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COJIEP)KAHUE

IlosicHuTebLHASA 3alIUCKA

AKTyaJabHOCTh U Ha3HAYCHUE MTPOTPAMMBI

BapuanTsl peanuzaiiuu nporpaMmbl 1 GOpMbI TPOBEJICHUS 3aHATHIM
B3auMocBs3b ¢ mporpaMmMon BOCIIMTaHUS

OcoOeHHocTH pabOTHI NeJarora Mo nporpamme

Conepxanue Kypca BHEYPOYHOM J1eATEJIbHOCTH
Monynb «Kak )KHUBOTHBIC U PACTEHUS MPUCTIOCAOIUBAIOTCSY (IBOJTIOIMOHHAS SKOJIOTHS)

5-6 knacchl (34 Jaca)

Monynb «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiacchl (68 wacoB) Monyib
«buotexnonorun» 7-8 kiaccel (68 yacos)

Monynbs «MoekysspHble OCHOBBI (PU3MOJNIOTUU U (papmakonorun» 9 kiacc (68 dacos)

Monynb «MonekynspHble OCHOBBI cesieKIuu» 9 kiacc (68 yacos)

Ilnannpyembie pe3yibTaThl OCBOCHHUSI KyPCa BHEYPOYHOM 1eATEJIbHOCTH
JIM4HOCTHBIE PE3yJIbTATHI
MeranpeaMeTHbIe pPe3yIbTaThl

[IpenmeTHBIE PE3YyIbTATHI

TemaTu4eckoe IIIAHUPOBAHUE
Monynb «Kak )KUBOTHBIC U PACTEHUS MPUCTIOCAOIMBAIOTCS (IBOTIOMMOHHAS SKOJIOTHS)

5-6 kiaccsl (34 yaca)

Monynb «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiacchel (68 yacoB) Monymnb
«buotexnonorun» 7-8 kiaccel (68 4acoB)

Monyns «MonekynspHble OCHOBBI (U3HOIOTHHU U (hapMakoigorum» 9 kiacc (68 gacon)

Mopynb «MonekynsipHble OCHOBBI celleKIun» 9 kiacc (68 yacon)



HOACHUTEJIBHAS 3AIINCKA

AKTyaJIbHOCTh M Ha3HaueHHWe mnporpammbl. [lporpamma paspabortana B
COOTBETCTBHM C TpeOoBaHusAMH DenepanbHOro rocyIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOrO oOmiero o0pa3oBaHHs, OPUEHTUPOBaHA Ha oOOecIeyYeHUe
WHIUBUAYAIBHBIX MOTPEOHOCTEN 00yyalolmuXcsi M HampaBieHa Ha JOCTHXKEHHE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPAMMbI OCHOBHOTO 00IEro o0pa3oBaHUs C
y4e€TOM BbIOOpa YYacCTHHUKaMH OOpa30BaTEIbHBIX OTHOILIEHHH KYpCOB BHEYPOUYHOM
JEeSATENbHOCTU. DTO TMO3BOJSET O00ECNEeUUTh EIUHCTBO O0O0s3aTeNbHBIX TpeOOBaHMIMA
®I'OC BO BceM MPOCTPAHCTBE LIKOJIBLHOTO 00pa30BaHUs: HE TOJBKO HA ypOKE, HO U 3a
€ro npeaeaaMu.

AKTyallbHOCTh ~ pealiv3allud  JJaHHOW  MporpaMmbl  OOYCJIOBJIEHAa  caMoOi
0COOEHHOCTBIO MPOEKTHO-UCCIEAOBATEIIHLCKON ACATEIBHOCTH. DTa IEATENbHOCTD JIEKUT
B OCHOBE T03HABaTEIBLHOTO MHTEPECA peOeHKa, SABISETCS 3aJJ0TOM YMEHHMSI TUTAHUPOBATh
moOble JIEWCTBUST M BaXXHBIM YCJIOBHEM YCHEIIHOW peanu3anuu ujaeu. JloOble
U3MEHEHHSI COBPEMEHHOT0 OOIecTBa CBSI3aHBI C MPOEKTAMH W HUCCIEAOBAHUSIMHU — B
HayKe, TBOpYECTBE, Ou3Hece, OOMIECTBEHHOM >XM3HU. [103TOMY BaKHBIM 3JIEMEHTOM
pa3BUTHs JIMYHOCTH oOOydwaromerocs siBiserca (OpMHPOBAHUE OCHOBHBIX HABBIKOB
IPOEKTHOUCCIIEA0BATEIBCKON IESITENBHOCTH.

[Iporpammoii mpeaycMoTpeHO (OPMUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAHUW, a TaKXKEe W TMPAKTUYECKOro OmbiTa paboTel C 1ab0paTOpHBIM
o0opyZOBaHNEM, OBIAJCHUE MPUEMaMH MCCIIEIOBATEIbCKON NEeATeTbHOCTH. MeToabl
opranuzanuu  o0pa3oBaTeNIbHOM M HAyYHO-HCCIEAOBATENbCKOW  JESTENbHOCTU
pelycMaTpuBaloT (OPMHUPOBAHUE Y OOYYAIOUIMXCS HECTaHAAPTHOIO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAXXEHHSI M MHIUBU1YAIbHOCTH CY>KICHUU.

JUis momHOro ydera MHOTPEOHOCTEM ydaluxcs B HPOrpaMMe HCHOJIb3YeTCs
I GepeHINPOBAHHbBIN  MOAXO0J, YTO CTUMYJIHUPYET YdYallerocs K YBEIHMUEHHUIO
NOTPeOHOCTH B MHAWBUIYAIBbHOM, NHTEIJIEKTYaIbHON U TIO3HABATEILHOM JIEATEIbHOCTH
U pa3BUTHI0  HAYYHO-HCCIEAOBATEIIbCKUX  HaBbIKOB.  IIporpamma  craner
BOCTPEOOBAHHOM B MEPBYIO OUYEPEAb IIKOJIbHUKAMH, KOTOPhIE UMEIOT CTOMKUN UHTEpEC
U COOTBETCTBYIOIIYI0 MOTHUBALIMIO K H3YYEHHUIO MPEAMETOB ECTECTBEHHO-HAYyYHOI'O

OHKJIa, CCTCCTBCHHBIM HaYKaM M TCXHOJIOI'USAM.



B moapocTkoBOM BO3pacTe ydaluuecsl MPOSIBISIIOT CBOK 3aMHTEPECOBAHHOCTH B
TOM WM WHOW OOJACTWM 3HAHUM, HAYYHOM HAMpaBJICHUU WIH TPOQPECCUOHATHLHOU
nesaTenbHoCcTH. TakuM oOpa3oM MpoucXoauT ¢GOpMUPOBaHUWE TMO3HABATEIHLHOU U
po(ecCUOHaNbHON COCTaBISAIOIIEH JTUYHOCTH, TIOMOTAEeT YYalleMyCsl B ONpPEEICHUU
OyIylIero >KM3HEHHOTO MyTH M B MPO(PECcCHOHAIBLHOM BBIOOpPE MOCIE OKOHYAHUS
mkosbl. [lonoGHOro poja 3avMHTEPECOBAHHOCTh CTUMYIHMPYET MOCTOSHHOE IKEITaHUe
IIKOJbHUKA K TO3HAHUIO HOBOTO, PACIIUPEHUIO M YIUIYOJEHUIO COOTBETCTBYIOIIUX
3HaHUW, U TIOJYYCHUIO HOBBIX B TOM YHCJIE€ NPAKTUUYECKUX HABBIKOB, a TaKkKe
MOTHUBHPYET y4aIllerocs Ha mpodOopUueHTAIIHIO.

[Iporpamma HallefneHa Ha NMOMOIIb PEeOEHKY B OCBOCHMHM OCHOB OpraHU3allud U

OCYILECTBIEHHsI COOCTBEHHOMN NMPOEKTHO-UCCIIEI0BATENbCKOMN IEATENBHOCTH, & TAKXKE B
OpUOOpPETEeHUH  HEOOXOJUMOTo  OmbITa i paboThl  HajA  MHAMBHUAYAIbHBIM
UCCJIEIOBAaHUEM WJIM MpPoeKToM. I[IporpaMma moMoXeT IIKOJIBHUKY B OoJiee TIyOOKOM
U3YYeHUH MHTEPECYIONIe ero o0JacTH €CTECTBEHHBIX HAYK, a TaAKXKe B MPUOOPETCHUH
BaXXHBIX COLIMAJIbHBIX HABBIKOB, HEOOXOIMMBIX JUIsI MPOAYKTUBHOW COLMAIIM3AIUU U

dbopMupoBaHUs IPAKIAHCKON TTO3UITUU:

— HaBbIKa CaMOCTOSATEJIBHOTO pEHICHUS aKTyaJIbHBIX HCCIEAOBATEIbCKUX WU
NPaKTUYECKUX 3a/ad, BKIIOYAIONIEro B ce0s yMEHHME BUJETh M aHAJIU3UPOBATH
npoOJieMbl, HYXKJAIOUIMECs B PEIICHUH, YMEHHUE JeTalbHO NpopadarbiBaTh U
peann30BBIBaTh CIIOCOOBI PabOTHI C HUMH, YMEHHUE IJIAHUPOBATh COOCTBEHHYIO paboTy

¥ CaMOCTOSITEILHO KOHTPOJIIUPOBATH CBOE MPOJABUKEHHUE K KEITAEMOMY PE3yIbTaTy;

— HaBblKa TCHEPUPOBAHUS U O(QOpMIICHHs] COOCTBEHHBIX HJICH, OOJEUYCHUS HX B
yIOOHYIO JIJIsE pacrpocTpaHeHus Gopmy;

— - HaBbIKa YBAXHUTEIBHOTO OTHOIICHUS K YYXUM B3TJSaM H  UICSAM,
opopmieHHbIM B paboTax JApyrux IIOJEH, JAPYrUX aBTOPOB — BIAJCIBIICB
WHTEJUIEKTYaJIbHON COOCTBEHHOCTH;

—  HaBbIKa NYOJWYHOTO  BBICTYIUICHHS  Iepel  OOJBINOW  ayJaUTOPHCH,
apryMEHTUPOBAHUS M OTCTaMBaHUS CBOEM TOYKM 3pPEHHS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCIHBIX, YOCKACHUSA APYTUX B CBOCH MPABOTE, MPOJBMXEHUSI CBOUX
UAeH;

— HaBbIKa PabOTBhl CO CIHENHATU3UPOBAHHBIMM KOMIIBIOTEPHBIMHM IPOTPAaMMaMH,
7a00opaTOpPHBIM  O0OPYJIOBaHHWEM, TEXHHMYECKUMU YCTPOMCTBAMHU, OHOJIMOTECYHBIMU
dboHZaMu W HUHBIMH  pecypcaMH, C KOTOPBIMH MOXET OBITh  CBs3aHa

IIPOCKTHOUCCIICOAOBATCIIbCKAA ACATCIIBHOCTD IIKOJbHHUKA.



Kpome Toro, pabora mIKOJbHHMKA HaJ MPOEKTOM WJIM HCCIEIOBaHHEM OyIeT
crocoOCTBOBATh U PA3BUTHUIO €0 aJIEKBATHON CaMOOIICHKH.

BapuanTsl peajqu3auuu nporpaMmmsl 1 ()OpMbI IPOBeAeHUS 3aAHATHIL.

JlanHasi mporpamMma paccuuTaHa Ha paboTy €O HIKOJbHUKaMU 5-9 KI1accoB.
[lenarory Ba)kHee aKIIEHTUPOBATH CBO€ BHUMAHUE HE CTOJIbKO Ha KAYECTBE pe3ysibTaTa
MPOEKTa WJIK UCCIIEAOBaHUS, CKOJIbKO Ha TOM, YTOOBI YUaIIUICS MOJydaal 3HaHUSI B TOM
YHUCJIE U YePe3 BBIMOJHEHUE MPAKTUUECKOTO 3aJaHus, JIeJiajd BEIBOJALI M YMO3AKIIOUCHUS
Ha OCHOBAaHMHM CBOETO HCCIICIOBaHUS, YUYWJICA CpPaBHUBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MaTepUuajoM M HCCIEIOBAHUSIMU JIPYTHMX IIKOJIBHUKOB. Takum
00pa3oM, IIKOJbHUK OCBOUT OCHOBBI MPOCKTHO-UCCIEIOBATEILCKONW IEATEbHOCTU U
npruoOpeTeT HaBbIK KPUTUUECKOTO OTHOIIICHUS K MaTepHUay.

[Iporpamma pa3zbuta Ha MOMIYJIH, KOTOPBIE MOTYT OBITh HMCIIOJIB30BaHBI JINOO
JacTU4YHO, JMOO TmojHOCThI0. Tak Moaynb «Kak J>KMBOTHBIE HW  pacTeHUS
IPUCTIOCA0IMBAIOTCS» (PBOJIIOIIMOHHAS AKOJOTHS) MPEANoaaraeTcs s U3y4eHHUs: B 5
wim 6 kiacce B TedueHue ojHoro roma (34 waca B rom). Moaynu «OCHOBBI
pacteHueBojacTBay U «buorexHomorus» paccuuTaHbl Ha 68 YAcOB M MOTYT OBIThH
peanu3oBaHbl B TeUeHUH 2-X JieT (1mo 34 Jaca B roj) wind B TeueHuHu 1 roga (68 yacoB B
rog). Bo BTopoM cnydae BO3MOXHO MpoxoxjaeHHe oOoux wmoayne («OCHOBBI
pacteHueBojicTBa» B 7 uinu 8§ kinacce, «buotexHosiorun» B 7 WIM 8§ Kiacce).
AnanornyHo Moaynu «MonekynsipHble OCHOBBI (PU3MONOTHUU U (apMaKOJIOTHU» H
«MonexkynsipHbIE OCHOBBI CEJICKIIMU» pPAacCUMTaHbl Ha 68 YacoB U MOTYT OBITh
peanu30BaHbl B TeueHUHU 2X JieT (1o 34 yaca B roj) wiu B TeueHuu 1 roaa (68 vyacoB B
ron). Bo BTopom ciydae BO3MOXKHO MPOXOXKIAeHUE oO0oux moayinen («MonekynspHbie
OCHOBBI ~celekiuu» B 8 Kkiacce, «MONEKyIsApHbIE OCHOBBI (PU3HUOIOTHH |
dapmakonorun» B 9 kiacce).

MoOXHO pPEKOMEHAOBAaTh HCHOJb30BaTh MoAyiaun «Kak >KMBOTHbIE U pacTeHUs
npucnocadiauBaroTcs», «OCHOBBI PAaCTEHHEBOACTBa», «MOJIEKYJSIpHbIE OCHOBBI
CEJICKITMU» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTeIbHOro Iukia (5-9 kmace nmo 1 gacy B
HEJICNI0) JUIsl KJIAaCCOB arpoOMOTEXHOJIOTHYECKOW HampaBieHHOCTH. Moxaynun «Kak
KUBOTHBIE U PACTEHUS MpHUCTOcaOIUBaOTCA», «buorexnonorun» u «MomnekynspHble

OCHOBBI (PU3HOJIOTHHN U (apMaKOJIOTUU» B KAUECTBE HEMPEPHIBHOIO 00Pa30BaTEIILHOTO



nukina (5-9 kmacc mo 1 yacy B HeAento) sl KJIACCOB OMOTEXHOJIOTMYECKOTO WU
MEIUIMHCKOTIO HAITPABJICHUMN.

B3aumocBs3b ¢ nmporpammoii BocnuTanusi. [IporpamMma kypca BHEypOUHOU
NEATeNIbHOCTH pa3paboTaHa C YYETOM PEKOMEHJAlMUM TMPUMEPHONH MpPOrpaMMmbl
BOCIIUTAHUS,  YYHUTHIBAET  IICHUXOJIOTO-TIEJArOTUYECKUE  OCOOCHHOCTH  JIaHHBIX
BO3PACTHBIX KaTeropuil. DTO TMO3BOJISIET HA MPAKTUKE COEIUHUTH OOYYaIOIYI0 H
BOCIIUTATEIIbHYIO JIESTEIIBHOCTh II€arora, OpPUEHTHUPOBATH €€ HE TOJBbKO Ha
WHTEJUIEKTYaJbHOE, HO W Ha HPaBCTBEHHOE, COILMAIbHOE pa3BUTHE peOeHKa. ITO

IMPOABJIIACTCA

— B IPHUOPHUTCTC JIMIYHOCTHBIX PC3YJIbTATOB pCaJM3alluu ITPOTPAMMBI BHCYpO‘lHOﬁ
ACATCIIBHOCTH, HaICAMINX CBOC OTPAXKCHUC W KOHKPCTU3AIUIO B HpHMepHOﬁ

mporpaMmMe BOCIIMTAHH,

— B BO3MOXHOCTHU KOMINICKTOBAHUSA PA3HOBO3PACTHBIX TIPYIIIT HJIA OpPTraHHU3alluN

HpO(l)OpI/IeHTaIIPIOHHOIZ ACATCIIBHOCTH  IIIKOJIBHUKOB, BOCIIMTATCIbHOC 3HAUYCHHC

KOTOPBIX OTMCYACTCA B HpHMepHOﬁ mporpaMme BOCIINTAHHA,

— B MHTEPaKTHBHBIX (opMax 3aHATHH ST IIKOJIBHUKOB, 00€CTICYMBAIOIINX
OOJIBIITYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JJarOTOM M JPYTHUMHU JI€TbMHU
NEATeIbHOCTh M BO3MOXKHOCTh 00pa3oBaHHS Ha €€ OCHOBE JIETCKO-B3POCIBIX
OoOIIHOCTEH, KIIOUYEBOEC 3HAYCHUE KOTOPHIX JJII BOCIUTAHHUS IOTYEPKUBACTCS

MIPUMEPHOU TPOTPAMMOM BOCITUTAHHS.

Oco0enHocTH padoThI YUMTE ISl IO MPpOrpamMme. 3a/1a4a YYUTENS COCTOUT B TOM,
9TOOBI  COTMPOBOXKAATH TpolecC NPOodeCcCCUOHATBHOW OpPUEHTAIMU  IIKOJhHUKA,
packphiBasi TOTEHIIMAN KaXKIOTO 4Yepe3 BOBJICUYCHHE B MHOTOOOPA3HYIO JESITEIBHOCTD,
OpraHW30BaHHYI0 B pasHbix ¢opmax. [Ipm »TOM pesynapTaTomM pabOTHl y4uUTENs B
MEPBYIO O4Yepelb SBISIETCS JIMUHOCTHOE pa3BUTHE ydyamierocs. JIMYHOCTHBIX
PE3YyIAbTATOB YUUTEIb MOXKET JJOCTUYD, YBJIEKAasl YYCHUKA COBMECTHOW U UHTEPECHON UM
000UM JeATEIBHOCTHIO, YCTAaHABIWBAasS BO BPEMS 3aHATHNA JTOOpOKeIaTeIbHYIO,
MOJJICPKUBAIONTYI0 aTtMoc(hepy, HaChIas 3aHSITHS [EHHOCTHBIM COJIEPKAHHEM.
[IpumepHas cxema NpoBeNEeHUS 3aHITUN MO NPOTrPaMME:

1. OObscHEeHUE TEOPETUUECKOI0 MaTepHalia o TeMe.



2. TloaroToBKa K S3KCHNEPUMEHTAIHPHOMY 3aHATHIO, OOCYXICHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHSATHUS.

3. IlpoBeneHue NpakTUYECKOTO 3aHATHSI — OCHOBHAS 3aJjladya OCBOEHUE METOJI0JI0THUU
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYAaHUM TPEIJIOKUTH JACTSAM, KOTOpPHIE 3aWHTEPECOBAIUCH JaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEAOBATENIbLCKUN MPOEKT. JJisi 3Toro HeOoOXOAMMO
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OyJIeT ucCclaeqoBaTh, COCTAaBUTh IUIAH
AKCTIIEPUMEHTA.

5. Tlomoub y4eHUKY MPOaHATU3UPOBAThH PE3YIbTATHI IKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOSKTHO-UCCIEAOBATEIBCKOW NESITEIHPHOCTH IKOJIBHUKOB
MOXHO B TMpollecce 3aluThl HWMH CBOMX pabOT B paMKax IIKOJIbHOU

Hay‘{HOHpaKTI/I‘{CCKOﬁ KOH(l)CpCHIII/II/I.

COJIEPKAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH

Monyab «Kak ;KUBOTHBIE M PACTEHNSI MPUCTIOCAOINBAIOTCSD (IBOTIONMOHHAS
Ko0JI0orus) 5-6 xkiaccel (34 yaca)

1. Mut uccnedyem scuevie o6vexkmot (6 uacos)

CBolicTBa M CTpOEHHE MKUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocobp —
OpraHu3M Kak eIuHas cuctema. Amantanuu (nmpucrnocobieHus). [lonstue romeocrasa
XKUBOTO opranu3Ma. CriocoObl ero noaaepx aHusl.

[TonsiTue BapwaTUBHOCTH Tpu3Haka. McciemoBatenbckue paboThl «Bce nm
(cunHuIbI, 6€1KH, Oepe3bl U T.11.) OAMHAKOBBIe? DOTOKBECT.

Orpannuenusi mopdornorudeckux u (usnonorunueckux agantanuii. I[louemy
OpraHU3Mbl HE CTAHOBATCS OECKOHEYHO OOJNBIIMMH, MAJICHBKHUMH, BCESTHBIM.
[IpakTrueckast pabora «CocTaBisieM KHUTY PEKOPAOB PACTEHHI M >KMBOTHBIX HAILIETO
Kpash».

2. Bnuanue okpyscaroweii cpeovt nHa scusvte opzanuszmul (12 uacos)

dakTophl OKpYXKarOMIeH cpeapl (a0MOTHYECKUEe, OMOTHYECKHE, aHTPOIOTCHHBIE).
[Tpumepsr  abuoTmdeckux  (AKTOPOB, OKA3BIBAOIIUX OCHOBHOE BIUSHHE Ha
KU3ZHEACSATEIbHOCTh  JKUBBIX  OpPraHU3MOB:  TEMIlEpaTypa, CBET,  BIIaKHOCTb.
[Ipaktuueckoe 3anarue «l{Bet u Temno» (KyOMKH JibJa B3BECUTH, MOJOKUThH B YAIIKU

[lerpu Ha pa3HoOlBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpee



pactasun). [Ipaktnueckoe 3anstue «4To pacTBopsieTrcs B BoAe» (IKCHEpUMEHT «KHIKUI
nom»). Ilpaktuueckoe 3ansatue «luddy3us BemecTs B BoAE (pacTBOPHI)», «JIBrkeHHE
pacTBOpoB 1O 1BeTKY». llpakTnueckoe 3anstue «Jlen miuaBaer B Boje (aiicOepry,
3aMmep3aHue BoAoeMOB)». IIpakTuueckoe 3anstue «Jleq mpu 3amep3aHUM pacIIUPsAETCs
(pa3pylieHue kaMHsl (T0OYBOOOPA30BaHUE), 3aMEP3aHUE KIETOK).

OCHOBHBIE =~ 3aKOHOMEPHOCTHM  NIPHUCHOCOOJNEHHS  JKUBBIX  OpPraHM3MOB K
abuotndeckuM (paxktopam. [IpucmnocobieHrs K OCHOBHBIM aOMOTHUYECKUM (haKTopam:
TeMIeparypa, BIaKHOCTh U cBeT. llpakruueckoe 3anstue «lllyba» (kyOuku nbaa
3aBepHYTh B pa3HbIi Marepuai, B3BecUTb). [IpakTuueckoe 3ansAtue <«lIUrMEeHTH»
(MOXHO pa3fenuTh Ha BaTMaHe KpacuTenu u3 ¢uomactepoB». [IpakTuueckoe 3aHsATHE
«Kaxk %uBOTHBIE MJIaBAIOT B BOJIe» (DKCIEPUMEHT C MTUNIETKOM ).

UccnenoBatenbckue padoTsl «BrnusiHue cBeTa (Teruia, BIaXXKHOCTH, COCTaBa IMOYBHI)
HAa pacTEeHUsT B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCIOBHUSAX» (Ha JOCTYITHOM
MaTepuarne).

3. B3zaumooeiicmeus xcuswvlx opzanuszmos (4 waca)

buornueckue (bakTOopHI. 3aKOHOMEPHOCTHU pa3BUTHSA MEKBHJIOBBIX
B3auMooOTHomIeHH. Koa3Bomomuss (XUITHUK-KEPTBA;, Tapa3UT-XO3IMH) DBOJIOIUS
ctpateruii  noObBaHusa .  ComuanbHOCTh.  Buasi-Bcenenipl.  [lepeuens
PaCTEHUMBPEAUTEIICH. HUccnenoBarennckas paboTta «HaOmonenus 3a
B3aMMOOTHOIICHUSAMHU JKHBOTHBIX TPH JOOBIBAHUU MUINHU (KOPMYIIKWA JJIS TTHIL, JJIs
TOPOACKMX WM CEIIbCKUX J>KMBOTHBIX). BeO-kamepni». HccnmemoBarenbckass pabota
«PacmpocTpaneHre BUJOBCUHAHTPOIIOB B HAIIEH MECTHOCTH.

4. Yenoeexk 6 yncuznu pacmenuil u ycueomuvix? (6 uacoes)

AnTtporniorernsie (aktopel. [IpaBma nm, YTO TEPBOOBITHBIC IIOAU JKUIH B
rapMoHHH ¢ npupoaoi. OIOMalIHUBAHUE U IPUPYUYEHHE )KUBOTHBIX U paCTEHUU. 3aueM
criacaTb BBIMHUPAIOIIME BUABL, KaK 3TO JenaTh. KynbTypHblE pacTeHUss U HX JTUKUE
npeaku. [loyemy BakHO MX cOXpaHsaTh. Pa3zHoOOpa3ue KyJIbTYpPHBIX PACTEHHM U HX
3Ha4YE€HHUE B KU3HM uyenoBeka. KpacHast kHura Bamen tepputopuud. Ocobo oxpaHsieMble
TeppuTopun, 3amoBeqHUKH Poccum m mwmpa. [lpakTudeckas paborta «PazHooOpaszme
KyJbTYPHBIX PACTEHUI B BallIEM PETHOHEY.

UccnenoBatenbckass pabora «BinusiHne aHTpONOreHHbIX (PAKTOPOB HA pPa3BUTHE

pacTeHuil B rOpoie/HaCEIICHHOM MMyHKTE.



Okckypcusi/mpaktuueckass pabora «OOIIT B Bamem peruoHe — yHHKalbHbIC
O0OBEKTBI IPUPOIBI».
5. Ikonozuueckue nuuwiu (6 uacoe)

buocdepa — ogna u3 BaxkHeimux obonouek 3emin. UTo Takoe «IKOIOTUUYECKUE
HUIIM» U Kak OHM (opMupyroTcsa? dopMupoBaHue 3HaAHUN MO OHOPa3zHOOOPa3UIO
KU3HEHHbIX  (QOopM,  TOBEJACHUECKHX  MPUCHOCOONEHHH,  MOAu(pUKAIMOHHAS
M3MEHYUBOCTh (Ha 0a30BOM ypoBHE). PacTuTenbpHble coo0IIecTBa U UX TUIBL. Pa3BuTHe
Y CMEHBI paCTUTENbHBIX COOOIIECTB.

HccnenoBarensckue paboThl «IJKOJOTMYECKHE HMILIM BOKPYT TeOs — ONUcaHue
dakTopoB oOKpyxkarwieid cpenb». HccnenoBarenbckue padotel «DeHonormyeckue

HAOITFOIEHUS).

Moayab «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiaacchl (68 yacoB)

1. Beeoenue 6 pacmenuesoocmaeo (2 uaca)

Yro-Takoe pacTeHHEBOJACTBO: OCHOBHbBIE (DAKTOpPHI BHIPAIIMBAHUS PACTCHHIA.
Uctopus pa3zButus arpoxumudeckux 3HaHui (pabotrsl M.B. Jlomonocoga, FO. JIuOuxa,
Bbyccenro, B.B. JlokyuaeBa, K.A. Tumupsizea, I1.A. Kocteriuea, J[.H. IlpssauiinnkoBa

u ap.). [Ipaktuueckas pabota «bouka JInbuxa.
2. Aepomexnuueckuil 3kcnepumenm (6 uacos)

[IpaBuiia TOCTAHOBKM arpo’KCHepUMEHTOB. llocTaHOBKa 3KCIEPUMEHTOB C
pacteHusIMU. BBIOOp TEMBI, COCTaBIECHUE THIOTE3bI, LEIH M 3a7a4 IKCIIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHUM B KOHTpoJupyemon cpene. KoHTpoin, MOBTOPHOCTH,
npoBeieHue dKcnepuMeHTta. I[lnmanupoBanue »skcnepumeHTta. OIEHKa pPe3yJIbTaTOB
skcriepuMenTa. MccnenoBarenbckas padora «DakTopbl, BIMUSIONIME HA MPOPACTAHHE
ceMsH (pPOCT IPOPOCTKOB)».

OcBOeHHE TEXHOJIOTHH KPYTJIOTOJJUYHOTO BHIPALIMBAHUS CAJTaTOB U MUKPO3EJIEHU
B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX ycnoBUsAX. COOp YCTaHOBKHM [JIsi BBIPAIMBAHUS
pPacTeHU B KOHTPOJIUPYEMBIX YCIOBHUSX.

3. Pob xumuueckux snemenmoe ¢ numanuu pacmenuii (20 uacos)

Bopma. PactBop. BrITsSkka. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTh W pH
pactBopa. Ponp XUMHYECKMX 3JIEMEHTOB B MNHUTaHUM pacTteHuil. [lonmydeHue
MUTATENbHBIX BelleCTB pacTeHusMH. lIpaktuueckas pabota «CXeMbl MUTATEIbHBIX

pactBOpoB. Pacuer 103 ynoOpeHuit 1j1si MUTAaTeNbHBIX PACTBOPOBY.



YaoOpeHusi: oOpraHM4ecKue, MHUHEPAJIbHbIE, MHKPOOMOJOTHYECKHE. THUIIBI
nuTaHusl pacTeHuil. Bo3gymHoe W MuHepanbHOe (KOPHEBOE) MUTAaHUE pPACTEHUM.
TpaHCIOPT NUTATENIBHBIX BELIECTB PACTEHUW: BOCXOIALIMNA Y HUCXOISALIUN TOK.
Baxnelimue kanuiinele, GpochopHbIE U a30THBIE ya00peHus, ux cBoiicTBa. IIpocteie u
cinoxubie ynoopenus. Ilpaktudeckass pabora «lIpaBuna cMmemmBaHUS yHAOOPEHUI
[IpakTtuueckast pabora «IluTtaHue pacTeHUA: TEXHOJIOTUS MPUTOTOBIECHHUS MUTATEIBHBIX
PacTBOPOB ISl PA3HBIX KYJIbTYP».

PocT u pa3BuTHE pacTeHUl: ATambl OHTOreHe3a, (aKTOPbl, BIUSIOLIME HA POCT
pacTeHuil: CBeT, TyCTOTa IOCaJ0K, MNuTaHue, cyocrpar. Ilpaktuueckas paborta
«MOHUTOPHUHI MUHEPAIBHOTO MUTAHUS PACTCHUIN.

OcoOeHHOCTH TNHUTaHMSI PACTeHUl a30TOM. A30T W €ro 3HA4YeHHE B KHU3HU
pactenuii. DopMbl a30Ta U UX NPEBpAIICHUE B MIOYBE.

Uctounuku docdopa ans pactenusi. 3HaueHue pochopcoaepraimnx coeTuHeHUN
B KJIeTke. Poiib Makpoapruueckux coeAMHeHui pocdopa B IHEPreTHIecKOM 0OMEHE.

Bnusinue kanus Ha (QuU3MYECKHE CBOMCTBA NPOTOIUIa3Mbl, Ha (HEPMEHTHI
yIII€BOJAOPOIHOTO OOMEHa, CUHTE3 OesKkoB U Jip. Poib kanus B moaaep:kaHuM MOHHOTO
OaslaHca B TKaHsX, B MPOIIECCAX CAMOPETYJISIIIH.

Perynsaropnass u CcTpykTypooOpa3oBaTelibHas poJib KajibIUs. YdYacTue B
00pa30BaHMU KJIETOYHOW CTEHKH, MOJACPKAHUU CTPYKTYPHl MEMOpPAH U PETYISIIHUS UX
IPOHUIIAEMOCTH.

3HavueHHWE MarHus B MeTa0oJIM3Me pacTeHWil. Marawii B coctaBe XJopoduiia,
CXOJACTBO XJIOpOohHUIUIa U TeMOTJIOOMHA KaK CBUACTEIHCTBO €JUHCTBA OPTraHUYECKOTO
MHpA.

Cepa M ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOW OpraHu3zanuu
KJIETKH, YYaCTHE B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX.

Muxkpoanementsl. [IpencraBieHuss o poiau MHUKPOIIEMEHTOB B MeTabOIM3MeE
pactenuil. OCOOEHHOCTH MOCTYIJIEHHUS MHUKPORJIEMEHTOB B pacTeHus. CUHEprusM u
AHTArOHHU3M 3JIEMEHTOB MUTAHUS PACTCHUMU.

PactutenpHasi nuarHocThka W METOABI HMICHTU(DHWKAIMK HEIOCTaTKa/M30bITKA

QJICMCHTOB ITMTaHHA. HpaKTI/I‘-IeCKaH pa60Ta «PacturenpHas JUAarHoCTHKa».



UccnenoBatenbckass pabora «OIlleHKa COCTOSIHUSI KOMHATHBIX PaCTECHHI,
pacTeHu Ha LIKOJIBHOW TEPPUTOPHUM, YCTAHOBKA MPUYUH NATOJIOTUYECKUX COCTOSHUU
(Ipu HAJTUYHHN )».

UccnenoBarensckass pabota «OuLeHKa BIUSHUSA Ppa3IMYHBIX 3JEMEHTOB Ha

COCTOSIHUE PACTEHHH (COCTaBIEHUE PA3IMYHBIX TOAKOPMOK )».

4. Pecynamopul pocma pacmenuii. 3awyuma pacmenuil (4 uaca)

[TonsTue o perynstTopax pocta pacreHuid. CTUMYISTOPBI pocTa — PUTOrOPMOHBI
(aykcunbl, THOOEpEITMHBI, IUTOKUHUHBL). THrUOUTOpPHI pocTa pacTeHuii: 1. mpupoiHbie
(abcum3oBasi KHUCIOTa U HEKOTOpbIe (DEHOJbHBIE BellecTBa (MKyMapoBasi, KOpHYHAas,
CaNMIIMIIOBAst K-Thl), 2. CHUHTeTHYeCKHe (MOp(haKTHHBI, peTapAaHTbl, AEPOTUAHTHI,
JE€CUKaHThl, repOounuabl). OUTOMOHUTOPUHI U OIIEHKA COCTOSIHUSA pacTeHUH.
CoBpemeHnHble criocoObl MoHUTOpUHTA. [IpakThueckas pabora «DUTOMOHUTOPUHT H
OIIEHKa COCTOsIHUA pacTeHuil. COBpeMeHHbIE CTIOCOOBI MOHUTOPUHTA.

UccnenoBarensckast pabora «BnusiHue rerepoaykciuHa Ha mpopacTaHue (pocT Ha
pa3HBIX CTAUAX, B Pa3HBIX YCIOBUSX) PA3IUYHBIX PACTEHUN».

3amuTa pacTeHU OT BpeAuTeseil: ocHOBBI Ouomeroaa. [Ipaktuueckas padbora

«I/IHCGKTapI/II/I: ImpaBuJIa U YCJIOBUSA Pa3BCACHUSA ITOJIC3HBIX HACCKOMBIX).

5. Boonas, necuanasa u nousennasn Kyaomypol, UX HPUMEHEHUE 6 GbIPAUUBAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BonHas, nmecuaHass M NMOYBEHHAas KyJbTYpbl, UX NPUMEHEHUE B BbIpAllUBAHUU
pactenuii. IIpoBenenue Boabl B KOpHE U cTebne pacteHuid. IIpaktuueckas pabora
«KopHeBoe naBiieHUE».

Boaubiii pexum pacTeHHil: CTpOeHHE YCTHUIL: (DAKTOPHI, BIHSIONIME HA HUX
pPacKpbITUE U 3aKpbITUE. 3HAYEHUE MEXaHW3Ma pEryslUud MUCHApPEHUs BIArd
pactenuem. I[Ipaktudeckas pabora «[IpuroToBieHne mnpemnapata YCTBUII METOJOM
CJIETIKa.

UccnenoBatenbckue palboThl: «BrnusiHue yclioBuil coiep:kaHUsi pacTeHUU Ha
KOJINYECTBO YCTBHILY.

DOTOCHHTE3 — YHUKaJIbHBIN Mpolrecc pacteHuil. TemHOBas u cBeToBas (hasbl

doTocunTe3a. 3HaueHue HOTOCUHTE3a AJIsl )KUBBIX opraHu3moB. [Ipakrudeckas padora



«DyHKIMOHANbHAsT  IMATHOCTHKA PACTEHUHW IO  AKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarensckass pabora «Ompexnenenne xjopopumia A u b, ouneHka
(POTOCUHTETUYECKON aKTUBHOCTU PACTEHUI U (PAKTOPOB, BIAMUSIOLIUX HA HEEY.

@axTophl pocTa paCTEHUM: BO3AYX M ajdpauus. llog3zeMHOe nbIXaHUE PACTEHUM:
COCTaB TIOYBEHHOIO0  BO3AyXa, Tra3000MeH. ['azooOmen mnpu OecroOYBEeHHOM
BbIpamuBanuu. I[lpaktuueckas pabora «Aspamus, CO2 u O2. [IpixaHue pacTeHU».
[Ipaktuueckass pabora «JIpixaHue pacTEHUi: OIIEHKa WHTEHCUBHOCTU JIbIXaHUS
PAaCTEHHUH U IIOIOBY.

UccnenoBarensckue paboTel: «BausHue crnocoba BbIpaluBaHusg (cocraBa
NUTATEeIbHOM CMECH, CXeMbl BHECEHHS ) HAa POCT U PA3BUTHUS PA3IMYHBIX PACTCHUI.

6. Kyremypusie pacmenusn. Cospemennsie acnekmul cenexyuu (20 uacos)

Kak denoBek ctanm wucnonb3oBaTh pacteHusi? CBS3b pa3BUTHSA IIUBWIM3ALUU
YeJioBeKa W oJIoMallHuBaHus pacteHuid. Jlomectukamus. Juckyccus «JlomecTukarus,
BCE JIM PpACTCHUS W IKUBOTHBIE, KOTOPHIC IKUBYT PSIJOM C UYEJIOBEKOM WM
OJIOMAaIIHUBAOTCSA? MOXXHO JIM CYUTATh TapakaHa OJOMAITHEHHBIM KUBOTHBIM 7))

HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPIaHU3MOB.
N3menunBocth. Bunel m3menunBocth. [lpaktuueckas pabora «MoaubukamroHHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA)Y.

I'en — MarepuanbHbIi HOCHUTENIb HACIEICTBEHHOCTH M  HW3MEHYUBOCTH.
HyxkneunoBsle kucimothl. JIokanu3anus reéHETUYECKOrOo Marepuana B KieTke. [lenenue
kierok. Permukamus  JIHK.  OcHoBHas  gormMa  MOJEKYJISIPHOM — OHOJIOTHHU.
Tpaackpunums. Tpanciasauus. Myranun. [Ipaktudeckas pabota «I'eH — HHCTPYKIHS 110
cOopke KIeTKH (Ha Oucepe wim KOHCTpyKTope)». [IpakTnyeckas pabora «Myrtanus Ha
OyrepOpose (000t 00BEKT W3 MpEebIAYyIIeH padoThl, TAe W3MEHEHHWE WHCTPYKIIHMH
MPUBEACT K N3MEHEHHUIO BHEIITHETO BUIa 00BEKTA)».

DddexT OyTBUIOUHOTO TOPJBIIIKA M T'eHEeTHYecKoe pa3zHooOpasme. UTo Takoe
reH0aHk? 3ayeM COXpaHSTh T'€HETHYEeCKHE pecypchl pacTeHui? OCHOBHBIE CIIOCOOBI
COXpaHEHUs TCHETUIECKUX PeCypcoB pacTeHui (eX Situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH TroMoJoruueckux psaoB. LleHTpsl
MPOUCXOXKAEHUST KynbTypHbIXx pacteHuid H.M. BasumoBa u IL.M. JXykosckoro.

[IpakTtrueckas padota no rpynnaM «OTKya Ha HAIIUX CTOJaX (PPYKTHI/OBOIIH/3IAKI.



OcHoBHbIe MeTonbl cenekuuu. ['mOpuauzanusa. Dopmbel oTOOpa. OCHOBHBIE
HaIpaBJICHUs CEJIEKIMH: YIy4lI€HUE YPOKaWMHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
abuotnyeckuM (paktopaM. IlpakTuueckas padorta «BoipamuBaem ropox. Kak nposectu
CKPEILMBAHUE Yy TOPOXaA».

Ecte nmu xu3Hp B mnpoOupke? buoTexHONOrHMs KyJIbTYpPHBIX PaCTEHUM.
UccnenoBarensckast pabora «BeIpamuBanue pacTteHUd B 1OpoOUpke» (MOXKHO
BOCIIOJIB30BATBCS  PE3YyJIbTATAMU MPEABIAYIIMX HKCIEPUMEHTOB II0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JJIsi PACTEHUM ).

Kak  uenoBexk  MoxeT  MoauduuupoBarb  pactenus?  ['eHeTnueckoe
penakrupoBanue. COBpPEMEHHbIE  MOAXOABI W JIOCTWKEHHMSI  I€HETHYECKOIO
penaktupoBanus pacteHuid. [Ipaktuyeckas pabora «I'eHOMHbIE HOXKHUIIBI

(MonmenupoBanue pabotsl cucrembl CRISP-Cas).

7. Pacmumenvhasn npooykuyus. (8 uacos)
Hanzemubie u moa3emHbie opraHbl pacTeHuid. [lober u BUAOM3MEHEHHBIN MoOer
pactenuii. CriocoObl pa3MHOXKEHHS PACTECHUH.

[lonsiTue o0 KayecTBe TMPOAYKTOB mnHTaHus. [IpoGiemMbl KOHKYpeHIHU
OTEYECTBEHHBIX NMPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKU U CPEICTBA
coxpaHeHus: npoaykroB nutaHus. [lpaktuueckas pabora «[IpemenbHO nomycTUMbIe
koHneHTpanuu (ITJIK) 1 MeTombl KOHTpOJs 0€30MacHOCTH PACTUTEIBHBIX MPOAYKTOB
UTAHUS.

Mukpo3eneHs: mojie3HOoCTh U TexHonorus. MccnenoBatenbckas padora «OrneHka

Ka4yecTBa BBIPAIICHHON MUKpO3eIeHn» (MO0 CBOs, TMO0 U3 Mara3uHa).

XUMHYECKUI aHaJn3 MPOAYKIIMH. OCHOBBI CHEKTPO(OTOMETPHH.
[TotenmmomeTtpusi. Xpomatorpadus. [Ipaktuueckas padota «MeTObI OLIEHKH KauecTBa
pacTUTENbHOM MPOAYKUIMU: XPAHEHHE M COXPAHHOCTh IHUTATENIbHBIX BEIIECTB» (IO
JTOCTYITHOMY O0OPYIOBaHUIO).

HccnenoBarensckas pabota «Ompenenenue Butamuaa C METOAOM OOpaTHOTO

TUTPOBAHHUS B TUIOAAX HA PA3HOM CPOKE (Croco0e) XpaHEHUs.



Monyab «buorexHnosorus» 7-8 kiaccol (68 yacon)

1. Buomexnonozus (4 uaca)

[lonsiTue OWOTEXHOJOTHMHU. 3a4eM UEJIOBEKY OHMOTEXHOJOTMH, B YEM UX
NPEUMYIIECTBO  MEepel  XUMHYECKHMM  CHHTe30M.  OCHOBHbIE  OMOOOBEKTHI
OMOTEXHOJOTUH: MPOMBIIUICHHBIE MHUKPOOPIaHU3MbI, KIETKM M TKaHU pPacTeHUH,
KUBOTHBIX M 4eNoBeKa, OuokartanuzaTopbl. llpaktnueckas paborta «IIpumepsr
MPUMEHEHUS! OMOJIOTUYECKUX OOBEKTOB B TBOCH JKU3HU.

Colpbe U1t OMOCHHTE3a M OIEHKa ero Ouosorndeckoil 1meHHocTH. OCHOBHBIC
UCTOYHHMKH YTIepoaa, aszoTa, ¢ocdopa, MUKPOIIEMEHTOB. lcciaemoBaHue HOBBIX
HCTOYHHUKOB ChIPhs (BKJIIOUAsi BOIPOCKI €ro MpeBapuTebHON 00paboTKu), pa3paboTka
HOBBIX IMHTATEIBHBIX CPEJ, B TOM YHCJIC BKJIFOYAIOIIMX OHMOCTUMYJISTOPHI U APYTHE
AJIEMCHTHI YIPABIICHHUS M ONITUMH3AIIMH MTPOIIECCOB OMOCUHTE3a. MeToIbl ONTUMHU3AINH

IMUTATCIIBHBIX CPCII.

2. Mukpoouonozus (12 uacos)

[lonoxeHnne mNpPOKApUOTOB B CHCTEME oOpranuueckoro wwupa. CrpoeHue
OakTepuanbHol KieTku. Knaccuduxamus 6axrepuit. Mopdomnorus 6akrepuit. [IpocTteie
U CJOXHbIE METOJbl OKpamuBaHus Oaxrtepuil. duzmonorus OakTepuil: NUTaHUE,
IBIXaHUE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (3KCTpeMOPUIBHOCTD,
ocobeHHocTH cTpoeHus KieTku). JlaboparopHas pabora «DuKcHpOBaHHBIE TpENapaThl
Oaktepuil. Ompenenenne ¢GOpMbI TPEIJIOKEHHBIX  KYJIbTYp MHMKPOOPTaHW3MOB,
UCTIONB3Ys TPOCTOM Meron okpacku» JlaboparopHas pabora «OmnpeneneHue TuIa
KJIETOYHOM CTEHKH METOJIOM OKpamuBaHus 1o ['pamy» (Mpu HATHMYUKU PEAKTHUBOB).

MonouHokucioe W crnuproBoe Opokenue. DororpodHBIe M XeMOTpodHBIC
Oaktepuu. Kunermyeckoe  ommcaHue — 1mpolecca  pocTa  MHUKPOOPTraHHU3MOB.
OKCIOHEeHIMalbHast ~ Mojenb  pocta. KuHernka  rubeian  MHUKpOOPTaHU3MOB.
Jlabopatopnas padota «IIpuroroBieHue MPUKU3HEHHBIX MPETMAPATOB MOJIOYHOKHCIIBIX
OaxTepuii».

[TaTorennrie OakTepuu. YymHas majoyka v 4epHasi CMEpPTh, OOTYJIU3M, CTOJOHSK,
TyOepkyne3. Mctopus 60pb0bI ¢ OakTepranbHbiMu nHpeKusaMu. JlabopaTtopHas padora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas pabota «Bbinenenue 4ucToit
KyJabTypbl OakTepuil. Meroa pa3BeneHuil. MeToa  UCTOIIAIOMIETO  IITPUXA».
Jlaboparopnasi pabora «Mopdonoruueckas XapakTepUCTHKA BBIJACICHHOM YHCTOU

KYJbTYpPbl: XapaKTepUCTUKA KOJIOHUU, (popMa OaKTepHil, TUI KJIETOUHOU CTCHKN.



Bolina 0eCKOHEUHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl JAeCTBUN
aHTUOMOTUKOB. MeXKiIeTouHas KOMMYHHKalus Oaktepuil. UYyBCTBO KBOpyMa.
JlaGoparopHast pabora «CpaBHEHME pPOCTa MHUKPOOPraHW3MOB Ha dYalke 0e3 U C
noOapneHuss aHTUOMOTUKOBY MccnenoBarenbckas padora «IloMck MHKpOOpPraHU3MOB
o0JaaronMX aHTarOHUCTUYECKONH aKTUBHOCTBIOY.

[Ipumenenue OakTepuil uenoBekoM. KunHernueckoe omnucaHue OHOCHHTE3a
IIPOAYKTOB MHUKpPOOpPraHu3MaMu. bakrepuu, KOTOpble MOTYT pasjaraTb IUIACTHK.
HccnenoBarensckas pabota «Bolgenenre MOJIOUYHOKUCTBIX OaKTEepHil, HCCIeJOBAaHUE UX
AKTUBHOCTHY.

MukpooprauuaMbl B arpoOMOTEXHOJIOTUU. VICKyCCTBEHHBIE  accolMaluu
pacteHuil ¢ mukpoopranusmamu. HccnenoBarenbckas padota «BwiaeneHue OaxTepuii

ITOJIC3HBIX AJIA paCTCHHﬁ>>.

3. Jykapuomuueckue opzanuzmvl 6 GUOMEXHONOZUU (NleCHesble 2PUDL,
oposcrcu, 6ooopocau) (12 wacos)

[1necHeBbie rpuOBI MPOIYIIEHTHI OMOJIOTUYECKH AaKTUBHBIX BEIIECTB.
OO6mast xapakTepuCTHKa IpOXKeH caxapoMmuIeToB. McTopuss MCHONb30BaHUS

IPOAOGKEH B TPATUIMOHHON OMOTEXHOJIOTHH. TEeXHOJIOTUU BUHOMETUS U XJIeOOTIeUeHHUS,
CHeIUaIU3UPOBaHHbIE pachkl JIpoxked. Mertabonusm nposxoked. Peakius cnupToBOro
opoxenus. JlaboparopHas pabora «llogcdeT kiIeTok Apoxkeid B kamepe [ opsieBay.
JlaGopatopHas pa6ora «OOHapyKeHHE MPOAYKTOB CIUPTOBOTO OPOKEHHS: ITUIOBOTO
CUpTa W YIJIEKUCIoro rasa». [lomydeHuMe BTOPUYHBIX METAO0OJUTOB B JIPOXIKAX.
Jpoxoku Kak MpoIyleHThl OMoToIuB. [lomydueHue 1eneBbix OEITKOB B IPOXKIKAX.
Oco0EHHOCTH BET€TaTUBHOTO U TOJIOBOTO PAa3MHOKEHHUS y JIPOXKEH, 3HaAUYCHUE
M3y4YEHUsT MHUTO3a M LUTOKHMHE3a U1 ONTMMM3ALMU ITPOLECCOB KYJIbTUBUPOBAHUS
JPOAOKEBBIX MITAMMOB, TIOHUMAHUS MPUYNH MTATOTEHHOCTH JPOXKKEH U rprOOB, MOUCKA
MulieHed (QyHTUIMAOB W pa3pa0OTKH  HOBBIX JIEKAPCTBEHHBIX  IPENapaToB.
JlabopatopHass pabota «HaOmiomeHune  pa3sMHOXKEHUS — APOAOKEBBIX  KIETOK».
[Ipaktuueckast padorta «llomydeHue TBopora W Kedupa Ha OCHOBE MOJOUYHOKHCIBIX
Oaktepuit». [lpaktnueckas pabota «OCHOBHBIE BHJIbI KBaca M HMX XapaKTEPUCTHUKA»
«poxoku W MOJIOYHOKHCIIbIE OaKTEpUHU, MPUMEHSAEMbIE ISl MPOU3BOJCTBA KBacay.

[IpakTtrueckass pabota «CpaBHUTENbHBIA aHAW3 Pa3BUTUS JIPOXIKEH B a’pOOHBIX U



aHa’poOHBIX ycnoBusx». IlpakTuueckass pabora «MeToapl OILIEHKH CBOKWCTB
xJie0onekapHbIX Ipoxked. OcOOEHHOCTH NPUMEHEHHUsS] MPECCOBAHHBIX, CYUIEHBIX H
MHCTAaHTHBIX Apoxokeit». HccnenoBarensckas pabota «BnusiHue Qpu3mko-xuMudecKux
(akTOpOB Ha KauecTBO OMOTEXHOJOTMYECKOM MPOAYKIUHU (KBac, Keup, Chlp, XjIed u
Ip.)».

Bogopociu — mepcnekTUBHBIN OOBEKT AJI MPOU3BOJCTBA O€liKa U YIJIEBOIOB.
buorexHomornyeckre MeTobl OYMCTKU TBEPIBIX, JKUJKHX OTXOJ0B U Ta3000pa3HBIX
0TX0/10B Tpou3BOoACTB. CrouHble BoAbl. CXxeMbl OYMCTKU. BUODUIBTPHI, a’3pOTEHKH,
METAaHTEHKHU, OKCUTEHKH. AKTHUBHBIM WJ W BXOJAIIME B HETO MHUKPOOPIaHU3MBI.
Hcnonp3oBaHue BoJOpOCIEN B OUUCTKE CTOYHBIX BOJ. MccaenoBaTenbckas padora

«Bnusinue pusuko-xumudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmayusn (8 uacoe)
HacnencTBeHHOCTh M U3MEHUYHMBOCTh — OCHOBHBIC CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocth. Buawsl m3menunBocTh. [IpakTuyeckas pabora «MoaudukanmoHHas

U3MEHYMBOCTD (JIUCThS, UTOJIKH C OJHOTO JCPEBa)».

I'en — MarepuanbHbIi HOCHUTENIb HACIEICTBEHHOCTH M  HU3MEHYMBOCTH.
HyxknennoBele kucnotsl. JIokanu3anus reHETHUECKOT0 MaTepuaia B KieTke. [leneHue
kierok. Permukamus  JIHK.  OcHoBHas  gormMa  MOJEKYJISIPHOM — OHOJIOTHHU.
Tpaackpunums. Tpanciasuusa. Myranuu. [Ipaktudeckas padota «I'eH — HHCTPYKIHS 110
cOopke KIeTkH (Ha Oucepe miaM KOHCTpyKTope)». IIpakTudeckas pabora «Myraius Ha
OyrepOpose (000t 00BEKT U3 MpeabIAyIIed padoThl, TAe HU3MEHEHHWE WHCTPYKIIHUH

IpUBEIET K N3MECHEHHUIO BHEIITHETO BHIa OOBEKTA)».

5. Bupyconozus. (6 uacoe)
[TomoxeHre BUPYCOB B CUCTEME OpraHudeckoro mupa. CTpyKTypa U XUMHYCCKUN

coctaB BupycoB. Kiaccudukamus supycoB. Pempoaykius BupycoB. IIpocmotp
JOKYMEHTaJIbHOTO (pUjIbMa O BUpYyCax.

Bupycsr - Bo30ynurenu nHpekmnoHHbIx 0one3neil. OnkoBupychl. baktepuodaru:
CTpO€HHE, CBOWCcTBa, npumeHeHue. Ilpaktuueckas padora. «MeTon pa3BeAeHUI»
[Ipaktuueckass pabora. «TutpoBanue Oaktepuodaros». buosornueckue MeTOAbI

O0OpBOBI C BUpyCaMHU.



6. I'ennasn unsicenepus u ouomexnonozuu. (8 uacoes)

OcHoBbI reHHOM uHkeHepuu. Bekropa. Cnenuduueckue GpepmMeHThl OaKTepuil.
[IpakTuueckass pabora «DHIOHYKIEa3bl PECTPUKIUU (paboTa C HYKICOTUIHBIMU
MOCJIEIOBATENBHOCTAMM Ha Oymare)y.

buorexHonoruu npoaykiuu O€NKoB B OaKTepUaldbHBIX KyJIbTypaX. [locTrkeHus
TeHHOW MHXEHEPUH U OUOTEXHOJIOTHH.

CRISPR/Cas — cucteMa aanTHBHOTO MMMYHHUTETa OAKTEPUH U apXeil.
[Mpaktuyeckas padora «['ennbie HOXHUIBI - CRISPR/Cas (MomenupoBanue Ha
Oymare)»

I'MO. Metoas! nonyuenuss [ MO. Urpa-nuckyccus «Bpiurpaii rpaHT Ha CO3/1aHUE

I'MO».

7. Buomexnonozuu ¢ ycusommnogoocmee (8 uacos)

JloMecTukaius OCHOBHBIE JOMAIIHUE >KUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTaX
10 JIOMECTUKALIMM >KMBOTHBIX (JIUCHIIA, HOPKA U JP. — SKCIIEPUMEHTbI HAYYHOM IIKOJIbI
akagemuka bemnseBa). [luckyccust «JlomecTukaius, BC€ JIM PAaCTEHUS] M >KUBOTHBIC,
KOTOPBIE KUBYT PSJAOM C YEJIOBEKOM WM OJOMAIIHUBAIOTCA? MOXHO JIM CUUTATh
TapakaHa OJIOMAIIHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJIBI B KUBOTHOBOJACTBE: TPAHCIUIAHTAIMS 3MOPHOHOB,
XUMEPHBbIE  KUBOTHBIE, KIOHHpoBaHMe. IIpakTthueckas pabora «MeToauka
KJIIOHUPOBaHUs (MOJeTMpPOBaHNE Ha Oymare).

OcHOBHBIE 0OJIE3HH J>KMBOTHBIX U POJIb IMATOTCHHBIX MHKPOOPTaHU3MOB H
Napa3uToOB B Pa3BUTHH 3a00JI€BaHUI JOMAIIIHUX XKUBOTHBIX U OCHOBHBIX Mepax OOpPBHOBI
C HHMH; POJIb TIOJIE3HBIX MUKPOCHMOMOHTOB B OpraHu3Me XUBOTHBIX. [lonokuTenbHOe
U To00YHOEe (OTpHUIATENbHOE) BO3JAECHCTBUM AHTUOMOTHKOB HA OPTaHU3M B XOJI€
JICYCHHS >KUBOTHBIX; LEJIM M 3aJa4d BETEpUHAPUU. DBHOTEXHONOrHs KOPMOBBIX
npenaparoB. [Ipaktudeckass pabora «CocTaBieHHE palMOHa MUTAHUS KUBOTHOTO,
pacyeT pacxoJ0oB Ha coiepxkanuey». MccinenoBarenbckasi padota «OneHkKa KadecTBa

MOJIOYHOM TPOLYKIIHM.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHble MeToAbl cenekuuu. [ubpuauzanus. dopmbl orOopa. OCHOBHBIE

HaIpaBJICHUs CEJICKLHUU: YIYUYIlIEHHE YPOKAHHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H



abuotnueckuM (pakropam. [Ipaktuueckas padora «BsipanuBaem ropox. Kak mposectu
CKpEIIMBaHUE Yy TOPOXay.

OcCHOBHBIE TOAXOJbl CEIEKUMH U OHOTEXHOJOTHMU KYJIbTYPHBIX pPACTEHHIH,
I'uOpuauzanus, otnaneHHas THOpPUAM3ALUSA, HUCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHcpopMalus, MyTareHe3, '€HETHUECKOe peAakTupoBaHue). Mcropus cenekuuu B
Poccun 1 Mupe, uctopust pasBUTHS BAXXKHEUIIMX COPTOB KYJIbTYPHBIX PACTCHUMU.

Kak uenoBek moxeT MoguuuupoBaTh pacteHus? ['eHHas MHXXEHepus pACTeHUA:
Uro Takoe reHeTHyecKas WHXKEHEpUs pacTeHud. TpaHCreHHble pacTeHUsA. MeTonsl
nonyuenus.  OOpa3zoBaHue  omyxojied y  pacteHud.  ArpoOakTepuanbHas
tpanchopmanus:  Ti-utasmuael.  [ensr  T-JIHK. MonekyaspHO-reHeTHYEeCKHE
MexaHu3Mbl TpaHncpopmanuu. I'enernyeckoe pepaktupoanue. CoBpeMEHHbIE MOIXO/IbI
U JIOCTHKEHUS TEHETHMYECKOro peAakTupoBaHus pacteHuid. [Ipaktuueckas pabota
«['eHOMHBIC HOXKHUIIBI (MOEMpOBaHue padoThl cucteMbl CRISP-Cas).
EcTp 11 xu3Hb B ipobupke? BUOTEXHOIOT U KYIbTYPHBIX PACTCHUH.
UccnenoBarensckast pabota «BeIpamuBanue pacTeHuid B mpoOupke (MOXKHO
BOCIIOJIB30BAaTbCSl PE3yAbTaTaMU MPEABIAYIIUX SKCIEPUMEHTOB II0 COCTAaBJICHUIO

IMUTATCIIBHBIX PACTBOPOB JIA paCTeHHﬁ)>>.

Monyab «MosiekyJasipHbie 0CHOBBI (u3H00THH U hapMakogorum» 9 Kiacc
(68 yacos)

1. @uzuonozuueckan xumus. (20 uacos)

Brenenue. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBubie hopmbl
KHUCIIOPO/JIa, UX TOJIydeHHe, HeUTpaau3amusi.

Makpod3JeMeHTBI: MPOIEHT COACPKAHUS B OpPraHU3ME, BBITIOJHAEMAs ()YHKIIHS,
cojep)kaHne B MpoaykTax mnuranums. Ca2+ - cBs3bpIBaromue OCJIKH, JCMOHUPOBAHUE
KJIBIMS, PETYJIAIMS YPOBHS KaJIBIIMS B OpPTaHW3ME: TOPMOHBI moyek. Mg — cTpoeHme
xJopoduiIa, €ro aKTUBAIMS COTHEUHON YHEPTUEH.

MHUKpPO3JIEMEHTBI: B KaKHUX MOJIEKYyJIaX COACP)KATCsS, BBITTONHSAEMAas (QyHKIIHS,
coJiep)KaHHMe B MPOAYKTax muTaHus. [lociencTBus mepeo3upoOBKH MHKPOIJIEMEHTAMMU.
Fe — ycBamBaeMble THIIBI COCIMHCHHH JKele3a. [ eMOmpoTeHHBI, T'eMOIIMaHHH,
nuroxpoMbl. CU — yCBOGHHME U TpaHCHOPT Meau. benku, comepkamiue Meb.

[Tatomoruueckue cuaapomMbl MeHke u BuiibcoHa, CBsi3aHHBIC ¢ META00IM3MOM MEIH.



ToxkcuuHble 3aeMeHThl lleproanmyecko CHCTEMBbI JIJis1 OpraHu3Ma. BimsiHue
HEJIOCTATKAa MAaKpO U MUKPOSJIEMEHTOB HA KUBbIE OPTraHU3MBI.

UccnenoBatenbckass  pabora  «KonnuecTBeHHas  OLIGHKA  COJEp KaHUS
MHUKPOSJIEMEHTOB WJIM BATAMUHOB B MUILEBBIX MTPOTYKTaX»

Kupsl. 3aboseBaHusl yeI0BeKa, CBSI3aHHBIC C HAPYIICHUSIMH KUPOBOTO OOMEHA.
JncnunuaeMun.

VYrneroabl. 3a0o0sieBaHUsI 4YEOBEKAa, CBS3aHHBIC C HAPYIICHUSMH YTJIEBOIHOIO
obmena. CaxapHbIil AualderT.

benku. Ctpoenue. 3aboneBaHusl YEJIOBEKa, CBS3aHHBIE C HAPYIICHUSIMU
oenkoBoro oOmeHa. DyHkumu OenkoB. dDepmenThl. Mexanuszm neictBus. Kiacchl
dbepmentatuBHbiX peakiuid. Kodepmenrtsl. I[lpaktuueckoe 3ansarue «KadecTBeHHBIC
peakuuy Ha OpraHuyeckue MoJiekynbl». IIpaktndeckoe 3anstue «JleHatypanus
oenkoBy» [IpakTuueckoe 3ansatue «V3ydeHne akTHBHOCTH aMUIa3bl».

ButamuHbl )KupopacTBOpUMEBIE, BOJAOpAacTBOpUMbIE. [IpeBpalieHie BUTAMUHOB B
akTUBHBIE ()OPMBI KOGEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIE THUIIBI META0OJIMYECKUX peakuuil. buosHepreTnueckue MpoIecChl.
I'mukomms. [ukn KpebGca. Llenp nmepeHoca 35ekTpoHOB. OKHUCICHHE KUPHBIX KHUCIIOT.
Kartabamu3am amunokucior. ['mokoHeorene3. CHHTE3 YIJIEBOJOB, OCIKOB, >XHUPOB.
Mertabonutudeckue 3abosneBanus. I[lpaktuueckoe 3ansTue «PemieHne 3amad  Ha
SHEPTeTHYCCKUI OOMEH.

Kinerka. [Tonsitue memOpansl. @ynknuu MmemOpaH. Buasl TpaHcriopTa B KIETKY.
MeMmOpanHbie OpraHouzibl. 3a0oJieBaHUsI CBS3aHHBIE C HapylIeHHEM pPabOThI
MEMOpaHHBIX OpraHellI, OOJIC3HW HAKOIUICHUSA. THUIBI KOHTAKTOB MEXIy KJICTKAMHU.
3HaueHUE MEKKIETOYHOM KOMMYHHUKAIIMU ISl 3J0pOBbsA opranusma. [Ipaktuueckoe
3aHsaTHe «/manmu3 (kimeTouka Tpayoe)y.

Anpo. VYpoBHM  ymakoBKM  XpOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHHU.

HememOpanHbie opraHOUIbI.

2. Monexkynapnas o6uonozus. (20 uacos)
OCHOBHbIE BEXH Pa3BUTHS MOJICKYJISIPHOW OMOJIOTHUH.
HyxknennoBsie kucnotel. OCHOBHBIE NPUHIUIIBI cTpoeHus. [IpakTudeckast pabota

«Boigenenne JIHK wu3 Oanana». Ilpaktmueckas pabora «Mogens JIHK-opurammy.



[Ipaktuueckas pabora «Ompenenenue kadectBa npenaparoB JHK ¢ momormrsio
cnekTpooroMeTpun» (IpU HATMYUU 000PYJOBAHUA).

MartpuuHble cUHTE3bl. Perukanus — OCHOBAa KJIETOYHOro AeneHus. [IpuHuumsl
perunkanuu. [Ipaktudeckas padbora «PeruinkaTuBHast MalliMHA (MTPa-aA€MOHCTPALIHS )».
[Ipaktuueckas padota «I1LP (Mogens ammindukaus Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT udMeHeHnud B crpoennu JJHK. [TpuHuune! penapanumu.

Tpanckpunuus. IIpaktruueckas padota «Cuina mpoMoTopar.

I'enetnueckuit koa. Ilpaktuueckass pabota «PemieHue 3amady Ha TE€HETHUECKH
koa» Tpancnsauus. [Ipaktuueckas padota «DonIUHT OEITKOBY.

Opranuzanus reHoma BUpycoB [IpoTHBOBUpPYCHBIE CpEICTBA, MEXaHM3MbI HX
JNEUCTBUS.

Opranuzanus reHoma  Oakrtepuii ~ AHTHOAKTEpHAIbHbBIC npenaparsl.
UccnenoBarensckas pabora «PacnpocTpanenre aHTUOMOTHKOPE3UCTEHTHBIX OAKTEPHii»

Opranuzanuss reHoma »ykapuoT ['eHoMHOe penaktupoBanue. I[IpakTuueckas
pabota «PaboTa B COBpeMEHHBIX reHeTHuYecKuX Oa3zax maHHbIX. [IpoBemenue In silico

aHaJIi3a HOCHGﬂOBaTCHBHOCTCﬁ T'CHOB».

3. @apmaxonozus (28 uacos)
[Tonsitue o nexapcrBax. [IpUHIMIBI MOAX0/Ma K MOUCKY HOBBIX JIEKAPCTBEHHBIX

cpenctB. CKpuHUHT U ero metojsl. MccrnemoBaTenbckas pabora «IKCIEPUMEHTHI 110
OTIPEJICTICHUIO TOKCUYHOCTH BEIIECTB HA aPTEMUIMSIX).

[Tyt BBenenust JIC. @apmMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcachiBaHue
(abcopOums)  nmekapctB.  OCHOBHBIE ~ MEXaHM3Mbl  BCAaChIBaHUA.  |paHCHOPT
JIEKapCTBEHHBIX BemecTB. ['eHpl W Oenku mepBoil ¢a3sl OuoTpanchopmaruu. [lytu
BBIBEJICHUS JIEKAPCTB U3 OpraHu3Ma. JKCKpeIus U duMHuHANus. ['eHbl 1 O0elIKu BTOpOit
da3sr 6morpanchopmaruu. Gapmakogunamuka. ['maBHoe u MoboYHOE, pe30pOTUBHOE U
MECTHOE, MPSMOE, HEMPsIMOe U pedIECKTOPHOE JCHCTBUE.

BI/II[BI BBaHMOﬂCﬁCTBHH JICKAapCTB. CI/IHepFI/IBM N aHTaroHu3m IIpu COBMCCTHOM
I[GﬁCTBHH JICKAPCTBCHHBIX BCIICCTB, X PASHOBUIHOCTH.

TpancmemOpaHHBIl cUTHATWHT. THUMBI KIETOYHBIX PENEnTOpoB. MeMOpaHHBIC:
WOHHBIC KaHAJbI, KATAIUTUYCCKUE U COMpsDKeHHBIE ¢ G-Oenmkamu; BHYTPUKICTOUYHBIE:

OUTOIIIIa3MaTHYCCKHUC " AACPHBIC. MexaHu3MbI JIMra"na-pCuciuTopHOro



B3auMoiecTBUsl. CelNeKTUBHOCTh (M30MPATENBbHOCTD) NEHUCTBHUSA, CBA3b «XUMHUYECKAS
CTPYKTypa — (hapMaKoJOrnyeckast akTHBHOCTh BELIECTBY.

PapMaKoIOTUYECKOU MOAYJISIIUA CUHANTUYECKON XOJIMHEPrUYECKOHN Iepenaydu.
MonekynsipHblid ~ MEXaHU3M  JeWCTBUS U (DapMaKkoJOTMYECKHe  CBOMCTBA
MX0IUHOOI0KATOPOB, raHTJIn00I0KATOPOB u KypapenoJoOHbIX  CPEICTB.
@apmakoJOoruyecKass  peryjsilius  aKTUBHOCTM  aJPEHEPruYecKoro  CHHarca.
ApEeHOMUMETHUKH, aApeHOOJOKaToOpbl, cumnaTtoauTuku. IIpakTuueckas pabota
«BrnusiHME aJipeHallnHA Ha CEP/ICUHbIE COKpaIeHUs! (MPOrpaMMHOE 00ECTICUCHUE ).

MonekynsipHass (papMakoJOTHsl aHTUAJJIEPTUUECKUX CpeAcTB. [ 'mcraMuHOBBIC
pEelenTophl: THUIIBI, MOJEKyJspHas opranu3anus. Cradwin3atopbl MeMOpaH TY4YHBIX
KJIETOK:  MOJICKYJISIPHBIM ~ MEXaHU3M  JICUCTBUS, OCOOEHHOCTH  KJIMHUYECKOTO
MPUMEHEHHUsI, TOUKH MPUIOKEHUS IEUCTBUS HHTMOUTOPOB JIMITUIHBIX MEIHUATOPOB.

MexaHu3M JI€MCTBUSI U NPUMEHEHHE MpenapaToB, CTUMYJIUPYIOIIUX TMPOIIECCHI
UMMYyHUTETa. DapMAKOIOTHUECKAsT XapaKTEPUCTUKA WHTEPICUKUHOB: TIOJYUYEHHE,
MEXaHU3M JIeUCcTBUs, TpuMeHeHne. OCHOBBI aTO(PU3HOIOTUU OCTPOda30BOTO OTBETA,
MeIuanus  BOCHAJIeHHs. MONEKYISIpHbII  MEXaHHW3M  MPOTHBOBOCHAIUTEIBHOTO
NENCTBHS TIIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX POTUBOBOCTIATUTENBHBIX CPEICTB.
[Ipaktuueckas pabora «I'HcToNOrMUYecKue mpemnapaTbl UMMYHHOU CUCTEMBI.

[lonsiTHE O HApKO3€ M HAPKO3HBIX IpenapaTax. KileTouHbIil U HEPBHBIM HApKO3.
@apMaKoJOTHUecKass XapaKTepUCTHUKA OTIEIbHBIX TPYII HAPKO3HBIX CpPEJCTB.
[TocnenoBaTenbHOCTh NEUCTBHS Ha IEHTpalibHYIO cucTtemy. Ilpaktmueckas paborta
«l'ucTOIOrNUECKHUE NMpenapaTbl HEPBHOM CUCTEMBIY.

dusnonornueckuii coH; ¢a3el cHa. Buasl Hapymenudr cHa IlomsTtHe O
MEIUKaMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTax (TUMHOTHKAX ).

MonekynsipHble acnekThl Homuuenuud.  OnuaTHbE PEUenTOpbl, WX THIIBL.
OHkedanuHbl U YHAOPGUHBI - SHIOTEHHBIE JIUTAaH bl OMTMATHBIX PEIIETITOPOB.

AHTHUIICUXOTUYECKOE JCHCTBHE, BIMSHHE Ha (QYHKIHUIO DSKCTpanUpaMUIHOU
CUCTEMBI, IMOIMOHATBHYIO c(hepy, PBOTHBIA IIEHTP, apTEpPUATBHOE JABJICHHUE, IICHTP
TepMOpEryysiuui. MonekyapHble MEXaHU3MBI JIEVUCTBUSI HEUPOJIECNTUKOB, BIMSHUE Ha
no¢gaMUHOBBIC, CEPOTOHUHOBBIC, AIPEHO- U THCTAMUHOBBIE PEIIENTOPHI, X JACHCTBUE Ha
KJICTOYHBIE MeMOpaHbl, Ha JETIOHUPOBAHUE TKAHEBBIX MOHOAMHUHOB.
[ToreHnman3aBuCUMbIE HATPUEBBIC KaHalIbl KAaK MUIICHU JIEWMCTBUS MECTHBIX

aHecTeTHKOB. CnocoObI I/IHFI/I6I/IpOBaHI/I$I MNOTCHOMAI-3aBUCUMBIX HATPHCBBIX KaHAJIOB



MECTHhIMH aHecTeTukaMu. [IpakTudeckas padora «Kapra sxcnpeccun 10paMHHOBBIX U
CEpOTOHMHOBBIX ~PEIENTOPOB B MO3re Mbimei». HccienoBarenbckas pabora
«[loBenenueckne Ttecthl Ha pblOkax Danio rario. Cerio-TeMHass Kamepay.
HccnenoBatenbckas padora «IloBenenueckne TecThl Ha pbiOkax Danio rario. OTkpeiToe
nosne». HccnenoBarensckas pabdora «IloBemeHdyeckue TecThl Ha pbiOkax Danio rario.

CraliHoe MOBEICHUEY.

Moayab «MoseKyJasipHbIe OCHOBBI ceseKuum» 9 kiacc (68 yaca)
1. Monexynapnas 6uonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHSI MOJICKYJISIPHOU OMOJIOTHUH.

HyxneunnoBsie kucinotel. OCHOBHBIE MPUHITUIIBI cTpoeHus. [IpakTudeckast pabota
«Beiienenne JIHK w3 OGanana». Ilpaktuueckas pabora «Mopens JIHK-opuramm.
[Ipaktuueckas pabora «Ompenenenue kaudectBa mnpenapatoB JIHK ¢ mnomompio
criekTpodoToMeTpuny (TIPU HATMYUHU 000PY/IOBAHHUS).

Martpuunbie cMHTE3bI. Perukanusi — OCHOBa KJIETOYHOTO JeneHus. [IpuHIuIbI
perumikanuu. [Ipaktudeckas pabora «PeruinkaTuBHas MamvHa (Urpa-a1eMOHCTPALINS )».
[TpakTtrueckas padota «I1LP (Monens amrnudukarus Ha Oymare)y.

Myranuu. Yto BeI3biBacT usMeHeHus B crpoennn JJHK. [IpuHumme! penapamumu.

Tpanckpunmms. [Ipaktudeckas pabota «Cuina mpoMoTopar.

I'enetnueckmii kon. Ilpaktuueckas pabota «PemieHue 3agad Ha TE€HETHYCCKUMA
koq» Tpancmsamus. [Ipakrudeckas padota «DoaauHT OEITKOBY.

Opranuzanuss reHomMa BUPYCOB IIpOTHBOBHUpYCHBIE CpENCTBA, MEXaHU3MbI HX
JNEUCTBUA.

Opranuzanus reHoma OaxTepwuit AnTHOaKTEpUATHHBIC Mpenaparhl.
UccnenoBarensckas pabota «PacnpocTpanenre aHTHOMOTUKOPE3UCTEHTHRIX OaKTEPUii»
Opranuzanus reHoma 3ykapuot ['eHomMHOe penaktupoBanue. I[lpakTudeckas padorta
«Pabota B cOBpeMEHHBIX T'eHeTHYeCKUX 0a3zax maHHbIX. [IpoBeaenue In silico ananmza

HOCHGI{OB&TCJ’IBHOCTCﬁ T'CHOB».

2. Monekynapuwie ocnoswt cenemuxu (20 uacos)

[Ipenmer renetuku. KpaTkas wucTtopuss pa3BUTHUS  OPEACTABIECHUS O

HaCJICACTBCHHOCTH.



OT rena k mpu3HaKy: Kak packpacuth kota. Yto takoe mpusHak? [IyTs oT rena o
npu3Haka. Myrtamun. Ausenud. ['eTepo3urorsl U TOMO3UTOTHL. JlOMHHaHTHBIE U
peueccuBHble amwienu. Poneas wurpa «Amnenw». HMccnegoBaTenbCKUM — MPOEKT
MyTareHHble (aKTOpBbI.

I'ensl cTposAT opraHusM. BxiioueHue M BBIKIIOYEHHE OOJIBIIOrO Habopa I'eHOB.
Kak kneTkn TOHMMAaloT, Kakue TeHBl JODKHBI paboraTh. PomeBas wurpa «Cyanba
kIeTku». [ 'enpl-nepexmoyarenu. [Ipaktuyeckoe 3a1anne « AJTOPUTMBI 7151 KIETOKY.

JIuckpeTHOE HaclieloBaHWE MPU3HAKOB. 3aKOHbI MeEHAENs: OJAWH TE€H - OJUH
npu3Hak. Cxema CKpeuuBaHus. 3aKOH e€IUHO000pa3us THOPHUIOB MEPBOTO MOKOJICHUS.
[Ipaktuueckoe 3ananue «EamHooOpasue MepBOro MOKOJEHHUS». 3aKOH pacIIerUICHHs
Npr3HaKa BO BTOPOM MokosieHnu. Ilpaktuueckoe 3amanue «Paciieruienne BoO BTOpOM
nokojeHun». MccnenoBarenbckuit MpoekT «3akoHbl I'. MeHens: B 9KCIIepUMEHTEY.

3akoHbl MeHIens: HECKOJIbKO T'E€HOB - HECKOJBKO MpHU3HAKOB. JuruOpumHoe
ckpemuBanue. HesaBucumoe pacxoxiaeHue xpomocoM. IIpakTuueckoe 3amaHue
«Pemetka Ilenneray. CuenyieHHOe Haclie10BaHUE.

B3aumopeiicTBue reHoB. AsuienbHOe U HeayienbHoe. [IpakTiudeckoe 3aHsATHE

«B3anmo1eicTBUS T€HOB (MOICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nomua. [logoseie xpomMocoMbl. CaMIlbl U caMKu. BiusiHue ¢akTopoB
OKpyXarIiei cpenpl. XpOMOCOMHOE ompeaenaeHue mnosa. IlosoBble XpOMOCOMBI.
[Ipaktryeckoe 3amanme «HacnemoBanue, clemieHHoe ¢ mojom». IIpoGiema

JOTIOJTHUTEIBHON X -XpOMOCOMBI Y KEHIIHUH. TpEeXIBETHBIC KOIIKHU.

3. Monekynaphule ocnoswl cerekyuu (28 uacos)

I'ensl B nmonysAnusx: Benukoe paBHosecue. [lomymamnusa. YactoTsl BCTpeyaeMoCcTH
npu3Haka u amens. YpapHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3aganue «HacToTbl
ayyieneil, TEeHOTHUNoB ©  (QeHoTunoB». lccriemoBaTenbCKuid MPOEKT «AHAIU3
T€HETUYECKOW CTPYKTYpHI MOMYISUUK (Ha OCHOBE 3aKOoHa Xapau-Baiinbepra)y.

[Tonynsiquu MEHSAIOTCS: YMCIEHHOCTh, MUTpalus U BbiOOp cymnpyra. DakTopsl,
KOTOpbI€ BBIBOAST MOMYJSALMIO W3 paBHOBecus Xapnau-BaiinOepra. YUucieHHOCTb
nonynsiiuu.  PoneBas wurpa  «2ddext ocHoBatens». PoneBas wurpa  «9ddekr
OyTbUIOUHOTrO ropiblmka». [peld renoB. Myrtauuu. HecnywaliHoe ckpeniuBaHue.

M3omsmus.



[lonynsiuu ~ MEHSIIOTCSI:  €CTECTBEHHBIM  OTOOp. MexaHusMm  JelcTBUA
€CTeCTBEHHOro otoopa. JIBmxymuii otoop. Ponesas urpa « EctecTBeHHBIN 0TOOP».

MonudukaunonHas U3MEHYHUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoAH(pUKaMOHHON M3MeHunBocTU. MccnenoBarenbckue padboTel «MoaupuKaoHHas
M3MEHYMBOCTb PACTECHUM B IIpEeIaxX BalIero MeCTa JKUTEIbCTBAY.

HacnenoBanne KOJMYECTBEHHBIX NPU3HAKOB. KoJnWyecTBEHHBIE MPHU3HAKH.
CpenoBasi u3aMeHUMBOCTh Npu3Haka. Koapouuuent naciaegyemoctu mnpusHaka. OTBET
Ha oTOop. Ilouck reHOB KOJIMYECTBEHHBIX MpU3HAKOB. OTHOHYKJICOTHIHbIE BAPUAHTHI

redoB. JIHK-uur. IToJHOTr€HOMHBIN aHAIU3 acCOI[UAIIMIA.

«Owmbi» Hag reHoMmoM. [loctreHomuas spa. OOparHas reHeTuka. «OMHUKCHBICY
uccnenoanus. [Iporeom, merabonom. [IpakTudyeckoe 3aganne « ATpOHOMBI.

JlomecTuKkaiusi U LEHTPbl T€HETUYECKOro pa3zHooOpaszus. [loucku pacteHuit ¢
«XOPOILIUMHY TPU3HAKAMHU JUIs desoBeKa. [IeHTpbl TeHETHYECKOro pa3HooOpaswusl.
Huxomnait iBanosuu Bapuios. Cenekiusi. KomOuHanmonHass U TuOpuHasi CEJICKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l'oMoJsiornueckue psiabpl  HACIEACTBEHHOM
U3MEHYUBOCTH.

CoxpaHuTh U U3yUUTh I'€HBI, YTOOBI MEHATH OyayIiee. Kak mpaBUIbHO XpaHUTh
redbl. KoIeKiuu  TeHeTHYeCKHX  pecypcoB  pacteHuit. [Ipaktukym  w/unu
HCCIIEIOBATEIbCKUN MPOEKT «MeToAbl KyJIbTHBUPOBAaHMS IN VItr0 s coxpaHeHHS
FEHETUYECKUX PECYPCOB PACTCHUN U JJIS1 YCKOPEHHOM CEIICKIIUN.

['eneTnueckne MEHTpbl B HAlEW CTpaHe. [ e 3aHUMAIOTCA TEHETUKOM U

TEHOMUKOM JIJIA HY>KJ| CEJIbCKOTO XO35MCTBA.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUS KYPCA BHEYPOYHOM
JAEATEJIBHOCTHU

3aHATUS B paMKax IIporpaMmbl HaIIPaBJICHbBI Ha obecrieucHue JOCTHIKCHHU A
IMKOJIBHUKaMH CICAYIOINnX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX u NpCaAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.
JInyHOCTHBIE Pe3yJIbTAThI:

B cghepe epadsxcoanckoco 6ocnumanus: TOTOBHOCTh K  KOHCTPYKTHUBHOM
COBMECTHOM JIESITENBHOCTH IIPU BBIIIOJIHEHUN UCCIIEIOBAHUI U MTPOEKTOB, CTPEMIICHUE K
B3aMMONIOHUMAHHIO U B3aUMOIIOMOIIH.

B cgepe nampuomuueckoco 6ocnumanus: OTHOLIEHHWE K OMOJOTMU KAaK K BaKHOU
COCTaBJISIIOLIEH KYJIbTYpbl, TOPJOCTh 3a BKJIAJ POCCUHCKHUX M COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTrHYECKON HAYKH.

B cipepe 0yxosno-npascmeenno2o eocnumanusi: TOTOBHOCTh OICHUBATh MOBEACHUE U
NOCTYIIKM C TIO3UIIMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOH KYJIBTYPBI;
NOHMMAaHKE 3HAYMMOCTH HPABCTBEHHOTO acIeKTa JCATCIBHOCTH YeJIOBEKa B MEIUIINHE
1 OMOJIOTHH.

B cgepe scmemuueckoco socnumanus: TOHUMaHUE POJIU OMOJIOTHU B (DOPMUPOBAHUU
ACTETUYECKON KYIBTYPHI THUYHOCTH.

B cgepe @uszuueckoco eocnumanus, Gopmuposarus Kyibmypvl 300p0o6bi U
IMOYUOHAILHO20 01A20NONYYUsA; OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO U
YCTaHOBKAa Ha 3J0POBBIA  00pa3 KU3HU (3I0POBOE MHTAHHUE, COOJIOICHHE
TUTUEHUYECKUX TMPAaBWI M HOPM, COQJIaHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXA,
peryisipHasi pusndeckasi akTHBHOCTb); OCO3HAHUE TOCTCACTBUI U HEMIPUSATHE BPEIHBIX
MpUBBIUEK (YMOTpeOJIECHUE aJIKOTOsI, HAPKOTUKOB, KypeHHe) U UHBIX (popM Bpena uis
(GU3MIECKOT0 U TCUXUYECKOTO 3I0POBBs; COOJIIOJICHUE MPaBUI OE30MacHOCTH, B TOM
YuClie HAaBBIKM OE€301MaCHOTO TMOBEJCHUS B MPUPOTHON cpene; ChHOPMHPOBAHHOCTH

HaBbIKa pedJICKCHH, YIPaBIEHNE COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSTHHEM.

B cpepe mpyoosoeo socnumarus: akTUBHOE y4acTUE B PEIICHUH MPAKTUYSCKUX 33124
(B pamkax ceMbH, IIKOJBI, TOpOAa, Kpas) OHOJOTHYECKOM U HKOJIOTHYECKOM
HAIPABJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YUYCHUIO MPOQECCUil, CBA3AHHBIX C

OMOJIOTHUEMN.

B cqbepe JKoocudeckoeo socnumanusd.; OpUCHTAIUA HAa IIPUMCHCHHC OMOJIOTHYECKUX

3HAHUM TIpM pEIIeHHWH 3a7ad B 00JacTHM OKpYyXKalIed Cpeabl; OCO3HAHUE



OKOJIOTHYC€CKHUX HpO6J'IeM nu HYTCﬁ X pCIICHHA; TOTOBHOCTD K YUYACTHIO B HpaKTquCKOﬁ

JICSITEIbHOCTH DKOJOTHYECKOU HaImpaBJICHHOCTH.

B cgepe nomumanua yemnocmu HAyuHO20 NO3HAHUA: OPUEHTALUsl HA
COBPEMEHHYIO CHCTEMY HAay4HbIX IPEJCTaBIE€HUNA 00 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTAX, B3aUMOCBA3AX 4YEJIOBEKAa C IPUPOAHOM U COLHUAIBHON CPEAoH;
MOHUMaHUE POJIM OMOJOTHYECKON HAyKH B (POPMHUPOBAHUU HAYUYHOIO MHUPOBO33PEHUS;
pa3BUTHE HAy4YHOU JI0O03HATENBHOCTH, MHTEpeca K OMOJIOTMYECKOW HayKe, HaBBIKOB
UCCIIEN0BATEIbCKON JEATENBHOCTH.

B cgepe aoanmayuu k usmeHaOwWuUMCs yCIO8UAM COYUANLHOU U NPUPOOHOU CPEObI:
aJIeKBaTHAsl OLICHKA U3MEHSIOIIUXCS YCIOBH; PUHATHE PEIICHUs (MHAUBUIYAIHHOE, B
IpyIIe) B M3MEHSIONIMXCS YCIOBHUSX HA OCHOBAaHMHM aHaiu3a OWOJOTHYECKOU
uH(opMaluK; TJIAHUPOBAHUE JEUCTBUHA B HOBOW CHUTyallMd HAa OCHOBAaHUM 3HAHUU
OMOJOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanohvimu yueOHbIMU HOZHABAMENbHBIMU OCUICMBULMU

ba3oBble TOornuecKkue ACUCTBUS:

* BBUSIBIATHP M XapaKTEpU30BaTh CYIISCTBEHHBbIC MPHU3HAKA OHOJOTHYECKUX
00BEKTOB (SIBJICHU );

* yCTaHaBIWBATh CYIIECTBEHHBI MpPHU3HAK KIACCHU(PUKAIUN OHOJOTHICCKUX
00OBEKTOB (SIBICHHM, TPOIIECCOB), OCHOBAHHS [JIsi OOOOIIEHWUS W CpaBHEHUS,

KPUTEPUH MPOBOIUMOT0 aHAJIN3A;

* ¢ y4€TOM MPEIOKEHHON OMOIOTMYECKON 3aJauMl BBISBISTH 3aKOHOMEPHOCTH U
IPOTUBOpEUHsT B paccMaTpuBaeMbiX (akTax ¢ HAOMIOJEHUAX; MpeasiaraTh

KPUTEPUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEW Y TPOTUBOPEUUI;
* BBIIBIATH JeUIUTBI HHPOPMAIIMH, JAHHBIX, HEOOXOJMMBIX JUISI PCIICHHS
ITOCTaBJICHHOM 3a]a4H;

* BBISBIISATH TPUYUHHO-CJICJACTBEHHBIC CBSI3M TMPH HM3YYCHUH OHOJIOTHYECKUX
SBJICHUM W MPOLECCOB; J€JIaTh BBIBOJBI C HCIIOJb30BAHUEM JECIYKTUBHBIX H
WHAYKTHBHBIX YMO3AKIIOUEHUH, YMO3AKITIOUSHHUH 10 aHAIOTHH, (OpMyIUpOBaTh
TUIIOTE3BI O B3AUMOCBS3SX;

*  CaMOCTOSTENIbHO BbIOMpPaTh CIOCOO penieHus yuyeOHOM OMOIOrHyYecKou 3amadu
(cpaBHHUBATh HECKOJILKO BapHaHTOB PEIICHUs, BHIOUPATh HAanOOIee TMOAXOISITUM

C YU4€TOM CaMOCTOATENILHO BBIJIEICHHBIX KPUTEPHUEB).

ba3oBrle Hncciie0BaTEILCKUE JIEUCTBUS

¢ HCIOJB30BaTh BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJII)CKI/Iﬁ HHCTPYMCHT IIO3HAHMA;



dbopMynupoBaTh BONPOCH, (PUKCUPYIOIMIME Pa3pbiB  MEXKIY pEalbHbIM U
KeIaTeIbHBIM COCTOSIHUEM CUTYallUH, O0BEKTa, U CAaMOCTOSITEILHO

yCTaHABJIMBATh UCKOMOE U JIAHHOE;
dbopmupoBaTh  TUMoTe’y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKJICHUH,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

IMPOBOAUTD IO CAMOCTOATCIIBHO COCTABJICHHOMY ILJIaHY Ha6J'IIOI[CHI/IC, HECJIOKHBIM
OMOJIOTMYECKHI 9KCIICPUMCHT, HEeOOIBIIOE HCCJICAOBAHNC 110 YCTAHOBJICHHUIO

0COOCHHOCTEM OMOJI0THYeCcKOro 00beKTa (Iporiecca) n3y4eHus,
NPUYUHHO-CIICJICTBCHHBIX CBSI3¢H M 3aBHCHUMOCTEH OWOJIOTMYECKHX OOBEKTOB
MEXTy CO0O0M;

OIICHMBATh Ha MPHUMEHUMOCTHh M JIOCTOBEPHOCTh MH(POPMAIIHIO, MOJYyYECHHYIO B
X0Jie HaOJFO/ICHUS U DKCTICPUMEHTA,

CaMOCTOSITEIbHO (opMynHpoBaTh 00OOIIEHUST W BBIBOALI 10 pe3yJibTaTam
POBEAEHHOTO HAOIIOICHUSI, DKCIIEPUMEHTA, BIIQJICTh MHCTPYMEHTAMU OIIEHKHU

AOCTOBCPHOCTH IMOJYUYCHHBIX BBIBOIOB 1 O606H1€HI/II>’I;

IMPOTHO3HUPOBATH BO3MOXKXHOC naHBHeﬁmee pPa3BUTHUC OMOJIOTHYECKHUX ImponecCcoB
" UX IOCICACTBHA B AHAJIOTUYHBIX WJIN CXOOHBIX CUTYyAllUAX, d TAKIKC BbIIBUT'AThb

IMPCAITOJIOKCHU S 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pabora ¢ nadopmanmeii:

IPUMEHSTH Pa3IMYHbIe METOJIbl, HHCTPYMEHTBHI M 3apPOCHI IIPU MOUCKE U 0TOOpE
Ouonornyeckoil WH(OpMANMKM WIM JaHHBIX U3 MCTOYHUKOB C YYETOM

PeIOKEHHON yaeOHOM OMOIOTHUYeCKOM 3a/1auu;

BBIOWMpATh, AHANU3WPOBATh, CHCTEMATU3UPOBATh W  HHTEPIPETUPOBATH
Ononornyeckyro nH(pOpMAIUIO PA3TUIHBIX BUOB U (POPM IMIPEACTABICHHUS,
HAXOJUTh CXOJIHbIE apTyYMEHTHI (TIOTBEPKIAIOIINE WM OTPOBEPTAIOIINE OJHY U
Ty K€ UJICI0, BEPCUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITETILHO BBIOMPATh ONTUMANBbHYIO (OpMY MpeACTaBICHHs WH(DOpMaIuu
Y WUIKOCTPUPOBATh pPEIIacMbI€ 3aJa4d HECJIOXKHBIMHU CXEMaMH, AuarpaMMaMu,

WHOU rpaduKoi U MX KOMOWHAIIUSAMY,
OIICHWBATh HANEKHOCTh OMONIOTMYECKOW WHGOpPMAIMK 10  KPUTEPHSM,
NIPEITIO’KEHHBIM yUUTEIEM W CPOPMYITUPOBAHHBIM CAMOCTOSITEIHHO;

3alIOMHUHATh U CUCTEMATU3UPOBATH OMOJIOTHUUECKYIO0 HH(DOPMAIIHIO.



B cqbepe 0681a0eHUs. YHUBEPCATIbHBIMU yll€6HblMu KOMMYHRUKANMUBHbIMU oeticmeusimu

Oo1ieHue:

BOCHPUHUMATh M (OPMYIUPOBATH CYXKAECHUS, BbIpaXXaTb 3MOLUU B MPOLECCE
BBIMIOJTHEHUS IPAKTUYECKUX U JTa0OPATOPHBIX padoT;

BbIpaXkaTh ce0s1 (CBOIO TOUKY 3pEHUS1) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOajbHBIE CpeACTBa OOIIEHMS, TOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, 3HATh U PAaCIO3HABATh MPEANOCHUIKM KOH(IMKTHBIX

CUTYallUi U cMATYaTh KOH(QIUKTHI, BECTH MEPETOBOPHI;
NOHUMATh HAMEPEHUS JAPYTUMX, MPOSABIATh YBAaXKUTEIBHOE OTHOILUIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJ€ Auajiora W/ Un AUCKYCCHH 3a/1aBaTh BOIIPOCHI IO CYHICCTBY 060y>KI[a€M0ﬁ
OMOJIOTMYECKOM TEMBI M BBICKA3bIBAThH HACHU, HALCICHHBIC HaA PCIICHHUC

OMOJIOTMYECKOH 3a1a491 U IMoAACPKAHHNC 0J1arokeaaTeabHOCTH 06IIICHI/I$I;
COMMOCTABJIAThL CBOM CYXIACHUA C CYXKIACHUAMU JAPYIrHX YYACTHHUKOB JHUAJIOra,
O6Hapy)KI/IBaTB pas3iinduAa U CXO0ACTBO HOBI/IIII/Iﬁ;

HY6HI/I‘IHO NpeaACTaBJIAThL PE3YJIAbTAThl BBIITOJIHCHHOI'O OMOJIOTMYECKOTO OINBITa
(C-)KCHepI/IMGHTa, HCccieaoBaHusd, HpOGKTa);

CaMOCTOATCIIBHO BLI6I/IpaTL (bopMaT BBICTYIIUIICHUS C y‘IéTOM 3a1a4 IpPE3CHTAllU
U 0CcoOEHHOCTEH ayaIuTopun U B COOTBCTCTBHMU C HUM COCTABJIATH YCTHBIC H

IMMCBMCHHBIC TCKCTHI C UCITIOJIb30BAHNUCM HJIIFOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHAd I€ATEILHOCTE (COTPYIHUYECTBO):

NOHMMAaTh ¥ HCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUIYAIbHON
paboThl MPU pElIeHUH KOHKPETHOW OHMOJIOrMYecKON MpoOiaeMbl, 000CHOBHIBAThH
HEOOXOIMMOCTh MPUMEHEHUSI TPYMIOBHIX (HOPM B3aMMOJICUCTBUS TPU PEUICHUU

IIOCTaBJICHHON Yy4eOHOM 3a7a4H;
IPUHUMATH 11€JTh COBMECTHOM JCATEILHOCTH, KOJJIEKTHBHO CTPOUTH JEHCTBUS T10

e€ JOCTIKEHUIO: paCTIpeIeNsiTh POJH, JOTrOBapUBATHCH, 00CYXIaTh MpOIEecC |

pe3yJibTaT COBMECTHOM pabOTHI;
yMeTh 000011aTh MHEHHMS HECKOJbKUX JIIOJCH, TMPOSBIATH TOTOBHOCTH
PYKOBOJIMTH, BBHITIOJHSTh MOPYUYEHUSI, TOAUUHSATHCS;

TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON paboThI, OMPENeNsiTh CBOIO pOJb (C
y4€TOM TPEANOYTEHUM M BO3MOKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBUS),
pacnpenensaTh 3aJadyd MEXAYy 4WICHAaMHW KOMaHJbl, y4aCTBOBaTh B TPYIIOBBIX

dbopmax paboTsl (00CY)IeHHsI, OOMEH MHEHUSMHU, MO3TOBBIE IIITYPMbI U UHBIE);



BBIMOJHATH CBOK YacTh pPaOOThl, JOCTUraTh KAadeCTBEHHOIO pE3yibTaTa IIo
CBOEMY HAIIPABJICHUI0 U KOOPAMHUPOBATH CBOM JEUCTBUSA C APYTUMHU 4ICHAMU
KOMAaH/bl;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOMMA NOPOAYKT IO KPUTEPHSM,
CaMOCTOATEILHO  C(OPMYJIMPOBAHHBIM  yYaCTHUKaAaMU  B3aUMOJICHCTBHS;
CpPaBHUBATh PE3YJbTATHI C UCXOJHOW 3aJa4yel U BKJIAJ KaXXJOT'0 YICHAa KOMaH]bI
B JIOCTH)KEHHE pe3yJbTaTOB, pa3leisaTh cpepy OTBETCTBEHHOCTH M MPOSIBISTH
TOTOBHOCTH K IIPEIOCTABICHUIO OTUYETA IIEPE IPYIIION;

OBJIAJIETh CHCTEMON YHHBEPCAIBHBIX KOMMYHHUKATHUBHBIX JIEMCTBUM, KOTOpPAas
oOecrieynBaeT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U HMOLMOHAJIBHOTO

HHTCIIJICKTAa IIKOJIBbHUKOB.

B cghepe osnaoenus ynusepcanohvimu yuebHviMU pecyiamugHbIMU OetUCmMEUIMIU.

CaMOoOopraHu3aius:

BBISIBIIATH MPOOJEMBI JJII PEHIeHUS B JKU3HEHHBIX M YYCOHBIX CHUTYyaIlUsX,
UCIIONIB3Ysl OMOIOTHUECKUE 3HAHUS;

OPUEHTHPOBATHLCS B pa3IMYHBIX  TOAXOJAaX  TPUHATUS  pEIICHUU
(MHIUBUyaIbHOE, IPUHATUE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIoi);

CaMOCTOSITETTFHO COCTABIIATH aJTOPUTM pEIIeHUs 3amayd (WM €ro 4YacTh),
BLIOMpATh CIOCOO pelieHus y4dyeOHON OHOJIOTHYECKOW 3afayu C  y4éToM
UMEIOIINXCS PECypCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npeJIaracMble BApUAHTHI PEIICHHIA;

COCTaBJIATh IUIAaH JAEUCTBUM (IUIaH pealu3alud HaMEUEHHOI'0 aJropuTMa
pelieHns), KOPPEKTUPOBATh MPEMJIOKEHHBIA aIrOpuTM C YYETOM MOJIYUYEHUS

HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydyaeMoOM OHOJIOTHUYECKOM OOBEKTE;

JIenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOIb (pediaekcus):

BJIQJIETh CIOCOOaMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U PEIICKCUY;

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
YUYUTBHIBATH KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTH MPH
peuieHnd y4eOHOM OMOJIOrMYecKOM 3ajaud, aJanTUpPOBaTh pEIIEHHE K

MCHAOIIHNMCS 06CTO$IT€J'II)CTBaM;

OOBSICHSITh IPUYUHBI JOCTHKEHUS (HEIOCTHXKEHHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY NPHUOOPETEHHOMY ONBITY, YMEThb HAaXOAUTh MO3UTHUBHOE B

MNPOU30IICAIIEH CUTYALINH;



® BHOCUTH KOPPCKTHBBI B JCATCIbHOCTH Ha OCHOBC HOBBIX 06CTO$ITGJ'IBCTB,
HU3MCHHUBIINXCA CHTyaHHfI, YCTAaHOBJICHHBIX OI]_II/I6OK, BO3HUKIIINX pr,[[HOCTCfI;

¢ OHOCHUBATBL COOTBETCTBHUC PE3YyJIbTaTa LHCIU U YCIOBUAM.

9MOHHOHaHBHBIfI HHTCJICKT.

® paSJII/I‘IaTB, Has3bIBaTh H praBHHTB CO6CTB€HHBIMI/I OMOIIUSIMUA MU OSMOLIMAMU
APYTHX;
® BBISBJIAITH U aHaHI/ISI/IpOBaTB HpI/ILII/IHI:I 3MOHI/II\/’I;

* CTaBUTh ceOS HAa MECTO APYroro 4YcJIOBCKa, NMOHUMATb MOTHBBI U HaAMCPCHHA

ApYroro,
*  PEryJMpoBaTh CIIOCOO BBIPAXKEHUS IMOLIUH.
* [lpunsitue ceds u Apyrux;
* OCO3HAHHO OTHOCHUTHCS K JIPYrOMY YEJIOBEKY, ET0 MHEHUIO;
* MpU3HABaTh CBOE MPABO Ha OLIMOKY U TaKOE K€ MPaBO APYToOro;
* OTKPBITOCTH Cc€0€ U IPYTUM;
* 0CO3HAaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

* OBJAJETb CUCTEMON YHHUBEPCAIbHBIX YUEOHBIX PEryJIATUBHBIX JACHCTBUH, KOTOpas
oOecrieunBaeT (HOPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JUYHOCTH (BHYTPEHHSS
MO3UIUSL JINYHOCTH), U >KMU3HEHHBIX HABBIKOB JUYHOCTU (YIpaBJICHUS COOOM,
CaMOJUCUHUIUIMHBI, yCTOWYHUBOTO TTIOBECHUS ).

IIpeameTHBbIE pe3yJbTaTbl OCBOCHHUS NTporpaMmmMsl B
MO3HABATEILHOM (MHTEIUICKTYyJIbHOM) cdepe:

— MpUOOpETEeHUE OIbITa UCIOIH30BAHUS METOJO0B OMOJIOTMYECKOW HAYKU C IIEIBIO
U3Y4YeHUs OMOJIOTHYECKHX OOBEKTOB, SBJICHHM M MPOIIECCOB: HAOJIOJCHUE, OMKCAHUE,
MIPOBEJICHUE HECIIOKHBIX OMOJIOTHYECKHX OIBITOB U JKCIEPUMEHTOB, B TOM YHUCIE C
WCIIOJIb30BAaHUEM  QHAJIOTOBBIX U IU(DPOBBIX  OHOJOTHYECKUX  MPUOOPOB U
WHCTPYMEHTOB;

— (GopMHpOBaHUE YMEHUS WUHTETPUPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSIMU U3
IpyTuX y4eOHBIX MPeaMeToB ((HDU3UKU, XUMUH, Teorpadun, UCTOpun, 0OIEeCTBO3HAHUS
UT. 1.);

— (opMupoBaHHE YMEHUU pemniaTh yuyeOHBbIE 3aa4il OMOJOTHYECKOTO COACpPIKAHUS,
BBISIBIISITh ~ NPUYMHHO-CJIC/ICTBEHHBIE  CBSI3M,  TPOBOJWTH  KAUYEeCTBEHHBIE U

KOJIMYCCTBCHHBIC PACYCThI, ACJIaTh BEIBOJAbLI HA OCHOBAHHH ITOJIYYCHHBIX PC3YJIbTATOB,



— (opmupoBaHre yMEHHS IUIAHUPOBATh Y4€OHOE HCCIEAOBAHUE WM MPOECKTHYIO
paboTy ¢ y4eTOM IOCTaBJICHHOM Lenu: (OpMyIUpOBATh POOJIEMY, THIIOTE3Y U CTABUTH
3a/layd MCCIIEIOBAaHUsA, BbIOMpATh AJEKBATHO MOCTABICHHOW WLEIM METOJbl, JeaaTh

BBIBOJIBI ITO pE3yJibTaTaM UCCICAOBAHUA U HpOCKTHOfI ACATCIIBHOCTH,

— ¢dopmupoBaHue  HHTEpeca K  YIIyOJeHUI0O  OHMOJOTHYECKHUX 3HAHUU
(npennpodusibHas MOATOTOBKA U NMpodeCcCUOHANIbHAS OpUEHTAIMs) U BBIOOPY OMOI0THH

Kak NMpo(UIbHOTO MpeIMeTa Ha CTYNEHU CPETHEro MOJIHOTO 00pa3oBaHus s Oymynien
npodeCCUOHANILHON JEATeNIbHOCTU, B 00JacTU OWOJIOTMH, MEIUIMHBI, 3KOJIOTHU,

IICUXOJIOTUH, BETEPUHAPHH, CEJIBCKOTO XO3MCTBA;

— BJaJCHUE HaBbIKaMU pabOThl ¢ HUHPOpMAIMEHd EeCTECTBEHHO-HAYYHOTO
CoJIep>KaHusl, MPEJICTABIICHHONW B pa3HOl ¢dopme (B BUJIE TEKCTA, TAOJIMYHBIX JTAHHBIX,
cxeMm, rpaduKOB, AMarpaMMm, MoOJeNel, HN300pakKeHul), KPUTHYECKOrO0 aHalnu3a

uH(OpPMAIINK U OLICHKU €€ TOCTOBEPHOCTH;

— YMEHHUE WHTETPUPOBATh OMOJIOTUYECKUE 3HAHMSI CO 3HAHUSIMHU JIPYTUX y4eOHBIX
IPEMETOB; UHTEPEC K YIIIyOJeHHUI0 OMOJIOTHYECKUX 3HAHUM U BBIOOPY OMOJIOTUU KaK
npo@UILHOTO TpeaMeTa Ha YpOBHE CpelHero oodimiero oOpa3oBaHus Uil Oyaylien
npodeccuoHaIbHOM AESTENIBHOCTH B OOJAacTH OWOJIOTUM, MEAMIIMHBI, HKOJOTHH,
BETEPUHAPUHU, CEJIBCKOTO XO35MCTBAa, IUIIEBOM MPOMBIIUIEHHOCTH, ICUXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MAaTEPUAIMCTUYECKON CYIIHOCTH
T€HOMOB YKUBBIX OPTaHU3MOB U PETYJISLUIO UX PaOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKpYKAIOLIEH Cpeibl, BIMSIONIMX HA Pa3BUTHE U

CYIIIECTBOBAHUE KUBBIX OPTAHU3MOB, aIaNTalNi K (PaKTOpaM OKPYKArOIIeil Cpeibl;

— 3HAHHUC OCHOBHBIX IIO0AXOJ0B 6I/IOT€XHOJIOFI/II/I, HCIIOJIB30BaHUA €€ I[OCTI/I)KGHHI?I B

COBPEMEHHOM KU3HU YeJIOBEKa, OCOOCHHOCTH UCIOJIb30BaHUS KUBBIX OPTaHU3MOB JUIS
MMPOU3BOACTBEHHBIX HYXJ| YEIOBEKA;

— 3HAHHUE OCHOBHBIX MOAXOJO0B CEJEKINUHU U OMOTEXHOJIOTUU KYJIbTYPHBIX PACTCHHI,
XapaKTepu30BaTh TCHETHYECKH  MOAM(PUIMPOBAHHBIE  PACTEHHUSA,  ONEPUPOBATH
MOHATUAMHU, THOPUAM3AIMSA, OTHaJeHHAs THUOpUIW3ANMS, WCKYCCTBEHHBIA OTOOD,
reTepo3uc, TpaHcPopMalus, MyTareHes3, TeHETUYECKOE PEeIaKTUPOBAHNUE;

— IIOHAMaHWE MOJICKYJSIDHBIX MEXaHM3MOB pEAIM3allMy  HACJIEICTBEHHOMN
uHpopMalMi ¥ yMEHUE CBOOOJHO  ONEpPUPOBaTH OCHOBHBIMU  TMOHATHUSIMU
MOJEKYISIPHOM OHOJIOTMM U €€ COBPEMEHHBIX HalpaBJI€HUM — TE€HOMUKH,

MCTAarcHOMHUKH, IIPOTCOMUKH,



— 3HAHHUE OCHOBHBIX 3a00JIEBaHUI UYEIOBEKAa, MEXaHU3MOB HUX Pa3BUTHS, CIOCOOAX
WX JUArHOCTHUKHU U JICUCHUS,

— ¢dopMUpOBaHUE YMEHUS UCIIOIb30BATh MOHSITUHHBIN anmmapaT U CUMBOJIMYECKUN
SA3bIK T€HETUKH, TPAMOTHOE€ IPUMEHEHHE HAYYHBIX TEPMHUHOB, MOHSATHH, TEOPHUI,
3aKOHOB IS OOBSACHCHUS HAOIIOJACMBIX OHOJOTHYSCKHX OOBCKTOB, SBICHUN H
MPOIIECCOB, TO3BOJSIONIMX 3aJ0KUTh (PYHIAMEHT HAy4YHOTO MHUPOBO33peHus. B
[IEHHOCTHO-OPUEHTAIMOHHOH cdepe:

— 3HAHWEe, YTO TPUMEHEHUE COBPEMEHHBIX TEXHOJOTUM MOJEKYISIPHON OHOJIOTUU

MO3BOJISIET YCIICIIHO peIIaTh Takue 3JI000AHEBHbIE TPOOJEMbl, KaK oOXpaHa

OKpY)I(aIOH_Ieﬁ CpCabl, COXPAHCHUC 3JOPOBbA YCITOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC

OKOCHCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak :KUBOTHBIE M PACTEHHUS NIPUCIIOCAOIMBAIOTCSD (IBOTIOLMOHHAS
3KoJI0orus) 5-6 xinaccol (34 yaca)

Tembl OCHOBHOE coJepKaHHe AesiTeIbHOCT
IIKOJbHUKOB
1. M1 ucciienyem CBOJCTBa U CTPOCHHE KUBBIX HccnenoBareiabckue
KHBLIE 06LEKTHI OpraHu3MoOB (CTpOCHHE KIETKH). | paboThl «Bce 1 (CHHULIBL,
Bun, oco6p — opranusm kak Oenku, Oepe3bl W T.J.)
(6 ) eauHas cuctema. Ajanraiuuu OJIMHAKOBbIE?
(mpucnioco6nenus). [Tonstue DOTOKBECT.
rOMeOcTasa KMBOro opranusma. | [Ipakrudeckas pabora
CnocoObl ero nojaepxKaHusl. «CocTaBnsieM KHUTY
OrpanndeHus MOPQOJIOrMUECKUX | PEKOPIOB  PACTCHUH |

U QU3HOJOTUYCCKUX aTalTaIlHi.
[Touemy opraHu3Mbl HE
CTAHOBSITCS OECKOHEYHO
OOJIBIINMU, MaJEHLKUMH,
BCESITHBIM.

JKUBOTHBIX HAIOCTO KpasiH.

2. Biiusinue
OKPY’Karleu cpeabl
HA KMBbIE

opranusmsl (12 4)

DaKTOPBI OKPYKAKOIIEH CPEBI
(abuotnueckue, OMOTHIECKUE,
aHTpornorennsie). [Ipumepsr
a0MOTHYECKUX (DaKTOPOB,
OKa3bIBAIOIIUX OCHOBHOE
BJIMSTHUE HA )KU3HEACSATEIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEpaTypa, CBET, BIAXKHOCTb.
OcCHOBHBIE 3aKOHOMEPHOCTHU
PUCTIOCOOJICHUS KUBBIX
OpraHu3MOB K aOMOTHYECCKUM
dakropam. [IpucrocobneHus K
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temmeparypa,
BJIQXKHOCTH U CBET.

[IpakTrueckoe 3aHATHE
«Bet u Tero» (Kyouku
JbJa B3BECUTb, MOJIOKUTh
B yamku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpee
pacrasin).

[IpakTrueckoe 3aHsATHE
«YTo pacTBOpsAETCS B
BOJE» (AKCIEPUMEHT
«Kugkuit 1om»).
[IpakTrueckoe 3aHsATHE

«Iuddy3us BemiecTs B
BOJI€ (pacTBOPHI)»,
«/IBH>KEHHE PACTBOPOB MO

LBETKY.

[IpakTrueckoe 3aHsATHE
«JIen maaBaet B BoJie
(aiicOepru, 3amep3anue
BOJIOEMOB)».
[IpakTrueckoe 3aHsATHE




«Jlen ipu 3amep3aHuu




pacimpseTcs
(pa3pylieHue KaMHs
(mouB00OOpa3oBaHUE),
3aMep3aHue KJIETOK).
IIpakTrueckoe 3aHATHE
«Illy6a» (kyOukH Jbaa
3aBEPHYTh B Pa3HbIM
MaTepHall, B3BECUTh).
IIpakTrueckoe 3aHsATHE
«ITurmeHTHI» (MOKHO
pa3enuTh Ha BaTMaHe
KPacUTENH U3
dbomacTepoBy.
[TpakTuueckoe 3aHaTue
«Kaxk ®UBOTHBIE MJIaBAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTUTICTKOM ).
HccnenoBarenbckue
paboTtsl «Brnusinue cBeta
(Teruia, BIaXXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUAX» (Ha TOCTYITHOM
Marepuasie).

3. BzaumopelictBust
JKMBBIX OPraHU3MOB

(44)

buornueckue HakTopwl.
3aKOHOMEPHOCTH PAa3BUTUS
MEXKBHUIOBBIX
B3aMMOOTHOILIECHUH.

KonsBomtonus (XUIHUK-KEPTBA,
Napa3uT-X035IMH) DBOJIOIUS
CTpaTeTHii TOOBIBAHUS ITHIIIH.

CoumanbHOCTh. BUIBIBCEICHIIBI.
[lepeyeHb pacTeHUMBpPEAUTEIIECH.

HccnenoBaTenbckas
pabota «HabmroneHus 3a
B3aMMOOTHOIIICHUSIMU
JKUBOTHBIX MPU
JTOOBIBAHUHA ITHIIA
(KOpMYIIKH JJ1s TITULL, J1JISI
TOPOJICKUX WJIH CEIIbCKUX
KUBOTHBIX ). BeOkamephiy.
HccnenoBaTenbckas
pabora
«Pacnpoctpanenue
BUJIOB-CHHAHTPOIIOB B
HaIlleyl MECTHOCTH)




4. Yes10BEK B KU3HU
pacTeHu u

JKUBOTHBIX? (6 1)

AHTpoOnOTeHHBIE (PAKTOPHI.
[IpaBaa i1, yTO EPBOOBITHBIE
JIIOJTA KWW B TAPMOHUU C
npuponoi. OgomMantHuBaHue U
NpPUPYUYEHUE )KUBOTHBIX U
pacteHuil. 3aueM cracarthb
BBIMUPAIOIIINE BUbI, KAK 3TO
nenatb. KynbTypHble pacTeHus U
uXx aukue npeaku. [louemy
Ba)KHO UX COXPAHSAT.
Pa3Hoo06pasue KynbTypHBIX
pacTeHU U UX 3HAUCHUE B
KU3HU yenoBeka. KpacHas kHura
Bauieit repputopun. Ocodo
OXpaHsEeMbIC TEPPUTOPUH,
3anoBeHUKH Poccun u Mupa.

[IpakTrueckas pabota
«Pa3znoobpasue
KyJIbTYPHBIX PACTCHUH B
BaIlIeM PETHOHEY.
HccnenoBaTtenbekas
pabota «BnusiHue
aHTPONOTEHHBIX (PAKTOPOB
Ha pa3BUTHUE PACTECHUH B
ropoie/HaceICeHHOM
ITYHKTE.
DKCKypCHsI/TIpaKTHUECKast

pabota «OOIIT B Bamem
pETHOHE — YHUKAJIbHBIC
OOBEKTHI IPUPOJIBD».

5. Dkogornueckue
Huuu (6 4)

buocdepa — ogHa U3 BaKHEHITUX
obonouek 3emun. UTo Takoe
«OKOJIOTUYECKHE HHUIIN» U KaK
oHH POpMUPYIOTCS?
dOopMHUPOBaHUE 3HAHUM 11O
OMopa3zHO00Pa3HI0 KU3HEHHBIX
dbopM, MoBEICHYECKUX
IPUCTIOCOOJICHHUH,
Moau(pUKAIOHHAS
U3MEHYMBOCTH (Ha 0a30BOM
ypoBHE). PacTuTenbHbie
COOOIIIeCTBA U MX THUIIBI.
PazButue u cMeHsl
pPacTUTETBHBIX COOOIIIECTB.

HccnenoBarenbckue
paboThI «IDKOJIOTHYECKHE
HUIIN BOKPYT T€Os —
onucanue GpaxkTopos
OKpY’Karolen cpeanh».
Hccnenosarenbckue
paboThI

«DEHONTOTUYECKHE

HAOJTIOICHUS.

Monayab «OCHOBBI pacTeHHEeBOACTBa» 7-8 Kiaaccnl (68 yacoB)

Tembl

OcHOBHOe coaepxkaHue

JesiTeIbHOCTDH

IIKOJIBbHHUKOB




Tema 1. BBeaenue B

pacTeHneBOACTBO
24)

Yro-Takoe paCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIpalllMBaHUs PACTEHUM.
Hcropus pazButus
arpOXUMHUYECKUX 3HAHUU

(padotet M.B. JlomonocoBa, 1O.

JIubuxa, byccenro, B.B.
JHoxyuaeBa, K.A. Tumupszesa,
II.A. Kocteruena, JI.H.

[IpakTrueckas pabota
«bouka JIubuxay.

[IpstHuIIHMKOBA U Ap.).

Tema 2.
ArpoTeXHUYeCKHH

JIKCIepuMeHT (6 4)

[IpaBuiia mOCTaHOBKH
arpO’KCIEPUMEHTOB.
ITocTaHOBKA SKCIEPUMEHTOB C
pacteHusiMU. Bb16op Tembl,
COCTaBJIEHUE TUIIOTE3bI, LETU U
3a/1a4 SKCIEPUMEHTA 10
BBIPAILIIMBAHUIO PACTEHUN B
KOHTPOJINPYEMOM Cpee.
Kontponu, noBTopHOCTH,
IIPOBEJICHNE YKCIIEPUMEHTA.
IInanupoBaHue dKCIIEPUMEHTA.
OneHka pe3yinbTaToB
skcriepuMenTa. OcBoeHUE
TEXHOJIOTUN KPYTJIOTOAUYHOIO
BBIPAIlIMBAaHUs CAJIATOB U
MUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIIOBHSIX.

HccnenoBarenbckas
pabota «DakTopsl,
BJIMSIFOIINE Ha
npopacTtaHue ceMsiH (POCT
IIPOPOCTKOB)».
[TpakTuyeckas paborta
«CO0p yCTaHOBKH JJIs
BBIPAIIMBAHNS PACTCHH B
KOHTPOJIUPYEMBIX
YCIOBUSIX).




Tema 3. Poab
XUMHYECKHUX
2JIEMEHTOB B

NUTAHUU PACTEHUH
(20 v)

Bopa. PactBop. BeiTskka.
AHHWOHBI, KATUOHBI,
3JIEKTPOIIPOBOAHOCTH U pH
pacTtBopa. Ponb xumuueckux
3JIEMEHTOB B MUTAHUU PACTCHUM.
[Tony4yenne nuTaTenbHbIX
BEILIECTB PACTCHUSIMH.

VY nobpenus: opraHuuecKue,
MUHEpPAJIbHBIE,
MUKpoOuoiornueckue. TUmsl
IIMTaHUA pacTeHul. Bo3nymHoe
U MUHEpajbHOE (KOpHEBOE)
MMATaHUE PacCTeHUU. TpaHcnopT
MUATATEJILHBIX BEIIECTB
pacTEHHUI: BOCXOIAILINN U
HUCXOISAIIUN TOK. Baxknelmnue
KanuiiHeie, pocdopHbie U
a30THBIEC YAOOpEHUSs, UX
cBoicTBa. [IpocTeie u cioxHbIE
yI0OpeHUs.

Poct u pa3Butue pacrenuii:
ATanbl OHTOreHe3a, (PaKTOPHI,
BIISIOIAE HA POCT PACTEHUIA:
CBET, I'yCTOTa IOCAA0K, IUTAHUE,
cyOcTpar.

Oco0eHHOCTH TUTaHUS

[IpakTrueckas padbota
«CxeMbl TUTATEIbHBIX
pacTtBOpOB. Pacuer 103
yaoOpeHuit st
NUTATENIbHBIX PACTBOPOBY.
[TpakTuueckas pabora
«IIpaBuiia cmMemMBaHus
y100peHui»
[TpakTuueckas padora
«IIntanue pacTeHui:
TEXHOJIOTUs
IPUTOTOBIICHUS
NUTATEJIbHBIX PACTBOPOB
JUISl Pa3HBIX KYJIBTYP».
[TpakTuueckas pabora
«MOHUTOPUHT
MUHEPAJIBbHOTO MUTAHUS
pacTeHUN».
[TpakTuyeckas pabora
«PacturenpHas
JUAarHOCTUKA.
HccnenoBaTenbckas
pabota «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHUM, paCTEHUIN Ha
IIKOJILHOW TEPPUTOPHH,




pacTeHui a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUM.
@opMBI a30Ta U UX
npeBpalicHue B MOYBe.
Hctounuku pocdopa 1
pacteHus. 3HaUCHUE
dbocdhopconepxanux
COEIMHEHUH B KIIETKE. POJb
MAaKpOIPrUYE€CKUX COCTMHEHU N
docdopa B sHEpreTUIECKOM
oOMeHe.

Brnusinue xkanus Ha ¢pusndeckue
CBOMCTBa MPOTOIJIA3MbI, HA
dbepMeHTHI yTIeBOOPOIHOTO
oOMeHa, CUHTEe3 OCJIKOB U 1.
Ponb xanus B moanepxaHuu
MOHHOTO OajaHca B TKaHSX, B
polieccax caMmoOperyJIsIIUY.
Perynsaropuas u
CTPYKTypooOpa3oBaTeIbHas
pOJIb KaJIbIKsl. Y4YacTUe B
00pa3oBaHUU KIIETOYHOU
CTEHKH, NOJIJIEPKAHNUN
CTPYKTYpbI MEMOpaH u
peryJsilus UX NPOHUIIAEMOCTH.
3HaueHUE MarHus B
MeTab0IM3Me PACTCHHM.
Marnuii B coctaBe xjopoduiuia,
CXOJICTBO XJIopoduiIa U
reMorjio0nHa Kak
CBUJIETENILCTBO €IMHCTBA
opranuuyeckoro mupa. Cepa u
€ro OCHOBHBIE COEJIUMHEHHUS], NX
pOJIb B CTPYKTYPHOU
OpraHU3aluu KIETKU, y4acTHE B
OKHUCITUTEIBHO-

BOCCTAHOBHTEIIbHBIX PEAKIUAX
MUKpPO3IEMEHTBL.
[Ipencrasnenus o posau
MUKPO3JIEMEHTOB B
MeTaboIM3Me paCTeHHI.
Oco0eHHOCTH TOCTYTICHUS
MUKPO3JIEMEHTOB B PaCTCHUSI.
CuHeprusm u aHTarOHU3M

yCTaHOBKA MPUYUH
NaTOJIOTHYECKHUX
COCTOSIHUU (TIpH
HaJTUYUN )».
HccenenoBartenbekast
pabota «OleHKa BIUSIHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTCHUN
(cocTaBieHuE pa3IMYHbIX
MOJKOPMOK ).




3JIEMEHTOB ITUTaHUS PACTCHUM.
PacturensHas quarHocTuka u
METObI UICHTU(UKAIIUN
HeJ0CTaTKa/M30bITKA DJIEMEHTOB
ITMUTaHUS.

Tema 4.
Peryasitopsl pocrta
pacreHuid. 3ammra
pacrenuii (4 4)

ITonsaTHE O perynaTopax pocra

pacteHnil. CTUMYIATOPBI pOCcTa —

(UTOrOpMOHBI (ayKCHHBI,
ruO0epeITUHbI, ITMTOKUHUHBI).
HMHrubuTopsl pocTa pacTCHUN:
1. npupoansie (abcuu3oBas
KHUCJIOTA U HEKOTOPBIE
(dbeHoIbHBIE BeleCTBa
(MKymMapoBasi, KOpUJHas,
CaJIUIUJIOBAst KUCIJIOTHI).

2. CHHTETUYCCKHUE
(MOpdaKTHHBI, peTapAaHTHI,
nedOTuaHThI, IECUKAHTHI,
repOutu ). PUTOMOHUTOPUHT
U OLIEHKA COCTOSTHUSI PACTeHHIA.
CoBpemeHHBIe CTIOCO0bI
MOHHUTOPHUHTA. 3aliuTa
pacTEHHUI OT BPEAUTEIICH:
OCHOBBI OMOMETO/1A.

[TpakTuueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKa COCTOSTHUS
pacteHnii. COBpeMEHHBIE
CIIOCOOBI MOHUTOPUHTAY.
HccnenoBarenbckas
paboTta «Bnusiaue
rerepoaykcMHa  Ha
(poct

Ha pa3HbIX CTAAUAX,

npopacTaHue

B Pa3HBIX YCJIOBUSIX)
Pa3IMYHBIX
pacTeHU».
[IpakTuyeckas pabora
«MHCekTapuu: npaBuia u
YCIIOBUS pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).




Tema 5. Boanas,
necyaHasi u
NMOYBEHHAA
KYJbTYPbI, HX
NpUMeHeHHe B
BbIPAIIMBAHUU
pacTeHuil.
Dusznosorus

pacrenuii (8 4)

Bonnas, necyanas u no4BeHHas
KYJbTYpbI, UX IPUMEHEHHNE B
BBIpALlUBAaHUU PACTCHUM.
IIpoBenenue Boabl B KOPHE U
cTebJie pacTeHuil.

Bonsslii pexuM pacTeHun:
CTPOEHUE YCTHHUIL: PaKTOPBHI,
BIIUSIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAYCHHE MEXaHU3Ma
pEryJsiliiy UCIIAPEHUS BIIATH
pacTeHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeToBas (pa3el poTocuHTESA.
3nauenue GoTocuHTE3a JIsl
YKHUBBIX OpraHu3MoB. @aKTOpbI
pocTa paCTeHUN: BO3AYX U
aspanus. [logzemMHoe npIxaHnue
pacTEHHI: COCTAB IIOYBEHHOTO
BO3/lyxa, ra3000MeH. ["'a3000MeH

[IpakTrueckas pabota

«KopneBoe naBneHue».
[TpakTuueckas pabora
«IIpurorosnenue
npenapara yCTbHI
METOJOM CJIETIKa».
HccnenoBarensckue
pabothl «BnusHue
YCIIOBUU COZIEPKAHUS
pacTeHU! Ha KOJIMYECTBO
YCTBULD.

[TpakTuyeckas pabora
«DyHKIIMOHAIbHAA
JMAarHOCTUKA PACTEHH MO
aKTUBHOCTH
XJIOPOILIACTOBY.
HccnenoBaTenbckas
pabora «Onpenenexnne
xsopodumia A u b,
OLICHKA

Impu 0OeCIOYBEHHOM
BbIpallTUBAHHH.

dboToCHHTETHYECKOM
AKTUBHOCTH PACTEHUU U
(bakTopoB, BIUAIONINX HA
HEEe».

[IpakTrdeckas pabora
«Anspanus, CO2 u O2.
JIpIXaHWE pacTeHUN».
[IpakTraeckas pabora
«/lpIXaHWE pacTeHUM:
OLICHKa MHTEHCUBHOCTH
JIBIXaHHUSI PACTEHUU U
IJI0JIOBY.
HccnenoBarenbekue
paboTtsl «BnusHue
crioco0a BhIpallliBaHUs
(cocTaBa muTaTEIBHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U pa3BUTHUSA
PAa3IUYHBIX PACTEHUI.




Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbIE

ACIICKTDhbI CCJICKIINU
(20 v)

Kaxk uenoBek crai ncrnoab30BaTh
pactenus? CBsi3b pa3BUTHUS
LBUIN3ALMH YEJIOBEKA U
OJIOMalllHUBAHUs PACTCHUM.

JloMecTukanus.
HacnencTtBeHHOCTD U
U3MEHYUBOCTb — OCHOBHBIC
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
U3MEHYUBOCTb.

['en —martepuanbHBIN HOCUTEID
HACJIEACTBEHHOCTHU U
M3MEHYMBOCTU. HyKieMHOBBIE
KUCJIOTHI. JIokanu3amus
TEHETUYECKOr0 MaTepraia B
KJeTKe. /leJieHne KIIETOK.
Permmmkanus JIHK. OcHoBHas
JI0OTMa MOJICKYJIIPHON OHOJIOTHH.
Tpanckpunuus. TpaHcasanus.

Myranuu.

DddexT OyTHUIOUYHOTO
TOPJIBIIIKA U TEHETHYECKOe
pa3zHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHAITh
TeHETHYECKHE PEeCypChl
pacteHuii? OCHOBHBIE CITOCOOBI

Juckyccus
«JloMecTukanus, Bce Ju
pacTeHUs ¥ )KUBOTHEIC,
KOTOPBIC JKUBYT PSAIOM C
YEJIOBEKOM UM
OJIOMalIHUBAIOTCS ?
MO3KHO 1 CUUTATh
TapakaHa 0JIOMalTHEHHBIM
JKUBOTHBIM 7).
[TpakTuueckas padora
«MoaudukanronHas
WU3MEHYMBOCTh (JIUCTHSI,
UTOJIKH C OJTHOTO JIEPEeBa)».
[TpakTuyeckas padora
«['eH — HHCTPYKIUS 110
cOopke KJeTku (Ha Oucepe
WJIM KOHCTPYKTOPE)».
[TpakTuueckas pabora
«MyTtanus Ha 6yTepopoie
(JIF000it 00BEKT U3
npenbayieit paboTsl, T1e
U3MEHEHHE UHCTPYKLIUU
PUBEAET K U3MEHEHUIO
BHEITHETO BUJIa 00BEKTA)».




COXPAHEHUS TEHETUYECKHUX
pecypcoB pacteHuit (eX Situ u in
situ).

3nauenue padot H.W. BaBunosa.
3aKOH T'OMOJIOTUYECKHX PSAIOB.
[lenTpsl NPOUCXOXKACHUS
KyJbTYpHBIX pacTeHui H.U.
Basuiosa u I1.M. XykoBckoro.

OCHOBHBIC METOBI CEICKIIHH.
I'u6punuzanus. opmer otdopa.

OCHOBHbIE HaNpaBJICHUS
CEJICKIINH: YIy4IICHUE
YPOXKaWHOCTU, YCTONYHUBOCTHU K
OMOTHYECKUM U a0MOTUYECKUM
dakTopam.

EcTb 1 xu3Hb B ipodupke?
buorexHonorus KyJIbTypHBIX
pacTeHUM.

Kaxk uenoBek moxer
MOIU(PUIIUPOBATH pPACTEHUs?
['eneTnueckoe pegaKTUpPOBAHHE.
CoBpeMeHHbIe MOX0IbI U
JTOCTHXKEHUS T€HETUYECKOTO
peAaKTUPOBAHUS PACTCHUI.

[IpakTrueckas paboTa mo
rpynmnam «OTKyzAa Ha
HaIINX CTOJIax

(G PYKTHI/OBOIIM/3TAKI.
[TpakTuueckas pabora
«BripamuBaem ropox. Kax
IIPOBECTH CKPEILIMBAHUE Y
ropoxa.
Hccnenosarenbekas
pabora «BsipamniBanue
pacTeHuil B mpoOupKe»
(MO>XHO BOCIIOJIb30BAThCS
pe3ynbTaTamu
TPEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
UTATEIBHBIX PACTBOPOB
JUJIs1 pAaCTEHUN).
[TpakTuyeckas pabora
«["eHOMHBIEC HOYKHHUIIBI
(MoxenupoBaHueE pabOTHI
cucteMbl CRISP-Cas)».




Tema 7.
PacTturennnasn

npoaykuus (8 4)

Hanzemubie u noa3emuelie
opranbl pacteHuit. [lober u
BUIOM3MEHEHHBIN IT00ET
pactenuii. CriocoObl
Pa3sMHOXXEHUSA PACTCHUMN.
[TonsiTe 0 kauecTBE MPOAYKTOB
nutanus. [Ipo6nemsl
KOHKYPEHIIMM OT€UYE€CTBEHHBIX
MPOJIYKTOB MUTAHUS C
uMIOpTHEIMU. Jloructuka
JIOCTaBKH U CPEJICTBA

COXpAaHCHUA NTPOAYKTOB ITUTAHUA.

MI/IKpO?;eJ'IeHB: IIOJIC3HOCTH U
TCXHOJIOT'H.

XUMHYECKUN aHAIU3
npoaykuuu. OCHOBBI
CIIEKTPO(HOTOMETPHH.
[ToreHumomeTpus.

Xpomatorpadusi.

[IpakTrueckas pabota
«IIpenenbHO JOMYyCTUMBIE
koHuenTpauuu (IIJIK) u
METO/1bl KOHTPOJIS
Oe3omacHOCTH
pPacTUTENbHBIX MPOTYKTOB
TTUTAHUS.
HccnenoBarenbekast
pabota «OleHKa KayecTBa
BBIpALEHHOU
MUKpO3eJIeHn» (J1u00 CBOA,
a100 U3 MarasuHa).
[TpakTuueckas pabora
«MeToJbI OIICHKHU
Ka4yeCcTBa PACTUTEIILHOU
IPOJYKIUU: XpAaHEHUE U
COXPaHHOCTb MUTATEIBHBIX
BEIECTB» (110 JOCTYITHOMY
000pYI0BAHHUIO).
HccnenoBarenbckast

pabota «Onpenenenne
ButamuHa C METOI0M
0OpaTHOTO TUTPOBAHHUS B
TUTO/IaX Ha Pa3HOM CPOKE
(cmoco6e) XpaHeHUs».

Monyab «buorexnosnorus» 7-8 kiaccol (68 yacon)

Tembl

OcHOBHOE coaepxkaHue

JlesiTeIbHOCTD

IIKOJIBbHHUKOB




Tema 1.

Bbuorexnosiorus
4 9)

[lonsaTre OMOTEXHOJIOTHH. 3aUeM
YeJIOBEKY OMOTEXHOJOTHH, B YEM
UX MPEUMYIIECTBO MEepe]
XUMHYECKUM CHHTE30M. OCHOBHBIE
OMO000BEKTHI OMOTEXHOJIOTHH:
IPOMBIIIICHHBIC

MUKPOOPTaHU3MBI, KIETKH U TKaHH
pacTeHui, )KUBOTHBIX M YEJIOBEKa,
OMOKaTaIN3aTOPHI.

CoIpbe 1151 OMOCHHTE3a U OLIEHKA
€ro OMOJIOrMYECKON IEHHOCTH.
OCHOBHBIE HCTOYHUKH YTIIEPOa,
aszora, pocdopa, MUKPOITIEMEHTOB.
HccnenoBanrie HOBBIX NICTOYHHKOB
CBIPBS (BKJIFOYAst BOITPOCHI €T0
npe/BapuTEIbHON 00paboTKN),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCJIe BKITFOYAIOIUX
OMOCTUMYJISITOPHI U IPYTHE
AJIEMEHTHI YIIPaBICHUS U
ONITUMU3AIIUN TIPOIECCOB
OonocuHTe3a. MeToabl
ONITUMU3AIINN TUTATEILHBIX CPE.

[IpakTrueckas pabota
«IIpumMepsl IpuUMEeHEHUS
OMOJIOTMYSCKHUX
00OBEKTOB B TBOEH
JKU3HIY.

Tema 2.
MukpoouoJiorus
(12 9)

[TonmosxeHne MPOKapHOTOB B
CUCTEME OPTaHHYECKOTO MHpA.
Crpoenue 6akTepHaIbHOMN KIICTKH.
Kiaccuduxanus 6akrepuii.
Mopdonorus 6akrepuii. [IpocTbie
Y CIIO’)KHBIC METOJIbI OKpAIITHBAHHSI
Oaktepuii. ®U3n0IOTHUS OAKTEPHIA:
UTaHUE, IbIXaHHUEe, POCT U
pa3MHOXEHHUE. 3HAKOMCTBO C
JIOMEHOM Apxeun
(3KCTPeMOPUITBHOCTb,
0COOEHHOCTH CTPOCHHUS KIIETKH).

[IpakTuka.
JlaGoparopHas paboTa
«DUKCHPOBaHHBIE
npenapaThl OaKTepHil.
Omnpenenenue Gopmbl
MPEITIOKEHHBIX
KYJIbTYpP
MUKPOOPTaHU3MOB,
VICIIOJIb3YS POCTOM
METO]T OKPaCKU.
Jlabopatopnas paboTa
«OmnpeneneHue Tumna




MOJOYHOKHCIIOE U CTUPTOBOE
opoxenue. otorpodHbie U
XeMOTpO(HBIE OaKTEpUH.
Kunernueckoe omnucanue mporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIMOHEHIHAJIbHAA MOJAENb POCTA.
Kuneruka rudenun
MUKPOOPTaHU3MOB.

[laTorennsle 6akTepun. YymHast
najgoyka ¥ 4epHasi CMepTh,
00TyJIU3M, CTOJOHSK, TyOepKyIes.
UcTtopus 60pbOBbI C
OakTepruanTbHBIMU UH(PEKITUSIMH.
Boiina 6eckoHedHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3Mbl 1EWCTBUI
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYyHUKalus 0akrepuid. YyBCcTBO
KBOpyMa.

[Tpumenenue 6akrepuii
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a MPOIYKTOB
MUKpOOpranusMamu. bakrepuu,
KOTOpBIE€ MOI'YT pa3jiararh IIACTHK.

MuKpoOpraHu3Msbl B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE accoUau
pacTeHuil ¢ MUKpOOpTraHu3MaMu

KJIETOYHOW CTEHKH
METOJIOM OKpalllMBaHUs
no I'pamy» (mpu
HaJIMYUU PEAKTHUBOB).
JlaGopartopnas pabota
«IIpurorosnenue
NPHKU3HEHHBIX
penapaToB
MOJIOYHOKHCIIBIX
OaxkTepuii».

JlaGoparopHas pabota
«IToceB cMbIBa C pyK Ha
gamku Iletpn».
JlaGoparopnas pabota
«BblieneHne YyucTomn
KYJbTYpbI OaKTepHil.
Merton pa3BeieHui.
MeTtoa UCTOIIAIOIIETO
HITPUXAY.

JlaGoparopHas paboTa
«Mopdonoruueckas
XapaKTEePUCTUKA
BBIJIEJIEHHON YUCTON
KYJbTYPBI:
XapaKTEePUCTUKA
KOJIOHWH, hopma
OakTepui, TUII
KJIETOYHOM CTCHKM.
JlaGoparopHas pabota
«CpaBHEHHE pocTa
MHKPOOPTaHU3MOB Ha
yamike 0e3 u ¢
J00aBIICHUS
AHTHOUOTHKOBY.
HccnenoBarenbckas
pabota «Ilouck
MHKPOOPTaHU3MOB
001a1ar0INIX
QHTarOHUCTHUYECKOM
AKTUBHOCTBIOY.
HccnenoBatenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OakTepui,




HCCJIICAOBAaHHUEC UX




AKTUBHOCTH.
HccnegoBaTenbCckas
pabota «Brinenenue
OakTepui MONE3HBIX IS
pacCTEHUIN».

Tema 3.
JyKapHOTHYECKHUE
OpPraHus3Mbl B
OMOTEeXHOJIOTHH
(ns1ecHeBbIe TPHUOBI,
AP OKAKH,

Boaopocan) (12 4)

[InecHeBbie rpuOBI IPOYLIEHTHI
OMOJOTMYECKN aKTUBHBIX BELIECTB
OO6m1as xapakTepUuCTUKa APOAKKEH
caxapomuueToB. Mcropus
VICTIOJIb30BAHUS IPOXKIKEN B
TPaAULIMOHHON OMOTEXHOIOTUH.
TexHonorum BUHOACIUS U
XJIe00IIeUeCHUS,
CHeuaIu3upOBaHHBIE PACHI
npoxckeit. MeTabon3m ApoxoKen.
Peakius cnupToBOTrO OpOKEHUS.
[Tony4yeHune BTOpUYHBIX
MeTaboIUTOB B ApoioKax. JApoxoku
KaK MPOAYLEHTH OMOTOTUINB.
[TomyueHue 1eneBbIX OCIKOB B
IPOKIKAX.

Oco0EeHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO Pa3MHOXEHUS Y
IPOKIKEN, 3HAUCHUE U3YUECHUS
MHUTO32 U LIUTOKUHE3A JJIS
ONTUMU3AIMHU MTPOIIECCOB
KYJIbTUBUPOBAHUS JPOKKEBBIX
ITAMMOB, IOHUMAHUS TPUIUH
MATOTCHHOCTH JPOXKKEH U TprbOB,
MOMCKA MUIICHEH PYyHTUIIUIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[Ipenaparos.

Bonopocnu — nepcrnekTuBHbIN
00BEKT 17151 IPOM3BOJICTBA OeKa U
yIJIeBOAOB. buoTexnonornueckue
METOJbl OUMCTKH TBEPJBIX, KUIKHX
OTXOJ0B U Ta3000pa3HbIX OTXOJI0B
npou3BoACTB. CTOUYHBIE BOJIBI.
Cxembl ouncTKU. buoguiabsTpsl,
A3POTEHKHU, METAHTEHKH,
OKCHUTEHKH.

AKTHUBHBINA W1 U BXOJSIIINE B HETO
MHKpOOpranu3msl. Vcronp3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX

JlaGopartopHast paboTa
«IToxcuer kieTok
IPOXOKEN B KaMepe
I'opsieBay.

JlaGopartopHas paboTa
«O0HapyxeHue
MPOJYKTOB CITUPTOBOTO
OpO’KEHUSI: ITHIIOBOTO
CTIIMPTA U YTICKUCIOTO
razay.

JlaGoparopHas paboTa
«Habnronenue
Pa3MHOXEHUS
JPOMOKEBBIX KIIETOK.
[TpakTuyeckas pabora
«[lomy4enue TBOpora U
keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuiiy.
[IpakTrueckas pabota

«OcHOBHBIE BBl KBaca
U UX XapaKTEPHUCTUKA

«Ipoxxu u
MOJIOYHOKHCIIBIE
OakTepuu,
MPUMEHSIEMBIE JITIS
MIPOM3BOJICTBA KBACay.
[IpakTuueckas pabora
«CpaBHUTEIbHBIM
aHaJIN3 Pa3BUTHUS
JPOXCOKEH B a3pOOHBIX U
aHA’POOHBIX YCIOBUSIXY.
[MpakTuueckas pabora
«MeToapl OLIEHKH
CBOWCTB
xJIeOOTeKapHbIX
npoxokei. OcobeHHOCTH




BOA.

IMPUMCHCHUA




MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX JAPOXIKEH.
HccenenoBarenbekast
pabota «BnusiHue
(UBUKO-XUMUYECKUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOIOTUYECKOM
MPOYKINH (KBac,
kedup, coIp, XJ1ed u
Tp. ».
HccnenoBarenbckas
pabota «Bnusinue
(U3HKO-XUMHUYECKUX
(hakTOpOB HA POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
Hacaencrsennas
uHdopmanus (8 4)

HacnenctBeHHOCTE U
W3MEHYUBOCTb — OCHOBHBIC
CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buabsl
N3MEHUYHUBOCTb.

['en —maTepuaabHBIN HOCUTEID
HACJIEJICTBEHHOCTH 1
n3MeHUYUBOCTU. HykiienHoOBBIE
KHUCIOTHI. JIokanu3anus
F€HEeTUYECKOro Marepuasa B
KJieTke. JleeHne KIeToK.
Pennukamusa JIHK. OcHoBHas
JIOTMa MOJICKYJISIPHOW OWOJIOTHH.
Tpanckpunuus. TpaHcaanus.

MyTtanumu.

[TpakTuyeckas pabora
«MoaudukanmonHas
M3MEHUYUBOCTH (JIUCTHS,
UTOJIKU C OJIHOTO
JIepeBa)».
[IpakTuyeckas padora
«['eH — uHCTPYKIMS 1O
cOOpKe KJIeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTrueckas pabota
«MyTanus Ha
Oyrepopoae (moboit
OOBEKT U3 MPEIbIIYIICH
paboThI, TJIe U3BMEHEHHE
WHCTPYKIIMH TIPUBEIET
K U3MEHEHUIO BHEIITHETO
BHJ1a OOBEKTA)».

Tema 5.

Bupycoaorus (6 4)

[TonoxeHne BUPYCOB B CHUCTEME

opranuuyeckoro mupa. CTpyktypa u

XUMHUYECKHUN COCTaB BUPYCOB.
Kiaccudukarus BUpycoB.
Penponykuusa BupycoB. Bupycer -
BO30yuTENN MH(DEKIIMOHHBIX
0osie3Hel. OHKOBUPYCHI.
Bakrepuodaru: crpoenue,

[IpocmoTp
JIOKyMEHTAIBHOTO
buapMa o0 BUpycax.
[IpakTrueckas padoTa.

«Meron pa3BeaCHHIN.

[IpakTrueckas padoTa.
«TurpoBanue




O0akTepruodarony.

CBOMWCTBA, IPUMEHEHUE.
buonoruueckue MeTo 161 60PHOBI C
BUPYCAMH.

Tema 6. 'ennast
HHKEHepHs U

OMOTEXHOJIOTMH

8 1)

OCHOBBI T€HHOM MHXKEHEPUHU.
Bekropa. Cnenuduueckue
dbepMeHTHI OaKTepUH.
buorexHonoruu npoaykiuu 0EIKoB
B OaKTepHAIbHBIX KYJIbTypax.
JlocTrkeHus TeHHOW UHKEHEPUU U
ounorexunonorun. CRISPR/Cas —
CHCTEeMa aJIalITUBHOTO UMMYHUTETA
Oakrepuii u apxeii. [MO. MeTtobl
nonydenus ' MO.

[TpakTuueckas pabora
«DHIIOHYKIIea3bl
pectpukiuu (pabota ¢
HYKJICOTHIHBIMH
TIOCTIEIOBATEIIBHOCTSIMH
Ha Oymare)y.
[TpakTuyeckas pabora

«["eHHbIE HOXKHUIIBI -
CRISPR/Cas
(MozenupoBaHUE HA
oymare)». Urpa-
nuckyccus: «Bemurpai

I'PaHT Ha CO3/IaHue
I'™MO».




Tema 7.
buorexHoJ/sioruu B

JloMecTuKamnyss OCHOBHBIX
JIOMAIITHUX )KUBOTHBIX;

Juckyccus
«JloMecTukanus, Bce Ju
PaCTEHHUS U )KUBOTHBIE,

KHBOTHOBO/ICTBE COBPEMCHHBIC OKCIICPUMCHTHI 11O

(8 u) JIOMECTHKALIMH KMBOTHBIX (Jucuiia, | KOTOPBIC KUBYT PAJOM €
HOPKa U Jp. — SKCIEPUMEHTHI HCIIOBCKOM MM
HAy4YHOM IIIKOJIbI aKaJIeMHUKa OfIOMAIIHUBAIOTCS?

MO3KHO 1 CUUTATh
bensiea). CoBpeMeHHBIE METOJIBI B
TapakaHa

KUBOTHOBOJICTBE: TPAHCIUIAHTAMA | (1o
SMOPHOHOB, XUMEPHBIC IKHUBOTHBIC, | sprnorrr 0y
KJIOHMPOBAaHUC. [TpakTuueckas padora
OcHOBHBIE 00JIE3HU KUBOTHBIX U «MeTomuka
POJIb MAaTOTCHHBIX KJIOHUPOBAHUS
MHUKPOOPraHM3MOB M T1aPAa3UTOB B | (MOJENMPOBAHKE HA
pa3BUTHH 3a00JI€BaHUN TOMAITHUX oymare).
YKUBOTHBIX M OCHOBHBIX Mepax I[TpakTHueckas padbora
OOpbOBI C HUMHU; POJIb TIOJIE3HBIX «CocTaBjenue payona
MHUKPOCUMOHOHTOB B OpraHU3Me IIUTaHUS KUBOTHOTO,
KUBOTHBIX. [looxuTepHOE U pacyer pacxooB Ha
mo60oyHOE (OTPUIIATEIIBHOE) COJICpIKAHUE.
BO3JICCTBUY aHTUOMOTHUKOB Ha HccnenoBaTenbCKast
OpraHu3M B XOJI€ JICYCHUS pabota «OreHka
YKUBOTHBIX; IIEJIU U 3aJja4u Ka4eCTBAa MOJIOYHOU
BeTepuHapuu. buortexHomorus IPOTYKITI.
KOPMOBBIX MPENapaToB.

Tema 8. OCHOBHBIE METO/IbI CEIEKIINH. [IpakTrdeckas pabora

buorexHoJsioruu B
pacTeHueBOACTBE

I'mbopunmzanus. Dopmel

OCHOBHBIE HaNPaBJICHUS

orbopa.

«BpIpammBaeM ropox.
Kak niposectu




(10 u)

CEJIEKLIMU: YJIY4IICHUE
YPOKAUHOCTHU, YCTOMYUBOCTHU K
OMOTHYECKUM U a0MOTUYECKUM
dakTopam.

OCHOBHBIE TOAXO/IbI CENEKIINH U
OMOTEXHOJIOTUH KYJIBTYPHBIX
pactenuii, ' ubpunuzanus,
oTJajgeHHas TuOpuan3anus,
HCKYCCTBEHHBIN 0TOOD, T€TEPO3HC,
TpaHcpopMalus, MyTareHes,
TreHEeTHYECKOE PETAKTUPOBAHMUE).
Hcropus cenexkuuu B Poccun u
MHUpPE, UCTOPUS PA3BUTHUS
BAKHEHUIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak uenoBek moxer
MOAU(PUIIUPOBATH paCTECHUs?
I'enHas nHxxenepus pacrenui: Yro
TaKO€ '€HETHYECKasi HHKEHEPUS
pactenuil. TpaHCTEHHBIE PACTEHHUS.
Meronp! nomyuenus. OOpazoBaHue
OIyXOJIEM Y PACTEHHUI.
ArpobakTepuanbHas
Tpancopmanus: Ti-mIa3MuIsbI.
I'ensr T-/IHK.
MoJieKyJIIpHOT€EHETUUECKHE
MEXaHHU3MBbI TpaHchopmaIuu.
['eneTnyeckoe pegakTHPOBAHUE.
CoBpeMeHHbIE TOAXOAbI U
JNOCTHKEHUSI TEHETUYECKOT 0
PEIaKTUPOBAHUS PACTCHUMN.

EcTh v %u3Hb B mpoOupKe?
buoTtexHonorust KyabTypHBIX
pacTeHuM.

CKpEILIMBAHUE Y
ropoxay.

[TpakTuueckas pabora
«["eHOMHBIE HOXKHHULIBI
(MozenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbekast
pabora «BeIpaiuBanue
pacTeHuil B mpoOUpKe»
(MOXHO
BOCTIOJTH30BATHCS
pe3yabTaTaMu
TPEIBITYIINX
IKCIIEPUMEHTOB TI0
COCTaBJICHUIO
UTATEIHHBIX PACTBOPOB
JUJIs1 pAaCTEHUI).

Monyab «Moseky/JasipHble 0CHOBbI (u3noioruu u papmaxoaorum» 9 kiace (68

4acoB)

Tembl

OcHoOBHOe cofepxkaHue

JlesiTeILHOCTDH

INKOJIBHHUKOB




Tema 1.
duzunosiornueckKkas

xumus (20 v)

Beenenue. buoreHHbie 31€MEHTHI:
opranorensl: O, C, N, H.
AKTHUBHBIE (DOPMBI KHCIIOPOJIA, UX
IIOJIy4YE€HUE, HEUTpAIU3aLusl.
MaxkposieMeHThI: IPOLEHT

HccnenoBatennckas
paboTta

«KonunyecTBeHHAas
OILIEHKA COAEPHKAHUS
MHKPOIJIEMEHTOB WJIU




COJZICpKaHUsI B OpraHu3Me,
BBITIOJIHsIEMast (PyHKIIHS,
COAEPkKAHUE B MPOAYKTAX MMUTAHUS.
Ca2+ - cBa3pIBaroONIe OCIKH,
JETIOHUPOBAHUE KaJbIIHS,
peryJssiiusi ypoBHSI Kaablusl B
opraHu3Me: rOpMoHbI odyek. Mg —
CTpoeHHe xJopoduiuia, ero
AKTUBAIMS COJIHEUHOUN YHEPIUEH.
MUKpPO3JIEMEHTHI: B KaKUX
MOJIEKYJIaX COJIepKaTCH,
BBITIOJIHsIEMast (PyHKIIHS,
CoAEepKaHUE B MPOAYKTAX MUTAHUS.
[TocnenctBus nepeao3upoOBKU
MUKpOdJIeMeHTaMu. Fe —
yCBaMBaEMBbIE TUTIBI COCTMHEHUN
xenesa. ['eMornporenHsl,
reMOIIMaHUH, IUTOXPOMBI. CU —
YCBOCHHME U TPAHCTIOPT MEIH.
benku, conepkaiine Meib.
[Tatosmornyeckue CUHIAPOMBI
Menke u BunbcoHa, CBsI3aHHBIE C
MeTa00JIM3MOM MeH. TOKCHYHBIE
aneMmeHTsl [lepuoanueckon
CHUCTEMBI JJIsl OpTaHu3Ma.

Brnusnue HegocraTka Makpo u
MUKPOIJIEMEHTOB Ha KUBBIE
OpTraHU3MBI.

XKupsl. 3aboneBaHus YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMH
KUPOBOTO OOMEHA.

JucnunuaeMun.

VrieBoasl. 3a001eBaHMs YeJIOBEKa,
CBSI3aHHBIE C HAPYIICHUSIMHU
yrieBoiHoro ooMeHa. CaxapHbId
IHa0eT.

benku. Ctpoenue. 3aboneBanus
YeJI0BeKa, CBSI3aHHBIE C
HapyILIEHUsIMU OEJTKOBOr0 OOMEHA.
Oynkuun 0enkoB. OEepMEHTHI.
Mexanusm aerctBus. Kimaccel
(hepMEHTATUBHBIX PEAKITUH.

KodepmeHnTsi.

BUTAMHUHOB B ITHILEBBIX
POIYKTAX).

IIpakTrueckoe 3aHATHE
«KauecTBeHHBIE
peaxkuuu Ha
OpraHUYECKUE
MOJIEKYJIBD».

IIpakTrueckoe 3aHsATHE
«JIeHaTypauus OeIKoB»

HpaKTI/I‘IeCKOC 3aHATUC
«HBy‘IGHI/Ie AKTUBHOCTHU
aMMJIa3bD».

HpaKTI/I‘IeCKOC 3aHATUC

«nanus (kneTouka
Tpayoe)».




ButamuHbl KUpOPaACTBOPUMBIE,
BogopacTBopuMsble. [IpeBpaiienue




BUTAaMHHOB B aKTUBHbBIE (DOPMBI
KO(epMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIIBI META0OTUYECKUX
peakuuii. buosHepreTuyeckue
npouecchl. ['mukonus. Huki
Kpe6ca. Llens nepenoca
A1EKTPOHOB. OKUCIEHUE KUPHBIX
kucnot. Katabonuzm
AMHUHOKHUCIIOT. [ JIFOKOHEOreHe3.
CuHTe3 yriieBoJ10B, OEIKOB,
XKUpoB. MeTabonuTuiyeckue
3a0oneBanus. [Ipaktuueckoe
3aHATHE: «pElIeHe 3a7a4 Ha
sHepreTuyeckuii oomen» Kierka.
[Tonsitue mem6panbl. OyHKIIUU
mMeMOpan. Bujabl Tpancnopra B
KJIETKY.

MeMOpaHHbIE OpTaHOUIBI.
3aboeBaHus CBSI3aHHBIE C
HapylIeHrueM paboTbl MeMOpaHHBIX
oprasesi, 00J€3HU HAKOIIJICHUSI.
THUnbl KOHTAKTOB MEXIY KIETKAMMU.
3HaueHUE MEKKIETOYHOM
KOMMYHHKALHUH JI1 300POBbSI
OpraHu3Ma.

SAnpo. YpoBHU yIIakOBKHU
XpOMaTHHA. XPOMOCOMHBIE
tepputopun. HememOpaHHbie
OpraHOMUbI.

Tema 2.
MouiekyJisipHast

ouoJsiorus (20 4)

OCHOBHEIC BEXU Pa3BUTHUA

MOJICKYJISIPHOM OHOJIOTHH.

HyknenHoBBIE KHCIIOTBL.

OCHOBHBIE IPUHIIUIIBI CTPOEHUS.
Matpuunbie CUHTE3BI. Permkanus
— OCHOBA KJIETOYHOI'O JECJIEHUS.
[TpuHIMIIBI perunkannu. MyTtanuu.
UYTo BBI3BIBACT U3MEHEHHUS B
ctpoennu JJHK.

[IprHIMIIBI penapanuu.
Tpanckpumnuus.

I'enetnueckuit koa. TpaHcasAUus.
Opranuzanusi reHoMa BUPYCOB
[IpoTrBOBHpYCHBIE CPENCTBA,

[IpakTraeckas padbora
«Boigenenue JIHK u3
OanaHay.
[TpakTuueckas pabora
«Mopeinb
JAHKopuramm».
[TpakTuueckas padora
«OmnpeneneHne KauecTpa
npemnaparos JJHK ¢
MOMOIIIbIO
CIIEKTPO(POTOMETPUM
(Tpu HATTUYUH
000pyI0BaHMUS ).
[IpakTrueckas pabota




MECXaHU3MBbI UX ,Z[CﬁCTBHSI.

Opranuzanus reHoMa OakTepui

«PemmkaTuBHasg
MauiuHa (urpa-

AnTHOaKTEepuaIbHbIC IPENapaThl.
Opranuzanus reHoma 3yKapuoT
I'eHOMHOE penakTupOBaHuUeE.

JIEMOHCTPAIIHSA)».
[TpakTuueckas pabora
«ITP (Mmoaenn
aMIUTH( UKL Ha
oymare)y.
[IpakTuyeckas padora

«Cwuiia mpoMoTopay.

[TpakTrueckas padbota
«Pemenue 3aga4d Ha
T€HETUUYECKUU KO).
[IpakTrueckas pabora
«Do AT OEJIKOBY.
HccnenoBaTenbckas
pabora
«Pacnpoctpanenue
AHTUOUOTHUKOPE3UCTCHT
HBIX OaKTepHii».
[TpakTuueckas pabora
«PaboTta B COBpeMEHHBIX
FeHEeTUYECKHX 0a3zax
na"Hbix. [I[poBenenue
In silico ananusa
MOCJIeJ0BaTEIbHOCTEH
TEHOBY.




Tema 3.

DapMakoJ0rus
(28 v)

[Tonsatue o nekapcrBax. [IpuHIUIIBI
IOJX0Aa K ITOUCKY HOBBIX
JIEKapCTBEHHBIX CPEJICTB.

CKpHHHHT U €r0 METO/IbI.

[Iytn BBenenus JIC.
PapMaKOKHHETHKA JIEKapCTBEHHBIX
BellecTs. BecacbiBaHue
(abcopb1ust) nexapctB. OCHOBHBIE
MEXaHU3Mbl BCACBIBaHHUS.
TpaHCTIOPT JIEKAPCTBEHHBIX
BellecTB. | 'eHbl 1 OesKK nepBoi
daswl Ouotpanchopmanuu. [lytu
BBIBEJICHHUSI JIEKAPCTB U3
OopraHu3Ma. DKCKpeuus u
anUMHUHAIMS. ['eHbl 1 0eK1 BTOpOH
da3wl OuoTpanchopMalum.
®apmakoarHamuka. ['nmaBaoe u
no6oYHOE, Pe30pOTUBHOE U
MECTHOE, MIPSAMOE, HETIPAMOE U
pedaexkTopHoe AeiicTBHE.

HccnenoBarenbekas
pabora «IKcrepuMeHTa
10 OIPEEIICHUIO
TOKCUYHOCTH BEIIECTB
HA apTEMUIASIX).
[TpakTuueckas padora
«Kapta skcnpeccun
n10(haMUHOBBIX U
CEpPOTOHMHOBBIX
peLenTopoB B MO3I'e
MBILLIEN.
HccnenoBarenbckast
paboTta
«IToBemeHYECKHE TECTHI
Ha peiOkax Danio rario.
Cetrno-TeMHas
KaMmepay.

HccnenoBarenbckas
paboTta

((HOBCI[GHLIGCKI/IG: TCCTHI




Bunbl B3auMonelCTBUS JIEKAPCTB.
CuHeprusm 1 aHTaroHU3M Ipu
COBMECTHOM JIEUCTBUU
JIEKapCTBEHHBIX BEIIECTB, UX
Pa3HOBUJHOCTH
TpancMeMOpaHHBIN CUTHATMHT.
THunbI KJIETOYHBIX PELEITOPOB.
MemOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJINTUYECKUE U COMPSIKEHHBIE C
G-0OenkaMu; BHYTPUKIIETOUHBIE!
[IUTOTUIA3MATUYECKUE U SIICPHBIC.
MexaHu3MBI JIMTaH -PELENITOPHOTO
B3auMoiericTBUsl. CeleKTUBHOCTh
(M30MpaTENBLHOCTD) ICHCTBUSI, CBS3h
«XUMHUYECKas CTPYKTypa —
dapmakonoruueckasi akTUBHOCTb
BEIIECTBY

dapMaKoJIIOrMueCcKO MOAYISIUN
CHUHAINTUYECKON XOJIUHEPT UIECKON
nepenadn. MosekynspHbIi
MEXaHU3M JEHUCTBUS U
dapmakosoruueckue CBoMcTBa
Mx0auHO0I0KATOPOB,
raHrauo0JI0KaTOPOB U
Kypapernoao0HbIX CPE/ICTB.
®apMaKoJIOTHUeCKas peryJisaius
AKTUBHOCTH aJpEHEPTUUECKOTO
CHHarca. AJJpeHOMUMETHKH,
a7peHOOJIOKATOPHI,
CUMITAaTOJIUTUKH.

MonexkynspHast hapMakoIoTus
AHTUAJUIEPTUYECKUX CPEJICTB.
['mcTaMUHOBBIE PEUENTOPHI: TUIIBI,
MOJIEKYJISIpHAsl OpraHu3alusl.
Crabunu3aTopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M
JIEWCTBUS, OCOOCHHOCTH
KJIIMHUYECKOTO TPUMEHEHUS], TOUKU
MPUWIOKEHUS JEUCTBUS
WHTHOUTOPOB JTUTTUTHBIX
MEJIUaTOPOB.

MexaHu3m AeUCTBUS U TPUMEHEHNE
npenapaToB, CTUMYJIHPYIOIINX
POLIECChl HUMMYHUTETA.

Ha peiOkax Danio rario.
OTKpBITOE MOJIEY.

HccnenoBatennckas
paboTta

«lloBeneHuecKue TeCThI
Ha peiOkax Danio rario.
CraliHoe OBEICHUEY.

[TpakTuueckas padora
«BnusHUE apeHannHa
Ha CepcYHbIC
COKpaIIeHus
(mporpammHoe
obOecrieueHue)».
[TpakTuueckas padora
«I'ucronornueckue
npenapaTbl UMMYHHOM
CUCTEMBI».
[TpakTuyeckas padora
«I'ucronornueckue
npenapatbl HEpBHOU
CUCTEMBI».




dapmakoIoruyecKas




XapaKTEPUCTUKA UHTEPIECHKNHOB:
IIOJIYYEHUE, MEXAHU3M JCUCTBUA,
npuMeHeHne. OCHOBBI
naToU3u0JIOruu 0CcTpodazoBoro
OTBETA, MEIHALIUS BOCITAJICHHUS.
MoneKyIsIpHbIi MEXaHU3M
MIPOTUBOBOCIIAIUTEIILHOTO
JNEUCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCTIATIUTEIBHBIX CPEJICTB.
[ToHsiTHE O HApKO3€ M HAPKO3HBIX
npenaparax. Knerounsiii u
HEPBHBIN HAPKO3.
dapmakonornyeckas
XapaKkTEPUCTUKA OTAETbHBIX TPy
HapKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTH AEUCTBHS Ha

HCHTPAJIIBHYIO CUCTCMY.

duznonornyeckuit cCox; Gasbl cHa.
Bune! napymennii cua [lonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX ITpernaparax

(TMITHOTHUKAX).

MonekynsipHbie aCIEeKThI
HOIIMIICTIIINH. OnuaTHbie
PELEnTOPHI, 170 THUIIBI.

OHkedanuHbl U SHAOPGUHBI -
SHJOTE€HHbBIE JINTAH/bl OIMATHBIX
pPELENnTOPOB.

AHTHUIICUXOTHYECKOE JICHCTBHUE,
BIMSTHUE HA QYHKIIUIO
3KCTpPanMpaMUIHON CUCTEMBI,
AMOIMOHATLHYIO Chepy, PBOTHBIN
LEHTp, apTepUaAIbHOE JIaBIICHHUE,
LHEHTP TEPMOPETYIISIIUU.
MonekynsipHble MEXaHU3MBbI
JNEUCTBUSA HEMPOJIENTUKOB, BIMSTHHAE
Ha 10(haMUHOBBIE, CEPOTOHHHOBBIE,
aJpeHO- U TUCTAMHHOBBIE
pELENnTOphl, NX NCHCTBUE Ha
KJIETOYHbIE MEMOpaHbI, Ha
JETIOHUPOBAHUE TKAHEBBIX
MOHOAMHUHOB.




HOTCHI_[I/IaH-SaBI/ICI/IMBIe HaTPHUCBEIC




KaHaJIbl KaK MUIIIEHHU JEeHCTBUS
MECTHBIX aHEeCTCTHKOB. Cr1oCcOOBI
UHTHOUPOBaHUS
MOTCHIIMAI3aBUCUMBIX HATPUEBBIX
KaHaJIOB MECTHBIMH aHECTETHKAMHM.

Moayab «MoseKyasipHbIe OCHOBBI ceseKum» 9 kiacc (68 yacos)

Tembl OCHOBHOE coepKaHue JesiTeJIbHOCTH
IIKOJbHUKOB
Tema 1. OcHOBHBIE BEXH pasButus | [Ipaktuueckas padota
MoJiekyaspHas MOJICKY/IIPHON GHOIOTHH. «Bpinenenue JJHK u3

OouoJsiorus (20 4)

HyknenHoBbIE KUCIIOTHI.

OCHOBHBIE TPUHITUIIBI CTPOEHUS.
Martpuunbie cuHTE3bI. Perukanms
— OCHOBA KJIETOUYHOTO JICJICHUS.
[TpuHIMIB! perummkanuu. Myranuu.
YTo BBI3BIBACT N3MCHCHHUS B
crpoenuun JJHK.

[IpuHUMIIBI penapanuu.
Tpanckpunuus. ['eHeTHUECKUIN KO,
Opranuzaiusi reHoMa BUPYCOB
[IpoTBOBUpYCHBIE CPENICTBA,
MEXaHHU3MBbI UX JCHCTBHUS.
Opranuzanus reHoma OakTepui

AnTHOaKTEpUATbHBIC IPENAPaTHI.
Opranuzaiusi reHoMa 3yKapuoT
['eHOMHOE peaKTUpPOBAHUE.

OaHaHay.
[TpakTuueckas padora
«Monenb
JAHKopuramn».
[TpakTuueckas pabora
«Ornpeenenre KauecTBa
npenaparos JJHK ¢
MTOMOIIBIO
CHeKTpooToMeTpUm»
(Tpu HATUYUH
000OpyI0BaHMS ).
[IpakTuueckas padora
«PernmukatuBHas
MaIrimHa
(UrpasieMoHCTpaLIUS )».
[IpakTrueckas pabota
«IIP (Mmoxenb
aMILTU(UKAIIAS HA
Oymare)y.
[IpakTuueckas pabora
«Cuna mpoMoTopa.

[TpakTuueckas pabora
«Pemenue 3aga4d Ha
T€HETUYECKUI KOJI.

Tpancmanus».
[IpakTrueckas pabota
«DonguHT OCITKOBY.
HccnenoBatenbckas
paboTta




«PacnpocTtpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTuueckas pabora

«PaboTa B OBpeMEHHBIX
FeHeTHYeCKuX  0Oazax
na"Hbix. [I[poBenenune
In silico ananusa
MOCJICIOBATCILHOCTEH

T'CHOB».




Tema 2.
MoJiexyJisipHble

OCHOBBI TCHCTHUKMH
(20 u)

[Ipenmer reneruxu. Kpatkas
VCTOPUS PAa3BUTUS MPEICTABICHUS
0 HacnencTBeHHOCTH. OT reHa K
MPU3HAKY: KaK PACKpacuTh KOTa.
Yo takoe npusHak? IlyTe OT rena
10 TIpu3HaKka. Myranuu. Aienu.
['eTepo3UroThl U TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHBIC

AJIJICIIN.

I'eHbl cTpOAT OpraHusM.
Bxurouenue u BBIKITIOYEHHE
6onpiioro Hadbopa renon. Kak
KJIETKU MOHUMAIOT, KaKre TeHbI
JOJKHBI padoTath. JlMCKpeTHOE
HacJieI0BaHKe MPU3HAKOB.
3axonbl MeHienst: OJJuH TeH -
onvH npusHak. Cxema
CKpelIuBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MOKOJICHHUS. 3aKOH pacIlerIeHUs
IpU3HAKA BO BTOPOM MOKOJIEHHH.
3akoHbl MeHens: HECKOJIBKO
T'€HOB - HECKOJIbKO NMPU3HAKOB.
JurubpuaHoe CKpelirBaHue.
HezaBucumoe pacxoxieHnue
xpomocoM. CIerIeHHOe
HaclleJJ0OBaHuUE.

B3auMmoeiicTBre reHOB.

AJenpHOE U HeaJuIeIbHOE.
Onpenenenue nojia. [lomoBeie
XpoMocoMbl. CaMIIbl U CaMKH.
Brustaue hakTopoB OKpyIKaromiei
cpenibl. XpOMOCOMHOE
onpeneneHue nona. [lomoseie
xpoMocoMsl. [Ipobnema
JOIOJTHUTEIBHON X-XPOMOCOMBI Y
JKEHIWH. TpexIBeTHhIE KOIIKH.

PosieBas urpa
«Anneam.
HccnenoBaTenbckuil

poeKT MyTareHHbIe
(haKTopBHI.

Ponesas urpa «Cyarba
KIIETKI.
I'enbInIepexoyaTeny.
IIpakTrueckoe 3agaHue
«AJITOPUTMBI 1151
KIJIETOK.
[IpakTyeckoe 3aanue
«Enunoobpasue
MIEPBOTO MOKOJICHUS.
[IpakTryeckoe 3amanue
«Pacmeruienue Bo
BTOPOM MOKOJICHUW.
HccnenoBaTenbckuii
MPOEKT «3aKoHbI I
Mennens B
DKCIIEPUMEHTE.
[IpakTrueckoe 3a1anue
«Pemetka [leHneTar.
[IpakTHueckoe 3a1anue
«HacnenoBanue,
CUEIJIEHHOE C TTOJIOM).
[IpakTryeckoe 3aHsATHE
«B3aumoeiicTBusa
reHOB (MOJIeIUPOBAHUE
CUHTE3a U TPAHCIIOPTa
MUTMEHTA B KJIETKY)».




Tema 3.
MoJiexyJisipHble

OCHOBBI CCJICKIIUHN
(28 u)

['eHbl B monyisusx: BEIUKOE
paBHoBecue. [lonymsuusa. YacToTsl

BCTPCUHACMOCTH IIPpHU3HAKA 1 aJ1JICJIA.

VYpasuenue XapauBaiinOepra.
[TonynAuuu MEeHAIOTCA:
YUCJICHHOCTh, MUTPAIUs U BHIOOD
cynpyra. @akTopsl, KOTOpbIE
BBIBOSIT TIOTMYJISIITUIO U3
paBHOBecus XapauBaiinGepra.
Hucnennocts nonysiuuu. Posesast
urpa «3¢ddexT ocHOBATEIS.
Hpeiid renos. Myranuu.
Hecnyuaitnoe ckpemuBanue.
N3onsanus.

[Tonynsiiuu MEHSIIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JEeNCTBHS €CTECTBEHHOTO 0TOOpA.
JI Byt oToop.
MoaudukanuoHHast
U3MEHYUBOCTh. CTaTUCTUUYECKHUE
0COOCHHOCTH MOJTU(PUKAITMOHHOM
u3MeHunBocTu. HacnenoBanue
KOJIMYECTBEHHBIX TPU3HAKOB.
KonnuecTBeHHBIE NPU3HAKHY.
CpenoBast ”3BMEHYHBOCTh
npusHaka. Koaphunment
HacJeqyeMoCTH npu3Haka. OTBeT
Ha oTOOp. [lonck renos
KOJIMYECTBEHHBIX TPU3HAKOB.
OnHOHYKJIEOTUAHBIE BAPUAHTHI
reroB. JIHK-uum. IlomHOreHOMHBIN
aHanu3 accouuanui. «OMbD» Hall
renomoM. [locTtrenomuas spa.
O6patHas reHetuka. «OMUKCHBICY
uccienoBanus. [Iporeom,
MeTabooM. JloMecTukanus u
LHEHTPbl TEHETHYECKOTO
pazHooOpa3swus. [loncku pacTeHmit ¢
«XOPOILIUMMY MPU3HAKAMU IS
yesnoBeka. L{eHTpbl reHeTHYecKoro
pasnooOpasus. Hukomait BanoBu4
Baswuiios. Cenexuusi.
KomOuHarmonHast u ruopuHas
cesiekuus. I'eteposuc.

[IpakTyeckoe 3amanue
«YHacToTsl amieneu,
TE€HOTHUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbckui
IIPOEKT «AHaNIU3
T€HETUYECKOU
CTPYKTYpPbI IOMYJISIIUN
(Ha OCHOBE 3aKOHa
Xapau-Baitnsepra)y.
Ponesas urpa «9¢dext
OyTBUTIOYHOT'O
ropJibIIKay. PoneBas
urpa

«EctecTBeHHBIN OTOOP».
HccnenoBaTenbckue
paboThl
«MoaudukarmonHas
U3MEHYUBOCTh PACTEHUM
B IIpeJieiax BaIlero
MECTa JKUTEIbCTBAY.
[IpakTrueckoe 3a1anue
«ATPOHOMBI».
[IpakTHueckoe 3a1anue
«["omoniornyeckue psabl
HaCJIEACTBEHHOM
U3MEHYUBOCTI.




CoxpaHUTh U U3YYUTh I'€HBI, YTOOBI
MeHsATh Oynyiuee. Kak nmpaBuibHO
XpaHuTh rensl. Komteknun
F€HETUYECKUX PECYPCOB PACTECHUM.
[IpakTukym u/unu
VICCIIEIOBATEIIBbCKUN IPOEKT:
Metobl KyIbTUBUPOBaHUS IN Vitro
IUI1 COXpPaHEHMs TEHETUUYECKUX
pPECYpPCOB PACTEHUM U ISt
YCKOPEHHOM CEJIEKIIUU
I'eneTnueckue NEHTPHI B HALIEH
crpade. [ 1e 3aHuMarorcs
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