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Pabouast mporpamma mmo Ouosioruu Ay yriryoseHHoro uzydeHus 10 kjacca cocraBiieHa
Ha OCHOBE :
l)®enepanbroro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 16.04.2022) «O6 obpa3zoBanuu
B Poccuiickoit @eneparumy.
2 ®degepa’bHOrO0  TOCYIApCTBEHHOrO 00pa3oBaTEeNIbHOTO CTaHJIApTa CpeIHEero oOIIero
oOpaszoBanusi (yTBEepkKAEH TMpuKazoM MuHHCTepcTBa 00pa3oBaHusi M Hayku Poccuiickoi
®deneparuu ot 17 mast 2012 1. Ne 4130, pen. ot 11.12.2020).
3 Konnenuuu mnpenogaBanus ydeOHoro mnpenmera «buonorus» B 001eoOpa3zoBaTeNbHbBIX
opranmzaiusax Poccuiickoit  ®epepanuu, peaqu3ylOIIMX OCHOBHBIE  00pa3oBaTENbHbBIE
nporpaMmel (ogo0peHa pemieHUEM (enepaabHOro yu4eOHO-METOINYECKOr0 OOBEAMHEHHS TI0
obmiemy oOpa3oBaHUIO, MPOTOKONI OT 29.04.2022 Ne 2/22).
4 TlpumepHoii mporpammbl BocnuTaHus (ogoOpeHa perieHueM QeaepaitbHOro ydeOHo-
METOJIMYECKOro 00beqMHEeHHSI 110 001IeMy 00pa3oBaHuio, mpoTokoi ot 02.06.2020 Ne 2/20).
5. Ilpoekra mpumepHoW paboueld mporpaMmbl CpeaHero oOiiero oodpazoBanusi . buosorus.
VYranyOiieHHBI  YPOBEHB. [TIporpammel.  (MHCTUTYT CTpateruu pas3BUTHS 00pa3oBaHUS
Poccuiickoii akajgemMun o0pa3oBaHus ) .
6. @DenepalbHBIN MepevyeHb YUEOHHKOB, PEKOMEHAYEMBIX K MCIOJB30BAHUIO MIPH peaTU3aliu
HUMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX MMPOrPaMM HaYaJIbHOTO OOIIETo,
OCHOBHOTO OOIIET0, CpeHEro 00111ero oOpa3oBaHus», yTBEPKICHHBIN puka3oM MuHUCTEpCTBA
npocsenienus Poccuiickoit peneparmu ot 20.05.2020 Ne 254 (c uzm. ot 23.12.2020 Ne 766).
7. IlocranoBnenue ['maBHOrO rocynapcTBEHHOro caHUTapHoro Bpaya P® ot 28.09.2020 Ne 28
«O06 yrBepxkaeHuu canutapasix npaBun CII 2.4.3648-20 «CanutapHO- SMUIEMUOTIOTHYECKUE
TpeOOBaHUS K OpraHU3alUsM BOCHUTaHHUS W OOYYEHHMs, OTAbIXa M O3J0POBJICHUS JeTell U
MOJIOZIEKI».
8. IlocranoBneHnne ['maBHOrO rocyAapCTBEHHOIO CaHUTAapHOTO Bpauda Poccuiickoit denepannun
ot 28 staBaps 2021 1. Ne 2 «O06 yrBepkaeHnn caHuTapHbIX npaswit 1 HopM CanlluH 1.2.3685-21
«'uruennyeckue HOPMaTUBbI M TpeOoBaHUs K oOecrneyeHuto 0e30macHOCTH U (Win)
0€3BpEIHOCTH IS 4elIoBeKa (paKTOPOB CPEebl OOMTaHUS.
9. Tlopsnok opraHu3an M OCYILECTBJIEHUS 00pa30BaTENbHOM AEATENbHOCTU 1O OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIPOrpaMMaM - 00pa30BaTeIbHBIM MPOTPpaMMaM Ha4daJIbHOTO OOIIero,
OCHOBHOTO OOIIIETO U CpeIHEro oOuiero oopa3oBaHus, yTBEPKIECHHBIN MpuKkazoM MuHHCTEpCTBA
npocsenieHust Poccuiickoit @enepanun ot 22.03.2021 Ne 115.
9. IlpumepHas oOpa3zoBaTenbHas IMporpamMma CpelHEero oomero obpa3zoBaHMs, OJ0OpEHHas
pemieHueM (denepaabHbIM y4eOHO-METOAMYECKUM OOBEeIMHEHHEM M0 Oo0IIeMy 00pa30BaHUIO

(TIp. 2/16-3 ot 28.06.2016r.).



10. Tlpukaz MwunucrepctBa IlpocBemienus P® or 11 mexabpe 2020r. Ne 712 «O BHeceHuu
U3MEHEHUH B HEKOTOpble  (helepaiabHble TOCYIAapPCTBEHHBIE 0O0pa30BaTeIbHBIC CTAHIAPTHI
o0m1ero o0pa3oBaHus MO BOIIPOCAM BOCIIHUTAHUS 00YJAIOIIUXCS.
10.Y4eOHBIX TUIAHOB MIKOJ KJIACTEPHOTO B3aMMOJCUCTBHUS I yriayOJEHHOTO H3YYCHUS
OMOJIOTHH B MEIMITMHCKUX Kilaccax PecnyOnuku bypsitus.
[TporpamMma coctaBiieHa sl TPOGUIBLHONW MOATOTOBKH YYaIIMXCS B MEAMIIMHCKOM Kiacce,
HalpaBlieHA Ha YIIIyOJIEHHOEC W3Yy4YCHHE OHMOJIOTHH, MOJATOTOBKY YUYalIUXCS K MOCTYILJICHHUIO
Mmeauiuackre BY3e1, EI'D, moarorosku K Hay4YHO-TIPAKTHYECKUM KOH(epeHIHsIM,
MpEAMETHBIM OJIUMITHaaM. Peanuzamus KiacTepHOro B3aMMOJICHCTBHS MTPOBOIUTCS Ha OCHOBE
MCIOJIb30BAHUS KOMIIBIOTEPHBIX TEXHOJOTHMA.

KoMrbroTepHbie TEXHOJIIOTHH Ha YpOKax OUOJIOTHHU MPEANOIaratoT:

HCIIOJIb30BaHUE MYJIbTHMEINA-TEXHOJIOTHIA MTPH U3YICHHH YIeOHOTO MaTepHara;

MIPOBEJICHUE BUPTYAIbHBIX TPAKTUKYMOB U JIAOOPATOPHBIX padoT;

peanm3anusi MeXXIPEIMETHBIX CBSI3€H C IPYTUMU IIPEIMETAMH;

MOJTOTOBKY YYHTENEeH K paboTe ¢ HOBBIM COJCpP)KAHHEM, HOBBIMH METOJAMHU U
OpraHU3aIMOHHBIME (popMaMu 00yICHHUS

Lenb uzyuenus yueOnoro npeamera «buonorusy Ha yriyoa€HHOM ypOBHE — OBIIAJICHHE
0o0y4JaloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHOM OpraHu3aluu >KUBBIX CHCTEM
pa3HOro ¥ MPUOOPETEHHE YMEHMM HCIOJb30BaTh 3TH 3HaHUS B (DOPMUPOBAHHHM HHTEpECa K
onpenenéHHoil 001acTu MpoPEeCCHOHATIBHON NEATEIbHOCTH, CBA3AHHOM C OHOJIOTHEH, W K
BBIOOPY yueOHOTO 3aBeIeHUs sl IPOAOHKEHUS OMOJIOTHYECKOTo 00pa3oBaHUsl.
Joctuxenne 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha yriyonéHHoMm ypoBHe B 10
KJ1acca 00ecTieunBaeTCs PEeIICHUEM CIASAYIOMINX 3a1a4:
—OCBOCHHE O00YYArOITUMHUCS CUCTEMBI OMOJIOTMYECKUX 3HAHHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUsIX, KOHLEMLHUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTEW U MpaBUjIaX, COCTABIISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA;
0 CTPOEHHH, MHOTOOOpa3UH U 0COOEHHOCTAX OMOIIOTHYECKUX CHCTEM (KJIETKa, OPraHH3M)
O BBIJAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHUIX B OHMOJIOTHH;
—O03HaKOMJICHUE oOyuaronmxcst c METOIaMH MMO3HAHUS JKHUBOU MPUPOJIBIL:
HCCIIEIOBATETLCKUMU METOJaMH OMOJOTHYECKHX HAayK (MOJIEKYJISIPHOM U KIIETOYHOW OHOJIOTHH,
AMOPHOJIOTUHA ¥ OMOJIOTUM PAa3BHUTHs, TEHETUKH U CEJEKIMH, OWMOTEXHOJIOTHH); METOJIaMHu
CaMOCTOSITEIbHOTO TPOBEACHUS OMOJOTUYECKHX WCCIICIOBAHUM B JIAOOPATOPUH H B MPUPOJIC
(HabnroieHne, U3MEpPEeHHe, HIKCIIEPUMEHT, MOJISTTUPOBAHHE);
—OBJIa/ICHHE OOYYAIOIIUMUCA YMEHHUSIMHU: CaMOCTOSITENIbHO HaXOAWUTh, AHAIM3HPOBATh U

HCITOJTH30BaTh OMOJIOTHYECKYI0 HH(POPMAIIHIO; TTOTH30BaThCS OMOTOTHYECKON TEPMUHOJIOTHEH 1



CUMBOJIMKOW; YyCTaHaBIMBAaThb CBA3b MEXAYy pa3BUTHEM OWOJOTMM U COLMAJIBHO-
YKOHOMHUYECKUMHU W HKOJIOTMYECKMMHU MPOOJIEeMaMH YEIOBEUYECTBA; OLICHUBATH IOCIEICTBUS
CBOCH JESATEIHHOCTH IO OTHOIIEGHUIO K OKPYXarolled NpupomaHOil cpeae, COOCTBEHHOMY
3MI0POBBI0O M 3JIOPOBBI0  OKPYKAIOIIUX JIIO/IeH; OOOCHOBBIBATH U COOMIOJATH  MEpbI
npoduIakTuKy MHPEKIMOHHBIX 3a00JIeBaHUM, TpaBUIa IOBEJICHUSI B MPUPOJE U oOecreueHus
0€301aCHOCTH COOCTBEHHOW IKH3HENEATENFHOCTH B YPE3BBIYAMHBIX CUTYAIUSX MPHPOIHOTO
U TEXHOT€HHOT'O XapaKTepa, XapaKTepu30BaThb COBPEMEHHBIE HAay4HbIE OTKPBHITHS B 00JacTH
OHOJIOTHH;
—pa3BUTHE Y OOYyYaIOUIMXCS MHTEUIEKTYaJIIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMUA U COBPEMEHHBIMH UCCIICOBAHUSIMA B OHOJIOTHH,
pemaeMbpIMH €10 ITPoOJIeMaMy, METOJO0JIOTHel OMOJOTHYECKOro HCCIEIOBAHUS; MPOBEICHUS
SKCIIEPUMEHTANBHBIX WCCIIEOBAHHM, paHTa pelieHus OUOJIOrMYecKUX 3ajad, MOJEITHUPOBAHUS
OHOJOrN4YeCKNX 0OBEKTOB M MPOLIECCOB;
—BOCTIHTAaHUE Y OOYYaIOIUXCsA [EHHOCTHOTO OTHOILICHHS K JKUBOW MPHPOJE B IEJIOM U K
OTHENbHBIM €€ OOBeKTaM | SIBICHUSM; (OpPMUPOBAHHE HKOJOTHYECKOW, TEHETHYECKOU
rPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEACHHUS B MPHUPOJAE; MHTETPALUU ECTECTBEHHOHAYUYHBIX
3HAHUH;
—TIpHOOpeTeHNnEe 00YYAIOIIUMUCS KOMIIETEHTHOCTH B COXPAaHEHHH COOCTBEHHOTO 370POBBS U
370pPOBbSI OKPY>KAIOIINX JIFOAEH
—CO3[JaHUE  YCJIOBUW JJI1 OCO3HAHHOTO BBIOOpa OOYYAIOUIMMUCS  HMHJIWBHIYaTbHOU
00pa3oBaTeIbHOW  TPAaeKTOPUM, CIOCOOCTBYIOLIEH MOCIEAYyOIEMY HNpoPecCHOHATbHOMY
CaMOOTIPEJICTICHUI0, B COOTBETCTBUHM C MHAWBHUAYaJIbHBIMH HMHTEPECAMH U MOTPEOHOCTAMU
peruoHa.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

«BHNOJIOT' US»

JInuHOoCTHBIE pe3ynbTaThl B  CTPyKType JHMYHOCTHBIX pEe3yJlbTaTOB OCBOCHMS IperMeTa
«buonorusi» BBIIEIEHBI CIEAYIONINE COCTABISIONINE: OCO3HAHHE OOYYAIOIIMMUCS POCCUHCKON
TPAKJIAHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITENIBHOCTH H
CaMOOMPEIEICHUIO; HaJTMUYie MOTUBALIUU K O0y4eHHIO OMOIIOTHY; IeJIeHANIPABIEHHOE Pa3BUTHE
BHYTPEHHUX YOCKJICHUI JTMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPATUIIAN
pa3BUTHs  OWOJIOTMYECKOTO  3HAHHSA; TOTOBHOCTh U CIIOCOOHOCTH  OOy4arouiuxcs
PYKOBOJICTBOBAaTbCSI B  CBOEM  JESATENBHOCTH  IEHHOCTHO-CMBICIOBBIMH  YCTAHOBKAMH,
MPUCYIIUMU CUCTEME OHOJOTHYECKOr0 00pa3oBaHUsI; HAJTUYHUE MPABOCO3HAHUS YKOJIOTHYECKON

KYJIBTYPHI, CIIOCOOHOCTH CTaBHTh LEJIN U CTPOUTH )KU3HCHHBIC ITJIAHBI.



JInyHOCTHBIE pe3yJbTaThl OCBOeHHMS ImpeaMmera «buonorus» nocTuraroTcs B EIUHCTBE
y4eOHOI W BOCHUTATENbHOMN JESITEIBHOCTH B COOTBETCTBHU C TPATUIMOHHBIMH POCCHHCKHMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMHU, IPUHATHIMU B
o0miecTBe MpaBWIaMd UM HOPMaMHU MOBEICHHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMUA,
CaMOBOCIIUTaHMsI U CaMOpa3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MLUM JIMYHOCTH, NATPUOTU3MA U
IPaBOMOPSIJIKY, YEIOBEKY TpyJa M CTaplieMy MOKOJICHUIO, B3aUMHOTO YBa)KEHUS, OEpeKHOTo
OTHOILEHHUS K KYJIbTYPHOMY HacIEAUIO U TPAAULMAM MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuiickon
Ddenepanun, IpUPOJE U OKpPYXKaroIleH cpesie.

I'pasxjaHCKOro BOCHHUTaHUSA: —C()OPMUPOBAHHOCTh I'PAXKIAHCKON MO3ULUHM 00yUaroIIerocs Kak
AKTUBHOT'O ¥ OTBETCTBEHHOT'O YJICHa POCCUICKOTO OOIIECTBA;

—OCO3HAaHHE CBOMX KOHCTHTYLMOHHBIX IIpaB M OOSI3aHHOCTEW, YBaXXCHHE 3aKOHA U
IPaBOMOPSIKA;

—TOTOBHOCTh K COBMECTHON TBOPYECKOH AEATENbHOCTU IMpPHU CO3JaHUU YYEOHBIX NPOEKTOB,
pelieHnH y4eOHBIX U [T03HABATENbHbBIX 337a4, BHIIOJHEHUH OMOIOTMYECKUX IKCIEPUMEHTOB; —
CIIOCOOHOCTB OIPEAEATh COOCTBEHHYIO MO3UIMIO IO OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOMN
XKHU3HU U OOBSICHATS €€;

—YMEHHE YYUTHIBaTh B CBOUX JEHCTBHIX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aMMOJEHCTBHS
JHOJIEH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMU LICHHOCTSIMU U COLIMAJIBHBIM I10JIOKEHHUEM;
—TOTOBHOCTb K COTPYJIHHUYECTBY B IPOLECCE COBMECTHOI'O BBINOJIHEHUS Yy4EOHBIX,
[IO3HABATEJIHBIX M HCCIENOBATEIbCKUX 3a/la4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEpKAHMS;

—TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

ITaTpuoTHYecKOro BOCIUTAHUS:

—Cc(hOPMHUPOBAHHOCTh POCCUICKON TI'pa)IaHCKOW MJICHTUYHOCTH, MATPUOTU3MA, YBaXKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PonnHOMN, ropaocTu 3a CBOM Kpail, CBOIO
Poauny, cBOH S3bIK U KYJBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;
—IIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJIEINI0 U MaMATHUKAM MPHUPOJbI; JOCTHKEHUIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

—CHoCcOOHOCTh OLIEHUBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJIEHHE M Pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUss OWMOJOTMH B TO3HAHWU 3aKOHOB MPHUPOJABI, B JKW3HM 4YeJIOBEKAa U
COBPEMEHHOTO O0IIECTBA;

—uJeiHas yOex1EHHOCTh, TOTOBHOCTh K CITYKEHHIO M 3ammre OTeuecTBa, OTBETCTBEHHOCTh 32
ero cyas0y.

J1lyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

—O0CO3HAaHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;



—CchOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,

—CIMOCOOHOCTh OIICHUBATh CUTYAIMI0 M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbBIE HOPMbI U LIEHHOCTH;

—OCO3HaHMUE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUHUBOTO OYIYIIIETO;

—OTBETCTBEHHOE OTHOILICHHE K CBOUM POJUTEIISIM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHSATUS LEHHOCTEN CEMEMHOM )KM3HHU B COOTBETCTBUU C TPAAULMAMU Hapoa0B Poccuu.
OCTETUYSCKOTO BOCITUTAHMS:

—)3CTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAS ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

—IIOHUMaHUE SMOLHOHAIBHOTO BO3/ICMCTBHS )KUBOM MIPUPOIBI U €€ LIECHHOCTH;

—TOTOBHOCTb K CAMOBBIPAaKEHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSIBISATh KauyecTBa
TBOPYECKOM JINUHOCTH.

Du3znyeckoro BOCIIUTAHUA:

—TIIOHUMaHUEe WM peau3als 3J0pOBOro W Oe3omacHoro obpasa >KM3HHU (30pPOBOC IMUTAHHE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MICUXUYECKOMY 3/10POBbIO;

—TOHUMAaHUE IIEHHOCTH MPABWJI WHIUBUIYAIBHOTO W KOJIJIEKTUBHOTO O€30MaCHOTO MOBEICHUS
B CUTYAIUAX, YTPOKAIOIIMX 3J0POBBIO U JKU3HU JIFOJICH;

—OCO3HAHUE TMOCIEACTBUM U HENPHUATHS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aTKOros,
HapKOTUKOB, KypeHUs).

TpynoBoro BOCHUTAHUSA: —TOTOBHOCTh K TPyAYy, OCO3HAaHME LEHHOCTH MacTEpCTBa,
TpyAoJo0ue;

—TOTOBHOCTb K aKTUBHOHM JEATEIBHOCTU TEXHOJOTHMYECKOW M COLMAIBHOM HAIPABIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
eI TCIbHOCTD;

—MUHTEPEC K pa3IMuHbIM cdepam MnpodhecCHOHATBHON NeATeTbHOCTH, YMEHHE COBEpINATh
OCO3HAaHHBII BEIOOp OyayIieii mpodeccruu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;
—TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHHIO HA MPOTHXKEHUH BCEH KU3HU
KOJIOTUYECKOTO BOCIIUTAHMS

—9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK WCTOYHHKY XKU3HH Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHMS;

—TIOBBIIICHWE YPOBHS OJKOJOTHYECKOW KYyIbTYphl: NPUOOPETEHHE OIbITa TIAHUPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIBI;

—O0CO3HaHUe INI00aJIbHOI0 XapakTepa SKOJOITMUECKUX MPoOIeM U IMyTeH UX pereHus;



—CHOCOOHOCTh HUCIIOIB30BaTh MPHOOPETAEMbIC TIPH W3YYCHUU OWOJIOTHUHU 3HAHUS M YMEHUS TPH
pernieHuu mpo0ieM, CBA3aHHBIX C PAlOHATBHBIM MIPUPOAOIOIE30BaHUEM (COOTIOICHIE TTPABIII
MOBEJICHUSL B MPHUPOJIE, HAIPABICHHBIX HAa COXPAHEHUE PABHOBECUS B SKOCUCTEMAX, OXPAHY
BHJIOB, DKOCUCTEM, Orochepsr);

—AaKTUBHOE HEMPUATUE IEUCTBUM, MPUHOCIIIUX BPE OKPYKAIOIIEeH IPUPOIHON cpelie, YMEHHUE
MPOTHO3UPOBATH HEOIATONPHUSITHBIE YKOJIOTUYECKUE TTOCISACTBYS IPEIITPUHUMACMBIX TEHCTBUI
Y MIPEJOTBPALIATh HX;

—HaJW4Yue Pa3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, S3KOJOTMYECKOW KYJIbTYphl, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKON  HAINpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IIPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOU JIESITENBHOCTH IKOJIOTMYECKON HAMPABIECHHOCTH.

[leHHOCTH HAyYHOTO NTO3HAHMUSL:

—c(QOpMUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW W OOINECTBEHHOW NPAKTHKH, OCHOBAHHOTO HA JUAJOre KYJIBTYp, CIIOCOOCTBYIOIIECTO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

—COBEPILIECHCTBOBAHUE SA3BIKOBOM M YMUTATEIbCKOM KYJBTYPbl KaK CpPEACTBa B3aUMOJICHCTBUSA
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

—ToHUMaHue crenudukn OWOJIOTMM KaK HayKd, OCO3HaHUs e poiu B (OPMHUPOBAHUU
PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHpPE Kak O ©eIWHCTBE MNPHUPOABI, YEJIOBEKa U OOIIECTBA, B IIO3HAHMHM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;
—y0exAEHHOCTh B 3HAYUMOCTH OWOJOTUM IS COBPEMEHHON NHMBWIM3AIMU: O0ECTICUCHUS
HOBOTO YpPOBHS Pa3BUTHUS MEAMIIUHBI; CO3/JaHHUE MEPCINEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEIOBEUYECTBA; MOMCKA MyTel BBIXOAA U3 INIOOATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY
WCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;
—3alHTEPECOBAHHOCTh B TOJYYCHHH OMOJIOTMYECKMX 3HAHWM B IEJSAX TOBBIIICHUS OOIIe
KYJIbTYpPbl, €CTECTBEHHOHAyYHOW TPAMOTHOCTH, KaK COCTAaBHOM 4YacTh (PYHKIHOHAIBHOMN
TPaMOTHOCTH O0yvaronuxcs, GopMUpyeMOi IpU U3y4eHUU OUOJIOTHH;

—IIOHUMaHUEe CYIIHOCTH METOAOB TO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH WCTOJIb30BaTh TMOJy4yaeMble 3HAHUS [UIS aHaW3a W OOBSICHEHUS SBICHUUN
OKPYKAIOIIET0 MHUpPa M TPOUCXOASAIIUX B HEM W3MEHEHUH; yMEHHE JaenaTh 00OCHOBAHHBIE
3aKJTIOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB W MMEIOMIMXCSA JJAHHBIX C METbI0 TONyYeHUs

JOCTOBCPHBIX BBIBOJAOB,



—CIOCOOHOCTh CAMOCTOSITENILHO MCII0JIb30BaTh OMOJIOTMYECKHUE 3HAHUA s peLeHHs IpolieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALUAX;

—OCO3HaHUE LEHHOCTH HAy4YHOM J[EATENbHOCTH, FOTOBHOCTb OCYIIECTBISTH IPOEKTHYI U
HCCIJIE0BATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

—TOTOBHOCTb U CIIOCOOHOCTb K HENpPEpPBIBHOMY OOpa30oBaHUI0 M C€aMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH IO OHWOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

B mponecce AOCTHIKEHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHS OOYYarOIIUMMCS IPOrpaMMbl
cpeaHero oOmero o6pa3oBaHHMA y OO0YyYaloIIUMXCS COBEPLICHCTBYETCS 3MOLMOHAJIBHBIN
MHTEJUICKT, MPEAIOoaralouuii coOpMHUPOBAHHOCTS!

—CaMOCO3HaHMsl, BKJIIOYAIOLIETO CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHUE,
BUJICTh HAIpaBJIEHUS Pa3BUTHUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;
—CaMOPETyJIMPOBAHNUS, BKIIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE IOBEJIEHUE, CIIOCOOHOCTh aJJalTUPOBATHCS K AMOLIMOHAIBHBIM M3MEHEHUSM U IPOSBIATh
THOKOCTB, OBITh OTKPHITHIM HOBOMY;

—BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTMIKCHMIO LEJIM U YCIEXY,
ONTHUMH3M, HHUIMATUBHOCTb, YMEHHE JEUCTBOBaTb, MCXOAS1 U3 CBOUX BO3MOXHOCTEMH;
MertanpeameTHbie pe3yJibTaThbl

MeranpenmeTHble pe3yabTaTbl OCBOEHHUS MIPOrPAaMMBbI CPEIHET0 00LIeEro o0pa3oBaHMsl TOJKHBI
OTpaXkaTh:

OBnajgeHne yHUBEPCAIbHBIMU Y4€OHBIMH IO3HABaTEIbHBIMH JAeWcTBUsIMH: 1) 0a3oBble
JIOTUYECKHE JICUCTBUS:

—CaMOCTOATEIbHO (OPMYIUPOBATh M aKTyaJU3UpOBaTh MpodJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

—MCIOJb30BaTh NPU OCBOCHUM 3HAHUI MPUEMBI JOIMUYECKOrO MBIIIJICHUS (aHanM3a, CHHTE3a,
CpPaBHEHHMs, KJacCU(pUKALUU, OO0OOIIEHUsI), pPaCKphIBaThb CMBICI OMOJOTMYECKUX IOHATUHN
(BBIIENATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHATUSAMU);
—OIpeneiaTh LEIN JEATEIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUM MX JOCTHKECHMUS,
COOTHOCHUTH  PE3yJbTaThl ACSATEIBHOCTH €  IIOCTABIEHHBIMU  LEISIMM;  MCIIOJIb30BaTh
OHOJOrHYecKHe MOHATHS JIIsl O0ObSICHEHUS (DAKTOB U SIBJICHUM KUBOM MPUPOIBI;

—CTpOUTD JIOTHUECKHUE PACCYKIEHUS (MHIYKTUBHbBIE, NE€AYKTUBHbIE, [0 aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M NPOTUBOPEUHUSI B paCCMaTPUBAEMBIX SIBICHUSX, (POPMYIHPOBATh BBIBOJBI U

3aKJIIOYCHUA,



—IPUMEHATh CXEMHO-MOJICNIbHBIE CpPEACTBA I TMPEICTABICHHUS CYIIECTBEHHBIX CBSI3CH H
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKE MPOTUBOPEUYHI pPa3HOrO poJa,
BBISAIBJICHHBIX B pa3JIMYHbIX I/IH(bOpMaI_[I/IOHHLIX HCTOYHHKAX,

—pa3padarbIBaTh IUIaH PEHICHUs] TMPOOJIEMbI ¢ yU4ETOM aHaIM3a UMEIONIMXCS MaTePUATBHBIX H
HEMaTepHUaIbHBIX PECYpPCOB;

—BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE pE3YJIBTATOB IIENISIM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ JCATCIIBHOCTU,

—KOOpPAWHUPOBAaTh M BBINOJHATH pabOTy B YCIOBHSIX pPEAIBHOTO, BUPTYaJbHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHICTBUS;

—Ppa3BUBAaThb KP€ATUBHOC MBINUJICHUC IMTPU PCHICHUHA KU3HCHHBIX HpO6J’ICM;

2) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

—BJIAJICTh HABBIKAMH y4YCOHO-HMCCIICJIOBATEIILCKON M TPOCKTHOH JIEATEIILHOCTH, HaBBIKAMU
paspenieHus: mpoodJieM; COCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJ/IOB
PCIICHHUA MTPAKTUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

—MUCIIOJIb30BATh PA3JIMYHBIC BHJAbI JACATCIBHOCTU 110 IMOJYYCHUIO HOBOTO 3HAHUA, €TI0
UHTEPIPETAINHU, MPEOOPA30BAHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallUsSX, B TOM YHUCIE TPU
CO3JIaHUH YYEOHBIX M COIMATIbHBIX TIPOCKTOB;

—hOopMHUPOBATh HAYYHBIM THUI MBIIUICHUS, BJIAJETh HAYYHOW TEPMUHOJOTHEH, KIIFOUEBBIMU
INOHATUAMHU U MECTOJaMHU,

—CTaBUTh U (OPMYIHpPOBATh COOCTBEHHBIC 3a/Jadd B OOpa30BATEIBbHON JCSITEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

—BBIABJIATE MPUYUHHO-CIICACTBCHHBLIC CBA3U U aAKTYAJIMU3UPOBATH 3a/lady, BbBIIBUI'aTh THIIOTE3Y
eé PEeICHHA, HAXOAUTb ApPryMCHTBI [JId O0Ka3aTCJIbCTBA CBOHUX YTBer(HGHHﬁ, 3a1aBaThb
napaMeTpsl U KPUTEPUU PEIICHHUS,

—aHaJIN3UpOBaTh MOJYYCHHBIE B XOJE PELICHUS 3a/ladll Pe3yabTaThl, KPUTUYECKH OIICHUBAThH
HX OOCTOBEPHOCTH, INPOTHO3UPOBATH M3MCHCHUC B HOBBLIX YCJIOBUAX; OaBaTb OLUCHKY HOBBIM
CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

—OCYIIECTBIISATh I[[EJICHANPABICHHBIN IMOUCK IepeHoca CPEeIACTB M CIOCOOOB JEHCTBHS B
poecCHOHANBHYIO Cpey;

—YMCETh IEPEHOCUTDH 3HAHUA B ITO3HAaBaTCJIbHYIO u MPaAKTUYCCKYIO oOactu
KUBHEACATCIBHOCTH,

—YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 001acTel;

—BBIIBUTaTh HOBBIE WJEW, NpejiaraTh OpPUTHHAIbHBIC MOAXOJbI W pEIICHUS; CTaBUThH
POOJIEMBI H 33J1a4H, JTOITYCKAIOUE alIbTEPHATUBHBIC PEIICHHUS,

3) neicTBus o padote ¢ HHGOPMAITHEH:



1)

2)

—OpHUEHTHUPOBATHCA B PA3JIUYHBIX HMCTOYHUKAX HHGOpMaIu (TeKCTe ydeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
NPEJICTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;
—hopMyTUpoBaTh 3ampoChl W IMPHMEHSATh PA3JIMYHBIC METOAbI TpPU TOHCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, He0OX0AMMOM ISl BHIOJHEHUS y4eOHBIX 3a/1a4;

—IpHOOPETaTh OMBIT HCIOJIB30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3JIUNYHBIX IIOMCKOBBIX CHCTEM;
—CaMOCTOATEIBHO ~ BBIOMpPATh  ONTHMAJbHYIO (OpMYy MpEICTaBICHUS  OHOJIOTUYCCKOMN
uHpopManuu (CXeMbl, TpaduKH, THarpaMMBbl, TAOIHIIbI, PUCYHKH U JIP.);

—MCIOJB30BaTh HAYYHBIM S3BIK B KayecTBE cpencTBa INpu paboTe ¢ OMOJOTHYECKOM
UHpOpMaLUEH: TPUMEHITh XUMHUYECKHE, (DU3MYECKHEe M MATEeMAaTUYEeCKUE 3HAKW U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATYPY, HCIIOJIb30BaTh U IMPEoOpa3OBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISTHOCTH;

—BIIAJICTh HABBIKAMH  pACIO3HABaHUS W  3allUTHl  WHpOpManuu, WHPOPMALUOHHOM
0€301aCHOCTH JIMYHOCTH.

OgiazicHHEe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSIMHU:

oOuieHue:

—OCYIIECTBIATh KOMMYHHKAIIUU BO BCEX cdepax KU3HU; aKTUBHO y4acTBOBATh B TMAJIOTE WJIH
JMCKYCCHHM IO CYIIECTBY OOCYXITaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCH OTHOCHTEIBHO
BBITOJIHEHUS TpeAaraeMoi 3aaum, y4uThIBaTh HHTEPECHI M COITIAaCOBAHHOCTH MO3UIUH IPYTUX
YYaCTHHUKOB JIHAJIOTa WIH JUCKYCCHH);

—pacrio3HaBaTh HeBepOAIbHBIE CPENICTBA OOIIEHUS, IOHUMAaTh 3HAYEHUE COIMAJbHBIX 3HAKOB,
IPENOCHIIOK BOBHUKHOBEHUSI KOHQIMKTHBIX CUTYallUd; yMETh CMAr4aTh KOHQUIUKTBI U BECTH
HEPEroBOPHI;

—BIIQJIETh PA3JTMYHBIMU CIIOCOOAMH OOIIEHUS M B3aWMOJICHCTBHSA;, MOHWMATh HAMEPEHUS
JPYTUX JIOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

—pa3BEPHYTO U JOTMYHO U3JaraTb CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;
COBMECTHAS JIeSITeITbHOCTb:

—IIOHAMAaTh W WCIOJB30BATh IMPEUMYIIECTBA KOMAaHAHOH W WHAWBHIYAIBHON pabOTHI IMPH
peleHn OMONIOTHYEeCKOl MpoOsieMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

—BBIOMpATh TEMATUKy W METOABI COBMECTHBIX JCHCTBHHA € Y4ETOM OONIMX HWHTEPECOB M

BO3MOKHOCTEH KaXXJ10ro 4J€Ha KOJIJICKTHBA,



1)

2)

3)

—IIpUHUMATh LIEJIM COBMECTHOM NEATEIBHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBATh IECHCTBUSA
o €€ JOCTHKEHUIO: COCTABJIATH IUIAH JCHCTBUM, PacCHpeNeisiTh pOJIM C YYETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh Pe3yIbTaThl COBMECTHON pPabOTHI;

—OIICHUBAaTh KaYeCTBO CBOETIO BKJIAJa U KaXKJA0T0 YyYaCTHHKA KOMaHbl B OOILUI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

—IpearaTtb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

—OCYILECTBIISATh TIO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYALHAX, POSIBIIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSMMU:

CaMOOpraHu3aLys:

—MCHOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JUIs BBISIBICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHBIX
U y4eOHBIX CHUTYallUsX; BbIOMpaTh HA OCHOBE OMOJIOTMYECKMX 3HAHUI LEJIeBble U CMBICIIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHMSX M IIOCTYIKAX IO OTHOLICHHIO K JKUBOW IIPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

—CaMOCTOSATEJIBHO OCYILECTBIISATh I103HABATEIbHYIO JESITEIbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JESATEIbHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

—CaMOCTOATEIbHO COCTaBIATh IUIAH PELICHUS MPOOJIEMbl C Y4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHUH;

—/1aBaTh OLICHKY HOBBIM CUTYalUsIM;

—pacmupATh paMKH y4eOHOT0 NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

—/ie1aTh OCO3HaHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;
—OIIeHUBATh IPUOOPETEHHBIH OIBIT;

—Cnoco0CTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW 3PYAMLIMU B pa3HBIX 001acTsaX
3HaHMUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb;

CaMOKOHTPOJIb:

—/1aBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

—BJIaJIETh HAaBbIKAMU O3HABATEIbHOM pedieKCHH KaK OCO3HAHUSI COBEPILAEMBIX NEUCTBUNA U
MBICTTUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI; MCIOJIB30BaTh MPUEMBI PEQIIEKCHH
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

—YyMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILIEHUs 10 UX CHUKEHHUIO;
—IpPUHUMATh MOTUBBI U apIYMEHTHI APYTHUX [IPU aHAIN3€ PE3YJIBTATOB IEATEIbHOCTH;

MIPUHSATHE CE0s U IPYTUX:



—TpUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

—IpPUHUMATh MOTUBBI M apIYMEHTBI APYTHUX MPU aHAIKU3€E PE3YJIbTATOB JAEATEIbHOCTH;
—TIpU3HABATH CBOE MPABO M MPABO JIPYTHX HA OLINOKHY;

—pa3BHUBaTh CIIOCOOHOCTH MOHMUMATh MUP C IMO3UIIUHU APYTOro YEIOBEKa.

IIpeaMeTHbIe pe3ybTaThl

[IpenMeTHBIE pE3yabTaTBl OCBOSHUS COACpX)aHUS ydeOHoro mnpeamera «buonorus» Ha
yrayOnéHHOM  ypOBHE  OPHUEHTHUPOBAaHBI Ha  o0ecriedeHue NpoPUIbHOrO  00ydeHus
CTapuIeKIacCHUKOB Ouonoruu. OHU BKIIIOYAIOT: creuuduueckue ais OWONOruM HayyHbIe
3HAHUSA, YMEHHUS M CIIOCOOBI JEWUCTBUU MO OCBOCHHUIO, HMHTEPIpETAlMH U MPeoOpa3OBaHUIO
3HAHUM, BUJBI IEATEIBHOCTH O MOJYYEHUIO HOBBIX 3HAHUM U HMX MPUMEHEHHUIO B PA3JIUUYHBIX
y4eOHBIX, @ TAK)KE B PEaJbHBIX KU3HEHHBIX CUTYaIIUSX.

[TpenmMeTHbIC pe3yabTaThl OCBOCHUS yueOHOT0 mpeaMeTa «buonorusy J0mKHBI OTPaKaTh:

1) chopMUPOBAaHHOCTH 3HAHUN O MECTE M POJU OHOJOTHMH B CHCTEME E€CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KApTHHBI MUpPa, B TMO3HAHMHM 3aKOHOB MPUPOJBI U
pelieHny npobieM palMoOHaIbHOIO IPUPOIONOIB30BAaHUS; O BKJIAJI€ POCCUMCKUX U 3apyOeKHbBIX
YU€HBIX B pa3BUTHE OMOJIOTUU;

2) BIaJeHHE CHCTEMOH OHMOJOTMYECKHX 3HAHWUW, KOTOpas BKIJIIOYAET: OCHOBOIOJATaollue
OMOJIOTUYECKHEe TCPMUHBI M TIOHATHS (KH3HB, KIETKA, OPraHW3M, MeTaboJIM3M, TOMEOCTas,
CaMOPETYJISIIIHS, CAMOBOCIIPOU3BE/ICHUE, HACIIEICTBEHHOCTh, N3MEHUHUBOCTh, POCT U Pa3BHUTHE);
ouosornueckue Tteopuu (kieroyHas teopus T. IlIBamna, M. Ilnetinena, P. Bupxosa;
XpoMOcoMHasi Teopust HacieacTBeHHocTy T. Moprana); yuenust (H. Y. BaBunoBa — o nentpax
MHOT000pa3usl U MPOUCXOKIEHUS KYJIbTYPHBIX PACTeHMI); 3aKOHBI (€IMHOOOpPa3usi MOTOMKOB
MEPBOTO MOKOJIEHUS, PACIICTUICHHS], YUCTOTHI TaMET, HE3aBUCUMOTO HaclenoBaHus ['. Mennens;
TOMOJIOTHUECKUX PSIJIOB B HacleACTBEHHONW wu3MeHuuBoct H.W. BaBunoBa); mNpuUHIUIIBI
(KOMILJIEMEHTapHOCTH);

3) BiajieHME OCHOBHBIMH METOJAaMH HAyYHOTO TO3HAHUSA, MCIOJIb3YeMBIX B OHMOJOTHYECKHUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HAOII0ICHHE, SKCTICPUMEHT);

4) yMmMeHHE BBIIENATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHHU3MOB, B TOM 4HcCIlie OaKkTepuii, TpHOOB, paCTCHMUIA,
KUBOTHBIX U YEJIOBEKA; CTPOCHHS OPTaHOB U CHUCTEM OPTaHOB PACTEHHUM, )KUBOTHBIX, YEIOBEKA;
MPOIIECCOB  KU3HEAESITENIbHOCTH, TNPOTEKAIONIMX B OPraHU3Max pPACTeHHH, IKUBOTHBIX
Y 4eJIOBECKUX IMPOIIeCCOB: 0OMEHa BElIecTB (MEeTa0O0Iu3M), IPEBPAIICHUS SHEPTUU, OPOKEHUS,
aBTOTPOHOTO M TETePOTPOPHOTO THUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a,

Meiio3a, TaMeroreHesa, SMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO pPa3BUTHUS, Pa3MHOXKEHUS,



WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOT€HE3a), B3aWMOJEWUCTBUS TE€HOB, IeTEpO3UCa;
UCKYCCTBEHHOT'O 0TOO0PA;

5) yMeHue yCTaHaBIMBATh B3aUMOCBS3H MEXAYy OpPTraHOMJIAMH KIETKH U UX (QYHKUIUSMHU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U MX (QYHKIUSMU; MEKIY OpraHaMH U CHCTEMaMU OpPraHOB
y pacTeHHH J>KMBOTHBIX M 4YeJOBeKa M HX (QYHKUIUSMHU; MEXAY CUCTEMaMH OPraHoB U UX
(GyHKUIMSAME, MEXAY 3TanaMu OOMEHa BEIECTB; ATalaMH KJIETOYHOTO IUKJIA W KU3HEHHBIX
[IUKJIOB OpPraHM3MOB; JTalaMd ASMOPHOHAIBLHOTO pA3BUTHS; TEHOTUIIOM H  (EHOTHIIOM,
dbeHoTunoM 1 pakTopamu Cpeibl OOUTAHUS;

6) yMEHHE BBISBJISATH OTJIWYUTENbHBIE NPU3HAKK JKUBBIX CHCTEM, B TOM YHCJIE DPACTEHUH,
KUBOTHBIX U YEJIOBEKA;

7) yMeHHe HCIOJIb30BaTh COOTBETCTBYIOLIME ApIyMEHTBI, OHOJOTHUYECKYI0 TEPMHHOJIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTelbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUUYECKHUX TPYIIIL,

8) yMeHue pemiath OMOIOTUYECKUE 3aaui; BBISBISATh MPUUMHHO-CIEJACTBEHHBIE CBSI3U MEXKIY
UCCIIETyEeMbIMH OMOJIOTHYECKUMH MPOIECCAMU U SIBICHUSIMH; J€JIaTh BBIBOABI M MPOTHO3BI HA
OCHOBAHHU TIOJYYEHHBIX PE3yJIbTATOB;

9) ymeHHe BBIMONHATH Ja0OpaTOpHbIE M MpaKTUYECKHE paboOThI, COOMIOIaTh MpaBuUiia MPH
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

10) ymeHue BBIOBUTATH THUIIOTE3bI, MPOBEPATH HUX OKCIHEPUMEHTAIBHBIMH CpPEICTBAMH,
bopMyHpys 1EeNb UCCIIeI0BaHNs, aHATTM3UPOBATH MOJTyYCHHBIE PE3YyIbTAaThl U JIENaTh BBIBOKI;
11) ymeHnue ydvacTBOBaTb B Yy4eOHO-HCCIIEOBATENBCKOM paboTe Mo OWMONOTHH, 3KOJOTUHU
U MEJUIIMHE, TPOBOJUMOI Ha 0a3e MIKOJbHBIX HAYYHBIX OOLIECTB, U MYyOJIWYHO MPEACTaBIAThH
MOJTy9YCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

12) ymMeHue OleHMBATh ATHYECKHE aCIEKThl COBPEMEHHBIX HMCCIIEOBaHUI B 00JIaCTH OMOIOTHH
U MEIUIMHBI (KIOHMPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAMpaBI€HHOE H3MEHEHUE
reHoMa U CO3/JaHH€e TPAHCTEHHBIX OPIaHU3MOB);

13) ymeHHe OCyIIEeCTBISATh OCO3HAHHBIA BBIOOp Oynyiiel MpoecCHOHANbHON NeATEIbHOCTH
B o0OylacTi OWOJIOTHH, MEIHWIIMHBI, OHOTEXHOJIOTHH, BETEPUHAPHH, CEIIbCKOTO XO3SHCTBA,
NUILEBOM NPOMBIIIJICHHOCTH; YIIyOlsTh TO3HAaBaTeNbHBIH HMHTEpec, HallmpaBiieHHBIH Ha
OCO3HAHHBII BBIOOpP COOTBETCTBYIOIIEH MpodeccMM U MPOAOIDKEHHE OHOJIOrMYECKOro

00pa3oBaHus B yUPESKICHHUIX CPEAHETO TPO(PECCHOHATIEHOTO U BBICIIETO OOpa30BaHMUS.

Copnepxanue yueOHoro npeagmera ouosorus B 10 kiacce
Buonorus xak nayka . CoBpeMeHHass OHOJOrMs — KOMIUIEKCHas Hayka. KpaTkas uctopus
pa3ButTus Ouosioruu. buonornyeckue Hayku U M3ydaeMble MU MpoOIeMbl. 3HaU€HHE OMOJIOTUN

B (DOpPMHUPOBAHUM COBPEMEHHOM eCTEeCTBEHHO-HAy4yHOU KapTuHBI Mupa. IIpodeccun, cBsa3aHHbIe



c Owuosoruedd. 3HaueHHe OHOJOTUM B TMPAKTUUYECKON MAESITEIbHOCTH YEJOBEKa: MEIWLHUHE,
CEJIbCKOM XO3SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBL.
JeMoHcTpanuu
[Toprpetsr: Apucrorens, Teodpact, K. Jluanent, XK. b. Jlamapk, Y. [apsun, VY. I'apseii, I'.
Mennens, B. U. Bepnanckuii, H. . BaBunos, JIx. Yorcon, ®. Kpuk. Tabmumpl 1 CXEMBbI:
«CBs13p OMOJIOTHH C JIpyTMMHU Haykamu», «Cuctema Ouonormueckux Hayk». Tema 2. JKuBble
CHUCTeMBl U UX u3ydeHue . JKHBBIE CHCTEMbI Kak mpenMeT u3ydeHus Oumosyormu. CBoiicTBa
JKUBBIX CHUCTEM: €JMHCTBO XUMHYECKOI0 COCTaBa, IUCKPETHOCTh U IIEJIOCTHOCTD, CI0KHOCTh U
YHOPAIOYEHHOCTh  CTPYKTYPBl, OTKPBITOCTb, CaMOOPIraHM3allUs, CaMOBOCIPOU3BEICHHUE,
pa3paxuMoCTh, U3MEHYHUBOCTh, POCT M pa3BUTHE. YPOBHM OpraHM3alMM KUBBIX CHCTEM:
MOJIEKYJIIPHO-TEHETUYECKUI, OpPraHOUIHO-KJIETOYHBIN, TKaHEBBI, OpraHu3MEHHBIH,
MOMYJSIIIMOHHO-BUIOBOM, 3KOCHCTEMHBIN (OuoreoneHoruueckuit), Omochepusiii. Ilpormeccsl,
MPOUCXOJSAIINEe B KHUBBIX cucTeMax. OCHOBHbIE MNpU3HAKH >KUBOro. JKu3Hb Kak ¢opma
cyliecTBoBaHMs Marepud. Hayku, wu3ywaroniye >KMBbIE CHUCTEMbl Ha pa3HBIX YPOBHSX
opranuzanuu. M3ydeHue »xuBbiX cucreM. DyHaameHTalbHbIEC, INPUKIAIHbIE U ITOMCKOBBIC
Hay4YHbIE UCCIIEOBaHMs B Ouonoruu. MeToipl OMOJOTHYECKUX UCCIICIOBAHMIA.

Krnerounas 6uonorus.
Knerka — cTpyKTypHO-QYHKIHOHATIbHAS €OUHHUIA >XHBOTO. MCTOpUS OTKpPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. 1lIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIC TMOJIOKEHHUSI COBPEMEHHOW KJIETOYHON Teopuu. MeToapl KJIETOYHON OHOJIOTHU:
MHUKpPOCKOIHUS, XpoMaTorpadus, ekrpodopes, METOl MEUEHbIX aTOMOB, TUdepeHIaIbHOe
neHTpudyrupoBanue, KyiabTypa KJIETOK. M3ydeHHe (UKCHPOBAHHBIX KIIETOK. DJIEKTPOHHAs
Mukpockomnus. KonpoxkanbHas Mukpockomnus. ButanbHoe (IpHKU3HEHHOE) U3yUeHUE KIIETOK.
Hemonctpauuu Ioprpersr: P. I'yk, A. Jlesenryk, T. [lIsann, M. lllneiinen, P. Bupxos, K. M.
bap. Tabmuuel u  cxembpl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIH  MHUKPOCKOI.
OO6opynoBaHue: CBETOBOM  MHKPOCKON; MMKpOIpENnaparbl  pacTUTENbHBIX, >KMUBOTHBIX
1 OaKTepuabHbBIX KJIETOK.
JlaGopaTopHble U NpaKTHUECKUE pabOThI
1. JlaGoparopHas pabora «M3ydeHHe CTpPOEHHs CBETOBOI'O MHKPOCKONA W  TEXHUKH
MUKPOCKOIIHPOBAHUS.
[TpakTnueckass pabora «M3ydyeHne MeTOJOB KIETOYHOM Ouosoruu (Xxpomarorpadus,
anekTpodopes, tudpdepenmansHoe eHTpudyruposanue, [1LIP)».

XUMHYECKasi OpraHU3alysl KIETKH
XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPaMUKpPOdJeMEeHThl. Bona u e€ pomnb

B KJIETKE. POJIb BOJBI Kak pAacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUMU KIIETKH,



TEIUIOpEryJIssui. MuHepanbHble BEIECTBA KJIETKH, UX Onosorudeckas posib. Poib kaTHOHOB U
aHUOHOB B KieTke. OpraHnyeckue BeEIECTBA KJIETKU. buonormueckue mnonumepsl. benku.
AMMHOKHUCHOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBod Mouiekyibl. IlepBuuHas cTpykTypa
Oenka, menTuaHas CBA3b. BropuuHas, TpeTuuHas, 4eTBEPTUYHAS CTPYKTyphl. JleHaTypauus.
CgoiictBa OenkoB. Kmaccudukamus OenkoB. buosornueckue (GyHKIUHA OCIKOB. YTJIEBOIBI.
Monocaxapupl, AMCAaxapujpl, OJIMrocaxapuipl M nouucaxapuisl. OOWUN IIaH CTPOEHUs
U QU3UKO-XMMHUYECKHE CBOMCTBA YIJeBOJOB. buonormueckue (yHKIHUU YriaeBOJOB. JIMMHIBL
OOmmit maH cTpoeHHs W (U3UKO-XMMHUYECKHME CBOWCTBa. [ napoduinbHO-ruapodOOHBIE
cBoiictBa. Knaccudpukanus munuaos. Tpurmuuepunasl, ¢Gochoaunuapl, BOCKH, CTEPOHJIBI.
Buonornueckue ¢pynkuun nmunuaoB. OOmue cBoWcTBa OMOTOTHYECKUX MEMOpaH — TEKy4eCTh,
CIIOCOOHOCTh K CaMO3aMbIKaHHIO, MonyrnpoHuaemoctb. Hykneunossie kuciotel. JJHK u PHK.
Crpoenne HykJIeMHOBBIX kuciaoT. Hyxieoruasl. [lpuHumn xommiaementapHoctu. [IpaBuio
Yapradda. Crpykrypa IHK — nBoiiHas cnupanb. MecToHaxoXaeHHE W OHOJIOrMYEecKHe
¢yuknun AHK. JTHK-skcneprusa. Buael PHK. ®ynkunn PHK B kitetke. CTpoeHre MOJIEKYIIbI
AT®. Makposprudeckue cBs3u B Monekyne AT®. buonornueckne ¢yakmumn ATO.
BoccraHoBiieHHbIE TEPEHOCUUKH, UX (PYHKIUHU B KIIETKE.
JlemoHcTparuu
IToprpertsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkusuc, P. ®pankiu.
Huarpammsbl: «PacnpenesieHne XUMUYECKUX 3JIEMEHTOB B HEXKUBOW MpUpoze», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU IPUPOAEY.
Tabnuuel 1 cxemsl:
«Ilepuonnueckas TabauIa XUMHUUECKUX AJIEMEHTOBY, «CTpoeHue MOJIEKybl BOAb», «BemecTBa
B COCTaBE€ OpraHu3MoB», «CTpoeHue MoJieKynbl Oenkay, «CTpyKTypbl O€lIKOBOW MOJIEKYJIbI»,
«CTpoeHue MoJeKysa yrieBoaoBy», «CTpoeHne MOJIEKYN JUMUI0BY», «HyKIenHOBbIE KUCIOTHIY,
«Ctpoenne Monexyiasl ATO».
OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHUE JMJisi MPUTOTOBIEHUS MOCTOSHHBIX
¥ BPEMEHHBIX MHUKPOTIPENapaToB.
JlaGopatopHble U mnpakTHyeckue padoTsl: 1. JlabopaTopHas pabora «OOHapyxeHHe OENKOoB ¢
MIOMOIIBI0 KaUeCTBEHHBIX peakuuit». 2. JlabopaTopHas pabora «lccinenoBaHue HYKIEHHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK Pa3JINYHBIX OPTaHU3MOBY.

Crpoenure U QyHKIINH KJIETKH .
Tunbl kJeToK: dSykKapuoOTHYecKas W Impokapuoruyeckas. CpaBHUTENbHas XapaKTepUCTHKA
KJIETOK JYKAapHOT (pacTUTEIbHOM, JKUBOTHOM, TrpuOHOM). CTpyKTypHO-(QYHKIIMOHAIbHbIE
oOpazoBanusi kjeTku. CrpoeHue U (QYHKIMOHHPOBAHHE OSYKAPUOTHUECKOM  KIIETKU.

[TnasmaTtnueckas wmemOpana (mnasmanemma). CTpykTypa I1a3MaTHYecKO MeMOpaHbI.



TpancnopT BelecTB yepes3 MIa3MaTHIecKyr0 MeMOpaHy: maccuBHbIN (muddy3us, obnerdéHHas
muddy3us, oCMOC), aKTHBHBIM (TpaHCIoOpT Oenkamu-niepeHocuukamu). [lomynpoHuiiaeMocTb
mMeMOpanbl. PaboTa HaTpuii-KanueBoro Hacoca. JHIOIMUTO3: MTMHOIMTO3, (ParouuTo3. DK30LUTO3.
Knerounas crenka. CTpykrypa U (YHKIHH KJICTOYHON CTEHKH pacTeHui, rpudoB. [{uromma3ma.
[Muto3onms. Llutockener. JBwkenue nuroruiazmbl. OpraHoubl KieTkd. OgHOMEMOpaHHBIE
opraHoujibl KJIeTku: sHAomnasmarudeckas cerb (OIIC), anmapar ['onbaxu, JIM30COMBI, HX
cTtpoenue u QyHKIMH. B3anMOCBA3b OAHOMEMOpPAaHHBIX OpraHouaoB KieTku. CTpoeHue
rpaHyJISIpHOTO peThKyiayMa. Mexanusm HampasieHus O0enkoB B JIIC. CuHTE3 pacTBOPUMBIX
O0enkoB. CHHTE3 KICTOYHBIX MeMOpaH. [mankuii (arpaHyJspHBIN) SHIOTUIaA3MATHYCCKUN
perukynym. CekperopHas ¢yHkuus anmapata [onbmku. Moaundukanus OeIKkoB B ammapate
['onbmxu. CoprupoBka OenkoB B annapare ['onpmxu. TpaHcnopt BemecTB B KieTke. Bakyonu
pacTuTenbHbIX KiIeToK. Knerounslii cok. Typrop. I[lonyaBTOHOMHBIE OpraHOMABI KIETKU:
MUTOXOHJIPHH, TUTACTUABI (XJIOPOILIACTHI, XPOMOILIACTHI, JeiikomnacTel). CTpoeHue U (GpyHKUIUU
MUTOXOHApHA © 1iactuf. llpomcxoxnenne MHUTOXOHIpUA u  1actua. CumOuoreHes.
HememOpannbie  opraHoujsl  KIeTKH.  PubGocombl.  [IpoMexyrounble  (priiaMeHTHI.
MuxkpodunamenTsl. MukpoTpyOouku. KineTouyHblid HEHTp. AKTUHOBBIE MHUKPO(PHIAMEHTHI.
Mpimeunbie  kinetkd. OOmas xapakTepucTHKa MHUKpoTpyOouek. CTpoeHue U JABHIKEHUE
pecanyek. Mukporpybouku nutoruiasmel. LleaTpuons. Ctpoenue n GpyHKIHMHM HEMeMOPaHHBIX
opraHouioB kietku. fAnpo. Obonouka sapa, XpOMaTHUH, KapHoIla3Ma, sIIPBIIIKY, UX CTPOEHUE
u ¢yHkuu. SAnepHeiii 6enkoBbiii MaTpukc. [IpocTpaHCTBEHHOE PACIONIOKEHHE XPOMOCOM B
uHTepdaszHOM siApe. DyXpoOMaTHH M TeTepoXpoMaTuH. benku XpoMaTHHa — THCTOHBI.
Junamuka siiepHoi 0005I04KK B MUTO3€. SnmepHbiid TpancnopT. CTpoeHHe MPOKapUOTHUECKOM
kietku. Kinerounast ctenka 6akrepuit. OCOOEHHOCTH CTPOEHUS reTepOTPOPHOM U aBTOTPOPHOIMA
MPOKAPUOTUYECKUX KJIETOK. MecTo U poib MpoKapHoT B OuolieHo3ax. Kierounsie MmemMOpaHsbl,
MEXaHU3MbI PEUENIUN U BHYTPUKIETOYHAS! CUTHAIM3ALUA.

JeMoHCcTpanuu

Tabmunel 1 cxembl: «CTpoeHHE SYKapUOTHUECKON KIETKW», «CTpoeHue >KMBOTHOM KIETKH,
«CTpoeHHE pPACTUTENbHOW KIETKW», «CTpO€HHEe MUTOXOHApUM», «Anpo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOIT, MUKpOMpENapaTbl pacTUTEIbHBIX, KUBOTHBIX KIIETOK;
MHUKpOIIpenaparsl 0aKTepHATbHBIX KIETOK.

JlabopaTopHble U TIpaKTHUYECKHUE PabOTHI

1. JlaGopatopHasi pabora «M3ydeHuWe CTpPOEHUS KIETOK pAa3JIWYHBIX OpPraHU3MOBY». 2.

[IpakTuueckas pabora «M3ydeHue CBOMCTB KJIETOUYHON MemOpaHb». 3. JlabopaTopHas pabora



«MccnenoBanue mia3Moiu3a M JICIUIa3MOJIM3a B PACTUTENBHBIX KieTkax». 4. Ilpakrtuyeckas
pabota «/3ydyeHue IBUKECHUS IIUTOIUIA3MBI B PACTUTEIBHBIX KIETKaX).

OOMeH BellEecTB U MPEBPAILEHNUE YIHEPTUU B KIIETKE .
AccuMUIAIMS UM JUCCUMIIIALUSA — JIB€ CTOPOHBI MeTaboiu3ma. Tumbsl OOMEHa BELIECTB:
aBTOTpPOGHBIH ¥ rereporpodHblid.  Yyactue  KHcCIopoJa B~ OOMEHHBIX  IIpOLEcCax.
OHepreruyeckoe obecriedeHne KiaeTku: mpeBpamenne AT® B 0oOMEHHBIX MpoIEccax.
@epMEHTAaTUBHBIM XapakTep peaklUuid KJIETOYHOTro MeTradonu3Ma. PEepMEHThl, MX CTPOEHUE,
cBoiictBa U MexaHu3M neictBus. Kopepmentsl. Otnnuns (epMEHTOB OT HEOPraHMYECKHX
KaTaJn3aTopoB.  benku-akTUBaTopsl W OEIKU-MHTHOUTOPBI.  3aBUCUMOCTh  CKOPOCTH
(epMEHTATUBHBIX pEAKIU OT pPa3IUYHbIX (akTOpoB. llepBUUHBIA CHHTE3 OpraHMYECKHX
BemiecTB B Kietke. Porocunrte3. Pomb xmoporutactoB B mpouecce ¢orocunte3a. CBeToBas
u TeMHoBas (a3bl. Peakuuu potocunresa. IlponykTuBHOCT poTOCHHTE3a. BausiHue pa3nnyHbIx
(bakTOpoB Ha CKOpPOCTh (hoTOCHHTe3a. 3HaueHue (oTtocuHTe3a. XeMocuHTe3. PazHooOpasue
OpPraHU3MOB-XEMOCHHTETUKOB: HUTPUPUIHPYIOLITHE OaxTepuu, xKele300aKTepuu,
cepoOakTepuu, BOl TOpoAHBbIC OaKTepuu. 3HAYCHHUE XEMOCHHTE3a. AHa’pOOHBIE OPTraHU3MBI.
Bunsl Opoxenus. IIpogykTel Opo’keHUs M UX HCIOJIb30BAHUE 4YEJIOBEKOM. AHa’poOHbIE
MUKpPOOPTaHU3Mbl KaK OOBEKThl OWOTEXHOJNOTMHM U BO30yauTenu Oone3Hei. AspoOHbIE
OpraHu3Mbl. JTambl dSHepretudeckoro oOmena. IlogroroBurenpHbid 3Tam. [nukomm3z —
0OECKUCIIOPOAHOE pAaCIICIJICHUE TJIIOKO3bl. bHOJOrM4yeckoe OKHCIEHHE, WIH KJIETOYHOE
nblxaHue. Poinb MHUTOXOHIpUH B Ipoueccax OMOJIOTMYECKOro okuciaeHusd. llukianueckue
peakuuu. OxucnutenbHoe (GochopuiimpoBanre. JHeprus MEMOPaHHOTO I'paJMeHTa MPOTOHOB.
Cunre3 AT®: pabora nmpotoHHoi AT®d-cunraszsl. [IpeumymecTBa a’poOHOTO TyTH OOMEHa
Be! /1ecTB nepe aHa3poOHbIM. DPPEKTUBHOCTh SHEPTETUUECKOT0 0OMEHa.
JemMoHcTpanuu
IToprpersr: JIxk. Ilpuctiu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuem.
Tabmuubslt u  cxembl: «DoTocHUHTE3», «DHEpreTuyeckuii oOMmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCUHTE3», « IHEPreTUYECKH 0OMEeH».
OO6opynoBaHue: CBETOBOH MMKpPOCKOI; 00OpYyJIOBaHHWE MJsi MPUTOTOBIEHHUS IMOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.
JlaboparopHble U mpakTHueckue padbotsl 1. JlaboparopHas pabora «/3yueHne kaTanuTHYeCKOn
aKTUBHOCTH (epMEHTOB (Ha NpuMepe amuia3bl WM KaTajaswl)». 2. JlaGopaTtophas pabota
«M3yuenne (QepMEeHTATUBHOIO pACIICIUIEHUSI IEepPOKCHIA BOAOPOAAa B  PACTUTENBHBIX H
JKUBOTHBIX KieTtkax». 3. JlabopatopHas pabora «CpaBHeHue TmporeccoB (OTOCHHTE3a M

xeMmocuHTe3a». 4. JlabopatopHas pabora «CpaBHEHHE MPOIIECCOB OPOKECHHS M TBIXAHUS»



Hacnencrennas umnpopmanus u peanusanus e€ B KieTke. Peakuuu MaTpUYHOTO
cuHTe3a. IIpUHLIMI KOMIUIEMEHTApHOCTM B peakUMAX MaTpPUYHOrOo CHHTe3a. Peanmuzanus
HaCNe/JICTBEHHON uHpopMmauuu. ['eHeTHyeckuii Kox, ero cBoicTBa. TpaHCKpUIIMSI —
MaTpUYHbBIN CHUHTE3 PHK. [IpuHIUTIBI TPAHCKPHUIILINU: KOMIIJIEMEHTapHOCTb,
aHTUNAPAIUICIBHOCTh, aCUMMETPUYHOCTh. Co3peBanue Marpuunbix PHK B sykapuornueckoit
kieTke. Tpancnsanus u e€ stansl. Yyactue TpancnopTHeix PHK B GuocunTese Oenka. YcioBus
Oouocunreza Oenka. KomupoBanme amuHOKuCIOT. Pombp pubGocom B OmocuHTe3e Oenka.
CoBpeMeHHbIE MPEJICTABIECHUS O CTPOCHMHM TeHOB. OpraHuszanus IeéHOMa y HPOKapuUoOT U
JYKapuoT. Perynsius akTUBHOCTH TeHOB Yy mpokapuorT. ['mmote3a omepona (P. XKakoo, XK.
Mano). MonekynsipHble MEXaHH3MBbl SKCIIPECCHU T'€HOB Yy JYKapuoT. Perynsmus oOMEHHBIX
nporeccoB B KieTke. Kierounelii romeocras. Bupycel — HekieTouHble (QOPMBI KU3HU
u oonuratHele mapasuThl. CTpoeHHE TMPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB,
Oaxrepuodaros. Xuznennsnii nukn JJHK-cogepxkamux Bupycos, PHK-coxepxkamux Bupycos,
OakrepuodaroB. OOpaTHasi TpaHCKPWIILUS, peBepTaza, WHTErpaza. BupycHple 3aboneBaHus
YelioBeKa, JKUBOTHBIX, pactenuit. CIINJ, comuanbHbie W MEAMIIMHCKUE MPOOJIEMBI.
buonndopmaruka: wuHTerpanus u aHanu3 OoJbIIKUX MaccuBOB («bigdata») CTPYKTypHBIX
Ononoruyeckux naHHbIX. HaHoTexHomormu B Owuonoruu U Meaunuse. [Iporpammupyembie
(GyHKIIUN OEIKOB.

Hemonctpanuu [Hoprpetsi: H. K.Konbuos, [I. 1. MBanoBCKkHil.

Tabmumet u cxembl: «buocunre3 Oenka», «l'eHeTuueckuit kom», «Bupyco»,
«baxTtepuodarm».

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHUE JJIsl IPUTOTOBJICHUS MOCTOSHHBIX
U BpEMEHHBIX MUKporpenapaToB. JlabopaTopHble U mpakTudeckue paboTsl I[IpakThueckas
pabota «Co3aHne MOJeNIu BUPYCay.

KuzHeHHbll 1K Ki1eTkd. KineTouHsldl UKy, ero mepuoabl u peryisaius. Uatepdasa
1 MuT03. OCOOEHHOCTH TPOIIECCOB, TpoTeKaronux B UHTepdaze. [loaroroBka KIETKH K
nenenuto. [lpecuHTeTnyeckuii (MOCTMUTOTHYECKUN), CHUHTETHYECKUNA U MOCTCUHTETUYECKHI
(mpemuToTHYecKkHil) nepuonsl uHTepdaszbpl. Marpuunslii cuHtes JHK — permukanms.
[Mpunuuner  pemukamuu  JIHK:  xommemMeHTapHOCTb, MOJIYKOHCEPBATUBHBIM  CHHTE3,
antunapawienbHoct. Mexanusm permukanun  JIHK. Xpomocombl. CtpoeHne Xpomocom.
XPpOMOCOMHBII Ha0Op KJIETKH — KapUOTHUIM. JIMIJIOUIHBIM U TaluIOWAHbIN HaOOphl XPOMOCOM.
['omonornunsle xpomocomsl. IlomoBele xpomocomsl. Jlenenue knetkn — wmuto3. Craauu
MUTO3a M MpoUCXoJduMe B HUX mnpouecchl. KapunoknHes m nuTokuHe3. buonormueckoe
3HaYeHHe MUTO3a. Peryisiuss MUTOTUYECKOro Iukia kieTkd. [Iporpammupyemast kiaeTo4yHas

rubens — anonto3. KiierouHoe s1po, XpoMOCOMbI, (yHKIIHMOHAIbHAsI T€eHOMHUKA. MeXxaHU3Mbl



nponudepanun, nuddepeHITUpPoBKH, cTrapeHuss u rubenn kimetok. «l{udposas kmerkay —
O6nonH(pOpMaTHUECKUEe MOAETH (PYHKIIMOHUPOBAHUS KIICTKH.

JlemoHCTpanuu

Tabmumpl u cxembl: «KU3HEHHBIA LUK KIETKH», «Muto3», «CTpoeHue XpoMOoCcoM»,
«Pemmukanms JJTHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOM; MUKporpemnapaTsl: «MuTo3 B KileTKax KOpelika
JTyKay.

JlaGopaTopHuble W mnpakTudeckue pabotel 1. JlaGoparopnas pabora «M3ydueHue
XpPOMOCOM Ha rOTOBBIX MHUKpoIrpenaparax». 2. Jlaboparopnas pabora «Habmonenue MuTo3a B
KJIETKaX KOHYMKA KOPEIKa JTyKa (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB . bruosornyeckoe pazHooOpa3ue OPraHu3MOB.
OpnHOKIIETOUHBIE, KOJOHUAJIbHBIC, MHOTOKJIETOUYHbIE M  MHOTOTKAHEBBIE  OPraHHU3MBIL.
Oco0eHHOCTH CTPOEHUS M KU3HECATEIbHOCTH OJHOKIIETOYHBIX OPraHu3MOB. baktepun, apxeu,
OJIHOKJICTOYHBbIE TPHUOBI, OJHOKIETOYHBIC BOJOPOCIH, Jpyrue MpOoTUCTHL. KojgoHuaibHbIE
opraHu3Mbl. B3auMOCBs3b 4acTeii MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl W CUCTEMBI
opranoB. Opranu3Mm kak eauHoe nenoe. ['omeocrta3. Tkanu pactenuif. TuUnbl pacTUTENBHBIX
TKaHel: oOpa3zoBaTelibHAsA, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MexaHuueckas. OcoOeHHOCTH
CTpocHHS, (YHKIWA ¥ paACIOJOKEHUS TKaHed B oOpraHax pacTeHHWid. BereraTwBHBIC
Y TeHepaTuBHbIE oOpraHbl pacteHuid. Kapkac pacrenuil. TpaHCIIOPTHBIE CUCTEMBI PAaCTECHM.
Brinenenue y pacrenuii. Cucremaruka pacreHuit. Otaensl pactenuil. MHOrooopasue HHU3IIMX
pactenuii. Kpacuble, Bypeie, 3enensie, XapoBble Bomopociau. OTAenbl BBICIIMX PACTEHUM:
BBICIIIME CTIOPOBBIC U BBICIITIHE ceMEHHbIE . MoxoBuaHbIe, [lanmopoTHUKOBUAHBIE, XBOIIEBUIHBIC,

Hemonctpanun Tabmuibl U cxeMbl: «OTHOKJIETOYHBIE BOJAOPOCINY, «MHOTOKIETOUHBIE
Bogopociny, «baktepun», «lIpocreiimme», «OpraHbl UIBETKOBBIX pacTeHui», «TkaHu
pactenuii», «KopueBble cuctembl», «CTpoeHHe cTebns», «CTpoeHHe JTHCTOBOM IUIACTUHKHY,
«Cxema muTaHus pacTeHUN»,

O6opynoBaHue: CBETOBOM  MHKPOCKOIl, MHUKpOIpenaparbl TKaHEW; pPaKOBUHBI
MOJUTIOCKOB; KUBBIE IK3eMIUISIPbl KOMHATHBIX PACTEHHI; TepOapuu pacTeHui pa3HbIX OTAETIOBIL;
o0opymoBaHue Ui JEMOHCTpalldd T[OYBEHHOTO Y  BO3AYIIHOTO TMHUTAaHUS PACTEHUH,
JlaGopaTopHbie U TMpaKTHYECKUE PaOOTHI

1. JlaGopatopHast paborta «M3ydeHue TkaHed pacteHmit».. 2JlaGoparopHas pabota
«3y4yeHne OpraHoB IBETKOBOT'O PACTEHUS».

PasmHOXeHUE U pa3zBUTHE OPraHU3MOB . DOPMBI Pa3MHOKEHHUSI OPTAaHU3MOB: OECIIoIoe

¥ mosioBoe. Bumbl 06ecrmosioro  pa3MHOXKEHUS: IMOYKOBAaHUE, CIIOPYIISIMs, BET€TaTUBHOE

pasMHOXKeHue, (pparmenTanus, kionupoanue. [lomoBoe pazmuoxenue. [1ooBbie KIETKH, WA



rametsl. Meito3. Craguu merno3za. Melo3 — OCHOBa TOJIOBOrO pasMHOxeHus. IloBenenue
xpoMocoM B Meiio3e. Kpoccunrosep. buonornueckuid cMbici Meio3a M IOJOBOTrO IIpolEcca.
Meiio3 B KU3HEHHOM LMKIJIE OpPraHu3MoOB. ['amMeTroreHe3 y JKHMBOTHBIX. IloyOBBIE Kese3bl.
OOpa3zoBaHue U pa3BUTHE IOJIOBBIX KieTOK. CrepmartoreHe3 M ooreHes. CTpoeHHE IOJIOBBIX
k1eToK. OIuI010TBOpEHNE U 3MOPHUOHAIBHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorene3. HauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3).
OMOpuoNorusi — HayKa O Pa3BUTUM 3apojsliieid. Mopdorenes — riaBHas npobiema
smOpuonoruu. Konnenuus mopdoreHoB u  monenu MopgoreHesa. Craauum sMOpHOreHesa
KUBOTHBIX (Ha NpHUMepe JaHLETHHKA). XapakTepHble 4epThl ApoOieHus. Tumsl ApoOsIeHUs.
JlerepMUHUpPOBAaHHOE U HelEPMUHUPOBaHHOE Apobienue. [lonsarue sMOpHOHATBHON peryIsaIiu
(IOBTOpEHNE), YHUBEPCAIBHOCTD 3TOTO SIBJICHUA. 3aKJIalKa OPraHOB U TKaHEW U3 3apOJbILIEBBIX
JUCTKOB. B3auMHOE BIMsHME YacTell pa3BUBAIOLIETOCs 3apOJbllla. 3akKJaJKa IUIaHA CTPOCHHUS
KMBOTHOTO KaK pe3yJbTaT UEPAPXUUYECKUX B3aMMOAEHCTBUM IreHOB. DMOPHOHAIbHAS WHAYKIUSA
U 3apojplllieBbli opraHuzarop. Perenepanus. BrausHue Ha 5MOpHOHaNbHOE pa3BUTHE
pasnUYHBIX  (QaKTOpOB OKpyxkawmeld cpenbl. IloctaomOpuoHanbHbll  mepuoa. [Ipsmoe
U Hempsimoe  pas3BuTHe. Pa3Butue ¢ meramopdo3oM y 6E€CIIO3BOHOYHBIX U MO3BOHOYHBIX
JKUBOTHBIX. bHonornueckoe 3HaueHHE NPSIMOIO M HENPSMOIO PAa3BUTHS, UX PACIPOCTPAHEHHE
B nipupoje. Tunsl pocta ;kUBOTHBIX. DAaKTOPHI PETyISLUUU POCTA )KUBOTHBIX U uenoBeka. Ctaauu
NOCTAMOPHUOHAJIBHOTO DPA3BUTHUSL y KUBOTHBIX M uyesoBeka. [lepuojpl OHTOreHesa dYesloBeKa.
CrapeHue M cMepTb Kak OHOJIOTHYECKHE Mpolecchl. PasMHOXKEHHE M pa3BUTHE pacTEHUI.
['ametoput u cnopodur. Meio3 B KHM3HEHHOM IMKiIe pacTeHuil. OOpazoBaHHMe CHIOp B
npouecce merosa. ['amerorenes y pacteHuil. OIIOJOTBOPEHHE UM PA3BUTHE PACTUTENBHBIX
OopraHu3MoB. J[BOHHOE OIJIOJOTBOPEHHE y LBETKOBBIX pacTeHuil. OOpa3oBaHuEe U pa3BUTHE
ceMeHU. MexaHu3Mbl PETyJIsIUU OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

Hemonctpannu [Toprperst: C. I'. HaBamun, X. [lIneman.

TaOmuipl 1 cxembl: «BereratuBHOe pa3MHOKEHHE», « TUIBI OECTIONOr0 pa3sMHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHANb», «Pa3MHOXKeHHE JBIVIEHB», «Pa3MHOXEHUE THIPBDY,
«Melio3», «Xpomocombl», «l'amerorene3», «CTpoeHHE SHIEKIETKH M CIIEpMATO30UIay,
«OCcHOBHBIE CTaguu OHTOreHesa», «lIpsMoe u HempsMoe pas3BuTHe», «Pa3BuTHE MaNCKOro
Kykay, «PazButue capanum», «Pa3BuTue JArymkn», «/[BOMHOE OMIIOAOTBOPEHNE Yy LBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OJHOAOJIbHBIX U ABYJIOJBHBIX pacTeHHil», «KU3HEHHBIH LHKII
Mxa», «OKU3HEHHBII UK NanOpOTHUKAY, «OKM3HEHHBIN LIUKII COCHBD).

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI;  MHKpOINpemnaparbl  SHIEKIETOK U

CIIEpMaToO30MJ0B; MOJC/Ib ((I/IH)II/IBI/I)IyaJ'IBHOG Pa3BUTHUC JTAHLICTHUKA)).



JlaGopaTopHble U mpakTHueckue padotsl 1. JJaboparopras padota «M3ydenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX MHKpompenaparax». 2. Ilpaktuyeckas pabGora «BwvisiBieHue
IPU3HAKOB CXOJCTBA 3apOJbIIIEH 4YeNOoBEKAa U JPYTMX IIO3BOHOYHBIX JKUBOTHBIX». 3.
JlaboparopHas pabota «CTpoeHre OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUN».

['eneTnka — Hayka O HaCJIEACTBEHHOCTM M H3MEHYMBOCTH OpranusmoB. Mcropus
CTaHOBJICHUS M pa3BUTHUA TI'€HETUKM Kak Hayku. Paborer I'. Mengensa, I'. e Ppuza, T.
Moprana. Ponb oredecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Paborsr H. K. Kombiosa,
H. U. BaBuiioBa, A. H. benozepckoro, 0. A. ®unumnuenko. OCHOBHbIE T€HETUYECKUE TTOHSATHUS
U CUMBOJBL. ['OMOJOrMYHBIE XPOMOCOMBI, AJUICJIbHBIE T'€HBI, aJbTEPHATUBHBIC MPU3HAKH,
JIOMUHAHTHBIA U PEIECCUBHBIA MPU3HAK, TOMO3UIOTa, F€TEPO3UTOTa, YUCTAsl JIMHUS, THOPHUIBI,
reHotun, (enorun. OCHOBHBIE METOJbl TEHETUKH: THOPUAOJIOTUYECKUN, LUTOIOTMYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKUI.

Hemounctpanuu Iloptpersr: I'. Menaens, I'. Jle @pus, T. Mopran, H. K. Konsios, H. W.
Basuiios, A. H. benozepckuii, 0. A. ®ununueHko.

Tabmuubl 1 cxembl: «MeToibl TeHeTUKN», «CXeMbl CKpeluBanus». JlabopaTtopHbsie u
npakTuueckue pabotel JlabopatopHas pabora «J/lpo3oduna kak OOBEKT TI€HETHYECKHUX
UCCIIE0BAHUIN».

3aKOHOMEPHOCTH HacleCTBEHHOCTU. MoHornbpuaHoe ckpeunuanue. llepBbiil 3akoH
Mengenss — 3akoH eauHOOOpa3usi THOPUIOB MEPBOro MokoyieHus. [IpaBuiio JOMHUHUPOBAHUS.
Bropoii 3akoH Menzaensa — 3aKOH pacllelyieHuss NpU3HAKoB. LlUTojmornyeckue OCHOBBI
MOHOTHOPUAHOTO CKpelMBaHus. ['Mmore3a YUCTOTHI ramer. AHalIU3MpYIOlee CKpelMBaHUeE.
IIpoMexXyTOUHBIN XapakTep HacienoBaHMs. PacuiernieHne NPU3HAKOB IIPU  HENOJIHOM
noMuHupoBaHuM. JlurubpunHoe ckpemuBaHue. Tpetuil 3akoH MenHnens —  3akoH
HE3aBUCHMOIO  HaclieloBaHWs  NpU3HAaKoOB. lluTosornyeckre OCHOBBI  JAUTHOPHIHOTO
ckpeuBanud. CueruieHHoe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuemnieHHOe
HacJIeJOBaHUE TEHOB, HApyLIEHUE CLEIUIEHUS MeXAy TIeHaMH. XPOMOCOMHasi TEOpHs
HaCJIEICTBEHHOCTHU. ['eHeTnka mnona. XpoMOCOMHBI MEXaHHU3M OIpeAeseHHs Mojia. AyTOCOMBI
Y TI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIN M rereporaMeTHblii mon. ['eHernyeckas CTpykTypa
IOJIOBBIX XpomocoM. HacnenoBanue nNpHU3HAKOB, CLEIUIEHHBIX C MOJIOM. ['eHOoTMI Kak
nenoctHas cucrema. I[limeioTponusi — MHOXKECTBEHHOE JEMCTBHE T'eHAa. MHOKXECTBEHHBIN
alenusM. BsaumopeiicTBue HeamsieNnbHBIX TE€HOB. B3ammoneicTBuE HealIeNnbHBIX T'€HOB.
Komnnemenraprocts. Onucrtas. [lommmepus. I'eHeTmdyeckuil KOHTPOJb pa3BUTHSA PACTEHUH,
KUBOTHBIX M 4YeNOBEeKa, a Takke (PU3MOJIOTMYECKUX IPOIIECCOB, MOBEJCHUSAN KOIHUTHUBHBIX
¢byHknuil. ['eHeTHueckne acmeKThl KOHTPOJS U U3MEHEHUs HacleACTBEHHONW WHGOpMaluu

B ITOKOJICHUAX KJICTOK 1 OpPraHU3MOB.



Hemonctpanuu [loprpersr: I'. Menaens, T. Mopran. Tabnuier u cxembl: «llepBbrii u
BTOpOil 3akoHbl MeHnnensa», «Tpetuil 3akoH MeHnens», «AHaIU3UPYIOLIEE CKpELIMBaHUEY,
«Henonnoe nomuuupoBanue», «CLEIUIGHHOE HACIEJOBAHUWE MPHU3HAKOB Y APO30(UIBD),
«l'enetuka mnomnay», «Kapuotun uenosekay, «Kapuotun apozoduibly, «Kapuotum nruub»,
«MHOXeCTBeHHBIH auienu3m», «B3aumopeiictBue reHOB». OOopymoBaHHE: MOJETb IS
JIEMOHCTpAallMd 3aKOHOB €IUHO00pa3ust THOPHIOB MEPBOTO IMOKOJEHHS W  PacIICTUICHHS
IIPU3HAKOB; MOJEIb Ul JEMOHCTPALlMM 3aKOHa HE3aBUCHMOIO HACJIECIOBAaHMS IPU3HAKOB;
MOJEJIb I JIEMOHCTpalUU CLEIUIEHHOIO HACJENOBaHUsl IMPU3HAKOB; CBETOBOM MHUKPOCKOIL,
MuKpornpenapar: «/Ipozodumnay.

Jlaboparopubie u mpaktudeckue padorel 1. IlpakTudeckas paborta «M3yueHue
pe3ysbTaTOB MOHOTMOPHUIHOTO CKpeuiuBaHus Yy apo3oduisl». 2. [Ipaktuueckas pabota
«M3yueHne pe3ynbTaToB AUTUOPUIHOTO CKPEIIUBAHUS Y JTPO30(DUITBIY.

3aKOHOMEPHOCTU U3MEHUYHUBOCTH.

B3anmopelictBie reHotuna u cpensl npu ¢GopmupoBaHun (eHoruna. M3MEeHYHMBOCTH
npu3HakoB. KadecTBeHHble W KOJIMYECTBEHHBIC INPHU3HAKWM. Buabl HM3MEHYMBOCTH:
HEHACIIEJICTBEHHAs] W HAcIeACTBeHHas. MoaudukalmoHHas W3MEHYUBOCTb. Ponb cpeasl B
dbopMupoBaHuy MOAU(PHUKAIIMOHHON H3MeHUnBOCTH. Hopma peakuuu npusHaka. BapuaoHHbIit
psan u BapuanuonHas kpuBas (B. Moranncen). CpoiicTtBa MOAM(DUKALIMOHHOW H3MEHYHBOCTH.
I'enotunuueckass u3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKOW  W3MEHUYMBOCTH. Bumisbl
TEHOTUIIMYECKOW  HM3MEHYMBOCTH:  KOMOMHATHBHas,  MyrTauuoHHas.  KomOuHaTuBHas
M3MEHYUBOCTh. Mel03 U MOJIOBOM Mpoliecc — OCHOBa KOMOMHATUBHON M3MEHYHBOCTU. Poib
KOMOMHATHBHOM M3MEHUMBOCTH B CO3JaHMM T'€HETUYECKOT0 pa3HOOOpasus B Ipelenax OAHOIO
BHJa. MyTranMoOHHas W3MEHYMBOCTb. BHABI MyTanMii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CnoHTaHHBIE W HHIYLUUPOBAHHBIE MyTalUMU. SIIepHbIE W LUTOIUIA3MATUYECKUE MYTALHH.
ComaTtnueckue ¥ NOJ0BblE MyTauud. [IpuunMHBI BO3HUKHOBEHUS MyTauuid. MyTareHsl U HX
BJIMSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTHYECKHUX
panoB B HacineactBeHHOM u3meHuuBoctH (H. W. BaBunon). BHesnepHas M3MEHUMBOCTH U
HACJIC/ICTBEHHOCTb. JIUI€HETHKAa U SMHUICHOMHKA, pPOJIb AIUICHETHYECKUX (PaKTOpoB B
HacJIeIOBaHUM U M3MEHYMBOCTH (DEHOTUITMUECKUX MTPU3HAKOB Y OPTaHU3MOB.

Hemonctpanuu [loptpetst: I'. Jle @pus, B. Uoranucen, H. 1. BaBunos. Tabmumsl u
cxembl: «Bunpl usmeHunBocTH», «MoaudukauroHHas H3MEHUYUBOCTHY, «KomOuHaTHBHAS
U3MEHYMBOCTbY», «Meio3», «OmnonoTBopeHue», «l'eHeTHueckue 3a00JEBaHUSI YEIOBEKay,
«Bunel myranmiiy. O6opynoBaHue: KUBble U TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTEHMIA;
pucyHkH (poTorpadun) >KUBOTHBIX C Pa3IMYHBIMH BHJIaMU U3MEHYUBOCTH.

JlaGopaTopHble U MpaKTHYECKUE padoThI 1.



JlabopatopHnass  pabora «lMcciaenoBaHue — 3aKOHOMEpHOCTEH — MOIU(DHUKAIMOHHOMN
M3MEHUYUBOCTHU. [locTpoeHre BapuallMOHHOTO psAJla U BapUallMOHHOM KpuBoii». 2. [IpakTnueckas
pabota «MyTtanuu y Apo30Quisl (Ha TOTOBBIX MUKpPOIpEnapaTax)y..

I'enetuka uyenoseka . Kapuorun yenoeka. MexayHapoaHas nmporpamma HUCCIeAOBaHUS
reHoMa uesnoBeka. MeToabl M3ydeHUs TeHETHKU YeJIOBEKa: I'€HeaJOrM4ecKHil, OJU3HELOBBI,
UUTOT€HETUYECKHUI, MOIMYJISIUUOHHO-CTATUCTUYECKU N, MOJIEKYJIIPHO-T€HETHYECKHUA.
CoBpeMEHHOE OIpeeeHUE T€HOTHUIIA: IOJHOTEHOMHOE CEKBEHHUPOBAaHUE, I€HOTUIIMPOBAHUE,
B ToM uucie c nomoimbto [1[P-ananusza. HacnenctBennsie 3aboneBanusi yenoBeka. |'eHHbIE
U XpOMOCOMHBIE 0OJIe3HH uesoBeka. boyie3HM ¢ HacieICTBEHHOM MpelpacloioKeHHOCTHIO.
3HaueHNEe MEAUIIMHCKOW T'€HETHKU B TPEJOTBPAIICHUN U JICYCHUH T'eHETHYEeCKUX 3a00JIeBaHUI
yenoBeka. Meauko-reHeTuueckoe  KoHcynbTupoBaHue. CrTBosoBble  KieTkd. IloHsaTue
«TEHETHYECKOTO Tpy3a». OJTUYECKHE acCHeKThl HCCIEeNOBaHU B 00JIACTH peJaKkTUPOBAHUS
FeHOMa U CTBOJIOBBIX KIJIETOK. ['eHeTmueckue (akToOphl MOBBIIMIEHHOW YyBCTBHUTEIHLHOCTU
yenolJBeKa K PU3NIECKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYXKaromei cpensl. [ eHeTnueckas
IIPEIPacIONOKEHHOCTh YEJIOBEKA K IaTOJIOTHUSM.

Hemonctpauuu Tabmunpl u cxembl: «Kapuotun uenoBeka», «MeToapl U3ydeHUs
TeHETUKH YeoBeKay, «[ eHeTnyeckue 3a00JeBaHuUs YETIOBEKa.

Jlabopatopubie u mpakTmueckue pabotbl Ilpaktmueckas pabora «CocraBieHue
Y aHAJIA3 POJIOCIOBHOMN.

Cenekiusi OpraHu3MOB.

Cenekiusi U CeNbCKOXO35MCTBEHHbIE HAYKU. 3apOKJICHHUE CEJIEKIIMU U JOMECTHKALIUH.
VYuyenne H. WM. BaBunoBa o LleHTpax NpOUCXOXAEHHS U MHOTooOpasusi KyJIbTYPHBIX
pactenuii. Poib cenekuuu B CO3/1aHUU COPTOB pacTEHUN M TOpoJ KUBOTHBIX. CopT, mopoja,
mTamMM. 3aKOH TOMOJIOTHUECKUX PSAOB B HaclencTBeHHOW n3MenunBoctu H. M. BaBunosa, ero
3HauUEHUE JJIs CEeJCKIIMOHHON paboThl. MeTo bl celneKIMOHHON paboThl. VIckycCcTBEeHHBINH O0TOOD:
MAaCCOBBI W MHAWBHIyaTbHBIN. Dramnsl  KOMOMHAIIMOHHOM  CEJIEKIIMH. HcnriTtanue
MPOU3BOJUTENEH MO MOTOMCTBY. OTOODP 1O TE€HOTHUITY C TTIOMOIIBIO OLIEHKU (DEHOTHUITa TTOTOMCTBA
u oTbop mo reHotuny c¢ mnomoinsio aHanuza JIHK. MckyccTBeHHBIM MyTareHe3 Kak METO[
CEJICKIIMOHHOM paboThl. PagnialinoHHBIN UM XUMUYECKUN MyTareHe3 Kak MCTOYHUK MyTalui y
KyJIbTypHBIX (OopM opraHu3moB. lcmonp3oBaHWE€ TEHOMHOTO PEIAKTUPOBAHUS U METO/OB
pekomOuHanTHbIX JIHK mms momydeHust mcxomHoro martepuwana mis cenekiuu. [lomyuenue
MOJUIUIONZOB. BHyTpuBHIoBas THOpuAM3anus. bBIM3KOPOJACTBEHHOE CKpEIIMBaHHUE, WU
uHOpuIMHT. HepoacTBeHHOE CKpelMBaHWE, WM ayTOPUIUHT. ['eTepo3uc W ero MPHYMHBL.
Otnanéanas rubpunmzamus. [Ipeomonenue Oecrionus MEXBUIOBBIX THOPHAOB. JlocTHxkeHUS

CEJEeKIMH pACTEHHMH M KUBOTHBIX. COXpaHEHHWE W H3yYEHHE TEHETUYECKHX peCcypcoB



KyJbTYpPHBIX PAcTeHUH M UX [UKUX pOAUYEH M CO3[JaHMs HOBBIX COPTOB M rMOpHJIIOB
CEIbCKOXO3SMCTBEHHBIX KYIbTYp. V3ydeHue, COXpaHEHME U YIPABJICHUE TI'€HETUYECKUMU
pecypcaMH  CEJIbCKOXO3SIMCTBEHHBIX Y IIPOMBICIIOBBIX  JKMBOTHBIX B LEIAX  YJIYYIICHHS
CYLIECTBYIOIIIUX M CO3JaHUS HOBBIX IIOPOJ, JIMHUM M KPOCCOB C IPUMEHEHHEM TEXHOJIOTHU
BBICOKOITPOU3BOIUTEIIBEHOTO TCHOTUIIUPOBAHUS, TOYHOT'O (beHoTUnMpOoBaHUs,
OMOMH(OPMALIMOHHBIX U IU(PPOBBIX TEXHOJIOTHH.

JlemoHCTpanuu

[Toptpetsi: H. . BaBuiios, 1. B. Muuypuun, M. ®@. UBaunos, I'. JI. Kapneuenko, b. JI.
ActaypoB. Tabmunsl u cxembl: «LleHTpbl NPOMCXOXKAEHUS M MHOTrooOpasus KyJbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PAJOB B HACJIEICTBEHHOM H3MEHUYMBOCTH», «MeTombl
cenexkuuny, «Otnanénnas rudpuamzanusy, «MyrtareHe3y». JlaboparopHble M MPaKTUYECKHE
paboThI

JlaGopatopHas paboTta «/3yuyeHHe COPTOB KyJIbTYPHBIX PaCTEHUI U IOPOJ TOMALIHUX
KUBOTHBIX». 2. Jlaboparopnass pabGorta «l3yueHne METOJOB CEIEKUUU pacTeHui». 3.
[Tpaktuyeckas padora «[IpuBuBKa pacTeHUII».

buorexHonorus  u cuHTeTMdeckas  Ouonorus.  OOBEKTbI, HCIOJIb3yEeMble B
OMOTEXHOJIOIMH, — KJIETOUYHbIE U TKAaHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MbI; UX XapaKTEPUCTHUKA.
TpaguunonHass OMOTEXHOJNOTHA: XJIeOONEUeHHe, MOJIYYCHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOMenue. Mukpoobuonorndyeckuii cuHTe3. OOBEKTH MHKPOOHMOJIOTHUECKUX TEXHOJIOTHA.
[TpousBoscTBO O€iKa, aMUHOKUCIOT M BUTaMMHOB. Co3JjaHME TEXHOJIOTUH U MHCTPYMEHTOB
LEJICHANIPABIICHHOIO M3MEHEHUs U  KOHCTPYHPOBAaHUA TI€HOMOB C  LEIBIO IOIYYEHUS
OpPraHM3MOB M  HUX KOMIIOHEHTOB, COJEP)KAIIMX HE BCTPEYAIOUIMECH B  NPHUPOJE
OuocunTeTnueckue nytu. Kiierounas wumHxeHepus. MeTon KynbTypbl KIETOK U TKaHEM.
Comarnveckas rubpuamnzanus. [lomyyeHre MOHOKIOHAJIBHBIX aHTUTEN. lcrmonb3oBaHue
MOHOKJIOHAJIBHBIX U IOJUKJIOHAJIBHBIX AHTUTEN B MeEIUIMHE. PEKOHCTPYKLHS SIMLEKIETOK U
KJIOHUPOBAHUE KXUBOTHBIX. MeTO/ TpPAaHCIUIAHTALUU AP KIETOK. TEeXHOJOTHH O30POBIICHHUS,
KYJIbTUBHPOBAHUS W MHUKPOKJIOHAIBHOIO Pa3MHOXEHUS CEINbCKOXO3SMCTBEHHBIX KYJIBTYP.
XpoMOCOMHAss U TE€HHass HMHKEHepus. VICKyCCTBEHHBI CHUHTE3 T'€Ha M KOHCTPYMPOBAaHHE
pexoMmOuHanTHBIX [IHK. Co3naHue TpaHCT€HHBIX OpraHu3MOB. JOCTH)KEHUS M MEPCIEKTUBBI
XPOMOCOMHOM ¥ T'€HHOM HWHXEHEpUU. OKOJIOTUYECKHUE U dTUYECKHE MpOoOJIeMbl Te€HHOU
umkeHepun. Menuiuackue OuoTtexHosnoruu. [loctreHomnHas mmdposas Mmemununa. [ILP-
JIMarHOCTUKA. MeTaOoJIOMHBIM aHanu3, TeHOLEHTPUUYECKUM aHaliu3 MpOoTeoMa 4YeJIoBeKa JUis
OLICHKH COCTOSIHMSI €0 370poBbsi. Mcmonbp3oBaHue CTBOJOBBIX KiIE€TOK. Co3JaHME BEKTOPHBIX

BaKIIMH C IeNbl0 oOecreyeHus: KOMOMHHpOBaHHOW 3amuThl oT Bo3Oynuteneir OPBU,



YCTaHOBJICHHE MOJEKYJISApHBIX MexaHu3MoB ¢yHkiuonupoanus PHK-comepkamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMAaCHBIE 3a00JI€BaHUS YEIOBEKA M KUBOTHBIX.

Hemonctpaunn Tabmumsl u cxembl:  «/cronp30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIJICHHOM — MPOU3BOJCTBe», «KieTouHas uHxkeHepus», «['€HHas  HHKEHEPUs».
JlaGopaTopHble ® mpakTHueckue padboTel JlaboparopHas pabora «M3ydeHue OOBEKTOB
ouotexHonorumy. [Ipakruyeckas padora «l[lomyueHre MOTOYHOKHUCIBIX IPOITYKTOBY.

Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

No Tema ypoka Ko- Hara

ypoKa BO

mkoia | BI'Y
JacoB

buosorna kak KoOMILIEKC HayK 0

’KMBOM Mpupoae

HuToorus 55

Knerka — cTpykTypHas u
(GyHKIMOHATBHAS SIMHALA
opranusMma. Pazeumue yumono2uu. 1
CoBpeMEHHBIE METO/IBI U3YUEHUS
kieTku. Knerounas Teopus B cBere
COBPEMEHHBIX JAHHBIX O CTPOEHUHU U
GbyHKIUAX KiIeTKU. Teopus

cumbuozenesa.

MosekyJsipHbIe OCHOBBI JKU3HHU. 1
MaxkposJieMeHTbI U MUKPO3JIEMEHTHI.
Heoprannueckue BemectBa. Bona, ee
POJIb B JKMBOW IPUPOJIE.

I'aapodunbHOCTE M THIPOPOOHOCTS.

Pons MUHEpaATTBHBIX COJIEH B KIIETKE.

Oprannueckue BEIIeCTBa, HOHITHE O 1
PETrYJISIPHBIX U HEPETYJISIPHBIX
Ouononumepax. YTIIEBOIBI.

MOHOC&XElpI/I,Z[bI, oJIMrocaxapujbl 1




nonucaxapuasl. OyHKIIUKA yTIIEBOIOB

beaku: cocraB U cTpoeHue.
®ynknum 6eaxoB. Mexanusm

neiictBusi pepMeHTOB.

Jlunuapl. yHKIMY JTUTHI0B

Hyxkneunossie kucnorsl. JJHK:
CTPOEHUE, CBOWCTBA,
Mecronoioxenue, pynkuuu. PHK:

CTpOEHHE, BUJIBI, (DYHKIUH.

Paz36op 3ananmii EI'D

OCHOBHBIE YaCTH U OPTaHOU/IbI
kieTku. CTpoeHue u GyHKIUU
OMOJIOTUYECKUX MEMOpaH.

OnHOMEMOpaHHbBIE OPTaHOMIbI

JIBymMeMOpaHHbIE OPTaHOMIbI

(TOTyaBTOHOMHBIE OPTaHOU/IBI).

HememOpanHbie OpraHOu/IbI.
Hutockener. KneTouHslid LeHTP.

Kryruku. BrnroyeHus.

SAnpo. Ctpoenue u GyHKIHH

XPOMOCOM.

OCHOBHbBIE OTIMYUTEbHbIE
0COOEHHOCTH KJIETOK ITPOKAPHOT.
OTnuuuTenbHble 0COOEHHOCTH KIIETOK

JyKapuoT. Bupycsl.

Paz6op 3amanuit EI'D

IIpoBepounas paboTa.

Kuerounblii nuk/: uarepdasa u




aejeHue. CoMmaTu4eckme U 1MoJI0BbIe
KJIETKH. XpPOMOCOMHBII Ha0op

KJECTKHU.

MuTo3, 3HaueHne MUTO3a, (a3bl

MHUTO34.

ComaTHnueckue 1 IOoJIOBbIE KIETKH.
Meiio3, 3HaUeHue Meiio3a, (hasbl

Mmeiio3a.

Pazbop 3a0anuii no oenenuro (EI'3)

Pecynayusa oenenusa kniemox,
HapywieHus pecynayuu KaK npuYuHa

3a0oneeanuii. Cmeonosvle Kiemku.

Pa3z6op 3aoanuii no oenenuro (EI'D)

Cnoco0b1 pa3MHOKeHH S

I'amertorenes. I1o/10BbIE KIIETKH

OHnrorenes. IMOpuoOHAIBHOE
pasButHe. [locTamMOproHanbHOE
pa3Burue. [IpsMoe n Henpsimoe

pa3BUTHE.

Pasbop 3aoanuii EI'D

Pazoop 3a0anuii EI'9

IIposepounas paboma

Kuerounbiii MeTado1m3m.
Hacnencrennas nungopmanus u ee
peanuzanus B KieTke. [ eHeTnueckui
KOJI, €r0 CBOMCTBA. DBOIIOLIMS
npeacTaBieHuil o rene. CoBpeMeHHbIE

MMpEACTAaBJICHUA O TCHE U TCHOME.




Peakuuu MaTpu4HOro CMHTE3A.
Marpuunsrii cunres JHK.

BuocunTes 0e1Ka

Pazbop 3a0anuii EI'D 3

Pazoop 3a0anun EI'9 1

Peryasiuusi padoThl reHOB U 1

NpoueccoB 00MeHa BellecTB B

KJieTKe. ['eHHas MH:KeHepus,

reHoMuKa, npomeomuka. Hapywenue

OUOXUMUUECKUX NPOUEccos 6 Kiiemke

noo 1uUAHUEM MYMA2EHO8 U

HAPKOZEHHBIX 6eu4ecmea.

ABTOTpO(BI U TETEPOTPODHI. 3

®dortocuntes. ®a3bl poTocuHTE3A.

XEMOCHUHTES.

JTanbl JHEPreTH4eCKoro ooMeHa. 2

A3po0OHoe U aHa3POOHOE AbIXaHHe.

PoJib KJIETOYHBIX OPraHON/I0B B

npoueccax YHePreTU4eCKoro

o0meHa.

Pazoop 3a0anuii EI'D 1

Konmponvnas paboma no LJumonozuu 2

Hmozoewlii ypok no yumonozuu 2
I'enernka 95

Hcropust BOBHUKHOBEHUS U Pa3BUTHS

reHeTuku. ['eHeTnueckue 1

TEPMUHOJIOTUS M1 CUMBOJIMKA. ['eHOTHIT
u ¢eHotur. BeposaTHOCTHBIN XapakTep

3aKOHOB I'CHCTHUKH




[TepBrIii 1 BTOPOI1 3aKOHBI
HacneacTBeHHocTu I'. Menperns.
IIuTonoruyeckre OCHOBBI

SaKOHOMepHOCTeﬁ HacCJICJO0BaHUsI.

CDOpMBI BBaHMOHefICTBI/IH AJIJICJIBHBIX
T'CHOB: ITOJIHOC M HCITOJIHOC

AOMUHHPOBAHUC, KOLOMHUHUPOBAHUC .

VYpoxk pelieHust TeHeTUYECKUX 3a]1ay.

JAuruOopuaHoe cKpenuBaHue.

AHanuzupyromiee CKperuBaHme.

ypOK peUICHUA TCHCTUYCCKUX 3a/1a4.

VYpok pelieHns TeHETUYECKUX 3a]1ay.

Onpenenenue nona. CHEIIEHHOE ¢
II0JIOM HacienoBanue — X u Y-
cuenienHoe. [lceBroayrocomuoe

HaCJICJOBaHUC.

VYpok pelreHns TeHeTUYECKUX 3a]1a4.

XpOMOCOMHas1 TEOPUS
HaclieAcTBeHHOCTH. ClLeIIeHHOe
Hacle10BaHue, KPOCCUHIOBEP.
IIceBnoayTocoMHOE HacieJOBaHUE C

Y4ETOM KPOCCHHIOBEPA.

VYpok pelreHns TeHeTUYECKUX 3a]1ay.

Pemienue cMmemanupIxX 3a1a4

VYpok pelieHns TeHeTUYECKUX 3aj1ay.

B3anmogelicTBue HeaL1eJIbHBIX
TeHOB. | eHeTHYeCK1Ee OCHOBBI

UHAUBUAYAJIbHOI'O




Pa3BUTHA. I 'enemuueckoe

Kapmuposanue.

Paz6op 3amanuit EI'D

Paz6op 3amanuit EI'D

KonTponbnas pabota

I'enotun u cpena. Henacnencreennas
U3MeH4YMBOCTh. HopMma peakuyn
IIpU3HAKa. BapuanuoHHbINA psg U
BapuallMOHHAasl KpHUBast
Hacnencreennas n3aMeH4MBOCTb. Busl

HaCJICJICTBEHHON N3MEHUMBOCTH.

KoMOuHaTuBHAs N3MEHYHUBOCTD, €€

HCTOYHUKU.

Myrauuu, Busibl MyTauuii. MyrareHslt,
WX BIMSHUE HA OpraHu3Mbl. MyTtanumn
KakK MpUYMHA OHKOJOTHUYECKUX

3a00/1€BaHUI.

Buesinepnast HacIeICTBEHHOCTD U
W3MEHUYUBOCTb. DnuceHemuxa.
PenpoaykTrBHOE 3J0pOBbE YEIOBEKA.
Hacnencreennsie 3a001eBaHus
4esioBeKa, UX MpeaynpexaeHue.
3HaYeHNE TeHETUKH JJISI METUIIUHBI,
ATHUYECKHE aCMEKThI B 00JIaCTH

MEIUIIMHCKON T€HETUKH.

Jomectukanus u cenexuus. LleHTpbl
OJIOMAallTHUBAHMUS )KUBOTHBIX U LIEHTPBI
IIPOUCXOXKACHUS KYJIBTYPHBIX

pacTeHui.




MeToab! CeEeKIMH, UX TEHETHUSCKUE

OCHOBBI.

HckyccTBenHbll 0TOOp. YCKOpeHUEe U 2

MOBBIIICHHE TOYHOCTH OTOOpa C

MTOMOIIIbIO COBPEMEHHBIX METOJIOB

T€HETUKN U OMOTEXHOIOTHH.

I'eTepo3uc u €ro ucnoabp30BaHUE B

ceneknuu. Pacmpenue

TEHETUYECKOTO pa3HooOpasus

CEJICKIIMOHHOTO MaTepHuaa;

MTOJIAIUION IS, OTIAIEHHAS

rUOpUIM3aIHs, IKCIIEPUMEHTATbHBIN

MyTareHes.

Paz36op 3ananmii EI'D 3

buorexHoJs0rusa 2

BOTAHUKA 55
AHaromust 1 Mmopgosiorust pacTreHui 14

Kinerka. Tkanu. 2

Kopens 1

Pa36op 3ananmii EI'D 2

Cre0Oenb. [Tober. 2

Bunonsmenenus modera u KOpHs. 1

Jluct. Paz6op 3amanuit EI'D. 2

Paz6op 3amanuit EI'D. [IpoBepounas 3

paborta

O6006menue (EI'D) 1
CucremaTuka pacreHui 41




Cucremaruka pacrenuii. Huzmme
pacTeHust. XapaKTepUCTUKA OT/IEIOB:
3enensle, bypble u KpacHble

BOAOPOCIIN.

JKuzHeHHbIe IUKIIBI BOJIOPOCIIEH,
MUTMEHTHI. Xpomarorpadus u
onpeJieJIeHue MUrMeHToB. Metoj

MCUYCHHBIX aTOMOB.

Paz36op 3amanmii EI'D

Bricmme pacTCHUsA: OTACII

MoxoBuaHEbIE.

Beicmme pacrenus: otnen

MoxoBuaabie. JKU3HEHHBIE TUKIIBL.

Paz36op 3ananmii EI'D

Otnensi: [InaynoBuaHble,

XBOIIIEBUTHEIE.

Otpenst: [InayHoBUIHBIE,

XBolieBuaHbIe. JKU3HEHHBIE [TUKIIBI.

Pa36op 3ananuit ET'D

Otnen [TanmopoTHUKOBUTHBIE

Otnen [TamopoTHUKOBUTHBIE.

Kuznennwie IMUKIJIBI.

Paz6op 3amanuit EI'D

Otnen I'omoceMeHHEIE.

Otnaen [N'onocemenurie. JKu3HeHHbBIE

ITUKITBI.

Paz6op 3amanuit EI'D




Otnen [lokpbITOCEMEHHBIE. 1

Otnen IlokpbITOCEMEHHBIE. 2

JKy3HeHHbBIE TUKIIBI.

Paz6op 3amanuit EI'D 2
CewmelictBa otaena [[okpbITOCEMEHHBIX 1
CemMelicTBa oTeIa 2

[TokpeiTocemennsbix. Pazdop 3ananuit

EID.

KonTponbnas padora 2

Jluteparypa

[Tonomapesa U.H. , Kopuunosa O.A., Cumonosa JI.B. buonorus. 10 knacc. YrnyOiaeHHbIH
YpOBEHb. YUEOHUK JIJIsl ydaluxcsi o01ieo0pa3oBaTenbHbIX Opranu3anuii. 3-e u3maanue. — M:
«Benrana-I'pad» 2014.

2) YueOnuk noa penakuueii akagemuka B.K.Illymuoro u npodeccopa I'.M. JIpmmmuna «O0rast
ounonorus 10-11 kmacce» npouIbHBINA YPOBEHB.

B nByx uvactax. M.: IIpoceemenue 2012r.
3.buonornueckuii SHIUKIONEINYECKH ciioBapk.- M.: CoBeTckast sHIMKIonenus, 1986.

3. buonorus. KontponbHo nzmepurensHble MaTepuaisl EI'D B 2022, 2023. MunucTepcTBO
obpazoBanus PO OUIIN.

4. buonorusi: mocoOue Jyisi MOCTyNarnmx B By3bl/ moa pea. wi.-kop. PAO H.B. Uebsimesa. -
M.: 1999

5. baryeB A.C, I'ynenkoBa M. A., Enenesckuii A.I'. buonorus. bonbuoi cipaBo4HuK JUIst
IIKOJIbHUKOB U TIOCTYMAIOIKX B BY3bl. - M.: JIpoda, 2004;

6. bonrosa 1.B. COopHuk 3ama4 no O61el OMOJI0THH IS TOCTYMAONUX B BY3bI. - M.: «OHHUKC
21 Bex» «Mup u oOpazoBanue», 2005;

7. Koznosa TA., Kyumenko B.C. buonorus B Tabnunax 6-11 knaccel. CnpaBounoe' mocodue. -
M.: JIpoda, 2002;

8. MennukoB b.M. buosnorus: ¢opmbl 1 ypoBHU XM3HH: ocoOue A yyammxcs / b.M.
MeaHukoB. - 2-e u31., nepepad. - M.: [IpocBenienue, 2006r.

9. buonorus: mocobue A MOCTYNAOIUX B By3bl/ o pea. wi.-kop. PAO H.B. YeObimena. -
M.: 1999

uinoxenne k yaeOnuky H.MConnna (3nekTpoHHOE yueOHOe U3/1aHue),

Hpoda,




duzukon, 2006

- [lonrotoBka k EI'D o 6uonoruu. DnexkrpoHHoe yuebHoe u3nanue, Apoda, dullll: 2006



