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MMOACHUTEJIBHASA 3AIINCKA

AKTYyaJnbHOCTh M Ha3HAYEHHE MTPOrPAMMBI

BapuanTs! peanuszanuu nporpaMmsl ¥ (POpMbI IPOBEICHUS 3aHATUH.
B3anMoCBA3b ¢ IpOrpaMMON BOCIIUTaHUS
OcobeHHoCTH pabOTHI TIeAarora 1o mporpamme

AKTYaJlbHOCTH M HA3HAYeHHe nporpamMmel. [Iporpamma pazpaborana B
COOTBETCTBHUHM C TpeOOBaHUAMU DeAepaabHOTO TOCYIAPCTBEHHOTO
00pa30BaTENBHOTO CTaHAAPTa OCHOBHOTO 00IIEro 00pa3oBaHMsl, OpUEHTUPOBAHA
Ha o0ecrieueHne NHIMBUIYaJIbHBIX TOTPEOHOCTEN 00Yy4arOIIMXCs U HallpaBJIeHa Ha
JOCTHIKEHHUE IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IIPOrPaMMbl OCHOBHOT'O
o011ero 00pa3oBaHus C y4€TOM BbIOOpa yUaCTHUKAMHU 00pa30BaTeIbHbIX
OTHOILIEHUI KypCOB BHEYPOUHOU JIEATEIIBHOCTH. DTO MO3BOJISIET 00ECIIEUUTh
eAMHCTBO 00s3aTebHbIX TpeOoBanuii ®I'OC BO BceM MpOCTPAHCTBE MIKOJIBHOTO
o0pa30oBaHus: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpeaeiaMu.

AKTyaJIbHOCTh peaiM3allii JaHHOW MporpamMMbl 00yCIOBIEHA CaMOM
0COOEHHOCTBIO MPOEKTHO-UCCIIE0BATENLCKOM N€ATEIbHOCTU. DTa JEATEIBHOCTD
JIEKUT B OCHOBE MO3HABATEILHOIO HHTEpEca peOeHKa, BISETCS 3a10IrOM YMEHUS
IUTAHUPOBATh JIHOObIE IEHCTBUS U BaKHBIM YCIIOBUEM YCHEIIHOM peaan3anuu uaeu.
JItoOble N3MEHEHHSI COBPEMEHHOT'O O0ILIECTBA CBSI3aHbI C IPOEKTAMH U
UCCJIEIOBAHUSIMU — B HayKe, TBOPUECTBE, OM3HECE, 0OIIECTBEHHOW KU3HH.
[To3TOMY BaXKHBIM 3JIEMEHTOM PA3BUTHUS JTUYHOCTU O0YHArOIIErocs SBIIAETCS
(dhopMUpOBaHNUE OCHOBHBIX HABBIKOB IMTPOCKTHO- UCCIEA0BATEIHLCKOM
NEATEIIBHOCTH.

[Tporpammoii npegycMoTpeHo (popMHpoOBaHHE COBPEMEHHOTO
TEOPETUYECKOI0 YPOBHS 3HAHUM, a TAKXKE U MPAKTUYECKOrO OMbITA pabOTHI C
1a00paTOPHBIM 000PYAOBaHUEM, OBJIAJIEHUE TPUEMAMU UCCIIEI0BATENbCKON
JesATeIbHOCTH. MeTo/bl OpraHu3ali 00pa3oBaTEIbHOM U HAYYHO-
UCCJIEeI0BATENbCKON AEATENBbHOCTH MPEAYCMATPUBAIOT (POPMUPOBAHUE Y
0Oy4aronIMXcsi HECTAHIAPTHOTO TBOPYECKOTO MBIILIEHHUS, CBOOO/IbI
CaMOBBIPAXEHUs U UHAUBUYAJIbHOCTH CYKICHUM.

J1J1s TOJTHOTO y4eTa MOTpeOHOCTEN yyaluxcsi B IporpaMMe HCIOIb3yeTCs
g depeHIIMPOBAHHBIN MOIXO0M, YTO CTUMYJIUPYET YUAIErocs K yBEIUYECHUIO
NOTPEOHOCTH B MHANBUAYAIbHON, HHTEIUIEKTYyaJIbHOM U TTO3HABATEIbHOM
JEATEIIBHOCTH U PA3BUTHIO HAYYHO-NCCIIEI0OBATEIbCKMX HaBBIKOB. [Iporpamma
CTaHEeT BOCTPeOOBaHHOM B NEPBYIO OYEPE/b IIKOJIbHUKAMH, KOTOPhIE UMEIOT



CTOMKHIA HHTEPEC U COOTBETCTBYIOILIYIO MOTHUBAIIMIO K H3yUYEHUIO MPEIMETOB
€CTECTBEHHO-HAYYHOTO 1IMKJIa, €CTECTBEHHBIM HayKaM U TEXHOJOTHUSIM.

B nonpocTkoBOM Bo3pacTe ydaiiuecs MposiBIISIIOT CBOIO 3aMHTEPECOBAHHOCTD
B TOW WJIM MHOW 00JIaCTH 3HAHUM, HAYYHOM HaIpaBJI€HUU WM MPodhecCuOHaTbHOM
NesTeNbHOCTH. TakuM 00pa3oM MPOUCXOIUT (GOPMUPOBAHNE TTO3HABATEILHOM U
npo(hecCHOHANBFHOM COCTABIIAIONIEH JIMYHOCTH, IOMOTAET yJyalleMycs B
oTpeeNeHNH Oy IyIIero >KU3HEHHOTO MyTH U B TPO(hecCHoHaTbHOM BBIOOpE Mociie
okoH4aHMs MIKoJbL. [To106HOTO poAa 3aMHTEPECOBAHHOCTH CTUMYJIUPYET
MOCTOSIHHOE KEJIAHKUE IIKOJbHUKA K TO3HAHUIO HOBOIO, PACIIUPEHUIO U
yrayOJeHUI0 COOTBETCTBYIOIIMX 3HAHUM, U

MOJIYYEHHUIO HOBBIX B TOM YHCJIE TPAKTUYECKUX HABBIKOB, a TAKKE MOTHUBUPYET

y4aierocs Ha npo(OopUeHTAaIHIO.

[TporpamMMma HarieneHa Ha MOMOIIb PeOEHKY B OCBOEHUH OCHOB OpPTaHU3AIUN
¥ OCYIIECTBICHHS COOCTBEHHON MPOEKTHO-UCCIIEI0BATEIbCKON AESITENFHOCTH, a
Tak)Ke B IPUOOPETEHIUH HEOOXOIMMOTO OIBITA JUIsl pabOThl HAJ UHIUBUAYATHHBIM
UCCIJIEJOBAaHUEM UJIM NMPOEeKTOM. [Iporpamma moMosxer MIKOJBHUKY B OoJiee
ri1yOOKOM M3yUE€HUU UHTEPECYIOLIEH ero 00JIacT €CTECTBEHHBIX HAyK, a TAKXKE B
IpUOOPETEHNH BaKHBIX COLIMATIBHBIX HABBIKOB, HEOOXOIUMBIX JIJIsl POIYKTUBHOM
COLMAIN3a U (POPMHUPOBAHUS TPAKIAHCKOMN MO3UIINN:

e - HaBBIKA CAMOCTOSITEIHHOTO PEIICHUS aKTyaJIbHBIX UCCIEAOBATEIBCKUX UITH
MPAaKTHYECKUX 3a7a4, BKIIOYAIOIIETO B ce0sl yMEHNE BUICTh U aHAIM3UPOBATh
po0JIeMBbI, HYKJAIOLTUECS B PEIICHUH, YMEHHE JETabHO MPOpadbaThIBaTh U
peann30BbIBATh CIIOCOOBI PA0OTHI C HUMH, YMEHHUE INIAHUPOBATH COOCTBEHHYIO
paboTy M CaMOCTOSTEIBHO KOHTPOJIUPOBATh CBOE MPOABIKEHUE K KETAEMOMY
pe3yIbTary;

e - HaBbIKA FEHEPUPOBAHUS U 0HOPMIICHUS COOCTBEHHBIX UCH, 00JICUECHUS UX B
yIOOHYIO Ui pacipocTpaHeHus popmy;

e - - HaBBIKA YBAXHUTEIHLHOTO OTHOIIICHUS K Uy>KUM B3TJIA/IaM U UIESIM,

0 OpMIIEHHBIM B paboTax APYTrHUX JOAEH, IPyTruX aBTOPOB — BJIa/ICIIbLIEB
UHTEJIJICKTYaJIbHOW COOCTBEHHOCTH;

e - HaBBIKA MyOJUYHOIO BBICTYIUIEHUS NIEpe]] O0MbILION ayAuTOpUeH,
apryMEHTHPOBAHUS U OTCTaWBaHUs CBOEH TOUKH 3PEHHUS, OTBETOB Ha BOIIPOCHI
CBEPCTHUKOB U B3pPOCIBIX, YOSKIEHUS IPYTUX B CBOEH MpPaBoOTeE,
IPOABMKCHUS CBOUX UJICH;

e - HaBBIKA PabOTHI CO CIEIUATM3UPOBAHHBIMHA KOMITBIOTEPHBIMU
porpaMMamu, 1abopaToOpHBIM 000PYIOBaHUEM, TEXHUYECKUMHU
yCTpoHCTBaMH, OMOIMOTEYHBIMU (DOHIAMU U UHBIMH PECYPCaMH, C KOTOPBIMHU



MOKET OBITh CBSI3aHA MPOEKTHO- MCCIICIOBATENBCKAS JEATETLHOCTD
HIKOJIbHUKA.
Kpome Toro, paboTta mkoiabHIUKa HaJl IPOEKTOM WJIM HCClIeIOBaHUEM OyieT
CIIOCOOCTBOBATH U PA3BUTHIO €T0 aJICKBATHOM CaMOOLICHKH.
BapuaHntsl

Peanuzanuu nporpaMmbl 1 OpMBI MPOBEICHUS 3aHATUH.

JlanHasi mporpamMma paccuuTaHa Ha paOoTy CO MIKOJbHUKaMU 5-9 KIIaccoB.
[lemarory BaxHee aKIIEHTUPOBATh CBO€ BHUIMAHHE HE CTOJIBKO Ha KaU4eCTBE
pe3ynbTaTa MpOoeKTa WU UCCIIEeI0BaHUsA, CKOJIBKO HA TOM, YTOOBI yYaluiics
MOJTy4as 3HaHUSI B TOM YUCJIE U YePEe3 BHITIOTHEHUE MPAKTUYECKOTO 3aJaHus,
Jieall BBIBOABI M YMO3aKJIIOUYEHUsI HA OCHOBAHUH CBOETO MCCIIEIOBAHUS, YUUJIICS
CpaBHUBATh €r0 PE3yJbTAaThl C TEOPETUUYECKUM MATEPUATIOM U UCCIIEAOBAHUIMU
JPYTUX IIKOJIBHUKOB. TakuM 00pa3om, MKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-
HCCJIeI0BATENHCKON JEATEILHOCTH U TPUOOPETET HABBIK KPUTUUECKOTO
OTHOILICHHS K MaTepHaly.

[Iporpamma pa3buta Ha MOJYJIH, KOTOPBIE MOTYT OBITh UCIIOJIB30BAHbBI JTUO0
YaCTUYHO, JTUOO0 NOJHOCTBIO. Tak Moaysb «Kak )KMBOTHBIE M pacTEHUS
PUCIOCA0IMBAIOTCS (IBOIIOLMOHHAS KOJIOTHS) MPEANOJIaraeTcs A U3y4eHus
B 5 uim 6 kiacce B TeueHue oJHoro rojaa (34 gaca B roa). Moaynu «OCHOBBI
pacTEeHUEBOACTBA» U «BUOTEXHOJIOrUs» paccunTaHbl Ha 68 4acoB U MOTYT OBITh
peanun3oBaHbl B T€UEeHUH 2-X JeT (1o 34 yaca B roj) uiM B TeueHuu 1 roga (68
4yacoB B rof). Bo BTopoM ciyuae BO3MOXKHO MPOXOKACHUE 000UX MOIYJIEH
(«OcHOBBI pacTeHneBoIcTBa» B 7 wiu 8 kiacce, «buorexunonorun» B 7 v 8
KJ1acce). AHAJIOTUYHO MOYJIU «MOJIEKYJISipHbIE OCHOBBI (PU3HOJIOTUH U
dapmakonorum» u «MoJIeKyJIIpHbIE OCHOBBI CEJIEKIIMI PACCUUTAHbI HA 68 YacoB
Y MOT'YT OBITh PeaJIM30BaHbl B TEUCHUH 2- X JIeT (1o 34 Jaca B roJi) WM B TEUYCHUU
1 roga (68 yacoB B roj). Bo BTopom ciiyuae BO3MOXKHO MPOX0XKICHUE 000UX
Moaysei («MoseKyIspHbIE OCHOBBI CEeJIEKITUN» B 8 Kiacce, «MoJeKyIsipHbIe
OCHOBBHI (hH3HOJIOTUH U (hapMakoJIorum» B 9 kiacce).

MoOX’HO peKOMEHI0BaTh UCI0JIb30BaTh MOIYJIH «KaK >KMBOTHBIE U paCTEHUS
npucnocadanBarTCs», «OCHOBBI pACTEHUEBOACTBAY, «MOJIEKYISIpHbIE OCHOBBI
CEJICKIIMM» B KAYECTBE HEMPEPHIBHOTO 00pa30BaTeNbHOTo uKia (5-9 kiacc no 1
Yacy B HEJIEJI0) JJIs KJIACCOB arpOoOMOTEXHOJIOTMUECKOW HAITPaBJICHHOCTH.
Monynu «Kaxk ’KUBOTHBIE U pacTeHUS IPUCTIOCAOIUBAIOTCS», «BHOTEXHONIOTUNY U
«MonexynsipHble OCHOBBI (PU3HOJIOTUN U (HapMaKOJIOTHN» B KAYECTBE
HEIMPEPHIBHOTO 00pa3oBaTeNbHOTO IMKIa (5-9 kmacc mo 1 yacy B HeAeNr0) s
KJIACCOB OMOTEXHOJIOTMYECKOTO UITM MEIUITMHCKOTO HAIlPaBJICHUH.



B3aumocBs3b ¢ nporpaMmoi Bocnutanus. [Iporpamma Kypca BHEYpOUHOU
JESATENIbHOCTH pa3paboTaHa ¢ y4eTOM PEKOMEHIalui IPUMEPHON IPOrpaMMBI
BOCIIMTAHUS, YUUTHIBAET IICUXO0JIOTO-TI€JarOrM4eCK1e 0COOEHHOCTH JaHHBIX
BO3PAaCTHBIX KaTEropuil. TO MO3BOJISIET HA MMPAKTUKE COEIMHUTH O0YUaIOUIYIO U
BOCITUTATEIBHYIO IESTEIILHOCTD NEarora, OpUEHTUPOBATH €€ HE TOJIBKO Ha
MHTEJUIEKTYaJIbHOE, HO M HAa HPAaBCTBEHHOE, COLMATIBLHOE pa3BUTUE peOeHKa. DTO
IPOSIBIISIETCS:

e - B IIPUOPUTETE JIMYHOCTHBIX PE3YJIbTaTOB PEAIU3ALUU IPOIPAMMBbI
BHEYPOYHOM JIE€ATEIBHOCTH, HAIEAIUX CBOE OTPAKEHUE U KOHKPETU3ALINIO B
IPUMEPHOM IPOTpaMMe BOCIIUTAHMS,

e - B BO3MOYKHOCTH KOMIUIEKTOBAaHUS Pa3HOBO3PACTHBIX TPy IS
OpraHu3alMy MPOPOPUEHTALUOHHOMN NEATEIbHOCTH IIKOJIbHHUKOB,
BOCITUTATEIbHOE 3HAUEHHE KOTOPBIX OTMEUYAETCA B IPUMEPHOU MporpaMmme
BOCITUTaHUS;

e - B MHTEPAKTUBHBIX (POPMAX 3aHATHM JJIS IIKOJIBHUKOB, 00ECIIEUMBAOIINX
0O0JIBIIIYIO MX BOBJIEYEHHOCTh B COBMECTHYIO € MIEAAroroM 1 IpyrumMu J1€TbMU
JESITeIbHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE JIETCKO-B3POCIIBIX
OOLIHOCTEH, KJIFOUEBOE 3HAUEHNE KOTOPBIX /ISl BOCIIUTAHUS IO JUEPKUBAETCS
IIPUMEPHOM MTPOTPAMMON BOCITUTAHUS.

Oco0eHHOCTH PAa0OTHI YYUTEJIS 10 IPOrpamMme. 3a/1a4a yYUTEINs] COCTOUT B
TOM, YTOOBI COMPOBOXKAATH MPOIECC MPO(HEeCCUOHATBHOM OPUEHTALIMH IIKOJbHUKA,
packphiBasi OTEHIMA KaXKIOTO Yepe3 BOBJIIEUEHHNE B MHOTOOOPa3HYIO
JeSITeNIbHOCTh, OPraHU30BaHHYIO B pa3HbIX ¢popMax. [Ipu aToM pesynbraTom
paboTHI YUUTENIS B IEPBYIO OUYEPEb SIBISIETCS TMUHOCTHOE Pa3BUTHE YUAIETOCS.
JIMYHOCTHBIX PE3YIBTATOB YUUTENbh MOXKET JOCTUYb, YBIIEKas YUEHUKA
COBMECTHOI U HHTEPECHON UM 000UM JIESITEIbHOCTBIO, YCTAHABIMBAs BO BPEMSI
3aHATHI 100pOXKeNaTeNbHYI0, TOIIEPKUBAIOLTYI0 aTMOC(EpPY, HACKIILAS 3aHATHS
LHEHHOCTHBIM COAEPKAHUEM.

[IpuMepHas cxema MpOBEICHHUS 3aHATHI 110 IPOrPAMME:

1. OObsACHEHHE TEOPETUUECKOTO MaTepuasa o TeMe.

2. IloaroroBka K 3KCIIEPUMEHTAILHOMY 3aHSATHIO, 0OCYKIECHHE 0ObEKTOB
JUTSl IPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHue npakTUUECKOro 3aHATHS — OCHOBHAA 3a/1a4a OCBOCHHE
METO/I0JIOTUU JAHHOTO 3KCIIEPUMEHTA.

4. Tlo oxkOHYaHUH MPEUIOKUTh AETAM, KOTOPBIE 3aUNHTEPECOBAIIUCH JaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEA0BATENIbCKUM MPOeKT. [[jist 3T0Tr0
HE00X0MMO 00CYyIUTh O0BEKTHI, KOTOPhIE YUEHUK OYyJIET UCCIIEA0BATD,
COCTABUTb IUIAH SKCIIEPUMEHTA.



5. IloMoYb yUeHHKY MPOAHAIU3UPOBATH PE3YJIBTATHI SKCIEPUMEHTA.

OueHuTh pe3ysIbTaThl IPOEKTHO-UCCIIEA0BATEIBCKON JEATEIbHOCTH
HIKOJIbHUKOB MO>KHO B ITPOIIECCE 3aIUThHl UMU CBOMX pabOT B paMKaXxX IIKOJIbHOM
HAy4YHO- MPAKTUYECKON KOH(PEPEHIINH.



COJIEP’KAHUE KYPCA BHEYPOYHOM JESATEJHbHOCTH
CopeprkaHue Kypca BHEYPOUHOU A TENbHOCTU

Monynb «Kak )KUBOTHBIE M PACTEHUS TPUCTIOCAOTUBAIOTCS (IBOIOIIMOHHAS
AKOJIOTHS)

5-6 knaccol (34 gaca)

Monynb «OCHOBBI PACTEHHEBOICTBa» 7-8 Ki1acchl (68 4acoB)
Monynb «buorexnomorumn» 7-8 kiaacchl (68 4acoB)

Monyne «MonekysipHbIe OCHOBBI (PU3HOJIOTHH U hapMakosiorun» 9 kiacc (68
4acoB)
Monynb «MonekysipHble OCHOBBI celekuum» 9 kiace (68 yacoB)

Monaynb «Kak )KHBOTHBIE M pacTeHUs IPUCIIOCAOIUBAIOTCS» (IBOJIIOLIMOHHAS
sKotorus) 5-6 kmaccel (34 yaca)l. MbI uccienyem xuBbie 00beKThI (6 4acoB)

CBoOICTBa M CTPOEHUE )KUBBIX OPraHU3MOB (CTPOCHHUE KIIETKH). Bua, ocoob —
OpraHu3M Kak eMHas cucteMa. Ananramnuu (mpucnocodnenus). [lonarue
roMeocTasa KUuBoro opranusma. CriocoObl €ro noiAep:KaHusl.

[TonsiTue BapuaTuBHOCTH npusHaka. McciaenoBarenbckue padboTsl «Bee nu
(cuHMIIBL, O€NKHU, Oepe3bl U T.J1.) OAUHAKOBBIE? DOTOKBECTY.

Orpanunuenus Mop(hoIoruueckux 1 gpusnoaornyeckux agantauuii. [louemy
OpPraHH3Mbl HE CTAHOBATCS OECKOHEYHO OOJIBIINMHU, MATEHBKUMHU, BCESTHBIM.
[TpaxTrueckas padota «CocTaBisieM KHUTY PEKOP/IOB PACTEHUHN U JKUBOTHBIX
HaIIEero Kpas».

2.BrusiHue oKpyKaroiei cpeibl Ha )KUBbIe Oprann3mMel (12 gacos)

®dakTopbl OKpYyXkarolei cpenbl (aduoTuueckue, OMOTUYECKUE,
anTpornorenssie). [lpuMepsl a0NOTHUYECKUX (PAKTOPOB, OKA3bIBAIOIINX OCHOBHOE
BJIMSIHUE HA KU3HEEATEIbHOCTD JKUBBIX OPraHU3MOB: TEMIIEpaTypa, CBET,
BIaXHOCTb. [IpakTudeckoe 3anstue «LIBeT u Temno» (KyOUKH JibJia B3BECUTb,
NOJIOKUTH B yamku [letpu Ha pa3HoLBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO ObIcTpee pacTasii). [IpakTuyeckoe 3anstue «4To pacTBopsieTcs B
Boze» (akcniepuMeHT «Kuakuit gom»). [Ipaktudeckoe 3anstue «JAuddysus
BEILECTB B BOJIE (PacTBOPHI)», «JIBUKEHHE pacTBOPOB 1O LBETKY». [IpakTuueckoe
3ansTue «Jlex miaBaet B Bojie (alicOepru, 3aMep3aHue BoJ0eMOB)». [IpakTruueckoe



3aHsTHE «Jlen nmpu 3aMep3aHuy pacupsieTcs» (pa3pylieHue KaMHs
(mouBooOpa3zoBaHuE), 3aMep3aHUE KIIETOK).

OcCHOBHBIE 3aKOHOMEPHOCTH MPUCTIOCOOICHUS )KUBBIX OPTaHU3MOB K
abuotnyeckum Qaxropam. [IpucrnocoOaeHnss K OCHOBHBIM a0MOTHYECKUM
dakTopaM: Temmneparypa, BIaKHOCTb U cBeT. [IpakTuueckoe 3ansatue «I1lybda»
(xyOuKHM JIb/1a 3aBEpHYTH B pa3HbIi MaTepua, B3BecuTh). [IpakTndeckoe 3aHsTHE
«[IurmMeHTh» (MOKHO pa3JeuTh Ha BATMaHE KPACUTENU U3 (DIOMAacTEpOBY.
[Ipaktrnueckoe 3ansTre «Kak KUBOTHBIE IJIABAOT B BOJIE» (DKCIIEPUMEHT C
MTUATIETKOM ).

UccnenoBarenbckue paboTsl «BiausiHue cBera (Teria, BIaKHOCTH, COCTaBa
MOYBBI) HA PACTEHUSI B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUAX» (HA
JIOCTYITHOM MaTepHae).

3.B3aumoielicTBUS KUBBIX OpraHU3MOB (4 Jaca)

buotnueckue pakTopbl. 3aKOHOMEPHOCTH PA3BUTHS MEKBHUIOBBIX
B3aMMOOTHOIIEHH. Ko3Bomonus (XUIHUK-KEPTBA; Napa3uT-X0391H) DBOJIIOIHS
cTpateruii JoosiBanus nuuy. CouuanbHOCTh. Buabi-Bcenenupl. [lepeuenn
pactenuii- Bpeaureneit. ccnenoparenbckas pabora «Habmogenus 3a
B3aMMOOTHOLIEHUAMU

YKUBOTHBIX MIPU T0OBIBAHUM MUIIH (KOPMYILIKH JIJIs1 NTUL, Il TOPOJICKUX WUITU
CEJIbCKUX JKMBOTHBIX). BeO-kamepoi». MccnenoBaTenbckas padora
«PacnpocTpaHeHne BUI0B- CHHAHTPOIIOB B HAIIEH MECTHOCTH.

4.YenoBek B )KU3HU PACTEHUH U )KUBOTHBIX? (6 4acoB)

AnTponoreHHsie ¢pakropsl. [IpaBna 1, 4To NepBOOBITHBIE JIFOIU KUJIH B
rapMOHUU ¢ npupoaoi. OJOMalIHUBaHUE U IPUPYUYEHUE KUBOTHBIX U PACTEHUM.
3adeM criacaTb BBIMAPAIOIIME BUJIbI, KaK 3TO JienaTh. KyJlbTypHbIE pacTEHUS U UX
nukue npeaku. [louemy BaxHO UX coxpaHsaTh. PazHooOpasue KyabTypHBIX
PACTEHHI U UX 3HAYEHUE B JKU3HU yenoBeka. KpacHas KHUra Bamen TeEppuTOpUn.
Oco0o0 oxpaHsieMble TEPPUTOPHUH, 3anioBeAHUKN Poccun u mupa. [Ipakruueckas
paboTta «Pa3HO00pa3ue KyJbTYpPHBIX PACTCHHUI B BAIlIEM PETHOHE.

Hccnenosatenbckas padota « BiusiHue aHTponoreHHbIx (pakTopoB Ha
pa3BUTHE PACTEHUI B rOPO/Ie/HACETICHHOM IIYHKTE».

Okckypeusi/mpaktudeckas padora «OOIIT B BameM pernoHe — yHUKAJIbHbBIE
OOBEKTHI IPUPOIBDY.

5.9konornyeckue HUIM (69acoB)

buocdepa — ogna 3 BaxkHenmux ooosouek 3emin. Yto Takoe
«3KOJIOTUYECKHE HUILIW» U KaK oHU (hopmupyrorca? dopmMupoBaHue 3HaHUH 110
OropazHo00pa3uio )KU3HEHHBIX (POPM, MOBEIEHUECKUX MTPUCTIOCOOTICHUH,



Moau(UKAIMOHHAS U3MEHIMBOCTH (Ha 6a30BOM ypoBHE). PacTutenpHbIe
coo01iecTBa U UX TUIbL. Pa3BuTre U CMEHBI pacTUTEIBHBIX COOOIIECTB.

UccnenoBarenbeckue paboThl « IKOJOTUYECKUE HUILU BOKPYT TEOS —
onucanue PakTopoB OKpYKarolien cpeapl». Mccnenosarenbckue paboThbl
«DeHoIornYecKue HaOMIOICHUS.

Monynb «OCHOBBI pacTeHUEBOICTBa» 7-8Ki1acchi(68 yacos)
1.BBenenue B pacTeHUEBOACTBO(2 yaca)

Yro-Takoe pacTeHHEBOJICTBO: OCHOBHBIC (DAKTOPHI BRIPAIITUBAHUS PACTCHUH.
Hctopus pa3BuTus arpoXxuMudeckux 3HaHui (padbotsr M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B. JlokyuaeBa, K.A. Tumupssena, [1.A. Kocteruena, JI.H.
[IpssaumHMKOBa U JIp.). [IpakTueckas pabora «bouka JInbuxay.

2.ArpoTexXHUYECKUN FIKCIEPUMEHT(6YACOB)

[IpaBuiIa MOCTAaHOBKH arpo3KCIEpUMEHTOB. llocTaHOBKA DKCIIEPUMEHTOB C
pacTeHusIMUA. BBIOOp TEMBI, COCTaBIECHUE TUIIOTE3bI, LIEJIU U 33/1a4 IKCIIEPUMEHTA
10 BBIPAIIMBAHUIO PACTEHUIN B KOHTPOJIUpyeMoi cpene. KoHTpoau, HOBTOPHOCTH,
poBeJeHuE dKcriepuMenTa. [ itannpoBanue skcnepumenTta. OLeHKa pe3yabTaToB
skcriepuMenTa. MccnenoBarensckas pabora « @akTopsl, BIUSIONINE HA
popacTaHue ceMsiH (POCT IPOPOCTKOB)».

OcCBOEHME TEXHOIOTUH KPYIJIOTOAUYHOTO BBIPAIIMBAHUS CAaJaTOB U MUKPO3EICHU
B KOHTPOJUPYEMBIX UCKYCCTBEHHBIX yCIOBUAX. COOp YCTAaHOBKH JIJIst
BBIPAIIMBAHUS PACTCHUN B KOHTPOJIUPYEMBIX YCIOBHUSIX.

3.PoJib XUMHUYECKHUX DJIEMEHTOB B MUTaHUU pacTeHuii(20 yacos)

Bopna. PactBop. BeiTsikKa. AHMOHBI, KATUOHBI, SJIEKTPOIIPOBOAHOCTH U pH
pactBopa. Posib XMMHUUYECKHX 3JIEMEHTOB B IUTaHUU pacTeHui. [lonyuenue
MUTATEIBHBIX BelIecTB pacTeHusiMu. [IpakTrdeckas pabota « CxeMbl MUTATEIBHBIX
pacTBOpoB. PacueT 103 ynoOpeHuil it MUTaTeIbHBIX PACTBOPOBY.

Y noOpeHnusi: oprannyeckne, MUHEepaibHble, MUKPOOUOJIOTHYECKHE. THIIbI
NUTaHus pacTeHuil. Bo3aymHoe n MuHepanbHOE (KOPHEBOE) MUTAHUE PACTECHUM.
TpaHCnopT NMUTATEIBHBIX BEMIECTB PACTEHUIN: BOCXOISIIUN U HUCXOASIIIUN TOK.
Baxneiimme kanuiineie, ocPopHbIC U a30THBIE YIOOPEHUS, UX CBOMCTBA.
[Ipocteie u cnoxubie ynoopenus. [Ipaktuueckas padota «[IpaBuna cmemmBanus
ynoopenwnit» [Ipaktuueckas padota «[lutanue pacTeHUi: TEXHOIOTHS
MPUTOTOBJICHUS] TUTATEIbHBIX PACTBOPOB JIJISI PA3HBIX KYJIBTYpPY.

PocT 1 pa3BuTHE pacTeHMii: 3Tanbl OHTOreHe3a, (PaKTOPhI, BIUSIOIINE HA
pPOCT pacTeHui: CBET, TYCTOTa MOCAJ0K, nMUTaHue, cyocrpar. IlpakTtuueckas
pabota

«MOHUTOPUHT MUHEPATTBHOT'O IUTAHUS PACTCHUI.



Oco0eHHOCTH TUTaHUS PACTEHUN a30TOM. A30T U €ro 3HaY€HHE B KU3HU
pacteHuit. @opMbI a30Ta U UX MPEBPAILECHUE B ITOYBE.

Hcrounuku docdopa ains pacrenus. 3HaueHue pochopcoaepkamux
COEJIMHEHUM B KieTke. Posib Makpospruyeckux coenunennit pocdopa B
HEPreTHYECKOM OOMEHE.

Bnusinue xanus Ha (pu3MUECKre CBOMCTBA MPOTOILIAa3Mbl, Ha (PEPMEHTHI
YIIEBOJIOPOAHOTO 0OMEHa, CUHTE3 0eNKOB U Jp. Poib kanmus B moaaepKaHuu
MOHHOrO0 OajaHca B TKAaHSX, B IPOLIECCAX CAMOPETYJISALIMH.

PerynsropHas 1 cTpyKTypooOpa3oBaTelibHast pOJib KaJlbIUs. Y4acTUE B
00pa30BaHUU KJIETOYHOW CTEHKH, MOJIEPKaHUU CTPYKTYpbl MEMOpaH U
perymsiuus ux NpOHUIIAeMOCTH.

3HaueHHe MarHus B MeTadoIn3Me pacTeHuil. Maruuii B coctaBe
xjopoduia, CXoACTBO XJI0poduiiia U TeMOoTJIO0OMHA KaK CBUIETEIHCTBO €MHCTBA
OpPraHU4eCcKOro MUpa.

Cepa 1 ero OCHOBHbBIE COETMHEHUS, UX POJIb B CTPYKTYPHOI OpraHu3anuu
KJIETKH, Y9aCTHE B OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMSIX.

Muxkpoanementsl. [IpeacTaBieHus 0 pojar MUKPO3JIEMEHTOB B META0OIU3ME
pacternii. OCOOEHHOCTH NOCTYIUIEHUSI MUKPO3JIEMEHTOB B pacTeHus. CHuHeprusm
Y aHTarOHU3M 3JIEMEHTOB TUTaHUsl PACTEHUM.

PacturenpHas TUarHoCTUKa U METObI UAECHTU(UKAIMU HEAOCTAaTKa/M30bITKA
aneMeHTOoB nutanus. [Ipaktuueckas padbota «PacTurenbHas TUarHOCTUKAY.

Uccnenoarenbckas padota « O1ieHKa COCTOSIHUSI KOMHATHBIX PACTEHUH,
pacTeHui Ha IIKOJBHON TEPPUTOPUHU, YCTAHOBKA MPHYMUH MATOJIOTHYECKUX
COCTOSIHUM (Tpu

HAJTTMYUN ).

Uccnenoratensckas padora «OlieHKa BIMSHUS Pa3IMYHbIX JJIEMEHTOB Ha
COCTOSIHUE PaCTEHUM (COCTABIICHUE PA3TMYHBIX TTOJAKOPMOK)».

4.PerynsTopbl pocTa pacTeHuii.3anmra pactenuii(44daca)

[lonsATHE O perynaropax pocra pacTeHuil. CTUMYISTOPBI POCTa —
(buTOrOPMOHBI (ayKCUHBI, THOOEPEIUTNHBI, IUTOKUHUHBI). UHTHOUTOPHI pocTa
pactenuii: 1. npupoanbie (abCiM30Basi KUCIOTa U HEKOTOPbIE (PEHOIBHBIC
BelllecTBa (MKyMapoBasi, KOpUUHAsl, CAJTUIUIIOBAs K-Thl), 2. CHHTETUYECKUE
(MophaKkTUHBI, peTapaHThI, 1e(hOTHAHTHI, JECUKAHTHI, TEPOUITHIBI).
DUTOMOHUTOPUHT U OLIEHKA COCTOSIHUS pacTeHui. CoBpeMeHHbIE CIOCOObI
MoHuTopuHra. IIpaktudeckas padota « DUTOMOHUTOPUHT U OLIEHKA COCTOSIHUS
pactenuii. CoBpeMeHHbIE CIOCOObI MOHUTOPUHT .

HccnenoBarenbckas padota «BrnusiHue rerepoaykcuHa Ha IpopacTaHue
(pocT Ha pa3HBIX CTAIUSIX, B PA3HBIX YCIOBUSIX) PA3JIUYHBIX PACTEHUI.



3amuTa pacTeHHl OT BpeauTeneil: ocHOBBI OmomMerona. IlpakTuueckas pabota
«MHCceKkTapuu: npaBuia U yCIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIX).
5.Boanas,niecuanasi 1 IOYBEHHAS KYJIbTYPbI, UX IPUMEHEHUE B BHIPAIIUBAHUN
pactenuil. duznosorus pactreHuit (8 yacos)

Bonanast, necuanast ¥ MOYBEHHAs KYJbTYpbl, UX IPUMEHEHUE B BhIpAILIUBAHUU
pactenuii. IIpoBeneHue Bonabl B KOpHE M cTebiie pactenuil. IIpaktuueckas
pabota

«KopHeBoe naBneHue».

BoHbIi pexuM pacTeHHil: CTpOeHUE YCThUIL: (PaKTOPbI, BIUSIONINE HA UX
PACKpPBITHE U 3aKPBITHE. 3HAYEHNE MEXAHU3Ma PETYIISLUN UCTIAPECHHUS BIaru
pactenueM. [Ipaktuueckas pabota «lIpuroToBienue npenapara ycTbUIl METOJAOM
CIIETIKA).

HccnenoBarenbckue padoThl: «BiausiHue yCIIOBUN COAEpKaHUS PACTEHUN Ha
KOJIMYECTBO YCTBUID.

DOoTOCUHTE3 — YHUKAIBbHBIN ITpoliecc pacTeHui. TemHoBas U cBeToBas (a3bl
¢dotocunTe3a. 3HaueHUE (POTOCHHTE3A JIS J)KUBBIX OpraHu3MoB. IIpakTuueckas
pabora

«DyHKIMOHATIbHAS TUATHOCTUKA PACTEHUM 110 aKTUBHOCTHU XJIOPOILIACTOB
HccnenoBarenbckas padota «Onpenenenue xjaopopumia A u b, oneHka
(OTOCHHTETUYECKON aKTUBHOCTH PACTEHUI U (PaKTOPOB, BIUAIOIIMX HA HEE.

@aKTOpBI POCTA pACTEHUI: BO3AYX U asdpanus. [log3emMHOe abIxaHue
pacTeHuil: COCTaB MOYBEHHOI'O BO3/1yXa, ra3000MeH. ['a3000MeH mipu
O6ecriouBeHHOM BbIpamuBanu. [Ipaktrueckas padota «Asparusi, CO2 u O2.
Jpixanue pactenuii». [Ipaktuueckas pabota «/lprxaHue pacTeHHii: OlleHKa
WHTEHCUBHOCTH JIbIXaHUS PACTEHUH U IIJI0JIOBY.

Hccnenosarensckue padoThl: «BnusHue cnocoda BbIpaluBaHus (coctaBa
MUTATEIbHOW CMECH, CXEMbI BHECEHHS) HA POCT U PA3BUTHUS PA3TMYHBIX
pacTeHu».

6.KynbeTypHblie pactenusi. CoBpeMeHHbIE acTieKThl cenekunu(20 yacoB)

Kak genoBek ctair ucnoiib30oBaTh pacTeHus? CBA3b pa3BUTHS LIUBUWIH3ALUU
YeJI0BEKA Y OJIOMAlllHUBAaHUS pacTeHui. Jlomectukanus. Juckyccus
«/lomecTukanus, Bce 1M paCTEHHs U )KUBOTHBIE, KOTOPBIE )KUBYT PSIIOM C
YEJIOBEKOM MM OJOMAIIHUBAOTCA? MOXHO JIM CUMTATh TapaKaHa OJOMAIIHEHHbBIM
KUBOTHBIM?»

HacnencTBeHHOCTh M UIBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX
opranu3mMoB. 3meHunBocTh. Bubl nuaMeHunBOCTh. [IpakTrdeckas padbota
«MopaudukaoHHas U3BMEHYUBOCTb (JIUCThS, UTOJKHU C OHOTO JEPEBa)».



['en — maTepuanbHbII HOCUTENb HACIAEACTBEHHOCTH U U3MEHUUBOCTH.
HyxiienHoBbie KUCIOTHL. JIoKanu3anus reHeTUHYeCKOTO MaTeprualia B KIETKE.
Henenue knetok. Permukanus JJHK. OcHoBHas 1orMa MOJIEKYJISIPHOM OHMOJIOTHH.
Tpauckpunius. Tpancasaius. Myranuu. [lpaktuueckas padora «['en —
MHCTPYKIIMS TT0 cOOpKe KJIETKH (Ha Oucepe Ui KOHCTpyKTope)». [IpakTuueckas
pabora «MyTtanus Ha OyTepOpose (Jrr060i 00BEKT U3 MPEabIAYIIEeH padoThI, T1Ie
W3MECHEHNE MHCTPYKIIMH MTPUBEIET K N3MEHEHUIO BHEIITHETO BUIa OOBEKTA)».

Dddext OyTHIIOUHOTO TOPJIBIIIKA U TEHETHUECKOe pa3zHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsATh FTeHETUYECKUE pecypchl pacTeHui? OCHOBHBIE
CIOCOOBI COXpaHEHHUS TeHETHYECKUX PECYPCOB pacTeHuii (eX Situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3aKoH roMOJIOTMUECKHX PSIOB.
LenTps!l mponcxoxaeHus KyJIbTypHbIX pacrennit H.M. Basunosa u [1.M.
XKyxosckoro. [Ipaktuueckas padbota no rpynnaM «OTKyAa Ha HAILIUX CTOJAX
bpykThl/0BOIIM/31aKW». OCHOBHBIE METOJIbI ceniekiuu. [ udpuauzanus. Dopmsl
ot0opa. OCHOBHBIE HANPABIICHUS CEIEKLUU: YIyUYIIEHUE YPOKalHOCTH,
YCTOWYUBOCTH K OMOTHYECKUM M abuoTudyeckuM Qakropam. [Ipaktuyeckas
pabota «BsipammBaem ropox. Kak nposectu

CKpEILIBAHUE Y TOPOXA».

EcTb 1 %u3Hb B ipoOupke? BUOTEXHOIOTUS KYJIbTYPHBIX PACTEHUH.
HccnenoBarenbckas padbota «BeipaniyBanue pacTeHHil B poOUpKe» (MOKHO
BOCIIOJIB30BAThCS PE3YJIBTATAMH MPEIBITYIINX SKCIIEPUMEHTOB IO COCTABIICHUIO
MUTATEJIbHBIX PACTBOPOB JJISI PACTCHHUI).

Kak yenoBek moxxeT MmoauduiupoBarh pactenus? ['eHeTnaeckoe
penaktupoBaHue. CoBpeMEHHbIE MOAXOAbI U IOCTUXKEHUSI TEHETUYECKOTO
penaktupoBanus pactenuid. [Ipaktuueckas padota «I'eHOMHbBIE HOKHHUIIBI
(MoxenupoBanue pabotsl cuctrembl CRISP-Cas).

7.PactutenbHas npoaykuus.(8 4acoB)

HanzeMHble u moa3eMHbIe opranbl pactenuil. [loder u BUIOU3MEeHEHHBIH
nooer pacteHuit. CnocoObl pa3MHOKEHHS PACTECHUH.

[TonsiTrie 0 KauecTBE MPOAYKTOB NMUTaHUs. [IpoOIeMbl KOHKYPEHIIHH
OTEUYECTBEHHBIX MPOAYKTOB MUTAHUS C UMIOPTHBIMU. JIOTUCTHKA IOCTaBKU U
cpencTaa

coxpaHeHus TpoaykToB uTanus. [Ipaktudeckas padora «lIpenensHo
nonyctuMblie koHueHTpauu (I1J1K) u MeTop1 KOHTpOJIs 0€30MacHOCTH
PACTUTENIBHBIX MTPOYKTOB MTUTAHUS.

Mukpo3zeneHb: Moie3HOCTh U TexHosorus. MccnenoBaTenbckas padora

«O11eHKa KauecTBa BHIPAIICHHOW MUKPO3EJIeHN» (JINOO CBOS, TMO0 U3 MarasuHa).



Xumudeckuit aHam3 npoAyKIuu. OCHOBBI CIIEKTPO(HOTOMETPHH.
[Totenmmometpus. Xpomarorpadus. [Ipaktudeckas padora «MeTo bl OLIEHKH
KaueCcTBa PACTUTEIBHOU MPOIYKIIMH: XPAaHEHUE U COXPAHHOCTD MUTATEIbHBIX
BEILIECTB» (110 JOCTYITHOMY 00OpPYI0OBAHHUIO).

Uccnenosarenbckas padota «Onpenenenre ButamuHa C MeTo10M
oOpaTHOTO TUTPOBAHUS B IJIO/IaX HA Pa3HOM CPOKE (CIIOCOOE) XpaHSHUS.

Monayns

«buorexnonorus»

7-8kitacchi(68 yacon)
1.buorexnonorus(4 gaca)

[TonsiTe GMOTEXHONOTUH. 3aUueM YEJIOBEKY OMOTEXHOJIOTUH, B YEM HX
IPEUMYIIECTBO MEPE]l XUMHUUECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTUH: IPOMBIIIJICHHBIE MUKPOOPTAHU3MBI, KJIIETKH U TKaHU PACTCHUIH,
YKUBOTHBIX U YeJIoBeKa, Onokaranuzaropsl. [Ipaktuyeckas padora «lIpumepst
PUMEHEHUSI OMOJIOTUYECKUX OOBEKTOB B TBOCH KUZHU.

ChIpbe 17151 OMOCHHTE3a U OLIEHKA €ro OMO0J0rn4eckoi IeHHOCTH. OCHOBHBIE
MCTOYHUKH YIIIepoaa, a3ota, ochopa, MUKpolieMeHTOB. MccineqoBaHne HOBBIX
MCTOYHHUKOB ChIPbs (BKJIFOUast BOIIPOCHI €r0 MPeIBAPUTENIbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX CPEJl, B TOM UMCIIE BKIIIOUAIOIINX
OMOCTUMYJISATOPBI U APYTUE DJIEMEHTHI YIIPABICHUS U ONTUMHU3ALMU TPOLIECCOB
OounocuHTe3a. MeTo1bl ONTUMHU3AIUH IUTATENbHBIX CPEI.

2.Muxkpo6uosorusi(124acoB)

[TonoxeHnue NpoKapuoTOB B CUCTEME OpraHu4eckoro mupa. CtpoeHue
OakTepuanbHOM KieTku. Kimaccudukanusa 6akrepuii. Mopdomnorus 6akrepuil.
[IpocThie u ciiokHBIE METOABI OKpaIMBanus 6akrepuit. usnonorus 6aKTepuii:
IIUTaHUE, IbIXaHUE, POCT U Pa3MHOXEHUE. 3HAKOMCTBO C JOMEHOM Apxeun
(axcTpeMOPHIIBHOCTh, 0COOEHHOCTH CTpOoeHUS KieTkn). JlaboparopHas padboTa
«PukcupoBaHHbIE Npenapatsl Oakrepuil. OnpeneneHue GopMbl IPeTOKEHHBIX
KyJbTYpP MUKPOOPTaHU3MOB, UCIIOJIb3Ys MPOCTON METO OKpacku» JlaboparopHas
pabora «OnpeneneHue TUNa KJI€TOYHON CTEHKHM METOI0M OKpallluBaHUs MO
['pamy» (IIpu HATMYKK PEAKTHUBOB).

MonodHoKHCIO€ U cTUpTOBOE OpokeHue. otorpodHbIe U XeMOTpO]HBIE
OaxTepun. Kunetnueckoe onucanue npoiecca pocta MUKpOOPTaHU3MOB.
OKCMOHEHIMalIbHasl MoJieb pocTa. KuHeTtnka ruden MUKpOOPraHU3MOB.



[TaTorennsie 6akTepuu. UyMHas manodka 1 4epHasi CMepTh, OOTYIIH3M,
CTOJIOHSIK, TyOepkyie3. Mictopust 60psObI ¢ OakTepraTbHBIMU HHPEKITUSIMH.
JlaGoparopnas pabora

«IToceB cmbiBa ¢ pyk Ha yamiku [letpu». JlabopaTopHas paborta «Beiienenue
YUCTOM KYJbTYpbl OakTepuil. MeToy pa3BeaeHuil. MeTo 1 HCTOIIAOIIETO
mtpuxay. JJabopatopHas padora «Mopgonornyeckas xapakTepUCTHKA
BBIJICJICHHON YUCTOW KyJIbTYPhI: XapaKTEpUCTUKA KOJIOHUH, popMa OakTepui,
THI KJIETOYHOU CTEHKN.

BoiiHa 6eCKOHEYHOCTH: aHTUOMOTHUKHU TTPOTUB OaKkTepuii. MeXaHU3MBbI
NEeUCTBUN aHTUOMOTHUKOB. MeXKIIeTOUHAs KOMMYHUKaIs 6akTepuii. UyBCcTBO
kBopyma. Jlaboparopnas pabota «CpaBHeHHE pOCTa MUKPOOPTaHU3MOB Ha YaIllKe
0e3 u ¢ nobaBieHus aHTHOMOTUKOB» MccnenoBarenbekas padota «Ilouck
MUKpPOOPTraHU3MOB 00JIaIal0IIUX AHTATOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenue 6akTepuil uenoBekoM. Knnernueckoe onucanue OMOCUHTE3a
IPOJIYKTOB MUKpOOpraHu3Mamu. bakrepuu, KOTOpble MOT'YT pa3jararh IJIACTHUK.
HccnenoBarenbckast paboTa «BpieneHne MOJIOYHOKHUCIIBIX OaKTepuUH,
UCCJIEIOBAHNE UX AKTUBHOCTI.

Mukpoopranu3Msl B arpoOHOTeXHOJIOTUU. VICKyCCTBEHHBIE acCOLMALINN
pacTeHull ¢ MuKpoopranuzmamu. Mccnenosarensckas padbota «Boiaenenue
OaKTepHil MOJE3HBIX JJIsl PACTEHUI.

3.DyKapuoOTUYECKUE OPTraHU3Mbl B OMOTEXHOJOTHUH (TJIECHEBBIE TPUOBI, IPOKAKH,
BojI0pociu) (12 gacon)
[TnecHeBble rpuOBI MPOAYLIEHTHI OMOJOTMUYECKH aKTUBHBIX BEIIECTB.

OO1as xapakTepucTUKa IpOXOKe caxapoMuieToB. Mctopus nucnonb3oBaHus
JIPOOKEH B TPAJIUITMOHHON OMOTEXHOIOTHU. TEeXHOIOTUH BUHOICIIHS U
xJ1e00neYeHMs, CICIHAIM3UPOBAHHBIE PACHI APOAOKe. MeTaboIn3M IPOXIKEH.
Peakuust cnuptoBoro 6poxxenus. JlabopatopHast padota «lloacuer kineTok
Iposxoken B kamepe ['opsieBay. JlabopatopHas pabota «OOHapy)eHUE MPOIYKTOB
CIUPTOBOIO OPOKEHUS: STUIOBOTO CIIUPTA U YIIIEKUCIOro rasa». [lonyuenue
BTOPUYHBIX META0OJIMTOB B JIPOKkKaX. J[pOKKu Kak MPOAYLEHTH OMOTOTINB.
[Tosryuenue 11e51eBbIX OEJIKOB B JPOAIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U MOJIOBOTO Pa3MHOXKEHUS Y APOXKIKEH,
3HAYEHNE U3YUYEHUS MUTO3a U HUTOKMHE3A JIJIsl ONTUMHU3aLUU ITPOLIECCOB
KYJbTUBUPOBAHUS JIPOXIKEBBIX IITAMMOB, TOHUMAHUSI IPUYUH MMATOTE€HHOCTH
JPOXKEN ¥ rpuOOB, MOMCKA MUILIEHENW (DYHTUIIUAOB U pa3pad0TKH HOBBIX
JIEKapCTBEHHBIX NpenapaToB. JlabopaTopHas pabora «HalmroneHue pa3MHOKEHUS
TPOXKKEBBIX KIeTOK». [IpakTudeckas pabora «Ilomyuenue TBopora u kedupa Ha



OCHOBE MOJIOYHOKHUCIBIX OakTepuit». [lpaktuyeckas pabora «OCHOBHBIE BUIBI
KBaca M HMX XapaKTEPHUCTHKA»
«/IpOo>kKu U MOJIOUHOKHCIIbIE OAKTEPUH, TPUMEHSIEMBbIE JJI IPOU3BOCTBA
kBacay. [Ipaktuueckas pabota «CpaBHUTENIbHBINA aHATN3 PA3BUTHS IPOXKIKEN B
a’pOOHBIX M aHA’POOHBIX yciaoBuUAx». [IpakTuueckas pabora «MeTombl OIIEHKH
CBOMCTB
xJ1e00TneKapHbIX apoxkeil. OCOOEHHOCTH MPUMEHEHHSI PECCOBAHHBIX, CYIICHBIX
¥ MHCTAHTHBIX Apoxokei». MccnenoBarensckas padota «Biusane Gusnko-
XUMHUYECKUX (PaKTOPOB HA KAU€CTBO OMOTEXHOJIOTMYECKON MPOAYKIIMH (KBac,
kedup, ChIp, XJI€0 U JIp.)».

Bonopocnu — nepcnekTuBHbIN 00BEKT JIJIsl IPOU3BOJICTBA Oeka U
yTJIeBOJI0B. BUOTEXHOIOrMYECKUE METOIbI OUUCTKU TBEPJIBIX, )KUJIKUX OTXOJ0B U
ra3zo00pa3HbIX OTXOA0B Pou3BOACTB. CTOUHBIE BOJIbI. CXEMbI OUUCTKH.
buoguiabTpel, a3pOTEHKH, METAHTEHKH, OKCUTEHKU. AKTUBHBIN WUJI U BXOJISIIINE B
HEro MUKpOOpranu3Mel. Vcnonas3oBaHue BOJOpOcieid B OYMCTKE CTOYHBIX BOJ.
UccnenoBarenbckas pabota

«BnusHre Gpusnko-xumuueckux paktopo Ha pocT Bogopocau (Chlorella
vulgaris)».
4 HacnenctBeHHasi nHGopmMarusi(8 4acon)

HacnencTBeHHOCTh M UBMEHYUBOCTh — OCHOBHBIEC CBOMCTBA KUBBIX
opranu3MoB. 3meHunBoCTh. Bubl nu3aMeHunBOCTD. [IpakTrueckas pabota
«MoaudukarmoHHas U3MEHYHUBOCTh (JIUCThsI, UTOJKHU C OJTHOTO JIEPEBa)».

['en — MaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH U U3MEHUUBOCTH.
HyxkiienHoBbie KucnoThL. JIokanu3anus reHeTUH4eCKOTo MaTepralia B KIETKE.
Henenne knetok. Permukamnus [JJHK. OcnoBHas qorma MoJieKysasipHOM OHOJIOTHH.
Tpanckpunius. Tpancnsuusa. Mytamuu. [Ipaktudeckas padora «I'eH —
WHCTPYKIIMS TI0 cOOpKe KJIETKH (Ha Oucepe Uik KOHCTpyKTope)». [IpakTuueckas
pabota «MyTtanus Ha 6yTepOpoe (1000i 00BEKT U3 PEAbIAYIICH paboThl, T
W3MEHEHUE UHCTPYKIIMHU MTPUBEAET K U3MEHEHUIO BHEIIIHETO BUJIa 00BEKTA)Y.

5.Bupycounorus.(6uacoB)

[TonoxxeHne BUPYCOB B CUCTEME OpraHndeckoro mupa. CTpykTypa u
XUMUYECKU cocTaB BupycoB. Kiaccudukanus BupycoB. Penpoaykius BUpycoB.
[TpocMoTp nOKyMeHTaIbHOTO (UIbMa O BUPYyCaX.

Bupycsl - Bo30yauTen HHPEKIHOHHBIX 00J1e3He. OHKOBUPYCHI.
bakrepuodaru: crpoenue, cBoiicTBa, mpuMeHeHue. [Ipakruueckas padoTa.
«Meton pazBenenuii» [Ipaktudeckas padora. « TutpoBanue 6axkrepuodarony.

buonornyeckue MmeToap1 60pHOBI C BUpyCaMH.
6.I'enHast mHXKXEHEPHUS U OMOTEXHOJIOTHH.(8 YacoB)



OcHoBbI TeHHOM nHXeHepuu. BekTopa. Crienuduaeckue hepMeHTh OaKTepuil.
[Ipaktrueckas pabora « JHIOHYKIJI€a3bl pECTPUKIUHU (padoTa C HYyKJICOTHAHBIMU
MOCJIEIOBATEIBHOCTSIMHU Ha Oymare)y.

buorexHomoruu npoayKiuuu 0€IKoB B 0aKTepUaTbHBIX KyIbTypax.
JlocTrxeHusI TeHHOW MHKEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aanTUBHOIO MMMYHHTETa OAKTEPU U apXei.

[paktudeckas padota «I ennpie HoxHHIEI - CRISPR/Cas (MmonenupoBanue
Ha 6ymare)» 'MO. Mertoas! nonyuenus [ MO. Urpa-auckyccust «Beiurpaii rpant
Ha CO3JlaHue

I'MO».
7.BMOTEXHOJIOTHH B 5KMBOTHOBOJICTBE(84aCOB)

JlomecTuKanys OCHOBHBIE IOMAITHUE )KUBOTHBIE; COBPEMEHHbBIE
HKCIIEPUMEHTAX MO JOMECTUKALUU KUBOTHBIX (JINCHULIA, HOPKA U JIp. —
HKCIIEPUMEHTHI HAYYHO! IIKOJIbI akagemuka bensesa). Iuckyccus
«/lomecTukanus, Bce 11 paCTEHHs U )KUBOTHBIE, KOTOPBIE KUBYT PSJIOM C
YeJIOBEKOM UM OJOMAIIHUBAIOTCA? MOXKHO JIM CUATATH TapaKaHa OJOMAIIHEHHBIM
YKUBOTHBIM?».

CoBpeMeHHbIE METO/IbI B )KMBOTHOBO/ICTBE: TPAaHCIUIAHTALUsl YMOPHUOHOB,
XUMEPHBIE KUBOTHBIE, KIIoHUpOoBaHue. [IpakTruueckas padota «Meroauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHBIE 00JIE3HU )KUBOTHBIX U POJIb IATOT€HHBIX MUKPOOPTaHU3MOB U
napa3uToB B Pa3BUTHH 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX 1 OCHOBHBIX Mepax
O0pBKOBI C HUMU; POJIb TTOJIE3HBIX MUKPOCUMOUOHTOB B OPTaHU3ME KUBOTHBIX.
[TonoxxurenpHOE U MOOOYHOE (OTPULIATENLHOE) BO3ACHCTBUN AHTUOMOTHUKOB Ha
OpraHu3M B XOJI€ JICUEHUS KUBOTHBIX; LIEJIU U 337a4d BETEpUHAPUU.
buotexnonorus kopMoBbIxX npenapatoB. [Ipaktuueckas padora «CocraBieHue
panuoHa MUTAHUS )KUBOTHOTO, PACYET PACXOA0B HA COACPKAHUEY.
HccnenoBarenbekas padota «OlieHKa KayeCTBa MOJIOYHOU MPOTYKLIAN.

8.buorexnonoruu B pacrenueBocTse(10 yacos)

OcHoBHbIe MeTOAbI cenekimu. ['nopunuzanus. @opmel 0T60pa. OCHOBHBIE
HaIIpaBJICHUS CEJICKIUU: YIyYIIEHNE YPOKANHOCTH, yCTOMUYNBOCTH K
onotnyeckum u abuorndeckuM daktopam. [Ipaktudeckas pabora «BripanuBaem
ropox. Kak npoBecTr CKpeluBaHue y ropoxa.

OcCHOBHBIE MOJIXO/bI CEIEKIUHA U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
['ubpunuzanus, oTaajieHHas ruOpuan3aus, UCKYCCTBEHHbBIH 0TOOp, TE€TEPO3UC,
TpaHchopmalusi, MyTareHe3, FTeHeTHUecKoe peakTupoBanue). cropus cenekiuu
B Poccun u mupe, uctopus pa3BUTHS BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTEHUM.



Kak wenoBek MmoxeT moauduimpoBats pacteHus? ['eHHas HHXeHepUs
pactenuil: YTo Takoe reHeTUYeCKas HHKEHEPHS paCTEHUM. TpaHCreHHbIE
pactenusi. Metonpl nonyuenus. O6pa3oBaHue OMyXoJiel Y paCTEHU.
ArpobakTepuanbHas Tpanchopmanus: Ti-mmasmunasl. ['erst T-/THK.
MoutekynsapHO-TeHeTHIECKUE MeXaHU3MbI TpaHchopmManm. [ eHeTnIeckoe
penaktupoBaHue. COBpeMEHHBIE MOIXOAbI U IOCTUXKEHUSI TEHETUYECKOTO
penaktupoBaHus pacteHuil. [IpakTudeckas pabota

«["eHOMHBIC HOKHUITBI (MOIeIMpoBanue paboThl cucteMbl CRISP-Cas).
Ecth mu xu3Hb B npoOupke? BuoTeXHONOTHS KYJIbTYPHBIX PACTCHU.

Uccnenoparenbckas padota «BeipaniuBanue pacTeHU B IpoOUpke (MOKHO
BOCIIOJIb30BaThCA PE3YJIbTaTAMU MPEABIIYIIUX YKCIIEPUMEHTOB IO COCTABJICHUIO
MUTATEJIbHBIX PACTBOPOB JJISI PACTCHUI )».

Monynb « MoJeKysipHbIE OCHOBBI (hr3nosioruu u hapmakoiorum»dknacc(68
4acoB)
1.®usnonornveckas xumus.(20 yacoB)

Beenenue. buorennsie anementsl: opraHorensl: O, C, N, H. AktuBHbie
bopMBbI KHCIIOpOa, UX TOJIYYCHHE, HEUTpAITH3allHs.

Makpo3J1€eMEHTBI: MPOLEHT COAEPKAHUS B OPTraHU3ME, BBINOJIHIEMAs
byHKIMS, copepKaHue B MpoaykTax nuTtanus. Ca2+ - cBs3bIBaronue OeKu,
JICTIOHUPOBAHUE KaJIbLIUSI, PETYJISIIIUSL YPOBHS KaJIbIUs B OPraHU3MeE: TOPMOHBI
nouek. Mg — crpoenue xnopoduiia, ero akTUBaLUs COJTHEYHON SHEPrUeil.

MUKpPO3JIEMEHTBI: B KAKUX MOJICKYJIaX COAEP KaTCs, BBITTOIHsIeMast QyHKITHS,
coZiepKaHHe B MPOJyKTax nutanus. [locineacTBus nepeno3upoBKu
MUKpOdJIEeMEHTaMu. Fe — ycBauBaeMble THUITBI COSMHEHUH jKele3a.
['emomnpoTenHbl, TeMOLIMaHUH, TUTOXPOMBI. CU — YCBOGHHE U TPAHCTIOPT MEH.
benku, conepxamue mens. Ilaromornueckue cuaapomel Menke n BusbcoHa,
CBSI3aHHBIE C META0OJIU3MOM MENH.

Tokcuunble 3neMeHTHI [leproanueckor cucTeMsl 111 opranu3Ma. BrnusHue
HEJI0CTaTKa MaKpO U MUKPOIJIEMEHTOB Ha KMBbIE OpPTaHU3MBI.

Hccnenoparenbckas padota «KomnyecTBeHHas OIlEHKA COACpIKAHUS
MHUKPO3JIEMEHTOB WJIM BUTAMHHOB B IMHUILEBBIX MTPOTYKTaX)

Kupsi. 3a601eBanus 4eIOBEKa, CBI3aHHBIC C HAPYIICHUSIMU KUPOBOTO OOMEHA.
Juncnunuaemun.

VYraeBossl. 3a00sIeBaHUS Y€IOBEKA, CBI3aHHbBIC C HAPYIICHUSIMU
yriieBogHOTro oOMeHa. CaxapHblil 1uader.

benku. Ctpoenue. 3a00€BaHNs YEIOBEKA, CBI3AHHbBIE C HAPYIICHUSIMU
6enkoBoro oomeHa. dynkiuu 0enkoB. @epmenTsl. Mexanusm aerictBus. Kiaccs
dbepmenTatuBHbIX peaknuii. Kopepmentsl. [IpakTudeckoe 3anstue



«KauecTBeHHbIE peakliMi Ha OpraHuYecKUue MOJIeKyIbDy. [IpakTudeckoe 3aHsiTre
«/enarypanus 0enkoB» [Ipaktuueckoe 3anarue «M3ydeHue akTHBHOCTH
aMUJIa3bD».

BuTtaMuHbl KUpOopacTBOpUMBIE, BOJIOpacTBOpUMEIE. IIpeBpanieHue
BUTAMHHOB B aKTUBHBIE ()OPMBI KOHEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIC THITBI METAOOTUYECKUX peaKIuii. bruosHepreTHIecKne mpoIeccHl.
['mukonus. Hukn Kpebca. Lens nepeHoca 31eKTpoHOB. OKUCIEHHE JKUPHBIX
kuciot. Katabanuzm aMmuHOKUCIOT. [ mokoHeoreHe3. CUHTE3 YriieBOJA0B, OCIIKOB,
xupoB. Metabonutuueckue 3aboneBanus. [Ipaktuueckoe 3anstue «Pemienue
3aJlay Ha PHEPreTUYECKUN OOMEH.

Krnerka. [lonsitue mem6pansl. @yHKIIMU MeMOpaH. Buibl TpaHcropTa B KIETKY.
MemOpaHHbie OpraHouibl. 3a00J1€BaHMs CBSI3aHHbBIC C HAPYIICHUEM PAaOOThI
MeMOpaHHBIX OpraHell, 00J€3HN HAKOIJIEHUS. TUIIbl KOHTAKTOB MEXY
KJIETKaMH. 3HaYE€HNE MEKKIETOYHOW KOMMYHUKAIMU JUISl 3I0POBbSI OPTaHU3MA.
[IpakTrueckoe 3ansTue «Jluamms (kjieTouka Tpayoe)».

SAnpo. YpoBHM YIaKOBKM XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPHH.
HememOpaHHbIe OpraHOU/IbI.

2.MonexynspHas Ouonorus.(20 yacon)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJIIPHOI OMOJIOTHH.

Hyxnennossie kuciaotel. OCHOBHBIE IPUHIUIIBI cTpoeHus. [IpakTuueckas padora
«Boigenenue JIHK u3 6ananay. [Ipaktuueckas padota «Moaens [JIHK-opurammy.
[IpakTuueckas padota «Onpeaenenue kauectra npenapatoB JJHK ¢ momoibio
crieKTpooToMeTpun» (IIpu HATUYUU 000PYOBAHUS).

Martpuunble cuHTe3bl. Perurkaims — OCHOBa KJIETOYHOTO JICJICHHUS.
[Tpuniune! pernkanuu. [Ipaktryueckas pabora «PernnukatuBHas MammHa (Mrpa-
neMmoHctpanus )». [Ipaktudeckas padota «I 1P (Mmoxens amrmmndukarus Ha
oymare)».

Mytanuu. Yro BeI3bIBaeT uaMeHenus B crpoennu JJHK. [TpuHiumne:
penapauuu. Tpanckpunuus. [Ipaktuyueckast pabora «Cuiia mpoMoTOpay.

['enernueckuit koa. [IpakTuueckas padota «Pemenne 3anay Ha
reHeTraeckuit koa» Tpancisuus. [Ipaktruueckas padota «PonauHT OETKOBY.

Opranuzanusi reHoma BUpycoB [I[poTHBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI UX
JICUCTBUSL.

Opranuzaiys reHoma 0akTepuii AHTHOAKTEpUAIbHBIC TTpenapaThl.
Uccnenoarenbckas padborta «PacrpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX
OakTepui» Opranu3zanus reHoma 3ykapuoT ['eHOMHOe peJakTHUpOBaHUE.
[Ipaktrueckast pabora «PaboTa B COBpeMEHHBIX TE€HETHUUECKNX 0a3axX TaHHBIX.
[Mposenenue In silico



aHaIM3a MoCIeA0BATEIbHOCTEN TEHOBY.
3.dapmaxkonorus(28 yacos)

[Tonsarue o nexkapcrBax. [[puHIUITBEI TOAXO0AA K MOMCKY HOBBIX
JIEKapCTBEHHBIX cpeAcTB. CKpUHMHT U ero MeTonbl. VccnenoBarensckas paboTa
«IKCIIEpUMEHTBHI IO ONPEIETEHUI0 TOKCUYHOCTH BEIIECTB HA apTEMUIUAX).

[Tyt BBenenus JIC. @apmakoKWHETHKA JIEKAPCTBEHHBIX BELIECTB.
BcaceiBanue (abcopOuus) gexapctB. OCHOBHbIE MEXaHU3MbI BCACHIBAHMSL.
TparcnopT JeKapCTBEHHBIX BemecTB. 'eHpl 1 Oenku nepBoii (pas3sl
ouorpanchopmaryu. [1yTu BeIBeIeHUS JIEKAPCTB U3 OpraHu3Ma. IKCKpeIus 1
anuMuHaIMs. ['eHbl 1 6eaku BTopol (a3el OnoTpanchopmarum.
dapmakonnHamuka. ['maBHOE 1 MOOOYHOE, pe30POTUBHOE U MECTHOE, TIPSIMOE,
HEMnpsMoe U pedIEeKTOPHOE EHCTBHUE.

Bunel B3aumogenicTBus nekapcTB. CHHEPTrU3M M aHTArOHU3M IPU COBMECTHOM
JEHUCTBUU JICKAPCTBEHHBIX BEUIECTB, X PAa3HOBHUIHOCTH.

TpancmeMOpaHHbBIN CUTHAJIMHT. THUIIBI KJIETOUYHBIX PELENTOPOB.
MemOpaHHbIe: HOHHBIE KaHAIbI, KAaTAIMTUUECKHE U conpsikeHHble ¢ G-Oenkamuy;
BHYTPHKJIETOUYHBIE: [IUTOIJIA3MATHYECKUE U AJIepHbIE. MeXaHNU3MBbI JINTaH /-
penenTopHoro B3auMoieicTBus. CeleKTUBHOCTD (M30MpaTeIbHOCTh) IEHCTBUS,
CBS3b «XMMHUYECKASI CTPYKTYpa — (hapMaKoJIOTHYecKast aKTUBHOCTb BEIIECTBY.

DapMaKOJIOTUYECKON MOAYJISIIAA CUHAITUYECKON XOJIMHEPTUYECKOM
nepeaadn. MoJIeKyaspHbIid MEXaHU3M JIEUCTBUS U (papMaKOIOTHYeCKUe CBOMCTBA
M- X0nMHOOI0KATOPOB, TAHTIIMO0JIOKATOPOB U Kypapernogo0OHbIX CPEICTB.
dapmakoJIornuecKas peryJisiius akTUBHOCTH aJIpEHEPTHYECKOr0 CHHAIICA.
AJIpEHOMUMETHKH, aJpeHOOIOKAaTOpPbl, cuMNaTOaUTHKU. [IpakTuyeckas pabora

«BnusiHue afpeHanuHa Ha cepieuHble COKpaleHus (IPOrpaMMHOE
o0ecrnieueHue)».

MounekynsipHast (hapMaKoJIOrusi aHTUAJUIEPIUYECKUX CPEACTB. [ ncTaMUHOBBIE
pELEnTOphI: TUIBI, MOJIEKYJIsipHas opranu3anus. CtaduinzaTtopsl MeMOpaH
TYUYHBIX KJIETOK: MOJICKYJISIPHBIN MEXaHU3M JIEHCTBHSI, 0COOEHHOCTH KJIMHUYECKOTO
IPUMEHEHUs1, TOUYKU IPUIIOKEHUS AEUCTBUS HHIMOUTOPOB JIMITUAHBIX
MEIHUATOPOB.

MexaHu3M JeiCTBHSA U TPUMEHEHUE IPENAPATOB, CTUMYJIUPYIOIINX
npoueccbl UMMyHUTETa. PapMaKoJOrnyecKasi XapakTepUCTUKA NHTEPIICUKUHOB:
MOJIy4eHHE, MEXaHU3M JIeUCTBUS, MpuMeHeHre. OCHOBBI NATOPU3UOIOTUN
ocTpodazoBOro 0TBETa, MeANAaIls BocnajaeHusi. MoJeKyaspHbIi MEXaHU3M
MIPOTUBOBOCHAIIUTEIIBHOTO AEUCTBHS TIIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX
IPOTUBOBOCTIATIUTENbHBIX CpeaCcTB. [IpakTnyeckas pabora « uctomoruueckue
npenapaTbl UMMYHHOW CHCTEMBI».



[loHATHE O HapKO3€ M HAPKO3HBIX Ipenaparax. KileTouHbIi 1 HEPBHBIN
Hapko3. @apMakoaoruyeckas XapakTepUCTHKA OTAEIbHBIX IPYII HAPKO3HBIX
cpeacts. [locnenoBaTenbHOCTh IEMCTBUS HAa LEHTPAJIbHYIO CHCTEMY.
[Ipaktuueckas pabota

«I'mecronornueckue npenaparsl HEPBHOW CUCTEMBI».

duznonornveckuii con; ¢asbl cHa. Buasl Hapymienunii cHa [Torsitue o

MEIMKAMEHTO3HOM CHE M CHOTBOPHBIX Ipenaparax (THIMHOTUKAX).
MoutekymnsipHblie acrekThl Houuuenuuu. ONUaTHbIE PELeNTOPbl, UX THIIbL.
DHkedaauHbl U SHIOPPUHBI - SHIOTCHHbIE JIMTAH bl OMTMATHBIX PELENTOPOB.

AHTHUIICUXOTUYECKOE JIEUCTBHE, BIUSIHUE HA (DYHKIMIO IKCTpATUupaMUIHON
CUCTEMBI, SMOIIMOHAIIbHYIO c(pepy, pBOTHBIHN IIEHTP, apTepUaIbHOE J1aBIICHUE,
LEHTpP TepMOperyauu. MoneKyJIapHble MEXaHU3MBbI IEUCTBHS HEUPOIENTHKOB,
BJIMSIHME HA JO0(aMUHOBBIE, CEPOTOHUHOBBIE, aJJPEHO- U TUCTAMUHOBBIE
pELEnTOpHkI, UX JAEHCTBUE HA KIETOYHbIE MEMOpaHbI, Ha JENOHUPOBAHNE TKAHEBBIX
MOHOAMHUHOB. [loTeHMan- 3aBUCUMbIE HATPUEBBIE KAHAJIBI KAK MULLIEHU JIEHCTBUS
MECTHBIX aHECTETUKOB. CI0COObI HHTMOMPOBAHUS MOTEHIIMAI-3aBUCUMBIX
HATPHUEBBIX KAHAJIOB MECTHBIMU aHecTeTHKaMu. [IpakTtuueckas pabora «Kapra
JKCIIpecCUU J0()PaMUHOBBIX U CEPOTOHUHOBBIX PELENTOPOB B MO3TE MBIILIEH.
Uccnenoarenbckas padborta «lloBeneHueckue TecTsl Ha

peIOKax Danio rario. Ceetio-TemHas kamepay. MccienoBarenbekas padora
«[ToBenenueckue TecTsl HA priOKax Danio rario. OTKpeITOE MOJIeY.
HccnenoBarenbckas padota «[loBeaeHueckne TecThl Ha peiOkax Danio rario.
CraitHoe moBeJeHUEY.

Monyib

«MoJekysipHbIe OCHOBBI celleKIun»9kiacc(68 yaca)

1. MonekynspHas 6uonorus.(204acoB)

OcCHOBHBbIE BEXU Pa3BUTHSI MOJIEKYJIIPHON OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIC IPUHIUIIBI CTpoeHUs. [IpakTuyeckas padbora
«Brigenenune JIHK u3 6ananay. [Ipaktudeckas padota «Monenb [JHK-opurammy.
[Ipaktrueckas pabora «Onpenenenue kadectsa npemnapatos JJHK ¢ momorisio
cnekTpopoToMeTpumn» (Ipu HATUYUU 000PYJOBaHUS).

Marpuunbie CUHTE3BI. PenMkanus — OCHOBA KJIIETOYHOIO JAEJICHUS.
[Tpuniune! permkanuu. [Ipaktuueckas pabora «PennukaruBHas MamHa (Mrpa-
neMmoHctpanus )». [Ipaktudeckast padota «I 1P (Moxens ammuindukarus Ha
Oymare)».

Mytanuu. Uro Bei3biBaeT usmenenus B crpoenuu JJHK. [Ipuanumns
penapanuu. Tpanckpurnius. [Ipaktuueckast pabora «Cusia mpoMoTOpay.



['enernueckuii kon. Ilpaktnueckas padota «Pemenne 3amad Ha
reHeTuueckuit koa» Tpancisauus. [Ipaktuueckas padbota «DonguHT OETKOBY.

Opranuzanust reHoma BUpycoB [IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI UX
EUCTBUSL.

Opranuzanust reHoMa 0akTepuil AHTUOaKTEpUaAIbHBIE TPENapaThI.
HccnenoBarenbckas padora «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX
OakTepuit» Opranuzaius reHoma 3yKapuoT ['@HOMHOE pelaKkTUpPOBaHHUE.
[TpakTrueckast paboTa

«Pabora B cOBpeMeHHBIX FeHeTHYEeCKHX 0a3ax naHHbIX. [IpoBenenue In silico
aHaJu3a MocJeI0BATEIbHOCTEN T€HOBY.
2.MouekynspHble OCHOBBI T'eHeTUKH(20 JacoB)

[Ipenmer renernku. Kpatkas uctopust pa3BUTHS MIPEICTABICHUS O
HACJIEICTBEHHOCTH.

OT rena k npu3HaKy: Kak packpacuth Kota. Yto takoe npusHak? [IyTs o
reHa J1o npusHaka. Myramuu. Aiutend. ['eTepo3uroTsl 1 TOMO3UTOTHI.
JIoMUHaHTHBIE U pELIECCUBHBIE ajuienn. PoseBas urpa « Ajmenmn.
HccnenoBarenbckuit mpoekT MyTareHHbie (haKTOpPBI.

["ennl cTposAT opranusm. BriroueHure u BBIKITIOUEHHE OOBIIIOro Habopa
reHoB. Kak kjeTky MOHUMAIOT, KaKKe TeHbI 0T KHBI paboTath. PosieBas urpa
«Cynp0a knetkn». ['enpl-nepexitouarenu. [Ipaktudeckoe 3agaHue « AITOPUTMBI
JUISL KIIETOK.

JIucKkpeTHOE HACIEIOBAHUE MPU3HAKOB. 3aKOHBI MEHIes: OUH I'eH - OJIUH
npu3Hak. Cxema CKpemuBaHus. 3aKOH eIMHO00pa3us THOPUIOB TIEPBOTO
nokosienus. [Ipaktraeckoe 3amanue «EnuHooOpasue NEepBOro MOKOJICHUS.
3aKOH paciieneHus

IpU3HAaKa BO BTOPOM NOKOJieHUH. lIpaktuueckoe 3amanue «Pacuiemienue BoO
BTOPOM MoKojeHun». McciaenoBatenbCkuii NpoekT «3akousl ['. Mennaens B
DKCIIEPUMEHTE.

3akoHbl MeHIENsA: HECKOJIBKO T'€HOB - HECKOJBKO MPU3HAKOB.
JurubpuaHoe ckpemmBanre. HezaBucumMoe pacxokJ1eHHe XpOMOCOM.
[IpakTyeckoe 3aganue

«Pemetka [Tenneray. CrienjieHHOE HaclIeI0BaHUE.
B3aumopeiicTBue reHoB. AJienbHOEe M HeasuienabHoe. [IpakThdeckoe 3aHsTHE

«B3auMoencTBuUs TeHOB (MOICIMPOBAHKUE CUHTE3a U TPAHCIIOPTa MUTMEHTA B

kieTky)» Onpenenenue noia. [logosie xpoMocombl. Camilel U caMKku. BiusiHue
(hakTOpOB OKpYy:Karoleh cpebl. XpoOMOCOMHOE orpezeeHue mnojia. [lomossie
XPOMOCOMBI.



[IpakTuyeckoe 3aganue «HacnenoBanue, cueruieHHoe ¢ mosiomy». [Ipobiema
JOTIOJTHUTENBHONU X-XpOMOCOMBI y KEHIIMH. TpeX1BETHBIE KOIIKHY.
3.MosekyJsspHble OCHOBBI CeleKINH(2849acoB)

['ensl B monmyJsinusx: Beaukoe paBHosecue. [lomymsanusa. YacToTsl
BCTPEYACMOCTH MPU3HAKA U ayiens. Y paBHeHHe Xapau-BaitaOepra.
[TpakTrueckoe 3aganne «4acToThl amieneil, F’eHOTUIIOB U (JEHOTHUTIOBY.
HccnenoBarenbCKuil NPOEKT « AHAIN3 TEHETUYECKON CTPYKTYPbI NOMMYIsUUK (Ha
OCHOBE 3aKoHa Xapau-BaitHbepra)».

[Tomynsiuyy MEHSAIOTCA: YUCIIEHHOCTh, MUTPALUs U BBIOOp CyIIpyTa.
®dakTopsbl, KOTOPBIE BBIBOJAT MOIYJIALINIO U3 paBHOBecUsl Xapau-BaiinOepra.
YucnenHocts nomyssituu. Ponesas urpa «3¢dext ocHoBatens». Ponesas urpa
«9¢dexT OyThUIOUHOTO ropasimkay. peiid renos. Myrauuu. Heciyuaiinoe
ckpemmBanue. N3osius.

[Tonynsiuuu MEHSIOTCS: €CTECTBEHHBIN 0TOOp. MexaHu3M JIeiCTBUA
€CTeCTBEHHOT0 0TOOpa. JIBrmxymuii otoop. Poneas urpa « EctecTBeHHBIN 0TOODY.

Moau¢ukannonHas U3MeHYUBOCTh. CTaTUCTUYECKUE OCOOCHHOCTH
Mo (pUKaIIMOHHON U3MeHUnBOCTH. MccaenoBaTenbekue padoThl
«MopaudukamoHHas U3MEHYMBOCTb PACTEHUN B IIPEJIeIax Ballero MecTa
AKUTEIBCTBAY.

HacnenoBanne KoMM4eCTBEHHBIX ITPU3HAKOB. KoJIMUeCTBEHHBIE TPU3HAKH.
CpenoBas n3mMeHUMBOCTh Ipu3Haka. KoadduuneHt HacieryeMocTd npu3Haka.
OtBet Ha 0TOOp. [loNCK reHOB KOJTMYECTBEHHBIX MPU3HAKOB. OJTHOHYKJIEOTHUIHBIE
BapuaHThl reHoB. JJHK-unmn. ITlonHoreHOMHBIN aHanu3 accouuaum.

«Owmpbi» Hag renomoM. [ToctreHomHas spa. OOpaTHasi reHeTuKa.
«OMukcHbley» uccienoBanus. [Iporeom, merabonom. [IpakTuueckoe 3ananue
«ATPOHOMBD».

JlomecTukanus M LEHTPHl T€HETHYECKOro pa3zHooOpasud. llowcku pacteHuid c
«XOPOUIMMUY MPU3HAKAMU ISl yeToBeKa. LIeHTpbl FTeHETHYECKOro pa3HoO0pa3usi.
Huxomnait iBanoBuu BaBuios. Ceneknusi. KoMOuHaiimonHas v rubpuaHas
cenexkuums. I'ereposuc. [Ipaktnueckoe 3ananue «I'oMomornyeckue psbl
HACJIEICTBEHHOW H3MEHUYUBOCTI.

CoxpaHUTh U U3YyUUTh T€HBI, YTOOBI MEHATH Oynyiiee. Kak mpaBuIbHO XpaHUTh
renbl. Komekium reHeTnaeckux pecypcoB pacteruil. [IpakTukym u/vnm
UCCIIEIOBATEILCKUH MPOCKT «MeTOo bl KyJIbTUBUPOBAHHMS IN VILrO 1J1s COXpaHCHHUS

TF€HETUYECKUX PECYPCOB PACTEHUIN U ISl YCKOPEHHOM CEJIEKIIUMI.

I'eHeTnyeckue LEHTPHI B HALLIEH CTpaHe. I 1e 3aHUMaroTCsl TEHETUKOM U

T€HOMUKOMU JUISL HYK] CEJIbCKOTIO XO35MCTBA.






INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3VJIbTATHI

B cghepe epasicoanckoeo socnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOW JIeATETLHOCTH MPH BHITIOJHEHUN UCCIICIOBAHUNA U TTPOCKTOB,
CTpEMJICHHE K B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIIIH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHONIEHUE K OMOJIOTUU KaK K
BaYKHOM COCTaBJIAIONICH KYJIbTYpPbl, TOPAOCTh 32 BKJIaJ POCCUHUCKUX U COBETCKUX
Y4EHBIX B pa3BUTHE MUPOBOM OMOJIOTMYECKON HAYKH.

B cghepe oyxosro-npascmeennozo eocnumanusi: TOTOBHOCTb OIICHUBATH
MOBEICHUE M TIOCTYIKU C TTO3UIIMHA HPAaBCTBEHHBIX HOPM M HOPM IKOJIOTHICCKOM
KyJbTYPhI; TOHUMAaHHUE 3HAYMMOCTH HPABCTBEHHOTO aCTIEKTa ACATEIHPHOCTH
YeJIoBeKa B MEJUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumawnus: TOHUMaHHE POJM OHOJIOTUU B
(bOopMHUPOBAHUU ICTETUUECKOMN KYJIbTYpPhl TUYHOCTH.

B cgepe gusuueckozco socnumanus, popmuposanus Kyibmypsl 300p06bsi U
IMOYUOHANbHO20 OIA2ONOIYYUA; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
Y YCTaHOBKA Ha 3J0POBBIil 00pa3 )KM3HU (310pOBOE MUTAHKE, COOTIOICHUE
TUTHCHUYECKUX MPABUJI 1 HOPM, COATAaHCHPOBAHHBINA PE)KUM 3aHATHN U OT/BIXA,
perymnsapHas Gu3nvecKas akTHBHOCTD ); OCO3HAHHE TIOCIICACTBUIN U HETPUATHE
BPEIHBIX MTPUBBIUEK (YIIOTpEeOICHNE aTKOT OIS, HAPKOTUKOB, KypEHHE) U HHBIX
dbopm Bpena st GU3MIECKOT0 B IICUXUIECKOT0 370POBbsI; COOJIIOICHUE TTPABUIT
0€301acHOCTH, B TOM YHCJI€ HaBBIKM 0€3011aCHOTO MOBEACHUSI B IPUPOAHOM CPEJIE;
c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCHH, YIIPABICHUE COOCTBEHHBIM
YMOIIMOHATBHBIM COCTOSTHHEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PELICHUU
MPaKTUYECKUX 3a]a4 (B paMKaxX CEMbH, IIKOJbI, TOPOJIa, Kpasi) OMOJIOTUYECKON 1
IKOJIOTUYECKOM HAIIPaBICHHOCTH, MHTEPEC K MPAKTUIECKOMY M3yUCHUIO
npodeccuii, CBA3aHHBIX ¢ OMOJIOTHEH.

B cghepe sxonoeuueckozo éocnumanus; OpueHTalUs Ha IPUMEHEHHUE
OMOJOTUYECKUX 3HAHUH TTPH PEIICHUH 337249 B 00JIACTH OKPY>KAOIIEH CPEIbI;
OCO3HAHHUE PKOJOTUIECKUX MPOOIJIEM U MyTeH UX PEHICHUS; TOTOBHOCTD K YYaCTHIO
B MPAKTUUYECKOM IeATETHPHOCTH SKOJOTUIECKON HATIPABICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo20 nO3HAHUA! OPUEHTALMA Ha
COBPEMEHHYIO CHCTEMY HAay4YHBIX IMPEACTABICHUI 00 OCHOBHBIX OMOJIOTHUYECKUX



3aKOHOMEPHOCTSX, B3aUMOCBS34X 4YEJIOBEKAa C NPUPOJHOM H COLHMAIBHOU
Cpenou;
NOHMMAaHHE PO OMOJOTUYECKONW HAyKH B (JOPMUPOBAHUN HAYUHOI'O
MHUPOBO33pEHUS; PA3BUTUE HAYUHOH JIF0003HATENBHOCTH, HHTEPECA K
OMOJIOTMYECKON HAayKe, HABBIKOB UCCIIEI0BATEIbCKON JEATENBHOCTH.

B cpepe aoanmayuu k usmeHaOWUMCs YCI08UAM COYUATLHOU U NPUPOOHOU
cpeovl: aJeKBaTHAas OLEHKA W3MEHSIOIUXCS YCIOBHM; MPUHATUE pELICHUs
(MHAMBUAYaAJIbHOE, B TPYMIIE) B U3MEHSIONIMXCS YCIOBHIX HA OCHOBAaHUHU aHAJIN3a
Ouonornyeckor MHGOpMalMK; IJIaHUPOBAHUE JAECUCTBUNH B HOBOW CHUTyallMH Ha
OCHOBAHUM 3HAHUI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpenMeTHbIE PK3YJIbTaThI

B cghepe osnadenus ynusepcanorvimu yuebHvIMU NOZHABAMENbHLIMU OCUCMEUAMU
ba3oBbIe normueckue JeMCTBHUS:

e BBIABIIITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKN OMOIOTHICCKUX
00BEKTOB (SIBIICHUI);

e YCTaHABIMBATbH CYIIECTBEHHBIN NMPU3HAK KIACCUDUKAIIUU OHOJIOTUIECKUX
00BEKTOB (SIBJIICHHM, MMPOIIECCOB), OCHOBAHMS JJIsI 0000IICHUS 1
CpaBHEHUS, KpUTEPUH NPOBOJIUMOTO aHAJIN3A;

e C YYETOM MPEIOKEHHOU OMOJIOTUYECKOM 3a]]a4u BHISBIISITh
3aKOHOMEPHOCTH H MPOTHUBOPEUHS B pacCMaTPUBAEMBIX (pakTax u
HAOIOICHUSX, TIPEJTaraTh KPUTEPUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIL;

e BBIABJISATH AePUIINTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJIS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

e BBIABJISITH MPUYUHHO-CIICJICTBEHHBIE CBS3H MPU U3YUECHUU OMOJTOTUYECKUX
SIBJICHUH U TIPOIIECCOB; JIETIaTh BBIBOJIBI C HCTIOJB30BAHUEM JICTyKTUBHBIX
Y MHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH,
(bOpMyIMPOBATH TUTIOTE3HI O B3aUMOCBSI3SX;

e CaMOCTOSITENILHO BBIOMPATH CIIOCOO pelIeHs] yueOHOM OMOIOrn4ecKoit
3a/1ayu (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHUS, BRIOUpaTh Haubosee
MOAXOISIIINN ¢ YUETOM CaMOCTOSTENLHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBbIe HCCAEN0BATEILCKUE IEUCTBHUS:
e HCIIOJH30BaTh BOMPOCKHI KaK UCCIIEI0BATEILCKUM HMHCTPYMEHT

MTO3HAHUS;

e (opmynupoBaTh BONPOCHI, PUKCUPYIOIINE Pa3pbIB MEKIY PEATbHBIM U
JKeaTelIbHbIM COCTOSIHUEM CUTYallud, 00BEKTa, U CAMOCTOSITEIIbHO
YCTaHAaBJIMBATh HCKOMOE U TAHHOE;



dbopMHpOBaTh TUTIOTE3Y 00 HICTHHHOCTUA COOCTBEHHBIX CYXKIICHUM,
apryMEHTHUPOBATh CBOO TIO3HUINIO, MHCHHUC;

IIPOBOJIUTH IO CAMOCTOSTEIIEHO COCTABIICHHOMY IIJIaHy HaOJIIOACHHE,
HECJIOKHBIN OMOJIOTHYCCKUN IKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHNE
10 YCTAHOBJICHUIO 0COOEHHOCTEH OMOIOTHYECKOTO 00BEKTa (TIporiecca)
U3Yy4YCHUS,

MIPUYUHHO-CJICICTBEHHBIX CBSA3CH M 3aBUCHUMOCTEH OMOJIOTUYECKHUX
00BEKTOB MEXKTy COOOI;

OIICHMBATh HA TIPUMEHUMOCTb U JOCTOBEPHOCTH HH(OPMAIIHIO,
MOJIYYCHHYIO B X0 HAOJIIOICHUS U SKCTICPUMEHTA;
CaMOCTOSTEIIbHO (hOPMYITHPOBATH 0OOOIICHHUS ¥ BBIBOJIBI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOACHHS, SKCIIEPUMEHTA, BJIAJICTh
WHCTPYMEHTAMHU OIEHKH JOCTOBEPHOCTH TOJYYECHHBIX BBIBOJIOB U
0000111IeHHI;

IPOTHO3UPOBATh BO3MOKHOE JaIbHEIIIee pa3BUTHE OUOTOTHYECKUX
IIPOLIECCOB M UX MOCIIE/ICTBUS B AHAIIOTMYHBIX U CXOHBIX
CUTYaIMsIX, a TAK)KE BBIABUTATH MPEIIOIOKEHHUS 00 X Pa3BUTHHU B
HOBBIX YCJIIOBHSIX U KOHTEKCTaX.

Pabota ¢ undopmaruei:

NPUMEHSTH PA3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alPOCHI IIPU TTOUCKE U
oTr6ope Orosornyeckoil HHpoOpMaIK UM JaHHBIX U3 UICTOYHHUKOB C
YYIETOM MPEIOKEHHON yaeOHOM OMOIOTHYECKOM 3a1auH;

BbIOMpaTh, aHATU3UPOBATH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATD
OMOJIOTMYECKYIO0 MH(POPMALIMIO PA3IMYHBIX BUIOB U (GOpM
IIPE/ICTABIICHHUS;

HaXOJUTh CXOJIHbIE APTYMEHTHI (OJATBEPKAAIOUINE WIIA OIIPOBEPratoLIne
OJIHY U TY K€ HJICI0, BEPCHIO) B PA3JIMYHBIX HH(DPOPMAITMOHHBIX
UCTOYHUKAX;

CaMOCTOSITENILHO BEIOMPATh ONTUMAIBHYIO (POPMY MPECTaBICHUS
uHGOpPMaIMU U WILTIOCTPUPOBATH pelIaeMble 3214 HECIO0KHBIMU
cXeMamu, IMarpaMMaMu, UHOM TpaduKoil U UX KOMOMHAIUSIMU;
OLICHMBATh HaJAEKHOCTh OMOJIOTUYECKON HH(DOPMAIIUU IO KPUTEPUSIM,
MPEJIOKEHHBIM YUUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO;
3allOMHUHATh U CUCTEMATU3UPOBATh OMOJIOTMUYECKYIO HH(DOPMALIHIO.

B C¢€p€ 061a0eHUs. YHUBEPCAIIbHbIMU y'{€6HblM1/l KOMMYHUKAMUBHbIMU

oelcmeusimu

OO01ieHue:



BOCIIPUHUMATh U (HOPMYIUPOBAThH CYXKICHHS, BBIPAXXAaTh SMOIMH B
IPOIIeCcCe BBITIOJHEHHUS MPAKTHUSCKUX 1 1a00paTOPHBIX padoT;
BBIPAKATh ce0s1 (CBOIO TOUKY 3PCHHMS) B YCTHBIX M MMCbMEHHBIX TEKCTaX;
pacrno3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHNUS, TIOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, 3HATh U PACIO3HABATH MPEANOCHUTKNA KOHMINKTHBIX
CUTYaIlMi U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPEHUS APYTUX, IPOSBIATh YBAKUTEIHLHOE OTHOIIICHHUE K
co0eCceTHUKY U B KOPPEKTHOU popme (HopMyTUPOBaTh CBOM BO3PAKCHUS,
B XO/I¢ IMAJIOTa W/WN JUCKYCCHH 33]1aBaTh BOIIPOCHI 10 CYIIECTBY
o0cyrk1aeMol OMOJIOTHYECKON TEMbI M BBICKA3bIBATh UJICH, HAIICIICHHBIC
Ha peIICHUe OMOJIOTHYSCKON 3a/1a4 U TOIIePIKaHHE
O1aroxenaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOU CYXKIEHHUS C CY)KIICHUSMH JIPYTUX YIYACTHUKOB
nuanora, OOHapYXKUBATh PA3IUYUSI M CXOACTBO ITO3HITHIH;

yOJUYIHO MPEACTABIATE PE3yIbTAaThl BRIMOIHEHHOTO OMOJIOTHIECKOTO
ombITa (SKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

e CaMOCTOSITENBHO BBIOMPATh OpMAT BBICTYIUIEHUS C YUETOM 3a]1a4

MpEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPUU U B COOTBETCTBUU C HUM
COCTAaBJISITh YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM
WJUTIOCTPATUBHBIX MAaTEPHUAIIOB.

CoBMecTHas AeITEAbHOCTD (COTPYIHUYECTBO):

MOHMMATh U UCIIOJIb30BATh NPEUMYIIIECTBA KOMaHAHOU U
WHIUBUTyaIbHON PaOOThI MPU PEIICHUH KOHKPETHONU OMOJIOTUYECKON
po0emMbl, 000CHOBBIBATH HEOOXOAMMOCTb IPUMEHEHHUS TPYIITIOBbIX
dhopM B3aUMOJIEHCTBUS TIPU PEIICHUHU TTOCTaBJICHHON Y4eOHOM 3a1a4H;
IPUHUMATh LEJIb COBMECTHOM AESATENBHOCTH, KOJUIEKTUBHO CTPOUTH
JEUCTBUS IO €€ JOCTHXKEHUIO: PaCIIPEIEIATh POJIH, TOrOBaPUBATHCS,
o0Cy>KIaTh MPOIIECC U pe3yabTaT COBMECTHON padOTHI;

yMETb 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEN, TPOSIBISATH TOTOBHOCTD
PYKOBOJIUTD, BBIIOJHATH MOPYYECHUS, TOAUUHATHCS;

MJIAaHUPOBATH OPTraHU3aIMI0 COBMECTHOM pabOThI, OMPEAENISATh CBOO POJIb
(c yu€ToM mpeanouTeHU U BO3MOKHOCTEH BCEX YUACTHUKOB
B3aMMOJICUCTBUS), paCIIPEeICATh 3a/1a4M MEXAY WICHAMH KOMaH/bl,
y4acTBOBaTh B TPyNNOBBIX (hopmax padboThl (00CyxkaeHUsI, 0OMEH
MHEHUSIMUA, MO3TOBBIE IITYPMbI U UHBIE);



BBITIOJTHATH CBOIO YaCTh PAOOTHI, TOCTUTATh KAYECTBEHHOTO Pe3yJIbTaTa o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPOBATH CBOM JIEUCTBUA C IPYTUMHU
YJIeHaMU KOMaH/bl;

OILICHMBATh Kau€CTBO CBOETO BKJIaJa B OOLIUI TIPOIYKT IO KPUTEPHUSIM,
CaMOCTOATEIEHO C(OPMYITHPOBAHHBIM YUYaCTHUKAMHU B3aMMOICHCTBHUS;
CPaBHUBATh PE3YIbTATHI C UCXOJHOM 3aJa4€H 1 BKJIAJ KAXKI0T0 WICHa
KOMaH/IbI B IOCTI)KCHHE PE3YIIbTaTOB, pa3ieisiTh c(hepy OTBETCTBEHHOCTH
Y MPOSBJISATh TOTOBHOCTH K MPEAOCTABICHUIO OTUETA TIEPE]T TPYIIION;
OBJIAIETh CUCTEMON YHUBEPCAIbHBIX KOMMYHHKATHBHBIX IEUCTBUN,
KOTOpas obecrieunBaeT chOPMUPOBAHHOCTh COIIMATIBHBIX HABBIKOB U
AMOIMOHAJILHOTO UHTEIUIEKTA IIKOJIbHUKOB.

B cgpepe oenaoenus ynusepcanonvimu yueOHbIMU peyIAMUEHBIMU OCUCTNBUSMU:

Camoopranusanusi:

BBISIBJISITH MPOOJIEMBI IJIsl PELICHUS B )KU3HEHHBIX U yUYEOHBIX CUTYaIIHSX,
UCTIOJNB3YS OMOIOTHUECKHUE 3HAHNUS;

OPUEHTHPOBATHCS B Pa3IMUHBIX [TOAX0/1aX IPUHATHUS PEIICHUN
(MHOUBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUM
Tpynmom);

CaMOCTOSITENTHO COCTABJIATH AJITOPUTM PEILICHUS 3a7auu (MU €r0 49acTh),
BBIOMpATh CIIOCO0 pellleHus yueOHOM OMOJIOTHYECKOM 3a/1auu ¢ yU€TOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
IpeUIaraéMble BapUaHThl PELICHU;

COCTaBJISITh IJIaH AEUCTBUM (TJIaH peaanu3aluid HaMEUEHHOTO ajJropuTMa
pEeLIeHNUs), KOPPEKTUPOBATH MPEJIOKEHHBIN allTOPUTM € YUETOM
MOJTyYEHUS! HOBBIX OMOJIOTHYECKUX 3HAHUM 00 N3ydaeMoM
OMOJIOTHYECKOM OOBEKTE;

nenaThb BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamoKoHTpoJIb (peduiekcus):

BJIAJETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIMY U PEPIIEKCHH;
JlaBaTh aJICKBaTHYIO OLIEHKY CUTYallMH U IpeJyuiaraTh IjaH eé
VU3MEHEHUS;

YUUTHIBaTh KOHTEKCT U MPEIBUACTh TPYJHOCTH, KOTOPHIE MOTYT
BO3HHUKHYThH MPU PEIICHUH YIEOHOU OMOJIOTHUECKOM 3a/1a4H,
aJanTUPOBATh PEIICHUE K MEHSIOIUMCS 00CTOATENbCTBAM;
OOBSACHATH MPUYUHBI JOCTHKEHUSI (HEOCTHXKEHMSI) pE3yIbTaTOB
JeSATEeIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY, YMETh
HAXOAUTbh MO3UTUBHOE B MPOU3OLIECAIIECH CUTYAINH;



e BHOCHUTb KOPPEKTHUBHI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, U3BMEHUBIIIUXCS CUTYaIUH, YCTAHOBJICHHBIX OIINOOK,
BO3HUKILNX TPYJIHOCTEW;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.
OMOLMOHAIbHBIN UHTEJICKT:

e pa3nMuaTh, HA3bIBATh U YMPABIATH COOCTBEHHBIMH SMOIMSIMH U
IMOIUSIMH
APYTHX;

e BBIABJIATH U aHAJIM3UPOBATh NPUUMHBI IMOLIUI;

e CTaBUTh ce0S Ha MECTO JPYIrOro uyejaoBeKa, NIOHMMAaTb MOTUBBI U
HaMEpEHHUs JPYyroro;

e PEryaupoBaTh CIIOCOO BBIPAKEHUS SMOIIHUI.

o Ilpunsarue ceds u apyrux;

e OCO3HAaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €F0 MHEHUIO;

e IpPHU3HABATh CBOE MPABO HA OUIMOKY U TAKOE 7K€ IMPaBO APYroro;

e OTKPBITOCTb ce0€ U JIPYTUM;

e 0CO3HABATh HEBO3MOXHOCTh KOHTPOJINPOBATh BCE BOKPYT;

e OBJIAJETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PErYISTUBHBIX JTEHCTBUM,
KOTOpasi 00ecreuynBaeT GOpMUPOBAHUE CMBICTOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI TIO3ULINS TMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB TUYHOCTH
(ympaBieHust coO0H, CaMOJIUCUUILIIUHBL, YCTOMYNBOIO MMOBEACHU).

B no3naBatenbHOM (MHTEIUIEKTYaIbHOW) cepe:

e - IPUOOPETEHHE ONbITA UCIOIB30BAHUS METOJIOB OMOJIOTUYECKON HAYKH C
LEIbI0 U3YYEHUsI OMOJIOTUYECKUX O0BEKTOB, SBICHUI U MPOLIECCOB:
Ha0JII0/IeHNE, ONIMCAHNE, IPOBEICHUE HECIOXKHBIX OMOJIOTUYECKUX OIBITOB U
HKCIEPUMEHTOB, B TOM YHCJIE C UCIOJIB30BAaHUEM aHAJIOTOBBIX M LU(POBBIX
OMOJOTHYECKUX MPUOOPOB U UHCTPYMEHTOB;

e - (QopMupOBaHUE YMEHUS UHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO
3HAHMSIMU U3 JPYTUX YYeOHBIX MPEAMETOB ((PU3UKHU, XUMUH, Teorpaduu,
UCTOPUH, OOIIECTBO3HAHUS U T. 11.);

e - dopMHUpPOBaHNE YMEHUH pelIaTh yaeOHbIE 3a7a4 OMOJIOTHIECKOTO
COJIep KaHUs, BBISIBIISITH IPUUNHHO-CIIC/ICTBECHHBIE CBS3H, IPOBOIUTH
KaueCTBEHHBIC U KOJIMYECTBCHHBIC PACUETHI, IeJIaTh BEIBOIBI HA OCHOBAHHH
MOJIYYCHHBIX PE3yJIbTaTOB;



- (hopMupoBaHUEe yMEHUS TIAHUPOBATH yUeOHOE UCCIIETOBAHHUE WIIH
MPOEKTHYIO pabOTy C y4E€TOM MOCTABJICHHOMN 1IeTu: (OPMYIUPOBATH
npo0iemMy, TUIIOTe3y U CTaBUTh 3aJa4M UCCIEAOBaHUs, BRIOUPATh aJIeKBATHO
MOCTABJICHHOW LIEJTM METO/IbI, JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS
WIN MIPOEKTHOM eATEIbHOCTH;

- (hopmupoBaHme UHTEpeca K yriayOaeHHI0 ONOIOTUYECKUX 3HAHHIMA
(mpeanpoduibHas MOATOTOBKA U MPOoQecCHOHaTbHAst OPUEHTAIUS ) U BEIOOPY
OMoNOrHH KaK MPOPUIBHOTO IpeMETa Ha CTYIICHH CPEIHETO MOJTHOTO
oOpazoBanus 1151 Oyayuie mpodeccoHanbHOM 1eITebHOCTH, B 00JIaCTH
OMOJOTUHU, MEAUIIMHBI, SKOJIOTUH, TICUXOJIOTUHU, BETEPUHAPUH, CEITHCKOTO
XO035IMCTBA;

- BIIaJICHUE HAaBbIKaMU paboThI ¢ HH(OpMAIIMEl eCTECTBEHHO-HAYIHOTO
CoJIep>KaHusl, MPEICTaBICHHON B pa3HOU opme (B BUJE TEKCTa, TAOJIUUHBIX
JAHHBIX, CXEM, TPaUKOB, JUArpaMM, MOJEIIEN, N300pAKEHUI ), KPUTUUECKOTO
aHanm3a nH(HOPMAIIUY U OLIEHKU €€ TOCTOBEPHOCTH;

- YMEHHE UHTErPUPOBATH OMOJOTUUYECKUE 3HAHUSI CO 3HAHUSMU APYTUX
y4eOHBIX MPEAMETOB; HHTEPEC K YTIyOIeHUIO ONOIOTUYECKUX 3HAHUM U
BBIOOPY OMOJIOTHH KakK MPOoGUILHOTO MpeIMETa Ha YPOBHE CPEAHETO OOIIET0
oOpazoBaHnus 151 Oyayuien npodhecCHOHAIBHOM JIeSITEIbHOCTH B 00JIaCTH
OHoOTHH, MEAUIIMHBI, SKOJIOTHH, BETEPUHAPUH, CEIbCKOTO X035IICTBA,
MUIIEBON POMBIIUICHHOCTH, TICUXOJIOTHH, UCKYCCTBA, CIIOPTA - HMETh YETKHE
MPEJICTaBICHNUS O MATEPHUAIMCTUIECKON CYIITHOCTA TEHOMOB JKHUBBIX
OpPIraHM3MOB U PETYJISLHUIO UX PaOOTHI;

- 3HAHHE OCHOBHBIX (DAKTOPOB OKPYXKAIOUIEH cpebl, BIUAIOMINX Ha Pa3BUTHE
U CYIIECTBOBAHME HUBBIX OPraHU3MOB, aJanTaluuil K (hakTopaMm OKpyxKarouiei
Cpe.bl;

- 3HAHME OCHOBHBIX MOJIX0/I0B OMOTEXHOJIOTHH, HCTIOIH30BAHHUS €€
JTOCTHKEHHUI B COBPEMEHHOM JKU3HH YEJIOBEKa, 0COOCHHOCTH MCIIOTH30BAHMS
KUBBIX OPTaHU3MOB JJIsl IPOU3BOICTBEHHBIX HYXKJ YEIOBEKa,

- 3HAHME OCHOBHBIX MOJXO0J0B CEJIEKIIMHU U OMOTEXHOJIOTUHU KYJIbTYpPHBIX
pacTeHMii, XapaKTepr30BaTh FT€HETUUYECKU MOAU(PHUIIMPOBAHHBIEC PACTEHUS,
ONEepUPOBAThH MOHATUAMU, THOPUIU3ALINS, OTJAIEHHAS THOPUIN3ALINA,
HCKYCCTBEHHBIN O0TOOD, TETEPO3HC, TpaHChHOpMAIIHs, MyTareHes,
TEHETUYECKOE PEIaKTUPOBAHHE,

- MOHMMAaHKUE MOJICKYJISIPHBIX MEXaHH3MOB peaTn3alliy HacIeICTBEHHOM
uHGOpPMAITUU U YMEHUE CBOOOHO ONIEPUPOBATH OCHOBHBIMY OHATUSMU
MOJIEKYJISIPHOM OMOJIOTHU U €€ COBPEMEHHBIX HAIIPABJICHUH — IF'€HOMUKH,
MeTareHOMHKH, TPOTEOMUKH;



e - 3HAaHHWE OCHOBHBIX 3a00JICBAaHUI YEIIOBEKA, MEXaHU3MOB MX Pa3BHUTHS,
CII0c00ax UX JUATHOCTHKHU M JICUCHUS,

e - (hOpMHUPOBAHNE YMEHUS UCITOJIH30BATH TOHATHUIHBIN ammapaT u
CUMBOJIMYECKUH S3bIK TEHETUKH, TPAMOTHOE MTPUMEHEHUE HAYUHBIX
TEPMUHOB, TIOHATHIA, TECOPHA, 3aKOHOB JIJIs1 0OBSICHEHHS HAOJI0TaeMbIX
OHOJOrMYECKUX 0OBEKTOB, SBJICHUM U MPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh
byHIaMEHT HAYYHOTO MUPOBO33PEHHUSI.

B nienHocTHO-OpUEeHTallMOHHOM cdepe:

e - 3HAHHUE, YTO NPUMEHEHHUE COBPEMEHHBIX TEXHOJIOTUN MOJIEKYJIIPHON
OMOJIOTHY TTO3BOJISIET YCIICITHO PEIIaTh TAKUE 3JI000THEBHBIC TTPOOIEMBI,
KaK OXpaHa OKpY>Karolleh cpeibl, COXpAaHEHUE 3/I0POBbS UETIOBEKA,
KOHTPOJIb U BOCCTAHOBJICHUE IKOCUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

5-6 KJIACC
JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM KosaunuyecTBo OcHoBHOE OcHOBHBIE BUbI (undposbie)
n/n NPOrpaMmblI 4yacos cojepsKaHue AeATeJILHOCTH o0pa3oBaTe/bHbIe
pecypchl
Pa3nen 1. **1. Mbl uccnenyem x«uBbie 00bEKTHI **
CaoiicTBa
CTPOCHHE KUBBIX
OpPraHHU3MOB
(cTpoeHUE KIIETKH).
Bun, ocodp —
OpraHU3M KakK
Uccnenosarensckue

1.1

1. MB&lI HceremyeM KUBbIe
00BEKTHI

eJIMHas CUCTEMa.
Amanranun
(mpucnocobenus).
ITonstue
roMeocTasa *KHUBOTO
opraHusma.
CnocoOsl ero
TO/ICPIKAHUS.
OrpannueHus
MOP(OJIOTHIECKUX
"
(hbU3HOTOTHUECKIX
apanrauuil. [louemy
OpraHu3Mbl HE
CTaHOBSATCS

pabots! «Bce nu
(cuHuLIbI, OenKu, 6epe3sl
Y T.J1.) OJIMHAKOBBIE?
DOTOKBECTY.
[TpakTudeckas pabota
«CocraBisieM KHUTY
PEKOPIOB PACTEHUI U
KUBOTHBIX HAIIIETO
Kpasi».




OECKOHEUYHO

1.2

2. BnusiHue okpyxaroniei

CpcAabl HA JXUBLIC OPTraHU3MBbI

12

OOIBIINMU,

MaJICHbKUMH,

BCESITHBIM.

DakTopsl IIpakTHueckoe 3aHsaTHE
OKpY>KaroIeu «Bet u Temno» (KyOuku
cpenbl JIbJ1a B3BECUTb, MTOJIOKHUTh
(abuoTnueckue, B yammku [letpu Ha
OnoTuyeckue, pa3HOIBETHYIO Oymary,
AHTPOIIOTCHHBIE). yepe3 30 MUHYT B3BECUTh
[Tpumepsr 3aHOBO — KTO OBICTpee
a0MOTHUYECKHIX pactasin). [IpakTuueckoe
(hakTopoB, 3aHaTue «4Uto
OKAa3BIBAIOIIIX pacTBOpsIETCS B BOAE»

OCHOBHOE BIIMSTHHE
Ha
YKU3HEIEITEIIbHOCTD
JKUBBIX
OpPTaHU3MOB:
TEMIIEpaTypa, CBET,
BJI&KHOCTb.
OcHOBHBIE
3aKOHOMEPHOCTH
npUCIocoOIeHUs
KUBBIX OPTaHU3MOB
K a0OMOTHYCCKUM
¢bakTopam.
[Ipucnocobnenus k
OCHOBHBIM
a0MOTHYECKUM

(oxcniepuMenT «Kuakuit
nom»). [Ipaktudeckoe
3ansTHe «/Iudpdysus
BEIIIECTB B BOJIE
(pacTBOpBI)», «/IBHKEHNE
pPacTBOPOB IO IBETKY.
IIpakTHueckoe 3aHsATHE
«Jlex mmaBaet B BOJE
(aiicObepru, 3amep3aHue
BOJIOEMOB)».
[TpakTHyeckoe 3aHsTHE
«Jlen mpu 3amep3aHumn
pacumpsieTcs»
(pa3py1iieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHue KIETOK).
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3. BzaumojeicTBUS JKUBBIX

OpTraHnu3MOB

(dakTopam:
TEeMIIeparypa,
BJIQKHOCTH U CBET.

buotnueckue
(bakTopHl.
3aKOHOMEPHOCTH
pa3BUTHS
MEKBHIOBBIX

B3aMOOTHOIIICHUH.

KonBomronus
(XMIIHUK-)KEPTBA;

[TpakTUyeckoe 3aHsATHE
«IIly6ay» (kyOouku napaa
3aBEpHYThH B Pa3HbIii
MaTepua, B3BECUTh).
[IpakTuueckoe 3aHaTHe
«[IurmMeHTb» (MOKHO
pa3enuTh Ha BAaTMaHe
KPacHUTENN U3
¢domacTepoB».
IIpakTHueckoe 3aHsaTHE
«Kax >xMBOTHBIE IJIaBAIOT
B Bojie» (DKCIEPUMEHT C
MTATICTKOM ).
HccnenoBarenbckue
pabotsl «BnusiHue cBeTa
(Temuia, BIAXXHOCTH,
COCTaBa MOYBbI) HA
pacTeHus B
€CTECTBEHHBIX WU
HCKYCCTBEHHBIX
YCIIOBUAX» (Ha
JOCTYITHOM MaTepHaie).

Uccnenosarennckas
pabota «HabmoneHus 3a
B3aMMOOTHOIICHUSIMU
JKUBOTHBIX MPH
NOOBIBAHUH TN
(KOpMYIIIKH ISl TITHIL,
JUTSE TOPOJICKHX FITH
CEITbCKUX JKUBOTHBIX).
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4. YenoBek B )KU3HU PAaCTCHUHN U
YKUBOTHBIX?

I1apa3uT-X0351H)
OBOJTIOLUA
cTpaTerui
JNOOBIBaHUS TTHIIH.
CoLMalIbHOCTD.
Bupi- BceneHupl.
[Iepeuenn
pacTeHui-
BpeauTeNei.
AHTpOIIOTeHHBIE
¢axropsl. [IpaBna
7Y, 9TO
MEePBOOBITHEIE
JIFOJTU KUJTH B
TapMOHUH C
TIPUPOIOM.
OnomaiiHuBaHuE U
MpUpyyYeHue
KUBOTHBIX U
pacTeHui. 3aueM
criacatb
BBIMHPAIOIINE
BHJIBI, KaK 9TO
Jenarh.
KynbrypHble
pacTeHus U ux
JUKHE TIPEJKHU.
[Touemy BaxkHO HX
COXPAHSTb.
PaznooOpasue

Be6- xamepsbi».
HccnenoBatenbekast
pabora
«Pacnpocrpanenue
BUJIOB-CHUHAHTPOIOB B
HAIlIE MECTHOCTH

[TpakTuyeckas padora
«Pa3noobpaszue
KYJIbTYPHBIX PACTCHHI B
BallleM PErHOHE.
Uccnenosarensckas
pabota «BnusHue
AHTPOTIOTCHHBIX
(hakTOpOB Ha Pa3BUTHE
pacTeHuil B
ropojie/HaceICHHOM
ITYHKTE.
DKCKypcust/paKTudeckas
pabota «OOIIT B Bamem
pEeruoHe — yHUKaIbHBIC
00BEKTHI IPUPOABIY.




KYJIBTYPHBIX
pacTeHui U ux
3HAYEHUE B JKU3HU
yenoBeka. KpacHas
KHUTa Ballleu
teppuropuu. Ocobo
OXpaHsieMbIe
TEPPUTOPHH,
3aMOBETHUKHU
Poccnn n mupa

1.5

5. DKOJOTHUYECKHUE HUILIU

buocdepa — onna
U3 BaXHEUIINX
000J104€eK 3eMIIH.

Yro Takoe
«3KOJIOTHYECKHE
HULIN» U KaK OHU
o 0 HccnenoBarensckue
OpMUPYIOTCS
pMHPYIO paboThI «DKOJIIOTHYECKHE
dopMupoBaHue
. HUIIIN BOKPYT TeOS —
3HAHUHU 1O
onucanue GakTopoB
O61opa3zHo00pa3uio

OKpVYKaIOMIE cpeabh.
KU3HEHHBIX (OpM, Py P

Uccnenosarennckue
IOBEIEHYECKUX
. paboThI
MIPUCTIOCOOJICHUH,
«DeHonornueckue
Moau(HUKaITOHHAS
HAOIIOICHUSY.

M3MEHYUBOCTH (Ha
0a30BOM ypOBHE).
PacTturennHble
COOOIIIECTBA U UX
TUIIBEL. Pa3ButHe n
CMEHBI




PACTUTCIIbHBIX

COOOIIIECTB.
Hroro 34
**]. MbI ucclieyeM KHUBbIC 00BEKTHI **
OBIIEE KOJIMYECTBO YACOB I10 34

IMPOI'PAMME







7-8 KJIACC

JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u KounvecTBo OcHOBHBIE BHIbI (undposbie)
OcHOBHOE co/iep:KaHue
n/n TeM IPOrpaMMbl 4acoB AeSITeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgen 1. Ha3zBanue
UYro-Takoe pacCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BbIpalllUBaHUsl PACTCHUM.
Ucropus pazButus
11 Tema 1. Benenue B 1 arpOXMMUYECKUX 3HAHUU [IpakTuueckas pabora
' PaCTEHHUEBOJICTBO (pa6oter M.B. JlomoHOCOBa, «bouka JInbuxay.
1O. JIubuxa, Byccenro, B.B.
HoxyuaeBa, K.A.
Tumupszesa, [1.A.
Koctpruena, J1.H.
[IpaBuna nocTaHOBKU
HccnenoBarenbckas
arpo3KCIEepUMEHTOB.
pabota «DakTopsl,
[TocTaHOBKA KCIEPUMEHTOB
BIIUSIOLIME HA
¢ pacteHusIMU. Bb160Op TEMBI,
IpopacTaHue CeMsiH
COCTaBJICHHE TUIIOTE3bI, [IENTN
. (pocT MPOPOCTKOB)».
Tema 2. ArpoTeXHUYECKUI U 3a7a4 SKCIIEPUMEHTA I10
1.2 1 [IpakTryeckas pabora

SKCIICPUMCHT

BBIpAIIMBAaHUIO PACTEHUN B
KOHTPOJIMPYEMOU cpefe.
Kontponu, moBropHoctu,
MPOBEACHUE DKCIIEPUMEHTA.
[InanupoBanue
sKkcnepuMenTa. OueHka

«CO0p yCTaHOBKH ISt
BbIpalllMBaHUs
pacTeHui B
KOHTPOJINPYEMBIX
YCIIOBHSIX).
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Tema 3. Poip XUMHUYECKUX
3JIEMEHTOB B ITUTAaHUU
pacteHui

Pe3yJIbTaTOB 3KCIEPUMEHTA.
OcBoeHne TEXHOJIOTUH
KpYIJIOTOJUYHOTO
BbIpAIlIMBaHUs CalIaToOB U
MHUKPO3€EJICHH B
KOHTPOJIMPYEMBIX
HCKYCCTBEHHBIX YCIOBHUSX.

Bopa. Pacteop. BeiTskka.
AHHOHBI, KATUOHBI,
3JEKTPONPOBOAHOCTH U pH
pactBopa. Posib XuMU4YECKHX
3JIEMEHTOB B TUTAHUU
pacrenui. [lonyyenue
MUTATEIbHBIX BEIIECTB
pacTeHUsIMH. Y 10OpeHus:
OpraHUYecKue,
MUHEpaJbHBIE,
MUKpoOuonoruyeckue. TUrbl
MUTAHUS PACTEHUM.
Bo3aymHoe u MuHEpabHOE
(KopHEBOE€) MUTaHUE
pactenuii. Tparncnopt
MMUTATEIbHBIX BEIIECTB
pacTeHui: BOCXOIAIINN 1
HUCXOJSALINN TOK.
Baxwueiinine kaauiiHbIe,
(dbocdopHbIe U a30THBIE
yIOOpeHMs, MX CBOWCTBA.
[IpocTeie U cla0XKHBIE
ynobpenus. Poct u pazsutue

IIpakTryeckas pabora
«CX€eMBbI IUTATEIbHBIX
pactBopoB. Pacuer 103
yInoOpeHuit ast
MUTATENIbHBIX
PacTBOPOBY.
[IpakTnueckas pabora
«[IpaBuna cMemmBaHus
ya00peHuit»
IIpakTryeckas pabora
«IIutanue pacTeHuii:
TEXHOJIOTHUS
MIPUTOTOBJICHUS
MUTATENIbHBIX
PacTBOPOB ISl pa3HbIX
KYJIbTYpP».
[IpakTryeckas pabora
«MOHHUTOPUHT
MUHEPAJILHOTO MUTAHUS
pacTeHH».
[IpakTrueckas padora
«PacturenbHas
JUArHOCTHKA.




pacTEeHMIi: 3Tanbl OHTOI'€HE3a,
(hakTopbl, BIUAIOIIKE HA POCT
pacTeHHii: CBET, I'yCTOTa
MocaJloK, MUTaHue, cyocTpar.
OcoGenHoctu
[IATAaHUSPACTEHUH a30TOM.
A30T 1 ero 3Ha4cHUE B
KU3HU pacTeHnid. PopMbl
a30Ta U UX MpEBpallEHUE B
nouse. Mictounuku ocdopa
JUIs pacTeHUs. 3HaUeHue
hochopcoaepkamux
coequHeHMi B kietke. Ponb
MaKpOIPrHUECKUX
coequHeHui pocopa B
SHEPreTHIecKOM OOMEHE.
BnusiHue xkanusa Ha
¢u3nueckue cBoiicTBa
MPOTOILIA3MBbI, Ha (PePMEHTHI
YTJIEBOAOPOJIHOTO 0OMEHa,
cuHTe3 OenkoB u Ap. Poib
KaJIHsl B IOJIIepKaHUHU
HOHHOTO OaJlaHca B TKaHAX, B
rpoleccax caMoperyJsiuu.
Perynaropnas n
CTPYKTYpoOoOpa3oBaTeabHas
POJIb KaNbIys. Y4acTHe B
00pa30oBaHUM KJIETOYHOMN
CTEHKH, TIOJ/Iep>KaHUH
CTPYKTYpbI MEMOpaH 1

HccnenoBarensckas
pabora «OrneHka
COCTOSIHUSI KOMHATHBIX
pacTeHui, pacTeHHU Ha
LIKOJIbHOM TEepPUTOPUH,
YCTaHOBKA MPUYNH
MaTOJIOTHYECKUX
COCTOSIHUH (IIpH
HaJIUYUN)».
HccnenoBarenbckas
pabora «Ornenka
BIIMSTHUS Pa3ITUYHBIX
JJIEMEHTOB Ha
COCTOSIHME paCcTEeHUN
(cocraBnienue
Ppa3IUYHBIX
TIOZIKOPMOK)».




PETyIAIMs UX
MIPOHUIIAEMOCTHU. 3HAaYCHHE
Marausi B MeTaboam3mMe
pacteHuii. Maruuii B coctaBe
xJiopo¢uia, CX0ACTBO
xJI0po(uIIIa ¥ TeMOTI00MHA
KaK CBUJICTEIHCTBO €IMHCTBA
opranuueckoro mupa. Cepa u
€r0 OCHOBHBIE COE/IMHEHMUS,
UX POJIb B CTPYKTYPHOU
OpraHH3aIH KIETKH,
y4acTUE B OKHCIUTEIbHO-
BOCCTaHOBUTEIBHBIX
peakusix MUKpO3IeMEHTHI.
[Ipencrasnenus o ponn
MHUKPOAJIEMEHTOB B
MeTa0oJIu3Me PACTCHHUIA.
Oco0eHHOoCTH NOCTYIIEHUS

MHKPOIJICMECHTOB B PACTCHUA.

CHHepru3m 1 aHTaroHU3M
3JIEMEHTOB ITUTAHUS
pactenuii. PacturenpHas
JIMarHOCTHUKA U METO/IbI
UJeHTU(DUKAITIN
HEIOCTAaTKa/N30BITKA
3JIEMEHTOB MTUTAHMUSI.

1.4

Tema 4. Perynstopsl pocta
pacteHui. 3anmra pacTeHH

[TonsiTHe 0 perynsTopax
pocTa pacTEeHHUM.
CTuMynsaTopsl pocTa —
(bUTOrOpMOHBI (AyKCHHBI,

[IpakTuueckas pabora
«DUTOMOHUTOPUHT U
OLIEHKa COCTOSIHUS
pacTeHuH.




ru00epeIINHEI,
IUTOKHMHUHBI). THTHOUTOPBI
pocTa pacTEeHU:

1. OpupogHEBIE
(abcum3oBas KMCIOTa
Y HEKOTOPBIC
(heHoIbHBIC
BeIeCTBa
(uxymaposas,
KOpHUYHAs,
CaJIULIUIIOBAs
KHUCJIOTHI).

2. CHUHTETHYECKHE
(MophaKkTUHBI,
peTapIaHTHl,
nedhonaHThI,
JICCUKAHTHI,
repOuIIHIbI).
OUTOMOHUTOPHUHT U
OIIEHKa COCTOSIHUS
pacTeHui.
CoBpeMeHHbIE
CIOCOObI
MOHHUTOPHHTA.
3anuTa pacTeHH OT
BpPEIUTENEI: OCHOBBI
o6uomerosa.

CoBpeMeHHbIE CITOCOOBI
MOHHUTOPHHTaY.
UccnenoBatenbckas
pabora «BnusHue
reTepoaykcruHa Ha
npopactanue (poct Ha
pa3HBIX CTA/IUAX, B
Pa3HBIX YCIOBUSIX)
Pa3JINYHBIX PACTCHUI».
[IpakTuueckas padbora
«HCcekTapuu: mpaBuia
Y yCJIOBHSI pa3Be/IeHUs
TIOJIE3HBIX HACEKOMBIX

1.5

Tema 5. Bonnas, mecuanas u
MOYBEHHAS KYJIbTYPhI, HX
MIPUMEHEHNE B BhIpAIlIMBAHUHT

Bonanas, necuanas u
MMOYBEHHAs KYJIbTYPHI, UX
MIPUMEHEHHE B BBIPAIIIBAHUN

[IpakTrueckas pabota
«KopHeBoe naBieHue».
[IpakTrueckas pabota




pactenuii. @usunonorus
pacTeHuit

pacrenuii. [IpoBeneHne BOAbI
B KOpHE U cTebJie pacTeHHII.
Boanblii pesxum pacTeHuid:
CTpOEHHE YCTHHII: (PAKTOPHI,
BIUSIIOLIUE HA UX PACKPBITUE
U 3aKpbITHE. 3HAUECHUE
MeXaHHU3Ma Perysiiuu
WCIIApEHHUs BJIaTM PACTEHUEM.
@DOTOCHHTE3 — YHUKAJIBHBIN
npouecc pacreHuil. TeMHoBast
1 cBeToBast (a3l
(dboTocunTe3a. 3HaUCHHE
(dboTocuHTE3a IS KUBBIX
opranuszmoB. dakTopel pocTta
pacTeHui: BO3AyX U a’dpanus.
Tlonzemuoe npIxanue
pacTeHui: cocTaB
MTOYBEHHOT'0 BO3/yXa,
razoo0MmeH. ['a3000MeH npu
0ecroYBEeHHOM
BBIpAITUBAHUU.

«IIpuroroBiieHue
Ipernapara yCTbHUIL
METOZIOM CIIETIKa.
HccnenoBatenbckue
pabotsl «BnusHue
YCIJIOBHM COAEPIKAHUS
pacTteHui Ha
KOJIMYECTBO YCTBHUIIY.
[IpakTuueckas padbora
«DyHKIIMOHAJIbHAS
JIMarHOCTUKA PaCTeHUH
10 aKTUBHOCTHU
XJIOPOIIJIACTOBY.
HccnenoBarenbckas
paborta «Onpezenenue
xjnopodpumia A u b,
OLICHKA
(hOTOCHHTETHUECKOM
AKTUBHOCTH PacTEHHUU
U $aKTOpoB,
BIIUSIOLIUX Ha HEEY.
[IpakTryeckas pabora
«Anspanusa, CO2 u O2.
JIpIxaHue pacTeHUN».
[IpakTuueckas pabora
«/IprxaHnue pacteHuii:
OLlIEHKa MHTEHCUBHOCTH
JIbIXaHUsl PaCTCHUN U
IIJIOJIOBY.
HccnenoBarenbekue




1.6

Tema 6. KynpTypHble
pactenus. CoBpeMEHHbIE
ACTEKThI CEIEeKIUU

Kak gyenoBek cran
HCTOJIb30BaTh pacTeHUs?
CBs3b pa3BuTHUs
IUBUJIN3AIUN YeI0BEKa 1
OJIOMAallIHUBAHMS PACTCHUM.
JomecTukanus.
HacnencrBeHHOCTh U
U3MEHUYUBOCTh — OCHOBHBIE
CBOMCTBA KUBBIX
OpraHu3MoB. MI3MeHYNBOCTb.
Bunasl n3amenunBocth. I'eH —
MarepuaibHbI HOCUTEIh
HACJIEJICTBEHHOCTH U
W3MCHUYHBOCTH.
HyxnenHnoBbIe KUCTOTHI.
Jlokann3anust reHeTHYECKOTI0
Marepuaia B KIETKE.
Jlenenue KIeToK.
Pennukarus IHK. OcHoBHas
JIOTMa MOJIEKYJISIPHOM
ouosorun. TpaHCKPHUIIIINS.
Tpaucnsuus. Myranuu.
DddekT OyTHIIIOUHOTO

paboTel «BnusiHME
croco0a BhIpaIiBaHHS
(coctaBa MUTATEILHOMN
CMECH, CXEMBbI
BHECCHHSI) Ha POCT U
Pa3BUTHS pa3IMIHBIX
pacTeHuin».

Huckyccus
«lomectukanusi, Bce
JIM pacTeHHS U
KUBOTHBIE, KOTOPHIC
KUBYT PSIJIOM C
YEIIOBEKOM MM
0JIOMaITHUBAIOTCS?
MOo3HO 11 CUUTATh
TapakaHa
0JIOMAaIIHEHHBIM
JKUBOTHBIM?».
[IpakTuueckas pabora
«MoauduxanmoHHas
W3MEHUYUBOCTH (JTCTHS,
UTOJIKH C OJTHOTO
JIEpeBa)».
[IpakTuueckas pabora
«['eH — MHCTPYKIHS IO
cOOpKe KJIeTKH (Ha
oucepe uiu
KOHCTPYKTOPE)».
[IpakTrueckas pabota
«Myranus Ha




TOpJIBIIIKA U TEHETUUECKOE
pasznooOpasue. Uto Takoe
reHOaHk? 3a4eM COXPaHsITh
TeHETUYECKUE PECYPCHI
pactenuii? OCHOBHbIE
CIOCOOBI COXPaHEHHS
TFEHETUYECKUX PECYpPCOB
pactenuii (eX Situ u in situ).
3nauenue pador H.W.
BasuioBa. 3akoH
TOMOJIOTHYECKUX PSJIOB.
LleHTpbI MPOUCXOXKICHUSI
KyJIbTypHbIX pactenuid H. .
Basuiiosa u I1.M.
KykoBckoro. OCHOBHBIE
METO/Ibl CEJEKLIUU.
I'uGpuanzanus. @opMbl
otbopa. OCHOBHBIE
HaIpaBJICHU CEJEKIINH:
yIy4lIEHUE YPOXKANHOCTH,
YCTOMYUBOCTH K
OMOTUYECKUM U
abMOTHYECKUM (aKTOopam.
Ectb 51 sxu3Hb B mpobupke?

buorexHoIOrNA KyJIbTYpPHBIX

pactenunii. Kak yenoBek
MOKET MOJIU(UIIUPOBATH
pactenus? ['eneTnueckoe
penaKkTUpOBaHUE.
CoBpeMeHHbIE TOIXO0/IbI U

OyTtepOpoae (mroboi
00BEKT U3
npenpiayien padoTsl,
I/l UBMEHEHUE
WHCTPYKLUHU IPUBEIET
K U3MEHEHHIO
BHEIITHETO BHJIA
00BeKTa)».
[IpakTuueckas padbora
o rpynnam «OTkyzaa
Ha HaIllUX CTOJax
(PYKTHI/OBOLIN/3TAKI».
[IpakTuueckas pabora
«BpIpamnmBaeM ropox.
Kak nposectu
CKpEUINBAHUE Y
ropoXay.
HccnenoBarenbckas
pabota «BsIpaniiBanue
pacTeHuil B mpoOHpKe»
(MOXHO
BOCIIOJIb30BAThCS
pe3yabTaTaMu
TIPEIBLTYIIHX
HKCIIEPUMEHTOB TI0
COCTaBIJICHUIO
MUTATENIbHBIX
pacTBOPOB LIS
pacTeHui).
[IpakTuyeckas pabora




JOCTH>KEHHS TeHETUUECKOTO
pEAAKTHUPOBAHUS PACTECHUM.

«["eHOMHBIE HOKHUIIBI
(MonmenupoBaHue
paboThl CUCTEMBI
CRISP-Cas)».

1.7

Tema 7. PacTutenbHas
MPOAYKIMS

Hanzemusbie u nomzemMHbie
opranbl pactenuii. [Tober u
BUIOM3MEHEHHBIN TTO0eTr
pactenuii. Criocoosl
Pa3MHOKEHHUsI PACTEHUM.
[lonsTHe 0 KayecTBe
MIPOJYKTOB TUTAHUSI.
[Tpobnembl KOHKYpPEHLIUU
OTEYECTBEHHBIX ITPOYKTOB
MUTaHUS C UMIIOPTHBIMH.
JlorucTuka 10CTaBKU U
CPEJCTBA COXPaHEHUs
MIPOJYKTOB MTUTAHUSI.
Mukpo3enieHb: MOJAE3HOCTh U
TEXHOJOTHS. XUMUYECKHUI
aHayn3 npoayKuuu. OCHOBBI
CHEKTpO(OTOMETpHUH.
[ToTrenunomeTtpus.
Xpomarorpadus.

[IpakTuueckas padbora
«IIpenenpHO
JOMYCTUMBbIE
konneHtpanuu (IT71K)
Y METOJIbI KOHTPOJIS
0e301acHOCTH
PaCTHTEIBHBIX
MIPOYKTOB MTUTAHUS.
HccnenoBarenbckas
pabora «Ornenka
KauecTBa BBIPAIIEHHOM
MHUKpO3eJeHn» (160
CBOSI, 100 U3
MarasuHa).
[IpakTuueckas pabora
«MeToabl OLIEHKH
Ka4eCTBA PACTUTEIbHON
TIPOTYKIIMH: XPAHCHUE
Y COXPAHHOCTh
MUTATENIbHBIX BEIIECTBY
(o octynHoMy
000pyIOBaHUIO).
Hccnenosarensckas
pabora «Onpezenenue
putamuaa C METOIOM
00paTHOTO TUTPOBAHUS




B IUI0/IaX HA PAa3HOM
cpoke (crocobe)
XPaHCHHSY.

Hroro

**Pasnen 2. «buorexuomorusy» **

14

Pa3gen 1. Ha3zBanue

1.1

Tema 1. buorexuomnorus

IToHsATHE OMOTEXHOJIOTUH.
3aueM 4eJI0BEKY
OMOTEXHOJIOTHHU, B UEM UX
MPEUMYIIECTBO TIepe
XUMHAYECKHM CHHTE30M.
OcHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHHU:
MIPOMBILIICHHBIE
MHUKPOOPIaHU3MBl, KJIETKHU U
TKaHU pacTE€HUM, KUBOTHBIX
U YeJI0BeKa,
ounokaranu3aTopsl. Cbipbe

IUTIsT OMOCHHTE3A U OLIEHKA €T0

OMOJIOrNYECKOM IIEHHOCTH.
OCHOBHBIE HCTOYHHUKH
yrieposa, azora, ¢pocdopa,
MHUKPODJIEMEHTOB.
HccnenoBanue HOBBIX

HCTOYHUKOB CbIPbA (BKJ'IIO‘-IEUI

BOIIPOCHI €r0
MpeBapUTEITHHON
00paboTKm), pa3paboTKa

[IpakTuueckas pabora
«IIpumepsnl
MIPUMEHEHUS
OMOJIOrHYECKUX
00BEKTOB B TBOEH
JKH3HI .




1.2

Tema 2. Mukpobuonaorus

HOBBIX TUTATENIBHBIX CPeJl, B
TOM YHCJI€ BKJIIOYAIOIUX
OMOCTUMYJIATOPBI U ApyTrUe
JIEMEHTHI YIPaBICHUS U
ONTUMU3ALMH IIPOLIECCOB
O6uocunre3a. MeTosl
ONITUMH3AIMH MTUTATEIBHBIX
cpex.

[TonoxxeHne NpoKkapuoTOB B
CHCTEME OPraHUYECKOro
mupa. CtpoeHue
OaKkTepuaIbHON KICTKH.
Knaccudukanus 6akrepuil.
Mopdonorust Gakrepuii.
IIpocTble U ClI0KHBIE METOABI
OKpallIuBaHus OaKTepUil.
duznonorus GaKTepHii:
MUTaHUE, IbIXaHue, pOCT U
pa3MHOXeHHe. 3HAaKOMCTBO C
IOMEHOM Apxen
(3KCTPEeMOPUITHHOCT,
0COOEHHOCTH CTPOCHHUS
KJIETKH). MOJIOYHOKHCIIOE U
CIUPTOBOE OPOKEHUE.
dotoTpodHbIe U
XeMOTpo(dHbIe OaKTepuH.
Kunernueckoe onucanue
mpolecca pocra
MHUKPOOPI'aHU3MOB.
OKCIIOHEHIIMANIbHAs! MOJIENb

IIpakTuka.
JlaGopaTopHas pabota
«DUKCUPOBaHHBIE
mpernaparsl OaKTepHii.
Omnpenenenne Gopmbl
MPEUIOKEHHBIX
KYJIBTYp
MHUKPOOPIaHU3MOB,
UCHOJb3Ys MPOCTOM
METO OKPACKM.
JlaGoparopHas paboTa
«Omnpenenenue Tuma
KJIETOYHOU CTEHKH
METOZIOM OKpaIIuBaHHUsI
o I'pamy» (ipu
HAJIMYUU PEAKTUBOB).
JlaGoparopHas paboTa
«IIpuroroienue
MPUKU3HEHHBIX
IIpernaparoB
MOJIOYHOKHCJIBIX
OakTepuii».




pocra. Kunerunka rubenu
MHUKPOOPTaHU3MOB.
[TaTorenHsie 6akTEpUU.
UyMHas najiouka 1 yepHas
CMEpPTh, OOTYJIN3M, CTOJIOHSK,
Tyoepkynes. Ucropus
00pbOBI ¢ OaKTEpUATBHBIMA
nHpekusamu. Boitna
OCCKOHEYHOCTH:
AHTUOMOTHKY TPOTUB
OaxTepuil. MexaHu3MbI
JIIEWCTBUI aHTUOUOTUKOB.
MexkineTouHas
KOMMYHHKAIUS OaKTepuil.
YUyBCcTBO KBOpYyMa.
[Ipumenenue 6axTepuii
yenoBekoMm. Knunetnueckoe
omnucaHue OMOCHUHTE3a
MPOJIYKTOB
MHUKPOOPTaHU3MaMH.
baktepuu, KoTOpbIE MOTYT
paznarath IIacTHK.
Mukpoopranus3msl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acCOTAAIINN
pacTeHui ¢
MHUKPOOPTaHU3MaMHU

JlaboparopHas pabota
«[ToceB cmbIBa ¢ pyK Ha
yamku [letpu».
JlaGopaTopHas pabota
«Bproenenue ynucTou
KYJIBTYpBl OaKTEPHIA.
Meron pa3BeneHui.
Meto1 HCTOAKIIETO
HITPUXA».
JlabopaTtopHas pabota
«Mopdomoruueckas
XapaKTepUCTHKA
BBIJICJIEHHON YUCTOH
KYJIbTYpBI:
XapaKTePUCTHKA
KOJIOHUH, (popMa
OaxkTepuit, TUI
KJIETOYHOU CTEHKH.
JlaGoparopHas paboTa
«CpaBHeHHE pocTa
MHUKPOOPTaHU3MOB Ha
yarke 0e3 U ¢
n00aBIICHUS
AHTUOMOTHKOBY.
Uccnenosarennckas
pabora «Ilouck
MHUKPOOPTaHU3MOB
o0anarmux
AHTAarOHUCTUYECKOU
AKTUBHOCTBIO.




HccnenoBarenbckas
paborta «Bbiaenenue
MOJIOYHOKHUCIIBIX
OakTepui,
HCCIIeI0OBaHUE UX
AKTUBHOCTH.
HccnenoBarenbckas
pabora «Briaenenue
OakTepuil MOJIE3HBIX
JUISL pACTEHHIN.

1.3

Tema 3. DykapuoTnueckue
OpraHu3Mbl B OMOTEXHOJIOTUU
(mnecHeBble TPUOBI, IPOKIKH,
BOJIOPOCIIH )

[1necueBble rpuObI
MIPOIYIIEHTHI OMOIOTHYECKU
aKTUBHBIX BemecTB OOmas
XapaKTEPUCTUKA APOKKEN
caxapomuueroB. Mctopus
WCIIOJIb30BaHUS IPOKIKEN B
TpaAULIMOHHON
OMOTEeXHONIOTHH. TeXHOIOTUN
BUHOJENUS U XJIeOoneueHus,
CrieIMaIu3UPOBAHHBIE PACHI
npoxokei. Metabomusm
Ipoxokeit. Peakuust
CIIUPTOBOTO OPOKEHHUSI.
[TonyyeHnue BTOpUUHBIX
MeTabOIHUTOB B APOXKIKAX.
JpoxxKu Kak IpOyLIEHTbI
ounoromuB. [lomyuenue
L[eIeBBIX OEIKOB B IPOXKKAX.
Oco0eHHOCTH BEreTaTuBHOTO
Y MTOJIOBOTO PAa3MHOXKEHUS Y

JlabopaTtopHas pabota
«IToxcuer kneTok
JIPOXKKEN B Kamepe
I'opsieBay.
JlaGoparopHas paboTa
«Ob6HapyxeHue
MPOAYKTOB CIUPTOBOTO
OpO’KEeHHUS: STUIOBOTO
CIMPTA U YIIIEKUCIIOTO
raza». JlaboparopHas
pabora «Habmronenue
Pa3MHOXKEHUS
JPOKKEBBIX KIIETOKY.
[IpakTryeckas pabora
«[Tomyuenue TBOpora u
kedupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepuii».
[IpakTrueckas pabota
«OCHOBHBIE BUIBI




JIPOXIKEH, 3HAUCHUE
HU3YyYECHUSI MUTO3a U
IIUTOKHHE3A JIJIS
ONTHUMM3ALIMU TIPOLIECCOB
KYJbTUBUPOBAHUS
JPOMKAKEBBIX IITAMMOB,
MMOHUMAaHUS PUINH
MIaTOr€HHOCTH JIPOKKEN U
rpuOOB, MOMCKA MUILIEHEH
(GbyHTHIHUIOB U pa3paboOTKH
HOBBIX JIEKAPCTBEHHBIX
npemnaparos. Bogopocnau —
MEePCIEKTUBHBIA OOBEKT IS
MIPOU3BOJICTBA OeKa U
YIJIEBOJOB.
buorexnomornueckue
METO/bl OYUCTKHU TBEPABIX,
JKHIKUX OTXOJIOB U
ra3o000pa3HbIX OTXO0B
npou3BoJcTB. CTOUHBIE
BoAbl. CXeMbI OYHCTKH.
buodunbsTpsl, a3poTeHKH,
METAHTECHKU, OKCUTEHKH.
AKTHUBHEBII U U BXOJAIINE B
HETO0 MHUKPOOPTaHU3MBI.
Hcnonb3oBanue Bogopocien
B OYHCTKE CTOYHBIX BOJ,.

KBaca U ux
XapaKTePUCTHKA
«poxoxu u
MOJIOUHOKHUCJIbIE
OakTepuu,
MPUMEHSIEMBIE JIJIS
MIPOU3BOJICTBA KBACaY.
[IpakTuueckas padbora
«CpaBHUTEIBHBII
aHAJIA3 PA3BUTHS
JpOXOKed B a3pOOHBIX U
aHa’POOHBIX
YCIOBUSIX).
[IpakTuueckas pabora
«MeToabl OLIEHKH
CBOICTB
XJ1e00TEeKapHbIX
JIPOIKEH.
OcobenHoctu
MIPUMEHEHHUSI
MIPECCOBaHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
TIPONKEI».
Uccnenosarennckas
paborta «BnusHue
(U3UKO-XMMHYECKHIX
(akTOpPOB HA KAYECTBO
OMOTEXHOIOTHUECKOM
MPOIYKINH (KBac,




HacnencrBeHHOCTD U

HU3MCHYHUBOCTh — OCHOBHBIC

CBOMCTBA KUBBIX

OpraHu3MoB. 1I3MEeHUYNBOCTE.
Bunasl nzamenunBocTh. I'eH —
MaTepUabHbI HOCUTEIb

kedup, ceip, x51€6 1
Tp.)».
HccnenoBatenbckas
pabora «BnusHue
(UBNKO-XUMHUYECKUX
(hakTOpoB Ha POCT
Bogopociu (Chlorella
vulgaris)».
[IpakTruyeckas padora
«MoudukanuoHHas
MU3MEHYMBOCTD (JIUCTBS,
UTOJIKU C OJTHOTO
JIEpeBa)».
[IpakTnueckas pabora
«['eH — MHCTPYKIIHS O
cOopKe KJIeTKH (Ha

HACJIEICTBEHHOCTU U Oucepe win
14 Tema 4. Hacnencreennas U3MEHUYUBOCTH. KOHCTPYKTOPE)».
' uHpopManus HyxnenHoBbIE KUCIIOTBHI. IIpakTryeckas pabora
Jlokanu3auus reHeruyeckoro  «Myranus Ha
Marepuaia B KJIETKe. OyTepOpoze (roboi
Jlenenue KIeToK. 00BEKT U3
Permukanus JIHK. OcHoBHast =~ mpenpiayiiel paOoThl,
JI0TMa MOJIEKYJIIPHOU /i€ U3BMEHEHNE
6uosioruu. TpaHCKpHUIILIUS. MHCTPYKLNU IPUBENET
Tpancisauus. Myranuu. K U3MEHEHHIO
BHEIIHETO BU/IA
00BeKTa)».
1.5 Tema 5. Bupyconorus [TonoxeHnue BUPYCOB B [Ipocmotp




CHCTEME OPTraHMYECKOTO
mupa. CTpyKkTypa 1
XUMHUYECKHH COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penpoaykiust BUpycoB.
Bupycs! - Bo30ynurtenu
MHQPEKITUOHHBIX 0OJIC3HEH.
OnxoBupycsl. bakrepuodaru:
CTPOEHHE, CBOMCTBA,
IpuMeHeHue. buonornueckue
METO/]IbI OOPHOBI C BUPYCAMHU.

JIOKYMEHTAIBHOTO
(dbunbpMa o BUpycax.
[IpakTrueckas padoTa.
«Meton pa3BeneHUN.
[IpakTrueckas padoTa.
«TurpoBanue
O6akTeprodaron.

Tema 6. I'enHas uH>xeHepust

OCHOBBI TEHHOW WH)KEHEPUH.
Bekropa. Cnennduueckue
(bepMeHThI OakTepuil.
buoTtexHonoruu npoayKIuu
0eNKOB B OaKTepUaTbHBIX
KynbTypax. JlocTmkenus

[IpakTuueckas pabora
«OHJOHYKII€a3bI
pectpukuuu (pabora ¢
HYKJICOTUAHBIMH
MOCTIe10BaTEIbHOCTSIMU
Ha Oymare)».
IIpakTryeckas pabora

16 1 OMOTEXHOJIOTUH T€HHOW UHXKEHEPUU U «I'eHHBIC HOKHUIIBI -
OHOTEXHOJIOTHH. CRISPR/Cas
CRISPR/Cas — cucrema (MomenupoBaHue Ha
aIalTHBHOTO UMMYHHUTETA oymare)». Urpa-
6axrepuii u apxeit. F'MO. quckyceust: «Bemrpai
Meroast nonyyenus: ' MO. TPaHT Ha CO3JaHUE

I'MO».

JloMmecTrKalms OCHOBHBIX Huckyccus

17 Tema 7. bnorexHoIOTNHN B JOMAaIIHUX KUBOTHBIX «JlomecTukarus, Bce

XKHUBOTHOBOACTBEC

COBPEMCHHBIC DKCIICPUMECHTEI
10 JOMCCTHKAINHN )XMBOTHBIX

JIKX PaCTCHUA U
JKUBOTHBIC, KOTOPBIC




1.8

Tema 8. buorexuonoruu B
PACTCHHEBOICTBE

(ucuiia, HOpKa U Ap. —
AKCIIEPUMEHTHI HAYYHOH
IIKOJIBI akaseMuka bernsena).
CoBpeMeHHbIE METObI B
KUBOTHOBOJICTBE:
TpaHCIUIaHTaNUs YMOPHOHOB,
XUMEPHBIC JKUBOTHBIE,
KJIoHupoBaHue. OCHOBHBIE
00JIe3HH KUBOTHBIX U POITh
MAaTOTEHHBIX
MHUKPOOPTaHU3MOB U
Mapa3uToB B PA3BUTUU
3a005IeBaHUN JOMAITHUX
KUBOTHBIX U OCHOBHBIX
Mepax 60pbObI C HUMHU; POJIb
MOJIE3HBIX MUKPOCUMOUOHTOB
B OpraHU3Me >KHBOTHBIX.
[TonoxurenbHoE U TOOOYHOE
(oTpuaTenbHOE)
BO3/JICHCTBUU aHTUOMOTHUKOB
Ha OpPTaHM3M B XOJI€ JICUCHUs
KUBOTHBIX; LIETIH U 33]Ia4H
BETEpUHAPHUH.
BHOTEXHOIOTHS KOPMOBBIX
MperapaToB.

OCHOBHBIE METO/TbI
cenekuuu. [ uOpuanzanus.
®opmbl 0oT60pa. OCHOBHBIE
HaIpaBJICHUS CEJEKIINH:
YIIy4IIEHHE YPOKAHHOCTH,

KUBYT PSIJIOM C
YeJI0BEKOM UM
0JIOMAIIIHUBAIOTCS?
Mo’kHO 11 cUUTATh
TapakaHa
0JIOMAITHEHHBIM
JKUBOTHBIM? ».
[IpakTuueckas pabora
«Metonuka
KIIOHUPOBAHUS
(MonenupoBaHue Ha
oymare). [Ipaktuueckas
pabota «CocTaBieHue
paroHa mUTaHus
KUBOTHOTO, pacyeT
pacxoioB Ha
COJIEpIKaHUEY.
HccnenoBarenbckas
paborta «OrneHka
KauecTBa MOJIOYHOM
TIPOTYKITHF.

[IpakTuueckas pabora
«BpIpaiuBaem ropox.
Kak nposectu
CKpEeIlMBaHUE Y
ropoxay.




YCTOMYUBOCTH K
OMOTHUYECKUM U
adnoTHYecKuM (aKkTopam.
OCHOBHBIE OJIX0/1bI
CEJIEKIIMH U OMOTEXHOJIOTHH
KYJbTYPHBIX PAaCTCHHH,
IMuOpuan3anms, OTIaICHHAS
rudpun3aIms,
HCKYCCTBEHHBIN 0TOOp,
reTepo3uc, Tpanchopmanus,
MyTareHe3, FTeHeTHUECKOe
penakTupoBanue). Vctopus
cenekuuu B Poccun u mupe,
HCTOPHS PA3BUTHUS
BAKHEUIIINX COPTOB
KYyJbTYpHBIX pacTeHui. Kak
YeJIOBEK MOXKET

MOAU(DUIMPOBATH PACTEHUS?

I'ennas naxenepus
pacrenuii: Yro takoe
TEeHETUYECKasl NHKEHEPUs
pacteHuil. TpaHCreHHbIE
pactenusi. Metosl
nosydenusi. ObpazoBaHue
ONyXOJIEH Y paCTEHUM.
ArpobakTepuanbHast
tpanchopmanms: Ti-
masmubl. 'easr T-/THK.

MonexyapHO- FT€HEeTUYECKUE
MEXaHU3MBbI TPaHC(HOPMAIIHH.

[IpakTnueckas padbora
«["eHOMHBIE HOKHUIIBI
(MonmenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarensckas
paborta «BbIpamuBanue
pacTeHuii B mpoOupKe»
(MOXxHO
BOCII0JIb30BaThCs
pe3yabTaTaMu
IPEIBbIIYIINX
9KCHEPUMEHTOB 10
COCTaBJICHUIO
MTUTATEIbHBIX
pacTBOpOB JUIs
pacTeHuit).




I'enernueckoe
pelakTUpOBaHUE.
CoBpeMeHHBIE MTOIXO0IbI 1
JOCTIKEHUS] TEHETUYECKOTO
pelaKTUPOBAHUSI PACTCHHIA.
Ecth 11 xu3Hb B mpodupke?
BroTexHONMOTHS KyTbTYypHBIX

pacTeHui.

Hroro 20

HasBanue monyuis

OBIHIEE KOJIMYECTBO YACOB

I1O ITPOI'PAMME 34







9 KVIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u KosaunuecTBo OcHOBHBIE BHbI (undposbie)
OcHOBHOE co/lep:KaHue
n/n TeM IPOrpaMmbl 4acoB AeSITeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
**Moaynb «MomnekysipHble OCHOBBI (PU3HOIOTHH U (hapMaKoIOTUM» **
Pa3nen 1. HazBanue
Bsenenue. buorennnie
UccnenoBatenbckas
3JIEMEHTBI: OPTaHOT€HbI:
paborta
O, C, N, H. AxtuBHBIE
«KonnuecTtBeHHas

11

Tema 1. duznonoruueckas
XUMUASA

(hOpMEBI KUCITOPOIa, UX
MOJTy4YeHueE,
HEWUTpaIU3aLus.
MaxkposieMeHTHI:
MIPOLICHT COJIEpKAHUS B
OpraHu3Me, BHIMOIHIEMAast
(byHKLHMSA, coAep KaHuE B
) MPOJIYKTAaX MUTaHMSL.
Ca2+ - ces3pIBatONINE
OenkH, JeNOHUPOBAHNE
KaJIbIIHSI, PETYIISIUS
YPOBHS KaJIbIIHs B
OpraHu3Me: TOPMOHBI
nouyek. Mg — ctpoenue
XJiopoduiia, ero
aKTHUBAaIH COJIHEUYHOU
SHEPIrHUEH.
MUKpO3JIEMEHTHI: B

OLICHKA COZEpHKaHU
MHUKPO3JIEMEHTOB UJIN
BUTaMUHOB B ITHILEBBIX
IPOAYKTaX.
[IpakTnueckoe 3anarue
«KauecTBeHHBIE
peakuuu Ha
OpraHMYecKue
MOJIEKYJIBD».
[IpakTrueckoe 3aHsTHE
«JeHaTyparus 0eIKoB»
[IpakTnueckoe 3anarue
«M3yuenue
AKTUBHOCTH aMUJIa3bI».
[IpakTnueckoe 3anarue
«/Inamus (kierouka
Tpayoe)».




KaKHUX MOJIEKYJax
cozepxarcs,
BBITIOJTHSAEMAsT (DYHKITHS,
coJiepKaHue B IIPOIYKTax
nutanus. [locmencTBus
nepea03uPOBKU
MHUKpOd3JieMeHTaMU. Fe —
yCBanWBaEeMbI€ THIIbI
COCJIMHEHMH XKeJe3a.
I'emonporeunnsl,
TreMOIIMaHUH, ITATOXPOMBI.
Cu — ycBoeHue u
TpaHCIOPT Meau. benku,
coJiepXKaIine Meb.
ITaTonoruueckue
CUHJIpOMBI MeHKe n
Bunncona, cBI3aHHBIC C
MeTaboJIM3MOM MEJIH.
ToKkCUYHBIEC JTIEMEHTHI
[lepunoanueckoii cuctemsl
JUIsl opranu3ma. Brniusnue
HEJIOCTaTKa MaKpo 1
MHKPOIJIEMEHTOB Ha
YKUBBIE OPTaHU3MBI.
XKupsl. 3aboneBaHus
YyeJoBeKa, CBSI3aHHBIC C
HapyLUICHUSIMH KHPOBOTO
oOmeHa. [IUCIUNMIEMUN.
VYraesoasl. 3a0oneBaHus
YyeJoBeKa, CBSI3aHHbBIC C




HapyLICHUSIMU
yIJIEBOJIHOTO OOMEHa.
CaxapHublii 1uader.
benku. Ctpoenue.
3a0osieBaHus YEIOBEKA,
CBSI3aHHBIE C
HapyIEHUSIMHA OEITKOBOTO
obmena. OyHKIIH
6enxoB. @epMEHTHI.
MexaHu3Mm eCTBHUS.
Knaccel (hepmeHTaTUBHBIX
peakuii. KohepmMeHTHI.
Buramunsl
KUPOPACTBOPHUMBIE,
BOJIOPACTBOPUMEIE.
[IpeBpamienne BUTaMUHOB
B aKTHUBHbIE (POPMBI
KO(hepMEHTOB.
ABHUTaMHUHO3BI.
OCHOBHBIE TUIIBI
MeTabOIMYeCKUX
peaKuuid.
buosnepretnueckue
rporeccsl. [ mmkonus.
Huxn Kpebcea. Lennb
MepeHoca 3JIeKTPOHOB.
OKuCIeHHEe JKUPHBIX
kucnot. Karabonusm
AMUHOKHCIIOT.
I'moxoneorenes. Cunres




yIIIEBOJIOB, OCIIKOB,
KHUPOB.
Mertabonutuyeckue
3a00JIeBaHUs.
[IpakTuueckoe 3aHsaTue:
«pelICHHE 33/1a4 Ha
JHEPreTHICCKUIA 0OMEH»
Knerka. Ilonsitue
MeMOpanbl. YHKIUU
MemOpaH. Buapt
TpPaHCIIOPTa B KIIETKY.
MemMOpaHHBIC
opraHoufipl. 3a0onaeBaHus
CBSI3aHHBIE C HAPYIICHHEM
paboThl MEMOpPaHHBIX
opraHe, 60Je3HI
HakorieHus. Tl
KOHTaKTOB MEXTy
KJIETKaMU. 3HaYeHHE
MEKKIIETOYHON
KOMMYHHKAITUH JIJIS
3JI0pOBbsI OpraHU3Ma.
Snpo. YpoBHM yImakOBKH
XpOMaTHHA.
XpOMOCOMHBIE
TEPPUTOPHH.
HememOpanHsbie
OpTaHOUJIBI.

1.2

Tema 2. MonexkymnsipHas
Oounosorust

OCHOBHBIC BEXU Pa3BUTHUS
MOJICKYJISIPHON OMOJIOTHH.

[IpakTrueckas pabota
«Breigenenue JIHK u3




HyknenHnoBbie KUCIOTBHL.
OcCHOBHBIE IPUHLUIIBI
cTpoeHus. MarpuuHbie
CUHTE3BL. Permkanys —
OCHOBA KJIETOYHOIO
nenenus. I IpuHune
perukanuy. Myranuu.
UYTO BBI3BIBAECT U3MEHEHHUS
B crpoenuu JTHK.
[IpuHnuIE penapanuy.
Tpanckpunmsi.
I'enernueckuii kox.
Tpancusauus.
Opranu3zanus reioma
BHUPYCOB
[IpoTuBOBHpYCHBIE
CpencTBa, MEXaHU3MBbI UX
neiicreusi. Opranusanus
reHoMa OakTepHii
AnTHOAKTEpUaNbHbIE
npenapatsl. Opranuzanus
r€HOMa DYKApUOT
I'enomuoOe
penaKTUpOBaHUE.

OaHnaHay.
[IpakTuueckas pabora
«Mogenps JIHK-
OpUTaMU».
[IpakTuueckas pabora
«Onpenenenue
KayecTBa MpenapaToB
JHK ¢ nomonisro
CHEKTPOHOTOMETPHI
(npu HaNUUUU
o0opynoBaHus).
[IpakTuueckas pabora
«PemnukatuBHas
MaruHa (urpa-
JEMOHCTPALIHS ).
[IpakTnueckas pabora
«I1P (Mmonmenb

aMIUTH QUK Ha
Oymare)y.
[IpakTuueckas pabora
«Cwuita mpoMoTOpay.
[IpakTuueckas pabora
«Pemrenue 3agad Ha
TEHETUYECKUU KOI.
[IpakTnueckas pabora
«DoauHr 0EIKOBY.
Hccnenosarensckas
paborta
«PacnpocTpanenue
AHTUOMOTHUKOPE3UCTCHT




1.3

Tewma 3. ®apmakosorus

[TonsiTe o NekapcTBax.
[IpuHnune! noxxona K
MTOMCKY HOBBIX
JIEKapCTBEHHBIX CPEJICTB.
CKpUHHHT U €r0 METO/IBI.
ITytu BBenenus JIC.
dapMakOKMHETHKA
JIEKapCTBEHHBIX BEIIECTB.
BcackiBanue (abcopOumst)
nexapcTB. OCHOBHbIE
MeXaHU3MBbI BCACHIBAHMS.
Tpancnopt
JIEKapCTBEHHBIX BEILECTB.
I'ensr u Genku epBoit
¢azel
O6uoTpaHcopmarum.
ITytu BeIBEACHUS
JIEKapCTB U3 OpraHu3Ma.
DKCKpenus u
yIUMUHAINUA. I eHpl 1
Oenku BTOpoi (hassl

HBIX OaKTepuii».
[IpakTrueckas pabora
«Pabora B
COBPEMEHHBIX
FeHeTUYECKHNX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananusa
MOCJIEIOBAaTCILHOCTEH
TCHOBY.

HccaemoBaTenbckas
paborta
«DKCnepUMeHTa 10
OTIPEJICIICHUIO
TOKCHYHOCTH BEIIECTB
Ha apTEeMUIUSIX.
[IpakTuueckas pabora
«Kapra sxcnipeccun
10 aMHHOBBIX U
CEPOTOHMHOBBIX
pElEenTOpPOB B MO3TE
MEIIIEH.
Uccnenosarennckas
paborta
«IloBeneHueCKHE
TECTHI Ha phIOKaX
Danio rario. Cserio-
TEMHas KaMmepay.
Hccnenosarennckas
paborta
«IToBenenueckue




onoTrpanchopmarum.
dapMakoAMHAMHUKA.
['maBHOE 1 MOOGOUYHOE,
pPe30pOTHUBHOE ¥ MECTHOE,
psAMoe, HENpsIMOE U
pedekTopHOE neiCTBHE.
Bunnl B3aumoaencTBus
nexapcTB. CHHEPrU3M U
AQHTaroHU3M IpPHU
COBMECTHOM JICCTBUH
JICKaPCTBEHHBIX BEIIECTB,
UX PA3HOBUHOCTH
TpancmemMOpaHHBIT
CUTHAJIMHT. THIIBI
KJIETOYHBIX PEIETITOPOB.
MeMOpaHHBIE: HOHHBIE
KaHaJIbl, KATAINTHYCCKHE
u conpspkeHHble ¢ G-
Ocnkamu;
BHYTPHUKJIETOYHBIE!
[IUTOIIa3MAaTUYECKUE U
sinepHble. MexXaHU3Mbl
JIUTaHA-PElEeTITOPHOTO
B3aMMO/ICHCTBUS.
CeneKTHBHOCTh
(M30MpaTeNHHOCTD )
JIENCTBUS, CBA3b
«XMMHYECKas CTPYKTYpa
— (papmaxooruueckas
AKTUBHOCTH BEIIECTBY

TECTBI Ha pPhIOKaxX
Danio rario. OTkpsiToe
0JIe.
HccnenoBatenbckas
pabora
«IIoBenenueckue
TECThI Ha pbIOKax
Danio rario. Craitnoe
IIOBEICHUE.
[IpakTuueckas pabora
«BnusHue agpeHanuHa
Ha ceplieuHbIe
COKpaIlleHUs
(mporpammHoOe
obecrieueHue).
[IpakTnueckas pabora
«I'mcronornyeckne
npenaparsl UMMYHHOR
CUCTEMBI».
IIpakTryeckas pabora
«['ucronornueckue
Ipernaparsl HEPBHOM
CUCTEMBI».




PapMaKoIOrH4ecKon
MOJYJISILIUH
CUHAIITUYECKOU
XOJIMHEPTUYECKOU
nepeaayu.
MonexynspHbIi
MEXaHU3M JIEUCTBUA U
(hapMaKoIOTHYECKUE
cBorictBa M-
XOJIMHOOJIOKATOPOB,
raHrIn00JI0KaTOPOB U
Kypapernoi00HbIX
CPEACTB.
dapMakoI0ruuecKast
perynsiuusi akTUBHOCTU
aJIpeHePTrUYEeCKOro
CUHarca.
AJIpEHOMUMETHKH,
a/IpeHO0JIOKATOPHI,
CUMIIATOJIUTHKHU.
MonexynspHas
bapmakosorus
aHTHAJJIEPrUYEeCKUX
cpeacTB. ['ucraMruHoOBEIE
PeLenTOopbI: TUIIBL,
MOJIEKYJIsIpHas
OpraHu3anus.
CrabunuzaTopbl MeMOpaH
TYYHBIX KIJIETOK:
MOJIEKYJISIPHBIN MEXaHU3M




IENCTBHUA, 0OCOOEHHOCTH
KJIMHUYECKOTO
MIPUMEHEHHUS], TOUKU
MPUIIOKEHUS IEUCTBUS
MHTHUOUTOPOB JIUIHTHBIX
MeInaTopoB. MexaHusm
JEUCTBUS U IPUMEHEHHE
[IpenapaTos,
CTUMYJIUPYIOITUX
MIPOLIECChl UMMYHMTETA.
®apmakosoruyeckas
XapaKTEepPUCTHKA
WHTEPIEHKUHOB:
MOJIy4YEHUE, MEXaHU3M
JIEUCTBUSA, IPUMEHEHHUE.
OcHoBbl TaTO(GU3NOTIOTUN
ocTpo(ha30BOro OTBETA,
Meaualus BOCHAJICHHUS.
MonexkynspHbIi
MEXaHU3M
MPOTUBOBOCHAIIUTENIHOTO
JNENUCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTHBOBOCTIAJIUTEILHBIX
cpencts. [Tonstue o
HapKO3€ 1 HAPKO3HBIX
npenaparax. Kinerounsiit
U HEPBHBIN HapKO3.
dapMakooruyeckas




XapaKTEePUCTHKA
OTJI€JIbHBIX TPYIIII
HapKO3HBIX CPENICTB.
[TocnenoBarenbHOCTH
JNIEUCTBUS HA
LIEHTPAIbHYIO CUCTEMY.
DOU3N0I0rnIeCKUM COH;
(a3l cHa. Buisr
HapyuieHui cHa [Tonsarue
0 MEIMKaMEHTO3HOM CHE
Y CHOTBOPHBIX
npenaparax
(TMITHOTHKAX).
MonekynsapHbIe aCEKThI
Horuuenuuu. OnuaTHeIe
pelenTopsl, UX TUIIHIL.
DOHKe(haTuHbI U
SHAOPPUHBI -
SHJIOT€HHBIE JIMTaH/]IbI
ONMHUAaTHBIX PELIENTOPOB.
AHTUIICUXOTHYECKOE
JefcTBUE, BIUSIHUE HA
byHKIIHIO
JKCTpAIUPaMUTHON
CUCTEMBI,
SMOITMOHANIBHYIO cepy,
PBOTHBII LIEHTD,
apTepuaIbHOE JaBJICHUE,
LIEHTP TEPMOPETYIISIUU.
MonexkyisapHbie




MEXaHH3MBEI JICHCTBHUS
HEWUPOJICTITUKOB, BIHSHUE
Ha 10()aMUHOBBIC,
CEPOTOHUHOBEIE, aJIPEHO-
M THCTAMHHOBBIE
peLenTopsbl, UX ACHUCTBHE
Ha KJIETOYHBIE MEMOpaHBI,
Ha JICTIOHUPOBAHUE
TKAHEBBIX MOHOAMMHOB.
IloTennnan-3aBUCUMBIC
HaTPUEBbIC KaHAJIbI KaK
MHIIIEHH JEHCTBUS
MECTHBIX aHECTETHKOB.
Crioco6b1 MHTMOMPOBAHUS
MMOTEHIIHAI- 3aBUCUMBIX
HATPHUEBBIX KaHAJIOB
MECTHBIMU aHECTETHKAMU.

Hroro 17

**Moaynb «MoJeKyIsIpHbIE OCHOBBI CEJIEKIIHI» **

Pa3znen 1. HazBanue
OcHoBHble Bexu pa3Butusi = [lpakTtuueckas paborta
MonekyisipHoi omonornn.  «Beimenenune JJHK u3
HyxiienHOBBIE KUCIIOTBI. OaHaHay.

11 Tema 1. MonexynspHast 5 OCHOBHBIE IPUHLUIIBI [IpakTryeckas pabora

' Ouosorus cTpoeHus. MaTpuyHsle «Mopens JIHK-

cuHTe3bl. Permkanys — OpUTaMM».

OCHOBA KJIETOYHOT'O
nenenus. [TpuHune

[IpakTrueckas pabota
«Omnpenenenue




perukanuy. Myranuu.
UYTO BBI3BIBAET U3MEHEHUS
B ctpoennu JIHK.
[IpuHuuMnel penapanuu.
Tpanckpunuus.
I'enernueckuii koz.
Opranuzanus renoma
BHPYCOB
[IpoTuBOBUpYCHBIE
CpelncTBa, MEXaHU3MBbI UX
nerctBus. Opranusanus
reHoma OakTepuid
AHTHOaKTEpUATbHBIC
npenaparsl. Opranuszanus
reHoMa dYKapuoT
I'enomuoOe
penaKTUpOBaHUE.

KaydecTBa MpernapaToB
JHK ¢ momo1ipio
CHEKTPOHOTOMETPHI
(mpu HaTMYUHU
00opyIoBaHUsA).
[IpakTuueckas padbora
«PerunkaTtuBHas
ManiiHa (urpa-
JIEMOHCTPALIHS ).
[IpakTuueckas pabora
«I1I11P (Mmonmenb
amMIuQuKanus Ha
Oymare)».
[IpakTuueckas pabora
«Cwua mpoMoTopay.
[IpakTnueckas pabora
«Pemnrenue 3agad Ha
TEHETHUYECKUM KOJI.
Tpanciauus».
[IpakTuueckas pabora
«DonauHT OENKOBY.
Hccnenosarensckas
paborta
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabora
«PaboTa B OBpeMEHHBIX
TeHeTUYECKUX 0azax
naHHbIX. [IpoBenenue




In silico amanusa
MOCJIEAOBATENBLHOCTEN
TE€HOBY.

1.2

Tema 2. MonekynsipHblE OCHOBBI
TCHETUKH

[Ipenmer reHeTuku.
Kparkas ucropus
Pa3BUTHS IPEICTABICHUS
0 HacjieACTBeHHOCTH. OT
reHa K MPU3HAKY: KaK
packpacuth koTa. Uto
takoe npusHak? [1yts ot
reHa JIo IpU3HaKa.
Myranuu. Amnenu.
I'eTepo3urorsl u
TOMO3UTOTHI.
JIoMUHaHTHBIE U
peLecCUBHbBIE aJIENN.
['eHbl cTPOST OpraHu3M.
Bxuitouenue u
BBIKJTIOYEHHE OOJBIIIOTO
Habopa reHoB. Kak
KJICTKH IIOHAUMAIOT, KaKue
TeHBI IOJDKHBI paboTaTh.
JluckperHoe
HaclieJIoBaHuE
MPU3HAKOB. 3aKOHbI
MeHensi: OIMH TeH -
oJMH npu3Hak. Cxema
CKpEIMBaHUS. 3aKOH
eaMHOO00pa3us THOPHUIOB
MEepPBOro MOKOJIEHHUS.

PosneBas urpa
«Annenn.
HccnenoBaTenbckuit
poekT MyTtareHHbie
(dakTopsl. PoneBas
urpa «Cyap0a KIeTKI».
['enbI- nepekovaTenu.
[IpakTrueckoe 3ananue
«ANTOPUTMBI AJI51
KJICTOK.
[IpakTrueckoe 3amanne
«Enunoobpasue
MIEPBOTO MTOKOJIEHUS».
[IpakTrueckoe 3aganue
«Pacmiennenue Bo
BTOPOM MOKOJIEHUU.
WccnenoBaTenbcKmit
MPOEKT «3aKoHbI [
Mennens B
IKCTICPUMEHTE.
[IpakTrueckoe 3aganue
«Pemerka Ilenneray.
[IpakTrueckoe 3aganue
«Hacnegosanue,
CHCIUICHHOE C ITOJIOM.
[IpakTrueckoe 3aHsTHE
«B3anMoericTBusa




3aKOH pacilerIeHUs
MpU3HaKa BO BTOPOM
MTOKOJICHUU. 3aKOHBI
Mennensa: HECKOJIBKO
T€HOB - HECKOJIbKO
npu3HakoB. Jurudpugnoe
CKpEILMBaHUE.
Hesasucumoe
pacxok/1eHue XpOMOCOM.
CuenneHHoe
HacJIeJOBaHHeE.
BsaumopeiicTBue reHos.
AnnenbHOE U
HeaJuIeNIbHOE.
Onpenenenue nona.
[TonoBbIE XpPOMOCOMBI.
CamIibl ¥ caMKH.
Bnusinue gpakropon
OKpYKarolleu Cpebl.
XpOMOCOMHOE
OIIpeZieNICHUE TOoJa.
[TonoBbie XpPOMOCOMBI.
[IpoGnema
JIOTTOJTHUTEIBHON X-
XPOMOCOMBI Y JKCHIIIHH.
TpexuBeTHbIE KOLIKH.

TFE€HOB (MOJICTMPOBAHHE
CUHTE3a U TPaHCIOpTa
MUTMEHTA B KIIETKY)».

1.3

Tema 3. MonekymsipHble OCHOBBI
CeJIEKIINH

I'ensl B monynsuusx:
BEJIMKOE PAaBHOBECHE.
[Momynsiuus. YactoTel
BCTPEYAEMOCTH MpPHU3HAKA

[IpakTudeckoe 3agaHue
«YacToThI amenei,
TEHOTHUIIOB B
(heHOTHUTIOBY.




U ajuiens. Y paBHEHUE
Xapau- BaitnOepra.
[Tomynsuy MEHSIOTCS:
YHUCIIEHHOCTb, MUTPAIUs U
BBIOOp Cympyra.
@DakTopsl, KOTOPHIE
BBIBOJIAT MOMYJISILIUIO U3
paBHOBecHs Xapau-
Baiin6epra. UnciaeHHOCTh
nonyissuuu. Ponesas urpa
«OddeKT ocHOBATES.
Hpetid renos. Myraruu.
Hecnyuaiinoe
ckpemuBanue. M3omsaums.
[TonynAuuu MeHs0TCS:
€CTECTBEHHBIN 0TOOD.
MexaHU3M JeiCTBUSI
€CTECTBEHHOI'0 0TOOpa.
JBKy1mii oToop.
MoudukanroHHas
U3MEHUYUBOCTb.
Cratuctuueckue
0COOEHHOCTH
MOAU(PHUKAITTOHHOM
W3MEHYUBOCTH.
Hacnenosanme
KOJIMYECTBEHHBIX
IIPU3HAKOB.
KonuuecTBeHnnbie
npusHaku. CpenoBas

HccnenoBarenbckui
MPOEKT «AHAIN3
TE€HETUYECKOMN
CTPYKTYPBI IOIYJISLIUI
(Ha ocHOBe 3aKOHA
Xapnu-Baiinbepra)».
Ponesas urpa «2¢ddexr
OYTBUIOUHOTO
ropJibiikay. Ponesas
nurpa «EcTecTBeHHbIN
oTOOpY.
UccnenoBarenbckue
paboThl
«MoaudukamoHHas
W3MEHUYUBOCTb
pacTeHui B Ipeenax
BallIETO MecTa
AKUTEIbCTBAY.
[IpakTnueckoe 3aganue
«ATPOHOMBD».
[IpakTnueckoe 3aganue
«I"omonornueckue
PpAIBI HACIEICTBEHHOM
W3MEHYUBOCTHY.




M3MEHYHMBOCTb MTPHU3HAKA.
Koadpdurment
HaCJIeTyeMOCTH
npu3Haka. OTBeT Ha
ot6op. [Touck renos
KOJIMYECTBEHHBIX
MIPHU3HAKOB.
OIHOHYKIICOTUIHBIC
BapuaHThl reHoB. JIHK-
yurl. [TomHOreHOMHBII
aHaJIU3 acCOIMAIIHA.
«OMBI» HaJ] TEHOMOM.
[Toctrenomuas spa.
OOpaTHas reHeTukKa.
«OMUKCHBIE)
nccnenosanus. Ilporeom,
MeTaboI0M.
JlomecTHKanus U LEHTPBI
TE€HETUYECKOTO
pasznooOpazus. [loucku
PACTEeHHIA C «XOPOIIUMU)
MpU3HAKAMU 151
yesoBeka. LleHTpsl
TeHETUYECKOTO
pazHooOpa3us. Hukomnait
HBanoBuu BaBuiios.
Cenexuusi.
KomOunanmonHnast u
rHOpUIHAS CENEKIIUS.
I'ereposuc. CoxpaHuts u




W3YYHUTH T€HBI, 9TOOBI
MeHATh Oymymiee. Kak
MPaBUJIBHO XPAHUTH
reusl. Komiexkmuu
TEHETUYECKUX PECYPCOB
pacrenuii. I[Ipaktukym
H/UIn
HCCIIEA0BATEIIbCKUM
poeKT: MeTozsl
KyJbTHBHUPOBaHUs IN Vitro
JUISL COXpaHEHUS
TEHETUYECKUX PECYPCOB
pacTeHui u s
YCKOPEHHOM CEJNIEKLINU
I'eneTndeckue HEHTPHI B
Haieu crpase. e
3aHUMAaIOTCS T'CHETHKON U
TEHOMUKOM TSl HYXK/T
CEIIbCKOI'0 XO035MCTBA.

Hroro 17
HasBanue monyis
OBIIEE KOJIMYECTBO YACOB I10 34
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