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COJEPKAHUE

INosicHuTeEILHAS 3alIUCKA

AKTYaJbHOCTh M HA3HAYEHUE MPOTPAMMBI

BapuanTsl peanuzaiuy nporpaMmbl 1 GOpMbI IPOBEICHUSI 3aHITHI
B3auMocBsi3b ¢ mporpaMMoi BOCIUTAHUS

Ocob6enHocTy paboThI IieAarora mo nporpaMmme

Conep:xaHue Kypca BHEYPOUHOIi 1eITeJIbHOCTH

Monyns «Kak >KUBOTHBIE U paCTCHHSI TPUCTIOCAOTUBAIOTCS (IBOJIFOITMOHHAS SKOJIOTHS)
5-6 kiaccer (34 yJaca)

Monynbs «OCHOBBI pacCTEHHEBOACTBaY 7-8 Kitacchl (68 yacoB)

Monynb «brorexHonaorum» 7-8 Kiaccel (68 4acoB)

Monyns «MonexyisipHblie OCHOBBI (hr3HoN0TUU U (hapMakosorumn» 9 kiace (68 yacon)
Monyib «MosnekynspHbie OCHOBBI ceekium» 9 kinacc (68 yacon)

Ili1anupyembie pe3yJibTaTbl 0CBOCHHS KYPCa BHEYPOUHOH 1eATe/IbHOCTH
JIn4HOCTHBIE PE3YIIBTATHI

MertarpeaMeTHbIE PE3YIIbTATHI

[IpenmeTHbIE PE3YIbTATHI

TemaTnuyeckoe NJIAaHUPOBaAHUE

Monynb «Kaxk >kMBOTHBIE U pacTeHUsI TPUCTIOCAOTUBAIOTCS (IBOJIFOITMOHHAS SKOJIOTHS )
5-6 xiaccel (34 gaca)

Monynb «OCHOBBI paCTEHHUEBOACTBA» 7-8 Kitacchl (68 4acoB)

Monyns «buorexnonoruny 7-8 kiaccol (68 4acoB)

Monynb «MonekyJisgpHble OCHOBBI (pM3HOJI0TUU U (hapMakojorumy» 9 kiace (68 yacos)
Monaynabs «MonekysipHbIe OCHOBBI celiekium» 9 kiaace (68 gacon)



INOACHUTEJIbBHASA 3AIITMCKA

AKTYaJIbHOCTh W Ha3HadeHue mnporpammbl. IlporpamMma paspabortana B
COOTBETCTBUM C TpeOoBaHUAMH DenepanbHOro rocyIapCTBEHHOIO 00Pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOIO o0OIIero o0Opa3oBaHWs, OpPUEHTUPOBaHAa Ha oOecleYeHue
UHAMBUIYAbHBIX MOTPEOHOCTEH OOydYaloImuxcs W HampaBlieHa Ha JOCTUXKEHUE
IUTAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPAMMbI OCHOBHOTO OOIIEr0 0Opa30BaHUs C
y4eTOM BBIOOpAa Y4YaCTHHKAMH OOpa30BaTENIbHBIX OTHOILIEHUN KYpCOB BHEYPOUYHOMU
JESITENFHOCTU. DTO MO3BOJISIET 00ECIICUUTh €IMHCTBO 00s13aTenbHbIX TpeboBanuit ®I'OC
BO BCEM IPOCTPAHCTBE MIKOJBHOTO OOpa3oBaHMs: HE TOJBKO Ha ypoOKe, HO U 3a €ro
IpeaeIaMu.

AKTyaJIbHOCTh ~ peaiM3allii  JaHHOM  mporpaMMbl  OOYyCIIOBJIEHAa  CaMoi
0COOEHHOCTBIO ITPOEKTHO-UCCIIEA0BATEIBCKON IEATENBHOCTH. JTa ACSITEIBHOCTD JICKUT
B OCHOBE I1I03HABATEIbHOIO HHTEpECa peOeHKa, SBIISETCS 3aJJOTOM YMEHUS IJIaHUPOBATh
nr00bIe IEUCTBUS U BAXKHBIM YCJIIOBHEM YCIICIIHOW peanu3anuu uaeil. Jlroobie uaMeHeHus
COBPEMEHHOI0 O0OIleCTBa CBSI3aHbl C IPOEKTAMU M HCCIEAOBAaHUSIMU — B HAyKe,
TBOpUYECTBE, OM3HECE, OOUIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIIEMEHTOM Pa3BUTHS
JMYHOCTH OOyYarolerocs: sBisercs (pOPMHUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
HCCIIEI0BATEIIBCKOMN IESATEIBHOCTH.

[IporpamMmoii mpeagycMoTpeHO (HOpMHpPOBAHHE COBPEMEHHOI'O TEOPETUUYECKOTO
VPOBHSI 3HAHHWM, a TakkKe M TPAKTUYECKOTO ONBITa PabOThl € JIaOOPATOPHBIM
000OpyZl0OBaHUEM, OBJIAJICHUE NpPHUEMaMHU HUCCIEN0BATEIbCKONW AEATENBHOCTU. MeTobl
OpraHu3alMi  O0pa3oBaTENbHOM M HAYYHO-HCCIEAOBATEIICKON  IESITEIbHOCTH
MpeayCMaTpuBalOT (POpMUpPOBAHUE Yy OOYyYarOUIUMXCS HECTAHAAPTHOTO TBOPYECKOIO
MBIIIIEHHS, CBOOOIbI CAMOBBIPAKEHUS M UHIMBUIYAIbHOCTU CYKICHHM.

Jlns monHOro ywera NOTPEOHOCTEM ydYallMXCs B MPOTpaMMe HCIONb3YeTCs
muddepeHUnpOBaHHBIN  MOAXOJ, YTO CTUMYJHUPYET Y4Yalllerocss K YBEIWYEHUIO
MOTPEOHOCTH B UHANBUIYATbHON, HHTEIJIEKTYaIbHOW U MO3HABATENbHON JEATEIbHOCTH
Y pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [Iporpamma craneT BocTpeOOBaHHOM
B IEPBYIO OuYepelb LIKOJIbHUKAMH, KOTOpPbIE HWMEIOT CTOWKUH HHTEpeC U
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YYEHUIO NIPEAMETOB ECTECTBEHHO-HAYYHOT'O [IUKJIA,
€CTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe ydamuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM o0JacTW 3HAHUN, HAYYHOM HaIMpaBJICHUU WIKM MNPpodhecCHOHAITBHOM
nesiTenbHOCTH. TakuM 00pa3oM NPOUCXOIUT (POPMUPOBAHUE I[MO3HABATEIBHOM U
MpoQEeCCHOHANIBHON COCTaBIIAIONIEH JTUYHOCTH, MOMOTAeT y4allleMycCsi B ONpEIeICHUH
Oyay1Iero ’KU3HEHHOTO TTyTH U B TPO(PECCHOHAIIBHOM BBIOOPE MOCIIE OKOHYAHHUSI IITKOJIBI.
[Tono6HOTO poJa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSTHHOE KEJIaHUE MIKOJIbHUKA
K TMO3HAHHIO HOBOTO, PACHIMPEHUIO U YTIIyOJICHHIO COOTBETCTBYIOUINX 3HAHUM, U



MOJIyYCHUIO HOBBIX B TOM YHCJIC MPAKTUYCCKUX HABBIKOB, a TaKXE MOTHBHPYET
y4amerocsi Ha mpoQpoprueHTAITHIO.

[Iporpamma HarelleHa Ha IOMOIIb PEOCHKY B OCBOCHHMH OCHOB OpraHU3aIMHM U
OCYIIIECTBJICHUSI COOCTBEHHON MPOSKTHO-NUCCIICA0BATEIIbCKOM JACATEIBHOCTH, a TAKXKE B
MpUOOpPETEHUH  HEOOXOAMMOTO  OmMbITa IS pabOThl HAJI  WHIUBHUIYATbHBIM
MCCJICIOBAaHUEM WJIM TIPOeKTOM. [IporpamMma moMoKeT MIKOJBHHUKY B 0oJiee TITyOOKOM
M3YYCHUW MHTEPECYIONMEH ero 00JIaCTH €CTECTBEHHBIX HAyK, a TaKXKe B MPHUOOPETCHHUH
BaYKHBIX COIIMAJIBHBIX HABBIKOB, HEOOXOJMMBIX JUIS MPOJAYKTHBHOM COIMAIHM3AIUU H
(hopMHUPOBaHUS TPAXKIAHCKOU ITO3HIIHH:

— HaBBIKA CaMOCTOSATEIBHOTO PEIICHHUS aKTyaJbHBIX HCCIICIOBATCIBCKUX WU
MPaKTUYECKUX 3a]a4, BKJIIOYAIONIETO B ceOsS yMeHWE BHUACTh WM aHAJU3UPOBATH
npoOJIeMbl, HYXKJAIOIWecss B PEHICHUHW, YMEHHE JeTalbHO TpopadaThiBaTh W
pean30BbIBaTh CIOCOOBI pabOTHl C HUMH, YMEHHUE IJIAHUPOBATh COOCTBEHHYIO PaboTy U
CaMOCTOSTEIILHO KOHTPOJIMPOBATH CBOE TPOABHKEHUE K JKEIIAEMOMY Pe3yibTaTy;

— HaBbIKa TEHEPUpPOBaHUS M O(OPMIICHUS COOCTBEHHBIX HJICH, OOJICUCHHUS HX B
yAOOHYIO U pacpocTpaHeHus: GopMy;

— - HaBBIKA YBAXHUTEIHHOTO OTHOIICHHSI K UY)KUM B3TJISaM U UM, 0(OPMIICHHBIM
B paboTax Jpyrux JIOACH, IPYrHMX aBTOPOB — BIIAJICNIBIEB HMHTEUICKTYaIbHON
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOTO  BBICTYIUICHUS  Tepel  OOJIBIIOW  ayIUTOpHUEH,
apTyYMEHTUPOBAHUS W OTCTaMBAHUS CBOCH TOYKH 3PCHHS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCIIbIX, YOSKICHHS APYTUX B CBOCH MpaBOTE, MPOJABHKEHHS CBOUX
HJIeH;

— HaBbIKa pPabOTHl CO CHEIUATM3UPOBAHHBIMH KOMIIBIOTEPHBIMH TIPOTPaMMaMH,
7a00paTOPHBIM  00OpYJAOBAaHUEM, TEXHHUYCCKUMH YCTPOMCTBAMH, OHUOIHOTESYHBIMHU
dboHIaMW W WHBIMH pPECypcaMH, C KOTOPBIMH MOXET OBITh CBSi3aHA IPOCKTHO-
MCCJIEI0OBATENbCKAs IEITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mIKOJbHHMKA HaJ IMPOCKTOM WJIU HCCICAOBAaHHEM OyeT
CIIOCOOCTBOBATH U PAa3BUTHIO €T0 aJIEKBAaTHOW CAMOOIICHKH.

BapuanTsl peaju3zanuu nporpaMMbl 1 GOpMbI IPOBeIeHUsT 3aHATHA.

JlanHass mporpamMma paccuuTaHa Ha palbOTy €O MIKOJbHUKaMu 9-9 KJaccos.
[Tegarory BakHee aKIICHTHPOBATh CBOS BHHUMAHHE HE CTOJHKO Ha Ka4eCTBE pe3yibTaTa
MIPOEKTa WJIM UCCIICTOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUAIIHICS MOTyJall 3HAHUS B TOM
YHUCJIC M YePE3 BBIOJHCHHUE TPAKTUICCKOTO 3aJIaHMs, Sl BBIBOJBI M YMO3AKITFOUCHUS
Ha OCHOBAaHMHM CBOETO WCCICIOBAHUS, YYMJIICS CpPaBHUBATh €ro pPe3yJbTaThl C
TEOPETUICCKIM MATEPHAIIOM M UCCIICIOBAHHMSIMHE JIPYTHX IIKOJILHUKOB. TakuM 00pazom,
IITKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIICIOBATEIHCKON EATETLHOCTH U PUOOpETET
HAaBBIK KPUTUYECKOTO OTHOIIIEHHUS K MaTepuay.



[IporpamMma pa3butra Ha MOIYNIH, KOTOpPbIE MOTYT OBITh HCIIOJIB30BAHBI JINOO
YacTU4HO, JMOO monHocThio. Tak Moxynb «Kak KHMBOTHbIE M pacTeHUs
NPUCTIOCA0INBAIOTCS (IBOJIIOIIMOHHAST SKOJIOTHS) Tpeanoiaraercs Jyisi U3yuyeHus B 5
wmm 6 kmacce B Teuenue oaHoro roga (34 waca B rox). Moaymu «OCHOBBI
pacTeHneBoACTBa» U «buoTexHoNorus» paccuuTaHbl Ha 68 YacoB M MOTYT OBITh
peanu3oBaHbl B TeUeHUU 2-X JieT (o 34 4Jaca B o) uiv B TeueHuu 1 roaa (68 4acoB B
ron). Bo BTopom ciydae BO3MOXKHO TpoxoxkaeHue oboux wmoayneid («OCHOBBI
pacTeHueBOACTBa» B 7 win 8 kinacce, «brnotexnonorun» B 7 win 8 kiacce). AHAJIOTHUIHO
Moaynu «MoJekyysipHble OCHOBBI (PU3MOJIOTUU U (papMakosorun» U «MOJEeKyJIsIpHbIe
OCHOBBI CEJIEKIIMI» PACCUYUTaHbl HA 68 YaCOB U MOTYT OBbITh PEAIM30BaHbl B TEUECHUU 2-
x Jet (o 34 yaca B ron) win B TeueHuu 1 roxa (68 yacoB B roa). Bo BTopom ciyuae
BO3MOKHO TPOXOXKJeHHEe o0oux Mopayiei («MomekyysipHbleé OCHOBBI CEJICKIIUU» B 8§
KJacce, «MoJekynsipHble OCHOBBI (hr3uoorun U hapmakonorum» B 9 kinacce).

MOXXHO PEKOMEHJIOBaTh HCMOJIb30BaTh Moaynu «Kak >KMBOTHBIE U pacTEHUS
npucnocabauBaTCs», «OCHOBBI PAaCTEHHUEBOJICTBA», «MOJEKYJISIpHbIE OCHOBBI
CEJICKIIMM» B Ka4e€CTBE HEMPEPHIBHOTO 00pa3oBaTesbHOTO 1KKIIa (5-9 kiacc o 1 yacy B
HEJIENI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTMYECKOW HampaBieHHocTH. Moaymn «Kak
KUBOTHBIC M PACTECHHUS MPHUCIIOCAOIUBAIOTCS», «bruorexHomorum» u «MONEKyIIpHBIC
OCHOBBI (pU3MONIOTHHU U (PAapMaKOJIOTHI» B KaueCTBE HEMPEPHIBHOTO 00pa30BaTEIHLHOTO
mukiaa (5-9 kmacc mo 1 yacy B Hemedro) A KJIACCOB OMOTEXHOJIOTMUYECKOIO HJIH
MEUITMHCKOTO HaIllpaBJICHUM.

B3aunmocBsa3p ¢ mporpammoii BocnurTaHus. [Iporpamma kypca BHEypOuyHOU
JeSTEeIbHOCTH pa3paboTaHa C yYeTOM PEKOMEHJAMK MPUMEPHOW MPOrpamMmbl
BOCITUTAHUS, YIUTHIBACT TICUXOJIOTO-TIEIarOTMIeCKIEe OCOOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. IT0 MO3BOJISET HA MPAKTUKE COCTUHUTH OOYYAIOIIYI0 U BOCIHTATEIHHYIO
JeSTEeNBHOCTD I€/1arora, OpUEHTUPOBATh €€ HE TOJIbKO Ha MHTEIUIEKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTHE peOEHKa. DTO MPOSIBISAETCS:

— B MPUOPHUTETE JIMYHOCTHBIX PE3YJbTATOB PEANHM3AIlMU MPOTrpaMMbl BHEYPOUHOU
JEATETBbHOCTH, HAIISIITUX CBOE OTPAKCHHUE U KOHKPETU3AIHMIO B PUMEPHOM ITporpamme
BOCITUTAHUS;

— B BO3MOXHOCTH KOMIUICKTOBAHUS Pa3HOBO3PACTHBIX TPYMN IS OpraHU3alud
MpOQOPUEHTAITMOHHOW  JIEATETbHOCTH  INKOJILHUKOB, BOCTIHTATEIIbHOE 3HAYCHUE
KOTOPBIX OTMEUYAETCS B MPUMEPHOH POrpaMMe BOCTTUTAHMS;

— B UHTEPAKTUBHBIX (oOpMax 3aHATUNA I IIKOJBHUKOB, OOECIECYMBAIOIINX
OOJBIITYI0 WX BOBJIEYCHHOCTh B COBMECTHYIO C TMI€IaroroM W JAPYTUMH JACTbMHU
JeSITENFHOCTh U BO3MOKHOCTh OOPa30BaHUs HA €€ OCHOBE JIETCKO-B3POCIIbIX OOIHOCTEH,
KJIFOYEBOC 3HAUCHHWE KOTOPBIX [II BOCIHMTAHHWS TOTYCPKUBACTCS TMPUMEPHOU
IPOrpaMMOii BOCIIUTAHUS.



Oco0enHocTH padoThI y4uTe sl 0 MporpamMMme. 3a/1a4a YUUTEIS COCTOUT B TOM,
4TOOBl  CONPOBOXKJATh IpoLecC Mpo(ecCHOHAIbHON OpUEHTAlMM  IIKOJbHUKA,
packpbiBasi MOTEHLIMAT Ka)KJOr0 4Yepe3 BOBJIEYEHHE B MHOIOOOpA3HYIO JEATEIbHOCTD,
OpraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynbraToM paboThl yUUTENS B IEPBYIO
ouepedb SBISAETCA JMYHOCTHOE pa3BUTUE Yydanlerocsa. JIMYHOCTHBIX pE3yJIbTaTOB
YUUTEIb MOXET JOCTHYb, yBJIEKass YYEHHMKAa COBMECTHOM W HHTEPECHOM MM 00OUM
NEeATEIbHOCThIO,  YCTAHABIMBAs  BO  BpeMs  3aHATUH  JAOOPOKEIATENbHYIO,
MOJIZICPKUBAIOIIYIO aTMOC(EPY, HAChIIAs 3aHATUS IIEHHOCTHBIM COJIEP)KaHHUEM.

[TpumepHas cxema NpoBEACHUS 3aHATUH 110 IPOTPAMME:

1. OOBsicHeHUE TEOPETUIECKOT0 MaTeprasa o TeMe.

2. TloaroToBKa K OSKCIEPUMEHTAIBHOMY 3aHITHIO, OOCYXJACHHE OOBEKTOB Is
MPaKTUYECKOTO 3aHITHS.

3. IIpoBeneHune NpakTUYECKOro 3aHATUS — OCHOBHAS 3ajjaua OCBOCHHUE METOJI0JIOTUU
JAHHOTO 3KCIIEPUMEHTA.

4. Tlo OKOHYaHUU MPEJIOKUTH JIE€TAM, KOTOpBbIE 3AMHTEPECOBAIUCH JTAHHBIM
JKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIEIOBATEIbCKUNA MPOEKT. s 3Toro HeoOXoaumo
00CyIUTh OOBEKTBI, KOTOpPbIE YUYEHHMK OyJeT WuCccieAoBaTh, COCTaBUTh IUIaH
AKCIEPUMEHTA.

5. Tlomoub yueHUKY IPOAHATU3UPOBATH PE3YIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIEA0BATENBCKON JESITEIIBHOCTH LIKOJIBHUKOB
MOXKHO B TMpoIlecce 3alluThl MMU CBOMX pabOT B paMKax IIKOJbHOW HAay4HO-
PAKTUYECKON KOH(PEpEeHIUH.

INJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUS KYPCA BHEYPOYHOM JEATEJBHOCTHU

3aHsATHUS B paMKax MporpaMMbl HalpaBlieHbl Ha oOecredYeHue JOCTHKEHUS
IIKOJIbHUKAMH  CJIEAYIOIIUX  JIMYHOCTHBIX, METANPEIMETHBIX M  IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE Pe3yabTaThI:

B cgpepe epadsxcoanckoco 6ocnumamnus: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JIESITEIIBHOCTH MPH BBIITOJIHEHUH UCCIICIOBAHUN U ITPOEKTOB, CTPEMIIEHUE K
B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIH.

B cgpepe nampuomuueckoco 6ocnumanus: OTHOLLIEHNE K OMOJIOTUN KaK K BaKHOU
COCTAaBJISIFONIEH KYJIBTYpPbl, TOPAOCTh 32 BKJIAJ POCCHUHUCKHUX W COBETCKHUX YYEHBIX B
Pa3BUTHE MUPOBOI OMOJOTUYECKON HAYKH.

B cghepe oyxoemo-npascmeennoco eocnumaHusii TOTOBHOCTh  OILICHHUBATH
MOBEACHUE M IIOCTYIKHA C TO3WIMUA HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOU
KyJbTYpbl; TOHUMAHUE 3HAYMMOCTU HPABCTBEHHOTO ACIEKTA AEATEIbHOCTH YEJIOBEKA B
MEIUIMHE U OUOJIOTHH.

B cgepe oscmemuueckoco 6ocnumanus: TOHUMAHUE pOdM  OUOJIOTHH B



(hOpMHUPOBAHUU FCTETUYECKON KYJIbTYPhI TUYHOCTH.

B cgepe ¢usuueckoco eocnumanus, Gopmuposanus Kyivmypsbl 300p06bs U
IMOYUOHATLHO20 021A20N0AY4Us: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 370POBBIN 00pa3 )KU3HH (310pOBOEC MUTAHKE, COOJIIOICHIE TUTHECHHYECKIX
PaBWJI U HOPM, COAJTAHCUPOBAHHBIN PEKUM 3aHATUM U OTIbIXA, perylisipHas ¢puznueckas
aKTUBHOCTD); OCO3HAHME MTOCJIECICTBUI U HEMPUATHE BPEAHBIX MPUBBIYEK (YIIOTpeOIeHuE
QJIKOTOJIs, HAPKOTUKOB, KypeHHWE) M HUHbIX (opm Bpema i (PU3MYECKOTO U
NICUXHYECKOTO 3/I0POBbs; COOMIOJICHUE TMpaBuil O0€30MACHOCTH, B TOM YHUCJIE HaBBIKH
0€30MacHOro MOBEACHUS B MPUPOTHON cpefe; chopMUPOBAHHOCTh HABBIKA PEQIICKCHUH,
yIpaBlieHHE COOCTBEHHBIM AMOIIMOHATIBHBIM COCTOSTHUEM.

B cgepe mpyoosozco socnumanus; akTUBHOE Y4aCTUE B PEIICHUU MPAKTUUECKUX
3ajay (B paMKax CEMbH, IIKOJIbI, TOpoja, Kpas) OMOJOTUYECKOW U DKOJIOTHYECKOU
HaIPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YyUYCHHIO Npodecchii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sxonocuueckoeo 6ocnumanus:  OpUEHTAlMsI Ha  MPUMEHEHUE
OMOJIOTHYECKUX 3HAHUH MPU PEIICHUH 3a71a4 B 00JIaCTH OKPY KarOIIEl Cpe/ibl; OCO3HAHUE
AKOJIOTMYECKUX MPOOJIEM U IMyTeH UX PEIIECHHUS; TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKON
NEATEIbHOCTH PKOJIOTHYECKON HAMPABICHHOCTH.

B cgepe nonumanus yewnHocmu HayyHo20 NO3HAHUA: OPUCHTALUS HA
COBPEMEHHYIO CHCTEMY HAY4YHBIX TMpPEACTaBICHU 00 OCHOBHBIX OHOJIOTHUYECKHUX
3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHOM M COLMAIIBHOWU CPEIOW;

MMOHUMaHUE POJIU OMOJOTUYECKON HAyKH B (POPMHUPOBAHMU HAYYHOI'O MHPOBO33PEHUS;
pa3BUTHE HAYYHOM JHOOO3HATENBbHOCTH, MHTEpeca K OMOJIOTMYECKON HayKe, HaBBIKOB
HCCIIEI0BATEIIBCKOMN NESTENBHOCTH.

B cgepe aoanmayuu k usmenarOwuMcsa YCI08UAM COYUATLHOU U NPUPOOHOU
cpedbl: aJeKBaTHas OLEHKAa HW3MEHSIOIIMXCS  YCIOBUHM; MPHUHITHE  PELICHUS
(uHAMBUAYaJIbHOE, B TPYNIE) B U3MEHSIOLUIMXCS YCJIOBHUSX HAa OCHOBAaHWU aHalIHM3a
Ouosornyeckor nHGOpMalMy; MIAHUPOBAaHUE  JEHUCTBUUA B HOBOM  CHUTyallHu
Ha OCHOBAHMM 3HAHUUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeameTHblie pe3yibTaThbl:

B cgpepe oeraoenus ynusepcanbHulMu yueOHbIMU NOZHABAMENbHLIMU OeUCMBUAMU.
ba3oBble TOTHYECKUe IEVCTBUS:
® BLIIBIATH M XapaKTEpHU30BaTh CYIIECTBEHHbIE NPHU3HAKK OMOJOTHUYECKHUX
00BEKTOB (SIBJICHU);

® VYCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KIACCU(DUKAIMU  OMOJOTUYECKUX
00OBEKTOB (SIBJICHUH, MPOIIECCOB), OCHOBaHUSA Jisi OOOOIECHHS W CpaBHEHWUS,
KPUTEPUU TIPOBOIUMOTO aHAJIN3A,;

e ¢ y4ETOM TPEIJIOKCHHONW OMOJIOTMYECKOM 3a/layd BBISBIIATh 3aKOHOMEPHOCTH U
OPOTUBOPEYMsT B paccMaTpuBaeMbIX (akTax W HaOJIIOJEHUSX; IMpeasaraTh
KPUTEPUH /IS BBISBIICHUS 3aKOHOMEPHOCTEN U TIPOTUBOPEUHIA;

® BBIBIATH JeUIUTHI WHGOPMAIMK, ITAHHBIX, HEOOXOIWMBIX [JISl PelIeHUs
MOCTaBJICHHOM 3aJ1a4H;



BBISIBJISITh  [IPUYMHHO-CJICACTBEHHBIE CBSI3U MPU  U3YYEHUM OMOJIOTUYECKUX
SABJIECHUNA W TPOLIECCOB; AE€JaTh BBIBOJABI C HCMOJIb30BAHUEM JIEIYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIIOUCHUH TT0 aHAJIOTHH, (DOPMYITUPOBATh
TUIIOTE3bI O B3aUMOCBSI3AX;

CaMOCTOSTENIbHO BBIOMPATh CHOCOO pelIeHHs] y4eOHOM OMOJOTrMYecKod 3aaauu
(cpaBHMBATH HECKOJIPKO BAPUAHTOB PEIICHUsI, BRIOMPATh HanOOJIee 0 IX0ISIIAN
C YYETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbIe HCClICIOBATEILCKUE JICHCTBUSL:

WCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEILCKUH HHCTPYMEHT ITO3HAHUS,
GopMyTHUpOBaTh BOMPOCHL, (UKCHPYIOIIHAE Pa3pblB  MEXKIY pealbHBIM U
KEJIaTeIbHBIM  COCTOSTHUEM  CHTyallid, OO0BEKTa, M  CaMOCTOSTEIBHO
yCTaHaBIIUBATh HCKOMOE M JJAHHOE;

dopmMupoBarh  rumore’y 00  HCTHUHHOCTH  COOCTBEHHBIX  CY)KICHUH,
apryMEHTHPOBATH CBOIO TMO3HIINIO, MHEHHUE;

MIPOBOJIUTH 110 CAMOCTOSITEIIFHO COCTABJICHHOMY IIIaHy HAOJFOICHUE, HECIIOKHBIN
OHMOJIOTUYECKHI JKCIIEPUMEHT, HEOOJBIIOEC WCCICIOBAHUE IO YCTAHOBJICHHUIO
0COOEHHOCTEM OMOoJIOrnueckoro oobreKTa (mpolecca) U3yueHus,
NPUYUHHO-CIICICTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJOTMYECKHX OOBEKTOB
MEXK]Ty COOOM;

OILICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIMIO, TOIYICHHYIO B
XO0JI€ HaOJIIO/IEHUS ¥ SKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBaTh OOOOIEHHUS U BBIBOJABI MO pe3yibTaTam
NPOBEAEHHOIO HAOJIOJAEHUS, SKCIIEPUMEHTA, BIaJE€Th MHCTPYMEHTAMM OLICHKHU
JOCTOBEPHOCTH MOJTYYEHHBIX BHIBOJOB U 0000UIEHUM;

MPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pPa3BUTHE OMOIOTHIECKUX MTPOIIECCOB U
WX TIOCJICICTBUS B QHAJIOTWUYHBIX WJIM CXOJHBIX CUTYallMsIX, a TAKXKE BBIIBHTATh
IPEINOoJI0KEHUs 00 UX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Pabora ¢ uadopmarmei:

MPUMEHSTh Pa3InYHbIe METO/bI, MHCTPYMEHTHI U 3allPOCHI TP TIOUCKE U 0TOOpE
Ouonornueckod HMHGOpPMALMKM WM JaHHBIX M3 HCTOYHUKOB C Y4ETOM
MpeJIOKEHHON yueOHON OHOJIOrMYecKOo 3a1auu;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMAaTU3MPOBaTh W  HUHTEPIPETUPOBATH
OnonoTrnYecKyro HH(POPMAIUIO Pa3TUIHBIX BUIOB U (DOPM MpECTaBICHUS;
HaXOJHWTh CXOJIHBIC apTYMEHTHI (ITOATBEPIKIAIOIINE UIIH OMTPOBEPTAIOIINE OJHY U
Ty 7K€ UJICI0, BEPCUIO) B PA3TNYHBIX HH()POPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSITEIILHO BBIOUPATh ONTUMAIbHYIO (hOpMY TIpeicTaBIeHUs UHPOpMaIUU U
WLTIOCTPUPOBATH PEIIaeMbIe 3a7]a491 HECIIOKHBIMHU CXEeMaMHU, IuarpaMMaMu, HTHON
rpaduKoil 1 UX KOMOMHAIUSMU;

OIICHMBAaTh HAIEKHOCTh OHOJNOTHYECKOW HMHGPOpPMAIMM 10  KPUTEPHUSIM,
NPEJI0KEHHBIM YIUTENIEM WM CHOPMYITUPOBAHHBIM CAMOCTOATEIHHO;
3alIOMUHATh U CUCTEMATU3UPOBATh OMOIOTHUECKYI0 HHPOPMAIIHIO.

B cghepe osnadenus ynusepcanvmuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OCUCTNEUAMU
OO6mieHue:



BOCIPUHUMATh U (POPMYIMPOBATh CYKICHUS, BBIpAXKaTh SMOLMHU B MpOLiECcCe
BBITNOJIHEHUS [TPAKTUUECKUX U JAOOPaTOPHBIX padoT;

BBIPaXXaTh c€0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX U TUCBMEHHBIX TEKCTAX;
pacno3HaBaTb HeBepOaJbHBIE CpEACTBA OOIICHWS, NOHMMAaThb 3HAYEHUE
COLIMAJbHBIX 3HAKOB, 3HAaTh W PAclO3HABAThb MPEANOCHUIKA KOHMIMKTHBIX
CUTyallull U CMAr4aTh KOH(QIUKTHI, BECTH IIEPETOBOPHI;

MMOHUMAaTh HAMEPEHHsl JPYTuxX, MPOSBIATh YBAXKHUTEIBHOE OTHOLIEHHE K
co0eceIHUKY U B KOPpPEKTHOU (popMe (OpMyIMpPOBATH CBOM BO3PAKECHMUS;

B XOJI€ IMajIora U/Win JUCKYCCUHU 3a/1aBaTh BOIIPOCHI 10 CYHIECTBY 00CYX1aeMOit
OMOJOTHYeCKOH TeMbl M BBICKA3bIBaTh UJACH, HAIICJICHHbBIE Ha pPEIICHUE
OMOJIOrMYECKOH 3a7auu U NMoAIep KaHue 0aroKenaTeJIbHOCTH OOILEHUS;
CONOCTAaBIIATh CBOM CYXKIEHUS C CYXKXICHUSMH APYIMX YYAaCTHHKOB JHAJIOTa,
OoOHapyXUBaTh Pa3INuUs U CXOACTBO MO3UIIMIA;

MyOJMYHO MPEACTABISATh PE3YJIbTaThl BBIIOJHEHHOIO OMOJOTMYECKOrO OIbITa
(3KCIIepuMeEHTa, HCCIIEOBAHUS, IPOEKTA);

CaMOCTOSTENIbHO BBIOMpaTh (pOpMaT BBICTYIUIEHUS C YUYETOM 3a7a4 MPE3CHTAlUU U
O0COOEHHOCTE ayJIUTOpHUM M B COOTBETCTBUM C HHUM COCTaBJIAITb YCTHBIE U
IIMCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MJUIKOCTPATUBHBIX MATEPUAIIOB.

CoBmMecTHAas ACATCIIBHOCTD (COTDVIIHI/ILIGCTBO):

NOHUMATh M UCIOJb30BATh IPEUMYIIECTBA KOMAHJIHOW W WHAUBUIYaTbHOMN
paboOThI MPHU PEIICHUH KOHKPETHON OHOJIOTHYECKOU MpoOIeMbl, 000CHOBHIBATH
HEOOXOJIMMOCTh MTPUMEHEHUSI TPYNIOBBIX (POPM B3aUMOJICUCTBUS MPU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

NPUHUMATH LEJIb COBMECTHOM JEATENbHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JIOCTUKEHUIO: paclpeiesiTh POJU, JOTOBAPUBATHCSA, OOCYXAaTh MPOIECC U
pe3yJbTaT COBMECTHOM PabOTHI;

yMeTb 00001aTh MHEHUSI HECKOJbKHX JIIOJACH, MPOSIBISATH TOTOBHOCTH
PYKOBOJIUTD, BBINOJIHATH MOPYUCHUS, TOTUUHSITHCS,

IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaOOThI, OMPENENsTh CBOIO pOJib (C
y4€TOM TMPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYAaCTHHUKOB B3aWMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXAy YJeHaMH KOMaHIbl, Y4aCTBOBaTh B T'PYIIOBBIX
dbopmax padoTsl (0OCyk1eHHS, 0OMEH MHEHHSIMHU, MO3TOBBIC IITYPMbI U HHBIC);
BBITIOJTHSITH CBOIO YacCTh pa0OThI, JOCTUTATh KAYECTBEHHOTO pe3yJibTaTa [0 CBOEMY
HaIPaBJICHUIO U KOOPJIMHUPOBATH CBOM JICUCTBUSA C APYTUMHU YIC€HAMU KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOMUH MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSATENILHO  C(HOPMYJTUPOBAaHHBIM  y4YaCTHUKAMH  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UCXOIHOM 3a7a4eii U BKJIaJ KaXX0T0 YWieHa KOMaH bl B
JOCTIDKEHHUE PE3yJIbTaTOB, pa3ielsiTh cdepy OTBETCTBEHHOCTH W TIPOSBISATH
TOTOBHOCTH K IPEIOCTABICHUIO OTYETA IIEPE] IPYIIIION;

OBJAJETh CUCTEMOM YHMBEPCAJIBHBIX KOMMYHUKATHUBHBIX JIEUCTBHH, KOTOpas
obecrieunBaeT C(HOPMUPOBAHHOCTh COIMAIBHBIX HABBIKOB W 3MOIMOHAIHLHOTO
MHTEJUJIEKTA [IKOJbHUKOB.

B cghepe o6nadenus ynusepcanvHulMu yueOHbIMU Pe2YIAMUBHBIMU OCUCMBUIMU:



CaMOODI‘aHI/ISaHI/IH:

BBISIBIIATH TPOOJEMBI [JIi PEHICHUS B JKU3HEHHBIX W Y4YEOHBIX CHUTYaIHsX,
UCTIONB3Ys OMOIOTUYCCKUE 3HAHUS;

OPHEHTHUPOBATKLCS B PA3IMYHBIX TTOIXO0/IaX MPUHATHS PEIICHUHN (MHINBUTyaIbHOE,
MIPUHSATHE PEUICHUS B TPYTIIE, MPUHATHE PEIICHUHN TPYIION );

CaMOCTOSITENIFHO COCTAaBJIATh QJITOPUTM peIIeHHs 3afadd (WM €ro 4YacTh),
BBIOMpaTh CIIOCOO pelIeHus y4eOHOM OMOJIOTMYECKON 3aaun ¢ y4éToM
UMCIOINXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npe/iaracMbie BApHAHTHI PEIICHUN;

COCTaBIISITh TUIAH JCUCTBHHA (TUTAaH peaiu3allid HaMEYCHHOTO aJropuTMa
peIieHus), KOPPEKTUPOBATh MPEIIOKECHHBIA aNTOPUTM C Y4YETOM TIOMyUCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OHOJIOTUYECKOM OOBEKTE;

nenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb (pedekcus):

BJIaJIETh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHUBALIMU U peIIeKCUu;

JaBaTh aJICKBATHYIO OLICHKY CUTyallMy U IIpeJIaraTh IJIaH €€ U3MEHEHNUS,;
YUYHUTBIBATh KOHTEKCT U NPEABUIETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU
pelieHnn y4yeOHOM OWOJIOrMYecKOd 3ajauu, aJanTHpoOBaTh pEUICHHE K
MEHSIOIIMMCS O0CTOSITEIbCTBAM;

OOBSCHATh MPUUYMHBI JOCTHXKEHUS (HEJOCTUKEHUSI) pe3yIbTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY INPUOOPETEHHOMY OIbBITY, YMETh HaXOAWTb MO3UTHUBHOE B
MTPOU30LIEAIIEN CUTyalUH;

BHOCUTh KOPPEKTUBbI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCSA CUTYallUi, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LEIU U YCIOBHUSM.

3MOHHOH&HBHBII>'I HHTCJJICKT.

pa3nnyaTh, Ha3bIBaTh W YIPABISATh COOCTBEHHBIMH SMOIMSIMH W SMOLHUSIMU
APYTHX,

BBISIBJISITH M AaHAJIM3UPOBATh MPUYMHBI SMOLUH;

CTaBUTH ce€0s1 HA MECTO IPYTOr0 YeI0BEKa, MOHUMATh MOTHBBI 1 HAMEPEHUS
JpyToro;

PETYIUPOBATH CIIOCOO BBIPAYKEHUS IMOITHIA.

[Ipunsitue ceds u Ipyrux;

OCO3HAHHO OTHOCHUTKCS K IPYTOMY Y€JIOBEKY, €r0 MHCHHIO;

MpU3HABaTh CBOE MPABO Ha OIIMOKY U TaKOE e MPaBo JIPYyroro;

OTKPBITOCTh ce0e U APYTUM;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

OBJIQZICTh CUCTEMOM YHUBEPCAIBHBIX YUYEOHBIX PETYJISITUBHBIX IEHCTBUHN, KOTOPAs
o0ecnieunBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTpPEHHSS
NO3ULMS JMYHOCTH), U JKU3HEHHBIX HABBIKOB JIMYHOCTH (YIIpaBJiE€HUsS COOOM,
CaMOJUCIUIIMHBI, yCTONYUBOTO MOBEACHNUSA).

IIpeameTHbIe pe3yabTaThl OCBOCHUS TPOTPAMMBbI
B mo3naBaTenbHOM (MHTEIUIEKTYaIbHOM) chepe:



— TpuOOpeTEeHne OMbITa UCIOIH30BAHUS METOJI0OB OMOJOTHYECKON HAYKH C LEIbIO
M3Y4YCHUSI OMOJIOTHYECKUX OOBEKTOB, SIBIICHUN M MPOIIECCOB: HAOIIOICHHE, OMHMCAHUE,
IIPOBEJICHUE HECIJIOKHBIX OMOJIOTMYECKUX OIBITOB U 3KCIIEPUMEHTOB, B TOM YHCIIE C
UCIOJIb30BaHUEM AHAJIOTOBBIX U IIUPPOBBIX OMOJIOTMUECKUX TPUOOPOB U UHCTPYMEHTOB;

— (GopMHUpOBaHHE YMEHHUS UHTETPUPOBATh OMOJOTUUYECKUE 3HAHUS CO 3HAHUSIMU U3
JIpYyTuX y4eOHbIX mpeaMeToB ((DU3UKHU, XUMHH, Teorpaduu, HCTOPUH, OOIIIECTBO3HAHUS
UT. 1.);

— (opMupoBaHue yMEHHI periaTh ydeOHbIC 3a1a4i OMOJIOTHYECKOTO COJICpP KaHMS,
BBISIBJISIT ~ IPUYMHHO-CJICICTBEHHBIE  CBS3M,  IPOBOJUTH  KAuyE€CTBEHHbIE U
KOJIMYECTBEHHBIEC PACUETHI, JIEJIaTh BHIBObI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTATOB;

— (opmupoBaHue ymMeHUs IJIAHUPOBATh y4eOHOE HUCCIIEIOBAHUE WU MPOEKTHYIO
paboTy C y4eTOM IMOCTaBICHHOW 1en: (GOpMYITHPOBATH MPOOIEMY, THIIOTE3y M CTAaBUTh
3aJlauyd WCCJICIOBAHUS, BBHIOMPATh aJeKBATHO ITOCTABJICHHOW IIENM METOJMBI, JeaTh
BBIBOJIBI IO pE3yJIbTaTaM MCCIIEIOBAHUS WM MPOEKTHOMN eI TeIbHOCTH;

— (¢dopmupoBaHMEe  HMHTEpeca K  YIIyOJeHH0  OMOJOTMYECKUX  3HAHHM
(npenmpoduibHas TOJATOTOBKA U IpodeccruoHaabHas OpUEeHTAIHs) U BEIOOPY OMOJIOTHH
KaK Mpo(HIBHOTO MpeAMETa Ha CTYIIEHHU CPEAHETO MOJIHOTO 00pa3oBaHus i Oy yIIei
MpOoECCUOHATILHON JICSITEIbBHOCTH, B O0JacTH OWOJIOTHMH, MEIUIUHBI, JKOJIOTHUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO351CTBA;

— BIIQJICHUE HaBBIKAMH paboOThl ¢ HWHPOPMAIMEH  E€CTECTBEHHO-HAYYHOTO
COJICp>KaHMs, MPEJCTABICHHON B pa3HOU ¢opme (B BHUJE TEKCTa, TAOJIUYHBIX JaHHBIX,
cxeMm, TpadukoB, auUarpamMM, Mojelield, H300paKeHU), KPUTUYECKOTO aHaIHu3a
MH(}OpMAIUU U OLIEHKH €€ IOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHMUSIMU JIPYTUX YUEOHBIX
MPEMETOB; UHTEPEC K YriayOJIeHUI0 OUOJIOTUUECKUX 3HAHUW U BBIOOPY OMOJIOTHU Kak
npodUILHOTO MpeaMeTa Ha YpPOBHE CpeaHero oomiero obOpazoBaHus s Oyaylieit
poheCCHOHAIBHOW  ACATEILHOCTH B 00JacTH OWOJOTUM, MEIUIIMHBI, SKOJIOTHH,
BETCPUHAPHUH, CEJIBCKOTO XO3SHCTBA, TMHUINEBON MPOMBIIUIEHHOCTH, TICUXOJIOTHUH,
MCKYCCTBa, CIIOPTA - UMETh YETKHE MPECTABICHUS O MATEPUAIIUCTUUECKONU CYITHOCTH
T'CHOMOB YKUBBIX OPTaHU3MOB H PETYJISAINIO0 UX PaOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpeabl, BIUSIONMIUX Ha Pa3BUTHE U
CYIIIECTBOBAHHE KUBBIX OPTaHU3MOB, aJIaNTallii K (DaKTOpaM OKPYKAIOIIEH CPE/Ibl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTHHU, UCTIOJIBb30BAHUS €€ JTOCTUKEHUN B
COBPEMEHHOM KU3HU YEJIOBEKa, OCOOCHHOCTH MCIOJIb30BAHUS KUBBIX OPTAHU3MOB JIJISI
MIPOU3BOICTBEHHBIX HYK/]I YEJIOBEKA,;

— 3HAHWE OCHOBHBIX MOJXOJI0B CEJICKIIUU U OMOTEXHOJIOTHUH KYJIbTYPHBIX PACTCHHH,
XapaKTepHU30BaTh  TI€HETHYCCKH  MOIU(DHUIIMPOBAHHBIE  PAcCTCHUS, ONEPHPOBATH
NOHATUSAMHU, TUOpUAM3ALMA, OTAAJIEHHAs TUOpUIU3ALMS, HMCKYCCTBEHHBIM OTOOp,
reTepo3nc, TpanchopMalnsi, MyTareHe3, TeHeTUYECKOe PEeIaKTHPOBAHNE;

— [OHMMaHHWE  MOJEKYJSIPHBIX  MEXaHM3MOB  pealM3alid  HACJEACTBEHHOM
nH(DOpMAIUU U YMEHUE CBOOOHO OTEPUPOBATH OCHOBHBIMH MOHSATHUSMH MOJICKYJISIPHOM



OMOJIOTHH U €€ COBpPEMCHHBIX HaHpaBJICHI/Iﬁ — I'CHOMHKH, METAaIrCHOMHKH, IIPOTCOMUKH,;

— 3HAHWE OCHOBHBIX 3a00JICBaHMI 4CJIOBCKA, MCXAaHU3MOB HUX PA3BUTHA, crocobax
HNX THAIr'HOCTHKH N JICYCHU,

— (opMupoBaHuE yMEHUS HCIOIH30BAaTh MOHATHWHBINA ammapaT U CHMBOJIMYECKHMA
A3bIK TEHETHKH, TPaMOTHOE IPUMEHEHHE HAy4YHBbIX TEPMHHOB, IOHSTUN, TEOPUH,
3aKOHOB [IJIsi OOBSICHEHUS HAOJIOAAEMbIX OHOJIOTHYECKUX OOBEKTOB, SIBICHHN U
IPOLIECCOB, O3BOJISIFOIINX 3aI0KUTh GYHIAMEHT HAyYHOTO MHUPOBO33PEHUS.

B 11eHHOCTHO-OpHEeHTAIIMOHHOH cepe:

— 3HaHWE, YTO NPHUMCHCHHE COBPEMCHHBIX TEXHOJIOTUH MOJICKYJSPHON OHOJIOTUH
MO3BOJISIET YCHEIIHO pelaTh TaKhe 3JI000JHEBHbIE TPOOJIEMBI, Kak OXpaHa
OKpYIKaIOIIeH CpeJbl, COXPaHEHUE 370POBbS YEIIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHE
IKOCUCTEM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JIEATEJIBHOCTHU

Monayib «Kak ;KMBOTHBIE M PACTEHHSI TPUCIIOCAOIMBAIOTCSD> (IBOJIIOIIUOHHAS
akojorus) 5-6 kimaccel (34 yaca)

1. Mpbwt uccneoyem scusvie oo6vexkmot (6 uacos)

CBoiicTBa M CTPOEHHE JKHUBBIX OpPraHU3MOB (CTpOoeHHE KieTkH). Bum, ocoOb —
OpraHu3M Kak eauHasi cucrema. Apantainuu (npucrnoco6isenus). [lonstue romeocrasa
&KUBOTO opranusma. CriocoObl ero noiep>Kanusl.

[lonsitTue BapuaTMBHOCTH Tmpu3Haka. HWccnengoBatenbckue pabotrel «Bce mm
(cunu1bl, 0Ky, 6epessl U T.J.) OAUHAKOBBIE? DOTOKBECTY.

OrpannueHuss MOpQOJOTHYECKUX U (u3HoJornyeckux agantauuii. I[louemy
OpraHu3Mbl HE CTAaHOBATCS OECKOHEUYHO OOJBIIUMHU, MAJICHBKUMHU, BCESIHBIM.
[Ipaktruueckas pabora «CocTaBisieM KHUTY PEKOPJOB PAaCTEHHUI W >KUBOTHBIX HAIIETO
Kpas».

2. Bausanue oxkpyscatowieii cpeovt Ha scuevle opeanuzmul (12 uacos)

dakTopbl OKpyXaroleh cpeabl (adUoTHYECKHEe, OMOTHYECKUE, aHTPOIIOTCHHBIE).
[Ipumepbl  abuoTnueckux  (aKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KUBHEACATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TeMIlepaTypa, CBET, BJIAXHOCTb.
[TpakTueckoe 3anstue «l[BeT u Temno» (KyOMKHU JibJla B3BECUTH, MOJOXUTh B YaIlIKU
Ilerpu Ha pasHOLBETHYIO OyMmary, yepe3 30 MHHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3anarue «Uto pacTBopsieTcs B Bojie» (dKcriepuMeHT <« Kuakuii
nom»). [Ipaktudeckoe 3anstue «Auddysus Bemects B Boae (pacTBOphl)», «/IBmkeHue
pacTBOpoB MO UBETKY». [Ipaktudeckoe 3ansitue «Jleg mmaBaer B Boue (aiicOeprw,
3amep3aHue BogoeMoB)». [IpakTnueckoe 3aHsTre «Jlen npu 3amep3aHuu pacupsieTcs»
(pa3pyiienue kamHs (IOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  TPHUCIOCOOJEHUS  KUBBIX  OPraHU3MOB K
abuotnueckum (paktopam. [IpucrnocoOneHuss K OCHOBHBIM a0MOTHYECKUM (haKkTOpam:
TeMIiepaTypa, BIaXHOCTh M cBeT. lIpaktuyeckoe 3ansrue «lllyba» (kyOuku nbnaa
3aBEpPHYTH B pa3HbIi MaTepual, B3BecuTh). [Ipaktuueckoe 3anstue «I IurmeHTsn (MOXKHO
pa3lieuTh Ha BaTMaHe Kpacutenu u3 ¢uomactepoBy. [Ipaktuueckoe 3anstue «Kak
YKUBOTHBIC TIJIABAIOT B BOAEY (DKCIEPUMEHT C MTUTIETKOM ).

UccnenoBarenbckue paboThl «BiusHue cBeTa (Termia, BIaXHOCTH, COCTaBa MOYBHI)
Ha pAacTEHUS] B €CTECTBEHHBIX WJIM HUCKYCCTBEHHBIX YCIOBUSIX» (Ha JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus rncusvix opzanuzmos (4 uaca)

buotnueckue (bakTopBhI. 3aKOHOMEpPHOCTHU pa3BUTHS MEKBUI0BBIX
B3aUMOOTHOIIEHUH. Ko3Bononus (XUIIHUK-KEPTBA; MMapa3uT-XO3IUH) BOJIOIUS
ctpareruii noowiBanus nuiy. ConuanbHOCTh. Bunbl-Beenenipl. [lepeuens pactenuii-
Bpeautenen. MccnenoBatenbckas padota «HabOmonenust 3a B3aMMOOTHOIICHUSIMU



’KUBOTHBIX NMPHU JOOBIBAHUU MUIIH (KOPMYILIKH IJIS1 ITHIL, 17151 TOPOJACKUX HIIM CEIbCKUX
KUBOTHBIX). BeO-kamepr». HccnenoBatenbckas pabora «PacmnpocTpaHenue BUIOB-
CUHAHTPOIIOB B HAILIEW MECTHOCTH.

4. Yenoesex 6 scuznu pacmenuit u ryxcusomnuwix? (6 uacos)

AnTponorenusie (aktopsl. [IpaBaa mu, yTo NEPBOOBITHBIE IO KUIH B TAPMOHHUH
¢ npupogoil. O1oManIHUBaHUE U NPUPYYECHHE )KMBOTHBIX M PACTEHUU. 3aueM cracarhb
BBIMUpAIOIIME BUJBI, KaK 3TO JenaTh. KyJlbTypHblE pacTeHUs M UX JUKHE IPEIKH.
[Touemy BaxkHO UX coxpaHsaThb. PazHooOpa3ue KyJIbTypHBIX PaCTEHUN M MX 3HAYECHUE B
KU3HU yesoBeka. KpacHas kaura Baiieit repputopu. Oco0o oxpaHsieMble TEpPUTOPUH,
3anoBenHuku Poccun u mupa. Ilpaktudeckass paborta «PaznooOpasue KylabTypHBIX
PACTEHMI B BallIEM PETHOHEY.

HccnenoBarenbckas pabota «BinsHue aHTpONOreHHBIX (DAKTOPOB HA pa3BUTHE
pacTeHuil B TOPOJIe/HACETIEHHOM ITyHKTE.

Okckypceusi/mpaktuueckass padora «OOIIT B BameM pervoHe — yHUKaJIbHbIC
OOBEKTHI IPUPOIBI».

5. Ikonozuueckue nuwu (6 uacos)

buocdepa — onHa u3 BaxkHeHmMX obosouek 3emiid. UTO Takoe «IKOJIOTMYECKHe
HUIIUW» U Kak OHU QopMupyrorcsi? @opMHUpOBaHUE 3HAHMA MO OMOPA3HOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBEACHYECKUX  MPUCIOCOONEHUH,  MOAU(PUKALUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenpHbie co0o0IIeCTBa U UX TUMBL. Pa3Butue
Y CMEHBI PaCTUTENIbHBIX COOOIIECTB.

HccnenoBarenbckue pabOThl «IKOJIOTMYECKUE HUIIM BOKPYr TeOS — OINKCaHUE
(dakTopoB OKpyxaromeit cpenp». HccnenoBarenbckue padbotsl «DeHosorndyeckue
HaOIIOACHUS.

Monayab «OcHOBBI pacTeHHEeBOACTBA» 7-8 Kiacchl (68 yacon)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOJACTBO: OCHOBHBIE (DAKTOpPHI BbIpAIIMBAHUS PACTEHUM.
Ucropust pazBuTus arpoxuMuyeckux 3Hanuii (pabotsl M.B. Jlomonocosa, FO. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, I1.A. Kocteiuena, JI.H. IIpsauniaukoBa
u ap.). [Ipaktuueckas padora «bouka JIubuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

[IpaBuna mMOCTAaHOBKHU arposkcriepuMeHToB. [locTaHOBKA HKCIIEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMBbI, cOCTaBlIieHWE THUMOTE3bl, eI U 3a7a4 SKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHUM B KOHTposupyemon cpene. KoHTposi, NOBTOPHOCTH,
MpoBeJeHUE »HKcrepuMenTa. IlnanupoBanue skcnepuMmenTa. OlLiEHKa pe3yJbTaToB
skcriepuMenTa. MccnenoBarenbckas pabota «DakTophl, BIUSAIONINE HA MPOPACTAHUE
CeMsH (pOCT MPOPOCTKOB)».

OcBOEHHE TEXHOJIOTUN KPYIJIOTOAUYHOTO BBIPAIIMBAHUS CAJIATOB U MUKPO3EJICHU



B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX ycIOBUSX. COOp YCTAaHOBKM IS BBHIPANTABAHUS
pacTeHUl B KOHTPOJIUPYEMBIX YCIOBHUSIX.
3. Ponb xumuueckux nemenmos 6 numanuu pacmenuii (20 uacoes)

Bopa. PactBop. BhITsiKka. AHMOHBI, KAaTHOHBI, 3JIEKTPONPOBOAHOCTH W pH
pactBopa. Posib XUMHUYECKHX 37IEMEHTOB B TUTaHUU pacTeHuil. [loyuyeHne nuraTenbHbIX
BelecTB pacteHusMu. [Ipaktudeckas padbota «CxeMbl MUTATENBHBIX PACTBOPOB. Pacuer
7103 yI0OpeHuil 1715l MUTAaTEIbHBIX PACTBOPOBY.

YnoOpeHusi: opraHM4ecKue, MHUHEpPAJIbHbIE, MHUKPOOHOJIOTHYECKHE. THIIbI
nuTaHus pacteHui. BosznymHoe W MuHepanbHOe (KOPHEBOE) MHUTAHHE PACTEHUU.
TpaHCIIOPT NHUTATENBHBIX BELIECTB PACTEHUW: BOCXOASUIMHA M HUCXOASUIUMN TOK.
Baxueitmue kanmuitabie, hochopHble U a30THBIE y00peHus, ux cBoiictBa. [Ipocteie u
cioxuble ynoopenusi. Ilpaktuueckass paborta «llpaBumiia cmemuBaHusi ya00peHUIN
[IpakTuueckast pabota «Ilutanue pacTeHHl: TEXHOIOTUS TPUTOTOBJICHUS! MUTATEIbHBIX
pacTBOPOB ISl Pa3HBIX KYJIBTYP».

PocT u pasButhe pacTeHMil: 3Tambl OHTOreHe3a, (PaKkTOpbl, BIMSIOIIME HA POCT
pacTeHui: CBET, I'yCTOTa MOCaa0K, MuTaHue, cyocrtpar. [lpakruueckas pabota
«MOHUTOPUHT MUHEPAIILHOTO MUTAHUS PACTCHUI».

OcoOEHHOCTH MHUTAHUS PAcTEHUH a30TOM. A30T U €ro 3HA4eHUE B IKU3HU
pactenuii. @opMbI a30Ta U UX MIPEBPALICHUE B IIOYBE.

Ucrounnku docdopa nis pacrenus. 3naueHue dhochopcogepkanmx coeJuHEHUN
B KJIeTKe. Posib Makpospruueckux coequneruit ochopa B 3HEPTeTUUECKOM OOMEHE.

Bnusinue kanuss Ha (U3MUECKHE CBOMCTBAa NPOTOIIA3Mbl, Ha (PEPMEHTHI
YII€BOAOPOJAHOTO 0OMEHa, CUHTE3 0enKoB U Jip. Ponb kanus B moaaep:KaHud MOHHOTO
OaslaHca B TKAHSX, B IPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u CTpyKTypooOpa3oBaTellbHasi poJib KajblUs. Y4YacTHE B
00pa3oBaHUM KJIETOYHOM CTEHKH, MOJACPKAHUU CTPYKTYPHI MEMOpAH U PETYIISIHS X
ITPOHULIAEMOCTH.

3HaueHHe MarHusg B MeTaboiu3Me pacTeHuil. MarHuii B coctaBe XJopoduiuia,
CXOJICTBO XJIOpO(UIIIa U TeMOIJIOOMHA KaK CBUAETENHCTBO €IMHCTBA OPraHUYECKOTrO
MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOM OpraHu3aiiuy KJIETKH,
y4acTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHSIX.

MukposnemenTsl. [IpeacTtaBieHuss 0 poiw MHUKPOIJIEMEHTOB B MeETaOOIU3MeE
pacteHuii. OCOOEHHOCTH TOCTYIUICHUS MHUKPOJJIEMEHTOB B pacTeHus. CHHEprusM u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUM.

PactuTtenpHas AMarHOCTHKAa M METOAbl MACHTU(MUKAIMK HEI0CTaTKa/U30bITKA
aneMeHToB nutanus. [Ipaktuueckas pabora «PacTuTenbHast IMATHOCTHUKAY.

UccnenoBarenbckas padota «OLieHKa COCTOSTHUS KOMHATHBIX PACTEHUM, pacTeHUM
Ha IIKOJIbHOW TEPPUTOPUM, YCTAHOBKA MPUYMH MATOJOTUUECKUX COCTOSIHUM (TIpu



HAJTUYIUN ).
UccnenoBarenbckas pabora «OuneHKa BIMSHHUS pPA3JIUYHBIX JJIEMEHTOB Ha
COCTOSIHHE PACTEHH (COCTaBICHUE PA3JINYHBIX TOAKOPMOK )».

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

[TonsiTre o perymsaropax pocta pacteHuil. CTUMYIATOPHI pocTa — (PUTOTOPMOHBI
(aykcuHBI, THOOEPEIIMHBI, IUTOKUHUHBI). UTHTHOUTOPHI pOCcTa pacTeHuid: 1. mpupoiHbIe
(abcumzoBasi KHUCIOTa M HEKOTOphIe (PEHOJbHBIE BellecTBa (MKymMapoBas, KOpUYHAs,
CAITMITIIIOBAsT K-ThI), 2. CHHTETHYECKHE (MOP(AKTHHBI, peTapIaHThl, ae(OIMaHTEHI,
JECUKaHThl, repOunnapl). DOUTOMOHUTOPUHT U OIEHKAa COCTOSIHHSI PaCTCHHIA.
CoBpeMeHHbIe cniocoObl MOHUTOpUHra. lIpakTnueckas pabora «PUTOMOHUTOPHHI U
OLIEHKa COCTOSAHUSI pacTeHUu. COBpeMEHHBIE CIIOCOOBI MOHUTOPUHTa.

Hccnenosatenbckas paboTa «BnusiHMe reTepoaykcuHa Ha IpopacTtaHue (pocT Ha
Pa3HbIX CTA/IUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTECHUI.

3amura pacTeHUN OT BpeauTened: ocHoBbI Omomerona. Ilpaktuueckas pabota
«MHCekTapuu: npaBuiia U YCIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nousennasn KyJipmypbl, UX NPUMEHEHUE 8 GbIPAUIUCAHUU
pacmenuii. Qusuonozua pacmenuii (8 uacos)

Bonnas, nmecuaHass u mMoOuYBEHHAas KYJbTYphbl, UX NPUMEHEHHE B BBIpAIIUBAHUU
pactenuil. [IpoBeaenue Boabl B KopHE U ctebiae pacteHuil. [Ipaktuueckas padbota
«KopHeBoe naBneHune».

Bonubiii pexxuM pacTeHUi: CTPOCHHUE YCTHUIL: (DAKTOpBI, BIMSIONME HA HUX
PACKpBITHE U 3aKpBhITHE. 3HAUEHUE MEXAHU3MA PETYJISLINU UCITAPEHUS BIIATH PACTCHHUEM.
[Ipaktuueckas padora «lIpurotoBienue npenapara yCTbUI METOJIOM CIIETIKA.

UccnenoBarenbckue padboThl: «BiusHUE YCIOBUH COAEpKaHUS PACTEHUU Ha
KOJIMYECTBO YCTHHUID.

@DOoTOCHMHTE3 — YHUKAJIBHBIN TMpollecC pacTeHuil. TemHOBas W cBeToBas (pa3bl
dboTtocunTesa. 3HaueHne (HOTOCUHTE3A /JIsl )KUBBIX OpraHn3MoB. [IpakTudeckas padoTa
«DyHKIMOHANBbHAST ~ IMATHOCTHKA PACTEHWA IO  AKTUBHOCTU  XJIOPOIUIACTOBY
UccnenoBarenbckas padbora «Omnpenenenue xmopobumia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTCHUM U (PAKTOPOB, BIUSIONINX HA HEEY.

@akTOphl pOCTa PACTEHUN: BO3AYX M aspauusd. llogzeMHoe npIXxaHue pacTeHUN:
COCTaB TOYBEHHOTO BO3MyXa, Tra3000MeH. [a3o00MeH TIpu OECIIOYBEHHOM
BhIpamuBanuu. [lpaktuueckas pabora «Asparusa, CO2 u O2. [IpixaHue pacTeHUI».
[TpakTuyeckas pabota «/lpIxaHue pacTeHHii: OLIEHKA MHTEHCUBHOCTH JIbIXaHUS paCTEHUN
Y TJIOJIOBY.

UccnenoBarenbckue pabotel: «BnusiHue crnocoba BbIpaluMBaHus (cocTaBa
MUTATEIBHOW CMECH, CXEMbl BHECEHMSI) HA POCT U PA3BUTHS PA3IMUHBIX PACTEHUI.



6. Kyaomypnoie pacmenus. Cospemennvie acnekmul cenexyuu (20 uacos)

Kak yenoBek cram Hcnoib30BaTh pacteHus? CBA3b Pa3BUTHS LUBUIU3ALMH
YEJI0OBEKa M OJOMAallHUBaHMs pacteHuil. JJlomectukanus. Juckyccus «Jlomectukanus,
BCE JM pACTEHUsT M JKUBOTHBIE, KOTOpbIE JKMBYT PSAIOM C YEJIOBEKOM UM
OJIOMAIIHUBAIOTCA? MOKHO JIM CYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?»

HacnencTBEeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA YKMBBIX OPTraHU3MOB.
N3menunBocth. Bunbl u3aMenuuBocTh. [lpakTtnueckass pabora «MonudukannonHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMarepuanpHBIl HOCHUTENbL HACIECACTBEHHOCTH M  HW3MEHYHMBOCTH.
HyxiiennoBeie kucnotsl. JIokanu3anus réeHETHYECKOr0 Marepualia B KieTke. [lenenue
kierok. Permukanus [JHK. OcHoBHast norma MonekyiasipHor Ouosioruu. TpaHCKpUIIus.
Tpancnauus. Mytamuu. [lpaktudeckas padora «l'eH — HHCTpYKIUS O COOpPKE KIETKU
(ma Oucepe wiu KoHcTpykTope)». [Ipaktuueckas pabora «Myrtamus Ha OyTtepOpoje
(/000 00BEKT M3 IpeaplIylied padoThl, I/I€ M3MEHEHUWE HHCTPYKIUHM MPUBEACT K
M3MEHEHHUIO BHEUTHETO BU/1a 00BEKTa).

OddexT OyThUIOYHOTO TOpJIBIIIKA W TeHETHYEeCKOoe paszHooOpasue. UTo Takoe
reHO0aHk? 3ayeM COXpaHATh T'€HETHYECKHE pecypchl pacTeHuil? OCHOBHBIE CIIOCOOBI
COXpaHCHHS TeHETUYECKUX PECypcoB pacTeHui (eX Situ u in situ).

3nauenne pabor H.M. BapuioBa. 3akoHromosjoruyeckux psiaoB. LleHTpsI
IIPOUCXOXKIAEHUS KyabTypHbIX pactennid H.M. BaswioBa m IIL.M. JKykosckoro.
[Ipaktrueckas padota no rpynnaMm «OTKyJa Ha HaluX cTojdax (PYyKThl/OBOLIU/3IAKI.

OcHoBHble MeToAbl cenekiuu. ['uopuauzanus. dopmel oT60pa. OCHOBHBIC
HaIpaBJICHUS CEJICKIUU: YIyUYlIEHUE YPOKAMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckum (pakropam. [Ipaktuyeckas pabora «BripanmBaem ropox. Kak mposecTu
CKpELIMBAaHUE Yy TOPOXay.

Ecte nm xu3Hb B mnpoOupke? buoTexHONMOTHS KyJIbTYPHBIX PACTCHHM.
UccnenoBarenbckass pabora «BelpammBaHue pacTeHUid B MpoOUpKe»  (MOXKHO
BOCIIOJIb30BaTbCA  pPE3yJIbTATaMU TPEABIAYIINX OSKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB JJIsi PACTEHH ).

Kak  uenoBek  moxer  MoaubuuupoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. COBpEeMEHHbIE  MOAXOABI WM  JOCTWKEHUS  T'€HETHYECKOIO
penaktupoBaHuss — pacreHuii.  IIpakTumdeckas  pabora  «['eHOMHBIE  HOXXHHIIBI
(MoxenupoBanue padbotsl cucreMbl CRISP-Cas).

7. Pacmumenvnas npooykuyus. (8 uacos)
Hanzemnsie n moazemMHuble opranbl pacteHuil. [loOer u Bugon3MeHEeHHbI noder
pactenuii. CriocoObl pa3MHOKEHUS PACTEHUH.
[lonsitTue 0 KayecTBe MPOAYKTOB muTaHusd. [IpoOiieMbl KOHKYpEHLIMH
OTEYECTBEHHBIX ITPOAYKTOB ITUTAHUSA C UMIIOPTHBIMU. JIOTHCTHKA TOCTaBKH M CPEACTBA



coxXpaHeHUus1 MpOAYKTOB muTaHud. lIpaktudeckas pabdota «lIpemenbsHO MOMyCTUMBIE
koHueHTparuu (IIJIK) u metoasl KOHTposist 0€30MaCHOCTH PACTUTENBHBIX MPOTYKTOB
UTAHUS.

Mukpo3seneHb: Mmoye3HoCcTh U TexHosorus. MccnegoBarenbekas padbora «OleHka
KauecTBa BBIPAIIEHHON MUKpO3eJIeHn» (JTM00 CBOs, 1100 U3 Mara3uHa).

XUMHYECKUI aHAIN3 MPOAYKIIUU. OcHOBBI ceKkTpooToMeTpuHu.
[ToTenmmometpus. Xpomarorpadus. [Ipaktudeckas pabora «MeToabl OIEHKH KayecTBa
PACTUTENBHOW MPOAYKIIMHM: XPAHEHHWE U COXPAHHOCTh MUTATEIBHBIX BemecTB» (10
JTOCTYITHOMY O0OPYIOBAHUIO).

HccnenoBatensckas pabora «Ompenenenue ButamuHa C METOJOM 0OpaTHOTO
TUTPOBAHUS B IUIOJIaX HA PaA3HOM CPOKE (Croco0e) XpaHEHUs».

Monyab «buorexHosiorus» 7-8 kiaccnl (68 yacon)
1. Buomexnonozusn (4 uaca)

[lonsiTue OUOTEXHOJIOTMU. 3a4eM YEJOBEKY OHOTEXHOJOIMHM, B 4YeM HX
MPEUMYIIECTBO MePe]] XUMUIECKUM CUHTE30M. OCHOBHBIE OMO00BEKTHI OMOTEXHOJIOTHH:
MIPOMBITIUICHHBIC MUKPOOPTAHU3MBI, KJICTKA M TKaHU PACTCHHM, )KUBOTHBIX W YEJIOBEKA,
onokaranm3atopsl. [Ipaktudeckas pabora «lIpumepsl NmpuUMeHEHHS OWOIOTUYECKUX
00BEKTOB B TBOEH JKU3HU.

Coippe uisi OMOCHHTE3a M OIICHKa €ro Ouosnormueckoil 1eHHocTH. OCHOBHBIC
UCTOYHUKU Yriiepoja, aszora, (ocdopa, MUKpodeMeHTOB. VccienoBaHnue HOBBIX
HMCTOYHHUKOB CHIPHs (BKJIFOYAsI BOIIPOCHI €T0 MPEABAPUTEIbHON 00pad0OTKH), pa3paboTka
HOBBIX TUTATENIBHBIX CPEJl, B TOM YHUCJI€ BKJIIOYAIONINX OMOCTUMYJISATOPHI U JAPYTHE
AJIEMEHTHI YIIPABJICHUS U ONTUMH3AIIMHU MTPOIIECCOB OMOCcHHTE3a. MeToabl ONTUMHU3AIINH
MUTATENbHBIX CPE/I.

2. Muxkpoouonozus (12 uacos)

[lonoxxeHne NPOKApUOTOB B CcUCTEME opraHudeckoro wmupa. CrpoeHue
OakrepuanbHOn KieTku. Knaccudukarus 6axkrepuit. Mopdonorus 6akrepuii. [Ipocteie
U CIOXKHBICE METOJbI OKpammBaHus Oaktepuil. dusmonorus OakTepuil: NHUTAaHUE,
JIBIXaHWe, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (IKCTPeMO(HIbHOCTS,
0COOEHHOCTH CTpoeHUs KieTkH). JlabopaTopHas padora «OUKCHUPOBAHHBIE TPEMAPATHI
Oaktepuii. Ompenenenue ¢GOPMBI MPEIJIOKEHHBIX KYIbTYp MHKPOOPTaHU3MOB,
UCTIONB3YSl TPOCTOM MeTon okpackm» Jlaboparopuas pabora «OmpeneneHue Tuma
KJIETOYHOW CTEHKH METOJIOM OKpaIuBaHus 1o [’ pamy» (IIpu HaJTMYUU PEaKTHBOB).

MosnouHokucinoe u crnuproBoe Opoxkenue. DoroTpodHble W XeMOTPO(HBIC
Oaktepun.  KuHeTnueckoe  omucaHue — Ipolecca pocta  MHUKPOOPTaHU3MOB.
OKCNOHEHIMAIbHAsT ~ MoJleb  pocta. KwuHetnka THOETM  MUKPOOPTaHU3MOB.
JlaGopartopHas padota «IIpuroroBieHrne NMPMWKU3HEHHBIX MPENapaToB MOJIOYHOKHUCITBIX
OakTepui.



[TaTorennsie 6akTepun. YymMHas majgouka v YepHas CMepTh, OOTYJIN3M, CTOJIOHSIK,
TyOepkynes. Mctopust 6opbOsI ¢ OakTepuanbsHbIMu nHpekuusMu. JlabopaTopHas paboTa
«IToceB cmbiBa ¢ pyk Ha vamku [letpu». JlabopaTopHas pabora «BbijeneHue yucTon
KyJabTypbl OakTepuii. Meron pasBenaeHuil. MeToj  HCTONIAIOMIETO  IITPUXaAy.
Jlabopatopuass pabota «Mopdomorndeckas XapaKTEpHUCTUKA BBIACICHHOW YHCTOU
KYJBTYpBI: XapaKTEpPUCTHUKA KOJOHUH, popMa OaKTepHii, TUM KJIETOYHON CTEHKI.

Boiina 6eckOHEYHOCTH: aHTHOMOTHKHU MPOTUB OakTepuil. MexaHnu3Mbl AeUCTBUIA
aHTUOMOTUKOB. MeXKIeTOYHas KOMMYyHUKauus Oakrepuil. YyBCTBO KBOpyMa.
JIaboparopHass pabota «CpaBHEHHME pOCTa MHKPOOPraHM3MOB Ha dallke 0e3 U C
nobasieHuss aHTHOMOTHKOBY lccnenoBarensckas pabdora «Ilouck MHKpOOpPraHM3MOB
o0J1a1alolUX aHTarOHUCTUYECKON aKTUBHOCTBHIOY.

[Ipumenenue Oakrepuil 4enmoBekoM. KuHeTHuYeckoe omnucaHue OHOCHUHTE3a
MPOJYKTOB MHUKpPOOpraHu3Mamu. bakTepuu, KOTOpbIE MOIYT pasjiaraTh IUIaCTHK.
Uccnenosarenbckas pabota «BbifeneHue MOJIOYHOKUCIBIX OaKTepHil, KCCIIeI0BaHUE UX
AKTHUBHOCTH.

MukpoopranusmMsl B arpoOMOTEXHOJIOTUU. MICKyCCTBEHHBIE accoMaluy PacTeHUM
¢ MHKpoopranusmamu. lccienoBatenbckas padbora «Bbiaenenue OakTepuil MOJE3HBIX
IUISL PACTEHUID.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmonozuu (njaecHegvle 2puobsl,
opoxcicu, 6ooopocau) (12 wacos)

[1necHeBbIie rprObI MPOAYIIEHTHI OMOJIOTUYECKH aKTUBHBIX BEIIIECTB.

OOmiast xapakTepUCTHKa JPOXKEH caxapoMuieroB. VcTopus HCMIOIb30BaHUS
JPOXOKEH B TPAAUIIMOHHON OUOTEXHOJIOTUU. TEeXHOMOTHY BUHOACIIUS U XJIEOOEeUeHHUs,
CIIeMAIU3UPOBAHHBIE pachl Apoxokei. Metabonusm Apoxokend. Peakuus ciupToOBOTO
opoxenusi. Jlaboparopnast pabora «Iloacuer kieTok Apoxokeit B kamepe [opsieBay.
JlabopatopHasi padota «OOHapyKeHHE MPOAYKTOB CIUPTOBOTO OPOKEHHS: ITUIIOBOTO
CupTa W Yyriaekucyioro rasza». [lomydeHue BTOPUYHBIX META0OJUTOB B JPOXKKAX.
Jpox:oKu Kak PO IyIIeHThI OnoTOIUB. [lomydenue meneBbx 0eIKoB B APOAOKAX.

OcoOeHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS y JIPOXOIKEH, 3HAaUCHUE
M3YyYEHHS MHUTO3a M IIUTOKMHE3a JJISI ONTUMHU3AIMU TIPOILIECCOB KYJIbTUBHUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAHUS TIPUYMH MATOTEHHOCTH JAPOXIKEH U TPUOOB, TIOMCKA
MuiieHed (QyHTUIIUAOB W pa3paOdOTKM  HOBBIX JIEKAPCTBEHHBIX  IPETapaToB.
JlaGoparopnass pabora «HaOmromeHwe  pa3sMHOXKEHHS  JPOXOKEBBIX  KJICTOKY.
[Ipaktruueckas pabora «llomydyenue TBopora m kKepupa Ha OCHOBE MOJOUYHOKUCIBIX
Oaktepuit». IIpakTuueckas padbora «OCHOBHBIE BHJIBI KBaca W UX XapaKTEPUCTHKA»
«JIpoAaku U MOJIOUYHOKHCIIbIE OaKTepuu, MPUMEHSEMbIC ISl MPOU3BOJCTBA KBacay.
[IpakTiueckass pabota «CpaBHUTEIbHBIA aHAIN3 PA3BUTHS IPOACGKEH B adpOOHBIX U
aHa’pOOHBIX  ycioBusx». Ilpaktmueckas pabora «MeTombl OIEHKH CBOMCTB



XJIeOOoneKapHbeIX apoiokeid. OCOOCHHOCTH NPUMEHEHHUS! NMPECCOBAHHBIX, CYIICHBIX H
MHCTAHTHBIX Apoxokei». MccnenoBarensckas pabota «BrusHue (QU3NKO-XUMUYECKUX
(hakTOpOB Ha KAa4ECTBO OMOTEXHOJOTUYECKON MpoayKuuu (kBac, kedup, Chlp, XJied u
Tp.)».

Bonopocnu — mepcnekTUBHBIN OOBEKT I MPOW3BOJACTBA O€lKa W yrIICBOJIOB.
BbroTeXHOIOTHYECKHE METOJbI OYUCTKH TBEPHABIX, JKUIKUX OTXOJOB W Ta3000pa3HbBIX
0TX0ZI0B Tpon3BoACTB. CTo4HBIE BOJBbI. CXEMbl OYHMCTKH. BHOMUIBTPBI, adpPOTEHKH,
METAaHTCHKH, OKCHTEHKH. AKTHBHBIH WJI W BXOJIMIIMNE B HEr0 MHKPOOPTAHWU3MEI.
Hcnonp3oBanue BOAOpOCIEH B OYMCTKE CTOYHBIX BO. MccnenoBarensckas pabora
«Bnusuue pusnko-xuMuueckux paktopos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauusn (8 uacos)

HacnencTBeHHOCTh M M3MEHYHMBOCTh — OCHOBHBIC CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocth. Bumbl u3MenuuBocTh. [lpakTuueckas pabdora «MoaudukamnnoHHas
W3MEHYHMBOCTD (JIUCTHS, HTOJIKU C OJTHOTO JIEPEBA).

['er — wMaTepWalbHBIH HOCHUTEIh HACICACTBEHHOCTH U W3MEHYMBOCTH.
HyxnennoBbie kuCIOTH. JIOKanmM3aiuss TeHETUYECKOTO0 MaTepuana B KieTke. Jlemenne
kierok. Pemmukanus JIHK. OcHoBHast norma MosnekyisipHoi 6uosioruu. TpaHCKpUIIIUSL.
Tpancnauus. Mytanuu. [paktudeckas padora «I'eH — HHCTPYKIMS 0 COOpPKE KIETKU
(ma Oucepe wiu KoHCTpykTope)». [Ipaktuueckas pabora «Myrtamus Ha OyTtepOpose
(r060¥ 00BEKT W3 MpeAbIAyIel padoThl, T/Ie M3MEHCHHUE WHCTPYKIHMH MPHBEICT K
M3MEHEHUIO BHEITHETO BHUIa OOBEKTA)).

5. Bupyconozusa. (6 uacoes)

[TonoxeHue BUPYCOB B CUCTEME OpraHU4ecKoro Mupa. CTpyKTypa U XUMHUYECKUIH
cocraB BupycoB. Kiaccudukauus BupycoB. Penponykuust BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (PrJIbMa O BUpycCax.

Bupycs - Bo30yauTenu nHpeKnnoHHbIx 0onesneit. OnkoBupychol. bakrepuodaru:
CTpOe€HHE, CBOMCTBa, mnpuMeHeHue. IIpakTuueckas pabora. «MeTon pa3BeaCHUI
[IpakTuueckas pabota. « TurpoBanue 6akreprodarony.

buonorudeckue MeTo 16l 00pLOBI C BUPYCaAMH.

6. I'ennas undsicenepus u ouomexnonozuu. (8 uacos)

OcHoBbl reHHOM WHXkeHepuu. Bektopa. Cneuuduyeckre GepMeHTbI OAKTEPUH.
[Tpaktuueckass pabotra «DHIOHYKJI€a3bl PECTPUKIMHU (pabdoTa € HYKJICOTHIHBIMU
MOCJIeI0BATEILHOCTSAMU Ha Oymare).

buorexHomornu NpoayKIuu OENKOB B OaKTepUaIbHBIX KylbTypax. JocTrmxeHus
TeHHON MH)KEHEPHUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema amanTHBHOTO HMMMYHHTETa OakTepuid M apXxe.



[TpakTudeckas pabota «I ennsie HOxHUIBI - CRISPR/Cas (MoxenupoBanue Ha Oymare)»

I'MO. Metoab! nonyuenus [ MO. Urpa-guckyccus «Bpiurpail rpaHT Ha CO3/1aHHE
I'MO».

7. bBuomexnonozuu 6 srcueomnosoocmee (8 uacos)

JlomecTuKanys OCHOBHBIE JOMAIITHUE KUBOTHBIE; COBPEMEHHBIC DKCIIEPUMEHTAX
0 TOMECTHKALIMU >KUBOTHBIX (JIUCUIA, HOPKA U JIP. — SKCIIEPUMEHTHI HAYUYHOM IIKOJIbI
akanemuka benseBa). Jluckyccus «JlomecTukanusi, BCe JM pacTeHUS U >KHUBOTHBIEC,
KOTOpBIE JKUBYT PSJAOM C YEJIOBEKOM WM OJOMAIIHUBAIOTCSA? MOXKHO JIM CUUTATh
TapakaHa 0JIOMalTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHbIE METOABbl B >KMBOTHOBOJCTBE: TpaHCIUIAHTAIUs SMOPHOHOB,
XUMEpHbIE  KUBOTHBIC, KiIOHUpoBaHue. [Ipaktuueckass pabora «Meroauka
KJIOHUPOBaHMS (MOJIEIMpPOBaHKE HA Oymare).

OcHOBHBIE 00JIE3HM >KMBOTHBIX W pOJIb MATOTCHHBIX MHKPOOPTAaHU3MOB H
Mapa3uToOB B Pa3BUTHH 3a00JI€BaHNN JOMAITHUX KHUBOTHBIX B OCHOBHBIX MEpax OOpPHOBI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me XHUBOTHBIX. [lomokuTensHoe
1 T0009HOE (OTpHIIATEIbHOE) BO3CHCTBUN aHTHOMOTHKOB Ha OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IEIM U 3aJlayd BETEpPUHApUU. BHOTEXHOJOTHS KOPMOBBIX IpEnaparoB.
[Ipaktuueckas pabota «CocraBiieHHE palliOHa MUTAHUS KUBOTHOTO, PacueT pacxoioB
Ha conepxkanuey. HcciemoBarenbckass pabota «OlleHKa KadecTBa MOJIOYHOU
MPOTYKITAN.

8. Buomexnonocuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl ceneknuu. [ubpuamzanus. dopmbl ordopa. OcHOBHBIC
HaIpaBJICHUS CEJICKIUU: YJIyUYIIEHUE YPOKaMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
abuotnueckuM (pakropam. [Ipaktuyeckas pabora «BripammBaem ropox. Kak mposectu
CKPEILUBAHUE Yy TOPOXay.

OCHOBHBIE TOJXOJBI CENEKIMA W OWOTEXHOJOTHUU KYJIbTYPHBIX PAaCTCHUI,
['ubpuauzanus, oTmaneHHas THOpUIU3ANNS, HWCKYCCTBEHHBIA OTOOp, TETepO3HUC,
TpaHcopmariusi, MyTareHe3, T€HETHUYECKOe pelakTupoBanue). Mcropus cenekuuu B
Poccuun 1 Mupe, ucTopus pasBUTUSA BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBek MoxeT MoauUIIMpoBaTh pacTeHUsA? ['eHHAs MH)KEHEPHUs pacTeHU:
UTto Takoe TreHeTHYeCKass WHXKEHEpPUs pacTeHuil. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpa3oBaHue OMyxoyen y pacteHuid. ArpodakTepuaibHasi TpaHchopmaIus:
Ti-TUTa3MHUIBI. I'ennl T-JIHK. MosnekynsipHO-TEHETUUECKHUE MEXaHU3MbI
Tpanchopmaruu. ['eHetmdyeckoe penaktupoBanue. (CoBpeMEHHBIE TMOIXOIbI U
JTOCTIKCHUS TEHETHYECKOTO pPeAaKTUpOBaHUS pacTeHui. [IpakTmdueckas paborta
«I"eHOMHBIC HOKHUIIBI (MoteTpoBanue padboTsl cucrembl CRISP-Cas).

Ecte nmu xu3Hb B mnpoOupke? DBHOTEXHONOTHS KyJbTYPHBIX PACTEHH.



HccnenoBatenbckast pabora «BelpammBaHue pacTeHHM B MOpoOupke  (MOXKHO
BOCIIOJIb30BaThCSl PE3yNbTaTaMU MPEIBIIYIIMX 3KCIEPUMEHTOB 110 COCTaBJICHUIO
UTATEJIbHBIX PACTBOPOB JJIsl PACTEHUN )».

Monyiab «MoJieKkyJasipHble 0CHOBbI (pu3n0J10THU M (papMakogorum» 9 Kiace
(68 uacos)

1. @usuonozuueckas xumusn. (20 uacos)

Beenenue. buorennsie anemenTsl: opraHorensl: O, C, N, H. AxtuBHble (OopMBI
KHCJIOPOJIA, UX TOJIyYEHNE, HEUTpanu3anusl.

MakpoasieMeHThI: TIPOLIEHT COJECpPXKAHUSI B OpraHU3Me, BbITIONHAeMas (yHKIHUA,
cojepkanue B TMpoaykrax mutaHus. Ca2+ - cBs3pIBarONIMe OCNKH, IEMTOHHPOBAHHE
KaJIbIUS, PETYJSIUS YPOBHS KAJIBLMUSA B OPTaHU3ME: TOPMOHBI IOYeK. Mg — CTpoeHue
XJIOpouiia, €ro aKTUBAILHS COJTHEYHOU SHEPTHUEi.

MUKpORJIEMEHTBI: B KaKUX MOJIEKYJIaX COJIepKaTcs, BBINOIHSAEMass (YyHKIIMS,
COZIEp)KaHMe B NpOAYyKTax nuraHus. llociencrBus nepero3upoBKM MUKPOIIIEMEHTAMU.
Fe — ycBauBaeMble THUIBI COEJUHEHUN Kene3a. [ eMompoTenHbl, TeMOIMaHUH,
mutoxpoMel. CU — ycBOeHHME U TpPaHCIOPT Meau. benku, cojepamme Meob.
[TaTtonornueckue cuaapomsl MeHnke u BuiibcoHa, cBsi3aHHBIE C META00IM3MOM MEJIH.

Tokcuunble 3meMeHThl llepronnyeckoil cucTemMbl sl OpraHusma. BriusHue
HEJIOCTaTKa MaKpO ¥ MUKPOIJIEMEHTOB HA KMBBIE OPTAHU3MBI.

Uccnenosarenbckast  pabora  «KonuuecTBeHHass ~— OnEHKa  COAEp KaHMS
MHKPO3JIEMEHTOB WJIM BUTAMUHOB B TTUIIEBBIX MPOIYKTAX)»

XKupsl. 3ab6oneBaHus yeI0BEKa, CBSI3aHHBIC C HAPYLIEHUSMHU KHUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoabl. 3aboeBaHUSl YEJIOBEKA, CBSI3aHHBIE C HApPYLICHUSMU YTIIEBOJHOTO
obmena. CaxapHbIii fuader.

benku. Ctpoenue. 3a00eBaHNs YEIOBEKA, CBSI3aHHbBIE C HAPYUIEHUSIMU OEJIKOBOTO
oOMeHa. @yHk1uu 0enkoB. DepmenThl. Mexanusm aeictBus. Kiacchl pepMeHTaTUBHBIX
peakuuii. Kodepments. [Ipaktnueckoe 3aHsitue «KayecTBEHHbIE peaklUUd Ha
opraHuveckue MoJieKynbl». [lpaktuueckoe 3aHsthe «/lenarypamms  OeTKOB»
[Ipaktrueckoe 3ansaTue «M3ydeHrne akTHBHOCTH aMUJIa3bD».

ButaMuHbl )KupopacTBOpUMBIE, BOoAOpacTBopumMbie. [IpeBpalieHue BUTaMUHOB B
akTuBHBIE (POPMBI KOYEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI META0OJIMYECKUX peakiuil. buol’HepreTnueckue MPoIEeCChI.
I'muxonus. Huxn Kpebca. Llenb mepenoca snekTpoHOB. OKUCICHUE KUPHBIX KHUCIOT.
Karabamu3m amunHokucnor. ['miokoneoreHe3. CHHTE3 yIJIEBOAOB, OENKOB, KHPOB.
Mertabonutuueckue 3aboneBanus. IlpakTudeckoe 3ansatue «Pemienue 3amad  Ha
HSHEPreTUYECKU OOMEH.

Knerka. [Tonsitue meMmOpanbl. @yHKIIMU MeMOpaH. Buibl TpaHcrnopTa B KJIETKY.



MemOpannble opraHoujbsl. 3aboieBaHMsI CBSI3aHHBIE C HapylUIEHHEM PpadOThI
MEMOpAHHBIX OpraHesul, OOJIE3HW HAKOIUIEHHs. THIbl KOHTAKTOB MEXAY KIETKaMHU.
3HaueHUEe MEKKJIETOYHOM KOMMYHHUKAllMU JJis 3/I0pOBbs opranusMma. llpakruueckoe
3aHsATHE «/lnanus (kieTouka Tpayoe).

SAnpo. VYpoBHM yIAaKOBKM  XpOMAaTHHA. XPOMOCOMHBIE  TEPPUTOPHH.
HememOpanHbie OpraHouabI.

2. Monexynsapnasn ouonozus. (20 uacos)

OCHOBHBIE BEXHU Pa3BUTHUS MOJIEKYJISIPHON OHMOJIOTHH.

HyxneunoBsie kucnotbl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTuueckas padboTa
«Boigenenne JIHK wu3 OGamana». IIpaktuyeckas pabora «Mogmens JIHK-opuramm.
[Ipaktuueckas paborta «Omnpenenenne kadectBa mnpenaparoB JIHK ¢ nomonisio
CeKTpOPOTOMETPUN» (IIPU HATMYUK 000PYJOBAHUA).

MatpuuHble CHHTE3bl. Permkanus — OCHOBa KJIETOYHOTO jaeneHusd. lIpuHummns
peruukanuu. Ilpaktuueckas pabora «PemnukatuBHas MalMHa (Urpa-IeMOHCTPALH )».
[TpakTuueckas padota «I 1P (Monens ammnudukanus Ha Oymare)y.

Mytanuu. YUto BeI3biBaeT n3meHenus B crpoennu JJHK. [TpuHumner penapanumu.

Tpanckpunuus. [Ipaktudeckas padora «Cuna mpomMoTopay.

I'enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHYECKUI
ko1 Tpancsus. [Ipaktudeckas padora « DonIuHT OEIKOBY.

Oprannsanuss reHoMa BUPYCOB IIpOTHBOBUpPYCHBIE CpPEICTBA, MEXAHHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOAKTEepUaIbHbIE IIperaparsl.
Uccnenorarennsckas padota «PacrpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPHii»

Opranuzanus reHoma 3ykapuor ['eHomMHOe penmaktupoBanue. IIpakTmueckas
pabota «Pabota B COBpeMEHHBIX reHeTHYecKnX Oa3ax naHHbIX. [IpoBenmenue In silico
aHaJIN3a OCIEA0BATEILHOCTEN TE€HOBY.

3. ®apmaxonozus (28 uacos)

[Tonstue o nekapcTBaxX. [IpuUHIMIIBI MOAX0AA K MOMCKY HOBBIX JICKQPCTBEHHBIX
cpenctB. CKpUHUHT W ero MeTojbl. McciemoBarenbckas pabora «IKCIEPUMEHTHI TI0
OTIPEIEIICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIHSIX ).

[Tyt BBenenust JIC. dapmakokMHETHKA JIEKApCTBEHHBIX BelIeCTB. BcachiBaHue
(abcopOrust) mekapcTB. OCHOBHBIC MEXaHM3MBI BCachIBaHUS. TpaHCIIOPT JIE€KApCTBEHHBIX
BemecTB. ['ensr u Oenku nepBoit (azel bnoTpanchopmanuu. [1yTr BeiBeneHUs JIEKapCTB
U3 OpraHu3Ma. OKCKpelus U DOJIUMUHAIMA. [ eHbl u Oelnku BTOpor (a3l
ouotpanchopmanuu. dapmakonunamuika. ['1aBHOe M TOOOYHOE, PE3OPOTUBHOE W
MECTHOE, MPSIMOE, HETIPSIMOE U pedIeKTOpHOE JEHCTBUE.

Bunpr B3aumopeiictBusa jexkapctB. CHHEPrU3M U aHTArOHU3M IPU COBMECTHOM



JIEMCTBUN JIEKAPCTBEHHBIX BEILIECTB, UX Pa3HOBUAHOCTH.

TpancMeMOpaHHBI CUTHAIWHT. THUIBI KJIETOYHBIX pPELENnTOpoB. MeMOpaHHbIE:
VMOHHBIE KaHAJIbl, KaTAIUTUYECKHE U compsbKeHHblEe ¢ (G-OenkaMH; BHYTPUKIETOYHBIE!
LATOIIA3MAaTUYECKUE U siAEpHBbIE. MeXaHNU3MBbI JINTaHI-PEUETOPHOTO B3aUMOJEHCTBHUS.
CenexTuBHOCTh (M30UpPATENBHOCTD) JEUCTBUS, CBSI3b «XHUMHUYECKasi CTPYKTypa —
(dapmakosornyeckasi akTUBHOCTb BEILIECTBY.

DapMaKoJIOrM4eCKOM MOIYJISILIMA CHUHANTHYECKON XOJMHEPTHUYECKOW Iepeaayu.
MonekynsapHblii MeXaHu3M JeWCTBUS U (apMakoJorMueckue cBoiicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTJIMOOJIOKATOPOB 151 Kypapenogo0OHbIX CPEACTB.
@apMaKoJIOTUYECKAasT ~ PEryssilius  aKTUBHOCTHM  AAPEHEPTHYECKOTr0  CHHAICA.
AJPEHOMUMETHKH, aJpeHOOJIOKATOPBl, cCUMIATONUTHKU. [IpakTnyeckas padora
«BnusgHue anpeHallnHa Ha CepIeUHbIe COKPAILLEHUS (IIPOrPaMMHOE 00ECIICUEHHE)».

MonekynspHas ¢dapMakoJorus aHTHAIJIEPTHUYECKUX CPEACTB. [ MCTaMHHOBBIE
pELEenTopbl: TUIIBL, MOJEKYJspHass opranu3zaunus. Ctadunmzatopbl MEMOpaH TYUYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JEHCTBUS, 0COOEHHOCTH KIIMHUYECKOTO IPUMEHEHUS,
TOYKH MPUIIOKEHUS IEUCTBHUSI HHTUOUTOPOB JIMITUIHBIX MEIUATOPOB.

MexaHn3M NEWCTBHsS M NPUMEHEHHE NPENApaToB, CTUMYJIHPYIOIINUX MPOLECCHI
nMMyHHUTETA. DPapMaKOJIOIMYECKasi XapaKTEPUCTUKA HWHTEPJICHKUHOB: IOJy4YECHHE,
MEXaHU3M AeicTBUs, npuMeHeHue. OCHOBBI MaTOPU3NOIOTUU OCTPO(ha30BOro OTBETA,
Meauanus BocnaneHus. MonekynsspHbIi MEXaHU3M IIPOTUBOBOCIIAIIMTENILHOTO IEUCTBHUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  INPOTUBOBOCIIAIUTEIBHBIX  CPEICTB.
[IpakTrueckas padora «l 'HCTONOrHYECKUE MPENapaThl UMMYHHOM CUCTEMBI.

[TonaTHEe 0 HapKO3€ M HAPKO3HBIX IpenapaTrax. KileTOYHbIM U HEPBHBIM HAPKO3.
@apMaKkoJIOrM4YeCKass XapaKTEPUCTUKA OTACJIBHBIX TIPYNI HApPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh NEUCTBUSL HA LIEHTPaIbHYIO cucTteMy. [IpakTudeckas pabota
«I'mecronornueckue npenapaTbl HEPBHOW CUCTEMBD.

®uznonoruyeckuii coH; Ga3pl cHa. Bunapl Hapymenud cHa Ilonstue o
MEIMKAMEHTO3HOM CHE M CHOTBOPHBIX Ipenaparax (TMMHOTHKAX).

MonekynspHple acnekTtsl Houuuenuuu. ONUaTHbIE PEUENnTOpbl, WX THIIBL.
DHkedanuHbl ¥ 3HAOPGUHBI - YHAOTEHHBIE JIMTAH bl OTUATHBIX PELETITOPOB.

AHTUINICUXOTHYECKOE JEWUCTBUE, BIMSAHME HA (QYHKIMIO OSKCTparupaMHIHON
CUCTEMBI, SMOLIMOHAIBbHYIO c(epy, pBOTHBIA LIEHTP, apTepHaIbHOE TaBJICHHE, LICHTP
TEpMOpPETYIALNU. MOJIEKYIISIpHBIE MEXaHU3MBI IEUCTBUS HEHUPOJICIITUKOB, BIMSHUE HA
n0(paMUHOBBIE, CEpPOTOHUHOBBIE, aIPEHO- U THCTAMUHOBBIE PELIENTOPHI, UX ACHCTBUE HA
KJIETOUYHbIE MEMOpaHbl, Ha JENOHUPOBAHHWE TKAaHEBBIX MOHOAMHUHOB. [loTeHIrman-
3aBUCUMBIE HATPUEBbIE KaHAJbl KaK MUILIEHU JICUCTBUSI MECTHBIX aHECTETUKOB. CTIOCOOBI
MHTMOMPOBAHUS MOTEHIMAT-3aBUCUMbIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMU.
[Tpaktnueckass pabora «Kapra oskcnpeccun A0(GaMUHOBBIX U CEPOTOHHHOBBIX
perenTopoB B Mo3re Mbleiy. MccnenoBarensckas padota «IloBeneHueckne TecTol Ha



peiokax Danio rario. Cserno-temHast kamepa». MccienoBatenbckas pabora
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiToe nosniey. MccnenoBarenbckas
pabota «IloBeneHdyeckue TecThl Ha pblOKax Danio rario. CraifHoe MoBECHHEY.

MonyJb «MoJieKyJasipHbIe 0CHOBBI cejiekium» 9 kiace (68 gyaca)
1. Monexyaapuas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHOIN OHMOJIOTHH.

Hyxnennossie kucnotbl. OCHOBHBIE MPUHITUTIBI cTpoeHus. [IpakTuueckas paboTa
«Boinenenne JIHK wu3 OGamana». IlpaxTtuueckas pabora «Mopens JHHK-opurammy.
[IpakTiueckass pabora «OmpeneneHue kadectBa mpemnapatoB JIHK ¢ momombio
criekTpodoToMeTpun» (MIpU HATMYKUK 000PYIOBAHUS).

MartpuuHble CUHTE3bl. Permkanus — OCHOBa KJIETOYHOTro JeneHus. [IpuHIumbI
permukanuu. [Ipaktuueckas padota «PerunkatuBHas MamuHa (Mrpa-aeMOHCTPAIUS)y.
[TpakTuyeckas padota «I 1P (Mogens ammudukaus Ha Oymare)y.

Mytanuu. Uto BeI3bIBacT udmeHenus B crpoennn JHK. [IpuHiume! penapamumn.

Tpanckpunius. [Ipaktudeckas padora «Cuia mpomMoTopay.

I'enernueckuit koa. Ilpaktuueckas pabora «Pemienue 3agady Ha TEeHETHYECKUIN
ko Tpancsus. [Ipaktudeckas padota «DonIuHT OEIKOBY.

Opranuzanusi reHoma BUPYCOB [IpOTHBOBHpYCHBIE CpEICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opraauzanus reHoMa OaxkTepuit AHTHOaKTEepUaIbHbIE rpernaparsl.
UccnenoBarenbckas padota «PacnpocTpaneHrne aHTUOMOTUKOPE3UCTEHTHBIX OaKTepHii»
Opranuzarust reHoMa sykapuoT ['eHomHoe peraktupoBanue. [IpakTuueckas padbora
«Paborta B coBpeMeHHBIX reHeTu4Yeckux 0azax nmanHbiX. [IpoBenenwue In silico ananmza
MOCJIEA0BATEILHOCTEN TEHOBY.

2. Monexynsapnuote ocnoswt 2zenemuxu (20 uacos)

[Ipenmer renetuku. KpaTkas uUcCTOpusi  pa3BUTUS  NPEIACTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa k Npu3HaKy: KaKk packpacuth kota. Uto takoe npusHak? [IyTe OT rena no
npuzHaka. Myrtanuu. Asenu. ['eTepo3urotel M TOMO3UTOTHI. JIOMUHAHTHBIE H
peueccuBHble amenu. PoneBas wurpa «Asmenw». HccnenoBaTeNbCKUA — TPOEKT
Myrtarennsie GaKkTOPHI.

['enpl cTposAT opraHu3M. BrirodeHue W BBIKIIIOYEHHE OOJIBIIOTO Habopa TeHOB.
Kak kneTku moHumaroT, Kakue reHbl 10KHBI padoTath. PosieBas urpa «Cyan0a KISTKI.
I'enbi-niepexmmrouarenu. [IpakTuueckoe 3agannue « AIITOPUTMBI JJI51 KIETOK.

JIuCKkpeTHOE HaciedOBaHWE TMPU3HAKOB. 3aKOHbI MeHaens: OOWH TE€H - OJWH
npu3Hak. CxeMa cKpeuuBaHus. 3aKOH eMHOo00pa3usi THOpUIOB MEPBOTO MOKOJICHUS.
[Ipaktuueckoe 3aganue «EnmHOOOpa3we MEpPBOTO MOKOJICHHS). 3aKOH DPACIICTIICHUS



IIpU3HaKa BO BTOpPOM NokosieHHH. IIpaktnyeckoe 3aganue «PaciiemieHne BO BTOPOM
nokosieHun». MccnenoBarenbckuil mpoekT «3akoHbl I'. MeHens B 3KCIEpUMEHTE.

3akoHbl MeHzens: HECKOJIBKO I€HOB - HECKOJIBKO MPU3HAKOB. JurnOpunnoe
ckpeuuBaHue. HezaBucumoe pacxoxkaeHue xpomocoM. IIpaktnueckoe 3amaHue
«Pemerka [lennera». CuernieHHOe HACIEI0BAHKE.

Bs3aumopeiictBue reHoB. AulenpHOE M HeajulenbHoe. IIpakThueckoe 3aHsATHE
«B3anmoeicTBHS reHOB (MOJEIMPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Onpenenenue nona. [TonoBsie xpomocombl. CaMiibl U caMkH. Briusinue dakTopoB
OKpyXarmumen cpeapl. XpOMOCOMHOE ompenaeneHue moda. [looBsie XpOMOCOMBL.
[Ipaktnueckoe 3amanue «HacnemoBanue, cuemneHHoe ¢ nojom». [Ipobiaema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y KEHIIUH. TpEeXBETHBIE KOIIKH.

3. Monexynsapnoie ocnoewt cenexuuu (28 uacoes)

I'ensl B nonysisanusax: Benukoe pasHoBecue. [lomyisinust. YacToTsl BCTpedyaeMoCTH
MpU3HaKa u ajiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanue «HacToTbl
ajenei, reHoTUNoB ©  (QeHoTunoBy. VccnemoBarenbCkuii MPOEKT  «AHANINU3
T€HETUYECKON CTPYKTYphI NOIMYJISIUK (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsiuuu MEHSAIOTCA: YUCIEHHOCTh, MUTpAILMsl U BbIOOp cyrpyra. DakTopsl,
KOTOpbIE BBIBOAST MONYJSLMIO W3 paBHOBecus Xapau-BaitnOepra. YucneHHOCTb
nonynsiuud. PoneBas wurpa «9¢dekt ocHoBatens». PoneBas wurpa «Oddekr
OyTbuIOYHOTO TOpJbimKay. Jpeid renoB. Myranuu. HecnydaitHoe ckpelniuBaHue.
N3onsauus.

[Tormynsuuu ~ MEHSIOTCSA:  €CTECTBEHHBIM  oTOOp. MexaHusm  AciCTBHS
€CTeCTBEHHOTO 0TOOpa. J[Bmxkyuuit oroop. Ponesas urpa «EcrecTBeHHbIN 0TOODY.

MoaudukanroHHas V3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoAU(pUKALMOHHON M3MeHunBocTU. MccnenoBaTenbekue padboTel «MoauduKaoHHast
W3MEHYMBOCTh PACTEHUMN B IIPEJIEIIax BAIEr0 MECTA JKUTEIbCTBAY.

HacnenoBanne KOJWMYECTBEHHBIX IPU3HAKOB. KOJIMYECTBEHHBIE ITPU3HAKMU.
CpenoBast n”3MeHUYMBOCTh ipu3Haka. Koadpunuent nacnegyemocty npusHaka. OTBeT Ha
ot6op. Ilonck TEHOB KOJWYECTBEHHBIX MPU3HAKOB. OTHOHYKICOTHUIHBIC BapUAHTHI
reHoB. JIHK-uumn. [ToTHOreHOMHBIN aHaIU3 acCOIUAIIUMI.

«Omb1» Han reHoMmoM. IloctrenomHuasi spa. OOpartHast reHeTuka. « OMUKCHBIC
uccienoBanus. [Iporeom, meradbosom. [IpakTrueckoe 3aganne « ATpOHOMBD».

JlomecTukanys M IEHTPBI T'€HEeTHYeCKoro pasHooOpasms. Ilomcku pacTeHuin ¢
«XOPOIIMMMUY TPU3HAKAMU JUIsl 4ejoBeKa. [[eHTphl TeHEeTHYecKoro pa3zHoOoOpa3usl.
Huxomnait iBanosuu BaBwios. Cenekiusi. KomOuHamonHnass u ruOpugHas CEJICKITHs.
I'erepo3uc. Ilpakthueckoe 3amaHue «I'OMOJIOTUYECKHME PANbl  HACJIEICTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTb U U3YYUTh I'€HbI, YTOOBI MEHATH Oyayiee. Kak mpaBuibHO XpaHUTh



reibl. Kommekuuu reHeTMYeckux  pecypcoB  pacteHui. [lpaktukym  w/uim
HCCIICOBATEIbCKUAN MPOCKT «MeToapl KyJIbTHBHPOBAHHUS IN VItr0 uis coXpaHEeHHUs
F€HETUYECKUX PECYPCOB PACTCHUH U JJIsl yCKOPEHHOM CENEKIIUN.

['eHeTnueckue NEHTPHl B HAIIEW CTpaHe. [J1e 3aHUMarOTCS TEHETUKOU U
T€HOMMKOM I HYK]T CEJILCKOTO X035CTBA.






TEMATHYECKOE IINTAHUPOBAHUE

MOIly.]'lb «Kak :xnBOTHBIE " pacTeHus HpHCHOCﬂﬁJ]l/IBaIOTCﬂ» (3BOJIIOHI(IOHH3H

akojorus) 5-6 kimaccel (34 yaca)

eqnHas cucTeMa. Axanranun
(mpucnocobnenust). [loustue
rOMeOCTa3a JKUBOTO OpPTaHu3Ma.
CriocoObl ero noiepsKkanusl.
OrpannueHus
MOPGhOIOTHYECKUX U
(U3HOTOTUYECKUX aTaNTaIUM.
[Touemy opranus3msbl He
CTaHOBSITCSI OECKOHEUHO
OOJBIINMU, MATICHBKUMH,

Tembl OcHoBHOE cogepxkaHue [HesATe IbHOCTD

IIKOJbHUKOB

1. MBI ucciexyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBatenbeckue
JKMBbI€ 00bEKTHI OpraHu3MOB (CTpOeHHuE KIeTKU). | paboTel «Bce au (CUHUILBI,
(6 u) Bun, ocobb — opranusm kak Oenku, Oepe3bl W T.J.)

OJIMHAKOBBIC?
DOTOKBECTY.
[IpakTrueckast pabora
«CocraBisiem KHUTY

PEKOPIOB  pacTeHUd U
JKMBOTHBIX HAIIETO KPasi».

OKa3bIBAIOIINX OCHOBHOE
BJIMSIHUE Ha KU3HEACSITEIbHOCTD
KHUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCIOCOOJICHUS )KUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmeparypa,
BJIQ)KHOCTD U CBET.

BCCSITHBIM.

2. Bausinue ®dakTopsl okpyxarotiei cpeapl | [Ipaktudeckoe 3aHsTue
OKpYy:Kaouiei (abuotmueckue, Omormyeckue, | «LIBeT u Temio» (KyOuku
cpeabl HA )KUBbIE anTpornoresnsie). [Ipumepsr JIb/1a B3BECUTh, TMOJOKHUTH
opranusmbi (12 ) abnoTuyeckux (HakTopoB, B yaiku [letpu Ha

Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacrasin).

IIpakTHueckoe 3aHaTue
«YTo pacTBOpsETCA B
BOJIE» (AKCIIEPUMEHT
«Kungkuit 1om»).
IIpakTHueckoe 3aHsATHE
«nddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«JIBrkeHMEe pacTBOPOB MO
IBETKY.

IIpakTHueckoe 3aHaTUe
«JIen iaBaeT B BojEe
(alicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsTHE
«Jlen mpu 3amep3anun




pacimpsieTcs»
(pa3pylilieHre KamMHs
(mouBooOpazoBaHue),
3aMep3aHUE KIIETOK).
[IpakTryeckoe 3aHsATHE
«ly6a» (kyOuKHU Jb1a
3aBEPHYTH B pa3HbII
MaTtepual, B3BECUTD).
[IpakTrueckoe 3aHATHE
«ITurmeHTh (MOXKHO
pa3zeanTh Ha BaTMaHe
KpacUTEIN U3
dbomactepoB».
IIpakTHyeckoe 3aHsaTHE
«Kak >KMBOTHBIE MJIaBAIOT
B BOJ1e» (DKCIIEpUMEHT C
MTUTIETKOM ).
HccnenoBarenbckue
paboTsl «BiusiHue cBeta
(Tema, BIaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHUs B €CTECTBEHHBIX
WJTU UCKYCCTBEHHBIX
YCJIOBUSX» (Ha JOCTYITHOM
Martepuae).

3. B3aumopaeiicTrBus

’KHBBIX OPraHU3MOB
(4 )

buotnueckue daxkTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUTOBBIX
B3aUMOOTHOIIIECHUN.
KosBomtonus (XUIHUK-KEePTBa;
HapasuT-X035IMH ) DBOJIOIHUS
cTpateruii JOOBIBAaHUS TTHIITH.
CommansHocTh. Buapi-
BceneHIlnl. [lepeueHn pacTeHwmiA-
BpPEIUTEIEH.

HccnenoBarenbckas
pabota «HabmroneHus 3a
B3aMOOTHOIIICHUSIMHA
KUBOTHBIX MPU
JTOOBIBAHUM MHUIIA
(KOpMYIIKHY JJIs1 ITUL, JJTsT
TOPOJICKUX WIIA CEIBCKUX
KUBOTHBIX). BeO-
KaMepbD».
HccnenoBarenbckas
pabora
«PacnpocTtpanenue
BHUIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH




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

AHTpONOreHHsIe (haKTOPBHI.
IIpaBaa mu, yTO NEPBOOBITHBIE
JIOM KUK B TAPMOHUHM C
npupo10il. OJOMaITHUBAaHUE U
IPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLINE BUABI, KAK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [ouemy
BaYKHO MX COXPAHSATb.
Pa3znooOpa3zue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HHM yesoBeka. KpacHas kHura
Baieit Teppuropun. Oco60
OXpaHsEMbIE TEPPUTOPUH,
3anoBeTHUKU Poccun n mupa.

[IpakTuueckas padbora
«PaszHooOpasue
KYJIbTYPHBIX PACTCHUH B
BallleM PETHOHEY.
HccnenoBarenbekas
paboTta «Bnusinue
aHTPOTOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHHUU B
ropojie/HaceIeHHOM
MTYHKTE».
DKCKypcust/pakTHIecKast
paborta «OOIIT B Bamem
pPErvoHe — YHUKAJIbHbIC
OOBEKTHI PUPOJIBIY.

5. Dkogornueckmue
Humu (6 1)

buocdepa — ogna u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIIN» ¥ KaK OHH
dbopmupytorca? GopMupoBaHue
3HaHUU 110 OMOopa3HOOOPaA3HI0
KUZHEHHBIX (HOpM,
MOBEJCHUYECKUX
IPUCTIOCOOJICHUIH,
MOIU(DUKAITMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTutenbHbie
c000I1IeCTBA U UX THUIIHI.
PasBuTHE 1 CMEHBI
PaCTUTEIBHBIX COOOIIECTB.

HccnenoBaTenbckue
paboThl «DKOJIOTUYECKUE
HUIIU BOKPYT TEOS —
onrcanue (pakTopoB
OKpY’KaroIIel CpeIby.
HccaenoBarenbckue
paboThI
«DEeHOI0rnYeCK1e
HaOJIIOICHUS.

Moayab «OCHOBBI pac

TeHHeBOACTBa» 7-8 Ki1acchl (68 yacoB)

Hcropus pazsutus
arpOXMMHUYECKHUX 3HAHUU
(pa6otet M.B. JlIomonocoBa, 1O.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
II.A. Kocteruena, /[.H.

TembI OcHoBHoOeE cojiepKaHue JleAATeJIbHOCTD
HIKOJbHUKOB
Tema 1. BBenenune B | Uto-Takoe pacTEHUEBOICTBO: [TpakTuyeckas pabota
PacTeHNnEeBOACTBO OCHOBHBIE (haKTOPBI «bouxka JInbuxa.
(2 9) BBIpAITMBAHUS PACTCHHM.




[IpsiHuIHUKOBA U JIp.).

Tema 2.
ArpoTexHu4ecKui
IKcnepuMeHT (6 1)

IIpaBuia MoCTaHOBKH
arpo3KCIIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacTeHusiMu. Bb160p TeMBI,
COCTABJICHUE TMIIOTE3bI, LU U
3a/1a4 DKCIIEPUMEHTA 110
BBIPAIIMBAHUIO PACTCHUH B
KOHTPOJIMPYEMOU CpeJie.
KonTtponu, nosropHoctu,
IIPOBEJICHUE DKCIIEPUMEHTA.
[ImaHnpoBaHuE SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
AKCIIEPUMEHTA.

OcBoeHue TEXHOIOIruU
KPYIVIOTOJAVUYHOTO BBIPAIIMBAHUS
CaJaTOB U MUKPO3EJICHU B
KOHTPOJIMPYEMBIX
HCKYCCTBEHHBIX YCIOBHSIX.

HccnenoBatenbekas
pabota «PaKkTOpHI,
BJIMSIONINE Ha
IIpopacTaHue ceMsH (poCcT
IIPOPOCTKOB)».
[TpakTrueckas paboTa
«CO0op yCTaHOBKH IS
BBIpAIIMBAHUS PACTCHUH B
KOHTPOJIHPYEMBIX
YCIIOBHSXY.

Tema 3. Poab
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUN
(20 9)

Bopa. PactBop. BerTsikka.
AHHWOHBI, KATUOHBI,
3IEKTPONPOBOAHOCTH U pH
pactBopa. Poip xumuuecknx
AJIEMEHTOB B IMUTAHUU PACTEHUH.
[Tonyuenne nuTaTeabHBIX
BEILIECTB PACTCHUSIMU.

Y 1006penHusi: opraHuyecKue,
MUHEpAJIbHbIE,
MUKpoOHogorudeckue. THUIIbI
NUTaHMs pacTeHuil. BozmymiHoe
U MUHEpaJlibHOE (KOPHEBOE)
IIATaHUE PaCTeHUM. TpaHcnopT
MUTATEJIbHBIX BEUIECTB
pPAaCTEHUM: BOCXOIALINI U
HUCXOSIIUN TOK. Baxkuenime
Kanuiinele, pochopHbie U
a30THBIE YI00PEHMUS, UX
cBocTBa. [IpocTeie U ClIO)KHBIE
ya00peHus.

Poct u pa3zButue pacteHun:
ATamnbl OHTOreHe3a, (PaKTopHI,
BIIMSIOIIME HA POCT PACTEHHUM:
CBET, T'YCTOTA MOCAJI0K, TUTAHHE,
cyocrpar.

OcobeHHOCTH TUTaHUS

[IpakTrueckas padbora
«CxeMbl MUTATEIbHBIX
pactBOpOB. Pacuer 103
yAOOpeHU 715t
MUTATEIBHBIX PACTBOPOBY.
[IpakTrueckas pabora
«IIpaBuna cmemmBanus
ya00peHui»
[IpakTrueckas padbora
«IIuranue pacrteHuit:
TEXHOJIOTUS
MIPUTOTOBJICHUS
MATATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIbTYP».
[IpakTuueckas padbora
«MOHUTOPUHT
MUHEPaIbHOTO MUTAHUS
pacTEHUIN.
[Ipaktrueckas pabora
«PacturenpHas
JTIMAarHOCTUKA).
HUccaenosarenbckas
pabota «O1eHKa
COCTOSIHUSI KOMHATHBIX
pacTeHHi, paCTEHUI Ha
LIKOJIbHOW TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTECHUMH.
@dopMBbI a30Ta U UX
IpeBpalleHre B OYBE.
Uctounuku dochopa s
pacTeHus. 3HaueHUE
dbocdopcoaepKanmx
COEIMHEHUH B KJeTKe. Posb
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusuue kanus Ha puznyueckue
CBOMCTBA MPOTOIUIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, CHHTEe3 OCIIKOB U JIp.
Ponb xanus B moaepxkaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIECCaX CaMOPETYJISIIUH.
Perynsaropnas u
CTPYKTypooOpa3zoBaTeIbHas
pOJb KanblHs. Y4YacTHe B
00pa30BaHUU KJIETOUHOU
CTCHKH, TIOI/ICP KaHUH
CTPYKTYpBI MEMOpaH 1
PEryJsius UX IPOHUIIAEMOCTH.
3HaueHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjopoduiiia,
CXOJICTBO XJIopoduUIa U
reMorjoOrHa Kak
CBUJICTEILCTBO CIMHCTBA
OpraHUYEeCcKOTO MUpA.

Cepa u ero OCHOBHBIEC
COCTMHEHMSI, UX POJIb B
CTPYKTYPHOU OpraHu3alnu
KJICTKH, Y9aCTHE B
OKHUCITUTEHHO-
BOCCTAaHOBUTEJIHHBIX PEAKITUSIX
MUKpPOITIEMEHTHI.
[Ipencragienus o poiu
MUKPODJICMEHTOB B
METabO0JIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYTUICHUS
MHUKPOAJIEMEHTOB B PACTCHHUSI.
CuHepru3M u aHTaroHu3M

YCTaHOBKA MPUYHH
MaTOJIOTMYECKUX
COCTOSIHUH (TpHU
HaJINYUN ).
HccnenoBarenbckas
paboTta «O1ieHKa BIUSIHUS
pa3IMYHBIX AJIEMEHTOB Ha
COCTOSIHUE PACTEHUN
(cocraBiieHHE Pa3IUYHBIX
MTOJAKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTutenbHas [uarHocTUKa U
METOIbI UICHTU(UKAIIAN
HEIOCTATKa/U30bITKA 3JIEMEHTOB
IIUTaHUSL.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3ammra
pacrenmnii (4 u)

[TonsiTue o perymnsTopax pocra
pactenuii. CTUMYJISITOPBI POCTa
— (bUTOrOPMOHBI (AyKCHUHBI,
ruO0epeISTMHbI, IUTOKWHUHBI).
NHruéuropsl pocta pacTeHHI:
1. mpupoubie (abcrmzoBas
KHUCIIOTa U HEKOTOPbIE

(b eHOobHbIE BEIlleCTBA
(uKymapoBasi, KOpu4Hasi,
CaJTUIIAIIOBAs KUCTIOTHI).

2. CHHTETHICCKHUE
(MOp(haKTUHBL, peTapAaHTHI,
nedoauaHThl, 1€CUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTEHU.
CoBpeMeHHbIE CTIOCOObI
MOHHUTOPHHTA.

3ammTa pacTeHUM OT
BPEJIUTEIICH . OCHOBBI
ouomeToa.

[TpakTnueckas pabota
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHHUS
pacteHuii. CoBpeMEHHBIE
CIIOCOOBI MOHUTOPUHT Y.
HccnenoBarenbekas
pabGoTta «BnusHue
reTepoaykcuHa Ha
npopactaHue (poct Ha
Pa3HbIX CTAUAX, B Pa3HBIX
YCIIOBHSIX) Pa3JIMYHBIX
pacTeHU.

[IpakTrueckas padbora
«MHcekTapun: npasuia u
YCIIOBHSI pa3BECHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NnoYBeHHAas
KYJbTYPbl, HX
NpUMeHeHHE B
BbIPpAIIIUBAHUM
pacreHui.
dusnojorusa
pacrenuii (8 1)

Bonnas, necuanas v mouBeHHAs
KYJIBTYpbl, UX IPUMEHECHHE B
BBIPAIIMBAHUU PACTCHUM.
[IpoBeneHue BOABI B KOPHE U
cTebJie pacTeHHI.

BonHbIl peXUM pacTEHUN:
CTpPOEHHUE YCTHUIL: (PAKTOPHI,
BIIUAIONIUE HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHHE MEXaHU3Ma
peryJsiuy UCTIapeHus BIaru
pacTeHueM.

POTOCUHTE3 — YHUKAIBHBIN
MpolLecc pacTeHuil. TeMHoBas U
cBeroBad (a3bl poToCHMHTESA.
3HavyeHue (OTOCHHTE3a JIJIs
YKUBBIX OpraHu3MoB. DaKTOPEI
pocTa pacTEeHUM: BO3IYX U
aspanus. [TogzeMHoe apixanue
PACTEHMI1: COCTaB MOYBEHHOTO
BO3/1yXa, ra3000MeH. ['a3000MeH

[IpakTruueckas padbora
«KopHeBoe naBieHue».
[IpakTruueckas paborta
«IIpuroroBnenue
npenapara yCTbull
METOJIOM CIIETIK).
HccnenoBarenbckne
paboThl «Biusiame
YCJIOBUM COEPIKaAHUS
PAaCTEHUH HA KOJIMYECTBO
YCTBUID.

[IpakTuueckas padbora
«DyHKIMOHAJIbHAS
JAArHOCTUKA PACTEHUM 1O
AKTUBHOCTHU
XJIOPOTUIACTOBY.
HUccaenosarenbckas
paborta «OnpenencHue
xjopodbuiia A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAITBAHUH.

(bOTOCUHTETUYECKOU
AKTUBHOCTHU PaCTEHUN U
(bakTOpOB, BIUSAIONINX Ha
HEEe».

[Ipaktruueckas padbora
«Anpanus, COz u Oa.
JIpIXaHuE pacTEHUN.
[Ipaktruueckas padbora
«JlpIxaHue pacTeHUN:
OLICHKA MHTEHCUBHOCTHU
JBIXaHUS] PACTEHUN U
IIJIO/IOBY.
HccnenoBarenbckne
paboThl «BnusHue
croco0a BbIpalMBaHUs
(cocTaBa mUTATEIHLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTUS
Pa3JINYHBIX PACTCHUIN.

Tema 6.
KyabTypHbIe
pacTeHmust.
CoBpemeHHbIC

ACMEKTHI CEJTEKIUT
(20 v)

Kak genoBek cTai uCnoiab30BaTh
pactenus? CBs3b pa3BUTUS
IMBUJIN3AIUM YEJIOBEKA U
OJIOMAIlITHUBAHMS PACTEHUI.
JlomecTuxanusi.
HacnenacrBeHHOCTH U
N3MEHUYMBOCTb — OCHOBHBIC
CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
M3MCHYHBOCTb.

I'en —MarTepuanbHbBI HOCUTEND
HACJICJICTBEHHOCTH U
U3MEeHUYMBOCTU. HyKjienHOBBIE
KUCIOTHI. JIokanu3anus
F€HETUYECKOT0 MaTepuasa B
KJIEeTKE. JleTeHne KIeToK.
Penukanus JIHK. OcnoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. TpaHcasnus.
Myranuumu.

Oddekt OyThUIOYHOTO
TOPJIBIIITKA U TCHETUYECKOe
pazHooOpasue. UTto Takoe
reHO0aHk? 3aueM COXpaHsTh
TeHETHYECKUE PECYpPChI
pactenuii? OCHOBHBIE CTIOCOOBI

Huckyccus
«/lomecTtukanusi, Bce Jiu
pacTeHUs U )KUBOTHEIE,
KOTOPBIE )KUBYT PSIAOM C
YEIIOBEKOM UM
OJIOMAaIITHUBAIOTCH?
MOHO 51 cUUTaTh
TapakaHa 0JIOMalTHEHHBIM
AKUBOTHBIM?».
[IpakTrueckas pabora
«MoaudukarmoHHas
W3MEHYHMBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO
JIepeBa)».

[IpakTuueckas padbora
«I'eH — uHCTpYKLKA 110
cObopke kieTku (Ha bucepe
WJTU KOHCTPYKTOPE)».
[IpakTrueckas pabora
«MyTtanus Ha OyTepopoie
(JTF000# 00BEKT U3
npeapiayiei padboTsl, T1Ie
W3MEHEHNE UHCTPYKITUN
MPUBEET K N3MEHEHUIO
BHEIITHETO BH]IA
00BEKTa)».




COXPaHCHUS TeHETUICCKUX
pecypcoB pactenuid (ex Situ m in
situ).

3unauenue padbot H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSIAOB.
L{eHTpbl TPOUCXOKIAECHUS
KYJIbTYpPHBIX pactennit H..
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJIEKINU: YIIy4YIIEHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

EcTp 11 xu3Hp B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek Moxer

Mo U (UITUPOBaATh pacTeHU?
['eneTnueckoe peakTUpOBAHUE.
CoBpeMeHHBIE TOAXOAbI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTCHU.

[IpakTrueckas paboTta 1o
rpynnam «OTkyzaa Ha
HaITUX CTOJIaX
(PYKTHI/OBOIIIH/3TIAKK.
[IpakTruueckas paborta
«BripamuBaem ropox. Kak
MIPOBECTH CKPEIIUBAHUE Y
ropoxa.
UccnenoBarenbckas
pabota «BeIpamyBanue
pacTeHuid B mpoOHpKe»
(MO>KHO BOCIIOIb30BaThCS
pe3yibTatamu
MIPEABITYIIINAX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTaTEIbHBIX PACTBOPOB
JUISL pacTeHUM).
[Ipaktruueckas pabora
«I'eHOMHBIEC HOKHUIIEI
(MonmenupoBaHue pabOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTtureabHast

npoaykius (8 1)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUJIOM3MEHEHHBII T00eTr
pactenuit. CriocoObl
Pa3sMHOXKEHUS PACTCHUM.
[TonsTHE O KaYeCTBE MPOLYKTOB
nutanus. [IpoGiaemsr
KOHKYPEHIIUU OT€UYECTBEHHBIX
MPOJYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPEICTBA
COXpPaHEHUS TTPOIYKTOB
NUTAHMUSL.

Muxkpo3eneHb: 0JIE3HOCTh U
TE€XHOJIOTUSI.

XUMHUUYECKUM aHaJU3
npoaykiuu. OCHOBBI
CeKTpohOTOMETPHH.
[TorenunomeTpusi.
Xpomarorpadusi.

[IpakTrueckas pabora
«IIpenenbHO nomycTumele
koHueHnTpauu (II1K) u
METOJIbI KOHTPOJIS
0e30macHOCTH
PACTUTEIIbHBIX TPOYKTOB
MUTAHUS.
Hccnenoparenbckas
paboTta «O1ieHKa KauecTBa
BBIPAILICHHOMN
MUKpO3eJIeHn» (Tu00
CBOsI, TUOO U3 Mara3uHa).
[IpakTuueckas paborta
«MeToap! OLlEeHKH!
Ka4yeCcTBa PaCTUTEIbHOU
MPOAYKIIUU: XpaHEHUE U
COXPaHHOCTh
MUTATEJIbHBIX BEIIECTBY
(Mo moctynmHomy
000py10BaHUIO).
UccnenoBarenbckas




pabota «OmnpenencHue
ButamuHa C METOJIOM
O0OpaTHOTO TUTPOBAHHUS B
TUI0[aX Ha Pa3HOM CPOKE
(cmoco0e) XpaHEeHH .

Monyan «buorexHonorus» 7-8 kiaaccol (68 yacoB)

TeMbl

OcHOBHOE copepKaHue

JlesiTeJIbHOCTD
IIKOJIbHUKOB

Tema 1.

buorexnojiorus
(4 9)

[TonsiTe 6MOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX IPEUMYIIECTBO MEPE

[Ipaktruueckas pabora
«ITpumepsl
IIPUMEHEHUS

XUMHYECKUM CUHTE30M. OCHOBHEIE | OMOJIOTHYECKUX

OMO00OBEKTHI OMOTEXHOIOTHU:
IIPOMBIIIICHHBIE
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIU3aTOPHI.

CoIpbe 11 OMOCHHTE3a U OLIEHKA
ero OMOJIOTUYECKOM IIEHHOCTH.
OCHOBHBIE UCTOYHUKHU YTIEPO/Ia,
aszota, pocdopa, MUKPOIIEMEHTOB.
HccnenoBanue HOBBIX HICTOYHUKOB
CBIPhs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIHHBIX
Cpell, B TOM YHCJIe BKIFOYAIOITUX
OMOCTUMYIISITOPHI U IPYTHE
AJIEMEHTHI YIIPaBJICHUS U
ONTHUMH3ALIUU TTPOIIECCOB
onocuHre3a. Metoasl
ONTHUMU3AIUN TUTATEIHHBIX CPE].

00BEKTOB B TBOEH
SKUZHNY.

Tema 2.

MuxkpooOuoJsiorus
(12 v)

[TonmoxxeHnue npokapuoToB B
CHUCTEME OPTaHHYECKOTO MHUpA.
Ctpoenue 0akTepuanTbHON KICTKU.
Knaccudukanus 6axkreputii.
Mopdomnorus 6akrepuii. [IpocTeie
U CJIO’KHBIE METOIbl OKpAIlIMBaHUs
Oakrepuit. Dusnonorust 6aKTEpHiA:
NUTaHUe, AbIXaHUEe, POCT U
pa3MHOXKEHHE. 3HAKOMCTBO C
NOMEHOM ApXeun
(3KCTPEMOPHUIBHOCTbD,
O0COOEHHOCTH CTPOECHHUS KIETKH).

IIpakTuka.
Jlaboparopnas paboTa
«DUKCUPOBAHHBIE
npenaparbl OaKTepUi.
Onpenenenue Gopmbl
MPEAIOKEHHBIX
KYJIbTYpP
MHUKpPOOPTaHU3MOB,
UCIIOJIB3Ys IPOCTON
METOJ OKPACKH».
JlabopaTopHas pabota
«Omnpenenenue Tuma




MOJ0YHOKHUCIIOE U CIUPTOBOE
opoxenue. @oToTpodHbBIC U
XeMOTpO(QHBIC OaKTEPHUH.
Kunernueckoe onncanue npouecca
pOCTa MUKPOOPTAHU3MOB.
DKCIOHEHIIMAIbHAsI MOJEIIb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[Tarorennsie 6akTepun. YymHas
Majo4Ka U YepHasi CMEPTh,
00TynmH3M, CTOJOHSK, TYOEpKYyIIe3.
Hctopus 60pbObI €
OakTepUaIbHBIMU UH(PEKITUSIMH.
Boiina 6eckoHEeUHOCTH:
AHTUOMOTHUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl JeUCTBUNA
aHTUOMOTUKOB. MEXKIIETOUHAS
KOMMYHUKaIus 0akrepuid. YyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a IPOYKTOB
MHUKpOOpranusmamiu. bakrepuu,
KOTOPBIE MOTYT pasJjiararhb
MJIACTHK.

Muxkpoopranusmsl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accoUaiuu
pPacTEeHH ¢ MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKHU
METO/IOM OKpAaIlIUBaHU
o ['pamy» (ripu
HaJU4YUH PEAKTHUBOB).
JlaGopatopHas paboTa
«IIpurotoBnexue
MPYKU3HEHHBIX
MpenapaTon
MOJIOYHOKHUCIIBIX
OaKTepuiny.
JlaGopatopHas pabota
«IToceB cMbIBa € pyK Ha
yamku [lerpm».
JlabopaTtopHas pabota
«Brimenenune yucTon
KyJbTYpbl OaKTEpUH.
Merton pa3BeneHuil.
Meron ucromaromero
IITPUXA.
JlabopaTtopHas paboTa
«Mopdonoruueckas
XapaKTEePUCTHUKA
BBIJEJICHHON YUCTOMN
KYJBTYPBI:
XapaKTepUCTUKA
KoJIOHUH, hopma
OaxkTepuii, TUI
KJIETOYHOM CTEHKIW.
JlaGopatopHas pabota
«CpaBHeHHE pocTa
MUKPOOPTaHU3MOB Ha
qarike 6e3 U ¢
n00aBIEHUS
AHTUOMOTHUKOB.
HUccaenosarenbckas
pabota «Ilouck
MUKPOOPraHU3MOB
o0magaronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIOY.
HUccaenosarenbckas
paboTta «Brinenenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIIEIOBAHUE UX




AKTUBHOCTH.
HccnenoBaTenabckas
pabota «Briaenenue
OakTepuil MOJIE3HBIX
JUTSL pACTCHUI.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OMOTEeXHOJIOTHHI
(miecHeBbIe TPUOBI,
AP OAKH,
Bogopocan) (12 u)

[TnecHeBbie rprOBI MPOAYIICHTHI
OMOJIOTUYECKHU AKTUBHBIX BELIECTB
OO6m1ast xapakTEPUCTHKA APOFKOIKEH
caxapomuneroB. Mcropus
HCIIOJIb30BaHUs IPOKIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoJIOTUU BUHOJEUS U
XJ1e00IeUCHHS,
CIIeMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTtabosn3M IpOoKKeEN.
Peakuust cnupToBOr0o OpOXKEHUS.
[Tony4yeHue BTOPUYHBIX
MeTabO0JIUTOB B APOXIKaxX. Jpoxoku
KaK MPOAYIEHTHI OMOTOILIUB.
[Tony4yeHnue 11e51eBbIX OETKOB B
JIPOIKAX.

OcoOeHHOCTH BETETaTUBHOTO U
MOJIOBOTO Pa3MHOXKEHUS Y
TPOXOKEN, 3HAUECHUE U3YUECHUS
MHUTO32a U [IUTOKUHE3A IS
ONTUMU3AIIMHU TTPOIIECCOB
KyJTbTUBUPOBAHUS IPOKIKEBBIX
IITAMMOB, TOHUMAaHUS IPUYUH
MATOT€HHOCTH JIPOKKEN U rprOOB,
MOVCKa MUIIICHEW (PYHTUIIUIO0B U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
pernaparos.

Bopopocinu — nepcrieKTuBHbIN
00BEKT JJIsl MPOU3BOJICTBA OENIKa U
yTJIeBOJI0B. broTtexHomoruueckue
METOJIB OYMCTKU TBEPABIX,
KUIKAX OTXOJI0OB M Ta3000pa3HBIX
OTXOJI0B MPOU3BOICTB. CTOUHBIE
BOJIbl. CXEMBbI OUUCTKH.
buodunbTpsel, a3poTeHKH,
METAHTEHKH, OKCUTCHKH.
AKTHUBHBIN WJT M BXOJAIINE B HETO
MUKpOOpraHu3msl. Mcronbs3oBanue
BOJIOPOCJIEN B OUYUCTKE CTOYHBIX
BOJI.

JlaGopatopHas pabota
«IloacyeT KIIeTOK
JPOAKEN B KAMEPE
['opsieBay.
JlaGopatophas paboTa
«OO6HapyxeHHe
MPOTYKTOB CITUPTOBOTO
OpOKEHHUsI: STHIIOBOTO
CIUPTA U YTICKUCIIOTO
ra3ay.

JlaGopatopHas paboTa
«Habmonenue
Pa3MHOXCHUS
JIPOKKEBBIX KIETOK.
[IpakTruueckas pabora
«ITosmyuenune TBOpoTra n
Ke(upa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepuii».
[IpakTrueckas pabora
«OCHOBHBIE BUJIBI KBaca
U X XapaKTEPUCTHKA)
«lpoxxu u
MOJIOYHOKHUCJIBIC
OaxTepuu,
MPUMEHSEMBIC TS
MIPOU3BOJICTBA KBACA.
[IpakTrueckas pabora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
JIPOKKEN B a3pOOHBIX U
aHAPPOOHBIX
YCIIOBUSIX».
[IpakTrueckas pabora
«MeToapl OLIEHKH
CBOMCTB
XJIeOOTEKapHBIX
JIPOKIKEMN.
OcobenHoctu
MPUMEHEHUS




MIPECCOBAHHBIX,
CYILLIEHBIX U
MHCTaHTHBIX
TIPOKIKED.
UccnenoBarenbckas
pabora «Bnusinue
(UBUKO-XUMHIECKUX
(haKTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKOMN
npoayKiuu (KBac,
kedup, CoIp, XJ1e0 1
Ip.)».
Hccnenosarensckas
pabora «Bnusinue
(UBUKO-XUMHYECKUX
(hakTOpOB Ha POCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHnas
nndopmanus (8 u)

Hacnencrteennocts u
U3MEHUYUBOCTH — OCHOBHBIE
CBOWCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEICTBEHHOCTH U
M3MEeHUYMBOCTU. HykienHoBbIe
KHUCJIOTHI. Jlokamu3anus
FEHETUYECKOr0 MaTepuasa B
KJIEeTKe. JleTleHne KIeToK.
Pennukanus JIHK. OcHoBHas
JIOTMa MOJICKYJIIPHOU OWOJIOTHH.
Tpanckpunuus. TpaHcisuus.
Myrannu.

[IpakTrueckas padbora
«MonudukarmoHHas
U3MEHYHUBOCTb (JIUCTHS,
UTOJIKH C OJTHOTO
JIEpEBA)».
[IpakTrueckas padbora
«I'eH — MHCTpYKIMS 1O
cOOpKe KJIETKH (Ha
oucepe wim
KOHCTPYKTOPE)».
[IpakTrueckas pabora
«MyTtanus Ha
OytepOpose (moboi
O0OBEKT U3 MpeabIayIIeh
paboTHI, T/IC U3MEHEHUE
WHCTPYKIIUU TIPUBEICT
K HM3MCHCHUIO
BHEIITHETO BH/IA

00BEKTa)».
Tema 5. [TomoxeHne BUPYCOB B CUCTEME ITpocmoTp
BupycoJsiorusi (6 ) | oprannyeckoro mupa. CTpyKTypa ¥ | TOKyMEHTAJIbHOTO
XUMUYCECKUI COCTaB BUPYCOB. ¢buapMa 0 BUpycax.
Knaccudukanus Bupycos. [IpakTuyeckas padora.

Penponykuus Bupycos. Bupycer -
B0O30yauTENN NHPEKIIMOHHBIX
60se3neil. OHKOBHPYCHI.
baktepuodaru: ctpoenue,

«Meroa pa3BeaeHHN.
[IpakTruueckas padora.
«TutrpoBanue
OaxTepuodaron.




CBOMCTBA, IPUMCHCHHE.
buonorudeckue metonpl 60pbOBI €
BHPYCAMH.

Tema 6. I'ennasn

OCHOBBI '€HHOM HHXCHCPUU.

[Ipaktruueckas pabora

HHKEHepus u Bexkropa. Cnenuduyeckue «OHJIOHYKJIEa3bl
OMOTEXHOJI0THH (dbepMeHThI OakTepuil. pectpukuuu (pabora ¢
(8 u) buorexnonoruu npoaykuuu HYKJIECOTUIHBIMU
OeJIKOB B OaKTepHUATbHBIX MOCJIEJOBATEIBHOCTSIMU
KyJbTypax. JlocTuxkeHus TeHHOU Ha Oymare)».
WHXEHEPUH U OMOTEXHOJIOTHH. [Ipaktruueckas pabora
CRISPR/Cas — cucrema «["eHHBIE HOXKHUILIEI -
aJanTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuit u apxeit. [MO. Metonbsl | (MOAenMpOBaHUE HA
nonxyuyenust ' MO. Oymare)».
Urpa-nuckyccus:
«Bprpaii rpaHT Ha
cozganne ['MO».
Tema 7. JloMecTukanus OCHOBHBIX Huckyceus
Buorexnosiornu B JOMAIIHUX )KUBOTHBIX; «JloMecTukanus, Bce 11
KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 10 pacTeHUsI ¥ )KUBOTHBIE,
(8 u) JIOMECTUKAIIUU KUBOTHBIX KOTOPBIC KUBYT PSAIOM
(Jlucuua, HOpKa H JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOW IIKOJIBI OJIOMAIIIHUBAOTCS?
akageMmuka bensena). MO>KHO JIU CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCILJIAHTALMs | OJOMAIIHCHHBIM
SMOpPHUOHOB, XUMEPHBIE KUBOTHBIE, | ’KUBOTHBIM?».
KJIOHUPOBAHHUE. [TpakTuyeckas pabota
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
pOJIb HATOT€HHBIX KJIOHUPOBAHMUS
MHUKPOOPTaHU3MOB M TIapa3uToB B | (MOAEIUpPOBaHHUE HA
pa3BUTHH 3a00JICBaHMI JOMAIIHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX Mepax [TpakTuyeckas pabota
O0pbOBI C HUMU; POJIb MOJIE3HBIX «CocraBneHue panyoHa
MHUKPOCUMOHOHTOB B OpTaHU3Me MUATAHUS )KUBOTHOTO,
KUBOTHBIX. [TonokuTenpHOE 1 pacyeT pacxoJI0B Ha
no0oYHOE (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3JIEWCTBUU aHTUOMOTUKOB Ha HccnenoBarensckas
OpraHu3M B XOJI€ JICUCHUS pabora «OreHka
KUBOTHBIX; 1IEJIU U 33]1a4u KauecTBa MOJIOYHOU
BeTepuHapuu. buotexHonorus MPOIYKIIUI».
KOPMOBBIX IIpeNapaToB.
Tema 8. OCHOBHBIE METO/IbI CEJICKIINH. [TpakTudeckas pabota
buorexHosorum B I'mbpunuzanus. opmer ordopa. «BpIpamuyBaem ropox.
pacTeHNneBOACTBE OCHOBHbIE HANPABJICHUS Kaxk mpoBectu




(10 a)

CEJIEKIINU: YIy4IICHUE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U A0MOTUYECKUM
dakTopam.

OCHOBHBIE MTOJXO/IbI CEJICKIIUU U
OMOTEXHOJIOTHH KYJIbTYpPHBIX
pactenuii, [ mbpuanzanus,
oTJaJeHHas THOpUAN3aAIKA,
HCKYCCTBEHHBIN 0TOOp, TE€TEPO3UC,
TpaHcpopmarus, MyTareHes,
T€HETUYECKOE PETAKTUPOBAHMUE).
Hctopus cenexunn B Poccun u
MUpE, UCTOPHS PA3BUTHS
BOKHEUIIINX COPTOB KYJIbTYPHBIX
pacTEHUN.

Kaxk yenoBek Moxer
MOJIU(PUITUPOBATH PACTCHUS?
['ennas unxenepus pacreHui: Uro
TaKO€ Fr€HETUYECKasl UHKEHEPUS
pactenuil. TpaHCTE€HHbBIE pACTEHUSI.
Meroabl nonyuenus. O6pazoBaHue
OMyXOJIEW Yy paCTCHUM.
ArpobakrepuaibHas
tpanchopmanus: Ti-mma3Mubl.
I'ensr T-JIHK. Monekynspno-
TEHETUYECKUE MEXaHU3MBI
TpaHchopmanuu. ['eHeTnueckoe
penaktupoBanue. CoBpeMEHHbIE
MOAXOJbI U TOCTUKEHUS
TE€HETUYECKOTO PEeIaKTUPOBAHUS
pacTeHUN.

Ectb 1m sxu3Hb B ipoOupke?
buotexHomorus KyinbTypHBIX
pacTeHUN.

CKpEIIMBaHUE y
ropoxa.
[Ipaktruueckas pabora
«I'eHOMHBIEC HOKHHUIIBI
(MomenupoBaHue
pPabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BripaniuBanue
pacTeHuid B MpoOUpKe»
(MOXHO
BOCITOJIb30BAThHCS
pe3ysbTaTamu
TIPEABITYIIINAX
HKCIIEPUMEHTOB 110
COCTaBJICHUIO
MUTATETBHBIX
PacTBOPOB JIsI
pacTeHui).

Moayab «MoJsieKkyasipHbie 0CHOBBI (PM3HO0JIOTHH M (papMakoorum» 9 kiiacce

(68 uacos)
Tembl OcHOBHOe coiep:KkaHHue JesiTeJIbHOCTD
IIKOJIbHUKOB
Tema 1. Bgenenue. buorennsie anementol: | MccnenoBarensckas
®dusnonoruveckass | opranoresns: O, C, N, H. paboTta
xumus (20 4) AxTHUBHBIE (OPMBI KHCTOpoaa, ux | «KomuuecTBeHHas

IIOJIyYEHHE, HEUTpAIIN3ALUs.
MakposIeMEHTBI: IPOLEHT

OICHKAa COACPKAHUA
MHUKPOI3JICMCHTOB UJIN




coJiepKaHusl B OpraHU3Me,
BBITIOJIHAEMAs (PYHKITHS,

COACPKAaHUC B IIPOAYKTAX ITUTAHHA.

Ca2+ - cBa3bIBalOIIME OCIIKH,
JETIOHUPOBAHUE KaJIbIIHUS,
peryysiliis ypOBHA KaJbIIUs B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
CcTpoeHue xyopoduiia, ero
AKTHUBALIMA COJIHEYHOU SHEPTUECH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOTHsIEMast PyHKIIUS,
COJIep>KaHME B IPOJIYKTAX MUTAHMUS.
[TocnencTBus nepeao3uPOBKU
MUKpO3JieMeHTamMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTUHEHU I
xesesa. I'eMornporenHsl,
reMOIIMaHuH, TUTOXpOoMbI. Cu —
YCBOCHHUE U TPAHCTIOPT MEIH.
benku, conepxainiue Meab.
[TaTosnornueckue CUHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEIH.

Toxkcu4HbIC PJIIEMEHTHI
[leproanyeckoi CUCTEMBI JJIs
opranu3Ma. BnusiHue HemocraTka
MaKpo U MHUKPODJIEMEHTOB Ha
YKUBBIEC OPTAHU3MBI.

XKupsl. 3aboneBaHus YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
Jucnunuaemun.

VrneBoasl. 3a001eBaHUA YEI0BEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yraeBoaHoro oomeHa. CaxapHbIi
IHa0eT.

benku. Ctpoenune. 3aboeBaHus
YyeJIOBEKa, CBI3aHHbBIC C
HapyUEHUsIMUA OEIKOBOT0 OOMEHa.
OyHK1MN 6eKoB. DEepMEHTHI.
Mexann3M aerictusd. Kimaccer
(hepMEHTaTUBHBIX PEAKIIUM.
KodepmeHTsr.

BuTtamuHbl KUpOpacTBOPUMEBIE,
BoJiopacTBOpuMEIe. [IpeBpaliienne

BUTAMMHOB B IMILEBBIX
IIPOJTYKTaX.
IIpakTueckoe 3aHsaTHe
«KagecTBeHHBIE
peakuy Ha
OpraHu4ecKue
MOJIEKYJIBI».
IIpakTueckoe 3aHsTHE
«IIeHatypanus 0eIKOBY»
[IpakTrueckoe 3aHsATHE
«M3ydyeHne aKkTUBHOCTH
aMuIIa3b».
IIpakTyeckoe 3ansaTue
«Jlmanu3 (kKimeTouka

Tpayoe)».




BUTAMHMHOB B aKTUBHBIE ()OPMBbI
Ko(epMEeHTOB. ABUTAMUHO3BI.
OCHOBHBIE THUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npoueccsl. ['mukomms. Huki
Kpebca. Llens nepenoca
ANEeKTPOHOB. OKHCIIEHNE KUPHBIX
kucioT. Katabonuzm
AMHUHOKUCJIIOT. [ TIOKOHEOTEeHE3.
CunTes yriieBoioB, OEIKOB,
KHUPOB. MeTabonuTHuecKue
3a0oneBanus. [Ipaktuueckoe
3aHATHE: «PEUICHUE 3aa4 Ha
AHEPTreTUYECKUN OOMEH

Krnetka. [Tonarue memOpaHBbI.
Oyakmu MmeMOopaH. Buipl
TPAHCIIOPTA B KIIETKY.
MeMOpaHHbIE OpraHOU/IbI.
3a0oeBaHus CBSI3aHHBIC C
HapylieHueM paboThl MEMOpPAHHBIX
oprases, 00JI€3HN HAKOIIJICHUS.
THUIbI KOHTAKTOB MEXY KIETKAMMU.
3HaYeHuEe MEKKJIETOUHON
KOMMYHUKAIIMU JJISI 3] 0POBbsI
OpraHu3Mma.

Anpo. YpoBHU ynaKOBKH
XpOMaTHHA. XPOMOCOMHBIE
teppuropun. HememOpaHnHbie
OpraHOU/IbI.

Tema 2.
MonexkyasipHas
omnostorus (20 1)

OcCHOBHbBIE BEXU PA3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBIE KUCIIOTHL.
OCHOBHBIE IPUHLIUIIBI CTPOEHUS.
Martpuunbie CUHTE3bL. Penukanus
— OCHOBA KJIETOYHOTO JEJIECHUS.
[TpuHUMNBI peTUIMKALIUN.
Myranuu. YUrto BbI3bIBAET
n3meHeHus B ctpoennu JIHK.
[TpuHIMIIBI penapanuu.
TpaHckpumnuus.

I'enetnueckuui kox. TpaHCaALUA.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHMU3MBbI UX IEUCTBUS.
Opranu3zanus reHoma 6akTepui

[IpakTrueckas padbora
«Brigenenune JIHK u3
OanaHay.
[IpakTruueckas padbora
«Mogens JIHK-
OpUTaMm.
[IpakTruueckas padbora
«Omnpenenenue
KadecTBa MpernapaToB
JIHK ¢ nmomoribro
CHEKTPOhOTOMETPUIDY
(TTpu HaTUYUMU
o0opy0BaHU).
[IpakTrueckas pabora
«PemmmkatuBHas
MaluHa (urpa-




AHTHOaKTEepUaIbHbIE IPENapaThl.
Opranuzanusi TeHOMa 3YKapuoT
['eHoMHOE pelakTUpOBaHUE.

JEMOHCTPALIHS )».
[Ipaktruueckas pabora
«I1P (Mmonenn
aMIUTUUKAIIS Ha
Oymare)».
[Ipaktruueckas pabora
«Cwua nmpomMoTopay.
[IpakTrnueckas padbora
«Pemienue 3amay Ha
TEHETUYECKUU KO,
[IpakTrnueckas padbora
«DonauHr OEIKOBY.
Hccnenoparenbekas
pabora
«Pacrnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpUil».
[Ipaktruueckas pabora
«PaboTa B
COBPEMEHHBIX
reHeTH4ecKux 0azax
naHHbIX. [[poBeneHne
In silico ananu3za

MOCJIE0OBATEILHOCTEN
T'€HOBY.
Tema 3. [Tonsarue o nexapcrBax. [Ipunnuns! | MccnenoBarenbckas
dapmakoJiorus MOJIX0/1a K MMOMCKY HOBBIX paboTta «DKCIepuMeHTa
(28 1) JIEKAPCTBEHHBIX CPEJICTB. IO OTPEICTICHUI0

CKpUHUHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKHHETHKA JIEKapCTBEHHBIX
BellecTB. BcacbiBanue
(abcopOrus) nexapctB. OCHOBHBIE
MEXaHU3MBbI BCACHIBAHMUSI.
TpaHcnopT nE€KapCTBEHHBIX
BeLIECTB. [ 'eHbI 1 OeKU epBoii
dazwr 6uotpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OopraHu3Ma. DKCKpeLus u
snuMUHAIMA. ['eHbl 1 OeNKn
BTOpOH (ha3bl OuoTpaHchHOpMALIH.
®apmakoguHaMuka. [ '1aBHOE 1
noOoYHOE, pe30pOTUBHOE U
MECTHOE, MTPSIMOE, HETIPSIMOE U
pedaexkTopHoe AeCTBHE.

TOKCHYHOCTH BEIIECTB
Ha apTEeMUIUIX).
[IpakTrueckas padbora
«Kapra skcnpeccuun
n0(haMHHOBBIX 1
CEPOTOHUHOBBIX
pPELenTOPOB B MO3TE
MBIIIE.
HUccaenosarenbckas
paboTta
«IloBegeHueckne TeCThl
Ha prIOkax Danio rario.
Cgetio-TeMHas
Kamepay.
HUccaenosarenbckas
paboTta
«IToBeneH4yeCcKue TECTHI




Bubr B3auMo1eCcTBUS JIEKAPCTB.
CunHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICMICTBUU
JIEKApCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBINM CUTHAIMHT.
THUIbl KIETOYHBIX PELENTOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJbI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamMu; BHYTPUKJIETOUYHbIE:
IUTOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHu3Mbl JTUTaHA-PELIEITOPHOTO
B3anMoercTBUA. CEJIEKTUBHOCTD
(M30MpaTenbHOCTD) ACUCTBUS,
CBSI3b «XMMHUYECKAsI CTPYKTypa —
dapmakoiorunyeckas akTHUBHOCTh
BEILIECTB

DapmMaKoIOrHYE€CKON MOTYJIISALUN
CHUHANTHYECKON XOJIUHEPTUYECKOM
nepenadn. MoJieKyIsipHbIN
MEXaHU3M JACUCTBUS U
dbapMakosioruyeckue cBorcrea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJIOKATOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOru4ecKast peryJisiius
AKTUBHOCTHU aJIPEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aJpeHO0JIOKATOPHI,
CUMITATOJIUTHUKHU.

MonexynspHas hapMakoIorus
AHTUAJJIEPTUYECKUX CPEICTB.
I'mcTaMUHOBBIE pELIENITOPHI: THUIIHI,
MOJICKYJISIpHAsl OpTraHU3alIlusl.
Crabunuzatopsl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JefiCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JTUTTHUTHBIX
MEJINaTOPOB.

MexaHu3M JEeUCTBUS U
PUMEHEHUE MPEnapaTos,
CTUMYJIUPYIOIIUX NPOLIECCHI
nMMyHHUTETA. DapMaKoIOrnyecKas

Ha priOkax Danio rario.
OTkpBITOE TIOJIEY.
UccnenoBarenbckas
paboTta
«IToBeneHuYECKHE TECTHI
Ha pbIOkax Danio rario.
CraiiHO€ TOBEACHUE.
[TpakTrueckas pabota
«BnusiHue agpeHannHa
Ha CepJICUHbIe
COKpaIICHHS
(mporpaMMHOE
oOecreyeHue ).
[Ipaktruueckas pabora
«I'mecronornueckue
IpernapaTbl IMMYHHOR
CHCTEMBI.
[Ipaktruueckas pabora
«I'mecronornueckue
IpenapaTbl HEPBHOU
CHCTEMBI.




XapaKTepUCTUKA UHTEPIECHKHUHOB:
MOJIyYEHHUE, MEXAHU3M JIEUCTBUA,
npuMeHeHne. OCHOBBI
naTo(U3u0JIOTUH OCTPO(a30BOro
OTBETAa, MEUALINS BOCIIAJICHUS.
MonekyasipHbIil MEXaHU3M
MPOTUBOBOCHIAIUTEIILHOTO
JNEUCTBHUS
TJIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MIPOTUBOBOCIAJIUTEIILHBIX CPEJICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapMaKoJIOruuecKas
XapaKTePUCTHKA OTACIbHBIX FPYIII
HApKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTh IEUCTBUA HA
LHEHTPAJIbHYIO CUCTEMY.
®u3NoJIOrMYecKuil CoH; (a3bl CHA.
Bunapr Hapymienuit cHa Ilonstue o
MEIUKAaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Honuuenuuu. OnuatHbie
pELEenTopbl, UX THUIIHI.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHbBIE JTUTAHbl OTUATHBIX
pPELEnTOpPOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIUSIHUE HA (DYHKLIHIO
AKCTpATUPaAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO cepy, PBOTHBIN
LEHTp, apTepHAIbHOE AaBJICHHE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUS HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEPOTOHHHOBBIE, AJIPEHO- U
TUCTaMHHOBBIE PELIEITOPHI, UX
JNEUCTBHE HA KJIIETOYHBIE
MeMOpaHbl, Ha JENOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToTeHMaN-3aBUCUMBIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU ,Z[€I>'ICTBI/ISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6I/IpOBaHI/IH IHoTCHOMUAaJI-
3aBUCHUMBIX HATPHUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHUKaAMM.

Monayab «MoJiekyJisipHbIe 0CHOBBI cejiekinm» 9 kiaace (68 yacon)

ounostorus (20 1)

HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE IPUHIIAIIBI CTPOEHUS.
MarpuuHnble cuHTE3bl. Permkanms
— OCHOBA KJIETOYHOTO JCJICHUS.
[IpuHIMIBL peruKaIuu.
Mytanuu. YTo BeI3BIBAET
n3MeHenus B crpoenuun JJHK.
[IprHIMIBI penapanyy.
Tpanckpunius. ['eHeTnueckuii
kox. Opranuzanus TeHOMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzaiusi reHoMa OakTepuit
AHTHOaKTEepUaIbHBIC TIPEapaThI.
Opranu3zaiusi reHoMa 3yKapuoT
I'eHOMHOE penakTUpOBaHUE.

Temel OcHoBHOE coepxkaHue JeATe1bHOCTD
IIKOJIbHHUKOB
Tema 1. OCHOBHBIE BEXU PA3BUTHS [Ipaktruueckas pabora
MouiekyJisipHast MOJIEKYJISIPHOM OHOJIOTHH. «Bpigenenue JIHK u3

OaHaHay.
[IpakTrueckas padbora
«Mopens IHK-
OpUTaMmuy.
[Ipaktruueckas pabora
«Omnpenenenue
KauecTBa MpenapaToB
JAHK ¢ momoristo
CHEeKTpOhOTOMETPULDY
(Ipu HATMYUH
o0opy0BaHUs).
[IpakTrueckas padbora
«PerummkatuBHas
MaIluHa (Urpa-
JIEMOHCTPALIHS )».
[IpakTuyeckas pabora
«ITP (Mmonenn
aMIUTMUKaIMs Ha
oymare)y.
[IpakTuueckas pabora
«Cuita mpomoTOopay.
[IpakTuyeckas paborta
«Penienue 3a1a4q Ha
T€HEeTUYECKUN KOJ.
Tpancanus.
[IpakTruueckas padbora
«DonauHT OEITKOBY.
HUccaenosarenbckas
paboTta
«Pacmipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTrueckas padoTa




«PaboTta B OBpeMEHHBIX
reHEeTUYECKUX 0a3ax
naHHbIX. [IpoBeaeHre
In silico ananusa

MOCJIEI0BATEIIBHOCTEN
TE€HOB.
Tema 2. [Ipenmert reneruku. KpaTtkas PoneBas urpa
MogexkyasipHbie VCTOPUS PA3BUTHS NIPEACTABICHUA | «AJUIETN.
OCHOBBbI T€HETUKH 0 HACJIEICTBEHHOCTH. HccnenoBarenbCckuii
(20 u) OT rena K Ipu3HAKY: KaK poeKT MyTareHHbIe
packpacuTh KoTa. YTo Takoe (bakTOopHI.

npusHak? [IyTe OT rena 1o
npu3Haka. Myranuu. AJuiend.
I'eTepo3uroThl ¥ TOMO3UTOTHI.
JIOMUHAHTHBIC U PEIIECCUBHBIC
aJlIeIIH.

['eHbI cTpOSAT OpraHusM.
BxJtoueHue v BBIKITIOUCHHE
6ompIoro Habopa resos. Kak
KJICTKY TIOHUMAIOT, KaKHUe TeHBI
JOJKHBI paboTaTh.

JIMCKpeTHOE HAclIeJOBaHHE
PU3HAKOB. 3aKOHbI MeHnaens:
OJIVH T€H - OJIMH npu3Hak. Cxema
CKpeIIuBaHus. 3aKOH
eauHo00pa3ust THOPUIOB IEPBOTO
NOKOJIEHUA. 3aKOH PaCIIeIICHUS
MpU3HAaKa BO BTOPOM IMOKOJICHUH.
3akoHbl MeHJIes1: HECKOBKO
TE€HOB - HECKOJIBKO MTPU3HAKOB.
JIuruOpuIHOE CKpeIIUBaHKe.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrenieHHoe
HaCJIEJIOBaHUE.

BzanmopencTBue reHOB.
AJNIenbHOE U HeaJlJIeIbHOe.
Onpenenenue noja. [Tonoseie
XpoMocOMBI. CaMIIbl U CAaMKH.
Brusane pakTopoB okpyxaroiei
cpenbl. XpOMOCOMHOE
omnpenenenue noua. [lomossie
xpoMocoMmbl. [Ipobiiema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI y
YKEHIIYH. TpeX1BETHBIE KOIIKH.

Ponesas urpa «Cyarba
KJIETKW». [ eHbI-
MEPEKITIOYATENH.
[IpakTHueckoe 3axanue
«ANTOPUTMBI I
KJIETOK.
[IpakTHueckoe 3axanue
«EnuHooOpasue
MIEPBOTO MTOKOJICHUSD.
[IpakTHueckoe 3axanue
«Pacuiemienue Bo
BTOPOM IOKOJICHU.
UccnenoBarenbckuit
MPOEKT «3aKoHBI .
Menpens B
AKCIIEPUMEHTE.
IIpakTrueckoe 3ananue
«Pemetka [IeHHeTaY.
[IpakTueckoe 3axanue
«Hacnenosanue,
CLETUICHHOE C TIOJIOM.
IIpakTyeckoe 3aHsTHE
«B3auMonencTBust
T€HOB (MOJICIUPOBAHKE
CUHTE3a U TPAHCIIOPTA
IIUTMEHTA B KJIETKY )».




Tema 3.
Moaekyasipabie

OCHOBBI CeJIeKIHH
(28 u)

['eHbl B monysALusaX: BEIUKOE
paBHOBecue. [lomynsauus. HacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHue Xapau-
Baitn6epra. [Tomymnsiiuun
MEHSIIOTCS: YACICHHOCTb,
MUTpalMs ¥ BEIOOD CyIpyra.
@aKTOpbI, KOTOPHIE BEIBOJSAT
NOMYJIALIUIO U3 paBHOBECHS XapIu-
Baiin6epra. YUuciaeHHoCcTh
nonyJianuu. Ponesas urpa
«Iddext ocHoBaTens». peitd
reHoB. Myranuu. Heciywaiinoe
ckpenuBanue. M3onsauus.
[Tonynsiuuu MEHSIOTCSL:
€CTECTBEHHbIN 0TOOp. MexaHusm
JNEUCTBUSL €CTECTBEHHOI'0 0TOOpA.
JBrxymuii otoop.
Moaudukanronnas
U3MEHYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOAU(PUKAIIMOHHON
u3MeHunBocTu. HacnenoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKHY.
CpenoBasg U3BMEHYMBOCTh
npusHaka. Koagdpuuuent
HACJIEyeMOCTH Tpu3HaKka. OTBeT
Ha 0TOOp. [louck renos
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKIEOTUAHBIE BAPUAHTHI
reHoB. JIHK-uyun. ITotHOreHOMHBIN
AHAJIN3 aCCOLIMALINM.

«OMBD) HaJI TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIC
uccienoBanus. [Iporeom,
MeTa0o00M. JloMecTHKaus u
HEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loucku pacTeHuii ¢
«XOPOIIUMMY MPU3HAKAMU JJISI
yenoBeka. LleHTpbl reHeTUYeCcKOro
pasHooOpasus. Hukonaii iBanoBu4
Basuios. Cenekuus.
KomOuHanmonnas u rubpuaHas
cenekuus. ['ereposuc.

[IpakTueckoe 3a1anue
«YacToThl ajieneu,
T€HOTHUIIOB U
(hEeHOTHUIIOBY.
UccnenoBarensckui
IIPOEKT «AHAIN3
TE€HETUYECKOU
CTPYKTYPbI IOMYJISIIIUA
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)y.
Ponesas urpa «9ddexr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PosneBas urpa
«EcTecTBEeHHBIN
oTOOpPY.
HccnenoBarenbckne
paboTHI
«MoaundukanoHHas
M3MEHYUBOCTD
pacTeHHU1 B peiesiax
BAILIETO MECTa
KUTEIbCTBAY.
[IpakTueckoe 3aJanue
«ATPOHOMBD.
[IpakTueckoe 3aanue
«I"omosiornueckue
PSIBI HACJIECTBCHHOM
M3MEHYUBOCTI.




CoXpaHUTb U UBYUYUTH I'€HBI, YTOObI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHbl. Komtekuun
FEHETUYECKUX PECYPCOB PACTECHHUM.
[TpakTuky™m u/vm
UCCIIEN0BATEIbCKUI TPOEKT:
MeTobl KyJIbTUBUPOBAHUS 1n Vitro
JUJIS. COXPAHECHUSI TEHETUYECKUX
PECYPCOB pACTEHHUM U JJIS
YCKOPEHHOU CEJICKIINU
['eHeT4eCKME LEHTPHI B HALLIEH
cTpane. I e 3anuMaroTcs
TCHETUKOW U TEHOMHUKOU ISl HYXK]T
CEJIbCKOT0 XO35UCTBA.
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