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IHOACHUTEJIbBHASA 3AIINCKA

AKTyalbHOCTh W Ha3HayeHHe mnporpammsbl. [Iporpamma paspaborana B
COOTBETCTBUM € TpeboBaHMsIMH DenepanbHOr0 TOCyJapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHIapTa OCHOBHOTO 0OIIero oOpa3oBaHWs, OPHUEHTUPOBAHA Ha obOecleueHue
UHIMBUYAJIbHBIX TOTpeOHOCTEW OOyyarommxcs MW HalpaBlieHa Ha JIOCTH)KEHUE
IJIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHUs C
y4eToM BbIOOpa y4YaCTHUKaMU OOpa30BaTENbHBIX OTHOLIEHUN KypCOB BHEYPOUYHOM
JESITEILHOCTU. DTO MO3BOJISIET 00ECIIEUNTh €TMHCTBO 00s3aTeNbHbIX TpeboBanuil GI'OC
BO BCEM IMPOCTPAHCTBE IIKOJIBHOIO OOpa30BaHUs: HE TOJBKO HA YpPOKE, HO WU 3a €ro
peaeIamu.

AKTyaJIbHOCTh ~ pealiu3alldd  JaHHOW  TporpaMMmbl  OOYCIIOBJIEHa  CaMoOi
O0COOEHHOCTBIO MTPOEKTHO-UCCIEAOBATENBCKOMN AESITEIbHOCTU. JTa EATEIbHOCTD JIEKUT
B OCHOBE MIO3HABATEJILHOTO UHTEpECA peOEHKa, SBIJIAETCS 3aJI0TOM YMEHHUS JIAHUPOBATh
Jr00ble JeMCTBUS M BaXKHBIM YCIIOBUEM YCIIEIIHOM peanu3auuu ujaei. JIlrooble n3MeHeHus
COBPEMEHHOro OOIecTBa CBA3aHbl C NPOEKTaMU U HCCIEAOBAHUAMU — B HayKe,
TBOpYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM PAa3BUTHS
JUYHOCTU OO0ydvaromerocst siBjsiercss (OPMHPOBAHUE OCHOBHBIX HAaBBIKOB IMPOEKTHO-
MCCIIE0BATEIBCKOMN IESITENBHOCTH.

[Iporpammoil npegycMoTpeHo (HOPMUPOBAHHE COBPEMEHHOTO TEOPETHUECKOrO
YPOBHSI 3HAaHMH, a TaKXKE€ MW MPAKTUYECKOro OmbiTa paboTel € J1a00paTOPHBIM
00Opy/lI0BaHUEM, OBJIAJICHUE NMPUEMaMU MCCIIEI0BATEIbCKON AeSITeNbHOCTH. MeTo bl
opraHm3zanu  o0pa30oBaTEJIbHOM U HAYYHO-MCCIIEIOBATENbCKOM  JI€ATEIbHOCTH
npeaycMaTpuBaioT (OPMUPOBAHUE Y 00YUAIOIINXCSl HECTAHIaPTHOT'O TBOPUYECKOTO
MBIILLICHUS, CBOOOIbI CAMOBBIPAKEHUS M UHIUBUYaJIbHOCTHU CYKICHUI.

Jns monHOro ydera MOTPEOHOCTEM ydallMXcs B MPOrpaMME HCIONb3YeTCs
muddepeHIUpPOBaHHBIN MOAXOA, YTO CTHUMYJUPYET YYallerocs K YBEIUYEHUIO
NOTPeOHOCTH B MHANBUAYAIbHOMN, HHTEUIEKTYaIbHOM U TO3HABATENIbHOM e TEIbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEIOBATENbCKUX HABBIKOB. [IporpaMmmMa craneT BoCTpeOOBaHHOM
B IEPBYI0 OuYepelb IIKOJbHUKAMH, KOTOpbIE HMEIOT CTOMKHM HWHTEpEC W
COOTBETCTBYIOIYIO MOTUBALIMIO K U3YYEHHUIO PEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTUSIM.

B noapocTtkoBOM BO3pacTe ydamuecs MposiBISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JlacTW 3HAHUW, HAyYHOM HaNpaBJICHUM WM MPOQPECCHOHATBHON
AesTeNbHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHHME IIO3HABATEIBHOW U
npodeccHoHanbHON COCTABIAIONIECH JTMYHOCTH, MOMOTaeT y4JalleMycsl B ONpe/ieICHUU
OyIy1Iero >KM3HEHHOTO MYTH U B MPOo(deCCHOHATBHOM BBIOOPE MOCIE OKOHYAHMS IIKOJIBI.
[Tono6HOrO poaa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSHHOE JKEJIaHHUE IIKOIbHHUKA
K TMO3HAHUIO HOBOTO, PACUIMPEHUIO U YTIyOJIEHUIO COOTBETCTBYIOIIMX 3HAHUH, U



MTOJIyYEHHUIO HOBBIX B TOM YHUCJE€ MPAKTUYECKUX HABBIKOB, & TAKXKE MOTHUBHPYET
ydarierocsi Ha mpo(opHueHTaluIo.

[IporpamMma HaleraeHa Ha MOMOIIL PEOEHKY B OCBOCHMHM OCHOB OpPIraHMU3ALMU U
OCYILECTBIIEHUS! COOCTBEHHOMN NMPOEKTHO-UCCIIEN0BATENBCKON IEATEIBHOCTH, a TAKXKE B
NpUOOPETEeHUH HEOOXOAWMOTO OmbITa Juig  paboThl HaA  WHAUBUAYAJIbHBIM
MCCJIEI0BAHUEM WM MPOeKTOM. IIporpaMma moMoxeT HIKOJBHUKY B Oosiee TiyOOKOM
M3YYCHUH MHTEPECYIOIIeH ero o01acTi eCTECTBEHHBIX HAyK, a TaKXKe B MPHOOPETEHUHN
BaXKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJUMBIX JUIsl MPOAYKTUBHOM COLMAIM3ALNU U
(opMUPOBaHUSA I'PAXKTAHCKON O3UIUU:

— HaBblKa CAMOCTOATEIBHOIO PEIICHUS AaKTyaJbHBIX HCCIEIOBATEIbCKUX WM
MPaKTUYECKUX 3a]a4, BKIIIOYAIOIIET0 B ce0s yMEHHE BHUAETh U aHAIM3UPOBATH
npoOJeMbl, HYXKIAIOIIKUECSs B PEIICHHH, YMEHHE JeTalbHO mpopadaTeiBaTh U
peann30BbIBaTh CIOCOOBI pa0OTHI C HUMH, YMEHUE MIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE MPOJBUKEHHUE K KEITAEMOMY PE3yJIbTaTY;

— HaBblKa I€HEPUPOBAHHUS U O(OPMIICHHS] COOCTBEHHBIX WJIEH, OOJeUeHUS UX B
yII0OHYIO AJIs pacrpocTpaHeHus Gopmy;

— - HaBBIKA YBOKUTEJILHOIO OTHOILIEHUS K Uy>KHM B3IJIA]1aM U UAEsIM, 0()OPMIIEHHBIM
B paboTax JApyrux JIoJed, APYruX aBTOPOB — BIAJEIBLUEB HMHTEIUIEKTyaIbHOU
COOCTBEHHOCTH;

— HaBblKa  MYOJMYHOTO  BBICTYIUIEHHUS — mepesy  OOJbIIOW  ayAUTOpHUEH,
apryMEHTUPOBaHUSI M OTCTAUBAHUS CBOEM TOYKH 3pEHHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3pOCIbIX, YOSXKIIEHUS IPYTUX B CBOEU MPABOTE, MPOABUKEHUS CBOUX
UaeH;

— HaBblKka padOThl CO CIEUUAIU3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOrpaMMaMH,
71a00paTOPHBIM  O0OPYAOBAaHUEM, TEXHUYECKHMMH YCTPOWCTBAMH, OUOIMOTEYHBIMU
GoHIAMM W HWHBIMU pECypcaMH, C KOTOPbIMHM MOXKET OBITh CBSI3aHAa MPOEKTHO-
MCCJIEI0BATENbCKAs IEITEIbHOCTD IIKOJIbHHKA.

Kpome Toro, pabora MIKOJbHUMKA HaJ NPOEKTOM WM HCCIEeJOBaHUEM OyaeT
CIIOCOOCTBOBAThH M PA3BUTHIO €TI0 aJI€KBaTHOM CaMOOLIEHKH.

BapuanTsl peajnzanuu nporpaMmmsl 4 popmMbl poBeIeHUsI 3aHATHI.

JlanHasi mporpaMMa paccyMTaHa Ha paboOTy CO UIKOJbHHUKaMH 5-9 Kiaccos.
[lenarory Ba)xHee akIEHTUPOBATh CBO€ BHUMAHKE HE CTOJIbKO HA KAYECTBE pe3ysibTaTa
POEKTa WM UCCIIEIOBAHMUA, CKOJIBKO Ha TOM, YTOOBI yYalllMiCs MOdy4yasl 3HaHHUsI B TOM
YHCJIE€ U Yepe3 BHIMOJHEHUE TPAKTUYECKOTO 3a/1aHUs, Je1all BBIBOABI U YMO3aKIIOUEHUS
HA OCHOBAaHMHM CBOErO HCCJEAOBAaHMS, YYMIICA CpPaBHUBATh €ro pe3yjibTaThl C
TEOPETUUYECKUM MaTEPHUaJIOM U HCCIEAOBAHUSIMU APYTUX IIKOJIBHUKOB. TakuM oOpazom,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEA0BATENILCKON JAESITEIbBHOCTH U MPUOOpETET
HaBbIK KPUTUYECKOTO OTHOLLEHUS K MaTepuaiy.



[Iporpamma pa3buTa Ha MOMIYJIH, KOTOPHIE MOTYT OBITh HCIIOJIB30BaHBI JIMOO
YacTUYHO, JIMOO TmoJHOCThIO. Tak Moaynb «Kak JKMBOTHBIE M pacTEHUs
PUCTIOCA0INBAIOTCS (PBOJIOLMUOHHAS DKOJIOTHS) MPEIIONIaraeTcs i U3y4eHHs B O
wmm 6 kiacce B TeueHwe oxgHoro roga (34 waca B rox). Moaymu «OCHOBBI
pacTeHHeBOACTBa» U «bHOTEXHOJOTUs» paccuuTaHbl Ha 68 YacoB W MOTYT OBITH
peann3oBaHbl B TeueHUU 2-X JeT (mo 34 yaca B Toj) win B TeueHuu 1 roma (68 gacoB B
ron). Bo BTopoMm cnydae BO3MOXHO MpoXoxkjaeHue ob6oux wmoayne («OCHOBBI
pacTeHueBoACTBa» B 7 uiu 8 kiacce, «buorexnonorun» B 7 uinu 8 kiacce). AHAJIOTUYHO
Moaynu «MoJekysipHble OCHOBBI (pu3nosioru u dapmakosorun» u «MoJekysipHbie
OCHOBBI CEJIEKIIMI» PACCUUTaHbl HA 68 YaCOB U MOTYT OBITh pE€aTM30BAHbI B TEUCHUH 2-
x set (mo 34 yaca B roa) win B TeueHuu 1 roga (68 yacos B roa). Bo BTopoM ciydae
BO3MOXKHO TPOXO0kaAeHUE 00oux monaynei («MoJieKyJsipHble OCHOBBI CEJICKIMN» B 8
KJacce, «MoJeKkynspHble OCHOBBI (pr3ronoruu u papmakonorun» B 9 kiacce).

MOXHO pPEKOMEHIOBaTh HCIIOJIB30BaTh MOAYyIH «Kak J>XKMBOTHBIE W pacTeHUS
npucnocabauBaTcs», «OCHOBBI PAaCTCHUEBOACTBA», «MOJEKYISIpPHBIE OCHOBBI
CEJICKIIMM» B KaueCTBE HEMPEPHIBHOTO 00pa3zoBarenbHOTo 1ukia (5-9 kiace no 1 gacy B
HEJIEeNI0) I KJIACCOB arpoOMOTEXHOJIOrMYecko HampaBieHHocTd. Moaynu «Kaxk
KUBOTHBIC M PACTEHHUs TMpHUCTIOCcCabIUBarOTCI», «brorexHomornm» n «MoJeKyIspHbIC
OCHOBBI (YM3HOJIOTUU W (HapMaKOJOTHUM» B KAUECTBE HEMPEPHIBHOTO 00pa30BaATEIHLHOTO
mukiaa (5-9 kmace mo 1 vacy B HeAenmoo) JUIsl KJIacCoB OMOTEXHOJOTHYECKOTO WIIN
MEUITMHCKOTO HaIlpaBJICHUH.

B3aumocBsa3b ¢ nmporpammoii Bocnuranus. [Iporpamma kypca BHEYpOYHOU
JeSTeIbHOCTH pa3paboTaHa € YYETOM pPEKOMEHAAIMI MPUMEPHOM MPOrpaMMbl
BOCIUTAHMS, yIUTHIBAET IICUXOJIOTO-TIEIArOTUYECKUE OCOOCHHOCTH JJAHHBIX BO3PACTHBIX
KaTeropuii. IT0 MO3BOJISIET HA MPAKTHUKE COCTUHUTH OOYUYaIONIyI0 M BOCIUTATEIHHYIO
JIeSITeILHOCTD TeJlarora, OPUEHTUPOBATH €€ HE TOJIbKO HAa MHTEJUIEKTyallbHOE, HO U Ha
HPaBCTBEHHOE, COIMMAJILHOE Pa3BUTHE PEOCHKA. ITO MPOSBIISETCS:

— B MPUOPUTETE JTUYHOCTHBIX PE3YyJIbTATOB peaM3aIMU MPOrPaMMbl BHEYPOUYHOM
NeSTETLHOCTH, HAIIISIITUX CBOE OTPAKEHHUE U KOHKPETHU3AIIMIO B IPUMEPHOM MporpaMme
BOCITUTAHUS;

— B BO3MOXKHOCTHM KOMIUIEKTOBAHHS PAa3HOBO3PACTHBIX TPYMII JJII OpraHu3aIuu
npo(OpUEHTAITMOHHON  JCATEIBPHOCTH  IIKOJBHUKOB, BOCIHMTATEIIBHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOU MporpaMMe BOCITUTAHUS;

— B UWHTEPAKTUBHBIX (OpMax 3aHITHH JUIsI IIKOJIHHUKOB, OOECIECYHBAIOIINX
OOJBITYI0 WX BOBJEYCHHOCTh B COBMECTHYIO C TIE€JaroroM MW JPYTUMHU JE€ThbMU
JEATEIBHOCTh K BO3MOYKHOCTH 00pa30BaHMS Ha €€ OCHOBE JICTCKO-B3POCIIBIX OOITHOCTEH,
KIIOUYEBOC 3HAYEHHWE KOTOPBIX [IJII BOCIHMTAHHUS IMOJYCPKUBACTCS TPHUMEPHOMN
IPOrpaMMOi BOCITUTAHUSI.



OcoO0eHHOCTH PadOTHI YUMTEJIA 10 MPOrpamMme. 3a1a4a yUUTENsE COCTOUT B TOM,
yTOOBI  COMPOBOXKAATH Mpolecc MNpodhecCUOHANBHOW OpPUEHTAIMU  IIKOJbHUKA,
pacKpbIBasi MOTEHIIMAN Ka)XXJOT0 Yepe3 BOBJICUYEHHE B MHOTOOOPA3HYIO JEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yiabTaToM paboThl YUUTENS B IEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydamerocs. JIMUHOCTHBIX peE3yJbTaToOB
YUHTEb MOXET JOCTUYb, YBJIEKAasl YYEHHUKAa COBMECTHOM U MHTEPECHON UM 000UM
NESTENIbHOCThIO,  yCTaHaBIWMBasg  BO  BpeMs  3aHATHH  J00poXkKenaTelnbHYIO,
MOIJIEP>KUBAIOIIYIO aTMOC(EPY, HACHIIIAS 3aHATHSI LIEHHOCTHBIM COJIEP>KAHUEM.

[IpuMepHas cxema NpOoBEeACHUS 3aHATUHI 10 IPOrpamMMe:

1. OOBsicHEeHHE TEOPETUIECKOTO MaTepuasa 1o TeMe.

2. IloaroroBka K 3KCIEPUMEHTAIBHOMY 3aHATHIO, 00CYXJI€HUE OOBEKTOB MJIs
MPaKTUYECKOTO 3aHATHSI.

3. IlpoBeneHue MpakTUIECKOTO 3aHIATUS — OCHOBHAS 3a7a4a OCBOSHUE METOAOJIOTHH
JAHHOTO SKCIIEPUMEHTA.

4. Ilo OKOHYaHMM TPEMJIOKUTH JETSAM, KOTOPbIE 3aUHTEPECOBAIUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIENOBATEIbCKUNA MPOEKT. JJig 3TOro He0OX0IUMO
0oOCYyIUTh OOBEKTBI, KOTOpbIE YYEHUK OyJeT HCClaeAoBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. TloMoub yuyeHUKY POAHATU3UPOBATH PE3YIIbTAThl IKCIIEPUMEHTA.

OueHuTh pe3ysibTaThl NPOEKTHO-UCCIIEN0BATENbCKON AEATENbHOCTH HIKOJIBHUKOB
MOXHO B TMpOILECCe 3alIUTBl MMU CBOMX pabOT B paMKax IIKOJBbHOW Hay4yHO-
IPAKTUYECKON KOH(PEPEHLIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH

Moayib «Kak :KMBOTHbIE H PACTEHHS MPUCTOCAOIUBAIOTCH» (IBOJTHOIMOHHASA
3K0JI0THs) 5-6 Kiacchl (34 yaca)

1. Mbut uccneoyem scuewie o6vexkmot (6 uacos)

CBoiicTBa M CTpOEHUE XUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocobp —
OpraHu3M Kak euHas cuctema. Ananrtanuu (npucrnocoosenus). [lonarrue romeocTasa
®KUBOTO opranusma. CriocoOsl ero nojajiepKaHusl.

[lonsitue BapuaTMBHOCTH Tpu3Haka. HccnepoBarenbckue paboTel «Bcee mm
(cuHubl, 6€5KU, 6epe3sl U T.]1.) OJUHAKOBBIE? DOTOKBECTY.

Orpanuyenuss MOpQOJIOTHYECKUX U (Quinoorndyeckux amantanui. Ilouemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MAaJCHBKUMHU, BCESIHBIM.
[IpakTuyeckas pabora «CocTaBiisieM KHUTY PEKOPJOB PACTCHHM U YKUBOTHBIX HAIIETO
Kpasi».

2. Bausnue oxpyscaroweii cpeovt Ha ycuevte opeanusmsl (12 uacos)

dakTopbl OKpY’KaOIIeH cpelbl (a0UOTHYECKHE, OMOTUYECKHE, aHTPOIIOTEHHBIE).
[Ipumepst  aOuoTHdeckux (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BJIMSHUE Ha
KU3BHEACATEIbHOCTh  KUBBIX  OpPraHU3MOB:  TEMIIEparypa, CBET, BJIAXKHOCTb.
[TpakTuyeckoe 3anarue «l[BeT u Temmo» (KyOMKHU Jibjla B3BECUTh, MOJIOKUTh B YAIIKH
Iletpu Ha pa3HoLBETHYIO Oymary, yepe3 30 MUHYT B3BECHTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktuueckoe 3ausiTue «YTo pacTBopsercs B Boae» (dKcnepuMeHT « Kuakuii
nom»). [Ipaktuaeckoe 3anstue «uddysus BemecTB B Boje (pacTBOpHI)», «/[Bukenune
pacTBOpPOB 1O LBETKY». [IpakTuueckoe 3anstue «Jlex miaBaer B Boje (aiicOepru,
3aMmep3aHue BoA0eMOB)». [IpakTuyeckoe 3ansTue «Jleq nmpu 3amep3aHnun pacuIupsieTcs»
(pa3pyiienue KkaMmHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  TPUCIIOCOOJICHHUS  JKUBBIX  OPTaHU3MOB K
abuotndeckum (akropam. [IpucnocoOiaeHrss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMreparypa, BIaXHOCTb U cBeT. [lpaktudeckoe 3austue «lllyba» (kyOuku mbaa
3aBEpPHYTh B pa3HbIil MaTepual, B3BecuTh). [Ipaktuueckoe 3ansatue «IIurMeHTs» (MOKHO
pas3nenuTh Ha BaTMaHe KpacuTenu u3 (uomactepoB». [Ipaktuyeckoe 3ansarue «Kak
KUBOTHBIE IJIABAIOT B BOJIE» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBatenbckue paboThl «BiusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPacTEHUs B ECTECTBEHHBIX WM MCKYCCTBEHHBIX VYCIOBUSAX» (HA JOCTYIHOM
MaTtepuae).

3. Bzaumooeiicmeusn sncusvix opeanuszmos (4 uaca)

buoTtnueckue (bakTopBhL. 3aKOHOMEPHOCTH pa3BUTHUS MEKBHUIOBBIX
B3aUMOOTHOIIeHUH. KodsBoomust (XUIHUK-)KEPTBA; Mapa3UT-XO35IMH) DBOJIIOLHUS
cTpareruii noOwsiBaHus nuiy. CoruanbHOCTh. Buabi-Bcenenunl. [lepeuens pacTteHuit-
Bpenuteneir. MccnemoBarenbckass pabora «HabOmomennst 3a B3aUMOOTHOIICHUSIMU



KUBOTHBIX MPU JOOBIBAHUU MUIIU (KOPMYIIKH ISl ITULL, 111 TOPOJCKUX WM CEIhCKUX
KUBOTHBIX). BeO-kamepwr»y. MccnemoBarenbckas pabota «PacmpocTpaHeHue BHUIOB-
CHUHAHTPOIIOB B HaIllEli MECTHOCTH.

4. Yenoeek 6 rncuznu pacmenuii u sxcueomuvix? (6 uacos)

AnTpomnorennsie pakTopsl. [IpaBaa i, 9T0 MEpBOOKITHBIC JTFOAM KUIN B TAPMOHHUH
¢ npupoaoi. OIOMAalIHUBAHUE U TIPUPYUYCHHUE )KMBOTHBIX M PacTEHUU. 3aueM cracaThb
BBIMHUPAIONIUE BHUJIBI, KaK 3TO Jenarb. KylbTypHble pacTeHUS U UX JTUKHUE TPEIKH.
[Touemy BaxkHO MX cOXpaHsATh. PazHooOpa3ue KyJabTYypHBIX PaCTeHUH M MX 3HAYCHUE B
KU3HU yesnoBeka. KpacHas kHura Baiieit repputropun. Oco6o oxpaHseMble TEPPUTOPUH,
3anoBenHuku Poccun u mupa. [Ipakruueckas pabora «PazHoobpasue KYJbTYPHBIX
PACTEHHMI B BallleM PETHOHEY.

UccnenoBarenbckass padota «BnusHue aHTpONOreHHBIX (PaKTOPOB HA pPa3BUTHE
pacTeHul B TOPOJIe/HACEIEHHOM ITyHKTE.

Oxckypeust/mpaktudeckas padora «OOIIT B BameM peruoHe — YHHUKaJbHbBIC
0OBEKTBI IPUPOIBD».

5. Okonozuuecxkue nuwmu (6 uacoes)

buocdepa — onna u3 BaxkHeummx oboiouek 3emiid. YTO Takoe «IKOJOTHUECKHUE
HUIIM» M Kak oHU dopmupyrorcs? GopmupoBaHue 3HaAHUIN MO0 OHMOPa3HOOOpaA3HIO
KU3HEHHBIX  QopM,  MOBEACHYECKUX  MPHUCIOCOONICHUN,  MoAu(UKAIMOHHAS
M3MEHYMBOCTH (Ha 0a30BOoM ypoBHe). PactutenbHbie cooliiecTBa U ux TUMLL. PazButue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnepoBarenbckue pabOThl «IKOJOTMUECKHE HHIIKA BOKPYT Te€OsS — ONHMCAHHE
dakTopoB OKpyXKaromiei cpenp». MccnemoBarenbckue paboThl «DEHONTOTHYECKUE
HAOJTIOICHUS .

Monayab «OcHOBBI pacTeHHeBOACTBay» /-8 Kiaccel (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Urto-Takoe pacTEHUEBOJCTBO: OCHOBHBIC (PAKTOPHI BHIpAIIUBAHUS PACTECHUM.
Hcrtopust pazBuTHs arpoxumMudeckux 3HaHui (padotel M.B. JlomonocoBa, HO. JInbuxa,
byccenro, B.B. [lokyuaeBa, K.A. Tumupsizena, I1.A. Kocteiuesa, JI.H. [IpsaumHukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna MOCTAHOBKHM arpo3KCHEpPUMEHTOB. IlOCTaHOBKAa 3KCHEPUMEHTOB C
pacteHusMHu. BpiOOp Tembl, COCTaBICHHE TUIIOTE3bI, EJIM U 3a/1a4y 3KCIIEpUMEHTa IO
BBIPAIIMBAHUIO PACTEHUN B KOHTpoiaupyeMoil cpene. KoHTposiu, MOBTOPHOCTH,
npoBeieHue dKcrnepuMmeHnTta. [lmanupoBanue skcnepumenTa. OIlleHKa pe3yJbTaTOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIOUIME HA MPOPACTAHHE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOIOIMU KPYTJIOTOAMYHOTO BBIPAIMBAHMS CAJTATOB U MUKPO3EJICHH



B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX ycNoBHUsX. COOp yCTaHOBKHU [JIsl BbIpAl[MBaHUS
pacTeHUl B KOHTPOJIMPYEMBIX YCIOBHSIX.
3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuit (20 uacos)

Bopga. PactBop. BbITsiKka. AHHOHBI, KAaTHOHBI, 3JEKTpONpoBOAHOCT U pH
pactBopa. Poib XUMHUECKUX 2JIEMEHTOB B TUTAHUU pacTeHui. [lonydeHne nuTaTenbHbIX
BelecTB pacteHUsIMU. [IpakTuyeckas pabora «CxeMbl MUTATENbHBIX pacTBOpoB. Pacuer
7103 YIOOpEHUH JJIsl MUTATEIIbHBIX PACTBOPOBY.

YnoOpenusi: opraHuyecKkue, MHUHEpaldbHble, MHKpPOOHOJOTHYEeCKUe. THuIbl
NUTaHUsl pacTeHuil. Bo3aymHoe 1 MHHEpalbHOE (KOPHEBOE) MUTAHUE PACTEHHIA.
TpaHCIIOPT NUTATENBHBIX BEMIECTB PACTCHUMN: BOCXOIAIIMM M HHUCXOIAIIUNA TOK.
Baxneiime kanuiineie, pochopHble U a30THBIE yA0OpeHUs, uX cBoicTBa. [IpocThie u
cioxHble ynoOpenus. Ilpaktuueckas pabora «[IpaBuna cmemmBaHus yAOOpEHUI»
[Ipaktrueckas padota «lIutanue pacTeHuil: TEXHOJIOTHUS TPUTOTOBICHUS TUTATENbHBIX
PAcTBOPOB JUISl PA3HBIX KYJIBTYP».

PocT u pa3BuTHE pacTEeHHUi: 3Tallbl OHTOTE€HE3a, (PAKTOPBI, BIMSIOUIME HA POCT
pacTeHMii: CBeT, TYyCTOTa NOCaJoK, muTaHue, cyocrpar. Ilpaktuueckas pabora
«MOHUTOPHUHT MUHEPAIIBHOTO MIUTAHUS PACTEHUID.

OcoOEHHOCTM MHTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B JKU3HH
pactennii. DOpMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Ucrounnku docdopa mis pactenus. 3HaueHue GochopcoaepKaninx coequHEeHUN
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B 3HEPreTuueckoM 0OMEHE.

Bnugaue kanus Ha (QuU3MYECKHME CBOWMCTBAa MPOTOIUIA3Mbl, Ha (PEpMEHTHI
yII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 OeNKoB U Jip. Poib Kanus B mojaepxKaHuu MOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynstopHas u cTpyKTypooOpas3oBareiabHas poJib KajlbliMs. YdacTue B
0o0pa30BaHUM KJIETOYHOW CTEHKH, MOAJEPKAHUU CTPYKTYpbl MEMOpPAH U PEryJIsius UxX
IIPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTaboju3Me pacTeHuil. Maruuii B coctaBe XxJjiopoduiuia,
CXOJCTBO XJIOpo(UJUIa U reMorJoOuHa Kak CBHJIETEIBCTBO €AMHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHHUS, UX POJIb B CTPYKTYPHOU OpraHU3aluy KJIETKH,
Y4acTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.

Muxkpoanementsl. [IpeacraBieHuss 0 pojlud MHUKPOIJIEMEHTOB B MeTabOIM3MeE
pacteHuil. OCOOEHHOCTH MOCTYIJICHUS MHKPOA3JIEMEHTOB B pacTeHus. CHHEpPIu3M U
AHTarOHW3M 3JIEMEHTOB TUTAHUS PACTEHUIA.

PacturenpHas QuarHocTMka W METOJbl UACHTHU(UKAIMK HEA0CTaTKa/M30bITKA
aneMeHTOB nutanus. [IpakTuueckas pabora «PacturenpHas JUArHOCTUKAY.

UccnenoBarennsckas padota «O1ieHKa COCTOSHUSI KOMHATHBIX PACTEHHM, PACTCHHIMA
Ha IIKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYMH MATOJIOTMYECKUX COCTOSIHUM (IIpH



HaJTUYUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3IUYHBIX JJIIEMEHTOB Ha
COCTOSTHHE PaCTeHHH (COCTaBICHHUE PA3TMYHBIX TIOJTKOPMOK )».

4. Pecynamopul pocma pacmenuii. 3auyuma pacmenuii (4 uaca)

[Tonstue o perynaropax pocra pactreHuid. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEPEIUTUHBI, TUTOKUHUHBI). MHTHOUTOPHI pocTa pacTeHuid: 1. mpupoaHbie
(aOciu3oBasi KMCIOTAa M HEKOTOphbIe (hEHOJIbHBIE BEIECTBA (MKyMapoBas, KOpUYHas,
CAJIMLIUIIOBAsA K-Thl), 2. CUHTeTHYeCKUE (MOp(AKTHHBI, peTapAaHThl, JePOTUAHTHI,
JNECUKaHThl, repOunuabl). @OUTOMOHUTOPUHI M OLIEHKA COCTOSHUSI PacTEHUU.
CoBpemenHble criocoObl MOHUTOpHUHTA. [IpakTHueckas padota « PUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUA pacTeHu. CoBpeMEHHBIE CIOCOOBI MOHUTOPUHT .

Hccnenosatenbekas pabora «BiusHue rerepoaykcHHa Ha popactaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3INYHBIX PACTECHUII.

3amuTa pacTeHUil OT BpeauTeneil: ocHOBbl Ouomerona. IIpaktuyeckas pabota
«MHCEeKTapuu: NpaBWa U yCIOBUS Pa3BEICHHUS MTOJE3HBIX HACEKOMBIX).

5. Boonas, necuanaa u noueeHHas Kyibmypol, UX NPUMEHEHUE 8 GbIPAUUCAHUU
pacmenuii. Quszuonozusn pacmenuii (8 uacos)

BonHas, necuanas ¥ MOYBEHHas KyJbTYpbl, UX NPUMEHEHUE B BbIPAIIMBAHUU
pactenuii. [IpoBeaenuie Boabl B KOpHE U cTedisie pactenuil. [Ipaktuueckas padbora
«KopHeBoe naBiieHue».

BoaHblii pexuM pacTeHHil: CTpoeHuEe YCThHUIL: (DaKTOphI, BIMAIONIME Ha HX
PACKpBITHE U 3aKPbITHE. 3HAYEHNE MEXaHU3Ma PETYIISILIUU UCTIAPEHMSI BIIArd PACTEHHUEM.
[TpaxTrueckas pabota «I[IpurorosneHue npenapara yCTbUI] METOIOM CIIETIKa.

UccnenoBarenbckue paboThl: «BiusiHUE yCIIOBUN COJEp)KaHUS PACTCHUNM Ha
KOJINYECTBO YCTBHUILD.

@oTOCHMHTE3 — YHUKaJbHBIM mpouecc pacteHuil. TemHoBas u cBeroBas (a3bl
¢doTocuHTe3a. 3HaueHre POTOCUHTE3A I KUBBIX opranu3mMoB. [IpakTuueckas padbota
«DyHKIMOHATLHAS ~ JUArHOCTUKA PAaCTEHUH 10  aKTUBHOCTU  XJIOPOIUIACTOBY
Hccnenosarensckas pabora «Omnpenenenune xiopopmwmia A u b, oieHka
(OTOCUHTETUYECKON aKTUBHOCTU PACTEHUM U (DAKTOPOB, BIAUSIOIIUX HA HEEY.

@akTopsl pocTa pacTEHU: BO3AyX U adpauus. [lonzemMHoe npixaHue pacTEHUM:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. [a3000MeH TIpu  OECIIOYBEHHOM
BoIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. [[pixaHue pacTeHHI.
[IpakTuyeckas pabota «/[pixaHue pacTeHui: OlLIEHKAa MHTEHCUBHOCTH JbIXaHUSl pACTEHUN
Y TJIOJIOBY.

HccnenoBatenbckue paboThl: «BiusHue cmnoco0a BbIpamuBaHus (cocTaBa
MUTATEIBHOW CMECH, CXEMBbI BHECEHHSI) HA POCT U Pa3BUTHUS PA3ITUYHBIX PACTEHUI.



6. Kynemypuovie pacmenua. Coepemennsie acnekmol cenexkyuu (20 uacos)

Kak 4denoBek cran UCnosib30BaTh pacTeHus? CBA3b pa3BUTHUS LHUBUIN3ALNU
YeJoBeKa U OJoMalIHuBaHUA pacteHuil. Jlomectukanusa. Juckyccusa «Jlomectukanus,
BCE JIM PpACTEHUS U IKUBOTHBIE, KOTOpPBIE KUBYT PSIAOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOKHO JIM CYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?»

HacnencTBeHHOCTh U N3BMEHUMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Bunpsl nsmenunBoctsb. [Ipaktudeckas pabora «MoaudukanmoHHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['eH — MaTrepHalbHBII HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxkiiennoBbie KucCHoThl. JIoKann3anus r€HETUYECKOTO MaTepuana B KieTke. JleneHue
kierok. Pemmmkanus [JHK. OcHoBHas normMa MosiexkyisipHol ononoruu. TpaHcKkpumnius.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOPKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(1106011 00BEKT M3 mpeAblaylied padoThl, TJIe W3MEHEHHE MHCTPYKIMU TMPHUBEAET K
M3MEHEHUIO BHEIIHETO BHJ1a O0BEKTA)».

DddexT OyThUIOYHOrO TOPJBIIIKAa M TeHETHYeCKoe pa3zHooOpaszme. Uto Takoe
reHOaHk? 3aueM COXpaHATh I€HETHUYECKHe pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUsI TCHETHYECKUX PECYPCOB pacTeHui (ex situ u in Situ).

3nauenue padbor H.M. BaBunoBa. 3akoH TroMoOJIOTMYECKUX psANOB. LIeHTpsI
IIPOUCXOXKIAEHUS KyJnbTypHbIX pacteHnid H.M. BasunoBa m IIL.M. JKykosckoro.
[Ipaktuueckas padota no rpynnam «OTKya Ha HalIUX cTodax (PYKThI/OBOLIU/3IIAKI.

OcHoBHble MeTonbl cenekuuu. ['nbpunmzanus. dopmsl ordéopa. OCHOBHBIE
HaIpaBJICHUS CEJICKINU: YIYUIICHHE ypOKANHOCTH, YCTOMYMBOCTH K OMOTHUYECKUM U
abuotnueckum (aktopam. [Ipaktuueckas padora «BeipanmBaem ropox. Kak nposectu
CKpELIMBAaHUE Yy TOPOXA».

Ecte mm xu3Hbp B mpoOupke? buorexHoioruss KyJIbTypHBIX PaCTECHUM.
Uccnenosarenbckast pabota «BeIpamuBaHue pacTeHUW B MpoOUpke» (MOKHO
BOCIIOJIB30BAThCSl  pE3yJbTaTaMU MPEABIAYIIUX SKCIEPUMEHTOB MO COCTABJICHUIO
MUTATEIbHBIX PACTBOPOB JIsI PACTEHHI).

Kaxk YeJIOBEK MOKET MOIU(DHUITUPOBATH pacTteHus? I'eneTnueckoe
penaktupoBanue. CoOBpEeMEHHbIE  MOAXOAbl W JIOCTUKEHUSI  I'E€HETHYECKOIO
penaktupoBaHust  pactenmit. [Ipaktuueckass pabora  «I'@HOMHBIE  HOMHUIIBI
(MomenupoBanue pabotsl cucreMbl CRISP-Cas).

7. Pacmumensnas npooykuus. (8 uacos)
HanzeMHble 1 moja3emMHbIe opranbl pacteHuil. [loder u BUIOM3MEHEHHBIN MoOer
pactenuii. CriocoObl pa3MHOXKEHUST PACTEHUM.
[lonsiTue o0 KadecTBe NPOAYKTOB TUTaHUA. [IpoOiaemMbl KOHKYpPEHIIMH
OTEYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMH. JIOTHCTHKA TOCTAaBKU U CPEJICTBA



COXpaHEHHUs1 MpoayKToB mnuTaHus. llpaktuueckas pabora «llpenenbHO momycTHMBbIE
koHneHTpauuu (I1/IK) u metoasl KOHTpoJsis GE30MaCHOCTH PACTUTEIBHBIX MPOAYKTOB
IATAHUD.

Mukpo3seneHb: oJie3HOCTh U TexHosorus. UccnenoBarenbekas padota «OneHka
KauyecTBa BBIPAIIEHHON MUKpO3eJIeH» (JIUOO CBOsI, T1MO0 U3 MarasuHa).

XUMHYECKHI aHaJIu3 MPOJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Totenmmmometpus. Xpomartorpadus. [Ipakruueckas padbota «MeToabI OIEHKH KauyecTBa
PACTUTENBHOW MPOAYKUUU: XPAHEHHUE M COXPAHHOCTh MHUTATENIbHBIX BEIIECTB» (IO
JTOCTYITHOMY 00OPYIOBAHHUIO).

Uccnenoparenbckas padota «Omnpenenenre ButamMmuHa C METOIOM OOpaTHOTO
TUTPOBAHUS B IJI0JIaX HA Pa3HOM CPOKe (CII0C00€) XpaHEHUS.

Monyab «buoTexHonorus» 7-8 kiiaccobl (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OWMOTEXHOJOTMHU. 3adeM YEJIOBEKY OMOTEXHOJIOTMH, B YE€M UX
NPEUMYILECTBO NEePe] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO00BEKTHI OMOTEXHOIOTHH:
POMBIIIUIEHHbIE MUKPOOPTaHU3MbI, KIETKH U TKAaHU PACTEHUH, )KMBOTHBIX U YEJIOBEKA,
onokaranm3atopel. [IpakTudeckas paborta «I[Ipumepbl mpuMeHeHUS OHMONIOTHYECKUX
00OBEKTOB B TBOEH HKUZHNY.

Ceipbe i OMOCHMHTE3a W OLIEHKAa ero OHoJormdeckoi IeHHocTH. OCHOBHEBIC
WMCTOYHUKU YTIIepoja, aszoTa, ¢ocdopa, MHUKpodIeMEeHTOB. MccinemoBaHne HOBBIX
MCTOYHUKOB CHIPbsI (BKJItOUAss BOMPOCHI €ro MpeBapuTeIbHON 00paboTkH), pa3padoTka
HOBBIX MUTATEJbHBIX CPEA, B TOM YHCIE BKIIOYAIOIIUX OHOCTUMYJISTOPHI U JIpyrue
AJIEMEHTHI YIIPABJICHUS U ONTUMHU3ALIMU IPOLECCOB OMOCHHTE3a. MeTo1bl ONTUMH3AIIH
MUTATEIBHBIX CPE/I.

2. Mukpoouonozus (12 uacos)

[TomoskeHne mMPOKApUOTOB B cuUcTeMe opranudeckoro wmupa. CTpoeHue
OakrepuanbHOU KieTku. Knaccudukarus 6akrepuii. Mopdomnorus 6axrepuii. [Ipocteie
U CIOXKHBIE METOAbl OKpaluBaHus Oakrtepuil. duzuonoruss OakTepuil: NHUTAHUE,
IBIXaHKE, POCT M pa3MHOKEHHE. 3HAKOMCTBO C TIOMEHOM ApxeH (IKCTpeMOPUIBHOCTD,
0COOEHHOCTH cTpoeHus KieTku). JlaboparopHas pabora «PUKCUPOBaHHbBIE MPENapaTh
Oaktepuil. OrmnpeneneHue (OpMbl MPEATONKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIOJIB3YSl IPOCTOM MeToA okpacku» JlaboparopHas paborta «OmnpeneneHue TUNa
KJICTOYHOU CTEHKU METOAOM OKpaImuBaHus o ['pamy» (MIpu HATUIUH PEAKTUBOB).

MosiouHokucnoe u cnuptoBoe Opokenue. DoToTpodHbIE U XEMOTPOPHBIC
Oaktepun. Kunernueckoe  ommcaHue — Tmpolecca  pocTa  MMKPOOPraHM3MOB.
OKCIIOHCHIIMAJIbHAST ~ MOJENb  pocta. KuHeTwka THOEIM  MHUKPOOPTaHU3MOB.
JlabopartopHast pabota «IIpuroroBieHne NpUKN3HEHHBIX MPETAPATOB MOJIOYHOKHUCIBIX
OaxkTepuii».



[TaTorennsie 6akTepun. UyMHas majiouka U 4epHas CMEpTh, OOTYJIN3M, CTOJIOHSIK,
Tyoepkyie3. Mcrtopus 60pb0bI ¢ 6akTepuaibHbIMU HHpEeKIusIMU. JlaboparopHas padora
«IToceB cmpiBa ¢ pyk Ha vamku [letpu». JlaGopatopHas padora «Bwinenenue ducToit
KyJIbTyphl Oaktepuil. MeTon pa3BefeHud. MeToj HCTOMIAIONIETO  IITPUXA.
JlabopaTtopHass pabota «Mopdosorudeckass XapaKTepUCTHUKA BBIICICHHON YHCTOU
KYJBTYpPBbI: XapaKTEPUCTUKA KOJIOHUH, (PopMa OaKTEpHil, TUM KJICTOYHOU CTCHKM.

BoiiHa 0eCKOHEYHOCTH: aHTUOMOTHUKHN MPOTUB OakTepuil. MexaHu3Mbl ISUCTBUI
AHTUOMOTHUKOB. MEXKJIeTOYHas KOMMYyHHUKamusi OakTtepuil. YyBCTBO KBOpyMa.
JlabopaTtopHass pabora «CpaBHEHHE pOCTa MHUKpPOOPraHM3MOB Ha dYallke 0e3 U ¢
nobapiieHus aHTUOMOTUKOBY lccnenoBarenbckas pabora «I[lomck MUKpOOpraHU3MOB
00JIaJal0IINX AaHTATOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenue OakTepuil uenoBekoM. KuHeTmyeckoe omnucaHue OHOCHHTE3a
MPOAYKTOB MHKPOOpPraHu3MaMH. bakTtepuu, KOTOpble MOTryT pasjiaraTb IUIACTHK.
Uccnenoarenbckas paboTa «BelieieHre MOJIOYHOKUCIIBIX OaKTEpUi, UCCIEOBAHUE UX
AKTUBHOCTIW.

Mukpoopranu3msl B arpoOUOTEXHOIOTHH. VICKyCCTBEHHBIE aCCOIMAIIMK PACTEHUMN
¢ Mukpoopranuzmamu. MccnegoBatenbekas pabora «Beinenenne O0akTepuii MOJIE3HBIX
JUJISL PaCTEHUID.

3. Jykapuomuyeckue opeanuzmvl 6 Ouomexnoaocuu (naecneevie 2puosl,
opoacocu, 6ooopocau) (12 uacos)

[1necHeBbie rpUOBI MPOIYIIEHTH OMOJOTUYECKUA AKTUBHBIX BEIIECTB.

OOmiast xapakTepuUCTHKa APOAOKeH caxapomuileToB. Mcropust HMCMOIb30BaHUS
TPOXOKEH B TPAJIUITMOHHOW OMOTEXHOJIOTHH. TEeXHOJIOTHH BUHOICIHS U XJIeOoIeueHus,
CHeIMaIn3upOBaHHBIE pachl JIpoxokend. Metabonusm aposxxkei. Peakuusi cniupToBOTO
opoxenusi. JlabopatopHas paborta «llomcuer kieTok apoxxkedt B kamepe [opsieBay.
JlaGoparopHas pabora «OOHapyeHHE MPOAYKTOB CIIUPTOBOTO OPOKEHUS: ITHUIOBOTO
criupTa M yriaekucioro raza». l[lojlydeHue BTOPUYHBIX META0OJIUTOB B JPOXKIKAX.
JIpoxoKu Kak MpoAyleHThl OUOTOIUINB. [TonyueHue 1eneBbiX 0EIKOB B IPOAKKAX.

Oco0EHHOCTH BET€TaTUBHOTO W TOJOBOTO Pa3MHOKECHHS Yy IPOXKKEH, 3HAUCHUE
M3YyYEHHS] MHUTO3a W ILUTOKWHE3a [JIsi ONTHUMHU3AIMHU MPOLECCOB KYJIbTUBHPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAHUS IPUYUH MATOTEHHOCTH JIPOKIKEH U TpuOOB, TIOUCKA
MuiieHed (QYHTHUIIUAOB W pa3pabOTKM HOBBIX  JIGKAPCTBEHHBIX  IPENapaToB.
JlaGopatropHass pabGota «HaOmroneHue  pa3sMHOKEHUS  JIPOAOKEBBIX  KIIETOKY.
[IpakTuyeckas paborta «llomydenue TBopora u kedupa Ha OCHOBE MOJIOYHOKHCIBIX
Oaktepuit». Ilpaktudeckas pabora «OCHOBHBIE BHUJBI KBAaca W UX XapaKTEPUCTUKA
«JIpoA:KM U MOJIOYHOKUCIIbIE OaKTEPUH, IPUMEHSIEMbIE JIJIsl POU3BOACTBA KBACay.
[Ipaktuueckas pabora «CpaBHUTEIbHBIA aHAN3 PA3BUTUS APOXOKEH B a’pOOHBIX U
aHA’POOHBIX ychoBusix». IIpaktuueckas pabora «MeToasl OICHKHA CBOMCTB



xJieboneKkapHbIX apoxokeid. OCOOCHHOCTH MPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTAHTHBIX JAposxokei». VMccmenoBarensckas padora «BrnusHue QU3NKO-XUMHYECKUX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOM MpoAyKIuu (KBac, kedup, chip, xjied u
TIp.)».

Bogopocnun — mepcnekTUBHBINM OOBEKT ISl MPOU3BOACTBA O€iKa W yrieBOJIOB.
buoTtexHnonornueckue METOJbI OYUCTKU TBEPHBIX, KHUAKHUX OTXOAOB U ra3000pa3HBIX
0TX0J0B Mpou3BoAcTB. CTouHble BOAbl. CXeMbl OYMCTKH. BUOMUIBTPBI, a’spoTeHKH,
METAaHTEHKH, OKCHUTCHKH. AKTUBHBIM WMJI U BXONAIIME B HET0 MHUKPOOPTAHU3MBI.
Hcnonb3oBanue BoIOpOCIEH B OUUCTKE CTOUYHBIX BOJ. MccnenoBaTenbekas padboTa
«Bmustaue ¢pusnko-xummuaeckux akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacos)

HacnencTBeHHOCTh M1 MUBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KMBBIX OPraHU3MOB.
N3menuuBocTh. Buasl m3meHunBocTh. [IpakTuyeckas pabota «MoaudukanmonHas
M3MEHYUBOCTH (JIUCThSI, UTOJIKU C OJHOTO JIEPEBA)».

['en — MaTepHaJbHBII HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxknenHoBbie kucioThl. Jlokanu3anus reHeTUYeCKoro marepuana B Kietke. Jlenenue
kietok. Permmukanus JIHK. OcHoBHas qormMa MoJieKyIsspHOM Onosioruu. TpaHCKpHUITIHSL.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «I'eH — HHCTPYKIUS 10 COOpKE KIIETKU
(Ha Oucepe wiu KoHCTpykTope)». IlpakTuueckass pabora «Mytamusi Ha OyTepOpojie
(J1r000¥M O00BEKT W3 MpeAblaylield padoThl, I/ie U3MEHEHUE HHCTPYKLUHMH MPUBEIET K
M3MEHEHHIO BHEIIIHETO BHUJIa O0BEKTA)Y.

5. Bupyconozus. (6 uacos)

[TonoxxeHune BUPYCOB B CUCTEME opraHudeckoro mupa. CTpykTypa U XUMHUYECKUM
coctaB BuUpycoB. Kiaccuduxamus BupycoB. Penpoaykmus Bupyco. I[Ipocmortp
JIOKyMEHTAJIBHOTO (PHJIbMa O BUPYCax.

Bupycs - Bo30yautenu naeximonHsix 6one3neit. OukoBupychl. bakreprodaru:
CTpOCHHE, CBOMCTBa, mnpumeHeHue. lIpaktuueckas pabdorta. «MeTon pa3BeaCHUI
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornyeckue MetToasl 60pLOBI ¢ BUpyCaMH.

6. I'ennasn unscenepus u ouomexnonozuu. (8 wacoes)

OcHoBbl reHHOM uHXKeHepuu. Bektopa. Crnernuduueckue GpepMeHThl OaKTepuil.
[Ipaktrueckass pabotra «OHIOHYKIIE€Aa3bl PECTPUKIUU (paboTa € HYKICOTHIHBIMU
MOCJIe0BATEILHOCTSIMH Ha Oymare).

buorexHomornu nmpoayknuu OEIKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTikeHus
TeHHOW WHKEHEPUHU 1 OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTHBHONO HMMMYHUTETa OaKTepuil W apxeil.



[TpakTuaeckas padota «I'enasie HoxHHIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I['MO. Metoasl nonyuenust ' MO. Urpa-nuckyccus «Beldurpaii rpant Ha co3/1aHHE
I'MOp».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JlomecTukalisi OCHOBHBIE JIOMAIITHUE KUBOTHBIE; COBPEMEHHBIE AKCIIEPUMEHTAX
[0 IOMECTUKAIINM KUBOTHBIX (JIUCHUIIA, HOPKA U ApP. — IKCIIEPUMEHThI HAYYHOU IIKOJIbI
akanemuka bensieBa). [{uckyccus «/loMmectukanusi, Bce M PaCTEHUSI U )KUBOTHBIE,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM OJOMAlTHUBAIOTCS? MOXKHO JU CUYUTATh
TapakaHa 0JIOMAIIHCHHBIM KHBOTHBIM 7).

CoBpeMEHHBIE METOJbI B JKMBOTHOBOJICTBE: TpPAHCIUIAHTAIUSA SMOPHOHOB,
XUMEpHbIE  KUBOTHBIE, KJOHUpoBaHue. IIpaktuueckas pabora «Mertoauka
KJIOHUpOBaHUs (MOJEIIUPOBAaHUE Ha Oymare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJIb IMATOTEHHBIX MHUKPOOPTAaHU3MOB H
Mapa3uToOB B Pa3BUTHUM 3a00JI€BaHUI JOMAIIIHUX >KUBOTHBIX U OCHOBHBIX MepaxX OOpHOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me KMBOTHBIX. [lomoxuTensHoe
U M0OOYHOE (OTPUIIATENEHOE) BO3ICUCTBUM aHTUOMOTHUKOB Ha OPTaHU3M B XO/JI€ JICUCHUS
KUBOTHBIX; LEIM W 33Ja4d BETEPUHAPUU. DHOTEXHOJOTHsS KOPMOBBIX IpENapaToB.
[Ipaktuueckas padbora «CocTaBieHHE palioHa MUTAHUS KUBOTHOTO, PACYET PACXOJI0B
Ha coaepxkanue». MHccnenoBatenbckas pabdora «OleHKa KauecTBa MOJIOYHOM
MPOAYKITUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHbIe MeToAbl cenekuuu. ['mdbpunmuzanus. Popmsl ordOopa. OCHOBHBIC
HAIPaBJICHUS CEJICKINH: YIYUIICHHE YPOXKAWHOCTH, YCTOMUMBOCTU K OMOTUYECKUM U
abuotnueckum (aktopam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nposectu
CKpEILLIUBAHUE Yy TOPOXaA».

OCHOBHBIE TIOAXOIBI CEJICKIMA ¥ OWOTEXHOJIOTUH KYJIBTYPHBIX PpACTCHUH,
I'mOpunnsauus, oTJalieHHas TUOpUAW3aAIUs, HWCKYCCTBCHHBIH OTOOp, TIeTepo3HC,
TpaHcopMmalysa, MyTarcHe3, TeHETHUYECKOe peJakTHpoBaHue). Mcropus cenekiuu B
Poccun u Mmupe, ucTopust pasBUTUS BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBek MoxeT MOAUPUIIMPOBATH pacTeHus? |'eHHas MHKEeHepUsl paCTEHUM:
Urto Takoe reHeTMyecKas HWHXKEHEpHS pacTeHUM. TpaHCreHHble pacTeHus. MeToabl
noydeHusi. O6pa3zoBaHue OMyXoJei y pacTeHuil. ArpobakTepuaibHas TpaHChOpMaIIHs:
Ti-nna3Musl. ['ennr T-JTHK. MosneKyIsIpHO-TEHETUYECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHetmdeckoe penakTupoBanue. CoOBpeMEHHBIE TIOIXOABI U
JOCTIDKCHUSI TEHETHMYECKOTO pemakTUpoBaHusi pacteHuil. [Ipakrtuueckas pabora
«["eHOMHBIE HOXKHUIIBI (MOAEMpOoBaHue padboThl cucteMbl CRISP-Cas).

Ectb nu xu3Hb B mpoOupke? bBHOTEXHONOTHS KyJIbTYpHBIX pPAaCTEHUH.



UccnenoBatenbckast pabora «BelpammBanue pacTeHuid B HpoOUpKe  (MOXKHO
BOCIIOJIB30BAThCSL  pe3yJibTaTaMU MPEABIAYIIUX SKCIEPUMEHTOB MO COCTABJICHHUIO
MUTATEIBHBIX PACTBOPOB JIJIsi PACTCHUI )».

Moayab «MoJsiekyjasipHble 0CHOBBI Gpu3no0ruu u gpapmakogorum» 9 kiaace
(68 uyacoB)

1. @usuonocuueckasn xumus. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble popmbI
KHCJIOPOJIA, X MOJIYYEHUE, HEUTpaIU3alusl.

MaxkposaeMeHThI: MPOLEHT COACPKaHUS B OpraHu3Me, BBIMONHsAEeMas (yHKIHS,
cojepkaHue B mpojykrax nutaHus. Ca2+ - cs3bpIBaromide O€NKH, JETOHUPOBAHUE
KQJIBLIUS, PETYJSALMSA YPOBHS Kajblidsl B OpraHu3Me: TOPMOHBI Mouek. Mg — cTpoeHue
xJiopouiia, ero akTUBAIMS COTHEYHOU SHEPTUEH.

MUKpO3JIEMEHTBI: B KaKUX MOJIEKYJIaX COJIEp)KaTcs, BbINOJHAEMas (QyHKIuS,
coliepKaHue B MpoAyKTax nutaHus. [locneacTBust nepeno3upoBKH MUKPOIIEMEHTAMMU.
Fe — ycBauBaemble THUIIBI COCIMHEHMH >Keje3a. [‘eMomnmpoTewHbl, T'€MOIIMAHHH,
muToxpombl. CU — yCBOEHHME M TpaHCHOPT Menu. benku, coiepxaimue Meb.
[TaTtonorunueckue cuHapoMbl Menke u BusibcoHa, cBsi3aHHBIE ¢ META00JIM3MOM ME/IH.

Tokcuunble 3neMeHThI llepuoanueckoil cucTeMsl sl opraHu3ma. BiusiHue
HEJI0CTaTKa MaKpO U MUKPO3JIEMEHTOB Ha KUBbIE OPraHU3MBbI.

UccnenoBarenbckass  padora  «KoiMuyecTBeHHass  OLIEHKAa  COAEP)KaHUS
MHUKPO3JIEMEHTOB WJIA BUTAMUHOB B IMHIIEBBIX POTYKTaX»»

Kupsl. 3a00neBaHus Y€IOBEKA, CBSI3aHHBIE C HAPYIICHUSIMHU KUPOBOIO OOMEHA.
Jucnunuaemun.

YrneBonpl. 3a0osieBaHMs YeIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU YTIEBOIHOTO
oOmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3a00eBaHus YEI0BEKa, CBA3aHHBIE C HAPYUIEHUSIMU OEITKOBOTO
oOmena. Oynkuuu 6enkoB. PepmeHTsl. Mexanusm aeiictBus. Kitaccol pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktudeckoe 3ansatue «KauecTBeHHbIE peaklMU Ha
OpraHuveckue MoJIeKynbel». llpaktudyeckoe 3anatue «JleHarypamusi  OeTKOBY»
[Ipaktruueckoe 3anatue «M3ydyeHne akTHBHOCTH aMuUIa3bh».

ButamMuHbl ®KupopacTBOpUMbIC, BojopacTBOpuMbIe. [IpeBpaiiieHre BUTaMHUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OcCHOBHBIE THUIBI META0OJMYECKUX peakuuidl. buosHepreTmueckue mNpoIECCHI.
I'makomm3. Hukn Kpebca. Ienps mepenoca 31aekTpoHOB. OKHUCICHHUE KUPHBIX KHCIIOT.
Karabanusm amuHokucnor. ['mokoHeorene3. CUHTE3 yriaeBOAOB, OEIKOB, dUPOB.
Mertabonutuueckue 3a0osneBanus. I[Ipaktuueckoe 3ansTue «Pemenne 3amad  Ha
SHEPIeTUICCKUN OOMEH.

Knerka. Tlonsitue memOpanbl. @yHkunn MeMOpaH. Buasl TpaHcmopTa B KIETKY.



MemOpannbsie opraHouabl. 3a0oyieBaHUS CBS3aHHBIE C HapylIeHHEeM padOoThl
MEMOpaHHBIX OpraHeul, OOJIe3HW HAKOIUICHHA. THUMBl KOHTAaKTOB MEXIY KIETKaMU.
3HaUYECHHE MEKKJIETOYHOW KOMMYHHKAlUMU I 310pOBbs opraHusma. IIpakrnueckoe
3ansaTHe «/{nanu3 (kiaetouka Tpayoe)».

SAnpo. VYpoBHM  ymakoBKM  XpoMarhHa. XPOMOCOMHBIE  TEPPUTOPHHU.
HemeMmOpanHbie OpraHOU/IbI.

2. Monexynsapnasn ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTUH.

HyxkienHoBsie kuciioTel. OCHOBHBIE NPUHITUIIBI cTpoeHus. [IpakTuueckas pabota
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momornrsio
ceKkTpopoToMeTpumn» (IpU HATUYUU 000PYAOBaHUSA).

Martpuunbie CUHTE3bl. Pernukaiius — OCHOBa KJIETOYHOTO jAeiieHus. [IpuHIumb
perukanuu. [Ipaktuueckas pabora «PenukaTuBHas MallinHa (UTpa-IeMOHCTPALINS)».
[Ipaktuueckas padorta «I 1P (Mmonens ammmdukamus Ha Oymare)».

Mytanuu. Uto BeI3biBaeT usMenenus B crpoenuu [JHK. ITpunuuns! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpomMoTopay.

['enernueckuit koa. [lpaktuueckas paborta «PemieHue 3amady Ha T€HETUYECKUM
koq» Tpancismus. [Ipaktudeckas padota «DoJIUHT OEITKOBY.

Opranuzanusi TeHoMa BUPYCOB I[IpOTHBOBUPYCHBIE CPEICTBA, MEXAHU3Mbl X
NEUCTBUSL.

Opranuzanus reHoma  Oaktepuii ~ AHTHOaKTEpUATbHBIC npenaparsl.
HccnenoBarenbckas pabora «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUii»

Opranuzanusi reHoma 3ykapuotr ['eHomMHOe pemakthpoBanue. [IpakTuueckas
pabota «PaboTa B COBpEeMEHHBIX T'€HETHUCCKUX 0a3ax maHHbIX. [Ipoenmenue In silico
aHaJu3a MocleI0BaTeIbHOCTE T€HOBY.

3. @apmaxonozun (28 uacos)

[Tonsitue o nexkapcrBax. [IpuHIMIBI TOX0/1a K TMOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Mertonbl. MccaenoBarenbckas pabota «IKCIEPUMEHTHI IO
OTIpeIeNICHUI0 TOKCUYHOCTH BEUIECTB Ha apTEMUTUSIX).

[Tytu BBenenus JIC. @apMakOKUHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopO1ust) mekapcTB. OCHOBHBIE MEXaHU3MBbI BCaChbIBaHMs. TpaHCIIOPT JIEKapCTBEHHBIX
BewecTB. ['eHbl u O6enku nepBoi (pa3el OnoTpanchopmanuu. [1yTu BeIBEEHUS JTE€KAPCTB
U3 OpraHu3Ma. OKCKpenuss W OJnuMuHanusa. [eHpl u  Oenku BTOpOH  (asbl
ouotpanchopmaru. dapmakonuuamuka. ['1aBHOe M TOOOYHOE, PE30pPOTUBHOE U
MECTHOE, IPAMOE, HEMPsIMOE U pedIeKTOpHOE IeHCTBHE.

Bunbr B3aumoneictBus jekapctB. CUHEPru3M M aHTaroHU3M IPU COBMECTHOM



JNENCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemMOpaHHbIN CUTHAIUHT. THUIBI KJIETOYHBIX pelenTopoB. MemOpaHHBIE:
MOHHBIEC KaHaJbl, KaTaJJUTUYECKUE U comnpsbkeHHble ¢ G-OenkaMu; BHYTPUKIECTOUHBIE:
LUATOIIa3MAaTUYECKUE U sAIepHBbIE. MEeXaHU3MBI JIMTAHI-PELENITOPHOTO B3aUMOJECHCTBHS.
CenexTuBHOCTh (M30MPATETBLHOCTD) JEUCTBUA, CBA3b «XHUMHUYECKas CTPYKTypa —
(dapmakogoruueckas akTHBHOCTD BEIIECTBY.

@apMaKOJIOTMYECKOH MOAYJISIIUA CUHANTHYECKONM XOJIMHEPIHUECKON MEpEeHayH.
MornekynspHblif MeXaHu3M JeHCTBUS W (apMaKoJOTHYECKHe CcBoiicTBa M-
XOJIMHOOJIOKAaTOPOB, raHrIno0JI0KaTOPOB u KypapenogoOHbIX CPEICTB.
@apmakoJIOrMuecKasl  peryjsiidsg  aKTMBHOCTH  aQJPEHEPrUuYecKoro  CHHaICca.
ANpEHOMUMETHKH, aApeHOOJIOKATOPhI, CHUMIATOMUTUKU. [IpakTudeckas padora
«BnusHue anpeHanrHa Ha cep/iedHble COKpalleHHsl (IpOrpaMMHOE 00ECTIEUEHHE)».

MonekynsapHas (apMakoJoTUs aHTUAJUIEPTUYECKUX CpEeACTB. | McTaMUHOBBIE
pEeLenTophl: THUIIbI, MOJEKyJIspHas opraHuzauus. CraOunuzaTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBII MEXaHU3M JIEUCTBUS, 0OCOOCHHOCTH KIMHUYECKOTO MPUMEHEHNUS,
TOYKH MPUIIOKECHUS TIEUCTBUS MHTMOUTOPOB JTUMTUIAHBIX MEIUATOPOB.

MexaHu3M JNEUCTBUS U NPUMEHEHHUE MPENapaTroB, CTUMYJIHUPYIOLIUX MPOLIECCHI
MMyHUTEeTa. PapMaKOJIOTHUYECKass XapaKTEPUCTUKA HWHTEPJICUKUHOB: IIOJIyYEHHUE,
MEXaHU3M JAeicTBUs, npuMeHeHre. OCHOBbI NaTO(U3HOIOTHH OCTPO(]a30BOro OTBETA,
MeIranus BocaieHus. MOJEKyIApHbIA MEXaHU3M NPOTHUBOBOCIATUTEIBLHOTO IEVCTBUSA
TJIFOKOKOPTUKOCTEPOUIOB,  HECTEPOMAHBIX  NPOTUBOBOCHAIMTENBHBIX  CPENCTB.
[Tpaktuueckas padota «I ncronorudeckue npernapaTbl UIMMYHHON CUCTEMBDY.

[ToHsTME O HapKO3€ M HAPKO3HBIX mpenaparax. KiaeToyHbll U HEPBHBIA HAPKO3.
PapMakoJOru4YecKass XapakTepUCTUKA OTAEJIBHBIX TPYNIl HAPKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTh JEUCTBUS Ha IEHTpaldbHyIO cucteMy. [lpakTudeckas pabdora
«I'mecronornueckue nmpenapaTbl HEPBHOM CUCTEMBDY.

®dusnonornyeckuit coH; ¢a3el cHa. Bunel Hapymenuit cHa Ilonstue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX MpernapaTax (FTMMTHOTHKAX ).

MonekynspHple acnekTsl Houunenuuu. OnuartHble pEnenTopbl, WX THIIBL.
DHkedanuHbl ¥ SHAOP(GUHBI - SHIOT€HHBIE JIMTaHAbl OMMATHBIX PELETTOPOB.

AHTUIICUXOTHUYECKOE JEHCTBHUE, BIUSHUE HA (QYHKUHUIO HSKCTpanUpaMuIHON
CUCTEMBbI, IMOLMOHAIBHYIO c(epy, PBOTHBIN LEHTP, apTepUAIbHOE HaBJICHUE, LEHTP
TEPMOpPETYISAUUU. MOJEKYIISIPHbIE MEXAHU3MBI JEUCTBUS HEUPOJIENITUKOB, BIUSHUE HA
no(paMHHOBBIE, CEPOTOHUHOBBIE, aAPEHO- U THCTAMUHOBBIE PELIETITOPHI, UX ACHCTBHE Ha
KJIETOYHbIE MeMOpaHbl, Ha JCTIOHUPOBAHWE TKAHEBHIX MOHOaMUHOB. [loTeHrman-
3aBUCUMbIE HATPUEBbIE KAHAJIBI KaK MUIIIEHU ACHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
WHTUOMPOBAHUS OTEHIIMAII-3aBUCUMBIX HATPUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMHU.
[Ipaktuueckass pabora «Kapra oskcnpeccun n0(GaMHHOBBIX UM CEPOTOHMHOBBIX
penenTopoB B MO3Te MbIei». MccnenoBarensckas padora «lloBeneHueckne TeCcThl Ha



peiokax Danio rario. Caemno-temHas kamepa». MccnemnoBarenbckas pabora
«[loBenenueckue TecThl Ha peiOkax Danio rario. Otkpeitoe mosey. MccienoBarenbekast
pabora «IloBeneHueckue TecThl Ha ppIOKax Danio rario. CraitHoe mOBeACHUEY.

Moayab «MoJieKyJasipHbIe 0CHOBBI ceJieKiun» 9 kiacc (68 yaca)
1. Monaexynapuas ouonocus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHSI MOJICKYJISIPHOU OMOJIOTHUHU.

HyxneunoBsie kucnotsl. OCHOBHBIE TPUHIIMIIBI cTpoeHUs. [IpakTudeckas pabora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa npemnapatoB JHK ¢ momomisio
cekTpooToMeTpun» (Ipu HATUYUU 000PYIOBAHUS).

MartpuuHble CUHTE3bl. Pernnukanus — OCHOBa KJIETOYHOTO AeneHus. [IpuHuumnb
permukaruu. [Ipaktuueckas pabora «PerukaTuBHas MalivHa (UTpa-IeMOHCTPALIUS )».
[IpakTuueckas padota «I 1P (Mongens ammnudukanus Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHenus B crpoenuu [JHK. ITpunuumne! penapanuu.

Tpanckpunmus. [Ipaktuueckas padora «Cuna mpomMoTopay.

I'enetnueckuit xoa. Ilpaktuueckas pabora «PemieHue 3a7ay Ha TE€HETUYECKUM
koq» Tpancmsius. [Ipaktuueckas padota «DonIUHT OEIKOBY.

Opranuzaiusi reHoMa BUPYCOB [IpOTHBOBUPYCHBIE CpeICTBa, MEXAHU3MbI HX
NEUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOAKTEepUaIbHbIE rpenaparsl.
Uccnenosarenbckas padbota «PacrnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzaiusi reHoMa 3ykapuoT ['eHoMHoe penakTupoBanue. [IpakTudeckas pabora
«PaboTta B COBpeMEHHBIX TeHETHUCCKUX 0a3ax naHHbIX. [IpoBenenue In silico ananuza
MOCJIE0BATEIbHOCTEN TEHOBY.

2. Monexynaphuie ochoswt cenemuxu (20 uacos)

[Ipenmer renetuxku. Kparkas UCTOpUS  pa3BUTUA  MPEJACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa k nMpU3HaKy: Kak packpacuTb Kota. Uto Takoe npusHak? [1yTs OT rena no
npuzHaka. Myrtauu. Asnenu. ['eTepo3urorsl U TOMO3UTOTHL. J[OMUHaHTHBIE H
peueccuBHble amnenu. PoneBas wurpa «Amenu». HccienoBaTtenbCKUil  TTPOEKT
MyrtareHnble (GaKkTOPBHI.

['enbl cTposAT opraHu3M. BkirodeHHe W BBIKJIIOUEHHE OOJBIIOro HabOpa I'EHOB.
Kak kieTku moHuMaroT, Kakue reHbl TOJKHBI padoTathk. PoneBast urpa « Cynbp0a KIeTKn.
I'ensi-nepexmouatenu. [IpakTuueckoe 3aianne «AITOPUTMBI AJIs KIIETOKY.

JluckpeTHOEe HacleqOBaHWE MPU3HAKOB. 3aKOHbI MeHJensd: OJWH T€H - OJUH
npu3Hak. Cxema CKpenuBaHusi. 3aKOH €IuHO00pa3us THOPUIOB MEPBOTO MOKOJEHUS.
[IpakTnueckoe 3amanue «ExnmHooOpa3ue mepBOro MoOKOJEHUs». 3aKOH pacIlerICHHs



MpU3HaKa BO BTOpOM nokoJjieHuu. [Ipaktuueckoe 3amanue «PacuierieHne BO BTOPOM
nokosieHun». VMccnenoBarenbckuii mpoekT «3akoHbl I'. MeHnens B 9KCIIepUMEHTE.

3akoHbl MeHzens: HECKOJIbKO I'€HOB - HECKOJBKO MpU3HAKOB. [IurubpuaHoe
ckpeniuBanue. HesaBucumoe pacxoxkjaeHue XxpomocoM. [lpakTthueckoe 3anaHue
«Pemerka [lenneray. CuerieHHOE HAaclieJOBaHUE.

B3aumopeiictBue reHoB. AsuienbHOe U HeayienbHoe. IIpakTuueckoe 3aHsATHE
«B3anmojelicTBHSI reHOB (MOJIETMPOBAHUE CHHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 camKu. Biusiaue gaxtopos
OKpyXarmuen cpenbl. XpoOMOCOMHOE omnpeaencHue noia. [loloBeie XpOMOCOMBL.
[Ipaktuueckoe 3amanne «HacnmenoBanue, cuemieHHoe ¢ mojom». [Ipobiema
JIOTIOJTHUTEIBHON X-XPOMOCOMBI Y JKEHUIUH. TpeX1BETHbIC KOILIKH.

3. Monaexynapmusie ocHogbl cenexkyuu (28 uacos)

I'enbl B nonyssiuusx: Beaukoe pasHosecue. [lomymsanus. YacToTel BCTpe4aeMOCTH
MpU3HaKa u amens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3aganue «HactoTsl
ajuteneit, reHoTunoB W ¢eHoTunoBy. MccnegoBaTenbCKuit MPOEKT  «AHaIMU3
T€HETUYECKON CTPYKTYpPhI MOMYJISILIMKU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsiuuu MEHSIIOTCS: YMCIECHHOCTh, MHUTpalusi U BbIOOp cymnpyra. dakTopsl,
KOTOpBhIE BBIBOJAT TOMYJISIUI0O W3 paBHOBecus Xapau-BaitnOepra. YmucieHHOCTH
nonyysiuu.  PoneBas wurpa  «9ddexkt ocHoBatens». PoneBas wurpa  «Oddext
OyTbuIOYHOTO TOpJbIIKay. peid renoB. Myramuu. HeciydaitHoe ckpernuBaHue.
N3omsus.

[Tormymsiun  MEHSIIOTCS:  €CTECTBEHHBIM — oTOOp. MexaHu3m  JIeMcTBUS
ecTecTBeHHOTO oTOOpa. JIBrKymuii oT6op. PoneBas urpa «EctecTBEeHHBIN 0TOOPY.

Monudukannontas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
Mo uduKalMOHHONW M3MeHunBocTH. ccnenoBarenbckue padoTsl «MoaudukanoHHast
U3MEHYMBOCTh PACTEHUI B MpeEIesiax BaILIETO MECTA KUTEIbCTBAY.

HacnenoBanne KOJNMYECTBEHHBIX MNPU3HAKOB. KonIMYeCTBEHHbIE MNPU3HAKHU.
CpenoBast U3MEHUMBOCTH npu3Haka. KoadgduimeHnt nHacinenyemoctu npusHaka. OTBET Ha
ot6op. Ilouck reHOB KOJIMYECTBEHHBIX MpU3HAKOB. OMHOHYKJICOTHUJIHBIC BapHUAHTHI
re’oB. JIHK-uur. ITogHOr€HOMHBIN aHaAIN3 acCcoIhalni.

«Owmby Hag reHomoM. [loctrenomuas spa. ObpatHas reHetuka. « OMHKCHBIE
uccienoBanus. [Iporeom, meradbosom. [IpakTrdeckoe 3amanne « ATpOHOMBD».

JlomecTukaiuys M IEHTPhl I'eHETHYECKOTo pa3zHooOpasus. Iloucku pacreHuit ¢
«XOPOIIUMMY TMPU3HAKAMU JUIS YesioBeKa. LIeHTphl reHeTuuecKoro pa3zHooOpas3us.
Huxomnait VianoBuu BaBusnos. Cenexius. KomOuHamonHass U TMOpUIHAST CEJICKIIUS.
I'erepo3uc. Ilpaktnueckoe 3amanue «l OMOJOTMYECKHE PsIAbl  HACIEICTBEHHOU
M3MEHUYUBOCTI.

CoxpaHUTh U U3YUYUTh T€HBI, YTOOBI MEHATH Oyayuiee. Kak nmpaBUiIbHO XpaHUTh



reabl. Komnekumm TreHeTHMYecKux  pecypcoB  pacteHuil. I[lpaktukym  u/mnum
HCCIIEOBATEILCKUN MPOCKT «MeTOo/ bl KyJIbTUBHPOBAHUS IN VItro 1 coXpaHeHUs
F€HETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEIICKIIMM.

['eHeTnueckue MLEHTpHI B Halled cTpaHe. ['ne 3aHUMArOTCd TEHETUKOM W
TEHOMMKOU I HY /]I CEJIbCKOTO X035 CTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATUS B paMKax MpOrpaMMbl HampaBieHbl Ha O0OECIEeUEeHUE JTOCTHUKEHUS
IIKOJbHUKAMH  CJIEAYIONIUX  JIUYHOCTHBIX, METaNpeIMETHBIX U  MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJILTATOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cghepe epaswcoanckoco eocnumanus: TOTOBHOCTH K  KOHCTPYKTHBHOM
COBMECTHOM JIeATEIbHOCTH MPHU BBITIOJIHEHUH UCCIIEOBAaHUHN U MPOEKTOB, CTPEMIICHHUE K
B3aMMOTNIOHUMAHHIO ¥ B3aUMOITOMOIIIH.

B cipepe nampuomuueckozco 6ocnumanusi; OTHOIICHUE K OMOJIOTMU KaK K BaKHOU
COCTaBJISIONICH KyJIbTYpbl, TOPJOCTh 3a BKJIAJ POCCUHUCKMX M COBETCKMX YYEHBIX B
pPa3BUTHE MUPOBOW OMOJIOTUYECKOM HAYKH.

B cgepe Oyxosno-npascmeennoco ocnumarnus: TOTOBHOCTH OIICHHBATH
NOBEJICHUE M MOCTYNKU C TO3WUIHMH HPABCTBEHHBIX HOPM M HOPM 3KOJOTUYECKOU
KYJbTYpPbI, TIOHUMAHUE 3HAYUMOCTH HPABCTBEHHOTO aCMEKTa ACATEILHOCTH YEJIOBEKA B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco e6ocnumanus: TOHUMaHUE PO  OWUOJOTHU B
(bOopMHUPOBAHUY ICTETUUECKON KYIbTYPhI IUYHOCTH.

B cghepe usuueckoco socnumanus, hopmuposarnus Kyaibmypwvl 300p08bs u
IMOYUOHAILHO2O OJIA2ONONYHUsL. OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 37I0pOBbIN 00pa3 KKU3HU (370pOBOE MUTAHUE, COOJIIOACHUE TUTUCHUYECKUX
MIPaBUJI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHSATUN U OTIbIXA, peTyisipHas punyeckas
AKTUBHOCTB); OCO3HAHUE TIOCIEACTBUIN 1 HEMPHUSATUE BPEIHBIX IPUBBIUEK (YIIOTpebIeH e
QJIKOTOJIs, HApKOTUKOB, KypeHHE) W UHBIX ¢GopM Bpena s (U3MUECKOro U
MICUXHYECKOTO 3JI0POBbs; COONIOACHUE TMpaBU OE30MaCHOCTH, B TOM YHCIIEC HABBIKU
0e30macHOro MoOBEJEHUs B MPUPOIHON cpefie; chopMUPOBAHHOCTh HABBIKA PEQIICKCHUH,
yIpaBJieHHE COOCTBEHHBIM AMOIIMOHATIBLHBIM COCTOSTHUEM.

B cgpepe mpyoosozo éocnumanus: aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKHUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, TOPOJia, Kpasi) OMOJIOTrMYECKON M IKOJIOTHUYECKOM
HaIPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY M3YUEHUIO MPOQECcCuil, CBI3aHHBIX C
OMOJIOTHEH.

B cgepe sKonocuueckoco eocnumawuus: OpUSHTAIUMST HA  TPUMEHEHUE
OMOJIOTUYECKUX 3HAHUN TIPU PEIICHUH 3a]]a4 B 001aCTH OKPY>KaIOIIEH CPEeJIbl; OCO3HAHUE
HKOJIOTUYECKUX TTPOOJIEM U MyTeH WX PEIICHUS; TOTOBHOCTh K YYaCTHIO B TPAKTUUECKOM
JEATEIIbHOCTH SKOJIOTUYECKOW HAMPABICHHOCTH.

B cgepe nomumanua yewnHocmu HayyHo20 NO3HAHUA! OPUEHTAIMS Ha
COBPEMEHHYIO CHUCTEMY HAy4YHBbIX TMPEJICTABICHUNH 00 OCHOBHBIX OHOJOTHYECKUX
3aKOHOMEPHOCTSX, B3aNMOCBSA35X YEIOBEKA C MPUPOJHOM M COLMAIBHOM CPENON;



MOHUMAHUE PO OMOJIOTUYECKON HAyKu B (POPMUPOBAHUU HAYYHOTO MHPOBO33PEHHS;
pa3BUTHE HAYYHOU JIOOO3HATENHPHOCTH, MHTEpEca K OMOJOTMYECKON HayKe, HAaBBHIKOB
UCCIIEI0BATEIBCKON JEATEIBHOCTH.

B cghepe aoanmayuu K usmeHAIOWUMCA YCIOBUAM COYUANLHOU U HPUPOOHOU
cpeovl: AJEKBATHAs OLICHKA M3MEHSIOIIMXCA YCJIOBHH; MPUHATUE pEUICHUS
(MHAMBUAYaAJIbHOE, B TPYIIIE) B M3MEHSIONIMXCS YCIOBUAX HA OCHOBAHWM aHAIHM3a
Oounonoruueckoi vHGpopMaluy; MIIAHUPOBAHUE  JIEUCTBUH B HOBOM CHUTYyallUH
Ha OCHOBAHWUHU 3HAaHUN OMOJIOTMUYECKHUX 3aKOHOMEPHOCTEH.

MeranpeameTrHblie pe3yJbTaThl:

B cghepe osnaodenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHHIMU OCUCTBUIMU.
ba3oBble Joruueckue JeUCTBUS:
— BBIABJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKH OHOJIOTMYECKUX
00BEKTOB (SIBJICHUN );

— YCTaHaBIIMBAaTh CYIIECTBEHHBIM TMpU3HAK KiIacCcUpUKAUU OUOIOTHYECKUX
OOBEKTOB (SIBJIEHUH, IMPOLIECCOB), OCHOBaHUS i OOOOUIEHHS U CPAaBHEHMS,
KpUTEPUU IPOBOJUMOr0 aHAJIN3a;

— ¢ y4€TOM MIpeIJIoKEHHOW OMOJIOTMYECKOM 3a7aun BBISBISATh 3aKOHOMEPHOCTH U
OPOTUBOpPEYMs] B paccMaTpuBaeMbIX (akTax W HaAOMIONCHUSX; TMpeJiarath
KPUTEPUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

— BBUBJISITH JA€UUUTH WH(DOpMALMM, aHHBIX, HEOOXOAUMBIX [Jis pPEIICHUs
ITOCTABJICHHOW 3aa4H;

— BBIIBJISATh TNPUYMHHO-CJICJICTBEHHBIC CBSA3U TMPU U3YYCHUU OHUOIOTHYECKUX
SBJIEHUNA W TPOLIECCOB; JENIaTh BBIBOJABI C HCIOJIb30BAHUEM JIEAYKTUBHBIX M
MHYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIOUEHUI TI0 aHAJIOTUH, (OPMYIHPOBATH
TUIIOTE3BI O B3AMMOCBS3SIX;

— CaMOCTOSITETILHO BBIOMpATH CMOCOO pelieHusT Y4eOHONW OMOJIOrMYecKOr 3aaadu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHUS, BEIOMpPATh HAaMOOJIEe MOAXOAAIINI
C YYETOM CAMOCTOSITENHHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccie10BaTeNbCKUE ICUCTBHUS:

— HCHOJIB30BaTh BOIPOCHI KAK UCCIIETOBATEIbCKAA HHCTPYMEHT ITO3HAHMS;

— (opMynHpoBaTh BONPOCHL, (UKCUPYIOIIME Pa3pblB MEXIYy pealbHbIM H
KeJlaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBeKTa, M  CaMOCTOSTEIbHO
yCTaHABJIMBATh UICKOMOE U JAHHOE;

— ¢opMupoBaTh  TUMOTE3y 00  HCTHHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

— TIPOBOAMTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY TUTaHY HAOJIFOICHHE, HECIOKHBIN
OMOJIOTUYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE WCCIEIOBAHUE TIO0 YCTAHOBJICHUIO
0CcOOEHHOCTEeN Onoorniyeckoro o0bekTa (mporecca) U3y4eHus,

— TPUYUHHO-CIICJICTBEHHBIX CBS3€H M 3aBHCHMOCTEH OHOJIOTMYECKHUX OOBEKTOB
MEXy COOOM;



— OLICHMBAaTb Ha INPHUMCHHUMOCTb U JOCTOBCPHOCTL I/IH(l)OpMaHI/I}O, INOJIYYCHHYIO B

X0/J1e HaOJIIOICHUS U SKCTIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIMPOBaTh OO0OOIIEHHS W BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOIO HAOJIOACHUS, SKCIEPUMEHTa, BIAJETh MHCTPYMEHTAMHU OIECHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX BBIBOJOB U 0000IICHUI;

MIPOTHO3UPOBATH BO3MOKHOE JalbHENIIee pa3BUTHE OMOIOTHUYECKUX MPOLIECCOB U
UX TOCJEACTBUS B aHAJIOTUYHBIX WM CXOJHBIX CUTYallUsIX, a TAKXKE BBIABUTAThH
MPEANOI0XKEHNs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

PaGora ¢ nuadopmanuei:

B

— TMPUMEHSTH PA3IUYHbIE METOAbI, MHCTPYMEHTHI U 3aIIPOCHI MPU MMOUCKE U OTOOpE

OMoNOTUYeCKOM MHQPOPMAllMM WA JaHHBIX U3 MCTOYHUKOB C Yy4€TOM
MPeI0KEHHOM y4eOHOM OMOI0THYECKOM 3a1auH;

BBIOWpATh,  AHAIU3UPOBATH, CUCTEMATU3UPOBATH UM  UHTEPHPETUPOBATH
OMOJIOTHYECKYIO0 HH(POPMAIIUIO PA3IMYHBIX BUIOB U (hOPM TPEACTABICHHUS;
HaXOJIUTh CXOJIHBIE apTYMEHTHI (TIOATBEPKIAFOIINE HIIM ONIPOBEPTaIONTUEe OJHY U
Ty K€ UJIEI0, BEPCHUI0) B PA3TUYHBIX HH(HOPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (hOpMY IIpeicTaBiIeHUus HH(OPMAIUH U
WJUTFOCTPUPOBATH PEIIaeMbIE 3a/1a91 HECIIOKHBIMU CXEMaMH, THarpaMMaMi, HHON
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh HANEKHOCTh OWoOJIOrMUecKoi HWHGOpPMAIMM TIO0  KPUTEPHSIM,
MPEJIOKEHHBIM YUUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEILHO;
3alIOMHHATH U CHCTEMATHU3UPOBATH OMOJIOTHYECKYIO0 HH(POPMAIIHIO.

chepe o06n1a0€eHUs YHUBEPCATILHBIMU YUEOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU

OOuienue:

— BOCHPUHHUMATH U GOPMYIUPOBATH CYXACHUS, BEIPAKATH SMOLMU B MPOLECCE

BBITIOJIHEHHUS MTPAKTUYECKHUX U JTa0OPaTOpPHBIX PaboT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PEHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
pacno3HaBaTh HeBepOajbHbIE CpEACTBA OOIIECHMS, TOHUMATh 3HAYECHHE
COIIMAJIBHBIX 3HAKOB, 3HATh M PACIO3HABaTh MPEANOCHUIKH KOHMIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

MOHUMATh HAMEPEHHS JIPYyTUX, TMPOSIBIATh YBAKUTEIHLHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOM popme hopMynHpoBaTh CBOU BO3PAKEHUS;

B XO/I€ IMAJIOTa W/ WK AUCKYCCUU 337]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi
OMOJIOTHYECKOM TEMbl W BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha pEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTAaBIISATh CBOM CYXJACHUS C CYKICHHUSIMHU JIPYTUX YYAaCTHUKOB JHAIIOTA,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

MyOJIMYHO TIPEACTABISATH PE3YJIBTATHl BHITIOJTHEHHOTO OMOJIOTHYECKOTO OMBITa
(3KCcTIepUMEHTa, UCCIE0BaHUs, IPOEKTA);



- CaMOCTOSITEILHO BBIOUpATh (hOpMAT BHICTYIUICHHUS C YYETOM 3a7a4 MPe3eHTAIlUd U

OCOOCHHOCTEM ayJIUTOPUH U B COOTBETCTBUM C HHUM COCTaBJISATH YCTHBIE U

MMUCbMEHHBIE TEKCThI C UCTIOIB30BAaHUEM WLTIOCTPATUBHBIX MaTEPUAJIOB.
CoBMecTHas AeITENbHOCTD (COTPYAHUYECTBO):

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAIbHOU
paboThl NpU pEUICHUU KOHKPETHOM OMOJOTrHYecKOM MpoOsemMbl, 000CHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHs TPYNTIOBBIX (DOPM B3aUMOJECUCTBUS TIPU PEIICHUN
MMOCTaBJICHHON y4eOHOM 3a1a4m;

MIPUHUMATH LEJIb COBMECTHOM JIESITETbHOCTH, KOJUIEKTUBHO CTPOUTH IEMCTBUS MO
e€ JOCTHIKEHUIO: PaCIpeessiTh POJH, TIOTOBAPUBATHCS, OOCYKJATh MPOILECC U
pe3ynbTaT COBMECTHON paboThI;

yMeTh 0000IIaTh MHEHHMS HECKOJIbKUX JIIOJeH, TMPOSBIATH TOTOBHOCTH
PYKOBOJUTD, BBITIOIHATH TOPYUYEHUSI, IO TIUHSATHCS;

TUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM palOThI, ONPEACNIATh CBOIO POJIb (C
y4ETOM MPEANOUTCHUN U BO3MOKHOCTEM BCEX YUYaCTHUKOB B3aMMOJICUCTBUS),
pacnpeaensaTh 3a1a4i MKy WICHAMH KOMaH/bl, y4aCTBOBATh B IPYIIIOBBIX
dbopmax padoThl (00CYX1eHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE ITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh PabOTHI, JOCTUTATh KAU€CTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HAIIPaBIICHUIO U KOOPAUHUPOBATh CBOM JIEUCTBUSA C IPYTUMU WICHAMU KOMAH/IbL;
OIICHMBAaTh KAa4eCTBO CBOEro BKJIaJa B OOMMNA TPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO  CPOPMYJTUPOBAHHBIM  YYaCTHMKAMH  B3aUMOJCHCTBUS;
CpaBHUBATh PE3YJbTATHI C UCXOAHOM 3a/1a4€il U BKJIA] KaXJ0TO YJIE€HAa KOMAaH bl B
JOCTIKEHHUE PEe3yJIbTaTOB, pasfeisaTh cdepy OTBETCTBEHHOCTH U TPOSBISATH
TOTOBHOCTBH K MPEIOCTABJICHHUIO OTYETA MEPE TPYIIION;

OBJIAJIETh CHUCTEMOW YHUBEPCAIBHBIX KOMMYHHUKATUBHBIX JACHCTBUM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTH COLUAIBHBIX HABHIKOB M AMOITMOHAIBHOTO
MHTEJUIEKTA IKOJIbHUKOB.

B ciepe oenadenus yrusepcanvuvimMu y4eOHbIMU PeYIAMUBHLIMU OCUCTNGUSMIL:
CaMoOpranu3alys:

BBISIBJISITH MTPOOJIEMBI ISl PEIICHUS] B JKU3HEHHBIX U Y4YEOHBIX CHUTYyallHsX,
MCIOJIB3YS OMOJIOrMUECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3JIMUHBIX MMOAXO0AaX IPUHATHS PEIICHU (MHIUBUAYATBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM pEUICHHs 3aJadd (WM €ro 4YacTh),
BBIOMpATh CMOCOO0 pelleHus Yy4eOHOM OHOJOrMYecKOM 3aJayu C  y4€ToM
UMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
npejsiaraéMble BApUaHThI PEIICHUI;

COCTaBIISITh TUIAH JeWcTBUU (TNIaH peanu3allid HAaMEUEHHOTO ajropuTMa
pEIIeHNs), KOPPEKTUPOBAThH MPEAJIOKEHHBIN aNTOPUTM C YYETOM TIOTyUEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

7ieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pedaekcus):

BJIAJIETh CLIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBALIMU U PEPIICKCUH;

JaBaTh aJ€KBATHYIO OLEHKY CUTYALlMH U MPEJIaraTh IUIaH €€ U3MEHEHMUS;
YUUTBIBaTh KOHTEKCT U MIPEJBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU
pemieHnd y4eOHON OMOJIOTMYECKOW 3aladyd, aJanTUpPOBaTh pEIIEHUE K
MEHSIOIUMCS 00CTOSATENbCTBAM;

OOBSACHATH MPUUUHBI TOCTHKEHUS (HEAOCTUIKEHHS) PE3YJIbTaTOB JESTEIbHOCTH,
JaBaTh OILIEHKY INPUOOPETEHHOMY OIBITY, YMETh HAaxOJWUThb ITO3UTUBHOE B
IPOU3OLIEIIEH CUTYALINH;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBILINXCS CUTYallUid, YCTAHOBJIEHHBIX OITMOOK, BO3HUKILIUX TPYAHOCTEN;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pasnuyaTh, HAa3bIBATh U YIPABISITH COOCTBEHHBIMH AMOIUSIMU U 3MOLMSIMHU
APYTHX;

BBISIBIIATH U aHATM3UPOBATH MPUIUHBI SMOITUH;

CTaBUTH ce0s1 Ha MECTO JIPYroTo YeJIOBEeKa, IOHUMATh MOTHUBBI M HAMEPCHHUS
ApPYTOro;

PETYIMPOBATH CIIOCOO BHIPAKCHUS IMOIIHH.

[Tpunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €r0 MHEHHIO;

MPU3HABaTh CBOE MPABO Ha OIIMOKY M TaKOE K€ MPaBO JAPYroro;

OTKPBITOCTh ce0€ U APYTHM;

OCO3HaBaTh HEBO3MOXXHOCTH KOHTPOJIHUPOBATH BCE BOKPYT;

OBJIAJICTh CHCTEMON YHUBEPCAbHBIX YICOHBIX PETYIATUBHBIX ACHCTBUH, KOTOpas
oOecrieunBaeT (HPOPMUPOBAHKHE CMBICTOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSIS
MO3UIINS JIMYHOCTH), M KU3HCHHBIX HABBIKOB JIMYHOCTH (YTpaBIEHUS COOOM,
CaMOJIMCIIMIUINHEI, YCTOMYMBOTO TIOBEICHHUS ).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— mnpuoOpeTeHne OMbITa MCIOIB30BAHMS METOJ0B OMOJIOTHYECKON HAYKH C IEIBIO

M3y4YeHUs] OMOJIOTHUYECKUX OOBEKTOB, SIBJICHUM W MPOLIECCOB: HAOJIOICHHUE, ONMCAHMUE,

IMPOBCACHUC HCCIOKHBIX OMOJOrHYECKHUX OITBITOB H 9KCIICPUMCHTOB, B TOM 4YHCJIC C

MCIIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJOTUIECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHUA UMHTCTPUPOBATH OMOJIOrMYECKHE 3HAHMS CO 3HAHUSAMU U3

JIPYTUX y4eOHBIX MpeaAMETOB ((HhU3UKHU, XUMHH, Teorpadrn, UICTOPUH, OOIIECTBO3HAHUS
T 1.);



— (opmupoBaHHEe yMEHUN perniaTh yaeOHbIe 3a1a9i OMOJOTHUYECKOTO COMIePKaHUS,
BBISIBIISIT  NPUYMHHO-CIIC/ICTBEHHbIE  CBSI3M,  IPOBOJUTh  KA4eCTBEHHBIE U
KOJTMYECTBEHHBIC PACUETHI, JIeTIaTh BHIBOIBI HA OCHOBAHUH TIOJIyYCHHBIX PE3YyJIbTaTOB,;

— (opmupoBaHue yMeHHs IUJIAaHUPOBATH YYEOHOE MCCIEIOBAHUE WM MPOEKTHYIO
paboTy C yu4eToM MOCTAaBICHHOU 1eNu: (pOpMyIUpOBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHUs, BBHIOMPATH AJCKBATHO TOCTABICHHOW €M METObI, JCNaTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS WM MPOEKTHON ACSTEIIbHOCTH;

— (¢dopmupoBaHHEe  HWHTEpeca K  yrayOJeHWI0O  OWOJOTHYECKUX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHAIbHAS OPUEHTAIIMS ) U BRIOOPY OUOJIOTUH
Kak PO HIIBHOTO MpeAMETa Ha CTYIIEH! CPEIHETO TIOTHOTO 00pa3oBaHus s Oyaymien
npodeccuoHanbHON NIeATeNTbHOCTH, B 00JaCTH OWOJOTUH, MEIUIIMHBI, SKOJOTHH,
NICUXOJIOTUH, BETEPUHAPHUH, CETTHCKOTO XO35UCTBA;

— BIAJCHUC HaBbIKaMu pPaboTel ¢ wWHGOPMAIMEH  eCTECTBEHHO-HAYYHOTO
COJIep>KaHusl, TIPEACTAaBICHHOW B pa3Hoi ¢opme (B BHUJIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpadukoB, auarpamm, MoJelel, H300pKEHUI), KPUTHYECKOrO aHalu3a
uH(GOPMAIIHU U OLIEHKH €€ JJOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKUE 3HAHUS CO 3HAHUSIMHU JIPYTUX Y4EOHBIX
MIPEAMETOB; UHTEPEC K YIIIYOJIEHUIO0 OMOJIOTMYECKUX 3HAHUN U BBIOOPY OMOJOrMU Kak
npodUILHOTO TpeAMETa Ha YPOBHE CpeaHEro oOIero oOpa3zoBaHus s Oyayiiei
nmpoeCCUOHAIILHON JISATEIbHOCTH B 00JIACTH OHWOJIOTMH, MEIUIIUHBI, DSKOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, MHINEBONW IMPOMBIIIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATUCTHUCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH CpEeJbl, BIMSIONMX HA Pa3BUTHE U
CYILIECTBOBAHHE JKMBBIX OPTAHU3MOB, aIANTAIMK K (paKTOpaM OKPYKAIOIIEH Cpebl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTHH, UCTIOIB30BAHUS €€ TIOCTH)KCHHI B
COBPEMEHHOM U3HH YeJIOBEKa, 0COOCHHOCTH HMCTIOIB30BAHMS KUBBIX OPTAaHU3MOB JIJIS
MIPOU3BOACTBEHHBIX HYXK/]I YCIIOBEKA;

— 3HAHHWE OCHOBHBIX IOJIXO0/I0B CEJCKIIMHA U OMOTEXHOJIOTHH KYJbTYPHBIX PACTEHUH,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHUSA, ONEPHPOBATH
MOHATUSAMU, THOpUAM3ALUS, OTAAJNEHHAs THOPUAM3alUs, HWCKYCCTBEHHBIA OTOOD,
reTepO3ucC, TpaHCHOPMaIHs, MyTareHe3, TCHETHUIECKOE PEAAKTHPOBAHHUE;

— TIOHUMaHWE MOJICKYJIAPHBIX  MEXaHW3MOB  peaju3allii  HACIEJCTBEHHOMN
nH(}OpMAIUU U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHATHSIMU MOJICKYJISIPHON
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUH — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHUI YEIOBEKA, MEXAaHH3MOB WX Pa3BUTHS, CIIOCOOAX
WX IUaTHOCTHKY U JICUCHUS;



— (opmMupoBaHKE YMEHHS MCIOJb30BaTh MOHATUHHBIA anmapaTr U CHMBOJIMYECKHM
S3BIK TEHETHKH, TPAMOTHOE IPUMEHEHHWE HAyYHBIX TEPMUHOB, TOHITHH, TEOPH,
3aKOHOB IS OOBSCHEHHMS HaOIIOMAaeMbIX OHOJIOTMYECKUX OOBEKTOB, SBJICHHH H
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTaIIMOHHOM cdepe:

— 3HAHUE, YTO IMPUMEHEHHE COBPEMEHHBIX TEXHOJOTMH MOJICKYJSIPHON OuoIoruu
MO3BOJISIET YCIEUIHO pellaTh TakKue 3JI000JHEBHbIE MPOOJIEMbl, Kak oOXpaHa
OKpYXalollen cpeibl, COXpaHEHHUE 3/I0POBbs YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE
HKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS MPUCIIOCAOIUBAIOTCSD> (IBOJTIOUOHHASA
3Ko0J0rHs) 5-6 kiaaccol (34 yaca)

MOpP(hOIOTUYECKUX U
(U3HOTOTUYECKUX aTaNTaI|M.
[Touemy opranus3msbl He
CTaHOBSITCS OECKOHEYHO
OOJIBIITMMU, MAJICHBKUMH,
BCESIJIHBIM.

Tembl OcHoBHOE coepkaHue JesATe IbHOCTH
IKOJbHIUKOB
1. MbI ucciexyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBarenbckue
JKMBbI€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBL,
(6 9) Bun, oco0b — opranusm Kak Oenku, Oepe3pl U T.1.)
eauHas cucTemMa. Aantamnun OJIMHAKOBBIE?
(mpucnocobnenus). [louarue DOTOKBECTY.
roMeocTasa KuBoro opranu3ma. | [Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «CocrasieMm KHHATY
OrpannueHus PEKOP/JIOB  pAacTeHH U

JKUBOTHBIX HAIIICTO KpasH».

2. Bausinue
OKPpYXKaKoLIen
cpeabl HA KUBbIE
opranu3mbi (12 1)

@DaKTOPBI OKPYKAIOLIEH CPEIbI
(abuoTuveckue, OMOTUYECKUE,
anTporore’usie). [Ipumepnr
abnoTuyeckux (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC Ha )KU3HEIEATESILHOCTD
KUBBIX OPTaHU3MOB:
TEMIEpaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCTIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakropam. [Ipucnocodnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQ)KHOCTH U CBET.

[IpakTrueckoe 3aHsTue
«IBet u Temno» (KyOuku
Jb/ia B3BECUTH, ITOJIOKUTH
B vamiku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpee
pacrasi).

[IpakTueckoe 3aHsATHE
«YT0 pacTBOpsIETCSA B
BOJIE» (IKCIIEPUMEHT
«Kunakuii 1om»).
IIpakTrueckoe 3aHATHE
«Iuddy3us BeiiecTB B
BOJIe (pacTBOPHI)»,
«/IBM>KEHUE pPacTBOPOB 11O
LBETKY».

[IpakTrueckoe 3aHAThe
«JIen mimaBaet B BOE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen mpu 3amep3aHnu




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHUEe KIIETOK).
[IpakTueckoe 3ansaTue
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTb).
[IpakTnueckoe 3ansaTue
«ITurMeHTBb» (MOKHO
pa3lieuTh Ha BaTMaHe
KpacuTelIu U3
dbaomacTepoB.
[IpakTyeckoe 3aHsTHE
«Kak >)XMBOTHBIE TJIaBAIOT
B BO/Ie» (DKCHEPUMEHT C
MTATICTKOM ).
HUccnenoBarensckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
COCTaBa MOYBbI) Ha
pacTeHusi B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCJIOBUSX» (Ha TOCTYITHOM

Marepuare).
3. BzaumopeiictBusi | buotnueckue GpakTopsl. HccnenoBarenbckas
’KMBbIX OPraHU3MOB | 3aKOHOMEPHOCTH Pa3BUTHS pabota «Habmronenus 3a
(4 v) MEXKBUIOBBIX B3aMMOOTHOIIECHUSIMU
B3aMMOOTHOIIICHHH. YKUBOTHBIX TIPH

KosBomtonus (XUIIHUK-KEPTBa;
napa3uT-X03siMH) DBOIIOLUS
CTpaTteruii J0ObIBaHUS MULIY.
CoumanbHOCTB. BHIbI-
BceneHpl. [lepeyens pactenmii-
BpEIUTENEH.

OOBIBAHUH ITHIIN
(KOPMYILIKH JUIsl ITUIL, JJISI
TOPOJICKUX WJIH CENTBCKUX
KUBOTHBIX). BeO-
KaMepbD».
Hccaenosarenbckas
pabora
«Pacnpoctpanenue
BUIOB-CUHAHTPOIIOB B
Hallled MECTHOCTH




4. Yes10BeK B KU3HU
pacTeHuH U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna nu, 4TO MEPBOOBITHHIE
JIFOJTY SKWJIA B TADMOHUH C
npupogoil. OJoMaIHuBaHUE U
MPUPYICHUE )KUBOTHBIX H
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUABI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3noo6pa3ue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yesoBeka. KpacHas kHura
Bameit Teppuropun. Oco60
OXpaHsieMble TEPPUTOPUH,
3anoBeTHUKU Poccun u Mupa.

[Tpaktruueckas paborta
«Pa3zHooOpasue
KyJbTYPHBIX paCTCHUI B
BaIlleM PETHOHEY.
Hccnenosarenbckas
pabota «Bnusinue
AHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUU B
ropo/ie/HaCeIICHHOM
ITYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Baem
pPEruoHe — YHUKAIbHbIC
00BEKTHI TPUPOIBDY».

5. OkoJI0orNUECKHE
Humu (6 4)

buocdepa — ogna us3
BaKHEHUIITNX 000JI04eK 3eMIIH.
UTo Takoe «3KOJIOTUYECKHE
HUIIW» | KaK OHU
dopmupytorca? GopMupoBaHUe
3HaHUU 110 OMOpPa3HOOOPA3UI0
KUZHEHHBIX (QOPM,
MTOBEACHUYCCKUX
IPUCIIOCOOJICHH,
MOJAU(PUKALUOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PactutenbHbie
COOOIIECTBA M X THUIIBI.
PazButne u cMeHbI
PACTUTEIBHBIX COOOIIECTB.

Uccnenosarenbckue
paboThI «IKOIOTHIECKUE
HUIIN BOKPYT T€OS —
onucaHue pakTopoB
OKPYXaroUIEH Cpeb».
HUccnenoBarennckue
paboThI
«DeHOTOTUYECKUE
HAOJIOICHUS.

MoayJb «OcHOBBI pacTeHHeBOACTBa» 7-8 Kiacchbl (68 yacos)

Tembl

OcHoBHOe coaep:xaHue

JlesITeIbHOCTD
MIKOJIbHUKOB

Tema 1. BBenenue B
PacTeHneBOICTBO
(24)

UTto-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAaHNS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUX 3HAHUU
(padotel M.B. JlomonocoBa, O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

[TpakTrueckas paborta
«bouka JIubuxa.




[IpsiHUIITHUKOBA U JIp.).

Tema 2.
ArpoTexHu4ecKui
skcnepuMenT (6 )

IIpaBuna NOCTaHOBKHU
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHussMH. B160p TeMBI,
COCTABJICHHUE TUITOTE3bI, LIEJIN U
3a/1a4 HKCIIEPUMEHTA 1O
BBIPAIMBAHUIO PACTCHUN B
KOHTPOJIMPYEMOU Cperie.
KonTponu, nosropHocrty,
MIPOBE/ICHUE SKCIIEPUMEHTA.
IInanupoBaHue 3KCIEPUMEHTA.
OneHka pe3yiabTaToB
JKCIIEpPUMEHTA.

OcBoeHue TeXHOJI0rnu
KpPYTJIOTOAMYHOTO BBIPAIIMBAHUS
CaJaToOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenosatenbekast
pabota «PakTopsl,
BJIMSIOLINE HA
popacTaHue ceMsH (pocT
IPOPOCTKOB)».
[IpakTrnueckas padora
«C0Oop yCTaHOBKH I
BBIpAIIMBAaHUS PACTECHUI B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. Poab
XUMHYECKHUX
3JIEMEHTOB B

NUTAHUM PACTEHUH
(20 a)

Bopa. PactBop. BeITsbkKa.
AHMOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Pojib XuMH4ECKHX
AJIEMEHTOB B MUTAHUH PACTCHUIA.
[TonyyeHnne nuTaTEIbHBIX
BEILIECTB PACTECHUSMH.

VY noOpenusi: opraHuyeckue,
MUHEpAJIbHbIE,
MUKpOOHOJornyeckue. Tumsl
NIMTaHWs pacTeHu. Bo3aymHoe
U MUHEpaJIbHOE (KOPHEBOE)
MATAaHUE pacTeHUU. TpaHcnopT
MUTATEJIbHBIX BEIIECTB
pAaCTEHUN: BOCXOISIIUNA U
HUCXOISAIIUN TOK. BaxkHelmue
Kanuiinele, pochopHbie u
a30THBIC YI00pEHUs, UX
cBomcTBa. [IpocThie U CloXKHbIE
yInoOpeHus.

Poct u pazButue pacrenuii:
ATambl OHTOTEHE3a, (PaKTOPHI,
BIIMSIFOILIME HA POCT PACTCHUM:
CBET, I'yCTOTa MOCa/I0K, MUTAaHUE,
cybcTpar.

Oco0eHHOCTH TUTaHUs

[Tpaktnueckas padbora
«CxeMbl TUTaTEIbHBIX
pactBOpoB. Pacuer 103
ya0OpeHuit 1yist
MUTATEIbHBIX PACTBOPOBY.
[TpakTuueckas padora
«IIpaBuna cMemmBaHus
yI0OpEeHMIN»
[TpakTuueckas padora
«IIutanne pacreHuii:
TEXHOJIOTHUs
MPUTOTOBJICHUS
MUATATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYP».
[TpakTruueckas paborta
«MOHUTOpPHUHT
MUHEPAIBHOTO TUTAHUS
pacTeHUN.
[Tpaktuueckas pabora
«PacTturenbHas
JTIAarHOCTUKA).
HccenenoBarenbekas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTEeHUH, paCTEHUM HA
HIKOJIbHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
®opMBbI a30Ta U UX
MpEBpaIllCHUE B TTOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
docdopcoaepKanmx
COEIMHEHUH B KJIeTKe. Poiib
MAaKpO3PTUYECKUX COCIUHEHUN
dbocdopa B sHEPTETUUECKOM
obmeHe.

BrusHue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOAHOTO
oOmeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaiepkaHuu
MOHHOT'0 0OajlaHCca B TKaHSX, B
MPOIECCax CaMOPETYJISIIUH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJIb KanblHs. Y4YacTHe B
00pa30BaHUU KIETOUYHOU
CTEHKH, TIOJIJIepKAHUU
CTPYKTYpBI MEMOpaH U
PEryJsius UX MPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusIIa U
reMorJioonHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OpraHuyYeCcKOro MUpa.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aluu
KJICTKH, Y9aCTHE B
OKHUCIIUTENIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencrasiienus o poyu
MUKPO3JIEMEHTOB B
MEeTaboJIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOAJIEMEHTOB B PACTEHUSI.
CHHepru3M U aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJIOTMYECKHUX
COCTOSTHUH (TIpH
HaJIUYUN )».
Hccnenosarenbckas
pabota «O1ieHKa BAUSHUS
Pa3IMYHBIX JIIEMEHTOB Ha
COCTOSIHUE PACTECHUM
(cocraBliieHHE Pa3IUYHBIX
MOAKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [uarHocTUKa U
METOIbI UICHTU(UKAIIAN
HEI0CTATKa/U30BITKA DJIEMEHTOB
[MUTAHUSL.

Tema 4.
Peryasitopsl pocta
pactenuii. 3amura
pacrenmi (4 1)

[TonsATHE O perymaropax pocra
pactenuii. CTUMYJIATOPBI POCTa
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruduropsl pocta pacTeHUM:
1. mpupoanbie (abciu3oBas
KHUCIJIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIECTBA
(uKymapoBasi, KOpu4Hasi,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTETUYECKUC
(MOp(aKTUHBI, peTapAaHThI,
nedonuaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHUTOPHUHTA.

3ammTa pacTeHU OT
BPEIAUTEIIEH: OCHOBBI
onomeroja.

[IpakTrnueckas padora
«DUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMEHHBbIE
CIIOCOOBI MOHUTOPUHTAY.

Hccnenosatenbekast
pabota «Bnusinue
reTepoayKCrUHa Ha
npopactaHue (pocT Ha
Pa3HbIX CTAUAX, B Pa3HBIX
YCIIOBHUSIX) Pa3IMYHBIX
pacTeHu».

[IpakTuueckas padborta
«MHCeKTapuu: npaBmia u
YCIIOBHUS pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanasi,
necyaHasi u
MOYBEHHAs
KYJbTYPbI, UX
NpUMEeHeHue B
BbIPpAIIIUBAHUM
pacreHui.
du3zno0orus
pacrenuii (8 u)

BonHnas, necuanasi v moYBeHHAs
KYJbTYpbI, UX TPUMEHEHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHne BOBI B KOPHE U
cTebJie pacTeHHIA.

BonHbI peXUM pacTEHUN:
CTpPOEHHUE YCTHUIL: (PaKTOPHI,
BIIUAIONIME HA UX PACKPBITHE U
3aKpbITUE. 3HAUCHUE MEXaHU3Ma
peryJilu UCTIapEHUs BJIaru
pacTeHueM.

POTOCUHTE3 — YHUKAIBHBIN
MpolLecc pacTeHur. TeMHOBas 1
cBeroBas (a3wl poToCHHTE3A.
3HadyeHue porocuHTE3a s
YKUBBIX OpraHnu3MoB. DaKTOpbI
pocTa pacTEeHUM: BO3AYX U
aspanus. IlogzemHoe npixanue
PACTEeHMI1: COCTaB MOYBEHHOTO
BO3/1yxa, ra3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue.
[TpakTuueckas padora
«IIpuroroBnenne
npenapara yCThHIl
METOZIOM CJENKAY.
HUccnenoBarennckue
paboTthl «BnusiHue
YCJIIOBUN COEpIKaAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[IpakTuueckas padorta
«DOyHKIIMOHAJIbHASA
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTH
XJIOPOIIACTOBY.
Hccaenosarenbckas
pabota «OmnpeneneHue
xnopoduina A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

(bOTOCUHTETUYECKOM
AKTUBHOCTU PACTEHUN U
(bakTOpOB, BIUSIONIMX HA
HEEe».

[IpakTuueckas pabora
«Anpanus, CO2 u O,.
JIpIXaHue pacTeHU».
[IpakTuueckas pabora
«/lpIXaHnE paCTEHMI:
OLICHKA UHTEHCUBHOCTH
JBIXaHWsI PACTCHUH U
IIJIOJIOBY.
Hccnenosarensckue
pabots! «BnusiHue
croco0a BhIpAIIMBAHUS
(cocTraBa muTaTEIBHON
CMECH, CXEMbl BHECEHUS)
Ha POCT U Pa3BUTHSA
PAa3IMYHBIX PACTEHUIY.

Tema 6.
KyJabTypHbie
pacTeHusl.
CoBpemeHHbIe

ACMEKThI CeJIeKIUH
(20 a)

Kak yenoBek cTasr HCIOJIb30BaTh
pactenus? CBs3b pa3BUTHUSA
LIUBHJIM3AlIMM YEJIOBEKA 1
OJIOMAIlIHUBAHUS PACTCHUH.
JomecTukanus.
HacnencteeHHOCTD 1
W3MEHYUBOCTh — OCHOBHBIE
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHYHUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJICCTBEHHOCTH U
M3MEeHUYMBOCTU. HyknenHoBbIe
KHUCJIOTHI. Jlokamm3anus
F€HETUYECKOr0 MaTepuasa B
KJIETKE. JleJleHne KIETOoK.
Pernmukanus JIHK. OcHoBHast

J0TMa MOJICKYJISIpHONU OMOJIOTHH.

Tpanckpunuus. Tpancusuus.
Myrannu.

Oddekt OyThIIIOUHOTO
TOPJIBIIIKA ¥ TEHETUYECKOE
pazHoobpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JlomecTukanus, Bce JIx
pacTeHus U KUBOTHBIC,
KOTOPBIE )KUBYT PSAIOM C
YEJIOBEKOM UM
0JIOMAIIIHUBAIOTCS?
MO3HO 511 cuuTaTh
TapakaHa 0JIOMaIlTHEHHbIM
KUBOTHBIM?».
[Tpaktruueckas padborta
«MoaubukanmoHHas
W3MEHUYHUBOCTD (JTUCTHS,
UTOJIKU C OJTHOTO
JepeBa)».

[Tpaktruueckas paborta
«I'eH — uHCTpyKIMA 110
cOopke KiIeTKH (Ha Oucepe
WJIU KOHCTPYKTOPE)».
[TpakTrueckas paborta
«Myranus Ha 0ytepopose
(J1F000# 00BEKT U3
npenpiayiei padboTsl, T1e
W3MEHEHHE HHCTPYKIIUU
PUBEACT K U3MCHCHHIO
BHEIIIHETO BHU/IA
00BEKTa)».




COXPaHEHUs TCHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue padbor H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKHUX PSAIOB.
[{eHTpbI TPOUCXOKAEHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHbIE HANPABJICHUS
CEJIEKINU: YIIy4YIIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

Ectb n1m xxu3Hb B ipobupke?
buoTtexHomorus KyabTypHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMeHHBIE TOAXOAbI U
JIOCTUKEHUS TEHETHYECKOTO
PEIAKTUPOBAHUSI PACTEHHM.

ITpakTrueckas padbota 1o
rpynnam «OTKya Ha
HAIlIUX CTOJIAX

(b PYKTBI/OBOIIH/3TaKN.
[IpakTuaeckas pabota
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenosarenbckas
pabota «BpIpamyBanue
pacTeHuil B IpOOHPKE»
(MOHO BOCHOJIb30BaThCS
pe3ysibTaTaMu
IPEIbIIYIINUX
HKCIEPUMEHTOB 1O
COCTaBJICHUIO
MUTATENBHBIX PACTBOPOB
JUTSl paCTEHU ).
[IpakTnueckas padbota
«I"eHOMHBIE HOKHUIIBI
(MoaenupoBaHue padOThI
cucteMbl CRISP-Cas)y.

Tema 7.
PacTturennHas

npoaykuus (8 u)

Hanzemurbie 1 mog3eMHbIE
opransl pactenuit. [loGer u
BUJIOM3MEHEHHBII T00eT
pactenuii. CriocoObl
Pa3sMHOKEHUS PACTECHUN.
[TonsTHE O KayecTBE MPOAYKTOB
nutanus. [IpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: I0JIE3HOCTh U
TE€XHOJIOTUSI.

XUMHAUYECKUM aHAIU3
npoayKiuu. OCHOBBI
CIIeKTPOPOTOMETPHH.
[TorenmomeTpus.
Xpomarorpadus.

[TpakTuueckas padborta
«IIpenenbHO nOMyCTUMBIE
kouuentparuu (1K) u
METO/Ibl KOHTPOJIS
Oe3omacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
HUccnenoBaTennckas
pabota «O1ieHKa KauecTBa
BBIPAILICHHOM
MUKpO3eJIeHn» (1100
CBOS, JTMOO M3 MarasuHa).
[TpakTrueckas paborta
«MeTtobl O1IEHKH
Ka4eCTBa PaCTUTEIbHON
MPOIYKIIUU: XPAHCHHUE U
COXPaHHOCTh
MUTATETHHBIX BEIECTBY
(Mo goctynmHomMy
000py/I0BaHUIO).
HccnenoBarenbckas




paborta «OnpeneneHue
ButamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IJI0JIaX Ha PA3HOM CPOKE
(cmoco0e) XpaHeHus».

Moayab «buorexnoJiorus» 7-8 kiaaccol (68 yacoB)

TeMmbl

OcHoOBHOe coaepxaHue

JlesiTEILHOCTD
IKOJbLHHKOB

Tema 1.
BuorexHoorus
4 v)

[TorsiTHE OMOTEXHOJIOTHH. 3a4eM
YeII0OBEKY OMOTEXHOJIOTHH, B UeM
UX TIPEUMYIIIECTBO TIEpPe]T
XUMUYICCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,
OMOKaTaIU3aTOPHI.

CoIpbe a1 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIJIEMEHTOB.
NccnenoBanue HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuUTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIIBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIINX
OMOCTUMYJISITOPHI M IPyTHE
AJIEMEHTHI YIIPABJICHHS U
OTITHMH3AIIAA TTPOIIECCOB
ouocunrteza. Metozpl
ONTHUMH3ALIUU TUTATEIBHBIX CPE]I.

[TpakTuyeckas pabota
«IIpumepsnl
MPUMEHECHUS
OMOJIOTHYECKHUX
00BEKTOB B TBOEH
JKU3HI.

Tema 2.

MuxpoOuoJiorus
(12 g)

[TomoxeHue npoKapuoToB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
Ctpoenue OakTepUanbHON KIETKU.
Knaccudukanusa 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
U CJIOKHBIE METOJIbI OKPAITUBAHUS
Oakrepuit. Dusnonorust 6akTepHii:
NUTaHUE, TbIXaHUe, POCT U
pa3MHOXKeHHE. 3HAKOMCTBO C
JIOMEHOM ApXeun
(3KCTpeMODUIBHOCTB,
0COOCHHOCTH CTPOCHUSI KJIETKH).

[IpakTuka.
JlabopaTopHas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTePHil.
Omnpenenenue Gopmbl
IPEIIOKEHHBIX
KyJIbTYP
MUKPOOPTaHU3MOB,
VCIIOJB3Ys IIPOCTON
METO]T OKPACKI.
JlabopaTtopHas pabota
«Onpenenenue Tuna




MOoJI0YHOKHUCII0€ U CHUPTOBOE
opoxenue. otoTpodHbIC U
XeMOTpOoQHBIC OAKTEPHH.
Kunernueckoe onucanue nporuecca
pOCTa MEKPOOPTAHU3MOB.
DKCMOHEHIHAIbHAS MOJIETh POCTA.
KuneTtuka rudenu
MHUKpPOOPTaHU3MOB.

[TaTorenusie 6akTepun. YymHast
majoyka v YepHasi CMepPTh,
00TyIU3M, CTOJIOHSK, TYOepKYyJIes.
Hctopus 60ps0bI ¢
OakTeprabHBIMU HHDEKITUSIMHU.
Boiina 0eckoHEeYHOCTH:
AHTUOMOTUKH MPOTUB OaKTEepuil.
MexaHu3MBbI JeHCTBUMN
AHTUOMOTHUKOB. MEXKIIETOUHAS
KOMMYHUKaIus 6akrepuil. HyBcTBO
KBOpYyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onvcaHue OMOCUHTE3A MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpBIE MOTYT pasiaraTh
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconraum
pacTeHul ¢ MUKPOOpTraHu3MaMu

KJIETOYHOW CTEHKH
METOJ/IOM OKpallIuBaHUs
o ['pamy» (ipu
HaJIUYUH PEAKTHUBOB).
JlaGoparopHas pabota
«IIpuroTtoBnienue
IPYKU3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTEpHII».
JlabopaTopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpm».
JlabopaTtopHas pabota
«Bplenenue yncTou
KyJbTYphl OaKTEpUH.
Meton pa3BeneHui.
Metoa ucromaromero
HITPUXA.
JlabopaTtopHas pabota
«Mopdonorunueckas
XapaKkTepUCTUKA
BBIJICJICHHOM YHCTOM
KYJBTYPBI:
XapaKTepUCTUKA
KOJIOHUH, (hopma
OaKkTepuii, TUI
KJIETOYHOU CTEHKI.
JlabopaTopHas pabota
«CpaBHeHue pocta
MHUKPOOPraHU3MOB Ha
yarike 6e3 1 C
n00aBJICHUS
AHTUOVMOTUKOBY.
HUccaenosarenbckas
pabota «Ilouck
MHUKPOOPTaHU3MOB
o0y1aaronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIO».
Uccnenosarenbckas
pabota «BriaeneHue
MOJOYHOKHUCIIBIX
OakTepuil,
UCCIIEIOBAHUE UX




AKTUBHOCTU.
UccnenoBarenbekas
pabota «Bbiaenenue
OakTepuil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIE TPUODI,
AP OAIKM,
Bojopocyn) (12 4)

[TnecHeBbIe TPUOBI TPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIECTB
OO1as XxapakTepuCTUKA TPOAOKEH
caxapomunetoB. Mctopus
UCIIOJIb30BAHUS APOAOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHOoI0rMy BUHOACIUS U
XJ1€00IeUCHHS,
CIEHHAIA3UPOBAHHBIE PACHI
npoxckeil. MeTadomm3m ApoAOKei.
Peakuust cnupToBOro OpoXKeHus.
[TonydeHne BTOPUYHBIX
MeTa0O0JIUTOB B ApoxcKax. Apoxoku
Kak MPOAYLIEHThI OMOTOTUIMB.
[Tonyuenue 1ieneBbIX OCIKOB B
JIPOIKAX.

Oco0eHHOCTH BETETaTUBHOTO U
MOJIOBOT'O Pa3MHOKEHHUS Y
IPOXOKEN, 3HAUYCHUE U3YUYCHUS
MUTO3a U [IUTOKUHE3A JIs
ONTUMU3ALMHU MTPOLECCOB
KyJIbTUBUPOBAHUS APOAOKEBBIX
IITAMMOB, IIOHUMAaHUS IPUINH
MaTOr€HHOCTH APOXKKEH U rprooOB,
noucKa MullieHen (PyHruuIoB u
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocnu — nepcnekTUBHBIN
00BEKT ISl IPOU3BOJICTBA OeiKa U
yriieBoJioB. buotexHosornueckue
METO/bl OUYUCTKHU TBEPIBIX,
KUJKAX OTXOJIOB U Ta3000pa3HbIX
OTX0JI0B TPOU3BOACTB. CTOUYHBIC
BOJIbI. CXEMBbI OUYUCTKH.
buodunbtpsl, adpoTeHkw,
METAHTEHKH, OKCUTEHKH.
AKTHUBHBIM WI U BXOJSIINE B HETO
MUKpOOpraHu3Mbl. Mcnonib3oBanue
BOJOPOCIIEH B OUMCTKE CTOYHBIX
BOJI.

JlabopaTtopHas pabota
«IToncuer kneTok
JIPOAOKEN B Kamepe
['opsieBay.
JlabopaTopHas pabota
«OOHapyxeHue
IPOYKTOB CTUPTOBOTO
OpO>KEHUSI: ITHUIIOBOTO
CIUPTa U YTIEKUCIIOTO
razay.

JlabopatopHas paboTa
«Habmronenue
Pa3MHOXKEHUS
JIPOYKIKEBBIX KICTOK.
[Tpaktnueckas pabota
«ITomy4yenue TBOpoOTra
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepuin».
[TpakTuueckas padborta
«OCHOBHBIE BUJIbI KBaca
U UX XapaKTEPUCTHKA»
«Apoxxu n
MOJIOUHOKHCITBIE
OakTepuu,
IPUMEHSEMBIE TS
MIPOM3BOICTBA KBACAY.
[Tpaktnueckas padbora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTUS
JPOXKKEHN B adpOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[TpakTrueckas paborta
«MeTto1bl OLIEHKHN
CBOMCTB
XJ1Ie00TNEKapHBIX
TIPOKIKEMN.
Ocobennoctu
PUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TPOAKEN.
Uccnenosarenbckas
pabota «BnusiHue
(U3UKO-XUMHUYECKHIX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoayKiuu (KBac,
kedup, ChIp, XJ1e0 U
TIp.)».
Uccnenosarensckas
paborta «Bnusinue
(U3UKO-XUMUYECKHUX
(bakTOpoB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
undopmamus (8 1)

HacnenctBeHHOCTE U
W3MEHYHUBOCTH — OCHOBHBIEC
CBOWCTBA KMBBIX OPTaHU3MOB.
U3menunBocTh. Buasl
M3MEHUYUBOCTb.

I'en —MaTepuanbHbIi HOCUTEID
HACJIEJICTBEHHOCTH U
W3MEHYMBOCTH. HyKJenHOBbIE
KHUCIOTHIL. Jlokanu3anus
FEHETUYECKOTO MaTepurala B
KJeTKe. Jleienue KIeTok.
Permukanus JIHK. OcHoBHast
JI0TMa MOJIEKYJISIPHOU OMOJIOTUH.
Tpanckpunmus. TpaHcnsuus.
Myranunu.

[IpakTuueckas padora
«MoaudukamoHHast
U3MEHYUBOCTD (JIUCTHA,
UTOJIKH C OJTHOTO
JepeBa)».
[TpakTrueckas paborta
«I'eH — mHCTpYKLIHS MO
cOopKe KJIEeTKH (Ha
oucepe i
KOHCTPYKTOPE)».
[TpakTrueckas paborta
«MyTtanus Ha
oytepOpose (mroboi
00BEKT U3 TpebIAyIIEH
paboThI, IJIe U3BMEHEHHE
UHCTPYKIUHU TPUBEICT
K M3MEHEHUIO
BHEIIHETO BH]IA

00BEKTa)».
Tema S. [TomoxeHne BUPYCOB B CUCTEME [IpocmoTp
Bupycoaorus (6 4) | oprannueckoro mupa. CTpykTypa U | JOKyMEHTAJIBHOIO
XUMHUYECKUN COCTAaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanus Bupycos. [TpakTrueckas paboTa.
Penponykuus BupycoB. Bupycsl - | «MeTox pa3BeacHuUm.
BO30yIUTENN MHPEKIIMOHHBIX [IpakTuueckas pabdora.
6one3Heil. OHKOBUPYCHI. «TurpoBanue

bakrepuodaru: crpoenue,

O6akTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonorudeckue metoip1 60pbOBI C
BHUPYCAMH.

Tema 6. 'ennas

OCHOBEBI '€HHOM HHKCHCPHU.

[IpakTuueckas paborta

WHKEHEPUS U Bexkropa. Cnenuduyeckue «JHJIOHYKJIEa3hbl
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (pabora ¢
8 4) buorexHonoruu npoayKuuu HYKJIEOTUIHBIMHU
OCJIKOB B OaKTEPHATBHBIX MOCJIE0BATEILHOCTIMHU
KyJbTypax. JlocTrKeHns: TeHHON Ha Oymare)».
WHXEHEPUU U OUOTEXHOJIOTHUHU. [IpakTuyeckas pabota
CRISPR/Cas — cucrema «["eHHBIE HOXKHUILIBI -
aJanTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuit u apxeit. TMO. Metonbl | (MOAenrpoBaHue Ha
noxyuyenust ' MO. oymare)».
Urpa-nuckyccus:
«Bpurpai rpanT Ha
coznanne 'MOy.
Tema 7. JlomecTukaius OCHOBHBIX Juckyccus
BuorexHosiornu B JIOMAITHUX >KUBOTHBIX; «JloMecTukanus, Bce U
’KHBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
(8 4) JIOMECTUKAIIUU KUBOTHBIX KOTOPBIC KUBYT PSAJIOM
(Jucuiia, HOpKa u ap. — C YEJIOBEKOM UM
AKCIEPUMEHTHI HAYYHOM IIKOJIbI OJIOMAIIIHUBAKOTCS ?
akajemuka bensena). MoO>KHO JI CUUTATh
CoBpeMeHHbIE METOIbI B TapakaHa
KUBOTHOBO/JICTBE: TPAHCIUIAHTALIUS | OJJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIEC )KUBOTHBIE, | SKUBOTHBIM?).
KJIOHUPOBAHHE. [IpakTuueckas pabota
OcHoOBHBIE 00JI€3HU )KUBOTHBIX U «Mertonuka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIMPOBAHUE HA
Pa3BUTHH 3a00JIEBAHUI TOMAIIHUX | Oymare).
YKUBOTHBIX M OCHOBHBIX Mepax [IpakTuueckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraBneHue panuoHa
MHUKPOCUMOHOHTOB B OpTaHU3Me MUTAHUS 5KUBOTHOTO,
XKUBOTHBIX. [TonoxkurensHoe 1 pacyer pacxoJI0B Ha
no004YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3/ICHCTBUH aHTUOMOTHUKOB Ha HccnenoBarenbckas
OpraHu3M B XOJ€ JICUCHHUS paborta «OrneHka
KUBOTHBIX; LIEJIU U 3a/1a4H KauecTBa MOJIOYHOMU
BeTepuHapun. buotexHosorus NPOIYKIUNY.
KOPMOBBIX IIpenapaToB.
Tema 8. OCHOBHEIE METOIBI CEJIEKIINH. [IpakTudeckas pabota

buorexHoJioruu B
PacTeHHEeBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HAMPABJICHHSI

«BpIpaiBaem ropox.
Kak npoBectu




(10 g)

CEJIEKIIMU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0UOTUYECKUM
dakTopam.

OCHOBHBIE OJXO/IbI CENEKINH U
OMOTEXHOJIOTHH KYJbTYPHBIX
pactenui, [ mbpunuzanus,
oTHajeHHas THOpuan3anus,
HCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHcopmarus, MyTareHes,
T€HETUYECKOE PEAaKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPUS Pa3BUTHUS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak uenoBek Moxet
MOJU(PUITUPOBATH paCTEHUS?
I'ennas naxxenepus pacrenui: Uro
TaKo€ TeHeTHUYECKasi HHXEHEPUs
pactenuid. TpaHCreHHbIE paCTEHUA.
Mertoasl nonyuenusi. OOpazoBaHue
OIyXOJIEN y PACTCHU.
ArpobakrepuanbHas
Tpanchopmanms: Ti-mma3Muabl.
I'ensr T-ZIHK. MonekyssipHo-
T€HETUYECKUE MEXaHU3MBbI
TpaHnchopmanuu. ['eHeTH4ecKoe
penaktupoBanue. CoBpeMEHHbIE
MOAXOJbI U TOCTUKEHUS
TEHETUYECKOTO PEIAKTUPOBAHUS
pacTeHU.

EcTpb 11 xxu3ub B mpodupke?
buotexHomorus KyabTypHBIX
pAaCTECHUM.

CKpEILMBAHUE Y
ropoxay.
[IpakTrnueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue
paboThl CUCTEMBI
CRISP-Cas).
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3ysibTaTaMu
IPEIbITYIINUX
DKCIIEPUMEHTOB T10
COCTABJICHUIO
MUTATETbHBIX
pPacTBOpPOB ISt
pacTeHuit).

Moayab «MoJsieKkyasipHbie 0CHOBBI (PM3HO0JI0THH U (papMakoorum» 9 Kiiacc

(68 yacos)
Tembl OcHOBHOE coaepKkaHue JesAiTe IbHOCTH
IKOJIbHUKOB
Tema 1. BBenenue. buorennsie anemenTsl: | MccnegoBarenbckas
dusnogorndeckas | opranorensl: O, C, N, H. pabota
xumus (20 v) AKTuBHBIE POpMBI KHCIOpoAa, nX | «KonmnuecTBeHnHas

IIOJIyYEHHE, HEUTPpAIN3aLsL.
MakKpO3JIEMEHTBI: TPOLIEHT

OLOCHKa COACPKaHHUA
MHKPO3JICMCHTOB HJIN




COJICp’KaHMS B OPTaHU3ME,
BBITIOJTHsIEeMas QyHKITHS,
CoJIep>KaHME B IIPOAYKTaX MUTaAHUS.
Ca2+ - cBsa3pIBaroONMe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
PETYIAINS YPOBHSI KaJbIUs B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
cTpoeHue xyopoduiia, ero
AKTUBALIMS COJIHEUHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKyJaX COJepkKaTcs,
BBITIOTHsIeMast QyHKITHS,
COJIep)KaHME B IIPOTYKTaX MUTAHUS.
[TocnencTBus nepeo3upPOBKU
MHUKpOdIeMeHTaMu. Fe —
yCBaWBaeMBbI€ THIIBI COCTMHEHUN
xenesa. [ 'eMonpoTrenHsl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTabO0JIM3MOM MEIH.

TOKCUYHBIEC PJIEMEHTHI
[leproandeckor CUCTEMBI IS
opranu3Ma. BnusHue HemocraTka
MaKpoO ¥ MHKPOIJIEMEHTOB Ha
JKUBBIC OPTaHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
JucnunuaemMun.

VrneBoasl. 3a00eBaHus YEI0BEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yTJIeBOIHOTO0 oOMeHa. CaxapHbIii
Ia0eT.

benku. Ctpoenune. 3aboneBaHus
YyeJIOBEKa, CBS3aHHBIC C
HapyLICHUIMU OEJIKOBOro 0OMeHa.
Oynkiun 6enkoB. epMeHTHI.
Mexanusm aenctBus. Kimaccesl
(hepMEHTATUBHBIX PEAKITUM.
KodepmenTsr.

ButamuHbI )KupopacTBOpUMBIE,
BoJIopacTBOprMBIE. [IpeBpaiieHune

BUTaMHMHOB B ITHILEBBIX
IIPOIYKTaX».
[IpakTueckoe 3ansaTHe
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHE
MOJIEKYJIIbD).
[IpakTueckoe 3ansaTue
«JIeHaTypalus OCIKOB
[IpakTueckoe 3assTHE
«M3ydyeHne akTUBHOCTH
aMUJIa3b».
[IpakTrHueckoe 3aHsTHE
«/Inanus (knerouka
Tpayoe)».




BUTAMHMHOB B aKTUBHBIE ()OPMBbI
KOo(epMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE THUITBI METAOOTUYECKUX
peakuuii. buosneprernueckue
npoueccsl. ['mukonmus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHHOKHCIOT. [ TIOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
XKUpoB. MeTabouTHYeCKue
3a0oneBanus. [Ipaktuyeckoe
3aHATHE: «pPEIICHUE 3a7a4 Ha
SHEPTreTUYECKUIN OOMEH

Knetka. ITonsarue memMOpaHBbI.
Oyakun MmeMOpaH. Bupl
TpPaHCIIOPTa B KIIETKY.
MeMOpaHHbIe OpraHOUbI.
3aboJieBaHus CBSI3AHHBIE C
HapylieHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOTIJICHUS.

TuIbl KOHTAaKTOB MCKIY KIICTKaMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAILINU JJIS1 310POBbs
OpraHu3Mma.

Snpo. YpoBHH yIaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpanHbie
OpraHOU/IbI.

Tema 2.
MouJiekyisipHast
ounostorus (20 u)

OcCHOBHbBIE BEXU PAa3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KHUCIIOTHI.
OCHOBHBIE IPUHIUIIBI CTPOCHUS.
Martpuunsie cuHTE3BI. Permkanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[IpyHUKIBI pEeTUIMKALIUN.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IpuHUMIIBI penapanuu.
Tpanckpumnuus.

I'enetnueckuii koa. TpaHcaAus.
Opranu3aiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MbI UX JICUCTBUSI.
Opranuzanusi reHoMa OakTepui

[TpakTuueckas padbora
«Brraenenune JIHK u3
OaHaHay.
[Tpaktrueckas padorta
«Mopens JIHK-
OpHUTaMM).
[TpakTuueckas padora
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momornisro
CHEKTPO(DOTOMETPHI
(TTpu HATTUYUH
00opyI0oBaHU).
[IpakTuueckas padborta
«PemnkatuBHas
MallMHa (urpa-




AHTHOaKTepuaIbHbIE MpenapaThl.
Opranuzanusi reHOMa 3yKapuoT
['eHoMHOE penakTUpOBAaHHUE.

JIEMOHCTPALIHS )».
[IpakTuyeckas pabota
«THP (monenb
aMITuUKaIms Ha
Oymare)».
[IpakTuyeckas padora
«Cuna npoMoTOpay.
[IpakTuueckas padota
«Pemenue 3aga4 Ha
TEHETUYCCKUM KO .
[IpakTuyeckas pabota
«DonauHT OEIIKOBY.
HccnenoBaTenabckas
pabora
«PacnpocTpaneHnue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTepuii».
[IpakTuyeckas pabota
«Pabora B
COBPEMEHHBIX
reHeTHYECKUX 0a3zax
naHHbIX. [IpoBenenune
In silico ananu3za

IMOCJIENOBATEIILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nekapcrBax. [IpuHuune! | MccnenoBarensckas
dapmakoJiorus MOAXO0Ja K MIOUCKY HOBBIX paboTta «DKCriepruMeHTa
(28 u) JIEKAPCTBEHHBIX CPEJICTB. IO OTNPENIETICHUIO

CKpUHUHT ¥ €r0 METO/IBI.

IIytn BBenenus JIC.
dapMaKOKHHETHKA JIEKAPCTBEHHBIX
BeliecTB. BcacbiBaHue
(abcopbius) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCaChIBaHUSI.
TpaHCHOPT JIEKAPCTBEHHBIX
BemecTB. [ 'eHbl 1 OeNKu nmepBon
dazel bnorpanchopmarmu. [Tytu
BBIBEJICHUS JICKAPCTB U3
opraHu3Ma. DKCKperus u
sanuMuHaIus. ['eHbl 1 Oenku
BTOpOH (ha3wl buoTpanchopmaruu.
®apmakoauHaMuka. [ 1aBHOE 1
no6ouyHOEe, pe30pOTUBHOE U
MECTHOE, MPSMOE, HENPSIMOE U
pedaekTopHoe NelCTBUE.

TOKCUYHOCTH BEUIECTB
Ha apTEMUUIX.
[TpakTuueckas padborta
«Kapra skcnpeccun
10(haMHUHOBBIX U
CEPOTOHUHOBBIX
pELenToOpoB B MO3Te
MBIIIIEN.
Uccnenosarensckas
pabota
«lloBegeH4yeckne TeCThI
Ha ppIOKax Danio rario.
Cetno-TeMHas
KamMepay.
Hccaenosarenbckas
pabora
«IloBeneHuyeckue TeCThI




Bunbl B3auMoAEHCTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
TuIbI KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE!
UUTOIJIa3MaTUYECKHUE U SIACPHBIE.
MexaHn3MBbl TUTaHA-PELENTOPHOTO
B3auMojencTBUs. CEeIEKTUBHOCTD
(M30MpaTeILHOCTD) JACHCTBYS,
CBSI3b «XMMHUYECKasl CTPYKTypa —
dapmakonorunyeckas akTHBHOCTb
BEILIECTB

PapMaKoJIOrH4eCKOr MOIYJISIUN
CHHANTUYECKON XOJIMHEPTrUIECKON
nepenayn. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakosioruyeckue cBoicrea M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMOOJIOKATOPOB U
Kypapenog00HbIX CPEACTB.
®apMaKoJIOru4ecKast peryJisius
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aJpeHO0JIOKATOPHI,
CHUMITATOJIUTUKH.

MonekynsapHas (papMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE pELIENITOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIHsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JEHiCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MIPUWIOKEHUS JEUCTBUS
UHTHOUTOPOB JTUTTHUTHBIX
MEIMaTOPOB.

MexaHu3M JEUCTBUS U
IPUMEHEHHE TTpenapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
uMMyHHTETa. PapMakosornyeckas

Ha priOkax Danio rario.
OTKpBITOE TTOJIEY.
UccnenoBarenbckas
pabota
«lloBeneHueckue TeCThl
Ha peIOkax Danio rario.
CraifHOe TOBEACHHEY.
[IpakTuueckas pabota
«BimsHHUE anpeHanuHa
Ha CEpJICUHBIC
COKpaIICHUS
(mporpamMMHOe
obecrieueHue)».
[IpakTuueckas paborta
«'ucronoruueckue
npenapaTtbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas paborta
«'ucronoruueckue
npenapatbl HEPBHOU
CUCTEMBI».




XapaKTepUCTUKA UHTEPIECHKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
maToU3HOIOTUN OCTPOHA30BOTO
OTBETa, MEIUAIINS BOCTIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCHIAIUTEIILHOTO
JNECUCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUHBIX
IIPOTUBOBOCHAIIUTEIbHBIX CPE/ICTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapMaKoJIOru4ecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJICTB.
ITocaenoBaTeabHOCTD AECHCTBHUA HA
LEHTPAIILHYIO CUCTEMY.
®u3noJIOrMYecKuil CoH; (as3bl CHA.
Buner Hapymennii cHa [lonstue o
MEIUKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHUKAX).

MousekynspHble acCleKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THUIIHIL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHBIE JINTAH]IbI OMTMATHBIX
pEeLenTopoB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIUSIHUE HA (DYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO cepy, PBOTHBIN
LEHTp, apTepUATHHOE JIaBJICHUE,
LHEHTP TEPMOPETYISALUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIE PELIEITOPHI, UX
JNEUCTBHUE HA KIIETOYHbBIE
MeMOpaHbl, Ha JENOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
IToTeH1Man-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CII0COOBI
I/IHI‘I/I6HpOBaHI/IH IMoTCHOMUAJI-
3daBUCUMBIX HATPHUCBBIX KAHAJIOB
MCCTHBIMHU aHCCTCTHUKAMU.

Moayab «MoJieKyJasipHbIe 0CHOBBI cejieknun» 9 kiace (68 yacos)

onosorus (20 u)

HyknenHoBbIE KHCIOTHI.
OCHOBHBIE PUHIUIIBI CTPOCHUS.
Marpuunslie cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3MeHenus B crpoenun JJHK.
[IpuHUMIIBI peniapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranuzanus reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzaiusi reHoMa OaKkTepuit
AHTHOaKTEepUAIbHBIC TTPENapaThl.
Opranuzanust reHomMa 3yKapuoT
['eHOMHOE peraKTUpPOBaHHE.

Tembl OcHoOBHOe coaepxaHue JesaTeJIbHOCTH
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuueckas paborta
MouiexyisspHast MOJIEKYJIIPHOUM OMOJIOTHH. «Boigenenue IHK u3

OaHaHay.
[IpakTuueckas padborta
«Mopgens IHK-
OpUTaMI).
[Tpaktrnueckas padorta
«Ornpenenenue
KauyecTBa MpenaparoB
JIHK ¢ momortiso
CIIEKTPO(OTOMETPHIY
(Tpu HATTUYUH
000opyI0BaHU).
[IpakTuueckas pabora
«PemnmkaruBHas
MalimHa (urpa-
JIEMOHCTpPALIHS ).
[Tpaktrueckas pabota
«TP (Mmomensb
aMITMpuKaIus Ha
oymare)».
[Tpaktnueckas padbora
«Cua mpomMoTopay.
[Tpaktrueckas padbota
«Pemienue 3aa4 Ha
T€HETUYECKUN KOJ.
Tpaucisius.
[TpakTrueckas paborta
«DonauHT GETKOBY.
Hccnenosarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHil».
[TpakTruueckas paborta




«PaboTa B OBpeMEHHBIX
FeHETUUECKUX 0a3zax
naHHbIX. [IpoBeneHue
In silico ananu3za

IIOCJIEN0BATEIBLHOCTEN
TE€HOBY.
Tema 2. [Ipenmer reneruku. Kparkas PosneBas nrpa
Moaexkyasipabie HCTOPHSI Pa3BUTHUS NIPEICTABICHUS | «AJUIEII.
OCHOBBI T'€HETUKH 0 HACJIEZICTBEHHOCTH. UccnenoBarenbckuii
(20 u) Ot reHa K npusHaKky: KaKk poeKT MyTareHHbIe
packpacuTh Kota. Yto Takoe (bakTopBHI.

npusHak? [IyTe OT reHa jo
npu3Haka. Myranuu. AJeny.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
aJJienu.

I'enbl cTpoAT OpraHusm.
BxitoueHue u BBIKIIIOUCHUE
Oonpioro Habopa reHoB. Kak
KJICTKU TTOHUMAIOT, KAKUE T€HbI
JIOJKHBI padoTaTh.

JIMCKpeTHOE HACJIeI0BAHUE
NPU3HAKOB. 3aKOHbI MeH1es:
OJIVH T€H - OAUH npu3Hak. Cxema
CKpEeIIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MOKOJIEHUA. 3aKOH paCIlEeTUICHHS
MIpU3HAaKa BO BTOPOM MTOKOJICHUHU.
3akoHbl MeH1ens: HECKOJIBKO
TE€HOB - HECKOJILKO MPU3HAKOB.
JIurnObpuaHOe CKpeIIBaHUE.
HesaBucumoe pacxoxneHue
xpomocoM. ClEeIUIeHHOE
HacJIeJIOBaHUE.

B3aumopelicTBre TeHOB.
AnenbHOE U HeaJlIeNIbHOE.
Onpenenenue noia. [Tomossie
XpoMOCcOMBI. CaMIIbl U CAaMKH.
Brusare gpakTopoB oKpyKaroIiei
cpenbl. XpOMOCOMHOE
ornpenenenue noiua. [lonoseie
xpoMocombl. [TpoGiema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
KEHIIMH. TpeX1BeTHbIE KOLIKH.

Ponesas urpa «Cynp0a
KJIETKW». I eHbI-
MEPEKIIFOYATENH.
[IpakTrdeckoe 3a7anune
«AJTOPUTMBI JJ151
KJIICTOKY.
[IpakTrueckoe 3aganue
«EnuHooOpasue
MIEPBOTO MOKOJICHUS.
[IpakTrueckoe 3aganue
«Pacmenienue Bo
BTOPOM MOKOJIEHUN.
HccaenoBatenbckuit
MPOEKT «3aKoHbI I
Menpens B
DKCIIEPUMEHTEM.
IIpakTrueckoe 3agaHue
«Pemierka Ilenneray.
IIpakTueckoe 3agaHue
«Hacnenosanue,
CIICTIJICHHOE C TIOJIOMY.
[IpakTueckoe 3aHsaTHE
«B3aumoaencTBus
Te€HOB (MOJEIUPOBAaHUE
CHUHTE3a U TPaHCIOpTa
IUTMEHTA B KJIETKY )».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIeKIHH
(28 a)

['eHbl B monmysLusiX: BEJIUKOE
paBHoBecue. [Tonymsiuus. YacToTsl
BCTPEYAEMOCTHU MTPU3HAKA U
ajutesisa. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsiiuun
MEHSIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 PaBHOBECHUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nomyisinuu. PoneBas urpa
«Iddext ocHoBaTens». Hpeid
reHoB. Myrauuu. Heciryualinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JEUCTBUSI €CTECTBEHHOTO 0TOOpA.
JBroxKymuii oToop.
MonaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJIU(UKAITMOHHON
n3MeHunBocTH. HaciemoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIICOTUIHBIC BAPUAHTHI
reroB. JIHK-uun. ITonHoreHOMHBIN
aHaJIN3 acCOIHaIN.

«OMBI» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosIoM. JloMecTUKaLMs 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTenuii ¢
«XOPOUTUMIY MPU3HAKAMH JIJIS
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukomnaii iBanoBu4
Basunos. Cenexuusi.
Kombunarmonnast u ruGpuHas
cenekuus. ['erepo3uc.

[IpakTueckoe 3a1anue
«YacToTn! annenew,
T€HOTUIIOB U
(hEHOTHUTIOBY.
Uccnenosarensckuii
IIPOEKT «AHaIN3
TEHETUYECKOMN
CTPYKTYPbI IOMYJISIITUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «ddekr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PosnieBas urpa
«EcTecTBeHHBIN
0TOOP».
HccnenoBarennckue
paboThI
«MoaudukamoHHast
U3MEHYUBOCTD
pacTeHui B Ipeaenax
BAIIIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3axanue
«ATPOHOMBD.
[IpakTHueckoe 3agaHue
«I'omouornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak nmpaBuibHO
XpaHuTh reHsl. Komteknun
TE€HETUYECKUX PECYPCOB PACTECHHM.
[TpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTopl KyIbTUBHPOBAHUS 1N Vitro
JJISL COXPAHEHUSI TEHETUYECKUX
PECYPCOB pACTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eHeTnueckue HEHTPHI B HAILIEH
cTpane. I e 3aHuMaroTcs
TCHETUKOW U TEHOMUKOM JJISI HY KT
CEJIbCKOI0 XO35UCTBA.
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