bolgenenne MOTOYHOKHUCITBIX
OakTepuil, NCCcIe0BaHNE UX
aKTUBHOCTHY. «Bblaenenue
OaxkTepuil MOJE3HBIX IS
pacTeHun».

3.
JyKapHOTHYeCKHe
OpraHu3MbI B
OMOTEeXHOJIOTHH
(m1ecHeBbIe rPUOHI,
JAPOKIKH,
Bogopocian) (12 )

[TnecHeBbie rprOBI MPOIYIIEHTHI OMOJIOTUYECKU
aKTUBHBIX BemecTB OO0mIas XxapakTepUCTHKA
JIpOxOKEN caxapomuueroB. Mcropust
UCIIOJI30BaHUs IPOKKEN B TPaJAULIMOHHON
OouorexHonoruu. TexHoNIOruu BUHOACIUS U
xJie0oneueHus, CreluaiIu3upOBaHHbIE PACh
Ipoxoked. Metabonu3m apoxokeit. Peakmms
cnupToBoro Opoxenus. [lonydyeHrne BTOpUUHbBIX
MeTaboIUTOB B IpoxKkKax. J(poxkxku Kak
npoayLeHThl OnotoruuB. [Tomyuenue neneBbIx
0enkoB B Apoxokax. OcCOOCHHOCTH BETeTaTHBHOTO
Y TI0JIOBOT'O Pa3MHOXKEHUS Y IPOKKEH, 3HAUEHUE
M3Yy4YEHUSI MUTO3a U IMTOKUHE3A JJIS
ONTUMM3AIMH MTPOLECCOB KYJIbTUBUPOBAHUS
JPOACGKEBBIX IITAMMOB, TOHUMaHUS IPUYUH
MaTOTEHHOCTH APOXKKEH U TpuOOB, OUCKA
MHUIIeHeN (PYHTUIIUIOB U pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX IpenaparoB. Bogopocuu —
NEePCIEeKTUBHBIA OOBEKT /JIsl IPOU3BOJICTBA OenKa
U yriieBooB. buoTtexHonornyeckue

METO/Ibl OUMCTKH TBEPBIX, )KUJIKUX OTXOO0B U
ra3o00pa3HbIX OTX0JI0B MPOU3BOJICTB. CTOUHBIE
BO/IbI. CXeMbl OYHCTKH. BUOGUIBTPHI, a9pOTEHKH,
METaHTE€HKHU, OKCUTEHKHU.

AKTUBHBIN W U BXOJSIINE B HETO
MHUKpPOOpraHu3msl. Micnosb3oBaHue BOJOPOCIIEH B
OYHCTKE CTOYHBIX BOJI.

Jlaboparopuas pabota «Ilomcuer
KJIETOK JIPOKKEH B Kamepe
['opsieBay. «O06Hapyx)eHHE
MPOAYKTOB CITUPTOBOTO
OpOXKEHHS: STHIIOBOTO CIIUPTA
YTIJIEKUCIIOTO Ta3ay.
«HaOmonenne pa3MHOXKEHUS
JPOACKEBBIX KIETOKY.
[TpakTrueckas padoTa
«[Tomy4uenue TBOpoTa U Kedupa
Ha OCHOBE MOJIOYHOKHUCIIBIX
OakTepuit». « OCHOBHBIC BHJIBI
KBaca M UX XapaKTEPUCTUKA»
«JIpOXOKH U MOJIOUHOKHUCITBIE
OakTepuH, IPUMEHSIEMbIE JUIS
IPOM3BOCTBA KBACAY.
«CpaBHUTEIbHBIA aHATIH3
Pa3BUTHS IPOXIKEH B a9pOOHBIX
u

aHa’pOOHBIX YCIOBUIX).
«MeTo/bl OLICHKH CBOWCTB
XJIeOONeKapHBIX JIPOATKEH.
OcobeHHOCTH TPUMEHEHUS
IIPECCOBAHHBIX,CYILIEHBIX U
MHCTAHTHBIX JPOKKEN.
HccnenoBatenbsckas pabota
«BnusiHEe (HU3HKO-XUMUYECKUX
(aKkTOpOB Ha Ka4ECTBO
OMOTEXHOJIOTMYECKOMN
MPOJYKIMH (KBac, KeQup, Coip,
xJ1eb u 1p.)». «BnusHue
(bU3NKO-XUMHUYECKUX (HAaKTOPOB
Ha poct Bogopocu (Chlorella
vulgaris)».

4. HacaeacTBeHHast
uHpopmanus (8 1)

HacmencTBeHHOCTh B U3MEHUNBOCTH — OCHOBHBIE
CBOICTBA KUBBIX OPraHU3MOB.I3MEHUHUBOCT.
Buaer n3MEHYHNBOCTE.

I'en —MarepuanbHbI HOCUTED
HACJIeICTBEHHOCTH 1 M3MEHUYHUBOCTH.
Hyxkneunosbie kucnorsl. Jlokanuzanus
TEHETUYECKOI0 MaTepuania B KieTke. /lenenue
KJIETOK.

[TpakTnueckas pabota
«MoauduranmoHHas
W3MEHUYUBOCTH (JIUCTHS,ATOJIKH C
oJHOTO JepeBa)y. «IeH —
HWHCTPYKIHUS TOCOOpPKE KIETKH
(Ha Gucepe WM KOHCTPYKTOPE)».
«Mytanus Ha OyTepOpoae
(;1r000# 0OBEKT U3 MPEABIAYIICH




Permukamus JIHK. OcHoBHAs morMa
MOJIEKYJIsIpHOM Oronoruu. TpaHCKpUTIIIHSL.
Tpancianus.

Myranuu.

paboThI, I7ie H3MEHEHNE
UHCTPYKIIMU TIPUBEIET K
M3MEHEHMIO BHEIIHETO BUIA
00BEKTA).

5. BupycoJiorus (6
1)

[TonoxeHue BUPYCOB B CCTEME OPraHMYECKOrO
mupa. CTpyKTypa HUXUMHUYECKUH COCTaB BUPYCOB.
Knaccudukanus Bupycon. Penpoaykius
BUPYCOB. Bupychl -B030y1uTeny nH(EKINOHHBIX
6one3neit. OukoBupycol. bakrepnodarn:
CTPOEHHE, CBOMCTBA, IPUMEHEHHUE.
Buonorudeckune MeTo 16 00pbOBI CBUPYCAMHU.

IIpocMOTp HOKYMEHTAJIBHOTO
¢uibMa 0 BUpycax.
ITpakTryeckas padora.

«Meton pa3BeeHUN.
«TutpoBanue 6akreprodarony.

6. I'ennast
HHIKEeHEePHUs 1
OHoTexHOoJOoruu(8 4)

OcCHOBBI TeHHOM MHX)eHepuu. BekTopa.
Crnemuduueckne GepMeHTH OaKTEpHUH.
buoTtexHonoruu npoaykiuu 0eiaKoB B
OakTepuaIbHBIX KyJIbTypax. JlocTukeHs: reHHOM
WH)XCHEPUU U OMOTEXHOIOTHH.

CRISPR/Cas — cucrtema alaiTHBHOTO
uMMyHHTeTa O6akTepuil u apxeir. 'MO. Metozsl
nonyuenus [ MO.

[IpakTuueckas pabota
«DHJIOHYKJI€a3bl PECTPUKIIUU
(paboTa ¢ HYKJICOTHAHBIMH
MOCJIeI0BATEIHHOCTIMUHA
Oymare)». «I eHHbIe HOKHHUIIBI -
CRISPR/Cas (MoxenupoBanue
Ha Oymare)».

Urpa-puckycens: «Bemrpait
rpanT Haco3znanue I'MOy.

7. BuorexHoJ0ruu B
JKHBOTHOBO/CTBE (8

)

JloMecTHKaIMs OCHOBHBIX JOMAIIHUX KUBOTHBIX;
COBPEMEHHBIC SKCIIEPUMEHTHI ITOJOMECTHKAIUH
JKUBOTHBIX (JIUCHUIIA, HOPKA U JIp. —
9KCIIEPUMEHTHI HAYYHOU HIKOJIbIaKaAeMHKa
bensena).

CoBpeMEeHHBIE METOBI B )KUBOTHOBOJICTBE:
TPaHCILIAHTAIMSIIMOPHOHOB, XUMEPHBIE
YKUBOTHBIC,KJIOHUPOBAHHUE.

OcHoBHbIE 00JI€3HU KUBOTHBIX U POITH
MaTOTEHHBIX MUKPOOPTAaHU3MOB U Mapa3uTOB B
pa3BUTUU 3a00JIEBAaHUN TOMAIIHUX)KUBOTHBIX U
OCHOBHBIX Mepax OOpBObI C HUMU; POJIh
MOJIC3HBIX MUKPOCUMOHNOHTOB B OpTaHH3ME
JKUBOTHBIX. [Tos10KuTEIEHOE U TOOOYHOE
(oTpunaTeIbHOE) BO3ACHCTBUY aHTHOMOTUKOB Ha
OpTaHW3M B XOJI€ JICUCHUS KUBOTHBIX; [IEIH U
3a/1a4¥l BeTepUHApUU. BHOTEeXHOIOTUSIKOPMOBBIX
MpernapaToB.

Jluckyccus

«Jlomectukanusi, Bce 11
pacTeHUs U KUBOTHBIE, KOTOPHIE
KHUBYT PAIOM C YETIOBEKOM UM
0JIOMaITHUBAIOTCS?

MOXHO 11 cUMTaThTapaKaHa
0JIOMaITHEHHBIM KUBOTHBIM?».
[IpakTnueckas pabota
«MeToIMKa KIIOHUPOBAHUS
(MogenupoBaHue Habymare).
«CocraBieHue palioHauTaHus
KUBOTHOTO, pacyeT pacxo/0B Ha
COJIEpKaHUE.
UccnenoBatenbckaspadbora
«O11eHKa KauecTBa MOJIOYHON
TIPOTYKITHH.

8. buorexHoJjoruu B
pacTeHneBoOCTBE
(10 v)

OcHoBHBIE MeTOABI cenekun. [ uopuanzamus.
®opmbl 0TO0pa. OCHOBHBIE HATIPABICHHUS
CEJIEKIINH: YIy4IlIEeHUEe YPOKaHOCTH,
YCTOMYMUBOCTU K OMOTHYECKUM U a0MOTHYECKUM
dakTopam. OCHOBHBIE MMOXO/IbI CETEKINH U
OMOTEXHOJIOTHH KYJIbTYPHBIX PaCTCHUH,
['uGpuauzanus, oTaneHHas THOPUAU3AIINS,
HCKYCCTBEHHBIH 0TOOp, reTepo3uc,
Tparcopmarlusi, MyTareHes, TeHeTUYeCKOe
penaktupoBanue). Mcropus cenexuuu B Poccun u
MUpE, UCTOPHS PA3BUTUS BAKHEHIIINX COPTOB

[TpakTryeckas pabora
«BsIpamuBaem ropox.Kak
MIPOBECTHU CKPEIIMBaHUE Y
ropoxay. «I'eHOMHbIE€ HOXKHUIIbI
(MonenupoBaHue paboTHI
cuctembl CRISP-Cas).
HccnenoBaTenbsckas pabota
«BeIpamuBanye pacTeHUN B
npooupke» (MOXKHO
BOCIIOJIb30BAaThCS PE3yIbTaTaMU
IIPEIBIAYIINX KCIIEPUMEHTOB 10




KYyJIbTYpPHBIX pacTeHuid. Kak yenoBek Moxer
Moaudunmposars pactenus’? ['eHHas MHXEHEPHs
pacteHuil: UTo Takoe reHETHYECKAsT HHKEHEPHUSI
pactenuil. Tpancrennslie pactenus. Meronasl
norydeHusi. OOpa3oBaHUE OIMyXOJieH y pacTCHUH.
ArpobaktepuanbHas Tpanchopmarus: Ti-
mnasmuel. ['enst T-JIHK. Monekyinsipao-
FeHeTHUYEeCKHe MEXaHU3Mbl TpaHC(hOpMalUu.
['enernyeckoe penakrupoBanue. CoBpeMEHHbIE
MOJIXO/Ibl U JOCTH>KEHUS TEHETUYECKOTO
PEIAKTUPOBAHUS PACTEHUM.

Ectb 111 5x13Hb B Ipobupke? bruorexHonorus
KYJIbTYPHBIX PACTEHUU.

COCTaBJICHUIO ITUTATEIbHBIX
pacTBOPOB JUIsl PACTEHUH).

Moayab «MoJieKyJIsipHbIe 0CHOBBI (pu3HoI0run 1 papmakoorum» 9 kiaace(68 yacos)

Tembl OcHoBHOE coaep:kaHue JesTeIbHOCTh IIKOJIBHHKOB
1. BBenenue. buoreHHsle 271€MEHTBI: OPraHOT€HBI: HccnenoBatensckaspadora
®duznosornveckas | O, C, N, H. AktuBHbie popmbl KHCIOpOIA, KX «KonnuecTBeHHasa oneHKa

xumus (20 4)

MOJIy4eHHUE, HeUTpaau3arusi.

Makpo3JieMEeHTBI: TPOLICHT COACPKAHUS B
OpraHu3Me, BbIMOJIHAEeMas (QYHKIUS, COJEpIKAHUE
B npoaykTax nutanus.Ca2+ - cBs3bIBaIOIINE
OenKu, TEMOHUPOBAHUE KaJIbIUs, PErYJISIUsI
YPOBHSI KaJIbIUs B OPraHU3Me: TOPMOHBI MOYEK.
Mg — cTpoenue xopoduiuia, ero aKTUBaIUs
COJIHEYHOM DHEpPrue.

MUKpPO3JIEMEHTHI: B KAKMX MOJIEKYJIax
COJIepIKaTCs, BBIMOMHsIEMast PYHKIIHS,
cojepxanue B npoaykrax nuranud.llocinencreus
nepe103upOBKU MUKpOdsieMeHTaMu. Fe —
yCBanMBaeMbI€ TUIIBI COETMHEHU jKele3a.
['emomnpoTenHsl, reMoIaHuH, UTOXpoMbl. Cu —
YCBOCHHE U TPaHCIIOPT Meau. benkwu,
coaepxarue meap. [laToornueckue CUHIPOMBI
Menke u BunibcoHa, cBSI3aHHBIC CMETA00IU3MOM
Menu. Tokcuunsble anemMeHThl [leproanueckoit
CHUCTEMBI IJIs1 Opranu3ma. Biausinue HegocTaTka
MaKpO U MUKPORJIEMEHTOB Ha KUBbIE OPraHU3MBI.
Kupsl. 3aboneBaHus 4eI0BEeKa,CBSI3aHHBIC C
HapyIICHUSMU )KUPOBOTO OOMEHa.
Jucmumuaemun. YriaeBoasl. 3a001eBaHuUs
YeJI0BEKa,CBSI3aHHbIE C HAPYIICHUSIMU
yraeBogHoro oOMena. CaxapHeiit quabder. benku.
Crtpoenue. 3a0oneBaHus YeIOBEKA, CBI3aHHBIC C
HapyHIeHUAMH OeKoBOro ooMeHa. DyHKIIMH
OenkoB. @epMeHTHI. MeXxaHu3M JIeiCTBUS.
KnacceihepmMeHTaTUBHBIX peaKIIni.
KodepmenTsl. ButaMuHbI :KHPOpaCcTBOPUMEIE,

coJiepKaHUsI MUKPOAJIEMEHTOB
WJIM BUTAMUHOB B IHILEBBIX
MPOJIYKTaX».

[IpakTuueckoe 3aHsaTHE
«KayecTBeHHbIEpEAKIIUU HA
OpPraHUYECKUE MOJIEKYJIbI»,
«IeHaTyparws OSIKOBY
[IpaxTHueckoe 3aHsaTHE
«M3yueHne aKTUBHOCTH
amMuiasbl». «/{uanus (kierouka
Tpayoe)».




BoZlopacTBOpUMBIE. [IpeBpalieHre BUTAMUHOB B
aKTUBHBIE POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE THITBI META00IHMYECKUXPEAKITHIA.
buosneprernueckue npoueccel. ['mukonus. Lukn
Kpe6ca. Llens neperoca snekrpoHoB. OKucieHue
JKUPHBIX KUCIOT. KaraGoamu3mM aMUHOKHUCIIOT.
['mokoneorenes. CuHres yrieBo10B, OEIKOB,
KUpoB. MetabonuTuyeckue 3a001eBaHMsl.
IIpakTHueckoe 3aHATHE: «pelIeHue 3a/1a4 Ha
sHepreTrueckuil oomen» Kierka. [Tonsitue
MeMOpaHbl. DyHKIIMN MeMOpaH. Buibr
TpaHCIOPTa B KIETKY. MeMOpaHHbIE OpraHOU/IbI.
3a0osieBaHus CBA3aHHbBIC C HAPYILICHUEM PAOOTHI
MeMOpaHHBIXOpTraHeIul, 00JIe3HN HAKOIIICHUSI.
TuIbl KOHTAKTOB MEXAY KJIETKaMU.3HAYECHHE
MEXKJIETOUHOM KOMMYHHKAIUU JUIsI 3J0POBbS
opranusma. Snpo. YpoBHH yIIakOBKH XpOMAaTHHA.
XpomocoMHbIe Tepputopun. HememOpaHHbIC
OpraHOMUBI.

2. MoJjiekyJasipHas
ouosrorus (20 4)

OcHOBHBIE ~ BE€XM  Pa3BUTHUS  MOJIEKYJIAPHOU
ouonorun. HykiemHOBbIE KUCTOTHI.

OCHOBHbIE IPUHIUIIBI CTPOCHUS. MaTpuuHbIe
CUHTE3bl. Perimkanust — 0CHOBa KJIETOYHOTO
nenenus. ] Ipunnune! pernkannu. Myrtanuu. Yro
BbI3BIBACT U3MeHEeHUs B ctpoennu JJHK.
[Tpunnune! penapanuu. TpaHCKpUIIIAS.
I'enernueckuii koa. Tpancnsauus.Opranuzanus
reHoma BupycoB [IpoTuBOBUpYCHBIE CpPENCTBA,
MEXaHU3MBbI UX AercTBUs. Opranusanus reHoMa
OakTepuil AHTHOAKTepUATbHBIE TPENapaThl.
Opranuzanus resoMa 3ykapuor I'eHomHoe

pPECaAaKTUPOBAHUC.

[IpakTnueckas padbota
«Brigenenue JJHK n36anana.
«Mogaenb JJHK-opuramm.
«OmnpeneneHue kayecTna
npenaparo JJHK ¢ nomoiipsto
criekTpohoToMeTpum»(IIpu
HaJU4YUH 000PYAOBAHMUS).
«PermnkaTuBHasMaIHa (Urpa-
nemoHcTpanusi)». «I[11P
(Mozens aMIuIHUKAIUSI HA
Oymare)». «Cuiia mpoMOTOPa».
«Pemenue 3a1a4 Ha
TeHETUYECKUI KOI». «DOJIIMHT
oenkoBy. «PaboTa B
COBPEMEHHBIX TEHETHYECKUX
6a3ax nanHbIx. [IpoBenenue In
silico ananuza
IIOCJIEIOBATEIIbHOCTEN TEHOBY.
HccnenoBatenbckas pabota
«Pacnpoctpanenue
AHTHOUOTHKOPE3UCTEHTHBIX
OaKkTepHii».

3. ®apmaxosorus
(28 v)

ITonsiTue o nekapctBax. [IpuHIMIBI TOoAX0AA K
MOMCKY HOBBIX JIEKAPCTBEHHBIX CPECTB.
Cxpununr u ero Meroasl. [lytu BBenenus JIC.
®apMaKOKHHETHKA JIEKaPCTBEHHBIX BEILECTB.
BcacreiBanue (abcop6uust) nekapcts. OCHOBHBIE
MEXAaHMU3MBbI BcacblBaHMsl. TpaHCIIopT
JIeKapCTBEHHBIX BellecTB. ['eHbl u Oenku nepBoi
¢a3elr buoTpancopmanuu. [lytu BeiBegeHus

UccnenoBatenbckas pabora
«IKCIIepUMEHTa 0
OTIpeIeTIEHUIO0 TOKCUYHOCTH
BEIIECTB HAa apTEMUIUIX).
«IToBeneHuecKkme TeCThl Ha
pbIOkax Danio rario. CetJio-
TEeMHasi KaMepay.
«IIoBegeHueckue TeCTH HA




JIEKapCTB U3 OpraHu3Ma. DKCKpeLUus U
anuMUHALKSA. ['eHbl 1 OeTTKu BTOPOi (a3sl
ounorpancdopmarnmn. PapMakoIMHAMUKA.
I'maBHOE 1 MOOOUYHOE, pE30POTUBHOE U MECTHOE,
npsiMoe, HETIPSIMOE U peIIeKTOpHOE JIEHCTBUE.
Buael B3aumoaeiictus gekapctB. CHHEPTU3M U
AQHTaroHU3M P COBMECTHOM JIEUCTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX Pa3HOBUIHOCTH
TpancmemOpanubiii curHanuHr. Trumnsl
KJIETOYHBIX perentopoB. MemMOpaHHbIE: HOHHBIE
KaHaJIbl, KATAIMTHYECKUE U COTpsuKeHHbIE ¢ G-
OenkaMM; BHYTPUKIJIETOUHBIE:
LUTOIUIA3MAaTUYECKUE U sAJIepHble. MeXaHNU3MBbI
JIUTaH/1-peluenTOPHOrOB3auMOACHCTBUSA.
CeneKTUBHOCTD (M30MpaTeIbHOCTD) ACHCTBUSA,
CBSI3b «XUMHUECKasi CTPYKTYypa —
(apmakosoruyeckasi akTUBHOCTb BEILLIECTBY
PapmMaKoIOrH4ecKON MOYISUN
CHUHAIITUYECKON XOJIMHEPTHYECKOUTIEpEIayu.
MonekyIapHbIid MEXaHU3M JAEHCTBUS U
dapmakonoruyeckue cporictsa M-
XOJIMHOOJIOKATOPOB, TAHIIIMOOIOKATOPOB U
Kypapenoo0HbIX cpenctB. dapmakonoruyeckas
PEryIsUUsAaKTUBHOCTH aJIpEHEPrUUECKOro
cuHarmca. AJpeHOMUMETHUKH, a[peHOOIOKATOPHI,
CUMIATOJIUTHUKH.

MonekynsipHas papMaKoJIoTus
AHTHAJJIEPrUYECKUX CPeACTB. [ MCTaMMHOBBIE
peLenTophl: TUIIBL,MOJIEKYIISIpHAs OpraHU3alusl.
CrabunuzaTopbl MEMOpaH TYYHBIX KJIETOK:
MOJIEKYJIAPHBIN MEXaHU3M/IEUCTBUS,
0COOEHHOCTH KJIMHUYECKOTO MPUMEHEHHS, TOUKU
MPUIIOKEHUS AEMCTBUSI HHTUOUTOPOB JIMITHTHBIX
MEANATOPOB.

MexaHu3Mm IeCTBHS U TPUMEHEHUE MTPENApPaTOB,
CTUMYJIMPYIOIIMX MPOLECCHl UMMYHHTETA.
dapMakoI0ruueckasi XapakTeprucTuKa
MHTEPJICHKNHOB: IIOJyYEHUE, MEXaHU3M
neictBus,npuMeHeHne. OCHOBBI
naTo(U3nOIOTHH O0CTPO(Ha30BOTOOTBETA,
MeAMALNsl BOCIIATICHHUS.

MonexkynspHbIii MEXaHU3M
MIPOTUBOBOCTIAJIUTENILHOTO IEUCTBUSA
[IIIOKOKOPTUKOCTEPOUI0B, HECTEPOUTHBIX
MPOTUBOBOCTIATIUTENBHBIX cpeacTB.IlonsTHE 0
HapKo3€ U HapKO3HBIX Ipenaparax. KineTouHsii u
HEpBHBIN Hapko3. Papmakosorndyeckas
XapaKTEPUCTUKA OTACIIbHBIX TPYNITHAPKO3ZHBIX
cpencts. [locnenoBaTelbHOCT NENUCTBUS HA

pbIOokax Danio rario. OTKpbITOE
OJIE.

[Tpaktuyeckas padora «Kapra
AKCHpEccHH A0(aMHUHOBBIX U
CEpOTOHMHOBBIX PELIENITOPOB B
MoO3re Mbllen». «BiusHue
aJZipeHaJIMHa Ha CepJIeUHbIe
COKpalleHHs! (IpOrpaMMHOe
obecrieueHue)».
«['ucronoruueckue npenaparsl
MMMYHHOH CUCTEMBI.
«['ucronornueckue npenaparsbl
HEPBHOM CUCTEMBI.




LEHTPAIbHYIO cucTeMy. OU3NOIOTHUECKUN COH;
¢a3el cHa. Buael Hapymenuii cHa [lonsitue o
MEAMKAMEHTO3HOM CHE U CHOTBOPHBIX
npenaparax (TUIHOTHKaX ). MoseKkyaspHble
acnekTeiHoMuenuuyu. OnmaTHble PeLeNnTopbl, HX
TUIBI. DHKeQaTUHBI U SHAOP(UHBI - SHIOT€HHBIE
JIMTaH/bl OIIMATHBIXPELIEIITOPOB.
AHTUIICUXOTHUYECKOE NCUCTBUE, BIMSIHUE HA
(GYHKLINIO SKCTpATUPaMHUIHON CUCTEMBI,
HYMOIMOHANBHYIO c(hepy, pPBOTHBIHIIEHTD,
apTepHUAIIbHOE JAABJIICHUE, LICHTP
TEPMOpEryJIaLnU. MoeKyaspHble MEXaHU3MbI
JEUCTBUS HEUPOJIENITUKOB, BIMSIHHAE Ha
J0(haMUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U
TMCTAMHUHOBBIE PELIENITOPHI, UXJCHCTBUE HA
KJIETOYHbIe MEMOpaHbI, Ha JIEIOHUPOBAHHE
TKAHEBBIX MOHOAMUHOB.
[loTenuuan-3aBucuMble HATPUEBBIE KAHAJIBI KaK
MUIIEHU JEHCTBUS MECTHBIX aHECTETUKOB.
CrocoOBIMHTHOMPOBAHUS TTOTEHITHAIT-
3aBHCHMBIX HaTPUEBBIX KaHAJIOB MECTHBIMU
AHECTETUKAMM.

Monayib «MoJieKyJIsipHbIe 0CHOBBI cejiekium» 9 kiacc (68 yacos)

Tembl

OcHoBHOE CoacpiKaHue

I_IeﬂTeJ'leOCTI) INKOJIBHUKOB

1. Mouekyasipuas
ouosorus (20 4)

OCHOBHBIE  BE€XH  Pa3BUTUS  MOJEKYJISPHOU
ouonornn. HyknemHoBeie KHUCIOTB. OCHOBHBIE
MPUHIHUIIBI
Pemmukanus —
ITprHIMIIBL

BbI3bIBACT

cTpoeHus. MaTpuyHble CHUHTE3BI.
OCHOBAa KJIETOYHOI'O JIECJICHUS.
Myramuu.  Yro
ctpoeann  JIHK.

Tpanckpunuus.

PEIIKALAH.
U3MEHEHUs B
[IprHIHATBL penapanuu.

KOJI.

IIpoTuBOBUpPYCHBIE

I'eneTnuecknii Opranuzanus TreHoMma
BHPYCOB CpEACTBa,
MeXaHU3MbI UX neicTBus. OpraHu3anus reHoMa
O6aktepuii  AHTHOaKTepUanbHbIE

Opl" aHu3a1us réHoMa 3YKapuoT

Ipernaparsl.
I'enomHoe
pENAaKTUPOBAHUE.

[IpakTnueckas pabota
«Bwinenenue JIHK nzbananay.
«Mogens JJHK-opurammy.
«OrnpeneneHne KauecTna
npenapartos /JJHK ¢ nomomisro
ceKTpodoTOMETPUNN(TTPH
HaJU4YUH 000pPYIOBAHMUS).
«PennukaruBHasg MamuHa (Urpa-
neMoHcTparus)y. «[1LP
(Mozenb aMmIM@UKaus Ha
Oymare)». «Cuia npoMoTopa.
«Pewmenue 3a1au Ha
TEHETUYECKUH KOJ.
Tpaucaauusy». «PonguHr
6enkoB».«PaboTa B OBpeMEHHBIX
reHeTUYeCcKuX 0azax JaHHBIX.
[Tposenenue In silico ananusa
MIOCJIEZI0BATEIBLHOCTEN TEHOBY.
HccnenoBatensckaspadbora
«Pacnipoctpanenue
aHTUOMOTUKOPE3UCTEHTHBIX
OaKkTepHii».

2. MoJiekyJsipHbI€

IIpenmer renernku. KpaTtkast uctopust pa3zButus

Poneas urpa «Annenm».




OCHOBBI F€HETHKHU
(20 u)

MPEACTABICHUS O HacaeACTBeHHOCTH. OT reHa K
MPU3HAKY: KaK pacKpacuTh Kota. YTo Takoe
npusHak? IIyTe OoT reHa no npusHaka. Myranuu.
Annenu. ['eTepo3uroTsl 1 TOMO3UTOTHI.
JIoMUHAHTHBIE U pELECCUBHBIE alIenu. [ eHbl
CTPOAT OpraHu3M. BKiItoueHHEe U BBIKIIFOUEHHE
6ombiioro Habopa reHoB. Kak kiieTku OHUMAIOT,
KaKue reHbl JOJDKHBI padoTaTh. JuckpeTHoe
HacJIeJ0OBaHHE MTPU3HAKOB. 3aKOHbl MeHnaens:
OJIVH T'€H - OJUH Npu3HaK. Cxema CKpeluBaHusl.
3aKkoH enuHO00pa3us THOPHIOB MIEPBOTO
MIOKOJIEHUS. 3aKOH pacIIEIJICHUs pU3HaKa BO
BTOPOM ITOKOJIEHUU. 3aKOHbI MeHnpens:
HECKOJIBKO F€HOB - HECKOJIBKO ITPU3HAKOB.
JuruGpunnoe ckpemubanue. HezaBucumoe
pacxoxaeHue xpoMocoM. ClerieHHoe
HacjenoBanue. B3anmoaencTeyue reHos.
AnnenbHOE U HeamuenbHoe. OnpeneneHue noJa.
[Tonoeie xpomocombl. Camiibl U camku. BriusiHue
(hakTOpOB OKpYKaroIel cpeibl. XpOMOCOMHOE
onpeneneHue noiua. [losoBeie XpoMOCOMBI.
[Tpo6iema AOMOIHUTEIBHONH X-XPOMOCOMBI Y
JKEHUIUH. Tpex1BETHbIE KOLLKH.

HccenenoBarenbCKuil MPOEKT
MyTtareHHbie GaKTOpHI.
Ponesas urpa «Cynp0a KIeTKI.
I'ensl nepexiroyareny.
[IpakTuueckoe 3aanue
«AJITOPUTMBI JJIs KIIETOKY.
«Ennnoobpasue

IIEPBOTO TTOKOJICHUSI.
«PacuerieHiue B0 BTOpOM
MTOKOJICHU.
Uccnenosarenbckuil

npoekT «3akoHsl ['. Menpens B
JKCIIEPUMEHTEM.

[IpakTuueckas pabora:
«Pemetka Ilenneray.
«HacnenoBanue, CUEIIIIEHHOE C
nojaomy. «B3zanmonencTeus
reHOB (MOJIEJINPOBAHUE CUHTE3A
Y TpaHCIOpTa MUTMEHTA B
KIIETKY)».

3. MoJiekyJisipHble
OCHOBBI CeJIeKIHH
(28 v)

['eHbI B ONyIsUsX: BEJIMKOE PABHOBECHE.
[Tonymsanus. YacToThIBCTpE4aeMOCTH NIPU3HAKA U
annens. YpaBHenue Xapau- BaiinOepra.
[Tonymauuy MEHSIOTCS: YACIEHHOCTh, MUTPALIHAS
U BeIOOp cymnpyra. @akTopsl, KOTOPbIE BHIBOJSAT
HOMYJISIUIO U3 paBHOBecus: Xapau-BaitnOepra.
YucnenHocts nomynsauuu. Ponesas urpa
«OddexT ocHoBaTens». peidrenos. Myranun.
Hecnyuaninoeckpemusanue. M3omsamuus.
[Tormynsuy MEHSIOTCS: €CTECTBEHHBINH 0TOOD.
MexaHu3MACHCTBUS €CTECTBEHHOTO 0TOOpA.
JBuxymuit otoop. MonudukannonHas
M3MEHYUBOCTh. CTaTuCTHYECKHE OCOOEHHOCTH
MOIM(PUKAITIOHHONM3MEHYUBOCTH.
HacnenoBanue K0nM4eCTBEHHBIX ITPU3HAKOB.
KonnuectBennsle npusHaku. Cpenosas
U3MEHYMBOCTh Npu3Haka. Koadduument
HaclielyeMOCTH Mpu3Haka. OTBeTHa 0TOOP.
ITonck reHoB KOJIM4YECTBEHHBIX TPU3HAKOB.
OnHOHYKIJIEOTHUIHBIE BapuaHThl reHOB. JIHK-unr.
ITonHOreHOMHBIMaHAIN3 acconranuii. «OMBI»
Haj reHoMoM. [loctrenomuas spa. OGpaTHas
reHeTuka. « OMUKCHBIE» UCCIIEOBAHHUS.
[Tpoteom, metabonoM. JlomecTUKaIUs U LIEHTPHI
TeHEeTUYeCKOro pazHoobpasus. [loucku pactenuit
C «XOpOILIMMU» MPU3HAKAMH IS YEJIOBEKA.

[IpakTrueckoe 3aganue
«YacToTs! anjenneil, F’eHOTUIIOB 1
(EHOTUTIOBY. «ATPOHOMBIY.
«['omosornueckue psibl
HACJIEJCTBEHHOMN
W3MEHUYUBOCTH .
HccnenoBarenbCKui MpoeEKT
«AHanu3 reHeTHYECKOMN
CTPYKTYpPBI OMYJIALMH(HA
OCHOBE 3aKOHa Xapau-
Baiinbepra)». Ponesas urpa
«2b(PexTOyTHIIOYHOTO
ropiasimka». Ponesas urpa
«EcTecTBeHHBIIOTOODY.
«MonaudukanmonHas
M3MEHYMBOCTH PACTEHH B
npejiesiaxBallero Mecra
JKUTEJIHCTBAY.




LenTpsl renernueckoro paznoodpaszusi. Hukomait
WBanosnuBasuios. Cenexuus.
KomOunaronHast 1 TuOpuaHasCceneKus.
I'ereposuc. CoxpaHUTh U U3YyYUTh T'€HBI, YTOOBI
MeHATh Oyayiee. Kak npaBuiIbHO XpaHUTh TEHBI.
Kouekuy reHeTH4ecKux pecypcoB pacTeHH.
[TpakTUKyM H/WIM UCCIIEOBATENIBCKUN TIPOEKT:
Mertoabl KyJIbTUBHPOBaHUS iN Vitroms
COXpaHEHUsI TEHETUUECKUX PECYPCOB PACTEHUH U
JUIsl YCKOPEHHOM cenekuuu I'eneTnueckue
LIEHTPBI B HAILIEH cTpaHe. [ e 3aHnmarorcs
T€HETUKOW U TEHOMUKOM I HYXJ| CETBCKOT0O
XO0341CTBa.

5. KanennapHo-temaTuuyeckoe mianuposanue Moay.s «Kak »kMBOTHbIE U PACTEHHS
NMPUCIOCADIMBAIOTCS» (IBOJIIOIMOHHAS IK0JI0TUsA) 5-6 kiaaccol (34 yaca)

Ne Ne B Tema ypoka Hara IIpumeyanue
NpoBeIeHus!
n/n | pasaeJe p
Paspnen 1. MblI ucciienyem :xkuBbie 00beKThI
1 1 CBolicTBa U CTPOEHUE KUBBIX OPraHU3MOB (CTPOEHUE
KJICTKH).
2 2 Bun, 0coOb — OpraHu3M Kak eMHas CUCTeMa. A anTaiim
(mpurcTIocOOICHMS ).
3 3 [Tonsarue romeocrasa xuBoro opranuzma. CriocoOsbl ero
TOJIeP KaHusI.
4 4 [Tonarne BapuatuBHOCTH NpU3HAaKa. lccnenosarensckue
pabotsl «Bce nmu (cunuipl, 6K, Oepe3sl U T.J1.)
onnHakoBbie? DOTOKBECTY.
5) ) OrpanudeHust MOp(OIOrHUECKUX U PU3NOTOTUIECKUX
anganrtanui. [louemy opraHu3Mbl HE CTAHOBSITCA
OECKOHEYHO OOJIBIITUMH, MAJICHLKUMH, BCESJTHBIM.
6 6 [TpakTuyeckas pabora «CocTaBisieM KHUTY PEKOPJIOB
pacTeHH U )KUBOTHBIX HAIIIETO Kpas».
Pa3neu 2. Bausinue okpykaromeil cpeabl Ha }KMBbIe OPraHU3Mbl
7 1 dakTopbl OKpyXKaroleil cpenpl (abnoTuyeckue,
OMOTHYECKHUE, AaHTPOIIOTEHHBIE).
8 2 [Tpumeps! abnoTnyeckux (PakTOpoB, OKA3BIBAIOLIUX
OCHOBHOE BJIMSIHUE Ha )KU3HEESITEIbHOCTD KHUBBIX
OpPraHU3MOB: TEMIEpaTypa, CBET, BIaKHOCTb.
9 3 [Tpaktdeckoe 3anstue «L{BeT u Ter0» (KyOUKH JIbIa
B3BECUTb, MTOJIOKUTH B Yalku [leTpu Ha pa3HOLBETHYIO
Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee




pacrasin).

10

[IpakTuueckoe 3ansaTe «YTO pacTBOPSETCS B BOJEC)
(axcniepuMeHT <« OKuIKui 10M»).

11

[TpakTueckoe 3austue «/Iuddys3us BemecTs B Boje
(pacTBOpBI)», «/IBIKEHHE PAaCTBOPOB IO LIBETKY».

12

[TpakTuueckoe 3ansaTue «Jleq rmaBaer B Boae (alicoepru,
3aMep3aHue BOJIOEMOB)».

13

[IpakTrueckoe 3ansaTue «Jlex npu 3aMmep3aHuu
pacmmpsiercs» (pa3pyiieHne kamHs (I04Bo0Opa3oBaHuE),
3aMep3aHue KJIEeTOK).

14

OcCHOBHBIE 32aKOHOMEPHOCTH MPUCTIOCOOJICHUS KUBBIX
OpraHu3MoB K abnotndeckuM akropam. [Ipucnocobnenns
K OCHOBHBIM a0HMOTHYECKUM (pakTopam: TeMmeparypa,
BJI&YKHOCTH H CBET.

15

[Tpaktuyeckoe 3anstue «lllyba» (KyOuku bja 3aBepHYTh B
pa3Hbli MaTepua, B3BECUTD).

16

10

[IpakTuueckoe 3anarue «IIMrMeHTHD (MOXKHO pa3AeIUTh HA
BaTMaHE KpPacUTeNlu U3 (JIoOMacTepOB».

17

11

IIpakTrueckoe 3ansTre «Kak )KUBOTHBIE TIABAIOT B BOJIE)
(OKcnepUMEHT C MUMIETKOM).

18

12

UccnenoBatensckue padoTsl «BiusiHue cBera (Teria,
BJIAXXHOCTH, COCTaBa HOLIBI)I) Ha paCTCHUA B €CTCCTBCHHBIX
WM UCKYCCTBEHHBIX YCIOBUAX» (Ha IOCTYITHOM
MaTepuaie).

Pa3n

e 3. B3aumoneiicTBUSA :KMBBIX OPraHN3MOB

19

1

dakTopbl. 3aKOHOMEPHOCTHU PA3BUTHS MEKBUOBBIX
B3auMOOTHOIIEHUH. KoaBoumo1us (XUIHUK-KEPTBA;
Napa3uT-X035UH).

20

DBoroIUs cTpaTeruii Jo0piBanus nui. ColnuanbHOCTb.
Bunei-Bcenenusl. [lepeueHb pacTeHui- BpeIUTEIICH.

21

HccnenoBatenbckas padota «Habmonenus 3a
B3aMMOOTHOIICHUSMH KUBOTHBIX MPH JOOBIBAHUH MUIIN
(KOpMYILIKH JUISl ITULL, 711 TOPOACKUX WUITH CETTBCKUX
KUBOTHBIX ). BeO-kamepbi».

22

HccnenoBaTennckas pa60Ta ((PaCHPOCTpaHeHI/Ie BHU 0B~
CUHAHTPOIIOB B HaIleil MECTHOCTH.

Pa3n

e 4. YesioBeK B KU3HHM PACTEHUH M )KUBOTHBIX?

23

1

AmnTponorennsie ¢paktopsl. [IpaBna 1, 4To NEpBOOBITHBIE
JIFOJM JKUJIM B TapDMOHUU € NTpupoAoi. OnoMaliHuBaHue U
NpUPYYEHHUE )KUBOTHBIX M PACTEHUI.

24

3aueM cracaTh BBIMUPAIOIIHEC BUABI, KaK 3TO ACIIATh.




KynbrypHble pacTenus u ux aukue npeaku. Ilouemy BaxHO
UX COXPaHATh.

25

Pa3nooOpa3ue KylnbTypHBIX PACTEHUN U UX 3HAYCHHUE B
JKA3HU YenoBeKa. KpacHas kHUra Balen TeppuTOpHUU.
Oco0060 oxpaHseMble TEPPUTOPHUH, 3aMI0OBETHUKHN Poccun u
MUpa.

26

[IpakTuueckas padora «Pa3HooOpas3ue KyabTypHBIX
pPacTEHUM B BAllIEM PETHOHE).

27

HccnenoBarensckas pabota «BiusiHue aHTPOOTe€HHBIX
(akTOpOB Ha pa3BUTHE PACTEHHI B TOPOIe/HACETICHHOM
MTYHKTEY.

28

Dkckypceusi/mpaktudeckas padota «OOIIT B Bamem
pPEruoHe — YHUKAIbHBIC 00BEKTHI IIPUPOIBDY».

Paszneu 5. Dxojiornueckne HUIINA

29 1 buocdepa — ogHa U3 BakHeHIINX 000104€K 3eMITH.
30 2 UTo Takoe «IKOJOTUYCCKUE HUIIN» U KaK OHU
dopmupyrorcs?
31 3 dopmupoBaHue 3HAHUH 110 OMOPa3HOOOPA3UIO KU3HEHHBIX
dbopMm, MOBEIEHYECKUX TTPUCTIOCOOICHU,
Mo Ti(pUKAIIMOHHAS U3MEHYMBOCTH (Ha 0230BOM YPOBHE).
32 4 PactutenbHbie cooOMmecTBa U UX TUIBL. Pa3BUTHE U CMEHBI
pacTUTEIBHBIX COOOIIECTB.
33 5 HccnenoBaTenbekue padoThl « IKOJIOTHUSCKHE HUTITH
BOKpPYT Te0s — onucanue (pakTopoB OKpYXKaroLle cpeabi».
34 6 HccnenoBarensckue paboThl «DeHOIOTHYECKUE
HaAOIIOICHUS.
KanennapHo-temaTnueckoe njianuposanue Moayas
«OcHOBBI pacTeHneBOACTBAa» 7-8 KkJaccehl (68 yacoB)
Ne Ne B Tema ypoxka Hara IIpumeyanue
NPOBeIeHUsI
n/m | pasgeJie P
Pa3nen 1. BBenenune B pacTeHHEBOACTBO
1 1 UYro Takoe pacTeHUEBOACTBO: OCHOBHBIE (PAKTOPHI
BBIpalUBaHus pacTeHuil. lcropus pa3Butus
arpoxuMu4eckux 3Hanuit (padorst M.B. Jlomonocosa, 1O.
Jlubuxa, bByccenro, B.B. [loky4aeBa, K.A. Tumupsizena, [1.A.
Kocteruena, J{.H. [IpsuuniaukoBa u ap.).
2 2 IIpakTuyeckas padora «bouka JInOuxay.

Pa3znen 2. ArporexHM4YeCKH IKCIIEPUMEHT




IIpaBuia NOCTaHOBKHU arposKcrepuMeHToB. IloctanoBka
JKCIIEPUMEHTOB C PACTCHUSMH.

Bb100p TeMBbI, cocTaBieHNEe TUIIOTE3bI, SN U 3a1a4
JKCIIEPUMEHTA 110 BBIPAIIUBAHUIO PACTECHUN B
KOHTPOJIMPYEMOU cpefie.

KOHTpOJ'II/I, IIOBTOPHOCTH, IIPOBCACHUEC SKCIICPUMCHTA.
HHaHI/IpOBaHI/Ie OKCIICPUMCHTA.

OHGHKa PE3YIbTATOB SKCIICPUMEHTA.

UccnenoBatenbckas padota «PakTopbl, BIUMIONINE HA
IpopacTaHue ceMsiH (POCT MPOPOCTKOB).

OcBoeHME TEXHOJIOTMU KPYTJIOTrOIUYHOIO BBIPALUBAHUS
CaJlaTOB U MUKPO3EJICHU B KOHTPOIUPYEMBIX HCKYCCTBEHHBIX
ycaoBusax. COOp YCTaHOBKH JJIs BBIPALIUBAHUS PACTCHUN B
KOHTPOJIUPYEMBIX YCIOBHUSAX.

Pa3n

e 3. Posib XUMHYECKHUX 3JIEMEHTOB B IMTAHUU PACTeHUI

1

Bona. PactBop. BeiTsikka. AHHOHBI, KATHOHBI,
3JIEKTPONPOBOAHOCTh U pH pacTBOpa.

10

Posb xuMHYECKHX 37IEMEHTOB B IUTAHUU PACTEHUM.
[TonydyeHue nuTaTENBbHBIX BEUIECTB PACTCHUSMH.

11

[IpakTuueckas padora «CxeMbl MUTATEIbHBIX PACTBOPOB.
Pacuer 103 ynoOpeHuii /uis MUTAaTENbHBIX PACTBOPOBY.

12

VY no6peHus: opraHndeckue, MUHEpaJbHbIE,
MUKpoOuonornyeckue. TUIbI MUTaHUs PaCTEHUH.
Boznyminoe u MuHepanbHOE (KOPHEBOE) MUTAHUE PACTEHUH.

13

TpaHCIIOPT NUTATENBHBIX BEIIECTB PACTEHUI: BOCXOIALIUN U
HUCXOOAIINNA TOK.

14

Baxmuelimue kanuiinele, pochopHblie U a30THBIE YA00peHHUs,
ux cBoiictsa. [IpocThie U ci10XHbIE y10OpEHNUS.
[TpakTryeckas pabdota «I[IpaBuna cMemumBanus ya00peHuii»

15

ITpakTryeckas paborta «[lutanue pacTeHUNA: TEXHOIOTHS
MIPUTOTOBIICHUSI MUTATEIbHBIX PACTBOPOB ISl Pa3HbIX
KYJIBTYp».

16

PocT u pa3Butue pacTeHUil: 3Tanbl OHTOreHe3a, PaKTOPHI,
BIUSIIOIIUE HA POCT PACTEHUI: CBET, I'YCTOTA MOCAJIOK,
nuTaHue, cyocTpar.

17

IIpakTyeckas pabora

«MOHHATOPUHT MMUHEPAJIBHOTO IUTAHUS PACTECHUI.

18

10

Oco0eHHOCTH MMUTAHUSI PACTEHUN a30TOM. A30T U €T0
3Ha4YEHHE B )KU3HU pacTeHuil. Dopmel a30Ta U UX
MIpEeBpaLICHHE B ITOYBE.




19

11

Hcrounuku docdopa 11t pacTeHus. 3HaueHue
dbocdopcoaepkammx CoequHEHNH B KiieTke. Poib
MaKpOIPTHUECKUX COeTUHEHMI (ochopa B IHEPreTUIECKOM
oOMeHe.

20

12

Bnusiaue xanus Ha u3HUecKre CBOMCTBA MPOTOIIIA3MBbI, HA
(hepMEeHTHI YTIIeBOAOPOIHOTO OOMEHA, CHHTE3 OEITKOB U JIp.
Pounp kanus B noajepkaHuM MOHHOTO OanaHca B TKaHSX, B
mpolLeccax caMoperyJsiuu.

21

13

PerynstopHas u cTpykTypooOpa3zoBaTesibHas POJIb KaJbLUs.
VYdacTre B 00pa30BaHUM KJICTOYHON CTEHKH, MOAJCPKaHUU
CTPYKTYpbl MEMOPAH U PETyJIsIus UX MPOHULIAEMOCTH.

22

14

3HayeHne MarHus B MeTabonm3Me pacTeHuid. Maruuii B
cocraBe XJIOpopuiLia, CX0JICTBO XJIopoduiuia u reMorioornHa
KaK CBUJICTEIHCTBO CIMHCTBA OPTaHUYECKOTO MHUPA.

23

15

Cepa 1 ero OCHOBHbIE COEIMHEHHUS, UX POJIb B CTPYKTYPHOU
OpraHM3alMK KJIETKH, YYaCTHE B OKUCIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIX.

24

16

MukpoanemenTsl. [IpeacraBinenus o pojii MEKPOIJIEMEHTOB
B METa00JIM3ME PACTCHHIA.

25

17

OCoOEHHOCTH TIOCTYIUICHUSI MUKPODJIEMEHTOB B PACTEHHUSL.
CuHeprusm U aHTaroHU3M JIEMEHTOB MUTAHUS PACTEHUH.

26

18

Pacturensnas AUArHoCTUKA U METOAbI I/IZ[GHTI/I(l)I/IKaHI/II/I
HeZ0cTaTKa/n30bITKa 371eMeHTOB nuTanus. [Ipaktudeckas
pabota «PactuTenpHas JUArHOCTHUKAY.

27

19

HccnenoBatenbckas padota «O1eHKa COCTOSHUS KOMHATHBIX
pacTeHui, paCTEHUI Ha MKOJbHON TEPPUTOPHUH, YCTAHOBKA
MIPUYMH NaTOJIOTHYECKUX COCTOSIHUM (ITPU HATUYUUK ).

28

20

HccnenoBatensckas pabota «OLeHka BIIUSTHUS
pPa3IMYHBIX  3JEMEHTOB  HA COCTOSHHME PACTEHUU
(cocTaBieHHE Pa3IMYHBIX TOJKOPMOK)»

Pa3n

e 4. Peryasitopsl pocTa pacTeHuii. 3amTa pacTeHuil

29

1

ITonsTue o perynsaropax pocra pacteHUil. CTUMYISITOPBI
pocta — ¢puroropMmonsl. UHruOUTOPHI pocTa pacTeHuil:
MIPUPOJHBIE, CHHTETUYECKHE.

30

HpaKTI/I‘-ICCKaH pa60Ta «(I)I/ITOMOHI/ITOpI/IHI‘ " OIICHKAa
COCTOAHHA paCTeHHﬁ. COBpeMCHHBIe CITIOCOOBI
MOHHUTOPHHTA».

31

HccnegoBaTenbckas pa60Ta «Bnusaue reTepoaykKkCruHa Ha
IpopacTaHue (pOCT Ha pa3HbIX CTAAHAX, B PA3HBIX yC.IIOBI/ISIX)
Pa3JINIHBIX paCTCHHf/'I>>.

32

3amura pacTeHUi 0T BpeIUTeNeil: OCHOBBI OMOMETOA.
[IpakTuyeckas pabora «HCEeKTapuu: MpaBUIa U YCIOBHS




Pa3BCACHUS MMOJIC3HBIX HACCKOMBIX».

Paznen 5. Boanasi, mecuaHasi 4 MOYBEHHAsI KYJbTYPbl, X NIPUMeHEHHE B BbIPAINIMBAHUMN PACTEHHI.
DuU3M0JI0Tusl pacTeHU il

33 1 Bopnasi, mecyanas v mouBeHHasi KyJIbTYpbl, UX IPUMEHEHUE
B BbIpaluBaHuu pacteHuii. [I[poBenenre Boabl B KOpHE U
crebie pactenuid. [Ipaktuyeckas padora «KopHeBoe
JaBJICHUE.

34 2 BosHbril pesxuM pacTeHui: CTPOCHHE YCTHUIL: (PaKTOPHI,
BIIUSIIOLIUE HA UX PACKPBITUE U 3aKPBITUE. 3HAUCHUE
MEXaHU3Ma PeryJIsLUU UCIIAPEHUS BJIard PACTCHHEM.
[Tpaktuyeckas padora «[Ipurorosnenue npemnapara ycThHII
METO/IOM CJICTIKa.

35 3 HccnenoBatensckue paboTsl: «BiusiHue ycinoBuit
COZIEP/KAHUS PACTEHHI HA KOJIUYECTBO YCTHHIL.

36 4 DOTOCUHTE3 — YHUKAJIbHBIN IPOLIECC pacTeHUM. TeMHOBas U
cBeToBas (pa3el poTocuHTe3a. 3HaUCHUE (POTOCUHTE3A JUIS
KUBBIX opranu3moB. [IpakTuueckas padbora

«CDYHKI_II/IOHB.JIBHB.H AUAardsoCTHKa paCTeHI/Iﬁ I10 aKTUBHOCTH
XJIOPOILIIaCTOB»

37 5 HccnenoBatenbckas pabota «Omnpenenenue xiaopopusia A u
b, otileHka OTOCHHTETUYECKON aKTHBHOCTH PACTCHHUI U
(haKTOPOB, BIMSIONIUX HA HEEH.

38 6 daxTopsl pocTa pacTeHui: Bo3AyX U aspauusd. [Tonzemuoe
JbIXaHUE PACTEHUI: COCTaB MOYBEHHOI'O BO3/yXa,
razoo0MeH. ['a3000MeH npu GecriouBEHHOM BhIpaIlliBaHUH.
[IpakTuueckas padota «Aspauus, CO2 u O2. Jlpixanue
pacTeHun».

39 7 [TpakTryeckas pabota «J/IpIxaHue pacTeHul: OlleHKa
WHTCHCUBHOCTH JIBIXaHHUS PACTCHUN U TIJIOJIOBY.

40 8 UccnenoBatenbckue paboTsl: «BnusHue criocoba
BBIpAIUBaHUS (COCTaBa MUTATEIBLHOW CMECH, CXEMBI
BHECEHUS1) Ha POCT W Pa3BUTHS PA3IMIHBIX PACTCHUI.

Pasnen 6. Kyabrypuble pactennsi. CoBpeMeHHbIE aCNEKThI CeJIeKIIUuN

41 1 Kaxk yenoBek crain ncnonb3oBath pacteHusa? CBs3b pa3BUTHSA
LIMBWIN3AIMHU YEJIOBEKA U OJJOMAIIHUBAHUS PACTCHUMH.
JlomecTukaus.

42 2 Huckyccus «JloMecTukanus, Bce T paCTeHHs U )KUBOTHBIE,

KOTOPBLIC JKUBYT pAAOM C YCIIOBECKOM UM OIIOMaIJ_IHI/IBaIOTC}I?
MOXHO JTH CUMTaTh TapakaHa OJJOMalTHCHHbIM JKMBOTHBIM? )

43 3 HacnencrBeHHOCTh U U3MEHYUBOCTh — OCHOBHBIE CBOMCTBA
KHUBBIX OPTraHU3MOB

44 4 M3menunBocTh. BHIBI N13MEHYNBOCTS.




45

[Ipaktuyeckas padora «MoaudukaoHHast U3MEHYNBOCTh
(JTUCTDBS, UTOJIKU C OHOTO JIEPEBA)».

46

I'en — maTepuanbHbIi HOCUTENb HACIEACTBEHHOCTH U
HN3MCHYHNBOCTH.

47

HYKJ'ICI/IHOBBIC KHCJIOTHI. HOK&J’II/BaHI/If[ T'CHCTUYCCKOI'O
Mar€puraia B KICTKE.

48

Henenune knerok. Pemnmukanus JIHK.

49

OcHoOBHasl orMa MOJICKYJIIpHOK Ononorun. TpaHCKpUIIIHSL.
Tpancnsuus. Myrtanuu.

50

10

[TpakTudeckas padbora «I'eH — MHCTPYKIUS IO COOpKe
KJIETKHU (Ha Oucepe Wil KOHCTPYKTOPE)».

51

11

[TpakTudeckas padbora «Mytamnust Ha OyTepOpose (JTrdoi
O00BEKT U3 TPeIbIyIIei PadOTHI, IIe H3MCHCHHE
WHCTPYKIIMY IPHUBEIET K U3MEHEHHUIO BHEITHETO BU/IA
o0BeKTa)».

52

12

DddexT OyTHIIOYHOTO TOPIBIIIKA ¥ TEHETHIESCKOE
paszHooOpasue. Uro Takoe reHOaHk? 3a4eM COXPAHSThH
TeHETUYECKUE pecypchl pacTeHuit? OCHOBHBIE CIIOCOObI
COXpaHCHHS TCHETHUECKUX PECYPCOB pacTeHHi (ex situ U in
situ).

53

13

3nauenue pabot H.M. BaBunosa. 3akon
TOMOJIOTMYECKUX pALOB. LIeHTpBI IpOUCX 0K IeHUA
KynbTypHbIX pactennii H.1. Basunosa u I1.M. XXykoBckoro.

54

14

[TpakTuueckas padota no rpynmnaMm «OTKyAa Ha HAIIAX
cToJax (PPYKTHI/OBOIIN/3AKI.

55

15

OcHoBHbIE MeTOABI cenekinu. ['nopunnzanns. @opmsl

ot0opa. OCHOBHBIE HAIIPABJICHUS CEIEKIUU:
yIAy4IlIeHUE YPOKalfHOCTH, YCTOMUYUBOCTH K OMOTUYECKUM U
abnoTHyeckuM (hakTopam.

56

16

[IpakTuueckas padora «BslpamuBaem ropox. Kak nposectu
CKpELIUBAaHUE Y TOPOXay.

57

17

Ectb nu xu3Hb B npodupke? bruoTexHonorus KynbTypHbIX
pacTeHui.

58

18

UccnenoBarenbckas padbota «BbIpaiuBanue pacTeHuil B
npoOupke» (MOKHO BOCIIOJIb30BATHCS PE3YJIbTaTAMH
NPEABINYINNX SKCIIEPUMEHTOB 110 COCTABIEHUIO
MUTATENbHBIX PACTBOPOB JJISl PACTCHU).

59

19

Kak uenoBek MoxeT MOAUPUIIMPOBATH pACTECHUS?
I'eneTnueckoe penakrupoBanne. COBpeMEHHBIE TOAXObI U
JOCTUKEHHS TEHETUYECKOI0 PEAAKTUPOBAHUS PACTCHUMN.

60

20

[TpakTrueckas padota «I'eHOMHBIE HOKHUIIBI
(MomenupoBanue padboTsl cuctembl CRISP-Cas).




Pazgen 7. PacTturenbHas NpoayKuus

61

1

Hanzemnsie u moa3eMHublie opradsl pacteHuit. [loder u
BHJIOM3MEHEHHBIN moOer pacTeHni. CriocoObl pa3MHOKEHUS
pacTeHui.

62

[TonsiTre o kauecTBe MPOAYKTOB MUuTaHus. [Ipodaembl
KOHKYPEHLIUH OT€YECTBEHHBIX MPOAYKTOB MMUTAHUS C
UMIIOPTHBIMU. JIOTMCTHKA TOCTaBKU U CPEICTBA COXPAHEHUS
IIPOJYKTOB IIUTaHUS.

63

[IpakTuueckas pabora «IIpenenbHo qomycTUMBIE
konuentpauuu (ITAK) u meTo1b1 KOHTPOJIs 6€30MacHOCTH
PACTUTCIIBHBIX IPOAYKTOB ITUTAHUS.

64

MI/IKpO?)CJ'ICHBZ IIOJIE3HOCTH U TCXHOJIOI'HA.

65

UccnenoBatenbckas padota «OreHKa KayecTBa BbIpaIllEHHOM
MHUKpO3eJIeHH» (JINOO CBOS, INOO M3 Mara3uHa).

66

XuMudeckuit ananus npoaykuuu. OCHOBBI
cnektpodoTomerpun. [lorennnomerpus. Xpomatorpadus.

67

[IpakTuueckas padora «MeTo/ibl OLIEHKH KayecTBa
PacCTUTEIBHON MPOLYKIUH: XPAHEHUE U COXPAHHOCTD
MUTATENbHBIX BEIIECTBY (110 IOCTYITHOMY 000PYAOBaHUIO).

68

Uccnenosarensckas padbora «Onpenenenue Buramuia C
METOJIOM OOpaTHOTO TUTPOBAHMUS B IJIOIaX HA Pa3HOM CPOKE
(cmocob6e) xpaHEHUsY.

KaﬂeH}]apHO'TeMaTl/lquKoe IJIAHUPOBAHHE MO}]yJIﬂ «buoTexHo0rUs

7-8 kjaccsl (68 yacoB)

n/n

Nes

pasnene

Tema ypoka

Jara
NMpOBeAeHUs

IIpumeyanue

Pa3n

e 1. buorexnoaorus

1

[Tonatue OMOTEXHOIOTHHU. 3aU€M YEIOBEKY
OMOTEXHOJIOTHH, B YEM UX MPEUMYIIECTBO MEPE
XUMHYECKUM CHHTE30M. OCHOBHBEIE OMOOOBEKTHI
OMOTEXHOJIOTHH: TTPOMBITIIUICHHBIE MUKPOOPTAaHU3MBI,
KJIETKU Y TKAHU PACTEHHM, )KUBOTHBIX U YEJIOBEKA,
OMOKaTamTu3aTopPHI.

[TpakTrueckas pabota «IIpumepsl npumMeHeHUs
OMOJIOTHYECKUX OOBEKTOB B TBOCH KU3HM».

CoIpbe 111 OMOCUHTE3a U OIIEHKA €T0 OMOTOTHIECKOM
neHHoCTH. OCHOBHBIE HCTOYHHKH YTIIepo/ia, a30Ta,
dochopa, MUKPOITEMEHTOB.

HccnenoBanue HOBbIX HCTOYHUKOB ChIPhS (BKJIIOYAs
BOIIPOCHI €0 TIPEABAPHUTEIBHON 00pabOTKM), pa3paboTKa




HOBBIX IIMUTATEIIBHBIX CPEJl, B TOM YUCJIE BKIIOYAIOIIHUX
OMOCTUMYISTOPBI M IPYTHE JIEMEHTHI YIIPaBJICHUS U
ONTUMH3AIMHU TIPOIIECCOB OMOCHUHTE3a. MeTo bl
ONTUMU3ALMY IUTATEIBHBIX CPEL.

Pa3n

eJ1 2. MukpoOuoJiorus

1

[TonoxeHne MPOKapuOTOB B CUCTEME OPTaHUIECKOTO MUPA.
Crpoenue GakTepuanbHOi KiIeTku. Kimaccudukammst
OaxTepuii. Mopdonorus 6aktepuid. [IpocThie U CIIOKHBIC
METO/IbI OKpAIIUBaHUS OaKTepHil.

MornouHokucnoe u cupToBoe Opoxenue. ororpodHsie U
xeMoTpodubie OakTepun. Kunernueckoe onvcanue
npolecca pocTa MUKPOOPTraHU3MOB. DKCIIOHEHIMAIbHASL
Mojenb pocta. Kunetnka rubenu MUKpOOPraHU3MOB.
Jlabopartopnas padota «[IpuroroBieHre NprM>KU3HEHHBIX
IpenapaToB MOJOYHOKHCIBIX OaKTEPHUi».

[TaTorennsie 6akTepun. YyMHas majgodka v YepHasi CMEpTh,
00Tynu3M, CTONOHIK, TyOepkyne3. Mcropus 60ps0bI C
OakTepuaIbHBIMU HHPEKITUAMHU.

JlaGopaTtopnast pabora «I[loceB cMbIBa ¢ pyK Ha YalIKH
[TeTpu».

JlaboparopHas paboTa «BblneneHure YuCTON KyJIbTypbl
Oaktepuii. MeTon pa3BeneHuil. MeTo UCTOIIAIOIETO
HITPUXa.

10

JlabopaTtopHast pabora «Mopdomoruueckas
XapaKTEPUCTUKA BBIJICIICHHOW YUCTOU KYJIbTYPBI:
XapaKTepUCTHKA KOJIOHUH, (hopma GakTepuii, TUII
KJIETOYHOU CTEHKN».

11

Boiina 6eckoHeYHOCTH: aHTUOMOTUKH NMPOTUB OaKTEPHA.
MexaHnU3MBbI IEHCTBUI aHTHONOTUKOB. MEXKIIETOUHAS
KOMMYHHKaIus 6akrepuii. UyBcTBO KBOpyMa.

12

JlabopaTtopHast pabora «CpaBHEHHE pOocTa
MHUKPOOPTaHU3MOB Ha yalike 0e3 u ¢ 100aBIeHHs
AHTUOMOTHKOBY

13

UccnenoBarenbsckas padota «Ilorck MUKpOOpraHU3MOB
001aJaroIUX aHTArOHUCTUYECKOW aKTUBHOCTBIO.

14

10

[Tpumenenue 6axTepuii yenoBekoMm. Kunernueckoe
onucaHue OMOCUHTE3a MPOAYKTOB MUKPOOPTraHU3MaMHU.
bakTepun, KOTOpbIe MOTYT pa3jararh IUIACTHK.

15

11

UccnenoBarenbckas padbora «BeigeneHrne MOTOYHOKUCITBIX
OakTepuil, UCCIICIOBAHNE UX AKTUBHOCTH.

16

12

MuxkpoopranusmMsl B arpooroTexHoaoruu. VickyccTBeHHbIE
accolMaluy pacTeHUN ¢ MUKPOOPraHU3MaMH.
UccnenoBarenbckas padbora «Beigenenue 0akrepuid




IIOJIE3HBIX ISl PACTCHUID.

Pa3n

eJ1 3. JykapruoTudeckue OpraHu3Mbl B OMOTEXHOJIOTHH (MJIeCHEBbIE

rpuodbI, IPOAKKH, BOTOPOCIIN)

17

1

[TnecHeBbie TPUOBI MPOAYIIEHTHI OHOJIOTUIECKH aKTHBHBIX
BerecTB. OO0IIas xapaKTepUCTHKA POKIKEH
caxapOMHUIIETOB. McTOpHsI UCTIONIb30BAHUS IPOXKIKEH B
TPaJAUIIUOHHON OMOTEXHOJOTHH. TEeXHOIOTUU BUHOICIHS 1
XJICOOTICUCHUS, CIICIIMATIM3UPOBAHHBIC PACKI APOIKKEH.
MeTabomu3M APOXKIKEH.

18

JlaGopaTtopHnas pabota «I[loacuer KJIeTOK IpoXKKeH B
kamepe ['opsieBay.

19

Peakmus ciuproBoro Oposkenusi. Jlaboparopnas pabota
«O0Hapy)eHHE TPOJTYKTOB CITUPTOBOTO OPOKECHUSI:
ATHUIIOBOTO CIIUPTA M YIIIEKHCIIOTO Ta3ay.

20

[Tony4yeHne BTOpUUHBIX METAa0OJIUTOB B APOiOKax. Jposku
KaK MpoAyLeHThl OnoToruB. [lomyyeHue neneBpix O€IKoB
B JIPOKKaX.

21

OcoOeHHOCTH BEereTaTUBHOI'O U MIOJIOBOI'O PA3MHOXKEHUS Y
JPOXKEH, 3HaUeHUe U3YyUEeHUsI MUTO3a M IUTOKUHE3a /IS
ONITUMU3AIMH MTPOIECCOB KYIBTUBUPOBAHUS IPOHKIKEBBIX
ITAMMOB, TIOHUMAaHHS IPUYHH NAaTOT€HHOCTH JIPOXIKEH 1
rpuOOB, TOMCKA MULIICHEH (PYHTULUAOB U pa3pabOTKH
HOBBIX JIGKAPCTBEHHBIX MpenaparoB. JJaboparopuas padbora
«Habmroenne pa3MHOKEHUS IPOAIKEBBIX KIETOK.

22

[Ipaktrueckas padota «OCHOBHBIEC BUJIBI KBaca U UX
XapaKTEePUCTUKA» «J[pOXkKK U MOJIOYHOKHUCIIbIE OaKTepUH,
MIpUMEHsIeMbIE JJIS IPOU3BOJICTBA KBACAY.

23

[IpakTrueckas padota «CpaBHUTETBHBIN aHAIN3 PA3BUTHS
JIPOACGKEN B a9pOOHBIX U aHA3POOHBIX YCIOBUIX).

24

[Ipaktrueckas padbota «MeTobI OIEHKH CBOMCTB
xje0omneKkapHbIX Iposxokeid. OCOOEHHOCTH TPUMEHEHUS
MIPECCOBAHHBIX, CYIIEHBIX U UHCTAHTHBIX JPOXIKEN.

25

UccnenoBatennckas padora «BrusiHue gusnko-
XUMHYECKHUX (aKTOPOB Ha Ka4eCTBO OMOTEXHOJIOTUYECKOM
npoayKiuu (KBac, kedup, CrIp, Xj1ed u ap.)».

26

10

Bonopocnu — mepcneKTUBHBIN 0OBEKT JJISI MPOU3BOJICTBA
OesKa M yriIeBoI0B. BHOTEXHOJIOrHYeCKHE METOIBI OUUCTKHI
TBEPJIBIX, KUAKAX OTXOJIOB U Ta3000pa3HBIX OTXOJI0B
MIPOMU3BO/ICTB.

27

11

Crounble Bojbl. CxeMbl 0UUCTKH. BUOMUIBTPHI, a9pOTEHKH,
METaHTEHKH, OKCUTEHKHU.

28

12

AKTUBHBIN WI 1 BXOJAIIHUE B HETO MUKPOOPraHUu3MBbl.
Hcronp30Banue BOAOPOCIEH B OYHCTKE CTOYHBIX BOJI.
UccnenoBarenbckas padbora «Biusaue hpusuko-




XUMHYECKHX (pakTopoB Ha pocT Bojxopociu (Chlorella
vulgaris)».
Paznen 4. HacaencreenHass uHgpopManus

29 1 HacnencTBeHHOCTh M MN3MEHUYMBOCTh — OCHOBHBIC CBOMCTBA
KUBBIX OPraHU3MOB. MI3MEHYHBOCTh. BUIbI H3MEHUNBOCTS.

30 2 [TpakTnueckas padora «MoaudukamoHHass K3MEHYUBOCTh
(JIUCTBSI, UTOJIKH C OJTHOTO JIEPEBA)».

31 3 I'en — MarepuanbHBIN HOCUTETH HACIEICTBEHHOCTH U
U3MEHYHUBOCTH.

32 4 HyxnennoBblie kucnotsl. JIokanu3zanus reHeTH4ecKoro
MarepHaia B KIETKE.

33 5 Henenue knerok. Pemmkarnus JJTHK. OcHoBHas morma
MOJICKYJIIPHON OMOJIOTHUH.

34 6 Tpanckpunuus. Tpancnauua. Myranuu.

35 7 [TpakTuueckas pabota «I'eH — HHCTPYKIHS MO cOOpKe
KJIETKHU (Ha Oucepe W KOHCTPYKTOPE)».

36 8 [TpakTuueckas paborta «Mytanus Ha 6yTepOpoae (6o
00BEKT U3 MPEIBIAYIICH Pa0OTHI, TJIC U3MCHEHHUE
UHCTPYKIIUHU TPUBEICT K M3MCHCHHUIO BHEIIIHETO BHJIA
00BeKTa)».

Paszgea S. Bupycoaorus

37 1 [TonoxeHne BUPYCOB B CHCTEME OPraHUYECKOI0 MHUpA.
CrtpyKTypa U XMMHUYECKHI COCTaB BUPYCOB.

38 2 Knaccudukanus BupycoB. Penpoaykiust BUpycoB.
[IpocMOTp JOKYMEHTaNBHOTO (QHIIbMa O BHpYyCaX.

39 3 Bupycel - Bo30yauTenn HHPEKITUNOHHBIX 0OJIe3HEH.
OnkoBupycsl. bakrepuodaru: ctpoeHnue, CBONCTBA,
pUMEHEHHE.

40 4 [Ipaktrueckas padota. «MeTos pa3BeaeHUN»

41 5 [Tpaktuyeckas pabora. « TurpoBanue 6akTepuodarony.

42 6 buonorudeckue MeTo 16 00pLOBI C BUpPYCaMH.

Paspnen 6. 'enHast mH:KeHepHUs U OMOTEXHOJIOTHH

43 1 OCHOBBI T€HHON WHXEHEPHH.

44 2 Bekropa. Cneunduueckue pepMeHTs OaKTEpUd.

45 3 [IpakTuueckas pabota «HIOHYKII€a3bl PECTPUKIIUI
(paboTa ¢ HyKJI€OTHIHBIMHU TOCJIEI0BATEIILHOCTAMH Ha
Oymare)».

46 4 BuoTexHonoruu npoaykiuu 6enKoB B 0aKTepUaIbHbBIX
KYJIbTYpax.




47 S) JlocTrkeHusl TeHHOM WH)XKeHEpUU ¥ OMOTEXHOJOTHH.

48 6 CRISPR/Cas — cucrteMa aanTHBHOIO HMMYHHTETA
OakTepuil u apxewu.

49 7 [Tpaktuyeckas pabora «I'ennbie HokHHIBI - CRISPR/Cas
(MozenupoBaHue Ha Oymare)»

50 8 I'MO. Metoast nonyuenus ' MO. Urpa-auckyccus
«Bpiurpait rpanT Ha coznanue ['MO».

Pasznen 7. BHoTexXHOJ0IrHU B (KHBOTHOBO/ICTBE

ol 1 JomecTuKaiusi OCHOBHBIE IOMAITHUE KUBOTHBIE;
COBPEMEHHBIC IKCIIEPUMEHTAX 10 JJOMECTUKAIIUN
JKUBOTHBIX (JIMCHIIA, HOPKA U JIp. — IKCIIEPUMEHTHI HAYIHOU
HIKOJIBI aKajieMuKa bernsiesa).

52 2 Huckyccus «JlomecTukanusi, BCe I paCTCHUS U )KUBOTHbIE,
KOTOPBIE KUBYT PSJIOM C YETTOBEKOM UM OJIOMAIlTHUBAIOTCS?
MO>KHO JIM CUMTATh TapaKaHa OJOMAITHCHHBIM
JKUBOTHBIM?».

53 3 CoBpeMeHHBIE METOBI B )KUBOTHOBOJICTBE:
TpaHCIUIaHTALKs SMOPHOHOB, XUMEPHBIE )KUBOTHEIE,
KJIOHHUPOBaHHE.

o4 4 [IpakTuyeckas pabora «MeToauKa KIOHUPOBAHUS
(MogenupoBaHue Ha Oymare).

55 ) OcHoBHbI€ 00JI€3HU )KUBOTHBIX U POJIb TATOI€HHBIX
MHUKpPOOPTaHU3MOB U Mapa3uTOB B pa3BUTHUU 3a00I€BaHUN
JIOMAIITHUX KUBOTHBIX X OCHOBHBIX Mepax O00pbOBI C HUMU;
POJIb MMOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me
KUBOTHBIX.

56 6 [MonmoxxutenpHOE M MOOOYHOE (OTPUTIATETTHHOER)
BO3/ICHICTBUYM aHTHOMOTHUKOB HA OPTaHU3M B XOJI€ JICUCHHS
’KMBOTHBIX; LIEJIM M 33/1a4H BeTepuHapuu. buorexHomorus
KOPMOBBIX ITPETapaToB.

57 7 [Tpaktuyeckas pabora «CocTaBieHHE palliOHA TUTAHUS
KHUBOTHOTO, pacueT pacxoJI0B Ha COZIepKaHue

58 8 HccnenoBarennsckas padota «OreHKa KadecTBa MOJIOTHON
TPOTYKITHH.

Paspnen 8. buorexHo10ruu B pacTeHMeBOACTBE

59 1 OcHoBHbIE MeTOBI cenekiuu. [ nbpuauzanus. Gopmbl
ot6opa. OCHOBHBIC HAIIPABIIEHUS CEJIECKIINH: YIyUIlIeHUE
YPOXaWHOCTH, YCTOMYMBOCTH K OMOTHUUECKUM U
abMOTHYECKUM (aKTopam.

60 2 [MpakTtudeckas padora «BripammBaem ropox. Kak mposectu
CKpEIIMBaHHUE Y TOPOXay.




61

OCHOBHBIE TIOJIXO/IbI CEIEKIIMUA U OMOTEXHOJIOTUI
KYJIBbTYpPHBIX PACTEHUMN.

62

['ubpuauzanms, oTnaneHHas THOpUIN3aIus,
UCKYCCTBEHHBIH 0TOOp, reTepo3uc, TpanchopMarus,
MyTareHe3, TeHETHYECKOe PeJaKTHPOBAHNUE).

63

Hcropus cenexunu B Poccun u Mupe, HCTOpUS Pa3BUTHS
BAKHEUILNX COPTOB KYJIbTYPHBIX PACTCHUM.

64

Kak uenoBek MoxeT MoAUPUIIPOBATH pacTeHus? ['eHHas
WHKEHEpUs pacTeHuil: UTo Takoe reHeTnYecKasi HHXKEHepUs
pacTeHuil.

65

Tpancrennble pacteHusl. MeTOIbl TOTY4YEeHHUS.
OO06pa3oBaHue OMyX0JIeH Y paCTCHUMH.

66

ArpoOGakrepuanbHas TpaHcpopmanus: Ti-rmasmuasl. I'eHs
T-JTHK. MosnekynsipHO-T€HETUYECKUE MEXaHU3MBI
TpaHchopMaIiu.

67

['enetnueckoe penaktupoanue. CoBpeMEHHbIE OIXO/IbI 1
JOCTH)KCHUS TCHETUYECKOTO PEAaKTHPOBAHUS PACTCHH.
I[TpakTuyeckas pabora «I'eHOMHbBIC HOKHHIIBI
(MonenmupoBanue paboTsl cuctembl CRISP-Cas).

68

10

Ectb 1 sxu3Hb B mpoOupke? BUOTEeXHOIOTHs KyJIbTYPHBIX
pactrenuii. MccnenoBarenbckas pabota «BeipamniuBanue
pacteHuii B mpoOHpKe (MOKHO BOCTIOIB30BATHCS
pe3ysbTaTaMu IPeablIyIuX SKCIIEPUMEHTOB 110
COCTaBJICHUIO TUTATEJIbHBIX PACTBOPOB AJIsI PACTEHUI )».

Kanennapno-rematnyeckoe njianupoanne MoayJist «MoJiekyJasipHble OCHOBBI
¢puzunosiorun n papmaxkosorun» 9 kiaacc (68 yacon)

n/n

Nes

pa3aelie

Tema ypoka

Jara
NPOBEACHUA

IIpumeyanue

Pa3n

eal. dus

HOJIOTHYEeCKasA XUMHUA

1

Bsenenune. buorennsie anemenTsl: oprasorensl: O, C, N, H.
AKTUBHBIE (POPMBI KUCIIOPOJIA, UX MOJIyYCHHE,
HEUTpanu3anus.

MakposineMeHThI: IPOLEHT COJIEP>KaHUsI B OpraHU3Me,
BBITIOTHSAEMAs (PYHKIIHSI, COJIep KaHne B IPOAYKTAX
nutanus. Ca2+ - cBs3bIBatOUe OCIKH, IETTOHUPOBAHHE
KaJIBIIHS, PETYJISIINS YPOBHS KaJIbIs B OPTaHU3ME:
TOPMOHBI IOYeK. Mg — cTpoeHue xjaopoduiiia, ero
AKTHBAIMS COJTHEUHOMN YHEPTHEH.

MUKpOIIEMEHTHI: B KAKHX MOJICKYJIaX COJIepyKaTcs,
BBITIOJTHsIEMast QYHKIIHSI, COACPIKAHUE B MMPOTYKTAX
nutanus. [locnencTBus nepeao3upoBKU MUKPOIJIEMEHTAMH.




Fe — ycBauBaeMble TUIIBI COCIMHEHUI JKeme3a.
I'eMonpoTenHbl, reMOLMAaHKH, TATOXPOMBI.

4 4 Cu — ycBoeHue u TpaHcnopT Meau. benku, conepxarime
Menb. [laTonornyeckue cunapomel Menke u BunbcoHa,
CBSI3aHHBIE C META0OJIU3MOM MEJIH.

5 5 Toxkcuunsbie 351eMeHThI [lepruoandeckoi cuCTEMBI JIst
opranmu3Ma. BimsHue HemocTaTKa Makpo u
MHUKPO3JIEMEHTOB Ha )KHBBIE OPTAHU3MBI.

6 6 UccnenoBarenbckas padbora «KonmruecTBeHHas OIICHKA
COJIepKaHUsI MUKPOIJIEMEHTOB MJIM BUTAMUHOB B TTHIIEBHIX
MPOIYKTAX)

7 7 Kupsl. 3a6oneBaHus 4eI0BeKa, CBSI3aHHBIE C HAPYIICHUAMHU
KUPOBOTO oOMeHa. JluciunuaeMuu.

8 8 VrieBoanl. 3a001eBaHus YEIOBEKA, CBSI3aHHBIE C
HapYIICHUSIMHU YTIeBOIHOT0 oOMeHa. CaxapHblil 1uader.

9 9 benku. Ctpoenue. 3aboeBaHus Yel0BeKa, CBA3aHHbIE C
HapylIeHUAMHU OeIkoBoro ooMeHa. OyHKIUU OETKOB.

10 10 ®depmenTsl. Mexanusm nerictBus. Kimaccsl
dbepmenTaTuBHbIX peakiuii. KopepmeHTHI.

11 11 [IpakTnueckoe 3ansaTHE «KayeCcTBEHHbIE PEAKIIUN Ha
OpPraHUYECKHUE MOJICKYIIBI».

12 12 [IpakTrueckoe 3ansTue «JleHaryparus 6EIKOBY

13 13 [IpakTuueckoe 3anarue «/3yueHrne akTUBHOCTH aMHJIa3bl».

14 14 ButaMmuHbI )XxHpOpacTBOPUMBIE, BOLOPACTBOPUMBIE.
[IpeBpaliieHrie BATAMUHOB B aKTUBHBIE (POPMBI
Ko(hepMEeHTOB. ABUTAMHHO3BI.

15 15 OCHOBHBIE THITBI META00JINYECKUX PEaKIHii.
buosneprernueckue nponeccsl. [ mukonus. Hukn Kpebca.
[lens nepeHoca MeKTpoHOB. OKHUCIEHUE KUPHBIX KUCIOT.

16 16 Karabanusm amunokucior. ['mrokoneorene3. Cuntes
YIJIeBOJIOB, OEIKOB, KUPOB. MeTabonutuyeckue
3a00JIeBaHU.

17 17 [IpakTrueckoe 3ansiTue «Pemenue 3aga4 Ha
DHEPreTHUECKUl 0OMEeH.

18 18 Knertka. I[onarue memOpanbl. @ynkimun MmemOpan. Buabt
TPaHCIIOPTA B KIETKY.

19 19 MemOpaHHbIe OpraHou bl 3a00JI€BaHUsI CBSI3aHHBIC C

HapylIeHHeM padoThl MEMOpPAHHBIX OpPTaHesll, O0Ie3HI
HaKOIUIEHUA. TUIIbI KOHTAKTOB MEXAY KJIETKaMU. 3HaUEHUe
MEXKJIETOUHOM KOMMYHUKAIMU JJIs 3JI0POBbSl OpraHu3ma.
[IpakTudeckoe 3anatue «/Iuanus (kierouka Tpayoe)».




20 20 Anpo. YpoBHHU ylIakoBKM XpOMAaTHHA. XpOMOCOMHbBIE

tepputopun. HemeMOpaHHbIE OpraHOHIBI.
Paznen 2. MoJiekyJasipHasi OMoJI0THsl.

21 1 OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHONH OMOJIOTHH.

22 2 HyxneunnoBblie kucioTsl. OCHOBHBIE IPUHIUIIBI CTPOEHUS.

23 3 [Mpaktudeckas padora «Beinenenne JJHK u3 6ananay.

24 4 [IpakTuueckas padora «Mogenb JJHK-opurammy.

25 5 [TpakTuueckas padora «OnpeaeneHne KauyecTra
npenaparoB JJHK ¢ momomipio criekrpodoTomeTpun» (ipu
HaJIU4YUH 000pYAOBaHUS).

26 6 Marpuunsle cuHTe3bl. Peruinkanus — ocHOBa KJIETOYHOTO
nenenus. [TpyuHIUIBI perumkanuy.

27 7 [TpakTrueckas pabota «PernnukaTuBHas MalnHa (Urpa-
JIEMOHCTpALIUS)».

28 8 [Ipaxtuueckast padora «I1LP (Moxens ammumdukanus Ha
Oymare)».

29 9 Mytanuu. Yto Bei3biBaeT n3mMenenus B crpoenun JJHK.
[IpuHnMIE penapanuy.

30 10 Tpanckpumus. [Ipaktudyeckas padora «Cuia mpoMoTopa.

31 11 ['eHeTHYECKUN KOZI.

32 12 [TpakTuyeckas pabora «Perienune 3a1a4 Ha TeHETUYECKHH
KO/I»

33 13 Tpancnsanus. [Ipaktuueckas padota «PoaAUHT OEIKOBY.

34 14 Opranu3zanys reHoMa BUPyCOB

35 15 [TpoTBOBUPYCHBIE CPENICTBA, MEXAHU3MBI UX JCHCTBHUS.

36 16 Opranuzanus reHoma 6akTepHii

37 17 AHTHOaKTepraIbHbIE IPeraparsl.

38 18 | MccnenoBarenbckas pabora «Pacnpoctpanenue
AHTUOMOTHUKOPE3UCTEHTHBIX OaKTEpUii»

39 19 Oprann3anus reHoMa dykapuoT [ eHoMHOe
penakTupoBaHUeE.

40 20 [IpakTuueckas padora «Pabota B COBpeMEHHBIX
reHeTudeckux 0a3ax manubeiX. [IpoBenenue In silico
aHaJI3a TOCIIe0BaTEIbHOCTEH TEHOBY.

Pa3nea 3. ®apmakosorus

41 1 [Tonsarue o nexkapctBax. [IpuHIUIBI TOAX0/1A K TIOUCKY

HOBBIX JIEKAPCTBEHHBIX cpeAcTB. CKPUHUHT U €r0 METO/IbI.




42

HccnenoBatensckas pabota « IKCIIEPUMEHTHI 110
OIIPEEIIEHUIO0 TOKCUYHOCTH BELIECTB HA APTEMUIUAX .

43

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX
BeriecTB. BeaceiBanue (abcopOuwst) nexapctB. OCHOBHBIC
MEXaHU3MbI BCaCbIBaHUS.

44

Tpancnopt ekapcTBEeHHBIX BEIIECTB. | eHbI 1 OeKH
nepBoii (asel Onorpanchopmaryu. Iyt BeiBeaeHUs
JIEKapCTB U3 OpraHu3Ma.

45

DKcKpenust v dauMuHanus. ['eHsl u 6enku BTopoi (assl
OonoTpancopmaIum.

46

®apmakoanHamuka. [ 1aBHOe U mo6oYHOE, Pe30pOTUBHOE U
MECTHOE, MPSAMOE, HEMPsIMOe U pediekTopHOe IeHCTBHE.

47

Bunpr B3aHMOHeﬁCTBHH JICKapCTB. CI/IHepFI/ISM n
AHTaroHus3m I1pu COBMCCTHOM ILCIZCTBHH JICKAPCTBCHHBIX
BCIICCTB, UX PASHOBUJIHOCTH.

48

TpancMeMOpaHHBIN CUTHAIMHT. THUIBI KIIETOUHBIX
perienTopoB. MemOpaHHbIE: HOHHBIE KaHAIIBI,
KaTaJUTHYECKUE U compsukeHHble ¢ G-Oemkamus;
BHYTPHKJICTOUHBIE: IUTOIIA3MAaTHYECKUE U STIEPHBIC.

49

MexaHu3MBbI JTUTaHI-pEeIeNTOPHOTO B3aUMOICHCTBUS.
CenexkTuBHOCTH (M30MPATETHbHOCTD) ACUCTBUSA, CBA3D
«XUMHUYECKasi CTPYKTypa — (hapMaKoJIoruyecKkas
AKTUBHOCTH BEILIECTBY.

50

10

DapMaKoIOrnyecKO MOAYJISALMU CUHANTHYECKOU
XOJIMHEPTUYECKOU nepenadyn. MOneKyIsspHbId MEXaHU3M
JefcTBUS U (papMaKoIOrHuecKue CBOCTBa

51

11

M- XOJ'II/IHO6J'IOKaT0p0B, FaHFJII/IO6J'IOKaTOp0B u
I(ypapeHO,I[O6HBIX CpCACTB. CDapMaKOJ'IOl"I/I‘-IeCKaSI peryisimusa
AKTUBHOCTH aAPCHCPIruiuCCKOro CMuHarica.

52

12

APEHOMUMETHKH, aIpeHOOIOKATOPHI, CHMITATOIUTHKHY.
[TpakTiueckas pabota «BrnusiHue aapeHanivHa Ha
Cep/IeuHbIe COKpaIleHust (MporpaMMHOE 00ECIICUEHUE)».

53

13

MonekynsipHast (hapMaKoJIOTHs aHTHATIEPTHIECKIX
cpenctB. ' MCTaMHUHOBBIE PELIENTOPBI: TUIIBI, MOJIEKYJISIpHAs
OpraHu3aIus.

54

14

CrabunuzaTopbl MEMOpaH TYYHBIX KJIETOK: MOJICKYJISPHBIHI
MEXaHU3M JIEHCTBHSI, 0COOEHHOCTH KIMHHUYECKOTO
MPUMEHEHHUS, TOUKU IPUIIOKEHUS AeUCTBUS HHIMOUTOPOB
JUTIHUIHBIX MEAUATOPOB.

55

15

MexaHu3M IEUCTBUSA U IPUMEHEHUE IIPENapaToB,
CTUMYJIMPYIOLIUX MPOLECCH HIMMYHHUTETA.
dapmakoNorndyecKkas XxapakTepuCTUKA HHTEPIEHKUHOB:




MOJIy4YCHUC, MCXaHU3M I[CP'ICTBI/IH, MMPUMCHCHUC.

56

16

OcHoBBI TaTOPU3HOTIOTHN OCTPO(HAa30BOTO OTBETA,
Menuainus BocnanieHus. MoJaeKyasapHbId MEXaHU3M
HpOTI/IBOBOCHaJII/ITeJIBHOFO HGI;'ICTBHSI
JIFOKOKOPTUKOCTEPOUIOB, HECTEPOUTHBIX
HpOTI/IBOBOCHaJII/ITeJIBHbIX CpCIICTB.

57

17

[IpakTuueckas padora «I ' ucToOrHYEeCcKHe MpenapaTsl
UMMYHHOH CUCTEMBIY.

58

18

[ToHsiTHE 0 HApKO3€ K HAPKO3HBIX Ipenaparax. Kietounbii
Y HEepBHBIN Hapko3. DapMakosiornueckas XapakTepUCTHKA
OT/ICNIbHBIX TPYIIIT HAPKO3HBIX CPEJICTB.

59

19

[TocnenoBaTenbHOCTh AEUCTBHS HAa IEHTPAIBHYIO CUCTEMY.
[IpakTuyeckas pabora «['McTOIOTrHUECKUE MTPETIapaThl
HEPBHOM CUCTEMBI».

60

20

dusnonornyeckuit cox; ¢asel cHa. Buasl HapyeHuii cHa
[lonsiTHE O MENUKAMEHTO3HOM CHE U CHOTBOPHBIX
npenaparax (TUIIHOTHUKAX).

61

21

MonekynsipHble acieKThl Holuuenuu. OnuaTHele
pELenTopsl, MX THITBI. DHKe(aTHHBI U YSHIOP(PUHBI -
9HJIOTEHHBIE JIUTAHIbI OMATHBIX PEIETITOPOB.

62

22

AHTHUIICUXOTHYECKOE ACHCTBUE, BIMSIHNUE Ha (DYHKIIHIO
AKCTPAMPAMHUIHON CUCTEMBI, SMOIIMOHAIBHYIO chepy,
PBOTHBIHN LIEHTP, aPTEPUAIIBHOE AABJICHUE, LICHTP
TEPMOPETYJISLNH.

63

23

MOJ'IeKy.]'IHpHLIC MCXaHH3MBbI HeﬁCTBHH HeﬁpOHeHTHKOB,
BJIMSHHC Ha )IO(i)aMI/IHOBI)IC, CCPOTOHHUHOBLIC, AIPCHO- U
TUCTaAaMUHOBBIC PCUCIITOPBI, UX I[CﬁCTBHC Ha KJICTOYHBIC
MCM6paHI)I, Ha JCTIOHUPOBAHUEC TKAHCBBIX MOHOAMHWHOB.

64

24

[Torennuan- 3aBUCHMbIC HATPUEBBIE KAHAJIBI KAaK MUIIIEHU
JIEWCTBUSI MECTHBIX aHECTETUKOB. CIOCOOBI UHTUOMPOBAHHUS
MOTEHIMAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMHU
aHeCTETUKaMH.

65

25

[Ipaktuueckas padota «Kapra skcnpeccun 10haMUHOBBIX U
CEPOTOHHMHOBLIX PELECIITOPOB B MO3I'C MBITIIE .

66

26

UccnenoBarenbckas pabora «IloBeneHueckue TeCTh Ha
piOkax Danio rario. CBeT/io-TeMHast Kamepay.

67

27

UccnenoBatensckas padbora «IloBegeHueckre TeCThl Ha
priOkax Danio rario. OTKpbITOE MOIEM.

68

28

UccnenoBatensckas pabora «IloBegeHueckre TeCThl Ha
pbIOkax Danio rario. CraiiHoe OBeZIeHHEY.
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