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ITOACHUTEJ/IbHASA 3AITNCKA

AKTya/lbHOCTh W Ha3HaueHHe mporpammbl. [Iporpamma paspaboraHa B
COOTBeTCTBUM C TpeboBaHusiMu PeziepaibHOIO TOCYJApPCTBEHHOTO 00pa30BaTebHOTO
CTaHJapTa OCHOBHOTO o0miero o6pa3oBaHusi, OpHEHTHpOBaHa Ha obecrieueHue
WH/IMBUYaTbHBIX TOTpeOHOCTel 00yuaromuxcsi W HampaB/eHa Ha [JOCTHDKeHUe
TJIAaHUPYEeMBIX pe3y/IbTaTOB OCBOEHUSI IMPOrpaMMbl OCHOBHOTO 0011jero obpa3oBaHUs C
yueToM BbIOOpa ydaCTHMKaMK 00pa30oBaTe/IbHbIX OTHOLIEHWM KypCOB BHEYPOYHOM
JesiTeJIbHOCTA.  JTO T03BOJIsieT 00ecreunTh eAWHCTBO 00si3aTenbHBIX TpeboBaHUM
@®I"OC BO BCceM IPOCTpPaHCTBe IITKO/JILHOTO 00pa30BaHMs: He TOBKO Ha ypOKe, HO U 3a
ero mnpejeaMu.

AKTyalbHOCTh ~ peajiM3alldd  JJaHHOW  MporpamMMmbl  00yC/OB/ieHAa  CaMOM
0C00eHHOCTBIO TIPOEKTHO-UCC/Ie/[OBATeTbCKOMN AeITeTbHOCTUA. JTa 1eTe/IbHOCTh JIEXKUT
B OCHOBe T03HaBaTe/JIbLHOTO MHTepeca pebeHKa, sIB/sieTCs 3a/10T0M YMeHHUSsI TIJIaHUPOBaTh
nmobble 1eHCTBUSI M Ba)KHBIM YCJIOBUEM YCHeLIHOW peanu3auuy ueil. JIroObie
V3MeHeHHsI COBPEeMEeHHOro o0lijecTBa CBsi3aHbl C TMPOEKTaMU U UCCAeI0BaHUSIMU — B
Hayke, TBOpuecTBe, Ou3Hece, 00IlleCTBEHHOW >XM3HH. [103TOMYy Ba)KHBIM 3/IeMEHTOM
pa3BUTHUSI JIMUHOCTU OOyuarolierocsi siBisieTcss (opMHUpOBaHHEe OCHOBHBIX HAaBBIKOB
MPOEKTHO- UCC/Ie[0BATe/IbCKOU [1eATeTbHOCTH.

[Tporpammoii mpeaycMOTpeHO (HhOPMHpOBaHHWE COBPEMEHHOTO TeOpeTUUeCKOro
YPOBHSI 3HaHWM, a TaKKe W TMPaKTAYeCKOro OrbiTa paboTel C J1abopaTOpHBIM
obopyJoBaHHeM, OB/afieHHe TpUeMaMH HCCIe[loBaTe/IbCKOM JiesiTeTbHOCTU. MeTo/bl
opraHusalu  oOpa3oBaTe/ibHOM UM HAy4YHO-UCC/Ie[|0BaTelbCKON  [1esiTe/TbHOCTH
npeycMaTpuBaioT (opMUpoBaHHe Yy OOyYaroIlUXCs HeCTaHAapTHOTO TBOPUECKOTO
MBIIIIEHUs, CBOOOBI CAaMOBBIPAyKEHHUST M MHIUBUY/TbHOCTH CY>KIEHUM.

s momHOro yueTa TOTPeOHOCTEM yualluxcsi B TPOrpaMMe UCII0Jb3yeTcCs
A depeHIMPOBaHHBIM  TOAXOA, YTO CTUMYJMPYeT Yuallerocsi K YBeJIWUYEHUIO
NMoTpebHOCTU B UHIUBUYaIbHOW, UHTe/IJIeKTYaIbHOW 1 TI03HaBaTeIbHOU J1esiTe/IbHOCTU
M pa3BUTUI0  HAy4YHO-UCC/IeJOBaTe/IbCKMX  HaBbIKOB.  [lporpamma  craHer
BOCTpeOOBaHHO B TIEPBYIO OUepe/b IIKOIbHUKAMH, KOTOpble UMEIOT CTOMKWN UHTepec
M COOTBETCTBYIOILYIO MOTHBALIMI0 K W3yUEHHIO TMpPeJMeTOB eCTeCTBeHHO-HayuHOTO
1[MK/Ia, eCTECTBEHHBIM HayKaM U TE€XHOJIOTHSIM.

B mozpocTKoBOM Bo3pacTe ydallldecsi TMpOSBJISIOT CBOI 3aWHTEPeCOBAaHHOCTH B
TOW WIM WHOW 06sIacTU 3HaHWM, HAayyHOM HarpaBJeHWU WK MpodecCHoHaNTbHOM
nestenbHOCTU. TakuMm 00pa3oM TMpPOUCXOAWT (OPMUpPOBaHKE TI03HABATe/JILHOW U
NpOo(eCCUOHATBHOM COCTaBJISIOLLeN JIMUHOCTH, TIOMOraeT yvyaliemycs B Omnpefie/leHu!
OyAyllero >KW3HEHHOTO TYTH W B TpOodecCHOHaSbHOM BbIOOpe TIOCTe OKOHUAHMUS
mKosbl. [TomoO6HOTO pojla 3aMHTEePEeCOBAaHHOCTb CTUMY/IMPYET TIOCTOSIHHOE >Ke/laHWe
IIKOJbHUKA K TIO3HAaHWIO HOBOTO, PACLIMPEHUI0 U YI/IyOJIeHHWI0 COOTBETCTBYIOIIUX
3HAHUM, U



MOJTyUeHUI0 HOBBIX B TOM UHC/e NPAKTAUYECKUX HABBIKOB, a TaKXe MOTUBHUPYET
yualierocst Ha mpoopreHTaLUo.

[TporpamMMa Haije/ieHa Ha TOMOIIb pebeHKy B OCBOEHWM OCHOB OpraHM3al[uu U
OCYIIleCTB/IeHUs] COOCTBEHHOM MPOEKTHO-UCC/IeIoBaTeTbCKOU AesITe/TbHOCTH, a TaKXKe B
nprobpeTeHWH HEOOXOAMMOTO OIbITa [y paboThl Haf  WHAWUBUAYATbHBIM
WCCie/JOBaHUEM WK TTPoeKTOM. [IporpaMMa IMomMoykeT IIKOJBHUKY B Oojiee T1yO0KOM
W3y4YeHUH UHTepecCyollel ero 00/1acTH eCTeCTBEHHBIX HayK, a TakKe B TIPUOOpeTeHUH
BaKHBIX COIMA/IbHBIX HABBIKOB, HEOOXOJUMBIX [I/Isi TIPOAYKTUBHOM COI[HA/M3ALMUA U
(hopmMUpoBaHUs rpaXkJjJaHCKOU MO3ULUU:

- HaBblKa CaMOCTOSITE/IbHOTO pelleHUsI aKTya/JbHbIX MCC/Ie0BaTeTbCKUX WU
MPAKTUUECKUX 3a/layu, BK/IIOUAIOIero B ce0sS yMeHWe BHUZETb W aHAIM3UPOBATh
npobsieMbl, HY)KJawoIyecss B pellleHWd, yMeHue JeTajbHO TipopabaThiBaTh U
peann30BbIBaTh CIIOCOOBI PaboOThI C HUMHU, YMeHHe TJIaHUPOBaTh COOCTBEHHYIO paboTy
Y CaMOCTOSITEJIbHO KOHTPOJIMPOBAaTh CBOE MPOJBWKEHUE K XKelaeMOMY Pe3yJbTaTy;

- HaBbIKa r'eHepyupoBaHUsA U O(OpMIIEHHS COOCTBEHHBIX W[eH, 00/ieueHUsT WX B
yI00HYI0 [i7is1 pacripocTpaHeHus popmy;

- - HaBblKA YB@OKWTEJBHOTO OTHOLIEHWS K UYXUM B3IJIAaM W UAESM,
opopmsieHHBIM B paboTax [pyrux JitOo[ei, [Apyrux aBTOPOB — BrajefblieB
VHTeJI/IeKTyabHOM COOCTBEHHOCTH;

- HaBblKa  IyOJWYHOTO  BBICTYIUIEHUSI  Tiepesi  OOJIBINIONW  ayJUTOPHEH,
apryMeHTUPOBAaHUSI M OTCTavBaHWS CBOEM TOUYKWA 3DEHUs, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCJIbIX, YOEXKIeHUs IPYTUX B CBOeH ITpaBOTe, MPOJABMYKEHUS CBOMX
ujeu;

- HaBblKa pabOTBhI CO CIeI[HaM3UPOBAaHHBIMUA KOMITLIOTEPHBIMU TIPOTpaMMaMH,
nabopaTtopHbIM 000pyZIOBaHWEM, TEeXHHUYECKMMH YCTPOMCTBAMH, OMOIMOTEUHBIMHU
dboHJaMH ¥ UHBIMU pecypcaMH, C KOTOPbIMH MOXXeT OBbITb CBsi3aHa ITPOEKTHO-
WCCJIeloBaTe/IbCKas [AesiTe/IbHOCTh LIKOJIbHUKA.

Kpome Toro, pabora IIKOMbHUKA HaJi TPOEKTOM WIW HCCIeZloBaHUEM OyjeT
CrIocOOCTBOBATh Y PA3BUTHIO €r0 afIeKBaTHON CaMOOILIeHKH.

BapuaHThbI peaniu3aiuu nporpaMmMbl 4 (opMbl NPOBeAeHNs 3aHATHI.

IaHHas TIporpaMma paccuvTaHa Ha paboTy co IIKOJbHUKaMH 5-9 K/accoB.
[Temarory BakHee akl|eHTMPOBaTb CBO€ BHMMAaHME He CTOJIbKO Ha KaueCTBe pe3yJ/ibTara
TIPOeKTa WM UCC/IeZloBaHUsA, CKOJTBKO Ha TOM, UTOOBI yUaIluiics To/yya 3HaHUsSI B TOM
yucJie U uepe3 BbINOJIHEHHe IPAKTUYECKOro 3a/jaHusl, Jeslajl BbIBOJAbI U YMO3aK/IHOUeHUs
Ha OCHOBaHUM CBOEro WCC/Ie[0BaHUsl, YUYW/ICA CpPaBHUBAaThb €ro pe3y/bTarbl C
TeOpeTUUYeCKUM MaTepuasioM W MCC/IeJOBAaHUAMU [IPYIMX ILIKOJbHUKOB. Takum
o0Opa3oM, IIKOTBHUK OCBOUT OCHOBBI TNPOEKTHO-UCC/Ie0BaTeIbCKON AesiTeTbHOCTU U
ripuo0OpeTeT HaBbIK KpUTHUECKOTO OTHOIIIEHUSI K MaTeprany.



[Tporpamma pa3bWTa Ha MOJYJ/H, KOTOpPble MOTYT OBbITb HCIIO/Ib30BaHBLI JIHOO
YacTU4YHO, /MO0 TosHOCTEI0. Tak Moaynb «Kak JKMBOTHble U pacCTeHUs
TIpUCITOCab/IMBatOTCs» (IBOJIIOLIMOHHAS JKOJIOTUSI) TIPeATioiaraeTcs [A/s U3ydeHUs B 5
Wwm 6 kjmacce B TeueHWe ofHOro roga (34 yaca B rofg). Moaymu «OCHOBBI
pacTeHHeBOACTBa» U «BHOTEXHOMOTWs» paccuuTaHbl Ha 68 YacOB M MOTYT OBITh
peanu30BaHbl B TeueHUM 2-X jieT (o 34 yaca B rof) uiu B TeueHuu 1 roga (68 yacoB B
rog). Bo BTopoM ciiyuae BO3MOXKHO TIpoxokaeHne ob6oux wmogynel («OCHOBBI
pacTeHHWeBOACTBa» B 7 uauM 8 kmacce, «buorexHonorun» B 7 wWau 8 Kmacce).
AHasnioruyHo Moayau «MoJieKy/isipHble OCHOBBI (DU3HUONOTUA U (papMaKOJOTUM» WU
«Moneky/iipHble OCHOBBI CeJIeKIIUM» pacCuMTaHbl Ha 68 uvacoB M MOryT OBITh
peanu30BaHbl B TeueHUU 2- X JieT (110 34 yaca B rofi) uiu B TeueHuu 1 roja (68 yacos B
rof). Bo BTopoM ciiyuae BO3MOXKHO TIpOXOXKJAeHHe o6oux mofysel («MoneKy/sipHble
OCHOBbI cejiiekIIuM» B 8 Kiacce, «MoJieKy/sipHble OCHOBbI (DU3MOJIOTUA U
dhapMakosiorun» B 9 Kiacce).

MOoXXHO peKOMeH/I0BaTh WCII0/b30BaTh MOJyaM «Kak >XMBOTHble U PaCTeHUS
nipucrnocabsuBaroTcs», «OCHOBBI — pacTeHHeBOJCTBa», «MoJieKy/sipHble OCHOBBI
ceseKI[MK» B KaueCTBe HelpepbIBHOIO0 00pa3oBaTebHOTr0 1uK/a (5-9 Knacc no 1 yacy B
HeZlesit0) [JJisi KJacCOB arpoOMOTeXHOJOrMuecKoi HaripaBieHHOCTA. Moaymu «Kak
JKUBOTHBIE M pacTeHHs TPHCIIOcab/MBalOTCs», «buorexHomornm» U «MoJieKy/sipHbIe
OCHOBBI (pu3urosoruu U (apMakoJIoTHH» B KaueCTBe HelpepbhIBHOTO 00pa3oBaTebHOr0
nukna (5-9 kmacc mo 1 uvacy B Hefem0) [/ KIacCOB OMOTEXHOJIOTHYECKOTO WU
MeJULIMHCKOTO HanpaB/IeHUH.

B3aumocBsa3b ¢ mporpamMMon BocnurTaHus. [Iporpamma Kypca BHEYpPOYHOU
JesTeIbHOCTU  pa3paboTaHa C y4YeTOM peKOMeHJAl[uii TIPUMEpPHOW IPOrpaMMbl
BOCIIUTAHHUS,  YUUTHIBAeT  I[ICUXOJIOTO-TIelarOTMuecKie  OCOOEHHOCTH  JJaHHBIX
BO3PACTHBIX KaTeropvii. JTO TIO3BOJIIET Ha IPAaKTHKE COeIWHUTHL OOYYaloIIyl0 WU
BOCIUTATE/IbHY) [IeATeJIbHOCTh Tieflarora, OpPHWEeHTHMpPOBaThb €e He TOJbKO Ha
WHTe/IeKTyaJbHOe, HO W Ha HpPaABCTBEHHOE, COIfMa/bHOe pa3BuUTHe pebeHKa. ITO
TIPOSIBJISIETCS:

- B NIPUOPHUTETE JIMYHOCTHBIX pPe3y/bTaTOB peajr3alyd MpOorpaMMbl BHEYPOUYHOU
JesATe/IbHOCTA, HalleAlINX CBOe OTpakKeHWe U KOHKDEeTH3al[Ml0 B MPUMEPHOU
TporpaMMe BOCITUTaHKS;

- B BO3MOXXHOCTM KOMIUIEKTOBAHHMS Pa3HOBO3PACTHBIX TPYMIN [/ OpraHu3aluu
Npo(OpUeHTal[MOHHOW  JIesiTe/IbHOCTA  IIKOJIbHUKOB, BOCIIMTaTe/IbHOe  3HaueHue
KOTOPBIX OTMeUaeTCsl B IPUMEPHOM MporpaMmMe BOCIIUTaHUS;

- B UVHTEPAaKTHBHBIX (OpMax 3aHATUNA [ IIKOJLHUKOB, 00eCIieurBaroIux
Oo/blllyf0 WX BOBJIEUEHHOCTh B COBMECTHYHO C TIelarOTOM W JIDYTUMH JeTbMU
JesITeJIbHOCTb W BO3MOXKHOCTb 00pa3oBaHMSI Ha ee OCHOBe [IeTCKO-B3POC/IBIX
OOIITHOCTEM, K/IIOUeBOe 3HaueHWe KOTOPBbIX [II1 BOCIATAaHHUS IT10JUepKUBAETCS
TIPUMEPHOM TIPOrpaMMOM BOCTIUTaHUSI.



Oco0eHHOCTH pabdoOTHI yuHTe/Isl 0 MporpamMme. 3ajiaua yuuTessi COCTOUT B TOM,
yToOBl COTIPOBOXKJATh TIpoIlecC MpodecCHOHATbHOW OpWeHTAl[uM  IIKOJbHUKA,
pacKpbIBasi TIOTeHI[Ma/ KaXKI0T0 uepe3 BOB/ieUeHWe B MHOT000OpasHyI0 [esTelbHOCTh,
OpPraHM30BaHHYI0 B pa3Hbix ¢opmax. [Ipy 3TOM pe3ynbTaToM paboThl yuuTens B
TepByl0 ouepelb SIB/ASETCS JMYHOCTHOE Ppa3BUTHe yualllerocsi. JIMUHOCTHBIX
pe3y/IbTaTOB yUuTe/lb MOXKeT JI0OCTUUb, YBJIeKasi ydeHUKa COBMeCTHOM U UHTepeCHOW UM
o0oUM [1esiTe/IbHOCTBIO, YCTaHABAMBasi BO BpeMsl 3aHSTHM 00po’KesaTebHYtO,
To/IIep>KUBaloIIyt0 aTMOChepy, Hachlillasi 3aHSATHS 1IeHHOCTHBIM CO/lep>KaHUeM.

[TpumepHasi cxeMa MpoBeeHUsT 3aHATUI 110 TPOrpaMMe:

1. O6bsicHeHHe TeOpeTHUUeCKOT0 MaTepHrara o TeMe.

2. TlogroToBKa K JKCIIEPUMEHTATbHOMY 3aHATHIO, O0OCyKIeHue OO0BEeKTOB [jIs
MPaKTUYeCKOT0 3aHSTUS.

3. IlpoBeeHMe MPaKTUUYECKOTO 3aHITHUS — OCHOBHAsI 3a/jaua OCBOEHHEe MeTO/10JI0TUH
JTaHHOTO YKCIIepUMeHTa.

4. Tlo OKOHYAaHWM TIPEJIOKUTh JIeTsIM, KOTOpble 3auHTepecoBaluCh [JJaHHBIM
9KCIMepUMEeHTOM, Pa3BUTh €ro B UCC/e/l0BaTebCKUM MPoeKT. [/si 3Toro HeoOXoaumo
00CcyMTh O00BEKThI, KOTOpble YUYeHHMK OyJeT W}cc/ieoBaTh, COCTAaBUThb IIJlaH
9KCTeprMeHTa.

5. TToMoub yueHUKY MpOaHa/M3UpPOBaTh pe3y/bTaThbl IKCIIepUMEHTa.

O11eHUTh pe3y/bTaThl MPOEKTHO-UCC/IeJOBAaTeTbCKOM /1eSITe/IbHOCTH IIKOJIbHUKOB
MOKHO B TIpollecce 3all[UThl MMU CBOMX pabOT B paMKaxX IIKOJAbHOW Hay4dHO-
MpaKkTU4YeCcKol KOH(pepeHIUH.



COJIEP)KAHHME KYPCA BHEYPOUHOM JEATE/IBHOCTHU

Mopayib «KaK )KMBOTHBIE U PACTeHHs MPUCIIOCA0/TUBAIOTCA» (IBO/TIOIHOHHAS
3KoJiorus) 5-6 Knaccei (34 yaca)

1. Mpbt uccaedyem cuebie 06veKkmbi (6 uacoe)

CBoliCTBa M CTPOEHHE >XMBBLIX OPraHM3MOB (CTpOeHHe KaeTKu). Bua, ocobp —
OpraHu3M Kak eZiiHas cucteMa. Ajanrtauuu (mpucrocobsenust). IToHsiTue romeocTtasa
»KUBOro opranusmMa. CriocoObI ero mofiep>kaHusl.

[loHsiTie BapUaTUBHOCTU TMpu3Haka. KccienoBatenbckue paboTel «Bce
(cuHuIBI, OesTKH, 6epe3bl U T.[].) OMHAKOBbIe? DOTOKBECT».

OrpaHvueHusi MoOp(OIOruyeckux U (U3MOJOTHYECKUX ajantauuid. [louemy
OpraHu3Mbl He CTAHOBATCS OeCKOHEYHO OOJIBIIUMH, MaleHbKUMH, BCesIHbBIM.
[MpakTuueckass pabora «CocTaB/isieM KHUTY PeKOP/OB pacTeHUN U >KUBOTHBIX Halllero
Kpas».

2. BausiHue okpysicalouwjeli cpedbl Ha cueble opzaHu3mbl (12 uacos)

dakTophl OKpYysKatoilel cpefpl (abuotnueckue, GUOTHUUECKUEe, aHTPOIIOTeHHBIE).
[Tpumepsl  abMOTHUYECKHMX (PAKTOPOB, OKAa3bIBAIOIMX OCHOBHOE BJHsHHE Ha
)KU3He/leATe/IbHOCTh ~ JKUBBIX ~ OPraHM3MOB:  Temreparypa, CBeT, BJIa)KHOCTb.
[TpakTrueckoe 3aHsATHE «lIBeT U Teruio» (KyOWKM Jib/la B3BECHUTD, ITOJIOXKUTH B YalllKU
[letpu Ha pa3HoiBeTHyt0 Oymary, uepe3 30 MUHYT B3BeCHUTH 3aHOBO — KTO ObICTpee
pacras). [Ipaktrueckoe 3aHsiTue «4YTo pacTBOpsSieTCs B BoZe» (SKCriepumeHT «KuaKum
nom»). TlpaktTueckoe 3anstue «Iuddysns BewlecTs B Boze (pacTBophbl)», «[IBrKeHue
pacTBOpOB MO I[BeTKY». [IpakThueckoe 3aHsATUe «Jlen miaBaeT B Boje (aiicOepru,
3aMep3aHue BO0eMOB)». [IpakTrueckoe 3aHsiTHe «Jles TIpy 3aMep3aHUM PaCIIAPSIeTCSI»
(pa3pymieHue KaMHs (TTOUBoOOpa3oBaHKe), 3aMep3aHye K/IeTOK).

OcHOBHble ~ 3aKOHOMEDHOCTH  TPHUCIOCOO/eHUsT  JKUBBIX  OpPraHM3MOB K
abuotnueckum ¢akropam. IIpucrocobseHuss K OCHOBHBIM abUOTHUeCKUM (aKTopaM:
TeMIiepaTypa, BIaKHOCTb U CBeT. [lpakthueckoe 3aHsThe «lllyba» (Kybuku Jbga
3aBepHyTh B pa3Hbli MaTepuas, B3BecUTh). [IpakThueckoe 3aHsTUe «[IUrMeHTBI»
(MOKHO pa3fie/iuTh Ha BaTMaHe Kpacutenu u3 omactepoB». [IpakThueckoe 3aHsITHe
«Kak >KMBOTHBI€e T1/1aBatoT B BOjle» (DKCIePUMEHT C IUMEeTKOM).

ViccnenoBartenbckre paboThl «BusiHye cBeTa (Teria, BIaXXHOCTH, COCTaBa MIOYBBI)
Ha pacTeHHss B eCTeCTBEHHBbIX WM WCKYCCTBEHHBIX YCIOBHUSIX» (Ha [IOCTYITHOM

Marepuare).
3. Bzaumoodelicmeus #cueblx op2aHu3mos (4 uaca)
buoTtuueckue (hakTopkI. 3aKOHOMEPHOCTH pa3BUTHS ME>KBH/IOBBIX

B3aMMOOTHOIIIeHUM. Ko3Bositolusi  (XUII[HUK-)KePTBa; Tapa3wuT-X035iMH) OBOJIIOLIUS
cTpateruii noObiBaHus TUIIU. CoruanbHOCTh. Bupi-BceneHIibl. [TepeueHb pacTeHWM-
BpeauTeneil. MccnemoBarenbckasi pabora «HabstoeHrss 3a B3aMMOOTHOIIIEHUSIMHU



JKUBOTHBIX MPH A0OBIBAHWUM MU (KOPMYIIKHA JJ1sI TITHULI, AJIS TOPOJCKUX WINA CebCKUX
JKUBOTHBIX). Beb6-kamepbi». VccienoBatenbckass pabora «PacripocTtpaHeHue BHOB-
CHMHAHTPOIIOB B Halllel MeCTHOCTW».

4. Yenoeek 8 jcu3Hu pacmeHull u dcueomtbix? (6 uacoe)

AwnTporioreHHbie ¢dakTopbl. [IpaBAa /M, YTO TMepBOOLITHBIE JIIOAW >KUTU B
rapMoHuM C npupozon. OoMalllHUBaHe U MPUPYYEHNe JKUBOTHBIX U PaCTeHUU. 3aueM
CriacaThb BbIMHUpALMe BU/bI, KaK 3TO JesiaTb. KyJ/IbTypHble pacTeHWs U WX [UKHe
npegku. [louemy BakKHO MX COXpaHsATh. Pa3HooOpasue Ky/bTYpHBIX pacTeHHMM W UX
3HaueHWe B >KW3HU uesioBeKa. KpacHast KHura Baiiiei Tepputopud. Ocobo oxpaHsieMble
TEePPUTOPHUH, 3aroBefHUKH Poccm u Mupa. Ilpaktuueckasi pabora «Pa3Hoobpasue
KYJIbTYPHBIX paCTeHUM B BallleM PerHOoHe».

WccnenoBarenbckas pabora «BiusiHue aHTPOIOTeHHBIX (PAaKTOPOB Ha pa3BUTHE
pacTeHW B TOpPO/ie/HaCe/IeHHOM ITyHKTEe».

OKckypcust/mpakTudeckass pabora «OOIIT B BamieM pervoHe — YHHKa/IbHbBIE
00BEKTHI TIPUPOIBI».

5. Okonozuueckue Huwu (6 uacoe)

buocdepa — ogHa U3 BakHeMIIMX 000si0uek 3eMau. UTO Takoe «3KOJIOTUUeCKHe
HUIIW» U KaK OHU QopmupytoTcsi? dopMmupoBaHue 3HaHUN TI0 OGUOpa3HOOOpa3Uio
JKU3HEeHHBIX  (opmM,  TOBe/leHUeCKMX  TMpHUCIiocobsieHud,  MoAu(UKaIMOHHAs
M3MeHUYMBOCTb (Ha 6a30BOM ypoBHe). PacTuTesbHbIe co001lecTBa U UX TUMbI. Pa3BuTue
Y CMeHbI PaCTUTEbHBIX COOOIIIeCTB.

WccnenoBarenbckrie paboThl «DKOJIOTUYECKHEe HUINKM BOKPYT TeOsi — oOmMcaHue
(dhakTOpoOB OKpysKatoliel cpefbl». VicciegoBatenbckue paboTel «PeHosornyeckue
HaOJTI0IeHUST».

Mojaynb «OcHOBBI pacTeHUeBoO/CcTBa» 7-8 Kiaccol (68 uacos)
1. BeedeHue & pacmeHuegodcmeo (2 uaca)

Uro-Takoe pacTeHUeBO/CTBO: OCHOBHbIe (DaKTOPbI BbIpalllUBaHUsI paCTeHUM.
VcTopusi pa3BUTHSI arpoXuMuUeckux 3HaHuM (pabotel M.B. JTomoHocoBa, FO. JInbuxa,
byccenro, B.B. [JokyuaeBa, K.A. Tumupssesa, II.A. KocteiueBa, /I.H. IIpsHuinHMKOBa
u 7ip.). [IpakTrueckast pabota «bouka JInbrxa».

2. AzpomexHuueckull 3kcnepumeHm (6 uacoe)

[IpaBuia TMOCTAaHOBKU arpo3KCriepuMeHTOB. [loCTaHOBKa 3SKCIIEPUMEHTOB C
pacTeHHsIMUA. BbIOOp TeMbl, coCTaBjieHWe TMIOTe3bl, 1IeJIM U 3aJad SKCIIepUMeHTa I10
BbIpAll[MBAaHUIO pacCTeHUWM B KOHTpOIuUpyeMoul cpesie. KoOHTpo/sM, TOBTOPHOCTH,
rpoBeJieHre SKcriepuMeHTa. [lnaHupoBaHue 3kcrniepumeHTta. OlLleHKa pe3yJbTaToB
9KCcriepuMenTa. VcciemoBaTenbckass pabora «®PakTophl, B/AWSIONIME Ha IpopacTaHue
ceMsiH (pPOCT TIPOPOCTKOB)».

OcBoeHMe TEXHOJIOTUM KPYTJIOTOJUYHOTO BbIPAI[MBAHUS Ca/laTOB U MUKPO3€e/IeH!



B KOHTPOJIUPYEMBIX HCKYCCTBEHHBIX ycJoBUsX. COOp yCTaHOBKHU [ijisi BbIpAIliMBaHUS
pacTeHUl B KOHTPOJIUPYEMBIX YCJIOBUSIX.
3. Posb Xumuueckux 3j71eMeHmo8 ¢ numaHuu pacmenuti (20 uacos)

Bopa. PactBop. BbITsbkKa. AHUOHBI, KaTHUOHBI, 3/I€KTPOIPOBOAHOCTL U pH
pactBopa. Posibp XMMHUYeECKHMX 5/IeMEHTOB B MNMTaHWM pacTeHud. [losyueHue
MTUTaTe/IbHBIX BEIeCTB pacTeHUsMU. IIpakthueckas pabora «CxeMmbl THMTaTeTbHBIX
pactBopoB. Pacuet /103 ya00peHuii [ MATaTe/IbHbIX PACTBOPOB».

YnobpeHusi: opraHuueckue, MUHepa/ibHble, MHUKpOOUOIOrHMUeckre. THIIBI
MUTaHusl pacTeHuM. Bo3gyliHoe W MuHepa/sbHOe (KOpPHEBOe) TWMTaHWe pPaCTeHUM.
TpaHCnOPT MNUTaTeNbHBIX BeILEeCTB PACTEHUM: BOCXOASUIAW W HUCXOJALIAU TOK.
BakuHeliive KanuiiHbie, pocopHbie U a30THBIe yA0OpeHus, X CBOMCTBa. [IpocThie u
cnoxHele yaobpenus. Ilpaktuueckas pabora «IIpaBmia cMmelmMBaHUSI yAOOpEHHI»
[MpakTnueckas pabora «[TuTaHWe pacTeHW: TEXHOIOTHS TIPUTOTOBIEHUS TUTATeTbHbBIX
PacTBOPOB /IS Pa3HbIX KYJIbTYP».

PocT ¥ pa3BuTHe pacTeHWI: 3Tarbl OHTOreHe3a, ()aKTOpbl, B/AHMSIIOL[ME HAa POCT
pacTeHMi: CBeT, r'yCTOTa MOCafloK, mutaHue, cybcTpat. [IpakTuueckass paboTa
«MOHUTOPUHT MUHEPAJIbHOT'O0 MUTaHUS PaCTEHUM».

Oco0eHHOCTH TMTAaHMS PACTeHWM a30TOM. A30T M €ro 3HAaueHHe B J>KU3HU
pactenuii. Popmel a30Ta ¥ UX MpeBpaljeHre B TT0UBe.

Uctounuku ¢ochopa pang  pacteHus. 3HadueHue  (docdopcopeprkaimx
coelMHeHW B KJeTKe. Po/ib Makpospruyeckux coeguHeHur ¢ocdopa B
JHepreTUYecKoM obmeHe.

BnusiHve kamusgs Ha (U3WUeCKWe CBOMCTBA TPOTOI/Ia3Mbl, Ha (DepMEeHTHI
yT/7IeBOJIOPOIHOTO 0OMeHa, cCuHTe3 OeslkoB U /ip. Posib Kanmusi B MOAjepyKaHuu UOHHOTO
OanaHca B TKaHSX, B MIPOLIeCCaX CaMOpPeTyJISLIUM.

PerynstopHas u CTpyKTypooOpa3oBaTenbHasi pOJib KajbliUs. YudacTHe B
00pa30BaHUM KJ/IETOUHOW CTeHKH, TIOAep>KaHUU CTPYKTYpbl MeMOpaH U pery/isius ux
MPOHUL[AEMOCTH.

3HaueHWe MarHusi B MetaboimM3Me pacTeHWM. MarHuii B CcOCTaBe XJI0pOGHIIIA,
CX0ZICTBO xyiopodusia U remMoryiobMHa Kak CBUJIETEBCTBO eIWHCTBA OPraHUYecKoro
MUpa.

Cepa M ero OCHOBHble COeJIWHEHWs, UX POJIb B CTPYKTYPHOM OpraHu3aLyd
KJIETKH, y4aCTHe B OKMCJIUTE/TbHO-BOCCTAHOBUTEJIbHBIX PeaKLIUSX.

MukposneMmeHThl. [lpeAcTaBieHUsi O PO MHUKPO3JIeMEHTOB B MeTabo/v3Me
pacteHuii. OCOOEHHOCTH TIOCTYI/IEHUS] MUKDPO3/ieMeHTOB B pacTeHus.. CHUHEprusM u
AHTaroOHM3M 3JIEMEHTOB ITUTaHUs PACTEHUH.

PacTuTenbHasi AMArHOCTHKAa U MeTO/bl WAeHTHU(UKALMKM HeJoCTaTKa/u30bITKa
3/ieMeHTOB nuTaHus. [IpakTuueckasi paboTa «PacTuTe/ibHasi AUArHOCTHUKA».

WccnenoBarenbckasi pabora «OrjeHKa COCTOSIHMS KOMHATHBIX — PACTeHUH,
pacTeHul Ha IIKOJIbHOM TEePPUTOPUM, YCTAHOBKA MPUYMH MaTOJOTUYECKUX COCTOSSHUU

(ripu



Ha/IMYUn)».
WccnenoBatenbckass pabota «OlleHKa B/IWSHWS —pa3/IMUHBIX 37IEMEHTOB Ha
COCTOSIHME pacTeHUU (COCTaB/ieHUe Pa3TMUHBIX MOJKOPMOK)».

4. Pezcynasmopbi pocma pacmeHutl. 3awjuma pacmeHuti (4 uaca)

[ToHsiTue o peryasitopax pocta pacTeHuii. CTUMY/IATOPbI POCTa — (DUTOTOPMOHBI
(aykcuHbl, THOOEpe/IMHbI, [UTOKWHUHBI). WHTUOMTOpPBI pocTa pacreHuid: 1.
npupoiHble (abcru3oBasi KMC/IOTa U HEKOTOpble (peHO/bHbIE BellecTBa (MKymapoBasi,
KOpUYHasl, CaJULWIOBasi K-Thl), 2. CUHTeTHYeCKHe (MOp(aKTUHBI, peTap/aHThI,
nedonuaHThl, JeCUKaHTbI, TepOulu/ibl). DOUTOMOHUTODUHT U OlleHKa COCTOSIHUS
pacteHuii. CoBpeMeHHble  CIIOCOObI ~ MOHMTOpMHra. [IpakThueckas  pabota
«DUTOMOHUTOPUHT U OIleHKa COCTOsIHUsA pacTeHuil. CoBpeMeHHbIe CITOCOOBI
MOHUTOPUHIa».

WccnenoBatenbckas pabota «BivsiHYe reTepoaykCMHa Ha rpopacTaHue (pocT Ha
Pa3HbIX CTaJUsAX, B Pa3HbIX YCJIOBUSIX) PA3/IMUYHBIX PACTEHUW».

3aiura pacTeHUl OT BpejuTesieil: OCHOBbI Ouomeroza. [TpakTuueckass paboTa
«/HCeKTapuu: TipaBuia U yCJI0BUS pa3BeieHrs T0JIe3HbIX HACeKOMBIX».

5. BoOHas, necuaHass u nNo4YeeHHass Ky/Abmypbl, UX nNpuMeHeHuUe 8
eblpawjueaHuu pacmeHuii. Pusuono2usn pacmeHuii (8 uacos)

BogHas, recuaHas U IOYBeHHasl KyJ/bTYpbl, UX IIPUMEHeHUe B BblpallBaHUU
pacrenuii. [IpoBeieHre BoZibl B KOpHe U cTeOsie pacteHuil. [IpakTuueckasi pabora
«KopHeBoe f1aByieHue».

BoaHblli peXkuMm pacTeHW: CTPOeHWe YCTBUL]: (DaKTOpbl, BAMSIOLIME HA HX
pacKpbITve U 3aKpbiTHe. 3HaueHWe MexaHu3Ma peryssilyud HWCIapeHus BJjlaru
pacteHueM. Ilpaktuueckass pabota «IIpuroroBseHue TiperapaTa YCTBUL] MeTOAOM
CIIeTKa».

WccnenoBaTenbckue paboThl: «BivsHUe YCIOBUN COZiep)KaHWSI pacTeHUd Ha
KOJINUeCTBO YCTBUL».

@®OTOCHHTe3 — YHHKAaJbHBIA MpoLlecCc pacTeHud. TeMHOBasi U cBeTOBast (pasbl
¢doTocuHTe3a. 3HaueHre HOTOCUHTE3a /IS KUBBIX OpraHu3MoB. [IpakTrueckasi paborta
«DyHKIMOHANbHAs ~ [MarHOCTUKA pacTeHUM [0 AaKTUBHOCTHM  XJIOPOIUIACTOB»
WccnemoBarenbckass pabora «Ormpepenenne xjopobumuia A u b, oreHka
(OTOCMHTETUUECKOM aKTUBHOCTH PACTEHUH U (paKTOPOB, B/MSIIOLLMX Ha Heey.

@DakTOpbl pOCTa pacTeHuM: BO3AyX M aspauyd. [lof3eMHOe [bIXxaHWe paCTeHUWH:
COCTaB TIOUBEHHOIO0 BO3/AyXa, ra3000MeH. ['a3000MeH Tmipu 6ecrioOYBeHHOM
BbIpamyBaHum. [lpaktuueckass pabota «Asparus, CO2 u O2. [IbixaHue pacTeHUi».
[MpakTuueckasi paboTa «/lpIxaHuWe pacTeHWil: OLleHKa WHTeHCUBHOCTU [JbIXaHUs
pacTeHuM U MJI0Z0B».

UccnenoBaTenbckue paboThl: «BiusiHue crocoba BeipaljuBaHUs (cocTaBa
MUTaTe/IbHOU CMeCH, CXeMbl BHECEHHsT) Ha POCT U Pa3BUTHS Pa3/IMYHbIX paCTeHUI».



6. Kyabmyphbie pacmeHusi. CogpemeHHble achekmbl ceaekyuu (20 uacos)

Kak uyenoBek cTan HCMnosib30BaTh pacTeHUsi? CBsI3b pPasBUTHS LIMBWIW3ALIUU
yesioBeKa Y OJlOMalllHMBaHUsl pacTeHuu. Jlomectukaums. [uckyccusi «/loMecTukanuys,
BCEé JIM PpACTeHUs] Y JKUBOTHbIE, KOTOpble J>KMBYT PpSZOM C YeJOBEKOM UM
0ZIOMALIHMBaKOTCSA? MOXKHO JIM CYMTaTh TapaKaHa OJOMalllHEHHbIM KUBOTHBIM ?»

HacsieiCTBEHHOCTE ¥ U3MEHUMBOCTb — OCHOBHBIE CBOMCTBA >KUBBIX OPraHU3MOB.
V3meHunBOCTb. Buabl u3MeHuMBOCTh. IIpakTHueckass pabora «MoaudukaiioHHast
HM3MEeHUYHBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JlepeBa)».

'en — wMaTepuanbHBIM HOCWTE/b HACAEACTBEHHOCTU W  U3MEHUUBOCTH.
HykenHoBble KUC/IOTEL. JIOKamu3alusa reHeTUUeCKoro Marepuana B KieTtke. [leneHue
kinetok. Perummkanuss  [THK. OcHoBHasg JorMa  MOJIEKY/ISIpHOM  OHOJIOTHH.
Tpanckpumiusi. TpaHcsius. Myraruu. [TpakTuueckast pabora «['eH — MIHCTPYKIHS T10
cbopke KeTkH (Ha Gucepe WM KOHCTPYKTOpe)». [IpakTrueckass pabora «MyTamus Ha
OyTepbpoze (r060i 00BEKT W3 TIpeAblAyield pabOThI, Iie W3MeHeHHe WHCTPYKIUH
TIpHUBe/IeT K M3MEHEHHIO BHEIITHETO BHIa 00beKTa)».

Oddekr OyTHUIOYHOTO TOpJbIIIKA M TeHeTuueckKoe pasHoobOpasue. UTo Takoe
reH0aHK? 3aueM COXpaHsSTh T'eHeTHUYeCKHe pecypchbl pacTeHuii? OCHOBHbIe CIOCOOBI
COXpaHeHMsI TeHeTUUeCKUX peCypCoB pacTeHUH (ex situ U in situ).

3HaueHne pabor H.M. BaBusoBa. 3aKOH T'OMOJIOTUUECKHX PsIOB. LleHTpBI
TIPOUCXOXKJEHNUS Ky/nbTypHbIX pacTtennd H.M. Baewioa u II.M. JKykosckoro.
ITpakTrueckas paboTa 1o rpyramM «OTKy/ja Ha HallluX CTojiaX (DPYKThI/OBOIIH/3/1aKm».

OcHOBHbIE MeTO/bI ceneKiud. ['nbpugusaiusa. Popmbl oTb6opa. OCHOBHBIE
HaripaB/IeHUs] CeJIeKIUM: yyullleHHe ypOoKaltHOCTH, YCTOWUMBOCTU K OMOTUUECKUM U
abuotuueckum dakropaM. [IpakTruyeckasi paboTa «BripaiBaeM ropox. Kak npoBecTtu
CKpellMBaHue y ropoxa».

Ectb 7u >ku3Hb B TpoOupke? bBuoOTeXHONMOrWS KYJbTYPHBIX paCTeHH.
VccnemoBarenbckass pabota «BbIpaliBaHWe pacTeHWMM B IPOOHPKe»  (MOXKHO
BOCII0J/Ib30BaTbCs  pe3yJ/ibTaTaMU TIpeAbIAYIIUX SKCIIePUMEHTOB I10 COCTaBJ/IeHUIO
MUTaTe/bHBIX PACTBOPOB /ISl PACTEHUH ).

Kak  uemoBek  MoxxeT  MoaubuLMpoBaTh  pacTeHusi?  ['eHeTHueckoe
pejaktvpoBaHue.  CoBpeMeHHble  MOAXOAbl UM [JOCTWXKEHWS  TeHeTUYeCKOro
peflakTUpoBaHUsT ~ pacTteHuid. [lpakTuueckass pabora  «['eHOMHbIe  HOXXHMIIbI
(MopenvpoBanyre pabotsl cuctembl CRISP-Cas).

7. PacmumesbHas npodykyusi. (8 uacos)
Haz3eMHbIe U Tiofj3eMHbIe opraHbl pacteHuil. [Tober v BUZOM3MeHeHHbIH ober
pacteruii. CriocoObl pa3MHOKEHUSI paCTeHHIA.
[MoHATHE O KauecTBe TIPOAYKTOB TMTaHWsA. [IpoGsieMbl  KOHKYPEHL[UU
OTeueCTBeHHbIX MPOAYKTOB MUTaHUsI C UMIIOPTHLIMU. JIOTUCTHKA IOCTaBKU U CPeZiCTBa



COXpaHeHHsl TPOAYKTOB TuTaHUs. [IlpakThueckasi paborta «Ilpezie/ibHO AOMyCTUMBbIE
koHteHTpauu ([1IK) 1 MeTozabl KOHTpOJIsi 6e30MacHOCTH PACTUTENbHBIX MPOAYKTOB
IMUTAHUA».

Mukpo3e/ieHb: TI0/Ie3HOCTb U TexHoJorusi. MiccienoBaTtenbckas paborta «OueHKa
KauecTBa BbIpallleHHOM MUKpO3esieHU» (inbo CcBosi, b0 13 MarasuHa).

XHAMUYeCKUU aHaam3 TIPOAYKLVH. OCHOBBI CreKTpO(POTOMETPHHU.
[Totenrmometpus. Xpomatorpadusi. [Tpaktrueckas pabora «MeTo/bl OIJeHKH KauecTBa
pacTUTe/IbHOM TIPOAYKLMW: XpaHEeHHWe W COXPAHHOCTh MUTaTe/lbHbIX BelecTB» (10
JOCTYTTHOMY 000pY/I0BaHUIO).

WccnenoBatenbckas pabora «OrmpepenedHvie ButamrHa C MeTO0M 00OpaTHOTO
TUTPOBAHMS B TI7I0J]aX Ha pa3HOM CpOKe (CrIoco0e) XpaHeHHs».

Mopayab «buorexHosiorusi» 7-8 Knaccol (68 uacoB)
1. buomexHonozus (4 uaca)

[TonsTie OHOTeXHO/IOTHH. 3aueM uejiOBeKy OHOTeXHOJOTHH, B UeM UX
MperMYyILeCTBO  Tepefi ~ XUMHUeCKUM  CHHTe30M.  OcCHOBHble  OMOOOBEKTHI
OUOTEXHOJ/IOTUX: TIPOMBIIIJIEHHbIE MHWKDPOOPTaHW3MbI, KJIeTKM W TKaHWA pacTeHWH,
JKUBOTHBIX U uejloBeKa, Owokaranm3aTophl. IIpakTnueckas pabota «IIpumMepsl
TIpUMeHeHHsT OM0JIOTHYeCKUX 0OBEKTOB B TBOEU JKU3HN».

Ceippe i1 6MOCHHTEe3a M OLleHKa ero Ouosoruueckoit 1jeHHOCTH. OCHOBHbIE
WCTOYHUKK yI/iepoja, a3oTa, ¢docdopa, MHUKPO37eMeHTOB. McciemoBaHue HOBBIX
HMCTOUYHUKOB ChIPbs (BK/IFOUast BOTIPOCKI €T0 MpeABapuTebHOM 00paboTKu), pa3paboTka
HOBBIX TIUTaTe/NbHBIX Cpe/l, B TOM YKC/e BK/IIOUAIOL[UX OUOCTUMYJ/ISTOPBI U ApyTHe
3/IeMeHThI yTIpaB/eHus] ¥ ONITUMH3Al[H MPOLieCcCOB OrocrHTe3a. MeToAbl ONTHMH3ALIN
MUTaTeTbHBIX CPe/.

2. Mukpobuosozus (12 uacoe)

[Tosno>)keHre TpOKapUOTOB B CUCTeMe opraHuyeckoro wmupa. CTpoeHue
bakTepuanbHO# KieTku. Knaccudukaius 6aktepuii. Mopdonorus 6akrepuii. [IpocTeie
U (JIO)KHbIe MeTOJbl OKpalvBaHusl OakTepuit. Pusnosiorusi OaKTepwii: MUTaHUE,
JbIXaHWe, POCT U pa3MHO)KeHHe. 3HAaKOMCTBO C iIoMeHOM Apxeu (3KCTpeMO(HUIbHOCTb,
0COOEeHHOCTU CTpoeHUs KJeTKH). JlabopaTopHasi paboTa «®@UKCHPOBaHHbIE Mpernaparhl
Oaktepuii. OripeseneHre (OPMbI  TPEAJIOKEHHBIX KYyJbTYp MHWKPOOPTaHU3MOB,
WCTIOJTb3ysl TIPOCTOM MeTOA, OKpacku» JlabopaTopHasi pabora «OmpefjesneHve Tura
KJIETOYHOM CTeHKU MeTOZI0OM OKpallMBaHUs 110 I'paMmy» (MpyU Ha/IMUKWKU PeaKTHUBOB).

MoJiouHOKHC/IOe U CrpToBOoe OpoxkeHune. PoToTpodHble U xXeMOTpOo(dHbIe
baktepuu. KuHeTWyeckoe  orMcaHuWe  TIpollecca poCTa  MHWKPOOPTaHW3MOB.
OKCIOHeHIMabHasi ~ MOZieJib  pocTa. KuHeTwMKa  rubend  MHKPOOPTaHU3MOB.
JlabopaTopHasi pabota «IIpuroToBneHye MPWKU3HEHHBIX MPerapaToB MOJOUHOKUC/IBIX
bakTepuii».



[TaToreHHbie 6bakTepry. YyMHas Majiouka ¥ uepHasi CMepTh, O0TYy/M3M, CTOMOHSIK,
Tybepkyie3. Victopusi 60pb0bI ¢ GakTepranbHbIMU HHMeKIUsIMH. JlTabopaTopHasi paboTa
«IToceB cMbIBa C pyK Ha yamiku Iletpu». JlabopaTopHasi pabota «Bblgenenue uncToi
Ky/ibTyphl Oakrepuil. MeTop pa3BefeHMid. MeToJ UCTOIIAOLIEr0  IITPUXa».
JlabopatopHasi pabora «Mopdonornyeckass XapaKTepUCTHKA BbIIe/IeHHOM UHCTOMN
KyJbTYDPbI: XapaKTePUCTHUKA KOJIOHUH, (hopMa OaKTepuid, THI KJI€TOUHOW CTEHKI».

BoiiHa 6eCKOHEUHOCTH: aHTUOMOTHKU TPOTHB OakTepuii. MeXaHW3Mbl JIelCTBUM
aHTHOMOTHKOB. MeXK/IeTouHass KOMMYHMKaIl[usi OakTtepuii. UyBCTBO KBOpyMa.
JlabopatopHasi pabora «CpaBHeHHMe pOCTa MHKPOOPTaHW3MOB Ha uvallike 0e3 U C
nobaByieHUs1 aHTUOMOTHKOB» VlccienoBarenbckass pabota «IIoMCK MHKPOOPTraHW3MOB
00/1a/1arol[MX aHTarOHUCTUUECKON aKTUBHOCTBIOY.

[MIpumeHeHue Oakrepuii uenoBeKOM. KuHeThueckoe omnucaHue OUOCHMHTe3a
MPOAYKTOB MHUKDOOPraHW3MaMU. bakTepuu, KOTOpble MOTYT pas/jaraTh TUIaCTHK.
WccnenoBarenbckass pabota «BreigeneHre MOJOYHOKUCIBIX OakTepuii, MCCIeoBaHUe
WX aKTUBHOCTH».

MukpoopraHu3mMbl B arpoOMOTeXHONOTUU.  VICKyCCTBEHHble — acCOLMALN
pacTeHMii ¢ MUKpoopraHusmamiu. KccieznoBatenbckasi pabota «BoigeneHre OakTepuii
TI0JIe3HBIX [JI1 pACTEHUIN.

3. DykapuomuuecKue Op2aHu3Mbl € OuomexHono2uu (njaecHeeble 2puodbl,
opocacu, eooopocsu) (12 uacos)

ITnecHeBble rprOBI MPOAYIIEHTHI OMOIOTMUECKH aKTUBHBIX BEITECTB.

OO1jasi XapakTepUCTHUKA APOXOKeH CaxapoMUIEeTOB. VICTOpPHSI MCITOb30BaHMS
JPOXOKEH B TPaJUI[MOHHON OMOTeXHOIOrMK. TeXHOJOrHH BUHOAeIUS 1 X1e0orneueHus,
CrelMaTu3UpOBaHHbIe pachkl APOXOKeH. MeTabou3M Apoxokel. Peakiusi CLIMPTOBOIO
bposkenusi. JlaboparopHasi pabora «[lozacuer KieTok Apoxoked B Kamepe ['opsieBa».
JTaboparopHasi pabota «ObHapykeHHe TIPOAYKTOB CIIUPTOBOTO OPOKEHUS: 3THUIOBOTO
CTUpTa W YIJeKUC/IOoro rasa». [lonydyeHue BTOPUUHBIX MeTabOMMTOB B IPOAOKAX.
IIpoXOKU Kak Mpo/yrieHThl 6roTorme. [TomyueHue 1jefieBbIX O€/TKOB B IPOsKiKaX.

Oco6eHHOCTH BEreTaTMBHOI'O M TI0JIOBOTO Pa3MHOXKEHUSI Y JIPOXOKeH, 3HaueHHe
W3yd4eHUsT MWTO3a W I[UTOKHMHEe3a /i1 ONTHMH3ALUMK ITPOLIECCOB KY/JIbTUBHPOBAHUS
JPOXOKEBBIX IITAMMOB, ITIOHUMaHUS TIPUUHH TTAaTOT€HHOCTH APOXJKeH U TpHOO0B, TTOMCKa
MuIlleHeld  (YHTHUIUZOB U pa3pabOTKH  HOBBIX  JIEKAPCTBEHHBIX  IPEIapaToB.
JlabopaTopHass pabora «HabGsmomeHre  pa3sMHOXKEHHSI  JAPOXOKEBBIX — KJIETOK».
ITpakTnueckass pabota «IlosyueHue TBopora M Kedrpa Ha OCHOBE MOJIOUYHOKMCJIBIX
OakTepuii». IlpakThueckas pabora «OCHOBHbIE BHbI KBaca M HX XapaKTePUCTHUKa»
«[IpOXOKH Y MOJIOUHOKUC/IbIe OaKTepHHM, MPUMeHsieMble s TPOM3BOJCTBA KBacay.
[TpakTnueckass pabora «CpaBHUTeNbHBIA aHAIW3 pa3BUTHS JAPOXJKeH B a’pOOHBIX U
aHa3pOOHBIX  yC/IoBUsix». [IpakTuueckas pabora «MeToAbl OLIEHKM CBOWMCTB



xJjieboreKapHbIX ApoxoKeid. OcobeHHOCTU MpPUMeHEeHHs! TTPeCCOBAaHHBIX, CYIIEHBIX M
WHCTAHTHBIX ApoxoKeh». MccienoBarenbckas pabora «BnusHue (U3MKO-XUMUUECKAX
(haKkTOpOB Ha KaueCcTBO OMOTEXHOJIOTUUECKOM TMpoAyKiuu (KBac, Kedup, Cbp, x/ied u
Ip-)».

Bopopocnu — mepcrieKTUBHBIM 00BEKT [jisi POU3BOACTBA Oesika U YIJ/IeBOZIOB.
BroTexHO/IOTHYeCKHe MeTO/[bl OUMCTKU TBEP/bIX, >KUJKUX OTXO/0B W ra3000pa3HbIX
0TX0/l0B TMpou3BOACTB. CTouHble BOAbl. CxemMbl OYUCTKU. BHOGUIBTPBI, a3pOTEHKH,
MEeTaHTeHKH, OKCUTEHKH. AKTUBHBIM W/ M BXOJSALIMe B HEro MUKPOOPraHU3MBbI.
M cnonp30BaHue BOZOPOC/IEN B OUMCTKe CTOUHBIX BOJ. VcciemoBaTenbckast paboTta
«BnusHue pusnko-xumuueckux ¢akropoB Ha pocT Bogopocau (Chlorella vulgaris)».

4. HacnedcmeeuHas uHgopmayus (8 uacos)

HacsieicTBEHHOCTE ¥ U3MEHUMBOCTb — OCHOBHbBIE CBOMCTBA >KUBBIX OPraHU3MOB.
V3meHunBOCTb. Buabl m3MeHuMBOCTh. [IpakTHueckass pabora «MoaudukaiioHHast
M3MEeHUYMBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JlepeBa)».

'en — wMaTepuanbHBIM HOCWTE/Nb HACAEACTBEHHOCTU W  U3MEHUMBOCTH.
HykenHoBble KUC/IOTEL. JIOKamu3alusa reHeTUUeCKoro Marepuana B KieTtke. [leneHue
kinetok. Perummkanuss  [THK. OcHoBHasg JormMa  MOJIEKY/ISIpHOM — OHOJIOTHH.
Tpanckpumiusi. TpaHcsius. MyTaiuu. [TpakTuueckast pabora «['eH — MIHCTPYKIHS TI0
cbopke KeTkH (Ha Gucepe WM KOHCTPYKTOpe)». [IpakTrueckass pabora «MyTaius Ha
OyTepbpoze (r060i 00BEKT W3 TIpeAblAyield pabOThI, Iie W3MeHeHHe WHCTPYKIUH
TIpUBe/IeT K N3MEHEeHHIO BHEIITHETO BHIa 00beKTa)».

5. Bupycosnozus. (6 uacos)

[Tosio’keHre BUPYCOB B CICTeMe OpraHNuecKoro Mupa. CTPyKTypa U XMMHUUeCKUMA
coctaB BUPYCOB. Knaccudukammss BHUpPycoB. Pempoaykiuss BuUpPycoB. IIpocmotp
JOKyMeHTanbHOT0 (hHbMa O BUpYyCax.

Bupychbl - Bo30yquTem nHbeKIMOHHBIX 60s1e3Hel. OHKOBUPYChI. bakTeprodaru:
CTpOeHHe, CBOWCTBa, mpuMeHeHHWe. IIpakThueckas paboTa. «MeToj pa3Be/eHU»
[TpakTrueckas pabora. «TurpoBaHue 6akTepruodaron».

buonornueckre MeTo bl 60pLOBI C BUPYCaMH.

6. I'enHas uHiiceHepusi u 6GuomexHoso2uu. (8 uacos)

OcHOBBI TeHHOUW uHXeHepuu. Bekrtopa. Crenduyeckre dhepMeHTbl OAKTepHIL.
[TpakTuueckass paboTa «3IHAOHYK/ea3bl pPecTpUKUMH (paboTa C HYK/JIeOTHUAHbIMU
T1IoC/Ie/oBaTeTbHOCTSIMU Ha Oymare)».

BroTexHo/0THY TIPOAYKLMU OelKoB B OaKTepua/lbHbIX Ky/abTypaX. JocTiKeHus
reHHON UH)KeHepUU U OM0TeXHOIOTUH.

CRISPR/Cas — cucrtema aJanTUBHOTO WMMYHWTeTa OakTepuii u apxei.



[MpakTuueckas pabota «I'enHbie HOxHULIBI - CRISPR/Cas (MofjenmpoBaHre Ha Oymare)»
I'MO. Metopp! nonyuenus 'MO. Urpa-auckyccusi « Belirpaii rpaHT Ha co3JjaHue
I'™MO».

7. BuomexHoso2uu 8 xcugomHogoocmee (8 uacoe)

JJoMecTHKalMss OCHOBHbIe [OMalllHUe YKUBOTHBIE; COBPEeMeHHbIe JKCIeprMeHTax
0 JOMEeCTUKALUU JKUBOTHBIX (JIMCULIA, HOPKA U JIP. — SKCIIEPUMEHThI HAYUYHOM IIKOJIbI
akazeMuka bensieBa). [luckyccus «/loMecTukalysi, BCe JIdA PacTeHUS] U >KUBOTHbIE,
KOTOpbIe JKUBYT PSZOM C Yel0BeKOM WM OJOMAIIHMBAKOTCA? MOXHO /1M CUMTaTh
TapakaHa OlOMalllHeHHbIM JKUBOTHBIM?».

CoBpeMeHHble METOJbl B >KWUBOTHOBOJCTBE: TpPAHCILIAHTALUsS SMOPHOHOB,
XUMepHble  >KMBOTHBIe, KjOHHMpOoBaHWe. [IpakTuhueckass pabora «MeTtozanKa
KJIOHUpOBaHMS (MO/ie/TMpOBaHue Ha Oymare).

OcHoBHBIe 00JIe3HU JKMBOTHBIX M POJIb MAaTOr€HHBIX MHKPOOPTaHU3MOB W
Tapa3vTOB B pa3BUTHH 3a00/ieBaHMM JOMAIITHHAX XXUBOTHBIX ¥ OCHOBHBIX MepaX 00pbObI
C HUMHU; POJIb TI0JIe3HBIX MUKPOCUMOUOHTOB B OpraHM3Me >XUBOTHBIX. [1o/0XKUTeTbHOe
U 1obouyHoe (OTpHLaTe/IbHOE) BO3/IeHICTBMM AaHTUOMOTWKOB Ha OpraHU3M B Xo[e
JIeYeHUs] JKUBOTHBIX; 1L(eJld M 3aJaud BeTepyMHapUu. bUOTeXHO/IOrUsI KOPMOBBIX
niperiapaTtoB. [lpakthueckasi pabora «CocTaBieHWe palOHa TUTAHUS >KUBOTHOTO,
pacueT pacxoZioB Ha cofiep>kaHue». MccimemoBarenbckasi pabora «OrjeHKa KauecTBa
MOJIOUHOU TIPOAYKLN».

8. buomexHos02uu 8 pacmeHuegoocmeae (10 uacos)

OcHoBHBIE MeTOAbI cenekiuu. ['uOpugu3anmsa. Popmbl oTbopa. OCHOBHBIE
HampaB/IeHUs] CeIeKI[UU: YyullleHne YPOKalHOCTH, YCTOWUMBOCTH K OMOTUUECKHUM U
abuotnueckum dakropam. IIpaktrueckasi paboTta «BripamuBaem ropox. Kak rposectu
CKpelliMBaHue y TOpoxa».

OCHOBHbIE TIOAXOAbI CeJeKIMA W OWOTeXHONOTMU KY/JAbTYPHBIX paCTeHHH,
'ubpugusaiys, OTAaneHHass THOpUAW3aus, WCKYCCTBEHHbIM OTOOp, TreTeposwuc,
TpaHC(opMalusi, MyTareHe3, reHeTUUeCcKoe peJakTHpoBaHue). VIcTopus ceyieKlUud B
Poccun u mupe, UCTOpHS pa3BUTUS B)KHEUIIINX COPTOB KY/JIbTYPHBIX PaCT€HUM.

Kak uesnoBek MokeT MOJU(PUIIMPOBaTh pacTeHus? ['eHHass MH)KeHepHsl paCTeHUH:
UTo Takoe reHeTuyeckasi WHXXEHepHs pacTeHWM. TpaHCreHHble pacTeHus. MeTozpbl
nosyueHusi.  O6pa3oBaHue  omyxosied y  pacTeHuMid.  ArpobakTepuarnbHas
tpaHchopmarmsi:  Ti-masmuabl.  T'enbt  T-JHK.  MonekynsspHO-reHeTHUYeCKHe
MexaHu3Mbl TpaHCchopMaLiuu. ['eHeTnyeckoe pefakTpoBaHe. CoBpeMeHHbIe MOAXO0/bI
Y IOCTW)KEeHHsI TeHeTUUYeCKOro pe/lakTUPOBaHUs pacTeHuil. [IpakTudeckass pabota
«['eHOMHBIE HOXKHULIBI (MOZieTpOoBaHue paboThl cructeMbl CRISP-Cas).

Ectb 1M >ku3Hb B TIpoOUWpKe? BHOTEXHO/OTHSI KY/JbTYPHBIX DPaCTeHUH.



WccnenoBarenbckass pabota «BblpalljiBaHue pacTeHuWd B TIpoOMpKe (MO>KHO
BOCIIO/Tb30BaTbCSA  pe3yJibTaTaMu TpPeAbIAyIIUX SKCIIEPUMEHTOB II0 COCTaBJIEHUIO
MATaTeTbHbIX PaCTBOPOB /ISl PACTEHUHM )».

Moaynb «MoJieky/isipHble 0CHOBBI (pu3u0/10ruu U apMakoioruu» 9 Kaacc
(68 uacon)

1. Dusuonozuueckas xumus. (20 uacos)

BBenenue. buorennbie snemenThl: opraHorensl: O, C, N, H. AkTuBHbIe (HOpPMBI
KUCJIOPO/JA, UX TMOyuYeHre, HeMTpaan3aLus.

Makpo3/ieMeHTbI: TIPOLIEHT COJleP>KaHUsi B OpraHu3Me, BbIMOHsIeMast QyHKLIS,
cojep)kaHue B TpoAyKTax muraHus. Ca2+ - cBs3bIBaroIue Oenku, [eTOHUPOBaHUe
KaJIbLiMsl, PeryJislys yPOBHS Ka/bL[ds B OpraHu3Me: rOPMOHBI Mo4yek. Mg — cTpoeHue
xj0podusiia, ero akTUBaLUs COTHEYHOU SHEepryen.

MUKpO3/1eMeHTbl: B KaKUX MOJEKy/aax COJep>KaTcsl, BbITIOHseMas (PyHKLIUS,
coziep>KaHve B TPoAyKTax nuTtaHus. [locmencTBus nepefjo3upOBKA MUKPO3J/IEMEHTaMMU.
Fe — ycBauBaemble TUMNBI COeIMHEHWN >Keje3a. ['eMONpOTeHHbI, TeMOIMAHUH,
uutoxpoMbl. Cu — yCBOEHWE W TPaHCIOPT Meau. besiky, copepxaijue wme[b.
[TaTonornueckre cMHAPOMBbI MeHKe 1 BuibcoHa, CBsi3aHHbIE C MEeTabOTM3MOM Me/IH.

TokcuuHble 371eMeHThl IleprojuuecKorM CUCTEeMBbI [0 OpraHu3Ma. BiusHue
HeJ0CTaTKa MakpO U MUKDPO3/IEMEHTOB Ha KUBbIE€ OPraHU3MBbl.

UccnenoBarenbckass ~ pabora  «KosmdecTBeHHasi — OLjeHKA  COJlepKaHUs
MHUKDPO3JIEMEHTOB WX BUTAMUHOB B THILEBBIX TTPOAYKTaX»

JKvipel. 3abosieBaHus UyesioBeKa, CBsi3aHHbIE C HAPYIIeHUSIMHU >KHPOBOTO oOMeHa.
JucmunugeMun.

YrneBobl. 3abosieBaHMsI Ue/IOBeKa, CBsi3aHHbIe C HapYIIEHUSMH YTIeBOJHOTO
obMena. CaxapHbIid JuabeT.

benku. CtpoeHue. 3aboneBaHusi uesOBeKa, CBsI3aHHble C HapYLIEHUSIMU
6enkoBoro obOmeHa. ®yHkimu OenkoB. PepmeHThl. MexaHu3m geuctBus. Kiacchbl
dbepMeHTaTUBHBIX peakiyii. KodepmeHThl. [lpakTuueckoe 3aHsiThe «KauecTBeHHbIe
peakiluM Ha OpraHudeckde MoOJeKy/bl». I[IpakTuueckoe 3aHsTHe «/leHaTypalus
6emkoB» [IpakTrueckoe 3aHsTHE «VI3yueHre aKTUBHOCTA aMHUIa3bD».

ButamuyHbI >KMpOpacTBOpHUMBIe, BOJOPAaCcTBOpUMBIe. [IpeBpalljeHre BUTaMUHOB B
aKTHBHbIe (hOPMBbI KOPEPMEHTOB. ABUTAMUHO3bI.

OcHOBHble THUMBI MeTabDOMMUEeCKUX peakiyil. buosHepreTuueckre IpOLIECCHI.
I'mukomu3. Lukn Kpebca. Llernb repeHoca 3/eKTpoHOB. OKHMC/IeHHE >KUPHBIX KHUCIIOT.
Kartabami3m amuHOKucIOT. ['mrokoHeoreHe3. CHHTe3 YIJ/ieBOJOB, O€/IKOB, >KUDOB.
Metabomtiueckue 3aboneBaHus. [IpakTuueckoe 3aHsiTHe «PellleHWe 3ajad Ha
SHepreTuyeckuii ooMeH».

Knetka. TToHsitue membpanbl. ®yHKIMM MeMOpaH. Buzibl TpaHCIIOpTa B K/IETKY.



MembOpaHHble oOpraHouzbl. 3aboneBaHusI CBsi3aHHble C HapylleHHeM paboThbl
MeMOpaHHBIX OpraHesul, 00/e3HNW HaKOTUIeHUsl. TWUITbI KOHTAaKTOB MEXAY KJIeTKaMHU.
3HaueHWe MeXKIeTOUHOW KOMMYHUKAIMU [ 3/I0POBbs OpraHu3Ma. [IpakThueckoe
3aHsATHE «[Inanu3 (KieTouka Tpayoe)».

Appo. YpoBHM  ynmakoBKM  XpoMaTHMHAa.  XPOMOCOMHBIE  TepPPUTOPUM.
HeMemOpaHHbIE OPraHOU/IBI.

2. MoanekyasipHas o6uosnozus. (20 uacoe)

OCHOBHbIe BeX{ Pa3BUTHS MOJIEKY/IIPHON OMOIOTHH.

HyknenHoBble KUC/IOTBL. OCHOBHBIE TIPUHIIUTIBI CTpoeHwMs. [IpakTrueckasi paboTa
«Boigenenne JJHK u3 Ganana». [Ipaktuueckass pabora «Mogens [JHK-opuramm».
[TpakTnueckass pabora «Ompexgenenve KauectBa rmpernaparoB [JJHK ¢ momormibio
criekTpodoToMeTprn» (TIpU HAIMUUK 000PYAOBaHUS).

MarpuuHbie cuHTe3bl. Perivkaiivss — OCHOBa K/I€TOYHOIO JeseHus. [IpuHuunel
peruikaruu. [IpakTrueckass pabora «PerMkaTiBHas MalliHa (Mrpa-AeMOHCTPALIVs)».
[TpakTrueckast pabora «ITLP (Mozmens amruidukaiiys Ha Oymare)».

MyTtauuu. Uto BbI3bIBaeT usMeHeHus B ctpoeHuu [JHK. IIpyHLUIBI periaparjyu.

Tpanckpumius. [Ipaktuueckasi pabota «Cra mpoMoTopay.

I'enetnueckuii Koj. Ilpaktuueckass paborta «PellleHne 3a/jau Ha TeHETUUYECKUM
Koz» TpaHcnsitus. [Tpaktryeckast pabora «PonauHr 6enKoB».

Opranusauusi reHoMa BUPYCOB IIpOTMBOBUpYCHBIE CpeCTBa, MeXaHU3Mbl MX
JeUCTBYSI.

Opranuzanus reHomMa bakTepuii AHTHOaKTepranbHbIe Tiperaparsl.
WccnenoBarenbckasi pabota «PacripocTpaHeHrie aHTHOMOTUKOPE3UCTEHTHBIX
bakTepuii» OpraHu3aijisi TeHoMa >yKapuoT ['eHOMHOe pelaKTHpOBaHHe.

[TpakTrueckas pabora «PaboTa B cOBpeMeHHBIX TeHeTMueCKuX 0a3ax JaHHBIX.
ITpoBegenue In silico
aHa/I13a MocJie0BaTeIbHOCTeN TeHOBY.

3. dapmakosnozus (28 uacos)

[Tonsitie o yekapcTBaxX. IIpUHIMIBI TT0/IX0/la K TIOMCKY HOBBIX JIeKapCTBEHHBIX
cpeactB. CKpUHUHT U ero MeTofbl. VccnenoBaTesnbckasi pabota «3OKCIIepUMEHTHI T10
orpejie/IeHUI0 TOKCUYHOCTH BellleCTB Ha apTEMUUSIX».

Iyt BBegeHus JIC. @apMakKOKUHETHKA JIeKapCTBEHHBIX BelljecTB. BcacbiBaHue
(abcopbuust)  nmekapcTtB.  OCHOBHble ~ MeXaHHM3Mbl  BCaChlBaHWS.  1paHCIIOPT
JleKapCTBEHHBIX BelljeCTB. ['eHbl U Oenmku miepBoi (pa3wl O6uorpaHcopmarmm. [IyTtu
BBbIBe/IEHUsI JIEKAPCTB M3 OpraHu3Ma. JKCKpeLys U IMMUHaIus. ['eHbl U 6enKu BTOpOit
da3el broTpancopmary. dapMakogrHaMuKa. I'y1aBHOe ¥ T0O60UYHOe, pe30pOTUBHOE 1
MeCTHOe, TIpsSIMOe, HEeMpsIMOoe U pe)IeKTOPHOe JIeUCTBHE.

Bubl B3auMojelicTBUs jekapcTB. CUHEpru3M U aHTaroHW3M TNpU COBMECTHOM



JIeMiCTBUU JIeKapCTBEHHBIX BEIeCTB, UX PA3HOBUJHOCTH.

TpancmeMOpaHHBIM CUTHAUHT. TUIBI KJI€TOUHBIX periernTopoB. MeMOpaHHbIe:
VOHHBbIE KaHaJIbl, KaTaIMTUYeCKWe U CorpsbkeHHble ¢ G-0e/lkaMu; BHYTPUK/IETOUHBIE:
LMTOIIa3MaTUYeCcKre 17} si/lepHbIe. MexaHu3MBbl JIUTaH[I-peLienTOPHOro
B3auMo/eiicTBusi. CeeKTUBHOCTb (M30MpaTeNbHOCTh) AEUCTBUS, CBSI3b «XMMUUecKast
CTPYKTypa — (papMako/ioruueckasi akTHUBHOCTb BelL[eCTB».

PapMaKOI0TU4eCcKOU MOAYJISLMA CUHAIITUYECKOW XOJMHEPrhuecKor Iepenauw.
MonekynsipHbli MeXaHU3M JeucTBUs U  ¢dapMakoyioruueckve CBOWCTBA M-
X0JIMHOOJI0KAaTOPOB, raHrIM00/I0KaTOPOB U Kypapernoj00HbIX CpeJICTB.
dapMakosioruueckasi  pery/sius  aKTHBHOCTA  a/IpeHepPrhuueckoro  CHHarica.
AJIpeHOMUMETHKHU, afipeH00/I0KaTopbl, CUMMATONMUTHKU. [IpakTrueckasi pabora
«Bnusinue afipeHanviHa Ha cep/ieuHble COKpalljeHusi (MporpaMMHoOe obecrieueHre)».

MonekysisipHasi (papMakoIOrusl aHTHa/UIeprUuecKuX CpefCcTB. ['McTaMHHOBBIE
peLIenTOPbl: THUIbI, MOJEKy/sipHasi opraHu3aius. Crabuiu3aTopbl MeMOpaH TYUHBIX
KJIeTOK:  MOJIEKY/ISPHbI ~ MeXaHW3M  JIeWCTBHUS, OCOOEHHOCTH  K/IMHUYECKOTO
TIpUMeHeHUs1, TOUKU MPUIOXKeHUSs 1elCTBUSI MHTUOUTOPOB JIUTTUHBIX MeZIMaTOPOB.

MexaHu3M [elCTBUS M TPUMEHEeHHe MpernapaToB, CTUMYJIMPYIOIUX MPOLIECChI
vMMyHHuTeTa. DapMakosiorhueckasi XapaKTepUCTHMKAa HWHTEpIeMKHMHOB: TI0/yYeHHe,
MeXaHU3M [IelCTBUS], TIpuMeHeHre. OCHOBBI TTaTO(PU3UOIOTMU 0CTPO(a30BOro OTBETA,
Meaualusi  BocrasieHus.  MoJeKy/sipHbld ~ MeXaHW3M — MPOTUBOBOCHA/JIUTETEHOTO
JIeHiCTBUS ~ T/IIOKOKOPTUKOCTEPOWJOB,  HECTepOUAHbIX  MPOTHUBOBOCIAUTE/TbHbIX
cpencTB. [IpakTuueckasi pabota «I'McTo/IOTHYeCKHe TperapaTbl UMMYHHOUW CHCTEMBI».

[TonsiTMe 0 HapKo3e M HapKO3HBIX NpernapaTax. KieTouHbld U HepBHBINM HapKO3.
dapMakosiornueckass XapakKTepUCTHMKA OTJe/bHbIX TPYIT HApKO3HBIX CpeZCTB.
[MTocnenoBaTenbHOCTD [IEMCTBUS Ha LieHTpalbHylO cucteMy. [IpakTuueckass pabora
«['ucTonornueckure rnpenapaTel HEPBHOM CUCTEMBI».

®usronornyeckur CcoH; @asbl cHa. Buabl HapyueHud cHa [loHsiTe o
MeJIJMKaMeHTO3HOM CHe Y CHOTBOPHBIX IpernapaTax (TMIMHOTHKAaX).

MonekynsipHble acrmekTbl HouuLeniuu. OnuaTHble peLienToOpbl, WX TUIIbI.
OHKedaMHbI ¥ S3HAOP(UHBI - SHAOTeHHBbIE JINTaH bl ONTUATHBIX PeLeNTOPOB.

AHTUTNICUXOTUUECKOE [eHCTBUe, B/WsSHME Ha (YHKLMIO 3SKCTpanvpaMUAHON
CUCTEMBI, SMOLIMOHANBHYIO C(epy, PBOTHBIM LIEHTP, apTepuajbHOe JaBjeHue, LeHTP
TepMoperyJ/isiiud. MosieKyJ/isipHble MeXaHW3Mbl JeWCTBUS HEMPOIENTUKOB, BUSHUE Ha
0(aMHHOBBIE, CEDOTOHUHOBBIE, a/IPEHO- Y TUCTaMUHOBBIE PeLIeNTOPbI, UX [|eCTBHE Ha
K/IeTOUHble MeMOpaHbl, Ha /IeTIOHUpOBaHWe TKaHeBbIX MOHOAaMHHOB. IloTeHIua-
3aBUCHMble HaTpUeBble KaHa/lbl KakK MMWILIEHU [eWCTBUS MECTHBIX aHeCTeTUKOB.
Criocobbl MHTHOMpPOBaHUSI TOTEHI[Ma/l-3aBUCUMbIX HaTPUeBbIX KaHA/lO0B MeCTHBbIMU
aHecteTukamu. [lpaktnueckas pabora «KapTta skcrpeccun A0()aMHHOBBIX U
CEepOTOHMHOBBIX peLeNTOPOB B MoO3re Mbiei». McciegoBarenbckass paboTa
«IToBeieHUeCckre TeCTbl Ha



ppibkax Danio rario. CaeTio-TeMHass Kamepa». MccienoBatenbckasi —paboTa
«[ToBemeHueckre TeCThl Ha ppiOKax Danio rario. OTKpeITOe T0Je». VcciemoBaTenbckast
pabora «IToBeseHueckre TecThl Ha pbibKax Danio rario. CraliHoe TioBeJieHUEe».

Mopayab «MosieKy/isipHbIe 0CHOBBI cesieKnn» 9 Kiacc (68 uaca)
1. MonekynaspHas 6uonozus. (20 uacos)

OcHOBHbIe BeXU Pa3BUTHSI MOJIEKY/ISIPHOW OMOJIOTHH.

HyknenHoBble KUCI0ThL. OCHOBHBIE TIPUHLIATIBI CTpOeHUsl. [IpakTrueckasi paboTta
«Boigenenve JHK u3 Ganana». Ilpaktuueckasi pabora «Mogens [JHK-opuramm».
[TpakTrueckass pabora «OrmpeneneHre KauectBa ripernapatoB JHK ¢ momoribio
cniekTpooTOMeTpUU» (TPU HA/IMYUU 000PY0BaHMUS).

MatpuuHbie cuHTe3bl. PeriMkaidss — OCHOBa KJI€TOUHOrO JesjieHus. [IpuHLUIIbI
peruikaiuu. [IpakTrueckast pabora «PerMKaTHBHas MalliiHa (Mrpa-JeMOHCTPALIVS)».
[TpakTrueckas pabora «ITLP (Mozenb amriidukaiiys Ha Oymare)».

Mytanuu. Uto Bbi3biBaeT usMeHeHus B ctpoeHuu [JHK. [IpuHIunibl periaparjyu.

Tpauckpumnius. [Tpaktrueckasi pabora «Cua mpoMoTOopa.

I'enetnueckuii Koj. Ilpaktrhueckass paborta «PelieHne 3ajau Ha TeHETUUYECKUN
Koz» Tpancnsius. [Tpaktrudeckast pabora «PosguHT 6eKoB».

OpraHuszauuss reHoMa BUPYCOB IIpOTHMBOBHpYCHBIE CpelCTBa, MeXaHU3Mbl UX
JTeVICTBUSI.

Opraunuzanus reHoMa bakTepuit AnTHOaKTEpHATbHBIE riperiapaThl.
WccneoBaresnbckas paboTa «PacrnpoctpaHeHue aHTUOMOTHUKOPEe3UCTEHTHBIX
6akTepuii» OpraHusaiysi TeHoMa 3yKapyoT ['eHOMHOe pejlakThpoBaHue. [IpakTuyeckast
pabota
«PaboTa B coBpeMeHHBIX TeHeTUUeCKUX 0a3ax AaHHbIX. [IpoBegenue In silico aHamm3a
10oC/IeJ0BaTeIbHOCTEH TeHOBY.

2. MoaekynsipHble 0CHO8bI 2eHemuKu (20 uacoes)

[Ipenmer reHeTwKW. KpaTkasg UCTOpUS  pa3BUTHA  TIpeJCTaB/eHUS O
Hac/1eICTBeHHOCTHY.

OT reHa K NpU3HaKy: Kak packpacuTb KoTa. Uto Takoe npusHak? IlyTb OT reHa 10
rpusHaka. Myrtauuu. AJstemd. ['eTepo3surotel W T'OMO3UIOTHL.  JlOMUHAHTHBIE U
pellecCMBHbIe a/ied. PoneBas wurpa «Amnenu». WccnegoBaTelbCKMKA — TPOEKT
MyTareHHbIe (aKTODBI.

['eHBbI CTPOST OpraHv3M. BK/oueHHe U BBIK/TIOUeHHe Oo/bIIoro Habopa reHOB.
Kak KneTKM TMOHUMAKOT, Kakuhe TeHbl J0/DKHbI pabotatb. PoneBass wrpa «Cyanba
K/1eTKW». ['eHbl-TiepekitoyaTenu. [Ipaktruueckoe 3ajaHue « AJITOPUTMBI J1s1 KJIETOK».

WcKpeTHOe Hac/ie[oBaHWe TPU3HAKOB. 3akOHbl MeHzesnd: OJUH TeH - OAVH
npusHak. CxeMa CKpelMBaHUs. 3aKOH eAMHO00pa3usi THOpUI0B TIEPBOTO TOKOIeHUS.
[TpakTrueckoe 3azianue «EauHOOOpa3ue TepBOro MOKOJIeHHs». 3aKOH pacIiieTiIeHust



Mpy3HaKa BO BTOPOM IOKosieHUH. [IpakThueckoe 3aziaHue «PacijeryieHue BO BTOPOM
rokoJsieHun». MlccnenoBare/ibCKUM TPOEKT «3aKoHbI ['. MeHiesisi B 3KCIIepUMEHTe».

3akoHbl MeH/ie/ns: HeCKOTbKO IMeHOB - HEeCKOJIbKO TIPHU3HAKOB. JurubpuaHoe
ckpeljuBaHue. HesaBucumoe pacxoxkjeHve XpomocoM. IIpakThueckoe 3ajaHue
«Pewtetka [lenHera». CuernieHHOe Hac/ieZjOBaHUe.

BsaumopeiictBue reHoB. AJsulesibHOe WM HeassienbHOe. [IpakTHueckoe 3aHATHE
«B3aumopencTBYS reHOB (MO/le/IMpOBaHKe CUHTe3a U TPAHCIOpPTa MMrMeHTa B KJIeTKY )»

Ornpegenenue mnona. [TonoBsie xpomocombl. CaMilbl U caMKu. BivsiHue hakTopoB
OKpYy’Xarollerd cpeZibl. XpOMOCOMHOe oripefesneHve Tiona. [looBble XpOMOCOMBL.
[MpakTuueckoe 3agaHue «HacnemoBanue, clerieHHoe C mosoM». [Ipobiema
JOTIOJTHUTETBHOU X-XPOMOCOMBI Y JKEeHIIWH. TpexijBeTHbIe KOIIKH.

3. MoseKyasipHble 0CHOBbI cejqeKyuu (28 uacoes)

l'enpl B nmonynauuax: Benukoe  paBHoBecue. [lomymanusa. YacToTel
BCTPEUaeMOCTH TpH3HaKa W ajienis. YpaBHeHHe Xapau-BaiinOepra. Ilpaktuueckoe
3alanne «YacToTel anieneu, reHOTUNOB U (eHOTUIOB». McciieioBaTe/IbCKUNA MPOEKT
«AHanu3 TeHeTUYeCKOM CTPYKTYpbl TMOMy/siqud (Ha OCHOBe 3aKOoHa Xap/u-
Baiinbepra)».

[Tomy/iALIMM MEHSIFOTCS: YKMC/IeHHOCTh, MUTpalldsg U BbIOOp cyrpyra. PakTophl,
KOTOpble BBLIBOJAT TIOMYJISILMIO W3 paBHOBecuss Xapzau-BaiinOGepra. UYmcrneHHOCTb
nonynsiuu. PoseBasi wurpa «3OddekT ocHoBaTensi». PoneBas wurpa «3ddekT
OyTBLUIOUHOTO TOpJbIIKa». [lpeti reHoB. Mytauuu. HeciydaiiHoe CKpeIMBaHHe.
N3onsanus.

[Momynsmyyi ~ MEHSIFOTCSI:  eCTeCTBeHHBIM  oTOOp.  MexaHu3M  JIeHCTBUS
ecTecTBeHHOTO oTOopa. [IBrKyIuii oroop. PoneBasi urpa «EcTecTBeHHbIN 0TOOD».

MopaudukalyioHHast V3MEHUUBOCTb. CraTtuctuueckue 0COOEHHOCTH
MOIU(PUKAIIMOHHON M3MeHUMBOCTH. VccnenoBarenbckue pabotsl «MoaudukaliioHHast
M3MEHUYMBOCTb PaCTeHUM B Ipejiesiax Ballero MecTa >KUTeIbCTBay.

HacnemoBaHue Ko/MyeCcTBeHHbIX MPU3HAKOB. KosmmyecTBeHHbIe —IIpU3HAKMU.
CpenoBasi U3MeHUMBOCThL Tipu3Haka. KoadduiyeHnT HacnemgyemMocTy npu3Haka. OTBeT
Ha 0oTOOop. [ToMCK reHOB KOMMUECTBEHHBIX MPU3HAKOB. OAHOHYK/IeOTHAHbIE BapUAHTHI
reHoB. JIHK-uumn. I[TomHOreHOMHBIM aHa/IM3 aCCOLUALUM.

«OMbI» Hajg reHoMoM. IloctreHomHasi 3pa. O6paTHast reHeTHKa. «OMHKCHBIE»
rccnenoBanus. [Iporeom, MetabosioMm. ITpakTHueckoe 3aaHue « ATpPOHOMBI».

IloMecTHKallMA W 1[eHTPbl MeHeTUUeCKOTo pa3HooOpa3us. ITowcku pacTeHUid C
«XOpOIIMMU» TIpU3HAKaMH [ijIsi 4ejioBeKa. LleHTphl TeHeTHYeCKoro pa3HooOpa3susl.
Hukonait MBanoBuu BaBuoB. Cenekiys. KomOuHaioHHast ¥ TUOPUAHAS CeTeKITHS.
['etepo3uc. IlpakThueckoe 3ajaHue «['omMonoruueckue psiibl HacaeACTBEHHOU
HW3MEeHUUBOCTUY.

CoXpaHHUTb U U3YUUTh T'eHbI, UTOOBI MeHATb Oyayiee. Kak mpaBWILHO XpaHUTh



reHbl. Ko/lekiuM  TeHeTMYeCcKMX pecypcoB  pacteHuu. [IpakTukym — w/umm
WCCJieloBaTe/IbCKUU MPOEKT «MeTo/ibl KYJbTUBUPOBAHHUS 1IN Vitro /s COXpaHeHMs
reHeTU4eCKUX PeCypCoOB PaCTeHUH U /11 YCKOPEHHOW CeJIeKLINN».

['eHeTMUecKWe 1|eHTPbl B Hallled cTpaHe. ['e 3aHUMAlOTCSI TEHETUKOW U
TeHOMUKOM [I/1s1 HY K[|, CETbCKOT0 X03SIMCTBa.



INTAHUPYEMBIE PE3YJ/IBTATBI
OCBOEHUSA KYPCA BHEYPOUHOMU JIEATE/IbHOCTHU

3aHATUS B paMKax IIpOrpaMMbl HarpaB/ieHbl Ha obecrieueHHe JOCTHDKeHHS
IIIKOTbHUKAMU ~ CJIE[IYIOIIUX ~ JIMUHOCTHBIX, MeTalpeAMEeTHbIX U  MPeAMEeTHBIX
oOpa3oBaTebHBIX Pe3y/IbTaTOB.

JIMYHOCTHBIE Pe3y/IbTaThl:

B cgepe epadxcoaHckoeo 8ocnumadusi. TOTOBHOCTb K  KOHCTPYKTUBHOM
COBMECTHOM [leATeTbHOCTH TP BBIMIO/THEHUN UCC/Ie/JOBAaHUM 1 TTPOEKTOB, CTpeMJIeHHe K
B3aMIMOTTIOHMMAHUIO ¥ B3aUMOITOMOIIH.

B cpepe nampuomuuecko2o eocnumausi: OTHOIIIEHHe K OMOIOTMH KaK K BaKHOH
COCTaBJISIFOIIEN KYJIbTYPhl, TOPJOCTh 3a BKJ/aJ| POCCMMCKHUX U COBETCKMX YUEHBIX B
pa3BUTHE MUPOBOM OMOOTHUECKOM HayKH.

B c¢epe 0yxoeHo-HpagcmeeHHO20 8ocnumMaHusi: TOTOBHOCThH  OLIeHUBaTh
TOBe/IeHe W TIOCTYIIKM C TIO3WIMM HPABCTBEHHBIX HOPM W HOPM 3KOJIOTMUeCKOM
Ky/bTYDbI; TIOHUMaHWe 3HaUMMOCTH HPABCTBEHHOT'O acIieKTa JesTe/TlbHOCTH Ue/loBeKa B
MeULIHEe U OUOIOTUH.

B cgepe s3cmemuuecko2o eocnumaHusi: TIOHUMaHWe pOU  OHOJIOTUM B
(hOpMHPOBAHUN 3CTETUUECKOU KYJIbTYPhI TAUHOCTH.

B cgepe ¢usuueckozo socnumaHusi, ¢popmuposaHusi Kyabmypbl 300p0O8bsi U
3MOYUOHA/NBbHO20 6/1a20n0MyUUs: OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3/I0POBBIO0 U
yCTAaHOBKA Ha 3/I0POBBIM 00pa3 >ku3HKM (3I0pOBOe TMTaHWe, COOJIIO/IeHHe
TMTMeHWUeCKUX TIPaBWJI W HOPM, COa/JlaHCUPOBAHHBIA PEXHM 3aHSATHHA M OTAbIXa,
perynsipHasi pu3nueckass akTUBHOCTD); OCO3HaHMe TTOC/IeICTBUM 1 HETIPUSITHE BPeJHBIX
npuBbIUeK (yrioTpebsieHHe aaKoross, HApKOTHKOB, KYPeHHe) W UHBIX (opM Bpeza s
(GbU3MUeCKOro W TICUXUYeCKOTO 3/]0POBBS; COOMIOfieHre TIpaBUI 0e301acHOCTH, B TOM
yKc/ie HaBbIKKM 0e3011acHOTO TIOBe/leHHS B TIPUPOJAHOHN cpefe; ChOPMHUPOBAHHOCTh
HaBbIKa pedieKCcry, yrpaBieHre cOOCTBeHHBIM 3MOIMOHATBHBIM COCTOSTHUEM.

B cpepe mpyooeoz2o socnumaHusi: akTUBHOE y4yaCTHe B pellleHUU MPAKTUUeCKux
33/lau (B pamMKax CeMbHU, IIKOJIbI, TOpOZia, Kpasi) OMOIOrMYecKOd U 3KOJ0THUYecKOou
HaIpaB/IEHHOCTH, WHTEpPeC K IMPAaKTHUeCKOMY W3yUeHHI0 NpOdeCcCHi, CBA3aHHBIX C
Ouosioruei.

B cepepe 3Ko0n02UUECKO20 BOCNUMAHUS: OPHUEHTAMsl Ha TIPUMeHeHHe
OuvonorMueckuxX 3HAHWM TpU pellleHnd 3a7au B 00/acTH  OKpy»Karolljel cpejbl;
OCO3HaHHWe 3KOJIOTUYECKUX Mpo0/ieM M MyTell MX pellleHHs; TOTOBHOCTh K YUYaCTHIO B
MPaKTUUECKOH ZesiTeTbHOCTH SKOJIOTHUECKOMN HaITPaBIeHHOCTH.

B cgepe nNOHUMAHUS UYeHHOCMU HAYYHO20 NO3HAHUS: OpHEHTAaI[us Ha
COBPEMEHHYI) CHUCTeMYy Hay4YHbIX TIpe/CTaBleHnid 00 OCHOBHBIX OUOIOTMUECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBSI35IX UesloBeKa C MPUPOJHOW M COL[MA/IbHOM Cpe/iou;



TOHVMaHWe PO OMOoJIOTHYeCcKOW HayKu B ()OPMUDPOBAHHWK HAayYyHOT'O MHUPOBO33DEHUSsI;
pa3BUTHe Hay4yHOU H00603HaTebHOCTH, WHTepeca K OHO0/IOTHYecKOW HayKe, HAaBBIKOB
HCCJIe[J0BaTe/IbCKOU [esiTeTbHOCTH.

B c¢pepe adanmayuu K uU3MEHSOWUMCS YCAOBUSIM COYUAABbHOU U NpUpPOOHOL
cpeobl: afieKBaTHasl OLleHKa UW3MEHSIOIUXCS  YCJIOBUM; TIPUHSATUE  pelleHus
(MHOVMBUAYyanbHOE, B TPYIEe) B M3MEHSIOLIMXCS YC/AOBUSIX HAa OCHOBaHWW aHalIu3a
buonoruueckoit nHGOPMAIMH; VIaHUPOBaHUE  JEMCTBUH B HOBOU CHUTYyaLluU
Ha OCHOBAHMHM 3HaHWIN OMOJIOTUUECKUX 3aKOHOMEDHOCTEM.

MeTtanpegveTHbie pe3y/IbTaThI:

B cpepe osnadeHus yHugepcaabHbIMU yuebHbIMU NO3HABAMeENbHbIMU OelicmeusiMu:
ba3oBbie foruueckrie 1eMCTBUS:
® BBIAB/ATL U XapaKTePU30BaTh CYIIleCTBeHHble TIPU3HAKKH OUOIOTMUeCKUX

00BeKTOB (sIB/IEHUI);

® yCTaHAaB/IMBAaTh CYIeCTBEHHBIA TIPU3HAK KIacCUMUKALMKM  OMOTOTHMUeCKUX
00BeKTOB (SIBJIEHWH, TIPOI[ECCOB), OCHOBAHUSA s 00OOIeHWSI W CpaBHEHWMS,
KpUTepHHU TIPOBOIMMOTO aHa/TH3a;

® C y4éTOM Ipe/JI0O’)KeHHOW OHMOIOrMUecKOM 3ajlauil BbISB/ISATE 3aKOHOMEPHOCTH M
MIPOTHUBOPEUMS B paccMaTpuBaeMbiX (akTax W HabO/IOJeHUSX; Tpejjiarathb
KPUTepHH /1Jis1 BbISIB/IeHUs 3aKOHOMEePHOCTeM U NMPOTHBOPeUnii;

® BBIABIATL JAeuiThl WHGOPMALMK, [JaHHBIX, HEOOXOAWMBIX [Jis pelleHUs
TIOCTaB/IEHHOM 3a/1auM;

® BBISB/IATL TIPUUMHHO-C/I€/ICTBEHHBbIE CBSI3U TIPU  HW3yYeHUU OMOOrMUeCcKux
SIBJIEHUM U TIPOIIeCCOB; Jie/iaTh BLIBOJABI C HWCIIO/Ib30BaHUEM [eyKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IIOUeHUH, YMO3aK/IF0UeHU TI0 aHa/IOTHUH, ()OPMYJTUPOBATh
TUIOTE3bI 0 B3aUMOCBSI3SIX;

® CaMOCTOATE/IbHO BLIOMpATh CrIOCO0 pelleHHs yueOHOW OHMOOrMUecKou 3aauf
(cpaBHUBaATL HECKOJIBKO BApHAHTOB pellleHus], BLIOMpaTh HarlboJiee TOAXOISAIIIMI
C YYETOM CaMOCTOSITE/TLHO BbIZIe/IEHHBIX KDUTEPHEB).

Ba3oBbie viccieioBaTenbCKUe TeHCTBYS:

® HCIIO/b30BaTh BOIIPOCKHI KaK UCC/IeJ0BATe/TbCKHUM UHCTPYMEHT ITO3HAHUS;

e (¢opmysupoBaTh BOMPOCH], (PUKCUDPYIOIHE pa3pblB MeXAYy peanbHbIM WU
JKenaTebHbIM ~ COCTOSTHUEM — CHUTyal[u¥, OObeKTa, MW  CaMOCTOSITe/TbHO
yCTaHaB/IMBaTh UCKOMOE U JIaHHOE;

e ¢dopmupoBaTh TUMOTE3y 00  WCTUHHOCTH  COOCTBEHHBIX  CYXK/EHHH,

apryMeHTHPOBAaTh CBOO TIO3UIIMIO, MHEHHE,;

® [IPOBOJUTH TI0O CAMOCTOSITEJILHO  COCTABJEHHOMY TUIaHy  HaOJiroJeHue,
HeCJIOKHBbIA OHO/IOTMUeCKUN JKCIIepUMeHT, He0o/bllioe HCC/IefiloBaHUe T10
yCTaHOBJIEHUIO 0COOeHHOCTel O1oIoTHYecKoro o0bekTa (Tpoliecca) u3yueHus,

® [IPUYMHHO-CJIE/ICTBEHHBIX CBS3e M 3aBUCUMOCTEM OMONIOTMYeCKMX OOBEKTOB
Mexay coboi;



OLI€EHWBATh Ha MPUMEHWMOCTb W [JOCTOBEPHOCTh MH(MOPMAI[UIO, TTOJyUeHHYIO B
X07ie HaOJTIOZIeHUsT U SKCITePUMEHTa;

CaMoCTOSTebHO (OpMYMpOBaTE 000OITIEHUss W BBIBOJLI 110 pe3y/bTaTaM
TIpOBeJIEHHOT0 HaOJI0jeHus], SKCIIePUMeHTa, B/aJ|eTh WHCTPYMEHTaMH OLI€HKU
JIOCTOBEPHOCTH TI0JTyUeHHBIX BBIBOJJOB M 000011[eHN;

TIPOTHO3UPOBATh BO3MOXKHOE JlajibHeliIee pa3BUTHe OHOJIOTMUECKUX MPOLIeCCOB
Y WX TTOC/Ie[ICTBUS B @aHAJIOTUUHBIX WM CXOAHBIX CUTYyaIUsIX, a TAKXKe BbIIBUTATh
TIpe/ITI0/I0’KeHHsT 00 MX Pa3BUTHU B HOBBIX YC/IOBUSX M KOHTEKCTaX.

Pabora c nadopmariiyeii:

TIPUMEHSITh Pa3/IMUHbIe METO/IbI, MHCTPYMEHTHI U 3aIpOChl MIPH TTOUCKe W 0TOOpe
Obuonornueckor WHGOPMAI[MM WA [JA@HHBIX M3 HCTOUHHUKOB C YYETOM
TIpe/I/I0KeHHOM yueOHO OMoIoruuecKom 3aziau;

BbIOMpATh,  AHA/M3UPOBATh, CUCTEMATU3UPOBaTb U  WHTEPIPETHUPOBAThH
OuoornuecKyro HHGOPMAI[HIO Pa3TMUHBIX BUZOB U (hOPM ITpe/ICTaB/IeHMS;
HAXO/[IUTh CXO/IHbIE apTyMeHThI (TIOTBEepP)K/AAIOIIfe UM OITPOBEPrarollyie OHY U
Ty K€ U/Iet0, BEPCUI0) B Pa3/TMUHbIX MH(OOPMAaIIMOHHBIX NCTOUHHKAX;
CaMOCTOSITe/ILHO BBIOMPATh ONMTHMa/bHYIO (hOpMy mpezcTaBieHHs] WHGOPMaLUU
W WJUTIOCTPUPOBATL pelllaeMble 3a/laud HECTIOKHBIMH CXeMaMH, AuarpaMMaMH,
WHOM rpacdrKoi U UX KOMOUHALUSIMUY;

OlleHMBaTh HAJE&KHOCTH OWONOrMUeckod WHGMOPMALMA 110  KPUTEpHsIM,
TNPe/IJIO’KEHHBIM YUUTe/IeM UK ChOPMYJTUPOBAaHHBIM CaMOCTOSITE/THHO;
3alIOMHWHATh U CHCTEMATU3UPOBaTh OMOIOTMUECKY 0 HHGMOPMAIHIO.

B cpepe oenadeHus yHusepcanbHbIMU yYeOHbIMU KOMMYHUKAMUBHbIMU Oelicmeusmu
OobiieHue:

BOCIIPUHUMATh U (DOPMYJIMPOBaTh CY»K/leHHsl, BbIpaXkaTh IMOLIUU B TIpoliecce
BBITIOJIHEHHSI TIPAaKTUUeCKUX U 1abopaTOpHBIX paboT;

BbIpaXkaTh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX M IMMCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOanbHBIE CpeACTBa OOIeHWs, TIOHWMaTh 3HaueHHe
COLIMA/IbHBIX 3HAKOB, 3HAaThb M paClO3HaBaTh TIPEANOCHUIKM KOH(MIMKTHBIX
CUTYalUi U CMSIr4aTh KOH(MIUKTHI, BECTH MIePEeroBOPkI;

MOHUMaTh HaMepeHUsl JPYTuX, TIPOsB/ATb yBa)KUTeIbHOE OTHOIIIEHHEe K
cobeceIHHKY U B KOppeKTHOU hopme HhOpMyIMpOBaTh CBOM BO3Pa’KEeHHUSI;

B XO/ie IMajiora W/Wiv AUCKYCCHU 3aJjaBaTh BOMPOCHI TI0 CYIIleCTBY 00CyKaaeMoi
Obuonornueckoi Tembl W BbICKa3biBaTh W/eH, HalleJieHHble Ha pellleHre
Oro/IorMUecKo 3a1aun 1 TIoJiep>kaHue OyiaroxkesiaTesTbHOCTH OOLLeHMS;
COTIOCTaBJISITh CBOM CYXKAEHUSI C CYXK/IeHUsSMMU JPYruX YyuaCTHHUKOB [Masora,
oOHapy’>KvBaTh pa3/Iuuus U CXO/ICTBO MO3UIUH;

NMyO/MUHO TIPe/|CTaB/SATh pe3y/bTaThl BBITIOJIHEHHOTO OMOJOTMUeCKOro OIlbiTa
(9KCriepuMeHTa, UCCeJoBaHusl, POeKTa);



CaMOCTOSITeJTbHO BbIOMpATh (hopMaT BBICTYTIEHHUSI C YUETOM 3a/iau Tpe3eHTaluu

U 0COoOeHHOCTel dyJUTOPDHMK M B COOTBETCTBHMM C HHMM COCTaBJIATH YCTHbIE H
MMCbMEHHBIE TEKCTHI C UCITI0J/Ib30BAHUEM HWJJIKOCTPATUBHBIX MdTE€PHAJ/IOB.

CoBMecTHas J1eTeNbHOCTh (COTPYAHUUYECTBO):

MOHUMaTh YW WUCIMO/b30BaTh TpeMMYyIllecTBa KOMaHAHOW W WHAUBUAYa/IbHON
paboThl TIpU pellleHNHd KOHKPEeTHOH OuMoiornueckoi mpobsiemMbl, 060CHOBBIBAThH
HeoOXO0MMOCTDb TIPUMEHEHHUsI TPYIITIOBBIX (hOPM B3aMMOZEMCTBUS TIPY PelleHHuH
TIOCTaB/IeHHON yueOHOM 3a7aum;

TIPUHUMATh 1]e/lb COBMECTHOU /leITe/IbHOCTH, KOJJIEKTUBHO CTPOUTH JA€UCTBUS T10
eé JOCTW)KEHUIO: PacCIipeiesisiTh POJIM, [OTOBapUBaThCs, 00CYKAAaTh TIpoIiecC U
pe3y/bTaT COBMECTHOU paboThi;

ymMeTb 00001jaTh MHEHUs HEeCKONbKUX JIIofield, TIPOSIBNSTh T'OTOBHOCTD
PYKOBOJUTh, BLITIO/THATh TTOPYUeHUs], OJUHUHSThCS;

TJIaHMPOBATh OPTaHM3allMI0 COBMECTHOW paboThl, OrpefiensTh CBOK poJib (C
YUY6TOM MPeANOUYTEHU M BO3MOJKHOCTEM BCEX YYaCTHHUKOB B3aUMO/IEUCTBUS),
pacripefiefiiTh 3alaud MeXXJy WieHaMu KOMaH/bl, y4aCTBOBaTb B TPYIIIOBBIX
cdopmax paboThl (00CyKaeHNs,, 0OMeH MHEHHUSIMU, MO3TOBbBIE IIITYPMbI U UHBIE);
BBITIO/IHATh CBOKO uacTh paboThl, [JOCTUraThb KaueCTBEHHOTrO pe3ysbTaTa TIo
CBOEMY HaripaB/IeHUI0 U KOOP/IMHUPOBAaTh CBOMW J€MCTBUSI C JPYTUMH UeHaMHU
KOMaH/bl;

OlleHMBaTh KaueCTBO CBOEro BK/ajfla B OOMMA TIPOAYKT TI0 KPUTEPHSIM,
CaMOCTOSITeJTbHO ~ C(OPMY/IMPOBAaHHBIM  yYaCTHUKaMW  B3auMO/IeliCTBUS;
CpaBHUBATh pe3yJ/bTaTbl C UCXOJHOM 3ajjaueil U BKJIa/l Ka)KJOro uieHa KOMaH/bl
B JIOCTWDKEHHe pe3y/bTaTOB, pa3fiesisiTh Chepy OTBETCTBEHHOCTU W TIPOSIB/ISTH
TOTOBHOCTH K TpeJj0CTaB/IeHHI0 OTUéTa repe/i FPYIIow;

OB/IaleTh CUCTEMOM YHHBEDPCA/JbHBIX KOMMYHUKATHBHBIX [JeUCTBUM, KOTOPast
obecrieuriBaeT COPMHUPOBAHHOCTb COL[MATBHBIX HABBIKOB U 3MOILIMOHATBHOTO
VHTeJI/IeKTa 1IKOJIbHUKOB.

B cepe oenadeHusi yHUBEpCAAbHbIMU YUeOHbIMU pe2yAsimuHbIMU OeliCmeusimu:
CaMoopraHu3anus:

BBISB/ISATH TIPOOJIEMBbI [iji pellleHus] B JKU3HEHHBIX U y4eOHBIX CHUTyalusX,
WCTIO/Th3ys1 OUoIoTUUecKrie 3HaHUS;

OPUEHTUPOBAaTbCSI B pa3/MUHbIX  TIOAX0JaxX  TIDUHATUS  pellleHui
(vHAMBUyasTbHOE, TIPUHSITHE PeIlieHus B TPYIITie, IPUHSATHE PellleHuM rPyTIoi);
CAMOCTOSITE/IbHO COCTaB/IATh aAJTOPUTM pellleHust 3ajaud (WM ero 4acThb),
BbIOMpaTh Crocob peieHusi ydyeOHON OHOMOrMUECKOW 3afiauMl C  yUETOM
UMEIOIINXCS PecypcoB W COOCTBEHHBIX BO3MOJKHOCTeH, apryMeHTHPOBAaTh
Tipe/i/laraeMblie BapUAHTHI PellieHNH;

COCTaBJIATh TIIaH JeWcTBUM (TJIaH peany3alldd HaMeUYeHHOrO aJropuTMa
pellieHus1), KOPPEKTUPOBAThb TIPe/JIO’KeHHBIN aJTOpPUTM C YUYETOM TO/TyueHUs
HOBBIX OMOJIOTMUECKUX 3HAHUM 00 M3yyaeMoM OHO/IOrMUeCcKOM OOBEKTe;

ZiesiaTh BBIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pellieHHe.



CaMOKOHTpOJIb (pediekcus):
® BJaJeTh CIIOCOOAMU CaMOKOHTPOJISI, CAMOMOTHBALIUU U pedIIeKCUH;

® JaBaTh aIeKBaTHYIO OL[€HKY CUTYALUM U TpeJjiarath yiaH eé U3MeHeHus;

® YUUTBIBAaTb KOHTEKCT U TIPeABU/I€Tb TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTh TIPU
peiiieHUX ydeOHOW OUWONMOrMUeCKOW 3ajauM, aJlaliTUPOBaTh pellleHHe K
MEHSIOIINMCS 00CTOSITe/IbCTBAM,;

® OOBSICHATH TIPUYWHBI JOCTKEHUS (HEJOCTVKEeHHsI) Pe3y/IbTaToB JleTeTbHOCTH,
JaBaThb OIIeHKYy TPHOOpPeTEHHOMY OIBITY, YMeTb HaXOAWTb II03UTUBHOE B
TpOU30IIe/IIIeN CUTyaluu;

® BHOCUTb KODPEKTHBbI B JesSTelbHOCTb Ha OCHOBE HOBBIX O0OCTOSTETLCTB,
W3MEHMBIIINXCS CUTYaL[i, YCTAHOB/IEHHBIX OITMOO0K, BO3HUKIIINX TPYAHOCTEH;

® OlLleHMBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U YCJIOBUSIM.

OMOILIMOHAILHBIA UHTE/IJIEKT:
® pa3uyaTth, Ha3biBaTh W YTMPaB/SATh COOCTBEHHBIMUA SMOLMSIMH W 3MOI[USMH

APYTHX,
® BBISB/IATH M aHA/IM3MPOBAaTh PUUYMHBI SMOLMK;

® CTaBUTH Ccebs Ha MeCTO APYyroro 4yejaoBeKd, ITIOHMMdTb MOTHUBBI 1 HAMEPEHUSA

APYTOro;
® perynupoBaTh CIoCc00 BbIpayKeHUS SMOITHM.

e [IpunsTHE CEOS U IPYTHUX;

® 0CO3HAaHHO OTHOCHUTBLCS K IDYTOMY U€JIOBEKY, er0 MHEHHIO;

® [pH3HaBaTh CBOE MPaBO Ha OMMOKY W TaKoe >kKe MPaBo JPyToro;

® OTKPBITOCTH cebe U IpyTum;

® 0CO3HaBaTh HEBO3MO>KHOCTh KOHTPOJTMPOBATh BCE BOKPYT;

® OB/IaJieTh CHUCTEMOM YHUBEPCATBHBIX YUueOHBIX PpETY/IATUBHBIX [JeHCTBUH,

KoTopasi obecrieuriBaeT ()OPMHUpPOBaHWE CMBICTIOBBIX YCTAaHOBOK JIMUHOCTHU
(BHYTpeHHSII TO3ULMSI JIMYHOCTU), W J>KU3HEHHBIX HABBIKOB JIMUYHOCTHU
(yripaBneHusi cob0#, CaMOIUCLIUTITUHBI, YCTOUUHMBOTO TTIOBE/IeHNs).

IIpegMeTHBIE pe3y/IbTAaThl OCBOEHUS IPOTrPAMMBbI
B no3HaBartesibHOU (MHTE/L/IEKTYa/IbHOU) cepe:

- TIproOpeTeHHe OITbITa WCITO/Ib30BAHUS METOZOB OHO0J/IOTHYeCKOM HAYKU C 1IeJTbI0
n3yueHusi OMosornyeckux o0BLEKTOB, SIBJIEHWI U MPOIECCOB: HaOMO[eHHe, ONMCaHUe,
TIPOBe/IeHNE HEC/IOKHBIX OHOJIOTMUECKUX OIMBITOB W IKCIEPUMEHTOB, B TOM UHC/E C
WCIIO/Ib30BAHMEM  aHAJIOTOBBIX M LIM(POBLIX  OHOMOTMUECKHX IIPUOOPOB U
WHCTPYMEHTOB;

- (hopMHpOBaHNe YMeHHUsI UHTeTPHPOBaTh OMOOTMUeCKre 3HaHUS CO 3HAHUSMU U3
JIPYTUX yueOHbIX TpeaMeToB ((DU3UKU, XMMHH, reorpadri, UCTOPHH, 00IIeCTBO3HAHUS

UT. 1.);



- ¢opMHpoBaHHe YMeHUH peliaTh yueOHbIe 3a/laul OHMOJ/IOTHUEeCKOro CO/lepPyKaHus,
BLISIB/ISITH ~ TIPUUMHHO-C/Ie/ICTBEHHBIE  CBSI3W,  TIPOBOAWTbL  KadeCTBeHHble U
KOJTMUeCTBEHHbBIE PACUETHI, IeJlaTh BbIBO/BI HA OCHOBAHWH ITOTyUeHHBIX pe3y/IbTaToB;

- (opMHpOBaHHe yMeHHMs TUIaHUPOBaTh yueOHOe WCC/eloBaHHE WA TPOEKTHYIO
paboTy ¢ yueToM ITOCTaB/IeHHOM 1ie/ii: (hOpMyIUpoBaTh MpobemMy, TUTIOTe3y U CTaBUTh
3a[jaud HCC/Ie[JOBaHMs], BbIOMpaTh aJeKBaTHO ITOCTABJIEHHOMW IIeJTM METO/bI, Je/laTh
BBIBO/IBI 10 pe3y/bTaTaM HUCC/Ie/JOBaHUS WK TIPOEKTHOU J1esiTe/TbHOCTH;

- ¢opmupoBaHvWe WHTepeca K  yrayOseHWto — OWMOJIOTUYECKHUX  3HAHHM
(mpeampoduIbHas TOAT0TOBKA 1 TTpodecCcHoHaIbHasi OpHeHTalys) U BbIOOpy 6rosiorun
Kak Mpo(UILHOTO TIpeMeTa Ha CTyTIeH! CpeZHero T0JTHOTo 00pa3oBaHus [jis OyayIieit
npodecCMOHA/ILHON  /leATeTbHOCTH, B 00/lacTW OWOMOTHH, MeAULIMHBI, 3KOJIOTUH,
TICUXOJIOT VM, BeTEPUHAPHH, CeJTbCKOTO X035 CTBa;

- BJajleHMe HaBblKaMd paboTbl C WH(OpMalell ecTeCTBeHHO-HAayYyHOTro
coJiepKaHus, TIpe/[CTaB/IeHHON B pa3Hoi (opMe (B BHUle TeKCTa, TaOMMUHBIX JAHHBIX,
cxeM, rpadukoB, [guarpamM, Mojesnei, u300pa)keHHii), KPUTUUECKOTO aHaju3a
WHGOPMAIUH U OL[€HKU €€ I0CTOBEPHOCTH;

- yMeHHe WHTerpyupoBaTh OHOJIOTUUYECKHe 3HAHWS CO 3HAHUSIMU JPYTUX yueOHBIX
TIpeIMETOB; MHTepeC K yriayOneHu0 OHo/IOTMueCcKUX 3HaHWM W BbIOOPY OHMOIOrMM Kak
nmpou/ILHOTO TIpeMeTa Ha ypOBHe cpeaHero o0iero oOpa3oBaHus Ay Oyayimei
npodeCcCHOHABHOW  [IesiTeIbHOCT B 00/lacTH  OMOMOTWM, MeJUWIVHBI, 3KOJIOTHH,
BeTepUHAPDUM, CebCKOTO XO3SHCTBa, TMUIIEBOM TMPOMBIIIJIEHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOpPTa - UMEeTh YeTKUe TIPe/ICTaBIeHNUs] 0 MaTepHUaMCTHUeCKON CYI[HOCTU
T'eHOMOB >KHBBIX OPraHWU3MOB U PETYJISLNI0 WX PabOoThI;

- 3HaHHEe OCHOBHBIX (DAaKTOPOB OKpY’Karolllel Cpejbl, B/IMSIONIAX Ha pa3BUTHE U
CyII[eCTBOBaHUeE YKUBBIX OPTaHW3MOB, aZianTalyii K (hakTopaM OKpY’Karollel cpefibl;

- 3HaHWe OCHOBHBIX MOZXOA0B OMOTEXHOJIOTUU, UCTIOIH30BaHUS ee JOCTIKEeHUM B
COBpeMEHHOMU >KU3HH UesioBeKa, 0COOeHHOCTU MCTIOhb30BaHUS KUBBIX OPTaHW3MOB IS
TIPOM3BO/ICTBEHHBIX HYXK/] Ue/IOBeKa;

- 3HaHWe OCHOBHBIX TIOJXOZIOB CeNeKIUM U OHUOTeXHOJIOTUH KYJIbTYPHBIX
pacTeHW#d,  XapaKTepu3oBaTb  TeHETHYeCKHM  MOAU(UIMPOBaHHbIE  pacTeHUs,
OTIepUpPOBaTh MOHATUSIMU, THOPUAN3al[us, OTAa/eHHasi THOpUAM3alsi, UCKYCCTBEHHBIM
oTOop, reTeposuc, TpaHchopMalusi, MyTareHe3, reHeTHUeCKOe pe/lakTHPOBaHUeE;

- TIOHMMaHWe MOJIeKy/IIPHbIX  MeXaHW3MOB  peasM3aliuM  Hacje/CTBeHHOU
vHboOpMallii ¥  yMeHHWe CBOOOAHO  OmMepyupoBaTb OCHOBHBIMU  TTOHSTHSIMH
MOJIEKY/ISIDHOM  OMOJIOTHM W ee COBDeMEHHBbIX HallpaB/ieHUH — TeHOMMUKH,
MeTareHOMHKH, [IPOTEOMUKHY;

- 3HaHWe OCHOBHBIX 3a00/ieBaHHWM Ue/l0OBeKa, MEXaHHW3MOB WX pa3BUTHs, CIlocoOax
WX JUATHOCTUKH U JIeUeHUST;



- (opMHpOBaHHe YMeHHs HMCIIOb30BaTh MOHATHUHHBINA arrapar U CUMBOIMUECKUN
S3bIK TeHeTWKH, I'DaMOTHOe TIpUMeHeHHe Hay4YHbIX TePMHHOB, TIOHATHH, TeOpUH,
3aKOHOB I OOBSICHEHUs HaO/II0IaeMbIX OHOJOrMYeCKMX OOBLEeKTOB, SIBJIEHHH W
TTPOL[eCCOB, TTO3BOJISIONINX 3a7I0KUTh PyHAaMEeHT HayYHOTO MHUPOBO33PEHMS.

B 11eHHOCTHO-OpHeHTal[MOHHOM cdepe:
- 3HaHWe, UTO TIPUMEHeHHEe COBPEMEHHBLIX TEeXHOJOTMM MOJeKY/ISIPHOW OHOJIOTHH
MO3BOJISIET YCIEIIHO pelllaTh Takve 3/7000/7HeBHbIe TpoO/ieMbl, KakK OXpaHa

OKpY)K&I-OU.[Eﬁ Cpeabl, COXpdHEHHE 3/10POBBS UE€/IOBEKA, KOHTPOJIb U BOCCTAHOBJ/IEHHUE
9KOCHUCTEeM.



TEMATHNYECKOE IVNTAHUPOBAHUE

Mopayib «KaK )KMBOTHBIE M PACT€HHUA MPUCIIOCA0/IMBAIOTCA» (3BOTHOIHOHHAS
3KoJiorus) 5-6 Knaccei (34 yaca)

MOpPGhOOTHYeCKUX U
bu3rooruuecKrx ajjanTaruii.
[Touemy opraHusmel He
CTaHOBSTCSI OECKOHEUHO

60]II:>H_II/IMI/I, Ma/IeHbKHMHU,
BCesIHBIM.

Tembl OcHoOBHOe cofiep)xaHue [eATeIbHOCTH
IIKO/IbHUKOB
1. MBI ucciepyem CBOUCTBA U CTPOEHME JKUBBIX WccnepoBaTenbckue
JKMBBI€ 00bEeKThbI OpraHuM3moB (CTpoeHHe K/IeTKU). | paboTel «Bce i (CMHULIBI,
(6 u) Bu, ocobb — opraHmusm Kak Oenku, Oepe3bl W T.J.)
eiHasl cucTeMa. AjjanTaluuu O/IUHAKOBbIE?
(mpucniocobsierus). [TorsITHE dOTOKBECT».
romMeocTasa JKMBOTo opraHv3ma. | [Ipaktuueckasi paboTta
Crioco0bI ero To/|iepKaHHsl. «CocrasnsieM KHUTY
OrpaHuyeHust PEKOpPZIOB  pacTeHud |

JKUBOTHBIX HAIIIETO Kpasd».

2. Biiusinue
OKpYy)Karomien
cpeAbl Ha XUBbIE
opraHu3mal (12 u)

@aKTOpbI OKPY’KaroLLler Cpefibl
(abroTmueckue, bUOTHUECKHE,
aHTponoreHHsie). [Ipumepsl
abroTnuecKux (HakTopoB,
OKa3bIBAIOIIUX OCHOBHOE
B/IMSTHUE Ha )KU3HE/esITeJIbHOCTh
JKVBBIX OPTaHU3MOB:
TemIiepaTypa, CBeT, B/IaYKHOCTb.
OCHOBHbIe 3aKOHOMEpPHOCTH
TIPUCTIOCOO/IEHUST KUBBIX
OpraHM3MOB K aOMOTUYECKUM
dakTopam. ITpucnocobieHust K
OCHOBHBIM a0MOTUYECKUM
(akTOpam: TemMriepartypa,
BJI&YKHOCTb U CBET.

[IpakTriueckoe 3aHsITUE
«IBet u Terio» (KyOuKH
JIbJja B3BECUTb, MOJIOXKUTh
B yawuku [leTpu Ha
Pa3HOI[BETHYIO OyMmary,
yepe3 30 MUHYT B3BeCUTH
3aHOBO — KTO ObICTpee
pacTasin).

[IpakTHUeckKoe 3aHsATHE
«YTO pacTBOpsieTcs B
BOJie» (3KCIIepUMEHT
«Kugkuu 10mM»).
[IpakTryeckoe 3aHATUE
«dnddysus BelecTs B
BO/ie (pacTBOPBI)»,
«/IBr>KeHre pacTBOPOB I10
LOBETKY».

[IpakTriueckoe 3aHsiTUE
«Jlen naBaet B BOJie
(aiicbepru, 3amep3aHue
BO/IOEMOB)».
[IpakTrueckoe 3aHsATUE
«Jlen mipy 3amMep3aHUU




pacIInpsIeTCs»
(pa3pyleHve KaMHS
(rmouBooOpazoBaHue),
3aMep3aHue K/IeTOK).
[IpakTHUueckoe 3aHATHE
«[Myba» (KyOuku nbaa
3aBEpPHYTb B Pa3HbIi
Marepuas, B3BECUTD).
[IpakTriueckoe 3aHsITUE
«ITurmeHTBI» (MOXHO
pa3fie/IuTh Ha BaTMaHe
KPaCUTeH U3
dbyiomMacTepoB».
[TpakTryeckoe 3aHsiTHE
«Kak >KMBOTHBI€e M/1aBatoT
B BOojie» (DKCIepUMEHT C
TTUTIeTKOM ).
NccnenoBaTenbckue
paboTsl «BvsiHue cBeTa
(Temuia, BMa’KHOCTH,
CcOCTaBa MOYBbI) Ha
pacTeHUsi B eCTeCTBEHHBIX
WU UCKYCCTBEHHBIX
yCIOBUSIX» (Ha JOCTYITHOM
MaTrepua’e).

3. B3zaumMopeHcTBUA
JKMBBIX OPraHU3MOB
(4 1)

buotnueckue (pakTopHI.
3aKOHOMEPHOCTU Pa3BUTUSA
Me>KBUIOBBIX
B3aUMOOTHOIIIEHUM.
Ko3Bosttorusi (XUILHUK-KepTBa;
Mapa3yT-X035iMH) DBOJIIOLHS
cTpaTeruii A00bIBaHUS TTUIITH.
ConanbHOCTh. Bubl-
BCesieHIIbl. [TepeueHb pacTeHUi-
BpeJuTeNeNn.

NccnenoBaTenbcKast
pabota «HabsroeHust 3a
B3aMMOOTHOIIIEHUSIMU
JKUBOTHBIX TIPH
JTIOOBIBAHUM TN
(KOpMYIIKY AJis TITULI, JJ1s]
TOPO/ICKUX WJIH CeMbCKUX
JKUBOTHBIX). Be0-
KaMepbD».
VccnenoBarebcKast
paborta
«PacripoctpaneHnue
BU/IOB-CUHAHTPOIIOB B
Hallleld MECTHOCTU»




4. Ye/10BeK B )KU3HH
pacTeHny "
JKMBOTHBIX? (6 u)

AHTpOMoreHHble (PaKTOPHI.
ITpaBaa m, 4TO TIEpBOOBITHBIE
JIFOJIY >KWJIA B TaDMOHUU C
ripupojoii. O/jomMalliHUBaHue 1
TIpUpyYeHue >KUBOTHBIX U
pacTeHui. 3aueM CriacaTth
BbIMHUpAIOLMe BU/bI, KaK 3TO
nenatb. Ky/nbTypHbie pacTeHUs U
ux avkue npegku. [Touemy
Ba)KHO UX COXPaHSTh.
Pa3Hoo0Opa3ue KyJIbTYPHBIX
pacTeHUl U UX 3HauUeHue B
)KW3HM uenioBeka. KpacHast kHura
Bateii Teppuropuu. Ocobo
oXpaHsieMble TepPUTOPHH,
3aroBeJHUKU Poccuu u mupa.

[TpakTrueckas pabora
«Pa3noobpasue
KyJIbTYPHBIX paCTeHUl B
BallleM PeTroHe».
NccnenoBaTenbckas
pabora «BusHue
aHTPOTIOTeHHBIX (PAKTOPOB
Ha pa3BUTHE PaCTeHUM B
ropo/ie/HacejieHHOM
MTyHKTE».
OKCKypCHst/TIpaKTUuecKas
pabota «OOIIT B Bariem
pervoHe — YHUKaJIbHbIe
00BEKTHI TIPUPOBI».

5. OKosiornuecKue
Humu (6 u)

buocdepa — ogHa u3
Ba)KHEUITUX 000/104eK 3eMJIH.
UTO0 Takoe «3K0sI0rTuyecKye
HUIIM» U KaK OHH
dhopmupytorca? @opMupoBaHue
3HaHMM 110 OMOpa3HO0Opa3uio
JKU3HEHHBIX (hopM,
TIOBe/IeHYeCKUX
TIPUCIIOCOOIEHHH,
MoIr(UKAITMOHHAs
M3MEHUMBOCTD (Ha 0a30BOM
ypOBHe). PacTuTebHbIe
Co0O0I1IeCTBa U UX THIIBI.
PasButue 1 cMeHbI
pacTUTeTbHBIX COOOIIeCTB.

VccnemoBarenbcKue
paboThI «DKOIOTHUUECKHe
HUIITK BOKPYT Te0s —
onucaHue (HakKTOpOB
OKpY>Karollen cpeibl».
NccnenoBaTenbCcKkue
paboTEI
«DeHoJIOrMUECKUE
Ha0JII0IeHUST» .

Mopayib «OCHOBBI pacTeHHeBOACTBa» 7-8 Kiacchl (68 u

acoB)

TeMsbl

OcHOBHOe cofiep)xaHue

JeATebHOCTH
IIKO/IbHUKOB

Tema 1. BBeieHue B
PacTeHHueBO/ICTBO
(2 1)

UTo-Takoe pacTeHueBO/CTBO:
OCHOBHBbI€ (haKTOPBI
BbIpall[MBaHUSI PACTEHUU.
Wctopus pa3Butus
arpoOXMMHUeCKUX 3HaHUM
(pabotsl M.B. JlomoHocoOBa, FO.
JIubuxa, byccenro, B.B.
HokyuyaeBa, K.A. Tumupssesa,
I1.A. KoctbiueBa, [I.H.

[TpakTryeckast pabota
«bouka JInbuxa».




[TpsiHUILIHUKOBA U [Ip.).

Tema 2.
ArpoTexHUYeCKUM
KcrepuMeHT (6 u)

[IpaBusia MOCTaHOBKU
arpo3KCIepuMeHTOB.
[TocTaHOBKa 3KCIIEPUMEHTOB C
pacteHusMU. Bbi6op TeMbl,
COCTaBJ/IeHVe TUIIOTe3bl, Lie/Ih U
3a/1a4 3KCriepuMeHTa I10
BbIPALLIMBAHUIO PACTEHUU B
KOHTDPOJIMPYEMOU cpefie.
KoHTpo/11, MOBTOPHOCTH,
TpOBe/ieHre SKCIIePUMEHTa.
[I1aHupoBaHue 3KCrIepuMeHTa.
OLieHKa pe3y/bTaToOB
SKCIepHUMEeHTa.

OcBoeHyve TeXHOJIOTMU
KPYTJIOTOIMYHOTO BbIpALLIUBAHUS
CaJlaTOB U MUKPO3eJIeHU B
KOHTPOJIUPYEMBIX
HWCKYCCTBEHHBIX YC/IOBUSIX.

NccnenoBaTenbCcKas
pabota «®PakTophl,
BJTUSTIOIITME Ha
rpopacTaHue ceMsiH (poCT
TPOPOCTKOB)».
[TpakTryeckast pabota
«COop yCTaHOBKH /IS
BbIpAIl[UBaHUs paCTeHUH B
KOHTDPOJIUPY€EMBbIX
YCJIOBUSIX».

Tema 3. Posib
XUMHYECKHX
3/IeMEeHTOB B
NUTAaHUU PAaCTeHUH
(20 u)

Bopga. PactBop. BeITsKKa.
AHHOHBI, KATUOHBI,
3/IeKTPOTPOBOAHOCTL U pH
pactBopa. Pojib XuMuueckux
3/IeMEHTOB B MUTAaHUU PaCTeHUM.
[TosiyueHre NUTaTe/IbHbIX
Bell[eCTB PaCTEeHUSIMHU.

Y nobpeHusi: opraHuecKue,
MUHepaJbHbIe,
MUKpoOHoiornyeckue. THIIBI
MWTaHus pacTeHui. Bo3ayiiHoe
1 MUHepaJibHOe (KOPHEeBOe)
NyUTaHue pacTeHUM. TpaHcTopT
MUTaTeIbHBIX BeLeCTB
pacTeHuii: BOCXOSILIAN U
HUCXO/SIIUN TOK. BarkHelIine
Ka/lMiHbIe, (oCPOpHBIE U
a30THbIe y00peHuUs, Ux
cBoMcTBa. [TpocThie U C/I0XKHBIE
yI00peHwusl.

PocT v pa3BuTHe pacTeHuu:
3Tarbl OHTOreHe3a, (PaKTophI,
BJ/IUSIIOIIIME Ha POCT paCTeHUM:
CBeT, TyCTOTa I0CafioK, MUTaHUe,
cyOcTpar.

Oco6eHHOCTH TTUTaHUS

[TpakTHueckas pabora
«CxeMbl MUTaTeTbHbIX
pacTtBopoB. Pacuer 103
yAoOpeHuit 1st
MUATaTe/IbHbIX PACTBOPOBY.
[TpakTryeckast pabota
«ITpaBua cmelLIMBaHus
yI00peHni»
[TpakTrueckas pabora
«IIuTaHue pacTeHUM:
TeXHOJIOTUS
TIPUTOTOBJIEHUST
MUATaTe/IbHBIX PaCTBOPOB
JU1s1 pa3HbIX KYJIbTYpP».
[TpakTryeckast pabota
«MOHUTOPUHT
MHHEpPa/IbHOI'0 MUTaHUs
pacTeHUI».
[TpakTryeckast pabota
«PacTtutenbHas
JIMarHOCTHKa».
NccnenoBaTenbckas
pabora «OrjeHKa
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTeHuH Ha
LIKOJIbHOW TePPUTOPUH,




pacTeHul a30TOM. A30T U ero
3HaueHue B )KW3HU pacTeHuM.
®opMbI a30Ta U UX
ripeBpailleHye B IOYBe.
Wctounuku docdopa gst
pacTteHusi. 3HaUeHUe
dbochopcogepkaimx
coelMHeHUH B KieTke. Posb
MaKpO3PruyecKrx COoeJMHeHU!
dbocdopa B 3HepreTHUeCKOM
obmeHe.

Bnusinve Kanvs Ha pusmyeckre
CBOWCTBA NPOTOI/Ia3Mbl, Ha
(hepMeHTHI yI/1eBOJOPOJHOTO
obMeHa, cuHTe3 Oe/TKOB U Jp.
Ponb Kanus B Mo/jfiepyKaHuun
HMOHHOTO OaslaHca B TKaHSX, B
Tipolieccax CaMOPeryJIsSILIUH.
PerynstopHas u
CTPYKTypooOpa3oBaTebHast
pOJIb KanbLyis. Y4yacTue B
obpa3oBaHMM K/I€TOUHOM
CTeHKH, TIOoA/Iep>KaHUU
CTPYKTYpbl MeMOpaH U
perysiusi uX MpOHUL[aeMOCTH.
3HaueHWe MarHus B
MeTabo3mMe pacTeHHH.
Marxuii B coctaBe X0podusia,
CXOJCTBO XJ0poduia u
remMorj001Ha Kak
CBUJETENbCTBO €/JMHCTBA
OpraHu4ecKoro Mupa.

Cepa 1 ero OCHOBHbIe
CoeJIMHEHUs], UX POJib B
CTPYKTYPHOU OpraHu3aliuu
KJ/IeTKU, yJyacTue B
OKHCTUTETbHO-
BOCCTaHOBUTE/IbHBIX PeaKI[Usx
MUKpO3/IeMeHTHI.
[TpescTaByieHys O POU
MUKDO3/IEMEHTOB B
MeTabo/IM3Me pacTeHUH.
Oco06eHHOCTH TIOCTYTITIeHUST
MUKPO3JIEMEHTOB B paCTeHUSI.
CHHeprusm 1 aHTaroHU3M

yCTaHOBKa MPUUYUH
MaTo/I0OTUUeCKUX
COCTOsIHMH (TIpH
HaJTAYUH)».
NccnenoBaTenbckas
pabota «Or1ieHKa B/IHSHUS
Pa3/IMYHbIX 3/IEeMEHTOB Ha
COCTOSIHUE paCTeHUM
(cocTaBneHue pa3TUUHBIX
TOJKOPMOK)».




5/71EMEHTOB MUTAHUST PACTEHUH.
PactutenbHasi AUarHOCTUKA U
MeTO/Ibl UZieHTU(HKALTUU
HeJJ0CTaTKa/U30bITKa 371IeMeHTOB
MUTaHUSI.

Tema 4.
PerynsTopsl pocta
pacTeHui. 3amura
pacTteHuu (4 4)

[TonsiTue o perynsiTopax pocra
pacteHuii. CTUMYJ/ISTOPBI pOCTa
— ()UTOrOPMOHBI (aYKCHUHBI,
rub6epesIMHbI, LIATOKWHUHBI).
WHrubuTOphl pOoCcTa pacTeHM:
1. nmpupoaHbie (abci30Bast
KUCJIOTa U HEKOTOPbIe
(beHOJIbHBIE BellleCTBa
(uKymapoBasi, KOpUuHas,
CaTULA/I0Bast KUC/IOTHI).

2. CUHTeTHYeCcKue
(MopdakTUHBI, peTapJaHThl,
nehonuaHThl, JeCUKaHThI,
repouLnb1). PUTOMOHUTOPUHT
Y OL|€HKa COCTOSIHUSI PaCTeHUU.
CoBpeMeHHbIe CII0CO0bI
MOHUTOPUHTA.

3aiuTa pacTeHuH OT
BpeAuTenel: OCHOBBI
bromMeToza.

[TpakTryeckast pabota
«DUTOMOHUTOPUHT U
OL|eHKa COCTOSTHUS
pacteHuii. CoBpeMeHHbIe
Cr10co0bl MOHUTOPUHTA».

NccnenoBaTenbcKast

paborta «BnusHue
reTepoaykCcuHa Ha
rnpopactaHue (poCcT Ha

pasHbIX CTaJusIX, B
Pa3HbIX YCJIOBUSIX)
pas3/IMYHbIX
pacTeHu».
[TpakTrueckast pabota
«/HCekTapuu: rpaBuia u
yCJIOBUSI pa3Be/leHust
T10JIe3HbIX HACEKOMBIX».

Tema 5. Bognas,
necyaHasi u
MoYBeHHasA
KYJIbTYPbI, HX
npyuMeHeHue B
BbIpal[UBAHUHU
pacTeHum.
dusunosiorusa
pactrenuu (8 u)

BopHasi, necuaHasi U moYBeHHast
KYJIbTYPbI, UX TIPUMEHEHUE B
BbIPAl[MBAHUM PACTEHUHU.
[IpoBeneHue BOJIbI B KOPHE U
cTebJie pacTeHHH.

BoHbIl peXuM pacTeHUN:
CTpOeHHe yCThbUI]: (haKTOPhI,
BJIMSIIOIIIME HA UX PACKpPbITHE U
3aKpbITHe. 3HaueHre MexaHH3Ma
perysiiiuu ucrapeHust Biaru
pacTeHHeM.

@DOTOCUHTE3 — YHUKAbHBIN
TMpoLiecC pacTeHU. TeMHOBast U
cBeToBasi (pa3bl POTOCHHTE3A.

3HaueHue hOTOCUHTe3a /151
JKUBBIX OPraHu3MOB. DaKTOPbI
pOCTa pacTeHU: BO3AYX U
aspauus. [Tog3emHoe ApixaHue
pacTeHUM: COCTaB TTOYBEHHOTO
BO3/lyXa, ra3006meH. ['a3000MeH

[TpakTrueckas pabora
«KopHeBoe aByieHue».
[TpakTrueckas pabora
«IIpurorosnenuve
riperniapara yCTbHI]
METO/IOM CJIerKa.
NccnenoBatenbckue
paboTsl «BusHYe
YCJI0BUM COZIePKaHUSI
pacTeHHi Ha KOJIMYeCTBO
YCTBHILD».

[TpakTuueckas paboTta
«DyHKIIMOHAIBHAs
[IMarHoCTHKa pacTeHUM 1o
aKTUBHOCTHU
XJIOPOTLJIACTOBY.
NccnenoBaTenbcKast
pabota «Omnpeenenue
xnopodusina A u b,
OLIeHKa




1Ipy 6eCTIOUBEHHOM
BbIpAlLIBaHUM.

(OTOCUHTETUUECKOI
aKTMBHOCTH paCTeHUH U
(hakToOpOB, BAUSIOIIUX Ha
Hee».

ITpakTHueckas pabora
«Asparys, CO, u O,.
pIxaHve pacTeHU».
[TpakTHueckas pabora
«/IpIxaHue pacTeHUM:
OLleHKa MHTeHCUBHOCTH
[IbIXaHUsl pacTeHUMN U
IJI0O0B».
NccnenoBaTenbckue
paboTsl «BusHIe
criocoba BhIpaIMBaHus
(cocTaBa muTaTe/ILHOM
CMeCH, CXeMbl BHECeHUs1)
Ha POCT U Pa3BUTHS
pa3MUHbIX paCTeHUI».

Tema 6.
KynbTypHBbIE
pacTeHus.
CoBpemeHHbIe
aCIeKThl CeIeKIMHU
(20 u)

Kak uenoBek cTas KUCIo/b30BaTh
pacteHus? CBsi3b pa3sBUTUSA
LIMBU/IM3aLIUM YesioBeKa U
0/IOMalIHMBaHHUsl paCTeHUM.
HomecTukarius.
HacnencrBeHHOCTD U
VM3MEHUYMBOCTb — OCHOBHBIE
CBOMCTBA >KUBBIX OPraHU3MOB.
N3meHnunBoCTh. Buabl
V3MEeHUYUBOCTh.

['eH —MaTepuanbHBIN HOCUTETb
HacJ/IeJCTBeHHOCTU U
M3MeHUYUBOCTU. HyK/1leMHOBbIE
KUCIO0THL. JIoKanmu3auus
reHeTUYeCcKoro Marepuvasa B
KjeTKe. /lesieHre K/IeTOK.
Perinmukarua JIHK. OcHoBHas

JlorMa MOJIeKY/ISIPHOM OHOJIOTUH.

Tpanckpurnys. TpaHcasaLus.
MyTanuu.

AddekT OYTHIIOUHOTO
TOpJIBIIITKA ¥ TeHeTUUeCcKoe
pa3HoobOpa3ue. UTo Takoe
reHOaHK? 3aueM COXpaHAThb
reHeTHYeCKHe pecypChl
pacteHuii? OCHOBHBIE CITOCOOBI

Huckyccus
«/lomecTtukauus, Bce Jiv
pacTeHUsi U )KUBOTHbIE,
KOTOPbIE XXUBYT PSIJIOM C
YyeI0BeKOM UM
OZIOMAIlIHUBAarOTCS?
MoO>KHO /1M CUMTaTh
TapakaHa O/IOMallTHeHHbIM
JKUBOTHBIM?».
[TpakTryeckast pabota
«MopgudukarioHHas
H3MEeHUUBOCTD (JTUCThS,
WT'OJIKU C OTHOTO
JlepeBa)».

[TpakTryeckast pabota
«I'eH — MHCTPYKLYS T10
cObopke Ki1eTKH (Ha OHcepe
WM KOHCTPYKTOPE)».
[TpakTnueckas paboTa
«MyTarus Ha 6yTepbpose
(/r060it 00BEKT 13
nipefbiayiel paboThl, e
V3MeHeHUe UHCTPYKLIUU
NpuBeJeT K U3MEeHEHUIO
BHeLLIHero BUja
00BeKTa)».




COXpaHeHUsI TeHeTUUYEeCKUX
pecypcoB pacTeHul (ex situ u in
situ).

3Hauenue pabot H.V. BaBusiosa.

3aKOH I'OMOJIOTMYEeCKUX PAJO0B.
LleHTpBbI POUCXOXKEHUS
KYJIbTYpHbIX pacteHur H.U.
Basuosa u I1.M. JKykoBckoro.
OCHOBHBIE METO/IbI CeIeKLIUH.
I'ubpuanzanys. @opmel 0THOpA.
OCHOBHBIe HarpaB/IeHUS
CeNeKLUU: y/IyydllleHre
YPOXXalHOCTH, yCTOWUYMBOCTH K
OUOTHUECKUM 1 aOUOTHYeCKUM
(dakTopam.

EcTb ¥ Xu3Hb B MpoOHpKe?
buoTtexHo0rYs Ky IbTyPHBIX
pacTeHuH.

Kak uesioBek moxeT
MOJU(PUIIMPOBATb pacTeHUs?
['eHeTHMUeCKOe peflaKTUPOBAHUE.
CoBpeMeHHbIe MOAXOAbI U
JOCTV)KEHHUS TeHEeTUYeCKOTo
peaKTUPOBAHUSI PACTEHUM.

[TpakTrueckast paboTa Mo
rpynmnaMm «OTKy/1a Ha
HaIlIMX CTO/IaX
(OpPYKTBI/OBOLL/3/TaKU».
[TpakTuueckas paboTta
«BbipaimBaeMm ropox. Kak
MPOBECTU CKpEIUBaHUEe Yy
ropoxa».
NccnenoBaTenbcKast
paboTa «BrIpaliBaHue
pacTeHH B TIPOOHpPKe»
(MO>XHO BOCIT0JIb30BaThCS
pe3y/ibTaTaMu
TIpeIbIAYIIHUX
9KCIIePUMEHTOB T10
COCTaBJIEHUIO
MyTaTeTbHbIX PACTBOPOB
[I/1s1 paCTeHUH).
[TpakTryeckast pabota
«["eHOMHBIE HO>KHULIbI
(MogenupoBaHye paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacTturenbHas

npoaykuus (8 u)

Hapg3emHble v mof3eMHbIe
opranbl pacteHui. [Tober u
BU/JOW3MEHeHHbIN rober
pactenuii. Crioco6ml
Pa3MHOXKEHUSI PaCTEeHUM.
[ToHsiTHE O KauecTBe MPOAYKTOB
nitanus. [IpobeMsl
KOHKYPEeHL[MH 0TeueCTBeHHbIX
MPO/IyKTOB TIUTaHUS C
MMITOPTHBIMU. JIOTHUCTHKA
[IOCTaBKYU U CpeJiCTBa
COXpaHeHUsI TIPO/IYKTOB
MUATaHUSI.

MuKpo3esneHb: T0JIe3HOCTb U
TeXHOJIOTUSI.

XUMUYECKUN aHasn3
npoAykuuu. OCHOBBI
CrieKTpo(oTOMeTpUH.
[ToreHLOMeTpUSA.
Xpomarorpadus.

ITpakTHueckas paboTa
«ITpenenbHO g0y CTUMBIE
kKoH1eHTpanuu (ITIK) u
METO/IbI KOHTPOJIS
6e3omacHoCTU
pacTUTebHBIX MPOYKTOB
TTUTaHUS».
WccnenoBarenbckas
paborta «O1ieHKa KauecTBa
BbIPALLIEHHOMN
MUKpO3esieHn» (b0
CBOSI, JIMOO U3 Maras3uHa).
[TpakTHueckas pabora
«MeTojbl OLIeHKU
KaueCTBa PaCTUTEbHOU
TIPOAYKIMH: XpaHeHue 1
COXPaHHOCTb
TTUTaTe/IbHBIX BEIIeCTB»
(Mo goctymHoMy
000py/1I0BaHUIO).
NccnenoBaTenbcKast




pabota «OmipefeneHue
BuTamuHa C MeTo0M
oOpaTHOr'0 TUTPOBaHUS B
TUI0JlaX Ha pasHOM CpOKe
(crrocobe) XxpaHeHUs».

Moayab «buoTrexHo/1orus» 7-8 Knaccel (68 uacoB)

TeMbl

OcHOBHOe cojep)KaHue

JleATeIbHOCTH
IIKO/IbHUKOB

Tema 1.
buorexHosiorusa

(4 9)

[ToHsiTHE OMOTEXHOJIOTUN. 3aUeM
ye/I0BeKy OMOTeXHOIOTHH, B UeM
UX TIPEUMYIIECTBO Tiepe
XUMHUUECKUM CUHTe30M. OCHOBHbBIE
61000BEKThI OMOTEXHOIOTHH:
TTPOMBIIIITIEHHbIE
MHKPOOPTaHU3MbI, K/IIETKA U TKaH!
pacTeHHH, >)KUBOTHBIX M UeJIOBEKa,
OroKaTanU3aToPBI.

ChoIpbe 7151 OMOCHHTe3a U Ol[eHKa
ero 0MOIOrMueCcKOM [eHHOCTH.
OCHOBHbBIE HUICTOUHHMKH YTJIEPO/a,
a3oTta, pocopa, MUKPO3JIEMEHTOB.
ViccnemoBaHye HOBBIX HICTOUHHKOB
CBIPbs1 (BKJIFOYAsi BOMIPOCHI €ro
TIpe/IBapUTe/IbHOM 00paboTKM),
pa3paboTKa HOBBIX MTUTATe/TbHBIX
Cpe[i, B TOM UYHCJ/ie BKTFOUAIOIIAX
OMOCTUMYISITOPBI U IPYTHE
3JIEMEHTBI yTIPaB/IeHUS U
OINTHMH3ALIUN TTPOL[eCCOB
OorocuHTe3a. MeTo/ bl
ONTUMM3AIIMY TTUTATeTbHBIX CPe/I.

[TpakTrueckast pabora
«ITpumepsl
TIPYMEHEeHHsI
OMO/IOTMUeCKUX
00BLEKTOB B TBOEH
JKA3HI».

Tema 2.

Mukpoouosiorust
(12 4)

[Tosio)KeHre TPOKAapHUOTOB B
CUCTeMe OpraHNuueCcKOoro MHpa.
CrpoeHne 6aKTepHUasbHOMN KIETKHU.
Knaccudukaist 6akTepuii.
Mopdonorus 6aktepuii. [IpocThie
Y CJIOXKHBIE METOZIbI OKpAIlTUBaHUS
bakrepuii. du3nosorusi bakTepuii:
MTUTaHWe, JIbIXaHWe, POCT
pasMHOXKeHue. 3HaKOMCTBO C
JoMeHOM Apxen
(3KCTpeMOhUIBLHOCTb,
0C0OeHHOCTH CTPOEHUSI KJIeTKH).

[IpakTuKa.
JlabopaTopHast paboTa
«DUKCUPOBaHHBIE
TnperapaTbl 6aKTepuii.
Omnpepenenve (popMbl
Tpe/I/I0>KeHHbBIX
KYJbTYD
MHUKDPOOPTaHHU3MOB,
VCITI0J1b3Ysl IPOCTOU
METO/] OKPaCKU».
JlabopaTopHasi paboTa
«OnpegiesieHye TUNa




MoOJ/I0UHOKHCJIOE U CITHPTOBOE
bposkenue. PoToTpodHbIe U
xeMoTpodHbIe OaKTepUH.
KuHeTnueckoe orucaHye mporjecca
poCTa MUKPOOPTaHWU3MOB.
OKCIIOHeHIMa/TbHasi MO/ie/Tb POCTa.
KuneTtrka rubenmm
MHUKPOOPTaHU3MOB.

[TaToreHHsle 6akTepru. YymHast
Ta/louKa ¥ YepHasi CMepTh,
60TymM3M, CTONOHSK, TyOepKyie3.
WcTopusi 60pb0sI C
GakTepHabHBIMU UHPEKI[USIMHU.
BoitHa 6€CKOHEUHOCTH:
aHTUOMOTHKY MPOTHUB OaKTepHi.
MexaHU3MBbI [elCTBUH
aHTHOHMOTUKOB. MeXK/eTouHast
KOMMYHHMKaIus 6akrepuii. UyBcTBO
KBOpyMa.

[TpumeHeHue GakTepuit
yesi0BeKOM. KrHeTnueckoe
orvcaHre GUOCHUHTe3a MPOAYKTOB
MHKpOOpraHu3MaMu. bakrepun,
KOTOpbIe MOTYT pa3jiarathb
TI/IACTHK.

MWUKpOOpraHu3MbI B
arpoOMOTeXHOJIOTHH.

M cKyccTBeHHbIE acCOI[HAIH
pacTeHul C MUKPOOpPraHru3MamMu

K/IETOYHOU CTEHKU
METO/IOM OKpalllBaHUS
no I'pamy» (mipu
Ha/IMYUK PEeaKTHUBOB).
JlabopaTopHast paboTa
«IIpurorosneHue
TIPYKHU3HEHHBIX
TiperiapaToB
MOJIOUHOKHCJTBIX
GakTepuii».
JlabopaTopHast paboTa
«IToceB cmbIBa C pyK Ha
yawku [Tetpu».
JlabopatopHast paboTa
«BblleieHre YuCcTou
Ky/JbTYpbl OaKTepui.
Mertop pa3BefieHUH.
Meto/ ucTolaroILero
IITPHXa».
JlaboparopHast paboTa
«Mopdonoruueckas
XapaKTepUCTUKa
BbI/J|e/IEHHON UMCTOM
KY/bTYPHI:
XapaKTePUCTHUKA
KOJIOHUH, popMa
GakTepuii, TUII
KJIETOYHOM CTEeHKW».
JlabopatopHasi paboTa
«CpaBHeHHe pocTa
MHKPOOPraHHW3MOB Ha
yaiike 6e3 1 C
n00aBIeHUs
AHTHOMOTHUKOBY.
NccnenoBaTenbcKast
pabota «ITouck
MHKPOOPraHHU3MOB
o6J/1ajarommx
AHTarOHUCTHUUYECKOU
AKTHBHOCTBIOY.
VccnenoBarenbckast
pabora «BbiseneHue
MOJIOUHOKHCJTBIX
OakTepui,
MCCIIe[IoOBaHNe WX




AKTUBHOCTW».
WccnenoBaTenbcKast
paboTta «BrlzeneHue
OakTepuii MoIe3HbIX
[T paCTEeHUW».

Tema 3.
JyKapuoTHYeCcKHe
OpraHu3Mbl B
0MOTEeXHO/IOTUH
(n1ecHeBbIe rpudbI,
AP 0}OKH,
Bojiopoc/in) (12 u)

[TnecHeBble rpuObLI MPOAYLIEHTHI
OroIorUeCKy aKTUBHBIX BeIleCTB
OO111as XapaKTePUCTHKA JPOAOKEH
caxapomunetoB. Mcrtopus
VICII0/Ib30BaHUs JPOXIKeN B
TPaIUL[MOHHOM OUOTEXHOJIOTHH.
TexHO0TMY BUHOJEUS U
X1eboreyeHus,
Creliasu3upOBaHHbIe Pachl
JIpoXoKei. MeTabomm3M JpoxoKe.
Peakiiusi CIiipTOBOTO OPOKeHUsI.
[TosiyyeHre BTOPUYHBIX
MeTabo/UTOB B APOKaX. IpoxiKu
Kak TMpOAYLeHTbl OMOTOTIUB.
[TosryueHue 1ie/ieBbIX OE/TKOB B
JPOXOKax.

Oco6eHHOCTH BereTaTUBHOTO U
T10JIOBOTO pa3MHOXKeHUs y
JIPOXOKeN, 3HaUeHUe U3ydeHus
MUTO3a U LIUTOKMHe3a /s
ONTUMM3AaLIMU MPOLIECCOB
KY/TbTUBUPOBAHUS JIPOAOKEBBIX
IIITAMMOB, TTOHUMaHUS TIPUUKH
TaTOTeHHOCTH JIPOXOKeN U rpruboB,
TOMCKAa MULLIEeHeN (DYHTULUI0B U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
TiperapaToB.

Bopopocin — nepcrneKTUBHBIN
00BeKT 17151 TIPOM3BO/ICTBa Oeska 1
yrieBo/joB. buorexHonoruueckue
MeTO/Ibl OUHMCTKU TBEP/IbIX,
JKUAKUX OTXO/I0B Y ra3000pa3HbIX
OTXO0Z0B MPOU3BO/ACTB. CTOUHbIE
BO/bl. CXeMbI OUHCTKH.
BrodubTpel, a3pOTeHKH,
MeTaHTEeHKH, OKCUTEHKHU.
AKTUBHBIN W U BXO/sAI[1€ B HETO
MUKpOOpraHusMmsl. Vcronb3oBaHue
BOZIOPOC/Iel B OUUCTKE CTOUHBIX
BO/I.

JlabopaTopHasi paboTa
«IToacuer K/eTok
IPOXOKEH B Kamepe
["opsieBa».
JlabopatopHasi paboTa
«O06Hapy»keHue
TIPOAYKTOB CITUPTOBOTO
OpoXKeHUsI: STUIOBOTO
CTIIMPTa U YTJIEKUCJIOTO
rasa».

JlaboparopHas paboTa
«Habmonenue
Pa3MHOKeHHs
JIPOAOKEBBIX KITETOK».
[TpakTrueckast pabora
«ITonyuyenue TBOpOra u
Kedripa Ha OCHOBe
MOJIOUHOKHCJTBIX
OaKkTepuii».
[TpakTrueckas pabora
«OCHOBHBIE BU/IbI KBaca
W X XapaKTePUCTUKa»
«IpoxoKu U
MOJIOUHOKHCJTbIE
bakTepuy,
TIpUMeHsIeMbIe /IS
MPOM3BO/ICTBA KBacay.
[TpakTuueckast pabota
«CpaBHUTE/IbHBIN
aHa/Tu3 Pa3BUTHS
JPOXOKeH B a3pOOHBIX U
aHa’pOOHBIX
yCI10BHUAX».
[TpakTrueckas pabora
«MeTo/ bl OLleHKU
CBOMCTB
xj1e00TIeKapHBIX
JIPOXOKEH.
OcobeHHOCTH
TIPUMEeHEeHHs




MPeCCOBAHHBIX,
CYILLIeHbIX U
WHCTaHTHBIX
ZPOJOKEN.
NccnenoBatenbcKas
paboTta «BusiHIE
(U3MKO-XUMHUUeCKUX
(hakTOpOB Ha KaueCTBO
O6UOTEXHO/IOTUYECKOM
NpoAyKLMM (KBac,
Kedup, coIp, X/1eb 1
Ip-)».
NccnenoBaTenbckas
pabora «BusiHue
(bU3UKO-XUMUUECKUX
(hakTOpOB Ha pOCT
Bozopociu (Chlorella
vulgaris)».

Tema 4.
HacneacrBeHHas
uHdopmaiius (8 u)

HacnencrBeHHOCTD M
W3MEeHUUBOCTh — OCHOBHbIE
CBOKMCTBA XKUBbIX OPraHU3MOB.
N3meHunBOCThL. Bybl
HW3MEeHUUBOCTh.

['eH —MaTepuanbHBIM HOCUTEJIb
HacJ/1eICTBeHHOCTHU U
W3MeHUUBOCTU. HyK/lenHOBbIe
KUCJ/IOThI. JIOKamv3auus
reHeTU4YeCcKoro MaTepuasa B
K/eTke. [lejieHye K/IeTOK.
Permukanusa JJHK. OcHoBHas
JlorMa MOJIeKyJIIpHON OMOIOTUH.
Tpanckpuriys. TpaHcasuus.
MyTanumu.

[TpakTHueckast pabora
«MopaudukalioHHast
M3MEHUYMBOCTD (JIUCTHS,
UTOJIKU C OZJHOTO
JlepeBa)».
[TpakTrueckast pabora
«['eH — UHCTPYKIUS TI0
cbopke K/1eTKM (Ha
bucepe umm
KOHCTPYKTOPE)».
[TpakTuueckast pabota
«MyTauus Ha
oyTepbpoze (roboii
00BEKT U3 TIpeJbIAyIIei
paboThI, r7ie U3MeHeHue
WHCTPYKLUU TIpUBeJeT
K W3MeHEeHUI0
BHeIITHero Buja

00BeKTa)».
Tema 5. ITonmo)keHre BUPYCOB B CUCTEMeE IIpocmotp
Bupycosorus (6 u) | opranryeckoro mupa. CTpyKTypa U | JOKyMeHTaIbHOTO

XUMUYECKHH COCTaB BUPYCOB.
Krnaccudukaiys BUpyCoB.
Penpoaykiys BupycoB. Bupycsl -
B030yAUTeN NHPEKI[MOHHBIX
6one3Heil. OHKOBUPYCHI.
bakTepuodaru: cTpoeHue,

¢dbubMa 0 BUpycCax.
[TpakTuueckas paboTa.
«MeTo[ pa3BefieHU».
[TpakTHueckas pabora.
«TutpoBaHue
bakTepurodarosy.




CBOWCTBa, TIPUMEHEeHHe.
Buosiornueckye MeTo/ bl O0PBOBI C
BHUPYCaMHU.

Tema 6. I'enuan

OcCHOBBI TeHHOU HWH)XE€HEePHHU.

[TpakTuueckast pabora

UH)KeHepus U BekTopa. CrieLiipuyeckue «OH/,0HYKIIeasbl
0MOTEeXHO/IOTUH (dhepmMeHThI OaKTepHid. pectpukiuu (pabora ¢
(8 ) buotexHonoruu nNpoAyKLUUU HYKJIeOTUJHBIMU
6enkoB B 6akTepHaIbHbBIX T0C/Ie/JOBaTeTbHOCTSAMU
KyJIbTypax. JOCT)KeHWsi TeHHOU Ha Oymare)».
WHXeHepHHu U OMOTeXHOJIOTHH. [TpakTnueckas paboTta
CRISPR/Cas — cucrtema «I"eHHBbIe HOXKHUIIBI -
afarTUBHOI0O UMMYHUTeTA CRISPR/Cas
baktepwuii u apxeil. 'MO. Metoabl | (MozileTMpOBaHue Ha
nosyuerust 'MO. Oymare)».
Wrpa-auckyccus:
«BbIvrpaii rpaHT Ha
co3ganue ['MO».
Tema 7. [JoMecTuKaL1isi OCHOBHBIX Juckyccus
BuoTexH0/I0TUH B JIOMAIITHUX KUBOTHBIX; «[lomecTukarusi, Bce 1
JKMBOTHOBOJCTBE COBpeMeHHbIe IKCIIepUMEHTHI 110 pacTeHUs U )KUBOTHbIE,
(8 v) JIOMEeCTUKALIUU KUBOTHBIX KOTOpbIe YKUBYT PSiIoM
(/TucuLia, HOpKa U Aip. — C UeJIOBeKOM UM
9KCIIePUMEeHThI HayYHOMU ITKOJIbI 0/IOMAaIITHUBAIOTCS?
akaziemuka bensieBa). MO>XHO /I CUMTATh
CoBpeMeHHbIe MeTO/IbI B TapakaHa
JKUBOTHOBO/ICTBE: TPAHCILJIAaHTAI[UsI | OJlOMalIHEHHBIM
9MOPHOHOB, XIMePHbIe )KUBOTHbBIE, | JKUBOTHBIM?».
K/IOHUpPOBaHHUe. [TpakTuueckas paboTta
OcHoBHbIe 00/1e3HU KUBOTHBIX U «MeTouKa
POJIb TaTOT€HHBIX KJIOHUPOBaHUSI
MHUKPOOPTaHW3MOB U MMapa3viTOB B | (MOZe/MpOBaHre Ha
pa3BUTHH 3a00/IeBaHUM JOMAILIHUX | Oymare).
JKUBOTHBIX ¥ OCHOBHBIX Mepax [TpakTryeckast pabora
60pb0OBI C HUMH; POJTb TT0JIe3HBIX «CocraB/ieHre paljMoHa
MHKPOCHMOHWOHTOB B OpraHH3Me MTUTaHUs )KUBOTHOTO,
JKUBOTHBIX. [To/ioKuTe/IbHOE 1 pacueT pacxo/ioB Ha
rnobouHoe (OTpHUlIaTeLHOE) cojiepKaHue».
BO3/1eliCTBUM aHTUOMOTUKOB Ha WccnenoBarenbckas
OpraHu3M B Xo/jie JieueHust paboTta «Or1jeHKa
JKUBOTHBIX; LIe/IU U 3a/lauu KauecTBa MOJIOYHOM
BeTepruHapuu. buorexHonorus TTPOIYKIIA.
KODMOBBIX TperapaToB.
Tema 8. OCHOBHbIE METO/IbI CeJIeKLIUMU. [TpakTrueckast pabora

BbuotexHo/ioruu B
pacTeHHeBOo/CTBe

I'ubpuansaiysa. @opmMbl oTOOpA.
OCHOBHbIe HarpaB/IeHUs

«BbIpalBaeM ropox.
Kak nipoBectu




(10 v)

ceseKIUU: yayullieHue
ypOXKaitHOCTH, yCTOMUHUBOCTH K
OMOTHUECKUM 1 aOMOTHYECKUM
(hakTopam.

OCHOBHbIe MOAXO/bI CeeKLUU U
OUOTeXHOJIOTUN KYIbTYPHBIX
pacteHuii, 'nbpuau3saius,
oTJasieHHas TMOpuAU3aLys,
HCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHc(opMalusi, MyTareHes,
reHeTUYecKoe peJjakTUpOBaHue).
NcTopus cenekuuu B Poccuu u
MUpe, UCTOPUSI Pa3BUTHS
Ba)KHEMUIITUX COPTOB KYJ/IbTYPHBIX
pacTeHuH.

Kak ueyioBeK MOXeT
MOAU(UITMPOBATh pacTeHusI?
['enHast iH>XKeHepus pacTeHui: UTo
TaKoe reHeTUuecKasi UHKeHepusi
pacteHuii. TpaHCreHHbIe pacTeHUsI.
Mertozp! Tiosryuenusi. Obpa3zoBaHue
OMyXO0Jier y pacTeHUM.
ArpobakTepuanbHasi
TpaHcopMarus: Ti-r1a3sMubI.
['ensr T-ZIHK. MonekyJisspHO-
reHeTUYeCKrue MeXxaHU3Mbl
TpaHchopMaluu. ['eHeTUeCKoe
penakTupoBaHue. CoBpeMeHHbIe
MO/XO/bI Y NOCTYKEHUS
reHeTUUeCcKoro pe/JakTUPOBaHUs
pacTeHu.

EcTb /i1 )kK13Hb B TpoOHpKe?
buoTexHo/0rHsl KYJIbTyPHbIX
pacTeHuN.

CKpellUBaHue y
ropoxa».
[TpakTryeckast pabora
«I'eHOMHBIe HOXKHULbI
(MomenupoBaHue
pabOThI CCTEMBI
CRISP-Cas).
NccnenoBaTenbcKas
paboTa «BrIpaliBaHue
pacTeHuii B IPOOUPKe»
(MO>KHO
BOCITO/Tb30BaThCS
pe3ynbTaTaMH
TIpeIbIAYIIX
9KCIIEPUMEHTOB TI0
COCTaBJIEHUIO
NUTaTeTbHBIX
pPacTBOPOB /ISl
pacTeHun).

Mojaynb «MosieKy/IipHbIe 0CHOBBI (p1310/10rUH M (papmMakosiorum» 9 Kaacc

(68 uacoB)
Tembl OcHOBHOe cojep)KaHue HeATeIbHOCTD
IIKO/IbHUKOB
Tema 1. BBegienue. buorenHnsie ssiemenThl: | McciegoBarenbckas
dusunosiornyeckas | opradorensl: O, C, N, H. paboTa
xumus (20 4) AxTHUBHBIE OpMBI KHCI0poaa, ux | «KommuecTBeHHast

roslyueHue, HeuTpaau3alus.
Makpo3/ieMeHThI: TIPOLIeHT

OLIeHKa COoAep>KdHUA
MHMKPO3J/IEMEHTOB WJIU




COZlepKaHus B OpraHusMe,
BBITIO/THsIEMasi (QYHKLUS,
coZiepyKaHue B TPOAYKTaxX MUTaHUs.
Ca2+ - cBsi3bIBarolIMe OesKy,
JIeTIOHMPOBaHUE KaJlbLs,
peryJisiliist YpOBHS Ka/lbLIUsI B
OopraHu3Me: rOpMOHBI royek. Mg —
CTpOeHMe XJIopodu/ia, ero
aKTUBALIAS COJIHEUHOM SHEpruen.
MUKpO3/1eMeHThI: B KaKUX
MOJIEKy/1aX COZep>KaTcs,
BbITIO/IHsIeMasi QyHKLIS,
coziepyKaHue B IPOAYKTaXxX [MUTaHUS.
[TocnencrBus nepeso3vUpOBKU
MUKpO3/ieMeHTamu. Fe —
yCBaviBaeMble THUIIbl COeIUHEHUI
)Kesesa. ['eMorpoTenHs,
reMOLIMaHrH, QUTOXPOMbI. Cu —
yCBO€HHe U TPaHCIIOPT MeJIH.
benku, copeprkaiye me/b.
[TaTonorvueckue CUHIPOMBI
Menke 1 BunbcoHa, cBsI3aHHBIE C
MeTab0/T3MOM MeIH.

TOKCHUYHBIE 3/IeMeHThI
[Teproanueckor CUCTEMBI /151
opraHusMa. BivsgHue HeJoCcTaTKa
MakKpO ¥ MUKPO3JIEMEHTOB Ha
JKUBBIE OPTaHU3MBI.

JKuipbl. 3abosieBaHus UyesioBeka,
CBSI3aHHbIE C HAPYLLIEHUSIMU
JKUPOBOT'0 0OMeHa.
OucnmvnuzeMun.

YrneBozpl. 3aboneBaHus UeI0BeKa,
CBSI3aHHbIE C HAPYLIEHUSMU
yrieBoHOT0 oOmMeHa. CaxapHbIi
naber.

Benku. Ctpoenue. 3abo/1eBaHUs
yesi0BeKa, CBsi3aHHbIe C
HapyleHUusIMU OesTKoBoro obmMeHa.
dyukIMY 6e/1K0B. ©epMeHTHI.
Mexanusm genctBusi. Kimaccel
(hepMeHTaTUBHBIX peaKLUi.
KodepmeHTHI.

BuTaMuHBI )KUPOPaCcTBOPHMBIE,
BoJopacTBopumele. IIpeBpaiijeHue

BUTaMUHOB B MUILEBbIX
TIPOAYKTax».
[IpakTrueckoe 3aHATUE
«KauecTBeHHbIe
peaxkLii Ha
OpraHuveckKue
MOJIEKYJIbD».
[IpakTHUeckoe 3aHATHE
«JeHaTypaLys 0emKOB»
[IpakTrueckoe 3aHsITUE
«/I3yueHre akTUBHOCTU
aMUJIa3bI».
[IpakTrueckoe 3aHsITUE
«[namu3 (kneTouka
Tpayoe)».




BUTaMUHOB B aKTUBHbIE (DOPMBI
KodepMeHTOB. ABUTaAMHUHO3bI.
OCHOBHBIE TUTTBI MeTab0/TNUeCKUX
peakuui. briosHepretnueckue
riporieccel. ['mukonus. Lukin
Kpebca. Llens nepeHoca
3/1eKTPOHOB. OKHC/IeHN e KUPHBIX
Kucsot. Katabomsm
aMUHOKUCJIOT. ['/IFOKOHeoreHes.
CuHTe3 yrieBo/i0B, O€/IKOB,
JKUPOB. MeTabouTrueckue
3abosieBanus. [IpakTrueckoe
3aHsITHe: «pellleHre 3a/lay Ha
JHepreTUUeCcKuii 0OMeH»

Knetka. [ToHsiTie MeMOpaHbI.
dyHKIMKM MembpaH. Buzibi
TPAHCTIOPTa B KJIETKY.
MembpaHHbIe OpraHOU/bI.
3abosieBaHus CBsI3aHHBIE C
HapylleHreM paboTbl MeMOpaHHbIX
opraseJsi1, 60/1€3HU HAaKOTI/IeHUSI.

Turbl KOHTAKTOB MeXAy K/IeTKdMH.

3HaueHWe MeXXK/IeTOUYHOU
KOMMYHUKALUU [1J1 3J0POBbSI
opraHusmMa.

Anpo. YpoBHHU yIaKOBKU
XpOMaThHa. XpOMOCOMHBbIEe
TeppuTopun. HeMeMOpaHHbIe
OpraHou/pl.

Tema 2.
MonekysipHas
ouostorus (20 u)

OcHOBHbIE BeXU pa3BUTHUSA
MOJIEKYJIIPHOW OUOOTHH.
Hyxk/ierHOBBIe KUC/IOTEI.
OcCHOBHBI€ TTPUHLIUIBI CTPOEHUS.
MartpuuHble cuHTe3bl. Pervkarnus
— OCHOBA KJIETOYHOI'O JIe/IeHUs.
[IpyUHLIUIIBI perIuKarLuu.
Mytanmu. Uto BeI3bIBaeT
u3MeHeHud B crpoeHuu JTHK.
[IpyHLUIIBI perapaLyu.
TpaHCKpUIILUAL.

['eneTnueckuii Kof,. TpaHC/sALMS.
Opranusanys reHoMa BUPYCOB
[IpoTuBOBUpYCHBIE CPELICTBA,
MeXaHU3MBbI UX [JeCTBUS.
OpraHusaijusi reHomMa OaKTepuii

[TpakTuueckast pabota
«Boigenenve THK u3
OaHaHa».
[TpakTrueckast pabota
«Mopens ITHK-
OopuraMmn».
[TpakTHueckas pabora
«Oripepenenue
KauecTBa IpernaparoB
OHK ¢ rioMoL111b10
CTIeKTpo(OTOMETPUM»
(mpu HaMUUKUU
o0opy/1oBaHUS).
[TpakTryeckast paborta
«PermmkaTvBHas
MalIrHa (Urpa-




AnTHOaKTepHaIbHbBIE TIperapaThl.
OpranusaLys reHoMa 3yKapuoT
['eHOMHOe pelaKTHpPOBaHKe.

JIeMOHCTpALIUs)».
[TpakTHueckas pabora
«[TLP (Mopenb
amIuTidUKaLys Ha
Oymare)».
[TpakTrueckast pabota
«Cusia mpoMoTopa.
[TpakTrueckast pabora
«PellieHure 3a71ay Ha
reHeTUUeCKUM Koy,
[TpakTrueckast pabora
«®onauHr 6e/KoB».
NccnenoBaTenbckas
paborta
«PacripocTtpaneHue
aHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTryeckast pabora
«Pabora B
COBpEMEHHBIX
reHeTHYeCcKux Oa3ax
JanHbix. [IpoBeseHuve
In silico ananu3a

rocsieloBaTeIbHOCTEN
reHoB».
Tema 3. [Tonsitue o nekapctBax. [Ipunnunel | MccnenoBaTesibckas
dapmako10rusa M0O/IX0/Ia K [TOMCKY HOBBIX paboTa «3KcrepuMeHTa
(28 u) JIeKapCTBEeHHbIX CPe/iCTB. TI0 Orpezie/IeHU0

CKpPUHUHT U €T0 METOZpbI.

ITytu BBepenus JIC.
dapMaKOKHMHETHKA JIeKapCTBEHHBIX
BeljecTB. BcacriBaHue
(abcopbriust) mekapcTB. OCHOBHBIE
MeXaHW3Mbl BCaChbIBaHMSI.
TpaHCIOpT JIeKapCTBEHHBIX
BelriecTB. ['eHbI U OeKU TIepBOi
¢a3b1 buoTpaHchopmariyu. ITytu
BbIBe/IEHUSI JIEKApPCTB U3
opraHu3ma. JKCKpeLus U
yIMMUHaIus. ['eHbl 1 6eKy
BTOpO# (a3wl GHoTpaHCHOpMaIiH.
dapmMmakoauHaMuKa. ['y1aBHOe 1
rnobouHoe, pe3opOTHBHOE U
MeCTHOe, TpsSIMOe, HeTIpsiMoe 1
pedJieKTOpHOE JelicTBHe.

TOKCUYHOCTU BellleCTB
Ha apTeMU/IUSX».
[TpakTnueckast pabota
«Kapra 3Kcripeccuu
0(haMUHOBBIX U
CEepOTOHUHOBBIX
peLienTOpPOB B MO3Te
MBILIEN.
NccnenoBaTenbckas
paboTa
«[ToBeieHUECKIE TeCThI
Ha peIOkax Danio rario.
CaeTJ/io-TeMHast
Kamepa».
NccnenoBaTtenbcKas
paboTa
«IToBesieHUeCKre TeCThl




Buib1 B3aMO/jeiiCTBYsI JIeKapCTB.
CuHeprusMm 1 aHTaroHM3M TpU
COBMECTHOM [JIeUCTBUHU
JIeKapCTBEHHBIX BellleCTB, UX
Pa3HOBU/IHOCTH
TpaHncmeMOpaHHBIN CUTHAJIHT.
TuIbI KNIeTOYHBIX PEeLienTOPOB.
MembpaHHbIe: MOHHbIe KaHaJlbl,
KaTa/IMTU4YeCKHe U CONPsSKeHHbIe C
G-6enkamu; BHYTPUK/IETOUHBIE:
LMTOT/Ia3MaTHUeCcKye U sifiepHble.
MexaHU3MbI JIUTaH/l-peLielITOPHOT0
B3auMoieiicTBusi. CeleKTUBHOCTD
(u36UpaTebHOCTD) IeHUCTBYS,
CBsI3b «XUMUUeCKasi CTPYKTypa —
(hapmakonoruyeckasi akTUBHOCTb
BelecTB»

dapmaKo/10rhueCcKor MOAY/ISLIUU
CHHAMNTHUYeCKON XOIMHEePruyeCcKou
repesaur. MoneKyJ/IsipHbIU
MeXaHU3M [IeHUCTBUS U
(dhapMakosioruueckue cBolictea M-
X0JIMHOOJI0KAaTOPOB,
raHrIM00/I0KaToOpOB U
Kypapero00HbIX CPe/iCTB.
dapMako/ioruueckasi peryJisius
aKTUBHOCTH aJ/IpeHepruueckoro
cyHarca. AJIpeHOMUMETHKH,
aZipeHo0/I0KaToPHI,
CHUMTIIaTO/IUTUKH.

MouiekyisipHasi hapMakKo/I0rust
aHTHaJlJIePrTUUeCcKUX CpPe/iCTB.
['McTaMUHOBBIE PeLIeNTOPHI: TUTIHI,
MOJIeKYJISIpHasi OpraHu3aLysl.
Crabunmm3aTopbl MeEMOpPaH TYUHBIX
KJ/IETOK: MOJIEKYJISIPHBIN MeXaHU3M
JeMCTBUsI, 0COOEHHOCTH
K/IMHAYeCKOT 0 TIpUMeHeHUs1, TOUKU
TIPUIOXKEHUS JIeNCTBUS
WHTUOHUTOPOB JIUTTHIHBIX
Me/IuaTOPOB.

MexaHU3M [elCTBUS U
ripuMeHeHue TIpernaparos,
CTUMYJIUPYIOIIUX MPOLIECChI
“MMyHUTeTa. @apMako/ioruueckast

Ha pbIbkax Danio rario.
OTKpBITOE T1071e».
WccnenoBarenbckas
pabota
«IToBegeHueckue TecTbl
Ha pbIbkax Danio rario.
CraliHOe TI0Be/JjleHue».
[TpakTrueckas pabora
«BimsiHue afipeHaiviHa
Ha cep/leuHble
COKpallleHHUs
(mporpamMHOe
obecrieueHue)».
[TpakTuueckas pabora
«I'ucrosmoruueckue
riperapaTbl UMMYHHOU
CHUCTEMbI».
[TpakTryeckast pabora
«I'ucronornueckue
riperapaThl HEPBHOM
CUCTEMBbI».




XapaKTepPUCTUKA UHTEPIeMKUHOB:
roTyuyeHrie, MeXaHu3M JIelCTBUS,
ripuMeHeHue. OCHOBBI
naTo(pM3n00rMK 0CTPO(a3oBoOro
OTBeTa, Me/IhaLUs BOCIIa/IeHHs].
MonekynsipHbI MeXaHU3M
MPOTUBOBOCIIA/IUTETBHOTO
JIeVCTBUSI
TJIFOKOKOPTUKOCTEPOU/IOB,
HeCTepOUJHBIX
TPOTUBOBOCIIA/IUTETbHBIX CPE/ICTB.
[ToHsiTHe O HapKO3e ¥ HapKO3HBIX
rpenapaTax. KyieTouHbii U
HEePBHBIN HapKO3.
dapMakoioruyeckas
XapaKTepPUCTUKA OTZAe/bHBIX FPYIII
HapKO3HBIX CPE/ICTB.
[TocnemoBaTenbHOCTD JeHMCTBUS Ha
LIEHTPaJIbHYIO0 CUCTEMY.
du3no0ruUecKrii CoH; (pasbl CHa.
Buppbl HapyiueHui cHa [ToHsiTue o
MeJIJMKaMeHTO3HOM CHe U
CHOTBOPHBIX Tpernaparax
(TUIMHOTHKAX).

MouJieky/isipHbIe acCreKThbl
Holuuenuu. OnuaTHbie
peLeNnToOpPbl, UX THUIIbL.
OHKe(anuHbl ¥ SHAOPQHUHBI -
SH/IOTeHHbIe JIUTaH/ bl ONTUATHBIX
peLienTopoB.

AHTHUIICUXOTUUECKOE JIeNCTBHE,
B/IMsIHME Ha (QYHKIIUIO
3KCTpanMpaMUIHON CUCTEMBI,
3MOLIMOHA/IbHYIO0 chepy, pPBOTHBIN
LIeHTp, apTepua/ibHOe JiaBjieHue,
LIEHTDP TePMOPETYJISILIUMN.
MonekynsipHble MEXaHU3MBbI
JIeUCTBUSI HEUPOJIENITUKOB,
BJ/IMsSIHME Ha J0(aMUHOBBIE,
CepPOTOHUHOBLIE, a/IpeHO- U
TMCTaMUHOBBIE peLieNTOpbI, UX
JleiCTBUe Ha K/IeTOUHbIe
MeMOpaHbl, Ha /IeTIOHUPOBaHUe
TKaHeBbIX MOHOAMUHOB.
[ToTeH1Man-3aBUCHMMbIe HATPUEBbIE




KdHaJ/Ibl KdK MHUIII€eHU AEﬁCTBHH
MECTHBIX aHeCcTeTUKOB. Crioco0bl
I/IHFI/I6I/IpOBaHI/IH IoTeHIrasl-
3dBUCHMbLIX HAaTPHUEBLIX KaHAJ/IOB
MeCTHBIMH dHeCTeTHUKAMHM.

Moayab «MosieKy/isipHbie 0CHOBBI cesieKiin» 9 Kiacc (68 uacoB)

['eHOMHOe peaKTHpPOBaHUe.

Tembl OCHOBHOeE Co/iep)XKaHHe JleATeIbHOCTH
IIKO/IbHUKOB
Tema 1. OCHOBHBIE BeXU Pa3BUTHSA ITpakTHueckast pabota
MoJiekyisspHast MOJIEKYIIPHOU OHOJIOTHH. «Boigenenve THK u3
ouostorus (20 u) HyKnenHoBble KUCTOTHI. OaHaHa».
OCHOBHBIe TIPUHLUITBI CTPOEHUS. [TpakTnueckas paboTta
Martpuunsbie cuHTe3bl. Perukauusa | «Mogens [JHK-
— OCHOBA KJIETOUHOI'O JIeJIeHHS. OopyraMu».
[IpyHLMIIBL  perIMKaLuu. [TpakTrueckast pabota
MyTtayuu. UTo BbI3bIBaeT «Ornpesnenenue
U3MeHeHud B cTpoeHuu JTHK. KauecCTBa [1perapaTos
[IpUHLMIIBI periapaLum. OHK ¢ rioMoL111b1o
Tpanckpunusi. ['eHeTMueckum CTIeKTpo(hOTOMEeTPUM»
Koj. OpraHu3saiysi reHoMa BUPYCOB | (TIpY HaJIMUKH
[IpoTHBOBHpYCHBIE CPe/CTBa, o0opy/10BaHUs).
MeXaHHW3MbI UX [IeUCTBUSI. [TpakTrueckast pabora
OpraHu3aijusi reHoMa OaKTepuit «PeriMkaTvBHas
AnTHbaKkTepranbHble TIpenaparbl. | MallliHa (Urpa-
OpraHusauusi reHoMa 3YKapuoT JIeMOHCTpALUS)».

[TpakTryeckast pabora
«[TP (Mopenb
aMITUUKaLs Ha
bymare)».
[TpakTuueckas pabora
«Cwuja mpomMoTopa.
[TpakTuueckas pabora
«Perienue 3asau Ha
reHeTUUYeCKUN KOJ,.
Tpancaanus».
[TpakTHueckas pabora
«DonauHT 0e/KOBY.
NccnenoBaTenbCKast
pabota
«Pacrnipoctpanenue
AHTUOMOTHUKODPE3UCTEHT

HBIX OaKTepHii».
ITpakTrueckast pabora




«PaboTta B 0BpeMeHHBIX
reHeTHUYeCcKuX Oa3ax
JaHHbIX. [IpoBesenue
In silico ananu3a

1oc/ieJoBaTeIbHOCTe!
'€HOB».
Tema 2. [Ipenmet reHetuku. KpaTkas Ponesas vrpa
MoJieky1sipHbIe VCTOPUSA Pa3sBUTHUSA NIPeLCTaB/IeHUS | «AJIIeIN».
OCHOBBI I'€HeTUKH 0 Hac/1eCTBeHHOCTH. VccnenoBarenbCKui
(20 u) OT reHa K Inpu3sHaKy: Kak NpoekT MyTareHHble
packpacuth Kota. UTo Takoe (akTopBbl.

nipusHak? [1yTe OT reHa 10
rpusHaka. Myranuu. Asieny.
['eTepo3UroTHl U TOMO3UTOTHI.
JToMVHaHTHBIE U peLieCCUBHbIE
ajuiesiy.

['eHBI CTPOAT OpPraHu3Mm.
Bk/toueHre U BBIK/TIOUEHHE
6onbiioro Habopa reHoB. Kak
KJIETKY TIOHUMAlOT, KaKre FeHbl
JIOJDKHBI pab0TaTh.

[rcKpeTHOe Hac/ie0BaHue
TPU3HAKOB. 3aKOHbI MeHiens:
OJIVIH T'eH - OAVH npu3Hak. Cxema
CKpellUBaHus. 3aKOH
eMHO00Opa3usi TMOPHIOB MIepBOTO
MOKOJIeHUs. 3aKOH pacllerieHus
TpH3HaKa BO BTOPOM TTOKOJIEHUH.
3akOHbI MeH1e/1s1: HeCKO/IbKO
Te€HOB - HECKOJIbKO TIPHU3HAKOB.
[InrubpriHOe CKpeIrBaHue.
HesaBucrmoe pacxoxzaeHuve
xpomocoM. CrieryieHHOe
HacJiej0BaHue.

B3aumopelicTBre reHoB.
AJlyiesibHOe U HeasliesibHoe.
Oripegesnienue rosa. [ooBbie
XpoMOCOMBI. CaMLibl U CAMKH.
BiusiHve (pakTOpOB OKpY»Karollleit
cpezbl. XpOMOCOMHOe
orpezeneHue mosia. ITonossie
xpomocombl. [Tpobiema
JOTIOJTHUTETBHOU X-XPOMOCOMBI Y
JKeHLIMH. TpexijBeTHbIe KOLIKHU.

Poneeas urpa «Cyzanba
KJIeTKW». ['eHbI-
repeK/IroyaTesiu.
[IpakTryeckoe 3azaHue
«AIrOpUTMBI [1J15
KJIETOK».
[IpakTrueckoe 3agaHue
«EauHoobpasue
[1ePBOI'0 [TOKOJIEHUSI».
[IpakTrueckoe 3agaHue
«Pacieruienve BO
BTOPOM IOKOJIEHUI».
WccnenoBaTelbCKUM
TPOEKT «3aKoHbI [
Mengens B
JKCIIePUMEHTE.
[IpakTHUUueckoe 3ajaHue
«Pewetka [leHHeTa».
IIpakTHueckoe 3ajaHue
«HacnenoBanue,
CLIeTVIEeHHOE C TI0JIOM».
[IpakTrueckoe 3aHATUE
«B3aumoencTBus
reHoB (Mo/le/IMpOBaHUe
CUHTe3a U TPaHCIIopTa
MUTMEHTA B KJIeTKY)».




Tema 3.
MoJieky/1sipHbIe
OCHOBBI CeJIeKL{UH1
(28 u)

['eHbI B NONYJIALIUSIX: BEJTUKOE
paBHOBecue. [Tonynauus. YacToTel
BCTPEUaeMOCTU MPU3HAKa U
asuiesig. YpaBHeHue Xap/au-
Baiin6epra. [Tonynsimm
MEHSIFOTCSI: YUC/IEHHOCTh,
MUTpaLysi ¥ BbIOOp CyTipyra.
@DaKTOpbl, KOTOPbIE BBIBOJSAT
TIONYJISLMIO0 U3 PaBHOBeCUs1 Xapu-
Baiin6epra. UncieHHOCThb
nonysisauuu. PosieBas urpa
«ID¢dekT ocHoBaress». [peiid
reHoB. Mytaiuu. HecnyuaiiHoe
cKpeluBaHue. M3onsauus.
[Tonynsiiuy MeHsItOTCS:
eCTeCTBEeHHbIN 0TOOP. MexaHu3M
JlefiCTBYsI eCTeCTBEHHOI0 0TOOpa.
NBIKyIIMA 0TOOD.
MopaudukaloHHas
M3MeHUYMBOCTb. CTaTUCTUUECKUe
0COOeHHOCTH MOAU(DUKAL[MOHHOMN
n3meHunBoCcTU. HacnenoBanue
KOJINUeCTBEHHBIX MPU3HAKOB.
KonmuecTBeHHbIE MPU3HAKMU.
CpenoBasi UI3MEHUYHUBOCTh
ripusHaka. KosouryeHnr
Hac/ie[yeMOoCTH Tipu3Haka. OTBeT
Ha otoop. [Tonck reHoOB
KOJINUeCTBEHHBIX MPU3HAKOB.
OfHOHYK/IeOTUIHbIE BAPUAHTHI
reHoB. JJHK-uwun. ITorHOreHOMHbIN
aHa/M3 aCCOLMaL|UH.

«OMBI» Hafi TEHOMOM.
[ToctreHoMHast 3pa. ObpaTHast
reHeTuka. « OMMKCHBIE»
uccnenosanus. [Iporeom,
MeTabo/10M. JfomecTUKaLys U
LIEHTPbI TeHETUYEeCKOT0
pa3HooOpa3us. [ToucKu pacTeHui C
«XOpOIIUMU» TIPU3HAKAMMU JIJIs1
yesnoBeKa. LleHTpbl reHeTHYeCKOoro
pasHoobpa3us. Hukosaii iBaHoBUY
Basusos. Cenekuusi.
KoM0OuHaI[oHHast ¥ THOpHIHasT
cesiekus. I'eTeposuc.

[IpakTriueckoe 3agaHue
«YHacToThl asiesneu,
TeHOTUIIOB U
(heHOTHUIIOBY.
WccnenoBaTe/nbCKui
TPOEKT «AHanu3
reHeTUYeCKOou
CTPYKTYPbI MOMYJISILUA
(Ha OCHOBe 3aKOHa
Xappau-BaitHbepra)».
PoneBas urpa «3ddekT
Oy TBUIOUHOTO
TOPJIBILLIKA».

Ponesas vrpa
«EcTecTBeHHbIN
0T60p».
NccnenoBatenbckue
pabOoThI
«MopupukarioHHas
M3MEHUYMBOCTh
pacTeHuH B mpejiesiax
Balllero MecTa
JKUTEJ/IbCTBa».
IIpakTHueckoe 3ajaHue
«ATPOHOMBI».
[IpakTyeckoe 3agaHue
«I'omonornyeckue
PSZIbl HAaC/IeICTBEHHOM
V3MEHUYMBOCTU».




CoXpaHUTb U U3YUUTh T'eHbI, UTOOBI
MeHSTh Oyayiree. Kak nmpaBuibHO
XpaHUTh reHbl. Komekiyu
reHeTUYeCKUX peCypCoB paCTeHUM.
[IpakTUKyM U/Unu
WCC/Iel0BATE/IbCKUM MPOEKT:
MeTtozp! Ky/JIbTUBUPOBAHUS IN Vitro
JUIS1 COXpaHeHUs] TeHeTUYeCKUX
pecypcoB pacTeHUU U Jist
YCKOPEHHOM CeJIeKL[UU
['eHeTMUeCKHe LIEHTPBI B HAIllen
cTpaHe. ['e 3aHUMAKOTCA
reHEeTUKOU U TeHOMUKOM JJ1s1 HY K[|
CebCKOr0 X0O35IMCTBa.
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