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I[TOACHUTEJIbHAA 3AIINMCKA

AKTyalbHOCTh U Ha3HaueHHe nporpammsl. IIporpamma paspaboTaHa B COOTBETCTBHHM C
TpeboBaHussMu DenepanbHOr0 roCyJapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHJApTa OCHOBHOTO
obmiero oOpa3oBaHHs, OPUEHTHPOBAHA Ha OOECleYeHHE HWHIMBUIYaJbHBIX MOTPEOHOCTEH
oOy4JalIIUXCs M HalpaBieHa Ha JOCTH)KEHHE IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS
OporpaMMbl  OCHOBHOrO  oOmero o0pa3oBaHMsl € Y4YeTOM BbIOOpa  y4aCTHUKAMHU
00pa30oBaTEeNbHBIX OTHOIIEHUH KypCOB BHEYPOUHOW JESTEIBHOCTH. OTO IO3BOJISIET
o0ecreunTh eAUHCTBO 00s13aTenbHbIX TpeboBanuii @PI'OC Bo BceM MPOCTPAHCTBE MIKOJIBHOTO
00pa30BaHUs: HE TOJIBKO HA YPOKE, HO U 3a €r0 MPEIEIaMH.

AKTyalIbHOCTh pealu3aluy JAaHHOH MIporpaMMbl OOyCIIOBJIEHA CaMOH OCOOEHHOCTBIO
IIPOEKTHO-UCCIIEOBATENICKOW  ACSITENIBHOCTUH. JTa  JEATEIBHOCTh JIE)KUT B  OCHOBE
MIO3HABATEJIBHOIO HHTEpeca peOeHKa, SBIAETCS 3aJOrOM YMEHHs IUIaHUPOBATh JIOObIE
NeMCTBUS M BaXKHBIM YCIIOBHEM YCHEIIHOM peanu3auuu uaei. JlroOble u3MeHeHHS
COBPEMEHHOI'0 OOIIECTBa CBSI3aHbl C MPOEKTaMH U HCCIIEOBAHUSAMU - B HayKe, TBOPUECTBE,
OuszHece, O0OLIECTBEHHON KU3HU. [lo3TOMYy BaKHBIM 3JEMEHTOM pPa3BUTHUS JIMYHOCTH
oOyuarormierocs siByisieTcsi (GOPMUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-HCCIIEI0BATEIBCKOM
JESITENIbHOCTH.

[Tporpammoii npeaycMoTpeHo (GOpMHUPOBAHUE COBPEMEHHOIO TEOPETUYECKOTO YPOBHS
3HaHMM, a TaKKe M MPAKTUYECKOIO OIbITa paboThl ¢ JIA0OPATOPHBIM 000PYIOBaHUEM,
OBJIaJICHUE TPUEMAMHM  HCCIEAOBATEIBCKOM  JAESITENbHOCTH. MeToabl  OpraHu3anuu
o0pa3oBaTeNbHOM M HAYYHO-UCCIEAOBATEIBCKOM  JEATEIIBHOCTH  IIPENyCMaTPUBAIOT
dopMupoBaHre y OOy4arolUMXCsl HECTaHJAPTHOIO TBOPYECKOTO MBILIUICHUS, CBOOOBI
CaMOBBIPAXXEHUS U UHJINBUIYAJIbHOCTH CYXICHUI.

JUis  momHOro ydera MOTPEOHOCTEM ydwalluxcss B NPOrpaMMe  HCIIOJIb3YeTCs
T pepeHTUpOBaHHBIN TOIX0/], YTO CTUMYJIHMPYET YYallerocs K yBeIMYSHHIO TOTPeOHOCTH B
VHAVBUAYAJIbHOW, MHTEJUIEKTYaJIbHOM U IT03HABATEIBHOM AESITENIBHOCTH U PA3BUTHIO HAYYHO-
UCCIIeZIOBAaTEIbCKUX HAaBBIKOB. [IporpaMma craHeT BOCTpeOOBAaHHON B NEpBYIO oOdYepenb
IIKOJIbHUKaMH, KOTOpbIE HMMEIOT CTOMKHMI HHTEPEC M COOTBETCTBYIOLIYI0 MOTHMBAIMIO K
U3Y4YECHHIO MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKJIa, €CTECTBEHHBIM HayKaM U TEXHOJOTHUSM.

B noapocTtkoBoM Bo3pacTe ydamuecst IpOsiBISIOT CBOK 3aMHTEPECOBAHHOCTh B TOW WIIU
UHOM 00JacTH 3HaHWM, HAyYHOM HaIpaBJICHUM WM TNPOPECCHOHATIBLHON IEsTeNIbHOCTH.
Takum o00pazoM mpoucxoauT (opMHUpOBaHHE TMO3HABATENBHOM M MpodecCHOHATBHON
COCTaBJISIIOIIEH JMYHOCTH, NOMOTaeT ydalleMycsl B ONpeAeNeHUM OyayIlero »HU3HEHHOIo
OyTd U B HNpo(ecCHOHAIbHOM BBIOOpE IOC/IE OKOHYaHus IKojibl. I[logoGHoOro poxa
3aMHTEPECOBAHHOCTh CTUMYJIUPYET NOCTOSHHOE JKEJaHUE IIKOJbHUKA K TMO3HAHUI HOBOTO,
PACIIMPEHUIO U YIIIYOJEHUIO COOTBETCTBYIOUIMX 3HAHUM, U MOJYYEHUIO HOBBIX B TOM YHCIE
NPaKTUYECKUX HABBIKOB, a TAK)KE MOTUBUPYET yUalllerocs Ha npo(opHueHTaIuro.

[Iporpamma HameneHa Ha TOMOIIL PeOEHKY B OCBOCHHM OCHOB OpraHH3allid |



OCYIIECTBJIICHHSI COOCTBEHHOW IPOEKTHO-HCCIEAOBATEILCKON JIEITeIFHOCTH, a TakkKe B
pruoOpeTeHnH HEOOXO0IMMOTO OIbITa JJI1 pabOThl HAJl MHIMBUAYaIbHBIM UCCIEIOBAaHUEM WITH
npoektoM. [IporpaMMa MOMOXKET IIKOJBHUKY B OoJiee TiIyOOKOM H3y4YE€HUU HHTEpPECYoUIei
ero o0JacTH eCTeCTBEHHBIX HAayK, a TAKKe€ B NMPUOOPETEHHH BaXKHBIX COIMAIBHBIX HABBIKOB,
HEOOXOAMMBIX JIJISl TPOTYKTUBHOM cOlMAIU3allUU U (POPMUPOBAHUS TPAKTAHCKON TTO3ULINH:

- HaBblKa CaMOCTOSITENIbHOTO  PEIICHUS  aKTyaJIbHBIX  HMCCJIEIOBATEIIbCKUX  WIIU
NPAKTUYECKUX 3a7a4, BKIIOYAIOMIETO B ce0s yMEHHE BUICTh U aHAIM3UPOBATH MPOOIIEMBI,
HY>KJAIOLIUECs] B PEIICHUU, YMEHHUE JIeTAIbHO MpopadaThiBaTh U PEaTU30BLIBATH CIIOCOOBI
paboThl C HUMH, YMEHHME IUIAHUPOBATh COOCTBEHHYIO pabOTy H CamMOCTOSATEIBHO
KOHTPOJINPOBATh CBOE MPOABUKEHNUE K JKEIIAEMOMY PE3YIbTaTy;

- HaBbIKa FeHEPHUPOBAHUS U 0POPMIICHHUS COOCTBEHHBIX UeH, 00JeueHus uX B YIO0OHYIO
JUTSL pacIipoCTpaHeHus popmy;

- - HaBbIKA YBAXXUTEJIILHOTO OTHOIIEHUS K YYXXUM B3TJIs7aM U uaesM, 0pOpMIICHHBIM B
paboTtax Ipyrux J0JIed, IPYruX aBTOPOB - BIAJIENIbIIEB MHTEIUIEKTYallbHOM COOCTBEHHOCTH;

- HaBBbIKa MyOJUYHOTO BBICTYIUICHUS Tepe]] OOJBIION ayAUTOPHEH, apryMEeHTUPOBAHUS U
OTCTaBaHUs CBOEM TOYKH 3pPEHUs, OTBETOB HA BOIPOCH CBEPCTHUKOB U B3POCIBIX,
yOEXKJIeHUsI IPYTHX B CBOCH MPAaBOTE, MPOJABUKEHUS CBOUX UJICH;

- HaBbIKa pabOThl CO CHEHUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMU MPOrpPaMMaMu,
1abopaTOpHBIM 000PYI0BAHHEM, TEXHUYECKUMH YCTPOUCTBAMU, OUOIHOTEUHBIMUA (HOHAAMU U
WHBIMH pEeCcypcamH, C KOTOPHIMH MOXET OBITh CBsi3aHa MPOEKTHO-UCCIIEA0BATEIbCKAS
JeATeTbHOCTD IITKOJIbHUKA.

Kpome Toro, pabora mIKOJbHHMKA HaJ MPOEKTOM WM HCCIEJOBaHUEM OyIeT
CIIOCOOCTBOBATh M PA3BUTHIO €T0 a/ICKBATHOW CAMOOIICHKH.

BapuanTsl peanuzaiuu nporpaMMbl 1 (pOpMBI IPOBEICHUS 3aHITHIA.

JlanHas mporpaMMa paccuMTaHa Ha paboTy co HIKOJbHMKaMHu 5-9 kmaccoB. Ilemarory
Ba)KHEE AKIEHTUPOBATh CBOE BHHMAHHME HE CTOJIbKO Ha KauyeCTBE pe3yibTaTa MPOEKTa HIH
UCCJICIOBAHUS, CKOJIBKO HAa TOM, YTOOBI YYalllUWCA TMOdy4asl 3HAHUS B TOM 4YHCIIE U Yepes
BBIMIOJIHEHUE MPAKTUYECKOrO 3aJaHMsl, JeNlajl BbIBOJABI M YMO3AKJIIOUEHHS Ha OCHOBAHUHU
CBOET0 HCCIICIOBAHUSI, YIWIICS CPABHUBATH €T0 PE3YIbTaThl C TEOPETUUCCKUM MaTEPUATIOM U
UCCIIEOBAHUSMH JPYTUX IIKOJHHUKOB. TakuMm o0pa3oM, IIKOJHHUK OCBOUT OCHOBBI
MIPOEKTHO-UCCIICIOBATEIIbCKOM ACATEIHFHOCTH U TPUOOPETET HABBIK KPUTUUECKOT'O OTHOIICHUS
K MaTepuainy.

[IporpamMmma pa3buta Ha MOIYJIH, KOTOPbIE MOTYT OBITh UCIOJB30BaHBI JIMOO YACTUYHO,
ambo mnonHocThio. Tak Moaynb «Kak JKMBOTHbIE W pacTeHUS MPHUCIOCAOIUBAIOTCS
(2BOJIIOIIMOHHAST AKOJIOTUSI) MpeJronaraercst sl u3ydeHuss B 5 win 6 Kiacce B TEUCHHE
onHoro roaa (34 ugaca B rox). Monynu «OCHOBBI pPacTE€HHUEBOACTBa» M «buorexHomorus»
paccunTaHbl Ha 68 4YacoB W MOTYT OBITH peaqu30BaHbl B TeUeHHH 2-X JieT (1o 34 dJaca B ron)

win B TedeHnu 1 roxa (68 wacoB B roa). Bo BTopoM citydae BO3MOXKHO MPOXOXKJIEHHUE 000MX



moaynei («OCHOBBI pacTeHHEBOACTBa» B 7 win § kiacce, «buorexnonorun» B 7 uinud 8
Kjacce). AHaOTMYHO Moayiu «MomekynsipHble OCHOBBI (DU3HOJIOTUH U (PapMaKoJOTUN» U
«MonexynsapHble OCHOBBI CEJIEKLUN» PACCUUTAHBI Ha 68 4acOB U MOTYT OBITh peaJIu30BaHbI B
TeueHuu 2x et (1o 34 yaca B roj) Wi B TeueHuu 1 rona (68 yacoB B roa). Bo BTopom ciyuae
BO3MOKHO MPOXOXKAEHUE 000uXx Moaynent («MomekyasipHble OCHOBBI CEJIEKIIMM» B § Kiacce,
«MonexynsapHble OCHOBBI (DU3HOJOTUHU U (papMaKoorun» B 9 kiacce).

MOXHO pPEKOMEHIOBATh HCIIONB30BaTh MOAYylIM «Kak JKMBOTHbIE M pPacTEHHUs
npucnocabnuparoTcs», «OCHOBBI paCTEHUEBOACTBA», «MOJEKyJIIpHbIE OCHOBBI CEJIEKIIUU» B
KadyecTBE HeNpepbIBHOro oOpas3oBarenabHOro Iukna (5-9 kimace mo 1 vacy B Henmenro) Juis
KJIaCCOB arpoOMOTEXHOJIOTHYECKONH HampaBieHHOCTH. Moaynu «Kak KUBOTHbBIE M pacTeHHUs
npucnocabnuparorcsa», «buorexHonorun» U «MoNEKyIsIpHbIE OCHOBBI (DU3UOJOTUH U
(dapMakosoruu» B Ka4ecTBE HENPEPHIBHOIO 00pa30BaTeNIbHOrO 1ukia (5-9 kinace no 1 vacy B
HEZIEII0) I KJIACCOB OMOTEXHOJIOTUYECKOT0 WIIM MEAUIIMHCKOTO HApaBJIeHUH.

B3anmocBs3p ¢ mporpammoi  BocnuTaHus. [Iporpamma  Kypca  BHEYpOYHOU
NESTENbHOCTU pa3paboTaHa C Y4ETOM PEKOMEHAALM MPUMEPHON MPOrpaMMbl BOCIUTAHUS,
YUUTBHIBAET ICUXOJIOTO-TIEJarornueckue 0COOEHHOCTU JaHHBIX BO3PACTHBIX KaTEropuil. ITo
MO3BOJISIET HA IPAKTUKE COETUHUTH 00YYarOIIyl0 M BOCIIUTATENIbHYIO JAESITEIbHOCTD MEAarora,
OpUEHTUPOBATHh €€ HE TOJIbKO Ha MHTEJUIEKTYalbHOE, HO U Ha HPABCTBEHHOE, COLUAIBHOE
pa3BuTHE pebeHKa. ITO MPOSBISAETCS:

- B IIPUOPHUTETE JIMYHOCTHBIX PE3YJIBTATOB pEaIU3alUMd IPOrpaMMbl BHEYPOUHOM
NEATENBHOCTH, HAIIEAIIUX CBOE OTPaKEHHE M KOHKPETH3aLUI0 B IMPUMEPHOM Iporpamme
BOCIIUTaHMS;

- B BO3MOXXHOCTM KOMIUIEKTOBaHMSI Pa3HOBO3PACTHBIX TpyHN JUIsl OpraHu3aluiu
npoOPUEHTALIMOHHON JAEATEIbHOCTH IIKOJIBHUKOB, BOCIHMTATEIbHOE 3HAUYEHHE KOTOPBIX
OTMEUaeTCsl B IPUMEPHOI NMporpaMMe BOCITUTaHUS;

- B MHTEPAKTUBHBIX (pOpMaxX 3aHATUNA AJI MIKOJbHUKOB, 00ECIEYMBAIOIIUX OOJBUIYIO UX
BOBJICUEHHOCTh B COBMECTHYIO C ME€JaroroM U IpYrUMH JA€TbMHU JEATEIbHOCTh U BOZMOKHOCTD
0o0pa3oBaHusl HA €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KIIOYEBOE 3HAYEHHUE KOTOPBIX IS
BOCHUTAHMS OJYEPKUBAECTCS MPUMEPHON MPOrpaMMOi BOCITUTAHUSI.

OcoOeHHOCTH pabOThl y4yMTENsl MO MporpaMme. 3ajaya yYUTess COCTOUT B TOM, YTOOBI
COIIPOBOXKJIATh MPOLECC MPO(PEeCCHOHATLHOW OPUEHTALMHU IIKOJIBHUKA, PAaCKpPbIBas MOTEHIUAI
KaX/I0TO 4epe3 BOBJICYCHHE B MHOTOOOPa3HYIO JEATENbHOCTb, OPTaHM30BAaHHYIO B Pa3HBIX
¢dopmax. [Ipu sTom pesynpraToM pabOTHl yUUTENs B MEPBYIO OUYEPEb SBISIETCA JTUYHOCTHOE
pa3BuTHE ydauierocs. JIMUHOCTHBIX Pe3yJbTaTOB YUUTENb MOXKET JOCTHYb, YBJIEKas y4YE€HHKa
COBMECTHOW M HHTEPECHOW MM OOOHMM J[eATENbHOCTHIO, YCTAaHABIMBAs BO BPEMs 3aHITHA
N00pOXKeNaTenbHyl0, TOJACPKUBAIOIIYI0 aTMoc(epy, Hachlas 3aHATUS [IEHHOCTHBIM
COJIEPI)KAHUEM.

[IpumepHas cxeMa NpoBEICHUS 3aHATHN 110 TPOrpaMMe:



1. OObsicHEeHnE TEOPETUIECKOTO MaTepraia o TeMeE.

2. IlogrotoBKka K OKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXICHHE OOBEKTOB IS
IPAKTUYECKOTO 3aHATHS.

3. [IpoBeneHre MPakTUYECKOTO 3aHATHS - OCHOBHAs 3aJadya OCBOCHHUE METOJOJIOTHH
JTAHHOTO SKCIIEPUMEHTA.

4.1l0 OKOHYAHMM TPEUIOKHUTH JIE€TAM, KOTOpPbIE 3aWHTEPECOBAIMCH  JIAHHBIM
IKCIEPUMEHTOM, PAa3BUTh €ro B MCCIEAOBATENbCKUNA MpoeKT. [l 3Toro HeoOXoaumo
00CyIUTh OOBEKTHI, KOTOPBIE YUEHHUK Oy/€T UCCIIeA0BAaTh, COCTABUTD IUIAH HKCIIEPUMEHTA.

5. Ilomoub yueHUKY NpOAHATU3UPOBATH PE3YJILTAThl SIKCIIEPUMEHTA.

O1eHuTh pe3ysbTaThl MPOEKTHO-UCCIIEN0BATENBCKOM AESITEIbHOCTH IIKOJBHUKOB MOKHO
B Ipollecce 3allUuThl MMM CBOMX pabdOT B paMKax IIKOJIbHOM HAay4YHO-IPAaKTUYECKOU

KOH(epeHIHH. .
COHEPXAHUE KYPCA BHEYPOUYHOU AEATEJIBHOCTHU

Monynb «Kak >KMBOTHBIE M paCTEHHS MPUCTIOCAOINBAIOTCS (IBOIOIIMOHHAS SKOJIOTHS)
5-6 xmaccel (34 Jaca)

1. Muvt uccnedyem sncuevie o6vexkmul (6 uacos)

CBolicTBa U CTPOCHHUE KUBBIX OPraHU3MOB (CTpOeHHUE KIeTkH). Bum, ocobb - opranusm
KaKk eauHas cuctema. Agjanrtauuu (mpucrnocoOnenus). lloHsTue romeocrasa KUBOTO
opraau3Ma. CriocoObI €ro MmojiepKaHusl.

[lonsatue BapmaTuBHOCTH mpu3Haka. MccriemoBarenbckue padbotsl «Bce nu (CHHUIBI,
Oenku, 6epessl U T.1.) oguHakoBbie? DOTOKBECTY.

Orpanndenust Mopdonorudaecknx u pusuomorndeckux agantanuid. [louemy opraHu3Mbl
HE CTAHOBSITCS OCECKOHEYHO OOJIBIIMMHU, MaJCHBKMMH, BCESIHBIM. [IpakTudeckas paboTa
«CocraBiisieM KHUTY peKOPJOB PACTCHHI U )KUBOTHBIX HAIIIETO Kpash».

2. Bnusanue okpyscarouwieit cpeovt na sncuevle opzanusmol (12 uacos)

dakTopbl OKpyXaromiei cpeasl (abWoTHYecKue, OHOTUYECKHE, AaHTPOIOTEHHBIE).
[Ipumepbr  abuoThyeckux  (AKTOPOB,  OKa3bIBAIONIMX  OCHOBHOE  BIMSHHE  Ha
KUBHENEATEIHPHOCTh JKMBBIX OPraHU3MOB: TEMIIEpaTypa, CBET, BIAXHOCTh. [IpakTmdeckoe
3anarue «llBer w Tero» (KyOWMKM JbJa B3BECUTh, NOJNOXKWUTH B vamku Ilerpu Ha
pasHolBeTHYIO Oymary, yepe3 30 MHHYT B3BECHTh 3aHOBO - KTO OBICTpee pacTasi).
[Ipaktuueckoe 3aHsiTue «UTO pacTBOpsieTcss B BoAe» (9KCmepuMeHT <«OKuakuii aom»).
[TpaxkTuueckoe 3ansatue «Auddys3us BemiecTs B Boje (pacTBOPHI)», «JIBHKEHHE PacTBOPOB IO
BeTKy». [IpakTrueckoe 3ansaTue «Jlex miaBaer B Boje (alcOepru, 3aMep3aHue BOJOCMOB).
[TpakTudeckoe 3aHatue «Jlegq mpu 3aMmep3aHuy  pacimupseTcs» (pa3pylIeHHEe KaMHS
(mouBoOOpa3oBaHue), 3aMep3aHUE KIETOK).

OCHOBHBIC 3aKOHOMEPHOCTH TIPUCIIOCOOJICHUS >KUBBIX OPTraHU3MOB K aOMOTHYECKUM
¢dakTopam. IIpucmocoOneHnss K OCHOBHBIM aOMOTHYECKHM (akTopam: TeMIleparypa,

BJIaXHOCTh W cBeT. [Ipaktumueckoe 3ansatue «lllyba» (kyOuku jbaa 3aBepHYTh B pa3HBIH



MmaTepual, B3Becuthb). IIpaktuueckoe 3anatue «IIMrMeHTH» (MOXKHO pa3/eIUTh Ha BaTMaHe
Kpacutenu u3 (ruomactepoBy. [Ipaktuyeckoe 3ansiTHe «Kak >KMBOTHBIE IJIaBalOT B BOE»
(OKCcIepUMEHT C TUTIETKOM).

UccnenoBarensckue paboThl «BiusHue cBeta (TeIuia, BIaXXKHOCTH, COCTaBa MOYBHI) Ha
pacTeHHs B €CTECTBEHHBIX HJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYITHOM MaTepHare).

3. Bzaumooeiicmeus ryncuesvlx opzanuimos (4 uaca)

buotndeckue (axTopbl. 3aKOHOMEPHOCTH PA3BUTHS MEKBHIOBBIX B3aWMOOTHOIICHHIA.
KosBomtonus (XUIIHUK-)KEPTBA; Mapa3uT-X03IUH) DBOJIOLMS CTpaTeruil JOOBIBAHMS MHUIIIH.
CouunansHoctb. Bunbi-Bcenenunnl. Ilepedens pactenuii- Bpeauteneil. McciemoBarenbckas
pabora «HaOmromenwss 3a B3aWMMOOTHONICHUSIMH JKMBOTHBIX TIPH JTOOBIBAHWW THUIIH
(KOPMYIIKH IS TTHI, JUIS TOPOJCKHX WJIH CEIbCKUX JKHBOTHBIX). BeO-kameps».
HccnenoBatenbckas pabota «PacnpocTpaneHue BUA0B- CHHAHTPOIIOB B HAIIE MECTHOCTHY.

4. Yenosex 6 yncuznu pacmenuii u yxcueomuvix? (6 uacos)

AnTpornorennsie ¢aktopsl. [IpaBna iu, yTo MepBOOBITHBIC JTIOAH KUITU B TADMOHUH
¢ mnpupogoii. OmoManiHUBaAaHUE M TPUPYUEHUE JKUBOTHBIX M PACTEHMH. 3ayeM cracatb
BBIMHUPAIOIINUE BUJBI, KaK 3TO AenaTh. KynbTypHble pacTeHUs M UX Iukue npenku. [louemy
BAXHO WX COXpaHATh. Pa3sHOOOpasuwe KylIbTYpHBIX pACTEHHUHM M HUX 3HAYEHUE B IKHU3HU
yenoBeka. KpacHas kaura Bamieit repputopuu. Oco00 oXpaHseMble TEPPUTOPHUH, 3aTIOBETHUKH
Poccun u mupa. Ilpaktuueckas pabora «Pa3HooOpaszue KyJIbTypHBIX PACTEHHH B BalleM
pETHOHE.

HccnenoBatenbckass pabora «BiusHUE aHTPOMOTEHHBIX (AKTOPOB Ha pa3BHTHE
pacTeHuil B TOPOJIe/HACEIICHHOM ITYHKTE.

Okckypcusi/mpaktudeckas padota «OOIIT B Bamem peruoHe - yHHKadbHbIE OOBEKTHI
PUPOIBDY.

5. Oxonozuueckue nuwu (6 uacos)

brocdepa - ogHa B3 BakHEHIIMX 000109eK 3emitd. UTO TaKoe «IKOJOTHUSCKUE HUIITN) U
Kak oHu (opmupytorcsa? DopMupoBaHHE 3HAHUN MO OMOPA3HOOOPA3HIO KM3HEHHBIX (HOPM,
MOBEJICHYSCKHUX TPUCIIOCOOIEeHNH, MOAU(PUKAIITMOHHAS W3MEHYMBOCTL (Ha 0a30BOM YpOBHE).
PacturenpHbIie cOOOIIECTBA U UX THUIBI. Pa3BUTHE U CMEHBI PACTUTENIBHBIX COOOIIECTB.

HccnenoBatenbckue paboThl « DKOJIOTUYECKHUE HUILM BOKPYT Te0s - onucaHue (hakTopoB
OKpyxarornieit cpensi». Mccnenoparenbckue paboTsl «DeHOIOTHUECKHe HaOTIOACHUS.

Monynb «OCHOBBI pacTEHHEBOICTBa» 7-8 Kinacchl (68 yacoB)

1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHHWEBOJCTBO: OCHOBHbBIE (DAKTOpHI BbIpallluBaHus pacTeHuid. Mcropus
pa3BUTHUA arpoxuMuueckux 3HaHui (padotel M.B. Jlomonocosa, 10O. JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupszena, [1.A. Kocteiuesa, [I.H. IlpsaumnukoBa. u ap.). [lpaktudeckas
pabota «bouka JInGuxay.

2. Azpomexnuueckuil Ixcnepumenm (6 yacoes)



[IpaBuna NOCTaHOBKU arpo’KCIepuMeHTOB. [locTaHOBKAa SKCIIEPUMEHTOB C PACTEHUSIMH.
Brei6op Tembl, cOCTaBleHHME THUINOTE3bl, LEAM M 3aJady SKCIEPUMEHTa IO BBIPAIIMBAHUIO
pacTeHuil B KOHTpoJupyemou cpene. KOHTpoiH, MOBTOPHOCTH, MPOBEICHUE SKCIEPUMEHTA.
[InanupoBanue skcrnepuMenTa. OlLiEHKa pe3ylbTaTOB 3KcHepuMeHTa. McciegoBaTenbCcKkast
pabora «DakTopsl, BAUSIONINE HA POPACTaHUE CEMSH (POCT MPOPOCTKOB).

OcBoeHHE TEXHOJOTMU KPYIVIOTOJUYHOI'O BBIPALIMBAHUS CallaTOB M MHUKPO3EJIECHH B
KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX YCIOBUAX. COOp YCTAaHOBKM JUIsl BEIPALIUBAHUSL PACTEHUI B
KOHTPOJINPYEMBIX YCIOBUSX.

3. Poab xumuueckux nemenmoe ¢ numanuu pacmenuit (20 uacos)

Bopna. PactBop. BeITsikka. AHMOHBI, KATHOHBI, 3JIEKTPONPOBOAHOCT U pH pactBOpa.
Ponp XuMUYECKHX 2JI€EMEHTOB B INHUTAHUM pacTeHUi. [lomydeHue NUTATENbHBIX BEIIECTB
pactenusimu. [lpaktuueckas pabGora «Cxembl NHUTAaTENbHBIX pacTBOpoB. Pacuer 103
yIOOpEHUH JJI MUTATEIBHBIX PACTBOPOBY.

YaoOpenusi: opraHuyeckue, MHUHEpadbHble, MUKpOOHMOIOTrHYecKhe. THUIbl MUTaHUS
pactenuil. Bo3aymHoe u MuHEpalbHOE (KOpPHEBOE) MHUTAaHWE pacTeHuil. TpaHcmopt
MMATATEJIbHBIX BEIIECTB PACTEHHUM: BOCXOIAIIMNA M HUCXOMSAIIMN TOK. BakHenve KaJIunHbIE,
dochopHbie U a30THBIE yAOOpeHus, uX cBoicTBa. [IpocThie W CIOXHBIE YHOOpEHHS.
[TpakTueckas padora «IIpaBuna cmemmBanus ynoopenuin» [Ipakruueckas pabora «Iluranue
PACTEHHUI: TEXHOJIOTUS IPUTOTOBJICHHS TUTATEIBHBIX PACTBOPOB IS PA3HBIX KYJIbTYP».

Poct u pasBuTHe pacTeHuil: 3Tambl OHTOreHe3a, (HAKTOPhl, BIUSAIOIIKE HA POCT
pacTeHuil: cBeT, IyCToTa MocaiokK, nuTaHue, cyoctpar. [Ipakrtuyeckas padora «MOHUTOPUHT
MUHEPAJIbHOTO ITUTAHUS PACTCHUI.

Oco0OeHHOCTH MHUTAaHUS PACTEHHI a30TOM. A30T M €ro 3HauY€HUE B KU3HU PACTCHUU.
@opMBbI a30Ta U UX IPEBPALLECHUE B IIOYBE.

Hctounuku dochopa mist pactenus. 3HaueHue (ochopcoaepkannx COCIUHEHUN B
kjeTke. Posib Makposprudeckux coeiuHeHui Gpochopa B 3HEPreTHIECKOM OOMEHe.

Bnusane kanus Ha  (u3MYecKHMe CBOICTBa  MPOTOIUIa3Mbl, Ha  (HEPMEHTHI
yIJI€BOJOPOJHOIO OOMEHa, CHHTE3 OenkoB M Ap. Ponb kamus B mojiepKaHUM HOHHOTO
OanaHca B TKaHsX, B IPOIECCaX CaMOPETYIISIINH.

PerynstopHas u cTpykTypooOpa3oBaTesibHas pojb KalblMs. YdacThe B 0Opa3oBaHUU
KJIETOYHOM CTEHKH, MOAJIEP)KAHUH CTPYKTYPbl MEMOPAH U PETYIISILMS UX TPOHUIIAEMOCTH.

3HavueHre MarHus B MeTaboau3Me pacTeHnil. Maruumii B coctaBe XxJopoduiuia, CX0JICTBO
XJIOpo(UIIIa ¥ TeMOTIO0MHA KaK CBUJIETEIBCTBO €IMHCTBA OPraHMYECKOr0 MUpA.

Cepa M ero OCHOBHBIE COEIMHEHMS, UX POJb B CTPYKTYPHON OpraHU3allUM KIIETKH,
Y4aCTHE B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

MuxkposnemenTsl. [IpencraBnenuss 0 poar MUKPOIIEMEHTOB B META0OIM3ME PACTEHUIA.
OCOOEHHOCTH TMOCTYIUIEHUS MHKpPORJIEMEHTOB B pacTeHus. CHHEpPru3M M aHTaroHU3M

QJICMCHTOB IIUTaHUA paCTeHHﬁ.



PactutenbHass OuarHocTMKa W METOAbl WACHTH(PUKALUMK  HEJAOCTaTKa/M30bITKA
anieMeHTOB nuTaHus. [IpakTuueckast pabora «PacTuTenbHas TUarHOCTUKAY.

HccnenoBatenbckas pabora «OlieHKa COCTOSIHUSI KOMHATHBIX pacTEHUM, pacTeHHM Ha
IIKOJIbHOM TEPPUTOPUH, YCTAHOBKA IPUUMH MATOJIOTUYECKUX COCTOSTHUM (TIpU
HaJIMYUHN )».

UccnenoBatenbckas pabota «OLeHKa BIWSHUS PA3IUYHBIX 3JIEMEHTOB HAa COCTOSIHHUE
pacTeHui (CoOCTaBICHHE PA3TUYHBIX MTOJKOPMOK)».

4. Pezynamopwl pocma pacmenuil. 3awuma pacmenuii (4 uaca)

[TonsitTne o perynaropax pocta pacteHuid. CTUMYISATOpbl pocTa - (UTOTOPMOHBI
(aykcuHbI, THOOEpEIUTUHBI, IUTOKUHHUHBI). MHrHOUTOpHI pocTa pacTeHUi: 1. TpHUpOIHBIE
(aOcuu3oBas KHUCIOTa M HEKOTOpble (DEeHONbHBIE BellecTBa (MKymMapoBas, KOpHYHAasi,
CAIMIIMIIOBAs K-ThI), 2. CHHTeTUYeCKUEe (MOp(DAKTUHBI, peTapaHThl, JeOIUAHTHI, TECUKAHTHI,
repOuruapl). OUTOMOHUTOPUHT M OIICHKA COCTOSIHUSI pacTeHuil. COBpEeMEHHBbIE CIOCOObI
MouutopuHra. Ilpaktudeckas pabota «OUTOMOHUTOPUHT U OIIEHKA COCTOSHUS PACTCHHIA.
CoBpemMeHHbIE CITOCOOBI MOHUTOPUHTAY.

HccnenoBarenbckas pabora «BnusiHume rerepoaykcnHa Ha MpopacTaHue (pocT Ha
Pa3HBIX CTAIHIX, B PA3HBIX YCIOBHSX) PA3IHUHBIX PACTCHHI.

3amuTa pacTeHMM OT BpeauTesel: OcHOBbI Ouomerona. Ilpakrtuueckas paborta

«I/IHCGKTapI/II/II paBuJia 1 YCJIOBUA pa3BCACHUA ITOJIC3HBIX HACCKOMBIX).

5. Boonaa, necuanas u nousennas Kyabmypul, ux npUMeHeHue 6

svipawiueanuu pacmenuii. Quzuonocus pacmenuil (8 yacog)

Bopanas, necuanas 1 OYBEHHAs KyJIbTYpbl, UX IPUMEHEHNE B BHIPAILMBAHUN PACTEHU.
[TpoBenenue BoabI B KOpHE U cTediie pactenuid. [Ipaktuueckas pabora «KopHeBoe naBieHue».

Boanblii pe:xxuM pacTeHUI: CTPOEHUE YCThULL: (PAKTOPHI, BIUSAIOIINE HA UX PACKPBITHE U
3aKppITHE. 3HAYEHWE MEXaHHW3Ma PETYJSLMM HCNAapeHMs Biaru pacteHueM. lIpaktnueckas
pabora «IIpuroroBiaeHue npenapara yCTbUI] METOJOM CIEIKAY.

UccnenoBatenbckue pabotbl: «BnusHue yclOBUH cCOlIEp)KaHMsS pacTEeHUH Ha
KOJIMYECTBO YCTHUID).

@doTocHHTE3 - YHUKAIbHBIA Tpolecc pacTeHuil. TemHOBas M cBertoBas (hasbl
¢orocunrTeza. 3HaueHue (HOTOCHMHTE3a JUISL JKUBBIX OpraHm3moB. Ilpakrtuyeckass pabora
«DyHKIHOHAIbHAS JMAarHOCTUKAa  pacTeHUI o aKTUBHOCTH XJIOPOILIACTOBY
Hccnenoparennckas pabota «Omnpenenenue xiopopuwia A u b, onenka GpoTocnHTETHYECKOM
AKTUBHOCTHU PAaCTEHHUH 1 (PaKTOPOB, BIUSIOUINX HA HEEY.

@dakTopsl pOCTAa PaCTEHUN: BO3AYX M aspauus. llonzeMHOe npIxaHue pacTeHU: COCTAaB
MOYBEHHOTI'O BO3/1yXa, razooOMeH. [' a3o00MeH mnipu OECIOYBEHHOM BbIpalllUBaHUU.
[TpakTuueckas padorta «Aspauus, CO2 u O2. Jpixanue pactenuit». Ilpaktuueckas pabota

((I[I)IXB,HI/IG paCTGHHfII OLICHKA MHTCHCUBHOCTH AbIXaHHU paCTeHI/Iﬁ U IIJIOA0B».



UccnenoBatenbckue padoThl: «BiausiHue criocoba BeIpaniuBaHus (cocTaBa MUTATEIbHON
CMECH, CXeMbI BHECEHH 1) Ha POCT U PAa3BUTHUS PA3IUUHBIX PACTCHUI.

6. Kyromypnuwie pacmenus. Coepemennvie acnekmul ceaekyuu (20 uacoes)

Kak uenoBek cTan Ucroap30BaTh pacTeHus? CBsA3b pa3BUTUS UBUIN3ALUN YEJIOBEKa U
oloMalllHuBaHus pacteHul. Jlomectukanus. Juckyccus «JloMecTrkanusi, BCe U pacTeHUS U
YKUBOTHBIE, KOTOPBIE KUBYT PSIIOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCS? MOXHO 1M CUUTATh
TapakaHa OJJOMAITHEHHBIM >KUBOTHBIM?)

HacnencTBeHHOCTP M WM3MEHUMBOCTH - OCHOBHBIE CBOMCTBA JHUBBIX OPraHU3MOB.
N3menunBocth. Bunbl  u3MeHuuBocTh. [Ipaktuueckass pabota «MoaudukaimoHHas
U3MEHUYUBOCTb (JIUCThS, UTOJIKU C OJJHOTO JIEPEBA)Y.

['en - mMaTepuanbHBIII HOCUTENb HACIEACTBEHHOCTH M M3MEHUMBOCTH. HykinemHoBbIE
KHUCIIOTHI. JIoKanu3anusi TeHETUYECKOro MaTepuana B kieTke. JleneHne kineTok. Permkanus
JIHK. OcHoBHasi gorma moJekyisipHoil O6uonoruu. Tpanckpunims. Tpancnsius. Myranuu.
[Ipaktuyeckass pabota «l'eH - wuWHCTpykIMs 1o cOopke Kkietku (Ha Oucepe wuiu
KOHCTpyKTOpe)». IlpakTtnueckas pabdora «Myranus Ha OyrtepOpoae (000 OO0BEKT U3
npenbIayIe padoThl, TIe U3BMEHEHHE UHCTPYKIIMU MPUBEAET K M3MEHEHHUIO BHEIIHEr0 BHU/IA
00BEKTa).

OddekT OyTHIIIOUHOTO TOPIBIINIKA U TEHETUYECKOoe pazHooOpasue. Uto Takoe reHOaHK?
3adyeM COXpaHATh TEHETHYECKHuE pecypchbl pacTeHuid? OCHOBHBIE CIOCOOBI COXpPaHEHHS
TCHETHYECKHX PECYpCcOB pacTeHuit (eX Situ u in situ).

3nauenue pabor H.M. BaBumoBa. 3akoH romojoruyeckux psaoB. LleHTps
MPOUCXO0XKAeHUA KyJIbTypHbIX pactenuid H.. Basunosa u I1.M. JKykosckoro. [Ipaktrueckas
pabora mo rpymnnaMm «OTKy1a Ha HAIlIUX CTOJIaX (PPYKTHI/OBOIIIH/3TAKI.

OcHoBHble MeToAbl cenekuuu. ['umbpuamszanus. QPopmsl  ordéopa. OCHOBHBIE
HANIPABJICHUS CEJCKIUU: YIYUYIIEHUE YPOKAMHOCTH, YCTOMYMBOCTH K OHOTHYECKUM H
abnotuyeckuM dakropam. [Ipaktuyeckas pabora «BeipamuBaem ropox. Kak mnpoectu
CKpEIIMBAHUE y TOPOXay.

Ecte 1mm  xu3Hp B  mpoOupke? bBHOTEXHOJIOTHS  KYJIBTYpHBIX  PACTCHHUI.
UccnenoBarensckas  pabora  «BelpamuBanue  pacteHuii B mpobupke»  (MOXKHO
BOCIIOJIb30BAaTbCA  pE3yJibTaTaMU  MPEIBIIYIIUX  SKCIEPUMEHTOB IO  COCTaBJIEHUIO
NUTATENIbHBIX PACTBOPOB I PACTEHHUIN).

Kak yenoBek MoxeT MoauduIuUpoBaTh pacTeHus? ['eHeTHyeckoe peaaKkTUPOBAHHUE.
CoBpemMeHHBIE TMOAXOABl W JOCTHKEHUS TEHETUYECKOTO pPEJaKTHUPOBAHUS PACTCHHIA.

[paktuueckas padota «'eHOMHBIC HOXHHMIIBI (MOearpoBanue pabotel cuctrembl CRISP-Cas).

7. Pacmumenvnaa npooykuus. (8 uacoe)
Hanzemusie u moj3zemHbie opranbl pacTeHui. [lober w BUIOM3MEHEHHBINM moOer
pactenuii. CriocoObl pa3MHOKEHUST PaCTEHUH.

IlonsaTue o kauecTBe IMPOAYKTOB ITMTAHUA. HpO6H€MI>I KOHKYPCHIOWHN OTCUYCCTBCHHBIX



IPOJAYKTOB NMUTaHUsA C HUMIIOPTHBIMHU. Jlorncruka JOCTaBKM U CpEICTBA COXPAHEHMS
npoaykToB nutanus. [Ipaktudeckas padora «IIpeaensHo nomyctumeie koHneHTpauuu (ITK)
¥ METOJIbI KOHTPOJIsl 6€30MaCHOCTH PACTUTEIBHBIX IPOAYKTOB MUTAHUSY.

Muxkpo3senenb: mosie3HOCTh M TexHonorus. HcecnemoBarenbckas pabora «OreHka
KayecTBa BhIpAILIEHHOW MUKpO3eJeHn» (1100 CBOsI, TMOO U3 Mara3uHa).

Xumudeckud aHanu3 npoAaykuuud. OcHOBBI criekTpodoromerpuu. IloTeHumromeTpus.
Xpomatorpadus. Ilpaktuueckas pabota «MeToabl OLEHKH KayecTBa PACTUTEIIBHOU
OPONYKIIMHM: XpaHEHUE U COXPAHHOCTh TMUTATEIbHBIX BEHIECTB» (MO JOCTYIHOMY
000pyI0BaHHUIO).

UccnenoBatensckast pabota «Omnpenenenue ButamuHa C  MeTooM 0OpaTHOTO
TUTPOBAHHUS B IJI0JIaX HA PA3HOM CPOKe (Crioco0e) XpaHEeHUsI.

Monyns «brorexnomorus» 7-8 kiaccel (68 yacos) 1.
buomexnonozua (4 uaca)

[TonsiTe OMOTEXHOJIIOTUH. 3a4eM YE€IOBEKY OMOTEXHOJIOTHH, B YEM UX MPEUMYILECTBO
nepesl XUMMUYECKUM CHHTE30M. OCHOBHbBIE OMOOOBEKTHI OMOTEXHOJIOTMH: MPOMBIILIEHHBIE
MUKpPOOPI'aHU3MBbI, KJIETKH U TKaHU PACTEHUMN, >KMBOTHBIX M YEJOBEKa, OMOKaTaIu3aTOphl.
[TpakTnueckas padota «I[Iprumepbl npuMeHeHNs OMOTOTUYECKUX OOBEKTOB B TBOCH KUZHI.

Celppe i1 OMOCHMHTE3a U OLEHKa ero Ouojoruueckol 1eHHocTH. OCHOBHBIE
UCTOYHUKH yTIIEepoJia, a3oTa, pochopa, MUKpodIeMeHTOB. VccinenoBanne HOBBIX HCTOYHUKOB
ChIpbsl  (BKJIIOYAsh BONPOCHI €ro INpeABapuUTENbHOM 00paboTku), pa3paboTka HOBBIX
OUTATENbHBIX Cpell, B TOM YHCJIE BKIIOYAIOUIMX OHOCTUMYISTOPHI M JIPYrHe 3JIEMEHTHI
yIpaBJiICHUS W ONTUMH3AIMH MPOLECCOB OMOCHHTE3a. MeTo/lbl ONTHUMHU3ALNN MUTATEIbHBIX
Cpen.

2. Muxkpoouonozus (12 uacos)

[TonoxxeHnne NMpokapuoOTOB B CUCTEME Oprannyeckoro mupa. CrpoeHue OakTepuanbHOU
kietku. Knaccuduxanus Gakrepuit. Mopdonorust 6akrepuit. [IpocTbie U CIOXHBIE METOJIbI
okpamuBanus Oaktepuil. dusnonorus OakTepuil: MUTaHUE, JbIXaHUE, POCT U Pa3MHOKEHHE.
3HAKOMCTBO C JOMEHOM Apxeu (IKCTpeMO(UIBLHOCTb, OCOOCHHOCTH CTPOCHHUS KJIETKH).
JlaboparopHast pabora «®DuxkcupoBaHHble mnpenaparbl Oaktepuil. OnpeneneHue QGOpPMBI
NPEJIOKEHHBIX KYJIbTYP MMKPOOPraHM3MOB, HCIOJB3Yys IPOCTOM METOJ OKpPacKu»
JlabopaTopHast pabota «OnpeneneHue TUMa KICTOYHOW CTEHKH METOJOM OKpAIIMBAHUSA IO
I'pamy» (npu HaIMYMK PEAKTUBOB).

MomnouHokucnoe u ciupTroBoe OpoxeHue. DotoTpodHble U XeMOTpodHBIE OAKTEPUU.
Kunernueckoe omnmncanue mpouecca pocTa MHUKPOOPraHM3MOB. ODKCIOHEHILIMAJIbHAs MOJIEIb
pocta. Kunermka rubenn mukpoopranuzMoB. JlabGoparopnas pabora «llpuroroBnenue
NPWKA3HEHHBIX MPENapaToB MOJIOYHOKHUCIIBIX OaKTEpHil».

[TaTorennsie OakTepuu. UymHass majoyka W 4epHash CMEpPThb, OOTYNHU3M, CTOJIOHSK,
TyOepkyne3. Hcrtopuss OopbObl ¢ OakrepuanbHbiMU HHOpeknusmu. Jlabopartopnas paboTa



«IToceB cmpiBa ¢ pyk Ha yamku I[letpu». JlaGopatopuas pabGota «BpiaeneHue yucToin
KyJIbTypbl OakTepuii. MeTon pas3BeneHuii. MeToj ucTomaomero mrpuxay. JlabopaTopHas
pabora  «Mopdonoruueckas — XapakTEpUCTHKA  BBIJEJICHHOW  YUCTOW  KYJIBTYpPHI:
XapaKTepUCTUKA KOJOHHUH, (hopMa OaKTepuil, TUIT KIIETOUHON CTCHKNY.

BoiiHa O0eCKOHEYHOCTHU: AaHTHOMOTHKH TPOTHUB OakTepuwii. MeXaHW3Mbl JACHCTBUUN
aHTUOMOTUKOB. MexKiieTouHass KoMMyHHKalus Oaktepuil. UyBcTBO kBOopyMma. JIabopaTopHas
pabora «CpaBHEHHE POCTa MUKPOOPTAHU3MOB Ha 4aiike 0e3 U ¢ 100aBICHUS aHTUOMOTHKOBY»
Uccnenoarensckas pabora «IloMck MUKpOOPraHW3MOB O0JaJAONIMX AHTArOHUCTHYECKOU
AKTUBHOCTBIOY.

[Tpumenenne Gakrepuil yenoBekoM. KuHeTnueckoe onncaHue OMOCHMHTE3a MPOIYKTOB
MUKpOOpPraHu3MaMH. bakrepuu, KOTOpBIE MOrYT pasiararb IUIACTHK. MccimenoBaTenbckas
pabora «BpieraeHre MOJIOYHOKHUCIBIX OaKTepuid, CCIIeJOBAaHUE UX aKTUBHOCTHY.

Mukpoopranusmel B arpoOMOTEXHOJOTUU. VICKyCCTBEHHBIE acCOIMAIMM PACTCHHM ¢
Mukpoopranusmamu. HccnempoBarensckas pabota «Bbiaenenue OakTepuil TMOJE3HBIX IS
pacTeHu.

3. dykapuomuueckue opzanuzmvl 6 GuOmMexHo102uu (niecHesvle 2puonl,
opocxcu, 6ooopocau) (12 uacos)

[1necueBbie TpUOBI MPOAYIIEHTHI OMOIOTUYECKU AKTUBHBIX BEIIECTB.

OO61mas xapakTepucTUKa APOXIKeN caxapoMuIeToB. MIcTopus ucnoib30BaHus APOXIKEN
B TPaJAMIMOHHOW  OHOTEXHOJOTWMU. TeXHONOrMM  BUHOAENUS U  xjeOomedyeHwus,
CIEIMANIM3UPOBAHHbBIE packl Jpoxkedl. Merabonusm npoxkxkeidt. Peakius crnupToBOro
Opoxenus. JlaGoparopHas paborta «llogacuer kimerok pApoxoked B Kamepe [opseBay.
Jlaboparopnas pabota «OO0HapyXeHHE TTPOAYKTOB CIUPTOBOTO OPOKEHHUS: ITHIOBOTO CIIUPTA
U yriaekucioro rasza». IlonydeHue BTOPHUYHBIX META0OJUTOB B JIPOXKax. JIpoxku Kak
NpoAyLEeHThl OnoTomnuB. [TonydyeHne eneBbix OENKOB B IPOKKAX.

OcoOeHHOCTH BEreTaTUBHOTO W TIIOJOBOIO Pa3MHOKEHUS Yy JPOXKIKEH, 3HAUYeHUue
U3YYEHMSI MUTO3a U LIUTOKWHE3a JJIs1 ONTUMH3ALMU MTPOLECCOB KYJIbTUBUPOBAHUS IPOAKIKEBBIX
ITAMMOB, TOHHMMaHUs TPUYUH TMATOTEHHOCTH JPOXIKeM W TpUOOB, MOMCKA MHUIICHEH
GyHruuuMa0B U pa3pabOTKM HOBBIX JIEKApCTBEHHBIX TpernapaTtoB. JlaboparopHas pabdora
«Habmronenne pa3sMHOXKEHUS JPOXOIKEBBIX KieTok». [Ipaktudeckass pabota «llomyuenue
TBOpOra M Keupa Ha OCHOBE MOJIOYHOKHUCIBIX OakTepuii». [IpakTrdeckas padora «OCHOBHbBIE
BUJIBI KBaca W WX XapaKTEPUCTHKA» «JpOXIKM M MOJIOYHOKHCIBIE OaKTEepHH, MTPUMEHSIEMbIC
JUIsE TIpou3BojcTBa KBacay. [Ipaktuueckas pabota «CpaBHUTENBHBIM aHAINU3 Pa3BUTHS
JPOXoKEH B a’dpoOHBIX M aHa’pOOHBIX ycioBusx». [Ipaktuueckas pabora «MeToabl OLEHKU
CBOMCTB XJIe0OMEKapHBIX Apoxoked. OCOOCHHOCTH MPUMEHEHHs MPECCOBAHHbBIX, CYIICHBIX U
UHCTaHTHBIX Jpoxokei». UMccnenoBatenbckas paboTta «BiusiHue ¢GU3MKO-XUMUYECKUX
(bakTOpOB HA KaUeCTBO OMOTEXHOJIOTHUECKON MpoayKiuu (KBac, keup, cbip, Xiaed u 1Ip.)».

Bonopocnu - mepcrnekTUBHBIM OOBEKT sl NPOM3BOJCTBA Oelka U  YIJeBOJOB.



BHOTEXHOIOTHYECKAE METO/IBI OYMCTKU TBEPIBIX, KHUIKKX OTXOJ0B M Ta3000pa3HBIX OTXOJOB
npou3BoacTB. Ctounble BOABL. CXEeMBI OYMCTKH. BHOMWIBTPBI, a’pOTEHKH, METAHTEHKH,
OKCHUTEHKH. AKTHBHBI HWJI W BXOAAIIME B HEr0 MHKPOOPTaHM3MbL VICIONb30BaHUE
BOJIOpOCE B OYHMCTKE CTOYHBIX BOA. McciemoBatenbckas paborta «Brwmsaue ¢usuko-
xuMHYecKuX (hakTopoB Ha poct Bomopociu (Chlorella vulgaris)».

4. Hacneocmeennasa ungpopmavus (8 uacos)

HacnenctBeHHOCT, W M3MEHYMBOCTH - OCHOBHBIE CBOWCTBAa JKHMBBIX OpPTaHU3MOB.
HU3menunBocth. Bunbl wu3menunBocTh. [lpaktuueckas paborta «MoaudukannoHHas
U3MEHUYUBOCTb (JIUCTHS, UTOJIKU C OJTHOTO JIEPEBA)».

'en - marepuanbHBI HOCHUTENIh HACIEACTBEHHOCTH W H3MEHYMBOCTH. HykienHOBbIE
KUcHoThl. Jlokanu3anus reHeTH4YecKoro matepuaina B kieTke. [enenue kietok. Permukanus
JHK. OcHoBHas norma MosekyisipHoi Ouosoruu. Tpauckpumnmus. Tpancisius. MyTanuu.
[IpakTnueckas pabora «l'eH - HHCTPYKIMS MO CcOOpke KJIeTKH (Ha Oucepe wWiH
KoHCTpyKTOpe)». IlpakTtuueckas pabora «Myrtammss Ha OyrepOpone (Jir000l OOBEKT U3
npeabIayed paboThl, T/Ie N3MEHEHNEe WHCTPYKIUU MPHUBEIET K M3MEHEHUIO BHEIIHETO BHJA
00BEKTa)».

5. Bupyconozus. (6 uacos)

[lonoxxeHne BHPYCOB B CUCTEME OpraHuyeckoro mupa. CTpykTypa M XUMHUYECKUU
cocraB BupycoB. Kiaccudukanmuss  BupycoB. Penpoaykuuss  BupycoB. IIpocmoTtp
JOKYMEHTAJILHOTO (MiIbMa O BUPYCaX.

Bupycsl - B030ymutenu uHEeKUuMOHHbIX Oone3Hedl. OnHkoBupychl. bakrepuodaru:
CTpOCHHME, CBOWCTBa, TmpuMeHeHue. I[Ipaktuueckass paborta. «Meroa pa3BeaCHUI»
[Ipaktuueckas pabora. « TutpoBanue 6axkTepruodarony.

buonorndeckue MeToasr 00pHOBI C BUpYCaMHU.

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

OcHoBbl TeHHON wuHXeHepuu. Bektopa. Cnemudpuueckue QepmMeHTs OakTepHil.
[TpakTnueckass pabora «DHIOHYKJEa3bl pecTpUKUUMU (paboTa ¢  HYKICOTUAHBIMU
MOCJIeIOBAaTEILHOCTSAMU Ha Oymare)y.

bruotexHonoruu mpoaykiuu 0eIKoB B OaKTepHaTbHBIX KyJIbTypaX. JlOCTHKEHUSI TeHHOM
UH)XEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aanTuBHOT0 UMMYHHUTETa OaKTEpHid U apXel.

[Npaktuueckas padora «I” ennsie HoxHUIEI - CRISPR/Cas (MogenupoBanue Ha Oymare)»

I'MO. Metoasl nonyuenus I'MO. Urpa-nuckyccuss «Bwlurpail rpaHT Ha cO34aHHE
I'MOw.



7. Buomexnonozuu 6 rxcueomnoeoocmee (8 uacos)

Z[OMGCTI/IKaHI/IH OCHOBHBIC AJOMAIIHHUC KXHUBOTHBLIC, COBPCMCHHBLIC JKCIICPUMCHTAX IIO
JOMECTUKAIINU )KUBOTHBIX (J'II/ICI/II_Ia, HOpPKa U IpP. - SKCIICPUMCHTEIL Haquoﬁ OIKOJIbI aKaJ€MHKa
BenﬂeBa). I[I/ICKYCCI/I}I «I[OMGCTI/IKaI_[I/IH, BCC JIM PACTCHHUA U )KUBOTHBIC, KOTOPLIC JKUBYT PAIOM
C YCJIOBEKOM HWM O,Z[OMaIJ_IHI/IBaIOTCH? MoXHO 1M CYHTATh TapakKaHa OJOMAIIHCHHBIM
JKHBOTHBIM?».

COBpeMeHHBIC MCTOABbI B XMBOTHOBOACTBEC: TpPAaHCIUIaHTAUA 3M6pI/IOHOB, XUMCPHBIC
KUBOTHbIE,  KiIOHUpoBaHWe. [lpaktuueckas  paGota  «MeTonuka  KIOHUPOBAHHUS
(MonenupoBaHue Ha Oymare).

OcHOBHBIE 00JIE3HH KUBOTHBIX U POJIb MTaTOTCHHBIX MUKPOOPTraHU3MOB W IApa3uTOB B
pa3BUTHM 3a00JIEBaHUN JOMAIIHUX >XKMUBOTHBIX W OCHOBHBIX Mepax OOpbObl ¢ HUMH; pOJIb
MMOJIE3HBIX MI/IKPOCI/IM6I/IOHTOB B OpraHu3McC KHUBOTHBIX. [TomoxurenpHoe M IMOOOYHOE
(OTpI/II_IaTeJ'IBHOC) BOSIIGI‘/'ICTBI/II/I AHTUOMOTHUKOB Ha OpraHus3M B XOJ€ JICYHCHHUA JKUBOTHBIX LCIIN
U 3ala4u BCTCPHUHAPHU. buorexnonorns KOPMOBBIX IIPCIIaApaTOB. HpaKTI/I‘-IeCKaH pa60Ta
«CocraBiieHue paouoHa IIMTaHUA JKHUBOTHOI'O, pacdeT pacxodoB Ha COACPKAHHC)).
HCCHCHOBaTCHBCKaH pa60Ta <<OI_ICHKa KadecTBa MOJIOYHOM IIPOAYKIHUH.

8. buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHbIe MeTOAbl cenekiuu. [ ubpunmszamus. Dopmsl  oTO6opa. OCHOBHBIE
HANPABJICHUS CEJIEKIUU: YIYYIIEHHE YpPOKAMHOCTH, YCTOMYMBOCTH K OHOTHYECKUM U
abuotnyeckuM ¢akropam. [Ipaktuueckas pabora «BsipammBaem ropox. Kak mpoectu
CKpEILIMBAHUE y TOPOXay.

OcCHOBHBIC TOAXOJBI CENEKIMH W OHOTEXHOJOTUU KYJIbTYPHBIX  pacTEHUH,
I'mOpunuzanus,  oTmaleHHas  TUOpWAM3alUs, HCKYCCTBEHHBIH  OoTOOp,  TeTepo3muc,
TpaHchopMalys, MyTareHes3, reHeTuYecKoe peaaktupoBanue). Mcropus cenexunu B Poccuu u
MUpPE, UICTOPHUS PA3BUTHUS BAXKHEHIITUX COPTOB KYJIbTYPHBIX PACTCHHIA.

Kak yenoBek moxxer MmoauduuupoBath pacteHusi? ['eHHas mHxeHepus pacteHuit: Uro
TaKoe TeHeTUYeCKash WHXKEHEpHUs pacTeHul. TpaHCreHHbIE pacTeHHsl. MeETOoIbl MOJy4YeHUSI.
OO6pa3oBaHue omyxoJjiel y pacTeHuil. ArpoOaktepuanibHas TpaHchopmaius: ThIa3zMuabl.
I'east T-JIHK. MonekynsapHo-TeHETHYECKHE MeEXaHU3MbI TpaHchopmaiuu. ['eHeTudeckoe
penaktupoBanue. COBpEeMEHHbIE MOJIXOJbl U JOCTUXKEHUSI T€HETHUUECKOTO pPelaKTUPOBaHUs
pactennii. [Ipaktudeckas pabora «I'eHOMHBIE HOXKHHUIIBI (MOACIUPOBAHUE PAOOTHI CUCTEMBI
CRISP-Cas).

EcTb 51 )k13Hb B IpoOupKke? BUOTEXHOIOTHS KYJIbTYPHBIX PACTEHUI.
UccnenoBarennckas pabora «BeipamuBanue pacteHnid B IpoOUpKe (MOKHO BOCIIONB30BATHCS
pe3yibTaTaMy NPEAbIYIINX 3KCIIEPUMEHTOB MO COCTABJICHUIO MUTATENIbHBIX PACTBOPOB IS

pacTeHuil)».



Monynb «MonekynsipHble OCHOBBI pu3nosioruu u papmakonorun» 9 xiacc (68 yacon)
1. Du3szuonozuueckasn xumusa. (20 uacos)

Beenenue. buorennsie smementsl: opraHorensl: O, C, N, H. AxtuBHbIe (HOpMBI
KHCIJIOPOJIa, UX MOJy4eHUE, HEUTpanu3anusi.

MaxkpoasneMeHThl: TPOIEHT COJEpKaHUs B OpraHu3Me, BBINONHSIeMas (YHKIUA,
collep>kaHMe B MpoaykTax nutaHus. CaZ2+ - cBsa3biBaronre O€iIKd, ACTOHUPOBAHHUE KaJbIIHS,
pEryJsilMsl YpOBHS KaJlbLiMsl B OpraHU3Me: rOpMOHBI ouek. M( - cTpoenue xyiopousia, ero
AKTUBALIUS COJIHEYHOM SHEPTHUEH.

MukposneMeHTbl: B KAaKUX MOJEKYJNIaX COAepXkaTcs, BbINOJIHAeMas (QyHKIHMS,
coJiep>kaHue B IpoAykTax nutaHus. llociaencTBusi nepeao3MpoBKH MHUKpOdJIEMEHTaMu. Fe -
yCBaWBaeMbIe THITBI COCTUHEHHUU JKene3a. | eMOnmpoTenHbl, TeMOIHaHnH, TUToXpoMbl. CU -
YCBOEHHE M TpaHCNoOpT Meau. benku, conepxkamue menp. [laronornueckre cuaapomsl MeHke
u BusnbcoHa, cBS3aHHBIE ¢ META00JIM3MOM MEIH.

Toxcuunble 3neMeHTsl [leproanueckoi cuctemsl 1715l opranu3Ma. BisitHue HegocraTka
MaKpO U MUKPO3JIEMEHTOB Ha KUBbIE OPTaHU3MBI.

HccnenoBatenbckas pabora «KonaumdecTBeHHas! OIlEHKA COACPIKAHUS MHKPOIIEMEHTOB
VI BUTAMUHOB B IUIIEBBIX MPOAYKTaX)

Kupswl. 3aboneBaHus 4YeNOBEKa, CBA3aHHBIE C HAPYIIEHUSMU >KUPOBOTO OOMEHA.
JncaunuaeMuu.

VYrneBoasl. 3a00J€BaHUs YEIOBEKA, CBS3aHHbBIE C HAPYIICHUSIMHU YIJIEBOAHOIO OOMEHa.
Caxapnblit 1uaber.

benku. Ctpoenue. 3a0osieBaHMsI 4eNOBEKa, CBS3aHHBIE C HAPYLICHUSIMHU OEJIKOBOIO
oOMeHa. dynkuuu OenkoB. PepmeHThl. Mexanusm geiictBus. Kiaccbl (pepMeHTaTHBHBIX
peakmuii. Kopepmentsi. [Ipaktuueckoe 3anstue «KauecTBeHHBbIE peakiMi HA OPTaHUYECKHE
monekynel». Ilpaktuueckoe 3ansTHe «/lenatypamms OenkoB» IlpakTuueckoe 3aHATHE
«M3yyeHne akTUBHOCTH aMUJIa3bD».

ButamuHbl KHpopacTBOpHUMBIE, BOAOpacTBOpuMble. IIpeBpalieHne BUTaMUHOB B
aKTUBHBIE (OPMBI KOPEPMEHTOB. ABUTAMUHO3HI.

OcHOBHBIE THUNBl META0OJMYECKHUX peakiuil. buosHepretmueckue mpOIECCHI.
I'makomm3. Ilukn KpebGca. llens mepenoca 3mekTpoHOB. OKHUCICHUE JKHPHBIX KHCIIOT.
Karabanu3sm amuHokucnor. I'miokoHeoreHe3. CuHTE3  YIJIeBOJOB, OEJIKOB, JKUPOB.
Merabonutuueckue 3aboneBanus. [Ipaktuueckoe 3anstue «Pemenue 3amay Ha
HHEPreTUUECKUl OOMEeH».

Knetka. [Tonsitue MmemOpanbl. @yHKIIMM MeMOpaH. Busl TpaHcopTa B KJIETKY.
MemOpaHHble opraHoujbl. 3a0o0jieBaHUs CBsI3aHHbIE C HapylIeHHEM paboThl MEMOpPaHHBIX
opraHeij, OOJ€3HH HAKOIUIEHHUA. THMBl KOHTAKTOB MEXAYy KJIETKaMU. 3HauyeHHE
MEXKJIETOYHOM KOMMYHMKALIMM Ul 300pOBbs opranusMa. IIpaxkruueckoe 3ansatue «/lnamus

(kyerouka Tpayoe)y.



Snpo. YpoBHM ymakoOBKM XpOMaTHHA. XpPOMOCOMHbIe Tepputropuu. HememOpaHHbIe
OpTaHOU/IBI.

2. Monekynapuas ouonozus. (20 uacos)

OcCHOBHBIE BEXU Pa3BUTHUSI MOJICKYJISIPHONU OMOJIOTHH.

HyxneunoBble kucnorsl. OCHOBHbIE NpUHIUNBI cTpoeHusa. [lpakrtuueckas pabora
«Boeinenenne JIHK w3 Oananay». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Tpaktnueckass pabota «Ompenenenue kayectBa mpemapatoB JHK ¢ momomisio
cnexkTpodoTromMeTpun» (MpU HATUYUU 000PYAOBAHHUS).

Martpuunsle cHHTE3bl. Perukanuss - OCHOBa KJIETOYHOro neneHusd. [IpuHumnsI
perumkanuu. [lpaktuyeckass pabora «PemnukatuBHas MammHa (Urpa-IeMOHCTPAIHS ).
[Tpaxtuueckas padota «I[1LP (Momens ammmudukanus Ha Oymare)y.

Mytauuu. Uto Be3biBaeT nu3mMmeHeHus B crpoennu JJHK. [Ipunuuns! penaparmun.

Tpanckpunuus. [Ipaktudeckas padora «Cuna mpoMoTopay.

I'enetnueckuii koa. [IpakTudeckas pabora «PemieHue 3agad HAa TEHETHUYECKUN KOI»
Tpancmsius. [Ipaktuueckas padota « DoIIUHT OEIKOBY.

Opranuzanusi reHomMa BUpycoB [IpoTUBOBUPYCHBIE CPEACTBA, MEXAHU3MbI UX JIEHCTBUS.

Opranuzanus reHoMa O6akTepuil AHTHOAKTEpHUalbHble Npenapatsl. MccnenoBarenbckas
pabora «PacnpocTpaHneHre aHTUOMOTUKOPE3UCTEHTHBIX OAKTEPUIA»

Opranuzanust reHomMa 3ykapuoT ['eHomHoe pemaktupoBanue. I[Ipaktuueckas pabota
«PaboTta B COBpPEMEHHBIX TEHETHYECKHMX Oa3ax maHHbIX. [IpoBexenue In silico anammza
MIOCJIEIOBATEIILHOCTEW TEHOBY.

3. Dapmaxonozun (28 uacos)

[Tonsitue o nekapcrBax. [IpyHIMIBI T01X0/1a K TOMCKY HOBBIX JIECKAPCTBEHHBIX CPEJICTB.
Ckpununr u ero meronbl. MccienoBarenbckas paboTa «IKCHEPUMEHTHI MO OIpPEACTICHUIO
TOKCUYHOCTH BEUIECTB HA ApTEMUTUIX.

IIytu BBemenuss JIC. @apmMaKOKMHETHMKAa JIEKApPCTBEHHBIX BeEUIECTB. BcackiBaHue
(abcopOmmst) nexapcTtB. OCHOBHBIE MEXaHHW3MbI BCAachIBaHHUS. TpaHCIOPT JIEKapCTBEHHBIX
BemiecTB. ['eHbl U Oenku mepBoit ¢asbl Ouorpanchopmanuu. [IyTr BeIBeneHUS JIEKapCTB U3
opranu3Ma. DKCKpenusi U >auMuHaIms. ['eHbl u Oenku BTopol (a3el OuoTpaHnchopmariui.
®dapmakoauHaMuka. ['TaBHOEe U TOOOYHOE, PE30POTHUBHOE M MECTHOE, MPsSMOE, HEMmpsiMoe U
pedaeKTOpHOE ICHCTBHE.

Bunbl B3auMopeiicTBus JiekapeTB. CHHEPTU3M U @aHTarOHU3M IIPH COBMECTHOM
JICHCTBUY JICKAPCTBEHHBIX BEIIECTB, UX PA3HOBHIHOCTH.

TpancMeMOpaHHBIN CUTHAIHMHT. THIBI KIIETOYHBIX pelenTopoB. MeMOpaHHbBIC: HOHHBIC
KaHaJbl, KaTAJIUTHYSCKUEC H  compsbkeHHble ¢ G-Oenmkamu;  BHYTPUKICTOYHBIC!
[MUTOIIA3MATUYECKUE U sJepHBbIC. MeXaHW3Mbl JIMTaHJ-PEleNTOPHOTO B3aWMOACHCTBUS.

CenexTuBHOCTh  (M30UpATENBHOCTh)  NEWCTBHS, CBSI3b  «XUMHUYECKass CTpPyKTypa -



dbapmakooruueckasi akTUBHOCTb BEILIECTBY.

®apMakoIOTHYECKOH MOAYJALMN CHHANTHYECKOM XOJMHEPIMYEeCcKOl mepenayu.
MonexkysipHbIi ~ MEXaHuU3M  JeHCTBHS W (apmakoJordyeckue  cBoWcTBa M-
XOJUHOOJIOKATOPOB, TaHTINOOJIOKATOPOB U KypapenoaoOHsix cpenactB. dapmakonoruueckas
pEryisius akKTUBHOCTH aJPEHEPrHUecKOro CHHarca. AJPEHOMUMETHUKH, aJIpeHOOIOKATOPHI,
cumnaTonuTuku. llpaktuueckas pabora «BnusHue agpeHaqMHA Ha CEpACYHBIE COKpAIEHUS
(mporpaMMHO€E 00€CTIEUEeHUE)».

MonekynsipHas  (apMakojorusi aHTHAJUIEPIMYECKMX  CPeACTB. [ 'MCTaMUHOBBIE
pEeLenTopsl: TUMBI, MOJEKYJIsApHas opranu3anus. CtaOuian3aTopbl MEMOPAH TYYHBIX KIIETOK:
MOJIEKYJISIPHBIH MEXaHU3M JAEUCTBUS, OCOOCHHOCTH KJIMHMYECKOIO0 NPUMEHEHHS, TOYKU
NPUJIOKEHUSI IEHCTBUS HHTMOUTOPOB JTUIHUIHBIX METUATOPOB.

MexaHu3m JeUCTBUS M TNPUMEHEHUE MpPEenapaToB, CTUMYJIHUPYIOLIUX IPOLECCHI
UMMyHUTeTa. DapMaKoIOruyeckasl XxapakTepucTUKa WHTEPICHKUHOB: MOJyYCHHUE, MEXaHU3M
neiictBusi, mpuMmeHeHue. OCHOBBI MaTOQU3HOIOTUU OCTPO(da30BOrO OTBETa, MeEIAHAIIUS
BOCIIAJICHUSI. MonexynsipHbIi MEXaHU3M MIPOTHUBOBOCHATUTEIBHOTO e cTBUs
TJIFOKOKOPTUKOCTEPOUOB, HECTEPOUIHBIX MMPOTUBOBOCHATIUTENBHBIX cpelcTB. [IpakTuueckas
pabora «I 'ucromornyeckue nmpemnapaTbl UMMYHHOUN CHCTEMBI.

[lonsiTHe O HapKo3¢ M HAPKO3HBIX npenaparax. KieTOuHbI M HEpPBHBIM HapKO3.
@dapmakojornyeckass — XapakTEPUCTHUKA  OTHCNBbHBIX  IPYIIN  HAPKO3HBIX  CPEICTB.
[TocnenoBaTenbHOCTh ACHCTBUS Ha LEHTpalbHyl0 cucteMy. Ilpaktuueckas paboTta
«I'mcronornyeckne npemnaparsl HEPBHOM CUCTEMBI».

®duznonornueckuii  coH; ¢da3pl  cHAa. Buael Hapymenuit cHa [lonstue o
MEAMKAaMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTtax (TMIMHOTUKAX).

MonexynsipHble acClIeKThl Houuuenuu. OnuaTHble PpelenTopbl, UX THIIBI. DHKE(aTHHbI
¥ SHJOP(UHBI - SHAOT€HHbIE JIUTAaH bl ONUATHBIX PEIIETITOPOB.

AHTHIICUXOTUYECKOE JIEUCTBUE, BIMSIHHE Ha (DYHKIUIO SKCTPAHPAMUIHON CHUCTEMBI,
SMOLIMOHATIBHYIO c(pepy, PBOTHBIM LIEHTpP, apTepUaAIbHOE JaBICHHUE, LIEHTP TEPMOPETYIISALUN.
MonekynsipHble MEXaHU3Mbl JEUCTBUS HEWPOJIENTHUKOB, BIUSHUE Ha J0(aMUHOBHIC,
CEPOTOHMHOBBIE, aIPEHO- MU TUCTAMHHOBBIE pPELENTOPbI, HX JACHUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JAENOHUPOBAaHUE TKAHEBBIX MOHOAMUHOB. [loTeHlMan3aBUCUMBbIE HATpUEBbIE
KaHaJbl KaK MUIIEHH I€WCTBUSI MECTHBIX aHECTETUKOB. CiocoObl MHIMOMPOBaHMS OTEHIIUA -
3aBUCUMBIX HAaTPUEBBIX KaHAJIOB MECTHbIMM aHecTeTHKaMmu. [Ipaktuueckas paborta «Kapta
JKCIpeccHr  10aMUHOBBIX W CEPOTOHMHOBBIX  PELENTOPOB B  MO3Te  MBIIIEH.
HccnenoBatenbekas padota «IloBeaeHueckne TeCThl Ha piOkax Danio rario. CeTo-TeMHast
kamepa». HccnemoBarenbckas pabota «lloBemeHdyeckue TecThl Ha pbiOkax Danio rario.
OtkpeiToe mosne». HccrnemnoBarenbckas pabora «[loBeneHdeckme TecThl Ha pbiOKax Danio
rario. CraifHoe TIOBe/ICHUEY.



Moayis «MoJIeKyIsIpHbIE OCHOBBI cellekiumn» 9 Kinace (68 yaca) 1.

Monexynapuasa ouonozus. (20 uacos)

OcHOBHbBIE BEXU Pa3BUTHUS MOJICKYJISIPHON OHOJIOTHH.

HyxneunoBbie kucinotrsl. OcCHOBHBbIE MNpUHIUNBI cTpoeHusa. [lpaktuyeckas pabora
«Boeinenenne JIHK w3 Oananay». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Omnpenenenne kadectBa mnpenaparoB JIHK ¢ momombio
crieKTpooToMeTpun» (MpU HATUIUU O00PYIOBAHMUS).

Marpuunble cuHTE3bl. Pemumkanuss - OCHOBa KIETOYHOrO JAeieHus. [IpuHIUIBI
perunkanuu. [lpaktudeckas pabora «PermmkatuBHash MamuHa (Urpa-IeMOHCTPALTHS ).
[Ipaktuueckas padorta «I11IP (Mmonens ammnudukanus Ha Oymare)y.

Mytauuu. Yto BbI3bIBacT u3MeHeHus B crpoenun JIHK. IlpuHuunsr penapanmw.

Tpanckpunuus. [Ipaktuyeckas pabota «Cuiia mpoMOTOpay.

I'enernueckuii xox. Ilpaktuueckas pabota «Pemienne 3amad Ha T€HETHYECKHH KOI»
Tpancnsus. [IpakTudeckas pabora « DoaauHT OEITKOBY.

Opranuszanust reHoMa BUpycoB [IpoTUBOBUpYCHBIE Cpe/ICTBA, MEXAHU3MBI UX JIEUCTBUSI.

Opranuzanus reHoMa O6akTepuil AHTHOAaKTepUanbHbie penapatsl. MccnenoBaTenbekas
pabora «PacmpocTpaHeHne aHTHOMOTHKOPE3UCTEHTHBIX OakTepuit» OpraHuzanus TeHOMa
sykapuotr ['enomHoe penaktupoBanue. l[Ipaktudeckas pabora «PaboTra B COBpeMEHHBIX

reHeTHYeCKHX 0aszax maHHbIX. [IpoBenenue In Silico ananu3a mociaea0BaTEIbHOCTEH TCHOBY.

2. Monexynapusie ochoevl 2enemuku (20 uacoes)

[Ipenmet renetuxu. KpaTkas uctopust pa3BUTHs IPEICTABICHUS O HACIEICTBEHHOCTH.

OT reHa x mpU3HAKY: Kak packpacuth kora. Yto Takoe mpusHak? [lyTb OT rena ao
npusHaka. Myrauun. Asienu. I'eTepo3uroTsl 1 roMO3UroThl. JJOMUHAHTHBIE U PELIECCUBHBIE
amnenu. Ponesas urpa «Amnenny». MccnenoBarenbckuii mpoekT MyTtareHHbIe (haKTOPBI.

I'enbl cTposar opranusMm. BximrodeHue u BbIKIIOYeHHE Oojbiioro Habopa renon. Kak
KJIETKU MMOHUMAIOT, KaKue I'eHbl JTOJKHBI pabotarh. PoneBas urpa «Cynpba kineTkun». I'eHbI-
nepexnouarenu. [IpakTuueckoe 3aanue «AJTOPUTMBI TS KIETOK.

JluckpeTHOE HacieAOBaHHE MPU3HAKOB. 3aKOHBI MeEH/IeNd: OJMH I'e€H - OJIMH MPHU3HAaK.
Cxema ckpeniBaHusi. 3aKOH elnHOOOpa3us ruOpuaoB mepBoro mnokojeHus. IIpakTuueckoe
3aganne «EnnHooOpa3ue mepBoro MoKoJeHUs». 3aKOH paclleIUIeHUs MPH3HaKa BO BTOPOM
nokoseHuu.  IIpaktuueckoe  3amanme  «PacmieryieHne BO  BTOPOM  ITOKOJIEHHM».
UccnenoBarenbckuii NpoeKT «3akoHsbl I'. MeHens B 3KCIEpUMEHTE.

3akoHbl MeHzensa: HECKOJIbKO TEHOB - HECKOJbKO MpHu3HaKoB. Jurubpumnoe
ckpemmBanue. HesaBucumoe pacxoxzaeHue xpomocoM. IIpaktuueckoe 3amanue «Pemierka
[lenneray». CuemnyieHHOE HacleOBaHHE.

BsaumoneiictBue reHoB. AuenbHoe W HeawuienbHoe. [IpakThueckoe 3aHATHE
«B3aumozeiicTBUS TeHOB (MOJIEIMPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIETKY)»

Onpenenenue mnona. IlomoBeie xpomocombl. Camibl M caMkH. BnusHue ¢akTopos



Oprxca}omeﬁ CpCIhbI. XpOMOCOMHOG OIIpCACIICHUC  II0JIA. ITonoBeie XPOMOCOMBI.
HpaKTI/I‘ICCKOC 3aJaHuC «HaCJ'Ie,Z[OBaHI/Ie, CHOCIITICHHOC C ITOJIOM». Hpo6ﬂeMa JIOTOJTHUTEIIBbHOM

X'XpOMOCOMBI Y JKCHIIHH. TpeXI_IBeTHBIe KOIIIKH.

3. Monekynapuwie ocnogwl cenexkyuu (28 uacos)

I'enpl B momynsuusix: Benukoe paBHoBecue. [lomymsums. YacToTsl BCTpEYaeMOCTH
NpU3HaKa W awiens. YpaBHeHue Xapnau-BaiinOepra. IIpaktudeckoe 3amanue «YacToTb
aisieneil, reHoTuroB U (GeHoTUnoBy». lccienoBaTenbCkuil MPOEKT «AHAIU3 TeHETUYECKOU
CTPYKTYpBI OMYJISIIIMK (Ha OCHOBE 3aKOHa Xapau-Baiiubepra).

[Tomynsiuu MEHSIOTCA: YUCICHHOCTh, MUTpalius U BBIOOp cynpyra. @akTopbl, KOTOPHIE
BBIBOJIAT TIOMYJIAIMIO U3 paBHOBecHus Xapau-BaikinOepra. YuciaeHHOCTs onynasmuu. Ponesas
urpa «9ddexr ocHoBarens». PoneBas urpa «9ddext OyThUIOUHOTO TOpibimKay. Jperd
reHoB. Myranuu. Hecinyualinoe ckpemuBanue. M3onsanus.

[Tonmynsiuum MEHSIOTCS: €CTECTBEHHBIM 0TOOp. MexaHu3M JeHCTBUS €CTECTBEHHOIO
otbopa. JIBmwxkymuii otoop. Ponesas urpa «EctecTBeHHBII 0TOODY.

MoaudukanmonHas U3MEHYUBOCTh. CTaTUCTUYECKHE 0COOCHHOCTH MOIU(PUKAIIMOHHON
u3MeHuuBocTH. MccnenoBarenbckue padoTel «MoaupukanoHHas U3MEHYMBOCTh PaCTEHUN B
MpeJeax Ballero MecTa )KUTEIbCTBAY.

HacnenoBanue konnuecTBEHHbIX NMpu3HAKoB. KonnuectBeHHble npuszHaku. CpenoBas
U3MEHYUBOCTH NpuszHaka. Koaddunuent nacnenyemoctu npusHaka. Otser Ha ot6op. [louck
T€HOB KOJIMYECTBEHHBIX MpU3HAKOB. OIHOHYKJIEOTHUIHbIE BapuaHTbhl reHoB. JIHK-uwmm.
IlomHOreHOMHEII aHaJIn3 aCCOLIAAIINIA.

«Owmbl» Hag rteHoMoM. Iloctrenomnas spa. OOpaTtHas reHeTHKa. «OMHKCHBIE
uccienoanus. [Iporeom, merabonom. [IpakTuueckoe 3aaHue « ATPOHOMBI».

JlomecTukamnusi W IEHTPHl TEHETUYECKOro pa3HooOpasusa. I[louckm pacteHuiti c
«XOPOLIUMUY» TPHU3HAKAMHU JJIsl 4esoBeka. LleHTpsl reHeTnyeckoro pasHooOpasus. Huxomait
NBanosuu BaBunoB. Cenekiusa. KomOunamumonnas u ruOpugHas cenekuus. [ereposuc.
[IpakTueckoe 3amanue «I'oMosioruyecKue psijibl HacJAeICTBEHHOW H3MEHYMBOCTH.

CoXpaHHUTh ¥ U3YYUTh T€HBI, YTOOBI MeHATh Oyayiee. Kak mpaBUIbHO XpaHUTh TEHBI.
Konneknuu reHeTHYeCcKnX pecypcoB pacTeHui. I[IpakTukym wW/wim uccaeqoBaTeIbCKUI
NpOeKT «MeToabl KYJIbTHBHPOBAaHMS IN VIr0 IS COXpaHEHHsS] TCHETUYECKHX PECypCOB
PaCTEHUM U JJI1 YCKOPEHHOMW CEJIEKIUN.

['eneTnueckre HEHTPHI B HallleH cTpaHe. [ 1e 3aHMMarOTC FTeHETUKOW U TEeHOMUKOW JIJIs
HYKJI CEIIbCKOT0 XO351CTBA.

IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHU I KYPCA BHEYPOYHOM

JNEATEJIBHOCTU

3aHATHS B paMKax MpOrpaMMbl HampaBleHbl Ha oOOecrnedyeHue JAOCTHKEHUS

IIKOJbHUKAMH CICAYIOIINX JUIYHOCTHBIX, MCTAIIPCAMCTHLIX U IPCAMCTHBIX O6pa3OBaTeJII>HBIX



pEe3yIabTaTOB.

JInyHOCTHBIE PE3YIBTATHI:

B ciepe epasicoanckoeco eéocnumarnus: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM
NEATEIbHOCTA  TPH  BBINOJHEHWHW  HUCCIEAOBAaHUM W NPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHHUIO ¥ B3aMMOIIOMOIIH.

B cgepe nampuomuueckoeo 6ocnumanus: OTHOILIEHUE K OHOJOTUM KaK K Ba)KHOM
COCTABJISIIOLIEH KYJIBTYPBI, TOPIOCTh 3a BKJIAJl POCCUMCKUX U COBETCKMX YYEHBIX B Pa3BUTHE
MHUPOBOM OMOJIOTUYECKON HAYKH.

B cghepe oyxoeno-upascmeennozco eocnumanusi; TOTOBHOCTh OLICHMBATh MOBEJIEHUE U
MOCTYIIKH C IMO3WULHMKA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKON KYJIbTYpPbl; IOHUMaHUE
3HAYUMOCTH HPABCTBEHHOI'O aCIEKTa ACSITEIIbHOCTH YEJI0BEKA B MEAUIIMHE U OUOJIOTUH.

B cgepe scmemuueckozo eocnumanus: OHAMaHUE poju OMOJIOTUU B (OPMHUPOBAHUU
ACTETUYECKOU KYJIbTYPhl TUYHOCTH.

B ceepe uzuueckoeco ocnumanus, Gopmuposanus Kyiemypsl 300p08bsi U
IMOYUOHATILHO20 O1A20NONYYUA.; OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBBIO U YCTAaHOBKA
Ha 3JI0pOBBII 00pa3 KU3HU (310pOBOE MUTAHHUE, COONIIOICHNE TUTHEHUYECKUX MPABUI U HOPM,
cOaaHCUPOBAHHBIN PEXHUM 3aHATUH W OTAbIXA, peryispHas ¢u3nueckas aKkTUBHOCTH);
OCO3HAaHME TIOCIEJCTBUNA M HENPUSATHE BPEIHBIX MpHUBBIUEK (ymOTpeOJIeHUE alKorods,
HapKOTHUKOB, KypeHue) U UHbIX (opM Bpela g (PU3NYECKOTO M NCUXUYECKOTO 3/10pPOBbS;
coOirofieHre MpaBuil OE30MAaCHOCTH, B TOM YHCIE HaBBIKM O€30MACHOIO MOBEACHUS B
NPUPOAHON cpenae; CHOPMUPOBAHHOCTh HaBbIKa pPEQIIEKCHM, YIpaBiIeHHE COOCTBEHHBIM
SMOLMOHAIIBHBIM COCTOSIHUEM.

B cghepe mpyoosoco 6ocnumanus: aKTUBHOE y4acTHUE B PEILICHUU MPAKTUYECKUX 3a/1a4
(B pamMKax ceMbH, IIKOJIbI, TOPOa, Kpasi) OMOJOTHYECKON 1 3KOJIOTMYECKON HaNpaBIeHHOCTH,
MHTEpeC K MPAaKTUYECKOMY U3YUEeHHUIO Mpodeccuil, CBI3aHHBIX ¢ OHOJIOTHEH.

B cgpepe sxonocuueckoeo ocnumanus: OpUEHTAIMsT Ha MPUMEHEHHE OHMOJIOTMYECKUX
3HAaHUU TIPU pelIeHUH 3a7ad B 00JacTH OKpY)KaloIled cpeiabl; OCO3HAHHME HKOJOTHYECKHX
npobieM W MyTed MX pelIeHHUs; TOTOBHOCTh K YYacTHUIO B MPAKTHUYECKOM MEATEIbHOCTH
9KOJIOTMYECKON HAIIPaBIEHHOCTH.

B cghepe nomumarnus yeHHocmu HAy4HO20 NO3HAHUA: OPUCHTAIMS HA COBPEMEHHYIO
CUCTEMY HAY4YHBIX TMpPEACTABICHUNA OO0 OCHOBHBIX OHOJIOTMYECKHX 3aKOHOMEPHOCTSIX,
B3aMMOCBA34X YEJIOBEKA C MPUPOIHON U COUUAIIBHOMN CPEAOH;

MOHUMaHHe poJu OWONOTrMYecKOW Hayku B (OPMHUPOBAHMM HAYYHOTO MHPOBO33PEHMUS;
pa3BUTHE HAY4YHOW JI0OOO3HATEIBHOCTH, HWHTEpeca K OHOJOTHYECKON HayKe, HaBBIKOB
HCCIIEN0BATENBCKON JEATEIbHOCTH.

B cipepe aoanmayuu x usmensrowumcsa yCiosusm COYUAiIbHOU U NPUPOOHOU CPeobl:
aJleKBaTHasl OLEHKA HW3MEHSIOIIMXCS YCIOBHMW; NPUHATHE peuieHus (MHAUBUAYAIbHOE, B
rpymIe) B U3MEHSIOMIMXCS YCIOBUSIX HA OCHOBAaHMM aHaIW3a OMOJIOTHYECKON MH(pOpMaIuy;

IUIAHUPOBAaHUE JIEHCTBUI B HOBOM CHUTyalluh Ha OCHOBAaHWM 3HAHUM OMOJIOTHYECKUX



SaKOHOMepHOCTeﬁ.

MeTaHpeI{MCTHHe PE3YJIbTATHI:

B cgepe osnaoenus ynusepcanvrvimu yueOHviMu NO3HABAMETLHLIMU OCUCMBUAMU:
ba3oBbIe Jornueckue nericTBUSL:

BBISIBJISITh M XapaKT€PU30BATh CYIECTBEHHBbIC MPU3HAKK OUOJIOTMYECKHX OOBEKTOB
(sBNIEHUN);

YCTaHABIIMBAaTh CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKAUKU OHOJOTHUECKUX OOBEKTOB
(sBIEHMI, TPOIECCOB), OCHOBaHUS JJsi OOOOLIEHUS U CpPaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAJIN3a;

C yd4€TOM TPEeIJIOKEHHON OMOJOrMYecKOol 3a7aud BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHUSl B paccMaTpUBaEMbIX (akTax U HAONIOACHUSX; MpeJuiaraTh KpUTEPHUH
JUTSL BBISIBIIEHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

BBISBJIATh  ACQUIMTHL  HMHQOpPMAIMHM, [JaHHBIX, HEOOXOAMMBIX JJIA  pEHICHHUS
IMOCTaBJICHHOM 3aJa4H;

BBISIBJISITh IPUYUHHO-CJICICTBEHHBIE CBS3M MPU M3YUYCHUH OMOJIOTUYECKUX SIBICHUU U
MPOIIECCOB; JEJIaTh BBIBOJABI C KCIOJBb30BAHUEM JEIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOUEHUW 10 aHaJIOruH, (QOpMyIHpoBaTh THUIIOTE3bI O
B3aMMOCBSI3SX;

CaMOCTOSITEIbHO BBIOMpATh CMOCOO pemieHus y4uyeOHOM OHOJOTHYECKON 3amayu
(cpaBHUBAaTh HECKOJBKO BapUAHTOB PEIICHHS, BBHIOMpaTh Haubosee MOIXOSAIIUNA C
Y4ETOM CaMOCTOATENBHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrIe HCClIeJ0BATEIHLCKUE JCHCTBUS:

MCTIOIH30BAaTh BOMPOCH! KaK MCCIIEIOBATEIBCKIUI HHCTPYMEHT MTO3HAHMS,
(dhopMyTHpOBaTH BOMPOCHI, (PHUKCUPYIONIUE PA3pPbIB MEKIY PEATbHBIM U KEJIATeIbHBIM
COCTOSTHUEM CHUTYyalli, OOBEKTa, W CaMOCTOSITEIbHO YCTAHABIMBATH HCKOMOE H
JTAaHHOE;

dbopMUpOBaTh THUMOTE3Y 00 MCTUHHOCTU COOCTBEHHBIX CYXKICHUN, apryMEHTHPOBAThH
CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSATEIHHO COCTABICHHOMY IUIaHY HaONIOACHUE, HECIIOXKHBIN
OMOJIOTUYECKUI  OKCIEPUMEHT, HEOONbIIOE WCCIEJOBAHHE II0 YCTaHOBJICHHUIO
0COOCHHOCTEH OMOJIOTHYECKOTO 00BEKTA (TpoIiecca) U3YUCHHs,
MPUYUHHO-CIICJICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH OMOJIOTHYECKHX OOBEKTOB MEXIY
co0oH;

OILICHWBATh HAa MPHUMEHHMOCTh W JOCTOBEPHOCTh MH(OPMAIINIO, MOJYYCHHYIO B XOJE
HaOJIIO/ICHUS U DKCIIEPUMEHTA;

CaMOCTOATENBHO  (OpPMyNIHMpPOBaTH O00OOIIEHWS W  BBIBOJABI 1O  pe3yJabTaTaMm
MPOBEACHHOTO HAONIOACHUS, OKCIEPUMEHTa, BIAJAETh WHCTPYMEHTAMH OIICHKH
JOCTOBEPHOCTH TIOTYYCHHBIX BBIBOJIOB M 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE JAIbHEHIIIee pa3BUTHE OMOJIIOTUYECKHUX IMPOIECCOB U HX
MOCJICAICTBUS B AQHAJOTUYHBIX MJIM CXOJHBIX CHUTyallUsiX, a TaKKe BBIJBUTAThH
MIPEATIONIOKEHHUS 00 MX PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTAX.



PabGora ¢ nuadopmarmeii:

MPUMEHSITh Pa3IUYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl NpPHU TOWCKE U OTOOpe
Ouosornvyeckoil HHGOPMAIMKA WIH JAHHBIX W3 UCTOYHUKOB C YUETOM TPEIIIOKEHHOM
y4eOHOU OMOJIOTHYECKOH 3a/1auu;

BBIOMPATh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh U WHTEPIPETUPOBATH OMOJIOTHUYECKYIO
WH(OPMAIIHNIO PAa3IMYHBIX BUIOB B (POPM TPEICTABICHIS;

HAXOJUTh CXOHBIC apTYMEHTHI (ITOATBEPKAAIOIINE HIIA OTIPOBEPTAIOIINE OJHY U TY JKE
UJICI0, BEPCHIO) B PA3IINIHBIX HHPOPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSITEIPHO BBIOMPATh ONTHUMAJIbHYIO (GOpPMY NpeJCTaBICHUS WHPOPMAIMH U
WITIOCTPUPOBATh pellacMble 3aJa4ll HECJIOKHBIMU CXEMaMH, JuarpaMMaM#, WHOU
rpaduKol U UX KOMOWHAIMSIMU;

OILICHUBATh HAJEKHOCTh OMOIOTHIECKONW MHPOPMAIIUU TI0 KPUTEPHSIM, TIPEIT0KEHHBIM

yuuTeneM Wi chopMyIUPOBAHHBIM CAMOCTOSITENBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(POpMALIHIO.

B cghepe osnaoenus ynusepcanohvimu yuebOHbIMU KOMMYHUKAMUSHBIMU OCUCMEUSMU
OO01eHue:

BOCHPUHMMATh M (POPMYIUPOBATh CYXKACHHS, BbIpAXAaThb OSMOLMU B Ipolecce

BBITIOJIHEHUS TPAKTUYECKUX U 1a00PATOPHBIX padoT;
BBIPaXKaTh ceOsl (CBOIO TOUKY 3pEHUsI) B YCTHBIX U MUCbMEHHBIX TEKCTAaX;

pacmo3HaBaTh HeBepOabHBIC CPEACTBA OOIICHHS, IMOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, 3HATh W PACIO3HABAThH MPEANOCHUIKH KOH(IMKTHBIX CHTYallMd M CMST4aTh
KOH()JTUKTHI, BECTH ITEPETOBOPHI;

MMOHNMATh HAMEPEHHUS JPYTUX, MPOSBIATh YBAKHUTECIHHOE OTHOIIICHHUE K COOCCETHUKY U
B KOPpEKTHOU (hopme POopMyIupOBATH CBOU BO3PAKECHHUS;

B XOJ€ JAWaiora W/WiW JUCKYCCHHM 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOu
OMOJIOTMYECKON TeMBbl M BBICKA3bIBAaTh MJICH, HAIICIICHHBIC Ha pelieHne OMOJIOTHUSCKOM
3a/1aud U TOJIepKaHue OJ1aroeaaTeIbHOCTH OOIIEHNS,

COTIOCTABJISITh CBOM CYXJEHHS C CYXKJICHHSIMH JIPYTHX YYaCTHHKOB JHAJIOra,
0OHapYXUBATh Pa3INUUS U CXOJICTBO IMO3UITUIA;

MyOJIMYHO TIPEACTABIATH PE3yJbTAaThl  BBIMOJHEHHOTO OHWOJIOTHYECKOrO0  OIBITa
(3KCTICpUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

CaMOCTOSITEIBHO BBIOMpATh (OpPMAT BBICTYIUICHUS C y4ETOM 3a7ad MPE3CHTAUUA U
O0COOCHHOCTEH ayIUTOPHH M B COOTBETCTBHH C HMM COCTAaBJISITh YCTHBIC U MUCHMCHHBIC
TEKCTHI C HCIIOJIb30BaHUEM WJLTFOCTPATUBHBIX MaTEPHAIIOB.

CoBMecTHAs IeSITENbHOCTE (COTPYIHUYECTBO):

MOHUMATh M WCIIONB30BaTh NMPEHMYIIECTBA KOMAHIHOW M WHIMBHUIYaTbHOH PaOOTHI
NPY PEHICHUN KOHKPETHOW OMOJIOTUYECKO MPpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX (OPM B3aUMOJACHCTBHS TP PEUICHUH IOCTaBICHHON
y4eOHOH 3a1auu;

NPUHUMATH [I€1b COBMECTHOM JCSATEIBHOCTH, KOJUICKTUBHO CTPOMTH JIEHCTBUS MO €
JTOCTV)KEHHIO: PacIpelelsiTh POJIH, TOTOBAPUBATHCS, 00CYKAaTh MPOLECC U PE3yIbTaT



COBMECTHOM paboThI;

yMETh 00001IaTh MHEHMSI HECKOJBKHUX JIIOJIEH, MPOSBIATH TOTOBHOCTh PYKOBOIUTH,
BBIITOJIHATD NOPYYEHUS, TOAUUHATHCS,

IUTAHUPOBATh OPTaHU3alMI0 COBMECTHOW PalOTHI, OMPEAEIATh CBOIO POib (C y4ETOM
MPEANOYTEHU M BO3MOXHOCTEW BCEX YYAaCTHUKOB B3aWMOJCHMCTBHS), paclpeacisiTh
3alayl MEXJy WIEHaMH KOMAaHJIbl, y4acTBOBaTb B TPYINIOBBIX (opMax pabdoThI
(o6cyxeHusi, 0OMEH MHEHHUSIMH, MO3TOBbIE€ ITYPMbI U UHBIE);

BBINOJIHATh CBOIO 4acThb PabOThl, AOCTHraTh KaueCTBEHHOI'O pe3yjibTaTra IO CBOEMY
HaIpPAaBJICHNUIO U KOOPJNHUPOBATh CBOU ACUCTBUSA C IPYTUMHU WICHAMU KOMaH/IbL;
OLICHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOATENbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS; CPaBHUBATH
pE3yJIbTAaThl C UCXOAHOW 3aJauedl M BKJIAJ KaKIOTO WIEHAa KOMaHJIbl B JOCTHKCHHE
pE3yNbTAaTOB, pa3lensaTh cdepy OTBETCTBEHHOCTH M MpPOSBISATH TOTOBHOCTh K
IIPEIOCTABICHUIO OTYETA Iepe IPYIIIOH;

OBJIANIETh CHUCTEMOM YHHBEPCAIBHBIX KOMMYHHKAaTHMBHBIX JCHUCTBHH, KOTOpas
oOecrieynBaeT COOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB W 3MOLMOHAIBHOIO
MHTEJUIEKTA NIKOJIbHUKOB.

B cgepe osnaoenus ynusepcanvrvimu yueouviMu pecyisimusHbIMU OelUCmEUsMU:
CaMoopranu3aiius:;

BBISIBJISITH NMPOOJIEMBI JJIsl PEUICHHs B )KM3HEHHBIX U YYEOHBIX CUTYalUsAX, UCIOIb3Ys
OMOJOTHYECKNE 3HAHUS;

OPUEHTUPOBATHCA B PA3JIMYHBIX MOAXO0JAX MPUHATUA pElIeHUH (MHIUBUIYaJIbHOE,
MPUHITHE PELICHUs] B TPYIIIE, IPUHITHE PELICHUI rPpyIoil);

CaMOCTOSITEIbHO COCTaBIIATh AITOPUTM pPEIICHUs 3a/ayd (WM €ro 4acTh), BHIOMpATh
croco6 penieHust ydeOHOM OMOJIOTrMYeCcKON 3a/1auu ¢ Y4ETOM UMEIOLIUXCSI pECypCoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUPOBATh Ipe/jlaraeMble BapHaHThl peLICHUM;
COCTaBJISATh IUIaH JAEUCTBHM (TUIaH peaju3aldyd HAMEUEHHOTO alropuTMa pelleHHus),
KOPPEKTHpPOBaTh  IPEMJOKEHHBI  alrOpUuT™M €  Y4€TOM  IIOJYYEHMS  HOBBIX

OMOJIOTUYECKUX 3HAHHUI 00 M3yuyaeMOM OHOJIOTHYECKOM OOBEKTE;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CamokoHTPOJIb (pediekcus):

BIIAJIETh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHUBAIINH U PEIICKCUU;

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TIPEJIarath IjiaH € N3MCHCHUS;

VYHUTBIBATh KOHTEKCT W TPEIABUICTH TPYMHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH
pelieHnn y4eOHON OMOJIOTMYECKOM 3a/jadyu, aJalTHPOBaTh PEHICHUE K MCHSIOITUMCS
00CTOSTEILCTBAM,

OOBSICHATH MPUYMHBI IOCTIKECHUS (HEIOCTIKECHUS) PE3Y/IbTaTOB JICATEILHOCTH, 1aBaTh
OIICHKY TMPUOOPETEHHOMY OIBITY, YMETh HAXOAWTh IO3UTUBHOE B IPOHU3OIICIICH
CUTYallUu;

BHOCUTH KOPPEKTHUBHI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHHBIIUXCS CUTYaIlU, YCTAHOBJICHHBIX OIMTUOOK, BOSHUKIIINX TPYAHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yjIbTaTa MU U YCIOBHIM.



OMOILIMOHATbHBIA MHTCIICKT:

¢ pasiM4aTrb, HA3bIBATb U YIIPABJIATH cOOCTBEHHBIMH OMOLUAMU U SMOIIUAMU JPYTUX;
¢ BbIABJEATH U aHAJIU3UPOBATH IIPHUYHUHBI 3MOHPII>1;

* CTaBUTbH ce0sl Ha MECTO APYroro 4el0BeKa, IOHUMAaTh MOTUBBI M HAMEPEHUs APYToro;

*  peryiuMpoBaTth COocOo0 BbIpAaKEHUs YMOLUH.

* Ilpunsrue ceds u Apyrux;

* OCO3HaHHO OTHOCHUTKCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHUIO;

* IpHU3HABaTh CBOE MPABO HA OLIMOKY U TaKOE e MIPaBo APYroro;

*  OTKpPBITOCTb ce0O€ U IpYruM;

* 0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIHMPOBATH BCE BOKPYT;

* OBJIAZIETh CHUCTEMOH YHHMBEpPCAIbHBIX YUYEOHBIX PErYISITUBHBIX JEMCTBUHN, KOTOpas
obecrnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULIUSA
JIMYHOCTHU), U KMU3HEHHBIX HABBIKOB JMYHOCTHU (YHpaBlieHUs] cOOOM, CaMOANUCIUILINHBL,
YCTOWYUBOTO TIOBEICHHUS).

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS ITPOTrpamMmbl B
MO3HABATEIHHON (MHTEIIEKTYalbHOM) cdepe:

- TpuOOpEeTEeHHE OMbITa WCIONH30BAHUA METOJO0B OHOJOTHYECKOH HAyKH C IIENBIO
U3y4yeHus OUOJOTUYECKHX OOBEKTOB, SBJICHUH U TPOILIECCOB: HAONIOJEHUE, OMHCAHUE,
MPOBEJICHUE HECIOKHBIX OHOJIOTHYECKUX OIBITOB W JKCIEPHUMEHTOB, B TOM YHCIE C
WCIOJIb30BAHMEM aHAJIOTOBBIX U IIU(PPOBBIX OMOJIOTHYECKUX TPUOOPOB U HHCTPYMEHTORB;

- (opmupoBaHHe yMEHHS HMHTETPUPOBATH OUOJOTHMYECKHE 3HAHHUS CO 3HAHUSAMU U3
IpYyTux y4eOHbBIX mpeamMeToB ((pu3uku, XUMHUH, reorpapuu, UCTOPUH, OOIIECTBO3HAHUS U T.
1.);

- ¢opMHpOBaHWE YMEHHU pemarh ydeOHbIE 3aJauyd OHMOJOTHYECKOTO COJIepIKaHUS,
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, MPOBOJUTH KAYECTBEHHBICE M KOJIMYECTBEHHBIE
pacueTsl, IeJaTh BBIBOIbI HA OCHOBAHUH TMOJIYYCHHBIX PE3YIbTaTOB;

- (dopMupOBaHUE YMEHUS TUIAHUPOBATH Y4eOHOE HUCCIIEOBAHNE WM TPOSKTHYIO padoTy
C y4ETOM IIOCTaBIICHHOW Ienu: (HOpMyIUpoBaTh MpOOJIEMy, THUMOTE3Y M CTaBUTH 3aJadu
WCCIICIOBAaHUs, BBIOMPATh aJCKBATHO ITOCTABJICHHOW IIEJIM METOABI, JiejaTh BBIBOJBI I10
pe3yabTaTaM UCCIICOBAHMUS WA IPOSKTHOU I TEIHHOCTH,

- ¢opmHpoBaHHE MHTEpECca K YIIyOJICHHIO OMOJIOTHYECKUX 3HAHUM (TipennpoduiibHas
MOJArOTOBKAa M MpOQecCHOHaIbHAsi OpUEHTalus) M BbBIOOPY OMONIOTMHM Kak Npo(UIbHOTO
mpeaMeTa Ha CTYNEHU CPEAHEro MOJHOro obpaszoBaHus Ay Oyayuied mpodeccHoHaIbHOM
JeSITEIIbHOCTH, B 00OJAcCTH OWOJOTHH, MEIWIIMHBI, JKOJIOTHH, IICUXOJIOTUU, BETEPUHAPHH,
CEJIbCKOT'0 XO035MCTBA;

- BJQJICHHE HaBBIKAMH pPabOTHl ¢ WH(GOpMAIMEH €CTeCTBEHHO-HAYYHOTO COJICP KAHMS,
NPEICTaBIEHHONW B pa3HOW ¢opme (B BHUAEC TEKCTa, TaOIMYHBIX NAHHBIX, CXeM, I'pauKOB,
auarpamMMm, MOJIENe, W300pa)KeHUi), KPUTUYECKOTO aHaln3a WH(OpMAIMM U OICHKU €€

JOCTOBEPHOCTH;



- yMEHHE HHTErPUPOBATh OHOJIOTMYECKHWE 3HAHUS CO 3HAHUSAMU JAPYTHUX YYeOHBIX
MPEAMETOB; HMHTEPEC K YriayOJIeHHI0 OWOJOTUYECKMX 3HAHUH M BBIOOPY OHOJIOTHMH Kak
npopUIBLHOTO TMpeaMeTa Ha YpPOBHE CpPEAHEro oOmero oOpa3oBaHus I Oyaymien
po¢eCCHOHATBHOMN AEATEIHFHOCTH B 00J1aCTH OUOJIOTHH, MEIUIIMHBI, YKOJIOTUH, BETCpUHAPUH,
CEJIBCKOT0 X0351CTBA, MUIIEBOM MPOMBIIIJIECHHOCTH, IICHXOJIOTHH, UCKYCCTBa, CIIOPTa - UMETh
YETKUE TIPEJICTABJICHUS O MATEPUATMCTHUYECKOW CYIIHOCTH TEHOMOB >KMBBIX OpPTraHHU3MOB U
pEryJsilnio UX paboThl;

- 3HAaHHE OCHOBHBIX (PAKTOPOB OKPYXAIOIIEH Cpelbl, BIMSIONIMX Ha pPa3BUTHE U
CYILIECTBOBAHHUE KUBBIX OPraHU3MOB, aIalTalluil K (pakTopam OKpY>KaroIliei cpeibl;

- 3HAHWE OCHOBHBIX IIOAXOJOB OHMOTEXHOJIOTHH, HCIOJb30BaHUS €€ JOCTH)KCHUM B
COBPEMEHHON KU3HM YENOBEKa, OCOOCHHOCTH HCIIOJIb30BaHMS >KUBBIX OPraHU3MOB s
MIPOU3BOJICTBEHHBIX HYK]I YEIIOBEKA;

- 3HaHWE OCHOBHBIX ITOJIXOJOB CEJICKIMH M OHOTEXHOJIOTHH KYJIbTYPHBIX pPAaCTCHHM,
XapaKTEepU30BaTh TEHETUYECKH MOIU(DHUIIMPOBAaHHBIC PACTCHHS, ONEPUPOBATH IOHSATHSIMH,
ruOpuan3anus, OTAAJICHHAs  T'HOpUIM3aIlis, HCKYCCTBEHHBIH  OTOOp,  TETEepO3WC,
TpanchopMalus, MyrareHes, reHeTUU4eCKoe peaKTHPOBAHNCE;

- TMOHMMAaHHE MOJCKYISPHBIX MEXaHHU3MOB pealn3allii HACICACTBEHHON HH(POPMAITUU U
yMEHHE CBOOOJHO ONEPHPOBATh OCHOBHBIMH IOHATHSIMH MOJICKYJISIPHOW OHOJIOTHMH H €¢
COBPEMEHHBIX HAMPABJICHUN — F€HOMHUKH, METar€HOMUKH, TPOTEOMHUKH;

- 3HaHWE OCHOBHBIX 3a00JICBAaHUN YEIOBEKA, MEXAHHU3MOB WX Pa3BUTHsI, CIIOCOOAX UX
JTUArHOCTHUKH M JICUCHHS,

- (dopmMupoBaHUE YMEHHS HCIOIH30BaTh MOHATUMHBIA anmapaT U CUMBOJIMYECKUN SI3BIK
T€HETUKH, TPAaMOTHOE TMPUMEHEHUE HAyYHBIX TEPMHHOB, MOHSTHH, TEOPUMH, 3aKOHOB A
00BACHEHUST HAOIIOAAEMbIX OMOJIOTMYECKUX OOBEKTOB, SIBJICHUN M MPOIECCOB, TTO3BOJISIOIINX
3aJI0KUTh (PYHJAMEHT HAyYHOTO MUPOBO33PCHHUSI.

B nieHHOCTHO-OpHEHTAITMOHHOM cdepe:
- 3HaAHHUE, YTO MPUMCHCHUE COBPEMEHHBIX TEXHOJIOTHH MOJICKYJISIPHOW OMOJIOTHH MO3BOJISICT
YCIICNIHO peliaTh TaKHe 3JI000JHEBHbIC MPOOJIEMbI, KaK OXpaHa OKPY)KAIOLIEH Cpepl,

COXPAHEHHME 310POBbs YEIOBEKA, KOHTPOJIb U BOCCTAHOBIIEHUE DKOCUCTEM.
TEMATHUYECKOE INTAHNPOBAHUE




Monynb «Kak >KMBOTHBIE U pacTeHHUs! MPUCITOCAOIMBAIOTCS» (IBOJIIOIMOHHAS IKOJIOTHS) 5-6

knaccol (34 gaca)

Temsbl OcHOBHOE cojiep>KaHue JledarenbHOCTh
HIKOJIbHUKOB
1. Mbi  uccnegyem| CBOICTBa M CTPOCHHE KUBBIX UccnenoBarensckue paboTh

YKUBBIE OOBEKTHI (6 1)

OpraHWU3MOB (CTPOCHHUE KIETKH).
Bun, oco0b - opranu3m Kak enuHas
cucreMa. AnanTaruu
(mpucnioco6nenus). [lonstue
roMeoCTa3a )KHBOT'O OPTaHU3Ma.
CriocoOslI ero nojaepxKaHusl.
OrpanndeHuss MOP(HOIOTHIESCKUX U
(M3HOJIOTHIECKUX aJIallTaIUi.
[Touemy opraHU3MbI HE CTAHOBSITCS
OSCKOHEYHO OOJIBIITIMU,
MaJICHbKAMU, BCESTHBIM.

«Bce nu (cuHUIBI, OETKH,
Oepe3bl U T.J1.) OJJUHAKOBBIC?
doTtoxBecTy.

[IpakTyeckas pabota
«CocTaBiiieM KHUTY PEKOPAOB
pacTeHui u KAUBOTHBIX|

HAIICTO Kpas».

2. Bausinue
OKpYKaromieu cpeapl Ha
YKUBBIE OpraHu3Msl (12

4)

DaKTOPbI OKPYKAIOIIEH CPEIbI
(abmoTHnueckue, OMOTHUYECKHE,
anTponoreHusie). [Ipumepsr
abmoTHUecKuX (GaKkTopoB,
OKa3bIBAIOIIUX OCHOBHOE BIIUSIHUE
Ha )KU3HEACITCIIEHOCTh JKUBBIX
OpPTraHW3MOB: TEMIIEPATypa, CBET,
BJIAXKHOCTb. OCHOBHBIE
3aKOHOMEPHOCTH TTPUCTIOCOOICHUS
YKUBBIX OPTaHU3MOB K
abMoTHYEeCKUM (haKTOpam.
[Tpucnocobnenus: K OCHOBHBIM
abnoTu4YecKuM (akTopam:
TEMIEPaTypa, BIAXXHOCTh U CBET.

[IpakTrueckoe 3aHATHE
«BeT u Tero» (KyOuKu
JbJa B3BECUTD, MTOJIOKHUTH B
yamku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTh
3aHOBO - KTO OBICTpEe
pacrasii).
[IpakTuyeckoe 3anstue «4ro
pacTBopsieTCs B BOZE»
(axcniepumenT «Kuakui
nomy). [IpakTuueckoe
3ansTre «uddysus
BEILECTB B BOJI€ (PACTBOPHI)»,
«JIBM>KEeHHE PacTBOPOB MO
LBETKY».
[Ipaktnueckoe 3aHsTue «Jlen
iaBaer B Boje (aiicOeprw,
3aMep3aHue BOJIOEMOB)».
[IpakTueckoe 3ansatue «Jleg
pU 3aMep3aHUU




pacmmpsiercs» (pa3pyllieHue
KaMHs (TOYBOOOpPA30BAHUE),
3aMep3aHue KIIETOK).
[IpakTuyeckoe 3aHsATHE
«Ily6a» (kyOuku b1
3aBEpHYTH B pa3HbIN
MaTtepHall, B3BECUTh).
[IpakTrueckoe 3aHATHE
«IIurmeHTH (MOXHO
pa3genuTh Ha BaTMaHe
KpacHuTeIH U3
(doMacTepoBy.
[Ipaktuyeckoe 3ansatue «Kax
KUBOTHBIE TUIABAIOT B BOJIE»
(OKCTIepUMEHT C MHUIMETKOMN).
UccnenoBarensckue paboTh
«Bnusiaue cera (Teria,
BJIQXKHOCTH, COCTaBa MOYBHI)
Ha PAaCTCHHS B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
YCIOBHSIX» (Ha TOCTYITHOM
Matepuae).

3. B3aumoneiicteus

PKUBBIX OPraHU3MOB
(4 1)

buotnueckue dakTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS

MCXKBHUAOBBIX B3aUMOOTHOIICHUM.

KosBomtonus (XUILHUK-KEPTBA;
Napa3uT-x03s1H) DBOIIOLHUS
CTpaTeruii 10O0bIBaHUS TTHIIH.

ConmanbHOCTh. Bujibl- BceneHIIbI.
[Iepeuenp pacTeHuii- BpeauTenei.

UccnenoBarensckas pabora
«Habmronenus 3a
B3aUMOOTHOILICHUSIMU
KUBOTHBIX TP JOOBIBAHUH
UM (KOPMYIIKA JUTSI TITHIL,
JUTSI TOPOJICKUX MIIUA CEITbCKUX
KUBOTHBIX). BeOkamepr».
UccnenoBaTrenbckas

pabota

«PacnpocTpaneHue BUI0B-
CHUHAHTpPOIIOB B HalleH
MECTHOCTH




4. Yeq0BeEK B KU3HU
pacTeHUN U KUBOTHBIX?
(69)

AnTponorenssie paxkTopsl. [IpaBna
JIU, YTO NMEPBOOBITHBIE JIIOH KUIN
B TAPMOHHHU C NIPUPOOM.
OpoMalHuBaHUE U IPUPYYEHUE
KUBOTHBIX M PAaCTCHHI. 3aueM
criacaTh BBIMHUPAIOIME BUIBI, KaK
910 nenath. KynbTypHble pacTeHus
U uX aukue npeaku. [louemy BaxxHO
UX coxpaHsATk. PazHooOpazue
KYyJIbTYPHBIX PACTEHUN U UX
3HAYEHUE B )KU3HU YEJIOBEKA.
Kpacnas kHura Bamen TeppuTOpHH.
Oco060 oxpaHseMble TEPPUTOPHH,
3anoBeHUKH Poccun u mupa.

[IpakTuyeckas pabota
«Pa3HooOpaszue KylnbTypHBIX
pacTeHHi B BallleM PErHOHE.
UccnenoBarennckas paboTa
«BnusiHEE aHTPOTIOTeHHBIX
(dakTOpOB Ha pa3BUTHE
pacTeHul B
ropojie/HaceIeHHOM
ITYHKTE.
DKCKypCusl/TpakTUUYECKast
pabora «OOIIT B Baiem
pPETHOHE - YHUKAILHBIC
00BEKTHI MPUPOJIBI.

5. Dkonoruveckue buocdepa - ogHa u3 Bakaemmx  |McciaenoBaTenbckue  pabOTHI
Hut (6 9) o6omnouek 3emnu. Yto Takoe «DKOJIOTUYECKHUE HHUIIU
«IKOJIOTUYECKHE HUIIIN» U KaK OHM [BOKPYr TeOs - ONHCaHHE
dhopmupyrotcsa? @opmupoBaHue dakTopoB OKpY’KaroIiei
3HaHUH 110 OMOPa3HOOOPA3HIO cpenbl». HccrnemoBarenbckue
KU3HEHHBIX (DOPM, MOBEIECHUYECKUX |[pabOThI
MPUCTIOCOOJIEHNUH, «DeHonornueckue
MoAU(UKAITMOHHAS U3MEHYUBOCTD | HAOIIOICHUS.
(Ha 6a30BOM ypOBHE).
PacturennHbIe COOOIIECTBA U UX
TUIbL. Pa3BuTHE U CMEHBI
PaCTUTENBHBIX COOOIIECTB.
Moaynbs «OCHOBBI pacTEHUEBOICTBAY 7-8 Kiacchl (68 4acon)
Tembl OcHOBHOE coAepKaHUE JledarenbHOCTh
IIKOJIbHUKOB

Tema 1. BBenenue B
pPacTeHUEeBOJICTBO (2 4)

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (h)aKTOPBI BBIPALTBAHUS
pacrenuid. Mcropus pa3Butus
arpoOXMMHYECKUX 3HAHUN (pabOThI
M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. Jlokyuaesa, K.A.
Tumupsizena, [1.A. Kocteruesa, /[.H.

[TpakTuyeckas pabota
«bouxa JInbuxa.




[IpsiHumIHKMKOBA, U Ap.).

Tewma 2.
ATpOoTeXHUYECKUN
dKCIIepUMEHT (6 )

[IpaBuna noctaHOBKH
arpo3kcnepuMeHToB. [TocranoBka
9KCIIEPUMEHTOB C PACTCHUSAMU.
Br160p Temsl, cocTaBieHne
TUIOTE3bI, LIEJIN U 3a7a4
9KCIIEPUMEHTA 10 BBIPALUBAHUIO
pacTeHN B KOHTPOJIUPYEMOU
cpene. KoHTpoau, mOBTOPHOCTH,
MIPOBEJIEHUE IKCIIEPUMEHTA.
[InannpoBaHue dKCIIEPUMEHTA.
OreHka pe3ysbTaToB
AKCIIEPUMEHTA.

OcBoEHHME TEXHOJIOTHH
KPYTIJIONOJJMYHOTO BBIPAILMBAHMS
CaJIaTOB U MUKPO3€EJICHU B
KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX
YCIIOBUSIX.

HccnenoBarenbckas padboTta
«DakTopHI, BIHUSIONIAEC HA
popacTaHue CeMsH (POCT
IIPOPOCTKOB)».
[Ipaktraeckas padora «Coop
YCTaHOBKH JIJIS
BBIpANIUBAHUS PACTCHH B
KOHTPOJIUPYEMBIX
YCIIOBUSX.

Tema 3. Pomnp
XHMHYECKHUX DJIEMEHTOB
B MUTAaHUH PACTCHUI
(20 )

Bopa. PactBop. BeITsiKKa. AHHOHBI,
KaTHOHBI, 3JIEKTPOIIPOBOAHOCTD U
pH pactBopa. Ponb xXuMHuieckux
3JIEMEHTOB B MIUTAHUU PACTCHUM.
[TonyueHne nUTaTENIbHBIX BEILIECTB
pacTeHusIMU. Y 10OpeHus:
OpraHN4YeCKUe, MUHEPAIbHBIE,
MUKpoOuoiorudyeckue. Tumbl
MATaHUs pacTeHuii. Bo3aymHoe n
MUHEpaJIbHOE (KOpPHEBOE) MUTAHUE
pacteHuid. TpaHCOPT MUTATEIBHBIX
BEIIECTB PACTCHUI: BOCXOSIIUN U
HUCXOISIIINN TOK. BaxkHel1me
KanuitHbie, (ochOpHBIE U a30THHIE
ynoOpeHus, ux cBoicta. [Ipocteie
U CJIOXKHBIE YJI0OpCHHS.

Poct u pasBuTue pacteHuit: sTamnsl
OHTOT€HE3a, (PAKTOPHI, BIUSIOIINE
Ha POCT PacTEHHI: CBET, I'yCTOTa
Moca/IoK, MUTaHue, CyocTpar.
OcobeHHOCTH MTUTaHUS

[IpakTuyeckas padota
«CxeMbl TUTaTeNbHbIX
pacTBOpOB. Pacuer 103
yInoOpeHuit It
MUTATEIbHBIX PACTBOPOBY.
[TpakTuyeckas pabota
«ITpaBuita cmMemBaHus
ynoopenuit» [lpaktuueckas
pabora «Ilutanue pacTeHwmii:
TEXHOJIOTHSI TPUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB JJIS
Pa3HBIX KYIbTYp».
[TpakTuyeckas pabota
«MOHUTOPUHT
MUHEPaIbHOTO MUTAaHUS
pacTeHum».

[TpakTuyeckas pabota
«PacturenpHas
JTUArHOCTHKA.
UccnenoBarenbckas padboTa
«O11eHKa COCTOSTHUSI
KOMHATHBIX PacTCHUH,
pacTEeHHMI HA MIKOJBbHOMN
TEPPUTOPUH,




pacTEHNi a30TOM. A30T H €TI0
3HAUEHHWE B XKW3HU PACTEHHH,
@opMEI a30Ta U UX
MPEeBPALUEHHE B NOUBE,
Hctounuku docdopa wist
pacTeHus. 3HaueHue
docopconeprammx
COCAMHEHUH B KNETKE, Ponb
MAKPO3PTUYECKHUX COCIHUHEHUHN
(hocgopa B IHEPreTUUECKOM
oOMEHeE.

Bausuue kanus Ha Qusnueckie
CBOICTBA NPOTOINA3MBIL, HA
(EpPMEHTHI YINEBOAOPOAHOIO
oOmeHa, cuHTe3 OeNKoB U ap.
Pounb kanus B noaaepxaHuu
MOHHOTO 0anaHca B TKAHAX, B
poleccax CaMOPEryJisiLUM.
Perynaropuas n
CTPYKTypooOpa3oBarenbHas
pPOAb Kanbuua. Yyactue B
00pa3zoBaHUK KJIETOHHOM
CTEHKW, NOAAEPKaAHW 1
CTPYKTYpPbl MeMOpaH u
perynsimnsg ux NpoHULAEMOCTH.
3HayeHHe MarHus B
MeTadoNnu3Me pacTeHUH,
MarHuii B cocTagre xnaopoduiinia,
CXOACTBO XJopoduina u
reMOrI00UHa Kak
CBUJIETENBCTBO CAMHCTBA
OPraHUYeCcKOro MUpa.

Cepa 1 €ro OCHOBHEIE
COCZIMHEHHUS, UX POJIb B
CTPYKTYPHOW OpraHn3auuu
KJIETKH, YYacTUE B
OKNCINTENLHO-
BOCCTAHOBUTEJILHBIX PEAKIUIX
MUKpPO3TIEMEHTHI.
[Tpencrasienns o ponu
MHKPO3JIEMEHTOB B
MeTadONN3Me PACTCHHH,
OcobEHHOCTH NTOCTYIUIEHUS
MHUKPO3JIEMEHTOR B PACTEHUS,
CHHEPIY3M U AHTarOHU3M

yCTAaHOBKA ITPUYXH
NaTOIOrHYCCKHUX
COCTOSIHUH (ITpy
HAAUWH Y.
Hccnenosarensckas
padoTa «OueHka BINsSHUS
Pa3IIMYHbIX 3JIEMEHTOB HA
COCTOSIHHUE PACTEHUH
(COCTaBIICHHUE PA3IMYHBIX
NOAKOPMOK )».




3JIEMEHTOB MUTAHUS PACTCHUM.
PactuTenbHas 1uarHocTuka u
METOABI UACHTU(PUKAITIT
HeJloCcTaTKa/M30bITKA DJIEMEHTOB
ITUTAHMS.

Tema 4.
PeryisTopsl pocra
pacTeHUH. Jamumra

pactenuii (4 1)

[TonsaTHE O perynsaTopax pocra
pacteHuil. CTUMYJISTOPHI poCTa -
(hUTOrOpMOHBI (AYKCHHBI,
ruOOepeTMHBI, IUTOKUHUHBI).
MHrnéuTopsl pocTa pacTeHUIA:
1. mpupoaubie (abcum3oBas
KHCJIOTa U HEKOTOphIe (PEeHOIBHBIE
BEIECTBA (MKyMapoBas, KOpUUHasi,
CaIMIUIIOBAsT KUCIIOTHI).
2. cuHTeTHYeCKne (MOp(aKTHHEI,
peTapaaHThl, 1e(OTUAHTHI,
JIECUKAHTBI, TEPOULIHIBI).
OUTOMOHUTOPHUHT U OIICHKA
COCTOSIHUSI PACTCHUH.
CoBpemMeHHBIE CITOCOOBI
MOHHUTOPHHTA.

3anuTa pacTeHUM OT BPEIUTEINCH:

OCHOBBI OMOMETO/IA.

[IpakTuyeckas padbota
«DUTOMOHUTOPUHT U OLIEHKA
COCTOSIHUSL PacTEHUI.
CoBpeMeHHBbIE CTIOCOOBI
MOHUTOPHUHTA».
Hccnenoparenbckas paboTta
«BnusiHue rerepoaykcruHa Ha
npopacTtanue (pocT Ha
Pa3HBIX CTAIMIX, B PA3HBIX
YCIIOBUSIX) Pa3IN4HbIX
pacTeHun».

[IpakTuyeckas padota
«MHCcekTapuu: npaBwia u
YCIIOBHSI pa3BEICHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
recyaHasi ¥ MOYBCHHAs
KYJbTYpHbI, UX
MIPUMEHEHUE B
BBIpAIlIUBAaHUU
pactennii. PU3UOIOrUst
pacteHuii (8 4)

Bopnas, necuanast v mouyBeHHas
KYJIbTYpbI, UX IPUMEHEHHUE B
BbIpAILllMBaHWUU PACTCHUU.
[IpoBenenue BoabI B KOPHE U
cTebre pacTeHui.

Bonnblii pexuM pacTeHU:
CTpOEHHE YCTHUIL: (haKTOPBI,
BIIUSIIONINE HA UX PACKPBITUE U
3aKpbITHE. 3HAYCHUE MEXaHU3Ma
pEryJISIMUA UCTIAPEHUSI BJIaru
pacTeHUEM.

DOTOCUHTE3 - YHUKAIBHBIN MTPOIIECC
pactennii. TeMHOBasi U CBETOBAs
(ha3wl poTtocuHTE3a. 3HAUCHHE
(dboTocHHTE3a TSI JKUBBIX
opranu3moB. @akTopsl pocTa
pPacTEHUMN: BO3AYX U adpanusl.
[Tox3eMHOE IbIXaHUE PACTEHUN:
COCTaB MOYBEHHOI'0 BO3/1yXa,

razoodomex. I' a3000MeH

[IpakTuyeckas pabota
«KopneBoe naBneHue».
[TpakTuyeckas pabota
«IIpuroroBienue npenapara
YCTBHI] METOAOM CJETIKa».
Uccnenosarensckue paboTh
«BnusgHue ycrnoBui
CoAEpKaHUs paCTEHUN HA
KOJIMYECTBO YCTHUILY.
[IpakTuyeckas pabota
«DyHKIIMOHAIbHAS
JIMAarHOCTHKA PAaCTEHUH I10
AKTUBHOCTH XJIOPOTLIACTOBY.
UccnenoBarenbckas padboTa
«Omnpenenenue xyopodusia
A u b, onieHka




1p1 0ECIIOYBEHHOM BbIPAILMBAaHUU.

(hOTOCUHTETUYECKOM
AKTUBHOCTH PACTEHUIN U
(bakTOpOB, BIAUSIONIUX HA
HEey.

[IpakTuyeckas pabota
«Anspanus, CO2 u Oo.
JIpIXaHWe pacCTEHUI».
[IpakTuyeckas padbota
«/IpIXaHHME pacTEHHI: OLICHKA
WHTEHCUBHOCTH JIbIXaHUS
pacTeHul U IUIOJ0BY.
WccnenoBarensckue paboTh
«Bnusiaue cocoba
BbIpalBaHus (cocTaBa
MUTATEIbHON CMECH, CXEMBI
BHECEHMS1) Ha POCT U
pa3BUTHUS Pa3IUYHBIX
pacTEeHUI».

Tema 6. KynbTypHbie
pacTeHus.
CoBpeMEeHHbBIE ACTIEKTHI
cenekiuu (20 4)

Kak yenoBek cran ucnonb30BaTh
pactenus? CBsi3b pa3BUTHUA
IMBUWJIA3AI[MU YEJIOBEKA U
OJIOMaIllHUBAaHUs PACTEHUH.
Jomectukanus. HacineacTBEHHOCTh
Y U3MEHYUBOCTH - OCHOBHBIE
CBOMCTBA JKUBBIX OPTaHU3MOB.
N3zmenunBocTh. Busl
W3MEHYUBOCTb.

I'en -maTepuanbHbI HOCUTED
HAaCJIEJCTBEHHOCTHU U
u3MeHYMBOCTU. HykiienHoBbIe
KHUCHOTEL. Jlokann3anus
T€HETUYECKOr0 MaTepualia B
KJIETKE. JleJIeHne KIEeTOoK.
Pennmukanus JIHK. OcnoBHas norma
MOJICKYJISPHON OMOJIOTHH.
Tpanckpunuus. TpaHcasnus.
Myranuu.

OddexT OyTHUIOYHOTO TOPIBIIIKA U
TeHEeTHYECKOe pa3zHooOpaszue. Uto
Takoe reH0aHk? 3aueM COXpaHsITh
TEHETUYECKUE PEeCYPChl pacTeHUN?
OcHOBHBIE CITOCOOBI

Juckyccus

«lomecTukarnus, Bce u
pacTeHHs U )KUBOTHBIE,
KOTOPBIE KUBYT PSAJIOM C
YEJIIOBEKOM UM
oagoMarrHuBaroTca? MoxHO
JIU CUUTATh TapakaHa
0JIOMaIlTHEHHBIM
XKUBOTHBIM ?». [IpakTrnueckas
pabora «MoaudukanoHHas
U3MEHYUBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO JIEpEBa)».
[Tpaktuyeckas padota «['eH -
UHCTPYKIIHUSA 110 cOOpKe
KJIETKHU (Ha Oucepe uimu
KOHCTPYKTOPE)».
[TpakTuyeckas pabota
«MyTtanus Ha 6yTepopose
(J1r06011 0OBEKT U3
peabIayIIe paboThl, TIe
U3MEHEHNE HHCTPYKIIUH
MPUBEIET K U3MEHEHUIO
BHEIITHETO BUa OOBEKTA)».




COXPaHEHMSI TEHETUYECKUX
pecypcoB pacteHwuii (€X Situ u in
situ).

3nauenue padot H.M. Baumnosa.
3aKOH TOMOJIOTUYECKUX PSAJIOB.
L{eHTpbI NpOUCXOXKIACHUS
KyJIbTypHbIX pacteHun H.M.
Bagwiiosa u I1.M. JKykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.

I' ubpuauzamus. @opmsl 0TOOpA.
OCHOBHbBIE HAIIPABJICHUS CEJEKLINU:
YIIy4IIEHUE YPOXKAUHOCTH,
YCTOWYMBOCTHU K OMOTHYECKHUM U
abmotnueckuM (pakropam.

Ectp 1u  xu3Hb B mpoOupke?
buorexHonorus KYJIBTYPHBIX
pacTEHUH.

Kak yenoBek MoxeT
MOAU(UIIMPOBATH PACTCHUS?
['eneTnyeckoe penakTupoBaHue.
CoBpeMeHHbIE MOAXObI U
JTOCTHKEHHS TEHETHYECKOTO
pEIaKTUPOBAHUS PACTCHUMN.

[IpakTuyeckas padora no
rpynnaM «OTKyJia Ha HalluX
CTOJIax
(PYKTHI/OBOIIN/3TaKU.
[IpakTuueckas pabora
«BoIpamuBaem ropox. Kak
MPOBECTH CKPEIINBAHUE Y
ropoxay.
UccnenoBarennsckas padboTa
«BpIpammBanue pacTeHUN B
poOupke» (MOKHO
BOCIIOJIb30BaTHCS
pe3yapTaTaMy IPEeIblI Ty X
9KCIEPUMEHTOB I10
COCTaBJICHUIO MTUTATEIbHBIX
pacTBOPOB ISl paCTEHUI).
[IpakTnueckas pabora
«I'eHOMHBIE HOXKHUIIBI
(MonenupoBaHue paboThI
cucteMbl CRISP-Cas)».

Tema 7. PacTutenpHas
npoaykuus (8 u)

Hanzemuble 1 o/13eMHBIE OpraHbI
pacrenui. [ToGer u
BUJION3MECHEHHBIN TI0OET pacTeHUH.
CriocoObl pa3MHOXKEHHS paCTEHUH.
[TonsiTHE 0 KauecTBE MPOTYKTOB
nutanus. [Ipo6iemMbl KOHKYPEHITUU
OTEYECTBEHHBIX MPOYKTOB
MUTAHUS C UMIIOPTHBIMH.
JlorucTuka 1OCTaBKHU U CpEJICTBA
COXpAaHEHUS NPOJYKTOB MUTAHUS.
MUKpO3€EIICHb: MOJIE3HOCTh 151
TEXHOJIOTHSI.
XUMHWYECKUN aHAIN3 TTPOTYKIHH.
OCHOBBI CIIEKTPO(HOTOMETPHUH.
[Torenmometpust. XpomaTtorpadus.

[TpakTuyeckas pabota
«IIpenenpHO nOTTyCTUMBIE
koHueHtpauuu (1K) u
METO/AbI KOHTPOJIS
0€30MacCHOCTH PACTUTEIHHBIX
MPOJIYKTOB IMUTAHUS.
UccnenoBartennsckas padbota
«O11eHKa KayecTBa
BBIPAILICHHOW MUKPO3EJICHN
(6o cBost, 16O U3
marasuna). [Ipaktuueckas
pabota «MeTobI OIIEHKH
KAa4eCTBA PACTUTEIBbHOU
MPOJIYKLIMK: XPAaHEHUE U
COXPAHHOCTb MUTATEIbHBIX
BEUIECTBY (10 TOCTYITHOMY
000pYIOBaHHUIO).
HUccnenosareanckas




pabota «Onpenenenue
ButamuHa C MeToioM
00paTHOIr0 TUTPOBAHUS B
IJI0JaX Ha Pa3HOM CpPOKe
(cmoco6e) XxpaHeHUs».

Moayns «buotexHoorus» 7-8 Kiaacchl (68 4acoB)

Temnl

OcHOBHOE coziepKaHHe

JlesTeIbHOCTh

ITKOJIBHUKOB

Tema 1.

buorexnonorus (4 1)

[TonsTre OMOTEXHOJIOTHH. 3aUueM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM HX
IPEUMYIIECTBO TIepe]] XUMUICCKUM
cuHaTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: TTPOMBITIICHHBIC
MUKPOOPTaHU3MbI, KJICTKH W TKAaHH
pacTCHHM, JKMBOTHBIX W 4YEJIOBEKa,
OHOKaTaIu3aTopBhl.
Coipbe 151 OMOCHMHTE3a U OLIEHKA €T0
Oouosornueckoil ieHHoCcTu. OCHOBHBIE
UCTOYHUKH YTJIepoa, a3ota, Gocdopa,
MHUKpO3JIeMeHTOB. McciienoBanne
HOBBIX UCTOYHHKOB CHIPbs (BKITFOYAS
BOIIPOCHI €T0 MPEIBAPUTEIHLHON
00paboTKM), pa3paboTKa HOBBIX
HUTATEIBHBIX CPEIl, B TOM YUCIIC
BKJTFOYAOIIUX OMOCTUMYJISTOPHI U
JPYTHE JICMEHTHI YIIPaBICHUS U
ONTUMM3AIMH MPOIIECCOB OMOCUHTE3A.
MeTo1bl ONTUMHU3AINH TATATETHHBIX

cpex.

[TpakTrueckas pabora
«IIpumepsbr
IPUMEHCHHUSI
OMOJIOrHYECKHUX

00BEKTOB B TBOCH
KU3HI.

Tema 2.

MuxkpoObuonorus (12 )

[TonoxeHne NpoKapuoTOB B CHCTEME
opranndeckoro mupa. Ctpoenue
OaKTepUATLHOMN KIETKH.
Knaccudukanus 6akrepuid.
Mopdonorus 6axrepuii. [Ipocteie u
CJIO’KHBIE METOJIbI OKPAITHBAHHS
OaxTepuii. PU3nMONOTUs OAKTEPUIL:
NUTaHUE, IbIXaHUE, POCT
pa3MHOXKeHHE. 3HAKOMCTBO C JJOMEHOM
Apxeu (3KCTpeMO(PHUIBHOCTD,
0COOEHHOCTH CTPOCHUS KIICTKH).

[IpaxTuka.
Jlaboparopnas pabota
«DUKCUPOBAHHBIE
npernapaThl OaKTepHid.
Onpenenenne GopMsl
NPEJIOKEHHBIX KYIbTYP
MUKPOOPTaHHU3MOB,
UCIIOJIb3Ysl IIPOCTON METOJ
okpacku». JlaboparopHas
paborta «OnpeneneHue
THUIA




MoOJI0YHOKHCIIOE ¥ CIIUPTOBOE
opoxenue. PotorpodHbIe U
XeMOTpo(dHBIC OaKTEpUH.
KuneTtnueckoe onvcanue mporecca
pOCTa MEKPOOPTaHU3MOB.
DKCIOHCHIIUATbHASI MOJICITh POCTA.

Kunerrka rubenu MUKpOOpPraHU3MOB.

[TaTorennsie 6akrepuu. Yymnas
Najgo4yKa U 4epHasi CMEPTh, OOTYIH3M,
CTOJNOHSIK, TyOepKyne3. cropus
00pbOBI C OaKTEpUaTbHBIMU
uHpekuusimu. Boiina
OECKOHEYHOCTH: aHTUOMOTUKHU
MpoTHUB OakTepuii. MexaHU3MBbI
JIEUCTBUI aHTUOMOTUKOB.
MexkiieTouHasi KOMMYHHKaLUS
OakTepuii. YyBCTBO KBOpYyMa.
[IpuMeHeHre OaKTEpUil YEIIOBEKOM.
Kunernueckoe onvcanne OMOCUHTE3a
MPOIYKTOB MUKPOOPTaHU3MaMHU.
bakrepuu, KOTOpbIE MOTYT pa3jaraTh
ITACTHK.

Mukpoopranns3msl B
arpoOMOTEXHOJIOTUH.
HckyccTBEeHHBIE accollaluu
pacTeHuil ¢ MUKPOOPTaHU3MaMH
KJIETOYHOW CTEHKH METOJ0M
okpamnBaHug 1o ['pamy» (npu
HAJIM4YUU peakTuBoB). JlabopaTopHas
pabota «IIpurorosnenue
MPUKU3HEHHBIX TIPEnapaToB
MOJIOYHOKHUCIBIX OaKTEPHil».
JlaGoparopnass pabGota «Iloces
CMbIBa ¢ pyK Ha vamku lleTpuy».
JlaGoparopHas pabota
«BpineneHne  4UCTOM  KYJBTYpBI
OakTepuii. Meron  pa3BElCHHIA.
MeToa UCTOLIAOMIETO IITPUXAY.
JlabopaTopHast paboTa
«Mopddonornyeckast
XapaKTEepUCTUKA

BBIJICJIEHHOM YHCTOM

KYJIbTYPHI:

XapaKTEePUCTUKA

KOJIOHUH, (hopma

OakTepuit, TUM

KJICTOYHOU CTCHKH.
JlaGoparopnas pabota
«CpaBHeHHE pocTa
MHKPOOPTaHU3MOB Ha
yamike 0e3 U ¢
no0aBieHUs
AHTUOMOTHKOBY.
HccnenoBarenbckas
pabora «Ilouck
MUKPOOPTaHH3MOB
o0Iagaronmx
AHTArOHUCTUYECKOM
AKTUBHOCTBIOY.
HccnenoBaTenbckas
paborta «Brinenenue
MOJIOYHOKHCIIBIX
OakTepui,
HCCIICIOBAHNE X



AKTUBHOCTH.
UccnenoBarenbckas
paborta «Brinenenue
OaxkTepuil MOJIE3HBIX JIJIS
pacTEHUIN».

Tema 3.
DyKapHOTUUYECKHE
OpTaHW3MBI B
OMOTEXHOJIOTUU
(TuTecHeBBIC TPUOBI,
TIPOKIKH,
Boziopociu) (12 1)

[InecueBbie TpUOBI IPOIYLIEHTHI
OMOJIOrMYECKH AKTUBHBIX BEILIECTB
OO6m1as xapaKTepUCTUKA JIPOXIKEN
caxapomuuetos. Mcropus
WCIIOJIb30BAHMS IPOAIKEN B
TPaAULIMOHHON OMOTEXHOJIOTHH.
TexHomornu BUHOAEIHS U
xJieboTeueHus1, ClelHalIn3upOBaHHbIC
pacsl 1posxokeit. Metaboausm
JpoXKen. Peakius cnupToBOTO
Oposxenus. [lomydyeHre BTOPUUHBIX
MeTabOIUTOB B JIpokxKax. [poxoku
KaK MPOAYLEHThl OMOTOILIHB.
[Tonyuenue 1ieneBbIx OCIKOB B
JIpOAOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHHUS Y IPONIKEH,
3HAUYECHHE U3YUYCHHS] MUTO3a U
LUTOKUHE3a U1l ONITUMHU3ALNH
MIPOLIECCOB KYJIbTUBUPOBAHUS
JIPOKKEBBIX IITAMMOB, TOHUMAHUS
IPUYMH NATOTEHHOCTH JPOAOKEN 1
rpuOOB, MOMCKAa MULIIEHEHN
GyHrUuMa0B U pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX MPENapaToB.
Bomopocnu - mepcneKTUBHBIN 00BEKT

JUJISl IPOU3BOCTBA OEJIKa U YTIIEBOJIOB.

buoTrexHoJIOrHYeCcKrue METOIbI
OUYHCTKH TBEPIBIX, KUIKUX OTXOJOB U
ra3000pa3HBIX OTXOI0B IIPOU3BOICTB.
Crounble BoAbl. CXEeMbI OUYHUCTKH.
buodunbTpsl, a3poTeHKH,
METaHTECHKHU, OKCUTCHKHU. AKTUBHBII
WJI ¥ BXOJIINE B HETO
MUKpOOpranu3Msl. Mcnonbs3oBanue
BOJIOPOCJICH B OUUCTKE CTOYHBIX BOJI.

Jlaboparopnas pabora
«IToncuer xneToK
IPOKIKEN B Kamepe
I'opsieBay.

JlaGoparopnas pabora
«ObHapyxeHue
MPOJYKTOB CIIUPTOBOTO
OpOKEeHHUS: STUIOBOTO
CIUPTA U YTIIEKUCIIOTO
razay.

JlaGoparopnas pabora
«Habmronenue
Pa3MHOXKEHHUSI IPOMOKEBBIX
KIIeTok». [IpakTnueckas
pabota «Ilonyuenue
TBOpora u kedupa Ha
OCHOBE MOJIOYHOKHCIIBIX
OakTepuit». [IpakTudeckas
pabota «OCHOBHBIE BUIBI
KBaca 1 Ux
XapaKTEPUCTUKA»
«poxxu n
MOJIOYHOKHCIIbIE
OakTepuu, IpUMEHsIEMbIE
JUTs IPOU3BOJICTBA KBACay.
[TpakTuueckas padboTa
«CpaBHUTENbHBIN aHATN3
pa3BUTHUS JPOKKEN B
a’pOOHBIX U aHAIPOOHBIX
ycaoBusix». [Ipaktnueckas
pabota «MeTobl OIEHKH
CBOJCTB

XJ1Ie0OTIeKapHBIX
JIPOAKEN.

OcobenHocTH
MIPUMEHEHUS




MIPECCOBAHHBIX, CYIICHBIX
Y MHCTAHTHBIX JIPOAOKEID.
UccnenoBarenbckas
pabora «BnusHue
(U3UKO-XMMUYECKUX
(akTOpOB HA KAYECTBO
OMOTEXHOJIOTUYECKOM
NpoayKuuu (KBac, kedup,
CBIp, XJI€0 U Jp.)».
Hccnenosarenbckas
paborta «Bnusinue
(UBUKO-XUMUYECKUX
(bakToOpoB Ha pPOCT
Boxopociu (Chlorella
vulgaris)».

Tema 4.
Hacnencreennas
nHpopmanus (8 )

HacneactBeHHOCTh M U3MEHUYMBOCTb -
OCHOBHBIE CBOMCTBA JKUBBIX
opranu3sMoB. I3MeHunBOCTh. Bujibl
M3MEHYHMBOCTb.

['en -maTepuanbHbIN HOCUTED
HACJIEICTBEHHOCTH U M3MECHUYUBOCTH.
HykneunoBbie kucinoThl. Jlokanuzamus
TEHETHYECKOr0 MaTepralia B KIIETKE.
Henenue knerok. Permmukanus JIHK.
OcHOBHas1 1orMa MOJIEKYJISIPHON
6uonoruu. TpaHCKpUIIIHS.
Tpaucnauus. Myranumu.

[IpakTuueckas padora
«MoaundukanmronHas
U3MEHYUBOCTbH (JTUCThS,
UTOJIKU C OJTHOTO
JiepeBa)y.

[IpakTuyeckas pabota
«I"eH - UHCTPYKIIHS TIO
cOopke KieTku (Ha Gucepe
WJIH KOHCTPYKTOPE)».
[IpakTuyeckas pabota
«MyTtanus Ha 6yTepopose
(1106011 0OBEKT U3
npenbiayiei paboTsl, rae
U3MEHEHHE UHCTPYKINH
HpPUBEJET K U3MEHEHUIO
BHEIIIHETr0 BU/1a
00BeKTa)».

Tema 5.
Bupyconorus (6 1)

ITonoxeHune BUPYCOB B CUCTEME
opranuueckoro mupa. CTpykrypa u
XUMHYECKHI COCTAaB BUPYCOB.
Knaccudukanus Bupycos.
Penponyxuus Bupycos. Bupycer -
BO30YyIUTENN NH()EKIIMOHHBIX
60se3Heil. OHKOBUPYCHI.
Bbakrepuodaru: crpoenue,

IIpocmotp
JOKYMEHTAJIBHOTO (priIbMa
o Bupycax. [Ipaktnueckas
pabota. «Meton
pasBeCHUN.
[IpakTnueckas pabora.
«TutpoBanue
OakTepruodaron.




CBOMCTBA, IPUMEHEHHUE.
buonoruueckue MeToapl 60pHOBI €
BHUpYyCaMH.

Tewma 6. ['ennas
WH)KCHEPHSI U
ouoTtexHonoruu (8 4)

OcHoBBI TeHHOM nHXXeHepuu. Bektopa.
Cnenuduueckue GepMeHTHl OaKTEpHit.

buoTtexHomoruy mpoaykiuu 6€IKOB B
OakTepuaIbHBIX KyJbTypaX.
JlocTr>KeHUs TeHHOM MHKEHEPUU U
ounorexunonorun. CRISPR/Cas —
cUcTeMa aJaliTUBHOTO UMMYHHUTETA
Oakrepuit u apxeit. I'MO. Metoabl
nosyaenus ['MO.

[IpakTuyeckas padbota
«OHIOHYKJIEAa3bI
pectpukiuu (padora ¢
HYKJIEOTUAHBIMU
NI0CIIEI0BATEIBHOCTIIMHU
Ha Oymare)».
[IpakTnueckas pabora
«I['eHHbBIC HOKHUIIBI -
CRISPR/Cas
(MonenupoBaHue Ha
oymare)». Urpa-
TUCKyccus: «Berpai
rpasT Ha co3panue I'MO».

Tema 7.
buortexnonoruu B
KMUBOTHOBOJCTBE (8 )

JloMecTrKamusi OCHOBHBIX JOMAITHUX
KUBOTHBIX; COBPEMEHHBIC
AKCIIEPUMEHTHI IO IOMECTHKAIIUU
KUBOTHBIX (JTUCHUIIA, HOPKA U JIp. -
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI
akanemuka bensera). CoBpeMeHHbIE
METO/IbI B )KHBOTHOBO/ICTBE:
TpaHCIUIAHTAIUS SMOPHUOHOB,
XUMEPHBIC )KUBOTHBIC, KIIOHUPOBAHUE.
OcHoBHbIE 00JIE3HU KUBOTHBIX U POJIb
MAaTOTEHHBIX MUKPOOPTAaHU3MOB H
Mapa3uToB B Pa3BUTUU 3a00JICBaHUN
JIOMAIITHUX KUBOTHBIX U OCHOBHBIX
Mepax 60psObI C HUIMU; POJIb
MOJIE3HBIX MUKPOCUMOUOHTOB B
OpraHu3Me KHUBOTHBIX.
[TonoxutensHoOE 1 MOOOYHOE
(oTpuIIaTETBHOE) BO3ICUCTBUU
AHTUOMOTUKOB HA OPTaHMU3M B XOJIC
JICUCHUS KUBOTHBIX; IICJIA U 33]]a4H
BETECPUHAPUHU. bruoTexHoorus
KOPMOBBIX IPENapaToB.

Juckyccust
«lomectuxkarnus, Bce u
pacTeHHs U )KUBOTHBIE,
KOTOPBIE KUBYT PAJIOM C
YEJIOBEKOM UM
0JIOMAIITHUBAIOTCS ?
MO’KHO JI1 CYUTATh
TapakaHa OJJOMaIIHEHHBIM
KUBOTHBIM?».
[IpakTuyeckas pabota
«Meroauka
KJIOHUPOBAHUS
(MonenupoBaHue Ha
Oymare).

[TpakTuyeckas pabota
«CocraBneHue panuoHa
MUTaHUS )KUBOTHOTO,
pacyeT pacxoA0B Ha
COJZIEpIKaHUE.
UccnenoBarenbckas
paborta «O1eHKa KauecTBa
MOJIOYHOU MPOAYKIIUI.

Tema 8.
buorexuonoruu B
PacTEeHUEBOICTBE

OCHOBHBIE METOJTBI CEJICKIIHH.
I' ubpuauzamus. @opmsl oTOOpA.
OcHOBHBIE HAIIPABJICHUS

[IpakTuyeckas pabora
«BpipammBaem ropox. Kaxk
POBECTU




(10 )

CEJIEKLIUU: YIy4dllEeHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTHYECKUM U aOUOTHYECKIM
(haxTopam.

OcHOBHBIE TTOAXO/bI CENEKIINU U
OMOTEXHOJIOTUU KYJIbTYPHBIX
pactenuii, [ mOpuanszanus,
OTJaJieHHasi THOpUAN3aIINS,
HCKYCCTBEHHBIN 0TOOD, reTepo3uc,
TpaHcpopManus, MyTareHes,
TEHETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexuuum B Poccun n
MUpE, UICTOPHUS Pa3BUTHUS
BOKHEUIIINX COPTOB KYJIBTYPHBIX
pacTeHUM.

Kak uenoBek Mmoxer
MOAU(UIIMPOBATH PACTCHUS?
['ennas nHxeHepus pacreHuii: Yrto

TaKO€ FeHeTUYEeCKasi HHKEHEPUs
pacteHuil. TpaHCT€HHbIE paCTEHHUS.
Metonsl nonyyenusi. ObpazoBanue
OIYXOJIEW Y PACTCHUM.
Arpo0OakTepuaibHas TpaHChOpMAaIus:
Terna3zmuael. I'ensr T-JIHK.
MonekyaapHOreHETUYECKUE
MEXaHU3MBbI TpaHCHOpMaIIHH.
['eneTnyeckoe perakTupoBaHue.
CoBpeMeHHbBIE MTOIXObI U
JOCTH>KEHUSI TEHETUYECKOT O
pEIaKTUPOBAHUS PACTCHUM.

EcTb 71 sxu3Hb B ipoOupKe?
buorexHonorust KyabTypHbBIX
pacTeHUN.

CKpEIIUBaHUE Yy
ropoxay.
[IpakTuyeckas pabota
«['eHOMHBIEC HOKHUIIBI
(MonenupoBaHue
paboTHI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabora «BrIpamuBanue
pacTeHuil B mpoOupKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3ynbTataMu
MPEeAbLIYIINX
9KCTIEPUMEHTOB TIO
COCTaBJICHUIO
MUATATETbHBIX
pacTBOpPOB AJIs
pacTeHuii).

Moayns «MoutekynsipHbie

OCHOBHI (uznonoruu u Gapmaxonorun» 9 knacc (68 yacos)

Tembl OcHOBHOE coaepKaHUE JlesTenbHOCTD
IITKOJILHUKOB
Tema 1. BBenenue. buorennpie 31eMeHTHI: UccnenoBarenbckas
duznonornyeckas oprarorensl: O, C, N, H. AktuBnbie  [pabota
xumus (20 u) ¢dbopmbI KuCTOpOa, UX nosnydenue,  («KomumuecTBeHHass OLEHKa
HeWUTpanu3auus. MakpodJIeMEHTBI: coaepKaHus

IPOLEHT

MHKPOSJICMCHTOB HUJIN




COJICPKaHUs B OPraHu3Me,
BbINONAHACMAA DYHKLNA,
COJICPKaHUE B MIPOAYKTAX U TAHHMSL.
Ca2+ - CBA3bLIBAIOIIME OCTKM,
JETIOHUPOBAHUE KAIBLIUA,
pPerysLns ypOBHA KanbLHA B
OpraHu3Me: TOPMOHBI MOYEK. Mg —
CTpOEHNUE XNOPOhuNIa, ero
AKTHBALIVA COJIHEUHON JHEPrHUEil.
MHKPO3JIEMEHTHL: B KAKHX
MOJIEKYJIaX COAEPIKATCS,
BbINOJAHACMAA DYHKUMA,
COACPIKAHNE B NPOAYKTAX MUTAHMSL,
[TocnencTeus nNepeao3upoBKU
MHUKPO3JIEMEHTaMH, Fe —
YCBANBACMbIE THITBI COCIUHEHUH
Kenesa. [ eMONpoTeUHsl,
FEMOLIHAHWH, NUTOXPOMBL. Cu —
YCBOCHHE M TPAHCNOPT MEAH.
benkn, coaeprkalune mMelb.
[laTonornyeckue CHHAPOMBI
Menke 1 BunbcoHa, cBa3aHHbIE ©
MeTabONU3MOM MEAU.

ToKCHYHbBIE 3N1EMEHTHI
[Tepnoanueckoil cucTemel 1
opranusMa. Bausnue HenocraTtka
MAaKpO W MUKPO3JIEMEHTOB HA

KU BblE OPTaHU3MBbI.

XKupbl. 3aboneBanus venoseka,
CBA3AHHLIE C HAPYIICHHUSIMH
’KHPOBOTO 0OMEHA.
JucnunuaeMum.

Yrneroabl. 3adoneBatus YeIOBEKa,
CBSA3AHHLIE C HAPYIICHUSIMH
YIACBOAHOTO 0OMeHa. CaxapHblii
auaberT.

benkn. Ctpoenne. 3adonesanus
YEJIOBEKA, CBA3AHHEIE €
HapylIEHHAMH OEIKOBOro 0OMEHa.
OyHKUMK GenkoB. DEPMEHTDL.
Mexanusm aeicTrus. Kiaccel
(pE€PMEHTATUBHEIX PeaKLMIA.
KodepMeHTHI.

BuTamuHb 3KMPOPACTBOPHMBIE,
BOJOpPacTBOpUMBIE. [IpeBpalleHue

BUTAMHMHOB B ITUIIEBBIX
IPOIYKTAX».
[IpakTyeckoe 3aHATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBD».
[IpakTnueckoe 3aHATHE
«JleHaTypauus OEIKOBY
[IpakTnueckoe 3aHATHE
«M3yueHne akTHBHOCTH
aMUJIa3bD».
[IpakTnueckoe 3aHATHE
«/Inanus (xknerouka
Tpayoe)».




BUTAaMUHOB B aKTUBHbIE (hOPMBI
Ko(epMEHTOB. ABUTAMHHO3BI.
OcCHOBHBIE TUITBI METAOOTUYECKUX
peakuui. buosHepreTuueckue
npouecchol. ['mukonus. [ukn Kpeodcea.
Ilenb nmepeHoca 3IEKTPOHOB.
OKuHCIIeHHE )KUPHBIX KUCIIOT.
Karabonnu3m aMMHOKHCIIOT.
I'mokoneorene3. CUHTE3 yII€BOIOB,
0eJIKOB, KHUPOB. MeTa0oIUTHIYECKHE
3aboneBanus. [IpakTuyeckoe 3aHsTHE:
«pElIeHNE 3a/1a4 Ha SHEePreTUYECKUN
oOMeH»

Knerka. [Tonsitue MmemMOpaHBbI.
Oyukuun memOpaH. Bubl Tpancnopra
B KJIETKY. MeMOpaHHbIe OpraHOU/IBI.
3a0osieBaHMsI CBSI3aHHBIE C
HapylIeHneM paboThl MEMOPAHHBIX
opranesui, 00JIe3HN HAKOTUICHUS.
Tumbl KOHTAKTOB MEXKy KJIETKaMHU.
3HaYEHHUE MEXKKIETOUHOU
KOMMYHUKAITUHU JUTS 3]T0POBbSI
Opranusma.

Snpo. YpoBHU yIaKOBKH XpOMATHHA.
XpOMOCOMHBIE TEPPUTOPHUH.
HemeMOpaHHbIE OPTaHOU/IBI.

Tema 2.
MonekyisipHas
ouonorus (20 u)

OCHOBHBIE BEXU pa3BuTHUs
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHI.

OCHOBHBIE TPUHIIUIIBI CTPOCHHUS.
MarpuuHnble cuHTE3bI. Perukanus -
OCHOBA KJICTOYHOT'O ACJICHUS.
[IpuHIUIIBI penIMKaLWH.

Mytanuu. YUTo BbI3bIBAET U3MEHEHHUS B
ctpoenuun [IHK. [Tpunmumnst
penapanuu. TpaHCKPUIILIUAL.
I'enernueckuit koa. Tpaucisuus.
Opranusanys reHoMa BUPYCOB
IIpoTBOBUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JCHUCTBHUS.
Opranuzanus reHoMa 0akTepHit

[IpakTuueckas pabota
«Boeigenenne  JIHK w3
OanaHay.
[TpakTuyeckas paboTa
«Mogens JIHK-
OpUTAMI.

[TpakTuueckas padboTa
«OnpeneneHne KayecTra
npenaparos JJHK ¢
MOMOLUIBIO
creKTpodoToMeTpun»
(npu HaMUYUU
000pyOBaHNUS).
[TpakTuueckas pabora
«PernnukaTtuBHas MalmvHa
(urpa-




AHTHOaKTEepHalIbHbIE TIPETapaThl.
Opranu3zanus reHomMa 3yKapuoT
['eHOMHOE pefakTUpOBaHHUE.

JEMOHCTpALIUS ).
[TpakTuyeckas paboTa
«I1II1P (Moxenp
amIuukanus Ha
Oymare)».
[TpakTuueckas padbota
«Cuita mpoMoTOpa.
[TpakTuueckas padbota
«Pemenune 3a1a4 Ha
TE€HETHYECKUI KOI.
[TpakTuyeckas paboTa
«DonauHT OEITKOBY.
HccnenoBatenbckas
pabota
«Pacnipoctpanenue
aHTHOUOTHUKOPE3UCTCHT
HBIX OaKTepuii».
[IpakTuueckas padbota
«PaboTa B cOBpeMEeHHBIX
TeHETUYECKUX 0a3zax
nanubiX. [IpoBenenue In
silico ananmu3a
MOCIIEZIOBATEILHOCTEH
TCHOBY.

Tema 3.
®apmakomorus (28 1)

ITonsaTue o nexapcrax. [ IpuHIMIBI
M0/IX0/1a K ITIOMCKY HOBBIX
JIEKapCTBEHHBIX CPEJICTB.

CKpUHUHT U €70 METO/IBI.

ITytn BBenenus JIC.
dapMaKOKMHETHKA JIEKApPCTBEHHBIX
BeulecTB. BeackiBanue (abcopOrius)
nekapcTB. OCHOBHBIE MEXAHU3MBbI
BcacblBaHUsA. Tpancnopt
JIEKapCTBEHHBIX BellecTB. [ eHbl
Oenku repBoit azbl
ouotpancopmaruu. [1ytu BeiBeeHUS
JIEKapCTB U3 OpraHu3Ma. DKCKpEHUs 1
anmuvuHanus. ['eHpl u 6enku BTopon
¢a3zbr Ouorpanchopmanuu.
®apmakoguHaMuKa. [ 1aBHOE 1
no0o4HOE, pe30pOTUBHOE U MECTHOE,
npsiMoe, HENPSIMOE U peIIeKTOpHOE
IercTBHE.

HccnenoBarenbckast
pabota «IKcrepuMeHTa
10 OTPEEIICHUIO
TOKCUYHOCTH BEIIECTB Ha
APTEeMUTUIK.
[TpakTuueckas padbota
«Kapra sxcrnpeccun
n0haMUHOBBIX U
CEPOTOHUHOBBIX
PELENnTOPOB B MO3Te
MBIILIEI.
HccnenoBarenbckas
pabora

«IloBeneHyeckne TeCTHI HA
peiokax Danio rario.
CBeTtno-TeMHas Kamepay.
Hccaenosarennckas
pabota
«IloBemeHUYECKHE TECTHI




Buasl B3auMOJCHCTBYS JIEKAPCTB.
CHHEpPru3m M aHTarOHM3M Npu
COBMECTHOM JEHCTBUU
JICKAPCTBEHHBIX BELUECTB, HX
PasHOBHIHOCTH
TpancmemOpaHHblii CHIHANKHT.
THNbI KNETOUYHBLIX PELENTOPOB.
MeMOpaHHbIE, MOHHBIC KAHABI,
KaTAIMTUYECKHE U CONPSKEHHBIE C
G-0enKkaMn; BHYTPUKIIETOUHBIE!
LIUTOIJIA3MATHUECKHUE U SIICPHBIC.
MexaHU3Mbl NUTAHA-PELIENTOPHOIO
B3auMOAeHCTBUA. CENeKTHBHOCTD
(M30MpaTeNnbHOCTD) NEHCTBUS,
CBA3b «XMMHUECKaA CTPYKTYPA —
papmakonornyeckas akTUBHOCTb
BELLECTBY

dapMaKoIOrHuyecKoi MOIYIIALNK
CHUHANTHYECKOH XONMHEPruuCCKOn
nepenaun. MonexynspHeli
MEXAHU3M ACHCTBNA U
(papmakonornyeckue ceoicTea M-
XONUHOONOKATOPOB,
raHrIModNOKaTOPOB U
KYPapenoaoOHbIX CPEACTB.
dapmakonoruueckas peryusuus
AKTHBHOCTHU aAPEHEPTUUYECKOTO
cuHanca. AJpeHOMUMETHKM,
anApEHOONOKATOPSI,
CUMIATOJIMTHKH.

MonexyasapHas gapmakonorus
AHTHAJINIEPTUYECKUX CPEICTB.
['MCTAMPHOBBIE PEUENTOPBL: TUMBI,
MOJIEKYIIPHas OpraHu3alusl.
Crabunu3zatopsl MeMOpaH Ty YHBbIX
KJIETOK. MOJIEKYJISIPHBIM MEXaHU3M
ACHCTBUS, OCOOCHHOCTH
KJIIMHUYECKOTO IPUMEHEHU S, TOUKH
TIPUIIOKEHNUS NEHCTBUS
MHTUOUTOPOB JIMMTHHBIX
MEIHATOPOB.

Mexanu3m NeHCTBHA |
IIPUMEHEHHE TIPENaparos,
CTUMYJIUPYIOLIUX NPOLECCH
UMMyHHTeTa. DapMakoJOTHYeCcKas

Ha pbIOKax Danio rario.
OTKpBITOE TOJIEN.
UccnenoBarenbckas
pabota
«IToBeneHnyeckue TeCThl
Ha priOkax Danio rario.
CraiiHo€e MOBEIEHUEY.
[IpakTnueckas padbota
«BnustHue anpeHannHa
Ha CepJCYHbIE
COKpaIllEHUs
(mporpammHoe
obecrieueHue)y.
[IpakTuyeckas pabota
«l'ucronornyeckue
npenapaThl UMMYHHOM
CUCTEMBI».
[TpakTuyeckas pabota
«I'ucronornyueckue
IpenapaTsl HEpBHOU
CUCTEMBI».




XapaKTepUCTUKA UHTEPJICUKIHOB:
MOJIy4eHHEe, MEXaHU3M JeHCTBUS,
npuMeHeHre. OCHOBBI
MaTo(U3UO0JIOTHH 0CTPO(Ha30BOTO
OTBETa, MEUAIIHS BOCTIAJICHUSI.
MornekysipHBIT MEXaHU3M
MIPOTUBOBOCTIAIUTEIILHOTO JICHCTBHS
TITFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCTIAIUTEILHBIX CPEJICTB.
[TonsiTHEe 0 HApKO3€ M HAPKOZHBIX
npenapatax. Kiierounblit 1 HEpBHBIN
Hapko3. dapmakonoruueckas
XapaKTePUCTUKA OT/IEIbHBIX TPYIII
HAPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh ICUCTBUS HA
[EHTPATBLHYIO CHCTEMY.
DuU3MOIOTUYECKHI COH; (a3bl CHa.
Buns! Hapymiennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUIMHOTHKAX).
MonekynsipHble  acIeKThI
Horumenuuu. OnuaTHbIe
pENenTOophl, X THUIIBI.
DHkedanuHbl U SHIOPPUHBI -
9H/IOTCHHBIE JIMTAH bl OTTHATHBIX
PELENTOPOB.
AHTUIICUXOTHYECKOE JICHCTBHE,
BIIMSIHUE HA (PYHKIIHIO
AKCTPANTMPAMUTHON CUCTEMBI,
AMOIMOHANBHYIO chepy, pBOTHBIN
IIEHTP, apTepUATBHOE JaBJICHHE,
IIEHTP TEPMOPETYJISAIUH.
MonekymnsipHble MEXaHU3MBI
JICVCTBUS HEUPOJICITUKOB, BIUSHUE
Ha 10(haMHUHOBBIE, CEPOTOHUHOBBIE,
aJIpeHO- U THCTAMUHOBBIE
penenTopsl, UX ACUCTBUE HA
KJICTOYHbIE MEMOpPAaHBbI, Ha
JICTIOHUPOBAHUE TKAHEBBIX
MOHOAMHHOB. [loTeHIIHAI-
3aBUCHMbIC HATPHUEBbBIC
KaHAJIbl KaK MUIIICHH JICHCTBHUS
MECTHBIX aHECTETUKOB. CrIoCcOObI
WHTUOUPOBAHUS TIOTCHIIUAI-




3dBUCHUMbIX HATPUCBLIX KaHAJIOB
MCCTHBIMU aHCCTCTHUKAaMU.

Moaynbs «MoJieKyispHbIE OCHOBBI celleKIn» 9 kiacc (68 yacoB)

Tewmbl OcHOBHOE coziepKaHue JlesTenbHOCTh
IIKOJIbHUKOB
Tema 1. OcHOBHBIE BEXU paszButuslIpakTuyeckas pabota
MonexysipHas MOJIEKYJISIPHOU ouonoruu.«Beigenenne  JIHK  wu3
ouosnorus (20 1) HyKJIeHHOBBIE KUCIIOTBHI. OaHaHay.
OCHOBHbBIE TPUHIIUIIBI CTPOCHUS. [IpakTuyeckas padbota
Marpuunsie cuHTE3bI. Perumnkanus - «Mogaens JIHK-
OCHOBA KJIETOYHOT'O JIEJICHUS. opUraMm».

[IpuHIUTIBI pETTUKAIH.

Mytanuu. YTo BhI3bIBAET U3BMEHEHHUS B
crpoenuu JJHK. [Tpuniumnsl
penapanuu. TpaHCKPUIILIHSL.
I'enernueckuii koa. Opranuzanus
reHoMa BupycoB [IpoTuBoBUpYyCHBIE
CpEACTBA, MEXAHU3MBbI UX JCHCTBUA.
Opranu3zanusi reHoMa OaKTepuit
AHTHOaKTEpHATBHBIC TTPETIapaThI.
Opranuzanust reHoMa dyKapuot [’
€HOMHOE PEJIAKTUPOBAHUE.

[IpakTuyeckas pabota
«Ormpenenenne KauecTna
npenaparos JIHK ¢
MOMOIIIBIO
creKkTpooToMETpUm»
(npu HanM4UUU
000pyI0BaHMs).
[IpakTuyeckas padota
«PemunkaTuBHas MalIMHA
(urpa- JeMOHCTpAITs)».
[IpakTuyeckas padota

« TP (Mmoxenn
aMIuMpUKaIus Ha
Oymare)».
[IpakTuyeckas pabota
«Cuna mpomMoTopay.
[TpakTuyeckas pabota
«Pemenue 3amay Ha
T€HETUYECKUI KOJI.
Tpaucnsamus».
[IpakTuyeckas pabota
«DonauHr OEIKOBY.
UccnenoBarenbckas
pabora
«Pacnpocrpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepUid».
[IpakTnueckas pabora




«PaboTa B OBpeMEHHBIX
IeHeTUYECKHX 0a3ax
nanubiX. [IpoBenenue In
silico amanmsa
MOCJIEI0BAaTEILHOCTEH
TCHOBY.

Tema 2.
MoneKyJIsIpHbIE OCHOBBI
reHeTuku (20 )

IIpenmer renetuxu. Kpartkas ncropus
pPa3BUTHS MIPEACTABICHUS O
HACJIEACTBEHHOCTH.

OT reHa K MpuU3HAKY: KaK paCKpacuTh
kota. Uto Takoe npusHak? I1yTs oT
reHa 10 npu3Haka. Mytanuu. Amienu.
['eTepo3UroTel ¥ TOMO3UTOTBHI.
JIoMUHAHTHBIE U PELIECCUBHBIE
aJienu.

I" ennl cTposT opranusm. Bkitouenue
U BBIKJTFOYEHHE OO0JIBIIOro Habopa
reHoB. Kak KJeTky MOHUMAIOT, KaKue
TeHBI I0JKHBI paboTaTh.

JluckpeTHOE HacneqoBaHue
MPU3HAKOB. 3aKOHBI MeHAeNs: OOUH
TeH - OuH Ipu3Hak. Cxema
CKpeIIMBaHus. 3aKOH €AMHO00pa3Hsl
ruOpHUI0B MEPBOTO MOKOJIEHUS. 3aKOH
pacuieruieHusl Ipu3HaKa BO BTOPOM
IMOKOJICHUH. 3aKOHBI MeHaeIs:
HECKOJIBKO T'€HOB - HECKOJIBKO
MpU3HAKOB. JluruOpuHoe
ckpemnBanue. HesaBucumoe
pacxoxaeHue xpomocoM. ClernaeHHoe
HacJieJI0BaHue.

B3anmopeiicTBre reHoB. AJUIEIBHOE U
HeaenbHoe. OnpeneneHue nojia.
ITonoBbie xpomocombl. CaMIlbl U
camku. Biusinue pakropon
OKpY>Karolieil cpesibl. XpOMOCOMHOE
onpenenenue noJa. [lonossie
xpomocomsl. [TpoGiema
JOTIOJIHATEIIBHON X-XPOMOCOMBI y
YKEHIUH. TpeX1BeTHbIE KOIIKHU.

Poneas urpa «Amnenmny.
HccenenoBaTenbCkuii
IpoeKkT MyTtareHHsle
(bakTopsbI.

Ponesas urpa «Cynnba
KJIETKW». [ eHbI-
MEePEKITIOYATENH.
IIpakTrueckoe 3a1aHue
«AJTOPUTMBI JIs1
KIIETOK.

[IpakTuueckoe 3a1aHue
«Enunoo6pasue neporo
TTOKOJICHUS».
IIpakTnueckoe 3ananue
«Paciemienue BO BTOpoM
MTOKOJICHU M.
HccenenoBaTenbCkuii
MPOEKT «3aKoHbl I'.
Meungeis B
DKCIIEPUMEHTE.
[IpakTrueckoe 3a1aHue
«Pemerka IleHneray.
[IpakTuueckoe 3a1aHue
«HacnenoBanue,
CLEIJIEHHOE C IOJIOM.
IIpakTnueckoe 3aHATHE
«B3aumMoneicTBUA Tre€HOB
(MOnenupoBaHUE CUHTE3a
Y TpaHCIIOpTa MUTMEHTA B
KIIETKY)».




Tewma 3.
MounekynsapHbie

OCHOBBI CEJICKIIUH
(28 u)

I'eHbl B MOMyNSALUAX: BEIIUKOE
paBHoBecue. [lonmysmsanus. YacToTel
BCTPEYAEMOCTH IIPU3HAKA U
ayens. YpaBHeHUe Xapau-
Baitn6epra. [Tomynsmuu
MEHSIOTCS: YACIEHHOCTb,
MUTpalus u BEIOOp cympyra.
@DakTOpbl, KOTOPHIE BHIBOJAT

MONYJIALIMIO U3 paBHOBECUs Xapau-
Baitn6epra. UncneHHOCTh

nomyisiiuu. Ponesas urpa
«3ddext ocHoBaTes . Jperd
reHoB. Myranuu. HeciydaitHoe
ckpemuBanue. N3omsusi.
[Tomynsiiuu MEHSIOTCS
€CTECTBEHHBIN 0TOOp. MeXxaHu3M
JEHCTBUS €CTECTBEHHOTO O0TOOpA.
JBmwxymuit otoop.
Monudukanmonnas
U3MEHYUBOCTh. CTaTUCTHUECKHE
0COOEHHOCTH MOAU(PUKAITHOHHOM
u3MeHunBocTH. HacnenoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonunuecTBeHHbIe MPU3HAKY.
CpenoBast U3MEHUYHBOCTD
npusHaka. Kosddurment
HacJaeayeMoCTH npu3Haka. OTBeT
Ha oTOop. [lonck reHoB

KOJINUE€CTBEHHBIX MPHU3HAKOB.
OIHOHYKJICOTHIHBIE BApUAHTHI T€HOB.
JIHK-uun. [ToTHOreHOMHBIN aHAIU3
acCOoIMalIu.

«Owmb1» Hag reHoMoM. IlocTrenoMHast
spa. OOpaTHas reHeTuKa.
«OMUKCHBIE» UCCIICOBAaHUS.
[Ipoteom, metabonom. JlomecTukarus
Y LIEHTPbI FTEHETUYECKOTO
pasnooOpasus. [loucku pacrenutii ¢
«XOPOLIMMUY TPUZHAKAMU TSI
yesioBeka. [[eHTphl reHeTuuecKoro
pasznooOpa3usi. Hukonait iBaHoBu4
Basunos. Cenexius.
KomOunanmonnast u rubpuaHas
cenekuus. ['ereposuc.

IIpakTnueckoe 3agaHue
«YacToTh! ajienew,
T€HOTHIIOB U
(hEeHOTHUTIOBY.
UccnenosarenbcKkuit
MIPOEKT «AHaNIu3
TEHETUYECKOU
CTPYKTYpPHbI HOIMYJISLNN
(Ha OCHOBE 3aKOHa
Xapnu-Baitasepra)».
Ponesas urpa «3ddexr
OyTBUIOYHOTO
TOPJIBILLIKAY.

Ponesas urpa
«EcTecTBeHHbIN
oTOop».
HccnenoBaTenbckue
paboThI
«MopaudukannoHHas
M3MEHYUBOCTH
pacTeHuil B peenax
BaIlIEr0 MeCTa
JKUTETICTBAY.
[IpakTrueckoe 3a1aHue
«ATPOHOMBD».
[IpakTrueckoe 3a1aHue
«I"oMonornyeckue
PAIIbl HACJIEICTBEHHOM
W3MEHYUBOCTH.




CoxpaHUTh ¥ U3YYUTh T€HBI, YTOOBI
MeHsTh Oynymiee. Kak mpaBuiisHO
XpaHuTh rewsl. Kosutekunmu
TEHETUYECKHX PECYPCOB PACTCHUM.
[TpakTukym u/unu
HCCIIeIOBATEILCKUIM MPOEKT: MeTo bl
KYJIbTUBHPOBAHU iN VItro mis
COXpPAaHEHUS T€HETUYECKUX PECYPCOB
pacTEHUM U U1 YCKOPEHHOU
cesnekiuu ['eHeTndeckue IEeHTPHI B
Haiieu crpane. ['e 3aHuMaroTcs
T€HETUKOW U TEHOMUKOW T HYK /T
CEJIbCKOTO XO35IMCTBA.
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