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HOACHUTEJIBHASA 3AIIMCKA

AKTYaJIbHOCTh M Ha3HauyeHHe mporpammbl. [Iporpamma paspabotaHa B
COOTBETCTBHH ¢ TpeOoBaHUsIMU DefepabHOr0 rocyJapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHMs, OpPHUEHTUpPOBaHA Ha oOecreyeHue
WHJVBUAYaIbHBIX TOTPEOHOCTEM OOydYarolIuXcsi W HampaBi€Ha Ha JOCTH)KEHUE
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTrpaMMbl OCHOBHOT'O OOIIEro 0O0pa3oBaHUSs C
Y4ETOM BBIOOpAa yYaCTHUKAMHU OOpa30BaTENIbHBIX OTHOIIEHUM KYpCOB BHEYPOUHOMU
JESTEIIBHOCTHU. DTO MO3BOJIAET 00ECIIEUUTh IMHCTBO 00s3aTeNbHBIX TpeboBanuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOIO OOpa30BaHMS: HE TOJBKO HA YPOKE, HO U 3a €ro
npeaenamu.

AKTyaJqbHOCTh  peaju3aldd JaHHOW  TporpaMmbl  OOYCJIOBJIEHa  CaMoOM
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATEIBCKOMN NESITENIbHOCTH. JTa IEATENBHOCTD JIEKUT
B OCHOBE TTO3HABATEIHLHOTO HHTEpECca peOeHKa, SIBJISETCS 3aJI0TOM YMEHUS TUIaHUPOBATh
J00bIe IEUCTBUS M BAXKHBIM YCJIOBUEM YCIICIIHON peanu3anuu ujaei. JIroobie namMeHeHus
COBPEMEHHOI'0 O0OIIEeCTBa CBSI3aHbl C TPOEKTAMH W MCCIEIOBAaHUSIMH — B HaykKe,
TBOpUYECTBE, OU3HECE, OOIIECTBEHHOM KU3HU. [109TOMY BakKHBIM 3JIEMEHTOM pPa3BUTHUSA
JUYHOCTH oOOy4aronierocsi ABjsieTcsa (OpMUPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
HCCIIEIOBATENbCKOMN 1eSITENBbHOCTH.

[IporpamMmoii npeaycMoOTpeHO (GOopMHUPOBAHUE COBPEMEHHOI'O TEOPETUUECKOTO
YpPOBHSl 3HAaHMM, a TaKXE€ M NPAKTHUYECKOro OIbITa paboThl ¢ J1abOpPaTOPHBIM
000OpyA0OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENbCKON NeATenbHOCTH. MeToibl
OopraHm3andd  00pa30BaTebHOW W  HAYYHO-HCCIIEIOBATEIBCKONH  JCSITEIBHOCTH
npeaycMaTpuBaoT (HOPMUPOBAHHE Yy OOYYAIOIIMXCS HECTAHAAPTHOTO TBOPYECKOIO
MBIIUICHUS, CBOOO/IbI CAMOBBIPAXKEHUS U UHAUBUIYATbHOCTH CYXICHUH.

Jlist momHOro ydera MOTPEeOHOCTEH ydanuxcss B MPOrPpaMME HCIIONb3YEeTCs
mudpepeHIMPOBAaHHBIA  TOAXOJ, YTO CTUMYJHMPYET Vy4allerocs K YBEJIUYECHUIO
MOTPEOHOCTH B MHANBUIYATbHOMN, HHTEIIEKTYATbHOU U TTO3HABATEIILHON JACSITEIIBHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIEN0BATEIbCKUX HaBBIKOB. [IporpaMmMa ctaneT BocTpeOOBaHHOM
B IIEPBYIO oOuepelb IIKOJIbHUKAMHU, KOTOpbIE MMEIOT CTOMKUU HHTEpeC U
COOTBETCTBYIOIIYIO MOTUBAIIMIO K U3YUEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOI'O 1IMKJIA,
€CTECTBEHHBIM HayKaM M TE€XHOJIOTHUSIM.

B monpocTkoBOM BO3pacTe ydamuecs NpOosBIISIIOT CBOKO 3aUHTEPECOBAHHOCTD B TOU
WIM WHOM 00JlacTW 3HAaHUWA, HAYYHOM HaINpaBiIeHUU WU TNpodecCUOHAIbHON
nesTenbHOCTU. TakuM o00pa3oM MPOUCXOAUT (POPMHUPOBAHUE TO3HABATEILHOU U
npoeccoHaIbHON COCTABIISIONIECH JTUYHOCTH, MIOMOTaeT ydalieMycsl B OIpe/elieHuu
OyIyIIero >KU3HEHHOTO ITyTH U B PO ECCUOHATIEHOM BEIOOPE MOCIIE OKOHYAHUS IIIKOJIBI.
[Tomo6HOTO pojia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET TTOCTOSIHHOE KETaHUe IIKOJIbHUKA
K TIO3HAHHWIO HOBOTO, PACHIMPEHUIO U YTIYOJICHUIO COOTBETCTBYIOIIUX 3HAHWM, U



MOJIYYCHUIO HOBBIX B TOM YHCJIC MPAKTUYECKUX HABBIKOB, a TAaKXKE MOTHUBHUPYET
y4alerocst Ha mpoQpOprUeHTaIHUIO.

[Iporpamma HareneHa Ha TIOMOIL PEOCHKY B OCBOCHHHM OCHOB OpPTaHHW3allUUd H
OCYIIECTBJICHUS] COOCTBEHHOMN MPOEKTHO-UCCIIEI0BATEIbCKON JACSITEIIbHOCTH, a TAKXE B
MPUOOPETECHUM  HEOOXOIWMOTO  OmbITa 1 paboOThl  HaJA  HWHIAWBUAYATbHBIM
MCCJIEIOBAHUEM WJIHM TPOeKTOM. [IporpaMma moMoXKeT IIKOJBHHUKY B Ooyiee TIyOOKOM
U3Y4YeHHH MHTEPECYIONIel ero o0JacTh eCTECTBEHHBIX HAayK, a TakKe B MPUOOPETEHUU
BKHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIUMBIX ISl TMPOJYKTUBHOW COIHMAIM3AINN U
(hopMHUpOBaHUS IPAKIAHCKON MTO3UIINN:

— HaBBIKA CAMOCTOSITEIHPHOTO pEIICHUS aKTYaJbHBIX HCCICIOBATEIbCKUX WIIN
MPAKTUYECKUX 3a7ad, BKIIOYAIONMIETO B Cce0sS yMEHHE BHIETh W aHAIM3UPOBATH
npoOieMbl, HYXKJAIOIMUECS B PEIICHUH, YMEHHE [eTalbHO MpopadaThiBaTh W
peaIM30BBIBATH CIIOCOOBI PAOOTHI ¢ HUMHU, YMEHHE IIAHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOSITEIILHO KOHTPOJIIMPOBATH CBOE MPOBUKEHHUE K KEITAEMOMY PE3yJIbTaTy;

— HaBblKa TeHEPUPOBaHUS W O(OPMIICHUS COOCTBEHHBIX HEH, OOJICUCHHUS UX B
yIOOHYIO I pactpocTpaHeHus: Gopmy;

— - HaBbIKA YBAXKUTEIHHOTO OTHOLIEHUS K Uy>KHM B3IJIsJ1aM U UM, 0 OpMIICHHBIM
B paborax JApyrux JIOJeH, APYruX aBTOPOB — BIAJEIBIEB HHTEIICKTYaIbHOU
COOCTBCHHOCTH;

— HaBblKa  MYOJMYHOrO  BBICTYIUIGHHMsSI  Tepel  OONbIION  ayJuTOpHUEH,
apryMEHTUPOBAHMSI W OTCTaMBAHUS CBOCHW TOYKHM 3pPCHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCIBIX, YOSKICHUS IPYTrUX B CBOCH MPaBOTE, MPOIBMKEHUS CBOUX
UaeH;

— HaBbIKa pabOTBI CO CICHHAIM3UPOBAHHBIMU KOMITBIOTEPHBIMU IPOTrpaMMaMH,
7a00paTOPHBIM  OOOPYAOBAHMEM, TEXHUYSCKUMH YCTPOWCTBAMH, OHWOIHMOTEYHBIMH
dboHTAMH W HWHBIMH pecypcaMH, C KOTOPBIMH MOXET OBITh CBS3aHA MPOEKTHO-
HCCIIEIOBATEIbCKAS IEITEILHOCTD IIIKOJIbHHKA.

Kpome Toro, pabora mKoJIbHWKA HAJ MPOEKTOM WJIM HCCIEIOBAaHUEM OyaeT
CIIOCOOCTBOBATH U PAa3BUTHIO €0 aJIEKBATHOM CAMOOIICHKH.

BapuanTsl peaju3anuu nporpaMmmsl 4 (OpMblI IPOBEACHUS 3AHATHI.

JlanHasi mporpaMma paccyuTaHa Ha padOTy CO MIKOJbHUKaMHU 5-9 Kiaccos.
[lenarory Ba)kHee aKIEHTUPOBATh CBOE BHUMAHKE HE CTOJILKO HA KAYECTBE pe3ysibTaTa
MIPOEKTa WJIM UCCIIEIOBAHUS, CKOJIBKO Ha TOM, YTOOBI YJAIIUICS TIOTydall 3HAHUS B TOM
YHCJI€ U Yepe3 BHITIOJIHEHUE MPAKTUYECKOT0 3aaHusl, JeJial BEIBOJIBI U YMO3AKITIOUCHUS
HAa OCHOBAaHWHM CBOETO WCCIAEAOBAHUS, YYWICS CpaBHHBATh €ro pPe3yJdbTaThl C
TEOPETUYECKUM MATEPUATIOM U UCCIICIOBAHUSIMU JIPYTUX MIKOJLHUKOB. Takum 00pa3om,
IITKOJIBHMK OCBOUT OCHOBBI IIPOCKTHO-HUCCIIEAOBATEIIbCKOM ACITEIIBHOCTA M IPHOOPETET
HABBIK KPUTUYECKOTO OTHOIIEHUS K MaTepuany.



[Iporpamma pa3dbuTa Ha MOIYJIH, KOTOPbIE MOTYT OBITh HCIIOJIB30BaHbI JIHOO
4acTUYHO, JMO0 momHocThio. Tak wmomynp «Kak JKMBOTHBIE U PacTECHUSA
MIPUCIIOCA0IMBAIOTCS» (IBOJIFOIMOHHAS SKOJIOTHS) MpeanoaaraeTcs sl U3ydeHust B 5
wm 6 kimacce B TedeHwe onxHoro roga (34 waca B rox). Moaymu «OCHOBBI
pacTeHHUEeBOJACTBa» W «buoTexHONOrUs» paccuutaHbl Ha 68 4YacoB M MOTYT OBITh
peanu3oBaHbl B TeUeHUU 2-X jeT (1o 34 yaca B roa) win B TedeHuu 1 roga (68 yacos B
rog). Bo BTopoM ciydae BO3MOXKHO TMpoxoxkaeHue oboux wmonaynei («OCHOBBI
pacTeHueBoACTBa» B 7/ uiu 8 kiacce, «buorexHonmoruun» B 7 win 8 kiiacce). AHaIOTMYHO
Monynu «MoJeKyisipHble OCHOBBI (pu3noNoruu U (hapMakogorun» U «MoJekynspHbIe
OCHOBBI CEIEKLIUM» PAaCCUUTAHbI Ha 68 YacoB U MOT'YT OBITh PEaJTU30BAHbI B TEUCHUH 2-
x Jjiet (1o 34 yaca B roa) uiu B TeueHuu | roga (68 yacoB B roxa). Bo BTopom ciyuae
BO3MOXKHO MPOXOXkAeHUE 000ux mojaynei («MoseKyasipHble OCHOBBI CEIEKIUU» B 8
Kiacce, «MoseKkynsipHble OCHOBBI (pu3nonoruu u Gpapmakogorun» B 9 kiacce).

MoOXHO pPEKOMEHIOBaTh HCMOJIb30BaTh MoOAyiau «Kak >KMUBOTHbIE W PpPaCTEHUS
npucnocadiauBaroTcs», «OCHOBbI — pPAaCTEHUEBOACTBA», «MOJIEKYISIpHbIE OCHOBBI
CEJICKLMM» B KaYECTBE HEMPEPBHIBHOIO 00pa3zoBaTebHOr0 Hukia (5-9 kiace no 1 yacy B
HEJEN0) IS KIJIACCOB arpoOMOTEXHOJIOTMYecKoil HampaBieHHOCTH. Monynu «Kak
KUBOTHBIC W PACTECHUs TMpUCIIOca0IMBalOTCA», «buorexHonorun» u «MosekysipHbie
OCHOBBI (PM3HOJOTUU U (HapMaAKOJIOTUN» B KAYECTBE HEMPEPHIBHOTO 00pa30BaTEIbHOTO
mukiaa (5-9 kmace mo 1 vacy B Heenmoo) Ui KJacCOB OHMOTEXHOJOTHYECKOrO WU
MEJUIIMHCKOI0 HAMpPaBICHUH.

B3aumocBsa3s ¢ nporpammoit BocnutaHus. [IporpamMma kypca BHEYpOYHOU
NESTENbHOCTH pa3paboTaHa € Y4YE€TOM pPEKOMEHAAUuid MPUMEPHOM MpOorpamMMel
BOCTHUTAHMSI, YUUTHIBAET MICUXOJIOTO-TIEIarOTMYECKNE 0COOEHHOCTH JJAHHBIX BO3PACTHBIX
KaTeropui. JT0 MO3BOJISIET HA MPAKTUKE COECAUHUTH OO0YYaIOIIYI0 M BOCIUTATEIbHYIO
NEeSATENbHOCTD Ie/1arora, OPUEHTUPOBATh €€ HE TOJbKO Ha MHTEJUIEKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COLIUATILHOE pa3BUTHE peOEHKa. ITO MPOSIBIISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YIbTATOB peaIu3allMu MPOrpaMMbl BHEYPOUHOMH
NEeATENbHOCTH, HAIIEAIINX CBOE OTPAKEHHUE U KOHKPETU3ALHNIO B IPUMEPHOU MporpamMmme
BOCIIUTAHUS;

— B BO3MOXXHOCTHM KOMIUIEKTOBaHHUSI PA3HOBO3PACTHBIX TPYII [Jisi OpPTaHU3aluu
pO(OPUEHTATMOHHOW  JEATENbHOCTH IIKOJIBHUKOB, BOCHUTATEIBHOE 3HAYEHHUE
KOTOPBIX OTMEUAETCA B MPUMEPHOM MpOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (opMax 3aHATHH Ui IIKOJIBHUKOB, OOECIEYMBAIOIINX
OOJIBIIIYI0O WX BOBJICUEHHOCTh B COBMECTHYIO C IM€JaroroM MW JPYTUMHU JE€TbMH
JeSITEIbHOCTh U BO3MOYKHOCTh 00pa30BaHuUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIFOYEBOE 3HAUCHHE KOTOPBIX JUIS BOCHHMTAHUS IMOAYEPKUBACTCA MPUMEPHOU
MpOrpaMMON BOCTTUTAHUSA.



Oco0enHOCTH PadOTHI YUMTEIs 10 IPpOrpamMme. 3a1ada yUUTENIS] COCTOUT B TOM,
4YTOOBl  CONMPOBOXKIATh IMpoHecC NpodecCHOHATbHOW OpHEHTALMU LIKOJIbHUKA,
packpbiBasi MOTEHLIMAN Ka)XXJAOr0 Yepe3 BOBJICUEHHE B MHOTOOOpa3HYIO JIEATEIbHOCTD,
OpPTraHMU30BaHHYIO B pa3HbIX (hopmax. [Ipu s3ToM pe3ynpTaToM pabOTHl YUUTENS B IEPBYIO
ouepeb SABISETCA JMYHOCTHOE pa3BUTHE yyallerocs. JINUHOCTHBIX pe3yJIbTaTOBYUYHUTENb
MOXXET JOCTHYb, YBJE€Kas YYEHUKAa COBMECTHOM W MHTEPECHOM UM 00OUM
JeSTeNbHOCTbIO,  yCTaHaBiIMBas  BO  BpeMs  3aHATUH  J100poKenaTeiabHYIo,
MOJIIEP>KUBAIOLIYIO aTMOC(Epy, HACKIIIAs 3aHATHS IIEHHOCTHBIM COJIEpKaHUEM.

[IpumepHas cxema IpOBEICHUS 3aHITUHI 10 ITPOrPaAMME:

1. OObsicHEeHHE TEOPETUUECKOr0 MaTepuana o TeMe.

2. TlogrotoBka K OKCIEPUMEHTAIBHOMY 3aHSATHIO, OOCYXKICHHE OOBEKTOB IS
MPAKTUYECKOT O 3aHITHS.

3. IlpoBeaeHue MPaKTUUECKOTO 3aHITHSI — OCHOBHAA 3a/1a4ya OCBOCHHE METOA0IOT U
JAHHOT'O dKCIIEPUMEHTA.

4. [lo OKOHYaHWM MPEMIOKHUTH JETSAM, KOTOPbIE 3aWHTEPECOBAJIUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIIEAOBATEILCKUN MPOEKT. s 3Toro Heo6xoaumo
0o0CyIuTh OOBEKTHI, KOTOpbI€ YYEHUK OyJeT UCCIe0BaTh, COCTABUTh IUIaH
HKCIIEPUMEHTA.

5. [lomoub yueHUKY MPOAHATU3UPOBATH PE3YNIbTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl TPOEKTHO-UCCIENOBATENBCKON AEATENbHOCTH IIKOJIbHUKOB
MOXHO B TMpOLIECCE 3alllUThl MMH CBOMX pabOT B paMKax MIKOJBHOM Hay4yHO-
MPaKTUYECKON KOH(pEpPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH

Moayb «Kak »KMBOTHBIE U PACTEHHS MPUCIOCAOIUBAIOTCH» (IBOJTHOLHMOHHASA
3K0J0rHs) 5-6 Kiaaccel (34 yaca)

1. Mbwt uccneoyem scuevie oovexkmot (6 uacoes)

CBolicTBa M CTpPOEHHUE >KUBBIX OpPraHM3MOB (CTpOoeHHE KIEeTKH). Bua, ocodp —
OpraHu3M Kak eauHas cucrema. Anmanramuu (mpucnocobnenus). [lonsarue romeocrasza
KUBOro opranusmMa. CriocoObl ero noaaep>KaHusl.

[Tonsitue BapuwatuBHOCTH Tpu3Haka. HccnmepoBarensckue pabotel «Bcee
(cunwMIIBI, O€NTKH, Oepe3bl U T.J.) OAMHAKOBBIE? DOTOKBECT.

Orpannuenusi mopdonorudeckux u (usmonornueckux amantamnuii. [loyemy
OpraHU3Mbl HE CTAHOBATCS OECKOHEYHO OONBIIUMH, MAJCHbBKUMH, BCESIHBIM.
[IpakTuyeckas padora «CocTaBiisieM KHUTY PEKOPJIOB PACTEHUM M KUBOTHBIX HAIErO
Kpasi».

2. Bausnue okpyscatowieii cpedsl Ha ycugvle opzanuszmol (12 uacoes)

daxTopsl OKpy’Karolel cpensl (abuoruyeckue, OMOTUUYECKHE, aHTPOIIOTCHHBIE).
[Ipumepsl  abuoTtndeckux (aKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIIMSHHUE Ha
KUBHEACATEIBHOCTh  KUBBIX  OpPraHW3MOB: TEMIIEpaTypa, CBET, BIIAKHOCTb.
[Ipaktuueckoe 3ansatue «lIBer u Temno» (KyOWKH Jibjila B3BECUTH, TOJIOXKUTh B YaIlIKU
[letpn Ha pa3HOUBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBbICTpee
pacrasui). [Ipaktuueckoe 3ansatue «HTo pacTBopsieTcs B BoJe» (3KcepuMeHT «Kuakuit
nomy). [lpaktuueckoe 3ansatue «uddys3us BemecTB B Boje (pacTBOphl)», «JIBUKeHHE
pacTBOpoB Mo UBeTKY». [IpakTuueckoe 3ansitue «Jlem miaBaer B Boje (aiicOeprw,
3amep3aHue BogoemMoB)». [Ipaktuueckoe 3ansatue «Jlex npu 3amep3aHuy pacIIUPSETCS»
(pa3pylieHre kaMHsl (I0OYBOOOPA30BAHKE), 3aMEP3aHUE KIIETOK).

OCHOBHbIE  3aKOHOMEPHOCTH  MNPUCHOCOOJEHUS  KUBBIX  OpPraHU3MOB K
abuornyeckuM ¢akropam. [IpucnocoOnenusi K OCHOBHBIM aOMOTHYECKUM (PaKToOpam:
TeMIiepaTypa, BIaXHOCTh U cBeT. [Ipaktudeckoe 3anstue «lllyba» (kyOuku nbpaa
3aBEpHYTH B pa3HbIil MaTepual, B3BecuTh). [Ipaktuueckoe 3anstue « ITurmeHTh (MOKHO
pa3zenuTh Ha BaTMaHe Kpacutenn u3 QuomactepoB». [Ipaktuyeckoe 3anarue «Kaxk
YKUBOTHBIE TUIABAIOT B BOAE» (DKCIEPUMEHT C MUIIETKOM).

UccnenoBarenbckue padoTsl «BiausiHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBBI)
Ha pPAacTEHUS B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBUAX» (HA JIOCTYIHOM
Marepuare).

3. Bzaumooeiicmeus rcuevix opeanuszmos (4 uaca)

buornueckue (bakTopHI. 3aKOHOMEPHOCTH pa3BUTHS MEXBHI0BBIX
B3aUMOOTHOIIeHUH. Ko3Bomonus (XUIHUK-KEPTBA; MMapa3uT-XO03IUH) DBOJIOLMS
cTpareruii poObsBaHus nuiu. ConuanbHOCTh. Bujsi-Bcenennbl. [lepeuens pacTenwmii-
Bpenutenei. MccnenoBatennckas padora «HaGmrogeHus 3a B3aMMOOTHOIICHUSAMHU



KUBOTHBIX MIPU JOOBIBAHUU MUILK (KOPMYILIKHU JIJISL ITHUILL, JJIsI TOPOJICKUX WUITU CEITbCKUX
KUBOTHBIX). BebO-kamepwi». MccnemoBarenbckas pabdora «PacmpocTpaHeHue BUAOB-
CHUHAHTPOIIOB B HAIIEil MECTHOCTI.

4. Yenoeex 6 ycuznu pacmenuit u ncueomusvix? (6 uacos)

AnTtponorerHsie gaktopsl. [IpaBaa v, 4To MEPBOOBITHBIC JIIOAM KU B TAPMOHUU
¢ npuponaoi. OIOMAaIIHUBAHUE U MPUPYUYECHHE KUBOTHBIX M PACTEHHM. 3aueM cracarthb
BBIMUPAIOIINE BUJIbI, KaKk 3TO JenaTb. KylnbTypHbIE pacTeHUS U UX IUKHE MPEIKH.
[Touemy Ba)kxHO UX COXpaHATh. Pa3HOOOpa3ue KyJbTYpPHBIX PACTCHHI M UX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kaura Baieit Tepputopun. Ocobo oxpaHsieMble TEPPUTOPUH,
3anoBeqHukn Poccun m mupa. Ilpaktuueckas pabora «PazHooOpasue KyiabTypHBIX
pacTeHUN B BaIlIEM PETHOHE.

UccnenoBarensckas pabora «BiusHUe aHTPOINOTeHHBIX (PAKTOPOB HAa Pa3BUTHE
pacTeHuil B TOPOJe/HaCEIEHHOM MYHKTE.

Okckypeust/mpaktudyeckas padora «OOIIT B Bamem pervoHe — yHHUKaJIbHBIC
OOBEKTHI IPUPOABDY.

5. Axonozuueckue nuwu (6 wacos)

buocdepa — ogna u3 BaxkHeHmMx obosioyek 3emiau. UTo Takoe «IKOJIOrHYecKue
HUIIM» U Kak OHU (opmupyrorcs? dopmupoBaHue 3HaAHUN O OMOPa3HOOOPA3UIO
KU3HEHHBIX  (opM,  TMOBENEHYECKMX  NPUCTOCOOJICHUN,  MOAM(PHUKAIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHe). PacTutenbHbie coollecTBa U UX TUIBL. Pa3Butue
Y CMEHbI PACTUTEIbHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «IKOJOTMYECKHE HMILIUA BOKPYT TeOs — ONMHMCAHHE
(dakTopoB OKpyxXaroiie cpeas». MccnepoBartenbckue paboThl «DEHOIOTHYECKUE
HaAOJIIOIEHUS).

MoayJib «OcHOBBI pacTeHHEBOACTBa» /-8 Kiacchl (68 yacoB)
1. Beedenue 6 pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHUEBOACTBO: OCHOBHBIC (DaKTOPHI BBHIPAIUBAHUS PACTCHUIA.
Uctopus pazButus arpoxumudeckux 3Hanui (padotel M.B. JlomoHocoBa, FO. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupssena, I1.A. Kocteruesa, JI.H. [IpsaumHukoBa
u ap.). [Ipaktudeckas padora «bouka JIubuxay.

2. Aepomexnuueckuit skcnepumenm (6 uacoes)

[IpaBmiia 1OCTAaHOBKM arpo3KcnepuMeHTOB. llocTaHOBKA SKCIEPUMEHTOB C
pacTeHUsIMU. BBIOOp TeMbl, COCTaBJICHUE TUIIOTE3bI, e W 3aJlay dKCIEePUMEHTa IO
BBIDAIIIMBAHUIO PACTEHHU B KOHTpoiIupyemou cpene. KoHTpomu, IOBTOPHOCTH,
MpOBEJEHNE »dKcrepuMeHTa. llnanupoBanue »skcnepuMmeHTa. OuUeHKa pe3ysbTaTOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIOUME Ha MPOPACTAHUE
CeMsH (POCT IPOPOCTKOB)».

OcBOEHME TEXHOJIOTUH KPYTIOTOJUYHOTO BBIPAIIMBAHMS CAIATOB U MUKPO3€EJICHH



B KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX YycNOBUsIX. COOp YCTAaHOBKH JJIS BbIpallMBaHUS
PAcCTEHUI B KOHTPOJIUPYEMBIX YCIOBHSIX.
3. Ponb xumuueckux rnemenmos 6 numanuu pacmenui (20 uacos)

Boma. PactBop. BbITsKKa. AHHOHBI, KaTHOHBI, 3JIEKTPOINPOBOAHOCT, U pH
pactBopa. Poib XUMHUECKUX 3JIEMEHTOB B IUTaHUU pacTeHuil. [lonydeHne nurarenbHbIX
BeniecTB pacteHusIMU. [IpakTnueckas padora «CxemMbl MUTATEIBHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUH JIs1 MUTATEIbHBIX PACTBOPOB.

YnoOpeHusi: oOpraHuueckue, MHUHEpaldbHble, MUKpoOuonoruyeckue. Twumbl
NUTaHusl pacTeHud. Bo3gymiHoe W MuHEpaibHOE (KOPHEBOE) NUTAHHE PACTCHUM.
TpaHCIIOPT TUTATENbHBIX BEIIECTB PACTCHUW: BOCXOMAIIMA W HUCXOMSAIIMH TOK.
Baxwueitmue kanuitasie, GocPopHbIe U a30THBIE YA0OpeHus, ux cBorcTBa. [IpocTrie u
cinoxHbie ynoOpenusi. [lpaktuueckas pabora «lIpaBuia cMmemuBaHus yI0OpEHUI»
[IpakTuueckas padota «lIluTaHue pacTeHU: TEXHOJIOTHUS IPUTOTOBIEHHUS MUTATEIbHbBIX
pPacTBOPOB JJIsl Pa3HBIX KYJIBTYPY.

Poct u pasButue pacTeHMil: 3Tanbl OHTOreHe3a, (PAKTOphI, BIMSIOUIME HA POCT
pacTeHuil: CBET, TyCTOTa MOCaJ0K, MuTaHue, cyocrpart. [Ipaktudeckas padora
«MOHHMTOPVHI MUHEPAJIBHOIO IUTAHUS PACTEHUID).

Oco0OEHHOCTM MHUTAHUS PACTEHUM a30TOM. A30T W €ro 3HAUYE€HHE B >KHU3HU
pacteHuid. @OpMBI a30Ta U UX IIPEBPAILECHUE B TIOYBE.

Hctounuku ¢ocdopa ais pacrenus. 3Hauenue ¢pochopcoaepkainiux coeTMHEHUN
B KJIeTKe. Posib Makpospruueckux coeiMHeHu pocgopa B SHEPreTHIecKoM 0OMEHE.

BnusiHue kanus Ha (uU3MYECKHE CBOWCTBA MPOTOIUIa3Mbl, HAa (DEPMEHTHI
YIIIEBOJIOPOIHOTO OOMeHa, CuHTe3 OelIKoB U Ap. Ponb kanus B moaaepKaHUM MOHHOTO
OaJlaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJISLIUU.

Perynaropnas u cTpykTypooOpa3oBareibHas poJib KajblMs. YyacTue B
00pa30BaHMU KJIETOYHOW CTEHKH, MOAJEPKAHUU CTPYKTYPbl MEMOpaH U PErymsius ux
MTPOHUIIAEMOCTH.

3HaueHue MarHus B MeTaboim3Me pacTteHuid. Marauii B coctaBe xyopodwuiiia,
CXOZACTBO XJOpOpUIa U TeMOrJoOMHa KaK CBUETEIbCTBO €AMHCTBA OPraHUYECKOTO
MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOU OPraHU3alK KIIETKH,
Y4aCTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINSX.

Muxkposnementsl. IlpenctaBieHuss o pojid MHUKPOIJIEMEHTOB B METa0OIU3MeE
pacteHuil. OCOOEHHOCTH MOCTYIUICHUSI MHKPO3JEMEHTOB B pacTeHus. CHHEpru3Mm Hu
AHTAarOHU3M JJIEMEHTOB IIUTAHUS PACTCHUM.

PacturenpHass nuarHocThka W METOABl HISHTU(UKAIIMM HEI0CTaTKa/M30bITKA
aneMeHToB nutanusd. [IpakTuueckas pabora «PacTuTenbHas AMArHOCTUKAY.

Uccnenosarennckas padota «O1ieHKa COCTOSHUSI KOMHATHBIX PACTEHUM, pacTeHUMN
Ha IIKOJILHOW TEPPUTOPUM, YCTAHOBKA MPUYUH MATOJIOTMYECKUX COCTOSIHUU (TpH



HaJIMYHH ).
UccnenoBarenbckas pabora «OlieHKa BIUSHHUS pPa3IMYHBIX JJEMEHTOB Ha
COCTOSTHHE PACTCHHH (COCTaBICHUE PA3TMUHBIX ITOAKOPMOK )».

4. Pezynamopul pocma pacmenuii. 3auwguma pacmenuii (4 uvaca)

[Tonsitue o perynaropax pocra pacteHuid. CTUMYISTOPBI pocTa — (PUTOrOPMOHBI
(aykcunbl, THOOEPEITUHBI, IUTOKUHUHBI). THrUOUTOpHI pocTa pactenwuii: 1. mpupoaHbie
(aOcru3oBasi KMCIOTAa W HEKOTOphIe (DEHONbHBIE BelIecTBa (MKyMapoBasi, KOpHYHAasi,
CAMIIMIIOBAsE K-Thl), 2. CHUHTeTHYEecKue (MOpGhaKTUHBI, pPETapAAHTHI, JAEPOTUAHTHI,
JICCUKAHThI, TrepOuIuap). @OHUTOMOHMTOPUHI U OIIEHKA COCTOSIHHSI PacTCHHUH.
CoBpemenHble criocoObl MOHHTOpHHTa. [lpakTnueckas pabora «®UTOMOHUTOPUHT U
OLIEHKa COCTOsTHUS pacTeHuil. CoBpeMeHHbIE CITIOCOOBI MOHUTOPHHTAY.

UccnenoBarensckas pabota «BnusHue rerepoaykCiHa Ha MpopacTaHue (pocT Ha
Pa3HBIX CTAJIUAX, B PA3HBIX YCIOBUAX) PA3TUUHBIX PACTECHUIN.

3amura pacTeHUH OT BpeauTeNiel: OCHOBbI OnoMeropaa. IIpaktuueckas pabora
«MHCeKTapuu: mpaBuia U yCIOBHS pa3BelCHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuas, necuanas u nousennasn Kyaomypol, UX NpUMEHEHUE 6 GbIPAUUEAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

Bonnas, mecuanass ¥ MouyBeHHasi KyJIbTYpbl, UX NPUMEHEHUE B BbIpAllMBAHUU
pactenuii. [IpoBenenue Boabl B KopHe U cTebne pacteHuil. [Ipakruueckas pabora
«KopneBoe naBineHue».

BoaHblii pexuM pacTeHHil: CTpoeHue YCThUIL: (DaKTOPhI, BIUSAIOMIME HA HX
PACKpBITHE U 3aKPBITHE. 3HAYCHUE MEXAHU3MA PETYIISIIIUN UCTIAPEHUS BJIArd PACTEHUEM.
[IpakTuueckas padora «lIpurorosienue npenapara yCTbUI METOJOM CIIEIKA.

HccnenoBarensckue paboThl: «BrnusiHuE yCIOBUU COAEp)KaHUS pPACTCHHA Ha
KOJIMYECTBO YCTHUID.

®doToCHHTE3 — yHHKAJIbHBIM TpoIrecC pacTeHwil. TemHOBas u cBeToBas (has3w
¢dorocunTesza. 3HaueHre POToCUHTE3a ISl )KUBBIX Opranu3moB. [IpakTudeckas padora
«DyHKIMOHATbHAST ~ JIMaTHOCTUKA PACTEHUH 1O AKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBarensckas pabora «Ompenenenune xjopopuwmia A u b, orenka
(hOTOCMHTETUYECKON aKTUBHOCTH pacTEeHUM U (DAKTOPOB, BIUSIOIINX HA HEEH.

@akTOpbl pocTa pacTeHUM: BO3AYyX WM aspauus. [loa3eMHOe nbIXaHUE pacTEHUN:
COCTaB TOYBEHHOTO BO3jyXa, Tra3o00MeH. [a3oo0MmeH 1mipu  OECIOUYBEHHOM
BbIpanuBanuu. [Ipaktuueckas pabdora «Aspauus, CO2 u O2. JIpiIxaHue pacTeHUn».
[Ipaktrueckas pabora «/IpixaHue pacTeHui: OlleHKa MHTEHCUBHOCTH JIbIXaHUS PACTEHUM
Y TIOAOBY.

UccnenoBarensckue paboThl: «BnusHue cnocoba BbeIpamuBaHus (cocTaBa
MUTATEIbHOU CMECH, CXEMbl BHECEHHUSI) HA POCT U Pa3BUTHS PA3IUYHBIX PACTEHUI.



6. Kynemypuwvie pacmenusa. Coepemennsie acnekmol cenexkyuu (20 uacos)

Kak denoBek cranm wucnonb3oBarh pacteHusi? CBs3b pa3BUTUS LUBUIM3ALUU
YesloBeKa M OJOMalllHUBaHusl pacteHui. Jlomectukauus. Jluckyccus «Jlomectukanus,
BCE JIM PACTEHUS U IKUBOTHbIE, KOTOPbIE€ JKHUBYT PSAJIOM C YEIOBEKOM UM
oJIoMaIIHUBaOTC? MOXKHO JIM CUMTATh TaApAKaHA OJIOMAITHEHHBIM KUBOTHBIM ?)

HacnenctBeHHOCTh M MU3BMEHYUBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPraHU3MOB.
N3menunBocth. Bunsl msmenunBocth. [lpaktuueckas pabora «MoaudukannoHHas
M3MEHUYHUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — MaTepualbHBII HOCUTENb HACIEACTBEHHOCTH W  HW3MEHYHBOCTH.
HyxnennoBsie kucnoThl. JIokanu3aiusi reHETUYECKOro Marepuaia B KieTke. JlemeHue
kietok. Perummkanus JIHK. OcHoBHast morma MosnekyisipHoi 6uonoruu. TpaHCKpHITIHS.
Tpauncnsuua. Myranuu. IIpaktudeckas padora «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(Ha Oucepe unu KOHCTpykTope)». IIpaktuueckass pabora «Myrtamusi Ha OyrepOpone
(J1r0001 00BEKT W3 IpeabIayIIeit padoThI, TNie W3MEHEHHE MHCTPYKIIMH IIPUBEIET K
M3MEHEHUIO BHEIITHETO BUJIa 00HEKTA)Y.

Oddext OyTBUIOYHOTO TOPIBINIKA W TEHETHYECKOe pa3zHooOpazme. UTo Takoe
reH0aHk? 3adyeM COXpaHITh I'€HEeTHYECKHe pecypchbl pacTeHuil? OCHOBHbIE CIOCOOBI
COXpaHEeHHs TeHETHUECKUX PECYPCOB pacTeHuH (ex situ u in Situ).

3nauenue pabor H.M. BaBumnoBa. 3akoH romonorudeckux psiioB. LleHTps
MIPOUCXOXKAEHU KynbTypHbIX pactenurd H.M. BasumoBa um II.M. JKykosckoro.
[Ipaktuueckas padora mo rpynmnam «OTKy/a Ha HAIIMX CTOJIaX (GPYKTHI/OBOIIH/3TAKI.

OcHoBHBIE MeTonbl cenekuuu. [ubpunmzanus. dopmbl oTOopa. OCHOBHBIE
HATIPABJICHUS CEJIEKINH: YIIYYIICHHE YPOKAWHOCTH, YCTOMYMBOCTH K OMOTHUYECKUM U
abuornyeckuMm ¢akrtopam. [IpakTuueckas padbora «BripanmBaem ropox. Kak nposectu
CKpEIIMBAHUE Y TOPOXaA».

Ecte nm xu3Hb B mpoOupke? bBHOTEXHOMOTUS KYJIBTYpHBIX pacTEHUH.
UccnenoBarensckas pabora «BblpamuBaHue pacTeHUH B MOpoOUpKe» (MOXKHO
BOCIIOJIB30BAaThCSl PE3YJbTaTaMHU MPEABIAYIIUX 3KCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB JIJIsi PACTCHH ).

Kak  denmoBek  moxer  moauduimpoBaTh  pacteHusi?  ['enermueckoe
penaktupoBanue. CoOBpEMEHHbIE  MOAXOAbl W JIOCTHXKEHHSI  T'€HETHYECKOIo
penaktupoBanus  pactenuid.  [lpaktuueckass pabora  «'€HOMHBIE  HOMHHIIBI
(MmoxenupoBanue pabotel cucreMbl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)
Hanzemnsie u noa3zeMubie opranbl pacteHuid. [lober n BUIOM3MEHEHHBIN MOOET
pactenuii. CriocoObl pa3MHOKEHHS PACTECHUH.
[TonsiTne o0 KadecTBEe TPOAYKTOB muTaHusA. [IpoOiembl KOHKYpEHIIUHU
OTEUECTBEHHBIX MPOAYKTOB MUTAHUS C UMIOPTHHIMU. JIOTUCTHKA TOCTABKU M CPEACTBA



cOXpaHEHMs MpoAykTOB mnuTaHus. [lpaktuyeckass pabora «lIpeaenbHo AOMyCTUMBIE
koutenTpamuu (IIJIK) u MeTrogsr KOHTpoJisi 0€30MaCHOCTH PACTUTEIBHBIX MPOTYKTOB
TIATAHUS».

Mukpo3senens: moJae3HoCcTh U TexHonorus. Mccnenosarensckas padora «OueHka
KAauecTBa BBIPAILIEHHOW MUKPO3€EJIeHW» (JIM0O0 CBOS, TMOO U3 Mara3uHa).

XUMUYECKHAMN aHaJn3 MNPOAYKIUH. OCHOBBI CIIEKTPOPOTOMETPHH.
[Totenmmomerpusi. Xpomarorpadusi. [Ipakruueckast padbora «MeToabl OIIEHKH KayecTBa
pPACTUTENLHOU MPOAYKIMU: XPAHEHHE M COXPAHHOCTh MUTATENIbHBIX BEIIECTB» (IO
JIOCTYITHOMY O0OPYA0BaHUIO).

HccnenoBarensckas pabdora «Omnpenenenre ButamuHa C MeToqoM OOpaTHOro
TUTPOBAHUS B TUIOZaX HA Pa3HOM CPOKe (Croco0e) XpaHEHUs ».

Monyab «buorexnoaorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[TorsiTne OWOTEXHONOTMU. 3a4eM 4YEIOBEKYy OWOTEXHOJNOTMH, B YeM WX
MPEUMYILECTBO NEPe] XUMHUUIECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOJIOTHU:
MIPOMBIIIVICHHBIE MUKPOOPTaHU3MbI, KJIETKUA M TKaHW PACTEHUH, )KUBOTHBIX U YEJIOBEKA,
ounokatammzatopsl. [IpakTuueckas pabora «[Ipumepsl mpumMeHEHHS OMOIOTHYECKUX
O00BEKTOB B TBOCH KUZHI.

Ceipbe a5 OMOCHMHTE3a W OLIEHKAa €ro Omojormdeckod 1eHHocTH. OCHOBHBIE
UCTOYHHUKHU Yyriepoda, a3zoTa, ¢ocdopa, MUKpodiaeMeHTOB. McciemoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOYAsi BOMPOCKI €ro MpeaBapuTeIbHON 00paboTKu), pa3paboTka
HOBBIX MUTATENBHBIX CPEA, B TOM YHWCIE BKIIOYAIOMIMX OWOCTUMYISTOPBI M ApPYyrue
DJIEMEHTHI YIPaBIECHUS ¥ ONTUMHU3AIIMHU TIPOIECCOB OMOCHHTE3a. MEeTOIbl ONITUMHU3AIUU
MUTATEIBHBIX CPE].

2. Muxkpoouonozcus (12 uacos)

[TonoxkxeHne TMPOKApUOTOB B cHCTeMe opranmdeckoro wMupa. CrpoeHue
OaxTepuanbHOi KieTku. Knaccudukamus Oakrepuil. Mopdonorus 6akrepuit. [Ipoctoie
U CIIOXHBIE METONbl OKpaluBaHUs Oaktepuil. Dusnonorus OakTepuil: MUTaHHE,
JBIXaHHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO € JOMEHOM ApxeH (3KCTpeMOpUIbHOCTD,
0COOEHHOCTH cTpoeHus KieTkn). JlaboparopHas padbora «PUKCHPOBAHHbBIE MpPENapaThl
Oaktepuit. OrmnpeneneHre (OpMBI TPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCTIONB3Ysl TMPOCTOM MeTon okpacku» JlabopatopHas pabora «OmnpeneneHue Tuma
KJIETOYHOU CTEHKU METOJIOM OKpaIluBaHus 1o ['pamy» (Ipu HATUYIWH PEAKTUBOB).

MosnouyHokHuCIIOE W crUpTOBOE OpokeHue. PoToTpodHBIE U XEeMOTPOHBIE
Oaktepuu. KuHermdyeckoe  ommcaHWe — Tporecca  pocTa  MHUKPOOPTAaHU3MOB.
OKCIOHEHIMabHAs ~ MoJenb  pocta. KuHermka rHOEnM  MUKPOOPTAaHU3MOB.
JlaGopartopHas padota «IIpuroroBiieHne NPUKUIHEHHBIX MPENapaToOB MOJIOYHOKHCIIBIX
OakTepuii».



[TaTorennsie 6akTepun. YymHas manoyka U YepHasi CMepTh, OOTYIU3M, CTOJIOHSIK,
Tyoepkyne3. Mctopust 60ps0bI ¢ 6akTepuanbHpIMU HHGEKIusIMH. JlabopaTopHas pabota
«IloceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bbiaenenue uncToi
KyJabTypbl OakTepuii. Meron pa3BeneHuil. MeTon  HCTONIIAIONIETO  IITPHXay.
JlaGopatopnas pabora «Mopdosoruueckas XapakTepUCTHKA BBIJACICHHON 4YHCTOU
KYJIbTYPBI: XapaKTePUCTUKA KOJIOHUH, PopMa OaKTEPHil, TUIT KIIETOYHONU CTEHKH.

BoiiHa 6ecKOHEUHOCTH: aHTUOMOTHKU MPOTHUB OakTepuil. MexaHu3Mbl JeHCTBHUI
aHTUOMOTUKOB. MexKieTouHass KOMMYHHUKanus Oaktepuil. UYyBCTBO KBOpyMma.
JlabopatopHass pabora «CpaBHEHHWE pOCTa MHUKPOOPraHM3MOB Ha 4Yalmike 0e3 U C
no0apyieHus: aHTUOMOTUKOBY» MccnenoBarenbckas padbora «llouck MUKPOOPraHU3MOB
00J1a1af0IINX aHTATOHUCTUYECKONU aKTUBHOCTBIOY.

[Ipumenenue Oaktepuii yenoBekoM. KuHernmueckoe onucaHue OHOCHHTE3a
MPOAYKTOB MHKPOOpPraHu3mMaMu. bakrtepumu, KOTOpbIE MOTYT pasjarath IUIACTHK.
Uccnenoarenbckas padora «BoiieieHre MOJTOYHOKUCTBIX OaKTepui, UCCISIOBAHUE X
AKTUBHOCTH.

Mukpoopranu3mMbl B arpooroTeXHOI0THH. ICKycCTBEeHHBIE aCCOIMAIINY PACTEHUIN
¢ Mukpoopranumamu. UccnenoBarenbckas padbora «BeijeneHue 6akTepuid MoJIE3HBIX
IUISL PACTEHUI.

3. Jykapuomuueckue opzanuzmvl 6 Ouomexmonozuu (niecHegvle puosl,
Oposicicu, 600opocau) (12 uacoe)

[1necHeBbie rPUOBI MPOAYIIEHTHI OMOTOTHYECKU aKTUBHBIX BEIIECTB.

OO6mras xapakTepUCTHKa IPOXOKEH caxapoMuieToB. M cTopusi HCTOIB30BaHMS
IPOAOKEHN B TPAIUIIMOHHOM OMOTEXHOMOTHH. TEeXHOIOTUU BUHOJEIHS U XJIeOOoNeueHus,
CIIelUAIM3UPOBAHHbIE pachl Apoxoked. Merabonu3M Jpoxokei. Peakiusi cnupToBOro
opoxenus. JlaboparopHas pabora «llomcder kieTok Ipoxoked B kamepe I opsieBay.
JlaGopatopnas pabora «OOHapy>KeHHE MPOAYKTOB CIUPTOBOTO OpPOXKEHUS: ITUIOBOTO
crupTa M yriaekucioro raza». [lomydeHue BTOPUYHBIX META0OIUTOB B JPOXNKIKAX.
Hpoxoku Kak NpoyleHThl OnotoruiuB. [lonydyenue 1eneBbix 0€IKoB B JpOAIKaX.

Oco0OeHHOCTH BEreTaTUBHOTO U TMOJIOBOTO PAa3MHOXKEHUS Y JIPOXIKEU, 3HaAUCHUE
M3y4EHUsT MHUTO3a M LHWTOKHHE3a Uil ONTUMHU3ALMM IPOLECCOB KYJIbTUBUPOBAHUS
JIPOACOKEBBIX ITAMMOB, MOHUMAHUS MPUYMH NATOT€HHOCTH JPOAOKEH U rprloB, MOUCKa
MUIieHeH (QYHTUIIUAOB ¥ pa3pabOTKM  HOBBIX  JICKAPCTBEHHBIX IpEMapaToB.
Jlabopatopnass pabora «HaOmioneHue  pa3MHOKEHUS — APOAOKEBBIX  KIETOK.
[IpakTuueckass padora «llomydyenue TBopora u kedupa Ha OCHOBE MOJIOYHOKHUCIBIX
Oakrepuit». [lpaktuyeckas pabora «OCHOBHBIE BHJBI KBaca U UX XapaKTEPUCTHUKA»
«IpoXxoK M MOJIOYHOKHUCIIbIE OaKTEepuu, MPUMEHSIeMble MJiS IPOU3BOJICTBA KBacay.
[IpakTtuueckas pabora «CpaBHUTEIBHBIA aHAINU3 PA3BUTHUS JPOXIKEH B a’pOOHBIX U
aHa’poOHBIX  ycioBusix». llpaktuueckass pabora «MeToasl OIIEHKA CBOMCTB



XJIeOOneKapHbIX Jpoxxkeld. OCOOEHHOCTH NPUMEHEHUS] MPECCOBAHHBIX, CYHIEHBIX H
WHCTAHTHBIX JApoxokeiy. MccnenoBarensckas padora «BausiHue GuU3NKO-XUMHYECKUX
(akTOpOB Ha KauyecTBO OMOTEXHOJOTMYECKOW MPOAYKUMHU (KBac, kedup, cwip, xjaed u
TIp.)».

Bogopociu — nmepcrneKTUBHBIM OOBEKT JJIsi MPOU3BOACTBA O€JIKa U YIJIEBOOB.
broTexHoIOrnyeckne METOJbl OYMCTKH TBEPABIX, XKUAKUX OTXOJOB M Ia3000pa3HBIX
O0TX0J0B Mpou3BoACTB. CrouHble BOAbI. CxeMbl OYMCTKU. BuouiabTpbl, a’sporeHKH,
METAaHTEHKH, OKCHUTEHKH. AKTHBHBIA HJI W BXOIAIIME B HEr0 MHUKPOOPTaHHU3MBI.
Hcnonp3oBaHue Bofopocieil B OUMCTKE CTOUHBIX BoJ. MccnenoBaTenbckas paboTta
«Bmusiaue ¢pusnko-xummueckux akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmayusn (8 uacos)

HacnenctBeHHOCTh U MU3BMEHYUBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunsl m3menunmBocth. [lpaktuueckas pabora «MoaudukannoHHas
M3MEHUYUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — MaTepHalbHBII HOCUTENb HACJIEACTBEHHOCTH W  HW3MEHYHBOCTH.
HyxiienHoBble KUCHOTHI. JIOKanu3anus reHETUYECKOro MaTepuaia B KieTke. JleneHue
kieTok. Perumnkanusa JIHK. OcHoBHasa normMa MonekyisspHoi Ononoruu. TpaHCKpurmus.
Tpancnsuusa. Myrtamuu. IIpaktudeckas padota «['€H — HHCTPYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». llpaktuueckass pabora «Myrtamusi Ha OyrepOpoje
(000l 00BEKT W3 MpeAbIayIIel padoThl, TAe M3MEHEHWE WHCTPYKIIMH TMPHUBEICT K
M3MEHEHUIO BHEIITHETO BUJIa 00HEKTA)Y.

5. Bupyconozus. (6 uacos)

[Tonmo>xeHne BUPYCOB B CUCTEME OpraHHuecKoro Mupa. CTpyKTypa ¥ XUMHUYECKH
coctaB BHUpycoB. Kiaccuduxamus BupycoB. Penpoaykius BupycoB. IIpocmotp
JOKYMEHTAJIbHOTO (PMJIbMa O BUpYycCax.

Bupyce! - Bo30ynurenu nndeknonHbIx 6one3neil. OukoBupychl. bakrepuodaru:
CTpOEHME, CBOMCTBa, IpuMeHeHue. Ilpaktuueckass pabora. «Merox pa3BeACHUID
[IpakTuueckas padora. «TurpoBanue 6akrepuodaroy.

bronorunueckrue MeTo 161 60pHOBI C BUPYCAMHU.

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

OcHoBbI TeHHOM uH¥keHepuu. Bekrtopa. Cnenuduyeckue GpepMeHTbl OakTepuil.
[IpakTuueckass pabota «IDHIOHYKIIE€a3bl PECTPUKIMU (paboTa C HYKICOTUIHBIMU
MOCJIEIOBATENHLHOCTSAMH Ha Oymare)y.

bruoTtexHOMOrMM MPOAYKIIMHA OENKOB B OaKTEpUANBbHBIX KyIbTypax. JlocTHxKeHHs
TeHHOI MHXKEeHEpUU U OMOTEXHOJIOT UH.

CRISPR/Cas — cucrema ananTHBHOTO WMMYHHTETa OaKTepuid W apxeil.



[TpakTudueckas padora «I ennbie HOxHHIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metoasl nonyuenust 'MO. Urpa-auckyccus «Beiurpail rpaHT Ha CO3/1aHHE
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacoe)

JlomecTukanusi OCHOBHbIE JIOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
110 JIOMECTUKAIIMU KUBOTHBIX (JIMCHIIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOU IIKOJIBI
akanemuka benseBa). [uckyccusi «JlomecTtukanusi, BCe JM PACTEHHUS U >KUBOTHBIE,
KOTOPBIE JKUBYT PAJOM C YEJIOBEKOM UM OJOMAlIHUBAIOTCA? MOXKHO M CUHMTaTh
TapakaHa OJIOMAIlTHCHHBIM >KUBOTHBIM 7).

CoBpeMeHHBIE METOABl B KWBOTHOBOJICTBE: TpPAHCIUIAHTALUS AMOPUOHOB,
XUMEpHBIE  JKMBOTHBIE, KJIIOHHpoBaHue. [IpakTthueckas  pabora  «Meroauka
KJIOHUPOBaHMUsI (MOJIeTMpOBaHKE Ha Oymare).

OcHoOBHBIE 0OJIE3HW KWUBOTHBIX M POJb TATOTEHHBIX MHUKPOOPTaHU3MOB U
Mapa3uToOB B Pa3BUTHUH 3a00JICBAHUM JTOMAIIIHUX KMBOTHBIX U OCHOBHBIX MepaxX OOPhOBI
C HAMH, POJIb TIOJIC3HBIX MHUKPOCUMOHMOHTOB B OpraHU3MeE KUBOTHBIX. [lomoxurensHoe
1 000YHOE (OTpHUIATEIbHOE) BO3ICHCTBUN aHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEM WU 3aJa4d BETEPUHAPUU. BHOTEXHONOTHMS KOPMOBBIX MpENapaToB.
[Ipaktuueckas padora «CocTaBieHre palloHa MUTAHUS KUBOTHOTO, PACYET PACXOJI0B
Ha cojaepxkanue». MHccnenoBatenbckas pabora «OieHka KadyecTBa MOJIOUYHOM
MPOTYKIIUI».

8. Buomexnonozuu ¢ pacmenuegoocmee (10 uacoes)

OcHoBHBIE MeTOnbl ceneknuu. [ubpummzamus. @opmbl oTrOopa. OCHOBHBIE
HaIPaBJICHUS CEJICKIIUU: YIYUIICHUE YPOXKAWHOCTH, YCTOMYMBOCTU K OMOTHYECKUM M
abuotnyeckuM (akrtopam. [IpakTudeckas padora «BripamuBaem ropox. Kak mpoectu
CKpELIMBAHUE y TOPOXaA».

OCHOBHbIE MOJXO/Abl CEJIIEKIMA M OUOTEXHOJOTHH KYJIbTYPHBIX PACTCHUM,
['mbpunuzanus, oTAaJeHHAs THOPUAM3ALNI, WCKYCCTBEHHBIM OTOOp, TeTepo3uc,
TpaHcopMmaisi, MyTareHe3, T€HeTHYeCKOe peaakThupoBanue). Mcropust cenexkuuu B
Poccum n Mupe, ncTopust pa3BUTHUS BAXKHEUILINX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBek MoxkeT MoaupuIMpoBaTh pacTeHusa? I'eHHas HHXXeHepus pacTeHUN:
UTto Takoe reHeTH4ecKas HHXXEHEpHs pacTeHH. TpaHCreHHbIE pacTeHHs. MeToabl
nonyuerusi. OOpazoBaHue OMmyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHncpopmaus:
Ti-mna3zmunasl. I'ensr T-JTHK. MonexkynsipHO-T€HETHYECKUE MEXaHU3MBI
tpanchopmanmu. ['eHernmueckoe pemaktupoBaHue. COBpEMEHHBIC TOIXOIbI H
JOCTH)KEHUSI TEHETUYECKOro pelakTupoBaHus pacteHui. [IpakTudeckas padota
«["eHOMHBIC HOKHUIIBI (MOsIeTpoBanue padoTel cuctembl CRISP-Cas).

Ectp nu xu3up B mpoOupke? buoTexHOmOrus KyJabTYpHBIX pacTEHUH.



UccnenoBarensckas pabota «BpIpamyBaHue pacTeHuid B 1poOupke (MOXHO
BOCIIOJIB30BAaThCSl PE3YJbTaTaMHU MPEABIAYIIUX HKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATENbHBIX PACTBOPOB JJIsl PACTEHUI )».

Monayab «MoJiekyasipHble 0CHOBbI (pu3uo0J0ruu U Gapmakoaorum» 9 Kiaace
(68 yacos)

1. @usuonocuueckasn xumus. (20 uacos)

Beenenne. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBnbie hopmbl
KHUCJIOPOJa, UX ITOJIyYECHHUE, HEUTPAIU3ALINS.

MakpoasieMEeHTBI: POLEHT COJIepKaHUsl B OpraHU3Me, BbINOJHseMast (QyHKIuS,
colepkaHue B MpoaykTax nuranumsa. Ca2+ - cBS3bIBaroOIUEe OCIKH, JCIIOHHPOBAHHUE
KaJIbIUS, PEryJIALUs YPOBHS KaJbLMS B OpraHU3Me: TOPMOHBI Mo4YeKk. Mg — cTpoeHue
xJIopo(wiIa, €ro aKTUBAINAS COTHEYHON YHEPTHEH.

MUKpO3JIEeMEHTBI: B KaKHMX MOJIEKYJIaX COJEpKaTcs, BbIMONHsAEeMast (PYHKITHS,
COZIEpKaHME B NPOAYKTaxX nuraHus. [locnencTeus nepero3upoBKA MUKPOJIEMEHTAMU.
Fe — ycBamBaemble THIIBI COEIMHEHMH kene3a. ['eMOmpoTenHbl, TIeMOIMaHUH,
uutoxpombl. CU — ycCBOEHME W TpaHCIOPT Menu. benku, coxpepxkaliue Meb.
[Tatonorunaeckue cuHAPOMBbI MeHke 1 BuibcoHa, CBsI3aHHBIE ¢ METa00IM3MOM MEIH.

Tokcuunble 3nemeHThl llepuonnueckodl cucTtemsbl Uil opraHu3Mma. BrusHue
HEJOCTAaTKAa MAaKpO U MUKPOAJIIEMEHTOB HA KUBBIE OPTAHU3MBI.

UccnenoBarensckass  pabora  «KonnyecTBeHHass ~ OLIEHKA  COJEpKaHUS
MHKPO3JIEMEHTOB WJIM BUTAMHUHOB B ITUIIEBBIX MPOIYKTAX)

XKupsl. 3a0oneBaHus 4yenoBeKa, CBSI3aHHbIE C HAPYIICHUSMHU KHUPOBOTO OOMEHA.
JlncounuaeMun.

VYrneBoasl. 3a00j€BaHUs YEIOBEKA, CBA3AHHBIE C HAPYLIECHUSMH YTIJIEBOJHOTO
ooMeHna. CaxapHblii TuadeT.

benku. Ctpoenue. 3aboneBaHus YeI0BEKa, CBA3aHHbIE C HAPYIIEHUSIMH OEIKOBOTO
obmena. @ynkuuu 6enkoB. epmentsl. Mexanusm aeiictBus. Kiacesl pepmeHTaTHBHBIX
peakuuii. Kodepmentsl. I[lpaktuyeckoe 3ansrue «KadecTBeHHbIE peaklMM Ha
opraHudeckue MoJekyibl». Ilpaktuueckoe 3ansitue «/leHarypauuss — OenKoB»
IIpakTrueckoe 3ansaTue «/3ydeHne akTUBHOCTHA aMUJIa3bl».

ButamuHbl xKupopacTBOpUMBIE, BoAopacTBopuMbIe. [IpeBpallieHue BUTAMUHOB B
akTuBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OcCHOBHBIE THUIIBI META0OIMYECKUX peakiuil. brosHeprernyeckue MpoIecchl.
I'mukomu3. Hukn KpeGca. Llens nepeHoca 31eKTpOHOB. OKHUCIEHHUE XKUPHBIX KUCIOT.
Karabanmu3m amunokucnor. ImioxkoHeorene3. CHHTE3 YIJIEBOAOB, OEJIKOB, KHUPOB.
Merabonutudeckue 3a0oneBanus. I[lpaktudeckoe 3ansTue «PelmieHne 3amad  Ha
SHEPTETHYCCKUM OOMEH.

Kinerka. Ilonsatue memOpanbl. @yHkunu MemMOpaH. Buabsl Tpancrnopra B KJIETKY.



MeMOpanHble opraHoujbl. 3a0o0JieBaHHUA CBSI3AHHBIE C HApPYIIEHHEM paloThl
MEMOpaHHBIX OpraHesul, OOJe3HM HAKOIUIEHUS. THIbI KOHTAKTOB MEXIYy KJIETKaMU.
3HaueHHE MEXKJIETOYHOW KOMMYHMKAIUU ISl 370pOBbsl opraHusma. lIpakTuueckoe
3aHsTUE «/Manu3 (kierouka Tpayoe).

SAapo. VYpoBHM  yNakoBKM  XpoMaTHHA.  XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpanHbie OpraHOUIbI.

2. Monaexynapuasn ouonozus. (20 uacos)

OCHOBHBIE BEXU PA3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBsie kucioTel. OCHOBHBIC MPUHIIUIIBI CTpoeHUs. [IpakTudeckas pabora
«Boigenenne JIHK w3 Oanana». Ilpaktuueckas pabora «Mopens JIHK-opuramm.
[IpakTuueckas pabora «Omnpenenenue kadectBa mnpemnapatroB JHK ¢ momorisio
ceKkTpopoToMeTpumn» (Ipu HATUYUK 000PYJOBAHUSA).

MartpuuHble CUHTE3BI. Peruimkanuss — OCHOBa KIJIETOYHOIO JeneHus. [IpuHImmbI
perunkanuu. IIpaktudeckas padora «PerukatuBHas MalluHa (Urpa-IeMOHCTPALINS ).
[Tpaxtuueckas padora «[11[P (Mmonens ammndukaus Ha Oymare)y.

Mytanuu. Yto BeI3biBaeT u3MeHeHus B ctpoenun JJHK. [TpuHumnel penapauumu.

Tpanckpunius. [Ipaktudeckas padora «Cuia mpoMoTopay.

['enernueckuii kox. Ilpaktuueckas pabora «PemieHue 3amay Ha T€HETUYECKUM
koa» Tpancmsuus. [Ipaktuyeckas padora «DonauHT OEIKOBY.

Opranuzaiusi reHoma BUPYCOB I[IpOTHBOBUpYCHBIE CpEICTBA, MEXAHU3Mbl UX
JICUCTBUS.

Opranuzanus reHomMa OakTepuit AHTHOAaKTEpUATbHBIE MPEapaThl.
UccnenoBarensckas padora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OAKTEPHii»

Opranmzanus reHoMa 3ykapuoT ['eHomHOe pemakTupoBanue. Ilpakruueckas
pabota «PaboTra B COBpeMEHHBIX I'eHEeTHUECKHUX Oa3ax maHHbIX. [Ipoenmenue In silico
aHaJIM3a MOCIEA0BATEIbHOCTEN TEHOBY.

3. ®apmaxonozun (28 uacos)

[Tonsitue o nekapcrBax. [IpuHIMIBI MOAX0AA K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpeactB. CkpuHUHT U ero Metonbl. MccnenoBaTenbekas pabora «KCIEPUMEHTHI IO
OIPEACIICHUIO TOKCUYHOCTH BELIECTB HAa apTEMUIAMSIX).

[Tytu BBenenus JIC. dapmakoKMHETHKA JEKAPCTBEHHBIX BellecTB. BcacbiBaHue
(abcopOuus) nekapcTB. OCHOBHBIE MEXaHU3MbI BCAChIBaHUs. TpaHCIIOPT JIeKapCTBEHHBIX
BeniecTB. ['ensbl u Oenku nepBoi (a3l OuoTpanchopmanuu. [1yTu BeIBEI€HUS T€KapCTB
U3 opraHu3zMa. OKCKpenuss u o»nuuMuHanus. [eHsl u  Oenku  BTOpoil  (haswl
ouorpancpopmariuu. dapmakoanHamuka. [1aBHOoe W MOOOYHOE, pe30pOTUBHOE U
MECTHOE, MPSMOE, HENMPSIMOE U pedIEKTOpHOE JEHCTBHE.

Buner B3aumoneicTBus jiekapcTtB. CMHEPru3M M aHTAaroHW3M MPH COBMECTHOM



JENCTBHM JIEKAPCTBEHHBIX BEILIECTB, NX PA3HOBUIHOCTH.

TpancmemMOpaHHbIN cUTHATUHT. THUMBI KJIETOYHBIX perentopoB. MeMOpaHHbIE:
MOHHbBIE KaHAJIbl, KaTAIUTUYECKUE U COMpsKeHHbIe ¢ (G-OelkamMu; BHYTPUKIETOUYHBIE:
LUTOIIa3MAaTHYECKUE U sIepHBbIE. MeXaHU3MBbI JIMTaHI-PELENITOPHOTIO B3aUMOJEHCTBUS.
CenexTuBHOCTh (M30MpATEIBHOCTh) JEWUCTBHS, CBA3b «XHMMHUYECKAs CTPYKTypa —
bapmakoIoruueckasi akTHBHOCTD BEIIECTBY.

DapMaKOIOrH4eCKOW MOAYJIALMUA CUHANTUYECKOW XOJMHEPTrHUYECKOW IMepeaadu.
MonekynsipHblii  MEXaHU3M JIeUCTBUS U (papMakojiorMyeckue CcBoWcTBa M-
XOJIMHOOJIOKATOPOB, TaHTJIMO0JIOKATOPOB u Kypapemno00HbIX CPE/CTB.
@apmakoJOrHMuecKass  peryysiluss  aKTUBHOCTM  AJpPEHEPrHMYECKOro  CHHAICA.
AJpEHOMUMETHKH, aIpeHOOJIOKATOPhI, cCUMIATONUTHKU. [IpakTrueckas pabota
«BnustHue afipeHanHa Ha cep/ieuHble COKpalleHus (MporpaMMHoOe 00ecTieueHue)».

MonekynsipHass (apMakoJIOrusi aHTUAUIEPIUYECKUX CPEACTB. | 'HMCTaMHUHOBBIE
peLenTopbl: TUIBI, MOJEKYJsipHas opraHu3auus. CraOunu3aTopsl MeMOpaH TYUYHBIX
KJIETOK: MOJIEKYJISIPHBII MEXaHU3M JAEUCTBUS, OCOOCHHOCTH KIMHUYECKOTO MPUMEHEHHUS,
TOUYKH MIPUJIOKEHUS ACHCTBHUSI HHTUOUTOPOB JIMITUIHBIX MEIUATOPOB.

MexaHu3m JIEUCTBUSA M NPUMEHEHUE NIPENaparoB, CTUMYIUPYIOLIUX IIPOLECCHI
UMMYHHTETA. PapMaKOJIOTHUYECKas XapaKTEPUCTHUKA WHTEPICUKUHOB: TOJy4YEHHE,
MeXaHU3M JAeicTBus, npumeHeHre. OCHOBbI NaTO(GU3MOIOTUU OCTPO(Pa30BOro OTBETA,
Meauanus BocnaleHus. MoJIeKyJIsIpHbIM MEXaHU3M ITPOTHBOBOCIIAJIUTEIBHOTO JEHCTBUS
IVIFOKOKOPTUKOCTEPOUIOB, ~ HECTEPOUAHBIX  NPOTHBOBOCHAJIMUTEIBHBIX  CPENCTB.
[IpakTuueckas padbora «l ncronornyeckue npenapaTbl UIMMYHHOU CUCTEMBI.

[IonATHE 0 HapKO3€ M HAPKO3HBIX Npenaparax. KaeTouHbli 1 HEPBHBINM HAPKO3.
PapMaKoIOrM4eCKasi XapaKTEPUCTUKA OTHENbHBIX TPYNIl HAPKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTh AEMCTBUS Ha LEHTpaibHYylO cuctemy. [Ipaktuueckas padbora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBIY.

duznonornueckud coH; ¢asel cHa. Buabl Hapymenuidt cHa [lonstue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Mpenaparax (TMIHOTUKAX).

MonekynsipHble acnekTsl Houunenuuu. OnuaTHele peLenTopbl, UX THUIIBL.
OukedanuHbl U SHAOP(GUHBI - DHIOT€HHBIE JTUTAHAbl OTTMATHBIX PELENTOPOB.

AHTUIICUXOTHYECKOE JIEHCTBUE, BIMAHHE HAa (DPYHKUHIO SKCTpanupaMuaHON
CUCTEMBI, IMOLMOHAIBHYIO c(epy, PBOTHBIA IIEHTP, apTEepUAIbHOE J1aBlIEHUE, LIEHTP
TEPMOPETYIAUNHA. MOJIEKyIIIpHbBIE MEXaHU3MbI JTEUCTBUS HEUPOJIENTHUKOB, BIUSIHUE HA
no(aMUHOBBIE, CEPOTOHUHOBBIE, aJ[PEHO- U TUCTAMUHOBBIE PELIETITOPHI, UX JEHCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JENOHHPOBAHUE TKAHEBBIX MOHOAMUHOB. [loTeHuuman-
3aBUCUMbBIC HATPUEBBIC KAHAJIbI KAK MUIIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOUPOBAHUS MOTEHI[UAI-3aBUCUMbIX HATPUEBBIX KAaHAJIOB MECTHBIMU aHECTETUKAMHM.
[Ipaktnueckas pabora «Kapra »oskcmpeccun J0(paMHHOBBIX U CEPOTOHMHOBBIX
penenTopoB B Mo3re Mmbiiiei». MccnenoBarensckas padora «IloBeneHueckue TeCThl Ha



peiokax Danio rario. Csemio-temHas kamepa». MccinemoBaTenbckas —pabora
«[ToBeneHueckue TecThl Ha poiOKax Danio rario. OTKpeITOE Moe». MccnenoBarenbckas
pabota «IloBemeH4yeckue TecThl Ha ppiOKax Danio rario. CraiiHoe OBEICHUE.

Monayab «MoJsiekyJisipHbie OCHOBBI cesieknum» 9 kirace (68 yaca)
1. Monaexyaapuasa 6uonozus. (20 uacos)

OCHOBHBIE BEXU PA3BUTHSI MOJIEKYJISIPHON OMOJIOTHU.

HyxkneunnoBsie kuciotel. OCHOBHBIE IPUHITUIIBI cTpoeHus. [IpakTuueckas pabora
«Boigenenne JIHK wu3 Oananay. Ilpaktuueckas pabdora «Mopens JIHK-opurammy.
[IpakTuueckas pabora «Omnpenenenue kadectBa npemnapatoB JHK ¢ momomursio
ciekTpooToMeTpun» (MIpu HATUIUK 000PYIOBAHU).

MarpuuHble cUHTE3bl. Perukanus — OCHOBAa KIIETOYHOro AeneHusi. [IpuHuumnbl
pertukaruu. [Ipaktudeckas pabora «PerkaTuBHas MalluHa (UTpa-I1eMOHCTPALIHS ).
[Ipaxtuueckas padora «[11[P (Mmonens ammndukaus Ha Oymare)y.

Mytauuu. Yro Bei3biBaeT usMeHenus B crpoennun JJHK. [Ipunuumns! penapanuu.

Tpanckpumnius. [IpakTudeckas padbota «Cuia mpoMoTopay.

I'enernueckuii kon. IlpakTuueckass padora «PeimieHue 3aga4 Ha TEHETUYECKUM
koa» Tpancmsmus. [Ipaktudeckas padbora «DonauHr OEIKOBY.

Opranuzaiusi TeHoMa BUPYCOB [IpOTHBOBHUPYCHBIE CpECTBA, MEXaHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoma OaxTepuii AHTHOAKTEepUaIbHbIC npenaparhl.
Uccnenoarenbckas padora «PactpocTpaneHrne aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanus reHoMa 3ykapuoT [ eHoMHoe penakTupoBanue. [Ipakruueckas padbota
«Pabota B COBpEeMEHHBIX T'eHeTH4YeCcKnX 0azax maHHbIX. [IpoBenenue In silico ananmza
MOCJIEI0BATEILHOCTEN TEHOBY.

2. Monaexynapusie ocnoswl 2enemuxu (20 uacos)

IIpenmer reneruxku. Kparkas wucTopus  pa3BUTHUS  NOPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT rena K npu3HAaKy: KaK packpacutb kora. Uro takoe npusHak? IlyTe OT rena go
npu3zHaka. Myranuu. Ausmenu. ['eTepo3urorsl U TroMO3UTOThl. J[OMUHAaHTHBIE U
peueccuBHble amend. PoneBas wurpa «Aimenw». HccienoBaTenbCKUid  IPOEKT
MyrareHHbie (paKkTOpH.

["ensl cTposiT opranusm. Britouenue u BeIKIIOYeHUE 00bI10ro Habopa reHoB. Kak
KJICTKM TIOHMMAIOT, KaKhe T'eHbl JOJKHBI padotaTh. PoneBas urpa «Cynbp0a KIETKHY.
I'ensi-nepexntouarenu. [Ipaktudeckoe 3ajlanne «AJITOPUTMBI JJIS1 KIIETOK.

JIucKkpeTHOe HaclieoBaHUE TPU3HAKOB. 3aKOHBI MeEHHENs: OJWH Te€H - OJUH
npu3Hak. CxeMa CKpeniuBaHusi. 3aKOH eIuHO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpakTuueckoe 3aganue «EaumHo0Opasue mepBOro MOKOJEHHUS». 3aKOH pPACIICTUICHUS



IIPU3HAKa BO BTOpPOM MokojeHnu. [Ipaktnueckoe 3amanue «Pacumieruienue Bo BTOpOM
nokosieHun». MccnenoBaTenbCKuil MPoeKT «3aKoHbl I'. MeHaens B SKCIEPUMEHTE.

3akoHbl MeHzelnsa: HECKOJIBKO T€HOB - HECKOJBKO MPU3HAKOB. JlurudpuaHoe
ckpemuBaHue. HeszaBucumoe pacxoxaeHue XxpomocoM. IIpakThueckoe 3anaHue
«Pemerka [lennera». CuemuieHHOE HACIIEIOBAaHHUE.

BzaumopelictBue reHoB. AJuiebHOE M HeauienbHoe. [IpakTuyeckoe 3aHsTHE
«B3anmoeicTBUS TeHOB (MOJISTUPOBAHUE CUHTE3a M TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue noina. [Tonossie xpoMocombl. CaMilbl U caMku. BiustHue ¢akTopos
OKpyXarwuiel cpeapl. XpOMOCOMHOE ompeneneHue mnoja. I[lomoBble XpOMOCOMBI.
[IpakTuueckoe 3amanue «HacnemoBanue, crermieHHOe ¢ mojdomy. IIpobiema
JOTIOJIHUTENIBHON X-XPOMOCOMBI y KEHIIUH. TpeXBETHBIE KOIIKH.

3. Moaexyaapusie ochogwl cenekyuu (28 uacos)

['ensl B monynsuusx: BeMKoe paBHoBecue. [lomymsauusa. YacToTel BcTpeuaemMocTu
MpU3HaKa U ajiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3aganue «HacToTsl
ainjened, TEHOTUNOB ©  (eHOTUNOBy». lccremoBaTenbCKuili TPOEKT «AHAIHU3
TFeHETHUYECKOW CTPYKTYpPhI MOMYJISIIIUU (Ha OCHOBE 3aKoHa Xapau-Balinbepra)y.

[Tonynsiuu MEHSIIOTCS: YHUCIEHHOCTh, MUTpaIUsi U BbIOOp cymnpyra. DakTopsl,
KOTOpbIE€ BBIBOJAT TOMYJISIMI0O W3 paBHOBecus Xapau-BaitnOepra. YuciaeHHOCTH
nonyisiiuu.  PomeBass wurpa «Oddext ocHoBaTtens». PomeBas wurpa  «Dddext
OyTeutOUHOTO TOpJbBIIKay. Jlpeid reHoB. Myramun. HecmyuaiiHoe ckpenuBaHue.
N3omsams.

[lonynsauuu  MEHAIOTCSA:  €CTECTBEHHBIM  OTOOp. MexaHu3m  JIeWCTBHS
ecTecTBeHHOro otoopa. JIBmxkymuii ordbop. PoneBas urpa «EctecTBeHHBINH OTOOPY.

MonaudukanroHHast W3MEHYUBOCTb. Cratuctuueckue O0COOEHHOCTH
MoAu(HUKAIIMOHHOW M3MEHUMBOCTH. VccnmenoBaTenbckue padoTel «MoaudukamoHHas
M3MEHUYMBOCTh PACTEHU B MpeEJIeNIaxX BalIEro MECTA KUTEIbCTBAY.

HacnenoBanne KONMYECTBEHHBIX NPU3HAKOB. KOJIWYECTBEHHBIE MNPHU3HAKH.
CpenoBast usMEHYMBOCTH NMpu3Haka. Koadgduunuent nacinenyeMocTu npusHaka. OTBET Ha
otOop. Ilonck reHOB KOJIMYECTBEHHBIX MpU3HAKOB. OIHOHYKJICOTUIHBIC BapHUAHTHI
reHoB. JIHK-uumn. [ToTHOreHOMHBIN aHaIU3 acCOIUAIUMN.

«Owmbl» Han reHomoM. [loctrenomuasi spa. OOpaTHas reHeTuka. «OMHUKCHBIE»
uccnenoanus. [Iporeom, Mmerabonom. [IpakTuueckoe 3aganne «ArpOHOMBI».

JlomecTukanusi ¥ LIEHTPhl F€HETHYECKOro pasHooOpaszus. [loucku pacteHuit c
«XOPOILIMMHY» TPU3HAKAMU JUIsl 4YesioBeKa. L[eHTphl TEHETMYEeCKOro pa3zHooOpasus.
Huxomait iBanoBuu BaBmiioB. Cenekuus. KoMOMHanMoHHas U THOpPUIHAS CETICKITHUS.
I'ereposuc. Ilpaktnueckoe 3amanue «l['OMOJIOrMYECKHE PsAbl  HACIEACTBEHHOU
W3MEHUYUBOCTH.

CoxpaHuTh U U3yYUTh T'€HBI, YTOOBI MEHATH Oyayiiee. Kak mpaBUIbHO XpaHUTh



reibl. Koiekuuu TeHeTHYeCKuX pecypcoB  pacTteHuid. Ilpaktukym  w/mwim
UCCJICIOBATEIILCKUI TPOEKT «MeTo/bl KyJIbTUBHPOBaHUs IN VItro s coxpaHeHUs
TEHETUYECKUX PECYPCOB PACTEHUHN U JUUI1 YCKOPEHHOM CEJIEKIIUN».

['eHernueckue wneHTppl B Hamed cTpaHe. [e 3aHUMAKOTCAd TEHETUKOW W
TEHOMUKOU JIJIS1 HYK]I CEJIbCKOTO XO35MCTBA.



INVIAHUPYEMBIE PE3YJIBTATBI
OCBOEHMUSA KYPCA BHEYPOYHOM JIESITEJIbHOCTHU

3aHsATHA B paMKax MpPOrpaMMbl HampaBiI€Hbl Ha OOECIEUEHHE JIOCTHUKEHHUS
IIKOJIbHUKAMU ~ CJICAYIOIIMX  JIMYHOCTHBIX, METANpeAMETHbIX U  MPEAMETHBIX
00pa30BaTEIbHBIX PE3YIIHTATOB.

JInuyHOCTHBIE pe3yJIbTAThI:

B cgpepe epasicoanckozo 6ocnumanusi: TOTOBHOCTh K KOHCTPYKTUBHOMCOBMECTHOM
NEATETbHOCTA TPU  BBINOJHEHUM HWCCIEAOBAHUM W TMPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH.

B cghepe nampuomuueckozo ocnumanus: OTHOIIEHUE K OMOJIOTUHU KaK K BaKHOU
COCTaBJISIIOIIEN KYJIbTYpbl, TOPAOCTh 3a BKJIAJl POCCUHUCKHX M COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKH.

B cgepe Oyxoeno-npaecmeennoco 6ocnumanus: TOTOBHOCTb OLICHUBATh
MOBEJICHUE M TMOCTYNKH C TO3UIIMU HPABCTBEHHBIX HOPM U HOPM DKOJOTHUECKOU
KYJbTYpbl; TOHUMaHHE 3HAYMMOCTH HPABCTBEHHOI'0 ACTEKTa AEATEILHOCTH YEIOBEKA B
MeIUIMHE U OMOJIOTUH.

B cgepe scmemuueckoco eocnumanusi: TOHMMaHHE pOJIU OHOJOTMHM B
(GbOpMHUPOBAHUHU ICTETUIECKOMN KYJIbTYPhl THYHOCTH.

B cepepe uszuueckoco eocnumanus, gopmuposanus Kyavmypvl 300p06bs U
IMOYUOHANbHO2O 01a20N0NYYUs: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO H
YCTaHOBKA Ha 3/10pOBbI 00pa3 )KU3HU (340POBOE MUTAHUE, COOIIOACHIE TUTHEHNUECKUX
MPaBWIJI U HOPM, COQJTAaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETYIsIpHAs (HU3UIeCcKast
AKTUBHOCTb); OCO3HAHUE MMOCEACTBUI U HENIPUATHE BPEIHBIX MPUBBIUCK (YIIOTpEOICHHE
QJIKOTOJIS, HApKOTHUKOB, KypeHHE) W WUHBIX ¢GopM Bpeaa i (U3HUECKOTO0 U
NICUXUYECKOr0 3/I0pOBBS; COOJIIOJIEHUE IMpaBUil OE30MaCHOCTH, B TOM YMCJIE HaBBIKU
0e30MacHOro MOBEAEHUS B MPUPOJHON cpefie; cPOPMUPOBAHHOCTh HAaBbIKA PEQIIEKCHUH,
yIpaBJICHHE COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM.

B cgepe mpyoosoco 6ocnumanus: akTUBHOE ydacTHe B PEIICHUH MPAKTHYECKHUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpasi) OMOJIOTHYECKOW U SKOJOTMYEeCKOU
HAIpPaBJICHHOCTHU, WHTEPEC K MPAKTUYECKOMY H3YUYEHHUIO MPOQECcCUui, CBA3AHHBIX C
Ouonoruen.

B cghepe sKkonocuueckoco 6ocnumanus:  OpUEHTAUUs HAa INPUMEHEHHE
OMOJIOrM4YEeCKUX 3HAaHUW MPU PELICHUH 3324 B 00JIACTH OKPYKAIOILEH CpeJibl; OCO3HAHUE
HKOJIOTHYECKUX MPOOJIEM U MyTEeH X PEIICHHS; TOTOBHOCTh K YUaCTHIO B TIPAKTUIECKOM
NEATENbHOCTH SKOJIOTMYECKON HAIPABICHHOCTH.

B cghepe nonumanus yennocmu nayuno2o no3Hanus: OpUEHTAINS HACOBPEMEHHYIO
CUCTEMY HAy4YHBIX MPEJCTaBICHUN 00 OCHOBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBA3X YEJIOBEKA C MPUPOJHON U COLUAIBHOU CPENOM;



MMOHUMAHHUE POJU OMOJIOTMYECKOW HayKu B ()OPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JII0O03HATETLHOCTH, MHTEpECAa K OMOJOTMYECKON HayKe, HABBHIKOB
HCCIIE0BATEIBCKOMN eI TENBHOCTH.

B cgepe aoanmayuu x usmeHAOWUMC YCLOBUAM COYUANBHOU U NPUPOOHOL
cpeovl: aJieKBaTHasi OIICHKA HW3MEHSIONIMXCS  YCIIOBUM;, TMPUHATHE  PpEIICHUs
(MHAMBUyaTbHOE, B TPYNNE) B HU3MEHSAIONIMXCS YCIOBHMSIX Ha OCHOBAaHHUM aHalW3a
Ounonornyeckor nHpopmaIuy; MIAHUPOBAaHUE  JEHCTBUNA B HOBOW CUTYyallUH
Ha OCHOBAHMH 3HAHUH OMOJIOTMYECKUX 3aKOHOMEPHOCTEN.

MeTanpeaMeTHbIe pe3yJbTATHI:

B cghepe oenaoenus ynusepcanbrvimu yuebHbIMU NO3HABAMENbHBIMU OELCMBUAMU.
ba3oBbl€ JIOTHYECKHE JIEVCTBHUS:
® BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKH OHOJIOTHUECKUX
00BEKTOB (SIBJICHUI);
® YCTaHaBJIMBATh CYIIECTBEHHBI TMpPU3HAK KiIacCU(UKAIUU OUOJTOTHUECKUX
O0BEKTOB (SIBIICGHWH, TPOIIECCOB), OCHOBAaHWS [JIsi OOOOIEHUS W CpaBHEHUS,
KPUTEPUU MPOBOJUMOI'0 aHAJIN3a;

® C y4€TOM NpPEIJIOKEHHON OMOJIOTMYECKOUN 3a7auM BBISBIISITh 3aKOHOMEPHOCTH U
MPOTUBOPEUMsI B paccMaTpuBaeMbIX (akTax W HaOJNIONCHUSX; TMpeiaraTh
KPUTEPUHU JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPEUUH;

® BBIBIATH JehUIUTHI HMHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I DPEIICHUS
MIOCTaBJICHHOW 3a]1a4H;

® BBIIBISATH NPUUYMHHO-CJIEACTBEHHBIC CBS3UM TIPU M3YYEHUH OHMOJIOTHUUYECKUX
SBJICHUM W TMPOLIECCOB; JieJiaTh BBIBOJBI C MCIOJIb30BAHUEM JICNYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIOUCHUH MO aHaJIOTHH, (OpMYITUPOBAThH
TUIIOTE3bI O B3AUMOCBS3SX;

® CaMOCTOSITENIbHO BBIOMpPATh CIOCOO perieHus y4eOHON OMOJIOrMYecKon 3ajadu
(cpaBHUBaTh HECKOJBKO BapHAHTOB PEILICHUSI, BRIOMpPATh HanbOOIee MOAXOASMIINN
C Y4ETOM CaMOCTOSATEILHO BbIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTenbCckue AeHCTBUS:

® CMOJIb30BaTh BOMPOCKI KaK UCCIIEI0BATEIHCKUI HHCTPYMEHT MO3HAHMUS;

e (dopmynupoBaTh BONPOCH, (PUKCHUPYIOMIME pa3pblB MEXAY pEATbHBIM H
KENAaTeTbHBIM  COCTOSSHMEM  CHUTyallud, OOBEKTa, W  CaMOCTOSTEIBHO
yCTaHABJIMBATh UCKOMOE U JIAaHHOE;

e (¢opMupoBaTh TUHoTe3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYKICHHMH,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHHUE;

® TIPOBOMTH IO CAMOCTOSATEIILHO COCTABJICHHOMY IUIaHy HAOJIOCHHUE, HECIIOXKHBIH
OHMOJIOTMYECKUN IKCIIEPUMEHT, HEOOJBIIIOE HCCIISIOBAaHUE IO YCTAHOBJICHHUIO
0COOEHHOCTEM OMOJIOrHuecKoro o0beKTa (Tporecca) 3y4eHus,

® TPUYUHHO-CIICICTBEHHBIX CBSA3CH M 3aBHCHUMOCTCH OHOJIOTMYSCKUX OOBEKTOB
MeXTy COOO0M;



OLICHMBAaTh Ha NPHUMEHHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIUIO, MOJYYCHHYIO B
XO7i€ HaOJIIO/ICHUS ¥ SKCIIEPUMEHTA,

CaMOCTOSATENHHO (OPMYIUPOBAaTH OO0OOIIEHUST W BBIBOABI IO pe3yJbTaTaM
MIPOBENEHHOIO0 HAONIOACHUS, SKCIEPUMEHTA, BJIAJI€Th MHCTPYMEHTAMU OLIEHKH
JIOCTOBEPHOCTH TMOTYYEHHBIX BHIBOJIOB M 0000IICHUIA;

MIPOrHO3MPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE OMOIOTMYECKUX MPOLECCOB U
UX TIOCJHEACTBUS B AHAJIOTUYHBIX WJIM CXOJHBIX CUTYallUsX, a TAK)KE BBIABUTAThH
NPEoNIOKEHUsT 00 UX Pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTAX.

PaGora ¢ uadopmanmei:

MIPUMEHSThH Pa3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIPOCHI MPHU MMOUCKE U 0TOOpe
Owonorndecko WH(POPMAIMM WJIM JAaHHBIX U3 HMCTOYHHUKOB C  YYETOM
MIPEIOKESHHON YIeOHOM OMOI0THUeCKOM 3a/1aun;

BBHIOMpaTh, AaHAJIU3UPOBATh, CHCTEMATH3UPOBaTh W  HHTEPIPETHPOBATH
Oouosornueckyro HHGOPMAaIHIO pa3TUYHBIX BUJIOB U (JOPM MPEICTABICHUS;
HAXOJIUTh CXOJIHBIC apTYMEHTHI (TIOATBEPIKAAIOITNE UITH OMIPOBEPTAIOIINE OJTHY H
Ty K€ UJIEI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;
CaMOCTOSITEIILHO BHIOUPATH ONTUMATILHYIO (JOPMY MpeACTaBICHUS HHGOPMAIINH U
WUTFOCTPUPOBATh pelllaéMble 3a/1a4i HECTIOKHBIMHM CXEMaMHU, IharpaMMaMu, HHOU
rpaduKoil U UX KOMOMHAIIUSAMU;

OLICHWBATh HANEKHOCTh OMOJNOTHYECKOW WHPOpPMAIMK 10  KPUTEPUSIM,
MPEIJIOKEHHBIM YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAaMOCTOSTEIHHO;
3aIlIOMUHATh U CUCTEMAaTU3UPOBATh OMOIOTHIECKYIO MH(OPMAIIHIO.

B cgepe osrnadenus ynusepcanbHviMu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
OO0u1eHue:

BOCIIPMHMMATH U (DOPMYJIUPOBATH CYXKICHUS, BRIPaKaTh SMOIIUU B TIPOIIecce
BBITIOJTHCHUS MMPAKTHYECKUX U J1a00paTOpPHBIX paboT;

BBIPAXKATh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX W MMMCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHbIE CpeAcTBa OOIICHMS, IIOHUMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, 3HATh W PaCcIO3HABaTh MPEANOCHUIKA KOHQIMKTHBIX
CUTYyaIlui U CMATYaTh KOH(MIUKTBI, BECTH IIEPETOBOPHI;

MOHMMAaTh HAMEPCHHSI JPYruX, MPOSBISITh YBAKUTEILHOC OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU (popme GOopMyIHMpOoBaTh CBOU BO3PAKEHUS,

B XOJI¢ UAJIora W/ JUCKYCCHH 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOn
OMOJIOTMYECKOM TEMbl W BBICKA3bIBaTh HJICH, HAIlCJICHHbIE Ha peEIICHUe
OMOJIOrMYECKOM 3a/1auM U MO AepKaHue 0JIaroXKeaTeIbHOCTH OOIIECHUS;
COTIOCTAaBIISATh CBOM CYXACHHUS C CYXKICHHSIMH JIPYTUX YYaCTHUKOB JIHAIIOTA,
O0OHAPYKHUBATh PA3JIMYUSI U CXOACTBO IMO3HIIHIA;

MyOJUYHO TIPEICTABIIATh PE3YJbTAThl BBIMOJTHEHHOTO OHOJOTMYECKOTO OIBITa
(3KCTIEpUMEHTa, UCCEAOBAHMS, TIPOEKTA);



® CaMOCTOATENILHO BHIOMPATh (hOpMAT BHICTYIUICHUS C YUETOM 3aJ1ay MPEe3CHTAIIMU U
OCOOEHHOCTEW AayJUTOPUM U B COOTBETCTBHHM C HHM COCTABJISITH YCTHBIE U
MMUCHbMEHHBIE TEKCTHI C UCMOJIBb30BAHUEM WILTFOCTPATUBHBIX MATEPHUATIOB.

CoBMecTHas A€ITCILHOCTD (COTPYIHUYSCTBO):

® [IOHMMAaTh M MCIIOJB30BATh IPEHUMYIIECTBA KOMAaHAHOW M WHIWBUIYyaIbHOU
paboThl MPU PELICHUH KOHKPETHOM OMOJOrMYeCcKON MpoOsieMbl, 00OCHOBBIBATH
HEOOXOIUMOCTh IIPUMEHEHHS TPYIIOBBIX (POPM B3aUMOJCHCTBHS IIPU PEIICHUN
MOCTaBJIEHHOW y4eOHOM 3a/1a4H;

® [PUHHUMATH 11€JIb COBMECTHOM JIEATEIILHOCTH, KOJUIEKTUBHO CTPOUTD JIEUCTBUS MO
e€ JOCTMIKEHUIO: PaCIpeAeNiiaTh POJH, JOrOBAPUBATHCS, OOCYXKIATh MPOIECC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeTh 0000maTh MHEHHS HECKOJBKUX JIIOJICH, TMPOSBISATH TOTOBHOCTH
PYKOBOIUTH, BBIOIHATH MOPYUYEHHUS, TOAUYUHSITHCS,

® [UJIaHMPOBATH OPTaHU3AIMIO COBMECTHOM pabOThI, OMpPENEensTh CBOIO poJib (C
Y4ETOM NPEANOYTCHHII UM BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJIEHCTBUS),
pacrpenensaTh 3aJayd MEXIy WIEHAMHU KOMAaH]Ibl, Y4acTBOBAaThb B TPYMHITOBBIX
dhopmax paboTel (00CYX1€HUSI, 0OOMEH MHEHUSIMHU, MO3TOBBIE IIITYPMBI U UHBIE);

® BBITIOJIHATH CBOIO YaCTh PaOOThI, TOCTUTATh KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HaIIPaBJICHUIO U KOOPJIUHUPOBATH CBOU JACHCTBUS C IPYTUMU WICHAMU KOMAaH/IbL;

® OICHMBaTh KauyeCTBO CBOEr0 BKJaJga B OONUMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITETLHO  CHOPMYITMPOBAHHBIM  YYaCTHHKAMU  B3aUMOJCHCTBUS;
CpaBHMBATH PE3YJIbTATHI C UCXOAHOM 3a1a4€il U BKJIA] KaXJO0Tr0 YWiC€HAa KOMaH/Ibl B
JTOCTIKEHUE PEe3yJIbTaTOB, Pa3lensaTh CPepy OTBETCTBEHHOCTH W TPOSBIISATH
TOTOBHOCTb K MPEAOCTABICHUIO OTYETA MTEpE TPYIIION;

® OBJIQJIETh CHUCTEMOW YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JCHCTBUM, KOTOpas
oOecriedynBaeT CHOPMHUPOBAHHOCTH COIMATBHBIX HABBIKOB M HMOIIMOHAIBEHOTO
WHTEJIJIEKTA IKOJIbHUKOB.

B cgepe oenadenus ynusepcanvrviMu yueOHbIMU PeSYIAMUSHLIMU  OCUCTBUAMU.
CaMoopraHu3anus:
® BBISBIATH MPOOTEMBI JJIS PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsX,
WCIIOIb3Ys OUOIOTHYECKUE 3HAHUS;

® OPHUEHTHPOBATHCS B PA3IIMIHBIX MTOIXO0AX MPUHATHS peIICHUH (MHINBHIYaIbHOE,
MIPUHATHUE PEIICHUS B TPYIIIE, IPUHSITHE PEIICHUI TPYIIION );

® CaMOCTOSITEJIbHO COCTaBJISITh AJNTOPUTM pelIeHUs 3ajayd (MM ero 4YacTh),
BBIOMpaTh CMOCOO pelleHus ydyeOHOW OWOJIOTMYECKOM 3ajadyu ¢ y4E€ToM
UMEIOIINXCA PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
npejiaraeMblie BApUAHTHI PEIICHHUIA;

® COCTaBIATh TIUIAH JAeWcTBUM (TUIaH peaau3allid HaMEUeHHOTO alTOpHTMa
pelleHus), KOPPEKTUPOBaTh MPEAJIOKEHHBIM alrOpUTM C Y4ETOM MOTYYECHHS
HOBBIX OMOJIOTMYECKHUX 3HAHUM 00 M3yyaeMOM OMOJIOrHYECKOM OOBEKTE;

® JeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMoOKOHTPOJIb (pediekcus):

BIIAJIETh CIIOCOOAMM CAaMOKOHTPOJISI, CAMOMOTHBAITUH U pedIeKCHH;

JaBaTh aJIEKBaTHYIO OIEHKY CHTYaI[UH U TIpeJIaraTh TaH e€ N3MECHCHUS,
YYHUTHIBATh KOHTEKCT U MPEABUIACTh TPYIHOCTH, KOTOPBIEC MOTYT BO3HUKHYTH MPH
pemieHnr  y4eOHOW OMOJMOTMYECKOW 3a/aud, aJanTHpPOBaTh PEIICHHE K
MEHSIOITUMCS 00CTOSTEIbCTBAM;

OOBSCHATHh NMPUYHHBI JOCTIKECHUS (HETOCTHIKEHUS) PE3YIbTaTOB JICSITEILHOCTH,
JaBaTh OIICHKY TPUOOPETEHHOMY OIBITY, yMEThb HAXOAWTh IO3UTHUBHOE B
MIPOU3OLIEAIIEN CUTYaLUH;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBbCTB,
W3MCHMBIITMXCS CUTYaIlMH, YCTAHOBJICHHBIX OIMUOOK, BO3HUKIIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3y/IbTaTa IENIA U YCIOBUSIM.

3MOHHOH3J’IBHBII>1 HWHTCJIJICKT!

pa3iauuaTh, Ha3bIBaTh W YIPaBISITh COOCTBEHHBIMU ASMOLUAMHU U SMOLMSIMHU
APYTHuX;

BBISIBIISITh M @HAJIM3UPOBATH IPUYMHBI YMOLIHIA;

CTaBUTH c€0s1 HA MECTO JAPYTOro YeIOBeKa, MOHUMATh MOTHUBBI 1 HAMEPEHUS
ApYyToro;

PEryianpoBaTh Croco0 BBIPAKEHUS SMOLUH.

[IpunsiTue ceds u Ipyrux;

OCO3HAHHO OTHOCHUTHCS K IPYTOMY YEIOBEKY, €r0 MHEHHIO;

IpU3HaBaTh CBOE MPaBO HA OMIHUOKY M TaKOE K€ MPaBO APYroro;

OTKPBITOCTh C€0€ U APYTUM;

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIICTh CUCTEMON YHUBEPCAJIbHBIX YIEOHBIX PETYIATUBHBIX ACHCTBHI, KOTOpas
obecrnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSSA
NO3HIIMSL JTMYHOCTH), W XU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBlIEHUS COOOH,
CaMOJUCLIMILIMHBI, YCTOMYHNBOIO ITIOBEECHNUSA).

IIpeameTHbIe pe3yabTaThl OCBOCHUS POTPAMMBbI
B no3naBatenbHOM (MHTEIUIEKTYaIbHOW) chepe:

— TpUOOpPETEHUE OMBITA MCIOIH30BAHMS METOIOB OMOJIOTHYECKON HAYKH C IIEIBIO

HN3Yy4CHUA OMOJIOTHYECKHX O6T)€KTOB, SIBIICHUW M IMpOLCCCOB: Ha6JIIOII€HI/I€, OITMCaHHuC,

MMPOBCACHNC HCCIIOKHBIX OMOJIOTMYECKUX ONBITOB U OKCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAHMEM aHAJIOTOBBIX U HIU(PPOBBIX OMOIOrHUECKUX TPUOOPOB U HHCTPYMEHTOB;

q)OpMI/IPOBaHI/IC YMCHUA UHTCIPUPOBATH OMoJIOorMYecKre 3HaAaHMS CO 3HAHHMSIMH U3

JIPYruX y4eOHBIX NPeaMeTOB (PU3MKHU, XUMUU, reorpaduu, UICTOPUH, OOILIECTBO3ZHAHUS U

T. 1.);



— (QopMHUpoBaHUE YMEHUN peliaTh yuyeOHbIe 3a/laud OMOJIOrMYECKOT0 COJEp KaHus,
BBIBJISITh  MPUYUMHHO-CIICICTBEHHbIE  CBSI3W,  MPOBOAUTH  KAUYECTBEHHbIE U
KOJIMYECTBEHHBIE PACUETHI, JI€JIaTh BHIBOJIbl HA OCHOBAHUH MOJTYUYEHHBIX PE3YIIbTATOB;

— (QopMHpoBaHUE YMEHHS IJIAHUPOBATH Y4EOHOE MCCIICIOBAHUE WUJIU MPOCKTHYIO
paboTy C y4eTOM MOCTABJIEHHOU LieNu: (hOpMyIUpOBaTh NPOOIEMY, TUIIOTE3Y U CTABUTH
3a/lauyd MCCIICIOBAaHUs, BBIOMpATh aJ€KBAaTHO MOCTABJICHHOW I€IM METOJbI, JeNaTh
BBIBOJIbI 110 PE3YJIbTAaTaM UCCIEI0BAHUS WU TPOEKTHOW NEATEIbHOCTH;

— ((opMupoBanre uHTEpeca K  YIUIYOJICHUIO  OHMOJIOTMYECKUX  3HAHUU
(mpennpodunbHas MOArOTOBKA U MpodecCHOHANTbHAS OPUEHTAIMS) U BEIOOPY OMOIOTHU
KaK IpOo(UIBHOTO MpeMeTa Ha CTYIIEHU CPEIHEro MOJIHOr0 00pa3oBaHus s Oyayien
npoecCHOHaTbHON NIeATETFHOCTH, B 00JIaCTHU OWOJOTHW, MEIUIIMHBI, DKOJIOTHH,
NICUXOJIOTUH, BETEPUHAPUHU, CETHCKOTIO X035 HUCTBA;

— BJQJICHUE HaBbIKaMU paboThl ¢ HWHGOpPMALUEH  E€CTECTBEHHO-HAYYHOI'O
coJiepKaHusl, MPEJCTABICHHOW B pa3HON gopme (B BUIE TEKCTa, TAOJMYHBIX JAHHBIX,
cxeMm, TrpaduKoB, JuUarpaMMm, Mojeieil, HW300paKEeHMIT), KPUTHUYECKOTO aHajIu3a
nH(OpMAIUHU U OLIEHKH €€ IOCTOBEPHOCTH;

— YMEHHE UHTETPUPOBATH OMOJIOTUYECKHUE 3HAHUS CO 3HAHUSIMU JPYTHX Y4EOHBIX
MPEIMETOB; UHTEPEC K yriayOJIeHUI0 OMOIOTMYECKIX 3HAHUW U BBIOOPY OMOJIOTHU Kak
npouIbHOrO MpeaMeTa Ha YpOBHE CpelHero ooOiiero oOpa3oBaHus ISl Oymayiiein
npoeCCUOHANILHON JIESITEIbHOCTH B 00JacTU OWMOJOTHM, MEIUILIMHBI, 3KOJIOTHH,
BETEpUHAPHUM, CEJIBCKOIO XO35MCTBAa, IMHUIIEBOM IPOMBIIUIEHHOCTH, IICUXOJIOTHUH,
HCKYCCTBA, CIOPTa - UMETh YETKHUE MPEACTaBICHUS O MATEPUATUCTUUECKON CYITHOCTH
T€HOMOB >KMBBIX OPTaHU3MOB M PETYJISIIUIO UX PA0OTHI;

— 3HaHWE OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH Cpelbl, BIUSIOIIMX HA Pa3BUTHE U
CYIIIECTBOBAHUE UBBIX OPTaHU3MOB, a/IallTalUi K (PAKTOpaM OKPY>KaloIIel Cpebl;

— 3HAHHUE OCHOBHBIX MOJXOJ0B OMOTEXHOJIOTHH, UCTIOJIb30BAHUS €€ JTIOCTHKECHUI B
COBPEMEHHOM KU3HU YEJIOBEKAa, OCOOEHHOCTU UCIIOIb30BAHUS KUBBIX OPraHU3MOB IS
MIPOU3BOJICTBEHHBIX HYXk] YEJIOBEKA;

— 3HaHHE OCHOBHBIX MOAXOO0B CENEKIIMN U OMOTEXHOIOTUU KYJIbTYPHBIX pACTEHUH,
XapakTepu3oBaTh TEHETHMYECKU  MOAUGPUIMPOBAHHBIE  PACTEHHUs, OMNEPUPOBATH
MOHATUSAMHU, THOPUAM3AIMSA, OTHAJIEHHAs THOpUIW3aNNs, WCKYCCTBEHHBIM OTOOD,
rerepo3uc, TpanchopMalus, MyTareHe3, TeHeTUIECKOe PeJaKTHPOBAHNUE;

— TOHHMMaHWE  MOJEKYJSPHBIX MEXaHM3MOB  peaiu3allud  HacCJeACTBEHHOU
nH(pOpMaIIK U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHSITUSIMUA MOJIEKYJISIPHON
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIllPaBIEHUN — IeHOMHUKU, METar€HOMUKH, TPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBAHMI YEOBEKa, MEXAaHU3MOB MX pPa3BUTHS, CIIOCO0AX
WX JTUATHOCTUKH U JICUCHUS;



— (QopMHpOBaHUE YMEHHMSI UCIOIL30BaTh MOHATUIHBIN anmapaT U CUMBOJUYECKUN
A3bIK TEHETUKH, TPaMOTHOE IPUMEHECHHE HAyYHbIX TEPMHUHOB, IMOHSTHN, TEOPUH,
3aKOHOB IS OOBSICHEHHsS HAOIIOJAeMBIX OHOJOTMYECKHX OOBEKTOB, SIBICHUU U
MIPOIIECCOB, TTO3BOJISIFOIIUX 3A0XKUTh (DYHIAMEHT HAYYHOTO MUPOBO33PECHHSI.

B nieHHOCTHO-OpUEHTaIIMOHHOM cdepe:
— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHUH MOJICKYJISPHONH OHOIOTHH
MO3BOJISIET YCIEIIHO peIIaTh Takhue 37000JHEBHBIE TMPOOJIEMBI, KaKk OXpaHa

OKPY)KaIOH_Ieﬁ Cpcabl, COXpaHCHHUEC 3A0POBbLA UCIIOBCKA, KOHTPOJb U BOCCTAHOBJICHNC
OKOCHUCTECM.



TEMATHYECKOE INTAHUPOBAHHUE

Monyab «Kak )KMBOTHBIE U PACTEHHUS MPUCIOCAOIUBAIOTCH» (IBOJIOLMOHHAS
3K0J0rHs) 5-6 Kiaaccel (34 yaca)

MOP(OJIOTUYECKUX U
(U3HOTOTUYECKUX aJanTaIlHii.
IToueMy opraHu3Msbl HE
CTaHOBSITCSI OECKOHEUHO
OOJIBIIMMU, MAJIEHBKUMH,
BCESITHBIM.

Tembl OcHoBHOE cogepkaHue JeATeJJbHOCTH
IKOJHLHUKOB
1. M1 ucciexyem CBoICTBa U CTPOEHUE )KUBBIX HUccnenoBareanckue
JKMBbIe 00bEKThI OpraHu3MOB (CTPOCHUE KIETKH). | paboThl «Bce nu (CHHUILBI,
(6 9) Bun, ocobs — opranusm kak Oenku, Oepe3bl W T.1.)
eAuHas cucTema. AanTtanuu OJIMHAKOBBIE?
(mpucrniocobnenus). [lonstue DOTOKBECT».
rOMEOCTa3a XKUBOro opranusma. | [Ipaktuueckas pabora
CnocoObI ero moiIepKaHusl. «CocraBinsiem KHUTY
OrpannueHust PEKOPIOB  pacTEHUH U

JKMBOTHBIX HAIOICTO Kpasi».

2. Biiusinue
OKpYy:KawLen
cpeabl HA KUBbIE
opranu3mbli (12 u)

DaKTOPbI OKPYKAKOLIEH CPEIbI
(abmoTtnueckue, OUOTHUUECKHUE,
aHTpornorenssie). [Ipumepsr
abMoTHYECKUX (PaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSIHUE HA KU3HEEATEIbHOCTD
YKUBBIX OPTaHU3MOB:
TEMIIEPATYpPa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
MPUCTIOCOOJICHUS KUBBIX
OpPraHU3MOB K aOMOTUYECKUM
dakropam. [Ipucmocodnenus k
OCHOBHBIM a0MOTUYECKUM
dbakTopam: Temiieparypa,
BJIAYKHOCTb U CBET.

IIpakTHueckoe 3aHsATHE
«Ber u Temno» (KyOuku
JIbJ1a B3BECHUTD, MIOJIOKUTh
B yawky [lerpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasin).

[IpakTHyeckoe 3aHsaTue
«YTo pacTBOpsieTcs B
BOZIE» (AKCIIEPUMEHT
«Kuakuii 1om»).
[IpakTueckoe 3aHsITHE
«uddy3us BeniecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEeHME pacTBOPOB 1O
LBETKY».

[IpakTHueckoe 3aHsaTHe
«Jlen nmnaBaer B Bo#e
(aiicOepru, 3amep3aHue
BOZIOEMOB ).
[IpakTHueckoe 3aHsATHE
«Jlen mpu 3amep3anun




pacuImpsieTcs»
(pa3pylieHue KaMHsI
(mouBooOpa3zoBaHue),
3amMep3aHue KJIETOK).
[IpakTHueckoe 3aHsaTHE
«Iy6ay (kyOuku abaa
3aBEPHYTH B Pa3HBIi
MaTepHall, B3BECUTh).
[IpakTHueckoe 3aHsaTue
«[TurmeHTh (MOKHO
pa3lie’uTh Ha BaTMaHE
KpacHUTEIIH U3
dbraomacTepoBy.
[IpakTHueckoe 3aHsaTHe
«Kak )1BOTHBIE TIIIABAIOT
B Bozie» (DKCIEPUMEHT C
MIATIETKOMN).
HccnenoBarenbckue
pabothsl «BnusiHue cBera
(Temia, BIAXKHOCTH,
cOCTaBa MOYBbI) Ha
pacTEHHUsI B €CTECTBEHHBIX
WJIN UCKYCCTBEHHBIX
YCJIOBUSIX» (Ha TOCTYITHOM

MaTepHae).
3. BszanmogeiicrBusi | buornueckue GpakTopsl. HccnenoBarenbckas
JKMBBIX OPTaHU3MOB | 3AKOHOMEPHOCTH Pa3BUTHSI pabota «Habmroaenus 3a
(4 9) MEXKBHIOBBIX B3aMMOOTHOIIICHUAMUA
B3aMMOOTHOIIICHUH. YKUBOTHBIX TIPH

KosBostorus (XUIIHUK-KEPTBA;
Mapa3uT-X03sIMH) DBOIOIUS
CTpaTeruii 1OObIBAHUS TTHIIIH.
CommanbHOCTE. Buabi-
BcesieH1bl. [lepeuens pacTeHui-
BPEIUTEIICH.

TOOBIBAaHUHU MTUIIA
(KOpMYTIIKY TSI TITHII, TS
TOPOJICKMX MJIH CEIIbCKUX
JKUBOTHBIX ). BeO-
KaMepbI».
HccaenoBarenbckas
pabota
«PacnpocTpanenue
BUJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH»




4. YeJ10BeK B KU3HHU
pacTeHuil u
KUBOTHBIX? (6 1)

AHTpoMnoreHHbie (PaKTOpHbI.
[IpaBaa i1, 4TO EPBOOBITHBIE
JIFOJY )KWIA B TADMOHHH C
npuponor. OomMantHuBaHUE U
NPUPYYECHHE )KUBOTHBIX U
pacTeHumil. 3aueM cracaThb
BBIMHUPAIOIINE BUJIBI, KAK 3TO
nenatb. KynpTypHbIE pacTeHus U
UX qukue npenku. [ouemy
Ba)KHO MX COXPAHSATb.
PazHooOpasue KyapTypHBIX
pacTeHUM U UX 3HAYCHUE B
YKU3HHU yenoBeka. KpacHas kHura
Baiei Teppuropun. Ocodo
OXpaHsEMbIE TEPPUTOPHH,
3anoBeTHUKHU Poccun u mupa.

[IpakTuueckas pabora
«Pa3znoobpaszue
KYJIbTYPHBIX PACTCHUH B
BallIEeM PETUOHE.
HccnenoBarenbekas
pabora «Biusinue
aHTPOINOT€HHBIX (PAKTOPOB
Ha pa3BUTHUE PACTCHUU B
ropojie/HaceIeHHOM
ITYHKTE.
DKCKypcHsl/IpaKTUYecKas
pabota «OOIIT B Bamem
pEruoHe — yHUKaJIbHbIE
00BEKTHI TPUPOABDY.

5. Dxogornueckue
HUALIA (6 1)

buocdepa — ogna u3
BOKHEUIIINX 000JI04EK 3eMJIu.
UTo Takoe «3KOJIOTHIECKUE
HUIITN» U KaK OHH
dbopmupyrorcsa? GopMHpOBaHUE
3HaHUH 110 OMOPa3HOOOPaA3HIO
KU3HEHHBIX (POpM,
MOBEICHYCCKUX
MIPUCIIOCOOJICHH,
Moau(UKAIIMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTurensHbie
COOOIIECTBA M UX THIIHI.
Pa3zButne u cMeHBI
pPaCTUTENBHBIX COOOIIECTB.

HccnenoBareabckue
paboThl «IKOJIOTUYECKUE
HUIIIA BOKPYT T€OS —
onucaHnue GpakTopon
OKPYXaroUIEH CPeIbI».
HccnenoBarenbckue
paboThl
«DEHOJIOTUYCCKHE
HAOJIIOICHUS Y.

Moayab «OcHOBBI pac

TeHHEBOJACTBa» 7-8 Kiacchl (68 yacoB)

TeMmbl

OcHoBHOE coepKaHue

JlesiTe ILHOCTH
IKOJbHUKOB

Tema 1. BBeaenune B
PacTeHNUEBOJACTBO
(2 9)

Uro-Takoe pacTeHUEBOJACTBO:
OCHOBHBIE ()aKTOPBI
BBIPAILIMBAHNS PACTCHUM.
Hcrtopus pazButus
arpOXMMHUYECKUX 3HAHUU
(pabotsr M.B. Jlomonocoga, 0.
JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszesa,
IT.A. Kocteiuena, JI.H.

[TpakTrueckas padbora
«bouxka JInouxay.




[IpstHUIITHUKOBA U JIp.).

Tema 2.
ArpoTexHu4ecKui
IKCIepuMeHT (6 4)

[IpaBuia mocTaHOBKU
arpo’KCIEPUMEHTOB.
[TocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMu. Be16op Tembl,
COCTaBJICHUE TUIIOTE3bI, LETU U
3a/1a4 SKCIEPUMEHTA 110
BBIPAILIMBAHUIO PACTCHUN B
KOHTPOJIUPYEMOU Ccpere.
KonTpoau, moBTOpHOCTH,
MIPOBEJEHUE PKCIIEPUMEHTA.
[InaHnpoOBaHKE DKCIIEPUMEHTA.
OueHka pe3ynbTaToB
HKCHEPUMEHTA.

OcBoeHue TEXHOIOT MU
KPYTJIOTOJIMYHOIO BhIpAIllBAHUS
cajaToOB U MUKPO3EJICHU B
KOHTPOJIMPYEMBIX
VCKYCCTBEHHBIX YCIIOBHSIX.

HccnenoBarenbekas
pabora «DakTophl,
BJIMSIIOIINE HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[TpakTiueckas padora
«COOop yCTaHOBKH NSt
BBIPAIMBAHUS PACTCHUI B
KOHTPOJIHPYEMBIX
YCIIOBUSX.

Tema 3. Poab
XUMHYECKUX
3JIEMEHTOB B

NMUTAHUU PACTEHUI
(20 )

Bopna. PactBop. BeiTsikka.
AHHWOHBI, KATUOHBI,
AIEKTPONPOBOIHOCTHL U pH
pactBopa. Poinb XuMuyeckux
AJIEMEHTOB B MUTAHUU PACTEHUH.
[TonyueHnne nuTaTENbHBIX
BEIIIECTB PACTCHUSIMH.

VY noOpenusi: opraHu4ecKue,
MUHEpaJbHbIE,
MUKpOOHoOIoruyeckue. TUumsl
IIMTaHWs pacTeHui. Bo3nymHoe
U MUHEpaJibHOE (KOPHEBOE)
MATAHUE PACTeHUU. TpaHcHopT
MUTATEIbHBIX BEUIECTB
pAaCTEHUM: BOCXOIAIINN U
HUCXOISIINN TOK. BakHeimmue
KanuiHeie, pochopHbie n
a30THBIE yI0OpEHMUSI, UX
cBoicTBa. [IpocTrie U ClTOKHBIE
ynoOpeHus.

Poct u pasButue pacTeHum:
ATanbl OHTOTeHe3a, (PaKTOPHI,
BIIMAIONIME HA POCT PACTECHUI:
CBET, I'yCTOTa MOCAJI0K, TUTAHUE,
cybcrpar.

OcoOeHHOCTH MTUTAHUS

[IpakTtuueckas pabora
«CxeMbl MUTaTEIbHbIX
pactBopoB. Pacuer 103
ya00peHuit st
MUTATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«ITpaBuia cmemMBaHus
yI00pEeHUIT»
[IpakTtuueckas pabora
«IIuranue pacTeHun:
TEXHOJIOTUS
MIPUTOTOBJICHHUS
MUTATEIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIbTYP».
[IpakTuueckas pabora
«MOHHUTOpPUHT
MUHEPaJIbHOIO MUTAHUS
pacTeHUN».
[IpakTuueckas padora
«PacturenpHas
JTIMarHOCTUKA.
HccnenoBarenbekas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHui, paCTCHUN Ha
LIKOJIbHOM TEPPUTOPUH,




pacTteHuit a30ToM. A30T U ero
3HAYECHUE B KU3HU PACTECHUU.
®opmbI a30Ta U UX
MpeBpaleHue B MOYBE.
Hcrounuku docdopa st
pacTteHus. 3HaueHue
dbocdhopconepanux
COEIMHEHUH B KieTke. Poib
MaKpOIPTrUYECKUX COCTUHEHUN
dbocdopa B SHEPTETHICCKOM
oOMeHe.

Brnusaue kanus Ha pusndeckue
CBOWCTBA MPOTOILJIA3Mbl, Ha
(dbepMeHTHI yTiIeBOIOPOIHOTO
oOMeHa, CHHTE3 OETKOB U JIp.
Ponb xanus B noaiepxaHuu
MOHHOTO OajaHca B TKaHAX, B
MpoLeccax caMOPET YIS LUH.
PerynsaropHas u
CTPYKTypooOpa3oBaTeIbHas
pOJIb KaJblUs. Y4YacTHE B
00pa3oBaHUU KJIETOYHON
CTEHKH, NOJJIEpKaHUN
CTPYKTYpbl MEMOpPAH U
pEryJsius X NPOHUIIAEMOCTH.
3HaYCHHUE MarHus B
MeTa0oIM3Me pacTeHU.
Marnwii B coctaBe xjaopoduiuia,
CXOJICTBO XJiopoduiia u
reMOorJIo0OnHa Kak
CBUJIETEILCTBO €IMHCTBA
OpraHUYECKOro Mupa.

Cepa 1 ero OCHOBHbIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOM OpTraHU3alHN
KJIETKH, y4aCTHE B
OKHUCITUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUAX
MHUKpO3JIEMEHTHI.
[Ipencrasienus o poau
MHUKPOSJIEMEHTOB B
MeTa0oIM3Me pacTCHUH.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPO3JIEMEHTOB B PaCTCHHUS.
CuHeprusm u aHTarOHU3M

yCTaHOBKA NPWYNH
MaTOJOTHYECKUX
COCTOSIHUH (TIpH
HaJIMYHHN ).
UccnenoBarenbckas
pabota «O1ieHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PaCTEHHUI
(cocTaBneHue pa3IMYHbIX
MTOAKOPMOK )».




DJIEMEHTOB IIUTAHUS PACTEHUM.
PactuTensHas q1uarHocTvka u
METObl UICHTU(UKAIIUN
HEI0CTATKa/M30bITKA 3JIEMEHTOB
MMUTaHUSL.

Tema 4.
Peryasitopsl pocra
pacTtenmii. 3amura
pacrenuii (4 4)

[TonsaTue o perynaropax pocra
pactennii. CTUMYISTOpPBI pocTa
— (PUTOrOPMOHBI (ayKCHHBI,
ru00epeITuHbI, IUTOKUHUHBI ).
NHruéuropsl pocta pacTCHUI:
1. mpuponnbie (abcuuzoBas
KHCJIOTA U HEKOTOPBIE
(dheHoIbHbIE BEllleCTBA
(uKymMapoBas, KOpU4iHas,
CAJIMIIUIIOBAsE KUCIIOTHI).

2. CHHTETUYECKUE
(MopdaKkTHHBI, peTapaHThI,
nedoIuaHThl, JECUKAHTHI,
repOouIuapl). OUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTEHUM.
CoBpeMeHHBIE CTIOCOObI
MOHUTOpPHHTA.

3amura pacTeHUM OT
BPEAUTEIICH: OCHOBBI
ouomeroja.

[IpakTuueckas pabora
«DUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUS
pactennii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHHTA.

HccnenoBarenbekas
pabota «BnusHue
rerepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HbBIX CTAJUAX, B PA3HBIX
YCIIOBHUSX) Pa3IMYHBIX
PaCTEHHII.

[TpakTruueckas padbora
«MHCcekTapuu: mpaBuia u
YCIJIOBUS pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
MecYaHasi u
MOYBECHHAaA
KYJbTYPbl, HX
NpUMEHEeHHE B
BbIPAIMBAHUU
pacTeHuil.
DuU3n0J10rus
pactenuii (8 1)

BopaHas, necuanasi 1 mouBEHHas
KYJIBTYpbI, UX TPUMEHEHHE B
BbIpAIIMBAHUU PACTCHUM.
IIpoBenenue BOabI B KOPHE U
cTe0JIe pacTCHHM.

Bonnslil pe:xxuM pacTeHui:
CTpOEHHUE YCTHHUII: (PaKTOPHI,
BIIMSAIONINE HA UX PACKPBITHE U
3aKpBITHE. 3HAUCHUE MEXaHU3Ma
pEryJsly UCTIAPEHUs BJIaru
pacTEHHEM.

@DOTOCHHTE3 — YHUKAJIBbHBIN
MPOLIECC pacTeHUM. TeMHOBas U
cBeToBas (asbl (POTOCHHTE3A.
3HadyeHue HOTOCHHTE3a IS
YKUBBIX OpraHu3MoB. DaKTOpbI
pOCTa paCTEHUM: BO3IYX U
aspanus. [logzemMHoe bIxanue
PACTEHHI: COCTAaB IOYBEHHOI'O
BO3/yXa, ra3000MeH. ['a3000MeH

[Ipaktuueckas padora
«KopHeBoe naBieHue.
[TpakTnueckas padora
«[IpuroroBnenue
npenapara yCTbHI]
METOJIOM CJIETIKA».
HccaenoBarenbckue
pabotsl «BnusHue
YCIIOBUI COiepKaHUs
pacTEeHU HA KOJIMYECTBO
YCTBHUIY.

[Tpaktruueckas padbora
«DyHKIMOHAIbHAA
JMArHOCTUKA PACTEHUH 110
aKTUBHOCTHU
XJIOPOILJIACTOBY.
HccaenoBarennckast
pabora «OnpeneneHue
xjopodpumia A u b,
OIICHKA




npu 0eCrOYBEHHOM
BBIpAIIUBAHUH.

(hOTOCMHTETHYECKOM
AKTUBHOCTHU PAaCTEHUH U
(bakTOpOB, BIUSAIONINX HA
HEEe».

[Tpaktruueckas padbora
«Anspanus, CO; u O,.
JIpIXxaHue pacTEeHUN».
[TpakTiueckas padora
«/IpIXaHHWE paCTCHUM:
OIICHKA UHTEHCHUBHOCTH
JIBIXaHUS PACTCHUU U
IJI0JIOBY.
HccnenoBarenbckue
pabotsl «BnusHue
crioco0a BeIpaluBaHus
(cocTaBa muTaTEIbHOMN
CMECH, CXEMbI BHECEHHS])
Ha POCT U Pa3BUTHUS
Pa3IUYHBIX PACTEHUL.

Tema 6.
KyastypHbie
pacTeHusl.
CoBpeMeHHbBIE

ACMEeKThbI CeJIeKIHU
(20 )

Kak yenoBek cran ucnoib30BaTh
pactenusi? CBsi3b pa3BUTHS
LHUBUJIM3AIUM YEIT0BEKA U
OJIOMAIlTHUBAHUs PACTECHUM.
JlomecTukanus.
HacnencrBenHocTs u
W3MEHYHUBOCTh — OCHOBHBIE
CBOMCTBA KUBBIX OPraHU3MOB.
HN3menunBocTs. Buabl
W3MEHYHUBOCTb.

I'en —maTepHUaIbHBIN HOCUTEIIb
HACJIEACTBEHHOCTH U
M3MEHYMBOCTH. HykiienHOBBIE
KUCJIOTHI. JIokanu3amus
F€HETUYECKOro MaTepraia B
KJIeTKE. [[eeHne KIIeToK.
Permukanusa JIHK. OcHoBHas

JIOTMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancaanus.
Myranun.

OddexT OyTHUIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
paszHooOpa3zue. UTo Takoe
reHO0aHk? 3aueM COXpaHsTh
TE€HETUYECKHUE PECYPChI
pacteHuii? OCHOBHBIE CITOCOOBI

Juckyceus
«JloMecTukamus, Bce Ju
pacTeHUs U )KUBOTHBIE,
KOTOPBIE )KUBYT PSAJIOM C
YeJI0BEKOM UM
OJIOMAalTHUBAKOTCA?
MOXHO 11 cuuTaTh
TapakaHa 0JIOMallHEHHBIM
JKUBOTHBIM 7).
[Ipaktuueckas pabora
«MoaudukanronHas
U3MEHYUBOCTD (JIUCThA,
UTOJIKU C OJTHOTO
JIepeBa)».

[IpakTtuueckas pabora
«['eH — UHCTPYKITHUS TIO
cOopke KJIeTKH (Ha Oucepe
WM KOHCTPYKTOPE)».
[Tpaktuueckas pabora
«MyTtanus Ha Oyrepopoje
(;1r0601 00BEKT U3
npeablaymiei paboTel, e
M3MEHEHUE UHCTPYKIIUU
NPUBEAET K U3MEHEHUIO
BHEIIIHETO BUJIa
00BEKTA)».




COXPaHEHHUS TEHETUYECKUX
pecypcoB pacteHu (ex situ u in
situ).

3nauenue padbor H.W. BaBuioaa.

3aKOH TOMOJIOTHYECKHUX PSIOB.
L{eHTpbI TPOUCXOKACHUS
KYyJIbTYypHBIX pacTennii H.W.
Basunosa u I1.M. JKykoBckoro.
OCHOBHBIE€ METO/IbI CEJICKIINU.
['uGpuamsanus. @opmel oTOOpA.
OCHOBHBIE HaNpPaBJICHUS
CEJIEKIIMU: YIAYUIICHUE
YPOKANHOCTH, YCTOUUYUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dhakTopam.

EcTtb nu xxu3Hp B ipodupke?
buorexHon0rMs KyIbTYPHBIX
paCTECHUH.

Kak denoBek moxer
MOIU(PUITIPOBATH PACTEHUS?
['eneTnueckoe peaakTUPOBAHUE.
CoBpeMeHHbIE TOAXOIBI U
JOCTUKEHUS T€HETHYECKOT O
PEIAKTUPOBAHUS PACTCHUMN.

[IpakTruueckas pabora no
rpynmnam «OTKyzaa Ha
HAIINX CTOJIaX
(GPYKTHI/OBOIIN/3TIAKH».
[TpakTtuueckas pabora
«BwipamuBaem ropox. Kak
MIPOBECTH CKPEIIUBAHUE Y
ropoxa.
HccaenoBarennckas
pabota «BripamuBanue
pacTeHuil B mpoOupKe»
(MOKHO BOCTOJIb30BATHCS
pe3ynbTaTaMu
TPEIBLAYITIX
HKCIIEPUMEHTOB IO
COCTaBJICHUIO
MTUTATEIIBHBIX PACTBOPOB
JUJISL pacTEeHUH).
[TpakTruueckas padbora
«["eHOMHBIE HOXKHHUILIBI
(MozenupoBaHKuE pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennnas

npoxaykiuusi (8 1)

Hanzemubie u moa3eMHbIe
oprausl pactenuii. [loder u
BUJIOM3MEHEHHBIN TT00er
pactenuii. CriocoObl
Pa3MHOKEHUS PACTCHUMN.
[TonsiTHE O KauecTBE MPOIYKTOB
nutanus. [IpoGraembl
KOHKYPEHIIMU OT€YECTBEHHbBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. Jloructuka
JIOCTaBKU U CPEICTBA
COXpaHEHHUS IPOIYKTOB
MATaHUS.

Mukpo3eneHs: NoJIE3HOCTh U
TEXHOJIOT UL

XUMHAYECKUN aHAIIU3
npoayKiuu. OCHOBBI
CreKTpo(oTOMEeTpHH.
[ToreHuMomMerpus.
Xpomarorpadus.

[IpakTuueckas pabora
«[IpenenbHO 1OMyCTUMBIE
koHueHtpaiuu (IT1K) u
METObI KOHTPOJIS
0€301acHOCTH
PaCTUTENIbHBIX TTPOTYKTOB
TTUTAHHS.
HccnenoBarennckas
pabota «O1ieHKa KayecTBa
BBIPAIICHHON
MHUKpPO3eJIeHI» (100
CBOs, TMOO M3 Mara3uHa).
[TpakTtuueckas pabora
«MeToabI OLICHKHU
Ka4eCTBA PACTUTEIBbHOMN
MPOJIYKITUHU: XpaHEHUE U
COXPaHHOCTb
IIATATEIbLHBIX BEIISCTBY
(Mo goctynHomy
000pyI0BaHUIO).
HccnenoBarenbekas




pabota «OmnpeneneHue
ButamuHa C MeTojioM
00paTHOTO TUTPOBAHUS B
IUI0JIaX Ha PA3HOM CPOKE
(cmoco0e) XpaHeHUS .

Monayab «buoTexHnoiorus» 7-8 kiaccol (68 yacoB)

Tempbl

OcHoBHOE coaepxaHue

JlesiTeIbHOCTD
IIKOJbLHUKOB

Tema 1.
BbuorexHoorus
4 4)

[TonsiTe OMOTEXHONIOTHU. 3aUeM
YeJIOBEKY OMOTEXHOJIOTUH, B YEM
UX MPEUMYIIECTBO Mepes
XUMHYECKUM CUHTE30M. OCHOBHBIC
OM000BEKTHI OMOTEXHOJIOTHH:
MPOMBIIIEHHbIE
MUKPOOPTaHU3MBI, KJICTKH U TKaHU
pacTeHu, >)KUBOTHBIX M YEIOBEKa,
OMOKaTaIN3aTOPHI.

CrIpbe 7151 OMOCHHTE3a U OIEHKA
€ro OMOJIOTHYECKOMN IICHHOCTH.
OCHOBHBIE HCTOYHUKH YIIIEPOJA,
azorta, hochopa, MUKPOITIEMEHTOB.
HccnenoBanrne HOBBIX HCTOYHHKOB
CBIPbsI (BKJIFOUAsi BOIIPOCHI €r0
npeABapuTEILHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHMCJI€ BKIIOUYAOIINX
OMOCTUMYIISITOPBI U APYTHE
DJIEMEHTHI YIPABICHUS U
ONITHUMHM3AITUH TIPOIIECCOB
onocuHTe3a. Meronbl
ONTUMM3AIMHU TUTATEIbHBIX CPEl.

[IpakTuueckas padbora
«[Ipumepsl
IPUMEHEHUS
OMOJIOTrHYECKUX
00BEKTOB B TBOEH
KU3HU.

Tema 2.
MuxpoouoJiorus
(12 u)

[TonoxxeHne npoKapuoToB B
CHCTEME OPTaHMYECKOTO MHPA.
Ctpoenne OakTepuaIbHOM KICTKH.
Knaccudukarus 6akTepuid.
Mopdonorus 6akrepuii. [Ipocteie
U CJIOKHBIE METO/bI OKPAIITMBAHUS
OaxTepuil. Pu3noaorus GakTepuil:
NUTaHWe, JbIXaHUE, POCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JIOMEHOM Apxeun
(9KCTpeMO(PHUITLHOCTD,
O0COOCHHOCTH CTPOCHHUS KJIIETKH).

IIpakTuka.
Jlaboparopnas padota
«DuKCUpOBaHHBIE
npenapartbl OaKTepHil.
Omnpenenenue Gopmbl
MPEI0KEHHBIX
KYJIBTYp
MHUKPOOPTraHU3MOB,
VCIIOJIb3YS IIPOCTOU
METOJT OKPACKH».
JlaGopatopHas pabota
«OmnpeneneHue Tuna




MOJIOYHOKHCIIOE ¥ CITUPTOBOE
opoxxenue. PoToTpodHbIE U
xeMoTpodHbIE OaKTEPHUH.
Kunernyeckoe onucanue npoiecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIUAJIbHASI MOJIEIIb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[TaTtorennsie OakTepun. YymHas
Najoyka u 4epHasi CMEpTh,
00TynuU3M, CTOJOHSK, TyOepKyIIes.
Hctopust 60pb0bI €
OakTepuaIbHBIMU UHPEKIUSIMU.
Boiina 6eckOHEUHOCTH:
AHTUOMOTHUKH MPOTUB OaKTEpUil.
MexaHu3msbl 1eMCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHas
KOMMYHUKa1us 0aktepuid. HyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yesoBekoM. Kunernueckoe
OInucaHue OMOCUHTE3a TIPOYKTOB
MUKpOOpraHu3Mamu. bakrepuu,
KOTOpPBbIE MOT'YT pa3Jjiararhb
IJIACTHK.

Muxkpoopraausmel B
arpoOMOTEXHOJIOTHH.

W cKkycCTBEHHBIE aCCOLUALINT
pacTeHHU ¢ MUKPOOpPraHU3MaMu

KJIETOYHOU CTEHKU
METOI0OM OKpAIINBAHUS
no I'pamy» (mipu
HaJIUYUU PEAKTUBOB).
Jlabopatopnas pabota
«[IpuroroBnenue
MIPYOKA3HEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OaKTepHii».
Jlabopatopnas pabota
«IToceB cMbIBa ¢ pyK Ha
yamkuy [lerpny.
Jlabopatopnas pabota
«Brpinenenne uncToun
KYJIbTYpbI OaKTepHil.
Meron pa3BeneHuil.
MeTtoa UCTOIAIOLIErO
IITPUXA.
JlaGoparopnas pabota
«Mopdonoruueckas
XapaKTepUCTUKA
BBIJICIICHHON YHUCTOM
KYJIbTYPHI:
XapaKTepUCTUKA
KOJIOHUH, hopma
OaxTepwii, TUTI
KJIETOUHON CTEHKN.
JlaGopatopnas pabota
«CpaBHeHuE pocTa
MHUKpPOOPraHU3MOB Ha
yaike 0e3 u ¢
100aBIICHUS
AHTUOMOTHKOB.
HccnenoBarenbckas
pabota «Ilouck
MHUKPOOPTaHU3MOB
o01a1aroImx

aHTar OHUCTUYECKON
AKTUBHOCTBIO.
UccnenoBarenbckast
paborta «Brinenenue
MOJIOYHOKHCITBIX
OakTepui,
UCCIIEIOBAaHUE UX




AKTUBHOCTH.
HccnenoBarenbckas
paborta «Bwienenue
OakTepuil MONE3HBIX
JUTSL PACTCHUI.

Tema 3.
JyKapuOTHYECKHE
OpraHu3Mbl B
OMOTEXHOJIOT UM
(my1ecHeBbIE TPUOBI,
APOKIKH,
Bogopocan) (12 )

[InecHeBbie rprObI NPOAYLIEHTHI
OMOJIOTMYECKU AKTUBHBIX BEIIECTB
OO611ast xapaKTepUCTHKA APOAOKEH
caxapomuueroB. Mcropust
VICIIOJIb30BAHUS IPOKIKEN B
TPaIUIIMOHHON OMOTEXHOJIOTHH.
TexHosoruu BUHOJEUS U
xJe0oneueHusl,
CHeIUATTM3UPOBAHHBIE PACHI
Tpoxokeit. MeTabommu3m IpoxoKeH.
Peakius cnupToBOro OpoxeHusl.
[lony4yeHne BTOPUUYHBIX
MeTabOIUTOB B APOXOKax. J(poxoku
KaK MPOJIYIIEHThl OMOTOILIUB.
[Tomy4yenue meneBbIx OETKOB B
JIPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOT'O Pa3MHOXKEHUS Y
JPOAOKEH, 3HAUCHHUE U3yUEHUS
MUTO3a U IIUTOKKUHE3A JJIS
ONTUMU3AIMHU TTPOLIECCOB
KYJIbTUBUPOBAHUS JIPOKIKEBBIX
IIITAMMOB, IOHUMAHUS TTPUIHH
MaTOTEHHOCTH JIPOKKEH U TpuOoB,
MOMCKa MUIIIEHEN (YHTUIIUIOB U
pa3pabOTKHN HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bonopocny — nepcneKTUBHBIN
OOBEKT JIJI MPOU3BOJICTBA OeNKa 1
yriaeBooB. buorexnonoruueckue
METObI OYUCTKU TBEPABIX,
KHUJIKUX OTXOJI0B U ra3000pa3HbIX
OTXOJI0B MPOU3BOJACTB. CTOUHBIE
BOZbl. CXEMBbI OUUCTKHU.
buodunbTpsl, a3pOTEHKH,
METaHTEHKH, OKCUTEHKH.
AKTUBHBII W U BXOJSIITUE B HETO
MUKpPOOpTaHu3Mbl. Mcrons3oBaHue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BOJI.

JlaGopatopnas pabota
«Iloxcuer kieTOK
JPOACKEN B Kamepe
I'opsieBay.
Jlabopatopnas pabota
«OO0HapyxeHue
MIPOYKTOB CITUPTOBOTO
OpOXKEeHHUSI: STUIIOBOTO
CIUPTA U YTIEKUCIOTO
razay.

JlaGopatopHas pabota
«Habmonenue
Pa3MHOXKEHUS
JIPOMOKEBBIX KIIETOK.
[IpakTuueckas pabora
«Ilomyuenue TBOpOra u
keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuii».
[IpakTruueckas padbora
«OCHOBHBIE BUJIbI KBaca
U X XapaKTEPHUCTHUKA)
«dpoxoxu n
MOJIOYHOKHCIIbIE
OakTepuu,
MIPUMEHSIEMBIC TS
MIPOU3BOJICTBA KBACAY.
[IpakTrnueckas padbora
«CpaBHUTENBHBIN
aHaJIU3 pPa3BUTHUSA
JIPOKIKEN B a3pOOHBIX U
aHAPPOOHBIX
YCIIOBUSIX).
[IpakTuueckas pabora
«MeToabl OIIeHKH
CBONCTB
XJIeOOmeKapHBIX
JIPOHKIKEM.
OcobenHoctu
MPUMEHEHUS




MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTAHTHBIX
IPOAKEN.
HccnenoBarenbckas
paborta «Bnusinue
(UBUKO-XUMUYECKUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTUUECKOM
MPOAYKIIMHM (KBac,
Kedup, CoIp, XJ1e0 U
Jp.)».
HccnenoBarenbekast
paborta «Bnusinue
(M3UKO-XUMHUYECKUX
(bakTOpoB Ha poCT
Bonopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennas
uHdopmanus (8 4)

HacnenctBeHHOCTD U
M3MEHUYMBOCTh — OCHOBHBIE
CBOICTBA JKMBBIX OPTaHU3MOB.
HN3menunBocTh. Buabl
W3MEHYHUBOCTb.

['en —MaTepuanbHbId HOCUTED
HACJIECTBEHHOCTH U
M3MEHUYNBOCTH. HykenHoBbie
KHUCJIOTHI. JIoKanu3anus
r€HETUYECKOr0 MaTtepuaia B
KJIeTKe. Jlenenue KIeToK.
Pemnukanus JIHK. OcHoBHas
JIOTMa MOJIEKYJISIPHOM OMOIOTHH.
Tpanckpunuus. TpaHcisiuus.
Myranumu.

[IpakTuueckas pabora
«MoaudukanmoHHas
W3MEHUYHUBOCTD (JTUCTHS,
UTOJIKH C OJTHOTO
JiepeBa)y.
[IpakTuueckas pabora
«I"eH — HHCTpYyKLUS 110
cOopKe KJIeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTtanus Ha
O0yrepOpone (roboit
00BEKT U3 MPEIbIAYIICH
paboThI, TJIe U3BMEHEHHE
WHCTPYKIIUU TPUBEIET
K HU3MEHEHUIO
BHEIITHETO BHJIa

00BEKTa).
Tema 5. [TonoxxeHne BUPYCOB B CUCTEME ITIpocmotp
BupycoJsorusi (6 4) | oprannueckoro Mupa. CTpykTypa v | TOKYMEHTAIBHOT O
XMMHUYECKUN COCTAB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukamust BUpycoB. [IpakTuueckas padota.

Penponykuus Bupycos. Bupycsl -
BO30YyIUTENN NHPEKINOHHBIX
0one3neir. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

«Merop pa3BeaCHHIN».
[IpakTuueckas pabora.
«TurpoBanue
O0akTeprodarony.




CBOMCTBA, IPUMEHEHHUE.
buonornueckue meTopl 60pHOBI C
BUPYCaMHU.

Tema 6. I'ennas

OCHOBBI TEHHOUN UHKEHEPUHU.

[IpakTuueckas pabora

UHKEeHepHs U Bekropa. Cnienuduueckue «OHIOHYKJI€a3bl
OMOTEXHOJIOTHHU (dbepMeHTHI OaKTepHil. pecTpukiuu (padota ¢
(8 4) buorexnonornu npoayKuuu HYKJICOTUIHBIMU
O€NIKOB B OaKTepHATbHBIX MOCJIEA0BATENBHOCTIMHU
KyJbTypax. JJocTHkeHuss reHHON Ha Oymare)».
WHXEHEPUU U OMOTEXHOJIOTHH. [IpakTuueckas pabora
CRISPR/Cas — cuctema «["eHHbIC HOXHHUIIBI -
aJanTUBHOIO UMMYHUTETA CRISPR/Cas
OakTepuii u apxeii. TMO. Meronbl | (MOIEIMpPOBAaHUE HA
nonyuenust ' MO. Oymare)».
Urpa-guckyccus:
«Bpmurpaii rpaHT Ha
cozganue ['MO».
Tema 7. JloMecTukanys OCHOBHBIX Huckyccust
BuorexHosioruu B JIOMaIIHUX )KUBOTHBIX; «/loMecTukanus, Bce Jiu
KMBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 10 pacTeHHUsl ¥ >KUBOTHBIE,
(8 4) JIOMECTUKALIMH )KUBOTHBIX KOTOPBIE )KUBYT PSIZIOM
(Jlucuua, HOpKa U JIp. — C YEJIOBEKOM UM
SKCIIEPUMEHTHI HAYYHOU IIKOJIbI OJIOMAIlTHUBAOTCS ?
akanemuka bensesa). MO3KHO JI1 CUUTATh
CoBpeMeHHBIE METOIBI B TapakaHa
YKMUBOTHOBO/ICTBE: TPAHCIUIAHTALIUA | OJOMAITHEHHBIM
AMOPUOHOB, XUMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBaHHUE. [IpakTuueckas pabora
OcHOBHBIE 00JIE3HU )KUBOTHBIX U «Metonuka
POJIb MATOT€HHBIX KJIOHUPOBAHUSI
MUKpPOOPTaHM3MOB U Mapa3uToB B | (MOAEIMPOBAHUE HA
pa3BUTHH 3a00JI€BaHUN JOMAITHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas pabora
O0pBHOBI C HUMU; POJIH MOJIE3HBIX «CocTaBiieHHE palOHa
MUKPOCUMOMOHTOB B OpTraHU3Me MUTaHUS KUBOTHOTO,
*KUBOTHBIX. [TonoxurensHoe u pacyer pacxoJ0B Ha
no0oYHOE (OTPULIATEIIBHOE) COJIEpYKAHUE.
BO3/ICHCTBUH aHTHOMOTHUKOB Ha HccnenoBarenbckas
OpraHu3M B XOJI€ JICUYCHHUS pabora «O1neHka
YKUBOTHBIX; 1[EJIU U 334U KauyecTBa MOJIOYHOM
BETEpUHApUH. buoTexHomorus MPOTYKIIUN».
KOPMOBBIX MPENapaToB.
Tema 8. OCHOBHBIE METO/IBI CENEKIIHH. [IpakTuueckas pabora

buorexHoygoruu B
PACTCHUEBOACTBE

['ubpunuzanusa. opmel oTOOpA.
OCHOBHbI€ HaIPaBIICHUS

«BpIpammBaeM ropox.
Kak nposectu




(10 g)

CEJICKLIMU: YIyUIICHUE
YPOKAWNHOCTH, YCTOMUYUBOCTH K
OMOTHYECKUM U A0MOTHIECKUM
dhakTopam.

OCHOBHBIE TTOAXO/IbI CEJIEKIINU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pactenuii, [ mbpunuzamms,
OTAaJIeHHasl THOpUIU3aIus,
HCKYCCTBEHHBINH 0TOOp, TETEPO3HC,
TpaHchopMalvsi, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Hcropus cenexuu B Poccun u
MUpPE, UCTOPHSI Pa3BUTHS
BAKHEUIIINX COPTOB KYJIbTYPHBIX
pacTECHUH.

Kak uenmoBek Moxer
MOIU(PUIIMPOBATH PACTEHUS?
I'enHas unxeHepus pacreHui: Uro
TaKO€ T'€HEeTUYECKask NHKECHEPHSI
pactenuil. TpaHCTeHHbBIE PACTEHUS.
Metonbl nonydenus. O6pa3zoBaHue
OMyXOJIEH Y PAaCTCHUH.
ArpobakTepuaibHasi
TpaHchopmanus: Ti-mua3Muabl.
I'ensr T-IHK. MonexkymnspHo-
TeHETUYECKUE MEXaHU3MBI
TpaHnchopmanmu. ['eHeTnueckoe
penaktupoBaHue. CoBpeMeHHbIE
MOJIXO/bI U JIOCTUKEHUS
T€HETUYECKOr0 PEJAKTUPOBAHUS
pacCTECHUH.

EcTb 11 xu3Hb B mpobupke?
buotexHon0rus KyJIbTypHBIX
pacTEHUM.

CKpEIIMBaHUE y
ropoxay.
[IpakTuueckas pabora
«["eHOMHBIE HOKHHUIIBI
(MozmenupoBaHUe
pPaboOTHI CHCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BsipaniuBanue
pacTeHuil B mpoOUpKe»
(MOXHO
BOCITOJIb30BaThCS
pe3yJbTaTaMu
MPEAbLIYITUX
HKCIIEPUMEHTOB 110
COCTaBJICHHIO
MUTATEIbHBIX
PacTBOPOB IS
pacTeHuii).

Moaysb «MoJieKyJasipHble 0CHOBBI (pu3M0J10ruu U (papmaxkogorum» 9 kiace

(68 yacoB)
Tembl OcHoBHOe conep:kaHHne JeATeIbHOCTD
IIKOJbHUKOB

Tema 1. Beenenue. buorennsie anementol: | MccnenoBarenbckas

dusnoornueckass | opranorensl: O, C, N, H. pabora

xumus (20 9) AxTuBHBIE (pOopMBI KHCIIOpOaa, nX | «KoanuecTBeHHAas
MOJTy4YE€HUE, HEUTpaTU3aIus. OIICHKA CO/IEep KaHUs
Makpo3JIEMEHTBI: MPOLIEHT MUKPOIJIEMEHTOB WJIH




COJIEpYKaHUsSI B OpTaHU3ME,
BBINIOJIHSAEMAs (PYHKIUS,

COOCPKAHNC B IIPOAYKTAX ITMTAHUA.

Ca2+ - cBsa3bIBaIOINIUE OCIKH,
JIEIOHUPOBAHUE KAJIbIIUS,
peryJsius ypoBHS KaJIbIUS B
OpraHu3mMe: TOPpMOHBI TOYEeK. Mg —
CTpoeHue xjopodusia, ero
aKTUBAIIMS COJTHEYHON YHEPTUECH.
MHUKpPO3IEMEHTBI: B KAKUX
MOJIEKYJIaX COJEPHKATCA,
BBITIOTHSIEMast QYHKITHS,

COOCPIKAHNC B IIPOAYKTAX ITMTAHU.

[TocneacTBus nepeo3upOBKU
MHKpO3JIEMEHTaMHu. Fe —
yCBauMBa€MbI€ TUIIbI COEAUHECHUMN
xkenesa. ['eMonporeunnsl,
reMOLIMaHuH, IUTOXpOoMbI. Cu —
YCBOGHHE U TPAHCTIOPT ME/IH.
benku, comepxamme Meab.
[TaTomornyeckue CUHAPOMBI
Menke n Bunbcona, cBsI3aHHBIE C
METa00JIU3MOM MEIN.
ToKCUYHBIC DJIEMEHTHI
[Tepynoguueckoi CUCTEMBI IS
opranuzma. BrnusHue HegoctaTka
MaKpo ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPraHU3MBbI.

Kupsi. 3aboneBaHus YenoOBeKa,
CBSI3aHHBIE C HAPYIICHUSIMHU
KUPOBOTO OOMEHa.
JuncnunuaeMun.

VrineBoasl. 3a00j1eBaHUs YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yraeBogHoro oomena. CaxapHbIi
aoer.

benku. Ctpoenue. 3aboneBaHus
YyeJIOBEKa, CBsI3aHHBIE C
HapyUIEHUsIMUA OEIKOBOro 0OMEHa.
Oyuk1un 6emKoB. DEepMEHTHI.
Mexanusm aenctusa. Kiaccrl
(hepMEHTATUBHBIX PEAKIIUA.
KodepmeHTsi.

ButamuHbl KUpOpacTBOPUMBIE,
BoJlOpacTBopuMbIe. [IpeBpaiieHue

BUTAMUHOB B IMHIIEBBIX
MPOJTYKTaxX».
[IpakTueckoe 3aHsATHE
«KauecTBeHHBIE
peakiu Ha
OpraHUYecKue
MOJICKYJIBI».
[IpakTuueckoe 3aHsITHE
«IeHarypanus OeJIKOB
[IpakTHueckoe 3aHsATHE
«3yueHne akTUBHOCTH
aMuiIasb».
[IpakTHueckoe 3aHsATHE
«/{nanuz (kiaeTouka
Tpayoe)».




BUTAMHUHOB B aKTUBHBIC ()OPMBI
Ko(hepMeHTOB. ABUTAMUHO3BI.
OCHOBHBIE THUITBI META0OTUIECKUX
peakiuii. buosHepreTnueckue
npouecchl. [ mukonus. [uki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHUCIEHUE )KUPHBIX
kuciot. Katabonuzm
AMUHOKUCIIOT. [ TFIOKOHEOTreHe3.
CuHTE3 yIIIeBOIOB, OCIKOB,
KUPOB. MeTabomuTuueckue
3a0oneBanus. [IpakTuueckoe
3aHATHUE: «PEIICHUE 3a/1a4 Ha
HHEPreTUYECKUil OOMEH

Knerka. ITonsiTie MmeMOpaHbI.
OyHkuuu MmeMOopaH. Buib
TPAHCIIOPTa B KIIETKY.
MemMOpaHHbBIE OpTraHOU/IbI.
3aboseBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPAHHBIX
oprasesui, 00JIe3HU HAKOIIJICHHSI.

Tumnl KOHTAKTOB MCKIY KIICTKaMMU.

3HaueHUE MEKKIETOUYHOU
KOMMYHHUKAILIUU 151 340POBbS
OpraHusma.

Snpo. YpoBHU yIakOBKHU
XpoMaTHhHa. XPOMOCOMHBIE
teppuropun. HememOpaHnHbie
OpraHOU/IbI.

Tema 2.
MouekyisipHast
omostorus (20 4)

OCHOBHBIE BEXU Pa3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HykinenHoBbI€ KUCIIOTHL.
OCHOBHBIE MTPUHITUIIBI CTPOCHHS.
Marpuunsie cuHTE3bl. Permukanus
— OCHOBA KJIETOYHOT'O JEIEHUS.
[IpUHIMIIBI pETTUKALINN.
Myranuu. Yto BbI3BIBAET
n3meHeHus B crpoenuu JTHK.
[IpuHIMIIBI penapanuu.
TpaHckpunus.

['enetnueckuit koxa. TpaHCHALIHS.
Opranu3zanusi TeHoMa BUPYCOB
IIpoTHBOBHUpYCHBIE CPELCTBA,
MEXaHU3MbI UX JICUCTBHUSI.
Opranuzariys reHoMa OaKTepHit

[IpakTuueckas padbora
«Boigenenue JJTHK u3
OanaHay.
[IpakTrueckas padbora
«Mopaens JIHK-
OpUTamMmu».
[IpakTruueckas padbora
«Omnpenenenue
KauecTBa MpenapaTroB
JIHK ¢ momoripsro
CHEKTpo(OTOMETPUI»
(npu HATUYUH
000pyIOBaHMS).
[IpakTuueckas pabora
«PermukaruBHas
MallHa (urpa-




AHTHOaKTepuaIbHBIC MIPENapaThl.
Opranuzaiys rTeHOMa 3YKapuoT
['eHOMHOE penakTUpOBAHUE.

JIEMOHCTpPALIUSA ).
[IpakTruueckas padbora
«[1P (Moxnenb
aMrTuukays Ha
oymare)».
[IpakTuueckas pabora
«Cuiia mpoMoTopa.
[IpakTrnueckas padbora
«Pemenue 3anay Ha
TEHETUYECKHUI KO,
[IpakTuueckas pabora
«DoNIUHT OETKOBY.
HccnenoBarenbckas
pabora
«PacnpocTpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTEepUii».
[IpakTuueckas padbora
«Pabora B
COBPEMEHHBIX
reHEeTUYECKHUX 0azax
naHHbIX. [IpoBenenue
In silico ananu3za

MOCJIEI0BATENBHOCTEN
TE€HOBY.
Tema 3. [Tonsarue o nekapcrBax. [Ipunnunsl | MccnenoBarenbckas
dapmakoa0orus MO/IX0/Ia K MOMCKY HOBBIX paborta «DKcrepuMeHTa
(28 a) JIEKAPCTBEHHBIX CPEJICTB. O OTPEJICTICHUIO

CKpHHMHT U €r0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKaPCTBEHHBIX
BellecTB. BecacbiBaHue
(abcopb1ust) nexkapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUS.
TpaHCTIOPT JIEKapCTBEHHBIX
BeulecTB. I'eHbl 1 OeIKu nepBoi
dazbl 6norpanchopmanyu. [Tytu
BBIBEJICHUS JICKApPCTB U3
opraHuszma. DKCKpelus 1
aMUMHUHALMS. ['eHbl 1 OenKu
BTOpOH (ha3zbl OMoTpaHCchHOpMALIIH.
PapmakoauHamuka. [maBHoe u
mo6oyHOe, Pe30pOTUBHOE U
MECTHOE, TIPSMOE, HETPSMOE U
pedaeKkTopHOe ACHCTBHE.

TOKCUYHOCTH BEILIECTB
Ha apTEMUIUAX).
[IpakTrnueckas padbora
«Kapra sxcnipeccun
10(haMUHOBBIX U
CEPOTOHUHOBBIX
pELEnTOpOB B MO3Tre
MBILLIEN.
HccnenoBarenbekast
paborta
«IToBeneHueckne TeCThI
Ha prIOkax Danio rario.
Cgerno-TeMHas
Kamepay.
HccnenoBarenbckas
pabota
«IToBeneHueckme TeCThI




Bubl B3auMoIeNCTBHS JIEKAPCTB.
CuHepru3M U aHTaroHU3M Mpu
COBMECTHOM JIEICTBUU
JIEKapCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHAIIUHT.
TurbI KJIETOYHBIX PELETITOPOB.
MemO6paHHbIe: HOHHBIE KaHAJbI,
KaTAIUTUYECKUE U COTIPSIKEHHBIE C
G-0enkamu; BHyTPUKIICTOUYHBIC:
LIUTOIUIa3MAaTUYECKHE U SIIEPHBIE.
MexaHu3MBbI JIMTaH1-PELENTOPHOTO
B3auMoJencTBUs. CeIeKTUBHOCTD
(M30MpaTeNbHOCTD) ACUCTBUA,
CBSI3b «XUMUYECKAsI CTPYKTypa —
(bapmakonoruyeckas akTUBHOCTb
BEIIECTB

PapMaKoIOTHYECKON MOIYJISIIIAN
CHHAIITUYECKON XOJIMHEPTUUECKOU
nepenadd. MoJsieKkyinsipHbId
MEXaHU3M JEUCTBUS U
(dhapMakosioruueckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
raHTJIM00JI0KATOPOB U
KypapenoJo0HBIX CPECTB.
dapmakogoruueckas peryJssius
AKTUBHOCTH aJPEHEPTrUIECKOro
cuHarca. AIpeHOMUMETHUKH,
a7peH00I0KATOPHI,
CUMITIaTOJIUTHUKHU.

MonekynsipHasi hapmMakoiIorus
AHTHAJUIEPTUYECKUAX CPECTB.
['MicTaMUHOBBIE PEUENTOPHI: THUIII,
MOJIEKYJIIpHAsi OpraHU3aLIHsl.
Crabunuzatopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M
JIENCTBHSA, OCOOCHHOCTH
KJIIMHUYECKOTO IPUMEHEHUS, TOUKU
IIPUII0KEHUS JEUCTBUSA
WHTHOUTOPOB JIUTTHTHBIX
MEIUATOPOB.

Mexanu3m AeUCTBUS U
IPUMEHEHUE NIPENapaToB.,
CTUMYJIUPYIOIIUX MPOLIECCHI
uMMyHHTEeTa. DapMaKoJIOrnyecKas

Ha pbIOKax Danio rario.
OTKpBITOE IOJIEY.
HccnenoBarenbekas
pabota
«IloBeneHueCKne TECTHI
Ha pbIOKax Danio rario.
CraitHo€e OBENEHUEY.
[IpakTuueckas pabora
«BnusHue anpenannHa
Ha CEpJICYHBbIE
COKpaIeHUs
(mporpamMmmMHoOe
o0ecredeHune ).
[IpakTruueckas padbora
«l'ucronornueckune
npenapaTbl UMMYHHOU
CUCTEMBD).
[IpakTuueckas pabora
«I'ucromornueckue
MpenapaTbl HEPBHOU
CUCTEMBD».




XapaKTEPUCTUKA UHTEPJIICHKNHOB:
MOJIy4YE€HUE, MEXAHU3M JCUCTBUS,
npuMeHeHne. OCHOBBI
naTohu3noJIoruu ocTpodazoBoro
OTBETA, MEAUALIMS BOCIAJIEHUS.
MonekyspHbIi MEXaHU3M
MIPOTHUBOBOCIIAIUTEIILHOTO
JEUCTBUS
[JTIOKOKOPTUKOCTEPOU/IOB,
HECTEPOUTHBIX
IIPOTUBOBOCIIAJIUTEIbHBIX CPEJICTB.
[ToHsTHE O HAPKO3€ K HAPKO3HBIX
npenaparax. Kiietounsii u
HEPBHBIN HAPKO3.
dapMaKoIOrudecKas
XapaKTEPUCTUKA OTAEIbHBIX TPYIIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh AEUCTBUS HA
LHEHTPAIBHYIO CUCTEMY.
dusnoaornuecKkuii CoH; (a3l CHa.
Buner Hapymiennit cHa [lonsitue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX ITpenapaTax
(TUIMTHOTHUKAX).

MonekyspHbl€ acIeKThI
Houuuenuuu. OnuaTHbie
pELenTOpPbl, UX THIIBI.
OHKedanuHbl U YHAOPGHUHBI -
SHJIOT€HHBIE JIUTAH]Ibl OMUATHBIX
pPELENnTOPOB.

AHTHUIICUXOTHYECKOE JIEICTBHUE,
BJIUSIHUE HA (DYHKLIHIO
DKCTPAIMPaMUIHON CUCTEMBI,
AMOLIMOHAIIbHYIO c(hepy, PBOTHBIM
LEHTpP, APTEPUAIBHOE JJaBJICHUE,
LEHTP TEPMOPETYIISLUU.
MonekysipHble MEXaHU3MBI
JIEUCTBHUS HEUPOJIEIITUKOB,
BIIMSHUE Ha JOPaMUHOBBIE,
CEPOTOHUHOBBIE, AAPEHO- U
TMCTaMHUHOBBIE PELENTOPBL, UX
JIEUCTBUE HA KJIIETOYHBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKaHEBBIX MOHOAMHHOB.
[ToreHnuman-3aBuCUMbI€ HATPUEBBIE




KaHaJIbI KaK MUIIIEHU JEUCTBUSA
MECTHBIX aHeCTeTUKOB. Cr1ocoObI
UHTHOMPOBAHUS TIOTEHIHAIT-
3aBHCHMBIX HATPHEBBIX KaHAJIOB
MECTHBIMU aHECTETUKAMH.

MoayJb «MoJieKkyJasipHbie 0CHOBBI cesieknun» 9 kiacc (68 yacon)

n3meHeHuns B crpoenuu JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpunus. I'enernyeckuii
koZ. Opranuzanus reHoma BUpyCOB
[IpoTUBOBUPYCHBIE CPENCTBA,
MEXaHU3MBbI UX TEUCTBUS.
Opranuzaiys TeHoMa OakTepuit
AHTHOaKTepuaibHbIE MpenapaThl.
Opranu3anus reHoMa 3yKapuoT
['eHOMHOE pelakTUpOBAHUE.

Tembl OcHoBHOe coepkaHne /e TeIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuueckas padbora
Mouieky.isspHast MOJIEKYJISIPHOM OMOJIOTHH. «Bprgenenne JIHK u3
ouosiorus (20 4) HykiienHOBBIE KUCIIOTBI. OanaHay.
OCHOBHBIE PUHILIUIIBI CTPOCHUS. [IpakTruueckas padbora
Martpuunsie cunrtessbl. Permukanus | «Mogens [JHK-
— OCHOBA KJIETOYHOI'O JI€JICHUS. OpUramm».
[IpyHIHANBI perUIuKaIuy. [TpakTuueckas padora
Myranuu. YTo BBI3BIBAET «Omnpenenenue

KayecTBa MpenapaTos
JAHK ¢ momorisro
CHEKTpo(oTOMETPUI»
(mpu HATUYHUH
0o0OpyI0BaHMS ).
[IpakTrnueckas padbora
«PerukaTuBHas
MaliHa (urpa-
JIEMOHCTPALIUSA ).
[IpakTuueckas padbora
«[1P (Mmoxensb
aMIUTU(DUKAIHAS Ha
Oymare)».
[IpakTuueckas pabota
«Cua mpoMoTopay.
[IpakTuueckas pabora
«Pemenue 3a1a4 Ha
TeHETUYECKUI KOJ.
Tpancusuus».
[IpakTuueckas pabora
«DOoNIUHT OEJIKOBY.
HccnenoBarenbekas
paborta
«PacmpocTpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKkTepuii».
[IpakTuueckas pabora




«PaboTa B OBpeMEeHHBIX
FeHEeTHYECKHX 0a3ax
nanHbix. [IpoBenenue
In silico ananmu3za

MOCJIEI0OBATENBHOCTEN
T'€HOB.
Tema 2. [Ipenmer reneruku. Kpatkas Ponesas nrpa
Mousexkyasipabie HCTOPUS PA3BUTHS NIPEACTABICHUSA | «AJUIEIN.
OCHOBBI T€HETUKH O HACIIEACTBEHHOCTH. HccnenoBarenbckuit
(20 u) OT reHa K Npu3HaKy: KaK MpoeKT MyTareHHsbie
packpacuTh Kota. YTo Takoe (bakTopBhI.

npusHak? [1yTe oT rena 1o
npu3Haka. Myranuu. AJiend.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JIoMUHaHTHBIE U PELECCUBHBIE
aJIeTu.

['eHBI CTPOAT OpraHU3M.
BxiroueHre U BBIKIIFOUEHUE
Oonbiioro Habopa resos. Kak
KJIETKU TOHUMAIOT, KaKUE T'eHbI
JIOJIKHBI paboTaTh.

JluckpeTrHoe HacnenoBaHue
MPU3HAKOB. 3aKOHbI MeHens:
OJIMH I'€H - OJIUH Npu3HaK. Cxema
CKpEIIMBaHUs. 3aKOH
eIMHO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHHUS. 3aKOH paclIeIUICHHS
IIPU3HAKA BO BTOPOM ITOKOJIEHUH.
3akoHbl MeHzensi: HECKOJIbKO
I'€HOB - HECKOJIbKO IPU3HAKOB.
JuruOpuaHoe CKpenMBaHue.
HesaBucumoe pacxoxaeHue
xpoMmocoM. CueneHHoe
HaCJIEJOBaHUE.

B3aumopaericTBue reHoB.
AJnenbHOE U HeauIeNIbHOE.
Onpenenenue noia. [logoBeie
XpOoMOCOMBI. CamIIbl U CAMKH.
Brnusinue hakTopoB oKpyKaromen
cpenbl. XpOMOCOMHOE
onpenenenue nomua. [lomossie
xpomocoMmsl. [Ipobiiema
JOIIOJIHUTEIIBHON X-XpPOMOCOMBI Y
YKEHIIUH. TpeX1BeTHbIE KOIIKH.

Ponesas urpa «Cynp0a
KJIETKHY. | eHbI-
MEPEKITI0YATENN.
[IpakTrueckoe 3aganue
«AJNTOPUTMBI 1JISI
KJIETOK.
[IpakTnueckoe 3aganue
«Enunoobpaszue
MIEPBOr0 MOKOJICHUSY.
[IpakTueckoe 3amanue
«Pacuiemienue Bo
BTOPOM ITOKOJIEHH .
HUccnenoBarenbckuii
MPOEKT «3aKOHBI .
Menpgens B
AKCIIEPUMEHTEN.
[IpakTHueckoe 3a1anue
«Pemetka Ilennera.
IIpakTrueckoe 3amanue
«HacnenoBanue,
CIICTVICHHOE C MOJIOM)).
[IpakTyeckoe 3aHsaTHe
«BzaumonencTBus
I'€HOB (MOJIETTUPOBAHUE
CHUHTE3a U TPAHCIIOPTA
MIUTMEHTA B KJIETKY)».




Tema 3.
MouJiekysipHbIe
OCHOBBI CeJIEKIIUU
(28 u)

['eHbI B MOMYJISALMSIX: BETUKOE
paBHOBecue. [lonmynsuus. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U
ajuienst. Y paBHeHue Xapau-
BaiiaOepra. [Tonynsmmn
MEHSIFOTCS: YUCIICHHOCTb,
MUTpaIys 1 BbIOOp Cympyra.
DakTOpbl, KOTOPHIE BEIBOAST
MOMYJISIITUIO U3 PAaBHOBECUST Xap/Iu-
BaiirnOepra. UncieHHOCTh
nomyisiuuu. Ponesas urpa
«Oddext ocuoBaremsi». peid
reHoB. Myranuu. Heciyualinoe
ckpemuBanue. M3ormsuus.
[Tonyssinuy MEHSIIOTCS:
€CTECTBEHHBIN 0TOOP. MexaHu3m
JIEUCTBUSI €CTECTBEHHOI'0 0TOOpA.
JBrxymuit oTo0p.
MonaudukanroHHast
M3MEHYUBOCTh. CTaTUCTUUECKUE
0COOEHHOCTH MOJU(PUKAITMOHHOM
n3MeHunBocTH. HacimenoBanue
KOJIMYECTBEHHBIX MMPU3HAKOB.
KonuyecTBeHHbIE MPU3HAKHU.
CpenoBasi U3BMEHUMBOCTD
npusHaka. Koappunuent
HACIeqyeMOCTH pu3HaKka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MMPU3HAKOB.
OHOHYKIEOTUIHBIE BAPUAHTHI
reHoB. JIHK-uumn. [TonHOr€HOMHBIM
aHaJn3 acCOLHAIUU.

«OMBI» HaJl FEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIEY
uccienoBanus. [Iporeom,
MeTaboaoM. JlomecTukanus u
[EHTPbl TEHETUYECKOTO
pazHooOpa3us. [loucku pacTeHuii ¢
«XOPOILIUMMY MPU3HAKAMU IS
yenoBeka. L{eHTprl reHeTnyeckoro
pazHooOpa3us. Hukonait UBanoBuy
Basunos. Cenekuusi.
KomMmOunarmonnasi u ruopuaHas
cenekuus. ['ereposuc.

[TpakTrueckoe 3amanue
«YHacToTs! ajuienen,
Tr€HOTHUIIOB U
(GeHOTUIIOBY.
HccnenoBarenbckuil
MPOEKT «AHaIU3
TE€HETHUYECKOU
CTPYKTYpPbI OMYJISIIIUU
(Ha OCHOBE 3aKOHa
Xapau-Baiineepra)y.
Ponesas urpa «3dpdext
OYTBUIOYHOI'O
TOPJIBIIIKAY.

PosieBas urpa
«EcTecTBEeHHBIN
oTOO0pY.
HccnenoBarenbckue
paboThI
«MoaudukarroHHas
U3MEHYUBOCTD
pacTeHuii B peaenax
BAaIlIEr0 MECTa
JKUTEIbCTBAY.
[IpakTrueckoe 3aganue
«ATPOHOMBI.
ITIpakTueckoe 3ananue
«"'oMonoruueckue
PAIBI HACIIEICTBEHHOMN
U3MEHYUBOCTU.




CoxpaHuTh U U3YYUTh T'€HBI, YTOOBI
MeHATh Oynyuiee. Kak mpaBuibHO
XpaHUTh TeHbl. Konekiuu
F€HETUYECKUX PECYPCOB PACTCHH.
[TpakTukym u/unu
HCCIIEI0BATEIbCKUAM TTPOEKT:
MeTtobl KyIbTUBUPOBAHMS in Vitro
JUTSL COXPaHEHUS T€HETUYECKHUX
pECYpPCOB PACTEHUM U IS
YCKOPEHHOM CEJICKIUU
['eHeTHUECKHE LIEHTPHI B HALLIEH
ctpane. ['ne 3annmarorcs
T€HETUKON Y TCHOMHUKOW JIJIST HY XK/
CEJIbCKOT' O XO35IUCTBA.




