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HOACHUTEJBHASA 3AIIMCKA

AKTyaJlbHOCTh W Ha3HayeHue mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUM € TpeOoBaHUsIMU DenepalbHOTO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO o0Omiero oOpa3oBaHUs, OpPUEHTUPOBaAHA Ha oOOecIleueHue
WHJUBUIyaIbHBIX TMOTPEOHOCTEN OO0ydYalomMXcs M HampaBieHAa Ha JOCTHXKEHHUE
MJIaHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs C
Y4eTOM BBIOOpAa YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIIEHHH KypCOB BHEYPOUYHOU
JEeSATETHLHOCTH. ITO TTO3BOJISET 00ECTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJHHOTO OOpa30BaHHUA: HE TOJBKO Ha YPOKE, HO M 3a €ro
IpeieIaMu.

AKTyallbHOCTh ~ peajiu3allud  JaHHOW  TporpaMMbl  OOYCIIOBJIEHa  CaMoOM
0COOEHHOCTBIO MMPOEKTHO-UCCIIEOBATENBCKOMN NESITENIbHOCTU. JTa AEATEIbHOCTD JIEKUT
B OCHOBE MI03HABATEIILHOTO MHTEpeca peOeHKa, SIBJISIETCS 3aJI0TOM YMEHUS TUIAHUPOBAThH
To0bIe ACMCTBUS U BaXKHBIM YCIIOBUEM YCIIEITHOM peanu3anuu uaeu. JIrooble n3smeHeHus
COBPEMEHHOr0 OOIIecCTBa CBS3aHbl C MPOEKTAaMH W HCCIENIOBAaHUSMU — B Hayke,
TBOpUYECTBE, OM3HECe, OOUIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTH OO0ydYaromerocsi siBisieTcss (OpMUPOBAHME OCHOBHBIX HAaBBIKOB MPOEKTHO-
HCCJIEI0BATENbCKON NeATETbHOCTH.

[Tporpammoii npeaycMoTpeHO (HOPMHPOBAHUE COBPEMEHHOTO TEOPETHUYECKOIrO
YPOBHSI 3HAHMM, a TaKXKE U TMPAKTUYECKOro OmbITa padoThl € J1abOpaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENbCKON NeATeIbHOCTH. MeTobl
opraHmzan  o0pa3oBaTEeIbHONM W HAYYHO-UCCIIEJOBATEIbCKONH  JEATEIbHOCTH
OpeaycMaTpuBaloT (OpMUpPOBAHUE y OOYYAIOIIMXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHHUS, CBOOO I CAMOBBIPAKEHUS M MHAUBUAYATLHOCTH CYXKICHUM.

Jlig monHOro ydera mnOTpPeOHOCTEW yyallMXcs B IMPOTrpamMMe HCIOJIb3YeTCs
mudpepeHIUpPOBAaHHBIN MOAXOA, YTO CTHUMYJUPYET YYallerocsi K YBEJIWYEHUIO
MOTPEOHOCTH B MHAUBUIYAJIbHON, HHTEIJIEKTYaIbHOM U MMO3HABATENILHON A€ TENBHOCTU
Y Pa3BUTHUIO HAYYHO-HCCIIEJOBATENbCKUX HaBBIKOB. [[porpamma ctaneT BocTpeOOBaHHOM
B IIEpBYIO OYe€penb IIKOJbHUKaMH, KOTOpPbIE HWMEIOT CTOWKUMH HWHTEpEC U
COOTBETCTBYIOLIYIO MOTUBALMIO K U3YUEHHUIO IIPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKJIA,
€CTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B nmoapocTkoBoM BO3pacTe ydamuecs IpOosBISIOT CBOK 3aUHTEPECOBAHHOCTD B TOU
WIM WHOM 00JIacTW 3HAHUM, HAyYHOM HAaNpaBJICHUH WIH NPOQPECCHOHAIBHON
nesTeabHOCTH. TakuMm 00pa3oM MNPOUCXOAUT (OPMHUPOBAHUE I[IO3HABATEIBHOW U
npo(eCCUOHATTBHON COCTABISIOIIEH JIMYHOCTH, TOMOTaeT y4dalleMycsl B ONpe/IeTICHUN
OyAyLIero KU3HEHHOTO IMYTH U B IPO(ECCHOHATIEHOM BBIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[Tono6HOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MMOCTOSHHOE JKEJIaHUE IIKOJIbHUKA
K IO3HAHUIO HOBOTO, PACIIMPEHHIO M YINIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U
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MOJIyYEHUIO HOBBIX B TOM YHCJIE NPAKTUYECKUX HABBIKOB, a TaKKE€ MOTHBHUPYET
y4alerocs: Ha npoOpUEHTALIHIO.

[IporpamMma HalejgeHa Ha MOMOIIb PEOEHKY B OCBOCHHMU OCHOB OpraHU3allid U
OCYIIECTBJIEHUS! COOCTBEHHOM MPOEKTHO-UCCIIEA0BATEILCKOM AESITEIbHOCTH, a TAKXKE B
NpuOOpETEHU  HEOOXOJMMOIro OombiTa JJsi  pabOThl  HaJl  WHIUBUIYAIbHBIM
MCCIIEI0BAaHUEM WIIM TPOeKTOM. IIporpamma moMokeT HIKOJBLHUKY B OoJiee TiyO0oKoM
M3YUYEHUHU MHTEPECYIOlIel ero 00JacTh €CTECTBEHHBIX HAYK, a TaKXe B MPUOOpPETEHUN
BAXKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJMMBIX [JIsl MPOAYKTUBHOM COLIMAIM3ALUU U
(bopMUPOBaHUS FPAXKAAHCKON O3ZULUH:

— HaBBbIKa CaMOCTOSITEIBHOTO PpEIIEHUSI aKTyaJbHBIX HCCJIEA0BATENbCKUX WIU
MPaKTUYECKUX 3a7a4, BKIIOYAIOMIEr0 B €0 yMEHHME BUJETh M aHaJU3UPOBATH
npoOJeMbl, HYXXJAIOIIUECS B PEIICHUH, YMEHHE JeTalbHO mpopadaThiBaTh U
peanu30BbIBaTh CIOCOOBI padOThI ¢ HUMHU, YMEHHE IUIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJIBUIKEHHE K JKEITAEMOMY pe3yJIbTaTy;

— HaBbIKa TFeHEpUPOBAHHUS U O(GOPMIICHUS COOCTBEHHBIX HEH, 00JIeUeHUs UX B
yA0OHY0 JUIsl pacpoCTpaHEeHUs popMmy;

— - HaBbIKa YBaKUTEJIHHOIO OTHOLIEHUS K Uy>KUM B3IJIA]1aM U UIEsIM, O(POPMIIEHHBIM
B paboTax JApyrux JIOJed, APYruX aBTOPOB — BIAJETBLEB MHTEIUIEKTyalbHOU
COOCTBEHHOCTH;

— HaBblka  MOyOJIMYHOTO  BBICTYIUIGHMS — mepel  OOJbIION  ayJuTOpHUEH,
apryMEHTUPOBAHUS W OTCTaMBAaHHUS CBOEHW TOYKHU 3pEHUsSl, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB U B3POCIIbIX, YOSXKIIEHUS JIPYTUX B CBOEH MPaBOTE, MPOJABUKEHUS CBOUX
HUOCH;

— HaBblka pabOThl CO CHEUUANTU3UPOBAHHBIMU KOMIBIOTEPHBIMU MpOTrpamMMami,
Ja00paTOPHBIM  000PYyJOBaHUEM, TEXHUYECKUMHU YCTPOMCTBaMH, OHOIMOTESUYHBIMHU
GoHlaMU W HWHBIMH pecypcaMHu, C KOTOPHIMH MOXET OBITh CBsI3aHA MPOEKTHO-
MCCIIEI0BATENbCKAs AESITEIbHOCTD NIKOJIbHUKA.

Kpome Toro, pabora MIKOJbHUKA HaJ MNPOEKTOM WM HCCIEJOBaHUEM OyJaeT
CIOCOOCTBOBAThH U PA3BUTHIO €0 aJICKBATHOM CaMOOLICHKH.

BapuanTsl peanu3anuu nporpaMmsl U (pOpPMbI NIPOBEACHUA 3AHATHH.

JlanHasi mporpaMMa paccuMTaHa Ha pa0OTy CO IIKOJbHUKaMU 5-9 Kiaccos.
Ilenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJIBKO HAa KayeCTBE pe3yJIbTara
MIPOEKTa UM UCCIIEOBAHMSI, CKOJIBKO Ha TOM, YTOOBI yYaIllMICS MOJTydas 3HaHUS B TOM
YHCJIE U Yepe3 BHINIOJIHEHHUE MPAKTHUECKOT0 3aJJaHusl, JeJiajl BBIBOIbl U YMO3aKIIOUEHUS
Ha OCHOBAHHMM CBOErO0 HCCIEAOBAHMS, YYWICS CpaBHUBATb €ro pe3yJbTaThl C
TEOPETHUECKUM MAaTePUaIOM U UCCIIEI0BAHUIMU JIPYTUX MIKOJBbHUKOB. Takum 00pazom,
IIKOJIBHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEN0BATENBCKON IEITEIbHOCTH U MPUOOpPETET
HAaBbIK KDUTHYECKOTO OTHOLIEHHSI K MaTEpHAITy.
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[Iporpamma pa3zbuTa Ha MOJIYJIH, KOTOpbIE€ MOTYT OBITh HCIOJIB30BaHBI JMOO
YaCTUYHO, JIMOO TOJHOCThIO. Tak wmomaynb «Kak JKMBOTHBIE U pacTeHUs
MPUCTIOCAOIUBAIOTCSY (IBOJIFOIMOHHAS SKOJIOTHS) TIPEAIOoIaraeTcs s U3y4eHus B 5
wii 6 Kiacce B TedeHue ogHoro roga (34 uwaca B rom). Moaymu «OCHOBBI
pacTeHneBoACTBa» U «buotexHomorus» paccuutaHbl Ha 68 4YacoB M MOTYT OBITh
peanu3oBaHbl B TeueHUuu 2-X jeT (no 34 yaca B roj) wiu B TedyeHuu 1 roxa (68 yacos B
rog). Bo BToOpom cilyuae BO3MOXHO MpOXOXJIeHHE o0oux Moayiel («OCHOBBI
pacTeHneBocTBa» B 7 wiu 8 kiacce, «buorexHonorun» B 7 wim 8 kinacce). AHATOTUIHO
Moayiu «MoJneKysipHbIe OCHOBBI (PM3UOJIOTUU U (hapMakoJorum» U «MoJeKysipHbIe
OCHOBBI CEJIEKIIMI» PACCUUTaHbI HA 68 YaCOB M MOTYT OBITh pE€aTM30BaHbI B TCUCHUHU 2-
x Jsiet (o 34 yaca B roa) win B TeueHuu | roga (68 yacos B roa). Bo BTopoM ciyuae
BO3MOKHO TIPOXOXKJIeHHUE 000ux Moayseil («MonexkyysipHble OCHOBBI CEJEKLIHW» B 8
Kiacce, « MoJeKyJsspHble OCHOBBI (PU3HOJIOTMH U (hapMaKoJIOTun» B 9 Kiacce).

MoOXHO pPEKOMEHI0BaTh HCIOJb30BaTh Moayiau «Kak >KUBOTHBIE M pPacTEHUS
npucnocabauBaTCs», «OCHOBBI PAacCTEHUEBOACTBaA», «MoOJEKyIsIpHbIE OCHOBBI
CEJICKIIMM» B Ka4e€CTBE HEMPEPHIBHOTO 00pa3oBaTeabHOTO Iukia (5-9 kimace mo 1 yacy B
HEJIENI0) ISl KJIACCOB arpoOMOTEXHOJIOTMYEeCcKor HampaBieHHocTd. Moaynu «Kaxk
KUBOTHBIC U pacCTEHUsl MpucrocabiuBaroTcsy, «buorexHomorun» u «MoJekysipHbIe
OCHOBBI (PU3HOJIOTUH U (PAPMAKOJIOTUN» B KAYECTBE HEMPEPHIBHOIO 00pPa30BATEIBLHOTO
nukia (5-9 kmacc mo 1 4dacy B Henmeno) sl KJIAaCCOB OMOTEXHOJOTHMYECKOTO WM
MEIUIIMHCKOTO HAIIPaBICHUM.

B3aumocBsa3p ¢ mporpammoi BocnuTaHus. [Iporpamma kypca BHEYypOYHOH
JeSTeIbHOCTH pa3paboTaHa € YYETOM PEKOMEHAAIMN MPUMEPHONW MPOrPaMMBbl
BOCITUTAHUS, YUYUTHIBAET IICUXOJIOTO-TIE€IaTOTHYECKUE OCOOCHHOCTHU JIAaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJISET HA MPAKTHUKE COCTUHUTH OO0YUYaIOIIYI0 M BOCIUTATEIHHYIO
NEeATENIbHOCTh Me1arora, OpUEHTHPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyaJbHOE, HO U Ha
HPABCTBEHHOE, COLIMAJIbHOE PA3BUTHE PEOEHKA. DTO MPOSBIIAETCA:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEATU3ALMNU MPOrpaMMbl BHEYPOUHOM
NEATEIIbHOCTH, HAIEAIINX CBOE OTPAKEHHUE U KOHKPETU3ALIUIO B IPUMEPHOU TPOTpaMMe
BOCIIUTAHUS;

— B BO3MOXXHOCTH KOMIUICKTOBAHMSI PA3HOBO3PACTHBIX TPYMNI JJIsi OpraHU3alnu
podOpPUEHTAIMOHHON  JEATEIbHOCTU  IIKOJBHUKOB, BOCIHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEUYAETCS B IPUMEPHOI porpaMMe BOCITUTAHUS,

— B MHTEPAKTUBHBIX (opMax 3aHATHH IS MIKOJIBHUKOB, OOECIEYMBAIOIINX
OOJIBIITYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TEAaroroM H JAPYTMMH JCTbMU
JeSTEIbHOCTh U BO3MOKHOCTH 00pa30BaHUs Ha €€ OCHOBE JAETCKO-B3POCIIBIX OOUTHOCTEH,
KJIIOYEBOE 3HAUYCHHME KOTOPBIX [JIsi BOCIUTAHUS TOJYEPKUBACTCS MPUMEPHOU
MPOrPaMMON BOCITUTAHUSA.
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Oco0enHocTH padOTHI YUUTEJIs MO MPpOorpaMMme. 3ajada YUYUTeNIsl COCTOUT B TOM,
9TOOBI  COTMPOBOXKAATh TPOIECC MPOPECCHOHATBHOW OPUEHTAIMU  [IKOJIHHUKA,
pacKpbIBasi MOTEHIIMAJ KaXXJOTO 4Yepe3 BOBJICUCHHE B MHOTOOOPA3HYIO JESTEIHHOCTD,
OpraHU30BaHHYIO B pa3HbIX hopmax. [Ipu aTom pesyiabTaToM paboThl yUUTENS B IEPBYIO
ouepellb SBISIETCS JUYHOCTHOE pa3BUTHE ydyallerocs. JIMYHOCTHBIX pe3yJbTaTOB
YYUTEIh MOXET JOCTHUYb, yBJEKas yYEHHMKAa COBMECTHOM U HMHTEPECHOM UM 000MM
NeATEeIbHOCThIO,  yCTaHaBJIMBas  BO  BpeMs  3aHATUM  JOOpOKENaTeNbHYIO,
MOAACPKUBAIOIIYIO aTMOC(hEpy, HACKIIIAs 3aHITHS IEHHOCTHBIM COJIEPKaHUEM.

[IpumepHas cxeMa npoBeAEHUsI 3aHATHUN [0 IPOTrPaMMe:

1. OObsicHEHHE TEOPETUIECKOTO MaTepHalia Mo TeMeE.

2. TloaroToBKa K SKCHEPUMEHTAIBHOMY 3aHSATHIO, OOCYXICHHE OOBEKTOB IS
MPaAKTUYECKOTO 3aHSATHS.

3. IlpoBencHME MPAKTUYECKOTO 3aHATHSI — OCHOBHAS 33/ladya OCBOCHHE METO0JIOTHH
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo oOKOHYaHWUU TPEIIOKUTH JETAM, KOTOpPbIE 3aWHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B MCCIEAOBATEIbCKUIN MPOEKT. J[ms 3TOoro HeoOXoauMo
o0CyaUTh OOBEKTHI, KOTOpPHIE YYEHUK OyJIeT WHCCleoBaTh, COCTABUTh IIJIaH
AKCIEPUMEHTA.

5. IloMoub y4eHUKY MpOoaHATU3UPOBATH PE3YJIbTAThl IKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOESKTHO-UCCIENOBATEIBCKON JAEATEIbHOCTH IIKOJbHUKOB
MOXHO B TMpOIECCE 3alllUThl MU CBOMX pabOT B paMKax IIKOJIbHOW Hay4dHO-
MPaKTUIECKON KOH(PEPEHIIUH.
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COJIEP)KAHUE KYPCA BHEYPOYHOM JESTEJbHOCTHU

MoayJb «Kak :KMBOTHbIE U PACTEHUS NPUCTOCAOJIUBAIOTCH» (IBOJIHIHOHHASA
IKo0J0THs) 5-6 Kiacesl (34 yaca)

1. Mbuit uccnedyem scuevte o6vexkmul (6 uacos)

CBoiicTBa M CTpOEHUE XUBbIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocoOb —
OpraHu3M Kak efuHas cucrema. Apanrauuu (npucnocodsenus). [lonsatue romeocrasa
KUBOTO opranuizma. CriocoOsbl €ro nojaepx aHusl.

[Tonsitue BapuwatuBHOCTH Tpu3Haka. lcciemoBarenbckue paboTel «Bce mu
(cunMITBI, 6K, Oepe3bl U T.11.) oJuHaKOBbIe? DOTOKBECTY.

Orpanunuenus wmopdonornyeckux u (U3HOJOTHUYECKHX anantaimuii. [louemy
OpraHu3Mbl HE CTAaHOBATCA OECKOHEYHO OOJBIIUMU, MAJIICHBKUMH, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHUN M KMBOTHBIX HALIETO
Kpash».

2. Bnusanue okpysrcaroweii cpeowl na cuesvle opzanuszmeul (12 uacos)

dakTopsl OKpy>Karomieil cpenbl (abmoTuyeckue, OMOTUYECKUE, aHTPOIIOTECHHBIE).
[Ipumepst  aOuoTHdeckux (aKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIMSHUE Ha
KUZHEACATECNIbHOCTh  KUBBIX  OpPraHU3MOB: TEMIIEpaTtypa, CBET, BJIAXXHOCTb.
[Ipaktuueckoe 3anstue «l{Ber u Temno» (KyOUKH JibJa B3BECUTh, OJIOKUTh B YaIIKU
[lerpu Ha pa3HolBeTHYIO0 Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ansaTue «YTo pactBopsiercs B Bojae» (kcnepuMenT « Kuakuii
nomy). [IpakTudeckoe 3ansatue «Auddysus BeniecTs B Boje (pacTBOphl)», «JIBUKeHHE
pacTBOpoB mo I1BeTKY». [IpakTmueckoe 3anstue «Jlem miaBaer B Boxe (aiicOeprw,
3aMep3aHue BoA0eMOoB)». [IpakTudeckoe 3anarue «Jlex npu 3amep3aHuu paclIupseTCs
(pa3pymieHue kaMmHs (MOYBOOOPaA30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  TPUCIIOCOOJIGHUS  JKUBBIX  OPTaHU3MOB K
abuotnueckum (¢akrtopaM. [IpucrnocoOneHuss K OCHOBHbIM aOMOTUYECKUM (haKTOpam:
TeMmrepaTrypa, BIaXHOCTh M cBeT. llpaktuueckoe 3ansatue «Illyba» (kyOuku mpaa
3aBEpPHYTH B pa3HbIi MaTepua, B3BecUTh). [IpakTuueckoe 3anstue «[ ITurMeHTs» (MOKHO
pas3nenuTh Ha BaTMaHe Kpacutenud u3 (raomactepoBy». [Ipaktuueckoe 3ansitue «Kak
’KUBOTHBIC IJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIIETKOMN).

UccnenoBarenbckue padboThl «BiusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
HAa paCTEHHS B ECTECTBEHHBIX WM HCKYCCTBEHHBIX YCJIOBHUSX» (Ha JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus scusvix opeanuzmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTH pa3BUTHSL MEKBHUIOBBIX
B3auMoOTHOIIeHUM. KosBomonust (XUIIHUK-KEPTBA; Mapa3sUT-XO3SIMH) DBOJIIOIUS
cTpareruii goOwsiBanusi numm. CouuanbHOCTh. Bupasi-Beceneniibl. [lepedens pacrenuii-
Bpeautenend. MccnenoBarenbckas pabora «HaOmromenus 3a B3aMMOOTHOIICHUSIMU
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KUBOTHBIX MPHU AOOBIBAHUU MUY (KOPMYIIKH JJIs ITULL, JJIs1 TOPOJICKUX MITM CEITBCKUX
KUBOTHBIX). Beb-kamepwl». MccnenoBarenbckas pabota «PacmpocTpaHeHHEe BHIOB-
CHUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenoeex ¢ rcuznu pacmenuil u xeueomuwvix? (6 uacos)

Autponorennsie paktopsl. [IpaBaa v, 4To nepBOOBITHBIE JIFOIH KUJIH B TAPMOHUU
¢ npupoaoi. O1oMalIHUBAaHUE U MPUPYUYEHUE KUBOTHBIX M pACTEHUU. 3aueM cracaTh
BBIMHUpAIOIIME BUJBI, KaK 3TO Aenarb. KyJabTypHbIE pacTeHUs W UX JUKHUE TMPEIKH.
[Touemy BakHO MX COXpaHATb. PazHOOOpa3ue KyJabTYpHBIX PAaCTEHUH M MX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kuura Baieit tepputopun. Oco00 oxpaHseMble TEPPUTOPUH,
3anoBenHuku Poccum u mupa. Ilpaktuueckas pabora «PazHooOpasue KyiabTypHBIX
pPaCTEHU B BAILIEM PETHOHEY.

UccnenoBarenbckass paboTa «BiusHHe aHTPONOreHHBIX (AKTOPOB HAa PA3BUTHE
pacTeHul B rOpo/ie/HACEIEHHOM ITyHKTE.

Okckypeust/mpaktuueckas padbora «OOIIT B BamieM permoHe — YHHKaJbHbBIC
O0OBEKTBI TPUPOIBD.

5. Ikonozuueckue nuuiu (6 uacos)

buocdepa — onHa u3 BakHeHIUX 000ouek 3eMiu. UTO Takoe «IKOJOTHYECKUE
HUIIW» U Kak oHu (dopmupyrorcs? dopmupoBanue 3HaAHUN MO OHMOPA3ZHOOOPA3UIO
KU3HEHHBIX  (OpM,  TOBEIEHYECKHX  MPHUCIOCOOJICHUH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutenbHbie coolliecTBa U UX TUIBL. Pa3Burtue
Y CMEHBI paCTUTEIbHBIX COOOIIECTB.

UccnenoBarenbckue paboOThl «IKOJOTHUYECKHE HHILIM BOKPYT TeOS — ONUCaHue
dakTopoB oOKpyxKarouieil cpensl». MccnenoBarensckue padboThl «DEHOJOTHUYECKHE
HaOTIOACHUS.

Monayab «OcHOBBI pacTeHHEeBOACTBaY» /-8 Ki1acchl (68 yacoB)
1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DAKTOPhI BbIpAIIMBAHUS PACTECHUMU.
Hcropust pa3BUTHs arpoxuMuyeckux 3HaHui (padotel M.B. Jlomonocoga, 1O. JIubuxa,
byccenro, B.B. [lokyuaesa, K.A. Tumupssena, [1.A. Kocteruesa, J[.H. [IpsaumHnkoBa
u ap.). [Ipaktudeckas pabora «bouka JIuGuxa.

2. Aepomexnuueckuii 3kcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCHEpPUMEHTOB. I[locTaHOBKa HKCIIEPUMEHTOB C
pacTeHussMH. BbIOOp TeMbl, COCTaBIEHUE TUIOTE3bI, 1IEJIM U 33/1a4 SKCIEPHUMEHTa 110
BBIPAIIMBAHUIO PACTEHU B KOHTpoiupyeMoil cpene. KoHTpoiu, MOBTOPHOCTH,
NpoBeeHre dKcrnepuMeHnTta. [lnanupoBanue skcnepuMmeHTa. OllEHKa pe3yJibTaToOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIOUIME HA MPOpPACTaHUE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHre TEXHOJOTUU KPYTJIOTOJAUYHOTO BBIPAILIMBAHUS CaJaTOB M MUKPO3EJICHH
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B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCIOBUsIX. COOp yCTAaHOBKHU JIJIsi BBIPAIIMBAHUS
pPacTEeHH1 B KOHTPOJIUPYEMBIX yCIOBUSIX.
3. Ponv xumuueckux snemenmos ¢ numanuu pacmenuii (20 yacos)

Bonma. PactBop. BreITsiKKa. AHWOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT, W pH
pactBopa. Posib XMMUYECKHUX 2JIEMEHTOB B MUTAaHUU pacTeHui. [TomyueHne nuraTeabHbIX
BelecTB pacteHusIMU. [IpakTnueckas padora «CxeMbl MUTATENIbHBIX pacTBOpOB. Pacuer
7103 YIOOpEHUH ISl MUTATENIbHBIX PACTBOPOBY.

Yno0peHusi: opraHuyeckue, MHUHEpalbHble, MUKpPOOHOJOTHUYECKHE. THIIBI
MUTAaHUS pacTeHuid. Bo3aymHoe W MuHEpanbHOE (KOPHEBOE) NUTAHHE PACTCHUI.
TpaHCIIOPT NHUTATEJIBHBIX BEIIECTB PACTCHUW: BOCXOIAIIMNA W HUCXOISIIAN TOK.
Baxneiimue kanuiineie, hochopHbIe U a30THBIE yA0OpeHus, uX cBoictBa. [IpocTeie u
cnoxHble ynoOpenus. Ilpaktuueckas pabota «IlpaBuia cmemuBaHus yIOOpEHUID»
[IpakTuyeckas pabora «llutaHue pacTeHU: TEXHOJOTHS MPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYp».

Poct u pa3BuTue pacTeHMil: 3Tanbl OHTOreHe3a, (DAKTOpHI, BIUSAIONIME HA POCT
pacTeHuil: CBeT, TryCcTOoTa TOCaJ0K, muTaHue, cyOctpar. I[lpaktuueckas paborta
«MOHUTOPHUHT MUHEPAIIBHOTO ITUTAHUS PACTEHUI.

OcoOeHHOCTH MHUTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HaueHUE B KU3HU
pactenuii. DopMbl a30Ta U KX TPEBpaIEHUE B TIOYBE.

Ucrounnku docdopa 1ist pactenud. 3HaueHune Gocdopcoaepxraiinx coeTMHEHUMN
B KjieTKe. Posib Makpospruyeckux coequuenuit ocopa B SHEPreTH4eCKoM OOMEHE.

Bnusinue kanus Ha (Qu3MYECKHe CBOMCTBA MPOTOIUIa3Mbl, Ha (PEepPMEHTHI
YTJIEBOJOPOJHOTO 0OMEHa, CUHTE3 0elnKoB u Jp. Poib kanus B moanepKaHUU HOHHOTO
OasilaHca B TKaHSX, B MPOIECCaX CAMOPETYIISIUH.

Perynsropnass u crpykTypooOpaszoBareibHas pOJib Kalblldd. Y4YacTHEe B
00pa30BaHUM KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYpPbl MEMOpaH U PEryJisilius UX
MPOHUIIAEMOCTH.

3HayeHue MarHus B MeTaboju3Me pacTeHuil. Maruuii B coctaBe xsopoduriia,
CXOJCTBO XJIOpOo(UIUIa U TeMOTJIOOMHA KaK CBHUJIETENIHCTBO €AMHCTBA OPTraHUYECKOTO
MHUpa.

Cepa 1 ero OCHOBHbBIE COEIUHEHUS], UX POJIb B CTPYKTYPHOUM OPraHU3ALNU KIIETKH,
y4acTUE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.

MukposnemenTsl. [lpencraBienuss o pojd MHUKPOIIEMEHTOB B MeTabOIU3MeE
pacteHui. OCOOEHHOCTH TMOCTYIUIEHHSI MHKPO3JEMEHTOB B pacTteHusd. CHHEprusM u
AHTAaroOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUH.

PactuTenpHas NMArHOCTUKA W METOJbI HIACHTU(PUKAIIMK HEJO0CTaTKa/U30bITKA
aneMmeHTOB nutanus. [IpakTudeckas padota «PacTutenbHast IMarHOCTHKAY.

UccnenoBarenbekas padota « O1ieHKa COCTOSIHUSI KOMHATHBIX PACTEHUH, paCTeHUI
Ha IIKOJHHOM TEPPUTOPHUM, YCTAaHOBKA MPUYMH MATOJOTMYECKUX COCTOSHUU (MpHU
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HAJIMYKH ).
UccnenoBarenbckass pabora «OrieHKAa BIMSHUS PA3jIMYHBIX JJIEMEHTOB Ha
COCTOSIHUE PACTEHUM (COCTABICHUE PAZTUYHBIX MOJKOPMOK )».

4. Pecynamopul pocma pacmenuii. 3awguma pacmenuii (4 uaca)

[Tonsitue o perynsTopax pocra pacteHu. CTUMYISATOPBI POocTa — (PUTOrOPMOHBI
(aykcuHbl, THOOEpEIITMHBI, TUTOKUHUHBI). IHTHOUTOPHI pocTa pacTeHuii: 1. mpupoaHbie
(abcum3oBasi KUCIOTAa U HEKOTOpble (EHOJIbHBbIE BElIECTBAa (MKyMapoBas, KOpUYHas,
CANMIIWIIOBAs K-ThlI), 2. CHUHTeTHYeCKHEe (MOP(AKTUHBI, pETaplaHThbl, e(OIHAHTHI,
JIeCUKaHThl, repOunuabl). @OUTOMOHUTOPUHI H OLEHKAa COCTOSIHHSI PAacTEHUH.
CoBpeMeHnHbie criocoObl MoHUTOpUHTA. [IpakTHueckas padota « DUTOMOHUTOPUHT U
OLIEHKa COCTOAHUS pacTeHUuid. COBpEMEHHbIE CTIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbckas padora «BiusiHue rerepoaykcuHa Ha nmpopacTtanue (pocT Ha
Pa3HbIX CTAJIUAX, B Pa3HBIX YCIOBUAX) PA3IMUYHBIX PACTEHUNY.

3amura pacTeHUd OT BpeauTeseil: ocHoBbl Ouomeroaa. IIpakTuueckas padborta
«HCeKTapuu: IpaBuiIa U yCIOBHS pPa3BEACHUS NOJIE3HBIX HACEKOMBIX».

5. Boomuas, necuanas u noueennan Kyaomypol, ux nPUMEHEHUE 6 6blPAUUEAHUY
pacmenuii. Quzuonocusn pacmenuii (8 uacos)

Bonnas, necuyanass u MOYBEHHAs] KYJbTYpbl, UX NMPUMEHEHHE B BBIPAIIMBAHUU
pactenuii. IlpoBenenne Boabl B KOpHE U crebne pactenuid. IIpaktuueckas padorta
«KopHeBoe naBieHue».

Boaubiili pexxuM pacTeHHil: CTpoeHue YCThHIL: (AKTOPhI, BIUSIOIMIME HAa HUX
PACKpBITHE U 3aKpbITHE. 3HAYEHNE MEXaHU3Ma PETYJISIUN UCIIAPEHMS BJIATU PACTECHUEM.
[IpakTnueckas pabora «IIpurorosnenue npenapara yCTbUil METOJIOM CIIEIIKA».

UccnenoBatenbckue paboThl: «BiusiHue yClIOBUM COJEp)KaHMUS PACTEHUM Ha
KOJIMYECTBO YCTHUID.

®oToCUHTE3 — YHHMKaJIbHBIM Mpouecc pacteHuil. TeMHOBas u cBeToBas (ha3bl
(doTtocunTe3a. 3HaueHue (HPOTOCUHTE3A IS KUBBIX Opranu3moB. IIpakTuueckas padora
«DyHKIMOHANIbHAS ~ JIMATHOCTMKA PpPACTEHUH MO AKTUBHOCTU  XJIOPOILIACTOB»
UccnenoBarenbckass pabora «Omnpenenenue xmopopmwmia A u b, oueHka
(OTOCUHTETUUECKOIN aKTUBHOCTH PACTEHUHN U (PaKTOPOB, BIUSAIOIIUX HA HEEY.

@akTopsl pocTa pacTEHUi: BO3AYX M aspaunus. llog3emMHoOe nbIXaHUE pPACTEHMIA:
COCTaB TIOYBEHHOTO BO3AyXa, Tra3000MeH. ['a3000MeH Tipu OECIIOYBEHHOM
BoIpanuBanuu. [Ipaktuueckas padora «Aspauus, CO2 u O2. JpixaHue pacTeHUI».
[IpakTrueckas padota «/lpIxaHue pacTeHUI: OLIEHKA MHTEHCUBHOCTH JbIXaHUS PaCTEHUI
Y TJTIO/IOBY.

HccnenoBatenbckue paboTel: «BausHMe cmnoco0a BelpamuBaHus (cocTaBa
NUTATEIbHOM CMECH, CXEMbl BHECEHHSI) HA POCT U PAa3BUTHS Pa3IUUHbBIX PACTCHUIY.
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6. Kyavmypnote pacmenus. Cospemennste acnekmol ceyekyuu (20 uacoe)

Kak denoBek cranm HCHosib30BaTh pacTeHua? CBs3b pa3BUTUS IMBHIM3ALUU
YEeJI0BEKa M OJIoMalllHMBaHus pacteHui. Jlomectukamus. Juckyceus «Jlomectukanus,
BCE JIM pACTEHUS W IKUBOTHBIC, KOTOpPbIE KHUBYT PSIAOM C YEJIOBEKOM UM
OJIOMAIIHUBAIOTCA? MOXHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM 7

HacneacTBeHHOCTh M M3BMEHUYMBOCTh — OCHOBHBIE CBOMCTBA KHUBBIX OPraHU3MOB.
N3menuuBocTh. Buasl m3meHuuBocTh. IlpakTtuueckas pabora «MopaudukanyoHHas
M3MEHYUBOCTh (JIUCThSI, UTOJKHU C OJTHOTO JIEPEBA)».

['en — MaTepHalbHBIi HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxnenHoBeie kuciotsl. JIokanu3anuss r€HETUYECKOIO0 MaTepuasia B KieTke. Jlenenue
kierok. Permmmkanus JIHK. OcHoBHas qorMa MosieKyIsspHO# Onosioruu. TpaHCKpUTIITUSL.
Tpancasuus. Myrtauuu. [Ipaktuueckas padora «['€H — HHCTPYKIUS TT0 COOPKE KIETKH
(Ha Oucepe wiu KoHCTpykTope)». IlpakTuueckass pabora «MyTtanus Ha OytepOpoje
(J1r000¥ 00BEKT M3 MpeAblayIIel padoThl, e U3MEHEHHWE WHCTPYKIIMH MNPUBEIET K
M3MEHEHHIO BHEIIHETO BHUIa O0BEKTA)».

DddexT OyTBUIOUHOrO TOPJBIINIKA W TeHETHYEeCKOe pasHooOpasue. Urto Takoe
reHO0aHk? 3ayeM COXpaHsITh T€HETUYECKHUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUs TEHETUYECKUX PECypCOB pacTeHuH (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3aKkoH TOMOJIOTMYECKUX pAnoB. LleHTpsI
MIPOUCXOKIECHHUS KyJIbTypHbIX pactennid H.M. BasunoBa m I1.M. JKykosckoro.
[IpakTuueckas padota no rpynnaM «OTKyAa Ha HalIMX CTOJaX (PPyKThI/OBOIIN/3TAKI.

OcHoBHbIE MeTonabl cenekuuu. ['mbpunuzamus. Popmbl oTOOpa. OCHOBHBIE
HaIpaBJICHUS CEJICKIMU: YIy4IlIeHUEe YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKUM WU
abuotnueckum (axtopam. [IpakTudeckas padota «Bripamubaem ropox. Kak nposectu
CKpEILUBAHUE Yy TOPOXaA».

Ecte mmu xu3Hb B mpoOupke? buoTexHOIOTHS KyJbTYpPHBIX PACTCHHM.
UccnenoBarenbckass pabora «BelpammBanue pacteHuii B mpoOupke» (MOXHO
BOCHOJIB30BAThCSl  PE3YJIbTaTaAMH MNPEABIAYIIMX JKCIEPUMEHTOB IO COCTABICHUIO
MUTATEJIbHBIX PACTBOPOB ISl PACTCHUM ).

Kak  yenmoBexk  Moxker  moaudunmpoBaTh  pacteHusi?  ['eHetmueckoe
penaktupoBaHue. CoOBpEMEHHbIE  MOAXOAbl M JOCTUKEHUS  T'€HETUYECKOTO
penaktupoBaHusi  pactenuil. [Ipaktuueckas pabora  «I'€HOMHBIE  HOMKHHIIBI
(MonxenupoBanue padotel cuctemMbl CRISP-Cas).

7. Pacmumenshnas npooykuus. (8 uacos)
HanzemHubie u moa3eMHbie opranbl pacteHui. [loOer u BugoM3MEHEHHBIN MoOer
pactennii. CriocoObl pa3MHOKEHHUS PACTCHUM.
[lonarne o KadecTBe NPOAYKTOB TMTaHHA. I[IpoOiieMbl KOHKYPEHIIUH
OTEYECTBEHHBIX MPOJAYKTOB MUTAHUSI C UMIOPTHHIMU. JIOTUCTHKA IOCTaBKU U CPEJICTBA
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coxpaHeHusi npoaykroB nutTaHus. [lpaktuueckas pabdora «llpenenbHo nomycTUMBbIE
koHueHTpauuu (I1JIK) u meroasl KOHTpoJisi 6€30MACHOCTH PACTUTENBHBIX MPOAYKTOB
MIATaHUS».

Mukpo3eneHb: moJIe3HOCTh U TexHosorus. VMccnenosarensckas padora «OueHka
KauecTBa BhIPAIICHHOW MUKpPO3eJeH» (JIN0O CBOsI, TMOO U3 Mara3mHa).

XUMUYECKUI aHanu3 IPOIYKIUU. OcHOBBI CHEKTPOPOTOMETPUHU.
[ToTenmomeTtpus. Xpomatorpadus. [Ipakruueckas padbota «MeToabl OLIEHKH KayecTBa
PACTUTENBHOW MPOIYKUHUU: XPAHEHHUE M COXPAHHOCTh MHUTATENIbHBIX BEIIeCTB» (10
JOCTYITHOMY 000PYJIOBAHHUIO).

HccnenoBarensckas pabota «Onpenenenne ButamuHa C MeTOoaoM 00paTHOTrO
TUTPOBAHUS B IUIOAAaX HA Pa3HOM CpoKe (croco0e) XpaHeHUSI».

Monayab «buoTexHnogorus» 7-8 kiaccol (68 yacos)
1. Buomexnonozus (4 uaca)

[ToHsiTue OMOTEXHONOTHMU. 3ayeM YEJIOBEKY OMOTEXHOJIOTMH, B YeM uX
MPEUMYIIECTBO MEepPel XUMUIECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOJIOTHU:
IPOMBIIIJICHHBIE MUKPOOPTaHU3MbI, KJIETKH U TKaHW PAaCTeHUM, )KUBOTHBIX U YEJIOBEKa,
ouokatanmuzatopel. [lpakTuueckass paborta «Ilpumepsl mpUMeHEHHS OMOJOTUYECKUX
00BEKTOB B TBOECH KUZHI.

Ceipbe 111 OMOCHHTE3a M OLIEHKa €ro OMOJIOTMYecKOM HEeHHOCTH. OCHOBHbBIE
MCTOYHHMKM YyIyepojaa, a3oTa, (ochopa, MuUKpornemMeHTOB. lcciaenoBaHne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsl BOMPOCKI €ro MpeABapuTelbHON 00paboTKH), pa3padoTka
HOBBIX MUTATEJIbHBIX CpPEJl, B TOM YHUCIJIE€ BKJIIOYAIOMIMX OMOCTUMYJSATOPBI U JpYyTue
AJIEMEHTHI YIIPABJICHUS U ONITUMHU3ALIUN IPOLECCOB OMOCHHTE3a. MeToIbl ONTUMU3ALIH
MUTATENbHBIX CPEl.

2. Mukpoouonozusa (12 uacos)

[Tonoxenue mNpPOKApUOTOB B CUCTEMEe opraHudeckoro wwupa. CrpoeHue
OakTepuanbHOU KieTku. Knaccudukanus O0akrepuit. Mopdonorus 6akrepuii. [Ipoctbie
U CJOXHBIE METOAbl OKpaluBaHWs OakTepuil. duznonoruss OakTepuil: NHUTAHHE,
IbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C TOMEHOM ApXeH (3KCTPEeMO(PHIBHOCTD,
ocoOeHHOCTH cTpoeHus kieTku). JlaboparopHas pabora «DUKCUPOBAHHBIEC TTPENapaThl
Oaktepuil. Ormnpenenenue (OpMbl MPEATOKEHHBIX KYJIbTYp MHKPOOPTaHM3MOB,
UCIIOJNIb3Ysl MPOCTOM MeToja okpacku» JlabopatopHas pabora «OmnpeneneHue Tuma
KJIETOYHOW CTEHKH METOJOM OKpaluuBaHud 1o ['pamy» (Ipy HAJIMYUU PEAKTUBOB).

MoJsiouHOKHCIOE W cnupToBoe OpokeHne. PoTOTpodHBIE U XEMOTPO(HBIE
Oaktepuu. KuHeTmueckoe  omucaHue — mpouecca  pocTta  MHKPOOPTaHHU3MOB.
OKCTOHEHIMaNbHass ~ MoJenb  pocta. KwuHermka rTHOEnn  MHUKPOOPTaHU3MOB.
JIaGoparopHast pabota «IIpuroroBiieHne NpuKU3HEHHBIX MPENAPATOB MOJTOYHOKHUCIIBIX

OakTepuiiy.
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[Tatorennsie 6akTepuu. UymHas nanoyka v YepHasi CMEpTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkynes. Ucropus 60ps0ObI ¢ OakTepuaibHbIMU HHPeKusaMu. JlabopaTopHas paborta
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas pabota «Briaenenue uncroi
KyJabTypbl Oaktepuil. MeTon pas3BeneHuid. MeToj HCTOMIAIONIETO  IITPUXAy.
JlaboparopHass pabora «Mopdonornueckas XapakTEpUCTHUKA BBIJICICHHOW YHCTOM
KYJBTYpbI: XapaKTepUCTHKA KOJIOHUH, (opMa OaKTepuid, TUM KIETOYHON CTEHKN.

Bolina 6eckOHEYHOCTU: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3mbl JeHCTBUN
aHTUOMOTUKOB. MeXKieTouHass KOMMYyHHMKauus Oaktepuil. YyBCTBO KBOpyMa.
JlaGopatopHas pabota «CpaBHEHHWE pPOCTa MUKPOOPTaHM3MOB Ha dYalmike 0e3 U ¢
noOaBrieHus aHTHOMOTUKOBY lccnenoBarensckas pabora «llomck MUKpoOOpraHM3MOB
00Ja1alolUX aHTarOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenue Oaktepuili yenoBekoMm. KuHeTnueckoe onucanue OHWOCUHTE3a
MPOJYKTOB MHUKpoopraHu3mMamu. bakrepuu, KOTOpble MOTYT paszjararb IJIACTHK.
Uccnenoarenbckas paboTa « BriiesieHre MOJIOYHOKUCIIBIX OaKTEepHUi, HCCIeT0BaAaHUE UX
AKTUBHOCTH.

Mukpoopranusmsl B arpoOuoTexHoaoruu. IcKycCTBEHHBIE aCCOIUAIIMY PACTCHUM
¢ Mukpoopranuzmamu. UccnenoBatenbckas padota «Beiienenue 6akTepuil mMOJIe3HBIX
IUJT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OuomexHoo2uu (niecHesvle 2puobdl,
opococu, sooopocau) (12 uacoes)

[1necHeBbIe TPUOBI MPOTYIIEHTH OMOJIOTMYECKU AKTUBHBIX BEIIIECTB.

OO0miast xapakTEepUCTHKA APOXOKEH caxapoMuileToB. McTopus ucmonb3oBaHUs
JPOXKEN B TPATUIIMOHHON OMOTEXHOJIOTHH. TEeXHOJIOTUN BUHOMIETHUS U XJICOOTeUeHNUS,
CHeIMaIN3upOBaHHbIE pachl JIposxokend. Metabonusm nposxoked. Peakius cniupToBOTrO
opoxenus. JlaGoparopHas pabora «llogacder kieTok apoxked B kamepe [opseBay.
Jlaboparopnas pabora «OOHapy>KeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: 3THUIOBOTO
CIUpTa M Yriaekucioro raza». [lomydeHue BTOPUYHBIX META0OJMTOB B JPOAIKAX.
JposxoKu Kak nmpoayleHThl Onotorius. [TomydeHue neneBbix OCIKOB B IPOXKIKAX.

Oco0EHHOCTH BEreTaTUBHOTO U TOJOBOTO Pa3MHOXKEHHS y JAPOXKKEH, 3HaAUCHUE
U3YUYEHHUS] MUTO3a M LHUTOKMHE3a JUIsi ONTUMH3ALUHU TPOLIECCOB KYJbTHUBUPOBAHUS
JPOMKEBBIX IITAMMOB, TOHUMAHUS MPUYUH MATOTEHHOCTH JAPOAGKEH U TpuOOB, OKUCKA
MUIIEHEH (QYHTHIMAOB U pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IPEMapaToB.
Jlabopatopnas pabota «HaOmiomeHue  pa3sMHOKEHUS — JIPOAOKEBBIX  KIETOKY.
[IpakTuueckas padorta «llosyuenue TBopora u kedupa Ha OCHOBE MOJIOYHOKHUCIIBIX
Oakrepuit». Ilpaktuueckass pabora «OCHOBHbIE BUABI KBaca M HUX XapaKTEPUCTUKa»
«JIpo’X>KM M MOJIOUHOKHCIIbIE OaKkTepuu, MPUMEHsIEMbIE JIS MPOU3BOJICTBA KBaca».
[Ipaktuueckas pabora «CpaBHUTEIBHBIA aHAIU3 PA3BUTHUS JNPOXOKEH B a’pOOHBIX U
aHa’pOOHBIX  ycnoBusix». [lpakTtuueckas pabora «MeToasl OIEHKH CBOMCTB
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XJICOOTICKapHBIX JIposokeld. OCOOCHHOCTH TPHMEHEHHUS TMPECCOBAHHBIX, CYIICHBIX MU
MHCTaHTHBIX Apoxoken». MccnenoBatensckas padoTa «BausHue (QU3NKO-XMMHUUYECKHX
(aKkTOpOB Ha KaueCTBO OMOTEXHOJIOTMYECKOW MPOAyKIuu (kBac, kedup, cwip, xi1ed u
Ip.)».

Bomgopocnu — mepcrneKTHBHBIA OOBEKT ISl TMPOU3BOJACTBA OCJIKa M YTJIECBOIOB.
brorexHoIOTMUECKME METOMBI OYMCTKU TBEPIBIX, KUIAKHX OTXOJOB M Ta3000pa3HBIX
0oTX0/10B TIpon3BOACTB. CTouHble BOABI. CXEMBI OYHCTKH. BHOGUIBTPHI, a3pOTECHKH,
METAaHTCHKHM, OKCHTCHKH. AKTHUBHBIH W WM BXOIAIIME B HETO MHKPOOPTaHU3MEI.
Hcnonp3oBanne BOJIOPOCTEH B OUYMCTKE CTOYHBIX Boj. MccrmemoBarenmbckas pabota
«Bnusaue ¢pusnko-xumuueckux paktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasa ungpopmayusn (8 uacoes)

HacneacTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menuuBocTh. Buawsl u3meHuuBocTh. Ilpaktudeckas pabora «MoaudukanyoHHas
W3MEHYUBOCTb (JIUCThSI, UTOJKHU C OJTHOTO JIEPEBA)».

['en — MarepuanbHbIi HOCHUTENb HACJIEACTBEHHOCTH W HU3MEHYMBOCTH.
HyxnenHoBpie kucioTHL. JIOKanu3anus r€HETUYECKOro Marepuaina B KieTke. JleneHue
kietok. Permmukarnus JIHK. OcHoBHas qormMa MoJieKyIspHOW Onosioru. TpaHCKpUIIIHS.
Tpancnauus. Mytanuu. IIpaktuueckas padota «['eH — HHCTPYKIMS MO COOpPKE KIETKU
(Ha Oucepe wiu KoHCTpykTope)». IlpakTuueckass pabora «MyTtamus Ha OytepOpoje
(J1r000¥M 00BEKT W3 MpeAblaylIeld padoThl, TI€ M3MEHEHUE MHCTPYKUUU TPUBEHAET K
M3MEHEHHIO BHEIIHETO BHUIa OOBEKTA)).

5. Bupyconozus. (6 uacos)

[TonoxxeHue BUPyCOB B cUCTEME OpraHndeckoro mupa. CTpykTypa U1 XUMUYECKHUI
coctaB BupycoB. Kiaccudukanus BupycoB. Penpoaykius BupycoB. I[Ipocmotp
JOKYMEHTAJIBHOTO (PUiibMa O BUpycax.

Bupycsl - Bo30ynutenu nHpeKuoHHbIX Oone3Hnell. OnkoBHupychl. bakTeprodaru:
CTpO€HHME, CBOWCTBa, mnpumeHeHue. lIpaktuueckas pabora. «MeTon pa3BelCHUIT»
[Ipaktuueckas padota. « TutpoBanue Oakrepruodaron».

buonorudyeckue meToapl 60pHOBI C BUPYCaAMH.

6. I'ennas uniicenepus u 6uomexuonozuu. (8 uacos)

OcHoBbl reHHOU uHXXeHepuu. Bekropa. Crnernuduueckue GpepMeHTbl OaKkTepuil.
[Ipaktrueckass pabora «OHIOOHYKJIEa3bl pecTpUKUuU (paboTa € HYKICOTHIHBIMU
MOCJIEIOBATEIBHOCTSIMU Ha OyMmare)».

buortexHonoruu npoaykuuu O0eIKoB B OakTepUaldbHBIX KyJbTypax. [locTrkeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aJanTHBHOTO HWMMYHHUTETa OakTepuil M apXeu.
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[TpakTuyeckas padota «I'ennbie HoxxHUITBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metoas! nosyuenust ' MO. Urpa-auckyccust «Bemrpaii rpaHT Ha CO3/1aHHE
I'MOw.

7. Buomexnonozuu 6 yxcusomnosoocmee (8 uacog)

JlomecTukalysi OCHOBHBIE JIOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
10 JIOMECTUKAIIMK KUBOTHBIX (JIUCHIIA, HOPKA U AP. — SKCIEPUMEHThl HAyUYHOU IITKOJIBI
akajgemuka benseBa). [uckyccus «J/lomecTtukanusi, Bce JM pacTE€HUsS W >KUBOTHBIC,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCA? MOMXKHO JIM CUUTATh
TapakaHa 0JIOMaIlTHEHHBIM >KUBOTHBIM 7).

CoBpeMEeHHBIE METOJIl B KMBOTHOBOJICTBE: TPAHCIUIAHTAIUS SMOPHOHOB,
XUMEpHbIE  KUBOTHBIE, KJIOHUpoBaHue. [IpakTuueckas pabora «MeTtoauka
KJIOHUPOBaHUS (MOAEIUPOBAHUE HA OyMare).

OcHOBHBIE 00JIE3HU JKMBOTHBIX W POJb MATOTCHHBIX MHUKPOOPTAaHU3MOB U
Mapa3uToOB B pa3BUTHH 3a00JI€BaHUI JOMAIIHUX >KUBOTHBIX U1 OCHOBHBIX Mepax 00phOBI
C HUMHU; POJIb MOJIC3HBIX MUKPOCUMOHNOHTOB B OpraHu3Me KUBOTHBIX. IlooxuTenpHOe
1 10060YHOE (OTpHUIaTEILHOE) BO3ICHCTBUN aHTHOMOTHUKOB HA OPraHU3M B XOJIC JICUSHHUS
JKUBOTHBIX; IIEJIM W 3aJla4d BeTepUHApPHUU. BHOTEXHOJOTHS KOPMOBBIX MpEnapaToB.
[IpakTuyeckas padora «CocTaBieHue paliioHa MUTaHUS )KUBOTHOTO, pacyeT pacxojioB
Ha cojaepxkanuey. MHccienoBarenbckas pabota «OIlleHKa KayecTBa MOJIOYHOM
MPOTYKIT.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHblE MeTOAbl cenekuuu. ['mbpumuzanus. Popmbl oTO0pa. OCHOBHBIE
HAIPaBJICHUS CEJICKIMH: YIYUYIIeHHUE YPOKAWHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
abuotuueckum (pakropam. IIpaktuueckas padota «Bripamubaem ropox. Kak nposectu
CKpEILIUBAHUE Y TOPOXA».

OCHOBHBIE MOJXOJbl CEJIIEKIUM M OHOTEXHOJOTUHM KYJbTYPHBIX PACTEHUM,
I'mOpuauzaums, oTnaneHHas TUOpPUAM3ALMA, HMCKYCCTBEHHBI OTOOp, TIe€Tepo3HC,
TpaHchopMalysi, MyTareHe3, TeHeTHUecKoe peaakTupoBaHue). Mcropus cenekiuu B
Poccun u mupe, uctopust pa3BUTHs BaXXHENIINX COPTOB KYJIBTYPHBIX PACTEHUM.

Kak yenoBek MoxeT MOAUPUITUPOBATH pacTeHus? ['eHHast HXeHepUs paCTCHUIN:
UTto Takoe reHeTHYecKas WHKEHEpHUs pacTeHuM. TpaHCreHHble pacTeHHs. MeTo.ibl
nosryueHusi. OOpa3zoBaHue OIyXoJied y pacTeHuid. ArpoOakTepHraibHas TpaHC(HOpMAaLIHS:
Ti-mumazMuel. ['ensr T-1HK. MonexkynsapHO-TEHETUUECKHE MEXaHU3MBI
Tpanchopman. ['eHeTnueckoe pemaktupoBaHue. COBpEMEHHbIE TMOJIXOJbl U
JIOCTIKEHUSI TEHETHMYEeCKOro peaakTupoBaHusi pacteHui. [Ipaktuueckass pabota
«I"eHOMHBIC HOXKHUIIBI (MoeupoBanue paboTsl cuctembl CRISP-Cas).

Ecte nu xu3Hp B mpoOupke? buorexHonoruss KyJabTYpHBIX pacTEHUH.
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UccnenoBarenbckass pabora «BeIpamuBaHue pacTeHHid B TpoOupke (MOXKHO
BOCITIOJIB30BaTbCA PE3YJNbTATAMHM TPEABIAYIIMX HKCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB JJII PACTEHUM )».

Moayab «MosiekyasipHblie OCHOBBI (PM3HOJI0THH M (papMakogorum» 9 Kiacc
(68 uaco)

1. @u3zuonozuueckas xumus. (20 uacoes)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBnbie (popmbl
KHUCJIOpOAA, X MOJy4YEeHUE, HEUTPaIU3alusl.

MaxkpoaeMeHThI: NMPOLEHT COACPKAaHUS B OpraHU3Me, BBINOJIHsAEMas: (YHKIUS,
coJiepkaHue B mpoaykrax nutanus. Ca2+ - cBs3pIBarouiue O€JIKH, JEOHHUPOBAHUE
KQJIBLIUS, PErYJIALUSA YPOBHS KaJbLIMsl B OpraHU3Me: TOPMOHBI ITO4YeK. Mg — CTpoeHue
XJIOpo(uILIa, €ro aKTUBALMS COTHEYHOU SHEPTUEH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJIaX COJAEpPKATCs, BBIMOIHSAEeMas (yHKIIHS,
COZIEp/KaHUE B MpOoAyKTax nutanus. [locmencTsus nepeno3supoBKU MUKPOIIEMEHTAMM.
Fe — ycBamBaemble THUIIBI COEIMHEHHUW Keie3a. ['eMonpoTenHsl, T'€MOLMAHMH,
muToxpombel. CU — ycBoeHME M TpaHCHOPT Meau. benku, coaepkamue Menb.
[TaTonornyeckue cunapoMbel Menke u Bunbcona, cBsi3aHHbIE ¢ METaOOJIM3MOM MEJIH.

Tokcuunble anemMeHThl llepuonnueckol cucTeMbl sl OpraHu3ma. BriusiHue
HEJIOCTAaTKa MAaKpO MU MUKPOXJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoinMyecTBeHHass  OLIGHKA  COJIEpPKaHHUS
MHKPODJIEMEHTOB WM BUTAMUHOB B MHILEBBIX MTPOJAYKTAX)»

XKupsl. 3a0051eBaHus YeIOBEKA, CBSA3aHHbIE C HAPYIICHUSAMH >KUPOBOrO OOMEHa.
Jncnunuaemun.

VYrneBoasl. 3aboseBaHUsl 4Ye€IOBEKa, CBA3AHHBIE C HAPYUICHUSIMH YTJIEBOJIHOTO
obmena. CaxapHslil 1uader.

benku. Ctpoenue. 3a0osieBaHus YEIOBEKA, CBA3aHHBIE C HAPYILIEHUSIMH OEITKOBOTO
oOmena. @yHkiuu 6enkoB. epmenTobl. Mexanusm aeiictBus. Kiaceol pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuyeckoe 3ansatne «KauecTBEHHbIE peaklUU Ha
opranuueckue MoJekynel». [Ipaktuyeckoe 3anstue «JleHatypauuss — OeIKOB»
[IpakTnueckoe 3anstue «M3yyeHne akTUBHOCTH aMHUJIA3bD».

BurtaMuHBI )KUPOPACTBOPUMBIE, BOJOpAaCTBOpUMBIE. [IpeBpallieHe BUTAMUHOB B
aKTUBHbIE (POPMBI KOPEPMEHTOB. ABUTAMHUHO3BI.

OCHOBHBIE THUIIBI METa0OJWUYECKUX peakiuil. buosHepreTrueckrue MPOIECCHI.
I'mukxonus. Huxn KpeOca. Llenb nepeHoca 31eKTpOHOB. OKHUCIEHHE KUPHBIX KHUCIOT.
Karabamu3m amuHokucnor. I'mokoneoreHe3. CHUHTE3 yIJIEBOJOB, OEIKOB, MKHUPOB.
Mertabonutuueckue 3aboneBanus. Ilpaktuueckoe 3ansTue «Pemenue 3amad  Ha
SHEPreTUUECKU OOMEH».

Knerka. Ilonarue memOpanbl. @yHkuu MemOpaH. Buabl TpaHcmopra B KIIETKY.
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MeMOpanHbie opraHoujipl. 3aboJeBaHUsSI CBSI3aHHBIE C HApyIIEHHEM PpaldOThl
MEMOpaHHBIX OpraHesul, OOJE3HM HAKOIUICHUS. THUIMBI KOHTAKTOB MEXAY KIIETKaMHU.
3HaueHHE MEKKJIETOYHOM KOMMYHMKALMU I 310pOBbsl opraHusma. I[Ipakrtuueckoe
3ansTHe «/lnanu3 (kaeTouka Tpayoe).

SAnpo. YpoBHM  yINakOBKM  XpoMaruHa. XPOMOCOMHBIE  TEPPUTOPHMU.
HememOpanHbIe opraHou/IbI.

2. Monekynapnasn ouonozus. (20 uacos)

OcCHOBHBIE BEXH PA3BUTHS MOJICKYJIIPHOW OUOIOTHH.

HyxnennoBsie kucnotel. OCHOBHBIE MPUHITUIIBI cTpoeHus. [IpakTudeckas padora
«Breigenenne JIHK u3 Ganana». Ilpaktmdueckas pabdora «Mogens JIHK-opurammy.
[IpakTuueckas pabora «Ompenenenue kadectBa mnpenaparoB JHK ¢ nmomomibio
ceKTpopoTOMETpUN» (IPU HATMYKUK 000PYIOBAHNSA).

Marpuunbie cuHTE3bl. Perumkanus — OCHOBA KJIETOYHOTO AeiieHus. [IpuHIuIbI
perukanuu. [Ipaktuueckas pabora «PervkaTuBHas MaliuHa (UTpa-IeMOHCTPAIIUS )».
[Tpaktuueckas padota «I1L[P (Mogens ammudukainys Ha Oymare)».

MyTtanuu. Yto Bei3biBaeT uzMeHenus B crpoenuu [IHK. [Ipunnuns! penapanuu.

Tpanckpunius. [Ipaktuyeckas padora «Cuna mpoMoTOpay.

['enetnueckuit kon. Ilpaktuueckas pabora «PemeHue 3amady Ha TE€HETUYECKUM
koq» Tpancmsmus. [Ipaktuyeckas padora « @oiIUHT OETKOBY.

Opranuzanusi reHoMa BUPYCOB [IpOTHBOBHUpPYCHBIE CpPEICTBA, MEXAHU3MBI MX
JECUCTBUS.

Opranuzarusi  reHoma  Oaktepuil  AHTHOaKTEepUATbHBIC npenaparsl.
UccnenoBatenbckas padbota «PacnpocTpanenre aHTHOMOTHKOPE3UCTEHTHBIX OAKTEPHil»

Opranuzanusi reHoma sykapuoT ['eHomHoe pemaktupoBanue. IIpakThueckas
pabora «PaboTta B coBpeMEeHHBIX reHeTuuecknx 0azax aaHHbIX. [IpoBegenue In silico
aHAJIN32 MOCJIEI0BATEIBHOCTEN T€HOB.

3. ®apmaxonozus (28 uacos)

[Tonsitue o nexkapcrBax. [IpyUHIMIBI OAX0/Aa K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. MccnenoBarenbckas paboTa «KCIEPUMEHTHI IO
OTIpEIeNICHUI0 TOKCUYHOCTH BELLIECTB Ha apTEMUIUSAX .

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBaHue
(a0copOums) nekapctB. OCHOBHBIE MEXAHU3MbI BCAChIBaHUA. TpaHCIIOPT JIEKAPCTBEHHBIX
BewecTB. ['eHbl u 0enku nepBoil ¢as3sl Onorpancopmanuu. [yTu BeIBEAEHUS JT€KapCTB
M3 opraHusma. OKcKpeuuss H »nuMuHaIMs. [eHsl u  Oenku  BTOpoil (a3l
ouotpanchopmarmu. dapmakonunamuika. ['maBHoe U 1oOOYHOE, PE30pPOTHBHOE U
MECTHOE, MPSMOE, HEMPSIMOE U pe(IIEKTOPHOE IeHCTBUE.

Bunel B3aumoseiictBus nekapcts. CHHEPru3M M aHTaroHUW3M P COBMECTHOM

[okyMeHT co3aaH B anekTpoHHow copme. Ne 283 ot 12.11.2023. UcnonHutens: Mup3asHosa P.C. r.IBJTEHTPOHHbIﬁ
CtpaHuua 16 u3 51. CtpaHuua cosgana: 12.11.2023 11:35 ¥ TATAPCTAH



JENCTBUU JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIAHOCTH.

TpancMeMOpaHHbI CUTHAIUHT. TUIBI KJIETOYHBIX PELENnTOpoB. MeMOpaHHBIE:
MOHHBIE KaHaJIbl, KaTAIUTUYECKUE U COMpsbKeHHbIE ¢ G-OenkamMu; BHYTPHUKJIETOUHBIE:
LIATOIIa3MAaTUYECKUE U siIepHbIE. MeXaHU3MBbI JIMTaHI-PELENITOPHOTO B3aUMOECHCTBHUS.
CeneKTUBHOCTh (M30UpATENbHOCTh) JEUCTBUS, CBS3b «XUMHYECKAs CTPYKTypa —
(dapmakonoruyeckas akTHBHOCTb BEIIECTBY.

DapMaKOJIOTMYECKON MOAYJISIUMA CUHAIITUYECKOW XOJMHEPIHUYECKOU Iepeaadu.
MonekynapHblii  MexaHU3M JedcTBUS W (papMakosiornyeckue CcBolcTBa M-
XOJIMHOOJIOKATOPOB, raHTIno00JI0KaTOPOB u Kypapeno00HbIX CPEICTB.
@apMaKkoJIOTMYeCKass  peryJsilus  akTMBHOCTH  AJPEHEPIMYECKOr0  CHHAIICA.
AJpEHOMUMETHKH, aJpEHOOJOKATOPhl, CUMMATONUTUKU. [IpakThyeckas pabora
«BrnusHue aapeHanHa Ha CEPICUHbIC COKpAIICHUs (TIPOrpaMMHOE 00ECIIEUEHHUE).

MounekyiisipHasi (apMakoJorusi aHTHAIEPIMUECKUX CpeacTB. ['McTamMuHOBBIE
pEeUEenTOphl: TUIbI, MOJEKyJspHas opraHuzanus. CtaOuian3aTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXaHU3M JIEUCTBUSI, 0COOEHHOCTH KIMHUYECKOTO MPUMEHEHNUS,
TOYKH MPUIIOKEHUS TEHCTBUS MHTUOUTOPOB JUMHUIHBIX MEAUATOPOB.

MexaHu3M NEUCTBHS U NPUMEHEHUE NPENaparoB, CTUMYJIUPYIOLUX IIPOLECCH
nMMyHHUTETA. DapMakoJIOTMYECKas XapaKTEpPUCTUKA HHTEPICUKUHOB: II0JIy4YEHHUE,
MEXaHU3M JAeUCTBUs, puMeHeHrne. OCHOBBI MAaTO(U3NOJIOTHH OCTPO(PA30BOrO OTBETA,
MeInanus BocnaieHus. MoJIeKyJISIpHbIA MEXaHU3M NPOTUBOBOCHAIUTEIBHOTO IEUCTBUSA
TJIFOKOKOPTUKOCTEPOUIOB,  HECTEPOMAHBIX  NMPOTUBOBOCHAIMUTENBHBIX  CPENCTB.
[Ipaktruueckas padota «I'ucTogornyeckue npenaparbl UIMMYHHOU CHCTEMBD».

[TonsiTe 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbsll 1 HEPBHBIM HApKO3.
@apMaKkoJIOTMYECKass XapaKTEPUCTUKA OTHEIBHBIX TPYIIl HApKO3HBIX CPEICTB.
[TocnenoBarenbHOCTh ACHCTBUS Ha IEHTpalbHyIO cuctemy. [Ipaktuueckas pabota
«l'ucronornueckue npernapaTbl HEPBHOM CUCTEMBDY.

®duznonornyeckuii coH; ¢a3zpl cHa. Buasl HapymeHuid cHa Ilonsitue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX MpenapaTtax (TMIHOTHUKAX).

MonekynspHbple acnekTbl Homuuenuuu. OnuartHele penenTopbl, WX THIIBL.
OHKe(aluHbl U SHAOPPUHBI - SHAOTCHHbIE JINTaH/Ibl OMTMATHBIX PELENTOPOB.

AHTUIICUXOTHYECKOE JIEUCTBUE, BIMSAHUE HAa (YHKUUIO HKCTpaldpamMHIHOMN
CUCTEMBbI, SMOLMOHANIBHYIO c(epy, PBOTHBIN LEHTP, apTepUAIbHOE IaBJICHUE, LEHTP
TepMOperyJsiuu. MoJIeKyJIsIpHbIe MEXAaHU3MBbI IEUCTBUS HEUPOJIECNITUKOB, BIUIHUE HA
1o aMUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U TUCTAMUHOBBIE PELENTOPHI, UX JEHCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JEIMOHMPOBAHUE TKAHEBBIX MOHOAMHUHOB. lloTeHuman-
3aBUCUMBbIE HATPUEBbIE KAHAJIBI KAK MUILIEHH JEHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
MHTUOMPOBAHUS OTEHLMAT-3aBUCUMbBIX HaTPUEBBIX KaHAJIOB MECTHBIMHU aHECTETUKAMHU.
[Tpaktnueckass pabora «Kapra »skcmpeccun A0()aMHHOBBIX U CEPOTOHHMHOBBIX
penienTopoB B Mo3re Mbliieit». MccnenoBarenbckas padora «[loBeneHueckue TecTsl Ha
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peiokax Danio rario. CBemio-TeMHass Kamepa». MHccienoBarenbckas padoTa
«IToBenenueckue TecThl Ha prIOKax Danio rario. OTkpeiToe Tosie». MccaenoBarenbekas
paboTa «IloBeaeHuyeckue TecThl Ha pbhiOKax Danio rario. CTaliHOE ITOBEICHUEY.

Moayb «MoJsieKkyJasipHbIe OCHOBBI celeKuum» 9 kiaacce (68 yaca)
1. Monaexynapnas 6uonozcusn. (20 uacoes)

OCHOBHBIE BEXH Pa3BUTHUSI MOJIEKYJIAPHON OMOIOTHH.

HyxneunoBsie kucnotsl. OCHOBHBIE IPUHIUIIBI cTpoeHud. [IpakTuueckas padora
«Breigenenne JIHK u3 Gamanaw. Ilpaktuueckas pabora «Moaenb JIHK-opuramm.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpenaparoB JIHK ¢ momomibio
cnekTpodoToMeTpun» (MpU HATMIKUK 000PYIOBAHNSA).

Martpuunble cuHTE3bl. Penmmkaius — oCHOBa KJIETOYHOro JeneHus. [IpuHuumel
perunkauuu. [Ipaktudeckas padota «PennukaruBHas malmHa (Mrpa-aeMOHCTPALUS ).
[Ipaktuueckas padota «I1LP (Mogens ammindukanus Ha Oymare)».

Mytanuu. Yto Bei3biBaeT usMeHenus B crpoennu JIHK. [Ipuniunel penapamumu.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpoMOTOpay.

['enetnueckuit koa. [lpaktuueckas pabora «PemieHue 3ajad Ha TEHETUYECKHIA
ko1» Tpancismus. [Ipaktuyeckas padora «DoaguHT OEITKOBY.

Opranuzanuss reHoMa BUPYCOB [IpOTMBOBHpPYCHBIE CPEACTBA, MEXAHU3MbI HX
JNEUCTBUSL.

Opranuzanus reHoMa OaxkTepuit AHTHOAKTEepUaIbHbIE rpernaparsl.
UccnenoBarenbckas padbota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OAKTEPHIN»
Opranmzanusi reHoma 3ykapuoT ['eHoMHOe penmaktupoBanue. [IpakTuueckass pabota
«PaboTa B COBpeMEHHBIX TeHeTHYEeCKUX 0azax maHHbIX. [IpoBenenue In silico anammza
IIOCJIE0BATEIILHOCTEN TEHOBY.

2. MonekynapHule ocnHogbl cenemuku (20 uacos)

[Ipenmer renetuxku. Kparkas ucTOpUST  pa3BUTUS  MPEACTABICHHUS O
HACJIEICTBEHHOCTH.

OT reHa K Npu3HAaKy: KaK packpacuth kota. Yto takoe npuzHak? [1lyTe OT reHa o
npu3zHaka. Myrtamuu. Asmenu. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE H
peueccuBHble anmnend. PoneBas wurpa «Amienn». HccienoBatenbCKAil  TIPOEKT
MyTarennbie (GaKTOpBHI.

['ensl cTposAT opraHu3M. BiirodeHHe W BBIKIIFOUEHHE OOJIIOro Habopa IeHOB.
Kak kneTku nmoHumaroT, Kakue reHbl TOJKHBI padboTath. PoneBas urpa « Cyan0a KIETKIY.
I'enbr-niepexmrouarenu. [IpakTrueckoe 3aqanne « AITOPUTMBI IS KIIETOKY.

JIuCcKpeTHOE HacJeAOBaHWE MNPHU3HAKOB. 3aKOHBI MeEHZENs: OJUH TeH - OJIHMH
npu3Hak. CxeMa CKpeniuBaHus. 3aKOH €AMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUSI.
[IpakTuueckoe 3amanue «EnuHooOpa3ue MepBOTO MOKOJECHUS». 3aKOH paclleryieHUs
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IIPU3HAKa BO BTOpOM mnokoieHuu. IIpaktnueckoe 3amanne «PacuieruieHue BO BTOPOM
nokosieHun». MccnenoBarenbekuil mpoeKT «3akoHsl I'. MeHIens B 3KCIIEpUMEHTE.

3akoHbl MeHzensi: HECKOJbKO T'€HOB - HECKOJBKO MpHU3HAKoB. [lurubGpumaHoe
ckpemnBanue. HesaBucumoe pacxoxkaeHue xpomocoMm. IIpaktnueckoe 3amaHue
«Pemertka [lennera». CuenneHHoe Hacaeq0BaHuUE.

B3aumopelictBue reHoB. AJuieibHOE M HeauienbHoe. [lpakThueckoe 3aHsATHE
«BzanmojenicTBYs reHOB (MOJIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»

Omnpenenenue nona. [lomoBeie xpomocombl. Camiibl U caMku. Biusinue paktopos
OKpyXarwuied cpenpl. XpOMOCOMHOE ompeaeneHue 1moJa. [looBbie XpOMOCOMBL.
[Ipaktuueckoe 3amanme «HacmenoBanmwe, cremieHHoe ¢ mojgom». [Ipobnema
JOIOJTHUTEIIBHON X-XPOMOCOMBI y KEHIIHUH. TPEXIIBETHBIE KOIIKHU.

3. Monexynsapnuvte ocrogwl cenexkyuu (28 uacoe)

['eHbl B monysAnusax: BeJIMKoe paBHoBecue. [lonmymsauus. HacToTsl BCTpe4yaeMOCTH
MpU3HaKa u awiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «HacToTsl
ajieneii, reHoTHNoB W  ¢eHoTunoBy. MccnegoBaTenbckuii MOpPOEKT «AHaNMU3
TeHETUYECKON CTPYKTYphI OMYJISIMKU (Ha OCHOBE 3aKoHa Xapau-Baitabepra)».

[Tonynsauuu MEHSIOTCA: YUCIEHHOCTh, MUTpalusi U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE€ BBIBOJAT NOMYJSLMIO W3 paBHOBecus Xapau-BaitnOepra. UucineHHOCTH
nonysiuu.  Poneass wurpa  «Oddext ocHoBatens». PoneBas wurpa  «Oddekt
OyThIIOUHOTO TopJblKkay. [peid renoB. Myrauun. HecmydaitHoe ckpelivBaHuUe.
N3onsuus.

[Tomynsuum ~ MEHSIOTCS:  €CTECTBEHHBIM — 0TOOp.  MexaHu3m  AciCTBHS
ecTecTBeHHOTO 0TOOpa. [IBrkymmii oT6op. PoneBas urpa «EctecTBeHHBIN OTOOPY.

MoaudukarnonHas W3MEHYUBOCTbD. Craructuyeckue OCOOEHHOCTH
MO U (pHKAIIMOHHOM M3MEHUYMBOCTH. VccnenoBarenbckue padoTel «MoaudukamoHHas
W3MEHYMBOCTh PACTEHHH B MPEIEIaxX BALIETO MECTA KUTEIbCTBAY.

HacnepoBanne KOJNMYECTBEHHBIX MNPHU3HAKOB. KOJIMYECTBEHHBIE NPU3HAKMU.
CpenoBast ©”3MEHYMBOCTH Npu3HaKa. KoaguuueHnt HacnexyeMocTH npu3Haka. OTBeT Ha
otOop. Ilouck reHOB KOMMYECTBEHHBIX NpU3HAKOB. OIHOHYKJICOTHUIHBIE BapHUAHTHI
reHoB. JIHK-uur. [TostHOreHOMHBIN aHAJIN3 aCCOLMALINM.

«Owmby Han reHomoMm. Iloctrenomuas spa. OOpaTHasi reHeTUKA. « OMHKCHBIC»
uccnenoBanus. [Iporeom, meradonoMm. [IpakTuueckoe 3aganne « ATpOHOMBDY.

JlomecTuKalyss U LEHTPbl TE€HETUYECKOro pasHooOpasus. Iloucku pacteHuil c
«XOpOIIMMMUY» TPU3HAKAMU JUIsI 4YesloBeKa. [IeHTphl TeHETHMYEeCKOro pa3HOooOpa3us.
Huxonait iBanosuu BaBuio. Cenekuusi. KoMOuHaiimonHass u ruOpuaHasi CeIeKIus.
I'ereposuc. Ilpaktnueckoe 3amanue «l'oMonorudyeckue psabl HACIEACTBEHHOU
M3MEHUYUBOCTH.

CoxpaHuTh U U3YyUUTh T'€HBI, YTOOBI MEHATH Oynymiee. Kak nmpaBUJIbHO XpaHUTH
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reHbl.  Koyulekiuu  TeHeTHYecKux pecypcoB  pacteHuil. [IpakTukym  w/wim
HCCTIEIOBATENbCKUI MPOEKT «MeToapl KyJIbTUBUPOBAHUS 1n Vitro i COXpaHEHUs
TEHETUYECKUX PECYPCOB PACTCHUM U JUJI1 YCKOPEHHOU CEJNIEKIIUI.

['eHeTnyeckue UEHTPHI B HAlIEd CcTpaHe. ['ne 3aHMMAaroTCs TEHETUKOW |
TEHOMHUKOU ISl HYXI CEJIbCKOTO XO3SIMCTBA.
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INIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUS KYPCA BHEYPOUHOU JESTEJBHOCTH

3aHATHS B paMKax MPOrpaMMbl HAmpaBlIeHBl Ha OOecleYeHue IOCTUKEHUS
IIKOJIbHUKAMU ~ CIICAYIOIIMX  JIMYHOCTHBIX, METANPEIMETHBIX M  MOPEAMETHBIX
00pa3oBaTeIbHBIX PE3YyJIHTATOB.

JIMYHOCTHBIE Pe3yJbTAThI:

B cgepe epascoanckoeco eocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM JIESITEIIBHOCTH ITPU BBIMIOJIHEHUH UCCIEA0BAHUN U MIPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aUMOITOMOIILIH.

B cgpepe nampuomuuecrkozo socnumanusi; OTHOIICHUE K OMOJIOTHH KaK K BaXKHOMN
COCTAaBJISIIOIIEN KYJIBTYpPbl, TOPAOCTh 3@ BKJIAJ POCCUUCKUX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKHU.

B cgepe 0yxosno-upaecmeennoco ocnumamnus: TOTOBHOCTh OILICHMBATh
MOBEACHUE M TOCTYIKHM C MO3WLIHMM HPABCTBEHHBIX HOPM U HOPM SKOJOTHMYECKOU
KYJIbTYPbI; TOHUMaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACTIEKTA JICSITEIbHOCTH YEJIOBEKA B
MEUITMHE U OMOJIOTHH.

B cgepe scmemuuecxkoco e6ocnumanus: TOHWUMAHUE pONM OWOJOTHH B
(hOopMUPOBAHUM ICTETUYECKON KYJIbTYPhI IMYHOCTH.

B cgepe uzuueckoco eocnumanus, hopmuposaHus Kyaibmypsl 300p08bs U
IMOYUOHAILHO2O OJIA20NOAYYUsL. OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3J0POBBIO U
yCTaHOBKA Ha 37]0pOBbIN 00pa3 )KU3HU (310pOBOE MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX
MIpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXXHUM 3aHITHHI U OTABIXA, PETYIsIpHAs (hU3uvecKas
AKTUBHOCTH); OCO3HAHKE TTOCIIC/ICTBUN U HEMIPUSTUE BPEIHBIX MPUBBIYEK (YITOTpeOIeHUE
QJIKOTOJIs, HApKOTUKOB, KypeHHE) W WHBIX GopM Bpeaa s (PU3NYECKOTO U
MICUXUYECKOTO 3J0POBBS; COOJIOJIEHHE MpaBWsl 0E30MaCHOCTH, B TOM YHCJIE HaBBIKA
0€30I1acHOro MOBEICHUS B MPUPOIHOMN cpefie; chOPMUPOBAHHOCTh HaBBIKA PeQIICKCUH,
yIIpaBJIeHUE COOCTBEHHBIM AMOIMOHATIBLHBIM COCTOSTHUEM.

B cgepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOPOJa, Kpas) OMOJOTUYECKOW MU IKOJIOTUYECKOU
HaIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YEHHUIO Tpodeccuii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKkonocuueckoco eocnumawnus: OpUEHTAIUST HA TPUMEHEHUE
OMOJIOTHYECKHUX 3HAHUH MPHU PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl; OCO3HAHUE
AKOJIOTMYECKUX MTPOOJIEM U MyTel UX PEIICHUS; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOU
JNEATENbHOCTH KOJIOTUYECKON HAIIPABIEHHOCTH.

B cgepe nomumanua yewnHocmu HaAyyHO20 NO3HAHUA. OPUEHTAIMS Ha
COBPEMEHHYIO CHCTEMY Hay4HBIX MPEACTaBIECHUNH 00 OCHOBHBIX OHOJOTUYECKUX
3aKOHOMEPHOCTAX, B3aWMOCBS3SX 4YEJIOBEKAa C NPUPOJHOM M COLMAJIBHOW CPEIOu;
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MMOHUMaHUE POJIU OMOJOTHYECKON HAyKH B (DOPMUPOBAHUHM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATENILHOCTH, MHTEpECca K OMOJOTUYECKON HayKe, HAaBHIKOB
MCCIIEI0BATEbCKOM EATETLHOCTH.

B cipepe aoanmayuu x uszmensrOWUMCA YCLOBUAM COYUANBHOU U NPUPOOHOU
cpedvl. alCKBAaTHAas OICHKA W3MEHSIOIIUXCS YCJIOBHH; TPUHATHE  PEIICHUS
(MHAMBUAYaATIbHOE, B TPYIIE) B HM3MCHSIOIIMXCSA YCJIOBHSAX HAa OCHOBAHHWM aHAIM3a
Ouonoruyeckor nHpopMaluy; IUIAHUPOBAaHUE  JEHUCTBUI B HOBOM  CUTyalHH
Ha OCHOBAHWH 3HAHWUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHblie pe3yJibTaThl:

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU NO3HABAMENbHOIMU OEUCTNBUIMU
ba3oBrble Jornueckue JCMCTBUSL:
® BBISBIATh M XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKK OMOJIOTHMUECKUX
00OBEKTOB (SBJICHUI );

® YCTaHABIWBATHh CYIIECTBEHHBIM MPHU3HAK KJIACCH(PUKAIMKA OHOJIOTHUECKUX
00BEKTOB (SIBJICHUH, MPOILIECCOB), OCHOBAaHUS sl OOOOIIEHUS WU CpaBHEHUS,
KPUTEPUU TIPOBOIUMOTO aHAJIH3;

e ¢ y4&TOM TPEII0KEHHON OMOJIOTMYECKOW 3aJ]auM BBISBJISATH 3aKOHOMEPHOCTH U
IPOTUBOPEYHsST B paccMaTpuBaeMbIX (akTax ¢ HAOMIOJEHUAX; TMpeasiaraTh
KPUTEPHUH JIJIS1 BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPECYUHIA,

® BBIABIATH JSUINUTHI HHPOPMAIUM, JAHHBIX, HEOOXOAMMBIX JJIsi PEIICHUs
MOCTaBJICHHOM 3aJ1a4M;

® BBIABJIATh NPUINHHO-CIEACTBEHHBIE CBSI3M TMPU HM3YYCHUH OHOJIOTHYECKUX
SBJICHMM W TIPOIIECCOB; JEJIaTh BBIBOJBI C HCIOJIb30BAaHUEM JICTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUCHNUH, YMO3AKIIOUCHUH 110 aHAJIOTHH, (POpMYIMpPOBAThH
TUTIOTE3BI O B3aMMOCBSI3SIX;

® CaMOCTOSITEILHO BBIOMpaATh CIMOCOO pelieHus yueOHOW OMOJOTHYECKON 3ajauu
(cpaBHHMBATh HECKOJIBKO BApPUAHTOB PEIICHUs, BEIOUpATh HAMOOJIEE MOAXOISIIIHIMA
C YU4ETOM CaMOCTOSATEIHHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciie10BaTENbCKUE JIEUCTBUS:

® HCIOJBH30BaTh BOMPOCH! KaK UCCIIEIOBATEIHLCKUM HHCTPYMEHT MIO3HAHUS;

e (opmymupoBaTh BONPOCH, (QUKCHPYIOIIME pa3pblB  MEXKAY pEalbHBIM U
KEJIATeIbHBIM  COCTOSIHUEM  CUTyallM, OO0BEKTa, W  CaMOCTOSITEIHHO
yCTaHaBJIMBATh UCKOMOE U JIAHHOE;

e (dopmupoBath  THMOTE3y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSTEIIHPHO COCTABJICHHOMY IIaHYy HAOJI0ICHUE, HECTIOKHBIN
OMOJIOTUYECKHI JKCIIEPUMEHT, HEOOJIBIIIOE WCCIICOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEH OMOIOrnYecKoro o0beKTa (Iporecca) u3yueHus,

® TIPUYMHHO-CJICICTBEHHBIX CBS3CH M 3aBHCHMOCTECH OWOJIOTHYECKUX OOBEKTOB
MEXIy COOO0M;
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® OIICHWBAaTh HAa NMPUMEHHUMOCTh W JIOCTOBEPHOCTh MH(OPMAIIHIO, MMOTYUYECHHYIO B
X0/J1¢ HAOJTFOICHHS ¥ DKCTICPUMCHTA,

® CcaMOCTOATENBHO (OPMYJIUPOBATH OOOOIIECHHS U BBIBOABI IO pe3yJbTaTam
IIPOBEIEHHOTO HAOJIOICHHS, SKCIICPUMEHTA, BIAJACTh MHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH TIOJIyYEHHBIX BBIBOJOB U 0000IICHUI;

® [IPOTHO3UPOBATH BO3MOKHOE JAJIbHEHIIIEeE pa3BUTHE OMOJOTHIECKUX MPOIIECCOB U
WX TIOCIICJCTBUS B aHAJIOTHYHBIX WJIM CXOIHBIX CHUTYyaIUAX, a TAKXKE BBIJIBUTATH
MIPEATNOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pa6ota ¢ undopmarimei:

® TIPUMEHATH PA3JIMYHBIC METObI, HHCTPYMEHTHI U 3aIIPOCHI MPHU ITOUCKE U 0TOOpE
Ononornueckod WHQPOPMAIUA WJIA JIaHHBIX U3 KMCTOYHUKOB C Yy4E€TOM
MPEeVIOKEHHOM yueOHOM OMOJIOrMYeCcKOM 3a/1auu;

e BBIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATHU3UPOBATH W  HHTEPIPETHPOBATH
OMOJIOTHYECKYI0 HH(POPMAIIUIO Pa3IMYHBIX BHJIOB U (DOPM MPEICTABICHUS;

® HaxOJWUTh CXOAHBIC APTYMEHTHI (ITOATBEPKIAIOIINE UITH OTIPOBEPTaIONIUE OJHY U
Ty JK€ HUJIEI0, BEPCHIO) B PA3IMYHBIX WH()OPMAITMOHHBIX HCTOYHUKAX;

® CaMOCTOSITEIbHO BRIOMPATH ONTUMANIbHYIO (hOpMY MpeIcTaBlIeHNs HHGOPMAITIH U
WJUTIOCTPHUPOBATH PEIlacMbIC 3a]]a4l HECJIOKHBIMU CXEMaMH, TnarpaMmMaMu, HHON
rpaduKoi 1 ©X KOMOMHALIUSIMU;

® OIEHWBATh HAAEKHOCTh OWOJOTHYECKON WH(MOpPMAIUU TI0  KPUTEPHUSIM,
IPEIIOKCHHBIM YUYHUTENIEM WU CHOPMYITUPOBAHHBIM CaMOCTOSITEIILHO;

® 3alIOMHHATHh M CHCTEMATH3UPOBATh OMOJIOTHICCKYIO HH(DOPMAITHIO.

B cqbepe 061a0eHUs. YHUBEPCATIbHbIMU ylle6HblMu KOMMYHUKAMUBHbIMU oeticmeusimu

OOuienue:
® BOCIpPUHUMATHL M (OPMYJIMPOBATH CYXKICHUS, BBIpAXKATh SMOIMHM B TPOIECCE

BBITIOJTHEHUS MTPAKTHYECKHUX U JTa0OpaTOPHBIX PabdoT;

® BbIpaXXaTh ceOs (CBOIO TOUKY 3PEHUS) B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

® pacrmo3HaBaTh HEBepOaJdbHBIC CpEJACTBA OOIICHWS, ITOHUMATh 3HAYCHHUC
COLIMATbHBIX 3HAKOB, 3HaTh M pPAacCIO3HAaBaTh MPEAMOCHUIKH KOHMIUKTHBIX
CUTYallui ¥ cMsIT9aTh KOH(DIUKTHI, BECTU TIEPETOBOPHI

® [IOHMMAaTh HAMEPEHUS JPYTUX, TMPOSBIATh YBAKUTEILHOE OTHOIICHHUE K
cobeceTHUKY U B KOPPEKTHOH (hopme HopMyIMpoBaTh CBOM BO3PAKECHUS;

® B XOJI€ IMaJora 1/WIM AUCKYCCHUHU 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM
OMOJIOTMYeCKOH TeMbl M BBICKA3bIBATh WJEH, HAIlCJICHHbIE Ha pEIIeHUe
OMOJIOTUYECKOM 3a/1a4u U TOJIFIEp>)KaHue 01aroKenaTeaIbHOCTH OOICHS;

® COMOCTAaBISITH CBOM CYXICHHUS C CYXICHUSAMH JAPYTUX YYACTHUKOB JHAJIOTa,
0OHapyXUBATh PA3THUUS U CXOJICTBO MO3UIIUN;

e TyOIMYHO TPENCTaBIATh PE3yJbTaThl BBITOJHEHHOTO OMOJOTHYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);
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® CaMOCTOSITEIIBHO BEIOMPATH (POpMAT BBICTYILICHHUS C YIETOM 3a]1a4 MPE3CHTAIINH U
OCOOEHHOCTEH ayJIUTOPUM W B COOTBETCTBHM C HHM COCTaBJIATh YCTHBIE H
MMUChbMEHHBIE TEKCThI C UCTI0JIb30BAHUEM HJUTFOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHAas ICSTeIbHOCTD (COTPYAHUYECTRO):

® [IOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATHHOU
paboOThI MPH PEIICHUH KOHKPETHOM OHMOJOTHYECKON IpoOJIeMbl, 000CHOBBIBATH
HEO0OXOAMMOCTh MPUMEHEHHS TPYNIOBBIX (DOPM B3aUMOJCUCTBUS TIPH PEIICHUN
MTOCTaBJICHHOM y4eOHOH 3a/1auu;

® [IPUHUMATH LIEJb COBMECTHOM JAEATENBHOCTH, KOJUIEKTUBHO CTPOUTH JICUCTBHS T10
e€ JIOCTHKEHUIO: pacIpeieisaTh PO, JOTrOBApUBATHCS, OOCYXKJIaTh MPOLECC U
pe3yabTaT COBMECTHOM PabOTHI;

e yMeTh 0000IIaTh MHEHHUS HECKOJIbKUX JIIOJICH, TMPOSBISATH TOTOBHOCTH
PYKOBOAUTD, BBIIIOJHATH OPYYEHUS, TIOAUUHSITHCS;

® [JITAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, ONPEAENATh CBOIO POJb (C
y4ETOM NPEANOYTEHU M BO3MOKHOCTEW BCEX YUYACTHHUKOB B3aWMOJICUCTBUSA),
pacnpenensaTh 3a1a4d MEXAY 4WICHAMH KOMAaH[bl, y4aCTBOBaThb B TIPYIIOBBIX
dbopmax padoTsl (00CYykaeHUS, 0OMEH MHEHUSIMU, MO3TOBBIC IITYPMbI U UHBIE);

® BBIMIOJHATH CBOIO YaCTh PAOOTHI, TOCTUTATh KAYECTBEHHOTO PE3yJIbTAaTa TI0 CBOEMY
HaMpaBJIECHUIO U KOOPIMHUPOBATH CBOU JICMCTBUS C IPYTUMHU YJICHAMU KOMaH/IbI;

® OIIEHMWBATh KA4yeCTBO CBOEr0 BKJaJa B OOMIMI TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO  CPOPMYJIMPOBAHHBIM  YYaCTHHUKAMH  B3aUMOJCHCTBUS;
CpPaBHUBATh PE3YJIbTAThI C UCXOAHOM 3a/1a4€l U BKJIAJ KaXKJI0T0 WIEHAa KOMaH/IbI B
JOCTUXKEHUE PE3yJIbTaTOB, pa3AeisiTh cPepy OTBETCTBEHHOCTH U TIPOSIBISATH
TOTOBHOCTB K IPEIOCTABICHUIO OTUETA IIEPE TPYIIION;

® OBJAJCTh CHCTEMOW YHUBEPCAIBbHBIX KOMMYHUKATUBHBIX JIEUCTBUH, KOTOpas
obecnieunBaeT CHOPMUPOBAHHOCTH COIUAIBHBIX HABBIKOB U 3MOIIMOHAIBHOTO
VHTEJUIEKTA IIKOJIbHUKOB.

B cgepe oenadenus yrugepcanvHviMu YUeOHbIMU Pe2VIISIMUBHLIMU OeUCMBUMU:
CaMoopranusanus:
® BBISABIATH MPOOJEMBI IS PEIICHHWS B JXKU3HCHHBIX U YUYEOHBIX CHUTYaIMsIX,
HCIIOJIB3Ys OMOJIOTUYECKHE 3HAHUS,

® OpPHEHTHPOBATHCS B PA3JIMYHBIX MOIX01aX MPUHATHUS PEIICHNI (MHINBH Yy aIbHOE,
OPUHATUE PELIEHUS B TPYIIE, IPUHITHE PELIEHUN TPyIIoi);

® CaMOCTOSITEJIBHO COCTaBJATh AITOPUTM pEIIEHUs 3ajaud (WIM €ro 4acTb),
BBIOMpaTh CIOCOO pelieHus y4dyeOHOW OMOJIOTMYECKOW 3ajaud C  Y4ETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
peajiaracMble BApUaHThI PEIICHU;

® COCTaBIATh IUIAaH JEUCTBUI (IUIaH pealn3alud HaAMEUYEHHOTO aJropuTMa
peuieHus), KOpPEKTUPOBaTh MNPEIIOKEHHBI AJITOPUTM C YYETOM MOJTYYEHUS
HOBBIX OMOJIOTUYECKHUX 3HAHUI 00 N3y4aeMoM OHMOJIOrMYECKOM O0BEKTE;

e JenaTh BIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.
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CaMOKOHTPOJIb (pediaekcus):
® BIAJICTh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTHBAIIMH U PePIICKCHH;

® J1aBaTh aJICKBATHYIO OLICHKY CUTYyaIluu U TpejylaraTh MiaH €€ N3MEHEHHS,

® YUYUTHIBATH KOHTEKCT U MPEJIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh MPH
pelieHun y4eOHOM OMOJIOTMYECKOW 3aJauM, aJanTUpoBaTh pEIICHUE K
MEHSIOIMMCS 00CTOATEILCTBAM;

® OOBSACHATH MPUUYUHBI JIOCTHXKEHUS (HETOCTUKEHUS) PE3yJIbTaTOB JEITCIHHOCTH,
JaBaTh OIICHKY TMPUOOPETEHHOMY OMBITY, YMETh HaXOJWTh ITO3UTUBHOE B
IIPOU3OIIEAIIEH CUTYALUH;

® BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEMH;

® OILICHUBATh COOTBETCTBUE PE3YJIbTaTa 1IEJIU U YCIOBHUSM.

OMOIMOHAJILHBINA MHTCIUIEKT:

® pa3iIuyaTh, Ha3bIBaThb M YIPaBISATh COOCTBEHHBIMH HMOIUSAMH U IMOIUSIMHU
TIPYTHX;

® BBISABISATH U AHAIM3UPOBATH PUYHUHBI IMOITU;

® CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa, MOHUMAaTh MOTHUBbI U HaMEpPEHHUS
ApYTOro,

® pEryJIrMpoBaTh CIIOCOO BHIPAKEHUS SMOIIMA.

o [lpunsartue ceds u IpyTUX;

¢ OCO3HAaHHO OTHOCHUTBHCA K IPYTOMY HCJIOBCKY, €0 MHCHHUIO,

e [IpHU3HABaTh CBOE IIPABO HA OLUIMOKY U TAaKOE YK€ IPaBO APYToOro;

® OTKPBITOCTb ceO€ U APYTUM;

® (0CO3HaBaThb HEBO3MOKHOCTh KOHTPOJUPOBATH BCE BOKPYT;

® OBJAJETh CHCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYJIATHUBHBIX ACHCTBUHI, KOTOpas
oOecnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JHMYHOCTH (BHYTpPEHHSS
NO3ULHUA JINYHOCTH), W >KM3HEHHBIX HABBIKOB JUYHOCTU (yOpaBieHHs COOOH,
CaMOJUCLUIUINHBI, yCTOMYUBOTO ITOBEACHHUS).

IIpenmeTHbIE pe3yJbTAThl OCBOCHUS TPOTPAMMBI
B no3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— TpuoOpeTeHne OMbITa MCIOJIB30BAHMS METOJI0B OMOJIOTHYECKON HAYKH C IIEIIBIO
U3y4YeHUsI OMOJOTHYECKUX OOBEKTOB, SIBICHWH W TPOIECCOB: HAOIIOICHNUE, ONMCAHUE,
MIPOBEICHUE HECJIOKHBIX OMOJIOTHYECKUX OIBITOB M JKCIIEPUMEHTOB, B TOM YHCIE C
WCITOJIb30BAaHUEM aHAJIOTOBBIX U U(PPOBBIX OMOJOTUIECKUX MPUOOPOB ¥ HHCTPYMEHTOB,;

— (opmupoBaHue yMEHUS UHTETPUPOBATH OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMHU U3
JIPYTUX YU4E€OHBIX MpeaMeToB ((pu3uku, Xumuu, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS

UT. 1.),
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— (opmupoBaHHEe YMEHUH peliaTh yueOHbIC 3a/1a4i OMOJIOTUYECKOTO COJIEPIKaAHMUS,
BBISIBIIATH ~ NPUYUHHO-CJICICTBEHHBIC  CBSI3M,  IMPOBOJIUTH  KAaYeCTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JCJIaTh BHIBOJIbI HA OCHOBAHUU TOJYYECHHBIX PE3YyIbTaTOB;

— (opmupoBaHHEe YMEHHS IUIAHUPOBATH YYEOHOE MCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTABJICHHOM 1eu: POopMyTUpPOBaATh MPOOJIEMY, TUIIOTE3Y U CTABUTh
3a/lauyd MCCJIEIOBAHUS, BHIOMpATh aJCKBATHO TOCTABICHHOW €M METOJbI, JeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIEAOBAHUS WA MMPOSKTHOM NESITEIbHOCTH;

— (opMupoBaHue  uHTEpeca K  YIIIyOJICHUIO  OHMOJIOTHYECKMX  3HAHUU
(mpeanpoduibHas MOArOTOBKA U MpodecCUOHANIbHAS OPUEHTAIMS) U BBIOOPY OUOJIOTUH
KaK MpoUIBLHOTO MpeIMeTa Ha CTYTIEHU CPEAHErO MOJTHOTO 00pa3oBaHus 1Jis Oyaylien
npoeCCUOHANILHON JEATENIbHOCTU, B 00JIaCTM OWOJOTHU, MEIUIIMHBI, HKOJOTHH,
TICUXOJIOTUH, BETEPUHAPHUH, CEITCKOTO XO3SICTRA,

— BJIAJICHUE HaBbIKaMU paboOThl ¢ HH(pOpMaIuMeld eCTeCTBEHHO-HAyYHOTO
coJiepKaHusl, MPEACTaBICHHOW B pa3HOM (QopMme (B BUIE TEKCTA, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aMarpaMMm, MoOjeiel, H300paKeHHI), KPUTHUUECKOTO aHaIu3a
MH(pOpMAITUU U OIIEHKH €€ JOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKHUE 3HAHUS CO 3HAHUSMHU JIPYTUX y4EOHBIX
PEIMETOB; HHTEPEC K YIIyOJIeHUI0 OMOJIOTMYEeCKUX 3HAHWUW W BBHIOOpPY OMOJIOTHMU Kak
npoHIbHOTO TpeIMeTa Ha ypOBHE CpPEIHEro oOmero oOpa3oBaHus jisi Oymyuiei
poheCCUOHAIBHOM  IESITEIbHOCTA B 00JIacTU OHWOJIOTMM, MEIUIIUHBI, SKOJIOTHH,
BETCpUHAPUM, CEJIILCKOIO XO3SIMCTBA, MHIIEBONM MPOMBINIIEHHOCTH, TCUXOJOTUH,
HCKYCCTBa, CIIOPTa - UMETh YETKHUE MPEACTABICHUS O MAaTEPUATTUCTUUYECKON CYIIHOCTH
T€HOMOB JKHUBBIX OPTaHU3MOB U PETYJISIITNIO UX paOOTHI;

— 3HAHHUE OCHOBHBIX ()aKTOPOB OKPY’KAIOUIEH Cpelbl, BIUSIONIUX HA pa3BUTHE U
CYIIIECTBOBAHHE KUBBIX OPraHU3MOB, afanTaIuil K (hakTopaM OKpY>KaroIIel Cpebl;

— 3HAHWE OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOJIB30BAHUS €€ JOCTHXKCHUM B
COBPEMEHHOM KM3HU YEJIOBEKA, OCOOCHHOCTU MCIIOJIb30BaHUS KUBBIX OPTraHU3MOB JJISI
IPOU3BOJICTBEHHBIX HYK]I YEJIOBEKA,

— 3HAHHUE OCHOBHBIX MOAXOJIOB CEJEKIIUU U OMOTEXHOJOTHH KYJIbTYPHBIX PACTECHUH,
XapakTepu30BaThb TEHETUYECKH  MOAUGPUIMPOBAHHBIE  PACTEHHUS, OINEPUPOBATH
MOHATUSAMHU, THOPUAM3AIUSA, OTAAJCHHAs TUOPUAM3AIUs, HWCKYCCTBEHHBIH OTOOp,
reTeposuc, Tpanchopmalus, MyTareHe3, FTeHeTU4eCKOe pelaKTUPOBaHUE;

— TIOHUMaHWE MOJIEKYJIAPHBIX  MEXaHU3MOB  peaju3allud  HaCICACTBEHHOM
uH(pOpMAaITUU U YMEHUE CBOOOHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMH MOJIEKYJISIPHON
OMOJIOTUU U €€ COBPEMEHHBIX HANIPABJICHUI — reHOMHUKHU, METar€eHOMUKH, IPOTEOMUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHUI YEIOBEKAa, MEXaHU3MOB UX Pa3BUTHSA, CITOCOOAX
WX TMarHOCTHKY U JICUCHUS,
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— (opmMupoBaHHE YMEHHS UCIOJIb30BaTh MOHATUIHBIN anmapatr U CHMBOJIMYECKHMA
SA3bIK TE€HETUKH, TPAMOTHOE IPUMEHEHHWE HAYYHBIX TEPMHHOB, MOHSTUN, TEOPUH,
3aKOHOB IS OOBSCHEHHS HAOIIOJAeMbIX OHOJIOTMYECKHX OOBEKTOB, SBJICHUH U
MIPOIIECCOB, MTO3BOJISIFOIIUX 3aJI0KUTh (DYHIAaMEHT HAyYHOT'O MUPOBO33PEHHSI.

B nieHHOCTHO-OpHEHTAITMOHHOM cdepe:
— 3HAaHHWE, YTO IPHMEHECHHE COBPEMEHHBIX TEXHOJOTHH MOJCKYJIAPHOW OHOJIOTHH
MO3BOJIAET YCIEIIHO pellaTh TakKhe 37J000JHEBHBIC MPOOJIEMbI, KaK OXpaHa
OKpYKaroIel Cpejibl, COXpaHEHUE 3/I0OPOBBS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHUE

9KOCHUCTEM.
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TEMATHUYECKOE IINTAHUPOBAHHUE

MoayJb «Kak :KMBOTHbIE U PACTEHUS NPUCTOCAOJIUBAIOTCH» (IBOJHIHOHHASA
IKo0JI0THs) 5-6 Kiacesl (34 yaca)

Tembl OcHOBHOE coep:KaHue JeATeIbHOCTH
IIKOJbHUKOB

1. MBI uccaexyem CBOIICTBA U CTPOEHHUE KUBBIX Uccnenosarenbckue

JKHBbI€ 00bEKTHI OpraHU3MOB (CTPOCHUE KJIETKH). | paboThl «Bce mu (CUHUIIBI,

(6 9) Bun, oco0b — opranmnsm kak Oenku, Oepe3bl W T.J.)
eauHas cuctemMa. Ajantainuu OJINHAKOBbIE?
(mpucniocobnenus). [lonstue DOTOKBECT.
roMeocTasa JKMUBOro opranusMma. | [lpaktudeckas paboTta
CnocoObl ero nojaiepKaHusl. «CocraBnsiem KHUTY
OrpanuyeHus PEKOpPJIOB  pacTeHUU W

MOpP(hOIOTUYECKUX U
(U3HOTOTUYECKHX afanTalui.
IToueMy opraHu3Mel HE
CTaHOBSTCS OECKOHEYHO
OOJNBIITMMU, MATICHBKUMH,
BCESITHBIM.

JKMBOTHBIX HAIICTO Kpasi».

2. Bausinue
OKpYXKAKOLIEH
cpe/bl Ha JKUBbIE
opranusmbi (12 9)

@DaKTOPHI OKPYKAIOIIEH CPEbI
(abuoTmyeckue, OMOTUUECKHE,
aHTponoreHusie). [Ipumepsel
abnoThyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUAC HA KU3HEEATCILHOCTD
’KUBBIX OPTaHHU3MOB:
TeMITepaTypa, CBET, BJIaKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPUCTIOCOOJICHUSI JKUBBIX
OpraHu3MOB K a0MOTHYECKUM
daktopam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temreparypa,
BJIQKHOCTH U CBET.

[IpakTrueckoe 3ansTue
«Bet u Terio» (Kyouku
JbJIa B3BECUTh, MIOJIOKHUTH
B yawku [leTtpu Ha
pPa3HOIIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECHUTH
3aHOBO — KTO ObICTpee
pacrasii).

IIpakTHueckoe 3aHsTue
«Yto pactBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3ansTue
«Inddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«J1BMKEHUE PacTBOPOB IO
LBETKY».

IIpakTHueckoe 3aHsTHe
«Jlen m1aBaeT B Boje
(alicOepru, 3amMep3aHue
BOJIOEMOB)».
IIpakTueckoe 3aHsTHe
«Jleng mpu 3amep3aHun
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pacimpsieTcs»
(pa3pylieHue KamHs
(mouBooOpaszoBanHme),
3aMEep3aHUE KIIETOK).
[IpakTrueckoe 3ansTue
«IIly6a» (xkyOuku npaa
3aBEPHYTH B Pa3HbIN
Martepua, B3BECHUTD).
IIpakTHueckoe 3ausTue
«ITurmeHTb) (MOKHO
pa3zienTh Ha BaTMaHe
KpacUTeu U3
(bomacTepoBy.
[IpakTrueckoe 3ausTHe
«Kaxk )XMBOTHBIE IIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTUATIETKOM ).
Uccnenosarenbckue
paboTsl «Bimsiaue cBeta
(Temuia, BIaXXHOCTH,
cOCTaBa MOYBbI) HA
pacTEeHUs B €CTECTBEHHBIX
WJTM UCKYCCTBEHHBIX
YCIOBHSIX» (Ha TIOCTYITHOM

Marepuae).
3. B3aumoneiicrBusi | buotnueckue GpakTopsl. Uccnenoarenbckas
’KMBBIX OPraHNU3MOB | 3aKOHOMEPHOCTH Pa3BUTHUS pabota «HabGmronenus 3a
(4 v) MEKBUI0BBIX B3aMMOOTHOILICHUSIMHU
B3aMMOOTHOUIEHUH. KUBOTHBIX TIPH
KosBosmtonus (XUIMHUK-KEPTBa; | JOOBIBAHWUU TTUIIU
Mapa3uT-X0351MH) DBOJIIOIUS (KOpMyIIKHY 7151 NTUL, JJIs
cTpaTeruii JOObIBaHUS THUIILIH. TOPOJICKUX UJI CEeITbCKUX
CoumanbHOCTB. BHIbI- KUBOTHBIX). BeO-
BceseHlbl. [lepedenp pacTeHuii- | KaMepbD».
BpEIUTENEH. UccnenoBarenbekas
pabota
«Pacrnpoctpanenue

BUJIOB-CUHAHTPOIIOB B
HAIIed MECTHOCTW
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4. Ye10BEK B KU3HU
pPACTeHUH U
JKUBOTHBIX? (6 1)

AHTpOTIOTEHHBIE (PAaKTOPHI.
[IpaBna nm, 94TO MIEPBOOBITHHIE
JIFOJIA JKWJIA B TAPMOHUH C
npupoaoi. OioMalItHUBaHUE U
MIPUPYYECHHUE )KUBOTHBIX U
pacTeHuid. 3auem cracaTh
BBIMHUPAIOLIUE BUJIbI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npeaku. [louemy
BA)KHO X COXPAHSATb.
Pa3Hoo0pa3zue KyabTypHBIX
pacTeHU U UX 3HAYCHUE B
XKU3HU yenoBeka. KpacHas kaura
Baiet teppuropun. Oco60
OXpaHsSIEMbIE TEPPUTOPUH,
3anoBeHUKU Poccum m mupa.

[IpakTrueckas pabora
«Pa3zHooOpasue
KYJBTYPHBIX PACTEHUH B
BaIlleM PETHOHEY.
Hccnenosarenbekas
pabora «BnusiHue
AHTPOIOT€HHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropoie/HaceIeHHOM
MTYHKTE».
DKCKypcust/pakTHIeCcKast
pabota «OOIIT B Bamem
PErroHEe — YHUKAIbHBIC
O0OBEKTHI TPUPOIIBD».

5. DkoJiorNUecKue
Humm (6 )

buocdepa — ogna u3
BaKHEHIIINX 000JI0YEK 3eMIIH.
YTo Takoe «IKOJIOTUYECKUEC
HUIIN» U KaK OHU
dbopmupyrorca? opMupoBaHue

Uccnenosarenbckue
paboThI «DKOIOTHIECKUE
HUIIU BOKPYT TEOS —
onucaHue pakTopoB
OKPYJKarOIIEU CPEABI».

3HaHUM 10 OMOopa3zHOOOpaA3UIO Uccnenosarenbckue
AKUZHEHHBIX (QOPM, paboThI
MOBEJICHUECKUX «DEeHOJIOTHYECKHE
MIPUCTIOCOOJICHH, HaOTIOCHUS.
Mo U (pHKaIIMOHHAS
M3MEHYMBOCTH (Ha 6a30BOM
ypoBHe). PactutenbHbie
COOOIIECTBA U X THUIIBI.
PazButne u cMeHsI
PACTUTENHHBIX COOOIIECTB.
Moayab «OcHOBBI pacTeHHeBOACTBa» /-8 Kki1acchl (68 yacoB)
Tembl OcHOBHOE coep:KaHue JeATeIbHOCTH
IKOJbHUKOB

Tema 1. BBenenue B
pPacTeHneBOICTBO
2v)

Yro-Takoe pacTeHUEBOCTBO:
OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus pasButus
arpOXMMHUYECKUX 3HAHUUN
(padotsl M.B. JlomoHocoBa, 1O.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

[IpakTruueckas pabora
«bouka JIubuxa.
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[IpstHUIIIHMKOBA U AP. ).

Tema 2.
ArpoTrexHUYeCKHH
IKcnepuMeHT (6 1)

[IpaBuiia mocTaHOBKHU
arpo3KCIIEPUMEHTOB.
ITocTaHOBKa 3KCIIEPUMEHTOB C
pacteHusiMu. Be16op Tembl,
COCTABJICHHE TUIIOTE3bI, LIEJIA U
3a/1a4 SKCIIEPUMEHTA I10
BBIPALLIMBAHUIO PACTEHUN B
KOHTPOJMPYEMOM Ccpelie.
KonTponu, noBropHocty,
IIPOBEJICHHUE DKCIIEPUMEHTA.
[iranupoBaHue SKCIEPUMEHTA.
OueHka pe3ynbTaToB
AKCIIEPUMEHTA.

OcBoeHue TEXHOJIOrnu
KPYIJIOTOJAVUYHOTO BBIPAIIMBAHUS
cajaToOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
HMCKYCCTBEHHBIX YCIIOBHSIX.

Uccnenosarenbckas
pabota «DaxTophl,
BITUSIOIINE HA
MpopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[IpakTruueckas pabora
«CO0p yCTaHOBKH JIJIs
BBIpAIIMBaHUS PACTCHHI B
KOHTPOJIUPYEMBIX
YCIIOBUSX.

Tema 3. PoJb
XHMHYECKHUX
3JIEMEHTOB B
NUTAHUU PACTEHUI

(20 u)

Bopa. PactBop. BeiTskka.
AHHOHBI, KATUOHBI,
BJIEKTPONPOBOAHOCTh U pH
pacTBopa. Pojb XUMHUYECKUX
AJIEMEHTOB B MUTAHUH PACTCHUM.
[Tonydenune nuTaTEIbHBIX
BEILIECTB PACTECHUSIMHU.

VY noOpenusi: opranunyeckue,
MUHEpPAIbHbIE,
MHKpOOHOJIoTHYeCKre. THITbI
NUTaHus pacTeHur. Bo3ayuHoe
1 MUHEPAJIbHOE (KOPHEBOE)
NUTaHUE pacTeHui. TpaHcmopt
MUTATEJIbHBIX BEIIECTB
pacTeHU: BOCXOASAIIUN U
HUCXOIINN TOK. BaxkHeume
KaJIUiiHbIe, POCPOpPHBIE U
a30THBIC YI0OpEHUs, UX
cBomctBa. [IpocTeie u Cl0XKHbIE
yao0peHus.

Poct u pazButue pacreHuii:
ATamnbl OHTOTEHE3a, PaKTOpPHI,
BIIMSIIOLME HA POCT PACTEHUM:
CBET, I'yCTOTa MOCaJ0K, MUTAHUE,
cyocTpar.

OcoO6eHHOCTH MUTAHUS

[IpakTuueckas pabora
«CxeMbl TUTATEIbHBIX
pacTBopoB. Pacuer o3
ynoOpeHuit s
MATATEJIbHBIX PACTBOPOBY.
[IpakTruueckas pabora
«IIpaBuna cMemmBanus
yAOOpeHMIT»
[IpakTruueckas pabora
«Ilutranue pacrenuii:
TEXHOJIOTHS
MIPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIbTYp».
[IpakTuueckas pabora
«MOHUTOPUHT
MUHEPAIBHOTO TTUTAHUS
pacTeHUI».
[IpakTrueckas pabora
«PacturenpHas
JIMarHOCTUKA.
HccnenoBarenbekas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHM, paCTEHUH Ha
LIKOJIbHOM TEPPUTOPUH,
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pacTeHuil a30TOM. A30T U €ro YCTaHOBKa ITPUYUH

3HAYEHUE B )KU3HU PACTEHUM. MaTOJOTUYECKUX

dopMBI a30Ta U UX COCTOSIHUH (TIpu
MpEBpAILICHHE B TTOYBE. HaJIMYuu)».

Ucrounuku dhochopa mrs UccnenoBarenbckas
pacteHusi. 3HaUCHHE pabota «O1ieHKa BIUSHUS
dhochopcoaepxarnux Pa3JIMYHBIX JIEMEHTOB Ha
coeIMHEeHUHN B kieTke. Poib COCTOSIHUE PACTCHUN
MaKpO3PrUYECKUX COCIMHEHUN | (COCTaBJIECHUE PA3IMUHbBIX
(dbocdopa B sHEpreTHYECKOM MTOJKOPMOK )».

oOMmeHe.

Bnusinue kanus Ha pusnyeckue
CBOMCTBA NPOTOILIA3MBbI, HA
(bepMEeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OCJIKOB U Jp.
Pousis xanus B mopnepxanuu
WOHHOI0 OajlaHca B TKaHSX, B
MIPOLECCAaX CAMOPETYJISLINH.
Perynaropnas u
CTPYKTypOoOOpa3zoBaTeyibHas
pOJb KanblKs. Y YacTHE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, OIJIEPKAHUU
CTPYKTYpbl MEMOpaH U
pEryJIsiiiusl UX TPOHUIIAEMOCTH.
3HaueHUE MarHus B
MeTab0JIM3Me PACTEHUH.
Marnuii B coctaBe xjopoduiuia,
CXOJICTBO XJIopoduiuia U
reMorjoOrHa Kak
CBHUJIETEJILCTBO €AUHCTBA
OpPraHnYeCKOTO MHPA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCIIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKIIUSIX
MUKpPOITIEMEHTHI.
[Ipencragienus o posu
MHKPO3JIEMEHTOB B
MeTa00JIU3ME PACTCHUM.
Oco0eHHOCTH TTOCTYIIICHUS
MHKPO3JIEMEHTOB B PACTEHUS.
CuHeprusM U aHTaroHU3M
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AJICMEHTOB IMUTaHUS PACTCHHM.
PacturenbHas [UarHoCTUKA U
METOJIbI HACHTU(DHUKAITHH
HEJI0CTAaTKa/N30bITKA DJIEMEHTOB
MMUTAHUSL.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3ammra
pacrenui (4 1)

ITonsTue o perymnsaropax pocra
pactenuii. CTUMYJISTOPBI pOCTa
— (PUTOTOPMOHBI (AyKCUHBI,
ruO0epeITUHBI, TUTOKUHUHBI).
NHrubuTopsl pocta pacTEHUN:
1. mpupoansie (adcm30Bast
KHCJIOTa ¥ HEKOTOPBIC
(heHOJIbHBIC BEIleCTBA
(MkymapoBasi, KOpU4Hasi,
CaTUIIIIOBAs] KMCIIOTBI).

2. CUHTETUYECKUE
(Mop(haKkTUHBI, peTap/IaHTHI,
nedoanaHThl, JCCUKAHTHI,
repounuapl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHUIA.
CoBpemeHHbIe crTocOObI
MOHUTOPHHTA.

3amura pacCTeHU OT
BPEAUTENIEN: OCHOBBI
onomeTosa.

[IpakTuueckas pabora
«PUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUSA
pactennii. CoBpeMEHHBIE
CIIOCOOBI MOHUTOPHUHTA».

Uccnenosarenbckas
pabota «BnusiHue
reTepoayKCcruHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX
YCJIOBUSX) Pa3IMYHbBIX
pacTeHU».

[IpakTruueckas pabora
«MHCekTapuu: npasuia u
YCIIOBUS Pa3BEIACHHUS
MOJIE3HBIX HACEKOMBIX.

Tema 5. Boanasi,
necyaHasi v
NMOYBEHHAS
KYJbTYPbI, HX
NpUMeEHEHHE B
BbIPAIIMBAHUU
pacreHui.
Ddusunojorus
pacrenui (8 4)

BonHas, necuanasi 1 moYBeHHAs
KYJIbTYPBbI, UX IPUMEHEHUE B
BBIPAILIMBAHUYU PACTCHUMU.
[IpoBeneHue BOAbI B KOPHE U
cTeOJie pacTeHUH.

BoaHeIil pexuM pacTeHU:
CTpOEHHUE YCTHUIL: (AaKTOPBI,
BIIMSIIOIIME HA UX PACKPBITHE U
3aKphITHE. 3HAUCHUE MEXaHHU3Ma
PEryJISINU UCTIapEHUs BJIaru
pacTEHHEM.

POTOCUHTE3 — YHUKAJIBHBIN
Nporecc pacTteHui. TeMHoBas u
cBeroBas (pa3el PoTocuHTE3A.
3HayeHue GporocuHTE3a IS
KUBBIX OpraHnu3MoB. DaKTOPbI
pocTa pacTeHUN: BO3IyX U
aspanus. [logzemHoe npixanue
PAaCTEHUM: COCTaB IIOYBEHHOTO
BO3/ayXa, razooomeH. ['a3000mMeH

[IpakTruueckas pabora
«KopHeBoe naBiaeHue.
[IpakTruueckas pabora
«IIpurorosnenue
npernapara yCThHUII
METOJIOM CJICTIKAY.
Uccnenosarenbckue
paboThl «BiusiHue
YCJIOBUU COAEPKAHUS
pacTeHui Ha KOJINYECTBO
YCTBHUID.

[IpakTruueckas pabora
«DyHKIIMOHAJIbHAS
JAArHOCTHKA PACTEHUM TTO
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenosarenbckas
paboTta «OmnpeneneHue
xjopoduina A u b,
OIICHKA
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pu 6€CTIOYBEHHOM
BBIpAIMBaHUH.

(hOTOCUHTETHUECKOI
AKTUBHOCTHU PACTCHUU U
(haKTOpOB, BIMSIONTNX HA
HEe».

[IpakTruueckas pabora
«Anspanus, CO;z u Oy.
JIpIxaHue pacTEeHU».
[IpakTuueckas pabora
«JlpIXaHue pacTeHUN:
OIIEHKa MHTEHCUBHOCTH
JbIXaHUs PACTEHUUN U
IJI0JIOBY.
Uccnenosarenbckue
pabothl «BnusiHue
crioco0a BeIpAIUBAHUS
(cocTaBa mUTaTEIHLHOM
CMECH, CXEMbl BHECEHUS)
Ha POCT U pa3BUTHS
PAa3IMYHBIX PACTCHHUIY.

Tema 6.
KyabrypHbie
pacTeHmusl.
CoBpemeHHbIC
ACIHEKTHI CeJIeKIMHU
(20 v)

Kak uenoBek cTan UCIOJIb30BaTh
pactenus? CBs3b pa3BUTHUS
LIMBUJIM3AlIMH YeJIOBEKa 1
OZIOMAIITHUBAHUS PACTEHUH.
JloMecTukanusi.
HacnenctBeHHOCTH 1
W3MEHYUBOCTH — OCHOBHBIEC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
W3MEHYHUBOCTb.

I'en —MaTepuanbHbIi HOCUTEID
HACJIEICTBEHHOCTH U
n3MeHunMBOCTH. HykilenHOBBIE
KHCIOTHI. JIokanu3anus
F€HETUYECKOro MaTepuana B
KJEeTKE. JleJieHne KIETOK.
Pennmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpaunckpunuus. Tpancusuus.
MyTtanuu.

Oddekt Oy THIIIOUHOTO
TOPJIBIIIKA U TEHETHIECKOE
pazHooOpasue. Uto Takoe
reH0ank? 3aueM COXpaHsTh
TCHETHYECKUE PECYPCHI
pactennii? OCHOBHBIE CTIOCOOBI

Juckyccus
«JlomecTukanus, Bce JIn
pacTeHUs 1 KUBOTHBIC,
KOTOPBIE )KUBYT PSIOM C
YEJIIOBEKOM UM
OJIOMAaIlIHUBAaIOTCA?
MOHO 511 cuuTaTh
TapakaHa 0JI0OMallTHEHHBIM
AKUBOTHBIM?».
[IpakTruueckas pabora
«MoaudukarmoHHas
W3MEHYHUBOCTh (JTUCThS,
UTOJIKH C OJHOTO
JIepeBa)».

[IpakTuueckas pabora
«I'eH — uHCTpYyKIMS 110
cOOpKe KJIeTKH (Ha oucepe
WU KOHCTPYKTOPE)».
[IpakTruueckas pabora
«MyTtanus Ha 6yTepopose
(J1F000# 00BEKT U3
npeabIayIen paboThl, e
W3MEHEHUE MHCTPYKIINH
MPUBEIET K UBMEHEHHIO
BHEIITHETO BH/Ia
00BEKTA)».
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COXpaHECHUS TCHETHUYCCKUX
pPECYpCOB pacTeHui (ex situ u in
situ).

3nauenue pador H.M. BaBunoga.

3aKOH TOMOJIOTHYECKHUX PSIOB.
LlenTpBI IPOUCXOXKIECHUSA
KYJIbTYpHBIX pacteHui H.H.
Basunosa u I[1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIINH.
I'mopunuzanus. opmer ordopa.
OCHOBHBIE HANPABJIECHUS
CENICKIIUN: YIIyUIlICHUE
YPOKAMHOCTH, YCTOUYUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
bakTopam.

Ectb 111 u3HB B mpooupke?
buoTtexHOoMOTHs KyIbTypHBIX
pacTeHUN.

Kak uenoBek moxer
MOU(DUITUPOBATH PaCTEHUS?
['eneTnyeckoe pegakTUPOBAHHUE.
CoBpeMeHHBIE TOAXOAbI U
JOCTUKEHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTEHHUM.

[IpakTruueckas pabota 1o
rpynmnaMm «OTkyzaa Ha
HaIlTUX CTOJIax
(GPYKTBI/OBOIITH/3TTAKH.
[IpakTruueckas pabora
«BpIpammBaem ropox. Kak
MIPOBECTH CKPEIIMBAHUE Yy
ropoxay.
HUccnenosarenbckas
pabota «BeIpaiuBanue
pacTeHui B MpoOUpKE»
(MOHO BOCIOJIb30BaThCS
pe3ysbTaTaMu
MPEABITY X
HKCIIEPUMEHTOB 11O
COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB
JUISL paCTCHUM ).
[IpakTruueckas pabora
«]"eHOMHBIE HOKHUIEI
(MonenupoBaHue padoThI
cuctembl CRISP-Cas)».

Tema 7.
PacTturenanbHast

npoaykuus (8 4)

Hanzemurbie 1 moa3eMHBIE
opransl pacteHuii. [loder u
BUIOM3MEHEHHBIN TOOer
pactenuii. CriocoObl
Pa3MHOXKEHUS PACTEHUN.
ITonsiTue 0 KauecTBE MPOAYKTOB
nutanus. [IpoGaemsr
KOHKYPEHIIUN OTE€YECTBEHHBIX
MPOJAYKTOB MTUTAHMUS C
UMMOpPTHBIMU. JlorucTrka
JIOCTaBKHU U CPEJICTBA
COXpaHEHUS MTPOTYKTOB
MATAHMUS.

Mukpo3eneHb: noJIE3HOCTh U
TEXHOJIOTHUS.

XUMHAYECKUN aHAIINA3
npoaykuuu. OCHOBBI
CHeKTpohOTOMETPHH.
[TorenuuomeTpusi.
Xpomatorpadusi.

[IpakTruueckas pabora
«IIpenenbHO nOMyCTUMBIE
konnentpanuu (I11K) u
METOJIbl KOHTPOJIA
0e30macHOCTH
PaCTUTEIIbHBIX TPOTYKTOB
MIATAHUS.
Uccnenosarenbckas
paboTta «O11eHKa KauecTBa
BBIPALLICHHOU
MUKpO3esieHn» (JInbo
CBOSI, TUOO U3 Mara3uHa).
[IpakTruueckas pabora
«MeTto1pl OLIEHKHU
Ka4yeCcTBa PACTUTEIIbHOU
MPOAYKIUU: XPaHEHUE U
COXPaHHOCTb
MATATEJIbHBIX BEIIECTBY
(Mo mocTyrnHoMy
000pyI0BaHUIO).
Uccnenosarenbckas
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paborta «OnpenenecHue
BuTamuHa C MeTooM
00paTHOTO TUTPOBAHUS B
MJI0/IaX Ha PA3HOM CPOKE
(cmocobe) XpaHSHUS.

MoayJab «buorexnosiorusi» 7-8 kiaccenl (68 yacon)

TeMbl OcHoOBHOE coJiep:KaHue JlesiTeJIbHOCTD
IKOJbHUKOB
Tema 1. [TonsiTe GMOTEXHOJIOTHH. 3a4eM [IpakTruueckas pabora
buorexnosorus YeJIOBEKY OMOTEXHOJIOTHH, B UEM «IIpumepsl
(4 49) WX MIPEUMYIIECTBO TEPe/T MPUMEHEHUS
XUMUYECKUM CUHTE30M. OCHOBHBIE | OMOTOTHYECKUX
OMO00OBEKTHI OMOTEXHOIOTHU: 00BEKTOB B TBOECH
MIPOMBIIIICHHBIC KUZHID.
MHUKPOOPTAaHU3MBI, KJICTKH U TKaHH
pacTeHuH, )KUBOTHBIX M YEJIOBEKa,
OMOKaTaIU3aTOPHI.
CoIpbe 1151 OMOCUHTE3a U OLICHKA
€ro OMOJIOTUYECKON IEHHOCTH.
OCHOBHBIC HICTOYHUKH YTIIEPOJIa,
azoTta, pocdopa, MUKPOIIEMEHTOB.
WccnenoBanre HOBBIX HICTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCKI €TI0
npeaBapuTeIbHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOUAIOIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTBI YIIPABJICHUS U
ONTUMU3AIMHU MTPOIECCOB
onocuHTe3a. Metoanl
ONTHMM3AIIMN TUTATENBHBIX CPE]I.
Tema 2. [TonoxxeHne MpoOKapruoTOB B [TpakTuka.
Muxpoouosorust CUCTEME OPTaHUYECKOTO MUpA. Jlabopatopnas pabora
(12 v) Crtpoenue OakTepuanbHON KIETKH. | « DUKCHPOBAHHbBIE
Knaccudukanus 6akrepuil. npenaparbl OaKTepHil.
Mopdonorus 6akrepuii. [Ipocteie | OnpeneneHue Gopmbl
Y CJIO’KHBIE METOJIbI OKPAIITUBAHUS | PEJIOKEHHBIX
Oakrepuit. Gusnonorust OakTepuii: | KyJIbTyp
MATaHue, AbIXaHue, POCT U MHKpPOOPTaHNU3MOB,
pa3sMHOXeHHEe. 3HAKOMCTBO C HCTIOJIB3YS IPOCTOM
TIOMEHOM Apxeun METO/1 OKPACKI.
(3KCcTpeMODMIBHOCT, JlaboparopHas padota
0COOEHHOCTH CTPOCHUSI KJIETKH). «Omnpenenenue Tuna

[okyMeHT co3aaH B anekTpoHHow copme. Ne 283 ot 12.11.2023. UcnonHutens: Mup3asHosa P.C.
Ctpanuua 36 us 51. CtpaHuua cosgara: 12.11.2023 11:35

rl’ INIEKTPOHHBIA
a® TATAPCTAH




MoOJIOUHOKHCIIOE U CHUPTOBOE
opoxenue. otorpodHbie U
XeMoTpodHbIE OAKTEPUHU.
Kunernueckoe onucanue mpouecca
pOCTa MUKPOOPIaHU3MOB.
DKCIOHEHIINaIbHas MOJIETb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[Tatorennsie 6akTepun. UymnHas
MajovKa u YepHasi CMepTh,
00TyJIU3M, CTOJIOHSK, TyOepKyJies.
Ucropust 60pbObI €
OakTepraTbHBIMA UH(DEKIIUSIMH.
Boiina 6eckoHeYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEpUil.
MexaHu3MBbI JeHCTBUN
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYHUKaIus 6akrepuii. UYyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunetnueckoe
onvcaHue OMOCUHTE3A MPOYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3jaraTh
MJIACTUK.

Mukpoopranu3msl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolManuu
pacTeHul ¢ MUKPOOPTaHU3MaMU

KJIETOYHOM CTEHKHU
METOIOM OKpaITBaHUS
o ['pamy» (ipu
HaJIMYUU PEAKTUBOB).
Jlabopatopnas pabota
«IIpurorosnenue
MIPYKU3HEHHBIX
MpenaparoB
MOJIOYHOKHUCIIBIX
OakTepuin».
JlaboparopHas pabota
«IloceB cMbIBa C pyK Ha
yamku [letpuy.
JlabopatopHas pabora
«Bplenenue yncTon
KYJBTYpbI OaKTEpHiA.
Meton pa3BeneHuil.
Meton uCTOIIAOIIETO
HITPUXA.
JlaboparopHas padota
«Mopdomoruueckas
XapaKTEePUCTHKA
BBIJICJICHHON YMCTOU
KYJbTYpPHI:
XapaKTEPUCTHKA
KOJIOHUH, (hopMa
OakTepuid, THIT
KJIETOYHON CTEHKW.
JlaGopatopHas padota
«CpaBHeHue pocTta
MHUKpPOOPTaHU3MOB Ha
qarnike 0e3 u C
no0aBIICHUS
AHTUOMOTHUKOB.
HccnenoBarenbckas
pabota «Ilonck
MHUKPOOPTaHHU3MOB
o0agaronmx
AHTarOHUCTUYECKON
AKTUBHOCTBIO.
Uccnenosarenbckas
paboTta «BriaeneHue
MOJIOYHOKHUCITBIX
OakTepuii,
MCCJICIOBAaHHUE MX
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AKTUBHOCTI.
HccaenoBaTenbckas
paboTta «BriaeneHue
OaKTepHuil IMOJIE3HBIX
JUUTS pAaCTCHUI.

Tema 3. [1necHeBbIe TPUOBI TPOTYIIEHTHI JlaGopatopHas padota
JykapuoTuyeckne | OMOJIOrMYECKH akTUBHBIX BemlecTB | «Iloacuer kietok
OpPraHu3MbI B OO611ast xapaKTepUCTUKA JPOXKKEN | TPOXKKEH B Kamepe
OMOTEeXHOJIOTHH caxapomuieToB. Mcropus [opsieBay.
(my1ecHeBbIe TPUOBI, | MCIIOJIB30BAHUS JIPOXIKEH B JlaGopatopHas padota
AP OKIKH, TPAJAUIIMOHHON OMOTEXHOJIOTHH. «OOHapyxeHue

Bogopocan) (12 u)

TexHoJIorny BUHOACIIHS 1
XJ1e00IeYCHHS,
CIICIIMAJIM3UPOBAHHBIE PAChI
apoxckeit. MeTadomm3m ApoAoKei.
Peakuust cnupToBOr0O OpOKEeHHUS.
[TosyyeHne BTOPUYHBIX
MeTab0IUTOB B JIpOXoKax. JApoxiku
Kak MPOAYILIEHThI OUOTOTUIHB.
[Tonydenue 1ieeBbIX OCIKOB B
TPOKIKAX.

OCco0eHHOCTH BETECTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHHUS Y
IPOKIKEN, 3HAUEHUE U3YUCHHUS
MHTO3a U LIMTOKUHE3a JIJIs
ONTHMM3AIMHU MPOLIECCOB
KYJbTUBHUPOBAHUS JIPOKIKEBBIX
IITAMMOB, TIOHUMaHUS IPUYUH
MaTOr€HHOCTH APOXKKEN 1 rproOOB,
MoMCKa MUIlleHe! (PyHTUIIMI0B U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Mpernaparos.

Bonopocnu — nepcriekTuBHbIN
00BEKT ISl MPOU3BOJICTBA OeJiKa U
yIJIeB0/10B. buoTexHonornyeckue
METO/Ibl OUHUCTKHU TBEPJIbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTX0J1I0B TPOU3BOACTB. CTOUYHBIE
BOJbI. CXeMBI OYHCTKH.
buodunbtpel, a3poTeHKH,

MPOAYKTOB CIIUPTOBOTO
OpOKEHHS: PTUIIOBOTO
CIUPTA U YTIIEKUCIIOTO
razay.

JlabopatopHas pabora
«Habmonenue
Pa3MHOXEHUS
JIPOKIKEBBIX KJIETOK.
[IpakTuueckas paborta
«Ilomyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCJIIBIX
OakTepuin.
[IpakTuueckas pabora
«OcHOBHBIE BUJIBI KBaca
U UX XapaKTEePUCTHKA»
«poxxu u
MOJIOYHOKHCIIbIE
OakTepuu,
IpUMEHSIEMBbIE JIJIs1
MIPOU3BOJICTBA KBaca».
[IpakTruueckas pabora
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHA
APOXOKEH B a3pOOHBIX U
aHa’pPOOHBIX
YCIIOBUSIX).
[IpakTrueckas pabora
«MeTto1bl OLIEHKH

METAHTEHKH, OKCUTEHKH. CBOWCTB
AKTHUBHBIN W U BXOJIAIIME B HETO | XJI€OOMEKapHBIX
MHUKPOOpraHu3Mbl. VICTIOJIb30BaHUE | IPOAOKEI.
BOJIOPOCJIEN B OUUCTKE CTOUYHBIX OcobenHnoctu
BOJ. MIPUMEHECHUS
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MIPECCOBAHHBIX,
CYIIICHBIX U
WHCTaHTHBIX
TPOAOKEN».
Uccnenosarenbckas
pabota «BiusHue
(hU3UKO-XUMUUECKUX
(hakTOpOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoaykiuu (KBac,
kedup, CoIp, XJ1ed U
Ip.)».
Uccnenosarenbckas
pabota «BiusHue
(hU3UKO-XUMHUUECKUX
(bakTOpOB Ha POCT
Bozopocyu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHas
undopmanus (8 4)

HacnencrBeHHOCTH U
W3MEHYMBOCTh — OCHOBHBIE
CBOMCTBA KMBBIX OPTaHU3MOB.
HN3menunBocTh. Bujsl
W3MEHYUBOCTb.

I'en —MarepuanbHbI HOCUTEID
HACJIEJICTBEHHOCTH 1
n3MeHYMBOCTH. HykilenHOBBIE
KHCIOTHL. JIokanm3anus
F€HETUYECKOTO MaTepuasa B
KJIEeTKe. [leieHne KIEeToK.
Penmukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHOM OWOJIOTHH.
Tpanckpunuus. Tpancusauus.
MyTanuu.

[IpakTuueckas pabora
«MoaudukanmoHHas
W3MEHYHMBOCTh (JTUCThS,
UTOJIKH C OJHOTO
JIepeBa)».
[IpakTuueckas pabora
«I'eH — MHCTpYKIMS 1O
cOOpKe KJIETKH (Ha
oucepe wim
KOHCTPYKTOpPE)».
[IpakTuueckas pabora
«MyTanus Ha
OoytepOpoe (moboi
00BEKT U3 MPEbIAYIICH
paboThI, TI€ U3BMEHEHUE
WHCTPYKITUU TIPUBEACT
K U3MEHEHUIO
BHEIITHETO BHJIa

XUMHUYECKUN COCTAB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus Bupycos. Bupycer -
BO30YAUTENN NH(PEKIMOHHBIX
0one3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

00BEKTa)».
Tema 5. [TostoxeHne BUPYCOB B CUCTEME ITpocmoTp
Bupycosorusi (6 4) | opranndyeckoro mupa. CTpyKTypa u | JOKYMEHTaIbHOTO

¢dunpMa 0 BUpycCax.
[IpakTuueckas padoTa.
«Metoa pa3BeIeHUIN».
[IpakTuueckas paboTa.
«TutpoBanue
O0akTeprodaron».
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CBOWCTBA, MPUMEHEHUE.
buonornueckue MeTos1 60pHOBI C
BHPYCaMH.
Tema 6. I'ennas OCHOBBI T€HHOW UHKEHEPUH. [IpakTruueckas pabora
UHKEHepUs U Bexkropa. Cnieniuduyeckue «DHJIOHYKJI€a3bI
OMOTEXHOJIOTHH (hepMeHTBI OaKTepHil. pectpukiuu (pabora ¢
(8 u) buotexHomoruu npoayKIuu HYKJICOTUTHBIMU
0eIKOB B OaKTEepHaTbHBIX MOCJIEA0BATEILHOCTIMHU
KyJbTypax. JJocTH>KeHus] TeHHON Ha Oymare)».
WH)XEHEPUU U OUOTEXHOJIOTHHU. [IpakTuyeckas padora
CRISPR/Cas — cucrema «I"eHHBIC HOXKHUIIBI -
aanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuit u apxeit. [MO. Metonbl | (MogenupoBaHue Ha
noxyuenus: 'MO. Oymare)y.
Urpa-nuckyccus:
«Bpmurpai rpadT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
BuortexHosiornu B JIOMAITHUX KUBOTHBIX; «JlomecTukanus, Bce 1
KMBOTHOBO/ICTBE COBPEMEHHBIE IKCIIEPUMEHTHI 10 pacTeHUs U )KUBOTHBIE,
(8 u) JIOMECTUKAIIUN KUBOTHBIX KOTOPBIE KUBYT PSIZIOM
(iucuna, HopKa u Ap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI 0JIOMAIITHUBAKOTCS?
akazeMuka bernsena). MO>KHO JIM CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
KUBOTHOBO/JICTBE: TPAHCILJIAHTALIUS | OJJOMAIIHEHHBIM
AMOPHOHOB, XUMEPHBIE )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHMUE. [IpakTruueckas pabora
OcHOBHBIE O0JIE3HU KUBOTHBIX U «Metoauka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB U TIApa3UTOB B | (MOJEIUPOBAHUE HA
Pa3BUTHH 3a00JIEBAHMI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuyeckas padora
O0pbOBI C HUMHU; POJIb TTOJIE3HBIX «CocraBneHue paluoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS KUBOTHOTO,
KUBOTHBIX. [loo)KUTENBHOE U pacueT pacxoJI0B Ha
mo60YHOE (OTPUIIATEIEHOE) CoJIep KaHHE».
BO3JICWCTBUH aHTHOUOTUKOB Ha Uccnenosarensckas
OpraHu3M B XOJ€ JICUCHUS pabota «OreHka
KUBOTHBIX; LIEJIU U 3a/1a4H KauecTBa MOJIOYHOMN
BeTepUHapHuu. bruorexHonorus MPOAYKIUNY.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METO/BI CEJICKIIUU. [IpakTuyeckas padora
buorexHosoruu B I'mbpunuzanus. opmer ordopa. «BpIpaimmBaem ropox.
pPacTeHHeBOACTBE OcCHOBHBIE HANPABJICHUS Kak nposectu
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(10 9)

CEJIEKIINU: yIyUYllIEHUE
YPOKaMHOCTH, YCTOMYMUBOCTH K
OMOTUYECKUM B a0MOTUYECKUM
(bakTopam.

OCHOBHBIE MMOJXO0/IbI CEJEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, ' uGpuauzammus,
OTJAJICHHAs! THOpUAU3AIIUS,
HCKYCCTBEHHBIN 0TOOp, FETEPO3KC,
TpaHchopmalus, MyTareHes,
T€HETUYECKOE PEJaKTUPOBAHUE).
Hcropus cenexuuu B Poccun n
MHUpPE, UCTOPUS PA3BUTHUSA
BAKHEHIINX COPTOB KYJbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MoAUGUITUPOBATH PACTCHUS?
I'ennas nnxenepus pacteHuit: Yro
TAaKO€ TeHETUYECKAsI HHKEHEPUS
pacteHuid. TpaHCreHHbIE pacTeHUS.
Mertoasl nosryuenusi. OOpazoBaHue
OIyXOJIEN y PaCTCHUM.
Arpo0OakrepuanbHas
tparcopmarus: Ti-maa3Muabl.
I'ensr T-IHK. MonekynspHo-
F€HETUYECKUE MEXaHU3MBbI
Tpanchopmaimu. [ enernyeckoe
penaktupoBanue. CoBpeMEHHbIE
NOAXObI U IOCTUKECHHS
TE€HETUYECKOT0 PENAKTUPOBAHUS
pacTECHUM.

Ectb 111 xu3HB B mpooupke?
buotexHomorus KyabTypHBIX
paCTEHUM.

CKpEILUBaHUE y
ropoxay.
[IpakTruueckas pabora
«]'eHOMHBIE HOKHUIIBI
(MomenupoBaHue
PabOThI CHCTEMBI
CRISP-Cas).
Uccnenosarenbckas
pabota «BeIpamBanue
pacTeHui B MpoOUpKe»
(MOXHO
BOCIIOJIb30BaTHCS
pe3yibTaTaMu
MPEABITY X
AKCIIEPUMEHTOB I10
COCTaBJICHUIO
MUTATEIbHBIX
pacTBOPOB ISt
pacTeHui).

Moayab «MoJsiekyasipHbie 0CHOBBI (PM3HO0JI0THH M (papMakoorum» 9 Kiiacce

(68 yacoB)
Tembl OcHoOBHoOE coJep:kaHue JesATeIbHOCTD
IIKOJbHUKOB

Tema 1. Beenenue. buorennsie anementol: | MccnenoBarenbckas

dusnosornyeckass | opradoressi: O, C, N, H. paboTta

xumus (20 1) AkTHBHBIE POpMBI KUCTIopoaa, ux | «KonuyecTBenHas
MOJy4YEHUEe, HENTpaau3anusl. OIICHKA COJIepKaHUs
Maxkpo371eMEHThI: TPOIECHT MHKPOIJIEMEHTOB WJIH
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COACPIKaHUA B OpraHu3Me,
BBIITOJIHsACMAas (I)YHKI_II/UI,

COJCPIKAaHNC B IIPOAYKTAX ITUTAHUA.

Ca2+ - cBg3BIBAIOIINE OCIIKH,
JEMIOHUPOBAHUE KaJIbIHUS,
pEryJIALus YPOBHS KaJbLIUS B
Opra"u3me: TOpMOHBI IToYek. Mg —
CTpO€HHE XJIOpoduIa, €ro
AKTUBAIMs COJITHEYHOM SHEpPTrUeil.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIAX COJIepIKATCH,
BbITIOJTHsAEMAasT (DYHKITHS,

COZICPIKAaHNC B IIPOAYKTAX ITUTAHUA.

[TocnencTBus nepero3uPOBKU
MHKpO3JIEMEHTaMHU. Fe —
yCBanBaeMbI€ THUIIbI COEUHEHUI
xenesa. ['eMornpoTenHsl,
reMOIMaHUH, IUTOXpOMBI. Cu —
YCBOEHHE U TPAHCIIOPT MEJIHU.
benku, conep:xaue Meab.
ITaTosiornueckne CUHIAPOMBI
Menke n BuibcoHa, CBI3aHHBIC C
MeTaboIU3MOM MEH.
TOKCHYHBIE DJIEMEHTBI
[Tepuoauyeckoil CUCTEMBI J1JIs
opranu3Ma. Bnusinue Henocratka
MaKpO U MUKPORJIEMEHTOB Ha
KUBbIE OPTAHU3MBL.

Kuprl. 3a001eBaHus YeIIOBEKA,
CBSI3aHHbBIEC C HAPYUIECHUSIMU
KUPOBOTO OOMEHa.
JucnunuaemMun.

VYraeBoasl. 3a00JieBaHUS YETTOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yIJIEBOJHOTO 0OMeHa. CaxapHblii
a0eT.

benku. Ctpoenue. 3aboseBaHus
YeJI0BeKa, CBSI3aHHBIE C
HapyIIEHUIMH 0€TTKOBOr0 0OMEHa.
Oynkiuu 6enkoB. epMEHTHI.
Mexanu3m nerictBusi. Kitacesl
(hepMEeHTAaTUBHBIX PEAKIIH.
KodepmeHnTsr.

BuTtaMuHbI KUPOPACTBOPUMBIE,
BoJIopacTBOpuMbIe. [IpeBpanienue

BUTAMHUHOB B MUIIEBBIX
MPOAYKTAX).
[IpakTrueckoe 3ansTue
«KauecTBeHHbIE
pEaKUnu Ha
OpraHUYECKue
MOJIEKYJIBI».
IIpakTHueckoe 3aHsTHe
«JieHaryparus 0eIKoB»
IIpakTHueckoe 3aHsTHe
«M3yuyeHne akTMUBHOCTH
aMHJIa3bD».
[IpakTrueckoe 3ausTue
«JInamu3s (kerouka
TpayOe)».
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BUTAMHHOB B aKTUBHBIE ()OPMBI
KO(epMEHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITHI METAOOTUIECKUX
peakunii. buosHeprernyeckue
nponeccsl. ['mukonu3. [ukn
Kpe6ca. Ilens nmepenoca
ANEKTPOHOB. OKUCIEHNE KUPHBIX
kuciot. Katabonusm
AMHUHOKHUCJOT. | JIFOKOHEOTEHES.
CuHTe3 yrieBooB, OEIKOB,
KUPOB. MeTabouTHIeCKue
3a0oneBanus. [Tpaktuueckoe
3aHATHE: «pEIeHUE 3a7a4 Ha
HYHEPTreTUYECKUN OOMEH»

Knerka. [Tonsatue memMOpaHBbI.
Oynkun MmeMOpaH. Buipl
TPAHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3a0oseBaHus CBSI3aHHBIE C
HapyIlIeHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOILICHHUS.

Turbl KOHTAKTOB MCKIY KIICTKaMH.

3HaYeHNE MEKKIECTOUHOU
KOMMYHUKAITH IS 3I0POBbS
OopraHu3Mma.

SAnpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
tepputopun. HememOpanHbie
OpTaHOM/IBI.

Tema 2.
Moaexkyasipaas
ouoJiorus (20 u)

OcCHOBHbBIE BEXH PA3BUTHS
MOJIEKYJISIPHOI OMOJIOTHH.
HyknenHoBbI€ KHUCOTHI.
OCHOBHBIE PUHITUIIBI CTPOCHMUS.
Martpuunsbie cuHTE3bl. Perukanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[TpuHIMIBI pEeTUIMKALUN.
MyTtauuu. YUto BbI3bIBaCT
n3MeHeHus B crpoennu JJHK.
[IpuHMIBEI penapanuu.
Tpanckpumnuus.

I'eneTtnueckuii kon. TpaHcaAus.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBI UX JEUCTBUA.
Opranuzanusi reHoMa OakTepui

[IpakTrueckas pabora
«Briaenenune JIHK u3
OanaHay.
[IpakTuueckas pabora
«Mopnens IHK-
OpUTaMm.
[IpakTuueckas paborta
«Onpenenenue
KadecTBa MpernapaToB
JIHK ¢ momoripro
CEeKTPOHOTOMETPUN»
(Tpu HATMYIMA
000pyI0BaHUA).
[IpakTrueckas pabora
«PennukatuBHas
MaluHa (urpa-
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AHTHOaKTEpUaIbHbIC IPETapaThl.
Opranusanusi reHOMa 3yKapuoT
I'eHOMHOE penakTUpPOBaHHUE.

JEMOHCTpPALIHS )».
[IpakTrueckas pabora
« TP (Mmonens
aMIuTiuKanms Ha
Oymare)».
[IpakTruueckas pabora
«Cuna mpomoTopay.
[IpakTuueckas pabora
«Pemnienue 3ama4d Ha
T€HETUYECKUU KO .
[IpakTuueckas pabora
«DonauHr OEIKOBY.
Uccnenosarenbckas
pabota
«PacnpocTpanenue
AHTHUOMOTHUKOPE3UCTEHT
HBIX OaKTepuity.
[IpakTruueckas pabora
«PaboTta B
COBPEMEHHBIX
reHeThYecKkux 0azax
na"Hbix. [IpoBenenue
In silico ananuza

CKpUHHHT ¥ €r0 METO/IbI.

ITytn BBenenus JIC.
dapmMaKkOKWHETHKA JIEKAPCTBEHHBIX
BellecTB. BcacriBanue
(abcopOrust) mekapcTB. OCHOBHBIE
MEXaHHU3Mbl BCAChIBAHUSI.
TpaHCIOpT JIEKAPCTBEHHBIX
BellecTB. [ 'eHbl U Oenku nepBoit
(ha3el Ouotpancopmaruu. [Tyt
BBIBEJICHUS JIEKAPCTB U3
opraHu3Ma. DKCKpelus u
anuMuHaIMs. ['eHbl 1 Oenku
BTOpO (ha3el OMOTpaHcHopMaIuu.
dapmakoarHaMuKa. [ 1aBHOE 1
MoOOYHOE, PE30POTUBHOE U
MECTHOE, MPSMOE, HETIPSIMOE U
pedyiekTopHOE IeHCTBHE.

MIOCJIEIOBATEIbHOCTEN
TECHOBY.
Tema 3. ITonstue o nekapcrBax. [IpuHuune! | MccnenoBarenbckas
dapmakoJI0rus MOAX0/1a K MOUCKY HOBBIX paboTta «DKCiepruMeHTa
(28 u) JICKaPCTBCHHBIX CPEJICTB. 10 OTIPE/ICIICHUTO

TOKCUYHOCTH BEIIIECTB
Ha apTEMUJIASIX».
[IpakTruueckas pabora
«Kapra skcnipeccun
10(haMUHOBBIX U
CEPOTOHMHOBBIX
pEeLenTOpOB B MO3Te
MBIIICH.
HUccnenosatenbckas
pabota
«]loBegeH4YecKkre TeCThI
Ha pbIOKax Danio rario.
CBeTtio-TeMHas
Kamepay.
HccaenoBaTenbckas
paboTta
«IloBegeHYeCKrE TECThI
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Buasr B3anmoieicTBUS JIeKapCcTB. | Ha phiOKax Danio rario.

CuHeprusM U aHTaroHU3M Ipu OTKpbITOE TIOJIE.
COBMECTHOM JIEMCTBUU Uccnenosarenbckas
JIEKAPCTBEHHBIX BEIIECTB, UX pabora

Pa3sHOBUIAHOCTHU «IloBeneHueckne TeCThI
TpancMeMOpaHHBIN CUTHAJIMHT. Ha prIOkax Danio rario.
THIIBI KIETOYHBIX PELIEIITOPOB. CraitHoe noBeeHue».
MemOpaHHbBIC: HOHHBIC KaHAJIbI, [IpakTuyeckas padora
KaTaJIMTUYECKUE U CONPSLKEHHBIE ¢ | « BausHue agpenannHa
G-0enkamu; BHYTPUKJICTOYHBIE: Ha CepJICUHbIE

[IATOTUTA3MaTHICCKUE U SJCPHBIC. | COKPAIICHUS
MexaHu3MBI JIUTaH-PEIeNTOPHOTO | (MPOTPaMMHOE
B3auMOIeCTBUS. CeJIEeKTUBHOCTDh | OOECIICUCHHE ).

(M30upaTeNnbHOCTD) ACUCTBUS, [IpakTuueckas pabora
CBSI3b «XMMUYECKAs CTPYKTypa — «'ucronoruueckue
dapmakonoruyeckas akTUBHOCTh | IIpenapaTbl UMMYHHOM
BEIIECTB» CUCTEMBI».

dapmaxonoruueckoit moaynsauun | [Ipaktudeckas pabota
CUHAIITUYECKOU XOJIMHEeprudeckon | «l'mcronornyeckue

nepenayn. MosieKynsipHbIi IpernapaTbl HEPBHOU
MEXaHU3M JIEUCTBUS U CUCTEMBD».
dbapMakosioruyeckue cBoicTra M-

XOJINHOOJIOKATOPOB,

raHrJIMO0JI0KAaTOPOB U
Kypapemno100HbIX CPENICTB.
dapmakosioruueckast peryisiius
AKTUBHOCTHU aJIPEHEPTrUUECKOTO
cuHarca. AIpeHOMUMETHKH,
aZpeHO0JIOKATOPHI,
CUMITATOJIUTUKH.

MonekynsapHas hapMakoIorus
AHTUAIIEPTUYECKUX CPEACTB.
['McTaMUHOBBIE PELIETITOPHI: THIIHI,
MOJIEKYJISIpHAsl OpraHu3aIusl.
Crabunuzatopbl MeMOpaH Ty4YHBIX
KJIETOK: MOJICKYJIIPHBIA MEXaHU3M
JIEUCTBHUS, OCOOEHHOCTH
KJIIMHUYECKOTO MMPUMEHEHUS, TOYKH
OPUIOKEHUS 1EUCTBUS
UHTHOUTOPOB JIUITUTHBIX
MEJIMaTOPOB.

MexaHu3M JEeUCTBUS U
MIpUMEHEHNE TPEenapaToB,
CTUMYJIUPYIOLINX MPOLECCHI
uMMyHuTeTa. @apMakosornueckas
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XapaKTepUCTUKA UHTEPICHKIUHOB:
MOJYy4YEHHE, MEXAaHU3M JICUCTBUS,
npumeHeHue. OCHOBBI
maTo(u3n0I0TUH OCTPO(ha30BOTO
OTBETa, MEIUALIMS BOCIIAJICHHUSI.
MosnekynspHbId MEXAHU3M
MIPOTUBOBOCIAJIUTEIILHOTO
JNEUCTBUS
[JTFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUTHBIX
MIPOTUBOBOCIIAJIUTEIILHBIX CPEICTB.
[ToHsiTHE O HapKO3€ U HAPKO3HBIX
npenaparax. Kiietounsii u
HEPBHBIN HAPKO3.
dapmakogorudyecKas
XapaKTepUCTHKA OTACIbHBIX FPYII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTD JEUCTBUS HA
LHEHTPAIbHYIO CUCTEMY.
®u3noJIOrMYecKuil CoH; (as3bl CHA.
Buapl Hapymennii cHa [lonstue o
MEJIUKAMEHTO3HOM CHE U
CHOTBOPHBIX IMpenaparax
(rumHOTHKAX).

MosnekynsipHbIE aCTIEKThI
Houuueniuu. OnuatHble
pELEnTOpbl, UX THUIIBIL.
OHkedaauHbl U SHAOPDUHEI -
SHJIOTEHHBIE JINTAH]IbI OTTMATHBIX
pEeLenTopoB.

AHTHIICUXOTHYECKOE JIEUCTBHUE,
BIIUSIHUE HA (DYHKITHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIMOHAIbHYIO cepy, PBOTHBIN
LIEHTP, ApTEPUATILHOE JIaBJIICHUE,
LEHTP TEPMOPETYJISLIUH.
MouiekyJIsIpHbIE MEXaHU3MBI
JNEUCTBUSI HEUPOJIETITUKOB,
BIIMSIHUE HA JJO(aMUHOBEIE,
CEpOTOHHHOBBIE, AIPEHO- U
TUCTaMHHOBBIE PELIENTOPHI, UX
JNEUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JENOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
IToreHnMa-3aBUCUMbIE HATPUEBBIE
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KaHaJIbl KaK MUIIIEHU JEHCTBUS
MECTHBIX aHeCTETUKOB. CII0COOBI
MHTUOMPOBAHHUS ITOTEHIUA-
3aBHCUMBIX HAaTPUECBBIX KaHAJIOB
MECTHBIMU aHECTETUKAMHU.

Moayab «MoJsieRyasipHble 0CHOBBI cesieKuum» 9 kiaacce (68 yacoB)

ouoJiorus (20 v)

HykiienHOBBIE KUCIIOTHI.
OCHOBHbBIE PUHITUIIBI CTPOCHHSI.
Matpuunbie cUHTE3bI. Permukanus
— OCHOBA KJIETOYHOI'O JCJICHHUS.
[TpuHUMNBI pEeTUIMKALIUN.
MyTauuu. YUto BbI3bIBACT
n3meHenus B crpoenun [JHK.
[IpunHiMns! penapanuu.
Tpaunckpunius. ['eneTnueckui
koa. Opranusanusi TeHOMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXAaHU3MBbI UX JEUCTBUS.
Opranuzaiusi reHoMa OakTepuit
AHTHOaKTEepUaIbHBIC MPEnapaThl.
Opranuzanusi reHoMa 3yKapuoT
I'eHOMHOE peakTUpPOBaHUE.

TeMbl OcHoOBHOE coJiep:KaHue JlesiTeJIbHOCTD
IIKOJIbHUKOB
Tema 1. OcCHOBHBIE BEXH PA3BUTHS [IpakTruueckas pabora
Moaexkyasipaas MOJIEKYJISIPHOM OMOJIOTHH. «Boraenenue JIHK u3

OanaHay.
[IpakTruueckas pabora
«Mogens JIHK-
OpUTaMI».
[IpakTruueckas pabora
«Onpenenenue
KauecTBa MpernapaToB
JIHK ¢ momoripro
CHEKTPOPOTOMETPUN»
(npu HaTM4YKUK
000pyI0BaHUA).
[IpakTruueckas pabora
«PemmkatuBHas
MaIluHa (Mrpa-
JIEMOHCTPALINS )».
[IpakTnueckas padbota
«ITP (Mmonens
aMIUTM(UKALKS Ha
Oymare)».
[IpakTrueckas pabora
«Cnia mpomMoTOpay.
[IpakTrueckas pabora
«Pemenne 3ana4 Ha
TeHETUYECKUH KO/,
TpaHcaamus».
[IpakTruueckas pabora
«DonauHr GENKOBY.
UccnenoBarenbckas
paboTta
«Pacrnipoctpanenue
aHTHOMOTUKOPE3UCTEHT
HBIX OaKTepuin».
[IpakTuueckas paborta
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«PaboTta B OBpeMEHHBIX
FeHEeTHYECKUX 0a3ax
na"Hbix. [IpoBenenue
In silico ananuza

packpacurh KoTa. UTo Takoe
npusHak? [IyTs OT rena no
npu3Haka. Myrauuu. Asieny.
I'eTepo3UroThl U TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHbIE
aJIeIu.

I'enbl cTposAT OpraHusM.
BxuroueHne u BBIKITIOUECHUE
Oosbiioro Habopa reHoB. Kax
KJICTKW TTOHUMAIOT, KAaKUE T€HbI
JOJKHBI pab0TaTh.

JIMCKpETHOE HACJIEIOBAHUE
IIPU3HAKOB. 3aKOHBI MeHIes:
OJIMH T€H - OAUH Ipu3HaK. Cxema
CKpEIIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MTOKOJICHHUS. 3aKOH PACIIETUICHUS
IpU3HAKa BO BTOPOM MTOKOJICHUH.
3akoHbl MeHens: HECKOIBKO
T€HOB - HECKOJIBKO MPHU3HAKOB.
JuruOpuaHoe CKpelMBaHue.
He3zaBucumoe pacxoxaeHue
xpoMocoM. CIENIeHHOE
HaCJIEI0BAHHE.

B3aumopeiicTBre TEHOB.
AJnenpHOE Y HEAJUIENBHOE.
Onpenenenue nosa. [Tonossie
XpoMocoMBbl. CaMIIbl U CaMKH.
Brusane gpakTopoB OKpyKaromiei
cpenibl. XpOMOCOMHOE
omnpenenenue nojua. [lonoseie
xpomMocombl. [Ipobiema
JOIOJHUTEIIBHON X-XPOMOCOMBI Y
KEHIIMH. TpeXI[BeTHhIC KOIIIKH.

[IOCJIEI0BATEIbHOCTEN
TE€HOBY.
Tema 2. [Tpenmer renetuxu. Kparkas Ponesas urpa
MoJiekyJIsipHbI€e WCTOPUS Pa3BUTHUS IPEACTABICHUS | « AT,
OCHOBbI T€HeTHUKHU O HACJIEACTBEHHOCTH. HccnenoBarenbckuil
(20 u) OT rena K npuU3HaKy: Kak IpoeKT MyTareHHble

(bakTOopHI.

Ponesas urpa «Cyanba
KJIETKWY. I eHbI-
MEePEKII0YaTeNH.
IIpakTHueckoe 3aaanue
«ATTOPUTMBI JJIs1
KJIETOKY.
IIpakTHueckoe 3aganue
«EnuHooOpasue
MEPBOTO MOKOJICHUSD.
[IpakTrueckoe 3amanue
«Pacmenenue Bo
BTOPOM MOKOJICHUWY.
HccaenoBaTeabCcKuii
MPOEKT «3aKoHbI I
Meunpens B
AKCIIEPUMEHTEY.
IIpakTHueckoe 3aaanue
«Pemerka Ilenneray.
IIpakTrueckoe 3aganue
«HacnenoBanue,
CIECTIJICHHOE C TTOJIOMY).
IIpakTHueckoe 3ansATHE
«B3anMopaencTBusg
reHOB (MOAEIMPOBAHUE
CHUHTE3a U TPAHCIIOPTA
MUTMEHTA B KIIETKY )».
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Tema 3.
Mounekyasipabie

OCHOBBI CCJICKIINU
(28 u)

['eHbl B OMYJISIUSAX: BEJIUKOE
paBHoBecue. [lomyssanus. YacToTel
BCTPEYAEMOCTH IIpU3HAKa U
ajuiens. YpaBHeHHe Xapau-
Baitn6epra. [Tomymsiiuun
MEHSIIOTCSI: YUCJICHHOCTD,
MUTpalys U BRIOOp Cynpyra.
daKTOpbI, KOTOPHIE BHIBOJAT
MOMYJISIIIUIO U3 PaBHOBECHUS Xap.iu-
Baitn6epra. UucineHHocTb
nonyssinuu. Ponesas urpa
«3hdext ocHoBarens». peid
reHoB. Myrauuu. Hecimyuaiinoe
ckpemuBanue. M3osus.
ITonynsaunyu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHnusm
JEHUCTBUS €CTECTBEHHOTO O0TOOPA.
JBrxKymuii 0To0p.
MoaudukanroHHas
M3MEHYMBOCTh. CTaTUCTHYECKHE
0COOEHHOCTH MOJIU(PUKAITMOHHOMN
n3MeHuuBocTu. Hacienosanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBas U3BMEHYNBOCTh
npusHaka. Koaddurment
HacjeayeMocTu npusHaka. OTBeT
Ha oTOop. [Tonck renon
KOJIMYECTBEHHBIX MTPU3HAKOB.
OJIHOHYKJICOTH/IHBIE BAPHUAHTHI
reHoB. JIHK-uut. ITomHOreHOMHBIM
aHaJIu3 acCoIMAITUH.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas apa. OOpaTHas
reHeTuka. « OMUKCHBIE»
uccaenosanus. [Iporeom,
MeTabojioM. JloMecTHKAMS U
LIEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Toucku pactenuii ¢
«XOPOIIMMUY» TIPU3HAKAMH JIJIS
yenoBeka. LIeHTphl TeHeTHYeCKOro
pazHooOpasus. Hukonaii UBanoBuu
Basunos. Cenexkuusi.
KombOunarnnonnast u rubpuHas
cesiekius. I 'eTeposuc.

[TpakTyeckoe 3agaHue
«YacToTnsl anneneu,
TE€HOTUIIOB U
(hEHOTHIIOBY.
UccnenoBarensckuit
MPOEKT «AHaIN3
FeHETUYECKOMN
CTPYKTYPbI OMYJISIUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)».
Ponesas urpa «ddekr
OyTBUIOYHOTO
TOPJIBIIIIKAY.

PosnieBas urpa
«EcTecTBeHHBIN
oTOOP».
UccnenoBarensckue
paboThI
«MoaudukarmoHHas
M3MEHYHBOCTh
pacTeHuil B Ipeaenax
BaIlIETO MECTa
KUTEIbCTBAY.
[IpakTueckoe 3axaHue
«ATPOHOMBD.
[IpakTueckoe 3agaHue
«I'omonornueckue
PSAIbI HACIEACTBEHHOM
M3MEHYUBOCTH.
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CoxpaHHUTh U U3YUUTH TCHBI, YTOOBI
MeHsATh Oyayuiee. Kak mpaBuibHO
XpaHuTh TeHbl. Komekuun
T€HETUYECKUX PECYPCOB PACTECHUM.
[TpakTukym u/unu
HCCIIEIOBATEIIbCKUN ITPOEKT:
Mertonbl KyIbTUBUPOBAHUS 1n Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYPCOB paCTEHUM U JJIs
YCKOPEHHOU CEJEKIINU
I'eneTnyeckue LHEHTPHI B HALLIEH
crpane. [ e 3anumarorcs
TEHETUKOW U TEHOMUKOM JJIS1 HY KT
CEJIbCKOI'0 XO351CTBaA.
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JIuct cormacoBanus k moxkymenty Ne 283 ot 12.11.2023
Wuunmatop cornacoanus: Mup3asuosa P.C. [Tupexrop
CornacoBanue uaunmupoBano: 12.11.2023 11:35

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Mupsasnosa P.C. 12.11.2023 - 11:35
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