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MNOSACHUTEJIBHAS 3AITUCKA

AKTyaJbHOCTh U Ha3HaYeHHe nporpammsl. [Iporpamma paspaboTaHa B COOTBETCTBUU
¢ TpeboBaHusMH DenepabHOrO roCcyJapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOI'O
obmiero o0Opa3oBaHUsi, OPUECHTUPOBAHA HAa OOECICUYCHHWE WHIWBUIYaIbHBIX IOTPEOHOCTEH
00yyaroIuXcsl U HalpaBiieHa Ha JOCTHKEHHE IUIAHUPYEMbIX PE3YJIbTaTOB OCBOEHUS MPOrPaMMBbl
OCHOBHOT'O 00111ero 00pa30BaHMs C YI€TOM BbIOOpa y4acTHUKAaMHU 00pa30BaTENbHBIX OTHOIICHUN
KypCOB BHEYPOYHOH JESTEIbHOCTH. OTO IMO3BOJSET OOECIEUYUTh €IUHCTBO 00s3aTelbHbIX
tpeboBanuit ®I'OC Bo BceM MPOCTPAHCTBE LIKOJIBLHOTO 00pa30BaHuUs: HE TOJIBKO HA YPOKE, HO U
3a ero npeJenamMu.

AKTyallbHOCTh peaIHM3allMd JAaHHOH NpOrpaMMbl OOYCIIOBJIEHAa CaMOW OCOOEHHOCTBIO
IPOEKTHO-UCCIEI0BATENbCKOM  IEATENIbHOCTH. OJTa  JIEATENIbHOCTh  JIGKUT B OCHOBE
MI03HABATEILHOTO MHTEpeca peOeHKa, SABISETCS 3aJI0TOM YMEHHUS IIJIaHUPOBATH JIIOOBIE JeHCTBUS
U BaXHBIM YCJIOBHUEM YCIEIIHOM peanu3auuu wuaei. JlroOble W3MEHEHHs COBPEMEHHOIO
o0miecTBa CBA3aHbI C TPOEKTAMU M HCCIEAOBAaHMSIMHU — B HayKe, TBOpYECTBE, OH3HECE,
o0miecTBeHHON »u3HU. [109TOMYy BaXKHBIM 3JIEMEHTOM pa3BUTHs JIMYHOCTH OOy4aroIerocs
sBIsieTcss (POPMUPOBAHNE OCHOBHBIX HABBIKOB IIPOCKTHO-HUCCIIEIOBATENECKOM NETETLHOCTH.
[Tporpammoii npenycMoTpeHo (popMUpOBaHHE COBPEMEHHOI'O TEOPETUUECKOTO0 YPOBHS 3HAHMIA,
a TaKKe W NPAKTUYECKOTO OIbITa PadOThl ¢ JabOpaTOPHBIM O0OPYAOBAaHHEM, OBIIAJICHUE
IpUeMaMM HCCIIEeI0BaTeIbCKONW JeATeIbHOCTH. MeToabl opraHu3aluyd 00pa3oBaTeIbHON U
HAYYHO-HUCCIIEIOBATEIBCKON NESITEILHOCTH PEAYCMAaTPUBAIOT (POPMHUPOBAHKE Y 00YJAIOIIHXCS
HECTAaHJAPTHOI'O TBOPYECKOTO MBIIIICHHS, CBOOOJBI CAMOBBIPKEHHS W WHAWBUAYaJbHOCTH
CYKIECHUU.

Jns  monmHOro ydera IoTpeOHOCTEH — ywaliuxcs B HOpOrpaMMe  MCIOJIb3yeTcs

¢ GepeHIIMPOBAHHBINA TTOAX0J], YTO CTUMYJIUPYET yJamerocss K YBEIMYCHHIO TOTPEOHOCTH B
UH/IMBUYaJIbHOW, UHTEIUICKTYAIbHOM M 103HABaTEIbHOM JESATEIbHOCTH U Pa3BUTHIO HAy4YHO-
HCCIIEIOBATEIIbCKUX HABBIKOB. lIporpamMma craHeT BOCTpEOOBAaHHONH B TIEPBYIO O4YEpenb
HIKOJIbHUKAMHU, KOTOPbIE MMEIOT CTOWKMHA MHTEpeC M COOTBETCTBYIOLIYIO MOTHBALMIO K
U3YYEHHIO MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA, ECTECTBEHHBIM HayKaM U TEXHOJIOTHSM.
B mozpocTkoBOM Bo3pacTe ydariuecs MpOsBISIIOT CBOIO 3aWHTEPECOBAHHOCTh B TOM WJIM MHOM
o0yacTH 3HAHWH, HAayYHOM HANPABICHWU WM TMPO(HECCHOHAIBHOW AEATENbHOCTH. Takum
00pa3oM HpoOHCXOIUT (OpMUPOBaHHE MO3HABATEIbHOM M MPO(eCcCHOHANBHOM cocTaBistoIIeH
JMYHOCTH, TIOMOTAeT yd4alleMycs B OIpEIeIeHUH OyAyliero >KU3HEHHOT0 NyTH H B
npodeccuoHaIBLHOM BBIOOpE MOCie OKOHYaHUs KOkl [10100HOrO poja 3aMHTEPECOBAHHOCTh
CTHUMYIIUPYET IIOCTOSIHHOE J>KEJIaHWe IIKOJbHUKA K TIO3HAHWIO HOBOTO, PACHIMPEHUI0 U
YIIIyOJIEHUIO COOTBETCTBYIOIIMX 3HAHUM, M IOJYYEHHIO HOBBIX B TOM YHCIE MPAKTHYECKUX
HaBBIKOB, a TAK)KE MOTUBUPYET yUalIerocs: Ha MpoGOpUEHTAITHIO.

IIporpamma HaresneHa Ha TIOMOIIb pPEOCHKY B OCBOCHMHM OCHOB OpraHM3allud U
OCYIIECTBIICHHUSI COOCTBEHHOH TMPOEKTHO-HCCIIEIOBATENBCKOM JIeATEIFHOCTH, a TaKke B
nproOpeTeHn HeoOXOAMMOT0 OMbITa s pabOThl Ha/l WHAMBHYaTbHBIM MCCIEJOBAHUEM HIIU
npoekToM. [Iporpamma momMoXeT MKOIBHUKY B 00Jiee TITyOOKOM M3y4eHHH MHTEPECYIOIEeH ero
00JIaCTH €CTEeCTBEHHBIX HAyK, a TaKKe B IMPHOOPETEHHWH BaXXHBIX COLMAIBHBIX HABBIKOB,
HEOOXOJUMBIX JUTS TPOAYKTHBHON COIMATU3AINH U ()OPMHUPOBAHUS TPAKIAHCKOMN ITO3UIIHH:

— HaBBIKA CAMOCTOSITEJILHOTO PEIIEHUS aKTyaJbHBIX HCCIEI0BATEIbCKUX WM NMPAKTHUYECKUX
3aj1a4, BKIJIFOYAIONIETO B ce0s YMEHHWE BUACTh M aHAIM3HPOBATH MPOOJIEMBI, HYXIAIOIIHECsS B
peLlIeHUH, YMEHHE JEeTalbHO MpopadaThiBaTh U pEaTU30BBIBATh CHOCOOBI PAa0OTBI C HHUMH,
YMEHHE IIJJAHUPOBAaTh COOCTBEHHYIO pabOTy ¥ CaMOCTOSTEIFHO KOHTPOJIUPOBATH CBOE
IPO/IBIKEHHE K )KEJTaeMOMY pe3yJIbTaTy;

— HaBbIKa T€HEPUPOBaHUSA U OPOPMIIEHHS COOCTBEHHBIX HJAEH, 0OJieyeHHs] UX B YAOOHYIO IS
pacripocTpanenus popmy;

— - HaBBIKAa YBAXHUTEIHHOTO OTHOIICHHS K UY)KUM B3TJIsIaM U UesM, opOpMIICHHBIM B paboTax
JPYTUX JIO/EH, IPYTUX aBTOPOB — BJIAJEIIbIIEB UHTEIIIEKTYAIbHOM COOCTBEHHOCTH;



— HaBblKa MYOJUYHOIO BBICTYIUICHHS Iepes OoJbLIONW aynuTopued, apryMEeHTHUPOBAaHUSA U
OTCTaMBaHUs CBOEH TOYKU 3PEHUs, OTBETOB HA BOIPOCHI CBEPCTHUKOB U B3POCIHBIX, YOCKICHUSI
JIPYTHUX B CBOEH MpaBoOTe, IPOABMKEHUS CBOUX UJICH;

— HaBBIKa PabOTHI CO CIEUUAIN3UPOBAHHBIMU KOMIBIOTEPHBIMU MPOTPAMMaMH, JIAOOPATOPHBIM
0o0opy/sOBaHUEM, TEXHUYECKUMH YCTPOHCTBaAMHU, OHUOIMOTEUYHBIMH (QOHJAMU U HHBIMU
pecypcamu, ¢ KOTOPBIMH MOXXET OBITh CBsI3aHA MPOCKTHO-HCCIEN0BATENbCKAS JCATEIBHOCTD
HIKOJIbHUKA.

Kpome Toro, pabora mIKOJPHUKA HAJ NPOSKTOM MM HUCCIEAOBAaHHEM OyzaeT
CIocoOCTBOBAThH U PA3BUTHIO €T0 aJIEKBATHON CAMOOIICHKH.

BapuanTsl peanu3zanuu nporpaMmmbl U (popmMbl IPoBeIeHUs 3aHATHIA.

JlanHasi mporpamma paccyrTaHa Ha paboTy co HIKoJbHUKaMu 5-9 kmaccoB. Ilemarory
Ba)XHEE AKIEHTHPOBaThb CBOE€ BHUMAHHE HE CTOJbKO Ha KAadyecTBE pe3yjbTaTa MPOEKTa WU
UCCJIEIOBAHMSI, CKOJIBKO Ha TOM, YTOOBI yyallMiics MoJiydaj 3HAaHUS B TOM 4HCIE U Yepes
BBIIIOJIHEHUE NIPAKTUYECKOTO 3aJaHMsl, €Al BBIBOJbI U YMO3AKIOYEHHS] HA OCHOBAaHUM CBOETO
UCCIICIOBAHMsSI, YYWICA CpPaBHUBATh €ro pe3yjlbTaThl C TEOPETHUUECKUM MaTepualioM U
UCCJIEJOBAHUSIMH JPYTUX IIKOJIBHUKOB. TakuM 00pa3oM, IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-
UCCIIEIOBATENILCKON JICATEIbHOCTH U TPUOOpPETET HAaBBIK KPUTHYECKOTO OTHOILICHHS K
MaTepuainy.

[IporpamMma pa3buta Ha MOJYJIH, KOTOPbIE MOTYT OBITH MCIOJB30BaHbI JINOO YACTHYHO,
6o mnonHocteio. Tak Mmoaynb «Kak JKMBOTHBIE M PacTeHMs] IPHUCIOCAOIMBAIOTCS
(9BOJTIOIIMOHHAS DKOJIOTHSI) MPEATNONIaraeTcs JJig U3y4eHus B 5 unu 6 kiacce B TEYCHHE OJTHOTO
rona (34 gaca B ron). Moaynu «OCHOBBI pacTE€HHEBOACTBA» U «BHOTEXHOIOTHSY PACCUUTAHBI
Ha 68 4acoB U MOTYT OBITh peann30BaHbl B T€YEHUHU 2-X JeT (1o 34 Jaca B roj) Wid B TeYCHHUH |
rona (68 gacoB B ron). Bo BTopoM citydae BO3MOKHO MPOXOXKIAEHUE 000ux Moyiien («OCHOBBI
pacteHueBoAcTBa» B 7 unu 8 kiacce, «buorexHomorum» B 7 win 8 kiacce). AHATOTUYHO
Moy «MOJNEKyIsIpHbIE OCHOBBI (PU3MOJIOTHH U (hapMakoinorum» u «MOoJeKyJIsSpHbIE OCHOBBI
CEJICKIIMI» PACCYMTAHBI HA 68 YaCOB U MOTYT OBbITh peain30BaHbl B TeUeHue 2-X jet (mo 34 daca
B TO/) Win B TeueHuu 1 roga (68 yacoB B roja). Bo BTOpoMm ciydae BO3MOXKHO MPOXOXKJICHUE
o0oux moxayneit («MonekynspHble OCHOBBI CEJIeKIMM» B 8 Kiacce, «MOeKyIsipHbleé OCHOBBI
¢uznonoruu u dpapmaxkoaorun» B 9 kiacce).

MoOXHO pEKOMEHAOBATh HCIOJIb30BaTh Moaynn «Kak JKMBOTHBIE M  pPACTEHHS
npucnocabauBarTcs», «OCHOBBI pacTeHUEBOACTBA», «MoOJEKyIsIpHbIE OCHOBBI CEJNEKIUN» B
Ka4yecTBe HEMPephIBHOTO 00pa3oBaTelbHOro Hukia (5-9 knacc no 1 gacy B Heem0) U1 KJIACCOB
arpoOMOTEXHOJIOTUYECKON  HampaBieHHOCTH. Moaynn «Kak  KUBOTHBIE U pacTeHUs
npucnocabnuBatotcsa», «buorexHomornn» U «MoONeKynspHbIE OCHOBBI  (DU3HOJIOTHH U
(dbapmakoIorun» B KauecTBE HEMPEPHIBHOTO o0Opa3oBarenbHOTO Hukia (5-9 kmacc mo 1 gacy B
HEJIENI0) JJIs KIacCOB OMOTEXHOJIOTHYECKOT0 UM MEAULIMHCKOTO HaPaBICHUH.

B3aumocssa3s ¢ nporpammoii BocnutaHus. IIporpamma xypca BHEYpOYHOM HEATEIBHOCTH
pa3paboTaHa € y4yeTOM pPEKOMEHJAlUUH NPUMEPHOW MpOrpamMMbl BOCIUTAHUS, YYUTHIBAET
MICUXOJIOTO-TIeIarOTHYeCKEe OCOOCHHOCTH JaHHBIX BO3PACTHBIX KAaTErOpUidl. DTO MO3BOJSET Ha
NPAaKTUKE COETMHUTH 00YYaIOIIyI0 M BOCIIUTATEIbHYIO JEeSTEIbHOCTh IIelarora, OpueHTUPOBATh
€€ He TOJbKO Ha MHTEJUIEKTYyalbHOE, HO U Ha HPABCTBEHHOE, COLMAIbHOE pa3BUTHE peOeHKa.
OTO NposBISIETCA:

— B IIPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB pealn3alii MporpaMMbl BHEYPOUHOH JESTEIbHOCTH,
HaIIEIINX CBOE OTPAXEHUE U KOHKPETU3ALUIO B IPUMEPHON TPOrpaMMe BOCIIMTAHNUS;

— B BO3MOXHOCTM KOMIUIEKTOBAHMSI  Pa3HOBO3PACTHBIX TIpymn Uil  OpraHU3aluu
npoOPHUEHTAIIMOHHON JIeSTETbHOCTH IIKOJBHUKOB, BOCIUTATEIbHOE 3HAYEHHE KOTOPBIX
OTMEYaeTcsl B MPUMEPHOM MporpaMMe BOCITUTAHUS;

— B HHTEPAKTUBHBIX (opMax 3aHITHA ISl MIKOJBHUKOB, 00ECMEUYMBAIOMIMX OOJBIIYIO0 HX
BOBJICUEHHOCTh B COBMECTHYIO C ME€JAaroroM U APYTUMHU AETbMH JESTEIbHOCTh U BO3MOKHOCTh
00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIbIX OOIIHOCTEH, KIIFOUEBOE 3HAUE€HUE KOTOPBIX IS
BOCIUTAHUS [TOTYEPKUBAETCS IPUMEPHON POrpaMMON BOCIIUTAHMS.



Oco0eHHOCTH PadOTHI yuuTessi MO Mporpamme. 3amada Y4YUTENIsI COCTOMT B TOM, YTOOBI
COIIPOBOXKIATh Ipolecce MpophecCUOHATFHON OPHEHTAIlMH LIKOJbHHUKA, PACKPBIBAs MOTEHIHAI
KQXXIO0r0 4Yepe3 BOBJICYECHHE B MHOTOOOpPa3HYIO AESITEIbHOCTb, OPTaHM30BAaHHYIO B Pa3HBIX
dopmax. IIpu 3ToM pe3ynbTaToM pabOTHI YUUTENs B HEPBYIO OYepelb SBISETCS JIMYHOCTHOE
pa3BUTHE ydamerocs. JINYHOCTHBIX PE3yJIbTATOB YUYUTEIb MOXET JOCTUYb, YBJIEKas YYEHUKA
COBMECTHOM M HHTEPECHOH MM OOOMM JeSTEIbHOCTHIO, YCTAHABIMBAs BO BpEeMs 3aHATUH
I00pOXKeNaTenbHyl0, MOAAEPKUBAIOIIYI0 aTMocdepy, Hachllas 3aHITUS I[IEHHOCTHBIM
COZIEpKAHUEM.

[IpumepHas cxema NpoOBEIECHUS 3aHATUN 110 IPOrPAMME:
1. OOBbsicCHEHHE TEOPETUUECKOTIO MaTepUaa Mo TeMe.
2. IloaroroBka K 3KCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB MJISi MPAKTUYECKOTO
3aHSTHSL.
3. IIpoBeneHye MPAKTHUECKOrO 3aHATHS — OCHOBHAs 3a/1aya OCBOCHHME METOJOJIOTMHU JIaHHOI'O
IKCIIEPUMEHTA.
4. Ilo OKOHYaHUU NPEIJTIOKUTH JIETAM, KOTOPbIE 3aMHTEPECOBAIUCH AAHHBIM 3KCIEPHUMEHTOM,
pa3BUTh €r0 B UCCIENOBATEIbCKUI MPOeKT. st »Toro HeoOXoaumMo OOCYAHTh OOBEKTHI,
KOTOpBIEC YUEHUK OyJeT UCCIeA0BaTh, COCTABUTH IUIaH HKCIIEPHUMEHTA.
5. Ilomo4b y4eHUKY ITPOAHAIU3UPOBAThH PE3YIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3yapTaThl IPOEKTHO-UCCIEA0BATENbCKON AEATEIbHOCTH IIKOJIbHUKOB MOKHO
B IIpOLECCe 3alllUThl MMM CBOMX pabOT B paMKax IIKOJIbHOW Hay4YHO-IPaKTUYECKOU
KOH(epeHIIUH.

COJIEP’KAHUE KYPCA BHEYPOYHOM JIESATEJIbHOCTH

Moayap «Kak KHBOTHBbIE€ U PAacTeHHs NMPHCHOCADIUBAIOTCH» (IBOJIIOMHOHHAS IKOJIOTHS)
5-6 kaaccsl (34 yaca)

1. Mot uccnedyem rcuevte 06vekmul (6 uacos)

CBoiicTBa M CTPOCHHUE KHUBBIX OPTaHU3MOB (CTpOCHHE KIIeTKH). Bua, ocoOb — opranusm
KaK eAuHasi cuctema. Ananrtanuu (npucnocobsenus). [TonsTue romeocrasa )KMBOro OpraHu3Ma.
CniocoOsbI ero mojaaepKaHusl.

[lonatne BapmaTMBHOCTH Tpu3Haka. MccnemoBarenbckue paboTel «Bce nm (CHHUIB,
6enku, Oepesbl U T.J1.) oauHaKoBbie? DOTOKBECTY.

Orpannyenuss MOp(HOIOTHIECKUX U (PU3HONOTHUECKUX amanTanuii. [loueMy opraHu3Mbl
HE CTaHOBITCS OECKOHEYHO OONBIIUMH, MalleHbKHMH, BCesAHbIM. IlpakThueckas pabora
«CocraBisieM KHUTY peKOPIOB PACTCHUI U )KHBOTHBIX HAIIIETO Kpas.

2. Bauanue oxpyycarouieii cpeowt na scugvie opzanuzmul (12 uacoes)

@daxTopel OKpyXkarouieil cpeabl (abuoTHUecKHe, OUOTUYECKHE, AaHTPOIOTECHHBIE).
[Tpumepsl abroTHdeckux (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIIHMSHHE HA JKU3HENEATEIHHOCTh
KUBBIX OPTaHU3MOB: TEMIIEpaTypa, CBET, BIAXHOCTb. [IpakTnyeckoe 3ansitie «L[BeT u Teruio»
(xyOWKHM JIbJIa B3BECUThH, MIOJIOKUTH B Haliku [leTpu Ha pazHoIBeTHYIO Oymary, yepe3 30 MUHYT
B3BECHUTb 3aHOBO — KTO ObIcTpee pacrasii). IIpakTuueckoe 3anstue «4To pacTBopsieTcst B BOAE»
(oxciepumenT <«OKunkuit mom»). Ilpaktuyeckoe 3aHsTHEe «Jluddy3us BeuecTB B BOJAC
(pacTBOpHBI)», «/IBHKEeHHE pacTBOPOB 1O HBETKY». [IpakTHdeckoe 3ansaTue «Jlen mmaBaer B Boje
(aiicOepru, 3amep3aHue BojgoeMOB)». [IpakTudeckoe 3aHsTne «Jlem mpu 3amMep3aHUH
pacmmpsieTcs» (pa3pyiieHue kamHs (To4Bo0Opa3oBaHME), 3aMep3aHne KIETOK).

OcHOBHBIE 3aKOHOMEPHOCTH TPUCIOCOOJICHUSI JKUBBIX OpPTraHU3MOB K aOWOTHYECKUM
daktopam. [Ipucnocobiennsi K OCHOBHBIM a0MOTUYECKHM (paKTOpam: TeMIepaTypa, BIaXHOCTh
u cBer. [lpaktuueckoe 3ansatHe «lllybGa» (kyOumku nbAa 3aBepHYTh B pa3HBIA MarepHal,
B3BecuTh). [IpakTndeckoe 3ansTue «[IurMeHTH» (MOXHO pa3/eUTh Ha BaTMaHE KPACHUTENN W3
dbnomactepoB». [IpakTuueckoe 3ansiTue «Kak >KMBOTHBIC IMIaBalOT B Boje» (DKCIEPHUMEHT C
MTUATICTKOM ).

UccnenoBatensckue paboTsl «BrnusHue cBeTa (Teruia, BIKHOCTH, COCTaBa IMOYBHI) Ha
pacTeHusI B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBHAX) (HA JOCTYITHOM MaTepHae).



3. B3aumooeiicmeusn ycusvix opzanuzmos (4 uaca)

buotnueckue ¢akTopbl. 3aKOHOMEPHOCTH PA3BUTHUS MEKBHUIOBBIX B3aUMOOTHOILICHHA.
KonBomonust (XUUTHUK-KEPTBA; Mapa3UT-XO35IMH) OBOJIONUS CTpaTeruil J10ObIBaHUS IHILH.
ConmansHocTh. Bunsi-Beenennpl. Ilepedens pacrenuii-spenureneii. Mccnenoparenbckas pabora
«HaOnronenust 3a B3aUMOOTHOILLIEHUSIMU SKUBOTHBIX MPU JOOBIBAHUM THUIIU (KOPMYILKH JUJIs
OTHIL, U1 TOPOACKHX WIIM CENIbCKUX JKMBOTHBIX). BeO-kamepri». MccnenoBarenbckas pabora
«PacnpocTpaneHne BUI0B-CHHAHTPOIOB B HAIlIE MECTHOCTI.

4. Yenoeex 6 ncuznu pacmenuii u yncueomuvix? (6 uacoes)

AnTponorennsie ¢aktopsl. [IpaBaa mu, yTo NEpPBOOBITHBIE JIOAU KT B TAPMOHHH C
npuponoil. OnomalllHMBaHWE U IPUPYYEHUE IHKUBOTHBIX M pacTeHMH. 3aueM cracarb
BBIMUpAIOIME BUJABL, KaK 3TO Aenarb. KylbTypHblEe pacTeHuss U UX JIukue npeaku. [louemy
Ba)XHO UX COXpaHATh. Pa3HOOOpa3ue KyabTYPHBIX PACTEHUH W MX 3HAYCHUE B JKU3HU YEIOBEKA.
Kpacnas xuura Bamieii tepputopun. Oco00 oxpaHseMble TEpPUTOPUH, 3anoBeqHUKU Poccumn u
mupa. [IpakTrueckas padota «Pa3HooOpas3ue KylbTypHBIX PACTEHHI B BallleM PETHOHEY.
HccnenoBarensckas pabora «BnusHue aHTpOMOreHHBIX (AKTOPOB Ha pa3BUTHE PACTEHUN B
rOpOie/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckas padora «OOIIT B Bamem perrvoHe — yHHKaJIbHBIE OOBEKTHI
PUPOJIBI».

5. Ixkonocuueckue nuwu (6 uacos)

buocdepa — onna u3 BakHemmx 06omouek 3emin. UTo Takoe «3KOJOTUYECKUE HUIIINY 1
Kak oHu (opmupyroTcs? dopmupoBaHHe 3HAHHI MO OHMOPa3HOOOPA3HUIO KU3HEHHBIX (GOpM,
MOBEJICHYCCKUX TIPUCIIOCOOJICHUH, MOIU(UKAIIMOHHAs W3MEHYMBOCTH (Ha 0a30BOM YpPOBHE).
PactutenbHble cooOIiecTBa U UX TUIBL. Pa3BUTHE U CMEHBI PACTUTENBHBIX COOOIIECTB.
HccnenoBatenbckue pabOThl «DKOJIOTUYECKHE HUIIM BOKPYTr TeOs — omucaHue (aKkTopoB
OKpyXkarolien cpenbi». Mccnenoparenbckue paboTsl «DeHOTOrnYeckiue HaO M0 ACHUS.

Mopayab «OcHOBBI pacTeHHEeBOACTBa» 7-8 Kiacchl (68 yacoB)
1. Beéeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHMEBOJCTBO: OCHOBHBIE (DAaKTOPHI BbIpalllMBaHUsA pacTeHui. Mcropus
pasBUTHsI arpoxuMHUYeckux 3HaHuil (pabotel M.B. Jlomonocosa, 1O. JIubuxa, byccenro, B.B.
JHokyuaeBa, K.A. Tumupszea, I1.A. KocterueBa, J[.H. IlpsuumnukoBa u ap.). Ilpakruueckas
pabota «bouka JInOuxay.

2. Aepomexnuueckuii 3kcnepumenm (6 yacos)

[IpaBuiia NOCTaHOBKM arpo3KcrepuMeHTOB. [locTaHOBKA SKCIIEPUMEHTOB C PACTCHUSIMH.
Br160p TeMbl, cocTaBieHHE TUIIOTE3b], LIENU U 3374 SKCIEPUMEHTA 10 BHIPAIIMBAHUIO PACTEHUI
B KOHTpoinupyemol cpene. KoHTposin, MOBTOPHOCTH, IPOBEIEHUE  OIKCIEPUMEHTA.
[InanupoBanue »skcnepuMeHTa. OlEHKa pe3ynbTaToB »JKcrepuMmeHTta. MccienoBaTenbckas
pabota «PaKkTopbl, BIUSIOIINE HAa TPOPACTAaHUE CEMSIH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUM KpPYIJIOTOJWYHOTO BBIPAlIMBAaHUS CalaTOB W MHKpPO3EJIEHH B
KOHTPOJHMPYEMBIX UCKYCCTBEHHBIX ycJI0BHUAX. COOp yCTAaHOBKH JJIsl BhIpAIllUBaHMs pacTeHUil B
KOHTPOJIMPYEMBIX YCIIOBUSX.

3. Ponb xumuueckux ynemenmoes 6 numanuu pacmenuii (20 uacoe)

Bona. PactBop. BeITsSKKa. AHMOHBI, KaTHOHBI, AJIEKTPONPOBOAHOCTh U pH pactBopa.
Ponp XuMmMuyeckux »HJIE€MEHTOB B NUTAaHMM pacTeHuil. llomydeHue mnHUTaTENbHBIX BEILECTB
pactenusmu. [Ipaktudeckast pabora «CxeMbl MUTATENbHBIX pacTBOPOB. Pacuer 103 ynobpenuit
JUISI IATATENBHBIX PACTBOPOBY.

Yno0peHus: opraHudeckue, MUHEpajbHble, MHUKpoOuonoruueckue. TuUmbl TUTaHUS
pactenuii. Bo3aymHoe u  MHHepalbHOE (KOpPHEBOE) MHTaHHE pacTeHuid. TpaHcmopt
MATATENBHBIX BEHIECTB PACTEHHUI: BOCXOIAIIMA M HUCXOIAIIMA TOK. BaxkHelinue kanuiiHbIe,
dochopHple u a30THBIE yHOOpeHus, HuX cBoicTBa. IlpocThie M clnoXkHBIE yIO0OpEHUs.
[Tpaktuueckas pabora «[IpaBuna cmemmBanus ymnoopenui» I[lpaktuueckas pabora «llutanue
pacTeHUI: TEXHOJIOTHs IPUTOTOBJICHUS TUTATEIBHBIX PACTBOPOB I Pa3HBIX KYJIBTYp».



Poct u pa3BuTHe pacTeHuid: 3Tanbl OHTOTreHe3a, (PaKTOPHI, BIMSIONINE Ha POCT PACTCHHI:
CBET, TYyCTOTa TMOCaZOK, mnuTaHue, cyocrtpar. IIpakThueckas pabora «MOHUTOPUHT
MHUHEPAJILHOTO MTUTAHUS PACTEHUI.

OcCoOEHHOCTH MUTaHUSA PACTEHUH a30TOM. A30T M €ro 3HaueHHE B KM3HH PACTCHHUH.
@dopmbl a30Ta U UX IPEBpALLCHHUE B IIOYBE.

Hctounuku ¢ochopa mis pactenus. 3HaueHue ¢ochopcoaepxKamnx COCIUHEHUH B
kieTke. Poib Makpospruueckux coenHeHui ¢pocdopa B 3HEpreTHueckoM oOMEHe.

Bnusiane kanmuss Ha  (QU3MUECKME  CBOMCTBA  MPOTOIJIA3MbL, Ha  (EPMEHTHI
YIJIEBOAOPOAHOTO 0OMEHa, CUHTE3 OeJIKOB U Jip. Poib Kanus B moajepKaHUU HOHHOTO OaaHca
B TKaHSX, B IIPOLIECCAX CAMOPETYJISALIUN.

PerynaropHast u cTpykTypooOpa3oBaTelibHasi pojib KalblusA. YdacTHe B 0Opa3oBaHUU
KJICTOYHOM CTEHKH, MOJACPKaHUH CTPYKTYPBl MEMOpPAH U PETYJISIUS UX POHUIIAEMOCTH.

3HayeHue Marus B MeTa0oau3Me pacTeHuil. Maruuii B coctaBe XJ1opoduiuia, CXOACTBO
XJIOpOo(HIUIAa ¥ TEMOTTIO0OMHA KaK CBUJETEIbCTBO €JMHCTBA OPTaHUYECKOT0 MUPA.

Cepa u ero OCHOBHbBIE COEIMHEHMS, UX POJb B CTPYKTYpHOH OpraHu3allul KIJIETKH,
y4acTue B OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUAX.

MuxkposnemenTsl. [IpencTaBieHust 0 poiau MUKPO3JEMEHTOB B METa0OJU3ME PACTCHUM.
OcoOeHHOCTH TMOCTYIUIEHMSI MMKPOJIEMEHTOB B pacTeHusd. CHHEprusM U aHTaroHU3M
3JIEMEHTOB IIUTAHUS PACTEHUH.

PacTurenbHas muarHoCcTUKa U METOJb UACHTU(UKAIIMHA HEJOCTAaTKa/M30bITKA JIEMEHTOB
nutanus. [IpakTuueckas padora «PactuTenbHas IMarHOCTHKA.

UccnenoBarenbckast pabora «OLEHKAa COCTOSHMSI KOMHATHBIX PACTEHUM, PacTEHUM Ha
IIKOJIBHON TEPPUTOPUHU, YCTAHOBKA IIPUYHH NATOJIOTHYECKUX COCTOSTHUM (IIPU HATTMYUM )».

UccnenoBarenbckas padbora «OlLeHKa BIUSHUS Pa3IMYHBIX 3JEMEHTOB Ha COCTOSHUE
pacTeHHi (CocTaBlIeHHE Pa3IUYHbIX TOJJKOPMOK )».

4. Pecynamoput pocma pacmenuii. 3auguma pacmenuil (4 uaca)

[lonatue o perymaropax pocta pacrteHui. CTUMYNATOpel pocTa — (UTOrOPMOHBI
(aykcuHbl, THOOEpeNTMHBL, LUUTOKMHUHBI). WHruOutopel pocta pacTeHuid: 1. mpuponaHbIe
(abcum3oBasi KHUCIOTa M HEKOTOpble (DEHOJNbHbIE BellecTBa (MKyMapoBas, KOpUYHas,
CaJIMLIUIIOBAsT K-Thl), 2. CUHTeTHUYECKHE (MOpP(AKTUHBI, peTapAaHThI, AEPOIUAHTHI, JECUKAHTBHI,
repounupl). OUTOMOHUTOPUHI M OLIEHKAa COCTOSHUS pacTeHuil. CoBpeMeHHBbIE CIOCOOBI
MoHuTOopuHra. IlpakTuueckas pabora «DUTOMOHUTOPUHI M OILIEHKA COCTOSIHUSI PAacTEHUU.
CoBpeMeHHbIE c1TOCOObI MOHUTOPUHT Y.

UccnenoBarenbckas padota «BiusiHIe reTepoaykCcuHa Ha MpopacTaHue (pOoCcT Ha pa3HbIX
CTaJUsX, B PA3HBIX YCIOBUSX) PA3IMUHBIX PACTEHUII».

3amuTa pacTeHuM OT BpeauTenel: ocHOBbI Ouomerona. Ilpaktuueckass pabota
«MHCceKkTapuu: IpaBuiia U YCJIOBUS Pa3BEICHMS ITOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanana u nougeHHasn Kyjabmypol, UX RPUMEHEHUE 6 6bIPAUUGAHUU PACMEHUI.
QDu3suonozusn pacmenuit (8 uacos)

Bopnast, necuanas u nouBeHHasi KyJIbTYpbl, UX IPUMEHEHHUE B BBIPALIUBAHUU PACTCHUI.
[TpoBenenue BoabI B KOpHE U ctediie pacteHuid. [IpakTuueckas pabota «KopHeBoe aBieHue).
Boaublit pexuM pacTeHUi: CTpOEHHE YCTBbMIL: (PAKTOpBI, BIUSIOLUIME Ha UX PACKpPbBITHE U
3aKpbITHE. 3HAYCHME MEXAaHW3Ma pEryJsIIMM HMCIApeHusl Biaru pacteHueM. l[Ipakrtuueckas
pabota «IIpuroroBneHue npenapara yCTbUI[ METOJOM CIIETIKA.

HccnenoBatenbckue paboThl: «BiausHue yCIOBHHA coepikaHUsl PACTEHUN Ha KOJIMYECTBO
YCTBUII.

doTocuMHTE3 — YHUKAJIbHBIA Tpouecc pacTeHuid. TemHoBas u cBeroBas (asbl
dorocunTe3a. 3HaueHue (HOTOCHMHTE3a ISl KUBBIX oOpraHu3MoB. [IpakTuueckas pabota
«DyHKIMOHAIBHAS TUAarHOCTHKA PACTEHUI 110 aKTUBHOCTH XJIOpoIriacToB» MccnenoBarenbekas
pabota «Omnpenenenue xaopopumia A u b, onenka HOTOCMHTETHYECKON aKTUBHOCTH PACTCHHI
U (aKTOPOB, BIUSIOUIUX HA HEEY.



@dakTopbl pOCTa pacTEeHUl: BO3ayX W a’dpanus. [logzeMHOe OpIXaHUE pacTEHUM: COCTaB
NOYBEHHOTO  BO31yxa, Ta3000MeH. ['a3000MeH mpu  OECIIOUBEHHOM  BBIPAIMBAHHH.
[Tpaktuueckas pabdora «Aspanus, CO2 u O2. Jlpixanue pactenmii». Ilpaktuueckas padora
«/IpIXaHHE pACTEHUI: OLICHKA MHTEHCUBHOCTH JBIXaHHUS PACTEHUN U IIOIOBY.

UccnenoBatenbckue paboThl: «BnusiHue cnocoba BeIpallliBaHUs (COCTaBa MUTATEIbHON
CMECH, CXeMbl BHECEHUS) HA POCT U Pa3BUTHUS PA3TUYHBIX PACTCHUI.

6. Kynomypuwie pacmenus. Coepemennuie acnekmot ceekyuu (20 uacos)

Kak uenoBek crtay ucnosib3oBath pacTeHus? CBs3b pa3BUTHUs LIMBWIM3ALUU YEJIOBEKA U
oloMalIHMBaHUsA pacteHuil. JJomectukaums. Juckyccus «Jlomectukanus, Bce JIM pacTeHUs U
JKUBOTHBIE, KOTOPBIE JKUBYT DPSZIOM C YEJIOBEKOM MM OJIOMAITHUBAIOTCA? MOXKHO JIM CUMTATh
TapakaHa OJOMAIIHEHHBIM KUBOTHBIM?)

HacneacTBeHHOCT, W M3MEHUMBOCTh — OCHOBHBIE CBONCTBAa KUBBIX OPraHU3MOB.
WU3menunBoctb. Buapl  u3menumBocth. [Ipaktmueckas pabora  «MoaudukanronHas
M3MEHYUBOCTb (JIUCThS, UTOJKH C OJHOTO JIEPEBA)».

I'en — maTepuanbHBII HOCUTENb HACJIEICTBEHHOCTH M M3MEHUYMBOCTU. HykienHoBbIE
kucaoThl. Jlokanu3anus reHeTHYecKoro marepuana B kierke. JleneHue kieTok. Peruimkanus
JHK. OcHoBHas gorma MomnekymspHoi Ouonoruu. Tpanckpunums. Tpancnsuus. Myrtanuu.
[TpakTideckast pabora «['€H — HHCTPYKIUS 10 COOpPKE KIETKH (Ha OMcepe Wi KOHCTPYKTOPE)».
[TpakTuueckast pabora «Mytauust Ha OyrepOpose (7100l 00BEKT U3 MpeablayIei paboThl, Te
W3MCHEHUE UHCTPYKITUY MMPUBEICT K M3MECHEHHIO BHEIITHETO BHUJIA O0OBEKTA)).

D¢ddexT OyTHUIIOUHOTO TOPIBIINIKA U TeHETHYecKoe pasHooOpasue. UTo Takoe reHOaHk?
3adueM COXpaHATh TEHETHYECKHUE pecypchl pacTteHuil? (OCHOBHBIE CIOCOOBI COXPaHEHUS
TeHEeTUYECKUX PECypCOB pacTeHH (eX situ u in situ).

3nauenue pabor H.M. BaBuioBa. 3akoH TroMoJOrMueckux psioB. LleHTpsI
npoucxoxaeHus KynpTypHblx pactrennii H.M. BaBunosa u I1.M. Xykosckoro. IIpakTuueckas
paborta o rpymmam «OTKy/1a Ha HAIUX CTOJIAX (PPYKThI/OBOIIIH/3TAKI.

OcHoBHble MeToIbI cenekiuu. [ ubpuauzanus. @opmsl 0T60pa. OCHOBHBIE HAPABICHUS
CEJICKIIUM: YIYUYIIEHWE YPOXKAaWHOCTH, YCTOMYUBOCTH K OHUOTHYECKUM M aO0MOTHYECKUM
dakropam. Ilpaktnueckas paboTta «BelpammBaem ropox. Kak mpoBecTu CcKperuBaHHE Y
ropoxany.

Ecte num  xu3Hb B mpoOupke?  BHOTEXHONOTHS  KyJAbTYPHBIX  pacTEHHIA.
HccnenoBarenbckas paborta «BblpamiuBanue pacTeHuil B mpoOHpKe» (MOKHO BOCIOJB30BaTHCS
pe3ynbTaTaMu IPEAbIAYIINX 3KCIEPUMEHTOB IO COCTABJICHUIO MUTATENbHBIX PACTBOPOB IS
pacTeHuii).

Kak uenoBek Moxker moauduiupoBath pacteHusi? [‘eHeTHueckoe pelakTHpOBaHUE.
CoBpeMeHHbIE TIOAXOABl W  JIOCTHIKEHHS TEeHETHYECKOTO PEeNaKTHPOBAaHUS  PACTEHUH.
I[Mpaktuyeckas pabora «I'eHOMHbBIC HOXKHHIIBI (MOzenupoBanue pabotsl cucrembl CRISP-Cas).

7. Pacmumenvnan npodykuus. (8 uacos)

Hangzemubie u mom3emHble opraHbl pacTteHuil. [lober W BUAOM3MEHEHHBI MOOETr
pacrenuii. CriocoObl pa3MHOXKEHHUS PACTEHUH.

[TonsTre o kavecTBe MPOAYKTOB muTaHus. [IpoOieMbl KOHKYPEHIIMH OTEYEeCTBEHHBIX
MPOJIYKTOB MTUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTaBKH U CPEACTBA COXPAHEHUS MPOTYKTOB
nutanus. [Ipaktuueckas paborta «lIpempensHo momyctumbie konmentpanuu (I1IK) u merombt
KOHTPOJISI 0€30IaCHOCTH PACTUTENbHBIX TPOAYKTOB TUTAHUSI.

Mukpo3eneHb: TONe3HOCTh W TexHonorus. MccrmemoBarensckas pabota «OleHka
KayecTBa BBIPAILlEHHON MUKpO3eJIeHn» (JTMOO CBOsI, TMOO U3 Mara3uHa).

Xumuyeckuit aHanu3 mpoaykiuu. OcHOBBI crekTpodoromeTpun. I[loTeHIEOMETpHs.
Xpomatorpadus. [Ipaktudeckas pabora «MeToabl OIEHKH KauyecTBa PACTUTEIBLHON MPOTYKITUH:
XpaHEHUE U COXPaHHOCTh MUTATENBHBIX BEIIECTBY (110 TOCTYITHOMY 000pYAOBaHUIO).

UccnenoBatenbckas pabora «Omnpenenenue ButamuHa C  MeETOIOM  00OpaTHOTO
TUTPOBAHUS B TUIOJaX HA PA3HOM CpPOKe (croco0e) XpaHSHUSD.

Monayab «buorexnonorus» 7-8 kiaaccol (68 yacos)



1. Buomexnonozusa (4 uaca)

[TonaTne OMOTEXHOJMOTUH. 3a4eM 4YEIOBEKY OMOTEXHOJIOTHMH, B Ye€M WX MPEUMYIIECTBO
nepes XUMHYECKUM CUHTe30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTMU: MPOMBIIIJICHHbIE
MHUKPOOPTaHU3MBbI, KJIETKM W TKaHW PACTCHHWH, JKUBOTHBIX M 4YEJIOBEKa, OMOKATaIN3aTOPBI.
[TpakTrueckas pabota «IIpumepbl npumMeHeHUs] OMOIOTUYECKUX OOBEKTOB B TBOCH KUZHI.
Colppe n1s1 OMOCHMHTE3a M OIIGHKA €ro OHMonorndeckoil meHHOcTH. OCHOBHBIE HMCTOYHHKHU
yriaepoaa, aszora, ¢ocdopa, MHKpoOdIeMeHTOB. lccinenoBaHue HOBBIX HCTOYHUKOB CBIPBS
(BKJIFOUAst BOIIPOCHI €T0 MPEIBAPUTEIBbHOM 00paboTKH), pa3paboTKa HOBBIX MUTATENBHBIX CPEJl, B
TOM YHCJIE BKJIIOYAIOIIUX OHMOCTUMYJISTOPBI M APYTrUe 3JIEMEHTHl YIPABICHUS U ONTUMHU3ALUN
npoueccoB OuocuHTe3a. MeTo bl ONTUMH3ALMK TUTATEIbHBIX CPEL.

2. Muxkpoouonozus (12 uacos)

[TosnoxxeHne NPOKapUOTOB B CUCTEME OpraHuyeckoro mupa. CtpoeHue OakTepHaabHOU
kietku. Knaccudukarus Oakrepuii. Mopdomorus Oakrepuii. IIpocThie W CIOKHBIE METOJbBI
okpammmBanusi Oaktepuil. dusnonorus OakTepuil: MUTaHUE, ABIXaHUE, POCT U PA3MHOXKEHHE.
3HaKOMCTBO C JOMEHOM Apxen (IKCTpeMO(UIBLHOCTh, OCOOEHHOCTH CTPOEHUS KIIETKH).
Jlabopatopnass pabora «®ukcupoBaHHBIE Tmpenaparsl Oaktepuil. Ompenenenune (HOpMBI
NPEUIOKEHHBIX  KYJIBTYp MHKPOOPTaHU3MOB, HCIONB3YsSd MPOCTOM  METOJl  OKPACKU»
JlaboparopHass pabora «OmpeselieHne TUIA KIETOYHOW CTEHKH METOJOM OKpAIIMBAHHS IO
['pamy» (pu HAIMYNH PEAKTUBOB).

MomodHoKHCIO€ B CIUpTOBOE OpokeHue. DotoTpodHbIe U XeMOTpOo(HBIE OaKTEPHH.
Kunernyeckoe omnucaHue mpolecca pocTa MUKPOOPTaHHU3MOB. OKCIOHEHIIMAJIbHAs MOJETb
pocra. Kuneruka rubenun mukpoopranuzmoB. Jlaboparopnas pabGota «lIpuroroBnenue
MPWKU3HEHHBIX MTPEMapaToB MOJIOYHOKHUCIBIX OaKTepUii».

[latorennsie Oaktepuu. UymHas majnodyka W YepHas CMEPThb, OOTYIU3M, CTOJIOHSK,
TyOepkynes. Ucropus 60pb0bl ¢ OakTepuanbHbiMU HHGeKusaMu. JlaboparopHas pabota «I[loces
cMbpiBa ¢ pyk Ha vamku Ilerpu». Jlaboparopnas pabora «BblaeneHue 4YUCTOW KyJIbTYpPbI
Oaktepuil. Metox pasBeneHuii. Merton wucrtomaromero mrpuxa». Jlaboparopnas pabota
«Mopdornoruueckas XapakTepUCTHKa BBIJEICHHONM YHCTOM KYJIbTYpbl: XapaKTepUCTHKA
KOJIOHUH, opMa OaKkTepuil, TUT KJIETOYHON CTCHKI.

BoiiHa OeckOHEYHOCTH: aHTMOMOTUKM NPOTUB OakTepuil. MexaHu3Mbl AeCTBUIA
aHTUOMOTUKOB. MexkieTouyHass KOMMyHUKanus Oaktepuil. UyBcTBO kBopyMma. JlaGoparopHas
pabora «CpaBHEHHE pOCTa MHUKPOOPTAaHM3MOB Ha yalike 0e3 W ¢ J00aBlIeHUs] aHTUOMOTHKOBY
HccnenoBatenbckas pabota «lloMck MHKpPOOPraHM3MOB O00JaJalOUIMX aHTArOHUCTHUYECKON
AKTUBHOCTBIO».

IIpumenenue Oakrtepuii yenmoBekoM. KuHeTnueckoe omucaHue OMOCHHTE3a MPOIYKTOB
MUKpoOpranusMamu. bakTepun, KoTopble MOryT pasjarath IulacTUK. MccienoBaTenbekas
pabota «BbliereHne MOJIOYHOKHUCIIBIX OaKTepUi, UCCIIEJIOBAHUE UX AKTUBHOCTU.
Mukpoopranu3msl B arpoOMOTEXHOJOTHMH. VICKycCTBEHHBIE accolualuu pacTeHUd ¢
MUKpoopranuzMamu. MHccnenoBatensckas paborta «Beinenenue OakTepuil MONE3HBIX IS
pacTeHu».

3. Jykapuomuueckue opeanusmvl 6 Ouomexmonrozuu (njaecnesvie 2puodvl, OpPOIHCHCU,
6oo0opocau) (12 yacos)

[InecHeBbie TpHOBI MTPOAYLIEHTHI OMOJIOIMYECKH AKTUBHBIX BEILIECTB.

OO6mrast XapaKTEpPUCTHKA IPOXKIKEH caxapOMHIIETOB. VICTOpHUS MCTOIB30BAHMS APOAIKEH
B TPaJUIMOHHOM  OMOTEXHOJOTMHM.  TEXHONOTMH  BHUHOAEHUS U  XJeOOomeueHwus,
CIIENMATM3UPOBAHHBIE packl Jpoxoked. Merabommu3M  apoxokei. Peakmust  ciupToOBOTO
Opoxxenus. JlaGopatopnas pabGora «llogcuer kieTok JApoxoked B Kkamepe [opsieBay.
JlabopaTtopHnas pabota «OOGHapyKeHHUE TPOIYKTOB CIIUPTOBOTO OPOKEHUSI: STUIIOBOTO CIIUPTA U
yIJIeKHCaoro rasa». llodydeHune BTOPUYHBIX METAa0OIMTOB B JApoxokax. JIpoxokH Kak
npoayueHTsl Onororuius. [Tomyuenue neneBbIx OENKOB B JPOXIKaX.

OCOOEHHOCTH BEreTaTMBHOIO U IIOJOBOTO PAa3MHOXEHHS Y JApPO}OKEH, 3HaueHue
M3YYEHUS MHUTO3a U LUTOKMHE3a Ul ONTUMHU3ALUU MPOLECCOB KYIbTUBUPOBAHUS JIPOKIKEBBIX



HITAMMOB, TOHUMaHHUS MPUYMH T[ATOT€HHOCTH JApPOXOKeH U TpuOOB, MOWCKA MHUIIECHEN
¢GyHruuuaoB W pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX mpemnaparoB. JlaGopartopHas pabota
«HaOnronenne pa3MHOXKEHHSI JPOXKEBBIX KIeTok». Ilpaktuueckass pabora «llomyuenue
TBOpOTa M Kedupa Ha OCHOBE MOJOYHOKHUCIBIX Oaktepuit». [IpakTuueckas padora «OCHOBHBIE
BUJIbI KBAaCa U MX XapaKTEPUCTHKa» «/IpoioKu M MOJIOUHOKHUCIIbIE OaKTepUH, TPUMEHSIEMBbIE JIJIS
Ipou3BoJCTBa kBacay. lIpakTuueckas pabora «CpaBHUTEIbHBIN aHAIU3 Pa3BUTHS JPOACKEH B
a’pOoOHBIX W aHa’poOHBIX ycnoBusax». [IpakTuueckas pabora «MeToabl OLIEHKH CBONCTB
XJIeOONEKapHBIX Apoxcked. OcOOEHHOCTH MPUMEHEHHS IPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX
npoxokein». Mcenenosarenbckas pabota «BiusHue Gpuanko-xuMuyeckux pakTopoB Ha Ka4eCTBO
OMOTEXHOJOTHYECKON MPOXYKIMH (KBac, Kedup, Chip, X1ed u ap.)».

Bogopocnn — mnepcrneKTHBHBIA OOBEKT MJisi TMPOU3BOJACTBA OelKka U YIJIEBOJOB.
buotexHonornyeckne MeToAbl OYUCTKH TBEPIBIX, )KUIKUX OTXOIOB M T'a3000pa3HBIX OTXOIOB
npou3BoJACTB. CrouHble BOAbl. CXEeMbl OYHUCTKH. BHOQHUIBTPBI, a’3pPOTEHKH, METAHTEHKH,
OKCUTEHKU. AKTHBHBIN WJI U BXOJAIIME B HEr0 MUKpoopraHu3Mel. Mcnons3oBanue Bogopociei
B OUHCTKE CTOYHBIX BOJ. MccnenoBarenbckas padora «BiausHue Gu3nKo-XxUMHUECKUX (aKTOpoB
Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennaa ungpopmauus (8 uacos)

HacnencTtBeHHOCT M M3MEHYMBOCTH — OCHOBHBIE CBOMICTBA JKUBBIX OpPIaHU3MOB.
W3menunBoctb. Buapl  u3menuuBocth. [Ipaktuyeckas pabora  «MonudukamonHas
MU3MEHYUBOCTb (JIMCThS, UTOJIKU C OJHOIO JAEPEBA)».

I'en — maTepuanbHBIH HOCHUTENb HACIEACTBEHHOCTH M HM3MEHYHMBOCTU. HykiienHOBBIE
KkucaoThl. Jlokanu3anus reHeTH4ecKoro marepuana B kierke. JleneHue kieTok. Peruimkanus
JHK. OchnoBHas gorma MoiekymspHoi Ouonoruu. Tpanckpunuums. Tpancnsuus. Myrtanuu.
[TpakTrueckas pabora «['eH — HHCTpyKLUS 110 cOOpKE KIETKH (Ha Oucepe MM KOHCTPYKTOPE)».
[TpakTuueckast pabora «Mytauust Ha OyrepOpose (100l 00BEKT U3 IMpeablayIei paboThl, e
M3MEHEHNE UHCTPYKIUU NPUBEJET K U3MEHEHHUIO BHEIIHETO BUJIA OOBEKTA)».

5. Bupyconozusa. (6 uacos)

[TonoxxeHne BUPYcOB B cucTeMe oprannyeckoro mupa. CTpykTypa U XUMHUYECKHM cocTaB
BupycoB. Kiaccudukauus supycoB. Pempoaykius Bupyco. IIpocMOTp JOKYMEHTaIbHOTO
¢dunpMa 0 BUpycax.

Bupycel - Bo30ynutenu uHQEKUUMOHHBIX Oose3Hel. OHKoBUpychl. bakrepuodaru:
CTpoeHHe, CBOWCTBa, puMeHeHue. [Ipaktuueckas padora. «Merox passeaenuin» [Ipaktuueckas
pabota. «TurpoBanue 6akTepuodaropy.

buonornueckue MeTo 11 00pHOBI C BUPYCAMH.

6. I'ennaa unxcenepus u ouomexnonozuu. (8 uacos)

OcHoBbl TeHHOW wuHXeHepuu. Bektopa. Crneunduyeckue (epMeHTH OakTepHil.
[Ipaktuyeckas paborta «DHIOOHYKJIEa3bl pecTpuKuuM (paboTa C  HYKJICOTHIHBIMU
MOCIIE0BATEIBHOCTMU Ha Oymare)».
buorexHonorun npoaykuuu OelnkoB B OakTepuUalbHBIX KylIbTypax. JlOCTH)KEHUS TeHHOU
MHXEHEPUU 1 OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aianTHBHOTO HMMYHHUTETa OaKTEpUil U apXel.

[Tpaktrueckas padota «I'ennbie HOXHULBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»
I'MO. Metogs! nonyuenuss ' MO. Urpa-nuckyccus «Boiurpaii rpant Ha cozganue ['MO»y.

7. Buomexnonozuu 6 rcueommnogoocmee (8 uacos)

JloMecTuKalus OCHOBHBIE JOMAIIHHME J>KUBOTHBIE; COBPEMEHHBIE JKCIEPUMEHTaxX IIO
JIOMECTUKAIIUM KUBOTHBIX (JIMCUIA, HOPKA U JIp. — SKCIEPUMEHTHI HayYHOU HIKOJIBI aKaJeMuKa
bensena). [luckyccust «JlomecTukanus, Bce IM pacTEHHsI M )KUBOTHBIE, KOTOPBIE )KUBYT PAIOM C
YEeJIIOBEKOM UM  OJIOMAIIHUBAIOTCS? MOXHO JM CUMTaTh TapakaHa OJOMAalIHEHHBIM
JKUBOTHBIM?».

CoBpeMeHHbIE METOJbl B YKMBOTHOBOJCTBE: TpPaHCIUIAHTALMs SMOPHOHOB, XHMEpHbBIE
KUBOTHBIE, KJIoHUpoBaHue. [IpakTuueckas pabora «MeToauKka KIOHUPOBAHUS (MOJECIUPOBAHHE
Ha Oymare).



OcHoOBHBIE 00JIE3HH >KHBOTHBIX M POJIb MATOTCHHBIX MHUKPOOPTaHW3MOB M Tapa3WTOB B
pa3BUTHM 3a00JIEBaHUI JOMAITHUX >XUBOTHBIX M OCHOBHBIX Mepax OOpbObI C HUMH; pPOJIb
MOJIC3HBIX MHKPOCUMOHMOHTOB B OpraHM3ME JKMBOTHBIX. IlOJIOKHTENbHOE H IMOOOYHOE
(OTpI/IHaTCJIBHOC) BO3ﬂCﬁCTBHH aHTI/I6I/IOTI/IKOB Ha OpI‘aHI/I?)M B X0J4€ JICUYCHHUA KUBOTHBIX, IICJIN U
3aJja4d  BETEpUHApHH. DBHOTEXHOJOrMS KOPMOBBIX mpenaparoB. IlpakTudeckas pabora
«CocraBneHue pamuoHa IHUTAaHWUS JKABOTHOTO, pacdyeT pPacxo0OB Ha  COACPKAHHCH.
HccnenoBarenbckas padota «OrieHKa Ka4ecTBa MOJIOYHON TPOTYKIIHH.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOJIbI cenekiun. [ uopuauzanus. @opmel oTO0pa. OCHOBHBIC HAIPABICHUS
CCJICKIIMH: YyIy4YIICHHE YPOXKAWHOCTH, YCTOMYMBOCTH K OHOTHUYECKUM U a0MOTUYECKUM
dakropam. IlpakTrueckas paborta «BeipammBaeM ropox. Kak NpoBecTH CKpeIIMBaHHE Y

ropoxar.
OcHOBHbIE  TOAXOABI  CEJIEKIUU U  OHMOTEXHOJOTHMH  KYJIbTYPHBIX  PACTCHHUI,
['ubpunusanus,  OTAaJNCHHAas  TUOpHOW3alUs,  WCKYCCTBEHHBIH  OTOOp,  reTepo3wuc,

TpaHchopMalys, MyTareHes, reHeTudeckoe penakruponanue). Mcropus cenekuun B Poccuu u
MUpE, UCTOPHS Pa3BUTHS BAXKHEHIIIMX COPTOB KYJIbTYPHBIX PACTEHUM.

Kak yenoBek MoxkeT MoAauduUUpoBaTh pacTeHusi? ['eHHas uH)keHepus pacteHuit: Uro
TaKO€ TEHETHYECKas WHXKEHEpPUs pacTeHuid. TpaHCreHHble pacTeHus. MeTonpl IOJydeHHs.
OO0pa3zoBanue omyxosiell y pacteHuil. ArpobakrepuanbHas TpaHchopmarus: Ti-maasMuabl.
et T-JIHK. MonekyaspHO-TEHETHYECKHE MEXaHH3MbI TpaHCchopMmanuu. | eHeTndeckoe
penaktupoBaHue. COBpEMEHHBIE IOAXOABI U JOCTUKEHHMS T'€HETUYECKOTO PpeNaKTUPOBaHUSA
pacrenuii. Ilpaktuueckass pabora «I'eHOMHBIE HOXHHIBI (MOJETUPOBAHHE PAOOTHI CHUCTEMBI
CRISP-Cas).

Ectp 11 sxu3Hb B ipoOupke? buoTexHONM0rus KyIbTypHBIX PACTCHUH.

HccnenoBatenbckass pabota «BblpamuBaHue pacTeHMH B mpoOupke  (MOXHO
BOCIIOJIB30BaTbCA PE3YJIbTATAMM IIPEABIAYIINX SKCIEPUMEHTOB 10 COCTABICHUIO NMHUTATEIbHBIX
PacTBOPOB JUIsl paCTEHUIN)».

Mopayab «Mousekyasipabie 0CHOBBI (puznosiorun u papmakonorun» 9 kiace (68 yacon)
1. @u3zuonozuuecxkasn xumus. (20 uacos)

BBenenne. buorennsie snementbl: opraHorenol: O, C, N, H. AxrtuBHble (QOpMmMBI
KHCJIOPO/1a, UX NOJy4YEHUE, HEUTpAIN3aLusl.

MakpoajeMeHTbl: MPOLEHT COAEpKaHMUS B OpraHu3Me, BbINOJHsAEMas (QyHKIHUA,
coJepkaHue B mpoaykTax nutanus. Ca2+ - cBs3bIBaroliue O€JIKH, JENOHUPOBAHHE KaJbIIMs,
peryisiuysi ypoBHSI KaJbllUsi B OpraHU3Me: TOPMOHBI MoyeKk. Mg — cTpoeHue Xjaopoduiiia, ero
AKTHUBALUS COJIHEYHON HEPTUEH.

Mukpo3neMeHTbl: B KakUX MOJIEKYJIaxX COJAEp)Karcs, BbIIOJMHSAeMas (QyHKUus,
coJepkaHue B Npoaykrax nuranus. [lociencTBus mepeno3uMpoBKH MHUKpOdJIEMEHTaMH. Fe —
yCBaMBaeMble THUIIBI COEIUHEHHH kene3a. ['eMonmporenHbl, reMouuaHuH, HUTOXpoMmbl. Cu —
YCBOEHUE U TpaHCNOPT Meau. benku, conepxkamue Mens. [latonornueckue cuHapoMbl MeHKe U
Bunbcona, cBs3aHHbIE C META0OIU3MOM MEJIH.

Tokcuunble 3neMeHThl lepuonnueckoil cucteMsl 1 opranu3ma. BinsHue HegocraTka
MaKpO ¥ MUKPOJJIEMEHTOB Ha KUBBIE OPraHU3MBbI.

HccnenoBatensckas paborta «KonuuecTBeHHass OLEHKA COJEPKaHHs MHUKPOIIEMEHTOB
WJIM BUTAMUHOB B MHILEBBIX MPOIYKTAX

XKupel. 3aboneBaHuss 4YeIOBEKa, CBS3aHHBIE C HAPYIIEHUSAMH KHPOBOrO OOMEHa.
Hucnmunuaemun.

VYraeBoasl. 3a0oneBaHMs 4eJIOBEKa, CBA3aHHBIE C HAPYIICHUSIMM YIJIEBOJHOTO OOMEHA.
CaxapHnblit 1uader.

benku. Ctpoenue. 3abosieBaHUs UENOBEKa, CBS3aHHBIE C HAPYIICHUSMH OEIKOBOTO
oOmeHa. @ynkuuu OenkoB. depmeHThl. Mexanusm geiictBus. Kitaccel (pepMeHTaTHBHBIX
peakuuii. Kodepmentsl. IlpakTuueckoe 3ansTHe «KadecTBEHHBbIE peakIMM Ha OpPraHUYECKHe



Mosiekynbl». Ilpaktuueckoe 3anstue «JleHarypauus OenkoB» [lpakTuyeckoe 3aHsATHE
«M3yueHne akTUBHOCTH aMUJIa3bD».

Butamunbel kupopacTBOpuUMBIE, BoaopacTBopumble. [IpeBpalieHne BUTaMHUHOB B
aKTUBHBIE POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OcHoBHbIE THIBI METaOONIMYECKUX peakuuid. buosHeprernyeckue npoiecchl. [ nukonus.
[Mukn Kpebca. Llems mnepenoca amekTpoHOB. OKHCICHHE KHUPHBIX KucaoT. Karabammsm
aMUHOKUCIOT. ['miokoneorenes. CuHHTE3 YIJIeBOJAOB, OENKOB, XHPOB. MeTaboIUTHUECKHE
3a0oseBanus. [TpakTuueckoe 3ansTue «PenieHue 3a1a4y Ha SHEPreTHUECKU 0OMEH.

Kinerka. ITonstue memOpansl. @yHkuuu meMOpad. Buasl TpancmopTa B KiIeTKy. MemOpaHHbBIE
opranouipl. 3a00JIeBaHUS CBA3aHHBIE C HApyIIEHUEM pabOThl MEMOPAHHBIX OpraHesul, 00JIe3HU
HAaKOIUIEHUA. THIIBI KOHTAKTOB MEX/y KJIE€TKAMH. 3HAaYE€HNUE MEKKIETOUYHOM KOMMYHHUKALUU JJIs
310poBbsl opranu3ma. IIpaktudeckoe 3ansatue «/lunanus (kiaerouka Tpayoe)».

SAnpo. YpoBHHU yIIakKOBKU XpoMaTHHA. XpOMOCOMHbBIE TeppuTopu. HeMeMOpaHHbIe OpraHOUIbI.
2. Moaexynapuasa ouonozus. (20 uacos)

OcHOBHbIE BEXU Pa3BUTHUS MOJIEKYJIIPHOU OMOJIOTHH.

HyxneunoBble kucinotel. OcHOBHbIE NpUHLMIIBI cTpoeHus. [Ipaktuyeckas pabota
«Beimenenne JIHK w3 OGanana». Ilpaktmueckas pabGora «Moaenp JIHK-opurammy.
[TpakTnueckass pabora «Omnpenenenue kauectBa mnpenaparoB JHK ¢ nomomibro
cnekTpodoToMeTpun» (Mpu HATUYUN 000PYTOBAHHUS).

Marpuunble cuUHTE3bl. Perukanuss — OCHOBa KIETOYHOro JeneHus. [IpuHuuIb
perunkanuu. [Ipaktuyeckas pabota «PemnukatvBHAas MamivHa (Urpa-IeMOHCTPALINN)Y.
[TpakTiaeckas padota «I1L[P (Momens amrmudukanys Ha Oymare)y.

Myrtanuu. Uto Bei3biBaeT u3MeHenus B ctpoennn JAHK. [Ipunnune! penapanuu.

Tpanckpunuus. [Ipaktuyeckas padora «Cuiia mpoMoTOpay.

I'enernueckuit koxa. Ilpaktuyeckas pabota «PemieHue 3agady Ha TEHETUYECKUN KOI»
Tpancusaus. [Ipaktuueckas pabora «DonguHT OEIKOBY.

Opranuzanus reHoma BupycoB [IpoTHBOBUpPYCHBIE Cpe/ICTBA, MEXaHU3MBbI UX JEHCTBHUSA.
Opranuzanusa reHoma Oaktepuil AHTHOaKTepuanbHble npenaparsl. MccnenoBarensckas pabora
«PacnpocTtpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX OAKTEPHID»

Opranuzanus reHoMa sykapuoT ['eHomHoe penakrupoBanue. [IpakTuueckas pabora
«Pabora B COBpEeMEHHBIX TIeHeTHueckuX Oa3ax nHaHHbIX. IIpoBenenuwe In silico anammsa
MOCJIEI0BATENbHOCTEN TEHOB.

3. @apmakonozusn (28 uacos)

[Tonsitue o nekapcrBax. [IpuHIMIBI MOAX0/1a K MOMCKY HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
CkpunuHr u ero Mertojnsl. MccienoBarenbckass pabora «OKCIEPUMEHTHI IO OIPEEIEHUI0
TOKCUYHOCTH BEILIECTB HA APTEMUIAUSIX ).

IIytu BBemenus JIC. @apMakOKMHETHKAa JIEKApCTBEHHBIX BeLIECTB. BcacwiBaHue
(abcopOums) nexkapctB. OCHOBHBIE MEXaHU3MBl BCAaChIBaHMs. TpPaHCIOPT JIEKAPCTBEHHBIX
BemiecTB. ['enbl u Oenku mepBoi (asel Omorpanchopmanmu. [lyTu BbIBEIEHHS JIEKapcTB M3
opraHu3Ma. DKCKpeuus M 3IuMuHaius. ['eHbl m Oenku BTOpoil (a3pl OuoTpaHchopMaluy.
dapmakoauHaMuKa. [1aBHOe M 1MOOOYHOE, pe30pOTHMBHOE M MECTHOE, NMpsIMOe, HempsMoe U
pedaexkTopHOE IeHCTBHE.

Bunel B3anmonelictBus iekapcTB. CHHEPIU3M M aHTarOHU3M IIPH COBMECTHOM JIEHCTBUN
JIEKapCTBEHHBIX BEILIECTB, X PA3HOBHUIHOCTH.

TpancmeMOpaHHBIN CUTHAIMHT. THIBI KIETOYHBIX penentopoB. MemMOpaHHbIE: HOHHBIE
KaHajbl, KaTalUTHYeCcKue U  compsbkeHHble ¢ G-0enkamu;  BHYTPHUKJIETOYHBIE:
LUTOIIJIa3MaTUYECKUE M sAEpHblE. MeEXaHU3Mbl JIMTAHA-PELENTOPHOIO B3aUMOJEHCTBUS.
CenexTuBHOCTh  (M30MpATENbHOCTh)  JACWCTBUS, CBSI3b  «XMUMHUYECKas  CTPYKTypa  —
(bapmakosoruueckasi akTHBHOCTb BEILLIECTBY.

PapMaKoIOrM4eCKO  MOAYJSLMM  CUHANTUYECKOM  XOJMHEPTrUYeCKOM IMeperayu.
MonekyaspHblii MEXaHU3M ACUCTBUS U (papmakonoruyeckre cBOHCTBa M-XOIHUHOOIOKATOPOB,
TaHrIMo0JI0KaTOPOB U KypapenonooHbix cpenctB. dapmakonornyeckas peryssius akTUBHOCTU



aJIpeHePrUYecKoro  CHHamca. AJIPEHOMHMETHKH,  aJpeHOOIOKAaTOpbl, CHMIIATOJIUTUKH.
[Ipaktuyeckas paboTta «BiusHHMe ajpeHaTuHA Ha CEpAEYHbIE COKpalleHHs (TIporpaMMHOE
obecrieueHue)».

MonekymsipHast ~ ¢GapMakoJIOTUsl  AaHTHAICPIHYECKUX  CPEACTB. [ McTaMHHOBBIE
peLenTopsl: TUIIbI, MOJEKyJspHas opraHuzanus. CtaOunuzatopbl MeMOpaH TYYHBIX KIIETOK:
MOJICKYJISIPHBI MEXaHU3M JCWUCTBUS, OCOOCHHOCTH KIMHUYECKOTO TNPUMEHEHHUS, TOUYKU
NPUIIOKEHUS AEUCTBUS UHTMOUTOPOB JIMIUAHBIX MEMATOPOB.

MexaHu3m JeWCTBUS W IPUMEHEHUE INPENnaparoB, CTUMYJIMPYIOIIMX IPOLECCHI
uMMyHHTeTa. DPapMakoJornyeckas XapaKTepUCTHKA HMHTEPICHKHHOB: IOJIyYEHUE, MEXaHW3M
neiictBusi, mnpuMmeHeHne. OCHOBBI TAaTOPHU3UOIOTHH OCTPO(A30BOIO OTBETA, MEIUAIHS
BOCIIAJICHUS. MounekyspHbIi MEXaHHU3M IIPOTUBOBOCIIATIUTEIBLHOTO JNEeUCTBUSA
[JIFOKOKOPTUKOCTEPOHUI0B, HECTEPOUIHBIX IMPOTUBOBOCHAINUTENbHBIX cpencTB. llpakruueckas
pabota «I'ucrosoruueckue npenaparbl UMMYHHOH CHCTEMBI».

IlonaTe 0 Hapko3e M HApKO3HBIX Impenaparax. KieTOYHbII M HEPBHBIM HApPKO3.
®apMakoIoruueckass  XapakTepUCTHKa  OTAEIbHBIX  IPyNIl  HApKO3HBIX  CPEICTB.
[TocnemoBarenbHOCTh  JCHCTBHSI HA  LEHTpalbHyl0 cucrteMmy. [lpaktmueckass pabora
«I'ucronoruyeckue npenapaTsl HEPBHOU CUCTEMBDY.

®dusznonornyeckuil cox; (assl cHa. Buasl Hapymenuii cHa [loHsTHE 0 MEAUKAMEHTO3HOM
CHE U CHOTBOPHBIX IIpernapaTtax (TMIHOTHKAX).

MorexyssipHbIe acTIeKThl HoIUuenui. OnuaTHbele PelenTOpbl, UX TUTBL. DHKe(PAIUHBI U
9H/10p(UHBI - SHAOT€HHbIE JIMTAH bl ONTMATHBIX PELENTOPOB.

AHTHIICUXOTHUYECKOE JCUCTBHE, BIMAHWE HAa (YHKIHUIO SKCTPAMPAMHIHONW CHCTEMBI,
SMOLIMOHAIBbHYIO C(epy, PBOTHBIA LIEHTP, apTepUaJbHOE NaBJIEHUE, LIEHTP TEPMOPETYJISALHH.
MonexkynsipHble MEXaHHU3Mbl JCHCTBHS HEHWPOJICNITUKOB, BIUSHHE Ha J0()aMUHOBEIC,
CEepOTOHMHOBBIE, a/IPEHO- U TUCTAMUHOBBIE PELENTOPHI, UX JACHCTBHE HAa KJIETOYHbIE MEMOpaHBI,
Ha JIEOHMPOBAHHE TKAaHEBbIX MOHOAMHHOB. lloTeHIuan-3aBUCHMMbIE HATPUEBBIE KaHAJbl Kak
MUILEHU JEHCTBUS MECTHBIX aHecTeTHKOB. CrocoObl MHIMOMPOBAHUS IMOTEHIUAI-3aBUCUMBIX
HAaTPUEBBIX KAaHAJOB MECTHbIMU aHecTeThkamu. llpaktuueckas pabora «Kapra skcmpeccuu
N0(haMUHOBBIX M CEPOTOHMHOBBIX PELENTOPOB B Mo3re Mbliei». MccnenoBarenbckas pabora
«IToBenenueckue TecThl Ha priOkax Danio rario. CeTiio-TeMHas kamepa». McciaenoBarenbekas
pabota «IloBeneHueckue TecTsl Ha ppiOkax Danio rario. OTkpbiToe money. Mccaenoparenbekast
pabora «IToBeneHnveckue TecThl Ha ppiOKax Danio rario. CtaifHOe TOBeIeHUEY.

Mopnyab «MosekyasipHbIe OCHOBBI cesleKnnm» 9 kaace (68 1aca)
1. Monexynapunasa ouonozusa. (20 uacos)

OCHOBHBIE BeXU Pa3BUTHUS MOJIEKYJIIPHON OUOJIOTHH.

HyxneunoBbie kucnotel. OcHOBHbIE NpUHLIMIIBI cTpoeHus. [Ipaktuyeckas pabota
«Boigenenne JIHK w3 Oanana». Ilpaktuueckas pabGora «Moaens JIHK-opurammy.
[Tpaktnueckass pabora «Omnpenenenne kadectBa mnpenaparoB JIHK ¢ momombio
criekTpodoToMeTpun» (MpH HATMYUH 000PYIOBAHNUSA).

Matpuunble cuHTE3bl. PeruiMkamuss — OCHOBAa KJIETOYHOro JieneHus. llpuHuumnsl
permnkaimu. [lpaktuyeckas pabGora «PemnmukaTuBHas MamiMHa — (MTpa-IE€MOHCTPALIHS)».
[Ipaktuueckas padota «I11IP (Mogens ammudukamus Ha Oymare)y.

Myrtanuu. Yro Be13biBaeT u3meHenus B crpoennu JJHK. [Ipuniune! penapamuu.
Tpanckpunuus. [lpaktuyeckas pabora «Cuina mpoMoTOpay.

I'enernueckuii xon. Ilpaktuueckass paborta «PerieHue 3agay Ha TEHETUYECKUH KOI»
Tpaucnsus. [Ipaktuyeckas padora «DoTUHT OEIKOBY.

Opranuzanus renoma BupycoB [IpoTHBOBUpYCHBIE CPEACTBA, MEXAHU3MBI UX JIEHCTBUS.
Opranuzanusa reHoma Oaktepuil AnTHOaKTepuanbHble npenaparsl. MccnenoBarensckas pabora
«PacnpocTtpaneHne aHTHOMOTHUKOPE3UCTEHTHBIX OAKTEPHID»

Opranuzaius reHoMa sykapuoT ['eHomHoe penaktupoBanue. [IpakThueckas pabota
«Pabora B COBpEeMEHHBIX TIeHeTHuecKux Oa3ax naHHbIX. IlpoBenenume In silico anamu3za
IIOCJIEIOBATEIbHOCTEN T€HOBY.



2. Monekynapuoie ochoswl cenemuxu (20 uacos)

[Ipeamer renetuxu. KpaTkast uicTopusi pa3BUTHs MPECTABIECHUS O HACIEICTBEHHOCTH.
OT reHa Kk Npu3HAaKy: Kak packpacutb kKoTta. Yro Takoe npusHak? IlyTe OoT rena no npusHaxa.
Mytauuu. Amnenu. ['eTepo3urorsl ¥ roMo3urorsl. JIOMUHAHTHBIE U PELECCUBHBIE aJlIEIU.
Ponesas urpa «Amtenny. MccnenoBaTenbCkuii MpoekT MyTareHHble (GaKTOpPBI.

I'ensl cTposiT opranu3M. BkiodeHune W BBIKIIOUEHHE OOJbIIOro Habopa reHoB. Kak
KJIETKH MOHMMAIOT, Kakue IeHbl JOJKHBI padotarh. PoneBas urpa «CynpOa kinetkuy». ['eHbl-
nepekiouatend. [IpakTudeckoe 3aganue «AJITOPUTMBI 1JIs KIIETOKY.

JluckpeTHoe HaclleOBaHWE MPU3HAKOB. 3aKOHbI MeHJens: OJUH T'€H - OAWH NpU3HAaK.
Cxema ckpemmBaHusl. 3aKOH €IMHOOOpa3us TMOPUAOB MepBOoro mnokojeHus. [IpakTuueckoe
3aganue «EnuHOOOpasue mepBOro MOKOJICHHS». 3aKOH pacUIeIUIEHUs MpPU3HAaKa BO BTOPOM
nokoneHun.  [Ipaktudeckoe — 3amanue  «PacmieneHue  BO  BTOPOM — IIOKOJICHUM».
HccnenoBarenbekuii MpoeKT «3akoHbl I'. MeHaens B S3KCIepuMEHTE».

3akoHbl MeHzensa: HECKOJbKO TI'€HOB - HECKOJbKO IpHU3HAKoB. JlurubpuiaHoe
ckpemuBanue. HeszaBucumoe pacxoxzaeHue xpomocoM. Ilpakruueckoe 3aganue «Pemierka
[Tennera». CuenieHHOE Hacjae10BaHueE.

B3aumopeiictBue reHoB. AuenbHoe UM HeauienbHoe. [IpakThueckoe  3aHATHE
«BzaumoelcTBus TEHOB (MOACIMPOBAHNE CHHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY)»
Omnpenenenue nona. [Tonossie Xxpomocombl. Camilbl U caMku. BiusiHue (GakTopoB OKpysKaromieit
cpenpl. XpoMOCOMHOE ormpeneneHue nosa. IlomoBeie xpomocomsl. IIpakTuueckoe 3amanue
«HacnenoBanue, cremieHHoe ¢ mojomy». lIpoGimema momonHUTENBHOH X-XPOMOCOMBI Y
JKeHITUH. Tpex1BeTHbIE KOIIKH.

3. Moaexynapuwie ocrhoewt cenekyuu (28 uacos)

l'enpr B monmymsinusax: Benukoe paBHoBecue. [lomynsums. YacToTbl BCTpEeYaeMOCTH
npu3HaKa u amens. YpaBHenue Xapau-BaitnOepra. [Ipaktudeckoe 3amanue «4acToThl anene,
TeHOTHIIOB M (heHOTHUHIOBY». VcclienoBaTeNbCKUii MPOEKT «AHAIN3 TE€HETHYECKOH CTPYKTYpPHI
nomyJsiiuy (Ha OCHOBE 3akoHa Xapau-Baitnbepra)y.

[Tonynauuu MEHSIOTCS: YUCIEHHOCTh, MUTpallUs U BBIOOp cympyra. @akTopsl, KOTOPbHIE
BBIBOJIAT MOMYJSIUI0 U3 paBHOBecusi Xapau-BaiinOGepra. UucneHHOCTh momynsinuu. PorneBas
urpa «2ddext ocHoBatens». PoneBas urpa «3pdext OyThUIOUHOTO TOpIbIIIKay. [peiid reHos.
Myrauuu. Hecnyuaiinoe ckpemuBanue. M3osus.

[Tonmynsimuy MeHSIOTCA: €CTECTBEHHBbIM 0TOOp. MexaHu3M JeMCTBHUS €CTECTBEHHOI'O
ot6opa. JIBwxyuuii or6op. PoneBas urpa «EctecTBeHHBIH 0TOOPY.

Mopaudukarnmonsas n3MeHYUBOCTh. CTaTUCTUYECKHE OCOOEHHOCTH MOJU(PUKAIIMOHHOMN
u3MeHuuBocTU. VccnenoBarensckue paboThl «MoaudukannoHHas U3MEHYHUBOCTh PACTEHUN B
Ipezesiax Ballero MecTa KUTEIbCTBAY.

HacnepgoBanue konndecTBeHHBIX Npu3HakoB. KonnuecTBeHHble npu3Haku. CpenoBas
M3MEHYUBOCTh npu3Haka. Koadduuuent nacnemyemoctu npusHaka. OtBer Ha otbop. Ilomck
F€HOB KOJMYECTBEHHBIX NpHU3HAKOB. OJHOHYKJIEOTUIHbIe BapuaHThl reHoB. JHK-uum.
IToTHOr€HOMHBIN aHAIN3 ACCOLUALIAN.

«Omb» Han reHoMoM. IloctreHomHass spa. OOpaTtHas rTeHeTuka. «OMHKCHBIC)
uccaenoBanus. [Iporeom, metabonom. [IpakTuueckoe 3aganne «ATPOHOMBIY.

JloMecTukanuss W LEHTPHl TEHETHYeCKOoro paszHooOpasus. [loucku pacreHuit c
«XOpOIIMMU» TpU3HAKaAMU i 4enoBeka. LleHTpwl reHetnueckoro paszHooOpasus. Huxomait
WBanoBuu Basuno. Cenekuusa. KomOuHammonHas u rTuOpumHas cenekius. [ereposuc.
IIpakTnueckoe 3ananue «I OMONIOrn4ecKre psAabl HACIEACTBEHHON N3MEHUYNBOCTI.

CoxpaHuTh U U3YYUTHh T'€HBI, YTOOBI MEHITH Oyaymiee. Kak mpaBUIIbHO XpaHUTh TEHBI
Konneknuu reHeTH4ecKux pecypcoB pacteHuil. [IpakTukyM W/Wiv UCCIeaoBaTeIbCKUN MTPOCKT
«MeTonbl KyTbTUBUPOBAHUS 1N Vitro A7 COXpaHEHUS] TeHETHYECKUX PECypCOB PAaCTCHHMM U IS
YCKOPEHHOM CEJEKIINM.

['eneTnueckue LEHTPHI B HAlllEW CTpaHe. ['1e 3aHUMMAKOTCA T€HETUKONW U TEHOMUKOM JJIA
HYX]I CEIIBCKOI0 X031 CTBA.



IIJTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMSA KYPCA BHEYPOUHOM JESATEJIBHOCTH

3aHATHS B paMKax [pOrpamMMbl HampaBieHbl Ha oOOeCHeuYeHHue JIOCTHXKEHUs
IIKOJIbHUKAMH CJICIYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa3oBaTelIbHBIX
pE3yNbTaTOB.

JINYHOCTHBIE Pe3yJIbTAThI:

B cghepe epasicoancroco eocnumarnus: TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOM
JIEeATEILHOCTH MPHU BBIMOIHEHUN UCCIIEIOBAHUN U MPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHIO
Y B3aUMOIIOMOIIH.

B cgepe nampuomuyeckoeo 6ocnumanus: OTHOIIEHHE K OHOJOTMM KaK K Ba)KHOM
COCTABJISIFOLLIEH KYJbTYpbl, TOPAOCTh 3a BKJIaJ POCCUWCKUX M COBETCKMX YYEHBIX B pa3BUTHE
MHUPOBOW OMOJIOTUYECKOI HAyKH.

B cgpepe oyxoeno-npascmeennozo éocnumanus: TOTOBHOCTh OLIEHUBATh IMOBEACHHE U
MOCTYIKH C TMO3UIMK HPABCTBEHHBIX HOPM W HOPM 3KOJIOTHYECKON KYJIbTYphI, NOHUMAaHUE
3HAYUMOCTH HPABCTBEHHOI'O aCMeKTa JIeATeIbHOCTH YeJI0BeKa B MEIUIIMHE 1 OUOJIOTHH.

B cgpepe scmemuueckoco socnumanus: MOHUMaHUE POIH OHONOTUU B (POPMUPOBAHUH
3CTETUYECKOHN KYJIbTYpbI JIMYHOCTH.

B cpepe  usuueckoco 6ocnumanus, opmuposanus  Kyibmypvl 300p06bsa U
IMOYUOHATILHO2O ONA2ONOYHUA: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO M YCTaHOBKA
Ha 370pOBBIA 00pa3 JKMU3HU (30pOBOE MUTAHUE, COOIIOACHNE TUTHEHUYECKUX TPABUII U HOPM,
cOANMaHCUPOBAHHBIM PEXUM 3aHATHM W OTAbIXa, peryispHas Qu3ndyeckas aKTHUBHOCTH);
OCO3HAHME IIOCIEACTBUM M HENPUATHE BPEIHBIX NPUBBIYEK (YHOTpeOJEeHUE aJIKoroJs,
HApKOTHUKOB, KypeHHE) U HMHBIX ¢GopM Bpena Wid (PU3UUECKOTO0 U TMCUXHUECKOTO 30POBBS;
coOnrofieHre IMpaBWil O€30MACHOCTH, B TOM UHCJIE HaBbIKM O€30MAaCHOTO TOBEICHUS B
OpUPOIHON cpene; cHOpPMHUPOBAHHOCTh HaBbIKa peQIEKCHH, YIpaBICHHE COOCTBEHHBIM
AMOLIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 (B
paMKax CEeMbH, IWIKOJbI, TOpoJa, Kpas) OMOJIOIMYECKOM M 3KOJOTMYECKOW HaIpaBIEHHOCTH,
MHTEpPEC K MPAKTHIECKOMY U3YYEHHIO PO eccHil, CBI3aHHBIX ¢ OMONIOTHEH.

B cghepe sxonocuueckoco 6ocnumanus: OpueHTAIMs Ha NPUMEHEHHE OHMOJIOIMYECKHUX
3HAaHMM TPH pEIIeHUWH 3a7ad B 00JacTH OKpYXKAloIled cpenbl; OCO3HAHUE JKOIOTHYECKUX
npoOjeM W TyTe WX pEHIeHUs; TOTOBHOCTh K YYaCTUIO B TMPAKTUYECKOW JESITEIbHOCTH
HKOJIOTUYECKON HAIPaBICHHOCTH.

B cgepe nonumanus yemnocmu mayuno2o nozwauus: OpPUEHTALUS HA COBPEMEHHYIO
CUCTEMY Hay4yHBIX TpeJCTaBIeHUH 00 OCHOBHBIX OHMOJOTHYECKHX 3aKOHOMEpPHOCTSX,
B3aMMOCBS35IX U€JIOBEKa C MPUPOTHON U COLMAIBHOMN CPEIoi; TOHUMaHue POJIH OHOIOrHYECKOi
HayKu B (DOPMHpPOBAHMHM HAYYHOTO MHPOBO33PEHUS; Pa3BUTHE HAYyYHOU II0O03HATENLHOCTH,
MHTEpeca K OMOJI0rM4ecKol HayKe, HaBBIKOB MCCIIE0BATENbCKON e TENIbHOCTH.

B cghepe aoanmayuu x uzsmensrowuMcs yCro8UaM COYUANLHOU U NPUPOOHOU CpPeobl:
aJIeKBaTHAs OIICHKA U3MEHSIOIIMXCS YCIOBH; IPUHATHE PEIICHUs (MHANBUAYAIBHOE, B TPYIIIE)
B U3MEHSIOIIMXCS YCIOBUSX Ha OCHOBaHMM aHaimM3a OHOJIOTHYEeCKOW WHGOpMAIUY;
MJIaHUPOBAaHUE JCHCTBUA B HOBOM CHUTyalldd Ha OCHOBAHMHM 3HAaHUM OHMOJOTHYECKHX
3aKOHOMEPHOCTEM.

MeTtanpeaMeTHble pe3yJabTaThl:

B cpepe osnaoenus ynusepcanvuvimu yueOHbIMU NO3HABAMETbHLIMU OEUCMBUAMU
ba3oBrle mornueckue AeMCcTBHUS:

* BBISIBIISITH U XapPaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKU OMOIOTHYECKUX OOBEKTOB (SIBICHUH);
* YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KiacCH(DUKAIMKA OMOJIOTHIECKUX OOBEKTOB (SIBJICHUH,
MPOIIECCOB), OCHOBAHUS JIJIsi 00OOIIEHUS ¥ CPAaBHEHHSI, KPUTEPHUH MTPOBOJMMOTO aHAIH3A;

* ¢ Y4ETOM IpeI0KEHHOW OMOIOTMYECKON 3a/1a4il BBISIBISTh 3aKOHOMEPHOCTH U IPOTUBOPEUHS
B paccMaTpuBaeMbIX (hakTax u HAOMIOJNEHHSIX; TMpeuiaraTh KpPUTEPUU JJIsi BBIABICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;



* BBIBJIATH Je(QUIMUTHI MH(OPMAIMM, JAHHBIX, HEOOXOIUMBIX JUIsl PEIIEHUs IOCTaBIEHHON
3a]a4uu;
* BBIBIATH NPUUYMHHO-CIEJCTBEHHBbIE CBS3M IPU H3YYEHUH OMOJIOTMYECKUX SIBJICHUH U
IPOIIECCOB; JIENIaTh BHIBOJIBI C UCIIOIB30BAHUEM JETIYKTHBHBIX U HHIYKTUBHBIX YMO3AKIIOUCHHH,
YMO3aKJIOYEHUH 110 aHaJIOI'uU, (OPMYJIMPOBATh TMIIOTE3bI O B3aUMOCBSA3SX;
* CaMOCTOSITENILHO BBIOMpPATh CHOCOO pelieHus: yueOHON OMOIOTHYecKoi 3aqauu (CpaBHUBATH
HECKOJIbKO BAPMAHTOB pEIIEHUs, BIOMpaTh HanboJiee MOAXOMAUIMNA ¢ YyIETOM CaMOCTOSITEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBele uccnenoBaTenbCKkue IeHCTBUA:
* HCIOJIB30BATh BOMPOCHI KaK MCCIIE0BATEIIbCKUNA HHCTPYMEHT MTO3HAHUS;
* (opmynupoBaTb BOIPOCH, (QUKCHPYIOLIME pa3pblB MEXKAY pEalbHbIM U KeJaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIHHO YCTAHABIMBATh HCKOMOE U JJAHHOE;
* (¢opMHpOBaTh TUNoOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXXAEHUH, apryMEHTHPOBaTh CBOKO
MO3HIINIO, MHEHUE;
* NPOBOJUTH [0 CaMOCTOSATEIBHO COCTABJIEHHOMY IUIaHY HAOJIOJEHHE, HECIOKHBIN
OMOJOTUYECKUIM IKCIEPUMEHT, HEOOJIBIIOE MCCIENOBAHUE I10 YCTAHOBJIEHHMIO OCOOEHHOCTEH
Ouonoruueckoro o0beKTa (mpoiecca) U3yueHus,
* IPUYUHHO-CIICICTBEHHBIX CBSA3EH M 3aBHCUMOCTEH OMOJIOTHUECKUX 00BEKTOB MEKIY COOOH;
o OLIEHUBaThb Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpPMAIMIO, IOJYYEHHYIO B XOJe
HaOJIOICHUS M SKCIIEPUMEHTA;
* CaMOCTOSITENIbHO (OpMyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pE3yJibTaTaM MPOBEAEHHOIO
HaOJIOICHNUs, SKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMU OLEHKH JOCTOBEPHOCTH MOJYYEHHBIX
BBIBOJIOB M 000OILEHNI;
* TPOTHO3MPOBATH BO3MOXKHOE JlAIbHEHIIee pa3BUTHE OHOJOTHYECKHX IPOLECCOB U HX
HOCJEICTBHSI B AHATOTMYHBIX MJIM CXOJHBIX CUTYAIUAX, @ TAK)KE BBIIBUIATh MPEINOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

Pabota ¢ nuapopmanmeii:
* TPUMEHSTH pa3INYHblE METOABI, WHCTPYMEHTBHI W 3allpochl TpPH TIOMCKE U oTOOope
Ouonornyeckor MHPOPMALIMU WM JAHHBIX U3 UCTOUYHUKOB C YYETOM INPEATIOKEHHON yueOHOM
OMOJIOrMYECKOM 3a1a4H;
* BBIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATH U HMHTEPIPETUPOBATH OMOIOTHYECKYIO
UH(POPMALIHIO PA3INYHBIX BUIOB B (HOPM IPEACTaBICHUS;
* HAXOJIUTh CXOJHBIC apTryMEHTHI (MOATBEPKIAIOIINE WK OMPOBEPTaIOLINe OAHY U Ty XKe HJIEIO,
BEPCHUIO) B pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX;
* CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (QOpMY TpeAcTaBieHUs UHPOpMALUU U
WITIOCTPUPOBATH pelllaeMble 33a49i HECTIOKHBIMU CXeMaMH, TUarpaMMaMi, WHOW TpaduKoil 1
UX KOMOUHAIUSIMU;
* OIEHHWBATh HAAEKHOCTH OWOJIIOTHYECKOW HHOOPMAIMH IO KPHUTEPUSM, MPEITOKEHHBIM
yuuTeNneM Uin chopMyIUpOBAaHHBIM CAMOCTOATEIBHO;
* 3aIIOMHHATH ¥ CUCTEMaTHU3UPOBATh OMOJIOTHYECKYI0 HHPOPMAIIHUIO.

B cgepe oenaoenus ynusepcanvmvimu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCmEUAMU
Ob61enue:
* BOCIIPUHUMATh M (OPMYJIHUPOBATH CYXAEHUS, BBIpaKaTh AMOIMH B MPOIECCE BBIMOJIHEHUS
NPaKTUIECKUX U JTA00OPATOPHBIX padoT;
* BBIpaXaTh ce0s (CBOIO TOUKY 3pEHMS) B YCTHBIX U MMCbMEHHBIX TEKCTAX;
* pacro3HaBaTh HEeBepOalbHBIE CPEACTBa OOIIEHHS, TIOHUMATh 3HAUYEHHE COIMANBHBIX 3HAKOB,
3HATh U PACMO3HABATH MPEANOCHIIKM KOH(QIUKTHBIX CUTYyallUH M CMAr4aTh KOH(JIMKTHI, BECTH
MIEPErOBOPHI;
* NIOHMMaThb HaMEpPEeHMs JAPYIHX, MPOSBIATH YBAXHUTEIHHOE OTHOIIEHHE K COOECEIHHMKY U B
KOPPEKTHOI opme popMyIrpoBaTh CBOU BO3PAKEHHUS,;



* B XOJ€ JMaJora W/WIM JIUCKYCCHH 3a/aBaTh BOIPOCHl IO CYHIECTBY 00CYXIaeMOMH
OMOJIOTMYECKOI TEeMbI U BBICKa3bIBAaTh UJIEH, HALIEJICHHBIC Ha pelIeHre OMOJIOTHUECKON 3a1auu U
nojjep)kaHue 0yaroxenareIbHOCTH OOLICHNUS;
* COIOCTAaBJIATh CBOM CYXJICHUS C CYXKICHUSAMH APYTrHUX YYaCTHUKOB IUaiiora, oOHapyXKHBaTh
pa3ianyus U CXOACTBO MO3ULIMM;
* MyOJIMYHO MPECTABIATH PE3YJIbTAThl BHIIOJIHEHHOTO OMOJIOTHYECKOTO OIbITa (IKCIEPUMEHTA,
UCCIIEIOBaHUs, IIPOEKTA);
¢ CaMOCTOSITENIBHO BBIOMpaTh (OpPMAT BBICTYINICHHS C Y4€TOM 3a/1ad Mpe3eHTAluu |
0COOEHHOCTEH ayIMTOPUU U B COOTBETCTBUM C HUM COCTaBJISITh YCTHBIE U MMCbMEHHbBIE TEKCTHI €
MCII0JIb30BaHUEM WIIIIOCTPATUBHBIX MaTEPUAJIOB.
CoBMmecTHas 1eATeNIbHOCTD (COTPYJHUUYECTBO):
* [IOHMMAaTh ¥ HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHJHOM M HMHIUBUAYAIbHOH padOThl IpH
pELICHUH KOHKPETHOM OMOJIOrMuecKoi npobiieMbl, 000CHOBBIBATH HEOOXOAUMOCTb TPUMEHEHHUS
IpyNIoBbIX (GOpM B3aUMOJICHCTBUS IPU PEUICHUH MIOCTABICHHON y4eOHOH 3a/1a4H;
* IPUHHUMATH LIE€Jb COBMECTHOM [JEATEIBHOCTH, KOJUIEKTUBHO CTPOMTbh JCUCTBHS IO €€
JOCTUKEHHUIO: PpacHpeleNsiTh PO, JOrOBApUBATHCH, OOCYKJIaTh MpPOLECC U Pe3ynbTar
COBMECTHOH paboTBhl;
* yMeTb 000011aTh MHEHHUSI HECKOJIBKUX JIFO/ICH, MIPOSBISATh TOTOBHOCTh PYKOBOJIUTh, BBITIOHATh
NIOpY4YEHUs, IOJUUHATHCS;
* IUIAHUPOBAaTh OPraHMU3ALMI0 COBMECTHOM pabOThl, ONpPENENATh CBOIO pOJb (C ydu€ToM
OPEANOYTEHU U BO3MOXHOCTEH BCEX YYaCTHMKOB B3aMMOJICHCTBHSA), paclpenieisaTh 3ajaud
MEXJly WIEeHaMHd KOMaH/bl, Y4acTBOBaTh B IPYIIIOBBIX (opMax paboTsl (00CyxkaeHus, 0OMEH
MHEHHSMHU, MO3IOBbIE IITYPMBbI U UHBIE);
* BBINOJHATH CBOIO YacTh pabOThl, JOCTUraThb KayeCTBEHHOI'O pe3yJbTaTa II0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATh CBOU ACUCTBUS C APYTUMU YJIEHAMH KOMAaHIbI;
* OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMN MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO
c(OpMYIMPOBAHHBIM YYAaCTHHKAMU B3aUMOJICHCTBUSA; CPAaBHUBATh PE3YJIbTaThl C HCXOJHOM
3a7a4el M BKJIAJ KaKJIOTO WieHa KOMaHAbl B JOCTHKEHHE pPe3yJbTaToB, pa3ienirh chepy
OTBETCTBEHHOCTH U IIPOSBIIATH TOTOBHOCTD K IPEJOCTABIECHUIO OTUETA NIEPE TPYIIIION;
* OBJIAZICTh CHUCTEMOM YHHMBEpPCAJIbHBIX KOMMYHUKATHBHBIX JEWCTBUH, KOTOpas 0OecreuyrBacT
c(OPMHPOBAHHOCTH COLMANIBHBIX HABBIKOB U AMOIIMOHAILHOI'O MHTEJIEKTa IIIKOJIBHUKOB.

B ceepe o6nradenus ynusepcanvhvimu yueOHbIMU  PeYNAMUBHBIMU — OCUCTEUAMU.:
Camoopranusanus:
* BBIABIATH MNpOOJEMBbl JJsl PEHICHHUS B JKU3HEHHBIX U YYE€OHBIX CHUTYyalUsX, HCIONb3Ys
Ouosornyeckue 3HaHMs;
* OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAaX MPUHATHS pelleHuil (MHAUBUAYaJIbHOE, IPUHATHE
pEILlIEHNUs B IpyMIe, IPUHATHE PELLICHUI TPYIIIOi);
* CaMOCTOSITEJIbHO COCTAaBJISATh AITOPUTM PELIEHUs 3aJauM (UM €ro 4acTbh), BBIOMpaATh CIOCO0
peuieHnss yueOHOM OMOJIOTMYECKON 3aaud ¢ Y4€TOM MMEIOLIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MPEJIaraéMble BApUAHThIl PELICHU;
* COCTaBIATh IIIAH JEMCTBUM (IUIaH peaJn3allid HaMEUEHHOIo aJropuTMa pelIeHus),
KOPPEKTUPOBATh MPEAJIOKEHHBIH alIrOpUTM C YYETOM TOIYYEHHsS] HOBBIX OMOJIOTHMYECKHX
3HaHUH 00 N3ydyaeMoOM OHOJIOTHYECKOM OOBEKTE;
* 1eTaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIIeHHE.

CaMOKOHTPOIIB (peduiekcusi):
* BJIAJIETh CIIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAIIUU U peIIeKCUH;
* 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYyalluH U IIpeyiaraTh IUIaH €€ U3MEHEHMS;
* YUUTBHIBaTh KOHTEKCT U NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPHU pPEUICHUH
yueOHOI OMoJornyecKon 3aauu, aaanTUPOBATh PELICHUE K MEHSIOIUMCS 00CTOSTENbCTBAM;
* OOBSICHATH MPUYMHBI JOCTUXKEHHUS (HEIOCTHKEHMsS) DPE3yJbTaTOB JESTENbHOCTH, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY, YMETh HAXOUTh MO3UTUBHOE B MIPOM3OLIE e CUTYallUH;



* BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBLIMXCS
CUTYallUii, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;
* OLICHUBATh COOTBETCTBHE PE3Y/IbTaTa LIEIH U YCIOBUSM.

OMOLMOHATIBHBIN UHTEIIIEKT:
* pa3nuyarh, Ha3bIBaTh U YIIPABIIATh COOCTBEHHBIMHU 3MOLMSIMU U SMOLIUSAMU JIPYTHX;
* BBISIBJIATH ¥ AHAIM3UPOBATH IPUYHUHBI YMOIHH;
* CTaBUTb €05 HA MECTO JPYroro 4ejaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS APYroro;
* peryaupoBaTh Coco0 BRIPaKEHUS SMOIIHHA.
* [Ipunsrtue cebs u qpyrux;
* OCO3HAaHHO OTHOCHUTHCS K IPYTOMY YE€JIOBEKY, €r0 MHEHUIO;
* IpU3HABATh CBOE MPABO HA OLIMOKY U TaKOe K€ IPaBo JIPpyroro;
* OTKPBITOCTH ce0€ U IPYTHUM;
* 0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT;
* OBIJETh CHUCTEMOH YHUBEPCAIbHBIX YYEOHBIX PpEryIsATHUBHBIX JCUCTBUI, KOTOpas
o0ecrnieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS MO3MLUA
JUYHOCTH), W OIKU3HCHHBIX HABBIKOB JIMYHOCTH (ympaBieHus cO0O0H, CaMOJUCIUIUIMHEL,
YCTOMUYUBOTO MOBEJICHHUS).
IIpeamMeTHbIe pe3yabTaThl OCBOSHHS IIPOTPAMMBI

B no3naBarenbHOM (MHTEIUIEKTYaIbHOMN) cdepe:
— MPHOOpPETEHHE OIBITa HCIOJIB30BAHUS METOAOB OMOJOIMYECKOW HAYKH C LENbI0 M3y4YCHUS
OuoNornYeckux OOBEKTOB, SBIEHUH U TNPOLIECCOB: HAOJNIOJCHHME, ONUCAaHHE, IPOBEACHUE
HECIIOKHBIX OMOJIOTHYECKUX OIBITOB M OJKCIIEPUMEHTOB, B TOM YHCIIE C HCIIOJIb30BAaHHEM
aHaJIOTOBBIX U LIU(PPOBBIX OHOIIOTNYECKUX TPHUOOPOB U UHCTPYMEHTOB;
— (opMHUpOBaHHE yMEHHUS MHTETPHUPOBATH OMOJIIOTMYECKHE 3HAHHMS CO 3HAHUSAMH U3 APYTHX
yueOHBIX peaMeTOB ((DU3UKH, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS U T. 11.);
—[JdopmupoBaHne yMeHUH pemarh y4eOHBIE 337aui OMOJIOTHMYECKOTO COJIEPIKAHHMS, BBISBIATDH
IPUYMHHO-CJIEICTBEHHBIE CBS3U, IPOBOAUTH KAUECTBEHHBIE U KOJIMYECTBEHHBIE PACUEThI, J1E/1aTh
BBIBOJIGI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTAaTOB;
— (opMupoBaHHe yMEHHs IUIAHUPOBATh Y4eOHOE HCCIENIOBaHME WIM MPOEKTHYIO paboTy ¢
y4eTOM TIOCTaBIIEHHOW IeNu: (OpPMYIHUpOBaTh MpOOIEMy, THUIIOT€3Y M CTaBUTh 3a/aud
UCCIICIOBaHMs, BBIOMpAaTh a/IeKBATHO IIOCTABJICHHOM LEJIM METOJbl, JIeNaTh BBIBOJBI 110
pe3yabTaTaM HCCIEeIOBAHUS WM TIPOSKTHOM e TeIHbHOCTH;
— @QopMmupoBaHue HHTEepeca K YrIIyOJeHHIO OHOJOTHMYECKUX 3HaHUU (mpeanpoduibHas
MOJArOTOBKA W MpodeccuoHanbHas OpUEHTAIMsl) U BBIOOPY OHMOJOTMU KakK MPOQPHIBHOTO
npeaMeTa Ha CTYNEHH CpEIHEero IOJIHOro oOpa3zoBaHus i Oynymed mpodeccrnoHaabHON
NeSITeIbHOCTH, B O0JIaCTH OWOJIOTHH, MEIWIIMHBI, SKOJIOTHUH, TICHXOJOTHH, BETEpUHApPHH,
CEJIBCKOI0 XO35ICTBA;
— BJaJeHHE HaBBIKAMH pPa0OTBI ¢ WH(MOpMAIMeld eCTeCTBEHHO-HAYYHOTO COJCpIKaHUs,
Ipe/CTaBIeHHON B pa3HOM (opme (B BuAe TeKcTa, TaOJIMYHBIX JAHHBIX, CXeM, IpaduKoB,
auarpamm, Mojened, u300pakeHui), KpPUTUYECKOro aHaiu3a HH(OpMaluud U OLEHKHU ee
JIOCTOBEPHOCTH;
— YMEHHE MHTETPHUPOBATH OMOJOTHYECKUE 3HAHHS CO 3HAHUSMH APYIHX y4EOHBIX MPEIMETOB;
UHTEpeC K YrIyOJeHHto OMOJOTMYECKMX 3HAHUH W BBIOOPY OHMONOrMHM Kak MPOQHUILHOTO
mpeAMeTa Ha YPOBHE CpemHero oOmiero oOpaszoBaHus uisi Oyaymied mnpodeccuoHaIbHON
JeSITeIbHOCTH B 00J1aCTH OMOJIOTUH, MEUIIMHBI, SKOJIOTHH, BETEpUHAPUH, CEIbCKOTO XO35HCTBA,
MUIIEBOH MTPOMBIIUIEHHOCTH, TICUXOJIOTHH, UCKYCCTBA, CIIOPTA - UMETh YETKUE TIPE/ICTABICHUS O
MaTepHaTUCTUYECKON CYIIIHOCTH T€HOMOB JKHUBBIX OPTaHU3MOB U PETYISLNIO UX PaboThI;
— 3HaHWE OCHOBHBIX ()aKTOPOB OKPYKAOIIEH CpeIbl, BIUSIONINX HA Pa3BUTHE U CYIIECTBOBAHHE
KHUBBIX OPraHU3MOB, aJaNTalui K (pakTopaM OKpyXKarolei cpebl;
— 3HaHUE OCHOBHBIX ITO/IX0JI0B OMOTEXHOJIOTHH, UCIIOJIb30BaHM €€ JTIOCTHKCHUI B COBPEMEHHOU
KHU3HU YeJIOBEKa, 0COOEHHOCTH MCIIOJIb30BAaHUS JKUBBIX OPraHU3MOB JJISi MPOU3BOICTBEHHBIX
HYXJT 9YeJIOBEKa;



— 3HaHUE OCHOBHBIX TIOAXOJOB CEJIEKIMM U OHOTEXHOJOIMH KYJIbTYPHBIX PACTEHMH,
XapakTepu30BaTh T'€HETUYECKH MOAM(PUIMPOBAHHBIE pACTEHUS, OINEPHUPOBATH MOHATHIMH,

ruopuIU3aIus,

OTHaJICHHAasA

ruOpUI3aIms,

TpaHnchopmarlus, MyTareHe3, FeHeTHYeCKOe PeIakKTHPOBAHHUE,
— TMOHMMaHHE MOJICKYJISPHBIX MEXaHH3MOB pealn3allii HACIEACTBEHHON HWH(OpMAIUu u
YMCHUC CBO60[[HO ONneprupoBaTb OCHOBHBIMHU TIOHATHAMU MOJIGKYJIHPHOI;'I 6I/IOJIOFI/II/I n €€
COBPEMEHHBIX HAIPaBJICHUI —T€HOMHKH, METATCHOMHKH, IIPOTCOMHKH;

— 3HAHWE OCHOBHBIX 3a00JIcBaHHWI YEJIOBEKa, MEXAaHHW3MOB HX Pa3BHTHA, CIOCO0aX UX
JIMarHOCTUKH W JICUCHHUS,
[10J¢opMupoBaHnEe yMEHHUS HCIOJIB30BATH IMOHATUHHBIA ammapaT ¥ CHUMBOJMYECKHH S3bIK
TEHETHKH, TPAMOTHOC MPUMEHEHHE HAYYHBIX TEPMHHOB, MOHSITHH, TEOPHUH, 3aKOHOB JIJIs
00BsicHEHUST HAOIIOJaeMBIX OMOJIOTUYECKUX OOBEKTOB, SIBICHUI M IMPOIIECCOB, MO3BOJISIONINX
3aJI0KUTh (DYHIAMEHT HAyYHOT'O MUPOBO33PEHHSI.
B 1nieHHOCTHO-OpUEHTAIIMOHHOM cdepe:

— 3HaHHe, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJOTMH MOJICKYISPHONH OHMOJOTHH IMO3BOJISIET
YCIEIIHO pellaTh TaKWe 3J000JHEBHbIC MPOOJIEMbI, KaK OXpaHa OKpYKaloleil cpepl,
COXpaHEHHE 3/J0POBbSI YEJIOBEKA, KOHTPOJIb M BOCCTAHOBJIIEHHE YKOCHCTEM.

5-6 kaaccsl (34 yaca)

HWCKYCCTBEHHBII

oTOOp,  reTeposuc,

TEMATHYECKOE INIAHUPOBAHHUE
Monayab «Kak KMBOTHbBIE U PACTEHUS] NMPUCHOCAOIMBAIOTCH» (IBOJTIOIHUOHHAS IKOJIOTHUS)

Tembl

OcHoBHOE€ CoacpisKaHuE

,}IeﬂTeJIbHOCTL INKOJbHUKOB

1. MBI wucciexyem
JKHBbBIE 00bEKThI
(69)

CsaoiicTBa u CTpOEHHE KHUBBIX
OpraHusMoB (CTpoeHHE KJIeTKH). Bwu,
0c00b — OpraHM3M Kak eJuHas CHCTeMa.
Ananrtanuu (npucrnoco6nenus). [lonstue

romeocrasa KHUBOTO OpraHu3Ma.
CriocoOsr ero NoJIAep KaHus.
OrpanuueHus  MOp(ONOrHUECKUX U

(I)I/I3I/IOJ'IOFI/I‘ICCKI/IX aJanTaluii. Hoquy
OpraHnu3Mbl HE CTAHOBATCHA OECKOHEUHO
60J'IBIJ_II/IMI/I, MaJICHbKMMMH, BCCAIHBIM.

HccnenoBatensckue  pabOTHI
«Bce 1mu (cuHMIBL, Oenkw,
Oepe3bl U T.1I.) OJWHAKOBBIE?
DOTOKBECTY.

[IpakTuueckas pabora
«CocraBisieM KHUTY PEKOPJIOB
PaCTCHHI W )KUBOTHBIX HAIIIETO
Kpas».

2.Bausinue
OKPY:KaKOLIeH
cpeabl HA JKHBbIE
opranu3msbi (12 1)

DakTopbl OKpYKarolein cpenbl
(abuoTHueckue, OMoTHYECKHE,
aHTPOIIOTEHHBIE). [Ipumepsr

abnoTHyecknx (haKTOPOB, OKA3BIBAIOIIUX
OCHOBHOE BIIMSTHHE Ha
KHU3HEJIEATENbHOCTh JKUBBIX OPraHU3MOB:
TeMIIeparypa, CBET, BITYKHOCTb.
OcHOBHBIE 3aKOHOMEPHOCTHU
MPHUCIIOCOOICHNS KUBBIX OPTaHU3MOB K
abnOTHYECKUM daxTopam.
[Tpucnocobnenus K OCHOBHBIM
abuotnyeckuM (hakTopam: Temmeparypa,
BJIQKHOCTH H CBET.

[Ipaktnueckoe 3anatue «lLlBet
U Temno» (KyOMKH  Ibaa
B3BECHTD, ITOJI0KUTHh B YaIlIKH
Iletpy Ha  pa3HOLBETHYIO
Oymary, uepe3 30 MuUHYT
B3BECUTh 3aHOBO —  KTO
ObICTpee pacrtasii).
[IpakTnueckoe 3anstue «4Urto
pacTBopsieTcs B BOJC»
(3KCTIepUMEHT «Knnkwnit
nomy). [IpakTudeckoe 3aHsITHE
«Auddy3us BemecTs B Boje
(pacTBOpBI)», «JIBrxeHue
PacTBOPOB MO LBETKY.
[IpakTrueckoe 3anstue «Jlen
J1aBaeT B Boje (aiicOepry,
3amMep3aHue BOJOEMOB)Y.
[IpakTuueckoe 3anstue «Jlen
MIpU 3aMep3aHuHN
pacimpsieTcs» (pa3pymnieHue




KamHsI (To4Bo0Opa3oBaHUeE),
3amMep3aHue KIETOK).
[IpakTueckoe 3aHATHE
«IIly6a» (kyOuku h11:9i F:1
3aBEPHYTH B pa3HbId MaTepual,
B3BECHTb). [IpakTnueckoe
3ansATHe «lIMTMEHTBI» (MOXKHO
pa3aenuThb Ha BaTMaHe
Kpacutenu u3 (hIoMacTepoBy.
[Ipaktnueckoe 3ansitue «Kak
JKUBOTHbBIE IUIABAIOT B BOJE»
(OKCIEpUMEHT C MMUIETKOM ).
HccnenoBatensckue  pabOTHI
«Bnusnue  cBera  (Temia,
BJIQ&)KHOCTH, COCTaBa I10YBbI)
Ha pPaCTEHUS B €CTECTBEHHBIX
WIH MCKYCCTBEHHBIX
yclIoBusiX» (Ha JOCTYITHOM
MaTepHae).

3.
B3aumoneiicTBus
JKHBBIX
opranu3mos (4 4)

buotnueckue (bakTopBhl.
3aKOHOMEPHOCTH Pa3BUTHS MEXBHJIOBBIX
B3aMMOOTHOLICHUH. Konsposmronus
(XMILIHUK-KEPTBA; Mapa3uT-X0351H)
OBoJIOLUS CTpATeruid 1OObIBaHUS THILH.

HccaemoBaTenbckas pabora
«Habmronenus 3a
B3aMMOOTHOILIEHUSIMU

JKUBOTHBIX TP  J1I0OBIBAaHUH
numy (KOPMYILKH JUIsl TITHI,

ConuanbHOCTb. Bunpi-BceneHupl. | uisi TOPOACKUX WM CEJIbCKUX
[lepeuens pacteHuii-BpeauTesnei. KUBOTHBIX ). Be6-kamepoi».
UccnenoBarenbckass ~ paborta
«PacnpoctpaneHue BHJIOB-
CHHAHTPOTIOB B HaIlen
MECTHOCTH»
4. UYenoBek B | AHTponiorennbie ¢aktopsl. [IpaBma mnm, | [IpakTuueckas paborta
JKU3HU PAacTeHWd W | UTO TMEpBOOBITHBIE JIOAM kUi B | «PasHOOOpa3ue  KyJIbTYpHBIX
KMBOTHBIX? (6 4) rapMOHUHU C TIpUpoAoid. OTOMANTHUBAHUE | PACTCHHI B BaIllEeM PETHOHEY.
U TpUpYyYEeHUE >XKUBOTHBIX U pacTeHuid. | MccnenoBaTtensckas  pabota
3aueM cracaTh BbIMHparolue BUJbl, Kak | «BiusHue AHTPOIIOTEHHBIX
910 nenatb. KynbTypHble pacTeHus u ux | (akTopoB Ha pa3BUTHE
nukue npeakd. IloueMy BakHO UX | pacTeHMI B

coxpaHiaTh. Pa3HOOOpaszue KyJIbTypHBIX
pacTeHWil W WX 3HAYCHHWE B IKHU3HH
yenoBeka. KpacHas  kHura  Bamei
TEPPUTOPHUH. Oco60o OXpaHseMbIe
TEpPPUTOPUH, 3amoBeHUKH Poccuu u
MUDA.

rOpo/JIe/HACEIIEHHOM ITYHKTE».
DKCKypCHsi/TIpakTUIecKas
pabotra «OOIIT B Bamem
peruoHe — YHUKaJIbHBIE
OOBEKTHI PUPOIBDY.

5. OJKkoJorudeckue
Humu (6 4)

buochepa — ogHa U3 BaKHEHIIHX
00oJ104eK 3emutu. Uro TaKoe
(OKOJIOTUYECKHE HHIIW» U KaK OHU
dbopmupytorcs? DopMHpOBaHUE 3HAHUNA
o OnopazHooOpa3uio KU3HEHHBIX (HopM,
OBEIEHYECKNX MIPUCTIOCOOICHUH,
Moau(HUKAIIMOHHAS HW3MEHYMBOCTH (HA
06a30BOM YpOBHE). Pacturenbubie

COO6IJ.I€CTB3. U uUX Tumnel. Pa3putne u

HccnenoBaTeabcKkue
«OKOJIOTHYECKHE HUIIN
BOKpyr Tebs — omucaHue
(akTopoB OKpYyXKaromieu
cpensl». HccnenoBaTenbcKue
paboTsl «DeHoJornYecKue
HAOIIOIEHUS».

paboThI




‘ CMCHBI PACTUTCIIbHBIX COO6H.[€CTB.

Mopayab «OcHOBBI pacTeHHEeBOACTBa» 7-8 kiaccel (68 yacoB)

Tembl

OCcHOBHOE co/Iep:KaHue

I[eﬂTeJIbHOCTb INKOJIbHUKOB

Tema 1. BBegenue
B PACTEHHEBOICTBO
(29

Uro-Takoe pacTeHUEBOACTBO: OCHOBHEIC
(hakTopbI BhIpAIIUBAHUS PACTCHU.
Hcropust pa3BUTHS arpOXUMHYECKHX
3HaHu# (pabotsl M.B. JlomoHocoBa, 1O.
JIubuxa, bByccenro, B.B. Jlokydaesa,
K.A. Tumupszena, I1.A. Koctbiuena,
JI.H. IlpsiHumHukoBa u zp.).

[IpakTuueckas padbora «bouka
JInGuxax.

Tema 2.
ArporexHHYeCKHUi
IKCIEPUMEHT (6 1)

[IpaBuna nocTaHOBKH
arposkcrepuMeHToB. [loctaHoBka
AKCIIEPUMEHTOB C pacTeHUsIMHU. Br16op
TEMBI, COCTABJIEHUE TUIIOTE3bI, LI U
3a/1a4 HKCIIEPUMEHTA 10 BbIPALIMBAHUIO
pacTeHuil B KOHTPOJIUPYEMOU Cpee.
KonTtponu, moBTopHOCTH, IPOBEIECHHE
skcnepuMeHTa. [InanupoBanue
skcriepuMenTa. OueHka pe3yabTaToB
JKCIIEPUMEHTA.

BBIpAIIMBaHUs CaJaTOB U MUKPO3EJICHU B
KOHTPOJIHPYEMbIX HCKYCCTBEHHBIX
YCIOBUSIX.

OcBoeHHE TEXHOJOTNH KpYrjioroauaHoro

Uccnenosatenbckas pabora
«DaKTOpBI, BIMIOLIIUE HA
npopactaHue ceMsiH (pocT
IPOPOCTKOB).

[Ipaktrueckas padota «Coop
YCTAHOBKH [T BEIpAIIMBAHUS
pacTeHuil B KOHTPOJIHPYEMBIX
YCIIOBHSX.

Tema 3. Poan
XHMHYECKHX
3JIEMEHTOB B
NUTAHUU PACTEHUH
(20 v)

Bopna. PactBop. BeiTskka. AHHMOHBI,
KaTHOHBI, JIEKTPOIPOBOIHOCTH U pH
pactBopa. Poiab XMMHUYECKUX 3JIEMEHTOB
B IUTaHWM pacTeHuil. [Tomyyenue
MUATATEIbHBIX BEIIECTB PACTEHUSMH.

Y noOpenus: oprannueckue,
MUHEpabHbIE, MUKPOOUOIOTUYECKUE.
Tunsl nutanus pactennil. Boznymxoe u
MUHEpalbHOE (KOPHEBOE) MUTAHKE
pacteHuil. TpaHCIOPT NUTATEIbHBIX
BEILIECTB PACTEHUI: BOCXOIALIUN U
HUCXOIIIINH TOK. Baxkuelimue
KaJuifHele, pochopHbIe U a30THBIE
yaoOpeHusi, ux cBoictra. [Ipocteie u
CIIOKHBIE YIOOPEeHHS.

Poct u pa3zButHe pacTeHUM: dTANBI
OHTOT€HE3a, (DAKTOPHI, BIUSIONINE HA
POCT pacTEHHIl: CBET, TYCTOTa MOCAOK,
nuTaHue, cyocTpar.

Oco0eHHOCTH TUTAHUS

YKU3HM pacTeHnid. POopMBI a30Ta U X
IpeBpalleHe B OYBe.

Wcrtounuku docdopa ans pacreHusl.
3HaveHue gochopcoaepxKamux
coeuHeHud B KieTke. Poin
MaKpOIPrHUECKUX coeruHennii pocdopa

paCTeHI/Iﬁ a30TOM. A30T H €T0 3HaUCHUE B

[IpakTuyeckas padora «Cxembl
IIUTaTEIbHBIX PACTBOPOB. Pacyer
7103 y1oOpeHui A1 MUTATeIbHBIX
pacTBOPOBY.

[Ipaktuyeckas padota «IIpaBuna
CMEIINBAHUS yI100pEHUI»
[IpakTnyeckas pabdora «Ilutanue
pacTeHUI: TEXHOJIOTHS
IIPUTOTOBJIEHUS IUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYpPY.
IIpakTryeckas pabora
«MOHUTOPUHT MUHEPATILHOTO
NIUTaHWs PACTCHUID.
[IpakTnueckas pabora
«PacturenbHas TMarHOCTUKAY.
UccnenoBarenbckas pabora
«O1eHKa COCTOSIHNS KOMHATHBIX
pacTeHui, paCTEHUI Ha MIKOJIbHON
TEPPUTOPHUH, YCTAHOBKA MPUINH
MAaTOJIOTUYECKUX COCTOSIHUH (TIpu
Hanuuun)». Mcenenoparenbekas
paborta «OreHKa BIHSHUS
pa3IMYHBIX IEMEHTOB HA
COCTOSTHUE pacTeHHi! (cocTaBleHUE
Pa3IUYHBIX TOJAKOPMOK)».




B DHEPTETHYECKOM OOMEHe.

Brustaue xanust Ha pU3HMYECKUEe CBOMCTBA
MPOTOILIA3MBI, Ha (PePMEHTHI
yIJ€BOIOPOAHOrO 0OMEHa, CUHTE3
OenkoB u aAp. Ponb xanws B
Mo//Iep>KaHuU MOHHOTO OanaHca B
TKaHsX, B MPOIECCaX CaMOPETYIISIUU.
Perynsitopnas u
CTPYKTypoOOpa3oBaTeIbHas poJib
KaJblus. Y4yacTue B 00pa30BaHUU
KJIETOYHOM CTEHKH, MOJJICP>KaHUN
CTPYKTYpbl MEMOPAH U PEryJsius ux
MIPOHUIIAEMOCTH.

3HaueHue MarHusi B Mmetabonusme
pactenuii. Maruuii B coctaBse
xJI0po(uiia, CX0ACTBO XJIopoduiria u
reMorjioOMHa Kak CBUJIETENbCTBO
€MHCTBA OPraHUYECKOTO MHUpAa.

Cepa u ero OCHOBHbIE COEAMHEHUS, UX
pOJIb B CTPYKTYPHOM OpPraHU3auu
KJIETKH, Y4aCTHE B OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX
MukposnemenTsl. [IpeacraBienus o
POJIM MUKPO3JIEMEHTOB B META00JIN3ME
pactenuii. OcoOEHHOCTH MOCTYIUICHUS
MHUKPOIJIEMEHTOB B PACTCHHSI.
CuHepru3m 1 aHTaroHU3M

3JIEMEHTOB ITUTaHUS PACTCHUIA.
PacturenbHast iMarHoCcTHKa U METOIbI
UJeHTU(DUKAIIMN HE0CTaTKa/N30bITKA
3JIEMEHTOB MUTAHUSL.

Tema 4.
Peryasitopsl pocra
pacreHmii. 3amura
pacrenui (4 4)

[TonsaTue o perynsropax pocTa pacTCHHUM.
CtuMynsaTopsl pocta — GUTOrOPMOHBI
(aykcuHbI, THOOEPEITHHBI,
LIUTOKUHUHBI). UTHrHOUTOPHI pocTa
pacTeHUN:

1. npupoansie (aOciu3oBast KUCIOTa U
HEKOTOpbIe (DEHOJIbHBIE BEILIECTBA
(uxymapoBasi, KOpU4yHasi, CaTUIIIIOBAas
KHUCJIOTHI).

2. cuHTeTu4eckue (Mop(haKkTHUHBI,
perapaanThl, 1e(OITUAHTHI, JECUKAHTHI,
repOuIuap). DUTOMOHUTOPHUHT U
OIIEHKA COCTOSIHUS pACTCHUH.
CoBpeMeHHBIE cITOCOObI MOHUTOPUHTA.
3amunra pacTeHUN OT BpEeIUTENEH:
OCHOBBI OMOMETO/1A.

IIpakTryeckas pabora
«DUTOMOHUTOPHHT H OIIEHKA
COCTOSIHMS PACTECHUIA.
CoBpeMeHHbIE CTIOCOOBI
MOHHUTOPHHTaY.
HccnenoBatensckas padboTa
«BnugHue retepoaykcuHa Ha
npopacTanue (POCT Ha pa3HbIX
CTa/IuAX, B Pa3HbIX YCIOBUSX)
Pa3IUYHBIX PACTECHHID.
[IpakTuueckas pabora
«MHCeKTapuu: paBuiia U yCIOBUS
pa3Be/ieHus OJIE3HbIX
HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEeHHAas1
KYyJAbTYpPBI, HX
INPUMCHECHUC B

Bopnast, necuanas u nouBeHHas
KYJIbTYpPbl, UX TPUMEHEHHUE B
BbIpalMBaHuu pacrenuil. [Iposenenue
BOJIbI B KOpHE U cTe0sIe pacTeHUH.
BoiHBI pexnM pacTeHUI: CTPOCHHE

[TpakTuueckas pabora «KopHeBoe
JABIICHUE.

[IpakTuueckas pabora
«IIpuroroBnenue npenapara
YCTBHUIl METOJIOM CIIETIKA».




BbIPAIIIMBAHUY
pacTreHwuii.
duzuojiorus
pacrenuii (8 )

YCTBHIL: (PaKTOPBI, BIUSIOIINE HA UX
PacKphITHE U 3aKpBITHE. 3HAYCHUE
MEXaHU3Ma PeryJsLUuU UCTIApPEHUS BTk
pacTeHueM.

@OTOCHHTE3 — YHUKAIBHBIN IIPOLIECC
pactenuii. TeMHOBas u cBeTOBas (a3bl
¢dorocunTesa. 3HaueHune HOTOCHHTE3A
IUIS )KUBBIX OpraHu3MoB. DakTopsl pocTa
pacTeHui: BO3AYX U a’palus.
[TonzemHOe AbIXaHHWE PACTEHHUIA: COCTaB
MMOYBEHHOTO BO3/yXa, Fa3000MeH.
I"azoo6men

npy OECIIOYBEHHOM BBIpAIIBAHUY.

HccnenoBatensckue paboTh
«Bnusgaue ycnoBuil cogepkaHus
pacTeHu Ha KOJIMYECTBO YCTBUID).
[IpakTuueckas pabora
«DyHKIIMOHAJIbHAS] TUATHOCTUKA
pacTeHuii 1o akTUBHOCTH
XJIOPOILIACTOB.
Uccnenosatenbckas pabora
«Omnpenenenue xaopodmwmia A u
b, onenka

(hOTOCHHTETHYECKON aKTHBHOCTH
pacTtenuii U (hakTOpOB, BIHUSIOLINX
Ha Heey.

[IpakTrueckas paboTa «As3parnus,
CO2 u O2. Jlpixanue pacTeHU».
[IpakTrueckas padota «JIprxanue
pacTeHUM: OLIEHKAa NHTEHCUBHOCTH
JIbIXaHUS PaCTEHUM U IJIOZ0BY.
HccnenoBatenbckue paboThl
«BnusiHe crioco0a BeIpaIBaHUS
(cocTaBa mUTATEILHON CMECH,
CXEMBbI BHECEHHUS) HA POCT U
pPa3BUTHS PA3IUYHbBIX PACTEHUI.

Tema 6.
KyiabTypHbIe
pacTeHus.
CoBpeMeHHbBIE

acNeKThI ceJTeKIHI
(20 v)

Kak yenoBek crasl UCIIOIb30BATh
pactenusi? CBsi3b pa3BUTUS LUBUIN3ALUN
YeJIOBEKA U OJIOMAIlIHUBAHUS PACTEHUI.
JomecTukarus.

HacnenctBeHHOCTD M M3MEHYMBOCTD —
OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBoCTh. BBl N3MEHUNBOCTD.
I'en —marepuanbHBII HOCHTEIb
HACJIEICTBEHHOCTU ¥ U3MEHYHUBOCTH.
Hyknennosbie kucnotsl. Jlokanuzanus
TEHETUYECKOT0 MaTepHralla B KIETKE.
Henenue knerok. Permkanus JIHK.
OcHoBHast 1orMa MOJIEKYJISIPHOM
6uonoruu. Tpanckpunuus. TpaHcasuus.
Myranuu.

D¢ dext OyTbUIOUHOTO FOPIIBIIIKA U
reHeTuyeckoe pazHooOpasue. Uro Takoe
reH0aHk? 3aueM CoOXpaHsTh
TE€HETUYECKNE PECYPCHI pACTEHUIN?
OcHOBHBIE CTIOCOOBI

COXPaHEHHUS FeHETUYECKUX PECYPCOB
pacteHuii (ex situ u in situ).

3nauenue padbot H.M. BaBuiosa. 3akon
TOMOJIOTMUYECKUX PpA0B. LIeHTpsI
MIPOUCXOXKACHUSI KYIbTYPHBIX pacTEHUI
H.U. BaBunosa u I1.M. XKykoBckoro.
OCHOBHBIE METObI CEJIEKIIHH.
I'u6puauszanms. ®opmel oTOOpa.
OCHOBHbIE HANPaBJICHUS CEJIEKIUU:

Huckyccus «Jlomectukanus, Bce
JIM paCTEHMsI U ’KUBOTHBIE,
KOTOpbIE KUBYT PSAJIOM C
YeJIOBEKOM UM OJOMalTHUBAIOTCS?
MO3KHO JI1 CUMTATh TapaKkaHa
OJIOMAIlIHEHHBIM KUBOTHBIM 7.
IIpakTryeckas pabora
«MoauduxanmoHHas
U3MEHYUBOCTb (JIUCTbSI, UTOJIKU C
OJTHOTO JIEPEBA)».

[IpakTuyeckas pabdora «I'eH —
UHCTPYKIUS TI0 COOpKE KIETKH (Ha
oucepe Ui KOHCTPYKTOPE)».
IIpakTruyeckas padora «MyTtanus
Ha OyTepOpoe (J1r000i 00BEKT U3
npeabayiei paboTsl, rie
M3MEHEHHUE UHCTPYKIUU MPUBEJET
K U3MEHEHMIO BHEIIHETO BUA
00BeKTa)».

IIpakTruyeckas paboTta Mo rpynnam
«OTKyJa Ha HalIUX CTOJax
(PYKTBI/OBOLIH/3TAKI.
[IpakTuueckas pabora
«BsIpamuBaem ropox. Kak
MIPOBECTHU CKPEIIMBAHUE Y
ropoxay.

UccnenoBarenbckas pabora
«BrpIpaimuBanye pacTeHUN B
poOupKe» (MOXKHO




YJIy4ILIEHUE YPOKaUHOCTH,
YCTOMYUBOCTH K OMOTUYECKUM U
abnoTuyecknM (hakTopam.

Ectb 11 sxu3Hb B mpobupke?
buotexHOIOrus KylnbTYpHBIX PACTEHUN.
Kak yenoBek MOXxeT MOAM(PULIMPOBATH
pactenus? ['eneTuyeckoe
penaktupoBanue. CoBpeMeHHbIE
IIO/IXOJIbl U JJOCTUKEHUSI TEHETUYECKOTO
PENAKTUPOBAHUS PACTEHUM.

BOCIIOJIB30BATHCS pe3yibTaTaMu
MPEABIAYIINX SKCIEPUMEHTOB 110
COCTABJICHUIO ITUTATEIbHBIX
pacTBOPOB JUIsl pacTEHUN).
[IpakTnueckas padbora «I'eHOMHBIE
HOXHHIIBI (MOJEIINPOBAHHE
pabotsl cuctembl CRISP-Cas)».

Tema 7.
Pacrurenbnas

npoaykuus (8 4)

Hanzemusbie U moa3eMHbIe OpraHbl
pactenuid. [Tober u BUIOM3MEHEHHBIN
noOer pacternii. CiocoObl pa3MHOKEHUS
pacTeHui.

[TonsiTHE 0 KauecTBE MPOJAYKTOB
nutanus. [Ipobaembl KOHKYpeHIUH
OTEUYECTBEHHBIX MIPOYKTOB MTUTAHUS C
UMIIOPTHBIMU. JloTHCTHKA TOCTaBKU U
CpelICTBa COXPaHEHUS IPOTYKTOB
MUTAHUSL.

Mukpo3eiieHb: ONAE3HOCTh U
TEXHOJIOTHSI.

XUMUYECKUI aHAJIU3 TPOAYKIUH.
OcHOBBI CIEKTPO(HOTOMETPHH.
[TorenmmomeTpus. XpomaTtorpadusi.

[IpakTnueckas padbora
«[IpenensHO OMyCTUMBIE
konuentpauuu (I1/1K) u metoast
KOHTPOJIsI 0€301aCHOCTH
PaCTHTEIHHBIX TIPOIYKTOB
MUTaAHUS.

UccnenoBarenbckas pabora
«O11eHKa KauecTBa BhIpALICHHON
MHKpO3eiIeHn» (JINOO CBOs, JINO0
U3 MarasuHa).

[IpakTrueckas padota «MeTosl
OILIEHKH KauyecTBa PaCTUTEIbHON
IPOIYKIIMH: XPAHCHUE U
COXPAHHOCTh MMUTATEIbHBIX
BELIECTBY (110 JOCTYITHOMY
000pyI0BaHUIO).
HccnenoBarenbckas

pabota «OnpeneneHue BUTaMrUHa
C MeTo10M 00paTHOTO TUTPOBAHUS
B IUIOJ[aX Ha Pa3HOM CpPOKe
(cocobe) xpaHeHUsD.

Monayab «buorexnosaorus» 7-8 kiaccsol (68 yacoB)

Tembl OcHoBHOE coJep/kaHHe JesTeIbHOCTh IIKOJIbHHKOB
Tema 1. [TonsiTe OuorexHoIOrNU. 3a4eM [IpakTuueckas padora «IIpumepnt
buorexHoJsiorus 4eJI0BeKY OMOTEXHOJIOTHH, B YEM UX NpUMEHEHUs] OMOJIOTUYECKUX

(4 4) MPEUMYILIECTBO NEPET XUMUUECKUM 00BEKTOB B TBOCH JKU3HW.

cuHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: POMBITIICHHBIC
MHUKPOOPTaHU3MBbI, KIETKH U TKaHU
pacTeHHIA, )KUBOTHBIX U YeJIOBEKa,
OMOKaTaTu3aTOpPHI.

Cripbe ais OMOCUHTE3a U OIIEHKA €T0
Oononorndeckoi eHHOCTH. OCHOBHBIE
HWCTOYHHUKH yTIEpo/a, a3oTa, ¢pocdopa,
MHUKpO3JIeMeHTOB. VcclieqoBaHe HOBBIX
HMCTOYHUKOB CBIPBS (BKJIFOYAst BOITPOCHI
€ro mpeaBapuTeIbHOM 00paboTKN),
pa3paboTKa HOBBIX IMUTATEIBHBIX CPEJI, B
TOM YHCJIE€ BKIIFOYAIOIIUX
OMOCTUMYJISITOPBI U APYTHE IIEMEHTBI
yIpaBIeHHS ¥ ONTHUMH3AINH MPOIIECCOB




onocuHTe3a. MeTonnl ONTUMUA3AIIAN
MUTATEIbHBIX CPE/.

Tema 2. ITonoxeHne MpOKapuoOTOB B CUCTEME [IpakTuka.
Muxkpoouosaorus oprannyeckoro mupa. Ctpoenue JlaGopaTopHas pabota
(12 v) OakrepuanbHoOi KieTku. Kinaccudukanus | «DukcupoBaHHBIE perapaThl
Oaktepuii. Mopdosorus 6akrepuii. Oakrepuii. Onpenenenre GOpPMbI
[IpocThle U ClI0KHBIE METOABI MPEUIOKEHHBIX KYJIBTYP
okpamuBaHus 6akTepuit. Du3nonaorus MUKPOOPTraHU3MOB, UCIIONb3YS
OaKTepHii: MUTaHUE, TbIXaHUE, POCT U IIPOCTOM METOJI OKPACKM».
pa3MHOXKeHHE. 3HaKOMCTBO C JJOMEHOM JlaboparopHas pabota
Apxen (3KCTpeMO(DUIBHOCTbD, «Ornpenenenue Tumna
0COOCHHOCTH CTPOCHHUS KIIETKH). KJICTOYHOU CTEHKU METOZOM
MOI0YHOKHUCIIOE U CIIUPTOBOE okpawmuBanus 1o ['pamy» (npu
opoxenue. @ororpodHbIe U HaJIMYHH PEaKTHBOB).
xemoTpodusie 6akTepun. Kunernueckoe | JlabopaTopnas pabora
OIMCaHue IMpoIecca pocTa «[IpuroroBiieHne MPUKU3HEHHBIX
MUKpPOOPIaHW3MOB. DKCIIOHEHI[MAJIbHAs | [IPenapaToB MOJIOYHOKHUCIIBIX
Mozenb pocta. Kuneruka rudenu OaxkTepuii».
MUKPOOPTaHU3MOB. JlabopaTtopHas pabota «IloceB
[TaTtorennsie 6akTepun. YymHas najxodyka | CMbIBa ¢ pyK Ha yamku [letpu».
U YepHasi CMepTh, OOTYyIu3M, cTONOHAK, | JlaDoparopHas pabota
TyOepkynes. Mctopust 60pb0bI ¢ «Boiaenenre 4ucToil KynbTyphl
OakTepruaTbHBIMUA UH(EKIIHSIMH. Oaktepuil. MeTo1 pa3BeieHUIN.
Boiina 6eckoHeYHOCTH: aHTHOUOTUKHI MeTo1 UCTOUIAIOMIETO IITPUXA.
MpOTHUB OakTepuil. MexaHu3Mbl JlabopaTtopHas pabota
NeCTBUI aHTUOMOTHKOB. «Mopdomoruueckas
MeXKIeTOUHAs KOMMYHHKAITHS XapaKTePUCTHKA BBIICTICHHOM
6aktepuii. YyBcTBO KBOpyMa. YHCTOM KYJIbTYpBI: XapaKTepUCTHKA
[Ipumenenue 6akTepuil Y4ETOBEKOM. KOJIOHUH, popMa OaKTepuid, TUII
Kunernueckoe onvcaHne 6MOCHHTE3a KJIETOYHOM CTECHKH.
MIPOJYKTOB MUKPOOPTaHU3MaMH. JlaboparopHas pabota «CpaBHEHHE
baktepuun, KoTopble MOTYT pazjaraTb pOCTa MUKPOOPTaHW3MOB Ha YallIKe
IJIaCTHK. 6e3 1 ¢ 100aBIeHUS
MuKpoopraHu3Msl B AHTUOMOTHKOBY.
arpobunoTtexHosoruu. MckyccTBeHHbIe HccnenoBatensckas paboTa
accolMaluy pacTeHU! ¢ «[Torck MUKpPOOPTaHU3MOB
MHUKPOOpPTraHU3MaMHu o01ajaroIUX aHTarOHUCTHYECKON
AKTUBHOCTBIO.
HccnenoBatensckas paboTa
«Bp1IeTIeHIe MOJTOYHOKHUCITBIX
OaKTepHii, uccie10BaHNE UX
aKTUBHOCTHY». VccnenoBarenbckas
pabota «Bbiaenenue 6akrepHii
TIOJIE3HBIX PACTEHHUSI.
Tema 3. | [InecHeBbie TpuObI npoayneHTsl | Jlabopatopunas pabota «Iloacuer
JykapuoTnyeckue | OMOJOTMYECKHM  aKTMBHBIX  BEIIECTB. | KJIETOK  JIpOioKell B Kamepe
OPraHu3Mbl B | OOmas  xapakrepuctuka  Jpoxokei | ['opseBa». JlaGoparopHas pabora
OMOTEeXHOJI0T MM CaxapOMHMIIETOB. Uctopus | «OGHapyxeHHe MIPOAYKTOB
(n1ecHeBbIe HCIIOJIb30BAHUS TIPOKIKEH B | CIUPTOBOTO OPOKEHUS: STUIOBOTO
rpudbl, JPOKKH, | TPAAULIUOHHON OMOTEXHOJIOTHU. | CIUPTa M YIJIEKUCIOTO  Ta3ay.
Boaopocsn) (124) TexHomoruu BHHOJIEJTHS u | JJaboparopnast pabora
xjeboneueHus,  cnenuanusupoBaHHble | «HalOmronenue Pa3MHOXKEHHUS




pachl aposokeil. Metabosn3M ApoxOKen.
Peakuus CIIUPTOBOTO Opo’KeHMsL.
[TonmyyeHne BTOPUYHBIX METAaOOJMTOB B
apoxokax. JpojxoKu Kak IPOAYLEHTHI
ouotorumBa.  [lomyyeHwe — 1meIEeBBIX
OoenkoB B jpoxokax. OcobeHHOCTH
BEreTaTUBHOTO u I10JIOBOTO
pa3sMHOXEHUs Yy JpOXKKeH, 3HaueHue
M3YYEHHUs] MHUTO3a M UIUTOKHHE3a JUIS
ONTUMU3ALUU IIPOLIECCOB
KYJIbTUBUPOBAHHUS JPOXKIKEBBIX
LITaAMMOB, MOHUMaHMUS IPUYHMH
[IATOTEHHOCTU  JpPOXOKEH U TpuOOB,
[IOMCKA  MHIIEHEH  (QYHI'HMUUAOB MU
pa3pabOTKM  HOBBIX  JIGKAPCTBEHHBIX
IIperapaTosB. Bonopocnu -
MePCIEKTUBHBIN 00BEKT TUIst
Mpou3BOJCTBa Oenka U YIJIEBOJOB.
buotexHonoruyeckre MeTO/bl OYMCTKH
TBEP/BIX, HKUJIKAX OTXOJIOB U
ra3oo0pasHbIX OTXOJOB IPOU3BOJCTB.
Crounsie  BoAbl. (CXEeMBI  OYHCTKH.
bruoguibTphl, a’pOTEHKH, METAaHTEHKH,
OKCHTEHKH. AKTUBHBIN W ¥ BXOJSIIUE B
HEro MHKpoopranusmsl. lcronb3oBanue
BOJIOPOCIIEN B OUUCTKE CTOYHBIX BOJL.

TPOKKEBBIX KIICTOK.
[Ipaktrueckas padota «llomydenue
TBOpora M Kepupa Ha OCHOBE
MOJIOYHOKHUCJIBIX OaKTepui».
[IpakTnueckast pabora «OCHOBHBIE
BUJIbI KBaca M UX XapaKTEPUCTUKA»

«dpoxoknu M MOJIOYHOKHCIIBIC
OakTepuu, TpPUMEHSEMbIE  JUIs
MPOU3BOJICTBA KBaca».
[IpakTuyeckas pabora

«CpaBHUTENBHBIN aHAIN3 PA3BUTHS
TPOACKEN B a’pOOHBIX u
aHa’pOOHBIX YCIOBUSAX).
[Ipaktrueckas pabota «MeToasl
OLIGHKHA CBOMCTB XJICOOTIEKapHBIX

JIPOKIKEH. Oco0eHHOCTH
IPUMEHEHUS MIPECCOBAHHBIX,
CYIIEHBIX i WHCTAHTHBIX
JIPOKKE». HccnenoBarenbekas
pabora «BnusHue ¢duzuKo-
XAMHUYECKHUX dakTopoB Ha
Ka4ueCTBO OMOTEXHOJIOTHUECKOU
npoaykuuu (kBac, Kedup, CbIp,

xi1ed u np.)». HMccrnenoBarenbckas
pabora «Bnusaue bu3uKo-
XUMHYECKHX (DAaKTOPOB HA POCT
sogopociau (Chlorella vulgaris)».

Tema 4.
HacaeacrBenHnas
uHpopmanus (8 1)

HacnenctBeHHOCTD U N3MEHYMBOCTD —
OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3meHunBOCTh. BUIbI M3MEHUMBOCTH.
I'en —marepuanbHbI HOCUTEID
HACJIEICTBEHHOCTU ¥ U3MEHYHUBOCTH.
Hyknennosbie kucnotsl. Jlokanuzanus
TEHETUYECKOT0 MaTepHralla B KIETKE.
Henenue knerok. Permkanus JIHK.
OcHoBHast 1orMa MOJIEKYJISIPHOM
6uonoruu. Tpanckpunuus. TpaHcasuus.
Myranuu.

[MpakTrueckas padoTa
«MoaudukanuoHHas
MU3MEHYHMBOCTB (JIHCThS, UTOJIKH C
onHOrO fepeBa)y. [IpakTuueckas
pabota «I'eH —MHCTPYKIHS 1O
cOopke KJIeTKH (Ha Oucepe uiun
KOHCTpyKTOpe)». [IpakTrueckas
pabota «Myrtanus Ha OyTepOpoze
(J1:000#1 0OBEKT U3 MpeAbIAYIIEH
paboThI, I/1e U3MEHEHUE
WHCTPYKIMU TIPUBEICT K
U3MEHEHHUIO BHEIIIHETo BUJIA
00BEKTa)».

Tema S.
BupycoJsiorus (6 4)

[TonoxeHne BUPYCOB B CUCTEME
opranuueckoro mupa. CTpykrypa u
XMMHYECKHUM COCTaB BUPYCOB.
Knaccudukanus BupycoB. Penpoaykuus
BUpYCOB. Bupycei-Bo30yaurenu
MH(EKIHMOHHBIX O0se3He. OHKOBUPYCHI.
baktepuodaru: crpoenue, cCBONCTBA,
IIpUMeHEeHHe. bruosornuecknue MeTosl
060pbOBI C BUPYCAMH.

[IpocmoTp AOKYMEHTAIBHOTO
¢unbMma o Bupycax. [Ipaktuueckas
pabota. «MeToj pa3BeieHUu».
[IpakTuyeckas padora.
«TurpoBanue 6akTepruodarony.

Tema 6. I'ennas OcHOBBI T€HHOI MH)KeHepUU. BekTopa. [IpaxTrueckas pabora
HUH)KeHepHUs U Crneuunguyeckue pepMeHThl OaKTepHil. «OHI0HYKII€a3bl PECTPUKIINH
ouorexHosorum (8 | BHOTEeXHOIOrUM MPOAYKIIMHU OEJIKOB B (pabota c HYKJIEOTUHBIMU




q) OakTepuaIbHBIX KyabTypax. JJOCTHKEHHSI | TIOCTIEI0BATEIBHOCTIMU Ha
TeHHOW MH)KCHEPUU U OMOTEXHOJIOTHH. oymare)». Ilpaktnueckass pabora
CRISPR/Cas —cucTema aianTHBHOTO «['ennbie HOXHHIBI -CRISPR/Cas
HMMYyHHUTeTa Oaktepuid u apxein. [MO. (MonmenupoBaHue Ha  Oymare)y.
Metoapl nonyuenus [ MO. Urpa-nuckyceus: «Bearpail rpasnt
Ha co3manue ' MOy.
Tema 7. JloMecTrukanus OCHOBHBIX JOMAITHUX Huckyccus «Jlomectukanus, Bce
BuotexHoJiorun B | JKUBOTHBIX; COBPEMCHHBIE JIM pACTEHMsI U KUBOTHBIE, KOTOPHIE
*KHBOTHOBOJICTBE IKCIIEPUMEHTHI TI0 JOMECTHUKAIIUU YKUBYT PSIIOM C YEJIOBEKOM UM
(8 u) KUBOTHBIX (JIMCULIA, HOPKA U JIp. — 0JIOMAIlIHUBAIOTCSI? MOXKHO Jn
SKCIEPUMEHTBI HAYYHOMN HIKOJIbI CUMTATh TapaKaHa OJJOMAITHEHHBIM
akanemuka benseBa). CoBpeMeHHbIS JKUBOTHBIM?». [IpakTuueckas
METO/bI B )KHUBOTHOBOJICTBE pabota «MeToauKa KIOHUPOBAHUS
:TpaHCIUIaHTalKs SMOPHUOHOB, XUMEPHBIC | (MOaeTupoBaHue Ha Oymare).
YKUBOTHBIE, KIIOHHpOBaHUE. OCHOBHBIE [IpakTuueckas padbora
00J1e3HHU )KUBOTHBIX U POJIb MATOTeHHBIX | «CocTaBiIeHUE palliOHa TUTaHU
MUKPOOPTaHU3MOB U Mapa3uTOB B KUBOTHOI'O, pacyeT pacxo/10B Ha
pa3BUTHUU 3a00JIEBaHUN JOMAITHUX conepkanuey. MccnenoBaTenbckas
KUBOTHBIX U OCHOBHBIX Mepax 00pbObI ¢ | pabota «O1eHKa KauecTBa
HUMU; POJIb MOJE3HBIX MOJIOUHOM MPOTYKITUN.
MUKPOCUMOUOHTOB B OpTraHU3ME
*KUBOTHBIX. [lonmoxkurenbHOE U MOOOYHOE
(oTpuLIaTENBHOE) BO3ACHCTBUM
AHTHOUOTHKOB HAa OPTaHU3M B XOJI€
JICYCHHS )KUBOTHBIX; IIEJH U 337241
BeTepuHapuu. buorexHomorus
KOPMOBBIX MPENapaToB.
Tema 8. OCHOBHBIE METOABI CEJIEKIIUH. IIpakTryeckas pabora
Bbuorexnonornu B | ['uGpuauszanus. @opmsl oTOOpa. «BpIpanuBaem ropox. Kak
PaACTEHHEBOACTBE OcHOBHbIE HAMPaBICHUS CENEKIINU: IIPOBECTH CKPEIIMBAHUE Y TOPOXay.
(10 u.) YIYUILICHUE YPOKANHOCTH, [Ipaktrueckas padota «I'eHOMHBIE

YCTOMYUBOCTH K OMOTHYECKUM U
abuotuueckuM gaxropam. OCHOBHBIE
MOJIXO/bI CEIEKIIMU U OMOTEXHOJIOTUU
KYJIbTYpPHBIX pacTeHuid, [ mbpuanzanus,
OTJasieHHas TMOpUIU3aIns,
HCKYCCTBEHHBIN 0TOOp, T€TEpO3UC,
TpaHchopMalus, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHUE).
Hcropus cenekuuu B Poccun u Mupe,
HCTOPHS Pa3BUTUS BAXKHEUIIINX COPTOB
KyJIbTYPHBIX pacTeHHi. Kak uenoBek
MOKET Mo (UIIUPOBaTh pacTeHus?
I'ennas uHxeHepus pacteHuii: Yto takoe
TE€HETUYECKasl NHKEHEPUS PACTCHUM.
TpancreHHble pacTeHus. MeTosl
noydeHust. O0pa3oBaHue OMyXoJieh y
pacteHuil. ArpobGakTepuanbHas
tpanchopmarnus: Ti-mumazmuasl. ['erasr T-
JIHK. MonekynspHO-TeHeTHYECKUE
MeXaHU3MBbI TpaHCHOpMAaIIHH.
['eHeTHYECKOE pETAKTHPOBAHNE.

HOXHHIIBI (MOJICIUPOBaHUE PabOThI
cucrembl CRISP-Cas).
HccnenoBatensckas paboTa
«BrpIpamuBanye pacTeHN! B
npoOupKe» (MOXKHO
BOCIIOJIb30BaThCS PE3yIbTaTaMU
HpeAbLAYIINX SKCIIEPUMEHTOB 10
COCTABIJICHUIO TUTATEILHBIX
pPacTBOPOB I PACTEHHH).




CoBpeMeHHbIE TOAXOABI U TOCTUKEHUS
TE€HETUYECKOTO PEAAKTUPOBAHUS

pacrenuii. EcTb 11 %u3Hb B mpoOupke?
buoTexHonoryus KyJapTypHBIX pacTEHUM.

Moayab «MoJjiekyJisipHble 0CHOBBI (u3H0JI0THH M (papmMakoJorun» 9 kiaacc (68 yacos)

Tembl OcHOBHOE coJiep:KaHue JleATeIbHOCTH HIKOJbHUKOB
Tema 1. BBenenune. buoreHsrsie 371€MEHTHI: HccnenoBatenbckas padora
®usnojornveckasi | opranorensl: O, C, N, H. AkTuBHBIE «KonmnuecTBeHHas orieHKa

xumus (20 1)

(hOpMBI KUCIIOPOAA, UX TOIYYECHHE,
HEUTpaIu3anus.

Makpo371€MEHTBI: IPOLUEHT

coJiepKaHusl B OpraHu3Me, BBINOTHsIEMAast
GbyHKIUS, cofepKaHue B MPOTYKTaxX
nutanusa. Ca2+ - cBI3pIBaIOIIe OEIIKH,
JENIOHUPOBAHKE KaIbLUs, PETYJIALIMS
YPOBHSI KaJIbIMsl B OPraHU3Me: TOPMOHBI
nouek. Mg — crpoenue xyiopoduiia, ero
aKTUBAIMs COJIHEUHOMN YHEprueH.
MUKpPO371€MEHTHI: B KAKMX MOJIEKYJIAX
coJiepKaTcs, BhINOMHAEMAas QyHKIIUS,
coJiepKaHue B MPOJIYKTaX MUTAHUSI.
[TocnenctBust nepeno3upOBKU
MHUKpO3JeMeHTaMu. Fe — ycBanBaeMble
TUIBI COCIMHEHUN KeTe3a.
I'emonpoTenHsbl, reMOIIMaHuH,
nuToXpoMbl. Cu — yCBOCHHUE U TPAHCIIOPT
Menu. benku, cogeprkaniue Meb.
[Taronoruyeckue cuHaApOMBbl MEHKe U
Bunscona, cBs3aHHbBIE C META0OTU3MOM
MeEIH.

Tokcuunble 25eMeHTsI [lepuoanyeckon
CUCTEMBI JIJIsl Opranu3ma. Biusiaue
HEJIOCTaTKa MaKpO U MUKPOZJIEMEHTOB Ha
YKUBBIE OPTaHU3MBI.

XKupsl. 3a0oneBaHus YeI0BEKa,
CBSI3aHHBIE C HAPYIICHUSIMHU KUPOBOTO
oOMeHa. Jlucnununemun.

VriaeBoasl. 3a00JieBaHU YEJIOBEKA,
CBSA3aHHBIE C HAPYIICHUSIMU YTIEBOJAHOTO
obmena. CaxapHblit 1raber.

benku. Ctpoenue. 3aboneBanus
YEJIOBEKA, CBSA3aHHBIC C HAPYIICHUSIMHU
6enxoBoro oomena. yHKIMK OETKOB.
®epMeHTbl. MeXaHU3M JIEUCTBUS.
Krnaccel hepMeHTaTUBHBIX peaKIni.
Kodepmenrsr.

Butamunsb! )xupopacTBOpUMEBIE,
BojopacTBopuMeIe. [IpeBpaienue
BUTaMHUHOB B aKTUBHBIE (HOPMBI
KOo(pepMEHTOB. ABUTAMUHO3HI.
OCHOBHBIE THITBI META0OINYECKUX

COJIepKaHUsI MUKPOAIJIEMEHTOB
WJIM BUTAMUHOB B IHILEBBIX
IPOJIYKTaX».

[IpakTuueckoe 3anarue
«KauecTBeHHbIE peaKUU Ha
OpPraHUYECKUE MOJIEKYIIBI».
[IpakTrueckoe 3aHsTHE
«JIeHaTyparus OEIKOBY
[IpakTrueckoe 3aHsiTUE
«M3y4yeHne aKkTUBHOCTH
aMuia3b».

[IpakTrueckoe 3ansTHE
«duanu3z (knerouka Tpayoe)».




peakuuil. buosHepreTudecKkue MpoLecChl.
I'muxomms. Huka Kpebca. Llens nepenoca
3N1EKTPOHOB. OKHCIEHUE JKUPHBIX
kucnot. KarabonmszM aMUHOKHCIIOT.
I'moxoneorenes. CuUHTE3 yIieBOI0B,
OCIJIKOB, )XUPOB. MeTabOIUTHYECKHE
3aboneBanus. [IpakTuueckoe 3aHATHE:
«pelIeHre 3a/]a4 Ha YJHEPreTUYECKU
o0OMeH»

Kunerka. [lonsitue memOpanbl. yHKIMN
MeMmOpaH. Buzbl Tpancmopra B KIETKY.
MewMOpaHHBIE OpTaHOUIbI. 3a00JIEBaHUS
CBSI3aHHBIC C HApYIIEHHUEM PaOOTHI
MeMOpaHHBIX OpraHesul, 00JIe3HU
HaKoOIUIeHUS. THUIIBI KOHTAKTOB MEXIY
KJIETKaMU. 3HaYeHHE MEXKKICTOYHON
KOMMYHHUKAIIUHU JUTSI 370POBBS
OpraHusma.

Snpo. YpoBHM yIIakOBKM XpOMaTHHA.
XPpOMOCOMHBIE TEPPUTOPHH.
HemeMOpaHHbIe OpraHOU/IbI.

Tema 2.
MouJiekyasipHas
ouoJiorus (20 u)

OcHOBHBIE BEXU pa3BUTHUSA
MOJICKYJISIPHOH OMOJIOTHH.
Hyxneunnosble kucioTsl. OCHOBHBIE
MPUHLMIIBI CTPOEHUSI. MaTpruyHbIe
cuHTe3bl. Perumkanus — ocHoBa
KJIETOYHOTO sieneHus. [IpuHuumb:
perukanyuy. Myranuu. UTto BeI3bIBacT
n3meHenus B crpoennu JJHK. [Ipuanmmns
penapanuu.

Tparckpunuus.

I'enernueckuii kox. Tpancisus.
Opranu3zanys reHoMa BUPYyCOB
IIpoTuBOBUpPYCHBIE CPENICTBA,
MEXaHWU3MBI UX IEHCTBUS.
Opranu3zanus renoma 0akTepui
AnTHOAKTEpUaIbHbIE IPEenapaThl.
Opranu3zanys reHoMa 3yKapuoT
I'enomHOE penakTUpOBaHUE.

[IpakTuueckas pabora
«Bprpenenue JJHK n3
OaHaHay.

[IpakTuueckas pabora
«Mogaensb JIHK-opuramum.
[IpakTuueckas pabora
«OmnpeneneHue KauyecTna
npenaparos /JJHK ¢ momomnisro
criekTpodoToMeTpHm» (IpU
HaJTU4IUU 000PYAOBaHMUS).
[IpakTuueckas pabora
«PermmkaTuBHAS MaNInHA
(urpa-

JIEMOHCTPALIHS)».
[IpakTuueckas padora «IIL[P
(Mozenb aMruIHpUKaIUs Ha
Oymare)».

[IpakTuueckas padora «Cuna
MIPOMOTOPAY.

[IpakTuueckas pabora
«Pemrenue 3agad Ha
TeHETUYECKUN KO,
[IpakTuueckas pabora
«DonauHT OEIKOBY.
HccnenoBatenbckas pabora
«Pacnpoctpanenue
AHTHOMOTHKOPE3UCTEHTHBIX
OaKTepHi».

[IpakTuueckas pabora
«PaboTa B COBpEeMEHHBIX
TeHETUYECKUX 0a3ax JTaHHBIX.




[IpoBenenwue In silico ananmu3za
OCIEN0BAaTEILHOCTEN
TCHOBY.

Tema 3.
dapmMaKkoJIorus
(28 4)

[Tonsitue o nexapcrBax. [IpuHIUIIBI
MOJIX0/1a K TOUCKY HOBBIX
JIEKapCTBEHHBIX cpecTB. CKPUHUHT U
€ro METO/BbI.

[Tytu BBenenus JIC. apmMakoOKMHETHUKA
JIEKapCTBEHHBIX BelECTB. BcacbiBanue
(abcopbums) nekapctB. OCHOBHBIC
MEXaHU3MBbI BCachIBaHUs. TpaHcmopt
JIEKapCTBEHHBIX BEIECTB. | 'eHbl U Oenku
nepBoii (assl buorpanchopmaruu. [Tytu
BBIBEICHUSI JIEKAPCTB U3 OPraHU3Ma.
DKckpenyst v >nuMuHanus. ['eHbl u
Oenku BTOpoi (ha3el OMOTpaHCHOpMAIIUH.
®apmakoanHamuka. ['1aBHoe n
mo6o4HOE, pe30pOTUBHOE U MECTHOE,
psiMoe, HelpsIMOe B peIICKTOPHOE
TIENCTBUE.

Buael B3auMoaencTBuUs JEKapCTB.
CuHeprus3m 1 aHTaroHU3M Ipu
COBMECTHOM JIEHCTBUU JIEKAPCTBEHHBIX
BEIIECTB, UX Pa3HOBUIHOCTHU
TpancmemMOpaHHBbIi cUrHATUHT. TUIIBI
KJIETOYHBIX peLenTopoB. MeMOpaHHBIE:
MOHHBIEC KaHAIIbI, KATAINTHYECKUE U
conpspkeHHble ¢ G-Oenkamu;
BHYTPHUKJIETOYHBIE: IUTOIJIA3MATUYECKUE
U sigepHble. MeXxaHu3Mbl JTUTaH -
pELEenTOPHOTO B3aUMOJEHCTBHUSI.
CeneKkTUBHOCTD (M30UPATETBHOCTD)
JICUCTBUS, CBSI3b «XUMHUYECKasi CTPYKTYpa
— (apMakoJoruueckasi akTHBHOCTh
BEIIECTB

PapMaKoIOrH4eCcKOi MOTYJISIIUN
CUHANTHYECKON XOIMHEPTUIeCKOn
nepenayr. MoseKynsipHbIil MEXaHU3M
JeicTBHS U (papMaKoIOrHUecKue
cBoiicTBa M-XOIHMHOOJIOKAaTOPOB,
TaHrJInO00JI0KAaTOPOB U KypapenoJo0HbIX
cpeact. @apMakonoruyeckas
PETyINSIHs aKTHBHOCTH
aIpeHePTrUYecKOro CHHarca.
ApEeHOMUMETHKH, aIpeHOOIOKATOPHI,
CHMITaTOJTUTHKH.

MonekynsipHasi hapMaKoJIOTHs
aHTHAJUIEPTUYECKUX CPEICTB.
['mcTaMUHOBBIEC PELIETITOPHI: THITHI,
MOJIEKYJISIpHAsl OpraHu3aIusl.
CrabunuszaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M

Uccnenosatenbckas pabora
«DKCIepUMEHTa 110
OTpeieNICHUI0 TOKCHYHOCTH
BEILIECTB HA apTEMUIUIXY.
[Ipaktrueckas padota «Kapra
9KCIpeccHH J0(HhaMUHOBBIX
CEpPOTOHHUHOBBIX PELIETITOPOB
B MO3I€ MBILIEN».
Uccnenosatenbckas pabora
«IToBeneHueckne TeCThl HA
pbeiOokax Danio rario. CeTio-
TEMHas Kamepay.
HccnenoBatenbckas pabora
«IToBeneH4YecKue TECThI

Ha ppIOKax Danio rario.
OTKpBITOE TTOJIEM.
Hccnenosatenbckas pabora
«IToBeneHuecKnEe TECTHI HA
pbiOkax Danio rario. Craiinoe
IIOBEJICHUEY.

[IpakTuueckas pabora
«Bnugaue agpeHanuHa Ha
CepJCUHbIE COKpAIICHUS
(mporpammHoe
obecrnieueHue)y.
[IpakTuueckas pabora
«'ucronornueckue
npenaparsl UMMYHHOR
CUCTEMBI.

[IpakTnueckas pabora
«l'ucronoruyeckue
npenaparbl HEpBHOM
CUCTEMBID».




JeCTBUS, 0COOCHHOCTH KIMHUYECKOTO
IIPUMEHEHHUS], TOUKH IPUIIOKEHUS
JeMCTBUSL MHTUOUTOPOB JIMITHTHBIX
MEIUaTOPOB.

MexaHu3M IeUCTBUS U IPUMEHEHUE
IIPENAapaToB, CTUMYJIUPYIOIIUX ITPOLIECCHI
nMMyHHUTeTa. PapMaKoIoru4ecKkas
XapaKTepUCTUKA UHTEPJICUKUHOB:
MOJyYEHUE, MEXAHU3M JICHCTBUA,
npuMeHeHre. OCHOBBI TATOPU3UOIOT U
octpo(azoBoro oTBeTa, MEAMALIHS
BOCHaJICHUs. MOJIEKYJIIPHBIA MEXaHU3M
IIPOTUBOBOCIIAIIUTEIILHOTO JCHCTBUSA
[JIIOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX IIPOTUBOBOCIIAIIMTEIIBHBIX
CPEICTB.

[TonsATHE 0 HApKO3€ U HAPKO3HBIX
npemnaparax. KieTouHslid 1 HEpBHBII
Hapko3. dapmakosornueckas
XapaKTePUCTHKA OTIEJIbHBIX IPYIII
HapKO3HBIX CPEICTB.
[TocnenoBarenbHOCTh ACUCTBUSA HA
LEHTPAIBHYIO CUCTEMY.
duznonornyeckuii cox; ¢aszpl cCHa. Buibr
HapyuweHui cHa [Tonsarue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX
npenaparax (TMITHOTHKAX ).
MonekyapHbIE aCIIEKTHI HOLMIIETIINH.
OnuaTHbIE pELENTOPBI, UX TUIIBI.
DHKe(alIuHbI U SHAOPPUHBI -
9HJIOTCHHBIE JINTaH/Ibl ONTUATHBIX
PELENnTOpPOB.

AHTUIICUXOTHUYECKOE NEUCTBUE, BIUSHHUE
Ha (QYHKIUIO IKCTPAUPaMUIHON
CHCTEMBI, SMOLIMOHATIBHYIO cdepy,
PBOTHBIN LIEHTP, apTEPUATIBLHOE
JIaBJICHUE, LICHTP TEPMOPETYJIISALUH.
MonekyspHbIE MEXaHU3MBI 1EUCTBUS
HEHPOJIENTUKOB, BIUSHUE HA
no(paMUHOBBIE, CEPOTOHUHOBBIE, aAPEHO-
U THCTaMUHOBBIE PELIENITOPBI, UX
JeiicTBHE Ha KJIETOYHbIE MEMOpaHbI, Ha
JETIOHMPOBAHNE TKAHEBBIX MOHOAMUHOB.
[ToTennman-3aBucruMble HATPUEBBIE
KaHaJIbl KaK MUILIEHU AEUCTBUS MECTHBIX
aHecteTUKOB. CriocoObl HUHTUOUPOBAHUS
MIOTEHIIMAJI-3aBUCUMBIX HATPUEBBIX
KaHAJIOB MECTHBIMU aHECTETHKAMU.

Moayab «MoJieKyJIsipHbIe OCHOBBI ceJieKunm» 9 kiacce (68 yacon)

Tembl

OcHoOBHOE coaepxaHue

JlesiTeIbHOCTH MIKOJbHUKOB

Tema 1.

OcCHOBHBIC BeXH Pa3BUTHA

[IpakTruyeckas padora




MouJiexkyasipaas
ouosorus (20 4)

MOJICKYJISIPHOU OHOJIOTHH.
HyxnennoBblie kuciaotsl. OCHOBHBIE
MIPUHLMIIBI CTPOEHUSI. MaTpruuHble
cuHTe3bl. Permukanus — ocHoBa
KJIETOYHOTO JieneHus. [IpuHuumnb
perukauu. Myrtanuu. YTo BbI3bIBaET
n3meHeHus B crpoenuu JHK. [Ipuanymns
penapanuu.

Tpanckpunuus. I eHeTHUECKUH KO/,
Opranusanys reHoma BUPyCOB
IIpoTuBOBUpPYCHBIE CPENCTBA,
MEXaHU3MBbI UX ACUCTBUSI.
Opranuzanus reHoMa 6akTepuii
AHnTHOaKTEpUaIbHbIE IPEraparsl.
Opranu3zanus reHoMa 3yKapHor.
I'enomHOE pegakTUpOBaHUE.

«Breigenenne JIHK u3
OaHaHay.

[IpakTnueckas padbora
«Mogaensb JIHK-opuramumy.
[IpakTuueckas padbora
«OrmpeneneHue KauecTna
npenaparos /JJHK ¢ momomisro
criekTpodoTOMETpUNY (TIpH
HaJTU4Uu 000pYAOBaHUS).
[IpakTuueckas pabora
«PerunkaTuBHas MalInHa
(urpa-geMoHCTpaIus)».
[IpakTuueckas padora «II1IP
(Mozens amrTMUKaIUS Ha
Oymare)y.

[IpakTuueckas pabora «Cuna
IPOMOTOPAY.

[IpakTuueckas padbora
«Pemenue 3a1a4 Ha
TEHETHUYECKUM KOJI.
Tpancnsaums». [IpakTrdeckas
pabora «DonauHT OETKOBY.
Uccnenosatenbckas pabora
«Pacnpocrpanenue
AHTHOUOTHKOPE3UCTEHTHBIX
OaxTepuii».

[IpakTuueckas pabora
«PaboTa B COBpeMEHHBIX
TeHeTUYECKUX 0a3ax JaHHBIX.
[Iposenenue In silico ananusza
IIOCIIE0BATENBHOCTEN
T€HOB).

Tema 2.
MoJiexkyasipubie
OCHOBbI F€HETHKH
(20 v)

[Ipeamer reneruku. Kpartkas ucropus
pa3BUTHS IPEACTABICHUS O
HAaCJEeACTBEHHOCTH.

OT reHa K MpU3HAKy: KaK paCKpacuTh
kota. Yto Takoe npusHak? IIyTe OT rena
110 Tpu3HaKa. Mytanuu. AJiend.
['eTepo3uroTsl U TOMO3UTOTHI.
JIoMUHAHTHBIE U PEIIECCUBHBIC AJUIEITH.
I'ensl cTposT opranusm. Bkintouenue u
BBIKJIFOUEHHE OOJIBIIIOT0 HAa0Opa TeHOB.
Kak kjieTku NOHMMaroT, KaKue TeHbl
JOJDKHBI paboTaTh.

JluckpeTHoe HacleI0BaHUE MTPU3HAKOB.
3akoHbI MeHensd: ouH T'€H - OINH
npu3Hak. Cxema cKpenmBanus. 3aKoH
eaMHOO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUS. 3aKOH pacUICTUICHHS
MPU3HAKA BO BTOPOM TTOKOJICHHH.
3akoHbl MeH1ens1: HECKOJIbKO T'€HOB -
HECKOJIbKO MPU3HAKOB. Jurubpumanoe

Ponesas urpa «Amnenny.
HccnenoBaTenbCkuid MPOEKT
MyrtareHHbie (aKTOPBHI.
Ponesas urpa «Cynn6a
KJIETKU». I eHbI-
MepeKITIoYaTeNu.
[IpakTrueckoe 3aganue
«AJITOPUTMBI JJIS KIIETOKY.
[IpakTrueckoe 3aganue
«EnmnHoo06pasue nepBoro
TIOKOJICHHSY.

[IpakTrueckoe 3amanne
«Pacuienyienre BO BTOPOM
ITOKOJICHHUI .
UccnenoBaTenbCkuii MPOEKT
«3akonsl I'. Mennemns B
SKCIEPUMEHTE.
[IpakTrueckoe 3amanne
«Pemerka Ilenneray.
IIpakTrueckoe 3ananne




ckpewmmBanue. HezaBucumoe
pacxoxaenue xpoMocoMm. CriernieHHoe
HacCJICJOBaHUE.

BsaunMonelicTBue reHOB. AJIebHOE U
HEaJUICILHOE.

Onpenesienne modia. IlosioBbie
xpoMocoMbl. CaMIIbl U CAMKH.
Bansinue (pakTOpoB OKpYy:Karomen
cpeabl. XpOMOCOMHOE OMpe/ieieHne
noJia. IlosioBbIE XPOMOCOMBI.
IIpo6saema fonoaHUTEILHOM X-
XpPOMOCOMBI Yy sKeHIIuH. TpexuBeTHbIe
KOIIKH.

«HacnegoBanue, crieIicHHOE
C MOJIOM.

[IpakTrueckoe 3aHsiTHE
«B3anMonelcTBUS TeHOB
(MonenupoBaHMe CUHTE3A U
TpaHCIIOpPTa MUTMEHTA B
KIIETKY)».

Tema 3.
MouJiekyasipabie
OCHOBBI CeJIeKIHHI
(28 u)

['eHsbl B monmysisuusx: BEIUKOE
paBHoBecue. [lonmyssamus. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U AJIETIS.
VYpasuenue Xapau-BaiinGepra.
[Tonynauuu MEHSIOTCS: YUCIEHHOCTb,
MUTpaIs U BEIOOp cyrnpyra. @akTopsl,
KOTOPbIE BBIBOAAT MOITYJISALHUIO U3
paBHOBecust Xapau-BaiinOepra.
UucnenHocts nonynsauuu. Ponesas urpa
«Oddext ocHoBaTens». peiid reHos.
Myrauuu. HecnydaiiHoe CKpeluBaHue.
N3omsiust.

[Honynauumn MEHSIOTCS: €CTECTBEHHBIM
oT00p. MexaHu3M JeHCTBHS
€CTECTBEHHOI 0 0TOOpa. JBrKyImuii
oT0op.

MonudukaonHas U3MEHYHBOCTb.
Craructruueckue 0COOEHHOCTH
MOAU(PHUKAITIOHHON U3MEHUHUBOCTH.
HacnenoBanue KoJIM4E€CTBEHHBIX
npu3HaKoB. KonnuecTBeHHbIE TPU3HAKHY.
CpenoBast ”3BMEHUYUBOCTD NPU3HAKA.
Koaddumnment nacnenyemoctu
npu3Haka. OTBet Ha oTOop. [lonck reHOB
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKIIEOTUHBIE BAPUAHTHI T€HOB.
JHK-uun. [TomHOreHOMHBIN aHamu3
acCoLMALU.

«Owmb» Hag reHoMoM. [loctrenomHas
apa. O6paTtHas reHeTuka. «OMUKCHBIE
uccnenosanus. [Iporeom, metabomom.
JlomecTHKalus ¥ LEHTPbl TEHETUYECKOTO
pazHooOpazus. [loucku pacTenwii ¢
«XOPOUIUMUY» MPU3HAKAMH JIJIs1 YEJIOBEKa.
LleHTpBI reHeTHYECKOTO pa3HO00pasusl.
Huxkonait UBanoBuu BaBuios. Cenekius.
KomOunanmonHast u rubpuiHas
cenekuus. ['ereposuc.

COXpaHHUTh ¥ U3yYUTh T€HBI, YTOOBI

[IpakTrueckoe 3ananue
«YacToTHhl amenei,
TeHOTHUIIOB U (DEHOTHUIIOBY.
HccnenoBaTtenbCkuii MPOESKT
«AHaJIN3 TEHETUYECKOU
CTPYKTYpHbI IOIYJISUY (Ha
OCHOBE 3aKOHa Xapau-
Baiinbepra)».

Ponesas urpa «3ddekr
OYTBUIOUHOTO TOPJIIBILIKAY.
PoneBas urpa «EctecTBeHHBIM
0oTOOp».
HccnenoBatenbckue paboTh
«MoaudukanuoHHas
MU3MEHUYUBOCTb PACTEHUH B
npesienax Ballero Mecra
KUTEIBCTBAY.
[IpakTrueckoe 3amanne
«ATPOHOMBD».
[IpakTrueckoe 3amanne
«["omonoruueckue psiibl
HaCJIEJICTBEHHON
W3MEHUYUBOCTH.




MeHsATh Oyaymiee. Kak mpaBuibHO
XpaHUTh TeHbl. Kommekn
TEHETUYECKUX PECYPCOB PACTECHUM.
[IpakTHKyM W/WIH HCCIIeIOBATEIBCKHM
MpoeKT: MeTobl KyJIbTUBUPOBAHUS in
Vitro JJig COXpaHEeHUsI TEHETUUECKUX
PECYPCOB PAaCTEHHI U JJIsI YCKOPEHHOM
CEJIEKLIUU

I'eneTn4eckue HEHTPBI B HAILLIEH CTPAHE.
['ne 3aHUMAarOTCS TEHETUKON U
TEHOMHUKOM JUISl HY’K]T CEJIbCKOTO
X0341CTBA.




IHOYPOYHOE IIVNTAHUPOBAHHUE

8 KJIACC
Ne KoanyecTBO 4acoB Jdara nzyyenus
Tema ypoka
n/n Bcero  Kourpoabubsie IIpakrunuyeckue
padoThI padoThI
Monyab «MoJieKyJIsipHbIe OCHOBBI ceJieKnumn». (34 yaca)
Tema 1. Mouiekyasipaas 6mosorus (20 1)
1 OCHOBHBIE BeXU Pa3BUTHUS MOJICKYIISIPHON OMOJIOTHH. 1 0 0 05.09
2 HykIieMHOBBIE KHUCIIOTHI. 1 0 1 12.09
3 HykieMHOBBIE KHUCIIOTHI. 1 0 0 19.09
4 OCHOBHBIE MPUHIUIIBI CTPOEHUSI. 1 0 0 26.09
S MatpuyHble CUHTE3HI. 1 0 1 03.10
6 MarpudHbie CHHTESHI. 1 0 1 10.10
7 Permukanust — ocHOBa KJIETOUYHOTO JICJICHUS. 1 0 0 17.10
8 [TpuHIUTIBI pETUTMKALINH. 1 0 0 24.10
9 MyTanumu. 1 0 0 07.11
10 Myranuu. 1 0 0 14.11
11 Yro Bei3eiBaeT usmenenus B crpoennu JJHK. 1 0 0 21.11
12 Tlpunnuns penapanmm. 1 0 0 28.11
13 Tpanckpunuus. ['eHeTHUECKUi KOI. 1 0 0 05.12
14 Tpanckpumus. ['eHeTHIeCKuit KOJI. 1 0 1 12.12
15 Oprauusainus resoma BUpYyCOB. 1 0 0 19.12
16 [TpoTHBOBUPYCHBIE CPEICTBA, MEXAHU3MBI UX JCHCTBUS. 1 0 0 26.12
17 Oprauusaius resoma GakTepuii. 1 0 0 09.01
18 AnTHOAKTEpUAEHBIC TIPENapaThHl. 1 0 0 16.01




19 | Opranuszaums renoMa SyKapuor. 0 0 23.01

20  T'eHOMHOE peaKTHPOBAHHE 1 0 0 30.01

Tema 2. MoJiekyJasipHbIe OCHOBBI reHeTuku (14 )

21 [Ipeamer renetuxu. KpaTkast iCTOpust pa3BUTHS MPECTABICHUS O 1 0 0 06.02
HACJICJICTBEHHOCTH.

22 OT reHa K nIpu3HaKy: Kak packpacuTh Kota. Uto takoe npusHak? [1yTh oT rena 1 0 0 13.02
10 TIPU3HAKA.

23 Myraiuu. 1 0 0 20.02

o4  Amnenn. I'eTepo3MroTs M TOMOSHIOTEI. JIOMUHAHTHBIC M PELIECCHBHBIC 1 0 1 27.02
aJUTEITH.

25 I'ensl cTposT opranu3M. BimroueHHe ¥ BBIKITIOUEHUE OOJIBIIIOro Habopa reHoB. 0 0 05.03

26 Kax KJIETKH IOHUMAIOT, KaKMe TeHbI JI0JKHBI paboTaTh. 0 0 12.03

27 JluckpeTHOE Hace10BaHue MPU3HAKOB. 3aKOHbI MeH 1e/1s1: OJJUH I'eH - OJUH 1 0 0 19.03
NPHU3HAK.

28 | Cxema cKpeluBanus. 3aKOH eMHO00pa3ust TAOPHIOB TIEPBOTO MOKOJIECHHS. 1 0 0 02.04

29 3aKoH pacluerieHHs IPU3HAKa BO BTOPOM MOKOJIEHUH. 1 0 1 09.04

30  3axonbl MeHENs: HECKOIBKO TE€HOB - HECKOJIBLKO MPH3HAKOB. 1 0 0 16.04

31 JluruGpuaHOE CKpELUBaHHE. 1 0 0 23.04

32 Hes3aBrCHMOE PACXOMKIEHUE XPOMOCOM. 1 0 1 30.04

33 CuemIeHHOE HACTIEI0BAHUE. 1 0 0 07.05

14.05
34 B3auMojeiicTBre TeHOB. AJJIENbHOE U HeaJUIeNIbHOE. 1 0 0

21.05




