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HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspabotana B
COOTBETCTBUM C TpeboBaHusiMU DenepalbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOrO o0OmIero oOpa3oBaHUs, OPUEHTUPOBaAHA Ha OOECleUCHHE
WHIUBUYTBHBIX TOTPEOHOCTEH OOydYalomuxcss ¥ HampaBieHAa Ha JOCTIKEHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BbIOOpa yYaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHUH KYpCOB BHEYPOUYHOU
JEeSTEILHOCTU. ITO MO3BOJISIET 00ECIeUUTh €AMHCTBO 00s13aTenbHBIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMS: HE TOJILKO Ha YPOKE, HO U 3a €ro
npeaenamMu.

AKTyaJIbHOCTh ~ pe€ajiM3alluld  JTaHHOW  MporpaMMbl  OOYCJIOBJIEHa  CcaMoW
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOM ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TO3HABATEILHOTO MHTEpEca peOeHKa, SBIISICTCS 3aJI0TOM YMEHUS TUIaHUPOBAThH
To0bIe ACHCTBUS U BAXXHBIM YCIIOBUEM YCIICITHOM pean3aiuu uaei. Jlroopie n3BMeHeHHUsI
COBPEMEHHOT0 0O0IlecTBa CBSI3aHbI C NPOEKTaMH U UCCIEIOBAaHUSIMH — B Hayke,
TBOpUYECTBE, OM3HECE, OOIMECTBEHHON XU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTH OO0YyYaromerocs sBisgeTcsl (OPMHUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
HCCIIEIOBATENLCKOM NeATeIbHOCTH.

[Iporpammoii mpemxycmMoTpeHO (OPMUPOBAHHWE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHSI 3HaHWUW, a TaKKe U TMPAKTUYECKOTO OIbITa paboThl € JIaOOPaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTEIbHOW W  HAYYHO-HCCIIEOBATEIbCKONW  JCSATEIBHOCTH
MpeayCMaTpUBAOT (OPMUPOBAHUE Y OOYYAIOMUXCS HECTAaHAAPTHOTO TBOPUYECKOTO
MBIIJICHUS, CBOOOIBI CAMOBBIPAKEHUS U MHANBUIYATLHOCTH CYXKICHUH.

s momHOrOo ydera MOTPeOHOCTEW y4alMxcs B MPOTpaMMe HCIMOJIB3YEeTCs
mudGepeHIUPOBAHHBIM TTOAXOA, YTO CTHMYJIUPYET YYaIlerocs K YBEIWUYCHUIO
MOTPEOHOCTH B MHIANBUYATbHON, MHTEIUIEKTYATLHOW M MIO3HABATEIHLHOM JIEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-HCCIIEIOBATEIHLCKUX HaBBIKOB. [Iporpamma ctanet BocTpeOOBaHHOM
B TMEpPBYIO Ouepenb IIKOJbHUKAMH, KOTOPbIE HWMEIOT CTOWKWHA WHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA,
€CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B mozpocTkoBOM BO3pacTe ydamiiecs MposBIISIOT CBOIO 3aMHTEPECOBAHHOCTH B TOM
WIM WHOM 00JlacTH 3HAHWK, HAYyYHOM HANpPaBJICHUM WIM MPOQPECCHOHATBHON
nesTenbHOCTH. TakuMm o0pa3oM mNpoucxoauT (GOPMHUPOBAHUE IIO3HABATEIBHOW U
MPO(ECCUOHATTEHON COCTaBIIAIONICH JTUYHOCTH, TIOMOTAET ydJalleMycCsl B OIMpPEAeIICHUN
OyyIero KU3HEHHOTO ITyTH U B IPO(PECCHOHATEHOM BHIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKeJIaHUE MTKOJIhHUKA
K TO3HAHWIO HOBOTrO, PACHIMPEHUIO M YTIyOJNEHHIO COOTBETCTBYIOLIMX 3HAHUW, WU



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

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBIIEHUSI COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON NEATENBHOCTH, a TAKXKE B
NpUOOPETEeHUH HEOOXOAMMOTO OmbITa Ui paboThl HaA  WHAUBUAYAIbHBIM
MCCJIE0BAHUEM WK MPOEeKTOM. [Iporpamma moMoxeT MIKOJIBHHUKY B Oojee riyOoKoM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAJKHBIX COLIMAIBHBIX HABBIKOB, HEOOXOJHMMBIX ISl MPOAYKTHUBHOW COLMAIM3ALMU U
(opMUpPOBaHUSA IPaXKTAHCKON TTO3UIIUU:

— HaBbIKa CAMOCTOSITEIBHOIO PpEIIEHUS aKTyaJbHBIX MCCIIENOBATEIBCKUX HWIIU
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO0 B ce0s1 yMEHHE BHJIETh U AHAIM3UPOBATH
npoOJeMbl, HYXKJAIOIIKUECs B PEIICHHH, YMEHHE JIeTajJbHO MpopadaThiBaTh U
pealln30BbIBaTh CIIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJBHIKEHUE K JKETAEMOMY PE3YNIbTATy;

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

— - HaBbIKa YBAKUTEIBHOI'O OTHOLLIEHUS K Uy KUM B3IJIs,1aM U UJ1eIM, 0(OPMIICHHBIM
B paboTax JApyrux JroJed, APYruX aBTOPOB — BIAAEIbLUEB HHTEIUIEKTyalbHOU
COOCTBEHHOCTH;

— HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHHMS — mepel  OONpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAaHUS W OTCTAaMBaHUS CBOEW TOYKHM 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHUS APYTrUX B CBOEH MPaBOTE, MPOIABUKEHHSI CBOUX
HUIeH;

— HaBblKa padOThl CO CHEUHUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOrpaMMaMy,
7a00paTOPHbIM  O0OpPYAOBAaHUEM, TEXHUYECKUMH YCTPOMCTBAMH, OMOIMOTEUHBIMU
GboHIAMM W HUHBIMU pECypcaMu, C KOTOPBIMH MOXET OBbITh CBsi3aHa MPOEKTHO-
MCCIIEI0BATENbCKAs AESITEIBHOCTD NIKOJIBHUKA.

Kpome Ttoro, paGoTta MIKOJAbHHKA HaJ MPOEKTOM WM HUCCIEJOBaHHEM Oynaer
CHOoCcOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popmMbl IPOBeIeHUS 3aHATHIA.

JlanHast mporpamma paccuuTaHa Ha pabOTy €O IIKOJbHMKaMu 5-9 KJaccos.
Ilenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJIBKO HA KAaUECTBE PE3yJIbTAaTa
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUalUiics MOdyyan 3HaHUS B TOM
YHCJIE U YEPE3 BBIITOJIHEHUE MPAKTUYECKOr0 3aJaHus, A1l BBIBOABI U YMO3aKIIFOUECHHSI
Ha OCHOBAHHMU CBOETO HCCIIEJOBaHMs, Y4YWICS CpaBHUBaTb €ro pe3yJbTaTbl C
TEOPETUUECKUM MaTEPUAJIOM U UCCIEAOBAHNUAMHU APYTUX MIKOJIBHUKOB. TakuM o0pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEI0BATENBCKON EATENBHOCTH U IPUOOPETET
HaBBbIK KPUTUYECKOTO OTHOLLEHUS K MaTepuay.



[Iporpamma pa3buta Ha MOJIYJH, KOTOpble MOTYT OBITh MCIIOJB30BAHBI JINOO
YacTUYHO, JiMOO monHocThio. Tak Moaynp «Kak JKMBOTHBIE M pacTEHUs
NPUCTIOCA0INBAIOTCS (IBOJIIOLMOHHAST SKOJIOTUSA) MPEIIoaraeTcs AJid U3y4eHus: B 5
i 6 kiacce B TeueHue ojHoro rojga (34 waca B rox). Moayau «OCHOBBI
pacTeHueBoACTBa» M «buorexHonorus» paccuuTanbl Ha 68 4YacoB W MOTYT OBITH
peanu3oBaHbl B TeUeHUU 2-X JieT (1o 34 yaca B roj) uiau B TedueHuu 1 roxa (68 yacos B
ronx). Bo BTopoMm ciyyae BO3MOXHO MpOXoxkJeHHe o0oux wmoayneil («OCHOBBI
pacTeHueBoACTBa» B 7 i 8 kiacce, «buorexnonorun» B 7 uiu 8 kiacce). AHATOTUYHO
Moaynu «MoJeKyIapHble OCHOBBI (PU3HONOTHH U (PapMakoIoTum» U «MoJeKyIspHbIe
OCHOBBI CEJIEKIIMI» PACCUYUTaHbl HA 68 YACOB U MOT'YT OBITh PeaJIn30BaHbl B TCUYCHUH 2-
x JietT (no 34 yaca B roa) win B TedyeHuu | roxa (68 gacoB B roxa). Bo Bropom ciydae
BO3MOXKHO NIPOXOXkJAeHHE 000uX Moayneu («MosjeKkyaspHble OCHOBBI CEJIEKIMH» B 8§
KJacce, «MoJekynsipHble OCHOBBI (DU3UOJIOTHH U (PapMaKoJIOTHW» B 9 Kiacce).

MOXHO pEKOMEHJIOBaTh HCIOJIb30BaTh MOAYyJIu «Kak KUBOTHBIE M pPACTEHUS
npucnocadauBaTcs», «OCHOBBI  PAacCTEHUEBOACTBAY», «MOJEKyIsIpHbIE OCHOBBI
CEJIEKIIMM» B KaUeCTBE HEMPEPHIBHOIO 00pa3oBaTesIbHOTO IUKIa (5-9 kiace no 1 yacy B
HEJENI0) Ul KJIacCOB arpoOMOTEXHOJOrMYEcKON HampaBiieHHocTH. Monymu «Kak
KUBOTHBIE M pacCTEHUs MpucrocabiuBaroTcs», «buorexnonorun» u «MoeKyaspHbIC
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOIO
nukna (5-9 kmacc mo 1 vacy B HeAeN0) JUIsl KJIACCOB OHMOTEXHOJIOTUYECKOTO WU
MEJUILMHCKOTO HAMPaBJIECHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
JeSTeIbHOCTH pa3paboTaHa € Y4YETOM PEKOMEHJAIMN TMPUMEPHOM MPOrpamMmbl
BOCITUTAHUS, YIUTHIBAET TICUXOJIOTO-TIEIarOTUYECKUE OCOOCHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuil. 1o MO3BOJSET HA MPAKTUKE COCAMHUTH OOYYarOUIyl0 M BOCHHUTATEIbHYIO
NeSATEeIBHOCTD eIarora, OPUEHTUPOBATH €€ HE TOJIBKO Ha MHTEJUIEKTyallbHOE, HO U Ha
HPaBCTBEHHOE, COLIUATILHOE pa3BUTHE peOEeHKA. DTO MPOSBISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEaIU3allMU MPOrPaMMbl BHEYPOUHOU
NEeATEIbHOCTH, HAIIEIIIUX CBOE OTPAXKEHUE U KOHKPETU3ALUIO B TPUMEPHON IPOrpaMMe
BOCITUTAHUS,

— B BO3MOXXHOCTH KOMIUIEKTOBaHHUSI Pa3HOBO3PACTHBIX TPYII JJIsi OpraHU3aluu
npo(OPUEHTAIIMOHHON  AESATENbHOCTA IIKOJIBHUKOB, BOCIHMTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCsl B IPUMEPHON TPOrpaMMe BOCHTUTAHUS;

— B UWHTEPAKTUBHBIX (OpMax B3aHITHH JUIsI IIKOJIHHUKOB, OOECIIEYMBAIONINX
OOJIBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TN€AaroroM W JAPYTMMH JEThbMU
JeSITEIbHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE JETCKO-B3POCIIbIX OOIIHOCTEH,
KJIIOYEBOE 3HAYEHUE KOTOPBIX [JJisi BOCHUTaHUS MOJYEPKUBACTCA NPUMEPHOMN
POrpaMMON BOCITUTAHUS.



Oco0enHocTH PadoTHI yUYuTe ISl M0 MpOrpaMme. 3aja4ya yuYuTesass COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpolLEcC NPOo(EeCcCHOHANBPHOM OpPHEHTALWK IIKOJIbHUKA,
packpbiBasi MOTEHLMAT Ka)KJOTO 4Yepe3 BOBJIEUEHUE B MHOTOOOPa3HYIO JEATEIBbHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3BUTHE Yydanlerocs. JIMYHOCTHBIX pe3yJbTaTOB
YUUTEIb MOXET JIOCTHYb, YBIIEKas YYEHHKA COBMECTHOW W HHTEPECHONH MM 000UM
NEeATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAS 3aHITHS LIEGHHOCTHBIM COACPKAHHEM.

[IpuMepHast cxema NpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOT0 MaTepralia o TEME.

2. TlogrotoBka K OHKCIEPUMEHTAJIbHOMY 3aHATUIO, OOCYKIEHHE OOBEKTOB IS
IPAKTUYECKOTO 3AHITHS.

3. IlpoBeaeHne MpaKTUIECKOTO 3aHATH — OCHOBHAA 3a/1a4a OCBOCHHE METOHO0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM NPEMJIOXKHUTh MAETSIM, KOTOPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIIEAOBATEIbCKUN MPOEKT. i 3TOro He0OXO0AUMO
0oOCyIuTh OOBEKTHI, KOTOpblE Yy4YE€HUK OyAeT HCCleqoBaTh, COCTaBUTh ILJIaH
DKCIIEPUMEHTA.

5. Ilomoub yuyeHUKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaTbl MPOEKTHO-UCCIEA0BATENbCKON NEATEIbHOCTH IIKOJIbHUKOB
MOXHO B TMpOILECCe 3aIIUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOH Hay4HO-
MPaKTUYECKON KOH(EPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU

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

1. Mot uccnedyem scusvte oo6vexkmet (6 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTpO€HHE KIETKH). Bua, ocodb —
OpraHu3M Kak efuHas cucrtema. Apantanuu (nmpucrnocodsenus). [lonsarue romeocrasa
®KUBOTO opranu3zma. CriocoObl €ro nojaepKaHusl.

[lonsitue BapuaTMBHOCTH Tmpu3Haka. HccnegoBatenbckue pabotel «Bcee mm
(cuHuLbl, O€JKK, Oepe3bl U T.J.) oAuHAKOBbIE? DOTOKBECTY.

Orpanuyenus Mopdonoruueckux u (Qusnonornueckux amantanui. Ilodemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIbIIMMHU, MAaJICHbKUMH, BCESIHBIM.
[Ipaktrueckas paborta «CocTaBisieM KHUTY PEKOPAOB PACTEHHM M KUBOTHBIX HAILIErO
Kpasp».

2. Bausanue oxpysicatoweii cpedwl na sncugwle opeanuzmol (12 uacos)

daxTophl OKpyKarolleh cpenpl (abuoTnueckue, OMOTUUECKUE, AHTPOIIOI'CHHBIE).
[Ipumepsl  aOumoTnuyeckux (aKTOPOB, OKAa3blBAIOIIMX OCHOBHOE BIMSHHUE Ha
KUZHENIEATEIbHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temno» (KyOWKH JbAa B3BECUTh, MOJIOKHUTh B YAIIKU
Ilerpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ausitue «YTo pacTBopsieTcs B BoAe» (dKCepUMEHT « Kuakuii
nom»). [Ipaktraeckoe 3anstue «/luddysus BemecTB B Boje (pacTBOpHI)», «/IBukeHune
pacTBOpoB To IBeTKY». [Ipaktnueckoe 3ansarue «Jlem mimaBaer B Boje (aiicOeprw,
3aMmep3aHue BoAoeMoB)». IIpakTudeckoe 3ansatue «Jleq npu 3amep3aHnn pacuIupseTcs»
(pazpyiienue kamHs (MOYBOOOpa3OBaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKUBBIX  OPraHU3MOB K
abnotnueckuMm (aktopam. [lpucnocoOneHuss K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMreparypa, BIaXHOCTb W cBeT. [Ipaktudeckoe 3ausatue «lllyba» (kyOuku mbaa
3aBEPHYTH B pa3HbId MaTtepual, B3BecuTh). [Ipaktnueckoe 3ansatue «lIurmeHThD) (MOXHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoBy. [Ipaktmueckoe 3ansitue «Kak
KUBOTHBIE [JIABAIOT B BOJI€» (DKCIIEPUMEHT C MUMIETKOM).

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

3. Bzaumooeiicmeus ncugvlx opzanumos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTHU pa3BUTHA MEKBHI0BBIX
B3auMooOTHOIIeHUH. Kos3Bomouust (XUIIHUK-KEPTBA; Mapa3uT-XO035iMH) OBOJIOLUSA
cTpareruil oOsBanus nuim. ConuanbHOCTh. Bunbi-Becenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccrnenoBatenbckas pabota «HabmiomeHuss 3a B3aWMOOTHONICHUSMU



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

4. Yenoeex 6 scusnu pacmenuii u y3cusomuoix? (6 uacoes)

AnTponorenHsie ¢pakropsl. [IpaBaa iau, 4To MepBOOBITHBIE JIFOIU KUITU B TAPMOHUU
¢ npuponoi. OroManIHUBaHNE U NPUPYUYCHUE KUBOTHBIX M PACTCHUM. 3ayeM cliacartb
BBIMUPAIOLIME BUIBI, KaK 3TO JAeyaTb. KylbTypHBIE pacTeHUs U UX JUKHE IPEIKU.
[ToueMy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KyJabTYpHBIX PACTEHUM U UX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kaura Baueid teppuropun. Oco00 oxpaHseMble TEPPUTOPHH,
3anoBenHUku Poccunm m mupa. Ilpaktuyeckas padora «PazHooOpasue KylbTypHBIX
PACTEHMI B BallIEM PETUOHEY.

UccnenoBarenbckas pabota «BiMsgHHEe aHTPONOTeHHBIX (PAKTOPOB HA Pa3BUTHE
pacTeHUl B rOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamiem peruoHe — yHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Okonozuueckue nuwu (6 uacos)

buocdepa — onHa U3 BakHEHIUX 000704YeK 3eMiH. YTO Takoe «3KOJIOrHYeCKHe
HUIIM» W Kak oHU ¢opmupyrorcs? dopmupoBaHue 3HAHUN MO OHMOPA3HOOOPA3HIO
KU3HEHHBIX  (QOpM,  MOBEJEHYECKHX  NPHUCHOCOOJIEHHH,  MOAU(PUKALIMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutensHbie cooliiecTBa U ux TUIbL. Pa3Burtue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

Uccnenosatenbckue paboThl «DKOJIOTMYECKWE HUIIKM BOKPYr TeOs — OIUCaHUE
(pakTopoB OKpyXkatouieil cpensl». HccnenoBatenbckue padboTel «DeHosornyeckue
HAOIIO/ICHUS.

Monyab «OcHOBBI pacTeHHneBOACTBa» /-8 kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHUEBOJICTBO: OCHOBHBIE (DaKTOPHI BBIPANMBAHUS PACTECHUHU.
Ucropust pazBuTus arpoxuMudeckux 3HaHui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. [IpssHuninukoBa
u ap.). [Ipaktuaeckas pabora «bouka JInbuxay.

2. Azpomexnuueckuii sxcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCrepuMeHTOB. llocTaHOBKa SKCHEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMbI, cOCTaBIE€HUE THMOTE3bl, LENH U 3a/ad HKCIEPUMEHTa IO
BBIPAILIMBAHUIO PACTEHHN B KOHTpoiupyemoil cpene. KoHTposiu, MOBTOPHOCTH,
npoBelieHue JKcrnepuMeHTta. [lnanupoBanue skcnepumenta. OlieHKa pe3yJbTaToOB
skcriepuMenTa. MccnegoBarenbckas pabora «DakTopbl, BIUSIONIME HAa MpOpacTaHue
CeMsH (POCT IPOPOCTKOB)».

OcBO€HME TEXHOJIOTUU KPYTJIOTOJAUYHOTO BhIPALIMBAHUS CAJTaTOB U MUKPO3EICHU



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycHoBHUsX. COOp yCTaHOBKHU JJIsl BbIpal[UBaHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, SJIEKTPONPOBOAHOCTL M pPH
pactBopa. Pojib XUMUYECKUX JIEMEHTOB B IUTaHUU pacTeHul. [lomydeHne nuraTeabHbIX
BeniecTB pacteHUsIMH. [IpakTudeckas pabora «CxeMbl MUTATEIbHBIX pacTBOpOB. Pacuer
7103 YIOOpEHUH ISl MUTATEIIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKue. THuIbl
NUTaHus pacTeHuil. Bo3aymHoe W MHUHEpaNbHOE (KOPHEBOE) NUTAHUE PACTCHH.
TpaHCIIOPT NUTATENBHBIX BEMIECTB PACTCHUN: BOCXOIAIIMA M HUCXOIAIIUN TOK.
Baxneiiime kanuiineie, GochopHbIe U a30THBIE yA0OpeHus, ux coiictBa. [IpocTeie u
cinoxHbie ynoOpenusi. [lpaktuueckas padota «llpaBuiia cMemvMBaHus yIOOpEHUI»
[Ipaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYpPH.

PocT u pa3BuTue pacTeHMil: 3Tambl OHTOreHEe3a, (PaKTOpbI, BIMSIOUIME HA POCT
pacTeHuil: CBET, TyCcTOTa NOCaJ0K, nuTaHue, cyocrpar. IIpakruueckas pabora
«MOHUTOPHUHT MUHEPATIBLHOIO TUTAHKS PACTEHUI».

Oco0OEHHOCTH MNHTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HAY€HUE B KU3HU
pactennii. OpMbI a30Ta U X IPEBPALICHNE B TIOYBE.

Ucrounnku dhochopa mis pacrenus. 3naueHue GhochopcoaepKaniux coeTuHEHUN
B KieTKe. Poib Makposprudyeckux coequHennit pocdopa B SHEPreTUIECKOM OOMEHE.

Brnugaue kanusg Ha (QU3MUECKME CBOWCTBA MPOTOIUIa3Mbl, Ha (HEPMEHTHI
YII€BOAOPOAHOIO0 0OMEHa, CUHTE3 OelKOB U Jip. Poib kanus B mojaepKaHuu MOHHOTO
OaslaHca B TKaHSX, B MPOIIECCAX CAMOPETYIISIUY.

Perynaropnas u crTpykTypooOpaszoBarenbHas poOJib Kalblidg. YdYacTHE B
o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryJsIus UxX
IPOHULIAEMOCTH.

3HayeHue MarHus B MeTabosiM3Me pacTeHuil. Marauii B coctaBe XJjiopoduiuia,
CXOJICTBO XJIOpO(MJUIa U TeMOTJIOOMHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, X POJIb B CTPYKTYPHOU OpraHU3alMK KJIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX.

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

PacturenpHas nuarHocTMka W METOJAbl UACHTHU(UKAIMK HEIO0CTaTKa/M30bITKa
aneMeHToB nuTanus. [Ipaktuueckas pabota «PacTuTenbHas AMarHOCTUKAY.

Hccnenosatenbckast pabota «OLieHKa COCTOSIHUSI KOMHATHBIX PACTEHUH, paCTeHUN
Ha LIKOJBHOW TEPPUTOPUM, YCTAaHOBKA NPHUYMH MATOJOTMYECKUX COCTOSHHUU (IIpH



HAJTUYHHN ).
UccnenoBatensckass pabota «OIlleHKa BIMSHUA Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSTHHE PaCTCHHI (COCTaBICHUE PA3ITMYHBIX MOJIKOPMOK ).

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

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa U HEKOTOpble (hEHOJbHBIE BEIlEeCTBA (MKyMapoBasi, KOpHYHas,
CAIMIIMIIOBAsE K-Thl), 2. CUHTETHYeCKHEe (MOpPGAKTHHBI, pETapAaHThl, Je(OTUAHTHI,
JECUKAHTBI, repOounuabl). OUTOMOHMTOPUHI U OLIEHKA COCTOSIHUS PAaCTEHH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHTa. [IpakTnueckas pabora «OUTOMOHUTOPUHI WU
OLICHKA COCTOsIHUA pacTeHui. CoBpeMEHHBIE CIOCOOBI MOHUTOPUHT .

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSIX) PA3IUYHBIX PACTCHUI.

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

5. Boomuasa, necuanas u nougennasn Kyaiomypol, ux npuMeHeHue 6 eblpauiueanuu
pacmenuii. Quzuonocua pacmenuii (8 uacos)

BoaHasi, mecuaHas 1 MOYBEHHAsl KyJbTYpbl, UX NMPUMEHEHHE B BBIPAIMBAHUU
pactenuii. IlpoBenenue Bonbl B KOpHE M cTeOie pacteHuil. IIpakTtuyeckas padora
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (aKTOPhI, BIUSIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYCHHE MEXaHU3Ma PETYJISILUN UCIIAPEHUS BIaru paCTCHUEM.
[IpakTnueckas pabora «IIpurotosnenue npenapara yCTbUIl METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BnusHuEe yclOBUW COAEp)KaHUS PACTEHUA Ha
KOJINYECTBO YCTBHUID.

DoTOoCHMHTE3 — YHUKaJbHBIIM Tpouecc pacteHuil. TemHoBas u cBeroBas (azbl
¢dorocunTeza. 3HaueHne (HOTOCHHTE3a IS KUBBIX Opranu3moB. IIpakTuueckas padorta
«DyHKIMOHANbHAsA  JMArHOCTMKAa PpPAaCTeHWd 1O aKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatensckast pabora «Omnpenenenune xiopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIMSIOUIUX HA HEEY.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB IIOYBEHHOTO BO3/1yXa, Tra3000MeH. ['a3000MeH 1mpu  OECHOYBEHHOM
BoIpanuBanuu. [Ipaktuueckas padora «Aspamus, CO2 u O2. JIpixaHue pacTeHU».
[TpakTrueckas padota «/IpixaHue pacTeHuil: OlleHKAa MHTEHCUBHOCTH JIBIXaHUS PACTCHUN
Y TUI0JI0OBY.

UccnenoBatenbckue paboTel: «BnusHue cmoco0a BbIpamuBaHus (cocTaBa
NUTATEJIbHOM CMECH, CXEMbl BHECEHHS1) HA POCT U Pa3BUTHSI PA3IMUHbBIX PACTEHUN».



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

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

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

['en — wMaTepualbHBII HOCUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxnenHoBble KHCIIOTHI. JIOKamu3anus reHeTUHYECKOro Marepuana B KieTke. JleneHue
kierok. Permmukanus [JHK. OcHoBHas norma MosexkyisipHoi ononoruu. TpaHCKpUIILHS.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uiu KoHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(Jr000¥ O0BEKT W3 MpeAblaylield padoThl, I/I€ M3MEHEHUE WHCTPYKLHMH MPUBEIAET K
M3MEHEHUIO BHEUIHETO BH1a O0BEKTA)».

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reH0aHk? 3ayeM COXpaHATh I€HETHUYeCKHe pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUUECKUX PECYpCOB pacTeHul (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH  roMosiorudeckux psiioB. LleHTpsI
IIPOUCXOXKJICHUS KyJIbTypHbIX pacrenun H.M. BaswioBa u ILM. JXXykosckoro.
[Ipaktrueckas pabota no rpynmnam «OTKy/1a Ha HalMX CTOJIaX (GPYKThI/OBOITH/3IAKI.

OcHoBHBIE MeTOAbl cenekiuu. ['nbpuamzanus. Popmbel oTO60pa. OCHOBHBIE
HaNpaBJIECHUS CEJCKIUU: YIy4lIEHUE YPOKaHOCTH, YCTOMUYUBOCTH K OMOTHUYECKUM U
abuotnueckum (axkropam. [Ipaktudeckas padora «BripamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte nu xu3Hp B npoOupke? bBHOTEXHONOTMS KyJIbTYPHBIX pacTEHUH.
UccnenoBarenbckass pabotra «BpelpammBanue pacTteHuil B npobupke» (MOKHO
BOCIIOJIB30BAThCS  PE3yJIbTaTaMH MPEABIAYIIUX 3KCIIEPUMEHTOB IO COCTAaBJICHUIO
NUTATENbHBIX PACTBOPOB JJIsI PACTECHUH ).

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

7. Pacmumenvnas npooyxkyus. (8 uacos)
HanzemHuble 1 mog3zemMHbie opransl pacteHuil. [loder u Bujpou3MeHeHHbIH moder
pactenuii. CriocoObl pa3MHOXKEHHS PACTEHUH.
[lonsiTme o0 KadecTBe TPOAYKTOB muTaHus. [Ipobmembl  KOHKYypEHIIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHKUS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEICTBA



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

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

XUMUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(OTOMETPHUHU.
[Totenmmmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeToIbI OIIEHKH KauecTBa
PACTUTENBHOW MPOIYKIHUU: XPAHEHHE U COXPAHHOCTh MHUTATENbHBIX BEHIECTBY» (110
JOCTYITHOMY 00OpPYJIOBaHHUIO).

Hccnenosarensckast pabora «Ompenenenne BuramuHa C MeToIoM 0OpaTHOTO
TUTPOBAHMS B IUIOJAX HA PA3HOM CPOKE (CIoco0€) XpaHEHUSD.

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

[lonsiTue OHMOTEXHOJOTMU. 3a4eM 4YEeJIOBEKY OMOTEXHOJOTMH, B YEM UX
MPEUMYILECTBO NEePe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokatanmuzatopel. [lpakTuueckass paborta «lIpumepbl npuMeHEHUsT OHMOJIOTHYECKHUX
OOBEKTOB B TBOEH KU3HUY.

Celpbe U1 OMOCHHTE3a M OLIEHKAa €ro OHOJOormueckoi IeHHOCTH. OCHOBHBIE
MCTOYHMKHM yriiepoja, a3ota, (ochopa, MukposnemeHtoB. lccnenoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOYAsi BOMPOCHI €ro MpeaBapuTelbHol 00paboTKu), pa3padoTka
HOBBIX MUTATENBHBIX CpPEel, B TOM 4YHCIIEC BKIIOYAIOIMIHUX OHOCTUMYISATOPHI U JIPYyTrHe
AJIEMEHTHI YIIPABJICHUS U ONITUMHU3ALIMU [TPOLIECCOB OMOCHHTE3a. MeTo1bl ONITUMU3ALUN
NUTATEJBHBIX CPEN.

2. Mukpoouonocus (12 uacos)

[lonoxenue NPOKAPUOTOB B CUCTeME opraHudyeckoro wmmupa. CrpoeHue
OakTepuanbHou kieTku. Knaccudukanus 6akrepuit. Mopdomnorus 6akrepuii. [Ipoctbie
U CJOXHBIE METOJAbl OKpamuBaHusg Oaktepuil. duzmonoruss OakTepuil: NUTaHUE,
JbIXaHUE, POCT U pa3MHOKEHHUE. 3HAKOMCTBO C JOMEHOM ApXxeH (3KCTpEeMOPUIBHOCTb,
0COOEHHOCTH CTpOEHHUs KJeTkn). JIJabopaTtopHas pabora «DUKCHUpOBaHHbBIE TperapaThbl
Oaktepuil. Ormpenenenue (OpMbI MPEATIOKEHHBIX KYJIbTYp MHKPOOPTaHH3MOB,
UCIIONIb3YSl MPOCTOM MeToa okpacku» JlaGopatopHas pabora «OmnpeneneHue Tuma
KJIETOYHOM CTEHKH METOJIOM OKpalllMBaHuA 1o ['pamy» (IIpH HaIMYUU PEaKTHBOB).

MonouHokucnoe u cnuproBoe Opoxenue. dotorpodubie U XeMOTpodHbIE
Oaktepun. Kunernueckoe  omMmcaHue —Ipolecca  pocTa  MUKPOOPraHU3MOB.
OKCHOHeHIMalbHass ~ MojJenb  pocta. KuHermka rubenu  MUKPOOPraHU3MOB.
JIaGoparopHas pabota «IIpurotoBnenue NpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OakTepuii».



[TaTorennsie 6akTepun. YymHas majodka v YepHas CMepTbh, OOTYJIN3M, CTOJIOHSK,
TyOepkynes. Mctopust 60psObI ¢ 6akTepransHbiMu HHpekusMu. JlabopaTtopHas padoTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KyJIbTypbl OakTepuil. MeTton pasBeneHuil. MeTOa  HCTONIAIONICTO  IITPUXaA».
JlaboparopHass pabora «Mopdosoruueckass XapakTepUCTUKA BBIJICICHHON YHUCTOMN
KYJBTYpBI: XapaKTepPUCTHUKA KOJOHUH, opMa OaKTepuil, TUIT KICTOYHOU CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OaKkTepuil. MexaHu3MbI 1eHCTBUI
aHTUOMOTHUKOB. MEXKIeTOUHas KOMMyHHKanusi Oaktepmii. YyBCTBO KBOpyMa.
JlabopatopHasi pabora «CpaBHEHHE POCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY MccnenoBarensckas pabora «llomck MuUKpoopraHU3MOB
00JaaroNMX aHTarOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenune OakTtepuil uenoBekoM. KuHeTHueckoe omnucaHue OHOCHHTE3a
MPOJYKTOB MHUKpPOOpraHu3Mamu. bakrtepuu, KOTOpble MOIYT paszjararb IUIACTHUK.
Uccnenorarenbckas padoTa «BelieneHre MOJIOYHOKUCIIBIX OAKTEpUiA, UCCIIEOBAHUE UX
AKTUBHOCTH.

Mukpoopranu3Msl B arpoOMOTeXHONIOrHH. MICKyCcCTBEHHBIE aCCOLMAIIUN PACTEHUIN
¢ MuKpoopranusmamu. VccnenoBarenbckas pabora «Bpiienenue 6akTepuil Moie3HbIX
IUJT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OuomexHoozuu (niecHeevle 2puobl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbie rprObI MPOAYIIEHTHI OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapomuileToB. McTtopusi HMCIOIb30BaHUS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxenusi. Jlaboparopnas pabora «llogcuer kimeTox npoxokerr B kamepe [opseBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
cnupTa W yriaekuciaoro raza». lloiydeHue BTOpPUYHBIX META0OJMTOB B IPOAGKAX.
JIpoxoKu Kak MpoayrieHThl OnoToriuB. [Tomydenue 1eneBbix OEIKOB B IPOXKIKAX.

Oco0OEHHOCTH BET€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Y IPOXIKEH, 3HAUCHHE
M3YyYEHHS] MHUTO3a W LMUTOKMHE3a [JI ONTHMH3AlMK IPOILIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH TTATOTEHHOCTH JPOXKEH U TpubOB, MOMCKa
MuiieHed QyHTUIUAOB W pa3pabOTKM  HOBBIX  JICKAPCTBEHHBIX IpENapaTosB.
JlaGopatopnass pabota «HaOmromeHue  pasMHOXKEHUS  JIPOXOKEBBIX  KJIETOK».
[Ipaktuueckass pabora «Ilomyuenue TBopora u Kedupa Ha OCHOBE MOJOYHOKUCIBIX
Oakrepuit». Ilpaktuueckas padota «OCHOBHBIE BHIbI KBaca M HUX XapaKTEPUCTUKA»
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSEMBbIC IJISI TMPOU3BOJICTBA KBACay.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHA’POOHBIX  ycioBuUsX». llpakTudeckass pabora «MeToasl OIEGHKH CBOWCTB



XJiIeOOoTeKapHbIX apoxicked. OCOOCHHOCTH NPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX MU
MHCTaHTHBIX Apoxoken». MccnemoBarensckas pabota «BausHue QU3HMKO-XUMUYECKHX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAyKiuu (KBac, kedup, chip, xji1ed u
Tp.)».

Bogopocnun — mepcnekTUBHBIM OOBEKT A MPOU3BOJCTBA OENKa U YIIEBOJOB.
buoTtexHonornyeckue METOJbI OYUCTKU TBEPIBIX, KHUAKHUX OTXOAOB U ra3000pa3HBIX
OTXO0JI0B Mpou3BoACTB. CTouHbie BOABI. CXEMBI OYHCTKH. BHOQUIBTPHI, a’3pOTCHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA WJ WM BXOIANIME B HETO MHUKPOOPTAHU3MBI.
Hcnonp30BaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«Bnusaue Gpusnko-xumuueckux dakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauyus (8 uacos)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunbl usmenunBocth. [Ipaktuyeckas pabora «MomudukanuoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepualbHBII HOCUTENb HACIEACTBEHHOCTH W HW3MEHUYHMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Pemmukanus JJHK. OcHoBHast torma mosexkynsipHoit ononoruu. TpaHnckpumnius.
Tpancnsuusa. Myrauuu. [Ipaktuyeckas pabora «I'éH — HHCTPYKIUS 1O COOPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTuueckass pabora «Mytaius Ha OytepOpoje
(Jr000¥ 00BEKT W3 TpeAblayiield paboThl, I/ie U3MEHEHUE HHCTPYKIMH TMPUBEIET K
M3MEHEHHIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconozusa. (6 uacos)

[Tosnoxkenue BUPYCOB B CUCTEME OpraHM4eckoro mupa. CTpykTypa 1 XMMUYECKUI
coctaB BupycoB. Kiaccudukanus BupycoB. Pemnpoaykmusi Bupyco. I[Ipocmotp
JOKYMEHTAJIBHOTO (riibMa O BUpycax.

Bupycs - Bo30yauTenu nHpekunoHHbIX 0oe3Heil. OnkoBupychl. bakrepuodaru:
CTpOCHHME, CBOMCTBa, mnpumeHeHue. lIpakTuueckas pabora. «MeTon pa3BEeICHUIN
[IpakTuyeckas padora. « TutpoBanue 6akrepuodarony.

buonornueckue Mmeroasl 60pLOBI C BUPyCaMHU.

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

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnemnuduueckue GpepMeHTh OaKTepUid.
[IpakTtuueckass pabora «DHIOHYKIIEa3bl PECTPUKIUU (paboTa € HYKICOTHIHBIMU
MOCJICIOBATEIHLHOCTSIMHU Ha Oymare)y.

buorexHomornn nmpoayknuu OEIKOB B OAKTEPHAIBHBIX KyIbTypax. JlocTmxkeHus
TeHHOW MH)KCHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHBHOIO HMMYHHTETa OakTepHii M apXxei.



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

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

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JlomecTuKanys OCHOBHBIE JOMAITHUE KUBOTHBIC, COBPEMEHHBIE YKCIIEPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce JTM PAcTCHUS WU >KUBOTHBIC,
KOTOpBIC JKUBYT PSAIOM C YEIOBEKOM MM OJOMAIIHMBAIOTCSI? MOXXKHO T CUYUTATh
TapakaHa 0JIOMalTHEHHBIM KUBOTHBIM 7).

CoBpeMEHHBIE METOABl B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIlUSA 3MOPHOHOB,
XUMEPHBIC  JKMUBOTHBIC, KJIOHHMpoBaHWe. IIpakTthueckas pabora «Mertoauka
KJIOHUPOBaHUS (MOJICIUPOBAaHKE HA Oymare).

OcHOBHBIC OOJIE3HW >XUBOTHBIX M POJb IMaTOTCHHBIX MHKPOOPTAHU3MOB U
napa3uToB B PA3BUTUU 3a00JICBAaHUH JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxuTenbHOe
U M00OYHOE (OTpUIIATENIbHOE) BO3ACHCTBUU aHTHOMOTUKOB HA OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IIENM W 3aJaddl BETCPUHAPUU. BHOTEXHOIOTHS KOPMOBBIX IPENapaTosB.
[Tpaktiaeckas pabota «CocTaBieHHE pallioHa MUTAHUS KUBOTHOTO, PACUYeT PAcX0I0B
Ha coaepxkanue». MccnemoBaTtenbckas pabota «OlleHKa KadecTBa MOJIOYHOMN

MIPOLYKLIH.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. ['mbpuamsanus. Popmbel oTOopa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnuecknm (pakropam. [Ipaktudeckas padorta «BripammBaem ropox. Kak mposectu
CKPEILLUBAHUE Y TOPOXA.

OCHOBHBIE MOJXOJbl CEJIEKIMM M OHOTEXHOJOTMHM KYJbTYPHBIX pPACTCHUH,
['uOpuauzanus, otnajgeHHass TrUOpUAM3ALMSA, MCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopMalMsi, MyTareHe3, FeHETHUYEeCKOe peaakTupoBaHue). Mcropusi cenekuuu B
Poccun n mupe, ucropust pa3BUTHs BaXXHEUIINX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTto Takoe reHeTHYecKas WHXKEHEpHUS PacTeHUM. TpaHCreHHble pacTeHHs. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHUi. ArpoOakTepuaibHas TpaHnchopmarus:
Ti-na3mMuapl. ['ennr T-THK. MonekyJISIpHO-TE€HETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHetndeckoe penaktupoBaHue. COBpEMEHHbIE TOJIXOIbI U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHui. Ilpaktuyeckas pabora
«["eHOMHBIC HOKHUIIBI (MOeIHpoBaHKe paboThl cucteMbl CRISP-Cas).

Ectb mmu xu3Hp B mpoOupke? buoTexHONorus KyJabTYpHBIX pacTEHUIL.



UccnenoBatenbckast pabora «BelpammBanue pacTeHHid B NpoOUpPKE  (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEIABIIYIINX HKCIEPUMEHTOB IO COCTaBJIEHUIO
OUTATEJIbHBIX PACTBOPOB AJIs1 PACTEHUMN )».

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

1. @uzuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opradorensl: O, C, N, H. AxtuBHbIE (OpMBI
KHCJIOPOJIA, UX IMOJYyYEHHE, HEUTpaIn3alusl.

MakponsieMEeHThI: TIPOILIEHT COJIEP>KaHUsI B OpTaHU3MeE, BBIMOJIHsEMas (QyHKIIHS,
colepxkaHue B mpojaykrax nutaHus. Ca2+ - cBsi3pIBawoIIMe O€NKU, JEMOHUPOBAHUE
KaJIblIKs, PEryJsiis YPOBHS KaJblMs B OpraHU3Me: rOpMOHBI Touek. Mg — cTtpoeHue
xjiopoduiIa, €ro akTUBAIMS COJIHEUHOU dHEpPTrueH.

MUKpPO3JIEMEHTBI: B KakKMX MOJEKYJIaX COJEpKaTCs, BBIMIOJHSAEMAast (PYHKIIHMS,
colepKaHHue B NMpoaykTax nutanus. [lociencTBus nepeo3supoBKU MUKPOIJIIEMEHTAMU.
Fe — ycBauBaembie THUIIBI COCAMHEHHM kene3a. ['eMONpOTEenHBI, TEeMOIMAHUH,
quTOXpoMbl. Cu — YCBOEGHHE M TpaHCIOPT MeEIU. benku, coiaepiKaliue Meb.
[Tatonorunueckue cuaapoMbl MeHnke u BunbcoHna, CBsi3aHHBIE C META0OTU3MOM METH.

TokcuuHble sneMeHThl llepuoanueckord cUCTEMBI Ui OpraHu3Ma. BriusHue
HEIOCTaTKa MaKpO U MUKPOIJIEMEHTOB Ha KUBBIE OPTAHU3MBI.

UccnenoBarenbckass  pabora  «KoimyecTBeHHas  OLIGHKA  COJEPKaHUSA
MHKPO3JIEMEHTOB WJIA BUTAMUHOB B TTUILEBBIX NPOITYKTAX

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

VYrneBonbl. 3abosieBaHMs 4YEJOBEKA, CBA3aHHBIE C HAPYIICHUSIMHU YTJIEBOJIHOTO
obmena. CaxapHslii 1uader.

benku. Ctpoenne. 3a00ieBaHus YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
oOmena. @yunkiuu 0enkoB. epmentsl. Mexanusm aeiictBusi. Kiaccesl pepmMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuueckoe 3anstue «KauecTBeHHBIE peaklIUM Ha
opraHudeckue MoJiekyabe». IlpakTtuueckoe 3anarue «JleHarypaiusi  O€IKOB»
[Ipaktnueckoe 3anstue «M3ydeHrne akTMUBHOCTH aMHJIA3bD».

BuTtamuHsbl x)upopacTBopuMsble, BogopactBopuMsble. [IpeBpalienne BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI META0OJUUYECKUX peakiui. buosHepreTudeckue MpoIecChl.
I'muxonus. Hukn KpeOca. [enb nepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanusm amuHokucnor. ['mokoHeoreHe3. CUHTE3 yIieBOJOB, OEIKOB, KUPOB.
Merabonutuueckue 3a0oneBanusi. llpaktuyeckoe 3ansatue «PemeHue 3amay  Ha
SHEPTETUUYECKHUN OOMEHY.

Krnerka. [Tonstue memOpanbl. @yHKIIMKM MeMOpaH. Bunbl TpaHcnopTa B KIETKY.



MemOpannbsie opraHougbsl. 3a0oyieBaHHSA CBS3aHHBIE C HapylleHHeM padoThl
MEMOpaHHBIX OpraHesul, OOJIE3HW HAKOIUICHUS. THIBI KOHTAaKTOB MEXAY KIIETKaMHU.
3HaUeHUE MEKKJIETOYHOM KOMMYHHMKAIUU IS 370pOBbsl opraHusma. lIpaktuueckoe
3aHsTHE «/lnamus (kieTouka Tpayoe).

SAnpo. VYpoBHHM  YNAaKOBKM  XpOMAaTWHA.  XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpanHbIe OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJIIPHOIN OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIC MIPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas paborta «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momorisio
CHeKTpOPOTOMETPUN» (IIPU HATUYUU 000PYTOBAHUSA).

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

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoennu JIHK. [IpuHimne! penapanum.

Tpanckpunius. [Ipaktudeckas padbora «Cusa mpoMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemeHue 3amady Ha T€HETUYECKHM
ko1 Tpancusius. [Ipaktuyeckas padora «DoaauHr GEnKoBY.

Opranuzanusi reHomMa BUPYCOB I[IpOTHBOBUpYCHBIE CpENICTBA, MEXAHU3MbI HX
JECHUCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATHHBIC npenaparsl.
Uccnenoarenbckas padborta «PacrpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUil»

Opranuzanusi reHoma dSykapuoT ['eHomHOe penakTupoBanue. I[IpakTuueckas
pabota «PaboTa B cOBpeMEHHBIX IeHeTHUYSCKUX Oa3ax maHHbIX. [IpoBenenue In silico
aHaJu3a Mocjaeq0BaTEIbHOCTEN TEHOBY.

3. ®apmaxonozun (28 uacos)

[Tonsitue o nekapcrBax. [IpuHLIMIIBI MOAX0JA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Metonbl. MccnemoBarenbckas pabota «IKCIEPUMEHTHI 10
OTIpEICTICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOrus) exkapcTB. OCHOBHBIC MEXaHU3MBI BCachIBaHUA. TpaHCTIOPT JICKAPCTBEHHBIX
BenlecTB. ['enpl u 6enku nepBoit daspl buotpanchopmanuu. [yt BeIBeIeHHS JIEKapCTB
U3 OpraHu3Ma. OKCKpeuuss W siauMuHanug. [eHsl U  Oenku  BTOpoil  (asbl
ouotpanchopmarmu. dapmakonunamuka. [71aBHOE W TOOOYHOE, PE30OPOTUBHOE U
MECTHOE, IPSMOE, HETIPSIMOE U PE(IIEKTOPHOE IEHCTBUE.

Bunpl B3aumopeiictBusa nexkapctB. CUHEPru3M M aHTaroHUW3M IMPU COBMECTHOM



JNEUCTBUM JICKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIC KaHAJIbl, KATAIMTUYECKUE U colpsikeHHbIe ¢ (G-OenkamMu; BHYTPUKIETOYHBIC:
HUTOIUIA3MAaTUYECKUE U A/IepHbIE. MeXaHU3MBI JIMTAaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSI.
CenekTHBHOCTh (M30MPATETHLHOCTh) JEUCTBUS, CBSI3b «XUMUYECKas CTPYKTypa —
dapmakooruyeckasi akKTHBHOCTh BEIIECTBY.

PapMaKOJIOTUYECKON MOAYJISIUUA CUHAIITUYECKOU XOJMHEPTUYECKOU Iepeaad.
MonekyaspHbli  MeXaHU3M JeHcTBUS H  (papmakosjoruueckue CBoicTBa M-
XOJIMHOOJIOKATOPOB, raHTIM00JI0KaTOPOB 151 Kypapenoao0HbIX CPEACTB.
@dapMakoJOruyeckass  peryjsiius  aKTUBHOCTH  AJPEHEPTUYECKOr0  CHHAIICA.
AJIpEHOMUMETHUKH, aJAPEHOOJOKATOPhl, CcUMMATONUTUKU. [IpakTuueckass paboTa
«BrnusHMe aipeHanuHa Ha Cep/ICUHbIC COKpalleHus (TPOrpaMMHOE OOECTICUCHHE ).

MonekynsipHas (papmakojgorusi aHTHAJUIEPTUYECKUX CpeNCTB. [ MCTaMUHOBBIE
pELeNnTOPhl: THUIIBI, MOJEKYJsApHas opraHuzanus. CtaOuiuzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIEHCTBUSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS,
TOYKH MPUJIOKECHUSI IEUCTBUS THTMOUTOPOB JTUITUIHBIX MEAUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
UMMyHUTETa. DApMaAKOJIOTHYECKAsT XapaKTEPUCTHKA WHTEPJICUKHUHOB: IMOJy4YEHUE,
MEXaHMU3M JIeicTBUsI, TpuMeHeHne. OCHOBBI MAaTO(U3UOIOTUHA OCTPO(DA30BOr0 OTBETA,
Meauanus BocnaieHus:. MoneKkyIapHbIM MEXaHU3M MTPOTUBOBOCIIAIUTEILHOTO JICUCTBUS
TIIOKOKOPTUKOCTEPOUIOB,  HECTEPOMIHBIX  MPOTUBOBOCHIAIMTEIBHBIX  CPEACTB.
[IpakTtuueckas pabota «['McToigorundeckre nmpenaparbl UMMYHHOU CHUCTEMBI.

[TonsiTre 0 HapKO3€ M HAPKO3HBIX Ipenaparax. KiIeTouHbIl U HEPBHBIM HAPKO3.
dapMakoJOruyecKass XapakTepUCTHUKA OTACJIBHBIX TIPYNI HApPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NIEUCTBHS Ha IEHTpalibHYIO cucteMy. l[IpakTudeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOW CHCTEMBIY.

®dusnonornyeckuii coH; ¢da3el cHa. Bunabl Hapymenuidt cHa [lonstue o
MEJIMKaMEHTO3HOM CHE UM CHOTBOPHBIX Ipernapartax (TMIMHOTHKAX ).

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

AHTHUTICUXOTHYECKOE JEHCTBHE, BIUSHUEC HA (YHKIHMIO DSKCTPAUpPaMUIHON
CUCTEMBI, YMOIIMOHATIBHYIO c(epy, PBOTHBIA IEHTP, apTEepPHAIbLHOE NaBJICHUE, IIECHTP
TepMOperysiiuu. MOJEKyJISIpHbIE MEXaHU3MBbI JEUCTBUSI HEUPOJECNITUKOB, BIMSHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIpEHO- U THCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JEMOHWPOBAHUE TKAHEBBIX MOHOaMHUHOB. I[loTeHima-
3aBUCUMBIC HATPUEBBIC KAHATBI KAK MUIICHH JCHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITUAT-3aBUCUMBIX HATPHUEBHIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktueckass pabdora «Kaprta oskcmpeccuu A0(PaMHUHOBBIX W CEPOTOHUHOBBIX
perenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeneHueckne TeCThl Ha



peiokax Danio rario. Csernmo-temHas Kamepa». FcciemoBarenabckas — pabota
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeITOE Mosie». MccnenopaTeabckas
pabota «IloBegendeckue TecThl Ha ppiOKax Danio rario. CtaliHoe TOBEICHHUE.

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

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBsie kuciaotel. OCHOBHBIE IPUHIMIIBI cTpoeHus. [IpakTnueckas padora
«Boigenenne JIHK u3 Ganana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompeznenenue kadectBa mnpenapatoB JHK ¢ nomonisio
ceKTpoPpoTOMETPUN» (IIPU HAITMYUU 000PYJOBAHUA).

Martpuunble cUHTE3bl. Pernnukaius — OCHOBa KJIETOYHOTO jAeieHus. [IpuHiumb
perukanuu. [Ipaktuueckas padbora «PernukaTuBHas MalluHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT naMeHeHus B ctpoennu JJHK. [Ipuniune penapanum.

Tpanckpunuus. [Ipaktuyeckas padora «Cuna npoMoTopay.

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

Opranuzanusi TeHoMa BUPYCOB I[IpOTHBOBUPYCHBIE CPEIACTBA, MEXaHU3MBI HX
JECHUCTBUSL.

Opranuzanus reHoma  Oaktepuii  AHTHOAKTEepUATbHBIC npenaparhl.
UccnenoBatenbckas padbota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzanusi reHoMa 3ykapuoT ['eHomMHOe pemaktupoBanue. [Ipaktuueckas pabora
«PaboTa B cOBpeMEHHBIX reHeThueckux 0azax manHbIX. [IpoBenenue In silico ananuza
MIOCJIEA0BATEIBHOCTEN TEHOBY.

2. Monexynsapusie ocroewt 2enemuxu (20 uacos)

[Ipenmer renetuxku. KparTkas UCTOpUS  pa3BUTUA  TNPEJACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K IpU3HAKY: KaK packpacuTh Kota. UYto Takoe mpusHak? [IyTh oT reHa mo
npuzHaka. Myrtamuu. Asnenu. ['eTepo3urorsl U TOMO3UTOTHL. JlOMUHaHTHbIE H
peueccuBHble amnenu. PoneBas wurpa «Amtenun». HcciienoBaTtenbCKUl  ITPOEKT
Myrtarennbie GaKkTOPBHI.

["ennl cTposiT opranu3M. BritoueHune 1 BBIKIIIOUeHHE 00ab110Tr0 Habopa reHoB. Kak
KJIETKH MOHUMAIOT, KaKhe IeHbl JOJDKHBI padorarh. PoneBas urpa «Cyabba KIETKH.
I'ensi-nepexmouatenu. [IpakTuueckoe 3ananne « AITOPUTMBI IS KIIETOK.

JluckpeTHOEe HaclIeJOBAaHWE NPU3HAKOB. 3aKOHbI MeHJensi: OJIMH T€H - OJIMH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IUHOOOpa3us THOPUIOB MEPBOTO TOKOJICHHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS



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

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

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

Omnpenenenue nona. [TonoBsie xpomocombl. Camilsl U camku. Biusiaue paktopos
OKpYy>Karolen cpeapl. XpoOMOCOMHOE omnpenaeiieHrue mnoja. [lomoBble XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnegoBanue, cuerieHHoe ¢ nojiom». [IpoOiema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KE€HIIUH. TpeXBETHBIE KOIIKHU.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

['ensl B nomymnsanusx: Benukoe paBHosecue. [lomymsamusa. YactoTel BcTpeuaeMocTh
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajuiened, TeHOTHMNOB U  (eHoTurnoBy». MccienoBaTenbCKUid MPOEKT «AHaIU3
TeHETUYECKON CTPYKTYpHI MOMYJISIUNYU (Ha OCHOBE 3akoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YHCIIEHHOCTh, MUTPAIMS U BBIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJSAT TOMYJISIIIUI0O W3 paBHOBecus Xapau-BaiinOepra. YuciaeHHOCTH
nonyysiuud.  PoneBass urpa  «Oddexkt ocHoBarens». PoneBas wurpa  «Oddext
OyThUIOUHOTO TopJbIKkay. [peid renoB. Myrauuu. HeciydaiiHoe ckpeniuBaHue.
Nzonsamnus.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JielcTBHS
ecTecTBeHHOTO 0TOOpa. [IBrkymmmit oT6op. PoneBas urpa «EctecTBeHHBINH OTOOPY.

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
Moau(pUKAIIMOHHON U3MeHUYUBOCTH. McciaenoBarensckue padbotsl «MoaudukauoHHast
M3MEHYUBOCTh PACTCHHM B IIpejieiiaxX BaIllero MECTa JKUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX Npu3HakoB. KoymMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3MeHUUBOCTh npu3Haka. Koaddurment nacneayemoctu npusHaka. OTBeT Ha
ot6op. [lomck reHOB KOMMYECTBEHHBIX NpH3HAKOB. OIHOHYKJICOTHUIHBIC BapHUAHTHI
reHoB. JJHK-uwur. [TotHOreHOMHBIN aHAIA3 acCOUAIIHM.

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

JlomecTukaiysi ¥ IIEHTPhl T€HETHYECKoro pasHooOpasus. [loucku pacteHuit c
«XOpPOIIMMUY» TPU3HAKAMHU A 4YeynoBeKka. L[eHTphl TeHeTHYecKoro pa3zHooOpa3usl.
Huxomnait iBanosuu BaBwiioB. Cenekuusi. KomOuHamonHass 1 ruOpuaHas CEISKIIHS.
['erepo3uc. Ilpaktnueckoe 3agaHue «l'oMonoruueckue psabl HACIEACTBEHHOM
U3MEHYUBOCTH.

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



reabl. Kommekuum reHeTHYecKux  pecypcoB  pacteHuil. Ilpaktukym  w/mnm
HCCIIEIOBATEIbCKUI MPOEKT «MeToasl KyJIbTUBHPOBAHUS in Vitro IS COXpaHEHUs
FEHETUYECKUX PECYPCOB PACTCHUM U JIJI1 YCKOPEHHOU CEIEKIIMN.

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



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JESATEJBHOCTH

3aHATUS B paMKaxX NpOrpaMMbl HalpaBieHbl Ha O0OECTeUeHUE JTOCTUIKEHUS
IIKOJIbHUKAMU  CIEAYIOMIMX  JIMYHOCTHBIX, METANpEeJIMETHBIX W  MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

JIn4HOCTHBIE pe3yJIbTAThI:

B cgpepe epadsccoanckoeco eocnumanusi: TOTOBHOCTb K KOHCTPYKTHUBHOM
COBMECTHOM JI€ATEIbHOCTH IIPH BBIMOJIHEHUU UCCIIEI0BAHUNA U MPOEKTOB, CTPEMIICHUE K
B3aMMOINIOHUMAHUIO U B3AMMOIIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi; OTHOUIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJaJ POCCUMCKAX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLEHUBATH
MOBEJEHUE M MOCTYNKH C TO3UWLUMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHUECKOU
KYJbTYpbl; IOHUMaHNE 3HAYMMOCTH HPaBCTBEHHOI'O aCMEKTa JIEATEIbHOCTH YEJIOBEKA B
MEAUILIMHE U OUOJIOTHH.

B cgpepe scmemuueckoco 6ocnumamnus: TOHHUMaHUE poOJIM OHUOJNOTMH B
(OpMHPOBAHUHU ICTETUUECKOUN KYJIbTYpPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, opmuposanus Kyibmypsvl 300p08bsi U
IMOYUOHATLHO20 01A20NOAY4Us: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 370POBBI 00pa3 ®U3HHU (30pOBOE MUTAHUE, COOTIOEHUE TMTUEHUYECKUX
MIpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXXUM 3aHATUH U OTIbIXA, pEryJsipHas puznyeckast
aKTUBHOCTb); OCO3HAHUE MOCIIEACTBUI U HEMIPUATHE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) W WHBIX ¢GopM Bpeaa il (PU3NYECKOTO U
MICUXUYECKOTO 3/I0pOBbs; COONIOICHNE MpaBUi OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBe/IeHUsI B MPUPOIHOM cpefie; CPOPMUPOBAHHOCTh HaBbIKa pedIeKChH,
yIpaBJieHHE COOCTBEHHBIM SMOLMOHATBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE YYacCTHE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpas) OMOJIOrMYECKOM M IKOJIOTUYECKOU
HAIPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YUYEHHIO NpOQeccHil, CBA3aHHBIX C
ouonoruen.

B cghepe skonocuueckoco  6ocnumanus:  OpUEHTAUs Ha TNPUMEHEHHE
OMOJIOTUYECKUX 3HAHUH NP PEIICHUH 3a/1a4 B 00JIACTH OKPY>KAIOIICH Cpeibl; 0CO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIIeHUs; TOTOBHOCTh K y4aCTHIO B MPAKTUYECKOM
NEeSATENBbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

B cgepe nonumanus yemnocmu Hayumo2o0 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO CHUCTEMY HAy4YHbIX MpPEICTaBICHU 00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKAa C NPUPOJHOM MU COLMAIBHOW CPENOM;



MOHMMAaHHE POJM OMOJIOTUYECKON HayKu B (POPMUPOBAHUM HAYYHOTO MHPOBO33PECHHS;
pa3BUTHE Hay4yHOH JII0OO3HATEIBHOCTH, MHTEpPECAa K OMOJIOrMYecKol HaykKe, HABBIKOB
UCCIIEI0BATEIBCKON ACATENBHOCTH.

B cgepe adanmayuu x usmeHAOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU
cpeovl: AJeKBaTHAs OLEHKAa M3MEHAIOMIMXCA YCIOBUM; MPUHATHE PELICHUS
(MHAMBUAYaJbHOE, B TPYMNIE) B H3MEHAIOMIMXCA YCIOBUSAX HA OCHOBAHHMM aHAIW3a
Ounonoruueckoi HHPOpMAINK; IJTAaHUPOBAHUE  JCWCTBUA B HOBOM CHUTYyalllH Ha
OCHOBaHUU 3HAHUI OMOJIOTHYECKUX 3aKOHOMEPHOCTEM.

MeranpeaMeTHbie pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOnviMu no3HasamenbHbiMu Oetucmeusimu.
ba3oBble JornyecKkue ASMCTBUS:
® BBIABIAThP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );

® YCTaHABJIMBATH CYIIECTBEHHBIH TIPU3HAK KiIacCU(UKAIUK OHOJOTHUCCKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHHUS Il OOOOINCHUS WU CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTHBOPEYHMS B pacCMaTpuBaeMbIX (akTax W HaONIOACHUAX, Tpejarath
KPUTEPUH VISl BBIABJICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUHH;

® BBIABIATH JePUIUTHEI HHGOPMAIIUH, JaHHBIX, HEOOXOJMMBIX JUIS PCIICHHS
MMOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh NPUUUHHO-CICJACTBEHHBIC CBS3M TIPH HM3YYCHUHM OHOJOTHUYECKUX
SBJICHUU W TIPOILIECCOB; JI€JIaTh BBIBOJBI C HCIOJIb30BAHMEM JICTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIOUEHUN TI0 aHAJIOTUH, ()OPMYITHPOBAThH
TUIIOTE3BI O B3aUMOCBSI3SX;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO perieHHs yueOHON OMOJIOTHYECKOW 3ajauu
(cpaBHHUBaATh HECKOJBKO BapMAHTOB PCIICHHMS, BRIOMpPATh HAanOOICEe MOIX OIS
C Y4ETOM CaMOCTOSITEIIHLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe Uccaea0BATEIBLCKUE JICHCTBUS:

® HCIIOJBH30BaTh BOMPOCKHI KaK UCCIICIOBATEIHCKUIM HHCTPYMEHT TTO3HAHUS;

e (dopmymupoBaTh BONPOCH, (QUKCHPYIOIIUE pa3pblB  MEXKIAY pEalbHBIM U
KENAaTeIbHBIM  COCTOSIHUEM  CUTyalMHM, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHaBJIMBATh NCKOMOE U JIAHHOE;

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

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECIIOKHBIH
OMOJIOTHMYECKHU SKCIIEPUMEHT, HEOOJBIIIOE HCCICNIOBAHUE TI0 YCTAHOBICHHUIO
0COOEHHOCTEH OMOIOTHYECKOr0 00bEKTa (IIpoLecca) U3YUCHHUS,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBHUCHMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXTy CO0Oi;



OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIHIO, MOJIYICHHYIO B
X0JI1¢ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MIPOBEAEHHOTO HAOIIOACHUS, SKCIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMU OIICHKU
JOCTOBEPHOCTH TOJTYYCHHBIX BBIBOJIOB U O0OOIICHHIA;

MIPOTHO3WPOBATH BO3MOXKHOE JTAJIbHEHIIIee pa3BUTHE OMOJIOTHIECKUX MPOIIECCOB
UX TOCJIC/ICTBUS B aHAJIOTUYHBIX WM CXOJHBIX CHUTYaIUsX, a TaKKe BBIJIBUTATH
IPEIIONIOKEHUST 00 UX Pa3BUTHUHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSThH PAa3IUYHBIE METO/IbI, UHCTPYMEHTHI U 3alIPOCHl MPU MOUCKE U 0TOOpE
Ouosornyeckod HHGOpMaUMKM WM JAHHBIX M3 MCTOYHUKOB C YYETOM
peIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HHPOPMALIMIO Pa3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3ITUYHBIX HH(HOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBHYIO (POpMY MpeaCTaBIeHUsI HH(OPpMAIIH U
WJUTFOCTPUPOBATH PEIIAEMbBIE 3a/1a41 HECTIO)KHBIMU CXEMAMHU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUSAMU;

OIICHUBATh HANEKHOCTh OHMOJIOTMYECKOW MHGOpMAIMU 10  KPUTEPHUSIM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKYI0 HH(POpMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO0micHue:

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

BBIpaKaTh ce0s1 (CBOIO TOUKY 3PCHHMSI) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
pacrio3HaBaTh HEBepOaJdbHBIE CpEACTBAa OOINEHHS, IOHMMAaTh 3HAYCHUC
COITMAJbHBIX 3HAKOB, 3HATh M PACIO3HABAaTh IPEANOCHUIKH KOH(PIUKTHBIX
CUTYaIlMH M CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPCHUS JPYTHX, TPOSBIATh YBAXKUTEIBHOEC OTHOIIEHUE K
co0eceTHNKY U B KOPPEKTHOU opMe HOopMyTupoBaTh CBOM BO3PAKEHUS,

B XO/JI€ JIMAJIora W/WIH TUCKYCCHH 33J1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMon
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh MJEH, HAICJICHHBIC Ha pPEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXKACHHUS C CYKJICHHSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa,
O0OHapYy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TIPENCTaBIATh PE3yJbTAaThl BBITOJIHECHHOTO OHOJOTHYECKOTO OIbITa
(3KCTIeprUMEHTa, UCCIICIOBAHMS, TTPOCKTA);



® CaMOCTOSITEBHO BRIOUPATh (POPMAT BBHICTYIUJICHHUS C YUETOM 3aJ1a4 IPE3CHTAIIUU U
OCOOCHHOCTEM ayIUTOPUU W B COOTBETCTBUUM C HHUM COCTaBIATh YCTHBIE M
MACBMEHHBIE TEKCTHI C MCMOJIb30BAaHUEM MJUTIOCTPATUBHBIX MAaTEPHAJIOB.

CoBMecTHas IEATEIbHOCTD (COTPYIHHUYECTBO):

® [IOHMMAaTh W WCIIOJb30BAaTh NPEUMYILIECTBA KOMAHAHOM W WHIAWBUIAYAIbHOU
paboThl TIpH pEIIEHUH KOHKPETHON OMOJOTHYECKOW MpOoOIeMbl, 000CHOBHIBATH
HEO0OXOJMMOCTh MPUMEHEHHUsI TPYIIIOBBIX (HOPM B3aMMOACHCTBUS TIPU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [PUHUMATH LIEJIb COBMECTHOU ESITENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeThb 00001aTh MHEHHUSI HECKOJIBKMX JIIOJIeH, MPOSBISITE TOTOBHOCTh
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaOOThI, ONpEIENSITh CBOIO POJb (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy YIC€HAMH KOMAaHJbl, Y4aCcTBOBaTh B TPYIIIOBBIX
dbopmax padoThl (00CYX1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO Pe3yJibTaTa [0 CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh KAa4yeCTBO CBOEro BKJIaJa B OOMMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJbTATHI C UCXOAHOM 3a7a4el U BKJIAJl KAXKJIOT0 YJICHA KOMAHbI B
JTOCTUKEHUE PE3YJIbTaTOB, pa3ieiisiTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTbH K MPEIOCTABICHHUIO OTYETA MEpEe]] TPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M IMOIIMOHAIBHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B ciepe oe6nadenus yHusepcanvHuoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCBUIMU.
CaMoopranm3aius:
® BBLIABIATH MPOOJIEMBI ISl PEIICHHS B JKU3HCHHBIX W Y4YEOHBIX CHUTYaIUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHPOBATHLCS B PA3NIUYHBIX MMOAX0IaX MPUHITHS PEIIeHUH (MHANBHIYyAIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITEIbHO COCTaBISATh AQJITOPUTM pEIICHHWS 3aJayd (WU ero 4YacTh),
BBIOWpATh CMOCOO0 pemieHus y4eOHOW OHMOJOTWYECKON 3amadul ¢ y4déToM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
npejiaracMbie BAPUAHTHI PEIICHHIA;

® COCTaBIATh IUIaH JAeWcTBHU (TUIAaH peanu3allid HaMEYEeHHOTO alTOpHTMa
pelIeHNs), KOPPEKTHPOBATh MPEJIOKEHHBI AJITOPUTM C YUETOM IMOIYYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.



CaMOKOHTpOJIb (pedaexcus):
® BJAJIETh CIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAIIUH U pedieKcu;
® 1aBaTh aJICKBATHYIO OLIEHKY CUTYAI[MH U MpeajiaraTh IjiaH €€ N3MEHEeHNUS;

® YYHTHIBAaTh KOHTEKCT M MPEABHICTHh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPH
pemieHnn y4eOHOM OMOJIOTMYECKOW 3aJaud, aJalnTUpPOBaTh pEUICHHE K
MEHSIIOLIIUMCS 00CTOSTEILCTBAM;
® OOBSCHATH MPUYHMHBI JOCTIKCHUS (HEOCTHKCHUS) PE3yIbTaTOB NESATEIBHOCTH,
JaBaTh OILICHKY TNPHOOPETEHHOMY OIBITY, YMETh HAaXOJWTh MO3UTHUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,
® BHOCHUTh KOPPEKTHUBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
WU3MEHUBIINXCS CUTYAIUH, YCTAHOBIICHHBIX OIMMOOK, BOSHHUKIIUX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE PE3YIbTATA IIETTH U YCIOBHSIM.
OMOUMOHATBHBIN MHTEIIICKT:
® pasnuyYaTh, HA3bIBaTh W YINPABIATH COOCTBEHHBIMH SMOLUSMH H SMOIUSIMHU
ApYrux;
® BBIABISTH U AHAJTU3UPOBATH IPUIHHBI YMOIHIA;

® CTaBHUTh ce0S HAa MECTO JPYroro 4ejaoBeKa, IOHMMAaThb MOTHBBI U HAMEPEHHUS
ApYyroro;

® PEryJaupoBaTh CIIOCOO BBIPAKEHUS SMOLIMMA.

e [lpunstue ceds u Ipyrux;

® (OCO3HAaHHO OTHOCHUTHCS K IpyrOMY YEJIOBEKY, EF0 MHEHHUIO;

® [IpU3HABaTh CBOE MPABO HA OIIMOKY U TaKOE e MPaBo JIPyroro;

® OTKPBITOCTb CEOE U APYTUM;

® (0CO3HaBaTh HEBO3MOXHOCTHh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJIAJIETh CUCTEMOI YHUBEPCAIbHBIX YUEOHBIX PErYISITUBHBIX 1EHCTBUMN, KOTOpas
oOecrieuynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULUSA JIMYHOCTH), U >KMU3HEHHBIX HAaBBIKOB JUYHOCTU (yIpaBiieHHs COOOH,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEIECHHUS).

IIpeamMeTHbIE pe3yabTaTbl OCBOSHHUS MPOTPAMMBI
B no3naBaTenpHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

— TpuoOpEeTEHUE OMBITa MCIOIL30BAHMS METOJI0B OMOJIOTHYCCKON HAYKH C IICIIBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUH W MPOIIECCOB: HAOIIO/ICHNUE, ONKMCAHUE,
MIPOBE/ICHUE HECJIONHBIX OMOJIOTHYECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCJIE C
WCIIOJIb30BaHNEM aHAJIOTOBBIX M IU(DPOBBIX OMOJIOTHUECKUX MPUOOPOB U HHCTPYMEHTOB;

— (opMHUpOBaHHE YMEHHUS MHTETPUPOBATH OMOJOTUYECKUE 3HAHUS CO 3HAHUSIMU U3
JIPYTUX Y4eOHBIX MTpeaMeToB ((hU3UKH, XUMUHU, Teorpadun, UCTOPUH, OOIIICCTBO3HAHUS U
T. 1.);



— (opmupoBaHue yMeHuUl pemiath yueOHbIe 3a7a4d OMOJIOTMYECKOTO COAECpKaHuUs,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBSA3H, IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIC PACUEThI, I€NIaTh BHIBO/Ibl HA OCHOBAHHH MOJTYYEHHBIX PE3YJIbTATOB;

— (opmMupoBaHHE YMEHHS IUIAHHUPOBATH YYECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOM 1esin: POpMYIHPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/ladyd MCCJIEIOBAHWsA, BBHIOWPATH AJCKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIICAOBAHMS HIIA TPOCKTHOM JIEATETLHOCTH;

— ¢opMHupoBaHHEe  HWHTEpeca K  yrayOJeHWt0o  OMOJOTHYECKUX  3HAHWM
(mpeanpoduibHas MOATOTOBKA U NMPodecCHOHANIbHAS OPUEHTAIINSI) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEJIHETO MOJTHOTO 00pa30oBaHus s Oyayiien
npodeccuoHanbHON NeATeNTbHOCTH, B 00JIaCTH OWOJIOTHUH, MEIUIIMHBI, SKOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITECKOTO XO3SMCTBA;

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

— yMEHHUE MHTETPUPOBATH OMOJIOTUYECKHE 3HAHMS CO 3HAHUSMU JAPYTUX YUCOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMYECKUX 3HAHUN U BBIOOPY OMOJIOTHU Kak
npodUILHOTO TpeAMETa Ha YPOBHE CpPEIHEro oOmiero obpa3oBaHus I OymayIiei
poheCCUOHAIBHOM JIESITEILHOCTA B 00JIacTM OWOJIOTMH, MEIMIIMHBI, DKOJOTHUU,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, MHIINEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHME OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH CpEJbl, BIUSIOMIUX HA PAa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIiil K (hakTopaM OKPYKaIoIIel Cpebl;

— 3HaHWE OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTIKCHUH B
COBPEMCHHOM KU3HM YeJIOBEKa, 0COOCHHOCTH HMCIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIIOBEKA;

— 3HAHHWE OCHOBHBIX IMOJXOI0B CEIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHUMH,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUSA, ONEPHPOBATH
MOHSATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIys, MyTareHe3, TCHETHIECKOE PeAaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHW3MOB  peajM3allik  HACJICJCTBEHHOMN
uH(pOopMaIMU U yMEHUE CBOOOAHO ONEPUPOBATH OCHOBHBIMU MOHSTUSIMHU MOJIEKYJISIPHOU
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMUKH, METar€HOMHUKH, POTCOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBAaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
UX JIMarHOCTUKU U JICYEHUS;



— (opmupoBaHHe yMEHHS WCITOB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIMYECCKUH
SI3BIK TEHETUKU, TPAMOTHOE IMTPUMEHEHNE HAYIHBIX TEPMUHOB, TIOHATHIA, TEOPUI, 3aKOHOB
UIsT OOBSICHEHHSI HAONIOJaeMBbIX OHWOJOTHYECKUX OOBEKTOB, SIBICHHWW M IPOIIECCOB,
MTO3BOJISIONINX 3aJI0KUTh (DYyHIaMEHT HAyYHOTO MUPOBO33PEHUSI.

B nienHocTHO-OpUeHTalMOHHOM cdepe:

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

OKPY)KaIOHIGﬁ Cpcabl, COXpAaHCHUC 3J0POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHUCTECM.



TEMATHUYECKOE INTAHUPOBAHUE

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

Orpannuenus
MOpP(hOIOTUUECKUX U
(U3MOIOTHYECKUX alanTaIuu.
[Touemy opranu3Mel HE
CTaHOBSITCSl OECKOHEUHO
OOJBIINMH, MAJICHEKUMU,
BCESITHBIM.

Tembl OcHoBHOe coaep:kaHue JesiTe/IbHOCTD
IIKOJIbHUKOB
1. MBI Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHUIIBL,
(6 9) Bua, oco0b — opranusm kax oenku, Oepe3pl W T.J.)
eauHas cuctemMa. Ananrtaiuu OJIMHAKOBbIE?
(npucrniocobnenus). [lonstue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | I[Ipakruueckas paboTa
Crioco0sI ero moaepKaHusl. «CoctaBinsieMm KHUTY

pPEKOPAOB  pacTeHHl U
YKUBOTHBIX HAILIETO Kpas».

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

DaKTOPBI OKPYKAIOIIECH CPEIbI
(abuoTuveckue, OMOTUYECKUE,
anTpororerusie). [Ipumepor
abnoTuyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA )KU3HEEATEIIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEpaTypa, CBET, BIA)KHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHUYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temiieparypa,
BJIAYKHOCTb U CBET.

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

[IpakTrueckoe 3aHsaTHE
«YTo pacTBOpsieTcs B
BOJIE» (AKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBH>KEHME paCTBOPOB 110
LBETKY».

[IpakTuueckoe 3aHsTHe
«Jlen mnaBaet B Bozie
(aiicOepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTuueckoe 3aHsTHE
«Jlen mpu 3amep3anuu




pacIIMpseTCs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUe KIIETOK).
[IpakTueckoe 3anHATHE
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHuall, B3BECUTb).
[IpakTuueckoe 3aHsiTHE
«ITurmMeHTh» (MOKHO
pa3lieuTh HAa BATMaHe
KpacuTeIu U3
d1oMacTepoBy.
[IpakTuueckoe 3aHsTue
«Kax )XMBOTHBIE MIIABAOT
B BOJIe» (DKCIIEPUMEHT ¢
MIATIETKOM ).
UccnenoBarenbckue
paboTtsl «BiusiHue cBeta
(Temya, BIaXXKHOCTH,
coCTaBa MOYBbI) HA
pacTeHusi B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSIX» (HA JJOCTYITHOM
MaTepuare).

3. B3aumopeiictBus
KMBbIX OPraHU3MOB
(4 9)

buotnueckue axropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBostonus (XMUHUK-KEPTBA;
napa3uT-X03siuH) DBOIIOLUS
CTparerui JoObIBaHUS MHUILIH.
CommansHocTh. Bunpl-
BceneHIbl. [lepeuens pacTeHuii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3aMMOOTHOIIIEHUSIMHU
YKUBOTHBIX TIPH
JTOOBIBAaHUU MTUIIHA
(KOpMYIIIKH JUTS TITHI, JIIST
TOPOJICKUX HJTH CEITBCKUX
YKUBOTHBIX). Bel-
KaMephI».
HccnenoBarenbckas
pabora
«Pacripoctpanenue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTHY




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

AHTpONOreHHbIe PaKTOPHI.
[IpaBna u, 94TO NMEPBOOBITHBIE
JFOJ KWJIA B TADMOHHH C
npupoaoii. OJoMalIHuBaHUE U
MPUPYUYCHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLINE BUIBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus U
ux nukue npeaku. [louemy
BaYKHO MX COXPAHSTb.
Pa3nooOpa3ue KyJIbTypHBIX
pacTeHUil U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeAHUKU Poccum u mupa.

[IpakTuueckas padora
«Pa3noobpazue
KyJIbTYPHBIX PACTEHUH B
BaIlleM PETHOHE.
Uccnenosarenbckas
pabota «Bnusinue
AHTPONOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropoJie/HaceIICHHOM
ITYHKTEY.
DKCKypcHsi/TipakTHIecKas
pabota «OOIIT B Bamem
pEruoHe — YHUKAIbHbIC
00BEKTHI TPUPOIBI».

5. DKoJiornuyecKue
Hummu (6 9)

buocdepa — ogna us3
BKHEUIITUX 000JI0UEK 3eMIIH.
UYTto Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
dopmupytorcsa? GopmupoBanue
3HaHUU 10 OMOpa3HOOOPaA3UI0
KU3HEHHBIX (QOPM,
TIOBEICHYCCKUX
IPUCTIOCOOICHUIA,
Moau(UKAITMOHHAS
MU3MEHYHUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIeCTBA M UX THIIBI.
PazButne u cMeHbI
PACTUTEIIBHBIX COOOIIIECTB.

Hccnenosarenbckue
paboThI « DKOJOTHUUECKHUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaKoIIEH CpeabD».
Hccnenoparenbckue
paboThl
«DEHOJIOTUYECKHUE
HaOJII0ICHUSD).

Monyab «OCHOBBI pacTeHHEBOACTBay» /-8 Kiaacchl (68 yacon)

pacTeHHeBOACTBO
2w

OCHOBHBIE (haKTOPBI
BBbIPAILIMBAHUS PACTEHUN.
Ucropus pa3BuTus
arpOXMMHUYECKUX 3HAHUHN
(padotel M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. Kocteruena, JI.H.

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

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
skcnepuMenT (6 4)

IIpaBuna nocTaHOBKH
arpodKCIIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMH. BI0Op TeMBl,
COCTABJICHHUE TUITOTE3bI, LEIU U
3a/1a4 3KCIEPUMEHTA 110
BBIPAIMBAHUIO PACTEHUN B
KOHTPOJIMPYEMOU Cpee.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHUE SKCIEPUMEHTA.
OneHka pe3yJsIbTaToB
JKCIIEPUMEHTA.

OcBoeHne TEXHOIOTUH
KPYTJIOTOAUYHOTO BBIPAITUBAHUS
CaJaTOB U MUKPO3€EJICHH B
KOHTPOJIMPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenoarenbekas
paborta «DakTopsl,
BJIMSIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTnueckas pabora
«CO0p yCTaHOBKH 151
BBIpAl[MBaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBUSX).

Tema 3. Posb
XMMHYECKHX
3JIEMEHTOB B
NMTAHUHU PACTEHMI

(20 g)

Bopa. PactBop. BerTsikka.
AHHMOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb XuMruueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSMM.

VY noOpenusi: opraHnyecKkue,
MUHEpaIbHbIE,
MUKpoOHonoruyeckue. Tuesl
MUTAaHUS pacTeHUl. Bo3aymHoe
Y MUHEpaJbHOE (KOPHEBOE)
MMUTAaHUE pacTeHU. TpaHcmopT
MUTATEJIbHBIX BEIIECTB
pAaCTEHUM: BOCXOIALINN U
HUCXOISIIUN TOK. BaxkHenmnime
Kanuiinele, hochopHbIe U
a30THBIC Y00PEHMUS, UX
cBouctBa. [IpocTeie U crioxKHbIE
yI0OpeHHUS.

Poct u pazBuTue pacrenuit:
ATanbl OHTOTEHE3a, (PAKTOPHI,
BIIMSIOLIME HA POCT PACTCHUI:
CBET, I'yCTOTA MOCAJI0K, TUTAHUE,
cyOcTpar.

Oco0eHHOCTH TUTaHUS

[IpakTuueckas padora
«CxeMbl UTaTeIbHBIX
pactBOpoB. Pacuer 103
yI00peHuit 1yis
MUTATEIbHBIX PACTBOPOBY.
[Tpaktnueckas padbota
«IIpaBuna cMemmBaHus
yI00peHu
[TpakTuueckas padbora
«IIntanne pactenuit:
TEXHOJIOTHUS
IPUTOTOBJIEHUS
NIUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYp».
[Tpaktrueckas padbota
«MOHUTOPUHT
MUHEPaIbHOTO MUTAHUS
pacTeHum».
[Tpaktrueckas padbota
«PacturenpHas
JTUArHOCTHKA.
UccnenoBarenbckas
pabota «O1reHka
COCTOSIHMSI KOMHATHBIX
pacTEeHU, pACTEHUN Ha
HIKOJIbHOW TEPPUTOPHH,




pacTeHuit a30ToM. A30T U €r0
3HAYEHUE B KU3HU PACTCHUM.
DopMBI a30Ta U UX
MpEBpaIllCHUE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
dochopcomepxanux
COEIMHEHUH B KJIeTKE. Poiib
MaKpOAPTUYECKUX COCTMHEHHM
docdopa B SHEPreTHIECKOM
oOMeHe.

Bnusuue kanus Ha pusnyeckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, CuHTE3 OCJIKOB U Jp.
Ponb kanus B nogaep:;xaHuu
MOHHOT'O 0OajlaHCca B TKaHSX, B
MpoLIeccax CaMOPETYIIALNH.
Perynsaropnas u
CTPYKTYpooOpa3zoBatebHas
pOJb KanblKs. Y4YacThe B
00pa30BaHUM KJICTOUYHOU
CTEHKH, TIO/IJIEPKAHUH
CTPYKTYpBI MEMOpaH U
PEryJsus UX MPOHUIIAEMOCTH.
3HaueHue MarHus B
MEeTaboJIM3Me PACTEHUHN.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJIOpoduiuIa U
reMorJio0nuHa Kak
CBUJICTEJILCTBO €AUHCTBA
OPraHUYeCKOTO MUPA.

Cepa u ero OCHOBHBIEC
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, Y9aCTHE B
OKHCITUTENBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUIX
MUKpPOAIIEMEHTBI.
IIpencraBienus o ponu
MHUKPORJIEMEHTOB B
MeTab0JIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPORJIEMEHTOB B PaCTEHHUSI.
CuHepru3M U aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJIOTUYECKUX
COCTOSIHMM (ITpH
HAJTUYKN)».
UccnenoBarenbekas
paboTta «O1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocTaBiieHHE Pa3TUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UuarHocTUKa U
METOIbI UICHTU(UKAIIIN
HEJ0CTAaTKa/M30bITKA DJIEMEHTOB
IIUTAHUA.

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

[TonsATHE O perymaropax pocra
pactenuii. CTUMYJISTOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTeHUN:
1. mpupoaHbie (abcm30Bast
KHUCIIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIECTBA
(uKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

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

3ammTa pacTeHU OT
BPEIAUTEIIEN: OCHOBBI
ouomeroaa.

[IpakTnueckas padora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMEHHBIE
CHOCOOBI MOHUTOPUHTAY.
Hccnenosarenbekas
pabota «BnusHue
reTepoayKkCHHa Ha
npopacranue  (poct Ha
Pa3HbIX CTAAUSIX, B PA3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHui.

[IpakTuueckas padora
«MHCcekTapuu: npaBuiIa u
YCIIOBHS pa3BEACHUSA
MIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
NMOYBEHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHuu.
®dusnosorus
pacreHuii (8 u)

BojaHas, necuanas v mouBeHHas
KyJbTYpPBbI, UX IPUMEHEHHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BObI B KOPHE U
cTebie pacTeHUH.

Boaneiil pexxuM pacTeHui:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXaHU3Ma
peryssiuuy UCIIapeHus Biaru
pacTeHHEM.

POTOCUHTE3 — YHUKAJIBHBIN
MPOLIECC pacTeHU. TeMHOBas U
cBeToBas (a3bl GOTOCUHTERA.
3HaueHue PoToCUHTE3A IS
KUBBIX OPraHU3MOB. PaKTOPBI
pocTa pacTeHuil: BO3AyX U
aspanus. [TonzemHoe qpixaHue
pPacTeHMIi: COCTaB IOYBEHHOI'O
BO3/yxa, ra3000meH. ['a3000MeH

[TpakTuueckas padbora
«KopneBoe naBiieHue».
[TpakTrueckas paborta
«IIpurorosnenne
npenapara yCTbHIL
METOJ/IOM CJIETIKa.
HccnenoBarenbckue
pabots! «BnusiHue
YCIOBUM COAEPKAHUS
pacTEHU Ha KOJTUYECTBO
YCTBHID.

[TpakTuueckas padbora
«DyHKIMOHAJIbHAS
JNMarHOCTUKA PACTEHUU MO
AKTUBHOCTH
XJIOPOILIACTOBY.
UccnenoBarenbckas
pabota «OnpeneneHue
xyopoduia A u b,
OLICHKA




npu OECIOYBEHHOM
BBIPALBAHUH.

dboToCUHTETHYECKOM
AKTUBHOCTH PACTEHUH U
(baKkTOpOB, BIUSIONINX HA
HEey.

[IpakTuueckas pabora
«Anspanusi, COz2 u Os.
JIpIxaHue pacTeHnin.
[IpakTuueckas padora
«/JIpIXaHNE paCTECHUN:
OILICHKa MHTEHCUBHOCTHU
JBIXaHUS PACTEHUMN U
TUIO/IOBY.
HccnenoBarenbckue
paboThl «BnusHue
croco0a BeIpalBaHUs
(cocTaBa nuTaTEIHLHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTHUSA
PAa3NIMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbBIE

ACHEeKThI CeJIeKIUU
(20 9)

Kak denoBek cran ucnoyib30BaTh
pactenus? CBs3b pa3BUTHUSA
IABUJIM3ALAN YETIOBEKA U
OJIOMAIlIHUBAaHUS PACTCHUMU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
U3MEHUYUBOCTH — OCHOBHBIEC
CBOWCTBA )KUBBIX OPraHU3MOB.
N3menunBocTh. Buasl
VU3MEHYMBOCTbD.

['en —martepuanbHbI HOCUTEID
HACJIEICTBEHHOCTH U
U3MeHUYNBOCTU. HyKiienHOBBIE
KHUCIOTHL JIokamm3anus
F€HETUYECKOr0 MaTrepuasa B
KJeTKe. /IeJIeHne KIeTOK.
Pennmukanus JTHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancusuus.
Myrauumu.

D¢ dexT OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
paszHooOpasue. Uto takoe
reHO0aHk? 3aueM COXpaHATh
TE€HETUYECKHUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JlomecTukaius, Bce a1
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIAOM C
YEeJI0BEKOM UM
OJIOMAITHUBAOTCS?
MOHO 1 cuuTaTh
TapakaHa 0JIOMaIlTHEHHBIM
KUBOTHBIM?).
[TpakTuueckas padbora
«MoudukanroHHas
WU3MEHYUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[Tpaktrueckas padbota
«I'eH — MHCTPYKLHS 1O
cOopke KJIeTKH (Ha Oucepe
WU KOHCTPYKTOPE)».
[Tpaktuueckas pabota
«MyTtanus Ha OyTepopoe
(J1r0001 00BEKT U3
npeaplIyIen padoThl, Tae
W3MEHEHHUE UHCTPYKIIUU
IpUBEAET K U3MEHEHHIO
BHEIIIHETO BUA
00BEKTa)».




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

3nauenue padot H.W. BaBumnosna.

3aKOH rOMOJIOTHYECKHUX PSAAOB.
[{eHTpbI TPOUCXOKIACHUS
KyJbTypHBIX pacTennii H.W.
Basunosa u I[1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINU.
I'ubpunmuzanus. ®opmsl 0TOOpA.
OcHOBHbIE HAaNPABJICHUS
CEJICKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

Ectb n1m xu3Hb B npooupke?
buoTtexHomorus KyJabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe penaKTHpOBaHUE.
CoBpeMeHHbIE MTOIXO0AbI U
JOCTUKEHUS TEHETUYECKOTO
pPEaKTUPOBAHUsI PACTEHUM.

[IpakTuueckas pabora 1o
rpynnam «OTKya Ha
HAIIUX CTOJIAaX
(PYKTHI/OBOIIN/3TAKID.
[IpakTrnueckas pabdora
«BprpanmmBaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbekas
pabota «BbIpamuBanue
pacTeHuil B IpOOHPKE»
(MOHO BOCITIOJIb30BATHCS
pe3yJabTaTaMu
OPEbLIYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUJISl paCTEHUN).
[IpakTuueckas padora
«I"eHOMHBIE HOKHUIIBI

(MoaenupoBaHue paboThI
cuctembl CRISP-Cas)y.

Tema 7.
PacrurennHas

npoaykiusi (8 u)

Hanzemurbie u mog3eMHbIE
opransl pactenuid. [lober u
BUJIOM3MEHEHHBII ToOer
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTCHU.
[TonsTHE O KaYECTBE MPOTYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOIYKTOB MUTAHUS C
UMIopTHbIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUTAHUS.

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHS.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[Torenunomerpus.
Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHuenTpauu (ILJK) u
METO/IBI KOHTPOJIS
0€30IMacCHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaAHUS.
HUccnenosatennckas
pabota «OreHKa KayecTBa
BBIPALICHHOU
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[IpakTuueckas pabora
«MeTtobl O1IEHKH
KAa4eCTBA PACTUTEILHON
MPOIYKIMU: XpPaHEHUE U
COXPAHHOCTh
MUTATEIBHBIX BELIECTBY
(Mo mocTynmHOMY
000pyI0BaHHUIO).
UccnenoBatenbekast




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

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

Tembl

OcHoOBHOe coepkaHue

JlesiTeJILHOCTD
IIKOJbHUKOB

Tema 1.
Bbuorexnosgorus
4 v)

[TonsiTue 6MOTEXHOJIOTHH. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B UYEM
UX TIPEUMYIIIECTBO TIEpe]T
XUMUYIECKUM CHHTE30M. OCHOBHBIC
OM000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKHA U TKaHU
pacTeHuH, )KUBOTHBIX U YEIOBEKA,
OMOKaTaIN3aTOpPHI.

CoIpbe Jutst OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKHU yTIEPO/Ia,
azota, hochopa, MUKPOITIEMEHTOB.
NccnenoBanne HOBBIX HCTOYHUKOB
CBIPbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AJIEMEHTBI YIIPABJICHHS U
OTNITHMH3AIIUH TTPOIIECCOB
ouocunTte3a. Metozpl
ONTHUMH3AIIUN TUTATEILHBIX CPE]I.

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

Tema 2.
Muxkpoomnosorus
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYECKOro MUpa.
Crtpoenue 6aKkTepraTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuit. [Ipocteie
U CIIO’KHBIE METO/Ibl OKpaIIMBaHUS
Oaktepuii. Duznosaorust GakTepuii:
NUTaHUE, IbIXaHUEe, pOCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTPEMOUITIBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlaGoparopHas pabota
«DUKCUPOBAHHbIE
npenapartbl OakTepuil.
Omnpenenenue GopMbl
IIPEII0KEHHBIX
KyJIBTYD
MHUKPOOPTaHU3MOB,
VICIIOJIB3YS IPOCTON
METOJI OKPACKH».
JlaGoparopHas pabota
«OmnpeneneHue Tumna




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxenne. @otoTpodHbIC U
XeMOTpo(dHbIE OaKTepHUH.
Kunernueckoe onrcanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIINAIbHAs MOJENb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[Tatorennsle OakTepun. YymHas
MaJi04uKa U YepHasi CMEPTh,
00TyNH3M, CTOJIOHSIK, TYOepKYyJIe3.
Hcropust 60pbOBI €
OakTepUabHBIMU UH(DEKITUSIMH.
Boiina 6eckOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3MBbI ICHCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a MPOJAYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pasJiaraTh
MJIaCTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accolualiu
pacTeHHil C MUKPOOPTaHU3MaMHU

KJIETOYHOW CTEHKH
METO/IOM OKpAIlIMBaHUS
no ['pamy» (ripu
HaJIUYUH PEAKTUBOB).
JlabopaTopHas pabota
«IIpuroroBienue
PKA3HEHHBIX
npenaparoB
MOJIOYHOKHUCITBIX
OaKTepuii».
JlabopatopHas pabota
«IToceB cMbIBa € pyk HA
yamku [lerpm».
JlabopaTopHas pabota
«Bplenenue 4ncTomn
KyJbTYPBI OaKTEpHil.
Meton pa3BeeHU.
MeToa HCTOIAIIETO
HITPUXAY.
JlabopatopHas pabota
«Mop@donoruueckas
XapaKTEepPUCTUKA
BBIJICJIEHHOMN YMCTOH
KYJBTYPHI:
XapaKTEepPUCTUKA
KoJIoOHUH, hopMa
OaKTepHii, TUI
KJIETOUHOUW CTECHKI.
JlabopatopHas pabota
«CpaBHeHuE pocTa
MUKPOOPTaHU3MOB Ha
yarike 06e3 1 ¢
n00aBIeHUS
AHTUOUOTHKOBY.
Uccnenosarenbckas
pabota «Ilonck
MHUKPOOPTaHHU3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIO».
Uccnenosarenbckas
pabora «Bwinenenue
MOJIOYHOKHUCIIBIX
OaxkTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTH.
HccnenoBarenbckas
pabota «BrigeneHue
OaKTepuii OJIE3HBIX
JUTS PAaCTCHUI.

Tema 3.
JyKapuoTHYeCKHue
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(m1ecHeBbIe rpUObI,
APOXIKH,
Bogopocan) (12 u)

[1necHeBbIe rpUOBI IPOTYLIEHTHI
OMOJIOTUYECKHU aKTUBHBIX BEIIECTB
OO6mr1ast XxapaKTEPUCTHKA IPOKIKEH
caxapomuueToB. Mcropus
WCTIOJIb30BaHUs JPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoorum BUHOAEIUS U
XJICOOIICUCHMS,
CIIeIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabomu3M JpoioKen.
Peaxiust cnupToBOro OposKeHuUs.
[TonyueHne BTOPUYHBIX
MeTa0O0JIUTOB B APOXIKaxX. Jpoxoku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tony4yeHnue 1eneBbIx OEIKOB B
TPOKAKAX.

Oco0EeHHOCTH BEreTaTUBHOTO U
MOJIOBOTO PA3MHOKEHUS Y
IPOXOKEN, 3HAUCHNUE U3YUYCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONITUMH3AIMHU TTPOLIECCOB
KYJIbTUBUPOBAHUS APOHOKEBBIX
ITaMMOB, TOHUMAaHHUSI IPUYHH
MaTOr€HHOCTH JAPOAOKEN U TpuOOB,
MOVCKA MUIIICHEW (DYHTUITUIO0B U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penaparoB.

Bonopocnu — nepcneKTUBHbBIN
00BEKT JJIs MPOU3BOJICTBA OEJIKa U
yTJIeBOJI0B. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOon3BoACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKHU.
buodunbTpsl, a3poTeHKH,
METAHTEHKH, OKCUTEHKH.
AKTHUBHBIN WUJT U BXOJISIIHNE B HETO
MUKpPOOpraHu3msl. Mcnosb3oBanue
BOJOPOCIIEH B OUMCTKE CTOUYHBIX
BOJ.

JlaGoparopnas pabota
«IToacuer kieTok
JTPOAKEN B KAMEPE
I'opsieBay.
JlabopaTopHas pabota
«O0HapyxeHHe
IPOJYKTOB CIIUPTOBOTO
OpO>KEHUS: STUIIOBOTO
CIUpTa U YTICKUCIOTO
razay.

JlabopatopHas pabota
«Habmonenue
Pa3MHOXKCHUS
TIPOMKIKEBBIX KIIETOK.
[IpakTuueckas pabora
«ITomyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxkTepuii».
[TpakTuueckas padbora
«OCHOBHBIC BUIBI KBaca
U UX XapaKTePHUCTUKA»
«Apoxoxu u
MOJIOYHOKHCIIBIE
OakTepum,
IPUMEHSEMBIC JUIS
MIPOM3BOJICTBA KBACcay.
[Tpaktrueckas pabota
«CpaBHUTEIBHBIN
aHaJIM3 Pa3BUTHS
JPOXKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBHSIX).
[Tpaktnueckas pabota
«MeToIblI OLIEHKH
CBOWCTB
XJIeOONEKapHbIX
TIPOAKIKEH.
OcoOenHoctu
PUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTAHTHBIX
TPOKIKEN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XMMHYECKHIX
(akTOpOB Ha KAUECTBO
OMOTEXHOJIOTMYECKOM
npoayKiuu (KBac,
kedup, CoIp, XJ1ed U
TP )».
Uccnenosarenbckast
paborta «Bnusiue
(UBUKO-XUMHUECKUX
(dhakTOpOB Ha POCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHOCTD 1 [IpakTnueckas padora
Hacaeacreennas M3MEHYNBOCTbh — OCHOBHBIE «MopaudukanmoHHas
uapopmanus (8 4) | CBOIWCTBA KUBBIX OPTaHU3MOB. WU3MEHYUBOCTD (JIUCTHS,
N3menuuBoCTh. Busl UT'OJIKH C OJTHOTO
VU3MEHYMBOCTbD. JIEPEBA)».
['en —maTepuanbHBIN HOCUTEND [IpakTuueckas paborta
HACJIEICTBEHHOCTH U «I"eH — MHCTPYKLIHUS 110
U3MEHUYMBOCTU. HyKkiienHOBbIE cOOopKe KJIEeTKH (Ha
KUCJIOTHI. JIokanu3anus oucepe uin
FEHETUYECKOT0 MaTepuasa B KOHCTPYKTOPE)».
KJIeTKE. JleneHune KIETOoK. [TpakTuueckas pabora
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0OTMa MOJICKYJISIPHON OHOJIOTHH. oyTepopoe (mroboit
Tpauckpunuus. Tpancusauus. 0O0BEKT U3 MpeAbIAYIIeH
Myraruu. paboThI, T/Ie U3BMCHECHHE
WHCTPYKIIMHU TPUBEIET
K U3MEHECHUIO
BHEIIHETO BHUJIA
00BEKTa)».
Tema 5. [TomoxeHne BUPYCOB B CUCTEME [Ipocmotp
BupycoJsiorusi (6 4) | oprannyeckoro mupa. CTpykTypa v | JOKyMEHTaJIbHOTO
XMMHUYECKUN COCTAB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanust Bupycos. [IpakTuueckas padora.
Penponykuus BupycoB. Bupycel - | «MeTon pa3BeaeHun.
BO30yAUTENN UHDEKITMOHHBIX [IpakTuueckas paborta.
6one3Heil. OHKOBUPYCHI. «TurpoBanue

bakrepuodaru: ctpoenue,

O6akTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo11 60phOBI C
BHUPYCaMHU.

Tema 6. 'ennan OCHOBBI FT€HHOW MHKEHEPUU. [IpakTuyeckas pabota
HHKEHEePHUs U Bexkropa. Cnenuduyeckue «OHIOHYKII€a3bl
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (pabora ¢
8 4) buorexHomornu NpoayKIHH HYKJIEOTHIHBIMU
OCJIKOB B OaKTEPHATBHBIX TIOCIIEI0BATEIHLHOCTIMU
KyJbTypax. JlocTHKeHUs TeHHOU Ha Oymare)».
UHKEHEPUHN U OMOTEXHOJIOTHH. [TpakTrueckas padbora
CRISPR/Cas — cucrtema «["cHHBIE HOKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeil. ITMO. Metoasl | (MogenupoBaHue Ha
nonydenus ' MO. oymare)y.
Urpa-guckyccus:
«Bpiurpaii rpaHT Ha
coznanne ['MOp.
Tema 7. JlomecTukaius OCHOBHBIX Juckyccust
Bbuorexnosiorun B JIOMAIITHUX KUBOTHBIX; «JlomecTtukarusi, Bce u
KUBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHus U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE JKUBYT PSAJIOM
(JiucuIia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCTIEPUMEHTBI HAYYHOM IIKOJIBI 0JIOMAIITHUBAIOTCS?
akazeMuka bensena). MO>KHO JIM CHUTATh
CoBpeMeHHbIE METOIbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCILIAHTAIINS | OJJOMAITHEHHBIM
SMOPHOHOB, XUMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?)».
KJIOHHPOBAHUE. [TpakTuueckas pabora
OcHoBHbIE 00JIE3HU )KUBOTHBIX U «Metonuka
POJIb ITaTOTCHHBIX KJIOHHPOBAHUS
MHUKpPOOPTaHU3MOB U MTApa3uTOB B | (MOACIMPOBAHNE HA
pa3BUTHH 3a00JICBaHUH JOMAIIHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTudeckas pabora
OOpBOBI C HUMU; POJIH TTOJIE3HBIX «CocraBieHue palyoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS KUBOTHOTO,
KUBOTHBIX. [TosokuTENIBEHOE U pacdeT pacxoJIoB Ha
no004YHOE (OTPHUIIATETHLHOE) COJICPIKAHUE.
BO3/ICHCTBUHM aHTHOMOTHUKOB Ha Uccnenoatenbekast
OpraHu3M B XOJI€ JICYCHUS pabota «Onenka
YKUBOTHBIX; LIETU U 3a]]a4H KauecTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus POIYKIIUI.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CENEKIIUH. [IpakTuueckas pabora
buorexHnosoruu B I'ubpuauzanus. Dopmer oTéOpa. «BpIpammBaem ropox.

PACTCHUECBOACTBE

OcHOBHbBIE HaNPaBJICHHUSI

Kak nposectu




(10 )

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

OCHOBHBIE TOAXO/IbI CEJIEKIIUN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpunuzarusi,
oTHaJeHHas THOpHUIn3aLINS,
UCKYCCTBEHHBIN 0TOOp, reTepo3HucC,
TpaHchopmalus, MyTareHes,
TE€HETUYECKOE PEAaKTUPOBAHUE).
Uctopus cenekunu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOU(DUITUIPOBATH pacTEHUS?
['ennas unxenepus pacteHuit: Uro
TaKO€ reHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Meroapl nonyuenus. O6pa3oBanue
OIyXOJIEW Yy PACTECHU.
ArpobakTepuanbHas
Tpanchopmanus: Ti-T1a3MuIbl.
I'ensr T-IHK. MonexynspHo-
FEHETUYECKUE MEXAHU3MBbI
TpaHnchopmaruu. ['eneTndeckoe
penaktupoBanue. COBpeMEHHbIE
MOAXObI U TOCTHXKCHUS
T€HETUYECKOTO PeIaKTUPOBAHUS
pacTEHHUM.

Ectb 11 xu3Hb B ipoOupKe?
buotexHonmorus KyJabTypHBIX
pacTeHuil.

CKpELIMBaHUE Y
ropoxay.
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MozenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBatenbekast
pabota «BripanBanue
pacTeHui B IpOOHPKE»
(MOXHO
BOCIIOJIb30BaThCs
pe3yabTaTaMu
TPEIBITYIIIX
JKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATEIbHBIX
pPacTBOPOB UL
pacTeHuii).

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

(68 yacoB)
Tembl OcHoBHOe coiepkaHue JeATeIbHOCTH
MIKOJHLHIUKOB

Tema 1. Brenenue. buorennnie anemenThl: | MccieqoBaTenbckas

dusznoiornyeckas opranorensl: O, C, N, H. pabora

xumus (20 1) AxTuBHBIE POpMBI KUCTOpoaa, ux | «KonuuecTBeHHas
MOJy4YeHHE, HeUTpanu3aiusl. OIIEHKA CO/IepKaHUS
Makpo3J1IeMEeHThI: IPOLICHT MHKPOAJIEMEHTOB WU




COJICp’KaHMS B OPTaHU3ME,
BBITIOJTHsIeMas QyHKITHS,
COJIep’KaHUE B MPOJAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIIUS B
opraHu3Me: rOpMoHbI oyek. Mg —
cTpoeHue xJopoduiia, ero
AKTHUBALMSA COJTHEYHOU SHEPTUEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepKaTCs,
BBITIOTHsIEMast QyHKITHS,
CoZiepKaHUE B MPOYKTaX MUTAHUS.
ITocnencTBus nepeo3upPOBKU
MUKpO3JeMeHTamMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. [ 'eMonpoTrenHsl,
TeMOIMAaHNH, MATOXPOMBI. CU —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamiue Menb.
[Tatonornueckne CHHIAPOMBI
Menke u Bunbcona, CBsi3aHHbBIC C
MeTa0O0JIM3MOM ME/IH.

TOKCUYHBIEC PJIEMEHTHI
[leproanyeckoi CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
YKUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSMU
KUPOBOrO0 OOMEHa.
Jucnununemun.

Vriesosapl. 3a00IeBaHUS YETIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
yraeBoaHoro oomena. CaxapHbii
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIOBEKa, CBS3aHHBIC C
HapyLIeHUSIMHA O€TTKOBOTO OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
Mexann3M nerictBus. Kimaccewl
(bepMEeHTAaTUBHBIX PEAKIIUM.
KodepmeHTsi.

BuTtaMuHbl )KUpPOpaCcTBOPUMBIE,
BoJIoOpacTBOpUMbIE. [IpeBpalienue

BUTaMHMHOB B ITMIIEBBIX
IPOLYKTAX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peaKkuuu Ha
OpraHUYECKUe
MOJIEKYJIBD».
[IpakTueckoe 3ansTue
«JIeHaTypauus OeIKOB»
[IpakTueckoe 3aHATHE
«M3y4yeHne akTUBHOCTH
aMuIIa3b».
[IpakTyeckoe 3aHsTHEe
«/Inanus (knerouka
Tpayoe)».




BUTAaMHMHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonmus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. ['TIoKkoHeorenes.
CuHTE3 YIJIeBO10B, OCIKOB,
KHUPOB. MeTabomuTHueckue
3a0osieBanus. [IpakTrueckoe
3aHATHE: «pEUICHUE 3a7a4 Ha
SHEPreTUUECKUl 0OMEH»

Krnetka. [Tonsite MeMOpaHsbl.
OyHkMK MeMOpaH. Buapl
TpaHCIOPTa B KIIETKY.
MeMOpaHHbIe OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapyIlieHueM paboThl MEMOPaHHBIX
oprases, 60Je3H! HAKOTICHHUS.
THUIBI KOHTAKTOB MEX 1y KIIETKaMHU.
3HaYeHUE MEKKJIETOUHOU
KOMMYHUKALMH JUJIS1 310POBbSI
Opra’usma.

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

Tema 2.
MouiekyasipHast
ouosiorus (20 u)

OCHOBHBIE BEXU PAa3BUTUS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIOTHI.
OCHOBHbBIE PUHIIUIIBI CTPOCHUS.
MatpuuHblie CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOT'O JEJICHUS.
[TpuHIMIIBI pETUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IprHIMIBI penapanny.
Tpanckpunus.

I'enernueckuii koa. Tpauncisuus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JICUCTBUSI.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Briaenenune JIHK u3
OaHaHay.
[Tpaktrueckas pabota
«Mopens [JHK-
OpHUTaMI».
[TpakTuueckas pabora
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momorisro
cnekTpooToMeTpUm»
(npy HaTM4YKUH
00opynoBaHus).
[IpakTuueckas padora
«PermkaTuBHas
MaliMHa (urpa-




AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranuzanusi reHoMa 3yKapuoT
['eHOMHOE perlakTUpOBaHUE.

JEMOHCTPALIHS )».
[IpakTuyeckas pabota
« TP (Monensb
aMIUTHpUKaIs Ha
oymare)».
[IpakTuyeckas pabota
«Cuna mpoMoTopay.
[IpakTuueckas pabota
«Pemenue 3amau Ha
T€HETUUYCCKUHN KOIY.
[IpakTuyeckas pabota
«DOoJITUHT OCIIKOBY.
HccnenoBarenabckas
pabora
«Pacmpoctpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTEpU».
[IpakTnueckas padora
«Pabora B
COBPEMEHHBIX
FeHEeTHYECKHUX 0a3zax
nanHbIX. [IpoBenenune
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexkapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJIorus MOAXO0Ja K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEJCTB. IO OINPEIEICHUIO

CKpUHUHT U €r0 METO/IBI.

[Iytn BBegenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BellecTB. BecackiBanne
(abcopO1us) nexkapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHMUSI.
TpaHCIOpT JIEKaPCTBEHHBIX
BelecTB. [ eHbI 1 OeJIKK TIepBO
¢a3bl OuoTpanchopmanuu. [lytu
BBIBE/ICHUS JICKAPCTB M3
OpraHu3Ma. DKCKpeus u
sanuMuHanus. ['ensl u Oenku
BTOpOH (ha3wl OMOTpaHcHopMaI.
®apmakoauHamuka. I maBHoe n
no6oyHoe, pe30pOTHBHOE U
MECTHOE, IIPSIMOE, HEMIPSIMOE U
pednexkTopHoe AeicTBHE.

TOKCUYHOCTH BEIIIECTB
Ha apTEeMUIUIX).
[TpakTuueckas padbora
«Kapra s3xcnpeccun
n10(haMHUHOBBIX U
CEPOTOHMHOBBIX
peLenTopoB B MO3Ie
MBIIIICI.
HUccnenosarennckas
pabota
«lloBenenyeckue TeCThl
Ha peIOkax Danio rario.
Caetnio-TemMHas
KaMmepay.
UccnenoBarenbckas
pabota
«IToBeneHueckue TecTbl




Bubl B3auMOaeCTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIIl CUTHAJIUHT .
TuIbI KJIETOYHBIX PELEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KATUIUTUYECKHUE U COTIPSKEHHBIE C
G-06enkaMu; BHYTPHUKIECTOYHBIE:
UUTOIJIA3MaTUYECKHE U SIACPHBIE.
MexaHn3Mbl TUTaHA-pELEITOPHOTO
B3auMojercTBUs. CEeIeKTUBHOCTD
(M30MpaTeaIbHOCTD) JCHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckas akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKON MOIYJISIUN
CHHANTAUYECKON XOJIMHEPTUUECKOU
nepenayn. MosieKysipHbIi
MEXaHWU3M JEeUCTBUA U
dbapmakonoruyeckue cBoiicTra M-
XOJIMHOOJIOKATOPOB,
TaHTJIMO0J0KATOPOB U
Kypapenog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi perysiius
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPBI,
CUMITaTOJIUTHKHU.

MonekynspHas hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIC pELICNTOPHI: TUIIBI,
MOJICKYJISIpHAsI OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JENCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHU S, TOUKH
MPUWIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITH THBIX
MEIUATOPOB.

MexaHnusM JIercTBUA U
IPUMEHEHUE IPEnapaTos,
CTUMYJIUPYIOUIUX MPOLIECCHI
UMMYHHTETA. PapMaKOJIOTHUECKast

Ha peIOKax Danio rario.
OTKpBITOE TIOJIEY.
Uccnenosarenbckas
pabota
«lIloBeneHueckre TECTHI
Ha prIOKax Danio rario.
CraitHoe moBeICHUEY.
[IpakTrnueckas padora
«Bausinue agpeHanuna
Ha CepJICYHbIC
COKpAaIICHUS
(mporpaMMHOE
oOecrieueHue)».
[IpakTuueckas pabora
«I'ucromornueckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas pabora
«'ucronoruyeckue
npenapaThl HEpBHOM
CUCTEMBIY.




XapaKTepUCTHKA HHTEPJICUKNHOB:
MOJIyYEHHUE, MEXAHU3M JICVCTBUS,
npuMeHeHue. OCHOBBI
MaToU3NOIOTUN OCTPOHA30BOTO
OTBETA, MEIUALINS BOCTIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCHAIUTEIBHOTO
JEUCTBUS
TIIFOKOKOPTUKOCTEPOU/IOB,
HECTEPOUTHBIX
POTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHsTHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knetounsiii u
HEPBHBIN HAPKO3.
dapMakoornyeckas
XapaKTePUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPECTB.
[TocnenoBaTenbHOCTD IEUCTBHS HA
LEHTPAJIbHYIO CUCTEMY.
®dusnosiornyeckuii coH; ¢as3bl CHa.
Bunel Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHUKAX).

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

AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIIUSIHUE HA QYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIIMOHAIIbHYIO cPepy, PBOTHBIN
LEHTp, apTepUAIBLHOE J1aBJICHUE,
LUEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEPOTOHUHOBBIE, aJPEHO- U
TUCTaMHHOBBIE PELIENTOPHI, UX
NENUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JIETOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToTeHnman-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU ,Z[€I>'ICTBI/ISI
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IMoTCHOMUAJI-
3aBUCUMBIX HATPUCBLIX KaHAJIOB
MCCTHBIMH aHCCTCTHKaMU.

Moayab «MoJiekyJ/isipHble 0CHOBBI cesiekinm» 9 kiaace (68 yacos)

u3meHeHus B crpoenuu JJHK.
[IpuHUMIIBI peniapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranu3anys reHomMa BUPyCOB
[IpoTrBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzaiusi reHoMa OaKkTepuit
AHTHOaKTEepHUaIbHbIE TPEnapaThl.
Opranuzanust reHomMa 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOe coepkaHue JeATeJIbHOCTH
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU PAa3BUTUS [IpakTuueckas pabora
MouiekyasipHasi MOJICKYJISIPHOM OMOJIOTHH. «Boinenenue JJHK u3
ounostorus (20 u) HyxkienHoOBbIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTuueckas padora
Marpuunsie cuaTe3bl. Perumikanus | «Mogaens JITHK-
— OCHOBA KJIETOYHOTO JECJICHUS. OpUTaMm».
[IprHIMIIBI peIUTMKALUN. [IpakTnueckas padbora
Mytanuu. YTo BeI3BIBAET «Onpenenenue

KauyecTBa MpenapaTroB
JIHK ¢ nomortiisro
CIEKTPOOTOMETPUI
(Tpu HATTUYUH
000pyI0BaHNs).
[TpakTuueckas pabora
«PermmkaTuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[Tpaktrueckas pabota
«IIP (Monenn
aMruuKaus Ha
Oymare)».
[Tpaktrueckas pabota
«Cuna mpoMoTopa.
[TpakTrueckas padboTa
«Penienue 3a1ay Ha
T€HETUYECKUN KOJI.
Tpancasauus».
[TpakTuueckas pabora
«DonauHT GETKOBY.
UccnenoBarenbckas
pabota
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEpHil».
[IpakTuueckas pabora




«PaboTa B OBpeMEHHBIX
reHeTHYeCcKuX 0a3zax
naHHbIX. [IpoBenenune
In silico ananm3za

IIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Pounesas nrpa
MouJiekyJsipHbI€e HCTOPUS Pa3BUTHUS NIPENCTABICHUS | «AJUIEIIN».
OCHOBBI I'€HETHKH 0 HACJIEICTBEHHOCTH. HccnenoBarenbekuii
(20 v) OT reHa K MpU3HAKY: KaK IpOeKT MyTareHHble
packpacuTb KoTa. YTo Takoe (axTOpBHL.
npusHak? [IyTe OoT reHa 1o Ponesas urpa «Cyan0a
npu3Haka. Myranuu. Asienu. KJIETKW». [ eHbI-
['eTepo3UroTsl ¥ TOMO3ZHUIOTHI. NEPEKITIOYATENH.

JIOMUHaHTHBIE U PELICCCUBHBIE
aJuienu.

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

JIuckpeTHOE HAClIeI0BaHUE
IIPU3HAKOB. 3aKOHBI Menaens:
OJIVH I'€H - OJIUH Npu3Hak. Cxema
CKpeIlIuBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB IEPBOTO
NOKOJIEHUA. 3aKOH PACIIETUICHUS
IpU3HaKa BO BTOPOM MOKOJICHUHU.
3axoHbl MeHaens: HECKOIBKO
TE€HOB - HECKOJIBKO MMPU3HAKOB.
JIurubpuIHOE CKpelMBaHue.
He3zasucumoe pacxoxaenue
xpomocoM. ClierieHHOe
HACJIeI0BAHHUE.

B3aumonericTBre reHos.
AJenbHOE U HeaJenbHOE.
Onpenenenue noja. [Tonossie
XpoMOCOMBI. CaMIIbl U CAMKH.
Brnusinue hakTopoB okpyskaromiei
cpeabl. XpOMOCOMHOE
onpenenenue noia. [lomoseie
xpomocomsbl. [IpoGiema
JIOTIOJIHUTEIIBHON X-XpPOMOCOMBI Y
KEHILIVH. TpeX1BETHbIE KOIIKU.

[IpakTnueckoe 3aanue
«ANTOpPUTMBI 17151
KIIETOK.
[IpakT4eckoe 3a1anne
«Enunoobpasue
MIEPBOTO MOKOJIEHUS».
[IpakTnyeckoe 3aianue
«Pacmennenue Bo
BTOPOM IOKOJICHUM.
Uccnenosarenbckuii
MPOEKT «3aKoHBI I
Menpens B
SKCIIEPUMEHTE.
[IpakTueckoe 3a1anne
«Pemrerka [lenneray.
[IpakTueckoe 3a1anue
«HacnenosaHnue,
CLETUJIEHHOE C TIOJIOM.
[IpakTrueckoe 3aHsTHE
«B3anmonencTBus
TeHOB (MOJIEIMPOBAHUE
CHUHTE3a U TpaHCIopTa
NUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyasipHbie
OCHOBBI CeJICKINH
(28 v)

['eHbl B mOnyJIAUsAX: BEIUKOE
paBHoBecue. [lomymsamus. YacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesisa. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsiiun
MEHSIIOTCSI: YUCIIEHHOCTD,
MUTpalus ¥ BEIOOp cymnpyra.
DaKTOpbI, KOTOPHIE BHIBOJSAT
NONYJIALIMIO U3 PaBHOBECUS XapIu-
Baiitn6epra. UuciaeHHoCTb
nonyJanuu. Poneas urpa
«Ibdext ocHoBaTens». peid
reHoB. Myrauuu. Heciryyalinoe
ckpemuBanue. N3oismusi.
[Tonmynsunun MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JEeNUCTBUS €CTECTBEHHOTO 0TOOpA.
JBrKymuii oToop.
MonaudukarmonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOCHHOCTH MOAU(DUKAITMOHHON
u3mMeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HaCJIEAyeMOCTH Ipu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OHOHYKIICOTUIHBIC BAPUAHTHI
renoB. [IHK-uumn. [ToamHOreHOMHBIM
aHaJIN3 acCOolMallni.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosIoM. JloMecTUKanus 1
LHEHTPbI TEHETUYECKOTO
pazHoobpasus. [loucku pactenwii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeThYecKoro
pazHooOpa3us. Hukounait IBaHOoBUY
Basuiios. Cenekius.
Kombunarmonnas u ruopuaHas
cesiekus. [ 'ereposuc.

[IpakTnueckoe 3ananne
«YacToTsl aneneu,
TE€HOTHUIIOB U
(EHOTUTIOBY.
HccnenoBarenbekuii
IIPOEKT «AHaIN3
T€HETUYECKON
CTPYKTYPbI MOMYJISIUA
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3ddexr
OyTBIJIOYHOTO
TOPJIBIIIIKAY.

Pounesas urpa
«EcTecTBEeHHBIN
0oTOODY.
UccnenoBarenbekue
paboThl
«MopaudukanmoHHas
U3MEHYHUBOCTh
pacTeHuid B peaenax
BaIlIETO MECTa
KUTEITBCTBAY.
[IpakTyeckoe 3aanue
«ATPOHOMBD.
[IpakTueckoe 3aganue
«I"'oMonoruueckue
PAIIBI HACIIEICTBEHHON
U3MEHYUBOCTH.




CoxpaHUTbh U U3YYHUTh I'€HBI, YTOOBI
MEHATh Oynyniee. Kak npaBuiibHO
XpaHUTh TeHbl. Komnekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
Metopp!l KyJIbTUBHPOBaHUS IN VItro
JJIs1 COXPAHEHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHUM U JJIs1
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LEHTPHI B HAIIEH
crpane. ['1e 3aHumMarorcs
TCHETUKOW U TEHOMUKOM JJISI HY KT
CEIBCKOI0 X03siCTRA.




