PABOYAS NTIPOT'PAMMA
10 KJIACC (3 yaca B Hees10)

Pabouas nporpamma no 6uosnorun s 10 kinacca cocraBieHa B COOTBETCTBUH C:

- degepasbHBIM  TOCYAAPCTBEHHBIM OO0pa30BaTEIbHBIM CTaHIAPTOM CpeIHero ooIero
00pasoBaHus, YTBEPKACHHOTO IpuKa3zoM MuHmnpocsenieHus: Poccun ot 12.08.2022 No732

- MepnepanpHoil paboueld mporpammon no Ouonornu (10 kimacc) yTBepKIEHHOW MPHUKAa30M
Munnpocsemenuss Poccum ot 18.05.2023 Ne 371 «O06 yrBepxkacHuu denepaibHON
0o0pa3oBaTeNbHONW MPOrpaMMbl  CpelHEro o0Imero oOpa3oBaHUs»  (3apEerHCTPUPOBAHHBIM
12.07.2023 Ne 74228) 1 OCHOBHBIMH TOJIOKECHUAMH deIepaIbHON TPOTrpaMMbl BOCITUTAHHS.
-ITonoxenunem «O cTpyKType, MOpsiiKe pa3paboTKU U YTBEPKIECHUS pabOUUX MPOTrpaMm»
MBOY "CkBopuoBckas mko:ia"

-METOJUYECKUMH  pPEKOMEHJAIUAMU 00 OCOOCHHOCTSX TpenojaBaHus OHOJOTMH B
061eo0pa3oBaTenbHbIX opranu3aiisx Pecryonuku Kpeim B 2023/2024 yuebHom roay;
-Yue6noro iana MBOY «CkBopiioBckas mkoiiay Ha 2023/2024 yueOHblii TOI;

VYuebnsiit npeamer «buonorus» yrimyonénnoro ypoBHs u3ydenus (10 kimacc) siBisercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcTtecTBeHHO-Hay4Hble peaMeTsl». CorjaacHo
nojoxeHuasM PI'OC COO npoduibHble ydeOHbIE NPEAMEThI, U3ydaeMble Ha YIIIYOJIEHHOM
YPOBHE, SBIIIOTCS CIOCOOOM auddepeHnranui o0ydeHUsT Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHMs U MPU3BAHbI 00ECIEUUTh IMPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOILIUM, CPEIHUM
o01IMM, cpeTHUM MPO(heCCHOHATFHBIM U BBICIIUM 00pa30BaHUEM.

[Iporpamma naét mpeicTaBieHHE O LM U 3aJadyax H3Yy4eHUs Y4eOHOro ImpeamMera
«buonorus» Ha yriiyoJ€HHOM ypOBHE, ONpeeseT 00513aTeabHOe (MHBApUAaHTHOE) MPEAMETHOE
CoJIep)KaHue, €ro CTPYKTypUpPOBAaHME IO pa3ieiaM U TeMmaM, paclpeiesieHHEe IO Kiaccam,
PEKOMEH/1yeT MOCIIeJ0BATEIbHOCTh N3yUeHHs y4eOHOro MaTepHaa ¢ y4éTOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsA3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOCHHOCTEH
oOyuaromuxcs. B mporpamme o 01osoruu Takxe rmokasaHbl BO3MOKHOCTH y4EOHOTo IpeiMeTa
«buonorusi» B peamuzauuu TpedboBaHuii PI'OC COO K I1UIAaHUPYEMBIM JIMYHOCTHBIM,
MeETanpeMETHBIM U MPEAMETHBIM pe3yabTaTaM oOyueHus U B (GOPMHUPOBAHUHM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHON  JEATEIBbHOCTH  OOYYaloIUMXCS IO  OCBOCHHMIO  COJCpXKaHMS
OuoJIOrHYecKoro 00pa3oBaHus Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHusI.

N3yuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHUPOBAHO Ha
MOJFOTOBKY 00 y4YarOIMXCsl K MOCIIEAYIOIEMY MOTYyYEHUIO OMOJIOTHYeCKOro 00pa30BaHus B By3ax
U OpraHu3alusix cpeiHero npodeccuoHanbHOro o0pa3oBaHusl.

CrpyKkTypa mporpaMMbl OTpa)kaeT CHCTEMHO-YPOBHEBBIM M 3BOJIOIMOHHBIN MOJIXOMBI K
u3ydeHuto ononoruu. CorjaacHoO UM, U3y4arOTCs CBOIMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE [
KUBBIX CHUCTEM Pa3HOIO YPOBHS OpraHM3allid, HBOJIIOIIMM OPraHMYecKoro MHupa Ha 3emile,
COXpaHEeHHsI OMOJIOIMYECKOT0 pa3HOOOpa3usl TIAHETHI.

Llens uzyuenus yuebHoro npeamera «buonorus» Ha yriyOJIEHHOM YpOBHE — OBIIAJICHUE
0o0y4JarlUMHUC 3HAHUAMU O CTPYKTYpPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliid >KMBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHHUI NCII0JIb30BaTh 3TH 3HaHUA B (HOPMUPOBAHUM HHTEpECa K
ornpenenéHHOl o0nacT NMpopecCUOHATBHON /IEATeNIbHOCTH, CBA3aHHOW C OHONOrMed, Win K
BBIOOPY yueOHOT0 3aBeIeHHs I TPOJAOIKEHHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecrnieunBaeTcs pelIeHrueM CIeIyIOMUX 3a1au:

OCBOCHME OOYyYaroMMMHUCS CHCTEMbl OWOJIOTMYECKUX 3HAHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX W IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CHUCTEM (KJIETKa, OPTaHW3M, TOIMYJISAIUs, BU,



ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSAX M COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAaKOMJICHHE  OOydJamomuxcs €  METOAAMU  TO3HAHUS  JKMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HAYK (MOJIEKYJISIPHONU U KJIETOYHOU OMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OuoNornu, MaJeOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBAaHUNA B J1aboparopuu M B MpHpone (HaONoaeHHe, H3MEpeHHe,
JKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIcHUE OOYYAIOLIUMUCS YMEHHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAJIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TI0JIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOMW; YCTaHABJIMBATH CBSI3b MEXK/Ly Pa3BUTHEM OHOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTHYECKUMHU MpoOIeMaMH 4eJI0BEUECTBA; OLEHUBATH MTOCIEIACTBHS CBOCH AEITEILHOCTH 110
OTHONIICHHIO K OKpYXKalollel MNPUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO
OKPYKAIOMIMX JIIOJICH; OOOCHOBBIBATH W COOJIIOJATh MEpbl MPO(PHUIAKTHKN HH()EKIMOHHBIX
3a00JIeBaHMI, MpaBWiIa TIOBEICHUS B MpHpoae M obOecriedeHus Oe30MacHOCTH COOCTBEHHOMU
JKU3ZHEJEATENIbHOCTH B YPE3BBIYAWHBIX CHUTYAlMsIX MPUPOAHOTO U TEXHOTCHHOIO XapaKTepa;
XapaKTepUu30BaTh COBPEMEHHbBIC HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y 00YYarOIUXCsl MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IpoIecce
3HAKOMCTBA C BBLIAIOUIMMHCS OTKPBITHSAMH M COBPEMEHHBIMH HCCIIEIOBAaHHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMHu, METOJ0JIOTHEN OHMOJOrHYeCKOro HCCIEeIOBaHUsl, MPOBEICHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pelIeHUus OHONOTWYECKUX 3a7ad, MOJETUPOBaHUS
OHMOJIOTHYECKUX 00BEKTOB U TPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPHUPOJE B IEJIOM U K
OTIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOLIEH KyNbTyphl MOBEJIEHHUS B NPHUPOJE; MHTETPALlMH €CTECTBEHHO-HAyYHbBIX
3HAHHM;

nproOpeTreHne 00yJaroIUMUC KOMIIETEHTHOCTH B PAIlMOHAIBHOM TPUPOIOTIOIH30BAHUT
(coOnroseHue mMpaBWJI TOBEJCHHUS B MPHUPOJE, OXPaHbl BHJOB, HKOCHUCTEM, OHOCHEpHI),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbsl OKPYKAIOIIMX Jrojed (COOMoJeHus Mep
npoQUIaKTUKH 3a00JI€BaHUM, 0OECTICUeHHE OE30MTaCHOCTH KU3HEACSITEIIbHOCTH B UPE3BBIYAITHBIX
CUTYaIMsSX MPUPOJHOTO M TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCTIOIh30BAHUS OMOIOTHYECKIX
3HAaHUW U YMEHUH B MIOBCEIHEBHOM )KU3HH;

CO3/laHME YCIOBUHM N1 OCO3HAHHOIO BbIOOpa OOYYarOIIMMUCS WHAMBHUIYAJIbHON
00pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATEHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA WHTEpECAMH W MOTPEOHOCTIMHU
pEeruoHa.

OOmee 4yUCIIO YacoB, OTBEIEHHBIX HAa M3Yy4YeHUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpennero oobmiero oopazosanus: B 10 kimacce — 102 gaca (3 gaca B Heneio).

MJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NTIPOTI'PAMMBI 11O BUOJIOT'MA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YarOIMIMMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX pe3ylbTaTOB OCBOEHHS MPOTrpaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIONINE: OCO3HAaHHME OOYYaIOIIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAaMOCTOATEIBHOCTH M CAMOOIPEAEIIECHUIO,
Hanuyue momueayuu K OOy4eHUIO OWOJIOTHM, yeneHanpaeieHHoe paszeumue BHYTPEHHUX



yOeX/IeHU! JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJCTBOBAThHCS B
CBOEH  JCATENBHOCTH  ILIEHHOCTHO-CMBICIOBBIMH  yCTaHOBKaMH, NPHUCYIIUMU  CUCTEME
OMOJIOTHYECKOT0  OOpa3OBaHMS, Haauuue NPAasoCO3HAHUs  IKOJOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb UEIH U CTPOUTH KU3HEHHBIE IJIaHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUU JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJITYPHBIMH, UCTOPHUUECKUMU U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu IMOBEACHUS M CIOCOOCTBYIOT IpoOIleccaM CaMOMO3HAHMUS,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3HMIIMH JIMYHOCTH, ATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O U  TPaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKpYyKarolen cpee.

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS YIeOHOTO mpeaMera «BHoIorusy» MOMKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTallui, T[O3UTUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuMpeHe >KM3HEHHOTO ONbITa M OIbITa ACATEIHLHOCTH B MPOIIECCE pealn3allii OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHHOM IEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NEATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
penieHun yueOHbIX U MTO3HABATENbHBIX 3a71a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3HMIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUThIBAaTh B CBOMX JCUCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHYS JIIOJICH ¢ Pa3HBIMU yOSXKICHUSAMHU, KYJbTYPHBIMH [IEHHOCTSMH U COITUATBHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHHUS YUeOHBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOIIECHUS K MHEHHUIO
OTIMIOHEHTOB MPHU 00CYKJICHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONICPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU W BOJIOHTEPCKOM JI€ATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaXKTAHCKOW UICHTUYHOCTH, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonmHON, TOpAoCcTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3BIK M KYJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIICTUIO M TTAMSITHUKAM MPUPOJIbL, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIIE;

CIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCHMCKUX YIEHBIX B CTAHOBIICHHUE U PAa3BUTHE OUOJIOTHH,
MOHUMAaHHWS 3HAYCHUS OWOJOTMH B TIO3HAHWMU 3aKOHOB TIPUPOJBLI, B JKH3HU 4YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CITY)KCHHIO | 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;



CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSCH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
MIPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo10B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MIOHUMAaHUE SMOIMOHAIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usudyeckoro BocnuTaHus, (OPMHMPOBAHUA  KYJbTYPbl 30POBbS H
3MOLMOHAJIBHOIO 0JIArONOJIYyYHS:

MOHMMAaHWE U pealn3aiys 37J0pOBOro U 0e30MmacHoro oopasa *u3HU (30pOBOC MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX MPAaBUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynspHas (Qu3Myeckass aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTU TIPaBUJ WHIUBUIYAJIBHOTO M KOJUJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYCK (YHMOTPEOICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZlY, OCO3HAHHUE IIEHHOCTH MAacTePCTBA, TPYI0JII00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON 1 COLUAIIbHON HAIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATEH TAKYIO IESTEIbHOCTH;

WHTEpPEC K Pa3Iu4HbIM cepaM NpodecCHOHATBLHON NeATebHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSHKEHUH BCel
JKU3HHU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU 1IeTIECO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHUKY >KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPe/Ibl;

OCO3HaAHUE TJIO0AIBHOTO XapaKkTepa YKOJIOTHIECKUX MPOOJIeM U ITyTel UX perieHus;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpPETaeMble MPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpHU pelIeHuu MPOOIEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepbl);

AKTHUBHOE HEMpUSATUE JIEUCTBHUM, NMPUHOCAIIMX BpEN OKpYKAIOIIEH MPUPOIHON cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTHMUYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJU4He Pa3BUTOTO JKOJOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH AKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MTOJIUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHMUE SI3BIKOBOM M YMTATEIbCKOM KYJIBTYPBI KaK CPEACTBA B3aHMOICHCTBUS
MEK1y JIFOIBMH U TIO3HAHUS MUPA;

NOHMMaHue cnenuduku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poyiid B (OPMHPOBAHUU
pALMOHAIBHOTO HAYYHOI'O MBIIUICHHUS, CO3JaHUU LIEIOCTHOTO IPEICTABICHUS 00 OKPYyKaroLeM
MHpE KaKk O eIMHCTBE IPHPOJBI, YEIOBEKa M OOIecTBa, B IO3HAHUHM IPUPOAHBIX
3aKOHOMEPHOCTEH U PeIICHUH MPOOIeM COXPaHEHHS IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUHU JUISI COBPEMEHHOW LMBMIIM3AIMU: 00ECIICUeHUS
HOBOTO YPOBHS Pa3BUTHUSI MEIHMIIMHBI, CO3JaHHE NMEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peniath pecypcHble mpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MTyTEH BBIXOJA M3 TI00ATBHBIX
9KOJIOTHYECKUX MPOoOeM 1 obecrieueHusl mepexoaa K YCTOMYMBOMY Pa3BHTHIO, PAllHOHATBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB B (DOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJOTWYECKUX 3HAHWI B LIEJISIX MOBBIMICHUS OO0IIei
KyJbTYpPBl, ©CTECTBEHHO-Hay4YHOW TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (yHKIMOHAIHHOM
IPaMOTHOCTH 00ydaromuxcsi, GoOpMHUPYEMOil IPpH U3y4eHUH OHOJIOTHH;

NOHMMaHHUE CYIIHOCTH METOJOB IO3HAHHWS, HCIOJNB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCITOJB30BaTh IMOJydaeMble 3HAHHUS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKpYXAaIOLIET0 MHUpa M MPOUCXOMAIIMX B HEM HW3MEHEHHI, yMEHHE JenaTh 00OCHOBaHHBIC
3aKJIIOUCHHST HAa OCHOBE HAyYHBIX (AKTOB W HMEIOIIMXCS MAaHHBIX C IIEJbI0 TOITYYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIPHO MHCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS PELICHUS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEeNIbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOEKTHYIO U
UCCIIEIOBATEIIBCKYIO JESITETFHOCTh HHNBHUIYaJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
aKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBMM C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHbie pe3yinbTaThl OCBOCHHS y4eOHOro mnpeamera «buoorws» BKIIOYAIOT:
3HAYUMBIC JJISL (1)OpMI/IpOBaHI/I$I MHPOBO33PCHUA 06y11a}01111/1x051 MCKIUCHIUIITIMHAPHEBIC
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB MMO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUS,
SIBJICHHE, TIPOIIECC, CHCTeMa, HAay4HbIH (PaKT, MPUHINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOIOJCHUE, M3MEPEHUE, JSKCIICPUMEHT H JIPYTHE); YHHBEpCAITbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIIECUNBAIOIINE
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHIIMH OOYy4YaIOlTUXCS,
CIOCOOHOCTh 00yJaroIuxcst WCIIOTh30BaTh OCBOCHHBIE MEXIUCITUTIITHHAPHBIE,
MHPOBO33PCHUECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COILIMATILHOM TTPaKTHKE.

B pesynprate wu3yueHus OWOIOTMM Ha YPOBHE CpeAHEro oO0miero oOpa3oBaHHUS Y
obyyaromerocss OyayT copMUpPOBaHBI MO3HABATEIIbPHBIC YHUBEPCAJTbHBIE YUEOHBIC JCHCTBUA,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
y‘IC6HBI€ HeﬁCTBHﬂ, COBMECTHAasA ACATCIbHOCTD.

MertarnpeMeTHbIE pPe3yJIbTaThl OCBOSHHS MPOTPaMMbl CpeIHEro oOIiero oodpa3oBaHuUs
JIOJDKHBI OTPaXKaTh:



OnJaieHHe YHUBEPCAJIBHBIMH Y4eOHBIMH NO3HABATE/IbHBIMH AeliCTBHSIMU:

1) 6a30BbI€e JJOTHYECKHE TEHCTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHUH 3HAHUH MPUEMBI JIOTMUECKOT0 MBIIIICHUS (aHaIu3a, CUHTE3a,
CpaBHEHHs, Kiaccu(uKaiuy, OOOOIIEHHUsS), PACKPBIBATh CMBICT OHOJOTMYECKHX IOHSATHH
(BBLACTIATH UX XapaKTepHbIC PU3HAKY, YCTAHABIMBATh CBSI3U C IPYTUMU IMOHATHIMH);

ONpeseNATh LeNU JAESTelNbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUM HX JOCTHIKCHMS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCTIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AN OOBsACHeHHS (AKTOB W SIBICHHH KHUBOMH
PUPOIB;

CTPOUTB JIOTHUECKHUE PACCYKIeHUs (MHIYKTUBHBIE, 1€ TyKTUBHBIE, 10 aHAJIOTUH ), BBISIBIIATh
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHHSX, ()OPMYJINPOBATh BBIBOJBI U
3aKIIIOYCHHUS;

IPUMEHATh CXEMHO-MOJICIIbHBIE CPEACTBA JUIsl MPEICTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHOILEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUYHMH pazHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarTbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaJIM3a UMEIOIINXCS MaTEPUATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEINSM,
OLIEHUBATh PUCKH ITOCIEICTBUI e TEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaIbHOrO, BHUPTYAJBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIBLCKIE N CTBUS:

BJIAJICTh HaBBIKAMHU YyUEOHO-HMCCIIEIOBATENBCKON W MPOEKTHOW NEATENLHOCTH, HaBBIKAMHU
paspenieHus mpooieM, CocoOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOJIOB
pelIeHHs MPAKTUYECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCIOJIb30BaTh PAa3IUYHbIe BUIBl ACATENBHOCTH M0 TMOJIYYEHHUI0 HOBOTO 3HAHMS, €ro
UHTEPIpETANNH, MPEOOPaA30BAaHUI0O W MPUMEHEHHIO B YUEOHBIX CHUTYallHAX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THUII MBIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU
HOHATUSMH U METO/IaMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTENbHOW ACSITEIBHOCTU U
KU3HEHHBIX CHTYalUsX;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajjauy, BBIJBUTATh
TUIIOTE3y €€ PelIeHHUs, HAXOJUTh apryMEHTBHI JUIs JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHAJTM3MPOBAThH MOJTyYCHHBIEC B XOJI€ PEIICHUS 3a/1a4X Pe3yIIbTaThl, KPUTHUECKH OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN ITOMCK IEPEHOCa CPEICTB M CIIOCOOOB ICHCTBUS B
poeCCHOHAIBHYIO CPENy;

yMeTh TEepEeHOCUTh 3HAHWS B  IIO3HABATEIBHYI0 M  MPAKTUYECKYI0  00IacTH
KHU3HENIEATEIIHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTe;

BBIJIBUT'aTh HOBBIE WJEH, NpEIJlaraTb OPUTMHAIbHBIE IOAXOAbI M PELIEHUS, CTABUTh
npoOJIeMBl U 33Ja4H, TOMyCKaroIUe aIbTEPHATUBHBIE PELLICHHUS.

3) padora ¢ nHgopManmeii:



OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHGPOpMAIHH (TEKCTEe y4eOHOTO MOocoOwus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO Pa3IUYHBIX BHIOB U (HopM
IPECTaBICHUs, KpPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

(GopMynHupoBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIu, He0OXO0IUMOMN AJISl BHIOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMAJbHYIO (OpMYy IHPEACTaBICHUS OHOJIOrMYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BAaTh HAYYHBIN $3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHMOIOTHYECKOM
uHpopMaLrell: IPUMEHATh XUMHUUYECKHe, (PU3UYeCKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANMU, HHOOPMAITMOHHOK
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cepax KM3HM, aKTUBHO y4acTBOBATh B TUAIIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHUs IIpeJylaraéMoi 3ajadyd, YYWUTBIBATH WHTEPECHl U
COIIACOBAHHOCTD MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA WM TUCKYCCUH);

pacrio3HaBaTh HeEBEpOAJbHBIC CPEACTBA OOLICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUi, yMETh CMAryaTh KOH(MIUKTH U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU crOcOOaMU OOIIEHHS M B3aUMOJCHCTBUS, MOHUMAaTb HaMEPEHHUS
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMONIOTNYEeCKOi MpoOiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHI C yuy€TOM OOIIMX HUHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJI€Ha KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEHCTBHSI 10 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEICHHWE B pa3IUYHBIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgilaieHHe YHUBEPCAJbHBIMHU PeryaISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3samusi:

UCMOJb30BaTh OMOJOrMYECKHE 3HAHUS [UId BBIABICHHMA NpoOJIEM M HUX pELIEHHA B
KU3HEHHBIX M YUE€OHBIX CUTYaIHIX;



BbIOMpPATh Ha OCHOBE OMOJOIMUYECKUX 3HAHUM LIEIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSX W IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3IO0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH ILIAH PELIEHUs MPOOIEMBI ¢ y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO HIMPOKOM PYIULMH B Pa3HbIX 00JaCTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTEJIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IpUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3ynbTaThl OCBOCHHS COJEpKaHUS ydyeOHOro mpenMera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaroIuXCs
ounonoruu. OHU BKJIIOYAIOT: crielupudeckue Uit OMOJIOTUH HayYHbIE 3HAHUSI, YMEHUS U CITIOCOOBI
JNENCTBUI IO OCBOEHUIO, MHTEPIIPETAIIMHA M TPeoOpa30BaHUIO 3HAHHM, BUABI ACSITEILHOCTH 1O
MOJIYYCHUIO HOBBIX 3HAaHUN M MX MPUMEHEHHUIO B PA3JIMYHBIX Y4E€OHBIX, a TaK)KE B PEabHBIX
JKU3HEHHBIX cuTyanusx. [IpeameTHbie pe3yabTaThl MPEACTABICHBI 110 T0JIaM U3yUYEHUS.

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenmMeTa «buonorusy» B 10 knacce nomxKHbI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE M POJI OHMOJIOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(GhopMHUPOBaHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TTO3HAHWU 3aKOHOB MMPUPOIBI U PEIICHUN
po0JieM pPalMOHAIBHOTO MPUPOIOTIONH30BAHMSI, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BIIQJICHUE CHUCTEMOW OWOJOTHYECKUX 3HAHUM, KOTOpPasl BKIIOYAET: OCHOBOIIOJIATAIOIINE
OMOJIOTMYECKHE TEPMUHBI W TOHATHUS (KU3Hb, KIETKa, OPraHu3M, MeTa0OJM3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CAMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornueckne Tteopun (kinerounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoOMOcOMHasi Teopusi HaciencTBeHHocTr T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEPBOTO MOKOJIEHUS, PACUICIUICHUS], YUCTOTHI raMeT, He3aBUCUMOTro HaclienoBanus ['. Mennens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW wu3MeHumBoctn H. V. BaBwioBa), mpuHIUIBI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METO/aMU HAYYHOTO IO3HAHUS, UCIOIb3YEMbIX B OHOJIOTMYECKHX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB M CUCTEM OPraHOB PACTCHMM, )KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaX pacTEHUH, )KUBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKHUX MPOIECCOB: OOMEHA BeIecTB (MeTaboIM3M), IPEBPAILICHUS SHEPTHH, OPOKESHHUS,
aBTOTPO(HOTO U reTepoTPOHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
raMeToreHesa, aMOpHoreHesa, MOCTAMOPHOHAIILHOTO pa3BUTHA, Pa3MHOXKEHHH,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHuM3Ma (OHTOreHe3a), B3aUMOJCWCTBUS T'€HOB, Ie€TEpO3HUca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OPTraHOWJAMH KJICTKH U WX (DYHKIHUSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX U 4YelOBeKa M UX (QYHKIUSAMH, MEXIy CHCTEMaMH OPTaHOB U HX
byHKIUAME, MEXAY JTanmaMu OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO LHKJIA U >KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
deHoTunom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIE pPACTCHHI,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE peliaTh OMOIOTHYECKUE 3a/1a4H, BBISBIATH IPUYMHHO-CIIEICTBEHHBIC CBSI3U MEXKTY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TNPOLIECCAMU U SIBICHUSIMH, J1€1aTh BBIBOJBI M MPOTHO3bI Ha
OCHOBAHHH TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh OTYYCHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HMCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, HKOJIOTHUU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(DEpEeHIUIX;

YMEHHUE OIICHUBAThH STUYECKUE aCTIEKTHl COBPEMEHHBIX MCCIICOBAHHUH B 00JIaCTH OHOJIOTHN
U MEIUIHHBI (KJIOHUPOBaHHME, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPABICHHOE H3MEHEHHE
reHoMa U CO3/IJaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuoHalbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEITLCKOTO X03SCTBA, MHIIEBON
MIPOMBIIIJICHHOCTH, YTITYOJISTh TO3HABATEIbHBII HHTEPEC, HAITPABIICHHBII HA 0CO3HAHHBII BEIOOD
COOTBETCTBYIOLIEH Mpodeccur U MpoaoJDKeHHe OMOIOTHYECKOro 00pa3oBaHus B OPraHU3aAIHIX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIET0 00pa30BaHMUs.

Conep:xanue

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMITJIEKCHAs Hayka. KpaTkast mcTtopusi pa3BUTHS OHOJIOTHH.
buonorndeckre Hayku W u3ydaemMble UMHU TpoOieMbl. DyHIaMEHTalbHBIC, MPHUKIAJHbIE U
MOKCKOBBIE HAYYHBIE UCCIIEIOBaHUS B OMOJIOTHH.



3HavueHre OWOJIOTHH B (POPMUPOBAHWUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6nonorueil. 3HayeHne OMOJIOTHH B MPAKTHUECKON 1A TEIEHOCTH
YeJIOBEKA: MEJUIIMHE, CEIIbCKOM XO035MCTBE, IPOMBIIUIEHHOCTH, OXPaHe IIPUPOJIBIL.

JdemoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. [lapsun, Y. I'apsei, I'.
Mengens, B. U. Bepranckuii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

TaGnuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYECKHX
HaYyK».

Tema 2. 7KuBble cucTeMbl U X U3yYeHHE

JKuBbie cucTembl Kak mpeaMer u3ydeHus ononoruu. CBOMCTBA KUBBIX CUCTEM: CIUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIOKHOCTD W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3APakKUMOCTh,
WU3MEHYMBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3aludd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepusbiil. IIpoueccsl, NpoUCXoAsIMe B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBanus Matepuu. Hayku, nsydaromue *uBble CUCTEMBl Ha pa3HbIX
YPOBHSX OpraHU3alUu.

N3yuenue xuBbIX cucteM. Metoabl OGuonorndyeckoi Hayku. HabGmroneHue, mzMepenue,
JKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHATue o 3aBUCMMOM U HE3aBUCUMOU
nepemenHo. IlmanupoBanme skcnepumenta. [locraHoBka u nposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOBEpHOCTh. Pazopoc B Ouonoruueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJbTaToB. [IpMunHBI MCKaKEHUS PE3yJIbTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuupel u cxembl: «OCHOBHBIE TPU3HAKM JKU3HW», «bHOJOrMYeckue cucrteMsly,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alMu KUBOM IPUPOIBD», «CTpOEeHUE KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OPraHu3May, «bnoreorneHos»,
«buocdepar, «Meroabl U3ydeHUs )KUBOU TPUPOIBI».

OGopynoBanue: 1abopaTtopHOEe 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOCHHHN, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU HU3YYEHUHM KUBBIX
CHUCTEMN.

Tema 3. Buosnorus kjierku

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeToapl MOJEKYISIpHOW M KJIETOYHOW OWOJIOTMH: MHKPOCKONHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunnanbHOe  LEHTpUYTHPOBaAHHUE,
KyJbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHulx Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudicuznennoe) uzyuenue Kiemox.

JleMoHCTpaL UK

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «cropus
Pa3BUTHUSA METOI0B MUKPOCKOIIHI.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENnapaThl PacTUTEIbHBIX, )KUBOTHBIX H
OakTepuaIbHBIX KJIETOK.



IIpakTuyeckasi padora «3yueHne METONOB KJIETOYHON OWoJOTHH (Xpomatorpadusi,
anekTpodopes, tudpdepenmansHoe eHTpudyruposanue, [1LIP)».

Tema 4. Xumndeckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMeHThI. Boaa u e€ poib
KaK pacTBOPUTENs, pEareHTa, y4yacTUe€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISLUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyeckast pojib. Poilb KAaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunas cTpykTypa Oenka, MenTuaHas
CBs3b. BTOpuuHas, TperuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparusi. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkun 6enkoB. /lpuonut.

YrneBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIMUTOCaXapuIbl U mosrcaxapuasl. OOmui mian
CTpOEHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKINUN yriIeBOIOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knmaccupukanus  numnumos.
Tpurnunepunabl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu munuaos. O0mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxnennoseie kuciorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTuuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u 6uonorunueckue pynkuuu JJHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBszu B Mmojekyine AT®. buonornueckue
byukun  AT®. BocctaHoBineHHbIE TMEpEHOCYMKH, HUX (YHKIUH B KJIeTKe. /[pyeue
HYKIeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouonorus: OMOXMMHYECKHEe W OUOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooerupoganue cmpykmypvl u QYHKYui
Ouomonekyn u ux Komniexkcos. KomnvromepHulil Ouzaiin u opeanuyeckuti cunmes OUOMONEKYI U Ux
HEeNnpupoOHbLX AHAN0208.

JleMoHCTpanuu

[Hoptpertsr: JI. [Toaunr, Jx. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Hwnarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMUBOU ITPUPOLEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIA XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHusmoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTypbl OeNKOBOH MOJEKYJNb», «CTpOEHHE MOJIEKYN YIieBoJI0B», «CTpOeHHE MOJIEKYI
aununoBy», «HykienHoBble KUCIOTHY, «CTpoeHHE MOJIEKYIIBI ATD».

Ob6opynoBaHue: XMMHUYEcKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «OOHapykeHHE OEITKOB C MTOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

Jladoparopnasi padora «lcciemoBanne HyKICMHOBBIX KUCIIOT, BBIICICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

CrpoeHne mpokapuoTHUecKOoW KieTku. Kietounas cTeHka Oaktepuii M apxei.
OcoOeHHOCTH CTPOEHHUs TeTepoTpoHOI U aBTOTPO(HON MPOKAPHUOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OHUOIEHO3aX.

Crpoenne U QPyHKIIMOHUPOBAHUE DYKAPUOTUUYECKON KiIeTKH. [lmazmaTrnyeckas memOpaHa
(razmanemma).  CTpykTypa TIUIa3MaTHYECKOW MeMOpaHbl. TpaHCHOpT BemIeCTB  4Yepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysus, oOneruénHas auddysus), akTUBHBINA



(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGota
HaTpHUIl-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMH KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[uromnaszma. I{uro3ose. Ilutockener. JIBukenwe nutomiazMbl. OpraHouzibl KJIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIIazmaTudeckas cetb (JIIC), anmapar [Nonbaxwy,
JM30COMBI, UX CTpOeHHE U (QYHKUIUHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CrpoeHne TpaHyJISIpHOTO peTUKynymMa. Mexanusm Hanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHyssipHBIi)
SHJOIIa3MaTHUecKuil peTukyiayM. CekpetopHas QpyHkuus annapara [onbmxu. Moougurayus
benxos 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I 01b0xcu. TpaHCHIOPT BEUIECTB
B KJeTKe. Bakyonu pacturenbHbIX KiIeTOK. Kiterounsiil cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, IJIACTUBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumbdbuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GyHKIMM MUTOXOHApUH W miactuld. IlepBuuHble, BTOPUYHBIE U CJIOXHBIE IIJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpanubie opranouzsl kinetku CtpoeHue u (yHKIIUU HEMEMOpPaHHBIX OPraHOHIOB
KIeTkd. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopumaMeHTsl. AKmuHogvle
MuKpoghunamenmsi. MBIIICUHBIE KIICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEYHbIX KIEmOK.
MukpoTtpybouku. Knerounslii nentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuroruiasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopmvie b6eaxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE W (DYHKIUH.
SAnepusiii 6enkoBbIit MaTpukce. [IpocTpaHCTBEHHOE PACMONOKEHHE XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TMCTOHBL. /Junamuxa s0epHol
0bonouku 8 mumose. floepHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOIN).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmunpel u cxembl: «CTpoeHHME SYKapUOTHUECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIETKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpOoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpPENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopnasi padora «l3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi pabora «liccienoBanne miua3Mosn3a M JIEIUIa3MOJIM3a B PACTHUTEIBHBIX
KJIETKax.

IIpakTnyeckas padora «3ydyeHne NBUKEHUS HUTOIIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(HBIN U reTepOoTPOPHBINA. YUacTHe KUCI0pOo/ia B 0OMEHHBIX ITpoleccax. JHEpreTHIecKoe
oOecnieuenue kietku: npespamienue AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBINA XapakTep
peakuuii kieToyHoro Metabonusma. @epMeHThI, UX CTPOEHHUE, CBOMCTBA U MEXaHHU3M JECHCTBHSL.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTOpHI U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTAaTUBHBIX pEaKIHMi OT pa3IHMYHbIX
(dhakTopoB.



[lepBUYHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCHUHTE3. AHOKCUSEHHbIU U
oKcuzeHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce porocunTe3a. CBeTOBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusinue paznuynbix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHuEe GOTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoxeHHs U UX HCIIOJIb30BaHUE
YeloBeKOM. AHa’poOHBIE MHUKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJOTUU M BO30yIUTENU
0one3Hel.

AdpoOHBIE OpraHM3MBI. OTambl YHEPreTHYEcKOoro ooOmeHa. IloaroToBUTENbHBIA STarl.
['mukonu3 — 6eCKUCIOPOAHOE pACUICINIEHUE TIIOKO3HI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oouonornyeckoro okucieHus. Lluxnmdeckne peakumu. OxucnuTenbHOe (GochopuupoBaHue.
Onepeusi memopanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Toprpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DOTOCHUHTE3», «JHEpPreTudecKkuit oomen», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py/10BaHUE Ui IPUTOTOBIIEHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHnas padorta «/3ydeHne KaTaIuTHIeCKOM aKTUBHOCTH (DepMEHTOB (Ha IpUMepe
aMUJIa3bl WIK KaTanxas3bl)y.

Jladboparopnasi pab6ora «lV3yuenue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMPoLEccCOB (POTOCHUHTE3a U XEMOCHHTE3a».

Jladoparopnas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HaciiencrBenHast uHpopMauus U peajm3anus eé B KIeTKe

Peakuun marpuyHoro cuHtesa. [IpMHIMI KOMITIEMEHTAPHOCTH B PEAKLMUAX MATPUYHOTO
cuHTe3a. Peanmsamus HacienCTBEHHOW WHQoOpMaluu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsnus u e€ stanel. Yuactue TpaHcnopTtHeix PHK B GnocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poibs pubocom B OuocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiysi TeHoMa y MPOKapuoT U
9YKapHOT. Perynsius ak THBHOCTH T€HOB y TpoKapHoT. [ unoresa onepona (P. XKako0, XK. Mano).
Monexynapnvle mexanusmvl 3Kchpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pecynsayuu
pabomsi 2enos. Perynsius 0OMeHHbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycbl — HeksieTouHble (OPMBI KU3HU U OONMUTaTHbIE Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. Kuszuenmwiti yukn J{HK-codeparcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsbie 3a0051eBanus YenoBeKa, ;KUBOTHBIX, pacteHuid. CITN I, COVID-19, connanbhbie
Y MEIULUHCKHUE MTPOOIIEMBI.



buoungopmamura: unmeepayus u ananuz 6onvuux maccusos («bigdata») cmpyxkmypHvix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. [lpoepammupyemvie pynxyuu
benxos. Cnocobvl 0ocmasKu 1ekapcma.

JdemoHcTpauMu

[Toptpetsi: H. K. Konbuos, /1. 1. iBaHOBCKUH.

Tabmuner u  cxembl: «buocuHTe3 Oenka», «[eHeTmueckuii Kom», «Bupych»,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. Z/KM3HEeHHBIH LUK KICTKH

Knerounsnii nuki, ero mepuoisl u perymsous. MaTepdaza u muro3. OcoOeHHOCTH
MPOIeCCOoB, mpoTekaronux B uHTepdase. [loaroroBka kietku K aeneHuto. [IpecuHTeTnYecKuit
(IOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTep(dasbl.

Marpuuneiii  cunre3 JHK —  pemmukanusa. [lpuHnunsr  permkannun  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUIENbHOCTh. MexaHu3M
pernkauuu JJTHK. Xpomocomsl. CTpoenne xpomocoMm. TenoMepsl u TesioMmepasa. XpoMOCOMHBIH
HA0Op KIJIETKU — KApUOTHUIL. JMTUIOMIHBIA M TalIOMIHBIN HAOOPBHl XPOMOCOM. ["'OMOJIOTHYHbBIE
XpoMOcoMBl. [1010BBIE XPOMOCOMBI.

Jenenue kietku — muto3. CTaguum MHUTO3a U MPOUCXOJSALIME B HUX Ipolecchl. THrmbl
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTkd. I[Iporpammupyemas kieTouHas ruOenb —
aronTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay» — buounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaLun

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIpenaparhl: «MHUTO3 B KIETKaxX KOpEelIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnas pa6ora «HaGmroneHne MuTO3a B KIETKaX KOHUMKA KOpelIKa Nyka (Ha
TOTOBBIX MUKPOIMpENapaTax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICSATEILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJTHOKJIETOUYHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuaabHbie
OpraHU3MBlI.

B3aumocBs3p yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuidl. Tumbel pacTUTENbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHas,
MPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsI, PYHKUIHUNA U PacHoOIOKEHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu ’KUBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEHN: SMUTENNAIbHAs, COeAUHUTENbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, PYHKIMHA U pacIoJIOKEHHUs] TKaHeW B opraHax
KUBOTHBIX U YEJIOBEKA.

Opransbl. BeretaTuBHbI€ U T€HEpPATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesnoBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.



Omnopa Ttena opranu3moB. Kapkac pacrennii. CKeneTbl OTHOKJIECTOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBukeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKTYTUKOBOE€, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBeKa: MblleuHas cucrema. Pednexc. CkenerHsie
MBIIIIBI ¥ UX paboTa.

IInranue opranus3mos. Ilormomenue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX MKUBOTHBIX. OTHAENbl MUILEBAPUTEIBHOTO Tpakrta. llumeBapurenbHble
’kenesbl. [InmmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepxHOCTh. JKabepHoe U JE€rodnoe
JIpIxaHue. JIpIXaHWE IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHE
CTPOEHHMsI JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHu3m
BEHTHJISIIIMH JIETKUX Y NITUI] 1 MIIGKONHUTAIONMX. Perymsiuus apixanus. J[pixarenbHbie 00BEMBI.

TpancnopT BellecTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuM. TpaHcHopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjle, KpOBEHOCHbIE cOcyAbl M KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIIOLMOHHBIE YCIIOKHEHUS CTPOEHMSI KPOBEHOCHOH CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX.
Pabora cepana u e€ perynsuus.

Boinenenne y opranu3MmoB. Beigenenwe y pacreHuil. BbiaeneHue 'y KMBOTHBIX.
CoxkpatuTtenbHble Bakyoiad. Opranbl BbieaeHUs. OUibTpanusi, CeKpenus 1 00paTHOE BCAChIBAaHUE
KaK MEXaHU3Mbl pPabOThl OpraHoB BbIJENCHUS. CBsA3b IMOJOCTU Tella C KPOBEHOCHOM W
BBIJICIUTENILHOM CUCTEMaMU. BbljenieHre y NO03BOHOYHBIX >KMBOTHBIX M uesnoBeka. [loukwu.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3aliTa y 0JIHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U LUCTHI
npocTefmux. 3aluTa y MHOTOKIeTOYHbIX pacTeHuil. Kyrukyna. CpeacrBa macCMBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIMIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HMMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeT€HHbIM  cnenuduyeckuii MMMyHHUTET. Teopus  KIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuert, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJsib BpOxKIEHHOr0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PazgpaxxumocTe M peryisinuss 'y OpraHu3MoB. Pa3gpakmMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U MX
3HAYCHHUE.

HepBHas cucrema u peduexTopHas peryisuus y >XKUBOTHBIX. HepBHas cucrema u eé
OTZEIbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIOKPHUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBue TOpMOHOB. B3auMOCBSA3bp HEpPBHOU H
SHAOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cucrema.

JleMoOHCTpan Ul

IToptper: U. I1. I1aBnoB.

Tabmumpl u cxembl: «OTHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBl OpraHoOB
MIO3BOHOYHBIX KUBOTHBIX», «BHYyTpeHHee CTpoeHHuE HaceKOMbIX», «TKaHM pacTeHui»,
«Kopuesbie cuctembl», «Crtpoenue ctelms», «CTpoeHHe IHCTOBOM IUIACTMHKM», «TkaHu



KUBOTHBIX», «Ckener 4enoBeka», «lIumeBaputenbHas cucrema», «KpoBeHOCHas cucCTEMay,
«/pixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cuctemay,
«BplaenurenbHas cucrema», «JHIOKpPUHHAs cucrteMay, «CTpoeHue MbIIbDy, «MMyHUTET»,
«Kumeunononoctusle», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IIaHApUKW», «BHYTpeHHEE CTPOCHHE I0XKIEBOTIO
yepBsi», «HepBHast cucrema pwi6», «HepBHast cucrema nsarymkwn», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduaexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKUX, JKUBBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
KUBOTHBIX, CKEJICThI [I03BOHOYHBIX, KOJUIEKIIMH OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opy0BaHuE Uil IEMOHCTPALIMU TIOYBEHHOI'O U BO3YLITHOIO MUTaHUS PACTEHUH, pacIleNIeHUs
KpaxMmasia ¥ OeJKOB MO AeHcTBHEM (EpMEHTOB, 000pYIOBaHKE IS IEMOHCTPALIUHU OIBITOB 110
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX JBUXEHHUM, MOAEIU
TOJIOBHOI'O MO3ra Pa3jIN4YHbIX KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnas pabdora «/3yueHre TKaHEeH JKUBOTHBIX.

Jladoparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0Boe. Bubl
0ecro10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe paszmuoxenue. IlomoBele kieTku, wiau ramersl. Meio3. Craguu Meiiosa.
IToBenenne xpomocoMm B Meiio3e. KpoccnHrosep. buonorudeckuii ¢cMpIca Mel03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpiiieBoe pazputue. ['ametoreHes y >kuBoTHbIX. [1osioBeie sxene3pl. OOpa3oBanue
U pa3BUTHE MOJIOBBIX KJeToK. CriepMaToreHe3 u oorenes. CTpoeHHe MOJOBBIX KIETOK.

Omio10TBOpEHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTrUs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodem amopuonocuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu 3MOpHUOTreHe3a )KUBOTHBIX (Ha MmpuMepe JArymku). Jpobnenue.
Tunsl apobnenus. /Jemepmunuposannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU pOOJIEHUsT MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JMCTKH (TaCTPYJISALINS).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apo/Ibliia (IMOpHOHATbHAS MHAYKIIKSA). 3aKJIa/1Ka TUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3ylbTaT UepapXUUYeCKUX B3aUMOCWUCTBUI reHoB. BiusHue Ha sMOpHOHAIbHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CpeJIbl.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanbHbli mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramMopdo3oM Yy O€ClO3BOHOYHBIX U IO3BOHOYHBIX IKHUBOTHBIX.
buonorunueckoe 3HaueHHE MPSAMOrO U HENMPSMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. MDaKTOPbl pEryisilMM pocTa KHUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuosibl OHTOreHesza dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

PasmHuoxenue u pazsuthe pacteHuil. [lamerodut u cnopodpur. Meiio3 B )KU3HEHHOM IUKIIE
pactenuii. ObpazoBaHue CIIOp B Mpoliecce Meio3a. ['lamerorenes y pacrennii. Omio10TBOPEHHUE U
pa3sBUTHE DPACTUTEIBHBIX OPraHMU3MOB. JIBOMHOE OIJIONOTBOPEHHME Y LBETKOBBIX PACTCHHHU.
OO0pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbl peryIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.



JlemMoHCTpauuu

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pasMHOXeHHE», « TUIIBI GECTIONOro pasMHOKECHUSY,
«Pa3MHOXeEHHE XJIaMHJIOMOHa/bl», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meiio3y, «Xpomocomel», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MAa»,
«OcHOBHBIE CTaANU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3zBuTHey, «Pa3BUTHE MAICKOTO XXYyKay,
«Pa3zButne capanum», «Pa3Butue JArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOIOJBHBIX M JABYJIOJIbHBIX PacTeHUN», «KHU3HEHHBIN LUK
MOPCKOM KanycTbl», «KU3HEHHbIN UK MXa», < KU3HEHHBIN [IUKJI MAIIOPOTHUKAY, <« KM3HEHHBIN
LUKJ COCHBI.

OOGopynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/I0B,
Mozeib «L UK pa3BUTHS JIATYILIKW Y.

JlaGoparopnass pabGora «/3yueHue CTpOEHHsS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckass padora «BrIsiBIeHHE MPU3HAKOB CXOJCTBA 3apOABIIIECH MO3BOHOYHBIX
JKUBOTHBIX.

JlaboparopHasi padora «CTpoeHue opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTopus craHOBIEHUS U pa3BUTHUS T€HETUKHU Kak Hayku. Pabotsl I'. Mengens, ['. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Pabotsr H. K. Konsiosa, H. U.
Baeunosa, A. H. benosepckoro, I'. /[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEIbHbBIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKU, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucTas JIMHUSA, THOpUABI, TeHOTUN, (eHotun. OCHOBHBIE METOIbl TE€HETHKHU:
rUOPUA0IOTHYECKHUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoOHCTpaL U

[Toprpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIMBAHUS.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemirBanue. [lepBbliit 3axkoH MeHenst — 3aK0H e AMHO00pa3usi THOPUIO0B
nepBoro nokoJienus. [Ipasuino noMmuHupoBanus. Bropoil 3akoH MeHaenst — 3aK0H pacllerIeHHs
npu3HakoB. l{uTonormvyeckue OCHOBBI MOHOTHOPHMJIHOTO CKpeliMBaHus. [MIOTe3a YMCTOTHI
ramer.

AHanu3upytoniee  ckpemuBaHue.  [IpoMexyTouHbIl ~ XapakTep — HacleJOBaHUSI.
PacmierieHne npru3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHnaens — 3aKOH HE3aBUCHUMOTO
HACJIEIOBaHMsI MPU3HAKOB. [[uTOIOrNYeCcKe OCHOBBI AUTUOPUTHOTO CKPEIBAHUS.

Cuennennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOe Hacle0BaHNe
T€HOB, HAPYIIEHUE CLETUVICHUS MEXAY F'€HaMu. XPOMOCOMHAasl T€OPHUS HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENENICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOrameTHBIi M rereporaMeTHbli moj. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoMm. HacnegoBanne Npu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE AEHCTBUE TE€HA.
MHOKeCTBEHHBIN aienu3M. B3aumonelcTBue HealeabHbIX TE€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonumepus.



['eHeTnueckuii KOHTPOJIb PA3BUTHUS PACTEHUM, JKUBOTHBIX M YEJIOBEKAa, a TakKxXe
(U3HOIOTHYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKINH. [ eHeTHYeCKne MeXaHU3MbI
CUMOHOTCHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMAPa3UT» U «XO35UH — MUKPOOHOMY.
['eHeTnyeckue acHeKThl KOHTPOJIA U U3MEHEHUS! HACJIEICTBEHHOW MH(POPMAIMK B MOKOJICHUAX
KJIETOK U OPTaHU3MOB.

JleMoOHCTpaL U

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananusupymoliiee ckpelmupanrney, «Hemnonnoe noMmuarpoBanue», «CLEIIEHHOE HAclIeJOBaHUE
MPHU3HAKOB y Apo30duibhy, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOAENb AJs JIEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi rUOpPUA0B IEPBOIrO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zodusnay.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBIY.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JPO30(OUITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsaumopeiictBue reHotuna u cpeabl npu ¢dopmupoBaHuu ¢GeHorumna. M3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE  TPHU3HAKK. BHUIbl  HM3MEHYHMBOCTH:
HEHACJICICTBEHHAS U HACJICICTBEHHAs.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu mpusHaka. BapuanuoHHBIN psn ¥ BapuanuoHHas kpubas (B.
Horanucen). CpolicTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KombOunatuBHass W3MEHYUBOCTh. Meilo3 U TOJOBOM TpoIlecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJHOTO BHJIA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLHUMPOBAHHBIE MYTallUMU. SIAepHBIE M LUTOILIA3MATHYECKUE MYTallUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
psanoB B HaciencTBeHHoW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa u SNUSEHOMUKA, POJb DNUSEHEeMUYECKUX GaxKmopos 6 HACIed08aHuU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoOHCTpan Ul

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MoOaU(UKAIMOHHAS HW3MEHYHBOCTHY,
«KomOmHaTHBHASI U3MEHYUBOCTHY, «Meio3», «OmnoaoTBopeHne», «I eHeTndeckre 3a00IeBaHus
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: XUBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladboparopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PsAZIa U BAPUAITMOHHON KPUBOM».

IIpakTnyeckas padora «MyTtauu y 1po30¢puibl (Ha TOTOBBIX MUKPOIPENapaTax).



Tema 14. I'eHeTHKA Yejl0oBeKAa

Kapuotun uenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBAHMS T€HOMa YeJIOBEKa.
MeToibl U3Y4YCeHUS TEHETUKH YEJIOBEKAa: T€HEAIOTHUECKU, ONM3HEIOBBIN, [UTOTCHETHICCKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHEeTUUeCKUd. COBpPEMEHHOE OMpeIesICHUE
TEHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUITMPOBAHUE, B TOM 4Kciie ¢ momoibio [T11P-
anaymza. HacnencrBennsie 3a00ieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIC OOJIE3HH YEIIOBEKA.
bonesnun ¢ HacneaCTBEHHOM MNPEApaclONOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHUH M JICUCHUM TEHETHYECKUX 3a00JIeBaHUN ueaoBeKa. MeauKO-TeHETHUECKOe
KOHCYyJbTHUpOoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «T€HETUYECKOro Tpy3ay. ITUUECKHUE aCIIEKThI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PHU3UUYECKOMY U
XHMHYECKOMY 3arps3HCHHUIO OKpYyXKarolled cpenbl. ['eHeTmyeckas NpeApacloyiOKEHHOCTh
YeJIoBeKa K MaTOIOTHSIM.

JleMoOHCTpaLuu

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToabpl M3YUYCHHS] TCHETUKH YEIOBEKAy,
«["eHeTnueckue 3a00I€BaHUS YEIOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JJaHUM COPTOB PACTEHUM U MOPOJI )KMBOTHBIX. COpT, Mopoja, MTaMM. 3aKOH FTOMOJIOTHYECKUX
pAoB B HacieACTBeHHOM m3meHunBocT H. M. BaBwioBa, ero 3HaueHue s CEJIEKLIMOHHOU
paboThL.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue npousBoautenei mo motomctBy. OTOop mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA U OTOOP IO T€HOTHUITY C TIOMOIIbIO aHATN3a
JIHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYTallMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp3oBaHre reHOMHOTO pEAaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK mist monmydyenus
HCXOJHOTO MaTepHalia Jiyisl CENEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpHuan3anus. bBIM3KOPOICTBEHHOE
CKpellMBaHue, Wi UHOpUIUHT. HepoAacTBeHHOE CKpelllMBaHue, WIH ayTOpuauHT. ['eTeposuc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruiogusi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH u
JKUBOTHBIX. «3€1EHAs peGoNIOYULY.

CoxpaHeHHEe U U3YYECHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM M UX JUKHUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M TMOPHIOB CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YeNX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4uciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHOL0SULL.

JleMoHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsHenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! u cxeMbl: «L[eHTpBI TPOUCXOXKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIECACTBEHHOW HM3MEHUYHMBOCTH», «METOIbI CENEKINn»,
«OTtnanénnas rudpuan3anus», «KMyrarenes.



JlaGoparopHasi padora «/3yueHue COpTOB KYJbTYPHBIX PACTEHUN M MOPOJA JOMAITHHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHre METOZI0B CEJIEKIIUU PACTCHHII.

IIpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikekypeusi «OCHOBHbIE METO/ABI M JIOCTHXKEHHUS CEJIEKIIMH PACTeHHM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHbIA YyYacTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHsA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJbTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTEepUCTHKA. TpaauiroHHass OWOTEXHOJOTHS: XJiebomeueHue,
NOJy4eHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouomornueckuii cuure3. OOBEKTHI
MUKpoOurosornyeckux TexHosoruii. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJIECHANPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MOJTYYEHUsI OPTaHU3MOB U MX KOMIIOHEHTOB, COJEPKAIIUX
HE BCTpeYaroIuecs B IPUPoae OMOCUHTETUYECKHE Ty TH.

Kinerounass unxxeHepus. MeTtoapl KynbTyphl KJIETOK M TKaHEH pacTeHUH MU >KUBOTHBIX.
Kpuobanku. ComaTtnueckas TuOpuIu3alnus U coMaTHYecKuil smOpuoreHe3. lcmonb3oBanue
TaliOWJI0B B CEIEKUUU pAcTeHUil. [lonyuenue MoOHOKIOHANbHbIX anmumen. Flcnonvzoeanue
MOHOKIOHANIbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKLIUS SIMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTO/1 TpaHCIUIAHTALINHU SIIEP KIIETOK.
Texnonoeuu  0300posnenus,  KyIbMUSBUPOBAHUS U  MUKDOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs U T'€HHas MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHSI U TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE MpOoOJIeMbl TeHHOU
WHXXEHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meauruua. [I[P-auarnoctuka.
MeTabooMHBIN aHAINU3, TEHOLIEHTPHUYECKUN aHAIN3 MPOTeOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-0nonHxeHepus
JUTsL pa3paboTKH (PyH/IaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOIMH, CO3/IaHUSI KOMITJIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTUI TPEXMEPHOro OMONPUHTHHIA U ckapoNIuHTa A pelleHus
3a/1a4 NEPCOHAIM3UPOBAHHON MEIUIIMHBI.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 OOecredeHus] KOMOMHMPOBAHHOW 3alllUThl OT
Bo30Oynuteneit OPBU, ycTaHoBieHHe MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBanHus PHK-
COJIEprKallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoOHCTpan Ul

Tabmuiet u cxembl:  «Vcmonp30BaHME  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
IIPOU3BOACTBEY, «KieTouHast nHXXeHepus», «[ ' eHHas NHKEHepus».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJTOYHOKHUCIIBIX TPOIYKTOBY.

IKekypenst «bUOTEXHOIOTHS — BayKHENIIasl MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).



TemaTHyeckoe MIIAHMPOBAHUE

Ne Tema Monayab Kos-Bo | Koutp | [Ipakr | Jkck
n/ padoueit 4yacoB 0JIbHbI | HYeCKH | YpCH
n NporpamMmsbl | Mo e e, u
BOCHUTAHUS | mporpam | pa6or | 1adopa
MBOY Mme bl TOPHBI
«CkBOpHOBC e
Kast MIK0JIa)
«IkoabHBII
YPOK»
1 | buonorus kak Hayka 1 0 0 0
2 | )KuBble CUCTEMBI U UX U3yUEHUE 2 0 0 0
3 | buonorus xineTku 2 2 0 1 0
4 | Xumuueckasi opraHu3anus KIeTKu 10 1 2 0
5 | Ctpoenue u QyHKIUH KICTKH 8 0 4 0
5 OOMeH BelIecTB U IPEBpallCHHE 9 0 4 0
SHEPTUU B KIETKE
7 Hacnencteennas undopmarus u 2 9 0 1 0
peanuzanus €€ B KIETKe
8 JKU3HEeHHBIN UK KIETKH 6 1 2 0
9 | Crpoenue u GyHKIUU OPraHU3MOB 17 0 3 0
10 PasMHOXeHMe 1 pa3BUTHE 3 0 3 0
OpraHHU3MOB
I'enetnka — HayKa o 0 1 0
11 | HacienCTBEHHOCTH U U3MEHYHBOCTHU 2
OpPraHHU3MOB
12 | 3akOHOMEPHOCTH HACIEeICTBEHHOCTH 10 0 2 0
13 | 3akoHOMEPHOCTH U3MEHUYHNBOCTH 6 0 2 0
14 | I'enernka yenoBeka 3 0 1 0
15 | Cenekuusi OpraHu3MOB 4 0 3 0
16 buoTtexHonorusa u CHHTETHYECKast 4 1 1 0

onosorus
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PesepBHOe Bpemst

HUTOIro

102
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