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COJIEPKAHHE

HosicHuTe/ILHAA 3aIIUCKA

AKTyaJTbHOCTh ¥ HA3HAYEHUE MPOrPaMMBbI

BapuanTsl peanuzaiuu nporpaMmmsl 1 GOpMbI TPOBEICHUS 3aHATH M
B3anMocCBs3b ¢ MpOrpaMMoii BOCIUTAHMSI

OcobenHocTr padoTHI Meaarora 1o nporpaMmme

CoaepxaHue Kypca BHEYPOUHOii 1esITeJIbHOCTH

Monynb «Kak »KUBOTHBIE W PACTEHUS MTPUCIIOCAOIMBAIOTCS (IBOJIFOLIMOHHAS SKOJIOTHS )
5-6 knaccel (34 yaca)

Moaysb «OCHOBBI pPaCTEHUEBOICTBA» 7-8 Kiacchl (68 4acoB)

Monynb «brorexnomorum» 7-8 kiaccel (68 4acoB)

Moaynb «MonekyJIspHble OCHOBBI (PU3MOJIOTHM U (hapMakoaorum» 9 knace (68 yacos)
Moaynb «MonekyJIspHbIe OCHOBBI ceNeKIMmy» 9 knacc (68 4acoB)

Ilnanupyembie pe3yJibTaThbl OCBOCHHS KyPCa BHEYPOYHOM AeSITeILHOCTH
JIMYHOCTHBIE PE3YJIbTATHI

MeranpeamMeTHbIE PE3YIbTAThI

[TpeameTHBIE PE3YAbTATHI

TemaTnueckoe IIaHupoOBaHHe

Monynb «Kak »KUBOTHBIE W PACTEHUS MTPUCIIOCAOIUBAIOTCS (SBOJIFOLIMOHHAS SKOJIOTHS )
5-6 knaccel (34 yaca)

Moy «OCHOBBI paCTEHUEBOICTBA» 7-8 Kiacchl (68 4acoB)

Monynb «buotexHonorun» 7-8 knaccel (68 4acoB)

Moaynb «MonexkyJIsspHble OCHOBBI (PU3HMOJIOTHM U (hapMakoaorum» 9 knace (68 yacos)
Monynb «MonekyJIspHbIe OCHOBBI CeNleKInmy 9 knacc (68 4acoB)



HOACHUTEJIBHASA 3AIIMCKA

AKTYyaJIbHOCTh M Ha3Ha4YeHue mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUM € TpeOoBaHUSAMU DenepaibHOTO rOCYJapCTBEHHOTO 00Pa30BATENBHOTO
CTaHJapTa OCHOBHOIrO 00mmero oOpa3oBaHUs, OPUECHTHUPOBAHA Ha 0OECIECUEHUE
WHAMBUAYAIBHBIX TOTPEOHOCTEH OOydYaromuXcss W HANpaBJ€HA Ha JOCTHXKEHUE
IUTAHUPYEMBIX PE3YJIBTATOB OCBOCHHUS MPOTrPaMMBbl OCHOBHOTO OOIIEr0 00pa3oBaHMs C
Y4E€TOM BBIOOpAa yYaCTHUKAMK OOpPA30BATEJIBHBIX OTHOIIEHWH KypCOB BHEYPOYHOMH
AESATEILHOCTH. ITO MO3BOJSET 00ECIEYUTh €IMHCTBO 00s3aTeNnbHbIX TpeOoBaHuii ®I'OC
BO BCEM MPOCTPAHCTBE WIKOJBLHOTO OOpPa30BaHMWS: HE TOJBKO HA YPOKE, HO M 3a €ro
[peacIamu.

AKTYaJIbHOCTh ~ peaju3allid  JaHHOW  mporpaMmbl  OOyCJIOBJIEHA  Camoi
0COOEHHOCTBIO TPOEKTHO-UCCIIEA0BATENBCKON AEATENIBHOCTH. 2Ta AEATENBHOCTD JIEKUT
B OCHOBE MTO3HABATEJIBHOIO MHTEPECa PEOCHKA, SBISETCS 3A10rOM YMEHHSI IIJIAHUPOBATh
Jt00BIE ACUCTBUS U BAYKHBIM YCJIOBUEM YCIENTHOM peanu3aiuu uaci. JIrooble n3MEeHEHU s
COBPEMEHHOI0 OOLIECTBA CBSA3aHBI C MPOCKTAMM W HCCIECAOBAHUSMU — B HAaykKe,
TBOPUYECTBE, OM3HECE, OOUIECTBEHHOH >KU3HU. [103TOMY BAKHBIM 3JIEMEHTOM PA3BUTHS
JMYHOCTH OOYYaroIerocs: sBAsSeTCs (POPMUPOBAHME OCHOBHBIX HABBIKOB MPOEKTHO-
UCCIIE0BATENBCKOMN NEATENBHOCTH.

[TporpaMmoii mpeaycMOTpeHO (HOPMHUPOBAHHE COBPEMEHHOIO TEOPETHUECKOIO
VPOBHS 3HAHWWA, & TaKXKE M MPAKTHYECKOTO OMNbITa PpaboThl € JabOpaTOpPHBIM
00OpyA0OBaHUEM, OBJIAICHUE MPUEMAMHM HCCIIEN0BATENICKON ACATENBHOCTH. MeToIbl
opraHm3ali  00pa30oBaTENIbHON W HAYYHO-UCCIIECAOBATENBLCKONH  IEATEIBHOCTH
npeayCMaTpuBaOT (OPMUPOBAHKE Yy OOYYAKOUIMXCS HECTAHAAPTHOTO TBOPYECKOTO
MBILIJIEHHS], CBOOOBI CAMOBBIPAKCHUS U UHAWBUYAIbHOCTH CY>KICHUH.

JUis monHOro y4era mOTPeOHOCTEH ydHallMXCs B MPOrpaMME HMCHOJB3YETCS
(P PEPECHIMPOBAHHBIA  MOAXO0JA, YTO CTHMYJAPYET YYAIIErocs K YBEIHUYEHUIO
NOTPEOHOCTH B MHAWBHU Ty ATbHOM, MHTEINIEKTYAJIbHOM M MO3HABATENBHOMN IEATETBHOCTH
Y PA3BUTHIO HAY YHO-UCCIIEIOBATENLCKUX HABBIKOB. [ [porpaMmMa craneT BOCTpeOOBaHHOM
B IEPBYIO OuYepelb IIKOJbHUKAMH, KOTOpPbIE HMEIOT CTOWKHIA HWHTEpeC W
COOTBETCTBYIOLYKO MOTHBALIUIO K U3YYEHHIO NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA,
€CTECTBEHHBIM HAayKaM U TEXHOJIOTHUSIM.

B nmoapocTkoBOM BO3pacTe yyaruecs NposBiIsiOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WA WHOW O00JacTM 3HAHWH, HAYYHOM HAMNpPaBICHUM WIM MNPOPECCHOHATBHON
AeSTeNbHOCTH. Takum 00pa3oM NpPOUCXOAWUT (HOPMHUPOBAHHME TMMO3HABATEIBHOW U
npo(PeCcCHOHATBHOM COCTABIISAIOMIEH JTUYHOCTH, TOMOTAeT YYalIeMyCsl B OMPEACIICHUN
OyayIIETO YKU3HEHHOTO MY TH U B MPOPECCHOHAIBHOM BBIOOPE NMOCIE OKOHYAHUSI IIKOJIBI.
[Togo6GHOro posia 3aMHTEPECOBAHHOCTE CTUMYJIMPYET MOCTOSHHOE KEJTAHUE IIKOJbHUKA
K TO3HAHWIO HOBOIO, PACIIMPEHUI0 W YIIIYOJIICHWIO COOTBETCTBYIOLIMX 3HAHWNA, W



NOJIyYEHUIO HOBBIX B TOM YHCIE NPAKTHUYECCKUX HABBIKOB, a4 TAKXXE MOTHUBUPYET
y4alerocs: Ha mpoQpOpHUEHTALHIO.

[TporpaMma HareneHa Ha MOMOIIb PEOEHKY B OCBOCHMHM OCHOB OpPraHM3ALMM W
OCYUICCTBIIEHUS! COOCTBEHHOH MPOECKTHO-UCCIEA0BATENBCKOM AEATENLHOCTH, a TAKXKE B
npuoOpeTeHu  HEOOXOAMMOTO  ombiTa uis  paboTel  HAaA  WHAWBHIYAIbHBIM
WCCIICIOBAHUEM MJIM MPOEKTOM. [IporpaMMa moMoXKeT HIKOJIBHUKY B OoJiee TiryOoKoM
W3YYCHUH UHTEPECYIOICH €ro 00JIaCTh €CTECTBEHHBIX HAYK, a TAKXKE B MPUOOPETEHUHU
BOKHBIX COLMABHBIX HABBIKOB, HEOOXOAMMBIX JJISi MPOAYKTUBHOM CoLManv3anuu U
(opMUPOBaHUS IPAXKAAHCKON TO3ULIMH:

— HaBbIKA CAMOCTOATEIBHOTO PEIICHUS AaKTYAJIbHBIX MCCIEA0BATENbCKUX WM
NPAKTUYECKUX 3a/a4, BKIOUAKOIIEr0 B ce0d YMEHHME BHUACTh M AHAIM3HPOBATH
npoOJieMbl, HYXKIAIOIIMECS B PEILICHUH, YMEHUE JETAlbHO npopadareiBaTh U
PEATM30BbIBaThH CIOCOOBI PadOTHI C HUMHU, YMEHUE IJIAHUPOBATH COOCTBEHHY IO paboTy U
CaMOCTOSITENIbHO KOHTPOJMPOBATh CBOE MPOJBUIKEHHE K JKETAEMOMY PE3yJIbTATY;

— HaBbIKA TCHEPUPOBAHHMS U OPOPMIICHUSI COOCTBEHHBIX HJIECH, OOJICUCHHS WX B
YA0OHYIO JUIs pacpoCTpaHEHUs PopMY;

— - HaBBIKA YBOKUTEJIBHOTO OTHOLIEHUS K YY>KAM B3IJI1aM U UACSIM, O(POPMIICHHBIM
B paboTax Apyrux JIOJACH, NOPYTrMX aBTOPOB — BIIAJENBLIEB HMHTEIUICKTY ATbHON
COOCTBEHHOCTH,

— HaBblKa  MyOJMYHOrO  BBICTYIUICHHS  nepel  OONBIIOW  ayAMTOpUEH,
apryMECHTUPOBAHHWS M OTCTAMBaHUsI CBOEH TOYKHM 3PEHMs, OTBETOB HA BONPOCHI
CBEPCTHUKOB M B3POCIHBIX, YOSIKIEHUS NPYTUX B CBOCH MPaBOTE, MPOABUKCHHAS CBOMX
UJEH;

— HaBblka PpabOTHl CO CHEHUATM3UPOBAHHBIMH KOMIBIOTEPHBIMU MpPOrpaMMamH,
1a00opaTopHbIM  00OPYJOBAHMEM, TEXHUYECKUMHU YCTpOHCTBAMM, OHOIMOTCYHBIMU
(GOHIaMM W WHBIMH pECypcamMHu, C KOTOPBIMH MOXKET OBITh CBSI3aHA NPOEKTHO-
UCCIIEI0BATENbCKAS AEATEIBHOCTh INKOJIBHUKA.

Kpome Toro, paGorta WIKOJBHMKA HAJ MNPOEKTOM WM HMCCICI0BAHUEM OyaeT
CHOCOOCTBOBATH M PA3BUTHIO €0 AIEKBATHON CAaMOOLICHKH.

BapuanTtsl peann3zanun nporpaMmmbl 1 (OpMbI POBEACHHUS 3AHATHIA.

JlaHHass mporpaMma paccuuTaHa Ha padOTy €O MWIKOJbHUKAMH 5-9 KJIacCoB.
[Tenarory BakHEE aKIEHTHPOBATh CBOE BHUMAHUE HE CTOJIBKO HA KAUYECTBE PE3yJIbTaTa
NPOEKTA WM UCCIICAOBAHMS, CKOJIBKO HA TOM, YTOOBI yYAIIUIICS MOMyYal 3HAHUSI B TOM
YHUCJIE U YE€PE3 BHIMOJHEHUE MPAKTUYECCKOTO 3a1aHNUs, ACTIAN BBIBOABI U YMO3AKIIFOUCHUS
HAa OCHOBAaHWM CBOCTO WCCJIENOBAHUS, YYWJICS CPABHUBATH €r0 PE3YJIbTaThl C
TEOPETUYECCKIUM MATEPHAIIOM U UCCIEAOBAHUSIMH APYTUX MIKOJIBHUKOB. Takum 00pa3oM,
HIKOJIbHUK OCBOUT OCHOBBI TPOEKTHO-KUCCIIEI0BATENIBCKON IEATEIBHOCTH U TPHOOPETET
HABbIK KPUTHYECKOTO OTHOILICHHUSI K MaTEpHATTy.



[TporpaMmma pa3duta Ha MOIYJM, KOTOPbIE MOTYT OBITh HCIOJIB30BAHBI JINOO
YacTU4YHO, JiMO0 mnonHOoCcThro. Tak Moaynep «Kak JKMBOTHBIE W PACTEHUS
npUCIOCabIMBAOTCS» (IBOMIOLMOHHAS SKOJIOTHS) TPEANONaracTcs sl U3yueHust B 5
ui 6 Kiacce B TeueHMe oaHOoro rojga (34 waca B rox). Moaynu «OCHOBBI
pacTeHueBOACTBAY W «bHoOTexHONOrMs» paccuuTaHbl HA 68 4YacoB M MOTYT OBITh
peain30BaHbl B TeUeHHH 2-X JieT (o 34 yaca B ron) win B Te4eHur 1 roga (68 vacos B
roa). Bo BTopoM caydae BO3MOXHO MNPOXOKACHHE 000ux Moayseid («OCHOBBI
pacTeHUEBOACTBa» B 7 Wim 8 kiacce, «bruorexnonorun» B 7 uimu 8 kinacce). AHATOTMYHO
MoayH «MOnEKyJIIpHbIE OCHOBBI (PU3HOJIOTHA U (papMakosiorun» U «MOJIEKy IS pHbIE
OCHOBBI CEJICKIIMMN» PACCUMTAHBI HA 68 YaCOB M MOTYT OBITh PEATM30BAaHbI B TEYCHUU 2-
x JieT (o 34 4Jaca B roj) wid B TeueHun 1 roaa (68 wacoB B roa). Bo Bropom ciyudae
BO3MOKHO TPOXOXACHHE 000ux Moaynei («MoJeKyJIspHble OCHOBBI CEJICKIMH» B 8
Knacce, «MoneKyJIspHble OCHOBbI (PM3UOJIOTHUH U (papMaKoIoruu» B 9 Kiacce).

MOKHO PEKOMEHIOBATh HKCIOJIb30BaTh MOAYIM «Kak >KMBOTHbIE M pacTCHHS
npucrnocadbmuBaroTcs», «OCHOBBI  PaCTEHHEBOJCTBA», «MOJICKYJISPHBIE  OCHOBBI
CEJICKIIMMN» B KQUE€CTBE HEMPEPHIBHOIO 00pa3zoBareIbHOrO 1ukia (5-9 kinace mo 1 gacy B
HEJICII0) JUIsl KJIAaCCOB arpoOMOTEXHONOIMYECKON HampaeieHHOcTH. Moy «Kak
JKUBOTHBIE M PACTEHHs MpucnocadnuBaroTcsy, «buorexnonorum» m «MoneKyaspHbIE
OCHOBBI (pH3MONOTMH U (HapMAKOJIOTHM» B KQUECTBE HEMPEPBIBHOTO 00PA30BATEIBHOTO
nukina (5-9 knacc mo 1 4yacy B HeAENm0) s KJIAcCOB OMOTEXHOJOTMYECKOTO WA
MEIULMHCKOTO HAITPABJICHUH.

B3anmocBsi3p ¢ mporpammoii BocnutaHusi. [lporpaMMa Kypca BHEYPOYHOH
JEATENIBHOCTH  pa3pad0TaHa € y4YE€TOM PEKOMEHJAMA MNPUMEPHOH MPOrpaMMBbl
BOCIUTAHHUS, YUYUTHIBAET ICUXOJIOT0-NIEAATOTHYECKIE OCOOCHHOCTH JAHHBIX BO3PACTHBIX
KAaTeropuii. JT0 MO3BOJIIECT HA MPAKTUKE COCAUHUTH O0YYarOINYK W BOCHUTATEIbHYHO
JEATENBHOCTh MEAArora, OpUEHTUPOBATE €€ HE TONBKO HA MHTEIUICKTYAJIbHOE, HO U Ha
HPABCTBEHHOE, COLMAIBHOE PA3BUTHE PEOCHKA. DTO MPOSBISETCS:

— B NPHOPHUTETE JIMYHOCTHBIX PE3YJIbTATOB PEANM3ALMK MPOTPAMMBI BHEYPOUHOMA
JEATENIbHOCTH, HAEIINX CBOE OTPAKECHUE M KOHKPETU3ALMIO B TPUMEPHOM TporpaMmme
BOCIIUTAHHS,

— B BO3MOXHOCTH KOMIUICKTOBAHWS PA3HOBO3PACTHBIX TPYMN JAJs OPraHU3alHy
npo(POPUECHTAMOHHON  IEATENBHOCTH  IIKOJIbBHUKOB, BOCHUTATEIBHOE 3HAUYEHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MPOTrpaMMe BOCITATAHUS,

— B HHTCPAKTUBHBIX (OpMax 3aHATHIA A LIKOJIBHUKOB, OOECIEUMBAOIINX
OOJBIIYI0 WX BOBJICYEHHOCTh B COBMECTHYK) C TEAArOroM W APYTUMHU JETbMH
JESATENBHOCTE M BO3MO>KHOCTh 00pa30BaHMs HA €€ OCHOBE IETCKO-B3POCIBIX OOIIHOCTEH,
KIIFOYEBOE 3HAYEHWE KOTOPBIX JUIsl BOCIHMTAHUS TMOAYEPKUBACTCA TMPUMEPHOMR
MIPOrpaMMOi BOCITUTAHUSL.



Oco0eHHOCTH Pa0OTHI YYUTE/IA N0 MporpamMme. 3a7a4a yUUTENS] COCTOUT B TOM,
YTOOBl  COMPOBOXKIATh MPOLECC MPOPECCHOHANBHONW OpPWUEHTALMM  IIKOJbHUKA,
pacKpbIBas MOTEHIMANT KAXAO0r0 Y€Pe3 BOBJICYCHHE B MHOTOOOPA3HYIO NEATEIBHOCTD,
OPraHM30BAaHHYIO B pa3HbIX (popmax. [1pu 3TOM pe3yapTaToM pabOoThl YUATENS B IEPBYIO
OuYepelb SBISIETCS JIAYHOCTHOE PA3BUTUE yYAIErocs. JIMUHOCTHBIX PE3YyJIbTaTOB
YUYATEIb MOXET IOCTHYb, YBJIEKAs YUYCHHWKA COBMECTHOW M MHTEPECHOM MM 000MM
NESATEIbHOCTBEO, ~ yCTAHABIMBas  BO  BpeMs  3aHATHA  JA0OPOKENATENbHYIO,
NOAEPKUBAOLLY KO aTMOC(hEpy, HAChILIAs 3aHATHSI LICHHOCTHBIM COJEPKAHUEM.

[TpumepHas cxema MPOBEACHUS 3aHATUH MO TPOrpaMME:

1. OOBSICHEHHE TEOPETHUECKOTO MaTepuasa o TeMe.

2. TloAroroBKa K SKCIECPUMEHTATBHOMY 3aHSATHIO, OOCYXKIEHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHSATHS.

3. IIpoBeneHue MPAKTUYECKOTO 3aHATHS — OCHOBHAS 3a/1a4a OCBOCHUE METOHI0JIOTHH
JAQHHOTO SKCIIEPUMEHTA.

4. Tlo OKOHYaHWM TMPEMIOKHATH JETAM, KOTOPBIE 3aMHTECPECOBATIUCH JAHHBIM
SKCIIEPUMEHTOM, PA3BUTh €TI0 B UCCIICAOBATEIBLCKHIA TMPOEKT. [Ijist 3TOro HEOOXO0AMMO
00CyUTh OOBEKTHI, KOTOPbIE YYEHUK OYJIET HCCIEeI0BaTh, COCTABUTh IJIaH
AKCIEPUMEHTA.

5. TloMO4b yYEHUKY POAHAIM3UPOBATH PE3YJIBTATHI SKCIICPUMEHTA.

OueHUTh Pe3yJIbTaThl TPOEKTHO-UCCIEA0BATENBCKOW AEATEIbHOCTH IKOJbHUKOB
MOKHO B TMpOILECCE 3allUThl MMM CBOMX pPabOT B paMKax IWIKOJbHOH HAay4HO-
NPAKTHYECKOH KOH(PEPEHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTH

Moayab «Kak :KUBOTHBIE U PACTEHHS NPHCIIOCAOINBAKOTCS (IBOJTIOLHMOHHAS
IK0JI0THA) 5-6 Kiaccsl (34 yaca)

1. Mbi uccaeoyem sncueie 00vexkmol (6 uacos)

CBOHCTBA M CTPOCHHE >KUBBIX OPraHM3MOB (CTPOCHWE KIETKW). Bua, ocobp —
OpraHu3M Kak eauHas cucreMa. Anantaumu (npucnocodsnenus). [Tonstue romeocrasza
YKUBOr0 opranu3ma. CrocoObl €ro noAaep>KaHusl.

[TonsiTie BapHaTMBHOCTM npu3HaKa. MccnenoBatenbckue pabotel «Bce nwm
(cuHALBI, OeNKK, OEpe3bl U T.1.) OAUHAKOBBIE? DOTOKBECTY.

Orpannyenuss Mopdosornueckux M (uznonornueckux agantauuid. [louemy
OPraHM3Mbl HE CTAHOBATCS OCCKOHEYHO OOJIBIIMMH, MAJCHBKAMHU, BCESAHBIM.
[TpakTyeckas padora «CoCTaBisieM KHUTY PEKOPAOB PACTEHUH W YKUBOTHBIX HAILLIETO
Kpas.

2. Bauanue oxpyycarouieil cpeovt Ha dcuevle opzanusmol (12 uacos)

DakTopel OKPY’KAOWIEH cpenpl (A0MOTHYECKUE, OMOTUYECKHUE, AaHTPOMOTECHHBIE).
[Tpumepbl  abmoTHueckux  (PAKTOPOB, OKA3bIBAKOLIMX OCHOBHOE BIIMSHUE HA
JKU3HEJEATEIbHOCTh  JKABBIX ~ OPraHM3MOB.  TEMIIEPaTypa, CBET,  BIAXHOCTb.
[TpakTdeckoe 3ansatue «LIBeT m Temnoy» (KyOMKH JbAa B3BECHUTh, MOJOKUATH B YAIIKH
[letpu Ha pa3HOUBETHYIO Oymary, yepe3 30 MUHYT B3BECHTh 3aHOBO — KTO OBICTpEE
pacrasn). [Ipaktnueckoe 3ansTHe «YTO pacTBOPSIETCA B BOJEY (SKCIEPUMEHT « Kuakuit
aom»). [Ipaktrnueckoe 3anstue «/Jnddysus BemecTs B BoAE (pacTBOPHI)», «JIBUKEHME
pacTBOpoB mo HBETKY». [Ipaktmyeckoe 3aHsTHe «Jleg muaBaet B Boae (aiicOeprw,
3aMep3aHue BOAOEMOB)». [IpakTueckoe 3anaTue «Jlea npu 3aMep3aHnuy paciuupseTCs
(pa3pyuieHue KaMHs (MOYBOOOPA30BaAHKUE), 3AMEP3AHKE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPHUCIOCOOJEHUS  JKMUBBIX  OPraHU3MOB K
abuotnuecknum (axkropam. [IpucnocoOneHnss K OCHOBHBIM a0MOTHYECKUM (PaKTOpaM:
TEMIIEPATyPa, BIWKHOCTh M CBET. [lpakrmueckoe 3aHsthe «llyba» (KyOukm Jibna
3aBEPHYTH B pa3Hblii MaTepuall, B3BecuTh). [ [paktnueckoe 3anstie «[ IMrMEHTHD) (MOXKHO
pa3fcnuTh HA BaTMaHe Kpacurenu u3 (romactepoBy. IlpakTtuyeckoe 3ansatue «Kak
YKUBOTHBIE TJIABAKOT B BOAE» (OKCIEPUMEHT C MTUNIETKOM ).

Hccnenoarenbekue padoTel « BiusiHue cBeta (Temia, BIKHOCTH, COCTaBA MOYBHI)
HAa pACTCHHMS B €CTECTBCHHBIX WJIM MCKYCCTBEHHBIX YCIOBHAX» (Ha JOCTYMHOM

MaTepHase).
3. B3aumooeiicmeus Hcuevlx opeanumoe (4 uaca)
buotnueckue (hakTOpBHI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHTOBBIX

B3aMMOOTHOIICHWH. KO03BOJIONNS  (XUITHUK-KEPTBA, TaPa3UT-XO35MH) OBOJIIOIUS
cTpareruii 1oObiBaHus Tuim. ColManbHOCTh. Buapi-BeeseHibl. [lepedyeHb pacTeHuii-
Bpenuteneid. Mccnenoparensckas padora «HaOmroneHuss 3a B3aMMOOTHOLIECHUSIMU



YKUBOTHBIX MPH AOOBIBAHUK MUK (KOPMYIIKH JUISl ITHLL, 1Sl TOPOACKUX KN CETbCKUX
JKUBOTHBIX). BeO-kamepo». Hccnenoparenbckas padota «PacnpocTpaHeHue BHOOB-
CUHAHTPOMNOB B HALIEH MECTHOCTIY.

4. UYenoeek ¢ sncuznu pacmenuil u xcueomuuix? (6 uacos)

AHTponoreHnsie (paktopsl. [IpaBaa au, 4To mepBOOBITHBIE JIFOIN JKAJIN B TAPMOHUH
¢ npupoaoi. OJOMAIIHUBAHUE W MPUPYUEHUE KMBOTHBIX W PACTCHUH. 3aUeM cracarhb
BBIMUPAIOIIME BUABI, KaK 3TO naenarb. KyJbTypHbIE PAaCTEHHsI W UX AUKUE TPEIKH.
[ToueMy BaKHO MX COXPaHATh. PazHOOOpa3ue KyJIbTYPHBIX PACTEHUH M UX 3HAUYCHUE B
JKU3HU YenoBeka. KpacHas kHura Bauiei repputopun. Ocob0 OXpaHsIeMble TEPPUTOPHH,
3anoBeqHUKM Poccum m mupa. [lpaktnueckas pabora «Pa3nooOpasue KyJIbTYpPHBIX
PaCTECHUI B BAIlIEM PETHOHE.

Hccnenosarenbckas paborta «BhusiHME aHTPONOTEHHBIX (PAKTOPOB HA PA3BUTHE
pacTeHUi B TOPOJE/HACETIEHHOM MTyHKTEY .

Okckypceusi/mpaktuyeckas padora «OOIIT B BallleM PErMOHE — YHUKAJIBHBIE
OOBEKTHI TPUPOABDY.

5. Jkonozuueckue numu (6 uacoe)

buocdepa — onHa u3 BaxkHeHmmMx 00onouek 3emiid. UTO TAKOE «IKOJOTUUYECKUE
HUIIA» M KaKk OHU (opmupyrorcsa? DopMHpOBaHWE 3HAHWKA TO OMOPA3HOOOPA3HIO
JKU3HEHHBIX  (OpPM,  MOBEIEHYECKMX  MPUCHOCOONEHUH,  Moau(puKanuOHHAs
M3MEHYHMBOCTH (Ha 0a30BOM YpOBHE). PacTutenbHbie coOOIIECTBA U UX TUIBI. Pa3BuTue
Y CMEHBI PACTUTENBHBIX COOOIIECTB.

HccnenoBarenbekne paboThl « OKOJIOTMYECKHE HUIIA BOKPYT T€Os — OMUCAHHE
(dakTopoB oOKpyxatouieii cpenpl». Hccnenoparenbckue padoThl «DEHONOTMYECKHE
HAOTFOICHUS .

Moayab «OCHOBBI pacTeHHeBoACTBa» 7-8 Kkiaccsl (68 yacos)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHHUEBOACTBO. OCHOBHBIE (DAKTOPbl BBIPAIMBAHUS PACTCHHUM.
Hcrtopust pa3BuThs arpoxuMuyeckux 3HaHui (padotel M.B. JlomoHocoBa, 1O. JInbuxa,
Byccenro, B.B. /lokyuaeBa, K. A. Tumupssera, [1.A. Kocteuena, JI.H. [IpssHuniaukoBa
u ap.). [lpaktnyeckas padora «bouka JInGuxay.

2. AzpomexHuueckuil Ikcnepumenm (6 uacos)

[IpaBuna mMOCTAHOBKM arpo3KCHepuMEHTOB. [lOCTaHOBKA 3KCHNEPHUMEHTOB C
pacteHussMHA. BbIOOp TEMBI, COCTABIEHUE TMMOTE3BI, LIETN W 33/1a4 SKCIIEPUMEHTA 10
BBIPALIMBAHUIO PACTEHUl B KOHTpoJupyemol cpeae. KOHTponaw, mnOBTOpPHOCTH,
NPOBEICHUE JKClepuMeHTa. [lmanmpoBanme skcnepuMeHTa. OILICHKA pE3YJIbTaTOB
skcriepumenTa. Mccnenoparensckas padora «DakTopsl, BIMSIOMME HA TPOPACTAHUE
CEMSH (POCT IPOPOCTKOB ).

OCBOCHHE TEXHONOTMH KPYTJIOTOAWYHOTO BEIPAIMBAHUS CAIATOB M MUKPO3CTICHH



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX YCIOBHUSX. COOpP YCTAHOBKM JUIsl BbIpAUIMBAHMS
PACTEHUI B KOHTPOJIMPYEMBIX YCIIOBUSIX.
3. Poab xumuueckux 3i1emenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsbkka. AHHMOHBI, KaTHMOHBI, 3JEKTPONPOBOAHOCT M pH
pacTtBopa. Pojb XUMUYECKHX 31IEMEHTOB B MUTAHWU pacTeHuid. [loyueHre nuTarebHbIX
BEUIECTB pacTeHUsAMHU. [IpakTudeckas pabora « CXxeMbl MATATENBHBIX pacTBOPOB. PacueT
103 yAOOPEHUI AJI MUTATENIbHBIX PACTBOPOBY.

Yao0peHus: OpraHuvyecKkue, MHHEPAIbHBIE, MHKPOOMOJOrnYeckre. THIbl
nuTaHus pacteHuil. Bo3aymHoe W MHUHEpaabHOE (KOPHEBOE) MUTAHWE PACTEHUH.
TpaHCcoOpT MNUTATEIBHBIX BELIECTB PACTCHUNM. BOCXOAAMIMNA W HUCXOMAIMNA TOK.
Baxnelimme kanmiineie, (pocPOpHBIE U a30THBIE YI0OPEHHS, X CBOKCTBA. [IpocThie 1
cioxkHble ynoOpenus. Ilpaktmueckas pabora «lIpaBuna cmemmBaHus yAa0OpPEHUR
[TpakTryeckas padora «[InTaHue pacTeHUi: TEXHOIOTHS TPUTOTOBICHHUS MTUTATEIbHBIX
PACTBOPOB UIsl PA3HBIX KYJIBTYPY.

PocT u pa3BuTHE pacTEHWH: 3Talbl OHTOTEHE3a, (PAKTOPHI, BIUSIOLIME HA POCT
pacTeHWi: CBET, TyCTOTa MOCAAOK, NUTaHue, cyoOctpar. [lpakTtuyeckas pabGota
«MOHUTOPHHI MUHEPAJIBHOTO MATAHUS PACTEHUIN .

OcoOeHHOCTH THTaHUsI PACTCHHMIA a30TOM. A30T M €ro 3HAUYCHUE B >KU3HH
pactenuii. DopMbI a30Ta U UX MPEBPALIEHUE B ITOYBE.

Ucrounuku pocdopa mis pacrenus. 3naueHue hochopcoaepkaumx coeAMHEHU I
B KJIeTKE. Pojib Makpoapruyeckux coequuenuii pocdopa B 3HEPreTHIECKOM OOMEHE.

Bmugaue kanus Ha (U3MUECKHE CBOWCTBA MPOTOIIa3Mbl, Ha (HEPMEHTHI
YIAEBOJAOPOAHOIO 00OMEHA, CUHTE3 OenKkoB U Ap. Ponb Kajms B MOAACP>KaHUA MOHHOTO
OanmaHca B TKaHsX, B MPOLECCAX CAMOPETYJISLIHH.

PerynmsatopHas u  cTpykrypooOpa3oBaTeiibHass pOJIb KajdblUs. Y4YacTHE B
00pa3oBaHNM KJIETOUYHOM CTEHKH, MOJACPKAHUKM CTPYKTYPBl MEMOPAH M PETYIISLHAS WX
IPOHULAEMOCTH.

3HaYeHWE MarHus B META0O0JM3ME pacTeHuil. MarHuii B cocTaBe XJIOpoQuia,
CXOACTBO XJIOPOQMIIJIA U TEMOIIOOMHA KaK CBUACTEIBCTBO €IUHCTBA OPraHUYECKOTO
MUpA.

Cepa 1 €ro OCHOBHBIE COEIMHEHHUSI, X POJIb B CTPYKTYPHOH OpraHu3aiiu KIeTKH,
Y4aCTUE B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

MukposnemenTsl. [IpeactaBieHuss 0 pojid MUKPOSJIEMEHTOB B META0OIM3ME
pactennii. OCOOCHHOCTH MOCTYIJIEHHSI MUKPOJJIEMEHTOB B pacTeHus. CHUHEPIrU3M M
AHTArOHW3M SJIEMEHTOB MTUTAHUS PACTEHUIA.

PactutenbHas OUarHOCTMKAa M METOABl MACHTU(IMKALIMKA HEAOCTaTKa/M30bITKA
3JIEMEHTOB NUTaHus. [IpakTuueckas padora «PacTurenbHas TMarHOCTUKA.

Hccnenoparenbekas padoTa « OLieHKa COCTOSIHYSI KOMHATHBIX PACTEHUH, PACTEHUH
HA UIKOJIbHOM TEPPUTOPHM, YCTAHOBKA MPHYMH MATOJOTMYECKUX COCTOSHWMA (Ipu



HAJTAYUH)» .
Hccnenorarenbekas pabota «OLEHKA BIMSHHS PA3IUYHbIX 3JIEMEHTOB Ha
COCTOSIHME PACTCHMIA (COCTABIIEHUE PA3TMYHBIX TOJIKOPMOK )».

4. Pezynamopel pocma pacmenuil. 3auiuma pacmenuil (4 uaca)

[TonsiTe 0 perynsTopax pocta pacteHuid. CTUMYISTOPBI POcTa — (PUTOTOPMOHBI
(aykcHHbI, THOOEPEIUIMHBI, TMTOKUHUHBI ). UTHTUOUTOPBI pocTa pacTeHuid: 1. mpupoIHbIC
(abcuu3oBasi KMUCIOTA M HEKOTOPBIC (DEHOJIbHBIE BEIIECTBA (MKyMapoBas, KOpWUYHas,
CAJIMUMIIOBAs K-Thl), 2. CHUHTETHYECKME (MOP(AKTHHBI, PETApAAHTHI, AC(POIMAHTEI,
JNECUKAHTBI, repOuuuapl). @OUTOMOHMTODHHI W OLEHKA COCTOSIHHS PACTCHWH.
CoBpeMeHHbIE crOcoObl MOHMTOpUHTA. [lpakTyeckas pabota « DUTOMOHMTOPHHT W
OLIEHKA COCTOsIHUS pacTeHUi. COBPEMEHHBIE CITOCOOBI MOHUTOPHHI A .

Hccnenorarenbekas padota «BnusiHEE TeTepoayKCMHA HA MpopacTaHue (PoCT Ha
PA3HBIX CTAIUSX, B PA3HBIX YCIOBUIX) PAIMYHBIX PACTEHUIN .

3almuTa pacTeHUid OT BpeAWTENei: OCHOBBI Omometona. Ilpaktnueckas padota
«VHCEeKTapuu: mpaBrjia U yCIOBUS Pa3BEACHMS MOJE3HBIX HACEKOMBIX).

5. Boonas, necuanasa u nougennaa Kyaomypol, UX RPUMEHEHUE 6 bIPpauiuéanuu
pacmenuil. Quzuonozua pacmenuil (8 uacoeg)

Bonnas, necyaHas ¥ MOYBEHHAs KYJBTYPbl, UX NPUMCHCHUE B BBIPAIIMBAHWUU
pactenuii. [lpoBeneHue Boabl B KOpHE M cTebine pacteHuil. [lpaktnueckas pabota
«KopHeBoe naBieHuey.

BoaHblii pesxuM pacTeHuWil: CTpPOCHHME YCTHULL (DAKTOPBI, BIMSAIOIIAEC HA WX
PACKPBITHE W 3aKPHITHE. 3HAYCHUE MEXaHU3MA PETYIISLMHA UCIAPEHUS BJIard PACTEHUEM.
[TpakTudeckas padora «[I[puroroBiieHue npenapara yCTbHIl METOJOM CIICITKAY.

Hccnenoarenbekne paboThl: «BrnusHue ycnoBWil coaepskaHust PacTEHUH Ha
KOJIMYECTBO YCTHUID).

DOTOCHHTE3 — YHHUKAIbHBIA Mpolecc pacTeHuid. TeMHOBas u cBeToBas (a3bl
¢orocuHTe3a. 3HaucHUE (POTOCUHTE3A AJIS JKUBBIX OpraHu3MoB. [Ipaktuueckas padota
«DyHKIMOHANIbHAS ~ JUArHOCTHKA PACTEHWH 1O  aKTUBHOCTH  XJIOPOIUIACTOB)
HccnenoBarenbckas pabotra «OnpenencHue xmopopmmma A uw b,  oOleHka
(POTOCMHTETHYECKON aKTHBHOCTH PACTEHUI M (PAKTOPOB, BIUSIOIIUX HA HEEY.

dakTopel pocTa pacTeHMIA: BO3AyX WM aspaums. [Toa3eMHOE IbIXaHUE PAaCTEHUI:
COCTaB TNOYBECHHOTO  BO3AyXa, Ta3000MeH. ['a3000MeH mnpu  OECIOYBEHHOM
BbIpamBaHuu. [Ipaktnueckas pabora «Aspaumsa, CO2 u O2. JlpIxaHuE pacTCHHIA».
[TpakTrdeckas padota «/lpIxaHue pacTEHUil: OLICHKA MHTEHCUBHOCTH JbIXaHUS PACTCHUI
Y TUIOIOBY.

Hccnenoparenbekne paboTel:  «BmusHue cnocoda BeIpaniMBaHus (COCTaBa
NUTATENILHOM CMECH, CXEMbI BHECEHH S ) HA POCT W PA3BUTHS PA3JIMYHBIX PACTCHHID.



6. Kyavmypuuie pacmenusa. Cospementie acnekmol ceaexuuu (20 uacos)

Kak denoBek cranm wmcnonbs3oBarh pacteHusa? CBs3b Pa3BUTHS LMBWINA3ALUA
YEJI0BEKA W OJIOMAllIHUBaHus pacteHuii. Jlomectukanus. Jluckyceus «Jlomectukarus,
BCE JIA PACTEHUS] M JKUBOTHBIC, KOTOPbIE JKMBYT PAIOM C YEJIOBEKOM UM
0JIOMAIIHUBAKOTCA? MOXKHO JIM CYMTATh TAPAKAHA OJOMAIIHEHHBIM YKUBOTHBIM ?»

HacneacTBEHHOCTE M UI3MEHYMBOCTE — OCHOBHBIE CBOMCTBA YKUBBIX OPraHU3MOB.
HUamenunBocTh. Buabl u3meHunBocTh. [lpakthueckas padota «MoaudukanuoHHas
WU3MEHUYUBOCTh (JIUCThS, UTOJKK C OJJHOTO JEPEBA)Y.

['en — MarepuabHbIA HOCUTENb HACJIECACTBEHHOCTH W HM3MEHYMBOCTH.
HyxnennoBbie Kucao0ThL JIOKanu3anus reHeTHYECKOro Marepuana B KieTke. Jlenenue
kieTok. Pemmkanus JJHK. OcHoBHas norma MosiekyasipHoi Ononoruu. TpanCKkpunius.
Tpancnsuus. MyTtanuu. [Tpaktudeckas padota «I'€éH — HHCTPYKIUs 10 COOPKE KIETKH
(Ha Oucepe uau KOHCTpPyKTOpe)». IIpaktrueckas padorta «Mytauus Ha OyTtepOpone
(JiroO0H OOBEKT M3 MpeAbIaylIed padoThl, T/i€ U3MEHEHUE WHCTPYKIMH MPUBEIET K
W3MCHEHHUIO BHEITHETO BUAA OOBEKTA).

O¢gdekr OyTHIOUHOrO TOpJbIlIKa M TeHETHYECKOe pazHooOpaszue. UTo Takoe
reH0ank? 3a4eM COXpaHATh TNEHETHUYECKUE Pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXPAHCHUSI TCHETUYECKUX PECYPCOB PACTEHMIA (€X Situ 1 in situ).

3naueHue pabor H.M. BaBuioBa. 3akoH roMoOnOruyeckux psaaoB. LIeHTpsI
MPOUCXOXKIEHNS KYyIbTypHbIX pacteHuid H.M. BasunoBa m I1LM. JKykosckoro.
[TpakTuyeckas pabora no rpynnam « OTKyAa Ha HAIKUX CTONAX (PYKThI/OBOLIA/3TaKW.

OcHoBHBIE METOABl cenekumu. ['mOpuamzanms. Dopmel oTO0pa. OCHOBHBIC
HAMPABJICHUS CEJIEKLIMU. YIYUYLICHHE YPOKAHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM W
abuotnueckum (pakropam. [Ipaktnueckas padora «BeipammBaem ropox. Kak mposectu
CKPELIMBAHUE Y TOPOXAy.

Ecte mm xu3Hp B mnpoOupke? bBHOTEXHONMOrMs KyJBTYPHBIX PACTCHUM.
HccnenoBarenbeckas pabota «BelpanmBaHue pacTeHWil B MPOOHMPKE»  (MOXKHO
BOCITOJIB30BATbCA  PE3YJIBTATAMHM MPEABIAYIIAX JSKCIEPUMEHTOB TI0 COCTABICHUIO
NUTATENBHBIX PACTBOPOB ISl PACTCHHUN ).

Kak  dvenoBexk  moker  MoaupuuupoBaTh  pacteHusi?  ['eHeTmdeckoe
pemaktupoBanue.  COBPEMEHHBIE  MOAXOAbI M JOCTMOKEHUS  TE€HETHYECKOTO
penakTupoBaHusi  pacteHuid.  [Ipaktuueckas pabota  «['€HOMHBIE  HOKHMIIBI
(MmoaemupoBanue padotsl cuctembl CRISP-Cas).

7. Pacmumenvnasa npooykuus. (8 uacos)

Hanzemubie ¥ moazemMHbie opranbl pacteHui. [1loder U BUAOM3MEHEHHBIH mOOEr
pactenuii. CmocoObl pa3MHOKECHHS PACTEHUH.

[Tondatne o0 KadecTBe MNPOAYKTOB mnuTaHus. [IpoOieMbl  KOHKYyPEHIIMH
OTEUECTBEHHBIX MPOJYKTOB MUTAHUSI ¢ UMIOPTHBIMU. JIOTMCTHKA TOCTABKU M CPEACTBA



coxpaHeHus MpoaykToB nuTanus. [Ipaktmueckas paGorta «IIpeaenbHO AOMYCTHMBIE
koHueHTpauuu (I1JIK) 1 MeToasl KOHTPOJisi OE30MACHOCTH PACTUTEIBHBIX MPOAYKTOB
OUTAHUSY.

MuKpo3eseHb: MOJIE3HOCTh U TeXHONIOTHs. HccnenoBarensckas padota «OueHka
KaueCTBA BBIPALLICHHON MUKPO3eNneHN» (JINOO CBOS, INOO U3 Mara3uHa).

XHAMUAYECKU I aHam3 OPOIYKLIHH. OCHOBBI CHEKTPO(HOTOMETPHH.
[TorenumomeTpus. Xpomarorpadus. [Ipakrnueckas padota « MeTOAbI OLIEHKN Ka4eCTBa
pPacTUTENBHON MPOAYKUMU. XPAHEHHE W COXPAHHOCTh MUTATENIbHBIX BEMIECTB» (IO
JOCTYITHOMY 00O0pYIOBAHHUIO ).

Uccnenosarenbckas padora «OnpenencHue BuTaMuHa C METOIOM OOpPaTHOTO
TUTPOBAHUS B TJIOJIaX HA PA3HOM CPOKE (CMOCO0E) XPaHEHUS.

Moayab «buorexnosorus» 7-8 Kiaccol (68 yacos)
1. buomexnonozua (4 uaca)

[ToHsiTue OMOTEXHOJOTHM. 3a4€M 4YEJIOBEKY OMOTEXHOJOTUM, B UYEM UX
OPEUMYILIECTBO MEPE] XUMUUYECKUM CUHTE30M. OCHOBHBIE OMO00BEKTH OMOTEXHOOTHH:
MPOMBILJIEHHBIE MUKPOOPTaHU3MbI, KJIETKH U TKAHW PACTCHUHN, )KUBOTHBIX M YEJIOBEKA,
ouokaranuzatopsl. [Ipaktuueckas padota «lIpumepbl mprMeHEHUs OMOJOTMUYECKUX
O0OBEKTOB B TBOCH KU3HWY.

Ceippe [Uisi OMOCHMHTE3a W OLEHKA €ro OMOJOruyYeckod 1eHHOCTH. OCHOBHBIE
UCTOYHUKH YIJEpoaa, aszora, (ocdopa, MHUKpOIIEMEHTOB. McciaemnoBaHue HOBBIX
WCTOYHUKOB ChIPbs (BKJTFOUAsk BOMPOCKI €r0 MPpeaBApUTEILHOM 00paboTKM), pa3padoTka
HOBBIX MHTATEJLHBIX CPEl, B TOM YHKCJIC BKIIOYAIOUIMX OMOCTUMYJSATOPHI M ApPYTUe
AJIEMEHTHI YITPABJICHUS U OMTUMHU3ALUH MPOLECCOB OMOCHHTE3a. METO/Ibl ONTUMHU3ALUU
NUTATENbHBIX CPEI.

2. Mukpoouonozus (12 uacos)

[Tono>keHNE MPOKAPUOTOB B CUCTEME oOpraHuueckoro mwupa. CTpoeHue
OaktepuanbHOi KneTku. Knaccudukanus Oakrepuii. Mopdonorus 6akrepuii. [Tpocteie
U CJIO)KHBIE METOJbl OKpalluBaHus Oaktepuil. ®Ousnonorus OakTepuii: MUTAHUE,
JbIXaHUE, POCT U PA3MHOXKEHUE. 3HAKOMCTBO C TOMEHOM ApXeu (IKCTPEMOPUILHOCTD,
0COOEHHOCTH CTPOCHUs KIEeTKM). JlaboparopHas pabota « OUKCHPOBAHHBIE MPENApPATHI
Oaktepuii. Onpenenenue (GopMbl  MPEATOKEHHBIX KYJIbTYP MHKPOOPTaHU3MOB,
UCMOJB3Ysl MPOCTONH MeToA OKpacku» JlaboparopHas pabota «OmnpeneneHue Tuna
KJIETOYHOM CTEHKM METOJIOM OKpalurBaHus o ['pamy» (Ipu HATMYUK PEAKTUBOB).

MosnouHokucaoe u crnuproBoe Opoxkenue. DoToTpodHBIE M XEeMOTPO(]HBIE
Oaktepuu. KuHeTHMUeCckOe  OMUCAaHME  MOpolecca  pocTa  MUKPOOPraHU3MOB.
OKCMOHECHIMAIbHAS ~ MOJeNb  pocta. KuHeTka TuOEnM  MHKPOOPraHU3MOB.
JlabopatopHas pabota «IIpuroTopaeHue NPUKU3HEHHBIX MPEMApPaToB MOJIOUHOKUCIBIX
OaKTepuiiy.



[Tarorenneie OakTepun. YyMHas majiouka U YepHas CMEPTh, OOTYJIN3M, CTOJIOHSIK,
TyOepkyne3. Uctopus 60psObI ¢ OakTepuabHbiMU HHPeKsamMu. JlabopatopHas padoTa
«IToceB cMbiBa ¢ pyk Ha yamku [letpmwy». JlabopatopHas pabora «BbelaeneHue 4ucToii
KynbTypel Oakrepuwii. Meton pasBedacHuil. MeToa  MCTOLIAKOLIETO  LITPUXAY.
JlaGopatopHas pabota «Mopdonorndyeckas XapakTEPUCTHKA BBIACICHHON YHCTOM
KyJBTYPbI: XapaKTEPUCTHKA KOJOHHH, (hopMa OAKTEPUIA, THIT KIIETOYHON CTEHKI.

Bolina 6eCKOHEUHOCTH: aHTUOMOTUKU TPOTUB OakTepuii. MexaHu3Mbl 1EHCTBUI
aHTUOMOTHKOB. MEXKKJIETOUHAass KOMMYHHKalIMs Oaktepuil. YyBCTBO KBOpyMa.
JlaGoparopnas pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha damike 0e3 u ¢
nobasnenuss aHTHOMOTHKOBY HccnenoBarenbckas paborta «Ilomck MUKpPOOPraHu3MoB
00naarIuX aHTArOHUCTHYECKOH aKTUBHOCTBIOY.

[IpumeHenne Oaktepuii 4enoBekoM. KuHeTHueckoe onucaHue OHOCUHTE3A
MPOAYKTOB MHUKPOOpPraHu3Mamu. bakTepuu, KOTOpBIE MOIYT pasnararb IUIaCTHK.
Hccnenorarenbekas padota « BeraeneHne MOJIOYHOKHUCIIBIX OAKTEPUI, HCCIEA0BAHUE X
AKTUBHOCTW.

MuKpoopraHu3Msl B arpoOMOTEXHONOTHH. MICKYCCTBEHHBIE aCCOLMAIIMN PACTEHUI
¢ Mukpoopranuzmamu. Uccrnenoparenbckas padota «BeiaeneHue OakTepril moJIe3HbIX
JUTA PACTEHUIA .

3. Dykapuomuueckue O0pzaHusmMvl 6 OuomexHoaocuu (niecHeevie puobl,
opoicacu, sooopocau) (12 uacos)

[TnecHeBbIE TPUOBI MPOAYEHTHI OUOJIOTUYECKH AKTUBHBIX BEIIECTB.

OO0mias xapakTepUCTHKa APOMOKEH caxapoMHUIETOB. VMICTOpUs WCMOJIB30BAHUS
JPOCKEN B TPAIUIIUOHHON OMOTEXHOJIOTMH. TEXHOIOTUN BUHOJETUS U XJIEOOMECUEHUS,
CHENUAIM3UPOBAHHBIE pachl APOXCKEd. MeTaboau3M Iposxoked. Peakiys cnupToBOro
Opoxenus. JlaboparopHas paborta «Iloacder kneTok npoxcked B kamepe [opseBay.
JlaGoparopHast padota «OOHapyXKEHUE MPOAYKTOB CIMPTOBOrO OPOKECHHUSI: STHUIIOBOTO
cnupra W YIJIEKUCIOro rasa». [lofydyeHWe BTOPUYHBIX METAOOJIMTOB B APOAOKAX.
JIpOxcKK Kak MpoAyHEeHTh OMOTOMIMB. [TonmydeHue 1ENeBhIX OCTKOB B IPOMIKAX.

OcoOCHHOCTH BEr€TaTUBHOTO W TMOJIOBOIO Pa3MHOXKECHUS Y JAPOXCKEH, 3HAUCHUE
U3YUYEHUST MHTO3a W IMTOKWHE3a MJis ONTUMU3AIMH MPOLECCOB KYJIbTUBUPOBAHUS
JPOKKEBBIX ITAMMOB, MIOHUMAHUS MPUYUH MATOTEHHOCTH JPOACKEN 1 rpuOOB, MOUCKA
MUIIEHEH (QYHTUIUAOB UM pa3padOTKA HOBBIX JICKAPCTBEHHBIX MPEnaparoB.
JlaGoparopHass pabora «HaOmroneHue  pasMHOXKEHUS — APOACKEBBIX  KIIETOKY.
[Tpaktnueckas padota «llomydyeHue TBopora M Kedupa Ha OCHOBE MOJOUYHOKHMCIIBIX
Oaktepuity. [lpakruueckas pabota «OCHOBHBIE BHJBI KBaca M WX XapaKTCPUCTHUKA»
«JIpoXXoKM M MOJIOUHOKMCIIBIE OaKTepUHU, MPUMEHSEMBIE JUIsl MTPOU3BOJCTBA KBacay.
[Tpaktueckass pabotra «CpaBHUTEIbHBIA aHAIN3 Pa3BUTUS APOMOKEH B a3pOOHBIX W
aHadpOOHBIX  ychoBusix». [lpakTtuueckas pabora «MeToabl OLICHKM  CBOKMCTB



XJICOOMEKapHbIX IpoAcked. OCOOCHHOCTH MPUMEHEHUS MPECCOBAHHBIX, CYMIEHBIX W
WHCTAHTHBIX Apoxokeiy. MccmenoBarensckas padora «BnusHue (PU3HKO-XUMHYECKHAX
(akTOpOB HA Ka4eCTBO OMOTEXHOJIOTMUYECKON Mpoaykuuu (kBac, kedup, coip, xjied u
TP ».

Bopopocin — nepcnekTUBHBIA OOBEKT A TPOM3BOJACTBA O€NKa W yIIEBOJOB.
BUOTEXHOIOTMUECKHUE METO/Abl OUMCTKHA TBEPIBIX, JKUAKUX OTXOJOB U raz000pa3HbIX
OTXO0JI0B MPOou3BOACTB. CTOUHBIC BOABI. CXEMbl OYMCTKH. BHO(QUIBTPBI, a3pOTECHKH,
METAHTEHKH, OKCUTCHKH. AKTHBHBIA WJ W BXOAALIME B HEr0 MHUKPOOPraHU3MBI.
Hcnonb30BaHrue BOAOPOCITE B OYMCTKE CTOYHBIX BOA. MccnemoBarenbckas padota
«Bnusiaue pusrko-xuMmuueckux paktopos Ha poct Bogopocyu (Chlorella vulgaris)».

4. Hacneocmeennasa unghopmauyus (8 uacoe)

HacnencTBeHHOCT M1 MI3MEHYMBOCTD — OCHOBHBIE CBOWCTBA JKMBBIX OPraHU3MOB.
HUamenunBocTh. Buabl m3mMeHunBOCTh. [lpakTtuueckas padota «MoaudukanuoHHas
W3MEHUYUBOCTb (JIUCThS, UTOJKU C OJHOTO JEPEBA).

I'en — wMarepuaJbHBIA HOCUTENbL HACIECACTBEHHOCTH M M3MEHYMBOCTH.
HyknennoBble KUCIOTHL JIOKanu3anus reHeTHYECKOro Marepuana B KiIeTke. Jleenue
kneTok. Pemnukanus JJHK. OcHoBHas norma MosiekyasspHOi Ononoruu. TpanCcKkpunius.
Tpancnsuus. Mytaumu. [Ipaktrudeckas padora «I'€H — HHCTPYKUIMs N0 COOPKE KIETKU
(Ha Oucepe uimm KOHCTpyKTOpe)». [IpakTudeckas padora «MyTtaius Ha OyTtepOpoe
(JIr000H OOBEKT W3 MpeAblaylieid padoThl, TI€ WU3MEHEHUE MHCTPYKIUUA MPUBEAET K
W3MEHEHUIO BHEITHETO BUAA OOBEKTA).

5. Bupycoaozua. (6 uacoe)

[TonoxxeHne BUPYCOB B CUCTEME OPraHUYeCKOro Mupa. CTpyKTypa U XUMUYECKU I
coctaB BupycoB. Kiaccupukanms BupycoB. Penpoaykums BupycoB. I[Ipocmotp
JOKYMEHTAIBHOTO (priibMa O BUPycCax.

Bupycsl - Bo30yaurenu nHPEKIMOHHbIX 0one3Hel. OHkoBUpYCHl. bakreprodaru:
CTPOEHUE, CBOWCTBa, mpuMeHeHWeE. [IpakTuueckas padota. «MeToa pasBencHU»
[TpakTuyeckas pabora. « TutpoBaHue GakTepruoQarosy.

Buonorudeckre MeToabl 00pPbOBI C BUPYCAMHU.

6. I'ennaa unscenepus u ouomexuonozuu. (8 uacoe)

OcHoBbI TeHHOW mHX)eHepuH. Bektopa. Crnenuduyeckue GepMeHTh OaKTEPHiA.
[TpakTyeckass pabota «OHIOHYKIIEA3bl PECTPUKLIMK (paboTa € HYKICOTUAHBIMHU
NOCJIEAOBATENBHOCTAMU HA Oymare )».

buorexnonornu npoaykuum O€KOB B OaKTEPHATBHBIX KYJIBTypax. JlocTrkeHus
TCHHON MH)KEHEPHH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ajganTHBHOIO HMMMYHMTETa OakTepuil W apxe.



[TpakTudeckas padota «I eHHbie HOkHUIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare )»
I'MO. Metoapl nonyuenust I MO. Urpa-muckycceus « Beiurpail TpadT Ha CO31aHKE
I'MO».

7. buomexnonozuu 6 ycusomnoeoocmee (8 uacos)

JloMecTHKaIMs OCHOBHBIC IOMAUIHUE KUBOTHBIE, COBPEMEHHBIC SKCIEPUMEHTAX
M0 TOMECTUKAIIMK KUBOTHBIX (JIUCUIIA, HOPKA U JIP. — SKCICPUMEHTBI HAYYHOU IITKOJIBI
akanemuka bensera). Jluckyccus «JloMecTukaiusi, BCe JIM PacTEHUS W KUBOTHBIC,
KOTOPBIE JKUBYT PSJOM C YEJIOBEKOM MM OJOMAITHUBAIOTCA? MOXHO JM CUMTaTh
TapakaHa OJOMAIIHEHHBIM KMBOTHBIM 7%,

CoBpeMEHHbIE METOABl B KMBOTHOBOJICTBE. TPaHCIJIAHTAUsT SMOPHOHOB,
XUMEPHBbIC ~ KUBOTHBIC, KJIOHMpOBaHWe. [IpakTtuueckas padora «Mertoauka
KJIOHUPOBaHUS (MOJEIMPOBAHUAE HA OyMare).

OcHOBHBIE OOJIE3HW KUBOTHBIX M POJb MATOICHHBIX MHKPOOPraHW3MOB W
Mapa3uToOB B Pa3BUTUU 3a00JI€BaHUI TOMAIIHUX KUBOTHBIX U OCHOBHBIX Mepax OOPHObI
C HUMHU;, POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OPraHU3ME JKUBOTHBIX. 100U TEBHOE
1 MOOOYHOE (OTPHUIIATENIEHOE ) BO3ACHCTBUM aHTUOMOTUKOB HA OPraHU3M B XOJIE JICUEHUS
JKABOTHBIX, LEIN M 3aJa4d BETEpUHAPUU. BHOTEXHOJOrMST KOPMOBBIX MPENaparos.
[Tpaktueckas padota « CoCcTaB/ICHUE pallMOHA MUTAHUS >KUBOTHOTO, PACUET PACXOJI0B
Ha coacpxkanue». HccnemoBarenbekas pabota «OIGHKAa KAuecTBA  MOJIOYHOMH
POy KIIAWY.

8. buomexnonozuu ¢ pacmenuegoocmee (10 uacos)

OcHoBHBIE MeTOABI cenekumu. ['mOpuamzanusa. Dopmel oTtO0pa. OCHOBHBIC
HAIPABJICHUSI CEJIEKLIMU: YIYUYLNICHHE YPOKaWHOCTH, YCTOMUMBOCTH K OMOTMYECKUM W
abuotnuecknm (pakropam. [Ipakrnueckas pabora «BeipammBaem ropox. Kak nposectu
CKPELIMBAHUE Y TOPOXAY.

OCHOBHBIE MOIXOABI CEJICKIMA W OHOTEXHOJIOTMHM KYJbTYPHBIX PACTCHMIA,
['mOpuanzanus, oTAajJeHHas TUOPUIAN3AlUS, WCKYCCTBEHHBI OTOOp, TETEPO3MUC,
TpaHcpopMalLMs, MyTarcHe3, TeHETUYECKOE pelakTHupoBaHue). HMcropus cenexkuuu B
Poccun v Mupe, HCTOpUsE Pa3BUTHS BAKHEHIIUX COPTOB KYJIbTYPHBIX PACTEHUH.

Kak yenmoBek MoxkeT MOaUPUUMPOBATh pacTeHus? ['eHHAsI MH)KCHEPHS PACTEHUI:
UTo Takoe IeHEeTHYeCKas WHXKEHEpUs pacTeHuil. TpaHCreHHele pacTeHus. MeTtonabl
nosyueHus. OOpa3oBaHUe OMyXOJei y pacTeHril. ArpobakTepruaabHas TpaHCPOpMaLus:
Ti-nma3Mu el I'enbl T-J1HK. MOneKyIapHO-TEHETHYECKHE MEXaHU3MBI
TpaHcpopmanmu. ['eHeTmdyeckoe pengakTupoBaHue. COBpPEMEHHBIE MOAXOAbl U
JOCTWKCHHMSI TEHETUYECKOrO0 peaakTupoBaHus pacteHuid. [Ipaktmueckas pabGota
«I"eHOMHBIE HOXHHLIBI (MOAeMpoBanue padboTel cuctembl CRISP-Cas).

Ecte mm >xu3Hb B mnpoOupke? BHOTEXHONMOTUS KYJBTYPHBIX PACTCHUH.



HccnenoBarenbekass pabota «BelpammBaHue pacTeHWA B OPOOMpPKE  (MOXKHO
BOCIOJIb30BaTbCA  PE3ybTaTAMU MPEIABIAYIIAX OSKCIEPUMEHTOB TO COCTABICHHUIO
NUTATENIbHBIX PACTBOPOB IS PACTCHUMN ).

Moayab «MoseKy/JasipHble OCHOBbI (PH3HOJIOTHHM B (papMakoJorum» 9 kiace
(68 yacos)

1. @u3suonocuueckaa xumus. (20 uacoeg)

Beenenue. buorennsie snemenThl: oprasorensl: O, C, N, H. AktuBHble (POpPMBI
KUCJIOpOJa, X MOJYyYEeHHUE, HERTpaATU3aLiysl.

Makpo371EMEHTBI: MPOLICHT COJAEPKAHUSI B OPraHU3MeE, BBIMOJIHAEMAs (DyHKIUS,
colepkaHue B mpoAykrax nuranus. Ca2+ - cBsi3pIBaroUIMe OCIKW, NCTOHUPOBAHUE
KQJIBLIMSL, PETYJIALMS YPOBHS KaJblLMs B OPraHU3ME. TOPMOHBI NMOYEK. Mg — CTpOCHHE
XJI0poQHIIa, €0 aKTUBAIUS COJTHEYHOU SHEPTUECH.

MUKpPO3IEMEHTB: B KAKUX MOJIEKYJIAX COACPXKATCs, BBIMOJIHACMAs (yHKIUS,
COJIEp)KaHUe B MpoAyKTax nmuraHus. [1ocaeacTBus nepero3upoBKH MUKPOIIEMEHTAMMH.
Fe — ycBamBacMmble THUIIBI COCIMHEHUN >Kene3a. | eMONpOTEeWHBI, T'€MOLMAHMH,
uTOXpoMbl. Cu — YCBOCHHME M TPAHCIOPT MEOW. benku, coaepkamue MeEmb.
[Taromornueckue CMHAPOMBI MeHKe 1 BHITbCOHA, CBA3aHHBIE C META0OIM3MOM ME]IH.

TokcuuHble BJeMEHTHI [leproandeckoil CUCTEMBI Ui OpraHusma. BiusHue
HEJOCTATKA MAKPO U MUKPOSJIEMEHTOB HA )KUBBIE OPTAHU3MBI.

HccnenoBarenbekass  padora  «KonMuecTBEHHass  OLEHKA  COAEP KaHUS
MUKPO3IEMEHTOB WJIM BUTAMUHOB B MUILEBBIX TPOAYKTAX)»

Kupsl. 3a0051cBaHMsl YEIOBEKA, CBA3AHHBIE C HAPYLICHHUSIMHU XUPOBOTO OOMEHA.
JlucmmnuaeMumu.

YrneBoasl. 3a0oyieBaHMs YEIOBEKA, CBA3AHHBIE C HAPYLICHUSMH YIJIIEBOJHOTO
oOMeHa. CaxapHblii 1uadeT.

Benku. Ctpoenue. 3a00neBaHKs YETOBEKA, CBA3AHHBIE C HAPY LIEHUSIMU OETTKOBOTO
oOMeHna. OyHkimn 6enkoB. depmenTsl. Mexanusm aeicteus. Kinaccsl pepMEHTaTUBHBIX
peakumii. Kodepmentsl. [lpakTuyeckoe 3anarue «KauyeCTBEHHBIE PEaKIUUA Ha
OpraHMyecKue MOJeKyJbl»y. [lpaktnueckoe 3aHatme «JleHarypaums  OEIKOB)
ITpakTiueckoe 3auaTre «M3yyeHne akTHBHOCTH aMUJIa3bly.

ButamuHel >KHpOPacTBOPUMBIE, BOAOPACTBOpUMEIE. [IpeBpanicHue BUTAMUHOB B
aKTUBHbIE POPMBI KOHEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIE THIBI META0OMUYECKMX pEaKUuid. BHOZHEPreTHUECKUE MPOLIECCHI.
I'mukonmuz. [ukn KpebGca. Llenb nepeHoca 37€KTPpOHOB. OKUCICHHUE SKUPHBIX KHUCIOT.
Karabanusm amuHOkHCnoT. ['mokoHeoreHe3. CHHTE3 YIJIEBOIOB, OEJNKOB, KUPOB.
Merabonutnueckue 3adoneBaHusi. [lpaktmyeckoe 3aHatme «PemeHuwe 3amay  Ha
SHEPreTHYECKUI OOMEHY.

Krnerka. [lonstue MmemOpanbl. OyHkimn memOpaH. Buasl TpaHcnopra B KIETKY.



MemOpanHbie  opraHoubl. 3a00JICBaHHS  CBSI3aHHBIE C  HApyLICHUEM PadOTHI
MEMOPAHHBIX OpPraHesul, OOJE3HU HAKOIJICHWS. THIBI KOHTAKTOB MEXAY KJIETKAMMU.
3HAUEHUE MEXKKIIETOUHOM KOMMYHUKALUWM s 340POBbs Opranusma. lIpakthueckoe
3aHsTHE «J{Mamm3 (knerodka Tpayoe)y.

SAnpo.  VYpoBHM  yHakOBKM  XpoMaruHa.  XPOMOCOMHBIE — TEPPUTOPHHU.
HememOpaHHbIE Oprasoubl.

2. Monexkyaapuasa ouonozua. (20 uacos)

OCHOBHBIE BEXW PA3BUTHUS MOJIEKYJISIPHOM OMOJIOTHN.

HyxnennoBbie kucaoTel. OCHOBHBIE MPUHLMIBI CTpocHHMs. [IpakTnueckas paboTa
«Beiaenenne JIHK w3 Oanana». Ilpaktuueckas pabora «Mogenbs JIHK-opurammy.
[TpakTuueckass pabora «Omnpenenenue kauectBa mnpenaparoB JHK ¢ momonisro
cnekTpodoToMeTprn» (MPU HATMYMKA 000PY IOBAHHUS ).

MarpuuHble CUHTE3BL. Permkanus — OCHOBA KIIETOYHOTO AelieHus. [IpuHImIbl
permmkanmu. [Ipaktrueckas padora «PermkaTiBHAsS MalIMHA (MTPa-IEMOHCTPALIHS )».
[TpakTuyeckas pabdora «I1LIP (Moxens ammuukanms Ha Gymare )».

Mytauuu. Uro BeI3biBacT u3MeHeHus B crpoennn JHK. [IpuHumne! penapanuy.

Tpanckpunuus. [Ipakrrueckas padora «Cuna mpoMoTopay.

I'enetnueckuii koa. Ilpaktnueckas pabora «PemieHue 3aia4 HA TEHETHYECKUH
ko1 Tpancnsauus. [Ipaktnueckas padora «DonauHT OEIKOBY.

Opranusanuss T€HOMa BUPYCOB [IPOTMBOBHPYCHBIE CPEACTBA, MEXAHU3MBI MX
JNEUCTBHSL.

Opranuzanuss  reHoma  Oaktepudi  AHTHOAKTEpUAIBHBIE  MPENAPATHI.
Uccnenosarenbckas padota « PacnpocTpaHeHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPHIi»

Opranusanuss reHOMa J3yKapuoT ['eHOMHOe penaktupoBanue. lIpakTuyeckas
pabdota «PaboTa B COBpeMEHHBIX TeHETHUECKMX 0a3ax maHHbIX. [IpoBenenue In silico
aHanM3a NnoClIeI0BATENBHOCTEH TEHOBY .

3. @apmaxonozusn (28 uacoe)

[Tonsitue o nekapcrBax. [IpUHIMMBI MOAX0AA K MOWUCKY HOBBIX JIEKAPCTBEHHBIX
cpeactB. CKpuHUHT U ero Metoabl. MccnenoBarenbekas padora « OKCIEPUMEHTBI IO
OMPEACIICHUIO TOKCUYHOCTH BEIIECTB HA APTEMUAMSIX).

[Tytn BBeneHus JIC. dapMakOKMHETUKA JICKAPCTBEHHBIX BELIECTB. BcackiBaHue
(abcopOims) iekapcTB. OCHOBHBIE MEXAHU3MbI BCAChIBaHUS. TpaHCIOPT JIEKAPCTBEHHBIX
BEIIECTB. [ eHbl 1 Oesku nmepBoit ¢asel Onorpanchopmanmu. [yt BEIBEACHMS JIEKAPCTB
U3 OpraHuM3Ma. OKCKpeuuss W dSnauMuHanus. [eHsl m  Oenku  BTOpoH  (hasbl
ouotpanchopmaimu. dapMakoauHaMuKa. [J1aBHOE W TOOOYHOE, PE3OPOTUBHOE U
MECTHOE, IPSIMOE, HEMPSAMOE U PEPIICKTOPHOE ACHCTBHE.

Bunel B3aumonelictBus jgekapcTB. CHHEPrU3M M aHTAarOHW3M IMPH COBMECTHOM



JNENCTBUM JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHbIi CUTHATUHT. THIBI KJIETOYHBIX penentopoB. MeMOpaHHBIE:
VWOHHBIE KaHAJIbI, KATAIMTUYECKUE U COMPSHKCHHBIE ¢ G-O€nKamu; BHYTPUKJIETOUYHBIE:
LUTOIJIA3MATUYECKHUE U AepHbIE. MeXaHU3MBI JINTaHI-PELENTOPHOTO B3aUMOACHCTBHS.
CenekTUBHOCTh (M30MPATEILHOCT) JEHCTBUS, CBSI3b «XUMHUYECKas CTPYKTypa —
(hapMaKoIorunyecKas akTHBHOCTb BELICCTBY.

DapMaKkoJIIOrH4eCKOi MOAYJIALUN CUHANITUYECKON XOJIMHEPTUYECKON MEPEIayH.
MoJieKynspHbIi  ME€XaHW3M JEHCTBUS W (DapMakKoJIOTHYECKME CBoiicTBa M-
XOJIMHOOJIOKATOPOB, raHrauo010KaTOPOB u Kypapeno00HbIX CPEICTB.
dapMakoJIOrM4YecKas  peryjisius  akTUBHOCTM  QAPEHEPrHYEcKOro  CHHarca.
AJIPESHOMUMETHKH, aApPECHOOIOKATOPBI, cUMMAroauTuku. [lpaktmyeckas pabota
«BnusiHAE aApeHANMHA HA CEPACYHbIE COKPALICHUS (TPOrPaMMHOE 00ECIIEYECHHE ).

MounekynspHas (papMakosoruss AHTHAUICPTHYECKAX CPEACTB. [ MCTaMUHOBBIE
PELENITOPBL: THUMBI, MOJIEKYJIsipHas opraHu3anus. CTtaOumm3aropbl MeMOpaH TYUYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXAHNU3M JCHCTBHUS, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHUS,
TOYKH MPUJIOKECHUS NEACTBUS MTHTUOMTOPOB JIMIMUAHBIX MEAUATOPOB.

MexaHu3M ACUCTBHS W NMPUMEHEHUE MPEenaparoB, CTUMYIUPYIOLIUX MPOLECCHI
UMMYHHATETA. DapMakoIOTHYECKas XapakTepPUCTHKA WHTEPICHKHUHOB. IOJYYEHHUE,
MEXAHU3M ACHCTBHS, MpuMeHeHre. OCHOBBI NAaTO(GU3HOIOrMM OCTPO(PA30BOrO OTBETA,
Meauanys BocnajieHus. MoJIEKYJISIPHBIA MEXaHU3M IPOTUBOBOCHAIMTENILHOTO AEUCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTUBOBOCHAIUATEIBHBIX  CPEICTB.
[TpakTuyeckas pabora «['uCTOIOrNYECKUE MpenapaTbl IMMYHHONH CUCTEMBDY.

IToHsaTHe 0 HApKO3€ M HAPKO3HBIX mpenaparax. KiaeTouHslid U HEPBHBIIA HAPKO3.
dapMaKkoJIOrMYeCKass XapaKTEPUCTHKA OTIENBHBIX TIPYNIl  HApPKO3HBIX  CPEICTB.
[TocrenoBaTenbHOCTh JEHCTBUSL HA UEHTPalbHYIO cucteMy. Ilpakthueckas pabota
«I'mecronornyeckue npenaparsl HEPBHON CUCTEMBDY.

dusnonornyeckuii coH; ¢a3pl cHa. Buapl HapywmeHuit cHa IloHstue o
MEIMKAMEHTO3HOM CHE M CHOTBOPHBIX Mpenaparax (TMMHOTUKAX ).

MonexkyJsipHbIE  aCEKThl HOUMUENnUuU.  OnuarHele PELENTOPb, WX THIIBL.
OHKeQamHbl U SHAOPPUHBI - SHAOTEHHBIE JIMTAHIbI OMTMATHBIX PEUENTOPOB.

AHTUINICUXOTUYECKOE JICHCTBUE, BIMSHHAEC HAa (PYHKUHIO SKCTPANAPAMUIAHON
CUCTEMBI, SMOLMOHAIbHYIO c(epy, PBOTHBIA LEHTP, apTePUAIBHOE JNABJICHUE, LEHTP
TEPMOPETYIALMU. MOJIEKYJISIPHBIE MEXAHU3MBI JIEWCTBUS HEWPOJIENTUKOB, BIUSHUE HA
N0(paMHUHOBBIEC, CEPOTOHUHOBBIE, AAPEHO- U THCTAMUHOBBIEC PELICTITOPHI, UX ACHCTBUEC HA
KJIETOYHBIE MEMOpPaHbI, HAa JECNOHHPOBAHME TKAHEBBIX MOHOAMUHOB. [loTeHuman-
3aBHCUMBIC HATPUEBBIC KAHAJTBI KAK MULIEHH ACHCTBHAS MECTHBIX aHECTETUKOB. CIOCOOBI
WHTAOWPOBAHUS TOTEHIUAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMHM AHECTETHKAMMH.
[TpakTuueckass pabora «Kapra oskcnpeccun J0QaMHHOBBIX W CEPOTOHMHOBBIX
PELENITOPOB B MO3re Mblliei». MccnenoBarenbekas pabota «lloBeaeHYECKHE TECTHI HA



peiOkax Danio rario. Cpemio-temHas kamepa». HWccnenoBarenbckas paboTa
«IToBeneHueckue TecThl Ha peIOKax Danio rario. OTkpeITOE nojey. MccnenoBarenbekas
pabota «IloBeneHueckue TecThl Ha peiOKax Danio rario. CtaliHOE MOBEACHUC .

Moayab «MoseKy/JIsipHbIe OCHOBBI cesiekiun» 9 kaace (68 1aca)
1. Moaexynapuaa ouoaozua. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHON OMOJIOTHN.

HyxnennoBbie kucnotel. OCHOBHBIE TPUHLMIBI CTpocHU. [IpakTnueckas padora
«Boinenenne JIHK w3 Oanana». Ilpaktuueckas pabdota «Mogens JIHK-opurammy.
[TpakTuueckass pabora «Omnpenenenne kauectBa mnpenaparoB JHK ¢ nomonisro
cekTpooTOMETpHIY (MPU HATMYUK 000PYIOBAHMS ).

MarpuuHble CUHTE3BI. Permkanus — 0CHOBA KJIETOYHOTO AeiieHus. [IpuHImnbl
permikanuu. [Ipaktudeckas padota «PermkaTiBHas MalMHA (MTPa-IeMOHCTPALIMS )».
[TpakTuueckas padora «I1LIP (Moxens ammmpukanys Ha Gymare )».

MyTaumu. Uto BbI3bIBacT u3MeHeHus B crpoennn JHK. [IpuHumne! penapanuy.

Tpanckpunuus. [Ipaktnueckas padora «Cuna mpoMoTOpay.

I'enetnueckuii kon. Ilpaktnueckas pabora «PemieHue 3a7a4 HA TEHETHYECKUH
koq» Tpancnsauus. [Ipaktnueckas padora «DonauHT OEIKOBY.

Opranusanuss TeHOMa BUPYCOB [IPOTMBOBHPYCHBIE CPEACTBA, MEXAHU3MBI MX
JNEUCTBHSL.

Opranuzanuss  reHoma  Oaktepuii  AHTHOAKTEpUAIBHBIE  MPENApATHI.
Uccnenosarenbckas padota « PacnpocTpaHeHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPHIi»
Opranuzanus reHoMa 3ykapuoT ['eHoMHOe penaktupoBaHue. [IpakThueckas pabota
«PaboTa B COBpeMEHHBIX reHeTHUECKMX 0a3ax maHHbIX. [IpoBenenue In silico ananmsa
MOCJIEIOBATEIBHOCTEN T€HOBY .

2. Monexkyaapusie ocHoewt 2enenuku (20 uacoeg)

[Tpenmer renetmku. Kparkas uWCTOpHst  pa3BUTHSL  TMPEACTABICHUS O
HACJICICTBEHHOCTH.

OT rena K mpU3HaKy: Kak pacKpacuth kota. Uto Ttakoe npusHak? [IyTe OT reHa no
npu3Haka. Myrauuu. Aumenu. ['eTepo3urotel M TOMO3WTOTHL. JIOMMHAHTHBIE U
peueccuBHble  ayienn.  PoneBas wurpa  «Ammenwy.  MccnenoBarenbCKUi  MPOEKT
MyTareHHbie (paKTopsbI.

['eHBl cTposT OpraHW3M. BKIIFOYEHME W BBIKIIOUEHHE OONBIIOro HabOpa T'€HOB.
Kak kjieTkr NOHMMAroT, Kakue TeHbl JOKHBI paboTatk. Ponesas nurpa « Cyapda KIeTKmy.
['ensl-nepekimouarenu. [IpakTnueckoe 3agaHue « AJITOPUTMBIL AJTs KIIETOKY.

JIMCKPETHOE HACIEIOBAHME MPU3HAKOB. 3aKOHBI MEHIENS. OJWH T€H - OJIMH
npu3Hak. CxeMa CKpeluuBaHUs. 3aKOH €IuHOO0Opa3us TMOPUIOB MEPBOTO MOKOJEHUS.
[TpakTuueckoe 3ananue «EnmHooOpa3ve mepBOro MOKOJEHUS. 3aKOH PACIIETICHUS



NPU3HAKa BO BTOPOM NOKOJeHUM. [Ipaktnueckoe 3ananue «PacuiermieHne B0 BTOPOM
NOKONeHUNy. MlccnenoBarenbCkuii mpoeKT «3aKoHbl . MeHaens B 3KCIIEPUMEHTEY.

3akoHbl MeEHJENs: HECKOJIbKO TE€HOB - HECKOJIbKO MPU3HAKOB. J(MruOpuaHOe
cKkpemBaHue. HeszaBUCMMOE PpacxoKaeHUE XpoOMOcOM. lIpakTmueckoe 3amaHue
«Pemerka Ilenneray. CuerieHHOe HaCIe10BAHHUE.

B3anmoneiictBue TeHOB. AJENbHOE W HeauenbHoe. [IpakTuyeckoe 3aHsATHE
«B3anmonelcTBIS TEHOB (MOJETMPOBAHUE CUHTE3A U TPAHCIIOPTA MUTMEHTA B KJIETKY )»

Onpenenenne nona. [lomoBeie xpomocombl. Camiibl U caMKh. Briusiaue (pakTopos
OKPY>Karolel cpenpl. XPOMOCOMHOE onpeaeneHue nosa. [lomoBeie XpOMOCOMBI
[TpakTnueckoe 3amanue «HacnemoBanuwe, cuenneHHoe ¢ nojaom». [Ipobmema
JOTIOTHUTENBHON X-XPOMOCOMBI Y JKEHIIMH. TPEXIBETHBIE KOLIKH.

3. Monexyaapuwie ocHoebl ceaekuyuu (28 uacos)

['enbl B nonymAnusax: BenuKoe pasHosecue. [lonyisanus. HacToTel BCTpe4aeMOCTH
NpU3HaKa U ajiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktudeckoe 3aaanue «HacTtoThl
alened, TeHOTUNOB W (eHOTUIOBY. MccienoBarenbCkuii  MPOEKT  «AHAIU3
TEHETUUYECKOM CTPYKTY Pl NOMYJISIMA (HAa OCHOBE 3aKOHA Xapau-BaliHbepra)y.

[Tonynsiuuy MEHSIOTCSA: YUCIICHHOCTh, MATPALMS U BBIOOp cympyra. MakTopsl,
KOTOpBIE BBIBOJAT MOMYJSIUUI0 W3 paBHOBeCHs Xapau-BaiinOepra. UYWCIEeHHOCTH
nonyjsiiuu. Ponesas wurpa «Oddexkrt ocHoBatensy. PoneBas wurpa «Oddekt
OyTBUIOYHOTO Topybilika». Jlpeld renoB. Myrtaumu. HeciywaitHoe CKpelmMBaHUE.
Hzonsaums.

[Tonynsiuum ~ MEHSIOTCA:  €CTECTBEHHBIM  0TOOp. MexaHusm — OeicCTBUS
€CTECTBEHHOTO 0TOOpa. [Bmxkymmii or6op. Ponesas urpa « EctecTBeHHBII 0TOOPY.

MonudukanronHas WU3MEHYHBOCTb. Craructrueckue 0COOEHHOCTH
Moau(puKalMOHHOM m3MeHUnBOCTH. UccnenoBarenbekue padotel «MoanpukannonHas
M3MEHYMBOCTH PACTEHUI B MPEAECIIAX BALIETO MECTA )KUTEIbCTBAY.

HacnenoBanue KONMYECTBEHHBIX MPU3HAKOB. KOJIMYECTBEHHBIE TPU3HAKU.
CpenoBasi u»BMEHYMBOCTH NMpu3HaKa. KoagpuuueHt HacieryemMocTu mpusHaka. OTBET Ha
or0op. IloMCK T€HOB KOJNHMYECTBEHHBIX MNPU3HAKOB. OTHOHYKJIECOTUHBIC BaPHAHTHI
reHoB. JIHK-uun. [10JJTHOr€HOMHBIN aHAJIM3 aCCOLAAIAM.

«OmMb» Haa reHoMmoM. [loctreHomuas 3pa. OOpatHas reHeThka. « OMHUKCHBIEY
uccieaoBanus. [Iporeom, Meradosiom. [TpakTuueckoe 3ananue « ArpOHOMBIY.

JloMecTuKanms ¥ LEHTPBl T€HETUYECKOro pasHooOpasms. [lowcku pacteHuii
«XOpOLIMMW» MPU3HAKAMH JJsl 4eJIOBeKa. LIEHTpbl TEHETHYECKOTO Pa3HOOOpas3usl.
Hukonaii Meanosuu Bapunos. Cenekiusi. KomOMHaIMOHHAs U TUOpUIHAS CEIEKIHSI.
I'ereposuc. Ilpaktnueckoe 3amaHue «['OMOIOTMYECKUE PpAAbl  HACIECICTBEHHOM
U3MEHUYMBOCTI.

CoxpaHuTh M M3YUYUTh F€HBI, YTOOBI MEHATH Oyaymee. Kak nmpaBHIIbHO XpaHHUTH



reibl.  KONMEKIMM  TEeHETMYECKMX  pecypcoB  pacteHuwid. [lpaktukym — w/mnum
UCCIIEIOBATENbCKHIA TPOEKT «MeETobl KyJIBTHBUPOBAHUS In VIO I COXPaHEHUS
TEHETHYECKUX PECYPCOB PACTCHUN U U YCKOPEHHON CEIEKIIUNY.

I'eHeTnueckue LEHTPBl B Hallel cTpaHe. [ e 3aHUMAarOTCsd TIEHETHKON |
TEHOMUKON JUTS HYKI CEIIBCKOTO X035HCTBA.



NAAHNPYEMBDIE PE3YJIBTATDI
OCBOEHWNA KYPCA BHEYPOUYHOW AEATE/IbHOCTW

3aHATUA B pamkax MporpamMbl HanpaBfieHbl Ha o06ecrneyeHne [AOCTUKEHUS
LUKOMIbHUKaMW  CNeaytowWwmx  ANYHOCTHbIX, MeTanpeaMeTHbIX W MpPeAMETHbIX
obpa3oBaTe/bHbIX Pe3y/bTaToB.

JINYHOCTHBbIE pe3ynbTaThbl:

B cthepe rpa>kgaHCKOro BOCMUTAHWA:  FOTOBHOCTb K  KOHCTPYKTUBHOWA
COBMECTHOW AeATeNbHOCTU NPU BbINOIHEHWUW UCCNEA0BaHNIA U NPOEKTOB, CTPEM/IEHNE K
B3aVIMOMOHMMAaHMIO U B3aUMOMOMOLLIN.

B cthepe naTproOTUYECKOro BOCMMTAHNSA: OTHOLLEHUE K BMONOTNMN KaK K BaXXHOM
COCTaB/AWOLLENA KyNbTypbl, FOPAOCTb 3a BKAAA4 POCCUMCKUX U COBETCKMX YYEHBbIX B
pasBMTUE MMPOBOI BMONOrNYECKOW HayKW.

B cthepe AyXOBHO-HPABCTBEHHOINO BOCMMTAHUSA: rOTOBHOCTb  OLIEHMBATb
NoBeAeHMe N MNOCTYNKW C MO3ULUMM HPABCTBEHHbLIX HOPM W HOPM 3KONOrMYECKOWA
KyNbTypbl; NOHMMaHNE 3HAYMMOCTM HPABCTBEHHOIO acnekTa AesaTeNbHOCTM YeN0BeKa B
MeauLnHe 1 6ronorun.

B cdhepe aCTETMYECKOrO0 BOCMMTAHUA: MOHUMaHWE  ponu Guonornn B
(hOpMMPOBAHNN 3CTETUYECKOM KYNbTYPbl IMUYHOCTW.

B cdepe usmyeckoro socnuTaHus, (HOPMUPOBAHWUA KyNbTYpPbl 3[40P0BbA M
3MOLMOHANbLHOro 6narononyyns: OTBETCTBEHHOE OTHOLLUEHWE K CBOEMY 3[40POBbI U
yCTaHOBKa Ha 3[10p0BbIii 06pa3 XM3HW (340POBOE NUTaHMe, COOMOAEHNE TMTUEHNYECKNX
NpaBun 1 HOpM, cbanaHCUPOBaHHbIN PEXNM 3aHATUIN U OTAbIXa, PErynsipHas gusnyeckas
aKTMBHOCTb); 0CO3HaHME NOCNeACTBUIA 1N HENPUATINE BPEAHbIX NPUBbIYEK (ynoTpebneHne
anKoronsi, HapKOTWMKOB, KYpPeHME) W WHbIX ¢opm Bpeda ANd  (PU3NYECKoro wu
MCUXMYECKOro 340P0Bbs; COOMOAeHMEe npaBu 6e30MacHOCTU, B TOM YUC/E HaBbIKM
6e30MacHOro noBefeHus B NPUPOAHON cpefe; ChopMUPOBAHHOCTL HaBblKa petiekcum,
ynpaB/ieHne CO6CTBEHHbLIM 3MOLMOHANbHBIM COCTOSIHUEM.

B ctepe TpyaoBOro BOCMMTAHUA: aKTUBHOE y4acTWe B PeLleHUN MPaKTUYECKNX
3afa4y (B paMKax CeMbW, LLKOMbl, ropoaa, Kpas) 6GMOMOrMYECKOM W 3KOOrMYECKOi
HanpaBNeHHOCTU, MHTEPeC K MNPaKTUYEeCKOMY W3YYEHUO MPOQECCUil, CBSA3aHHbLIX C
omnonornen.

B cdepe 3KONOrMYeCKOro BOCMMTAHWA: OPUEHTaUUsi Ha MPUMEHEHME
6M0N0rMYeCcKNX 3HaHWI NPY peLLeHnm 3afa4 B 061aCTV OKPYXKatoLLein cpefbl; 0CO3HaHMe
3KO/1I0rMYecKnX nNpobnem n nyTen UX peleHns; roTOBHOCTb K y4acTU0 B NPaKTUYeCKOW
AesTeNbHOCTM 3KONOTMYEeCKON HanpaB/EHHOCTMW.

B cdepe MNOHMMaHMS LEHHOCTW HAy4yHOro MO3HaHWA: OpueHTauMs Ha
COBPEMEHHYHK) CUCTEMY Hay4HbIX MpeAcTaBfeHNiA 06 OCHOBHbIX GMOMNOrMYECKNX
3aKOHOMEPHOCTAX, B3aMMOCBS3AX YeNioBEKa C MPUPOAHOM M CcouManbHOW Cpepow;



NOHMMAHUE POJIM OMOJIOTMYECKOH Hayku B ()OPMUPOBAHUM HAYYHOTO MHUPOBO33PCHHS,
Pa3BUTHE HAYYHOW JHOOO3HATEIBHOCTH, MHTEpPECAa K OMOJIOTMYECKON HAyKe, HABBIKOB
UCCIIEIOBATENLCKOM NEATETbHOCTH.

B ctepe aoanmayuu x USMEHSIOWUMCS YCIOBUIM COYUANLHOL U NPUPOOHOT]
cpeOvi: ANCcKBaTHAS OLCHKA M3MECHSIOIIUXCS  YCJIOBHI, MPUHATHE  PELICHHS
(MHIMBUAYAIIbHOE, B TPYMIE) B M3MEHSIOIIMXCS YCIOBHSX HA OCHOBAaHMM aHAJIA3A
OMONOTrMYECKON MH(POPMALINK, INTAHUPOBAHUE  NCHCTBUH B HOBOWl  cHUTyaluu
HA OCHOBAHWM 3HAHWI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHbIe pe3yabTaThI:

B cghepe osnaodenusi ynugepcanvHviMu YyeOHbIMU NO3HABAMETbHBIMU OCUCMEUSIMU:
bazoBble Jlornueckre ACHCTBHUS:

® BBIABIATH M XAPAKTEPU30BATH CYIIECTBEHHBIC MPHU3HAKA OMOJOTMYECKHX
O0OBEKTOB (SIBJICHUH ),

® YCTAaHABIMBATh CYIICCTBCHHBI NpH3HAK KilacCH(PUKAMK  OMOJOTMYECKUX
OOBEKTOB (SIBJICHUM, TPOLECCOB), OCHOBaHUS Jyisi OOOOIIEHUS W CPABHEHMS,
KPUTEPHAX TPOBOAMMOI0 aHAJIN3A,

® C YyY4ETOM NPEUIOKCHHONH OMOJOTUYECKON 3a1auil BBISBISITH 3aKOHOMEPHOCTH U
OPOTUBOPEUMS B paccMarpuBacMbiX (akTax W HAOMOACHUSX, Mpeasararb
KPUTEPHH JUTS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHUBOPEYUMIA,

® BBISBIATh JASPUINATHI HHPOPMALMK, JAHHBIX, HEOOXOAMMBIX Il PEUICHUS
IMOCTABJICHHOM 3a/1a4H,

® BBIABJIATH MPUYUHHO-CICACTBEHHBIE CBS3M TP H3YYEHHH OMOJOTHYECKHX
SBJICHUHA W TPOLIECCOB, AENaTh BBIBOJAbI C HCIOJIB30BAHUEM JACTYKTUBHBIX W
WHIYKTHBHBIX YMO3AKIFOUCHAN, YMO3AKITIOUEHUH 0 aHAIOrWH, (OPMYJIMPOBAThH
TUIOTE3bI O B3AUMOCBS3SIX;

® CaMOCTOSITENIBHO BBIOMpaTh CHOCOO penieHus y4eOHOW OMOJIOTMYECKON 3aaauv
(CpaBHMBATh HECKOJILKO BAPUAHTOB PEIICHUS, BHIOMPATh HAUOOJIEE MOIXOIAIIUI
C YUETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbIe UCCIIENOBATENBCKUE ACHCTBHUS:

® JCIOJB30BATH BOMPOCH! KAK MCCIEN0BATENBCKHI MHCTPYMEHT MO3HAHMS,

e (opMynHpPOBaTH BONPOCHI, (PUKCHPYIOIIME PA3PBIB MEXKIY PEATbHBIM U
JKEJNATEIbHBIM ~ COCTOSSHUEM  CHUTyalluM, OOBEKTa, W  CaMOCTOSITEIILHO
YCTaHABJIMBATh UCKOMOE U JAHHOE,

e (QopmupoBaTh  TUMOTE3Y 00  MCTUHHOCTH  COOCTBEHHBIX  CYXKJICHWA,
apryMEHTHPOBATh CBOIO MO3ULUIO, MHEHHE,

® TPOBOAMTH MO CAMOCTOSATENBHO COCTABJIEHHOMY IJIAHY HAOIFOIEHUE, HECTOKHBIN
OMOJOTrMYECKH SKCIEPUMEHT, HEOOJIBIIOE HWCCIIECIOBAHUE TIO YCTAHOBIECHUIO
0COOEHHOCTEHN OMOIOrNUYECKOro 0OBEKTA (TPOLECCA) U3YUEHMS,

® TPUYMHHO-CJIECACTBEHHBIX CBA3CH M 3aBHCHMOCTEH OMOJIOTHYECKMX OOBEKTOB
MEXKTY COOOI;




OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH MH()OPMALHIO, MOJYUYCHHYIO B
X0/1¢ HAOMIOAEHUS M DKCIICPUMEHTA,

CaMOCTOSITENILHO (HOPMYMPOBaTh OOOOUICHUS W BBIBOABI MO PE3yJbTaTam
NPOBEAEHHOTO HAOIOJCHUS, SKCIICPUMEHTA, BIAACTh MHCTPYMEHTAMHU OLECHKH
JOCTOBEPHOCTH MOJTYUYCHHBIX BBIBOJAOB M 000OIIEHMIA,

NPOrHO3MPOBATH BO3MOXKHOE NalbHENIIEE pa3BUTHE OMOJIOTHYECKHAX MPOLIECCOB U
WX MOCJENCTBUS B QHAJIOTUYHBIX WM CXOJHBIX CUTyalusX, a TAKKE BBIIBUIATH
NPEANONIOKEHHS 00 X PA3BUTHU B HOBBIX YCIOBHSX M KOHTEKCTAX.

Pabota ¢ nHbOopMarmeii:

NPUMEHSTH PA3JIMYHBIE METO/bBI, HHCTPYMEHTHI M 3alTPOCHI TIPU MOUCKE U 0TOOpE
Ononornuyeckoii MH(pOpPMAUMKM WM JAHHBIX W3 MCTOYHUKOB C  YYETOM
NPEIIOKEHHOM yUeOHOH OMOIOTMYECKOH 3a/1a4M;

BBIOMpAaTh, AHAJIM3UPOBATh, CHCTEMATU3UPOBaTb WM  MHTEPOPETUPOBATH
OMOJIOrMYECKY 0 MH(DPOPMALMIO PA3IMYHbBIX BUOB U (POPM MPENCTABICHUS,
HaXOJUTh CXOJHBIE APTYMEHTHI (MMOATBEPYKAAIOIIAE WA OMPOBEPTAIOLINE OJHY U
Ty K€ UACH0, BEPCUIO) B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;
CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHY O POPMY NMPEACTABICHUS HHPOPMALIHU U
WJUTIOCTPUPOBATH PEIIAEMBIC 3aJa4H HECTIOKHBIMHM CXEMAMH, TUarpaMMamMu, WHOU
rpauKoit U1 UX KOMOUHAIUSMH,

OLICHMBATh HAAEKHOCTh  OMOJOTMYECKOW HMH(POpPMALMM 1O  KPUTEPHUSIM,
NPEATIOKEHHBIM YUHATENEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATENBHO,
3alOMUHATE U CUCTEMATU3UPOBATH OMOJOTMYECKY 0 MH(POPMALIHLO.

B chepe oenaoenus ynusepcaivvivu y4eOHbIMU KOMMYHUKAMUGHBIMU OClCEUIMU
Obmienne:

BOCIPUHUMATh M (POPMYJIMPOBATH CYXKACHUS, BbIPAXKaTb AMOLMH B IMPOLECCE
BBIMOJIHEHUS MPAKTUYECKUX U JIAOOPATOPHBIX padoT;

BBIPAKATh c€0s (CBOKO TOUKY 3PEHUS) B YCTHBIX M MACbMEHHBIX TEKCTAX;
pacro3HaBarb HEBepOaJIbHBIE CPEACTBA OOLICHWS, TIOHMMAThb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, 3HAaTh W PACMO3HABaTh MPEANOCHUIKA KOH(PIMKTHBIX
CUTYAlMi U CMITYaTh KOH(IUKTHI, BECTH EPETOBOPHI,

NOHMMAaTh HAMEPEHHS JPYTHX, MPOSBIATh YBAKUTEIBHOE OTHOUICHUE K
COOECEIHUKY U B KOPPEKTHOM opme GOpMYTMPOBATH CBOM BO3PAKEHHS,

B XOJIE AMAJIOTA W/WJIM JUCKYCCHH 33/1aBaTh BOMPOCHI O CYLIECTBY 00CYKIAEMOM
OMOJIOTMYECKONH TEMbl M BBICKA3bIBaTh WJCH, HAIICJICHHbIE HA PELICHHUE
OMOJIOTMYECKOM 3a/1au ¥ NOIEP’)KaHUE OaroKenareabHOCTH OOIICHMS,
COMOCTABJIATh CBOU CYXKICHHSI C CY>KICHUSMHU JPYyTUX YYaCTHUKOB JMAJIOra,
0oOHapy>KUBATh Pa3nums U CXOACTBO MO3UIIHIA;

nyONUYHO MPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO OMOJOTHYECKOrO OIbITA
(3KCIIEPUMEHTA, UCCIICIOBAHUS, IPOEKTA),



CaMOCTOSITENILHO BBIOMPATh (POpPMAT BBICTYIUICHUS C yUETOM 3a/1a4 TPE3CHTALIMA U
OCOOCHHOCTEH ayMTOPHA W B COOTBETCTBUM C HUM COCTABJISITH YCTHBIE W
MACbMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WILTFOCTPATUBHBIX MATEPUATIOB.

CoBMecTHAas NeATENLHOCTE (COTPYIHUYECTBO ):

NOHMMATh W HCIOJIb30BaTh MPEHMMYLICCTBA KOMAHAHOW M WHIWBUAYAJIbHOU
paboThl MPU PEUICHUN KOHKPETHOM OMONOrnyeckoil mpoOiembl, 0OOCHOBHIBATH
HEOOXOIMMOCTh MPUMEHEHHSI TPYIIIOBBIX (POPM B3aMMOJCHCTBUS MTPU PEUICHAN
MOCTAaBJICHHOM yueOHOM 3a1a4u;

NPUHAMATH LIETb COBMECTHOM NEATENBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBUS MO
€€ JOCTHXKCHUIO: PacHpeleisiTh POJM, JAOTOBAPUBATHCS, OOCYXAATh MPOLECC U
pE3yNbTaT COBMECTHON pabOTHI;

yMETh 0000IIaTh MHEHHMS HECKOJIBKMX JIFOACH, MPOSBIATH TOTOBHOCTH
PYKOBOJIUTb, BBHITIOJIHATH MOPYYEHUS, TOAUAHSITHCS,

MJJAHUPOBATh OPraHU3alMK) COBMECTHOW paldOThI, OMPEAENATh CBOK POib (C
YYETOM MPEANOUYTEHHIA W BO3MOKHOCTEH BCEX YYaCTHHKOB B3aUMOJCHCTBUSA),
pacrpeaenarh 3a1a4d MEXKIY WICHAMH KOMaH[bl, YY4aCTBOBaTh B TPYIIOBBIX
(dopmax paboThl (00CYKIAEHUS,, OOMEH MHEHUSIMU, MO3TOBBIE IIITYPMbI U UHBIE),
BBITIOJIHAITH CBOKO YaCTh PaOOTHI, JOCTUTaTh KAYECTBEHHOTO PE3YJIBTATA [0 CBOEMY
HAITPABJICHUIO U KOOPAMHHUPOBATh CBOW JACHCTBHS C APYTUMHU YWICHAMH KOMAH/IBI,
OLICHMBATh KAa4eCTBO CBOEr0 BKIaga B OOIMMWI NOPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHBIM ~ YYAaCTHUKAMM  B3aUMOJCHCTBUS,
CPABHHMBATh PE3YJIBTATHI C HCXOAHOM 3a4aUeii M BKJIAJ K&KIOTO YJIeHA KOMaHIbl B
JOCTHKEHHE PE3YJbTATOB, Pa3dciisiTh C(Hepy OTBETCTBEHHOCTH W MPOSBIIATH
TOTOBHOCTH K MPEAOCTABIICHUIO OTUYETA TIEPE] TPYIIIOIA;

OBJIAJIETh CHUCTEMOW YHHUBEPCAIBHBIX KOMMYHHUKATUBHBIX ACHCTBUN, KOTOpasd
o0OecreunBaeT C(HOPMHUPOBAHHOCTH COIMUAIBHBIX HABBIKOB W 3MOILMOHAJIBLHOTO
WHTEJJIEKTA IKOJbHUKOB.

B cghepe o06radenus yHugepcanibHuIMU YYEOHbIMU PeSYISIMUCHBIMU  OCTICIBUSMIUL
CaMoopraau3arms;

BBISIBJISITH MPOOJIEMBI Ui PEIIEHUS B SKU3HEHHBIX W YYEOHBIX CHTyalMsX,
UCIOJb3Ysl OMOJIOTHYECKUE 3HAHMS,

OPUEHTUPOBATHCS B PA3JIMYHBIX TOJX01aX TPUHATUS PELICHUI (MHIUBU Y AJTIbHOE,
NPUHITHE PELICHUS B TPYIIIE, NPUHATUE PEIIEHUH TPYIION ),

CaMOCTOSITENIbHO COCTABJISITh AJNTOPUTM PELICHUS 3anaud (MM €ro 4acThb),
BBIOMpAaTh CMoco0 peuicHus ydeOHOW OMOJOrMYECKOH 3aJauud ¢ YYETOM
UMEIOIIUXCI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
npeagaracMble BApUAHTBl PEIIEHUIA,

COCTaBJIATh IUIAaH JACHCTBHNA (TUIaH pealv3alud HAMEUEHHOTO alropuTMa
PELICHUS), KOPPEKTUPOBAaTh MPEAJIOKEHHBIA AJITOPUTM € YUYETOM MOJYyYCHUS
HOBBIX OMOJIOTHUECKUX 3HAHUI 00 M3y4aeMOM OMOJTOTHYECKOM OOBEKTE;

JieNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.



CaMOKOHTPOJIb (pediekcus):

® BJAJCTh CNOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBALMH U PEIICKCHH,

® JaBaTh A/ICKBATHYIO OLICHKY CUTYallMU U MPEJIAraTh IJIaH €€ N3MEHECHHUS,

® YUYUTHIBATh KOHTEKCT U MPEABUIETH TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU
pelicHu  y4eOHOM  OMONOrMYecKoW 3ajaud, AananTUPOBaTh PEUICHHE K
MEHSFOIIUMCST OOCTOSITENLCTBAM,

e OOBSACHATH MPUYMHBI JOCTH)KCHUS (HEAOCTUKCHHSI) PE3YJIBTATOB AEATEIILHOCTH,
JaBaTh OLEHKY NPHUOOPETEHHOMY ONBITY, YMETh HAXOAUTh MMO3UTUBHOE B
MIPOU3OIIEAIIEH CATYALNH,

® BHOCHTh KOPPEKTHBBI B JEITCIILHOCTH HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MEHUBIIMXCS CUTYalUH, YCTAHOBJIEHHBIX OIMOOK, BO3HUKIIUX TPYAHOCTEIH;

® OIICHABATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBHUSIM.

OMOIMOHATbHBIA WHTEJUICKT:

® pa3nuuaTh, Ha3bIBaTh M YOPABJSATH COOCTBEHHBIMH HSMOLUSMH M 3MOLMIMHU
ApyTUX;

® BBISBJIATH U AHAJTU3UPOBATH MPUUUHBI IMOIHIA;

® CTaBUTh ce€0s HA MECTO OPYroro 4YejOoBEKa, MOHUMATh MOTHUBBI U HAMEPCHUS
ApYTOro,

® PEryJIMpoBaTh CNOCOO BBIPAXKEHUS SMOLIUN.

o [Ipunsarue ceOs U IPyrux;

® OCO3HAHHO OTHOCHTBHCS K IPYTOMY YEIOBEKY, €0 MHEHHMIO;

e MpU3HAaBaTh CBOE MPABO HA OLIMOKY U TAKOE K€ MPaBoO APYroro;

® OTKPBITOCTb Ce0E U APYTUM;

® 0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJIAJIETh CHCTEMOM YHUBEPCABHBIX YUEOHBIX PETYJIATUBHBIX ACHCTBHIA, KOTOpast
obOecneunBacT (HPOPMUPOBAHUE CMBICTOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), M >KM3HEHHBIX HABBIKOB JIMYHOCTU (YMPaBIECHHS COOOIA,
CaMOJUCLUIIMHBL, yCTORYMBOTO MOBEACHHUS ).

IIpenmeTHblIe pe3yJbTaThl OCBOCHHS MPOTPAMMBI
B no3znaBarenbHOM (MHTEUIEKTYaJIbHOM ) cdepe:

— TOPHOOPETEHUE OMBITA MCIOIB30BAHUS METOJOB OMOJIOTMYECKON HAYKHU C LEIBIO
U3ydYeHUs: OMOJIOTMYECKUX OOBEKTOB, SIBJIEHUH M MPOLECCOB. HAOMIOJCHUE, ONMUCAHUE,
NPOBEICHUE HECIIOKHBIX OMOJIOTUYECKUX ONBITOB M JKCIEPUMEHTOB, B TOM YHCIE C
MCIOJIb30BAHUEM aHATIOTOBBIX U HU(POBBIX OMOJIOTHYECKUX TPUOOPOB U MHCTPYMEHTOB;

— (hopMHpPOBaHKHE YMEHHS UHTETPUPOBATH OMOJOTUYECCKUE 3HAHUS CO 3HAHUSMU U3
JOPYTUX YYEOHBIX MPEAMETOB ((PU3NKH, XUMUHU, reorpaduu, NCTOPUH, OOIIECTBO3HAHKS
UT. 1),



— (opmupoBaHuEe yMEHUI peliaTh y4eOHBIE 3aa4 OMOJOTHUYECKOTO COIECP KAHMS,
BBISIBJIATh ~ MPUYUHHO-CJICACTBCHHBIC  CBS3M,  MPOBOJUTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUYETHI, ACJIaTh BHIBOJbI HA OCHOBAHUM MOJTYYCHHBIX PE3YJIbTATOB,;

— (opmupoBaHKe YMEHMS TJIAHKUPOBATH YYEOHOE MCCIAEAOBAHUE WIM MPOEKTHYIO
paboTy C yU4E€TOM MOCTABJICHHOU 1IeNu: (POopMyJIMpoBaTh NPOOJIEMY, TUIIOTE3Y U CTABUTH
3a/1a4d UCCJICI0OBAaHUs, BBHIOMPATh AJCKBATHO MOCTABJICHHOM WEIM METOJbI, ACNaTh
BBIBO/IBI ITO PE3YJIbTaTaM UCCIEAOBAHMS WA MPOCKTHOU EATETbHOCTH,

— (dopmupoBaHue  HMHTEpeca K  yrayOjeHut0o  OMOJOTMYECKUX  3HAHMIA
(npennpoduibHas MOArOTOBKA U MpodeccruoHanbHasi OpUEHTaIMsI) U BBIOOPY OMOIOruu
KaK Mpo(HIBHOIO MPEAMETA HA CTYIIEHU CPEJAHEr0 MOJTHOr0 0Opa3oBaHus Jisl Oy ay e
NpOPECCHOHAIBHON  IEITEIBHOCTH, B 00JacTH OWOJIOTUH, MEIULMHBI, SKOJIOTHH,
MICUXOJIOTUM, BETEPUHAPHUH, CEITLCKOTO XO3MCTRA,;

— BIAJCHUE HaBblkaMu paboTel ¢ uWHQOpPMAIMER  E€CTECTBEHHO-HAYYHOIO
COJIEPKaHUsI, MPEACTABICHHON B pa3HOH (popme (B BUAC TEKCTA, TAOIMYHBIX JAHHBIX,
CXeM, TpaduKOB, JuarpaMMm, MOJEIEH, W300PAKECHMIA), KPUTHYECKOrO0 aHaIM3a
WH(OpMAIUKU U OLICHKHU €€ JOCTOBEPHOCTH,

— YMEHUE MHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMU JPYTUX YUYEOHBIX
NPEAMETOB; UHTEPEC K YIIyOJEHUI0 OMOJIOTMYECKUX 3HAHUWA U BHIOOPY OMOJIOTUH Kak
NpoQUIBHONO MPEAMETa HAa YPOBHE CPEAHEro oOmero oOpa3oBaHus Uis OyaylIeH
NpoPECCHOHAIBHON  JEATENBHOCTH B 00JacTM OHMOJIOTUW, MEIUIMHBI, SKOJIOTHH,
BETCPUHAPUH, CEJIBCKOTO XO3SMCTBA, MUINECBOW MPOMBINUICHHOCTH, TMCUXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEACTABIICHUS O MAaTCPUATTMCTUYECKOM CyITHOCTH
T€HOMOB >KHMBBIX OPIraHU3MOB U PETYJISINIO UX padOThI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYIKAIOWMICH Cpelbl, BIMSIOMMX HA Pa3BUTHE W
CYIIIECTBOBAHKE JKUBBIX OPraHU3MOB, afanTaluii K (pakTopaMm OKpY>Karolleh Cpeabl,

— 3HAHWE OCHOBHBIX MOAXOA0B OMOTEXHOJIOTUU, UCMOB30BAHMS €€ TOCTHXKCHHUU B
COBPEMEHHOM KU3HHU YEJIOBEKA, OCOOCHHOCTH MCMOJIb30BAHMS KUBBIX OPraHU3MOB JIJIst
MPOU3BOACTBEHHBIX HYK]T YEJIOBEKA,

— 3HAHWE OCHOBHBIX MOX0I0B CEJICKIIUU U OUOTEXHOJOTUH KYJIbTYPHBIX PACTCHUH,
XapaKTEpU30BaTh  IECHETUYECKM  MOAU(UIMPOBAHHBIC  PAaCTECHUS, ONEPUPOBATH
MNOHATUSMHU, THOpUAM3alMs, OTAAJCHHAs TUOpUAM3alUs, HCKYCCTBEHHBIH OTOOD,
reTePO3UC, TpaHCHOPMALIKs, MyTar€HE3, TCHETUUYECKOE PEAAKTUPOBAHUE,

— MOHUMAHUE  MOJICKYJIIPHBIX  MEXAaHW3MOB  peajM3allid  HACJECJACTBEHHOM
uH(pOpMaIU U yMEHUE CBOOOTHO OMEPUPOBATH OCHOBHBIMU MOHIATUSAMHU MOJIEKYJISPHOM
OMOJIOTHH U €€ COBPEMEHHBIX HAMPABICHUI — I€HOMUKH, METATCHOMUKH, IPOTEOMHUKHU

— 3HAHWE OCHOBHBIX 3a00JICBAHUI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIOCOOax
WX JIMATHOCTUKHU U JICUCHUSI,



— (QopmMupoBaHUE YMEHUS MCIOIB30BATh MOHATUMHBIN anmapaT U CUMBOJIMYCCKUI
SI3bIK TEHETUKH, TPAMOTHOE NPUMEHEHHUE HAYyUYHBIX TEPMUHOB, TOHATUNA, TEOPHUIA,
3aKOHOB Il OOBSCHECHUS HAONIOJACMBIX OWOJOTMYCCKUX OOBLEKTOB, SBJICHHUM H
MPOIIECCOB, MO3BOJISIOMINX 3AJIOKUTh (PYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpUEHTAIMOHHOM cdepe:
— 3HAHME, YTO TMPUMCHEHHWE COBPEMEHHBIX TEXHOJOTHM MOJCKYJISIpHOW OMOIOTHN
NO3BOJISIET YCHEIIHO PEUIaTh Takue 37000JHEBHBIE MPOOJEMBI, Kak oOXpaHa

01<py>1<a}omel71 CpCabl, COXPAHCHUC 300POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
3KOCHUCTCM.



TEMATHUYECKOE INTAHUPOBAHUE

Moayab «Kak :KHBOTHbIE U PACTEHHS NPHCIIOCAOJINBAIOTCS (IBOJTIOLMOHHAS
IK0JI0THA) 5-6 Kiaccsl (34 yaca)

MOP(OJIOTHYECKUX U
(PU3HOJOTUYECKUX aAanTallyi.
[ToueMy opraHu3Msl He
CTAHOBSITCS OECKOHEYHO
OOJIBIIIMMH, MAJICHEKUMHU,
BCESTHBIM.

Tembl OcCHOBHOe coaepxRaHue JleATeIbHOCTH
IIKOJIbHUKOB
1. MbI uccaexyem CBOWCTBA M CTPOCHUE JKUBBIX Hccnenosarensckue
’KHBbIE 00bEKTHI OPraHru3MOB (CTPOEHUE KIETKH). | padboThl «Bce n (CuHUIBL,
(6 v) Bun, ocobb — oprannsm kax Oenku, Oepe3bl W T.1.)
equHas cucrtemMa. Ajanranun OJIMHAKOBEIE?
(mpucnocobnenus). [TonsTue DOTOKBECTY .
roMeOoCTas3a >KMBOro opranu3ma. | [Ipaktuueckas pabora
CrocoOsbI €ro NoAAePIKaAHUSI. «Cocrapnsiem KHHTY
OrpaHnvcHust PEKOPIOB  pacTeHWii  H

JKMBOTHBIX HAIICTO Kpash.

2. Bausinue

OKpY Karoei
Cpeabl HA KUBbIEC
opranusmsl (12 1)

DaKTOPBI OKPYKAKOLICH CPEabI
(abuoTnyeckue, OMOTUYECKHE,
aHTponoreHHsie). [TIpumepsl
abMOTHYECKHUX (PAKTOPOB,
OKa3bIBAKOLINX OCHOBHOE
BIMSTHUE HA KU3HEACITEIbHOCTD
YKUBBIX OPraHU3MOB:
TEMIEPATYPA, CBET, BIAYXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MPUCTOCOOJICHUS JKUBBIX
OpraHu3MoB K aOMOTUYECKUM
(dakropam. [Ipucnocodnenus k
OCHOBHBIM a0MOTUYECKUM
(akTopam: TemMmeparypa,
BJIQKHOCTB H CBET.

ITpakTiyeckoe 3aHATHE
«11BeT u Temno» (KyOuku
JIbA B3BECUTB, MOJIOKHUTh
B yalku [letpu Ha
Pa3HOLIBETHYIO OyMary,
yepe3 30 MUHYT B3BECHUTH
3aHOBO — KTO OBICTpEE
pacrasin).

IIpakTiyeckoe 3aHATHE
«Yro pacTBOpsiETCA B
BOJAC» (3KCIIEPUMEHT
«Kuakuit nom»).
IIpakTiyeckoe 3aHATHE
«Andy3us BemecTs B
BOJC (PACTBOPHI)»,
«JIBHOKEHME paCTBOPOB 110
LBETKY ).

ITpakTiyeckoe 3aHATHE
«Jlen mnaBaet B BOAE
(alicOepru, 3amep3anue
BOJIOEMOB )».
ITpakTrueckoe 3aHATHE
«Jlen npu 3amep3aHuu




paciupsieTcs
(pa3pyLICHUE KaMHsI
(MOYBOOOPA3OBAHKE),
3aMEpP3aHUE KIIETOK).
IIpakTiyeckoe 3aHATHE
«ly6a» (kyOuku 1baa
3aBEPHYTH B PA3HBII
MaTepua, B3BECUTD).
IIpakTiyeckoe 3aHATHE
«IIurmenTh (MOKHO
pa3IcIuTh HA BATMAHE
KPacuTen U3
(1omMacTepoBy.
IIpakTiyeckoe 3aHATHE
«Kak >KUBOTHBIE NJIaBAOT
B BOAC» (DKCIIEPUMEHT C
MUATIETKOM ).
HccnenoBarenbekue
paboTel « BiusiHue cBeTa
(Temna, BAaKHOCTH,
COCTaBa MOYBHI) HA
PacTEeHUs B ECTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
YCIIOBUSAX» (Ha TOCTYITHOM

Marepuae).
3. B3aumopeiicreust | buotnueckue (HpakTopsl. Hccnenosarensckas
’KHMBBIX OPraHU3MOB | 3aKOHOMEPHOCTH Pa3BUTHS paborta «HabmooneHus 3a
(4 9) MEKBUIOBBIX B3aUMOOTHOLIECHUAMH
B3aMMOOTHOLICHHIA. YKUBOTHBIX MTPH

Kosponronus (XUIIHUK-KEPTBA,
Napa3uT-XO351H ) DBOJFOLHS
CTpareruii JOObIBAaHUSI TTHLLH.
CouumanbHOCTh. Bubl-
BCeTieHIBI. [lepeueHb pacTeHmii-
BPEIUTEIIEN.

NOOBLIBAHWH TTHIIN
(KOPMYUIIKH JIsl ITHIL, JUIs
TOPOJCKUX WJIA CEITbCKUX
JKUBOTHBIX ). BeO-
KaMEPhD».
HccnenoBarenbekas
pabota
«PacrnpocTpanenue
BHUJIOB-CHHAHTPOIOB B
HAIICH MECTHOCTH)




4. Yes10BeK B KH3HH
pacTeHui u
KUBOTHBIX? (6 4)

AHTPOINOTEHHBIE (PAKTOPBHI.
[TpaBaa nu, 4TO NEPBOOBITHBIE
JIFOJIY YKWJIA B TAPMOHUH C
npupoaoin. OToOMaITHUBAHUE U
MIPUPYUYECHUE )KUBOTHBIX U
pacTeHuid. 3a4eM Cracarh
BBIMUPAIOILME BUJBI, KAK 3TO
nenarb. KyneTypHBIE pacTeHUs U
UX JuKue npeaku. [ouemy
BOKHO X COXPAHSATB.
PaznooOpasue KynbTypHBIX
pacTEHHl U UX 3HAYCHHUE B
JKU3HU yenoBeka. KpacHas kHura
Bauieit reppuropun. Ocodo
OXPaHSAEMbIE TEPPUTOPUH,
3anoBeHUKU Poccum 1 mupa.

[TpakTuyeckas pabora
«PaznooOpaszue
KYJIbTYPHBIX pacTeHUil B
BALIIEM PETHOHEY.
Hccnenosarensckas
pabota «Bnusinue
AHTPONOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUN B
ropoJie/HaceIEHHOM
MYHKTE.
OKCKYpCHs/TPAKTUUECKAST
pabota «OOIIT B Bamem
PETHOHE — YHUKAJIbHbIE
OOBEKTHI TPUPOABDY.

5. Dkojiornueckue
Humu (6 4)

buocdepa — oqna u3
BOKHENIIIX 0000UEK 3EMITH.
YTo Takoe «IKOJOTHUECKUE
HUIIN» ¥ KaK OHH
(dopmupyrorca? GopMupoOBaHUE

Hccnenosarensckue
paboThl « IKOJIOTMYECKUE
HUILIA BOKPYT TEOS —
onucaHue GakTopoB
OKPYIKarOIIENA CPEABIY.

Hcropus passutus
arpOXUMHUYECKUX 3HAHUI
(padotel M.B. JlomonOCOBa, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
IT.A. Kocteiuena, JI.H.

3HaHW# M0 OMOPa3ZHOOOPAZHUIO Uccnenoparenbckue
YKU3HEHHBIX (PopM, padoThI
MOBEJCHYECKUX «DeHonornyeckue
MPUCIOCOOJICHHMIA, HaOJIOACHUSY .
MOAU(PUKAILIMOHHAS
WU3MEHYHMBOCTH (Ha 0a30BOM
ypOBHE). PacTurenbHble
COOOILIECTBA U UX TUIIBIL.
PazButre u cMeHBI
PaCTUTEIbHBIX COOOIIECTB.
Moayab «OCHOBBI pacTeHHEeBOACTBa» 7-8 kyacchl (68 yacoB)
Tembl OCHOBHOe coaepxRaHue JleATeIbHOCTH
IKOJbHUKOB
Tema 1. BBenenue B | UTo-Takoe pacTEeHUEBOACTRO: [TpakTuueckas pabota
PacTEeHNEBOACTBO OCHOBHBIE (DAKTOPHI «bouka JIubuxay.
(2 9) BBIPALIUBAHUS PACTCHUIA.




[ IpstHUIITHUKOBA M AD.).

Tema 2.
ArporexHu4ecKuii
IKCIepuMeHT (6 1)

[TpaBuiia mocTaHOBKU
ArpO3KCIIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacteHussMA. BbIOOp TEMBI,
COCTABJICHHUE TUITOTE3bI, LIETIN U
3a/1a4 SKCIIEPUMEHTA 110
BBEIPAIIIMBAHUIO PACTECHUN B
KOHTPOJIMPYEMOM CpeLe.
KonTponu, noBTOpHOCTH,
MPOBEACHHUE SKCIIEPUMEHTA.
[ImanupoBaHue SKCIEPUMEHTA.
OrLeHKa PE3YIBTATOB
3KCIIEPUMEHTA.

OcBOEHUE TEXHOJIOTUN
KPYTJIOTOAMYHOTO BBIPAILIMBAHUS
CaJIaTOB U MUKPO3EJICHU B
KOHTPOJIUPY EMBIX
MCKYCCTBEHHBIX YCJIOBUSIX.

Hccnenosarensckas
padota «DaKTOpHI,
BIMSIOLINE HA
npopacTaHue CeMsH (POCT
IPOPOCTKOB ).
[TpakTuyeckas pabora
«COOp yCTaHOBKM 1151
BBIPAIIMBAHUS PACTCHUH B
KOHTPOJIMPY EMBIX
YCIIOBUSIXY.

Tema 3. Poab
XHUMHYECKHX
3JIEMEHTOB B
MMUTAHUHN PACTeHHH
(20 9)

Bopa. Pacteop. BeITsDKKA.
AHHOHBI, KATHOHBI,
3JIEKTPONPOBOAHOCTE U pH
pactBopa. Pojib XUMHYECKUX
3IEMEHTOB B IMTAHUU PACTCHUA.
[TonyueHue nuraTenbHBIX
BEILECTB PACTCHUSIMHU.

Y n00peHus: opraHuyecKue,
MUHE PAJIBHBIC,
MUKPOOHOJIOTUYECKUE. THITbI
[UTaHWUs pacTeHuii. Bo3ayiHoe
Y MUHEPAJIBHOE (KOPHEBOE)
MUTAHUE pacTeHU. TpancmopT
MATATENBHBIX BELLECTB
pacTeHmil: BOCXOIALINI U
HUCXOISIINN TOK. BaykHen e
KaJuitHbIe, PocHOpHBIE U
A30THBIE YIOOPEHHUS, X
cBoicTia. [IpocTeie U ClnoXKHBIE
yA0OpEeHMUSI.

Pocr u pa3sutHe pacteHumii:
3Tanbl OHTOTEHE3a, (PAKTOPHI,
BJIASIFOIINE HA POCT PACTCHUM:
CBET, TYCTOTA MOCAOK, MTUTAHUE,
cyOcTpar.

Oco0eHHOCTH NUTaHUSI

[TpakTuyeckas pabora
«CXeMBbI MATATETBHBIX
pactBOpoB. Pacuer 103
yI00peHU aist
MATATENBHBIX PACTBOPOBY.
[TpakTuyeckas pabora
«IIpaBuna cMelBaHus
yA0OpEHUI»
[TpakTuyeckas pabora
«IluTaHue pacTeHni:
TEXHOJIOTHS
MIPUTOTOBJICHUS
MATATEIILHBIX PACTBOPOB
JUTSL Pa3HBIX KYJIBTYPY.
[TpakTuyeckas pabora
«MOHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUID.
[TpakTuyeckas pabora
«PacturenbHas
JUArHOCTUKAY.
Hccnenosarensckas
pabota «OreHKa
COCTOSIHHMSI KOMHATHBIX
pacTeHui, paCTCHUN HA
LIKQJIFHOW TEPPUTOPHUH,




pacTeHuii a30TOM. A30T U €r0
3HAYCHUE B )KU3HU PACTCHHUM.
dopMBbI a30Ta U UX
NPEBPALLICHHUE B MTOYBE.
Hcrounuku docdopa ans
pacTeHusl. 3HAUYCHHE
dbochopcoaeprammx
COCAUHEHUI B KIIETKE. PoJib
MaKpPO3PTUYECKUX COCTUHEHUMN
(docdopa B SHEPreTUUECKOM
oOMeHe.

Brnusinve kanus Ha GU3HYECKHE
CBOWCTBA MPOTOIUTA3MBL, HA
(EPMEHTHI YTIIEBOJOPOAHOTO
oOMeHa, cMHTE3 OCITKOB U JIP.
Ponb kanus B moaaepxkaHuu
MOHHOTr0 0ajlaHca B TKaHIX, B
NPOLECCAX CAMOPETYIISLIMH.
Perynsaropnas u
CTPYKTYypooOpa3oBaTeibHas
POJIb KJIbLMS. Y4acTue B
00pa30BaHUU KJICTOYHOM
CTEHKH, MOAJICPKaHU T
CTPYKTYPbl MEMOPaH 1
peryJisiius UX MPOHHULIAEMOCTH.
3HAYEHUE MArHUS B
METa00IM3ME PACTEHUA.
Marnuii B coctaBe xjiopoduiia,
CXOACTBO XJIOpOQHILIA U
reMoryioOnHa Kak
CBUJCTENBCTBO CIMHCTBA
OPraHAYECKOTO MHUPA.

Cepa u €ro OCHOBHBIC
COCIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3anuu
KJIETKH, YYaCTHE B
OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
MHKpPO3JIEMEHTHI.
IIpencraBnenus o poinu
MUKPO3JIEMEHTOB B
METa00JIM3ME PACTEHUA.
Oco0eHHOCTH NOCTYTIICHUS
MUKPO3JIEMEHTOB B PACTCHUS.
CHHEPIHU3M U AHTArOHU3M

YCTaHOBKA MPUYHH
NaTOJOTUYECKUX
COCTOSIHU (ITpH
HAJTAYUH ).
Hccnenosarensckas
pabota «O1eHKa BIUSHUS
Pa3JIMYHBIX 3JIEMEHTOB HA
COCTOSIHUE PAaCTCHUH
(COCTaBIECHHE PA3IMYHBIX
MOJAKOPMOK )».




DJIEMEHTOB IMUTAHWS PACTCHUIA.
PacturenbHas quarHOCTUKA U
METO/IbI UACHTU(DUKALIMH
HEeJI0CTaTKa/U30bITKA 3JIEMEHTOB
MUTAHUSL.

Tema 4.
Peryasitopsl pocra
pacTenmii. 3amura
pacrenuii (4 4)

[TonaTue o perynsaropax pocra
pacteHuii. CTUMYJIATOPBI pocTa
— (PUTOrOPMOHBI (ayKCUHBI,
ruO0EpEUTAHBI, HUTOKUHUHBI).
HWHruburopel pocta pacTeHUN:
1. mpupoanbie (abcum3oBas
KHCJIOTa U HEKOTOPBIE
(hE€HOJIbHBIE BEUIECTRA
(MKyMapoBasi, KOpu4Hasl,
CAJIMLIMAIIOBAs KUCIIOTHI).

2. CHHTETHYECKUE
(MOp(aKTHHBI, peTapAHTHI,
ne(ONHAHTBI, TCCUKAHTHI,
repOouLnabl ). GUTOMOHUTOPHHT
1 OLICHKA COCTOSIHHS PACTCHUIA.
CoBpeMEHHBIE CIOCOOBI
MOHHMTOPHHTA.

3ammra pacTeHui OT
BPEAUTEINIEH. OCHOBEI
OHoMETOa.

[TpakTuyeckas pabora
«DOUTOMOHUTOPUHT U
OLICHKA COCTOSHUS
pacrenuii. COBpEMEHHBIE
COCOOBI MOHUTOPUHT Y.

Hccnenosarensckas
pabota «Bausiaue
rerepoayKkcuHa Ha
npopactaHue (pocT Ha
Pa3HBIX CTAIUAX, B PA3HBIX
YCIIOBHSIX) Pa3IAYHBIX
pacTeHUID.

[TpakTuyeckas pabora
«HCceKTapuu: paBuiia u
YCIIOBHS Pa3BEACHUS
MTOJIE3HBIX HACEKOMBIX).

Tema S. Boanasi,
necyYaHasi u
MO4YBEHHAsI
KYJbTYPbI, HX
MPUMEHEHUE B
BbIpalllUBAHU U
pacTeHui.
DOu3noa0orus
pacrtenuii (8 4)

Bonanas, mecuanas v mouBCHHAs
KYJBTYPBI, HX TPAMCHEHUE B
BBIPAIIMBAHUHN PACTCHUIA.
IIpoBeneHue BOABI B KOPHE U
CTEOJIC paCTCHUA.

BoaHbli pexxuM pacTEeHHIN:
CTPOEHHE YCTHUILL (PaKTOPHI,
BIIMSFOILMAE HA UX PACKPBITUE U
3aKpBITAE. 3HAYEHUE MEXaHU3MA
PErYISIUU UCTIAPEHMS BJIArv
PaCTEHUEM.

DOTOCUHTE3 — YHUKATBHBIN
npouecc pacrteHuil. TeMHoBas u
cBeToBas Qasel POTOCHHTESA.
3HaueHre POTOCUHTE3A IS
JKUBBIX OPraHu3MOB. DaKTOPHI
pocTa paCTeHU: BO3AYX U
aspauus. [loazemMHoe abIxanue
pacTeHuii: COCTaB MOYBEHHOTO
BO3/yXa, ra3000MeH. ['a3000MeH

[TpakTuyeckas pabora
«KopHeBoe naBieHuey.
[TpakTuyeckas pabora
«IIpurorosnenue
npenapara yCTbHUL
METOJIOM CJIETIKAY.
Hccnenosarensckue
paboTel « Biusinue
YCJIOBHM COAEPKAHUAS
pacTeHnil Ha KOJIMYECTBO
YCTBHUILY.

[TpakTuyeckas pabora
«DYHKIMOHATIbHAA
JAArHOCTAKA PACTEHUH 1O
AKTUBHOCTHU
XJIOPOILTACTOBY.
Hccnenosarensckas
pabota «OnpeneneHue
xjopopmia Au b,
OLICHKA




npu OECIOYBEHHOM
BBIPALIMBAHUM.

(hOTOCUHTETUUYECKOM
AKTUBHOCTH PAaCTCHUN U
(hakTOPOB, BIMSIIOIINX HA
HEEY.

[TpakTuyeckas pabora
«Aspauus, CO; u O;.
JIpIXaHue pacTeHuin.
[TpakTuyeckas pabora
«/lpIXaHue pacTeHHiA:
OLICHKA UHTEHCUBHOCTH
JBbIXaHWs PACTCHUN U
TJI00BY.
Hccnenosarensckue
paboThl « Biusinue
cnoco0a BbIpALIMBAHUS
(cocTaBa MUTATEILHOMN
CMECH, CXEMBbI BHECEHU )
Ha POCT U Pa3BUTHS
Pa3IUYHBIX PACTCHUI).

Tema 6.
KyastypHbIe
pacTeHus.
CoBpemMeHHbBIC
ACNEKTHI CeJICKIHMHU
(209)

Kak uenoBek cran uCroJib30BaTh
pactenus? CBsi3b pa3BUTHUS
HUBUJIA3AIUM YCJIOBEKA U
OJOMAIITHAUBAHWS PACTCHUIA.
JlomecTukanusi.
HacneacTBEHHOCTh 1
W3MEHUYHBOCTh — OCHOBHEIC
CBOWMCTBA >KUBBIX OPraHU3MOB.
H3menunBocth. Buasl
U3MECHYHBOCT.

['eH —marepuanbHbI HOCUTEITD
HACJICACTBCHHOCTU U
M3MEHYUBOCTU. HyKIIEMHOBEIE
KUCIOTHL. JIOKanu3amus
FEHETUYECKOr0 MaTepuasa B
KJIETKE. JICIIEHUE KIETOK.
Pennmukanus JIHK. OcHOoBHAs

J0rMa MOJIEKYJIIPHOM OHOJIOTHH.

Tpanckpuniusd. TpaHcasnus.
MyTauus.

OPp ekt OyTHIIIOUHOTO
TOPJIBIIIKA U TEHETHYECKOE
pazHooOpazue. Uto Takoe
reH0ank? 3a4eM COXPAHSThH
TCHETUUYECKUE PECYPCHI
pacTeHuii? OCHOBHBIE CITOCOObI

Jluckyccus
«JlomecTukarus, BCe Jin
PacTEeHUS U KUBOTHBIC,
KOTOPBIE KUBYT PSAAOM C
YEJIOBEKOM MM
0JIOMaLTHUBAKOTCS ?
MOXKHO JIK CYHTATh
TapakaHa OJOMAalNTHECHHBIM
SKABOTHBIM 7).
[TpakTuyeckas pabora
«MoaudukanuoHHas
WU3MEHUYUBOCTb (JIUCThS,
UTOJIKU C OAHOTO
JIEPEBa)».

[TpakTuyeckas pabora
«I'eH — HHCTPYKLHMA 110
cOOpKe KIIETKH (Ha Oucepe
WA KOHCTPYKTOPE ).
[TpakTuyeckas pabora
«MyTanus Ha OyTepOpoae
(JTr000H OOBEKT U3
npeaplayiei padboTsl, rae
WU3MEHEHUE UHCTPYKLIMU
NPUBEIET K N3MEHEHUIO
BHEIIHETO BHIA
00BEKTA)».




COXPaHEHUSI TCHETUYECCKUX
PECYPCOB pacTeHMA (€X situ 1 in
situ).

3naueHue padot H.W. BaBunogsa.

3aKOH TOMOJIOTMYECKUX PSAIOB.
LleHTpBI IPOUCXOKIEHH
KYJIbTYPHBIX pactenuii H.M.
Baeunosa u [1.M. XKykoBckoro.
OCHOBHBIE METOBI CETICKLIHH.
['mbpuauzanus. Gopmel oTOOpA.
OCHOBHBIC HANPABIICHUS
CEJICKLMU. YIIYYIICHHAE
YPOKAHOCTH, YCTOWYUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
(dakropam.

Ectb 1 sxu3Hb B poOupke?
BroTEXHOIOTUS KYJIbTY PHBIX
pacTeHuit.

Kak yenoBek Moxer
MOAU(UIUPOBATH PaCTEHUS?
['eHETHYECKOE PENAKTUPOBAHUE.
COBpEMEHHBIE TOAXOBI U
JNOCTHKEHUS TEHETUYECKOTO
PEAAKTUPOBAHUS PACTCHUIA.

[TpakTuyeckas pabora no
rpymmnam «OTKyaa Ha
HAIIUX CTOJaxX
(PYKTbI/OBOLIU/3TAKW.
[TpakTuyeckas pabora
«Bprpanusaem ropox. Kak
NPOBECTU CKPEIIMBAHUE Y
ropoxay.
Hccnenosarensckas
pabota «BeIpaniBanue
pacTeHuii B TpOOUPKE»
(MO>KHO BOCMOJIb30BAThCS
pe3yJibTaTaMu
OPEIbITYIIAX
SKCIEPUMEHTOB IO
COCTaBJICHHUIO
NUTATENBHBIX PACTBOPOB
JUTS PACTCHHUM ).
[TpakTuyeckas pabora
«I'eHOMHBIEC HOKHUIIBI
(MOJEMPOBAHUE PAOOTHI
cucrembl CRISP-Cas)».

Tema 7.
PacTureibHas
npoaykuus (8 1)

HanzemHble v OA3EMHBIC
opranbl pactenuii. [ToOer u
BUIOW3MEHEHHLII moder
pactenuii. CnocoOsl
Pa3MHOKECHUS PACTCHUM.
[ToHsiTHE O KAYECTBE MPOAYKTOB
nutanus. [TpoOnemsl
KOHKYPEHIIMU OTCUYECTBEHHBIX
MPOYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTka
JOCTaBKH U CPEJICTBA
COXPAHEHUS TPOIYKTOB
MUTAHUS.

MuUKpPO3€EneHb: MOJIE3HOCTD U
TEXHOJIOTHSI.

XUMHAYECKUIN aHATA3
npoaykuuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[ToreHMoMeTpHs.
Xpomarorpadusi.

[TpakTuyeckas pabora
«IIpenenbHO 1OMyCTUMBIE
koHueHTpauuu (I1J1K) n
METO/IbI KOHTPOJIsS
0€30MacHOCTH
PacTUTENBHBIX MPOIYKTOB
MUTaHUS .
Hccnenosarensckas
pabota «OlieHKa KauecTBa
BBIPAIIEHHO M
MUKPO3EICHW» (TMO0
CBOSL, TUOO M3 Mara3uHa).
[TpakTuyeckas pabora
«MeTto bl OLIEHKH
KayecTBa PaCTUTEIBLHOMN
NPOAYKLMH: XPAHCHUE U
COXPAHHOCTb
NUTATENBbHBIX BELICCTBY
(MO AOCTYMTHOMY
000PYI0OBAHUIO).
Hccnenosarenbckas




pabota «OnpeneneHue
BuTamMuHa C METOA0OM
00paTHOro TUTPOBAHMS B
IJI0/1aX Ha Pa3HOM CPOKE
(cioco0e) XpaHEHUS.

Moayab «buorexnosiorus» 7-8 kiaaccol (68 wacos)

Tembl

OcHOBHOE coxepkaHue

JlesiTeJIbHOCTD
IKOJbHUKOB

Tema 1.

buorexHosorust
4 9)

[TonsaTre OMOTEXHOJIOTHH. 3a4eEM
YEJIOBEKY OMOTEXHOJIOTUH, B YEM
UX MPEUMYIIECTBO MEPET
XUMUYECKUM CUHTE30M. OCHOBHBIC
OMO0OBEKTHI OMOTEXHOJIOTUU:
MPOMBIIIJICHHBIC
MUKPOOPTraHU3MBbI, KIIETKH U TKaH!
pacTeHui, J)KMBOTHBIX M YEJIOBEKa,
OMOKaTaIM3aTOPHI.

ChIpbe 111 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE UICTOYHHMKH YTJIEPOJIA,
azota, ochopa, MUKPOIJIEMEHTOB.
HccnenoBanne HOBBIX HCTOUYHHUKOB
CBIPBS (BKJIKOYAs BOITPOCHI €T0
NpeABaApPUTENIbHON 00pabOoTKM),
pa3padoTKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YHCJIC BKITFOYAROIINAX
OMOCTUMYJISATOPHI U APYTHE
AJIEMEHTHI YIIPaBJICHUS U
ONTUMU3ALIAN TTPOIIECCOB
onocuHTe3a. MeToabl
ONTHMH3ALMN TUTATEIBHBIX CPEL.

[TpakTuyeckas pabora
«IIpumepel
OPUMEHEHMSI
OMOJIOTMYECKUX
0OBEKTOB B TBOCH
HKU3HNY.

Tema 2.
Muxpob6uosorust
(12 9)

ITonmoxkeHue MpoKapuoTOB B
CHCTEME OPraHMuECKOro MUpa.
CtpocHue OaKTEPUATTbHON KIIETKH.
Knaccugukanms Gakrepuid.
Mopdonorus dakrepuii. [Ipocteie
U CJIOKHBIE METO/IbI OKpaLIUBAHMSI
Oaxtepuii. ®usnonorust GaKTepuii:
NUTAHUE, IBIXaHUE, POCT U
Pa3MHOXKECHHUE. 3HAKOMCTBO C
JOMEHOM ApXxeun
(3KCTPEMO(PUITBHOCTD,
0COOEHHOCTH CTPOCHUS KJIETKH ).

ITpakTuka.
JlaGoparopHas padbota
«DUKCUPOBAHHBIE
npenaparsl OaKTEPHIA.
Onpenenenne Gopmbl
NPEITIOKEHHBIX
KYJbTYP
MUKPOOPTaHU3MOB,
HCIIOJIB3Y S IIPOCTON
METOJT OKPACKH.
JlaGoparopHas pabota
«OnpenesicHne TUNA




MOJIOYHOKHUCIIOE U CIIUPTOBOE
Oposxenue. ®oToTpodHbIE U
XEMOTPO(HBIE OaKTEPUH.
KuHeTnueckoe onucanue npouecca
pOCTa MUKPOOPTaHU3MOB.
OKCIMOHEHIMAIBHAS MOJIEb POCTA.
KuneTtunka rudenu
MUKPOOPTaHU3MOB.

[Tarorenneie OakTepun. YymHas
NaJI0YKa U YEPHAS CMEPTh,
O0TYyJIM3M, CTOJIOHSIK, Ty OEpKYJIE3.
Hcrtopust 60pbOBI C
OakTeprabHBIMUA WHPEKIUSIMH.
Boiina 6eCKOHEYHOCTH:
AHTHOMOTHKHN MPOTHB OAKTEPHIl.
MexaHu3MBbl AEHCTBUNA
AHTUOMOTUKOB. MEXKIIETOYHAS
KOMMYHHKaIMs 0akrepuii. UyBCTBO
KBOpyMa.

[Tpumenenne GakTepuii
yesoBeKoM. Kunernueckoe
onucaHue OMOCUHTE3A MPOAYKTOB
MHKpOOpraHu3mMamu. bakrepuu,
KOTOPBIE MOTYT Pa3yararb
TIJIACTHK.

MHUKpOOprasu3mMel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accouranuu
pacTeHnit ¢ MUKpPOOPraHU3MaMu

KJIETOYHOUW CTEHKHU
METOJO0M OKpalIMBaHUs
no ['pamy» (pu
HAJIAYUU PEAKTHUBOB).
JlabGoparopHas padbota
«IIpurorosnenue
MPU>KU3HEHHBIX
npenaparoB
MOJIOYHOKH CJTBIX
OakTepuiiy.
JlaGoparopHas padbota
«IloceB cMBIBa C PYK HA
yamku [letpuy.
JlaGoparopHas padbota
«BBIIEIICHUE YUCTON
KyJbTYPbl OAKTEPUH.
Merto pa3BeaCHUIA.
MeTox UCTOLIAOIIETO
HITPUXA.
JlaGoparopHas padbota
«Mopdonornueckas
XaPaKTEPUCTUKA
BBIACIIEHHON YACTOM
KYJIbTYPHI:
XaPaKTEPUCTUKA
KOJIOHUH, popma
OakTepuii, THIT
KJIETOYHOUW CTEHKHY.
JlabGoparopHas padbota
«CpaBHEHHUE pocTa
MUKPOOPraHU3MOB Ha
qarke 0e3 u ¢
n00aBICHHUS
AHTUOMOTUKOBY.
Hccnenosarenbckas
pabota «Ilouck
MUKPOOPraHU3MOB
oOnanarommx
AHTArOHUCTHYECKON
AKTUBHOCTBIOY .
Hccnenosarensckas
pabota «Beiaenenue
MOJIOYHOKHUCITBIX
OakTepui,
WCCIICTOBAHHUE UX




AKTUBHOCTW.
Hccnenosarensckas
pabota «Beiaenenue
OaKTepuil MOJIE3HBIX
JUTSL PACTEHUIAY .

Tema 3.
JyKapuOTHYECKHE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(ny1ecHeBbIe TpUObI,
APOKKH,
Boaopocan) (12 4)

[1necHeBbie TPUOBI TPOLY LIEHTHI
OMOJIOTMYECKH AKTHBHBIX BEILIECTB
OO0m1as xapakTepuCTHKA JPOKKER
caxapoMureToB. Ucropus
HCTIOJIB30BAHUS APONOKEN B
TPaJAMIIMOHHONA OMOTEXHOJIOTHH.
TexHOIOrMA BUHOACTUS U
XJICOOTCUCHMS,
CHECLMATU3UPOBAHHBIE PACHI
AposoKed. MeTabomu3M ApOoACKEH.
Peaknust ciupToBOrO OpOKEHUS.
[Tonmy4yeHne BTOPUYHBIX
META0OMTOB B APOioKax. [[poioku
KaK MPOAYLEHTHI OMOTOIINB.
[ToyyeHne ueneBbIx OEIKOB B
JPOMOKAX.

OCoOEHHOCTH BEreTaTUBHOTO U
MOJIOBOTO PA3MHOKEHHUS Y
JIPOOKEN, 3HAYCHAE U3YYCHUS
MUTO3a U LIMTOKWHE3A AJIsI
ONTUMU3ALKA TPOLECCOB
KYJIBTHBHPOBAHUS TPOMKIKEBBIX
HITAMMOB, TOHUMAaHUSI TPUYNH
NAaTOTEHHOCTH APOXOKER 1 rprOOB,
NOWCKA MHUILIEHEN (PYHTUIIUAOB U
pPa3pabOTKH HOBBIX JICKAPCTBEHHBIX
NPENapaToB.

Bopopocnu — nepcrneKTuBHBINI
OOBEKT JIJ1s1 MPOU3BOJICTBA OCIKa U
yIIEBOAOB. buotexnonornueckue
METO/Ibl OUACTKH TBEPABIX,
YKUJKUX OTXOJIOB M ra3000pa3HbIX
OTXOJI0B TPOU3BOJCTB. CTOUYHBIC
BOJABI. CXEMBI OUMCTKH.
BuoduneTpel, a3poTeHKH,
METAHTCHKH, OKCUTEHKH.
AKTHBHBIA W U BXOJAIIAE B HETO
MUKpOOpranusmel. Mcrons3oBanue
BOJOPOCIIEN B OYUCTKE CTOYHBIX
BOJI.

JlaGoparopHas padbota
«lloacuer KeTok
JIPOMOKEN B Kamepe
I'opseBay.
JlaGoparopHas padbota
«OOHapyxeHue
NPOAYKTOB CIUPTOBOTO
OpO’KEHUS: STUIIOBOTO
COMPTA U YIJIEKHCIIOTO
rasay.

JlaGoparopHas padbota
«Habnronenue
Pa3MHOKEHUS
JPOMOKEBBIX KIIETOKY.
[TpakTuyeckas pabora
«Ilonyyenue TBOpOTa U
Ke(urpa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaKTepuiiy.
[TpakTuyeckas pabora
«OCHOBHBIC BUJBI KBACA
U UX XapaKTEPUCTHKA»
«Jpoxoxu u
MOJIOYHOKHCIIBIE
OakTepuu,
NPUMEHSIEMBIE TS
NPOU3BOJICTBA KBACA.
[TpakTuyeckas pabora
«CpaBHUTENBHBII
aHAJIA3 PA3BUTHS
IPOACKEH B a@3pOOHBIX U
aHaPPOOHBIX
YCIIOBUSIXY.
[TpakTuyeckas pabora
«MeTo bl OLIEHKH
CBOWCTB
XJIEOOTEKapHBIX
JPOMKEMN.
Ocobennoctr
NPUMCHECHUS




MPECCOBAHHBIX,
CYLIEHBIX U
WHCTAHTHBIX
JIPOFKEN) .
Hccnenosarensckas
pabota «BausiHue
(PU3UKO-XUMUUECKHUX
(hakTOpPOB HA KAYECTBO
OMOTEXHOJIOTUYECKOM
OPOAYKIMH (KBaC,
keup, chIp, xJied u
TP ».
Hccnenosarensckas
pabota «BausiHue
(PUBUKO-XUMUUYECKHUX
(hakTOpOB HA POCT
Bojiopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrseHHnas
uHpopmanms (8 4)

HacneacteeHHOCTD 1
W3MEHYHUBOCTb — OCHOBHBIC
CBOMCTBA KUBBIX OPTraHU3MOB.
H3menunBocth. Buasl
W3MEHUYUBOCTb.

['eH —MaTepuanbHBIi HOCUTEIb
HACJICACTBCHHOCTH U
M3MEHYUBOCTU. HyKIIEMHOBEIE
KUCHOTHL. JIOKanu3amus
FEHETUYECKOr0 MaTepuasa B
KJIETKE. JICIIEHUE KIETOK.
Pennmukanus JIHK. OcHOoBHAs
JI0OTMa MOJIEKYJIIPHOUM OUOJIOTHH.
Tpanckpunus. Tpasciasauus.
MyTanuy.

[TpakTuyeckas pabora
«MoaudukanuoHHas
U3MEHYUBOCTH (JIUCThS,
UTOJIKU C OAHOTO
JIEpPEBa)».
[TpakTuyeckas pabora
«I'eH — MHCTPYKLHMA 110
cOOpKE KJIETKH (Ha
oucepe uam
KOHCTPYKTOPE ).
[TpakTuyeckas pabora
«MyTanus Ha
OoyTepopoae (odoit
OOBEKT U3 MPEABI Y IEH
paboThI, I€ U3MEHEHUE
WHCTPYKIIUU PUBEICT
K U3MECHEHUIO
BHEIIHETO BHIA

00BEKTA)».
Tema S. [Tono>xeHUE BUPYCOB B CUCTEME [TpocmoTp
Bupycoaorus (6 4) | oprannueckoro mupa. CTpykTypa v | JOKyMEHTAIBHOTO

XUMHAYECKUUA COCTAB BUPYCOB.
Kinaccudukans Bupycos.
Penponykius BupycoB. BUpyCHI -
BO30Yy IMTENN MH(EKIIMOHHBIX
Oone3Heil. OHKOBHPYCHI.
bakrepuodaru: cTpoeHue,

(dunbmMa o0 BUpycCax.
[TpakTuyeckas padora.
«Meton pa3BeacHun».
[TpakTudeckas padora.
«TurpoBanue
0akTepuodarony.




CBOWCTBA, IPUMEHEHNE.
buonornueckre MeTo i1 OOPHOBI C
BHUPYCAMH.

Tema 6. 'ennasn

OCHOBBI T€HHOI MH)KEHEPHUH.

[TpakTuyeckas pabora

HHKeHepHusi 1 Bekropa. Cnenuduueckue «OHIOHYKJIEA3bI
OMOTEeXHOJIOTHH (hepMeEHTHI OaKTEpUid. peCTpUKIMu (paboTta ¢
(8 1) buoTtexHomoruu npoayKIuuu HYKJIEOTU IHBIMU
O€JIKOB B OaKTEpPHAJIBHBIX MOCJIEIOBATEILHOCTIMHU
KyJbTypax. JJoCTHKeHHs TeHHOR Ha Oymare)».
WHKCHEPUU 1 OMOTEXHOJIOTUH. [TpakTuyeckas pabora
CRISPR/Cas — cucrema «"eHHBIE HOKHULIEI -
aJanTABHOTO UMMYHHUTETA CRISPR/Cas
Oaktepuii u apxeil. 'MO. Metoasl | (MOAECTMPOBAHKE HA
nonyuyeHus I MO. Oymare)».
Hrpa-puckyceus:
«Bprpaii rpast Ha
cozpanue MOy,
Tema 7. JlomecTuKanus OCHOBHBIX Jluckyccust
buorexHosiorun B JOMAIIHUX KUBOTHBIX; «JlomecTukanusi, Bce a1
’KMBOTHOBO/CTBE COBPEMEHHBIC SKCIIEPUMEHTHI 110 PacTEeHUs U KUBOTHBIC,
(8 1) JOMECTUKALUU )KUBOTHBIX KOTOPBIE JKUBYT PSIIOM
(Tucuua, HOpKa M Ip. — C YETIOBEKOM UM
AKCIEPUMEHTHI HAYYHOH IIKOJIbI OJIOMAIlTHUBAKOTCS?
akajnemuka bensiera). MOHO JT1 CUUTATh
COBpEMEHHBIE METO/IBI B TapakaHa
YKUBOTHOBOJCTBE: TPAHCIUIAHTALMS | OJOMAIIHEHHBIM
3MOPHUOHOB, XMMEPHBIC )KUBOTHBIE, | YKUBOTHBIM?».
KJIOHUPOBAHUE. [TpakTnueckas padbota
OcHOBHBIE 00JIE3HU JKUBOTHBIX U «Meroavka
POJIb MATOT€HHBIX KIIOHUPOBAHUS
MUKPOOPTaHW3MOB W Mapa3uToB B | (MOACIMPOBAHUE HA
pa3BuTHM 3a00JI€BaHUI JOMAIIHUX | Oymare).
JKUBOTHBIX M OCHOBHBIX MEPAX [TpakTuyeckas pabora
OOpBOBI ¢ HUMU;, POJIb TTOJIE3HBIX «CocrapJicHHE pallMOHA
MUKPOCHMOMOHTOB B OPraHU3Me NUTAHKS )KUBOTHOTO,
JKUBOTHBIX. [ [OJIOXKATENBHOE U pacueT pacxoJ0B Ha
noO0YHOE (OTPULIATEIBHOE) COJICPKAHUEY .
BO3/JICICTBIM AaHTUOMOTUKOB Ha Hccnenoarenbekas
OpPraHu3M B XOJ€ JICUCHUs padota «Ouenka
YKUBOTHBIX;, LIEH W 3a/1a4H KaueCTBA MOJIOYHOM
BeTepUHApUK. bruorexnonorus OPOAYKIIY.
KOPMOBBIX ITPENAPATOB.
Tema 8. OCHOBHBIE METO/IBI CEJICKIIMH. [TpakTuueckas padbota

buorexHo/10ruu B
PACTCHHEBOACTBE

['mbpuauzanus. Gopmel oTOOpA.
OCHOBHBIC HAMPABJICHUS

«BpIpaimBaeM ropox.
Kak nposectn




(10 1)

CEJICKLIMH: YIIyUIICHUE
YPOXKANHOCTH, YCTOWYUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
(dakropam.

OCHOBHBIE OIXObI CEJICKIMH U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuii, [ nGpuauzanms,
OTIAJICHHAs THOPUAA3ALINS,
UCKYCCTBEHHBIH 0TOOP, FETEPO3HC,
TpaHcpopMaLysl, MyTarcHes,
TEHETUYECKOE PEAKTUPOBAHUE ).
Hcropus cenexkunu B Poccun u
MUPE, UCTOPHUS PA3BUTHS
BAKHEUIIIMX COPTOB KYJIBTYPHBIX
pacTeHuit.

Kak yenoBek Moxer
MOAU(UIUPOBATH PACTEHUS?
I'ennas nHxkeHepus pacteHuii: Yo
TaKOE TEHETUYECKasi HHKEHEPHSI
pacteHuii. TpaHCTeHHbIE PACTCHHSI.
MeTtonbl nonyyenus. OO6pa3oBaHue
ONYXOJIEWA Y PACTEHUI.
ArpobakTepuaibHas
Tpanchopmarms: Ti-mia3MubL.
Iensl T-IHK. MonekyisipHo-
TEHETUYECCKUE MEXAHU3MBbI
TpaHcpopmanmu. ['eHeTruecKoe
penaktupoBanue. COBPEMEHHBIC
MOJXO/bI U JOCTUKEHUS
TEHETUUYECKOTO PEAAKTUPOBAHUS
pacTeHuit.

Ectb 11 sxu3Hb B mpoOupke?
buotexHonorus KyJibTypHBIX
PACTCHUM.

CKPEIMBAHUE Y
ropoxay.
[TpakTuyeckas pabora
«]'eHOMHBIE HOKHUIIBI
(MOJIETMPOBAHKE
pabOThI CUCTEMBI
CRISP-Cas).
Hccnenosarensckas
pabota «BeIpanBanue
pacTeHuii B TpOOHPKE»
(MO>KHO
BOCIOJIb30BaThCS
pe3yJbTaTaMu
TPEIBITYIINAX
SKCIEPUMEHTOB IO
COCTaBJICHUIO
OUTATENbHBIX
PAacTBOPOB ISl
pacTeHuit).

Moayab «MoJieKyJIsipHbI€ OCHOBbBI (PU3HOJIOTHH U (papMaKoJorum» 9 Kiaace

(68 yacos)
Tembl OcHOBHOE conepkaHue JeaTe/IbHOCTh
IIKOJbHHKOB
Tema 1. Beenenne. buoreHnsie snieMeHThl: | MccnenoBarenbckas
duszuonornveckas | opradorensl. O, C, N, H. pabota
xumus (20 4) AKTHBHBIE (POPMBI KUCIIOpOAa, X | «KomuuecTBeHHAs

[IOJTy YeHUE, HENTPAIN3aLinsl.
Maxkpo3JIEMEHTBI. TTPOLICHT

OLCHKA COACPIKaHuA
MHUKPOIJICMCHTOB WJIN




COJIEP’KaHUS B OPraHU3ME,
BBITIOJTHsIEMAasi (PYHKIIUS,
COJIEP’)KAHUE B MPOAYKTAX MUTAHUS.
Ca2+ - cBa3bIBANOIINE OCIIKH,
JETOHUPOBAHUE KAJTbLMS,
PETYJISIMS YPOBHS KaJIbLIMS B
opraHu3Mme: TOpMOHBI o4Yek. Mg —
CTpPOEHUE XJIOpo(PuILIa, €ro
AKTUBALMA COJIHEYHOU SHEPTUCH.
MUKpPO3IEMEHTBI: B KAKHX
MOJIEKYJIax COAEpKarcs,
BBITIOJTHSIEMAasi (PYHKIIUS,
COJIEP’)KAHUE B MPOAYKTaX MUTAHUS.
[TocnencTBust NepeaO3NPOBKA
MHUKpO3JIEMEHTaMu. Fe —
YCBaMBAEMBbIC TUITBI COCTMHEHMIA
kene3a. ['eMOonpoTenHsl,
reMOLMAHUH, IATOXPOMBI. Cu —
YCBOCHHE W TPAHCIOPT MEJIH.
benku, conepkaiue Mep.
[Taromornyeckne CUHAPOMBI
Menke 1 BuibCoHa, CBA3aHHEIC C
META00IM3MOM MEIH.

TOKCUYHBIE 3JIEMEHTBI
[TeproanyecKoi CUCTEMBI AJIst
opranu3ma. BimsiHue HepocTarka
MaKpO U MUKPO3JIEMEHTOB Ha
YKUBBIC OPraHU3MBI.

Kupsl. 3a0oneBaHus YEIOBEKA,
CBSI3aHHBIE C HAPYLICHUSAMHU
YKUPOBOTO OOMEHA.
JlucnunuaeMumu.

YrneBoasl. 3a00neBaHMs YEI0BEKa,
CBSI3aHHBIE C HAPYLICHUSAMHU
yraeBOAHOTro oOmMeHa. CaxapHbli
nnader.

benku. Ctpoenue. 3aboaeBanus
YeJIOBEKA, CBSA3AHHBIC C
HapyUIeHUSIMHA OEIKOBOro 0OMEHA.
OyHKUMA OeKOB. DEPMEHTHI.
Mexanusm aercteus. Kimaccel

(€ pPMEHTATUBHBIX PEAKLIMIA.
KodepmeHnTsI.

ButamuHsbl sknpopacTBOPUMBIE,
Bojopactsopumele. [Ipesparmienue

BATAMHMHOB B MUIIEBBIX
MPOAYKTaX».
IIpakTiyeckoe 3aHATHE
«KaudecTBeHHbIE
peaKkuuu Ha
OpraHu4eCcKue
MOJIEKYJIIBD.
IIpakTiyeckoe 3aHATHE
«ZIeHaTypauus OCIKOBY
IIpakTryeckoe 3aHATHE
«M3yueHre aKkTUBHOCTH
aAMUJIa3kDy.
IIpakTiyecKkoe 3aHATHE
«Jlnanus (KeTouka
Tpayoe)».




BUTAMUHOB B AKTUBHBIC (POPMBI
KO(PEepMEHTOB. ABUTAMUHO3BIL.
OCHOBHBIE THITBI META0OJINYECKUX
peakimii. buodHEepreTHYecKue
npoueccol. ['mukonus. Linki
Kpebca. Llenb nepenoca
3NEKTPOHOB. OKUCIEHHUE KUPHBIX
kucnot. Karabonmsm
AMUHOKHUCIIOT. [ JIIOKOHEOTEHES.
CuHTE3 YIIIEBOI0B, OCNKOB,
KUPOB. MeTaboIMTHUECKUE
3aboneBanus. [IpakTuueckoe
3aHITHE: «PEIICHUE 334a4 HA
SHEPreTHYECKUI OOMEH»

Krnerka. [lonstne MemOpaHsl.
OyHkiuu MmeMOpaH. Buapbl
TPAHCIOPTA B KIIETKY.
MemOpaHHbIE OPraHOUIBI.
3a00JicBaHUs CBSI3aHHBIE C
HapyleHueM padoThl MEMOPaHHBIX
opraHesut, 00J€3HA HAKOIJIEHUSI.
THUNBI KOHTAKTOB MEXKIY KIICTKAMH.
3HAYEHUE MEKKIIETOUHON
KOMMYHHKALMH TSl 310POBbSI
OpraHusma.

S npo. YpoBHH YITAKOBKH
XpoMaTuHa. XpOMOCOMHBIE
tepputopun. HememOpaHHBIE
OpPraHOUIbI.

Tema 2.
Mouaexyasipaasi
ounosorust (20 4)

OCHOBHBIE BEXH PA3BUTUS
MOJICKYJISIPHO# OMOJIOTHH.
HyKJIEMHOBBIE KUCTOTHI.
OCHOBHBIE IPUHLIUTIBI CTPOEHUSI.
Marpuunbie CUHTE3BL. Pernkanns
— OCHOBA KJIETOYHOT'O ACICHUS.
[TpuHLMITBI PETITTUKALNAH.
Myranuu. UTo BbI3BIBACT
u3MeHeHns B crpoeHuun JIHK.
[TpuHIMOE penapanun.
TpancKpHnLus.

I'enernueckuit koa. TpaHcnsanus.
Opranusanus reHoMa BUPYCOB
IIpoTMBOBUPYCHBIE CPEACTBA,
MEXAHU3MBI UX ICHCTBHS.
Opranuzanus reHoMa OakTepuid

[TpakTuyeckas pabora
«Brergenenne JIHK m3
OaHaHa.
[TpakTuyeckas pabora
«Mogens JIHK-
OpUTaMP.
[TpakTuyeckas pabora
«Onpenenenue
KaueCTBa MPENapaToB
JIHK ¢ momonipro
CHEKTPOPOTOMETPUN
(Mpy HATMYHUH
000pyIOBAHUS).
[TpakTuyeckas pabora
«PerunkaruBHas
MaluHa (Murpa-




AHTHOAKTEpUAILHBIC MPENapaThl.
Opranuzanust reHoMa 3yKapuoT
['eHOMHOE peaakTUPOBAHUE.

JEMOHCTPALHS )».
[TpakTuyeckas pabora
«[TLP (Mmomens
amMrui(puKanms Ha
Oymare)».
[TpakTuyeckas pabora
«Cuna npoMoTopay.
[TpakTuyeckas pabora
«Perenne 3a1a4 Ha
TEHETUYECKUI KO .
[TpakTuyeckas pabora
« Do IUHT OEIKOBY.
Hccnenosarensckas
pabota
«PacripocTpaHenue
AHTHOMOTHKOPE3UCTEHT
HBIX OAKTEpUii».
[TpakTuyeckas pabora
«Pabota B
COBPEMEHHBIX
TeHETUYECKUX 0a3ax
naHHbiX. [IpoBencHue
In silico ananmu3za

[TOCJIEI0BATEIIBHOCTEN
TCHOBY.
Tema 3. ITonarue o nekapcrBax. [Ipunuunsl | MccnegoBarenbckas
DapmMakoJI0rus NOAXO0Aa K IOUCKY HOBBIX pabota « OKCIepUMeHTa
(28 4) JIEKAPCTBEHHBIX CPEJICTB. I10 ONPENEIIEHUIO

CKpUHMHT U €70 METO/IBI.

[Tytn BBenenus JIC.
dapMaKOKMHETUKA JIEKAPCTBEHHBIX
BelIeCTB. BecackiBanue
(abcopOumst) nekapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUSI.
TpaHCcnopT JIEKAPCTBEHHBIX
BenlecTB. ['eHbl ¥ OeKu nepBoi
(a3zbl Onotpanchopmanuu. [Iytu
BBIBECHHUS JIEKAPCTB U3
OpraHu3Ma. JKCKpELHs u
ANUMHAHALKA. ['€Hbl B OEJIKK
BTOPO# (pa3pl OMoTpaHCcHhopMalvu.
dapmakoauHamuka. [ naBHoe u
noO0YHOE, PE30POTUBHOE U
MECTHOE, IPSAMOE, HEMPSIMOE U
pedIEKTOpHOE NCHCTBHE.

TOKCUYHOCTH BEILIECTB
HA APTEMHUJTUASX .
[TpakTuyeckas pabora
«Kapra skcrpeccun
T0(aMUHOBBIX U
CEPOTOHUHOBBIX
PEUENTOPOB B MO3TE
MBIILICH .
HccnenoBarenbckas
pabota
«IloBeaeHUYECKHNE TECTHI
Ha peiOkax Danio rario.
Caetio-TeMHas
Kamepay.
HccnenoBarenbckas
pabota
«IloBeaeHUYECKHNE TECTHI




Bubl B3auMOACHCTBUS JICKAPCTB.
CHHEPIU3M U aHTarOHW3M MpU
COBMECTHOM JECHCTBUU
JIEKAPCTBEHHBIX BEILECTB, UX
Pa3HOBUAHOCTH
TpaHncMeMOPAHHBII CUTHAJIMHT.
THNBI KIETOYHBIX PELENTOPOB.
MeMOpaHHbIC: HOHHBIE KaHAJIbI,
KATaJIUTHYECKUAE U COMPSKEHHBIE C
(G-0Oenkamu; BHY TPUKIIETOUYHBIE!
LUTOIIA3MATUYECKHUE U SICPHBIE.
MexaHu3MBbI JIMTaHA-PELENTOPHOTO
B3anMOAeiCTBUS. CEIEKTUBHOCTh
(M30MPaTEbHOCTD ) ICHCTBUS,
CBSI3b «XMMHYECKAs CTPYKTYpA —
(hapMaKoI0runyeckas akTHBHOCTh
BECLIECTBY

dapMaKoJIOrHYeCKOi MOLYJIALUN
CHHANTUYECKON XOJIMHEPTrHIECCKON
nepenayn. MoieKyIspHBIi
MEXaHU3M NEUCTBUSA U
(hapmakojoruyeckue cBorcTra M-
XOJIMHOOJIOKATOPOB,
raHrImo0I0KaTOPOB U
Kypapeno00HbIX CPEJCTB.
dapMaKoIoruuecKkas peryJisius
AKTUBHOCTH aJPCHEPTAYECKOTO
cuHarca. AIpEeHOMUMETHKH,
aaApeHOOI0KaTOPHI,
CUMIMATOJIUTHKH.

MonexynsipHasi papMaKoJIOTHst
AHTHAJUIEPTUYECKUX CPEICTB.
['MCcTaMHHOBBIE PELICNITOPHI: THIIHI,
MOJICKYJISIPHAsE OpraHu3aLusl.
Crabunmzaropsl MEMOpaH Ty YHBIX
KJIETOK. MOJIEKYJIIPHBIA MEXAHU3M
JICUCTBHUS, OCOOCHHOCTH
KIIMHUYECKOTO MPUMEHEHHU S, TOUKH
MIPUIOKEHUS TENCTBUS
WHTUOUTOPOB JIUITHTHBIX
MEINATOPOB.

MexaHus3M IEUCTBUS U
NPUMCHECHHE TTPEMApaToB,
CTUMYJIMPY FOLIUX MTPOLECCHI
UMMYHHTETA. DPapMaKOIOrnyecKas

Ha peiOkax Danio rario.
OTKpBITOE TIOJIEY.
Hccnenosarensckas
pabora
«IloBeneHYECKUE TECTHI
Ha peiOkax Danio rario.
CraiiHOe TOBEICHUEY .
[TpakTuyeckas pabora
«BnusiHue agpeHamMHa
Ha CEPICUHBIC
COKpAllCHUS
(mporpammHoOe
o0ecneYeHne ).
[TpakTuyeckas pabora
«l'meronornyeckue
npernaparsl UMMYHHOMR
CUCTEMBD).
[TpakTuyeckas pabora
«l'meronornyeckue
npenaparel HEPBHOM
CUCTEMBIY.




XaPAKTEPUCTUKA UHTEPIICHKUHOB:
MOJIy YEHUE, MEXAHU3M JCHCTBUS,
npuMeHeHue. OCHOBBI
naro(pu3HOI0ruu 0cTpohazoBOro
OTBETA, MEIUALMS BOCIIAJICHHUSI.
MonekyJISIpHBIIA MEXaHU3M
MTPOTABOBOCTIAIIMTEIBHOTO
JEUCTBUSA
TIIFOKOKOPTHKOCTEPOU OB,
HECTEPOUTHBIX
MPOTABOBOCIIAJIMTENBHBIX CPENICTB.
[TonsATHE O HAPKO3E U HAPKO3HBIX
npenaparax. Kietounslii u
HEPBHBII HAPKO3.
dapMakosornyeckas
XapPaKTEPUCTUKA OTAEIBHBIX TPYIII
HAPKO3HBIX CPEICTB.
[TocnmenoBarenbHOCTh IEHCTBUS HA
LIEHTPAJIBHYIO CUCTEMY.
DU3n0N0rnYecKknii CoH; (a3bl CHa.
Bunel Hapyenuii cHa [lonstue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TMITHOTHKAX ).

MoJteKy ApHBIE ACIEKTHI
Houmuenuuu. OnUaTHbIE
PELENTOPHI, UX THUIIBL
OHKepaMHbl U SHAOPPUHBI -
3HJAOTEHHBIE JIMTAHbI ONTMATHBIX
PELEnTOPOB.

AHTHIICUXOTHYECKOE JIcHiCTBHE,
BIMSIHUE HA (PYHKIUIO
SKCTPANMPaAMUAIHON CUCTEMBI,
SMOLIMOHAIBHYIO C(hEPY, PBOTHBIN
LIEHTP, APTEPUAIBHOE NABJICHUE,
LEHTP TEPMOPETY AU,
MoneKyIapHbIE MEXaHU3MBbI
JEUCTBUS HEHPOJIEIITHKOB,
BIIMSIHUE HA TO(PAMUHOBBIE,
CEPOTOHUHOBBIE, aIPEHO- U
TMCTAMUHOBBIE PELENTOPBI, UX
JNIEUCTBUE HA KIIETOYHBIE
MEMOPaHbI, Ha ACTIOHUPOBAHUE
TKAQHEBBIX MOHOAMHUHOB.
[ToTreH1Man-3aBUCUMBIEC HATPUEBBIE




KaHaJIbl KAK MUIIIEHU JEUCTBUS
MECTHBIX aHeCTeTHKOB. CII0COOBI
MHTUOMPOBAHMUS MOTCHIIAAI-
3aBUCUMBIX HATPUEBBIX KAHAJIOB
MECTHBLIMH aHECTETUKAMH.

Moayab «MoJiekyJ/JIsipHbI€ OCHOBBI cesiekiun» 9 kaace (68 yacos)

onosorust (20 4)

HyKnenHOBBIE KHCIIOTHI.
OCHOBHBIE IPUHLIMTIBI CTPOEHUSI.
Marpuunbie CUHTE3BL. Perukanus
— OCHOBA KJIETOYHOT'O ACIEHUS.
[TpuHUMITBI PETITTUKALIAH.
Myranuu. Uto BbI3BIBACT
u3MeHeHns B crpoeHuun JIHK.
[IpuHIMOE penapanuu.
Tpanckpunius. | eHeTHUECKMI
KoA. Opranusanusi reHOMa BUPYCOB
IIpoTMBOBUPYCHBIE CPEACTBA,
MEXaHU3MBbI UX JIEUCTBUA.
Opranuzanust reHoma OakTepuil
AHTHOAKTEpHUATIBHBIC TTPEMAPATHI.
Opranusanust reHOMa 3yKapuoT
I'eHOMHOE pegakTUpOBaHHKE.

Tembl OcHOBHOE coaepxanmne JleATe/IbHOCTD
IIKOJbHHKOB
Tema 1. OCHOBHBIE BEXH PA3BUTUS [TpakTuyeckas pabora
MouJiexkyasipHast MOJICKYJISIPHOI OMOJIOTHH. «Boiaenenune [IHK u3

OaHaHa.
[TpakTuyeckas pabora
«Mogens JIHK-
OpUTaMm.
[TpakTuyeckas pabora
«Onpenenenue
KaueCTBa MPENapaToB
JIHK ¢ moMotipro
CHEKTPOPOTOMETPUN
(Mpy HATMYKUH
000pyIOBaHUS).
[TpakTuyeckas pabora
«PerunkaruBHas
MaivHa (urpa-
JEMOHCTPALHS )».
[TpakTuyeckas pabora
«ITLP (Mmomens
amrui(puKanms Ha
Oymare)».
[TpakTuyeckas pabora
«Cuna npoMoTopay.
[TpakTuyeckas pabora
«Permenne 3ana4 Ha
TEHETHYECKUI KOI.
Tpancnsauusy.
[TpakTuyeckas pabora
« DO IUHT OETKOBY.
Hccnenosarensckas
pabota
«PacrnipocTpanenue
AHTHOMOTHKOPE3UCTEHT
HBIX OAKTEpUIY.
[TpakTrueckas padbota




«PaboTa B OBpeMEHHBIX
TeHETUUYECKUX 0a3ax
naHHbIX. [TpoBenenue
In silico ananmuza

MOCJIEA0BATENBHOCTEN
TCHOBY.
Tema 2. [Tpeamer renetuku. Kparkas PosieBas urpa
MoJiekyJisipHbIe WUCTOPUS PA3BUTHUS MPEICTABICHUS | « AJIJIEIHY.
OCHOBBI T'€HETHUKU 0 HACJICICTBEHHOCTH. Hccnenosarenbckuit

(20 1)

OT rena K npu3HaKy: KaKk
packpacuth KoTa. UTo Takoe
npusHak? [IyTe OT rena no
npu3Haka. Myrauuu. Amieny.
['eTepO3UTroTHl U TOMO3UTOTHI.
JIOMUHAHTHBIE U PELECCUBHBIC
AJIIETN.

['eHbI CTPOST OpraHusm.
BriroueHre 1 BBIKITFOYCHUE
Oosabioro Hadbopa reHoB. Kak
KJIETKM IOHUMAKOT, KAKHE TEHBI
JOJKHBI paboTaTh.

JIMCKpETHOE HACIIEI0BAHUE
IIPU3HAKOB. 3aKOHBI MeHaes:
OJIVH I'€H - OuH npu3Hak. Cxema
CKPCIIMBAHUS. 3aKOH
eAMHO00pa3us THOPUIOB MEPBOTO
MTOKOJICHUS. 3aKOH PACIICIUICHHS
NPU3HAKA BO BTOPOM MTOKOJICHUH.
3akoHbl MeHens: HECKOIBKO
T'CHOB - HECKOJIBKO MPU3HAKOB.
JIMruOpruaHOE CKPEIMBAHKE.
HezaBrucumoe pacxoxacHue
xpoMocoM. CUETIEHHOE
HACJIEIOBAHME.

BzaumMoneicTBue reHos.
AJIIIENBHOE U HEAUIETBHOE.
Onpenenenue nona. [1onossie
XPOMOCOMBI. CaMIIbl U CAMKH.
Brnusinue gpakropoB okpyskatouieit
cpeabl. XpOMOCOMHOE
onpenencuue noua. [lonoseie
xpomocoMmel. [Ipobiiema
JOTOJIHATENBHON X-XPOMOCOMBI Y
JKEHIMH. TPpeXIBETHBIC KOIIKH.

poekT MyTareHHbIE
(akTopsl.

Poneras urpa «Cyan6a
KIIETKW». [ eHBI-
[EPEKITFOYATENH.
[IpakTiyeckoe 3ananue
«AJTOPUTMBI 17151
KIIETOK.
[IpakTiyeckoe 3anaHue
«EnnHooOpazue
MEPBOTO TOKOJICHHUSIY.
[IpakTiyeckoe 3anaHue
«Pacuienienue Bo
BTOPOM TMOKOJIECHUM.
HccnenosarennbCkuii
MPOEKT «3aKOHHI [
Menpaens B
BKCIEPUMEHTE.
IIpakTiyeckoe 3aganue
«Peuierka I lenneray.
IIpakTiueckoe 3aganue
«HacnenoBanue,
CLIEMIJIEHHOE C TTOJIOM.
IIpakTiyeckoe 3aHATHE
«B3aumopaeicTBus
TCHOB (MOJIETTMPOBAHUE
CUHTE3a U TPaHCIIopTa
MATMEHTA B KIIETKY )».




Tema 3.
MouJiekyasipabie
OCHOBBI CeJICKIIHH
(28 4)

['eHBI B OMYJISILMSIX: BETUKOE
paBHOBecue. [lonmymsauus. YacToThl
BCTPEYAEMOCTH TPU3HAKA U
ajiend. YpaBHeHue Xapau-
BaitnOepra. [lonyisiumn
MEHSIFOTCS: YUCIIEHHOCTb,
MUTpALMs U BIOOp cympyra.
DaKTOPBI, KOTOPBIE BBIBOJSAT
NOMYJISILMIO U3 PABHOBECUS Xapau-
BaitnOepra. YuciieHHOCTB
nonyysnuu. Ponesas urpa

«3¢ ekt ocHoBarensy. peid
reqoB. Myranmu. HecimyvaiiHoe
ckpeumBanue. M3onsuums.
[Tonynsumuu MEHSAFOTCA:
€CTECTBEHHBIH 0TOOP. MexaHu3m
JEHCTBUS €CTECTBEHHOTO 0TOOpA.
JIBr>Kymid oToop.
MoaudukaimoHHas
WU3MEHUYUBOCTh. CTaTUCTUYECKHE
0COOEHHOCTH MOU(PUKAMOHHON
u3MeHYMBOCTH. Hacnenosanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuvecTBeHHBIE MPU3HAKH.
CpenoBast UBMEHYMBOCTD
npuzHaka. Kospdunmenrt
HAaCIeAyeMOCTH nipu3Haka. OTBeT
Ha otOop. [Touck reHon
KOJIMYECTBEHHBIX MPU3HAKOB.
OIOHOHYKIIEOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. [10JJTHOr€HOMHBIN
aHaJIN3 aCCOLMALIA.

«OMBI» HaJI TEHOMOM.
[Toctrenomuas 3pa. O6parHas
reHeTuKa. « OMUKCHBIE»
uccienosanus. [Iporeom,
MeTadoIoM. JloMecTUKauus u
LEHTPbI FTEHETUYECKOTO
pazHooOpa3zus. [loucku pacrenuii ¢
«XOPOIIMMMWY» MPU3HAKAMHM TSI
yenoBeKa. LIeHTpel reHeTUYECKOro
paznooOpazus. Hukomnaii UBaHoBHY
Basunos. Cenexuusl.
KomOuHanvonnas u rubpuHas
cenekums. I'ereposuc.

[IpakTiyeckoe 3ananue
«YacToThl ajnesnen,
I€HOTHIIOB U
(hEHOTHUTIOBY .
HccnenosarennbCkuii
MPOEKT « AHAIIN3
TEHETHYECKON
CTPYKTYPBI IIONY JIALAX
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)».
Poneas urpa « ¢ dekr
OyTBIJIOUYHOTO
TOPJBILIKAY.

Ponesas urpa
«ECTeCTBEHHBIN
oTOOopY.
Hccnenosarensckue
paboTHI
«MoaudukanuoHHas
U3MEHYHMBOCTH
pacTeHuil B mpeaeinax
BAILIET0 MECTA
YKUTEIBCTBAY .
[IpakTiyeckoe 3ananue
«ATPOHOMBI.
IIpakTiyeckoe 3ananue
«I"omonornueckue
PAIBI HACTIEICTBEHHOM
U3MEHUYMBOCTI.




CoXpaHUTh U U3YUYUTh TEHBI, YTOOBI
MeHsATh Oyayuiee. Kak npaBUiabHO
XpaHuTh reHbl. Komtekumn
TEHETUYECKUX PECYPCOB PACTEHUM.
[TpakTukym w/wnm
HCCIIEIOBATEIIBCKHM IIPOEKT:
MeTobl KyJTbTUBUPOBAHUS 1N VILTO
JUISL COXPaHEHHS TEHETHYECKUX
PECYPCOB PACTEHHN U ISt
YCKOPEHHOM CENIEKIUA
['eHeTnuecKkue LEHTPHI B HALLEH
cTpane. ['1e 3aHuMaroTcs
FEHETUKON U TEHOMUKOM IS HY K
CEJILCKOI0 XO34MCTBA.




