MyHununanbHOe OOKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE TOPOJICKOTO OKpyTra
Tonpartu «lllkona ¢ yriyOieHHbIM U3yYEHUEM OTETbHBIX peaAMeToB No 70y
ITPUHSITA IlegarornueckuM coBetoM MBY «llIkoia Ne 70

ITporokos Ne 1 ot 29.08.2025 r.

YTBEPXJIAIO

N.o. nupexropa MBY «lllkona Ne 70» O.E. Kapuesa

[Tpuka3z Ne 94/4-o1 ot 29.08.2025 r.

PABOYAA ITPOI'PAMMA kypca BHEYpOUHOU JI€ATEIIBHOCTH

«bNOJIOT'UA. ITPOEKTHO-UCCIIEJOBATEJIBCKAA AEATEJIBHOCTDb»
Ju1st oOyyaromuxcs 5-9 kiaaccon

r.o. TompstTu - 2025



[TOACHUTEJIBHAS 3ATINCKA
AKTyaJlbHOCTh W Ha3HaueHHe Iporpammsbl. [Iporpamma paspaboTaHa B COOTBETCTBHH C
TpeOoBaHusiMu  DenepanbHOrO  TOCYAapCTBEHHOTO  00pa30BaTENBHOTO  CTaHIApTa
OCHOBHOI'0 00I11ero o0pa3oBaHUs, OPUEHTHpPOBaHAa Ha OOeCleYeHUE HHIAUBHUAYaTbHBIX
noTpedHOCTEM 00yUJaroIMXCs U HAMpaBJIeHa Ha TOCTHXKEHHUE TNIAHUPYEMbBIX PE3YJIbTaTOB
OCBOCHHSI TTPOTPaMMBbl OCHOBHOT'O OOIIIETO 00pa30BaHUs C YUYETOM BbIOOpA YHaCTHHUKAMU
o0pa3oBaTeNbHBIX OTHOIIEHUH KYypCOB BHEYPOUHOW JACSATENBHOCTH. OTO TMO3BOJISET
obOecrieunuTh €IUHCTBO 00s3aTenbHbIX TpeboBanuiit PI'OC Bo BceM MNPOCTPAHCTBE
IIKOJIBHOT'O 00pa30BaHMs: HE TOJIBKO HA YPOKE, HO M 32 €T0 Mpe/ieIaMHu.
AKTyalbHOCTh peaju3allii JaHHOW MPOrpaMMbl OOYCIIOBJI€HAa CaMOil OCOOEHHOCTHIO
MPOEKTHO-HUCCIIEIOBATENIbCKON  IEATENBHOCTH. JTa JCSITENbHOCTh JIEKUT B OCHOBE
MO3HABATEILHOTO MHTEpeca peOeHKa, SBISETCS 3aJOrOM yYMEHHs IIaHUPOBATh JIIOObIE
JNEUCTBUST M BaXKHBIM YCIIOBHEM YCICIIHOW peanuzanuu uaei. JlroObie H3MeHEeHUs
COBPEMEHHOTO OOIIeCTBa CBA3aHBl C TPOEKTaMHU W UCCIEJOBAHMSIMH — B Hayke,
TBOpPYECTBE, OM3HECE, OOIIECTBEHHOW XHU3HU. [103TOMYy Ba)KHBIM AJIEMEHTOM Pa3BHUTHUS
JUYHOCTU OOyyaromerocs sBisieTcss (OPMUPOBAHHE OCHOBHBIX HAaBBIKOB IMPOEKTHO-
UCCJIeI0BATEIbCKON e TENHHOCTH.
[Iporpammoii mpeaycMOTpeHO (OPMUPOBAHUE COBPEMEHHOTO TEOPETHUYECKOTO YpPOBHS
3HAHHUM, a TaKKe U MPAKTHUYECKOTO OIbITa paboThl ¢ JabOpPaTOPHBIM O0OpPYAOBAHHEM,
OBJIAJICHUE TPUEMaMU HCCIEOBATEIIbCKON JESITeIbHOCTH. METOoNbl OpraHu3anuu
o0pa3oBaTenbHONM M HAYYHO-HCCICIOBATEIBCKON JICSITEIIBHOCTH TPEIyCMaTPUBAIOT
dopmupoBaHue y 00ydyaroUMXcs HECTaHIAPTHOTO TBOPYECKOT'O MBILIUICHHUS, CBOOOJIBI
CaMOBBIPXEHUS U WHIANBUYAJTLHOCTH CYXKICHUH.
Jns  moiaHOro yd4eTa TOTPEeOHOCTEM yyammxcs B OpOrpaMMe  HCIOJIb3YeTcs
muddepeHIIUPOBAaHHBIA  TOAXO0M, YTO CTUMYIHPYET YYalmIerocss K YBEIHMUYCHHUIO
NOTPeOHOCTH B MHJWBHIYATbHOUW, HHTEIUICKTYAJTbHON M IMO3HABATEIIBHON JCATEIHPHOCTH
Y Pa3BUTHIO HAyYHO-HCCIIEIOBATEIBCKIX HABBIKOB. [IporpaMma craHeT BOCTpeOOBaHHOM
B TIEPBYI0 oOuepedb IIKOJbHUKAMH, KOTOpPblE HMEIOT CTOWKUH HMHTEpec U
COOTBETCTBYIOIIYI0O MOTHBALIMIO K U3yUYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOI'O 1MKIIA,
€CTECTBEHHBIM HayKaM U TE€XHOJOTHSIM.
B nmoapocTkoBOM BO3pacTe yyarniuecs: MposiBISIOT CBOKO 3aMHTEPECOBAHHOCTD B TOW HIIU
MHOWM 00JaCTH 3HAHW, HAYYHOM HAMPABJICHUH WA MPOGECCUOHAITBHON NEATEIbHOCTH.
Takum 00pa3zom MTPOUCXOAUT (HOPMHUPOBAHKE TMO3HABATEIHHOU W MPOGECCHOHATHHON
COCTaBJISIONICH JUYHOCTH, TIOMOTAaeT YdYalleMycsi B ONpPEICICHUU OyAylIero
KU3HCHHOTO TMYTH W B TPO(PECCHOHATLHOM BBIOOpE IIOCIE OKOHYAHUS IIKOJIBI.
[TomobHOTO pOJa 3aMHTEPECOBAHHOCTH CTUMYJIUPYET MOCTOSIHHOE JKEeJIaHUE IIKOJbHUKA
K TIO3HAHWIO HOBOTO, PACIIMPEHHUIO W YIIIYOJIICEHWIO COOTBETCTBYIOIIMX 3HAHWN, H
MOJIYYCHHIO HOBBIX B TOM YHCJIE TPAKTHYCCKUX HABBIKOB, a TaKXE MOTHBUPYET
ydamierocsi Ha mpo(opHueHTaIuio.
[Iporpamma HaieneHa Ha TOMOIIb pPeOEHKY B OCBOCHHUU OCHOB OpraHu3aluud U
OCYIIECTBJICHUSI COOCTBEHHOMN MPOEKTHO-UCCIIEIOBATEIBCKON NEATEIbHOCTH, a TaKXe B
NpUOOPETEHUH  HEOOXOJUMOTO  OmbITa g paboThl  HAaA  WHIUBUIYAIbHBIM
UCCIIeIOBaHUEM WM TIpoekToM. [Iporpamma momoskeT HIKOJBHUKY B Oojiee TiyOoKoM
U3YYCHUN WHTEPECYIONIEH €ro 00JIacTh €CTECTBEHHBIX HAyK, a TakKKe B MPUOOPETECHUU
BaXHBIX COIMAJBHBIX HABBIKOB, HEOOXOIUMBIX I TPOAYKTUBHON COIMAIM3AIUU U
dbopMHUpOBAHUS TPAKIAHCKON TTO3UITUU:

— HaBBIKA CAMOCTOSTEIILHOTO PEIICHHSI aKTyaIBbHBIX MCCIICIOBATEIHCKUX WITH MPAKTHICCKUX
3a/lay, BKJIOYAIOIIETO B ce0s yMEHUWE BUJETh W aAHAJU3UPOBATH MPOOJIEMBI,



HY)KJAIOIMECs B PEIICHWU, YMEHHE JETaJbHO NpopadaTbiBaTh M pPEaIn30BbIBATh
cnocoObl  pabOThl € HUMH, YMEHHE IUIAHMPOBaTh COOCTBEHHYIO paboTy U
CaMOCTOATENbHO KOHTPOJIUPOBATH CBOE MPOJBUKEHHUE K JKEJTAEMOMY PE3YIbTaTy;

— HaBBbIKa T€HEpUPOBaHUS M OQOpMIICHHS] COOCTBEHHBIX HJEH, O0JeUeHUs] UX B YJIOOHYIO
JUISL pacripocTpaHeHus hopmy;

— - HaBbIKAa YBXKUTEJIBHOTO OTHOIIECHHS K YY>KUM B3IJsAaM U uaesM, 0QOpPMIICHHBIM B
paboTax Jpyrux JIoAe, JIpyrux aBTOPOB — BIAJCNbLEB HHTEIUIEKTyalbHOU
COOCTBEHHOCTH;

— HaBbIKa MyOJMYHOTO BBICTYIUICHUS Tepe]] OOJIbIION ayauTopued, apryMEeHTUPOBaHUS U
OTCTaWBaHUSl CBOEH TOYKHU 3pPEHUs, OTBETOB HA BONPOCHI CBEPCTHUKOB M B3POCIBIX,
yOeXIeHUsl JPYTUX B CBOEH MPaBOTE, MPOABUKEHUS CBOUX UJIEH;

—HaBblKa PpabOTBl CO  CHNEHMAIM3UPOBAHHBIMU  KOMIIBIOTEPHBIMU  IPOrpaMMamy,
7a00paTOpPHBIM  00OpYJOBaHHUEM, TEXHHYCCKHUMH YCTPOMCTBaMH, OMOJIMOTEUYHBIMU
GoHaMU UM HUHBIMH pECypcaMH, C KOTOPBIMH MOXET OBITh CBfI3aHa MPOEKTHO-
UCCJIEI0BATEIBCKAS IEATEbHOCTD IIKOJIbHHKA.

Kpome TOro, pabora mIKOJIBHMKA HaJ MPOEKTOM WIH HCCIEAOBaHUEM OyAeT
CIOCOOCTBOBATH U Pa3BUTHIO €0 aJICKBATHOM CaMOOLICHKH.

BapuaHTbl peanuzanuu nporpaMMbl 1 OpPMbI IPOBEIEHUS 3aHITHIA.

JlanHas mporpamma paccuMTaHa Ha paboTy co IIKoJbHUKamMu 5-9 kiaccoB. Ilemarory
Ba)KHEE aKIIEHTUPOBATh CBOE BHMMAHHE HE CTOJIbKO Ha KAauyeCTBE pe3ysibTaTa MpPOEKTa
WIM UCCIIEAOBaHMS, CKOJIBKO Ha TOM, YTOOBI yYalllMiicsl Mody4yai 3HaHUS B TOM YHUCIE U
yepe3 BBIMOJHEHUE MPAKTUUYECKOTO 3aJaHusi, Jefiajdl BBIBOJAbI M YMO3AKIIOUEHUS Ha
OCHOBAHHMH CBOETO MCCIICIOBAHUS, YUUJICS CPABHUBATH €r0 PE3YJIbTATHI C TEOPETUUECKUM
MaTepHaIOM M HCCIECIOBAHUSMU JPYTUX HIKOJIHHUKOB. Takum 00pa3oM, MIKOJIbHHUK
OCBOUT OCHOBBI MPOEKTHO-UCCIIEI0BATENbCKOW JIEATEIbHOCTH W IMPHOOPETET HaBbIK
KPUTHUECKOTO OTHOIIEHHs K Mmarepuany. [Iporpamma pa3buta Ha MOIYJIH, KOTOpBIE
MOTYT OBITh HCIIOJIB30BAaHBI JIMOO YaCTUYHO, JUOO MONHOCTHIO. Tak momynb «Kax
KUBOTHbIE M  pacTeHHs  NPUCIOCAOIMBAIOTCS»  (OBONIOLMOHHAS  DKOJIOTHSA)
npearnonaraeTcs sl U3y4eHus B 5 Wi 6 Kiacce B TeUeHHe ogHOoro roaa (34 yaca B ronu).
Mopnymn «OCHOBBI paCTEHHUEBOICTBA» U «bHOTEXHONIOTHs» paccuuTaHbl HA 68 4acoB U
MOTYT OBITh peaqn30BaHbl B T€UeHUH 2-X JeT (1o 34 yaca B rojJ) WM B TeueHuu | roga
(68 uacoB B rom). Bo BTOpoM ciydae BO3MOXHO MPOXOXKJICHHE OO0OMX MOJIYJIeH
(«OcHOBBI pacTeHHEBOJICTBa» B 7 mwiM 8 kiacce, «buorexHomorun» B 7 wim 8 Kiacce).
AHanornyHo Moayiu «MoONeKyJIsipHbIE OCHOBBI (PU3MONOTUM U (HAPMAKOJIOTUU» U
«MonekynsipHble OCHOBBI CEJIEKIMW» paccuuTaHbl Ha 68 YacoB W MOTYT OBbITh
peann3oBaHbl B TeUeHUH 2- X JieT (1o 34 yaca B ron) uiu B TedeHuu 1 rona (68 yacos B
roq). Bo Bropom cirydae BO3MOXXHO NHpoxoxkaeHue oboux monynen («MosekyssipHble
OCHOBBI cenekuum» B 8§ Kkiacce, «MomekynsapHble OCHOBBI (DU3HOJOTHH U
dapmakonorun» B 9 kiacce).

MOXHO pEKOMEHJ0BaTh HCIOJNb30BaTh MoOAyJu «Kak KUBOTHbIE M PpPacTEHHUA
npucnocadnuBarTcs», «OCHOBBI  pacTEHHEBOJCTBA», <« MOJEKYISIPHBIE  OCHOBBI
CEJICKIIMM» B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTelbHOTO 1uKIa (5-9 kiace no 1 yacy B
HEAENI0) MJis KJIacCOB arpoOMOTEXHOJOTrMYecKoM HarpaBieHHocTH. Moaymu «Kak
KUBOTHBIE U pacTeHUsl mpucnocadiauBaroTcs», «buorexHonorun» u «MoOJEKyIIpHbIE
OCHOBBI (PU3HMOJIOTUU U (PApMaKOJIOTUM» B KAYECTBE HEMPEPHIBHOTO 0OPa30BATEIILHOIO
mukia (5-9 wimacc mo 1 yacy B Hemeno) Ui KJIAacCOB OMOTEXHOJIOTMYECKOTO WITU
MEIUITMHCKOTO HaIllpaBJICHUM.



B3aumocBs3e ¢ nporpamMmmoint Bocnuranus. [IporpaMma Kypca BHEYpOUHOU IESTEIBHOCTH
pa3paboTaHa C y4eTOM pPEKOMEHIalluii MPUMEPHON MPOrpaMMbl BOCIIUTAHUSA, YUUTHIBAET
NICUXOJIOTO-TI€IarOTUYECKUe OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KAaTEropuil. ITO
MO3BOJISIET Ha MPAKTUKE COCAMHUTH OOYYaIOIIyl0 W BOCIHUTATENBHYIO ACSTEIbHOCTH
nejarora, OpUEHTHUPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyaJIbHOE, HO U Ha HPABCTBEHHOE,
COLIMaJIbHOE Pa3BUTHE peOCHKA. DTO MPOSBISAETCS:

—B IIPUOPUTETE JIMYHOCTHBIX pE3yJbTAaTOB peaju3aldd IPOrpaMMbl BHEYPOUYHOMU
NEeSATENbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHON MPOrpaMMme
BOCITUTAHUS;

—B BO3MOXXHOCTH KOMIUJIEKTOBAHHUSI  PA3HOBO3PACTHBIX TPYyNIl IS  OpraHU3alHH
poOpUEHTAIIMOHHON 1eATEeIbHOCTH HIKOJbHUKOB, BOCIIUTATEIbHOE 3HAUEHUE KOTOPBIX
OTMEYaeTcs B IPUMEPHOU MPOrpaMMe BOCIIUTAHHUS;

— B MHTEPAKTUBHBIX (OpMax 3aHATHHA IS MIKOJBHHUKOB, OOECIEUMBAIOIIMUX OOJBLIYIO UX
BOBJICYEHHOCTh B COBMECTHYIO C TMI€IaroroM W JAPYTMMH JETbMHU JI€AT€IbHOCTh U
BO3MOXHOCTh OOpa30BaHUsi Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEH, KIII0UEeBOE
3HAUEHHUE KOTOPBIX JJIsi BOCHHUTAHHUS MOAYEPKUBACTCS TMPUMEPHON MPOrpamMmoit
BOCIIUTaHUS.

OcobenHocTr pabOTHl yUuTENs MO0 MporpaMMe. 3ajada YIUTeNss COCTOMT B TOM, YTOOBI
COINPOBOXAATh TMpolecC MNPOPEeCCUOHANBHON OpUEHTAIMKM IIKOJIbHUKA, pPAaCKpbIBas
NOTEHIMAJI  KaXXJOro 4Yepe3 BOBJIEYEHHE B  MHOrooOpa3Hylo  JEsTENbHOCTb,
OpraHU30BaHHYIO B pa3HbIX GopMmax. [Ipu 3TOM pe3yiabTaToM pabOThl YUUTEINS B IEPBYIO
ouepeb ABISIETCS JUYHOCTHOE pa3BUTHE ydyalierocs. JIMYHOCTHBIX pe3yJbTaToOB
YUUTEIb MOXET JOCTUYb, YBJEKas yYEHHKAa COBMECTHOW M MHTEPECHONM UM 000UM
NEeSTENbHOCTbIO,  YCTAaHaB/IMBasi  BO  BpeMsl  3aHATUA  JOOpOKENIaTeNbHYIO,
NOJIJIEP>KUBAIOLIYI0 aTMOC(EPY, HACKIILAS 3aHATHS [IEHHOCTHBIM COJIEPKAHUEM.
[IpumepHas cxema NpoBEJAEHUS 3aHITHI 110 TPOrpaMMe:

1. OObsicHEHUE TEOPETUUECKOTO MaTepHalia Mo TeEMe.

2. IlogroToBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJE€HHE OOBEKTOB st
IIPAKTUYECKOTO 3AHITHS.

3. IIpoBeneHHe MPAKTUYECKOIO 3aHATUS — OCHOBHAs 3aJada OCBOECHUE METOJI0JIOTUU
JAHHOTO 3KCIIEPUMEHTA.

4. Ilo OKOHYaHMM NPEMIOKHUTH JAETSIM, KOTOpPBIE 3aWHTEPECOBAINCH JaHHBIM
HKCIIEPUMEHTOM, pa3BUTh €ro B MCCIEIOBAaTENbCKUA MpoekT. [ 3Toro
HEO0OX0IMMO 00CYJIUTh OOBEKTHI, KOTOPbIE YUEHUK OYJET UCCIEA0BATh, COCTABUTh
IUIaH 3KCIEPUMEHTA.

5. TloMoub y4eHHKY MPOAHAIU3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIEI0BATENIBCKON AESITEIbHOCTH HIKOJIBbHIUKOB MOKHO
B MpolEecce 3allUThl MU CBOUX pabOT B paMKaxX HIKOJbHOW HAyYHO- MPaKTUYECKOH
KOH(epeHIUH.
COJIEP)KAHME KYPCA BHEYPOUHOU JIEATEJIbHOCTH
Monynb «Kak XKHBOTHBIE M PacT€HHUs MPUCITIOCAOIUBAIOTCS (IBOJIOLMOHHAS SKOJIOTHS)
5-6 xnaccsl (34 yaca)

1. MpI uccieryeM KuBble 00BEKTHI (6 9acoB)
CBolicTBa U CTPOCHHE KUBBIX OPTaHU3MOB (CTpOCHHE KJIETKH). Bua, ocoOb — opranuzm
KaKk eauHas cucrema. Apanrtauuu (mpucnocoOsienus). [loHsiTue romeocrasa >KHUBOIO
opranusma. CocoOsl ero noaaepKaHusl.
[lonsitue BapmaTuBHOCTM Tpu3Haka. MccnegoBatenbckue paboThl «Bcee nu (CMHUIBL,



Oenku, 6epe3bl U T.1.) oguHakoBbie? DOTOKBECTY.
Orpannuenuss MopQoJIornueckux U pusmoniornueckux agantauuid. [louemy opraHuzmsl
HE CTAHOBATCSI OECKOHEYHO OOJIBIINMH, MaJIEeHbKUMHU, BeesiiHbIM. [IpakTrueckas pabora
«CocraBiisieM KHUT'Y PEKOPAOB pACTECHUM U ’KUBOTHBIX HAIIETO KpPash».

2. BnusHMe okpyXxarolei cpebl Ha KuBble Opranu3mbl (12 gacos)
dakTopbl OKpyKaromen cpeapl (abuoTuyeckue, OWOTHUYECKUE, AaHTPOIOTEHHBIE).
[Ipumepst  aOuoTudeckux  (GaKTOpPOB, OKa3bIBAIOIIMX OCHOBHOE BIUSHHE Ha
KUZHEACATEIbHOCTh  KUBBIX  OpPraHU3MOB:  TeMIEpaTypa, CBET,  BIIAXKHOCTb.
[Ipaktuueckoe 3anarue «l[Ber u Temwno» (KyOWKH JibJa B3BECUTH, MOJOXKHUTHh B YAIIKU
[letpu Ha pa3HonBeTHy0 Oymary, yepe3 30 MHUHYT B3BECHTh 3aHOBO — KTO OBICTpee
pactasn). [Ipaktnueckoe 3anarue «4To pacTBopsieTcss B BoAe» (3KcnepuMeHT « Kuakuii
nom»). Ilpakrtuueckoe 3anstue «Auddysus BeuiecTB B BoAe (pacTBOpHI)», «/IBHkeHHe
pacTBOopoB 1o 1BeTKYy». [IpakTudeckoe 3anatrue «Jlem miaBaeT B Boje (aicOepru,
3aMmep3aHue BojoeMoB)». [IpakTuueckoe 3anstue «Jlea npu 3aMep3aHuul pacuIupsieTCs
(pa3pylieHue kaMHs (T0OYBOOOPa30BaHKE), 3aMep3aHUE KIIETOK).
OcCHOBHBIE 3aKOHOMEPHOCTH TPHUCIIOCOOJIEHUSI KUBBIX OPraHU3MOB K aOHOTHYECKUM
dakropam. IlpucnocobiieHus K OCHOBHBIM aOMOTHYECKHUM (pakTOopamM: Temrmeparypa,
BJIQXHOCTh U cBeT. [Ipaktuueckoe 3anarue «llly6a» (kyOuku Jibjia 3aBEpHYTHh B Pa3HbIN
Marepual, B3BecuTh). I[IpakTtuueckoe 3aHsiTue «IIMrMEHTHD (MOXHO pa3IeauTh Ha
BaTMaHe Kpacutenu wu3 ¢iomactepoBy». [Ipaktmueckoe 3ansTe «Kak KuUBOTHBIE
IJ1aBaloOT B BOJIE» (DKCIEPUMEHT C MUIETKOM ).
Uccnenosarenbckue padboTsl «BnusHue cBera (Temsa, BIAKHOCTH, COCTaBa MOYBBI) Ha
pacTeHusl B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUAX» (HA JOCTYITHOM MaTepuase).

3. BzauMojelcTBUS KUBBIX OpraHu3MoB (4 yaca)
buotnueckue ¢pakTopsl. 3aKOHOMEPHOCTH PAa3BUTUS MEXKBHUAOBBIX B3aUMOOTHOIICHHIA.
Kospomnonus (XUIIHUK-KEPTBA; Mapa3uT-Xx03IMH) ODBOJIIOIHUSA CTpaTeruil J00bIBaHUS
numu.  ConuanbHOCTh.  Bupbl-BceneHipl.  [lepedeHp  pacTeHui-  BpeauTeliei.
UccnenoBarenbckas padora «HaGmrogeHus 3a B3aMMOOTHOILICHUSIMHU
KUBOTHBIX MPU JOOBIBAHUU MUIIM (KOPMYIIKH ISl ITULL, JJII TOPOJCKUX MITU CEITbCKUX
KUBOTHBIX). BeO-xamepwr»y. HccnemoBarensckas pabota «Pacmpoctpanenune BUAOB-
CHHAHTPOIIOB B HAIIIEX MECTHOCTW.

4. YenoBek B *KU3HU PACTECHUMN U KUBOTHBIX? (6 4aCOB)
AnTpomnorennsie (aktopsl. [IpaBna im, 9T0 MEPBOOBITHBIC JIOAN KUIU B TAPMOHHUH C
npupoaoi. OgomallHMBaHUE M NPHUPYUYEHHE JKUBOTHBIX M PACTEHUH. 3ayeM clacarhb
BBIMUpPAIOIINE BUJBI, KaK 3TO JeiaTh. KylbTypHble pacTeHUss U WX JUKUE TPEJKH.
[Touemy BaxkHO MX coxpaHsATh. PazHoOOpa3ue KyJbTypHBIX PAaCTEHUI W MX 3HAYEHHUE B
XU3HU YenoBeka. KpacHas kHura Bamieit teppuropun. Ocod0 oxpaHsemMble TEPPUTOPHH,
3anoBenHuku Poccun u mupa. Ilpaktuueckas pabora «Pa3sHooOpasue KyJbTypHBIX
pacTEHUH B BallIEM PETHOHEY.
UccnenoBarenbckass pabora «BiusHue aHTpONOreHHBbIX (AKTOpOB Ha pa3BUTHE
pacTeHull B TOPOJIe/HACEIEHHOM TYHKTE.
Okckypeusi/mpaktudeckas padora «OOIIT B Bamem pernoHe — yHUKAIbHBIE OOBEKTHI
IPUPOIBD».

5. DOkonorudeckue HUIIH (6 4acOB)
buocdepa — ogHa u3 BakHEHIIX 000704eK 3eMian. UTO Takoe «IKOJOTHYECCKHUE HUIIIM)
U Kak oHH (popmupyroTcsi? @opMHUpOBaHUE 3HAHUI MO OMOPA3HOOOPA3UIO KU3HEHHBIX
dbopM, MOBEACHYECKUX MPHUCIOCOONCHUN, MOAU(PUKAIIMOHHAS W3MEHUYUBOCTh (Ha
0a3oBOM ypoBHE). PacturtenbHble COOOIIECTBA U UX TUIBL. Pa3BUTHE W CMEHBI



pPacCTUTENIbHBIX COOOIIECTB.
UccnenoBarenbeckue paboThl « IKOJIOTMUECKUE HUIIM BOKPYT TeOs — onrcanue pakropos
oKpy>Katoie cpeab». Mccnenoarenbekue paboTel « DeHoIOrHuecKre HaOMI0ICHUD.
Monynb « OCHOBBI paCTEHHEBOACTBa» 7-8 Ki1acchl (68 1yacoB)

1. BBeneHue B pacTeHHEBOACTBO (2 yaca)
Uro-Takoe pacTeHHEBOJICTBO: OCHOBHBIE (PAaKTOPHI BhIpaluBaHus pacteHuil. Mcropus
pa3BUTHs arpoxuMudeckux 3HaHu# (padotel M.B. Jlomonocosa, FO. JIubuxa, byccenro,
B.B. JlokyuaeBa, K.A. Tumupszena, II.A. Kocteiuea, [.H. IlpsuumnaukoBa u mp.).
[Tpaktuueckas pabora «bouka JInubuxay.

2. ArpoTtexHHYECKH SKCIEPUMEHT (6 4acoB)
[IpaBwiIa MOCTaHOBKM arpO3KCHEPUMEHTOB. [10CTaHOBKA HKCIIEPUMEHTOB C PACTCHUSIMU.
Bb16op TeMbl, coCTaBiI€HUE TMIOTE3bI, eI U 33Ja4 HKCIIEPUMEHTA 10 BbIPAIIMBAHUIO
pacTeHHii B  KOHTposimpyeMod cpene. KOHTponau, MOBTOPHOCTH, MPOBEICHHE
skcnepumenTa. [lmanupoBanue skcrepuMenTa. OLEHKA pe3yJIbTATOB HKCHEPUMEHTA.
UccnenoBarenbckas pabota «DakTophl, BIHSAIONIME HA MPOpACTaHHE CEMsSIH (pOCT
IIPOPOCTKOB)».
OcBoeHME TEXHOJIOTUHU KPYTJIOTOJIMYHOIO BhIPAIIMBAHUS CaJlaTOB U MUKPO3EJIEHU
B KOHTPOJIUPYEMBIX HCKYCCTBEHHBIX YCIOBUAX. COOp YCTaHOBKH /I BBIpAIIUBAHUS
pacTEeHHl B KOHTPOJIMPYEMBIX YCIOBHSIX.

3. Poib XMMUYECKHX 3JIEMEHTOB B TUTaHUM pacTeHuil (20 yacon)
Bona. PactBop. BoITsikka. AHMOHBI, KaTHOHBI, 3JEKTPONpOBOAHOCTh U pH pacTtBOpa.
Ponp xuMuyeckux 3J€MEHTOB B MUTaHUU pacTeHui. [lonydeHne nuTaTeNbHBIX BEIIECTB
pactenusimMu. [lpaktuueckass pabora «Cxembl NUTATENBHBIX pPacTBOpoB. Pacuer 103
yAOOPEHUI JIJIsl MUTATEIIbHBIX PACTBOPOBY.
Yno0penusi: opraHudecKkue, MHUHEPAIbHBIC, MHUKPOOHOJOrMYeCKUe. TUMbl NUTAHUS
pacteHuii. BoznymHoe M MuHepanbHOe (KOPHEBOE) MHUTAHHME pacTeHuid. TpaHcmopT
IATATEJIbHBIX BEIIECTB PACTEHUH: BOCXOMAIIMM W HUCXOIALIMK TOK. BaxkHeuime
KanuiHble, pocPopHbIE U a30THbIE YNOOpeHus, ux cBoWcTBA. [IpocThie M CIIOKHBIC
ynoopenus. [Ipaktuueckas padota «IlpaBuia cMmemmBanus yaoopenuit»y I[lpaktuueckas
pabora «llutanue pacTeHMii: TEXHOJOTHS MPUTOTOBIICHUS MUTATEIBHBIX PACTBOPOB JUIS
Pa3HBIX KYJIbTYp».
Poct u pa3zBuTHe pacTeHuUi: dTAIbl OHTOTeHE3a, (DAKTOPHI, BIHSIONIUE HA POCT PACTECHUM:
CBET, TYCTOTa TMOCAJ0K, NmuTaHue, cyocrpar. [Ipakruueckas padora
«MOHUTOPHHT MUHEPAIBHOTO ITUTAHUS PACTCHUI.
Oco0OEHHOCTH NMHUTAHMSI PACTEHHI a30TOM. A30T M €ro 3Ha4eHWE B >KM3HU pPACTEHUH.
@®opMbI a30Ta U UX IPEBPALLECHUE B ITOYBE.
Ncrounnku ¢ocdopa nns pacreHus. 3HaueHue ¢GochopcoaepKalux COSIUHEHUN B
KJeTke. Posib Makposprudeckux coenHeHun pocdopa B a3HEpreTuueckoM oOMeHe.
Bnusinue kanmus Ha < QusMueckue  CBOMCTBA  MPOTOIUIA3Mbl, Ha  (PEPMEHTHI
yTJIE€BOAOPOIHOIO 0OMEeHa, cuHTe3 OenkoB u aAp. Ponb kanus B mojaaepkaHUM MOHHOTO
OaslaHca B TKaHsX, B MPOIECCaX CAMOPETYIISIUU.
PerynaropHas u cTpykTypooOpa3oBaTelibHasi pojb KajiblUs. YdacTHe B 0oOpa3oBaHUU
KJIETOYHON CTEHKH, TOJJEPKAaHUM CTPYKTYphl MEeMOpaH U  Peryssius HX
MPOHUIIAEMOCTH.
3HavueHUE MarHus B METa0OJIM3Me pacTeHU. Marauii B coctaBe Xja0poduinia, CXOACTBO
xJIopoduiia ¥ reMorio0rMHa Kak CBUACTEIBCTBO €IUHCTBA OPraHUIECKOT0 MUPA.
Cepa U €ro OCHOBHBIE COEIMHEHHs, X POJIb B CTPYKTYPHOW OpraHu3aluu KIETKH,
y4acTHE B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.



MukpoanemenTsl. [IpeacTaBieHust 0 poiar MUKPO3JIEMEHTOB B METAa0O0JM3ME PACTEHHIA.
Oco00EHHOCTH TMOCTYIUIEHUSI MUKPOJJIEMEHTOB B pacTeHusi. CMHEpru3M M aHTaroHU3M
AJIEMEHTOB NMUTAHUS PACTEHUH.
PacturenpHas 1MarHoCTHKA U METOJbI MACHTU(PUKALIMA HETOCTATKAa/M30bITKA AJIEMEHTOB
nutanus. [Ipaktudeckas pabora «PacTuTenbHast TUarHOCTHKA.
UccnenoBarenbckas padora «OlieHKa COCTOSHHMSI KOMHATHBIX PACTEHMM, pacTEHUU Ha
IIKOJIBHON TEPPUTOPUH, YCTAHOBKA IPUYHMH MATOJOTMYECKUX COCTOSTHUM (TIpU
HAJIUYUN ).
HccnenoBatenbckas ~ pabota «OueHka  BIMAHUS  Pa3IMYHBIX AJIEMEHTOB

Ha COCTOSIHUE PACTEHU (COCTABICHUE PA3TUYHBIX MOJJKOPMOK )».

4. Perynstopsl pocta pacTeHuil. 3amura pactenuit (4 yaca)
[lonsitue o perynsaropax pocra pacteHUd. CTUMYNISATOPBl pocTa — (PUTOrOPMOHBI
(aykcuHbI, rHO0EpEINHbBL, IUTOKMHUHBI). IHTrHOUTOpHI pocTa pacTeHuil: 1. mpupoaHbie
(aOcum3oBasi KUCJIOTa M HEKOTOpble ()EHOJIbHbIE BellecTBa (MKyMapoBas, KOpHUYHAasi,
CAIMIIWIIOBAs K-Thl), 2. CHHTEeTUYECKHE (MOp(AKTUHBI, peTapAaHThl, e(OoIUaHTHI,
J€CUKAHTbI, TrepOuuuabl). @OUTOMOHUTOPUHI M OIIEHKa COCTOSIHUS PACTEHHIA.
CoBpeMeHHbIe crocoObl MoHuTOpUHTA. [IpakThyeckas pabora «DUTOMOHUTOPUHT U
OIIEHKa COCTOsIHUS pacTeHui. CoBpeMEeHHbIE CIIOCOOBI MOHUTOPUHTA.
UccnenoBarenbckas pabota «BiausiHue reTepoaykcriHa Ha rpopactanue (pocT Ha pa3sHbIX
CTaJusX, B PA3HBIX YCIIOBHSX) PA3IMUYHBIX PACTEHUINY.
3amura pacTeHHI OT BpeAUTeel: OCHOBEI OnomeToa. [Ipaktuyeckas padora
«/HCeKTapuu: IpaBWIa U yCIOBUS Pa3BEACHUS MOJE3HBIX HACEKOMBIX).

5. Bopanasi, mecuaHas ¥ MOYBEHHAsl KyJbTYpbI, UX MPUMEHEHUE B BbIpAlllMBAHUU

pactenuii. usnosnorus pacreHui (8 yacon)

Bonnas, necuanas v moYBeHHas! KyJbTYpbl, UX IPUMEHEHHUE B BHIPAIIMBAHUU PACTCHUH.
[IpoBenenue Bosibl B KOpHE U cTedse pacteHul. [Ipaktuueckas padbora
«KopHeBoe naBieHue».
Boaublil pexxuM pacTeHui: CTpoeHue YCThUIL: (PaKTOPBI, BIUSIONIME HA UX PACKPBITHE U
3aKphITHE. 3HAYEHUE MEXAaHU3Ma PETysiUUM  HUCHAPEHUs BJard  PacTEHUEM.
[Ipaktuueckas pabora «IIpurorosnenue npenapara yCTbUIl METOJOM CIIETIKaY.
UccnenoBarenbckue paboThl: «BiusiHue yCcinoBUid coep KaHus PACTCHUN Ha KOJTUYECTBO
YCTBUIL.
doTocuHTE3 — YHUKAJIBbHBIA Tmporecc pacteHwid. TemHOBas u cBeTtoBas (hasbl
¢dorocunresa. 3HaueHne GOTOCUHTE3A AT )KUBBIX OpraHu3MoB. [IpakTuueckas padora
«DyHKIMOHANbHAA ~ JMArHOCTUKA  PACTEHHMA 1O  AKTHBHOCTH  XJIOPOILJIACTOBY
UccnenoBarenbckass pabora «Omnpenenenue xiopopumna A u b, onenka
(OTOCHHTETUYECKON aKTUBHOCTH PACTEHUHN U (PAaKTOPOB, BIUSAIOIIMX HA HEE.
@akTOphl pocTa pacTeHU: BO3AyX M a’paunus. [log3eMHOe IbIXaHUE PACTEHMI: COCTaB
MOYBEHHOI'0 BO3JlyXa, Ta3000MeH. ['a3000MeH mnpu OECrOYBEHHOM BBIPAIMBAHUH.
[TpakTuyeckass pabdora «Aspauus, CO2 u O2. Jlpixanue pacteHuid». [IpakTuueckas
pabora «/lprxaHue pacTeHui: OlleHKa UHTEHCUBHOCTHU JIbIXaHUS PACTEHUH U TIOZ0BY.
UccnenoBarenbckue padoThl: «Brnusaue cnocoba BeipanmBaHus (COCTaBa MUTATEIbLHOM
CMECH, CXEMbI BHECEHUSI) HAa POCT U Pa3BUTHS PA3TUYHBIX PACTCHUIN.

6. KynbrypHble pacteHus. CoBpeMEHHbIE acleKThl cesnekuu (20 yacoB)
Kak uenoBek crtan ucnosib3oBath pacteHusi? CBsi3b pa3BUTHUS IIUBWIM3ALMU YEJIOBEKA U
ogomamiHuBaHus pacteHud. Jlomectukanms. [uckyccus «Jlomectukamus, Bce JH
pacTeHusi U KUBOTHBIC, KOTOPBIE XUBYT PSAAOM C YEJIOBEKOM MM OJIOMAlIHUBAIOTCS?
MO>KHO JIM CUMTATh TapakaHa 0JI0MalllHEHHbBIM >KMBOTHBIM 7



HacnencTtBeHHOCTP M M3MEHYHMBOCTh — OCHOBHBIE CBOWCTBA JKHUBBIX OpPraHW3MOB.
N3menunBocth. Buasl usmeHunBocTh. [IpakTuyeckas pabora «MoaudukarmoHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

I'en — maTepuanbHbBII HOCUTEIb HACIEICTBEHHOCTH M W3MEHYMBOCTH. HyKienHOBbIE
KHCJIOTHI. JIokanu3anus TEeHETHYECKOro MaTrepuajia B KIEeTKe. JleneHue KIETOK.
Permmukammss JIHK. OcHoBHast pgorma MosekyisspHOW Ouonoruu. TpaHckpumims.
Tpancnsauus. Myrtanuu. [Ipaktudeckas padora «l'eH — MHCTPYKIUA 1O COOpPKE KIETKU
(Ha Oucepe winu KOHCTpyKTope)». Ilpaktuueckas pabota «Myrtamus Ha OyTtepOpose
(;rr000¥t 00BEKT W3 Tpenpaylielt paboThl, TN W3MEHEHWE HWHCTPYKIUU TPUBEAET K
M3MEHEHUIO BHEIIIHETO BUJIa 00BEKTA)».

D¢ ekt OyThUIOYHOTO TOPJIbIIIKAa U T€HETUYECKoe pazHooOpazue. Uto Takoe reHOaHk?
3adueM COXpaHsATh FeHETUYECKue pecypchl pacteHui? OCHOBHBIE CIIOCOOBI COXpAaHEHUS
TFeHETUYECKUX PECYpCOB pacTeHHil (ex situ U in situ).

3nauenue padbot H.W. BaBunosa. 3akon TOMOJIOTUYECKUX  psAaoB.  LleHTphl
IIPOMCXOXKAEHUs KyJbTypHbIXpacrenud H.M. BaswioBa wu II.M. JKyxoBckoro.
[IpakTnueckast padota no rpynnaMm «OTKyza Ha HAIIUX CTOJIAX (PPYKThI/OBOILN/3IIAKI.
OcCHOBHBIE METOABI CEJIEKIINHU. I'mbpunuzauusa.  dopmbl otbopa.

OCHOBHbBIE HAIpABJICHUS CEIEKLMH: YJIYUIIEHUE YPOXKAWHOCTH, YCTOMUYMBOCTH K
onotnyeckuM u abuornueckuM (pakropam. [IpakTudeckas padora «BeipammBaeM ropox.
Kak nposectu
CKpEILUBaHUE y TOPOXay.

Ectp mm  xu3Hb B npoOupke?  BHOTEXHONOrMS  KyJbTYPHBIX  PACTEHHIA.
UccnenoBarenbckass pabota «BpIpamuBaHue pacTeHUd B NOPOOUpPKE»  (MOXKHO
BOCIIOJIB30BAaThCA  pe3yJbTaTaMu MPEAbAYIIUX JKCICPUMEHTOB 10 COCTABJICHUIO
MUTATEbHBIX PACTBOPOB JJISI PACTCHHUI).

Kak dyenoBex MoxkeT moauduuupoBath pacTeHusi? ['eHeTHueckoe peaaKTUpPOBaHUE.
CoBpeMeHHbIE TOAXOJbl U JOCTHXKEHUS TEHETHYECKOTO PEIaKTUPOBAHUS PACTCHUM.
[Ipaktuueckass pabota «I'€eHOMHBIE HOXHUIBI (MOJEIMPOBAHUE PAOOTHI CUCTEMBI
CRISP-Cas).

7. PacturenbHas npoaykuus. (8 yacoB)

HamzemMHble u moa3emHble opranbl pacTteHuidl. IloGer W BHUIIOM3MEHEHHBIH TOOET
pactenuit. CriocoObl pa3MHOKEHUS PACTEHUH.

[Tonarue o KauecTBe  MPOIYyKTOB muTaHusA. [IpoOieMbl KOHKYpEeHIUH
OTEUYECTBEHHBIX MIPOJIYKTOB MUTAHUS C UMIOPTHBIMU. JIOTUCTHKA TIOCTAaBKU U CPEJCTBA
COXpaHEeHHUs MPOAYKTOB mnuTaHuda. lIpaktuueckas padora «lIpenenbHO MOMyCTUMBIE
koHueHtpauu (IIJIK) u meTonpl KOHTpoJisi 0€30MaCHOCTH PACTUTEIBHBIX MPOJAYKTOB
MUTAHUS.

Mukpo3enenb: MOJNE3HOCTh M TexHojorusa. MccnenoBarenbckas pabora «OueHka
KaueCcTBa BBIPAIICHHON MUKpPO3eJIeHU» (100 CBOS, TMOO U3 Mara3uHa).

XuMuueckuil aHanu3 npoAykiuu. OcHOBBI criekTpodoTomerpuu. IloTeHuuromeTpus.
Xpomarorpadusi. Ilpaktuyeckas paborta «MeToAbl OIEHKH KayecTBa PACTUTEIbHOU
NPOAYKIMU: XPAHEHUE U COXPAHHOCTb IUTATENIbHBIX BEIIECTB» (IO JIOCTYIHOMY
000py/TI0BaHUIO).

UccnenoBarenbckass pabora «Onpenenenue ButammHa C  MeTomoM  oOpaTHOTO
TUTPOBAHHUS B IJI0/IAX HA PA3HOM CPOKE (COcO0€) XpaHEHUS».

Monynb «buorexnonorus» 7-8 kiaccel (68 yacon)

1. buotexnonorus (4 Jaca)

[TonaTrie OMOTEXHOJIOTUU. 3aUeM YEJIOBEKY OMOTEXHOJIOTMH, B Y€M HUX MPEUMYIIECTBO



nepeq  XUMUYECKUM  cHUHTe30M.  OCHOBHbIE  OHMOOOBEKTHI  OHMOTEXHOJIOTHHU:
IPOMBIIIIEHHBIE MUKPOOPIaHU3MBbI, KJIETKA U TKAHU PACTEHUH, 5KUBOTHBIX M YEJIOBEKA,
ouokatanuzatopel. Ilpaktuueckass pabdorta «lIpumepbl npUMeHEHUS OMOJOTHMYECKHUX
00BEKTOB B TBOEH KUZHIY.
Coipbe Uit OMOCHHTE3a U OLIEHKA ero OMOJI0ru4ecKoil IeHHOCTH. OCHOBHBIE NCTOYHUKHU
yriepoaa, a3ora, pocpopa, MUKpO3IEMEHTOB. VccaeioBaHHE HOBBIX UCTOYHUKOB ChIPbS
(BKJTIOUAst BOIIPOCHI €r0 MpeABAPUTEIILHON 00pabOTKM), pa3pab0OTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCJIE€ BKIIOYAIOMIUX OMOCTUMYJISTOPBI U APYTUE 3JIEMEHTHI YIPABICHUS U
ONTHMU3AILIUY TIPOIECCOB OMOCHHTE3a. MeTOIbl ONTUMU3AIMH TUTATENBHBIX CPE/I.

2. Muxpo6buonorus (12 gacoB)
[lonoxeHnue NpokapuoTOB B cUCTEME opraHudeckoro mupa. CrpoeHue OakTepuanbHOU
kinetkd. Kimaccudukauus Oakrtepuit. Mopdonoruss Oaxtepuil. IIpocTeie u ciioxHbIE
METO/Ibl OKpaliuBaHus Oakrepuil. @u3nonorus OakTepuil: MUTaHUE, AbIXaHUE, POCT U
pa3MHOXeHHE. 3HAKOMCTBO C JIOMEHOM Apxeu (SKCTpeMO(UIBbHOCTh, OCOOEHHOCTH
cTpoeHus kietku). JlaboparopHas pabora «DUKCUpPOBaHHBIE MpenapaTbl OAKTEPHIA.
Omnpenenenne GopMbl MPEATIOKEHHBIX KYJIbTYP MUKPOOPTAHU3MOB, UCIIOJIB3YsI MPOCTON
MeTon oOkpacku» JlaGoparopnas pabora «OmpeneneHue TuUMA KIETOYHOW CTEHKHU
METOJIOM OKpammBaHus 1o ['pamy» (pu HaTUYUHU PEAKTHBOB).
MOo0YHOKHCIOE U CIUPTOBOe OpokeHune. DoToTpodHBIE W XeMOTpOhHBIE OAKTEPHHU.
Kunernueckoe onucaHue Ipolecca pocTa MHUKPOOPTaHM3MOB. ODKCIOHEHIMAJIBHAS
monenb pocra. Kwunermka rtubenn wmukpoopranuzMoB. JlaGoparophas pabora
«IIpuroroBreHne NpUKNU3HEHHBIX MPENAPATOB MOJIOUYHOKHUCIBIX OaKTEPHi».
[latorennble Oaktepuu. UyMHas najodyka W 4YepHask CMEPThb, OOTYJIH3M, CTOJOHSK,
TyOepkyne3. Uctopus 00pbObI ¢ OakTepuanbHbiMu HHGeKIUAMU. JlabopaTtopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku Iletpu». Jlaboparopnast pabora «BelaeneHue 4ncTon
KylIbTypel —Oakrepuii. Mertong pasBeaenuil. MeTon  UCTOLIAIOIIETO  IITPUXA».
JlabopatopHass pabora «Mopdosorudeckas XapakTepUCTUKA BBIJACICHHOW YHUCTOMN
KyJbTYPBI: XapaKTEPUCTUKA KOJIOHUH, PopMa OakTepuil, TUIl KIETOYHOM CTEHKI.
BoitHa OecKOHEYHOCTH: aHTUOWOTHUKH MPOTHUB OakTepuil. MexaHuU3MBbI JeHCTBUI
aHTUOMOTHUKOB. MeXKiIeToyHass KOMMyHUKamus Oaktepuil. UyBcTBO KBOpyma.
JlabopatopHasi pabota «CpaBHEHHE pPOCTa MHUKPOOPraHM3MOB Ha daimike 0e3 u ¢
nobapneHns aHTHOMOTHUKOBY» lccnemoBarennsckas pabora «Ilomck MUKpOOpraHU3MOB
001a1al01MX aHTarOHUCTHYECKON aKTUBHOCTHIOY.
[Ipumenenne Oaktepuil dyemoBexkoMm. KuHeTnueckoe omucaHue OMOCHHTE3a MPOAYKTOB
MUKpPOOpPraHU3MaMH. bakrepun, KOTOpbIE MOTYT paznarartb IUTACTHK.
HccnenoBarenbckas padora «BplaeneHne MOJIOYHOKHUCIBIX OaKTepuid, UCCIIEIOBAHUE UX
AKTUBHOCTH.
Mukpoopranuzmbl B arpoOMOTEXHOJOrMU. VICKycCTBEHHbBIE accolMalud pacTeHUil ¢
MuKkpoopranuzMmamiu. VMccnenoBarensckast padbora «Boiaenenre 6akrepuil mone3HbIX AJis
pacTEeHUN».

3. DyKapuOTHYECKHE OpraHU3Mbl B OMOTEXHOJIOTHH (TJIECHEBBIE TPUOBI, JPOAKIKH,

Bogopociu) (12 yacos)

[1necHeBble TpUOBI MPOAYLIEHTHI OMOJIOIMYECKH aKTUBHBIX BELIECTB.
OO0mIast XxapakKTepUCTUKA JIPOXIKEH caxapoMUIleTOB. VcTopus MCTIOIB30BaHUS IPOXIKEN
B TPagUIMOHHON OuoTexHONOTMU. TexXHOMOrMM BUHOAETUS U  XjeOomeueHus,
CIICIMAIM3UPOBAHHBIE Pachl JIpoxokeil. MertabonusMm aposxoken. Peakuusi cnupToBOro
opoxenusi. JlaboparopHast paborta «lloacuer wierok apoxxeid B kamepe [opseBay.
JlabopatopHasi pabora «OOHapy»)eHHUE MPOJIYKTOB CIHUPTOBOIO OPOMKEHHUS: STUIOBOTO



cnupTa M yriaekucioro raszay». [lodyueHue BTOpPUYHBIX METAa0OJIUTOB B JPOXIKAX.
JIpOo>oKu Kak MpOAYLIEHThl OUOTOIUIUB. [lonyueHue 1esieBbIX OEIKOB B APOAKKAX.
OcoOEHHOCTH BEreTaTMBHOIO M TIOJIOBOTO PAa3MHOXKEHUS Y JPOXKEH, 3HaueHue
U3YUYEHHsS] MUTO3a M LMUTOKMHE3a JUIsi ONTUMHU3ALUUU MPOLECCOB KYyJIbTUBUPOBAHMS
JPOACGKEBBIX IITAMMOB, ITOHUMAHUS IPUYUH NMATOTEHHOCTH JIPOXKEH U TpUOOB, MOMCKA
MUllleHeH  (QYHTUIMIOB U pa3padOTKHM  HOBBIX  JICKAPCTBEHHBIX  IpEnapaTosB.
JlaGopatopHass pabora «HaOmromeHue  pa3sMHOXKEHHUS  JPOMIKEBBIX  KICTOKY.
[Ipaktuueckas pabora «llomydenume TBopora W kKedupa Ha OCHOBE MOJOYHOKHCIIBIX
Oaxrepuity. [IpakTnueckas pabora «OCHOBHBIC BHIBI KBaca M UX XapaKTEPUCTUKAY
«JIpox:KM ¥ MOJIOUHOKHUCIbIE OaKTEepUH, MPUMEHSIEMBbIE IS MPOU3BOJICTBA KBacay.
[Ipaktrueckass pabota «CpaBHUTENBHBIM aHAINW3 PA3BUTHUSA JPOXIKEH B a’pOOHBIX U
aHa’poOHBIX ycloBusX». [lpakTudeckas pabota «MeTOJbl OLIEHKA CBOWMCTB
xjie0omneKkapHbeIX Apoxcked. OCOOEHHOCTH TPUMEHEHMs] TMPECCOBAHHBIX, CYIIEHBIX U
MHCTAaHTHBIX Apoxokei». MccnenoBarensckas pabora «BiusHue (U3MKO-XUMHYECKHX
(akTOpOB Ha Ka4eCTBO OMOTEXHOJIOTMYECKOW MpOayKuuH (KBac, kedup, Chip, Xjied u
Tp.)».
Bomgopocnu — mnepcneKkTUBHBIA OOBEKT [JIsi MPOU3BOJACTBA O€jIKa U YIIeBOOB.
buoTexHomornyeckne MeTOJbl OYUCTKH TBEPIBIX, KHJIKHUX OTXOJI0OB U Ta3000pa3HbIX
0TX0/10B TIpou3BoACTB. CtouHbie BOABL. CXeMbl OUYUCTKH. BHODHUIBTPBI, a’poTEeHKH,
METAHTCHKHU, OKCHUTEHKHU. AKTUBHBIA WJ M BXOJAIIME B HET0 MHUKPOOPTaHHU3MBI.
Hcnons3oBaHue BoJIOpOCIIeld B OUMCTKE CTOUHBIX BOJ. McciaenoBaTenbckas padbora
«Bnusnue ¢puznko-xumMuueckux gpaxtopoB Ha pocT Bogopociu (Chlorella vulgaris)».

4. HacnenctBennas undopmariius (8 4acon)
HacnenctBeHHOCTh W U3MEHYMBOCTH — OCHOBHBIE CBOMCTBAa JKMBBIX OpPraHU3MOB.
N3menunBocth. Buasl usmeHunBocTh. [IpakTuyeckas pabdora «MoaudukarmoHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA)».
I'en — maTepuaibHBIi HOCUTEIh HACIEICTBEHHOCTH W W3MEH4YMBOCTU. HykiemHoBbIE
KHCJIOTHI. JIoKkanu3anus TEeHETHYECKOro Marepuaja B KIETKe. JleneHue KIEeTOK.
Pemnmukanuss JIHK. OcHoBHast pgorma MousekyJisipHOW Ouonoruu. TpaHckpumnius.
Tpancnsauus. Myrtanuu. [Ipaktuueckas padora «l'eH — MHCTPYKIUS 1O COOpPKE KIIETKU
(Ha Oucepe winu KOHCTpyKTOope)». Ilpaktuueckas pabora «Myrtauus Ha OyTtepOpose
(;mr00oit 00BEKT W3 Tpenbaylielt paboThl, T W3MEHEHWE HWHCTPYKIUU TPUBEAET K
M3MEHECHHIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupycomnorus. (6 yacoB)
[TonoxeHue BUPyCOB B CUCTEME OPraHMYECKOro Mupa. CTPYKTypa U XUMHUYECKHM COCTAB
BUPYCOB. Knaccudukanus  BHUPYCOB. Penponykuust ~ BHUpYCOB. ITpocmotp
JOKYMEHTAJIBHOTO (PHjIbMa O BUpYCaX.
Bupycel - B0o30yauTenu uHGMEKIUMOHHBIX OosiesHed. OuxoBupychl. bakrepuodaru:
CTpOCHHE, CBOWCTBa, mNpuMmeHeHue. IIpakTtuueckass pabota. «Meroa pas3BeiACHUI»
[Ipaktuueckas pabora. « TutpoBanue 6akrepruodaroy.
buonoruyeckue MeToapl 60pHOBI ¢ BUpyCaMU.

6. I'enHas WH>XEHEPHUS U OMOTEXHOJOTHH. (8 4acOB)
OcHoBbl TeHHOM wuHeHepuu. Bektopa. Chenuduueckre QepMeHTH OaKTEpHid.
[IpakTtuueckass pabora «IHIOHYKIEa3bl pPECTPUKIUH (paboTa C HYKICOTHIHBIMU
TIOCJICIOBATEIPHOCTSAMH Ha Oymare)y.
buorexnonoruu npoAykKuuu OENKOB B OaKTEpUANIbHBIX KYJIbTypax. JJOCTHXKEHUS] T€HHOU
UHXEHEPUH U OMOTEXHOJIOTHH.
CRISPR/Cas — cucrema aganTUBHOIO UMMYyHUTETa OaKTepuid U apxew.



[Ipaktuueckas padota «I'ennbie HOxHUIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»
I'MO. Metoas! nonyuenuss [ MO. Urpa-nuckyccus «Beiurpaii rpadHT Ha CO3JaHue
I'MO».

7. buotexHoyioruu B >)kUBOTHOBOACTBE (8 4acoB)
JlomecTuKanus OCHOBHBIE JOMAIIHHE YWUBOTHBIE; COBPEMEHHBIE ASKCIEPUMEHTaxX IO
JIOMECTUKAIMM KUBOTHBIX (JIMCUIA, HOpPKA W JpP. — AKCHEPUMEHTHl HAyYHOW IIKOJIbI
akanemuka benseBa). Jluckyccus «/lomectukanusi, Bce JM PAcCTEHHUS] U KUBOTHBIE,
KOTOPBIE >KUBYT PAJIOM C YEJIOBEKOM MM OJOMAalIHUBAIOTCI? MOXHO JM CUUTATH
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7.
CoBpeMeHHBIE METO/Bl B >KHBOTHOBOJICTBE: TPAHCIUIAHTAINS SMOPHOHOB, XUMEPHBIC
KUBOTHbBIE, KiIOHUpoBaHue. IIpakTuueckas pabota «MeToauKa KIOHUPOBAHUS
(MonenupoBaHue Ha Oymare).
OcHoBHBIE 00JIE3HU JKUBOTHBIX M POJIb MATOTEHHBIX MUKPOOPTaHU3MOB U TMApPa3UTOB B
pa3BUTUU 3a00JICBAaHUIN IOMAIIHUX )KUBOTHBIX U OCHOBHBIX Me€pax 00pbhObl C HUMU; POJIh
MOJIE3HBIX MHUKPOCHMOMOHTOB B OpraHu3Me >KMBOTHbBIX. [loyioxkutenbHoe u moOOYHOE
(oTpuIaTeIbHOE) BO3ICUCTBUM aHTUOMOTUKOB Ha OPraHU3M B XOJI€ JICUEHUS )KUBOTHBIX;
eI U 3aJlayd BeTepuHapuu. buorexHosiorusi KOpMoBbIX npenapaToB. [IpakTuueckas
pabora «CocTaBieHHe palMoHa TUTaHUS SKHUBOTHOTO, pacueT pacxoJioB Ha
conepxkanue». Uccnenoparenbckas padota « O1ieHKa KaueCcTBa MOJIOYHOM MPOTYKIHI.

8. buotexnonoruu B pacrenneBoacTse (10 yacos)
OcHoBHbIe MeTOnbI cenekiuu. [ nbpuauzamnus. ®opmer or6opa. OCHOBHBIE HANIPABICHUS
CEJICKITUU: YIyUIIEHUE YPOKAWHOCTH, YCTOMYMBOCTH K OMOTHUECKUM U aOMOTHYECKUM
dakTopam. [IpakTuyeckas padota «BripamuBaeM ropox. Kak mpoBectu ckpemuBaHue y
ropoxa».
OcCHOBHBIE  TMOJXOMABl  CEJEKIMU U  OUOTEXHOJOTHH  KYJIbTYPHBIX  PAacCTEHUH,
I'uOpuauzanus, otnaneHHas TUOpPUAM3ALUSA, MCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopMalMsi, MyTareHe3, I'€HETUYECKOe pelakThupoBaHue). Vctopus cenexkuuud B
Poccun u mupe, uctopus pa3BUTHS BaXKHEUILNX COPTOB KYJIbTYPHBIX PACTCHUH.
Kak uenmoBek moxer monuduiipoBats pacteHusi? ['eHHas uHxkeHepusi pactenuii: Uto
TaKO€ TEHETHYECKass WHXXEHEpUs pacTeHuil. TpaHCreHHble pacTeHus. MeToabl
nonyuenus. O6pazoBaHue OMyXoyei y pacTeHuil. ArpobakrepuanbHas TpaHchopMaIlus:
Ti-mazmuap. I'enbl T-AHK. MonekynspHO-TeHETUYECKUE MEXaHU3MBI
Tpanchopmanmu. ['eHeTnmdeckoe pemaktupoBanue. COBpPEMEHHBIE TIOIXOIBI |
JOCTHKEHUS T€HETHYECKOro peJakThpoBaHus pacteHuil. [IpakTthueckas paborta
«I"eHOMHBIE HOXHUIIBI (MoAenrpoBanue padboTel cucteMbl CRISP-Cas).
Ectb 1nu  xu3Hb B mpoOupke?  bHOTEXHONOTHS  KyJbTYPHBIX  PAacTEHUH.
UccnenoBarenbckas pabota «BelpamuBanue pacTteHud B npoOupke  (MOXKHO
BOCIIOJIB30BAThCSl  pe3yJIbTaTaMU MPEABbIAYIIUX HKCIEPUMEHTOB IO COCTaBJIEHUIO
NUTATEJIbHBIX PACTBOPOB JIJIsi PACTCHUI )».
Monynb «MonekynsipHble OCHOBBI (PU3HOJOTUU U (hapMaKOJIOTHUI
9 kmacc (68 gacoB)

1. ®uznonoruueckas xumus. (20 4acoB)
Beenenune. buorennsie snementsl: opranHorenbl: O, C, N, H. AxrtuBnbie (opmbl
KHCIIOPO/Ia, UX MOJYyYEHUE, HEUTpanu3anusi.
MakpoaJIeMEeHTBI: TPOIEHT COJACPKAHUS B OpraHuW3Me, BBHITIONHsAEMAas (QYHKIHS,
colepkaHue B MNpoaykrax nutanHus. Ca2+ - cps3bpIBarolue O€JKH, JENOHUPOBAHUE
KaJIbLIUS, PETYJSUS YPOBHS KajlblMs B OpraHU3ME: TOPMOHBI Mouek. Mg — cTpoeHue
xjiopoduia, €ro akTUBaIUs COJTHEUHOM SHEPTHEH.



MUKpO3JIeMEHTB: B KAaKUX MOJIEKYJIaX CoJAepXkaTcs, BbIIOJHAEMas (QyHKIMS,
COJEpKaHWe B NMPOAyKTax nmutaHus. IlocneacTBus meperno3upoOBKM MHUKPOIJIEMEHTAMU.
Fe — ycBauBaeMble THUIIBI COEAMHEHUN JKeje3a. [ eMONpOTEWHbI, TeMOLMAaHUH,
ouToXpoMbl. Cu — yCBOEHME U TpPaHCIOPT MeAW. benku, coaepxkanme MeIb.
[Tatonoruueckue cunapomMbl Menke u BunbcoHa, cBsi3aHHbIE C META0OIM3MOM METH.
Tokcuunblie 31eMeHTHI [leproanueckor CUCTEMBI ISl OpraHu3Ma. BiusgHue HemocTaTka
MaKpO U MHUKPO3JIEMEHTOB Ha KUBbIE OPTaHU3MBI.
UccnenoBarenbckas pabora «KonudecTBeHHas OIEHKA COACPKAHUS MHUKPOAJIEMEHTOB
WJIM BUTAMUHOB B MHUILEBBIX MTPOAYKTaX»
XKupsl. 3aboneBaHus YeI0BEKa, CBSI3aHHBIC C HAPYIIEHUSIMHU )KHUPOBOTO OOMEHA.
JucnunuaeMun.
VYrieBoapl. 3a00eBaHusl YETIOBEKA, CBSA3AHHBIE C HAPYLICHUSMM YTJIE€BOAHOTO OOMEHA.
CaxapHbiit quader.
benku. Crtpoenue. 3abojieBaHUs 4YETOBEKA, CBS3aHHBIE C HAPYLICHUAMH OEIKOBOIO
oOmena. Oyunkuuu 6enkoB. epmentsl. Mexanusm nerictus. Kinaccel pepMeHTaTUBHBIX
peakuuii. Kodepmentsl. Ilpaktuueckoe 3ansitue «KadecTBEHHbIE peakIMU Ha
opraHudeckue Moiyiekyibl». [lpaktuueckoe 3anarue  «JleHatypamusi — OEJIKOBY
[IpakTnueckoe 3ausaTue «M3ydeHrne akTUBHOCTH aMUJIa3bD»).
Burtamunbl KupopacTBOpuMbIE, BoAOpacTBOpuMble. IIpeBpaieHne BUTaMHHOB B
akTuBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.
OcHOBHBIC THUITBI META0OIMYECKUX peaknuii. buosHneprernueckue mporecchl. [ mukomus.
Hukn Kpebca. Lenp nepeHoca 31eKTpoHOB. OKHCIIEHHE )KUPHBIX KAcHaoT. Kartabanuzm
aMUHOKUCHOT. [ mtokoHeorene3. CUHTE3 YIiaeBOJ0B, OEIKOB, )KUPOB. MeTabomuTuyeckue
3a0oneBanus. [IpakTuyeckoe 3ansarue «PenieHue 3aa4 Ha SHEPTeTUYECKUI 0OMEHY.
Knerka. Ilonstue wmemOpanbl. @DyHkuuu MeMOpaH. Buaesl TpaHcmopTa B KIETKY.
MewMmOpanHble  opraHoujbl. 3a0oieBaHUs CBSI3aHHBIE C  HapylwleHUEM paboThI
MEMOpaHHBIX OpraHeill, OOJIe3HM HAKOIUIEHHs. THUIIbI KOHTAKTOB MEXIY KJIETKaAMHU.
3HaueHUE MEKKJIETOYHOM KOMMYHHMKALMM i1 340pOBbs opraHusma. lIpakrnueckoe
3aHsATHE «/lnanus (kieTouka Tpayoe)».
Snpo. YpoBHHU yIIakOBKH XpoMaTruHa. XpOMOCOMHBIE TEPPUTOPUHU.
HememOpanHbIe OpraHOUIbI.

2. Monekymnspuas 6uonorus. (20 gacoB)
OcCHOBHBIC BEXH PA3BUTHS MOJICKYJISIPHONU OMOJIOTHH.
Hyxneunossie kucnotsl. OCHOBHBIE PUHIHUIBI cTpoeHus. [IpakTuueckas pabora
«Boigenenue JIHK w3 Oanana». Ilpaktuueckas pabora «Mognens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenne kadectBa mnpenaparoB JIHK ¢ nomonisio
cneKkTpopoToMeTpun» (Ipu HATUYUU 000PYIOBAHUA).
MartpuuHble cHHTE3bl. Pennmkamuss — OCHOBa KJIETOYHOro JeneHusd. [IpuHuwumsl
perunkauuu. Ilpaktudeckas padora «PemnukarvBHas mamuHa (Mrpa-IeMOHCTPALINS)».
[TpakTuyeckas padota «I1LP (Monens ammiudukaus Ha Oymare)y.
Mytamuu. Yto BbI3bIBacT u3MeHeHus: B crpoeHun JIHK. Ilpunuunel penapanumu.
Tpanckpunius. [IpakTudeckas padorta «Cuia mpomMoTopay.
I'enetnueckuit kox. IlpakTudeckass pabora «PemieHue 3amay Ha TEHETHUECKUN KO
Tpancnsnus. [Ipaktuueckas pabora « DonauHT OETKOBY.
Opranuzanusi reHoma BUpycoB [IpoTUBOBHpPYCHBIE CPEACTBA, MEXAHU3MBbI UX JIEUCTBUS.
Opranuszanusi  reHoma OakTepuil  AHTHOAaKTepUaANbHBIE  IpEMapaThl.
Uccnenosarenbckas padbora «PacnpocTpanenre aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUin»
Opranusanusi reHoMa 3yKapuoT ['eHomHOe penaktupoBaHue. lIpakTuyeckas padorta



«PaboTa B COBpeMEHHBIX TeHeTHUYeCKUX 0azax naHHbIX. [IpoBeaenue In silico
aHaJIM3a MOoCIe0BATEIbHOCTEN T€HOBY.

3. ®apmakoJiorus (28 yacoB)
[Tonarue o nekapcTBax. [I[pUHIIMIIBI MOAX0/1a K TOMCKY HOBBIX JIEKAPCTBEHHBIX CPEACTB.
CkpunuHr u ero Meroasl. MHccnenoBatenbckass paboTra «IKCIEPUMEHTHI  TI0
ONpEIEJICHUI0 TOKCUHYHOCTH BEIIECTB HA apTEMUIHSIX).
IIytu BBenmenuss JIC. dapmakokMHETHMKAa JIEKapCTBEHHBIX BEHIECTB. BcacbiBaHue
(abcopOrust) mekapcTB. OCHOBHBIC MEXaHHW3MBbI BcachlBaHUA. TpaHCIOPT JIEKapCTBEHHBIX
BemecTB. ['eHbl u Oenku nepBoi ¢daszwl onorpanchopmanuu. [IyTu BeIBeIeHHS JIEKapCTB
U3 OpraHm3ma. OKCKpemuss W o»nuMHUHanuss. ['eHbl u  Oenku BTOpod (a3l
ouorpanchopmanuu. DapmakoanHamuka. [JaBHoe W T000YHOE, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HEMPSAMOE U pedIeKTOpPHOE JIEHCTBUE.
Buasl B3aumoaeiicTBus iekapctB. CHHEPTrU3M U aHTarOHU3M MPU COBMECTHOM JICUCTBUU
JIEKApCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.
TpancMeMOpaHHbIA CUTHAIMHT. THUIBI KJIETOYHBIX pelenTopoB. MemMOpaHHbIC: HOHHBIE
KaHallbl, KaTaJUTUYEeCKue U compsbkeHHble ¢ G-0enkaMu; BHYTPUKIETOUYHBIE:
UUTOIUIa3MaTUYECKHUE U siIepHblEe. MeXaHU3MBbl JIMTAHI-PEUENITOPHOTO B3aUMOIECHCTBHUS.
CenexkTuBHOCTh (M30UpATENBHOCTh) JEHCTBUA, CBSI3b «XHMHUYECKasi CTPyKTypa —
dapmakosoruueckasi akTHBHOCTb BEIIIECTBY.
DapMaKOJIOTUYECKONM  MOAYJIALMUA  CHHANTUYECKOM  XOJMHEPIHYECKOM  MEpeayu.
MosnekymsapHBIi ~ MeXaHW3M  JedcTBUS ¥ (apMaKoJIOTHYECKHe CBOWCTBa M-
XOJIMHOOJIOKATOPOB, TaHTJIMO0JI0KATOPOB u Kypapernoa00HbIX CpEACTB.
dapmakoJioTUYeCKasi ~ peryjisiius  aKTUBHOCTH  aJpEHEPrMYEeCKOro  CHHArca.
AJIpEHOMUMETHKH, aTpeHOOIOKATOPhI, cuMnaTonuTuku. [IpakTuyeckas padota
«BrnusHMe apeHallnHa Ha CEP/ICUHbIEe COKpaIeHUs! (MPOrpaMMHOE 00€CTICUEHUE)».
Monekynsipaas  (apMakoJIOTUsT  aHTHUAJUIEPTUUECKUX  CpPeACTB. [ MCTaMUHOBBIC
peLenTophl: THUIIBI, MOJEKYJsipHas opranuzaius. CTaOuiau3atopbl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M JEUCTBUS, 0OCOOEHHOCTH KIMHUYECKOTO MPUMEHEHUS,
TOYKH MPUIIOKEHUSI IEUCTBUSI HHTUOUTOPOB JUIMUIHBIX MEHATOPOB.
MexaHu3sM JE€WCTBUSL U TNPUMEHEHUE MPENApPaATOB, CTUMYJIHPYIOIIHMX IPOLECCHI
UMMyHHTETa. DPapMaKoOJOTHMYECKass XapaKTEPUCTUKA HWHTEPICHKUHOB: MOJy4YEHUE,
MEXaHU3M JelcTBHs, TpuMeHeHne. OCHOBBI MaTo(Pu3noNoruu ocTpoda3oBOro OTBETA,
Meaualus BocnanieHusi. MoJIeKyJIsIpHbIA MEXaHU3M TPOTUBOBOCHAIUTEIBLHOIO JEHCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUJHBIX  MPOTUBOBOCHAIMTENIBHBIX  CPEJCTB.
[IpakTruueckas pabora «I'mcTogornyeckre npenaparbl UIMMYHHOM CHCTEMBD».
[londaTe O Hapko3e M HAPKO3HBIX mnpenaparax. KieTOuHbII W HEpPBHBIA HAPKO3.
dapMaKoJIOTUYECKasi XapaKTEPUCTUKA OTACJIbHBIX TPYII HAPKO3HBIX  CPEICTB.
[TocnenoBaTenbHOCTH NEUCTBUS HA LIEHTPalbHYIO cucTeMy. [IpakTuueckas paboTa
«l'ucronoruueckue npenapaTbl HEPBHON CUCTEMBD».
®duznonoruvyeckuit coH; ¢assl cHa. Buael Hapymenuit cHa [loHaTre o MeIMKaMeHTO3HOM
CHE ¥ CHOTBOPHBIX IIpenaparax (TMIMTHOTHKAX).
MonekynsipHble acnekTbl Houuuenuuu. ONuaTHBIE PELEenTOpPbl, UX THIIBL.
DHkehaauHbl U SHAOPGUHBI - SHIOTCHHBIE JIMTAH bl OMTUATHBIX PEIIEITOPOB.
AHTHUIICUXOTHYECKOE JEHCTBUE, BIMSHUE HA (PYHKIUIO SKCTPATUPAMHUIHONW CHUCTEMBI,
OMOIIMOHANILHYIO  cepy, PBOTHBIM IIEHTP, AapTEepUATbHOE JIABJICHHE, IICHTP
TepMoperyasiuui. MoneKyIsapHble MEXaHU3MBbI JACHCTBUSI HEHPOJICITUKOB, BIUSHUE Ha
nohaMUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U TUCTAMUHOBBIE PELENTOPHI, UX JIEUCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JICTIOHMPOBAHUE TKAHEBBIX MOHOAMHUHOB. IloTeHnuarn-



3aBUCUMbIE HATPHUEBbIE KaHAJbl KAK MUILLIEHU JEHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
UHTHOUPOBAHUS MOTEHIMAI-3aBUCUMBIX HAaTPUEBBIX KaHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kapra »skcnpeccun 10GaMUHOBBIX M CEPOTOHHHOBBIX
peuenTopoB B Mo3re Mblmiei». MccnenoBatenbckas padota «lloBeneHueckue TeCThl Ha
peiOkax  Daniorario. CBetrno-temHast  kKamepay».  MccriemoBarenbckast pabora
«IToBenenueckue TecThl Ha pbiOKax Danio rario. OtkpeiToe mosie». MccnenoBarenbekas
pabora «IloBeneHueckue TecTsl Ha priOKax Danio rario. CtaitHoe OBEECHUEY.
Monynb «MosekysipHblE OCHOBBI ceJIeKIum» 9 kiace (68 yaca)

1. Monexynsipaas 6uosorus. (20 yacos)
OCHOBHBIE BEXH Pa3BUTHS MOJIEKYJISIPHOW OMOJIOTHH.
Hyxneunnosbie kucnotel. OCHOBHbIE TPUHIUIBI cTpoeHus. [IpakTrueckas pabota
«Boigenenue JIHK w3 Oanana». Ilpaktuueckas pabora «Mognens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenne kadectBa mnpenaparoB JIHK ¢ mnomonisio
criekTpodoroMeTpuny» (Ipu HATUIUU 000PYI0BAHUS).
MarpuuHble cHUHTE3bl. PeruMkanus — OCHOBa KJIETOYHOro JeneHus. [IpuHuumnsl
perunkanuu. [Ipaktudeckas padora «PermnukaruBHas mamuHa (Mrpa-IeMOHCTPALINS)Y.
[TpakTudeckas padota «I1LP (Moxens ammudukanus Ha Oymare)y.
Myramuu. Yrto BeI3biBacT usMeHeHuss B crpoeHun JIHK. Ilpunuwmner penapanym.
Tpanckpunius. [IpakTudeckas padorta «Cuna mpoMoTopay.
I'enetnueckuit kox. IlpakTuueckass pabora «PemieHue 3amay Ha TEHETHYECKUN KO
Tpancnsnus. [Ipaktuueckast pabora « DonauHT OETKOBY.
Opranusanus reHoMa BUpycoB IIpOTHBOBHpYCHBIE CPEACTBA, MEXAHU3MBbI X JACHCTBUS.
Opranusanus reHoma Oaktepuii AHTHOaKTepuaibHble Npenapartsbl. MccinenoBaTenbekas
pabora «PacnpocTpaHeHMEe aHTUOMOTHUKOPE3UCTEHTHBIX OakTepuit» Opranuzanus
reHoMa 3ykapuoT ['enHomHoe pefgaktupoBanue. [Ipaktudeckas padbora
«PaboTa B COBpeMEHHBIX T€HeTHYECKHX 0a3ax maHHbIX. [IpoBeaenue In silico anamuza
MOCJIEIOBATEIbHOCTEN T€HOBY.

2. MonekynsipHble OCHOBBI reHeTUKH (20 yacoB)
[Ipenmer reneruku. Kpatkas ucTopusi pa3BUTHUS MPEICTABICHUS O HACJIEICTBEHHOCTH.
OT reHa K mpu3HaKy: Kak packpacuTh kota. Uto Takoe npusHak? IlyTb OT rena no
npu3zHaka. Myrtauun. Asutenu. ['eTepo3urorsl U TrOMO3HUrOTHl. JOMHHAHTHBIE U
peueccuBHble amend. PoneBas wurpa «Asmenw». McciaegoBaTenbCKUil  MPOEKT
MyTareHnnbie GaKkTOPBHI.
I'ensl cTpodT opranu3M. BriroueHHe M BBIKIIIOUEHHE OO0sbIIOro Habopa reHoB. Kak
KJIETKH MOHHUMAIOT, KaKU€ TeHbl TOJKHBI padoTtaTh. PoneBas urpa «Cynp0a KIETKHY.
I'enbi-niepexmtouarenu. [IpakTuueckoe 3aganue « AIITOPUTMBI JIJI51 KIETOK.
JluckpeTHOe HacieqOBaHUE MPU3HAKOB. 3aKOHbI MEHIENsA: OJWH I'eH - OAWH MPU3HAK.
Cxema ckpelluMBaHMs. 3aKOH €AMHOOOpa3usi THOPUIOB TEPBOTrO  MOKOJICHHS.
[Ipaktuueckoe 3amanue «EamHOoO0Opasue mepBOro MOKOJICHHs». 3aKOH paclleryieHus
IIpU3HAaKa BO BTOpoM mokoyieHuu. lIpaktnueckoe 3amanue «PacmierieHue BO BTOPOM
nokoieHun». MccnenqoBaTenbCKuil MPOeKT «3aKoHbI I'. MeHIens B 3KCIIEPUMEHTE.

3akoHbl MeHaenss: HECKOJIbKO TE€HOB - HECKOJIbKO TPU3HAKOB. JlurubpumaHoe
ckpemuBanue. HeszaBucumoe pPacxoXxJIeHUE xpomocoM. IlpakTuueckoe
3aJaHue

«Pemetka Ilenneray. CremieHHOE HaclIeIOBaHHE.

B3aumoperictBrue reHoB. AmenbHoe U HeasuenbHoe. [Ipaktnueckoe 3anstue
«BzauMopencTBUsl TeHOB (MOJIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»
Onpenenenne nona. IlonoBbie xpomocombl. Camiubl U camku. BrausiHue @axropos



OKpYXXamolen  Cpensbl. XpOMOCOMHOE OIIPEAEIICHUE nona. IlomoBsre
XPOMOCOMBI.
[IpakTueckoe 3anaHue «HacnenoBanue, CILETUIEHHOE € IOJIOM.
[IpoGnema AOMOMHUTENBHON X-XpPOMOCOMBI Y dKEHIIUH. TpeXIBETHBIE KOIIIKH.
3. MouekysipHbIe OCHOBBI ceIeKINu (28 Jacon)
I'enpl B momymsanusix: Benukoe paBHoBecue. llomymsanus. YacTtoTel BCTpeuyaemocTH
npu3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanue «HactoTs
alteneii, reHoTunoB W ¢eHoTHNoB». VccnemoBarenbCkuMii  TIPOEKT  «AHamu3
TEHETUYECKOW CTPYKTYphI NOMYJIALNY (Ha OCHOBE 3aKkoHa Xapau-Baiinbepra)y.
[Tonynsiuyuyu MEHSIIOTCS: YUCIEHHOCTh, MUTPALUS U BBIOOp cynpyra. @akTopbl, KOTOPbIE
BBIBOJST MOMYJISIUIO W3 paBHOBecHs Xapau-BaitHOepra. UuCIEHHOCTb MOIYJISILIUH.
PoneBass wurpa «Oddexr ocHoBarens». PoneBas wurpa «OddexT OyThUIOUHOIrO
ropiasimka». Jpeid renos. Myranuu. Hecinyuaiinoe ckpemuBanue. M3onsamms.
[Tonynsiuu MEHSIOTCSA: €CTECTBEHHBIM OTOOp. MexaHu3M JEeMCTBUS €CTECTBEHHOTO
otOopa. JIBmxymuii otoop. Ponesas urpa «EctecTBeHHbII 0TOODY.
MoaudukannonHas U3MeHUYNBOCTh. CTaTUCTUUYECKHME OCOOCHHOCTU MOAU(PUKAIMOHHOM
u3MenunBoctu. HccnegoBarenbckue padboTel  «MoaudukalMoHHas W3MEHYHUBOCTH
pacTeHui B Ipeesax Ballero MECTa KUTEIbCTBAY.
HacnenoBanne konuuecTBEHHbIX Npu3HAKOB. KonmyecTBeHHble mNpusHaku. CpenoBas
U3MEHUYMBOCTh Tpu3Haka. Koaddunuent Hacnemyemoctn mpusHaka. OTBeT Ha 0TOOD.
[Torck reHOB KOJMYECTBEHHBIX MPpU3HAKOB. OTHOHYKJIEOTHIHbIE BapraHThl reHoB. JJHK-
yuIl. [[oTHOreHOMHBIN aHAIN3 aCCOLUALIAMN.
«Ombl» Han reHomoM. IloctreHomnass spa. OOpatHas reHeTuka. «OMHKCHBIE»
uccinenoBanusd. [Iporeom, merabosiom. [IpakTuueckoe 3aganue « ArpOHOMBD.
JlomecTHKanus U HEHTPbI TEHETUYECKOT0 pa3HooOpa3us. [lorcku pactenuii ¢
«XOpOUIMMU» TMpPHU3HAKAMU JJis 4YenoBeka. LIeHTpbhl TeHeTHuecKoro pa3zHooOpasus.
Huxomait MBanoBuu BasumnoB. Cenekius. KomOuHarnmonHass u ruOpujaHas CeleKIlusl.
I'etepo3uc. IIpaktuueckoe 3amaHue «l'OomMOJIOTMYECKHE PSAbl  HACIEACTBEHHOU
U3MEHYUBOCTI.
CoxpaHuUTh M WM3YUYUTh T'€HBI, 4YTOOBI MEHATH Oyaymiee. Kak nmpaBUiIbHO XpaHUTH T'€HBI.
Komnekuu reHeTnyeckux pecypcoB pacTeHuid. [IpakTukyM /WM ucCCienoBaTeIbCKUA
npOoeKT «MeToIbl KyJIbTUBUPOBAHUS 1N VItro AJisi COXpPAHEHHS T€HETUYECKUX PECYpPCOB
pacTeHUN U U1 YCKOPEHHOU CEJNIEKIIUN.
['eHeTnueckue NEHTPHI B HAlLIEW cTpaHe. [ 1€ 3aHMMAarOTCS T€HETUKOW U T€HOMUKOM IS
HYKJI CEJIbCKOTO XO31CTBA.
[IJJAHUPYEMBIE  PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOU
JAEATEJIBHOCTHU
3aHATHS B paMKax MporpaMMbl HampaBlieHbl Ha OOECIeUYeHHE JIOCTHKCHUS
IIKOJIbHUKAMU  CJICAYIOIIMX  JIMYHOCTHBIX, METANpPEAMETHBIX U  MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB.
JINYHOCTHBIE PE3yJIbTATHI:
B cdepe rpaxmanckoro BocmHTaHHsS: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM
JNEATEJIbHOCT IIPU  BBIIIOJHEHUM WCCIEAOBAHUM M  IPOEKTOB, CTPEMIICHUE K
B3aHMMOIIOHUMAHUIO U B3aUMOIIOMOUIU.
B cdepe marpmoTmyeckoro BOCHIUTAHUS: OTHOIIEHHWE K OHMOJOTMM KaK K BaKHOU
COCTaBJISIFOIIEN KYJbTYpbl, TOPAOCTh 3a BKJIAJ POCCUUCKUX W COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOM OMOIOTUYECKON HAYKHU.
B cdepe nyxoBHO-HPABCTBEHHOTO BOCIHMTAHMS: FOTOBHOCTb OLIEHUBATh IMOBEIACHUE U



MOCTYNKA C TIO3UIIMM HPABCTBEHHBIX HOPM M HOPM DKOJOTHYECKON KYJBTYPHI;
MOHUMAaHKE 3HAUUMOCTH HPAaBCTBEHHOTO aCIEKTa JIEATEIIbHOCTH YEJIOBEKA B MEUIIMHE U
OuoJIOTHH.

B cdepe scTeTmueckoro BocnHMTaHMS: MOHUMAHHE POJIA OMOJIOTUU B (HOPMUPOBAHHUU
ACTETUYECKOUN KYJIbTYpPbl TUYHOCTH.

B cdepe ¢usmueckoro BocnuTaHusg, QOPMUPOBAHUS KYJIBTYpbl 3JI0POBbSl U
AMOITMOHAJILHOTO OJIaronoyiy4usi: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO H
yCTaHOBKA Ha 37I0POBBIM 00pa3 KU3HH (3J0POBOE MUTAHUE, COOTIOICHNE TUTHEHHYECKIX
IIPaBWIJI U HOPM, COATaHCUPOBAHHBINA PEXKUM 3aHATHIA U OT/ABIXA, pEryJisapHas Gu3nveckas
AKTUBHOCTB); OCO3HAHUE MOCIEICTBUI U HEPUSITUE BPEJIHBIX MPUBBIYEK (YIIOTpeOIeHUE
AJKOroJisl, HApKOTHKOB, KypeHHME) M HHbIX (QopM Bpena s (HU3UYECKOTO U
NICUXMYECKOTO 3J0pOBbs; COOIIOJEHUE MpaBui OE30MacHOCTH, B TOM YHUCJE HaBbIKU
0e30macHOro MOBEACHUS B MPUPOAHON cpefie; cpOpMUPOBAHHOCTh HaBbIKa pedIeKCcHH,
yIpaBjeHUe COOCTBEHHBIM YMOIIMOHATBHBIM COCTOSIHUEM.

B cdepe TpyoBoro BocruTaHus: akTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3aj]1a4 (B
paMKax CeMbH, IIKOJbI, TOpojAa, Kpasi) OHOJOTMYECKOM U  HKOJOTHYECKOM
HAIPABJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3Yy4YEeHHIO TNpodeccuid, CBSI3aHHBIX C
OMOJIOTHEH.

B cdepe sxonormdeckoro BOCHHTAHHS: OPUEHTAIMS HA MPUMEHEHHE OMOJIOTHYECKHX
3HAHWUU TpU PENICHUH 33/1a4 B 00JIaCTH OKPY’KAIOIICH CPeJibl; 0CO3HAHUE IKOJIOTHIECKUX
npoOJieM W MyTeW MX PEIICHHS; TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKOU JIESITEILHOCTH
AKOJIOTMYECKOHN HANPaBIEHHOCTH.

B cdepe moHumaHus IIEHHOCTM HAY4YHOTO MO3HAHUS: OPUEHTAIMs HAa COBPEMEHHYIO
CHUCTEMY HAy4YHBIX MPEJICTABICHUNH OO0 OCHOBHBIX OHMOJOTMUYECKHUX 3aKOHOMEPHOCTSX,
B3aUMOCBA34X YEJIOBEKa C MPUPOJHOW M COLMAIBHOM CPEAOM; NOHUMAHUE POJIU
OMOJIOTMYECKON HAYKH B (POPMUPOBAHUN HAYYHOTO MHUPOBO33PECHUS; Pa3BUTHE HAYYHOM
T10003HATENBHOCTH, UHTEpECa K OMOJIOTMYECKONW HayKe, HaBBIKOB HCCIIEA0BATENbCKON
NESITEHHOCTH.

B cdepe amanTanuu K HM3MEHSIOMMMCS YCIOBUSM COLIMAIBHONM U MPUPOJHON CpEIIbI:
aJIeKBaTHAsI OIEHKA MU3MEHSIOIIMNXCS YCIOBUI; MPUHATHE PEIIeHUs (MHIMBUIyAIbHOE, B
rpynmne) B M3MEHSIONIMXCS YCJIOBHSIX Ha OCHOBAHMM aHalM3a OWOJIOTHYECKOM
uHboOpMaIK; TJIAHUPOBAHWE JCHCTBUA B  HOBOW CHUTyallMM HA OCHOBAaHWW 3HAHUU
OMOJIOTUMICCKHX 3aKOHOMEPHOCTEH.

MeranpenMeTHbie pe3yJIbTaThl:

B cdepe oBnaaenus: ynuBepcalbHbIMU YU€OHBIMU MTO3HABATEIbHBIMU JICUCTBUSMU:
bazoBrbie noruueckue AenUCTBUSA:

® BBISABISATH U XapaKTEPHU30BaATh CYIIECTBEHHBIE TPU3HAKU OUOJIOTUUECKUX O0OBEKTOB
(s1BNIEHUI);

® YCTaHABIWBATh CYIICCTBEHHBIM TpHU3HAK KJIACCH(PUKAIMKH OHOIOTHIECKUX
00BEKTOB (SIBJICHUM, MPOIECCOB), OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS,
KPUTEPUU MMPOBOJUMOI0 aHAJIN3A;

e ¢ y4€TOM MpEeIOKEHHON OMOJOTHYECKON 3aJauul BBISBISATH 3aKOHOMEPHOCTH H
NPOTUBOPEYHsI B paccMaTpuBaeMbix (akTaX W HAOMIOACHUSX; Tpejarathb
KPUTEPUH JIJIs1 BHIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

® BBIABIATH JeDUIUTHEI HUHPOPMAIUU, MAHHBIX, HEOOXOAUMBIX [JIsl PEIICHUS
MOCTABJICHHOM 3aJ1auyu;

® BBIBIATh TNPUYUHHO-CICACTBEHHBIC CBSI3M TP HU3YYCHUH OHUOJIOTHYECKUX



SBIICHUA W TIPOIIECCOB; JieJaTh BBIBOABI C WCIOJIB30BAHUEM JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUECHUH 10 aHAJOTHH, (OPMYIHPOBATH
THIIOTE3bI O B3aUMOCBSI3SIX;

CaMOCTOATENILHO BBIOMpATh CIOCOO penieHus: y4eOHOM OMOJIOTMYECKOW 3aaaduu
(cpaBHHBaTh HECKOJBKO BAPUAHTOB PEIICHUS, BEIOMPATh HAMOO0JIeE TIOIXO SN C
y4ETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHUEB).

ba3zoBrie nccnenoBaTeIbCKUE JSHMCTBUS:

UCTIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI HMHCTPYMEHT IO3HAHUS;
dopMynIupoBaTh BOMPOCH, (PUKCUPYIOLUIUME pa3pblB  MEXIYy pEaJIbHbIM U
KeJlaTeIbHBIM COCTOSIHHEM CUTYyalluH, O0BEKTa, U CAMOCTOSITEIbHO YCTaHABINBATh
MCKOMOE U JIaHHOE;

(¢opMupoBath  rumnoresy 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKICHMI,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITENIbHO COCTABIIEHHOMY TJIaHY HaOJI0/IEHUE, HECIOXKHBIN
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJBIINOE HCCICIOBAaHUE IO YCTaHOBICHHUIO
0COOEHHOCTEHN OMOIOrnYecKoro o0ObeKTa (Impolecca) u3yyeHus,
IPUYUHHO-CIIEICTBEHHBIX CBSI3€ W 3aBHUCUMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXTy COOO0H;

OIICHMBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh WH(OPMAIMIO, TOJYYEHHYIO B
X0J1€ HAOIIOACHUS U HKCIIEPUMEHTA;

CaMOCTOATENHbHO (OPMYIHPOBaTh OOOOIIEHUS ¥ BBIBOJALI 10 pe3yJibTaTaM
NPOBEAEHHOTO HAOMIOJACHUS, SKCIIEPUMEHTa, BIAJeTh MHCTPYMEHTAMHU OLEHKU
JIOCTOBEPHOCTH MOJTYYEHHBIX BHIBOJOB U 0000LIEHUN;

IIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee Pa3BUTHE OMOJIOTHYECKHUX MPOIIECCOB U
UX TMOCHEACTBUS B aHAJIOTMUHBIX WJIM CXOAHBIX CUTYallUsAX, a TaKXKe BbIJIBUIATH
IPENOI0KEHUs 00 UX Pa3BUTUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

PaGota ¢ undopmarnueii:

MPUMEHSITh Pa3IMYHbIE METOJbl, HTHCTPYMEHTHI U 3alpOCHI MIPU MOUCKE U O0TOOpE
ouosornueckod HUHGOpPMAIMKM WM JaHHBIX M3 HCTOYHUKOB C Y4E€TOM
NPEJIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh UM  HUHTEPIPETHPOBATH
OnoorndecKyto nH(HOPMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABIICHNUS,
HAXOJIUTh CXOJIHbIE apryMEHTHI (IIOATBEPKIAIOIINE WM OMPOBEPralolife OJHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX NH(POPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOATENLHO BBIOUPATh ONTUMANBHYIO (hopMy TipencTaBiieHus nHGOpMAIUU U
WUTIOCTPUPOBATH PENIAEMBIC 3a7]a4M HECIIOKHBIMU CXEMaMH, IMarpaMMaMu, WHOU
rpaduKoOi U X KOMOMHAIIUSIMU;

OIICHUBATh  HAAGKHOCTH  OHMOJOTHUECKOM  HHGOpPMAIUM 10  KPUTEPHUSIM,
MPEIJIOKEHHBIM YUUTETIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;
3alIOMHUHATh U CUCTEMATU3UPOBATH OMOJIOTHYECKYI0 HH(GOPMAIIHIO.

B cdepe oBnanenns yHuBepcalTbHBIMU YU€OHBIMH KOMMYHUKATHUBHBIMU JCHCTBUSIMH
OOmenue:

BOCIIpUHUMATh U (HOPMYJIMPOBaTh CYXKJEHUS, BbIpaXKaTb AMOLMU B IHpoOIEcce
BBITIOJTHEHHUS MTPAKTUYECKHUX U JTa0OpaTOpHBIX PaboT;

BBIPAKATh c€0s1 (CBOIO TOUKY 3pEHHUSA) B YCTHBIX U TUCbMEHHBIX TEKCTAX;
pacrno3HaBaThb HEBepOalbHBIE CpelacTBAa  OOIIEHMs, MOHMMATb 3HAYCHHE
COLIMAJbHBIX 3HAKOB, 3HAThb W PACIO3HABAaTh NPEANOCHUIKM KOH(DIMKTHBIX



CUTYyallui U CMSTYaTh KOH(MIUKTHI, BECTU IEPETOBOPHI;

NOHUMATh HAMEPEHUS JAPYTUX, IMPOSBIATh YBAXKHUTEIBHOE OTHOUIEHUE K
cobeceTHUKY U B KOPPEKTHOU GopMe (HopMyITupoBaTh CBOM BO3PAKEHHUS,;

B XOJI€ IMajora W/WjiH JUCKYCCHU 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMon
OMOJIOTMYECKOM TeMbl M BBICKa3bIBaTh HJIEW, HAIICJICHHbIE Ha pelIeHue
OMOJIOTHYECKOH 3aJ]auM U MoAAepKaHue 0J1aroKeaaTeIbHOCTH OOIEHUS;
CONIOCTABJISATh CBOU CYXKJECHHS C CYXICHUSMHU APYTUX YYacCTHUKOB JIMAJIOTa,
0OHapy»KMBaTh Pa3IUYUs U CXOJACTBO MO3UIIUIA;

nyOJMYHO NPEACTaBIATh PE3YJbTATHl BBIMOIHEHHOTO OHOJIOTMYECKOTO OIBITA
(9KCTIEpUMEHTa, UCCIEAOBAHMS, IPOEKTA);

CaMOCTOSATENLHO BHIOMPATh ()OpMAT BBICTYIUICHUS ¢ YUETOM 3a7a4 IPE3EHTAIIUU U
OCOOEHHOCTEM ayAUTOPUUM M B COOTBETCTBUM C HUM COCTABJISITH YCTHBIE W
IIMCbMEHHBIE TEKCTHI C UCIIOJIB30BaHUEM WILTIOCTPATUBHBIX MAaTEPUAIOB.

CoBmecTHast 1eSITeNbHOCTh (COTPYIHUYECTBO):

B

MOHMMaTh WM HCIIOh30BaTh IPEUMYIIECTBA KOMAHJHOH W WHIWBHIyaJTbHOU
paboThl MpU pelIeHUH KOHKPETHOW OHOJOTHYeCKOM MpoOeMbl, 0O0OCHOBHIBATH
HEOOXOIMMOCTh TPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOJCHCTBUS TIPH PEIICHUN
TIOCTABJICHHOW y4eOHOH 3a1a4H;

MPUHUMATH 1IeJIb COBMECTHOH JCSITCIIBHOCTH, KOJUIEKTHBHO CTPOWTH JICHCTBHSI 110
e€ JOCTMKCHHIO: PacHpeleisaTh POJIH, JTOTOBApUBATHCS, OOCYXKIaTh MPOIECC U
pe3yibTaT COBMECTHOM pabOThI;

yMeTh 00001aTh MHEHUS HECKOJIbKHUX JIIOJIEH, TMPOSIBISITH TOTOBHOCTH
PYKOBOJIUTD, BEITIOJHATH MMOPYUYEHUS, TIOTUUHSATHCS,

TUTAHUPOBATh OPTaHM3AIlMI0 COBMECTHOW pPalOOThI, OMNMpPEAENATh CBOIO poOJib (C
y4éTOM TPEANOYTCHUI M BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aUMOJICHCTBHS),
pacmpenensiaTh 3aJadyd MEeXAy WICHAMH KOMAaH/bl, y4acTBOBATh B TPYMIOBBIX
dbopmax paboTsl (00Cyx)aeHMS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIE);
BBITIOJTHATH CBOO YacTh pa0OThI, JOCTUTATh KAY€CTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIIPABJICHUIO ¥ KOOPIUHUPOBATH CBOM JICHCTBHS C IPYTUMHU WICHAMH KOMAH]IbI;
OIICHMBATh KauyeCTBO CBOEr0 BKJaJa B OOMIMH TPOAYKT TIO KPHTEPHUSIM,
CaMOCTOSITEIIbHO chOopMyITUPOBAHHBIM y4aCTHUKAMU B3aMOJICUCTBUS;
CpPaBHUBATH PE3yJbTAThl C UCXOIHOM 3a/1aueli U BKJIAJ KaKIOTO WICHA KOMaHIbI B
JOCTIDKEHUE PEe3YyJbTAaTOB, PA3ACNATh Cepy OTBETCTBEHHOCTH W TIPOSBISATH
TOTOBHOCThH K MIPEIOCTABICHUIO OTYETA TTepe] TPYIION;

OBJIAJICTh CHUCTEMOW YHHMBEPCAJIBbHBIX KOMMYHUKATHBHBIX JIEHCTBHM, KOTOpas
obOecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M SMOIMOHAIBHOTO
WHTEJIEKTA MKOJBbHUKOB.

chepeoBIaiecHus YHUBEPCAIBHBIMUA yUYEOHBIMH PETYJSITUBHBIMU  JICHCTBUSMH:

Camoopranu3zanus:

BBISIBIISATH MPOOJIEMBI JUISI PEIICHUS B JKU3HCHHBIX W YYCOHBIX CHUTYaIHsX,
UCTIONB3YS OMOIOTHYECKUE 3HAHUS;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOJAXO0JAaX MPUHATUS PEIICHUN (MHIUBUAYAIbHOE,
NPUHATHE PEUICHUS B TPYIIE, IPUHITHE PEIICHUN TPYTIION);

CaMOCTOSATENILHO COCTaBIIATH aJTOPUTM pEIICHUS 3anadu (WX €ro 4YacTh),
BBIOMpaTh CHoco0 pemieHusi ydeOHOW OMOJIOTMYECKOM 3ajJaud ¢ y4e€ToM
UMEIONINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npeajaraeMbie BApUAHThI PEIICHUM;



COCTaBIATh IUIAH JIEHCTBUU (IJIaH pealM3allid HaMEYEeHHOTO alTOpHTMa
perieHus), KOPPEKTUPOBATh MPEIOKEHHBIM aJTOPUTM C YYETOM TIOTyUECHHS
HOBBIX OMOJIOTUYECKHUX 3HAHUM 00 M3ydaeMOM OMOJIOTMYECKOM OOBEKTE;

Jenatb BBIOOp M OpaTh OTBETCTBEHHOCTh 3a pemieHue. (CaMOKOHTPOJIb
(peduiexcus):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH;

JaBaTh aJICKBATHYIO OIICHKY CUTYallUW U MpeJyiaraTh IaH e€ N3MEHEHNUS;
YUUTHIBaTh KOHTEKCT M MPEABUACTH TPYAHOCTH, KOTOPhIE MOTYT BOSHHKHYTH TIPH
pemeHny  y4eOHOW OHMOJOTWYECKOW 3ajaud, aJanTHPOBAaTh pEIICHHE K
MEHSIOUIUMCS 00CTOSATENbCTBAM;

OOBSCHATh MPHUUUHBI JOCTIKEHUS (HEAOCTHIKCHHSI) PE3yJbTAaTOB JESATEIbHOCTH,
JaBaTh OIIGHKY TNPUOOPETEHHOMY OIBITY, yMETh HAaXOAWTh TO3UTHBHOE B
TIPOU3OIIC/IIICH CUTYAIINN;

BHOCUTb KOPPEKTHUBBI B JIESATEIbHOCTb HA OCHOBE HOBBIX OOCTOSTENBCTB,
MU3MEHUBIINXCA CUTYallli, YCTAHOBIIEHHBIX OIIUOOK, BO3HUKIIUX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBHE pe3yibTaTa IETH W YCIOBUSAM. OMOIIMOHATHHBIN
WUHTEIICKT:

pasnuvaTh, Ha3bIBaTh U YIPABISATH COOCTBEHHBIMH SMOITUSIMH U SMOITUSIMU

APYIux;

BBISIBJISATh U aHAIM3UPOBATh MPUYHUHBI SMOIIHN;

CTaBUTh ceOsi HA MECTO JIPYyroro 4ejoBeKa, MOHMMAaTh MOTHBBI M HaMEpEHUs
ApYyTOro;

PETYIUPOBATH CIIOCOO BHIPAKCHUS IMOIIHH.

[TpunsiTue cedst u Ipyrux;

OCO3HAaHHO OTHOCHTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO;

NpU3HABATh CBOE MPaBO Ha OIIMOKY M TaKOE e MPaBO JIPYroro;

OTKPBITOCTH ce0€ U JPYTHUM;

0CO3HaBaTh HEBO3MOXXHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJICTh CUCTEMOH YHHUBEPCATbHBIX YUCOHBIX PETYISATUBHBIX ACHCTBUN, KOTOpas
obecrieunBaeT (HOPMUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIMSI JTMYHOCTH), W KU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBICHUS COOO,
CaMOJTUCITUTUINHBI, yCTOWYHBOTO TTOBEICHNUS).

[IpenmeTHbIe pe3yabTaThbl OCBOCHHUS [IpOrpaMMBbl B II03HABATEIbHOU
(MHTEIUIEKTyaIbHOM) cdepe:

— IPUOOPETEHHUE OTBITA UCTIOIB30BAHH METOJJOB OMOIOTMYECKON HAYKH C LIETBI0 U3YUCHHS
OMOJIOTUYECKUX OOBEKTOB, SBICHUM U MPOLECCOB: HAOIIOIEHUE, ONTMCAHUE, IPOBEICHUE
HECJIOKHBIX OMOJOTHYECKUX OMBITOB U SKCIIEPUMEHTOB, B TOM YHUCJIE C UCIIOJIb30BAHUEM
aHAJIOTOBBIX U IIU(PPOBBIX OMOJIOTUYECKUX TPUOOPOB U HUHCTPYMEHTOB;

— (opMupoBaHUE YMEHHSI UHTETPUPOBATH OMOJOTHYECKUE 3HAHMS CO 3HAHUSIMU U3 JPYTUX
y4eOHBIX TpeaAMETOB ((PU3HUKH, XUMUHU, Teorpapuu, HICTOPUH, OOIIIECTBO3HAHUS U T. 1I.);

— opMupoBaHUE YMEHHUH pemarh YydeOHble 3aJadyd  OUOJOTUYECKOTO COJep KaHus,
BBISIBJISITh  NPUYMHHO-CIICJICTBEHHBIE  CBSI3M,  IPOBOJUTh  KA4ECTBEHHbIE U
KOJIMYECTBEHHBIC PACUETHI, I€JIaTh BHIBOJIBI HA OCHOBAHUH TOJTYUYEHHBIX PE3YJIbTATOB;

— (opmupoBaHuEe yMEHUS TUIAHUPOBATH Y4eOHOE MCCIEOBAaHUE WM MPOEKTHYIO padoTy ¢
Y4E€TOM MOCTAaBJICHHOW LEAu: (GOPMYIUpPOBATh MPOOJIEMY, TUIIOTE3y U CTABUTh 3aJauu
UCCJIeIOBAHMSI, BEIOMPATh aJI€KBAaTHO MOCTABJICHHOW LEIM METOMbI, JelaTh BBIBOABI IO



pe3ynbTaTaM MCCIICIOBAHUS WU MPOSKTHOMN JACSITCIBHOCTH;

— ¢opMHUpOBaHUE HHTEpeca K YIiIyOJeHWro OMOJOTHUYECKUX 3HaHuM (mpeamnpodribHas
MOJATOTOBKA U MpodeccuoHaIbHasi OPUEHTAIM) U BIOOPY OMOJIOTHH Kak MPOQHIBHOTO
npeaMeTa Ha  CTYNeHH  CpPeJHero  MOJIHOro  oOpaszoBanusi  1Jisi  Oymaymien
npoecCHoHanbHON JIEeATeTLHOCTH, B O0JacTH OWOJOTHH, MEAWIIMHBI, 3KOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO0351CTBA;

— BJIaJICHUE HaBBIKAMH PAOOTBI ¢ HWHPOPMAIMEH €CTECTBEHHO-HAYYHOTO COJICPIKaHMS,
MPEICTAaBICHHON B pa3HoOU popme (B BHJIe TEKCTa, TAOJUYHBIX JAHHBIX, CXEM, IPAPUKOB,
auarpaMm, Mojenei, n300paxeHuil), KpUTUYECKOro aHajau3a HH(OPMAIUU U OIEHKH €€
JIOCTOBEPHOCTH;

— YMEHHE WHTETPUPOBATH OWOJOTHYECKHE 3HAHUS CO 3HAHUSAMH JPYTHX YYeOHBIX
MPEAMETOB; UHTEPEC K YIIIyOJIeHUI0 OMOJIOTUYECKUX 3HAHUM W BBHIOOPY OHMOJIOTMM Kak
npodUILHOIO TMpeIMeTa Ha YpOBHE cpeaHero oOiero obOpas3oBaHus s Oyaymiei
npoecCHoHaNbHON AESITEIbHOCTH B 00JIaCTH  OMOJIOTUM, MEIUIMHBI, 3KOJOTHUH,
BETEpUHAPHUM, CEIBCKOIO0 XO34MCTBa, TMHINEBOW MPOMBIIUIEHHOCTH, TMCHUXOJOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE TMPEACTABICHUS O MATEPUATUCTUYECKON CYIIHOCTH
T€HOMOB YKMBBIX OPTaHU3MOB U PETYJIAIHNIO UX PAOOTHI;

—3HAaHUE OCHOBHBIX (DaKTOPOB OKPYXKAIOIICH CpEeIbl, BIMSIONIMX HA pPa3BUTHE U
CYIIIECTBOBAHHE KUBBIX OPTAHU3MOB, aIaNTAlMK K (haKTOpaM OKPYKaIOIIeH CPE/Ibl;

—3HaHUE OCHOBHBIX TOJXOJ0B OHWOTEXHOJOTUH, MHCIOIb30BaHUS €€ JIOCTIDKCHHH B
COBPEMEHHOMW >KM3HU YE€JIOBEKa, OCOOCHHOCTH HCIIOIb30BAHUS KUBBIX OPTAaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/I YEJIOBEKA;

—3HAaHUE OCHOBHBIX TIOJXOJIOB CEJICKIIMM ¥ OHOTEXHOJIOTMH KYJIbTYPHBIX pacTCHUH,
XapaKTepU30BaTh  TI'€HETUYCCKH  MOJIU(DHUIIMPOBAHHBIE  PACTCHHUS,  ONEPUPOBATH
NOHATUSIMU, TUOpUAM3aAlLMSA, OTHajJeHHas TUOpUAM3alMsi, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMallusi, MyTareHe3, TeHETUUECKOe PeIaKTUPOBAHME;

— IOHUMAaHHUE MOJIEKYJISIPHBIX MEXaHW3MOB peall3allii HACIEACTBEHHOW WHMOpMAIuu U
yMeHHEe CBOOOHO OTIEpUPOBATH OCHOBHBIMHU TIOHSTHSIMHU MOJIEKYJISIPHONW OMOJIOTHUN U €€
COBPEMEHHBIX HAMPABJICHUA — I€HOMHUKH, METareHOMHKH, TIPOTCOMUKH;

—3HaHUE OCHOBHBIX 3a00JIEBaHUI YeEIOBEKa, MEXaHU3MOB HUX pa3BUTHUS, CIOCO0AX MX
JTMArHOCTUKH U JICYCHHUS;

— (opMupoBaHUE YMEHHS HMCIOJIb30BaTh MOHATHWHBIA ammapaT ¥ CHUMBOJMYECKHUH S3BIK
TCHETHKH, TPAMOTHOE TIPUMEHEHUE HAYYHBIX TEPMUHOB, TIOHATHHA, TCOPUH, 3aKOHOB JIJIS
OOBSICHEHUsT HAONIOJAeMbIX OHOJIOTHYECKUMX OOBEKTOB, SBJICHUW M MPOIIECCOB,
MO3BOJISIONIUX 3AT0KUTh (YHAAMEHT HAYYHOTO MUPOBO33PEHUSI.

B nienHocTHO-OpueHTalMoHHOU cdepe:

— 3HaHUE, YTO IPUMEHEHNE COBPEMEHHBIX TEXHOJIOTHI MOJIEKYJISIPHOM OHMOJIOTHH TTO3BOJISET
YCHENTHO pemiaTh Takue 370007HEBHBIC MPOOJIEMBI, KaK OXpaHa OKPYKalomeh Cpelpbl,
COXpaHEHUE 37J0OPOBbS YEIOBEKa, KOHTPOJIb U BOCCTAHOBIICHUE YKOCHUCTEM.



TEMATHUYECKOE INTAHUPOBAHUE

Monynb «Kak >XKMBOTHBIE M paCTeHHS MPUCTIOCAOIUBAIOTCS (PBOIIOIIMOHHAS DKOJIOTHS)

5-6 xaccol (34 yaca)

Tembl

OcHOBHOE coiepKaHue

JlesTennbHOCTh
IIKOJIbHUKOB

I. Msr wuccnexyem
JKUBBIE 00BEKTHI (6 U)

CBoiicTBa M CTPOEHUE IKUBBIX|
OpraHu3MOB (CTPOEHUE KIIETKH).
Bua, ocobr — opraHusM Kak
equHasg cucTteMa. Apjanraiuu
(mpucnocobneHus). [TonsiTue
roMeocTasza >KMBOI'O OpraHusma.
CriocoObl ero moaaep KaHusl.

Orpanuuenusi MOp(HOIOTHYECKUX|
U (PU3MOJIOTHYECKUX aJanTaIui.

[Touemy OpTraHU3MBbI HE
CTAHOBSITCS OCCKOHEYHO,
OOJIBIIIMMHU, MaJEHbLKHUMH,
BCESTHBIM.

HccnenoBaTenbckue
pabotsl «Bce nu (cuHHUIIBL,
Oenku, Oepesbl u
T.J.) OTMHAKOBEIE?
DOTOKBECT.
[IpakTtuueckass pabota
«CocraBisieM KHUTY
PEKOpJIOB  pacTeHUH U
YKUBOTHBIX HAIIETO Kpas.

2. Bnusnue
OKpYXarumen Cpeasl
Ha YKUBBIE OPTraHU3MBbI
(12 9)

@aKkTOpbl OKPYX AKOLIEH Cpep]

(abuoTmveckue,  OmOTHUECKHE,
AHTPOIOT€HHBIE). [Ipumepsl
aOMOTUYECKUX (bakTopos,
OKa3bIBAIOIINX OCHOBHO€
BIIMSIHUE Ha KU3HEACSITEIHHOCTD
AKHUBBIX OpPTaHU3MOB:
TEMIEpaTypa, CBET, BIAXHOCTb.
OcHOBHBIE 3aKOHOMEPHOCTH
MPUCTIOCOOJICHUS YKUBBIX
OpraHu3MoOB K aOHOTHYECKUM

dakTopam. IlpucrnocobieHuss K
OCHOBHBIM a0MOTHUICCKHM|
dakTopam: TEeMIIeparTypa,
BJIQYKHOCTB U CBET.

[IpakTrueckoe 3aHsTue
«Ber u Temno» (KyOHKH|
JbJa B3BECUTH, IOJOKUTH
B vamku lletpy  HA
Pa3HOLIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpee
pacrasii).

[IpakTueckoe 3aHsATHE
«Yto  pacTBOpsieTcs B
BOJE» (IKCIIEPUMEHT
«Kugxun JIOM»).
[IpakTrueckoe 3aHsTue
«Iuddys3us BemectB B
BOJI€ (PacTBOPHI)»,
«/IBrKeHne pacTBOPOB 11O
LBETKY».

[IpakTueckoe 3ansTue

«Jlem T11aBaeT B BOJE
(aiicOepru, 3aMep3aHue
BOJIOEMOB)».

[IpakTueckoe 3aHsATHE
«Jlen npu 3amep3aHuu




pacImpsaeTcsd

(pa3pylieHue KaMHs
(mouBoOOpa3oBaHUE),
3aMep3aHue KJIETOK).
[IpakTrueckoe 3ansTue
«Ily6a» (kyOuku b1
3aBEpHYTh B pa3HbIU
Marepual, B3BECUTH).
[IpakTueckoe 3ansaTue
«IIurmMeHTH (MOHO
pa3lieauTh Ha  BaTMaHE
KpacuTeH u3
dbomacTepoBy.

[IpakTnueckoe 3ansTue
«Kak XMBOTHBIE IUIABAOT
B BoJe» (DKCIEPUMEHT C

MTUTICTKOM ).
HccnenoBarenbckue
pabotel «BiusHHEe cBeTa
(Temna, BJIQ)KHOCTH,
cocTaBa MTOYBHI) Ha
pacTeHusi B €CTECTBEHHBIX
W HCKYCCTBEHHBIX|
YCIOBUSX» (HA IOCTYITHOM
MaTepuae).
3. BzaumopeiictBus buotnueckue dakropsl| UccnenoBaTenbckas
J)KUBBIX  OpPraHU3MOB| 3aKOHOMEPHOCTHU pa3BuTus pabora «HaOmonenus 3a
(4 4) MEKBHUIOBBIX B3aMMOOTHOIIECHUSIMU
B3aUMOOTHOIIICHUM. KUBOTHBIX npHy
KosBomrorust  (XUITHUK-KEPTBA; JOOBIBAHUN MU
Mapa3uT-X03s5I1H) OBonmonus| (KOPMYIIKA JJIs OTHIL, IS
CTpaTeruii 100bIBaHUS TTUIIIH. TOPOJCKUX WU CEJIbCKUX
CoumnanbHOCTD. Bupl-{ KUBOTHBIX). Be6-
BcelleHIbl. [lepedeHnp pacTeHUi- KaMephbD».
BPEIOUTEIICH. Hccaenosarenbckas
pabota
«Pacnpoctpanenue
BHJ/IOB-CHHAHTPOTIOB B

HaIllel MECTHOCTHY




4. YenoBek B KU3HU
pacTeHun 15|
KUBOTHBIX? (6 1)

AHTpOIIOT€HHbIE (bakTopBhLI.
[IpaBna a1, 4TO TEPBOOBITHBIE
JIOAW KWW B TapMOHUU C
npuponor. OAOMalIHUBAaHHWE U

pUPYUYCHHE YKUBOTHBIX u
pacTeHUM. 3auem criacaTh
BBIMUPAIOIIME BHJBI, KaK 3TOQ

nenatb. KynbTypHblE pacTeHus u

ux Jukre npeaku. llouemy
Ba)XHO UX COXPaHSITh.
Paznoob6pasue KYJbTYPHBIX

pacTeHMd W WX 3HAYCHUE B
KU3HU 4denoBeka. KpacHas kHura
Bameir  Tepputopun.  Oco60
OXpaHSIEMbIE TEPPUTOPHH,
3anoBeTHUKHU Poccuu u Mupa.

[IpakTuueckas paborta
«Pa3zHooOpasue
KyJIbTYPHBIX pAaCTEHUU B
BaIlleM PETHOHEY.
Hccnenoarenbckas
pabota «Bnusiue
AHTPOIOTEHHBIX (HAKTOPOB
Ha pa3BUTUE pPACTCHUHN B
ropojie/HaceIeHHOM
IIYHKTE.
DKCKypcHsi/TpaKkTHIecKas
pabora «OOIIT B Bamem
peruone YHUKAJIbHBIE
00BEKTHI TIPUPOIBDY.

5. DKOJIOTUYECKHE
Hu (6 4)

buocdepa — ogHa U3 BaKHEUIIINX
obonouek 3emnu. UYto Takoe
(OKOJIOTUYECKHE HHIIN» W Kak
OHH bopmupyrorcs?
DopMUPOBAHME  3HAHUU  TIO
Onopa3zHoOOpa3uio0  KU3HCHHBIX
dbopwm, MTOBEJICHUCCKUX|
IIPUCITOCOOJICHH,
MOIU(DHUKAITMOHHAS
U3MCHYUBOCTH (Ha  0a30BOM
YPOBHE). PactutenbHbie
COOOIIECTBA U UX THUIIHI.
Pa3zButne 51
PacCTUTENbHBIX COOOIIECTB.

CMCHBI

Uccaenosatenbckue
paboThl  «IKOJOTHUECKHUE
HUIIM  BOKpPYr TeOs
OITMCAHUE bakTOopoB
OKpY>KaloIeh Cpebl».
HccnenoBaTenbckue
paboTHI
«DeHoaornyeckKue
HaOJIIOIEHUS .

Monysb «OCHOBBI paCTEHHEBOACTBa» 7-8 Kitacchl (68 yaco

B)

Tembl

OcHOBHOE cojiepKaHue

JlessTenbHOCTh
IIKOJIbHUKOB

Tema 1. BBenenue B
pacTeHueBoACTBO (2

)

Yro-Takoe PaCTEHUEBOICTBO:
OCHOBHBIE (akTopsl
BBIpAILIMBAHUS PACTCHUM.

Ucropus pa3BUTHS
arpoOXUMHUYECKHUX 3HaHUH
(pabotrsl M.B. Jlomonocoga, lO.
JInbuxa, byccenro, B.B.

HokyuaeBa, K.A. Tumwupszena,

[IpakTruueckas pabora
«bouka JIubuxay.

IT1.A. Kocteruena, /[.H.




IIpstHUIITHUKOBA U JIp.).

Tema 2.
ATpOTEXHUYECKUM
AKCIIEPUMEHT (6 )

[IpaBuna mocraHOBKU
arpO3KCIEPUMEHTOB.
ITocTaHOBKA SKCIIEPUMEHTOB C
pacteHusiMU. Bo16op TeMbl,
COCTaBJICHUE TUIIOTE3bI, UEIU U
3a1a4 SKCIIEPUMEHTA 110
BBIPAILIMBAHUIO PACTCHUN B
KOHTPOJINPYEMOMU Cpeae.
KonTpoau, noBTOpHOCTH,
MPOBEICHUE IKCIIEPUMEHTA.
[InaHnpoBaHKE SKCIIEPUMEHTA.
OueHka pe3yiabTaToB
AKCIIEPUMEHTA.

OcBO€HHE TEXHOJIOTUH
KPYTJIOTOJIMYHOTO BbIpAIIUBAHUS
cajaToOB U MUKPO3EJIEHU B
KOHTPOJHUPYEMBIX
MCKYCCTBEHHBIX YCIIOBHSIX.

Hccnenosarensckas
pabora «DakTophl,
BJIUSIONINE Ha
npopactaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTuueckas pabora
«COop yCTaHOBKH JJis
BBIPAIIIMBAHMS PACTEHUN B
KOHTPOJUPYEMBIX
YCIIOBHSIX».

Tema 3. Ponb
XUMHAYECKUX
3JIEMEHTOB B

NIUTaHUH PACTCHUMN
(20 u)

Bopna. PactBop. BeiTsikka.
AHHOHEBI, KATUOHBI,
AIEKTPONPOBOAHOCT U pH
pactBopa. Poib XxuMHuecknx
AJIEMEHTOB B MUTAHUU PACTECHUM.
[TonyueHnne nuTaTENBHBIX
BEIIIECTB PACTEHUSIMU.

VY noOpeHnusi: opraHuyeckue,
MUHEPAJIbHBIE,
MUKpOOHOIornyecKue. TUrsl
MATaHUA pacTeHui. Bo3aymHoe
Y MUHEPaJIbHOE (KOPHEBOE)
MUTaHUE pacTeHui. TpaHcrnopT
MUTATEJbHBIX BEILIECTB
pacTEeHU: BOCXOASIIUN U
HUCXOISAINN TOK. BaxkHelmme
KanuiiHele, pochopHbie U
a30THbIE yI00peHUs, UX
cBoucTBa. [IpocTeie U CloXKHBIE
yaoOpeHus.

Poct u pa3Butue pacrenuii:
ATanbl OHTOreHe3a, (PaKTopHI,
BJIMSIFOLME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJI0K, IUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTaHUS

[IpakTuueckas paborta
«CxeMbl TUTATENbHBIX
pactBOpOB. Pacuer 103
yAaoOpeHuit s
MUTATEIbHBIX PACTBOPOBY.
[TpakTuueckas padora
«IIpaBuiia cMemMBaHus
ya00peHUi
[IpakTuueckas pabora
«IIuTaHue pacTeHU:
TE€XHOJIOT U
PUTOTOBJICHHUS
MUTATEIbHBIX PACTBOPOB
JUTSL PA3HBIX KYJIbTYP».
[IpakTrueckas pabora
«MoHuTOpHUHT
MUHEPAJILHOTO MUTAHUS
pacTEeHUN».
[IpakTuueckas pabora
«PacrurenbHas
JTUArHOCTUKA.
Uccnenoarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHuid, paCTeHUI Ha
LIKOJIbBHOW TEPPUTOPHH,




pacTeHuil a30TOM. A30T U €ro
3HQYEHHE B JKU3HU PACTCHUM.
@opMBbI a30Ta U UX MPEBPALCHHE
B MOYBE.
HcTounuku
pacTeHusl.
dbocdopcoaepkamux
coeIMHEHUN B KieTke. Poib
MaKpOIPTUYECKUX  COEIUHEHUH
dbochopa B  DHEPreTUYECKOM
oOMeHe.

Bnusnue xanus Ha Quznueckue
CBOWCTBA  MPOTOIUIA3MBbI,  HQ
(bepMeHTHI YIJIEBOIOPOIHOTO
oOMeHa, cHHTEe3 OEJIKOB U JIp.
Ponpr kamuss B moaaepikaHuu
MOHHOTO OajaHca B TKaHIX, B

bocdopa TSt
3HauYCHUE

nporueccax CaMOPETYJISLIUH.
Perynaropuas 51
CTPYKTYpOOOpa3oBaTesibHas poJib
KaJIbLHUA. VYyacTtue B
0o0pa30BaHUU KJIETOYHOU CTEHKH,
NOI/IeP>KAHUH CTPYKTYPBI
MeMOpaH ¥ Peryysiust x|
MIPOHULIAEMOCTH. 3HaueHUE
MarHus B MeTaboIn3Me
pacTeHUM.

Marnuii B cocraBe xjopoduiiia,
CXOJICTBO xjiopodusia u

reMOTJIO0OMHA KaK CBUAETEIHCTBO
SIMHCTBA OPTAaHMYECKOTO MHPA.

Cepa u ero OCHOBHBIE
COCIMHEHUSA, WX  poJib B
CTPYKTYpHOMU OpraHu3aluu
KJICTKH, y4acTue B
OKHUCJIMTEJIbHO-
BOCCTAHOBUTEJBHBIX  PEAKLUSAX]
MHUKpPOIIEMEHTHI.
[IpencraBienus 0 pony
MHUKPORJIEMEHTOB B METa00JIN3ME
pacTeHUIA. Ocob6enHocTH|
MOCTYIJIEHUS MUKPOAJIEMEHTOB B
pacTeHusl.

CI/IHCpFI/ISM N aHTaroH"u3m

yCTaHOBKa MIPUYHH
NaTOJOTUYECKUX
COCTOSIHUU (pwu
HAJTUYUN ).
UccnenoBarenbckas

pabota «OreHKa BIMSHUS
Pa3IUYHBIX 3JIEMEHTOB HA
COCTOSIHHUE pacTeHun
(cocTaBneHue pa3IUYHbIX|
MTOJIKOPMOK)».




AJIEMEHTOB TIUTAaHUS PACTECHHM.
PactutenbHas OUArHOCTHKA U
METO/IbI UACHTUDUKAITIY]
HEJIOCTAaTKa/U30bITKA DJIIEMEHTOB
[MUTAHUSL.

Tema 4. Perynsrtopsl

Ilonsatue o peryuaropax pocTal

[TpakTuyeckas paborta

pocTta pactenuii.| pacteHuit. CTUMyISATOPHI pocTa - «OUTOMOHUTOPUHT u
3amura pacteHuit (4| GUTOrOPMOHBI (ayKCUHBI, OlLIEHKa COCTOSIHUS
q) ruO0epeIIuHbl,  [UTOKUHHUHBI). pacTeHuil. COBpEMEHHbIE
NHrubutopsl pocta pacTeHUM: COCOOBIl  MOHHUTOPHUHTAY.
1| mpupoansie (abcruzoBas kucinoTa MccienoBarenbekas
u HEKOTOpBIE beHonbHBIE paboTa «B
BEILIECTBA (MKyMapoBasi,| JIMSTHUE F€TEPOAYKCHUHA
KOpUYHasl, CaUIUIIOBAas Ha
KHUCJIOTHI). pOpacTaHue
2| cunrernyeckue  (MOp(axKTUHBI, (pocT Ha pa3HbIX
peTap/laHThl, nedonuanTel, cTamusx, B Pa3HbIX
JECUKAHTHI, repOuIUIbl).| YCIOBUSIX) Pa3IMYHbIX
DOUTOMOHUTOPUHT W OIICHKA| pacTCHU».
COCTOSIHUS pactenuit.| [Ipaktuyeckas pabora
CoBpemeHHbIE crocoObll «MHCekTapuu: TpaBwiIa |
MOHUTOPHHTA. yCJOBUS pa3BeleHuUs
3ammra pacTeHuit OT| TOJIE3HBIX HACEKOMBIX).
BPEAUTEIICH: OCHOBBI
ouomeToja.
Tema 5. Bopnas,| Bonnas, necuanass u nouBeHHas| [IpakTtuueckas pabota
necyaHast ¥ KyJbTyphl, uX TmpuMeHeHue B| «KopHeBoe JTABJICHUEY.
MIOYBEHHAs KyJbTYPbl, BBIPALIMBAHUU PACTEHUM. [IpakTuueckas paborta
ux npumeHenue B| [IpoBenenune Boael B KopHE u| «IIpuroroBieHue
BBIpA[MBAHUU cTebJie pacTeHHil. npenapara YCTBHUIL
pacTeHUN. BomHplii  peXuM — pACTEHHUI: METOAOM CJICTIKAY.
dusunonorus cTpoeHue ycThuIl:  (pakTophl,| MccinemnoBarenbckue
pacrenuii (8 ) BIUSIIONINE HAa WX PACKPBITHE H| PaOOTHI «BnustHue
3aKpBITHE. 3HAYEHUE MEXaHW3Mal YCIOBUM COJIepKaHuUs]
peryJiiliiM  UCHApEHUs  BJaru| paCTeHUH HA KOJIMYECTBO
pacTeHUEM. YCTBUI.
dotocunTe3 —  yHukaiabHbIM [IpakTHueckas pabora
npouecc pacreHuil. TemHoBas Ul «OyHKIIMOHAJIbHAS

cBeToBas (as3bl PoTOCUHTESA.
3HayeHue  (oOTOCHUHTE3a IS
KUBBIX Opranu3mMoB. DakTops]
pocTa  pacTeHMM: BO3AyX WU
aspanuda. llomsemHoe nbIxaHue
pPacCTEHHUI1: COCTaB OYBEHHOI'O

BO3/Iyxa, ra3000MeH. ['a3000MeH

JIIMarHOCTUKA PACTEHUH I10
aKTUBHOCTHU
XJIOPOILJIACTOBY.
UccnenoBarenbckas
pabora «Omnpenenenne
xyopodmina A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAI[UBAHUH.

(OTOCMHTETHYECKOM
AKTUBHOCTU PACTCHUM U
(bakTOpOB, BIUSIONINX HA
HEEe».

[IpakTruueckas pabora
«Anpanus, CO2 u O2.
JIpIxaHue pacTeHU».
[IpakTuueckas pabora
«JlpIxaHue pacTeHU:
OIIEHKA MHTEHCUBHOCTH
JIIXaHUsI PACTCHUHN U
IJIOA0BY.
Uccaenosatenbckue
paboTtsl «BrnusHue
croco0a BhIpalliBaHUS
(cocTaBa mUTaTENHHOM
CMECH, CXEMbl BHECEHUS )
Ha POCT U pPa3BUTHS
PAa3JIMYHBIX PACTCHUI.

Tema 6.
KynbTypHbie
pacTeHusl.
CoBpeMeHHbIE
aCIEKThI CEeJIEKIUU

(20 u)

Kak uenoBek ctan UCIOIb30BaTh
pactenus? CBsA3b pa3BUTHUSA
LIMBWIN3ALNK YEJIOBEKA U
OJIOMAalIHUBAHUS PACTCHUM.
JlomecTukanus.
HacnenctBeHHOCTD 1
M3MEHYUBOCTb — OCHOBHBIE
CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocTs. Buanl
U3MEHYUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICICTBEHHOCTH U
n3MeHYnBOCTH. HyKienHOBbIE
KHUCJIOTHI. JIokanu3anus
TF€HETUYECKOr0 MaTepuasa B
KJIeTKe. JleeHne KIeTok.
Pernukanusa JIHK. OcHoBHas

JI0TMa MOJICKYJIIPHOW OMOJIOTHH.

Tpanckpunuus. Tpancusuus.
MyTtanun.

OddekT OyTHIIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pasHooOpasue. UTo Takoe
reH0aHk? 3aueM COXpaHATh
TreHEeTHYECKUE PECYyPChl
pacteHuii? OCHOBHBIE CIIOCOOBI

Juckyccus
«JlomecTtukanusi, Bce Jin
pacTeHus U KUBOTHBIE,
KOTOPBIE JKUBYT PAJIOM C
YEeJI0BEKOM MM
OJIOMAIIIHUBAIOTCS ?
MOHO 51 CUUTATh
TapakaHa 0JIOMallIHEHHBIM
JKUBOTHBIM 7).
[IpakTruueckas padora
«MoaudukanmoHHas
U3MEHYUBOCTD (JTUCThA,
UTOJIKU C OJIHOTO
JIepeBa)».

[IpakTuueckas pabora
«I'eH — uHCTpYyKIUS 110
cOopke kieTku (Ha Oucepe
WM KOHCTPYKTOPE)».
[TpakTruueckas paborta
«MyTanus Ha OyTepopoe
(J1r000i 00BEKT U3
npeapayen padboTsl, Iie
W3MEHEHUE UHCTPYKIUU
MpUBEIET K U3MEHEHUIO
BHEIITHETO BHJIa
00BEKTA)».




COXpaHEHHUS T€HETUYECKUX
pecypcoB pacteHuid (ex situ u in|
situ).

3nauenue pabor H.M. BaBuinosa.
3aKOH FOMOJIOTHYECKHX PAIOB.
IlenTpsl MPOUCXOXKIACHUS
KyJbTYpHbIX  pacrenurd H.A.
Baswioa u I1.M. JKykoBckoro.
OCHOBHBIE METOJbI  CEJICKIINH.
['ubpunuzanus. ®opmel oTOOpA.
OcHoOBHbIE HaIpaBJICHUS]
CEJICKLIUU: YIY4YLIEHUE
YPOXKANHOCTH, YCTOMYMBOCTHU K
OMOTHYECKUM W aO0MOTUYECKUM
(dakTopam.

Ecte nu xu3Hbp B mnpoOupke?

buorexnonorus KYJIbTYPHBIX
pacTeHUM.

Kak YeJIOBEK MOJKET
MOIU(MUITIPOBATH pacteHus?

['eHETHYECKOE pENAKTUPOBAHHUE.
CoBpeMeHHbIE TOAXOAbI U
JOCTHXKECHUS TE€HETHUYECKOIO|
PEIaKTUPOBAHUS PACTEHUN.

[TpakTtuueckass pabora M0
rpynnaM  «OTkyna — Ha
HAITNX CTOJIaX|
(PYKTBI/OBOLTU/3TTAKI.
[IpakTruueckas pabora
«BpIpamuBaem ropox. Kak
MIPOBECTH CKPEIIMBAHKE Y|
ropoxa.
UccnenoBarenbckas
pabora  «BsipanuBanue
pacTeHUN B  MPOOHPKEH
(MOXHO BOCHOJIB30BATHCH]

pe3ysbTaTamu
MPEABLIY X
3KCIIEPUMEHTOB IO,
COCTaBJICHHIO
MATATEIbHBIX  PACTBOPOB

JUTSl pacTeHUM).
[TpakTuyeckas paborta
«I"eHOMHBIE HO>KHHIIB]
(MonmenupoBaHue PabOTH
cucteMbl CRISP-Cas)».

Tema
PacturenpHas

npoayKuus (8 4)

Hanzemurbie u HOA3EMHBIC
opransl pactenmii. I[lober w
BUIOU3MEHEHHBIN mooen
pacTeHHUI. CnocoObl

Pa3MHOXKEHUSA PACTCHUM.
IToHsTHEe O KauecTBE IMPOAYKTOB

MIATaHMUS. [TpoGnemsl
KOHKYPEHIIMM  OTE€YECTBEHHBIX
MIPOJIYKTOB MUTaHUS C
UMIIOPTHBIMU. Jloructuka
JIOCTABKH 1%} CPEeACTBA
COXpaHEHUs IPOLYKTOB UTAHUS.
Mukpo3eieHp: MOJIE3HOCTh |
TEXHOJIOT U

XUMHAYECKHUIN aHAIN3 MPOIYKIIUU.
OCHOBBI  CHEKTPOPOTOMETPUH.
[ToreHumomerpus.
Xpomarorpadus.

[IpakTruueckas pabora
«lIpenenbHO TOIyCTUMBIE
koHuentpauu (I[1K) #u
METOJTbI KOHTPOJIs
0e30MmacHOCTH
PACTUTENBHBIX TPOIYKTOB
TTUTAHUSD).
UccnenoBarenbckas
pabora «OleHKa KauecTBa
BBIPAILICHHON
MUKpo3eneHn» (JIndo CBoS,
160 u3 MarasuHa).
[IpakTruueckas pabora

«Metobl OLICHKH|
KaueCcTBa  PACTUTEIbHOU
NPOAYKIMHU: XPaHCHUE W

COXPaHHOCTh MUTATEIBHBIX
BEILIECTBY (10 JIOCTYITHOMY]
000py/1I0BaHUIO).
HccnenoBaTenbekast




pabora
BUTaMUHA
0o0paTHOro THUTPOBAaHUS B
IUIOAaX Ha Pa3HOM CPOKE
(cnoco0e) XpaHeHUs .

«Omnpenenenue
C wmertonoMm

Moayabs «buotexnonorus» 7-8 kiacchl (68 4acoB)

Tembl

OcHOBHOE cofiepKaHne

JlesTenbHOCTh
ITKOJIbHUKOB

Tema l.
buortexnomnorus (4 1)

[lonaTtue OMOTEXHOJOTHH. 3adeMm|
YeJIOBEKY OMOTEXHOJIOTHH, B YEM HX
MPEUMYILECTBO Mepe] XUMUUYECKUM
cuHTe30M. OCHOBHBIE OHMOOOBEKTHI
OMOTEXHOJIOTUU:  TPOMBIIICHHBIE
MUKpPOOPTaHU3MBbI, KIETKH U TKaHU
pacTeHul, JKMBOTHBIX M YEJIOBEKA,
OMoKaTaIM3aTOPHI.

Ceippe Uit OMOCHHTE3a M OLIEHKA
€ro OMOJIOTUYECKOM IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YIJIEPOJ]A,
azota, ¢gocdopa, MUKPOIIEMEHTOB.
HccnenoBanre HOBBIX HCTOYHHKOB
ChIpbsi  (BKJIFOYAs BOIPOCHI  €TO
npeBapuTeIbHON 00paboTKH),
pa3paboTka HOBBIX MHUTATEIbHbBIX
Cpell, B TOM YHCIIE€ BKIIOYAIOIINX]
OMOCTUMYIISITOPBI u TPYTHUE
AIIEMEHTHI YIPABJICHUS u
ONITUMM3AIUHY TTPOIIECCOB
OnocuHTe3a. MeToIbl ONTUMH3ALIUH
MUTATENBHBIX CPE]I.

[Ipaktruueckas paborta
«IIpumepbl MpUMEHECHHSI
OMOJIOTHYECKHUX
00BEKTOB B
YKU3HNY.

TBOEH

Tema 2.
Muxkpo6uonorus (12

4)

[TonoxeHue IIPOKapUOTOB B
CUCTEME  OpraHMYecKOro  MHpa.
Crpoenne OakTEepHAIBLHOW KIIETKH.
Knaccuduxkarus 6axrepuii.
Mopdonorus 6akrepuii. [IpocTsie n
CIIOKHBIE METOJIbI  OKpAIlIUBaHUS]
OakTepuil. Pusnonorus OakTepuil:
NMUTaHWE,  JbIXaHWe, pPOCT U
pPa3MHOKE€HME.  3HAKOMCTBO  C
JTIOMEHOM Apxen
(3KCTpEeMODUIBHOCT,

OCOOCHHOCTH CTPOEHUS KJIICTKH).

[IpakTuka.
Jlabopatopnas pabota
«DUKCUPOBAHHBIE
npenapatbl  OakTepuil.
Onpenenenune  popmsl
MPEII0KEHHBIX KYJIBTYD
MUKpPOOPTaHU3MOB,
VCIIOJIB3YS IIPOCTON
METO]T OKPaCKM».
JlaGoparopnas pabota
«Omnpenenenue Tuna




MOJIOYHOKHCIIOE ¥ CHUPTOBOE
opoxxenue. DoToTpopHBIEC U
XeMOTpo(dHbIE OaKTEpHUH.
Kunernueckoe onucanue mporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIMOHEHIIHAIbHAA MOJIENb POCTA.
Kunetuka rudenu
MUKPOOPTaHU3MOB.

[Tatorennsie 6akTepun. YymHas
MajoyKka U 4YepHasi CMepTh,
00Tynu3M, CTOJIOHSK, TyOEepKyIIe3.
HcTtopust 60pbOBbI C
OaKTepHaIbHBIMU UH()EKIUAMU.
Boiina 6ecKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHUH.
MexaHU3MBbI JeICTBUMN
aHTUOMOTUKOB. MEXKIIETOUHAS
KOMMYHUKalus 0aktepuii. YyBcTBO
KBOpyMa.

[Ipumenenue 6axTepuii
yenoBekoM. Kunetnueckoe
OInKcaHre OMOCUHTE3a MPOTYKTOB
MHKpOOpranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3jaraTh
JIACTHK.

MukpoopraHusmsl B
arpoOMOTEXHOJIOTUH.
HckyccTBEHHBIE acCOMAIIIN
pacTEeHUl C MUKPOOPTraHU3MaMHU

KJIETOYHOU CTEHKHU
METOJIOM OKpallIMBaHUs
no ['pamy» (ipu
HaJIM4YUU PEAKTUBOB).
Jlabopatopnas pabota
«IIpurorosnenne
MPYKU3HEHHBIX
npernaparoB
MOJIOYHOKHCIIBIX
OaxkTepuii.
Jlabopatopnas pabota
«IToceB cMbIBa C pyK Ha
yamku [lerpuy.
Jlaboparopnas pabota
«BrpInenenne uncToun
KyJbTYPBI OaKTEpUH.
Merton pa3BeneHUN.
Merton ucToImarmero
MITPUXA.
Jlaboparopnas pabora
«Mopdonoruueckas
XapaKTEePUCTUKA
BBIJICJICHHON YUCTOU
KYJIbTYPBI:
XapaKTEPUCTHKA
KOJIOHUHU, (hopma
OaKTepui, TUII
KJIETOYHOU CTEHKWY.
Jlabopatopnas pabota
«CpaBHeHnue pocra
MHUKpPOOPTaHU3MOB Ha
yarike 06e3 1 ¢
100aBIICHUSA
AHTUOMOTHUKOB.
Uccnenosarenbckas
pabota «Ilouck
MHUKpPOOPTaHHU3MOB
o0J1a1aronmnx
aHTarOHUCTUYECKON
AKTUBHOCTBIO.
Uccnenosarenbckas
pabota «Brinenenue
MOJIOYHOKHUCITBIX
OakTepui,




HCCICAOBAHUC UX

AKTUBHOCTIW.
Uccnenosarenbckas
pabota «Brigenenue
OakTepuid MOJIE3HBIX s
PACTECHUIN.

Tema 3.
DYKapuOTUUYECKHE
OpraHU3MEbI B
OMOTEXHOJIOTUH
(TuIecHeBbIE TPUOHI,
TPOACKH,
Bojtopociu) (12 )

[1necHeBbIe rpUOBI TPOTYIIEHTHI
OMOJIOTMYECKU aKTUBHBIX BEILIECTB
OO6m1as xapakTepucTUKa APOXKKEN
caxapomuieros. Mcropus
VICIIOJIB30BAHUS IPOXKIKEN B
TpaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoJI0ruu BUHOJIENUS U
xJae0oneueHus,
CHEUUAIU3UPOBAHHBIE PACHI
Ipoxckei. MeTabomu3M ApoAIKei.
Peakiust cnupToBOTO OpOKEHUS.
[TonyueHne BTOPUUHBIX
MeTabOoJIUTOB B ApoAcKax. Apoxoku
KaK MPOAYLIEHThI OMOTOTUIHB.
[TonyueHue 11ey1eBbIX OEIKOB B
JIPOIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOT'O PA3MHOKEHHUS Y
JPOKIKEN, 3HAUEHUE U3YUCHHUS
MHUTO3a U [IUTOKUHE3A IS
ONTUMU3AIUHU [TPOLECCOB
KYJIbTUBUPOBAHUS JIPOXIKEBBIX
ITAMMOB, IOHUMAaHUs IPUYUH
MATOTEHHOCTH JAPOXOKEH U TpUOOB,
MOVICKA MUITIICHEN (QYyHTUIIUIOB U
pPa3paOOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bonopocnu — nepCcreKTUBHbBIN
0OBEKT JJIsI MPOU3BOJICTBA OeKa U
yriieBo10B. buorexHosornueckue
METOJbl OUYUCTKHU TBEPJBIX,
KHUJKAX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOU3BOICTB. CTOYHBIE
BOJIbl. CXEMbI OUUCTKHU.
buodunbTpsl, a3poTEHKH,
METAHTCHKU, OKCUTCHKH.
AKTUBHBIA WI U BXOJSLIUE B HETO
MUKpPOOpranu3msl. Mcrnonb3oBaHue
BOJIOPOCIIEH B OYUCTKE CTOUYHBIX

JlaGoparopnas paborta
«IToncuer kneTok
IPOXKIKEN B KaMepe
I'opsieBay.
JlaGopartopnas pabota
«O06HapyxeHue
POJYKTOB CIUPTOBOIO
OpOKEeHUSI: FITUIOBOTO
CIUPTA U YTIEKUCIOTO
razay.

JlabopatopHas pabota
«Habmonenue
Pa3MHOXKEHUS
TPOMKEBBIX KIIETOKY.
[Ipaktruueckas padorta
«ITonyuenue TBOpora u
kedupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepui.
[IpakTruueckas pabota
«OCHOBHBIE BH/IbI KBacCa
U UX XapaKTEPUCTHKA
«lpoxxu u
MOJIOYHOKHCITBIC
OaxTepuu,
MIPUMEHSEMBIE JIJTS
MIPOU3BOJICTBA KBACAY.
[IpakTruueckas paborta
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUSA
JPOAOKEH B a9pOOHBIX U
aHA’POOHBIX
YCIIOBHSIX».
[Ipaktruueckas padorta
«MeToapl OLICHKH
CBOWICTB
XJ1Ie0OTIEKapHBIX
TIPOAKIKEM.
OcobeHnHocTtu




BOJ.

IMPUMCHCHN

MIPECCOBAHHBIX,
CYIIIEHBIX ¥ WHCTAHTHBIX
TPOFKIKEI.
Uccaenosarenbckas
pabota «Bnusiaue
(U3HKO-XUMUYICCKUX
(GakTOpOB Ha KadecTBO
OMOTEXHOJIOTHYECKOU
MPOYKIIUU (xBac,
kepup, CcwIp, XiIed U
Ip.)».
Uccnenosarenbckas
pabora «Bnustamne
(UBUKO-XUMUYECKUX
dbakTOopoB  Ha  poOCT
Bojopociu (Chlorella
vulgaris)».

Tema
Hacnencreennas
uHpopMmarus (8 u)

HacaenctBeHHOCTD 151
W3MEHYHUBOCTD - OCHOBHBIE
CBOWMCTBA  JKHUBBIX  OPraHHW3MOB.
MN3MeHYnBOCTE. Bunpr
W3MEHYMBOCTb.

I'en —MarepuanpHbIi  HOCHUTEIIb
HACJIeACTBEHHOCTHU 5|
W3MEHYUBOCTH. HyknenHnossie
KHCJIOTHI. Jlokanuzanus
TeHETUYECKOT O Marepuana B
KJeTKe. /IeJIeHne KIIETOK.
Permmukamua  JIHK.  OchHoBHas

JoTMa MOJIEKYJISIpHOM  OMOJIOTHH.
Tpanckpunusa. Tpancisuus.
Myranuu.

[Ipaktruueckas paborta
«MoaudukarmoHHas
U3MEHUYMBOCTh (JIUCTHS,
UTOJIKU C OJTHOTO
JEpEBA)».
[IpakTruueckas paborta
«I'éH — MHCTpYKLHMS 1O
coopke  KiIeTku  (HA
oucepe WA
KOHCTPYKTOpPE)».
[Ipaktruueckas padorta
«MyTrauus HA
OytepOpoie (J1r06011
O00BEKT U3 MpeblIyIeH
paboThl, TJIe U3MEHEHUE
WHCTPYKIIMH MPUBENIET K

U3MEHEHUIO  BHEIIHETO
BUJIA
00BEKTA)».
Tema 5. ITonoxenne BupycoB B cucreMe| IIpocmorp
Bupycomnorus (6 1) oprannyeckoro Mupa. CTpyKTypa W JOKYMEHTAIBHOIO
XUMUYECKUH COCTaB BUPYCOB. ¢unbmMa 0  BHpycax.

Knaccuduxanus BHUPYCOB.
Pemmponykuust BupycoB. Bupycer -
BO30yUTENHU MHDEKITUOHHBIX]

6ome3Heii. OHKOBUPYCHI.

[TpakTudeckas padoTa.
«Meton  pa3BeleHUN».
[Ipaktruueckas padora.
«TurpoBanue




bakrepuodaru: crpoenue,

O6akTeprodarony.

CBOJIICTBA, IIPUMEHEHHUE.
buonorudeckue mMeroasl OG0pbObBI C
BUPYCaMH.

Tema 6. I'enHas
UHKEHEePUS u
onotexHosoruu (8 )

OCHOBBI ~ TCHHOW  HMH)XCHEPHH.
BekTropa. Crneunduueckue
(bepMeHTBI OaKTEepHiA.
buorexHonoruu npoaykiuu OeiIKoB
B  OakTepHaNbHBIX  KYJbTypax.
JlocTrykeHUsE TEHHOW MHXKEHEPUU U
OMOTEXHOJIOTHH.

CRISPR/Cas CUCTEMA
aIaIITUBHOTO UMMYHUTETA
Oaktepuii u apxeit. 'MO. Mertojsl
nosyuenust ' MO.

[IpakTuueckas paborta
«OHJOHYKJIIEa3bl
pectpukiuu (pabdora ¢
HYKJICOTUTHBIMH
MOCJIEI0BATENBHOCTSIMU
Ha Oymare)y.
[IpakTtrueckas paborta
«l'eHHBIE HOXHUIIBI -
CRISPR/Cas
(MozmenupoBaHue
Oymare)».
Urpa-guckyccus:
«Bpmrpaii  rpaHr
cozxanue I MO».

Ha

HAa

Tema 7.
buorexuomorun B
J)KUBOTHOBOJICTBE (8

4)

JlomecTuxkanus OCHOBHBIX|
JIOMAIITHUX YKUBOTHBIX;
COBPEMEHHBIC AKCIIEPUMEHTHI IO
JIOMECTUKAIIUK KMBOTHBIX (JIMCHIIA,
HOpKa W Jp. — OJKCIEPUMEHTHI
Hay4YHOU IITKOJIBI aKaJeMHKa
bensena).

CoBpeMeHHbBIE METO/IbI B
YKUBOTHOBOJICTBE: TPAHCIUIAHTAIHS]
AMOPHOHOB, XHMEpPHbIC KUBOTHBHIE,
KJIOHHPOBAHHUE.

OcHOBHBIC 00JIE3HH KUBOTHBIX H
poJib MaTOT€HHBIX
MHUKpPOOPTaHU3MOB U Mapa3uToOB B
pa3BUTHH 3a00JICBAaHUN JTIOMAIITHUX|
)KUBOTHBIX M OCHOBHBIX Mepax|
OOpsOBI ¢ HHUMH, POJIbH TOJE3HBIX]
MUKPOCUMOMOHTOB B  OpPraHU3ME]
JKUBOTHBIX.  IlojmokuTenbHOE |
MOO0YHOE (oTpHULIaTENIBHOE)
BO3JCHCTBUM AHTHOMOTHUKOB  HA
OpraHm3M B XOJe  JICUCHHUs
’KUBOTHBIX; 1IN U 3aJ1a4
BETCPUHAPUH. buorexHonorus
KOPMOBBIX IIPENapaToB.

Juckyccus
«JloMecTukaius, Bce Ju
pacTeHHs] M >KUBOTHEIE,
KOTOPBIE )KUBYT PSAJIOM C
YEJIOBEKOM UM
OJIOMAIITHUBAIOTCS?
MoOXHO M CUMTaTh
TapakaHa
0JIOMAIIIHEHHBIM
YKUBOTHBIM 7.
[TpakTudeckas padota
«Metoauka
KJIOHUPOBaHUSI
(MonmenupoBaHUe
Oymare).
[IpakTrueckas paborta
«CocraBiieHre paloHa
MMUTAHUS KUBOTHOTO,
pacduer pacxoJOB  Ha
COAEPKAHUECY.
Uccaenosarenbckas
pabora «Or1eHka
Ka4yecTBa MOJIOYHOM|
MPOAYKIIUI.

HAa

Tema 8.
buorexuonorun B

OCHOBHBIE ~ METO/IbI
['ubpuamzanusa. Dopmbl

CCJICKIIHH.
otbopa.

[IpakTrueckas paborta
«BpIpamuBaeM  ropox.




PACTCHHUCBOJACTBC

OCHOBHbIE HANPABJICHUS

Kak nposectu

(10 9)

CEJICKIUU: YIIyUIlICHUE
YPOXKANHOCTH, YCTOUYUBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
dakropam.

OCHOBHBIE MOJXO/IbI CEJIEKIINU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pactenuil, [ mbpunusanus,
oTJajeHHas THOpUAN3aLus,
MCKYCCTBEHHBIN O0TOOp, T€TEPO3HUC,
TpaHchopMalusl, MyTareHes,
TeHETHYECKOE PEAAKTUPOBAHMUE).
Hcropus cenexkunu B Poccuu u
MHUpE, UCTOPUS Pa3BUTHUS
BAKHEUIIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak uenoBek moxer
MOIU(PUITUPOBATH PACTEHUS?
['ennas unxxenepus pacrenu: Uro
TaKo€ reHeTHUYECKasi HHXXEHEPUs
pacteHuid. TpaHCT€HHBIE PACTCHUSI.
MeTtonp!l nonmyuenus. O6pa3zoBaHue
OIlyXOJIEH Y PACTCHUM.
ArpobakrepuanbHas
Tpanchopmarus: Ti-1a3MuIbI.
I'ensr T-JIHK. MonekyiisipHo-
T€HETUYECKUE MEXAHU3MBI
Tpanchopmanuu. ['eHeTn4IeCcKOe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJbI ¥ TOCTUKEHHUS
F€HETUYECKOTO PEIaKTUPOBAHUS
pacTeHUM.

EcTb nu ku3Hb B ipoOupke?
buotexHoI0THS KyIBTYPHBIX

pAaCTECHUM.

CKpEIIMBaHUE Yy
ropoxay.
[IpakTruueckas pabota
«I'eHOMHBIE HOKHUIIbI
(MozmenupoBaHue
PabOTBI CHCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BeIpamBanue
pacTeHuil B IpoOUpKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3yibTaTamMmu
peIbLTYIUX
HKCIIEPUMEHTOB 10
COCTaBJICHHUIO
MUTATETHHBIX
PacTBOPOB ISt
pacTeHuil).

Moaynbs «MonekynsipHble OCHOBHI (hM3H0I0THHU U hapmakoioruu» 9 kiacc (68 yacos)

HEWTpanu3anusl.

Makpo31eMEHThI: TPOLEHT

Tembl OcHOBHOE coJiepKaHuE JleaTenbHOCTh
IIKOJBHUKOB

Tema BBenenne. buorennbvie siemeHThHI:| MccnenoBaTeibckas

duznooruuecKas opranorensl: O, C, N, H. AktuBHbBIe| paboTa

xumus (20 4) (dopMbl KHCIOpOAa, UX noiydeHue, «KonumuecTBeHHas

OICHKAa COACPKAHUA
MHUKPOIJICMCHTOB HJIN




CONEPKAHUS B OpraHu3Mme,
BBITIOJTHSIEMAs byHKIHSA,
COAEPKAaHHUE B MPOAYKTaxX MUTAHUA.
Ca2+ - cBsa3pBarompe Oe€nKwH,
JIETIOHUPOBAHUE KaJlbIIMs,
peryJyialus  ypoBHS  Kaldblusi B
OpraHu3Me: TOPMOHBI IoYeK. Mg —
CTPOEHHUE xJjopoduia, ero
AKTUBALIUS COJIHEYHOU SHEPTHUEH.
MUKpPOIIEMEHTHI: B KaKHX
MOJIEKYJ1axX coaepkarcs,
BBITIOJIHSIEMAs byHKIHA,
coAep)XKaHUE B MPOAYKTaX MUTAHUA.
[TocnencrBus [epEN03UPOBKH
MHUKPOIJIEMEHTAMM. Fe —
YCBamBa€MbI€ THIIBI COCIUHEHHM
xKenesa. I'emonpoTenHsl,
reMOLMaHuH, LUTOXpoMbl. Cu
YCBOCHHUE U TPAHCIIOPT MEJIH.
benku, coaepKamume MEb.
[Tatonornueckue CUHAPOMBI MEHKe
u  Buiabscona, CBsI3aHHBIE  C
METa00JIM3MOM MEIH.

Tokcuunbie 3JIEMEHTHI
[lepuoguyeckoil  CHUCTEMBI A
opranusma. BiusHue HemocTaTka
Makpo ¥ MHUKPORJIEMEHTOB Ha
YKUBBIE OPTAHU3MBI.

Kuppl. 3a0oneBaHusi 4enOBEKa,
CBSI3aHHBIE v HapyIICHUSIMU
YKUPOBOr0 OOMEHA.

JucmunuaeMun.

VrneBoasl. 3a00JieBaHMs YEIOBEKA,
CBSI3aHHEIE c HapyIICHUSIMH

yriieBogHoro obmena. CaxapHbIN
nHraoer.

benku. Crpoenue. 3aboneBaHus]
YeIIOBEKa, CBSI3aHHBIC v

HapyIIeHUAMU OEJIKOBOro OOMEHa.
®yHKMU 0eKOB. DEPMEHTHI.
Mexannsm  nenictBusa.  Kiaccpl
(epMEeHTaTUBHBIX PEAKLIUM.
KodepmeHTsl.

Buramunsi KUPOPACTBOPUMBIE,

BogopacTBopumbie. [IpeBpalienue

BUTAMHUHOB B IHUILIEBBIX
MPOAYKTAX).
IIpakTueckoe 3aHsaTHe
«KauecTBeHHbIE
peakuuu
OpraHNYeCKue
MOJIEKYJIBD».
[IpakTrueckoe 3ausTue
«JIeHaTypamus OeIKOB
[IpakTueckoe 3aHsATHE
«/3yueHne axKTUBHOCTH
aMMJIa3bD».
[IpakTrueckoe 3aHsTHe
«lnanus (kmeTouka
Tpayoe)».

Ha




BUTAMUHOB B AaKTHUBHBIE (HOPMBI
KO(pepMEHTOB. ABHUTaMHUHO3BI.
OCHOBHBIC THITBI META0OIUYCCKUX]
peaKuim. buosHepreTnueckue
MPOLIECCHI. I'mukomnus. [ukn
Kpebca. Lens nepeHoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX]
kucioT. Karaboamu3m aMUHOKUCIIOT.
I'mrokoHeorenes.

CuHTe3 yriieBoJoB, OEIKOB, JKUPOB.
Merabonutudyeckue 3a00JIeBaHUA.
[IpakTHueckoe 3aHITHE: «PEIICHHE
3a/lad Ha DHEPreTHYECKUN OOMEH»,
Knerka.  Ilomstue  mMeMOpaHsbl.
OyHKIMH MeMOpaH. Bungsl
TPAHCIIOPTAa B KIIETKY.

MeMmO6paHHbie OpraHOU/bI.
3aboneBaHus CBSI3aHHBIC v
HapylIieHueM paboThl MeMOpPaHHBIX
opraHes1, 00JI€3HH HAKOTIJICHUS.
Tunbel KOHTAKTOB MEX]Yy KIETKAMHU.

3HayeHue MEKKJIETOUYHOU

KOMMYHUKAIIMM I 370pPOBbS]

OpraHu3Ma.

Snpo. YpoBHU YIIAKOBKH

XpOMaTHHa. XPpOMOCOMHBIE]

TEPPUTOPHH. HememOpaHnHbIe

OpraHOU/IbI.
Tema OcHOBHBIE BEXU passutus [lpaktuueckas pabora
MounekyisipHas MOJIEKYJIIPHOM ouosorun. «Beinenenune JIHK wu3
ouosorus (20 ) HyxkienHoBbIE KUCTIOTHI. OaHaHay.

OcHoBHBIE TpHUHIUNBI cTpoeHus.| [IpakTuueckas padota

Marpuunbie CUHTE3bI. Perumkanus
— OCHOBA KJIETOYHOT'O JEJICHUS.

[Ipuanumns! perkanuu. MyTtanuu.
Uto BBI3BIBAET U3MEHEHUS B

CTPOCHUU JIHK. [TpunHUIIB
penapanuu.

Tpanckpunus.

['enetnueckuit kox. TpaHcmAnwms.
Opranuzanyss TE€HOMa  BHUPYCOB
[IpoTuBOBHUpYCHBIE CpeACTBa,

MCXaHHN3MBbI UX I[CﬁCTBPIfI.

Opranuzaiysi TeHoMa OakTepuit

«Moneinnp JIHK-
OpUTaMmny.
[IpakTrueckas paborta
«OrnpenienieHre KavyecTBa
npenapatoB  JJHK ¢
MTOMOILBIO
crieKTpooToMeTpum»
(npu HaJu4yuy|
o0opyoBaHuUs).
[Ipaktruueckas paborta
«PennukaTuBHas

MalnimHa (urpa-




AHTHOaKTEepUaIbHBIC MPENapaThl.
Opranuzanusi reHOMa 3YKapuoT
I'eHOMHOE peakTupOBaHUE.

JEMOHCTpAIIUS)».
[IpakTuueckas paborta
«I TP (Monenb
aMIiukamnys Ha
Oymare)».
[Ipaktrueckas padora
«Cuta mpomMoTOpay.
[IpakTruueckas paborta
«Pemenue 3a1a4 Ha
TEHETUYECKUN KOI.
[IpakTrueckas paborta
«DonauHT OCIKOBY.
UccaenoBarenbckas
pabota
«PacrnipocTpanenue
AHTHOMOTHUKOPE3UCTEHT
HBIX OaKTepHuiiy.
[Ipaktrueckas padorta
«Pabota B
COBPEMCHHBIX
TreHETUYECKUX 0a3zax
na"HbIX. [IpoBenenue
In silico ananu3a

MIOCJIEA0BATENBHOCTEN
TCHOBY.
Tema 3. [Tonsarue o nexkapcrBax. [Ipuniune | MccnenoBarenbckast
dapmaxosiorus MOJIX0/1a K TIOUCKY HOBBIX pabora «IKcepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. 10 OTIPEECTICHUIO

CKpHHMHT U €r0 METO/IbI.

[Tytu BBegenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BellecTB. BeachiBanue
(abcopOmmst) nexkapctB. OCHOBHBIC
MEXaHU3MbI BCAChIBAHUS.
TpaHCHOpT JIEKAPCTBEHHBIX
BelecTB. ['eHbl U Oenku nepBoi
da3wl Ouotpanchopmarnuu. [yt
BBIBEJICHUS JIEKAPCTB U3
opraHu3mMa. DKCKpeus u
anuMHUHAIMS. ['eHbl 1 Oenku
BTOpOH (ha3wl OuoTpanchopmaiuu.

TOKCUYHOCTH BEIIIECTB
Ha apTEMUJTUSIX.
[IpakTrueckas paborta
«Kapra skcnpeccun
10(aMUHOBBIX U
CEPOTOHMHOBBIX
PEIEnTOPOB B MO3Te
MBILLIEN.
Uccaenosarenbckas
pabota
«IToBeneHueckue TeCThl
Ha peIOKkax Danio rario.
CseTno-temHas

dapmakoguHaMHUKa. [ J1aBHOE U KaMepay.
mo00YHOE, Pe30POTHBHOE U HccnenoBarenbckas
MECTHOE, IIPSIMOE, HEMPSMOE 1 paboTta




pedIeKTOpHOE el CTBHE.

«IloBegeHueckne TeCThI

Bunpel B3auMOJEHUCTBUS JIEKAPCTB.
CuHeprusMm ¥ aHTaroOHW3M MpH
COBMECTHOM JICUCTBUU
JIEKapCTBEHHBIX  BEIIECTB,  HX
pa3HOBUIHOCTH TpaHcMeMOpaHHBIN
CUTHAJIMHT.

Turbel  KIETOYHBIX  PELENTOPOB.
MeMOpaHHble: HOHHBIE KaHaJbl,
KAaTAUIUTUYECKUE U CONPSIKEHHBIE C
G-6enkamu; BHYTPUKIIETOYHBIE:
IUTOIIa3MaTUYECKUE U  SJIEPHBIE.
MexaHu3MBbl JIMTaHI-PELENTOPHOTO
B3aUMOJICUCTBUSI.  CeNIeKTUBHOCTH|
(M30MpaTenbHOCTD) NEUCTBUS, CBS3b
«XUMHUYECKast CTPYKTypa -
dbapMakoJioTHYeCKasi ~ aKTUBHOCTH
BEILECTB»

dapMaKoOJIOTUUECKON  MOIYJISLIUU
CUHANTUYECKON XOJIMHEPTUYECKOU
nepeaavu. MouiekyJIsIpHBIN
MEXaHU3M JNEUCTBUS 51
dbapmakoioruyeckue cBorcTBa M-
XOJIMHOOJIOKaTOPOB,
raHTJIHO0JI0KATOPOB 7|
Kypapeno00HbIX CPECTB.
@apmMakoJIOTHYECKass  PETYIALHUs
AKTUBHOCTH aJIpEHEPrUYECKOro
CUHAIICA. AJIpEHOMHUMETHUKH,
aJIpeHO0JIOKATOPHI,
CUMITaTOJIUTHKH.

MonekynsipHas dbapmakonorus
AHTUAJUIEPTUYECKUX CPEACTB.
['McTaMUHOBBIE PELENTOPHI: THIIHI,
MOJIEKYJISIpHAsi OpraHU3alIusl.
Crabunu3aTopbl MEeMOpaH TYYHBIX]
KJIETOK: MOJIEKYJIAPHBIA MEXaHU3M|

nelficTBU, 0COOEHHOCTH
KIIMHUYECKOTO MPUMEHEHUSI, TOUKH
MPUIOKEHUS JIEUCTBUS]
WHTUOUTOPOB JIMIIATHBIX
MEINaTOPOB.

MexaHu3M JEUCTBUS U IPUMEHEHUE
Mpenaparos, CTUMYJIMPYIOILIHAX
MPOLIECCHI MMMYHUTETA.

Ha pbIOKax Danio rario.
OTKpBITOE TIOJIEN.
Hccnenoarenbckas
pabota
«lloBeneHuyeckue TECTHI
Ha priOkax Danio rario.
CrailHoe  TOBEIECHUEN.
[IpakTruueckas pabota
«BnusHue aapeHannHa
Ha CEpACUHbIEC
COKpalIeHUs
(mporpamMmMHoOe
oOecrieueHue)».
[Ipaktrueckas padorta
«I'ucronornueckue
npenaparsl  MUMMYHHOU
CUCTEMBI».
[Ipaktruueckas paborta
«I'ucronornueckue
penaparsl HEPBHOU
CUCTEMBI».




dapMaKoIorudecKas

XapaKTepUCTUKA  WHTEPJICHKUHOB:
MOJIy4YEHUE, MEXAHU3M JEHUCTBUS,
IIPUMEHEHHUE. OcHOBB]
naTo(U3noJIOrui  OCTPO(a3oBOro
OTBETA, MEINALINS BOCIIAJICHNUS.
MoustekyIspHbIT MEXaHU3M
MIPOTUBOBOCHAIIUTEILHOTO
JEUCTBHUS
[NIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MMPOTUBOBOCIAJIUTENBHBIX CPEJICTB.
[lonATHE O HApKO3€ W HAPKO3HBIX|
npenaparax. Knerounsrit 51
HEPBHBII HApKO3.
dapMakonoruyeckas
XapaKTEPUCTUKA OTAECIbHBIX TPYIII
HapKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh NEWCTBUS HA
LEHTPAJIbHYIO CUCTEMY.
duznonorndyeckuii coH; (aspl CcHa.
Bunel Hapymenuit cHa Ilonsartue o

MEJIMKaMEHTO3HOM CHE 17|
CHOTBOPHBIX npenaparax|
(TUMHOTHKAX).

MonekynsipHblie aCIIEKThI
HOIUIICTILINH. OnuaTHbIe

peLenTopkl, UX TUIIBL.
OHkedanuHbl U SHAOPPUHBI -
OHAOTEHHBIE JIMTAHIIbl OMUATHBIX

peLenToOpOB.

AHTUTICUXOTUYECKOE NEUCTBUE,
BIIMSIHUE Ha GyHKIINIO
AKCTpANUPaMUTIHON CHUCTEMBI,

HYMOLIMOHANIbHYIO c(epy, PBOTHBIH
LEHTP, AapTEPUAIBHOE JIABJICHUE,
LIEHTP TEPMOPETYIALNH.

MonexynspHsie MEXaHHU3MB]
JICHCTBUSL HEUPOJIENTUKOB, BIIUSTHUE
Ha J0(paMUHOBBIE, CEPOTOHUHOBBIE,

aJpeHo- 17} TUCTaMHHOBBIE
peuenTopel, WX JACUCTBHE  HA
KJIETOYHBIE MeMOpaHBl, HA
JEIIOHUPOBAHUE TKaHEBBIX|

MOHOAMHHOB.




HOTGHHI/IaJ'I—SaBI/ICI/IMBIe HAaTPUCBLIC

KaHabl KAaK MUIIEHU JEHUCTBUS]
MECTHBIX aHecTeTUKOB. CriocoObl
WHTHOMPOBAHUS MOTEHIHAJI-

3aBUCUMBIX HATPUCBLBIX KaHAJIOB
MCECTHBIMH aHCCTCTUKaAMU.

Moaynb «MosekysipHble OCHOBBI ceJIeKIum» 9 kiacc (68 yacoB)

ouomnorus (20 )

HyknenHoBbIE KUCIIOTBI.

OCHOBHbIE TPUHIHUIBI CTPOCHHUS.
Marpuunbie cuHTE3bl. Pernukanus
— OCHOBA KJIETOYHOTO JEJICHUS.
[IpyHIMNBI pernukanuu. MyTtanuu.
Uto BBI3BIBAET U3MEHEHUSA B

CTPOCHUU JIHK. [TpuHLMIIBI
pernapanum.

Tpaunckpunuus. I eHeTnueckuil Kox.
OpraHusanuss TreHomMa  BHUPYCOB
[IpoTrBOBUpYCHBIE CpEJICTBA,
MEXaHU3MBbI UX IEUCTBUS.
Opranuzanusi TeHOMa OakTepui
AHTHOaKTepUaIbHbBIE — IpEnapaThl.
OpraHu3anusi TreHoMa 3YKapHOT

['eHOMHOE petaKTUpPOBaHUE.

Tempbl OCHOBHOE COIEpKAHUE JlesaTenbHOCTD
IIKOJIbHUKOB

Tema OcHOBHbIE BEXU passutus [lpaktuueckas paborta

MonekynspHas MOJIEKYJISIPHON ouonorun. «Beimenenne JHK w3

OanaHay.

[IpakTrueckas paborta
«Monein JIHK-
OpUTaMM».
[Ipaktrueckas padorta
«OnpeneneHne KayecTna
npenapatoB  JIHK ¢
OMOILBIO
CHEKTPOPOTOMETPUY
(pu HaJu4Iuy|
000opyI0BaHUA).
[IpakTruueckas pabota
«PemmkaruBHas
MaliuHa
JEMOHCTpAIUA)».
[IpakTrnueckas padorta
«I111P (Momeny
aMrapukanus Ha
Oymare)».
[Ipaktruueckas paborta
«Cuna IPOMOTOPA».
[IpakTruueckas paborta
«Pemenne 3amau  Ha
TEHETUYECKUH KOJ.
Tpaucsamus.
[IpakTrueckas paborta
«DonauHr OEITKOBY.
Hccnenosarenbckas
pabota
«Pacrnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».

(urpa-




[TpakTrueckas paborta

«Pabora B OBpEMEHHBIX

IeHESTHYCCKHUX 0azax
nanubix. [IpoBenenue In
silico aHaJn3a
MOCJIeJ0BaTCIbHOCTEH
TCHOBY.

Tema 2. IIpenmer reneruxu. Kpatkas PoneBas urpa

Momnekynsipubie UCTOPUS Pa3BUTHUS MIPEJCTABICHUS | «AJUICIN.

OCHOBBI T€HETUKH 0 HACJICJICTBEHHOCTH. HccnenoBaTenbCKuil

(20 ) OT reHa k pu3HaKy: Kak pOeKT MyTareHHbIE

packpacuTh kota. YTo Takoe bakTophI.

npusHak? [IyTe oT rena o
npu3Haka. Myrauuu. AJieny.
['eTepOo3uroTsl ¥ TOMO3UTOTBHI.
JIoMUHaHTHBIE U PELIECCUBHBIE
aJIeIIu.

['eHbI CTpOAT OpraHusM.
BxiroueHne v BBIKIIFOUEHHUE
6ompiioro Habopa reHon. Kak
KJIETKU TIOHUMAIOT, KaKUE TEHBI
JIOJKHBI padoTaTh.

JIuckpeTHOE HaclIe10BaHUE
MPU3HAKOB. 3aKOHBI MeHiens:
OJIVH T€H - OJWH Ipu3Hak. Cxema
CKpelrBaHus. 3aKOH
eaMHOo00pa3us THOPUJIOB MEPBOTO
MOKOJIEHUA. 3aKOH pacCIlEIICHUS
IIPU3HAKa BO BTOPOM MTOKOJIEHUHU.
3akoHbl MeHens1: HECKOJIBKO
T€HOB - HECKOJIbKO MPU3HAKOB.
JluruOpuiHOE CKpelIBaHUE.
HesaBucumoe pacxoxaeHue
xpomocoM. CrernieHHoe
HacJIeI0BaHHUE.

BzaumoneiicTBre reHOB.
AJNENBHOE U HEAJUIENIBHOE.
Onpenenenue nosa. [lonoBeie
XpoMocOMBI. CaMIIbl U CaMKH.
Bnusiaue gakTopoB okpyskaromei
cpeapl. XpOMOCOMHOE
onpexaenenue noia. [lonossie
xpoMocomsl. [Tpobnema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
KeHITUH. TpeX1BETHhIE KOIIKH.

Ponesas urpa «Cynb0a
KJIETKW». | eHbI-
MEPEKITI0YATENH.
[IpakTHueckoe 3agaHue
«AJTOPUTMBI 1151
KJIICTOKY.
[IpakTHueckoe 3aaHue
«EnnHoo0Opasue
MIEPBOTO MOKOJICHUSD.
IIpakTyeckoe 3aganue
«Pacmienyenue Bo
BTOPOM IOKOJICHUI.
Uccnenosarenbckuil
IPOEKT «3aKoHBI [
Menngens B
AKCIIEPUMEHTE.
[IpakTUueckoe 3agaHue
«PemieTka Ilenneray.
[IpakTHueckoe 3agaHue
«HacnenoBanue,
CHEIJICHHOE C IIOJIOMY.
[IpakTueckoe 3aHsaTHe
«BzaumopeiicTBus
reHOB (MOJCIHPOBAHUE
CHUHTE3a U TPAHCIOPTa
MIUTMEHTA B KJIETKY)».




Tema 3.
MonexkynspHsie
OCHOBBI cenekuuu (28

4)

['eHpl B MOMyJSALMSIX: BEIHUKOE
paBHOBecue. [lomymsanus. YacToTsl
BCTPEUAEMOCTH MPU3HAKA U aJLIeIsl.
VYpaBuenue Xapnau- BaiinOepra.
[Honmynsuun MEHSIOTCS:
YUCJICHHOCTh, MUTpAIus U BBIOOP
cymnpyra.

dakTophl, KOTOpBIC BBIBO/ISAT
MOMYJISIIIUI0 U3 PaBHOBECHUS Xapau-
Baitn6epra. YuciieHHOCTH
nonyJisiuu. Ponesas urpa
«Iddext ocHoBatems».  [peitd
reHoB. Mpyranuu. HeciyualiHoe
ckpemuBanue. M3ossus.
[Tonmynsun MEHSAIOTCS:
€CTECTBEHHBI 0TOOp. MexaHusm
JIEUCTBUSL €CTECTBEHHOTO OTOOpa.
JIBroKymuii oToop.
MoaudukannoHHas K3MEHUUBOCTD.
CrarucTudeckue OCOOCHHOCTH
MOJAU(PUKAIMOHHON W3MEHUYHUBOCTH.
HacnenoBanne  KOJMMYECTBEHHBIX]
MIPU3HAKOB.

KonuuecTtBeHHbIe MPU3HAKH.
CpenoBasi U3MEHUHUBOCTh MPU3HAKA.
Koapdunment HACJIEyeMOCTH|
npusHaka. Oteer Ha orOop. Ilonck
I€HOB KOJMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKJIEOTUTHBIE BApUAHTBHI
redoB. JJHK-uun. ITonHOreHOMHBIN
aHaJIN3 acCOIMaINH.

«OMBI» HaJl T'€HOMOM.
[Toctrenomuas  spa.  OOparHas]
reHEeTHKa. «OMHKCHBIEY
HUCCIICJOBAHMSL. [Ipoteom,
MetabonoMm.  JloMectukamms U
IIEHTPBI FeHETUYECKOTO
pasHooOpasus. [loncku pacTeHnii ¢
«XOPOIIMMMU»  TPU3HAKAMH IS

yenoBeka. L[eHTpbl reHeTH4eckoro
pazHooOpazusi. Hukomnait UBanoBuu
Baswuiios. Cenekuusi.

KomOunanmonnas u
cenekuus. ['ereposuc.

ruOpuaHasy

[IpakTueckoe 3agaHue
«YacToTnl aJuiese,
T€HOTUIIOB u
(EHOTHUIIOB.
Uccnenosarenbckuit
MIPOEKT «Ananmus
TEHETUYECKOU
CTPYKTYpPbl  TOIYJISAIUN
(Ha ~ ocHOBE  3aKOHA
Xapau-Baitasepra)y.
PoneBast urpa «2ddexT
OyTBUIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN 0TOOPY.
Hccnenosarenbckue
paboThI
«MonudukarmonHas
U3MEHYHUBOCTb PACTEHUN
B IIpeliesiax  Balllero
MECTa KUTEIbCTBAY.
[IpakTueckoe 3agaHue
«ATPOHOMBDY.
[IpakTueckoe 3agaHue
«['omonoruyeckue psbl
HACJIEICTBEHHOM
M3MEHYUBOCTI.




CoxpaHUTh U U3YUYUTh T€HBI, YTOOB]
MeHATh Oynaymiee. Kak mpaBmiibHO

XPaHHUTh TEHBI. Konnekuun
T€HETUYECKUX PECYPCOB PACTEHUM.
[IpakTukym u/uny
UCCIIEN0BATEIbCKUN MIPOEKT:

MeTobl KyJbTUBUPOBAHUS In Vitro
JUISL  COXpPAHEHUsI TEeHETHYECKHX
pecypcoB  pacTeHud U [

YCKOpPEHHOMU CeJEeKIY|
I'eHeTnyeckre LEHTPHI B HalIEH
CTpaHe. I'ne 3aHUMAKOTCS

T€HETUKON U TEHOMMKOW JJIS1 HY KT
CEJILCKOT'0 XO3AMCTBA.




