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INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIBHOCTHA

3aHATHS B paMKax MpPOrpaMMbl HalpaBl€Hbl Ha OOECHEYEHHE JOCTHIKEHHUS
IIKOJbHUKAMH  CIEAYIOIIUX  JIMYHOCTHBIX, METANpPEIMETHBIX U  MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB.

JINYHOCTHBIE Pe3yJIbTATHI:

B cgepe epadsxcoanckoeco eocnumanusii TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM JIESITENBHOCTH IIPH BBINIOJIHEHUU UCCIEAOBAHUN U MIPOEKTOB, CTPEMIIEHUE K
B3aMMOINOHMMAHUIO U B3aUMOIIOMOIIIH.

B cghepe nampuomuueckozo éocnumanus: OTHOIIEHUE K OMOJIOTUHU KaK K BaXKHOU
COCTABJISIIOLIEH KYyJBTYpbl, TOPAOCTh 3a BKJAJ POCCHUUCKHX U COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb  OIICGHHUBATH
NOBEJACHUE M IOCTYNKHA C TO3ULMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KyJbTYpbl; IOHUMaHNE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTA JAEATEILHOCTH YeJIOBEKA B
MEIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHMAMaHHE pOJIM OHOJIOTHH B
(OpMHPOBAHUHU ICTETUUECKON KYJIbTYpPbl JUYHOCTH.

B cgepe uszuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300p0o6bi U
IMOYUOHANLHO20 ON1a20NOAY4UA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
YCTaHOBKA Ha 3J0POBBIM 00pa3 xKU3HHU (370pOBOE MUTAHUE, COOTIOACHUE TUTHEHUYECKUX
MIpaBuJ U HOPM, COAJIAHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, pEryJsipHas puznyeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUI U HEMTPUATUE BPEIHBIX TPUBBIUEK (YIOTpEOICHNE
aJIKOTOJIs, HAapKOTUKOB, KypeHHWE) U UHBIX (opM Bpena s (U3HYECKOro U
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE MpaBuil O€30MaCHOCTH, B TOM YHCJE HaBBIKH
0€30MacHOro MOBEACHUS B MPUPOIAHON cpese; c(hOPMUPOBAHHOCTh HaBbIKA pe(IeKCuH,
ylpaBJjeHHEe COOCTBEHHBIM SMOILMOHAIILHBIM COCTOSIHUEM.

B cgpepe mpyooeozo 6ocnumanus: akTUBHOE y4acTHE B PEUICHUM MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPOjJia, Kpasi) OHMOJIOTHYECKOW U HSKOJIOTHYECKOU
HAINpPaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY HU3YYEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgpepe sKonocuueckoco  6ocnumanus:  OpUEHTAUUsT Ha TNPUMEHEHHE
OMOJIOrMYECKUX 3HAHUI MPU PELICHUH 3a]1a4 B 00JIaCTH OKPYXKAIOIIeH cpeibl; 0CO3HAHNE
HKOJIOTMYECKUX MPOOJIeM U MyTeH UX PElIeHUs]; TOTOBHOCTh K YYaCTUIO B MPAKTUUECKON
NEeATEIBbHOCTH 3KOJOTMYECKON HAIPABICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo2o nosHauus: OPUEHTALMS HA
COBPEMEHHYIO CHCTEMY HAay4YHBIX NPEICTaBICHUA 00 OCHOBHBIX OHOJIOIMYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS35X 4YEJIOBEKAa C MPUPOJHOM M COLMAIBHOW CPEAON;
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MOHUMAHUE POJU OMOJOTUYECKON HAYKU B (JOPMHUPOBAHUM HAYIHOT'O MUPOBO33PCHUS;
pa3BUTHE HAY4YHOU JIFOOO3HATEIILHOCTH, MHTEpECca K OMOJOTHYECKONW HayKe, HABBIKOB
HCCIIEIOBATEILCKOM IESITEILHOCTH.

B cghepe adanmayuu k usmensiowumcs ycirosusm coyuaibHou U NPUpOOHOl
cpedvl: aZeKBaTHas OICHKA W3MCHSIONIMXCS YCJIOBUH; TMPUHATHE PEIICHUS
(MHAMBUAYATBHOE, B TPYMIE) B H3MCHSIONIMXCS YCIOBUSX HAa OCHOBAaHWHM aHAN3a
Oounonoruueckoi nHGOpMalny; MIAHUPOBAaHUE  JICHCTBUH B HOBOM  CHUTyallHH
Ha OCHOBAHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJbTAThI:

B cgepe osnadenusn ynusepcanvuvimu yueOHbiMU NO3HABAMELLHLIMU OCUCMBUSMU:
ba3oBbI€ JIOTHYECKUE IENCTBUSL:
® BBIABIATH M XapaKTepHU30BaTh CYIIECTBEHHBIC TMPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBJICHUN);
® YyCTaHABJIMBATh CYIICCTBEHHBIH TIPU3HAK KiIacCUDUKAIMK OHOJOTHYECKUX
00BEKTOB (SIBJICHHH, MPOIIECCOB), OCHOBAaHHUS ISl OOOOINEHUS U CpaBHEHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIHN3a;

e C yuéTOM NIPEMJIOKEHHOW OMOJIOTMUECKOMN 3a7a4il BBISABISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJIIOJICHUSIX; IMpeararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUUTHI HMHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I pPEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBISATh NPUUYMHHO-CIEACTBEHHBIE CBSI3M TMPU M3YYCHUH OUOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HCIOJIB30BAHUEM ACAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO perieHus yueOHOW OMOJIOrHYecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

BbazoBble nccenoBaTebckue 1eUCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJaTeIbHBIM  COCTOSHHEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3UITUIO, MHECHHUE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECITOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAHUE TI0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OMOIOrnYecKoro o0breKTa (TIporecca) u3y4eHus,

® TIPUYUHHO-CJICIICTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;
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® OIEHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMALINIO, MOTYYEHHYIO B
X0/J1¢ HAOJIFOICHUSI M KCTICPUMEHTA;

® CaMOCTOSITENBHO (hopMyTupoBaTh OOOOIMIEHWS W BBIBOJALI IO PE3yJIbTaTaMm
MPOBEIEHHOTO HAOJIONCHUS, DKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

® [IPOTHO3UPOBATH BO3MOXKHOE JIaJIbHEHIIIEEe pa3BUTHE OMOIOTUYECKUX MPOIECCOB U
UX TIOCJIEACTBUS B AHAJIOTUYHBIX WM CXOJHBIX CUTyalUsAX, a TAKKE BBIIBUTATh
MPEANOI0XKEHNs 00 UX PAa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

PaGota ¢ undopmaruei:

® [PUMEHSTH Pa3JIMYHBIE METOJIbl, MHCTPYMEHTBI U 3alIPOChI IIPU MOUCKE U OTOOpE
Owoyornueckod HWH(POPMAIMM WM JaHHBIX W3 HMCTOYHHUKOB C YYETOM
IpeIIOKEHHON yaeOHOM OMOJIOTHYECKOM 3a1auu;

® BbIOMpAaTh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W  HHTEPIPETUPOBATH
OuoJsiorn4eckyro HHGOPMAIIUIO Pa3IUYHBIX BUIOB U (POPM MPEICTABICHUS;

® HaxOJIUTh CXOJHBIC APTYMEHTHI (ITOATBEPIKIAIONIUE UITU OTIPOBEPraroNie OJHY U
Ty K€ UJCI0, BEPCHUIO) B PA3TMUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

® CaMOCTOSITENIbHO BEIOMPATh ONTHUMAJIbHYIO (DOpMY IIPEACTABICHHS HHPOpPMaLUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 3a/1a41 HECIOKHBIMUA CXEMAMHU, TUarpaMMaMu, UHOW
rpaduKoi U KX KOMOMHAIUAMU;

® OIEHMBATh HAACKHOCTH OHMOJOTMYECKONM HMHPOpMAlUU TIO0  KPUTEPUSM,
MPEJIOKEHHBIM YYUTEIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTEIBLHO;

® 3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTUYECKYIO0 HH(OPMALHIO.

B cghepe osnaoenus ynusepcanbhvimu yuyeOHbIMU KOMMYHUKAMUBHBIMU OEUCMBUIMU

O6mienue:
® BOCHPHHUMATH M (HOPMYJIMPOBATH CYKJICHUS, BRIPAXKaTh SMOIIMH B MPOIIECCe

BBITIOJTHCHHSI PAKTHYECKUX U 1a00paTOpHBIX paboT;

® BBIpAXATh ceOsI (CBOIO TOUKY 3PCHHS) B YCTHBIX M MUChbMEHHBIX TEKCTaX;

® pacro3HaBaTh HeBepOalbHBIC CpeJICTBa OOIICHHS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEINOCHUIKH KOH(MIUKTHBIX
CUTYaIlM U CMATYaTh KOH(MIIUKTHI, BECTH TIEPETOBOPHI;

® [IOHUMAaTh HAMEPEHHUS JPYTruxX, TMPOSABIATh YBAKHUTEILHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

® B X0JI¢ IMaJora W/WUiu AUCKYCCUH 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOn
OMOJIOTMYECKOM TEMBl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIeHUe
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;

® COIOCTABJISITH CBOM CYXKICHHUS C CYXICHUSMH APYTMX YYaCTHHUKOB JIMAJIOra,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

e IyOJMYHO TPEACTABIATH PE3YNbTATHl BBIMOJHEHHOTO OHWOJIOTHYECKOTO OITBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);
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® CaMOCTOSITEILHO BBIOUPATh (DOPMAT BBHICTYILJICHHUS C YUETOM 3aJ1a4u IPE3CHTAIUU U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

® [IPUHUMATH LIEJIb COBMECTHOMU JIEITENBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHS T10
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENESATh CBOIO PoOJib (C
y4€TOM TPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJICUCTBHS),
pacrpenensaTh 3aJayd MEXAy YICHAMH KOMAaHJbl, Y4aCTBOBAThb B T'PYIIIOBBIX
dbopmax paboThl (00CYKIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO PE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OICHMBATh KAa4yeCTBO CBOEro BKJAJa B OOMUNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTAThI C HICXOIHOM 3a/1aueil ¥ BKJIAJ KaXKI0T0 YJeHa KOMaH bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSBIISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLUATBHBIX HABBIKOB M OMOIMOHAIBHOTO
MHTEJJIEKTA IKOJIHHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUIMUL.:
CamMmoopraHu3zamusi:
® BBISABIATH MPOOJIEMBI [JIi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHUPOBATHCS B PA3NIMYHBIX MOAXO0AaX MPUHSITHS PEelIeHUN (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJISATh aNTOPUTM pEIICHWS 3aJadd (MU €ro 4acTh),
BbIOMpaTh CIOCOO pemieHus ydeOHOW OMOJOrMYecKod 3afaud C  yuy€ToMm
UMEIOLUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH peanu3aluyd HaMEYEHHOTO alropuTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBI aNroOpuT™M C Y4ETOM TOTYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

[okymeHT cosgaH B anekTpoHHon copme. Ne 408 ot 16.11.2023. Ucnonnutens: EnndaHosa U.A. r,lBﬂEKTPOHHbIﬁ
CtpaHuua 5 us 47. CtpaHuua cosaana: 16.11.2023 10:49 =¥ TATAPCTAH



CaMOKOHTPOJIb (pedaekcust):
® BJAJETh CIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHUBAILIMU U pedIIEKCHH;
® 1aBaTh aJIEKBATHYIO OLIEHKY CUTYallUu U MpeiaraTh IiaH e€ N3MEHEeHHUS;

® YYUTHIBATh KOHTEKCT U MPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU
penieHuy  y4eOHOW OHMOJIOTMUECKOW 3aJadud, aJanTHpOBaTh pEIICHHE K
MEHSIFOIIUMCS 00CTOSTETILCTBAM;
® OOBSCHATH MPUYUHBI JOCTIKEHHS (HEIOCTHKEHUS) Pe3yJIbTaTOB JIEATENbHOCTH,
JaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, yMETh HaXOOUTh IIO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,
® BHOCHTb KOPPEKTHBBl B JCSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;
® OIICHWBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHUSIM.
OMOIMOHAIbHBIA UHTEIIICKT:
® pa3nuyaTh, Ha3blBaTh M YIPABIATh COOCTBEHHBIMM 3MOLMSMU U SMOLHUIMHU
ApYyTHUX;
® BBIABJIATH U AHAIU3UPOBATH IPUUUHBI SMOIIHIL;

® CTaBHUTH ce0d Ha MECTO JAPYTOro YeIOBEKa, IOHUMAaTh MOTUBBI U HAMEPEHUS
ApYyTOro;

® PEryJaMpoBaTh Crioco0 BHIPAXKEHHS SMOLIUN.

e [lpunsrue ceds u Ipyrux;

® (OCO3HAaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €Ef0 MHEHUIO;

e [pHU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo JPyroro;

® OTKPBITOCTb CEOE U JPYTHUM;

® 0CO3HAaBAaTh HEBO3MOYKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJIAJIETh CUCTEMOI YHUBEPCAJIBbHBIX YUECOHBIX PETYISTUBHBIX JEHCTBUI, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yTNpaBiieHUus coOoid,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeamMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— mnpuoOpeTeHue OmbITa MUCHOIb30BAHMS METOIO0B OMOJOTMYECKON HAYKH C LIEJbIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIECCOB: HAOIIOICHNUE, OMHUCAHUE,
MPOBEICHUE HECIIOKHBIX OMOJIOTMYECKUX OIBITOB M JKCIIEPUMEHTOB, B TOM YHUCIE C
UCTIOJIb30BaHUEM aHAJIOTOBBIX M ITU(PPOBLIX OMOIOTUYECKUX TPUOOPOB U HHCTPYMEHTOB;

— (dopMHUpOBaHHE YMEHHUS MHTETPUPOBATH OMOJOTHYECKHIE 3HAHUS CO 3HAHUSIMU U3
JIPYruX y4eOHBbIX MpeAMETOB ((DU3UKU, XUMHUH, reorpaduu, UICTOPUH, OOIECTBO3ZHAHMS

T 1.);
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— (opMupoBaHue YMEHHI peliaTh yueOHbIe 3a/1a4u OMOJIOTHYECKOT0 COJIepKaHus,
BBISIBIIATh ~ IPUYMHHO-CJICACTBCHHBIC  CBS3M, IPOBOJUTH  KAYECTBCHHBIE
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOU 11eNu: (POopMyIUpOBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pE3yJIbTaTaM MCCIICIOBAHUS WU TPOSKTHON JACSITEIIBHOCTH;

— (¢dopMmHupoBaHHE  HWHTEpeca K  yIIyOJCHWIO  OMOJOTUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHANIbHAS OPUEHTAIIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJTHOT0 00pa3oBaHus i Oyayien
npodeccuoHanbHON JIeATeNTbHOCTH, B 00JIacTU OWOJIOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA,

— BIIQJICHUE HaBbIKaMH paboThl ¢ uH(OpMaIueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJENeH, H300paKEeHUMN), KPUTHYECKOrO aHalu3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npouIbHOrO MpenMeTa Ha ypOBHE CpelHero oOiiero oOpa3oBaHus Mg Oyayiien
poheCCUOHAIBHOM  JICSITEILHOCTA B 00JIaCTM  OMOJIOTHMH, MEIMIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, NHUINCBOW IMPOMBINIJICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHHUSI O MAaTCPUATMCTHICCKON CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEIbl, BIMUSIONIMX HA Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINK K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JTOCTHUKEHUN B
COBPEMEHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOIB30BAHMS KUBBIX OPTaHU3MOB JIJIS
IPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA,

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3alliil  HACJIeJICTBCHHON
uH(GOPMAITUK U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU MOHITHSIMHU MOJICKYJIIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUN — I€HOMUKH, METar€eHOMHKH, POTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TUAaTHOCTHUKY U JICUCHUS;
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— (opMupoBaHUe yMEHHUS UCIIOJIB30BATh MOHATUHHBIN ammapaT ¥ CHMBOJIMYCCKUI
S3BIK TCHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, IOHSATUH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:

— 3HaHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISIPHON OHOJIOTHH
MO3BOJISIET YCHENIHO pellaTh TakKhe 3JI000[JHEBHbIE MPOOJIEeMbl, Kak OXpaHa
OKpYXaIOLEl Cpeibl, COXPAHEHHUE 3/I0POBbS YEJIIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHUE
HKOCHUCTEM.

Conep:kaHue Kypca BHEYPOYHOI 1€eATEJIbHOCTH

Monynb «Kak »KUBOTHBIE U PACTEHUS TPUCTIOCAOIMBAIOTCS (IBOJIIOIMOHHAS SKOJIOTHS)
5-6 xnaccel (34 gaca)

Monynbs «OCHOBBI pacTEHHEBOICTBAY 7-8 Kitacchl (68 yacoB)

Monaynb «buotexHonorun» 7-8 kiaccel (68 4acoB)

Monyns «MonekynspHbie OCHOBBI (M3HOJI0THU U (hapMakosorun» 9 kiacce (68 yacon)
Monynbs «MonekyspHbIE OCHOBHI cesieKIuu» 9 kiacc (68 yacoB)

Ilnanupyembie pe3yJibTaThl OCBOCHHUSI KypCca BHEYPOUYHOM 1esITeJIbHOCTH
JIMYHOCTHBIE PE3yJIbTaThI

MeranpenMeTHbIE pe3yJIbTATHI

[IpenmMeTHbIE PE3YIBTATHI

TemaTnueckoe MJIAHMPOBaAHME

Monynb «Kak )KMBOTHBIE M paCTEHHSI TPUCTIOCAOINBAIOTCS (IBOIIOIIMOHHAS SKOJIOTH)
5-6 knaccel (34 gaca)

Mopynb «OCHOBBI paCTE€HHEBOACTBA» 7-8 Kitacchl (68 4acoB)

Monyne «buotrexnonorumn» 7-8 kiaccel (68 4acoB)

Monynb «MonekysgpHble OCHOBBI (M3HOJ0TUU U (hapMakojorumny» 9 kiace (68 yacon)
Monynb «MosieKyJIIpHbIE OCHOBBI ceJIeKIMn» 9 kiacc (68 yacoB)
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COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBbHOCTH

Moayab «Kak ;KHBOTHBIE€ M PACTEHHS MPUCIIOCAOIMBAIOTCS» (IBOJTIOIMOHHAS
IK0JI0THA) 5-6 Kiaaccsl (34 yaca)

1. Mbui uccneoyem scueswvie 006vexkmul (6 uacos)

CBoiiCTBa M CTPOCHHUE KHUBBIX OPraHU3MOB (CTpOEHHE KJETKH). Bua, ocodb —
OpraHu3M Kak efuHas cucrtema. Apantanuu (nmpucrnocodsenus). [lonsarue romeocrasa
®KUBOTO opranuszma. CriocoObl ero nojajiepKaHusl.

[TonsiTue BapuatMBHOCTH Tpu3Haka. HccnepoBarenbckue pabotel «Bcee nwm
(cuHUIBL, O€NIKH, OEpe3bl U T.]1.) OAUHAKOBBIE? DOTOKBECTY.

Orpannuenus Mopdonoruueckux # (pusznonornueckux agantanuii. [louemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MaJICHbKUMHU, BCESIHBIM.
[TpakTuyeckas padora «CocraBisieM KHUTY PEKOPJAOB PAaCTEHUU M KUBOTHBIX HAIIIETO
Kpash».

2. Bnauanue oxpyscarouwieii cpedwt Ha yncuevle opzanusmul (12 uacos)

dakTopbl OKpyKaromieil cpeabl (abMoTuyeckre, OMOTUYECKUE, aHTPOTIOTEHHBIE).
[Ipumepbr  abuoTuueckux  (PaKTOPOB, OKa3bIBAIOUIMX OCHOBHOE BIUSHHE Ha
KUBHEACATEIbHOCTh  KUBBIX  OPraHU3MOB:  TeMIepaTrypa, CBET, BIAXXHOCTb.
[IpakTuueckoe 3austue «l{BeT u Temno» (KyOMKH JbJa B3BECUTh, MOJOKUTh B YAIlIKH
[letpu Ha pasHouBeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIIEpUMEHT « Kuakuii
nom»). [Ipaktuaeckoe 3anstue «luddysus BemecTB B Boae (pacTBOPHI)», «/IBrkeHne
pacTBOpoB T0 1BETKY». [IpakTuueckoe 3anstue «Jlem tuiaBaeTr B Boje (akcOeprw,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jleng mpu 3aMmep3aHun pacIIUPSICTCS»
(pa3pyiienue kamMHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTM  NPHUCHOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abuotnueckuMm (aktopam. [IpucnocoOneHns K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh U cBeT. I[Ipaktuueckoe 3ansitue «lllyba» (xkyOuku baa
3aBEpPHYTH B pa3HbIil MaTepual, B3BecuTh). [IpakTuueckoe 3anstue « [ IMrMmeHTh (MOKHO
pa3nenuTh Ha BaTMaHe Kpacutenu w3 (QuomactepoBy. IIpaktuueckoe 3anstue «Kax
YKUBOTHBIC TIJIABAIOT B BOJIe» (DKCIEPUMEHT C MUTIETKOM ).

Uccnenosarenbckue padoThl «BiusiHue cBeta (Ternsia, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPAcCTEHUS B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (HA JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus scuevix opzanuzmos (4 uaca)

buotuueckue (bakTopHI. 3aKOHOMEPHOCTH pa3BUTHUS ME>KBHUOBBIX
B3aUMOOTHOIICHUH. Ko3BosoIus (XUIHUK-KEPTBA; MMApa3UT-XO3IUH) IBOJIOLUS
cTpareruii noObiBanust mumy. ConnanbHOCTh. Bumsi-Bceneninl. [lepeuens pacTenwmii-
Bpenuteneir. MccnemnoBarenbckas padbora «HabmiomeHnst 3a B3aUMOOTHOIICHUSIMU
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’KUBOTHBIX MPHU JOOBIBAHUH MUIIY (KOPMYILIKH JIJISI ITHIIL, U1 TOPOJICKUX MM CETTbCKUX
KUBOTHBIX). BeO-kamepwr». HccnenoBatenbckasi pabora «PacmpocTpaHeHue BUIIOB-
CHHAHTPOIIOB B HAIIIE MECTHOCTH.

4. Yenoeek 6 yncuznu pacmenuii u sxcueomuwvix? (6 uacos)

AnTponorennsie paxropsl. [IpaBna i, 4To NepBOOBITHBIC JTIOAH KUITU B TAPMOHHUH
¢ npupoaoi. OIOMAalIHUBAaHUE U MPUPYUYECHUE KUBOTHBIX U PACTCHHIl. 3a4e€M CIlacath
BBIMHUPAIOIINE BHUJIBI, KaK 3TO JenaTh. KyJIbTypHbIE pacTEeHUS U UX JUKHUE NPEIKU.
[Touemy Ba>kHO MX COXpaHATh. Pa3HOOOpa3ue KynbTYpHBIX PACTCHHM U UX 3HAYCHUE B
KU3HU dyenoBeka. KpacHas kaura Barei Tepputopun. Ocob0 oxpaHseMble TEPPUTOPUH,
3anmoBegHUKH Poccuum u mupa. Ilpaktuueckas pabora «Pa3sHooOpaszue KyIbTypHBIX
PACTEHHMI B BallleM PETHOHEY.

UccnenoBarenbckas pabota «BivsHHE aHTpPONOreHHBIX (PaKTOPOB HAa Pa3BUTHE
pPacTeHUi B TOPO/IE/HACETIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padora «OOIIT B Bamem peruoHe — yHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Dkonozuueckue nuwmu (6 uacoes)

buocdepa — onHa U3 BakHEHIIMX 000704YeK 3eMiau. UTO Takoe «3KOJOTHYECKHE
HUIIW» U Kak oHU Qopmupytorcs? dopmupoBaHue 3HaHUM MO OMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  MOBEACHYECKHX  NPUCHOCOONECHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenpHbie coobmiecTBa u ux Tumbl. Pazputue
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

UccnenoBatenbckue paboThl «DKOJIOTMUECKUE HUIIM BOKPYr TeOs — OINMUCaHUe
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HAOJTIOICHUSI .

MoayJb «OCHOBBI pacTeHHEBOACTBA» 7-8 Ki1acchl (68 yacos)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uto-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (PAKTOPHI BBIpAIMBAHUS PACTECHUM.
Hcropus pa3BUTHs arpoxuMuyeckux 3HaHui (padotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuyaeBa, K.A. TumupsizeBa, [1.A. KocteiueBa, JI.H. IIpsitHuminnkoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Aepomexnuueckuit Ixcnepumenm (6 uacoe)

[IpaBmiia TOCTAHOBKM arposkcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BrIOOp TeMbI, COCTaBICHUE THIOTE3bI, 1IN U 3aJlady SKCIEPUMEHTa I10
BBIDAIIMBAHUIO PACTeHU B KOHTpoiupyemou cpene. KoHTposu, MNOBTOPHOCTH,
npoBejieHne dKcrepuMeHTta. I[lmanupoBanHue »skcnepumenTta. OlleHKa pe3yJbTaToB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIUSIONME HA TPOPACTaHHE
CeMsIH (pPOCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTIOTOJUYHOTO BhIPAIIMBAHMS CalaTOB U MUKPO3EJICHH

[okymeHT cosgaH B anekTpoHHon copme. Ne 408 ot 16.11.2023. Ucnonnutens: EnndaHosa U.A. r,lBﬂEKTPOHHbIﬁ
CtpaHuua 10 u3 47. CtpaHuua cosgada: 16.11.2023 10:49 =¥ TATAPCTAH



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX YyCIOBHUsAX. COOp YCTaHOBKH ISl BBIpAIIMBAHUS
pPacTEeHHI B KOHTPOJIMPYEMBIX YCIOBUSIX.
3. Poab xumuueckux ziemenmos ¢ numanuu pacmenuii (20 vacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Poip XMMHUECKUX 3JIEMEHTOB B TUTAHUU pacTeHuil. [lonydeHne nuraTenbHbIX
BelecTB pacteHusIMU. [IpakTrueckas pabora «CxeMbl TUTATENbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJi MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHu4eckue, MHUHEpalbHble, MHUKpOOHOIOruYecKkue. THuIbl
NUTaHusl pacTeHuil. Bo3aymHoe M MuUHEpalbHOE (KOPHEBOE) IMUTAaHUE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEHIECTB PACTECHUN: BOCXOIAIIMA W HHUCXOIAIIAA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cinoxueie ynoOpenus. [lpaktuueckass pabora «llpaBuna cmemmBaHusi yaoOpeHHUI»
[IpakTueckast padora «llutaHue pacTeHUN: TEXHOJIOTUSI MPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIBTYpPY.

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpart. I[lpakTuueckas padora
«MOHUTOPHUHT MUHEPAIIBHOTO MMUTAHUSL PACTEHUID.

OcoOEHHOCTM MHUTaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B JKU3HU
pactennii. DOpMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Hctounuku docdopa nis pacrenus. 3HaueHue Gpochopcoaepxaiiux cCoeAMHEHUN
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B s3HEPreTuueckoM 0OMEHE.

Bnusinue kamus Ha (QU3MYECKHE CBOMCTBA MPOTOIUIa3Mbl, Ha (EPMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb kanus B nmoaaepKaHUM HOHHOTO
OaslaHca B TKaHSX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpyKTypooOpa3oBareiibHas poOJib KalblMs. YyacTue B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryJsiiius Ux
MPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTabosiu3Me pacTeHuil. Maruuii B coctaBe xjopoduiiia,
CXOJCTBO XJIOpO(UIUIa U TeMOTJIOOMHA KaK CBUAETENIBCTBO €JUHCTBA OPraHUYECKOIO
MuUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHHS], UX POJIb B CTPYKTYPHOM OpraHu3aluu KIETKH,
y4acTHE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

MuxkposnemenTsl. [IpencraBienuss o poiid MHKPODJIEMEHTOB B MeETa0OoJM3MeE
pacteHuii. OCOOEHHOCTH TMOCTYIUICHHS] MHKPOXJIEMEHTOB B pacTteHusi. CHHEPTru3M H
aHTAroOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUI.

PactuTenpHas JMAarHOCTUKAa W METOJbl WJCHTU(HUKAIIMU HEIO0CTaTKa/U30bITKA
aneMeHTOB nutanus. [IpakTuueckas pabora «PacturenpHas JUArHOCTUKAY.

UccnenoBarennbckas padota «O1ieHKa COCTOSTHHSI KOMHATHBIX PACTEHUHN, pacTEHUN
Ha IIKOJIbHOM TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJOTHYECKUX COCTOSIHUU (TpH
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HaJTUYIUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3jIUYHBIX AJIEMEHTOB Ha
COCTOSTHHE PaCTCHHH (COCTABICHHUE PA3IMYHBIX TIOJJKOPMOK )».

4. Pezynamopwel pocma pacmenuii. 3aujuma pacmenuii (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIUTMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoaHbIC
(abcumzoBasi KUCIOTa U HEKOTOphbIe (DEHOJIBHBIE BelllecTBa (MKyMapoBas, KOpUYHas,
CAIMIIMIIOBAsE K-Thl), 2. CUHTeTHYecKue (MOpGaKTHHBI, peTapAaHTbhl, 1e(POTUAHTHI,
JICCUKaHThl, repOuiuasl). OUTOMOHUTOPHUHT M OICHKAa COCTOSHUS PaCcTEHHI.
CoBpeMeHHbIe ciocoObl MOHUTOpUHTra. IIpakTudeckas pabota «PUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEeHHBIE CIOCOOBI MOHUTOPUHT .

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUIX) PA3INYHBIX PACTCHUID.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas paborta
«VHCeKkTapum: npaBuia U yCIOBHs pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boonasa, necuanaa u noueeHHaA KyJ1bmypbl, UX NPUMEHEHUE 6 GbIPAUIUEAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

Bojanas, mecuanas M MOYBEHHAsl KyJbTYpbl, UX INPUMEHEHUE B BbIpaIllMBaHUU
pactenuii. [IpoBeaenue Boabl B KOpHE U cTebisie pactenuil. [Ipaktuueckas padbora
«KopHeBoe naBiieHue».

Boaubiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHIL (HaKTOPhI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYEHNE MEXaHU3MA PETYIISLMN UCIIAPEHUS BJIaru pacCTEHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusiHUE yCIIOBUW COAEpKAHHUS PACTEHHM Ha
KOJINYECTBO YCTBHUILD.

@DOTOCHMHTE3 — YHUKaJbHBII Tpouecc pacTeHuid. TemHoBass W cBETOBasl (pazbl
¢dorocunHTe3a. 3HaueHUue POTOCUHTE3A I KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANbHAST ~ IMATHOCTMKA PACTEHUH MO  aKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xmopopmwmia A u b, onenka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSAIOMINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. [loa3zeMHOe ApIXaHUE pAaCTEHUN:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH T1ipu  OECIIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[IpakTuyeckas pabota «/[pixaHue pacTeHuii: OIICHKAa HHTCHCUBHOCTH JILIXaHUS PACTCHHMA
U TUIOJIOBY.

HccnenoBatenbckue paboTel: «BnusHue cnoco0a BbeIpammBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbl BHECEHHSI) Ha POCT U PAa3BUTHUS PA3TUUHBIX PACTCHUID.
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6. Kynemypnwie pacmenus. Cospemennsie acnekmot ceaexkyuu (20 uacos)

Kak denoBek crtan ucnonws3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIN3ALUN
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM pAacTEHUs U IKUBOTHBIC, KOTOPBIE€ >KUBYT PSAJIOM C YEJIOBEKOM UM
OJIOMAIIHUBAIOTCS? MOXKHO JIU CUUTATh TapaKaHa OJIOMAIIHEHHBIM KUBOTHBIM ?)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocTh. Bunbl m3menunBocth. [lpaktuueckas pabora «MoaudukanroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxiiennoBeie kuciaoTsl. JIokanu3anuss T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kierok. Permmukanus [JHK. OcHoBHas normMa MosiexkyisipHoi ononoruu. TpaHCKpUIILys.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytaius Ha OytepOpoje
(11006011 00BEKT M3 mpeAblaylied padoThl, TNI€ WU3MEHEHHE WHCTPYKIUU MPUBEACT K
M3MEHEHHIO BHEITHETO BHUJIa 00BEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M TeHETHYecKoe pa3zHoobOpazme. Uto Takoe
reHO0aHk? 3ayeM COXpaHsATh T'eHETUYECKHUE pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUYECKUX PECYPCOB pacTeHMil (eX situ U in situ).

3nauenne padbor H.M. BaBunoBa. 3akoH romMonorudeckux psiaoB. LIeHTpsl
MPOUCXOXKIAEHUS KylIbTypHbIX pacteHuid H.M. BasumoBa u IL.M. XKykosckoro.
[Ipaktrueckas pabota no rpynmnam «OTKy/1a Ha HalMX CTOJIaX (GPYKThI/OBOITH/3IAKI.

OcHoBHBIE MeTonbl cenekuuu. ['ubpummzamnus. @opmbl otdopa. OCHOBHBIC
HATPaBJICHUS CEJIEKIMH: YIIYYIICHUE YpPOKAHOCTHU, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckum (axropam. [Ipaktuueckas padorta «Bripamubaem ropox. Kak mposectu
CKpEILUBAaHUE Yy TOPOXa».

Ecte nu ku3Hp B mpoOupke? BHOTEXHOJOrUs KYJbTYPHBIX pPAaCTCHUMH.
UccnenoBatenbckass pabota «BpelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCIIOJIB30BaThCA PE3YyJbTaTaMU MNPEABIAYIIUX JKCIEPUMEHTOB 110 COCTABIICHUIO
MUTATEJIbHBIX PACTBOPOB JJISI PACTCHHUI).

Kak  genmoBexk  Mmoxer  momudummpoBath  pactenus? — ['eHermyeckoe
penaktupoBaHue. CoOBpEeMEHHbIE  MOAXOAbl U JOCTHXKEHUST  T'€HETHYECKOIO
penaktupoBaHuss  pacteHmil.  IIpakTtmueckas  pabora  «I'©HOMHBIC  HOYKHHIIBI
(MmonenupoBanue padotsl cucteMbl CRISP-Cas).

7. Pacmumenvnasa npodykuyus. (8 uacos)
Hanzemnble 1 noa3zeMHble opranbl pacteHuid. [lober u BUAOM3MEHEHHBIN moOer
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUH.
[lonsTe o KadyecTBe NPOAYKTOB nuTaHus. [IpoOnembl KOHKYpeHIHMU
OTEYECTBEHHBIX IPOAYKTOB MUTAHUS C UMIOPTHBIMH. JIOTUCTHKA TOCTAaBKU U CPEACTBA
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COXpaHEeHMs] MPOAYKTOB mnuTaHus. lIpaktuueckas pabora «llpemenbHO AOMyCTHMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IATAHUSD.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. UccnenoBatenbckas padorta «OleHka
KaueCcTBa BBIPAIICHHONW MUKPO3€eJIeHW» (JIM0O0 CBOSI, TMOO U3 Mara3uHa).

XUMHYECKUT AHAIN3 POJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Torenmmmometpus. Xpomartorpadus. [Ipaktuueckas padota «MeToabl OIEHKH KauyecTBa
PACTUTENBHOW MPOIYKUIHUU: XpPaHEHHWE M COXPAHHOCTh MUTATEIbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpYIOBaHHUIO).

Uccnenoparenbckas pabora «Omnpenenenue ButamuHa C MeToOM 0OpaTHOTO
TUTPOBAHMS B IUIOAAX HAa Pa3HOM CPOKE (CIoco0e) XpaHEHUs».

Monayas «buorexHosorus» 7-8 kiaccni (68 yacon)
1. Buomexnonozusa (4 uaca)

[lonsiTue OMOTEXHOJIOTMU. 3adyeM YEJIOBEKY OHMOTEXHOJIOTWH, B YEM HX
MIPEUMYILECTBO MEPEA XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokaranuzatopsl. IlpakTuueckass pabora «lIpumepbl mprUMeHEHUs: OMOIOTHMYECKHUX
O0OBEKTOB B TBOEH KU3HI.

Coipbe 11 OMOCHHTE3a M OILIEHKAa €ro OMOJOrH4eckoil HeHHOCTH. OCHOBHBIE
WMCTOYHHMKHU YIJIepojaa, a3oTa, (ocdopa, MuxposnemeHtoB. HcecnegoBaHuE HOBBIX
MCTOYHHUKOB ChIPbsl (BKJIFOUAsi BOIPOCHI €ro NpeBapuTeIbHOM 00paboTKm), pazpaboTka
HOBBIX MUTATENBHBIX CpPEel, B TOM 4YHCIIEC BKIIOYAIOIMIHUX OHOCTUMYISATOPHI U JIPYyTrHe
AJIEMEHTHI YIIPABJICHUS U ONTUMU3ALIMN MIPOLECCOB OMOCHHTE3a. MeTOo 1bl ONTUMHU3ALUH
NUTATEJBHBIX CPEN.

2. Mukpoouonozusn (12 uacos)

[lonoxeHnue NPOKAPUOTOB B CHUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOi kineTku. Knaccudukanus O0akrepuit. Mopdomnorus 6axrepuii. [Ipoctbie
U CIOXHBIE METOAbl OKpallMBaHWUs OakTepuil. Pu3nonorusi OakTepuil: NHUTaHUE,
JIBIXaHue, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C JOMEHOM ApXeu (IKCTpeMOPUIHHOCTb,
0COOEHHOCTH CTpOEHUs KieTkH). JlabopaTopHas padora «PUKCHUPOBAHHbBIE MPENapaThl
Oaktepuil. OmpeneneHue (GopMbl MPEUIOKEHHBIX KYJIbTYp MHUKPOOPTaHU3MOB,
UCIIONIB3YSl MpPOCTOM MeTod okpacku» JlaboparopHas pabGorta «OmpeneneHue TUIa
KJIETOYHOM CTEHKU METOJ0M OKpamuBanus o ['pamy» (Mpu HaaIu4uK peaKTHUBOB).

MosiouHokucioe W crnupToBoe OpoxkeHue. PoOTOTpoPHBIE U XEMOTpO(dHBIE
Oaktepun. Kunetmueckoe  omucaHuMe — mpolecca  pocTa  MUKPOOPTaHU3MOB.
OKCNOHEHIMalbHass ~ MojJenb  pocta. KunHetnka rulen  MUKpPOOPTaHU3MOB.
JIaboparopHas pabota «IIpuroroBienue NpuXKU3HEHHBIX MPENAPATOB MOJOYHOKHUCIIBIX

OaxkTepuii».
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[TaTorenusie 6akTepun. UyMHas najaoyka u yepHasi CMepTh, OOTYJIM3M, CTOIOHSK,
TyOepkyne3. Uctopust 60pn0bI ¢ 6akTepuanbHbiMu HHGeknuamu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwinenenue yucroi
KylIbTyphl OakTtepuil. MeTon pa3BeneHUd. MeToJ HMCTOLIAIOIIETO — IITPUXA.
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTHUKA BBIJACICHHONW YHCTOM
KYJbTYpbI: XapaKTEpUCTUKA KOJIOHUH, PopMa OaKTEpHil, TUIT KIIETOYHOU CTEHKH.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHU3MbI 1eHCTBUI
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE POCTa MHUKPOOPTaHM3MOB Ha dYallke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY HccnemoBarenbckas pabora «llomck MuUKpoopraHU3MOB
00JalaloluX aHTarOHUCTUYECKON aKTUBHOCTBIOM.

[Ipumenenue OakTepuil uenoBekoM. KuHeTHMueckoe omnucaHue OHOCHHTE3a
MPOJIYKTOB MHUKpPOOpraHu3Mamu. bakrepuu, KOTOpble MOTYT pasjaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieneHrne MOJIOYHOKUCIIBIX OAKTEPUi, UCCIEOBAHUE UX
AKTUBHOCTW.

Mukpoopranusmsl B arpoOHoTeXHOJI0TuH. VIcKycCTBEHHBIE acCOIIMalli PACTEHUIN
¢ MuKpoopranusmamu. VccnenoBarenbckas pabora «Bpiienenue 6akTepuil Moie3HbIX
IUUT paCTCHUI.

3. Jykapuomuueckue opzaHusmvl 6 OuomexHonouu (naecHeevlie 2puobsl,
opoxcicu, éooopocau) (12 wacos)

[1necHeBbie rprOBI MPOIYIIEHTH OMOJOTUYECKUA AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapoMmuileToB. McTopust MCHOIB30BaHMS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeruaIn3upOBaHHBIE pachkl JIpoxoked. MeTtabonusM nposxoked. Peakiust ciupToBOro
opoxenusi. JlabopatopHast pabota «lloacuer kieTok Apoxxed B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CriUpTa M yriekucioro raza». [losydyeHue BTOPUYHBIX METAOOJUTOB B JPOXIKAX.
Jpoxoku Kak MpoayeHThl OnoToriuB. [lomydeHue 11eeBbix OEITKOB B IPOKIKAX.

Oco0OEHHOCTH BETE€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Yy IPOXIKEH, 3HAUCHHE
M3yYEHHS] MHTO3a WU I[MTOKHWHE3a MJi1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpuOOB, MOUCKA
MUIIIEHEW (YHTUIUIOB U pa3pabOTKU HOBBIX JICKAPCTBEHHBIX IpenapaTos.
JlaGopatropnass pabota «HaOmromeHue  pa3sMHOXKEHUS  JAPOKIKEBBIX  KIETOKY.
[IpakTuyeckas padota «llomydenue TBopora m kedupa Ha OCHOBE MOJOUYHOKHCIIBIX
Oaktepuit». Ilpaktudeckas pabora «OCHOBHBIE BHUJbI KBaca W UX XapaKTEPUCTUKA
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl TMPOU3BOJACTBA KBACa.
[Ipaktuueckas pabora «CpaBHUTEIBHBIA aHAIM3 PA3BUTHUS NPOXOKEH B a’pOOHBIX U
aHA’POOHBIX ycioBUsX». [IpakTudeckas pabota «MeToabl OIICHKH CBOMCTB
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xJIeOOneKapHbIX Jpoxkeil. OCOOCHHOCTH NMPUMEHEHUS IMPECCOBAHHBIX, CYIICHBIX WU
MHCTaHTHBIX Apoxoken». MccnenoBarensckas pabota «BausHue QU3HMKO-XUMUYECKUX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAyKiuu (KBac, kedup, chip, xji1ed u
Tp.)».

Bonopocnun — mepcnekTUBHBIN OOBEKT IJIs MPOM3BOACTBA O€lKa W yrieBOJIOB.
buoTtexHonornyeckue METOJbI OYUCTKU TBEPIBIX, KHUAKHUX OTXOAOB U ra3000pa3HBIX
0TX0/10B Tpou3BOACTB. CTouHble BOABL. CxeMbl OYUCTKU. BUODUIBTPBI, a’spOTEeHKH,
METAaHTEHKH, OKCUTCHKH. AKTUBHBIA WJI M BXOJAIIME B HEr0 MHKPOOPTAHU3MBI.
Hcnonb3oBanue BoIOpOCIEH B OUUCTKE CTOUYHBIX BOJ. MccnenoBaTenbekas paboTa
«Bnusinue pusnko-xumuyeckux ¢paktopos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmavusn (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocTh. Buasl usmenunBocTh. IlpakTmueckas paborta «MoaudukanuoHHas
U3MEHYUBOCTD (JINCThSI, UTOJIKH C OJTHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCUTENb HACJIEACTBEHHOCTH M HW3MEHYHMBOCTH.
HyxnenHnoBble kuCIOTHL. JIOKamu3amus reHeTHYeCKOro mMaTtepuaina B Kietke. [lenenue
kierok. Permmukanus JJHK. OcHoBHast torma MosexkyisipHoi ononoruu. TpaHCKpUIILKS.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckas pabora «Mytamus Ha OytepOpoje
(/00011 00BEKT U3 Mpenblayliel padoThl, Ile U3MEHEHUE WHCTPYKLUMU HPHUBEAET K
M3MEHEHHIO BHEITHETO BHJIa 00BEKTA)».

5. Bupyconocus. (6 uacoe)

[TosoxkeHue BUPYCOB B CUCTEME OPraHM4ecKoro Mupa. CTpykTypa U XUMHUYECKHIA
coctaB BuUpycoB. Kiaccudukanus supycoB. Pemponykius BupycoB. I[IpocMotp
JOKYMEHTAJIBHOTO (PHJIbMa O BUpYCaXx.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3nei. OHkoBupychl. bakrepuodaru:
CTpO€HHue, CBOWCTBa, mnpuMmeHeHue. IIpaktuueckas paborta. «MeTon pa3BeACHUI
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue MmetToapl 60pHOBI ¢ BUpyCaMH.

6. I'ennasn unycenepusn u ouomexnoocuu. (8 uacos)

OcHoBbI TeHHOM uHxkeHepuHu. Bekrtopa. Crneunduueckue hepMeHThl OaKTepHid.
[Ipaktruueckass pabora «OHIOHYKIEa3bl pEecTpUKUUU (paboTa € HYKICOTHIAHBIMU
NOCIIEA0BATEIBHOCTIMU Ha Oymare)».

buortexnonornu npoaykiuu OeaKoB B OaKkTEepHUadbHBIX KyJIbTypax. JJocTikeHus
T€HHON MH)XEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrtema ajganTUBHOTO HMMMYHHUTETa OakTepuid M apxei.
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[Tpaktuueckas padota «I ennbie HOxHUILI - CRISPR/Cas (MmonenupoBanue Ha Oymare)»

I'MO. Metoas! nosyuenust ' MO. Urpa-nuckyccusi « Belurpaii rpanTt Ha co3/1aHKe
I'MO».

7. Buomexnonozuu 6 ycueomnogoocmee (8 uacoe)

JloMecTuKalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE HKCIEPUMEHTAX
M0 IOMECTUKAIINK KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akajgemuka bemsena). [luckyccus «J/loMmecTtukanusi, Bce JM PACTCHHS U >KUBOTHBHIE,
KOTOPBIE JKUBYT PSAOM C YEJIOBEKOM HM OJOMAIIHUBAaIOTCA? MOXKHO JIM CUUTATh
TapaKkaHa 0JIOMAIIHCHHBIM KHBOTHBIM 7).

CoBpeMeHHBIE METOJIbl B >KMBOTHOBOJICTBE: TpPAHCIUIAHTAIMs HSMOPHUOHOB,
XUMEpHbIE  KUBOTHbBIEC, KJIOHHUpoBaHue. Ilpaktuueckas pabora «MeTonuka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHoOBHbIE 00JIE3HNW >KUBOTHBIX M POJIb MATOIN€HHBIX MHMKPOOPTaHU3MOB U
Mapa3uTOB B Pa3BUTHUM 3a00JICBAaHUM JOMAIITHUX )KMBOTHBIX M OCHOBHBIX MepaxX O0PHOBI
C HUMHU; POJIb TOJIC3HBIX MUKPOCUMOHWOHTOB B OpraHu3Me *KUBOTHBIX. [looxuTenpHOe
1 1000YHOE (OTpHUIATEILHOE) BO3ICHCTBUM AHTHOMOTHUKOB Ha OPraHU3M B XOJI€ JICUCHHS
KUBOTHBIX; IIEM M 3aJa4d BETEPUHAPUU. BUOTEXHOJOTHUS KOPMOBBIX IpenapaToB.
[TpakTuueckas pabora «CocTaBieHue palmoHa MUTAHUS )KUBOTHOTO, pacdyeT Pacxoji0B
Ha coaepxkaHue». MHccnemoBatenbckas pabora «OlleHKa KadecTBa MOJIOYHOMU
MPOAYKITUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl cenekuuu. [ ubpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HaNpaBJECHUS CEJEKUUU: YIyUIlEHUE YPOXKaHOCTH, YCTOMYMBOCTU K OMOTHUYECKUM U
abuotnueckuM (paktopam. Ilpaktudeckas padora «BripammBaem ropox. Kak nposectu
CKpEILLUBAHUE Yy TOPOXa».

OCHOBHBIE MOJXOJbl CEJIEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX pacTeHUH,
['mbpunuzanus, oTHaJeHHas TUOpUAM3alUsI, HCKYCCTBEHHBIM OTOOp, TeTEpO3uC,
TpaHchopMalMsi, MyTareHe3, FeHeTHUYecKoe peaakTupoBaHue). Mcropusi cenekuuud B
Poccun n mupe, ucTopusi pa3BUTHSL BAXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTto Takoe reHeTHYecKass WHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHuil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-azMus. I'ensl T-JTHK. MoJekynsipHO-r€HETUYECKUE MEXaHU3MBI
TpaHchopmanmu. ['eHeTnueckoe pemaktupoBaHue. COBpEeMEHHbIE MOAXOAbl U
JOCTH)KEHUSI TEHETUYECKOTO peakTUpoBaHusi pacteHuid. [Ipaktuyeckas padora
«I"enomMHBIE HOKHUIIBI (MOAenupoBaHue paboTsl cucteMbl CRISP-Cas).

Ectp nmu xwu3Hp B 1npoOupke? DBHOTEXHOJOTHS KYyJbTYPHBIX PaCTEHUU.
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UccnenoBatenbckas pabota «BelpammBanue pacteHuii B OpoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIIMX HKCIEPUMEHTOB II0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsl PACTCHU )».

Moayabs «Mosekyasipable 0OCHOBBI (u3noa0ruu U gpapmakogorun» 9 kiaace
(68 yacoB)

1. @u3zuonozuueckasn xumus. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHbie QopMbI
KHCJIOPOJIA, X MOJIYYEHUE, HEUTpaAIA3alsl.

MakpoasieMeHThI: TPOLEHT COJIEp)KaHUsl B OpTaHU3ME, BBIMOJIHsEMas (QyHKIIMS,
cojepkaHue B Tpojykrax nutaHus. Ca2+ - cBs3bIBalomue O€IKd, JECMOHHPOBAHUE
KaJIbLUsL, PETYJISINUs YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI IIo4YeK. Mg — cTpoeHue
xjiopoduiia, €ro akTUBaIKs COJIHEUHOM SHEPIrUeH.

MUKpPO3JIEMEHTBI: B KaKUX MOJIEKYJaX COJIEpKaTCsl, BBIMOJHsAEMAass (YyHKIUS,
colepkaHHue B NMpoaykrax nutanus. [lociencTBust nepero3upoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaeMble THUIIBI COECAMHEHHMM Keie3a. ['eMOompoTenHbl, TI'e€MOLMaHNH,
quToXpoMbl. Cu — YyCBOEGHHE M TpaHCIOPT MeOH. benku, coaepkalue MeIb.
[TaTtonorunueckue cuHapoMbl Menke 1 BuibcoHa, cBsI3aHHBIE ¢ META00JIU3MOM ME/IH.

Tokcuunble 3neMeHThl llepuoanueckor cuCTEMbl Ui OpraHu3ma. BriusHue
HEJIOCTaTKa MAaKpO U MUKPOSJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KomuuecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPO3JIEMEHTOB WJIM BUTAMUHOB B TTUILEBBIX MPOTYKTAX

Kupsl. 3a0oneBaHus YeI0BEKa, CBA3aHHBIE C HAPYIICHUSIMHU KUPOBOIO OOMEHA.
JucnunuaemMun.

VYrneBonpl. 3a0osieBaHMs 4YEOBEKA, CBS3aHHBIE C HAPYIICHUSMH YTJIEBOJIHOTO
obmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3aboneBanus 4eI0BEKa, CBI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
oOmena. @yHkiuu 6enkoB. epmenTsl. Mexanusm aeiictBus. Kiaccsl ppepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuyeckoe 3anatue «KauecTBEeHHbIE peEaKIMU Ha
opraHuveckue Moiiekynbel». IIpaktuueckoe 3anarue «lleHatypamusi  OEJIKOB»
[Ipaktnueckoe 3ansatue «M3ydeHrne akTHUBHOCTH aMUJIA3bD».

BuTtamuHsbl x)upopacTBopuMsble, BogopactBopuMsble. [IpeBpalienne BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUUYECKUX peakiuil. buosHepreTudeckue MpoIecChI.
I'mukonus. Huxn Kpebca. [enb nmepeHoca 3aeKTpoHOB. OKHCIEHUE >KUPHBIX KUCIIOT.
Karabanu3m amuHokucior. ['moxoHeoreHe3. CuHTE3 yIieBOJOB, OEJIKOB, >KHUPOB.
Mertabonutuueckue 3ab0osieBanus. Ilpaktudeckoe 3aHsTue «Pemienne 3amau  Ha
SHEPIreTUICCKUN OOMEH.

Knerka. [Tousatue memOpanbl. @yHkuuu MemMOpaH. Buapsl TpaHcropTa B KJIETKY.
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MemOpannble opraHouabl. 3a0oJeBaHUS CBS3aHHBIE C HapylleHHeM paOoThI
MEMOpaHHBIX OpraHei, OOJIe3HW HAKOIUICHHA. THUIBl KOHTAaKTOB MEXIY KIETKaMH.
3HaueHUE MEKKJIETOUYHOM KOMMYHHMKAIUU JJIsl 370pOBbsl opranusma. IIpaktuueckoe
3aHsATHE «/lnanus (kiIeTouka Tpayoe)».

Anpo. VYpoBHM  yHnakoBKM  XpoMaTHHA. XPOMOCOMHBIE  TEPPUTOPHH.
HemeMmOpanHbie OpraHOU/IbI.

2. Moanekynapnasa ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUS MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHHUs. [IpakTuyeckas pabora
«Boigenenune JIHK w3 Oanana». Ilpaktuueckas padora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoirsio
ceKkTpopoToMeTpun» (IpU HATUYUU 000PYAOBaAHUSA).

Marpuunsie cuHTe3bl. Perukanuss — OCHOBA KJIETOYHOIrO nejieHus. [IpuHIuUIb
peruikanuu. [Ipaktudeckas padota «PerukaruBHas mammaa (Mrpa-IeMOHCTPALINS)».
[Ipaktuueckas padora «I1LP (Mmonens amrmndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMenenus B crpoenuu [JHK. ITpunuune! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpomMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemieHue 3amady Ha T€HETUYECKHM
ko1 Tpancmsus. [lpaktuueckas padora «DonauHT OEIKOBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUpYCHBIE CpEICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii  AHTHUOAKTEpHAIbHBIC npenaparsl.
UccnenoBarenbckas pabora «PacnpocTpaHeHre aHTUOMOTHKOPE3UCTEHTHBIX OaKTEpUin»

Opranuzaiusi TeHOMa 3yKapuoT I['eHomHOe pepaktupoBaHue. IIpakThueckas
pabora «PaboTa B coBpeMeHHbIX reHeTHueckux Oa3ax gaHHbIX. [IpoBegenue In silico
aHaIn3a Mociae0BaTEIbHOCTEN TEHOBY.

3. @apmaxonocus (28 uacos)

[Tonsitue o nexkapcrBax. [IpuHITMIBI TOAX0/Ma K TIOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpeIeTICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUTUIX).

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopO1ust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JICKAPCTBEHHBIX
BemiecTB. ['ennr u Oenku nmepBoit (as3wl OnoTpanchopmaiuu. [IyTu BeIBeIeHNS IEKapCTB
W3 oOpraHusma. OKCKpenus © oHnmuMmuHaIms. [eHsl u  Oenku  BTOpoil  (paswr
ouotpanchopmarmu. dapmakonuHamuka. ['maBHOe W ToOOYHOE, pPe30pOTUBHOE U
MECTHOE, IPAMOE, HEMPSIMOE U pedIeKTOpHOE IeHCTBHE.

Bunbr B3aumoseinctBus jekapctB. CUHEPru3M M aHTaroHU3M IPU COBMECTHOM
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NENCTBUU JIEKAPCTBEHHBIX BEIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIEC KaHaJbl, KATAIMTUYECKUE U colpsikeHHble ¢ (G-OellkamMu; BHYTPUKIETOUYHbIE:
LUTOIUIA3MAaTUYECKHUE U sA/IepHbIE. MEeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSL.
CenekTHBHOCTh (M30MPATETHLHOCTh) JEUCTBUS, CBS3h «XHMHUYECKas CTPYKTypa —
dapmakooruyecKas akTHBHOCTh BEIIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMU CHHANTHYECKON XOJMHEPIUYECKOM Nepeaaydd.
MonekyaspHbli  MeXaHU3M JeHCTBUS M (apmakojorudeckue CcBodcTBa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB U Kypapenoo0HbIX CPEACTB.
@apMaKkoJIOTUYECKAasl ~ PEryJislus  aKTUBHOCTH  aJIpEHEPrMYecKOro  CHHarca.
AJIpEHOMUMETHKH, aJIPEHOOI0OKATOPbI, cUMNaTOIUTUKU. [IpakTdeckast padbora
«BnusHMe anpeHanvHa Ha cepJieuHbIe COKpaleHus (IporpaMMHOE 00ECIIEUEHUE)».

MonekynsipHas (papmMakojgorusi aHTUAJUIEPTUYECKUX CpelncTB. [ 'McTaMUHOBBIE
pELEeNnTOPhl: THUIIBI, MOJIEKYJsApHas opranuzanus. Ctadbuim3aTopsl MeMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JICUCTBUS, 0COOCHHOCTH KIMHUYECKOTO MPUMEHEHHUSI,
TOYKH MPUITOKEHUS IEUCTBUSI HHTUOUTOPOB JIMITUIHBIX MEIHUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
UMMyHUTeTa. PapMAKOJIOTUYECKAsT XAapaKTEPUCTUKA WHTEPICUKUHOB: IOJIyYEHHUE,
MEXaHMU3M JIeiCcTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3MUOIOTUH OCTPO(HA30BOr0 OTBETA,
MeAuanns BOCIaieHUsI. MONEKYIApHBIN MEXaHU3M IMTPOTUBOBOCIIAIUTELHOTO ICUCTBHS
CIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEICTB.
[Ipaktuueckas pabota «I ucTonornyecKkre mpenapaTbl UIMMYHHOU CHUCTEMBD.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapakTepUCTUKA OTHACIbHBIX TPyl HApPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh ACHCTBUS Ha IIEHTpalibHYIO cuctemy. [IpakTuueckas pabora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

®usnonornyeckuii coH; ¢da3pl cHa. Buasl Hapymenuit cHa Ilonsitue o
MEJIUKaMEHTO3HOM CHE U CHOTBOPHBIX Ipemnaparax (FTMMHOTHKAX).

MonekynsipHble acnekTbl Houuneniuu. OnuaTHble PElenTopbl, UX THUIIBI.
DHkehaauHbl U SHAOPGUHBI - YHAOTEHHBIC JTUTAH/IBI OTIUATHBIX PEIENTOPOB.

AHTHUTICUXOTHYECKOE JEHCTBHUE, BIUSHUEC Ha (QYHKIHUIO DSKCTPAmUpaMUIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(hepy, PBOTHBIA IEHTP, apTEepPHAIbHOE NaBJICHUE, IIEHTP
TepMoperysiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIMSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, AJ]PEHO- U TUCTAMHUHOBBIE PEIETITOPHI, UX JEHCTBUE Ha
KJICTOYHbIE MEMOpaHbl, Ha JEMOHHPOBAHME TKAHEBBIX MOHOAMUHOB. I[loTeHman-
3aBHUCUMBIC HATPUEBBIC KAaHAIBI KAaK MUIIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CTIOCOOBI
WHTUOMPOBAHUS MTOTEHITNAT-3aBUCUMBIX HATPUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabdota «Kaprta oskcmpeccun A0(QaMHUHOBBIX U CEPOTOHUHOBBIX
perenTopoB B Mo3Te MbIei». MccnenoBarenbckas padora «lloBeneHuecke TeCThl Ha
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ppiokax Danio rario. Cpemio-TeMHass Kamepa». MccnemoBarenbckas pabota
«IToBenenueckue TecThl Ha prIOKax Danio rario. OTkpsiTOE Mosie». MccaenoBarenbekas
pabora «IloBenenueckue Tectol Ha peiOkax Danio rario. CtaiiHOe MOBEICHHEY.

Moaybs «MoseKyasipHble OCHOBBI ceJieKIun» 9 Kiace (68 yaca)
1. Monaexkynapuasa ouonozusa. (20 wacos)

OCHOBHBIE BEXH Pa3BUTHUSI MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBeie kucnoTel. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuueckas padora
«Boigenenne JIHK w3 Ganana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktnueckas pabora «Ompenenenne kadecrBa mnpenapatoB JHK ¢ mnomomnsro
ceKTpopoTOMETpUn» (IIPU HAITUYUU 000PYAOBaAHUS).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perukanuu. [Ipaktuueckas padora «PernnukaTuBHas MalluHa (UTpa-IeMOHCTPALINS )».
[Ipaktuueckas padora «I1LP (Mmonens amrndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHeHus B crpoennu JJHK. [IpuHuuns! penapanum.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpomMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHUYECKHI
ko1 Tpancmsus. [Ipaktuueckas padora «DonauHT OEIKOBY.

Opranuzainusi reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpEACTBA, MEXAHU3MBI HUX
NEUCTBUS.

Opranun3anus reuoma  OakTepuit AHTHOaKTepUaIbHBIC npenaparsl.
Uccnenosatenbckas padota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranu3zanus reHoMa 3ykapuoT ['eHoMHOe penaktupoBanue. [lpaktuueckas padbota
«PaboTa B cCOBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MTOCJIEA0BATEIBHOCTEN TEHOBY.

2. Moanekynapnuie ocnoevt zenemuxu (20 uacos)

[Ipenmer reHeruku. Kparkasgs HCTOpUsS  pa3BUTUS — NOPEACTABICHUA O
HACJIEICTBEHHOCTH.

OT reHa K Npu3HAaKy: KaK packpacuth kota. UYto Takoe npusHak? [lyTe OT reHa g0
npuzHaka. Myrtamuu. Asenu. ['eTepo3urorsl M TOMO3UTOTHL. J{OMUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amenn». HccienoBaTenbCKHil  MPOEKT
Myrtarennsie (GaKTOPBHI.

['ensl cTposT opraHu3M. BkitoueHue M BBIKJIIOYEHHE OOJIBIIOro Habopa reHOB.
Kak kneTku moHUMarT, Kakue Te€HbI JOJDKHBI paboTaTh. PoneBas urpa «Cyan0a KIeTKu.
I'ensi-nepexmouatenu. [IpakTuueckoe 3aianne « AITOpUTMBI AJIs KIIETOKY.

JIMCKpeTHOE HaclieOBAaHWE MPU3HAKOB. 3aKOHBI MeEHAENsl: OJAWUH Te€H - OJIUH
npu3Hak. Cxema cKpenruBanus. 3aKOH €IuHOOOpa3us THOPUIOB MEPBOTO MOKOJICHHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIICHUS
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IIpU3HAaKa BO BTOpPOM MokojeHuu. IIpakTuueckoe 3aaanue «Pacuieniesue Bo BTOPOM
MoKoJIeHUn». McciaenoBarenbeKkuil mpoekT «3akoHbl I'. MeHaens B SKCIIepUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO TeHOB - HECKOJIBKO MpHU3HAKoB. JIurudpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxkieHne xpomocom. lIpaktuueckoe 3anaHue
«Pemerka [lenneray. CuenyieHHOE Haclie10BaHUE.

B3aumopeiictBue reHoB. AlnienbHOE W HeawienbHOe. [Ipaktudeckoe 3aHsTHE
«BzaumoiericTBYS reHOB (MOJIETUPOBAHKUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY)»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 camKku. Biusiaue axtopos
OKpYXarlIed Ccpeapl. XPOMOCOMHOE ompeneneHue mnoja. I[lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanne «HacnenoBanue, cuersieHHoe ¢ mojom». [IpobGrema
JOTIOJTHUTENBHON X-XpOMOCOMBI Y KEHIIUH. Tpex1BETHbIE KOLIKH.

3. Moanekynapnuie ocnoewl cenexyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamusa. YacToTel BcTpeuaeMocTh
Mpu3HaKa u ajmiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajienedl, TreHOTHMHoB U  (eHoTunoB». HMccnenoBaTenbCKuii NPOEKT  «AHaIU3
TeHETUYECKON CTPYKTYphI MOIMYJISIIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPALMS U BBIOOp cymnpyra. MakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIMIO W3 paBHOBecus Xapau-BaiinOepra. YucneHHocTh
nonyisiuud. PoneBas wurpa «Oddexkr ocHoBarens». PomeBas wurpa «Oddekr
OyThUIOUHOTO TopJbimKay. [peld renoB. Myrtamuu. HecnyualiHoe CKpelllUBaHUE.
N3onsuus.

[lonynsauuu  MEHSIOTCSI:  €CTECTBEHHbIM  oTOOp. MexaHu3sM  JelcTBUS
€CTeCTBEHHOTO oTOOpa. JIBrxkymuii oToop. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MoaudukanronHas W3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue paboTel « MoaupukanoHHas
W3MEHYMBOCTh PACTEHHUI B MPEJICNIaX BAIETO MECTA )KUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX NpU3HAaKoB. KoyMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3MeHUUBOCTh npu3Haka. Koadduiment nacneayemoctu npusHaka. OTBeT Ha
ot6op. Ilomck TreHOB KOJIMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATNA3 acCOUAINAM.

«Owmb»y Han renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC)
uccienosanus. [Iporeom, merabosiom. [IpakTrueckoe 3ananne «ATpOHOMBD».

JlomecTukaiysi U HEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Iloucku pacteHuit ¢
«XOpPOITUMUY» TPU3HAKAMU ISl 4eloBeKa. [IeHTpbl TeHeTHuecKoro pa3HooOpasws.
Huxomnait iBanosuu BaBwiioB. Cenekuusi. KoMOWHaIMoHHas U THOpUIHAS CEJIEKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l['OMOJOrMYECKHE psAbl  HACIEACTBEHHOU
U3MEHYHBOCTH.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHSTH Oymyriee. Kak mpaBUIbBHO XpaHUTh
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reabl. Komnmekuuu TreHeTHYecKHX pecypcoB  pacteHuil. llpaktukym — u/mnum
MCCIIEOBATENbCKUI MPOEKT «MeTOoapl KyJIbTUBHPOBAHUS in Vitro UIsi COXpaHCHUS
FEHETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEJICKIIMM.

['eHeTnueckue LEHTpHI B Halled cTpaHe. ['ne 3aHMMArOTCA TEHETUKOW |
TeHOMHUKOI TUTS HYX]T CEIBCKOT0 X031 CTBA.
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TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIOUOHHASA
IK0JI0THA) 5-6 Kiaaccsl (34 yaca)

Tembl OcHoBHOE coepkaHue JesATe IbHOCTD
IIKOJbHIUKOB
1. MbI ucciaexyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBI,
(6 9) Bun, oco0b — opranusm kak Ooenku, Oepe3bl W T.1.)
eauHas cuctemMa. Anantaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KuBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «Cocramsiem KHHTY

OrpannueHus
MOpP(hOIOTUUECKUX U
(PU3HOJOTMYECKUX aJANTALMM.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MAJICHBKUMH,
BCESITHBIM.

pPEKOpPAOB  pacTeHUd U
YKUBOTHBIX HAIIETO KPasi».

2. Bausinue
OKPpYXKaKoLIen
cpeabl HA sKUBbIE
opranu3mabl (12 4)

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSHUE HA )KU3HEIESITEIbHOCTh
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsTHE
«1IBet u Temno» (KyOuku
JIbJ1a B3BECUTh, MOJIOKUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasin).

[IpakTueckoe 3aHsTHE
«YT0 pacTBOpsIETCSA B
BOJIE» (IKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBH>KEHME pacTBOPOB 110
LBETKY.

[IpakTHueckoe 3aHaTue
«Jlen m1aBaeT B Boze
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTnueckoe 3aHsTHE
«Jlen ipu 3amep3aHuu
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pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTHe
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTB).
[IpakTueckoe 3ansaTue
«ITurMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTeIu U3
dbaomacTepoB.
[IpakTuueckoe 3ansTHe
«Kak >)XMBOTHBIE TIaBAIOT
B BO/Ie» (DKCHEPUMEHT C
MTATIETKOM).
WccnenoBatenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pPacTeHHs B €CTECTBEHHBIX
WM KCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM

MaTtepuae).
3. B3zaumopeiicrBusi | buotnueckue GpakTopsl. HccnenoBarenbckas
KMBbIX OPraHU3MOB | 3aKOHOMEPHOCTH Pa3BUTHS pabora «Habmonenus 3a
(4 v) MEKBUIOBBIX B3aUMOOTHOIIEHUSMU
B3aMMOOTHOIICHH. YKUBOTHBIX TIPU
KosBomtonus (XUIHUK-KEpTBa; | JOOBIBAHUU MULIA
napa3uT-X03siMH) DBOIIOLUS (KOPMYILIKH JUIsl ITULL, JJIsI
CTpateruii JOObIBAHUS MUY, TOPOJCKUX WIIA CEITbCKUX
CoumanbHOCTh. BUibI- KUBOTHBIX). BeO-
BCeJeHUBI. [lepedueHp pacTeHu- | KaMepbD».
BPEIOUTEIIEH. HccnenoBarenbckas
pabora
«PacnpocTpanenue

BUIOB-CUHAHTPOIIOB B
HAIllEX MECTHOCTH
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4. Yes10BeK B KU3HU
pacTeHuH U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna u, 94TO MEPBOOBITHHIE
JIFOTU SKWJIA B TADMOHUH C
npupoaoi. OomMalIHUBaHUE U
IpUPYUYECHHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHPAIOIIUE BUJBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [louemy
Ba)XHO UX COXPAHSITh.
Pa3znooOpa3zue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco60
OXpaHsieMbl€ TEPPUTOPUH,
3anoBeqHUKU Poccuu u mupa.

[IpakTuueckas padborta
«Pa3zHoobpazue
KyJIbTYPHBIX PaCTCHHUH B
BaIlIEM PETHOHE.
Hccnenoarenbckas
pabota «Bnusinue
AHTPOIIOTeHHBIX (AaKTOPOB
Ha pa3BUTHE PACTEHUN B
ropojie/HaceIeHHOM
IYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Baem
pEruoHe — YHUKAIbHbIC
00BEKTBI TPUPOIBDY.

5. Dkogornueckue
Huuu (6 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
dopmupytorca? GopMupoBaHUe
3HaHUU 110 OMOpPa3HOOOPA3UIO
KUZHEHHBIX (HOpM,
MOBEJCHUYECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
c000I11eCTBAa U UX THUIIHI.
Pa3Butne u cMeHbI
pPaCTUTEJIBHBIX COOOIIECTB.

HUccnenoBarensckue
paboThl «DKOIOTUYECKUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaroUIEH CpeIb».
HUccnenoBarensckue
paboThI
«DeHOoIornYeCKne
HaOTIOICHUS.

MoayJb «OCHOBBI pac

TeHHEBOJICTBA» 7-8 Ki1accol (68 yacoB)

Tembl

OcHoBHOe coaep:xaHue

JleATeILHOCTH
IKOJbHUKOB

Tema 1. BBenenue B
PacTeHneBOICTBO
2 v)

Urto-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUX 3HAHUUN
(padotel M.B. JlomonocoBa, O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

[TpakTuueckas pabora
«bouka JIubuxa.
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[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHUYecKui
IKcnepuMeHT (6 1)

[IpaBuia mocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA DKCIEPUMEHTOB C
pacteHusiMUA. Be10Op TemBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 3KCIEPUMEHTA M0
BBIPAIMBAHUIO PACTECHUN B
KOHTPOJIMPYEMOM Cpelie.
KoHTpoin, noBTOpHOCTH,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[InaHnpoBaHue SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
JKCIIEpPUMEHTA.

OcBoeHue TEXHOIOTUU
KPYTJIOTOAUYHOTO BhIpAIBaHUS
caJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBUSIX.

Hccnenosarenbckas
pabora «DakTopsl,
BJIMSIIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTrnueckas padora
«CO0p yCTaHOBKH IS
BBbIpAlIMBaHUs PAaCTECHHUH B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. Poan
XUMHYECKHUX
3JIEMEHTOB B

NUTAHUM PACTEHUH
(20 )

Bopa. PactBop. BeITskKa.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poip xuMuuecknx
3JIEMEHTOB B MUTAHUU PACTEHUM.
[Tomy4yeHne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOuogoruueckue. Tumsl
NIMTaHMs pacTeHU. Bo3nymHoe
1 MUHEpaJIbHOE (KOPHEBOE)
IIATaHUE pacTeHUM. TpaHcnopT
MUTATEJIbHBIX BEIECTB
pPACTEHUM: BOCXOIAIINN U
HUCXOISIUN TOK. BaxkHenue
Kanuiinele, pochopHbie U
a30THBIE YIOOPEHHUsI, UX
cBoucTBa. [IpocTeie U ClnoXKHbBIE
ya00peHus.

Poct u pazButue pacreHuii:
ATambl OHTOreHe3a, (PaKTopsl,
BIIMSIOIIME HA POCT PACTEHUM:
CBET, T'yCTOTA MOCAJIOK, MUTAHUE,
cybcTpar.

Oco0eHHOCTH TUTaHUS

[IpakTuueckas padora
«CxeMbl TUTATENbHBIX
pactBopoB. Pacuer 103
yIOOpEeHH 715t
IIUTATEIBHBIX PACTBOPOBY.
[Tpaktrueckas paborta
«ITpaBuna cMemmBaHus
yI0OpEeHMIN»
[TpakTuueckas padbora
«IIutanne pacreHnii:
TEXHOJIOTHSI
IIPUTOTOBJICHHUS
NIUTATENbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYPY.
[TpakTrueckas paborta
«MOHHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN.
[Tpaktrnueckas padbora
«PacturenbHas
JTMArHOCTUKA.
Hccaenosarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHuH, paCTEHUHN HA
IIKOJIbHOM TEPPUTOPUH,
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paCTeHI/Iﬁ a30TOM. A30T U €ro YCTAaHOBKA IIPpUYHUH

3HAUYEHUE B KU3HU PACTECHUH. MAaTOJIOTMYECKHUX

dopmbI a30Ta U UX COCTOSTHUH (TIpU
peBpalleHue B MOYBE. HAJTUYHN )».

Ncrounuku docdopa st UccnenoBarenbckas
pacTeHus. 3HaUECHHE pabora «OueHka BIMSIHUS
docdopcoaepKanmx Pa3IMYHBIX JIIEMEHTOB Ha
coeauHeHnu B KieTke. Poib COCTOSIHUE PACTECHUM
MaKpO3PIruYeCKUX COCIMHEHH | (COCTaBJIEHHUE Pa3IMYHBIX
dbocdopa B sHEPTETUUECKOM TTOTKOPMOK )».

oOMeHe.

Brusnue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIIECCAX CAMOPETYJIISLIHH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJIb KanblKs. Y4YacTHe B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TIOJIJIepKAHUU
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHuYeCcKOTro MUpA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJIETKH, y4acTHhE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencraienus o posu
MUKPO3JIEMEHTOB B
MEeTabOJIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPORJIEMEHTOB B PAaCTEHHUSI.
CuHepru3M 1 aHTaroHus3M
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AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTHUKA U
METOIbI UICHTU(UKAIIIN
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
[MUTAHUSL.

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacrenuii (4 1)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTa
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
WNHrnbuTopsl pocta pacTeHUI:
1. npupoubie (abcruzoBas
KHUCIIOTa U HEKOTOPBIE
(beHoIbHBIC BEIECTBA
(MuKymapoBasi, KOpu4Hasi,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTETUYECKHE
(MOp(aKTUHBI, peTapAaHTHI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTECHHM.
CoBpemeHHbIe crTOcOObI
MOHUTOPHUHTA.

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
onomerosa.

[IpakTrnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEeHHbIE
CHIOCOOBI MOHUTOPUHT Y.

UccnenoBarenbckas
pabota «Bnusinue
reTepoaykCcHHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUAX, B Pa3HBIX
YCIIOBHUSIX) Pa3IMYHBIX
pacTeHu».

[IpakTnueckas padota
«MHCcekTapun: npaBuiia u
YCIJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MoYBeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIPAIMBAHUU
pacTreHmiu.
dusnojorus
pacrenui (8 u)

Bojanas, necuanas 1 moYBEHHas
KYJBTYPbI, UX TPUMEHEHHE B
BBIPAIIUBAHUM PACTEHUMU.
[IpoBeneHne BOBI B KOPHE U
cTebJie pacTeHHIA.

Boanseiil pexxuM pacTeHuU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMAIOLIME HA UX PACKPBITUE U
3aKpbITHE. 3HAUEHHE MEXaHU3Ma
peryJily UCTIapEHUs BJIaru
pacTeHueM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeroBas (a3sl poTocuHTE3A.
3HadyeHue porocuHTE3a IS
KUBBIX Opranu3mMoB. DakTopel
pocTa pacTEeHUM: BO3AYX U
aspanus. [logzemHoe apixanue
pacTEHU: COCTAB MOYBEHHOIO
BO3/TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[TpakTrueckas padorta
«IIpuroroBnenne
npenapara yCTbHIL
METOZIOM CJENKA.
HUccnenoBarennckue
paboTtsl «BiusiHue
YCJIOBUM COAEPKAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[IpakTuueckas padorta
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTH
XJIOPOIIACTOBY.
Hccaenosarenbckas
pabota «OmnpeneneHue
xjopodusna A u b,
OLICHKA
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pu OECIIOYBEHHOM
BBIpAIBAHUH.

(bOTOCUHTETUYECKOM
AKTUBHOCTU PACTECHUI U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTrnueckas padora
«Anpanus, CO; u O,.
JIpIxaHue pacTeHumn.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OLICHKAa UHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN U
IIJIOJIOBY.
NccnenoBarenbckue
paboThl «BrnusiHue
croco0a BhIPALIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbl BHECEHHUS])
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabsTypHbie
pacTeHusl.
CoBpeMeHHbIC
ACHEKThI CeJIeKIIUN
(20 v)

Kak yenoBek cTai ucnoiab30BaTh
pactenus? CBs3b pa3BUTHS
IUBHJIM3AIMM YEJIOBEKA U
OJIOMAIlIHUBAHMS PACTEHH.
JomecTukanus.
HacnenctBeHHOCTD 1
M3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA JKMUBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
U3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICCTBEHHOCTH U
n3MeHUnBOCTU. HyKkenHoBbIE
KHUCIOTHIL. JIokanu3amnus
FEHETUYECKOTO MaTepuasa B
KJIETKE. JleJleHne KIETOK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpumnuus. TpaHcisuus.
Myranumu.

D¢ dexT OyTHUIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsATh
TEHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JlomecTukanus, Bce JIu
pacTeHus U )KHBOTHBIE,
KOTOPBIE KUBYT PSAJIOM C
YEJI0BEKOM MM
OJIOMAIIIHUBAKOTCS ?
MO3KHO 11 CUUTaTh
TapakaHa 0JIOMalllHEHHBIM
KUBOTHBIM?».
[IpakTuueckas padbora
«MoaubukanmoHHas
U3MEHYUBOCTD (JTUCThA,
UTOJIKU C OJTHOTO
JIEpeBa)».

[IpakTuueckas padorta
«I'eH — uHCTpyKIMs 110
cOopke KJIeTKu (Ha bucepe
WJIU KOHCTPYKTOPE)».
[TpakTuueckas paborta
«Myrarus Ha 6yTepOpoje
(J1r060i 00BEKT U3
npeablayiel padboTel, rae
U3MCHCHHUE HHCTPYKITUN
MPUBENIET K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».
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COXPaHEHUsS TCHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
[{eHTpbI TPOUCXOKIACHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBICHUSA
CEJIEKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

Ectb 11 xu3Hp B mpoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0bI U
JOCTUKEHHUS TEHETUYECKOTO
pPEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas pabota mno
rpynnam «OTKyna Ha
HaIINX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas paborta
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuii B IPOOHPKE»
(MO>KHO BOCTOJIb30BATHCS
pe3ynbTaTaMu
MPEABIIYIINX
HKCIEPUMEHTOB 10O
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTuueckas padorta
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (8 4)

Hanzemubie u moa3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3MHOKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [TpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
NUTAHMUS.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

XUMHAYECKAN aHAIU3
npoaykKiuu. OCHOBBI
CeKTpohOTOMETPHH.
[TorenuuomeTpusi.
Xpomarorpadus.

[TpakTuueckas padborta
«IIpenenbHO TOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
Hccnenosarensckas
pabota «OrneHka kauecTBa
BBIPAILICHHOM
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTobl OLIEHKH
KayeCTBA pAaCTUTEIILHON
MPOIYKIIMN: XPAHCHHUE U
COXPaHHOCTh
MTUTATETHHBIX BEIIECTB
(Mo goctynmHomMy
000py/I0BaHUIO).
Hccnenosarenbckas
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paborta «OnpeneneHue
BuTamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IJI0JIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Moayas «buorexHosiorus» 7-8 kiaccol (68 yacon)

Tembl OcHoBHOe coaep:kaHne JeATe1bHOCTD
IIKOJbHUKOB
Tema 1. [TonsTie GMOTEXHOJIOTUH. 3aUueM [IpakTuueckas paborta
BuoTtexnoJiorus YeJI0BEKY OMOTEXHOJIOTUH, B UYEM «IIpumepst
(4 v) UX MPEUMYIIECTBO IIEPE] IIPUMEHEHHUS
XUMUYICCKUM CUHTE30M. OCHOBHBIE | OMOJIOTHYECKUX
O0M000BEKTHI OUOTEXHOJIOTUU: 00BEKTOB B TBOECH
MIPOMBITIIICHHBIC KUZHIY.
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOPHI.
CoIpbe mi1s1 OMOCHHTE3a U OLICHKA
€ro OMOJIOrMYECKOM LIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCJIE BKIFOYAFOIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTITUMH3AIIAH TTPOIIECCOB
OouocuHTteza. Meroabl
ONTUMH3AIMY TUTATEIBHBIX CPE]I.
Tema 2. [TomoxeHne mpoKapuoTOB B [IpakTtuka.
Muxpoouosorus CUCTEME OPraHUYECKOT0 MUpA. JlabopaTopHas pabota
(12 9) Crtpoenue 6akTepuanbHON KIETKHA. | «DUKCUPOBAHHBIC
Knaccudukanus 6axreputii. npenapaTbl OaKTepuil.
Mopdonorus 6akrepuii. [Ipocteie | Onpenenenue GopMbI
Y CIIO’KHBIE METO/IbI OKPAIIMBAHUS | MPEIOKESHHBIX
Oakrepuil. Gusnonorust 0akTepuid: | KyJabTyp
NUTaHUE, TBIXaHUE, POCT U MHUKpPOOPTaHU3MOB,
pa3MHOKEHHE. 3HAKOMCTBO C UCITOJIB3YSI TIPOCTOM
JTIOMEHOM Apxeun METO]T OKPACKI.
(3KCTpeMODUIBHOCT, JlaGoparopnas pabota
0COOCHHOCTH CTPOEHUS KIIETKH). «Onpenenenue Tuna
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Mo0JI0YHOKHUCIIOE U CTUPTOBOE
opoxenue. otoTpodHBIC U
XeMOTpoQHBIE OAKTEPHUH.
Kunernueckoe onucanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[TaTorennsie 6akTepun. YymHas
majoyka v YepHasi CMepTh,
00TynHM3M, CTOJOHSK, TyOepKyIIes.
HcTopust 60pb0BI €
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpYyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MUKpOOpraHu3Mamu. bakrepun,
KOTOPBIE MOTYT pa3jiarath
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBEeHHBIE acCOITUAITIN
PaCTEHHI C MUKPOOPraHW3MaMH

KJIETOYHOW CTEHKH
METOJ/IOM OKpallIuBaHUs
o ['pamy» (mipu
HAJIMYUU PEAKTHUBOB).
JlabopaTopHas pabota
«IIpuroTtoBrenue
IPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHUCIIBIX
OaKTEpHII».
JlabopaTtopHas pabota
«IloceB cMbIBa C pyK Ha
yamku [letpuy».
JlaGoparopHas pabota
«Bplenenue yucTou
KyJbTYPhI OaKTEpUH.
Meton pa3BeacHUN.
MeToa UCTOIAOIIETO
HITPUXAY.
JlaGopatopHas paboTa
«Mopdonoruueckas
XapaKTepUCTUKA
BBIJICJICHHOM YMCTOM
KYJBTYPBI:
XapaKkTepUCTUKA
KoJIOHUH, (hopma
OakTepuii, TUII
KJICTOYHOU CTEHKN.
JlaGoparopHas pabota
«CpaBHeHue pocTa
MHUKPOOPTaHU3MOB Ha
yarike 0e3 u C
n00aBIeHUS
AHTHOHMOTHUKOBY.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO».
Hccaenosatenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OakTepuid,
UCCIIEIOBAHUE UX
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AKTUBHOCTW.
Uccnenoarenbckas
pabota «Bbiaenenue
OaKTepHil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OHMOTEXHOJIOTHHU
(I1ecHeBbIe TPUOBI,
AP OAIKM,
Bojaopocaun) (12 v)

[1necueBbie rpUObI MPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEILIECTB
OO611ast xapakTepuCTHKa APOAOKEH
caxapomuueroB. Mcropus
HCIIOJIb30BaHUs IPOKIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHonoruu BUHOACIUS U
XJ1€00IICUCHHS,
CHeUaIN3UPOBAHHBIE PACHI
Ipoxckeil. MeTabosIu3M IPOXIKEN.
Peakuust cnupToBOro OpoKeHUsI.
[Tony4yeHre BTOPUYHBIX
MeTa0O0JIUTOB B APOioKaX. Jpoxoku
KaK IPOJYLIEHTbl OMOTOIUIMB.
[TosyueHue 1ieseBbIX OEIKOB B
TPOXKKAX.

Oco0eHHOCTH BEreTaTuBHOTO U
IIOJIOBOTO PA3MHOKEHUS Y
OPOXOKEN, 3HAUCHUE U3YUCHUS
MHUTO32a U [IUTOKUHE3A IS
ONTHUMM3ALUH ITPOLIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
ITaAMMOB, TIOHUMAHUS TPUYUH
NaTOT€HHOCTH JIPOKIKEN U TpuOOB,
NOKMCKa MUIIIEHEN (PYHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Ipenaparos.

Bopopocnu — nepcrieKTUBHbBIN
00BEKT sl MPOU3BOJICTBA OeKa U
yriaeBoAoB. buorexnonoruueckue
METObl OYUCTKH TBEPBIX,
KHUJIKUX OTXOJIOB U ra3000pa3HbIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOJbI. CXeMbI OYUCTKHU.
buodunbTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKH.
AKTHUBHBIM W U BXOJSIIUE B HETO
MUKpOOpraHu3msbl. Fcrnosb3oBanue
BOJIOPOCJIEN B OUYMCTKE CTOYHBIX
BOJI.

JlabopaTtopHas pabota
«IToncuer kneTok
JPOXKEHN B KaMepe
I'opsieBax.
JlabopaTtopHas pabota
«OOHapyxeHue
MPOJYKTOB CIUPTOBOTO
OpO>KEHUSI: ITHIIOBOTO
CIUpTa U YTIAEKUCIOTO
razay.

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXKEHUS
TPOMOKEBBIX KIIETOK.
[IpakTuueckas paborta
«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[Tpaktruueckas paborta
«OcHOBHBIE BUJIBI KBaca
U MX XapaKTEePUCTUKA
«Apoxxu n
MOJIOUHOKHCITBIE
OakTepuu,
IPUMEHSIEMBIC IS
IIPOM3BOICTBA KBAcay.
[Tpaktruueckas paborta
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHUS
JIPOAOKEN B a3pOOHBIX U
aHa’POOHBIX
YCIOBUSIX.
[TpakTrueckas paborta
«MeTobl OLICHKU
CBOMCTB
XJ1Ie00TNEKapHBIX
TIPOKIKEM.
OcoOennoctu
pUMEHEHUS
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IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TIPOKIKEIN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUYECKHIX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoayKiuu (KBac,
kedup, coIp, Xj1ed 1
TIp.)».
Uccnenosarensckas
pabora «Bnusiue
(U3UKO-XUMUYECKHUX
(bakTopoB Ha POCT
Bogopocu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
uHopmauus (8 4)

HacnencTBeHHOCTE U
W3MEHYMBOCTH — OCHOBHBIE
CBOWCTBA KMBBIX OPTaHU3MOB.
U3menunBocTh. Buasl
U3MEHUYHUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH 1
W3MEHYMBOCTH. HyKJenHOBBIE
KHUCIOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepurasa B
KJIeTKe. J[eieHue KIeTok.
Penukanus JIHK. OcHoBHas
JI0OTMa MOJICKYJIIPHOU OWOJIOTHH.
Tpanckpunuus. TpaHcnsuus.
Myranunu.

[IpakTuueckas padora
«MoaudukarmoHHast
U3MEHYUBOCTH (JIUCTHA,
UTOJIKH C OJIHOTO
JIEpeBa)».
[Tpaktruueckas padorta
«I'eH — mHCTpYKIHS MO
cOopKe KJIEeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyTtanus Ha
oytepOpose (mobdoi
00BEKT U3 MPEbIAYIICH
paboThI, r1e U3BMEHEHHE
WHCTPYKIIUU TIPUBEICT
K M3MEHEHUIO
BHEIIHETO BHJIA

Penponykuus BupycoB. Bupycsl -
BO30yAUTENN UH(DEKITMOHHBIX
00se3Heil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

00BeKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME IIpocmotp
Bupycoaorus (6 4) | opranndyeckoro mupa. CTpykTypa v | JOKYMEHTaJIbHOTO
XUMUYECKUN COCTAaB BUPYCOB. ¢buapMa o BUpycax.
Knaccudukanust Bupycos. [TpakTuueckas paboTa.

«Meton pa3BencHUIN.
[IpakTuueckas padora.
«TurpoBanue
OaxkTepruodarony.
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CBOMCTBA, IPUMEHEHHE.
buonorudyeckue metoip1 60pbOBI €
BUPYCAMH.
Tema 6. I'ennast OCHOBBI T€HHOW WHKEHEPUH. [IpakTuueckas paborta
HHKEHepus U Bexkropa. Cneriududeckue «HJIOHYKJIEa3hbl
OMOTEXHOJI0THH dbepMeHThI OaKTepHUH. pectpukimu (padota ¢
(8 v) buorexHonoruu nmpoaykuuu HYKJIECOTUIHBIMHU
OCJIKOB B OaKTEPHATBHBIX MOCJIE0BATEILHOCTIMHU
KyJbTypax. JlocTrkeHns reHHOM Ha Oymare)».
WHXEHEPUHN U OUOTEXHOJIOTHUHU. [IpakTuyeckas pabota
CRISPR/Cas — cuctema «I"eHHbIE HOKHHUIIBI -
aJanITUBHOTO UMMYHHUTETA CRISPR/Cas
OakTepuii u apxeir. [MO. MeToasl | (MOAEINPOBAaHUE HA
noxyuyenust 'MO. Ooymare)».
Urpa-nuckyccus:
«Bpurpai rpanT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Buorexnosiornu B JIOMAIITHUX KUBOTHBIX; «JloMecTukanus, Bce u
*KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHEIE,
8 4) JNOMECTHUKALNN )KAUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jiucuiia, HOpKa u Jap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAKOTCS ?
akajemuka bensiepa). MoO>KHO 71 CUMTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/JICTBE: TPAHCILJIAHTALIUSI | OJJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKHBOTHBIM?)».
KJIOHUPOBAHHUE. [Tpaktruueckas paborta
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
pOJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKpPOOPTaHU3MOB U MApa3uToOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBaHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTuyeckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraByieHHE paliioHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS YKUBOTHOTO,
KUBOTHBIX. [TonokuTenpHoOe 1 pacyeT pacxoJi0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha Uccnenoarenbckas
OpraHu3M B XOJI€ JICUCHUS paborta «OrneHka
KUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOM
BeTepUHapuu. buotexHonorus IPOIYKIIAN.
KOPMOBBIX IIpenapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas padborta
buorexHos0orum B I'm6punuzanus. opmer ordopa. «BrIpamuBaemM ropox.
pacTeHHeBOCTBE OcHOBHBIE HaNpaBJIEeHUs Kax nposectu
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(10 v)

CEJIEKIINU: YIIyUIICHUE
YPOKaUHOCTH, YCTOUUYUBOCTH K
OMOTHYECKUM B a0MOTHIECKUM
dbakTopam.

OCHOBHBIE MOJXO/IBI CEIEKIINU U
OMOTEXHOJIOTHH KYJTbTYPHBIX
pactenuii, [ nbpuaun3zanus,
oTHajgeHHas THOpuAN3anus,
UCKYCCTBEHHBIN 0TOOp, TETepO3HUC,
TpaHchopMalusi, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak denoBek moxer

Mo udUIIUpPOBaTh pacTeHU?
I'ennas naxxenepus pacreHui: Yro
TaKO€ TeHETUYECKast NHKCHEPUS
pactenuil. TpaHCT€HHbBIE PACTEHUS.
Meroas!l nosyuenus. O0pazoBaHue
OIyXOJIEH Y PACTCHUM.
ArpobakrepuaibHas
Tpanchopmarus: Ti-mma3Muabl.
I'ensr T-AHK. MonekyinsipHo-
T€HETUYECKUE MEXaHU3MBbI
Tpanchopmanmu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJbI U IOCTUKEHHUS
TEHETUYECKOTO PEIAKTUPOBAHUS
pacTeHU.

Ectb 1u xu3Hb B IpoOUpKe?
buotexHonmorus KyibTypHBIX
pacTeHUN.

CKpElUIMBaHUE y
ropoxay.
[IpakTrnueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoJeIMpoBaHUe
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BeIpaiBanue
pacTeHui B IpoOUpKe»
(MOXHO
BOCITOJIb30BaThCS
pe3ysibTaTaMu
IPEIbITYIINUX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATETbHBIX
pPacTBOPOB ISt
pacTeHuit).

Moayab «MoJsiekyasipHbie 0CHOBBI (PM3HO0JIOTHH M (papMakoorum» 9 Kiiacce

(68 yacon)
TeMbl OcHOBHOE coiep:KaHne JleATeJbHOCTH
MIKOJbHHUKOB

Tema 1. Benenue. buorennnie aneMeHThl: | MccnemoBaTenbckas

dusnogorndeckas | opranorensl: O, C, N, H. pabota

xumus (20 v) AKTuBHBIE GOpMBI KHCIOpoAa, nX | «KomnuecTBeHHas
MOJTy4Y€HHE, HeUTpan3alus. OIICHKA COJICPKAHUS
Maxkpo3aeMEHThI: TPOLIEHT MHKPOIJIEMEHTOB WJIN
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COJICp>KaHMS B OPTaHU3ME,
BBITIOJTHsIeMas QyHKITHS,
CoJIep>KaHME B IIPOAYKTaX MUTAHUS.
Ca2+ - cBI3BIBAIOIINE OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
pEryJiius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xJopoduiia, ero
AKTUBALIMS COJIHEUYHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOJTHsIEeMas QyHKITHS,
coZiepKaHUE B MPOAYKTAX MUTAHMUS.
[TocnencTBus nepeo3upPOBKU
MHUKpOdeMeHTaMu. Fe —
YCBaMBAEMbI€ TUIIbI COCTMHECHUI
xesesa. ['eMornpoTenHsl,
reMOIIMaHuH, TUTOXpOoMbI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTabO0JIM3MOM MEIH.

TOKCHYHBIE PJIEMEHTBI
[leproanyeckor CUCTEMBI IS
opranusma. Bnusinue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
YKUBBIC OPTaHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBsI3aHHBIC C HAPYILICHUSIMU
KUPOBOTO OOMEHA.
JucnunuaemMun.

VrieBojpl. 3a00JieBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yTJIeBOIHOTO oOMeHa. CaxapHbIii
nuaoer.

benku. Ctpoenue. 3aboeBanHus
YeJI0BEKa, CBSA3aHHBIC C
HapyLIEeHUsIMU OEJIKOBOTO OOMEHa.
OyHk1Un 6eKoB. DepMEHTHI.
Mexanusm aeiictBus. Kimaccer
(hepMEHTATUBHBIX PECAKITHUM.
KodepmeHTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJlopacTBOopuMbIe. [IpeBpaiienune

BUTaMHHOB B ITHILEBBIX
IIPOIYKTaX».
[IpakTueckoe 3aHsaTHe
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBI.
[IpakTueckoe 3ansaTue
«JIeHaTyparus OEeIKOB»
[IpakTueckoe 3ansaTue
«/3yueHne akTUBHOCTH
aMHJIA3bD).
[IpakTueckoe 3aHsTHE
«Jlnanus (kmeroyka
Tpayoe)».
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BUTAaMHMHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npouecchl. [ mukonu3. [uki
Kpebca. Llens nepenoca
AIEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHUHOKHCIOT. [ TIOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KHUPOB. MeTabomuTHueckue
3a0oneBanus. [Ipaktuyueckoe
3aHATHE: «PEUICHUE 3a7a4 Ha
SHEPTreTUYECKUN OOMEH

Knerka. [Tonsatue memMOpaHBbI.
Oyakmu MmeMOpaH. Buipl
TPAHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHus CBSI3AHHBIC C
HapylieHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOTIJICHUS.

TuIbl KOHTAKTOB MCKIY KIICTKaAMMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

Snpo. YpoBHH yIaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpanHbie
OpraHOU/IbI.

Tema 2.
MonexkyasipHas
ououtorus (20 4)

OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KUCIIOTHI.
OCHOBHBIE PUHIUIIBI CTPOCHUSI.
Martpuunsie cuHTE3BI. Permkanus
— OCHOBA KJIETOYHOT'O JECJICHUS.
[IpuHUMNBI pEeTUIMKALIUN.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IpuHUMIBI penapanuu.
Tpanckpumnus.

I'enetnueckuui kox. TpaHCcaALMA.
Opranu3anusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX IEUCTBUS.
Opranuzanus reHoMa OakTepuit

[TpakTuueckas padborta
«Brraenenune JIHK u3
OaHaHay.
[Tpaktruueckas paborta
«Mopens JIHK-
OpUTaMM).
[IpakTuueckas padborta
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momomnipro
CHEeKTPOo(OTOMETPHIY
(TTpu HATTUYUH
00opyI0oBaHU).
[Tpaktuueckas pabora
«PennkatuBHas
MallliHa (Urpa-
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AHTHOaKTEepUaIbHbIE TPEnapaThl.
Opranuzanus reHoMa 3yKapuoT
['eHoMHOE pelakTUPOBAHHUE.

JIEMOHCTPALIHS ).
[IpakTuyeckas pabota
« TP (Momens
aMIuTupuKaIus Ha
Oymare)».
[IpakTuyeckas pabota
«Cuna mpomMoTopay.
[IpakTrnueckas padora
«Pemenue 3amau Ha
TE€HETHYCSCKUM KOI.
[IpakTnueckas padora
«DonauHar OEIKOBY.
HccnenoBarennckas
pabota
«PacrnipocTpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTuyeckas pabota
«Pabora B
COBPEMEHHBIX
FeHETHYECKUX 0a3zax
naHHbIX. [I[poBeneHune
In silico ananm3a

CKpUHUHT U €r0 METO/IbI.

IIytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeleCTB. BecachiBaHue
(abcopOrus) nexkapctB. OCHOBHBIC
MEXaHU3MbI BCAChIBaHUSI.
TpaHCHOPT JIEKAPCTBEHHBIX
BelecTB. [ 'eHbl 1 Oenku rnepBoi
dazel bunorpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
Opranu3Ma. DKCKpenus u
snuMuHaIMs. ['eHbl U 6eku
BTOpOH (hazwl OmoTpaHchopMaIIHH.
®apmakoarHaMuKa. [ J1aBHOE U
nobo4YHOe, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pednexkTopHoe AeiicTBUE.

MOCIIEIOBATEILHOCTEMN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapMakoJI0rus MOAX0J1a K MOUCKY HOBBIX paboTta «IKCepUMEHTa
(28 ) JIEKapCTBEHHBIX CPEJICTB. T10 OIPEECIICHUIO

TOKCHYHOCTH BEIIIECTB
Ha apTEMHUIUATX.
[TpakTuueckas padborta
«Kapra s3kcnpeccun
10(haMHHOBBIX U
CEPOTOHUHOBBIX
PENEnTOPOB B MO3Te
MBIIICH.
HccnenoBartenabckas
pabora
«lloBenenyeckue TECThI
Ha pbIOKax Danio rario.
CseTiio-TeMHast
Kamepay.
Hccaenosarenbckas
pabota
«IToBeneHUECKHE TECTHI
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Buel B3anmoieiicTBUA IeKapCcTB. | Ha pbiOkax Danio rario.

CuHepru3M U aHTaroHU3M IIpu OTtkppITOE TTOJIEY.
COBMECTHOM JICUCTBUU HccnenoBarenbekas
JIEKapCTBEHHBIX BEILECTB, UX pabota

Pa3HOBHUIHOCTH «IToBeneHueckue TECTHI
TpancMeMOpaHHBIIl CUTHAJIUHT . Ha peIOkax Danio rario.
THITBI KJIETOYHBIX PELENITOPOB. CraifHOe TOBEACHHEY.
MeMOpaHHbIC: HOHHBIC KaHAJIBI, [TpakTuueckas padorta
KaTaJIMTHYECKHUE U CONIPSKEHHBIE ¢ | « BimsHue agpenanuya
(G-0enkamu; BHyTPUKIIETOUHBIE: Ha CEepACYHBIC

LIUATOIJIA3MATUYECKUE U SIIEPHBIC. | COKpaIlCHUs
MexaHu3MBbl JTUTaH-pPEelenTOPHOTO | (MPOTpaMMHOE
B3auMoieicTBUsI. CEeKTUBHOCTh | OOCCIICUECHHE ).

(M30MPATENBLHOCTH) JEHCTBUA, [IpakTuueckas paborta
CBSA3b «XMMUYECKas CTPYKTypa — «'ucronoruueckue
dapmakonoruyeckas akTUBHOCTh | IpenapaTbl UMMYHHOM
BEIIECTBY» CUCTEMBI».

®apmakosiornueckor Moayisiuu | [Ipaktuueckas pabora
CHHANTUYECKON XOoNuHepruueckon | «l'mcronornueckue

nepenaur. MonekyasspHbIi IperapaTbl HEPBHOU
MEXaHU3M JICUCTBUS U CHUCTEMBD.
dbapmakosioruyeckue cBorcrea M-

XOJIMHOOJIOKATOPOB,

TaHTJIMOOJOKATOPOB U
Kypapernog00HbIX CPEACTB.
dapmakooruuecKast peryJisiius
AKTUBHOCTHU aJIPEHEPTrUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aaApeHO0JIOKATOPHI,
CUMITATOJIUTUKH.

MonexynsapHas papMakoIoTus
AHTUAJIJIEPTUYECKUX CPECTB.
['ucTaMuHOBBIC PEIIENITOPHI: THIIBI,
MOJICKYJISIpHAsI OpTaHU3alIHsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KIIMHAYECKOTO TPUMEHEHUS, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
MEINaTOPOB.

MexaHu3M JEeUCTBUS U
IPUMEHEHUE TIPETapaToB,
CTUMYJIUPYIOIIUX MPOIIECCHI
uMMyHuTeTa. PapmMakogorunyeckas
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XapaKTepUCTUKA UHTEPIECHKUHOB:
MOJIyYEHHUE, MEXAHU3M JICVCTBUS,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(Pazo0BOro
OTBETAa, MEIUALINS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCHIAIUTEIILHOTO
JNEUCTBUS
TJIFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAJIUTEIILHBIX CPE/ICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knetounsiii u
HEPBHBIN HAPKO3.
®apMaKoJIOru4ecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrHYecKuil CoH; (as3bl CHA.
Bunaer Hapymennii cHa [lonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

MousekynspHble acClEeKThI
Honuuenuuu. OnuatHbie
peLenTopbl, UX THUIIHL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHBIE JINTAH Il OMTMATHBIX
pPELENTOPOB.

AHTHUIICUXOTHUYECKOE JICHCTBHUE,
BIUSIHUE HA (QYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO cepy, PBOTHBIN
LEHTp, apTepUaAIbHOE AaBJICHUE,
HEHTP TEPMOPETYIISAIIUHN.
MounekyJisipHbIE MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIE PELIEITOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToreHnuan-3aBUCUMbIE HATPUEBBIE
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KaHaJIbl KaK MUIIICHHU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6I/IpOBaHI/IH IHoTCHOMUAaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHUKAMU.

MoayJb «MoJsieRyjasipHble 0CHOBBI ceJieKIun» 9 Kiacc (68 yacos)

ouostorus (20 4)

HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE PUHIUIIBI CTPOCHUS.
Marpuunsle cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3meHenus B crpoenun [JHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranuzanus reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTepuaIbHBIC MPEnapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE peTaKTUpPOBaHHUE.

Tembl OcHoBHOe coaep:kaHne JeATe1bHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuueckas paborta
MouJuekyasipHast MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue [JTHK u3

OaHaHay.
[IpakTuueckas paborta
«Mopgens JIHK-
OpUTaMm.
[IpakTuueckas padora
«Omnpenenenue
KauecTBa MpenapaTon
JIHK ¢ momortiiso
CIIEKTPO()OTOMETPHIY
(Tpu HATTUYUH
000pyTOBaHUA).
[IpakTuueckas pabora
«PennukatuBHas
MaiuHa (urpa-
JIEMOHCTpPALIHS ).
[Tpaktrueckas pabota
«THP (Mmoxenb
aMIUTMpuUKaLus Ha
oymare)».
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[Tpaktrueckas pabota
«Penienue 3a/1ay Ha
T€HETUYECKUN KOJ.
Tpancaamus.
[IpakTuueckas padborta
«DonauHT GETKOBY.
Uccnenosarenbckas
pabora
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTuueckas padborta
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«PaboTa B OBpeMEHHBIX
F€HETUUECKUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananu3za

npu3Hak? [lyTe OT rena o
npu3Haka. Myranuu. Aseny.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JIOMHHaHTHBIE U PELIECCUBHBIE
AJUIEIIN.

I'eHsI CTPOAT OpraHu3M.
BxitoueHue 1 BBIKJIIOUEHHE
Oonpioro Hadbopa reHoB. Kak
KJICTKM TIOHUMAIOT, KAKUE TEHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HacIeA0BAHUE
PU3HAKOB. 3aKOHbI MeHaens:
OJIMH I'E€H - OMH Npu3HaK. Cxema
CKpElIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB ITEPBOTO
NOKOJIEHUS. 3aKOH PacUIEIIEHUS
IpU3HaKa BO BTOPOM MTOKOJIEHUH.
3axkoHbl MeHaens: HECKOIILKO
I'€HOB - HECKOJIBKO TPU3HAKOB.
JuruOpuaHoe CKpeuBaHue.
He3aBucumoe pacxoxaeHue
xpomocoM. CrenueHHoe
HacJeI0BaHuUE.

B3aumonericTBre reHos.
AJenbHOE U HealIeNIbHOE.
Onpenenenue nona. [lonoseie
XpoMocOoMBbI. CaMIIbl U CAaMKH.
Bnusaue gpakTopoB oKpysKarolei
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lomoseie
xpoMocomsbl. [Ipobrema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
KEHILIMH. TpexX1uBEeTHbIE KOIIKH.

II0CJIEIOBATEIBHOCTEN
TEHOB.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
MouJiekyisipHble UCTOpUS Pa3BUTHS PEACTABICHUSA | «AJUIen».
OCHOBBI I'€HETHKH 0 HACJIEICTBEHHOCTH. Hccenenosarenbekuit
(20 v) OT reHa K npu3HaKy: KaKk poeKT MyTareHHbie
packpacutb kota. Yto Takoe (dakTopsl.

Ponesas urpa «Cyansb6a
KJIETKW». [ eHbI-
NIEPEKIIFOYATEINH.
[IpakTueckoe 3ananue
«AJTOPUTMBI 1JIA
KJIETOK).
[IpakTueckoe 3axanue
«EnunooOpaszue
IIEPBOTO MOKOJICHUS.
[IpakTrueckoe 3aanue
«Pacuennenue Bo
BTOPOM ITOKOJICHUM.
Hccnenosarensckuii
IIPOEKT «3aKOHHI [
Mennens B
JKCIIEPUMEHTE.
[IpakTueckoe 3axaHnue
«Pemrerka [lenneray.
[IpakTueckoe 3agaHnue
«Hacnenosanmue,
CLICINICHHOE C ITOJIOM.
[IpakTueckoe 3aHsATHE
«B3aumoaencTBus
reHOB (MOAEIHPOBAHUE
CHUHTE3a U TpaHCIopTa
MUTMEHTA B KJIETKY)».
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Tema 3.
MouJiekyJasipHbIe

OCHOBBI CCJICKIIMN
(28 v)

['eHbl B mONyJIALUsAX: BEIUKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuiens. YpaBHEeHUE XapIu-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 PaBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Iddext ocHoBaTens». Hpeid
reHoB. Myrauuu. Hecirywalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKAITMOHHON
n3MeHunBocTH. HaciemoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
ODHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. ITotHOreHOMHBIN
aHaJIN3 acCOIHaIN.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTenuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukomnaii iBanoBuu
Basuios. Cenexuusi.
Kombunarimonnast u ruGpuHas
cesiekius. [ 'eTeposuc.

[IpakTueckoe 3ananue
«YacToTsl amieneu,
TE€HOTUIIOB U
(hEeHOTHUTIOBY.
Hccnenosarensckuii
IIPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPBI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)y.
Ponesas urpa «ddekr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
HccnenoBarensckue
paboThI
«MoaudukamoHHast
U3MEHYUBOCTD
pacTeHuil B peaenax
BAIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3ananue
«ATPOHOMBD.
[IpakTyeckoe 3ananue
«I"'omosornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.

[okymeHT cosgaH B anekTpoHHon copme. Ne 408 ot 16.11.2023. Ucnonnutens: EnndaHosa U.A.

rl INEEKTPOHHBINA
Ctpanuua 45 n3 47. Ctpanuua cosgara: 16.11.2023 10:49

=¥ TATAPCTAH



CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUI.
[TpakTuky™m u/mm
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTopI KyIbTUBHPOBAHUS 1N Vitro
JUIS. COXPAHECHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eHeTUEeCKME HEHTPHI B HAILICH
cTpane. I e 3aHumMarorcs
TCHETUKOW U TCHOMUKOM 1T HY KT
CEJIbCKOI'0 XO35MCTBA.

dopMa opraHuzaluu

becenpl, urpel, nabopatopHbie pabOThl, paboTa ¢ HAYYHO-TIOMYJSPHON JUTEPATypOH,
OJIUMITHA]IbI, BAKTOPUHBI, KOHKYPCBHI, KBECTHI.

VYuer paboueii mporpaMMbl BOCITUTAHUS

Pabouas nporpamMma yueOHOro Kypca BHeypouHoil nesteinbHoctn «bUOJIOT'UA 5-

9 KITACC. [TIPOEKTHO-UCCIIEJOBATEJIbCKASA AEATEJIIBHOCTDb»

HaIlpaBJieHa Ha BOCIIUTAHHUE Y OOYYAIOIINXCS YCTOMUYMBOTO MHTEPECA K U3YyUEHUIO
OHOJIOTMHU, TBOPUYECKOIO OTHOIIECHUS K YUEOHOU IeATEIbHOCTH OMOJIOrMYECKOro
xapakrtepa, popMUpOBaHUS NPEJCTABICHUS O OMOJIOTUN KaK YaCTH Y€JIOBEYECKOM

KYJIbTYPbI, IJIA O6H_[€FO Pa3BUTHA HIKOJbHUKOB, IJIs1 CO3aHUA KYJIBTYPHO-

HUCTOPUYECKOM Cpeabl O0yUCHMUS.

@opMBI MPOMEKYTOUHON aTTECTALMH:

O 0 J O

KJIaCC-BUKTOpPUHA
KJIaCC- BUKTOpUHA
KJIaCC- BUKTOpPUHA
KJIaCC- BUKTOpPUHA
KJIaCC- BUKTOpPUHA

JIOKYMEHT ITOJITMCAH
SJIEKTPOHHOH [MOIITUCHIO

CBEJEHWA O CEPTU®MKATE 3N

Ceptudmkat: 545B880090B0C7SF4EBEBCS5A2B2CE11F
Bnapeneu: Enndanosa MpuHa AnekcaHgposHa
Hencreutened ¢ 03.10.2023 o 03.01.2025
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JIuct cormacoBanus k moxkymeHnty Ne 408 ot 16.11.2023
Wuunnmatop cornacoanus: Enudanosa U.A. [Tupextop
CornacoBanue nHUIIUUpPOoBaHo: 16.11.2023 10:50

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Ennganosa U.A. 16.11.2023 - 10:50
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