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COJEPKAHUE

[HosicHuTeIbHAS 3aNIMCKA

AKTyaJIbHOCTb U HA3HAYEHHE ITPOrPaMMBI

BapuanTsl peanuzanuu nporpaMmsl U GOpMBbI IPOBEICHUS 3aHATUN
B3aumocBs13b ¢ nporpaMmoi BOCIIUTAaHUS

OcoOeHHOCTH pabOTHI Mearora Mo NporpaMme

Conep:xaHue Kypca BHEYPOUHOM 1eATeJIbHOCTH

Monynb «Kak ;KMBOTHBIE 1 pACTCHHSI TPUCIIOCAOINBAIOTCS» (IBOIOIIMOHHAS KOJIOTHS)
5-6 kiaccel (34 yaca)

Monynb «OCHOBBI paCTEHHEBOACTBa» 7-8 Ki1acchl (68 1yacoB)

Monynb «buotexnonorun» /-8 kiaccel (68 4acoB)

Monyns «MonekyspHble OCHOBBI (hu3roioruu U hapmakoaorun» 9 kiace (68 gacon)
Monyiabs «MonekyisipHbIe OCHOBBI ceekium» 9 kiace (68 yacon)

Ilnanupyembie pe3yJIbTaThl OCBOCHHUSI KypCca BHEYPOUHOM 1esATeJIbHOCTH
JInuHOCTHBIE pE3yNbTATHI

MeranpenMeTHbIE pe3yJIbTaTh

[IpenmeTHBIE pEe3yJIbTATHI

TemaTnueckoe MJIAHMPOBaAHME

Monyne «Kak >KMBOTHBIE M paCTEHHSI TPUCTIOCAOINBAIOTCS (9BOIOIIMOHHAS DKOJIOTH)
5-6 kmaccel (34 Jaca)

Mopynb «OCHOBBI paCTEHHEBOACTBA» 7-8 Kitacchl (68 4acoB)

Monyns «buorexnonorum» 7-8 kinaccel (68 yacoB)

Monynb «MonekyspHble OCHOBBI (U3HOJI0TUHU U (hapMakoiorum» 9 kmacce (68 yacon)
Monynb «MosekyysipHbIe OCHOBHI ceslekimm» 9 kinace (68 yacon)



INOACHUTEJIbBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HavyeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHMsl, OPUEHTUPOBAHA Ha oOOecIeuYeHUe
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ pealiM3allii  JaHHOM  mporpamMMbl  OOycCJOBJ€HAa  caMoOu
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO UHTEPECa peOeHKa, SABJISETCS 3aJI0TOM YMEHHUSI TUIAHUPOBATh
T00BIE ICMCTBUS U BAXKHBIM YCIIOBHUEM YCIICITHOM peasin3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBSI3aHBI C MPOEKTaMU M HUCCICAOBAHMSIMU — B HaykKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENCKON JEATEIBHOCTH.

[Tporpammoii mpenycMoTpeHo (GOpMUPOBaAHHUE COBPEMEHHOTO TEOPETUUECKOTO
YpOBHSI 3HaHWUW, a TaKXEe W TMPAKTUYECKOro OmbiTa paboTel ¢ J1abOpaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monmHOro ydera MOTPEOHOCTEM ydalmuxcsi B MNPOrpaMME HCIOIb3YETCs
nudepeHIMPOBaHHBIA TOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
NOTPEOHOCTH B MHAUBUAYAJIbHOM, MHTEIJICKTYIbHOW 1 TTO3HABATEIILHON JACSTEIHbHOCTH
U Pa3BUTHIO HAYYHO-HCCIIEI0BATEIhCKUX HaBBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOM
B IEPBYID Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIT CTOMKHM HWHTEpec |
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
nesTebHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHOU W
MpO(ECCUOHATIEHON COCTaBIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyyIero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYIIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K TO3HAHHWIO HOBOTO, PACHIMPEHUIO M YIiayOJEHUI0 COOTBETCTBYIOUIUX 3HAHUM, U



MOJIyYEHUI0O HOBBIX B TOM YHCJE MPAKTUYECKHMX HABBIKOB, a TaKXE€ MOTHUBUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBJICHUS! COOCTBEHHON MPOEKTHO-UCCIIEIOBATENBLCKON JIEATENbHOCTH, & TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
HCCIIEIOBAaHUEM HIIM MpoeKToM. [IporpamMMa momMoskeT MIKOJBHUKY B Ooliee TIIyOOKOM
M3YYEHUU MHTEPECYIOIIel ero o01acTi €CTECTBEHHBIX HAyK, a TaK)Ke B MPUOOPETEHUU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBbIKA CAMOCTOSITEJIHOTO PEIICHUs aKTyaJbHBIX HCCIIEOBATEIbCKUX WIIU
MPaKTUYECKUX 3a/ay, BKIIOYAIONIETO0 B ce0s yMEHHEe BUIETh W AaHAITU3UPOBATH
npoOyieMbl, HYXXJAIOMIMeCcss B PEUICHHH, YMEHHE [eTalbHO MpopadaTbiBaTh U
pealln30BbIBaTh CIIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE MPOABIKEHUE K KEeTaeMOMY pe3ysbTary;

— HaBbIKa TF€HEPUPOBAHUS U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K Uy>KUM B3IJIAJ1aM U UJIesIM, 0(pOPMIIEHHBIM
B paboTax Jpyrux JOJAeH, APYTUX aBTOPOB — BIAJETBICB HHTEIUICKTYaIbHOU
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOIO  BBICTYIUIGHMS  @epel  OOJIbIION  ayJUTOpUEH,
apryMEHTUPOBAHUS M OTCTAWBaHUS CBOEH TOUKM 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTHUX B CBOEH MpaBoTe, MIPOABMKEHUS CBOUX
UeH;

— HaBbIKa pabOTHI CO CMEUUATM3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOTPaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
doHIaMU W WHBIMH pecypcaMHu, C KOTOPBIMH MOXET OBITh CBSiI3aHa TMPOEKTHO-
UCCIIEZIOBATENbCKasA ACSITEIbHOCTD UIKOJIbHUKA.

Kpome TOro, paGora IIKOJbHMKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyIeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJI€KBAaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzanuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHATHH.

JlanHass mporpamMma paccuuTaHa Ha padoTy CO UIIKOJIbHUKaMHU 5-9 KIaccos.
[legarory Ba)kHee aKIIEHTHUPOBATh CBOE BHHMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MIPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUaIlIUICS MOJTyyai 3HaHUS B TOM
YICJIC U Yepe3 BHIMOJHEHHE MPAKTUYECKOTO 3a/1aHus, AeJial BHIBOABI U YMO3aKIIOUEHUS
Ha OCHOBAaHMHM CBOETO WCCJICIOBAaHUS, YYMJICS CpPaBHUBATh €ro pe3ylbTaThl C
TECOPETUYECKUM MaTEpHUaJIOM U MCCIEAOBAHUSAMU APYTUX IMKOIBHUKOB. TakuM 00pa3oM,
IIKOJIEHUK OCBOUT OCHOBBI TIPOEKTHO-UCCIIEIOBATENBCKON IEATEIBHOCTH U MTPHOOPETET
HaBBIK KPUTUYECKOTO OTHOIIIEHUS K MaTepuaiy.



[Iporpamma pa3dbuTa Ha MOIYJH, KOTOPHIE MOTYT OBITH HCIIOJB30BaHBI JINOO
4acTU4HO, JMO0 monHocThio. Tak wmonynmb «Kak KMBOTHBIE W pacTEHHUA
PUCTIOCA0INBAIOTCS (IBOJIIOLMOHHASA AKOJIOTHS) MPEANoiaracTcsl Al U3y4eHHUsS B 5
wmm 6 kimacce B TeueHue oxHoro roga (34 uwaca B rox). Moayau «OCHOBBI
pacteHueBoACTBa» M «buorexHonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUH 2-X JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
rog). Bo BTOpoM ciydae BO3MOXKHO MpoOxXokaeHHE obOoux Moxaysie («OCHOBBI
pacTeHueBoACTBa» B 7 wiu 8 kiacce, «buorexnonorumn» B 7 uinu 8 kiacce). AHaIOTUYHO
Moayu «MoJeKyIsIpHbIe OCHOBBI (PM3HOIOTHU U (hapMakosorum» U «MOJEKYIIpHBIC
OCHOBBI CEJIEKIIMI» PAcCUUTaHbl HA 68 YaCOB U MOTYT OBITh pEaIM30BaHbl B TEUCHUH 2-
x Jjet (1o 34 yaca B roa) win B TedeHuu 1 roga (68 yacoB B roa). Bo BTopoM ciydae
BO3MOXHO MPOXOXKJEHUE 000uxX Momayne («MoyeKysspHbIe OCHOBBI CEJIEKIUU» B 8
KJacce, «MoJeKyspHble OCHOBBI (pr3ronoruu u papmakonorun» B 9 kiacce).

MoXHO PEKOMEHJI0BAaTh HCIMOJb30BaTh MoAyiau «Kak >KMBOTHbIE W PaCTCHUS
npucnocadauBaloTcsa», «OCHOBBI PAaCTEHHUEBOJACTBa», «MOJIEKYJISIpHbIE OCHOBBI
CEJICKIIMMU» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOTO ukia (5-9 kinacc no 1 yacy B
HEJIEeNI0) JJIA KJIACCOB arpoOMOTEXHOJIOrMYeckor HampaBieHHoctu. Moaynu «Kak
KUBOTHBIE M pACTEHHUs MpucrocabiuBaroTcs», «buorexnonorun» u «MoleKyasipHbIe
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOIO
mukia (5-9 kmace mo 1 wacy B Henenmoo) Ui KJIacCOB OHMOTEXHOJOTHYCCKOTO WIIH
MEIUIIMHCKOTO HAPaBICHUH.

B3aumocBsa3b ¢ mporpammor BocnutaHus. [Iporpamma kypca BHEYpOYHOU
NesTEeIbHOCTH pa3paboTaHa ¢ Y4eTOM PEKOMEHJAIMKA TMPUMEPHON MPOTpaMMBI
BOCIIUTAHMUS, YIUTHIBAET MICHUXOJIOTO-TIEAAarOrMueCKre 0COOEHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropuii. TO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYaIONIYI0 U BOCIHUTATEIBHYIO
JEeSATENBHOCTD ME1arora, OPUEHTUPOBATh €€ HE TOJIBKO Ha MHTEJUIEKTyaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJIbHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB peaju3alliu MPOrpaMMbl BHEYPOUYHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIMIO B TPUMEPHOI porpamme
BOCIIUTAHUS;

— B BO3MOYXHOCTH KOMIUIEKTOBAHHUSI PAa3HOBO3PACTHBIX TPYII JJI OpraHu3aIuu
npo(OpPUEHTAITMOHHON  JEATETbHOCTU  IIKOJBHUKOB, BOCIHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOM MpOrpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax B3aHATHH IS IIKOJHLHUKOB, O0ECIICYHBAIOIINX
OOJIBIIIYI0O WX BOBJICUYCHHOCTh B COBMECTHYIO C TI€IarOTOM U JIPYTMMHU JI€TbMU
JESITENbHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIIbIX OOLIHOCTEM,
KJIIOYEBOE 3HAUYCHHE KOTOPBIX [IJII BOCIHUTAHUS TOAYEPKUBACTCS MPUMEPHOMN
MpOrpaMMON BOCTTUTAHUSA.



Oco0enHocT padoThI yUnTe s 10 MporpamMme. 3agadya y4yuTesasi COCTOUT B TOM,
yTOOBl  CONPOBOXAATH IpolecC NPO(ECCHOHATBLHON OpHUEHTALMHM  IIKOJIbHHKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPTraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydamerocs. JIMYHOCTHBIX pe3yJIbTaToB
YUUTEIb MOXET JIOCTHYb, YBJIEKass YYEHHMKa COBMECTHOM M HMHTEPECHOH UM 00OUM
NEeATEIbHOCThIO,  YCTAaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOXKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM CO/ICPKAHHUEM.

[IpumepHas cxema NpOBEACHUS 3aHATUHI 10 IPOrpaMMe:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHaa 1o TEME.

2. IloaroroBka K OSKCIEPUMEHTAJIbHOMY 3aHATUIO, OOCYKIEHHE OOBEKTOB IS
IPAKTUYECKOTO 3aHITHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOCHUE METOHOIOTHH
JAHHOTO SKCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTH JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
OOCYyIUTh OOBEKTBI, KOTOpblE YUYEHUK OyIeT UCClenoBaTb, COCTABUTh IUIAH
DKCIIEPUMEHTA.

5. [loMoub y4eHHKY IPOAHAIU3UPOBATH PE3YNIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaTbl NPOEKTHO-UCCIEA0BATENBCKON AEATENbHOCTH KOJIBHUKOB
MOXHO B TMPOIECCE 3allUThl MMM CBOMX pabOT B paMKax LIKOJIbHOW HAy4dHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTHU

Moayab «Kak )KHBOTHbIE M PACTEHHS PUCIIOCAOIMBAIOTCS» (IBOJTIOIMOHHAS
3K0J0THs) 5-6 Kiacchl (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoliCTBa M CTPOCHHME >KUBBIX OpPraHU3MOB (CTpoeHHE KIeTKu). Bua, ocoOp —
OpraHu3M Kak efuHas cuctema. Apantanuu (npucnocodnenus). [lonstue romeocrasa
®KUBOTO opranuszma. CriocoObl ero nojajiepKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. MccienoBarenbckue padbotel «Bcee
(cuHubl, 0enku, 6epe3sl U T.11.) OfUHAKOBbIE? DOTOKBECTY.

Orpannuenuss mopdosnorndeckux u (Gusnosornueckux agantanuii. [logemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MaJICHbKUMHU, BCESIHBIM.
[TpakTuyeckas padora «CocraBisieM KHUTY PEKOPJAOB PAaCTEHUU M KUBOTHBIX HAIIIETO
Kpash».

2. Bnusanue oxpyxcarowieini cpeowt na sncugwte opzanusmol (12 uacoes)

dakTopbl OKpYKaIOIIeH cpelbl (a0MOTHUECKUE, OMOTUYCCKHE, aHTPOTIOICHHBIE).
[Ipumepbr  abuoTuueckux  (PaKTOPOB, OKa3bIBAIOUIMX OCHOBHOE BIUSHHE Ha
KUBHEACATEIHOCTh  JKMBBIX  OPraHU3MOB:  TeMIepaTrypa, CBET,  BIIAKHOCTb.
[IpakTueckoe 3anstue «l{BeT u Temno» (KyOMKH JbJa B3BECUTh, MOJOKUTh B YAIlKH
[letpu Ha pasHolBeTHYIO Oymary, yepe3 30 MUHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «luddysus BemecTs B Boje (pacTBOPHI)», «/[BukeHue
pacTBOpoB TO 1BETKY». [IpakTuueckoe 3aHstHe «Jlem 1utaBaeTr B Boje (akcOeprw,
3amep3aHue BoA0eMOB)». [IpakTudeckoe 3anstue «Jleg nmpu 3amep3aHun pacuIupsieTcs»
(pa3pyiienue kamMHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTM  NPHUCHOCOOJICHHS]  JKUBBIX  OpPraHM3MOB K
abuotnueckum (akrtopam. [IpucrnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (DaKTOpam:
TeMIiepaTypa, BIaXHOCTh U cBeT. I[Ipaktuueckoe 3ansitue «lllyba» (xkyOuku baa
3aBEpHYTH B pa3HbI MaTepual, B3BecuTh). [Ipaktnueckoe 3anstue «[IMrMeHTh (MOXKHO
pa3enuTh Ha BaTMaHe KpacuTenu u3 QuomacrepoB». [Ipaktuueckoe 3anarue «Kak
YKUBOTHBIC TIJIABAIOT B BOJIe» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBarenbckue paboThl «BrnusiHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBbI)
Ha pPACTEHUS B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (HA JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus rcusvix opeanuzmos (4 uaca)

buotnueckue (bakTophI. 3aKOHOMEPHOCTHU pa3BUTHUSA ME>KBUIOBBIX
B3auMOOTHOIIeHUH. KodsBosomnus (XUIHUK-KEPTBA; Mapa3uT-XO3IUH) IBOJIOLUS
ctpareruii noObiBanus numy. ConnanbHOCTh. Buasi-Bcenenmpl. [lepedens pacteHmii-
Bpeautenen. MccnenoBarensckas pabora «HaOmoneHus 3a B3aMMOOTHOIICHHUSIMHU



YKUBOTHBIX MTPU AOOBIBAHUY MWLM (KOPMYIUKH IS IITULL, ISl TOPOJICKUX MIIM CEITBCKHUX
KUBOTHBIX). BeO-kamepwr». HccnenoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEHl MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuii u yxcusomusvix? (6 uacos)

AnTponorenHsie akropsl. [IpaBaa au, 4TO NEPBOOBITHBIE JIFOIN KU B TADMOHUU
¢ npuponoi. OroMaNIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHU. 3a4eM CracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO Aeyarb. KyJIbTypHbBIE pacTeHHS W WX JIHUKUE MPEIKH.
[ToueMy Ba)kHO MX COXpaHATh. PazHOOOpa3ue KyJabTYpHBIX PACTEHUH U UX 3HAUYEHUE B
KU3HU dyenoBeka. KpacHas kaura Barei Tepputopun. Ocob0 oxpaHseMble TEPPUTOPUH,
3anoBegHUKH Poccuum u wmupa. Ilpaktuueckas pabora «Pa3sHooOpaszue KyIbTypHBIX
PACTEHMI B BallleM PETHOHEY.

HccnenoBarenbckas padota «BiusHHEe aHTPONOTreHHBIX (PAKTOPOB HA Pa3BUTHE
pPacTeHUi B TOPO/IE/HACETIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamem pernoHe — YyHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa U3 BaxkHEHINUX 000104eKk 3eMind. YTO Takoe «3KOJIOTMYECKHE
HUIIW» U Kak OHU Qopmupytorcsa? dopmupoBaHHEe 3HaHUM MO OMOpPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBEJCHUYECKHX  MPUCHOCOONEHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUIbI. Pa3Burtue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOs — OINUCaHUE
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HaOJIOICHUS.

Moayab «OcHOBBI pacTeHHEBOACTBA» /-8 Kiacchl (68 yacoB)
1. Beéeoenue ¢ pacmenuesoocmeo (2 uaca)

Uto-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (PAKTOPHI BBIpAIIUBAHUS PACTECHUM.
Hcropust pa3BUTHs arpoXxuMuyeckux 3HaHui (padotrsl M.B. Jlomonocoga, 0. JIubuxa,
Bbyccenro, B.B. JlokyuaeBa, K.A. Tumupszena, I[1.A. Kocteruesa, [[.H. [IpsHuninukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBmiia TOCTAHOBKM arposkcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BrIOOp TeMbI, COCTaBICHUE THIOTE3bI, 1IN U 3aJlady SKCIEPUMEHTa I10
BBIDAIIMBAHUIO PACTEHU B KOHTpojupyemou cpene. KoHTposu, MNOBTOPHOCTH,
npoBelieHue dKcrnepuMeHTta. [lnanupoBanue skcnepumenTa. OIlleHKa pe3ysibTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIUSIONME HA TPOPACTaHHE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTJIOTOJUYHOTO BBIPAIIMBAHMS CalaTOB U MUKPO3EJICHH



B KOHTPOJUPYEMBIX HMCKYCCTBEHHBIX ycloBuUsiX. COOp yCTaHOBKH MJisi BBIpAIlMBAaHUS
PaCTEHHI B KOHTPOJIMPYEMBIX YCIOBHSIX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Poip XuMHUECKUX 2JIEMEHTOB B TUTAHUU pacTeHuil. [lonydeHne nuTaTenbHbIX
BeniecTB pacTeHusIMU. [IpakTudeckas pabora «CxeMbl TUTaTEIbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJi MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHu4eckue, MHUHEpalbHble, MHUKpOOHOIOruYecKkue. THIb
NUTaHus pacTeHuil. Bo3aymHoe M MuHepaibHOE (KOpPHEBOE) IMUTAaHWE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEUIECTB PACTECHUM: BOCXOIAIIMA W HUCXOIAIIUA TOK.
Baxneiimue kanuitabie, pochopHbIe U a30THBIE yI00peHus, ux cBoicTBa. [IpocThie u
cinoxHueie ynobpenus. [Ipaktuueckass pabora «lIpaBuna cmemmBaHusi yaoOpeHHIN»
[Ipaktrueckas padota «lluTaHue pacTeHU: TEXHONOTUS IPUTOTOBJIEHUS MUTATEIbHBIX
PAcTBOPOB ISl PA3HBIX KYJIBTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpart. I[lpakTuueckas padora
«MOHUTOPUHT MUHEPAIIBHOTO MMUTAHUS PACTEHUID.

OcoOEHHOCTM MHUTaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B JKU3HU
pactennii. DOpMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Hctounuku docdopa nus pacrenus. 3HaueHue pochopcoaepkaiux coeTUHEHUN
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B s3HEPreTHueckoM OOMEHE.

Bnugaue kanmus Ha (QU3MYECKHE CBOWMCTBAa MPOTOIIAa3Mbl, Ha (PEpMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb kanus B nmoaaepKaHUM HOHHOTO
OaslaHca B TKaHSX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpykTypooOpa3oBarenbHas poJib KalbliUs. Y4acTue B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryJsiiius Ux
IIPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTabosiM3Me pacTeHuil. Marauii B coctaBe XJiopoduuia,
CXOJCTBO XJIOpO(UIUIa U TeMOTJIOOMHA KaK CBUAETENIBCTBO €JUHCTBA OPraHUYECKOIO
MHpa.

Cepa 1 ero OCHOBHBIE COEJUHEHHS], UX POJIb B CTPYKTYPHOM OpraHu3aluu KIETKH,
y4acTUE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [lpencTtaBneHus o poiid MHUKpPODJIEMEHTOB B MeTabOJIU3Me
pactrenuil. OCOOCHHOCTH TMOCTYIIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUM.

PacturenpHas IuMarHocTMKa W METOAbl MIACHTU(UKAIIMM HEAOCTaTKa/U30bITKa
aneMeHTOB nutanus. [IpakTuueckas pabora «PacturenpHas JUArHOCTUKAY.

UccnenoBarennbckas padota «OrieHKa COCTOSTHHSI KOMHATHBIX PACTEHUHN, paCTEHUHN
Ha IIKOJIbHON TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJOTHYECKUX COCTOSIHUU (TpH



HAJTUYUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3jIUYHBIX AJIEMEHTOB Ha
COCTOSTHHE PaCTCHHH (COCTABICHHUE PA3IMYHBIX TIOJJKOPMOK )».

4. Pezynamoput pocma pacmenuit. 3awguma pacmenuii (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOEPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcum3oBasi KUCIOTa U HEKOTOpbIe (DEHOJIBHBIE BellecTBa (MKyMapoBas, KOpUYHAs,
CaJIMIIMIIOBas K-Thl), 2. CHUHTETUUECKHE (MOp(aKTHHBI, peTapAaHThl, Ae(OJHaHTHI,
JICCUKaHThl, repOuiuasl). OUTOMOHUTOPHUHT M OICHKAa COCTOSHUS PaCcTEHHI.
CoBpemenHble crnocoObl MOHUTOpHHTA. [IpakThnyeckass pabora «OUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEeHHBIE CIOCOOBI MOHUTOPUHT .

HccnenoBatenbckas paboTa «BnusiHre TeTepoaykCcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3TMUHBIX PACTEHUNY.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«VHCeKTapuu: MpaBuiia U yCIOBUS Pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennan Kyaiomypol, ux npuMeHeHue 6 6blpauiueanuu
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

BojaHnasi, mecyaHas M MOYBEHHAsl KyJbTYpbl, UX NPUMEHEHHE B BbIPAIMBAHUH
pactenuil. [IpoBeaenue Boabl B KOpHE U cTedisie pactenuil. [Ipaktuueckas padora
«KopHeBoe naBiieHue».

Boaubiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHIL (HaKTOPhI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYEHNE MEXaHU3MA PETYIISLMN UCIIAPEHUS BJIaru pacCTEHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusHUE yCIIOBUW COAEpKAHMUS PACTEHHM Ha
KOJINYECTBO YCTBHUILD.

@OTOCHMHTE3 — YHUKaJbHBII mpouecc pacTteHuid. TemHOBass W cBeTOBasi (pazbl
¢dorocunHTe3a. 3HaueHUue POTOCUHTE3A I KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANbHASL ~ JIMAaTHOCTUKA PpPACTEHUH MO  aKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xyopopmwmia A u b, onenka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSAIOMINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB TOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH 1ipu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[IpakTuyeckas pabota «/[pixaHue pacTeHuii: OIICHKAa HHTCHCUBHOCTH JILIXaHUS PACTCHHMA
U TUIOJIOBY.

HccnenoBatenbckue paboTel: «BnusHue cnoco0a BbeIpammBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbl BHECEHHMSI) Ha POCT U PAa3BUTHUS PA3TUUHBIX PACTEHUID.



6. Kynemypuoie pacmenus. Coepemennsie acnekmol cenexkyuu (20 uacos)

Kak denoBek crtan ucnonb3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIN3ALUU
YeJI0BEKa U OJIOMAalllHMBaHuA pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM PACTEHUS M IKUBOTHBIE, KOTOpPBIE JKHUBYT pAIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOXKHO JIM CUUTATH TapaKaHA OJOMAIIHEHHBIM KUBOTHBIM 7

HacmencTBeHHOCTh M MU3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocth. Bunbl uszmenunBocTh. [lpaktuueckass pabora «MoaudukaroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxiiennoBeie kuciaoTsl. JIokanu3anuss T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kietok. Pemmukanus JJHK. OcHoBHast norma mosnekynsipHoit Ouonoruu. Tpanckpunuus.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytamus Ha OyrepOpoje
(1106011 00BEKT W3 TpeAblayliel paboThl, TlIe W3MEHEHHE WHCTPYKIMU TMPUBEAET K
M3MEHEHUIO BHEIIHETO BHJ1a OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M Te€HETHYeCKoe pa3zHoobOpasue. UTo Takoe
reHOaHk? 3ayeM COXpaHATh I€HETHYECKHE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHCHHS TCHETUYECKHUX PECYPCOB pacTeHHH (ex situ u in situ).

3nauenne padbor H.M. BaBunoBa. 3akoH romMonorudeckux psiaoB. LIeHTpsI
MPOUCXOXKIAEHUS KylIbTypHbIX pacteHuid H.M. BasumoBa u IL.M. XKykosckoro.
[Ipaktrueckas pabota o rpynnam «OTKy/1a Ha HalIuX CTOJIax (PYKThI/OBOITH/3IAKI.

OcHoBHblE MeTOAbl cenekuuu. ['nbpummzanus. @opmbl oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJIEKIMH: YIIYYIICHUE YpPOKAHOCTHU, YCTOMYMBOCTH K OMOTUYECKUM U
abnotnueckuMm ¢akrtopam. [Ipakruueckas padora «BripanmBaem ropox. Kak nposectu
CKpELIMBAaHUE Yy TOPOXA».

Ecte nu xu3Hp B mpoOupke? BHOTEXHOJOrUs KYyJbTYPHBIX pPAaCTCHUMH.
UccnenoBatenbckass pabota «BpelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCIIOJIB30BATbCSl  PE3YyJIbTaTaMH MPEABIAYIIUX HKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB AJI PACTECHUH ).

Kak  genmoBexk  Moxker  momudummpoBath — pactenus? — ['eHermueckoe
penaktupoBanue. COBpEMEHHbIE  NOAXOABl W JOCTHXKEHHS  T€HETHYECKOIro
penaktupoBaHusi  pactenumit. [Ipaktuueckass pabora  «I'€HOMHBIE  HOMXHUIIBI
(MmonenupoBanue padoTsl cucteMbl CRISP-Cas).

7. Pacmumenvnasn npooykuus. (8 uacos)
HanzeMHble 1 moja3emMHble opranbl pacteHuil. [lober u BUIOM3MEHEHHBIN MOOer
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUH.
[TonsiTue o0 KayecTBe TMPOAYKTOB TmUTaHusA. [IpoOreMbl KOHKYpEeHIIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKU U CPEIICTBA



COXpaHeHus mponaykToB mnuTaHus. llpaktuueckas pabora «llpenenbHO nomMycTHMBIE
koHueHtpauuu (IIJK) u meTonsl KOHTpoIsi 0€30MaCHOCTH PACTUTENBHBIX MPOJYKTOB
IATAHUSD.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KaueCcTBa BBIPAIICHHONW MUKPO3€eJIeHW» (JIM0O0 CBOSI, TMOO U3 Mara3uHa).

XUMHYECKUT AHAIN3 POJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Torenmmmometpus. Xpomartorpadus. [Ipaktuueckas padota «MeToabl OIEHKH KauyecTBa
PACTUTENBHOW MPOIYKIHUU: XPAaHEHUE M COXPAHHOCTh MUTATEIbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpYIOBaHHUIO).

Uccnenoparenbckas pabora «Omnpenenenue ButamuHa C MeTooM 0OpaTHOTO
TUTPOBAHUS B TUIOIAX Ha PA3HOM CPOKE (CIOCO0E) XpaHEHUS.

Monyan «broTexHonorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTe OMOTEXHOJIOTMU. 3adyeM YEJOBEKY OMOTEXHOJIOTMH, B YEM HX
MIPEUMYILECTBO MEPEA XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokaranuzatopsl. IIpakTuueckass pabora «IIpumepbl HpUMeHEHUs OMOIOTHMYECKHUX
O0OBEKTOB B TBOEH KU3HI.

Colpbe 111 OMOCHHTE3a M OIIEHKa €ro OMOJIOrM4ecKol HEeHHOCTU. OCHOBHBIE
HMCTOYHHMKHM YIJIepojaa, a3oTa, (ocdopa, MuxposnemeHToB. HcciaenoBaHHe HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATENBHBIX CpPEel, B TOM 4YHCIIEC BKIIOYAIOIMIHUX OHOCTUMYISATOPHI U JIPYyTrHe
AJIEMEHTHI YIIPABJICHUS U ONITUMU3ALIMU [TPOLIECCOB OMOCUHTE3a. MeTo/1bl ONITUMU3ALIUN
NUTATEJBHBIX CPEN.

2. Muxkpoouonozus (12 uacos)

[lonoxeHnue NPOKAPUOTOB B CHUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOi kineTku. Knaccudukanus O0akrepuit. Mopdomnorus 6axrepuii. [Ipoctbie
U CIOXKHBIE METOAbl OKpallMBaHWUs OakTepuil. Puznonorusi OakTepuil: NHUTaHUE,
IbIXaHHE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM ApxXeu (3KCTpeMO(UIBLHOCTD,
0COOEHHOCTH CcTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpENapaThl
Oaktepuil. OmpeneneHue (GopMbl MPEUIOKEHHBIX KYJIbTYp MHUKPOOPTaHU3MOB,
UCIIONIB3YSl MPOCTOM MeToa okpacku» JlaboparopHas pabGorta «OrmpeneneHue TUIa
KJIETOYHOM CTEHKU METOJ0M OKpamuBaHus o ['pamy» (Mpu HaaIu4uK peaKTHUBOB).

MosiouHokucioe W crnupToBoe OpoxkeHue. PoOTOTpoPHBIE U XEMOTpO(dHBIE
Oaktepun. Kunetmueckoe  omucaHuMe — mpolecca  pocTa  MUKPOOPTaHU3MOB.
OKCNOHEHIMalbHass ~ MojJenb  pocta. KunHetnka rulen  MUKpPOOPTaHU3MOB.
JIaboparopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MMPENAPATOB MOJIOYHOKHUCIIBIX
OakTepuiny.



[Tatorennsie OakTepuu. UymHas majgouka v 4epHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkyne3. Mctopust 60pn0bI ¢ 6akTepuanbHbiMu HHGeknusamu. JlabopaTopHas paborta
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KyJIbTypbl OakTepuii. Meron pa3BeneHMil. MeTon  HCTOMIAIOIIETO  IITPHXAY.
JlabopatopHass pabota «Mopdonorudyeckas XapaKTepUCTHKA BBIACICHHONW YHCTOM
KYJBTYpPBbI: XapaKTEPUCTUKA KOJIOHUH, (PopMa OaKTEpHil, TUM KJICTOYHOU CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U C
noOaBiieHus aHTUOMOTUKOBY HccnemoBarenbckas pabora «llomck MuUKpoopraHU3MOB
o0JagaronMX aHTarOHUCTUYECKOW aKTUBHOCTBION.

[Ipumenenue OakTepuii uenoBekoM. KuHeTHueckoe omucaHue OWOCHUHTE3a
MPOAYKTOB MHUKpoOOpraHusmamu. bakrtepun, KOoTOpble MOTYT pasjiaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieneHrne MOJIOYHOKUCIIBIX OAKTEpUiA, UCCIIEIOBAHUE UX
AKTUBHOCTW.

Muxkpoopranusmsl B arpoOUOTEeXHOIOTHH. VICKyCcCTBEHHBIE aCCOIMAIIMK PACTEHUIN
¢ MuKpoopranuzmamu. MccnenoBatenbckas padoTta «Boijenenne GakTepuil moie3HbIX
IUUT paCTCHUI.

3. dykapuomuueckue opzanHuzmvl 6 Ouomexmosiocuu (niaecHesvle 2puobl,
opoxcicu, éooopocau) (12 wacos)

[1necHeBbie rprOBI MPOIYIIEHTH OMOJOTUYECKUA AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapomuileToB. McTopus HCHOIB30BaHMS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxenusi. JlabopatopHast pabota «lloacuer kieTok Apoxxed B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIIUpTa M YrJieKuciaoro rasza». lloiydyeHue BTOPUYHBIX METAOOJUTOB B JIPONIKAX.
Jpoxoku Kak MpoayeHThl OnoToriuB. [lomydeHue 11eneBbix OEIKOB B IPOKIKAX.

Oco00EHHOCTH BETE€TATUBHOTO U TOJOBOTO Pa3MHOKEHHS Yy IPOXKIKEH, 3HAUCHHUE
M3yYEHHS] MHTO3a WU I[MTOKHWHE3a MJi1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JIPOMKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH IPOXKEH U rprOOB, MMOUCKA
MUIIIEHEW (YHTUIUIOB U pa3pabOTKU HOBBIX JICKAPCTBEHHBIX IpenapaTos.
JlaGopatropnass pabota «HaOmtogeHue  pa3MHOXKEHUSI  JPOXKIKEBBIX  KIETOKY.
[IpakTuyeckas padorta «llosydenue TBopora u kedupa Ha OCHOBE MOJOUYHOKHCIIBIX
Oakrepuit». Ilpaktuueckas padbora «OCHOBHbIE BUIBI KBaca U UX XapaKTEPUCTHKA»
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl MPOU3BOJACTBA KBACa.
[Ipaktuueckas pabora «CpaBHUTEIBHBIA aHAIM3 PA3BUTHUS NPOXOKEH B a’pOOHBIX U
aHa’POOHBIX  ycioBuUsix». llpakTudeckas pabota «MeToabl OIICHKH CBOMCTB



XJIeOOTMeKapHbIX apoicked. OCOOCHHOCTH MPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxokei». MccnenoBaTenbckas pabota «BrusHue QU3NKO-XUMUYECKHX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJOTHYECKOW MPOAYKIMU (KBac, kedup, covip, xyied u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHonornyeckue MeTO/bl OYUCTKU TBEPHBIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0JI0B mpou3BoACTB. CTouHble BOJBI. CXEMBI OYUCTKH. BHOPHUIBTPHI, adpOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnonp30BaHne BOJOPOCIEH B OUMCTKE CTOYHBIX BoJ. MccienoBaTenbekas paboTa
«Bnusuue dpusznko-xuMuueckux Gpaxtopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
WN3menunBocTh. Buasl usmenHunBocTh. IlpakTmueckas paborta «MoaudukanuoHHas
M3MEHYUBOCTD (JINCThS, UTOJIKH C OJTHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCUTENb HACJIEACTBEHHOCTH M HW3MEHYHMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kiertok. Permmukanus JJHK. OcHoBHast torma MosekysisipHoi ononoruu. TpaHCKpUITLIHSL.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytamus Ha OytepOpoje
(/00011 00BEKT U3 Mpeaplaylied padoThl, I/Ie U3MEHEHUE WHCTPYKLMU IMPHUBEAET K
M3MEHEHHIO BHEITHETO BHJIa 00BEKTA)».

5. Bupyconocusa. (6 uacos)

[TonoxeHne BUPYyCOB B CUCTEME OPraHNMYECKOro Mupa. CTPYKTypa U XUMUYECKHM
coctaB BupycoB. Kiaccudukanus BupycoB. Pempoaykius BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (PHJIbMa O BUpYCaXx.

Bupycsl - Bo30yauTenu nHpexkuuoHHbix 0oae3nein. OHkoBUpYychl. bakrepuodaru:
CTpOCHHME, CBOWCTBa, mnpumeHeHue. lIpaktuueckas paborta. «MeTon pa3BeACHUI
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue metoapr 60pHOBI ¢ BUpyCaMH.

6. I'ennas unscenepus u ouomexuonozuu. (8 uacos)

OcHoBbI reHHOU uHXXeHepuu. Bekropa. Crnenuduueckue dhepMeHTbl OakTepHil.
[IpakTtuueckass pabora «DHIOHYKIJIEa3bl pecTpUKUUU (paboTa C HYKICOTHAHBIMU
NOCIIEA0BATEIBHOCTIMU Ha Oymare)».

buortexHonornu npoaykiuu O0eakoB B OakTepUaIbHBIX KyJIbTypax. JlocTikeHus
T€HHON MH)XEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema amanTHBHOTO HMMMYHHTETa OaKTEepwii W apXei.



[TpakTrdaeckas pabora «I'eHrble HOXHHLBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»

I'MO. Metoas! nosmyuenust ' MO. Urpa-nuckyccust « Belurpaii rpanT Ha CO3/1aHKe
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JlomecTuKanus OCHOBHBIE JOMAITHUE KUBOTHBIC, COBPEMEHHBIEC IKCIIEPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukanus, Bce JIM PAacTCHHUS W >KHBOTHBIC,
KOTOpBIC J>KHBYT PSAJOM C YEJIOBEKOM WM OJOMAITHUBAIOTCSA? MOXHO JIM CYHTATh
TapakaHa OJIOMAITHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOABl B KUBOTHOBOJICTBE: TPAHCIUIAHTAIIUSA 3MOPHUOHOB,
XUMEPHBIC  JKUBOTHBIC, KJIOHMpoBaHWe. IIpaktmueckas pabora «Metoauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHBIC OOJIE3HM WUBOTHBIX M POJIb TATOTEHHBIX MHUKPOOPTaHU3MOB U
apa3uToB B PA3BUTUH 3a00JICBAaHUH JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M0OOYHOE (OTPUIIATENFHOE) BO3ICHCTBUM aHTUOMOTHKOB Ha OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IIEM W 3aJa4ydl BETCPUHAPUU. BHOTEXHOJOTHS KOPMOBBIX TPEMapaToOB.
[Tpaktrueckas pabora «CocraBieHrne paryioHa MATAHUS KUBOTHOTO, pacyeT PacxoJI0B
Ha coaepxkanue». McciemoBatenbckas pabota «OreHka KadecTBa MOJOYHOU
MIPOTYKITAW.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTOnbl cenekuuu. [ ubpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckuM (paktopam. Ilpaktudeckas padora «BripammBaem ropox. Kak nposectu
CKpELIMBaHUE y TOpOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX PAacCTEHUH,
['mbpunuzanus, oTHaJeHHas TUOpUAM3alUsI, HCKYCCTBEHHBIM OTOOp, TeTEpO3uC,
TpaHchopMalMsi, MyTareHe3, FeHETUUYEeCKOe peaakThupoBaHue). Vcropus cenexkuuu B
Poccun n mupe, ucTopust pa3BUTHSL BAXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYeCcKas WHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHuil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-ruazMup. I'enbl T-JTHK. MoJekynspHO-TEHETUYECKUE MEXaHU3MBI
TpaHchopmanmu. ['eHeTnueckoe pemaktupoBaHue. COBpEeMEHHbIE MOAXOAbl U
JOCTH)KEHUSI TEHETUYECKOTO peakTUpoBaHusi pacteHuid. [Ipaktuyeckas padora
«["eHOMHBIE HOXKHUIIBI (MOeTpoBanue padoThl cucteMbl CRISP-Cas).

Ecte mu xu3Hp B mpoOupke? buorexHomorHs KyJIbTYpHBIX PaCTEHUH.



UccnenoBatenbckas pabora «BelpammBanue pacTeHuii B npoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIIYIIMX SKCIEPUMEHTOB [0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsl PACTCHU )».

Moayab «MoJiekyasipHble 0CHOBBI (U3H0JI0TUM U Gapmakogorum» 9 kiace
(68 gyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble (pOpMBI
KHCJIOPOJIA, X MOJIYYEHUE, HEUTpaAIA3alsl.

MakpoasieMeHThI: TIPOLIEHT COJIEpKaHUsl B OpraHU3Me, BbINOJHsAeMast (PYyHKIHS,
colepkaHue B mpojaykrax nutaHus. Ca2+ - cBsi3bIBalomue O€IKd, JENOHHPOBAHUE
KaJIbLUsL, PETYJISINUs YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI Io4YeK. Mg — cTpoeHue
xjiopoduiia, €ro akTUBaIKs COJIHEUHOM SHEPIrUeH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJIAX COJIEpP)KaTCs, BBINOJHsAEMAas (DyHKIUS,
COZIEpKaHUE B MpOoAyKTax nuTtanus. [locmencTBus nepeno3npoBKU MUKPOIJIEMEHTAMM.
Fe — ycBauBaembie THUIBI COCAMHEHHWM >keie3a. [ eMONpPOTEHHBI, TE€MOIMAHUH,
muToxpombl. CU — ycBoeHME M TpaHCHOpT Menu. benku, conepkaiue Menb.
[TaTonornyeckue cuHapoMbel MeHke U BuibcoHa, cBsi3aHHBIE ¢ META00JIM3MOM MEJIH.

TokcuuHble 371eMeHTHl llepuoandeckol cucTemsl Ui opraHusMa. BimsHue
HEJIOCTaTKa MAaKpO ¥ MUKPOAJIEMEHTOB Ha KUBBIE OPraHU3MBI.

UccnenoBarenbckass  pabora  «KomuuecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPODJIEMEHTOB WM BUTAMUHOB B IUILIEBBIX ITPOTYKTaX»

Kupsl. 3a0oneBaHus YeI0BEKa, CBA3aHHBIE C HAPYIICHUSMHU KUPOBOIO OOMEHA.
JucnunuaemMun.

VYrneBoabl. 3aboseBaHUsl 4YeJIOBEKa, CBSI3aHHBbIE C HApPYLIECHUSMHU YIIJIEBOAHOIO
obmena. CaxapHblii TuadeT.

benku. Crpoenue. 3a001eBaHuUs Y€I0BEKA, CBI3aHHbIE C HAPYUICHUSIMH OEJIKOBOTO
oOmena. @yHkiuu 6enkoB. epmentsl. Mexanusm aeiictBusi. Kiaccsl ppepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktudeckoe 3anathe «KauecTBEHHbIE peEakIMU Ha
opraHudeckue MoJiekyab». IIpaktuueckoe 3anarue «JleHarypauusi — OEJIKOB»
[Ipaktnueckoe 3ansatue «M3ydeHrne akTHUBHOCTH aMUJIA3bD».

BuTtamuHsbl x)upopacTBopuMsble, BogopactBopuMsble. [IpeBpalienne BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUUYECKUX peakiuil. buosHepreTudeckue MpoIecChI.
I'mukonus. Huxn Kpebcea. Llenp nepeHoca 351eKTpoHOB. OKUCICHHUE KUPHBIX KHUCIOT.
Karabanusm amuHokucnor. ['moxkoHeoreHe3. CHHTE3 yIJIeBOJOB, OEJIKOB, >KHUPOB.
Mertabonutuueckue 3a0oseBanus. Ilpaktudeckoe 3aHsTue «Pemienne 3amau  Ha
SHEPIreTUICCKUN OOMEH.

Knerka. [Tousatue memOpanbl. @yHkuun MmemMOpaH. Buspl Tpancmnopra B KJIETKY.



MemOpannbsie opraHouabpl. 3a0oneBaHHUS CBsI3aHHBIE C HapylIeHHEM paboThI
MEMOpaHHBIX OpraHey, OOJIe3HH HAKOIUICHHA. THUIBl KOHTAaKTOB MEXIy KJIETKaMH.
3HaueHUE MEXKJIETOYHOW KOMMYHHUKAIIMU JJIg 370pOBbsi opraHusma. l[Ipaktuueckoe
3aHsATHE «/lnanus (KiIeTouka Tpayoe)».

Aapo. VYpoBHM  yNakoBKM  XpoOMaTHMHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HemeMmOpanHbie OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUS MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHHUs. [IpakTuyeckas pabora
«Boimenenne JIHK w3 OGananay. Ilpaktmueckas pabota «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoirsio
ceKkTpopoToMeTpun» (IpU HATUYUU 000PYAOBaAHUSA).

Marpuunsie cuHTe3bl. Perukanus — OCHOBa KJIETOYHOro aeiieHud. [IpuHiumnb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padora «I1LP (Mmonens amrmndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMenenus B crpoenuu [JHK. ITpunuune! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuina mpoMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemieHue 3amady Ha T€HETUYECKHM
ko1 Tpancmsus. [Ipaktuueckas padora «DonauHT OEIKOBY.

Opranuzanusi reHomMa BUPYCOB IIpOTHBOBUpYCHBIE CpElICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii ~ AHTHOaKTEpUATbHBIC npenaparsl.
UccnenoBarenbckas pabora «PacnpocTpaHeHre aHTUOMOTHKOPE3UCTEHTHBIX OaKTEpUin»

Opranuzaiusi TeHOMa 3yKapuoT I['eHomHOe pepaktupoBaHue. IIpakThueckas
pabora «PaboTa B COBPEMEHHBIX T€HETHYECKUX 0a3ax maHHbIX. [IpoBemenue In silico
aHaJuM3a IoCIeI0BAaTEIbHOCTEN TEHOBY.

3. @apmaxonozusn (28 uacos)

[Tonsitue o nexkapcrBax. [IpuHIMIIBI TOAX0/1a K TMOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpeIeTICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUTUIX).

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOiust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JIEKAPCTBEHHBIX
BemecTB. ['eHbl n 6enku nepBoit daszsl buorpanchopmaruu. [yt BeIBEACHUS JTEKapCTB
W3 opraHusMa. OKCKpenus © onuMmuHarms. [eHsl u  Oenku  BTOpoil  (paswr
ouotpanchopmarmu. dapmakonuHamuka. ['maBHOe W ToOOYHOE, pPe30pOTUBHOE U
MECTHOE, IPAMOE, HEMPsIMOE U pedIeKTOpHOE IeHCTBHE.

Buner B3aumopeiicTBus yekapctB. CHHEPTrU3M W aHTarOHW3M MPU COBMECTHOM



JNENCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIEC KaHaJbl, KATAIMTUYECKUE U compsikeHHbIe ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
LUTOIUIA3MAaTUYECKUE U AJIepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSL.
CenekTHBHOCTh (M30MPATETLHOCTh) JEUCTBUS, CBS3h «XHMHUYECKas CTPYKTypa —
dapmakooruyecKas akTHBHOCTh BEIIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHbli  MeXaHU3M JedcTBUS HW  (papmakojoruueckue CBoHcTBa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB U Kypapenoo0HbIX CPEACTB.
@apMaKkoJIOTUYECKAas] ~ PEryisiius  aKTUBHOCTH  aJIpEHEPrMYEeCKOro  CHHArca.
AIpEeHOMHUMETHKH, aAPEeHOOIOKATOPHI, CUMITATONUTHKH. [IpakTudeckas padbora
«BnusHMe anpeHanvHa Ha cepJieuHbIe COKpaleHus (IporpaMMHOE 00ECIIEUEHUE)».

MonekynsipHas (papmakogorusi aHTHAJUIEPTUYECKUX CPENCTB. [ MCTaMUHOBBIE
pEeLeNnTOophl: THUIIBI, MOJIEKYJsApHas opranu3zanus. CtabwimzaTopbl MEeMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JICUCTBUS, 0COOCHHOCTH KJIMHUYECKOTO MPUMEHEHHUS],
TOYKH MPUIIOKEHUS IEUCTBUS THTMOUTOPOB JTUMUIAHBIX MEAUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
UMMyHUTeTa. DPapMaAKOJIOTUYECKAsT XAapaKTEPUCTUKA WHTEPICUKUHOB: IOJIyYEHHUE,
MEXaHMU3M JIeiCcTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3MUOIOTUH OCTPO(HA30BOr0 OTBETA,
MeAuanns BOCIaieHUsI. MONEKYIApHBIN MEXaHU3M IMTPOTUBOBOCIIAIUTELHOTO ICUCTBHS
IIOKOKOPTHUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEICTB.
[Ipaktuueckas pabota «I ucTonornyecKkre mpenapaTbl UIMMYHHOU CHUCTEMBD.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapakTepUCTUKA OTHACIbHBIX TPyl HApPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh ACHCTBUS Ha IIEHTpalibHYIO cuctemy. [IpakTuueckas pabora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

®dusnonornyeckuii coH; ¢daspl cHa. Buasl Hapymenuit cHa Ilonsitue o
MEJIUKaMEHTO3HOM CHE U CHOTBOPHBIX Ipemnaparax (TMMHOTHKAX).

MonekynsipHble acnekTbl Houuneniuu. OnuaTHble PElenTopbl, UX THUIIBI.
OHkehaauHbl U SHAOPGUHBI - SHAOTEHHBIC JTUTAH/IBI ONIUATHBIX PEIENTOPOB.

AHTHUTICUXOTHYECKOE JEeHCTBHUE, BIUSHUEC HA (YHKIHUIO DSKCTPAUpPaMUIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(hepy, PBOTHBIA IEHTP, apTEepPHAIbHOE NaBJICHUE, IIEHTP
TepMoperysiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIMSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, AJI]PEHO- U TUCTAMHUHOBBIE PEIENITOPHI, UX JEHCTBUE Ha
KJIICTOYHbIE MEMOpaHbl, Ha JEMOHHPOBAHME TKAHEBBIX MOHOAMUHOB. I[loTeHuman-
3aBHUCUMBIC HATPUEBBIC KAaHAIBI KAaK MUIIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CTIOCOOBI
WHTUOMPOBAHUS MTOTEHITMAT-3aBUCUMBIX HATPUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabdota «Kaprta oskcmpeccun A0(QaMHUHOBBIX U CEPOTOHUHOBBIX
peLenTopoB B Mo3re Mblek». Mccnenoarennsckas padorta «IloBeaeHueckne TecThl Ha



peiOkax Danio rario. Csetmno-temHas kamepa». McciaemnoBarenbckas pabora
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOE TI0JIe». MccnenoBaTenbekast
pabota «IToBeneHuyeckue TecThl Ha peIOKax Danio rario. CraitHoe oBeIEHUEY.

Monyab «MoJiekyJisipHbIe 0CHOBBI cestiekium» 9 kiacc (68 yaca)
1. Monexynapuas ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUSI MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBeie kucnoTel. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuueckas padora
«Boigenenne JIHK w3 OGanana». Ilpaktmueckas pabdora «Mogens JIHK-opurammy.
[Ipaktnueckas pabora «Omnpenenenne kadecrBa mnpenapatoB JHK ¢ mnomomnsro
cniekTpodoToMeTpun» (MIPU HATUIUK 000PYIOBaAHU).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perukanuu. [Ipaktuueckas padbora «PernukaTuBHas MalluHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padora «I1LP (Mmonens amrndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHeHus B crpoennu JJHK. [IpuHuuns! penapanum.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpomMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemeHue 3agady Ha TE€HETHUYECKHI
ko1 Tpancmsus. [Ipaktuueckas padora «DonauHT OEIKOBY.

Opranuzainusi reHoMa BUPYCOB IIpOoTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBI HUX
NEUCTBUS.

Opranuzanus reHomMa  OakTepwuii AHTHOaKTepUaIbHBIC npenaparsl.
UccnenoBatenbckas padbota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaAKTEPUii»
Opranuzaiusi reHoMa 3ykapuoT ['eHoMHOoe penakTupoBanue. [IpakTudeckas pabora
«PaboTa B cCOBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MOCJIEIOBATEIBLHOCTEN TEHOB.

2. Monexynsapnote ocnoewt zenemuxu (20 uacos)

[Ipenmer reHeruku. Kparkasgs HCTOpUsS  pa3BUTUS — NOPEACTABICHUA O
HACJIEICTBEHHOCTH.

OT resa K Npu3HaKy: Kak packpacutb Kota. Yto takoe npusHak? IlyTe OT reHa o
npuzHaka. Myrtauu. Asnenu. ['eTepo3urorsl M TOMO3UTOTHL. JIOMUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amienn». HMccienoBaTenbCKHl  MPOEKT
Myrtarennsie (GaKTOPBHI.

['enbl cTposAT opraHu3M. BxirodeHue W BBIKIIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kieTku moHMMaroT, Kakue TeHbl I0JKHBI padoTath. PonieBas urpa «Cynp0a KIeTKn».
I'enpi-nepexmouarenu. [IpakTuueckoe 3a1aHue «AJITOPUTMBI IJIs1 KIIETOKY.

JIMCKpeTHOE HaClIeIOBAaHUE MPU3HAKOB. 3aKOHBI MeEHAENs: OJWH Te€H - OJUH
npusHak. CxeMa CKpeluBaHus. 3aKOH €IMHO00pa3us TMOPHUIIOB MEPBOrO MOKOJEHUS.
[IpakTnueckoe 3amanue «EaumHooOpasue mepBOro mokoJieHUs». 3aKOH pacIIETICHUS



MpU3HaKa BO BTOpOM nokoJjieHuu. [Ipaktuueckoe 3amanue «PacuierieHne BO BTOPOM
MoKoJIeHUn». McciaenoBarenbeKkuil mpoekT «3akoHbl I'. MeHaens B SKCIIepUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO TeHOB - HECKOJIBKO MpHU3HaKoB. JIurudpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxkaeHne xpomocoMm. lIpakthueckoe 3anaHue
«Pemerka [lenneray. CuenyieHHOE Haclie10BaHUE.

B3aumopelictBue reHoB. AluienbHOE W HeawienbHoe. [Ipaktudeckoe 3aHsTHE
«BzanmoericTBYs reHOB (MOJIETUPOBAHUE CUHTE3a U TPAHCIIOPTa MUTMEHTA B KIIETKY )»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 camKku. Biusiaue axtopos
OKpYXarlIed Ccpeapl. XPOMOCOMHOE ompeneneHue mnoja. I[lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanne «HacnenoBanue, cuersieHHoe ¢ mojom». [IpobGrema
JTOTIOJIHUTEIBHON X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIE KOLIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamusa. YacToTel BcTpeuaeMocTh
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajuienedl, TreHOTHMHoB U  (eHoTunoB». HMccnenoBaTenbCKuii OPOEKT  «AHaIU3
TeHETUYECKON CTPYKTYphI MOIMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Monynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BBIOOp cymnpyra. DakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIMIO W3 paBHOBecus Xapau-BainOepra. YucneHHocTh
nonyisiuud. PoneBas wurpa «Oddexkr ocHoBarens». PomeBas wurpa «Oddekr
OyTbuIOYHOTO TOpiablKa». [peid renoB. Myrtamuu. HecnyualiHoe cKpelMBaHHeE.
N3onsuus.

[lonynsauuu  MEHSIOTCS:  €CTECTBEHHbIM  oTOOp. MexaHusm  jaelcTBUsS
€CTeCTBEHHOTO oTOOpa. JIBrxkymuii oToop. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MoaudukanronHas U3MEHYUBOCTb. Craructuueckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue paboTel « MoaupukanoHHas
M3MEHYMBOCTh PACTEHUH B MPEEIax BallerO MECTA )KUTENbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX NpU3HAKOB. KoMuecTBEHHbIE MPU3HAKHU.
Cpenosast usMeHUUBOCTh npu3Haka. Koadduiment Haciaegyemoctu npusHaka. OTBeT Ha
ot6op. [lomck reHoOB KOJIMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIHBIE BapUaHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATA3 acCOIUAINAM.

«Owmby Hanm renomoMm. [loctrenomuas 3pa. OOpaTHasi reHeTuka. «OMUKCHBIC)
uccienosanus. [Iporeom, merabosiom. [IpakTrueckoe 3ananne «ATpOHOMBD».

JlomecTuKanus M LEHTPbl T€HETUYECKOro pa3zHooOpaszus. Iloucku pacTeHuil c
«XOpPOITUMUY» TPU3HAKAMU ISl 4eloBeKa. [IeHTpbl TeHeTHuecKoro pa3HooOpasws.
Huxomnait MiBanosuu BaBwiioB. Cenekuusi. KoMOuHaIMoHHass ¥ THOpUIHAS CEJIEKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l['OMOJOrMYECKHE PpsAbl  HACIEACTBEHHOMU
U3MEHUYUBOCTI.

CoxpaHUTh U U3YYUTH T€HBI, YTOOBI MEHSTH Oyaymiee. Kak mpaBUIbHO XpaHUTh



reabl. Kommekuum reHeTHYecKux  pecypcoB  pacteHuil. IlpakTukym  w/mnum
HCCIICIOBATEIILCKHIA TIPOEKT «MeToJIbl KYJIBTHBHpPOBAHHUS IN VItr0 i coxXpaHeHUs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEJICKIIMM.

['eHeTnueckue ILEHTpHI B Halied cTpaHe. ['ne 3aHUMArOTCd TEHETUKOW |
T€HOMMKOM 11 HY>K]I CEJIbCKOTO XO3sIICTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATHS B paMKax MporpaMMbl HaIpaBieHbl Ha OO0ECIEUEeHHE JTOCTHUKEHUS
IIKOJIbHUKAMU ~ CJICAYIOIIMX  JIMYHOCTHBIX, METANpEeAMETHBIX W  MPEIMETHBIX
00pa3oBaTeIbLHBIX PE3YyJIbTAaTOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cghepe epascoanckoco 6ocnumarnus: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JI€SITEIbHOCTH MIPU BBITIOJIHEHUHU UCCIEIOBAHUN U MPOEKTOB, CTPEMIICHUE K
B3aMMOITOHUMAHUIO ¥ B3aMMOIIOMOIIH.

B cpepe nampuomuuecrkozco socnumanusi; OTHOIICHUE K OMOJIOTHM KaK K BaKHOU
COCTABJISIIONIEH KYJIBTYpPbl, TOPAOCTh 3a BKJIAJ, POCCUUCKUX M COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBOW OHMOJIOTHYECKOM HAYKH.

B cgepe Oyxosno-upascmeennoco eocnumanus: TOTOBHOCTb OIICHUBATH
MOBEJICHUE M TIOCTYNKU C TO3UIMA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJbTYpPbl, TOHUMAHUE 3HAYUMOCTH HPABCTBEHHOTO ACMEKTA ACATEILHOCTH YEJIOBEKA B
MeIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoeo eocnumanusi: TOHUMAHHE POJU OHOJIOTHH B
bOpMUPOBAHUU FCTETUUECKON KYIbTYpPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, popmuposanus Kyaibmypwvl 300p06bs U
IMOYUOHAILHO2O 0ON1a20NOAY4Us. OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO U
YCTaHOBKA Ha 3JI0pOBbIN 00pa3 KU3HU (310pOBOE MUTAHKUE, COOTIOACHNE TUTHEHUYECKUX
IIpaBUJI U HOPM, COQTAaHCUPOBAHHBIM PEKUM 3aHATUI U OTIbIXA, PETryisipHas (pu3ndeckas
AKTUBHOCTb); OCO3HAHUE MOCIICICTBUI M HEIIPUITUE BPEIHBIX IMPHUBBIYCK (YIIOTpEOICHUE
aJIKOTOJII, HApPKOTHKOB, KypeHHE) W HHBIX ¢GopM Bpedaa i (PU3NUECKOTO U
IICUXUYECKOTO 370pPOBbsI; COOJIOJICHUE MpaBMI OE30MaCHOCTH, B TOM YHCJIC HaBBIKH
0e30macHOro MoBeJEHUsI B MPUPOJIHON cpefie; cPOpMUPOBAHHOCTh HaBbIKa peIeKCHH,
yIpaBJieHHE COOCTBEHHBIM AMOIIMOHATBLHBIM COCTOSTHUEM.

B cgepe mpyoosoco eocnumanus: akTUBHOE y4acTUE B PEIICHUU MPAKTHUYECKUX
33129 (B paMKax CEMbH, IIIKOJBI, TOpojia, Kpas) OHWOJIOTHYECKOM W SKOJIOTHYSCKON
HaIpaBJICHHOCTH, WHTEPEC K TMPAKTUYECKOMY H3YYEHUIO Mpodeccuii, CBSI3aHHBIX C
OMOoJIOTHEMN.

B cgepe sxonocunweckoeco eocnumanus: OpUSHTAMS HAa TPHUMEHCHHE
OMOJIOTMYECKUX 3HAHUM MPU PEIICHUH 3a]1a4 B 00JIACTH OKPYKAIOIIEH Cpe/Ibl; OCO3HAHUE
AKOJIOTMYECKUX MTPOOJIEM U IMyTeH UX PEelIeHHUs; TOTOBHOCTh K YYaCTHUIO B MMPAKTUYECKON
NEATEIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo2o nNO3HAHUA: OPUCHTAIMSI HA
COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUNA 00 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHOM W COLMAIBHOM CPEOH;



MOHMMAaHHE POJM OMOJIOTUYECKON HayKu B ()OPMUPOBAHUU HAYYHOTO MHPOBO33PECHMUS,
pa3BUTHE HAYYHOU JIOOO3HATENHHOCTH, MHTEpEca K OMOJIOTMYEeCKONW HayKe, HaBBIKOB
UCCIIEA0BATEIBCKOMN NESITEIbHOCTH.

B cgpepe aoanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: AJEKBAaTHAs OLEHKA M3MEHSIOIIMXCA YCJIOBUM; MPUHATHE PELICHUS
(MHAMBUAYaJbHOE, B TPYNIE) B M3MEHSIONIMXCS YCIOBHUSAX HAa OCHOBAaHUM aHAIM3A
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
HA OCHOBAHMM 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHblIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTBUIMU.
ba3oBbl€ JIOTHYECKHE IEUCTBUSL:
® BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKA OHUOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® VYCTaHAaBJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCU(UKAIMK OUOJTOTHYECKUX
OOBEKTOB (sIBJIEHUH, IMPOLIECCOB), OCHOBaHUS A1 OOOOLIEHUS U CPaBHEHMS,
KPUTEPHUH IPOBOJIUMOTO aHAIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJMIOJICHUAX; IMpeiarath
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I DPEIICHUS
MMOCTaBJICHHOM 3a/1a4Hu;

® BBISBIATh TNPUYMHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OHOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HUCIOJb30BAHUEM AEAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEILICHHUS, BEIOMpPATh HAauOOJIee TOIXO0ASIINN
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

BbazoBble nccenoBaTebckue 1eUCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopmynupoBaTh BOMNPOCH, (DUKCUPYIOIIUE Pa3pPblB MEXKIY pPEAIbHBIM U
KEJaTeIbHBIM  COCTOSSHHEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3MIIMIO, MHEHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECITOKHBIH
OMOJIOTUYECKHIA DKCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAHUE TIO0 YCTAHOBJICHHUIO
0COOEHHOCTEH OMOIOrnYecKoro o0ObeKTa (TIporecca) H3y4eHus,

® TIPUYUHHO-CJICJICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEXy COOOM;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEIEHHOTO HAOJIONCHUS, DKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3UPOBATH BO3MOXKHOE JaIbHENIIIee Pa3BUTHE OMOJIOTMYECKHUX MTPOLIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHNs 00 UX PAa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
Oounonornueckod WHGOpPMALMKW WM JaHHBIX H3 HMCTOYHHKOB C YYETOM
IpeIIOKEHHON yaeOHOM OMOJIOTHYECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH W  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPENCTABIICHHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOJITBEPKAAIOIINE WU OMPOBEPraroue OJHY U
Ty K€ UJCI0, BEPCUIO) B PA3IMUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpE/ICTaBICHU HH(DOPMALUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 3a/1a41 HECIOKHBIMUA CXEMAMHU, TUarpaMMaMu, UHOW
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENIEM UIH CPOPMYITHPOBAHHBIM CAMOCTOSATENBHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHHUS TTPAKTHYECKHUX U JTa00PaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpelACTBa OOIICHMS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEINOCHUIKH KOH(MIUKTHBIX
CUTYaIlM U CMATYaTh KOH(MIIUKTHI, BECTH TIEPETOBOPHI;

MMOHUMAaTh HAMEPECHHs JIPYTUX, TMPOSBISITh YBAKUTEILHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ IMajiora U/Win JUCKYCCHH 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKIaeMOn
OMOJIOTMYECKOM TEMBl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIeHUe
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXICHHUS C CYXIACHHSAMH JPYTUX YYaCTHUKOB JHayora,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPEICTaBISATH PE3yJbTAThl BBITOJTHCHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSITENBHO BBIOUPATh (POPMAT BBICTYIUICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUU U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpH pENICHUU KOHKPETHON OMOJOTUYECKOW MpOoOJeMbl, 00OCHOBBIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENENsTh CBOIO poJib (C
y4€TOM NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJayd MEXAy YICHAMH KOMAaHJbl, Y4aCTBOBAThb B T'PYIIIOBBIX
dbopmax paboThl (00CYKIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO PE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJaJa B OOMMN MPOAYKT MO KPUTEPHSM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UICXOJIHOM 3a/1aueil M BKJIAJl KOXXI0T0 YjieHa KOMaH/bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJIJIEKTA KOJIHHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUIMUL.:
CamMmoopraHu3zamusi:
® BBISABIATH MPOOJIEMBI [JIi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
HCTIOJB3YsI OUOJOTUYECKUE 3HAHKS,

® OpPUEHTUPOBATHLCS B PA3IMUYHBIX MOAXO0AAX MPUHITHS PeIICHUH (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJSATh AQITOPUTM pEIICHWS 3aJadd (MU €ro 4acTh),
BbIOMpaTh CIOCOO pelieHus y4dyeOHOW OWOoNOrMYeckodl 3ajauu ¢ y4éToMm
UMEIOLUXCA PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh
IpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3alid HAaMEYEHHOTO allfOpUTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBIH aNrOpuTM C YYETOM TOTYYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aICKBaTHYIO OLIEHKY CUTYallu! U MIPeAJiaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH MPHU
pelieHnn y4eOHOM OMONIOTWYECKOW 3ajladyd, aJanTUpPOBaTh pEIICHHE K
MEHSIOLIMCS 00CTOSATENbCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCHUTh KOPPEKTHBBI B JCSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YJbTATa IEIH U YCIOBHUSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nauyaTh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH ITPUYHMHBI YMOILINIA;

CTaBUTb €051 HA MECTO JIPYroro 4esioBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS
ApYyTOro;

pPEryanupoBaTh crioco0 BbIPAXKEHHS SIMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APYroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUus coOoii,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— npuoOpeTeHue OmbITa UCIOJb30BaHUSI METOAOB OMOJOTUYECKON HAYKU C LIEJIbIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIECCOB: HAOIIOICHNUE, OMHUCAHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX ONBLITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((HDU3UKU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);



— (opmupoBanue yMmeHuil pemarb yueOHbIe 3a1a4d OMOJOTUYECKOTO COIepKaAHUs,
BBISIBIIATH ~ NPUYMHHO-CJICAICTBCHHBIC  CBS3H, IPOBOJWUTH  KAYeCTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOM 1eNn: POopMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WIH POSKTHON ACSITEIBHOCTH;

— (¢dopmHupoBaHHE  HWHTEpeca K  YIIyOJCHWIO  OMOJOTHUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MpodeCCHOHAIbHAS OPUEHTAIIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJTHOTO 00pa3oBaHus i Oyayien
npodeccuoHanbHON J1eATeNbHOCTH, B 00JIacTWU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA,

— BIIQJICHUE HaBbIKaMH paboThl ¢ uWH(OpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWArpamMMm, MOJENeH, H300paKEHUN), KPUTHYECKOrO aHau3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSAMU APYTHX YUEOHBIX
PEIMETOB; UHTEPEC K YIITyOJIeHUI0 OMOJIOrMYeCKUX 3HAHUW M BBHIOOPY OMOJIOTHHU Kak
npouIbHOrO MpenMeTa Ha YpOBHE CpelHero oOiiero oOpa3oBaHus Mg Oyayiien
podeCCUOHAIBHOM  ACSATEILHOCTA B 00JIACTH OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, THIICBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEJbl, BIUSIOIIMX HA Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINK K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCTIOIB30BAHMS €€ TOCTHKCHHUM B
COBPEMEHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOIB30BAHMS KUBBIX OPTaHU3MOB JIJIS
IPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA,

— 3HAHHWE OCHOBHBIX IMOJXOJI0B CEICKIIUU U OMOTEXHOJOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh T'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIECPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  peall3allid  HaCJICICTBEHHOMN
uH(GOPMAITUK U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU MOHITHSIMHU MOJICKYJIIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUN — I€HOMUKH, METar€eHOMHKH, POTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TUAaTHOCTHUKY U JICUCHUS;



— (opMupoBaHue yMEHUS HCIIONIB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIUYCCKUI
S3BIK TCHETHKH, TPAaMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, IOHSATUH, TEOPHH,
3aKOHOB JISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJEKYISIPHOH OHOJIOTHH
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000HEBHbIE MPOOJIEeMbl, Kak OXpaHa

0pr>1<a10mel71 Cpeabl, COXpPAaHCHUC 310POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIOUOHHASA
aKoJorusi) 5-6 knacceol (34 yaca)

OrpannueHus
MOpP(hOIOTUUECKUX U
(PU3HOJOTMYECKUX aJANTALMM.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MAJICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOE coepkaHue JesATe IbHOCTD
IIKOJbHIUKOB
1. MbI ucciaexyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBI,
(6 9) Bun, oco0b — opranusm kak Ooenku, Oepe3bl W T.1.)
eauHas cuctemMa. Anantaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa kuBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «Cocramsiem KHHTY

pPEKOPAOB  pacTeHHH U
YKUBOTHBIX HAIIETO KpPasi».

2. Biiusinue
OKPpYXKaKoLIen
cpelbl HA )KUBbIE
opranu3mbi (12 4)

DaKTOPBI OKPYKAIOIIEH CPEbBI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSHUE HA )KU3HEIESITEIbHOCTh
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsATHE
«1IBet u Temno» (KyOuku
JIbJ1a B3BECHUTh, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasii).

[IpakTueckoe 3aHsTHE
«YT0 pacTBOpsIETCSA B
BOJIE» (IKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsATHE
«/Iuddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHUE pacTBOPOB 110
LBETKY.

[IpakTHueckoe 3aHaTue
«JIen iaBaeT B BoJiE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
IIpakTrueckoe 3aHsaTue
«Jlen ipu 3amep3aHnmn




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTHe
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTB).
[IpakTueckoe 3ansaTue
«ITurMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTeIu U3
dbaomacTepoB.
[IpakTuueckoe 3aHsTHE
«Kak >)XMBOTHBIE TIaBAIOT
B BO/Ie» (DKCHEPUMEHT C
MTATIETKOM).
WccnenoBatenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pPacTeHHs B €CTECTBEHHBIX
WJIA UCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM
MaTtepuae).

3. B3aumopaeinicTBus
KMBbIX OPraHU3MOB
(4 9)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHSA
MEXBUIOBBIX
B3aUMOOTHOILICHUH.
KosBomtonus (XUILIHUK-KEPTBa;
napa3uT-X03siMH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MULIH.
CounansHOCTh. Bujb-
BceseHubl. [lepedyens pacrenui-
BpPEIUTEIEH.

HUccnenosarennckas
pabota «Habnronenus 3a
B3aMMOOTHOIIICHUSIMH
YKUBOTHBIX TIPU
TOOBIBAHUHM ITHILN
(KOPMYILKH JUIsl ITULL, JJIsI
TOPOJICKUX UJIH CETBCKUX
YKUBOTHBIX). BeO-
KaMepbD».
HccnenoBartenabckas
pabora
«PacnpocTpanenue
BHUI0B-CHHAHTPOIIOB B
HaIlleyl MECTHOCTH




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

AHTpONOreHHbIe PaKTOPHI.
[IpaBna u, 94TO MEPBOOBITHHIE
JIFOTU SKWJIA B TADMOHUH C
npupoaoi. OgomMaliHUBaHUE U
IpUPYUYECHHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHPAIOIIUE BUJBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [louemy
Ba)XHO UX COXPAHSITh.
Pa3znooOpa3zue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco6o
OXpaHsieMbl€ TEPPUTOPUH,
3anoBeqHUKU Poccuu u mupa.

[Tpaktruueckas paborta
«Pa3zHoobpazue
KyJIbTYPHBIX PaCTCHHUH B
BaIlIEM PETHOHE.
Hccnenoarenbckas
pabota «Bnusinue
AHTPOIIOTeHHBIX (AaKTOPOB
Ha pa3BUTHE PACTEHUN B
ropojie/HaceIeHHOM
IYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Baem
pEruoHe — YHUKAIbHbIC
00BEKTBI TPUPOIBDY.

5. Dkogornueckue
Huuu (6 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
dopmupytorca? GopMupoBaHUe
3HaHUU 110 OMOPa3HOOOPaA3UIO0
KUZHEHHBIX HOpM,
MOBEJCHUYECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
cOOOI1IeCTBA U UX THIIBI.
Pa3Butne u cMeHbI
pPaCTUTEJIBHBIX COOOIIECTB.

HUccnenoBarennckue
paboThl «DKOIOTUYECKUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaroUIEH CpeIb».
HccnenoBaTennckue
paboThI
«DeHOoIornYeCKne
HaOTIOICHUS.

MoayJb «OCHOBBI pac

TEeHHEBOJACTBa» /-8 Kiacchl (68 yacoB)

Tembl

OcHoBHOe coaep:xaHue

JleATeILHOCTH
IKOJbHUKOB

Tema 1. BBenenue B
PacTeHneBOICTBO
2 v)

Uro-Takoe paCTEHHEBOCTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUX 3HAHUUN
(pabotsl M.B. JIomoHocOBa, 1O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

[TpakTrueckas paborta
«bouka JIubuxa.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHUYecKui
IKcnepuMeHT (6 1)

[IpaBuia mocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA DKCIEPUMEHTOB C
pacteHusiMUA. Be10Op TemBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 3KCIEPUMEHTA M0
BBIPAIMBAHUIO PACTECHUN B
KOHTPOJIMPYEMOM Cpelie.
KoHTpoin, noBTOpHOCTH,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[InaHnpoBaHue SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
JKCIIEpPUMEHTA.

OcBoeHue TEXHOIOTUU
KPYTJIOTOAUYHOTO BhIpAIBaHUS
caJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBUSIX.

Hccnenosarenbckas
pabora «DakTopsl,
BJIMSIIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTrnueckas padora
«CO0p yCTaHOBKH IS
BBbIpAlIMBaHUs PAaCTECHHUH B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. PoJub
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 a)

Bopa. PactBop. BeITskKa.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poib xumudeckux
3JIEMEHTOB B MUTAHUU PACTEHUM.
[Tomy4yeHne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOuogoruueckue. Tumsl
NIMTaHMs pacTeHU. Bo3nymHoe
1 MUHEpaJIbHOE (KOPHEBOE)
IIATaHUE pacTeHUM. TpaHcnopT
MUTATEJIbHBIX BEIECTB
pacTeHuii: BOCXOAAIINN U
HUCXOIIAIUN TOK. Baxxuenmmne
Kanuiinele, pochopHbie U
a30THBIE YIOOPEHHUsI, UX
cBoucTBa. [IpocTeie U ClnoXKHbBIE
ya00peHus.

Poct u pazButue pacreHuii:
ATambl OHTOreHe3a, (PaKTopsl,
BIIMSIOIIME HA POCT PACTEHUM:
CBET, I'yCTOTa MOCA/0K, MUTAHUE,
cybcTpar.

Oco6eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl UTaTeNIbHBIX
pactBopoB. Pacuer 103
yIOOpEeHU 15t
UTATEJIbHBIX PACTBOPOBY.
[Tpaktrueckas paborta
«ITpaBuna cMemmBaHus
yI0OpEeHMIN»
[TpakTuueckas padbora
«IIutanne pacreHnii:
TEXHOJIOTHSI
IPUTOTOBJICHUS
MUTATEJbHBIX PACTBOPOB
JUIS pa3HBIX KYJIBTYp».
[Tpaktrueckas paborta
«MOHHUTOpPUHT
MUHEPATHLHOTO MUTAHUS
pacTeHUN.
[Tpaktrnueckas padbora
«PacturenbHas
JTMArHOCTUKA.
Hccaenosarenbckas
pabota «Or1eHka
COCTOSTHUSI KOMHATHBIX
pacTeHu, paCTeHUN Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
@dopMBbI a30Ta U UX
peBpallleHue B MOYBE.
Uctounuku dochopa s
pacteHus. 3HaUCHHE
docdopcoaepKanmx
coeauHeHnu B KieTke. Poib
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusnue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHSX, B
MPOIIECCAX CAMOPETYJIISLIHH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJIb KanblKs. Y4YacTHe B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjiopoduiia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHuYeCcKOTro MUpA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHhE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencraienus o posu
MUKPO3JIEMEHTOB B
MEeTabOJIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPO3JIEMEHTOB B PaCTCHUSI.
CuHeprusm 1 aHTaroHU3M

YCTaHOBKA MPUYUH
MAaTOJIOTMYECKHUX
COCTOSTHUH (TIpU
HaJIUIUH ).
UccnenoBarenbckas
pabota «O1ieHKa BAUSHUS
Pa3IMYHBIX JIIEMEHTOB Ha
COCTOSIHUE PACTECHUM
(cocraBiieHHE Pa3IUYHBIX
MOJAKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTHUKA U
METOIbI UICHTU(UKAIIIN
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
[MUTAHUSL.

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacrenuii (4 1)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
WNHrnbuTopsl pocta pacTeHUI:
1. mpupoanbie (abciu3oBas
KHUCIIOTa U HEKOTOPBIE
(beHoIbHBIC BEIECTBA
(MuKymapoBasi, KOpu4Hasi,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTETUYECKUE
(MOp(aKTUHBI, peTapAaHTHI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHHUTOPHHTA.

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
o6uomeTona.

[IpakTrnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEeHHbIE
CIIOCOOBI MOHUTOPUHT Y.

UccnenoBarenbckas
pabota «Bnusinue
reTepoaykCcHHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUAX, B Pa3HBIX
YCIIOBHUSIX) Pa3JINYHBIX
pacTeHu».

[IpakTnueckas padota
«MHCcekTapun: npaBuiia u
YCIJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MoYBeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIPAIMBAHUU
pacTreHmiu.
dusnojorus
pacreHuii (8 u)

Bojanas, necuanas 1 moYBEHHas
KyJbTYpPBbI, UX IPUMEHEHHUE B
BBIPAIIUBAHUM PACTEHUMU.
[IpoBeneHne BOBI B KOPHE U
cTebJie pacTeHHIA.

Boanseiil pexxuM pacTeHuU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHHE MEXaHU3Ma
peryssiuuy UCIIapeHus BiIaru
pacTeHueM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeroBas (a3sl poTocuHTE3A.
3HadyeHue porocuHTE3a IS
KUBBIX Opranu3mMoB. DakTopel
pocTa pacTEeHUM: BO3AYX U
aspanus. [logzemHoe apixanue
pacTEeHUI: COCTAB IOYBEHHOTO
BO3/yxa, ra3o00meH. ['a3006MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[TpakTrueckas padorta
«IIpuroroBnenne
npenapara yCTbHIL
METOZIOM CJENKA.
HUccnenoBarennckue
paboTtsl «BiusiHue
YCIOBUM COAEP)KAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[TpakTrueckas paborta
«DyHKIIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTH
XJIOPOIIACTOBY.
Hccaenosarenbckas
pabota «OmnpeneneHue
xjopodusna A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

(bOTOCUHTETUYECKOM
AKTUBHOCTU PACTECHUI U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTrnueckas padora
«Anpanus, CO;, u O,.
JIpIxaHue pacTeHumn.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OLICHKAa UHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN U
IIJIOJIOBY.
NccnenoBarenbckue
paboThl «BrnusiHue
croco0a BhIPALIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbl BHECEHHUS])
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabsTypHbie
pacTeHusl.
CoBpemeHHbIC

ACMEKThI CeJIeKIHU
(20 a)

Kak 4yenoBek cTan ucrnoiab30BaTh
pactenus? CBs3b pa3BUTHS
LIMBUJIM3AIIMHU Y€JIOBEKa U
OJIOMAIlIHUBAHUS PACTEHUM.
JomecTukanus.
HacneactBeHHOCTH 1
M3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA JKMUBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
M3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICICTBEHHOCTH U
n3MeHUnBOCTU. HyKkenHoBbIE
KHUCIOTHIL. JIokanu3amnus
FEHETUYECKOTO MaTepuasa B
KJeTKe. JlelleHrue KIETOK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpumnuus. TpaHcisuus.
Myranumu.

D¢ dexT OyTHUIOUHOTO
rOpJbIIIKA U TEHETHYECKOE
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsATh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JlomecTukanus, Bce JIu
pacTeHUs U )KUBOTHBIE,
KOTOPBIE KUBYT PSAJIOM C
YEJI0BEKOM MM
OJIOMAIIIHUBAKOTCS ?
MOHO 11 CUUTATh
TapakaHa 0JIOMalllHEHHBIM
KUBOTHBIM?».
[IpakTuueckas padbora
«MoaubukanmoHHas
U3MEHYUBOCTD (JTUCThA,
UTOJIKU C OJTHOTO
JIEpeBa)».

[TpakTuueckas padborta
«I'eH — muHCTpYKLIHS IO
cOopke KJIeTKu (Ha bucepe
WJIU KOHCTPYKTOPE)».
[TpakTrueckas paborta
«MyTtanus Ha 6yTepOpoe
(J1r060i 00BEKT U3
npeablayiel padboTel, rae
U3MCHCHHUE HHCTPYKITUN
MPUBENIET K U3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».




COXPaHEHUsS TCHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
[{eHTpbI TPOUCXOKIACHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJIEKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTp 11 xu3Hp B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(DUITUPOBATH PACTECHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0bI U
JTOCTUKEHHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas pabota mno
rpynnam «OTKyna Ha
HaIINX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas paborta
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCTOJIb30BATHCS
pe3ynbTaTaMu
MPEABIIYIINX
HKCIEPUMEHTOB 10O
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTuueckas padorta
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (8 u)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3sMHOXKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [TpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIOpTHLIMU. Jloructrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

XUMHAYECKAN aHAIU3
npoaykKiuu. OCHOBBI
CeKTpohOTOMETPHH.
[TorenuuomeTpusi.
Xpomatorpadusi.

[TpakTuueckas padborta
«IIpenenbHO TOMyCTUMBIE
koHueHTpauu (1K) un
METOJIbI KOHTPOJIS
0e30MacHOCTH
PaCTUTEINIBHBIX TTPOTYKTOB
MIATAHUS.
Hccnenosarensckas
pabota «OrneHka kauecTBa
BBIPAILLICHHOM
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTobl OLIEHKH
KayeCTBA pAaCTUTEIILHON
MPOAYKIIUU: XpaHEHUE U
COXPaHHOCTh
MATATEJIbHBIX BEIIECTBY
(Mo goctynmHomMy
000py/I0BAHUIO).
Uccnenosarensckas




paborta «OnpeneneHue
BuTamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IJI0JIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Monyab «bruoTexHonorus» 7-8 kiaccol (68 yacoB)

TeMmbl

OcHoOBHOE coaepxaHue

JleATeIbHOCTH
IIKOJbHUKOB

Tema 1.

buorexHoJsiorus
4 9)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UeM
UX MPEUMYIIECTBO Mepe]
XUMUYCCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBITIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,
OMOKaTaIU3aTOPHI.

CoIpbe 111 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX MUTATCIIBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTITHMH3AIIAH TTPOIIECCOB
ouocunTe3a. MeTo bl
ONTUMH3ALMN TUTATEIBHBIX CPE]I.

[IpakTuyeckas pabota
«IIpumepsl
MIPUMEHCHUS
OMOJIOTMYECKHUX
0O0BEKTOB B TBOEH
JKU3HI.

Tema 2.

MuxkpooOuoJiorusi
(12 v)

[TomoxeHne mpoKapruoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue OakTepuanTbHON KICTKU.
Knaccudukanus 6axreputii.
Mopdomnorus 6akrepuii. [IpocTeie
Y CJIOXKHBIC METOIbI OKPAIITUBAHHUS
Oakrepuil. Dusnonorust OakTepuii:
NUTaHUE, TBIXaHUE, POCT U
pPa3MHOXKEHUE. 3HAKOMCTBO C
TOMEHOM Apxeun
(3KCTpEeMO(PHIIBHOCTD,
0COOEHHOCTH CTPOCHHUS KIIETKH).

[IpakTuka.
JlaGoparopHas padota
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Omnpenenenue Gopmbl
PEII0KEHHbBIX
KYJIBTYD
MUKpPOOPraHU3MOB,
VICIIOJIB3YSI IIPOCTOU
METOJ1 OKPACKI.
JlaGoparopHas pabota
«OrnpeneneHue Tuma




Mo0JI0YHOKHUCIIOE U CTUPTOBOE
opoxenue. otoTpodHBIC U
XeMOTpOoQHBIC OAKTEPHUH.
Kunernueckoe onucanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[TaTorennsie 6akTepun. YymHas
majoyka v YepHasi CMepTh,
00TynHM3M, CTOJOHSK, TyOepKyIIes.
HcTopust 60pb0BI €
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpYyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MUKpooprann3mMamu. bakrepun,
KOTOpBIE MOTYT pasJiaraTh
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBEeHHBIE acCOITUAITIN
PaCTEHHI C MUKPOOPraHW3MaMH

KJIETOYHOW CTEHKH
METOJ/IOM OKpallIuBaHUs
o ['pamy» (mipu
HAJIMYUU PEAKTHUBOB).
JlabopaTopHas pabota
«IIpuroTtoBrenue
IPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHUCIIBIX
OaKTEpHII».
JlabopaTtopHas pabota
«IloceB cMbIBa C pyK Ha
yaku [letpm».
JlaGoparopHas pabota
«Bplenenue yucTou
KyJbTYPhI OaKTEpUH.
Meton pa3BeacHUN.
MeToa UCTOIAOIIETO
HITPUXAY.
JlaGopatopHas paboTa
«Mopdonoruueckas
XapaKTepUCTUKA
BBIJICJICHHON YHCTOM
KYJBTYpBbI:
XapaKkTepUCTUKA
KoJIOHUH, (hopma
OakTepuii, TUII
KJICTOYHOU CTEHKN.
JlaGoparopHas pabota
«CpaBHeHue pocTa
MHUKPOOPTaHU3MOB Ha
yarike 0e3 u C
n00aBIeHUS
AHTUOHWOTHUKOBY.
Hccnenosarensckas
pabota «Ilouck
MUKPOOPTaHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO».
Hccaenosatenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OaxkTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTW.
Uccnenoarenbckas
pabota «Bbiaenenue
OaKTepHil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OHMOTEXHOJIOTHHU
(I1ecHeBbIe TPUOBI,
AP OAIKM,
Bojopocn) (12 4)

[TnecHeBbIe TPUOBI IPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEILIECTB
OO611ast xapakTepuCTHKa APOAOKEH
caxapomuueroB. Mcropus
HCIIOJIb30BaHUs IPOKIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHonoruu BUHOACIUS U
XJ1€00IICUCHHS,
CIIeIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabosIu3M IPOXIKEN.
Peakuust cnupToBOro OpOXKEHUS.
[Tony4yeHre BTOPUYHBIX
MeTa0O0JIUTOB B APOioKaX. Jpoxoku
Kak MPOAYLIEHThI OMOTOTUIMB.
[Tony4yeHue 11e1eBbIX OCIIKOB B
JPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOT'O PAa3MHOXKEHHUS Y
OPOXOKEN, 3HAUCHUE U3YUCHUS
MUTO3a U IIUTOKKUHE3a JJIS
ONTUMU3ALMHU [TPOLECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
ITaAMMOB, TIOHUMAHUS TPUYUH
MaTOr€HHOCTH JAPOAKEN U TpUOOB,
noucka MuiieHe! (GyHruiuI0B u
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bopopocnu — nepcrieKTUBHbBIN
00BEKT 151 MPOU3BOJICTBA OeKa U
yTiIeBoJ10B. buotexHomornueckue
METObl OYUCTKH TBEPBIX,
KUIKAX OTXOJIOB U Ta3000pa3HBIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKH.
buodunbTpsel, a3poTeHKH,
METAHTEHKH, OKCUTCHKH.
AKTHUBHBIN W U BXOJSIIUE B HETO
MUKpOOpraHu3msl. Mcnosb30Banue
BOJIOPOCJIEN B OUMCTKE CTOUYHBIX
BOJI.

JlabopaTtopHas pabota
«IToncuer kneTok
JPOXKEHN B KaMepe
I'opsieBax.
JlabopaTtopHas pabota
«OOHapyxeHue
MPOJYKTOB CIUPTOBOTO
OpO>KEHUSI: ITHIIOBOTO
CIUpTa U YTIAEKUCIOTO
razay.

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXKEHUS
TPOMOKEBBIX KIIETOK.
[IpakTuueckas paborta
«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[Tpaktruueckas paborta
«OcHOBHBIE BUJIBI KBaca
U MX XapaKTEePUCTUKA
«Apoxxu n
MOJIOUHOKHCITBIE
OakTepuu,
IPUMEHSIEMBIC IS
IIPOM3BOICTBA KBAcay.
[Tpaktruueckas paborta
«CpaBHUTENBHBIN
aHaJINU3 pa3BUTHS
JIPOAOKEN B a3pOOHBIX U
aHa’POOHBIX
YCIOBUSIX.
[TpakTrueckas paborta
«MeToabl OLIEeHKH
CBOMCTB
XJ1Ie00TNEKapHBIX
TIPOKIKEM.
OcoOenHoctu
PUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TIPOKIKEIN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUYECKHIX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoayKiuu (KBac,
kedup, coIp, Xj1ed 1
TIp.)».
Uccnenosarensckas
pabora «Bnusiue
(U3UKO-XUMUYECKHUX
(bakTopoB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
undopmamus (8 4)

HacnencTBeHHOCTE U
W3MEHYMBOCTH — OCHOBHBIE
CBOWCTBA KMBBIX OPTaHU3MOB.
U3menunBocTh. Buasl
W3MEHYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH 1
W3MEHYMBOCTH. HyKJenHOBBIE
KHUCIOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepurasa B
KJIeTKe. J[eieHue KIeTok.
Penukanus JIHK. OcHoBHas
JI0OTMa MOJICKYJISIPHOM OWOJIOTHH.
Tpanckpunuus. TpaHcnsuus.
Myranunu.

[Tpaktryeckas padorta
«MoaudukamoHHast
U3MEHYUBOCTH (JIUCTHA,
UTOJIKH C OJIHOTO
JIEpeBa)».
[Tpaktruueckas padorta
«I'eH — mHCTpYKIHS MO
cOopKe KJIEeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyTtanus Ha
oytepOpose (mobdoi
00BEKT U3 MPEbIAYIICH
paboThI, r1e U3BMEHEHHE
WHCTPYKIIUU TIPUBEICT
K M3MEHEHUIO
BHEIIHETO BHJIA

00BeKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME [TpocmoTp
Bupycoaorus (6 4) | opranndyeckoro mupa. CTpykTypa v | JOKYMEHTaJIbHOTO
XUMUYECKUN COCTAaB BUPYCOB. ¢buapMa o BUpycax.
Knaccudukanust Bupycos. [TpakTuueckas paboTa.

Penponykuus BupycoB. Bupycsl -
BO30yAUTENN UH(DEKITMOHHBIX
0one3Hneil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

«Merton pa3BeieHUN».
[TpakTrueckas padora.
«TutpoBanue
O6akTeprodarony.




CBOMCTBA, IPUMCHCHHE.
buonorudyeckue metoip1 60pbOBI €
BHPYCAMH.

Tema 6. I'ennasn

OCHOBBI FT€HHON MH)KEHEPUU.

[IpakTuueckas paborta

HHKEHEPHUSs U Bexkropa. Cneriududeckue «OHJIOHYKJIEa3bl
OMOTEXHOJI0THH dbepMeHThI OaKTepHUH. pectpukimu (padota ¢
(8 v) buorexHonoruu nmpoaykuuu HYKJIECOTUIHBIMHU
OCJIKOB B OaKTEPHATBHBIX MOCJIE0BATEILHOCTIMHU
KYyJIbTypax. JJOCTHKEHUS] TEHHOU Ha Oymare)».
WHXEHEPUHN U OUOTEXHOJIOTHUHU. [IpakTuyeckas pabota
CRISPR/Cas — cucrtema «I"eHHBIC HOKHUIIBI -
aJalTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeir. [MO. Metoasl | (MOAEINPOBAHNE HA
noxyuyenust 'MO. Ooymare)».
Urpa-nuckyccus:
«Bpurpai rpanT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Bbuorexnosiorun B JIOMAIITHUX KUBOTHBIX; «JloMecTukanus, Bce u
’KHBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHEIE,
8 4) JNOMECTHUKALNN )KAUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jiucuiia, HOpKa u ap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIbI 0JIOMalTHUBAIOTCS ?
akajemuka bensiepa). MoO>KHO 71 CUMTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/JICTBE: TPAHCILJIAHTALIUSI | OJJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKHBOTHBIM?)».
KJIOHUPOBAHHUE. [Tpaktruueckas paborta
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
POJIb MMaTOTE€HHBIX KJIOHUPOBAHMUSI
MUKpPOOPTaHU3MOB U MApa3uToOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBaHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuyeckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraBneHue panoHa
MHUKPOCUMOHOHTOB B OPTaHU3ME MTUTaHUS KUBOTHOTO,
KUBOTHBIX. [TonokuTenpHoOe 1 pacyeT pacxoJi0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha HccnenoBarenbckas
OpraHu3M B XOJI€ JICUCHUS paborta «OrneHka
YKUBOTHBIX; 1IETTU U 3a7[a4H KauyeCcTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus IPOIYKIIAN.
KOPMOBBIX IIPEMapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [Tpaktrueckas paborta

buorexHogoruu B
PaCTEeHUEBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HANPABJIEHUS

«BpIpamBaem ropox.
Kak nmpoBectu




(10 g)

CEJIEKIINU: YIIyUIICHUE
YPOKaUHOCTH, YCTOUUYUBOCTH K
OMOTHYECKUM B a0MOTHIECKUM
dbakTopam.

OCHOBHBIE MOJXO/IBI CEIEKIINU U
OMOTEXHOJIOTHH KYJTbTYPHBIX
pactenuii, [ nbpuaun3zanus,
oTHajgeHHas THOpuAN3anus,
UCKYCCTBEHHBIN 0TOOp, TETepO3HUC,
TpaHchopMalusi, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak denoBek moxer

Mo udUIIUpPOBaTh pacTeHU?
I'ennas naxxenepus pacreHui: Yro
TaKO€ TeHETUYECKast NHKCHEPUS
pactenuil. TpaHCT€HHbBIE PACTEHUS.
Meroas!l nosyuenus. O0pazoBaHue
OIyXOJIEH Y PACTCHUM.
ArpobakrepuaibHas
Tpanchopmanus: Ti-mma3Muabl.
I'ensr T-IHK. MonekyisipHo-
FEHETUYECKUE MEXaHU3MBbI
Tpanchopmanmu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJbI U IOCTUKEHHUS
TEHETUYECKOTO PEIAKTUPOBAHUS
pacTeHU.

Ectb 1u xu3Hb B IpoOUpKe?
buotexHonmorus KyibTypHBIX
pacTeHUN.

CKpElUIMBaHUE y
ropoxay.
[IpakTrnueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoJeIMpoBaHUe
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BeIpaiBanue
pacTeHui B IpoOUpKe»
(MOXHO
BOCITOJIb30BaThCS
pe3ysibTaTaMu
IPEIbITYIINUX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATETbHBIX
pPacTBOPOB ISt
pacTeHuit).

Moayabs «MoJsieRkyasipHbIe 0CHOBBI (PM3HO0JIOTHH B (hpapMakoorum» 9 Kiacce

(68 uyacos)
TeMbl OcHOBHOE coiep:KaHne JleATeJbHOCTH
MIKOJbHHUKOB
Tema 1. BBenenne. buorennsie anementsl: | McciaenoBaTenbckas
dusnogorndeckas | opranorensl: O, C, N, H. pabota
xumus (20 v) AKTuBHBIE GOpMBI KHCIOpoAa, nX | «KomnuecTBeHHas

MOJy4YEeHUE, HEUTpaIu3anus.
Maxkpo371eMEHTBI: TPOLIEHT

OOCHKa COACPKAHUA
MHKPOJ3JICMCHTOB WNJIN




COJICp>KaHMS B OPTaHU3ME,
BBITIOJTHsIeMas QyHKITHS,
CoJIep>KaHME B IIPOAYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroIye OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
pEryJiius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xJopoduiia, ero
AKTUBALIMS COJIHEUYHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOJTHsIEeMas QyHKITHS,
coZiepKaHUE B MPOAYKTAX MUTAHMUS.
[TocnencTBus nepeo3upPOBKU
MHUKpOdJIeMeHTaMu. Fe —
YCBaMBAEMbI€ TUIIbI COCTMHECHUI
xesesa. ['eMornpoTenHsl,
reMOIIMaHuH, TUTOXpoMbI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTabO0IU3MOM MEIH.

TOKCHYHBIE PJIEMEHTBI
[lepnoandecko CUCTEMBI IS
opranusma. Bnusinue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
YKUBBIC OPTaHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBsI3aHHBIC C HAPYILICHUSIMU
KUPOBOTO OOMEHA.
JucnunuaemMun.

VrieBojpl. 3a00JieBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yTJIeBOIHOTO0 oOMeHa. CaxapHbIii
nuaoer.

benku. Ctpoenue. 3aboeBanHus
YeJI0BEKa, CBSA3aHHBIC C
HapyUIEHUsIMUA OEIKOBOT0 OOMEHa.
OyHk1Un 6eKoB. DepMEHTHI.
Mexanusm aeiictBus. Kimaccer
(hepMEHTATUBHBIX PECAKITHUM.
KodepmeHTsr.

BuTtamuHbl ®KUPOPACTBOPUMBIE,
BoJiIopacTBOopuMbIe. [IpeBpariienue

BUTaMHHOB B ITHILEBBIX
IIPOIYKTaX».
[IpakTueckoe 3aHsaTHe
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBI.
[IpakTueckoe 3ansaTue
«JIeHaTyparus OEeIKOB»
[IpakTueckoe 3ansaTue
«/3yueHne akTUBHOCTH
aMHJIA3bD).
[IpakTueckoe 3aHsTHE
«Jlnanus (kmeroyka
Tpayoe)».




BUTAaMHMHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npouecchl. [ mukonu3. [uki
Kpebca. Llens nepenoca
AIEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHUHOKHCJIOT. [ TFOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KHUPOB. MeTabomuTHueckue
3a0oneBanus. [Ipaktuyueckoe
3aHATHE: «PEUICHUE 3a7a4 Ha
SHEPTreTUYECKUN OOMEH)

Knerka. [Tonsatue memMOpaHBbI.
Oyakmu MmeMOpaH. Buipl
TPAHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHus CBSI3AHHBIC C
HapylieHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOTIJICHUS.

TuIbl KOHTAKTOB MCKIY KIICTKaAMMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

Snpo. YpoBHH yIaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpanHbie
OpraHOU/IbI.

Tema 2.
MonexkyasipHas
omnostorus (20 u)

OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KUCIIOTHL.
OCHOBHBIE PUHIUIIBI CTPOCHUSI.
MarpuuHsble cuHTe3bl. Pernkanus
— OCHOBA KJIETOYHOT'O JECJICHUS.
[TpyuHIMIBI peIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IpuHUMIBI penapanuu.
Tpanckpumnus.

I'enetnueckuui kox. TpaHCcaALMA.
Opranu3ainusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JICUCTBUSI.
Opranuzanusi reHoMa OaKkTepuit

[TpakTuueckas padborta
«Brraenenune JIHK u3
OaHaHay.
[Tpaktruueckas paborta
«Mopens JIHK-
OpUTaMM).
[TpakTrueckas paborta
«Omnpenenenue
KadecTBa MpenapaToB
JIHK ¢ momomnipro
CHEeKTPOo(OTOMETPHIY
(TTpu HATTUYUH
00opyI0oBaHU).
[TpakTrueckas paborta
«PennukatuBHas
MaiuHa (urpa-




AHTHOaKTEepUaIbHbIE TPEnapaThl.
Opranuzanus reHoMa 3yKapuoT
['eHoMHOE pelakTUPOBAHHUE.

JIEMOHCTPALIHS ).
[IpakTuyeckas pabota
« TP (Momens
aMIuTupuKaIus Ha
Oymare)».
[IpakTuyeckas pabota
«Cuna mpomMoTopay.
[IpakTrnueckas padora
«Pemenue 3amau Ha
TE€HETHYCSCKUM KOI.
[IpakTnueckas padora
«DonauHar OEIKOBY.
HccnenoBarennckas
pabota
«PacrnipocTpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTuyeckas pabota
«Pabora B
COBPEMEHHBIX
FeHETHYECKUX 0a3zax
naHHbIX. [I[poBeneHune
In silico ananusa

MOCIIEIOBATEILHOCTEMN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapMakoJI0rus MOAX0J1a K MOUCKY HOBBIX paboTta «IKCepUMEHTa
(28 u) JIEKApPCTBEHHBIX CPEJICTB. 10 OTPEJIETICHUIO

CKpUHUHT U €r0 METO/IbI.

IIytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeleCTB. BecachiBaHue
(abcopOrus) nexkapctB. OCHOBHBIC
MEXaHU3MbI BCAChIBaHUSI.
TpaHcnopT JIEKAPCTBEHHBIX
BelecTB. [ 'eHbl 1 Oenku rnepBoi
dazel bunorpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
Opranu3Ma. DKCKpenus u
snuMuHaIMs. ['eHbl U 6eku
BTOpOH (hazwl OmoTpaHchopMaIIHH.
®apmakoarHaMuKa. [ J1aBHOE U
nobo4YHOe, pe30pOTUBHOE U
MECTHOE, TIPSIMOE, HEMPSIMOE U
pediekTopHOE NEHCTBHE.

TOKCUYHOCTH BEILIECTB
Ha apTEMUUIX.
[TpakTuueckas padborta
«Kapra s3kcnpeccun
10(paMUHOBBIX U
CEPOTOHUHOBBIX
peLenTopoB B MO3re
MBIIICH.
HccnenoBarenbckas
pabora
«lloBenenyeckue TECThI
Ha priOkax Danio rario.
CseTiio-TeMHas
Kamepay.
Hccaenosarenbckas
pabota
«IloBeieHUECKHE TECThI




Bubl B3auMoAEHCTBHSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
Turbl KIETOYHBIX PELETTOPOB.
MeMOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE:
LUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHn3MBbl JTUTaHA-PELENTOPHOTO
B3auMojencTBUS. CEeIEeKTUBHOCTD
(M30MpaTeIbHOCTD) JCHCTBYS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
dbapmakonoruyeckas akTHBHOCTb
BEILIECTB

dapmMaKoIOrHYE€CKON MOTYJISALUN
CHHANTAYECKON XOJIMHEPTUIECKON
nepenayn. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakosioruyeckue cBoicrea M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMOOJOKATOPOB U
Kypapernog00HbIX CPEACTB.
®apMaKoJIOruuecKast peryJisiius
AKTUBHOCTHU aJIPEHEPTUYECKOT0
cuHarnca. AIpeHOMUMETHUKH,
aaApeHO0JIOKATOPHI,
CHUMITATOJIUTHKH.

MonexkynspHas hapMakoIorus
AHTUAJIJIEPTUYECKUX CPECTB.
['ucTaMUHOBBIE pELIENTOPHI: THUIIHI,
MOJICKYJISIpHAsl OpraHU3alusl.
Crabunmu3atopbl MEMOpPAaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
MEINaTOPOB.

MexaHu3M JEeUCTBUS U
PUMEHEHHUE ITPenapaTos,
CTUMYJIUPYIOIIUX MPOLIECCHI
uMMyHuTeTa. DapmMakosiornyeckas

Ha priOkax Danio rario.
OTKpBITOE TTOJICY.
HccnenoBaTenbekast
pabota
«IToBeneHYECKHE TECTHI
Ha peIOkax Danio rario.
CraifHOe TOBEACHHEY.
[IpakTuueckas pabota
«BimsiHue anpeHanmHa
Ha CepJCUHbIe
COKpAIEHUS
(mporpaMMHOe
obecrieueHue).
[IpakTuueckas paborta
«I'ucronornueckue
npenapaTbl UMMYHHOU
CUCTEMBD».
[IpakTuueckas padora
«I'ucronornueckue
npenapatbl HEPBHOU
CUCTEMBD».




XapaKTepUCTUKA UHTEPIECHKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(Pazo0BOro
OTBETAa, MEIUALINS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCIIAJIUTEIBHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAJIUTEIILHBIX CPE/ICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
®apMaKoJIOru4ecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrHYecKuil CoH; (as3bl CHA.
Bunaer Hapymennii cHa [lonstue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

MousekynspHble acClEeKThI
Honuuenuuu. OnuatHbie
peLenTopbl, UX THUIIHL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHBIE JINTAH Il OMTMATHBIX
pPELENTOPOB.

AHTHUIICUXOTHUYECKOE JICHCTBHUE,
BIUSIHUE HA (QYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO c(hepy, pPBOTHBII
LEHTp, apTepUAIbHOE TaBJICHUE,
LHEHTP TEPMOPETYJIALIHNH.
MousekynsipHble MEXaHU3MBbI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIE PELIEHITOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToreHnnan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6HpOBaHI/IH IMHoTCHOMUAaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHUKAMU.

Monayab «MoJieRyJisipHbIe 0CHOBBI cesiekium» 9 kiacce (68 yacos)

ouoJiorus (20 4)

HyknenHoBBIE KUCIIOTHL.
OCHOBHBIE IPUHIUIIBI CTPOCHMUS.
Marpuunsle cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3MeHenus B crpoenuun JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranuzanus reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPENCTBA,
MEXAHU3MBbI UX JEHUCTBUS.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTepuaIbHBIC MPEnapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE peTaKTUpPOBaHHUE.

Tembl OcHoBHOe coaep:kaHne JeATe1bHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuueckas paborta
MouJuekyasipHast MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue [JTHK u3

OaHaHay.
[IpakTuueckas paborta
«Mopgens IHK-
OpUTaMm.
[IpakTuueckas padora
«Omnpenenenue
KauecTBa MpenapaTon
JIHK ¢ momortiiso
CIIEKTPO()OTOMETPHIY
(Tpu HATTUYUH
000pyTI0BaHUA).
[IpakTuueckas pabora
«PemnmkatuBHas
MaiuHa (urpa-
JIEMOHCTpPALIHS ).
[Tpaktrueckas pabota
«THP (Mmoxenb
aMIUTMpuUKaLus Ha
oymare)».
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[Tpaktrueckas pabota
«Penienue 3amay Ha
T€HETUYECKUN KOJ.
Tpancaamus.
[IpakTuueckas padborta
«DonauHT GETKOBY.
Uccnenosarenbckas
pabora
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuin».
[TpakTrueckas paborta




«PaboTa B OBpeMEHHBIX
F€HETUUECKUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananu3za

H0CJIEI0BATEIbHOCTEH
TCHOBY.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
MouJiekyJisipHbIe UCTOPHS PA3BUTHS IPEJICTABICHUS | « AJUIEIID.
OCHOBBI FT€eHETUKH 0 HACJIEICTBEHHOCTH. HccnenoBaTenbekuit
(20 u) OT reHa K npu3HaKy: KaKk npoeKT MyTareHHble
packpacutb KoTa. Uto Takoe (dakTopsl.

npu3Hak? [lyTe OT rena o
npu3Haka. Myranuu. Aseny.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIC U PELIECCUBHBIE
AJUIEIIN.

I'eHbI CTpOAT OpraHu3M.
BxitoueHue u BHIKIIIOUCHUE
Oonpioro Hadbopa reHoB. Kak
KJICTKM TIOHUMAIOT, KAKUE TEHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HACJIeI0BAHUE
IPU3HAKOB. 3aKOHbI MeHaemns:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpElIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB ITEPBOTO
NOKOJIEHUS. 3aKOH PacUIEIIEHUS
MpU3HaKa BO BTOPOM MOKOJICHUH.
3axkoHbl MeHaens: HECKOIILKO
I'€HOB - HECKOJIbKO TPU3HAKOB.
JIuruObpuaHOe CKpelIBaHuE.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrenueHHoe
HacJIeI0BaHHUE.

B3aumonericTBre reHos.
AJenbHOE U HealIeNIbHOE.
Onpenenenue nona. [lonoseie
XpoMocOoMBbI. CaMIIbl U CAaMKH.
Bnusaue gpakTopoB oKpysKarolei
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lomoseie
xpoMocomsbl. [Ipobrema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
YKEHIIWH. TpeX1BeTHbIE KOIIKHU.

Ponesas urpa «Cyansb6a
KJIETKW». [ eHbI-
NIEPEKIIFOYATEINH.
[IpakTueckoe 3aganue
«AJTOPUTMBI 1JIA
KJIETOK).
[IpakTueckoe 3axanue
«EnunooOpaszue
IIEPBOTO MOKOJICHUS.
[IpakTrueckoe 3aanue
«Pacuennenue Bo
BTOPOM ITOKOJICHUM.
Hccnenosarensckuii
IIPOEKT «3aKOHHI [
Mennens B
AKCIIEPUMEHTE.
[IpakTueckoe 3axaHnue
«Pemrerka [lenneray.
[IpakTueckoe 3agaHnue
«Hacnenosanmue,
CLEIUIEHHOE € ITOJIOMY.
[IpakTueckoe 3aHsATHE
«B3anmonencrus
reHOB (MOAENINPOBAHUE
CHUHTE3a U TpaHCIopTa
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 a)

['eHbl B mONyJIALUsAX: BEIUKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
anend. YpaBHeHue Xapau-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Iddext ocHoBaTens». Hpeid
reHoB. Myranuu. Hecirywyalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKAITMOHHON
n3MeHunBocTH. HaciemoBanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
ODHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. ITotHOreHOMHBIN
aHaJIN3 acCOIHaIN.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas 3pa. OOpaTHas
reHetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTenuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukomnaii iBanoBuu
Basuios. Cenexuusi.
KombOunarmonnast u ruOpuHas
cesiekius. [ 'ereposuc.

[IpakTueckoe 3a1anue
«YacToTsl amieneu,
TE€HOTUIIOB U
(hEeHOTHUTIOBY.
Hccnenosarensckuii
IIPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPBI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)y.
Ponesas urpa «ddekr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
HccnenoBarennckue
paboThI
«MoaudukamoHHast
U3MEHYUBOCTD
pacTeHuil B peaenax
BAIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3ananue
«ATPOHOMBD.
[IpakTyeckoe 3ananue
«I"'omosornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTuky™m u/mm
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTopI KyIbTUBHPOBAHUS 1N Vitro
JUIS. COXPAHECHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHHUM U IS
YCKOPEHHOM CEJICKIIUH
['eHeTUEeCKME HEHTPHI B HAILICH
cTpane. I e 3aHumMarorcs
TCHETUKOW U TCHOMUKOM 1T HY KT
CEJIbCKOI'0 XO35MCTBA.
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