MHWUHWCTEPCTBO ITPOCBENIEHU ST POCCUMCKON GEJIEPALIMU
Ml-uu—ié’rcpc:TBO obpasosanus i naykn Yamyprexoit PecnyGnuxn
Yupasierue obpazonanist CelTHHCKOIO paitoita

MOY «Hosomonnunckas COILLI»

PACCMOTPEHO COI'JTACOBAHO

[Tporokon 3acenanus 1LIMO 3am.aupextopa no YBP

yiiuTeseii eCTeCTBEHHbIX HayK %}jm‘pa(])om P.H.
ﬁ{ﬂ%/Mamﬂmua ILH. i

nporokon Ne 1
0T 29.08.2023r.

PABOYASI NPOTPAMMA
KYPCA BHEYPOUYHOM NESTEJILHOCTH

v

«ITPOEKTHAS JIABOPATOPUSI TOYKHU POCT»

(s 5-9 kiaccoB)

Pykosoaurenu: Manbkuna Jlapss Huxonacsua
Duwvakopa TatnsgHa AHaToJBEBHA

2023-2024 yuebublii Toa



MNOACHUTEJIBHASA 3AIINCKA

AKTyaJlbHOCTH MW Ha3HayeHHe mporpammbl. Ilporpamma pa3paboraHa B
COOTBETCTBUH C TpeboBanusmu denepanbHOr0 rocyJapCcTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTrO oOmIero oOpa3oBaHus, OpPUEHTHpPOBaHa Ha oOecreuyeHue
UHAUBUIYAbHBIX TMOTpPEOHOCTEH OOydalIMXCs W HanpaBlieHa Ha JIOCTHKEHUE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMMbl OCHOBHOTO 0OIEro 0Opa30BaHuUs C
y4eTOM BBIOOpAa YYacTHMKaMH OOpa30BaTENIbHBIX OTHOIICHHM KypCOB BHEYPOUHOM
JEeATENBHOCTU. JTO MO3BOJISIET 00ECIEYUTh EAUHCTBO 00s13aTenbHbIX TpeboBanuii @I'OC
BO BCEM IMPOCTPAHCTBE IIKOJBHOIO OOpa3oBaHUsS: HE TOJIBKO HAa YpPOKE, HO U 3a €ro
Ipeaenamu.

AKTYyaJIbHOCTh peanm3anMd  JaHHOW  MPOrpaMMbl  OOYyCIIOBJIEHA  CaMoOu
O0COOEHHOCTBIO MPOEKTHO-UCCIIEA0BATENBCKON AEATENBHOCTU. DTa ACATENBHOCTD JIEKUT
B OCHOBE IM03HABATEILHOIO HHTEpEca peOeHKa, SABIISIETCS 3aJJ0TOM YMEHUS IIJIaHUPOBATH
n00bIe IEUCTBUS U BaKHBIM YCIIOBUEM yCIIEITHOM peanu3aiuu uaen. Jlroobie u3MeHeHus
COBPEMEHHOro OOIIecTBa CBsS3aHbl C MPOEKTaMU M HCCIEJOBaHUSIMHU — B HAayke,
TBOpUYECTBE, OU3HECE, OOIECTBEHHON *U3HU. [109TOMY Ba)KHBIM 3J€MEHTOM Pa3BUTHUS
JUYHOCTH OOydarolerocs: sABisercss (popMUpOBaHHE OCHOBHBIX HABBIKOB IPOEKTHO-
HCCIIEI0BATEIIbCKOM €A TEIbHOCTH.

[Iporpammoii  mpexycMoTpeHO  (OPMHPOBAHHE COBPEMEHHOTO  TEOPETUYECKOTO
YPOBHS 3HAHWI, a TakKe€ M MPAKTUYECKOr0 OmbITa pabdoThl € J1A0OPaTOPHBIM
000pyIOBaHUEM, OBJIAJICHUE MPUEMAMHU HCCIENOBATEIBCKON AEATEIbHOCTH. MeTobl
opraHm3zali  o0pa3oBaTEJIbHOM W HAYYHO-UCCIIEJOBATEIbCKON  J1E€ATEIbHOCTH
npeaycMaTpuBaioT (OPMUPOBAHHE Yy OOYYAIOIIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHHS], CBOOO bl CAMOBBIPAKEHUS M MHIMBUYaJIbHOCTHU CYKICHUIA.

JUis  moJHOrO ydera MOTPEOHOCTEM ydamuxcs B MPOrpaMMe HCHOJIb3YeTCs
muddepeHIUpPOBAaHHBIN  MOAXOJ, YTO CTUMYJHMPYET Y4Yalllerocss K YBEJIMYEHUIO
MOTPEOHOCTH B MHIMBUIyaIbHOW, NHTEJUIEKTYAJIbHOM U MMO3HABATEIbHON JEATEIbHOCTH
Y pa3BUTHUIO HAYYHO-HCCIIEIOBATENBCKUX HABBIKOB. [IporpaMma ctaHeT BOCTpeOOBaHHOM
B IIEPBYI0 OuYepelb IIKOJIbHUKAMH, KOTOpPbIE HMEIOT CTOMKHM HWHTEpeC W
COOTBETCTBYIOIIYIO0 MOTUBAIMIO K U3YYECHHIO ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHSM.

B noapocTkoBOM BO3pacTe ydalmecs NposBIIIOT CBOIO 3aUHTEPECOBAHHOCTD B TOM WU
MHOM 00JIacTM 3HAHWM, HAyYHOM HaNpaBICHUH WIM MPOPEecCHOHATLHON
nesTenbHOCTU. TakuMm o0pa3oM NTPOUCXOAUT (POpMUPOBAHME TMO3HABATEIBHON W
MpoQEeCCUOHANBHON COCTABISIONIECH JIMYHOCTH, TOMOTAET yYallleMycsi B OINpeAesIeHUN
OyIy1ero XMU3HEHHOI0 MYTH U B MPO(eCcCHOHATBLHOM BIOOPE MOCIIE OKOHYAHUS IIIKOJIBI.
[Tono6HOrO poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSTHHOE KeJIaHUue MIKOJbHUKA
K TO3HAaHHIO HOBOTO, PACIIMPEHHIO M YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIyYEHHUI0O HOBBIX B TOM YHCJIE NPAKTHUYECKUX HABBIKOB, a TaKX€ MOTHBHUPYET
ydanierocsi Ha mpo(opueHTaIuio.

[Iporpamma HaresneHa Ha IOMOILIb PEOEHKY B OCBOCHHMM OCHOB OpraHU3alud U
OCYILIECTBIIEHUS] COOCTBEHHON MPOEKTHO-UCCIIE0BATENBCKON IEATEIbHOCTH, a TAKXKE B
OpUOOpETEHUH  HEOOXOIMMOTO  OmblTa s pabOThl  HaJd  MHAWBHUIYaJbHBIM
MCCJIEIOBAaHUEM WJIM MPOEKTOM. [Iporpamma momMoskeT MIKOJBHUKY B 0oJiee TIyOOKOM
M3YYEHUU MHTEPECYIOIIEH €ro 00JIacTH €CTECTBEHHBIX HAYK, a TAK)KE B MPUOOpPETEHUN
BAXHBIX COIMAJIIbHBIX HABBIKOB, HEOOXOAMMBIX U MPOAYKTUBHON COIMAIM3ALNUA H
(bopMUPOBaHUS TPAXKITAHCKON TTO3UIIHH:

HaBbIKA CAMOCTOSATENBHOIO PELICHUS] aKTyalbHbIX HCCIEIOBATEIbCKUX — WIIU
MPAKTUYECKUX 3a7ay, BKIIOYAIOMIETO B ce0s yMEHHE BHIETh M aHAIM3HPOBATH
npoOJieMbl, HYXJAlOIIUECs B PEUIEHMHM, YMEHHE JETalbHO MNpopadaThiBaTh MU
peann30BbIBaTh CIOCOOBI pa0OTHI C HUIMH, YMEHHUE IJITAHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOATEIIEHO KOHTPOJIMPOBATh CBOE IIPOJBUKEHNUE K KEIAEMOMY PE3YJIbTATY;

HaBblKa T€HEPUPOBAHUS U O(OPMIIEHUS COOCTBEHHBIX HJEH, OOJEUeHUs HX B
YIOOHYIO JUIsl pacipocTpaHeHus popmy;

- HaBbIKa YBAKUTCJIIbHOI'O OTHOIICHWA K 9YKHUM B3IJIs11aM U UACAM, OCI)OpMJ'ICHHBIM B

paboTax Jpyrux JOJed, JApPYTruX aBTOPOB — BIIAJENbBLEB HHTEIEKTYaIbHOM
COOCTBEHHOCTH;
HaBBbIKa nyOJMYHOrO  BBICTYIUIEHUST ~ nepen  OOJIBIION  ayJUTOpPHEH,

apTyYMEHTUPOBAHWS W OTCTaWMBAHUS CBOCH TOYKH 3PCHHS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCJBIX, YOCKICHUS APYTUX B CBOECH MPaBOTE, MPOJABUKEHUS CBOUX
UACH;

HaBbIKa pPabOTBI CO CHEIUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMH TIPOTPaMMaMH,
7a00paTOPHBIM  00OpPYAOBAaHUEM, TEXHHUYCCKHUMH YCTPOMCTBAMH, OHOINOTESUYHBIMU
dboHZAMU W WHBIMH pecypcamMH, C KOTOPBIMH MOJKET OBITh CBSi3aHa TIPOEKTHO-
MCCJIEI0OBATENbCKAS IEATEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mIkoJgpbHWKA HaJ MPOEKTOM WM HCCIEAOBAaHUEM OyneT
CIIOCOOCTBOBATH U PA3BUTHIO €TO aICKBATHON CAaMOOIICHKH.

BapuanTsl peanu3auuu nporpaMmmsl U (pOpPMbI IPOBEACHUS 3AHATHI.

JlanHass mporpamMma paccuMTaHa Ha paboTy co MmKoJbHHKaMu 5-9 Kiaccos.
[Temarory BaskHee aKIIEHTHPOBATh CBOC BHUMAHUE HE CTOJIBKO Ha KaueCTBE Pe3yJibTaTa
MPOEKTA WJIM UCCJICIOBAHUS, CKOJIBKO HA TOM, YTOOBI yUalTUICS MMOTy4Yasl 3HAHUS B TOM
YHCJIC W Yepe3 BBHIMOTHECHUE TPAKTUICCKOTO 3a/I1aHMUsl, IeJIaT BBIBOJIBI M YMO3AKIIOUCHUS
Ha OCHOBAaHWHM CBOETO WCCICIOBAHUS, YYWJICS CpaBHUBATH €ro pe3yibTaThl C
TEOPETUUECKUM MaTEpUaJIOM U UCCIEAOBAaHUSMU APYTHX MIKOJIHHUKOB. TakuMm 00pa3om,
IITIKOJIBHUK OCBOHUT OCHOBBI IMPOEKTHO-MCCIICIOBATEIBCKOMN IEATEILHOCTH U MPUOOpETET
HaBBIK KPUTHYIECKOTO OTHOIIICHUS K Marepuay.



[Iporpamma pa3zbuTa Ha MOJYJU, KOTOpPbIE MOTYT OBITh MCIOJIb30BaHbl JHOO
YaCTUYHO, JIMOO TMOJHOCThIO. Tak Momaynb «Kak JKMBOTHBIE ¥ pacTEHUS
MPUCTIOCAOIUBAIOTCS» (IBOJIIOLMOHHAS 3KOJIOTHS) MPEATNOiIaraeTes sl U3y4eHus B 5
wm 6 Kkiacce B TedyeHue onxHoro roma (34 waca B rom). Momymu «OCHOBEI
pacteHueBoACTBa» Hu «buorexHomorus» paccuutanbl Ha 68 YacoB W MOTYT OBITh
pealin30BaHbl B TeueHuH 2-X Jjet (mo 34 vaca B rof) win B TeueHuu 1 roga (68 yacos B
ron). Bo BTopom ciiydae BO3MOXXHO TpoxoxkjeHue oboux wmoayneid («OCHOBBI
pacTeHueBOACTBay B 7 i 8 kiacce, «buorexnonoruu» B 7 win 8 kiacce). AHAJIOTHYHO
Moayu «MoJeKysipHbIe OCHOBBI (YM3HOJOTUH U (hapMaKoJIOTUN» U «MOoJeKyJsIpHbIC
OCHOBBI CEJIEKIIUN» PACCUYUTAHBI HA 68 YacoB M MOTYT OBITh PEaTU30BaHbl B TEUCHUU 2-
X JieT (rmo 34 gaca B rox) win B TedeHnn 1 rojga (68 wacos B rox). Bo BTopom ciydae
BO3MOXKHO TMPOXOXkJIeHUEe 00oux momayned («MoJeKyasipHbIe OCHOBBI CEICKIMH» B 8
Kiacce, «MoJekysipHble OCHOBBI (M3HOJIOTUH U apMakoIoruu» B 9 kiacce).

MOoXHO pPEKOMEH/JOBAaTh HCIONBb30BaTh Moayiu «Kak KUBOTHBIE U pacTeHUs
npucnocabauBaTcs», «OCHOBBI  PacTEHUEBOJACTBAY», «MOJEKYISIpHbIE OCHOBBI
CCJICKIIMHM» B KaueCTBE HEMPEPBIBHOTO oOpa3zoBaTenbHoro 1ukia (5-9 kimace mo 1 gacy B
HEJEN0) JJIsl KJIACCOB arpoOMOTEXHOJOTHYEeCKoW HampaBieHHOCTH. Moaynu «Kak
’KUBOTHBIC M PACTCHHsI TPHCIOCA0IMBaOTCsS», «brnoTexHomorum» u «MoJeKyspHbIe
OCHOBBI (PH3UOJIOTHUU U (PapMaKOJOTHI» B KaueCTBE HEMPEPHIBHOTO 00Pa30BATEIHLHOTO
mukiaa (5-9 kmace mo 1 yacy B HEJENIO) IS KJIAcCOB OMOTEXHOJOTHMUECKOTO HIIH
MEUITMHCKOTO HAMpaBICHUMN.

B3aumocBsa3p ¢ mnporpammoit BocnutaHus. [Iporpamma kypca BHEYpOUHOU
NeATEeNbHOCTH pa3paboTaHa C y4YEeTOM pPEKOMEHJAUMA MPUMEPHOW MNPOrpamMMbl
BOCITUTaHUS, YUYUTHIBAET IICUXO0JIOTO-TIEAArOTHUYECKIUE 0COOCHHOCTH TAHHBIX BO3PACTHBIX
KaTeropuii. OT0 MO3BOJISIET Ha MPAKTHKE COCAMHUTH OOYYAIOIIYI0 M BOCIUTATEIHHYIO
JESTeNbHOCTh TeJjarora, OpUEeHTHPOBATh €€ HE TOJIBKO Ha MHTEIUIEKTyajlbHOe, HO U Ha
HPaBCTBEHHOE, COLUATLHOE pa3BUTHE PeOEHKa. DTO MPOSIBISETCS:

B TPUOPUTETE JMYHOCTHBIX PE3yJbTATOB peaju3allid MNPOrpaMMbl BHEYPOYHOU
JeSTEeILHOCTH, HAIIEIIITNX CBOE OTPAKEHUE U KOHKPETU3AIINIO B MPUMEPHOI MporpaMMe
BOCITUTAHUS;

B BO3MOXXHOCTH KOMIUIEKTOBAHHS PA3HOBO3PACTHBIX TPYNI JJisi OpraHu3aluu
MpOQOPUEHTAIITMOHHON  JIEATETbHOCTH  IIKOJBbHUKOB, BOCIUTATEIBHOE 3HAYCHUE
KOTOPBIX OTMEUAETCS B IPUMEPHON MTpOrpaMMe BOCITUTAHUS,

B HWHTEPAKTUBHBIX (GOpMax B3aHATHH JUIA IIKOJBHUKOB, 00ECIICUNBAFOIINX
OOJBIITYI0 WX BOBJICYEHHOCTh B COBMECTHYIO C TMI€IaroroM W JPYyTUMH JACTbMHU
JESTeIbHOCTh M BOZMOXKHOCTH 00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEH,
KJIIOUEBOC 3HAUEHHWE KOTOPBIX JJIS BOCHUTAHUS TIOMYEPKUBACTCS MPUMEPHOU
pOrpamMMon BOCITUTAHUS.



OcoOenHocTu padoTHI y4yuTedsi MO MporpaMme. 3ajadya y4UTEIsi COCTOUT B TOM,
9TOOBl  COMPOBOXKIATh TMpolecc MNpodecCHOHATBHON OpHUEHTAIlMM  IIKOJBHUKA,
packppiBasi MOTEHLMAN Ka)KJOT0 Yepe3 BOBJIECYEHUE B MHOTrOOOpa3HYIO JEATEIbHOCTS,
OpraHU30BaHHYIO B pa3HbIX Gopmax. [Ipu 3ToM pe3ynbpraTom paboThl yUUTENS B IEPBYIO
ouepedb SBISAETCA JIMYHOCTHOE pa3BUTHE Yyyamierocs. JIMYHOCTHBIX pe3yJbTaTOB
YUUTENb MOXET JOCTUYb, YBJIEKas YYEeHHMKAa COBMECTHOM W HHTEPECHOM UM 000UM
NEeSATEIbHOCThIO,  YCTAaHaBIIMBass BO  BpeMsl  3aHATUH  JA0OpOXKeIaTeNbHYIO,
MOJIJIEP>KUBAIOIILYI0 aTMOC(hEpY, HACKIIAS 3aHATHS IIEHHOCTHBIM COJIEPKAHUEM.
[TpumepHas cxema MpoBeACHUs 3aHATUI TTO porpamme: 1.

OOBsiCHEHHE TEOPETUYECKOTO MaTepHalia 1o TEME.

2. TloaroToBka K OSKCHEPUMEHTAJIHHOMY 3aHATHIO, OOCYyXJAeHHEe OOBEKTOB IS
PaKTUYECKOTO 3AHSTHS.

3. IlpoBeaenne MpakTUUECKOTO 3aHATHS — OCHOBHAS 33/1a4a OCBOSHHE METOA0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4, Ilo OKOHYaHUM TPEJIOKUTH JETAM, KOTOPbIE 3aWHTEPECOBAINUCH JIaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIENOBATENbCKUM MPOEKT. s 3Toro Heobxoanmo
o0CynuTh OOBEKTHl, KOTOpbIE YUYEHUK OyIeT UCCIeNoBaTh, COCTAaBUTh ILIaH
JKCIIEPUMEHTA.

5. TloMoub yUeHUKY IPOAHAIN3UPOBATH PE3YJIbTAThl IKCIIEPUMEHTA.

OueHuTh pe3ysbTaTbl MPOEKTHO-UCCIEAOBATENBCKON JIESITEIBHOCTH  IIKOJBHUKOB
MOXHO B TMPOIECCE 3aIUTBl MMH CBOMX pPabOT B paMKax M[IKOJbHOM Hay4YHO-
IPAKTUYECKON KOH(pepeHUUH.



COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTH

Moayab «Kak ;KHBOTHBIE U PACTEHHS MPUCIOCAOIUBAIOTCH» (IBOJTIOIHOHHAS
IKoJorus) 5-6 knaccenl (34 yaca)

1. Mpbut uccnedyem scuevie 0o0vexkmol (6 uacoes)

CBoiicTBA M CTPOCHHE KHBBIX OpPraHu3MOB (CTpoeHue KIeTKH). Bua, 0codb —
OpraHu3M Kak efwHas cuctema. Ananrtamuu (nmpucrmocoOsienus). [loHstue romeocrasa
KHUBOTO opranuzMa. CrocoObl ero moaepKaHus.

[lonsiTue BapuaTMBHOCTH mNpu3Haka. MccienoBarensckue paboTel «Bce mm
(cuHUIIBL, OENKH, Oepe3bl U T.11.) OMUHAKOBBIE? DOTOKBECTY.

Orpanuuenus Mopdojoruueckux W (¢usznoiormueckux agantauuid. Ilouemy
OpraHM3Mbl HE CTAHOBATCA OCECKOHEYHO OOJNBIIMMH, MaJICHbKUMHU, BCESIHBIM.
[Ipaktrueckas padora «CocTaBisieM KHUTY PEKOPJOB PACTEHUH U >KMBOTHBIX HALIETO
Kpash».

2. Bausanue oxpyscarowieii cpeowt na sncugsvle opeanuszmol (12 uacos)

dakTopbl OKpyXarled cpenbl (aOMOTHYECKHE, OMOTHYECKUE, AHTPOIIOTCHHBIC).
[Ipumepsl  aOuoTmdeckux (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BJIUSHUE Ha
KUBHEACATEIbHOCTh  KUBBIX  OpPraHM3MOB: TEMIIEpaTypa, CBET,  BJIAXHOCTb.
[Ipaktuueckoe 3ausitue «l{Betr u Terno» (KyOMKHU JibJla B3BECUTbh, MOJOXKHUTH B YaIIKU
[letpu Ha pasHOUBeTHYIO OyMmary, uepe3 30 MUHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pacrasii). [Ipaktudyeckoe 3ansaTue «HTo pacTBopsieTcs B Boze» (3KCIepUMEHT <« KuaKkuit
nom»). [Ipaktuueckoe 3austue «/Juddysus Bemects B Boae (pacTBOpHI)», «JIBrmKeHME
pacTBOpoB TO MHBETKY». lIpaktuueckoe 3ansatue «Jleq mmaBaetr B Boje (aiicOepry,
3aMmep3aHue BoAoeMoB)y». [IpakTuueckoe 3ansaTue «Jlen npu 3amep3aHuu paclIupsSeTCsD
(paspyiieHue kaMHs (ITOYBOOOPA30BaHUE), 3aMEP3aHUE KIIETOK).

OcHOBHBIE 3aKOHOMEPHOCTH  TPUCIOCOOJEHUS  KUBBIX  OPTraHU3MOB K
abuotnueckum (axtopam. IlpucmocobieHrss Kk OCHOBHBIM aOMOTHYECKUM (haKTopam:
TeMIiepatypa, BIaXHOCTh M cBeT. lIpaktuyeckoe 3anstue «lllyba» (kyOuku nbna
3aBEPHYTh B pa3HbIi MaTepual, B3BecuTh). [Ipaktnueckoe 3anstue «l IurMmeHTs» (MOKHO
pa3lienuTh Ha BaTMaHe Kpacutenu u3 ¢iomactepoBy». [Ipaktnueckoe 3ansitue «Kak
’KUBOTHBIE IJIABAIOT B BO/IE» (DKCIEPUMEHT C TUIIETKOM).

Uccnenosarenbckue padoTsl «BiusiHue cBeTa (Teria, BIaXXHOCTH, COCTaBa MOYBbI) Ha
pacTeHUs B €CTECTBEHHBIX WM MCKYCCTBEHHBIX YCIOBHSIX» (Ha JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus sncuevix opzanuzmos (4 uaca)

buotnueckue (hakTopHI. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBUIOBBIX
B3auMOOTHOIIEHUN. KoaBomtouusi (XUIHUK-)KEPTBA; Mapa3UT-XO35IMH) DBOIIOLHUS
ctpareruii goObBanus num. CoruanbHOCTh. Bumbli-Becenenipl. [lepeyens pacteHuii-
Bpenuteneit. UccnenoBatenbckass padota «HaOmromenus 3a B3aMMOOTHOIIECHUSMU



’KUBOTHBIX MPU JOOBIBAHUM MUY (KOPMYIIKH JJIs ITUL, AJI1 TOPOJICKUX MM CEITbCKUX
KUBOTHBIX). BeO-kameps». McciemoBatenbckas pabora «PacmpocTpanenune BUAOB-
CUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 ncuznu pacmenuii u yxcusomuvix? (6 uacos)

AnTponoreHHsie ¢pakropsl. [IpaBaa 11, 4To NEepBOOBITHBIE AU KUJIA B TADMOHUU C
npupoaoi. OIoMalIHUBAaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHU. 3a4e€M cracarhb
BBIMUpPAIOLIME BUJBI, KaK 3TO JAenaTb. KylbTypHBIE pacTeHUS M HMX IJUKHAE IIPEIKU.
[ToueMy BakHO MX COXpaHATh. Pa3HooOpa3ue KyJIbTypHBIX PACTCHUH U MX 3HAYCHHE B
KU3HU yenoBeka. KpacHas kaura Bameil repputopun. Oco0o oxpaHsieMble TEPPUTOPHH,
3anoBenHukn Poccum m mupa. Ilpaktuyeckas paborta «Pa3HooOpasue KyJIbTypHBIX
PACTEHHI B BalllEM PETHOHEY.

HccnenoBatensckas pabota «BrnusHue aHTPONOTEHHBIX ()AaKTOPOB HA PA3BUTHE
pacTeHuil B ropojie/HaCeIIEHHOM ITYHKTE.

Dkckypeus/npakTudeckas padbora «OOIIT B BameM permoHe — YHHKAJIbHBIC
OOBEKTHI IPUPOABIY.

5. Jkonozuueckue nuwiu (6 uacos)

buocdhepa — omgna w3 BaxkHelmux oOojouek 3emin. UTo Takoe «3IKOJIOTMYECKUE
HUIOW» M Kak OHU (Qopmupyrorcsa? DopMHpOBaHHE 3HAHUI MO OMOPa3HOOOPA3UIO
KU3HEHHBIX  (OopM,  MOBEJEHYECKHX  MPUCHOCOOJIEHUHN,  Moau(pUKalMOHHAS
U3MEHUYMBOCTH (Ha 0a30BOM ypoBHE). PacTurenbHbie cooOIIecTBa M UX TUIBL. Pa3Burue
Y CMEHBI PACTUTENIBHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IJKOJOTMYECKUE HUIIM BOKPYr TeOsd — OINHUCaHue
(dakTopoB OKkpyx)arlieil cpenb». HccinenoBarenbckue padbotel «DeHosnorndyeckue
HaOIIOICHUIY .

Monyab «OcHOBBI pacTeHHEBOACTBA» 7-8 Kinacchl (68 yacoB)
1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

Uto-Takoe pPacTEHUEBOJICTBO: OCHOBHBIE  (DaKTOpHl  BBIPAIIUBAHUS  PACTCHUM.
Hcropus pa3BuTus arpoxuMuyeckux 3HaHuil (padotel M.B. JlomonocoBa, 1O. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, II.A. Kocteiuera, JI.H. ITpsHumHankoBa
u ap.). llpaktuueckas padora «bouka JIuGuxay.

2. Azpomexnuueckuit 3xcnepumenm (6 uacoes)

[IpaBuna TOCTAaHOBKM  arpodKCHEpUMEHTOB. [locTaHOBKa  IKCIIEPUMEHTOB  C
pacTeHusiMu. BBIOOp TEMBI, COCTaBlIeHWE THIOTE3bI, LETU U 3a7ad IKCIEePUMEHTA TI0
BBIPAIIIMBAHUIO PACTEHUN B KOHTpoJiupyeMon cpene. KoHTponu, MOBTOPHOCTH,
MpoBeJieHue HdKcrepuMeHTa. I[lnanupoBanue »skcnepumeHTa. OlleHKa pe3yJsbTaToB
skcniepumenTa. MccnenoBarenbckas pabora «DakTopsl, BIMSIONIME HA TPOpPACTAHUE
ceMstH (POCT IIPOPOCTKOB).

OcBO€HME TEXHOJOTHH KPYTJIOTOIUYHOIO BhIpAllMBaHUs CaJlaTOB U MUKPO3EICHU



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YCIOBUSAX. COOp YCTaHOBKH JUIsl BBIPAIIUBAHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHUSIX.

3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bona. PactBop. BrITsKKA. AHHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT U pH
pactBopa. Pojib XUMUYECKUX 3JIEMEHTOB B MUTAHWU pacTeHuil. [lomyueHne nuraTenbHbIX
BeniecTB pacteHusIMU. [IpakTuyeckas padbora «Cxembl MUTATENBHBIX pacTBOpPOB. Pacuet
7103 YAOOPEHMUIA I MUTATENIbHBIX PACTBOPOBY.

VY no6penus: OpraHU4ecKue, MHHEpaIbHble, MHUKpPOOHOIOrHYecKue. THIibl
NUTaHus pacTeHuil. BosayimHoe W MuHepaidbHOE (KOPHEBOE) NUTAHUE PACTEHUHU.
TpaHCIIOPT MNHUTATENBHBIX BELIECTB PACTEHUW: BOCXOMSIIMIA W HUCXOASIIMN TOK.
Baxnelue kanuitaeie, hochopHbIEe U a30THBIC YA00peHHS, UX cBOWCTBA. [IpocThie u
cioxuble ynoopenus. Ilpaktuueckas pabora «[IpaBuiia cMmemuBaHus yIOOpEHUID
[Tpaktrueckas padota «IIluTtaHue pacTeHuid: TEXHOIOTUS TPUTOTOBICHHS TUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

Poct u pasBuTue pacTeHMii: ATambl OHTOTEHE3a, (aKTOPhl, BIUAIOINIME Ha POCT
pacTeHuM: CBeT, TyCTOTa TMOCaaoK, nuTaHue, cyOctpar. I[Ipaktuueckas paboTta
«MOHHUTOPHUHT MUHEPAIIBHOTO IMUTAHUS PACTEHUI.

OcoOEHHOCTM TNHTAHMUSI PACTEHHM a30TOM. A30T M €ro 3HA4eHUE B KU3HU
pactennii. QOpMBI a30Ta U UX IIPEBPALLEHNE B TIOYBE.

HcTtounuku dpocdopa 11st pacterust. 3HaueHue Gochopcoaepxaiiux COeAMHEHUN B
KJeTKe. Poip Makposprudyeckux coequHeHuit pochopa B 3HEPreTHUeCKOM OOMEHE.
Bnuganue kamuss Ha  (Qu3MUYecKWe CBOMCTBA MPOTOIUIa3Mbl, Ha  (PEpMEHTHI
YTJIE€BOJOPOAHOr0 0OMEHa, CUHTE3 OeNKOB U Ap. Posib Kajivg B MOAAEpKAHUU MOHHOTO
OaslaHca B TKaHsX, B IIPOLIECCaX CAMOPETYJISALIMH.

Perynaropnas u  cTpykTypooOpaszoBarenbHas  pOJb  Kajbllusi.  YdacTue B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJJEPKAHUK CTPYKTYpPbl MEMOpaH M PEryJIsius X
IIPOHULIAEMOCTH.

3HaueHue MarHusi B MeTaboyiu3Me pacTeHuil. MarHuii B coctaBe XJopoduiia,
CXOJICTBO XJIOpO(HIIIa U TeMOrjJoOrMHa KaK CBHJIETEILCTBO €AMHCTBA OPraHUYECKOTO
MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOM OpTraHU3alliN KIETKH,
y4aCTHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

Muxkposnementsl. [IpeacraBieHuss O poiaM  MHUKpPODJIEMEHTOB B MeTabonu3me
pacteHuil. OCOOEHHOCTH TMOCTYIJICHUS] MHUKPOAJIEMEHTOB B pacTeHus. CHUHEprusMm H
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUI.

PacTuTenbHas JMAarHOCTMKA W METOMAbI HIACHTU(HUKAIMK HeA0CTaTKa/M30bITKa
aneMmeHToB nutanus. [IpakTuueckas pabora «PacTurenpHas AMArHOCTUKAY.
HccnenoBarenbckas pabora «OrieHKa COCTOSIHUAS KOMHATHBIX PACTEHUH, paCTEHUIN Ha
IIKOJILHOW TEPPUTOPHH, YCTAaHOBKA MPHUYUH MATOJOTHYECKMX COCTOSHUH (mpu



HaJIUYun )».
Uccnenoparenbckas pabdota «OleHKa BIUSHUSA Pa3IUYHBIX SJIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBIECHUE PA3IUYHBIX IOJKOPMOK)».

4. Pezynamoput pocma pacmenuii. 3auguma pacmenuii (4 uaca)

[lonsitue o perynsitopax pocta pacteHuil. CTUMYISTOpHl pocTa — (UTOTOPMOHBI
(aykcuHbI, THOOEPEIUIMHBI, IUTOKUHUHBI). IHTHOUTOPHI pocTa pacTeHuit: 1. mpupoHbie
(abcum3oBasi KUCIOTa W HEKOTOphIe (EHONBHBIC BemiecTBa (MKymMapoBasi, KOpHYHAs,
CaJUIUIIOBas K-Thl), 2. CHHTeTHYECKHEe (MOpP(MAKTHUHBI, pPEeTapJaHThl, ACHOIHAHTHI,
JNECUKAHTBI, repounuabl). OUTOMOHUTOPUHT W OILICHKA COCTOSHUS PACTEHH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHra. llpaktudeckas pabora «DUTOMOHUTOPUHT U
OlleHKa cocTosiHUsI pacTeHu. CoBpeMEHHbIE CIOCOOBI MOHUTOPUHTA.
HccnenoBarenbckas padora « BiusiHue rerepoaykcuHa Ha mpopacTaHue (poct Ha
Pa3HbIX CTA/IUAX, B PA3HBIX YCIOBUAX) PA3IMYHBIX PACTEHUNY.

3amuTa pacTeHul OT BpeauTenel: ocHOBBI Omomerona. Ilpaktuueckas pabora
«MHCekTapuu: mpaBuiia U YCIOBUS Pa3BEACHUS TOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasn u nougenHnasn Kyaomypol, ux nPUMEHEHUE 6 GblPAUUBAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

BonHas, mecuaHas W TNOYBEHHAs KyJbTYpbl, HX NPUMEHECHHE B BbIPAIIMBAHUU
pactenuii. [IpoBeaenue BoApl B KOpHE M cTeOse pacteHuid. Ilpakthueckas padorta
«KopneBoe nasneHune».

BoaHblil pexuM pacTeHWil: CTpoeHue YCThUI: (DaKTOphl, BIHUAIONIME Ha HX
PACKpPBITHE U 3aKpbITHE. 3HAYEHNE MEXAHU3MA PETYJISILIUN UCIIAPEHUS BJIard PACTEHUEM.
[Tpaktruueckas padora «lIpurotoBienue npenapara yCTbUI METOJIOM CIIETIKAY.
HccnenoBarenbckue palboThl: «BiusHue ycrnoBuM coaepkaHus pacTEHUM Ha
KOJINYECTBO YCTBHUIL.

@doTOCHMHTE3 — YHUKAJIbHBIM Tpouecc pacteHuid. TemHoBas M cBeToBass (a3l
¢doTocunTe3a. 3HaueHue (HoTOCHHTE3a I KUBBIX opraHu3MoB. [IpakTuueckas padora
«DyHKIIMOHAIbHAA ~ JAMArHOCTUKA PACTEHHMM 10  AKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatensckasgs pabota «Omnpenenenue xmopopmwmia A u b, oueHka
(OTOCUHTETUYECKOM aKTUBHOCTH pacTEHUH U (PaKTOPOB, BIUSIOLINX HA HEEY.

@akTOpbl POCTAa PACTEHUM: BO3AYX M adpauus. llom3emMHOE HObIXaHHE PACTECHUM:
COCTaB TOYBEHHOTO BO37yXa, Tra3o00MeH. ['a3000MeH 1ipu  OECIOYBEHHOM
BbIpamuBanuu. I[lpakrtuueckas pabora «Aspanusa, CO2 u O2. [IpixaHue pacTeHHII».
[TpakTruueckas padbora «/[pIxaHue pacTeHuii: OlIeHKa HHTEHCUBHOCTH JIbIXaHUS PaCTEHUN
U TUI0JI0BY.

HccnenoBarenbckue paboThl: «BiusHue crnocoba BeipammBanus (cocTtaBa
NUTATEIbHOW CMECH, CXEMbI BHECEHMS) HA POCT U Pa3BUTHSI Pa3IMYHBIX PACTCHUIN.



6. Kynomypnsie pacmenus. Cospemennsie acnekmut cenekyuu (20 uacos)

Kak wd4enmoBexk crtanm wucnosb3oBaTh pacteHuss? CBs3b pa3BUTUS  LUBUIM3ALNAA
YEJI0OBEKa M ofoMallHuBaHus pacteHuil. Jlomectukanus. J{uckyccusa «/lomectukanus,
BCE JIM pACTEHUs M JKUBOTHBIE, KOTOpbIE JKMUBYT PSJOM C YEIOBEKOM UM
oJloMalllHuBat0TCA? MOKHO JIM CUATATh TapaKaHa OJIOMAIlIHEHHBIM KUBOTHBIM ?»
HacneacTBeHHOCTh M M3MEHUYMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OpPraHU3MOB.
WN3menuuBocTh. Buasl m3MenunBocTh. [lpaktnueckas pabora «MoaudukannoHHast
WU3MEHYHUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBa)».

I'en — MarepualbHbIi HOCHUTEIb HACIEACTBEHHOCTH M HW3MEHYHUBOCTH.
HyxnenHnoBple KUCNOTHL. JIoKanusanus T€HETHYECKOrO0 Marepuaia B KieTke. JleneHue
kierok. Permukanums JJHK. OcHoBHas norma MosieKyasipHOi Ouosioruu. TpaHCKpUIIIuSL.
Tpancmsauus. Mytaruu. [Ipaktudeckas padorta «I'eH — HHCTPYKIIUS 1O COOpPKE KIETKU
(ma Oumcepe mmm KOHCTpyKTOpe)». [IpakThueckas paborta «Myrtamus Ha OyTepOpoe
(J1r000M O0BEKT M3 Mpenblaylieil padoThl, 1€ W3MEHEHHE WHCTPYKUMU MPUBEHET K
M3MEHEHHUIO BHEIITHETO BU/Ia O0BEKTA).

OddexT OyThUIOYHOTO TOpJBINIKA M TEHETUYeCKoe pa3HooOpasue. YUTo Takoe
reHO0aHk? 3aueM COXpaHATh I'€HETHUECKHE pecypcbl pacTeHuid? OCHOBHBIE CHOCOOBI
COXpaHCHHS TCHETHUECKUX PECYPCOB pacTeHui (€x situ u in Situ).

3nauenne pabor H.M. BaBunoBa. 3akoH ToOMOJOrMyeckux psagoB. LleHTpsl
IPOUCXOXKJECHNUS KyJIbTypHbIX pacrennii H.M. BasumoBa u IL.M. JKykosckoro.
[TpakTudeckas padota mo rpymmaM «OTKy/1a Ha HallluX CToJIaX (hPYKTHI/OBOIIN/3IIAKI».
OcHoBHble MeTOAbl cenekuuu. [uOpuauzanus. dDopmbl  orbopa. OCHOBHBIE
HAIPaBJICHUS CEJICKLUUU: YIyUlIeHHE YpOKalHOCTH, YCTOMUMBOCTH K OMOTHYECKUM U
abuotnueckum (akxropam. [Ipaktuueckas pabora «BripanmBaem ropox. Kak npoectu
CKpELIMBAaHUE y TOPOXay.

Ecte nm  xu3Hp B mpoOupke? bBHOTEXHONOTHS  KyIbTypHBIX  PacTEHUH.
UccnenoBarenbckass pabora «BelpammBanue pacteHud B 1poOUpKe»  (MOXKHO
BOCIIOJIb30BaTbCA  PE3yJIbTATAMU MPEABIAYIINX OSKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB IS PACTCHUIN).

Kak YeloBeK  MOXeT  moaupuumpoBaTh  pacteHusi?  ['eHetmueckoe
penaktupoBanue. CoBpeMEHHblE  TOAXOAbl W JOCTHXKEHUS  T'€HETHYECKOIro
penaktupoBanuss  pacteHuil. Ilpaktuueckass  paboTta«l'eHOMHBIE HOXKHHUIIBI
(MonenmupoBanue padotsl cucreMbl CRISP-Cas).

7. Pacmumenvhasn npooykuus. (8 uacos)
Hanzemnsie u nmoazemHble opranbl pactenuil. [loOer u BUIOM3MEHEHHBINA 1MOOET
pactenuii. CriocoObl pa3MHOKEHUS PACTEHUH.

[lonsiTve o0 KauecTBE MNPOAYKTOB mnuTaHusd. I[IpobieMbl KOHKYypeHLHUU
OTEYECTBEHHBIX MPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHMKA OCTAaBKU U CPEACTBA



coxpaHeHusi MpOAYKTOB mnuTaHuda. lIpaktuueckas pabdota «lIpenenbHO MOMyCTUMBbIE
koHteHTpanuu (I1JIK) u MeToasl KOHTPOs 0€30MacHOCTH PACTUTENBHBIX MPOIYKTOB
MTATAHUSY.

Mukpo3seneHb: moJIe3HOCTh U TexHojorus. MccnenoBatenbckas padborta «OleHka
Ka4yecTBa BBIPAIICHHON MUKpO3eJIeHH» (JTM0O0 CBOs, TMOO M3 Mara3uHa).

XUMUYECKUI aHaIu3 MPOAYKIUH. OcCHOBBI CHEKTPOPOTOMETPUH.
[Torenumometpusa. Xpomarorpadus. [Ipaktuueckas padora «MeTobl OLEHKH KayecTBa
pPaCTUTENBHOW MPOAYKLIHMH: XPAHEHUE W COXPAHHOCTh IHTATEIBHBIX BEIIECTB» (1O
JOCTYITHOMY 00OpY/IOBaHUIO).

UccnenoBarenbckas padorta «Omnpenenenue ButamuHa C MeTomoM 00paTHOTO
TUTPOBAHUS B IJI0JIaX HA PA3HOM CpOKe (CIoco0e) XpaHESHUSI.

Monaysb «buoTexHo0orus» 7-8 Kiacenl (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHONOTMHU. 3adeM YeJIOBEKY OHOTEXHOJIOTMH, B YeM UX
MPEUMYIIECTBO MEepe] XMMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHHU:
IIPOMBILNUICHHBIE MUKPOOPTaHU3MBI, KJIETKA U TKAHW PACTEHUM, )KUBOTHBIX U YEJIOBEKA,
ouokaranuzatopsl. [Ipaktuueckass pabora «lIpuMepsl NnpuUMeHEHHS OUOJIOTHUYECKUX
OOBEKTOB B TBOEH KU3HI.

Ceippe nns OuMOCHHTE3a M OLEHKAa €ro OMOJOruueckod LeHHOCTH. (OCHOBHBIE
UCTOYHUKU YIJIepoJa, a3ora, (ocdopa, MuxposnemeHToB. lccienoBanue HOBBIX
UCTOYHHUKOB ChIphs (BKJIFOYAsi BOIIPOCHI €0 MPEIBAPUTEIILHON 00paboTKH), pa3paboTka
HOBBIX MUTATENbHBIX CpPEl, B TOM YHCIE BKIIOYAIOIIUX OUOCTUMYIATOPHI U JIpyrue
AJIEMEHTHI YIIPaBJICHUS U ONTUMHU3ALMH MPOLECCOB OMOCHHTE3a. METO bl ONTUMM3ALUN
MUTATEIbHBIX CPEI.

2. Mukpoobuonozusa (12 uacos)

ITonoxenue NpokapuoToB B CUCTEME opranudeckoro wmupa. Crpoenue
OakTepuanbHOi KieTku. Knaccudukanusa 6akrepuit. Mopdonorus 0akrepuii. [Ipocteie
U CIOXHBIE METOJbl OKpaluMBaHusi Oaktepuil. ®usnosorus OaKTEepHil: MUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM ApxeH (3KCTPEMO(PUIBHOCTS,
0COOEHHOCTH CTpoeHus kieTku). JlaboparopHas paboTa « PUKCUPOBAaHHBIE MpENapaThl
Oaktepuil. OmnpeneneHue (OpMbl MPEIIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCHIONB3YSl MpocTOM Meton okpackw» JlaboparopHas pabora «OmnpeneneHue Tumna
KJICTOYHOM CTEHKU METOJIOM OKpamuBanus 1o ['pamy» (py HATMYHUN PEaKTUBOB).
MonoyHokucinoe u coupToBoe Opokenue. @DoroTpodHbIE U XeMOTpPO(HBIE
Oaktepuu. KuneTmdeckoe  omucaHue — mpolecca  pocTta  MHUKPOOPTaHU3MOB.
OKCHOHEHIMaNbHAsT ~ MOJenb  pocTa. KwunHetnka THOEIM  MHKPOOPTAaHHU3MOB.
JIaGopartopHas padota «IIpuroroBieHre NpUKU3HEHHBIX MPENapaToB MOJOYHOKUCIBIX
OakTepuin.



[latorennble OakTepuu. UymHas mNajgoyka W uyepHask CMEPTb, OOTYIM3M, CTOJOHSIK,
TyOepkynes. Ucropus 60psObl ¢ OakTepranbHbiMu HHeKusIMu. JJabopaTopHas pabora
«IloceB cmbIBa ¢ pyk Ha vamku [lerpu». Jlaboparopnas paborta «Bbiaenenue 4ucToi
KyJabTypbl OakTtepuil. MeTton pasBeaeHud. MeTo HMCTOLIAIOLIErO  HITPUXA.
Jlabopatopuass pabora «Mopdomorndeckas XapaKTEpUCTUKA BBIACICHHOW YHCTOU
KyJbTYPBI: XapaKTEPUCTUKA KOJIOHUH, PopMa OaKkTepuil, TUIT KIETOYHOU CTEHKI.
BoitHa OeckOHEUHOCTH: aHTHOMOTHKM TMPOTHUB OakTepuil. MexaHU3MbI JACHCTBHIA
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYyHUKauus OakTtepuil. YyBCTBO KBOpyMa.
Jlabopatopuasi pabora «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha dYalike 0e3 U ¢
nobaBieHuss aHTHOUOTHKOBY MccnenoBarensckas pabora «llomck MHKpOOpraHM3MOB
00JagaronMX aHTAarOHUCTHYECKOW aKTUBHOCTBIOY.

[Ipumenenue  Oaktepuii  yenoBekoMm. KwuHeTnueckoe  omucaHue  OHMOCHHTE3a
IIPOJYKTOB MHKpPOOpPraHW3MaMu. bakTepuu, KOTOpbIE MOTYT pas3jiararth ILJIACTHUK.
Uccnenoarenbckas padoTa «BeiaeneHrne MOJIOYHOKHUCIIBIX OaKTepUil, UCCIIEIOBAHUE UX
AKTUBHOCTH.

MuxkpoopranusmMsl B arpoOHOTEXHOIOTHU. VICKyCCTBEHHBIE acCOIMAllMU PACTEHUN €
Mukpoopranusmamu. MccnenoBarenbckas padota «Bwiaenenne Gakrepuil MOJe3HBIX
IUISL PACTEHUI.

3. Jykapuomuueckue opzanuzmvl 6 OUOMEXHOI02UU (N]1eCHegble ZPUDbL,
opoaicacu, sooopocau) (12 uacos)

[InecHeBbIe TPUOBI MPOTYIIEHTH OMOJIOrMYECKU AKTUBHBIX BEIIECTB.

OOmiass  xapakTepucTUKa ApOXoKed caxapomulletoB. McTopus HCHOJIBb30BaHUS
JPOXKEH B TPAAUIIMOHHON OMOTEXHOJOTUHU. TEeXHOIOTHH BUHOJEIHS U XJICOOTEeUeHNs,
CHeIMaIN3upOBaHHbIC pachl JpoXoken. Merabonus3m aApoxokei. Peakius cnupToBOTO
Oopoxenus. JlaGopatopHas pabota «Ilomcuer kieTok apoxokeid B kamepe IopsieBay.
JlaboparopHas pabora «OOHapYyKEHUE MPOAYKTOB CIUPTOBOIO OPOKEHMS: ITHUIOBOTO
CIUpTa M yrieKuciaoro rasza». llosydeHue BTOPUYHBIX META0OJUTOB B JAPOXKKAX.
JIposxoku Kak mpoaylieHThl Onotorius. [Tomydenue 1eneBbix 0€IKOB B JPOKIKAX.
OCcOOEHHOCTH BEreTaTMBHOTO M TIOJIOBOTO PAa3MHOXKEHHS Y JIPOXOKEH, 3HaueHUe
M3YyYCHHUS MHUTO3a M IIUTOKMHE3a JJIsi ONTUMM3AIMU TPOILIECCOB KYJIbTUBHUPOBAHUS
JPOKEBBIX MITAMMOB, TOHUMaHUS MPUYUH ATOT€HHOCTH JPOXIKEH U rpuOOB, MOUCKA
MHUIIICHEH (QYHTUIMIOB U pa3pabOTKM HOBBIX JICKAPCTBEHHBIX  IpPEnapaTos.
JlaGoparopnass pabora «HaOmrogeHne pasMHOXKCHHUS — JIPOXOKEBBIX — KJICTOK».
[Ipaktuueckas pabora «llomydyenue TBOpora u kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuit». [Ipaktuueckas pabota «OCHOBHBIE BUIBI KBaca W WX XapaKTEPUCTUKA»
«JIpox:ku W MOJIOUHOKHUCIIbIE OaKTepuH, MPUMEHSIEMbIE [IJIsi MPOU3BOJCTBA KBAaCa.
[IpakTuyeckass pabota «CpaBHUTENIbHBIM aHAIU3 PA3BUTHS JAPOAOKEH B a’dPOOHBIX U
aHadpoOHBIX  ycioBusix». IlpakTudeckas pabora «MeToabl OIEHKH CBOMCTB



xJieOoneKapHbIX Jposxked. OCOOEHHOCTH MPUMEHEHHUS IPECCOBAHHBIX, CYIIEHBIX U
MHCTAHTHBIX Apoxokei». HMccaenoBatenbckas pabora «BrnusHue Gu3nKo-XMMHYECKUX
(akTOpOB Ha KaueCTBO OMOTEXHOJOTHYEeCKOW mpoaykinuu (KBac, Kehup, Chp, XJed H
Ip.)».

Bogopocin — mnepcnekTUBHBIM OOBEKT Il MPOM3BOJICTBA O€lKa U YIJIEBOJIOB.
buorexHomornueckre METO/bl OYUCTKU TBEPJBIX, JKUJIKUX OTXOJ0B U Ta3000pa3HBIX
0TX0J10B Mpou3BOACTB. CTouHble BOJABI. CXEMbl OYHUCTKH. BUOGUIBTPHI, a’dPOTEHKH,
METAaHTCHKH, OKCUTEHKHU. AKTHUBHBI HJI U BXOJSIIME B HEr0 MHUKPOOPTAaHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OYHMCTKE CTOYHBIX BoA. MccnemoBarenbckas padbota
«Bnusaue ¢usnko-xumuueckux ¢pakropoB Ha poct Bogopociau (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 wacos)

HacmencTBeHHOCTP M M3MEHYHMBOCTH — OCHOBHBIE CBOWCTBA JKHBBIX OPraHU3MOB.
N3menunBocTh. Buasl u3MeHunBocTh. [Ipaktuueckas pabora «MoauduxanuoHHas
WU3MEHYUBOCTH (JIUCTHSI, UTOJIKHU C OJTHOTO JICPEBA)».

['en — MATEpUANbHBIM HOCUTENIb HACIEACTBEHHOCTH W HW3MEHYHMBOCTH.
HyxiiennoBeie kucnotsl. JIokanm3amus T€HETUYECKOIO0 MaTepuasia B KIETke. Jlenenne
kietok. Permmukanus JIHK. OcHoBHast norma MonekyiasipHOr Ouosioruu. TpaHCKpUIus.
Tpancmauus. Mytaruu. [paktudeckas padorta «l'eH — HHCTPYKIIUS 10 COOpPKE KIETKU
(ma Omcepe wimm KoHCTpyKTOpe)». [lpaktudeckas pabdora «Myramus Ha OyrepOpoje
(/10001 00BEKT W3 mpenplaylield padoThl, IIe U3MEHEHHWE MHCTPYKIUHM IMPUBEACT K
M3MEHEHUIO BHEUIHETO BHJ1a O0BEKTA)».

5. Bupyconozus. (6 uacoe)

[TonoxeHue BUPYCOB B CHCTEME OpraHuyeckoro mupa. CTpyKTypa U XUMHYECKUUH
coctaB BuUpycoB. Kiaccudpukanuss BupycoB. Penpomykuusi Bupycos. IIpocmortp
JIOKyMEHTAIBHOTO (PHIIbMa O BUpycCax.

Bupycel - B0o30ynutenu uHGEKIMOHHbIX Oone3Hed. OHkoBupychl. bakrtepuodaru:
CTpOoe€HHUE, CBOIcTBa, mnpuMeHeHue. IIpakTtuueckass pabora. «MeTton pa3BeaCHUI
[IpakTyeckast padota. « TurpoBanue 6akrepruodarony.

buonorudyeckue MeToibl 00pbObI C BUPYCAMH.

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

OcHOBbl TeHHOM wuHXkeHepuu. Bekropa. Cneuuduueckue QepMeHTb OakTepuil.
[lpaktnyeckas pabora «DHIOHYKJIEa3bl pecTpUKIHMK (padoTa ¢ HYKICOTHUIHBIMU
TIOCJICZIOBATEIBHOCTSME Ha OyMare)y.

bruoTtexHomornu MpoAyKIUH OEIKOB B OaKTepHANBHBIX KynbTypax. JlocTimkeHus
TeHHON MH)KEHEPHH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema amanTHBHOTO HMMMYHHUTETa OaKTepwid W apxei.



[TpakTuaeckas padota «I ennnie HOXxHUIBI - CRISPR/Cas (MoxenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenust ' MO. Urpa-auckyccust «Beirpail rpanT Ha co31aHue
I'MOw.

7. Buomexnonozuu 6 scusomuosoocmee (8 uacos)

JlomecTuKalys OCHOBHBIC JIOMAIIIHUE KMBOTHBIE; COBPEMEHHBIEC SKCIIEPUMEHTAX I10
JIOMECTUKAIIMY KUBOTHBIX (JIMCHIIA, HOPKA M JIp. — IKCIIEPUMEHTBI HAyYHOM IIIKOJIBI
akagemuka bemsesa). Jluckyccus «JlomecTukanus, BCe JIM PacTEHHS M KUBOTHBIC,
KOTOPBIE JKHUBYT PSAJOM C YEJIOBEKOM MM OJIOMAIlIHUBAIOTCI? MOXKHO JM CUHMTaTh
TapakaHa 0JIOMAIIHCHHBIM >KUBOTHBIM?).

CoBpeMeHHbIE  METOJIbI B JKMBOTHOBOJICTBE:  TpAHCIUIAHTAIUs  SMOPHUOHOB,
XUMEpHbIE  KUBOTHbIC, KJIOHUpoBaHue. IIpakTuueckas pabora «Mertoauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHoBHBIE 00JIE3HM JKUBOTHBIX M POJb MATOTEHHBIX MHUKPOOPraHU3MOB U
Mapa3uToOB B Pa3BUTHH 3a00JI€BaHUI JTOMAITHUX )KUBOTHBIX U OCHOBHBIX Mepax O0pPBHOBI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me XUBOTHBIX. [losoxkurensHoe
1 moboyHoe (OTpHIIaTeIbHOE) BO3ICHCTBUN aHTUOMOTHKOB HA OPTaHU3M B XOJIC JICUCHUS
KUBOTHBIX; 1€MW W 3aJlaud BEeTepUHApUM. BHOTEXHOJIOTMST KOPMOBBIX MIpemnapaTos.
[TpakTyeckast pabora «CoctaBieHue panydoHa MUTAHUS KUBOTHOTO, pacueT pacxojioB
Ha couepxkanue». MccnenoBarenbckas pabora «OlleHKa KayecTBa MOJIOYHOU
MIPOTYKITUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeTonbl cenekuuu. [ubpummzaums. Dopmel  orbopa. OCHOBHBIE
HAIPABJICHUS CEJIEKLUMU: YIy4YlIeHHE YpOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
abuotnueckuM (pakropam. [Ipaktuueckas pabora «BripanuBaem ropox. Kak nmposectu
CKpELIMBaHUE y TOpoxay.

OcCHOBHbIE TOAXOABI CEJNEKUUH M  OWUOTEXHOJOTMU KYJbTYpHBIX  pPAaCTEHUH,
['mObpuauzanms, otTnajgeHHas TrUOpUAU3aIUs, HUCKYCCTBEHHBIH OTOOp, TeETEepO3MuC,
TpaHchopMmalysi, MyTareHe3, TeHETHUECKOE pelakTupoBaHue). Mcropusi cenexkiuuu B
Poccun u mupe, uctopus pa3BUTHS BaKHEUILINX COPTOB KYJIBTYPHBIX PACTECHUM.

Kaxk uenoBex MoxeT MoauduIupoBarh pacteHus? [ 'eHHas uHxeHepus pacteHuit: UYto
TAKO€ TEHETHYECKAs] WHXXCHEpUs pacTeHui. TpaHCreHHble pacteHus. MeTonbl
noydeHusi. OOpa3zoBaHue OIMyXoJiel y pacTeHuii. ArpobakTepuanbHas TpaHchopMaIus:
Ti-TuTa3MHUIBL. I'ensr T-JIHK. MonekyIsIpHO-TEHETUYECKHE MEXaHU3MBbI
Tpanchopmarmu. ['eHetnueckoe pepaktupoBaHue. COBpEMEHHbIE TOIXOIbI U
JOCTH)KEHUSI TEHETHMYECKOro peaakTupoBaHus pacteHuil. IIpaktuueckas pabota
«['eHOMHBIE HOKHUIIBI (MOAeUpoBaHKe padoTel cucteMbl CRISP-Cas).

Ecte 1mu xu3Hp B 1poOupke? buOTeXHOIOrHS KYyJIbTYPHBIX PACTEHHM.



HccnenoBatenbckass pabora «BeipammBanue pacTeHud B mpoOupke  (MOXKHO
BOCITOJIB30BaTbCA PE3YJNbTaTAMM NPEIBIAYLIIUX 3KCIEPUMEHTOB IO COCTaBJIEHUIO
MUTATEIBHBIX PACTBOPOB IS PACTEHHIA).

Moayab «MoJiekyasipHble 0CHOBBI (pu3noJ0ruu U (papmakogorum» 9 kiacc (68
4acoB)

1. @u3zuonozuueckas xumusn. (20 uacos)

Brenenue. buorennsie anementsl. opradorensl. O, C, N, H. AktuBHbIe (OpMBI
KHUCJIOpOoa, UX MOJy4YeHUE, HEUTpann3anusl.

MakposieMeHTbl: TPOLEHT COJIEp)KaHUsI B OpraHu3Me, BbINONHSAEMas (QYHKIHUA,
colepkaHue B mnpoaykrax nurtanus. Ca2+ - cBsa3bIBarolIMe O€NKH, JCTOHUPOBAHUE
KaJIbIUsl, PETYJISIUS YPOBHS KaJIbIIUSI B OpraHU3Me. rOpMOHbI nouek. Mg — ctpoenue
xJjiopoduiiia, ero akTUBaLKs COJIHEUHOM dHEPTHEH.

MuUKpo3JIeMEHTbI: B KaKMX MOJIEKYJaX COJIEpXkKATCs, BBIMIOIHsAEMas (yHKIUS,
CoJIep’KaHKe B MPOAYyKTax nutanus. [lociaeAacTBus nepeao3upoBKH MUKPOIJIEMEHTAMM.
Fe — ycBauBaeMble THUIBI COEJUHEHUN Keie3a. [ eMOompoTewHbl, T'e€MOIMaHUH,
nuroxpomel. CU — yCcBOGHHME M TpaHCIOPT Meau. benku, coaepkaiiue Melb.
[TaTtonoruueckue cuHApoMbl MeHke 1 BunbcoHa, cBsi3aHHbBIE C META00IM3MOM MEJIH.
Tokcuunble snemeHThl llepuonnueckoil cucTeMbl g OpraHu3ma. BinsHue
HEJIOCTAaTKa MAaKpO U MUKPO3JIEMEHTOB Ha KUBBIE OPTaHU3MBI.

HUccnenosarensckasa pabota «KomuecTBeHHAs OIlCHKa COIEpKAHUS
MUKPOIJIEMEHTOB UM BUTAMUHOB B MUILIEBBIX MTPOAYKTaX»

Kupsi. 3a0oseBaHus YeTOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoasl. 3abosieBaHUsl YEJIOBEKA, CBSI3AHHBIE C HAPYIICHUSMH YTJIIEBOIHOTO
obmena. CaxapHbIii guader.

benku. Ctpoenune. 3abosieBaHusi  YEJIOBEKA, CBA3aHHBIC  C HAPYIICHUSIMU OETTKOBOTO
oOmeHa. @yHkuuu 6enkoB. PepmeHTsl. Mexanusm nerictus. Kiaccbl pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuueckoe 3anstue «KadecTBeHHbIE peakuuu Ha
opraHuueckue MoJjekyiel». [Ipaktuueckoe 3anarue «J/leHarypanus  O€IKOB»
[TpakTuyeckoe 3ansiTue «M3yueHre akTUBHOCTH aMUJIa3bD».

ButaMuHbl )KupopacTBOpUMBIE, BoAOpacTBopuMbie. [IpeBpallieHrie BUTAMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIE THUIIBI ~META0OJIMUECKUX peakiui. buosHEepreTM4yecKkue MpoOIECChI.
I'mukomus. Huxn Kpebca. Llenb nepeHoca 3nekTpoHOB. OKUCIEHUE KUPHBIX KUCIOT.
Karabamusm amuHokucnor. ['mroxoneorene3. CHHTE3 YIJIEBOJIOB, OEIKOB, >KHPOB.
Merabonutuueckue 3aboneBanms. Ilpaktudeckoe 3ansTne «Pemenue 3agad  Ha
DHEPIreTUICCKUN OOMEH.

Knerka. Ilousarue memOpanbl. @ynkuuu memOpan. Buabl TpancnopTa B KIIETKY.



MeMOpanHbie opraHoujipl. 3a0oJjieBaHUsI CBSI3aHHBIE C HApylIeHHEM paboThl
MeMOpaHHBIX OpraHesll, 0O0JIe3HW HAKOIUJICHUS. THUIbI KOHTAKTOB MEXIY KJIETKaMHU.
3HaueHHWE MEXKIECTOYHOM KOMMYHUKALUM JJISI 30pOBbsi opranusma. lIpakrtuueckoe
3aHsTHe «Jnanms (kiaerodka Tpayoe)y.

SAnpo. YpoBHUM  yNaKOBKM  XpOMAaTWHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpaHHbie OpraHoubI.

2. Monekynapnasn 6uonozus. (20 uacos)
OCHOBHBIE BEXH PA3BUTHUS MOJICKYJISIPHOU OMOJIOTHH.
HyxknennoBbie kuciaotrsl. OCHOBHBIE TNPUHIUIBI cTpoeHud. l[Ipaktuueckass pabota
«Boigenenne JIHK wu3 Ganana». Ilpaktuyeckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenne kadectBa mpenaparoB [IHK ¢ nomomrsio
CeKTpoPOTOMETPUN» (ITPU HATUYUU 000PYJOBAHUA).
MartpuuHble cuUHTE3bl. Pemumkanuss — OCHOBAa KIETOYHOTO JejeHud. [IpuHIumbI
perutukaiuu. [Ipaktuueckas pabora «PermkaruBHas mMamiHa (Mrpa-IeMOHCTPALIN)Y.
[TpakTuyeckas padota «I 1P (Monens ammiudukaius Ha Oymare)y.
Mytanuu. Uto Bei3biBaeT usMenenus B crpoeHun JJHK. Ilpunnuner penapanuu.
Tpanckpunius. [Ipaktudeckas padota «Cuiia mpoMOTOpay.
['enernueckuii koa. I[lpaktuueckas pabota «PemieHue 3ama4 Ha TEHETHUYECKHUM KO
Tpancisauusd. [Ipaktuueckast pabora « DoJAUHT OEITKOBY.
Opranuzaiusi TeHoMa BHUPYCOB I[IpOTHBOBHpPYCHBIE CpPEICTBA, MEXAHU3MbI HX
NEUCTBUSL.
Opranuzarusi  reHoma  OakTepuii  AHTHOAKTEepHalbHBIE  TIpEmaparhl.
HccnenoBarenbckas pabora «PacnpocTpaneHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPHii»
Opranmzanusi reHoma »ykapuotr ['eHomHOe penaktupoBanue. IIpakTudeckas
pabota «PaboTa B COBpEMECHHBIX T'€HETHYECKHX Oa3ax naHHbIX. IIpoBenenue In silico
aHaJM3a MocJIeI0BATEIbHOCTEN TEHOBY.

3. @Dapmaxonozus (28 uacos)

[Toustue o nekapcrBax. [IpuHIMOBI TOAXOJAa K TOUCKY HOBBIX JIEKAPCTBEHHBIX
cpeactB. CKpUHMHT M ero Metojanl. MccnenoBarenbekas paboTa «DKCIEPUMEHTHI MO
ONPENEIICHUIO0 TOKCUHYHOCTH BEUIECTB HA APTEMUIUSIX).

ITytu BBemenusi JIC. dapmakokuHETHMKa JIEKAapCTBEHHBIX BellecTB. BcackiBaHue
(abcopOrus) nekapcTB. OCHOBHBIE MEXaHU3MbI BCaChIBaHUS. TPaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. ['eHbl 1 6enku nepBoit ¢assl buorpanchopmanuu. [lyTr BeIBeIeHUS IEKAPCTB
U3 OpraHusma. OKCKpenus u dJuMuHanus. ['eHsl U Oenku  BTOpou (a3l
ouotpanchopmaiuu. dapmakoauHamuka. ['maBHoe W TOOOYHOE, PE3OPOTHUBHOE U
MECTHOE, PAMOE, HENPSIMOE U PePIEKTOPHOE ICUCTBHE.

Buael B3aumopaeicTBus JiekapcTB. CHHEPIU3M M aHTAarOHU3M IMPU COBMECTHOM



JEUCTBUY JIEKAPCTBEHHBIX BELIECTB, UX PA3HOBUIHOCTH.

TpancmMeMOpaHHbIii CUTHAIMHT. THMOBI  KJIETOUHBIX pEUENTOpOB. MeMOpaHHBbIE:
MOHHBIE KaHaJIbl, KaTaJUTHUECKUE U compspKeHHbIe ¢ G-0Oenkamu; BHYTPHUKIETOYHBIC:
LATOIIa3MAaTUYECKUE U siAEpHBIE. MeXaHN3MBbI JINTaHI-PEUENITOPHOTO B3aUMOJEHCTBHS.
CenekTUBHOCTD (M30MPATEIbHOCTh) JCHCTBHUS, CBSI3b «XMMHYECKas CTPYKTypa —
dbapmakonoruiyeckas akTHBHOCTb BEIIIECTBY.

DapMaKOJIOTUUYECKOM MOIYJISUMA CUHANTUYECKOW XOJIMHEPTUYECKOW TMepeaayd.
MornekynsipHbIii  MeXaHW3M JeHCTBUS U (apMaKoJIOTUYECKUE CBOiicTBa M-
XOJIMHOOJIOKAaTOPOB, raHTrIMo0JI0KaTOPOB U Kypapenogo0HbIX CPEACTB.
@apmMakoJIOTUYECKass  PEeryJsilus  aKTUBHOCTH  QIPEHEPrHYeCcKOoro  CHHAIICA.
AIpEHOMUMETHKH, aJpEeHOOIOKATOPHl, CHUMIATONUTUKUA. [IpakThyeckas pabora
«BnusiHue agpeHanHa Ha cepeUHbIe COKpallleHus (TPOorpaMMHOE 0OECIICUCHHE ).
MounekynspHass  (apMakoJIOTUs  AHTHAUIEPIHYECKUX  CPEACTB. | MCTaMHHOBBIE
pEeLenTopsl: THUIIBI, MOJEKyJspHass opranuszanus. CTtabuan3aropbl MeMOpaH TYUYHBIX
KJIETOK: MOJIEKYJIIPHBIN MEXaHU3M JIEUCTBUSI, 0COOEHHOCTH KIIMHUYECKOIO TPUMEHEHUS,
TOYKHU MPUJIOKEHUS IEUCTBUS MHTMOUTOPOB JTUITUIHBIX MEIUATOPOB.

MexaHn3sM JE€UCTBUS M IPUMEHEHUE IMIPENapaToB, CTUMYJIHMPYIOIIHMX IPOLECCHI
UMMYHHTETA. PapMaKOJOTMYECKasd XAPAKTEPUCTUKA HWHTEPIEHKUHOB: IIOJyYECHHE,
MEXaHU3M JeicTBUs, NpuMeHeHne. OCHOBBI MAaTo(QU3UOIOTUH O0CTPO(}ha30BOro OTBETA,
Meauanus BocnangeHus. MoneKyIsapHbeIi MEXaHU3M IPOTUBOBOCIIAIIMTENBLHOTO AEUCTBUS
INIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTUBOBOCHAJIMTENIBHBIX  CPEICTB.
[Tpaktrueckas padorta «l 'HCTONOrMYECKUE NPenapaThl UMMYHHON CUCTEMBIY.

[IoHsiTHE O HApKO3€ M HAPKO3HBIX Ipenaparax. KIeTOYHbIM M HEPBHBIA HAPKO3.
PapmMaKoJIOTUYECKasd XapaKTEPUCTUKA OTHEIBHBIX TPYIIl HApPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh JACHCTBUS Ha LEHTpalbHYIO cuctemy. [lpakTudeckas padorta
«I'mcronornyueckue npenapaTbl HEPBHOM CUCTEMBDY.

®duznonornyeckuii coH; ¢aszpl cHa. Buasl Hapymenuit cHa Ilonstue o
MEAMKAaMEHTO3HOM CHE U CHOTBOPHBIX Npernaparax (TMITHOTHKAX).

MonekynspHple acCneKTbl HOLMLIENLINH. OnuarHble penenTopbl, WX THIIBL.
DHkedanuHbl U SHAOP(UHBI - SHIOT€HHbIE JIUTAaH bl OMTUATHBIX PELENTOPOB.
AHTUNICUXOTHYECKOE  JE€HCTBUE, BIMSHME Ha (QYHKUHIO  JKCTpalupamMHUIHOMN
CUCTEMBI, SMOLIMOHAIBHYIO c(epy, PBOTHBIM LEHTP, apTepuanbHOE JABJICHHUE, LIEHTP
TEpMOpPETYIALUU. MOJIEKYISIpHBIE MEXaHU3MBI AEHUCTBHUS HEUPOJIENTUKOB, BIUSHHUE HA
n0(paMUHOBBIE, CEPOTOHMHOBBIE, aAPEHO- U THCTAMUHOBBIE PELENTOPHI, UX JEHCTBUE Ha
KJIETOYHbIE MEMOpaHbl, Ha JENOHUPOBAHME TKAHEBBIX MOHOAMHUHOB. I[loTeHiman-
3aBUCUMBbIE HATPUEBbIE KaHAJbl KaK MUILIEHU ACHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
UHTHMOMPOBAHNUS MTOTEHIINAI-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMH aHECTETUKAMHU.
[Tpaktnueckas pabora «Kapra »skcrnpeccun [g0(paMHUHOBBIX M CEPOTOHUHOBBIX
pElenTopoB B MO3re Mblei». MccnenoBarenbckas padbora «[loBeneHueckrne TeCcThl Ha



peiokax Danio rario. Caernmo-temHas kamepa». MccienoBarenbckas —pabora
«IToBeneHveckne TecThl Ha peIOKax Danio rario. OTkpeiToe moje». McciaemoBaTebekast
pabota «[ToBeneHueckue TecThl Ha peiOKax Danio rario. CraitHoe oBeIeHue.

MonyJsb «MosieKyJasipHbIe 0CHOBBI cesteknnm» 9 kiaace (68 uaca)

1. Monekynapunas ouonozus. (20 uacoe)

OcHOBHBIE BeXU Pa3BUTHUS MOJIEKYJIAPHONU OMOJIOTHH.

HyxnennoBbie kucnotsl. OCHOBHBIE MPUHIUIIBI cTpoeHus. IIpakTudeckass pabdora
«Boigenenne JIHK u3 Oananay. Ilpaktmueckas pabora «Mogens JHK-opurammy.
[Ipaktnueckass pabora «Omnpenenenne kadectBa npenaparoB JIHK ¢ nmomonisio
crekTpodoToMeTprn» (MPU HATUIUH 000PYIOBaHUS).

Matpuunble cuHTE3bl. PemMkanmuss — OCHOBa KJIETOYHOro JjeneHus. lIpuHummns
perutukanuu. [Ipaktndeckas padora «PerumkarnBHas mamuHa (Mrpa-IeMOHCTPALINS)Y.
[TpakTuyeckas padota «I 1P (Monens ammiudukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMenenus B crpoeHuu JAHK. Ilpuniuner penapamuu.
Tpauckpunius. [Ipaktuueckas padora «Cuiia IpoMOTOpay.

I'enernueckuit kon. Ilpaktuueckas padorta «Peimienue 3amady Ha TEHETUUYECKUU KO
Tpancisauusd. [Ipaktuueckast pabora « PoIAUHT OEITKOBY.

Opranmszanuss reHoMa BUPYCOB IIpOTHBOBHpYCHBIE CpENCTBA, MEXAaHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoma OakTepuit AHTHOAKTEpUaIbHbIE Ipernaparsl.
Hccnenosatenbckas padora «PacnipocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoMa sykapuoT ['eHomHOe pemakTupoBanue. IIpaktuueckas pabota
«PaboTta B COBpEeMEHHBIX TeHETHUYSCKHX 0a3ax maHHbIX. [IpoBenenue In silico ananmmza
MTOCJIEA0BATEIbHOCTEN TEHOBY.

2. Monekynapnuie ochoewl cenemuxu (20 uacoes)

IIpenmer reHetuku. Kparkas uctopus  pa3BUTHS  NPEACTABIECHUS O
HACJIEICTBEHHOCTH.

OT reHa K MpHU3HAKy: KaKk packpacuth kota. Yto Takoe mpusHak? IlyTe OT TeHa 1o
npuzHaka. Myrtanuu. Amenu. ['eTepo3uroTsl M TOMO3UTOTHI. JIOMUHAHTHBIE H
peueccuBHble aimnend. PomeBas wurpa «Asmenw». HccnenoBaTenbCKUNA  ITPOEKT
Myrtarennsie (GaKTOPBHI.

['ens! cTposT opranu3M. BximrodyeHue u BbIKIIOUEeHHUE OOJbIIOro Habopa reHoB. Kak
KJIETKM TIOHUMAIOT, KaKWe TeHbI JOJKHBI paboTaTh. PoneBas urpa « Cynbp0a KIeTKn.
I'enbi-nepexmmtouarenu. [IpakTrnueckoe 3alanne « AJITOPUTMBI JIJIST KIIETOK.

JIuCKpeTHOEe HacleIOBaHUE MPU3HAKOB. 3aKOHbI MeHnens: OAWH TE€H - OJUH
npu3Hak. Cxema CKpelrBaHus. 3aKOH €IMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUS.
[Ipaktuueckoe 3amanne «EmnmHOOOpaswe MepBOTO MOKOJICHUS». 3aKOH pacIIeTICHUS



IIPU3HAKa BO BTOPOM nokosieHuu. lIpakrnueckoe 3amanue «Pacmierienne BO BTOPOM
NOKOJIeHUM». VccienoBaTenbCkuil MpoekT «3akoHbl I'. MeHaens B 3KCIEpUMEHTE.
3akoHbl MeHzena: HECKOJIbKO TEHOB - HECKOJbKO Mpu3HakoB. JluruOpumanoe
ckpenBanue. HesaBucumoe pacxoxnaeHue xpomocoM. IIpakrtnueckoe 3anaHue
«Pemerka Ilenneray. CueruieHHOe HaclIeI0BaHNUE.

B3aumoneiicTBue TeHOB. AlieabHOE W HeauienbHoe. [IpakTuueckoe 3aHsTHE
«B3anmoencTBrA reHOB (MOJETMPOBAHNE CUHTE3Aa U TPAHCIIOPTA TUTMEHTA B KIIETKY )»

Omnpenenenue noina. [lonossle xpomocomsl. Camiibl U caMKu. BivsiHue gpaktopos
OKpY’KarIel cpenpl. XpOMOCOMHOE ompeaesneHre noja. [loaoBele XpOMOCOMBI.
[Tpaktnueckoe 3amanue «HacnenoBanue, cuemieHHoe ¢ nojgom». IIpoGiema
JOTIOJIHUTENBHOU X-XpPOMOCOMBI Y KEHIIMH. TPEXIIBETHBIE KOILIKH.

3. Monekynaphuie ocnogvl cenekyuu (28 uacos)

['eHpl B momyisinusx: BeNWKOe paBHOBecwe. llomynsmus. YacTOoTbl BCTpeUaeMOCTH
npU3HaKa u ajuiend. Y paBHeHue Xapau-BaitnOepra. IIpaktuueckoe 3amanue «HacTtoTsl
amyeneil, TreHOTHUHoB W (eHoTunoBy». McciaegoBaTelbCcKUil MPOEKT «AHaIU3
TCHETUYECKOM CTPYKTYpPHI TIOMYJISINK (Ha OCHOBE 3aKOHA Xapau-BaliHbepra)y.
[Tomynsiqu  MEHSIFOTCSA: YHUCJEHHOCTb, MUTpalusi W BbIOOp cymnpyra. DakTopsl,
KOTOpbIE BBIBOJAAT TMOMYJSIIUIO W3 paBHOBecusi Xapnau-BaitnOepra. UwuciieHHOCTH
nonyisiuuu. PoneBas wurpa «Oddekt ocHoBarens». PoneBas wurpa «9ddekr
OyTbUIOYHOTO TOpJblIKa». [peitd renoB. Myranuu. HeciydaiiHoe CKpenvBaHUE.
HN3onsamms.

[Tomynsauuu MEHSAIOTCS:  €CTECTBEHHBIM  O0TOOp. MexaHusm  JeicTBUs
eCTeCTBEHHOTO oTOOopa. JIBmxyiuii oToop. PoneBas urpa «EctectBeHHBIN 0TOOPY.
MopaudukanronHas U3MEHUYHUBOCTb. CraTtucTuueckue 0COOEHHOCTH
Mou(UKAIIMOHHONW M3MeHYUBOCTHU. VccnenoBarenbckue padboThl «MoaudukanuoHHas
M3MEHUYMBOCTh PACTEHUI B MPEIEIIaX BALIETO MECTA JKUTEIbCTBAY.

HacnenoBanne ~ KOJMYECTBEHHBIX  NPU3HAKOB.  KOJIMYECTBEHHBIE  MPU3HAKHU.
CpenoBast u3MeHYMBOCTh Npu3Haka. Koaddumment nacnegyemoctu npusnaka. OTBeT Ha
otOop. ITloMck TEHOB KOJMYECTBEHHBIX MpPU3HAKOB. OTHOHYKJICOTHUIHBIE BapUaHTHI
reHoB. JIHK-uum. [ToiTHOreHOMHBIN aHAIA3 acCOLUAINM.

«Owmbry Han renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTHKa. «OMUKCHBIE»
uccnenoBanus. [Iporeom, Mmetabonom. I[IpakTuueckoe 3aganue « ATpOHOMBDY.
JlomecTuKanys ¥ IEHTPHl TEHETHYECKOro pa3HooOpasus. Ilomckum pacTteHuid ¢
«XOPOIIMMUY» TMpPHU3HAKAMU JJIs1 4esioBeka. LIeHTphl TeHEeTHYeCcKOTo pa3HooOpa3us.
Huxomnait iBanoBuu BapunoB. Cenekiusa. KomOuHanmonHass ¥ TMOpUIHAsT CEICKIIUSL.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PAAbl  HACIEIACTBEHHOM
U3MEHYUBOCTH.

CoxpaHuTh U U3Yy4YUTh T€HBI, YTOOBI MEHATH Oyayiee. Kak nmpaBuiIbHO XpaHUTh



redbl.  Koyulekiuu  TeHeTHYecKuX pecypcoB  pactenmit. [IpakTukym  w/wim
UCCIICJIOBATEIILCKAN TIPOEKT «MeToJbl KyJIbTHBHUPOBAaHUSA IN VILr0 s coxpaHeHHs
TEHETUYECKUX PECYPCOB PACTEHHUM U JJIsl YCKOPEHHOM CEIEKIIAN.

['eHeTnueckue LEHTPBI B HAleW CTpaHe. [1€ 3aHUMAKOTCS TEHETUKOW U
T€HOMMKOW JIJISI HYKJI CEJILCKOTO XO35IHCTBA.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA KYPCA
BHEYPOUYHOU JESTEJBHOCTH

3aHATHA B paMKax [POrpaMMbl HalpaBi€Hbl Ha O00EClEeYeHHE JOCTUIKECHMUS
IIKOJIBHUKAMH  CIEAYIOIIMX  JINYHOCTHBIX, METAlpEIMETHBIX U  HNPEAMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3y/IbTaThl:

B chpepe  epadccoanckoco  80ocnumaHus: TOTOBHOCTb K  KOHCTPYKTHBHOMU
COBMECTHOM JI€ATEIbHOCTH IIPH BBINOJHEHUHU UCCIEI0BAHUM U POEKTOB, CTPEMIICHHE K
B3aMMOINIOHMMAaHUIO U B3aMMOIIOMOIIH.

B cgepe nampuomuueckoeo 6ocnumanus: OTHOUICHHE K OHOJIOTMM KaK K Ba)XHOU
COCTABJISIFOLIEH KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCHUHCKMX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTHYECKON HAYKHU.

B cpepe  0YXOBHO-HPABCMBEHHO20 ~ BOCNUMAHUA: TOTOBHOCTH  OLICHUBATh
MOBEJECHUE M TOCTYNKH C MO3MIMH HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHYECKOU
KYJIbTYpbl, IOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O aCIEKTa AESTEIbHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TOHMMAaHHE pOJIM OHOJIOTMH B
(hOpMHUPOBAHUU FCTETUUECKOMN KYJIBTYPbl TUYHOCTH.

B cgepe ¢uzuueckoeco eocnumanus, @opmupoéanus Kyabmypbl 300po6bi U
IMOYUOHANLHO20 O1a20Noy4Us; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBbIO U
yCTaHOBKA Ha 3JI0POBBII 00pa3 KU3HH (310pOBOE MUTAHUE, COOIFOICHHE TUTUCHHYECKUX
IIPaBWJI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHIATUI U OT/bIXA, pEryJsgpHas pu3ndeckast
aKTHBHOCTB); OCO3HAHUE TIOCJICACTBHUI 1 HETIPUATUE BPEIHBIX MMPUBBIUCK (YyIIOTPEeOIICHHE
aJIKOTOJIsl, HAPKOTUKOB, KypeHHWE) U UHbIX (opm Bpena i (PU3MYECKOTO U
MICUXUYECKOTO 370pPOBbs; COOJIIOICHUE NpaBuil OE30MAaCHOCTH, B TOM YHCIIE HABBIKU
0e30macHOro MoBe/IeHUs B MPUPOAHOU cpene; chOPMUPOBAHHOCTh HABbIKA Pe(IIEKCHH,
yIpaBiieHUEe COOCTBEHHBIM 3MOIMOHAILHBIM COCTOSIHUEM.

B cghepe mpyoosozo éocnumanus: aKTUBHOE y4acTHE B PEIICHUU IMPAKTHUECKUX 3ajay
(B paMKax ceMbH, IIKOJIBI, TOpoja, Kpas) OHMOJOIMYECKOH U HKOJIOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YHYEHHUIO Mpodeccuid, CBA3aHHBIX C
OMOJIOTHEH.

B chepe  dKONOCUHECKO20  BOCHMUMAHUA: OPHUEHTALMS Ha TMpPUMEHEHHE
OMOJIOrMYECKUX 3HAHUMU MPU PEILICHUH 3a7a4 B 001aCTH OKPY>KaIOILEel CpeJibl; OCO3HAHUE
HKOJIOTMYECKUX MPOOJIeM U MyTel UX pelIeHHs; TOTOBHOCTh K YYaCTHIO B IPAKTHUYECKOM
NEeSATENBbHOCTH SKOJIOTUYECKON HAIPABIEHHOCTH.

B cpepe nOHUMAHUA YEHHOCMU HAYYHO20 NO3HAHUA: OpPUEHTALUs Ha
COBPEMEHHYIO CHCTEMY HAy4HbBIX IMPEACTAaBICHUH 00 OCHOBHBIX OHOJIOTHUYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBSA35AX 4YEJIOBEKA C MPUPOJHOM U COLHUAIBHOU CPENOM;



NOHUMaHUE POJU OMOJOTUYECKON HAyKHd B (POPMHUPOBAHWM HAYYHOTO MHUPOBO33PEHUS,
pa3BUTHE HAYYHOU JTFOOO3HATEIHHOCTU, MHTEpPECa K OMOJIOTHYECKON HayKe, HABBHIKOB
MCCIIEI0BATENBCKON JEATEIbHOCTH.

B cgepe aoanmayuu K uUMEHANOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: aJeKBaTHAash OIICHKA HW3MEHAIONIUXCS  YCIOBUM; TMPUHITHUE PELICHUS
(MaAMBHIYya bHOE, B TPYINE) B HM3MCHSIONIUXCS YCIOBUSX Ha OCHOBAaHWUHU aHAJIM3a
Oouonorunyeckor nHMoOpMaIy, IUIAHUPOBAaHWE  JIEUCTBUI B HOBOHM  cHUTyaluu
Ha OCHOBAHMHM 3HAHUM OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHblIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanvuvimu yueOHviMu nO3HABAMENbHBIMU OeUCMBUIMU.
ba3oBble JOoruuecKkue JeHCTBUS:

® BBIABISAT M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKK OMOJOTHYCCKHUX
00BEKTOB (SBJICHUH);

® yCTaHABIMBATh CYIIECTBCHHBIN TMPHU3HAK KIACCU(PUKAUN OHUOJOTHIECKUX
00beKTOB (SIBIICHHI, MPOIECCOB), OCHOBAaHUS JUII OOOOIICHUST H CpPaBHCHUS,
KpUTEPUU IPOBOAMMOIO aHAIIN3A;

e C yd4é€TOM MpEJIOKEHHOW OMOJIOTMYECKOM 3aJauyd BBISBIATH 3aKOHOMEPHOCTU HU
OpPOTUBOPEYHs B  paccMaTpuBaeMbiX (akTax ¢ HAOMIOACHUAX; TMpeiaraTh
KPUTEPUH JJIs BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;

® BBIBIATH ACPUIUTH HHDOpPMAMM, MAHHBIX, HEOOXOMUMBIX ISl PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

® BBIABIATH [PUYUHHO-CIEACTBEHHBIE CBS3UM IPU  HM3yYEHUH OUOJIOTHUYECKUX
SBJICHUM W TIPOLIECCOB; JeNaTh BBIBOJBl C HCIOJb30BAHUEM JEAYyKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOYEHUH 1O aHajioruu, (QopMyiIupoBaTh
THIOTE3bI O B3aMMOCBS3SIX;

® CaMOCTOSITEJIBHO BBIOMpPATh CHOCOO perieHuss y4eOHOM OMOJOTMYECKON 3aauu
(cpaBHMBaTh HECKOJBKO BapUaHTOB pEUIEHMS, BbIOMpaTh Haubojee MOIXOIALIIUN C
y4ETOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUER).

ba3oBble ncciie10BaTeNbCKUE AEHCTBHUS:

® JCIOJIB30BaTh BONPOCHI KaK UCCIIEI0BATENLCKUNA HHCTPYMEHT MTO3HAHUS;

e (dopMynupoBaTh BOMPOCH, (UKCHPYIOIIHE pa3pblB MEXIy peajbHbIM U
’KeJlaTeIbHbIM COCTOSIHUEM  CUTyalluM, OOBEKTa, M  CaMOCTOSATEIbHO
YCTaHaBIIMBATh UCKOMOE U JIaHHOE;

e (opmupoBaTh TUIIOTE3Y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHHUH,
apryMEHTUPOBATh CBOO TIO3UITHIO0, MHCHHUE;

® TMIPOBOJUTH IO CAMOCTOSATEIILHO COCTABJICHHOMY IUIaHy HAOIIOJCHUE, HECOKHBIH
OMOJIOTMYECKHIA  DKCIIEPUMEHT, HEOOJIBIIIOE  MCCIECIOBAaHUE 110  YCTAaHOBJICHHIO
oco0eHHOCTeH OrosIornueckoro oobekTa (Iporecca) u3ydeHus,

® TIPUYMHHO-CJICJACTBCHHBIX CBS3€H M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEXK]1y COOOI;



® OIICHWBATh HA MPUMEHUMOCTh W JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYyUYECHHYIO B
X0JI¢ HaOIIOACHHS 1 SKCIIEPUMEHTA,;

® CaMOCTOSITENIbHO (opMynmHpoBaTh OOOOIIEHWS ¥ BBIBOJALI 10 pe3yibTaTaMm
NPOBEACHHOTO HAOMIOACHMS, OJKCIEPUMEHTa, BIAJACTh WHCTPYMEHTAMH OIICHKH
JTOCTOBEPHOCTH MOJIYYCHHBIX BEIBOJIOB U O0OOIICHHUIA;

® TIPOrHO3MPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE OMOJOTHIECKHX POIIECCOB U X
MOCIICACTBHSI B AHAJIOTHMYHBIX WM CXOJHBIX CHTYallMsX, a TakKe BBIJIBUTATh
NPEIOIOKEHUsT 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

PaboTa ¢ uadpopmanmeii:

® TPUMCHATH PA3IUYHBIC METOJbI, HHCTPYMEHTHI U 3alpOoChl MPHU TOUCKE U OTOOpE
Owosjormdeckord  WHGOpPMAMKA  WJIM  JAHHBIX W3  HCTOYHHKOB C  YYETOM
MIPEIOKCHHON yaeOHOM OMOIOTHYECKOH 3a1a9H;

e BbHIOUpATSH, aHaJIM3UpPOBaTh, CHCTEMAaTU3UPOBATh UM  HMHTEPIPETUPOBATH
OMOJIOrMYECcKyI0 HH(OPMALIMIO Pa3IMYHbIX BUIOB U (DOPM IpeICTaBICHMUS;

® HaXOJUTh CXOJHBIC aPTyMEHTHI (ITOTBEPIKIAFOIIIE WIH OTIPOBEPTAIOIINE OHY U Ty
e UJICI0, BEPCUIO) B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

® CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO (POpMYy IpeAcTaBlICeHUs HUHPOPMALMH H
WUTIOCTPUPOBATh pEUIAEMbI€ 3a/ladyd  HECIOKHBIMU CXEMaMH, IuarpaMMaMiy, HHOU
rpaduKoi 1 UX KOMOUHALIUSIMU;

® OLCHUBATH HaAEKHOCTh  OMONOrMYeckod HMHGPOpMalUMU 1O  KPUTEPUSM,
MPEIJIOKEHHBIM YUUTENEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO;

® 3allOMHHATh U CUCTEMATU3UPOBATH OMOJIOTMYECKYI0 HH(OPMALIHIO.

B cghepe osenaoenus ynusepcanvnvivu yueOHbIMU KOMMYHUKAMUBHLIMU OeUCMEUIMU
OoueHue:

® BOCIpPUHUMATH U (HOPMYIHUPOBATH CYXKJCHHUS, BBIpAXaTh dMOLUU B TPOIECCEe
BBITIOJTHCHHUSI PAKTHYECKUX U J1a00paTOpHBIX PabdoT;

® BbIpakaTh ce0s (CBOIO TOUKY 3PEHHsI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

® pacro3HaBaTh HeBepOalbHBIC CpeACTBA OOIIEHWS, TOHMMAaTh 3HAYCHUE
COIMAJIbHBIX ~ 3HAKOB, 3HaTh W  Paclo3HaBaTh MPEANOCHUIKA  KOH(IMKTHBIX
CUTYaIlMH B CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI,

® [IOHUMATh HAMEPEHHS JPYTuX, NPOSBIATh YBAKUTEIHHOEC OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU GopMme (hopMyIupoBaTh CBOM BO3PAKEHNUS;

e B X0JI¢ AMAJIOTa W/WIW JAUCKYCCHH 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM
OMoNOrMYeckod TeMbl W BBICKA3bIBaThb WUJCH, HAICJICHHBIE Ha  pEIICHUE
OMOJIOTHYCCKON 3aJa9M | MOJIIep KaHre OIaroeaaTeIbHOCTH OOIICHHS,

® CONOCTABJISTh CBOW CYXKICHUS C CYXKICHHUSIMH JPYTHX YYaCTHUKOB JIAAJIOTa,
O0OHapy>KUBaTh PA3JINYUS U CXOJCTBO TO3UITHIA;

® MyOJWYHO TIPEACTABIATH PE3YJBTATHl BBIMOTHEHHOTO OMOJIOTMYECKOrO OIbITa
(9KCTIepUMEHTA, UCCIIeIOBAHUS, POCKTA);



® CaMOCTOSITEJILHO BBIOMpaTh (hOopMaT BBICTYIUICHHUS C YYETOM 3ajad Mpe3eHTallud U
OCOOEHHOCTEW ayIUTOPUM ¥ B COOTBETCTBUHM C HHUM COCTaBISTH YCTHBIE U
MMChbMEHHBIE TEKCTHI C UCIIOJIB30BaHUEM WITIOCTPATUBHBIX MaTEPHAIOB.

CoBMecTHas AeITelIbHOCTD (COTPYIHNYECTBO):

® [IOHMMAaTh ¥ UCIOJIB30BaTh IMPEUMYINECTBA KOMAHIHOW W WHIUBHUIYaTIbHOU
paboThl TIpH pENICHUH KOHKPETHOM OWOJOTHYecKOd MpoOIemMbl, O0OOCHOBHIBATH
HEOOXOAMMOCTh TPUMEHCHHS TPYNIOBBIX (OpM B3aUMOJCHCTBUS TIPU PEIICHUU
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [PUHUMATH 1€ COBMECTHOM NESITEIBHOCTH, KOJJIEKTUBHO CTPOUTH JACHCTBHUS IO €€
JIOCTIKEHUIO:  paclpeieNiaTh poJid, JIOTOBApUBATHCS, OOCYXKJaTh IMpoIlecc U
pe3yabTaT COBMECTHOM pabOTHI;

® YMETh 00001IaTh MHEHHS HECKOJBKUX JIIOJICH, TPOSIBISITE TOTOBHOCTH
PYKOBOJIUTb, BBIOJHATH MOPYYECHUS, TOAUUHATHCS;

® [UJJAHUPOBATh OPraHHU3aLMI0 COBMECTHON padoOThI, ONPEAENATh CBOI pOJb (C
y4€TOM TMPEANOYTEHHH W BO3MOXKHOCTEH BCEX YYAaCTHMKOB B3aUMOJICHCTBUSA),
pacrpenensaTh 3aJadyd  MEXIy WIEHAaMH KOMaHIbl, Yy4YacTBOBaTb B TIPYIIOBBIX
dbopMax paboThl (00CYKIeHUSA, 0OMEH MHCHUSIMH, MO3TOBBIC IITYPMBI U UHBIC);

® BBIMIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTATh KaY€CTBEHHOTO pe3yjibTaTa [0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMH YWICHAMH KOMAaH]IbL;

® OIICHMBAaTh KAauyeCTBO CBOETO BKJaJa B OOMMI MNPOAYKT MO KPUTEPHUSM,
CaMOCTOSITEIILHO chOpMYJIUPOBAHHBIM  YYaCTHUKAMU  B3aUMOJICHCTBUS;
CpPaBHHUBATh PE3YJIbTAThl C MCXOJIHOM 3aJadyeil M BKJIAJ KaXXIOro0 4j€Ha KOMaHIbl B
JOCTIKEHHUE  Pe3yJbTaTOB, pasleisaTh cdepy OTBETCTBEHHOCTH U  MPOSBISATH
TOTOBHOCTBH K MPEIOCTABICHUIO OTYETA MEPE TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAIBHBIX KOMMYHMKATUBHBIX JEUCTBUHM, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTh COIUAJIBHBIX HABBIKOB W AMOIMOHAJIBLHOIO
WHTEJUIEKTA IIIKOJbHUKOB.

B ciepe oenadenus ynueepcanrvuviMu YUeOHbIMU PeSYIIMUBHBIMU  OCLCMBUAMU.
CaMoopraHu3anms:

® BBISABIATH MPOOJIEMbl ISl PEIICHUS] B JKU3HEHHBIX M YYEOHBIX CUTyalMsIX,
HCIIOJIB3Ys OMOJIOTUUECKHE 3HAHKS,

® OpPUCHTUPOBATHCS B PA3NIMYHBIX OJXO0aX MPUHATHS pellieHUH (MHIUBHIYaTbHOEC,
MPUHSATUE PEIICHHS B TPYIIIE, IPUHITHAE PEUICHUHN TPYIIION);

® CaMOCTOSITENIbHO COCTaBJISITH QITOPUTM pEIIeHUs 3aaadn (WM €ro 4acTh),
BbIOMpaTh crmoco0  pemeHUss y4eOHOM  OuoNorMueckoil 3agauyd  Cc  y4éTom
UMEIOLINXCA  PECYpCOB U COOCTBEHHBIX  BO3MOXHOCTEH,  apryMEHTHpPOBATh
npearaéMble BApUAHThI PEIICHHIH;

® COCTaBJIATh IUIAH JeicTBUi (MUIaH peanu3alid  HAMEUEHHOTO — aJropuTMa
pElIeHus1), KOPPEKTUPOBATh MPENJIOKEHHBIA QJITOPUTM C Y4ETOM TOTy4YEHUS
HOBBIX OMOJIOTMUECKUX 3HAHUI 00 N3y4aeMoM OHOJIOTHYECKOM O0BEKTE;

e JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.



CaMOKOHTPOJIb (pediekcus):
® BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMH B PEDICKCHH;
® 1aBaTh aJEKBATHYIO OIICHKY CUTYyaIluu U Mpejiarath iaH e€ N3MCHCHHUS,

® YUNUTHIBATh KOHTEKCT WM MNPEABUMETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHUKHYTHh NP
pelIeHun ydeOHOM OMOJIOTMYECKON 3ajauyd, aJalTHPOBaTh PEIICHHE K
MEHSIOIIMMCS 00CTOSTEIILCTBAM;

® OOBSACHITh MPUUMHBI JOCTHKEHUS (HEHOCTHIXKEHMS) PE3YyJbTAaTOB JEATEIbHOCTH,
JaBaTh OICHKY MPUOOPETEHHOMY OIBITY, YMETh HAaxOJUTh IIO3UTUBHOE B
MPOM3OIIEAIIEN CUTYalNH;

® BHOCUTH KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIIMXCS CUTYaIui, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

® OIICHHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM.

OMOIMOHAJILHBIA HHTEJUIEKT:

® pa3iInyaTh, Ha3blBaTh U YMOPaBISATh COOCTBEHHBIMU JMOIMUSMU U SMOLMSIMU
IpYTUX;

® BBUIBJISATH U AHAJM3UPOBATH NPUYUHBI SMOLIHI;

® CTaBUTh ce0s HAa MECTO JPYroro 4ejoBeKa, MOHMMaThb MOTHBBI U HaMEPEHHs
IPYroro;

® PEryJaupoBaTh CIOCOO BHIPAKEHUS IMOLIMIA.

o [Ipunsitue ceds u Ipyrux;

® OCO3HaHHO OTHOCHUTBHCS K IPYTOMY YEJIOBEKY, €Er0 MHEHUIO;

® [IpU3HABaTh CBOE MMPABO HA OIIMOKY M TaKOE K€ MPaBO JIPYroro;

® OTKPBITOCTb CE€0E U IPYTUM;

® 0CO3HAaBaTh HEBO3MOYKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

® OBJAJCTh CUCTEMON YHUBEPCAIBHBIX YUYEOHBIX PETYISTHUBHBIX JCHUCTBUH, KOTOpas
obOecrieunBaer (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
MO3UIIUS  JIMYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTH (yIpPaBJICHHUS COOOM,
CaMOJUCUHUIUIMHBI, yCTOMYUBOTO MTOBEJICHHUS ).

IIpeameTHbIe pe3yJbTaThl OCBOCHUS ITporpaMmsl B
MO3HaBaTeNIbHON (MHTEIJICKTyalbHOU) cepe:

MPUOOPETEHUE OMbITA MCIIOIH30BAHUS METOJ0B OMOJIOTMUECKOM HAYKH C IEJIBIO
M3yUYeHHS] OMOJIOTUYECKUX OOBEKTOB, SIBJICHUM U MPOIECCOB: HAOJIO/IEHHUE, OMUCAHNUE,
MPOBEJICHUE HECJIOXKHBIX OMOJOTUYECKUX OIBITOB M AKCIEPUMEHTOB, B TOM YHUCIIE C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U TU(PPOBBIX OMOJIOTHIECKUX TPUOOPOB U UHCTPYMEHTOB;

dbopMHUpOBaHNE YMEHHS UHTETPUPOBATH OMOJOTUYECKUE 3HAHUS CO 3HAHUSIMU W3
APYruX y4eOHbIX mpeaMeToB (PU3UKH, XUMUHU, Teorpaduu, UCTOPUH, OOIIECTBO3HAHMSI
UT. 1.);



dbopMupoBaHUEe yMEHUW peraTh ydeOHbIE 3aa4l OMOJOTHYECKOTO COACpKAHUS,
BBISIBJISITH ~ TPUYMHHO-CJICJICTBEHHBIC  CBSI3M,  NPOBOAWTH  KA4€CTBEHHBIE |
KOJIMYECTBEHHBIC PACUETHI, JICJIaTh BEIBOABI HA OCHOBAHUH MOJYYEHHBIX PE3yIhbTaTOB;

dbopMHupoBaHWE YMEHHS IUIAHUPOBATh YYEOHOE WCCIIENOBAHWE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOU 1eNu: (POopMyIHpOBaTh MPoOIEMy, THIIOTE3Y U CTAaBUTh
3a/1a4yd MCCJICIOBAaHWs, BBIOMPATHh aJIEKBATHO ITOCTABICHHOW IIEM METOBI, JICNaTh
BBIBO/IBI 10 PE3yJIbTaTaM MCCIICOBAHUS W MMPOCKTHOMN JEITeIHHOCTH;

dopmupoBanue WHTEepeca K  YIUIYOJICHHIO  OWMOJIOTHYECKMX  3HAHUU
(mpennpodriibHas TOATOTOBKA U MPOodecCHOHaIbHAS OPUEHTAIUS ) M BRIOOPY OMOJIOTHH
Kak MpOQIIBHOTO IpeIMeTa Ha CTYIICHH CPETHETO MOJTHOTO 00pa30oBaHus Jisl OyayIiei
npo(eCCUOHATBFHON JICSITENFHOCTH, B 0OJACTH OWOJOTHH, MEIUIMHBI, SKOJOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO351CTBA;

BIIQJICHUE HaBBIKaMH  paboTel ¢ wWH(pOpManUel eCTECTBEHHO-HAYYHOTO
COJIep>KaHMs, MPEJCTABICHHOW B pa3HoW ¢opme (B BUAEC TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, auarpamMm, Mojelied, H300paKeHui), KPUTUYECKOTO aHaiIu3a
nH(OPMAITUY U OIICHKH €€ JTOCTOBEPHOCTH,

YMEHUE HWHTETPUPOBATh OWOJIOTMYECKUE 3HAHUS CO 3HAHWSAMHU JPYTUX YICOHBIX
MIPEAMETOB; UHTEPEC K yriayOJeHUI0 OMOIOTHYECKUX 3HAHUM M BBIOOPY OMOJIOTHUH Kak
npodUILHOTO MpeaMeTa Ha YPOBHE CpeaHero oOmiero oOpaszoBaHus s Oyayiei
MpOoECCUOHANILHON  JESATENBHOCTY B 00JIACTH OWOJIOTHH, MEAMIMHBI, SKOJOTHUH,
BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, TMHUIIEBON IMPOMBINUICHHOCTH, IICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE MPEICTABICHUS 0 MAaTEPHAIUCTUYECKON CYITHOCTH
T€HOMOB >KHBBIX OPTaHU3MOB U PETYJISIINIO UX PAOOTHI,

3HaHHE OCHOBHBIX (DaKTOPOB OKPY’KAIOIIEH CpPE/bl, BIMSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHUE JKUBBIX OPTAaHU3MOB, aJaNTalHi K (haKTopaM OKPYKaIoIIeH CPe/ibl;

3HAaHHE OCHOBHBIX IMOAXOJ0B OMOTEXHOJOTHHU, UCIOJH30BAHUS €€ JOCTHIKEHUU B
COBPEMCHHOM XU3HM YEJIOBEKa, 0COOCHHOCTH WCITOJI30BAHUS )KMUBBIX OPTaHU3MOB JIJIS
MIPOM3BOACTBEHHBIX HYK]T YCIIOBEKA,

3HAHUE OCHOBHBIX TOJXOJIOB CEJICKIMU W OMOTEXHOJIOTHH KYJbTYPHBIX PacTCHH,
XapaKTepU30BaTh T'CHETHYECKH  MOAU(PUIIMPOBAHHBIE  pACTEHUs, ONEPHPOBATH
MOHATUSAMH, THOpUIW3ANMS, OTHAJICHHAas TUOPHIM3AIUsA, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHcPopMarlysi, MyTareHes, TeHeTHIECKOe PEIaKTHPOBAHNUE;

MOHUMAHUE  MOJICKYJSIPHBIX ~ MEXaHW3MOB  pealM3allid  HAaCJIEeICTBEHHOU
nH(pOpMaIUK 1 yMEHUE CBOOOIHO OTICPUPOBATH OCHOBHBIMH IMMOHATHSIMH MOJICKYJISIPHON
OMOJIOTUH U €€ COBPEMEHHBIX HANIPABJICHUI — F€HOMHKH, METAr€HOMUKH, TPOTCOMUKH;

3HaHNE OCHOBHBIX 3a00JICBAaHHMI YEJIOBEKA, MEXaHW3MOB MX Pa3BUTHS, CIIOCOOaX
WX IMATHOCTHKY U JICUCHUS;



dbopMHUpOBaHHWE YMEHMSI HCIOJIb30BaTh MOHSATHIHBIA amnmapaT U CUMBOJIMYECKUIN
A3bIK T€HETHKH, T'PaMOTHOE IPUMEHEHHWE HAay4YHbIX TEPMHUHOB, IOHATHWA, TEOPHIA,
3aKOHOB [IJIsi OOBSICHEHUS HAOMIOAAEMbIX OHOJIOTHYECKUX OOBEKTOB, SIBICHUN U
MIPOLIECCOB, MO3BOJISIIOIINX 3aT0KHUTh PYHIAMEHT HAyYHOTO MHUPOBO33PECHHUS.

B 11eHHOCTHO-OpHEHTALMOHHOM cdepe:
3HAHUE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTMI MOJIEKYJSIPHON OHOJOoruu
MO3BOJISIET  YCIEIIHO pelaTh Takue 37000JHEBHbIE MPOOJIEMBbI, KakK OXpaHa

OKp}I)KaIOH_ICﬁ cpeabl, COXPAaHCHUC 3O0POBbA YCIOBCKA, KOHTPOJb W BOCCTAHOBJICHHC
OKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak ;KHBOTHBIE U PACTEHHS MPUCIOCAOINBAIOTCH» (IBOJTIOIHOHHAS
IKoJorus) 5-6 knaccenl (34 yaca)

OrpannueHus
MOP(}OJIOTUUECKUX U
(U3MOIOTHYECKUX Al TaIIHi.
[ToueMy opraHu3Msl HE
CTaHOBSITCSI OECKOHEYHO
OOJBIINMH, MAJICHEKUMU,
BCESITHBIM.

TeMbl OcHOBHOE coiep:KaHue JlesiTEILHOCTD
IKOJbHUKOB
1. MBI uccieayem CBOICTBA U CTPOEHUE KUBBIX HccnenoBarenbckue
"KUBbI€ 00beKThI OpraHU3MOB (CTPOCHHUE KIIETKH). | paboThl «Bce nmu (CHHUITBI,
(6 u) Bun, ocoOb — opranusm kak Oenmku, Oepe3bl W T.J.)
euHas cuctemMa. AanTaiuu OJINHAKOBbIE?
(mpucniocobnenus). [onsitue PoTOKBECTY.
rOMEOCTa3a JXKUBOro oprannsMa. | IIpaktnueckas pabora
Cnioco6bl ero mojjiep kaHusl. «CocraBnsgem KHUTY

PEKOPIOB  pACTEHUUN W
JKMBOTHBIX HAILIETO Kpash».

2. Bansinue
OKPYKAKOLIEH
Ccpeabl HA KUBbIE
opranu3msl (12 4)

DaKTOPBI OKPYKAIOIIECH CPEIbI
(abuoTmyeckue, OMOTUYECKHUE,
aHTpornorennsie). [Ipumepsr
abnoTtuueckux (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSTHUE HA )KU3HEIEATEILHOCTD
KUBBIX OPTaHU3MOB:
TEeMIIepaTypa, CBET, BIAKHOCTb.
OcHOBHBIE 3aKOHOMEPHOCTHU
MPUCTIOCOOJICHHSI )KUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCTH M CBET.

[IpakTueckoe 3aHsATHE
«IBet u Temno» (Kyouku
JIbJ1a B3BECUTh, MOJIOKUTH
B vawku [letpu Ha
Pa3HOIIBETHYIO Oymary,
gyepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpee
pacrasin).

[IpakTHueckoe 3aHsATHE
«Yro pactBopsiercs B
BOJIE» (IKCIIEPUMEHT
«Kugxuit mom»).
[IpakTHueckoe 3aHsATHE
«nuddysus Bemects B
BoJie (pacTBOPHI)»,
«JIBrkeHMEe pacTBOPOB IO
IBETKY.

IIpakTHueckoe 3aHsTHe
«JIen miaBaeT B BoJE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
IIpakTueckoe 3aHsTue
«Jlen pu 3amep3aHnuu




pacmpseTcs
(paspyieHue kaMHs
(mouBooOpazoBanue),
3aMep3aHUE KIIETOK).
[IpakTueckoe 3aHsaTHE
«ly6a» (kyOuku apaa
3aBEPHYTh B Pa3HbII
MaTtepual, B3BECUTD).
[IpakTueckoe 3aHsaTHE
«ITurmeHTh) (MOKHO
pa3JleTUTh Ha BaTMaHE
KpacuTesu U3
dhomacTepoBy.
[IpakTueckoe 3aHsaTHE
«Kax )KHBOTHBIE ILIABAIOT
B Bojie» (DKCIIEPHMEHT C
MTATIETKOM ).
HccnenoBarenbekue
paboThl «Biusinue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa IOYBBI) Ha
pPacTEeHHUS B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX
YCIOBUAX» (Ha JOCTYITHOM

Marepuane).
3. BzanmogeiictBusa | buotnyeckne Gpaxkropsr. Uccnenosarenbekast
’KUBBIX OPTaHU3MOB | 3aKOHOMEPHOCTHU Pa3BUTHUS pabota «HabmroneHns 3a
(4 v) MEKBUIOBBIX B3aMMOOTHOIICHUSIMA
B3aUMOOTHOILIEHUN. XKUBOTHBIX TIPU

KosBomtonus (XUIHUK-KEPTBA;
Mapa3uT-X0351MH) DBOJIIOIHUS
CTpaTrerui J0ObIBaHUS MHUILLH.
CommansHocTh. Bunbi-
BCesieHLBI. [lepeuens pacTenunii-
BpPEIIUTEIIEH.

JOOBIBAHUH MUIIN
(KOpMYIIKHY JJ1s1 ITUL, TS
TOPOJACKHUX WJIH CEIIbCKUX
’KUBOTHBIX). BeO-
KaMepbD».
HccnenoBaTenbckas
pabota
«Pacnpocrpanenue
BUJI0B-CUHAHTPOIIOB B
Hallled MECTHOCTHY




A. Yes10BeK B KU3HU
pacTeHum u
"KHBOTHBIX? (6 1)

AHTpPOIOTreHHBIE (DAKTOPBHI.
ITpaBaa nu, 4TO NEPBOOBITHBIE
JIFOJM JKUJIN B TADMOHUU C
npupoaoil. OJoMaIHUBaHUE U
MpPUPYUYEHHUE )KUBOTHBIX U
pacteHuii. 3aueM cracartb
BBIMHPAIOLIUE BUBI, KaK 3TO
nenatb. KynpTypHbIe pacTeHus u
ux qukue npenku. [louemy
BAXHO UX COXPAHSATH.
Pa3znooOpa3zue KyIbTypHBIX
pacTeHU U UX 3HAYECHUE B
KU3HU yenoBeka. KpacHas kHura
Bareil reppuropun. Oco6o
OXpaHsieMble TEPPUTOPHUH,
3anoBeHUKU Poccuu n mupa.

[TpakTrueckas pabora
«Pa3zHooOpasue
KyJBTYPHBIX PACTCHHUI B
BaIllleM PETHOHEY.
HccnenoBarenbekas
pabota «Bnusiaue
aHTPOTIOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUH B
ropo/ie/HaceIcHHOM
ITYHKTEY.
DKCKypcus/mpaKkTHIecKast
pabota «OOIIT B Bamem
pPETHOHE — YHUKAIbHBIC
OOBEKTHI IPUPOIBI».

5. JKO0JIOrHYeCKHe
HUHU (6 4)

buocdepa — ogna u3
BaKHEUIITUX 000JI0UEK 3eMIIH.
YTto Takoe «3KOJIOTHIECKHE
HUIIW» W KaK OHU
dopmupytrorca? GopMupoBaHue

Hccnenosarenbckue
paboThl «DKOIOTUYECKUE
HUIIU BOKPYT TEOS —
onucaHue GakTopoB
OKpY>KaroIIen Cpesibh».

3HaHUU 110 OMOopa3HOOOPaA3HIO HccnenoBarenbckue
KUZHEHHBIX (OpM, paboTHI
MOBEJCHYCCKUX «DeHoIoTHYECKHE
MPUCIIOCOOJICHUIH, HaOJIIOJICHUS.
MoAU(pUKALIMOHHAS
HU3MEHYHMBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIECTBA U X TUIIBL.
PaszButHe u cMeHBI
PaCTUTEIIbHBIX COOOIIECTB.

Moayab «OcHOBBI pacTeHHEeBOACTBA» 7-8 Kiacchl (68 yacoB)

Tembl OcHoOBHOe conepxaHune JesATeILHOCTH

KOJbHUKOB

Tema 1. BBenenue B
pacTeHneBoaACTBO (2

)

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIpAILLIMBAHNS PACTCHUM.
Hcropus pazsurus
arpOXMMHUYECKUX 3HAHUU
(pabote M.B. JlomoHocoBa, HO.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssesa,
IT.A. KocteiueBa, /I.H.

[IpakTuueckas pabora
«bouxka JInbuxay.




[TpstHUIITHUKOBA U TIp.).

Tema 2.
ArporexHu4ecKui
IKCepuMeHT (6 1)

[IpaBuia mocTaHOBKU
arpo3KCIEpUMEHTOB.
ITocTaHOBKA SKCIEPUMEHTOB C
pacTeHusiMUA. Bb10Op TEMBI,
COCTABJICHHE TUIIOTE3bI, LIETU U
3aJ1a4 SKCIIEPUMEHTA 110
BBIPAIIMBAaHUIO PACTEHUI B
KOHTPOJIUPYEMOMU Cperie.
KonTponu, noBropHoCcTH,
MIPOBEICHHUE IKCIIEPUMEHTA.
[InannpoBaHMe SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
AKCIIEPUMEHTA.

OcBoeHue TeXHOJI0Trnn
KpPYTJIOTOJUYHOTO BBIPALIMBAHUS
caJaToB U MUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCJIOBHSX.

HccnenoBarenbekas
pabota «DaxTopHl,
BJIMSIIOIIME HA
npopactaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTrueckas padora
«CO0p yCTaHOBKH JIJIs
BBIpAIIMBAaHUs PAaCTEHUIl B
KOHTPOJIHUPYEMbIX
YCIIOBUSIX).

Tema 3. Poasb
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 g)

Bopa. PactBop. BeITshkKa.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poib xumuyeckux
AJIEMEHTOB B TUTAHUU PACTEHUIA.
[TosyyeHne nmuTaTenbHBIX
BEIIIECTB PACTCHUSMH.

VY no6penusi: opraHuuecKue,
MUHEPAJIbHBIE,
MHKpoOHOIoTHIecKre. THITbI
NHUTaHUs pacTeHuil. Bo3aymiHoe
1 MUHEPAJIbHOE (KOPHEBOE)
nuTaHue pacteHuii. Tpancrmopt
MATATEJIbHBIX BEILIECTB
PACTEHUI: BOCXOIAIINN U
HUCXOIAINN TOK. BaxkHenmme
KaJIniiHbIe, OCPOpPHBIE U
a30THBIE yAO0OpEeHUs, UX
cBorcTBa. [IpocThIe U COXKHBIE
yao0OpeHusl.

Poct u pazButue pacreHuii:
ATambl OHTOTeHe3a, PaKTopshl,
BIIASIOLIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJIOK, IUTaHUE,
cyocTpar.

Oco0eHHOCTH TTUTAHUS

[IpakTrueckas padorta
«CXeMbl MATATEIbHBIX
pactBopoB. Pacuer 103
yaoOpeHuit st
MUTATEIbHBIX PACTBOPOBY.
[IpakTrueckas padorta
«IIpaBuna cMemmBanus
yI00peHui»
[IpakTuueckas pabora
«IInTaHne pacTeHnit:
TEXHOJIOTUS
IIPUTOTOBJICHMSI
NIUTaTEIbHBIX PACTBOPOB
JUISL pa3HBIX KYJIbTYp».
[IpakTruueckas paborta
«MoOHUTOpHHT
MUHEPAIBHOIO MMUTAHUS
pPacCTEHUI».
[IpakTuueckas pabora
«PacturenpHas
JTIMAarHOCTUKA.
NccnenoBarenbekas
pabota «Or1eHka
COCTOSIHHSI KOMHATHBIX
pacTeHul, paCTeHUN HA
LIKOJIBHOM TEPPUTOPUH,




pacTeHui a30TOM. A30T H €ro 3HaueHHE B KU3HU
pactenuii. @opMbl|a30Ta U UX MPEBPAIICHUE B
nouse. Victounuky pocdopa i pacTeHHs.
3nadenne pochopconeprammx COCTMHCHAN B
KJIeTKe. POJTb MakpoO3IprudecKux CoeAMHEHUH
dbocdopa B SHEPreTHIECKOM OOMEHE.

Bnustaue xanus Ha pusnuecKkue cBOMCTBa
IPOTOILIA3MBbI, HA (PEPMEHTHI YTICBOJOPOJHOTO
oOMeHa, cuHTe3 OeJikoB U Ap. Poib kamus B
TOJIep’)KaHUM HOHHOTO OanaHca B TKaHSX, B
nporieccax camoperyisiun. PerymisropHas u
CTPYKTYypOoOOpa3oBaTeNnbHas poJib KajblUs. Y4acTue
B 00pa30BaHUM KJIGTOYHON CTEHKH, MOIeP KaHUH
CTPYKTYPhI MEMOPAH U PETYJIISIHS UX
NPOHMIIAEMOCTH. 3HAUYCHHE MArHUs B METa0OJIM3ME
pacteHuii. Marnuii B coctaBe Xjgopoduuia,
CXOJICTBO XJIOPO(HILIA U TeMOTIIOONHA KaK
CBHJIETEJICTBO €AMHCTBA OPTaHMYECKOTO MUPA.
Cepa u ero OCHOBHBIE COCTMHEHHUS, UX POJIb B
CTPYKTYpPHOU OpraHM3aliy KIETKH, YIacTUE B
OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIHIX
MukposnemenTsl. [IpencraBienns o poin
MHUKPOAJIEMEHTOB B METa00IM3ME PACTECHHIA.
Oco0EHHOCTH TIOCTYTUICHUSI MUKPOJJIEMEHTOB B
pacrenusi. CHHEPTri3M U aHTarOHU3M

yCTaHOBKA IIPUYUH
NaTOJIOTMYECKHUX
cocTostHUH (TIpu
HaJTUYUN )».
Hccnenosarenbckas
pabota «O1ieHKa BIUSHUA
Pa3IMYHBIX AJIIEMEHTOB Ha
COCTOSIHUE PaCTCHHI
(cocTaBiieHUE Pa3IMYHbIX
OJIKOPMOK )».




AJIEMEHTOB ITUTAHUS PACTEHUU.
PacturenpHas auarHoctuka u
METO/Ibl UACHTHUPUKALIUH
HEI0CTaTKa/N30bITKA 3JIEMEHTOB
IIATAHMS.

Tema 4.
Peryasitopsl pocta
pactenuii. 3amura
pacrennii (4 4)

[lonsATHe 0 perynsaTropax pocra
pacteHuit. CTUMYISITOPBI pOCcTa
— (PUTOrOPMOHBI (ayKCHHBI,
ruO0epEIIHHBI, INTOKUHUHBI).
NHrubutopsl pocta pacTeHUM:
1. npupoausie (adcumzoBas
KHCIJIOTa U HEKOTOPbIE
(dheHOoTbHBIC BEIIECTBA
(nkymapoBasi, KOpH4IHas,
CAJIMIIMIIOBAsI KUCIIOTHI).

2. CHHTETUYECKHE
(MOp(daKkTHHBI, peTapaHThI,
nedoaruanThl, JECUKAHTHI,
repouruabl). DUTOMOHUTOPUHT
U OIICHKA COCTOSIHUS PAaCTEHUM.
CoBpeMeHHBIE CIIOCOOBI
MOHUTOPUHTA.

3amura pacTeHuil ot
BPEUTENICH: OCHOBBI
ouomeToja.

[IpakTnueckas padota
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUSA
pactenuii. CoBpeMEHHBbIE
CIIOCOOBI MOHUTOPUHT Y.

UccnepoBarenbckas
pabota «Bnusinue
rerepoaykcruHa Ha
npopactanue (pocT Ha
Pa3HbBIX CTAUAX, B PA3HBIX
YCIJIOBUSIX) Pa3TUYHBIX
pacTeHun».

[IpakTruueckas padora
«MHcekTapuu: npasuia u
yCIJIOBUS pa3BeACHUSA
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMoYBeHHAas
KYJbTYPbl, X
NpUMeHeHNE B
BbIPpAIIIUBAHUM
pacTeHui.
dusnojorus
pacrenuii (8 1)

BonHas, necuanasi 1 moYBEHHAs
KYJBTYPBI, UX TPUMEHECHUE B
BBIPAIIMBAHUU PACTEHUMU.
[IpoBeneHne BOABI B KOPHE U
cTebJie pacTeHHIA.

BonHbll peXuM pacTEHUN:
CTPOEHUE YCThHUIL: (PAKTOPBI,
BIIMSIIOLIME HA UX PACKPBITUE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
pEryJISIIIUU UCTIAPEHHUS BJIaru
pacTeHuEM.

DOTOCUHTE3 — YHUKAJIbHBIN
MpolLecc pacTeHui. TeMHOBas 1
cBeroBas (a3el PoTOCUHTESA.
3HayeHue porocuHTe3a s
YKUBBIX OpraHU3MOB. DaKTOPHI
pOCTa pacTeHU: BO3AYX U
aspanus. [logzeMHoe apIxaHune
pacTeHUM: COCTAB IIOYBEHHOTO
BO3/yxa, ra3000MeH. ["a3000MeH

[IpakTuueckas padora
«KopHeBoe naBieHue.
[IpakTuueckas pabora
«IIpurorosnenue
npenapara yCThHII
METOZIOM CJIETIKAY.
Hccnenosarenbckue
paboTsl «BnusHue
YCJIOBUM COEPKAHUS
pacTEeHH Ha KOJIMYECTBO
YCTBUID).

[IpakTuueckas padora
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTHU
XJIOPOILIACTOBY.
Hccnenosarenbckas
pabota «Omnpenenenue
xjopoduina A u b,
OLICHKA




pu 6€CTIOYBEHHOM
BBIpAIIBAHUH.

(bOoTOCHHTETHYECKOU
AKTUBHOCTU PACTEHUN U
(bakTOpOB, BIMSIONIMX Ha
HEey.

[IpakTuueckas paborta
«Anspanus, COz u O;.
JIpIXaHue pacTeHUN.
[IpakTuueckas pabota
«/lpIxaHue pacTeHNN:
OIICHKA MHTEHCUBHOCTH
JIBIXaHHS] PACTCHUU U
IIJIO/IOBY.
HccnenoBarenbckue
paboThl «BnustaMe
crnoco0a BhIPAIMBAHUS
(cocTaBa mUTATEILHOM
CMECH, CXEMbI BHECCHH)
Ha POCT U pa3BUTUS
Pa3JINYHBIX PACTEHUIN.

Tema 6.
KyabTypHble
pacTreHus.
CoBpemeHHbIe

ACMEKThI CeJIeKIHU
(20 v)

Kak uenoBek cTay UCTIOIB30BaTh
pactenus? CBsA3b pa3BUTHSA
LMBUJIM3ALIMH YEJI0BEKa 1
OJIOMaIlIHUBAHUS PACTCHUH.
JlomecTukanus.
HacnencrBeHHOCTE N
W3MEHYMBOCTh — OCHOBHBIC
CBOMCTBA )KMBBIX OPTAaHU3MOB.
HN3menunBocTh. Buasl
M3MEHYUBOCTbD.

I'en —MarepuanbHbIA HOCUTEID
HACJICJICTBEHHOCTH U
M3MEeHUYMBOCTHU. HyKIilenHOBbIE
KHUCJIOTHI. JIokanmu3aius
F€HETUYECKOT0 MaTepuasa B
KJeTKe. [leieHre KIIeToK.
Pernmukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHOM OWOJIOTHH.
Tpaunckpunuus. Tpancusuus.
Myrannu.

D¢ dexT OYTHIIIOUHOTO
TOPJIBIIIKA ¥ TEHETUYECKOE
pazHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITOCOOBI

[uckyccus
«/lomecTtukanusi, Bce 11
pacTeHUs U )KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YEIIOBEKOM UM
0JIOMaIIHUBAIOTCA?
MOo>XHO 71 cunuTaTh
TapakaHa 0JIOMallTHEHHBIM
AKUBOTHBIM?».
[IpakTuueckas paborta
«MoaudukanuoHHas
U3MEHYHUBOCTH (JIUCTHS,
UTOJIKHA C OJTHOTO
JiepeBa)y.

[IpakTuueckas paborta
«I'eH — mHCTpYKIMS 1O
cOopke kieTku (Ha Oucepe
WA KOHCTPYKTOPE)».
[IpakTuueckas paborta
«MyTtaius Ha 6yTepOpojie
(J1r0601 0OBEKT U3
npeapIayel padboTsl, Tae
W3MEHEHNE HHCTPYKIIUU
MPUBEAET K U3BMEHEHHUIO
BHEIITHETO BHJIA
00BEKTa)».




COXPaHCHHS T€HETHUECKUX
pecypcoB pactenuii (eX Situ u in
situ).

3nauenue padbot H.W. BaBuiosa.

3aKOH TOMOJIOTHYECKUX PSAIOB.
LlenTpBI IPOUCXOXKACHUSA
KyJIbTYpHBIX pactennii H.W.
Basunona u I1.M. )KykoBckoro.
OCHOBHBIE METO/IbI CEJNIEKIINH.
I'ubpuanzanus. @opmsl oTOOPA.
OcCHOBHbBIE HAaNPaBIECHUS
CEJICKIINU: YIIy4IlICHUE
YPOKANHOCTH, YCTOUYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

EcTb 1 sxu3Hb B mpoOupke?
buotexHomorus KyabTypHBIX
pAaCTECHUM.

Kak uenoBek moxer
MOAUGUIIMPOBATH PACTCHUS?
['eneTnueckoe peakTUPOBAHUE.
CoBpeMeHHBIE TTOAXO0IbI U
JIOCTUKEHUS TEHETUYECKOTO
pPENAaKTUPOBAHUS PACTECHUI.

[TpakTrueckas pabota 1o
rpynnam «OTKyna Ha
HAIIUX CTOJaX
(bPYKTHI/OBOIIH/3TAKK.
[IpakTrueckas paborta
«Bpipammaem ropox. Kak
IIPOBECTU CKPEILMBAHUE Y
ropoxay.
HccnenoBarenbekas
paboTta «BripanBanue
pacTeHuil B IpoOHpPKeE»
(MOXHO BOCIIOJIb30BaThCs
pe3yJibTaTaMu
IPEIbITYIINX
HKCIIEPUMEHTOB TI0
COCTaBIICHUIO
NUTATEJIbHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTrueckas padorta
«]'eHOMHBIE HOKHUIIEI

(MonenupoBaHue padOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTureabHan

npoaykuus (8 1)

HanzemHuble 1 mog3eMHbie
opranbl pacteHuid. [ToGer u
BUIOU3MEHEHHBII TOOer
pactenuii. CriocoObl
Pa3MHOKEHUS PACTECHUN.
[TonsTHE O KaYeCTBE MPOLYKTOB
nutanus. [IpobGaemsl
KOHKYPEHIIUN OTE€YECTBEHHBIX
MPOAYKTOB MUTAHUS C
MMIOOPTHBIMU. JlorHCcTHKA
JIOCTaBKU U CPEACTBA
COXpaHEHUS TTPOIYKTOB
MUTAHUS.

Mukpo3eneHb: N0JIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAIU3
npoaykuu. OCHOBBI
criekTpodoToMeTpHH.
[TorenmomeTpus.
Xpomarorpadus.

[IpakTuueckas paborta
«IIpenenbHO TOMyCTUMBIE
koHueHtpanuu (II1K) u
METOJIbI KOHTPOJIS
0e30mMmacHOCTH
PACTUTENbHBIX IPOIYKTOB
MTATAHUS.
HccnenoBarenbekas
pabota «Or1eHKa KauecTBa
BBIPAILLICHHOM
MUKpO3eJIeHn» (71100
CBOS, TMOO U3 Mara3uHa).
[IpakTruueckas paborta
«Metobpl OLIeHKH
Ka4yeCTBa paCTUTEIIbHON
MPOAYKIIUU: XpaHEHUE U
COXPaHHOCTb
MUTATEJIbHBIX BEIIECTBY
(mo moctynmHOMY
000PYI0BAHUIO).
Hccaenosarenbckas




pa3HOM CpoKe (crocobe

MoayJb «BbHOTEXHO0J10

pabota «Onpenenenue BuramuHa C MeTo10M 00paTHOTO Ti

) XpaHCHHSI.

rusi» 7-8 kiaaccol (68 yacoB)

ATPOBAHU B IIJIOJAX HA

TeMmbl

OcHOBHOE co/iep:KaHue

JlesITEILHOCTD
IIKOJbLHUKOB

Tema 1.

buotexHosorusa
(4 1)

ITonsiTe OMOTEXHOJIOTUHU. 3aueM
YeIIOBEKY OMOTEXHOJIOTHH, B YEM
WX TIPEUMYIIIECTBO TepPe/T
XAMHAYECKUM CHHTE30M. OCHOBHEIE
OHMOO00BEKTHI OMOTEXHOJIOTHH:
IIPOMBIITUICHHBIC
MHUKpPOOPTaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEIOBEKa,
OMOKaTaIN3aTOPBI.

CoIpbe 17151 OMOCUHTE3a U OLICHKA
€ro OMOJIOTMYECKOM IICHHOCTH.
OcCHOBHBIC HICTOYHUKH yTJIEpoO/ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
HccaenoBanue HOBBIX HCTOYHUKOB
CBIPBs (BKJIFOYAsi BOIIPOCHI €T0
MpeABapUTEIILHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIIBHBIX
cpend, B TOM YHCJIC BKIIOUYAROIINX
OMOCTUMYIISITOPBI M IPyTHE
AIIEMEHTBI YIIPABJICHUS U
OTNITUMHU3AIIAN TTPOIECCOB
OonocuHTe3a. MeTobl
OTNITUMHU3AIIUN ITUTATESIIBHBIX CPEI.

[IpakTrueckas padorta
«IIpumepsr
MIPUMEHECHUS
OHMOJIOTHYECKUX
00BEKTOB B TBOEH
JKU3HI.

Tema 2.
MuxpoouoJiorus
(12 )

[TonoxeHne npoKapuoTOB B
CHUCTEME OPTaHMYECKOTO MHUPA.
Ctpoenue 0akTepuanIbHON KIETKU.
Knaccuduxkanus 6axkreputii.
Mopdonorust 6aktepuii. [Ipoctbie
Y CJIOKHBIE METObI OKPAIINBAHUS
Oakrepuil. Dusnonorust OakTepuid:
NUTaHUe, JbIXaHue, POCT U
pa3MHOXKEHHEe. 3HAKOMCTBO C
IOMEHOM ApXxeu
(9KCTPEeMOPUIBHOCTS,
OCOOEHHOCTH CTPOEHUS KIJIETKH).

IIpakTuka.
JlaGoparopnas pabota
«DUKCHUPOBAHHBIE
npenaparbl OaKTepHil.
Omnpenenenne Gopmbl
IIPEIIOKEHHBIX
KYJBTYD
MHUKpPOOPTaHU3MOB,
HCIIOJIB3YS IIPOCTOU
METOJ OKPaCKH».
JlabopaTtopHas pabota
«Omnpenenenue Tuna




MonoyHokuCHOE U
doToTpodHbIE U X
Kunetuueckoe omy
MHUKpPOOPTaHU3MOB
Kuneruka rubenu
[TaTorenHbie OAKTE
CMEPTH, OOTYIU3M
O00pBOBI ¢ OakTepU
OECKOHEYHOCTH: ak
Mexanu3mebl AeiCT
KOMMYHUKarus 0a
[IpumeneHue 6akT
onvcaHue OMOCHHT
MHUKpPOOpTraHU3MaMm

pa3jiaraThb IJIACTHK.

Muxkpoopranusmel
HckyccTBEHHBIE ad
MUKPOOPTaHU3MaMm

CIHPTOBOE OpOKEHHUE.
eEMOTPO(HBIE OAKTEPHUH.
[CaHUe TIpoliecca pocTa

. DKCTIOHCHITHATbHASI MOJIETh POCTA.
MHUKPOOPTaHU3MOB.

puu. YymHas najnoyka u 4yepHas
cToOHSAK, TyOepkyne3. Uctopus
ATbHBIMY MHGEKIMsIMHU. Boiina
ITHOMOTUKHU TIPOTUB OAKTEPUIA.

BUI aHTUOMOTHKOB. MEXKIETOUHAS
kTepuid. YyBCTBO KBOpyMa.
epuit yennoBekoM. Kunernueckoe
'e3a MPOYKTOB

u. baktepun, KoTOpbIE MOTYT

B arpoOMOTEXHOJIOTHUH.
CoOLIMallMy PaCTEHUH C
17}

KJIETOYHOU CTEHKHU
METO/IOM OKpaIIBaHUs
o ['pamy» (ipu
HaJU4YHH PEAKTHBOB).
JlabGopaTtopHas pabota
«IIpurorosnenne
MPYKU3HEHHBIX
npenapaTroB
MOJIOYHOKHUCIIBIX
OaxkTepuity.
JlabopaTtopHas pabota
«IToceB cMbIBa € PYK Ha
yamku [lerpuy.
JlabopaTtopHas pabota
«Brprmenenne yncTon
KYJIbTYpbl OaKTEpHUIA.
Meron pa3BeacHUN.
MeTtoa UCTOIIAOIIETO
IITPUXA.
JlaGoparopnas pabota
«Mopdonoruueckas
XapaKTEePUCTUKA
BBIJICJICHHON YHCTOM
KYJbTYpBI:
XapaKTepUCTUKA
KOJIOHUH, (popMa
OakTepuil, TUI
KJIETOYHON CTCHKI.
JlaGoparopnas pabota
«CpaBHeHuE pocta
MUKPOOPIaHU3MOB Ha
yarike 06e3 1 C
n00aBICHUS
AHTUOUMOTHUKOBY.
UccnenoBarenbckas
pabota «Ilouck
MUKPOOPraHU3MOB
oOnagaronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIOY.
Hccnenosarenbckas
pabota «Briienenue

MOJIOUHOKHUCJIIBIX
OaxkTepuii,
UCCIIeIOBaHHE UX




AKTUBHOCTIW.
UccnenoBarenbekas
pabota «Bbienenue
OakTepuil MOJIE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIE TPUOBI,
JAPOKKH,
Boaopocian) (12 4)

[1necHeBbIe TPUOBI TPOTYIICHTHI
OMOJIOTMYECKH aKTUBHBIX BEIIECTB
OO0mr1ast xapaKTepUCTHKA APOAOKEH
caxapomuiieToB. ctopus
UCIIOJIb30BAHUS APOAOKEH B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoNOoruu BUHOIETUS U
XJ1€00ICUCHHS,
CHeIMaTN3UPOBAHHBIEC PACHI
Ipoxoxei. MeTabomm3M ApoAOKei.
Peakiust cnupToBOTro OpOXKEHUS.
[Tony4denne BTOpUYHBIX
MeTa0O0JIUTOB B ApoxcKax. Apoxoku
KaK MPOYIICHThI OMOTOILIUB.
[Toy4yeHnue 11e1eBbIX OCITKOB B
TPOIKAX.

Oco0eHHOCTH BET€TaTUBHOTO U
MIOJIOBOTO Pa3MHOKEHUS Y
IPOKIKEH, 3HAUYEHUE U3YUCHHUS
MHUTO3a U IUTOKUHE3A JIs
ONTUMHU3ALMHU MTPOLECCOB
KYJbTUBUPOBAHUSI IPOXIKEBBIX
IIITAaMMOB, TIOHUMAHUS TIPUYUH
MaTOT€HHOCTHU APOAOKEH U rprloB,
MOMCKa MUIIeHEH (QYyHTUIIUIOB U
Pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Mpernaparos.

Bopopocinu — nnepcnekTuBHbBIN
00BEKT ISl MPOU3BOJCTBA OEKa U
yIJIEBOIOB. buoTexHosornueckue
METO/Ibl OUYUCTKHU TBEPIBIX,
KUJKAX OTXOJIOB U Ta3000pa3HbIX
OTX0JI0B TPOU3BOACTB. CTOUYHBIC
BOABI. CXEMBI OYUCTKH.
buodunbTpsel, a3poTeHKH,
METAHTEHKH, OKCUTEHKH.
AKTHUBHBIN WI U BXOJAIINE B HETO
MHKpOOpraHusmel. Mcnonbs3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BO/I.

JlabopaTtopHas pabota
«Iloacuer KIeToK
JPOKKEN B Kamepe
['opsieBay.
JlabopaTtopHas pabota
«OO6HapyxeHHe
MPOJYKTOB CIUPTOBOIO
OpOXKEHUS: ITUIOBOTO
CIHUPTa U YTIEKUCIIOTO
razay.

JlabopaTtopHas pabota
«HaOmonenue
Pa3MHOXEHUS
JIPOXKKEBBIX KIETOK.
[IpakTrueckas padoTta
«ITomyuenue TBOpora u
Ke(upa Ha OCHOBE
MOJIOYHOKHUCJIIBIX
OaxkTepuiny.
[IpakTrueckas padoTta
«OCHOBHBIE BUbI KBaca
U X XapaKTePUCTUKA
«lpoxxu u
MOJIOYHOKHCJIbIC
OakTepuu,
MIPUMEHSEMBIC JJIS
MIPOM3BOJICTBA KBACAY.
[IpakTuueckas pabota
«CpaBHUTENBHBIN
aHaJlu3 pa3BUTHUS
JPOXKAKEN B adpOOHBIX U
aHa’POOHBIX
YCIIOBHSIX.
[IpakTruueckas pabora
«MeToapl OLICHKH
CBOWCTB
XJIe0OTIEKAPHBIX
JIPOKIKEH.
OcoOenHoctu
MIPUMEHEHUS




MIPECCOBAHHBIX,
CYIICHBIX U
WHCTaHTHBIX
TPOAIKENN.
HccnenoBarenbekas
pabota «Bnusiaue
(U3UKO-XUMHUECKUAX
(bakTOpoOB HA KAYECTBO
OMOTEXHOJIOTHYECKOU
npoayKiuu (KBac,
kedup, ceIp, XJ1ed 1
Ip.)».
HccnenoBaTenbckas
pabota «BnusHue
(hU3UKO-XUMUUECKUX
(hakTOpOB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
undopmamus (8 u)

HacnencrBeHHOCTD U
W3MEHUYMBOCTb — OCHOBHBIC
CBOIWCTBA JKMBBIX OPTaHU3MOB.
HN3menunBocTh. Bupsl
U3MEHUYMBOCTb.

['en —maTepuaabHBI HOCUTEIb
HACJICJICTBEHHOCTH U
M3MEHUYMBOCTH. HyKkitlenHOBBIE
KUCJIOTHI. JIokanu3aius
T€HETUYECKOr0 MaTepuaa B
KJIETKE. [[eJieHne KIIeTOK.
Pennukamus JIHK. OcHoBHast
JI0TMa MOJICKYJISIPHOM OMOJIOTHUH.
Tpanckpunuus. Tpancnsuuys.
Myranuu.

[IpakTrueckas paborta
«MoaupukanmoHHas
U3MEHYUBOCTH (JINCTHS,
UTOJIKU C OJHOTO
JiepeBa)y.
[IpakTrueckas padorta
«I'eH — mHCTpYKIMS 1O
cOopke KiIeTKH (Ha
oucepe i
KOHCTPYKTOPE)».
[IpakTruueckas paborta
«MyTanus Ha
oytepOpoe (modoi
0OBEKT U3 MPEIbIAYIICH
paboThI, TJIe ”3BMEHEHHE
WHCTPYKIIUU TIPUBEIIET
K U3MEHEHHUIO
BHEITHETO BU/IA

00BEKTA)».
Tema 5. [Tosto)xeHre BUPYCOB B CHCTEME IIpocmotp
Bupycosorusi (6 u) | oprannyeckoro mupa. Ctpykrypa u | AOKyMEHTAJIbHOT'O

XAMUYECKUN COCTaB BUPYCOB.
Knaccuduxkarus Bupycos.
Penponykuus Bupycos. Bupycel -
BO30YAUTENN MHPEKIMOHHBIX
0one3nel. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

buapMa 0 BUpycax.
[IpakTruueckas padora.
«Merona pa3BeeHUN.
[IpakTruueckas padora.
«TurpoBanue
O6axTeprodarony.




CBOWCTBA, IPUMEHEHHUE.
buonoruyeckue metoibl 60pbOBI €
BUPYCaMH.

Tema 6. l'ennas

OCHOBBI FT€HHON MH)XEHEPUU.

[IpakTrueckas padora

HHKEHEePHUs U Bekropa. Cnenudpuueckue «OHJIOHYKJIEa3bI
OMOTEXHOJIOTHH dbepMeHThI OaKTepHUH. pectpuknuu (pabdora ¢
(8 ) buotexHonoruu npoayKIuu HYKJICOTHUTHBIMU
0€JIKOB B OaKTEpHAIIbHBIX MOCJEA0BATEILHOCTAMHU
KyJabTypax. JJocTrkeHus: TeHHON Ha Oymare)y.
WHXEHEpUH U OUOTEXHOJIOTHUHU. [IpakTuueckas paborta
CRISPR/Cas — cucrema «I"eHHBIC HOKHUIIBI -
aJJalITUBHOTO UMMYHUTETA CRISPR/Cas
Oakrepuit u apxeit. TMO. Metonsl | (MogenupoBaHue Ha
nomyuenus ' MO. Oymare)».
Urpa-nuckyccus:
«BpIurpa rpadT Ha
coznanue I'MO».
Tema 7. JlomecTuKanus OCHOBHBIX [uckyccus
buorexHogoruu B JIOMAIITHUX >KHUBOTHBIX; «JlomecTukaius, Bce Ju
’KMBOTHOBOJICTBE COBPEMEHHBIC SKCIIEPUMEHTHI 10 pPacTEHHUsI U )KUBOTHBIE,
(8 u) JIOMECTHKAITIN KUBOTHBIX KOTOPBIE )KUBYT PSAJIOM
(ucuna, HopKa u Ap. — C YEJIOBEKOM UM
AKCTIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAIOTCS?
akajneMuka bemnsiera). MoOXHO 1 CUUTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBO/JICTBE: TPAHCIJIAaHTAIIUS | OJOMAITHEHHBIM
SMOPHOHOB, XMMEPHBIC KUBOTHBIC, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [TpakTuyeckas padora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Metonuka
POJIb TATOTEHHBIX KJIOHUPOBAHUS
MHUKPOOPTaHU3MOB M MTapa3suToB B | (MOJEIMpOBaHHUE Ha
pa3BUTHH 3a00JCBaHMIA JOMAIIHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [TpakTuyeckas padora
O0pBOBI C HUMHU; POJIb MOJIE3HBIX «CocraBiieHHE palloHa
MHUKPOCUMOHOHTOB B OPTaHU3ME MATAHUS KUBOTHOTO,
KUBOTHBIX. [TonokuTENBHOE U pacyeT pacxoJ0B Ha
mo0o4HOE (OTPHUIIATEIIBHOE) coZiepKaHUEY.
BO3JICUCTBUH aHTHOUOTUKOB Ha UccnenoBarenbckas
OpraHu3M B XOJ€ JICUCHHUS paboTta «O1eHka
’KUBOTHBIX; IIEJTN U 3a]]aUH KaueCcTBa MOJIOYHOM
BeTepuHapuu. buotexHosorus MPOAYKIUNY.
KOPMOBBIX TIpEnapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [IpakTuyeckast padbota

buorexHoJgoruu B
PaCTEeHUEeBOACTBE

I'm6punm3zanus. opmer ordopa.
OCHOBHBIE HANPABJICHUS

«BpIpammBaem ropox.
Kak IIPOBECTH




(10 u)ceneknuu: ymydil
YCTOMYMBOCTH K OMOTHY
(hakTopam.

OCHOBHBIE MOJIXO/IBI CE]
KyJIbTYPHBIX PACTEHHI,
ruOpUaN3aIns, NCKYCCT
TpaHchopmanus, MyTar
penaktupoBanue). Hctd
MCTOpHUS Pa3BUTHS BaXKE
pacTeHUM.

Kax 4enoBek MOKET MO
MHXCHEPUs PACTCHUM: |
pacteHuil. TpaHCTEHHBI
O6pazoBaHuE OMyXOJIEH
Tpancopmanust: Ti-mig
MoneKyJIsIpHO-T€HETH Y
['eHETHYECKOE PENAKTH]
NOCTUKEHUSI TEHETUYEC

KyJIbTYPHBIX PACTCHHIA.

Monyab «MoJjiexkyJasp
(68 yacos)

[CHUE YPOKANHOCTH,
IECKUM U aOMOTUYECKUM

ICKIIMU ¥ OMOTEXHOJIOTHH
['ubpunuzanus, oTaaieHHas
BEHHBIN 0TOOD, TeTepo3MuC,

eHE3, TCHETHYECKOE

pus cenekiuy B Poccuu u mupe,
[CUIIIX COPTOB KYJIbTYPHBIX

nmuuIpoBaTh pactenus? [ eHHas
ITo Takoe reHeTHYECKAsI HHKEHEPUS
e pacTeHus. MeTo/IbI TTOTyYeHHUS.

y pacTeHuil. ArpoOakTepranbHas
13mMubl. ['enst T-JIHK.

2CKHE MEXaHU3MBbI TpaHChOopMaIUu.
poBaHuEe. COBPEMEHHBIE TTOAXOAbI U
KOTO PeIaKTUPOBAHUS PACTCHUM.

EcTb 11 %u3Hb B IpoOUpke? bruotexHomorus

CKpEUIMBaHUE y
ropoxay.
[IpakTuueckas padora
«]"eHOMHBIE HOKHUIIBI
(MoenrpoBaHUE
pabOThI CUCTEMBI
CRISP-Cas).
UccnepoBarenbckas
pabora «BpIpamuBanue
pacTeHui B IpoOUpKE»
(MOHO
BOCIIOJIb30BaThCS
pe3yibTaTaMmu
IpEeAbITYIIUX
AKCIEPUMEHTOB I10
COCTaBJICHUIO
MUTATEIbHBIX
pacTBOPOB IS
pacTeHui).

Hble OCHOBBI (pu3no10rum U papmMakogorum» 9 Kiace

ITOJIy4YEHHE, HEUTPpAIU3aLHsL.
MaxkposaeMeHThI: TPOLEHT

TeMbl OcHOBHOe coJiep:KaHue JlesITEILHOCTD
MIKOJbHHUKOB

Tema 1. BBenenue. buorennnie siieMeHTHI: | MccnnemoBaTennckas

dusnosornueckas opranorensl: O, C, N, H. pabota

xumus (20 4) AxTuBHBIE POopMBI KUCTOpOAa, ux | «KomnuecTBeHHas

OICHKAa COACPIKAHNA
MHKPOI3JICMCHTOB WUJIN




COJIEp KaHUs B OpT
COJIep>KaHue B IIPO
CBsI3bIBAIOLIUE O€
peryisiuus ypoBHs

AHU3ME, BBIMIOJIHsIeMas (PyHKLINS,
nyktax nutaHus. Ca2+ -

KH, ICTIOHUPOBAHUE KaJbIIU,
KaJIbLIHUSI B OPraHU3Me: TOPMOHBI

nmoyek. Mg — ctpoe
COJIHEYHOU DHEPIH|
MOJIEKYJIaX COJIep
cojiep>KaHue B IIPO
MEPEIO3UPOBKU MK
TUNBI COSAUHECHUMN
reMOIIMaHuH, I[IUTO
Mmeau. benku, cone
CHUHJIpOMBI MEHKG
M€eTa00JIM3MOM M€,
TokxcuuHbIC dIIEeMe]

HUE XJIOpOo(DHIIIa, €T0 aKTHBAIIHS
€. MUKpOSJIEMEHTBI: B KAKUX
KaTcsl, BBIMOTHsIEMast (DYHKIIMS,
nyktax nutanus. [locnencTeus
[KpO3JIeMEHTaMHU. F€ — ycBauBaembie
xKenesa. ['eMonpoTennsl,
xpombl. CU — yCBOGHHE U TPAHCTIOPT
pxarniue menb. [laronoruyeckue

u Bunbcona, cBsi3aHHbBIE C
H.
qThI [lepuoanueckoit cucteMsl IS

opraHu3ma. Bmusanaue HCIO0CTAaTKa MaKpo "1

MUKPOIJICMEHTOB ¥
Kups1. 3ab6omneBaH]
HapYUICHUSIMU KU]
VYrnesoasl. 3a0oe
HApYUICHUSIMU yTII
Ha0eT.

benku. Ctpoenue.

C HapyLIEHUSIMU O¢
oenkoB. DepMeHTE
(dbepMeHTaTUBHBIX

BurtamuHs! xKupop
[IpeBpamenue

[a )KUBBIC OPTraHU3MBI.
151 YSIIOBEKA, CBS3AHHBIC C
DOBOT'0 0OMeHa. [(ucnumnuaemMun.
BaHUs YEJIOBEKA, CBSI3aHHBIC C
eBoIHOTO 0OMeHa. CaxapHbIii

3abosieBaHMS YEIOBEKA, CBI3aHHBIC
2JIKOBOrO 0OMeHa. DyHKIHNH

1. Mexanu3m aenictBust. Kinaccel
peakinii. KodhepMeHTHI.
ACTBOPUMBIE, BOJIOPACTBOPUMEBIE.

BUTAMUHOB B IMUIIIEBBIX
MPOIYKTaxX».
[IpakTyeckoe 3aHsATHE
«KauecTBeHHBIE
peaKkuuu Ha
OpraHUYECKUe
MOJIEKYIbD).
[IpakTyeckoe 3aHsATHE
«JIeHaTypalus OCIKOBY
[IpakTueckoe 3ansATHe
«/3yyeHne akTUBHOCTH
aMUJIa3bD».
[IpakTyeckoe 3aHsATHE
«Jlnanus (kierouka
Tpayoe)».




BUTaMUHOB B aKTUBHBIE (DOPMBI
KOo(epMEeHTOB. ABUTAMUHO3BI.
OcCHOBHbBIE TUITBI METAOOTUYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Lukn
KpeOca. Llens nepenoca
ANEKTPOHOB. OKHUCIIEHUE KUPHBIX
kucioT. Katabonauzm
aMHUHOKUCJIOT. [ TIOKOHEOTeHE3.
CunTe3 yriieBoi0B, OEIKOB,
XKUpoB. MeTtabouTHYecKue
3a0oneBanus. [Ipaktuueckoe
3aHSTHE: «pElICHUE 3a7a4 Ha
DHEPTETUYECKUA OOMEH»

Knetka. Ilonarue memOpaHBI.
®yHkMu MeMOpaH. Buabl
TpaHCIOpTa B KIIETKY.
MemOpaHHbIE OpraHOU/IBI.
3aboseBaHus CBSI3aHHBIE C
HapyIlIeHuEeM padoThl MEMOPAHHBIX
oprasesi, 00Je3H! HAKOTLJICHUS.

Turel KOHTaKTOB MCKAY KIICTKAMMH.

3Ha4YEHHE MEKKIETOUHOU
KOMMYHUKAIUU JJIs1 310POBbs
OpraHu3Mma.

SAnpo. YpoBHHU yITaKOBKH
XpoMaThHa. XpOMOCOMHBIE
tepputopun. HememOpaHHbie
OpraHOM/IbI.

Tema 2.
MouJiexkyasipHasi
ouoJiorus (20 )

OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJIIPHOI OMOJIOTHH.
HyknenHoBbIE KUCHOTHI.
OCHOBHbI€ PUHIIUIIBI CTPOEHUS.
Marpuunslie cuHTe3bl. Pernkanus
— OCHOBA KJIETOYHOTO JECJICHHUS.
[TpyHIMIBI pEeTUIUKALIAH.
Myrannu. YUTo BbI3bIBACT
n3MeHeHus B crpoennu JJHK.
[IpunMnel penapanuu.
TpaHckpumus.

I'enetnueckuit kox. TpaHCasALUA.
Opranu3zaiiusi reHoMa BUPYCOB
[IpoTuBOBHpPYCHBIE CPEACTBA,
MEXaHU3MBbI UX JEHUCTBUA.
Opranuzanusi reHoMa OakTepuit

[IpakTruueckas paborta
«Brigenenune JIHK u3
OaHaHay.
[IpakTuueckas pabora
«Mogens JIHK-
OpHUTaMI.
[IpakTuueckas pabora
«Omnpenenenue
KauecTBa MpenapaToB
JIHK ¢ nmomorpro
CHEKTPOPOTOMETPUI
(pu HATUYMH
000opyI0BaHUA).
[IpakTuueckas pabora
«PennukaTuBHas
MalimHa (urpa-




AHTHOAKTEpHUATILHBIE MPETTapaThI.
Opranu3zaiusi reHomMa 3yKapuoT
['eHOMHOE peaKTUpPOBAHHUE.

JIEMOHCTPAIIHS)».
[IpakTuueckas paborta
«THP (Mmomens
amMIuTUKaIys Ha
Oymare)».
[IpakTrueckas padora
«Cua mpoMoTOopay.
[IpakTuueckas paborta
«Pemienue 3a1a4 Ha
T€HETHYECKUU KOI.
[IpakTrueckas pabdorta
«DonauHT OENKOBY.
UccnenoBarenbckas
pabora
«Pacmipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTuueckas paborta
«PaboTa B
COBPEMCHHBIX
reHEeTUYECKUX 0azax
nanHbIX. [IpoBeneHue
In silico ananusa

MIOCJIEIOBATEILHOCTEHN
TCHOBY.
Tema 3. [Tonsatue o nekapcrBax. [IpuHIUIIBI HccnenoBarenbekas
dapMaKoJI0rus noaxoJa K NOMCKY HOBBIX paboTa «JKcrepuMenTa
(28 u) JICKAPCTBCHHBIX CPEJICTB. 10 OTIPEACIICHUIO

CKpUHUHT U €r0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeniecTB. BcackiBaHue
(abcopOrust) nekapcTB. OCHOBHBIC
MEXaHU3MbI BCACHIBAHUA.
TpaHCHOpT JIEKAPCTBEHHBIX
BenecTB. ['eHbl 1 OeNKku mepBoi
¢azbl Onotpanchopmaryu. Ilytu
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. JKCKpenus u
sanuMuHAIMS. ['eHbl u 0enku
BTOpOI (ha3el OnoTpanchopmanuu.
dapmakoguHaMuka. [ J1aBHOE U
moOoYHOE, Pe30POTUBHOE U
MECTHOE, NMPSAMOE, HEMIPSMOE U
pediiekTopHOE NelicTBHE.

TOKCUYHOCTH BEILIECTB
Ha apTEMUJTUSIX .
[IpakTruueckas paborta
«Kapra s3kcnpeccun
10(haMUHOBBIX U
CEPOTOHUHOBBIX
pELEenTOpPOB B MO3TE
MBIIIEI.
HccnenoBaTenbckas
pabota
«lloBeieHUYecKue TECThI
Ha peiOkax Danio rario.
CBeTtno-TeMHast
Kamepay.
HccnenoBaTenbckas
paboTta
«lloBeieHUYecKue TECThI




Buasl B3aumopaeiic
AHTArOHU3M TIPH C(
JIEKapCTBEHHBIX BE
TpancmemMOpaHHBII
penentopoB. Mem(
KaTaJINTUYCCKHUC U
BHYTPUKJICTOUHBIEC
MexaHu3MBbI JTUTaH
CeneKTUBHOCTD (U
«XUMHUYECKASI CTPY|
aKTUBHOCTD BEIIEC
dapMaKOJIOTUYECK
XOJIMHEPTUYECKOM
MEXaHHU3M JACUCTBY
M-xommHO0010KaTA
KypapenogoOHBIX (
peryisiius aKTUBH
ANIpEHOMUMETUKHU
CHMITaTOJIUTHKH.
MonekynsipHas daj
cpencts. [ 'ucramut
MOJICKYJISIpHAS 0PI
MeMOpaH TYYHBIX §
JIEHCTBHS, OCOOCHH
TOYKHU MPHUIIOKECHU
MEJIUaTOPOB.
MexaHu3M JIeUCTB
CTUMYJIUPYIOITUX |
PapMaKOJIOTHIECK

TBUS JeKapcTB. CUHEPTU3M U

DBMECTHOM JICHCTBUU

IECTB, UX PA3HOBUIHOCTU

i CATHAJIMHT. THIBI KIIETOYHBIX

DpAHHBIE: HOHHBIE KaHAIIHI,
comnpsbkeHHble ¢ G-Oenkamu;
[UTOIIa3MaTUYECKUE U SIZICPHBIE.

[1-PEIIENITOPHOTO B3aUMOICHCTBHUSI.

30MPATEIILHOCTD) ICUCTBUS, CBS3b

KTypa — papMakoiIoruueckas

TB»

0N MOAYJISIIUU CHHAIITUYECKOU

nepegayr. MonekyJIsipHbIid

51 1 (papMaKOJIIOTUYECKUE CBOMCTBA

OB, TaHIIMOOJIOKATOPOB U

spenct. Dapmakosioruyeckas

DCTH aJAPEHEPTUYECKOr0 CUHAIICA.
aJIpEeHO0JIOKATOPBI,

PMAKOJIOTHA aHTHAJUICPIUICCKUX
HOBBIC PCLCIITOPLI: TUIIBI,

AHHN3allMA. CTa6HJII/IBaT0pBI

KJICTOK: MOJIGKYJI?IpHBIfI MCXaHHU3M
IOCTH KIIMHUYCCKOI'O IIPUMCHCHUS,

| I[CﬁCTBI/ISI I/IHFI/I6I/ITOpOB JIMITM AHBIX

151 1 IPUMEHEHHE MPENapaToB,
IpOLIECCH] UMMYHMTETA.
ast

Ha peiOkax Danio rario.
OTKpBITOE TIOJIEN.
Uccnenosarenbckas
pabota
«IloBenenuyeckue TECThI
Ha peiOkax Danio rario.
CraitHoe moBEAEHUEY.
[IpakTuueckas padora
«BiusiHHue aapeHanMHa
Ha CEpACYHbIC
COKpaIleHus
(mporpammHOE
obecrieuecHue)».
[IpakTuueckas pabota
«I'mcronornueckue
npenapaTsel HMMYHHOR
CHUCTEMBID».
[IpakTuueckas pabora
«I'mcronornueckue
npenapaTsl HEPBHON
CHUCTEMBI».




XapaKTEepUCTHKA U}
MEXaHU3M JEUCTBY
NaTO(pU3UOIOTUH (
BocnaneHus. Mone
MPOTUBOBOCITAIIUTY
TITIOKOKOPTHKOCTE]
MIPOTUBOBOCIIAJINT(
Y HapKO3HBIX ITpErT
Hapko3. ®apmakon
OTJIENIbHBIX TPYIIII
[TocnenoBaTenbHO(
cucreMy. @u3noIIq
HapyueHu cHa [1¢
CHOTBOPHBIX MpPEIId
MonexkynspHsie ac

HTEPJIEMKUHOB: TIOJIyYEHUE,

51, npuMeHeHre. OCHOBBI
)CTpOo(ha30BOr0 OTBETA, MEUAIUS
KYJISIPHBIA MEXaHU3M

2JIBHOTO JEUCTBHUS

DOUJ0B, HECTEPOUIHBIX

e TIbHBIX cpelcTB. [loHsATHE O HApKO3€e
apaTtax. KiieTOUHbII 1 HEPBHBII
OTHYECKasi XapaKTEPUCTHUKA
HAPKO3HBIX CPEJICTB.

CTh JICVCTBUS HA LIEHTPAIBHYIO
TMYECKUM COH; (pa3bl cHa. Bub
DHSATHE O MEIUKAMEHTO3HOM CHE U
ipaTax (TMIMHOTUKAX).

NEKThl HOLMuenuuu. OnuaTHbIe

pEeLEnTOpbl, UX TUIIbI. DHKE(AIUHBI U SHITOPPHUHBI -

DHJIOIE€HHBIEC JINTaH
AHTHUIICUXOTHUYECK
(GYHKIIUIO SKCTpan
SMOLIMOHAIBHYIO C
apTEpUAIBLHOE J1aB]
MonekysipHbIe M¢
HEUPOJICTITUKOB, B)
CEPOTOHUHOBBIE, 4,
peuenTopsl, UX ek
Ha JICIOHUPOBAHUE
ITorenman-3aBucy

JIbl OTIMATHBIX PELENTOPOB.

O€ JIeiCTBUE, BIUSIHUE HA
HUPaMUIHON CUCTEMBI,

(bepy, pBOTHBIHN LIEHTP,

1CHUE, [ICHTP TEPMOPETYJISIIIUY.
’XaHU3MBI JICHCTBUS

TMSTHUE Ha TO(aMUHOBBIE,
MPEHO- U TUCTAMHUHOBBIC
iCTBHE Ha KJICTOYHbIE MEMOpaHHI,
TKaHEBBIX MOHOAMUHOB.

IMbI€ HATPUEBBIC




KaHaJbl KaK MUIICHH JIE
CriocoObl UHTHOMPOBAH
HATPUEBBIX KaHAJIOB ME

MCTBUSI MECTHBIX aHECTECTUKOB.
s IIOTCHIMAJI-3aBUCUMBIX
CTHBIMH aHCCTCTHKAaMU.

Moayabs «MosekyasgspHble 0CHOBBI ceekium» 9 kiaacce (68 yacon)

TeMmbl OcHOBHOE coiep:KaHue JlesITEILHOCTD
IIKOJIbHUKOB

Tema 1. OCHOBHBIEC BEXH Pa3BUTHS [IpakTyeckas padbora

MousekyasipHas MOJIEKYJISIPHOM OMOJIOTHH. «Brinenenne JIHK n3

ouonorus (20 1)

HyxiienHoBBIE KHCIIOTHI.
OCHOBHBIE IPUHILIUIIBI CTPOEHUS.
MarpuuHble cuHTe3bl. Perumkanms
— OCHOBA KJIETOYHOTO JEIEHUS.
[IpuHUIMIIBI pETUIMKALIUN.
Mytanuu. YTo BbI3bIBAET
n3meHenus B crpoenuun JJTHK.
[IpuHUMIIBI peniapanuu.
Tpauckpunus. ['enernueckui
koa. Opranusanus reHoMa BUPYCOB
[IpoTuBOBUpPYCHBIE CPEACTBA,
MEXaHU3MBI UX JEUCTBUS.
Opranuzanusi reHoMa OaKkTepuit
AHTHOaKTepuaIbHBIC MPEnapaThl.
Opranusanus reHomMa 3yKapuoT
I'eHOMHOE penaKkTUpOBaHHUE.

OaHaHay.
[IpakTuueckas paborta
«Mogens JIHK-
OpUTaMI.
[IpakTuueckas paborta
«Omnpenenenue
KauecTBa MpenapaToB
JIHK ¢ nmomomipro
criekTpooToMeTpum»
(mpu HATHYKH
000pyI0BaHU).
[IpakTuueckas paborta
«PemmkaTuBHas
MalmHa (urpa-
JICMOHCTpAIIHSA)».
[IpakTuueckas pabora
« TP (Momens
aMIuTMpuKaLus Ha
Oymare)».
[IpakTuueckas pabora
«Cuna mpomMoTOopay.
[IpakTuueckas pabora
«Pemenue 3ana4 Ha
Te€HETHYECKUH KO,
Tpaucisamus.
[IpakTuueckas paborta
«DonauHT OEITKOBY.
Hccaenosarenbckas
paboTta
«PacnpocTpanenue
aHTHOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTruueckas paborta




«PaboTa B OBpeMEHHBIX
reHeTHYeCKuX 6azax
nansbix. [IpoBenenue
In silico ananmm3za

IIOCJIEA0BATENBHOCTEN
TECHOBY.
Tema 2. [TIpenmer renetuku. Kparkas PosneBas urpa
MoJiekyJIsipHbIE HCTOPUS PA3BUTHUSA MPEJCTABICHUS | «AJIIEINY.
OCHOBBI T€HeTUKH O HACJIEICTBEHHOCTH. UccnenoBarenbckuil

(20 )

OT reHa K npusHaKy: KaKk
packpacuth Kota. UTo Takoe
npusHak? [IyTe OT reHa no
npu3Haka. Myranuu. Aeny.
['eTepo3uroThl U TOMO3UTOTHI.
JIOMUHAHTHBIC U PELIECCUBHBIE
aJIeIIu.

I'eHbI CTpOAT OpraHu3M.
BxJitoueHue u BBIKIIIOUCHUE
OonpuIoro Habopa reHoB. Kak
KJICTKY ITOHUMAIOT, KAKUE€ T€HbI
JIOJKHBI paboTaTh.

JIMCKpEeTHOE HACJIEeI0BAHUE
IIPU3HAKOB. 3aKOHBI MeHes:
OJVH T'€H - OWH Npu3HaK. Cxema
CKpENIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MTOKOJICHHUSI. 3aKOH PACILIETUICHHS
MpU3HAKa BO BTOPOM MOKOJICHUH.
3akoHbsl MeHnesns: HECKOJIbKO
TE€HOB - HECKOJIBKO MPU3HAKOB.
JIuruOpuHOE CKpEIMBaHHKE.
He3zaBucumoe pacxoxaeHue
xpomocoM. CrerneHHoe
HacJeI0BaHUeE.

B3anmMopeiicTBue TeHOB.
AnenbHOE U HeaJuIeNIbHOE.
Onpenenenue nosa. [Tomossie
XpoMOCOMBI. CaMIIbl U CAMKH.
Biusinue pakTopoB okpyxaromien
cpenbl. XpOMOCOMHOE
onpenenenue nojua. [lonoseie
xpoMocomsbl. [IpoGiema
JOITOJHUTENIBHON X-XpPOMOCOMBI Y
KEHIIMH. TpeXI[BeTHhIE KOIIIKH.

MpoeKT MyTareHHbIE
(haKTOpHI.

Ponesas urpa «Cynp0a
KJIETKW». [ eHbI-
MEPEKII0YATENH.
[IpakTueckoe 3axanue
«ANTOpUTMBI 1JIA
KJIETOK).
[IpakTueckoe 3agaHue
«Enunoobpazue
MIEPBOTO MOKOJICHUSD.
[IpakTueckoe 3axanue
«PacuiensieHue Bo
BTOPOM NTOKOJIEHU.
Hccnenosarenbekuit
MPOEKT «3aKoHHbI [,
Mennens B
DKCIIEPUMEHTE.
[IpakTueckoe 3a1anue
«Pemerka [lenneray.
[IpakTueckoe 3axanue
«HacnenoBanue,
CLEIUIEHHOE C MOJIOM.
IIpakTrueckoe 3aHsTHe
«B3anmonencrus
reHOB (MOJECIUPOBAHUE
CHUHTE3a U TPAHCIIOPTa
MUTMEHTA B KIIETKY )».




Tema 3.
MouJaexyisipHbie

OCHOBBI CeJIeKIHH
(28 a)

['eHbl B mOMyJISIIUSX: BEJIUKOE
paBHoBecue. [Tonynsuus. YHacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajutesis. Y paBHeHue Xapau-
Baitn6epra. I[Tomysaumu
MEHSIIOTCS: YUCJIICHHOCTb,
MUTpalMs ¥ BBIOOp Cympyra.
@aKTOpbl, KOTOPHIE BEIBOJSAT
MOMYJISIUIO U3 PaBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssinuu. Ponesas urpa
«3ddext ocHoBatens». peid
reHoB. Myrauuu. Hecinyuarinoe
ckpemuBanue. M3onsauus.
[Tonmynsunun MEHSAIOTCS:
€CTECTBEHHBII 0TO0Op. Mexanusm
JIECTBUS €CTECTBEHHOIO 0TOOpA.
JIBxymui oToO0p.
MonaudukanronHas
M3MEHYMBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOJU(UKAITMOHHOM
m3meHunBoctr. Hacnenoanue
KOJINYECTBEHHBIX MMPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBas ”3BMEHYHUBOCTh
npu3Haka. Koagpuuuenrt
HaclielyeMOCTH npu3Haka. OTBeT
Ha otOop. [Touck reHon
KOJINYE€CTBEHHBIX MPU3HAKOB.
OIHOHYKJICOTHUIHBIE BAPHUAHTHI
reroB. JIHK-uun. ITonHOreHOMHBIN
AHAJIN3 aCCOLMALINM.

«OMBI» HaJI TEHOMOM.
[ToctrenomHuas spa. OOpaTHas
reHeTuka. « OMUKCHBICY
uccnenosanus. [Iporeom,
MeTabosioM. JloMecTUKanus 1
LIEHTPHI TEHETUYECKOTO
pazHooOpasus. [loucku pactenuii c
«XOPOIIMMU» MPU3HAKAMHU JIJISI
yenoBeka. LleHTpbl reHeTUYeCKoro
pasHooOpasus. Hukonaii IBanoBH4
Basunos. Cenexkuusi.
Kombunarnmonnast u ruGpuHas
cenekuus. ['ereposuc.

IIpakTyeckoe 3aganue
«YacToTh! amneneu,
TE€HOTHUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbekui
IIPOEKT «AHAIN3
TE€HETUYECKOU
CTPYKTYpPBHI MOMYJISIUN
(Ha ocHOBe 3aKOHa
Xapau-Baiinbepra)y.
Ponesas urpa «9ddekt
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBEHHBIN
oTOOP».
HccnenoBarenbekue
paboThI
«MoaudpukanmoHHas
U3MEHYHUBOCTD
pacTeHHi B Ipeaenax
BalllEro MecTa
KUTEIbCTBAY.
[IpakTueckoe 3axanue
«ATPOHOMBI».
[IpakTueckoe 3axanue
«l'omoiiornueckue
PSABI HACJIEICTBEHHOM
U3MEHUYHBOCTH.




CoxpaHUTh U N3YYUTh T€HBI, YTOOBI MEHSTH OymyIiee. Kak nmpaBuiibHO XpaHUTh
reHbl. Kostekiuy reneTnueckux pecypcoB pacteHuid. [Ipaktukym u/mnm
UCCIIeI0BATEIbCKUM IPOEKT: METOabI KYIbTHBUPOBAHHS IN VILro a1 coxpaHeHus
T€HETUYECKUX PECYPCOB paCTEHUM U JJ1s1 yCKOPEHHOM cefieKnu ['eHeTnueckue
LICHTPBI B HALLIEH crpaHe. [ 1e 3aHMMarOTCsl TEHETUKOW W|T€HOMUKOW ISl HYK]T




