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AKTyaJlbHOCTh W Ha3HayeHHe mporpammbl. [Iporpamma paszpaboTraHa B COOTBETCTBUHU C
TpeboBaHusAMH DeepaabHOro rocy1apCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOI'O OOILEro
o0pa3oBaHMsl, OPUEHTHPOBAaHA Ha OOECIEYCHHWE WHIMBUAYAIBHBIX MOTpEOHOCTEH OO0ydarommxcs |
HaIpaBJieHa Ha JOCTHKEHHME IUIAHMPYEMbIX Pe3yJIbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOI'O OOILEro
o0pa3oBaHMs C y4yeToM BbIOOpa yYaCTHHKaMU 0Opa3oBaTelIbHBIX OTHOLIEHHH KYpPCOB BHEYPOUHOM
JESTEIbHOCTH. JTO MO3BOJIIET OOECIEUUTh €IUHCTBO 00s3aTenbHbIX TpeboBaHuii ®I'OC Bo BceM
IIPOCTPAHCTBE IKOJIBHOTO 00pa30BaHus: HE TOJIBKO HA YPOKE, HO U 3a €ro MpeJieslaMu.

AKTyanbHOCTh pealn3alyy JaHHON MpOorpaMMbl 00YCIIOBIIEHA CaMOil 0COOEHHOCTHIO MPOEKTHO-
UCCIIEI0BATENbCKON JIEATENIbHOCTU. DJTa JIEATENBbHOCTh JIEKUT B OCHOBE ITO3HABATEIBHOIO MHTEpeca
peOeHka, sBIseTCs 3aJI0IOM YMEHUS IUIaHUPOBATh 00l NEHCTBHUS U BaKHBIM YCIOBHUEM YCIIEHIHON
peanuzanuu uaen. JlroOble H3MEHEHUS COBPEMEHHOrO OOIIecCTBa CBSI3aHBI C IMPOCKTAaMU U
UCCIIEIOBAaHUAMU — B HayKe, TBOpYeCTBe, OW3Hece, OOLIECTBEHHOW >XKM3HU. [lo3TOMy BaXKHBIM
DJIEMEHTOM PA3BUTHUSl JMYHOCTH OOYyYaromerocs: SBiIseTcss (OPMHPOBAHHE OCHOBHBIX HAaBBIKOB
IIPOEKTHO-UCCIIEJ0BATEIIBCKOMN 1EATETbHOCTH.

[Iporpammoii mpeaycMOTpeHo pOpPMUPOBAHUE COBPEMEHHOT'O TEOPETHUECKOTO YPOBHS 3HAHUH,
a TakKe U MPaKTUYECKOTO OmbITa paboThl ¢ JabOpaTOpHBIM 000PYIOBaHHEM, OBJIAJCHHUE MpUEMaMU
UCCIIeIOBATENbCKOM  JIeATeNIbHOCTH.  MeToapl  opraHu3anuu  oOpa3oBaTeNbHOW M HAyyHO-
UCCIIEIOBATEIbCKOW  JESITETbHOCTH  NPEAyCMAaTPUBAIOT  (OPMHUPOBAHWME Yy  OOYYaIOUIMXCS
HECTaHAapTHOIO TBOPYECKOT'O MBIIIJIEHHS, CBOOOIbI CAMOBBIPA)KEHUS U MHMBH Ly A IbHOCTH CYXKJICHHUH.

Jus  momHOro  ydera  HOTPEOHOCTEW — ydamuxcsi B [pOrpaMMe  HCHOJIBb3YeTCs
T depeHINPOBaHHBIA MOAX0J, YTO CTUMYJUPYET Y4Yalllerocs K YBEIMYEHHIO IOTpeOHOCTH B
UH/IMBUYAIbHOM, HHTEIJIEKTYQIbHOM M IO3HABATENbHOM MAEATENIbHOCTH U PA3BUTHIO HAy4YHO-
HCCIIeIOBATEIbCKIX HaBBHIKOB. [Iporpamma cranet BocTpeOOBaHHOM B MEPBYIO 0OYepe/b MIKOIbHUKAMH,
KOTOpblE MMEIOT CTOMKMH MHTEpeC M COOTBETCTBYIOLIYI0 MOTHBALMIO K H3YYEHHUIO HIPEIMETOB
€CTECTBEHHO-HAyYHOT'0 LIUKJIA, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe ydaiimecs MposIBISIOT CBOK 3aWHTEPECOBAHHOCTb B TOW WJIM MHOMN
o0JIacTH 3HaHWI, HAYYHOM HANpaBICHUU WIH TPO(ecCHOHAIBHONW AeATeNnbHOCTH. TakuM o0pazom
IPOUCXOIUT (OPMHUPOBAHUE TIO3HABATENBHOW U MPOPECCHOHATIBHOM COCTABIAIOLIEH JIMYHOCTH,
MOMOTaeT yyallieMmycsi B onpeaeseHun OyAyIIero *KU3HEeHHOro NyTH U B MPOQPECCHOHAIBHOM BBIOOpE
1ocjae OKOHYaHMs Kokl [10100HOT0 poja 3aMHTEPECOBAaHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKEIaHue
IIKOJbHUKA K IIO3HAHUIO HOBOTO, PACIIMPEHUIO M YIIyOJEHHIO COOTBETCTBYIOIIMX 3HAHUM, U
MOJIyYEHUIO HOBBIX B TOM YHCJE MPAKTUUYECKUX HABBIKOB, a TAaKK€ MOTHUBHPYET Yyuyallerocs Ha
npo¢OopHEeHTAIHIO.

IIporpammMa HaleneHa Ha IOMOIb PeOEHKY B OCBOEHUU OCHOB OpPTraHU3aIlMK U OCYIIECTBICHUS

COOCTBEHHOW MPOEKTHO-HCCIE0BATEIBCKON eITeIbHOCTH, @ TaKXKe B IPUOOPETEHUH HEOOXOIMMOT0
onbITa 1y pabOThl HAJ MHIMBUAYAJIbHBIM HCCIEAOBAaHUEM MM NMPOEKTOM. [Iporpamma momoxer

IIKOJIbHUKY B Oomee FJ'Iy60KOM HN3YUYCHUU I/IHTCpeCYIOIJ_Ieﬁ ero 00JacTH €CTECTBEHHBIX HayK, a TaK:KC B



NPUOOPETEHUHN BAXKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOAWMBIX IJI MPOAYKTHBHOW COLMATH3AIUU U
(opMHpOBaHUS TPAKIAHCKON MTOZUIIIH:

— HaBbIKA CAMOCTOSITEIILHOIO PEIICHUS aKTyaJIbHBIX UCCIIEN0BATEIbCKUX WM IPAKTUYECKUX 3a/1a4,
BKJIIOYAIOLIETO B ce0sl yMEHUE BUJETh U aHAIM3UPOBATh IPOOJIEMBI, HY K AAIOIIUECS B PELLICHUH, YMEHUE
JeTaJbHO TpopadaThiBaTh M PEaTM30BBIBATH CHOCOOBI PabOTBl ¢ HUMH, YMEHHE IUIAHUPOBATH
COOCTBEHHYI0O DPa0OTy M CaMOCTOSITENIbHO KOHTPOJMPOBATH CBOE IPOJBUKEHHE K IHKEITaeMOMY
pe3yInbTary;

— HaBbIKa T€HEPUPOBaHUS W OPOPMIICHHSI COOCTBEHHBIX HJEH, 0OJieueHUsI UX B yNOOHYIO JUIS
pacnpocTtpaHeHus popmy;

— - HaBBIKA YBAXXUTEJIBHOTO OTHOIICHUS K YyXXUM B3IJIsiIaM U UJesiM, O(pOpMIIEHHBIM B paboTax
JIPYTHX JIIOJIEH, IPYTUX aBTOPOB — BIIAJIENIbIIEB HHTEIIEKTYalbHOM COOCTBEHHOCTH;

— HaBblKa NYOJWYHOTO BBICTYIUICHHS Iepe] OONbIIONW ayIuTOpHed, apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEHM TOUKH 3PEHHUS, OTBETOB HA BOIIPOCHI CBEPCTHUKOB M B3POCIbIX, YOSKACHUS IPYTHX
B CBOEH IIPABOTE, POABUKECHUS CBOUX UJIEH;

— HaBbIKa Pa0OTHI CO CIENHMATU3UPOBAHHBIMU KOMIBIOTEPHBIMU IMPOTpaMMaMH, JabOpaTOPHBIM
000pyIOBaHUEM, TEXHUYECKUMH YCTPOMCTBaMH, OMOIMOTEYHBIMU (DOHIAMH ¥ WHBIMH PECYypCaMH, C
KOTOPBIMU MO>KET OBITh CBsI3aHA MPOEKTHO-UCCIIEI0BATENbCKASl IEATEIIbHOCTh IIKOIbHHKA.

Kpome Toro, pabota mikoJbHHKA HAJ MTPOSKTOM WM HCCIEIOBaHUEM OYJIET crocoOCTBOBATH U
Pa3BUTHIO €T0 aJIEKBaTHOM CaMOOIEHKHU.

Peanusanus nporpaMMsel ¥ (popMbI IPOBeEIeHUS 3aAHATHI.

JlanHas mporpaMMa paccuyuTaHa Ha paboTy CO MIKOJIbHUKaMHU 5-9 KaccoB. BakHO akIIEeHTHPOBATH
CBOE€ BHHMaHHUE HE CTOJIbKO Ha KauecTBE Pe3yJibTaTa MPOEKTa WM HCCIEJOBAHMS, CKOJIBKO HAa TOM,
YTOOBI yHalluics Moyval 3HaHUSI B TOM YHCJIE U Yepe3 BBIITOJIHEHUE MTPAKTUUECKOI0 3aJaHus, Jea
BBIBOJIBI M YMO3AKJIIOUEHHS] HA OCHOBAaHUU CBOETO MCCIIEA0BAaHNUs, yUNJICSI CPABHUBATh €0 PE3YJIbTAThI
C TEOPETUYECKUM MaTE€pPHaJIOM M MCCIIEJIOBAHMSIMHU JAPYTHX IIKOJIBHUKOB. TakuM 00pa3oM, MIKOJIBHHUK
OCBOUT OCHOBBI NPOEKTHO-UCCIIEIOBATEIBCKON NEATEIBHOCTH M MPHOOPETET HABBIK KPUTUYECKOTO
OTHOILIECHHUS K MaTepuay.

[Iporpamma pa3zburta Ha MOMIYJIHM, KOTOPHIE MOTYT OBITh MCIIOJIB30BaHbI JIMOO YaCTUYHO, JIUOO
HOJHOCTBIO JUISI U3y4eHus B 5 -9 kinaccax B TedeHHe o Horo roja (mo 34 yaca B ron).

Monynp «Kak JKMBOTHbIE M pAcTeHHsI MPUCIIOCAONMUBAIOTCS» (IBOJIIOLMOHHAS HKOJIOTHS)
IIpeIoaraeTcs

Monynb «OCHOBBI paCTEHHEBOICTBAY

Monynb «buotexnonorus» Moayibs « MonekysipHble OCHOBBI (PH3UOIOTUH U (hapMaKOJIOTHNY

Monyne «MosnekynsipHbIe OCHOBBI CEIEKIIM
B3aumocBsa3b ¢ nporpamMmon BocnuTaHus. IIporpamMma kypca BHEYPOUHOH IEATEIbHOCTH

pa3paboTaHa ¢ y4eToM peKOMEHJAINK MPUMEPHOH MPOrpaMMbl BOCIIUTAHHS, YUYUTHIBAET MCHUXOJIOTO-

negaroru4yeCKuce 0COOEHHOCTH JaHHBIX BO3PaCTHBIX KaTCFOpHI;'I. ITO O3BOJISIET HA IIPAKTUKE COCAUHUTD



o0y4arollylo M BOCIHUTATENbHYIO JAEATEIbHOCTh IIeAarora, OPHEHTUPOBATh €€ HE TOJbKO Ha
MHTEJUIEKTYaJIbHOE, HO ¥ Ha HPABCTBEHHOE, COIIMAIFHOE pa3BUTHE peOEHKA. DTO MPOSBISAETCA:

— B IIPUOPUTETE JIMYHOCTHBIX PE3yJIbTATOB pEAIU3allMM IIPOIPaMMbl BHEYPOUHOH JESATEIBHOCTH,
HAIIEIINX CBOE OTPAXKEHNE U KOHKPETHU3ALMIO B IPUMEPHON TPOrpaMMe BOCIIUTAHNUS;

— B BO3MOXHOCTM  KOMIUIEKTOBAaHUS  pPa3HOBO3PACTHBIX TIpynm Ui OpraHu3aluu
poOpUEHTAMOHHON JIeSTEIbHOCTH HIKOJIbHUKOB, BOCIIUTATEIbHOE 3HAUEHUE KOTOPBIX OTMEYAETCs B
MPUMEPHO MporpaMMe BOCITUTAHUS,

— B MHTEpPAaKTUBHBIX (QopMax 3aHITUH U IIKOJIBHHUKOB, OO0ECIEeYMBAIOUIMX OOJBUIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C IE€JAaroroM M APYIMMHM JE€TbMU JAEATEIbHOCTH U BO3MOKHOCTh
o0Opa3oBaHMsI Ha €€ OCHOBE JETCKO-B3pPOCIBIX OOLIHOCTEH, KII0UYEBOE 3HAYEHHE KOTOPBIX IS

BOCIIMUTAaHUA ITOAYCPKHUBACTCA HpHMepHOﬁ npor paMMOﬁ BOCIIMTaHUA.

Oco0ennocTr padoThI O MPOrpaMme.

3anmaua 1. CompoBoxaeHHE Tpolecca mpodeccnoHAIbHON OPUEHTAINN IIKOJIBHUKA, PACKPBITHE
MOTEHIIMaja KaKJI0ro Yepe3 BOBJICUEHHE B MHOTOOOPa3HYIO JIeATEIbHOCTh, OPraHU30BaHHYIO B Pa3HBIX
¢dopmax. Ilpu sTOM pesynbTaToM palbOTHl B TMEPBYIO OYepenb SBISETCS JUYHOCTHOE pPa3BUTHE
ydamerocs. JIMYHOCTHEIX PE3YJIbTATOB MOKHO JOCTHUYb, YBJICKAA YYCHHKA COBMECTHOHU U I/IHTepeCHOI\/’I
UM 00OHM JIeATEIbHOCTHIO, YCTAaHABIMBAS BO BPEeMsl 3aHATHI 100pOKeNaTenbHYI0, MOAIEPKUBAIOILY IO
aTMocdepy, HachIIIas 3aHATHS [IEHHOCTHBIM cojiepkanueM. [IpuMepHast cxema mpoBeIeHHs 3aHATHI IO
porpamme:

1. O6wsacHenue TEOPETHUECKOro MaTepHaa Mo TEME.

2. TloarotoBka K SKCIEPUMEHTAILHOMY 3aHSTHIO, OOCYKIECHHE OOBEKTOB I IPAKTHYECKOTO
3aHATHS.

3. IlpoBeaeHne MPaKTUYECKOTO 3aHATHS — OCHOBHAs 3alada OCBOCHHME METOOJOTHMH JAaHHOTO
AKCIIEPUMEHTA.

4. ]JlanHBIA ODKCIEPUMEHT pa3BUTh B HCCIIEAOBATENLCKUM MPOeKT. JIs 3TOro HeoOXOAMMO
00CyIUTh OOBEKTHI, KOTOPBIE YUYEHUK OyAET UCCIeI0BATh, COCTABUTH TUIAH SKCIIEPUMEHTA.

5. TloMOYb yYEHHKY IIPOAHAIU3HPOBATh PE3YJILTAThl DKCIIEPUMEHTA.

OI_ICHI/ITB PE3YJIbTAThI HpOGKTHO'I/ICCHGI[OBEITCHBCKOI;’I JCATCIBHOCTH INKOJBHHUKOB MO>XHO B

IpoIiecce 3alUThl MU CBOUX paboT B paMKax IIKOJBbHOW HAYYHO-TIPAKTUIECKON KOH(PEPEHIIHH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJBHOCTHU



Monayab «Kak )KMBOTHbIE M PACTEHUS MPUCTOCAOIUBAIOTCSD (IBOJIOIUOHHAS IKOJIOTHS) 5

kJjacc (34 yaca)

1. Mbut uccneoyem scuevte o6vexkmut (6 uacos)

CBolicTBa U CTpOEHHUE KHMBBIX OPraHU3MOB (CTpOeHHE KIeTKH). Bua, ocoOb — opraHusm Kak
enuHas cucreMa. Anantauuu (mpucrnocodiaenus). [Tonsatue romeoctasa xuBoro opranuzma. Criocoobt
€ro MoAJep KaHusl.

Ilonsatue BapmatuBHOCTH mpu3Haka. VccnenoBarenbckue paboTel «Bce nm (cuHuIbl, Oenkw,
Oepessl U T.J1.) oJuHaKOBbIe? DOTOKBECTY.

OrpanuueHuss MopQoJoruueckux M (Quznosnornyeckux agantanuid. Ilouemy opraHusMel He
CTaHOBSTCA OECKOHEUHO OOJBIIMMH, MAJICHbKUMH, BCeaaHbIM. [lpakTrueckas padbota «CocraBisiem
KHUTY PEKOPJIOB PACTEHUI U )KMBOTHBIX HAIIETO Kpasi».

2. Bnusanue oxpyscatowieit cpeowt na sxcuswle opzanuzmol (12 uacos)

dakTopbl OKpyXKaroled cpeasl (abuoTuuyeckue, OMOTHYECKUE, aHTpoIoreHHsle). [Ipumepsl
abuoTHYeCKUX (DAKTOPOB, OKAa3bIBAIOIIMX OCHOBHOE BIIMSHUE Ha JKU3HEICSATENBHOCTb >KHUBBIX
OpPraHU3MOB: TEMIIepaTypa, CBET, BIaXHOCTb. [IpakTndeckoe 3anarue «LiBer u temno» (KyOuKu Jibaa
B3BECHUTb, II0JIOKUTH B yaliku [leTpu Ha pa3HoLBETHYIO Oymary, uepe3 30 MUHYT B3BECUTH 3aHOBO — KTO
osicTpee pacTtasin). [IpakTuueckoe 3anstue «4To pacTBopsiercs B BoJe» (IKCIIEPUMEHT « KuIKuit 1om»).
[Ipaktuueckoe 3anarue «/{nddy3us BemiecTs B Boje (pacTBOPHI)», «JIBUkKEHHE paCTBOPOB MO IIBETKY».
[Ipaktruueckoe 3ansatue «Jleq mmaBaer B Bome (akicOepru, 3amep3aHue BoaOeMOB)». [IpakTuyeckoe
3ansATHe «Jlen mpu 3aMep3aHun pacmmpsieTcs» (paszpylieHne kaMHs (1104Bo0Opa3oBaHKE), 3aMep3aHue
KJIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH MPHUCIIOCOOIEHUS KHUBBIX OPraHM3MOB K a0MOTHYECKUM (aKTOpaM.
[IpucnocoOnennss K OCHOBHBIM aOuMOTHYECKMM (hakTopam: TeMmIepaTypa, BIaKHOCTh M CBET.
[Ipaktuueckoe 3ansarue «lllybGa» (kyOwku mnbma 3aBepHYTh B pa3HBId MaTepuaj, B3BECHUTDH).
[Ipaktuueckoe 3ansaTue «IIMrMEeHTH» (MOXKHO pa3/elNUTh Ha BaTMaHE KPACUTENU U3 (IIOMACTEPOBY.
[IpakTrueckoe 3ansatue «Kak )kMBOTHBIE IJ1aBaIOT B BO/IE» (DKCIEPUMEHT C MUIIETKOMN ).

HccnenoBarensckue paboTsl «BnusHue cBeTa (Tema, BIaKHOCTH, COCTaBa MOYBbI) HA pACTEHUS
B €CTECTBEHHBIX UJIM UCKYCCTBEHHBIX YCIOBHAX» (Ha JOCTYIIHOM MaTepHale).

3. B3aumooeiicmeusn >cuevlx opeanumos (4 uaca)

buotnueckne (dakTophl. 3aKOHOMEPHOCTH Pa3BUTHUS MEXBUIOBBIX B3aHMMOOTHOIICHHM.
KosBomrorust  (XMITHUK-)KEPTBA; Mapa3suT-XO3AWH) OBOJIONUS CTpAaTerHil  JOOBIBAaHUS  TIHIIH.
CouumansHocth. Bupsi-Bcenennbl. Ilepedyennr pacrenuiiBpenuteneii. HccnemoBarenbckass paboTa
«HabnroneHus 3a B3aMMOOTHOIIEHUSIMU KUBOTHBIX MPU JOOBIBAHUH MHINU (KOPMYIIKHU JUIS TTHIIL, JJIS
TOPOJICKUX WIJIH CENIbCKHX JKUBOTHBIX). Beb-kamepni». MccnenoBarenbekas pabora «Pacnpocrpanenue
BHJIOBCUHAHTPOIIOB B HAIIEH MECTHOCTI.

4. Yenosek 6 yncuznu pacmenuil u yxcusomnvix? (6 uacos)
AnTtponorenssie ¢axkTopsl. [IpaBna iam, 94To MepBOOBITHBIE JIFOIU )KUIIH B TAPMOHUHU C TIPUPOIOH.

OpoMariHMBaHUe ¥ IPUPYUYEHUE KUBOTHBIX U PACTEHUN. 3a4€M cllacaTh BHIMUPAIOLIME BUJIbI, KaK 3TO



nenats. KyneTypHble pacTeHust U ux aukue npeaku. [louemy BakHO MX coxpansTh. PasHooOpazue
KYJBTYPHBIX PaCTCHHI U WX 3HAYeHHE B KHU3HU yenoBeka. KpacHas kuura Bameit Teppuropun. Oco6o
oXpaHsieMble TeppuTOopuH, 3anmoBeAHUkH Poccum m mupa. Ilpaktuueckas paborta «PazHoobpaszue
KYJIbTYPHBIX PACTEHUI B BAIlleM PETMOHE).

UccnenoBarensckas pabora «BiusHHE aHTPONMOTeHHBIX (DaKTOPOB Ha pa3BUTHE pAacTEHUU B
ropoJie/HaceIeHHOM ITyHKTE).

Okckypcusi/mpakruueckas padora «OOIIT B Kamyxkckoit o0macTi— yHUKaIbHBIE OOBEKTHI
IPUPOJBI».

5. Oxonozuueckue nuwu (6 uacos)

buocdepa — onna u3 BaxHeHmux 060m049ek 3emin. YTo Takoe «IKOJIOTHYeCKUe HUIIN» U KaK OHU
dopmupytorca? dopmupoBaHUE 3HAHUN MO OMOPA3HOOOPA3UIO JKU3HEHHBIX (OPM, MOBEACHUECKUX
IpUCTIOCOONeHN, MoauduKallMoOHHas W3MEHYHMBOCTh (Ha ©0a30BOM YypoBHe). PacturenbHbie
cOo0O0I11IeCTBa U UX THUIBL. Pa3BUTHE U CMEHBI paCTUTENIbHBIX COOOIIECTB.

HccnenoBatenbckue pabOThl «DKOJIOTHYECKHE HHUIIM BOKPYr Tebs — omucaHue (QaKkTopoB

OKpYy’Karote cpepl». MccnenoBarenbckue padoTsl « DeHOTOTHYECKIE HAOTIOICHUS.

Moxayab «OcHOBBI pacTeHHEBOACTBA» 6 Kiacc (34 yaca)
1. Beéeoenue ¢ pacmenuesoocmeo (2 uaca)
Uro-Takoe pacTEHUEBOACTBO: OCHOBHBIE (DAKTOPHI BhIpALMBaHUs pacTeHul. Mcropus pa3Butus

arpoxuMudecknx 3HaHui (paboter M.B. Jlomonocosa, 0. JIubuxa, byccenro, B.B. [lokyuaeBa, K.A.

TumupsizeBa, [1.A. Kocteruesa, /I.H. [IpsuumnukoBa u ap.). [lpaktuueckas padora «bouka JIuGuxay.

2. Aepomexnuueckuil Ikcnepumenm (3 uacos)

[IpaBuiia mocTaHOBKHM arposkcrepuMeHToB. [locTaHOBKa 3KCIIEpUMEHTOB ¢ pacTeHUsIMU. Bri6op
TEMbI, COCTABJICHME THUIIOTE3bl, LEIM M 3aJa4 HKCIEPUMEHTAa IO BHIPAIIMBAHUIO PACTEHUN B
KOHTpospyemon cpene. KoHTponu, IOBTOPHOCTH, NpOBeIEHUE HSKcrepuMmeHTa. [lnmanupoBanue
skcniepuMmenTa. OrlleHKa pe3yibTaToB HKcrmepuMmeHTa. VccmemoBarenbckas pabora «DakTopsl,
BJIMSIIOIME HAa IPOPACTAHUE CEMSH (POCT MIPOPOCTKOB)».
OcBO€HHE TEXHOJIOTMHU KPYTJIOrOJJUYHOTO BBIPAILIMBAHKS CAJIATOB U MUKPO3€EJICHU
B KOHTPOJHPYEMBIX HCKYCCTBEHHBIX ycJoBHAX. COOp yCTAaHOBKHM JJsl BBIPALIMBAHHUS PACTEHHH B
KOHTPOJIUPYEMBIX YCIOBHUSX.

3. Ponv xumuueckux nemenmos ¢ numanuu pacmenuii (9 uacos)

Bogna. PactBop. BbITskKa. AHHMOHBI, KaTHOHBI, 3JeKTporpoBogHocTs U pH pacrBopa. Ponp
XUMUYECKHAX JJIEMEHTOB B IMTAaHWU pacTeHUM. lloimydeHune NHTATEeNbHBIX BEIIECTB PACTCHUSIMMU.
ITpakTuueckas padora «Cxembl NUTATENbHBIX pacTBOpoB. PacueT 103 yaoOpeHMid [Ulsl MUTaTEeIbHBIX
pacTBOPOBY.

Y no0peHus: opraHuyeckue, MUHEpaIbHbIE, MUKPOOHONIOrHYeckue. THMbI MUTaHUS PACTEHUM.
BoznymHoe u MuHepaibHOE (KOpHEBOE) MUTaHHWE pacTeHuH. TpaHCHOPT MUTATEIbHBIX BEIIECTB

pacTeHMil: BOCXOIMIIMKA W HUCXONIMMK TOK. Baxueimmue kamuiineie, (pocopHble W a30THBIE



ynoOpenusi, ux cpoicTBa. [Ipocteie u cnoxuble ynoOpenus. Ilpakrtuueckas paborta «IIpaBuia
cMmelnBaHus ynoopenui» Ilpakruueckas padora «llutaHue pacTeHUil: TEXHOJIOTUS HPUTOTOBJIECHUS
IIUTATEIBHBIX PACTBOPOB IS PA3HBIX KYJIBTYP».

Poct u pa3BuTHE pacTeHUI: TaNbl OHTOreHe3a, (PaKTOPbI, BIUAIONIUNE Ha POCT PACTEHUIl: CBET,
rycToTa Mocajiok, nuranue, cyocrpar. [Ipaktuueckas pabora « MOHUTOPUHI MUHEPAJIbHOTO MUTAHUS
pacTeHun».

Oco0OeHHOCTH MUTAaHUS PACTEHUM a30TOM. A30T U €ro 3HA4€HHE B KHU3HU pacTeHUi. Dopmbl
a30Ta U UX NPEBPAILECHUE B MIOYBE.

Uctounuku docdopa mis pacrenus. 3Hauenue (ocdopconepkamiux COSTUHEHUNH B KIICTKE.
Posb Makpospruyeckux coenHeHui pocdopa B 3HEpreTHuecKoM oOMEHe.

Bnusaue kanust Ha (U3MYECKHE CBOWCTBA MPOTOIJIa3Mbl, Ha (DEPMEHTHI YIJIEBOJOPOIHOTO
oOMeHa, cuHTe3 OenkoB U Ap. Ponb kanus B moajepkaHUU MOHHOTO OajlaHCa B TKaHSX, B MpoIeccax
CaMOpETryJIALNH.

PerynstopHass u CTpyKkTypooOpa3oBareibHas pojb Kalblidd. YyacTHe B 0Opa30BaHUU
KJIETOUYHOW CTEHKH, OJ/IEPKaHUH CTPYKTYPbl MEMOPAH U peryJisius X NPOHULAEMOCTH.

3HaueHWe Maraus B MeTaboym3Me pacTeHWid. MarHuii B cOCTaBe XJIOpOHIUIA, CXOJCTBO
xJIopouiuia ¥ reMoriio0MHa Kak CBUIETEIbCTBO €JUHCTBA OPIraHUYECKOTr0 MUPA.

Cepa 1 ero OCHOBHBIE COETUHEHMS], UX POJIb B CTPYKTYpPHON OpraHM3alMM KJIETKH, y4acTHE B
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUAX.

Muxkposniementsl. [IpeacraBieHust O PO MHUKPOSJIEMEHTOB B METa0OIM3ME pacTEHU.
Oco0OeHHOCTH TMOCTYIUIEHHSI MHKpPORJIEMEHTOB B pacTeHus. CHHEpPru3M U aHTaroHU3M 3JIEMEHTOB
NIUTaHUS PACTCHUM.

PactutenbHas nuarHocTMKa M METOAbl UACHTU(DUKAIMU HEIOCTATKAa/M30bITKA 3JIEMEHTOB
nutanus. [Ipaktuueckas pabora «PactutenbHast JUarHOCTUKAY.

UccnenoBarensckas padora «OnieHKa COCTOSHUS KOMHATHBIX PACTEHUH, paCTEHNI Ha IKOJIbHON
TEPPUTOPHUH, YCTAHOBKA MPUYHMH N1aTOJOTUUECKUX COCTOSHUN (IIPU HATUYHMH)».

HccnenoBarennckas padota «OueHka BIUSHHS Pa3InYHbIX 3JIEMEHTOB HA COCTOSIHUE PACTCHUN

(cocTaBiieHHE Pa3IUYHBIX TTOJKOPMOK)).

4. Pezynamopul pocma pacmenuii. 3aujuma pacmenuii (2 uaca)

[lonsaTne o perymsaropax pocta pacteHuil. CTUMYIATOPBI POCTa — (PUTOTOPMOHBI (2yKCHHBI,
ru00epeuInHbI, ITUTOKUHUHBI). IHTHOUTOpHI pocTa pacTeHuid: 1. mpupoaHbie (a0CIu30Bas KUCIOTA U
HEKOTOpble (EeHOJbHBIE BelecTBAa (MKyMapoBasi, KOpUYHAs, CATUIMIOBAs K-Tbl), 2. CHHTETUYECKUE
(MOpdakTuHBl, peTapaaHTbl, NePOIUAHTHI, NECUKAHThI, repOunuibl). OUTOMOHUTOPUHT U OLIEHKa
coctossHusi  pacreHuil.  CoBpeMeHHble  crmocoObl ~ MoHMTOpuHTra.  [IpakTuyeckas  pabota

«DUTOMOHUTOPHUHT U OLIEHKA COCTOSIHUSI pacTeHU. COBpEMEHHBIE CITIOCOOBI MOHUTOPHHIA.



HccnenoBarenbckas pabora «BinusHue rerepoaykCMHa Ha MpopacTaHue (POCT Ha pas3HbBIX
CTaJNsIX, B PA3HBIX YCIOBUSX) PA3IMUYHBIX PACTCHUN.
3amuTa pacTeHH OT BpeauTeneii: ocHOBbI Onomerona. [IpakTudeckas pabota

«HCekTapuu: mpaBuia 1 yCI0BUS Pa3BEICHHUS ITOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nougennan Kyivmypol, UX nPUMEHEHUE 6 6bIPAUUGCAHU PACM EHUIL.
Du3suonozusn pacmenuit (4 uacos)

Bonnast, nmecuyaHas M NOYBEHHas KyJbTYpbl, UX INPUMEHEHHE B BBIPALIMBAHUM PACTCHHM.
[IpoBenenue Boabl B KOpHE U cTedie pacteHuil. [Ipaktuueckas padota «KopHeBoe naBieHue».

BoaHblii pexuM pacTeHUil: CTpOEHHE YCTBHIL: (DAKTOpPbI, BIUSIOIIME HA MX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXaHW3Ma DPEryJslMM MCHapeHus Biaru pacreHueM. llpaktuyeckas pabora
«IIpuroroBnenue npenapara yCTbHIl METOIOM CIIEIIKAY.

HccnenoBatensckue paboThl: «BnusHuEe YCIOBUH CcoJepKaHUsS pPAcTEHUH Ha KOJIMYECTBO
YCTBHID.

@doTOCHMHTE3 — YHUKaIbHBIA Npouecc pacteHuil. TemHoBas u cBeroBas (as3bl (HOTOCHHTE3A.
3HaueHue (oTocHHTE3a JUIsl JKUBBIX oOpraHusmMoB. IIpaktuueckass pabora «DyHKIHMOHAIBHAS
JIMAarHOCTHKA pacTeHUIl M0 aKTHBHOCTU XJOpoIutacToB» MccnenoBatenbckas paboTta «OmnpeneneHue
xnopoduiuia A u b, onerka (pOTOCHHTETHYECKOM aKTMBHOCTH PacTeHH U (haKTOPOB, BIMSIOMINX HA
HEey.

@axkTopbl poCTa pacTeHHMi: BO3ayX M adpauusa. Iloa3zeMHoOe [bIXaHHME PpAaCTEHUN: COCTaB
MOYBEHHOTO BO3/yXa, razooOMeH. ['a3000MeH mpu OecriouBeHHOM BbIpalliBaHUU. llpakTuyeckas
pabora «Aspauusa, CO2 u O2. [Ipixanue pactenuit». [Ipakrudeckas pabota «JlpIxaHue pacTeHUI:
OLICHKa UHTEHCUBHOCTH JIbIXaHUS PACTEHUH U IIJIOJIOBY.

HccnenoBatensckue paboTsl: «BnusHue cnocoba BeIpalBaHus (CocTaBa MUTATEIbHONW CMECH,
CXEMbI BHECEHHUSI) HA POCT U Pa3BUTUS PA3JINYHBIX PACTECHUI».

6. Kynomypnote pacmenusa. Cospemennsie acnekmut ceaekyuu (10 uacoe)

Kak wyenoBek cran ucnonb3oBarth pacteHus? CBsA3b pa3BUTHS LUBUIIM3AIMM YEIOBEKa M
oJOMalIHUBaHusA pacteHuid. Jlomectukauums. [uckyccus «Jlomectukauusi, Bce JM pPaCTEHUS U
JKUBOTHBIE, KOTOPBIE JKUBYT PSAJIOM C YEIOBEKOM UM OJOMAIIHHUBAOTCA? MOYKHO JIM CUMTATh TapaKaHa
0JIOMallTHEHHBIM JKUBOTHBIM?»

HacnenctBeHHOCTh M MK3MEHUNBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB. VI3MEHUHBOCTS.
Bunpr usmenunBocts. [Ipaktuueckas pabota «MoaupuKamoHHass U3MEHUUBOCTh (JIUCThS, UTOJIKH C
OJIHOTO JIEPEBA)».

['en — MaTrepuanbHbIil HOCUTENb HACIEACTBEHHOCTH U U3MEHUYUBOCTH. HyKI€MHOBBIE KUCIIOTHI.
Jlokanuzauusi reHeTuyecKkoro martepuaia B kierke. Jenenue knerok. Permkauus JJHK. OcHoBHas
Jorma MosekyJisipHoi 6uosnoruu. Tpanckpunuus. Tpancisnus. Mytauuu. [paktuueckas padota «['en

— HHCTPYKIMS 10 cOOpKe KJIeTKU (Ha Oucepe mim KOHCTpykTope)». IIpaktuueckas pabota «MyTtanus



Ha OytepOpozae (000 00BEKT W3 MPEbIIyIICH padoThl, T/Ie U3MEHCHHUE WHCTPYKIIMU TPHBEACT K
M3MEHEHUIO BHEIIHETO BU/1a 00BEKTA)».

D¢ dekT OyThIIIOYHOTO TOPIIBIIIKA U TeHETHYECKOe pa3sHooOpazue. Uto Takoe reHOaHK? 3adem
COXpaHATh TIeHEeTHYeCKue pecypchl pacTeHuil? OCHOBHBIE CIIOCOOBI COXPAaHEHHMS T'E€HETUYECKUX
pecypcoB pacTeHu# (ex situ u in situ).

3nauyenue pabor H.W. BaBunoBa. 3akoH roMosiorudeckux psaaoB. LIeHTpbl MpoHCXOXKAeHUS
KynbTypHbIX pacreHudt H.M. BaBunoBa u I1.M. Xyxosckoro. Ilpaktuueckas paborta mo rpymnmnam
«OTKya Ha HaKMX CToJaxX (PYKTHI/OBOILIN/3IAKIY.

OcHoBHBIE MeTOABl cenekuuu. [ 'ubpuansanus. @opmel oTOopa. OCHOBHBIE HaNpaBICHUS
CEJIEKLIMU: YJIYUYIIEHHE YPOXKAWHOCTH, YCTOWYMBOCTU K OMOTHYECKUM U aOMOTHYECKUM (aKTopam.
[Ipaktuueckas padora «BripamuBaem ropox. Kak nmpoBectu ckpelyBanue y ropoxay.

Ecte nu xu3Hb B mpobupke? buorexHonorus KyJabTypHBIX pacTeHuil. MccnenoBaTenbekast
pabota «BpIpaimnBaHue pacTeHU B MPOOUPKe» (MOKHO BOCHOIB30BATHCS PE3yIbTaTaMH MPEIbIIYIINX
HKCIEPUMEHTOB 110 COCTABIICHHUIO MMUTATEIHHBIX PACTBOPOB IS PACTEHHIA).

Kak demoBek MokeT MoauduIupoBaTh pacTeHus? [eHeTHueckoe peJakTHpPOBAaHHUE.
CoBpeMeHHBIE TOJXOJBI M JIOCTHIKEHUSI TeHETUYECKOTO PEJaKTHPOBaHUs pacTeHHi. [IpakTuueckast
pabota «['eHOMHBIE HOKHULIBI

(MonenmupoBanue pabotsl cucteMbl CRISP-Cas).

7. Pacmumenvnasn npooykuyus. (4 uacoe)

Hamzemuble u moa3emuble opranbl pacteHuid. [loGer um BHIIOM3MEHEHHBIH MOOEr pacTeHUH.
CrniocoObl pa3MHOKEHUS PACTEHUH.

[ousTHE O KauecTBE MPOAYKTOB MUTAHUS. [IpoGIIeMbl KOHKYPEHIIMU OT€YECTBEHHBIX MPOTYKTOB
IUTaHUS C UMIOPTHBIMU. JIOTMCTMKAa JOCTaBKM M CPEACTBA COXPAHEHUS NPOAYKTOB ITUTAHMS.
[Ipaktnueckas pabora «IIpenenbHo nponmyctumele koHueHTpauuu (IIJIK) m mMeronel KoHTpouis
0€301aCHOCTH PACTUTEIBHBIX TPOAYKTOB MUTAHU.

Mukpo3eneHb: IMoJIe3HOCTh W TexHoisorus. Mccnenoparenbckas pabora «OleHka KauyecTBa

BBIpAIIEHHON MHUKpO3€eJIeHN» (JINOO CBOs, TMOO U3 Mara3uHa).

XUMUYECKU I aHanu3 MPOAYKIIUH. OCHOBBI CeKTpOoOTOMETPHH.
[Norenunomerpus. Xpomarorpadus. [Ipaktuueckas padora «MeTopl OLIEHKH Ka4eCTBAa PACTUTEIbHOM
IPOAYKIMH: XpaHEHHE U COXPAHHOCTb MUTATENBHBIX BELIECTBY (110 JOCTYITHOMY 000pYyI0BaHHUIO).

HccnenoBarensckas pabora «Omnpenenenue BuramuHa C METOZOM OOpaTHOTO TUTPOBAHHS B

JI0/1aX Ha Pa3HOM CpOKe (CrocoOe) XpaHSHUs.

Monayab «buorexnosorus» 7 kiaacce (34 4yacon)

1. Buomexnonozusa (2 uaca)

IToHsiTHE OMOTEXHOJIOTHH. 3aueM YCJIOBCKY 6I/IOT€XHOJ'IOFI/II/I, B 4CM HX IPCUMYLICCTBO IICPCa

XUMHYECKUM CHHTE30M. OCHOBHBIC OMO00OBEKTHI OMOTEXHOJIOTHH: MMPOMBIIIJICHHBIC MUKPOOPTaHU3MBI,



KJIETKM M TKaHU pacTEeHUil, >KMBOTHBIX M 4YeJoBeKa, Ouokaranuszatopbl. IlpakTuueckas pabota
«IIpumepbl npuMeHeHUs! OMOJIOTMUECKUX 0OBEKTOB B TBOEH YKU3HMY.

Ceippe [uii OMOCHHTE3a M OLEHKAa €ro OHOJIOTHYECKOH IeHHOCTH. OCHOBHBIE HCTOYHHUKH
yriepona, a3ora, ¢gocdopa, MUKpOdJIEeMEHTOB. lcciiemoBaHne HOBBIX MCTOYHHUKOB CHIPBS (BKIIFOYAsS
BOIIPOCHI €r0 MpeaBapUTENbHON 00paboTKM), pa3paboTKa HOBBIX MUTATENBHBIX CPEl, B TOM YHCIE
BKJIIOYAIOIIUX OUOCTUMYISTOPHI M Jpyrue 3JIEMEHTHl YHpPaBICHHUS W ONTUMHU3ALUMU IPOLECCOB
OnocuHTe3a. MeToIbI ONTHMHU3AIMH TUTATEIBHBIX CPE.

2. Mukpoouonozusn (6 uacoes)

[onoxeHne MpOKaprOTOB B CHCTEME OpraHndeckoro mupa. CTpoeHrne OakTepraaIbHON KISTKH.
Knaccudukanus Gakrepuii. Mopdomorus 6akrepuii. [IpocThle M CIOXKHBIE METOJBI OKpPAIIWBAHUS
Oakrepuil. PU3MOIOTHUs OAKTEPUii: MUTAHKE, ABIXaHUE, POCT U Pa3MHOXKEHUE. 3HAKOMCTBO C IOMEHOM
Apxen  (3KCTpeMOUIBLHOCTh, OCOOCHHOCTH  CTpoeHuss  kietkw). JlaGopatopHas  pabota
«DukcupoBaHHble mpemnapathl Oakrepuii. OmnpeneneHue GOpPMBI  MPEUIOKEHHBIX  KYIBTYpP
MHKPOOPTaHU3MOB, MCIIOJIb3Ys MPOCTON MeToJ oKkpackm» JlabopaTopHas paborta «Omnpenenenue Tuna
KJICTOYHOU CTEHKU METOJOM OKpaluBaHus o ['pamy» (IIpu HaJalM4uu peakTUBOB).

Moo4HOKHCIO€ H COUPTOBOE OposkeHue. DotoTpodHble U XeMOTpo(HBIE OakTepHH.
Kunernueckoe omucanue mpoiiecca pocta MUKPOOPIaHM3MOB. ODKCIOHEHIIMAJIbHAs MOJIENb pOCTa.
Kunernka rubenn wmukpoopranusmoB. JlaboparopHast pabota «llpurotoBineHue mHpHKU3HEHHBIX
IIPENapaToB MOJIOYHOKUCIIBIX OaKTEPHIl».

[TaTorennsie OakTepuu. UymMHas majiouka U YepHas CMEpPTh, OOTYIIN3M, CTONOHSK, TyOepKyJes.
HUctopus 60prObI ¢ OakTepuanbHbiMu nHpekusamu. Jlabopatopnas pabdora «IloceB cMmbIBa ¢ pyk Ha
yamku [lerpuy. JlabopaTopHas pabora «Brifenenne unucToi KyabTyphl OakTepuii. MeTos pa3BeeHHil.
Metox wucromaromero mrpuxa». Jlaboparopuas pabora «Mopdosnornyeckas XapaKTEpUCTHKA
BbIJIEJICHHON YHUCTOM KyJIbTYpPbI: XapaKTepUCTUKA KOJIOHUH, (popMa OaKTepuid, TUI KJIETOYHOWU CTEHKI.

Boiina 6eckoHeYHOCTH: aHTUOMOTHKH IPOTUB OakTepuil. MexaHu3Mbl AeHCTBUI aHTUOHMOTHKOB.
Mexkinerounass KOMMyHHKarus Oakrepuii. UyBcTBo kBopywma. JlabopatopHasi pabora «CpaBHECHHE
pocTa MUKpPOOPraHM3MOB Ha yallke 0e3 u ¢ Ao0aBiieHuss aHTUOMOTUKOBY» MccnenoBarensckas padota
«ITonck MUKpOOPraHM3MOB 00JIaJAI0OIUX AHTATOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenune Oaktepuil uenoBekoM. KuHeTmdyeckoe omucaHue OHMOCHHTE3a MPOAYKTOB
MHUKpOOpraHu3Mamu. bakTepuu, KoTopble MOTYT pasznaraTth IacTuk. MccnenoBarenbckas paboTa
«Bpienenne MOJIOYHOKHUCIIBIX OaKTEPUid, UCCIIEJOBAHUE UX aKTUBHOCTIY.

Mukpoopranu3Mel B arpoOMOTEXHOJOTMH. VICKyCCTBEHHBIE AacCOLMAllMU PACTEHUH ¢

MuKpoopranuzMamu. MccnenoBarensckas pabora «Bpiienenune 6akTepuii MoyIe3HbIX ISl pACTEHUID.

3. Jykapuomuueckue opzanusmol 6 OuOmMexHo02uU (N1ECHesble 2PUDBL, OPOHCIHCU,
6o0opocau) (6 uacos)

[TnecHeBbie rprObI MPOAYIIEHTHI OMOJIOTMYECKN aKTUBHBIX BEILECTB.



OO0miass xapakTepucTUKa IpOicKeH caxapoMuleToB. Vcropus HCHONB30BaHUSA APOXGKEH B
TPaJUIIMOHHON OMOTEXHOJIOTUU. TeXHOJIOT MM BUHOENHUS U XJIEO0TIeUeHHS, CTICIIMAT3UPOBAHHbIE PACh
npoxoxeit. Metabonusm apoxokeit. Peakius ciimproBoro opokenus. Jlabopatopuas padota «Ilomcuer
KJIETOK Jposkeil B kamepe ['opsieBay. JlabopatopHas pabota «OOHapy)eHHe MPOIYKTOB CIUPTOBOIO
OpOXKEHHS: HTUIIOBOTO CITUPTA U YTIIEKUCIIOTO ra3ay. [lomyueHre BTOpHYHBIX METaOOIUTOB B IPOXIKaX.
Jpoxokn Kak nmpoylieHTsl OnotoruiuB. [lonydenne 1eaeBpix OEIKOB B APOXKKAX.

OCOOEHHOCTH BEreTaTMBHOTO M TIOJIOBOTO Pa3MHOXKEHHS y IPOXOKeH, 3HAYCHHE H3yYeHUS
MUTO3a M IUTOKMHE3a I ONTHUMHU3AlUMU IPOLECCOB KYyJIbTUBUPOBAHUS IPOXIKEBBIX IITAMMOB,
MOHUMAaHUS TPUYUH TATOTCHHOCTH JPOXOKEH U rprOoB, MOMCKa MHIIIEHEH (QYHTUIIMIOB U pa3paboTKu
HOBBIX JICKQPCTBEHHBIX NperaparoB. JlJabopaTopras padora «HabmroneHre pa3MHOKEHUS IPOXKIKEBBIX
kiaerok». Ilpaktuueckas paborta «[lomydenue TBOpora M Kepupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuii». [IpakTnueckass padora «OCHOBHBIE BHIBI KBaca M WX XapaKTEPUCTHKA» «JIpoxoku u
MOJIOUHOKHUCIIbIE OaKTepuu, MpHUMEHseMble i MpPOM3BOACTBAa KBaca». I[IpakTuueckas pabora
«CpaBHUTENBHBIA aHAIHU3 PA3BUTUS JPOXOKEH B adpOOHBIX M aHA’POOHBIX yclnoBUsAX». [IpakTudeckas
pabora «MeTonbl OLEHKM CBOMCTB XjeOomekapHbIX Jpoxicked. OcoOeHHOCTH HpPUMEHEHUS
MIPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX Aposxkei». MccnenoBarenbekas padbora «BausHue dusuko-
XUMHYECKUX (DAKTOPOB HA KAYECTBO OMOTEXHOJIOTHICCKON MPOAYKITUH (KBac, Keup, CoIp, X1ed u ap.)».

Bonopocnn — mepcriekTUBHBIH  OOBEKT A7 TIPOM3BOJACTBA Oelka H  YIJIEBOJOB.
BuoTtexHonorMuecKkrue METOJbl OYMCTKH TBEPIBIX, JKUAKHX OTXOJOB M Ta3000pa3HBIX OTXOI0B
npoun3BocTB. CTouHble BOABI. CXEeMBI OYHCTKH. BHOQMIBTPHI, a9pOTEHKH, METAaHTEHKH, OKCHUTEHKH.
AKTHUBHBIN WJI ¥ BXOJSIIKE B HETO MUKPOOPTraHu3Mbl. Vcronb30BaHre BOIOPOCIIEN B OUMCTKE CTOUYHBIX
BoJ. MccnenoBarensckas pabora

«Bnusnue pusznko-xumudeckux (pakropos Ha poct Bogopociau (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayus (4 uacoe)

HacnenctBeHHOCTh M I3BMEHUYHUBOCTB — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB. VI3MEHUHBOCTb.
Bunstr uamenunBocth. [lpaktudeckas padora «MonupukamoHHass H3MEHUYHMBOCTD (JIMCThS, UTOJIKH C
OJTHOTO JIepeBa)».

I'en — maTepranbHbI HOCUTEb HACIEACTBEHHOCTH U U3MEHUYUBOCTH. HyKIE€MHOBBIE KHCIIOTHI.
Jlokanu3auusi reHeTuyecKoro matepuaia B kierke. Jenenue knetok. Permkanus JJHK. OcHoBHas
JormMa MoJieKyJsipHoi 6nonoruu. Tpanckpunuus. Tpancnsaus. Myrtanun. [Ipaktudeckas padota «['en
— HHCTPYKIMS 10 cOOpKe KIIeTKU (Ha Oucepe M KOHCTpykTope)». IIpaktuueckas pabota «MyTtanus
Ha OyTtepOpone (1r000i1 00BEKT M3 mpeablayIield padoThl, Ie U3MEHEHHE MHCTPYKLUUU NPHUBEIET K

N3MCHCHHUIO BHCIIIHECTO B A O6"J':>€KT8.))).



5. Bupyconozus. (3 uacos)

[lonoxeHue BUPYCOB B cUCTeME OpraHmdeckoro mupa. CTpyKTypa M XHMHYECKUH COCTaB
BupycoB. Knaccudukamnus BupycoB. Penponykuus Bupycos. IIpocMoTp noxymeHTansHOro (huiabma o
BUpYCax.

Bupycsl - Bo30yautenu nHpeknonHbeIx 0one3neil. OnkoBupychl. bakrepuodaru:

CTpoeHue, cBoOicTBa, mpuMmeHeHue. Ilpaktuueckas pabora. «Merox pasBeaeHui» IIpakTuueckas

pabora. «TurpoBanue 6akrepuodaros». bruonornueckre MeToabl 6OpPHOBI ¢ BUPYCAMHU.

6. I'ennas unscenepusn u ouomexnonozuu. (4 yacos)

OcHoBbl TeHHON nHkeHepun. Bektopa. Crneunduueckue ¢pepmentsl Oakrepuii. [IpakTudeckas
paboTta « IHIOHYKII€a3bl PECTPUKIUH (paboTa ¢ HYKJICOTHUTHBIMH IMOCIEA0BATEILHOCTIMU Ha OyMare)y.

buoTtexHonorMM TpPOMYKIMKA OENKOB B OaKTepUABHBIX KyJbTypaxX. JOCTH)KEHUS TeHHOM
HWHXXCHCPUU U 6HOTCXHOJIOI‘I/II/I.

CRISPR/Cas — cucrema aJaniTHBHOIO HMMMYHHUTETa OaKTEpHii U apXeid.
[paktuyeckas padora «I'ennsie HOxHUIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

I'MO. Metonel nonyuenus 'MO. Urpa-auckyccust «Bemrpaii rpant Ha cozganue I'MO».

7. Buomexnonozuu 6 ycusomuogoocmee (4 uacoe)

JlomecTuKalusi OCHOBHBIE JIOMALIHME >KUBOTHBIE; COBPEMEHHBbIE OJKCIIEPHUMEHTaxX IO
JIOMECTUKALUK >KUBOTHBIX (JIMCHUILIA, HOPKAa W Jp. — ASKCIEPUMEHTbl HAay4YHOM IIKOJBl aKaJeMuKa
bensesa). [uckyccus «Jlomectukanusi, Bce JM pPacT€HUsS W JKUBOTHBIE, KOTOPBIE >KUBYT DSIOM C
YeJIOBEKOM UM OJI0MAIIHUBAIOTC? MOXHO JIM CUMTAaTh TapakaHa OJOMAIIHEHHBIM JKUBOTHBIM?».

CoBpeMeHHbIE METO/Ibl B 5KUBOTHOBOJICTBE: TpaHCIIAaHTALIMsI SMOPHUOHOB, XMMEPHbBIE )KUBOTHBIE,
Ki1oHupoBaHue. [IpakTrueckas padora «MeToauKka KIOHUPOBaHUs (MOJEIMpOBaHUE Ha Oymare).

OcHoBHbIE 00J1€3HU )KUBOTHBIX M POJIb MATOT€HHBIX MUKPOOPTaHU3MOB U MApa3uTOB B Pa3BUTUH
3a00/IeBaHUN JOMAIIHUX KHBOTHBIX W OCHOBHBIX Mepax OOppOBI C HHMH, pOJIb IOJIE3HBIX
MUKPOCHUMOMOHTOB B OpraHu3Me JKHMBOTHBIX. [lomokuTenbHoe u T00OYHOE (OTPHIATETHHOE)
BO3JICHCTBIM aHTUOMOTHKOB Ha OPraHW3M B XOJI€ JICUCHHUs KUBOTHBIX; LIETH U 33/1a4ll BETCPUHAPUH.
buorexHonoruss KopMoBbIX mpenaparoB. [Ipaktuueckas pabora «CocTaBieHHE paloHa MUTAHUS
JKUBOTHOTO, pacueT pacxoJoB Ha cojepkanue». HcciemoBarenbckas pabora «OreHka KadecTBa
MOJIOYHOW MPOTYKIIHI.

8. Buomexnonozuu 6 pacmenuegoocmee (5 uacos)

OcHoBHble MeTonbl cenekuuu. [ubpuamzanus. Dopmbl 0TO60pa. OCHOBHBIE HANpaBICHUS
CEJICKIIMH: YIYUYIICHHE YPOXKAHHOCTU, YCTOWYMBOCTA K OMOTUYECKUM U aOMOTHUYECKUM (aKTopam.
[TpakTrueckas padora «BripammBaeM ropox. Kak mpoBecTr CKkpemrBaHue y TOpoOXay.

OCHOBHBIE TMOAXOJBlI CENEKIMU U OMOTEXHOJIOTMU KyJNbTYpHBIX pacTeHuid, ['ulOpumuzarus,
OTJaJieHHas TUOpHAM3alus, HCKYCCTBEHHbBIM OTOOp, Trerepo3uc, TpaHchopmMaius, MyTareHes,



reHeTuyeckoe penakruponanue). Mcropus cenexiuu B Poccun u mupe, uctopus pa3BUTHS BaKHEHIIINX
COPTOB KYJIbTYPHBIX pacTECHHI.

Kak denoBexk Moker MomudunupoBath pacteHus? ['eHHas uHkeHepus pacteHmit: Uto Takoe
reHeTHYecKas MHKeHepusi pacteHuil. TpaHcreHHele pacteHus. Meronsl nonyudeHus. OOpa3oBaHue
omyxoyie y pactenuil. ArpoOakrepuanbHas TpaHchopmamus: Ti-rmmasmuasl. [ensr  T-JIHK.
MounekynsipHO-TEHETHUECKHE  MeXaHW3Mbl  TpaHchopManuu. ['eHeTmdyeckoe penaKTHpOBaHHE.
CoBpeMeHHbIE MOAXOJbl U JOCTH)KEHUS T'€HETUYECKOro peJakTUpoBaHUs pacTeHMi. lIpakTtuyeckas
pabota «I'eHOMHBIC HOKHUIIBI (MoaeupoBanue padotsl cucrembl CRISP-Cas).

Ectb 11 %u3Hb B TpoOupke? BHOTEXHOIOTHS KyIbTypHBIX pAaCTEHUIA.
HccnenoBarensckas pabota «BelpamuBaHue pacTeHUd B NpoOUpKe (MOKHO BOCIOJIB30BAThCA
pe3ysibTaTaMi  NPEeAbIAYLIMX OKCIEPUMEHTOB II0 COCTaBICHMIO IMTATEIbHBIX pAcTBOPOB UL

pacTeHuin)».

Moayab «MoJieKyJasipHbIe 0CHOBBI (pu3no0run u ¢papmakosorum» 8 kiaacce (34 gaca)

1. @uzuonocuueckas xumusa. (10 uacoe)

Beenenne. buorennsie anementsl: opranorensl: O, C, N, H. AkTuBHBIE ()OpPMBI KUCIOPOA, UX
MOJy4YEeHHUE, HEUTpaTu3aius.

MakposJIeMEeHTBI: TIPOLIEHT COJIEPXKaHMsI B OpraHu3Me, BhIOMHsAeMas (QYHKIHNSA, COlepKaHUE B
npoaykrax nutanus. Ca2+ - cBsi3bIBarolue O€IKH, JACTIOHUPOBAHUE KalbIMs, PETyJSIHs YPOBHS
Kalbliis B OpraHU3Me: FOPMOHBI MOYeK. Mg — CTpoeHue XJopoduiia, ero aKTUBALUS COJTHEYHOMH
DHEPIrUEH.

MHUKpO3JIEMEHTBI: B KaKMX MOJIEKYJIax COJIEp)Karcs, BbINOJHSAeMas (DYyHKIMs, COJAEpXKaHUE B
npoaykrax nuTanus. IlociencTBus mepeno3sMpoBKM MHKpOljieMeHTaMu. Fe — ycBauBaemble THUIIBI
COCIUHECHMM JKene3a. [ eMonpoTenHbl, reMOnnaHuH, TUTOXpOMBL. Cu — yCBOCHHE M TPAHCIIOPT MEIH.
benku, conmepxxamme wmenp. Ilaromornueckue cunHapomsl MeHke u  BuiibcoHa, CcBsI3aHHBIE C
MeTa0O0JIM3MOM MEIH.

Tokcuunsble 3nemenTs! [lepruoanyeckoll cUCTEMBI [UIsl OpraHu3Ma. BiausHue HepocTaTka Makpo
Y MUKPO3JIEMEHTOB Ha JKUBbIE OPraHU3MBbI.

HccnenoBarenbckast pabora «KonnuecTBeHHass OIEHKAa COAEp)KaHUS MHUKPOIJIEMEHTOB HIIU
BUTAMHUHOB B IHILEBBIX IPOIYKTAX»

XKupbl. 3aboneBaHus 4YENOBEKa, CBA3aHHbIE C HApYLIEHUAMU OSKHPOBOTO  OOMeEHa.
JucnunuaeMun.

VYraneBoasl. 3a0oieBaHMs YENOBEKAa, CBS3aHHBIE C HAPYUIEHUSMHU YTJIEBOJHOIO OOMeEHa.
CaxapHblii 1uaber.

benku. Ctpoenue. 3a00jieBaHUsI YEIOBEKA, CBSI3aHHBIC C HAPYIICHUSAMHU OCITKOBOTO OOMEHa.
Oynkuuu OenkoB. @DepmeHTbl. Mexanusm geidictBus. Kiaccel  (hepMEHTaTHBHBIX —peakLUi.

Kodepmentsl. Ilpaktuueckoe 3anstHe «KauecTBeHHbIE pEaKIUMU Ha OPraHWUYECKHE MOJIEKYIIbD».



[Tpaktuueckoe 3ausTHe «JleHarypanus OenkoB» [Ipaktuyeckoe 3ansTue «l3yueHHe aKTHBHOCTHU
aMUIIa3bD».

Butamunbl xupopacTBOpHMBIE, BOJIOpacTBOpUMBbIE. [IpeBpallleHre BUTAMHHOB B aKTHUBHBIC
¢dbopMbl KO(hepMEHTOB. ABUTAMUHO3BI.

OcCHOBHBIE THUITBI META0OJMYECKUX peakiuid. bruosneprernueckue nporeccol. ['mukonus. Huxn
Kpebca. llenb mepeHoca 351eKTpoHOB. OKHCIEHHE >KUPHBIX KHUCIOT. Karabamm3m aMHHOKHUCIIOT.
I'mokoneorenes. CHHTE3 yIiIeBOIOB, OEIKOB, KHUPOB. MeTabonuTtrueckue 3adoneBanus. [Ipakrnyeckoe
3ansTue «Pelienue 3a1a4 Ha SHEPreTUUECKUI OOMEH.

Knerka. [lonsatue memOpansl. @yHkuun MmemMOpaH. Bubl TpaHcopTa B KIIETKY.
MemOpanHble opraHou/ibl. 3a00€BaHUs CBA3aHHBIE C HapylleHHEM paboThl MEMOpPAaHHBIX OpraHe,
00s1€3HM HaKOIJIEHHUS. TUIIbI KOHTAKTOB MEXAY KIETKaMU. 3HAU€HHUE MEKKJIETOUHON KOMMYHUKALUU
U1 310pOBbs opranusMa. [Ipakruyeckoe 3anstue «Juamus (kiaetouka Tpayoe)».

Snpo. YpoBHM yIIakOBKU XpoMaTHHA. XpOMOCOMHBIE TeppuTOoprun. HemeMOpaHHbIE OpraHOU/IbI.

2. Monekynapuasa ouonozua. (10 uacos)

OCHOBHBIE BEXU PA3BUTUS MOJIEKYJISIPHONU OMOJIOTHH.

HyxnennoBbie kucinotel. OCHOBHBIE TPUHIIUIIBI cTpoeHMs. [IpakTnueckas pabora «Beinenenue
JHK wu3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opuramm». Ilpaktuueckas pabota
«Omnpenenenne kadectBa mpemnapatoB JIHK c¢ momomipio cnexkrpodoromerpun» (nmpu Hamuuuu
00opyI0BaHMA).

MatpuuHble cuHTE3bl. Perumkanus — OCHOBa KJIETOYHOIO JieeHus. [IpuHIunbl periuKaim.
[Tpaktuueckas padota «PennukaTuBHas MalIuHa (UTPa-IEMOHCTPALIHS )».
[MpakTudaeckas padota «I[1LP (Monxens ammmudukanus Ha Oymare).

Mytanuu. Yro Bei3biBaeT uaMeHenus B crpoennn [JHK. [Ipunuuns! penapauun.

Tpanckpunuus. [Ipaktuyeckas pabora «Cuina mpoMoTOpay.

I'enernueckuit xox. I[lpaktuueckass pabGorta «PemieHue 3amay Ha TEHETUYECKUM KO
Tpancnsauus. [Ipakruueckas padota «DoaauHT OGEITKOBY.

Opranuzanus reHoMa BupycoB IIpoTUBOBHpYCHBIE CPEACTBA, MEXAHU3MBI UX JEHCTBUS.

Opranuzanus reHomMa OaxTepuii AHTHOaKTepUaIHHbBIE Mpernaparsl.

UccnenoBarenbckas padbora «PacnpocTpaneHrne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepHiiy

Opranusanus reHoma sykapuot ['enomHoe penaktupoBanue. [lpaktuueckas padora «Pabota B
COBPEMEHHBIX TE€HETHUYeCKMX Oa3ax naHHbIX. [IpoBenenue In silico anammsa mocienoBaTenbHOCTEH

TCHOB».



3. @apmaxonozus (14 uacos)

[TonsiTue o nekapcrBax. [IpMHIMIBI MOIXOJa K TOMCKY HOBBIX JIGKAPCTBEHHBIX CPEJCTB.
CkpuHHHT 1 ero MeToabl. MccnenoBarenbekas padoTa « IKCIEPUMEHTHI IO ONPEASTICHHIO TOKCHYHOCTH
BEILIECTB HA apTEMUAUIXY.

ITytu BBenenus JIC. dapmMakoKknHETHKa JIEKapCTBEHHBIX BellecTB. BcackiBanue (abcopOums)
nekapcTB. OCHOBHBIE MEXaHHW3MBI BCACHIBAaHHA. TpaHCIOPT JICKAPCTBEHHBIX BemlecTB. ['eHbI U OeKu
nepBoil ¢asel Ouorpanchopmauuu. IlyTu BbIBeneHHMs JEKapCcTB W3 OpraHu3Ma. OKCKpelus |
anmumuHanug. ['eHsl u Oenku BTOpoil ¢a3el Omorpanchopmannu. dapmakoguHaMuka. [ JTaBHOE U
nmo6o4YHOE, pe30pOTUBHOE U MECTHOE, MPSIMOE, HEMPSIMOE U peIIeKTOpHOE ICHCTBHE.

Bugast B3aumoneiictBus nekapctB. CHHEPru3M M aHTAaroHW3M NPH COBMECTHOM JIEWCTBUU
JICKaPCTBEHHBIX BEIIECTB, NX PA3HOBUIHOCTH.

TpancmemMOpaHHBIN CUTHATUHT. THITBI KIIETOYHBIX PEIIENTOPOB. MeMOpaHHbIe: HOHHBIC KaHAJIbI,
KaTaJIUTHYECKHE U conpsikeHHble ¢ G-0enKamMu; BHY TPHUKJIETOYHbIE: [IUTOMJIa3MaTUYECKHE U sJIepHBIE.
MexaHHU3MBl JIMTaHI-PEeLeITOPHOTO B3auMoIeicTBUSA. CeNeKTUBHOCTh (M30MpaTenbHOCTh) AEUCTBHUS,
CBSI3b «XMMHUECKasi CTPYKTypa — (papMakosornueckasi akTUBHOCTh BEIIECTBY.

PapmMaKoIOru4ecKon MOLYJISAIUN CHUHAIITUYECKON XOJIMHEPTU4ECKOU repeaayu.
MonexkynsipHbIi MeXaHM3M JCUCTBUA U (apMaKOJOTUYECKHE CBOHMCTBA MXOJIMHOOIOKATOPOB,
TaHIIMO0OJI0OKAaTOPOB U KypapernogoOHbIX cpeAcTB. DapMakoJOruyeckas peryisiius aKTUBHOCTH
aIpeHePruvecKoro cuHarmca. AJApeHOMHMETHUKH, aJpeHO0I0KaTOphbl, cUMNATOIUTHKU. [IpakTuyeckas
paboTta «BiusHue agpeHaanHa Ha ceplieyHble COKpaIleHus (IPOrpaMMHOE 00ECTIEYECHHUE)».

MonexymnsipHasi (GapMakoJIOTHs aHTHAJUIEPTUYECKUX CPEICTB. | MCTaMHHOBBIE PELEITOPHI:
TUIBI, MOJEKyJsipHass opranuzanus. CraOwnm3atopbl MeMOpaH Ty4YHBIX KIIETOK: MOJICKYJISPHBIN
MEXaHU3M JIeHCTBHSA, OCOOEHHOCTH KIMHUYECKOTO TNPUMEHEHUS, TOUYKH NPUIIOKECHUS JCHCTBUS
UHTUOUTOPOB JTUMHUIHBIX MEIMATOPOB.

MexaHu3M NEUCTBUS U IPUMEHEHUE IIPENaparoB, CTUMYJIHAPYIOLUIUX MPOLECChl UMMYHHUTETA.
dapmMaKoJIOrn4ecKasl XapaKTepUCTUKA HHTEPIIEUKUHOB: MOJyYEHHUE, MEXAaHU3M JIEHCTBHS, IPUMEHEHNE.
OcHOBBI TaTOPHU3UOIOIUU OCTPO(PA30BOro OTBETA, MEIUALMS BOCHIAIEHUS. MOJIEKYJIApHBIN MEXaHU3M
IIPOTHUBOBOCHIAIIUTEIIEHOTO JNEUCTBUSA TIFOKOKOPTUKOCTEPOUIOB, HECTEPOUTHBIX
IIPOTUBOBOCHATIMUTENBHBIX cpelacTB. [IpakTuueckas padora «['Mcromornueckue npenaparsl IMMYHHOM
CUCTEMBD».

[lonsiTme o0 Hapko3e H HAPKO3HBIX Hpenaparax. KieTOYHBII W HEPBHBIM HapKO3.
dapmakoJIOrH4ecKasl XapaKTepUCTUKA OTACIIBHBIX T'PYII HApKO3HBIX CpelacTB. IlocimenoBarenbHOCTD
JeMCTBUS Ha LEHTpalbHyIo0 cucteMy. [IpakTtuueckas padora «['ucToioruueckue npenapaTsl HEPBHOM
CUCTEMBI».

dusmnonoruueckuii cox; ¢gassl cHa. Buapl Hapymennii cHa [loHsTHE 0 MEAMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax (THITHOTHUKAX).

MonekymsipHble acrekThl Horuienuuud. OnuaTHele PEelenTopbl, UX THIBL. JHKe(haTuHbI U

SHAOP(UHBI - SHJIOTEHHBIE JTUTaH bl OMUATHBIX PELENTOPOB.



AHTUIICUXOTHYECKOE JeicTBHe, BIMSHHE HA (QYHKUHUIO OHKCTPAUPAMHUIAHON CHUCTEMBI,
OMOIMOHAIBHYIO CQepy, PBOTHBIA IEHTP, apTEpUATbHOE [aBJICHHE, IICHTP TEPMOPETYIISIIHH.
MounekynsipHble MEXaHU3MBbI JEMCTBHSI HEUPOJENTUKOB, BIMAHNUE Ha A0(aMUHOBBIE, CEPOTOHHHOBBIE,
aJipeHO- U THCTaMHUHOBBIC PELIETITOPHI, UX JCHCTBHE Ha KJIETOUHbIE MEMOpaHbI, Ha JETOHUPOBAHHE
TKAHEBbIX MOHOAMHWHOB. HOTCHHI/IaJ'I?,aBI/ICI/IMI)IC HAaTPpUCBBIC KaHAJIbl KaK MUIICHU I[GﬁCTBPI?[ MECTHBIX
aHecteTUkoB. CrocoObl MHTUOMPOBAHUS IMOTEHIIMAT-3aBUCUMBIX HATPUEBHIX KAaHAJIOB MECTHBIMH
aHecretukamu. lIpaktudeckas pabora «Kapra »skcmnpeccnn A0(aMUHOBBIX U CEPOTOHHMHOBBIX
perentopoB B Mo3re Mbiei». MccnenoBatenbekas padota «IloBegeHueckue TecTol Ha ppiOKkax Danio
rario. CBeto-TeMHas kamepay. MccnenoBarennckas pabota «[loBenenueckue TecTsl Ha peiOkax Danio
rario. OtkperToe none». MccnenoBarenbckas padora «[loBenenueckue TecTsl Ha priOkax Danio rario.

CraiiHoe ITOBEIECHUEY.

Mopyab «MoJieKyJIsSIpHBbIE OCHOBBI cejiekunm» 9 kiaace (34 yaca)
1. Monexkynapunas ouonocus. (10 uacoes)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJISIPHOU OMOJIOTHH.

Hyxneunnossie kucinotel. OCHOBHBIE TPUHIUIBI CTpoeHUs. [IpakTuueckas pabora «BriieneHue
JHK w3 Oanana». Ilpaktuueckass pabdora «Mogens JIHK-opuramm». I[Ipaktuueckass pabora
«Omnpenenenne kauectBa mnpemnapatoB JIHK c¢ momomsio cnexkrpodoromerpun» (mpu Hamuuuu
o0opyoBaHus).

Marpuunsle cUHTE3bl. Pennukanus — OCHOBa KJIETOYHOTO JeieHus. [IpuHIMObl peraukamnmm.
[MpakTrueckas pabota «PernukaTuBHas MaluHa (UTpa-I1eMOHCTPAIUS ).
[Tpaktuyeckas padora «I1LP (Mogenp ammmnudukanus Ha Oymare).

Mytanuu. Yro Be13biBaeT u3MeHeHus B crpoennu JJHK. [IpuHnune! penapanum.

Tpauckpunius. [Ipaktudeckas padora «Cuna mpoMoTOpay.

I'enernueckuit wox. Ilpaktmueckass pabota «Pemenne 3amad Ha TEHETHYECKUM KO
Tpaucmsius. [Ipaktuaeckas padota «DoITUHT OEIKOBY.

Opranu3zanus reHoma BupycoB [IpoTHBOBHpYCHBIE CPEICTBA, MEXAHU3MBI UX JICUCTBUSI.

Opranuzanus reHoma 6akrepuii AnTuOaKTepuanbuble nmpenapatsl. MccaenoBarenbekas paboTa
«PacmpocTpaHeHre aHTHOMOTHKOPE3UCTEHTHBIX OakTepuiy OpraHu3anus reHoMa 3ykapuot [ eHoMHOe
penaktupoBanue. llpaktuueckas pabora «PaboTa B COBpEMEHHBIX T'€HETHYECKUX 0a3ax HaHHBIX.

[TpoBenenue In silico ananm3a mociae10BaTEIILHOCTEH TEHOBY.

2. Monexynaphuoie ochogul 2enemuxu (10 uacos)

[Ipeamer reneruku. KpaTtkas ucropus pa3BUTHsI MPEICTaBICHUS O HACIEICTBEHHOCTH.
OT reHa x NMpu3HaKy: Kak packpacuth kota. Uto takoe nmpusHak? [lyTh OT reHa 1o mpusHaka.
Mytanuu. Amenu. I'eTepo3urotsl U rOMO3UroThl. JIOMMHAHTHBIE U pelieCCUBHBIE ajuienu. PoneBas

urpa «Astenny. MccrenoBarenbCkuii IpoekT MyTareHHbIe (aKTOPBI.



['eHbl cTposT opraHu3M. BkioueHue u BBIKIIOUEHHE Oosblioro Habopa reHoB. Kak kieTku
MOHUMAIOT, KaKUe TeHbI TOJKHBI padorark. PoneBas urpa «Cyap0a kieTkn». | eHbI-IepeKITI0YaTeN .
[IpakTryeckoe 3aanne « AJITOPUTMBI 1J1 KIETOK.

JuckpeTHoe HacieI0BaHHE MPU3HAKOB. 3aKOHbI MeHJels: OJIMH I'eH - OJuH npu3Hak. Cxema
CKpelllMBaHUs. 3aKoH eauHooOpazus TuOpunoB mepBoro mnokojeHus. [IpakTuueckoe 3anaHue
«EnmHoOOpazue mepBOro MOKOJEHUS». 3aKOH paclIerieHHss MpHu3HaKa BO BTOPOM TOKOJICHUU.
[Ipaktruueckoe 3ananue «Pacmierienre BO BTOpoM oKoJieHun». McciienoBarenbckuii MPOeKT «3aKOHbI
I'. Menpenst B S5KCIEPUMEHTED.

3akoHbl MeHens: HECKOJIIBKO T€HOB - HECKOJIbKO MPHU3HAKOB. JIUruOpumHoe CKpeuuBaHue.
HeszaBucumoe pacxoxaenue xpomocom. Ilpakrnueckoe 3amanue «Pemerka [lenneray. CuemieHHoe
HacJeI0BaHUeE.

B3aumoneiictBue reHoB. AiesibHOE U HeauielbHoe. [IpakTuueckoe 3aHsTue

«B3anMopnelicTBUs F€HOB (MOJIEIMPOBAHUE CUHTE3a U TPAHCIIOPTA IUTMEHTA B KIIETKY )»

Onpenenenue noxna. [lonoseie xpomocombl. CaMiibl U caMkH. BiusiHue (pakTopoB OKpysKaromien
cpenpl. XpoMocoMHoe ompeneneHue nona. [lomoBele  xpomocoMsl. [Ipakrtuueckoe 3amaHue
«HacnenoBanue, cuemieHHoe ¢ nojom». [IpoGiema m0mONMHUTENBHOM X-XpOMOCOMBI Yy JKEHILMH.

Tpex1BEeTHBIEC KOIIIKH.

3. Monexynapnoie ocnogul cenexyuu (14 yacos)

I'ensl B nonysnsauusx: Benukoe papHoBecue. [lonmynsiusa. YacToTel BCTpeyaeMOCTH MpU3HAKa U
atensi. YpaBHeHue Xapau-BaiinOepra. [lpaktuyeckoe 3amanue «YHacToTsl amieneid, T€HOTUIIOB U
dbenoTunony. MccmenoBaTenbCKuid MPOEKT «AHAIN3 TEHETUUECKON CTPYKTYPHI ITOMYJIAIHNH (HAa OCHOBE
3aKoHa Xapau-Balinbepra)».

[Nomynsuy MEHSI0TCS: YMCIEHHOCTh, MUTpalus U BBIOOD cyripyra. ®akTopsl, KOTOPbIE BBIBOIST
HOMYJIALUIO U3 paBHOBecus Xapau-BaitnOepra. YucnenHocts nomynsiuu. PoneBas urpa «3¢ddekr
ocHoBaremsi». PoneBast wurpa «3ddekr OyrbutouHoro ropibimka». [peiid renoB. Myranmu.
Hecnyuaiinoe ckpemuBanue. M3onsus.

[lomynsum MeHSI0TCA: €CTECTBEHHBIM OTOOp. MexaHu3M JAeHCTBUS €CTECTBEHHOro OTOOpa.
JBmwxymuit oroop. Ponesas urpa «EcrecTBeHHBIN 0TOODY.

Mopudukanronnass u3MEHYMBOCTh. (CTaTHCTUYECKHE OCOOCHHOCTH MOAM(PUKAIIMOHHON
u3MeHunBocTU. MccnenoBatenbckue padoThl «MoandukanyoHHas HW3MEHYMBOCTh PpAcTEHHM B
IpeJiesiax Ballero MecTa JKUTEJIbCTBAY.

HacnenoBanue konn4yecTBEHHBIX NpuU3HAKoB. KoyMyecTBEeHHbIE MPHU3HAKU. CpenoBas
U3MEHYMBOCTh Tpu3Haka. Koadoumnuent nacnenyemoctn npusHaka. OtBer Ha or6op. Ilonck reHos
KOJIMYECTBEHHBIX MpPHU3HAKOB. OIHOHYKIEOTHIHbIe BapuaHThl reHoB. J|HK-ummn. IloaHOoreHoMHBIM

aHaJINu3 acCOLMaIIU.

«Owmb» Hag reHoMoM. [loctrenomHuast 3pa. OOpaTtHas reHeTuka. « OMUKCHBIC» HCCIIEIOBAHUS.

HpOTCOM, MeTa00JIOM. HpaKTI/ILICCKOC 3aJaHuc ((AFpOHOMBI)).



JlomecTuKanus ¥ IEHTPhI TEHETUYECKOro pasHooOpasus. [loucku pacTeHHil ¢ «XOPOIIUMI
npu3HaKamMu JUIsi 4yenoBeka. LleHTpel reHeTrmdeckoro pasHooOpasusi. Hukomait MBanoBuu Bapuiios.
Cenexkuusi. KomOunanmonHas wu rtuOpuaHas cenekinus. [ereposuc. Ilpaktuueckoe 3amanue
«I"'oMonorn4eckue psibl HacJIEeACTBEHHOW U3MEHUUBOCTIY.

CoxpaHUTh U U3YYUTH T€HBI, YTOOBI MEHATH Oyaymiee. Kak nmpaBuiIbHO XpaHUTh
redpl. KOMIeKIMu reHeTHYeCKUX pecypcoB pacTeHuid. [IpakTuKyM W/Wiy MCCIe0BaTeNbCKUA MTPOCKT
«MeTonpl KyJIbTUBUPOBAHUS 1N VItro Ui COXpaHEHMs] TEHETHYECKHUX PECYpPCOB PACTCHUM W IS
YCKOPEHHOU CENEKLIUM.

I'eneTnueckue LEHTPHI B HAlllEW CTpaHe. ['1e 3aHUMAKOTCS TEHETUKON M T€HOMUKOW ISl HYXK

CEJIBLCKOT'0 XO03SICTBA.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUHOM
JAEATEJIBHOCTHU

3aHgaTHsa B paMKax TIIporpaMmbl HAIIpaBJICHbI Ha oOecnieueHue JOCTHMIKCHHUS IIKOJIbBHHUKAMU

CIIEIYIOIIUX JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTelIbHBIX PE3YIbTaTOB.
JInuHOCTHBIE Pe3yJIbTATHI:

B cgepe epasxcoanckoeo ocnumanusi: TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM
JESITETHHOCTH TIPU BBITIOJIHEHUU HMCCIIEIOBAHUM W TIPOEKTOB, CTPEMIICHHE K B3aMMOMOHUMAHUIO U
B3aMMOIOMOIIIH.

B cpepe nampuomuueckoco 6ocnumanus: OTHOIICHHE K OMOJOTMHM KaK K Ba)KHOW COCTaBJISIOIICH
KYJIBTYpPbI, TOPJIOCTh 3a BKJIaJl POCCUUCKHUX U COBETCKHX YUYEHBIX B pa3BUTHE MUPOBOW OMOIOTHYECKON
HAYKH.

B cqbepe dyxoeno-rtpaecm@ennoeo socnumaHus.: TOTOBHOCTb OICHHMBATh IMOBCACHHE WU IIOCTYIIKH C
IMO3WIMKM HPABCTBEHHBIX HOPM W HOPM JKOJIOTIYECKOM KyJbTYpPbI; IMOHUMAaHHUEC 3HAYUMOCTHU

HPABCTBEHHOI'O aCIHEKTa JIEATEIIbHOCTH YeJIOBEKa B METUIIMHE U OMOJIOTHH.
B cghepe scmemuueckozo 6ocnumanus: IOHUMaHUE POIM OUOIOrUU B (POPMUPOBAHUU ICTETHUECKOI
KyJbTYpbI JINYHOCTH.

B cghepe @uzuueckoeo eocnumanus, opmuposanus Kyibmypbl 300p06bs U IMOYUOHATLHO2O0
Onazononyyus: OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBBIO M YCTaHOBKA Ha 3/I0POBBIM 00pa3 )KU3HU
(3m0poBoOE nNUTaHKE, COONIOAEHNE THTUEHUYECKHUX ITPABUII U HOPM, COATTaHCUPOBAHHBIN PEKUM 3aHATHH
U OTJbIXa, peryyspHas (usnyeckas aKTUBHOCTb); OCO3HAHUE IOCIIEJACTBUI M HENPHUATHE BPEIHBIX
NpUBbIUEK (YIOTpeOIeHNnEe aIKOTros, HAPKOTUKOB, KypEeHHUE) U HHBIX (popM Bpena Jutst GU3UIECKOro U
NICUXUYECKOTO 3/I0POBbs; COOJIIOJICHHE MpaBMJI OE30MacHOCTH, B TOM YHMCIIE HaBBIKM 0€30MacHOTO
NOBEJICHUS B MPHUPOTHON cpene; CPOPpMHUPOBAHHOCTh HaBbIKAa Pe(IICKCHH, yIpaBIeHUE COOCTBEHHBIM
SMOLIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyooeozo eocnumanus: akTUBHOE y4dacTHE B PEIICHUU MPAKTHUECKUX 337ay (B paMKax

CEeMbH, IIKOJBI, TOpOJda, Kpas) OHMOJOTHMYECKONH M JKOJOTHYSCKOW HANpPaBICHHOCTH, HHTEpPEC K

NPaKTUYECKOMY H3YUYEHHIO MPO(eccHii, CBI3aHHBIX ¢ OMOIOTHEH.

B cgpepe sxonocuueckoco 6ocnumanus: OpUEHTALMs HAa NPUMEHEHHE OMOJIOTMYECKUX 3HAHUU IpH
pelIeHnH 3a7ay B 00JaCTH OKpY’KaloIleld Cpeibl; OCO3HAHME HKOJOTHYECKUX MPOoOJIeM U MyTel Hx

pemICHusA; TOTOBHOCTDb K YUYaCTHIO B HpaKTquCKOﬁ JACATCIIbHOCTHN 9KOJIOTHYSCKOU HaIIpaBJICHHOCTH.

B cghepe nonumanus yenHHocmu HayyHo20 NO3HAHUSA: OPUCHTAIUS HA COBPEMEHHYIO CHUCTEMY
HAYYHBIX MPEJICTABICHUIH 00 OCHOBHBIX OMOJIOTMYECKHX 3aKOHOMEPHOCTSX, B3aUMOCBS3SIX YelIOBEeKa C
OPUPOJHON M COLMAIBHON Cpelol; MOHUMAaHHE PO OHOJOTHYEeCKOM Hayku B (OPMHUPOBAHHUU
HAyYHOTO MUPOBO33PEHMS; pa3BUTHE HAyUHO JII0003HATEIbHOCTH, HHTEpEca K OMOIOrM4ecKoil HayKe,
HAaBBIKOB MCCJIEI0BATEIbCKON JESITEIbHOCTH.

B cghepe aoanmayuu k usmenaowumcs ycio8uam coyuanbHol u npupooOHoti cpeosl. aleKBaTHas OLIEHKa
U3MEHSIOINXCS YCIOBUI; NpPUHATHE pelleHus (MHIUBHUAyaJbHOE, B TpYIIE) B H3MEHSIOUIMXCS
YCIIOBHSIX Ha OCHOBAaHWM aHAIM3a OWOJIOTMYECKOW MH(OpPMALWH; IUIAHUPOBAHUE NEHCTBUH B HOBOM

CUTyallu Ha OCHOBAaHHUU 3HAHUH OMOJIOTHYECKUX SaKOHOMepHOCTeﬁ.



MertanpeameTHble pe3yabTaThl:

B cipepe osnaoenus ynusepcanvuulmu yueOHbIMU NOSHABAMENbHBIMU OCICMEUAMU

ba3oBble Jjornyeckue IeHCTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKH OMOJIOTUYECKUX OOBEKTOB (SIBICHUN);

YCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK KIaCCH(PUKAIIUU OMOJIOTHYECKUX OOBEKTOB (SIBJICHUH,

MIPOLIECCOB), OCHOBAHUS 111 0OOOIICHUS U CPAaBHEHUSI, KPUTEPUHU IIPOBOJUMOTO aHAIHN3A;

C Y4ETOM NPEII0KEHHON OMOJIOTHUECKON 3a/1aui BBISIBIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS
B paccMarpuBaeMbIX (akTax M HAOJIOACHUAX; MpeUlaratb KPUTEPUU [UIA BBISABICHUS

3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

BBISIBJIATh JI€PUIMTH MHPOPMALMHU, JAHHBIX, HEOOXOIUMBIX IJIsi PEIIEeHUs IMOCTABICHHOMN
3a/1a4H;

BBISIBIIAITh IPUYMHHO-CJICJICTBEHHBIE CBS3M IPU HM3YYCHUHM OHOJOTMYECKMX SIBJICHUH U

IMpoucCCoOB; ACJ1aTh BBEIBObI C HCIIOJIb3OBAHUEM  JCAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIO‘ICHPII>'I, YMO3aKJ'IIOLIeHI/H7[ 110 aHaJIOTHH, (bOpMyanOBaTB THITIOTE3bI O B3AMMOCBA3MX,

CaMOCTOATENIbHO BBIOMpAaTh CIOCOO pEIICHHS y4eOHOW OMOJIOTMYECKOW 3amaun (CpaBHUBATH
HECKOJIbKO BapUAHTOB PEIICHUSI, BEIOUpATh HAKOO0JIee OAXOAIINNA C YIETOM CaMOCTOSITEIIBHO

BbI/IEJICHHBIX KPUTEPHEB).

bas3oBrIe ncceoBaTeILCKUE JICHCTBHS:

HCII0JIB30BAaTh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA,

dbopMyIHUpOBaTh BOMPOCHL, (UKCUPYIOIIHE pPAa3PhIB MEXKIY PEATbHBIM H IKEIaTeITbHBIM
COCTOSTHUEM CUTYaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO

YCTaHaBJIMBATb UCKOMOC U JAHHOC,

¢dopmMHpoBaTh THNOTE3Yy 00 HCTUHHOCTH COOCTBEHHBIX CYXJEHHUH, apryMEHTHpPOBATh CBOIO
MTO3UIINI0, MHEHUE;
IPOBOAUTH IO CaMOCTOSITEILHO  COCTABJIEHHOMY IIJJaHy HaOJNIOJIEHUE, HECIOKHBIN

OMOJIOTUYECKUN SKCIIEPUMEHT, HEOOJBIIOE HCCIIEAOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH
Ouosornyeckoro oobeKkTa (Impoiecca) u3y4eHus,

MPUYIUHHO-CJICACTBCHHBIX CBSI3€H M 3aBUCUMOCTEH OMOJIOrMYECKUX 00BEKTOB MCKIY 0060171;
OOCHUBATL Ha IMPHUMCHUMOCTL MW HOOCTOBCPHOCTD I/IH(1)OpMaI_[I/IIO, INOJIYYCHHYIO B XOHIC
H3.6JIIOZ[CHI/I$I 1 OKCIICPUMCHTA,

CaMOCTOSITENILHO (OPMYITUPOBATh OOOOIIEHUS W BBIBOJBI IO PE3yibTaTaM MPOBEAEHHOTO
HAOIOIEHUS], DKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH IMOJYYECHHBIX

BBIBOJIOB M 000OILEHHUI;

IMIPOrHO3UPOBATbL BO3MOKHOC z[anLHeﬁmee Pa3sBUTHEC OHOJOrHYECKUX npoueccoB MU HUX
MMOCJICACTBUS B AHAJIOTMYHBIX HJIM CXOIHBIX CUTYallUAX, 4 TAKKE BIABUTATD ITPCAIIOJIOKCHHA 00
HX PA3BUTHH B HOBEIX YCIIOBHUAX U KOHTEKCTax.

PaGora ¢ nuadopmarueii:




OPUMEHSTh pa3IMYHbIE METOJbl, HHCTPYMEHTHl W 3alpochl NpU TMOWCKE U OTOOpe
Ouosiornyeckoil nHGOpMALUY UM JAHHBIX U3 UCTOYHHKOB C YYETOM MPEUIOKEHHON yueOHOM
OuosIornYecKoil 3a1auu;

BbIOMpAaTh, AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH OHOJOTHYECKYIO

UH(POPMALIHIO PA3ITMYHBIX BUAOB U (POPM IPEICTABICHUS;

HaxXOoAUTh CXOJHBIC apT'yMCHTBI (HOIITBep)K,HaIOH_[I/IC HJIK OMMPOBEpraromure OJHY U Ty KE UACHO,

BEPCHI0) B pa3IMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMAIbHYIO (opMmMy mpeacTaBieHuss wuHOpMAMH U
WITIOCTPUPOBATH pEIIaeMble 3a/1a41 HECIIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOH rpadukoit u

UX KOMOMHAIIMSIMU;

OLICHUBATh HAJEKHOCTh OUONOTHYECKOM HHGOPMAIMK 10 KPUTEPUSM, MPEATIOKCHHBIM

YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO;

3aIMIOMUHATh ¥ CUCTEMATH3UPOBATh OMOJIOTHYECKYIO0 HH(DOPMAIIHIO.

B cghepe osnadenusn ynusepcanvruvimu yueOHvIMu KOMMYHUKamMueHvimu Oeticmausimu OOIICHHE:

BOCIIpHUHUMATL U Q)OpMYHHpOBaTI) CYXKIACHU, BbIpaXaTb OMOLHWH B ITPOLCCCC BBLIMOJIHCHUSA

IIPAKTUYECKUX U JTa0OPaTOPHBIX padoT;
BbIpaXxaTh ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBIE CpEeICTBA OOILICHMS, OHUMAaTh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
3HATh U PACIO3HABATh MPEANOCHUIKM KOH(PJIUKTHBIX CUTYAIlMi U cMATYaTh KOH(IUKTHI, BECTH
NIEPETOBOPBI;

NOHMMAaTh HaMEpPEHMs JPYTuX, MPOSBIATH YBAXHTEIbHOE OTHOLIEHHE K COOECEIHHUKY H B
KOppeKTHOU (popme popMyIrpoBaTh CBOU BO3PAKEHHUS,;

B XOJ€ [uajora W/WIM JAUCKYCCHM 3a/aBaThb BOIPOCHI 10 CYIIECTBY 00CYKIaeMoi
OMOJIOrNYECKOil TeMbI M BBICKA3bIBaTh MJI€H, HALIEJICHHbIC HA pelleHre OMOJIOrMUeCcKOn 3a/1aun
U TOoJJIepKaHue 01aroenaTebHOCTH OOLEHMS;

COIIOCTABJISITh CBOM CYXKACHHUS C CYXJICHMSIMHU APYTUX YYAaCTHHUKOB JAMANOra, OOHApYXHUBaTb

pa3IuYMs U CXOACTBO MO3UIUN;
myOJIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO OMOIIOTMYECKOTO OMbITa (IKCIIEPUMEHTA,
MCCIIEIOBAHMUSI, IPOEKTA);

CaMOCTOATCIIbHO BI)I6I/IpaTI) (1)0pMaT BBICTYIIJICHHUA C y‘IéTOM 3aaa4 Mpe3CHTaluu U
0COOCHHOCTEH AyJUTOPUU U B COOTBCTCTBUU C HUM COCTABJIATH YCTHBIC U IMCbMCHHBIC TCKCThI

C UCITOJIB30BAHUECM WJLTIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHAad JeATENbHOCTD (COTPYIHUYECTBO):

IOHMMATh W HCIIOJIb30BAaTh IPEMMYIIECTBA KOMAaHJHOW W HHIMBUAYAIbHOM pPabOTHI Npu
pelIeHNH KOHKPETHOM OMOJIOTHUECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh TPUMEHEHHS
IPYNIOBBIX (OPM B3aUMOJIEHCTBUS IIPU PELICHUH TIOCTABICHHOHN y4eOHOH 3a/1auu;



IPUHUMATh 1I€Jb COBMECTHOH JEATENbHOCTH, KOJIJIEKTUBHO CTPOMTH JEHUCTBUS IO €€
JOCTIDKEHHUIO: PACIpelieNiAiTh POJIH, JOTOBapUBAThCS, OOCYXXIaTh NPOIECC U Pe3ysbTaT

COBMECTHOI1 paboThI;

yMeTh 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH, TPOSBISATh TOTOBHOCTh PYKOBOJUTH, BBITIOTHSTh
MOpy4dCHUs, MOJYUHATHCA,

IUTAHUPOBATh OPTAHU3AIMIO COBMECTHOW pabOThI, OMPENENsATh CBOIO poib (C  yd4éroMm
NPEMOYTEHU ¥ BO3MOXKHOCTEH BCEX YYaCTHUKOB B3aMMOJICHCTBHS), PACHpPENCIsaTh 3aJaqu
MEXIy WICHaAMH KOMaHIbl, Y4aCTBOBATh B TPYMNIOBBIX (hopmax paboThl (00CykaeHHs, OOMEH
MHCHUSMU, MO3TOBBIC ITYPMbI U I/IHI)IG);

BBHITIOJIHATE CBOIO YacTh pabOThI, JOCTHTaTh KAueCTBEHHOTO pe3yjbTaTa TII0 CBOEMY

HallpaBJICHUIO 1 KOOPAUHUPOBATHL CBOH HeﬁCTBHH C APYIUMH YJICHAMH KOMAaH/IbI;

OLICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSM, CaMOCTOSITEIBHO
c(OpMyJIMPOBAHHBIM YUYACTHUKAMH B3aUMOJCHCTBHS; CPABHUBATH PE3YJBTATHI C HCXOTHOU
3aaueid M BKJIAJ KaKJIOTO YJieHAa KOMaH[bl B JIOCTIKEHUE PE3yJbTaTOB, pa3lelsaTh chepy
OTBETCTBEHHOCTHU U MPOSIBIATH TOTOBHOCTh K IIPEJIOCTABICHUIO OTYETA Mepe]] TPYIIION;

OBJIAJIETh CHUCTEMOW YHHMBEpPCAIbHBIX KOMMYHHKATUBHBIX JAEHCTBUN, KOTOpas oOecreunBaeT

C(i)OpMI/IpOBaHHOCTI) COMaJIbHBIX HAaBbIKOB U OMOIIMOHAJIBHOT'O MHTCIJICKTA IIKOJIbHUKOB.

B cghepe oenadenus ynusepcanoHuvimu yueOnvimu pecyasimusHoimu oeticmseusmu. CaMoopraHn3aus:

BBISIBJISITH HpO6J'IeMI:I i1 pelICHUA B JKU3HCHHBIX U y‘le6HLIX CUTyalusiX, HUCHOJIb3Ys

OHOJIOrYECKUE 3HAHUS;
OPUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAaX MPUHATHUS PEelleHUuN (MHAUBUAYAIbHOE, IPUHSATHE
pelieHus B rpyIIe, NpUHATHE PEIIeHUH TPYNIoN);

CaMOCTOSITENIbHO COCTaBJISATh AJTOPUTM PELICHMS 3aJaud (MJIM €ro 4acTh), BHIOMpaTh CIOCO0
pemieHns y4eOHOW OMOJIOTHMUYECKOW 3a/1a4M ¢ YYETOM HMMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBaTh NpeilaraéMble BApUAHThl PELICHUH;

COCTaBIIATh IIJIaH JCUCTBHUU (HJ'IaH peajiu3aliii HaMCUYCHHOI'O aJiropuTrMa pemeHI/m),
KOPPCKTUPOBATH HpeﬂHO)KeHHLIﬁ aJiropuTM  C y‘léTOM MOJIYUYCHHSA HOBBIX OHOJOrNYECKHUX

3HaHUH 00 U3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

JIenaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CaMoOKOHTPOJIb (peduekcus):

BJIaJCTh criocoboamMu CaMOKOHTPOJIsI, CaMOMOTHUBAIIUA U pe(l)J'ICKCI/II/I;
JaBaTb aJICKBATHYIO OLICHKY CUTyallul U IIpEJjiarath IjaH eé HN3MCHCHHUA,

YUYUTBIBATh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPBIE MOTI'YT BO3HUKHYTBH IIPU PEILICHUU

yqe6H01‘/'1 OMOJIOTNYECKOM 3aa4u, aaanTUupoOBaTh PCUHICHUC K MCHAIOIIUMCH O6CTO$ITCJ'IBCTB3M;

OOBICHATH MMPUYINHBI JOCTUXKCHUA (HC,I[OCTI/I)KCHI/IH) PE3YJIbTATOB ACATCIIBHOCTH, HaBATh OLICHKY

npUOOPETEHHOMY OMBITY, YMETh HaXOAUTh MMO3UTUBHOE B MPOU30LIEIIIEH CUTYyallUH;

BHOCUTDb KOPPCKTUBLI B JCATCIIbBHOCTL Ha OCHOBC HOBBIX O6CTOHT€J’IBCTB, HU3MCHHUBIINXCA

CUTYyaIlMii, YCTAHOBJIECHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;



® OLCHHMBATb COOTBETCTBMUE pe3yJIibTaTa LEINU U YCIOBUSIM.

9MOI_[I/IOH21JIBHBII71 HWHTCJJICKT!

® pa3nuyaThb, Ha3bIBaTh U YIIPABIATH COOCTBEHHBIMH OMOIUAMHA U SMOIUAMU JPYTUX;
® BBIABIIATH U aHAIU3UPOBATH NPHUYUHBI SMOHHﬁ;

®* craBHUTh ceOs HA MECTO APYroro 4€jioB€Ka, IOHNMMAaTb MOTUBBLI U HAMECPCHHUA APYTOTO,

®  pPEeryJmpoBaTh CIOCOO BBIPAKECHUS IMOLIHIA.

* IlpunsTue ceds U Ipyrux;

® OCO3HAHHO OTHOCHUTBHCS K IPyIOMY UYEJIOBEKY, €T0 MHEHHUIO;

® NpU3HaBaTh CBOE MPaABO Ha OMIMOKY U TaKOE e MPaBo APYroro;
®  OTKpPBITOCTb ceO€ U APYTUM;

® 0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJINPOBATH BCE BOKPYT;

® OBJaJeTh CHCTEMOM YHHMBEpPCAIbHBIX YYEOHBIX PETyJATUBHBIX JI€HCTBUHM, KOTOpas
obecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSI TTO3UIUS
JUYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTU (YIpaBlIEHHS COOOH, CaMOAWCIUILINHB,
YCTOMYHMBOTO IMOBEACHUS).

IIpenmeTHble Ppe3yJbTATBI OCBOCHHUS MPOrPAMMBI B

MO3HABATENIbHON (MHTEIUIEKTYallbHOW) cdepe:

- ano6peTeHHe OIIbITa HCIIOJIB30BaHHUA MCTOIOB OHOJIOrNYECKOM HayKHM C MLCJIbIO H3YUYCHUSA
OHOJIOIrHYECKUX 06T>CKTOB, SIBIICHUI U IIpOonIECCOB: Ha6.]'IIOI[CHI/Ie, OIMHUCAaHUE, IPOBECACHUEC HECIIOXKHBIX
OMOJIOTUYECKUX OMBITOB U SKCIICPUMCHTOB, B TOM YHCJIC C UCIIOJb30BAHUEM aHAJIOT'OBBIX U I_[I/I(prBBIX

OMOJI0rNYeCKUX TPUOOPOB U UHCTPYMEHTOB;

— ¢hopMUPOBAHUE YMEHUS HHTETPUPOBATH OMOJIOTUICCKHUE 3HAHUS CO 3HAHUSIMH U3 JPYTHX YICOHBIX
npeaMeToB (HU3UKH, XUMUH, Teorpadun, UCTOPUH, OOIIIECTBO3HAHHMS U T. 11.);

— ¢opMupoBaHHE YMEHHH pemaTh ydeOHbIE 3aJaud OWOJIOTHYECKOTO COJIEP)KaHUs, BBISBISATH
NPUYHMHHO-CJICICTBEHHBIC CBSI3M, MPOBOJWUTH KAUECTBEHHBIC M KOJMYECTBEHHBIC pacUeThl, JENaTh

BBIBOJIbI HA OCHOBAHHWU ITOJIYUCHHBIX PE3YJILTATOB;

— ¢opMuUpOBaHrE YMEHHS TUIAHUPOBATh Y4yeOHOE MCCIeI0BaHUE WM IPOEKTHYIO paboTy ¢ y4eToM
MOCTaBJICHHOM 11eNn: POPMYITUPOBATH TPOOIIEMY, TUIIOTE3Y U CTABUTH 33/1a4H UCCIIEIOBAHMS, BRIOUPATD
a/JICKBaTHO TIOCTaBJICHHOW II€IM METOJbI, JIelaTh BBIBOJABI 10 pe3ylbTaTaM HCCIEA0BaHUS WU

MPOEKTHOM JI€ATEIIbHOCTH;

— (opmupoBanue HUHTEpEca K YTIIyOJICHUIO OMOJIOTHYECKIX 3HAHUU
(mpennpodunbHas MOATOTOBKa U MpodeccuoHalbHAas OpPUEHTAIUs) M BBHIOOPY OHMOJOTHH Kak

npoUIbHOTO TpeaMeTa Ha CTYNEeHH CpPeJHEero IOJIHOro  oOpa3oBaHus ais  Oynymiei
npo(ecCUOHAIbHOM JEATENbHOCTH, B 00JIacTU OWOJIOTMHM, MEIULUHBI, 3KOJOTUHU, ICUXOJIOIHH,
BETEPUHAPHUH, CEIIbCKOTO XO3SICTBA;

— BIQJICHWE HaBBIKAMH pPA0OTHI ¢ WHQPOpPMAIMEH eCTECTBEHHO-HAYYHOTO COJCPIKaHUS,
MPEJICTABJICHHON B pa3Hoil opme (B BHJE TEKCTa, TAOIWYHBIX JAHHBIX, CXEM, TPaQUKOB, AUATPAMM,

MoJene, n300paskeHuil), KpUTUYECKOT0 aHAIN3a HH(POPMALIUU U OLICHKH €€ IOCTOBEPHOCTH;



— YMEHHE HMHTETPUPOBaTh OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMH APYTUX YYEOHBIX NPEIMETOB;
UHTEpEC K YIIyOJICHUIO OMOJOTHYECKUX 3HAHUN W BBIOOPY OMOJIOTMH KakK MPOQGUIBHOTO TpeaMeTa Ha
YpOBHE cpenHero ooiero odpasoBaHus st Oyaymieid nmpodecCHOHALHOW NESITeIbHOCTH B O0JIACTH
OMOJIOTHY, MEIHUIIMHBI, YKOJIOTUHU, BETEPHHAPHUHU, CEITLCKOTO X03S1CTBA, MUIICBON MPOMBIIIICHHOCTH,
IICUXOJIOTMH, UCKYCCTBA, CIIOPTA - UMETh YETKHE IPEACTABICHUS O MaTEPUAIMCTHUYECKON CYIIHOCTH
F€HOMOB >KMBBIX OPTaHU3MOB U PETYJISLUIO UX PabOThI;

— 3HAHUEC OCHOBHBIX (I)aKTOpOB Opr)KaIOH_Ief/’I CpCAbl, BJIMAIOIINX Ha PA3BUTHUC U CYHICCTBOBAHUC
KHUBBIX OPTaHU3MOB, aJaNTallui K (paKTOpaM OKpYKaroIlel cpelibl;

— 3HAHUEC OCHOBHBLIX ITIOAXOO0B 6I/IOTCXHOJIOI‘I/II/I, HUCITIOJIB30BaHUA €€ I[OCTI/I)KGHI/If/'I B COBpeMeHHOﬁ
KU3HHU YEIIOBEKa, OCOOCHHOCTH WCITOJIb30BAHUS JKUBBIX OPTraHU3MOB ISl TIPOM3BOJICTBEHHBIX HYXIT
YeJI0BEKa;

— 3HAaHME OCHOBHBIX TOJXOJOB CEJCKIMM ¥ OWOTEXHOJIOTMU KYJBTYpHBIX PAaCTCHUH,
XapaKTepU30BaTh TI'CHETUYECKH  MOJU(MUIIMPOBAHHBIC  PACTCHUS, OIEPUPOBATH  TMOHATHSIMH,
rudpuan3anys, OTAaJIeHHas THOpUIAM3alusi, WUCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopmarus,
MyTareHe3, FeHeTUYeCKOe pEeAaKTHPOBAHUE;

— IOHUMAaHHNEC MOJICKYJIAPHBIX MEXaHHU3MOB pCajiu3allnun HaCJ'Ie,)ICTBCHHOI\/II I/IH(l)OpMaIII/H/I U YMCHHUC
CBOOOJTHO OMNEPUPOBaTh OCHOBHBIMHU TOHSTHUSMH MOJICKYJSIPHOW OHMOJIOTMM W €€ COBPEMEHHBIX
HaHpaBHeHI/Iﬁ — I'CHOMHKHU, METArCHOMUKH, ITPOTCOMUKHU,

— 3HAHHE OCHOBHBIX 3a00JIeBaHUI YETIOBEKA, MEXaHU3MOB UX Pa3BUTHUS, CIOCOOAX MX AMATHOCTUKH
Y JICUCHWS;

— (opMupoBaHUE YMEHHSI MCIIOJIb30BaTh MOHATHIWHBIN anmapar ¥ CHMBOJIMYECKUN SI3bIK TCHETHKH,
T'paMOTHOC IIPUMCHCHHUEC HAYYHBIX TCPMHHOB, HOHHTHﬁ, TeOpHﬁ, 3aKOHOB JIA OG'LSICHCHI/ISI
HaOJTF01aeMBIX OMOJIOTHYECKUX OOBEKTOB, SIBJICHUH U IMPOLIECCOB, MO3BOJISTIONINX 3aJI0KUTh (DyHIAMEHT
HAYYHOTO MUPOBO33peHMs. B IEeHHOCTHO-OpUEHTAIIMOHHOM cepe:

— 3HaHHe, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHIM MOJEKYISIPHON OMOJIOTHUHU MO3BOJISET YCIEIIHO
pemarh Takue 371000/ JHEBHbIE MPOOIEMbl, KaK OXpaHa OKPY’KaIoIIel Cpellbl, COXpaHEHUE 3/I0POBBS

YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC DKOCUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Mopyab «Kak :KHUBOTHBIEC H PACTEHHUS NPUCIOCA0TUBAIOTCH» (IBOJTIOLMOHHAS IKOJIOTHSA) 5

kJjace (34 yaca)

JKUBBIE 00LEKTHI

(69)

OpraHu3MOB (CTpOeHHUE KIEeTKH). Bug,
0CO0b — OPraHu3M KakK ¢InHast
cucTtema. ApanTtainuu
(npucniocobsienust). [Tonsitue
rOMEeOCTa3a KUBOTO OPTaHU3MA.
CriocoObI ero moJiepKaHusl.
Orpanndenust MOPOIOTHIECKUX U
(DM3HOIOTMYECKHX a/IalTaIii.
[Touemy opraHU3MbI HE CTAaHOBSITCS
OecKOHEYHO OOJIBIIMMH, MaJECHbKUMH,
BCECSITHBIM.

Templ OCHOBHOe coepKaHne AesTeLHOCTD
IIKOJILHUKOB
1. MbI neciexyem CBoliCTBA U CTPOCHHE HKUBBIX Uccnenosarensckue  paboThl

«Bce nm (cuHunbl, Oenkw,
Oepe3bl W T.J.) OJUHAKOBBIE?
DoTOKBECT.

[TpakTuueckas pabota
«CocraBisieM KHUTY PEKOpAOB
pacTeHUi U )KUBOTHBIX HAILIETO
Kpas».

2. Bausinue
OKpY:Kawllell cpeabl Ha
JKMBBIE

opranusmbl (12 4)

DakTOpBI OKPYIKAIOILEH Cpebl
(abuoTnyeckne, OMOTHUUECKHE,
a"TpororeHusie). [lpumepsl
abuoTHYECKUX (PaKTOPOB,
OKa3bIBAIOIIMX OCHOBHOE BIUSHHUE HA
KHU3HENIEATETHHOCTD KUBBIX
OpPraHu3MOB: TeMIIepaTypa, CBET,
BJIQXXKHOCTh. OCHOBHbBIE
3aKOHOMEPHOCTHU MPUCTIOCOOJICHUS
KHUBBIX OPTaHU3MOB K a0HOTHYECKUM
¢dakropam. Ilpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM (PaKTOpaM:
TeMIIepaTypa, BIaXKHOCTh U CBET.

IIpaktuyeckoe 3ansatue «LBer
1 Terio» (KyOuKH JIbaa
B3BECHUTb, [10JIOKUTDH B YAILIKH
IleTpu Ha pa3HOLUBETHYIO
Oymary, uepe3 30 MUHYT
B3BECUTDH 3aHOBO — KTO OBICTpEE
pacrasun).

IIpakTnyeckoe 3ansatue «Uto
pacTBOpsiETCS B BOJAE»
(okcniepuMeHT «Kuakuit
JIOM»).

[IpakTryeckoe 3aHgaTHe
«/Iuddysus BeniecTs B Bosie
(pacTBOpBI)»,

«/IBM>KEeHME pacTBOPOB 1O

IIBETKY.

IIpakTueckoe 3aHsaTHE
«Jlen niaBaet B BoziE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».

[TpakTuueckoe 3aHaTue
«Jlen mpu 3amep3aHun
pacmmpsercs» (pa3pylieHue
KaMHs (TOYBOOOpa30BaHuUE),
3aMep3aHue KJIETOK).
[TpakTuueckoe 3aHaTHE
«[Ily6a» (kyOuku apaa
3aBEPHYTH B pa3HbId MaTepual,




B3BecuTh). [IpakTuueckoe
3aHsTHe «IIMrMeHTh» (MOXKHO
pa3fenuTh Ha BATMAaHE
KpacuTenu 13 GpIoMacTepOB».
IIpakTnueckoe 3ansatue «Kak
JKUBOTHBIE TUIABAIOT B BOJE»
(OKcnepUMEHT C MUIETKOM).
HccnenoBarenbeckue paboTh
«Bnustaue cBeta (Temia,
BJIQKHOCTH, COCTaBa IOYBbI) Ha
pacTeHUsl B €CTECTBEHHBIX NN
UCKYCCTBEHHBIX YCIOBUAX» (Ha
JIOCTYIIHOM MaTepHaie).

3. BzanmonaeiictBust
“KMBBIX OPraHU3MOB

(44)

buortnyeckue GpakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUJIOBBIX B3aUMOOTHOIIICHUH.

KosBomonust (XUIHUK-)KEPTBa;
Napa3sUT-X0351MH) DBOJIIOLIHS
CTpaTeruii JoObIBaHUSI MUY,
ConunanbHOCTh. BubIBCeneHbI.
[lepedens pacTeHUMBpEIUTENEH.

HccnenoBarenbckas padbora
«Habmonenus 3a
B3aMMOOTHOIICHUSIMHU
’KMBOTHBIX ITPU JOOBIBAHUU
HUIIN

(KOPMYIIKH JJIS1 TITULL, JUTS
TOPOACKUX UJIH CENbCKUX
KHUBOTHBIX). BeOkamepo».
HccnenoBarenbckas pabota
«Pacnpocrpanenue
BUJIOB-CUHAHTPOIIOB B
Hale MECTHOCTH»

4. Yes10BEK B JKH3HU
pacTreHui u

KMBOTHBIX? (6 1)

AmnTponorennsie haktopsl. [IpaBna nu,
YTO NEPBOOBITHBIE JTIOAU KUJIH B
TapMOHHH C TIPUPOIOH.
OpomaniHuBaHue U IPUPYUEHUE
KUBOTHBIX U pacTeHUM. 3aueM cracarb
BBIMHUPAIOIIME BUbI, KaK 3TO JAEIaTh.
KynbTypHBIE pacTeHUS U UX AUKHE
npenku. [ToueMy Ba)kHO UX COXPaHSATb.
Pa3noobpa3ue KylnbTypHBIX pacTeHUN
U UX 3HaU€HUE B )KU3HU YEJIOBEKA.
Kpachnas kHura Baiieil TeppuTOpuu.
Oco00 oxpaHsieMble TEPPUTOPHH,
3anoBeqHUKU Poccuu u mupa.

[TpakTuueckas pabota
«Pa3Hoo0Opa3ue KyIbTypHBIX
pacTeHUi B BaIllIEM PETHOHEY.
HccnenoBarenbckas pabora
«BnusHME aHTPONOT€HHBIX
(baxTOpOB Ha pa3BUTHE
pacTeHuil B
ropoJie/HaceIeHHOM ITYHKTE».
DKCKypCHSs/TIpaKTHYECKast
pabota «OOIIT B Baiem
pPETHOHE — YHUKAJIbHbIC

OOBEKTHI IPUPOABIY.

5. DKoJIoTHYecCKHe
Huu (6 )

Bbuocdepa — ogHa U3 BaxKHEHIINX
obonouek 3emnu. Yto Takoe
«9KOJIOTUYECKHE HUIIN» U KaK OHH
dhopmupyrorcs? @opmupoBaHue
3HAHWI 110 OMOPa3HOOOPa3UI0
KU3HEHHBIX (OPM, TTOBEICHUECKIX
pUCIIOCOOTICHUH, MO (DUKAITMOHHAS
M3MEHYMBOCTH (Ha 6a30BOM ypOBHE).
PacTturenbHble coobiecTBa U UX
TUNBL. Pa3BUTHE U CMEHBI
PaCTHTEIBHBIX COOOIIECTB.

HccnenoBarenbckue paboThI
«IKOJIOTHYECKHE HUIIIH BOKPYT
Te0s — onucaHue (pakTopos
OKpYKaloIIe Cpeabl».
Hccnenoarenbekne pabOThI
«®DeHOMOTMYECKHE

HaAOJIFO ICHU .




Moayab «OcHOBBI pacTeHHEBOACTBa» 6 Kirace (34 yaca)

Tembl

OcHOBHOe coep:KaHue

JeATeJIbHOCTD

INKOJbHHUKOB

Tema 1. BBenenue B

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (DAKTOPBI BBIpAIIMBAHUS

ITpakTnueckas padora «bouka
JIubuxay.

IKcnepuMeHT (34)

[locTaHOBKa PKCIIEPUMEHTOB C
pactenusMu. Boibop Temsl,
COCTaBJIEHHE 'MIIOTE3Bl, LIETIH U 3a1a4
HKCIEPUMEHTA 110 BBIPALIMBAHUIO
pacTeHni B KOHTPOJIMPYEMOM Cpefe.
KonTpoau, moBTopHOCTH, IPOBEACHNE
JKCIEPUMEHTA.

[InanupoBaHue SKCIIEPUMEHTA.
OneHka pe3yabTaToOB SKCIEPUMEHTA.
OcBoeHME TEXHOIOT MU
KPYIJIOTOIMYHOTO BBIPALMBAHUS
CaJlaTOB 1 MUKPO3€JIEHH B
KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX
YCIOBUSX.

PACTEeHHEBOACTBO .
pactenuii. Mictopus pa3BuTus
(249) arpOXMMHUYECKUX 3HAHUU (PabOTHI
M.B. JlomonocoBa, 1O.
JIubuxa, byccenro, B.B. Jlokyuaesa,
K.A. Tumupsszesa, I1.A. KocTbiuesa,
J.H. [IpssHuiHuKOBa U Ap.).
Tema 2. IIpaBuna nocTaHOBKU HccnenoBarenbckas pabora
ArpoTrexHM4YecKui arposKCIICPUMEHTOB. «®aKTOopHI, BIXSIONIME HA

npopactanue cemsiH (pocT
popocTKoB)». [lpakTuyeckas
pabota «COOp ycTaHOBKH st
BBIPAIIMBAHUS PACTCHUH B
KOHTPOJHPYEMBIX YCIIOBUIX).

Tema 3. PoJun
XHUMHYECKHUX
73JI€MEHTOB B

NUTAHUU pacTeHm‘/i

CR))

Bopa. PactBop. BeITsi’kka. AHHOHBI,
KaTHOHBI, 3JIEKTPOIIPOBOAHOCTL U pH
pactBopa. Posib XxumMu4eckux
3JIEMEHTOB B IMTAHUU PACTEHUII.
[TosmyuyeHne nUTaTEIbHBIX BEIIECTB
pacteHusMu. Y 1oOpeHus:
OpraHMYECKUE, MUHEPAJIbHBIE,
MuKpoOuosiornueckue. Turbl
IIATAaHUS pacTeHUud. Bo3aymHoe u
MUHEpAJIbHOE (KOPHEBOE) MUTAaHUE
pacteHuil. TpaHCIOPT MUTATENIBHBIX
BEIIECTB PACTEHHI: BOCXOASAIIUN U
HUCXOIAINMUH TOK. BaxkHelinme
Kanuiinele, GochopHbIE U A30THBIC
ynoOpenHwusi, ux cpoiictpa. [Ipocteie u
CIIOKHBIE YIOOpEHHUS.

Poct u pa3Butue pacteHuil: 3Tarsl
OHTOT€He3a, (DaKTOPHI, BIUSAIOIINE HA
POCT pacTeHUii: CBET, I'yCTOTA
MocaJloK, MUTaHue, cyocTpar.

[TpakTryeckas padora
«CxeMbl MUTATEIbHBIX
pactBopoB. Pacuer 103
y10OpeHut 11 MUTaTeIbHBIX
pactBopoBy. [IpakTrueckas
pabora «[IpaBuna
CMEILIMBaHMs y100pEeHUI»
[IpakTuueckas pabora
«IIutanue pacTeHu:
TEXHOJIOTUS IIPUTOTOBIICHHUS
MIUTATENIbHBIX PACTBOPOB IS
pa3HBIX KyJIbTYp».
[TpakTuueckas pabora
«MOHUTOPUHT MUHEPAIBHOIO
MMUTAHUS PACTCHUIN.
[IpakTuueckas pabora
«PacturenbHast TMarHOCTHKAY.
HccnenoBarenbckas pabora
«O11eHKa COCTOSHUSA
KOMHATHBIX PACTEHUH,
pacTeHMi Ha KOJbHOU




OcoOeHHOCTH MUTAaHUS PACTEHUIN
a30TOM. A30T U €ro 3HaYCHHE B
JKW3HU pacTeHnil. DopMbl a30Ta U UX
MpeBpallleHue B 1ouse. McTouHnku
dbocdopa mist pactenusi. 3HaYCHUE
dbocdopcoaepkammx cCoeTuHEHUN B
kieTke. Poiab Makpospruyeckux
coeauHeHui pocdopa B
SHEPTreTHYECKOM OOMEHE.

Brnusnue xanus Ha pusndeckue
CBOMCTBA MPOTOILIA3MBI, Ha
(hepMEeHTHI yTIIeBOJOPOAHOTO
oOMeHa, cuHTe3 0enKoB u ap. Ponb
KaJus B OJAepKaHUHU HOHHOTO
OanaHca B TKaHAX, B IIpoIeccax
camoperyJsinuu. PerynsatopHas u
CTPYKTypooOpa3zoBarebHas poJib
KaJpus. YuyacThe B 00pa3oBaHUU
KJIETOYHOW CTEHKH, MOIEP>KaHUH
CTPYKTYpPbI MEMOpaH U Peryysiius ux
MIPOHUIIAEMOCTH. 3HaYeHHE MarHus B
MeTabonu3Me pacteHuil. Maruuii B
cocTaBe XJIopouiLIa, CX0JICTBO
xJiopoduiia ¥ TeMOrI00MHA KaK
CBUJETEILCTBO €UHCTBA
opranuueckoro mupa. Cepa u ero
OCHOBHBIE COETUHEHUS, UX POJIb B
CTPYKTYpPHOH OpraHM3aluu KIETKH,
y4acTHE B OKHCIUTENIbHO-

BOCCTAaHOBUTEIHHBIX PEAKITUIX
MuxkpoanemenTsl. [IpeacraBienus o
PO MUKPOAJIEMEHTOB B
MeTaboJIM3Me PaCTCHHIA.
Oco0eHHOCTH MTOCTYIUICHUS
MHUKPOAJIEMEHTOB B PACTCHHUSI.
CHHEpTru3M U aHTarOHU3M JJIEMEHTOB
NUTaHUs pacTeHui. PacturenbHas
IUArHOCTHUKA U METOIBI
UJEeHTU(DUKAITMN HEeJ0CTaTKa/M30bITKa
3JIEMEHTOB ITUTAHUSI.

TEPPUTOPUH, YCTAHOBKA
NPUYHH MATOTOTHYCCKUX
COCTOSIHHMH (TTpY HAJTUYIHH )».
HccnenoBarensckas paboTa
«O1IeHKa BIHSHUS Pa3THYHBIX
AJIEMEHTOB Ha COCTOSIHUE
pacTeHul (cocTaBlieHUE
Pa3JINYHBIX TTOJIKOPMOK ).

Tema 4.
Peryasitopsl pocta
pacrenuii. 3ammra
pacTteHuii (2 1)

IlonsTHE 0 perynaropax pocra
pactenuil. CTUMYJIATOpPHI pocTa —
(bUTOrOpMOHBI (AyKCHHBI,
rud0epesuIvHbI, IUTOKUHUHBI).
Wuruburops! pocta pacteHuii: 1.
MpUpOAHbIE (a0CcIM30Basi KUCIIOTA U
HEKOTOpbIe (PeHOJIbHBIE BELIECTBA
(nxymapoBasi, KOpu4dHasi,
CAJIMIIUIIOBAs KUCIIOTHI).

2. CHHTETUYECKUE

[TpakTuueckas pabota
((‘DI/ITOMOHI/ITOpI/IHF " OILICHKa
COCTOSIHMS PACTEHHUM.
CoBpeMeHHBIE CITOCOOBI
MOHUTOPHHTIA».
HccnenoBarenbckas

pabora
rerepoaykcruHa Ha
nmpopactanue (poct Ha
Pa3HLIX CTAAUAX, B pa3HbIX

«Bnusane




(MophakTUHBI, peTapAAHTHI,
nedoIMaHThl, TECUKAHTHI,
repounupl). DUTOMOHUTOPUHT U
OLICHKA COCTOSIHUS PACTEHUM.
CoBpeMeHHBIE CTTOCOOBI
MOHHTOpHUHTA. 3aluTa pacTeHUN
OT BpEeIUTENeH: OCHOBBI
ouomeTosa.

YCIIOBUSIX)
pacTeHun».

Pa3JIMYHBIX

[TpakTuueckas pabora
«MHcekTapuu: npaBuiia u
YCIIOBUS Pa3BEACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi M MoYBeHHAasI
KYJbTYPbI, X
NpUMeHeHHe B
BbIpAIIMBAHUU
pacTreHuii.
Pdusnoaorua

pactrenuii (4 1)

BojnHas, necyanas ¥ nouBeHHas
KyJbTYpPBI, UX IPUMEHEHUE B
BBIPAIIMBAHUN PACTCHUM.
IIpoBenenue BobI B KOpHE U cTediIe
pacTeHui.

BonHblil pe’XuM pacTeHU: CTPOEHUE
yCTHHUIL: (PAKTOPBI, BIMSIONINE HA UX
PACKpBITHE U 3aKpBITHE. 3HAYCHUE
MEXaHU3Ma peryJsiliui UCTIapEHUs
BJIaTd PACTEHUEM.

DOTOCUHTE3 — YHUKAJIbHBINA MPOLIECC
pacrenuil. TeMHOBas u cBeTOBas
(da3sl hoTocuHTE3a. 3HAUCHHE
(dboTocuHTE3a IS JKUBBIX
oprann3MoB. DakTopsl pocTa
pacTeHU: BO3AYyX U adpaLus.
[TonzemMHOE AbIXaHWE PACTEHUI:
COCTaB MOYBEHHOI'0 BO3/yXa,
razoobmeH. ['a3000meH mpu
0ECITOYBEHHOM BBIPAIIIMBAHHH.

Tema 6.
KyabTypHble
pacreHus.
CoBpemMeHHbIE
aCIeKThI CeJIeKIUH

(10 u)

Kak uenoBek cran HCIIONb30BaTh
pactenusa? CBs3b pa3BUTHSA
LMBUJIN3ALIMU YEJIOBEKA U
OJIOMAallTHUBAHUSI PACTEHUH.

Homectukanms. HacneacTBeHHOCTh U
HM3MEHYUBOCTh — OCHOBHEIE CBOMCTBA
KUBBIX OPTraHU3MOB. I3MEHUNBOCTb.
Buan n3MEeHYNBOCTE.

I'en —MaTepuanbHbIi HOCUTEH
HACJIEACTBEHHOCTH U U3MEHUYHUBOCTH.
HyxknenHoBbIe KHCIOTBHI.
Jlokanu3anys reHeTHYECKOr 0
MaTepuaia B Kierke. Jlenenue
kierok. Permmukanus JJTHK. OcHoBHas
JI0rMa MOJIEKYJISIpHON OHOJIOTHH.
Tpanckpunuus. TpaHcaauus.

MyTranuu.

D¢ dekt OyTHIIIOUYHOTO TOPIIBIIIKA U
reHeTudeckoe pasHoodpasue. Uro
Takoe reH0aHk? 3ayeM COXpaHsATh
TE€HETUYECKUE PECYPChl paCTEHUN?

Huckyccus

«JlomecTukanus, Bce 11
pacTeHUs W )KHUBOTHEIE,
KOTOPBIE KHUBYT PAZOM C
YeJI0BEKOM UM
onomaiHuBaTca? MOXHO 1
CUMTATh TapaKaHa
0JIOMAaIlIHEHHBIM
KUBOTHBIM?». [IpakTrueckas
pabota «MoaudukanronHas
W3MEHYUBOCTDH (JIUCTHA,
UTOJIKH C OJTHOTO JIEPEBA)».
[TpakTrueckas padora «I'eH —
MHCTPYKLHUA 110 cOOpKE KIETKU
(Ha Oucepe wim
KOHCTPYKTOPE)».
[TpakTuueckas pabota
«MyrTarus Ha OyTepopose
(;ro60i 00BeKT 13
npeapayIei padoThl, Tae
W3MEHEHUE UHCTPYKIIUU




OcHoBHBIE CIOCOOBI COXpaHEHUS
TeHETHYECKUX PECYpPCOB pacTeHUil (ex
situ u in situ).

3nauenne padotr H.U. BaBuiosa.
3aKOH rOMOJIOTUYECKUX PSIOB.
LleHTpBbI TPOUCXOXKICHUS
KyJbTypHBIX pactenuid H.1.

BaBmwioa u IL.M. JKykoBckoro.

OcCHOBHBIE METOBI CENIEKIIUH.
I'mbpunuzamnus. ®opmer oTOOpA.

OcHOBHbIE HaNPaBJIEHUS CENEKLINN:
YILy4lIEHUE YPOKAUHOCTH,
YCTOMYMBOCTU K OMOTUYECKUM U
abMoTUYECKUM (paKTopam.

Ectp 111 sxu3Hb B mpobupke?
buorexHonorus KynbTypHBIX
pacTeHui.

Kak yenoBek MoxeT
MOJIU(PHUIIMPOBATH PACTEHUSA?
I'enernueckoe pelakTHPOBAHHUE.
CoBpeMeHHbIE TOAXObI U
JOCTUKEHUSI TEHETUUECKOT O
pelaKTUPOBAHMSI PACTEHHH.

IpUBEJET K U3MEHEHUIO
BHEIIIHETO BUJA OOHEKTA)».
[TpakTuueckas paboTa o
rpynmaM «OTKy1a Ha Halux
CTOJax

(G PYKTBI/OBOIIIH/3TAKH.
[TpakTuueckas pabora
«BpipamuBaem ropox. Kak
IPOBECTU CKPELIUBAHUE Y
TOpOXay.
HccnenoBarennckas paboTa
«BpIpaluBanue pacTeHU B
npoOupke» (MOKHO
BOCIIOJIb30BaThCS
pe3yJbTaTaMH MPEeAbLAY X
HKCIIEPUMEHTOB T10
COCTaBJICHUIO MUTATEIbHBIX
pPacTBOPOB JUI PACTCHU).
[IpakTuueckas pabota
«["eHOMHBIE HOKHHIIBI
(MonenupoBaHue pabOThI
cucrembl CRISP-Cas)».

Tema 7. PacTutennHas

npoaykuus (8 4)

Hanzemubie u moa3eMHbIE OpTaHbl
pactenuii. [Tober u BUIOM3MEHECHHBIN
nober pactennii. CriocoOsI
pa3MHOxeHus pacteHuid. [Toustue o
KauecTBE MPOAYKTOB MUTAHUSI.
[Ipo6GrieMbl KOHKYpEHIIUU
OTEUECTBEHHBIX MPOIYKTOB MUTAHUS C
UMITOPTHBIMH. JIOTHCTHKA TOCTaBKU U
CPEZICTBA COXPAHEHUS IIPOTYKTOB
MUTAHMUS.

Mukpo3eieHb: TOJE3HOCTh 1

TEXHOJIOT .

XUMUYECKUN  aHalu3
npoaykuuu.  OCHOBBI
CHEKTPO(OTOMETPHUHU.
[ToreHmmomeTpusi.

Xpomarorpadusi.

[TpakTnueckas pabota
«[IpenenbHO TOMYyCTUMBIE
koHueHTpauuu (IIJK) u
METOJIbI KOHTPOJIS
0€30I1aCHOCTH PACTUTENbHBIX
MPOJIYKTOB MTUTAHUS.
UccnenoBarensckas pabota
«OrneHka kavyecTBa
BBIPAIICHHONW MUKPO3EICHN
(6o cBost, OO U3
MarasuHa).

[TpakTrueckas pabota
«MeToapl OLIEHKM KaueCTBA
pacTUTEIHHON MPOTYKIINH:
XpaHEHUE U COXPAaHHOCTh
MUTATENbHBIX BEHIECTBY (110
JIOCTYITHOMY 00OpYIOBaHHIO).
HccnenoBarenbckas paboTa
«Omnpenenenue Butamunaa C
METOJIOM 0OpaTHOTO
TUTPOBAHUS B TUIOJAX Ha
pa3HOM Cpoke (crocooe)
XpaHEHUSD).




Monyab «buorexHosiorus» 7 kiaace (34 yaca)

Tema 1. ITonsaTne 6uorexHomoruu. 3auemMm ITpaktuueckas padora
BHOTeXHOIOrHSI YeN0BeKy OMOTEXHOJIOTUH, B UYEM UX «IIpumepsl npuMeHeHU
HPEUMYHIECTBO IICPE] XUMUYECKUM OMOJIOTHYECKHX 0OBEKTOB B
2w cuHTe30M. OCHOBHBIC OHOOOBEKTHI TBOSH JKHBHIDY.
OMOTEXHOJIOTHH:
MIPOMBIIIJICHHBIE
MUKPOOPTaHU3MBI, KJICTKH U TKaH!
pacTeHuUiA, )KUBOTHBIX U Y€JIOBEKa,
OMOKaTaIU3aTOPHI.
CoIpbe 11 OMOCUHTE3a U OLIEHKA €ro
O6uonornueckoit ieHHoCcTH. OCHOBHEBIE
MCTOYHHKH yTIepoja, a3ota, Gpocdopa,
MHUKpO3JIeMeHTOB. VccrieqoBanne HOBBIX
HMCTOYHUKOB CBIPBSI (BKITFOYAst BOITPOCHI
€ro MpeaBapuTeIIbHONH 00pabOTKH ),
pa3paboTKa HOBBIX MUTATEILHBIX CPEl, B
TOM YHCJIE€ BKJIIOYAIOLTIX
OMOCTUMYJISITOPBI U IPYTHE DIIEMEHTHI
yIpaBlIeHUs U ONTUMH3AIUH TPOIIECCOB
O6unocuHTe3a. MeTobl ONTHMU3ALUN
MUTATENbHBIX CPE/I.
Tema 2. [TonoxxeHre MpOKapruoOTOB B CUCTEME [pakTuka.
MukpoouoIors OpPraHUYECKOTO MHPA. JlaboparopHast pabora
CrtpoeHue 6akTepHaTbHON KIIETKH. «DUKCUPOBAHHBIE
(69) Knaccndukanus Gaxrepuii. Mopdosorus | TPenapaTsl 6akTepuii.
axTepuit. IIpocTsie u cnoxuble MeTogpl | OnpenencHue Gopmbl
okpamnBaHus 6akrepuil. Du3nonaorus HPEUIOKCHHBIX KYJIBTYD
GaKTepuii: MUKPOOPTraHU3MOB,
MUTaHUE, JbIXaHUE, POCT U HCIIOJIB3YSl IIPOCTON METOA
pa3MHOXEHHE. 3HAKOMCTBO C okpackm». JlaboparopHast
JOMEHOM ApXxeu (3KCTPeMOPHIBHOCTB, pabora
0COGEHHOCTH CTPOCHHS KIIETKH). «Ompenienenne Tuma
MOJIOYHOKHCIIOE M CIIUPTOBOE OpOKEHHE. | KICTOYHON CTCHKU METOAOM
dortoTtpodHbIe U XeMOTPOPHBIE okpamuBanus o ['pamy»
OakTepuu. (Ipu HAJIMYUU PEAKTHUBOB).
Kunernueckoe onucanue mpolecca pocra Ha6opaTopHa5{ pa60Ta
MHKPOOPraHH3MOB. «IIpurorosiienue
DKCIOHEHITUAIbHAS MOJIEh POCTA. NPHKM3HEHHBIX NPENApaTOB
Kunernka rubenm MUKpOOPraHU3MOB. MOJTOYHOKHCIBIX
[Tarorennsie OaxTepun. YymHas najnodka | Gakrepuin».
U YepHasi CMepTh, OOTYIIN3M, CTOJOHSIK, TaGopatopHas paGora
TyOepkyne3. ctopus 60pb0bI ¢ «TTOCEB CMBIBA C PYK Ha
OaKTepHATbHBIMA UH(PEKIIUSIMHU. qamxu [eTpmy.




Boiina 6€CKOHEUHOCTH: aHTUOUOTUKHU
npoTUB OakTepuil. MexaHu3mbl JeHCTBUIM
AHTHOUMOTHKOB. MeXKIeTOYHAas
KOMMYHHUKaIus 6aktepuii. YyBCTBO
KBOpyMa.

[IpumeHeHue 6akTepuil 4EIOBEKOM.
Kunetndueckoe onrcanre OMOCHHTE3a
MPOJYKTOB MUKPOOPTraHU3MaMH.
bakrepuu, KOTOpbIe MOTYT pa3jararb
MJIACTHK.

Mukpoopranusmbl B
arpoOuotexHosoruu. MickyccTBeHHbIE
acconuanuu pacTeHui c
MHUKPOOPTaHU3MaMH

JlaGoparophas pabota
«Brwiaenenve uncToi
KyJbTYpbl OaKTEepHUil.
Meron pa3BeaeHuii. Meton
HCTOIIAIOIIETO IITPUXAY.

JlaboparopHast pabora
«Mopdonoruyeckas
XapaKkTepUCTUKA
BBIJICJIEHHOW YHCTOU
KyJbTYpBbI:

XapaKkTepUCTUKA KOJIOHHH,
dbopma OakTepuid, TUTI
KJIIETOYHOU CTEHKW.
JlabopaTtopnas pabota
«CpaBHeHHE pocTa
MHUKPOOPraHU3MOB Ha
yaike 06e3 u ¢ 100aBiIeHus
aHTHOUOTHKOBY.
UccnenoBarenbckas pabota
«ITonck MUKpPOOPraHU3MOB
o0JIaarommx
AHTarOHUCTUYECKOU
AKTUBHOCTbBIOY.
Uccnenoarenbckas
pabota «Bbiaenenue
MOJIOYHOKHUCIIBIX OaKTepHid,
UCCIIEIOBAHUE UX
AKTUBHOCTH.
HccnenoBarensckas paboTa
«Bpinenenue 6akrepuit
TMIOJIE3HBIX JUIS PACTEHUN».

Tema 3.
JyKapuoTHiecKue
OpPraHu3Mbl B
OMOTEXHOJIOTUH
(m1ecHeBbI€ TPUOHI,
TP OKKH,

Boaopocn) (6 1)

[InecueBbie rprObI IPOAYLEHTHI
OMOJIOrNYECKU aKTUBHBIX BEIIECTB
OO1m1ast xapakTepUCTHKA JPOXIKEH
caxapomuueros. Mcropus
UCIIOJIb30BAHUS JPOXIKEN B
TPAAUIIMOHHON OMOTEXHOJIOTHH.
Texnosnornu BUHOAETUA U
xJ1eboneyeHus, Crielualu3upOBaHHbIE
pacsl Ipoxkeid. MeTaboau3M IposxoKen.
Peakius ciuproBOoro 6pokeHus..
[TosryuyeHne BTOpUYHBIX METAOOIUTOB B
IposxoKax. Jpoxsku Kak MpOTyLCHTH
o6uotoruus. [lonydyenue nenaeBbIx OEIKOB
B JIPOXOKaX.

Oco0eHHOCTH BEreTaTuBHOTO U MOJIOBOTO
Pa3MHOXKEHUS y IPOACKEN, 3HAUCHHE
U3Y4YECHMs] MUTO3a U LIUTOKUHE3A VIS
ONTUMHU3ALMH [TPOLIECCOB
KyJIbTUBUPOBAHUS JPOXIKEBBIX
LITAMMOB, IOHUMaHUs IPUYNH

JlaboparopHas pabora
«ITomcuer KIETOK IPOKIKEH
B kamepe ['opsieBay.

JlaGoparophas paboTa
«OOHapyx eHHe MPOTyKTOB
CIIMPTOBOTO OpOKEHUS:
STHJIOBOTO CIIUPTA U
YTIICKUCIIOTO Ta3ay.
JlaboparopHas pabora
«Ha0mronenue
Pa3MHOKEHUS APOFHIKEBBIX
kieTok». [Ipaktuueckas
pabora «Ilomydyenue
TBOpora u kedupa Ha
OCHOBE MOJIOUHOKHCJIBIX
OakTepuii».

IIpakTuueckas padora

«OcHOBHBIC BHAbBI KBaca U

HX XapaKTCPUCTUKA»




MAaTOTEHHOCTHU APOXIKel U rprboB,
MOMCKa MUIIEHEH QYHTUITUIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
MpEIaparos.

Bomopocnn — nepcnekTuBHBIN 00BEKT
JUTSI TIPOU3BOJICTBA O€JIKa U YTIEBOIOB.
buorexHonorunyeckue MeTOAbI OYUCTKH
TBEPJIBIX, KUAKUX OTXOJIOB U
ra3000pa3HBIX OTXO0JI0B TPOU3BOICTB.
Crounble BoAbl. CXeMbl OUHCTKH.
brodunbsTpel, a3pOTEHKN, METAHTEHKH,
OKCHUTEHKH.

AKTHBHBIN MJI M BXOISILIME B HETO
MHUKpOOpranu3msl. Mcronbs3oBanue
BOJIOPOCJIEH B OYUCTKE CTOUYHBIX BO/I.

«/Ipoxoku u
MOJIOYHOKHUCIIbIE OaKTepHH,
MPUMEHSIEMBbIE TS
IIPOU3BOJICTBA KBACAY.
[IpakTrueckas padora
«CpaBHHUTETBHBIN aHATH3
pa3BUTHS JPOAOKEN B
a’pOOHBIX U aHAIPOOHBIX
YCIIOBUSAX.

[TpakTuueckas pabota
«MeToapl OLIEHKH CBOMCTB
XJIeOOMEKaPHBIX JAPOKKEH.
Oco0eHHoCTH IPUMEHEHUS
MIPECCOBAHHBIX, CYIICHBIX U
MHCTaHTHBIX JIPOKIKEI».
UccnenoBarenbckas pabora
«Bnusnue pusnxo-
XUMHYECKUX (PaKTOPOB HA
Ka4yecTBO
OMOTEXHOJIOIMYECKOI
MpOAYKIMH (KBac, kedup,
CBIp, XJIEO U JIp.)».
HccnenoBarenbsckas paboTa
«Bnusnue pusnko-
XUMHYECKUX (PaKTOPOB Ha
poct Bogopociu (Chlorella
vulgaris)».

Tema 4.
Hacaencreennas
uHpopmauus (4 4)

HacnencTBEHHOCTh U UBMEHUYUBOCTD —

OCHOBHBIE CBOMCTBA KMBBIX OpTraHu3MOB.

HN3MeHYNBOCTS. BI/II[LI HN3MCHYHNBOCTD.

I'en —MarepuanbHblii HOCUTEND
HaCJIeICTBEHHOCTH 1 M3MEHYHUBOCTH.
HyxneunoBbie kucnotsl. Jlokanu3zanus
FEHETUYECKOT0 MaTepuaiia B KJIETKE.
Henenue knetok. Perukanus JTHK.
OcHoBHas 1orMa MOJIEKYJIIPHOM
OHOJIOTUH.

Tpanckpunuus. TpaHciauus.

MyTtanuu.

[IpakTnueckas padota
«MoaudukanuonHas
W3MEHUYUBOCTH (JIUCTHS,
WUTOJIKH C OJTHOTO JIEPEBA)».
[TpakTuueckas padora «I'eH
— MHCTPYKIIUS TI0 cOOpKe
KJIETKH (Ha Oucepe uin
KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyTtanust Ha OyTepOpoe
(J1r0001 00BEKT U3
npeapIayeld padoThl, Tae
W3MEHEHUE UHCTPYKIIUU
MpHUBEAET K U3BMEHEHUIO
BHEIITHETO BUJa O0BEKTA)».




Tema 5.

Bupycoaorus (3 4)

[Tonoxenue BUPyCOB B CUCTEME
opranuueckoro mupa. CTpykrypa u
XUMHYECKUN COCTaB BUPYCOB.
Knaccugukamus BupycoB. Penponykuus
BUpYyCOB. Bupychl - Bo30yautenu
MH(DEKIMOHHBIX O00s1e3Her. OHKOBUPYCHI.
bakrepuodaru: crpoeHue, CBOMCTBA,
MIPUMEHEHUE.

buonorudeckue MeTo 161 60pbOBI C
BHUPYCAMHU.

[TpocmoTp
JOKYMEHTAJILHOTO (hrjIbMa O
BHPYCax.

[IpakTuueckas padora.
«Meron pa3sBeneHun».
[Ipaktuueckas padora.
«TurpoBanue
6akTepruodaroy.

Tema 6. 'ennas

OcHoBBI TeHHOHM MHXeHepuH. BekTopa.

[TpakTuueckas padora

HHIKEeHepHus U Crneuunduueckue pepMeHThl OaKTEepHil. «OHI0HYKJI€a3bl
GMOTEXHOJIOr NI buoTrexHonoruu npoayKIuu 6EIKOB B pectpukuuu (pabdora c
(4 4) OaKTepHAbHBIX KyJIbTypax. JlocTimkenns | HYKICOTHIHBIMU
TeHHOM MH)KeHEpUU M OMOTEXHOJIOTHH. OCJIENOBATEIBHOCTAMU Ha
CRISPR/Cas — cucrema agarnTuBHOTO Oymare)».
umMmyHuTera 6akrepuit u apxeit. [MO. Ipakrnyeckas padora
Mertoapl nonyuenus: [ MO. «["eHHBIEC HOXKHHUIIHI -
CRISPR/Cas
(MozmenupoBaHue Ha
Oymare)». Urpa-nuckyccusi:
«Bplurpait rpaHT Ha
coznanue 'MO».
Tema 7. JloMecTuKanus OCHOBHBIX JOMAIIHUX Huckyccus
buorexHojornu B JKUBOTHBIX; COBPEMEHHBIE IKCIIEPUMEHTHI | «JlOMECTHKAIuS, BCE JIH
JKMBOTHOBO/ICTBE 10 JIOMECTUKAIINH )KHBOTHBIX (JINCHIIA, pacTCHUS U ) KUBOTHBIC,
(8 u) HOPKa U JIp. — SKCIIEPUMEHTBI HAyYHON KOTOPBIC JKUBYT PAIOM €

IIKOJIBI akaieMuka bemnsiesa).
CoBpeMEHHbIE METO/IbI B
KUBOTHOBOJICTBE: TPAHCILJIAHTAIIHS
AMOPUOHOB, XMMEPHBIC KHBOTHEIE,
KJIOHUPOBaHUE.

OcHoBHBIE 00JIC3HU )KUBOTHBIX M POJIb
MAaTOTEHHBIX MUKPOOPTaHU3MOB U
Mapa3uTOB B Pa3BUTHU 3a00JICBAaHUH
JIOMAITHHUX KHUBOTHBIX U OCHOBHBIX Mepax
OOpBHOBI ¢ HUMU; POJTH ITOJIE3HBIX
MUKPOCUMOHOHTOB B OpTaHH3ME
XKUBOTHBIX. [TosI0)KHUTENBHOE ¥ TOO0YHOE
(oTpuIaTeTbHOE) BO3ACHCTBUH
AHTHOWOTHKOB HAa OPTraHU3M B XOJI¢
JICUYCHUS KUBOTHBIX; LIETH U 3a/1a4H
BETEPUHAPUHU. BUOTEXHOIOTHST KOPMOBBIX
MpernapaToB.

YEeJIOBEKOM UM
0JIOMaITHUBAIOTCSI? MOKHO
JIY CUMTATh TapakaHa
OJIOMAIITHEHHBIM
AKUBOTHBIM?).
[IpakTuueckas padota
«MeTonrka KIOHHPOBAHUS
(MozenupoBaHue Ha
Oymare).

[IpakTuueckas padota
«CocraBneHue paroHa
MMUTaHUS )KUBOTHOTO, pacueT
pPacxo/IoB Ha COACPKAHHEY.
UccnenoBarenbckas pabota
«O11eHKa KauecTBa
MOJIOYHOM MPOTYKIIN.




Tema 8.
buorexnosoruu B
pacreHueBoacTse (5 4)

OCHOBHBIE METOBI CEJIEKIINH.
I'ubpuauzanus. ®opmer oTOOpA.
OCHOBHBIE HANIPaBJICHUS CEIECKIUU:
YIYYIICHUE YPOKANHOCTH, YCTOMYUBOCTH
K OMOTUYECKUM B a0MOTHYECKUM
(dakTopam.

OCHOBHBIE TOJIXO/IbI CEJIEKIIUU U
OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHHIA,
['ubpuam3anus, oTnaneHHas
rUOpUAN3aINs, HCKYCCTBEHHBIH 0TOOD,
reTepo3uc, TpaHcPopMalusi, MyTareHes,
TeHETUYECKOE PEAAKTUPOBAHUE).
Ucrtopus cenexunn B Poccun u mupe,
HCTOPHS Pa3BUTHUS BAXKHEHIIINX COPTOB
KYJBTYPHBIX PACTEHUN.

Kak uenoBek MoxeT MOAU(PHUITPOBATH
pactenus? ['eHHast UH)KeHepUs pacTEHU:
UTto Takoe reHeTHYecKasi HHKEHEPUs
pacteHuil. TpaHCreHHbBIE PaCTEHUS.
MeTtoasl nonmydenus. O6pazoBaHue
OITYXOJIEH y PaCTEHUH.
Arpo0bakrepuanbHas Tpanchopmarnms: Ti-
mwasmuael. ['enst T-JHK.
MonekyJIIpHOT€HETUYECKME MEXAHU3MBbI
Tpancpopmanuu. ['enernueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOAbl U JOCTUKEHUS T€HETUYECKOTO
pEIaKTUPOBAHUS PACTCHUN.

Ectb nu sxu3Hb B ipobupke?
buorexHonorus KyabTypHBIX PaCTEHUM.

[IpakTuueckas padora
«BpIipamuaem ropox. Kak
IIPOBECTHU CKPELIMBAHUE Y
ropoxay.

[TpakTrueckas pabota
«I'eHOMHDBIE HOKHUIIBI
(MonenupoBaHue paboOThI
cucrembl CRISP-Cas).
HccnenoBarennckas pabora
«BpIpamuBanue pacTeHuil B
pOOHpKe»

(MOKHO BOCIIOJIB30BAThHCS
pe3yJIbTaTaMy MPEABITYITIX
HKCIIEPUMEHTOB TIO
COCTaBJICHHIO TTUTATEIHHBIX
PacTBOPOB JIJIsl PACTCHUI ).

Moayab «MoJieKyJasipHbIe 0CHOBBI (pu3noorun u gpapmakoorum» 8 kiace (34 yaca)

xumus (10 )

AxTuBHBIC ()OPMBI KHCIIOPO/IA, UX
MOJy4YeHUE, HeUTpaau3amus.
Maxkpod3JIeMeHTHI: POIICHT COIEP KAHUS
B OpraHu3Me, BhINONIHsIeMas QyHKINA,
COJIepyKaHue B TIPOAYKTaX MATAHUS.
Ca2+ - cBasbIBarolye OEIKH,
JCTIOHUPOBAHKE KAJBITUS, PETYJIISIUS
YPOBHS KaJbIUsl B OPraHU3Me: TOPMOHBI
nouek. Mg — crpoenue xyopoduiia, ero
AKTUBAIUs COTHEYHOUN DHEPTUEH.
MUKpO3JIEMEHTHI: B KAKHX MOJICKYJIax
COJIEpIKaTCs, BBITIONIHsAeMasi QyHKITHS,

Tembl OcHOBHOE coep:KaHue HesiTeIbHOCTD
IIKOJbHHKOB
Tema 1. BBenenue. buoreHHsle 37€MEHTHI: HccnenoBarensckas padboTa
DuU3M0JI0rHYeCKast opranorensr: O, C, N, H. «KonnuecTtBenHas oreHka

coJlep KaHus
MHUKPO3JIEMEHTOB WIH
BUTaMUHOB B MHILEBHIX
MIPOJTYKTaX».

HpaKTI/I‘-IeCKOC 3aHATHUC
«KauecTBeHnHbIC pe€akunu
Ha OPraHn4CCKuC
MOJICKYJIbD».

HpaKTI/IquKOC 3aHATHUC

«ACHaTypanu-d OCIIKOB»




coJiep>KaHue B MPOJIyKTax MUTaAHUSI.
[TocnencTBus mepeno3upPOBKH
MUKpoO3eMeHTamu. Fe — ycBauBaembie
THIIBI COSIMHEHMH JKelie3a.
['emonpoTenHbl, reMOIIUaHUH,
UTOXpOMBI. Cu — YCBOCHHUE M TPAHCIIOPT
Menu. benku, copepxaniue Meb.
[Taronorunveckue cuHapPOMBbI MEHKE U
Bunnscona, cBI3aHHbBIC C

MeTabonu3MoM Meu. TOKCUYHbIE
aneMeHThI [lepronueckoit CucTeMbl

JUIsl Opranu3Ma. BiusiHue Hetocrarka
MaKpO ¥ MUKPOZJIEMEHTOB Ha KUBbHIC
OpraHU3MBl.

XKupsl. 3a0o1eBanus 4enoBeKa,

CBSI3aHHBIC C HAPYIICHUSIMH KHPOBOTO
oOmeHa.

JAMCIUIUAECMHN.

VrieBojsl. 3a00JIeBaHNUS YEJIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMU YTIEBOAHOTO
oOmeHna. CaxapHblil 1uader.

benku. Crpoenue. 3ab6oneBanus
YEJIOBEKA, CBSI3AHHBIC C HAPYIIICHUSIMHU
6enkoBoro oomMena. @yHKIMH OEJIKOB.
®epMeHTbl. MeXaHu3M JIeUCTBUS.
Kitaccbl hepMeHTaTUBHBIX peaKIIuii.

KodepmeHThI.

Burtamuns! )xupopacTBOpuUMBIE,
BoiopacTBOpuMbIE. [IpeBpaiienue
BUTaMHUHOB B aKTUBHBIC (DOPMBI
Ko(epMEeHTOB. ABUTAMHUHO3BI.
OcHOBHBIE THITBI META0OTNYECKIX
peakumii. buosneprernueckue
npoueccel. I'mukonus. Hukn Kpebcea.
Llens nmepeHoca AIEKTPOHOB.
OKucCIIeHHE )KUPHBIX KUCIIOT.
Karabonm3M aMUHOKHUCIIOT.
I'moxoneorenes. CHUHTE3 yIiIeBOIOB,
0enKOoB, )KUPOB. MeTabomuTHUYECKue
3aboneBanus. [IpakTuueckoe 3aHsTHE:
«pelIeHune 3a/1a4 Ha SHEPreTHUYEeCKU I
obmen» Knetka. [Tonsitue MemMOpaHsbI.
Oyukun MmeMOpaH. Bussl Tpancmopra
B KJICTKY.

MemOpaHHbIe OpraHoubl. 3a00IeBaHUs
CBSI3aHHBIE C HAPYIIEHUEM pabOThI
MeMOpaHHBIX OpraHesul, 601e3HU
HAKOIUICHHUS.

THUNbI KOHTAKTOB MEXIY KJIETKaMHU.
3HauYE€HHE MEKKIIETOUYHOU

HpaKTI/I‘{eCKOG 3aHATHUC
«I/IsyquI/Ie AKTUBHOCTHU
aMMJIa3bI».

[IpakTnueckoe 3aHsaTHE
«namu3 (kneToyxa
Tpayoe)».




KOMMYHUKALUU JJI 310POBbs
OpraHusma.

Snpo. YpoBHM yIIakOBKU XpOMaTHHA.
XPpOMOCOMHBIE TEPPUTOPHH.
HememOpaHHbIe OpraHou/IbI.

Tema 2.
MouexkyasipHas

ounosiorus (20 u)

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJIAPHOU
OUOJIOTHH.

HyxknenHoBbIe KUCTOTHI.

OCHOBHBIE TPUHIIUIIBI CTPOCHHUSL.
Marpuunbie CUHTE3bI. Perukanus —
OCHOBA KIICTOYHOTO JCIICHUS.

[Ipunnuns! perumkanuu. Myrtanuu. Yro
BbI3bIBAET U3MeHeHus B crpoenuu JJHK.

[IpuHUHMIIBI penapanum.
Tpanckpunus.

I'enernueckuit koxa. TpaHcsus.
Opranu3zanys reHoma BUPyCOB
IIpoTuBOBHpPYCHBIE CPENCTBA,
MEXaHU3MBI UX aercTBus. Opranuszanus
reHoma OakTepuii AHTHOAKTepUaIbHbIC
npenapatsl. Opranusanus reHoma
9yKapuoT [ eHOMHOE penakTUpOBaHUE.

[IpakTuueckas padora
«Borpenenue JIHK u3
OaHaHay.

[IpakTuueckas padota
«Mogens JJHKopuramm.
[IpakTuueckas pabota
«OmnpeneneHue KayecTra
npenapatos /JITHK ¢
MTOMOIIIBIO
CeKTpohoTOMETPUN» (TIPH
HaJU4YUH 000pYIOBaHUS).
[Tpaktuueckas padora
«PemnmkatuBHas MaliHa
(urpa- JEMOHCTpaLUA)».
[IpakTuueckas padota
«I1P (Monensb
amruinukanus Ha
Oymare)».

[IpakTuueckas padota

«Cuna mpoMoTOpa.

[IpakTuueckas padota
«Pemenue 3a1a4 Ha
T€HETHYECKUU KO,
[IpakTuueckas padora
«DonauHT OENIKOBY.
HccnenoBarenbckas padbota
«Pacnpocrpanenue
aHTHOMOTUKOPE3UCTEHT
HBIX OaKTepHiD».
ITpaktuueckas pabora
«PaboTa B COBpeMEHHBIX
reHeTUYeCKuX 0a3ax
nanHbIX. [IpoBeneHue

In silico ananusa
IIOCJIE0BATEILHOCTEN
T'CHOBY.

Tema 3.

DapmMakoJorus
(28 v)

[TousiTue o nekapcrBax. [IpuHIUIIBI
MO/IX0/1a K TIOUCKY HOBBIX
JICKAPCTBCHHBIX CPCACTB.

CKpUHUHT U €0 METO/IbI.

[Iytu BBenenus JIC.
dapMaKkOKHHETHKA JICKapCTBEHHBIX
BemecTB. BcacriBanue

(abcopbumst) nexapctB. OCHOBHBIE
MEXaHU3MbI BcachlBaHMs. TpaHCopT

UccnenoBarenbckas pabota
«OKCIEpPUMEHTA 110
OTIpe/IeTICHUIO0 TOKCUYHOCTH
BEIIECTB HA aPTEMUTUIXY.
[TpakTnueckas pabora
«Kapra skcnpeccun
no(GaMHUHOBBIX U
CEPOTOHUHOBBIX




JIeKapCTBEHHBIX BelecTB. ['eHbl n Oenku
nepBoit (assl Onorpanchopmanmu. Ilytu
BEIBEJICHHSI JICKAPCTB U3 OpTraHU3Ma.
DKcKpenus U 3IuMHHaLuUs. ['eHbl 1
0enKy BTOpOoil (pa3bl
onoTpanchopmaruu.
®apmakoarHamuka. ['1aBHOE 1
11000YHOE, pe30pOTUBHOE U MECTHOE,
psMoe, HepsIMOe U PeIICKTOPHOE
nencreue. Bunnl B3auMoeicTBUS
nexapcTB. CHHEPru3M U aHTaroHU3M IpU
COBMECTHOM JICHCTBHH JIEKAPCTBEHHBIX
BEIIIECTB, UX PA3HOBHIHOCTH
TpancmemOpaHHbIN CUTHATUHT. THUIIBI
KJIETOYHBIX perenTopoB. MemMOpaHHbIe:
MOHHBIE KaHaJIbl, KATATUTUYECKUE U
comnpsikeHHble ¢ G-Oenkamu;
BHYTPHUKJIETOUHBIE:
[UTOIUIA3MAaTHIECKUE U STCPHBIE.
MexaHU3MBbl JINTaHI-PELIeITOPHOTO
B3anMoieiicTBHs. CeleKTUBHOCTh
(130upaTenbHOCTD) IEHCTBUSA, CBSA3b
«XUMHUECKasl CTPyKTypa —
(hapmakoIoruyecKkasi akTHBHOCTb
BEIIECTB»

PapMaKoJIOrM4eCKON MOTYJIALIMI
CHHAIITUYECKON XOJIMHEPTrUu4eCcKOm
nepeaadn. MoJIeKyJIIpHbI MEXaHU3M
JelcTBUA U (PapMaKoIOrn4ecKue
cBoiicTBa MX0IMHOOIOKAaTOPOB,
TaHTIMO00JI0KATOPOB U Kypapeno00HbIX
cpeact. dapmakonoruyeckast
peryJisus aKTUBHOCTH
aJIpeHEepPru4ecKoro CUHarca.
ApEHOMUMETHKH, apEeHOOIOKATOPHI,
CHUMITaTOJIUTHKH.

MonekynsipHasi hapMaKoIOTust
AHTHAJUJIEPTUYECKUX CPEICTB.
['mcramMrHOBBIE PEIENTOPHI: THUIIHI,
MOJIEKYJIIpHAsl OpraHu3alusl.
Crabunuszatopsl MeMOpaH TYyYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M
JIEHCTBUS, 0OCOOCHHOCTH KIIMHUYECKOTO
MPUMEHEHHUS], TOUKH TTPUII0KEHUS
JEHCTBUSI MHTUOUTOPOB JIUTTHTHBIX
MeIUaTopoB. MeXaHu3M JIEUCTBUS U
MIPUMEHEHUE MPENapaTos.,
CTUMYJIMPYIOIIHUX MPOLECCHI
MMMYHUTETA.
dapMakoJIornyeckasxapakTepucTuKa
WHTEPJICUKUHOB: MOJYYEHHUE, MEXAaHU3M
nercTBus, npuMeHeHrne. OCHOBBI

pELEnToOpoOB B MO3Te
MBIIILIEN)).
HccnenoBarensckas paboTa

«IToBengeHueckre TeCThl Ha
preiOkax Danio rario.
CBetrno-TeMHas KaMepay.
UccnenoBarenbckas pabora
«IToBeneHuecknue TeCThl Ha

pBIOKax Danio rario.

OTKpBITOE TTOJIEY.
HccnenoBarenbckas pabota
«IIoBeneHueckue TeCThl HA

peiOkax ~ Danio  rario.

CraiiHoe IIOBCACHHUCY .

[TpakTnueckas pabota
«BnustHue agpeHanuHa Ha
CepIeuHble COKpaIlleHus
(mporpammHoe
obecrieueHue)».
[IpakTuueckas padora
«I'ucronornyeckune
npenaparbl UMMYHHOM
CUCTEMBI».

[IpakTuueckas pabora
«I'mcronornueckne
npenaparsl HEpPBHOU
CHCTEMBD».




naTo(u3nOIOTu 0CTpo(ha3oBOro OTBETA,
Meauanus BocrangeHus. MoseKyJIIIpHbIil
MEXAaHHU3M NIPOTHUBOBOCHAIUTEIBHOTO
NEUCTBUS TITIOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX IPOTUBOBOCIAIUTENBHBIX
cpeactB. [lonarue o Hapko3€e U
HapKO3HBIX Npenaparax. Kietounslii n
HEPBHBIN HapKo3. Papmakosiorndeckas
XapaKTEPUCTHUKA OTACIBHBIX TPYIII
HapKO3HBIX CPE/ICTB.
[locnenoBarenbHOCTh AEUCTBUS HA

LEHTPAJIBHYIO CUCTEMY.

®dusnonoruyeckuit cox; $asnl cHa. Bubl
HapyueHuit cHa [lonstue o
MEIUKAMEHTO3HOM CHE U CHOTBOPHBIX
npenaparax (THIMTHOTHKAX ).
MonekynspHble aCIIEKThI
HOLMLIETILIHH. OrnnartHble
PEIenTOPb, UX TUIIBL. DHKE(DATHHBI U
SHAOP(PUHBI - IHIOTCHHBIC JUTaH/IbI
OTMHMATHBIX PEIETITOPOB.
AHTHIICUXOTHYECKOE JIEHCTBHE,
BIIMSIHHE HA (PYHKIIUIO
JKCTpaANMpPaMUIHON CHCTEMBI,
SMOLMOHAIBHYIO Cepy, PBOTHBIH
LEHTp, apTepHaAIbHOE JIaBJICHUE, IEHTP
TepMoperyJsiuu. MoseKyIsipHbIe
MEXaHU3MBI JEHCTBUS HEUPOJIEITUKOB,
BIIMSIHUE Ha 10()aMUHOBBIE,
CEpPOTOHUHOBBIE, AIPEHO- U
TUCTAMUHOBBIE PELETITOPHI, UX IEUCTBUE
Ha KJIETO4YHbIE MeMOpaHbl, Ha
JENOHUPOBAHNE TKAHEBBIX MOHOAMUHOB.

[lorennuan-3aBucUMBbIe HaTpUEBbIC
KaHaJIbl KaK MUIIEHU JI€HCTBUS MECTHBIX
aHecTeTUKOB. CrocoObl MHTMOMPOBAHUS
MOTEHINAI3aBUCUMBIX HaTPUEBBIX

KaHaJIOB MCCTHBIMHU aHCCTCTUKAaMU

Monyab «MoJieKyJIsipHbIe OCHOBBI cejieKnnu» 9 kiacce (34 yacoB)

HyxnenHoBbie KUCIOTBHL.
OCHOBHBIE IPUHILIUIIBI CTPOCHHUSL.
Marpuunbie cUHTE3bI. Perumkanus —

Tembl OcHOBHOE coep:KkaHue JesiTeILHOCTE
HIKOJIbHUKOB
Tema 1. OcHOBHBIEC BeXU pa3BUTHs MoJeKyssipHoii| [Ipaktudeckas padora
MoJiekyasipuas OHOJIOTHH. «Brinenenune JIHK u3
ouoJiorus (6 4) OaHaHa.

[IpakTudeckas padora
«Mogens JJHKopuramm.




OCHOBA KJIETOYHOrO JejieHus. [[puHumunel
pernkanuu. Mytanuu. Yto BbI3bIBaET
n3MeHenus B crpoennu JTHK.

[TpuHumne! penapauuy. TpaHckpunus.
I'enernueckuii kox. Opranu3zanusi reHoma
BUpYycoB IIpoTuBOBUpPYCHBIE CPENCTBA,
MEXaHU3MBI UX JICHCTBUS.

Opranuzanus reHoMa OakTepuit

AnTHOAKTepUAIbHBIE IPENapaThl.
Opranu3zanus reHoMa 3yKapuoT
I'eHOMHOE pelakTUPOBAHHUE.

[Tpaktuueckas padora
«OmnpeneneHue KayecTra
npenapatos /JITHK ¢
MTOMOIIIBIO
CHeKTpodOoTOMETPUN» (TIPH
HaJIM4uu 000pyI0BaHUs).
[Tpaktuueckas pabora
«PennukaTruBHas MalmHa
(MTpameMOHCTPALIHS )».
[Tpaktnueckas padora «I11P
(Mozenb aMmmunduKanus Ha
Oymare)y.

[IpakTuueckas padora
«Cwuia mpoMoTOpay.

[TpakTrueckas pabota
«Pemrenue 3amad Ha
T€HETUYECKUH KOJI.

Tpancianus».
[TpakTuueckas padora
«DonauHr OEJIKOBY.
UccnenoBarenbckas pabota

«Pacnpoctpanenue
aHTHOMOTHKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTnueckas pabota
«Pabota B  OBpEeMEHHBIX
TeHETUYECKUX 6azax
naHHbix. [IpoBenenue In
silico aHaJn3a
IOCJIEN0BATEILHOCTEN
TCHOB.

Tema 2.
MousiekyasipHbie

OCHOBBI T€CHETUKH
(10 1)

IIpenmer reneruxu. Kparkas ncropus
pa3BUTHUS MIPEICTABICHUS O
HacaeacTBeHHOCTH. OT reHa K
MPU3HAKY: KaK PacKpacuTh Kota. Yto
takoe npusHak? [IyTs OT rena mo
npu3Haka. Myranuu. Asieny.
I'eTepo3UroTsl 1 TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHBIE AJLIENH.
I'ensl cTposT opranu3M. Bxirouenue u
BBIKJIFOUEHHE OOJIBIIIOTO HabOpa IT'eHOB.
Kak xi1eTku moHUMAaIoT, KaKue TeHbI
JOJDKHBI paboTaTh. JlMCKpeTHOe
HacJe0BaHHE MPU3HAKOB. 3aKOHBI
Menzensi: OIUH T€H - OJJH MPU3HAK.
CxeMa ckpenuBanus. 3aKOH
eAMHO00pa3usi THOPUIOB TIEPBOTO
IIOKOJIEHUS1. 3aKOH pacIIeNIeHUS
MpU3HAKa BO BTOPOM MTOKOJIEHUHU. 3aKOHBI
Menzensi: HECKOJIBKO T€HOB - HECKOJIBKO

Ponesast urpa «Annenny.
HccnenoBarenbCKuil IpOeKT

MyrtareHHsie (GaKkTOpHbI.

Ponesas urpa «Cynn6a
KJIETKH.
['enbinepexitouareny.
[IpakTyeckoe 3aganue
«ANTOPUTMBI AJIS1 KJIETOKY.
[IpakTuueckoe 3aanue
«Enmunoobpa3zue nepBoro
MTOKOJICHUS.
[IpakTrueckoe 3aganue
«Pacmeryienre Bo BTOpOM
MTOKOJICHU Y.
HccnenoparenbCkuil IpOEKT
«3axoHbl I'. Meunens B
AKCIIEPUMEHTE».




MpU3HaKoB. JJUrnOpuaHOe CKpeluBaHue.
HesaBucumoe pacxoxaeHne XpoMocoM.
CuenjieHHOE HaclIieJOBaHHE.
B3auMoeiicTBue TeHOB.

AJienpHOE U HeaJuIeNIbHOE.
Omnpenenenue nona. [lonossie
xpomocombl. CaMIlbl U caMKu. Biausiaue
(baKTOpPOB OKpY’KaIOMIEH Cpebl.
XPpOMOCOMHOE OIpe/IeNICHHE MOJIa.
[Tonossie xpomocomsl. [Ipobiema
JIOTIOJTHUTEIBbHOU X-XPOMOCOMBI Y
JKCHIIINH. TpequeTHHe KOIIIKH.

[IpakTuueckoe 3aanue
«Pemrerka Ilenneray.
[IpakTuueckoe 3ananue
«Hacmenosanue,
CLICTIJICHHOE C II0JIOM.
[IpakTyeckoe 3aHgaTHE
«B3anmoecTBUS TeHOB
(MozlenmMpoBaHUE CHHTE3a U
TpaHCIOpPTa MUTMEHTA B
KIIETKY )».

Tema 2.
MouiekyJsIpHbBIE

OCHOBBI I'CHCTHKH

(10 4)

[Ipenmer renetuku. Kparkas ucropus
Pa3BUTHS MIPEACTABICHUS O
HacnenctBeHHocTu. OT reHa K
MPU3HAKY: KaK pacKpacuTh KoTa. YTo
Takoe npusHak? [1yTh OT reHa 1o
npusHaka. MyTtanuu. AJuienu.
['eTepo3uroThl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIC AJIEIH.

['enbl cTposT opranusMm. Bxirouenue u
BBIKJTIOYCHHE OOJIBIIOro HabOpa TeHOB.
Kak xierku moHuMaroT, Kakue TeHbl
JOJDKHBI paboTaTh. JIMCKpeTHOE
HacJIeJOBaHHUE MPU3HAKOB. 3aKOHBI
MeHiensi: OJIMH T'eH - OJUH IPHU3HAK.
Cxema ckpelyBaHusi. 3aKOH
€IMHOO00pa3us TUOPUIOB TIEPBOTO
MOKOJIEHUSI. 3aKOH pacHIeTIICHUS
MPU3HAKa BO BTOPOM MTOKOJICHUH. 3aKOHBI
MeHiens1: HECKOJIBKO T€HOB - HECKOJIBKO
MPU3HAKOB. J{UruOpuaHOe CKpenBaHue.
HesaBucumoe pacxoxieHre XpoMocoM.
CrerieHHOE HacJIEIOBaHUE.
B3aumoneiicTBrue reHoB.

AJIeNbHOE U HeaIeIbHOE.
Onpenenenue nosa. [lonoBeie
xpoMocombl. Camiibl U caMku. Biusinue
(hakTOpOB OKpY>KAIOIIEH CPEIBI.
XpOMOCOMHOE ONIPEACIIEHUE T10a.
[TooBsie Xxpomocomsl. [Ipobiema
JOTIOJIHUTEIBHON X-XpOMOCOMBI Y
KEHIIMH. Tpex1BeTHbIE KOIIKH.

PoneBas urpa «Amnenn».
HccenenoBarenbCKuil IPOEKT

MyTareHHsie (paKTOpBbI.

Ponesas urpa «Cyzan0a
KIIETKW».
['enbmepexiroyaTeny.
[IpakTueckoe 3aanue
«AITOPUTMBI JUISI KIIETOK».
[IpakTrueckoe 3aanue
«Ennnoob6pa3zue nepBoro
MOKOJICHUS.
[IpakTrueckoe 3aanue
«Pacmierienue Bo BTopoM
MTOKOJICHUUY.
HccnenoBarenbCKuil IpoOEKT
«3akonsl I'. Mennens B
HKCIIEPUMEHTE.
IIpakTuyeckoe 3ananue
«Pemerka [lenneray.
IIpakTuueckoe 3aanue
«HacnenoBanue,
CLIETJIEHHOE C TIOJIOM).
IIpakTHueckoe 3aHsATHE
«B3anMoeiicTBUS T'€HOB
(MOzenupoBaHUE CUHTE3A U
TPAHCIOPTA MUTMEHTA B
KIIETKY )».

Tema 3.
MousiekyasipHbie

OCHOBBI CeJIeKIHH
8 )

['eHbI B mOMyIsIUsAX: BETUKOE
paBHoBecue. [lomymnsamus. YactoTsl
BCTPEYAEMOCTHU IIPU3HAKA U aJlIENs.
VYpaBuenune Xapau BaiinOepra.
[Tonynsuuy MEHSIOTCS: YUCTEHHOCTD,
MUrpanus u Beioop cynpyra. @akropsl,
KOTOPbIE BBIBOAST MOMYJISIUIO U3

IIpakTuueckoe 3aanue
«YacToTe! amienei,
TEHOTUIIOB U (DEHOTHUIIOBY.
HccnenoBarenbCKuil IpOEKT
«AHanu3 reHeTU4EeCKOU
CTPYKTYPBI NOIMYJISUU

(Ha OCHOBE 3aKOHa




paBHOBecus XapauBaiin6epra.
YUucnenHocTs nomyJianuu. Ponesas urpa
«9d ekt ocHoBatens». Jpeiid reHos.
Mytanuu. HecinyuaiiHoe CKkpelrBaHue.
Mzomsanus.

[TonyAuuu MEHAOTCS:

€CTECTBEHHBII 0TOOp. MexaHu3m
JEHCTBUS €CTECTBEHHOTO 0TOOpA.
JBuxyumit oroop. MonudukanronHas
M3MEHYUBOCTH. CTaTUCTUUECKUE
0COOEHHOCTH MO (DUKAITMOHHOM
n3mMeHunBocTH. HacnenoBanue
KOJIMYECTBEHHBIX MMPU3HAKOB.
KonnuectBennsie npusHaku. CpenoBast
M3MEHYMBOCTh Npu3Haka. Koadduuuent
HacJieyeMOCTH npu3Haka. OTBeT Ha
o10op. [ToucK TeHOB KOIMYECTBEHHBIX
npu3HaKoB. OHOHYKIICOTHIHBIC
BapuaHThl reHoB. JJHK-uum.
[TosTHOreHOMHBIN aHAIN3 ACCOLUALIAMN.
«OmbD» Hag reHoMoM. [loctrenomHas
spa. OOpaTHas reHeTrKa. K OMHUKCHBIE»
uccnenosanus. [Iporeom, MeTaboIOM.
JlomecTHKaIus U HEHTPbI TEHETUYECKOTO
pazHooOpasus. [loncku pactenuii ¢
«XOPOLIMMUY» TTPU3HAKAMHU JIJIs1 YEJIOBEKa.
LleHTpBI reHETHYECKOTO Pa3HOOOpa3Hsl.
Huxkonait UBanosuu Basuiios. Cenekmust.
KoMOuHanmonHast u rubpuHas
cenekuus. ['ereposuc. CoxpaHuTh U
W3YYHUTh T€HBI, YTOOBI MEHATH OyayIIee.
Kax mpaBuibHO XpaHUTh TEHBI.
Komnneknny reHeTH4ecKnx pecypcoB
pacrenuil. [Ipaktukym u/ninm
HCCIIEN0BATENBCKUI IPOEKT: MeTo bl
KyJbTUBHPOBAHHMS 1N Vitro Juist
COXpaHEHUsI TEHETHYECKUX PECYpCOB
pacTeHU! U JUIsl YCKOPEHHOM CEIEKIINU
['eneTnueckue HEeHTpPHI B HALLIEH CTPAHE.
['ne 3aHMMarOTCs TEHETUKON U TEHOMUKOU
JUISL HY K] CEJIbCKOTO XO035MCTBA.

Xapau-Baiinbepra)y.
Ponesast urpa «3¢dexr
OyTBUIOYHOT'O T'OPJIBILIIKAY.
PoneBas urpa
«EcTecTBeHHBIN 0TOOPY.
HccnenoBarenbckue paboThI
«MoauduxanuoHHas
U3MEHUYUBOCTb PAaCTEHUN B
Ipezesax Balero Mecra
KHUTEIBCTBAY.
[IpakTnueckoe 3aanue
«ATPOHOMBI».
[IpakTyeckoe 3aganue
«I"omonorudeckue psiibl
HacCJIeICTBEHHOU
U3MEHUYUBOCTH.




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

5 kaacce (34 yaca)

Moayab «Kak :KUBOTHBIE U PACTEHUS MPUCIOCAOIUBAIOTCH» (IBOJIOLMOHHAS IKOJIOTHS)

Tembl OcHoOBHOe coep:KaHue AesTeabHOCT
IIKOJLHUKOB
1. M1 ucciaenyem | CBOICTBA M CTPOEHHUE KUBBIX OPraHU3MOB
JKHBbIe 00bekThl | (CTPOCHHUE KIETKH).
(64)
Bun, 0ocoOb — opranusm Kak e1uHasi CHCTeMa. UccaenoBarenbckue

pabotel «Bce am (CUHUIBI,
Oenku, Oepe3pl ©W  T.I.)
oanHaKkoBbIe? DOTOKBECTY.

Anantanuu (IPUCTIOCOOTCHHUS).

[MousTHE roMeocTasa KHUBOTO OPraHU3Ma.
CriocoObI ero nojiep>KaHusl.

Orpanndenust MOPPOJIOTHUECKUX U
(hM3HOTOTUYECKHX a/IarTaIUi.

[TpakTrueckas padora
«CocraBnsieM KHUTY PEKOPJIOB
pacTeHH U )KUBOTHBIX HAIIIETO
Kpas».

[Touemy opraHu3Mbl HE CTAHOBSTCS
OCCKOHEUHO OOJIBIIUMHU, MaJICHbKUMH,
BCESTHBIM.

2. Bausinue
OKpYXKaKIIeil
cpelbl HA KUBbIE

opranusmbl (12 4)

DakTopbl OKpY>KaroLIeH cpeasl (abnoTHIeCKue,
OMOTHYECKHE, AaHTPOTIOTEHHEIE).

IIpumepsl abnOTHUECKUX (PAKTOPOB,
OKa3bIBAIONINX OCHOBHOE BIIUSTHHUE HA
KHU3HEEATETbHOCTh )KUBBIX OPraHU3MOB:
TEMIIepaTypa, CBET, BIAYKHOCTb.

[IpakTnueckoe 3ansartue «L{ser
U Terio» (KyOuKu Jbaa
B3BECUTD, MTOJIOKUTH B YAIIKU
IleTpu Ha pa3HOLBETHYIO
Oymary, uepe3 30 MUHYT
B3BECUTbH 3aHOBO — KTO OBICTpEE
pacrasin).

[Ipumepsl abrOTHUECKUX (PAKTOPOB,
OKa3bIBAIONINX OCHOBHOE BIIUSTHHUE Ha
KHU3HEEATETbHOCTh JKUBBIX OPraHU3MOB:
TEMIIepaTypa, CBET, BIIAYKHOCTb.

[IpakTnueckoe 3ausatue «4ro
pacTBOpsIETCS B BOACH
(axcnepumenT «Kuakuit
TIOM»).

IIpakTuueckoe 3aHsaTHE
«Anddys3us BemecTB B BOjIE
(pacTBOpPHI)»,




((I[BI/I)KCHI/IC pacTBOPOB I10

LIBCTKY».

OcHOBHBIE 3aKOHOMEPHOCTHU IIPUCIIOCOOJIEHUS

JKHUBBIX OPraHHU3MOB K a0MOTHYECKUM

(hakTopam.
OcHOBHBIC 3aKOHOMEPHOCTH
HpI/ICHOCO6J'IeHI/I$I KHNBBIX OpraHu3mMoB

abnoTuyeckuM (pakropam.

OCHOBHBIE

HpI/ICHOCO6J'IeHI/I${ JKHNBBIX OpraHu3MoOB

abuoTnyeckuM (akTopam.

3aKOHOMEPHOCTH

[IpakTnueckoe 3aHsaTHE
«Jlen nmnaBaer B Boae
(aiicOepru, 3amep3aHue
BOJIOEMOB)».

OCHOBHBIE

IPUCTIOCOONEHUST  KHUBBIX  OPraHU3MOB

abuoTnyeckuM akTopam.

3aKOHOMEPHOCTH

IIpakTrnueckoe 3ansaTHe
«Jlen npu 3amep3aHuu
pacuupsiercsd (pa3pylieHue
KaMHS (IT0YBOOOpa30BaHMKE),
3aMep3aHue KJIETOK).

[IpucnocoOneHust K OCHOBHBIM
abnoTHYeCKUM (paKkTopam: TeMIepaTypa,
BJIQXKHOCTb U CBET.

[TpakTrueckoe 3aHsATHE
«Ily6a» (kyOuku ypaa
3aBepHYTh B Pa3HBII MaTepual,
B3BECHUTh).

[IpucnocoOnenust K OCHOBHBIM
abnoTHYecKnM (pakTopam: TeMIepaTypa,
BJIQYKHOCTH U CBET.

IIpakTuueckoe 3aHsaTHE
«I[TurmMeHTH (MOXKHO
pa3enuTh Ha BaTMaHe
KpacuTesu u3 pIoMacTepoBy.

[IpucnocoOnenust K OCHOBHBIM
abroTH4eckuM (hakTopam: TeMIeparypa,
BJIaXXHOCTB U CBCT.

[IpakTnueckoe 3anatue «Kak
YKUBOTHBIE IJIaBAIOT B BOJEH
(OKCIEepUMEHT C MUIETKOM).

[pucnocoGeHus: K OCHOBHBIM
abuoTndeckuM (hakTopam: TeMIieparypa,
BJIQKHOCTH U CBET.

HccnenoBarenbckie paboThI
«BnusiHue cBera (Tema,
BJIQKHOCTH, COCTaBa IOYBbI) Ha
pacTeHUs B €CTECTBCHHBIX MU
HCKYCCTBEHHBIX YCIOBUAX» (HA
JIOCTYITHOM MaTepuare).

3.
B3aumopeiicTBus
JKABBIX
OPraHu3MoB

(44)

buortnyeckue pakTopsl. 3aKOHOMEPHOCTH
pa3BUTUA
MEXBHUIOBBIX B3aUMOOTHOIIICHUH.

HccnenoBarenbckas padboTa
«Habmonenus 3a
B3aMOOTHOLIEHUSIMU
’KMBOTHBIX ITPH JOOBIBAHUU
MUIIN

(KOPMYIIKH ISt TITULL, JUTS
TOPOACKUX MJTH CENbCKUX
KHUBOTHBIX). BeOkamephi».

KonBomronwst (XUITHUK-KEPTBA; Tapa3HT-
XO0351H)

DBOJIOIUS CTPATETH TOOBIBAHMSI TTUTITH.
CouuaabHOCTD

Hccnenosarenbekas paboTa




«Pacnipoctpanenne BUI0B-
CHUHAHTPOIIOB B HAIlIEH
MECTHOCTH

. Bunel Bcenenusl. [lepeuenpb pactenui
BPEIUTEIICH.

4. YenoBek B
JKM3HHM pacTeHUi
¥ ’KMBOTHBIX. (6

)

AHTponorennsie akropsl. [IpaBaa mu, uro
HepBO6BITHBIC JIIOOW JKUJIN B TAapMOHHHU C
IIPUPOIOH.

OpnoManiHuBaHue U MPUPYUECHUE KUBOTHBIX U
pacTeHUM.

3adem cnacaTth BEIMUPAIOIINE BUJIbI, KaK 3TO
neaTh.

KynpTypHbIE pacTeHUs M UX AUKHUE NIPEAKH.
ITouemy BasKHO UX COXPAHSATh.

[IpakTuueckas pabota
«Pa3Ho00pazue KyJIbTypHBIX
pacTeHHl B BalllEeM PETHOHEY.

Pa3zHooOpazue KyJabTYpHBIX paCTEHUHN U UX
3HAYECHUE B JKU3HU YEIIOBEKA.

Hccnenoatenbekas paboTa
«BnusiHME aHTPOTIOTEHHBIX
(baxTOpOB Ha pa3BUTHE
pacTeHuii B
ropojie/HACEICHHOM ITYHKTE».

Kpacnas kaura Bameit repputopun. Oco60
OXpaHsAeMbIE TEPPUTOPUH, 3AII0BEAHUKA
Poccun u mupa.

DKCKypCHs/TTpaKTHYECKast
pabora «OOIIT B Baem
PEruoOHC — YHUKAJIbHBIC
O0O0BEKTHI TPUPOJIBI.

5. DKoJiorH4YecKue
HUIHA (6 9)

buocdepa — ogHa U3 BaKHEHIIMX 000I09EK
3eMIIn.

Y10 Takoe «IKOJIOTHYESCKHE HUIIN» 1 KaK OHH
¢dopmupyrores?

UccnenoBarenbckue paboThl
«IKOJIOTUYECKUE HUIIIA BOKPYT
Te0s1 — onrcanue GakToOpoB
OKpY>Karollen cpesibl».

dopmupoBaHue 3HAHUHN TI0 OMOPa3HOOOPA3UI0
JKU3HCHHBIX (1)OpM, IIOBCACHUYCCKUX
npucnocoOIeHni, MOIM(UKAITUOHHAS
M3MEHYMBOCTH (Ha 6230BOM ypOBHE).

dopmupoBaHue 3HAHUHN 10 OMOPa3HOOOPa3UI0
JKU3HCHHBIX (1)OpM, IIOBCACHUYCCKUX
npucnocoOIeHni, MOIN(UKAITUOHHAS
M3MEHYHMBOCTH (Ha 0a30BOM ypOBHE).

HccnenoBarennckue pa6OTLI
«DeHOTOTrNYECKHE

HaOJIFO ICHUS.

PacturensHbie cOOOIECTBA U UX THUIIBL.

Pa3BuTHe U CMEHBI pacTUTENBHBIX COOOIIECTB.
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