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COIEPKAHUE

IHosicHuTEIbHAA 3aIIUCKA

AKTYaTbHOCTh Y HA3HAUYCHUE MPOTPAMMBI
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MeranpenMeTHbIE pE3yJIbTaThI

IIpeaMeTHbIE pe3yabTaThl

TemaTuyeckoe NJIAHMPOBAHHNE

Monyne «Kak )KUBOTHBIE U pACTCHHSI TPUCTIOCAOIUBAIOTCS» (IBOIOIIMOHHAS SKOIOTHS )
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Monynbs «OCHOBBI pacCTE€HUEBOJICTBa» 7-8 Ki1acchl (68 4yacoB)
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HOACHUTEJIBHASA 3AIIMCKA

AKTYyaJIbHOCTh M Ha3HavyeHue mnporpammbl. I[Iporpamma pa3paborana B
COOTBETCTBUM C TpeOoBaHUAMHU DenepasbHOro rocyAapCTBEHHOr0 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOro oOmiero oOpa3oBaHUs, OpPUEHTHPOBAHA Ha obOecreueHue
WHAVBUAYAIbHBIX NOTPEOHOCTEN OOydYalolmUMXCsi W HalpaBi€Ha Ha JOCTHKEHHE
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHMS IPOrpaMMbl OCHOBHOT'O OOIIET0 0Opa3oBaHUs C
y4eTOM BBIOOpa YYacTHMKaMH OOpa3oBaTEeNbHBIX OTHOILIECHHH KypCOB BHEYPOUYHOMU
AESTebHOCTH. DTO MO3BOJISIET 00€CIIeYNTh €AMHCTBO 00s13aTeNbHBIX TpeOoBaHmit OI'OC
BO BCEM MPOCTPAHCTBE IIKOJBHOIO OOpa30BaHHUA: HE TOJBKO Ha YPOKE, HO M 3a €ro
IIPEACIIAMH.

AKTyaJIbHOCTh ~ peajiu3allud  JITaHHOM  mporpaMMbl  OOyCIIOBJIE€HA  camou
O0COOEHHOCTBIO ITPOEKTHO-UCCIIEA0BATEIBCKON N€ATEIBHOCTH. JTa ACSITEIbHOCTD JICKUT
B OCHOBE IT03HABATEIBHOI'O HHTEPECA peOEHKa, SBIIAETCS 3aJI0TOM YMEHHUS [IJIaHUPOBATh
T00BIC ACHCTBHUS M BaKHBIM YCIIOBHEM YCTICIITHON peanu3anuu uaeu. JIroObie n3MmeHeHns
COBPEMEHHOTO OOIIECTBa CBS3aHBl C MPOEKTaMHU M HCCIECIOBAaHUSIMH — B Hayke,
TBOpYECTBE, OU3HECE, OOLMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3J€MEHTOM pPa3BUTHUSA
JMYHOCTH OOYyYalomerocsi sBIseTCsS (POpMHpPOBAHME OCHOBHBIX HAaBBIKOB IMPOEKTHO-
HCCIIEI0BATENIbCKOM JAEATEIbHOCTH.

[IporpamMmMoii npeaycMoTpeHO (HOPMHPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YPOBHSl 3HAaHWW, a TakXe M NPAKTHUYECKOTO OmblTa padoThl ¢ J1a00paTOPHBIM
000pyZIOBaHUEM, OBJIAJICHUE MpPUEMaMHU HCCIEI0BATEIbCKON AEATENbHOCTH. MeToibl
OpraHm3an  00pa30BaTENbHON H  HAayYHO-HCCIEAOBATEIbCKOM  JEATEIBHOCTH
npexycMarpuBaioT (GOpMUpOBaHHE Yy OOYYaIOMIMXCS HECTAaHAAPTHOTO TBOPUYECKOTO
MBIIUIEHUS, CBOOOJIBI CAMOBBIPAKEHUS U UHAUBUAYAJTbHOCTH CYXICHUM.

JUis mojsHOro ydera NOTPEOHOCTEH ydaluxcsi B IMPOrpaMMe HCIHOJIb3YETCs
T GepeHIIUPOBAHHBI  MOAXO0, YTO CTHUMYJIHMPYET YYallerocs K YBEITUYCHUIO
NOTPEOHOCTH B MHAMBHUIYAIbHOMN, MHTEIIEKTYaIbHON M TIO3HABATEILHON e TEIbHOCTH
Y Pa3BUTHUIO HAYYHO-KMCCIIEIOBATENBCKUX HABBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B IIEPBYIO O4Yepenb IIKOJIbHUKAMH, KOTOPbIE HMMEIT CTOMKMHA HMHTEpEC W
COOTBETCTBYIOIIYI0 MOTUBALUIO K U3YYEHHUIO IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 1IUKIIA,
€CTECTBEHHBIM HAayKaM U TEXHOJIOTHSM.

B nmoapocTkoBOM BO3pacTe yyamuecs MposBIIIOT CBOK 3aUHTEPECOBAHHOCTD B TOM
WIM WHOW OONlacTH 3HAHWW, HAy4YHOM HaIMpaBICHUHW WU Tpo(dhecCHoHATbHOM
AeSTeNbHOCTH. TakuM 00pa3oM TPOUCXOAWT (POPMHUPOBAHUE TIO3HABATEIHLHOU W
po(hecCHOHAFHON COCTaBIAIONICH JTUYHOCTH, MMOMOTAeT ydalleMycs B OINpeaeTICHUH
OyAyLIEero KU3HEHHOT0 MYTH U B IPO(ECCUOHATILHOM BBIOOPE MOCIE OKOHYAHUS! IIKOJIBI.
[Tono6HOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE YKEJIaHUE IIKOJIbHUKA
K MO3HAHHUIO HOBOT'O, PACUIMPEHUIO0 U YIIIyOJICHHIO COOTBETCTBYIOIMX 3HAHUU, U



MIOJIyYEHUIO HOBBIX B TOM YHCJE MPAKTUYECKUX HABBIKOB, a TaKXE MOTHBHPYET
ydaIiierocsi Ha mpo(OpHeHTaLHIO.

[IporpamMMa HaleneHa Ha HOMOIIb peOEHKY B OCBOCHMM OCHOB OpraHU3allud U
OCYUIECTBJIEHUSI COOCTBEHHON MPOEKTHO-UCCIIEN0BATENbCKON AESTENBHOCTH, a TAKKE B
NpUOOPETEHUH  HEOOXOAMMOTO OmbITa sl  pabOThl HAJA  HWHAWBHUIYaTbHBIM
MCCIIEIOBaHUEM I MPOeKToM. [IporpamMma moMoskeT HMIKOJBHUKY B Oojee Tiay0oKoM
M3YYCHUH WHTEPECYIOIIel ero o01acTu €CTECTBEHHBIX HAyK, a TakKe B MPUOOpPETECHUH
BAXKHBIX COLMAJIHBIX HABBIKOB, HEOOXOAMMBIX JJI MPOAYKTHBHOM COLMAIM3ALUUA U
(GbopMUpOBaHUS FPAKIAHCKON MO3ULIUU:

— HaBbIKA CAMOCTOSITEJIbHOTO PEIICHHs] aKTyalbHbIX MCCIEI0BATENbCKUX WM
MPAKTUYECKUX 3a/ay, BKIIOYAIOMIET0 B ce0s yMEHHUE BHIETh WU aHAIM3UPOBATH
npoOJieMbl, HYXKJAlOIIMecsl B PELICHUH, YMEHHE JETalbHO MpopadaThiBaTh U
pealin30BbIBaTh CIIOCOOBI pabOThI ¢ HUMH, YMEHHE IIJIAHUPOBATh COOCTBEHHYIO padOTy U
CaMOCTOATENIbHO KOHTPOJIMPOBATH CBOE MPOJIBHIKEHHE K JKEJIAEMOMY pe3yJIbTaTy;

— HaBbIKa TE€HEPHUPOBaHUS W OGOPMIICHHS COOCTBEHHBIX WJEH, OOJICUYEeHHUS WX B
yIOOHYIO JJis pacrpocTpaHeHus Gpopmy;

— - HaBBIKA YBOXKUTEIHHOT'O OTHOIICHUS K UYKUM B3TJIs,AaM U UAesIM, 0(pOpMIIEHHBIM
B paboTax Jpyrux JOAeW, APYyrux aBTOPOB — BIAJAENBbLEB HHTEIIEKTyaJIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOrO  BBICTYIUIEHUS  mepea  OONbIIOW  ayAUTOpHEN,
apTyMEHTHPOBAHUS M OTCTaMBaHUSA CBOEW TOYKM 3pEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHHUKOB MU B3POCIBIX, YOSIKICHUS APYTUX B CBOCH MPaBOTE, MPOABIKEHUS CBOUX
ujaeu;

— HaBbIKa pabOTHl CO CHEIHATU3UPOBAHHBIMU KOMIBIOTEPHBIMH TPOTPaMMaMH,
7a00paTOpHBIM  00OpYOBaHUEM, TEXHHMYECKUMHU YCTPOWCTBaMH, OHOIMOTECYHBIMU
dboHIaMH W HHBIMH peCcypcaMu, C KOTOPBIMH MOET OBITh CBsi3aHAa MPOEKTHO-
MCCIIEeI0BATENbCKAs IS TEIbHOCTD IIKOJIbHUKA.

Kpome Ttoro, pabora WIKOJbHUKAa HaJ HPOEKTOM WJIM HCCIEAOBaHUEM OyneT
CIOCOOCTBOBAThH M PA3BUTHIO €TO aJIEKBATHON CAMOOLIEHKH.

BapuaHTsl peanu3anuu nporpaMmmsl 1 GpopMbl NPOBEACHUS 3aHATHI.

JlanHas TporpaMMa pacCyMTaHa Ha padoTy €O IIKOJIbHHKAaMHU 5-9 Kiaccos.
[lenarory Ba’kHee aKLIEHTUPOBATh CBOE BHUMAHUE HE CTOJIBKO HA KaYECTBE pe3yJibTaTa
MPOEKTa UM UCCIIEJOBaHMsI, CKOJIBKO Ha TOM, YTOOBI yyaliuiics Noayyasl 3HaHUsl B TOM
YICJIE U Yepe3 BHINOJHEHUE MPAKTUYECKOTO 3aaHusl, JIeall BEIBOJbI U YMO3aKIIOUCHHUSI
Ha OCHOBaHMM CBOErO MCCIEAOBAaHUA, YYWICS CpaBHUBaTb €ro pe3yJbTaThl C
TEOPETUUYECKIM MaTEPUAJIOM U UCCIIEOBAHUSIMU JPYTUX MIKOJbHUKOB. Takum o6pasom,
IIKOJIFHUK OCBOUT OCHOBBI IMPOEKTHO-UCCIIEAOBATEIBCKOM ACITENIFHOCTH U TPUOOPETET
HABBIK KPUTHYECKOTO OTHOIIICHHUS K MaTepHay.



[Iporpamma pa3zbuta Ha MOMAYJIHM, KOTOPhIE MOTYT OBITh HMCIOJB30BaHbl JUOO
YacTU4HO, JiMO0 mnonaHocThio. Tak Momynb «Kak >KMBOTHbIE M pacTeHUs
pUCIOCcaOIUBAIOTCS (IBOJIIOIMOHHAS KOJIOTHSI) MPEANOIaraeTcst sl U3y4eHus B 5
i 6 kiacce B TeueHue ojHoro roga (34 wyaca B roxm). Moaymu «OCHOBBI
pacteHueBoACTBa» M «buoTexHoNOrus» paccuuTaHbl Ha 68 YacoB M MOTYT OBITh
peanu3oBaHbl B TeUeHUHU 2-X JieT (1mo 34 Jaca B roj) wid B TeueHuu 1 roga (68 yacos B
ron). Bo BTOpoMm ciydae BO3MOXKHO TpOxXokaeHue obOoux moxayieid («OCHOBBI
pacTeHreBOACTBa» B 7 uiu 8§ kiacce, «bruotexHonorun» B 7 Uiy 8 kjaacce). AHaAJIOTUYHO
Moayu «MoJeKysipHble OCHOBBI (hU3MOJIOTUH U (apMaKoIorum» U «MoJeKyssipHbIe
OCHOBBI CEJIEKIIMI» PACCUYUTaHbI HA 68 YaCOB U MOTYT OBITh peaTn30BaHbl B TCUCHUU 2-
x JieT (o 34 yaca B rox) uiM B TeueHuu 1 roga (68 vacoB B roa). Bo Bropom ciyuae
BO3MOKHO TPOXOXKJeHUE 00oux Mopyieh («MomekynsipHble OCHOBBI CEJIEKIUU» B §
KJacce, «MoJeKyIsIpHble OCHOBBI (PU3MOJIOTHN U (papMaKoJOTuu» B 9 Kiacce).

MOXHO pPEKOMEHAOBaTh HCIOJIb30BaTh MoOAyJIn «Kak KUBOTHBIE W PACTEHUS
npucnocabmuBaTcs», «OCHOBBI PAaCTEHHUEBOJCTBa», «MOJEKyIsIpHbIE OCHOBBI
CEJIEKIIMM» B KAUECTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOIO 1uKia (5-9 knace no 1 yacy B
HEJIENI0) JUIsl KJIACCOB arpoOMOTEXHOJOTMYeCKoW HampaBiieHHOCTH. Moaymun «Kak
KUBOTHBIC U pAaCTeHUsl mpucnocadbauBarotcs», «buorexHomorun» u «MoJeKyIsIpHBIC
OCHOBBI (pr3moNOTHU M (PapMaKoIOTHI» B KaUyeCTBE HEMPEPHIBHOTO 00Pa30BaTEIHLHOTO
nukia (5-9 kmacc mo 1 yacy B Hemento) Uil KJIACCOB OMOTEXHOJOTUYECKOTO WIIU
MEIUIIMHCKOTO HAIIPaBJICHHUIA.

B3aumocBsa3bp ¢ mporpammoii Bocnura”us. [Iporpamma kypca BHEypO4YHOU
JeSTENbHOCTH pa3paboTaHa C y4eTOM pEKOMEHJAlUi TPUMEPHOM MPOrpaMMBbl
BOCIIMTAaHUS, YYUTHIBAET IICUXOJIOTO-MIEAArOTHYECKUE OCOOCHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropuii. 3To MO3BOJIAET HA MPAKTHKE COCIWHUTH OOYYArONIyI0 M BOCIHUTATEIHHYIO
JEeATENbHOCTD I1€/1arora, OpUEHTUPOBATh €€ HE TOJbKO HAa MHTEJUIEKTYaJbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJILHOE PA3BUTHE PEOCHKA. DTO MPOSBIISETCA:

— B IPUOPUTETE JUYHOCTHBIX PE3YJbTATOB PEAIM3ALMHU IPOTrpaMMbl BHEYPOUHOH
NEATEeIbHOCTH, HAIIEAIINX CBOE OTPAXKEHUE M KOHKPETHU3AIMIO B IPUMEPHON ITporpaMme
BOCIIUTAHUS,

— B BO3MOXHOCTH KOMIUIEKTOBAHHUSI Pa3sHOBO3PACTHBIX TPYMH ISl OpraHU3aIuu
MpOQOPUEHTAIMOHHON  JIEATETLHOCTH  IIKOJBbHUKOB, BOCIHTATENLHOE 3HAYCHUE
KOTOPBIX OTMEUYAETCA B IPUMEPHOI IPOrpaMMe BOCITUTAHUS,

— B UHTEPAKTUBHBIX (opMax 3aHATUN 7S IIKOJBHUKOB, OOECTeUUBAIONIUX
OOJBIIYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C II€IaroroM U JPYTUMH JETbMU
JESITeIbHOCTh M BO3MOXKHOCTh 00pa30BaHUs Ha €€ OCHOBE JI€TCKO-B3POCIIbIX OOLTHOCTEH,
KJIIIOYEBOE 3HAUYEHUE KOTOPBIX JJISI BOCHUTAHUSI TMOJUYEPKUBACTCS TMPUMEPHOU
MPOrpaMMOU BOCITUTAHUS.



Oco0enHocTH padoThI yYuTe s M0 MpOorpamMMme. 3aa4ya yYuTesl COCTOUT B TOM,
4TOOBl  CONPOBOXKIATh MpOLECC NpO(ECCHOHATBHOM OpUEHTAlMU  IIKOJIbHHKA,
pacKpbiBas MOTEHLMAN Ka)KJOr0 4Yepe3 BOBJICUYEHHE B MHOIO0OpA3HYIO JEATEIbHOCTD,
OpraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraToM paboThl yUHUTENS B IEPBYIO
odepenb SBIACTCS JIMYHOCTHOE pPa3BUTHE ydallerocs. JIMYHOCTHBIX pe3yJIbTaToB
YUHUTENIb MOXET JOCTHUYb, YBJIEKas YYEHHMKAa COBMECTHOW W HMHTEPECHOM MM 000UM
NEeSATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMs  3aHATUH  J00OpOXkKeNaTelbHYIO,
NOJIEP>KUBAIOLYI0 aTMOC(EPY, HACKIIIAS 3aHATUS HEHHOCTHBIM COAEPKaHUEM.

IIpuMepHas cxeMa poBeAeHUs 3aHATUHN 110 IIPOrpaMMe:

1. OOBsicHEHHE TEOPETUUECKOr0 MaTepuasa o TeMe.

2. IloaroroBka K SKCIEPUMEHTAIBHOMY 3aHSITHIO, OOCYXJCHHE OOBEKTOB IS
MIPAKTUYECKOTO 3aHATHSL.

3. IIpoBeneHMe NPAaKTUUYECKOTO 3aHIATHS — OCHOBHA 3a7]a4a OCBOEHUE METOA0JIOTUA
J@HHOI'0 DKCIIEPUMEHTA.

4. Tlo OKOHYaHMM NPEIOKUATH JETAM, KOTOPBIE 3aMHTEPECOBAIUCH JAHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €T0 B HCCIENOBATEIbCKUM MPOEKT. s 3TOro HeobXoamMo
o0CynuTh OOBEKTBI, KOTOpBIE YYEHHK OyJIeT HccIeIoBaTh, COCTaBUTH IUJIaH
JKCIIEPUMEHTA.

5. IloMO4Yb yYEHUKY IPOAHAIIU3UPOBATD PE3YJIbTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATEIBCKON EATEIBHOCTH IIKOJIBHUKOB
MOXXHO B IpOIleCCE€ 3alllMThl MMH CBOMX pabOT B paMKax IIKOJbHOW Hay4HO-
MPaKTUYECKON KOH(PEPEHIIUU.



COJIEPKAHUE KYPCA BHEYPOYHOMH JEATEJBHOCTHU

Monayab «Kak :»KUBOTHBIE H PACTEHHSI MPUCIOCAOIMBAIOTCS (IBOJTIONMOHHAS
3KoJI0rHs) 5-6 kiaccol (34 yaca)

1. Mbut uccnedyem scuevte 006vexkmot (6 4acoes)

CBoiicTBa M CTPOEHHUE MKUBBIX OpPraHU3MOB (CTpOE€HHE KJIEeTKH). Bum, ocobdp —
OpraHu3M Kak eauHas cucrema. Anantanuu (npucnoco6ienus). [lonstue romeocrasa
KUBOro opranuzma. CriocoOsl ero nojaep:KaHusl.

[lonsitue BapuaTUBHOCTH Tpu3Haka. WccnenoBatenbckue pabotrel «Bce mm
(cunwmIBL, O€NKH, Oepe3bl U T.]1.) 0JlMHAKOBbIe? DOTOKBECTY.

OrpannueHuss MopQOJIIOTUYECKUX U (Qu3nomorndeckux agantanuid. I[logemy
OpraHWU3Mbl HE CTAHOBSATCA OECKOHEYHO OOJBIIMMH, MAJICHBKUMHU, BCESTHBIM.
[Ipaktuueckas pabora «CocTapisieM KHUTY PEKOPIIOB PACTEHUN M KUBOTHBIX HAIIETO
Kpash».

2. Bnauanue oxkpyscaroweit cpeowl na rcuevle opeanuzmol (12 uacos)

dakTopbl OKpyXaroliei cpejpl (abuoTudyeckue, OMOTUYECKUE, aHTPOIOTEHHBIE).
[Ipumepst  abuoTmyeckux (HAKTOPOB, OKa3bIBAIOUIUX OCHOBHOE BIMSHHE Ha
KU3HENCATCTLHOCTh  JKUBBIX  OPTaHM3MOB.  TeMIleparypa, CBET, BJIAXHOCTb.
[Ipaktrueckoe 3ausaTue «L[BeT u Temno» (KyOMKH JIbJia B3BECHTb, MOJOKHUTHh B YaITKA
[letpu Ha pasHOLBETHYIO Oymary, uepe3 30 MUHYT B3BECHUTh 3aHOBO — KTO OBICTpee
pactasin). [IpakTuaeckoe 3anarue «Uto pacTBopsieTcst B Bojie» (3KcriepuMeHT <« Kuakui
nom»). [Ipaktudeckoe 3anstue «Auddysus BemiecTB B Bojae (pacTBophl)y», «/IBukeHue
pacTBOpoB 1O 1BETKY». [lpakTuueckoe 3anstue «Jlem miaBaer B Boje (aiicOepru,
3aMep3aHue BoJ0oeMOoB)». [IpakTuueckoe 3anstue «Jlen npu 3amep3aHuu paciIupseTCs
(pa3pyiienue kamHs (TOYBOOOpa3OBaHUE), 3aMEP3aHUE KIETOK).

OCHOBHBIE =~ 3aKOHOMEPHOCTU  MPHUCHOCOOJCHHUS  KUBBIX  OPraHU3MOB K
abuotnueckuMm (aktopaM. IIpucrnocobieHrss K OCHOBHBIM aOUOTHYECKUM (haKTopam:
TeMIiepatypa, BIaXHOCTb M cBeT. lIpaktuueckoe 3anstue «lllybGa» (kyOuku nbnaa
3aBEpPHYTH B pa3HbI MaTepuai, B3BecUTh). [[pakrrueckoe 3ansarue «l [lurmeHTo (MOXKHO
pa3menuTh Ha BaTMaHe KpacuTenw w3 diomactepoBy». [Ipaktmdeckoe 3anstue «Kak
’KUBOTHBIC TIJIABAIOT B BOJI€» (DKCIIEPUMEHT C MUIETKOMN).

HccnenoBarenbckue paboTel «Biusane cBeTa (Teria, BIaXHOCTH, COCTaBa MOYBHI)
Ha pACTEHHMs] B €CTECTBEHHBIX WJIM HUCKYCCTBEHHBIX YCJIOBHUSX» (Ha JOCTYITHOM
MaTtepuae).

3. Bzaumooeiicmeusn scusvix opecanuzmos (4 uaca)

buoruueckue (bakTopBhI. 3aKOHOMEPHOCTH pa3BUTHS MEXBUTOBBIX
B3auMooTHoOIIeHUH. KoaBomomust (XUIHUK-)KEPTBA; Mapa3uT-XO3IMH) BOJIOIUS
cTpareruii goObiBanus nuiy. CoruanbHOCTh. Bunbl-Bcenenipl. [lepedyenb pacteHuit-
BpeauTenei. MccnenoBarensckas pabora «HaOmroaeHus 3a B3aMMOOTHOIICHUSIMHE



’KUBOTHBIX IPU JOOBIBAHUU MULIU (KOPMYILLIKH JJIs1 NTHIL, 111 TOPOJCKUX WM CEIbCKUX
KUBOTHBIX). BebO-kamepo». HccnenoBatenbckas pabora «PacnpoctpaHeHue BHIOB-
CHUHAHTPOIIOB B HAIIEH MECTHOCTH.

4. Yenosex 6 rcuznu pacmenuit u dcueomuvix? (6 uacos)

AmnTponorennsie haktopsl. [IpaBaa mu, 4To NEPBOOBITHBIE O KN B TAPMOHHUH
¢ npupoaoi. OgOMaTHUBAHUE U NPUPYUYECHUE KUBOTHBIX M PACTEHUW. 3a4€M CIAcaTh
BBIMUpAIOIME BUJIBL, KaK 3TO JenarTh. KyJbTypHBIE pacTeHUS U UX JUKHE IPEIKH.
[ToueMy BakHO MX COXpaHsATh. PasHOOOpa3ue KyJIbTypHBIX PAaCTEHUN U MX 3HAYCHHE B
KU3HU yenoBeka. KpacHas kaura Bamieil reppuropun. Oco6o oxpaHsieMble TEPPUTOPUH,
3anoBenHUkUn Poccun m mupa. Ilpaktuueckass paborta «Pa3HooOpasue KyJIbTypHBIX
PACTEHHI B BalllEM PETHOHE.

HccnenoBatensckas paboTa «BiusHHE aHTPOMOTEHHBIX (PAaKTOPOB HA Pa3BUTHE
pacTeHUil B TOPO/I€/HACEIIEHHOM ITYHKTE.

Okckypceusi/mpaktuueckass padora «OOIIT B BameM pernoHe — yHUKalIbHbIE
OOBEKTHI TPUPOIBI».

5. Oxonozuueckue nuwiu (6 uacos)

bruocdepa — omHa u3 BakHeHmmx 00070uek 3eMiH. UTO Takoe «IKOJIOTHYECKUE
HUIIM» U Kak OHU QopMupyrorcsi? P@opMUpOBaHUE 3HAHUA MO OHOPA3HOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBEACHYECKMX  MPUCIOCOOJIEHUM,  MOoAU(PHUKAIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacTurensHbie cooOmiecTBa U X TUMBL. Pa3BuTHne
Y CMEHBI PACTUTENIbHBIX COOOIIECTB.

HccnenoBatenbckue paboThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOs — OMHMCaHue
(bakTOpoB OKpyKaromiei cpeaws». HccnemoBaTenbckue padboThl «DEHOIOTHYESCKUE
HaOJIIOCHUAY.

MoayJb «OCHOBBI pAaCTEHHEBOACTBA» 7-8 Ki1acchl (68 yacos)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEHUEBOACTBO: OCHOBHBIE (DAKTOpPHI BHIpAIIUBAHUS PACTCHUM.
Ucropus pazBuTus arpoxuMuyeckux 3Hanuii (padotsl M.B. JlomoHocosa, FO. JInbuxa,
Bbyccenro, B.B. JlokyuaeBa, K.A. Tumupszena, I1.A. Kocteiuera, JI.H. ITpsaunHnkoBa
u ap.). [Ipaktuaeckas padota «bouka JInGuxay.

2. Azpomexnuueckuit 3kcnepumenm (6 uacos)

[IpaBuiia TOCTAHOBKM arposKcnepuMeHTOB. llocTaHOBKa SKCIEPUMEHTOB C
pacTeHussMHA. BBIOOp TEMBI, cOCTaBlIieHHE THIOTE3bI, IEIN U 3a7a4 dKCIEpPUMEHTa TI0
BBIPAIIMBAHUIO pAaCTEHUN B KOHTpoJiupyeMol cpene. KoHTponw, NOBTOPHOCTH,
MpOBEJCHUE dKcrepuMeHTa. I[lnaHupoBanme skcnepumeHTa. OlieHKAa pe3yJbTaToB
skcriepuMenTta. MccienoBarenbckas padota «DakTophl, BIUSIONIME HA IMPOpACTaHUE
CeMsiH (POCT IPOPOCTKOB)».

OCBOEHME TEXHOJIOTUU KPYTJIOTOIMYHOTO BHIPAIIIUBAHUS CAJIATOB U MUKPO3EJIEHU



B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX YyCIOBHsX. COOp YCTaHOBKH JUIsl BbIpalllUBaHUS
pPacTEeHHI B KOHTPOJIMPYEMBIX YCIIOBUSIX.
3. Poab xumuueckux snemenmos 6 numanuu pacmenuii (20 uacoes)

Bopma. PactBop. BbITsKKa. AHHOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCT W pH
pactBopa. Pojib XMUMUYECKUX AJIEMEHTOB B MUTAHUU pacTeHui. [TomyueHne nuraTeabHbIX
BemecTB pacTteHusMH. [IpakTrueckas padboTta «CXeMbl MUTATEIBLHBIX PacTBOPOB. Pacuer
103 YAOOPEHUH AJII MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHM4ecKHMEe, MHUHEPAIbHbIE, MHUKPOOHOJIOTHYECKHE. THIIbI
nuTaHus pacTeHuid. BoszaymHoe W MuHepanbHOe (KOPHEBOE) MHUTAHUE PACTEHUI.
TpaHCIIOPT NHUTATENBHBIX BELIECTB PACTEHUM: BOCXOASUIMNA M HUCXOISAIIUMU TOK.
Baxueitmue kanuitabie, GochopHble U a30THBIE y/I0OpeHus, ux cBoictra. [IpocThie u
cinoxubele ymoOpenus. I[lpaktudeckas pabora «[lpaBmia cMmemmBaHHS yIOOpCHHID
[Tpaktrueckast pabota «I[IluTaHne pacTeHMIA: TEXHOJIOTHS TPUTOTOBIICHHSI TUTATEIHHBIX
PacTBOPOB JJIsl Pa3HBIX KYJIbTYp».

Poct u pa3ButHe pacTeHuil: Tambl OHTOreHe3a, (PaKTOpPbl, BIUSIONIME HA POCT
pacTeHHMii: CBET, TYCTOTa MOCAJ0K, MUTaHue, cyocrpart. [Ipaktudeckas padora
«MOHUTOPUHT MUHEPATILHOI'O TUTAHUS PACTEHUI.

Oco0OeHHOCTHM MUTaHUS PACTEHMM a30TOM. A30T W €ro 3HA4Y€HWE B >KU3HU
pactennii. DopMbI a30Ta U UX MPEBPAILCHNUE B TIOYBE.

Ucrounnku docdopa mi1s pactenus. 3HaueHue GpochopcogepKaniux coeJuHEHUN
B KJIeTKe. Ponb Makposprudeckux coennueHuit pocdopa B sHEpreTnaeckoM oOMeHe.

Brmusane kamms Ha (U3MYECKHME CBOMCTBA TPOTOIUIA3MbI, Ha (EPMEHTHI
YTIEBOIOPOAHOTO OOMEHa, CHHTE3 OenKoB U Jap. Ponb Kanus B moaaep:kaHuu HOHHOTO
OaylaHca B TKaHsX, B MPoOIEccax CaMOPETYIISIIUU.

PerynaropHass M CTpyKTypooOpa3oBaTelibHAas poOJib KajblUsi. Y4YacThe B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJJEPKAHUM CTPYKTYpPbl MEMOpaH U PEryJisius hX
MIPOHUIIAEMOCTH.

3HaueHUe MarHusg B MeTaboju3Me pacTeHuid. MarHuii B coctaBe xJopoduiia,
CXOZICTBO XJIOpOWIJIa U TeMOTJI00MHA KaK CBHJETEIHCTBO €AMHCTBA OPTraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COSJTMHEHMUS, X POJIb B CTPYKTYPHOM OpPraHU3aliK KIETKH,
y4acTUE B OKUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHSIX.

Mukposnementsl. [lpeacTtaBieHuss o poiau MHUKPOIJIEMEHTOB B METa0OJU3ME
pactenuii. OCOOEHHOCTH TOCTYIUICHUSI MUKPORJIEMEHTOB B pacTeHus. CHHEpru3M u
aHTAarOHU3M 3JIEMEHTOB MTUTAHUS PACTCHUH.

PacturenpHass nuUarHocTMKa W METOABI HICHTH(HMKAIIMKA HEIOCTaTKa/M30BITKA
aneMmeHToB nutanus. [Ipaktuueckas padota «PacturenbHasi TMarHOCTUKAY.

UccnenoBarenbckas padora «O1ieHKa COCTOSHUS KOMHATHBIX PACTEHUM, pACTEHUIM
Ha IIKOJHHOM TEPPUTOPHUH, YCTAHOBKA MPUYUH MATOJOTUYECKUX COCTOSHUU (IIpHU



HaJTUYUN)».
Hccnemoatenbckas pabota «OreHKAa BIWSHUAS PA3IMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PAacTeHUH (COCTaBIEHUE PA3IUYHBIX TOJKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3auguma pacmenuit (4 vaca)

[Tonsitue o perymnsiTtopax pocta pactreHuil. CTUMYISTOPBI pOcTa — PUTOTOPMOHBI
(aykcuHbl, THOOEPEIUTUHBI, IUTOKUHUHBI). THrHOUTOPBI pocTa pacTeHuit: 1. mpupoaHbie
(abcuu3oBasi KUCIOTa M HEKOTOphbIe (DEHOJBHBIC BElIecTBa (MKymMapoBas, KOpUYHAs,
CAIMLIMJIOBAsl K-ThI), 2. CHHTETHYECKHE (MOpPGAKTHUHBI, pPETapAaHThI, AEPOIHAHTEHI,
JECUKaHThl, repOunuasl). OUTOMOHUTOPHUHT M OIICHKA COCTOSHHUS PAaCTECHUH.
CoBpemeHHbIe crocoObl MOHUTOpHHTA. [lpakTnueckas pabora «DUTOMOHHTOPHUHT H
OLIEHKa COCTOsAHUSA pacTeHuid. COBpEMEHHBIE CIOCOOBI MOHUTOPHHIA.

UccnenoBarenbckas pabota «BiusiHue TeTepoaykCuHa Ha MpopacTaHue (pocT Ha
Pa3HbBIX CTAJIUAX, B PA3HBIX YCIOBUSX ) PA3TUUHBIX PACTCHUNY.

3amuTa pacTeHH OT BpeauTenell: OCHOBBI Omomeroxaa. Ilpaktudeckas pabota
«HCekTapum: mpaBmiia M yCIOBUS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boouasa, necuanas u noueenHan KyJaibmypbl, UX NPUMEHEHUE 6 GbIPAUIUCAHUU
pacmenuii. Quzuonocus pacmenuii (8 uacos)

Bonnasi, mecuyaHas ¥ MOYBEHHAsl KyJbTypbl, X NPUMEHEHHE B BbIpalllUBaHUU
pactenuii. [IpoBenenme Bopl B KOpHE U cTebne pactenuil. [Ipaktudeckas pabora
«KopneBoe naBieHue».

Boanblii pexuM pacTeHu: CTpOEHHE YCTBHIL: (PAaKTOpbI, BIUSIOLIME HAa HX
PACKpBITHE U 3aKpBITHE. 3HAYEHHE MEXaHU3Ma PEryJISILUN UCIIAPEHUS BJIAard PAaCTEHUEM.
[IpakTuueckas padora «I[IpuroroBieHue npemnapara yCTbHI METOJOM CIICIIKa.

UccnenoBatensckue padboThl: «BiusHue ycinoBuil colep)kaHusi pacTeHU Ha
KOJIMYECTBO YCTHUILY.

@doToCHHTE3 — YHMKAJIbHBIN mpolecc pacTeHuil. TemHOBass u cBeToBas (pasbl
¢dotocunTe3a. 3HaueHue (HOTOCUHTE3A ISl AKUBBIX Opranu3MoB. [IpakTudeckas pabora
«DyHKIMOHAIbHASA  JMATHOCTUKA PACTEHHM MO  aKTUBHOCTH  XJIOPOILIACTOBY
HccnenoBatensckas pabora «Omnpenenenune xmopodpmmia A wu b, omeska
(OTOCMHTETUYECKOIN aKTUBHOCTHU pPacTEHUH U (PAKTOPOB, BIUSIOLIUX HA HEE).

@daxTopbl pocTa pacTeHU: BO3AyX M adpauus. [logzeMHOEe IbIXaHHE paCTEHUU:
COCTaB IOYBEHHOIO BO3Ayxa, ra3ooOMeH. ['a3oo0MeH 1pu OECOYBEHHOM
BeIpanuBanuu. [lpaktuueckas pabdora «Aspamms, CO2 u O2. [[pixaHue pacTeHHUI».
[TpakTrdaeckas pabota «/IpixaHue pacTeHui: OIleHKa UHTEHCUBHOCTH JIbIXaHU S PACTCHUIMA
Y TIJIOJIOBY.

Uccnenosarenbckue pabothl: «BnusiHue cnocoba BbeIpaniuBaHus (cocTaBa
MUTATEIbHOU CMECH, CXEMbI BHECEHHS) HA POCT M PA3BUTHS PA3IHYHBIX PACTEHUIN.



6. Kynovmypuwie pacmenus. Coepemennvie acnekmul cenexkuuu (20 uacoes)

Kak denoBek crtan ucnonp3oBaTh pacteHusas? CBA3b pa3BUTHS LHUBUIM3ALUHA
YEJI0OBEKa M OJ0MallHUBaHus pacTteHuil. Jlomectukanus. Jluckyccusa «Jlomectukanus,
BCE JIM pacTEHUs] U SKUBOTHBIC, KOTOPBHIE JKUBYT PSIIOM C YEIOBEKOM UM
OJIOMAIIHUBAIOTCA? MOXKHO JIM CUUTATH TapaKaHa OJJOMAITHEHHBIM )KUBOTHBIM?»

HacnenctBeHHOCTh U U3MEHUHUBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocth. Bumbl u3menumBocTh. [Ipaktuueckas pabora «MoaudukanmoHHas
MU3MEHYHMBOCTb (JIUCThS, UTOJKHU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHBIi HOCHUTENIb HACIEACTBEHHOCTH M H3MEHUYUBOCTH.
HyxnennoBble kucioThl. JIoKann3anusi reHETUYECKOr0 Marepuana B kieTke. JleneHue
kietok. Pemmukanus JITHK. OcHoBHast jorma MoeKyasipHON Ononorun. TpaHCKpUIIIuS.
Tpancnsauus. Mytaruu. [lpaktudeckas pabora «l'eH — HHCTPYKIHS 110 COOpPKE KIETKU
(Ha Oucepe wiu KoHCTpykTope)». IlpakTuueckas pabora «Myrtanuss Ha OyrepOpoje
(Jr000¥M 00BEKT W3 MpeablaylIe pabdoThl, e W3MEHEHHE UHCTPYKIUU MPUBEIET K
M3MEHEHHIO BHEIITHETO BUIa O0BEKTA)Y.

OddexT OyThUIOYHOTO TOPJIBIIIKA M TE€HETUYeCKoe pazHooOpasue. UTo Takoe
reHOaHk? 3aueM COXpaHATh NEHETHYECKHE pecypchl pacTeHHil? OCHOBHBIE CIIOCOOBI
COXpaHEHUs TEHETHUECKUX PECYpCOB pacTeHu (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3axkoH romosorudeckux psaoB. LIeHTps
MPOUCXOXKACHUS KylnbTypHbIx pacteHuii H.M. Basumoa u ILM. JXKykoBckoro.
[TpakTraeckas pabota no rpynmam «OTKy/1a Ha HAIIUX CTOJIaX (PPYKThI/OBOIIIH/3TaKI.
OcHoBHble MeToabl cenekiuu. ['mbpunmuzanus. @opmbl  or6opa. OCHOBHBIE
HAIPABIICHUS CENEKIMHU: YIyUIICHUE YPOKANHOCTH, YCTOWIMBOCTA K OMOTHYECKUM U
abuotnueckum axropam. [Ipaktuueckas pabota «Bripamusaem ropox. Kak mposectu
CKpEILUBAHUE Y TOPOXA».

Ecte 1 >xu3Hb B mnpoOupke? bBHOTEXHONOTHUS KYJIbTYPHBIX PACTCHHIA.
UccnenoBarenbckass padotra «BelpammBanue pacteHuid B IpoOupke»  (MOXKHO
BOCITIOJIB30BAThCA PE3YNbTATAMH MPEIBIAYIIMX SKCIHEPUMEHTOB MO COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHUN).

Kak  yenoBexk  moxer  MoauduuupoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. CoOBpEMEHHbIE  MOAXOAbl U JOCTHXKEHUS  T'€HETUYECKOTO
penaktupoBaHusi  pacrenuil. [lpaktuueckass pabota  «['eHOMHBIE  HOXXHHIIBI
(monenupoBanue padotsl cuctembl CRISP-Cas).

7. Pacmumenvnan npooyxkyus. (8 uacoe)
Hanzemusie 1 mog3eMHbie opransl pactenuid. [loder u Bugon3MeHeHHBIN To0er
pactenuid. CriocoObl pa3MHOKEHUS PACTEHUH.
[lonsiTue o0 KadecTBE TPOAYKTOB TuTaHMA. [IpoOneMbl KOHKYpEHIIMU
OTEYECTBEHHBIX POAYKTOB IUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA JOCTaBKU U CPEJICTBA



coXpaHeHUusi MPOAYKTOB muTaHus. l[IlpakTudeckass pabora «IlpenenabHO AOMYyCTUMBIE
koHueHntpanuu (IIJIK) 1 meTonbl KOHTpOJsi 6€30MaCHOCTH PACTUTEIBHBIX MPOIYKTOB
MIATAHUS.

Mukpo3eseHb: MoJae3HoCTh U TexHoJorus. McciaegoBarensckas padbora «OreHka
KauecTBa BBIPAIICHHOW MUKPO3eJIeHn» (JINOO CBOsI, TMOO M3 Mara3suHa).

XUMHYECKUI AHAIN3 MPOIYKLHH. OCHOBBI CIEeKTPO(OTOMETPHH.
[ToTenmmometpus. Xpomartorpadus. [Ipaktuueckas pabora «MeToabl OIIEHKA KayecTBa
PACTUTENIBHOM MPOAYKIIMHM: XpaHEHUE M COXPAHHOCTb MUTATEIbHBIX BEIIECTB» (IO
JOCTYITHOMY 00OpPYI0BaHHUIO).

HccnenoBarensckas pabora «OmpeneneHue Butamuaa C METOIOM 0OpaTHOTO
TUTPOBAHUS B IJI0JIaX HA pa3HOM CpPOKe (CIoco0e) XpaHEHUs.

Moayasb «buorexHoJsiorus» 7-8 kiaccnl (68 yacoB)
1. Buomexnonozus (4 waca)

[lonsiTue OHMOTEXHOJNIOTUU. 3adyeM YEJIOBEKY OHOTEXHOJOTMHM, B 4Ye€M UX
MPEUMYIIIECTBO MEePE] XUMHUIECKUM CHHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOIOTHH:
MPOMBIIIJICHHBIE MUKPOOPTaHU3MBI, KJIETKA U TKaHU PACTEHUH, )KUBOTHBIX U YEJIOBEKa,
ounokaranu3atopsl. [Ipaktudeckass pabora «IIpumepsl TpUMEHEHHS OUOIOTUYECKUX
OOBEKTOB B TBOEH KU3HIY.

Coipbe U1 OMOCHHTE3a W OIIEHKa ero Ouonormyeckoil meHHOCTH. OCHOBHBIC
UCTOYHUKU Yyriiepoja, aszora, ¢ocdopa, MUKpodneMeHTOB. VccienoBaHnue HOBBIX
MCTOYHUKOB ChIpbs (BKJIHOYasi BOIPOCHI €T0 MpeIBapUTENIbHON 00paboTKN), pa3paboTka
HOBBIX IHUTATEJIBHBIX CPEJ, B TOM YHCJE BKIIOYAIOIIUX OHOCTUMYJSATOPHI U JIPYrHe
AIIEMEHTHI YIIPABICHHUS U ONTUMM3AINH MPOIIECCOB OMOCHHTE3a. METOAbl ONTUMU3AINH
MUTATENbHBIX CPE/I.

2. Mukpoouonozus (12 uacoe)

[lonoxkxeHne NPOKAPHOTOB B CHUCTeMe opraHudeckoro wmupa. CrpoeHue
OakrepuanbHou KieTku. Knaccudukanusa 6axkrepuit. Mopdonorus 6akrepuii. [Ipocteie
U CJOXHBIE METOJAbl OKpamuBaHus Oakrepuil. Pdusnonorus OakTepuil: NHUTaHUE,
JbIXaHHE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM ApxeH (3KCTpeMO(pUIbHOCTD,
0COOEHHOCTH CcTpoeHHUs KieTkH). JlabopaTopHas padoTa « PUKCHPOBAHHBIE MPENapaTh
Oaktepuil. Ompenenenue QGOpPMBI MPEITIOKEHHBIX KYIbTYp MHKPOOPTaHHU3MOB,
UCIIONB3YSl TMPOCTOM MeTox okpackm» Jlabopartopnas pabora «Ompesnenenue Tuma
KJIETOYHOW CTEHKH METOJIOM OKpaIIuBaHus 1o ['pamy» (IIpu HaITU4UK PEaKTHBOB).

MomnouHokucnoe u cnuproBoe OpoxkeHue. PoToTpodHBIE U XEMOTPO(HBIE
Oaktepun.  Kunernueckoe  ommcaHue  mpouecca  pocTa  MHKPOOPTaHU3MOB.
OKCHoHeHIMallbHass ~ MojJenb  pocta. KuHernka  rubenu  MHKpPOOPTaHM3MOB.
JIabopartopHas pabdorta «IIpuroroBneHrne NpUKU3HEHHBIX IPENapaToB MOJIOYHOKUCIBIX
OakTepuii».



[TaTorennsie 6akTepun. YymHas najiouka v YepHas CMepTb, OOTYJIN3M, CTOJIOHSK,
TyOepkynes. Uctopust 60pn0bI ¢ 6akTepranbHbIMu HHPEKIMsAMU. JlabopaTopHas paboTa
«IloceB cmbIBa ¢ pyk Ha vamiku [lerpu». JlabopaTtopnast pabota «Bbiaenenue uucToi
KylnbTypbl Oaktepuii. MeTton pasBeiaeHHid. MeToa  HCTOIIAIOMIETO — IITPUXAy.
JlabopatopHass pabora «Mopdoaorndeckas XapaKTepUCTUKA BBIACICHHOW YHCTOU
KyJbTYpPBI: XapaKTePUCTUKA KOJIOHUHU, opMa OAKTEPUH, TUIT KIICTOUHOU CTEHKIY.

Boiina 6eckoHEYHOCTH: aHTUOUOTHKY TIPOTUB OakTepuil. MexaHu3mbl JeHCTBHIMA
aHTUOMOTUKOB. MEeXKJIeTOYHasi KOMMYHUKauus Oaktepuil. YyBCTBO KBOpyMma.
JIaboparopHass pabora «CpaBHEHHME pOCTa MHMKPOOPraHM3MOB Ha Yallke 0e3 u C
nobasienust aHTHOMOTHKOBY VccnenoBarensckas pabora «Ilorck MHKpOOpPraHu3MOB
o0JagaroIMX aHTAarOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenne OakTepuii uenoBekoM. KuHeTmueckoe omucanne OHOCHHTE3a
MPOJIYKTOB MHUKpOOpraHM3Mamu. bakrtepuu, KOTOpble MOTYT pas3jiaraTh IJIACTHK.
Uccnenosarenbckas padoTa «BeieeHrne MOJIOYHOKHUCIIBIX OaKTepUil, UCCIIEIOBAHUE UX
AKTUBHOCTH.

Mukpoopranu3Mbl B arpoOMOTEXHOIOTHH. MICKyCCTBEHHBIE acCOIMAIINN PACTCHHMA
¢ Mukpoopranm3mami. MccrnenoBarensckas pabora «Brigenenne OakTepuil MOJIE3HBIX
IUISL PACTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmonrozuu (njiecHegvie 2puosl,
oposcxcu, 6ooopocau) (12 ywacos)

[1necHeBbIe TpUOBI TPOYLIEHTHI OMOIOTUYECKU AKTUBHBIX BEUIECTB.

OO1asi xapakTepUCTHKa IPOXKEH caxapoMuueToB. VcTopusi uCIONIb30BaHUSA
APOXOKEH B TPAIUIIMOHHON OMOTEXHOJOTUH. TEeXHONIOTHH BUHOEIHS U XJIeOomneueHus,
CHeIMaIN3UPOBAaHHBIC Pachl JPOXoKer. Merabomm3m apoxokei. Peakiys cnmpToBOTO
Opoxenus. Jlaboparopnas paborta «lloacuer kierok apoxoked B kamepe [opsieBay.
JIaboparopHast pabora «OOHapyKeHUE MPOTYKTOB CHUPTOBOTO OPOXKEHMSI: ITHIOBOTO
CUpTa M YIJIEKUCIOTro rasza». [lomydeHue BTOPUYHBIX META0OJUTOB B JPOMIKAX.
Jpo>xoKu Kak MpoylieHThl OnoTorumB. [lomydenne 1eneBsix OEIKOB B IPOKKAX.

Oco0eHHOCTH BETeTaTUBHOTO U IMOJIOBOTO Pa3MHOMKEHHUS Yy JIPO}NOKEH, 3HAUCHUE
M3yYCHHS MHTO3a W LUTOKHHE3a I ONTUMHU3ALUMU TNPOLECCOB KYJIbTHBUPOBAHUS
JPOMCKEBBIX ITAMMOB, IOHUMAaHUS TIPUYKH MATOTEHHOCTH IPOXOKEH U TpUOOB, TOMCKA
MUIlleHeH (QYHTHIUIOB W pa3pa0OTKM HOBBIX JIEKAPCTBEHHBIX  IPENaparToB.
Jlabopatopnass pabora «HaOmoneHne  pa3sMHOXKEHUS  JIPOKIKEBBIX  KJIETOK).
[Ipaktuueckas pabora «llomydyeHue TBopora m kegupa Ha OCHOBE MOJOYHOKUCIBIX
Oakrepuit». [IpakTudeckas padora «OCHOBHBIE BHABI KBaca WU MX XapaKTECPUCTHKA»
«/Ipox>Kn M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSAEMbIEC JIsi MPOU3BOJCTBA KBacay.
[IpakTudeckas pabota «CpaBHUTENBHBIM aHAIN3 PAa3BUTHUS JIPOXOKEH B a’pOOHBIX H
aHa’pOOHBIX ycioBusiX». IlpakTtuueckas pabora «Meroapl OIEHKH CBOMCTB



XJIeOOTIEKapHBIX JIposxokeid. OCOOEHHOCTH TMPUMEHEHHUs MPECCOBAHHBIX, CYIICHBIX U
WHCTAHTHBIX Jpoxokei». MccnemoBaTenbckas pabora «BrusHue QU3NKO-XUMHUYECKUX
(aKkTOpOB Ha Ka4eCTBO OMOTEXHOJIOTMYECKOM Mpoaykuuu (kBac, kedup, Chip, Xjied u
Ip.)».

Bonopocinu — mepcrnekTUBHBIN 0OBEKT AJi1 MPOM3BOJICTBA O€lika M yrIeBOIOB.
broTexHOIOTHYECKHE METO/IbI OYUCTKH TBEPHABIX, KUIKUX OTXOJOB U Ta3000pa3HbBIX
0TX0/0B Mpou3BOJCTB. CTouHbIe BOJBL. CXeMbl OUYMUCTKH. BHOPUIBTPHI, a’pPOTEHKH,
METAaHTCHKH, OKCHUTCHKH. AKTHUBHBIH WJI W BXOJSIIMNE B HEr0 MHKPOOPTaHHU3MBI.
Hcnons3oBaHue BOJIOPOCIIE B OUMCTKE CTOUYHBIX BOJ. McciaenoBaTenbckas padbora
«Bnusnaue gusnko-xumudeckux ¢pakropos Ha pocT Bogopocin (Chlorella vulgaris)».

4. Hacneocmeennan unghopmayus (8 uacos)

HacnenctBeHHOCTh U U3MEHUHUBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Buabl u3menuuBocTh. [IpakTuueckass padora «MoaudukanroHHas
WU3MEHYHMBOCTb (JIUCThS, UTOJKHU C OJTHOTO JIEPEBA)».

['en — wmaTepuanbHBIi HOCHUTENIb HACIEJACTBEHHOCTH M H3MEHUYUBOCTH.
HyxnennoBble kucioThl. JIoKanu3anusi TeHETUYECKOr0 Marepuana B kieTke. JleneHue
kierok. Permukanus JIHK. OcHoBHast norma MosiekyasipHoi Ouosioruu. TpaHCKpUIIIKAL.
Tpancnsauus. Mytaruu. [lpaktudeckas pabora «l'eH — HHCTPYKIHS 110 COOpPKE KIETKU
(Ha Oucepe wiu KoHCTpykTope)». I[lpakTuueckas pabora «Myrtanuss Ha OyrepOpoje
(Jr000¥M O00BEKT W3 MpeablaAylie pabdoThl, e U3MEHEHHE UHCTPYKIUU MPHUBEIET K
M3MEHEHHIO BHEIIIHETO BUIa O0BEKTA)Y.

5. Bupyconocus. (6 uacoes)

[TonoxeHue BUPYCOB B CUCTEME OpraHn4YecKkoro Mupa. CTpyKTypa U XUMHUYECKUI
coctaB BupycoB. Kiaccuduxamus BupycoB. Penpoayknus Bupycos. IIpocmotp
JOKyMEHTAJIBHOTO (PrJIbMa O BUpYcCaXx.

Bupycsl - Bo30yautenu nHpekunoHHbIx 6onesneil. OukoBupychl. bakrepuodaru:
CTpOCHHE, CBOWCTBa, mNpuMeHeHue. [IpakTtmdeckas pabora. «Merod pa3BeICHUIDY
[TpakTruaeckas pabota. « TurpoBanue 6akrepruodarony.

buonoruueckue metoasl 00pbOBI C BUpyCaMHu.

6. I'ennas unscenepusn u Ouomexnoozuu. (8 uacos)

OcHoBBI TeHHOU WHXKeHepuu. Bekropa. Crnermuduyeckne GpepMeHTH OaKTEpHUH.
[TpakTrueckass pabota «DHIOHYKIEa3bl pecTpukiuu (padoTra ¢ HYKICOTHIHBIMH
MOCIIEI0BATEIBHOCTMU Ha Oymare)y.

buoTtexHnonornu npoaykiuuu O0eIKoB B OaKTepUANbHBIX KylbTypax. JloCTHkeHus
T€HHOM MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aJanTHBHOTO HWMMYHHTETa OakTepuili W apxeil.



[Tpaktuueckas padota «I ennbie HOXHUIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»
I'MO. Metoap! nonyuenus ' MO. Urpa-nuckyccus «Bpurpaii rpadaT Ha CO3AaHue

I'MO».

7. buomexnonozuu 6 sxccueomnoeoocmee (8 uacos)

JlomecTuKanyss OCHOBHBIE JOMAIITHUE KMBOTHBIE; COBPEMEHHBIC IKCIIEPUMEHTAX
M0 IOMECTUKAIIMK KUBOTHBIX (JIMCUIIA, HOPKA U AP. — SKCIIEPUMEHTHI HAYYHOU HIKOJIbI
akanemuka benseBa). Jluckyccusi «Jlomectukaiusi, Bce JM PacTeHUS U >KUBOTHBIE,
KOTOpbIE€ J>KUBYT PSJOM C YEJIOBEKOM WM OJOMAIIHUBAIOTCA? MOXHO JIM CUUTATh
TapakaHa OJ0MAaIlHEHHBIM >KUBOTHBIM?».

CoBpeMeHHbIE METOABbl B >KMBOTHOBOJCTBE: TpAHCIUIAHTAIMS SMOPHOHOB,
XUMEpPHbIE  KUBOTHBIC, KIOHUpoBaHue. [Ipaktuueckas pabora  «Meroauka
KJIOHUPOBaHUS (MOJICIMPOBAaHUE HA Oymare).

OcHOBHBIE 0OJIE3HH JKUBOTHBIX M POJIb TATOTEHHBIX MHUKPOOPTaHW3MOB U
Mapa3uToOB B Pa3BUTHUHU 3a00JIEBAHUIA TOMAITHUX )KHBOTHBIX ¥ OCHOBHBIX Mepax O0phObBI
C HEMH; POJIb TTOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3ME XUBOTHBIX. [lojokuTensHoe
¥ T000YHOE (OTPHUIATEIHHOE) BO3ICHCTBUA aHTUOMOTUKOB Ha OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; 1AM U 3aJlayd BETEpUHApUU. BHOTEXHOJIOTHS KOPMOBBIX IpENaparTos.
[Ipaktuueckas padora «CocTaBiieHHe pallioHa MUTaHUS KUBOTHOTO, PACYET PacXoJiOB
Ha conaepxkanue». HccienoBarenbckas pabota «OleHKa KadecTBa MOJIOYHOMU
MIPOTYKITUI.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHble MeTonbl cenekuuu. [uOpuamzanms. dopmbl oTO0pa. OCHOBHBIE
HAIPaBJICHUS CEJICKLUU: YIyUlIeHUE YpOKalHOCTH, YCTOMYUBOCTU K OMOTHYECKUM U
abuotnueckum (akropam. IlpakTuueckas padora «BripamuBaem ropox. Kak nposectu
CKpEILUBAHUE Yy TOPOXA».

OCHOBHbBIE MOJXOABl CENEKIUHM U OHUOTEXHOJOTMU KYJIbTYPHBIX PpacCTEHHI,
['uOpunuzauus, oTHaJieHHass TuOpUan3alusi, HCKYCCTBEHHBIM OTOOp, TIeTepo3uc,
TpaHcopMalysi, MyTareHe3, F€HEeTUYeCKOoe peAakTupoBaHue). Vcropus cenekuuu B
Poccuu u mupe, nctopust pa3BUTHS BAKHEHUILIUX COPTOB KYJIBTYPHBIX PACTEHMIA.

Kak yenoBek MoxeT MoaupuUUpoBaTh pacTeHus? ['eHHas MH)KEHepUsl paCTEHU:
UTto Takoe TreHeTHYecKas WHXKEHEpPUs pacTeHHWW. TpaHCreHHble pacTeHus. MeToabl
nonyudenus. OOpa3oBaHue OMyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHchopmarms:
Ti-mazMus. ['ensl T-JTHK. MosnekyIsIpHO-TEHETUUECKUE MEXaHU3MBbI
TpaHcpopmanuu. ['eHetmueckoe penaktupoBaHue. COBpEMEHHBIE TOJIXOAbl U
JOCTHKEHHSI TEHETUYECKOr0 pelakThupoBaHus pacteHui. [Ipaktuueckas padota
«I"enomMHBIe HOKHUIIBI (MoAenupoBanue padoTsl cucteMmbl CRISP-Cas).

Ecte nu xu3Hp B mnpoOupke? bBHOTEXHOJOrUS KyJIbTYpPHBIX PacTCHHM.



UccnenoBarenbckass pabora «BplpammBanue pacTteHud B mOpoOupke (MOXKHO
BOCIIOJIb30BaTbCA PE3yJIbTaTaMU MPEIbIAYIIMX SKCIEPUMEHTOB MO COCTABJICHUIO
MUTATEIBHBIX PACTBOPOB JJISI PACTCHUM )».

Moayab «MosekyasipHble OCHOBBI (GU3M0JI0rHU U (papMaKoJorum» 9 Kiace
(68 yacoB)

1. @u3uonozuueckasn xumusa. (20 uacos)

Beenenue. buorennsie s3nemenTsl: opraHorensl: O, C, N, H. AxtuBHble (opMbI
KHUCJIOpOAa, UX MOJTYyYECHUE, HEUTpaIU3alysl.

MakposJeMeHThI: MPOLEHT COAEPKaHUsl B OpraHU3ME, BBINOJIHsIEMas (PyHKIIUS,
comepkaHue B Mpoaykrax nuranud. Ca2+ - cBs3bIBarOIIME OEJIKH, JETIOHUPOBAHUE
KaJbLMs, PETYJSLUNS YPOBHS KalbliMsl B OpPraHU3MeE: TOPMOHBI TOYEK. Mg — cTpoeHue
xJiopoduira, €ro akTUBAIKS COTHEYHOU YHEPTHUCH.

MUKpOdIJIEMEHTBI: B KAaKWX MOJIEKyJIaX COJEpXaTcs, BBIMOJHsEMas (QyHKIIHS,
CoZepKaHHe B NMPOJAyKTax nuranud. llociaencTBus nepego3npoBKU MUKPOIIIEMEHTAMMU.
Fe — ycBauBaemble THUIIBI COEAMHEHUN Keie3a. ['eMonmpoTenHbl, TIeMOLIMAHUH,
mutoxpoMbl. Cu — yCBOGHME W TpPAaHCHOPT Meau. benku, coxepxamue Menb.
[TaTtomoruueckue cuaAPOMbl MeHKe 1 BuinbcoHa, CBSI3aHHBIE C META0OIU3MOM METH.

Tokcuunble 3neMeHThl [lepromnyeckoil CUCTEMBI ISl OpraHusma. BiusiHue
HEJIOCTAaTKa MAaKpO U MUKPO3JIEMEHTOB Ha )KUBBIE OPraHU3MBbI.

UccnenoBarenbckass  pabora  «KonuuecTBeHHass  OILEHKA  COJACpIKaHUSA
MHKPO3JIEMEHTOB WJIM BUTAMUHOB B MHUILEBBIX MTPOLYKTaX»

Kupsl. 3a00eBaHus YeIOBEKa, CBA3aHHBIE C HAPYIICHUSIMU KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoapl. 3a00J€BaHUs YEIOBEKA, CBA3AHHBIE C HAPYIICHUSIMHU YTJIEBOJHOIO
obmena. CaxapHbIii TuadeT.

benku. Crpoenue. 3abosaeBaHus YeIOBEKa, CBSI3aHHBIC C HAPYIICHUSAMU OETTKOBOTO
oomena. @ynkiun 6enkoB. Gepmentsl. Mexanusm neiictBust. Kiaccsl hepmMeHTaTUBHBIX
peakumii. Kodepmentsl. I[lpaktuueckoe 3aHsitue «KadecTBEHHbIE pEakIMUW Ha
opraHuyeckue Mousiekynbl». Ilpaktuueckoe 3anstue «J/leHatypauus  OeTKOB»
[TpakTnueckoe 3ansTHe «3ydeHrne aKTHBHOCTH aMUJIAa3bD».

BuTtamuHbl )KUpOpacTBOPUMBIE, BOJAOPACTBOpUMBIE. [IpeBpallieHue BUTAMUHOB B
aKTUBHBIE (POPMBI KOHEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIE THUIIBI META0OJIMYECKHX peakiui. buosHepreTHdeckue MpOIECCHI.
['muxonus. Huxn Kpebea. Llenb nmepenoca snekTpoHoB. OKUCIEHUE KUPHBIX KUCIOT.
Karabanmu3m amunHokucnor. ['miokoHeoreHe3. CHHTE3 YIJIEBOAOB, OENKOB, MKHUPOB.
Merabonutuueckue 3aboneBanus. Ilpaktuueckoe 3anstue «Pemienne 3amad  Ha
SHEPreTUYECKUN OOMEH.

Krnerka. [Tonsitue memOpanbl. @ynkiuun MemOpaH. Bujpl TpancnopTa B KJIETKY.



MeMOpanHbie OpraHoujpl. 3a0ojieBaHHUS CBSI3aHHBIE C  HapylleHHUEeM paldoThl
MeMOpaHHBIX OpraHesul, 00JIe3HM HAKOIUICHUS. THIbl KOHTAKTOB MEXKIY KIIETKaAMHU.
3HauCHUE MEXKJIETOYHOW KOMMYHMKAIIMU JUIsl 370pOBbA opranusma. [Ipaktuyeckoe
3aHsATHE «Jlnanus (kieTouka Tpayoe).

SAnpo. VYpoBHM  yNakOBKM  XpOMaTHHA. XPOMOCOMHBIE  TE€PPUTOPHUHU.
HememOpaHHbIie OpraHouIbl.

2. Monekynapuas ouonozus. (20 uacoe)

OCHOBHBIE BEXU Pa3BUTHUSI MOJIEKYJIIPHON OMOJIOTH.

HyxnennoBsie kucinoTel. OCHOBHBIE MPUHLIMIBI cTpoeHus. [IpakTuueckas padora
«Boigenenne JIHK wu3 Gamana». Ilpaktuyeckas pabora «Mognens JIHK-opurammy.
[Ipaktuueckass pabora «OmpeneneHue kadectBa mpemnapatroB [IHK ¢ momombio
criekTpodoTOMETprn» (MPU HATUIHHA 000PYIOBAHMUS).

Martpuussle cUHTE3bl. Perummkainus — OCHOBa KJIETOYHOIO AesieHus. [IpuHuumnel
perukanuu. [Ipaktudeckas padota «PernkatuBHas MamuHa (Urpa-AeMOHCTPAIU)».
[Tpaktuaeckas padota «[1LP (Mmonens ammmudukanus Ha Oymare).

Mytannu. Yto Bei3biBaeT nzmMeHenus B ctpoennu JJHK. [Ipuaimner penapamun.

Tpauckpunus. [Ipaktuyeckas padora «Cuina mpoMoTOpay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3agady Ha TEHETHYECKUUN
kom» Tpancmsauus. [Ipaktuyeckas pabora «DonauHr OEnKOBY.

Oprannsanuss reHoMa BUPYCOB IIpOTHMBOBUpPYCHBIE CpPEICTBA, MEXAHM3MBI HX
JENCTBU.

Opraauzanus reHoMa OakTepuii AHTHOaKTEpHATLHBIC IIpernaparsl.

HccnemoBatenbckas pabota «PacipocTpaneHne aHTHOMOTHKOPE3UCTCHTHBIX OaKTepHii»

Opranuzanus reHoma dykapuoT ['eHomHoe pemaktupoBanue. lIpaktnueckas
pabora «PaboTa B COBpeMEHHBIX T€HETHYECKUX 0Oa3zax maHHbBIX. [IpoBemenme In silico
aHasu3a I0CIEeI0BATEIBHOCTEN T€HOBY.

3. @apmaxonozcusn (28 uacos)

[Tonsitue o nekapcrBax. [IpyUHIMIBI MOAX0/a K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero Meroabl. VccnengoBarenbckas paboTa «DKCHEPUMEHTHI 10
ONPEEICHUI0 TOKCHYHOCTH BEILIECTB HA apTEMUIUIX.

Iyt BBenenus JIC. dapmakOKMHETHKA JICKAPCTBEHHBIX BEIIECTB. BcackiBaHMe
(abcopOuwst) nexkapcTB. OCHOBHBIE MEXAHU3MbI BCAChIBaHUs. TpaHCIIOPT JIEKAPCTBEHHBIX
BeulecTB. ['eHbl u 6enku nepBoi (a3sl OnoTpancopmanyu. [lyTu BeiBeneHUs JEKapCTB
U3 OpraHm3Ma. OKCKpeuuss © SiauMuHanus. ['eHpl U  Oenku BTOpOH  (pa3bl
ouotpanchopmarmu. dapmakonuHamuika. [J1aBHOe U MOOOYHOE, PE3OPOTUBHOE U
MECTHOE, IPAMOE, HETIPSIMOE U PE(PIEKTOPHOE IEHCTBUE.

Buasl B3aumozaencteus yiekapcTB. CHHEPIrU3M M aHTarOHW3M IPH COBMECTHOM



JEVCTBUH JICKAPCTBEHHBIX BEUIECTB, UX PA3HOBHUIHOCTH.

TpancmemMOpaHHbI CUTHAIUHT. THUIBI KIETOYHBIX pELEnTopoB. MeMOpaHHbIE:
VMOHHBIE KaHAJIbl, KaTaJUTHUECKUE M COmpspKeHHbIe ¢ G-OelKkamu;, BHYTPHUKJIETOYHBIE:
LIUATOIUIA3MAaTUYECKUE U sIIEpHBIE. MeXaHNW3MBbl JIMTaHI-PEUENTOPHOTO B3aUMOJECHCTBHUS.
CenexTuBHOCTh (M30MPATENBHOCTh) JAEUCTBUSA, CBA3b «XUMHUYECKas CTPyKTypa —
(dapmakosornyeckasi akTUBHOCTb BEILIECTBY.

PapMaKOJIOTUIECKOM MOAYJIALMN CUHANTUYECKON XOJIMHEPTHYECKON Nepenaydi.
MonekyasapHblii  MexaHu3M JAeUcTBUS H  (papMaKOJOTMYECKHe CBOiicTBAa M-
XOJIMHOOJIOKAaTOPOB, TaHIIMO0JIOKaTOPOB " Kypapernoao0HbIX CPEICTB.
PapMakoJIOrM4ecKass  peryjsiius  aKkTUBHOCTM  QJPEHEPruyYecKoro  CUHarca.
AJPEeHOMUMETHKH, aJpeHOOIOKAaTOPhI, cCUMNATONUTHKU. [IpakTnyeckas pabora
«BnusHue agpeHanuHa Ha ceplieyHble COKpallleHus (IPOrpaMMHOE 00ECTICUEHUE)».

MounekynsipHass (apMakoJIOTUs aHTHAJIEPTHYECKUX CPEICTB. [ MCTaMHHOBBIE
peLenTopsl: TUIIBL, MOJEKYJspHas opranuszauus. CrabuinmzaTopbl MeMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXaHU3M JIEUCTBHS], 0OCOOEHHOCTH KIIMHUYECKOTO TPUMEHEHUS,
TOYKH MPUIOKECHUSI IEHCTBUS MHTHOUTOPOB JTUITUIHBIX MEIHUATOPOB.

MexaHu3M AEUCTBHS U NPUMEHEHHE MPENapaToB, CTUMYIUPYIOMIUX IMPOLECCHI
UMMyHUTETA. DPApPMAKOJIOIMYECKass XapaKTEPUCTUKA HWHTEPICHKUHOB: IIOIY4YEHHUE,
MEXaHMU3M JeHCTBUs, npuMeHeHne. OCHOBBI MaTOQU3UOIOIUH OCTPO(a30BOro OTBETA,
Meauanus BocnaaeHus. MoneKyIsspHbIi MEXaHU3M IIPOTUBOBOCIIAIIUTENILHOTO IEUCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  IMPOTUBOBOCIIAIUTEIBHBIX  CPEICTB.
[IpakTuueckas padora «I ucToaornyeckue npenaparbl UIMMYHHOU CHCTEMBD».

ITonsiTHe 0 HApKO3€ U HAPKO3HBIX Npenaparax. KileTouHblid 1 HEPBHBIA HAPKO3.
PapMaKkoJIOrM4ecKass XapaKTEPUCTUKA OTACJIBHBIX TIPYII HApKO3HBIX CPEICTB.
[TocnenoBarenbHOCTh ACUCTBUS HAa HEHTpaIbHYIO cuctemy. [IpakTuueckas pabora
«l'neronornueckue npenaparsl HEPBHON CUCTEMBDY.

®uznonornyeckuii coH; ¢as3pl cHa. Bunael Hapymenuil cHa Ilonstue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX MpernapaTax (FrMIHOTHKAX).

MounekyiisspHble acneKkTsl Houuuenuuu. OnuaTHele peuenTopbl, HUX THIIBL
DOHKe(allvHbl U SHAOPPUHBI - HHIOT€HHBIE JIUTaH/Abl OMUATHBIX PELIETITOPOB.

AHTHUIICUXOTHUYECKOE JIEUCTBUE, BIMAHHE HA (PYHKIHMIO SKCTpallMpaMHIHON
CUCTEMBI, SMOLIMOHAIBHYIO C(epy, PBOTHBIM IIEHTP, apTepUaIbHOE JABJICHHE, LIEHTP
TepMOpeEryauuu. MoJIeKyJIsIpHbIE MEXaHU3MBI JIE€HUCTBHS HEUPOJIENITUKOB, BIUSHHUE HA
10(paMUHOBBIE, CEPOTOHUHOBBIE, AAPEHO- U THCTAMHHOBBIE PELENTOPHI, UX JEHCTBUE HA
KJIETOYHbIE MEMOpaHbI, Ha JCTIOHUPOBAHWE TKAHEBBIX MOHOAMHHOB. [loTeHmman-
3aBHCHMBbIC HATPHUEBBIE KaHAIIbI KAK MUIIICHH JCHCTBHS MECTHBIX aHECTETUKOB. CIIOCOOBI
UHTUOMPOBaHUS TOTEHIINAJI-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMHM aHECTETHUKAMHU.
[Tpaktnueckast pabora «Kapra »skcrnpeccun JT0(paMHUHOBBIX M CEPOTOHMHOBBIX
pelenTopoB B Mo3re Mbliei». MccnenoBarenbckas padora «IloBeneHueckre TecThl Ha



peiOkax Danio rario. Caemno-temHass kamepa». VccrmenoBarensckas pabota
«IToBeneHueckue TecThl Ha prIOKax Danio rario. OTkpeiToe money. MccnenoBarensckas
pabota «IloBegeHyeckue TecThl Ha pbiOKax Danio rario. CTaiiHOE TOBEICHUEY.

MoayJb «MoJieKyJIsipHbIe 0CHOBBI ceseKkium» 9 kiaacce (68 yaca)
1. Monexkyaapuas ouonozus. (20 uacos)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJISIPHON OUOJIOTHH.

Hyxnennoseie kucinotel. OCHOBHBIE MPUHIIMIBI cCTpoeHusd. [IpakTuueckas padbora
«Beimenenne JIHK w3 Oamaman». Ilpaktmueckas pabora «Momens JIHK-opurammy.
[Ipaktuueckass pabora «OmpeneneHue kadectBa mpemapatroB [IHK ¢ momombio
crekTpodoTOMEeTprn» (MPU HATUIHHA 000PYIOBAHMUS).

MartpuuHble cUHTE3bl. Perukanus — OCHOBa KJIETOYHOro JeiieHus. [IpuHIumbI
perukanuu. [Ipaktudeckas pabota «PernkatuBHas MamuHa (Urpa-AeMOHCTPAIU)».
[Ipaktuaeckas padota «[1LP (Mmonens ammmudukanus Ha Oymare).

Mytanuu. YUto Bei3biBaeT nzmenenus B ctpoennu JIHK. [Ipuaiumner penapanun.

Tpanckpunims. [Ipaktudeckas padbora «Cuiaa mpoMoTopay.

I'enernueckuit koa. [lpaktuueckas pabora «Pemienue 3agady Ha TEHETHYECKUN
koq» Tpaucmsius. [Ipaktudeckas padora «DoaauHT OEIKOBY.

Opranusaiusi reHoMa BUPYcOB [IpOTHBOBUpPYCHBIE CpEICTBA, MEXAHHM3MbI HX
JENCTBU.

Opranu3anus reHoma OaxTepuii AnTHOaKTepUATHHBIC npenaparsl.
UccnenoBarenbckas padbota «PacnpocTpaneHrne aHTUOMOTUKOPE3UCTEHTHBIX OAKTEPHIN)
Opranuzaiust reHoMa sykapuot ['enomHoe pefgaktupoBanue. [Ipaktuueckas padbora
«Pabora B coBpeMeHHBIX TreHeTH4eckux 0azax naHHbIX. [IpoBeaenue In silico ananmza
IIOCJIEIOBATEIBHOCTEN TEHOBY.

2. Monekynapuwie ochogwl cenemuku (20 uacos)

IIpeamer reneruku. Kparkas ucTopuss  pa3BUTHS — INPEACTaBICHUS O
HACJICACTBEHHOCTH.

OT reHa K IpU3HAKy: Kak packpacuts Kota. Urto Takoe npusHak? IlyTs oT rena no
npu3Haka. Myramuu. Asmenu. ['eTepo3urotel M romMo3uroTsl. J[OMHUHAHTHBIE H
peueccuBHble aienu. PoneBas wurpa «Aimenw». McciienoBaTenbCKUA — MPOEKT
MyTareHHsle (paKkTophbl.

['eHbl cTpoar opranusMm. BxiroueHue U BBIKIIFOUEHHE OOJIBIIOTO Habopa IeHOB.
Kak kneTku moHuMaroT, Kakue reHbl JOJKHBI padotaTk. PoneBas urpa «Cyap0a KIeTKm.
I'ensi-nepexmmtouatend. [IpakTuueckoe 3a1anne « AITOPUTMBI JJIs1 KIETOK.

JluCkpeTHOE HacleNOBaHHWE MPHU3HAKOB. 3aKOHbI MeHaensa: OOWH TE€H - OAWH
npu3Hak. Cxema CKpeluBaHusA. 3aKOH €IMHOOOpa3usi TMOPUIOB MEPBOTO MOKOJICHUSI.
[TpakTuueckoe 3amanue «ExmHooOpasue mepBOro MOKOJEHUS». 3aKOH PacCIleIICHHS



IIPU3HaKa BO BTOpPOM mokoJyieHnu. [Ipaktuueckoe 3ananue «Pacuiersienue BO BTOpOM
oKoJeHnn». MccmenoBaTenbCkuid MpoeKT «3akoHbl . MeHaens B 9KCIEpUMEHTEY.

3akoHbl MeHieNs1: HECKOJIbKO I'€HOB - HECKOJIBKO MTPU3HAKOB. Jurndpuanoe
ckpemuBanue. HeszaBucumoe pacxoxzaeHue xpomocoM. [Ipaktmyeckoe 3amaHune
«Pemetka [leareTay. CrietuieHHOE HAacIeJOBaHHE.

B3aumoneiicTBue reHoB. AiuienbHOe M HeawienbHoe. [IpakThueckoe 3aHsATHE
«B3anMonelicTBYS T€HOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA TUTMEHTA B KJIETKY)»

Omnpenenenue nona. [Tonoseie xpoMocombl. Camilsl U camku. Biusaue ¢pakropos
OKpYy>Karollen cpeapl. XpPOMOCOMHOE ompenesicHne 1mnoja. [lomoBele XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnenoBanue, cuerieHHoe ¢ mojiom». [IpoGiema
JOTIOJIHUTENIBHON X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIC KOILIKH.

3. Monekynapuwie ocnogwl cenrexkuuu (28 uacog)

I'ensl B monyssAnusax: Benukoe papHosecue. [lonyisinus. YacToTsl BCTpeyaeMoCcTu
MpU3HaKa u ajiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanue «4acTtoTsl
ajieneii, reHoTUNnoB u (eHoTunoB». VccnemoBarenbCkuii MPOEKT «AHAIU3
TeHETUYECKON CTPYKTYphI MOMYJISIUKU (Ha OCHOBE 3akoHa Xapau-Baiinbepra)y.

[Tonynsaumm MEHSIOTCS: YUCICHHOCTh, MHUTpAIUs U BBIOOp cympyra. dakTopsl,
KOTOpBIE BBIBOJAT TMOMYJSAIMI0O W3 paBHOBecus Xapau-BaitnOepra. YucieHHOCTD
nomymsiiuu.  PoneBass urpa «Oddexkr ocHoBatens». PomeBas wurpa «Oddext
OyTbUIOYHOTO TOpJibmKa». [peiid renoB. Myranmuu. HecmydaitHoe ckpernivBaHue.
N3osimusi.

[lonynsauuu  MEHSIIOTCSA:  €CTeCTBEHHBbIM  OoTOOp. MexaHusMm  JIeHCTBHUS
ecTecTBEHHOTO oTOOpa. [IBrxKymuii oT6op. PoneBas urpa « EcrecTBeHHBIN OTOOPY.

MonaudukanroHHas N3MEHYHUBOCTD. CraTtucTuueckue 0COOEHHOCTH
MoaudukanronHo n3mMeHunBocTH. MccnenoBarensckue paboTsl «MoaudukanoHHast
W3MEHYMBOCTh PACTEHHH B MPEIEIIaX BAIETO MECTA )KUTEIbCTBAY.

HacnenoBanue KOJIMYECTBEHHBIX TMpU3HAKOB. KollMuecTBEHHbIE MpPHU3HAKU.
CpenoBast u3MeHunBOCTh pu3Haka. Koadduiment nacnegyemoctu npusnaka. OTBeT Ha
otOop. [lonMck TeHOB KOJWYECTBEHHBIX MPU3HAKOB. OIHOHYKICOTHUIHBIC BapHUAHTHI
reroB. JIHK-uumn. Ilo1HOreHOMHBIN aHAJIM3 aCCOLMALIUA.

«Owmbl» Han reHomoM. IloctreHomHas spa. OOpatHas reHeTnka. « OMUKCHBIE»
uccinenosanus. [Iporeom, Merabosiom. [IpakTuyeckoe 3aanue « ArpOHOMBD.

JlomecTukanus U HEHTPbl F€HETUYECKOTO pa3zHooOpasus. [loucku pacteHuit ¢
«XOpOLIUMU» TpU3HAKAMH JUIsl 4deloBeka. L[eHTphl TeHETH4ecKOoro pa3sHooOpa3usl.
Hukonait liBanoBuu BapwmoB. Cenekrus. KomOuHarmonHas M THOpUAHAS CEIICKITHSI.
I'eteposuc. Ilpaktnueckoe 3amaHue «l OMOJIOTMYECKHE PSAABI  HACIEACTBEHHOU
M3MEHYHUBOCTH.

CoxpaHUTb ¥ U3YyUUTh T€HBI, YTOOBI MEHATH Oyayiiee. Kak nmpaBUWiIbHO XpaHUTh



reibl. Kommekuuu  reHeTMueckux  pecypcoB  pacteHuid.  I[lpaktukym — w/mim
HCCIIEIOBATENIbCKUA TPOEKT «MeTolbl KyJIbTHUBHUPOBAHUS In Vitro IUisi COXpaHEHMs
TEHETUYECKUX PECYPCOB PACTEHUN U JUI YCKOPEHHOU CEIIEKLUM.

['eHeTMyeCcKME WEHTPHl B HAIIEW CTpaHe. [ 1e 3aHMMAaroTCs TEHETUKOW W
TEHOMUKOW JUIS HY K] CEJIbCKOI'0 X0351CTBA.



IIVIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUA KYPCA BHEYPOUHOM JESATEJBbHOCTHU

3aHATHA B paMKax I[pPOrpaMMbl HaIlpaBI€Hbl Ha OOECHEUEHUE JOCTUKEHUS
IIKOJIbHUKAMH  CJIEIYIOUIUX  JIMYHOCTHBIX, METANpPEIMETHbIX M  IMPEAMETHBIX
00pa30BaTENbHBIX PE3YJIbTATOB.

JIn4YHOCTHBIE pe3yJIbTaThI:

B cgpepe epasxcoanckoco 6ocnumamnus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM I€ATEIbHOCTH IIPH BBIMOJIHEHUU UCCIIEIOBAHUI U MPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIIH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOIIEHNUE K OMOJOTHH KaK K BaXXHOU
COCTABJISIFOUIEH KYJIBTYPbl, TOPAOCTh 3a BKJIAJ POCCUHUCKHX M COBETCKHX YUYEHBIX B
Pa3BUTHE MUPOBOH OMOJOTHYECKON HAYKH.

B cghepe Oyxoeno-npascmeennozo eocnumanusi; TOTOBHOCTb OLIEHHUBATH
IIOBEJICHUE M TOCTYNKH C IO3MIMM HPABCTBEHHBIX HOPM W HOPM 3KOJOTHMYECKOU
KYJIbTYpBbI; IOHUMaHHE 3HAYMMOCTH HPABCTBEHHOI'O ACIIEKTA JACSATENBHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgepe scmemuueckoeo ocnumanus. TIOHUMAaHHE pPOJIU OWOJIOTUH B
(OpMUPOBAHUN ICTETUYECKOM KYJIbTYPhl TUYHOCTH.

B cghepe ¢husuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300p0o6bs U
IMOYUOHANLHO20 ONA20NOAYYUA. OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/0POBBIO U
yCTaHOBKA Ha 3/10pOBbIi 00pa3 KHU3HU (30pOBOE MUTAHUE, COOJIIO/IEHUE TUTHEHUYECKUX
IIPAaBWJI U HOPM, COaJTaHCUPOBAaHHBIN PEXUM 3aHATUN U OTJbIXA, pEryJisipHas pusnueckast
AKTUBHOCTH); OCO3HAHME MOCIIEICTBUI U HETIPUATHE BPEAHBIX MPUBBIYEK (YIIOTpeOIeHNE
aJIKOTOJIS, HApKOTHKOB, KypeHHE) M UWHBIX (QopM Bpema st (U3HUECKOTO H
MICUXUYECKOT0 370POBBs; COOJIOJIEHHE MPaBWJI O€30MaCHOCTH, B TOM YHKCII€ HaBBIKU
0€30MacHOTO MOBEACHHS B IPUPOTHON Cpefie; CPOPMUPOBAHHOCTh HABBIKA peIICKCHH,
yIpaBjeHUE COOCTBEHHBIM 3MOLMOHAILHBIM COCTOSIHUEM.

B cghepe mpyooeoeo eocnumanus; aKTUBHOE y4acTUE B PEUICHUM MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, ropoja, Kpas) OMOJOrMYECKONM M 3KOJIOTMYECKOM
HaIlPaBJIECHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YyUEHUIO Npo(decchil, CBA3aHHBIX C
ouonoruei.

B cghepe sKronoeuueckoeo  6ocnumanus:  OpHEHTalUA Ha TPUMEHEHHE
OMOJIOTHUECKUX 3HAHUM P PEIICHNUH 331a4 B 00J1aCTH OKPY>KaIOIIEH CPeIbl; OCO3HAHHE
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelIeHUs]; TOTOBHOCTh K YYaCTHIO B PAKTUYECKOM
NEATENBHOCTH 3KOJIOTMYECKON HAIIPABICHHOCTH.

B cgpepe nonumanus yemnocmu HAYYHO20 NO3HAHUA: OPUEHTAMsl Ha
COBPEMEHHYI0 CHCTEMYy HAy4YHBIX IMPEACTAaBICHH 00 OCHOBHBIX OHOJOTUYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBSA3SX YEJIOBEKA C MPUPOJHOM M COLMAIBHON CPEloi;



ITOHUMAaHHUE POJIM OMOJIOTHYECKON HayKu B ()OPMUPOBAHUU HAYYHOT'O MHPOBO33PCHHS;
pa3BUTHE HAyYHOH Jr0003HATEIBLHOCTH, MHTEpeca K OHMOJIOTMYEeCKOM HayKe, HaBBIKOB
HCCIIEA0BATEILCKON AESITEIILHOCTH.

B cipepe aoanmayuu x usmeHsOWUMCA VCIOBUAM COYUATLHOU U NPUPOOHOU
cpeovl. afcKBaTHAs OICHKA W3MCHSIONIMXCS  YCIIOBUM, TIPHHATHE PEIICHHS
(MHAMBUAYATbLHOE, B TPYMIE) B U3MEHSIONIMXCS YCIOBHSX HAa OCHOBAaHWW aHAIHM3a
OumoJyiorudecko MH(pOpMAIMY; INIAHUPOBAaHUE  JEUCTBUH B HOBOM  CHUTyaIluu
Ha OCHOBAaHHMH 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHble pe3yJabTaThl:

B cgpepe osnaoenusn ynueepcanvuvimu yueOHbiMU NOZHABAMENbHBIMU OCUCTBUAMU:
ba3oBrle Jornueckue AeUCTBUS:
® BBIABISATH M XapaKTEPH30BaTh CYIICCTBCHHBbIC IIPU3HAKU OHOJIOTMYECKUX
00BEKTOB (SIBJICHUI);
® YyCTaHABJIWBATh CYIIECTBEHHBIM TMPU3HAK KJIACCUPUKAIUU  OHOJOTHYSCKHUX
00OBEKTOB (SIBJICHUH, TPOIIECCOB), OCHOBaHUSA i1 OOOOIIECHHS W CpaBHEHMUS,

KPUTEPUH TIPOBOJUMOTO aHAIIH3A,;

® ¢ y4éTOM IPEIOKCHHOM OMOJIOTMYECKON 3aJ]audl BBISBIISATH 3aKOHOMEPHOCTH M
MPOTHBOPEYMST B paccMaTpuBaeMbIX (akTax W HAOTIOMEHUAX; TMpeiaraTh
KPHUTEPHUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHIL;

® BBIABIATH JePUIIMTHI HHOOPMALMM, JAaHHBIX, HEOOXOAUMBIX IS PEIICHUS
IIOCTaBJIECHHOM 3a1a4H;

® BBUIBIATh INPUYMHHO-CIEACTBEHHBIE CBSI3M IPU U3YYEHUU OHOJOTMYECKUX
ABJICHUM W TPOLECCOB; AENaTh BBIBOABI C HCIOJIb30BAHHEM JE€AYyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUYEHUN, YMO3aKIIIOUEHUH 110 aHaJIOTUH, (OpMYIUpOBATh
TUIIOTE3BI O B3AMMOCBS3SIX;

® CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pelieHHs] Y4eOHOM OMOJIOTMYEecKOW 3aaauu
(cpaBHHBATH HECKOJILKO BapHAHTOB PEIICHUS, BEIOUpATh HanOOJee MOAXO0 AN
C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBbIe ucce0BaTeabCKHE ACUCTBHSL:
® HCIOJIb30BATh BOMPOCHI KaK UCCIEN0BATENbCKUI MNHCTPYMEHT MIO3HAHMS,

e (GopMyJIHpPOBAaTh BOIPOCHI, (UKCHPYIOIIHE pPa3pblB MEXAYy pealbHBIM U
KCJIATEIbHBIM  COCTOSTHUEM  CHTyallud, OOBEKTa, H  CaMOCTOSATEIBHO
yCTaHaBIIMBATh UICKOMOE U JIaHHOE;

e (¢opMupoBaTh TUNOTE3Y 00  HWCTHHHOCTH  COOCTBCHHBIX  CYXJICHHH,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHE;

® IIPOBOJHMTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY IUTaHY HAOJIIOACHHIE, HECIOKHBIN
OMOJIOTMYECKHA JKCIICPUMEHT, HEOONBIIOE WCCICOBAHUE IO YCTAHOBIICHUIO
0COOEHHOCTEM OUOJIOrHYEeCKOT0 00BeKTa (IIpoliecca) u3ydeHus,

® TIPUYUHHO-CJIC/ICTBEHHBIX CBS3CH M 3aBUCUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXTy COOOM;



OLICHUBATh HA NPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMALMIO, MOITYYEHHYIO B
X0J1€ HAOIIOACHHS U HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyJIUpOBaTh O0O0OOLIEHUS M BBIBOABI IO pe3yJibTaTaM
MPOBEAEHHOIO HAOMIOAEHUS, SKCIIEPUMEHTA, BJIAJE€Th MHCTPYMEHTAMH OLIEHKHU
JOCTOBEPHOCTH IOJIy4EHHBIX BBIBOJIOB U 00OOIICHHUI;

MIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIEe Pa3BUTHE OMOIOTUIECKUX MTPOLIECCOB U
UX IOCJIEACTBUS B aHAJOTUYHBIX MIIM CXOAHBIX CUTYalUsAX, & TAK)KE BBIJABUIAThb
MPEIOJIOKEHNS 00 UX PA3BUTHUU B HOBBIX YCJIOBUSIX M KOHTEKCTAX.

Pabora ¢ uadbopmanuei:

MPUMEHSTH PA3IMYHbIE METOIbl, HTHCTPYMEHTHI U 3aIlPOChl MPU TTOUCKE U 0TOOpE
Owonornyeckod WH(POPMAIMA WM JAHHBIX W3 HUCTOYHUKOB C YYIETOM
MIpeI0KEHHOM y4eOHON OMOIOTHYECKOM 3a/1au;

BBHIOMpATh,  AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W  UHTEPIPETUPOBATH
OMOJOTUYECKYI0 HHPOPMALIUIO PA3IMYHBIX BUJIOB U (DOPM MPEICTABICHUS;
HaXOJUTh CXOAHBIC apTYMEHTHI (MOITBEPKIAIOIIUE UM OTPOBEPraloiine OJHY 1
Ty K€ UJICI0, BEPCUIO) B PA3IMYHBIX HH(OOPMAITMOHHBIX UCTOYHUKAX;
CaMOCTOSATEIILHO BRIOUPATh ONITUMAIIbHYIO (hOpMY TIpeICTaBICHUSI HHPOpMAIUU 1
WUTIOCTPUPOBATH PEIIAEMBIE 3a/1a4H HECIIOKHBIMU CXEMAaMU, IUarpaMMaMu, UHOU
rpadukoit 1 TX KOMOWHAITUSIMH,

OIICHWBATh HAAEGKHOCThL OWOJOTHYECKOM HMHpOpMAnui TIO0  KPUTEPHSM,
MIPETOKCHHBIM YUYHUTEIIEM HJIH CPOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;
3alIOMHHATH U CUCTEMATU3UPOBATH OMOJIOTMYECKYIO HH()OPMAIIHIO.

B cihepe osnaoenus ynusepcanvhuvimu yueOHbIMU KOMMYHUKAMUSHLIMU OeUCMEUSMU
OO1eHue:

BOCIPUHUMATh U (POPMYIUPOBATH CYKACHHUSI, BEIPaXKaTh 3IMOLUH B IPOIIECCE
BBITIOJTHEHUSI TPAKTUYECKUX U JIaDOpAaTOPHBIX padoT;

BbIpaXkaTh c€0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX M MIMCbMEHHBIX TEKCTaX;
pacrno3HaBaTb HeBepOaJibHblE CpEeACTBa  OOILIEHUS, I[OHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAaKOB, 3HAaTh M paClO3HABaThb MPEANOCHUIKM KOH(DIMKTHBIX
CUTyallui ¥ cMAr4aTh KOH(DIUKTHI, BECTU IEPETOBOPHL;

MOHUMAaTh HAaMEPEHHs JIPYyTUX, MPOSBIATh YBAXKHUTEIbHOE OTHOIIEHHE K
coOeceTHUKY U B KOppPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHUS;

B XO/JI€ AMAJIOra U/WJIM TUCKYCCUH 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYyKIaeMon
OMOJOrMYeCKOM TEeMbl M BBICKa3blBaTh UJACH, HALICJICHHbBIE Ha pEIICHUE
OMOIOrHUecKOH 3a7aun U MOJIepKaHUEe OJ1aroyKenaTeIbHOCTH OOIICHHUS,
COMNOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSMU APYIMX YYaCTHUKOB JIMAJIOra,
0oOHapyKHUBaTh PA3JIMYUA U CXOJICTBO NO3ULIUI;

nyOJIMYHO MPEACTaBIATh PE3YJIbTAaThl BBIMOJIHEHHOIO OHMOJIOTMYECKOTO OIbITa
(3KCIIepuMEHTa, UCCIIEJOBAaHUs, TPOEKTA);



® CaMOCTOSITEIBHO BEIOMPATh (hOpMAT BBICTYIUICHHS ¢ YUETOM 3a7a49 IIPE3CHTAINN U
OCOOCHHOCTEW ayAUTOpPUM M B COOTBETCTBUM C HUM COCTaBISATH YCTHBIE M
MUCBMEHHBIE TEKCTHI C UCMHOJIb30BAaHUEM UJUIIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHAas IEeATSIHLHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh U WCIOJb30BaTh MNPEUMYIIECTBA KOMAHIHONW W WHIUBUIYAJTIbHOU
paboThl MpPH PEIICHUH KOHKPETHOH OMOJIOrHYecKoil mpobiieMbl, 000CHOBBIBATH
HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX (POPM B3aWMOJCHCTBUS MPU PEIICHUU
MTOCTaBJICHHOM y4eOHOM 3a/1auu;

® TIPUHUMATH I1€JTb COBMECTHOH JEATEIHHOCTH, KOJUICKTUBHO CTPOUTH ICUCTBHS TIO
e€ JOCTIKEHHUIO: paCIpeessiTh PO, JOroBapUBaThCs, 00CYXKAaTh MpPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

e yMeTh 0000maTh MHEHHS HECKOJIBKHX JIIOJCH, TPOSBIATH TOTOBHOCTH
PYKOBOJIMTD, BBITIOHSITH TIOPYUCHHUS, TTIOAIHHSITHCS;

® IUTAHUPOBATH OPTAaHM3AIMI0 COBMECTHOM palOThHI, OMPEAENATh CBOIO POJb (C
y4€TOM MPEANOYTEHUN U BO3MOMKHOCTEM BCEX YYAaCTHUKOB B3aWMOJICHCTBUS),
pacmpenenaTh 3adaud MEXKIy WICHAMH KOMaH[IbI, Y4acTBOBAaTb B TPYIIIOBBIX
dbopmax paboTsl (006CyxkaeHUSI, 0OOMEH MHEHHUSIMHU, MO3TOBBIE IIITYPMbI U UHBIE);

® BBINIOJIHATH CBOIO HaCTh PAOOTHI, IOCTUTATh KAUECTBEHHOT'O PE3yJIbTaTa [0 CBOEMY
HaIpaBJICHUIO U KOOPJIMHUPOBATH CBOM JIEUCTBUS C IPYTUMHU YICHAMHU KOMaH/IbI;

® OIICHMBAaTh Ka4yeCTBO CBOETO0 BKJIAJa B OOMMHA TPOAYKT II0 KPHUTEPHSIM,
CaMOCTOATENIbHO  C(HOPMYJTUPOBAaHHBIM  YYaCTHMKAMH  B3aUMOJICUCTBHUS;
CpaBHUBATDH PE3yJIbTATHI C UCXOAHOM 3a1aueid U BKJIa/ KaXKI0Tr0 YieHa KOMaH bl B
JTOCTIDKCHUE PEe3yJbTAaTOB, paslesaTh cPepy OTBETCTBEHHOCTH U TPOSBISATH
TOTOBHOCTbH K MPEAOCTABICHUIO OTYETA Tepe]l TPYIIION;

® OBJAJCTh CHUCTEMON YHUBEpPCAIBHBIX KOMMYHHKATHBHBIX JEHCTBHUU, KOTOpas
obOecrieunBaeT C(HOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB U 3MOILMOHAIHHOTO
MHTEJUIEKTA IKOJIbHUKOB.

B ciepe oenadenus ynusepcanbHuoiMu  yUeOHbIMU PESYTSIMUSHLIMU — OCUCMEUIMU.
CaMooprauu3aiims:

® BBIIBIIATH HpO6JI€MBI A1 pCHICHUA B JKH3HCHHBIX H y‘IG6HBIX cuTyanusix,
HCIIOJIb3Ys OMOJIOTMYECKHE 3HaHUAI,

® OpPHUEHTHPOBATHCS B PA3IMUHBIX MTOAXO0AaX MPUHSITHS pElICHUH (MHIUBUTyJIbHOE,
MIPUHATHE PEIICHUS B TPYIIE, TPUHATHE PEIICHUN TPYIIION ),

® CaMOCTOSITENIbHO COCTaBJISATh AQJITOPUTM peHieHHs 3afadd (WK €ro 4YacTh),
BBIOMpPATh CMOCOO penieHus y4yeOHOM OWOJIOTMYEeCKOW 3aaud ¢ y4E€ToM
UMEIOLIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
[peUIaraéMple BapUaHThl PELICHUM;

® COCTaBJATh IUIAaH JEWCTBUM (TUIaH peaju3allid HAMEYEHHOIo aliropuTMa
peIIeHus1), KOPPEKTUPOBATh MPEJIOKCHHBIN aNTOpUTM ¢ Y4YETOM TMOJyYeHUs
HOBBIX OHMOJIOTMYECKUX 3HAHUI 00 U3ydyaeMOM OMOJIOTHYECKOM OOBEKTE;

® JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTDOJIB (pediiekcus):
® BIJIQJICTh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIUU U peIeKCH;
® JaBaTh a/ICKBATHYIO OIICHKY CUTYaIlUH | TIpejiaraTh IUIaH ¢€ N3MCHCHHS,

® VYHUTHIBATH KOHTEKCT U MPEIBUJIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU
pelieHnn y4yeOHOM OWOJIOTMYECKOM 3ajauyd, aJanTHpoBaTh pElIeHHE K
MEHSIOIUMCST 00CTOATEIHCTBAM;

e OOBSACHATH MPUYMUHBI JOCTHKEHUSI (HEIOCTHKEHUS) PE3yJIbTAaTOB AESITEIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOAUTh MO3UTUBHOE B
IIPOU3OLIEIIECH CUTYallUH;

® BHOCUTb KOPPEKTHBBl B JESATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBLINXCS CUTYallUid, yCTAHOBIIEHHBIX OITMOOK, BO3HUKILUX TPYAHOCTEH;

® OLECHUBATH COOTBETCTBUE pe3yibTaTa LIEJIA U YCIOBUIM.

OMOLMOHAIbHBIA WHTEJUIECKT:

® pa3nuyaTh, Ha3bIBaTh M YHPABIATH COOCTBEHHBIMM SMOIMSAMH M SMOLIUSMU
APYTHX;

® BBIIBIIATH U AaHAJIM3UPOBATH IPUUYUHBI SMOLIUIA;

® CTaBUTH ce0s1 HA MECTO JPYTroro 4eIoBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS
ApYyToro,

® pEryJupoBaTh CIOCOO BHIPAKEHUS IMOLIHA.

e [lpunsatue ceds u Apyrux;

® OCO3HAaHHO OTHOCHUTBHCS K IPYrOMY Y€JIOBEKY, €I0 MHEHHIO;

e [IpU3HABaTh CBOE MIPaBO Ha OIIMOKY U TAKOE K€ MPaBo JIPyroro;

® OTKPBITOCTh c€0€ U APYTHUM;

® 0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

® OBJAJCTh CUCTEMOW YHHUBEPCAIbHBIX YUEOHBIX PEryISITUBHBIX ACHUCTBUHN, KOTOpas
obecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JUYHOCTH (BHYTPCHHSISA
MO3ULIMS JIMYHOCTH), M KU3HEHHBIX HABBIKOB JIMYHOCTU (yIpaBJICHHS COOOMH,
CaMOJIMCLIMIUIMHBI, YCTOMYMBOTO MOBEACHUS).

IIpeaMeTHBIE pe3yJabTaThl OCBOCHUS TIPOTPAMMBI
B mo3naBaTenpHOM (MHTEIUICKTYaIbHOMN) cdepe:

— TpUOOpPETEHUE OMBITa MCIOIB30BAHUS METOJO0B OMOJOTUYECKONW HAYKH C LIEJBIO
U3y4YeHUs] OMOJIOTHYECKUX OOBEKTOB, SIBIICHUN M IMPOIIECCOB: HAONIOACHUE, OMHCAHUE,
MIPOBEICHUE HECIIOKHBIX OMOJIOTHYECKUX OIBITOB W IKCIEPHUMEHTOB, B TOM YHCIE C
WCITOJIb30BAaHUEM aHAJIOTOBBIX M ITU(GPOBBIX OMOJIOTHUECKUX MPUOOPOB U HHCTPYMEHTOB,;

— (opmupoBaHHe YMEHUSI UHTETPUPOBATh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3
JIPYTUX y49eOHBIX MpeaMeToB ((DU3UKH, XUMHUH, Teorpadun, UCTOPUH, OOIIIECTBO3HAHUS
UT. 1.);



— (dopMupOBaHHE YMEHHI peliaTh y4eOHbIE 3a1a4u OUOJIOTHYECKOTO COJCpKaHUS,
BBISBIIATH ~ NPUYMHHO-CJICACTBEHHBIC  CBSI3M,  MPOBOAWTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUEThI, J€JIaTh BHIBOBI HA OCHOBAHUU MOJYUYECHHBIX PE3YJIbTaTOB;

— (¢opMupOBaHHE YMEHUS TUIAHUPOBATh YYEOHOE HCCIEIOBAaHUE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBIECHHOMN 1eTH: (OPMYyIUpOBaTh MPOOIeMy, TUIIOTE3Y U CTABUTH
3aJlayd MCCJIEIOBAHUS, BBHIOMPATh aJIEKBATHO IIOCTABJICHHOM II€IM METOMbI, JENaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEA0BAHUS HIIA TPOCKTHOM 1eATeIbHOCTH;

— ¢opMHupoBaHUEe  HHTEpeca K  YIUIYOJICHHIO  OWOJIOTMYECKUX  3HAHHM
(npenmpoduiibHas TOATOTOBKA U MPpodecCHOHaNIbHAS OPUEHTAIMS) U BBIOOPY OUOTIOTUU
KaK MpOo(HIBHOTO MpeMeTa Ha CTYTIEHU CPETHEro MOTHOT0 00pa3oBaHus s Oyayien
MpOoEeCCUOHANILHON JIESITEIbHOCTH, B 00JacTH OWOJIOTMHM, MEIUIIMHBI, SKOJOTHH,
TICUXOJIOTHH, BETEPUHAPUH, CETTLCKOTO X0351CTBA;

— BJaJieHWE HaBbIKaMH paboTel ¢ HHPOpPMAIMEH  eCTEeCTBEHHO-HAYYHOTO
coziepkaHus, MPEACTABICHHOW B pa3Hou ¢opme (B BHAE TEKCTa, TAOJUIHBIX JAHHBIX,
cxeMm, TpadukoB, auarpamMm, Mojelield, H300paKeHU), KPUTUYECKOrOo aHaIu3a
nH(}OpMAIUU U OLIEHKH €€ I0OCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OHMOJIOTMYECKUE 3HAHUS CO 3HAHMSMH JIPYTUX YICOHBIX
MIPEMETOB; MHTEPEC K yriyOJeHNI0 OMOIOTHIECKUX 3HAHWK M BBHIOOPY OMOJIOTHH Kak
MpoIIBPHOTO TIPeJAMETa Ha YPOBHE CpPEAHETO OOIIero oOpa3oBaHUs I Oymaymien
NpoPEeCCUOHAILHON  JIEATEIBHOCTY B 00JIACTH OMOJIOTHH, MEJMIIMHBI, SKOJOTHUH,
BETEPUHAPHUH, CEIIbCKOTO XO3SHCTBA, TMHUIIEBOM MPOMBIIUICHHOCTH, IICUXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKHE MPEJICTABICHUS O MAaTEPUATUCTUYECKONU CYIIHOCTU
T€HOMOB KHBBIX OPTaHU3MOB U PETYJIAIMIO UX PAOOTHI;

— 3HaHHWE OCHOBHBIX (PAKTOPOB OKPYKAIOMICH Cpeibl, BIUSIONIMX HA Pa3BUTHE H
CYIIIECTBOBAHHE KUBBIX OPTraHU3MOB, aJaNTalui K (pakTopam OKpy>Karole Cpesl;

— 3HaHWE OCHOBHBIX MOJXOA0B OMOTEXHOJOTHH, UCIIOIB30BAHUS €€ JTOCTIKCHUN B
COBPEMEHHOM KU3HU Y€IO0BEKa, OCOOCHHOCTH HCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIS
MIPOU3BOCTBEHHBIX HYK]I YEJIOBEKA,;

— 3HaAHHWE OCHOBHBIX MOJX0JIOB CEICKIINUA U OMOTEXHOJIOTHH KYJIBTYPHBIX PAaCTCHUH,
XapaKTepU30BaTh T'CHETHYECKH  MOIU(UIIMPOBAHHBIE  PACTCHHUS, OICPHUPOBATH
MOHATUSAMHU, THOPUIW3ANNS, OTAAJCHHAs THUOPHUIM3AINSA, WCKYCCTBEHHBIM OTOOp,
reTepo3uc, TpaHchopMalvsi, MyTareHe3, TeHETHUECKOE PeAaKTHPOBAHUE;

— TIOHUMAaHUE  MOJICKYJISIPHBIX  MEXaHM3MOB  peai3allid  HaCJIEeJICTBEHHOM
nH(OpMAITMK U YMEHHUE CBOOOTHO OTIEPHUPOBATH OCHOBHBIMH IMMOHATUSIMH MOJIEKYIISIPHON
OMOJIOTHN U €€ COBPEMECHHBIX HAMPABICHU — T€HOMHKH, METareHOMUKH, TIPOTCOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHMI YEIOBEKA, MEXaHM3MOB UX PA3BHUTHS, CIIOCOOAX
WX IMATHOCTUKY U JICUCHUS,



— (¢opMupoBaHHUE YMEHHSI MCIOJIb30BAaTh MOHATUUHBIA anmapaT U CUMBOJIUYECKUN
S3bIK TE€HETUKH, TPaMOTHOE NPUMEHEHHE HAyYHBIX TEPMHUHOB, MOHSITUN, TEOPHH,
3aKOHOB JIsI OOBACHEHUS HAOJIIOJaeMBIX OMOJIOTHUYECKHX OOBEKTOB, SIBICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyIHOTO MUPOBO33PEHUSI.

B 1ieHHOCTHO-OpUEHTaIMOHHOM cdepe:

— 3HaHWEe, YTO TPUMCHCHHE COBPEMEHHBIX TEXHOJIOTHH MOJICKYJISIPHOW OMOJOTHH
MO3BOJIAICT YCIHEIIHO pemiaTh Takue 3JI000JHEBHBIC TMPOOJIEMBI, KakK OXpaHa
OKpY>KaIoIel Cpejibl, COXPAHEHHE 3/I0POBbS YETIOBEKA, KOHTPOJIb M1 BOCCTAHOBJICHHE
HKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

MoayJb «Kak )KHBOTHBIE H PACTCHUSA NPHUCIIOCADIMBAIOTCH» (IBOTIOLMOHHAS
3KoJI0rHs) 5-6 kiaccol (34 yaca)

Tembl OcHoBHoOeE coep:;KaHue JesATeJIbHOCTD
IKOJbHUKOB
1. Ml ncciienyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBatenbekue
JKMBbI€ 00bEKTHI OpraHU3MOB (CTpOCHHE KIETKH). | paboThl «Bce au (cuHuUlbl,
(69) Bun, oco0b — opranusm kax Ooenmku, Oepe3pl W T.J.)
enHas cucTeMa. Alanrtainuu OJINHAKOBbIE?
(npucnocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa )KMBOro opranusma. | [Ipakruueckas pabora
Crioco0bl ero nojaepx aHusl. «CocraBnsiem KHUTY
OrpannueHus PEKOpIOB  pacTeHUd U
MOP(OIOTUUECKUX U YKUBOTHBIX HAIIIETO Kpas».

(U3MOTOTUYECKHX aJIall TAllH.
[ToueMy opraHu3Mbl HE
CTaHOBSITCSI OECKOHEYHO
OOJBIIMMU, MAJICHBKUMH,

BCESITHBIM.
2. Bausinue daxkTopsl OKpyKatouen cpeasl | IIpakrnueckoe 3ansaTue
OKpY:Kalolei (abmotmueckue, omormueckme, | «lIBeT u Temno» (KyOuku
cpeabl HA )KNUBbIe aHTponoreHusie). [Ipumepst JIbJIa B3BECUTh, ITOJIOKUTD
opranusmabl (12 4) a0MOTHYECKHUX (DAKTOPOB, B vamku [leTtpu Ha
OKa3bIBAIOIINX OCHOBHOE pPa3HOIBETHYIO OyMmary,
BIIMSIHUE HA )KU3HECATENBHOCTh | 4yepe3 30 MUHYT B3BECUTH
’KUBBIX OPTaHHU3MOB: 3aHOBO — KTO OBICTpee
TeMIIepaTypa, CBET, BIAXKHOCTh. | pacTasi).
OCHOBHBIE 3aKOHOMEPHOCTHU [IpakTuyeckoe 3aHaTHE
MIPUCTIOCOOJICHHS JKHUBBIX «YTo0 pacTBOpsieTcA B
OpraHu3MOB K aOMOTHYECKUM BOJIE» (IKCIIEPUMEHT
dakTopam. [IpucnocobneHus K «Kuaxuit tom»).
OCHOBHBIM a0MOTHYECKUM [IpakTudeckoe 3aHsATHE
(dakTOopaMm: TeMIiepaTypa, «/Inddy3us BemecTs B
BJI&KHOCTD U CBET. BOJIE (pacTBOPHI)»,
«JIBUXKEHHE pacTBOPOB IO
IIBETKY.

[IpakTyeckoe 3aHATHE
«Jlex nnaBaet B BojJie
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[TpakTrueckoe 3aHaTHe
«Jlex mpu 3amep3anun




pacIIMpseTCs»
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ausTHE
«Ily6a» (kyOuku sbsa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTD).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTH» (MOXKHO
pa3nenuTh Ha BATMAHE
KpacUTEIH U3
(doMacTepoBy.
[IpakTyeckoe 3aHATHE
«Kak >KMBOTHBIE [1JITABAIOT
B BOJIE» (DKCIIEPUMEHT C
MTUATICTKOM).
HccnenoBarensckue
paboThl «BiusiHue cBeTa
(Temia, BIaKHOCTH,
COCTaBa MOYBHI) HA
pacTeHUS B €CTECTBEHHBIX
WJTH HCKYCCTBEHHBIX
yCIOBUSIX» (Ha JJOCTYITHOM
MaTepuare).

3. B3aumonaeiicTBud

*KHBBIX OPraHU3MOB
(41)

buornueckue (hakTopbl.
3aKOHOMEPHOCTH Pa3BUTHSI
MEXBHUIOBBIX
B3aMMOOTHOILIEHUH.
KosBosmronus (XUHUK-KepTBa;
napa3uT-X035iuH) DBOIOIHS
CTpaTeruii JOOBIBAHUS TTHIITH.
CoumanbHOCTh. BUabi-
BcesieHIlpl. [lepeuens pactenuid-
BpPEIUTENEH.

HccnenoBarenbckas
pabota «Habmonenus 3a
B3aUMOOTHOIIEHUSMH
YKUBOTHBIX TIPH
TOOBIBAHUH ITHIIN
(KOpMYTITIKH JIJIs1 TITHII, IS
TOPOJICKUX HMJTH CEIBCKUX
JKUBOTHBIX). Beo-
KaMephD».
HccnenoBarennckas
pabora
«Pacnpocrpanenue
BUJIOB-CHHAHTPOTIOB B
Halei MeCTHOCTH




4. Yes10BeK B )KU3HU
pACTeHUH U
KUBOTHBIX? (6 1)

AHTpOnOreHHsle (haKTOPBHI.
[IpaBaa a1, yTO NEPBOOBITHHIE
JIFOJY )KWJIA B TADMOHMH C
npuponoi. O1oMalHUBaHNE U
IIPUPYUYECHUE )KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMUPAIOLIME BUJBI, KK 3TO
nenatb. KylnbTypHBIE pacTeHUs U
UX Aukue npenku. [louemy
BA)KHO X COXPAHATb.
Pa3znooOpa3ue KynbTypHBIX
pPacTEHUM U UX 3HAYCHUE B
KU3HHU yenoBeka. KpacHas kHura
Baieit reppuropun. Oco60
OXpaHseMbIe TEPPUTOPHH,
3anoBeJHUKU Poccum u mupa.

[IpakTuueckas pabora
«PazHoobpasue
KYJIbTYPHBIX PACTEHUH B
BaIlleM PETHOHE).
HccnenoBarennckas
pabota «Bnusinue
AHTPOTIOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUU B
rOpoJIe/HaCEIICHHOM
MYHKTE.
DKCKypCus/TipakTHIecKas
pabota «OOIIT B Bamem
pEruoHe — YHUKaIbHbIC
00BEKTBI TPUPOIBIY.

5. dkoj0ornyeckue
Humu (6 1)

buocdepa — ogna us3
BOKHEHIIMX 0007104€K 3eMIIH.
YTto Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
bopmupyrorca? opMupoBaHme
3HaHUU 110 OMOPa3HOOOPaA3UI0
KUZHEHHBIX (OPM,
MOBEICHUECKUX
IPUCTIOCOOICHU,
MOIU(PUKAITUOHHAS
M3MEHYHBOCTH (Ha 6a30BOM
ypoBHe). PacturensHble
COOOIIIECTBA U UX THUIIBI.
PasButne u cMeHbI
PaCTUTENIBHBIX COOOIIIECTB.

HccnenoBarennckue
paboThl « DKOJOTUUECKHUE
HUIIIHA BOKPYT TE€OS —
onucaHue pakTopoB
OKPYXaIOLIEH CpeabD.
HccnenoBarennckue
paboTHI
«DEHOJIOTUYECKUE
HaAOIIOACHUSD).

MoayJib «OCHOBBI paCTeHHEBOACTBA» 7-8 Ki1acchl (68 yacos)

Hcropus pa3BuTus
arpOXMMHAYECKUX 3HAHUUN
(pabotsr M.B. JIomoHOCOBa, FO.
JInbuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupszena,
IT.A. Kocteiuena, JI.H.

Tembl OcHoBHOE coep:xaHue JeATeJbHOCTH
IIKOJIbHHUKOB
Tema 1. BBenenue B | Uto-Takoe paCTEHUEBOJICTBO: [TpakTrueckas pabora
PacTeHHeBOACTBO OCHOBHBIE (DaKTOPBI «bouka JInubuxay.
(24) BBIPALLIMBAHUS PACTEHUM.




[IpsHuIIHUKOBA U 1IP. ).

Tema 2.
ArpoTexHHYeCKUH
IKCHEepUMeEHT (6 1)

[IpaBuia mocTaHOBKHU
arposKCIIEpPUMEHTOB.
ITocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMU. Bb160p TeMBI,
COCTaBJICHUE TUTIOTE3bI, LIEJIH U
3a/1a4 SKCIEPUMEHTA MO
BBIpAIIMBAHUIO PACTEHUH B
KOHTPOJIUPYEMOMU Cpeae.
KonTtponu, moBTopHOCTH,
MIPOBEJICHUE YKCIIEPUMEHTA.
[InanupoBaHue HKCIIEPUMEHTA.
OueHka pe3ysbTaToB
AKCIEPUMEHTA.

OcBoeHME TEXHOIOTHUU
KPYIJIOTOJAMYHOTO BhIpAIlIUBaHUS
cajaToOB U MUKPO3€JICHH B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBHSIX.

HMccaenoBarenbckas
pabota «DakTopkI,
BIUSIOIINE HA
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTudeckas pabora
«COop yCTaHOBKH IS
BBIpAIMBaHUS PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBUSIX.

Tema 3. Posb
XHMHYECKHX
3J1EMEHTOB B
NUTAHUU PACTEHUI
(20 v)

Bopa. PactBop. BeITshkKa.
AHHOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Posib XumMuyecknx
AJIEMEHTOB B IUTAHUU PACTCHU.
[Tony4denue nuTaTeabHbBIX
BEIIIECTB PACTEHUSIMHU.

VY noOpeHusi: opraHnyeckue,
MUHEpAJbHBIE,
MUKpOOHONIOrnueckue. THursl
MUTaHus pacTeHun. Bo3aymHoe
Y MUHEpaJbHOE (KOPHEBOE)
MUTaHUE pacTeHUM. TpaHcrmopT
MATATEJIbHBIX BEIIECTB
PAaCTEHUM: BOCXOIAILINN 1
HUCXOISIIIUY TOK. BasxkHelmue
KanmitHbie, hochopHBIE U
a30THBIC yIOOPCHMSI, UX
cBoicTBa. [IpocThie u Cl0XKHBIE
yao0peHusl.

Pocr u pa3surue pacrenui:
ATambl OHTOTeHe3a, (aKTOPHI,
BIIMSIIOLIE HA POCT PAaCTCHUM:
CBET, TYCTOTa NOCAJ0K, MUTaHUE,
cyocTpar.

Oco0eHHOCTH TUTaHUs

[TpakTraeckas pabota
«CxeMpl TUTaTEIbHBIX
pactBOpOB. Pacuer 103
yA00peHu AJist
NIUTATENbHBIX PACTBOPOBY.
[TpakTnueckas pabora
«IIpaBuna cmemmBanus
y100OpEHU»
[TpakTrueckas pabora
«IIntanne pacreHui:
TEXHOJIOT U
IPUTOTOBJICHUS
NUTATEIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYP).
[TpakTnueckas pabora
«MoHUTOPUHT
MUHEPaAJIbHOTO TUTaHUS
pacTeHu».
[TpakTraeckas pabota
«PacturenbHas
JUArHOCTHUKA.
HccenenoBarenbekas
pabora «Or1eHka
COCTOSIHMSI KOMHATHBIX
pacTeHui, paCTEHHUN Ha
IIKOJIbHOM TEPPUTOPHUH,




pacTeHuii a30ToM. A30T U €0
3HAYEHUE B KU3HU PACTCHUMN.
®dopMbI a30Ta U UX
MIPEBPAILCHUE B TIOYBE.
Ucrounuku pochopa aist
pacTeHus. 3HaUCHHE
dhocdhopcoaepkammx
COEIMHEHUH B KJIETKE. PoIib
MAaKpOIPTUYECKUX COCTUHEHUI
dbocdopa B SJHEPreTHICCKOM
oOMeHe.

Bnusinue xkanus Ha puznueckue
CBOWCTBA MPOTOILIA3MBbI, HA
(hepMEeHTHI YIIIeBOIOPOTHOTO
oOMeHa, CHHTEe3 OCJIKOB U .
Ponp xanus B moaiep kaHuu
MOHHOTO OajlaHca B TKAHSX, B
MIPOLECCAX CAMOPETYJISLINH.
Perynaropnas u
CTPYKTypooOpa3oBaTeabHas
pOJIb KalbLHsl. Y YacTHE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, MOJIJIePKAHUU
CTPYKTYpBI MEMOpaH U
PEryJIius UX MPOHUIIAEMOCTH.
3HaueHUue MarHus B
MeTaboJIu3ME PACTCHUM.
Marnwuii B coctase xjiopoduiiia,
CXOJICTBO XJIopoduiuia U
reMorjo0rHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHUYeCcKOro MUpA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTEBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUIAX
MUKpPO3IEMEHTBL.
[Ipencranenus o ponu
MHKPO3JIEMEHTOB B
MeTaboIu3Me pacTEeHUM.
Oco0eHHOCTH OCTYIIEHUS
MHKPO3JIEMEHTOB B PACTCHUSI.
CuHeprusM U aHTaroHU3M

yCTaHOBKA NPUYHH
aTOJIOTMYECKUX
COCTOSIHUM (TIpU
HAJTUYUN)».
Hccnenosarensckas
pabota «O1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTEHUN
(cocraBiieHrE pa3IUYHBIX
MIOJIKOPMOK)».




3JIEMEHTOB MUTAHUS PACTCHUM.
PacturenbHas qUarHoCTUKA U
METOJIbI MACHTUDUKAITNH
HEIOCTATKa/U30bITKA DJIEMEHTOB
MMUTaHUA.

Tema 4.
Peryasitopsbl pocta
pacreHmid. 3ammuTa
pacrenmid (4 1)

[TonsiTe 0 perymnsiTopax pocra
pacteHuit. CTUMYJISITOPBI pOCcTa
— (bUTOrOpMOHBI (AyKCHHBI,
ru00epeIUTMHbI, IMTOKUHUHBI).
NHrubuTopsl pocta pacTeHUN:
1. npupoansie (abciuzoBas
KHCIIOTa ¥ HEKOTOPBIC
(heHOTbHBIC BEIECTBA
(uxymapoBasi, Kopu4Has,
CaJTUIIAIIOBAsI KUCTIOTHI).

2. CHHTETHYECKHUE
(Mop(daKkTHHBI, peTapaaHTHI,
nehOMaHTHI, TECUKAHTHI,
repOutubl). DUTOMOHUTOPUHT
Y OIICHKA COCTOSIHMSI PaCTEHUM.
CoBpeMeHHBIE CITOCOOBI
MOHHUTOPHHTA.

3aimura pacTeHui ot
BpPEIUTEIICH: OCHOBBI
onomeroa.

[TpakTraeckas pabota
«DUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUSA
pactennit. CoBpeMEHHBIE
CIIOCOOBI MOHUTOPHHTAY.

HccnenoBarennckas
pabora «Bnustame
reTepoayKCHHa Ha
npopactaHue (pocT Ha
pPa3HBIX CTAUAX, B PA3HBIX
YCIIOBUSIX) Pa3IMYHbBIX
pacTeHum».

[TpakTuueckas pabora

«I/IHCGKTapI/II/II IIpaBuJia U
YCJI0BUA PA3BCACHUA
ITOJIC3HBIX HACCKOMBIX».

Tema 5. Boanas,
necyaHasi u
MOYBEHHAas
KYJbTYPbI, UX
NpUMeHeHue B
BbIPpAIIMBAHUU
pacTeHui.
®dusuosorus
pacrenmii (8 u)

Bojanas, necuanas 1 nouBeHHast
KYJIbTYPBbl, X IPUMECHEHUE B
BBIPAIIMBAHUY PACTEHUN.
[IpoBenenne BObI B KOPHE U
cTebJie pacTeHHIl.

Bopaneiii pexum pacteHuil:
CTPOEHHE YCTHUIL: (PAKTOPHI,
BIIMSIFOIIME HA UX PACKPBITUE U
3aKpbITHE. 3HAUCHUE MEXAHU3MA
pEryJIALMY UCTIAPEHUS] BIaru
pacTeHHEM.

DOTOCUHTE3 — YHUKAIBHBIN
npouecc pacreHui. TeMHoBas u
cBeToBast pa3bl poTOCHHTE3A.
3HaueHue poTtocuHTesa st
KUBBIX OpraHu3MoB. DakTopbl
pOCTa pacTeHUii: BO3AYX U
aspanus. [logzeMHOe ApIXaHue
pacTEeHUA: COCTaB MOYBEHHOIO
BO3/yXa, ra3000MeH. ['a3000MeH

[TpakTraeckas pabota
«KopHeBoe aBiieHne».
[IpakTrnueckas padora
«IIpurorosnenue
npenapara yCTbUIl
METOJIOM CJICTIKa.
HccnenoBarensckue
paboThl «Biusinue
YCIOBUU COAEPKAHUSA
pacTEeHM Ha KOJINYECTBO
YCTBUID).

[IpakTuueckas pabora
«DyHKIIMOHAIbHAS
JMarHOCTUKA PACTEHUH 110
aKTUBHOCTHU
XJIOPOILIACTOBY.
Hccnenosarenbckas
pabota «OnpeneneHue
xjopodusina A u b,
OLICHKA




IIpu OCCITOYBECHHOM
BbIpalliBaHHN.

(OTOCHUHTETHYECKOM
AKTUBHOCTHU PACTCHUM U
(baKkTOpOB, BIUSIONINX HA
HEey.

[TpakTraeckas pabota
«Anpanus, CO2 u O;.
JIpIxaHue pacTeHUN».
[IpakTuueckas pabora
«JlpIXaHue pacTeHuu:
OILICHKA MHTEHCUBHOCTH
JIBIXaHUs PACTCHUN U
IUIOZIOBY.
HccnenoBarennckue
paboThl «BnusHue
croco6a BeIpaIMBaHUs
(cocTaBa nmuTaTEILHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTHUSA
PAa3JIMYHBIX PACTCHUI.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbIE
ACMEKTHI CeJIeKINHU
20 v)

Kak uenoBek cTall MCII0JIb30BaTh
pactenus? CBsi3b pa3BUTUS
[IMBIJIN3AIMHN YEJIOBEKA U
OJIOMaIlTHUBAHUS PACTCHUH.
JlomecTukanmsi.
HacneacTBeHHOCTD U
W3MEHYHBOCTH — OCHOBHEIC
CBOMCTBA KUBBIX OPraHU3MOB.
HN3menunBocTh. Buabl
W3MCHUYHMBOCTD.

['en —MaTepuabHbBIN HOCUTETD
HACJICACTBEHHOCTHU 1
M3MEHYMBOCTHU. HyKJIeMHOBBIE
KHUCIIOTHL. JIokanm3anms
F€HETUYECKOro MaTepuasa B
KJIEeTKe. JleleHne KIeToK.
Pennukanus JJHK. OcHoBHas

JI0TMa MOJIEKYJISIPHOM OHOJIOTHH.

Tpanckpunuums. TpaHcsus.
Myranumn.

D¢ dexT OyTHUIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. UTo Takoe
reH0aHk? 3aueM COXpaHsTh
TE€HETUYECKHUE PECypChl
pacteHuii? OCHOBHBIE CIIOCOOBI

Juckyccus
«JloMecTtukarus, Bce Ju
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PAJIOM C
YEJIOBEKOM UM
0JIOMAITHUBAIOTCS?
MO>XHO JI1 CUUTATD
TapakaHa OJJOMAITHEHHBIM
YKUBOTHBIM?».
[IpakTuueckas pabota
«MoaudukanuoHHas
U3MEHYMBOCTD (JIUCThS,
UTOJIKU C OJTHOTO
JIEpEBA)».

[IpakTuueckas pabora
«"eH — UHCTPYKIIMS 110
cOopke KIeTku (Ha Oucepe
WJIH KOHCTPYKTOPE)».
[TpakTraeckas pabota
«MyTtanus Ha OyTepOpoie
(J1r000M 0OBEKT U3
npeabIayiel padoThl, Iie
W3MEHEHUE UHCTPYKINH
MPUBEIET K U3MEHEHHIO
BHEIITHETO BU/IA
00BEKTa)».




COXpPaHCHUS TCHETUYECKUX
pecypcoB pacTeHui (ex situ 1 in
situ).

3navenue padot H.M. BaBumoga.

3aKOH rOMOJIOTHYECKHX PSIOB.
L{eHTpbl TPOUCXOKICHHUS
KYyJIbTYpHBIX pactennit H.1.
Bagunosa u [1.M. XXykoBckoro.
OCHOBHBIE METOJIbI CETIEKIIUH.
['ubpuauzanmst. Dopmer oTOOpA.
OcCHOBHBIE HANPABJIECHUS
CEJICKIINU: YIIy4IlIeHUE
YPOKaMHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U a0UOTHYECKUM
(dakropam.

Ectp 51 xu3Hp B mpoOupke?
buotexHOMOTHS KyJIbTypHBIX
pacTeHuN.

Kak uenoBek Moxer
MOAU(UITIPOBATH PACTCHUS?

I'eneTnueckoe pPE€aAAKTUPOBAHMC.

CoBpeMeHHBIE NOAXOIbI U
JIOCTUKEHUS TEHETUYECKOTO
pPEIAKTUPOBAHUS PACTEHHM.

[IpakTrueckas padoTa 1o
rpynmam «OTKyaa Ha
HaIINX CTOJIaxX
(bPYKTHI/OBOLIN/3TTAKI.
[IpakTuueckas pabota
«BripamuBaem ropox. Kak
MIPOBECTH CKPEIIUBAHUE Y
TOpOXay.
HccnenoBarennckas
pabota «BpIpamyBanue
pacTeHui B IpOOUPKE»
(MOKHO BOCIIOJIb30BATHCS
pe3yapTaTamu
PEIbIIYIINUX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUJISL PaCTEHUH).
[IpakTuueckas pabota
«['eHOMHBIE HOKHUIIEI
(MogenupoBaHue paboThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennnan

npoaykuus (8 1)

HanzeMHble 1 mog3eMHbIe
opransl pactenuil. [lober u
BUJION3MEHEHHBIN 1TOOET
pactenuit. CriocoObl
Pa3MHOXXEHUS PACTECHHUIA.
[ToHsTHE O KAUECTBE MPOYKTOB
nutanus. [Tpobaemsl
KOHKYPEHIIUH OTE€YECTBEHHBIX
MPOAYKTOB MTUTAHUS C
UMMoOpTHBIMU. Jloructrka
JIOCTABKU U CPENCTBA
COXpaHEHMUS TPOTYKTOB
MATaHMUSL.

Mukpo3eneHb: N0JIE3HOCTh U
TEXHOJIOTHSL.

XUMHAYECKUM aHAIU3
npoaykuuu. OCHOBBI
CHEKTpo(pOTOMETPHUH.
IToreHmomMeTpus.
Xpomarorpadus.

[TpakTraeckas pabota
«IIpenenbHoO T0MTyCTUMBIC
kouuentparuu (I1IJ1K) u
METOJTbI KOHTPOJIS
0€30IMacHOCTH
PaCTHTEILHBIX IPOAYKTOB
TTUTAHUSD).
HccnenoBarennckas
pabota «O1eHka KayecTBa
BBIPAIICHHOU
MUKpO3€eJeHn» (JINOo
CBOS, TNOO M3 Mara3uHa).
[TpakTrueckas padorta
«MeTo/1bI OTICHKH
Ka4yeCcTBa PACTUTEIILHOM
POAYKIIMH: XPAaHCHHUE U
COXPaHHOCTh
MUTATEIHHBIX BEIICCTBY
(o JocTymHoOMy
000pYI0BaHHUIO).
HccnenoBarennckas




pabota «OmnpeneneHue
ButamuHa C MeTo10M
00paTHOrO TUTPOBAHUS B
IJI07aX HA pa3HOM CPOKE
(cmoco0e) XxpaHeHUsD».

Moayasb «buorexHosiorus» 7-8 kiaaccnl (68 yacon)

TeMbl

OcHoOBHOe coepxanne

JlesiITeILHOCTH
IIKOJIbHUKOB

Tema 1.
Bbuorexnogorus
4 v)

ITonssTe OGMOTEXHONOTHH. 3aUeM
YEJIOBEKYy OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO TIEepe]T
XUMHYECKUM CHHTE30M. OCHOBHBIE
0MO000BEKTHI OMOTEXHOJIOTHH:
IIPOMBIIIIICHHBIC
MHKPOOPTaHU3MBI, KIICTKH U TKAaHU
pacTCHUH, )KMBOTHBIX M YEJIOBEKA,
OMOKaTaIN3aTOPHI.

ChIpbe Ju1st ONOCHHTE3a M OIICHKA
ero OMOJIOrMYECKOM IIEHHOCTH.
OCHOBHBIE HCTOYHHKH YTIIEPO/JIa,
a3oTa, hochopa, MUKPOITIEMEHTOB.
HccneqoBanye HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCHKI €0
MIpeIBapUTEILHON 00pabOTKH),
pa3pabOoTKa HOBBIX ITUTATCIBHBIX
Cpell, B TOM YHCJIC BKIIFOYAFOIINX
OMOCTUMYJISTOPHI M IPyTHe
AJICMCHTBI YIIPABJICHHS H
ONTHMH3ALIUH ITPOIICCCOB
OonocuHTe3a. MeToapl
ONTHMH3ALINH TUTATCIIBHBIX CPE/I.

[IpakTuyeckas padbora
«IIpumepsnl
IPUMCHECHHUS
OMOJIOTHYECKUX
00BEKTOB B TBOCH
JKU3HIY.

Tema 2.
Muxkpoouosorus
(12 v)

[Tonoxenue NpoKapuoToB B
CUCTEME OPTraHUYECKOTr0 MUPA.
Ctpoenue 6aKkTepraibHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdomnorust 6akrepuii. [Ipocteie
U CJIOKHBIE METO]IbI OKPAIIIMBAHUS
Oakrepuit. uznonorust 6aKTEpHii:
MATaHue, AbIXaHue, POCT U
Pa3MHOXKEHUE. 3HAKOMCTBO C
JOMEHOM Apxeun
(9KCTPeMO(UITBHOCTb,
0COOEHHOCTH CTPOECHMSI KIIETKH).

[Ipaxruxka.
Jlaboparopnas pabota
«DuUKCUpPOBaHHbIE
npernaparsl OaKTepUid.
Omnpenenenue Gpopmbl
TIPEIOKEHHBIX
KYJIBTYp
MHUKPOOPTaHNU3MOB,
WCIIOJB3Ys IPOCTON
METOJ1 OKPACKH».
JlabopaTopHas paboTta
«OmnpenesneHue Tuma




MOJI0YHOKHUCIIOE U CHUPTOBOE
oposxenne. PoToTpodHBIE U
XeMOTpO(hHbIE OAKTEPHHL.
Kunernueckoe onucanue mpoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIAIbHAs MOJIEIIb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[TaTorennsie OakTepun. YymHas
Majio4uKa U YepHasi CMEPTh,
00TynH3M, CTONOHSIK, TyOepKYyIIe3.
Ucropust 60pb0BI €
OakTepruaTbHBIMA HH(PEKITUIMHU.
Boiina 6eckoHeYHOCTH:
AHTUOMOTHUKH ITPOTHB OAKTEPHIA.
MexaHu3MBbl IeUCTBUN
aHTUOMOTUKOB. MEXKIIeTOUHAS
KOMMYHUKaIus 0akrepuii. YyBcTBO
KBOpyMa.

[Ipumenenue OakTepuit
yenoBekoM. Knnetnueckoe
onucaHue OMOCHHTE3a MPOIYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jararhb
TJIACTHK.

MukpoopraHu3msl B
arpoOUOTEXHOJIOTHH.
HckyccTBeHHbIE accolraliuu
pPacTeHH ¢ MUKPOOpPTraHU3MaMu

KJIETOUHOW CTEHKHU
METO/IOM OKPAITUBAHUS
no ['pamy» (ipu
HAJIMYUU PEAKTUBOB).
JlabopatopHas pabota
«IIpurorosienue
MPYKU3HEHHBIX
IIperapaToB
MOJIOYHOKHCITBIX
OaKTepuii».
JlabopatopHas pabota
«IToceB cMbIBa ¢ pyK Ha
yamku [letpm».
JlabopatopHas pabota
«BplIenIeHne uncTon
KYJIBTYpPbI OaKTepuit.
Merton pa3BeIcHUN.
MeTtoa “CTOIIAOIIETO
HITPUXAY.
JlabopaTopHas paboTta
«Moponornueckas
XapaKTePUCTHKA
BBIJCIICHHON YHMCTOMN
KYJIBbTYPBI:
XapaKTePUCTHKA
KOJIOHUH, (hopma
OaKTEpHii, TUIT
KJIETOUHOU CTECHKI.
JlabopatopHas pabota
«CpaBHEHHE pocTa
MUKpPOOPTaHU3MOB Ha
yarike 0e3 u ¢
n00aBICHUS
AaHTHOUOTHKOB.
HccnenoBarennckas
pabota «Ilonck
MHUKPOOPTaHU3MOB
o0Ja1armux
AHTarOHUCTUYECKOM
AKTUBHOCTBIOY.
Hccnenosarenbckas
pabota «Boinenenue
MOJIOYHOKHUCIIBIX
OaKkTepui,
WCCJICIOBAHNE UX




AKTUBHOCTH.
HMccaenoBarenbckas
pabota «Bpienenue
OaKTepuii OJIC3HBIX
IUJISL PAaCTEHUI.

Tema 3.
JyKapHOTHYECKHe
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(m1ecHeBbIE TPHUOBI,
APOIKKH,
Bojaopocan) (12 1)

[1necHeBbIie rpUOBI MPOTYIICHTHI
OMOJIOTHYECKH aKTUBHBIX BEIIIECTB
OO6111ast XapaKTepUCTUKA IPOAIKEH
caxapomuueTos. Mcropus
HCIOJIB30BaHUs JPOAKKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TexHoI0ruu BUHOAEUS U
XJ1e00IeYeHHS,
CIIELUAJIM3UPOBAHHBIE PACHI
poxckeit. MeTabomu3M JporoKe.
Peakuus cniupToBOro OpoxeHusl.
[TonydeHne BTOPUUHBIX
MeTabO0JIUTOB B JIposkxKax. Apoxoku
KaK MPOAYLEHTbI OMOTOIUIMB.
[Tony4yeHue 1eneBbIx OCIKOB B
IPOXOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
[I0JIOBOT'O Pa3MHOXKECHUS Y
IPOXOKEN, 3HAUCHUE U3YUCHHUS
MHUTO3a U IUTOKUHE3a JIJIs1
ONTUMHU3ALMHU IIPOLIECCOB
KYJIbTUBHUPOBAHUS IPOXIKEBBIX
IITAMMOB, TOHUMAHUS IPUYMH
MaTOr€HHOCTH JIPOKKEN U IpUOOB,
MOMCKa MUIIICHEN PYHTUIIIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
IIpEnapaTosB.

Bonopociu — nepcrieKTuBHbIN
O0OBEKT ISl TPOU3BOICTBA O€Ka U
yIJIeBOJOB. bruorexnonornueckue
METO/Ibl OYMCTKH TBEP/IBIX,
KUJKAX OTXOJI0B U Ta3000pa3HBIX
OTXOJI0B IMTPOM3BOJACTB. CTOUHBIE
BOJIbl. CXE€MBI OUHCTKHU.
buodunsTpsl, a3poTeHKH,
METAHTEHKH, OKCUTCHKHU.
AKTUBHBIN UJT ¥ BXOJISIIKAE B HETO
MHKpOOpraHusMsl. Mcnosp3oBanue
BOJIOPOCJIEH B OUUCTKE CTOYHBIX
BOJL.

JlabopatopHas paborta
«IToacuer kneTok
JPOXKEHN B Kamepe
['opsieBay.
JlabopatopHas pabota
«OOHapyxeHue
POYKTOB CIIUPTOBOTO
OpOXEHUSI: STUIIOBOTO
CIIUPTA U YTJIEKUCIIOTO
razay.

JlabopaTopHas pabota
«Habmonenue
Pa3MHOXKEHUS
JIPOMKIKEBBIX KICTOKY.
[IpakTuueckas pabora
«ITonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaxkTepuii».
[IpakTuueckas padora
«OCHOBHBIE BU/IbI KBaca
U UX XapaKTEPUCTHKA
«poxoxu u
MOJIOYHOKHCITBIC
OakTepuu,
IPUMEHSEMBIE TS
MIPOU3BOJICTBA KBAacay.
[IpakTuueckas padora
«CpaBHUTENBHBIH
aHaJIN3 Pa3BUTHS
JPOXKEHN B a9pOOHBIX U
aHa’POOHBIX
YCIIOBUSX).
[TpakTrdaeckas pabota
«MeToanl OIICHKHU
CBOWCTB
XJIeOOTIeKapHBIX
JIPOAKIKEH.
OcobenHoctu
IPUMCHCHHUS




MIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
JIPOAKEN.
Hccnenosarensckas
pabora «Bnusinue
(U3UKO-XUMUYECKHUX
(hakTOpOB HA KAYECTBO
OMOTEXHOJIOTMYECKOM
npoayKiuu (KBac,
kedup, coIp, XJ1ed 1
TP )».
HccnenoBarennckas
pabota «Bnusinue
(UBUKO-XUMHYECKUX
(bakTopoB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHOCTD 1 [IpakTuueckas pabota
HacneacrBennas M3MEHYUBOCTh — OCHOBHBIE «MonaudukarmoHHas
uHdopmanus (8 1) CBOMCTBA )KUBBIX OPTaHU3MOB. M3MEHYHMBOCTD (JINCTHS,
N3menuuBoCcTh. Buel WT'OJIKU C OJTHOTO
M3MEHYUBOCTb. JIEpEBA)».
I'en —maTepuanbHbI HOCUTEIb [IpakTuueckas pabora
HACIIEJICTBEHHOCTH 1 «I"eH — MHCTPYKLIHUS 110
n3MeHunBocT. HykinenHoBbie cOopke KJIeTKH (Ha
KUCIOTHI. JIokanu3zaus oucepe win
T€HETUYECKOr0 MaTepuasa B KOHCTPYKTOPE)».
KJIETKE. /[eieHne KIeToK. [IpakTuueckas padbota
Perumkanus JJTHK. OcHoBHas «MyTtanuus Ha
JI0OTMa MOJICKYJISIPHOM OMOJIOTHH. oytepOpoe (modoi
Tpaunckpunuus. Tpancusauus. 00BEKT U3 Mpe bl TyIeh
Myranuu. paboThI, T/Ie U3BMEHEHHE
WHCTPYKIUHU MPUBEAET
K U3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».
Tema 5. [TomoxeHne BUPYCOB B CUCTEME [Ipocmotp
Bupycoaorust (6 4) | oprannueckoro mupa. CTpykTypau | JOKYMEHTaJIbHOTO

XUMUYECKUN COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penponyxnus BupycoB. Bupycsl -
BO30yIMTENN WHPEKITMOHHBIX
6ome3neil. OHKOBHPYCHI.
bakrepuodaru: crpoenue,

dbuapMa o BUpycax.
[Ipaktuyeckas pabora.
«Meron pa3BeIeHUIN.
[IpakTuueckas pabora.
«TurpoBanue
OaxkTepruodarony.




CBOKCTBA, IPUMEHEHHE.
buonoruyeckue MeTo 161 60pHOBI C
BHpYCaMH.

Tema 6. I'ennasn OCHOBBI T€HHOW UHKEHEPUU. [TpakTrueckas pabora
HHKeHepusi U Bexkropa. Cneniuduyeckue «OHJIOHYKJIE€a3bl
OMOTEeXHOJIOTHH (bepMeHThI OaKTepuUH. pectpukiuu (padbora ¢
(8 uv) buorexHonoruu npoayKuuu HYKJICOTUTHBIMHU
OCIIKOB B OaKTEPHATBHBIX MOCJIEI0BATEIbHOCTIIMU
KyJIbTypax. JloCTKEHNS TEHHOU Ha Oymare)».
WH)XCHEPUHU U OMOTEXHOJIOTHH. [TpakTraeckas pabota
CRISPR/Cas — cucrema «I'eHHbIC HOKHULIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oaktepuii u apxeit. 'MO. Metoasl | (MOAEIMpPOBaHKE HA
nonyuenus: 'MO. oymare)».
Hrpa-nuckyccuns:
«Bpmrpaii rpasnt Ha
cozmague ' MOy.
Tema 7. JlomecTuKaius OCHOBHBIX Juckyccus
BbuorexHosoruu B JOMAITHUX )KUBOTHBIX; «JloMecTukanusi, Bce Jin
KNBOTHOBO/ICTBE COBPEMEHHBIE 3KCIIEPUMEHTHI 110 pacTeHHs U )KUBOTHBIE,
89 JIOMECTUKAIIUN KUBOTHBIX KOTOPBIE )KUBYT PAJIOM
(Jucuiia, HOpKa H JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIbI OJIOMAIITHUBAIOTC?
akageMuka bemnsena). Mo>KHO 71 CUuTaTh
CoBpeMEHHBIE METOIBI B TapakaHa
’KUBOTHOBO/ICTBE: TPAHCIJIAHTALIUS | OJOMAIIHEHHBIM
AMOPHOHOB, XUMEPHBIC JKUBOTHBIC, | JKUBOTHBIM?».
KJIOHUPOBAHUE. [IpakTuueckas padora
OcHoOBHBIE 00JIC3HH KUBOTHBIX U «Metoauka
POJIb NATOT€HHBIX KJIOHUPOBAHUS
MHUKPOOPTaHU3MOB M Mapa3uTOB B | (MOJECINPOBAHHUE HA
pa3BuTHH 3a00JICBaHU# ToMalTHUX | Oymare).
KUBOTHBIX M1 OCHOBHBIX MEpax [IpakTuueckas padora
O00pBOBI C HUMU; POJIb TTOJIE3HBIX «CocTaBiieHHE pallioHa
MHUKPOCUMOHOHTOB B OPTaHU3ME MUTAaHUS )KUBOTHOTO,
*KUBOTHBIX. [losiokuTENHEHOE U pacyeT pacxoJI0B Ha
moOo4YHOE (OTpUIIATEIBHOE) COJICPKAHUEY.
BO3/ICHCTBUM aHTUOMOTUKOB Ha Hccnenosarenbckas
OpraHu3M B XOJ€ JICUCHHS pabota «Or1eHka
YKUBOTHBIX; 1IEJIU U 3a/1a4U Ka4ueCcTBa MOJIOYHOU
BeTepuHapuu. buorexHosorus TPOIYKIIH.
KOPMOBBIX MPEMapaToB.
Tema 8. OCHOBHBIE METO/IbI CEIEKIINU. [TpakTrueckas pabora
buorexHosoruu B ['ubpuauzanus. Dopmel oTOOpA. «BplIpammBaem ropox.

PACTCHUEBOICTBE

OcHOBHBIC HallpaBJICHUA

Kaxk mpoBectu




(10 1)

CEJICKIINU: YIyUIllEHUE
YPOKaWHOCTH, YCTOMYHUBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
(dakTopam.

OCHOBHBIE TTOAXO/IbI CEJICKIINU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuii, [ mbpuamzanus,
OTJIaJICHHAsl THOpUIU3aIIKS,
MCKYCCTBEHHBIN 0TOOp, reTepO3uc,
TpaHchopmarlus, MyTareHes,
T€HETHUYECKOE PEeITaKTHUPOBAHNUE).
Uctopus cenekuuu B Poccun n
MHUpE, UCTOPUS PA3BUTHUS
BAKHENIINX COPTOB KYJBTYPHBIX
pacTeHUN.

Kak uenoBek Mmoxer
MOIU(PHUIIPOBATH PACTCHUS?
I'ennas nnxenepus pacrtenui: Yro
TaKO€ reHETUYECKask MHKEHEPUS
pacteHuid. TpaHCTeHHbIE PACTECHUS.
Mertoapl nonyuenus. ObpazoBaHue
OIyXOJIEW Y pACTCHUM.
ArpobakTepuanbHas
tpanchopmanus: Ti-mma3mMugbl.
I'ensr T-JIHK. MonexkynspHo-
F€HETUYECKUE MEXaHU3MBbI
TpaHcopmaluu. I'eneTuueckoe
penaktupoBanue. CoBpeMEHHbIE
MOJXO/IbI U JJOCTHKCHUS
TE€HETUYECKOr0 PEAAKTUPOBAHUS
pacTeHUN.

EcTb 11 %u3Hb B IpoOupKe?
buotexHomorus KyabTypHBIX
pacTeHui.

CKpEILIUBaHUE Y
ropoxa.
[IpakTuueckas pabora
«I["'eHOMHBIE HOKHUIIBI
(MoniemupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbckas
pabota «BrIpamnuBanue
pacTeHH B MPOOUPKEY
(MOXHO
BOCIIOJIb30BATHCS
pe3yabTaTaMu
MPEABLIYIINX
AKCIIEPUMEHTOB 110
COCTaBJICHHIO
MATATEIIbHBIX
pacTBOPOB JJIst
pacTeHuil).

Moayb «MoJsiekyjasipHble 0CHOBBI (pu3noorum u papmakosorum» 9 Kiace

(68 yacon)
Tembl OcHoBHOe coaep:kaHne JeATeIbHOCTH
IKOJIbHUKOB
Tema 1. Beenenue. buorennsie anementsl: | MccnegoBarensckas
dusznosorunyecKas opradorensl: O, C, N, H. pabora
xumus (20 1) AxTuBHBIE POopMBbI KuCHOpona, ux | «KomumuecrBennas
MOJIy4YEHHE, HEUTpaIn3alusl. OLICHKA COJICPKAHUS
Makpo3J1€eMEHTBI: TPOLICHT MHKPOAIJIEMEHTOB WJIN




COJIEpKaHUs B OpraHU3ME,
BBITIOJIHAEMAs QYHKIIUSA,
COJICp’KaHUE B IPOAYKTAX TUTAHHUS.
Ca2+ - cBI3BIBAIOIIME OCIIKH,
NETIOHUPOBAHUE KaJIbLINS,
pEryJiALus ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI oYek. Mg —
CTpOEHHE XJIOpodusIIa, €ro
aKTUBALIMSI COJTHEUHOU YPHEPTUECH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIkKaTCA,
BbINIOJTHsIEMas (DYHKITHUS,
COJICpKaHUE B MPOLYKTAX MUTAHUSL.
[TocnencTBus nepeao3upoBKU
MHKpO3JieMeHTamu. Fe —
YCBaMBa€MbI€ TUIIbI COEIMHEHUI
xesesa. ['eMonporenssl,
r€MOIMaHUH, IUTOXPOMBI. Cu —
YCBOEHHE U TPAHCIIOPT MEJIH.
benkwu, conepxaiue Menp.
[TaTonornueckne CHHIAPOMBI
Menke u Bunbcona, CBsI3aHHbBIC C
MeTab0IU3MOM MEH.

TOKCUYHBIE PTIEMEHTBI
[Tepuoauyeckoit CUCTEMBI 1JIs
opranu3Ma. Biausinue HegoctaTka
MaKpO U MUKPORJIEMEHTOB Ha
KUBbIE OPTaHU3MBI.

XKupsi. 3aboneBanus 4eloBeKa,
CBSI3aHHBIEC C HAPYUICHUAMU
KUPOBOrO0 OOMEHa.
Juciunuaemun.

VYrieBojpl. 3a00JieBaHUs YeJIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
yrieBogHoro oomena. CaxapHbii
nraoeT.

benku. Ctpoenue. 3aboneBanust
YeJI0BEeKa, CBSI3aHHBIE C
HapyIICHUSIMHA OEJIKOBOTO OOMEHa.
Oyukun 6enkoB. OEPMEHTHI.
Mexanusm aevictBus. Knacceor
(hepMEHTATUBHBIX PEaKITHi.
KodepmenTs.

BuTtaMuHbI KUPOPACTBOPHUMBIE,
BOJIOpacTBOpUMEIE. [IpeBpaiiieHne

BUTaMHHOB B TMIIEBBIX
IPOIYKTaxX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBD».
[IpakTrueckoe 3aHATHE
«IeHaTyparus 6eIKOB»
[IpakTueckoe 3aHsATHe
«M3yyeHne akTHBHOCTH
amMuIIa3b».
[IpakTyeckoe 3aHATHE
«JInanus (kietouka
Tpayoe)».




BUTAaMHHOB B aKTUBHBIE ()OPMBI
KO(epPMEHTOB. ABUTAMUHO3BI.
OcHOBHBIE THITBI METa00JIMYSCKUX
peakiuii. buosnepreruyeckue
npoueccsl. ['mkonu3. [ukn
Kpe6ca. Ilens nepenoca
3JeKTPOHOB. OKHUCIICHUE KUPHBIX
kuciior. Katabonausm
AMUHOKMCIIOT. | TIOKOHEOTreHe3.
CunTe3 yriieBoi0B, OEIKOB,
KUPOB. MeTaboIMTHIECKHE
3a0oneBanus. [IpakTuueckoe
3aHSTHE: «pEIICHUE 3a1a4 Ha
DHEPreTUYCCKUN OOMEH)

Kunerka. [TonsiTue MeMOpaH#bL.
Oyakmn MmeMOpaH. Bl
TpaHCIIOPTa B KJIETKY.
MemOpaHHBIC OpraHOMIBI.
3a001eBaHus CBI3aHHBIC C
HapyIieHneM padoThl MeMOpaHHBIX
oprases, 00Je3H! HAKOILJICHHUS.
Turbl KOHTAaKTOB MEXKY KIIETKAMH.
3HaueHHEe MEKKIJICTOUHOM
KOMMYHUKAIUU 11 3]I0POBbSI
opraHu3ma.

SAnpo. YpoBHHU yIIakOBKH
XpoMaTUHA. XPOMOCOMHBIE
teppuTopun. HememOpaHHbIe
OpPraHOU/IbI.

Tema 2.
MouexkyJsipHast
ouostorus (20 4v)

OCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KHCIOTHI.
OCHOBHBIE PUHIUIIBI CTPOCHMUSI.
Marpuunslie cuHTE3bI. Perumkanus
— OCHOBA KJIETOYHOI'O JEJICHHUS.
[IpuHLIMIBI pEITUKALUH.
Myranuu. YUTo BbI3bIBACT
n3MeHenus B crpoenuu JJHK.
[IpuHLMIBI penapanum.
Tpanckpunus.

I'enetnueckuii koa. Tpaucisuus.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBI UX JEUCTBUS.
Opranu3zaius reHoma 6akTepHii

[IpakTuueckas padora
«Boigenenue JIHK u3
OaHaHay.
[IpakTuueckas pabora
«Mopens JJHK-
OpUTaMm».
[IpakTuueckas padora
«Omnpenenexnue
KadecTBa IpenapaTon
JIHK ¢ momorisro
CHEKTPO(HOTOMETPUM»
(Mpu HATUYUH
000py1I0BaHMs).
[IpakTuueckas padora
«PernmkaruBHas
MallliHa (urpa-




AnTHOaKTEpUaIbHbIE MpEnapaThl.
Opranuzanus reHoMa dyKapuoT
I'enomMHOE penakTHpOBaHUE.

JIEMOHCTpALIHS)».
[TpakTraeckas pabota
«IIP (Monens
aMIUTH(pUKaIus Ha
Oymare)».
[IpakTuueckas pabora
«Cuna mpoMoTopay.
[TpakTraeckas pabota
«Pemmenne 3ama4d Ha
TEHETUYECKUHU KO,
[IpakTuueckas padora
«DonauHr OETKOBY.
HccnenoBarennckas
pabora
«Pacnpocrpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepUid».
[IpakTuueckas pabora
«Pabora B
COBPEMEHHBIX
TCHETHYECKUX 0a3ax
naHHbIX. [ IpoBenenne
In silico ananuza

IIOCJIEA0BATEIbHOCTEN
TE€HOB.
Tema 3. [Tonstue o nekapcerBax. [Ipunuunsl | MccnegoBarensckas
DapMaKkoJIorust MOJX0/1a K TOMCKY HOBBIX paboTa «IKCcrepuMeHTa
(28 v) JIEKApCTBEHHBIX CPEICTB. T10 OIIPEEIICHUIO

CKpUHHHT ¥ €70 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKUHETHUKA JTEKAPCTBEHHbBIX
BelecTB. BecacpiBaHue
(abcopOrus) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHHUSL.
TpancnopT 1eKapCTBEHHbBIX
BemiecTB. [ eHbl u OeKu mepBoit
¢aze1 Onotpanchopmanmm. [Tytn
BBIBEJICHUS JICKAPCTB U3
OpraHn3Ma. JKCKpELHs U
anMUMUHAISA. ['eHbI 1 OeNTKH
BTOPOI (ha3pl OMoTpaHchopmaIum.
dapmakoarHamuKa. [ maBHOE U
moOOYHOE, pe30pOTUBHOE U
MECTHOE, IPSIMOE, HEMIPSIMOE U
pedrekTopHOE AecCTBHE.

TOKCUYHOCTH BEIIIECCTB
Ha apTEMUIUSIX).
[IpakTudeckas pabora
«Kapra s3kcnipeccun
n0(haMUHOBBIX U
CEPOTOHUHOBBIX
pELENTOPOB B MO3Te
MBIIIICH.
HccnenoBarennckas
pabora
«IToBegeHueckue TECTHI
Ha ppIOKax Danio rario.
CaeTtiio-TeMHas
Kamepay.
HccnenoBarennckas
pabora
«IToBegeHueCcKUE TECTHI




Bu bl B3auMO€1iCTBUSA JIEKAPCTB.
CuHeprusMm M aHTaroHu3M Ipu
COBMECTHOM JICHCTBUU
JIEKapCTBEHHBIX BEILECTB, UX
Pa3HOBUIHOCTHU
TpancmemMOpaHHBIN CUTHAIMHT.
Tumbl KIETOYHBIX PELENTOPOB.
MeMOpaHHBIC: HOHHBIC KaHAJIBI,
KaTaJIUTUYECKUE U COTIPSKEHHBIE C
(G-Oenkamu; BHYTPUKJIETOYHBIE:
[UTOIJIA3MATUYECKUE U SITIEPHBIE.
MexaHu3Mbl JTUTaHI-PELIEITOPHOTO
B3anMOAEUCTBUS. CEIIEKTUBHOCTD
(n30UpaTenbHOCTD) NSUCTBUA,
CBSI3b «XMMHUYECKasA CTPYKTypa —
(dhapmakoornyeckas akTUBHOCTh
BEILIECTB)

DapmMaKoIOTHYECKON MOYIISALIUN
CHUHANTHYECKON XOJIMHEPTUUECKOMN
nepenayu. MoseKyIsipHbINd
MEXAHU3M JCUCTBUS U
(dhapmakojorndeckue cCBorcTra M-
XOJIMHOOJIOKATOPOB,
raHTIMO0JI0KATOPOB U
Kypaperno00HbIX CPEACTB.
®apMaKoJIOrU4eCcKast peryisius
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarca. AIpeHOMUMETHUKH,
aJipeHO0I0KATOPBI,
CUMITATOJIUTUKH.

MonekynsipHast hapMakoIorus
AHTUAJJIEPTUYECKUX CPECTB.
['ucTaMUHOBBIE pELIENITOPHI: TUIIHI,
MOJIEKYJISIpHAs OpraHu3aIusl.
Crabunn3atopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIeHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOT'0 MPUMEHEHHUSI, TOUKHU
MPUIOKEHUS JECUCTBUS
WHTUOUTOPOB JIUITHTHBIX
MEIMaTOPOB.

MexaHu3M JeUCTBUS U
MIPUMEHEHUE TTPENApaToB,
CTUMYJIUPYIOIIUX MPOIIECCHI
MMMYHHUTETA. PapMaKOIOTNYECKAS

Ha priOkax Danio rario.
OTKpBITOE TIOJIEY.
Hccnenosarenbckas
pabora
«IloBeneHUYECKHE TECTHI
Ha pbIOKax Danio rario.
CraliHO€ IOBEICHUEY.
[IpakTnueckas padora
«BnustHue agpenanvuHa
Ha CepJIeYHbIE
COKpAILEHUs
(mporpammHoe
o0ecrieueHue)».
[TpakTraeckas pabota
«"'ucromornyeckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[TpakTraeckas pabota
«I'mcronornueckue
MpenapaThl HEPBHOM
CUCTEMBI».




XapaKTepUCTHKA UHTEPIICUKNHOB:
MOJIyYEHHE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
naTopu3n0I0ruu 0cTpoha3oBoro
OTBETa, MEIUALIMS BOCIIAJICHUS.
MosekynspHbId MEXaHU3M
MIPOTHUBOBOCTIAJINTEILHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCTIAIUTENBHBIX CPEACTB.
[loHsiTHE O HAPKO3€E U HAPKO3HBIX
npenaparax. Kietounsiii u
HEPBHBIN HAPKO3.
dapmakoI0oruyecKas
XapaKTepUCTHKA OTAEIbHBIX TPYIIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTD IEMCTBUA HA
LEHTPAJIbHYIO CUCTEMY.
du3noNornIecKuii CoH; a3l CHA.
Bunapl Hapymenuii cHa [lonstue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUIMHOTHUKAX).

MonekynsipHblE aCEKThI
Houuueniuu. OnuaTHele
pPELEnTOopbl, UX TUIIBIL.
OHkedaauHbl U S9HIOPPUHBI -
SHJIOTCHHBIE JINTAH Il OMTUATHBIX
PELENTOPOB.
AHTHUIICUXOTHYECKOE JIeHCTBHE,
BIIUSIHUE HA (DYHKIIUIO
AKCTPANUPAMUIHON CUCTEMBI,
AMOIMOHAIIBHYIO CPepy, PBOTHBIN
LEHTp, apTepUAIBHOE JaBJICHUE,
LEHTP TEPMOPETYIISIIIUY.
MosekynsipHbIE MEXaHU3MBI
JNENCTBUS HEUPOJIENTUKOB,
BIIMSIHUE HA JOaMHUHOBBIE,
CEPOTOHUHOBBIE, AJJPEHO- U
TUCTaMHHOBBIE PELENITOPBI, UX
NENUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToTennuan-3aBUCUMbIC HATPUEBBIC




KaHaJIbl KaK MHUIIICHU ﬂGﬁCTBHH
MECTHBIX aHECTETHKOB. CIIOCOOKI
HUHI I/I6I/IpOBaHI/I}I IIorcHOHalI-
3dBUCHUMBIX HATPHUCBBIX KAHAJIOB
MCCTHBIMHU aHCCTCTUKAMM.

MoayJib «MoJieKyJIsspHbIe OCHOBBI cesiekium» 9 kiaace (68 yacon)

n3MeHenus B crpoenuu JJHK.
[IpuHMIBI penapanuu.
Tpanckpunuus. ['eHeTnaecknit
ko1. Oprann3anys reHoMa BUPYCOB
[IpoTuBOBUpPYCHBIE CPEACTBA,
MEXaHU3MBI UX JICHUCTBHS.
Opranu3zanus reHoMa 0akTepuit
AHTHOaKTepUaIbHbIE IPENapPaThI.
Opranusanust TeHOMa 3yKapuoT
I'enOMHOE pelaKTHUpPOBAHHUE.

Temsl OcHoOBHOe conep:kaHne JeATeIbHOCTH
IIKOJIbHUKOB
Tema 1. OCHOBHBIEC BEXH Pa3BUTUS [IpakTuueckas padora
MouexkyJsipHast MOJIEKYJIIPHOI OMOJIOTUU. «Bpiaenenune IHK u3
OouoJtorus (20 4v) HyknenHoBbIE KHCHOTHI. OaHaHay.
OCHOBHBIE PUHIHUIIBI CTPOCHMUSI. [TpakTraeckas pabota
Marpuunsbie cunte3bl. Permukanus | «Mogens [JHK-
— OCHOBA KJIETOYHOI'O JICJICHUS. OpHUTaMM».
[IpyHLIMIBI PETUTMKALINN. [IpakTuueckas padora
Myrtamuu. YTto BbI3bIBaET «Onpenenennve

KadecTBa IpenapaTon
JIHK ¢ momorisro
CHEKTPO(hOTOMETPUM»
(mpy HaTM4KUH
000py10BaHMs).
[TpakTraeckas pabota
«PernmkaTuBHas
MallliHa (Urpa-
JEMOHCTpALIHS)».
[TpakTuueckas pabora
«1HP (Mmoxens
aMIUTH(pUKaIus Ha
Oymare)».
[IpakTuueckas padora
«Cuna mpomMoTopay.
[IpakTudeckas padora
«PemeHnue 3a1a4 Ha
TEHETUYECKUU KOJ.
Tpancusauus».
[IpakTuueckas pabora
«DonIUHT OEITKOBY.
HccnenoBarennckas
pabora
«Pacmpoctpanenue
aHTHOUOTUKOPE3UCTECHT
HBIX OaKTepuii».
[IpakTuueckas padora




«PaboTa B OBpeMEHHBIX
FeHETHYECKUX 0a3ax
na"HbIX. [IpoBenenue
In silico ananm3za

IIOCJIEI0BATEIILHOCTEN
TEHOBY.
Tema 2. [TIpenmer reneruku. Kpatkas PoneBas urpa
MouiexkyJsipHbI€e VCTOPHS PA3BUTHS IIPEICTABICHUS | « AJUIETNY.
OCHOBBbI I'€HEeTHKH O HACJIEICTBEHHOCTH. HccnenoBarenbekuii
20 v) OT rena K NpU3HAKY: KaKk poeKT MyTareHHbIe
packpacuth Kota. Uto Takoe (bakTopsbI.

npusHak? [1yTe OT rena no
npu3Haka. Myranuun. Amtenu.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHBIC
aJuIeTu.

I'ens1 cTposT Opranusm.
BxJitoueHue U BHIKIIIOUCHHE
Oompioro Habopa reroB. Kak
KJIETKY TIOHUMAIOT, KAKUE T€HbI
JIOJIKHBI pabOTaTh.

JIMCKpeTHOE HACIEJOBaHNE
MPU3HAKOB. 3aKOHBI MEHIeIIA:
OJIVH I'€H - OJIMH ITpu3HaK. Cxema
CKpEIUBaHUsA. 3AKOH
eAMHO00pa3usi TMOPHUIOB IIEPBOTO
MOKOJICHUA. 3aKOH PaCILICTUICHUS
MIPU3HAKa BO BTOPOM IOKOJICHUH.
3akoHsl MeHaens: HECKOJIBEKO
I'€HOB - HECKOJIBKO IMPU3HAKOB.
JHurnOpuaHoe CKpelBaHue.
HeszaBucumoe pacxoxaenue
xpoMocoM. CrernieHHoe
HaCJIeIOBaHUE.

B3aunMopeiicTBHE TEHOB.
AJnenpHOE ¥ HEAJUIEIBbHOE.
Onpenenenue nona. [lomoseie
XpOMOCOMBI. CaMIIbl U CAMKH.
Bnusuue hakTopoB okpyskaroren
cpenbl. XpOMOCOMHOE
onpeaenenue nojua. [lonossie
xpoMocoMmsbl. [IpobGrema
JTOMOTHUTEIIBHON X-XPOMOCOMBI Y
AKEHIIUH. TpexX1BETHBIE KOIIKH.

Ponesas urpa «Cyas0a
KJIETKW». [ eHbI-
MEPEKITIOYATENH.
[IpakTrueckoe 3aaHue
«AJITOPUTMBI JIS
KJIETOK).
[IpakTyeckoe 3a1aHne
«EnnHoobpasue
MIEPBOTO MTOKOJIECHUS.
[IpakTueckoe 3aaHue
«Paciiernienue Bo
BTOPOM IOKOJICHUW.
HccnenoBarensckuii
MPOEKT «3aKOHBI [
Menpens B
SKCIIEPUMEHTED.
[IpakTyeckoe 3a1anne
«Pemrerka [lenneray.
[IpakTueckoe 3a1aHne
«HacnenoBanue,
CLETUIEHHOE C TIOJIOM).
[IpakTueckoe 3aHATHE
«BzanmonencTBus
TEHOB (MOJICJTUPOBAHKE
CHUHTE3a U TPAHCTIOpTa
MUTMEHTA B KIIETKY )».




Tema 3.
MouiekyasipHble
OCHOBBI CEJICKLMHU
(28 v)

['eHbl B mOMyJIAIUAX: BEIIUKOE
paBHoBecue. [lonyisinus. HacToTsl
BCTPEYAEMOCTH MPU3HAKA U
ajuiens. YpaBHEeHHE Xapau-
Baitn6epra. I[lomymsiiuun
MEHSIIOTCS: YUCIIEHHOCTD,
MUTpALMs U BEIOOp cympyra.
daKTOpbl, KOTOPHIEC BHIBOJSAT
MOMYJISIIIUIO U3 PaBHOBECHS Xap/au-
Baitn6epra. UucineHHoCTh
nonyssinuu. PoneBas urpa
«9ddekt ocHoBarenms». [peiid
reHoB. Myranuu. Hecnyqaiinoe
ckpemuBanue. N3oisiusi.
[Tonynsiuyunu MEHSIFOTCS:
€CTECTBEHHBII 0TOOp. MexaHu3m
JIEUCTBUS €CTECTBEHHOI'0 0TOOpA.
JIBIOKyIITHN OTOOP.
Monudukanmonsas
M3MEHYMBOCTh. CTaTUCTHYECKUE
0COOEHHOCTH MOIU(PUKALIMOHHOM
m3MeHunBoct. HacnenoBanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKH.
CpenoBas N3MEHYMBOCTh
npusHaka. Koagdumment
HAacIIeyeMOCTH ITpu3Haka. OTBeT
Ha 0TOOp. [louck reHon
KOJINYECTBEHHBIX MMPU3HAKOB.
OnHOHYKIEOTUIHBIE BAPUAHTHI
reHoB. J{HK-uur. IToaHOreHOMHBIM
aHaJu3 aCCOLMAIUN.

«OMBD» HaJl FEHOMOM.
[Toctrenomuas spa. O6patHas
reHetTuka. « OMUKCHBIE»
uccnenoBanus. [Iporeom,
MeTabooM. JlomecTUKaus 1
LEHTPbI TEHETUYECKOTO
pazHoobpaswus. [loncku pacTenuii ¢
«XOPOIIUMUY TTPU3HAKAMHU JIJIS
yenoBeka. LIeHTpsl reHeTnYecKoro
pazHooOpasus. Hukomnait IBanoBu4
Basuios. Cenexnusi.
Kombunarmonnas u ruopuiHast
cenekuus. ['ereposuc.

[IpakTueckoe 3aaHue
«YacToTn! aniene,
TE€HOTUIIOB U
(EeHOTHUTIOBY.
HccnenoBarensckuii
IIPOEKT «AHamu3
TEHETUYECKON
CTPYKTYPbI MOMYJISAUN
(Ha OCHOBE 3aKOHa
Xapnu-Baiinbepra).
Ponesas urpa «3ddexr
OyTBUTIOUYHOTO
TOPJIBIILIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0oTOODY.
HccnenoBarensckue
paboTHI
«MoaudukanroHHast
U3MEHYHUBOCTh
pacTeHHil B mpeienax
BaIlIETO MECTA
KUTEIBCTBAY.
[IpakTueckoe 3agaHue
«ATPOHOMBD».
[IpakTyeckoe 3agaHue
«I'omonornueckue
PAIIbI HACTIEICTBEHHOMN
U3MEHYUBOCTI.




CoXxpaHUTh U U3YyUUTh T€HBI, YTOOBI
MeHATh Oynymiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTuxkym w/mm
HCCIIEI0BATEIILCKUM ITPOEKT:
MeToabl KyTbTUBHUPOBAHUS 1N Vitro
JUISl COXPAHEHUS] TEHETUYECKUX
PECYPCOB PACTCHUHN U JJIS
YCKOPEHHOM CEJIEKIIUU
['eHeTnyeckue NEHTPHI B HAIEN
cTpaHe. [ 1e 3aHnumaroTCs
T€HETUKOWU U TCHOMUKOM JIISI HY K]
CEIIbCKOT0 XO351CTBA.
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