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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONPEICIICHHIO,
Hanuuue momugayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpUuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JImgaHOCTHEIE PE3YIbTATBl OCBOCHUA NPOTPAMMBI 110 ouoJioruu JOCTUT'alOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIHMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUSA, Pa3BUTUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTH, IMATPUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTapIIeMy IOKOJEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<H0r0 OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaauuusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenmMera «bHoaorus» MOMKHBI OTpaKaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaIONIUXCsi PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOLIeCTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydyaromlerocss Kak akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 33/1a4, BHITIOJIHEHUH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIGHHUIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATb B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOT'O
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOSKJACHUAMH, KyIbTYPHBIMHU LIEHHOCTSIMH U COLUATbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBAaTENBCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COJEPKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JIEATETBbHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTH POCCUICKOM Ipa)IaHCKOM MIEHTUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PojauHOM, roproctu 3a cBOM Kpaid, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYPY, POIILIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K TMPHUPOJHOMY HACIEIUI0 M TaMITHUKAM IPHUPOIBL,
nocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;



CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE
O1oJIOTHH, TOHUMAaHUS 3HAYCHHSI OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIEeCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTD K CIYXEHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 W MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYAICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JIaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHSTHS IIEHHOCTEH CEeMEHHON KM3HH B COOTBETCTBHH C TPATUIMSIMU HapOJOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUpY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYy/Aa, OOLIECTBEHHBIX OTHOIIEHMI;

MOHUMaHHUE YMOIIMOHAIBHOTO BO3/ICHCTBUS )KUBOH MPHUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJAaX HMCKYCCTBA, CTPEMJICHHE MPOSBISTH
KayecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (opMHPOBAHUS  KYJBTYPbl 310POBbSI W
AMOLMOHAJIBLHOTO $JIaronoy4us:

MMOHMMAaHHUE U pean3aliys 3J0pOBOro M 0e30MmacHoro o0pasza Ku3HU (3I0POBOE MUTAHUE,
coOiroieHHe TUTMEeHUYECKUX MPaBWJI U HOPM, cOaJlaHCHPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBEACHUS B CUTYalUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTpPEOIEHUS aJKOroJs,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOMU JIESITEIbHOCTH TEXHOJIOTMYECKOM U COIIMAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oynyiieit mpodeccuu 1 peaar3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) 3KOJIOrHYeCcKOro BOCIIMTAHMA:

9KOJIOTHYECKHU 11e1ecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHSI 3KOJOIMUYECKOW KYJIbTYphl: MPUOOpPETEHHE OIbITa IJIaHWPOBAHUS
MOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX ITOCIIEACTBUI [T OKpYyKarolel cpebl;

0CO3HaHME ITI00AIBHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJIeM U MyTel UX pelieHus;

CMOCOOHOCTh MCIIOJIB30BaTh MPHOOpETaeMble MPU U3YYEHUH OMOJIOTMU 3HAHUS U YMEHMS
IPU PEUIEHUU MpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOMIOACHNE
NpaBUJI TMOBEIEHHUS B MPHUPOJIE, HANPABICHHBIX HAa COXpPaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTHUBHOE HEMpUATHE JEHCTBHI, MPUHOCSIIMX Bpell OKpPYKaIoIIleW NpUpPOJHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJOTHYECKHUE MOCIEACTBHS MPEANPUHUMAEMbIX
JEUCTBUN U NPEAOTBPAIATh UX;



HaJU4YUe Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphl, OIbITa
NESTEIBHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
[M03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIIHOW IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JIEATETbHOCTH SKOJIOTHYECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd M OONICCTBEHHOM WPAKTUKU, OCHOBAHHOTO Ha JMAaJoOre KYyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIETYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UUTATEIBCKON KyJIbTYPhI KaK CPEJICTBA B3aUMOCUCTBUS
MEXy JIIOJIbMU U TIO3HAHUSI MUPAa;

MMOHUMAaHKE Crenu(UKn OWOJIOTUM KaK HAayKH, OCO3HAHUSA €€ poiu B (OPMUPOBAHUHU
paIlMOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JIJAHUH IIEJIOCTHOTO MPECTaBICHUS 00 OKpYKaIoIeM
MHUpE KaK O €IWHCTBE TWPHUPOJIBI, YeIOBEKa W OOIIeCTBA, B TMO3HAHWH MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM COXpaHEHHUs MPUPOJTHOTO PABHOBECHS,

yOSXXIEHHOCTh B 3HAYMMOCTHU OWOJIOTHU I COBPEMEHHOW IMBUJIM3AIMHN: O0CCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
periaTh pecypcHbie MpoOJIeMbl Pa3BUTHS YETOBEYECTBA, TIOMCKA MYyTeH BHIXOJA M3 TJI00ATBHBIX
AKOJIOTUYECKHUX MPOoOJIeM U oOecTieueHus epexoa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATHBHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYCHHH OMOJIOTHYECKUX 3HAHWM B IEJISX MOBBIMICHUS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOW dYacTH (YHKIIMOHATHHOU
rpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh TMOJy4yaeMble 3HAHUS [UIS aHaIW3a M OOBSICHEHUS SBICHUU
OKPYXAIOIEr0 MHpa M MPOUCXOIAIMMX B HEM H3MEHEHUW, YMEHHE JaellaTh 000CHOBAaHHBIE
3aKJIIOYCHUSI HAa OCHOBE HAy4YHBIX (DAKTOB W HMMEIOIMIMUXCS JaHHBIX C IEJNbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO MCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS IS PEIICHHS
po0JIeM B peabHBIX )KU3HCHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAayYHOW JCATEIHHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEA0BATEBCKYIO ACSITEIIBHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OO0Opa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMA IO OHOJIOTMHM B COOTBETCTBUU C JKMU3HEHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbie pe3ylbTaThl OCBOCHUSA y4eOHOro mpeamera «buoNOrHs» BKIIOYAIOT:
3HaYUMBbIe JUIA  (OpMHpPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexmpeMeTHbIE) 0OIIEHAYYHbIE TOHATHS, OTPAXKAIOININE [EIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
sBJIEHHE, IPOIeCcC, CUCTEMa, HayuyHbIH (AKT, NMPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCClieIoBaHUE, HAOMIO/IEHHE, M3MEpPEHHe, HKCIEPUMEHT U JPYrue); YHHUBEpCaJIbHbIE
yueOHbIe JecTBUS (MMO3HABAaTEIbHbIC, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIICUNBAOIINE
¢dbopmupoBaHre (QYHKIHOHAIBHONW TPAMOTHOCTH M COLIMANBHOM KOMMETEHIIMH O0YYarolInuXcs;
CIOCOOHOCTh oOyyaromuxcs MCII0JIb30BaTh OCBOEHHBIE MEXIUCHIUTIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHHMS W YHHMBepcallbHble ydeOHbIe JAEHCTBHS B IO3HABATEIbHOM U
COLIMATIBHON IIPAKTHKE.

B pesynaprare u3zyueHuss OMOJIOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHUS Y
oOyuaromerocsi OyayT c(hOpMUpPOBaHbI MO3HABATENIbHbIE YHUBEpCAIbHBIE Y4eOHbIE NeHCTBUS,
KOMMYHHKATHBHBIC YHHBEpCaJbHbIe Y4eOHbIC JEHCTBHUS, PETYISTUBHBIE YHUBEPCAIbHBIE
y4ueOHbIe IeWCTBUS, COBMECTHAS AEATEIBHOCTb.



MertanpeaMmeTHble pe3yJabTaThl OCBOEHUS IPOrPaMMBbl CpelHEro oOmiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBePCAJIBbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30oBbIe JJOTHYECKHE TEHCTBUS:

CaMOCTOSATENIbHO (OPMYIIUPOBATh U AaKTYyaJH3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAaTh IMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOIO MBbIIUICHUS (aHaIM3a,
CHUHTE3a, CpaBHEHUS, KilaccuUKalMK, 0000ILEHUs), pPacKpbIBaTh CMBICA OMOJIOTMYECKUX
MOHATHUH (BBIAEIATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU HOHITUIMH);

ONpENENATh LEIN JEATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HMX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI AEATEILHOCTHU C IOCTABICHHBIMU LIENISMU;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHUS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCYyXACHMs (MHIYKTUBHBIEC, JAECIyKTUBHBIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHBOPEUHUSl B pacCMaTPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKHX OOBEKTaX, a TAaKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B PA3JIMYHBIX UH()OPMAIIMOHHBIX HICTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHMBATH COOTBETCTBHUE PE3yJIbTAaTOB IEJISIM,
OIICHUBATh PUCKH MOCIEICTBUN AEITEIbHOCTH;

KOOPAMHUPOBaTb U BBINOJHATh pPA0OTy B YCJIOBUAX PEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPH PEILIEHUH )KMU3HEHHBIX NTPO0IIeM.

2) 6a3oBbIe HCCIeI0BATEIbCKHE ICHCTBHS:

BJIaJIeTh HABBIKAMU Y4€OHO-UCCIIEN0BATEIbCKON U MPOEKTHOM AEATEIBHOCTH, HAaBBIKAMU
paspenieHus npodseM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY HMOUCKY METOJOB
peleHus MPaKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCIOJb30BaTh PA3JIM4YHbIE BUJbI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalyy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B YYEOHBIX CUTYyalUsX, B TOM 4HCIE IpU
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(GopMupOBaTh HAYYHBIH THUIl MBILIUIEHH, BIaJETh HAYYHOU TEPMHUHOJIOTHUEH, KIIIOYEBBIMU
HNOHATUSAMHI U METOJAMU;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3a7ayl B OOpa30BaTENIbHON JESATEILHOCTH U
AKHU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJIBUTATh
TUNoTe3y €€ peleHHs, HaXOJAUThb AapryMEHThl [UIs J0Ka3aTelbCTBAa CBOUX YTBEP)KICHUH,
3aJjaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pEIIeHHUs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIHN OTIBIT;

OCYIIECTBIIATh IIE€JICHANPABICHHBIN MOMCK IEpPEeHOca CPEACTB M CIIOCOOOB AECHUCTBUS B
po(heccCHOHANBHYIO Cpeay;

yMeTh NEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYI0  00JacTu
KHU3HEIEATEIBHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEW, INpEAJaraTb OPUIMHAJIBHBIE IOAXOJbl M PELICHMs, CTaBUTh
npoOeMBbl U 3a/1auu, JI0IyCKaloIUe albTepHATUBHbIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:



OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHUKAX HMH(popMalmu (TeKcTe ydyeOHOTro mocoOwus,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OMOJIOTHYECKUX CIOBApSIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0azax naHHBIX, B VIHTEepHeTE), aHAIM3UPOBATh WH(POPMALHMIO Pa3IUYHBIX BHIOB U (opMm
MPEJCTaBICHNS, KPUTUYECKU OLIEHUBATH €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABlI NPH TOHCKE M O0TOOpe
ononornyeckoit napopMaIu, He0OXOIMMOH /ISl BHITIOJTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY TPEACTABICHUS OHOJIOTUYECKON
nHpopManuu (cxeMbl, rpaduKu, TMarpaMmbl, TAOIHUIIBI, PUCYHKH U APYTroe);

WCIONb30BaTh HAyYHBIN SI3BIK B KauyeCTBE CpPEACTBAa MpH paboTe ¢ OHOJIOTHYECKOMH
nHboOpManMei: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe W MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpy, HCIOJB30BaTh W TMPeoOpa30oBHIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUTHl WHGOpPMAWH, HWHOOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX cepax jKM3HH, aKTHBHO y4acTBOBATh B JIMAJIOTE
WIH JHUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYKIIEHVsI OTHOCHUTEJBHO BBITIOJHEHUS TMpeiaraéMoi 3aJa4yd, YYUTHIBaTh HWHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JHUAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBa OOIIEHHS, NMOHUMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS! KOH(PIUKTHBIX CUTYAlUH, YMETh CMATYaTh KOH(DIMKTHI U
BECTH I1€PETOBOPHI;

BIIAJIETh PA3JIMYHBIMU CHIOCO0aMM OOILEHUS M B3aUMOJEHCTBHS, MOHUMATh HAMEPEHUS
APYruX JIOJeH, NPOsIBIATh YBaXKUTEIbHOE OTHOLIEHUE K COOECEHUKY M B KOPPEKTHOU (opme
(bopMynHUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHMsI C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAas 1eSITeIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW U MHIUBUAYaJIbHONH pabOTHI IpU
peleHn 61onoruyeckoi npooneMpl, 000CHOBBIBaTh HEOOXOAUMOCTh TPUMEHEHMS I'PYIIIOBBIX
(dbopM B3aUMOAEHUCTBUS NIPH pellIeHNH y4eOHOM 3a1auu;

BbIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KI0T0 WieHa KOJUIEKTHUBA;

IPUHUMATh LEJIW COBMECTHOM JEsITEeIbHOCTH, OPraHU30BbIBAaTb U KOOPJMHHUPOBATH
JNEUCTBUSA IO €€ NOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUHM, PACHPENENATh POIU C YyYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOErO BKJIAJA U KaKJIOTO y4aCTHUKA KOMaHJbI B OOIIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBbIE NPOEKTHI, OLEHHBATh MJEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPAaTETMUYECKOE TIOBEJCHHE B Pa3IUYHBIX CHUTYalUsX,
IPOSIBJISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBiiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

1) camoopranu3amnus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM U HX pELIeHHS B
KU3HEHHBIX M YYEOHBIX CUTYyaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBbIE YCTAHOBKU B CBOMX
JEUCTBUSAX W TOCTYIKax IO OTHOLIEHHIO K >KMBOM NPHpOJE, CBOEMY 3[0POBBIO M 3/I0POBBIO
OKpYXKaroIluX;



CaMOCTOSITEIIbHO OCYIIECTBIISITh TO3HABATENBHYIO JAEATEIBHOCTh, BBISBIATH HMPOOIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0OOpa30BaTENbHOW MAESATEIHLHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUICHUS MPOOIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NIPEANIOUYTEHHH;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (DOPMUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOH 3PYIUIIMU B PA3HBIX 007IaCTAX
3HAHMUH, IOCTOSHHO NOBBIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YpOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCIOIb30BaTh IPUEMBI pediiekcuu
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACITEIbHOCTH;

3) npuHsATHE CE0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AECATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJ/IBTATbBI

[IpenMeTHbie pe3yabTaThl OCBOCHHUS cCoJepKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM ypOBHE OPHEHTHUPOBAHBI Ha o0OecriedeHne nmpouaIbHOTO 00yIeHUsT 00yJarOInXCs
ouonoruu. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBUII 1O OCBOCHMIO, HMHTEPHpPETAlMU W MpPeoOpa3oBaHUIO 3HAHUM, BHUIbI
NEeSITeIbHOCTH O TOJYYEHHIO HOBBIX 3HAHUN M HMX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Xe B peajbHbIX )KM3HEHHBIX cuTyauusx. [IpeaqmeTHbie pe3ynbTaTsl IpeACcTaBlIeHbl IO ToaM
W3Yy4YECHUSI.

[IpenMerHbie pe3ynbTaThl OCBOEHHS ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTpaXkaTh:

chOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIH OMOJOTHUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHn: MpodJieM parMOHAIBHOTO MTPUPOIOTIONB30BAHMS, O BKIIAAE POCCUNUCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OMOJIOTMUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATarolliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KJIETKA, OpraHu3M, MeTaboJIM3M, TOMeocTas,
CaMOpEryJIALNs, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE),
Oouonornuyeckue Tteopun (kimetouynas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenust (H. 1. BaBunoBa — o nentpax
MHOT000pa3usi U MPOMCXOXKAECHUS KYJIbTYPHBIX pacTe€HHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOTr0 MOKOJIEHNS], PACHIEIUIEHHUS], YUCTOTBI FaMET, HE3aBUCUMOT0 HacyeoBanus I'. Menaens,
TOMOJIOTHYECKUX PAJOB B HacieACTBeHHOM wu3aMeHunBoct H. WM. BaBuiosa), mpuHIMIIBI
(KOMITJIEMEHTapHOCTH);

BJIaJICHHME OCHOBHBIMU METOJAaMU HAYYHOTO TO3HAHMS, UCHOJIb3yEMBIX B OMOJIOTHYECKUX
HCCIIEIOBAaHUAX )KUBBIX O0OBEKTOB (ONMCAaHUE, U3MEPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIJEIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApPHUOT M 3YKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHUH,



KUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPraHOB U CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAIOIMX B OpPraHU3Max pacTEeHUH, XUBOTHBIX H
YeJIoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BeniecTB (MeTaboIu3M), MPEBPALICHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTO0 M reTepoTpo(HOr0 TUIOB NMUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOTeHe3a, IMOCTIMOPHOHAIBHOTO Pa3BUTHSA, Pa3MHOKEHUS,
MHIUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJCHCTBUS I'€HOB, I'e€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOO0DA;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOWAAMU KIETKM M HUX (QYHKUUAMH,
CTPOCHHEM KJIETOK Pa3HBIX TKAaHEW U WX (PYHKIMSIMH, MEXIy OpraHaMy U CUCTEMaMHU OPTaHOB Y
pacTeHuii, JKMBOTHBIX M YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB M UX
GyHKIUSMHE, MEXIY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHWKIA U YKU3HEHHBIX
LMKIOB OpraHuW3MOB, OJTallaMM SMOpPUOHAILHOTO Ppa3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
(dbeHoTUIIOM U paKTOpaMu Cpeibl OOUTAHMS;

YMEHHE BBISBJIATh OTJIMYUTENbHBIE MPU3HAKH KMBBIX CHUCTEM, B TOM YHUCIIE PaCTEHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX TPYIIIL;

yMEHHE pemiatb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEeIyeMbIMU OHOJOTUYECKMMH TIpOIleCCaMd M SIBJICHUSMHM, JI€1aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTaTOB;

YMEHHE BBIMOJHATH JIAOOpaTOpPHBIE U MPaKTUYECKHE padoThl, cOOMIONATh MpaBUia MPH
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIABUTATh TUIMOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MOJIy4YE€HHbIE Pe3yJIbTaThl U JeNIaTh BBIBO/IBI;

YMEHHUE Y4acTBOBAaTh B YYCOHO-HCCIIEIOBATEIHCKON padOTe MO OMOJOTHUH, IKOJIOTHH W
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBISATH
MOJIy4YE€HHBIE PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OILIEHHBATh OJTUYECKUE aCIEKTbl COBPEMEHHBIX HCCIeoBaHUN B o0nactu
OMOJIOTMM M MEAULMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyAyIei mpodeccHoHanbHON AesITENbHOCTU B
obnactu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITBCKOTO X0341CTBA, MUIIEBON
MIPOMBIIIJICHHOCTH, YIIyOIsiTh MO3HABATENbHBIM WHTEpEC, HaNpaBlICHHBbIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH NpodecCH U NPOJOJDKEHHE OHOJIOTHUYECKOro oOpa3oBaHUS B
OpraHu3aIusaX CpelHero NpohecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs ydeOHOro mnpeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIH OMOJOTHUU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbopMHUpPOBAaHUM COBPEMEHHOIN €CTeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUU JKOJIOTMYECKUX MpOoOJIeM YeloBEYeCTBa, a TaKKe B PEIICHUU BOIPOCOB
paIMoOHAJIBLHOTO TPHPOAOINOIB30BaHUs, U B (OPMHPOBAHUHM IIEHHOCTHOTO OTHOIIEHHUS K
IpUpoJie, OOILIECTBY, YENOBEKY, O BKJIQJE€ POCCHUICKMX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOI OMOJIOTMYECKMX 3HaHUI, KOTOpas BKIIOYAET OIpeJesieHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraloUX OHOJOTMYECKUX TEPMUHOB M TOHATHH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBotonuu), yueHus (A. H. CeBeproBa — 0 MyTsSIX M HampaBJIEHUSIX
spommonun, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus J[k. Xapau
u B. Baiiabepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
IKOJIOTHYECKON MUpaMUIbl SHEPTHH ), TUTIOTe3bI (TUnoTe3a «mupa PHK» V. I'unGepra);

YMEHHUE BJAJeTh OCHOBHBIMM METOJaMHM HAy4yHOTO IIO3HAHHUS, HCIOJIb3YeMbIMH B
OMOJIOTUYECKUX HCCIENIOBAHUIX JKUBBIX OOBEKTOB M D3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJro/IeHNEe, HKCIIEPUMEHT), CIIOCO0aMH BBISABICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUYECKOTO U CUMITIATPHUYECKOTO BHI000pA30BaHUs, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH] MOMYJISIUH, TPUCIIOCOOJCHHOCTH OPraHU3MOB K Cpe/ie OOMTaHUs, YepelOBaHUs
HaIpaBJICHUHN 3BOJIIOLINH, KPYTOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM W MPUCHOCOOICHUSMHU K HHUM
OpraHu3MOB;

YMEHUE BBISBIATH OTJIMYUTEIbHBIC IPU3HAKH J)KUBBIX CHCTEM, MPHCIIOCOOIICHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OHMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX U3MEHEHHH B SKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHWsS, €IMHCTBA UYEIOBEUECKUX Pac, HEOOXOIMMOCTH
COXpaHEHHs MHOT000pa3usi BHJOB M DKOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS TPUPOIBI U
YeJI0BEUECTBA;

YMEHHE pelath OWOJIOTUYECKHE 3a7adH, BBISBISATH MPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIEAYEeMBIMH OHWOJIOTHYECKUMH TPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH TTOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, IPOBEPATH HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys 1eTh HCCIIEA0BAHNS, aHATU3UPOBATH MOJYIEHHBIE PE3YJIbTAThI U IENIaTh BBIBOJBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OMOJOTHUH, IKOJIOTHH W
MEIUIMHE, POBOIMMOI Ha 0a3e IIKOJBHBIX HAyYHBIX OOLIECTB, M IYOIWYHO MpPEACTAaBISATH
MOJIy9eHHBIEC PE3YJIbTAThl HA YYEHNYECKUX KOH(EPEHIIHSIX;

YMEHHE OICHWBAaTh TUIOTE3bl W TEOPHH O MPOHMCXOKICHUM KHU3HHU, YEIOBEKa U
YeJOBEYECKHX pac, O NPHYMHAX, MOCIEACTBUSAX M CIOco0ax MpeNoTBPALICHUS TI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBINA BBIOOP Oyaymiel npodeccnoHanbHON A TeIbHOCTH B
obmactTh  OMOJIOTMM,  OSKOJIOTHH, IPUPOJIOTIONB30BAHUS,  MEIWLUHBI, OHOTEXHOJIOTHUH,
MICUXOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBAa, MHIIEBOW MPOMBIIUICHHOCTH, YTIyOJsTh
MO3HABATEbHBI HMHTEPEC, HAalpaBJICHHBI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIECH
npoeccCu M TMPOAOJDKEHHE OHOJOTMYEecKOro o00pa3oBaHHMs B OPraHU3ALMSIX CpPEIHETO
po(ecCHOHAIBHOTO U BBICIIETO 00pa30BaHMUSL.

COJEPKAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIACIEHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyaapcTBeHHOM urorooit arrectauuu (I'MA).

Tema 1. Buonorus kak Hayka

CoBpeMeHHas OMoJIOrUsl — KOMIUIEKCHas Hayka. KpaTkas vicTopusi pa3BUTHsS OHOJIOTHH.
buonornyeckue Hayku M u3ydaemble MMU HpoOneMbl. DyHAaMeHTadbHBIE, NPHUKIAAHBIE U
MOMCKOBBIE HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHue OHOJOTMH B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI
mupa. IIpodeccun, cBsizanHble ¢ Ouosorueil. 3HaueHHE OHOJOTMHM B IPAKTHUYECKOU
JNEATEIIBHOCTH 4YEJIOBEKA: MEAMIMHE, CEIbCKOM XO35HCTBE, IPOMBILUIEHHOCTH, OXpaHe
IIPUPOJIBI.



JdeMoHcTpanuu

[optpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I
Meunpnens, B. WU. Bepuanckuii, W. II. IlaBnos, 1. 1. MeunukoB, H. M. Basuios, H. B.
Tumodees-Pecockuii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBA3b OMOJIOTUH C IPYTUMHU HayKamm», «Crucrema OMOJIOTHYECKUX
HaYK».

Tema 2. 7KuBble cucTeMbl H X H3y4YeHHE

JKuBpie cucteMbl Kak mpeaMeT n3ydeHus: ouonoruu. CBONCTBA )KUBBIX CUCTEM: €AMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXKHOCTh M YINOPSJOUYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHU3alUsi, CaMOBOCIPOU3BEIACHUE, Pa3APAKUMOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alMd JKABBIX CHCTEM: MOJEKYJISPHBINA, KIECTOYHbIMA, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJISAINOHHO-BUIOBOM, 9KOCHCTEMHBIN (OHMOTEOICHOTUYECKHIT ),
ounocdepnsiid. [Iporieccrl, mpoucxoasire B XUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuzub kak opma cymiecTBoBaHUsI MaTepuu. Hayku, u3ydaromine >KMBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alINH.

N3yuenune xuBbIX cucteM. Meroasl Ouosornueckoi Hayku. HaOmronenue, maMepenue,
SKCIIEPUMEHT, CUCTeMaTu3amnusi, MeraaHanu3. [loHsATHE O 3aBUCHUMOM MW HE3aBUCHUMOM
nepeMeHHOM. [lnanupoBanme skcnepumenta. llocranoBka w mpoBepka rumotes. Hynesas
runote3a. [lonstue BeIOOpKH U €€ AO0CcTOBEpHOCTh. Pa3dbpoc B Omosornuecknx AaHHbIX. OleHKa
JIOCTOBEPHOCTH TMOJYyYEHHBIX PE3yJIbTaTOB. [IpUUMHBI UCKaKEHUS PE3YTbTATOB IKCIIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOIO TECTA.

JdeMoHcTpauuu

Tabmuper u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJOrHYEcKHe CHCTEMBI,
«CBOICTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMU KUBOU MPUPOIbD», «CTPOCHUE )KUBOTHOM
KIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOIO  OpraHu3May,
«buoreonenos», «buocdepay, «MeTo bl U3yUdeHUSs )KUBOU MTPUPOIBI.

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE JIJIsl TPOBEACHHS HAOIIOICHUM, HU3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnosb30BaHUE Pa3IMYHBIX METOJOB IPU U3YYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkn

Knerka — crpykrypHO-(pyHKIIMOHAIbHAS €AMHULIA XKUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pabdoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTonpl MONEKYIAPHOM U KIETOYHOM OMONOTMH: MHKPOCKOMHMS, XpoMartorpadus,
anektpodope3, METoJ  MEYEHBIX aToMoB, auddepeHurnaibHoe eHTpUudyrupoBaHue,
KYJIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIHSL.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) uszyuenue Kiemox.

JdeMoHcTpanun

[Toptpersl: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuier 1 cxembl: «CBETOBOW MHKPOCKOM», «DIEKTPOHHBIN MHKpOCKom», «McTopus
Pa3BUTHUS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpPOIpENapaTbl PaCcTUTENbHBIX, KUBOTHBIX U
OaKTepuaTbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHre METOJOB KIETOYHOW OHOJOTHH (XpomaTtorpadus,
anekTpodopes, nupdepenmansHoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XHMMHUYECKUH COCTaB KIETKA. Makpo-, MUKpO- U YIbTPAMHUKPOdIEMEHTHI. Bota u e€ poJib
KaK pacTBOpUTENS, peareHTa, y4yacThe B CTPYKTYPUPOBAHMM KIETKH, TEIJIOPErYISLUU.
MuHepanbHbI€ BEIIeCTBa KICTKH, UX OHoJorndeckasi poyib. Pollb KaTHOHOB U aHMOHOB B KJIETKE.



Opranuyeckue BellecTBa KIETKU. buosiornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypsl OenxoBoi Mousiekynbl. IlepBuunas crpykrypa Oenka, MenTHaHAas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAsl CTPYKTyphl. JleHarypauus. CBoiCTBa OEIKOB.
Knaccugukanus OenkoB. buonornueckue QyHKun 0enkoB. [Ipuonsi.

VYrneBonasl. MoHOCAaxapuabl, AWCAXapubl, OJIMIOcaxapuibl M mHojucaxapuabl. OOmmii
IUTaH CTPOCHUS M (PU3MKO-XMMHUYECKHE CBOMCTBA yriieBoAoB. buonorndyeckue ¢GyHKINU
YTJIEBO/IOB.

Jlumuael.  T'mapodumeHO-THIpodOOHBIE  cBoiicTBa.  Knaccudukamuss — aUmmmos.
Tpurmuuepuapl, pochoaunuabl, BOCKU, crepouibl. buonornyeckue pynkiuuu aunuaos. OOmue
CBOMCTBa OMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. [IHK n PHK. Ctpoenune HykiaenMHOBBIX KUCIOT. HykneoTuasl.
[Mpunuun kommiementapHoctu. IlpaBuno Yapragda. Crpykrypa JJHK — nBoiinas cnmpais.
Mectonaxoxaenue u ouonorundeckue pynknuu JHK. Bunet PHK. ®ynxinun PHK B knetke.

Crpoenue mosekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYHMKH, UX (QYHKIMH B KIeTKe. /[pyeue
HYyK1eo3uompugocpamuol (HT D). CexBenupoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OuoJjioTHs: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooeruposanue cmpykmypsvl u  QyHKyul
Ouomonekyn u ux Komniekcos. Komnvromepmwiti OU3ain u op2aHuvyeckuti cunmes OUOMONEKYl U
UX HenpupoOOHbLIX AHAN0208.

JdeMoHcTpauuu

[Toptpertsr: JI. [lonunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caxrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«PacrpeneneHne XUMUYECKUX IEMEHTOB B )KUBOU ITPUPOLE».

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJbl BOJBI», «BemecrBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKyNIbl Oenkay,
«CTpyKTyphl O€IKOBOH MOJEKYNbD», «CTpoeHHe MOJEKyNl YrieBoaoB», «CTpoeHHe MOJIEKYI
munuaoBy, «HykiienHoBbIe KUCIOTBDY, «CTpoeHre MOJEKYIbl ATD.

OO6opynoBaHue: XUMHUYECKas Iocyia U 000pyI0BaHuUE.

JladopaTopHas pa6ora «OOHapyxeHHE OCTKOB C MOMOIIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlaGoparopHas padora «VccieqoBaHre HYKJIEUHOBBIX KUCIOT, BBIICICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne n pyHKIUMN KJIETKH

Tunbl KJIETOK: syKapHOTHUYecKass U IpokapuoTudeckas. CTpyKTYpHO-()YHKLHOHAJIbHbIE
00pa30BaHUs KIETKH.

Crpoenne mnpokapuoTHueckod kieTku. KierouHas creHka Oakrepuil U apxem.
Oco0eHHOCTH CTPOEHUs TeTepoTPO(HON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIeTOK. MecTto u
POJIb IPOKAPHOT B OHMOLIEHO3AX.

Crpoenne U (pyHKIMOHUPOBAHUE dYKapUOTHUECKOW kieTkH. [Inasmaruueckas memOpaHa
(mnazmanemma). CrpykTypa Mia3MaTHueckod MeMOpaHbl. TpaHCHOPT BelIECTB 4Yepe3
IUIa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbIM (nuddysus, oOnerdyénHas nud¢ys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIH akTUBHBIA TpaHcnopt). [lomymponunaemocts mMemOpanbl. Pabora
HaTpUI-KaJMEeBOro Hacoca. DHJIOLUUTO3: MUHOUTO3, aronuro3. Jk3o1uTo3. Kiletounas creHka.
CrpykTypa 1 (yHKLINU KIETOYHOW CTEHKH PACTEHU, TpHOOB.

Huromnazma. Ilurozons. Lurtockener. JIBmkeHne nuromiasMmbl. OpraHougsl KIIETKH.
OnnomeMOpaHHBIE OpraHOUAbI KJIeTKH: 3HAomIazmMarndeckas cetb (DIIC), anmapar ['onbku,
JM30COMBI, MX CTpOeHHe U (YHKIUHU. B3auMOCBsS3b 0JHOMEMOpaHHBIX OPIaHOMJIOB KIIETKH.
CtpoeHue TpaHyIApHOTO peTuKynyma. Mexanusm Hanpasnenus 6enxos 6 OIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOUHBIX  MeMOpaH. Imankuit  (arpaHyssipHBIi)



SHJIOTIA3MaTHUeCKuil petukynyM. CekperopHas (yHkuus anmapara ['onbmxu. Moougurayus
benxos 6 annapame I onvoaxcu. Copmuposka 6enkos ¢ annapame I onb0dicu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbiX KieTok. Kiierounsiii cox. Typrop.

[lonyaBTOHOMHBIE OpraHoubl KJIETKH: MUTOXOHJIpPHUM, IIAcTUlbL. [Ipoucxoocoenue
mumoxouopuit u niacmuo. Cumbuoecenez (K.C. Mepeockosckuu, JI. Mapeynuc). Ctpoenue u
GYyHKIMU MUTOXOHAPHA W TulacTuA. llepBUYHBIE, BTOPUYHBIE H CJIOXHBIE IJIACTUIBI
(OTOCHHTE3UPYIOIIUX JYKapuOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI ~ BBICHIMX
pacTeHui.

HememOpannsie opraHouzp! kietku CtpoeHue M (QyHKIHHM HEMEMOpPaHHBIX OPraHOWIOB
KIeTku. Pubocomel.  [lpomescymounvie ¢hunamenmol. MUKpOPHIAMEHTBI. AKMuUHOBbIE
Mukpoghunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KIemOoK.
Muxkporpybouku. Knetounslii meHtp. CTpoeHHe U [BWKEHHE KIYTMKOB W PECHHYEK.
Muxkpotpy6ouku ruTorasmel. Llentpuons. berku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopmwie 6enxu.

Anpo. OOonouka sApa, XpOMAaTHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOCHHE U (PYHKIIHH.
SAnepusiii 6enkoBbIil MaTpukc. IIpocTpaHCTBEHHOE pacloOkKEHHE XPOMOCOM B HMHTEp(a3HOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTMHa — TUCTOHBI. J{unamuxa s0epHOU
06010uKU 8 Mumose. foepnulii mpancnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHas  XapaKTEpPUCTUKA  KIETOK  J3YKapHOT
(pacTuTeNnbHOM, KUBOTHOM, TPHUOHOIN).

JdeMoHcTpauuu

[Toptpersr: K.C. Mepexkosckuit, JI. Mapryinuc.

Tabmuupr 1 cxembl: «CTpOEHHE DYKAPHUOTHUYECKOW KIETKW», «CTpOoeHHEe KUBOTHOM
KJIETKW», «CTpOEHHE PACTUTENBHON KIETKW», «CTpOEHUE MUTOXOHIpUNY, «SAapo», «CTtpoeHue
MIPOKAPUOTHYECKOU KIIETKU.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpenapaThl PaCTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUs KIIETOK Pa3JIMYHbIX OPraHu3MOB).

IIpakTHyeckasi padora «3yueHne CBOWCTB KICTOYHOW MEMOpaHbBD.

JlabopaTopHas pabora «lccienoBanue mia3moiu3a M JACIUIa3MOJIN3a B PACTUTEIBHBIX
KJIETKaX.

IIpakTHyeckas padora «/3yueHne NBUKEHUS LIUTOIIIA3Mbl B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallleHne SHEPruM B KJIeTKe

AcCUMWIALINS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPOQHBIK M  reTepoTpodHBIA. YuacTHe KHCIOpoJa B OOMEHHBIX IIpoleccax.
DHepretuyeckoe oOecrneueHue kietku: npeBpamenue ATO B 0OMEHHBIX Mpolleccax.
@DepMEeHTAaTUBHBIM XapakTep peakUuui KIETOYHOTro MeTabonm3ma. DepMeHTHI, X CTPOCHUE,
cBoiicTBa W MexaHusM aeiictBus. KodepmeHntsl. OTinnuns (EepMEHTOB OT HEOPraHUYEeCKHX
KaTajau3aTopoB.  benku-akTuBaTopel M OENKU-UHTHOUTOPBI.  3aBUCUMOCTh  CKOPOCTHU
(epMEeHTAaTUBHBIX PEAKIUil OT Pa3IUYHBIX (PAKTOPOB.

[lepBUuHBIN CHUHTE3 OpraHMyecKUx BewlecTB B KieTke. dDorocuHTes. AHnokcucenHvll u
oxcueenHvlll omocunmes y oakmepui. Ceéemocoduparowue nUSMEHMbl U NUSMEHMbl
peakyuonHozo yeumpa. Ponp xiopomnactoB B mpoiiecce GoTocuHTe3a. CBETOBas U TEMHOBas
¢a3el. Pomoovixanue, Cz., Cs- u CAM-munvr ghomocurnmesa. 1IpogyKTUBHOCTh (OTOCHHTE3A.
Bnusiaue pa3nuuHbeIX GakTOpoOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3aMOB-XEMOCHHTETUKOB:  HHUTpHU(ULHUpPYROIIHE
OakTepuu, kene300aKTepun, cepodaKkTepru, BOJOPOAHbIE OaKTeprH. 3HaYeHHE XeMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bunael 6poxenus. IIpogykTel OpoXKeHHS M MX HCHOJIb30BaHUE
YeJI0BeKOM. AHa’pOoOHbIE MHUKPOOPIaHU3MBbI KaK OOBEKThl OMOTEXHOJOTMM W BO30YIUTEIH
00J1e3HEH.

AdpoOHBIE OpraHM3MBI. JTambl >HEpreTHueckoro oobmeHa. IloAroToBUTENBHBIN ATall.
I'mukonn3 — 6ECKUCIOPOIHOE PACIIEIUIEHUE TIIFOKO3BI.



buonoruueckoe okucIEHME, UM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUH B mIpoleccax
ouonornyeckoro okucieHus. Lluknmuueckue peakiuu. OkucnurenbHoe (hochopumupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cumnmes ATD: paboma npomonuou ATD-
cunmaszvl. IlpeumymectBa a’poOHOTO myTH oOOMEHa BEIIECTB IMeEpel  aHadpPOOHBIM.
D¢ dexTHBHOCTD SHEPreTHIECKOT0 0OMEHa.

JdeMoHcTpanuu

[optperst: k. puctan, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DPoTOCHHTE3», «DHEpPreTHdeckuii oOMeH», «buocuHTEe3 Oenkay,
«Ctpoenue pepmMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Uil IPUTOTOBIIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTtopnasi paGora «/3yueHue KaTaTUTHYECKON aKTMBHOCTH (epMeHTOB (Ha
MpUMepe aMUIIa3bl WK KaTajaa3bl)y.

JladopaTtopnasi pabGora «/3yueHue (QepMEHTATUBHOTO paCIICIUICHUS TMEPOKCHUIA
BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB (POTOCHHTE3a K XEMOCHUHTE3A.

JladopaTopHas pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBenHasi uHpopMauus U peaju3anus eé B KJIeTKe

Peaknun matpuunoro cunTte3a. [[pUHIIANT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUUHOTO
cuHTe3a. Peanmmzamms HacneacTBeHHOW wuH(opmanuu. ['eHeTHYeCKWid KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIBI TpaHCKpUNIMU: KOMIIJIEMEHTAPHOCTb,
AHTUNAPAUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B GuocunTese Genka. YcioBust
onocuHTe3a 6enka. KogupoBanne aMuHOKHCIOT. Posib pubocoM B OnocuHTE3€E Oerka.

Cospemennvie npedcmasnenus o cmpoeHuu ceHos. OpraHuzalus reHoMa y MpoKapuoT U
JyKapuoT. Perymsnusi akTUBHOCTH TeHOB y mpokapuoT. ['mmote3a omepona (P. XKakxob, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupychl — Heknerounbie (GOpMBI JKU3HH U 0ONIMratHeie nmapa3utbl. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yukn J{HK-codepocaujux
supycos, PHK-cooepaicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbpie 3a0oseBaHus 4enoBeKka, KUBOTHBIX, pactenui. CIIUJ[, COVID-19,
COILIMANIbHBIE U MEAULIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusosg («bigdata») cmpyxkmyphoix
buonoeuveckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yHryuu b6enxkos. Cnocobwvl docmasKu 1eKkapcms.

JdeMoHcTpanun

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUHA.

Tabmuet u cxembl: «buocuHTes Oenka», «leHeTnueckuid Kom», «Bupyce,
«bakTepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKusHeHHBIH UKJ KJIETKH

Knerounslii mmkn, ero mepuoiasl u perymsiuusa. MHtepdaza u muto3. OcobeHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. [loaroroska knetku k genenuto. [IpecuHrernyeckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKHH M TMOCTCHHTETHUYECKUH (MPEMUTOTHUECKUN) TEPUOIbI
uHTEep(a3bl.

Matpuunsiii  cunre3 JHK —  perummkanus.  Ilpunnunsr  perumkanun — JJHK:
KOMIUIEMEHTAPHOCTh,  INOJIYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUMNAPAUIENIbHOCTh. MexaHusm
perumkanuu - JIHK.  Xpomocomsl. Ctpoenne xpomocoM. TenoMmepel U TenoMepasa.



XpPOMOCOMHBIN HA0Op KIETKH — KapuoTul. [IMIJIOWIHBIA M TarulouaHBIA HAOOPBI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kietkn — mMuto3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MPOLECCHI. THIIbI
murto3a. Kapuokunes u uutokrnues. buosornyeckoe 3HadeHuE MUTO3a.

Perymsiust MUTOTHYECKOTO UMKIA KiIeTkd. [IporpamMmupyemasi KJIeTOYHas THOEIb —
anonTo3.

Knerounoe s11po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl nponughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuuecxue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBIA UK KICTKM», «MuT03», «CTpoeHHE XPOMOCOMY,
«Permumukarus JITHK».

OO6GopynoBaHue: CBETOBOW MHUKPOCKOTN, MUKpompenapaTsl: «MHUTO3 B KIETKaX KOpelrka
JIyKay.

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne MHuTO3a B KJIETKaX KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. Ctpoenne u pyHKIMN OPraHU3MOB

buonmornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHAJBHEIEC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEACSITEIIPHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, APyrue MpoTUCThl. KonoHnansHbIe
OpraHU3MBI.

B3anmocBs3b yacTel MHOTOKJIETOYHOTO OpraHu3ma. TkaHH, OpraHbl U CUCTEMbBI OPTraHOB.
Opranusm Kak enuHoe nenoe. ['omeocrtas.

Txkanu pacrenuit. THIBI pAacTUTENBHBIX TKaHEH: o0Opa3oBaTeNlbHAs, TOKPOBHAs,
MPOBOJISAINIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacloIOKeHHs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YeJOBEKa. THWIBI JKMBOTHBIX TKaHEW: SIHTEIUAIbHA,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHAas. OCOOEHHOCTH CTpOEeHHs, (PYHKIMI U pacroyIOKEeHUS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesioBeKa. @YHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIi 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbI COEUHEHUS
KOCTEMN.

JIBukeHHe OpraHu3MoB. J[BMKEHHE OJHOKJIETOYHBIX OPraHu3MoB: aME&OoHIHOE,
KT'YTUKOBO€, pEeCHUYHOE. J[[BM)KEHHE MHOIOKJIETOYHBIX PACTEHHWIl: TpPONU3Mbl U HACTHUH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieuHas cucrema. Pediexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Iuranue opranusmoB. [lorynomieHue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussMu. [lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnre MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jpixanue opranu3moB. [Ipixanue pacteHuil. Jpixanue xuBoTHbIX. [uddy3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
JpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMS JETKUX MO3BOHOYHBIX J>KUBOTHBIX. JlpIxaTelbHas cucTema uenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI] U MIIEKONTUTAIOMIKX. Perynsius apixanus. JlpixareabHble 00BEMBI.

TpancnopT BelleCTB y OpraHu3MoOB. TpaHCHOpPTHbIE cUCTEeMbl pacteHuil. TpaHcmnopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepalle, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MTO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
CokpatutenpHble Bakyoiau. Opranel BblaesneHusa. @PuibTpanus, cekpeuuss U  oOpaTHOe
BCACBhIBAHUE KaK MEXaHU3MbI pabOThl OPraHoB BhiAeTIeHHUS. CBSA3b MOJIOCTU Tea C KPOBEHOCHOU
U BBIICIUTEIBHON cucTeMaMu. BblaeneHne y 1mo3BOHOYHBIX JKMBOTHBIX U uerioBeka. Ilouku.
Crpoenne u GpyHKIIMOHUpOBaHUE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTENIINX. 3alIUuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOM 3a1UThl. DUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 X IPOM3BOIHBIE. 3alllUTa OpraHu3Ma
ot OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpadbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeT€HHBIM  cnenuduueckuidi UMMyHUTET. Teopus KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxxumMocTs W peryisius y OpraHu3MoB. Pa3apaxumMocTs y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisinus y pacteHuid. PocToBble BemiecTBa M MxX
3Ha4YCHHE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUs] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENBI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIEKCHI.

I'ymopanbHas perymsiiust ¥ SHIOKPUHHAs CHCTeMa >KUBOTHBIX M uesnoBeka. Keressl
SHJIOKPUHHON CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMOCBsA3b HEPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runoduzapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel m cxembl: «OnHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEeMbl OpraHoB
II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMe HacekoMmblx», «TkaHM pacTeHH»,
«KopueBble cuctemb», «Crpoenue cteOns», «CTpoeHHE JHMCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4denosekay, «llmmeBapurensHas cuctema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BoergenurenbHas cucreMa», «DHIOKpPHHHAA cucremay, «CtpoeHue Mplmus», «MMMyHHTET»,
«Kumeynononoctuele», «CxeMa NMUTaHUS pacTeHUI», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHue ruipb», «CTpoeHuEe Iu1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOrO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmbikaomuxcs», «HepsHas cuctema nruny, «HepBHas cucreMa MIIEKONUTAIOIIHUXY,
«HepBHas cucrema uenoBekay, «Pedeke».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKHX, JKUBbBIE
9K3EMIUIIPhl KOMHATHBIX pacTeHul, repOapuu pacTeHUi pa3HbIX OT/AENOB, BIaKHbIE MTPETapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJI0BEKa,
o0opyJoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3AYLUIHOIO IHTAaHHUsS PACTCHMH,
pacuieryieHust KpaxmMasa M OenkoB MoJl JeiicTBMeM (epMEeHTOB, 0OOpyJOBaHHE IS
JEMOHCTpPALIMH OIBITOB N0 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJIEH TOJIOBHOTO MO3Ta Pa3In4HbIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3ydeHne TKaHEH paCTEHUI».

JlabopaTopHas padora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHasi pabora «/3ydeHre opraHoB IBETKOBOI'O PACTEHUSD.

Tema 10. Pa3mHokeHHe M pa3BUTHE OPTraHU3MOB



@DopMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe (BKIII0Yas BEreTaTUBHOE) U MOJI0BOE. Bupl
0ecroyioro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

IlonoBoe pasmuHoxkenue. I[lonoBble KieTku, wim ramersl. Meio3. Craguu Meiiosa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bronorndeckuid CMbICI MeH03a U II0JIOBOTO
nporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpensaponpiieBoe  paszpurve. I'ameroreHe3 'y JkMBOTHBIX. [loloBBIE  Kele3bl.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KJIeTOK. CnepmaroreHe3 m oorene3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omto10TBOpeHNE W SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHHUS:
Hapy)XHOe, BHyTpeHHee. [lapTeHorenes.

WHauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOrHs — HayKa O Pa3BUTHU
opranu3mMoB. Mopghozenez — oona u3z enagnvix npooaem smopuonocuu. Konyenyus mopgozenos
u moodenu mopghozceneza. Craguu sMOpUOreHe3a KUBOTHBIX (Ha puMepe JIArymkH). Jpobnenue.
Tunsl apoGnenus. [emepmunuposannoe u neoepmunupogannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTU IpOOJIEHUS MJIEKOTHUTAIOIIMX. 3apOJIbIIIEBbIe JUCTKU (TacTpyssius).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHME YacTel
pa3BUBAIONMICTOCS 3apojblima (3MOpUOHANbHAS MHAYKIMS). 3akjiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJbTaT HWEpPapXU4YEeCKUX B3aUMOJEWCTBHM TIeHOB. BimsHue Ha
SMOpPHOHAIIEHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH cpebl.

Poct u pasButue xuBOTHbIX. llocTamOpuonaneHbIM mnepuon. Ilpsmoe u Hempsimoe
pazButue. PaszBute ¢ Meramopdo3oM y OECTO3BOHOYHBIX W TO3BOHOYHBIX JKUBOTHBIX.
buonorudeckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl pEryilsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX U uenoBeka. I[lepuoabl OHTOTreHe3a uenoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pasmuoxenue u pasurue pacrenuid. ['ametodutr m crnopodut. Meio3 B KU3HEHHOM
nukie pacrenuii. OOpa3oBaHuWe CrHoOp B Ipoiecce Melosa. ['aMeroreHes y pacTeHUH.
Omio0TBOpEHUE U Pa3BUTHE PACTUTEIBHBIX OpraHuM3MoB. JIBOWHOE OIJIOAOTBOPEHHE Y
IBETKOBBIX pacTeHui. OOpa3oBaHUE M pa3BUTHE CEMEHHU.

MexaHu3Mbl peryyislii OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JdemoHcTpauuu

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

Tabmuipl u cxembl: «BereraTuBHOE pazMHOKeHUE», «THIBI OECMOIOr0 Pa3MHOKEHUSY,
«Pa3MHOX€EHHE XJIaMUJIOMOHaAb», «Pa3MHOXEHUE HBIJIEHB», «Pa3MHOXEHHE THIPBDY,
«Menos», «Xpomocombl», «l'amerorenes», «CTpoeHHE SUIEKIETKH W CIEPMATO30HUIa,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe u Henpsmoe pasBurue», «PazBurne Maickoro
Kykay», «Pa3Burue capanum», «Pa3Butue nArymkmn», «/IBoiiHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOJOJIBHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <OKM3HEHHbIH 1MKI MXa», <OKM3HEHHBIH UUKI MaloOpOTHUKAY,
«OKW3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenaparhl SMIIeKIETOK U CIIEPMaTO30110B,
Mozenb «L{UKIT pa3BUTHSA JIATYLIKN.

JlabopaTopHasi pabora «l3yueHne CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnuyeckas padora «BpIsBICHHE NPU3HAKOB CXOJCTBA 3apOJBIIIECH MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

HcTtopust cTaHOBIEHUS W PA3BUTHUS T'€HETUKM Kak Hayku. PaGotel I. Menpgens, I'. ne
@puza, T. Moprana. Posib oTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUM TeHeTuku. Padorer H. K.
Konbuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /I. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodeesa-Pecosckoro.



OcCHOBHBIE T€HETUUYECKUE TIOHSTHUSI U CUMBOJIbL. | 'OMOJIOIrMUHBIE XPOMOCOMBI, aJlJI€JIbHBIE
IeHbl, AJIbTEPHATUBHbBIC IPU3HAKH, JOMMHAHTHBIM U PELIECCUBHBIN INPU3HAK, IOMO3UIOTA,
reTepO3UroTa, YUCTast JIMHUS, THOpHUAbI, reHoTHr, (eHorun. OCHOBHBIE METOIbl T'€HETUKU:
rUOPUIOTIOTHUECKUH, TUTOTOTUYECKHUNA, MOJIEKYIISIPHO-TeHETHYECKUH.

JdeMoHcTpanuu

[optpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, FO0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuuer u cxemsl: «MeToabl reHeTUKI», «CXEMBbI CKPEITUBAHUSY.

JlaGopaTopHasi padota «/Ipo3oduina kak 00BEKT TeHETUICCKIX UCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpumnoe ckpemuBanue. l[lepBeiii 3akoH MeHaens — 3aKOH €IUHOOOpasus
rudpuioB nepBoro mnokoseHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH Menzaens — 3akoH
paciuernieHus npusHakoB. [{uTonornyeckre 0CHOBBI MOHOTHUOPUIHOTO CKpelnuBanus. ['unoresa
YHCTOTHI FaMeT.

AHammzupyromee — ckpemuBaHue.  IIpoMeXyTO4YHBIM ~ XapakTep  HacieJIO0BaHUS.
Pacmennenne nmpu3HakoB NpH HEMTOJIHOM JJOMUHUPOBAHWH.
HurubpunHoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHUMOTO

HacJeA0BaHUs MPU3HAKOB. [{uTomornueckne 0CHOBBI AUTHOPHUIHOTO CKPEIIMBAHUS.

CuemienHoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuemieHHoe Hacae10BaHNE
T€HOB, HAPYIIICHHE CICTUICHHUS] MEXTy TeHaMH. XPOMOCOMHas TEOPHS HACIIEICTBEHHOCTH.

I'eneTnka mosia. XpOMOCOMHBIM MEXAHM3M ONPEACIECHHUS MOJa. AyTOCOMBI M ITOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHsIi W reTeporaMeTHbIil moj. ['eHeTudeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HacnemoBanue mpu3HAKOB, CIIETVICHHBIX C TTOJIOM.

l'enoTn kak wnenoctHas cucreMa. [lnefoTponmsi — MHOXKECTBEHHOE JIEWCTBUE TEHA.
MHOXeCTBEHHBIN ajuienu3M. B3auMoaeicTBUE HeaIeNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lomumepusi.

['eHeTnyeckuii KOHTPOJIb PA3BUTHS PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3MOJIOrMYEeCKUX TPOIECCOB, TMOBEAECHUS W KOTHUTHUBHBIX (yHKuuH. ['eHermueckue
MEXaHHU3Mbl CUMOHOTEHE3a, MEXaHH3Mbl B3aUMOJCHCTBHUS «XO3MH — Mapa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHUecKkne aceKThl KOHTPOJI U U3MEHEHUs HacJIeICTBEHHON nHdopManuu B
MTOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: I'. Mengaens, T. Mopran.

Tabmuupl u cxembl: «l[lepBbiii 1 BTOpOH 3akoHBI MeHpens», «Tpetuii 3akoH MeHaemns»,
«AHanu3upymllee ckpeuupanue», «HenonHoe nomuHrpoBanne», «CLEINIEHHOE HACIEI0BaHueE
MPU3HAKOB y Ipo30oduib», «I'eHeTnka nonay, «Kapuorumn yenoekay, «Kapuotumn aApo30Quib»,
«Kapuotun ntuis», « MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBue reHoBy.

O6opynoBaHue: MOAENb A JAEMOHCTPALlMU 3aKOHOB €IMHO00pa3us TrHOpHaI0B MEPBOTro
MOKOJICHUSI U PACLIEIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALIMK CLUEIJIEHHOTO HACIEAOBaHUS PU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoTipenapar: «/[pozodumay.

IIpakTnuyeckass padora «/3ydyeHue pe3ylnbTaTOB MOHOTHOPHUIHOTO CKpEHIMBAHUS Y
IPpO30(UITBDY.

IIpakTnuyeckass padora «M3ydeHune pe3yabTATOB JUTHOPUTHOTO CKPEIIMBAHUS Y
IPpO30(UITBD.

Tema 13. 3akoHOMEpHOCTH H3MEHYMBOCTH

BaumopneiictBue renotumna u cpensl npu (GopmupoBaHuu (enotuna. M3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJWYECTBEHHbIE NpPHU3HAKKM. BuUIbl  M3MEHUYMBOCTH:
HEHACEACTBEHHAs U HACIEACTBEHHASI.

MonudukanronHass U3MEeHYUBOCThb. Ponb cpeapl B (hopMupoBaHuH MOIUPUKAMOHHON
n3meHunBocT. Hopma peakuuu npusHaka. Bapuainmonnslii psia v BapuanioHHas kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAITIOHHOW U3MEHUYUBOCTH.



T'enoTunnyeckas wu3MeHYUBOCThL. (CBOWCTBA TI'€HOTUIIMYECKOM H3MEHYUBOCTU. BUIbI
TCHOTUITMYCCKON U3MEHYUBOCTH: KOMOMHATHBHASI, MyTallMOHHAS.

KomMOuHaTiBHas M3MEHYUBOCTh. Mei03 ¥ TMOJIOBOW MPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYUBOCTH. POJh KOMOMHATHBHOM M3MEHYHBOCTH B CO3JJAHUH I'€HETHYECKOTO Pa3HO0Opa3us
B IIpeAeIax OQHOTO BUAA.

MyranuuoHHass M3MEHYMBOCTb. BuAbl MyTauuii: T€HHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHbIE W WHAYIUPOBAHHBIE MYTallMHU. SIAepHbIE U [UTOIUIA3MATHYECKHUE MYTAIlHH.
Comarnueckre W MOJOBbIe MyTanuu. [IpuymHBl BOSHUKHOBEHMS] MyTanuid. MyTareHbl U UX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpolecca. 3aKOH TOMOJOTHUYECKHUX
psanoB B HacienctBeHHoW wu3menHuuBocTH (H.M. BaBunos). BresaepHas HM3MEHYMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKmopos 6 HAcie008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. Bapuios.

Tabmuupl u cxembl: «Bunsl u3mMeHUHBOCTHY, «MoaudukanuoHHas H3MEHUYHUBOCTHY,
«KoMOMHaTUBHAg  U3MEHYHUBOCTLY, «Metio3y, «OMm1010TBOPEHUEY, «['eHeTHUECKHE
3a00J€BaHMsI YeIOBEKa», «Buabl myTammiiy.

O6GopymnoBaHue: JKMBBIE U TepOapHbIC SK3EMIUIIPHl KOMHATHBIX PACTEHWUH, PUCYHKHU
(dboTorpadun) >KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHYHBOCTH.

JladbopaTtopnas  padora «lccnegoBaHue  3aKOHOMEPHOCTEH  MOIU(UKAITHOHHOM
W3MEHYHMBOCTH. [TocTpoeHnEe BapUAIMOHHOTO PsAJia U BAPUAITMOHHON KPHUBOM.

IpakTHyeckas padora «Mytamuu y 1po30¢Guisl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKA YeI0BEKa

Kaprnotun denoBeka. MexayHapoaHass mporpaMMa HCCIEIOBAHMS TI'€HOMA 4YeJIOBEKa.
MeToipl U3yueHUsI TEHETUKU YEJIOBEKAa: MeHealloTMYeCcKui, ONM3HEIOBbIM, IUTOreHEeTUYECKUH,
MOMYJIALIMOHHO-CTaTUCTUYECKUN, MOJIEKYIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpeaesiCHne
TFE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomoupko [1IP-
aHanuza. HacnenctBennsie 3a00sieBaHus yesoBeKa. | eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YeIOBEKa.
bone3nn ¢ HacmeaCTBEHHOM MpPEeApaclosOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T'€HETUKH B
MPEeIOTBPAILIEHUN U JICYCHWU TEeHETHYECKHUX 3a00JieBaHUN YesnoBeka. MeauKo-TeHEeTHYeCKOoe
KOHCY/bTHpOBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO IPy3a». DTUUYECKUE aCIEKThI
UCCIIeIOBAaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (akTOphl MOBBIMIEHHON YYBCTBUTEIBHOCTU uelOBEeKa K (U3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeThueckas IpeapacrosoKeHHOCTh
YEJIOBEKa K MaTOJIOTUsM.

JdeMoHcTpanun

Tabmuipr u cxemsl: «Kapuotun denoBeka», «MeToIbl W3Y4YEeHUS T€HETUKU UEIOBEKay,
«['eneTnueckue 3a00eBaHUs YEIOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJAOCIOBHOM».

Tema 15. Cesiekniusi OpraHu3zMoB

JlomecTukanuss ¥ celekius. 3apoXACHUE CEJNeKIUMU W JoMmecTukauuu. Yuenue H. WM.
BaswuioBa o LleHTpax mpoucxoxkaeHus 1 MHOTooOpa3us KylIbTYpPHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pAaCTeHUd M TOpoA KUBOTHBIX. CopT, mopoja, IUTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAAOB B HacleACTBEHHON m3MmeHunBoctd H. WM. BaBunona, ero 3Hauenue amis
CENIEKIIMOHHOM paboTHI.

Mertoap! ceneKnoHHOM paboThl. MIcKyccTBEHHBIN OTOOP: MAacCOBBIM M MHIMBUAYaTbHBIN.
Oranbl KOMOWHAIIMOHHOHN ceneknuu. VcmpiTanue mpou3BoauTeNe mo motoMcTBy. OTbOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY C MIOMOIIBIO0 aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJeKIMOHHOW paboThl. PamuanvoHHBIN U
XUMHYECKUH MyTareHe3 Kak WMCTOYHHK MYyTallMid y KYJbTYpHBIX (OpPM OpPTraHHU3MOB.



Hcnonp3oBaHWe TEHOMHOTO pEJAaKTUPOBAaHUS M MeToJoB pekoMmOumHanTHBIX JIHK mns
IIOJIY4EHUS UCXOTHOTO MaTepuaa sl CEIeKIUN.

[lomyyenne monumionoB. BuyrpuBmmoBas rubpuamszanusa. bim3kopoacTBeHHOE
CKpelIMBaHue, WM MHOpuIUHT. HepoacTBeHHOE CKpelMBaHue, Wik ayrOpuauHr. [ereposuc u
ero npuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuausanus.
[Ipeononenue Oecronusi MEXKBUAOBBIX THOPHIOB. JIOCTHXKEHHS CENEKIUH pacTeHUud u
KUBOTHBIX. «3€1€Has pesooyusy.

CoxpaHeHHe U HU3YyYEHHME T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX JUKHX
poIuyeit Ui co3AaHusl HOBBIX COPTOB M THOPUIOB CENbCKOXO3IHCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VAYUULEHUS CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie C NPUMEHEHUEeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aAHULL, Nepedosblx udel u
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpanuu

[Toptpetsr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. bensies.

Tabmuis! 1 cxembl: «LIeHTpbI MPOUCXOKAEHHUS U MHOT000pa3us KyJIbTypHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHMX PsJIOB B HACJIEACTBEHHON W3MEHYMBOCTH», «METOIbl CENeKLINN»,
«Otnanénnas rubpuauzamnus», «MyrareHes».

JlabopaTopHas pa6ora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUU W MOPOJ JTOMAITHUX
YKUBOTHBIX».

JladopaTopHas pa6ora «/I3ydeHne METOIOB CEJIEKITUN PAaCTCHUI.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUIN».

Ikekypensi «OCHOBHBIE METOJBI M JIOCTHXKEHHUS CEJIEKIIMM PAaCTeHHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (bepMy, COPTOMCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BoTexXHOI0TUsSl U CHHTETHYeCKasi 0HM0JIOT U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPTraHHU3Mbl, HX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJOTHs: XJeboredeHue,
MOJIy4€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. Mukpobuonorudyeckuii cuate3. OObeKThI
MHUKpPOOHOJIOrHYeCKUX TexHojorui. [IpousBoacTBo Oenka, aMMHOKUCIOT U BUTAMHUHOB.

Co3naHve  TEXHOJOTMMA W MHCTPYMEHTOB  LEJICHAIPaBICHHOTO  W3MEHEHUs |
KOHCTPYHPOBAHMS TEHOMOB C LIEJbI0 MOJyYEHUsI OPraHU3MOB M X KOMIIOHEHTOB, COJIEp KaIlIUX
HE BCTpeyarouecs B mpupoje OMOCUHTETUYECKHE MTYTH.

Kiierounas unxxeHepusa. MeToJpl KylbTypbl KJIE€TOK M TKaHEH pPacTEHUM M KUBOTHBIX.
Kpuobanku. ComaTnueckas ruOpuau3anyss U coMaTuyeckuil sMmOpuorenes. Mcmosb3oBaHue
rarjiouJIOB B CEJIEKUUMU pacTeHuil. [lonyuenue moHoKIOHAnbHbIX anmumen. Hcnonvsosanue
MOHOKIIOHANbHBIX U NONUKIOHATILHBIX aHmumeln 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PekoHCTpyKIMsS SHLEKIETOK M KIOHUPOBAaHUE JKMBOTHBIX. METOJ TpaHCIUIAHTALMM SIAEp
KIETOK. Texnonoeuu 0300poeienus, KyIbMUGUPOBAHUSL U MUKPOKIOHAILHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbIYD.

XpOMOCOMHAs U TeHHas UHXKeHepus. VICKyCcCTBEHHBINM CUHTE3 I'€Ha U KOHCTPYMPOBAaHUE
pexomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIoCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOW ¥ TE€HHOW MHXEHEPUH. OKOJOTHYECKHE W HSTHUYECKUEe IMpoOJieMbl TE€HHOU
VUHXEHEPUH.

Menununckue 6uotexnonoruu. [loctrenomuas mudposas menuiuna. [TILP-nmuarnocTuka.
MeTab00MHBIN aHATIN3, FTEHOLCHTPHUUECKUI aHAJIN3 MPOTEOMa YeI0BeKa JJIsl OLEHKH COCTOSTHUS
ero 370poBbs. Vcmosibp3oBaHWE CTBOJIOBBIX KiIeTOK. TaprerHas Tepamus paka. 3D-
OvoumkeHepuss A pa3paboTku  (PyHIAMEHTAJIbHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH COYeTaHHeM TEXHOJOTHMH TPEXMEPHOTO OHONPUHTHHIA U
ckadoaauHTa Ui pelieHns 3aa4 NepcoHaTN3UPOBAaHHON METUIIMHBI.



Co31aHue BEKTOPHBIX BAaKIMH C LEIbI0 OOecredeHuss KOMOMHUPOBAHHOM 3aIIUTBI OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MexaHU3MOB (yHkuuoHupoBanus PHK-
CoJIepKaluX BUPYCOB, BBI3BIBAIOIINX 0COO0 OMacHbIE 3a00JIEBaHUS YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u  cxembl: «lcnonp30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM
pOU3BOICTBEY, «Kierounas umwkeHepus», «[ eHHass HHKEHEPH».

JlabopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «[losyueHrue MOJIOUYHOKHUCIIBIX TPOIYKTOBY.

IKeKypens «buoTexHoorus — BaKHeas Mpou3BOIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OMOJIO0TUHN

OomonmonHas Teopust Y. [lapsuna. Ilpennockuiku BO3HUKHOBEHUS JapBUHM3Ma. JKU3HB
1 HaydHas JesrenpHocTh Y. /lapBuHa.

JBukymue cuibl 3Boonuu  BugoB no Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTH
Pa3MHOXEHMsSI OPraHM3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckoit Teopun 3Bosounu (CTI). HelitpanbHas Teopus 3BOJIIOLNM.
CoBpemeHHas BOMIOIMOHHAS OnoJsioTHs. 3HAaYEHHE SBOJIIOIIMOHHOM TEOpuH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpauuu

[Toptpetrsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Kiosre, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, J[x. Xonnern, /. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoil mpupoasl (o K. Jlunuerw)», «JlecTHuia KuBBIX
cymectB (o Jlamapky)», «MexaHu3Mm (GOpMHPOBAaHUS TPHUCIOCOOICHUNH y pACTCHUH |
*)UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra myremectsust Y. Jlapsunay, «Haxomnku Y.
HapBunay, «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasl romyoei», «MuorooOpasue
KYJIbTYpHBIX (popMm KamycTel», «[lopoasl JOManIHUX >KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOILIEHHS MABIKYIIUX CHUJ 3BOJIIOLHUMN», «OCHOBHBIE
MOJIOYKEHUS CHHTETUYECKOW TEOPHUH 3BOJIIOLIHN.

Tema 2. MuUKpo3BoIIOIMS U €€ pe3yJabTaThbl

[lonmynAums kak sneMeHTapHas eAauHuua 3BOMONUU. COBpEMEHHBIE METOJbl OLIEHKH
TeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl Nomyssiiuil. U3MeHeHne reHopoH a MomyIsaui Kak
3JIEMEHTapHOE 3BOJIIOIIMOHHOE SIBICHHE. 3aKOH TeHeThueckoro paBHoBecus Jlx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (GakTOpbl (ABIKYILIUME CHIBI) HBOJIONMUA. MyTallMOHHBIA MpoILIecC.
KomMOunaTtuBHas u3MeHUYMBOCTh. Jlpeil) reHoB — ciydaiiHble HEHANpaBJICHHbIE H3MEHEHUs
4acToT aened B momymauusx. O¢pdekr ocHoBaTens. Igpgexm OymvLIOUHO20 20PIbIUUKA.
CHudicenue ceHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
opeligha 2enoé 6 Oonvwux u Mmarelx nonyrAyuAx. Murpamun. M3omsamms nomynsuuii:
reorpaduueckas (IpocTpaHCTBEHHAs1), OMoIorndyeckas (penpoayKTUBHAS).

EcrecTBeHHbIil 0TOOp — HampaBisiomuid ¢aktop 3Bomound. POpMbl €CTECTBEHHOTO
oTOopa: NBWXKYIIUH, CTaOMIM3UPYIOIIMHA, pa3pblBatoLINil (Iu3pynTuBHBIN). [lonoBoit oTOOp.
BO3HMKHOBEHNE U HBOJIIOLNS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pPe3yJdbTaT MHUKPO3IBOIIONMU. Bo3HHMKHOBEHUE
npucrnocobaeHuit y opranuzmMoB. Apomopdo3ssl u uanoaganrtanuu. Ilpumepsl npucnocoOnenuit
y OpraHusMoB: Mopdomnorndyeckue, (QpuU3HOIOTHUYECKHE, OHOXHMMHYECKHE, MOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOICHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOJIOIMH.
M3onsaumss — kimrodeBoit (akrop BumooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHus:



ajuionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)»
(monurmonan3zanus, Ttudbpuau3anus). JNUTebHOCTh IBOIIOIMOHHBIX POLIECCOB.

Mexanu3msbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  »BONIOIMOHHON OMONOTMM B  pa3pabOTKe HAaydHBIX METOJIOB COXPaHEHHS
OouopaszHooOpasus. MUKPOIBOIIONUS M KOAIBOJIONUS TAPa3HTOB M HX X035€B. MEXaHH3MBI
(hopMHPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[optpetsr: C. C. YerBepuxos, D. Maiip.

Tabmuuer u cxembl: «MyTalMOHHAs U3MEHUNBOCTY, «llOMyIsIIMOHHAsT CTPYKTypa BUAAY,
«CxemMa mposiBlieHUs 3akoHa Xapau—BaiiHOepra», «/IBHKyline CHIIBI  SBOJIOLMMY,
«OKOJIOTHYECKasl M30JSALUs TOMYJIAIUNA CceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSL
JIUCTBEHHUIBI CUOMPCKON M JTMCTBEHHUIIBI JaypcKoib», «[lomynsiroHHbIe BOJHBI YMCIEHHOCTH
XUIIIHUKOB M JKEepTB», «(Cxema IeHCTBUS €CTECTBEHHOro oTOopay, «PopMbl OOpbOBI 3a
CYLIECTBOBAHUEY, «MHaycTprabHBIN METAHU3M, «Kusble HACKOTIAEMBIEY,
«[lokpoBuTENbCTBEHHAs OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Duznonorudyeckue amantanuny, «IIprucrnocobIeHHOCT, OPraHu3MOB U €€ OTHOCHUTEIBHOCTDY,
«Kputepun Buma», «Bunpl-nBoiinukn», «CTpykTypa Buga B mnpupoae», «CrocoObl
BUJI000pa3oBaHus», «l'eorpaduueckoe BumooOpasoBaHHe TPEX  BHUJOB  JIAaHJBIIICHY,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHHUL, «[lomummounsl pacrenuity, «KamyctHo-
peneyHbI THOPUI.

Ob6opynoBanue: repdbapiui pacTeHHUH, KOJJIEKIUHM HACEKOMBIX, dydesia NTHI[ U 3Beper ¢
MpUMepaMy pazIUYHbIX IPUCIIOCOONICHUH, Yydena NTHUI U 3Bepei pa3HbIX BUIOB, repdbapuu
pacTeHui ONMM3KUX BHIOB, 00Pa30BABIIMXCS PA3TUIHBIMH CTIOCOOAMH.

JlabopaTopHas pa6ora «BplsBIeHHE N3MEHYUBOCTH Y 0COOEH OTHOTO BHIA».

JladopaTtopnas pabora «lIpucmocoOsieHnsi OpraHM3MOB H WX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(OTIOTHUECKOMY KPUTEPHUION.

Tema 3. MakposBosouus u eé pe3yJibTaThl

Mertoap! n3ydeHus: Makpo3Bosronu. [lameonTomornueckre METOAbl N3y4EHUS SBOIIOLNH.
[Tepexonubie popmbl U GUITOTEHETUYECKUE PSJIBI OPTraHU3MOB.

buoreorpadguueckue meroapl usydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTepUKOB 1 OCTpoBOB. broreorpaduyeckue odnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpHUOJIOTMYecKre U CPaBHUTEIBHO-MOP(HOIOTHUECKHE METO/bl W3YYEHHUS 3BOJIIOLIUU.
'eHeTnyeckne MexaHU3Mbl 3BOJIIOLIMA OHTOTE€HE3a M TOSBJICHUS SBOJIOLMOHHBIX HOBUIECTB.
['omonoruuHele ¥ aHaNOrU4HbIE OpraHbl. PyinMeHTapHble Opraibl U aTaBU3Mbl. MOJIEKYJISApHO-
reHeTUYeCKue, OHOXMMHUYECKHE UM  MaTeMaTH4eCKHe METOAbl HU3YYeHHUS  HBOJIIOLHH.
I'omonoruunsie rerbl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS T€HOMOB.

OOmue 3akoHOMepHOCTH  (IpaBwia) ABOMOUUHU. [lpunyun  cmenvl  yHKYuULl.
HeobpaTtumocTs 3Bomtonnu. AnantTuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB 3BOJIOILUH.

JdeMoHcTpanun

IToptpersr: K. M. bap, A. O. KoBanesckuii, @. Mroep, 3. I'ekkens.

Tabnuupl n cxembl: «PUIOTEHETUYECKUN PSIJT JIOAAN», «APXEONTEPUKC», «3BEpO3yOble
smepb», «Creronedansy, «Puanodurey, «CemMeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «llpelid xKoHTHHEHTOBY», «PenukThl», «HauanbpHBIE CcTaguK SMOPHUOHAIBLHOTO
pa3BUTUS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  AHAJOTUYHBIE  OPraHb»,
«PyaumeHTB», «ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHI YeloBeKa M IIMMMaH3e», «l IaBHBIE
HaNpaBJICHUS IBOJIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

ObopynoBanue: KOJJICKIMM, TrepOapuu, MYJSKH HMCKOIAeMBbIX OCTaTKOB OPIraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHe )KM3HU Ha 3emJie



HayuHnple rumore3pl NPOUCXOXKAEHUS JKU3HM Ha 3emie. AOMOTE€HE3 M IaHCIEPMHSL.
JloHayuHble NPEICTABJICHUSA O 3apOXKACHUM XU3HU (KpealuoHWU3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ ornpoBep:keHue onbitamMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[TpoucxosxaeHne >Ku3HU U acTPOOUOIIOTHSL.

OcHoBHBbIE 3Tanbl HEOPraHUUEcKo# 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOJIOLMS. AOUOTE€HHBIH CHHTE3 OPraHMYECKUX BEILECTB W3 HEOPraHUYECKHX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoainepBaTHas
runote3a A. WM. Onapuna, rumore3a mepBuuHoro OymboHa JIk. XomjelHa, reHeTHYECKas
runore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcUTENbHAE U aOCOJIOTHAsT  TIE€OXPOHOJIOTHS.
['eoxpoHODOrNyecKas mKajia: 30Hbl, 3pbl, IEPHUOIBI, JITOXH.

HavanpHble sTansl oprannyeckoil sBosmonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. CoBpeMeHHble MHUKPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmectB. CrpomartonuTsl. IIpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(03bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHume CHOpoBBIX pPACTEHMII M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHN XKUBOTHOrO Mupa. OCHOBHbIE apoMOp(}O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BHIC
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne aMmpuOnii M1 penTHIINMN.
[Tpoucxoxnenne miaekonuTaromux W nTuil. [lpuHun kimodeBoro apomopdosa. OcBoeHHe
0€CI03BOHOYHBIMH U MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJaM: apxei, MpoTepo30H, MaIe030i, Me3030i,
KaiiHO30M. OOIas XapaKTepuCTHKa KIMMara U TreoJIorMueckux mpouecco. [losBienue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHHE: €r0 YCJIOBHUS W BIMSHUE Ha Ta30BBIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3UChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUN KpU3HUC, ero ocobeHHoctu. [Ipobiema
coxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHU4YecKoro mMupa. [IpuHIUNBI KIacCH(PUKAIUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuist u cxembl: «Cxema onbita @. Penuy, «Cxema ombita JI. [TacTepa mo usydeHuro
caMO03apoJieHUs Xu3Hm», «Cxema onbita C. Mumepa, I'. FOpu», «3Tansl HeopraHudeckon
3BOJIOLUNY, «['eoXpoHosiornueckas mikanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMM,
«Cxema o00pa3oBaHUsl »HyKapuoT myTéM cuMOuoreHesa», «CucremMa >KHBOM MNPUPOIBIY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHbBIE
BOJIOpocHn», «MHOrOKIeTOuHble BoJopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢ho3sl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey», «llmockue uepBmy,
«UIIEeHUCTOHOTHEY, «PbIOBIY, «3E€MHOBO/JTHBIEY, «IIpecMbIkarommecs», «Ituisy,
«Mnexonuraromue», «PasButue Ku3HM B apxeuMckoul ape», «PazButme KuU3HM B
MIPOTEPO30MCKON dpe», «Pa3BuTue KHU3HU B IAJNCO30MCKOW 3pe», «Pa3BUTHE KHU3HU B



ME€3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MHCKOoN »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMH HACEKOMBIX,
BJIQXKHBIE TpENapaThl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMH MTJIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX JMBOTHBIX, 4y4yela NTUI U 3BEpeil, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOMAEeMBbIX, MYJISIKH OPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JaGoparopnHas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUI B TIEPBUYHON aTMochepey.

JladbopaTtopHas pabGora «/3ydeHne u oONMCaHHWE MCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOB.

IIpakTuueckas padora «/3yueHne o0coOEHHOCTEH CTPOEHUS pACTEHHH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydueHne 0cCOOEHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. METO/1bI AaHTPOIIOJIOTUH.

CraHoBJI€eHHE TIPEACTABIECHUN O MPOMCXOKICHUM YelIOBeKa. Penuruo3Hble BO33pPEHUS.
CoBpeMeHHbBIE HAYYHBIE TEOPUHU.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHuecKkoe TIOJIOXKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNIOBEKa C JKMBOTHBIMHM: CpPaBHUTEIBHO-MOP(OIOrHUECKUE,
aMOpHosIoTHYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBuxymue  cuibl  (QakTophl) — aHTpoONoOreHe3a:  OWMOJIOTMYECKHE,  COIHAJIbHBIE.
CooTHolieHre OHOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaUU aHTpoIoreHe3a. PanHue denoBekooOpa3Hbie 00e3bsHBI (TIPOKOHCYJIBI)
U paHHHUE MOHTUbI — OOIIKE MPEIKH YeTOBEKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YeloBeKk yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSIMOXOISANIIMNA U TIEPBBIA BBIXOJ JItojaeh 3a mpenenbl Adpukn. YenoBek reiaenbOeprekuii —
o0muii MpeoK HeaHAePTaIbCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOTro. YeaoBeK HeaHepTaIbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YeloBEeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUMI
YeJI0BEK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naaeoreHOMukKa.

DBOJIIOLUST COBPEMEHHOI0 4ejioBeka. EcTecTBeHHBINI OTOOpP B MOMYJSAIUSAX 4YelOBEKa.
MyranuoHHsiii poniecc U noaumopdusm. [lomynsaioHHbIe BOIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bombiime pacel: eBporneouHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalIbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
IyTH paccelieHHs 4YeloBeka No IutaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh  4YeloBeKa K  pPa3HbIM  YCIIOBUSAM
OKpyxarmei cpensl. Bnusiaue reorpadudeckoi cpensl U apeiida reHoB Ha MOp(OIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCUUIUIMHApHBIE METOAbl B (u3uueckod (OMOJOTHYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHple  WCCNeNOBaHUS ~ OpPUPOJAbI  4yenoBeka.  MccimenoBaHue — KOSBOJIOLUU
OMOJIOTMYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu

Ioptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuet uw  cxembl: «MeTOIbl  aHTPOMOJIOTUNY, «[ OJIOBHOW MO3r  UeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBD), «CKeleT 4YeloBeKa W CKeJeT IIUMIaH3e», «PyIuMeHTH u
aTaBU3MbD», «J/IBWXKylllME€ CUJIBI AHTPOINOTEeHe3a», «DBOJIOLMOHHOE JIPEBO YEIOBEKay,
«ABcTpanonurek», «HenoBek ymenblii», «HenoBek MpAMOXOoIauit», «JleHuCOBCKHUI 4eoBeK»
«Heanpepranbupl», «KpomanboHib», «lIpeaku yenoBeka», «ITallbl 3BOJIIOIUU YETOBEKAY,
«Pacsbl yenoBekay.



ObopynoBanue: MyJSDKA OKaMEHENOCTEH, MPeIMEeTOB MaTepHalbHONW KyJIbTYPHI MPEIKOB
gyenmoBeka, penponykuuu (dotorpadum) KapTuH ¢ MHUGPOJOTHYSCKUMH H  OHOICHCKUMU
CIO’KETaMH MPOUCXOKICHUS YeloBeKa, (poTorpadui HaX0JA0K UCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIENb uYepera YelOBEeKa M Yepena IIMMIAaH3€, MOJENb KUCTH YeJIOBEKa U
KHCTH IIMMIIaH3€, MOJEIHN TOpca MPEAKOB YEIOBEKA.

JlaGopaTtopuass padora «l3ydeHune o0cCOOEHHOCTEH CTpPOEHHS CKeJeTa YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnueckas padora «/3ydyeHue 3K0JIOTMUECKUX aJalTallui YEIOBEKay.

Tema 6. Oxosorusi — Hayka O B3aUMOOTHOLIEHUSIX OPraHu3MoOB U
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalowiei cpeaoi

3apokaeHue W pa3BuUTHE JKoJoruu B Tpymaax A. ['ymbosbnara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CyxauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl skosnoruu. [loneBbie HaOmOAEHUSA. DKCIIEPUMEHTBI B IKOJIOTUU: MPUPOJHBIE U
naboparopHble. MojienupoBaHue B 3K0JIOTUH. MOHUTOPUHI OKpPYKalOILEH Cpelibl: JOKaJIbHbIH,
pEruoHANIbHBIN U TJI00ATBLHBIH.

3HaueHue SKOJIOTMYECKMX 3HAHUM JJIs 4YeJoBeKa. DKOJOTMYECKOEe MHPOBO33pEHHE Kak
OCHOBA CBA3€H YeEJIOBEYECTBA C MNpUpoaod. POpMHpPOBAaHHE HKOJOTUYECKOW KYIBTYpPHl H
9KOJIOTMYECKON TPAMOTHOCTH HACEJIECHHUS.

JdeMoHcTpauuu

[optpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisl 1 cxeMmbl: «Pa3nensl skosnorum», «Metosl 3KoJI0run», «CxemMa MOHUTOPHUHTA
OKpY)KaroLIEn Cpesibl».

JlaGoparopHas padora «/3yuyeHne MeTOJJ0B HKOJIOTHUYECKUX UCCIETOBAHUINY.

Tema 7. Opranusmbl U cpeaa 00MTaHUS

Oxoyiorudeckue  (GakToppl M 3aKOHOMEPHOCTH WX JeicTtBus.  Kiaccudukamms
IKOJIOTUYECKHX  (DaKTOpOB:  aOMOTHYECKHE, OWOTHYECKHe, aHTpomnoreHHele. OOmue
3aKOHOMEPHOCTH JEHCTBUS dKOoJornueckux daktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIn6ux). TomepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

Aobuotnyeckue (akTopsl. CBET Kak dKOJOTHUECKHi (akTop. JleiicTBUE pa3HbIX y4aCTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYMIbl PACTEHUH U KUBOTHBIX IIO
OTHOIIECHUIO K cBeTy. CUrHasiabHas poJib cBera. DoTonepuousM.

Temneparypa kak skosnorudeckuil ¢axrtop. [eiicTBue TemmepaTypsl Ha OpraHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIEC OPTaHU3MBI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacTeHuil K MOAIEP>KaHUIO
BogHoro Oamanca. Kiaccudukanus pacteHuwii mo OTHOLIeHHIO K Boje. llpucnocoOGnenus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHHsl OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH Cpel OOWTaHuA
opranu3moB. [IpucnocobaeHnss OpraHu3MoB K KU3HU B Pa3HBIX Cpeliax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHH KU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJIETHUE TpPaBbl, OJIHOJIETHHE TpPABBI.
XKuzneHuole (GOpMbI KUBOTHBIX: THAPOOMOHTHI, T€OOHOHTHI, a’dpOOHOHTHL. (OcoOGeHHOCTH
CTpOEHHUs ¥ 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl  OHOTHMYECKMX  B3aWMOJEHCTBMHA:  KOHKYpEHLHS,
XUITHUYECTBO, CMMOMO3 1 ero ¢opmsl. [lapazutusm, koomnepaunus, MyTyalnu3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO, HaxJeOHuW4ecTBO). Herpoduyeckue  B3auMoaeHCTBUS  (TONMMYECKHUE,
¢dopuueckue, ¢pabpuueckue). 3HaueHHE OMOTHYECKUX B3aUMOJICHCTBUN Ui CYyLIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITIOYECHHUSI.



JdeMoHcTpanuu

Tabmuier 1 cxeMbl: «IKojoruueckue GaxTopbl», «CBETOBOUM CHEKTPY», «IKOJIOTHUECKUE
CPYIIBI dKUBOTHBIX 10 OTHOIIECHHUIO K CBETY», « T eIIOKPOBHBIC )KUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KUBOTHBIEY, «DU3NOIIOTHUECKUE aTalTallMd >KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornueckue puTMb», «Ku3neHHbIE GOPMBI pacTeHU», «OKnu3HeHHBIE (POPMBI KUBOTHBIXY,
«IKOocUCTEMa IIMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «llemu mutanusy,
«XumnanuectBoy, «llapasutuzmy», «Konkypenuus», «Cumo6mos3y», «KommeHcanmuzm».

OGopynoBanue: TepOapuu pacTeHUW H JKUBOTHBIX, MPHUCIIOCOOICHHBIX K BIUSHUIO
Pa3IMYHBIX  JKOJIOTHYECKMX  (PaKTOpOB, TepOapuu  CBETONIOOWMBBIX, TCHEITIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOMBBIC, TCHEIIOOMBHIC M TEHEBBIHOCIMBBIC KOMHATHBIC
pacTeHusi, TepOapuu W KOJUICKIIMH TEIUIOJIOOMBBIX, 3HUMOCTOMKHX, MOPO30yCTONYHBBIX
pacTeHMid, 4Yyudena NTUL W 3Bepei, repOdapuu pacTeHUH, OTHOCSILUXCS K TUrpoduTam,
kcepoduram, Me3oduTamM, KOMHATHBIE pACTEHHUs MAHHBIX TPYII, KOJUICKIIUH >KUBOTHBIX,
OOUTAIOIINX B Pa3HBIX Cpenax, repbapuu M KOJUICKIIMHW PACTCHHM W >KMBOTHBIX, 00JIaar0IINX
YepTaMH TPHUCTIOCOOJICHHOCTH K CE30HHBIM W3MEHEHUSIM YCIIOBHM JKH3HU, TepOapuu u
KOJUICKIIUM PACTCHUN U KUBOTHBIX PA3JIMUHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH >KUBOTHBIX,
YYaCTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aHMMO/IEHCTBUSIX.

JlabopaTopHas padora «BrisiBIeHre TPUCTIOCOOICHUI OPraHU3MOB K BIIUSTHUIO CBETAY.

JladbopaTopHasi pabora «BbisBIEHHE NPUCTIOCOOSCHUNM OPraHU3MOB K BIIHSHUIO
TeMIIePaTypPhD».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUW M3 pa3HBIX MECT
oOUTaHU.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIALMA

DKOJIOTHYECKHE XapaKTepUCTUKH momynsauuu. [lomynsnus kak Ouosoruyeckas CHUCTEMA.
Pons HeomHOpoaHOCTH cpenbl, GuU3HUECKHMX OapbepoB M OCOOCHHOCTEW OWOJIOTHM BHUIOB B
(hopMHUPOBAHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyNauuidi. OCHOBHBIE TOKA3aTENH MOMYJISALINN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJIOBas CTPYKTYypa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

OKoJiornyeckas CTpykTypa mnomyasinud. OneHka 4YMCIeHHOCTH nomynsuuu. /{uHamumka
MOMYJSALMY U €€ peryssauus. buotndyeckuil noTeHuuan nonyasiuud. MoaenanpoBaHue TUHAMUKU
nonymsauuu. KpuBbele pocra uucieHHOCTH mnomnyisauud. Kpuble BbpDKHBaHUSA. Perymsmus
YUCIIEHHOCTH MOMYJALMNA: poib (AaKTOPOB, 3aBUCSAIIMX M HE 3aBUCALUIUX OT IUIOTHOCTH.
DKOJIOTHYECKHE cTpaTeruu BUsoB (I- u K-ctparerun).

[lonsitue 00 »skojormueckoi Huiie Bujaa. Mectoobutanue. MHoromepHas MOJEIb
skonornueckod Humm Jhx.M. Xarunncona. Pazmepsl skonorndeckoil Humu. [loteHuumanbHas u
peanu30BaHHAs HUILIH.

Bun kak cucrema nomymsiui. Apeansl BUAOB. Buabl M MX >KU3HEHHbBIE CTpPATErUU.
DKOJIOTUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEJIECHUS M MUIPALMI JKUBOTHBIX. buHonormyeckue HHBA3UU
YyXKE€POHBIX BUOB.

JdeMoHcTpanun

[Hoprper: Jx. M. XaTunHCOH.

Tabnuirel 1 cxemMbl: «IKOJIOTHYECKUE XapaKTePUCTHKU MOMYISIum, «IIpocTpaHcTBeHHAs
CTpYKTypa mnonyiasiuun», «Bo3pacTHble nupamuasl nonyaanun», «CKOpOCTh 3aceleHHs
MOBEPXHOCTH 3€MJIM pa3IMYHBIMU OpraHuzMamm», «Mogenb skosnormdeckoil Humm Jx. U.
XaT4nHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJIEKIIUU )KUBOTHBIX.

JlabopaTopnas padora «IIpucnocobneHust ceMsiH paCTeHHI K pacCeICHUIOY.

Tema 9. Jxoj10rns c0001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOrmectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBsi3U MEXIy OpraHM3MamH B
OuoreHose.



OxocuctemMa Kak OTKpbiTas cuctema (A. Jx. Tencnaum). DyHKIIMOHAIbHBIE OJIOKH
OpPraHu3MOB B AKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTbI, PEAyLEHTHl. Tpopuueckue ypOBHH.
Tpoduueckue nerm u cetu. AGnotrndeckue ONOKU dKocucTeM. [I0UBBI M HIIBI B IKOCHUCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNM IKOocucTeMbl. buoMacca n nmpoykuus. JK0JI0rMu4ecKue MUpamMuIbl
qrcen, OMoMacchl ¥ YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CyKLeccuu. [lepBuuHblE M BTOPUYHBIE CYKIIECCUU U HMX
IPUYMHBL. AHTPOINIOT€HHBbIE BO3JCHCTBUS Ha cykuneccud. KiumakcHoe cooOuiecTso.
bropaznooOpazue 1 MosHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[Ipupoansie 3KOCHUCTEMBL. JKocucmemvl 03Ep u pex. IKocucmemvl Mopell U OKeaHos.
DKocucmemvl mynop, 1ecos, cmeneil, nyCmouiHb.

AHTpPOIIOTEHHBIE  AKOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmuums wmexay
AHTPONOTE€HHBIMU U MPUPOJHBIMU IKOCUCTEMAMU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u dayHa.
CuHanTponu3anus TropoJckod ¢ayHbl. buomornyeckoe M XO3SHCTBEHHOE 3HAu€HUE
arpo3’KOCUCTEM U YpPOOIKOCUCTEM.

3aKkOHOMEpHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aMMOJEWUCTBUH  OpPraHU3MOB B
aKocucTeMax. Ponb kackaonozo spgexma u 6ud08-30upukamopos (Kiouesvlx 6ud0s8) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPrUM U  BEUIECTB MEXAY CMEXKHBIMU
J9KOCHCTEMAMH. YCTOMYMBOCTh OpPraHW3MOB, TONYISUMA W 3KOCHCTEM B  YCJIOBHUAX
€CTECTBEHHBIX M AHTPOIIOTEHHBIX BO3/1EHCTBUM.

Mexanusmor  6030elicmeust  3aepA3HEHUNl  PA3HbIX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOGHAX, OCHOBbL IKONO2UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0russ MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOT€HHBIX IKOCUCTEM.

JdemoHcTpauuu

[Toptper: A. . Tencnu.

Tabmuuel n cxemsl: «CTpyKkTypa 6HoLeHO3a», «DKOCHCTEMA HIMPOKOIMCTBEHHOIO JIECay,
«9KocucreMa XBOHHOro Jjeca», «PyHKIHMOHAIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEM,
«KpyroBopor BemectB B 3Kocucteme», «llemum nurtaHus (macTOuWINHAs, JETPUTHAs),
«OKOoJoTHUecKas MUpaMuJa Yucen», «IKoJIorndyeckas nupamuaa ouomaccel», «9KoJIornyeckas
nupamupaa sHeprun», «OOpazoBanue OonoTa», «llepBuunas cykueccus», «BoccTaHoBieHue
Jeca mocie moxapa», «JKocucTeMa 03epa», «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEpruu B arpoueHosey, «lIpumeps! ypboskocucTem».

Ob6opynoBanue: repOapuu pacTeHHUH, KOJJIEKIUM HACEKOMBIX, 4dydeaa NTHIl U 3BepeH,
rep6apuu KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUYM KaK MOJIEJIb IKOCUCTEMBI.

IIpakTuuyeckas padora «/3yyenue u onucanue ypo03KOCHUCTEMBbI».

JlaGopatopHas padora «/3yueHue pazHooOpa3usi MEJIKUX OYBEHHBIX YIEHUCTOHOTHUX B
Pa3HBIX 3KOCHCTEMAaX).

JKCKypeust «IKCKypcus B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

JKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WIM B TEIIIMYHOE X03SHCTBO)».

Tema 10. buocdepa — rnodanbHas IKocucTeMa

buocdepa — oOmeranerapHas o0ojiouka 3eMiH, TJe CYIIECTBYET WM CYIIEeCTBOBaJa
xu3Hb. Pa3BuTne npencrasienuii o ouocdepe B tpynax 2. 3rocca. Yuenue B. 1. Bepnanckoro o
o6uocdepe. Obnactu 6nocdeps! u e€ cocran. JKuBoe BeriecTBo 6Mocdepsl U ero pyHKIUU.

3aKOHOMEPHOCTH cyIlecTBoBaHuUs Onocgepbl. OcobeHHocTH GHochephl Kak rio0aabHON
sKocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiectB U
OMOTe0XUMHUYECKUE LIUKIIBI (YTiaepoia, a3oTa). PUTMUYHOCTD sBIeHMI B Ouocdepe.



3onanbHoCTh Ouochepsl. IlonsTre o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJPA, XBOWHBIE
Jjeca, CMEIIaHHble U HIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, ITyCThIHYU, TPOIIMUYECKUE JIECa,
BBICOKOTOpbsi. KilnMaT, pacTUTENbHBIN U KUBOTHBIH MUP OHOMOB CYIIIH.

CtpykTypa ¥ (YHKIUS IKHBBIX CHCTEM, OIEHKAa HMX pPECypCHOrO TMOTEHIHala |
o6rochepHbIX QyHKIIHHA.

JdeMoHcTpanuu

[optpetsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuupst u cxembl: «['eochepst 3emnn», «KpyroBopor azorta B npupoae», «Kpyrosopor
yriepoja B npupoje», «KpyroBopoT kuciopoaa B nmpupoae», «KpyroBopor Bojabl B pUPOJIE»,
«OcHoBHBIE OuoMBbI cymm», «Knumarnueckue mosica 3emnu», «TyHapaw, «Taiiray,
«Cwmemanunbiii - nec», «lllupokonuctBennsiit nec», «Cremby, «CaBanHay, «llycTbiHsy,
«Tponmueckuii jiecy.

ObopynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoIIas cpeaa

DKOJIOTHYECKHE KPU3UChI M MX TpUYMHBL. BozzaeiictBue denmoBeka Ha Ouocdepy.
3arpsizHeHHne BO3AyIIHON cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHHME BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3meHeHune kinMmara.

AHTpPOTIOTEHHOE  BO3JCHCTBHE HAa pACTUTEIbHBIM M KMBOTHBIM Mup. OxpanHa
PacCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHbIE MPUHIUIBI OXpaHbl NMPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Teppuropuu (OOIIT). boranumdeckue cambl U 300J0THYESCKUE
MapKH.

OcCHOBHbBIE MPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA U MPHPOAbl. PanmoHanbHOe
MIPUPOJIOIONL30BAHNE M COXpaHeHHE OHoJiornuyeckoro pasHooOpaszust 3emund. OOuiue
3aKOHOMEPHOCTH TJI00ATIbHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
U €ro BepOsITHbIE MOCIEACTBHUSL.

Pa3BuTHe METONOB MOHMUTOPUHIA Pa3BUTHS OMNACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
aHepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvle uHgopmayuonrvie
cucmemvl, obecneuusaroujue O0OCMyn K UHDOpMAYUU NO COCMOSAHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeaburumayuu SKocucmem u cnocobos 60pvobL ¢ HUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwvIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuplt u  cxembl: «3arps3HeHue armochepb», «3arps3HeHHe TruApoceps,
«3arpsizHeHue 1ouBbl», «llapHukoBeiii  3ddekt», «Ocobo oxpaHseMmble MNPUPOTHBIC
TeppUTOPUNY, «MoOJeNnu yIpaBiIsieMOro MUpay.

O6opynoBanue: Qororpaduu OXpaHSEMBIX pacTeHUl © KUBOTHBIX KpacHoil kHUTH
Poccuiickoit ®eneparuu, KpacHoil kKHUTH peruoHa.



TemaTuuyeckoe MJIAHHPOBAHHE C YY€TOM MPOrpaMMbl BOCTUTAHUS
mo OMOJOruu

Temaruueckoe manupoBanue 1o Owuosoruu aiast 10-11-x KJIaCCOB COCTAaBIEHO C Y4YETOM

pabodeil mporpaMMbl BOCIIHTAaHUS. BoCUTATENBHBIN MOTEHIIMAN JTAHHOTO Y4eOHOTO IMpeaMera

o0ecrieynBaeT peayn3aluio CICAYIONINX LENEeBbIX MPHOPUTETOB BOCIUTAHUS OOYUYAIOIIUXCS

COO:

Coznanue OnaronpusATHBIX YCIOBUWM Al NPUOOPETEHHsS TPYAOBOIO OIbITA, OIbITa
Y4acTHs B IPOU3BOJCTBEHHOM MPAKTUKE
Coznanue GaronpusTHBIX yCIOBUM Uil NPUOOPETEHMsI OMbITa JeJ, HallpaBJICHHbIX HA

MOJIb3y CBOEMY POJHOMY TOPOJy WU CEly,
BBIpAXKEHUSI COOCTBEHHOM IpakIaHCKOM MO3UITIH

CTpaHE€ B IEJIOM, OMBIT ACSATEILHOIO

Coznanue 01aronpUsTHBIX YCIOBHM JUIsl MPUOOPETEHUS OTbITA IPUPOJOOXPAHHBIX JIENT
C03)IaHI/Ie 6J'IaFOHpI/I$ITHI)IX YCHOBPII;'I JJIA HpI/IO6peTeHI/I${ OIIbITa CaMOCTOATCIBHOTO
MPHOOpPETEHNUsI HOBBIX 3HAHMM, MPOBEICHUS HAYYHBIX MCCIEAOBAHUM, OIbITa MPOEKTHOMN
NS TEITEHOCTH

Coznanue OJarompusATHBIX YCIOBMM JUIsi MPUOOpPETEHUS OIbITa BEIEHUS 30pPOBOIO
00pa3a KU3HU U 3a00THI O 37J0POBBE APYTUX JIFOACH;

10 kaacce (yriy0JieHHbI YPOBEHb)

Ne | Ha3zBanme OO0mee 930P
n/n | pa3aeaa, Tembl, | koandecTtso | LHOP
rJ1aBbl qacoB
1 Buonorus KakK https://infourok.ru

Hayka 1 https://videouroki.net/video/biologia/

https://resh.edu.ru/subject/lesson/3827/start/118940/
2 JKuBble cucremsl 2 https://prosv.ru/
U UX U3y4EeHUE https://videouroki.net/video/biologia/
3 Buosorus xiueTku https://videouroki.net/video/biologia
https://kvlar.ru/biologiya/praktikum
2 https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616
4 XHUMHUYECKUI http://www.virtulab.net/
COCTaB KIIETKH https://kvlar.ru/biologiya/praktikum
10 https://videouroki.net/video/biologia/
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096
5 | Ctpoenue u http://www.virtulab.net/

(bYHKIMU KITETKH 3 https://kvlar.ru/biologiya/praktikum
https://videouroki.net/video/biologia/
https://urok.1c.ru/

6 OOMeH BENIECTB U http://www.virtulab.net/

IpeBpaleHue 7 https://kvlar.ru/biologiya/praktikum

SHEPIUH B KJIETKE https://urok.1c.ru/



https://infourok.ru/
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://prosv.ru/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia
https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616
http://www.virtulab.net/
https://kvlar.ru/biologiya/praktikum
https://videouroki.net/video/biologia/
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096
http://www.virtulab.net/
https://kvlar.ru/biologiya/praktikum
https://videouroki.net/video/biologia/
https://urok.1c.ru/
http://www.virtulab.net/
https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/

https://resh.edu.ru/subject/lesson/3917/start/46777/
7 Hacnencrsennas https://videouroki.net/video/biologia
uHpopMalMs | 7 https://resh.edu.ru/subject/lesson/5352/start/295780/

peanusanust €€ B

KJICTKEC

8 JKM3HEHHBIN LUK http://www.virtulab.net/

KJIETKH 6 https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/3927/start/105895/

9 | Crpoenue u http://www.virtulab.net/
byHKIMN 17 https://kvlar.ru/biologiya/praktikum
OpraHU3MOB https://urok.1c.ru/

10 | PazamHOXeHUME W http://www.virtulab.net/

pa3BUTHE 8 https://kvlar.ru/biologiya/praktikum

OpraHM3MOB https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5359/start/270999/

11 | T'enetnka — Hayka https://videouroki.net/video/biologia/

0 5 https://resh.edu.ru/subject/lesson/5386/start/

HACJICACTBECHHOCTHU

U U3BMCHYUBOCTHU

12 | BakoOHOMEpHOCTH http://www.virtulab.net/
HACJIE[ICTBEHHOCTH https://kvlar.ru/biologiya/praktikum
10 https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/4725/start/107947/
13 | 3aKOHOMEPHOCTH http://www.virtulab.net/

M3MEHYUBOCTH 5 https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5387/start/17435/

14 | I'enernka 3 https://videouroki.net/video/biologia/
YyeJloBeKa https://resh.edu.ru/subject/lesson/3653/start/47180/
15 | Cenexuus 4 https://videouroki.net/video/biologia/
OpraHu3MOB https://resh.edu.ru/subject/lesson/3861/start/
16 | Buorexnonorus u http://www.virtulab.net/

CUHTETHYECKas 9 https://kvlar.ru/biologiya/praktikum

OHoJIOTHs https://urok.1c.ru/

Hroro 102

11 kaacce (yriay0JieHHbI YPOBEHb)
Ne | HazBanue Oo01ee 30P
n/m | pasageJa, TeMbl, | KosudecTBo | [IOP
rJ1aBbl qacoB
1 3apoxaeHue 5 https://prosv.ru

pa3BHUTHE http://evolution.powernet.ru/

9BOJIFOIMOHHBIX 5 https://resh.edu.ru/subject/lesson/5393/start/

MpPE/ICTaBICHU B https://infourok.ru/

OHoJIorun

2 | MukposBoIOIHs U https://videouroki.net/video/biologia

ee pe3yIbTaThl 11 http://evolution.powernet.ru/

https://resh.edu.ru/subject/lesson/4949/start/119943/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://videouroki.net/video/biologia
https://resh.edu.ru/subject/lesson/5352/start/295780/
http://www.virtulab.net/
https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/3927/start/105895/
http://www.virtulab.net/
https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/
http://www.virtulab.net/
https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/lesson/5386/start/
http://www.virtulab.net/
https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/4725/start/107947/
http://www.virtulab.net/
https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/lesson/3861/start/
http://www.virtulab.net/
https://kvlar.ru/biologiya/praktikum
https://urok.1c.ru/
https://prosv.ru/
http://evolution.powernet.ru/
https://resh.edu.ru/subject/lesson/5393/start/
https://infourok.ru/
https://videouroki.net/video/biologia
http://evolution.powernet.ru/
https://resh.edu.ru/subject/lesson/4949/start/119943/

3 | MakposBoionusi U https://videouroki.net/video/biologia
ee pe3ysIbTaThl 10 http://evolution.powernet.ru/
https://resh.edu.ru/subject/lesson/5391/start/301036/
4 | IlpoucxoxacHue u https://videouroki.net/video/biologia
pa3BUTHE XU3HU Ha | 16 https://resh.edu.ru/subject/lesson/3885/start/270127/
3emie
5 | [Ipoucxoxaenue https://videouroki.net/video/biologia
YeoBeKa -110 https://resh.edu.ru/subject/lesson/3874/start/301094/
AHTPOIIOTeHE3 https://resh.edu.ru/subject/lesson/4951/start/290181/
6 | Okonorus — Hayka https://resh.edu.ru/subject/lesson/5392/start/8378/
0 https://infourok.ru/
B3aMMOOTHOIIEHUSIX https://prosv.ru
OpraHu3MoB u 3
HaaOPraHM3MCHHBIX
CTPYKTYp C
OKpYyKaromen
cpenoi
7 OpraHu3mbl 11 https://videouroki.net/video/biologia
cpefa oOuTaHus https://resh.edu.ru/subject/lesson/5392/start/8378/
8 DKOJIOTHS BHIOB H 9 https://videouroki.net/video/biologia
MOMYyJIAINHN
9 Dkosorus https://resh.edu.ru/subject/lesson/5501/start/119075/
COOOIIECTB. 13 https://infourok.ru/
OKOJIOTUYECKHE
CHUCTEMBI
10 | Buocdepa - https://videouroki.net/video/biologia
riuo0ansHas 6 https://resh.edu.ru/subject/lesson/5394/start/119104/
JKOCHUCTEMA
11 | Yenosek g https://videouroki.net/video/biologia
OKpYIKaroIas cpeia https://resh.edu.ru/subject/lesson/5499/start/295898/
Hroro 102



https://videouroki.net/video/biologia
http://evolution.powernet.ru/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://videouroki.net/video/biologia
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://videouroki.net/video/biologia
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://infourok.ru/
https://prosv.ru/
https://videouroki.net/video/biologia
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://videouroki.net/video/biologia
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://infourok.ru/
https://videouroki.net/video/biologia
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://videouroki.net/video/biologia
https://resh.edu.ru/subject/lesson/5499/start/295898/

