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MNOACHUTEJBbHASA 3AIINCKA
AKTYaJIbHOCTH M Ha3HAYeHHe nporpamMmel. [Iporpamma pa3zpaborana B

COOTBETCTBUH C TpeboBaHusIMU DeiepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHus, OpUCHTHPOBaHA Ha 00ecIieYeHHE
VMHIUBUYAIBHBIX OTPEOHOCTEN O0YHArONIMXCSl U HAMPABIIEHA HA JTIOCTUKEHUE
IUTAHUPYEMBIX PE3YJIHTATOB OCBOEHUS MPOTrpaMMbl OCHOBHOTO 00IIIEr0o 00pa30BaHUs C
y4eTOM BbIOOpa yYaCTHUKAMH 00pa30BaTENbHBIX OTHOIIEHUH KypCOB BHEYPOUHOM
JEeSATEIbHOCTH. DTO MO3BOJISET 00ECIEYUTh €AMHCTBO 0053aTENbHBIX TPEOOBAHMIA
®I'OC BO BceM MPOCTPaHCTBE MIKOJIBHOIO 00pa30BaHUs: HE TOJBKO HA YPOKE, HO U 3a
€ro MpeaeIaMu.

AKTyaJIbHOCTh peaju3aliil J1aHHOW MPOrpaMMbl 00YCIIOBIIEHA CaMOi 0COOEHHOCTHIO
IIPOEKTHO-UCCIIEOBATEIBCKOMN AEATEIBHOCTH. JTA IEATEIBHOCTD JIEKUT B OCHOBE
[03HABATEJILHOTO UHTEpECca peOeHKa, SBJIAETCS 3aJJI0TOM YMEHUS INIAHUPOBATH JIIOObIE
JEHCTBUS U BaKHBIM YCIIOBUEM YCIIEUTHON peanu3auuu uae. JIroObie n3MeHeHus!
COBPEMEHHOT0 00I1IeCTBA CBSA3AHbI C IPOEKTAMU U UCCIIEJOBAaHUSIMMU - B HayKe,
TBOpPYECTBE, OM3HECE, O0IIECTBEHHOM KU3HU. [103TOMY BaXKHBIM 3JIEMEHTOM pa3BUTHUS
JUYHOCTU 00yYarouierocs sBiseTcsi JOpMUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
MCCIIEIOBATEIBbCKOM IESITENBHOCTH.

[Iporpammoii npeaycMoTpeHo (OPMUPOBAHUE COBPEMEHHOTO TEOPETHUECKOTO
YPOBHS 3HaHUH, a TAKXKE€ U MPAKTUYECKOTO ONbITA pabOThI C Ja0OPATOPHBIM
000py/10BaHUEM, OBJIaICHUE TPUEMAMHU UCCIIEIOBATENLCKOM 1€ATEIbHOCTU. MeTo/1bl
OpraHm3alii 00pa3oBaTeIbHON U HAYYHO-UCCIIEA0BATEIbCKOMN NeATEIbHOCTH
npexycMaTpuBaroT (OPMUPOBAHUE Yy 00YUAIOIIMXCSl HECTAHIaPTHOI'O TBOPUYECKOTO
MBIILJIEHUS, CBOOOIbI CAMOBBIPAKEHUS U UHAUBUAYATbHOCTH CYXKACHUIA.

JI71st noaHOro yyera NoTpeOHOCTEN yqaluxcsl B IporpaMmMe UCIOJIb3yeTCs
i pepeHInpPOBaHHBIN MOJX0/, YTO CTUMYJMPYET YYALIEroCs K YBEIUYEHHUIO
NOTPEOHOCTH B MHAMBUAYAJIbHOM, UHTEIUIEKTYaIbHOW U MTO3HABATEILHON AESITEIbHOCTH
Y PA3BUTHIO HAYYHO-HCCIIEJOBATENBCKUX HABBIKOB. [Iporpamma craner
BOCTpPEOOBaHHOM B NIEPBYIO OUYEPE/Ib MKOJIbHUKAMH, KOTOPhIE UMEIOT CTOMKHI MHTEpEC
Y COOTBETCTBYIOIIYI0 MOTUBALIUIO K U3YYEHUIO IIPEIMETOB €CTECTBEHHO-HAYYHOIO
L[MKJIAa, ECTECTBEHHBIM HayKaM U TE€XHOJIOTHUSIM.

B noxpocTkoBOM BO3pacTe ydalmecs MpOosIBISIOT CBOO 3aMHTEPECOBAHHOCTD B TON
WJIM UHOW 00JIaCTH 3HAHWM, HAYYHOM HAaIpaBJICHUU WK MPOGECcCUOHATBHON
nesTeabHoCcTH. TakuM 00pa3oM NpoucxoauT GOpMHUPOBAHUE MTO3HABATEIILHON U
npo(hecCHOHATFHOM COCTABIIAIONIEH JIMYHOCTH, TOMOTAET y4alleMycsl B ONpeIeICHUH
OyyIero >KM3HEHHOTO MyTH U B TPO(ECCHOHATIEHOM BBIOOPE TOCIIE OKOHYAHUS
mkoJisl. [TonoOHOrO poaa 3aMHTEPECOBAHHOCTH CTUMYJIMPYET OCTOSTHHOE KeJlaHue
IIKOJIbHUKA K MO3HAHWIO HOBOTO, PACIIMPEHUIO U YTIIYyOJIEHHIO COOTBETCTBYIOIINX
3HaHWH, U MOJTYYEHUIO HOBBIX B TOM YHCJIE€ TPAKTUYECKUX HABBIKOB, a TAKkKe



MOTHUBHUPYET ydalerocsi Ha npo(opueHTaIuIO.

[TporpamMMma HariesneHa Ha MOMOILb PEOEHKY B OCBOEHUH OCHOB OpPTaHU3alluU U
OCYLIECTBJIEHUSI COOCTBEHHOM MPOEKTHO-UCCIIEIOBATENBCKOM AESATEIBHOCTH, a TAKKE B
IPUOOPETEHMH HEOOXOIMMOTO ONbITA JJIsl pA0OTHI Ha/l MHIMBH1yaIbHBIM
UCCIIEIOBAaHUEM UJIM MpoekToM. [IporpaMma moMokeT HIKOJILHUKY B 60Jiee rITyOoKoM
U3YYCHUU UHTEPECYIOIEeH ero 00J1acTH €CTECTBEHHBIX HAayK, a TaKKe B IPUOOPETCHUHU
BaXKHBIX COI[MATBHBIX HABBIKOB, HEOOXOIUMBIX JIJIsl TPOIYKTUBHON COIMAIM3AIUU U
dbopMHUpOBaHUS TPAKIAHCKON MTO3UIIUN:

- HaBbIKAa CAMOCTOSITENBHOTO PEHIEHUS aKTYyaJIbHBIX UCCIIEI0BATEIBCKUX MU
NPaKTUYECKUX 3a]1a4, BKIIOYAIOLIEro B ce0s yMEHUE BUIETh U aHAIIM3UPOBATh
po0JIeMbl, HY>KJAIOLINECs B PEIICHUH, YMEHUE JeTaIbHO MpopadaThiBaTh U
peann30BbIBaTh CIIOCOOBI padOTHI C HUIMH, YMEHHUE IIJIAHUPOBATh COOCTBEHHYIO padboTy U
CaMOCTOSITEJIBHO KOHTPOJIMPOBATH CBOE ITPOJIBUKEHUE K JKEIIAEMOMY pE3yNbTaTy;

- HaBbIKa reHepupoBaHUs U 0PopMIIeHHS] COOCTBEHHBIX HJICH, 00JICUeHUs UX B
yI0OHYIO0 AJI pacupocTpaHeHus hopmy;

- - HaBBIKA YBAXXUTEJIBHOIO OTHOLIECHUS K Yy>KUM B3IV, AaM U UJIESM,

0 OpMIIEHHBIM B pab0oTaxX JPYTHUX JIIOJEH, IPYTUX aBTOPOB - BIIaJIE/IbIICB
UHTEIJIEKTYaJIbHOU COOCTBEHHOCTH;

- HaBbIKa MMyOJIMYHOTO BBICTYIUICHUS ITepel OOJIBIION ayJTUTOPUEH,
apryMEHTUPOBAHMS U OTCTAaUBAHUSI CBOEHM TOUKU 3PEHHUS, OTBETOB Ha BOMPOCHI
CBEpPCTHUKOB U B3POCIBIX, YOEKAEHHUS APYTUX B CBOEH IPABOTE, MPOJIBHXKEHHSI CBOMX
e,

- HaBbIKa pabOTHI CO CIENHUATM3UPOBAHHBIMU KOMITBIOTEPHBIMU MTPOTrPaMMaMH,
7a00paTOPHBIM 000PYyTI0BaHUEM, TEXHUYSCKUMHU YCTPOUCTBAMH, OUOINOTCUYHBIMU
(GoHITaMU ¥ MHBIMHU peCcypcaMu, C KOTOPBIMH MOXET OBbITh CBA3aHa MMPOEKTHO-
MCCJIEI0BATENBCKAS IEATEIBHOCTD IKOJIBHHKA.

Kpowme Toro, paboTa mKOJIbHUKA HaJl TPOEKTOM MJIM UCCIIEOBAHUEM OYyIeT
CIOCOOCTBOBATH U Pa3BUTHIO €0 aJICKBATHOM CaMOOLICHKH.

BapuanTsl peaqusauuu nporpaMmmbl 4 (OpMbI IPOBEACHUS 3aAHATHI.

JlanHas mporpamma paccuuTaHa Ha paOoTy cO IIKoJbHUKamMu 5-9 kiaccos. [lexarory
Ba)KHEE aKLICHTHPOBATh CBOE€ BHUMAHHE HE CTOJIBKO HAa KAUECTBE pe3yJbTaTa IPOEKTa
WIN HUCCIIeI0OBaHM, CKOJIBKO Ha TOM, YTOOBI yUalUiics MOTy4all 3HaHUs B TOM YUCIIE U
4yepe3 BBINOJHEHUE TPAKTUYECKOTO 3a/1aHus, A€ BEIBOABI 1 YMO3AKIOYEHUS Ha
OCHOBAaHHMM CBOETO MCCIIEJOBAHUS, YUNJICS CPABHUBATH €T0 PE3YIbTATHI C
TEOPETUYECKUM MATepUAIOM U UCCIIEOBAaHUSMU JPYTUX IIKOJILHUKOB. Takum o0pazom,
HIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEIOBATEIBCKON ACSATEIBHOCTU U TPUOOPETET
HABBIK KPUTUYECKOTO OTHOILICHUS K MaTepuaiy.

[Iporpamma pa3duTa Ha MOYJIH, KOTOPBIE MOTYT OBITh UCTIOJIB30BaHbBI JTHOO
YacTUYHO, 100 MONMHOCTHIO. Tak Moaysb «Kak »kMBOTHBIE U pacTeHUs



npUCcrocadIMBaOTCS» (IBOJTIOLMOHHAS SKOJOTHS) MPEANO0JIaraeTcs sl U3y4eHHs B 5
uim 6 Kiacce B TeueHne ojHoro rojaa (34 gaca B roa). Moaynu «OCHOBBI
PacTEHHEBOICTBa» U «BHOTEXHOJIOTUs pacCUYUTaHbI HA 68 YaCOB U MOTYT OBITh
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roj1) uiu B TeueHuu 1 rona (68 yacos B
ron). Bo BTopom citydae BO3MOKHO MTPOXOKICHUE 000UxX Moysei («OCHOBBI
pacTeHueBOICTBa» B 7 Uiy 8 kiacce, «bruoTexHojaorun» B 7 uiu 8 Kiacce).
AHanoruyHo Moynu «MoJeKyJsipHble OCHOBBI (PU3UOJIOTHH U (DAPMAKOJIOTUI» U
«MonexynsipHble OCHOBBI CEJIEKIIMU» PaCCUUTaHbl HA 68 4acOB U MOTYT OBbITh
peanu3oBaHbl B TeueHUU 2X JieT (1o 34 yaca B roj) uiu B TeueHuu 1 rona (68 yacos B
ron). Bo BTopom citydae BO3MOKHO MTPOXOKICHUE 000UX Moyiel («MoJeKymsipHbIe
OCHOBBI CeJICKIIUM» B 8 Kimacce, « MoJIeKyIsIpHbIe OCHOBBI (PH3UOIOTHH H
dbapmakosiorun» B 9 Kiacce).

MoXHO peKOMEHI0BAaTh UCI0JIb30BaTh MOYJH «Kak )KMBOTHBIE U paCTCHUS
npucnocadanBarTcs», «OCHOBBI paCTEHUEBOACTBAY, «MOJIEKYISIPHBIE OCHOBBI
CeJICKIIMU» B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTesbHOTO 1KkKIa (5-9 kiace o 1 yacy B
HEJIEII0) JJIsl KJIACCOB arpoOMOTEXHOJIOTUYECKOM HanpaBieHHocTU. Monynu «Kak
YKUBOTHBIC U PACTECHUSI MpUcHocaduBatoTCs», «bruorexnomorun» u «MonekynsipHbIe
OCHOBBI ()M3HOJIOTUH U (HAPMAKOJIOTHUN» B KAYECTBE HEMPEPHIBHOTO 00pa30BaTEIHLHOTO
nukia (5-9 knace o 1 yacy B HeJlento) JIJIsl KJIIaCCOB OMOTEXHOJIOTUYECKOTO MU
MEJIUIIMHCKOTO HAIIPABJICHUM.

B3aumocBs3b ¢ nporpaMmoi Bocnutanus. [Iporpamma Kypca BHEYpOUHOU
NeATEILHOCTH pa3padoTaHa ¢ y4eTOM PEKOMEHIAAINI MPUMEPHOHN POrpaMMBbl
BOCITUTAHUS, YYUTHIBAET TICUXOJIOTO-TIEAArOTMUECKIE OCOOCHHOCTH JaHHBIX
BO3PACTHBIX KAaTErOpUA. DTO MO3BOJISIET HA TPAKTUKE COSAUHUTH O0YyJarOIIyIO U
BOCIIUTATENIBHYIO JEATEIbHOCTD Meaarora, OpUEHTUPOBATH €€ HE TOJIBKO Ha
WHTEJJIEKTYaJIbHOE, HO M HAa HPaBCTBEHHOE, COIIMAIbHOE pa3BUTHE peOeHKA. DTO
MPOSIBIISICTCS:

- B OPHOPUTETE JIUYHOCTHBIX PE3YJIbTATOB peaIU3alliU MPOrPAMMbI BHEYPOUHOUH
JEATEIIbHOCTH, HAILIEIIIUX CBOE OTPAXKEHUE U KOHKPETU3AIUIO B MPUMEPHOM
porpaMMe BOCIIUTAHUS;

- B BO3MO’KHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX IPYIIN JIJI1 OPTaHU3aLNH
poOpUEHTAITMOHHOMN JAEATETbHOCTH MKOJLHUKOB, BOCIIUTATEIbHOE 3HAUEHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOU MporpaMMe BOCTIUTaHUS;

- B MHTEPAKTUBHBIX (popMax 3aHATHUM IJIs IKOJbHUKOB, 00ECIIEYNBAIOIITUX
OOJIBIIIYIO UX BOBJICUCHHOCTh B COBMECTHYIO C MIEJJaroroM U JAPYTUMHU JI€ThbMHU
NeSATEeTLHOCTh U BO3MOKHOCTh 00pa30BaHUS HA €€ OCHOBE JIETCKO-B3POCIIBIX
OOIIIHOCTEH, KITFOYEBOE 3HAUCHUE KOTOPBIX JJISI BOCIIUTAHUS MTOAYEPKUBACTCS
IIPUMEPHON TPOTPAMMON BOCIIUTAHUSL.

Ocob0enHocTH padoThHI YYUTEJIA MO0 POrpaMme. 3aj1a4a yYuTeNsl COCTOUT B TOM,



4YTOOBI COMPOBOXKAATH MPOIECC TPOPECCHOHAIBHON OPUEHTAIIMH IIIKOJIbHUKA,
packpbIBasi MOTEHIIMAT KaXKIOTO Yepe3 BOBJICUCHHE B MHOTOOOPa3HYIO IEATEIbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX ¢opMmax. [Ipu 3ToM pe3ynbraToM paboThl yUUTENS B IIEPBYIO
ouepeb SBISETCS JMYHOCTHOE pa3BUTHE ydyallerocs. JINUHOCTHBIX pe3yJIbTaToOB
YUHUTEIb MOXKET JIOCTHYb, YBJIEKas YYeHUKAa COBMECTHON U HHTEPECHON UM 000UM
JeSTEIbHOCTBIO, YCTAHABIIMBAs BO BpEMsl 3aHATUI JTOOPOKETATEIbHYIO,
MOIJIEP>KUBAIOIIYI0 aTMOC(hEpY, HACKIIIAS 3aHATUS IEHHOCTHBIM COAEP>KaHUEM.

[IpumepHas cxema NpoBEACHUS 3aHATUI 110 MPOrPaMME:

1. OOBsicHEHHE TEOPETUIECKOT0 MaTepuaa mo Teme.

2. TloaroToBka K 3KCHEPUMEHTATBHOMY 3aHATHIO, 00CYKIeHHE 00BEKTOB JIJIs
PAKTUYECKOTO 3aHITHS.

3. TlpoBeaenHne MpakTUUYECKOTO 3aHIATHS - OCHOBHAS 3a7jaua OCBOCHUE METOI0JIOTUHU
JAHHOTO HKCIIEPUMEHTA.

4. Ilo okOHYAaHUU MPEAJIOKUTH IETSIM, KOTOPbIE 3aMHTEPECOBATIUCH TaHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B UCCIIEOBATEIbCKUN IPOEKT. J{J1s1 3TOro He06X0AMMO
00CYIUTh OOBEKTHI, KOTOPBIE YUEHUK OYJIET UCCIIeI0BATh, COCTABUTH IIJIaH
HKCIIEPUMEHTA.

5. IlomMOYb yuyeHUKY MPOAHAIU3UPOBATH PE3YIbTAThI IKCIIEPUMEHTA.

OueHuTh pe3ysibTaThl IPOEKTHO-UCCIIEA0BATENBCKON JEATEIbHOCTH IKOJIbHUKOB
MO>KHO B IIPOIIECCE 3aAIIUTHl UMU CBOMX padOT B paMKaXx IIKOJILHOW Hay4YHO-
MPAKTUYECKON KOH(pEPEHIUH.



COJIEPKAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH
Moayab «Kak :KUBOTHBIE U PACTEHHS MPHUCIIOCAOJIUBAOTCH» (IBOJTIOLMOHHAS
3Ko0JI0THus) 5-6 Kiaaccsl (34 yaca)

1.  Mbut uccneoyem rsncuevle 06vexmot (6 uacos)

CBoiicTBa M CTPOEHHE KUBBIX OPraHU3MOB (CTpOEHHUE KIIETKH). Bu, ocoOb -
OpraHu3M Kak eJuHasi cucteMa. Axantanuu (npucrnocodieHus ). [louarue romeocrasza
AKUBOTO opranu3zma. CriocoObl €ro MojiepKaHusl.

[TonsiTue BapuaTuBHOCTH Npu3Haka. MccnegoBatenbekue padboThl «Bee o (CUHULIBI,
Oenku, Oepesbl U T.11.) OauHAKOBBIE? DOTOKBECTY.

Orpannuenus MOPQOIOTHUSCKUX U (hU3HOTOTHYSCKHX aganTaruii. [louemy
OpraHU3MBbI HE CTAHOBSTCS OECKOHEYHO OOJBIITMMU, MAJICHPKUMU, BCESTHBIM.
[TpakTuyeckas padora «CocrapisieM KHUTY PEKOPIOB PACTEHUN U )KUBOTHBIX HAIIETO
Kpas».

2.  Bnusanue oxpysicarowieit cpeovt Ha dcuevle opeanuzmnl (12 uacoes)

dakTopbl OKpyXKaroleh cpepl (abroTuyecKue, OMOTUUECKHE, AHTPOTIOTEHHBIE).
[Tpumepbr abnoTH4ecKux (PaKTOPOB, OKA3HIBAIOIIUX OCHOBHOE BIUSHUE HA
KUZHEACATEIbHOCTD KMUBBIX OPTaHU3MOB: TEMIIEPaTypa, CBET, BIAXKHOCTD.
[TpakTuyeckoe 3ansitue «L{BeT u Temuo» (KyOUKH Jibjia B3BECUTD, MTOJOKUTH B YaIlIKU
[leTtpu Ha pa3HOLBETHYIO Oymary, uepe3 30 MUHYT B3BECUTH 3aHOBO - KTO ObICTpEe
pactasin). [Ipaktuueckoe 3anstue «Uto pacTBopsieTcs B BoJie» (SKCEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3ausatue «Iuddysus BemecTs B Bojie (pacTBOpHI)», «/IBrkeHue
pPacTBOPOB M0 IBETKY». [IpakTrueckoe 3ausitue «Jlen rmmaBaet B Boje (aicOepru,
3amep3anue BoaoeMoB)». [Ipaktuueckoe 3ansatue «Jlen npu 3aMep3aHud paclIupseTCs
(pazpyiienue kamHs (TOYBOOOpa3OBaHuUE), 3aMEeP3aHUE KIIETOK).

OcCHOBHBIE 3aKOHOMEPHOCTHU MPUCTIOCOOICHUS KUBBIX OPTAaHU3MOB K a0OMOTHUYECKUM
(daxTopam. [IpucnocoOneHust K OCHOBHBIM a0MOTHYECKUM (haKTOpaM: TeMIIepaTypa,
BIIAXHOCTH U cBeT. [IpakTrueckoe 3anstue «lllyb6ay» (kyOuKkH Jib/la 3aBEpHYTh B Pa3HbIi
Marepuai, B3Becutb). [Ipaktudeckoe 3anarue «ITurmeHTH (MOKHO pa3AeuTh Ha
BaTMaHe kpacutenu u3 giomacrepony». [Ipaktuueckoe 3anstue «Kak ;KUBOTHBIC
J1aBalOT B BOJIe» (DKCIEPUMEHT C TTUTIETKOM ).

HccnenoBarenbckue padoTsl «BiausiHue cBera (Teria, BIaXXHOCTH, COCTaBa MOYBHI)
Ha PacTEeHUs B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha TOCTYITHOM
Marepuane).

3. Bzaumooeiicmeusn scuevix opzanuimos (4 uaca)

buotnueckue pakTopbl. 3aKOHOMEPHOCTH PA3BUTHS MEKBHUIOBBIX
B3aUMOOTHOIIEHU. Ko3BOMOIMS (XUIIIHUK-KEPTBA; Tapa3UT-X035IMH) DBOJIOIUS
cTpareruii foObBanus iy, ConuanbHOCTh. Bunbi-Becenenisl. [lepedens pactennii-
Bpenurenei. Uccnenosarenbckas padota «HabmroaeHus 3a B3aUMOOTHOIIICHUSIMU
YKUBOTHBIX TIPU JOOBIBAHUM MU (KOPMYIIKH JUISI ITHUIL, ISl TOPOJICKUX WIIH CEIbCKUX



KUBOTHBIX). BeO-kamepsl». MccaenoBarenbckas pabora «PacnpocTpaHeHne BUOB-
CHUHAHTPOIIOB B HAIIEH MECTHOCTH.

4.  UYenoeek ¢ rncusnu pacmenuil u x3eusomuvix? (6 uacoe)

AnTponorenusie (haktopsl. [IpaBaa v, 4To mepBOOBITHBIE JIIOIN KHUJIM B TAPMOHHUHU C
npupoaoil. OJoMaIHUBaHUE U IPUPYUYECHHE )KUBOTHBIX U PACTEHUI. 3a4eM criacaTh
BBIMUPAIOLIUE BUBI, KaK 3TO AeyaTh. KyJabTypHbIE paCTeHHs U UX AUKUE IIPEIKH.
[ToueMy BaskHO MX COXpaHATh. PasHOOOpa3ue KyJbTypHBIX paCTEHUH U UX 3HAUYECHUE B
KU3HU yenoBeka. KpacHas kHura Baieil tepputopun. Oco00 oxpaHsieMble TEPPUTOPUH,
3anoBenHUKU Poccun u mupa. [Ipaktnueckas padora «Pa3Ho0Opa3ue KyJIbTypHBIX
PACTEHMI B BAILIEM PETUOHEY.

HccnenoBatenbckas pabota «BiusiHue aHTpOMOTeHHBIX (DAKTOPOB HA Pa3BUTHE
pacTeHul B TOPOJI€/HACETIEHHOM ITYHKTE.

Okckypceust/mpaktuaeckas padota «OOIIT B BalieM pernoHe - yHUKaJIbHbIE 0ObEKThI
IIPUPOIBD.

5.  Okonozuueckue nuwu (6 uacos)

buocdepa - ogHa U3 BaxkHemmx 06004eK 3eMin. YTo TaKoe «IKOJOTHUUECKUE
HULIW» U KaK OHU opMuUpyroTcs? GopMUpOBaHUE 3HAHUN 110 OMOPa3HOOOpa3HI0
KU3HEHHBIX (POPM, TOBEAECHUECKUX MPUCITIOCOOTIEHUH, MOIU(DUKATMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHe). PacTuTensHbie cooOliecTBa U ux TUIbl. Pazputue
Y CMEHBI PACTUTENBHBIX COOOIIECTB.

HccnenoBatenbckue paboThl «DKOJIOTHYECKUE HUIIN BOKPYT Te€Os - ONUCaHUe
(bakTopoB OKpy:xarolien cpenpl». Mcenenoparensckue paboTbl «@eHOTOTHYECKHE
HaAOJIIOICHUS».

MoayJb «OCHOBBI pacTeHHMEBOACTBa» 7-8 Kiaccshl (68 yacos)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Yro-Takoe paCTeHHEBOJICTBO: OCHOBHBIE (DAKTOPHI BhIPALIUBAHUS PACTEHUH.
Hcropus pa3BuTus arpoxumMudeckux 3Hanui (padorsl M.B. JIomoHocoBa, 1O. JIubuxa,
Bbyccenro, B.B. [lokyuaeBa, K.A. Tumupsizena, [1.A. Kocteruesa, /I.H. ITpssHumHnkoBa
u ap.). [Ipaktudeckas pabora «bouka JIuGuxay.

2. Aepomexnuueckuii 3xkcnepumenm (6 uacos)

[IpaBuna mocTaHOBKM arpo3kcnepumMeHToB. [locTaHOBKa 3KCIEPUMEHTOB €
pacTeHusiMU. BbIOOp TEMBbI, COCTaBICHUE TUIIOTE3bI, LIEJIU U 33/1a4 SKCIIEPUMEHTA 110
BBIpAIIMBAHUIO PACTEHUI B KOHTPOJIUpyeMo# cpene. KoHTposu, MOBTOPHOCTH,
npoBeaeHue skcnepuMmenTa. [lnanupoanue sxcrepumenta. O1eHKa pe3ynbTaToB
skcriepuMenTa. MccnenoBarensckas padbota « @akTopsl, BAUSIONINE HAa IPOpPACcCTaHUE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOJIOTMU KPYTJIOTOAMYHOIO BBIPAIIMBAHUS CAaTOB U MUKPO3€EJIEHU B
KOHTPOJIMPYEMbIX HCKYCCTBEHHBIX yclIOBUAX. COOp YCTAaHOBKU ISl BhIpAIIMBAHUS
pacTeHUul B KOHTPOJIUPYEMBIX YCIOBHSIX.



3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuit (20 uacos)

Bopna. PactBop. BeiTsikka. AHHOHBI, KATUOHBI, dJIEKTPONPOBOAHOCTE U pH pacTBopa.
Ponb XUMHUYECKHUX 371EMEHTOB B TUTaHUU pacTeHUi. [lomydeHne nuTaTebHbIX BEIIECTB
pacteHusiMu. [Ipaktnyeckas padora «CxeMbl IUTATENIBbHBIX pacTBOPOB. Pacuer 103
yInoOpeHul sl MUTaTeIbHBIX PACTBOPOBY.

VY noOpenusi: opraHnyeckue, MUHepaibHble, MUKpOOHOIOTHYECKHE. TUTIBI MUTAHUS
pacteHuii. BoznyiiHoe u MuHepalibHOE (KOPHEBOE) MUTaHUE pacTeHuil. TpaHcnopt
MMATATEJIbHBIX BEUIECTB PACTEHUM: BOCXOIAIIMNA U HUCXOASIINN TOK. BaxkHenmue
KanuitHbie, GocPOopHBIC U a30THBIE YAOOpeHuUs, ux cBoicTBa. [IpocThie u CI0XKHBIE
ynoopenus. [Ipaktuueckas padota «lIpaBuna cmemmBanus ynoopenuin» [Ipaktuueckas
pabota «IluTanue pacTeHHii: TEXHOJIOTHS MPUTOTOBJICHUS TUTATEIBHBIX PACTBOPOB AJIS
Pa3HBIX KYJIbTYp».

PocT u pa3BuTHE pacTeHUIl: 3Tallbl OHTOreHE3a, (PAKTOPHI, BIUSIOIINE HA POCT
pacTeHMii: CBET, I'yCTOTa MOCa0K, MuTaHue, cyocrpar. [Ipaktuueckas pabora
«MOHHTOPHHT MUHEPAIBHOTO IUTAHKS PACTEHUI.

Oco0eHHOCTH MTUTaHUsl PaCTEHUI a30TOM. A30T U €ro 3Ha4€HUE B KU3HU PACTECHU.
@®opMbI a30Ta U UX NPEBPAILLECHUE B TOYBE.

Ucrounnku docdopa 1 pacrenus. 3HaueHue Gocopcoaepxrainx COeTHHEHUN B
KieTke. Pop Makposprudeckux coequHeHut pochopa B SHEPTETUIECKOM OOMEHE.

Bnusinue xanust Ha pu3nueckre CBOMCTBA MPOTOILIa3Mbl, HAa (PEPMEHTHI
YTJI€BOJOPOJAHOIO OOMEHa, CUHTE3 OENKOB U Ap. Poib Kanus B nojaepKaHud HOHHOTO
OanaHca B TKaHX, B IPOLIECCaX CaMOPETyIISIIUH.

PerynstopHas u cTpyKTypooOpa3zoBaTeibHas poJib KajblUs. Y4yacThe B 00pa30BaHUU
KJIETOYHOW CTE€HKH, MOAICPHKAHUU CTPYKTYPbl MEMOpaH M PEryJIslus UX
MIPOHUIIAEMOCTH.

3HayeHue MarHus B MeTaboyin3Me pactenuii. Marauii B coctaBe xjaopoduiiia,
CXOJCTBO XJIOpPO(UILIAa U TEMOTIIO0MHA KaK CBUAETEIbCTBO €JUHCTBA OPraHUYECKOTO
MHpa.

Cepa u €ero OCHOBHBIE COEIMHEHHSI, UX POJIb B CTPYKTYPHOU OpraHu3aluy KIETKH,
Y4aCTHE B OKMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUAX.

MukponsnemenTsl. [IpencraBienus o poiar MUKPO3JIEMEHTOB B METa00IU3Me
pacteHui. OCOOEHHOCTH MOCTYIUUIEHUS] MUKPOJJIEMEHTOB B pacTeHus. CHHEpru3M U
AHTaroHW3M 3JIEMEHTOB TUTAHUSL PACTEHUIA.

PacturensHas quarHoCcTUKa M METOJIBI UICHTU(DUKAIINN HEA0CTaTKa/M30bITKA
sneMeHToB nutanus. [IpakTuueckas padbota «PacTuTenbHas JUarHOCTHKA.

UccnenoBatenbckas padota «O1eHKa COCTOSIHUSI KOMHATHBIX PACTCHHM, pacTEHUN
Ha IIKOJIBHOW TEPPUTOPHH, YCTAHOBKA MMPUYMH ITATOJIOTUYECKUX COCTOSHUN (TIpH
HaJINYUN ).

UccnenoBarenbekas padota «O1ieHKa BIUSHUS PAa3TUYHBIX JIEMEHTOB HA COCTOSIHUE



pacTeHuil (COCTaBICHHUE PA3IUYHBIX MTOJKOPMOK)».

4.  Pezynamopwl pocma pacmenuii. 3auwguma pacmenuil (4 uaca)

[TonsiTre o perynsaTopax pocta pacteHH. CTUMYIATOPHI pocTa - (PUTOTOPMOHBI
(ayxcuHbI, rTHOOEPEIUTMHBI, IUTOKUHUHBI). IHTHOUTOPHI pocTa pacTeHwuii: 1. mpupoaHbIe
(aOcru3oBas KUCIOTa U HEKOTOPbIE (PeHOIbHBIC BellecTBa (MKyMapoBas, KopuyHasi,
CAJIMIIWIIOBAS K-Thl), 2. CHHTETUYECKHE (MOP(AKTUHBI, pETapIaHThI, 1e(OTUaHTHI,
J€CUKAHTHI, repOouIuibl). DUTOMOHUTOPUHT U OLIEHKA COCTOSTHUSI PACTCHU.
CoBpeMeHHbIe ciocoObl MOHUTOpUHTrA. [IpakTyeckas padora « DUTOMOHUTOPUHT U
OLICHKA COCTOSAHUS pacTeHui. CoBpeMEHHbIE CIOCOOBI MOHUTOPUHTA.

HccnenoBatenbckas pabota «BrnusiHue rerepoaykciuHa Ha mpopacTtanue (pocT Ha
Pa3HbIX CTAJIUAX, B Pa3HBIX YCIOBUAX) PA3IIMYHBIX PACTEHUIN.

3amura pacTeHUil OT BpeAuTeNe: oCHOBbI OnomeTona. [Tpaktuueckas padora
«MHCeKTapuu: IpaBuIa U YCIOBHSI Pa3BEACHUS NOJIE3HBIX HACEKOMBIX).

5. Boomuas, necuanasn u nousennas Kyjabmypbol, UX npUMEHeHUe 6 blPAUUBAHUL
pacmenuii. Quzuonocua pacmenuii (8 uacos)

Bopanasi, necuanasi ¥ mOYBEHHAs KYJbTYpbl, UX IPUMEHEHUE B BhIpAIllUBAaHUU
pactenuii. [IpoBenenre Boabl B KOpHE U cTediie pactenuil. [Ipaktudeckas padbota
«KopHeBoe naBiieHue».

BoHBII pexuM pacTeHHil: CTPOEHUE YCThUIL: (PAKTOPHI, BIUSIONINE HA UX
PACKpBITHE U 3aKpBITHE. 3HAUEHHE MEXaHNU3Ma PETYJISLIUNA UCIIAPEHUS BJIArM PACTEHUEM.
[TpakTnueckas padbota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBatenbckue paboThl: «BiusHUe yCIOBHI COfepKaHUs paCTEHUHN Ha
KOJIMYECTBO YCTBUI.

@DOTOCHHTE3 - YHUKAIBHBIN Mpoliecc pacteHuid. TemHoBas U cBeToBas (hasbl
(doTtocunTesza. 3HaueHue GOTOCUHTE3A JIs JKUBBIX opraHu3MoB. [IpakTuueckas padboTa
«DyHKIMOHANIbHASA TUArHOCTUKA PACTEHUI M0 aKTUBHOCTHU XJIOPOILJIACTOBY
Hccnenosarenbckas padota «Omnpenenenue xiopodpusia A u b, onenka
(OTOCUHTETUYECKOI aKTUBHOCTHU pacTEHUH U (PAKTOPOB, BIUSIOUINX HA HEEY.

@akTophl pOCTA paCTEHUN: BO3AYX U adpauus. [log3zeMHOe NbIXaHUE PACTCHUM:
COCTaB MOYBEHHOT'O BO3/1yXa, ra3000MeH. ['a3000MeH 1pu 6ecrioYBEeHHOM
BbIpaiuBaHuu. [Ipaktuueckas padota «Aspanusi, CO2 u O2. [IpixaHue pacTeHHUII».
[IpakTruueckas pabota «lpIxaHue paCTeHHIi: OLIeHKAa HHTEHCUBHOCTH JIbIXaHUSI
PAaCTEHUH U IIOJ0BY.

HccnenoBatenbckue paboThl: «BnusHue cnocoba BeIpamMBaHus (cocTaBa
MUTaTEIbHON CMECH, CXEMbI BHECEHUS) HA POCT M PA3BUTHS PA3IMYHBIX PACTEHUIN.

6. Kynomypuwie pacmenus. Cospemennuie acnekmul cenexuyuu (20 uacos)

Kak genoBek ctai ucnosib3oBaTh pacTeHus? CBs3b pa3BUTHS IUBWIM3ALMU YEJIOBEKA
Y OJIOMAaIllIHUBaHUs pacteHuil. Jlomectukanus. Juckyccus «JloMmectukamnus, Bce au
pacTeHus ¥ )KUBOTHbBIE, KOTOPBIE )KUBYT PSAAOM C YEJTOBEKOM UM OJJOMAIIHUBAIOTCS?



MOXHO 1 CUMTaTh TapakaHa OJIOMAIIHEHHBIM KUBOTHBIM?)

HacnencTBeHHOCTh M N3MEHUYHBOCTB - OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buapl nsmenunBocth. [IpakTuueckas pabora « MoaudukanuoHHas
U3MEHYHMBOCTb (JIUCThS, UTOJIKU C OJTHOTO JEPEBA)».

I'en - MmaTepuanbHBI HOCUTEIb HACIEACTBEHHOCTH U U3MEHYMBOCTU. HyKIIeHHOBBIE
KHUCJIOTHI. JIOKanu3anus TeHETUYECKOr0 MaTepuania B KJeTKe. JleJIeHne KIETOK.
Permnmukanus JJTHK. OcHoBHast gorma MolieKyssipHoit Ouonoruu. Tpanckpumniys.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «I'eH - HHCTpYKIHS 10 COOpPKE KIETKU
(ma Oucepe wim KOHCTpYKTOpE)». [IpakTHdeckas padota «MyTtarus Ha OyTepOpoe
(;1r00011 00BEKT U3 MPEeABIAYIIEH pabOThI, T/Ie U3MEHEHUE HHCTPYKIIMH MPUBEICT K
M3MEHEHHIO BHEIIHETO BUIA OOBEKTA)Y.

D¢ dexT OYTHIIIOUHOTO TOPJIBIIIKA U TEHETHYECKOE pasHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHATh FTEHETUUECKUE PEeCYpChl pacTeHU? OCHOBHBIE CLIOCOObBI
COXpaHCHHS TCHETHYECKUX pecypcoB pacTenuid (ex Situ u in situ).

3unauenue pabot H.W. BaBuiioBa. 3akoH romosiorudeckux psijaoB. LleHTpbl
ITPOUCXOKICHUS KynbTypHbIX pactenuid H.M. Basuiosa u I1.M. JKykoBckoro.
[Ipaktrueckas padorta no rpynnam «OTKy1a Ha HaIMX cToIax (PYKThI/OBOLIU/3IIAKI.

OcHoBHbIe MeTObI cenekiuu. ['uobpuauzanus. opmsl ot6opa. OCHOBHBIE
HaIlpaBJICHUS CENEKUUU: YIIYUIICHHE YPOKAHNHOCTH, YCTOMYUBOCTA K OMOTUYECKUM U
abuotnueckum Qakropam. [Ipakruueckas padota «BripammBaem ropox. Kak nposectu
CKPEIIMBAHUE Y TOPOXA».

Ectp 11 sxxu3Hb B ipobupke? bruoTexHomorus KyabTypHBIX pACTEHUN.
UccnenoBarenbckas padbota «BeipanuBanue pacTeHU B TpOOUPKE» (MOKHO
BOCIIOJIb30BaThCA PE3YJIbTATAMU MPEABIIYIINX IKCIIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHU ).

Kak yenoBek MoxkeT MoaupUIIMpoBaTh pacteHusa? ['eHeTnueckoe pegakTupoBaHUeE.
CoBpeMeHHbIE TOAXOAbI U IOCTUKEHUSI TEHETUYECKOTO PEJaKTUPOBAHUS PACTCHHUIA.
[IpakTruueckas pabota «['€eHOMHbBIE HOKHHUIIBI (MOJIETUPOBAHNE PAOOTHI CUCTEMBI
CRISP-Cas).

7.  Pacmumenvnasn npooykyus. (8 uacoe)

HanzemHuble u mog3zemMHbie opransl pacteHuil. [lober u Bupou3MeHeHHbIN moder
pacteHuii. CriocoObl pa3MHOKEHHS pACTEHUH.

[TonsTue o kauecTBe NMPOAYKTOB NMUTaHUS. [IpoOIeMbl KOHKYPEHITUU OTEYECTBEHHBIX
MPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA JOCTABKH U CPEJICTBA COXPAHEHHUS
npoayKToB nuTanus. [Ipaktuueckas padora «lIpenenbHo H0MyCTUMBIE KOHIICHTPAITUN
(ITIK) 1 MmeToap1 KOHTPOJISE 0€30TTaCHOCTH PACTUTEIBHBIX MPOAYKTOB MMUTAHUS.

Muxkpo3seneHb: oJIe3HOCTh U TexHojorus. MccnenoBarenbckas padora «OieHka
KauecTBa BBIPAILIEHHOW MUKpPO3eJIeHn» (JIN0O CBOsI, TMOO M3 Mara3uHa).

Xumudeckuit aHanu3 npoaykiu. OcHoBeI ciekTpodoTomeTpuu. [ToTeHimomerpus.



Xpomarorpadusi. [Ipaktuueckas pabota «MeToIbl OLIEHKH KauecTBa PaCTUTENIbHOM
IPOAYKIMH: XPAHEHNE U COXPAHHOCTh MUTATENbHBIX BEIIECTBY (110 JOCTYITHOMY
000pyI0BaHUIO).

Hccnenosatenbckas padborta «Omnpenenenue Buramuaa C METo10M 00paTHOTO
TUTPOBAHUS B IJIOJIaX HA PA3HOM CPOKE (COCO0€) XpaHEHUS.

Monayab «buorexnosorus» 7-8 kiaccnl (68 yacos)
1. Buomexnonozus (4 uaca)

[TonsiTne 6MOTEXHOJIOTHH. 3a4eM YeJIOBEKY OMOTEXHOJIOTUH, B YEM UX
PEUMYIIECTBO NEpe]l XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: TPOMBIIIJIEHHBIE MUKPOOPTaHU3MBI, KIIETKUA U TKAaHU PACTEHHH,
’KUBOTHBIX U YeJIOBEKa, Onokaranu3atopsl. [Ipaktudeckas padota «IIpumepsr
MPUMEHEHUSI OMOJIOTUYECKHX OOBEKTOB B TBOEH KU3HI.

ChIpbe 11 OMOCHHTE3a U OLIEHKA €ro OMOJI0ruuecKor IeHHOCTH. OCHOBHBIE
MCTOYHUKH YyTIIepo/a, a30T1a, pocopa, MUKpodJIeMeHTOB. MccaenoBaHne HOBBIX
MCTOYHUKOB CBIPbs (BKJIIOUAst BOIIPOCHI €r0 MPeIBApUTENIbHON 00paboTKH), pa3paboTka
HOBBIX MUTATENbHBIX CPEJI, B TOM YHMCIIE€ BKIIOYAIOUIUX OMOCTUMYJISATOPHI U APyTUe
AJIEMEHTHI YIPABJICHUS U ONTUMHU3ALMH MPOIECCOB OMOCUHTE3a. MeToAbl ONTUMH3ALUN
MUTATEIbHBIX CPEI.

2.  Muxkpoouonozus (12 uacos)

[TonoxkeHue npoKapuoTOB B CUCTEME OpraHu4eckoro mupa. CtpoeHue
OakrepuanbHo kieTku. Kimaccudukanus 60akrepuii. Mopdomnorus 6akrepuit. [Ipocteie
Y CJIO’KHBIE METOJIbI OKpalnBaHus Oaktepuit. @U3nNoorus OaKTepHil: MUTaHHE,
JIBIXaHue, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (IKCTpeMOPUIBLHOCTD,
0COOEHHOCTH cTpoeHUs KieTkn). JlaboparopHas padboTa « PUKCHPOBAaHHBIE PETAPATHI
OakrTepuil. OnpeneneHne GopMbl IPEIJI0KEHHBIX KYJIbTYp MUKPOOPTaHU3MOB,
HCIIOJNB3YS MPOCTON MeTOJ OKpackmu» JlabopaTopHas padota «OnpeeneHue Tuma
KJIETOYHOW CTEHKH METOAOM OKpalIMBaHus 1o ['pamy» (Ipy HATMYUU PEAKTUBOB).

MOoOJI0YHOKHCI0€ B CTUPTOBOE OposkeHue. @oToTpodHbIe U XeMOTPO(HBIC OAKTEPHUH.
KuneTnueckoe onucaHue nporecca pocta MUKpOOPraHu3MOB. DKCIIOHEHIIUAIbHAS
Mozelnb pocta. Kunetrnka rudenu MmukpoopranusmoB. JlabopaTtopHas padorta
«IIpuroToBiieHrE MPUKU3HEHHBIX MPENAPATOB MOJOYHOKHUCIIBIX OaKTepUii».

[Tatorennsie 6akTepun. UymMHas majoyka u yepHas CMepTh, OOTYJIN3M, CTOJIOHSIK,
Tyoepkyne3. Ucropust 00psObI ¢ OakTepranbHbIMU UHpekusaMu. JlabopaTopHas pabota
«IToceB cmbiBa ¢ pyk Ha yamku [letpuy». JlaboparopHas pabota «Bbiaenenue uncroi
KyJIbTYphl OakTepuii. MeTona pasBeneHuii. MeToa UCTOMIAIONIETO IITPUXay.
JlabopatopHas pabota «Mopdosorndeckas XapakKTepUCTUKA BbIICIEHHON YUCTOMN
KYJbTYpbI: XapaKTepUCTHUKA KOJIOHUHU, opMa OaKTepuil, TUIT KJICTOYHOU CTEHKI.

Boiina 6eckoHeYHOCTH: aHTUOMOTHKY MPOTUB OakTepuil. MexaHu3Mbl AeCTBUI
aHTUOMOTUKOB. MexXKIIeTOUHas KOMMYHUKaIUs 6aktepuii. UyBCTBO KBOpyMa.



JIabopaTtopHas pabora «CpaBHEHHE pOCTa MUKPOOPTaHU3MOB Ha yallke 0e3 U ¢
no0aBiieHUs aHTUOMOTHKOBY MccenmoBarennbckas padora «Ilonck MUKpOOpTraHU3MOB
00JaAaroNMX aHTarOHUCTHYECKOW aKTUBHOCTBIO.

[Ipumenenue 6axTepuii yenoBekoM. Kunernueckoe onucanne OMOCUHTE3A
MPOAYKTOB MUKPOOPTaHU3MaMu. bakTepuu, KOTOpbIE MOTYT pa3iararh IIacTHK.
UccnenoBarenbekas pabota «BeiieeHue MOJIOYHOKHUCIIBIX OaKTepUid, HCCae0BaHUE X
AKTUBHOCTI.

Mukpoopranusmsl B arpoOHoTexHOJIOTHH. ICKycCTBEHHBIE acCOIMAIlMU PACTEHHM €
Mukpoopranusmamu. MccnenoBarensckas padbota «Boiaenenue 0akTepuil mone3HbIX IIs
pacTeHum».

3. Jykapuomuueckue opzanuzmsl 8 Ouomexnonouu (niecHesvle 2pudsl, OpoIHcHcU,
eooopocau) (12 uacos)

[1necHeBbIe TPUOBI MPOTYIIEHTHI OMOJIOTMYECKU aKTUBHBIX BEIIECTB.

OO611ast xapaKTepUCTUKA JPOXKKEN caxapoMHUIIETOB. VICTOpus NCIIOIBb30BaHUS
JIPOACOKEH B TPATUIIMOHHON OMOTEXHOIOTHHU. TeXHOIOTUM BUHOACIUS U XJIEO0TICUeHHUS],
CIIeMAIU3UPOBAHHBIE PaChl Ipoxokeil. Merabonu3Mm nposxokeit. Peakiust ciupToBOro
opoxxenus. JlabopatopHas padota «Iloacuer kieTok Apoxxken B kamepe ['opseBay.
Jlabopartopnas pabota «OOHapy)eHHUE MPOIYKTOB CIIUPTOBOTO OPOKEHUS: STUIIOBOTO
CIIUPTa U YTIEKUCIOro ra3ay. [losydyeHrne BTOpUYHBIX META0OJUTOB B APOAKKAX.
Hpoxoku Kak MpoayleHThl OuoToruvB. [lomydeHue 11eneBbIx OEIKOB B IPOXKIKAX.

Oco00EeHHOCTH BETeTaTUBHOTO U TIOJIOBOTO Pa3MHOXKEHHS Y JPOAIKEH, 3HAUCHHE
M3YUYEHHS] MUTO3a U LIUTOKMWHE3a ISl ONITUMU3AIUU TPOIIECCOB KYJIbTUBUPOBAHUS
JPOMOKEBBIX MITAMMOB, TOHUMAHUS IPUYUH TATOTEHHOCTHU APOXOKEH U TpuOO0B, TTOUCKA
MUIIICHEN QYHTUIIUI0B U pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX MPEMapaToB.
Jlaboparopnas padota «HabmroaeHue pa3aMHOKEHUS APOKIKEBBIX KIETOK.
[Ipaktuueckas padora «Ilonydyenue TBopora u keupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaxrepuity. [IpakTuueckas pabota « OCHOBHBIE BUIbI KBACA U MX XaPAKTEPUCTHKA
«/IpO>K1 1 MOJIOYHOKHCIIbIE OaKTEPUH, MPUMEHSIEMbIE JUIsl IIPOU3BOJICTBA KBACAY.
[IpakTtuueckas pabota «CpaBHUTEIbHBIN aHAIN3 PA3BUTHS IPOKKEN B adPOOHBIX U
aHa’pOOHBIX ycnoBusax». [IpakTrueckas paboTa «MeToabl OIICHKH CBONCTB
XJIeOOTEeKapHBIX JIposxoke. OCOOCHHOCTH MPUMEHEHHUSI MPECCOBAHHBIX, CYIIIEHBIX U
WHCTAHTHBIX JIpoxokei». MccnenoBarenbekas padoTa «BausHue Gu3nko-XxuMUUeCKUX
(aKkTOpOB Ha KaYeCTBO OMOTEXHOJOTUYECKON MPOAYKINH (KBac, Kepup, ChIp, Xjied 1
Ip.)».

Bomopocnu - mepcnekTuBHBIA 00BEKT IS TPOU3BOACTBA OENIKa U YTIIEBOJIOB.
broTtexHomornueckre METO bl OYMCTKU TBEPABIX, JKUJIKUX OTXOJO0B U Ta3000pa3HBIX
0TX0/10B Mpou3BOACTB. CTouHbIE BOABL. CXeMbl OUUCTKU. broQUIbTphI, a3poTeHKH,
METAHTEHKH, OKCUTEHKU. AKTUBHBIN UJI ¥ BXOJSIIIIME B HETO MUKPOOPTAHU3MBI.
Hcnonb3oBaHue BOIOPOCIIEH B OUUCTKE CTOYHBIX BOJI. MiccnenoBarenbekas paboTa



«Bnusuaue puznko-xuMmudeckux axropos Ha poct Bogopociau (Chlorella vulgaris)».

4.  Hacneocmeennasn ungopmayusn (8 uacoes)

HacnenctBeHHOCTh Y MK3MEHUYMBOCTH - OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buapl n3smenunBocTth. [Ipaktrdeckas padbota «MoaudukanmoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en - MmaTepuanbHbBI HOCUTEIL HACIEACTBEHHOCTH U U3MEHYMBOCTU. HyKIIeHHOBBIE
KHUCJIOTHI. JIOKanu3anus TeHETUYECKOr0 MaTepuana B KJeTke. JleJIeHne KIETOK.
Permnmukanus JIHK. OcHoBHast Jorma MosieKysipHoit Ouonoruu. Tpanckpumnims.
Tpaucusust. Myranuu. [paktruueckas padota «I'eH - HHCTPYKIIHS 10 COOPKE KIETKH
(ma Oucepe wim KOHCTpYKTOpE)». [IpakTHdeckas padbota «MyTtarus Ha OyTepOpoe
(;1r000# 00BEKT W3 MPEIbIAYIIEH pabOThI, T/I€ U3MEHEHNE HHCTPYKIINH TIPUBEET K
M3MEHEHHIO BHEIIHETO BUIa OOBEKTA)».

5. Bupyconozusa. (6 uacos)

[TonoxeHne BUPYyCOB B CUCTEME OPraHUuecKoro Mupa. CTpyKTypa U XUMHAYECKUI
coctaB BupycoB. Knaccuduxanus Bupycos. Penpoaykiust Bupycos. [Ipocmotp
JIOKYMEHTAJIbHOTO (UIbMa O BUpPYyCax.

Bupycsl - Bo30yaurenu nunpekuonHbix 0one3neil. OnkoBupychl. bakrepuodaru:
CTpPOCHHE, CBOMCTBa, MpuMeHeHue. [IpakTuueckas padota. «MeTo pa3BeeHUI
[Ipaktuueckas padorta. « TutpoBanue 6akrepruodaropy.

buonornyeckue MetToabpl 60pHOBI ¢ BUpyCcamMu.

6. T'ennas unicenepus u 6uomexHoozuu. (8 uacos)

OcHoBbI reHHOM nHxeHepuu. Bektopa. Criennduueckue hepMeHTh OaKTepui.
[IpakTuueckas pabota « JHIOHYKII€a3bl peCTpUKINUU (paboTa C HyKJICOTUIHBIMH
MOCJIeA0BATEILHOCTAMH Ha OymMare)y.

buotexHomoruu npoayKuuu 0€JIKOB B OaKTepUaIbHBIX KyJIbTypax. JocTikeHus
T€HHON WHXKEHEPUU U OUOTEXHOJIOTHUH.

CRISPR/Cas — cucTtema aanTHBHOIO HMMYHHUTETa OaKTEPHid U apXei.
[Tpaktryeckas padota «I'ernbie HoxHuUIBI - CRISPR/Cas (MmoaenupoBanue Ha Oymare)y»
I'MO. Metoast nonyuenust [MO. Urpa-nuckyccus «Beiurpaii rpadT Ha co3aHue
I'MO».

7. Buomexnonozuu 6 ryxcusomunosoocmaee (8 uacoe)

JlomecTuKaIlys OCHOBHBIE IOMAIIIHUE )KUBOTHBIC,; COBPEMEHHBIE HKCIIEPUMEHTAX 10
JIOMECTUKAIIMN )KUBOTHBIX (JIMCHUIIA, HOPKA U AP. - SKCIEPUMEHTHI HAYyYHOM IIKOJIBI
akanemuka bensiea). Jluckyccus «JlomecTukanus, Bce JId paCTEHUS U )KUBOTHBIE,
KOTOPBIE )KUBYT PSJIOM C YEJIOBEKOM MM OJIOMAIIHUBAIOTCS? MOXKHO JIM CUUTATH
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHbIE METO/IbI B )KUBOTHOBOICTBE: TPAHCIUIAHTAIIHS SMOPHUOHOB, XUMEPHBIC
KUBOTHBIE, KJIIOHUpoBaHue. [IpakTuueckas pabora «MeTouKa KIOHUPOBAHUS
(MonenupoBaHue Ha Oymare).



OcHoOBHbIE 00JIE3HU KUBOTHBIX U POJIb MATOI€HHBIX MUKPOOPTaHU3MOB U Mapa3uToOB
B Pa3BUTHUU 3a00JI€BaHUI TOMAIIHUX )KUBOTHBIX U OCHOBHBIX Mepax 00pbObI C HUMU;
POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OPraHU3MeE )KUBOTHBIX. [10J0KUTENBHOE U
m060YHOE (OTPUIIATETHLHOE) BO3ACHCTBUY aHTUOMOTUKOB HA OPTAaHU3M B XO/I€ JICUCHUS
YKUBOTHBIX; €U U 33J]a4d BETEPUHAPUU. BUOTEXHOIOTHsI KOPMOBBIX ITPENApaTOB.
[Ipaktruueckas pabora «CocTaBiieHre pallioHa MUTAHUS )KUBOTHOTO, PACYET PAcX0/I0B
Ha coniep>kanue». MccienoBarenbekas padoTa «OLieHKa KayecTBa MOJIOYHOM
IPOTYKIIIY.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBuble MeTOAbI cenekiun. [ nopunnzanus. @opmer 0T60pa. OCHOBHBIE
HaIIPaBJICHUS CEJIEKIUU: YIYUIIEHUE YPOKANHOCTH, YCTOMUYNBOCTU K OMOTUYECKUM U
abuotnueckum gakropam. [Ipakrrueckas padota «BripanmBaem ropox. Kak mposectu
CKpELIMBAaHUE y TOPOXay.

OcHOBHBIE MOJXO/AbI CEIEKIIMUA U OMOTEXHOJIOTUU KYJIBTYPHBIX PACTCHUH,
['uOpunuzanus, oTaaneHHas ruOpuan3alysl, HCKyCCTBEHHBIH 0TOOp, TeTepo3Huc,
TpaHchopmalys, MyTareHe3, FeHeTUHYECKOe pejakTupoBanue). Mictopus cenekuuu B
Poccun 1 mupe, HCTOpHs pa3BUTHS BaKHEUIINX COPTOB KYJIbTYPHBIX PACTCHUN.

Kak yenoBek MoxkeT MoAUPUIIMPOBaTh pacTeHus1? [ eHHas MHXXeHepus pacTeHUM:
UTo Takoe TeHeTHYECKast HHKEHEPUS paCTeHUN. TpaHCTreHHbIEe pacTeHUs. MeToIbl
nosyueHusi. OOpa3zoBaHue OyxoJsiel y pacTeHuid. ArpodakTepuanbHasi TpaHCPopMaIus:
Ternazmuael. I'ensl T-JIHK. MonekynsipHO-TEHETUYECKHE MEXAHU3MBI
Tpancopmaruu. ['enerndyeckoe penakrupoBanue. CoBpeMeHHbIE TTOXObI U
JOCTUKEHHSI TEHETHUECKOI 0 peJakTUpOoBaHus pacTeHuid. [Ipaktuueckas padbota
«["eHOMHBIC HOKHHMIIBI (MozAeupoBanue padoTel cuctembl CRISP-Cas).

EcTp 111 u3Hb B ipoOupke? BUOTEXHONOTHS KYJIbTYPHBIX PACTEHUN.
HccnenoBarenbekas padota «BeipanuBanre pacTeHU B IpoOupKe (MOKHO
BOCITOJIB30BAThCS PE3YJIBTATAMU MPEABIIYIINX 3KCIIEPUMEHTOB IO COCTABIICHUIO
MUTATEJbHBIX PACTBOPOB ISl PACTEHUM )».

Moayab «MoJsiekyasipHbie 0CHOBBI (pu3n0J10ruu 1 papmakosorum» 9 kiacc (68
4acoB)

1. @u3uonozuueckas xumus. (20 uacoes)

Beenenue. buorennsie anementsl: opraHorensl: O, C, N, H. AktuBHbie hopmMbl
KHCJIOPOJIa, UX MOJIyYeHUE, HeUTpaau3aiusl.

Maxkpo3eMeHThI: MPOIEHT COAECPKAHUSI B OpraHU3Me, BINOIHIeMast (PyHKLINS,
coziepkaHue B mpoaykTax nutanus. Ca2+ - cBsA3bIBAIONINE OCIKH, ICTIOHUPOBAHUE
KaJIBLIMS, PETYJISILUsS YPOBHS KalbIUs B OpraHu3Me: rOpMOHbI ouek. Mg - ctpoenue
XJIopo(rIIa, €ro aKTUBAIMS COTHEYHON YHEPTHEH.

MUKpO3JIEMEHTBI: B KAKUX MOJIEKYJIaX COAEPKaTCs, BhIOJIHAEMAas QyHKIHUSA,
coziepkaHue B IpoaykTax nutanus. [lociaencTBus nepe1o3upoBKU MUKPO3JIEMEHTAMMU.



Fe - ycBauBaemble TUIIBI COEIMHEHM kene3a. ['eMonpoTenHbl, reMOIMaHuH,
utoxpombl. CU - ycBoeHHE 1 TpaHCcHopT Meau. benku, comepxkarine Meb.
[TaTtonorunueckue cuaApoMbl Menke U BunbcoHa, CBsI3aHHbBIE C META0OJIU3MOM MEJIH.

Toxkcuunble 3neMeHTsI leproanueckor cucTeMsl Ui Oprainn3Ma. BrousHue
HEJIOCTaTKa MaKpO U MUKPO3JIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckas padbota «KonnuecTBeHHass  OLIEHKA COAEp KaHUs
MUKPO3JIEMEHTOB WJIM BATAMUHOB B ITUIIEBBIX TIPOTYKTAX)

XKupsi. 3ab60€eBaHMs YEIOBEKA, CBA3aHHBIEC C HAPYUICHUSIMU KUPOBOTO OOMEHA.
JlucnunuaemMun.

VYrneBoasl. 3a00JieBaHUS YETOBEKA, CBA3aHHBIE C HAPYIICHUSIMU YTJIEBOJHOTO
obmena. CaxapHblif TuaderT.

benku. Ctpoenue. 3a001eBaHus YEIOBEKA, CBI3AHHBIE C HAPYLIEHUSIMH OEIKOBOTO
oOmena. Oynkuuu 6enkoB. epmentsl. Mexanusm neiictBusi. Kiaccsl
dbepmenTaTuBHbIX peakiuii. Kopepmentsl. [IpakTuueckoe 3ansarue «KauecTBeHHbIE
peakiMy Ha opraHnyeckue MoieKkyiby. [Ipaktuueckoe 3ansaTue «Jlenatyparus 0eIKOB»
IIpakTueckoe 3ansaTne «M3ydeHre akTHUBHOCTH aMHJIA3bD».

BuTtamuHbl upopacTBOpuMEbIE, BOJOpacTBOpUMEIE. [IpeBpalieHrne BUTAMUHOB B
aKTUBHBIE (DOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OcHOBHBIE TUIIBI METAOOTUYECKUX peakiuii. bBuosHepreTnueckue mporecchl.
['muxonus. Huxn Kpebcea. Lenb nepeHoca 31eKkTpoHOB. OKUCIEHHUE KUPHBIX KUCIOT.
Karab6anu3zm amunokucior. ['mokoneorene3. CUHTE3 yrieBOI0B, OCIKOB, JKUPOB.
Merabonutnueckue 3aboneBanus. [Ipaktuueckoe 3anstue «Pemenue 3amnay Ha
DHEPIreTUICCKUN OOMEH).

Knetka. [Tonatue memOpanbl. @yHkuuu MeMOpaH. Buapl TpaHCopTa B KIIETKY.
MemOpanHbie opraHou ibl. 3a00J€BaHUS CBSI3aHHBIE C HAPYIIIEHUEM Pa0OThI
MEMOpaHHBIX OpraHes, 00Je3H! HAKOIIeHUsI. TUIbl KOHTAKTOB MEXIY KJICTKAMH.
3HaueHUE MEKKJIETOYHOM KOMMYHUKALIMU JJIsI 310pOBbs opranu3Ma. [Ipaktuueckoe
3aHsTHE «Jlnamus (kietouka Tpayoe).

SAnpo. YpoBHU ymakoBKH XpoMaTHHA. XPOMOCOMHEIE TeppuTopuu. HemeMmOpaHHbie
OPTraHOUBI.

2. Monekynapnas ouonozcus. (20 uacoe)

OCHOBHBIEC BEXH Pa3BUTHS MOJICKYJISIPHOW OMOJIOTHH.

HyxknennoBsie kucnoThl. OCHOBHBIE IPUHITUIIBI CTpOeHUS. [IpakTuueckas padota
«Breigenenue JIHK u3 6ananay. [Ipaktudeckas padora «Moaens JJHK-opuramm.
[Ipaktuueckas padora «Omnpenenenue kadectna npemnapatos JJHK ¢ momorsio
cniekTpooToMeTpun» (MIPU HATMYUK 000PYIOBAHUS).

Marpuunslie cuHTE3bI. Permkanus - OCHOBa KJIETOYHOTO JesieHus. [[puHnumb
perukaruu. [Ipaktudeckas padota «PermkaTuBHas MalimHa (Mrpa-aeMOHCTPAITUs ).
[TpakTuyeckas padora «I 1P (Monens amrmumndukaius Ha Oymare)y.



Mytanuu. YUto Bei3biBaeT uameHenus B crpoennu JJHK. [Ipuniunsl penapanuu.

Tpanckpunmus. [Ipaktuueckas padora «Cuna mpomMoTopay.

I'enetnueckuit koa. [IpakTrueckas padota «Pemienne 3a1a4 Ha TEHETHUECKUI KO
Tpaucmsmus. [Ipaktuueckas padora «DonguHT OEIKOBY.

Opranusanust reHoMa BUpycoB [IpoTUBOBHUpYCHBIE CPEACTBA, MEXAHU3MbI UX
JICHCTBUS.

Opranu3zanus reHoma 0akTepuil AHTHOAKTepHalIbHbIE IPENapaThl.
UccnenoBarenbckast padota «PacripocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»

Opranusanus reHoma 3ykapuot ['eHomMHoe penaktupoBanue. [IpakTudeckas padbora
«Pabora B coBpeMeHHBIX reHeTH4YecKnx 0a3zax maHHbIX. [IpoBenenue In silico ananmsa
MIOCJIEIOBATEIBLHOCTEN TEHOBY.

3.  @apmaxonozus (28 uacos)

ITonsTHe o nexkapcerBax. I IpUHIMIBI TOAX0AA K IOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHHUHT U €ro MeToAbl. MccnenoBarenbekas pabora « OKCIIEPUMEHTSHI 110
ONPENEICHUIO0 TOKCHYHOCTH BEIIECTB HA APTEMUIUAX.

Ilytn BBenenus JIC. apmakOKMHETHKA JIEKAPCTBEHHBIX BEIIECTB. BecackiBaHne
(abcopOumst) nekapcTB. OCHOBHBIE MEXaHU3MBI BcachlBaHUs. TpaHcopT
JIEKapCTBEHHBIX BelIECTB. [ eHbl 1 0enku nepBoil ¢pasel onorpanchopmaruu. [lytu
BBIBEJICHUS JIEKAPCTB U3 OPraHu3Ma. JDKCKpeIus U 3JIMMUHALMS. ['eHbl 1 OenKu BTOpoi
¢a3sl 6uorpanchopmaruu. GapmakoauHamuka. ['maBHoe U m0OOYHOE, pe30pPOTUBHOE U
MECTHOE, IPSMOE, HETIPSIMOE U PEPIIEKTOPHOE IEHCTBUE.

Bunbl B3aumoerictByst JiekapcTB. CUHEPTU3M M aHTarOHU3M IIPH COBMECTHOM
JEHCTBUN JIEKAPCTBEHHBIX BEILECTB, UX PAa3HOBUIHOCTH.

TpancmeMOpaHHbII CUTHAJIMHT. THIIBI KJIETOYHBIX pelenTopoB. MeMOpaHHbIe:
MOHHBIE KaHAJIbI, KAaTATMTUYECKHE U conpshkeHHbIe ¢ G-0enkamu; BHYTPUKICTOYHbIE:
LUTOIUIA3MaTUYECKUE U SiAEpHbIE. MeXaHU3MBbI JIMTaHA-PELENTOPHOrO B3aUMOCHCTBUS.
CenexTuBHOCTH (M30MPATETBLHOCTD) NEUCTBUS, CBA3b «XUMHUUYECKasl CTPYKTYypa -
(bapmakosornyeckasi akTUBHOCTb BEILIECTBY.

PapMaKkoJIOrH4ECKON MOAYJISIIAA CUHANITUYECKON XOJIMHEPTUYECKOUN NIEPENAYN.
MosnekynsapHbIi MEXaHU3M JAEUCTBUS U (hapMaKoJIOorHdecKrue cBorcTra M-
XOJIMHOOJIOKAaTOPOB, TAHTITNO0JIOKATOPOB U KypapernoJ00HbIX CPEICTB.
dapmakosoruueckast peryJisiiiis akTHBHOCTH aJJpeHEPruYecKOro CMHarca.
AIpeHOMHUMETHKH, apEHO0JIOKaTOpbl, cUMIATOMUTUKH. [IpakTueckas paboTa
«BnusHue aapeHanuHa Ha cepieuHble COKpallleHus (IporpaMMHOe 00ECIICUEHUE)».

MonekynsipHasi (papMaKoJIOTusi aHTHAJIEPIUUYECKUX CPECTB. | MCTaMUHOBBIE
pELeNTOpPbI: TUIIBI, MOJIEKYJIsipHas opranuzanusa. Ctabmin3aTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEHCTBUS, 0COOEHHOCTH KIIMHUYECKOTO
MPUMEHEHUS1, TOUKH MPUIIOKEHUS TEUCTBUSI MHTUOUTOPOB JIMIHUIHBIX MEIUATOPOB.

MexaHu3M JeHCTBUS U IPUMEHEHUE MTPENapaToB, CTUMYJIUPYIOUIUX MPOLECCHI



UMMyHHTETA. DapMaKOJIOTUYECKAS] XAPAKTEPUCTUKA NHTEPJICUKNHOB: TIOJIyYEHHUE,
MEXaHU3M JIeHicTBHsI, MpuMeHeHrne. OCHOBBI MaTo()U3NOIOTHH OCTPO(Pa30BOTO OTBETA,
Meauanus BoCaieHus. MOJIEKyISpHBIA MEXAHU3M IMPOTUBOBOCIIAIIUTEILHOTO JEUCTBUS
MIIOKOKOPTHKOCTEPOUIOB, HECTEPOUIHBIX MTPOTUBOBOCIIAIIMTEIBHBIX CPEJCTB.
[IpakTuueckas pabota «[ ucronoruueckue mpemnapaTsl UIMMYHHON CHCTEMBI.

[ToHaTHE O HApKO3€ M HAPKO3HBIX Ipernaparax. KileTOYHbI 1 HEPBHBINA HAPKO3.
®apMaKOJIOTMYECKas XapaKTEPUCTUKA OTAEIbHBIX TPy HAPKO3HBIX CPEICTB.
[TocnenoBarenbHOCTH IEUCTBUS Ha IIEHTPaIbHYIO cuctemy. [IpakTrueckas padoTa
«I'mecronornueckue npenapaTsl HEPBHOM CUCTEMBDY.

®uznonoruvyeckuii coH; ¢gassl cHa. Buasl Hapymenuii cHa [lonsTue o
MEJIMKaMEHTO3HOM CHE M CHOTBOPHBIX IMpemnaparax (FTMMHOTHKAX).

MonekynspHble acieKTbl HonUUeniuu. OnuaTHbe pelenTOPbl, UX TUIIBIL.
OHkedanuHbl U SHAOPMUHBI - SHJIOTCHHBIE JIMTAH/IbI OMTMATHBIX PEIIEITOPOB.

AHTHUIICUXOTHYECKOE JIEHCTBUE, BIUSHUE HA (DYHKIIUIO SKCTPATHUPAMUTHON
CUCTEMBI, SMOIIMOHAIbHYIO c(pepy, pBOTHBIN IIEHTP, apTepUaIbHOE JIaBlICHUE, IIEHTP
TEPMOPETYISALNU. MOJEKYIISIPHbIE MEXaHU3MBI JEUCTBUSA HEMPOJIENITUKOB, BIMSHUE HA
n0¢haMUHOBBIC, CEPOTOHUHOBBIE, aJPEHO- U TUCTAMUHOBBIE PELIENITOPHI, UX IEUCTBUE HA
KJICTOYHbIE MEMOpaHbI, Ha JICIOHUPOBAHUE TKAaHEBBIX MOHOAMUHOB. [loTeHnman-
3aBHCUMBbIEC HATPUEBBIC KAHAJIBI KAK MUILICHU JEUCTBUSI MECTHBIX AHECTETUKOB.
CnocoObl UHTMOMPOBAHUS MTOTEHITUAT-3aBUCUMbBIX HATPUEBBIX KAHAJIOB MECTHBIMU
anecretukamu. [Ipaktuueckas padota «Kapra skcnipeccuu 1o0paMUHOBBIX U
CEpPOTOHMHOBBIX PEIIENITOPOB B MO3re Mblleiy. MccnenoBarenbckas padbora
«[ToBenenueckue TecThl Ha ppiOKax Danio rario. CBeTI0-TeMHas Kamepay.
Hccnenosatenbekas padota «[loBeaeHueckre TecThl Ha ppiOkax Danio rario. OTkpeiToe
noJie». MccnenoBarenbckas padota «I[loBeaeHueckue TecThl Ha peiOkax Danio rario.
CraiiHOo€e OBEJICHUEY.

Moayab «MoJsieKkyasipHbIe 0CHOBBI ceiekuum» 9 kinacce (68 uaca)

1. Monexynapunas 6uonozus. (20 uacos)

OcCHOBHBIE BEXH PA3BUTHS MOJICKYJISIPHOM OMOJIOTHH.

Hyxnennossie kucinotel. OCHOBHBIE TPUHITUIBI cTpoeHusl. [IpakTrueckas paboTa
«Boigenenue JIHK u3 6ananay. [Ipaktudeckas padota «Moaens [JHK-opuramm.
[TpakTuyeckas padora «Onpeaenenue kadecta npemnaparos JJHK ¢ momortisio
ceKkTpopoToMeTpun» (IMpu HATMYUU 000PYOBAHUA).

Marpuunsblie cuHTE3bI. Perumkanus - OCHOBa KJIE€TOYHOTO JesieHus. [ [puHIuIb
perunkanuu. [Ipaktuyeckas pabora «PernnmkatiBHas MauHa (UTpa-IeMOHCTPAITHS ).
[Tpaktuueckas padora «I1LP (Mmoxens ammudukaius Ha Gymare).

Myrtanuu. Yto Bei3biBaeT usMeHeHus B crpoennu JIHK. [Ipuniuner penapamnuu.

Tpanckpunius. [Ipaktudeckas padora «Cuina mpomMoTopay.

I'enetnueckuit kox. [IpakTudeckas pabota «Pemenue 3a1a4 Ha TEHETUUECKUNA KO



Tpancnauus. [Ipaktuueckas padora « PoaguHT OEITKOBY.

Opranu3zaiusi reHoma BUpycoB [IpoTUBOBUpPYCHBIE CPEACTBA, MEXAHU3MbI UX
JNEUCTBUSL.

Opranusanusi reHoMa 0akTepuil AHTHOAKTEepUaIbHbIE IPENapaThl.
UccnenoBarenbckas pabota «PacipocTpaneHre aHTHOMOTHKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanusi reHoMa sykapuot ['eHomHOe penaktupoBanue. [Ipaktuueckas padbora
«Pabora B cOBpeMEHHBIX FeHeTHYECKHUX 0a3ax maHHbIX. [IpoBenenue In silico ananusa
MOCJIEN0BATENBHOCTEN TEHOBY.

2. Monexkynapnuie ocnoewvl cenemuxu (20 uacoe)

[Ipenmer renerukn. Kparkas uctopust pa3BUTHS MPEICTABICHUS O
HAaCJICICTBEHHOCTH.

OT resa K npu3HaKy: Kak packpacuthb Kota. Urto Takoe nmpusHak? [1yTe OT rena no
npuszHaka. Myrauuu. Aisenu. ['eTepo3urorsl 1 TOMO3UTOTHL. JIOMUHAHTHBIE U
peueccuBHbIe amiend. PoneBas urpa «Amnenn». McciienoBaTenbCKuil MpOEKT
MyrtareHnnbie GaKkTOpBHI.

I'ensl cTpodaT opranusm. BrirtoueHne 1 BbIKIIIOUeHHE 00JbIIOro Habopa renos. Kak
KJICTKY TTOHUMAIOT, KaKre FeHbI J0KHBI padoTaTh. PoneBas urpa «Cyap0a KIeTKn.
I'enbr-iepexmrouarenu. [IpakTrueckoe 3aganne « AJITOPUTMBI J1JISI KIIETOK.

JIucKkpeTHOE HACIeJOBAHUE MTPU3HAKOB. 3aKOHBI MEHIeIsl: OAUH I'EH - OJIUH
npu3Hak. Cxema CKpeluBaHus. 3aK0H eIMHO00pa3usi TMOPHUIOB MEPBOTO MOKOJICHHUS.
[IpakTuueckoe 3aanue «EnnHo0Opa3ue nepBoro MOKOJICHUS». 3aKOH pacillerIeHUs
IIPU3HAKA BO BTOPOM IOKOJIeHUU. [IpakTnueckoe 3ananne «PacuiernieHrne B0 BTOpOM
nokoJieHun». MccnenoBarenbCkuid MpoekT «3akoHbl . Menaens B 5KCIepruMEHTE.

3akoHbl MeHiens: HECKOJIBKO I'€HOB - HECKOJIBKO MpU3HAKOB. Jurudpuanoe
ckpemnBanue. HeszaBucumoe pacxoxaenne xpomocoM. [Ipaktnueckoe 3aganue
«Pemertka Ilennera». CuenneHHoe Hacaea0BaHUE.

B3auMojeiicTBrue reHoB. AJieabHOE U HeaieabHoe. [IpakTuyeckoe 3aHsATHE
«BzanmoericTBHsI reHOB (MOJIETUPOBAHKUE CUHTE3a M TPAHCIIOPTA MUTMEHTA B KJIETKY)»
Omnpenenenue nosa. [Tonoseie xpomocombl. Camiibl 1 camku. Brusinue pakTtopoB
OKpYyXaruien cpenbl. XpOMOCOMHOE onpeaeeHue nona. 11onoBeie XxpoMOCOMBI.
ITpakTuyeckoe 3aganue «HacnenoBanue, clierieHHOE ¢ mojiom». [IpoGiaema
JOIIOJTHUTENIBHON X-XpOMOCOMBI Y KEHIIHUH. TpeXIBETHBIE KOLIKHU.

3. Monexynapnuie ocnogwl cenexyuu (28 uacos)

I'ensl B nonyisinusax: Benukoe paBHoBecue. [lomynsunsa. HacToTel BcTpeyaemMocTu
MpU3HaKa u aymens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3amanue «4acToTsl
ajutesieil, reHOTUTOB U (peHOTUIIOBY. VccnenoBarenbCkuii MpoeKT «AHanmu3
T€HETUYECKON CTPYKTYphI MOMYJISALNY (HAa OCHOBE 3aKkoHa Xapau-BaitHbepra)y.

[Tomynsiyuu MEHSIOTCS: YUCIIEHHOCTh, MUTPAIUs U BBIOOP cyrpyra. ®akTopsbl,
KOTOpbI€ BBIBOJSIT MOMYJISLINIO U3 paBHOBecUs Xapau-BaiinOepra. YncieHHOCTh



nonynsiuu. Ponesas urpa «9ddext ocHoBarens». PoneBas urpa « g dekr
OyThLIOYHOTO TopJbiiikay. peid renos. Myranuu. HecnyuaitHoe ckpermBaHue.
N3onsauus.

[Tomynsiy MEHAIOTCS: €CTeCTBEHHBIN 0TOOp. MexaHu3M NeiCTBHUS €CTECTBEHHOTO
otbopa. JIBmxymuii otoop. PoneBas urpa «EctecTBeHHBII 0TOODY.

MoaudukanonHas U3MeHYUBOCTh. CTaTUCTUYECKHUE OCOOEHHOCTH
MOIU(PUKAMOHHON M3MeHYUuBOCTH. VccnenoBarensckue padboTel « MoaupukaonHas
M3MEHYMBOCTh PACTCHHI B IIPEAEIIAX BAIIETO MECTA JKUTEIbCTBAY.

Hacnenosanue konm4ecTBeHHBIX Mpu3HaKoB. KonmnuectBeHubie npuzHaku. CpenoBast
M3MEHYUBOCTH Mpu3Haka. Koagduiment naciexyemoctu npusHaka. OTBeT Ha 0TOOD.
[Torck reHOB KOJTMYECTBEHHBIX MPU3HAKOB. OJIHOHYKIICOTU/IHBIE BAPUAHTHI TEHOB.
JIHK-uumn. [ToaHOreHOMHBIN aHaIU3 acCOIMAlIU.

«Owmb» Hag renomoM. [ToctreHomHas 3pa. O6patHas renetuka. « OMUKCHBICY
uccnenoBanus. [Iporeom, metadosiom. [IpakTuyueckoe 3amanue « ArpOHOMBD.

JlomecTHKaIus U EHTPBI TEHETUYECKOT0 pasHooOpasusi. [loncku pactenuii ¢
«XOPOIIMMMY MpU3HAKAMU JIJIs1 YesioBeka. LIeHTpbl reHeTuuecKkoro pazHooopas3us.
Huxomnait iBanoBuu BaBuios. Cenekiusi. KoMOuHaIimoHHas v THOpUIHAs CEIEKIIUS.
I'ereposuc. [IpakTnueckoe 3aganne «I"'OMOJOTUYECKHUE PSAIBI HACIIEICTBEHHOMN
M3MEHYUBOCTH.

CoxpaHUTh U U3YYUTH T€HBI, YTOOBI MEHSTH Oyayliee. Kak nmpaBuiIbHO XpaHUTh
reHbl. Koyutekiuu reHeTuueckux pecypcoB pacteHuil. [IpakTukym u/unm
UCCIICI0BATEIILCKUIN MPOEKT «MeTo bl KyJIbTUBUPOBAHHUS IN VIro it coxpaHeHHsI
T€HETUYECKUX PECYPCOB PACTEHUN U JIJISl YCKOPEHHOM CENEKIINN.

['eHeTnyeckue HEHTPHI B HaLIEH cTpaHe. ['1e 3aHUMMAaroTCsl TEHETUKOW U TeHOMUKOMN
IUISL HY K] CEJIbCKOTO XO031CTBa.



IIJIAHUPYEMBIE PE3YJIBTATHI
OCBOEHMSA KYPCA BHEYPOUYHOM JESATEJIBHOCTH

3aHATUS B paMKax IPOrpaMMbl HaIllpaBJIEHbl HA 00€CTICUeHHUE TOCTHKEHHUSI
HIKOJIbHUKAMHU CIEAYIOMIUX JIMUHOCTHBIX, METAIIPEIMETHBIX U MTPEAMETHBIX
00pa30oBaTeIbHBIX PE3YJIHTATOB.

JInuHOCTHBIE pPe3y/IbTAThI:

B cghepe epasicoanckoeo socnumanusn: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM
JEATEIIbHOCTH MPHU BBIMOJHEHUH UCCIIEI0BAHUN U MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aMMOMOMOIIIY.

B cghepe nampuomuueckoeo socnumanus; OTHOIIEHUE K OMOJIOTUU KaK K BaKHOU
COCTAaBJISIONIEH KyJIbTYPhl, TOPAOCTD 3a BKJIA]] POCCUMUCKHUX U COBETCKUX YUEHBIX B
Pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cghepe oyxosno-npascmeennozo socnumanusi. TOTOBHOCTb OIIEHUBATH MTOBEJICHUE U
MOCTYIKHU C MO3UIMN HPABCTBEHHBIX HOPM M HOPM IKOJIOTHYECKON KYJIbTYPHI;
MOHMMAaHHUE 3HAYUMOCTH HPABCTBEHHOTO aCIEKTa JCSTEILHOCTH YEJIOBEKA B MEUIIMHE
1 OMOJIOTHUH.

B cghepe scmemuueckoeo 6ocnumanusn: TOHUMaHUE POJIH OUOJIOTHH B
(bOopMHUPOBAHUU ICTETUUECKON KYJIbTYpPbhl JUUHOCTH.

B cgepe gpusuueckozco socnumanus, popmuposanus Kyiomypsl 300p08bsi U
IMOYUOHANLHO2O OAA2ONONYYUA; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3JI0pOBbIN 00pa3 *U3HHU (310pOBOE UTAHUE, COOTIOCHUE
TUTUEHUYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHATHUIN U OT/IbIXA,
peryinspHas ¢pu3ndeckasi akTUBHOCTD); OCO3HAHUE TIOCJICICTBUN U HEMIPUATHE BPEIHBIX
NpuBbIYEK (YyIOTpeOICHNE AJIKOTOJIsI, HAPKOTUKOB, KYpeHHUE) U UHBIX POopM Bpeaa s
(bU3UYECKOT0 U IICUXUYECKOTO 3I0POBbhs; COOJI0IEHNE TTPaBuil 0€30MMaCHOCTH, B TOM
YHCJIe HaBBIKK 0€30MMacCHOT0 MOBE/ICHUS B IPUPOJIHOM cpefie; chOpMUPOBAHHOCTD
HaBbIKa peIeKCUU, YIPABICHUE COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PELICHUU IPAKTUYECKUX
3a/1a4 (B paMKax CEMbU, IIKOJIbI, TOPOJIa, Kpasi) OUOJIOTUUECKON U IKOJIOTUYECKOM
HaIpPaBJICHHOCTH, HHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPodeCcChii, CBI3aHHBIX C
Ounooruen.

B cgepe sxonocuueckozo 6ocnumarnus: opueHTAIM HA MPUMEHEHHE OMOJIOTHYECKUX
3HaHWH MPU PEIICHUH 33249 B 00JIaCTH OKPYIKAIOIIEH CPeIbl; OCO3HAHUE
HKOJIOTHYECKUX MPOOJIEM U MyTeH MX PEIICHUs]; TOTOBHOCTh K yUaCTUIO B TIPAKTUIECKOM
NEATEIIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

B cghepe nonumanus yennocmu HayyHo2o no3HaHus: OPUEHTALIMS HA COBPEMEHHYIO
CHUCTEMY Hay4YHBIX MPEJICTaBICHUN 00 OCHOBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX,
B3aUMOCBSA3SX YEIOBEKA C IMPUPOJIHON U COLMAIIBHOU CPENOM; IOHUMAHUE POJIU
OMONOTNYECKON HAyKU B (DOPMHUPOBAHUH HAYYHOTO MHUPOBO33PEHHUS; pa3BUTHE HAYUYHOU
T10003HATEITFHOCTH, MHTEPECa K OMOJIOTUUECKON HayKe, HABBIKOB MCCIIEI0BATEIIbCKOM
NEATEIIbHOCTH.



B cghepe aoanmayuu k usmensowuMcs ycro8uam COyuaIbHou U npupooHol cpeob:

aJACKBAaTHAas1 OCHKA U3MCHAIOIIUXCS YCHOBHﬁ; IMPHUHATUC PCUICHUA (I/IHI[I/IBI/II[yaJ'IBHoe, B

rpynne) B UBMCHAIOIIHUXCA YCIOBUAX HAa OCHOBAHWH dHAJIN3ad OMOJIOrMYECKOM

I/IH(i)OpMaHI/II/I; IIJIAHUPOBAHUC I[GﬁCTBPIﬁ B HOBOM CUTyallul Ha OCHOBAHUH 3HAHMUU
OMOJIOTNMYECKUX 3aKOHOMCpHOCTeﬁ.

MeTtanpeanmeTHble pe3yJibTaThl:

B cghepe osnaoenusn ynusepcanvruvimu yueOHbIMU NO3HABAMENbHHIMU OCUCTNBUIMU
ba3oBbIe JJorHuecKkue NeiCTBHUS:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OMOJIOTMYECKUX 00BEKTOB
(s1BNIEHUIA);

yCTaHaBIMBATh CYHICCTBEHHBIA MPU3HAK KJIACCHU(PUKAIUU OMOTOTHUECKUX OOBEKTOB
(s1BJI€HUI, MPOIIECCOB), OCHOBAHUS JJIs1 000OIIECHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

C Y4€TOM MPEUI0KEHHON OMOIOrMYECKOM 3a/1a4yl BBISBIIATH 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B paccMaTpuBaeMbIX (akTaxX U HAOMIOJACHUSX; PEIaraTh KpUTepUuu
JUISL BBISIBIICHUS 3aKOHOMEPHOCTEN Y TPOTUBOPEYUHN;

BBISIBIIATDH JIe(OUIIUTHI HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJIsI PEIICHHUS
IIOCTABJICHHOW 3a/1a4u;

BBISIBIISITH MPUYMHHO-CJICACTBEHHBIE CBSI3U MTPU U3YYCHUH OMOJIOTUYECKUX SIBJICHUH U
MIPOLIECCOB; J€JIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUE€HH, YMO3aKIIFOUEHHU 110 aHAJIIOTUH, (OPMYIHPOBATH TUIIOTE3BI O
B3aMMOCBS35X;

CaMOCTOSITETIbHO BBIOMPATh CIIOCO0 pelieHusl yueOHON OMOJIOrMYecKor 3a1aun
(cpaBHUBaTH HECKOJIBKO BAPUAHTOB PEIICHHUS, BBIOUPATh HanOO0JIee TOAXO SN ¢
Y4E€TOM CaMOCTOSITEJIbHO BBIICIEHHBIX KPUTEPHUEB).

bazoBbIc HCCIeIOBATEILCKIE ACHUCTBUS:

*  HCIOJI30BAaTh BOMPOCKHI KaK UCCIIEOBATENLCKUN HHCTPYMEHT MTO3HAHUS;
(bopMyIHpPOBATh BOMPOCHI, (PUKCUPYIOIINE PA3PhIB MEXKTY PEATbHBIM U
KeJaTeIbHBIM COCTOSTHUEM CUTYAIllH, 00BEKTa, 1 CAMOCTOATEIHHO YCTaHABIUBATh
MCKOMOE U JIaHHOE;

(GbopMHpPOBATh THIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXICHUH, apryMEHTUPOBATh
CBOIO MO3MIINI0, MHEHUE;

POBOJUTH IO CAMOCTOSITETIHHO COCTABIIEHHOMY TUTaHY HAOIIOICHHE, HECTIOKHBIN
OMOOTHYECKUI HKCIIEPUMEHT, HEOOIBIIIOE UCCIIETOBAHUE TT0 YCTAHOBICHUIO
0COOEHHOCTEH OMOIOTNYECKOT0 00BEKTa (TIpoliecca) n3ydeHus,
NPUYHHHO-CJICICTBEHHBIX CBS3EH M 3aBHCUMOCTEH OMOJIOTUIECKUX 0OBEKTOB MEXKITY
co0oii;

OLICHWBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTh MH(OPMAIINIO, TOTYUYEHHYIO B XO/I€
HAOJIOCHUS ¥ DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
POBEAEHHOTO HAOIIOACHNS, SKCIIEPHUMEHTA, BIIaIETh HHCTPYMEHTAMH OLEHKU
JIOCTOBEPHOCTH TOJYYEHHBIX BHIBOJIOB U 00OOIICHHUIA;



IMPOTrHO3UPOBATb BO3ZMOKHOC I[aJII)Hel\/’IHIee Pa3BUTHC OMOJIOTHYECKUX MpoucCCOB U UX
MOCJICACTBUS B aHAJIOTUYHBIX UJIM CXOAHBIX CUTYAIUAX, d TAKIKC BBIABHUI'ATh
IMPCAITOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ nadopmanmeii:

MPUMEHSTH PA3IMIHBIE METOJIbI, HHCTPYMEHTHI U 3alPOCHI IPH TTOWCKE U 0TOOpE
Ononornueckoit HHPOPMAIMH WIH TAaHHBIX U3 UCTOYHUKOB C YIETOM MPEJIOKECHHON
y49eOHO OMOJOTHYECKON 3a1a9H;

BBIOHpaTh, aHATTM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
OHoorHUecKyo HHPOPMAIIHIO Pa3IMYHBIX BUAOB U (HOPM TMIPEICTaBICHHUS,
HAXOJIUTh CXOJIHBIC ApTYMEHTHI (TIOITBEPIKTAIOIIIE HIIA OTIPOBEPTAIONTUE OJHY U TY
e HJICI0, BEPCHIO) B PA3TUYHBIX HH(HOPMAITMOHHBIX HCTOYHUKAX;

CaMOCTOSATEIILHO BRIOUPATh ONTHMAIBHYIO (pOpMY MpecTaBiIeHUs HHDOpMAITUU U
WJUTFOCTPHUPOBATH PEIIaeMble 3a/1a4l HECIIOKHBIMHA CXEMaMH, AruarpaMMaMu, HHOH
rpaduKoil 1 UX KOMOMHAIUSMU;

OIICHUBATh HAAEKHOCTH OMOJIOTHYECKON HH(OPMAITIH 110 KPUTEPHUSIM,
MPEIIOKEHHBIM YUUTENIEM WU COPMYITHUPOBAHHBIM CaMOCTOSTENBHO;

* 3alIOMUHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO0 HHPOPMAIIHUIO.

B cghepe osnaoenus ynusepcanvhuvimu yueOHbiMU KOMMYHUKAMUSHBIMU OCLCMEUSMU
OO1ieHue:

BOCIPUHUMATh U POPMYIUPOBATh CYXACHUS, BEIpaXKaTh 3IMOLUH B IpOIECCEe
BBINIOJIHEHUS NMPAKTUYECKHUX U 1a00paTOpHBIX paldoT;

*  BBIpaXKaTh ce0s (CBOIO TOUKY 3PEHUs) B YCTHBIX U MUCbMEHHBIX TEKCTAaX;
pacro3HaBaTh HEBEpOAJIbHBIE CPe/ICTBA OOIICHMS, TIOHUMATh 3HAUEHUE COLUATbHbBIX
3HAKOB, 3HATh U Paclo3HaBaTh NPEANOCHUIKH KOHMIUKTHBIX CUTYal[uil U CMTr4aTh
KOH(JIMKTBI, BECTU NIEPETOBOPBHI;

MOHUMATh HAMEPEHUS JPYTUX, POSIBISITh YBAXKUTEIbHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

B XOJI€ IMajora U/uiy IMCKYCCUU 3aJaBaTh BOIIPOCHI 10 CYIIECTBY 00CYyX1aeMOit
OMOJIOrMUYECKOM TEMBI U BBICKA3bIBATh UJIEH, HALIEJICHHbIE Ha PEILICHUE
OMOJIOTMYECKOM 3a/1aui U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COIOCTABIISATH CBOU CYKIEHUS C CYKJIECHUAMM IPYTUX YYaCTHUKOB JUAJOra,
OOHapyXMBaTh Pa3IU4Us U CXOACTBO MO3UIIMIA;

yOJMYHO MPEACTABIATH PE3YJIbTAThl BBIMOIHEHHOTO OMOJOTHYECKOTO OMbITA
(3KCTIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);

CaMOCTOATENLHO BBIOMpATh (hOpMAaT BHICTYIUICHHS C YUETOM 3a/1a4 IPE3ECHTAlUU U
0COOEHHOCTEH ayAUTOPUU U B COOTBETCTBUM C HUM COCTAaBJISATh YCTHBIE U
NMCbMEHHBIE TEKCTHI C HCIOJIb30BAHUEM WITIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHAas IEITEILHOCTH (COTPYIHUYECTBO):

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHIUBUTYATBHONU PabOTHI
IIPU PEIICHUU KOHKPETHOM OMOJIOrHYecKol mpo0ieMbl, 000CHOBBIBATh
HEO0OXOMMOCTh MTPUMEHEHHS TPYIITOBLIX (DOPM B3aMMOJICHCTBHUS MPU PEIICHUN
MOCTAaBJICHHON y4eOHOM 3a1a4H;

MPUHUMATh 1EJTh COBMECTHOU JEATETHHOCTH, KOJUICKTUBHO CTPOUTH ACHCTBUS 110 €€



JOCTIKEHUIO: PACTIPEICNIATh POJIH, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U
pE3yNbTaT COBMECTHON PabOTHI;

yMeTh 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH, TIPOSIBIISITH TOTOBHOCTH PYKOBOTUTH,
BBITIOJHATH MOPYYCHHSI, TOTIUHATHCS;

IUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOM pabOThI, OMPEIENIATH CBOIO POJIb (C YUETOM
MPEIMOYTEHUI  BOSMOXHOCTEH BCEX YUaCTHUKOB B3aUMOJCHCTBHS ), PACIIPEICTISATh
3a/1auu MEXTy WICHaAMH KOMaH/Ibl, y4aCTBOBATh B TPYIIIOBLIX (popMax pabOThI
(oOcyxaeHus, 0OMEeH MHCHUSIMU, MO3TOBBIC IIITYPMBbI U UHBIC);

BBITIOJHATH CBOIO YacCTh PaOOTHI, JOCTUTATh KAUECTBEHHOTO Pe3yJIbTaTa 0 CBOEMY
HaIpPaBICHUIO U KOOPAUHUPOBATH CBOM JICHCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;
OILICHWBATh Ka4€CTBO CBOETO BKJIaJa B OOIIUI MPOJYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO C(HOPMYTHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHS;, CPAaBHUBATH
PE3YNBTATHI C UCXOTHOM 3aa9ei U BKJIQJl KKIOTO WICHAa KOMAH bl B JOCTHKEHUE
pe3ynbTaToOB, pa3iesaTh chepy OTBETCTBEHHOCTH U MPOSBIISTH TOTOBHOCTD K
MIPEIOCTABICHUIO OTYETA TIepe ] TPYTIION;

OBJIAJICTh CHCTEMOH YHHBEPCATbHBIX KOMMYHUKATUBHBIX JIEHCTBHMA, KOTOPAsI
oOecrieunBaeT cHOPMUPOBAHHOCTD COIMAIBHBIX HABBIKOB ¥ AMOIIMOHAIHHOTO
WHTEJUICKTA MKOJLHUKOB.

B cipepe osnadenus ynusepcanvrvimu yueOHbIMU pe2yIsIMUBHBIMU OCtUCMBUIMU:
CaMoopraau3aius:

BBISIBIISITH MTPOOJIEMBI JIJIs1 PEIICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYaIIHUSIX, UCIIOJIb3YSI
OMOJIOTMYECKHUE 3HAHUS;

OPUEHTHPOBATHCS B PA3TUYHBIX MMOAX0/1aX MPUHATHS pelIeHU (MHANBUIYaIBHOE,
MPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOATENIbHO COCTaBIIATh aJITOPUTM PEILIeHUs 3a7aud (MU €ro 4acThb), BEIOMPATh
croco0 peleHrs yaeOHON OMOIOTHYECKOM 3a7]a4M ¢ YIETOM UMEIOIIHUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh Mpe/ijiaraeMble BAPUAHTHI
pEeLIeHN;

COCTAaBJISITH IUIAH ACHCTBUH (TUTaH peain3aliii HaMEYEeHHOTO aJlfOPUTMA PEIICHHUS ),
KOPPEKTUPOBAThH MPEATIOKEHHBINA aITOPUTM C YIETOM MOTYyUEHHUS HOBBIX
OMOJIOTMYECKUX 3HAHUN 00 U3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

* JIenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIB (pedirexkcust):

* BIAJETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBALIMU U pedIIeKCuu;

* J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallMU U IIpeJjiararh IUIaH €€ U3MEHEHUS;
YUYUTBHIBATh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU
pelieHny y4eOHOM OMOIOTHYEeCcKOM 3a1auu, aJaiTUPOBATh PEIICHUE K MEHSIOIUMCS
00CTOSATEIECTBAM;

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEIOCTHXKEHNUS) Pe3yIbTaTOB ACSITEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY, YMETh HAXOIUTh IO3UTUBHOE B
IIPOM3OIIEAIIEH CUTYALUH;

BHOCHUTb KOPPEKTHBBI B ACSITEILHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB,
W3MEHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEH;



* OILICHUBAaTh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSIM.
OMOLMOHAIbHBIA WHTEIJIEKT:
* pasnuyaTh, Ha3bIBaTh U YIIPABISATH COOCTBEHHBIMHU SMOIUSMHU U AYMOIUSIMU APYTHX;
*  BBUIBIISITH U QHAJM3UPOBATh TPUUMHBI SMOLIHIA;
* CTaBUTH ce0s HA MECTO JAPYTOro YeJIOBeKa, MOHUMATh MOTHUBBI 1 HAMEPEHUS JPYToro;
*  PErylmpoBaTh CIIOCOO BBIPAKEHUS SMOIIHIA.
» Ilpunsrue ce0s u Apyrux;

* OCO3HAHHO OTHOCHUTBCA K JIPYTOMY Y€JIOBEKY, €T0 MHEHUIO;

* TMpU3HABATh CBOE MPABO HA OMIMOKY U TaKOE ke MPABO JIPYTroro;

*  OTKPBITOCTH C€0€ U IPYTUM,;

* 0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

*  OBJAJCTh CUCTEMOW YHUBEPCAIBHBIX YUCOHBIX PETYIISITUBHBIX JIEHCTBHIA, KOTOPAS
oOecrieunBaeT (HOPMUPOBAHKUE CMBICIIOBBIX YCTAHOBOK JTUYHOCTHU (BHYTPEHHSIS
MO3UIINS TUIHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JJMYHOCTH (YIIpaBJIeHUS COOOH,
CaMOJIMCIIMIUINHEI, YCTOMYHBOTO TIOBEICHHUS ).

IIpeamMeTHbIE pe3yabTaThbl OCBOSCHUS ITPOTPAMMBI

B no3naBatenbHOM (MHTEIUIEKTYaIbHOM) cepe:

* NpPUOOPETEHUE ONBITA UCIIOIH30BAHUS METOJIOB OUOJIOTHYECKON HAYKH C IIEJIbIO
U3y4YeHUs] OMOJIOTHUYECKUX 00BEKTOB, SBJICHUI U MPOIIECCOB: HAOJIOIEHUE, OTMCAHKE,
IIPOBEJICHUE HECIIOKHBIX OMOJIOTMYECKUX OIBITOB M SKCIIEPUMEHTOB, B TOM YHCIIE C
UCITIOJIb30BAHUEM aHAJIOTOBBIX U IU(MPOBBIX OHMOJOTUYECKUX TPUOOPOB U
WHCTPYMCHTOB;

* (opMHupOBaHNE YMECHHUSI UHTETPUPOBATH OMOIOTHYCCKHE 3HAHMS CO 3HAHUSIMU U3
JIPYrUX y4eOHbIX MpeaMeToB (PU3UKH, XUMUHU, Teorpapuu, HICTOPUH, OOIIECTBO3HAHUS
UT. 1.),

* (opmupoBaHuEe yMEHUH peliaTh yueOHbIC 3a7a9l OMOJOTHYECKOTO COACPKaHU,
BBISIBIISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U, TPOBOIUTH KaY€CTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JI€JIaTh BHIBOBI HA OCHOBAHHUH MOJYUYEHHBIX PE3YJIbTATOB;

* (opmMupoBaHHE YMCHHUS IIAHUPOBATh YIEOHOE UCCIIEAOBAaHUE MITH TPOCKTHYO
paboTy C y4eTOM MOCTaBICHHOM en: (popMyIupoBaTh IPOOIEMY, THIIOTE3Y U CTAaBUTH
3aJlauu UCCIICIOBAHNS, BRIOMPATH aIeKBATHO ITOCTABJICHHOM IIEJTH METOJIBI, IeJIaTh
BBIBOJIBI TIO PE3YJIbTaTaM UCCIICIOBAHUS WIIN MTPOCKTHOM NEATEIHbHOCTH;

* (opmupoBaHHE HHTEpPECA K YIIIyOJICHUIO OMOJIOTHIECKUX 3HAHUN
(mpenmpoduiibHast MOATOTOBKA U PO ECCHOHATIBHASI OPUEHTAITHS) U BRIOOPY OHOJIOTHH
KaK Ipo(UILHOTO TIPeIMETa Ha CTYNIEHU CPETHETO MOJTHOTO 00pa3oBaHus It OyayIieit
npo¢eCCUOHATILHON JIeATEIbHOCTH, B 00J1aCTH OMOJIOTUH, METUIIMHBI, SKOJIOTHH,
TICUXOJIOTUH, BETCPUHAPHH, CEITLCKOTO X0351CTBA,

* BIIQJICHUE HaBBIKAMH PAOOTHI C HHPOPMAIIUEH €CTECTBEHHO-HAYIHOTO
coJiepKaHusl, IPEJICTaBIIEHHOMN B pa3HoU GopMme (B BUJE TEKCTA, TAOIUYHBIX JaHHBIX,
cxeMm, rpaduKoB, TUarpaMm, MOJIEIICH, N300PKEHUI ), KPUTHIECKOTO aHaTn3a
nH(OPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

* yYMEHHUE MHTETPUPOBATH OMOJOTUICCKNE 3HAHMS CO 3HAHUSIMU JAPYTUX yUSOHBIX



MIPEAMETOB; MHTEPEC K YIITYOJICHUIO OMOJIOTUYECKUX 3HAHUHN U BEIOOPY OMOJIOTHH Kak
npo(HIIBHOTO MIpeAMETa Ha YPOBHE CpEIHETO 001Iero 00pa3oBanus ais Oyaymieit
po(heCcCHOHATLHOM JEATEIIEHOCTH B 00JIaCTH OMOJIOTUN, METUIIUHBI, SKOJIOTHH,
BETEPUHAPHUH, CEITLCKOTO XO35HCTBA, MHUIIEBOI MPOMBIIINIEHHOCTH, TICHXOJIOTHH,
UCKYCCTBa, CIIOPTa - UMETh YETKHE MPEACTABICHUSI O MATEPUATMCTHIECKON CYIITHOCTH
TC€HOMOB JKHBBIX OPTaHU3MOB M PETYIISIINIO UX PaOOTHI;

* 3HAHHE OCHOBHBIX (DAKTOPOB OKPYIKAIOIICH CPEIbl, BAUSIOMNX HA PA3BUTHE U
CYIIIECTBOBAHME KUBBIX OPraHU3MOB, afanTaIui K (hakTopaM OKPYKaIOIICH CPEeIbL;

* 3HAHHE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIONB30BAHUS €€ TOCTHKCHHUH B
COBPEMEHHOM KU3HU YeJI0OBEKa, 0COOCHHOCTH HCITOJIb30BAHUS KUBBIX OPTaHU3MOB JIJIsI
IIPOM3BOJICTBEHHBIX HYK/]] YETIOBEKA,;

* 3HAHHE OCHOBHBIX MOAXOO0B CEJIEKIIMU U OMOTEXHOJIOTUU KYJIbTYPHBIX PaCTCHUH,
XapaKTepU30BaTh TEHETUYECKH MOIU(MUIIMPOBAHHBIE PACTEHUS, OTIEPUPOBATH
MOHATUSMU, THOPUAN3AIINS, OTAAJICHHAS THOPHUIN3AIIHS, ICKYCCTBEHHBIN OTOOD,
reTepo3uc, TpaHchopMarus, MyTareHe3, TCHETHIECKOE PeAaKTHPOBAHUE;

* TTOHUMaHWE MOJICKYJIIPHBIX MEXaHU3MOB peaTN3alliy HACICACTBEHHOM
uH(pOpMAaIUU U YMEHHE CBOOOIHO OTIEPUPOBATH OCHOBHBIMU MOHSATUSMU MOJIEKYJISIPHON
OHMOJIOTHY U €€ COBPEMEHHBIX HAMpPaBJICHU — I€HOMUKH, METar€HOMHUKHU, TPOTEOMUKH;

* 3HaHHE OCHOBHBIX 3a00JI€BaHUI YeJIOBEKa, MEXaHU3MOB MX Pa3BUTHS, CIIOCOOaX
WX JINarHOCTUKY U JICUYCHUS;

* (opMuUpOBaHUE YMEHUS UCIOJIH30BATh MOHATUNWHBIN alnapatr U CUMBOJIMYECKUM
SI3BIK TCHETUKH, TPAMOTHOE TIPUMEHEHNE HAYYHBIX TEPMUHOB, TIOHITHH, TCOPH,
3aKOHOB JIJIS1 00BICHEHHUS HAOI0JaeMbIX OMOJIOrMYEeCKHX 00BEKTOB, IBJICHUH U
MPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAy4YHOTO MUPOBO33PEHUS.

B nieHHOCTHO-OpHEHTAaIIMOHHOM cdepe:

- 3HaHUE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHI MOJEKYIISIPHOU OMOJIOTHH
MO3BOJISIET YCIICIITHO PeIIaTh TaKUEe 3JI000THEBHBIE TIPOOIEMBI, KaK OXpaHa
OKpYXKaIOIIel Cpe/ibl, COXPAHCHHE 30POBhS YEIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE
HKOCHUCTEM.

TEMATHYECKOE INTAHUPOBAHUE
Moayab «Kak :KHBOTHBIE U PACTEHUS PUCIOCAOIMBAKTCD (3BOJIIOIUOHHAS

IK0JI0THs) 5-6 kiaaccesl (34 yaca)

TeMmbl OcHOBHOe coxepxkaHue JlesATeIbHOCTD
IIKOJIbHUKOB



1. MBI uccienyem
"KHBbI€ 00beKTHI (6 1)

CBoiicTBa U CTPOEHUE KUBBIX
OpraHu3MoOB (CTPOCHUE KIIETKH).
Bu, ocoOb - opranusm Kak
eauHas cuctemMa. Aantaiuu
(mpucnocobaenus). [lousrue
roMeocTasa >KMUBOro OpraHus3ma.
CriocoObl ero nojjiepKaHusl.
OrpannueHus MOPQPOIOTHUECKUX
1 (PU3UOJIOTHUECKUX aJanTaIui.
[loueMy opraHu3Mbl HE
CTaHOBSITCS OECKOHEUHO
OOJIBIITUMH, MaJICHEKAMH,
BCESITHBIM.

VccnenoBaTenbckue paboThI
«Bce mu (cuHHIBI, OCIKH,
Oepesbl U T.J1.) OAUHAKOBBIC?
doToKkBECTY.

[IpakTuyeckas pabota
«CocraBisieM KHUTY
PEKOPJIOB pacTEeHUN U
PKUBOTHBIX HAIIIETO Kpasi».

2. Bausinue
OKPY:KawLen cpeabl
Ha JKUBbIE
opranu3msl (12 v)

@DaKkTOPBI OKPYKAIOLIEH CpeIbl
(abnoTnueckue, ONOTUICCKHE,
aHTpororeHusie). [Ipumepor
abMoTUYeCKHUX (HaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE BIIMSIHHE
Ha KU3HEEATEIbHOCTD KUBBIX
OpraHU3MOB: TEMIIEpaTypa, CBET,
BJIAXKHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH
MPUCIIOCOOJICHUS AKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCTbH U CBET.

[[pakTHYECKOE 3aHATHE
«IBet u Temno» (KyOuku
JIb/1a B3BECUTb, ITOJIOKUTH B
yamky [letpu Ha
pa3HOIIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECHUTD
3aHOBO - KTO ObICTpee
pacrasii).

[IpakTHYECKOE 3aHATHE
«YTO0 pacTBOpsiETCSA B BOJE»
(axcniepuMeHT «OKuakui
TTIOM).

[IpakTrueckoe 3aHsTue
«Iuddy3us BemecTs B Bojie
(pacTBOpBI)», «JIBUKEHUE
PAcTBOPOB IO LIBETKY».
[[pakTHYECKOE 3aHATHE
«Jlen nnaBaeT B Bozie
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsTue

«Jleng mpu 3amep3anuu




paCUIMPSIETCS
(pa3pyl1ieHue KaMHs
(mouBoOOpa3zoBaHUE),
3amMep3aHue KIETOK).
[IpakTUueckoe 3aHsTHE
«ly6ay (kyOuKu Japaa
3aBEPHYTH B Pa3HbIN
MaTepHuall, B3BECUTD).
[IpakTHUECKOE 3aHATHE
«ITurMeHTHb) (MOKHO
pa3aenuTh Ha BaTMaHe
KpacUTeNIu 13
(daomacTepoB.
[IpakTHueckoe 3aHsATHE
«Kak >KMBOTHBIE IJIABAIOT B
BO/Ie» (DKCIEPUMEHT C
MUATICTKOM ).
VccnenoBaTenbekue padboTh
«Bnusinue cBera (Terua,
BJIQYKHOCTH, COCTaBa MOYBHI)
Ha pacTCHHUS B
€CTECTBEHHBIX WJIH
HCKYCCTBEHHBIX YCIIOBHUSIX)
(Ha TOCTYITHOM MaTepuae).

3. BzaumoaeicTBus
"KHBBIX OPraHU3MOB

(44)

buotnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS

napa3uT-X035iuH) DBOIIOIHUS
cTpateruii JoObIBAaHUS MHUIITH.

MEXBUIOBBIX B3aUMOOTHOIIICHHIA.
KosBostonus (XUIIHUK-KEePTBa;

CounanbHOCTh. Bupl- BCeneHIBI.
[lepeueHb pacTeHUI- BpEAUTENEH.

Hccnenosarenbckas paboTa
«Habmonenust 3a
B3aMMOOTHOIICHUSIMU
YKUBOTHBIX TIPH I0OBIBAHUH
MUY (KOPMYIIKH JJIs
NITHUIL, 1JI51 TOPOJICKUX UITH
CeJbCKUX JKMBOTHBIX ). BeO-
KaMepbD».
HccnenoBarenbckas paboTa
«PacripoctpaneHue BUI0B-
CHUHAHTPOIIOB B HAIIEH

MCCTHOCTH




4. Yes10BEK B )KU3HU
pacTeHui u
"KUBOTHBIX? (6 1)

AHTpONOreHHbIE (DAKTOPBHI.
[IpaBaa mu, 4TO MEPBOOBITHBIE
JTFOJIY SKWJIA B TADMOHHH C
npupoaoii. OJoMalIHUBaHUE U
MpPUPYUCHHUE )KUBOTHBIX U
pacTeHuii. 3aueM cracatb
BBIMHUPAIOLIUE BUJIbI, KaK 3TO
nenatb. KynpTypHble pacTeHUs U
ux qukue npeaku. [louemy BaxkHO
uX coxpaHsaTh. PazHoOOpasue
KYJIbTYPHBIX PACTEHUN U UX
3HAYECHHE B KU3HU YEJIOBEKA.
KpacHas kHura Baiei
TeppuTopun. Oco00 OXpaHsIeMbIe
TEPPUTOPHH, 3alIOBEAHUKN Poccun
1 MUpa.

[IpakTiueckas pabora
«Pa3zHoobpazue
KYJIbTYPHBIX PAaCTCHUU B
BaIlleM PETHOHEY.
VccnenoBaTenbekas pabora
«BnussHEE aHTPOTIOTEHHBIX
(dakTOpOB Ha pa3BUTHE
pacTEeHUN B
rOpo/Jie/HaCeIEHHOM
MTYHKTE.
DKCKypCHSs/TIpaKTHYECKasI
pabota «OOIIT B Bamem
pETUOHE - YHUKAJIbHBIC
00BEKTBI TPUPOIBD).

5. Okosornueckue
Humu (6 4)

buocdepa - oiHa U3 BaKHEUIINX
o6onouek 3emin. Uto Takoe
«9KOJIOTUYECKHE HUIIIM» U KaK
OHU (POPMUPYIOTCS?
dopMUpOBaHUE 3HAHUH 110
Oropa3zHo00pa3nio KU3HEHHBIX
dhopM, TOBEAECHYSCKUX
MPUCIIOCOOJICHU,
MOTU(PUKAMOHHAS N3MEHYHBOCTh
(Ha 6a30BOM ypOBHE).
PacTtuTenpHbie cOO0IIeCcTBa U UX
TUTIbl. Pa3BuTre 1 CMEHBI
PaCTUTEJILHBIX COOOIIECTB.

HccnenoBarenbckue padoTh
«IKOJIOTHUECKHE HUIIU
BOKPYT TeOs - ONMCcaHue
(haKTOpOB OKpYXKaroIIeH
CpelbD».
HccnenoBarenbckue padoTh
«DeHonornyeckue
HaOJIIOIEHUS .

Moayab «OcHOBBI pac

TeHHEBOJACTBa» 7-8 Kiacchl (68 u

aCoB)

Tembl

OcHOBHOe coaepxkaHue

JlesiTeJIBHOCTD
MIKOJIbHUKOB

Tema 1. BBenenue B
pPacTeHNueBOACTBO (2

4)

UTo-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
HcTopus pasButus
arpOXMMHUYECKUX 3HAHUH (paboThI
M.B. JIomonocosa, 1O. JIn6uxa,
byccenro, B.B. Jlokyuaesa, K.A.
Tumnpssesa, [1.A. Kocteruesa,

J1.H.

[IpakTuueckas pabora
«bouka JInuouxa.

[ [pssHUIITHUKOBA U JIp.).




Tema 2.
ArpoTexXHU4ecKui
HKcrepuMeHT (6 1)

[IpaBuiia mOCTaHOBKU
arposkcnepuMeHToB. [locTranoBka
PKCIIEPUMEHTOB C PACTCHUSIMU.
Bb100p T€MBI, cOCTaBIEHNE
TUIIOTE3bI, LIETU U 33/1a4
PKCIIEPUMEHTA 10 BHIPAITUBAHUIO
pPACTEHUN B KOHTPOJIUPYEMOU
cpeae. KoHTpoin, moBTOPHOCTH,
IPOBEJEHUE SKCIIEPUMEHTA.
[[maHMpOBaHUE IKCTIEPUMEHTA.
OueHka pe3yabTaToB
bkcriepumenTa. OCBoeHue
TEXHOJIOTUU KPYTJIOTOJAUYHOTO
BBIpAIMBAHUS CalaTOB U
MUKPO3€JIEHU B KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX YCJIOBUSIX.

VccnenoBaTenbckas pabora
«DaxKTOopHl, BIUAIOIINE HA
mpopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[IpakTuueckas pabora
«COOp yCTaHOBKH IS
BbIpAIlIUBAaHUS PACTEHUI B
KOHTPOJIUPYEMBIX
YCIIOBUSIX).

Tema 3. PoJab
XHMHYECKHX
J1€EMEHTOB B
NUTAHUU PAaCTEeHUIl
(20 9)

Bopa. PactBop. BeITshkka.
AHHOHBI, KATUOHBI,
PIEKTPONPOBOAHOCTH U pH
pactBopa. Poip xumuyeckux
PJIEMEHTOB B TUTAHUH PACTCHUIA.
[TonydeHne nuTaTeIbHbIX
BEILIECTB PACTEHUSIMH.

Y 100peHus: OpraHnvecKue,
MUHEpaJIbHbIE,
MUKpoOuojgoruueckue. Turbl
NUTaHWs pacTeHu. Bo3aymHoe n
MUHEpalIbHOE (KOPHEBOE) MUTAHUE
pactenuil. Tpancnopt
MUTATEJbHBIX BEILIECTB PACTCHUM:
BOCXOAIINN U HUCXOIALINMN TOK.
Baxxneiime KkaauiHbIC,
dochopHbIC U a30THBIS
yIOOpEHMs, X CBOMCTBA.
[IpocTbie U CIIOXKHBIE YAOOPEHHUS.
PocT u pa3BuTHE pacTEHUI: TaIIbI
OHTOTeHe3a, (DAKTOPHI, BIUAIOIINE
Ha pOCT PaCTEHUM: CBET, TyCTOTA
oCa/ioK, MUTaHue, cyocTpar.
OcoOEHHOCTH MTUTAHUS

[IpakTrueckas pabora
«CxeMbl TUTATEIIBHBIX
pactBOpOB. Pacuer 103
yI00pEeHUM NSt
MUATATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cMemmBanus
ynoOpenuii» [IpakTuyeckas
pabota «Ilutanue
PACTEHUIA: TEXHOJIOTHUS
MPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
TUIS1 Pa3HBIX KYJIBTYP».
[IpakTuueckas pabora
«MoOHUTOPHUHT
MUHEPAIBHOTO TUTAHUS
PaCTEHUI.
[IpakTuueckas pabora
«PacTturenbHas
TMarHOCTUKA).
WccnenoBarenbekas padboTa
«O11eHKa COCTOSIHUSA
KOMHATHBIX PACTCHUH,
PACTEHUH HAa IIKOJIbHOU
TEPPUTOPUH,




pacTeHuid a30TOM. A30T U €r0
3HAUYEHUE B KU3HU PACTECHUH.
DopMbI a30Ta U UX TPEBpAILICHUE
B nouse. crounuku dochopa pis
pacTeHus. 3HaUeHUE
dbochopcoaepkammux CoeTuHESHUMN
B KJIeTKe. Poib Makposprudeckux
coenuHeHuit pocdopa B
HPHEPreTUYECKOM OOMEHE.
Brisiare kanus Ha GU3HIeCcKue
CBOMCTBA MPOTOILIA3MBbI, HA
(dbepMeHTBI YTIIEBOIOPOTHOTO
oOMeHa, cuHTe3 0enkoB u Ap. Ponb
KaJIAS B MOICPYKaHUH HOHHOTO
OasiaHca B TKaHSX, B MPOIECcax
camoperyanuu. PerynstopHas u
CTPYKTYpoOoOpa3oBaTeibHas pOjb
KaJIBIUS. YdacTue B 00pa30BaHUHU
KJIETOYHOMW CTEHKH, TIOIJICP>KaAHUH
CTPYKTYPBI MEMOpaH U PeryJIsius
WX IPOHULIAEMOCTH. 3HAUCHUE
MarHus B METa00JIM3Me PACTEHUM.
Maruuii B coctaBe xjiopoduia,
CXOJICTBO XJIOpodusuIa U
reMorjoOrHa Kak CBUJETEIbCTBO
€MHCTBA OPTraHNYECKOTr0 MUPA.
Cepa u ero OCHOBHBIE
COCIMHEHMUSI, UX POJb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, Y9aCTHE B OKHCIIUTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKITUIX
MuxkposnemenTsl. [IpeacraBinenus
0 POJIU MUKPOAJIEMEHTOB B
MeTa00Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIICHUS
MUKPOSJIEMEHTOB B PaCTEHUSI.
CuHeprusM U aHTaroHU3M

YCTaHOBKA MPUYHH
MaTOJIOTUYECKUX COCTOSTHUMN
(Ipu HATUYHHN )».
WccnenoBarenbekast paboTa
«O11eHKa BIUSHUS
Pa3IMYHBIX JIIEMEHTOB Ha
COCTOSIHME PacCTECHUMN
(cocraBiieHHE Pa3TUYHBIX
MTOKOPMOK)».




DJIEMEHTOB IMUTAHUSA PACTCHUU.
PactutensHas JuarHoCTUKa U
METOIbI UACHTU(DUKAITIH
HEI0CTATKa/N30bITKA DJIEMEHTOB
MATAHUA.

Tema 4.
PeryasTopsl pocra
pacTreHuid. 3amuTa
pacrenuii (4 1)

[loHsiTHE O perynsTopax pocTta
pacteHuil. CTUMYJISITOPBI pOCTA -
(bUTOTOPMOHBI (aYKCHHBI,
ruO0epeIUINHBI, INTOKWHIHBI ).
NHruOuTOpsl pocTta pacTeHui: 1.
MPUPOIHBIC (a0CITM30Bast KUCIIOTA
1 HEKOTOpbIE ()EHOJBHBIC
BelECTBA (MKyMapoBas,
KOpPUYHAS, CATAIIAIIOBAs
KHCJIOTHI).

2. cuHteTuyeckue (MOpQpaKkTUHBI,
peTapiaHThl, 1e(OoTuaHThI,
NTeCUKAHThI, TePOUIIHIBI ).
OUTOMOHUTOPHUHT U OIICHKA
COCTOSIHUSL PACTCHUMU.
CoBpemeHHbIE CrTOCOObI
MOHUTOPHHTA.

3amuyrTa paCTeHU OT BPEAUTEIICH:
OCHOBBI OMOMETO/A.

[IpakTrueckas padora
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHBbIE
CIIOCOOBI MOHUTOPUHTAY.
lccnenoBaTenbekas pabora
«BiusiHue
reTepoayKCrUHa Ha
npopactaHue (poct Ha
Pa3HbBIX CTAJIUAX, B Pa3HBIX
YCIIOBUSIX ) pa3IUYHBIX
pacTeHU.
[IpakTrueckas padora
«HCeKTapuu: mpaBuiia u
YCIIOBUS pa3BEACHUS
MIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MOYBEHHAsN
KYJbTYPbl, HX
npuMeHeHue B
BbIPAIMBAHUU
pacTeHMu.
dusnojorus
pacrenui (8 4)

BoHas1, necyanas ¥ NIOYBEHHAs
KyJbTYPBI, UX IPUMEHEHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenieHne BOBI B KOPHE U
cTebie pacTeHUH.

BoHbBIN peXUM paCTEHUI:
CTpPOEHHUE YCTHUIL: (AKTOPHI,
BIIUSIIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAUCHUE MEXaHU3Ma
pErysuuy UCTIapEHUS BIIaru
pacTEHUEM.

DOTOCUHTES - YHUKAIBHBIN
MpoILeCC pacTeHU. TeMHOBas 1
cBeroBas (pa3el poTocuHTE3A.
3HadyeHue poTocuHTE3a IS
PKUBBIX Opranu3mMoB. DakTopbl
pocTa pacTEeHUM: BO3AYX U
aspanus. [logzemHoe npixanue
PACTEHUH: COCTaB IIOYBEHHOTO

BO3]lyXa, ra3000MeH. I' a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBneHue.
[IpakTuueckas pabora
«IIpurorosienue npemnapara
YCTBUIl METOJIOM CJICTIKAY.
WccnenoBarenbekue paboThl
«BiusiHKE yCIIOBUI
COAEpKaHNS PACTCHUHN Ha
KOJIMYECTBO YCTHUID.
[IpakTuueckas pabora
«DyHKIIMOHAJIbHAS
TMarHOCTHKA PaCTEHU MO
AKTUBHOCTHU
XJIOPOILIIACTOBY.
Hccnenosarenbckas paboTa
«Onpenenenue xjopodusia
A u b, orienka




npu 0ECIIOYBEHHOM
BBIpAI[BAaHUH.

(pOTOCUHTETUYECKOM
AKTUBHOCTU PACTEHUU U
(GakTOpOB, BIUAIOMINX HA
HEE.

[IpakTrueckas padora
«Anparusi, CO2u Oo.
JIpIxaHue pacTeHum».
[IpakTnueckas pabota
«JlpIxaHue pacTeHUI:
OLICHKA UHTEHCUBHOCTH
NbIXaHUs PACTCHUH U
IJI0JI0BY.
VccnenoBaTenbckue padboThl
«BnusHue cnocoba
BbIpAILMBaHU (COCTaBa
NUTATEIBHOU CMECH, CXEMBI
BHECEHHSI) Ha POCT U
Pa3BUTHS PA3ITHYHBIX

ACTCHUIN.
Tema 6. KyabTypHBbIE
pacreHusl. Kak 4enoBek cTaj UCIoJib30BaTh
CoBpeMeHHbIE pactenus? CBsA3b pa3BUTHS J{nuckyccus

ACIIEKTHhI CCJICKIINU
(20 v)

MBWJIN3ALUN YEJIOBEKA U
OJIOMAIIIHUBAHUS pPACTCHUM.
JlomecTukanus.
HacnenctBeHHOCTD U
U3MEHYUBOCTD - OCHOBHBIE
CBOMCTBA KUBBIX OPraHU3MOB.
M3menunBocTh. Buasl
U3MEHYUBOCTb.

['eH -MaTepuanbHbI HOCUTEID
HACJIEJICTBEHHOCTH U
n3MeHunBocTU. HykiienHoBbIe
KHUCIOTHIL. Jlokanu3amnus
F€HETUYECKOro MaTrepuasa B
KJIEeTKE. [[esieHne KIeToK.
Penmukanus JIHK. OcHoBHas
T0OTMa MOJICKYJISPHON OMOJIOTHH.
Tpanckpunuus. Tpancusuus.
MyTanuu.

D¢ dhexT OYTHIIIOUHOTO TOPJIBIIIKA
U TEHETUYECKOE pasHooOpasue.
Uto Takoe reHOaHK? 3aueM
COXPaHSITh TEHETUYECKHUE PECYPChI
pactennii? OCHOBHBIE CIIOCOOBI

«JlomecTtukarusi, Bce Ju
pACTEHUs U KUBOTHBIE,
KOTOPBIE JKUBYT PAJIOM C
YEJIOBEKOM UM
oJoMaITHuBaroTCca? MoxHO
JTM CYMTATh TapakaHa
0JIOMAIITHEHHBIM
YKUBOTHBIM 7).
[IpakTuueckas padota
«MoaudukanuoHHas
W3MEHYUBOCTD (JTUCTHS,
WUTOJIKUA C OJTHOTO JAEPEBA)Y.
[IpakTuueckas padora «['eHn
- HHCTPYKLHUA 1O cOOpKe
KJIETKH (Ha OMcepe uin
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTarnus Ha 6yTepopose
(J1F060it 00BEKT U3
npenbiayen paboTsl, rie
U3MCHCHHE HHCTPYKITUN
MPUBEJIET K U3BMEHEHUIO
BHEIIIHETO BUJIa 00HEKTA)Y.




COXpPaHEHUS TEHETUYECKUX
pecypcoB pacTenuii (€X Situ u in
situ).
3nauenue padbot H.W. BaBuiosa.
3aKOH FOMOJIOTHYECKUX PSAIOB.
L{eHTpbI TPOUCXOKIACHUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIINH.
['ubpuauzanus. opmel oTOOpA.
OCHOBHBIE HaNPaBIICHUS
CEJIEKLMU: YIIyUIICHHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0UOTUYECKUM
dakTopam.
EcTp 11 s)xu3HBb B IpoOupKe?
bBUOTEXHOIOTHS KyIbTYPHBIX
pacTEHUN.
Kak uenoBek MOXeT
MO (PUITUPOBATH paCTEHUS?
['eHeTHUYECKOE pelaKTUPOBAHUE.
CoBpeMEHHBIE TOAXOAbI U
TTOCTUKEHHUS TEHETHYECKOTO
€IAKTUPOBAHUS PACTCHUM.

[IpakTiueckas pabora mo
rpynnaMm «OTkyzaa Ha
HaIllUX CTOJIAX
(bPYKTHI/OBOIITHN/3TaKN».
[IpakTnueckas pabora
«BripammBaem ropox. Kak
[IPOBECTU CKPEIIMBAHUE Y
ropoxay.
VccnenoBaTenbekas pabora
«BpIpanuBanue pacTeHUN B
npoOUpPKE» (MOKHO
BOCTIOJIb30BaThHCS
pe3ylbTaTaMu MPeIbITyIUuX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO MTUTATEIHHBIX
PacTBOPOB JIJIsl pAaCTCHUIN).
[IpakTiueckas padbota
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTureabHasn

npoaykuus (8 u)

HanzemHbie 1 110/13€MHBIE OpPTaHbl
pactenumil. [lobGer u
BUIOM3MEHEHHBII T00eT
pactenuii. CriocoObl
pa3sMHOKeHuUs pacteHui. [lonstue
0 Ka4eCTBE MPOYKTOB MUTAHUS.
[IpoOneMbl KOHKYpEHIIMH
OTEUECTBEHHBIX MPOTYKTOB
MUTAHUS C UMITOPTHBIMU.
JlorucTrka TOCTaBKH U CPEACTBA
COXpaHEHUS TIPOYKTOB TUTAHUSI.
MuKpO3€JIEHb: TTOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHAUYECKUN aHAIIA3 TPOAYKLIHH.
OcHOBBI CIEKTPO(POTOMETPHH.
[loTeHIIMOMETpHSL.
Xpomatorpadusi.

[IpakTuueckas pabora
«lIpenenbHO nOMyCTUMBIE
koHueHnTpauu (II1K) n
METOIbI KOHTPOJIS
0e301acHOCTH
PACTUTEJIbHBIX TTPOTYKTOB
MATAHUS.
WccnenoBarenbckas paboTa
«OI1eHKa KayecTBa
BBIPAILLICHHOM
MUKPO3€JIeHN» (IO CBOA,
00 M3 Mara3uHa).
[IpakTuueckas pabora
«MeTtopl OLICHKH KauecTBa
PaCTUTEILHON NPOAYKLIHH:
XpaHEHUE U COXPAHHOCTh
MUTATEJIbHBIX BEIIECTB (110
TTOCTYITHOMY
000pyI0BaHUIO).
lccienoBarenbckas




paboTta «OmnpeneneHue
BuTaMrHa C METOJI0M
00paTHOro TUTPOBAHUS B
TJI0J1aX Ha PA3HOM CPOKE
(cocob6e) XpaHEeHHs.

Moayab «buorexnosorus» 7-8 kiaacenl (68 yacos)

buorexnosorusi (4 4)

[ToHsiTE OMOTEXHOJIOTUH. 3a4eM
4EeJI0BEKY OMOTEXHOJIOTUH, B YEM UX
MIPEUMYIIECTBO MEPET XUMUIECKAM
cuHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: MPOMBIIIJICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKaHU
pacTeHul, )KUBOTHBIX U YEJIOBEKA,
OMOKaTAIU3aTOPHI.

ColIpbe 111 OMOCHHTE3a U OLIEHKA €r0
OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTJIEPOAA,
azota, pocdopa, MUKPOIJIEMEHTOB.
VccnenoBadne HOBBIX HICTOYHUKOB
CBIpbs (BKJIIOYasi BOMPOCHI €ro
npeaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIBHBIX
cpeld, B TOM YKCJI€ BKIFOUAOITUX
OMOCTUMYJISITOPHI U IpyTHE
DIIEMEHTHI YIIPABJICHUS U
ONTHUMH3ALIUU TTPOIIECCOB
onocuuTe3a. MeToasl ONTUMHU3AIIAN
MUTATEIBHBIX CPE]I.

Tembl OcHOBHOE coaepxkaHue /lesiTeJIbHOCTD
IIKOJIbHUKOB
Tema 1. [IpakTuueckas paboTa

«IIpumepsl npuMeHeHns
OHOJIOTHMYECKUX O0OBEKTOB
B TBOEH KU3HN.

Tema 2.
MuxpooOuoJorus (12

4)

[Tono)keHre MpOKapruoOTOB B CHCTEME
oprannueckoro Mmupa. Ctpoenue
OakTepUabHON KIIETKH.
Knaccudukanus 6akrepuil.
Mopdomnorust 6akrepuid. [Ipoctbie u
CJIOKHBIE METOIbI OKPAIINBAHUS
Oaktepuit. Dusnonorust 6akTepHii:
NUTaHUe, AbIXaHUEe, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C
TOMEHOM ApXeun
(3KCTpeMODHIBHOCTH, 0COOEHHOCTH
CTPOCHUSI KIIETKH).

[IpakTuka. JlabopaTopHas
pabota «PUKCUPOBAHHBIE
npenaparbl OaKTEpHil.
Onpenenenue Gopmbl
NPEII0OKEHHBIX KYJIbTYP
MUKpPOOPraHU3MOB,
VCIIOJIb3YS IIPOCTON
METOJI OKPACKH».
JlabopaTopHas pabora
«OnpeneneHue Tumna




MOJIOUHOKUCIIOE U CIIUPTOBOE
opoxxenue. dotorpodubie U
XEMOTPO(HBIC OAKTEPHUHU.
KuneTtndeckoe onucanue mpolecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIMAIbHAS MOJIETh POCTA.
KuneTtuka rudenu
MUKpPOOPTaHU3MOB.

[Tatorennsie 6akTepun. UymHas
Majouka v YepHasi CMEPTh,
0O0TyNMHM3M, CTOJIOHSK, TyOEepKYJIE3.

Hcropust 60ps0ObI ¢ OakTepUaTEHBIMU

nHpexkuusimMu. Boiina
OECKOHEYHOCTU: aHTUOMOTHKHU
MpoTHUB OakTepuil. MexaHu3Mbl
NEHCTBUN aHTUOUOTHUKOB.
MeKKIETOUHAs] KOMMYHHUKALUS
Oakrepuii. UyBcTBO KBOpyMa.

[IpuMeHeHre 6akTepuil 4YeTOBEKOM.

KuneTnueckoe onucaHue
OHOCUHTE3a IPOAYKTOB
MUKpoopranu3mamu. bakrepuu,

KOTOPBIE MOTYT paszjiaraTh IJIACTHUK.

MHUKPOOPraHU3MBI B
arpoOHMOTEXHOJIOTUH.

M ckyCcCTBEHHBIE acCOLMalU
PAaCTEHHI C MUKPOOPTaHU3MaMH

KJIETOYHOW CTEHKH
METOJIOM OKpallluBaHUs
no ['pamy» (mpu HaTU4IUH
PEaKTHBOB).
JlabopaTopHas pabota
«IIpurorosienne
MPUAKUZHEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OakTepuin.
JlaGoparopHas pabota
«IToceB cMbIBa ¢ pyk Ha
yaiku [letpu».
JlabopaTopHas pabora
«Bblenenue yncTou
KyJbTYpbI OAKTEpUH.
MeTon pa3BeACHUI.
MeToa UCTOIIAIOIIETO
ITPUXAY.
JlaGoparopHas pabota
«Mopdonoruueckas
XapaKTepUCTUKA
BBIJICJICHHON YUCTOU
KYJbTYPBI:
XapaKTepUCTUKA
KoJIOHUH, (popma
OakTepuil, TUI
KJIETOUHOU CTEHKW.
JlaGoparopHas pabota
«CpaBHeHue pocra
MUKPOOPTaHU3MOB Ha
yarike 0e3 u ¢
00aBICHUS
AQHTUOUOTHUKOBY.
HccnenoBarenbckas
pabota «Ilonck
MUKPOOPTaHU3MOB
o0Jagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIOY.
HccnenoBarenbckas
paboTta «Briaenenue
MOJIOYHOKHCIIBIX
OakTepuii, UCClIeIOBaHUE

1%0,¢




AKTHUBHOCTH.

M ccinenoBarennckast

pabota «Briienenue

OakTepuil MOJIE3HBIX JJIs
aCTCHUIY.

Tema 3.
JyKapuoOTHYECKHUE
OpPraHu3Mbl B
OMOTEXHOJIOTUH
(m1ecHeBbIE TPUODI,
JIPOKAKH, BOTOPOCIH)
(12 9)

[1necHeBble TPUOBI IPOAYLIEHTHI
OMOJIOrMYECKH aKTUBHBIX BEILIECTB
OO011ast XapakTepUCTUKA JPOAOKEN
caxapoMHuLeToB. Mcropus
MCIIOJIb30BaHUS IPOKKEH B
TPaJIUIIMOHHON OMOTEXHOJIOTUH.
TexHonoruv BUHOAETHS U
XJ1€OOIICUCHHS,
CHEIHATN3UPOBAHHBIE PACHI
npoxckeil. MeTabonusm ApoAoKei.
Peakiust ciupToBOTO OpOKEHUSI.
[lomydeHne BTOPUYHBIX
MeTaboIUTOB B ApokxKax. poxiku
KaK IPOJIyLIEHTbl ONOTOIUIMB.
[losryueHue 1ieneBbIX OEIKOB B
IPOXIKaX.

Oco0eHHOCTH BEreTaTuBHOTO U
MOJIOBOTO Pa3MHOKEHUS Y TPOAOKEH,
3HaYeHUE U3yUYEHUs] MUTO3a U
[IUTOKWHE3a JIJIs] ONTUMHU3AIUU
MPOIECCOB KYJIbTUBUPOBAHUS
IPOXOKEBBIX MITAMMOB, TOHUMAHUS
NPUYUH MATOTE€HHOCTH JPOXOKEH U
rpuOOB, MOMCKA MUIIEHEH
(GyHrULIKUI0B U pa3pabOTKH HOBBIX
JIeKapCTBEHHBIX MTPENapaToB.
Bopopocinu - nepcneKTUBHBIN
O0OBEKT /JIs1 MPOU3BOACTBA OeNKa U
yriaeBo10B. buorexnonoruueckue
METO/Ibl OUUCTKU TBEPABIX, KHUJIKHX
OTXOJIOB M Ta3000pa3HbIX OTXO/IOB
pou3BoACTB. CTOYHBIE BOJBI.
Cxembl ouncTKU. buoGuIbTpsI,
AdPOTCHKH, METAaHTEHKH, OKCHUTCHKH.
AKTHUBHBIN W U BXOZSIINUE B HETO
MUKpOOpraHu3Mebl. Vcronp3oBanne
BOJIOPOCJIEM B OUMCTKE CTOYHBIX BOJI.

JlaGoparopHas pabota
«IToacuet kneTok
NPOXCKEN B Kamepe
['opsieBay.
JlaGoparopHas pabota
«OOHapyxeHue
MPOJYKTOB CTUPTOBOTO
OpOKEHUSI: ITUIOBOTO
CIIUPTA U YTIIEKUCITIOTO
razay.

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXKEHUS
TIPOMKIKEBBIX KIETOK.
[IpakTuueckas pabora
«ITonmyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OakTepuiny.
[IpakTuueckas pabora
«OCHOBHBIC BUIIBI KBaca
U UX XapaKTEPUCTHKA
«poxoxu n
MOJIOYHOKHCJIBIC
OakTepuu, NPUMEHsIEMbIE
1Sl TPOU3BOICTBA
kBaca». [IpakTuueckas
pabora «
CpaBHUTENBHBIN aHAN3
Pa3BUTHUS IPOAKKEN B
A’POOHBIX U aHAIPOOHBIX
YCIIOBUSIX).
[IpakTuueckas pabora
«MeTobl OLIEHKU
CBOMCTB XJIEOONIEKapHBIX
TIPOMKIKEMN.
OcobenHoctu
TPUMEHEHUS




MIPECCOBAHHBIX, CYIIEHBIX
Y MHCTaHTHBIX
TTPOAKEN.
lccienoBarenbekas
paborta «BnusHue
(U3UKO-XUMUYECKUX
(daKkTOpOB Ha KAYE€CTBO
OMOTEXHOIOTHYECKOMH
npoaykiuu (kBac, kedup,
CBIp, XJI€0 U JIp.)».
VccnemoBaTenbeKast
pabota «BnusiHue
(U3UKO-XUMHUUYECKUX
(bakTOpOB HA POCT
Bostopociu (Chlorella

vulgaris)».
Tema 4. HacnencTBEHHOCTh U N3MEHUYNBOCTD
Hacaeacrsennast - OCHOBHBIE CBOMCTBA KUBBIX [IpakTrueckas padora
uHopmanus (8 4) opranusMoB. M3menunBocTs. Buasl [«MoaudukanunonHas
U3MEHYUBOCTb. W3MEHYUBOCTD (JTUCTHS,
['eH -MaTepuanbHbIl HOCUTEIb UTOJIKU C OJTHOTO
HACJICJCTBEHHOCTU ¥ U3MEHUYUBOCTH. |ICPEBa)».
HykienHOBbIE KUCIIOTHL. [IpakTuueckas pabora
Jlokanu3zanus reHeTHYECKOro «I"eH - UHCTPYKILIUS 11O
Marepurala B KieTke. [lenenue cOOpKe KJIETKH (Ha
kieTok. Pennmukanus JTHK. oucepe umu
OcHOBHas JOrMa MOJIEKYJIIPHOMN KOHCTPYKTOPE)».
Ouosioruu. TpaHCKpUIIITHSI. [IpakTuueckas pabora
Tpaucisiua. Myranuu. «MyTanus Ha
O0ytepOpoae (moboi

00BEKT U3 IpeIbIAyLIEH
paboThI, TIe U3BMEHEHNE
WHCTPYKIIUHU TIPUBEIET K
U3MEHEHHUIO BHEITHETO
BUJIa O0BEKTA)Y.

Tema 5. [Tosi0)xeHNE BUPYCOB B CUCTEME [IpocmoTp

Bupycouorusi (6 4)  |opranuueckoro Mupa. CTpyKTypa U |[IOKyMEHTAJILHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢unbMa o BUpycax.
Kiaccudukanust BUpycoB. [IpakTuueckas padoTa.
Penponykuus BupycoB. Bupycsl -  («MeTon pa3BeacHum.
BO30yAUTENN UHDEKITUMOHHBIX [IpakTuueckas padoTa.
00se3Heill. OHKOBHUPYCHI. «TurpoBanue

bakrepuodaru: crpoenue, OakTeprodarony.




CBOWCTBA, IPUMEHEHHE.
buonoruueckne MeTo 16l 60pbOBI €
BUPYCaMH.

Tema 6. 'ennast
HHKEHepusl U
ouoTexHo0orum (8 4)

OCHOBBI T€HHOU WH)XKCHEPHHU.
BekTopa. Cnennduueckue
dbepMeHTBI OaKTepUid.
broTexHoIorHK NMPOAYKIIMH OEITKOB
B OaKTepUaATbHBIX KYJIbTYypax.
JlocTrykeHUsI TEHHON MHKEHEPUU U
ouorexnonorun. CRISpR/Cas —
cucTeMa aJanTUBHOTO UMMYHUTETA
Oakrepuit u apxeit. [MO. MeTtonbt
noyueHus: ' MO.

[IpakTrueckas padora
«HJIOHYKJIE€a3bI
pectpukiuu (pabora ¢
HYKJICOTUTHBIMU
MOCJIEIOBATEIHLHOCTSIMHU
Ha Oymare)y.
[IpakTuueckas pabora
«I"eHHbIE HOKHUIIBI -
CRISPR/Cas
(MOJenMpOBaHKE HA
Oymare)».
Wrpa-guckyccus:
«Bparpait rpaHT Ha
coznanne ['MO».

Tema 7.
buorexHos0oruu B
*’KUBOTHOBOJCTBE (8

1)

JlomecTHKalys OCHOBHBIX
TTOMAIITHUX KUBOTHBIX;
COBPEMEHHBIE SKCIIEPUMEHTHI 110
TTOMECTHKAIIUY KUBOTHBIX (JINCHIIA,
HOpKAa | JIp. - SKCIICPUMEHTHI
HAyYHOU IITKOJIBI aKaJeMHKa
bensiea). CoBpeMeHHbBIE METO/IbI B
PKUBOTHOBOJICTBE: TPAHCIIJIAHTAITHS
AMOPHOHOB, XUMEPHBIE )KHBOTHBIC,
KJIOHUPOBAHHE.

OcHOBHBIEC 00JIE3HU )KUBOTHBIX U
POJIb MMATOT€HHBIX MUKPOOPTAHU3MOB
U TIapa3uTOB B Pa3BUTUHU
3a00J1€BaHU JOMAIIIHUX YKUBOTHBIX
U OCHOBHBIX Mepax OOpPHOBI C HUMU;
POJIb MOJIE3HBIX MUKPOCUMOUOHTOB B
OpraHU3Me KUBOTHBIX.
[TonoxuTenpbHOE U MOOOYHOE
(oTpHIIaTEIBPHOE) BO3ICHCTBUN
QHTUOMOTHKOB Ha OPTAHM3M B XOJIC
JICYCHHMSI )KUBOTHBIX; IIEJT U 3a]1a4H
BeTepuHapuu. buorexHomorus
KOPMOBBIX TIPEMapaToB.

Jluckyccus
«JlomecTukanus, Bce a1
PacTEeHUS U KUBOTHBIE,
KOTOPBIE JKUBYT PAJIOM C
YEJIOBEKOM MM
OJIOMAIIIHUBAIOTCS ?
MOKHO JId CUUTATh
TapakaHa
0JIOMAIITHEHHBIM
YKUBOTHBIM 7).
[IpakTuueckas pabota
«Mertonnka
KJIOHUPOBAHUS
(MozenupoBaHHE Ha
Oymare).

[IpakTuueckas pabora
«CocraBiieHlE palioHa
MUATAHUS 5KUBOTHOTO,
pacueT pacxoJI0B Ha
COJICp>KaHHEY.
IccienoBarenbckas
paboTta «O1eHka
KayeCTBA MOJIOYHOM
POTYKIII.

Tema 8.
BHoOTEXHOJI0THH B
PaCTeHUEBOICTBE

OCHOBHBIE METO/TBI CEJICKITHH.
['ubpunuzanus. opmer ordopa.

(OCHOBHbBIE HaNPABJICHUS

[IpakTuueckas pabora
«BrIpamuBaemM ropox.

Kak npoBectu




(10 )

CEJIEKIMU: YIIy4YIIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dbakTopam.

OCHOBHBIE OIXO/IbI CENEKINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenui, [ nubpunuzanus,
oTHajeHHas THOpuan3anus,
MCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHcopmarys, MyTareHes,
FeHETUYECKOE PEJaKTUPOBAHUE).
Hcropus cenekunu B Poccuu u
MUpE, UCTOPUS Pa3BUTHUS
BAKHEUIINX COPTOB KYJIbTYPHBIX
PacTEHUN.

Kak uenoBek MOKeT
MOIU(PUITUPOBATH PACTEHUS?
['enHasa nHxxeHepus pacteHui: Uro
TaKO€ TeHeTHUYECKasi HHXEHEPUs
pacteHuid. TpaHCreHHbIE pacTeHUA.
Mertoabl nosrydenusi. OOpazoBaHue
OIyXOJIEN y PACTCHUM.
ArpoOakrepuanbHas
TpaHchopmanus: ThriasMubl.
['ennr T-JIHK. MonekyssipHo-
F€HETUYECKUE MEXaHNU3MBbI
TpaHchopmanuu. ['eHeTn4eckoe
penaktupoBanue. CoBpeMEHHbIE
MOAXOJbI U TOCTUKEHUS
FEHETUYECKOT0 PEIAKTUPOBAHUS
pacTEHU.

EcTb 71 ku3Hb B IpoOupke?
buoTexHOMOTHS KyIbTYPHBIX

ACTEHUIA.

CKPEIIUBAHUE y TOPOXaA».
[IpakTiaeckas pabota
«I"eHOMHBIE HOKHHIIBI
(MonenupoBaHue pabOTHI
cuctembl CRISP-Cas).
VccnemoBaTenbeKast
pabota «BrIpamuBanue
pacTeHHI B IPOOHPKE»
(MOHO BOCTIOJIH30BaTHCSI
pe3ylbTaTaMu
PEIBLTYIINAX
HKCIIEPUMEHTOB IO
COCTaBIICHUIO
MUTATEIFHBIX PACTBOPOB
TSl paCTEHU ).

Moayab «MosekyjasipHble 0CHOBBI (U3M0J10THU U (hapMaKoaorum» 9 Kiace

(68 uacon)

Tembl OcHOBHOe coJiepKaHne JlesiTeIbLHOCTD
MIKOJbHUKOB

Tema 1. Bsenenune. buoreHnbie 31eMEHTHI:

Pusuosornyeckass  |opranoresnsl: O, C, N, H. MccnenoBaTenbckast

xumus (20 4)

AKTHUBHBIE (POPMBI KHCIIOPOAA, UX
[IOJIyYEHHE, HEUTpAIU3aLus.
Maxkpo371E€MEHTBI: TPOUEHT

paboTta «KonmaecTBeHHAs
OIIEHKA COJICPKaAHHUS
MHKPO3JIEMEHTOB HIIH




coJiepKaHusl B OpraHU3Me,
BBITIOJIHAEMAs (PYyHKIIUSA,
Co/iep>KaHME B MIPOAYKTaX MUTAHUS.
Ca2+ - cBa3pIBaroNe OCIKH,
NETIOHUPOBAHUE KaJIbIIUS, PETYJIALS
YPOBHS KQJIbIUSI B OPraHU3ME:
ropMoHbl movek. Mg - ctpoenue
XJI0porIIIa, €ro aKTUBAIIHS
COJIHEUHOM DHEPTHUEH.
MUKpPOAJIEMEHTBI: B KAKUX
MOJIEKYJIaX COJepKarcs,
BBITIOJIHAEMAs (PYHKIIUSA,
COJIEp’KaHUE B MTPOJYKTaX MUTAHUS.
[TocnencTBus nepeao3upPOBKH
MUKpoO3JemMeHTamu. Fe -
yCBaMBAE€MBbIC TUITBI COCTMHEHUN
kenesa. ['eMornpoTenHsl,
reMOIIMAHNH, IUTOXPOMBI. CU -
YCBOCHUE U TPAHCIIOPT MeH. bernku,
coxepxamue meap. [latonornueckue
cuHIpOoMbl MeHke u BuibcoHna,
CBSI3aHHBIE C META00JIU3MOM MEJIH.
ToKCHYHBIE 3TIEMEHTHI
[lepron4ecKor CUCTEMBI IS
opranu3Ma. BnusiHue HeocraTka
MaKpO U MHUKPO3JIEMEHTOB Ha KUBbIC
OpraHU3MBI.

Kupsbl. 3a001eBaHus YeIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
YKUPOBOI'O 0OMEHa.

JucmunuaemMun.

VrineBoasl. 3a001eBaHUS YEI0BEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yTJIeBOIHOTO oOMeHa. CaxapHbIii
a0eT.

benku. Ctpoenne. 3a0oeBaHus
YEJI0BEKA, CBSI3aHHBIE C
HapyLICHUIMU OEJIKOBOr0 0OMEHa.
dynkiun 6enkoB. epMEHTHI.
Mexanusm aerctBus. Kiaccel
(hepMEHTATUBHBIX PEAKIIUMN.
KodepmeHThI.

ButaMuHbI )KUPOPACTBOPUMBIE,
BojIopacTBOpuMbIe. [IpeBpaiieHue

BUTaMHHOB B ITHILEBBIX
IPOTYKTaX».
[IpakTHueckoe 3aHsTHE
«KauecTBeHHBIE peakun
Ha OpraHU4eCcKue
MOJIEKYJIBI.
[IpakTHueckoe 3aHsTHE
«JleHaTypanus OEIKOB
[IpakTHueckoe 3aHsTHE
«3yyeHne akTUBHOCTH
AMHJIAa3bD).
[IpakTHyEeCKOE 3aHATHE
«Jlnanus (kierouka
Tpayoe)».




BUTaMHHOB B aKTUBHBIE (POPMBI
KO(hepMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE THUIIBI META0OJINYECKUX
peakuuii. buosneprernueckue
nporeccel. ['mukonus. Lukn Kpebcea.
[{ens mepeHoca IEKTPOHOB.
OKucIeHne KUPHBIX KUCTIOT.
KaTta®oi1m3M aMUHOKUCIIOT.
['mrokoneorenes3. CHHTE3 yIiIeBOJ0B,
OeKOB, KUPOB. MeTaboIMTHIECKHE
3aboneBanus. [Ipaktuyueckoe
BaHATHE: «pELICHUE 3a7a4 Ha
bHepreTuyeckuii oomen» Kierka.
[lonsiTue MeMOpanbl. yHKIIUN
MeMOpaH. Buel Tpancniopra B
KJIETKY. MeMOpaHHbIe OpTraHOUIbI.
3a0oeBaHus CBSI3aHHBIE C
HapylIeHneM paboThl MEMOpPaHHBIX
oprasesui, 60Je3HU HAKOTJICHUSI.
THIBI KOHTAKTOB MEXY KIETKaMH.
3HaUYECHHE MEKKICTOUHOU
KOMMYHUKALMH JUISL 310POBbSI
OpraHu3Ma.

SAnpo. YpoBHHU yITakOBKH
XpOMaTHHA. XPOMOCOMHBIE
Teppuropun. HememOpaHHbIe
OpraHOM/IbI.

Tema 2.
MoJiekyasipHast
ouoJiorus (20 4)

OCHOBHBIE BEXH PAa3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyxiienHoBbie KucimoTel. OCHOBHBIE
MPUHIIUIIBI CTPOEHUS. MaTpuyuHbIe
cuHTe3bl. Perumkanus - OCHOBa
KJIETOYHOTO AeneHus. [IpuHiumbl
PEIUIMKALIUY.

MyTtanuu. UTo BbI3bIBAET U3MEHEHHUS
B ctpoennu JJHK. [TpuHiumet
penapanuu.

TpaHckpumnus.

['eneTnueckui kon. TpaHCaALUA.
Opranu3zanusi reHoMa BUPYCOB
[IpoTUBOBHUPYCHBIE CPENCTBA,
MEXAHU3MbI UX JI€HCTBUSI.
Opranuzanus reHomMa OakTepuit

[IpakTuueckas pabota
«Briaenenue JIHK u3
OaHaHay.

[IpakTuueckas pabora
«Mopens JIHK-
OpUTaMm.
[IpakTuueckas pabora
«OnpeneneHue KauecTra
npenaparoB JJHK ¢
OMOILBIO
CIIEKTPO(POTOMETPHI
(Mpy HATTMYHUH
000pyI0BaHUA).
[IpakTuueckas pabora
«PennmkaTuBHAs MalInHa
(urpa-




AHTHOaKTepUaIbHbIC TIPErapaThl.
Opranusanusi FTeHOMa 3yKapuoT
['eHOMHOE pelaKTUPOBAHHUE.

JTIEMOHCTPALIHS ).
[IpakTudeckas padora
« TP (monensb
aMIUTHpuKaIus Ha
Oymare)y.
[IpakTudeckas padora
«Cuia mpoMoTopay.
[IpakTrueckas pabora
«Pemenue 3amau Ha
TCHETHUYCSCKUM KO,
[IpakTrueckas padora
«DonauHr OCIKOBY.
HMccnenoBaTenabckas
pabota
«Pacrnipoctpanenue
QHTUOMOTHKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTudeckas padora
«PaboTa B COBpEMEHHBIX
TeHETUUECKHUX 0a3zax
nanubIX. [IpoBeaenue In
silico amanuza

[MOCJIE0OBATEIILHOCTEHN
TEHOBY.

Tema 3. [TonsTue o nekapcrBax. [IpuHUIHIBI

®apmakosiorus (28 4)[moaxo/1a K MOMCKY HOBBIX VccnenoBarenbekas

JIeKapCTBEHHBIX cpecTB. CKpUHUHT
U €r0 METOJIbI.

[Iytn BBenenus JIC.
dapMaKOKMHETHKA JIEKAPCTBEHHBIX
BewecTB. BeacbiBanue (abcopOrus)
nekapcTB. OCHOBHBIE MEXaHU3MBbI
BCACHIBAHMUSI.

TpaHCcHoOpT JIEKaPCTBEHHBIX
BemecTB. [ eHbl 1 Oenku mepBoi
dazel bunorpanchopmarmu. [Tytu
BBIBEJICHUS JICKAPCTB U3 OpraHu3ma.
DKCKpeIus U dIUMHUHAIUS. ['eHbI u
Oesiku BTOpOit (hasbl
OouoTpanchopmaIuu.
dapmakoguHaMuka. I 1aBHOE 1
no004YHOE, Pe30pOTUBHOE U MECTHOE,
npsiMoe, HeMpsIMOe U pedIIEKTOPHOE
JIEVCTBUE.

paboTa «DKCepuMeHTa
10 OTIPEICIICHUTO
TOKCUYHOCTH BEIIECTB HA
AP TEMUIHSIX Y.
[IpakTuueckas pabota
«Kapra skcnipeccun
0(paMUHOBBIX U
CEPOTOHUHOBBIX
PENEnTOPOB B MO3Te
MBIIIIEI.
HccnenoBarenbckas
pabota «IloBeneHueckue
TECThI Ha pbIOKax Danio
rario. CBeTio-TeMHas
KaMmepay.
lccienoBarenbckas
pabota «IloBeneHueckue
TECTBI




Bubl B3anMOI€NCTBUS JIEKAPCTB.
CuHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICMICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
pa3HOBHIHOCTH TpaHcMeMOpaHHBI
CUTHAJIUHT. THUIBI KIETOUHBIX
peuentTopoB. MeMOpaHHbIE: HOHHBIE
KaHaJbl, KATAIUTUYECKUE U
conpspkeHHble ¢ G-Oenkamu;
BHYTPHUKJIETOYHBIE:
HUTOIIA3MAaTUYECKHUE U SIICPHBIC.
MexaHu3MBbl JTUTaHA-PELENTOPHOTO
B3anMoIercTBUA. CEJIEKTUBHOCTD
(M30MpaTenbHOCTD) JEHCTBUS, CBA3b
«XUMHUYECKAs CTPYKTypa -
dbapMakosioruyeckasi akTHUBHOCTb
BeecTB» MapMakoIOrHIecKon
MOJTYJISIITUY CHHANTUYECKON
XOJIMHEPTUYECKOU MEepEIavn.
MoJIeKyISIPHBIA MEXAHU3M JEHUCTBUS
1 (hapMaKoJIoruuecKue cBorcTra M-
XOJIMHOOJIOKATOPOB,
TraHTJIMOOJIOKATOPOB U
Kypapernog00HbIX CPEACTB.
dapMaKoJIOru4ecKast peryJisiius
AKTUBHOCTHU aJIPEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
a7peHOOJIOKATOPBI, CUMIIATOJIUTHUKH.
MomnekyinspHas (papMaKkoJIorus
AQHTUAJITIEPTUYECKUX CPECTB.

[ 'ucTaMUHOBBIE PELIENITOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIusl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
NefiCTBUSA, OCOOEHHOCTHU
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MPUIOKEHUS ICHUCTBUS HHTHOUTOPOB
JTUTTATHBIX MEAUATOPOB.

MexaHu3M JEeUCTBUS U IPUMEHEHNE
penapaToB, CTUMYIUPYIOIINX
MPOIIECChl UMMYHHUTETA.
dapmakosoruyeckas

Ha peiOkax Danio rario.
OTKpbITOE TIOJIEY.
VccnenoBarenbekas
pabota «IloBegeHueckue
TECThI Ha pbIOKax Danio
rario. CraitHoe
MOBEICHUE.
[IpakTuueckas pabora
«BnusiHue aapeHanuHa Ha
CEpJI€YHbIE COKpALECHUS
(mporpaMMHO€E
oOecrieueHue)».
[IpakTrueckas padora «I’
MCTOJIOTHYECKUE
npenapaTbl HUMMYHHOR
cucteMbl». [IpakTrueckast
pabota «I
MCTOJIOTHYECKUE
npenapatbl HEPBHOU
CUCTEMBI».




XapaKTEPUCTUKA UHTEPIECHKIUHOB:
[MOJy4€HUE, MEXAHU3M JICVCTBHS,
npuMeHeHue. OCHOBBI
MaTo(U3HOJIOTHN OCTPOHA30BOTO
OTBETA, MEIUALINSI BOCTIAJICHUS.
MonekyasipHbIi MEXaHU3M
[MPOTUBOBOCIAJIUTEIILHOTO IEUCTBUSA
[IFOKOKOPTHKOCTEPOUJIOB,
HECTEPOUIHBIX
POTUBOBOCIAIIUTEIbHBIX CPEJICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapaTtax. KineTouHnslii 1 HEpBHBII
HapKO3.

DapMaKoJIOru4ecKast
XapaKTePUCTUKA OTACIbHBIX TPYIII
HapKO3HBIX CPECTB.
IlociaenoBaTeIbHOCTD ACHUCTBHA HA
LICHTPAJIBHYIO CUCTEMY.
du3noIorH4ecKuil CoH; ¢asbl CHa.
Buael Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MoJeKyIsIpHbIE aCTIEKThI
Holuuenuuu. OnuaTHbIe PENENTOPDI,
WX TUTBI. JHKEe(PATHHBI U
SHIOP(HUHBI - SHIOTEHHBIE JTUTaH IbI
OTMUATHBIX PELENTOPOB.
AHTUIICUXOTHUYECKOE JICHCTBUE,
BIUSIHUE HA (DYHKLIHIO
DKCTpAUpPaMUIHON CUCTEMBI,
SMOIMOHAIIBHYIO c(hepy, PBOTHBII
LEHTp, apTEPUAIIBHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISALUH.
MonekynasipHblE MEXaHU3MBI
NCVCTBHS HEUPOJICIITUKOB, BIUSIHUE
Ha 10(aMUHOBBIC, CEPOTOHMHOBBIE,
aJpeHO- U TUCTAMHHOBBIC
pELenTOpPhl, UX IEUCTBUE HA
KJIETOYHBbIE MEMOpaHbI, HA
JIETTIOHUPOBAHNUE TKAHEBBIX
MOHOAMHHOB.
[ToTeHnMan-3aBUCUMBbIE HATPUEBbIE




KaHaJIbl KaK MHMIIICHHU ICHCTBUS
MECTHEIX aHeCTETUKOB. CIIOCOOBI
WHTMOMPOBAHUS MTOTEHIIUA-
3aBHCHMBIX HATPHEBBIX KaHAIOB
MECTHBIMH aHECTETHKAMH.

Moayab «MosieKyasipHbIe OCHOBBI cesleKum» 9 kiacc (68 yacon)

ouoJiorus (20 4)

HyxkienHoBbie KUCIOThI. OCHOBHBIE
[PUHIUIIBI CTPOCHUS. MaTpuuHbIe
CUHTE3bI. Pernukanus - ocHOBa
KJIETOYHOTO JeNieHus. [[puHIumb
pETUTMKALIN Y.

MyTtannu. UTo BbI3bIBAET U3MEHEHUS
B ctpoenuun JJHK. I[TpuHuums
penapanuu. TpaHCKpunys.
['enetnyeckuii koa. Opra"nuzanus
reHoMa BUPYCOB [IpOoTHBOBUPYCHBIE
CpelICTBA, MEXAHU3MbI UX JICHCTBHS.
Opranuzanusi reHoMa OakTepuit
AHTHOAKTEepUATIbHbBIC TTpErapaThl.
Opranu3zainusi reHoMa 3yKapuoT
['eHOMHOE pEeTaKTUPOBAHHUE.

Tembl OcHoBHoOe coepkaHue JlesiITeIbHOCTD
IKOJIbHUKOB

Tema 1. OCHOBHBIE BEXH Pa3BUTHUS

MouJiexyJisipHas MOJIEKYJIIPHOIN OMOJIOTHH. [IpakTiueckas pabota

«Boigenenune JJHK u3
OaHaHay.
[IpakTuueckas pabora
«Mopnens JIHK-
OpHUTaMM.
[IpakTuueckas pabora
«OnpeneneHue KauecTra
npenapaToB JIHK ¢
MOMOIIIBIO
CIIEKTPOPOTOMETPUI
(mpy HATM4YHUH
000py0BaHUA).
[IpakTuueckas pabora
«PenMkaTuBHas MalIMHA
(urpa- 1eMOHCTpAIIHS)».
[IpakTuueckas pabora
« TP (Mmonenb
aMITHpuKaIys Ha
Oymare)».
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[IpakTuueckas pabora
«Pemenue 3agay Ha
reHEeTUYECKUN KOJI.
Tpancaanus.
[IpakTuueckas pabora
«DonauHT OEITKOBY.
HccnenoBarenbckas
pabota
«PacnpocTpanenne
AQHTHOMOTHUKOPE3UCTEHT
HBIX OaKTepUii».
[IpakTrueckas pabora




«PaboTa B OBpEMEHHBIX
FeHETUYECKHUX 0a3ax
nanHbIX. [IpoBenenue In
silico amanusa

IOCJIEN0BATEILHOCTEN
TEHOBY.
Tema 2. PoneBas urpa «Amnenm».
MoJieRyasipHbIe lcciienoBarenbCKuii
OCHOBBI reHeTuKkH (20 IPOEKT MyTareHHbIe
) [Ipenmer reneruku. Kparkas (bakTopBhI.

VCTOPUS Pa3BUTUS MIPEICTABICHUS O
HAaCJIEICTBEHHOCTH.

OT reHa K Npu3HaKy: Kak pacKpacHuTh
koTta. Uto takoe npusHak? I1lyTe oT
reHa 70 npu3Haka. Myraruu.
Asnenu. ['erepo3uroTsl u
rOMO3UTOThl. JIOMHUHAHTHBIE U
[PELECCUBHBIE aJUIEIH.

['eHbl cTposAT OpranusM. BriroueHue
U BBIKJIIOUEHHE 00JIbIIOT0 Habopa
reHoB. Kak KJIIeTKH IOHMMAIOT, KaKue
reHbI JI0JKHBI padoTaTh.
JIuCKpeTHOE HACIeJOBaHUE
PU3HAKOB. 3aKOHBI MeHIens: OIUH
I'EH - OJIMH Npu3HaK. Cxema
CKpelIMBaHus. 3aKOH €IMHO00pa3us
rUOpUI0B TIEPBOTO MOKOJIEHUSI.
3aKOH pacUIEIVIEHUs TPU3HAKA BO
BTOPOM MOKOJEHUH. 3aKOHBI
MeHesnst: HECKOJIBbKO I'€HOB -
HECKOJIbKO TPU3HAKOB.
JIuruOpuIHOE CKpEIIMBaHUE.
HesaBucrumoe pacxoxieHue
xpoMmocoM. ClernjaeHHoe
HaCJIEI0BAHHUE.

B3anmoeiicTBUe reHOB. AJUIeIbHOE
1 HeajutenbHoe. OnpeeneHye mnoja.
[TosoBbie XpoMocoMbl. CaMIlbl 1
caMku. Briusiaue dakTopos
OKpY’Karolen cpeabl. XpOMOCOMHOE
ornpeneneHue nojua. [lonoseie
xpoMocoMmbl. [TpoGiema
JTOIIOJTHUTENIBHON X-XPOMOCOMBI Y

JKCHIIIMH. TpeXHBeTHLIe KOIIIKH.

Poneas urpa «Cynp0a
KJIETKW». I eHBbI-
MEePEKITI0YATENH.
[IpakTHueckoe 3aaanne
«ANTOPUTMBI 1JIA
KJICTOK).

[IpakTHueckoe 3aganue
«EnnnooOpazue nepBoro
MMOKOJICHUS.
[IpakTueckoe 3aganne
«Paciienenue Bo
BTOPOM IOKOJICHU.
MccnenoBatenbckui
MPOEKT «3aKoHbI I
Menens B
DKCIIEPUMEHTEY.
[IpakTrueckoe 3aganue
«Pemetka Ilenneray.
[IpakTrueckoe 3aganue
«HacnengoBanue,
CIICTIJICHHOE C TTIOJIOMY.
[[pakTHYECKOE 3aHATHE
«B3anMo1eicTBUS I'€HOB
(MoaeIupoOBaHUE CUHTE3A
W TpaHCHOpTa MUTMEHTA B
KIIETKY ).




Tema 3.
MoJieKyJaspHbIe
OCHOBBI ceJieknun (28

4)

[" eHbl B TOMYJIALMAX: BETUKOE
paBHOBecue. [Tomymsamus. YacToTel
BCTPEUAEMOCTH MPU3HAKA U aJIETIS.
YpaBHeHnue Xapau- BaitnOepra.
[lomynsuyun MEHAIOTCS:
YUCJIEHHOCTh, MUTPAIUs U BBIOOD
cynpyra. @akTopsl, KOTOpbIE
BBIBOJIAT MOIYJISIIUAIO U3 PABHOBECHUS
Xapau- BaitnOepra. YucieHHOCTh
nonyssiuuu. Ponesas urpa «9¢ddexr
ocHoBaress». Jlpelid reHos.
Myranuu. HecnydaitHoe
cKkpemuBanue. N3oisusi.
[lonmynsunu MEHSAIOTCS:
€CTECTBEHHbIN 0TOOp. MexaHusm
NEeNCTBUSI €CTECTBEHHOTO 0TOOpA.
JIBroKymuii 0ToOp.
MoaudukaloHHass ”3MEHYUBOCTb.
Cratuctuyeckue 0COOCHHOCTH

MO (PUKAIIMOHHOM U3MEHUUBOCTH.
HacnienoBanue KOJIM4eCTBEHHBIX
npu3HakoB. KoinuecTBeHHbIE
npu3zHaku. CpenoBasi U3BMEHYMBOCTh
npusHaka. Koaddurment
HacleayeMoCcTu mpu3Haka. OTBET Ha
ot6op. ITonck renos
KOJIMYECTBEHHBIX MMPU3HAKOB.
OIHOHYKIICOTUIHBIC BAPUAHTHI
reHoB. JIHK-uun. ITonHoreHOMHBIN
aHaJIN3 acCOIIMAIH.

«OMBD» HaJI TCHOMOM.
[loctrenomHas apa. OOpaTHas
reHeTuka. «OMUKCHBIC»
uccienoBanus. [Iporeom,
MeTaboIoM. JloMecTUKanus 1
HEHTPbI TEHETUYECKOTO
pazHooOpasus. [Toucku pacrenuii ¢
«XOPOIIMMU» TPU3HAKAMH TSI
yesoBeka. LleHTpbl reHeTUYeCcKoro
pazHooOpasus. Hukonaii IBanoBu4
Basuios. Cenexuusi.
KomOuHarmonHast u ruOpuHas

cesiekius. [ ereposuc.

[IpakTHyeckoe 3axaHue
«YacToThl anneneu,
TEHOTUIIOB U
(EeHOTHUIIOBY.
lccinenoBaTenbCcKu
MPOEKT «AHaIN3
FEHETUYECKON CTPYKTYPBI
NoMyJsuU (Ha OCHOBE
3aKOoHa Xapau-
Baitnsepra)». Ponesas
urpa «pdext
OYyTBUIOYHOTO
COPJIBIIIIKAY.

PosieBas urpa
«EcTecTBeHHBIN 0TOOPY.
HccnenoBarenbckue
PaboTHI
«MoauduxanmoHHas
W3MEHYUBOCTh PACTCHUI
B [IpEJeIax Ballero MecTa,
YKUTEIIbCTBAY.
[IpakTHueckoe 3aaanme
«ATPOHOMBD».
[IpakTHueckoe 3aaanme
«I" oMonornyeckue psabl
HACJIEICTBEHHOM
W3MEHYHUBOCTH.




CoXpaHHUTh U U3YyYUTh TCHBI, YTOOBI
MeHSTh Oymyrmiee. Kak nmpaBuibHO
XpaHuTh reHbl. Komtekun
FEHETUYECKUX PECYPCOB PACTCHHUIA.
[IpakTUKyM U/WH
MCCIIEN0BATEIbCKUI TPOEKT:
MeTo/1bI KYJIbTHBHPOBAHUS IN VItro
11l COXPAHEHUS] TEHETUYECKUX
PECYPCOB paCTEHUN U IS
YCKOPEHHOM cesieKuu [
€HETUYECKHUE LIEHTPHI B HAIIEH
cTpaHe. ['1e 3aHUMarOTCA T€HETUKOMN
I TCHOMUKOW ISl HYKJ] CEJIbCKOTO
XO031CTBA.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 74622892844150726796523337175507594912532816887
Bnageney Mpuropees Kpuit Mropeeuy
OeicTevTened C 03.07.2025 no 03.07.2026



http://www.tcpdf.org

		2026-01-25T19:07:40+0500




