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COJEP)KAHUE

[HosicHuTeIbHASA 3aIIUCKA

AKTyaJIbHOCTb U Ha3HAUEHHE ITPOrPaMMBbl

BapuanTsl peanuzanuu nporpaMmsl 1 (YOpMbI IPOBENECHUS 3aHATUN
B3aumocBs13b ¢ mporpaMmoi BOCIUTAHUS

OcobenHocTr pabOTHI IEAArora 1o nporpamme

Conep:kaHue Kypca BHEYPOUHOMH 1esITeTbHOCTH

Moy «Kak )KUBOTHBIC M paCTEHUS PUCTIOCA0TMBAIOTCS (IBOJIOIMOHHAS DKOJIOTHS )
5-6 kmaccer (34 yJaca)

Moyis «OCHOBBI pacTeHHEBOACTBaY /-8 kiacchl (68 yacoB)

Monyns «buorexnonorum» 7-8 kiaccol (68 yacoB)

Monyibs «MonekynspHbie OCHOBBI (hu3ronoruu u hapmakosaorum» 9 kinacc (68 yacos)
Monyns «MosexkysipHble OCHOBBI CeIeKIMn» 9 kitacce (68 yacoB)

IInanupyembie pe3yJibTaThl 0CBOCHHS KyPCa BHEYPOYHOM AesITEILHOCTH
JIMYHOCTHBIE PE3yJIbTaThI

MeTtanpenMeTHbIE PE3yIbTaThl

[IpenmeTHBIE PE3YIILTATHI

TemaTnyeckoe MNJIAHUPOBAHME

Monyne «Kak )KUBOTHBIE U pacTEHUS MPUCTIOCAOIUBAIOTCS (IBOTIOIIMOHHAS YKOJIOTHS)
5-6 kiaccel (34 yaca)

Moaynb «OCHOBBI paCTEeHHEBOICTBAY /-8 Kiacchl (68 yacos)

Mopyne «bruorexnonorumn» 7-8 kiaccel (68 yacoB)

Monynb «MosekyispHble OCHOBHI (hrzuosioruu u apmakonorum» 9 kinacc (68 yacos)
Monynb «MonekyJspHbIE OCHOBBI cesieKuu» 9 kiacc (68 yacos)



HOACHUTEJBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3Ha4vYeHHe mporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO o0OmIero oOpa3oBaHUs, OPUEHTUPOBaAHA Ha OOECIEUCHUE
WHIUBUYTBHBIX TOTPEOHOCTEH OOydYalomuxcss ¥ HampaBieHAa Ha JOCTIKEHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BbIOOpa y4YaCTHUKaMH OOpa30BaTEIbHBIX OTHOIICHUNW KYpCOB BHEYPOUYHOM
nesitenbHOCcTU. Paboyas mporpamma Kypca BHEYpOUYHOU jaestenbHocTH «buonorus 5-9
kiacc. IIpoeKTHO-HCCIIenOBaTENbCKAST ACITENBHOCTE»  SIBIISIETCS. YacCThKO OCHOBHOM
o0pa3zoBaTeIbHON MpOrpaMMbl OCHOBHOrO obmiero oopazosanus (OOII OO0) MKOY
rumHazusa r.Bsrckue [lonsiuel KupoBckoit obnactu, pa3paboTaHa B COOTBETCTBUM C
[IpumepHOIl TporpaMMbl Kypca BHEYpouHOU pAestenbHocTH «buomorus 5-9 xiacc.
[IpoekTHO-HCCIIeq0BaTENbCKAS NEATEIbHOCTDY, PEKOMEH0BaHHOMN
(https://edsoo.ru/rabochie-programmy/) deaepanbHbIM FOCYIAPCTBEHHBIM OFOIKETHBIM
Hay4HbIM yupexaeHueM "WHCTUTYT cTparerum pasButus oOpazoBanusa"  Pabouas
nporpamMma paspaboTaHa ¢ UcHoib3oBaHueM «KOHCTpyKTopa pabouux MpOrpaMm»
caiita «EnuHoe conepkanue 00111ero oopa3oBaHus»

DTO MO3BOISET 00ECeUnTh €AMHCTBO 00s13aTeNbHBIX TpeOoBanuit ®I'OC Bo BceM
MIPOCTPAHCTBE LIKOJIBHOTO 00pa30BaHUs: HE TOJIBKO HAa YPOKE, HO U 3a €ro MnpeaeiaMu.

AKTyaJIbHOCTh ~ peaJiM3allii  JTaHHOM  MporpaMmbl  OOYyCJIOBJIEHA  camoit
0COOEHHOCTHIO MPOEKTHO-UCCIICIOBATEIBCKOM ACITEIIBHOCTU. JTa IEATEIbHOCTD JICKUT
B OCHOBE TIO3HABATEILHOTO WHTEpEca peOeHKa, SBISICTCS 3aJI0TOM YMEHUS TIJIaHUPOBAThH
T00bIe IEUCTBUS U BAXKHBIM YCJIIOBUEM YCIICIIIHON peain3anuu uaei. JIroobie naMeHeHus
COBPEMEHHOTO0 OOIIECTBA CBSI3aHbI C NPOCKTAMU W HUCCIEJOBAHUSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [109TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydarouierocsi spisieTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
UCCIIEA0BATEIBCKOM IESITENbHOCTH.

[Iporpammoii npeaycMoTpeHo (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHSI 3HAaHMHA, a TaKXKE U TMPAKTUYECKOTO OMbITa pPabOThl € JIabOPaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE NPHUEMaMH MCCIIEOBATEIbCKON N1eATeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTeNIbHOW W  HAyYHO-UCCIEIOBATEIbCKOW  ACSTENbHOCTU
npeaycMaTpuBalOT (GOpPMHUPOBAHUE y OOYYAIONIUMXCS HECTAHJIAPTHOIO TBOPYECKOTO
MBIIICHUS, CBOOO/IbI CAMOBBIPAYKCHUSI M UHIUBUIYATbHOCTU CYXKICHUH.

Jlnst monmHOTO yd4eTa MOTPEOHOCTEH ydaluxcsi B MPOTPAMME HCIOIb3YeTCs
muddepeHIPOBAaHHBIM  TOAXO0/A, YTO CTUMYJIUPYET YyYallerocs K YBEIUUYEHUIO
MOTPEOHOCTH B MHANBUYAJTbHON, MHTEJUIEKTYaTbHOW ¥ MIO3HABATEIHHOM JIEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-HCCIIEIOBATEIHCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B IEPBYID Ouepelp MIKOJIbHUKAMHU, KOTOpPbIE HMEIOT CTOMKHA HWHTEpEC W
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUEHUIO MPEIMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJOTHSIM.



B moapocTkoBOM BO3pacTe ydamuecs MposIBISIIOT CBOK 3aNHTEPECOBAHHOCTD B TOU
WIM HMHOW O0OJacTH 3HAaHWM, HAYYHOM HAmpaBlICHUM WIK MNpoQecCHOHANTbHON
AesTeNbHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHHME IMO3HABATEIHHOW U
npo¢ecCUOHATLHONW COCTABIISAIOUIEH JIMYHOCTH, IOMOTaeT y4alleMycsl B OINpeelIeHUN
OyAyIIero U3HEHHOTO MYTH U B MPO(PECCHOHATBHOM BBIOOPE MOCIIE OKOHYAHUS IIKOJIBI.
[Tono6HOrO poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MTOCTOSHHOE JKEJIaHUE IIKOJIbHUKA
K INO3HAaHWIO HOBOT'O, PACIIMPEHUI0 M YIIyOJEHHIO COOTBETCTBYIOUIMX 3HAHUN, U



MOJIyYEHUIO HOBBIX B TOM YMCIIE NPAKTUYECKUX HABBIKOB, a TAaKX€ MOTHBHUPYET
ydaierocsi Ha mpohOpUECHTAIIHIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, a TAKXKE B
NpuOOpEeTEeHUH HEOOXOAMMOTO OmbITa Juigs  paboThl HaA  WHAWUBUAYAIbHBIM
HCCIIETIOBAaHUEM HJIM MpOoeKToM. [Iporpamma moMokeT HIKOJBHUKY B Ooiiee TiyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAIbHBIX HABBIKOB, HEOOXOIMMBIX NJISi MPOAYKTUBHOM COLMATU3ALUU U
(opMUpPOBaHUSA IPaXKTAHCKON TTO3UIIUU:

— HaBbIKA CAMOCTOATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WM
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO0 B ce0s1 yMEHHE BHJIETh U AHAIM3UPOBATH
npoOJeMBbl, HYKJAIOIIKUECs B PEIICHUH, YyMEHWE JIeTajdbHO IpopadaThiBaTh U
pean30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IUIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJBHIKEHUE K JKETAEMOMY PE3YNIbTATy;

— HaBblKa T€HEPUPOBAHHUS U O(QOPMIIEHHUS COOCTBEHHBIX HJACH, 00JIeUEeHUs UX B
yA0OHYIO0 Ui pacnpocTpaHenus popmy;

— - HaBbIKa YBAKUTEIBHOIO OTHOLLEHUS K Uy KMM B3IJIs,1aM U UJ1eIM, 0()OPMIIEHHBIM
B paboTax Jpyrux JIOJed, APYruxX aBTOPOB — BIAJACNIBLEB HWHTEILIEKTYalIbHOU
COOCTBEHHOCTH;

— HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHHMS — mepel  OONpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEH TOYKH 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHUS APYTrUX B CBOEH MPaBOTE, MPOIABUKEHHSI CBOUX
ujaeu;

— HaBblKa padOThl CO CHEUHUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOrpaMMaMy,
7a00paTOpHBIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPbIMHM MOXET ObITh CBSI3aHA MPOEKTHO-
UCCJIEI0BATEIBCKAS IEATEIIBHOCTD IIKOJIBHUKA.

Kpome Ttoro, paGoTa MIKOJIbHMKA HaJ MPOEKTOM WM HUCCIEJOBaHUEM Oyner
CHOoCcOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHHUS 3aHATHIA.

JlanHas mporpamMma paccuuTaHa Ha pabOTy CO IIKOJBbHHKaMU 5-9 KIaccos.
Ilenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJIBKO HA KAaUECTBE PE3yJIbTAaTa
MPOEKTa UM UCCIIEOBAHMS, CKOJIBKO HA TOM, YTOOBI YHaIIUICS MOJTydal 3HaHUS B TOM
YHCJIE U YEPE3 BBIITOJIHEHHUE MPAKTUYECKOr0 3aJaHus, Al BBIBOABI U YMO3aKIIFOUECHHSI
HA OCHOBAaHHMM CBOEr0 HCCJIEAOBAHMS, YYHICS CpPaBHUBAThb €ro pe3yjbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMU IPYTUX IIKOJbHUKOB. Takum 00pa3om,
IIKOJIBHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEA0BATENBCKON IESITEIbHOCTU U MPUOOpETeT
HABbIK KPUTUYECKOTO OTHOILIEHHUS K MaTepuany.



[IporpamMma pa3buta Ha MOAYJIH, KOTOpble MOTYT OBITh HCIIOJIB30BAaHBI JIMOO
YacTU4HO, JiMO0 monHocThto. Tak wmonynp «Kak JKMBOTHBIE W PACTEHHS
PUCTIOCA0INBAIOTCS (IBOJIOLMOHHASA AKOJIOTHUS) MPEANoiaracTcsl Al U3y4eHHUsS B 5
i 6 kiacce B TeueHue ojHoro rojga (34 waca B rox). Moayau «OCHOBBI
pacTeHueBoACTBa» M «buorexHonorus» paccuuTanbl Ha 68 4YacoB W MOTYT OBITH
peanu3oBaHbl B TeUeHUU 2-xX JeT (1o 34 yaca B roj) uiau B TeueHuu | roga (68 yacos B
ronx). Bo BTopoMm ciyyae BO3MOXHO MpOXoxkJeHHe o0oux wmoayneil («OCHOBBI
pacTeHueBoACTBa» B 7 miu 8 kiacce, «buorexnonorum» B 7 uinu 8 kiacce). AHaIOTUYHO
Moayu «MoOJeKyIsIpHBIC OCHOBBI (PM3HOIOTHU U (hapMakoJorum» U «MOJNEKyIIpHbIC
OCHOBBI CEJIEKIIMI» PACCUUTaHbl HA 68 YaCOB U MOTYT OBITh pEaIM30BaHbl B TEUCHUH 2-
x JietT (no 34 yaca B roa) win B TedyeHuu | roxa (68 gacoB B roxa). Bo Bropom ciydae
BO3MOXHO TPOXOXKJIeHUE 000ux Momayneu («MoyeKyJIspHble OCHOBBI CEJIEKIUU» B &
Kiacce, « MoJekyJsspHble OCHOBBI (PM3HOJIOTHH U (hapMaKoJIOTun» B 9 Kiacce).

MoOXHO pPEKOMEHJIOBATh HCIOJIL30BaTh MOIYIH «Kak >XWBOTHBIE M PaCTEHUS
npucnocadauBaroTcsa», «OCHOBBI PacTEHUEBOJACTBA», «MOJEKYJIIpHbIE OCHOBBI
CEJICKIIMMU» B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOTO IKKIa (5-9 kinace no 1 yacy B
HEJENI0) JJIS KJIAcCOB arpoOMOTEXHOJIOTMYEecKor HampaBieHHocTu. Moaynu «Kaxk
KUBOTHBIC M pACTEHUs MpucrocabiuBaroTcs», «buorexnonorun» u «MoeKyasipHbIC
OCHOBBI (pU3HOJIOTHHU U (HapMaKOJIOTHU» B KaU€CTBE HEMPEPHIBHOTO 00Pa30BATEIHLHOIO
nukna (5-9 knmacc mo 1 vacy B Heaento) Jyisl KJIAaCcCOB OMOTEXHOJIOTHYECKOTO WU
MEIUIIMHCKOTO HAIPaBICHUM.

B3aumocBsa3b ¢ mporpammor BocnutaHus. IIporpamMma Kypca BHEypOUHOU
JeSTEIPHOCTH pa3paboTaHa C y4eTOM PEKOMEHIAIUi porpaMMbl BOCHUTAHUS,
YUUTBHIBAET TICUXOJIOTO-TIEIarOTUYECKUEe OCOOCHHOCTH JIaHHBIX BO3PACTHBIX KaTETOPHIA.
OT0 MO3BOJISIET HA MPAKTUKE COSTMHUTH O0YUAIOIIYIO U BOCIIUTATEIBHYIO JACSITEIBHOCTD
relarora, OpUEHTUPOBAThH €€ HE TOJIbKO Ha MHTEJUIEKTyaJbHOE, HO U Ha HPAaBCTBEHHOE,
COLIMAJIBHOE pa3BUTHE PEOEHKA. DTO MPOSBIIAETCA:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB peav3alliy MPOrpPaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOM Mporpamme
BOCITUTAHUS,

— B BO3MOXXHOCTM KOMIUICKTOBAHMS Pa3HOBO3PACTHBIX TPYII JJIsi OpraHu3aIuu
npo(OpPUEHTAITMOHHON  AEATEILHOCTH IIKOJbHUKOB, BOCIUTATEIBHOE 3HAUCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MpOrpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (OpMax B3aHITHH JUIsI IIKOJIHHUKOB, OOECIEYMBAIOIINX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JarOTOM M JPYTUMH JETbMHU
JEeSTEIbHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE JETCKO-B3POCIbIX OOIIHOCTEH,
KJIIOYEBOE 3HAYCHHE KOTOPBIX [IJI1 BOCIHUTAHUS TOAYEPKUBACTCS MNPUMEPHOU
MpOrpaMMON BOCITUTAHUSA.



Oco0enHocTH padoTHI yYUTeIsl IO MPOorpaMme. 3a/1a4a YYUTEIsI COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpolLEcC NPOo(EeCcCHOHANBPHOM OpPHEHTALWK IIKOJIbHUKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pasBUTHE ydamlerocs. JIMYHOCTHBIX pe3yJIbTaToOB
YUHUTEIb MOXET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 000MM
NEeATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(eEpy, HACHIIIAS 3aHITHUS LIGHHOCTHBIM COZEP>KaHUEM.

[IpuMepHast cxema NpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogrotoBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXKICHHE OOBEKTOB MJis
IPAKTUYECKOTO 3AHITHS.

3. IlpoBeaeHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4a OCBOEHUE METOJI0JIOTUHI
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM NPEMJIOXKHUTh MAETSIM, KOTOPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
0oOCyIuTh OOBEKTHI, KOTOpblE Yy4YE€HUK OyAeT HCCleqoBaTh, COCTaBUTh ILJIaH
DKCIIEPUMEHTA.

5. IloMoub yuyeHUKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl NPOEKTHO-UCCIEN0BATENbCKON AEATENbHOCTH IKOJIBHUKOB
MOXHO B TMpOILECCe 3aIIUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOH Hay4HO-
MPaKTUYECKON KOH(EPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU

Moayab «Kak )KUBOTHBIE€ M PACTEHHSI MPUCTIOCAOIMBAKOTCS» (IBOJIOLMOHHAS
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

1. Mot uccnedyem sucusvte oo6vexkmet (6 uacos)

CBoliCTBa M CTPOCHHME >XUBBIX OpPraHM3MOB (CTpoeHHEe KJIeTKH). Bua, ocodr —
OpraHu3M Kak efuHas cuctema. Apantanuu (npucnocodsenus). [lonstue romeocrasza
®KUBOTO opranu3zma. CriocoObl €ro nojaepKaHusl.

[lonsitue BapuatuBHOoCcTH Tpu3Haka. lccnemoBarensckue paboTel «Bce nu
(cunubl, 6enKu, 6epe3sl U T.1.) oauHaKoBbie? DOTOKBECTY.

Orpanudenuss Mopdonoruueckux u (Qusnonornueckux agantanuid. Iloyemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIbIIMMHU, MAaJICHbKUMH, BCESIHBIM.
[Ipaktruueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHM M KUBOTHBIX HAILIETO
Kpasp».

2. Bausanue oxpyscaroweii cpeowt na scuevie opzanuzmout (12 uacos)

daxTophl OKpyKaroleh cpenpl (abmoTuyeckue, OMOTUYECKHE, AHTPOIIOTCHHBIE).
[Ipumepst  aOuoTudeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BJIHMSHUE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temio» (KyOHWKH JbJa B3BECUTh, MOJOXKUTh B YALIKH
Ilerpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ausiTue «YTo pacTBopsieTcs B Boje» (dKCIepUMEHT « Kuakuii
nom»). [Ipaktraeckoe 3anstue «/luddysus BemecTB B Boje (pacTBOpHI)», «/IBukeHune
pacTBOpoB T0 I1BeTKY». [Ipaktnueckoe 3anstue «Jlem miaBaer B Boxe (aiicOeprw,
3aMep3aHue BojoeMoB)». [IpakTuueckoe 3ansaTue «Jleq npu 3aMep3aHuu paciupsieTcsd
(pazpyiienue kamHs (TOYBOOOpa3OBaHuE), 3aMep3aHUE KIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTM  NIPHUCIOCOOJICHUS  KUBBIX  OPraHU3MOB K
abuotnueckuMm (akrtopam. [IpucnocoOneHusi K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMmreparypa, BIaxXHOCTb W cBeT. [Ipaktuueckoe 3ansatue «lllyba» (kyOuku mbpaa
3aBEpHYTh B pa3HbIN MaTepual, B3BecuTh). [Ipaktuueckoe 3anstue «I IMrMeHTHD (MOKHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». IIpaktuyeckoe 3ansatue «Kak
KUBOTHBIE [JIABAIOT B BOJI€» (DKCIIEPUMEHT C MUMIETKOM).

UccnenoBarenbckue padoThl «BiusgHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUs B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJOBHUSX» (HA JIOCTYITHOM
maTepuare).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (bakTophl. 3aKOHOMEpPHOCTH pa3BUTHS MEKBHUOBBIX
B3auMoOOTHOIIeHUH. Ko3Bomtouust (XUIIHUK-KEPTBA; Mapa3uT-XO035UH) OBOJIOLUS
ctpareruii noObiBanus numy. ConnanbHOCTh. Buasi-Bcenenmpl. [lepedens pacteHmii-
Bpenuteneir. MccrnenoBatenbckas pabota «HaOmiomeHuss 3a B3aWMOOTHONICHUSMU



YKUBOTHBIX MTPU AOOBIBAHUY MWLM (KOPMYIUKH IS IITULL, ISl TOPOJICKUX MIIM CEITBCKHUX
KUBOTHBIX). BeO-xkamepwr». HccnemoBarenbckas paborta «PacmpocTpaneHue BUIOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 ycusnu pacmenuii u y3cusomuvix? (6 uacos)

AnTponorenHsie (akropsl. [IpaBaa 1u, 4TO NEPBOOBITHBIE JIFOIN KUK B TADMOHUU
¢ npuponoi. OoMalIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHUU. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO JAeyaTb. KylbTypHBIE pacTeHUs U UX JUKHE IPEIKU.
[ToueMy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KyJabTYpHBIX PACTEHUM U UX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kaura Baueid Teppuropun. Oco00 oXpaHseMble TEPPUTOPHH,
3anoBegHUKH Poccum u mupa. Ilpaktuyeckas pabora «PasHooOpasue KyJabTYpHBIX
PACTEHMI B BallIEM PETUOHEY.

HccnenoBarenbckas padota «BiusHHEe aHTPONOreHHBIX (PAKTOPOB HAa PA3BUTHE
pacTeHUil B rOpPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamem peruoHe — yHHUKaJIbHBIE
OOBEKTHI TPUPOIBI».

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa U3 BaxkHeHmux o6onodek 3eminu. UTo Takoe «3KOIOrHYECKHe
HUIIW» U Kak OHM (opmupyroTcs? dopMupoBaHHE 3HAHUN MO OHOpPa3HOOOpa3MUIO
KU3HEHHBIX  (QOpM,  MOBEJEHUYECKHX  IPHUCHOCOOJICHHH,  MOAM(PUKALHOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutenbsHbie coobiiecTBa v ux Tumbl. Pazputue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «IDKOJIOTMYECKUE HUIIM BOKPYr TeOs — OINMCaHUE
(pakTopoB oOKpyxatouieit cpensl». HccienoBarensckue padboThl «DeHOJOTHYECKHE
HaOJIOACHUS.

Monyab «OCHOBBI pacTeHHeBOACTBay» /-8 Kiaaccehl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHHUEBOJACTBO: OCHOBHBIEC (DaKTOPHI BBIPAIMBAHUS PACTECHUHU.
Ucropust pa3BuTus arpoxuMudeckux 3Hanui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktuaeckas pabora «bouka JInbuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna TOCTAaHOBKM arpo3KCHEpPUMEHTOB. IlocTaHOBKa SKCIEPUMEHTOB C
pacTeHUsMHA. BBIOOp TEMBI, COCTaBICHUE THUITOTE3BI, ICIM W 3aJ1a4d IKCIEPUMEHTA TI0
BBIPAIIMBAHUIO PACTCHHH B KOHTPOJIMpyeMoil cperne. KoHTpoiw, IMMOBTOPHOCTH,
npoBefieHHe OJKcrepuMeHnTa. [lmanupoBanme oskcmepuMeHnTa. OIeHKa pe3yinbTaToB
skcriepuMenTa. MccnenoBarensckas pabora «DaxTopbl, BIMSIONIME HA MPOpPACTAHUE
ceMsiH (POCT IPOPOCTKOB)».

OcBoeHne TEXHOJIOTHH KPYTJIOTOJAYHOTO BRIPAIIIMBAHUS CATATOB M MUKPO3EIICHU



B KOHTPOJUPYEMBIX HMCKYCCTBEHHBIX yclnoBHUsX. COOp yCTaHOBKH MJis BBIpAIlMBAHUS
PaCTEHHI B KOHTPOJIIMPYEMBIX YCIIOBHSIX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, SJIEKTPONPOBOAHOCTL M pPH
pactBopa. Pojib XUMUYECKUX JIEMEHTOB B MUTaHUU pacTeHUM. [loyueHne nuTaTeabHbIX
BeniecTB pacteHusIMH. [IpakTudeckas pabora «CxeMbl TUTaTEIBHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUH U1l MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKue. THuIbl
NUTaHusl pacTeHuil. Bo3aymHoe W MHUHEpalbHOE (KOPHEBOE) NUTAaHUE pPACTEHUM.
TpaHCIIOPT NUTATENBHBIX BEMIECTB PACTCHUMN: BOCXOIAIIMA M HUCXOISAIIUN TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cinoxHbie ynoOpenusi. [lpaktuueckas padota «llpaBuiia cMemvMBaHus yIOOpEHUI»
[Ipaktrueckas padota «lluTaHue pacTeHU: TEXHOIOTUS IPUTOTOBIEHUS MUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBET, TyCTOTa NOCaJ0K, nuTaHue, cyocrpar. IIpakrtuueckas pabora
«MOHUTOPUHT MUHEPATIBLHOIO MTUTAHUS PACTEHUI».

OcoOEHHOCTH NHTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pactennii. DOpMBbI a30Ta U UX IPEBPAIIECHUE B IIOYBE.

Hctounuku docdopa nns pacrenus. 3HaueHue pochopcoaepkaiux coeTUHEHNN
B KieTKe. Ponb Makposprudeckux coequuennit gochopa B SHEPreTHIECKOM OOMEHE.

Brnugaue kanus Ha (QuU3MYECKME CBOWCTBA MPOTOIIa3Mbl, Ha (DEPMEHTHI
yTIE€BOAOPOJAHOIO0 OOMEHa, CUHTE3 OeNKOB U Jp. Poib Kanus B MoAAep)KaHUU MOHHOTO
OaslaHca B TKaHSX, B MPOIIECCAX CAMOPETYIISIUY.

Perynaropnas u crpykTypooOpa3zoBarenbHas poOJib Kalblidd. YdYacTHe B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryssius ux
IIPOHULIAEMOCTH.

3HaueHue MarHusi B MeTabojm3Me pacTeHuil. Maruuii B cocraBe XxJjiopoduuia,
CXOJCTBO XJIOpO(UIUIa U TeMOTJIOOMHA KaK CBUAETENIBCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHHS], X POJIb B CTPYKTYPHOM OpraHU3alUU KIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

Muxkpoanementsl. [IpeacraBieHuss 0 pojd MHUKPOIJIEMEHTOB B MeETabOIM3Me
pacteHuil. OCOOCHHOCTH TOCTYIUJICHUS] MUKpPORJIEMEHTOB B pacTeHus. CHHEprusM u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTEHUI.

PacturenbHas OuarHocTMKa W METOAbl UACHTHU(UKALMK HEIOCTaTKa/M30bITKa
anemeHTOB nutanus. [IpakTuueckas padota «PacTurensHas qTuarHoCTUKay.

UccnenoBarenbckas padora «O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUHN, paCTEHUH
Ha LIKOJBHOW TEPPUTOPUM, YCTAaHOBKA NPHUYMH MATOJOTMYECKUX COCTOSHHUU (IIpH



HAJTUYHHN ).
UccnenoBatensckass pabota «OIleHKa BIMSHUA PA3IMYHBIX JJIEMEHTOB Ha
COCTOSTHHE PaCTCHHI (COCTaBICHUE PA3ITMYHBIX MOJIKOPMOK ).

4. Pezynamoput pocma pacmenuii. 3awuma pacmenui (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOEPEIIMHBI, IUTOKUHUHBI). UTHTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcum3oBasi KUCIOTa U HEKOTOpble (hEHOJbHBIE BEIlEeCTBA (MKyMapoBasi, KOpHYHas,
CAIMIIMIIOBAsE K-Thl), 2. CUHTeTHYecKuEe (MOpGAKTHHBI, pETapAaHThl, Ie(OTUAHTHI,
JCCUKAHTBI, repOunuabl). @OHUTOMOHMTOPUHI U OLIEHKAa COCTOSIHHSI PacTeHHUH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHTa. [IpakTnueckas pabora «OUTOMOHUTOPUHI WU
OLICHKA COCTOsIHUA pacTeHui. CoBpeMEHHBIE CIOCOOBI MOHUTOPUHT .

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha npopacTaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSX) Pa3IMUHBIX PACTEHUI.

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCEeKTapuu: MPaBUJIA U YCIIOBHSI PA3BEACHMUS ITOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennasn Kyaomypol, ux npuMeHeHue 6 eblpauiuéanuu
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

BojaHnasi, mecuaHas M NMOYBEHHAsl KYJIbTYpbl, UX NPUMEHEHHE B BBIPAIMBAHUU
pactenuii. IlpoBenenue Bonbl B KOpHE M cTeOie pacteHuil. IIpakTtuyeckas padora
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (aKTOPhI, BIUSIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYCHHE MEXAaHU3Ma PETYJISILNN UCTIAPEHUS BIaru paCTCHUEM.
[IpakTnueckas pabora «IIpurotosnenue npenapara yCTbUIl METOJOM CJIETIKA.

UccnenoBarenbckue padoThl: «BiusHuEe yClOBUM COAEp)KaHHMS PACTEHHM Ha
KOJIMYECTBO YCTBUI.

@OoTOCHMHTE3 — YHUKaJbHBIIM mpouecc pacteHuil. TemHoBas u cBeroBas (a3bl
¢dorocunTeza. 3HaueHne (HPOTOCHHTE3a IS KUBBIX Oopranu3moB. lIpakTuueckas padora
«DyHKIMOHANbHAsA  JMArHOCTMKAa PpPAaCTeHWd 1O aKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatensckast pabora «Omnpenenenune xiopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTU PACTEHUHN U (PaKTOPOB, BIUAIOIIMX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEeHUM:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH Tipu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[Ipaktrueckas pabota «JlpIxaHue pacTeHUI: OlleHKa MHTEHCUBHOCTH JIbIXaHUS PACTCHHIMA
U TUIOJIOBY.

HccnenoBatenbckue paboTel: «BnusHue cnocoba BbIpammBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbI BHECEHUS) HA POCT U PA3BUTHS PA3NIMUHBIX PACTEHUN.



6. Kynsmypusie pacmenusn. Cospemennvie acnexkmut cenexkyuu (20 uacos)

Kak denoBek cran ucnons3oBaTh pacTteHusi? CBs3b pa3BUTHUS LHUBUIM3ALUU
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM pPACTEHUS M IKUBOTHBIE, KOTOpBIE JKUBYT pSAIOM C YEJIOBEKOM UM
0JIOMalTHUBAOTCS? MOYKHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM?»

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menunBocTh. Bunbl usmenunBocth. [Ipaktuyeckas pabota «MomudukanuoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxiiennoBeie kuciaoTsl. JIokanu3anuss T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kiertok. Permmukanus [JHK. OcHoBHas normMa MosiexkyisipHoi ononoruu. TpaHCcKpUmius.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakThueckass pabora «Mytarus Ha OytepOpoje
(Jr000¥ O0BEKT W3 MpeAblaylield padoThl, I/I€ M3MEHEHUE WHCTPYKLHMH MPUBEIAET K
M3MEHEHUIO BHEUIHETO BH1a O0BEKTA)».

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reHOaHk? 3aueM COXpaHATh I€HETHUYECKHe pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUs TECHETUYECKUX PECYpCOB pacTeHu! (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH  TOMOJIOTMYECKUX psiioB. LIeHTpsI
POUCXOXKIIEHUS KylbTypHbIX pactrennii H.M. BasunoBa u ILM. JXKykosckoro.
[Ipaktrueckas pabota no rpynmnam «OTKy/1a Ha HalMX CTOJIaX (GPYKThI/OBOITH/3IAKI.

OcHoBHBIE MeTOAbl cenekiuu. ['nbpuamzanus. Popmbel oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJIEKIINK: YJIYYIICHHE YPOKAWHOCTHU, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckum (axropam. [Ipaktudeckas padora «BeipamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte nu xu3Hp B 1ipoOupke? BHOTEXHOJOTHS KYJIbTYpPHBIX paCTCHUI.
UccnenoBarenbckass pabota «BplpammBanue pacTeHuil B npoOupke» (MOKHO
BOCIIOJIB30BATbCS PE3yJIbTaTaMH IPEABIAYIIUX HKCIEPUMEHTOB II0 COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHUI ).

Kak  genmoBek  moxer  momudumumpoBarh  pactenus? — ['eHermyeckoe
penaktupoBanue. CoBpeMEHHbIE  NOAXOAbBl W JOCTHKEHHS  T€HETHYECKOIrO
penaktupoBaHus  pacteHmil.  [IpakTtmueckas  pabora  «I'@HOMHBIC  HOYXHHIIBI
(MonenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnasn npooykuyus. (8 uacos)
Hanzemnbie n noazemMHubie opranbl pactenuid. [lober u Bugpon3MeHeHHbli moder
pactenuii. CriocoObl pa3MHOKEHHS PACTEHUH.
[lonatne o KadecTBe TPOAYKTOB nuTaHusA. [IpoGneMbl KOHKYpEeHLIUH
OTEYECTBEHHBIX ITPOAYKTOB IMUTAHUA C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKM U CPEACTBA



COXpaHeHusi mponykToB mnuTanus. [lpaktuueckas paborta «IIpemenbHo AOMycTUMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IUTAHUS.

Mukpo3seneHb: oJIe3HOCTh U TexHoJorus. MccienoBarenbckas padbora «OleHka
KauecTBa BbIPAIICHHOW MUKPO3eJIeHn» (JTM00 CBOs, TMO0 U3 Mara3uHa).

XUMUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(OTOMETPHUHU.
[Totenmmmometpus. Xpomartorpadus. [Ipakrruueckas pabora « MeTOIbI OIICHKH KadecTBa
PACTUTENBHOW MPOIYKIMU: XPAHEHHE U COXPAHHOCTh MUTATEIbHBIX BEHIECTBY» (110
JOCTYITHOMY 00OpPYJIOBaHHUIO).

UccnenoBarenbckas padora «Omnpenenenue ButamuHa C MeTOJ0M OOpaTHOIO
TUTPOBAHMS B IUIOJAX HA PA3HOM CPOKE (CIoco0€) XpaHEHUSD.

Monyan «buorexHosorus» 7-8 kiaaccel (68 yacon)
1. Buomexnonozusn (4 uaca)

[lonsiTue OWUOTEXHOJOTMU. 3a4eM 4YEJIOBEKY OHOTEXHOJOIMH, B YEM HX
MPEUMYILECTBO NEPE]l XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokaranuzatopsl. IlpakTuueckass padora «I[lpumepbl mpruMeHeHUs OMOIOTMUYECKHUX
OOBEKTOB B TBOEH KU3HIY.

Chlpbe Ui OMOCHMHTE3a M OLIEHKAa €ro OHOJOrmueckoi HeHHOCTH. OCHOBHBIE
MCTOYHMKHM yriiepoja, a3ota, (ochopa, MukposnemeHtoB. lccnenoBaHue HOBBIX
HMCTOYHUKOB CHIPhS (BKJIIOYAsi BOMPOCKI €ro MpeaBapuTebHOl 00paboTKu), pazpaboTka
HOBBIX MUTATENBHBIX CpPEel, B TOM 4YHCIIEC BKIIOYAIOIMIHUX OHOCTUMYISATOPHI U JIPYyTrHe
AJIEMEHTHI YIIPABJICHHUS U ONITUMU3ALIMU [IPOLIECCOB OMOCUHTE3a. MeToAbl ONTUMHU3ALNN
NUTATEJBHBIX CPEN.

2. Mukpoouonozus (12 uacos)

[lonoxeHnue MNPOKAPUOTOB B CUCTEME opraHudyeckoro wmmupa. CrpoeHue
OakTepuanbHOi kineTku. Knaccudukanus O0akrepuit. Mopdomnorus 6axrepuii. [Ipoctbie
U CIOXHBIE METOAbl OKpaluBaHus OakTepuil. duznonorus OakTepuil: NUTaHUE,
JbIXaHUe, POCT U pa3MHOKEHUE. 3HAKOMCTBO C JOMEHOM Apxeu (3KCTpeMOpUIBLHOCTD,
0COOEHHOCTH CcTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpENapaThl
Oaktepuil. Ormpenenenue (OpMbI MPEATIOKEHHBIX KYJIbTYp MHKPOOPTaHH3MOB,
UCIIONIb3YSl MPOCTOM MeToa okpacku» JlaGopatopHas pabora «OmnpeneneHue Tuma
KJIETOYHOW CTEHKH METOJOM OKpaluuBaHus 1o I'pamy» (Ipy HATMYUU PEAKTUBOB).

MosiouHokHuCIOE W cnupToBoe OpokeHue. DoTtoTpodHble M XeMOTpO(HBIE
Oaktepun. KuHeTmueckoe  omucaHue — mpolecca  pocta  MUKPOOPraHU3MOB.
OKCNOHEHIMaNbHAsl ~ MoJedb  pocta. KuHetmka rubenm  MUKpPOOPraHU3MOB.
JIaboparopHas pabota «IIpurotoBienue NpuKU3HEHHBIX MMPENAPATOB MOJIOYHOKHUCIIBIX
OakTepuin».



[Tatorennspie OakTepuu. UymHas majodka v yepHasi CMEpTh, OOTYJIN3M, CTOIOHSIK,
TyOepkynes. Mctopust 60psObI ¢ 6akTepransHbiMu HHpekusMu. JlabopaTtopHas padoTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwinenenue 4ucToit
KyJIbTyphl Oaktepuil. MeTon pa3BeaeHuid. MeToj  HMCTOMIAIONIETO  IITPUXay.
JlaboparopHass pabora «Mopdosoruueckass XapakTepUCTUKA BBIJICICHHON YHUCTOMN
KYJbTYPBI: XapaKTepUCTHUKA KOJIOHUH, popMa OaKTEpUil, THIT KIIETOYHOU CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
aHTUOMOTHUKOB. MEXKIeTOUHas KOMMyHHKanusi Oaktepmii. YyBCTBO KBOpyMa.
JlabopatopHasi pabora «CpaBHEHHE POCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY lccnenoBarenbckas pabora «llomck MUKpoOOpraHU3MOB
00JagaroNMX aHTarOHUCTUYECKOW aKTUBHOCTBIO.

[Ipumenenue OaxTepuii uenoBekoM. KuneTmdeckoe omucaHue OHOCHHTE3a
MPOJYKTOB MHUKpPOOpraHu3Mamu. bakrtepuu, KOTOpble MOIYT paszjararb IUIACTHUK.
Uccnenorarenbckas pabota «BeiaeneHne MOJIOYHOKUCIIBIX OaKTepUid, UCCIIEIOBAHUE UX
AKTUBHOCTH.

MukpoopraHu3Mbl B arpoOHOTEXHOJIOTUH. FICKyCCTBEHHBIE acCOIUAIIMU PACTEHUIN
¢ MuKpoopranuzmamu. MccnenoBatenbckas padoTta «Beigenenue 6akTepuil mose3HbIX
IUUT paCTCHUI.

3. dykapuomuueckue opeanuzmvl 6 OuoOmexnoaocuu (niecHesvie 2puodbl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbie rprObI MPOAYIIEHTHI OMOJIOTMUYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapomuileToB. McTtopusi HMCIOIb30BaHUS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxxenus. Jlaboparopuas pabora «Ilogcuer kieTok Apoxxkeid B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CriUpTa M yriaekucioro rasza». l[lojlydeHue BTOPUUYHBIX META0OJIUTOB B JPOXKIKAX.
JIposxoKu Kak MpoaylieHThl OMoTorIuB. [lomyueHue 1eneBbix 0eIKOB B APOKIKAX.

OcoOEHHOCTH BEr€TaTMBHOTO W TOJOBOTO Pa3MHOXKEHUS Y JIPOXIKEH, 3HAUCHHE
M3YyYEHHS] MHUTO3a W LMUTOKMHE3a [JI ONTHMH3AlMK IPOILIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH TTATOTEHHOCTH JPOXKEH U TpubOB, MOMCKa
MullieHeH (QYHTUIUAOB ©  pa3paOOTKM HOBBIX JIGKQPCTBEHHBIX IpENapaToB.
JlaGopatopnass pabota «HaOmromeHue  pasMHOXKEHUS  JIPOXOKEBBIX  KJIETOK».
[IpakTuyeckas padorta «IlomydyeHue TBopora W kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaktepuit». IIpakTuueckas pabora «OCHOBHBIC BHJBI KBaca M HMX XapaKTEPUCTHUKA
«/Ipo’X>KM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEeMbIE Il MPOU3BOACTBA KBACa.
[Ipaktuueckas pabora «CpaBHUTEIBHBIA aHAIM3 PA3BUTHUS NPOXOKEH B a’pOOHBIX U
aHA’POOHBIX  ycioBuUsAX». llpakTudeckass pabora «MeToasl OIEHKH CBOWCTB



xJiIeOoTneKapHbIX Japoxoked. OCcOOEHHOCTH MPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxoken». MccnemoBarensckas pabota «BausHue QU3HMKO-XUMUYECKHX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAyKiuu (KBac, kedup, chip, xji1ed u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHonornyeckue METO/bl OYUCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
OTXO0JI0B Mpou3BoACTB. CTouHbie BOABI. CXEMBI OYHCTKH. BHOQUIBTPHI, a’3pOTCHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA WJ WM BXOIANIME B HETO MHUKPOOPTAHU3MBI.
Hcnonp30BaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«Bnusaue pusnko-xuMudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauyus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menuuBocTth. Buasl usmenunBocTh. llpakTnueckas pabora «MonudukanroHHas
U3MEHYUBOCTb (JINCThS, UTOJIKH C OJIHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCHUTENb HACJIEACTBEHHOCTH M  HW3MEHUYMBOCTH.
HyxnennoBble KUCIOTHL. JIOKamu3amus reHeTUYECKOro MaTtepuasna B KieTke. JleneHue
kierok. Permmukanus JTHK. OcHoBHast torma MonekysipHOi Oroaoruu. TpaHCKpUILUS.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe unu KoHCTpyktope)». Ilpakthueckas pabora «Mytamus Ha OytepOpoje
(;1r000i1 00BEKT U3 Mpenblayliel paboThl, Te U3MEHEHHE WHCTPYKLUU MHPUBEIET K
M3MEHEHHIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconozusa. (6 uacos)

[Tosnoxkenue BUPYCOB B CUCTEME OpraHu4eckoro Mupa. CTpyKkTypa 1 XUMUYECKUI
coctaB BupycoB. Kiaccudukanus supycoB. Penponykmusi Bupycos. I[Ipocmortp
JOKYMEHTAJIBHOTO (PUiIbMa O BUpycCaXx.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3neil. OukoBupychl. bakrepuodaru:
CTpO€HHue, CBOMCTBa, npumMmeHeHue. llpaktuyeckas pabota. «Merton pa3BeIeHUN»
[IpakTudeckas padota. « TutpoBanue 6akrepuodarony.

buonornyeckue Mmeroasl 60pLOBI C BUPyCaMHU.

6. I'ennasn unsicenepus u 6uomexuonozuu. (8 uacos)

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnemnuduueckue GpepMeHTh OaKTepUid.
[IpakTtuueckass pabora «ODHIOHYKIEa3bl pecTpUKUUU (paboTa € HYKICOTHIHBIMU
MOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buorexHomornu nmpoayknuu O6€IKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTimkeHus
T€HHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHBHOIO HMMYHHTETa OakTEepHii M apxei.



[TpakTrdaeckas padora «I'ennbie HOxHUIIEI - CRISPR/Cas (MmoxenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenus [ MO. Urpa-auckyccus «Beirpaii rpaHT Ha CO3/1aHHE
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JlomecTuKanys OCHOBHBIE JOMAITHUE KUBOTHBIC, COBPEMEHHBIE YKCIIEPUMEHTAX
0 TOMECTUKAIINH KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOMN IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce M PACTEHUS WU >KUBOTHBIC,
KOTOpBIC JKUBYT PSAIOM C YEIOBEKOM MM OJOMAIIHMBAIOTCSI? MOXXKHO T CUYUTATh
TapakaHa 0JIOMAITHCHHBIM KHBOTHBIM 7).

CoBpeMEHHBIE METOABl B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIlUSA 3MOPHOHOB,
XUMEPHBIC  KUBOTHBIC, KJIOHHWpoBaHWe. IIpaktuyeckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICIUPOBAaHKE HA Oymare).

OcHOBHBIC OOJIE3HW >XUBOTHBIX M POJb IMaTOTCHHBIX MHKPOOPTAHU3MOB U
napa3uToB B PA3BUTUH 3a00JICBAaHUHN JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOHOHTOB B OpTaHU3Me >KMBOTHBIX. [lonoxuTtenpHOe
U M000YHOE (OTPUIIATENFHOE) BO3ICUCTBIUN aHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEM W 3aJaddl BETCPUHAPUU. BHOTEXHOIOTHS KOPMOBBIX IPENapaToB.
[Tpaktrueckas pabora «CocraBieHrne paryioHa MATAHUS KUBOTHOTO, pacyeT PacxoJI0B
Ha coaepxkanue». MccnemoBaTtenbckass pabota «OlleHKa KayecTBa MOJIOYHOM

MIPOLYKLIH.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. ['mbpuamsanus. Popmbel oTOopa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckum (paktopam. Ilpaktudeckas padorta «BripammBaem ropox. Kak nposectu
CKPEILLUBAHUE Y TOPOXA).

OCHOBHBIE MOJXOJbl CEJIEKIUU W OHOTEXHOJOTMH KYJbTYPHBIX pPACTCHHH,
'uOpuauzanuus, otnajgeHHass TrUOpUAM3aLMsA, MCKYCCTBEHHBI OTOOp, TeTepo3Huc,
TpaHchopMalMsi, MyTareHe3, TeHeTHueckoe peAaktupoBaHue). Mcropus cenekuuu B
Poccun n mupe, ucropust pa3BuTHs BaXXHEUIIUX COPTOB KYJIbTYPHBIX PACTECHUN.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYecKas WHXKEHEpHsS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyX0Jiel y pacTeHuil. Arpo0akTepuaibHas TpaHncpopMaIus:
Ti-ruiasMu s I'enbl T-JTHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHetnueckoe penakTupoBanue. COBpEeMEHHbIE MOAXOJbl U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHuil. Ilpaktuyeckas pabora
«["eHOMHBIE HOKHUIIBI (MOIepOBaHue padoThl cucteMbl CRISP-Cas).

Ectb mmu xu3Hp B mpoOupke? buoTexHonorus KyJabTYpHBIX pacTEHHIL.



UccnenoBatenbckast pabora «BelpammBanue pacTeHHid B NpoOUpPKE  (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIIYIINX HKCIEPUMEHTOB IO COCTABJIEHUIO
OUTATEJIbHBIX PACTBOPOB AJIs1 PACTEHUMN )».

Moayab «MoJieKkyasipHble 0CHOBBI (pu3nosioruu u ¢papmMakoJorum» 9 kiace
(68 gacos)

1. @uzuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble (pOpMBI
KHCJIOPOJIA, UX IMOJYyYEHHE, HEUTpaIn3alusl.

MakpoasieMeHThI: TPOLEHT COJIEp)KaHUsl B OpTaHU3ME, BBIMOJIHsEMas (QyHKIIMS,
colepxkaHue B mpojaykrax nutaHus. Ca2+ - cBsi3pIBawoIIMe O€NKU, JEMOHUPOBAHUE
KaJIbLUsL, PETYJISINUs YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI IIo4YeK. Mg — cTpoeHue
xJopo¢uiLIa, €ro aKTUBALIMS COJTHEUHOU SHEPTUECH.

MUKpPO3JIEMEHTBI: B KakKMX MOJEKYJIaX COJEpKaTCs, BBIMIOJHSAEMAast (PYHKIIHMS,
COZIEpKaHUE B MpOoAyKTax nuTtanus. [locmencTBus nepeno3npoBKU MUKPOIJIEMEHTAMM.
Fe — ycBauBaemble THUIIBI COEIMHEHHMM >Kkene3a. [‘eMompoTewHbl, T'eMOIMaHUH,
muToxpoMmsl. Cu — yCBOEHME W TpaHCHIOPT MenW. benku, coxepxamye Menb.
[TaTtonorunueckue cuaApoMbl MeHnke u BunbcoHa, CBsi3aHHBIE C META0OTU3MOM METH.

TokcuuHble 3neMeHThl llepuoanueckor cUCTEMBbl Ul OpraHu3Ma. BiusHue
HEJIOCTaTKa MAaKpO ¥ MUKPODJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoinMyecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPO3JIEMEHTOB WJIA BUTAMUHOB B TTUILEBBIX NPOITYKTAX

Kupsl. 3a001eBaHus YEIOBEKA, CBA3AHHBIE C HAPYLICHUSIMU KUPOBOIO OOMEHA.
Jucnmununemun.

VYrneBonpl. 3a0osieBaHMs 4YEJIOBEKA, CBA3aHHBIE C HAPYIIEHUSMH YTJIEBOJHOTO
obmena. CaxapHslii 1uader.

benku. Ctpoenue. 3a00eBaHus Y€I0BEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
oOmena. @ynkiuu 0enkoB. epmenTsl. Mexanusm aeiictBus. Kinaccol (hepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuueckoe 3ansatue «KauecTBeHHBIE peakiuu Ha
opraHudeckue MoJiekyabe». IlpakTtuueckoe 3anarue «JleHarypaiusi  O€IKOB»
[Ipaktnueckoe 3anstue «M3ydeHrne akTMUBHOCTH aMHJIA3bD».

ButaMuHbl xKUpopacTBOpUMBIE, BoJopacTBOopuMblie. [IpeBpallieHre BUTAMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'mukonus. Huxn Kpebca. [enb nmepeHoca 3aeKTpoHOB. OKHCIEHUE >KUPHBIX KUCIIOT.
Karabanu3m amuHokucnor. I'mokoneoreHe3. CUHTE3 yIieBOAOB, OEIKOB, MHUPOB.
Mertabonutuueckue 3a0osneBanus. I[Ipaktuueckoe 3anstue «PeleHune 3amad  Ha
SHEPIreTUICCKUN OOMEH).

Krnerka. [Tonsatue memOpanbl. @yHKIIMKM MeMOpaH. Bunbl TpaHcrnopTa B KJIETKY.



MemOpannbsle opraHouasl. 3a0oyieBaHHsA CBS3aHHBIE C HapylieHHEeM pPaOOThI
MEMOpaHHBIX OpraHesul, OOJIE3HW HAKOIUICHUS. THIBI KOHTAaKTOB MEXAY KIIETKaMHU.
3HaueHUE MEXKIJIETOYHOW KOMMYHHUKAIIMU JJIs 30pOBbsi opranusma. [lpaktuueckoe
3aHsTHE «/lnamus (kieTouka Tpayoe).

Aapo. VYpoBHM  YNAaKOBKM  XpOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpanHbIe OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas pabota «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momorisio
criektpodoroMeTpuny» (Ipu HATUIUU 000PYIOBAHUS).

Marpuunsie cuHTe3bl. Perukanuss — OCHOBA KJIETOYHOIrO nejieHus. [IpuHIuUIb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoennu JJHK. [Ipunnunel penapanuu.

Tpanckpunims. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemieHue 3amady Ha T€HETUYECKHM
ko Tpancisauus. [Ipaktuyeckas padora «DoaauHr OEnKoBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUPYCHBIE CpPEIACTBA, MEXAHM3MbBl HMX
JECHUCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATHHBIC npenaparsl.
Uccnenoarenbckas padbota «PacnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzamnusi reHoma 3ykapuoT ['eHomHOe penakthpoBanue. IlpakTuueckas
pabora «Pabota B COBpeMEHHBIX reHeTHYecKuX Oa3ax maHHbIX. [IpoBemenue In silico
aHaJu3a MocJaeA0BaTEIbHOCTEN TEHOBY.

3. @Dapmaxonozusn (28 uacos)

[Tonsitue o nekapcrBax. [IpuHITMIIBEI TOAX0/Ma K TTOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpEICTICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOrus) exkapcTB. OCHOBHBIC MEXaHU3MBI BCachIBaHUA. TpaHCTIOPT JICKAPCTBEHHBIX
BemecTB. ['eHpl u 0enku nepBoit (asel OnoTpanchopmanuu. [IyTu BeIBeIeHUS JIEKApCTB
W3 OpraHu3Ma. OKCKpenuss u JiuMuHarus. [eHsl u  Oenku  BTOpoul  (haswl
ouotpanchopmarmu. dapmakonuHamuka. [7aBHOe W TOOOYHOE, PE30pPOTUBHOE U
MECTHOE, IPSIMOE, HETIPSIMOE U PEQIIEKTOPHOE IeHCTBUE.

Bunpl B3aumopeiictBusa nexkapctB. CUHEPru3M M aHTaroHUW3M IMPU COBMECTHOM



JNEWCTBUU JICKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIEC KaHaJbl, KATAIMTUYECKUE U compsikeHHbIe ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
LUTOIUIA3MAaTUYECKUE U A/IepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSI.
CenekTHBHOCTh (M30MPATETLHOCTh) JEUCTBUS, CBS3h «XUMUYECKas CTPYKTypa —
dapmakooruyeckasi akKTHBHOCTh BEIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHbli  MEXaHU3M JeHCTBUS M (apMakKoJIOTHYecKHe CBOMCTBa M-
XOJIMHOOJIOKATOPOB, raHrImo0JI0KaToOpOB U Kypapernogo0HbIX CPEACTB.
@apMaKoJIOTUYECKas] ~ PEryyisiius  aKTUBHOCTH  aJpPEHEPrHYeCcKOro  CHHArca.
AJIpEHOMUMETHUKH, aJAPEHOOJOKATOPhl, CcUMMATONUTUKU. [IpakTuueckass paboTa
«BnusHMe aijpeHanuHa Ha CepICUHbIC COKpalleHus (TPOrpaMMHOE 0OECIICUCHHE ).

MonekynsipHas (papmakojgorusi aHTHAJUIEPTUYECKUX CpeNCTB. [ MCTaMUHOBBIE
pELeNnTOPhl: THUIIBI, MOJEKYJsApHas opraHuzanus. CtaOuiuzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIEHCTBUSI, 0COOCHHOCTH KIIMHUYECKOTO MPUMEHEHHUS],
TOYKH MPUIIOKEHUS TEUCTBUSI MHTHOUTOPOB JIUITUHBIX MEUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
UMMyHUTEeTa. DapMaKOIOTHYECKass XapaKTEPUCTHKA WHTEPJICUKUHOB: IIOJy4YEHUE,
MEXaHMU3M JIeiCcTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3MUOIOTUH OCTPO(HA30BOr0 OTBETA,
Meauanus BOCIaieHusl. MONEKyIApHBIN MEXaHU3M ITPOTUBOBOCIIAIUTENILHOTO JICUCTBHS
TIIOKOKOPTUKOCTEPOUIOB,  HECTEPOMIHBIX  MPOTUBOBOCHIAIMTEIBHBIX  CPEACTB.
[IpakTtuueckas pabota «['McToigorundeckre nmpenaparbl UMMYHHOU CHUCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapakTepUCTHUKA OTHCJIBbHBIX TIPYNI HApPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NIEUCTBHS Ha IEHTpalibHYIO cucteMy. l[IpakTudeckas pabota
«l'ucronornueckue npenapaTsl HEPBHOU CUCTEMBI».

®dusnonornyeckuii coH; ¢asel cHa. Bunel Hapymienuit cHa Ilonsarwe o
MEJIUKaMEHTO3HOM CHE U CHOTBOPHBIX Mpemnaparax (THIMTHOTUKAX).

MonekynsipHble acnekTbl Houuuenmuu. OnuaTHble PEHEenToOpbl, UX THUIIBL.
DHkehaTuHbI U SHIOPPUHBI - SHIOTCHHBIE JINTAH bl OTTMATHBIX PEIENTOPOB.

AHTHUTICUXOTHYECKOE JEeHCTBHUE, BIUSHUE Ha (YHKIHUIO DSKCTPAMPaMUTIHON
CUCTEMBI, YMOIIMOHATIBHYIO c(epy, PBOTHBIA IEHTP, apTEepPHAIbLHOE NaBJICHUE, IIECHTP
TepMOperysiiuu. MOJEKyJISIpHbIE MEXaHU3MBbI JEUCTBUSI HEUPOJECNITUKOB, BIMSHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PEIIECTITOPHI, UX JIEUCTBUE HA
KJICTOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. lloTeHIman-
3aBHUCUMBIC HATPUEBBIC KAHAIIBI KAaK MUIIICHH JICHCTBUS MECTHBIX aHECTETHKOB. CTIOCOOBI
WHTUOMPOBAHUS MTOTEHITMAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktrueckass pabora «Kapra oskcmpeccunt A0()aMHHOBBIX U CEPOTOHUHOBBIX
penenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeneHueckre TeCThl Ha



peiokax Danio rario. Csernmo-teMHas Kamepa». McciemoBarenabckas — paboTa
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOE Mosie». MccrenoBaTenbekas
pabota «IloBegendeckue TecThl Ha ppiOKax Danio rario. CtaliHoe TOBEICHHUE.

Monyab «MoJiekyJisipHbIe 0CHOBBI cejiekium» 9 kiaace (68 yaca)
1. Monexynapuas ouonozus. (20 uacoes)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBsie kuciaotel. OCHOBHBIE IPUHIMIIBI cTpoeHus. [IpakTnueckas padora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[IpakTnueckas pabora «Ompeznenenne kadectBa mnpenapatoB JHK ¢ mnomonisio
CHeKTpOPOTOMETPUN» (IIPU HATHYUU 000PYTOBAHUSA).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perukanuu. [Ipaktuueckas padbora «PernukaTuBHas MalluHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoennu JJHK. [IpuHnmne! penapanumu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mpoMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHUYECKHI
ko1 Tpancusauus. [Ipaktuyeckas padora «DoaauHr OENKOBY.

Opranusanusi reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpEACTBA, MEXAHU3MbI HX
JEHCTBHUS.

Opranuzanus reHoma OakTepuii  AHTHOaKTEpUATbHBIC npenaparhbl.
UccnenoBatenbckas padbota «PacnpoctpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoMa 3ykapuoT ['eHomMHOe pemaktupoBanue. [Ipaktuueckas padbora
«PaboTa B cCOBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MIOCJIEA0BATEIBHOCTEN TEHOBY.

2. Monexynapuote ocnoeot 2enemuxu (20 uacos)

[Ipenmer renetuxku. KparTkas HUCTOpUS  pa3BUTUA  MPEJACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K mpu3HAaKy: KaK packpacuTh Kota. Yto Takoe npusHak? [IyTh OT reHa jo
npuzHaka. Myramuu. Asenu. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE W
peueccuBHble amnenu. PoneBas wurpa «Amtenun». HcciienoBaTtenbCKUl  ITPOEKT
Myrtarennbie GaKkTOPBHI.

['enbl cTposT opraHu3M. BkitoueHue W BBIKIIIOUEHHE OOJIbIIOro Habopa reHOB.
Kak kneTku nmoHuMaroT, Kakue reHbl I0JKHBI padboTath. PoneBas urpa «Cyap0a KIeTKI.
I'enwi-nepexmmouarenu. [IpakTudeckoe 3aganue «AJITOPUTMBI JJI KIETOKY.

JIucKpeTHOE HacJeJOBaHWE MNPU3HAKOB. 3aKOHbI MeHJens: OJUH TeH - OJuH
npu3Hak. Cxema CKpeniuBaHus. 3aKOH €IuHOOOpa3us THOPUIOB MEPBOTO MOKOJICHHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS



IIpU3HaKa BO BTOpOM mnokojeHuu. [Ipaktnueckoe 3ananue «Pacuiernyenue Bo BTOpOM
nokosieHun». MccaenoBarenbekuil NpoeKT «3akoHbl I'. MeH1ens B 3KCIIEpUMEHTEY.

3akoHbl MeHzens: HECKOJIbKO TeHOB - HECKOJbKO MpU3HAKOB. JUrubpumHoe
ckpemuBanue. HeszaBucumoe pacxoxzaeHue xpomocoM. lIpakTtuyeckoe 3amaHue
«Pemerka [lenneray. CuenieHHOe Hacae10BaHUE.

B3aumoneiictBue reHoB. AuienibHOe M HeayuienbHoe. [IpakTuyeckoe 3aHATHE
«BzanmoielicTBYSI TeHOB (MOJICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nona. [TonoBsie xpomocombl. Camilsl U camku. Biusiaue paktopos
OKpYy>Karolen cpeapl. XpoOMOCOMHOE omnpenaeiieHrue mnoja. [lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnemoBanue, crerieHHoe ¢ mojiomy». [IpoGiema
JOTIOJHUTENBHON X-XpOMOCOMBI y JKEHIIMH. TpeX1BETHBIE KOLIKH.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamusa. YacToTel BctpeyaeMocTu
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajuiened, TreHOTHMNoB U  (eHoTunoB». MccinegoBaTeNbCKUi MPOEKT  «AHaIM3
TeHETUYECKON CTPYKTYpHI MOMYJISIUNYU (Ha OCHOBE 3akoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BbIOOp cymnpyra. dakTopsl,
KOTOpBbIE BBIBOJSAT TOIMYJISIIIUIO W3 paBHOBecus Xapau-BaiinOGepra. YuciaeHHOCTH
nonyysiuu.  PoneBass urpa  «9ddexkt ocHoBatensi». PoneBas wurpa  «Oddext
OyThUIOUHOTO TopJblKay. [peid renoB. Myrauuun. HeciydailHoe ckpelnuBaHue.
Nzonsamnus.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JielcTBHS
ecTecTBeHHOTO 0TOOpa. [IBrkymumii oToop. PoneBas urpa «EcrecTBeHHBIN OTOODY.

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBOCTU. MccaenoBarenbekue paboTel « MoaupukalnoHHas
M3MEHYMBOCTh PACTCHUH B MpejieaxX Balllero MecTa JKUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX Npu3HakoB. KoyMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3MeHUUBOCTH npu3Haka. Koadduiment nacneayemoctu npusnaka. OTBeT Ha
ot6op. [lomck reHOB KOJIMYECTBEHHBIX MpU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHaHTHI
reHoB. JJHK-uwur. [TotHOreHOMHBIN aHAIA3 acCOUAIIHM.

«Owmb»y Hanm renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC
uccnenoBanus. [Iporeom, Mmetabosom. [IpakTuueckoe 3aganue « ArpOHOMBIY.

JlomecTukaiuysi ¥ IIEHTPhl T€HETUYECKOro pasHooOpasus. [loucku pacteHuit c
«XOpPOIIMMU» TPU3HAKAMU A dYenoBeka. L[eHTphl TeHeTHYecKoro pa3zHooOpasusl.
Huxomnait iBanosuu BaBwiioB. Cenekuusi. KoMOWHaIMoHHas U THOpUIHAS CEJIEKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PsAbl HACJIEICTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTh ¥ U3YYHUTh T'€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBMIbHO XpaHUTh



reibl. Kommekuum TreHeTHYecKux  pecypcoB  pacteHuil. Ilpaktukym — w/mnm
HCCIIEIOBATEIbCKUI MPOEKT «MeToasl KyJIbTUBHPOBAHUS in Vitro IS COXpaHEHUs
F€HETUYECKUX PECYPCOB PACTCHUMN U JIJI1 YCKOPEHHOW CEICKIINI.

['eHeTnueckue MEHTpHl B Halled cTpaHe. [ e 3aHMMAIOTCA TEHETUKOM U
T€HOMMKOMW JIJIS HYK]I CEJIbCKOTO X03s1CTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JESATEJBHOCTH

3aHATHA B paMKax [pOrpaMMbl HaIpaBJIEHbl Ha 0O€CleYeHHe JOCTHXKEHHUS
IIKOJIBHUKAMU  CICAYIOIIMX  JINYHOCTHBIX, METAlPEIMETHBIX W  NPEAMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3yJIbTaThl:

B cgepe epadsxcoanckoco eocnumanusii TOTOBHOCTb K KOHCTPYKTHUBHOU
COBMECTHOM I€ATEIbHOCTH IIPH BBINOJIHEHUHN UCCIIEIOBAHUN U TPOEKTOB, CTPEMIIEHUE K
B3aMMOINIOHUMAHUIO U B3AMMOIIOMOIIH.

B cgpepe nampuomuueckozo eocnumanus; OTHOUIEHUE K OMOJOTMHU KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJaJ POCCUMCKAX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTUYECKON HAYKH.

B cgpepe Oyxosno-npaecmeennoco eocnumamnus: TOTOBHOCTb OLICHMBATh
MOBEJEHUE M MOCTYNKH C TO3UWLUMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHUECKOU
KyJbTYpbl; IOHUMaHNE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTA JAEATEILHOCTH YeJIOBEKA B
MEAUILIMHE U OUOJIOTHH.

B cgpepe scmemuueckoco 6ocnumanus: TOHHUMaHUWE poJIM OWUOJNOTMHM B
(OpMHPOBAaHUHU ICTETUUECKOUN KYJIBbTYpPbl TUYHOCTH.

B cgepe ¢uzuueckoco eocnumanus, popmuposanus Kynbmypvl 300po6bs U
IMOYUOHATLHO20 ONA20NONYYUs: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3710POBBIN 00pa3 ®U3HHU (30pOBOE MUTAHUE, COOTIOJEHUE TUTUEHUYECKUX
MpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXUM 3aHATUHN U OTIbIXA, peryJsipHas puanyeckas
aKTUBHOCTb); OCO3HAHUE MOCJIEACTBUI U HEMIPUATHE BPEIHBIX MPUBbIUEK (YIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHe) U HHbIX (opM Bpena s (U3MUECKOro WU
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE MpaBuil O€30MaCHOCTH, B TOM YHMCIIE HaBBIKU
0e30macHOro MoBeICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJI€HHE COOCTBEHHBIM 3MOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeco eocnumanusi; akTUBHOE Y4acTHE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpas) OMOJIOrMYECKOM M IKOJIOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPaKTUYECKOMY H3YYEHHIO MPO(ECcCHil, CBA3aHHBIX C
ouonoruen.

B cghepe skonocuueckoco - 6ocnumanus:  OpUEHTAUs Ha TNPUMEHEHHE
OMOJIOTUYECKUX 3HAHUH MPU PEUICHUH 3a/1a4 B 00JIACTH OKPY>KAIOIIEH Cpe/ibl; 0CO3ZHAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PELICHUS; TOTOBHOCTh K YYaCTUIO B MPAKTUYECKOM
NEeSATEIbHOCTH SKOJIOTUYECKON HANIPABICHHOCTH.

B cgepe nomumanusa yewnocmu HayyHO20 NO3HAHUA: OPUEHTALUs HA
COBPEMEHHYI0 CHCTEMY HAay4YHbIX MpPEICTaBICHUH 00 OCHOBHBIX OMOJIOTMUYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKAa C NPUPOJHOM MU COLMAIBHOU CPENOM;



MOHUMAaHUE POJU OMOJOTUYECKON HAyKH B (DOPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM JICSITEILHOCTH.

B cghepe aoanmayuu x usmensiowumcs yciosusm coyuanbHou U NpupooHou
cpedvl: a7ieKBaTHas OICHKA WM3MCEHSIONMIMXCA YCJIOBHH; TPHUHATHE PEHICHUS
(MHAMBUAYATBHOE, B TPYMIE) B H3MEHSIOMIMXCS YCIOBUAX HAa OCHOBAHHWH aHaIN3a
ounonoruueckor MHGOpMAIUK; TUIAHUPOBAHWE  JIEWCTBUH B HOBOM  CHUTyalluu
Ha OCHOBAHHUM 3HAHUM OMOJIOTMUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOnviMu no3Ha8amenbHbiMu Oetucmeusimu.
ba3oBbI€ JIOTUYECKUE NCUCTBHUS:
® BBIABIAThP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YyCTaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KJIACCU(MUKAIIUU OHOJTOTHYECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSIX;, Ipeasiarath
KPUTEPUH JIJIS1 BHIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAMMBIX I pEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh MPUUUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SABJIEHUNA W TPOLIECCOB; JEJIaTh BBIBOJABI C HCHOJIb30BAHHEM JIE€IYKTHUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITENIBHO BBIOMpATh CIOCOO pelieHusi yueOHOW OMOJIOrMYecKO 3aauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATh HAMOOJEe MOIXO SN
C YUETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccaeaoBaTeabCKUE ICUCTBUS:

® ICIOJIb30BaTh BOIPOCHI KAK UCCIIE0BATEIbCKU HHCTPYMEHT MTO3HAHNS;

e (QopmynupoBaTh BOMPOCH, (UKCUPYIOIIHE pa3pblB MEXAY pEaTbHBIM U
KEeJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOATEIIBHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHNE, HECIIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEH OMOJIOTMYECKOT0 00BeKTa (TIpoliecca) u3y4eHus,

® TIPUYUHHO-CJICICTBEHHBIX CBS3CH M 3aBHUCHMOCTEH OHOJIOTMYECKHUX OOBEKTOB
MEXTy CO0Oi;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0JI1¢ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHENIIIee Pa3BUTHE OMOJIOTMYECKUX ITPOIIECCOB U
UX TIOCNIEJCTBUSA B AHAJIOTUYHBIX MJIM CXOJHBIX CUTyaIlUsX, a TAKXKE BBIJIBUTaTh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSThH PA3IUYHBIE METO/Ibl, UHCTPYMEHTHI U 3alIPOCHl MPU MOUCKE U 0TOOpE
Oouonoruuecko WHGOPMAIMM WIM JAHHBIX U3 HCTOYHHKOB C YYETOM
peIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HHPOPMALIMIO Pa3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B Pa3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO ()OpMY MpPEICTAaBICHUS HH(DOPMAIUU U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a/1a41 HECTIO)KHBIMU CXEMAMHU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh HAJEKHOCTh OMOJIOTMYECKOW HMHGOpMAIMK TI0  KPUTEPHSM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKYI0 HH(pOpMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO0micHue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYXKJICHHS, BBIPAXKAaTh SMOILMHM B IPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MIUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHbIE CpeACTBAa OOIIEHHS, IOHMMaTh 3HA4YCHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAcHoO3HaBaTh IMPEANOCHUIKH KOH(MIMKTHBIX
CUTYyaIlMi M CMsITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPCHUS JPYTHX, TPOSBIATh YBAXKUTEIBHOEC OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOM opMe (HopMyTupoBaTh CBOM BO3PAKECHHUSI,;

B XOJI€ JMajiora U/Win TUCKYCCUH 3a71aBaTh BOIIPOCHI TIO CYIIECTBY 00CYK1aeMOn
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh MJEH, HAICJICHHBIC Ha pPEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXICHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JIHAJIOTA,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TIPENCTaBIATh PE3yJbTaThl BBIITOJHEHHOTO OMOJOTHYECKOTO OITbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);



® CaMOCTOSITENBHO BRIOUPATh (POPMAT BBHICTYILICHUS C YUETOM 3a/1a4 IIPE3CHTAIUN U
OCOOCHHOCTEM ayIUTOPUU W B COOTBETCTBUUM C HHUM COCTaBIATh YCTHBIE M
MACBMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WILIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas IEATEIbHOCTD (COTPYIHHUYECTBO):

® [IOHMMAaTh W WCIIOJb30BAaTh NPEUMYILIECTBA KOMAHAHOM W WHIAWBUIAYAIbHOU
paboThl TIpH pEIIEHUH KOHKPETHON OMOJOTHYECKOW MpOoOIeMbl, 000CHOBHIBATH
HEOOXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (HOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [PUHUMATH LIEJIb COBMECTHOU ESTENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

e yMeThb 00001[aTh MHEHHUSI HECKOJBKHMX JIIOJIEH, TMPOSABISITE TOTOBHOCTh
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOUM pPAaOOTHI, OMPENENsITh CBOIO POJb (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy WIEHAaMH KOMAaH[Ibl, Yy4acTBOBAaThb B T'PYMNIOBBIX
dbopmax paboTsl (00CYk1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa [0 CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh Ka4yeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO KPUTEPHUM,
CaMOCTOSATENbHO  CHOPMYJIMPOBAHHBIM  YYaCTHHUKAMH  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJIbTAThI C UCXOAHOM 3a/1a4€il U BKJIAJ KaXJ0TO YI€HAa KOMaH bl B
JTOCTUKEHUE PE3YJIbTaTOB, pa3ieiisiTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPEe]l TPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBHBIX KOMMYHUKATUBHBIX JCHCTBUH, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M IMOIIMOHAIBHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B ciepe oenadenus ynusepcanvHuoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCBUIMU.
Camoopranuszanusi:
® BBIABIATH MPOOJEMBI ISl PEIICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYyalusX,
UCTIOJIb3YysI OMOJIOTUYECKUE 3HAHMUS,

® OpPUEHTHPOBATHLCS B PA3NMUYHBIX MMOAX01aX MPUHITHS PEIICHUH (MHANBHIYAIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITEIbHO COCTaBJISATh AQJITOPUTM peIICHHs 3aJadu (WU €ro 4acTh),
BbIOMpaTh CHOCOO pelieHus Y4eOHOM OWOoJIOTHYECKOM 3amaun ¢ y4éToMm
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHMIA (TUTaH pealu3allid HaMEUYEeHHOTO alTrOpHTMa
peIIeHNs1), KOPPEKTHPOBATh MPEIOKEHHBI aITOPUTM C YUETOM TMOIYYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIOCO0AMU CAaMOKOHTPOJIsS, CAMOMOTHUBAIIMH U pedreKcu;

JaBaTh aJICKBATHYIO OLIEHKY CUTYallUM U IpeJularaTh I1aH €€ U3MEHEHHUS;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pemieHnn y4eOHOM OMOJIOTMYECKOW 3aJaud, aJalnTUpPOBaTh pEUICHHE K
MEHSIOLIUMCS 00CTOSATENBCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaXOJAUTh IIO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

BHOCHUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallMii, yCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YNIbTATA LIETH U YCIOBHSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3ianyaTh, Ha3blBaThb M YOPABIATH COOCTBEHHBIMH SMOLMSAMH M 3MOLMSIMU
ApYTHUX,

BBISIBIISITH M AHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

CTaBUTH CeOs1 Ha MECTO APYroro 4eyioBeKa, MOHMMAaTh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryaupoBaTh CIIOCOO BBIPAKEHUS SMOLIHA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K IPYrOMY Y€EJIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE NMPABO HA OLIMOKY U TaKOE e MPaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQZIETh CUCTEMOW YHUBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX JEHCTBUI, KOTOpas
oOecrieuynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULHUSA JIMYHOCTH), U >KMU3HEHHBIX HABBIKOB JUYHOCTU (yHpaBiieHHs COOOH,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeamMeTHbIe pe3yabTaThl OCBOCHUS IPOTPAMMBI
B no3naBaTenpHOM (MHTEIUICKTyaIbHOM) cdepe:

— TpuoOpEeTEHUE OMBITa MCIOIL30BAHMS METOJI0B OMOJIOTHYCCKON HAYKH C IICIIBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUH W MPOIIECCOB: HAOIIO/ICHNUE, ONKMCAHUE,
MIPOBE/ICHUE HECJIONHBIX OMOJIOTHYECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCJIE C

MCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHUYECKUX PUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHrE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIPYruX y4eOHbIX MpeAMETOB ((DU3UKHU, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBaHue yMeHUl pemiath yueOHbIe 3a1aul OMOJIOTUYECKOTO COIepKAHUS,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBSA3H, IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIC PACUEThI, I€NIaTh BHIBO/Ibl HA OCHOBAHHH MOJTYYEHHBIX PE3YJIbTATOB;

— (opmupoBaHHEe YMEHHS IUIAHUPOBATH YUEOHOE WCCIICIOBAHUE WIIN MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOM 1eJin: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/ladyd MCCJIEIOBAHWsA, BBHIOWPATH AJCKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIICAOBAHMS HIIA TPOCKTHOM JIEATETLHOCTH;

— (¢opMHpOBaHHE  HWHTEpeca K  YIIyOJIGHWIO  OMOJOTUYECKMX  3HAHUU
(mpeanpoduiibHas MOATOTOBKA U NMPpodecCHOHAIbHAS OPUEHTAIINS) U BEIOOPY OMOJIOTHH
KaK Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJTHOTO 00pa30BaHus JIJIs Oy ayiien
npodeccuoHanbHON NeATeNTbHOCTH, B 00JIaCTH OWOJIOTHUH, MEIUIIMHBI, SKOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITECKOTO XO3SMCTBA;

— BIAJCHUE HaBbIKaMu paboTel ¢ uWHOOpMAIMEl EeCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aAWarpaMMm, MOJEeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(}OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKHE 3HAHMS CO 3HAHUSMHU JPYTUX YUEOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npouIbHOTO MpeaMeTa Ha ypOBHE CpeIHEro oOmiero obpasoBaHus ajisi Oymyuiei
poheCCUOHAIBHOM  IESTEILHOCTA B 00JIaCTH OWOJIOTMH, MEIULMHBI, JKOJIOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, MHIINEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE MPEACTABICHUS O MAaTCPUATUCTUICCKON CYINTHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DaKTOPOB OKPYKAIOIICH CPE/bl, BIMSIONUX Ha PA3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIiil K (hakTopaM OKPYKaIoIIel Cpebl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCIIOJIb30BAHUS €€ JTOCTUKEHUN B
COBPEMEHHOM KU3HM YEJIOBEKa, OCOOCHHOCTH HCTIOIB30BAHMS KUBBIX OPTAaHU3MOB JIJIsI
IPOU3BOJICTBEHHBIX HYXK]] UEJIOBEKA,

— 3HAHHWE OCHOBHBIX IMOJXOI0B CEJIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHHIA,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUSA, ONEPHPOBATH
MOHSATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIysi, MyTareHe3, TCHETHUYECKOE PEAaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJISIPHBIX  MEXaHW3MOB  peaju3allii  HACJICJICTBCHHON
uH(GOPMAITUU U YMEHUE CBOOOIHO OTICpUPOBATH OCHOBHBIMHU TIOHSTHSIMHU MOJIEKYIISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHU — T€HOMHUKH, METareHOMHKH, IPOTEOMUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TUarHOCTUKY M JICUCHUS;



— (QopMupoBaHUE YMEHHS HCIOJIb30BaTh MOHITUWHBIN anmapar ¥ CUMBOJIMYECKUN
S3bIK TEHETHKH, TPAMOTHOE TPUMEHEHHWE HAYYHBIX TEPMHUHOB, MOHSTUN, TEOPHH,
3aKOHOB IS OOBSACHEHHS HAOIIOZAEMBbIX OHOJIOTMYECKHX OOBEKTOB, SBJICHUH U
MIPOIIECCOB, MO3BOJISIONIUX 3aJI0KUTh (PYHIAMEHT HAy4YHOT'O MUPOBO33PEHHSI.

B nienHoCcTHO-OpUEeHTallMOHHOM cdepe:

— 3HAHUE, YTO NPHUMEHEHUE COBPEMEHHBIX TEXHOJIOTMI MOJIEKYJSIPHON OHoJoruu
NO3BOJIIET YCHEIIHO pellaTh TaKue 37J000JHEBHBIE IPOOJIEMBbI, KaK OXpaHa

OKPY)Ka}OHIGﬁ Cpcabl, COXPAaHCHHUC 3JO0POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
9KOCHUCTECM.



TEMATHYECKOE INTAHUPOBAHUE

Moayab «Kak ;KHBOTHbIE M PACTEHUS NMPUCIOCAOIUBAIOTCS (IBOJIONNOHHASA
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

Orpannuenus
MOpP(hOIOTUUECKUX U
(pM3HOJOTMYECKUX aJanTalui.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MATICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOe coaep:kaHue JesiTe/ IbHOCTD
IIKOJbHUKOB
1. MBI Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBarenbekue
JKMBbIe€ 00bEKTHI OpraHU3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHMUIIBI,
(6 9) Bun, oco0b — opranusm kak Ooenku, Oepe3bl W T.I.)
eauHas cuctemMa. Anantaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | I[Ipakruueckas paboTa
Crioco0sI ero moaepKaHusl. «CoctaBinsieMm KHUTY

pPEKOPAOB  pacTeHHl U
YKUBOTHBIX HAILIETO Kpas».

2. Bausinue
OKpY:Karouen
cpeabl HA )KUBbIE
opranusmbi (12 )

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA )KU3HEIEATEIIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsaTHE
«IBet u Temio» (KyOuku
JIbJ]a B3BECUTD, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasiin).

[IpakTueckoe 3aHsaTHE
«YTo pacTBOpsIETCA B
BOJIE» (IKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHUE pacTBOPOB 10
LBETKY».

[IpakTrueckoe 3aHsaTHE
«JIen iaBaeT B BoJiE
(aiicOepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTHueckoe 3aHiTHE
«Jlen npu 3amep3anumn




pacIIMpseTCs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUe KIIETOK).
[IpakTueckoe 3anATHE
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHual, B3BECUTb).
[IpakTuueckoe 3aHsiTHE
«ITurmMeHTh» (MOKHO
pa3lieuTh HAa BATMaHe
KpacuTeIu U3
d1oMacTepoBy.
[IpakTuueckoe 3aHsTHe
«Kax )XMBOTHBIE MIABAOT
B BOJIe» (DKCIIEPUMEHT ¢
MIATIETKOM ).
HccnenoBarenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHusi B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSIX» (HA JJOCTYITHOM
MaTepuare).

3. B3zaumopeiictBust
KMBbIX OPraHU3MOB

(44)

buotnueckue paxropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMIHUK-KEPTBA;
napa3uT-X03siMH) DBOIIOLUS
CTpareruii JoObIBaHUS MHUILY.
CommanbHoCTh. Buasbi-
BceneHpl. [lepeuens pacTeHunii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3aMMOOTHOIIICHUSIMHU
YKUBOTHBIX TIPH
OOBIBAHUH ITHIIN
(KOpMYTIIKHY JIJIsT TITHII, JIJIsT
TOPOJICKUX HWJIU CEITBCKUX
KUBOTHBIX). BeO-
KaMephI».
HccnenoBarenbckas
pabora
«Pacripoctpanenue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH




4. YeJsiOBEK B KU3HH
pacTeHui U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna nu, 94TO MEPBOOBITHBIE
JFOJY KWJIA B TADMOHHH C
npupogoii. OJoMalIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus u
ux nukue npeaku. [louemy
BaYKHO MX COXPAHSTb.
Pa3noo6paszue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeHUKU Poccum u mupa.

[IpakTuueckas padora
«PazHooOpasue
KYJIbTYPHBIX paCTECHUI B
BaIlleM PErHOHEY.
UccnenoBarenbekas
pabota «Bnusinue
AHTPOTNOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropo/jie/HaceIeHHOM
IIYHKTE».
DKCKypcusi/TipakTuyeckas
pabota «OOIIT B Baem
pPErvoHe — YHUKAJIbHBIE
O0OBEKTHI IPUPOABDY.

5. DKoJiornuyecKue
Hummu (6 9)

buocdepa — ogna us3
BaKHEUIITX 000JI04EK 3eMJIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW) | KaK OHU
dopmupytorca? opmupoBaHue
3HaHUU 110 OMOpPa3HOOOPA3UI0
KUZHEHHBIX (QOPM,
TIOBEICHYCCKUX
MIPUCTIOCOOICHHUIA,
Moau(UKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIECTBA M UX THIIBI.
PazButne u cMeHbI
PaCTUTEIIBHBIX COOOIIIECTB.

Hccnenosarenbckue
paboThl « DKOJOTHUUECKHUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaKOLIEH CpeabD».
HccnenoBarenbckue
paboThl
«DEHOJIOTUYECKUE
HaOJII0ICHUS).

Moayabs «OcHOBBI pac

TEHHEBOJACTBa» /-8 Kjacchl (68 yacoB)

PaCTCHUEBOACTBO

24)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Hctopus passurus
arpOXMMHUYECKUX 3HAHUU
(pa6otet M.B. Jlomonocoga, O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. Kocteruena, JI.H.

Tembl OcHoBHOe coaep:kaHue JesiTeIbHOCTD
IIKOJbHUKOB
Tema 1. BBenenune B | UTo-Takoe paCTEHHUEBOACTBO: [Tpaktuueckas pabota

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
akcnepuMenT (6 4)

IIpaBuna mocTaHOBKH
arpodKCIIEPUMEHTOB.
ITocTaHOBKA IKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTABJICHHUE TUITOTE3bI, LIEIU U
3a/1a4 3KCIEPUMEHTA 110
BBIPAIMBAHUIO PACTEHUN B
KOHTPOJIMPYEMOU Cpee.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHue SKCIEPUMEHTA.
OneHka pe3yJsIbTaToB
JKCIIEPUMEHTA.

OcBoeHne TEXHOIOTUH
KPYTJIOTOAUYHOTO BBIPAITUBAHUS
CaJaTOB U MUKPO3EJICHH B
KOHTPOJIHPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenoarenbekas
pabota «DakTopsl,
BJIMSIOIINE HA
IpopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTuueckas padora
«CO0p yCTaHOBKH ISt
BBIpAl[IBaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBUSX.

Tema 3. Posb
XUMHUYECKUX
3JIEMEHTOB B
NMTAHUHU PACTEHMI

(20 g)

Bopa. PactBop. BerTsikka.
AHHWOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xuMruueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSMM.

VY noOpenusi: opraHnyecKkue,
MUHEpalIbHbIE,
MUKpoOuooruueckue. TUmsl
NUTaHMs pacTeHuil. Bo3aymHoe
¥ MUHEpPAJIbHOE (KOPHEBOE)
IIATaHUE pacTeHuM. TpaHcropT
MUTATEJIbHBIX BEIIECTB
pPAaCTEHUH: BOCXOIALINHN U
HUCXOISIIUN TOK. Baxknenmnue
Kanuiinele, hochopHbIe U
a30THBIE YIO0OPEHHUS, NX
cBouctBa. [IpocTeie U crtoxkHbIE
yI0OpeHHUSI.

Poct u pa3zButue pacrenuit:
ATambl OHTOTeHe3a, (DaKTOPHI,
BIIASIOLIME HA POCT PACTCHUM:
CBET, T'yCTOTA MOCAJI0K, TUTaHHUE,
cyOcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl TUTaTeIbHBIX
pactBOpOB. Pacuer 103
yI0OpeHuit 1yis
MUTATEIbHBIX PACTBOPOBY.
[Tpaktrueckas padbota
«IIpaBuna cMemmBaHus
yI00peHu
[TpakTuueckas padbora
«IIntanne pactenuit:
TEXHOJIOT S
IIPUTOTOBJIEHUS
NIUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJBTYp».
[Tpaktrueckas padbota
«MOHUTOPUHT
MUHEPaIbHOTO MUTAHUS
pacTeHum.
[Tpaktnueckas padbota
«PacturenpHas
JTUArHOCTHKA.
HccenenoBarenbekas
pabota «OreHka
COCTOSIHMSI KOMHATHBIX
pacTEeHU, pACTEHUN Ha
HIKOJIbHOW TEPPUTOPHH,




pacTeHuit a30ToM. A30T U €r0o
3HAYEHUE B KU3HU PACTCHUM.
@opMmBI a30Ta U UX
MpEBpaIllCeHHE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
dochopcomepranux
COEIMHEHUH B KJIeTKE. PoIib
MaKpOAPTUYECKUX COCTMHEHUM
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Bnusuue kanus Ha pusnyeckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOAHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponp kanus B nogaep:;xaHuu
MOHHOT'0 0OajlaHCca B TKaHSIX, B
MpoILIeccax CaMOPETYIIALIIH.
Perynsaropnas u
CTPYKTYpooOpa3zoBateabHas
pOJb KanblKs. Y4YacTHe B
00pa3oBaHUU KJIETOYHOU
CTEHKH, TIO/IJICPKaAHUH
CTPYKTYpBI MEMOpaH U
PEryJsIus UX MPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabOJIM3Me PACTEHUHN.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJiopoduiia u
reMorJioonHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OpPraHUYeCcKOTO MUPA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJICTKH, Y9aCTHE B
OKHCITUTENBHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUIX
MUKpPO3IIEMEHTHI.
[Ipencraienus o poyu
MHUKPOIJIEMEHTOB B
MeTa00Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOAJIEMEHTOB B PaCTEHHUSI.
CuHepru3M U aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJOTUYECKUX
COCTOSIHMI (ITpH
HAJTUYKN ).
UccnenoBarenbekas
paboTta «O1eHKa BIUSHUA
Pa3IMYHBIX 3JIEMEHTOB HA
COCTOSIHUE PACTECHUM
(cocTaBiieHHE Pa3TUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTUKA U
METOIbI UICHTU(UKAIIIN
HEJ0CTAaTKa/N30bITKA DJIEMEHTOB
IIUTAHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3ammura
pacrenmi (4 1)

[TonsATHE O perymaTropax pocra
pacteHuii. CTUMYJISITOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUN:
1. mpupoaHbie (a0cmu30Bast
KHUCIJIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIIECTBA
(MuKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETHYCCKHE
(MOp(aKTHHBI, peTapAaHTHI,
nedoauaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIE CITOCOOBI
MOHHUTOPHHTA.

3ammra pacTeHU OT
BPEIAUTEIIEN: OCHOBBI
ouomerona.

[IpakTnueckas padora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMeHHbIE
CHIOCOOBI MOHUTOPUHT Y.
Hccnenoarenbekas
pabota «BnusiHue
reTepoayKkCHHa Ha
npopacranue  (poct Ha
Pa3HbIX CTAAUSAX, B PA3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHuin.

[IpakTuueckas padora
«MHCcekTapuu: npaBwia u
YCIIOBHS pa3BEACHUSA
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHuil.
dusunosorus
pacreHuii (8 u)

BojaHas, necuanas ¥ mouBeHHas
KyJbTYpPBbI, UX IPUMEHEHHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BObI B KOPHE U
cTebJie pacTeHHIA.

BonHbI peXUM pacTEHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHUE MEXaHU3Ma
PETyJIALNN UCTIAPEHUs BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAIBHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue porocuHTe3a s
KUBBIX OpraHu3MoB. DakTopbl
pocTa pacTeHUM: BO3YX U
aspanus. [lonzemHoe gpixanue
pacTeHuM: COCTaB MOYBEHHOIO
BO3lyXa, Ta3000MeH. ['a3000MeH

[TpakTuueckas padbora
«KopneBoe naBieHue».
[TpakTrueckas paborta
«IIpurorosnenne
npenapara yCTbHIL
METOZIOM CJENKA.
HccnenoBarenbckue
pabots! «BnusiHue
YCJIOBUM COAEPKAHUS
pacTEHU Ha KOJTUYECTBO
YCTBHID.

[Tpaktuueckas pabota
«DyHKIMOHAIbHAS
JAArHOCTUKA PACTEHUH I10
AKTUBHOCTH
XJIOPOILTACTOBY.
HUccnenoBarennckas
pabota «Onpeenenne
xyopoduna A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPALBAHUY.

dboToCHHTETHUECKOI
AKTUBHOCTH PACTEHUH U
(baKkTOpOB, BIUSIONINX HA
HEey.

[IpakTuueckas padora
«Anspanusi, CO; u O,.
JIpIxaHue pacTeHnin.
[IpakTuueckas padora
«/lpIxaHue pacTeHui:
OILICHKa HMHTEHCUBHOCTHU
JBIXaHUS PACTEHUU U
TUIO/IOBY.
UccnenoBarenbckue
paboThl «BnusHue
croco0a BeIpalMBaHUs
(cocTaBa nuTaTEIHLHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTHUSA
PAa3IMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbBbIE

ACHEeKThI CeJIeKIIUU
(20 9)

Kak 4denoBek cran ucnoyib30Bath
pactenus? CBs3b pa3BUTHUSA
IMBUJIA3ALNH YEJIOBEKA U
OJOMAIlIHUBAaHUS PACTCHUHU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
U3MEHUYUBOCTH — OCHOBHBIEC
CBOWCTBA )KUBBIX OPraHU3MOB.
N3menunBocTh. Buasl
U3MEHYNBOCTD.

I'en —MartepuanbHbI HOCUTEID
HACJIEICTBEHHOCTH U
U3MeHUYnBOCTU. HykiienHOBBIE
KHUCIOTHL. JIokamu3anus
F€HETUYECKOr0 MaTrepuasa B
KJeTKe. /IeJIeHne KIeTOK.
Pennukanus JJTHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancusuus.
Myrauumu.

D¢ dexT OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHoobpasue. UTo Takoe
reHOaHk? 3aueM COXPaHsITh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JlomecTukanus, Bce JI1
pacTeHUs U )KUBOTHBIE,
KOTOPBIE KUBYT PSIAOM C
YEeJI0BEKOM UM
OJIOMAITHUBAOTCS?
MOHO 1 cuuTaTh
TapakaHa 0JIOMAIlTHEHHBIM
KUBOTHBIM?).
[TpakTuueckas pabora
«MoaudukanroHHas
U3MEHUYHUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[Tpaktnueckas padbota
«I'eH — MHCTPYKLHS 1O
cOopKe KIIeTKH (Ha bucepe
WJIU KOHCTPYKTOPE)».
[Tpaktrueckas pabota
«MyTtanus Ha OyTepopoe
(Jr06 0 00BEKT U3
penpIayIel paboThl, Iie
W3MEHEHHUE UHCTPYKIUU
MIPUBEJIET K U3MEHECHUIO
BHEIIIHETO BUA
00BEKTa)».




COXpaHEHHsI TCHETHUECKUX
pecypcoB pactenuit (X Situ u in
situ).

3nauenue padot H.W. BaBumnosa.

3aKOH rOMOJIOTHYECKHUX PSAAOB.
LlenTpBI IPOUCXOKICHUSA
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINH.
I'ubpunmuzanus. ®opmsl 0TOOpA.
OcHOBHbIE HANPABJICHUS
CEJIEKINU: YIIy4YIIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

Ectb nu xxu3Hp B npodupke?
buoTtexHomorus KyJabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pe1akTHPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JOCTUKEHHUS TEHETUYECKOTO
pPEaKTUPOBAHUsI PACTEHUM.

[TpakTrueckas padbora 1o
rpynnam «OTKya Ha
HAIIIUX CTOJIAaX
(bpPYKTBI/OBOIIN/3TaKI.
[IpakTrnueckas padora
«BprpanmBaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbekas
paborta «BbIpamuBanue
pacTeHuil B IpOOHPKE»
(MOHO BOCITIOJIb30BATHCS
pe3yJbTaTaMu
OPEbLIYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATENFHBIX PACTBOPOB
JUJISl paCTEHUN).
[IpakTuueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoaenupoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacrurennHas

npoaykiusi (8 u)

Hanzemurbie u mog3eMHbIE
opransl pactenuid. [lober u
BUJIOM3MEHEHHBII o0er
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTCHU.
[TonsiTHe 0 KauecTBE MPOTYKTOB
nutanus. [IpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIoOpTHEIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUTAHUS.

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CreKTpo(hOTOMETPHHU.
[Torenunomerpus.
Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0€30IMacCHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaAHUS.
HccnenoBarenbckas
pabota «O1neHka KauecTBa
BBIPALICHHOU
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[Tpaktrueckas pabora
«MeTto1pl OLIEHKHN
Ka4eCTBa PaCTUTEIIbHON
MPOIYKIINN: XPaHECHUE U
COXPaHHOCTh
MTUTATETHHBIX BEIIECTB
(Mo mocTynmHOMY
000pYyI0BAaHHUIO).
HccnenoBatenbckast




pabota «OnpenencHue
BuTamMuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
TUTOaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs.

Monyasb «buorexHosorus» 7-8 kiaaccel (68 yacon)

Tembl

OcHoOBHOe coepkaHue

JlesiTeJILHOCTD
IIKOJbHUKOB

Tema 1.
Buorexnogorus
4 v)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UeM
UX TIPEUMYIIIECTBO TIEPe]T
XUMUYICCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKHA U TKaHU
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOpPHI.

CoIpbe st OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azoTta, hochopa, MUKPOITIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTNITHMH3AIIAH TTPOIIECCOB
ouocunrteza. Metozpl
ONTUMH3AIMU TUTATEIBHBIX CPE]I.

[IpakTuyeckas pabota
«IIpumepsnl
MIPUMEHEHHUS
OMOJIOTHYECKUX
0O0BEKTOB B TBOCH
JKU3HI.

Tema 2.
Muxkpoomnosorus
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue 6akTepraTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipoctbie
M CJIO’KHBIE METOIbI OKPAIITBAHHSI
Oakrepuil. ®Du3nonorust 0akTepui:
NUTaHKE, ABIXaHUE, POCT U
pPa3MHOXKEHUE. 3HAKOMCTBO C
JTOMEHOM Apxeun
(3KCTPEeMOUITBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlaGoparopHas paboTa
«DukcupoBaHHbIE
npenapartbl OakTepuil.
Omnpenenenue GopMbl
PEITIOKEHHBIX
KYJbTYp
MHUKpPOOPTaHU3MOB,
UCIIOJB3YS IIPOCTON
METOJI OKPACKH».
JlaGoparopHas pabota
«OmnpeneneHue Tumna




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxenne. @otoTpodHbIC U
XeMOTpo(dHbIE OaKTEpHUH.
Kunernueckoe onrcanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMaIbHASI MOJIENb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[TaTorenusie 6akTepuu. YymHast
Maji0o4uKa U YepHasi CMEPTh,
00TYJIU3M, CTOJOHSK, TYOepKYJIe3.
HcTopust 60pb0BI €
OakTepUaTbHBIMU UH(DEKIIUSIMH.
Boiina 6eckOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI ISHCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunetnueckoe
onrcaHue OMOCUHTE3a MPOJAYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pasjiaraTh
MJIaCTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolualiu
pacTeHHil C MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METO/IOM OKpPAIlIMBaHUS
no ['pamy» (ripu
HaJIUYUH PEAKTUBOB).
JlabopaTtopHas pabota
«IIpuroroBienue
PYKA3HEHHBIX
penaparoB
MOJIOYHOKHUCITBIX
OaKTepuii».
JlaGoparopHas pabota
«IloceB cMbIBa C pyK Ha
yamku [lerpm».
JlabopatopHas pabota
«Bplenenue 4ncTomn
KyJbTYPBI OaKTEpHil.
Meton pa3BeeHU.
MeToa UCTOIAIIETO
HITPUXAY.
JlabopaTtopHas pabota
«Mop@donoruueckas
XapaKTEepUCTUKA
BBIJICJICHHON YHCTOM
KYJIbTYpPHI:
XapaKTEePUCTUKA
KoJIOHUH, hopMa
OaKTepHii, TUI
KJIETOUHOUW CTECHKI.
JlabopaTopHas pabota
«CpaBHeHuE pocTta
MHUKPOOPTaHU3MOB Ha
yarmike 0e3 1 ¢
no0aBIeHUS
AHTUOUOTHKOBY.
Hccnenoparenbckas
pabota «Ilonck
MHUKPOOPTaHHU3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIOY.
Hccnenoparenbckas
pabota «Brienenue
MOJIOYHOKHCITBIX
OaxkTepuii,
UCCIIEIOBAHNE UX




AKTUBHOCTI.
HccnenoBarenbckas
pabota «BpigeneHue
OaKTepuii TOJIE3HBIX
JUTS. PACTCHUI.

Tema 3.
JyKapuoTHYeCKHue
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIe rpUOBI,
JIP OZKIKH,
Bojopocn) (12 )

[1necHeBbIe TpUOBI IPOTYLIEHTHI
OMOJIOTUYECKHU AKTUBHBIX BEIIECTB
OO6mrast XxapaKTEPUCTHKA IPOKIKEH
caxapomuueToB. Mcropus
HCTIOJIb30BaHUs JPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoornm BUHOAEUS U
XJICOOIICUCHMS,
CIIEIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabomu3M JpoAoKen.
Peaxiust cnupToBOro OposKeHuU .
[Tony4yeHne BTOPUYHBIX
MeTa0O0JIUTOB B APOXIKaX. Jpoxoku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tony4yenue 1eneBbIx OEIKOB B
TPOKAKAX.

Oco0EeHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUS Y
IPOXOKEN, 3HAUCHNUE U3YUYCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3AIMHU TTPOLIECCOB
KYJIbTUBUPOBAHUS APOHOKEBBIX
ITaMMOB, TOHUMAaHMSI IPUYUH
NaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOKCKa MUIIICHEW (DYHTUITUIO0B U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[penapaToB.

Bopopocnu — nepcrieKTUBHbIN
00BEKT JJIsI MPOU3BOJICTBA OEJIKa U
yTJIeBOJI0B. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKHU.
buodunbTpsel, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTUBHBIN WUJT U BXOJISIIIHNE B HETO
MUKpOOpTraHu3Mbl. Micnonb3oBanue
BOJOPOCIIEH B OUMCTKE CTOUYHBIX
BOJ.

JlaGoparopHas pabota
«IToacuer kieTok
TPOAKEN B KAMEPE
I'opsieBay.
JlabopaTtopHas pabota
«OO0HapyxeHHe
IPOJIYKTOB CIIUPTOBOTO
OpO>KEHUS: STUIIOBOTO
CIUpTa M YTICKUCIIOTO
razay.

JlabopaTtopHas pabota
«Habmonenue
Pa3MHOXCHUS
TIPOMKIKEBBIX KIIETOK.
[IpakTuueckas padbora
«ITonmyuenue TBOpOra
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxkTepuii».
[TpakTuueckas padbora
«OCHOBHBIC BUIBI KBaca
U UX XapaKTePHUCTUKA»
«Apoxoxu u
MOJIOYHOKHCIIBIE
OakTepuu,
IPUMEHSEMBIE TS
MIPOM3BOJICTBA KBACay.
[Tpaktrueckas padbota
«CpaBHUTEIBHBIN
aHaJM3 Pa3BUTHS
JPOXKEN B a3POOHBIX U
aHa’POOHBIX
YCIIOBHSIX).
[Tpaktruueckas pabota
«MeToabl OLlEeHKHU
CBOWCTB
XJICOOTIEKaPHBIX
TIPOAKIKEH.
OcoOenHoctu
PUMEHEHHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TPOKIKEN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XMMHYECKHIX
(akTOpOB Ha KAUECTBO
OMOTEXHOJIOTMYECKOMN
npoayKiuu (KBac,
kedup, ChIp, XJ1e0 U
TP )».
Uccnenosarenbckas
paborta «Bnusiue
(UBUKO-XUMHUECKUX
(dhakTOpOB HA POCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHoCTh 1 [Tpaktnueckas padbota
Hacaeacreennas M3MEHUYNBOCTbh — OCHOBHBIE «MoaudukanmoHHas
uagopmanus (8 4) | CBOWCTBA KUBBIX OPTaHU3MOB. U3MEHYUBOCTD (JIUCThA,
N3menunBoCTh. Byl UTOJIKH C OJTHOTO
U3MEHYMBOCTbD. JIEPEBA)».
['en —maTepuanbHBIN HOCUTEND [IpakTuueckas paborta
HACJIEICTBEHHOCTH U «I"eH — uHCTpYKIHUA IO
n3MeH4YnBoCTH. HykenHoBele cOOpKe KJIETKH (Ha
KHUCIIOTHI. JIokann3anus oucepe uiu
T€HETUYECKOr0 MaTepHalia B KOHCTPYKTOPE)».
KJeTke. [lenenue KieTok. [IpakTuueckas padora
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJIEKYJISIPHON OHOJIOTHH. oytepOpoe (moboi
Tpanckpunmus. TpaHcnsauus. 0O0BEKT U3 MpeAbLAyIIeH
MyTtauuu. paboThl, Tl UBMEHEHNE
WHCTPYKIIMH TPUBEIET
K U3MEHEHUIO
BHEIIIHETO BH/IA
00BEKTa)».
Tema 5. [TomoxeHune BUPYCOB B CUCTEME [IpocmoTp
Bupycosorusi (6 4) | opranndeckoro mupa. CTpyKTypa v | JOKYMEHTaJILHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanust Bupycos. [Tpaktrueckas paboTa.
Penponykuus BupycoB. Bupycer - «Merton pa3BeieHUN».
BO30yAUTENN UH(DEKIIUMOHHBIX [TpakTHueckas paborta.
6one3Hneil. OHKOBUPYCHI. «TurpoBanue
bakrepuodaru: crpoenue, O0akTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo 61 60pHOBI C
BHUpYCaMHU.

Tema 6. 'ennan OCHOBBI FT€HHOW UHKEHEPUU. [IpakTuyeckas pabota
HHKEHepusl U Bexkropa. Cnenuduyeckue «OHIOHYKIIea3bl
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (pabora ¢
8 4) buorexHomornu NpoayKIHH HYKJIEOTHIHBIMU
OCJIKOB B OaKTEPHATBHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJbTypax. JlocTHKeHUs: TeHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTUH. [TpakTrueckas padbora
CRISPR/Cas — cucrema «I"eHHBIC HOYKHHIIBI -
aJanTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeit. FTMO. Metoasl | (MogenupoBaHuE Ha
nonydenus ' MO. oymare)y.
Urpa-guckyccus:
«Bpiurpaii rpaHT Ha
coznpanue 'MO»y.
Tema 7. JlomecTukaius OCHOBHBIX Juckyccust
Buorexnonoruu B JIOMAIITHUX KUBOTHBIX; «JlomecTukanus, Bce Ju
’KMBOTHOBOJICTBE COBPEMEHHBIE KCIIEPUMEHTBI 1O pacTeHUs U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE JKUBYT PSAJIOM
(Jiucuiia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCIEPUMEHTHI HAYYHOU IIKOJIbI OJIOMAIlIHUBAKOTCS?
akazeMuka bensena). MO>KHO JIM CHUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMUBOTHOBO/ICTBE: TPAHCIJIAHTALIUS | OJOMAIIIHEHHBIM
SMOPHOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [TpakTuueckas pabora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Metonnka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIUPOBaHUE HA
pa3BUTHH 3a00JICBaHUM JOMAITHUX | Oymare).
KUBOTHBIX M1 OCHOBHBIX MEpax [IpakTuueckas paborta
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBieHue panyoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS KUBOTHOTO,
*KUBOTHBIX. [TonoxkurensHoe 1 pacyer pacxoJI0B Ha
no0o04YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3JICCTBUU aHTUOMOTUKOB Ha HccnenoBarenbekas
OpraHu3M B XOJI€ JICUCHUS pabota «Or1eHka
YKUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOM
BeTepUHApUM. buoTexHomorus MPOTYKIIAM.
KOPMOBBIX MPenapaTosB.
Tema 8. OCHOBHEIE METOIBI CEJIEKIINH. [IpakTuueckas pabora
buorexnosoruu B I'ubpuauzanus. Dopmer oTéOpa. «BpIpammBaem ropox.

PACTCHUECBOACTBE

OcHOBHbBIE HaNPaBJICHHUSI

Kak nposectu




(10 )

CEJIEKIINU: YIyUllIEHUE
YPOKaNHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U AOMOTUYECKUM
dakTopam.

OCHOBHBIE TOAXO/IbI CEJIEKIINN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenui, [ mbpuauzanus,
oTJaJeHHas THOpHUIn3aLINS,
UCKYCCTBEHHBIN 0TOOp, reTepO3HuC,
TpaHchopmalus, MyTareHes,
TEHETUYECKOE PEAAKTUPOBAHUE).
Hctopus cenekuuu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOU(PUITUPOBATH pacTEHUS?
['enHnas unxenepus pacteHuit: Uro
TaKO€ reHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Mertoabl nonyuenus. O6pa3oBanue
OIyXOJIEW Y PACTECHUM.
ArpobakTepuanbHas
Tpanchopmans: Ti-T1a3MuIbl.
I'enst T-JIHK. MonekyisipHo-
FeHETUYECKUE MEXAHU3MBbI
TpaHnchopmaruu. ['eneTnyeckoe
penaktupoBanue. COBpeMEHHbIE
MOAXObI U TOCTHXKCHUS
TE€HETUYECKOTO PEeIaKTUPOBAHUS
pacTeHuil.

Ectb 1u xu3Hb B ipoOupke?
buoTtexHoMOrHs KyIbTypHBIX
pacTeHuil.

CKpELIMBaHUE Y
ropoxay.
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MozenupoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
UccnenoBatenbekast
pabota «BripanBanue
pacTeHui B IpOOUPKE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yabTaTaMu
TPEIBITYIIIX
JKCIIEPUMEHTOB 1O
COCTaBJICHUIO
MUTATETbHBIX
pPacTBOPOB UL
pacTeHuii).

Moayab «MoJiekyJsipHble 0CHOBBI (pu3H0J10ruu U papmakoorum» 9 Kiace

(68 yacoB)
Tembl OcHoBHoOe cojep:KaHue JlesAITeIbHOCTD
IKOJLHUKOB
Tema 1. BBenenue. buorennsie anemenTtsl: | MccnemoBaTenbckas
duzunojornueckas opranorensl: O, C, N, H. pabota
xumus (20 v) AxTuBHBIE POpMEBI KHCIOpoaa, nx | «KomuuecTBeHnHas
MOJy4YeHHEe, HeUTpanu3aiusl. OIIEHKA COJIep>KaHUS

Makpo3s1eMEHTBI: TPOLICHT

MHKPOI3JICMCHTOB HUJIU




COAEpKaHUS B OpraHu3Me,
BBITIOJTHsIEeMast QyHKITHS,
COJIep>KaHUE B MIPOAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIEeMast QyHKIIHS,
CoZIepKaHUE B MPOYKTaX MUTAHUSI.
[TocnencTBus nepeo3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
reMOIMaHUH, UTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamiue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BunbcoHna, CBsI3aHHBIC C
MeTa00JIU3MOM MEIU.

ToxcHu4HbIC PJIEMEHTHI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
AKUPOBOrO0 OOMEHA.
Jucnununemun.

VrneBoasl. 3a001eBaHUS YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yraeBoaHoro oomena. CaxapHbIi
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIoBeKa, CBA3aHHBIC C
HapyILIeHUIMHU OEJIKOBOTO OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
MexanusM nenctsust. Kitaccol
(hepMEHTATUBHBIX PEAKIIUM.
KodepmenTsr.

BuTtamuHbl KUpOpacTBOPUMBIE,
BoJIopacTBopuMeIe. [IpeBpaliienne

BUTaMHHOB B ITMIIEBBIX
IPOLYKTAX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKUe
MOJIEKYJIBD.
[IpakTueckoe 3ansTue
«JIeHaTypauus OEIKOB»
[IpakTrueckoe 3aHATHE
«M3ydeHne akTHBHOCTH
aMuIIa3bD».
[IpakTyeckoe 3aHaTHe
«/Inanus (knerouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. [ TIokoHeorenes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oneBanus. [IpakTuyueckoe
3aHATHE: «pEUICHUE 3a7a4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsl.
OyHkMM MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THuBI KOHTAKTOB MEX]y KIIETKaMHU.
3HaueHUE MEKKJICTOUYHOU
KOMMYHUKALMH JUIS1 310POBbSI
Opra’usma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
Teppuropun. HememOpanHbie
OpraHOU/IbL.

Tema 2.
MouiekyasipHast
ounostorus (20 u)

OCHOBHBIE BEXU PAa3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KHUCOTHI.
OCHOBHbIE IPUHIIUIIBI CTPOCHUS.
MatpuuHble CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[IpuHUMNBI pEeTUIMKALIUN.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMIBI penapanuu.
Tpanckpunus.

I'enernueckuui kon. Tpaucusuus.
Opranu3anusi reHoMa BUPYCOB
IIpoTuBOBHUpYCHBIE CPEACTBA,
MEXaHU3MbI UX JIEUCTBUSI.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brraenenue JIHK u3
OaHaHay.
[Tpaktrueckas padbota
«Monens JIHK-
OpHUTaMI».
[Tpaktuueckas pabota
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momonipsro
CIEKTPOHOTOMETPHIDY
(TTpu HATTUYUH
00opyoBaHus).
[Tpaktrueckas pabota
«PennukaTuBHas
MallliHa (Urpa-




AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranu3zanusi reHoMa dyKapuoT
['eHOMHOE perlakTUpOBaHUE.

JEMOHCTPALIHS )».
[IpakTudeckas pabora
«ITP (Mmonensb
aMITuUKaIus Ha
oymare)».
[IpakTuyeckas pabota
«Cuna mpoMoTOopay.
[IpakTuueckas padora
«Pemenue 3amau Ha
T€HETHYCCKUM KO.
[IpakTuyeckas pabota
«DoyTuHT OEIKOBY.
HccnenoBaTenbckas
pabora
«Pacmpoctpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTEpUN».
[Tpaktrueckas padbota
«Pabora B
COBPEMEHHBIX
FeHEeTHYECKHUX 0a3zax
naHHbIX. [IpoBenenue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexkapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJiorus MOAXO0Ja K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. O OINPEIETICHUIO

CKpHWHMHT U €T0 METO/IBI.

I1ytn BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopb1us) nexapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBaHUSI.
TpaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. [ eHbI 1 OeJIKK TIepBOi
¢da3bl OuoTpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
sanuMuHaIMs. ['eHbl u Oenku
BTOpOH (ha3wl OMOTpaHcHopMaIi.
®apmakoarHaMuka. [ 1aBHOE U
no6oyHoOe, pe30pOTUBHOE U
MECTHOE, IIPSIMOE, HEMIPSIMOE U
pednexkTopHoe AeicTBHE.

TOKCUYHOCTH BEIIIECTB
Ha APTEMUAUSIX.
[TpakTuueckas pabora
«Kapra 3xcnpeccun
n0(haMHUHOBBIX U
CEPOTOHHUHOBBIX
peLenTopoB B MO3re
MBIIIICI.
HUccnenoBarennckas
pabota
«IloBenieHUeCKE TECTHI
Ha pbIOKax Danio rario.
CaeTIio-TeMHast
Kamepay.
Hccnenosarennckas
pabota
«IToBeneHueckue TecTbl




Bubl B3auMOaECTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPHUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHn3MBbl TUraHA-pEeLenTOPHOTO
B3auMojencTBUs. CeIEKTUBHOCTD
(M30MpaTeaIbHOCTD) JCHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakooruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
Kypapenog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi peryssuus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE PELICITOPHI: TUIIHI,
MOJICKYJISIpHAsl OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHU S, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
METUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHHE TTpenapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
UMMYHHTETA. PapMaKOJIOTHUECKas

Ha pbIOKax Danio rario.
OTKpBITOE TIOJIEY.
UccnenoBarenbekas
pabota
«lIloBeneHuecKre TECTHI
Ha peIOkax Danio rario.
CraitHoe moBeJcHUEY.
[IpakTrnueckas padora
«BausiHue agpeHannna
Ha CepJICYHbIC
COKpaIlEHUS
(mporpaMMHOE
oOecrieueHue)».
[IpakTuueckas padbora
«I'ucromornueckue
npenapaTbl UMMYHHOU
CHUCTEMBD».
[IpakTuueckas padbora
«"ucronornyeckue
npenapatbl HEPBHOM
CHUCTEMBD».




XapaKTepUCTHKA UHTEPJICUKNHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETAa, MEJIUAIIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCTIAJIUTEILHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoornyeckas
XapaKTePUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH IEUCTBHS HA
LEHTPAIbHYIO CUCTEMY.
®du3nosiornyeckuii coH; ¢as3bl CHa.
Buner Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THIIBIL.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTCHHBIE JIMTAH Ibl OTTUATHBIX
PELENTOPOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HA (DYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO C(hepy, PBOTHBIM
LEHTp, apTepUATBHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIC PEIIENTOPHI, UX
JIeHICTBUE Ha KJICTOYHELIE
MeMOpaH#bl, Ha ICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToTeHnman-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU ,Z[€I>'ICTBI/ISI
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IHoTcHOMuaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.

Monayab «MoJiekyJisipHble 0CHOBBI cejiekinm» 9 kiaace (68 yacos)

u3MmeHeHus B crpoenuu JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranusanys reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUabHbIE MTPENapaThl.
Opranuzanust reHomMa 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOe coepKaHue JeATeIbHOCTH
IIKOJIbHHUKOB
Tema 1. OcCHOBHBIE BEXU pa3BUTHUA [IpakTuueckas pabora
MouiekyasipHasi MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue JJHK u3
ounostorus (20 u) HyxkienHoBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTuueckas padora
Marpuunsie cuaTesbl. Perumkanus | «Mogens JTHK-
— OCHOBA KJIETOYHOTO JEICHUS. OpHUTaMW».
[IprHIMIIBI peIUTMKALUN. [Tpaktuueckas padbota
Mytanuu. YTo BeI3BIBAET «Onpenenenue

KauyecTBa MpenapaTroB
JIHK ¢ momortiiso
CIIEKTPOHOTOMETPUI
(Tpu HATTUYUH
00opyI0BaHUs ).
[TpakTuueckas pabora
«PernnmukatuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[Tpaktrueckas pabota
«IIP (Monenn
aMIuuKanus Ha
Oymare)».
[Tpaktrueckas padbota
«Cuna mpomMoTopay.
[Tpaktrueckas padboTa
«Pemienue 3ama4d Ha
T€HETUYECKUN KOJ.
Tpancasauus».
[Tpaktuueckas pabota
«DonauHT GEITKOBY.
Hccnenoparenbckas
pabora
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEPHil».
[Tpaktuueckas pabota




«PaboTa B OBpeMEHHBIX
reHeTHYeCcKuX 0a3zax
naHHbIX. [IpoBenenune
In silico ananu3za

IIOCJIEIOBATEIbHOCTEN
TEHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Ponesas urpa
MouJiekyJsipHbI€e HCTOPUS Pa3BUTHUS NIPENCTABICHUS | «AJUIEIIN».
OCHOBBI I'€HETHKH O HACJIEICTBEHHOCTH. HccnenoBarenbekuii
(20 v) OT reHa K MpU3HAKY: KaK IpOeKT MyTareHHble
packpacutb KoTa. Uto Takoe (axTOopBbL.
npusHak? [IyTe OT rena 1o Ponesas nurpa «Cyan0a
npu3Haka. Myranuu. Asienu. KJIETKW». [ eHbI-
['eTepo3UroTsl ¥ TOMO3ZHUTOTHI. NEPEKITIOYATENH.

JIOMUHaHTHBIE U PELICCCUBHBIE
aJuienu.

['eHbI cTpOSAT OpraHu3M.
BxitoueHue u BBIKITIOUEHUE
OospIoro Habopa reHoB. Kak
KJIETKY TTIOHUMAIOT, KAKHE TE€HBI
JOJKHBI paboTaTh.

JIucKkpeTHOE HacleJOBaHUE
IIPU3HAKOB. 3aKOHBI Menaens:
OJIVH I'€H - OJIUH Npu3Hak. Cxema
CKpelIuBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB NIEPBOTO
NOKOJIEHUA. 3aKOH PACIIETUICHUS
IpU3HaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOIBKO
TE€HOB - HECKOJIBKO MMPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
HeszaBucumoe pacxoxieHne
xpomocoM. ClierieHHOe
HACJIeI0BAHHUE.

B3aumopericTBre reHoB.
AJenbHOE U HeaJlenbHOE.
Onpenenenue noja. [Tonossie
XpOMOCOMBI. CaMIIbl U CAMKH.
Brnusinue hakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
omnpenenenue nonia. [lomosbie
xpomocombl. [Ipobraema
JOIIOJTHUTENIBHON X-XpOMOCOMBI Y
KEHIIVH. TpeX1BETHBIE KOIIKU.

[IpakTueckoe 3aanue
«AJTOPUTMBI 1JI51
KJIETOK.
[IpakTueckoe 3a1anne
«Enunoobpasue
MIEPBOTO MOKOJIECHUS».
[IpakTnyeckoe 3aianue
«Pacmenenue Bo
BTOPOM MOKOJICHUN.
Uccnenosarenbckuii
MPOEKT «3aKoHBI [
Menpens B
SKCIIEPUMEHTE.
[IpakTueckoe 3a1anne
«Pemrerka [lenneray.
[IpakTyeckoe 3aanue
«HacnenoBanmue,
CLETUIEHHOE C TTOJIOM.
[IpakTrueckoe 3aHsTHE
«B3anmonencTBus
reHOB (MOJICIMPOBAHUE
CHUHTE3a U TpaHCIopTa
NUTMEHTA B KJIETKY)».




Tema 3.
MouiekyasipHbie
OCHOBBI CeJICKINH
(28 v)

['eHbl B mOnyJIAUsAX: BEIUKOE
paBHoBecue. [lomymsamus. YacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesisa. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsiiun
MEHSIOTCSI: YUCIIEHHOCTD,
MHUTpalys ¥ BEIOOp cynpyra.
DaKTOpbI, KOTOPHIE BHIBOJSAT
NONYJIALIMIO U3 PaBHOBECHUS XapIu-
Baiin6epra. UuciaeHHoCTb
nonyJyianuu. Ponesas urpa
«3ddext ocHoBaTens». Hpeid
reHoB. Myranuu. Hecirywalinoe
ckpemuBanue. N3oismusi.
[Tonmynsunuu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanu3m
JEeNUCTBUS €CTECTBEHHOT0 0TOOpA.
JBroKymuii oToop.
MonaudukarmonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOAU(DUKAITUOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HaCJIEAyeMOCTH Ipu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKICOTUHBIE BAPUAHTHI
reroB. [IHK-uumn. [TonHoreHOMHBIM
aHaJIN3 acCOIlMaI.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosioM. JloMecTUKanus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Torcku pactenmii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yesoBeKa. LleHTpel reHeTnyeckoro
pazHooOpasus. Hukounait IBaHoBUY
Basunos. Cenexuusi.
Kombunarmonnas u ruopuiHas
cesiekius. I 'ereposuc.

[IpakTnueckoe 3ananue
«YacToTsl aneneu,
TE€HOTHUIIOB U
(EHOTHUTIOB.
HccnenoBarenbekuii
IIPOEKT «AHaIN3
TE€HETUYECKOMN
CTPYKTYPbI MOMYJISLIUHA
(Ha OCHOBE 3aKOHA
Xapau-Baiianbepra)y.
Ponesas urpa «3ddext
OyTBUIOYHOTO
TOPJIBIIIIKAY.

Pounesas urpa
«EcTecTBEeHHBIN
0oTOODY.
HccnenoBarenbckue
paboThl
«MopaudukanmoHHas
U3MEHYHMBOCTh
pPacTEeHMI B Ipeieiax
BaIlIETO MECTa
KUTEITBCTBAY.
[IpakTyeckoe 3aianue
«ATPOHOMBD.
[IpakTueckoe 3aganue
«I"'oMonoruueckue
PAIIBI HACIEICTBEHHON
U3MEHYUBOCTH.




CoxpaHUTbh U U3YYUTh I'€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuibHO
XpaHUTh TeHbl. Komnekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTobpl KyIbTUBHPOBAHUS 1N Vitro
JUJISL COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs1
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LHEHTPHI B HAIIEH
cTpaHe. ['ne 3aHumaroTcs
TCHETUKOW U TEHOMUKOM 11 HY KT
CEJIBCKOI0 X0351CTBA.




