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1. ITosicHuTEIbHASA 3aNHCKA

PaGouas mnporpamma yueOHoro mpenmera «buomorus» paspaborana Ha
ocaoBannu Tpedoanuit ®I'OC COO, O®OII COO ansa peanuzanuu 00pa3oBaTeIbHON
nporpamMmbl 1o crenmaibHOCTH  35.02.12  CanoBo-mapkoBoe ©  JaHAmadTHOE
CTPOUTEIIBCTBO.

VYueOnbiii npeamer «buonorus» BXOAUT B 00I1€00pa30BaTENbHBIN IUKII,
MOAIUKIL: MPOodUIIbHBIC YUEOHBIEC MPEIMETHI U YUTAETCS HA IEPBOM Kypce 00yUYeHUs.

2. [Inanupyemble pe3yibTAThl 0CBOEHUS Y4eOHOro npeamera «buosorus».
B pesynbrare uzydeHus ydyeOHOro mnpeamera «buonorus» CTyAeHT AO0JHKEH
chOpMHPOBATH CIEAYIONINE PE3YIbTATHI

JINYHOCTHBIE Pe3yabTAThI:

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS yUueOHOTO TIpeaMeTa « BHomorusy qoMKHBI
OoTpakaTb TOTOBHOCTh W CIOCOOHOCTh OOYYAIOIIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXICHWH,  COOTBETCTBYIOIIHNX
TPaJMLIMOHHBIM LIEHHOCTAM pPOCCHUKCKOrO0 OOIIECTBA, PACIIMPEHUE KUZHEHHOIO
ONbITA W OIbITA JEATEIBHOCTH B IPOLIECCE PEANM3aLMU OCHOBHBIX HAIPABICHUN
BOCIIUTATENIBHON ESTENBHOCTH, B TOM YHCIIE B YACTH:

JIP 1. 2paxcoanckozo eocnumanus:

JIP 1.1 chopMUpOBAaHHOCTH I'PAXKJAHCKON MO3UIIMK O0YYAIOIIErOCsl KaK AKTUBHOT'O U
OTBETCTBEHHOT'O 4JIEHA POCCUMCKOTO OOIIECTBA;

JIP 1.2 oco3HaHWE CBOMX KOHCTHTYLHMOHHBIX MpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPABOIOPSAIKA;

JIP 1.3 roTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH MPHU CO3AaHUU
y4eOHBIX TPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENbHBIX 3aJ]1a4, BBITTOJIHCHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

JIP 1.4 cnocoOHOCTh oOmNpenensiTh COOCTBEHHYIO NO3ULHUI0O IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

JIP 1.5 ymeHue yuMTHIBaTh B CBOUX JECUCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOACH C pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU IEHHOCTSIMHU U
COIMAJIBHBIM TTOJI0KEHUEM;

JIP 1.6 roTOBHOCTP K COTPYAHUYECTBY B IPOLECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABATENbHBIX W  MCCIENOBATEIbCKUX  3a7ad, YBaKUTEIBHOIO
OTHOIIEHUS K MHEHHUIO ONIOHEHTOB TNIPpU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

JIP 1.6 rOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

JIP 2. nampuomuyecko2o 60ChUmMaHus:

JIP 2.1 chopMupOBaHHOCTH POCCUICKOM TPaXTAHCKON UACHTUYHOCTH, TATPHOTHU3MA,
YBOKEHMS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH niepes PoauHou, roproctyu 3a
CBOM Kpa#, cBOW PoamHy, CBOM S3BIK M KyJbTYpY, HPOIUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccun;



JIP 2.2 1eHHOCTHOE OTHOLIEHUE K MPUPOJIHOMY HACIEAUIO0 U MaMATHUKAM MPUPOJIbI,
JTOCTHXKEHUAM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;
JIP 2.3 cnocoOHOCTh OIIEHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OWOJIOTHH, TOHUMAHWS 3HAYEHUsS OWOJOTUM B TIO3HAHWU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;
JIP 2.4 unelinag yOeXIE€HHOCTb, TOTOBHOCTh K CIIyX€HHUI0 U 3aumute OTteuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;
JIP 3. doyxoeHno-upascmeennozo 6ocnumanus:
JIP 3.1 oco3HaHue nyXOBHBIX LIECHHOCTEW pOCCUNCKOTO HapO/Ia;
JIP 3.2 cdopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHMUS;
JIP 3.3 cmocoOHOCTh OIEHMBATh CUTYAlMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
JIP 3.4 oco3HaHMe JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OY/IyIIIEro;
JIP 3.5 OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOT'O IIPUHSATHUS UEHHOCTEN CEMEUHOMN KU3HU B COOTBETCTBUHU C TPAIULUSIMU
Hapo10B Poccuu;
JIP 4 3cmemuueckozo 6ocnumanus:
JIP 4.1 screTnyeckoe OTHOIIEHHE K MHPY, BKJIIOYas CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIICHUI;
JIP 4.2 noHnMaHKue 3MOIMOHAIIBHOTO BO3JCUCTBUS KUBOW MPUPOJIBI U €€ IIEHHOCTH;
JIP 4.3 TOTOBHOCTh K CaMOBBIPQXEHHUIO B pPa3HBIX BUJIaX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;
JIP 5. ¢husuuecxkozo eocnumanus:
JIP 5.1 mnoHuMaHue W peanu3anus 370pOBOr0 M 0Oe30macHoro oOpasa KU3HU
(3mopoBoe  TUTaHUE,  COOJNIOJIEHWE  TUTHEHUYECKUX  TPaBWI M HOPM,
cOalaHCUPOBAaHHBIM  PEXKUM  3aHATUH W OTAbIXA, peryispHas ¢uzndeckas
aKTUBHOCTH), OEpEeKHOr0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICHXHUYECKOMY 3JI0POBBIO;
JIP 5.2 nmnoHMMaHue LEHHOCTHM TIIPaBWJI HWHIMBUAYAJIBHOIO M KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOIIUX 3/I0POBbIO U KU3HU JIOJIEH;
JIP 5.3 oco3HaHHMe MOCNAEACTBUN U HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOaeHus
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

JIP 6 mpyooeozo eocnumanus:
JIP 6.1 roTOBHOCTB K TPY/y, OCO3HaHHUE IIEHHOCTU MAacTEPCTBA, TPYI0IH00HE;
JIP 6.2 TOTOBHOCTHL K aKTHBHOH JEATEILHOCTA TEXHOJIOTMUYECKOU W COILMAILHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHHUIMHUPOBAThH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;
JIP 6.3 uHTepec K paznudHbiM chepam npodhecCHuOHANBHONU JESITEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccuu W peaan30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHbI,
JIP 6.4 TOTOBHOCTHP W CIIOCOOHOCTH K OOpa30BaHUIO W CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

JIP7 3K07102Uu4€ecK020 60CRUMAHUA:



JIP7.1 skonoruyecku 1enecoo0pa3Hoe OTHOLIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS;
JIP7.2 mOBBIIIIEHWE YPOBHS JKOJOTHYECKOW KYJIbTYPhI: MPUOOPETEHUE OIBITA
MJIAHUPOBAHUSI TIOCTYTIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUI JIJIsl OKPYKalolen
Cpensbl;
JIP7.3 oco3HaHue TIJIOOAJIBHOIO XapakTepa 3KOJIOTMUECKHX MpoOjeM U IMyTell X
peneHus;
JIP7.4 ciocoOHOCTH MCIONB30BATh MPUOOPETAEMBbIEC MPU U3YUYEHUN OMOJIOTHH 3HAHUSA
M YMEHHMS [pud  pelieHHuH  [poOJeM, CBS3aHHBIX C  palUMOHAIbHBIM
PUPOIOIIOIb30BaHUEM (COOIIIOICHHUE MPABUII TOBEJICHUS B IPUPO/IE, HAIPABIECHHBIX
Ha COXpaHEHUE PABHOBECHS B IKOCUCTEMAX, OXPaHy BUIIOB, IKOCUCTEM, OUOChEpHI);
JIP7.5 akTUBHOE HEMPUATUE JECUCTBUM, MPUHOCAIINX BPE OKPYKAOIIEH ITPUPOTHON
cpele, yMEHHE MPOrHO3MPOBATH HEOJIATOMPHUSATHBIE SKOJOTUYECKHUE TOCIECACTBUS
MPEANPUHUMAEMBIX JIEHUCTBUM U NPEIOTBPALIATh HX;
JIP7.6 Hanuuue pa3BUTOIO 3KOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIBITA JIEATEIBHOCTH 3KOJIOTMYECKON HAIlPaBIE€HHOCTH, YMEHHS PyKOBOACTBOBATHCS
YMMHU B TIO3HABATEIbHON, KOMMYHUKAaTUBHON U COLMAIILHOW MPAKTUKE, TOTOBHOCTH K
Y4aCTHIO B IPAKTHYECKOMN AEATEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

JIP 8 yennocmu nHayuynoz2o no3Hanus:
JIP 8.1 chopmMupoBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAyKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JHAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUPE;
JIP 8.2 cOBEpIICHCTBOBAHME SI3BIKOBOM M UYHUTATENIBCKOM KYJIBTYpbl Kak CpEICTBA
B3aMMOJICHCTBUS MEXKy JIFOJbMHU U IMO3HAHUS MUPA;
JIP 8.3 monumanue crnenupuku OHOJOTHM KaK HayKH, OCO3HaHWUS €€ poiu B
GbOpMHpPOBAaHUU PAIMOHATFHOTO HAYYHOTO MBIIUICHHUS, CO3JIaHUU IEJIOCTHOTO
IIPEACTABICHAS 00 OKPY)KalIeM MHpE KaK O €IUHCTBE IPHUPOABI, YEJIOBEKAa M
o0miecTBa, B TMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U pELICHUH MpodiIemM
COXpPaHEHMS IPUPOIHOIO PABHOBECHS,
JIP 8.4 yOeXI€HHOCTh B 3HAYUMOCTH OHMOJIOTUH U1l COBPEMEHHOM IIMBUIIU3ALINHU:
oOecrieyeHus: HOBOI'O YPOBHSI pa3BUTUS MEIULIMHBI, CO3[aHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbl PA3BUTHS YEJIOBEUECTBA,
MOKMCKa MyTell BbIXOAA M3 TJIOOATBHBIX 3KOJOTMUYECKHX MpobieM U obecreueHus
Iepexo/ia K yCTOMYMBOMY Pa3BUTHUIO, PAIMOHAIBHOMY HMCIIOJIb30BAHUIO HMPHUPOIHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;
JIP 8.5 3amHTEpEeCOBAHHOCTh B TOJYYEHHH OHOJIOTMUECKHX 3HAHMM B LEJAX
MOBBIIICHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, KaK COCTaBHOU
yacTH (DYHKIIMOHAJIBLHOM IPaMOTHOCTH 00y4aromuxcs, GopMupyeMon npu u3y4eHuu
OuoJIorny;
JIP 8.6 moHMMaHHE CYIIHOCTH METOAOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH WHCIIOJIb30BAaTh IMIOJIy4aeMble 3HAHUS I aHalu3a |
OOBSICHEHUS SIBICHHI OKpYXAalOUIEro MUpa M MNPOUCXOAUIMX B HEM H3MEHEHHUH,
yMEHHUE JellaTb OOOCHOBAaHHBIE 3aKIIOYEHHS] Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO MTOJYYEHHUSI TOCTOBEPHBIX BBIBOOB;



JIP 8.7 cnocoOHOCTh CaMOCTOSATEILHO HCIIOIL30BAaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

JIP 8.8 oco3HaHME UEHHOCTU HAYYHOH AESATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITENIbHOCTh MHINBUYAIbHO U B TPYIIIIE;

JIP 8.9 TrOTOBHOCT, W CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o0Opa30BaHUI0, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW 1O OHOJIOTMU B
COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMH.

B mpoyecce  docmuoicenus — IUYHOCMHBIX — pe3YTbMAmo8  OCB0EHUSs
00YYAIOWUMUC  NPOSPAMMbL  CPeOHe20 00we2o0 00paszosanus )y 00yYaArOUUXCsl
cogeepuieHcmeyemcs IMOUUOHAILHBLIL UHmeJ1eKm, npeononazarouull
cghopmuposaHHocms:

CaMOCO3HaHMs, BKJIIOYAIOUIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBLHOE
COCTOSIHME, BUJCTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOW CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUS, BKJIIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE NIPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHUE, CIIOCOOHOCTh  aJaTUPOBATHCS K
OMOIMOHAIILHBIM U3MEHEHHSIM U IPOSIBIISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEW MOTHMBAllMH, BKJIIOYAIOMIECH CTPEMIICHUE K JOCTHIKCHUIO LEIU U
yCIexy, ONTHUMHU3M, WHHUIMATUBHOCTb, YMEHHE JICMCTBOBATh, HMCXOHSl U3 CBOHUX
BO3MO>KHOCTEH;

AMIIATUM, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro MPHU OCYIIECTBICHUH KOMMYHMKAIIUHM, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTH BBICTPAMBATH OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIATH UHTEPEC U pa3peiiaTh KOHMIUKTHI.

MertanpeaMmerHble:

MeranpenMeTHble pe3yibTaThl OCBOCHUS TMPOTPAMMBI CPEIHETO OOIIETro
0o0pa30BaHus JOJKHBI OTPaXKaTh:

Osnadenue ynugepcanbHvolMu yUeOHbIMU NOZHABAMEIbHBIMU 0CUCEUAMU:

1) 6a3oevie nocuueckue oelicmeusn:

CaMOCTOATETLHO  (OopMyIHMpoBaTh M aKTyalW3upoBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHWM 3HAHWUH NPUEMBI JIOTHUYECKOTO MBIITUICHHS
(aHanu3a, cMHTE3a, CpaBHEHUs, Kiaccuukaiuu, 000OIIEeHUsI), pPACKPhIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIIEIATh MX XapaKTepHblE TMPHU3HAKH, yCTAaHABIMBATh
CBSI3M C JIDYTUMU MOHSATUSIMU);

OTpENeNATh 1EIN JEATENbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHSATHUS IS OOBSICHEHUS! (DaKTOB W SIBICHHIA
YKABOW NPUPOJIBI,

CTPOUTh JIOTHYECKHE pacCyXkaAcHus (MHIyKTUBHBIC, JCIyKTUBHBIC, TIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U TMPOTHBOPEUYUS B paccMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;



IPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJICTBA JUIsl MPEJCTABICHUS CYIIIECTBEHHbIX
CBsA3€l W OTHONICHWH B HU3yYaeMbIX OHOJIOTHYECKUX OOBEKTax, a TaKkKe
MPOTUBOPEYHM PA3HOTO pOJAA, BBISBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBl ¢ YYETOM aHaIM3a HWMEIOITIXCS
MaTepHATBHBIX ¥ HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTD, OIEHUBATh COOTBETCTBUEC PE3YIHTaTOB
TIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUIN ACATEIBHOCTH;

KOOPJIMHUPOBATH M BBITTOJHATH pa0OTy B YCIOBUSAX PEaIbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPU PEIICHUH )KMU3HEHHBIX TTPoOJIeM;

2) 6a3oevle uccieoosamenbCckue 0elUCmeus:

BJIAJICTh HAaBBIKAMHU Y4YEOHO-MCCIIEI0BATENLCKON U MPOEKTHON JIEATEIHLHOCTH,
HAaBBIKAMHM  pa3pelieHus  npobjieM,  CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOUCKY METOJIOB PEIICHMs MPAKTHUYECKUX 3a/1ad, MPUMEHEHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BaTh PA3IMYHbBIC BUJIBI ACSITEIILHOCTH 10 TTOJYYCHHIO HOBOTO 3HAHMSI,
€r0 MHTEPIPETAIHH, TPEOOPa30BaHUIO U TIPUMEHEHHIO B YUEOHBIX CUTYyaIUsIX, B TOM
YHCJIC TIPU CO3TAHUH YUCOHBIX M COIUATBHBIX MPOCKTORB;

dbopMHpOBaTh HAYYHBIA THIT MBIIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHECH,
KJTFOUEBBIMU TTOHATUSIMHU U METOJ/IAMH,

CTaBUTh W (OpMyIHMpoBaTh COOCTBEHHBIC 3aJaud B 0O0pa30oBaTEIBHOM
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISBJISITh  MIPUYUHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HaXOUTh apryMEHTHI JIJIS JOKa3aTeIbCTBA CBOMX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBATh TOJIYYCHHBICE B XOJIE€ pEHIeHUS 3aJaud  pPe3yJbTaThl,
KPUTHUYECKH OILICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYILECTBJISITh IICJICHANIPABICHHBIA MOUCK TEpeHoca CPEeJCTB U CHOcOoOOB
JelCcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh TIEPCHOCHTH 3HAHUS B II03HABATCIBHYIO M TPAKTHYECKYH 0O0JacTh
KU3HEICATEIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC MJICH, TMpeJjiaraTh OPUTHMHAIBHBIC TMOIXOJAbl W PEIICHUS,
CTaBUTh POOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHNS,;

3) paboma c unghopmayuei:

OPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHUKAX MH(POpMaUU (TEKCTE Yy4eOHOTO
nocoOusi, HAYYHO-TIONMYJSIPHOW  JIUTepaType, OWOJOTHYECKUX  CIOBApsIX U
CIIpaBOYHWKAX, KOMIMBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHeTe), aHaIM3UPOBATh
UH(OPMAITUIO PA3IMYHBIX BUIOB B ()OPM TIPEICTABIICHUS, KPUTUUECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTHh PA3TUYHBIE METOJbI NMPHU TOUCKE U
otOope Ouonornyeckor HHPOpMaIUKU, HEOOXOIMMON HJisi BBIMOJHEHUS YUYEOHBIX
3a/1ay;

npuOOpeTaTh OMBIT HKCIOJNB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY AKTUBHOTO MCHOJBb30BAHUS PA3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMalbHYIO  GOpMy  MPE/CTABJICHUS
ounonornyeckoil nHpopmanuu (cxemsl, rpa@uKy, JUarpaMMbl, TaOJIULIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KauyecTBe CpeACTBa mpu pabore ¢
Ouonornyeckod  uHpOpMaIlMeil: NPUMEHSATh XUMHUYECKHe, (QU3NYecKue U
MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI, (QopMyibl, abOpeBUATypy, HOMEHKIATYpY,
MCIOJIB30BaTh U MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISAHOCTH;

BIAJCTh  HaBBIKAMU  pAClO3HABaHUS M 3alUTBl  WHGOpPMAIIH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

Osnadenue ynugepcanbHblMu KOMMYHUKAMUBHOIMU OCUCIMEGUAMU:

1) oowenue:

OCYILECTBJISITh KOMMYHHUKAIIMM BO BCeX c(epax *KW3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JIUCKYCCUHU MO CYIIECTBY OOCyX)JaeMOM TeMbl (yMEHHUE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCUTEIHHO BBINOJIHEHUS IMpeiaraeMoi
3a/laud, YYWUTHIBaTh WHTEPECHl M COTJIACOBAHHOCTH MO3UIUMN JAPYTHMX YYaCTHHKOB
Jiasnora Wil JUCKyCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpeACTBa OOIIEHMs, IOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIIIOK BOSHUKHOBEHUS KOHPIUKTHBIX CUTYyallul, YMETh
CMSIT4aTh KOH(JIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHMS W B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS APYTUX JIIOACH, MPOSIBISITh YBAKUTEIHLHOE OTHOIICHHE K COOECETHUKY U
B KOPPEKTHOU opMe (HOopMyITHUPOBATH CBOM BO3PAKCHHUS,

pPa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

2) coemecmHan 0esamenbHOCHb:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyaJbHOU
paboThl MpU pelieHur OUOJOTUYECKOM MpoOiieMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU Y4eOHOM 3a/1a4H;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUI C Y4€TOM OOUIUX
WHTEPECOB M BO3MOXKHOCTEHN KaXKJOT0 YJieHa KOJUIEKTHBA,;

NPUHUMATh  LEJIW  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTh U
KOOPJMHUPOBATh JEUCTBUS MO €€ JOCTHKCHHUIO: COCTAaBJISTh IUIAH JICHCTBUM,
pacnpenensTh poid ¢ YYETOM MHEHUH Y4YaCTHHUKOB, OOCYXKJaTh pe3yJIbTaThl
COBMECTHOU pabOTHI;

OLICHUBATh KA4€CTBO CBOETO BKJIAJa M KaXXJI0r0 y4aCTHUKA KOMaHAbl B OOUIUIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE IPOCKTHI, OLIEHUBATh UJEHU C TMO3UIMUU HOBU3HHBI,
OPUTMHAJILHOCTHU, MPAKTUIECKON 3HAUMMOCTH;



OCYILECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHHUE B  PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Ognadenue ynugepcanibHblMu pecynamueHblMU OCUCMEUAMU:

1) camoopzanuzayun:

UCTIOJIb30BaTh OMOJIOrMUECKHE 3HAHUSA JUISI BBISIBIICHUS MPOOJIEM M X PEIICHUS
B KU3HEHHBIX U YYEOHBIX CUTYaLIHSX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN 1IE€JIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax II0 OTHOLIEHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISATh IO3HABATEIBHYIO JESITEIbHOCTD, BBISBISATH
npo0JsieMbl, CTaBUTh U (HOPMYJIMpPOBaTh COOCTBEHHBIE 3a/ayll B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEIILHO COCTAaBJIATH IUIaH pEelIeHUs NMPoOIeMbl ¢ YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paciupsTh paMKy yu4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEINOUTEHH;

JieNiaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTDH 32
penieHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHOoCOOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHHUIO IIUPOKON 3SpyIULIMH B
pa3HbIX 00JIACTAX 3HAHMM, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTebHbIN U






IIpeaMeTHBIE Pe3yabTATHI

[IpeameTHble pe3yabTaThl OCBOCHMS yueOHOro mpeamera «buonorus» Ha
yrayOJeHHOM YPOBHE JOKHBI OTPAXKaTh:

[TP1 chopMupOBaHHOCTH 3HAHMI O MECTE€ U POJM OMOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApTUHBI MHUpA, B
MO3HAHWU  3aKOHOB TPHUPOABI U  PEHICHHH TpoOJIeM  pallOHAIBHOTO
MIPUPOIOTIONH30BaHUSA, O BKJIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

[IP2 BnaneHue cuUCTEeMOW OMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOMOJIaralolre OHOJIOrMYeCKUe TEPMUHBI U MOHATUS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJislus, CaMOBOCIPOU3BEACHHE,
HACJEeJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKUE TEOPUHU
(xnerouynas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HacieacTBeHHocT  T. Moprana), yuenus (H.W. BaBuioBa — o0 1eHTpax
MHOrooOpa3uss ¥  TNPOUCXOXKACHHUS  KYJIbTYpHBIX  DPACTEHM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJEHUS, PACIIEIJICHUS, YACTOTHl T'aMeT,
HE3aBUCUMOro  HacienoBaHusi ['. MeHzaens, TOMOJIOTHYECKHX  PSIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H.N. BaBuiiosa), MIPUHLIATIB
(KOMILIEMEHTapHOCTH);

[1P3 BiajieHHe OCHOBHBIMM METOJAMHU HAYYHOTO MO3HAHMS, UCIOJIb3YEMBIX
B OHOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCAaHUE, H3MEpPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);

[IP4 ymeHHe BBIIENATH CYIIECTBEHHBIE NPU3HAKU: BHUPYCOB, KIETOK
MPOKApPUOT U 3YKAPUOT, OAHOKIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM
yucie 0akTepui, rpuboB, paCTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB U
CHUCTEM OpraHoB pacTeHui, YKUBOTHBIX, YEJI0BEKA, IIPOLIECCOB
KUBHEACATEIBHOCTH, MPOTEKAOIIMX B OpraHu3Max pacTeHHHl, J>KUBOTHBIX U
YeJioBeKa, OMOJOTMYECKUX IMPOIIECCOB: OOMEHa BemecTB  (MeTaboiau3M),
NPEeBpAICHUsS YHEPTrUuu, OpOXKEHMs, AaBTOTPO(YHOrO0 U TeTepoTPOPHOTO THUIIOB
NUTaHus, (POTOCMHTE3a U XEMOCHUHTE3a, MHUTO3a, MeHo3a, TraMeTOreHesa,
AMOpUOTEeHE3a, TOCTIMOPHOHAIIBHOTO PAa3BUTHS, Pa3MHOXKEHHSI, HHIUBUIYaIbHOTO
pa3BuTUg opraHu3Ma (OHTOT€HE3a), B3aWMOJICUCTBUS TE€HOB, TIETEpPO3HCca,
HCKYCCTBEHHOTO 0TOOpA;

[IP5S ymeHue ycTaHaBIMBATh B3aMMOCBSI3M MEXK]Yy OPraHOWJAAMHU KJIETKH U
ux (QYHKIUSMHU, CTPOCHUEM KIJIETOK pPa3HbIX TKaHEW U UX (YHKIUSIMU, MEXKIY
opraHamMM M CHUCTEMaMH OpPraHOB y pPaCTEHU, >KUBOTHBIX W 4YEJIOBEKA M HX
(YHKIUSAMHA, MEXKJy CUCTEMaMH OpPraHOB M HMX (DYHKIUSIMH, MEXAY dTaraMu
oOMeHa BeIIEeCTB, dTallaMHu KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOIO Pa3BUTHS, T€HOTHUNOM U (HEHOTUINIOM, (PEHOTUIIOM U
(hakTOpamMu cpebpl OOUTaHUS;

[IP6 yMeHHE BBISBISATH OTJIIMYUTENIbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM
YUCJIE PACTEHUM, KUBOTHBIX U YEJIOBEKA;



[1P7 ymeHune ucnoiib30BaTh COOTBETCTBYIONINE APTYMEHTHI, OMOJIOTHYECKY IO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JIOKA3aTelbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;

[IP8 ymeHue pemarh OHOJIOTMYECKHE 3a7auM, BBISIBISTH MPUUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXK]y HCCIEAYEMBbIMU OHOJOTMUYECKMMH MPOIECCaMu U
SBJICHUSIMM, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHUM TMOJYYEHHBIX
pE3yNbTaTOB;

[IP9 yMeHHe BBHITIONHATH J1IA0OpATOpPHBIE W MpaKTUYECKUe PpabdoThI,
cobJroAaTh paBuiia Ipu paboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

[TP10 ymeHue BBIABUTATh THUIIOTE3bI, MIPOBEPSTh UX SKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMYIUpPYs IEJb KCCICIOBAaHUS, aHATU3UPOBATH IOJTYUYEHHBIC
pEe3yAbTaThl U AENaTh BEIBOBI,

[IP11 ymenue yuacTBOBaTb B Yy4eOHO-HCCIIENOBATEIHCKON pabdoTe 1o
OWONIOTHHY, DKOJIOTUH M MEAWIIMHE, MPOBOJAMMON Ha 0a3e NIKOJIHHBIX HAyYHBIX
OOIIECTB, W MyOJMYHO MPEICTABIATh MOJYYCHHBIC PE3yJbTaThl HA YICHHYECCKUX
KOH(EepeHIHUsX;

[IP12 yMeHue OLIEHUBATh ATUYECKHUE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAHUM
B o0mactu OWOJIOTMM W  MEIUIMHBI  (KJIOHMPOBAHWE, HUCKYCCTBEHHOE
OIUIOZIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHWE I'€HOMa MU CO3[aHUE TPAHCTEHHBIX
OpraHu3MOB);

[IP13  ymeHue  OCYWIECTBJISITH  OCO3HAaHHBIK  BBIOOp  Oymyrieit
npodeccuoHaIbHOM  JesATeNbHOCTM B 00JMacTH  OWOJIOTHMH,  MEIUIIMHBI,
OMOTEXHOJIOTHH, BETEPUHAPUH, CEJIBbCKOTO XO3SMCTBa, MUILIEBOM
MIPOMBIIIUICHHOCTH, YIIyOJATh TO3HABATEIbHBIM WHTEpPEC, HaIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccnrt W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUSI.

[1P14 chopMHpOBaHHOCTH 3HAHUI O MECTE€ U pOJIM OHOJOTUU B CUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, B TMO3HAHUM 3aKOHOB MPHUPOJBI M PEHICHUH HKOJOTHUUECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHWH BOMPOCOB PalMOHAIBHOTO
IPUPOJIONIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIIEHUSI K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEKHBIX yUEHBIX-OHUOJIOTOB B
pa3BUTHE OUOJIOTHU;

[1P15 ymeHue BiameTh CHUCTEMON OHMOJOTUYECKUX 3HAHHWM, KOTOpas
BKJIIOYAET  OMNpEJEJICHUS W I[OHMMaHUE CYIIHOCTH  OCHOBOIIOJArarolnx
OMONOTMYECKUX TEPMUHOB © TOHATHM  (BHUI, dKocuctema, Ouocdepa),
Oouonornyeckue Teopuu (dBomonmoHHas Teopus Y. JlapBuHa, CUHTETHUYECKas
Teopust 3Bosronuu), ydeHus (A.H. CeBeproBa — 0 NyTSIX M HalpaBJICHUSX
somonny, B.U. Bepnaackoro — o Ouocdepe), 3akoHbl (F€HETUYECKOTO
paBHoBecusa JI. Xapau u B. BaiinOepra, 3apoasimeBoro cxoactsa K.M. bapa),
npaBwia (MuHuMyMa FO. JIubuxa, sKOI0ruueckoil mupaMuibl SHEPTUuu), TUIIOTE3bI
(runote3a «mupa PHK» V. I'unbepra);

[IP16 ymeHue BIaJieTh OCHOBHBIMM METOJAMH HAy4YHOTO IIO3HAHMS,
UCIOJIb3YEMbIMU B OMOJIOTMYECKUX HCCIICIOBAHUSAX )KUBBIX 00BEKTOB M 3KOCHCTEM



(onmucanue, u3MepeHue, HAOIIOJEHUE, SKCIEPUMEHT), CIIOCOOaMU BBISBICHUS U
OLICHKH AHTPOIIOI€HHBIX U3MEHEHUH B IIPUPOJIE;

[TP17 ymeHue BbIIENATH CYLIECTBEHHbIE IPU3HAKU: BHJIOB, OMOTr€OLIEHO30B,
SKOcUCTEM U Ouocdepbl, CTaOWUIU3UPYIONIETO, MBMXYILIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUIONAaTPUYECKOTO " CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBMXKYLIUX CHJI SBOJIFOLMU HA T€HO(OH] MOMYJISIIIH,
MPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpejie OOUTaHus, YepeOBAHMs HAIPaBICHUI
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUU B SKOCUCTEMAX;

[IP18 ymeHue ycTaHaBIMBaTh B3aMMOCBSI3U MEXIY IPOLECCAMU IBOJIOLNH,
JBYDKYIIMMH CHJIaMU aHTPOIIOT€HE3a, KOMIIOHEHTAMM Pa3jIM4HBIX 3KOCUCTEM H
HPUCIIOCOOJIEHUSIMU K HUM OPT'aHU3MOB;

[IP19 ymeHue BBIBIATH OTJIIMYWATEIBHBIE IIPU3HAKU JKUBBIX CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHWs, aOMOTHYECKHMX M OHMOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€H  OpraHM3MOB B  COOOIIECTBaXx,
AQHTPONOTECHHBIX U3MEHEHNH B DKOCUCTEMAX CBOEU MECTHOCTH;

[1P20 yMEHUE HCIIO0JI30BaTh COOTBETCTBYIOLIME apryMEHTHI,
OMOJIOTMYECKYI0O TEPMHUHOJIOTHMIO W CUMBOJMKY I JOKAa3aTelbCTBA POJCTBA
OpPTraHU3MOB PA3HBIX CHCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbI
oOWTaHusA, €AUHCTBA YEJOBEYECKUX pac, HEOOXOJUMOCTH  COXpPaHEHHUS
MHOrooOpa3usi BUJOB M IKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

[TP21 ymeHue pemarb OMONOrMYECKHE 3a7aud, BBIABIATH NPUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEX]y HCCIEIyeMbIMH OHOJIOTMYECKUMH IpolieccaMu U
ABJIICHUSIMM, J€laThb BBIBOABI W TPOrHO3bI HA OCHOBAaHHM IOJYYEHHBIX
pE3yJIbTaTOB;

[1P22 ymeHue BBINOJMHATH JIAOOpPATOpPHBIE U TMPAKTUYECKUE pPabOThI,
co0MI0AaTh MpaBmiia mpu paboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

[IP23 ymeHue BbIABUTATH THIOTE3BI, MPOBEPATH UX SKCIIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYIUpYs LeJb MCCIECIOBaHUS, aHAJU3UPOBATH IOITYYEHHBIE
PE3yJAbTaThl U JAENaTh BEIBOJBI,

[1P24 ymeHue yuacTBOBaTb B Yy4eOHO-HCCIIENOBATENbCKONM paboTe 1o
OMOJIOTHH, PKOJIOTMM M MEAMIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAyUYHBIX
o011ecTB, U MyOJUYHO HPEACTABJIATH IOJyUYEHHBIE PE3yJbTaThl HA YUEHHUYECKUX
KOH(EepeHITUAX;

[IP25 ymeHue OLIEHMBATh TUINOTE3bl U TEOPUH O MPOUCXOXKICHUHU KU3HH,
YyelloBeKa M YEeJNOBEYECKUX pac, O INpUUYMHAX, MOCIEACTBHIX M crocodax
IpeI0TBpalleHHsI I100abHBIX U3MEHEHUH B Ouocdepe;

[IP26  ymeHwe  OCyWmIECTBISATH  OCO3HAHHBIA  BBHIOOpD  Oymymuieit
npoecCHOHaNbHON  NEeATeTPHOCTH B 00JacTH  OWOJIOTHH,  DKOJIOTHH,
MPUPOIOIOIb30BaHUS, MEIULMUHBI, OMOTEXHOJOIUH, MCUXOJIOIMH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOasTh MO3HABATEIbHBIN
MHTEpEC, HANIPaBJICHHBI HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH Mpodeccuu u
MPOJIOJKEHNE  OMOJOTMYECKOro  00pa3oBaHUS B OpPraHU3ALMIX CPEIHETrOo
npo(ecCUOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.



3. Conepxanne yueOHoro npeamera «buosiorus»

Tema 1. Buonozus kaxk nayka.

CoBpemeHHas OMOJIOTHST — KOMIUIEKCHas Hayka. Kpatkas uctopusi pa3BuTUs
Ouosiornu.  buojornueckue HaykM M U3y4yaeMble UMM TPOOJIEMBI.
dyHaamMeHTalbHbIe, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCIEIOBAHUS B
OMoJIOTHH.

3HadeHue 6MOJIOTUU B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. IIpodeccun, cpsizanHbie ¢ Ouosorueil. 3HaueHue OUOJIOTHU B
NPaKTUYECKON JIEATEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIIIEHHOCTH, OXPAaHE IPUPO/IBI.

Jlemoncmpayuu:

[Toptpetsr: Apuctorens, Teodpact, K. JIunneii, XK.b. Jlamapk, Y. [lapsun,
V. T'apsenr, I'. Menpens, B.U. Bepnaackui, W.II. Ilapnos, W.M. Meunukos,
H.N. BaBunos, H.B. Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuxk, JI.K. benses.

Tabnuiel u cxembl: «CBS3b OMOJIOTMU C JAPYrMMH HaykamMmy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. /Kugvie cucmemst u ux uzyuenue.

JKuBble cucTtembl Kak mpeaMeT u3zydeHus Owuosoruu. CBOMCTBA IKUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAHCKPETHOCTh U LEJIOCTHOCTD,
CIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPIraHU3ALMS,
CaMOBOCIIPOU3BEAEHUE, PA3JIPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHv3aldd KUBBIX CHUCTEM: MOJICKYJISPHBIMA, KJIECTOYHBIH,
TKAHEBBLIH, OpTaHU3MEHHBIM, MOMYJISIIUOHHO-BUOBOM, 9KOCHUCTEMHBIN
(bmoreoneHoTHyeckuit), OmochepHniii. Ilporecchl, TpoHCXOIANIME B KUBBIX
cuctemax. OCHOBHbIE TpHW3HAKH >XWUBOTO. JKM3HB Kak (opma CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromme XuBble CUCTEMBbI HA PA3HBIX YPOBHIX OpPraHU3aINU.

N3yuyenue xuBbIX cucteM. Metoasl Ononornyeckoi Hayku. Habmronenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBucCUMON U
HE3aBUCUMOM IiepemMeHHOU. IlnaHupoBanue skcnepumenra. IlocraHoBka u
npoBepka runote3. Hynesas runoresza. [lonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpraroB. [IpuumMHBI HUCKaKEHUS pPE3yabTaTOB »JKcrnepumeHTa. llonsThe
CTATUCTUYECKOrO TECTA.

Tabmuubr u cxeMbl: «OCHOBHBIE TPU3HAKU KU3HW», «buonornvyeckue
cucrteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3alll >KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU JKUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOTo opraHusMay», «buoreonenos», «buochepa», «Metomsr
W3YUYCHHUSI )KUBOU TIPUPOJIBI».

Obopydosanue:  nabopatopHoe  oOOpyJIOBaHME  JUIsi  MPOBEICHUS
HaOII0/ICHU M, U3MEPEHUM, SKCIIEPUMEHTOB.

Tema 3. buonozus kremku.

Knerka — cTpykTypHO-QYHKIMOHAbHAS €IUHMIIA >KUBOTO. Icropus
oTKpeITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,



M. lIneiinen, P. BupxoB). OCHOBHBIE IIOJOXEHUSI COBPEMEHHOM KIIETOUHOM
TEOPHUH.

Metoapl  MOJNEKYISIPHOM W KJIETOYHOM  OWUOJIOTUM: MHUKPOCKOMIUS,
xpoMarorpadusi, 37IeKTpodope3, METOJ MEYEHBIX aToMOB, AuddepeHIuaILHOoe
HEeHTpU(PYyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. DJICKTPOHHAST MUKPOCKOIIHSI.

JlemoHcTpanuu:

[Toptpetsr: P.T'yk, A.JleBenryk, T.IlIBann, M. Illneiinen, P. Bupxos,
K.M. Bap.

Tabnuupl 1 cxeMbl: «CBETOBOI MUKPOCKOM, « DNEKTPOHHBI MUKPOCKOI,
«McTopus pa3BUTHS METOJOB MUKPOCKOTIUIY.

Obopyoosanue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

Tema 4. Xumuueckan opzanu3zayus Kiemxu.

XUMHUYECKHM COCTaB KIIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boma m €€ posib Kak pacTBOPUTENS, PEArcHTa, y4acTUE B CTPYKTYPHUPOBAHUU
KIJIETKHU, TEIUIOperysanu. MuHepalibHble BEIeCTBa KJIETKHU, UX Ouooruyeckas
posb. POk KATHOHOB M AaHMOHOB B KJIETKE.

Opranuueckne BenlecTBa KJIETKU. buonorumdeckue mnoaumepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB OenkoB. CTpYyKTyphl OelIKOBOM MoJiekyJibl. [lepBuunas
CTPYKTypa Oeika, TeNTUJHAs CBs3b. BTopuuYHas, TpeTUyHas, 4YeTBEPTUYHAS
cTpyktyphl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukanuss — OGenkos.
buonorudeckue GpyHKInu OEIKOB.

YrneBoasl. MoHocaxapuzsl, JICAXapUJIbL, OJIMTOCAaXapUuabl 151
noscaxapuapl. OOmwMii 1miaH CcTpoeHuss W (UBHKO-XUMUYECKHE CBOWMCTBA
yIIIeBOJI0B. buonornueckue GyHKIMN yTIAEBOIOB.

Jlumuaet.  TmapodunsHO-TUApOdOOHBIE  cBoiicTBa.  Kitaccudukanms
munuaoB. Tpurmunepunbl, (Gochomunuasl, BOCKH, CTEpOUAbL. buomormdeckue
¢ynkuun aunuaoB. OOmmMe CBONCTBa OMOJOTMYECKUX MEMOpaH — TEKYYeCTb,
CIIOCOOHOCTh K CAMO3aMBbIKaHHIO, TTOJTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommuiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cnupasib. MecTtoHaxoxaeHue u ouosiorndeckue ¢pyukiuu JJHK.
Bunsl PHK. ®yukuuu PHK B kietke.

Crpoenue Monekyiasl AT®. Makpospruyeckue cBsa3u B Mosekyine ATO.
buonornyeckue pynkunun AT®. BoccTtaHOBIIEHHBIE TIEPEHOCUUKH, UX (DYHKIMH B
kierke. CexkBenupoBanue JIHK.

CrpykrypHas OHoJoTHs: OMOXUMHYECKHEe B OMO(pU3NUEeCKHe HCCIIeIOBAHMS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPhl OMOMOJIEKY L.

Jlemoncmpayuu:

[Toptpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknuH,
®. Conrep, C. [Ipy3unep.

Hunarpammel:  «PacnpeneneHue XUMHYECKHMX DJJIEMEHTOB B HEXHUBOU
npupoae», «PacnpeneneHne XUMUYECKUX FJIEMEHTOB B )KMBOW MPUPOJIEN.

Tabmuiel u cxemsl: «llepuoguyeckas Tabauiia XUMUYECKUX AJIEMEHTOBY,
«CTtpoeHue MOJIEKyJibl BOIb», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE



MOJIeKyJbl Oenka», «CTpyKTyphl O€lIKOBOW MOJEKYJbl», «CTpOEHHE MOJEKYJ
yriaeBofoBy, «CTpoeHHe MOJEKyd JUNnuaoBy», «HyKIE€MHOBBIE KHCIIOTBDY,
«Ctpoenne Monekybl ATOy.

Obopydosanue: XuMHA4YecKas rnocyjaa u o00py10BaHHE.

Tema 5. Cmpoenue u pynkyuu Kiemku.

Tunel KIETOK: JyKapuoTHuecKas M mpokapuotruueckas. CTpyKTypHO-
(GyHKUHOHATbHBIE 00pa30BaHUS KIETKU.

CrpoeHnue mnpokapuoTUyecKod kieTku. KierouHas creHka OakTtepuil u

apxemu. OcoOeHHOCTH ~ CTpPOEHUS  TreTepoTpoPHOM U aBTOTPOGHOM
POKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApUOT B OMOLIEHO3aX.
CrpoeHue U (GYHKIIMOHUPOBAHKE DYKapHUOTUYECKON KJIETKHU.

[Mnazmatuueckass wmemOpana (tiazmanemma).  CTpykTypa —IUTa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BeUIECTB yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: MacCUBHBIN
(mudys3us, obneru€nnas auddysus), akKTHBHBIA (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbsl. Pabora Hatpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (paromuTo3. Dk3ouuto3. Knerounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, rpuloB.

[Hutomna3ma. [{luto3ome. [{utockener. [IBmxenne nuromiazmbl. OpraHoubl
kieTkdu. OJHOMEMOpaHHbIE OpPraHoOWAbl KIETKH: JHAOIIa3MaTUYEeCKas CeTh
(BIC), annapat 'onbaxku, JTU30COMBI, UX CTpoeHue W (yHKUMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYIIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KJIETOYHbIX MemOpaH. [nmamkwuii
(arpaHyssipHBIM) SHAOIUIA3MATHUECKUA peTHKyIyM. CekpeTopHas (QYHKIMS
armapara ['onpku. TpaHCHopT BemIECTB B KJIETKE. Bakyonu pacTUTEIbHBIX
kieTok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJAPHH, IIIacTuabl. CTpoeHue
U (QyHKUMHM MUTOXOHApPUM W T1utacTuj. llepBUuHBIE, BTOPUYHBIE M CIIOXKHBIC
IacTUAbl  (POTOCUHTE3UPYIOUIMX JYKApHOT. XJOPOIUIACTBI, XPOMOILIACTHI,
JIEMKOIUIACTHI BBICILINX PACTEHUU.

HememOpanHnbie opranousl kietku CTpoeHre U GyHKIUHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunaMmeHnTbl. MBbIIIEUHbIE KIETKH.
Muxkpotpy6ouku. Kiierounsiii 1neHtp. CTpoeHuE U JABWXKEHHE >KTYTUKOB H
pecHudek. MukpoTpyoouku nutoruiazmMel. LleHTpruomb.

Anpo. Obonouka sigpa, XpoMaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOSCHUE U
bynkuuu. Snepueiii OenkoBbI MaTpukc. lIpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HHTep(a3HOM sijipe. benku xpoMaTuHa — THCTOHBI.

Knerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3yKapHuOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuupl 1 cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHMe  pacTUTENbHOM  KIEeTKM», «CrpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHEe NPOKapUOTHUYECKON KIETKI.

Obopyoosanue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpENnapaThl OaKTepUaIbHbIX KIETOK.



IIpakmuueckoe 3ansamue Nel «CpaBHEHHE CTPOCHMSI KJIETOK PACTEHHI,
rpu0OB U OaKTEpHID»

Tema 6. Oomen eeugecme u npeepausenue IHEPUU 8 KiemKe.

AccuMUIISIIUS U JIUCCUMUJISILIMS — JIBE CTOPOHBI MeTabosin3Ma. Turbl
oOMEHa BeNIeCTB: aBTOTPO(PHBIA U TeTepoTpodHBIA. YyacTHe KHUCIOpOJa B
OOMEHHBIX Tpoleccax. JHEPreTuYeckoe OOecleueHrue KIETKU: MpeBpalleHue
AT® B oOMeHHBIX Mporeccax. DepMEHTATUBHBIN XapakTep PeakiMil KJIETOYHOTO
meTabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JICUCTBUS.
Kodepmentsr. Otnnunst pepMEHTOB OT HEOPraHUYECKUX KaTain3aTopoB. benku-
aKTUBATOPhl M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHMYeCKHX BewmecrB B KieTke. dorocuntes.
CaetoBast 1 TemHOBast ¢a3bl. [[poaykTHBHOCTE (hoTOCHHTE3a. BiusiHue pa3nuaHbIx
(bakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHUHTES. Pa3HoobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPULUPYIOIIME OaKTepuu, >KeIe300aKTepuu, cepoOaKTEpUH, BOAOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buabl Oposkenus. [IpoaykTsl OposkeHHUS M HUX
UCIIOJIb30BAHUE 4YEJIOBEKOM. AHA’POOHbIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENH OOJIE3HEH.

AspoOHBIe OpraHU3MBl. Oranbl HYHEPTETUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. [ THKOIN3 — OECKUCTOPOIHOE PACIICTNICHUE TITFOKO3HI.

buosiornueckoe OKUCIEHNE, WK KIETOYHOE AbIXaHue. Poiib MUTOXOHApUY B
mpoiieccax omonmornyeckoro okucieHus. [{uknuyeckue peakuuu. OKUCIUTETHLHOE
dbochopunupoBanue. [IpenmymiecTBa a’poOHOTO MyTH OOMEHA BEIIECTB MEPE
aHa’pOOHBIM. DPPEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

Jlemoncmpayuu:

[TopTpeTsr: . Ilpuctin, K.A. Tumupszes, C. H. Bunorpajckuii,
B. A. Onrensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTERY, « JHEPreTUUECKUN 00MeH», «buocunTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

Obopyoosanue: CBETOBOM MUKPOCKON, 000pYyIOBaHUE ISl IPUTOTOBICHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

Ilpakmuuecxoe 3amamue Ne2. CpaBHeHue TIpolieccoB (oTocuHTe3a U
XEMOCHUHTE3a

Ipaxmuueckoe 3anamue No3. CpaBHEHHE MPOIECCOB OPOKCHUS U JIXAHUS.

Tema 7. Hacneocmeennasn unghpopmayus u peanuzayus eé 6 Kiemke.

Peakunu matpuuHOoro cunresa. IIpyHIMII KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOIO CHHTEe3a. Peanuszanust HacieacTBeHHOW MHPopMauuu. ['eHeTHuecKuil
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmaTpuudbli cuHTe3 PHK. IlpmHummnsr
TPAHCKPUILMU: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIIETbHOCTh, ACUMMETPUYHOCTbD.



Tpancnsanus u e€ stansl. Yuactue TpancnopTHeix PHK B 6nocunTese Oenka.
VYcnous OuocuuTesa Oenka. KoawpoBanume amuHOKHCIOT. Pons pubocom B
OouocunHTese Oenka.

Opranuzanusi T€HOMa y OPOKapUOT U 3YKApUOT. Perymsanuss akTUBHOCTH
reHoB y mnpokapuotT. ['umore3a omepona (@.Kakob, XK. Mano). Perynsius
0OMEHHBIX MPOIECCOB B KieTKe. KieTouHsblil romeocTas.

Bupychl — HeksieTouHble (hOpMBI )KU3HU U 00JIUraTHbIE Mapa3uThbl. CTpoeHUE
IIPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros.

Bupycusie 3aboneBanus ueiaoBeka, )XUBOTHBIX, pacTeHuit. CITN]J], COVID-
19, coumanbHbie ¥ MEAUIIMHCKUE TTPOOIIEMBI.

Jlemoncmpayuu:

[Toprpetsr: H.K. Konsuos, /I.1. IBanoBCKuii.

Tabmuier u cxeMbl: «brocuaTe3 OenKkay, «I'eHeTndeckui Kom», «BUpych»,
«baktepuodarm.

Hpakmuqecme 3ausamue Ne4. Pemenue aieMeHTapHbIX 3aJa4 IO MOJIEKYJISIpHOU
Ouosnoruu

Tema 8. ZKuzneHHulil yuK1 Kiemku.

Knerounsrii 1nuki, ero mepuoasl u peryisinua. Matepdaza u MuToO3.
OcobOeHHOCTH TIpoIecCOB, MpoTekammmx B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  I[lpecuHrerndeckuidi  (MOCTMUTOTHUYECKUI),  CUHTETUYECKUM U
MOCTCUHTETHYECKUH (PEMUTOTUICCKUI) TIEPHOIBI HHTEP(DA3HI.

Marpnunbii cunrte3 JAHK — permmmkanms. [Ipuanuner perumkannu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomer. Ctpoenue xpomocoM. Tenomepsl n
TemomMepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuoTun. JIUmiouaHeldi u
raryiouIHBIA ~ HAOOphl  XpoMocoM. ['oMonornynbie xpomocombl. [losioBbIE
XPOMOCOMBI.

Henenue kinerkn — Muro3. CTaguM MHTO3a U MPOUCXOIAIINE B HUX
npoueccsl. Tunbl Muto3a. KaprokuHe3 u nuToKuHE3. buonornueckoe 3HaueHue
MHTO3a.

Perymamusa mutrotndeckoro nukia kietkd. [Iporpammmupyemas kietouHas
ru0enb — arnomnTo3.

Kierodnoe si1po, XpoMOCOMBI, PyHKITMOHATbHAS TEHOMUKA.

Jlemoncmpayuu:

Tabnuipl 1 cxembl: «Ku3HEHHBIM LUK KIETKW», «Mutoszy», «CTtpoeHue
xpomocomy, «Permkanus [JHK».

Obopyoosanue: CBETOBOM MHMKPOCKON, MHUKpomnpenaparbl: «MuTo3 B
KJIETKaX KOPEIKa JTyKay.

Ilpaxmuueckoe 3ansmue NeS. CpaBHEHHE MPOILIECCOB MUTO3a U Mei03a

Tema 9. Cmpoenue u pynkuyuu opecanuzmos.
buonoruueckoe pazHooOpazue OpraHHU3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUYHBIE OPTraHU3MBI.



OCOOEHHOCTH  CTPOECHHA U JKU3HENCSATENIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TpPUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APyrue NpoTUCTHL. KOoJIOHHAIbHBIE OPTAHU3MBI.

B3anmocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
cucreMbl opraHoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHasl,
MOKPOBHAs, MPOBOJASAIIAsA, OCHOBHas, MexaHuyeckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U pacloioKEeHUs TKaHEH B opraHax pacTEeHUM.

TKaHW )KMBOTHBIX U 4eJIOBeKa. TUIBl )KUBOTHBIX TKAHEH: JIUTEIUAJIbHAs,
COEMHUTENbHAs, MblllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PyHKUUH WU
PaCIIOIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T€HEpaTUBHbIE OpraHbl pacrteHuid. OpraHel U
CHUCTEMBI OPTaHOB KMBOTHBIX U yenoBeka. OyHKIMN OPTraHOB U CUCTEM OPIaHOB.

Omnopa tena oprann3moB. Kapkac pacrenuii. CkeyeTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbli W BHyTpeHHUW ckener. CTpoeHue u
THIIBI COEUHEHNS KOCTEN.

JIBrxenne  opraHu3MoB. JIBWJKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHas cuctema. Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iuranue opranusmoB. Iloriomenue BOABL, YIVIEKUCIOIO rasa H
MUHEpAJIbHBIX BELIECTB pacTeHUAMHU. [IuTaHue >KUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKJIETOYHOE MHUIIeBapeHue. lIuTaHue NO3BOHOYHBIX KUBOTHBIX. OTHEIBI
[IUIIEBAPUTENILHOIO TpakTa. Ilumesapurenbusie xenesbl. llumesapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3MoB. J[pixanue pacTeHud. JIpIXaHHE€ IKHUBOTHBIX.
Huddy3us razoB yepe3 MOBEpXHOCTh KieTkU. KoxHoe npixanue. JlprxarenbHas
noBepxHocTh. JKabepHoe u n€royHoe nbpIxaHue. J[pIXaHWe TO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIIOKHEHHUE CTPOEHUS JIETKHUX
IIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeilpHas cHCTEMa YeJOBeKa. MeXaHHu3M
BEHTWISINMU JIETKUX Y MNOTUL W MICKONUTAIIMX. Perymauus apIxaHus.
JlpIxaTeapHbIe 00BEMBI.

TpaHcriopT BelIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BemecTB y XKUBOTHBIX. KpOBEHOCHas cucrtemMa W €€ OpraHsbl.
KpoBeHocHass cucremMa IIO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpaiieHusi. OBOJIIOIUOHHBIC
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMbI MTO3BOHOYHBIX XKMBOTHBIX. Pabora
cepala v e€ peryJisiuus.

Brinenenne y opranusmoB. Beinenenue y pacreHuid. Beinenenue y
KUBOTHBIX. CokpatuTenpHble Bakyonu. Opranel BblaeneHus. OuubTparus,
ceKkpenusi U 00paTHOE BCACHIBAHUE KAK MEXaHU3Mbl PaOOThl OPIaHOB BBIJEICHHUS.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTEIBHON CUCTeMaMu. Briienenue y
MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CTpoeHue u GyHKUHOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOYH Y YEJIOBEKA.



3ammTa y OpraHu3MOB. 3allldTa Y OJHOKIETOYHBIX OpraHu3moB. CrHopbl
OakTepwii MW WUCTHI MPOCTEUIMMX. 3almuTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacTBa macCUBHON M XUMUYECKOM 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NHPOU3BOAHBIE.
3ammTa opranu3Ma ot OosesHeil. IMMmyHHas cuctema 4yenoBeka. KieTouHblid u
IYMOpaJIbHBI MUMMYHHUTET. BpoXIE€HHBIH M NpUOOPETEHHBIN creunduueckuil
UMMYHHUTET. Teopuss  KJIOHalbHO-celeKTUBHOrOo umMMyHutera  (I1. Dpraux,
®.M. bepuer, C. ToneraBa). BocnamutenbHbie OTBETHl OpraHu3MoB. Poib
BPOKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a001€BaHUH.

PazgpaxxumocTte W perynsiuMs |y OpraHu3MoB. PaznpaxuMocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasapaxumMocts u  perymsauus y
pacteHuid. PocToBbIE BeleCcTBa U X 3HAYEHHUE.

HepBuast cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJNbl. DBOIOLUUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI
y JKHBOTHBIX. OTHENBl TOJOBHOTO MO3Ta TMO3BOHOYHBIX JKMBOTHBIX. Pedrexc u
pednexkTopHas ayra. be3ycinoBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHast perynsiuys U SHIOKPHUHHAsI CUCTEMA XMWBOTHBIX W YEJIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI W HUX TOPMOHBL. /J[eliCTBME TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cucteM. [umnotanamo-runodusapHas
cucrema.

Jlemoncmpayuu:

[Toptpet: U.11. I1aBios.

Tabmuubr 1 cxeMbl: «OJIHOKJIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIC
BoJopociny, «baktepumn», «lIpocreiimue», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHUCTOBOM IUIACTUHKWY», «TKaHU KUBOTHBIX», «CKEJIET 4eloBEeKay,
«lTumeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas

CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpI1euHast CHUCTEMAY,
«BblaenurenbHasg CHUCTEMA», «OHAOKpPUHHAs cucTemMa», «CTPOEHHE MBIIILbD),
«Ammynuter»,  «KumeunonomoctHeie», «CxeMa  NUTaHUS  PACTEHUI,

«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKHBOTHBIX», «CTpOeHHE THAPHIY,
«Ctpoenue 1uiaHapumn», «BHyTpeHHee CTpoeHHE I0KIeBOro uepBs», «HepBHas
cucrema pboib», «HepBHas cucrema garymkm», «HepBHas — cucrtema
npecMbikatonmxcs», «HepBHas  cucrema nruny, «HepBHas — cuctema
MIIeKoNUTaroIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

Obopydosanue: CBETOBOW MHUKPOCKOII, MUKPOIIpenapaThl OJHOKIETOYHBIX
OpPraHMW3MOB, MHKpPOIpernapaTbl TKaHEW, pPaKOBHHBI MOJIIIOCKOB, KOJUICKIHH
HACEKOMBIX, UTTIOKOXKUX, KMBBIE 3K3EMIUISIPbl KOMHATHBIX PacTeHUi, repOapuu
pacTeHHid pa3HbIX OT/AENOB, BIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeIOBEKa,
00OpyIOBaHUE 7Sl IEMOHCTPAIIMU TTIOYBEHHOTO U BO3YIITHOTO MMUTAHUS PACTEHUH,
pacuierieHus KpaxMaia u OeJIKOB o] JeHCTBUEM (PEepMEHTOB, 000PYI0BaHUE IS
JEMOHCTpPAIIUN OTBITOB TI0O M3MEPEHUIO KU3HEHHOW EMKOCTU JETKUX, MEXaHH3Ma
IBIXaTENbHBIX IBUKEHUN, MOAETH TOJIOBHOTO MO3Ta PAa3JINYHbIX KUBOTHBIX.



Tema 10. Pazmnoscenue u pazeumue op2anu3mos.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecronoe (BKJIIO4Yas BEreTaTUBHOE) U
moioBoe. Bungbl  Oecrionioro  pa3MHOMKEHHS:  MOYKOBaHUE,  CIOPYJISIUS,
(bparmeHTanus, KJIOHHPOBaHUE.

[TonoBoe pasmHoxeHue. [lonoBeie kneTku, win ramerbl. Meios. Craauu
Mmeno3a. [loBegenne xpomocoM B meno3e. Kpoccunrosep. buosornuecknii cMbICi
M€Mo3a M TOJOBOro mpouecca. Meno3 W ero Mecro B KW3HEHHOM LIHKJIIE
OpraHU3MOB.

[Ipen3apoaspiieBoe pa3zButue. [‘ameroreHe3 y JkUBOTHBIX. IlosoBbIe
xene3pl. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KJeTOK. CriepMaToreHe3 U OOTeHEs.
CtpoeHue MojoBbIX KIETOK.

OmnogoTBopeHrne u HSMOPHUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUSA: HApYyKHOE, BHYyTpeHHee. [lapTeHorenes.

NuauBrayalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOJOrus —
HayKa O pa3BUTUU opraHu3MoB. Ctaauu 3MOpUOreHe3a >KMBOTHBIX (Ha mpuMepe
nsarymku).  Ipo6nenue. Tumbst  apoOnenusi.  OcoOeHHOCTH — ApoOieHUs
MJIEKOTUTAIONIUX. 3apObIIIEBbIe JUCTKHU (TacTpyssiius). 3akjajgka OpraHoB U
TKaHEW W3 3apOJBIIIEBBIX JUCTKOB. B3anMHOE BIMSHHUE YaCcTE€l pa3BUBAIOIIETOCS
3apojpiimia (AMOpUOHATBHAS WHIYKIMS). 3akKiajika TulaHa CTPOEHHUS >KUBOTHOTO
KaK pe3yJpTaT HEPAPXUYECKUX B3aMMOJCUCTBUA TeHOB. BrusHue Ha
AMOPUOHATBHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEJIbI.

Poct u pasButne xuBOoTHBIX. [locTomMOpuonaneHbiii mepuoa. [lpsmoe u
HempsiMoe pas3BuTue. PaszButne ¢ Meramopdo3oM |y OEClO3BOHOYHBIX |
[MI03BOHOYHBIX JKMBOTHBIX. DBHOJOrMYECKOE€ 3HAYEHHE MPSIMOrO0 U HEMPSIMOTO
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocta KUBOTHBIX. DAKTOPHI
PEryJIALN POCTa KUBOTHBIX U YenoBeka. CTauu NOCTIMOPUOHAIBHOTO Pa3BUTHS
y XKHUBOTHBIX U 4esnoBeKa. [lepropl onToreHesa yenoBeka. CTapeHHe U CMEPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

Pa3smHoxxeHue u pas3Butue pacreHuid. ['amerodur m cnopodur. Meio3 B
KU3HEHHOM 1uKJIe pacteHui. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
I'ametrorene3 y pacreHuid. OTIJIOAOTBOPEHHWE U Pa3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOe OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLIUA OHTOI€HE3A Y PACTEHUM U )KUBOTHBIX.

Jlemoncmpayuu:

[Toptpetsl: C.I'. HaBammun, X. [IIneman.

Tabmumel 1 cxembl: «BererarmBHOe pa3MHOXKEHHE», «THIBI OECIIoI0ro
pa3MHOXeHus», «Pa3zMHOXKEHHE XJIaMUJIOMOHAJb», «Pa3MHOXKEHUE HBIJICHBD,
«Pa3MHO)eHue TuapsDy, «Menosy, «XpoMocoMsdy, «l'amerorenes», «CtpoeHue
SMIEKIETK U criepMaTo3onsia», «OCHOBHBIE CTaAUM OHTOreHe3ay, «lIpsMoe u
HEenpsAMOEe pa3ButTue», «Pa3Butue wmaickoro xyka», «Pa3Burue capanumy,
«Pa3Butne nATymkw», «JIBOMHOE OIUIOJNOTBOPEHUE Y LBETKOBBIX PACTEHUIN»,
«CtpoeHne ceMsaH OJHOIOJIBHBIX U ABYJOJIBHBIX PAaCTCHUW», « KU3HEHHBIM LUK



MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI Mxa», <OKH3HEHHBIM UK
ManoOpOTHHUKA», « KU3HEHHBIN ITUKI COCHBI».

Obopyoosanue: CBETOBOM MHMKPOCKOII, MHUKPONpENapaThl SULEKIETOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKI.

Tema 11. I'enemuka — nHayka 0 HAcC1e€0CMEEHHOCMU U UIMEHYUBOCHU
OpP2aHU3MOG.

Hctopusi cTaHOBIEHMs] M pa3BUTUS TEHETHMKHM Kak Hayku. PaboTbl
I'. Menpens, I'. ne ®puza, T. Moprana. Pojb 0T€4eCTBEHHBIX YUEHBIX B PA3BUTUU
renetuku. PaGorer  H.K. Komeroa, H.U. BaBunoa, A.H. benozepckoro,
I'.J1. Kapneuenxko, }0.A. ®ununuenko, H.B. Tumodeesa-Pecosckoro.

OCHOBHbIE TE€HETHMYECKHME TIOHSATHUS U  CHMBOJBL. [ OMOJIOTMYHBIE
XPOMOCOMBI, QJUICIIbHBIE TE€HBI, AJIBTEPHATUBHBIC ITPU3HAKU, JOMUHAHTHBIA U
PEIECCUBHBIN TPU3HAK, TOMO3HWI0Ta, TE€TEPO3UTOTa, YWCTas JIMHUS, TUOPHIBI,
reHotur, ¢eHoTun. OCHOBHBIE METONbI TEHETUKH: THOPHUIOJIOTHICCKUH,
LATOJIOTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKU .

Jlemoncmpayuu.

[Toptpers:  I'. Mengens, I ne @pu3, T.Mopran, H.K. Konbuos,
H.W. BaBunos, A.H. benozepckuii, [I'.[l. Kapneuenko, IO.A. ®ununyeHko,
H.B. Tumodeep-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeToIbl TeHETUKI, «CXeMBbl CKPEILIBAHUS.

Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH.

Monorubpunnoe ckpemnuBanue. IlepBwiii 3akoH MeHaens — 3aKkoH
eAMHO00pa3usi THOPUIOB TepBOTO MoKojIeHus. [IpaBuno nomunupoBanusi. Bropoii
3aKOH MeHaenss — 3aKOH paculeIUICHUs NPU3HAKOB. LlATOmormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ umores3a 4ucTOThI raMer.

AHanm3upyouee CKpEIIMBAaHUE. [IpomexyTouHbIN Xapakrep
HaclieJ0OBaHus. Pacuienienre npru3HakoB NpHU HEMOJIHOM JOMUHUPOBAHUH.

JHuruOpuanoe ckpeumuBanue. Tperuit 3axkoH MeHnens —  3aKoH
HE3aBUCUMOIO  HACJIJOBaHUS  IIPU3HAKOB. [utonornueckue  OCHOBBI

JUTUOPUJTHOTO CKPEIIUBAHMS.

CueruieHHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienieHHoe
HACJIEJJOBAHUE TE€HOB, HAPYIIECHHWE CUEIUIEHUS MEXAYy TeHamMu. XPOMOCOMHas
TEOpUs HACIICICTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBI MEXaHHU3M OIpPEEICHUS M0J1a. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeIi M TeTepOramMeTHhIM IoJ. | eHeTuuyeckas
CTPYKTYypa MOJIOBBIX XpomMocoM. HacnegoBanune nmpu3HakoB, CHETUIEHHBIX C ITOJIOM.

['eHoTnnn kak weNOCTHass cucreMa. llnendorponuss — MHOXECTBEHHOE
JeiicTBUe TeHa. MHOKECTBEHHBIM ajiiean3M. B3aummojelcTBHE HeaUICIbHBIX
reHoB. KoMmmiementapHocTs. Onucras. [lonumepusi.

['eHeTHYECKUIl KOHTPOJIb PA3BUTHSA PACTECHUM, XKMBOTHBIX U YEJIOBEKA, a
Takke (PU3NOJOTHYECKUX TMPOLIECCOB, TMOBEACHUS WM KOTHUTUBHBIX (DYHKIUH.
I'eHeTMyeckue MeXaHU3MBl CUMOMOIeHEe3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH



— Tapa3uT» U «XO3IMH — MHKpoOHOM». ['eHeTHMdeckue acmheKThl KOHTPOJS U
M3MEHEHUS HACJICICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

[Toptpersr: I'. Mennens, T. Mopras.

Tabnuupl u cxemsl: «IlepBblil 1 BTOpoi 3akoHbI MeHaens», « Tpetuil 3akoH
Mengens», «AHaIM3UpYIOLIEEe CKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CleIiIeHHOe HacleJOBaHUE TMPU3HAKOB Yy Apo30oduibly, «['eHeTuka mosay,
«Kapuotun denoBeka», «Kapuorun napozodwib», «Kapuotunm mnTuilbn,
«MHOXKECTBEHHBIN AJUIEIN3M», «B3auMOoIeiCTBUE TEHOBY.

Obopydosanue: MoOAeNb Js JEMOHCTpAIlldd 3aKOHOB €IMHOOOpa3us
ruOpUIOB TIEPBOTO TIOKOJICHUS M PACIICIUICHUS TPU3HAKOB, MOJETh JUIs
JEMOHCTPAllMi 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHMS IPU3HAKOB, MOJIEIb A
JEMOHCTpPALMK CUEINICHHOTO HACJIEA0OBAaHUS ITPU3HAKOB, CBETOBOW MUKPOCKOIIL,

Ilpakmuueckoe 3anamue Ne6. PenieHre reHeTHYECKUX 3a1a4

Tema 13. 3aKkoHOMEPHOCTH H3MEHYUBOCTH.

B3aumogeiictBue reHotuna W cpeabl Opu  (pOpMUPOBAHUM (PEHOTHIIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHBIE W KOJWYECTBEHHBIE NMPHU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBECHHAS.

MoaudukanonHas u3MeHYMBOCTb. Ponb cpenbl B (OpMHpOBaHUU
Moau(UKaMOHHON M3MeHunBocTU. Hopma peakiuu npusHaka. BapuannoHHBIM
psin u BapuarnmonHas kpubas (B. Moranncen). CpoiicTBa MoauduKanmoHHON
U3MEHYUBOCTH.

['enoTnnnueckasa U3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYUBOCTH. BuOpl T'€HOTHIMYECKOH  M3MEHYMBOCTH: KOMOMHATHBHAS,
MYTAal[MOHHAS.

KomOnHaTuBHas W3MEHUYMBOCTh. MeW03 W TMOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON NU3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JIHOro BUA.

MyTauuoHHass U3MEHYMBOCTb. BUIBI MyTauuil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUWPOBAHHBIE MYyTalluu. SnepHble u
HUTOIUIa3MaTuYeckue mytanuu. CoMaTHyecKue W MOJoBble MyTanuu. [IpuyuHbI
BO3BHUKHOBEHUSI MyTauuil. MyTareHbl W WX BIWSAHHE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacnencTBeHHod u3MmeHunBoctd (H.M. BaBunoB). BuesinepHass u3MeHYMBOCTH |
HACJIEICTBEHHOCT.

Jlemoncmpayuu:

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.. BaBunos.

Tabmuubt w  cxembl: «Buasl w3MeHuuBOCTHY, «MoauduKaoHHAs
W3MEHYUBOCTB, «KomOuHaTuBHAS W3MEHUYHUBOCTB, «Merio3y,
«OnnonoTBopeHuey, «l'eHeTnueckre 3a00eBaHus YeaoBeKkay, « Buabl MyTanuii».

Obopydosanue: xuBble U TepOapHbIE YK3EMIUISIPhl KOMHATHBIX PACTECHH,
pucyHku (poTtorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.



Ilpakmuueckoe 3anamue N7 «ccnenmoBaHue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. [locTpoeHue BapualMoOHHOTO psga U
BAPUALIMOHHOW KPUBON».

Tema 14. I'enemuka uenoesexa.

Kapuotun uyenoeka. MexayHapoaHas MnporpamMma HUCCIEAOBAaHHUS T'€HOMA
yejaoBeKa.  MeToabl  M3YYEeHMSI TEHETUKHA  YEJOBEKa: TIE€HEAJIOTHYECKHUM,
OJIM3HEIIOBBIH, IIUTOTCHETUYCCKHUM, MOMYJISIITUOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpeMeHHOE OTpeACIICHUE FeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIEC C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHble 3a00/ieBaHUs YelloBeKa. | eHHbIE M XpPOMOCOMHBIC
Oosie3HM dYenoBeka. bolle3HW ¢ HACIEICTBEHHON IPEApacIoOIOKEHHOCTHIO.
3HayeHWEe MEAMUIIMHCKOW T'€HETHUKH B MPEJOTBPAICHUM U JICUCHUU T'€HETUUYECKUX
3a0o0yieBaHUI 4YenmoBeka. MeauKo-reHeTHYecKoe KOHCYJbTupoBaHue. CTBOJIOBBIE
KieTku. [IoHSITHE «TE€HEeTUYECKOTo rpy3a». ITUUYECKHE ACHEKThl HCCIEIOBaHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['eHeTnyeckue (HakTOpbl MOBBIIIEHHOW YYBCTBUTEJIHHOCTH YEJIOBEKAa K
(U3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYsKaroleh cpeabl. [ eHeTnyeckas
MPEIPACTIONIOKEHHOCTD YETOBEKA K MAaTOJIOTUSIM.

Jlemoncmpayuu:

Tabmuiel u cxembl: «Kapuotun venoBeka», «MeToabl U3yUeHHs] TeHETUKHU
yeJIoBeKay, «I eHeTHnueckue 3a00JIEBaHUS YETIOBEKAY.

Tema 15. Cenexyusn opzanu3mos

JloMecTukanuss ¥ CEJNEKIUsA. 3apOXKJICHHE CEJICKIMU M JOMECTHKAIUU.
Yuyenne H.U. BaBunoBa o lleHTpax mTpOHUCXOXKIEHUS W  MHOTOOOpasws
KYJIbTYPHBIX pacTeHuil. Poib ceneknuu B CO3JaHMM COPTOB PACTEHHM U MOPOJ
#KUBOTHbIX. CopT, 1OpoAa, IITaMM. 3aKOH T'OMOJOTHYECKHX pSJAOB B
HacjieACTBeHHOM n3MeHunBocTy H.M. BaBuioBa, ero 3HadueHue JJjisl CEJICKIIMOHHON

padoTHL.
Meroasl cenekimoHHON paboThl. McKyccTBeHHBI OTOOp: MacCOBBIM U
WHIUBUTY AJIbHBIN. ramnel KOMOHWHAIIMOHHOMN CEJIEKIINH. HcneiTanue

npou3BoAUTENed 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OILEHKH
(dbeHoTUNa MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMoIbio aHanu3a JIHK.
HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ]  CEJICKIMOHHOW  paloThl.
PagnanOHHBIN U XUMUYECKUA MYTareHe3 Kak UCTOYHUK MyTalMi Y KyJIbTYPHBIX
dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS M METOJOB
pexomOuHanTHRIX JIHK 11t momydeHrs ncxoJHOTO MaTepuata Jijisl CEICKITUH.
[Tonyuyenue MOJUILIIOUOB. BrayTtpuBuaosas TUOpUIU3AIIHSL.
bnuskopoacTBeHHOEe — CcKpeniuBaHWe, Wi uMHOpuAuHT.  HeponactBeHHOe
CKpellMBaHue, win ayropuauHr. ['erepo3uc u ero mpuuunbl. Mcmnosib3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rubpuauzanus. [Ipeoponenue Oecrimoaus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHUSI CEICKIIUU PACTCHUHN U )KUBOTHBIX.



CoxpaHeHue U M3yYEeHHE F'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PAaCTCHUN U
WX JUKAX pOAWYEH IS CO3JaHWs  HOBBIX COPTOB HW  THOPHUIOB
CEIIbCKOXO3IMCTBEHHBIX KYJIBTYP.

Jlemoncmpayuu:

[TopTpersr: H.N. BaBuiios, N.B. MuuypuH, I'.JI. Kapnieuenko,
ILIL Jlykesinenko, b.JI. Actaypos, H. bopnoyr, JI.K. bensies.

Tabmuupr u  cxembl: «LleHTpbl NPOMCXOXKAEHHUS W  MHOrooOpasus
KYyJbTYPHBIX PAacTEHUW», «3aKOH TOMOJOTHMYECKUX PSJIOB B HACIEACTBEHHOU
U3MEHUMBOCTHY», «Metonel  cenmekuuun», «OtnanéHHas  ruOpuaAM3aIUs»,
«MyTtarenes».

Tema 16. Buomexnonozusa u cunmemuyueckan OUOI02UA.

OOBeKThI, UCHONB3yeMble B OHWOTEXHOJIOTUH, — KJIETOUHbIE U TKaHEBBIC
KYJbTYPBI, MUKpPOOPraHU3MBI, ux XapaKTEPHUCTHKA. TpanuuroHHas
OMOTeXHONOTHA:  XJIeOOMeueHHe, TMONYYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOAEnHe. Mukpoounonornyeckuid cuHTe3. OOBEKTBI MUKPOOHOIOTUYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€aKa, aMUHOKUCIOT U BUTAMUHOB.

Co3aHue TEXHOJIOTUM U MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIBIO MOJTYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUYaroIIuecs B MpUpoie OMOCUHTETHYECKUE MTYTH.

Kiterounas mnxenepus. MeTonbl KyJlbTypbl KIETOK U TKAHEH PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuau3anuss HU  COMATHYECKH
smOpuorenes3. Mcnonb3oBaHue TarionioB B CeNEKIMKU pacTeHui. MckyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTpYKIMSA SAMLEKIETOK W KIOHUPOBAaHUE IKUBOTHBIX.
Merton TpaHCIIIaHTALUHU IEpP KIETOK.

XpoOMOCOMHasi M TE€HHas HWHXeHepus. VICKyCCTBEHHBI CHUHTE3 TI€Ha |
KOHCTpyupoBanue pekomOuHanTHbix JIHK. JlocTikeHuss W mepCreKTUBBI
XPOMOCOMHOW M T€HHOW WHXEHEPUH. DKOJOTMYECKHME M 3THUYECKHE MPOOIEMbI
TE€HHOW WHXEHEPUH.

MenunuHckue ouotexnonoruu. [loctrenoMuas mudposas megununa. [THP-
JTUMarHocTuka. MeTaboJIOMHBIM aHalu3, TEHOLCHTPUYECKUM aHaldu3 MpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUS €r0o 370pOBbs. MCNoib30BaHHWE CTBOJIOBBIX
kiaeTok. TaprertHas Tepanus paka. 3D-OuounxkeHepuss uisi  pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEeW coueTaHWEM TEXHOJOTUM TPEXMEPHOro OMONMPHHTHHTa W ckaddonaunra
JUISL pELICHM 3a/1a4 [IEPCOHAIU3UPOBAHHON MEAULHBI.

Co3gaHue BEKTOPHBIX BAKIMH C LEJNbI0O OOecreyeHus: KOMOMHUPOBAHHOM
3amuTel OoT Bo3Oyaurteneid OPBH, ycraHOBiieHHWE MOJEKYISPHBIX MEXaHU3MOB
¢byukmonupoBanus PHK-cogepxamux BUpYCOB, BBI3BIBAIOLIMX OCOOO OMACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu.

Tabnuupl u cxembl: «Mcnonb30BaHre MUKPOOPTAHU3MOB B IMTPOMBIIUIEHHOM
pOU3BOACTBEY, «KileTouHas nHxeHepus», «I eHHast HUHKEHEPUs».

OkcKypeust «bHOTEXHOJIOTMST — Ba)KHEWINAas NPOU3BOJAUTEIbHAS CHUJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).



Tema 17. 3aposcoenue u pazeumue 3I601II0UUOHHBIX NPEOCMABICHUIL 6
ouonozuu.

OpomonmonHass Teopuss Y. Jlapsuna. IIpenmocbuikn  BO3HUMKHOBEHUS
napBuHHA3Ma. JKU3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.

JBwxyue cuiasl  dBodonuu - BUAoB  1mo Y. JlapBuHy  (BBICOKas
MHTEHCUBHOCTh PAa3MHOXKXEHUS OPTraHU3MOB, HACJIEACTBEHHAas W3MEHUYHMBOCTD,
O0opb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko teopuu sBoonuu (CTD). HeirpanbHas
teopust sBomtouuu. CoBpeMeHHas HBOJNIOIMOHHAS  OWoNorusi. 3HayeHUe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbBI MUpA.

Jlemoncmpayuu:

[Toptpersl:  Apuctotens, K. Jlunnedt, XK. Jlamapk, 3. Cenrt-Unep,
XK. KioBre, Y. lapun, C.C.YerBepuko, W.U. llImansraysen, JI. Xoinueiin,
J1.K. benses.

Tabmuupr u cxemsl: «Cucrema >xuBoil mnpupoasl (mo K. JIuHHEO)»,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBaHHUS
MPUCIIOCOOJIEHUI y pacTeHuil W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. JapBuna», «Haxonku Y. JapBuna», «Dopmbl 60pbObI
3a cyumectBoBanuey», «llopoabl romyoeit», «MHorooOpa3zue KyJbTypHBIX (opm
KarycThD», «[1opopl JOMalTHUX KUBOTHBIX», «CxemMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. dapBuny)», «CxemMa COOTHOLIEHUS JABWUXKYIIUX CHJI SBOJIOIUNY,
«OCHOBHBIE TOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLII.

Tema 18. Mukposeonwoyus u eé pe3yiomamel.

[Tonmynsius kak 3jeMeHTapHasi eAMHuIa 3BOIOIUA. COBPEMEHHBIE METO/IbI
OLIGHKH TE€HETHYECKOrOo pPa3HooOpas3us M CTPYKTypbl mHomyssiiuid. V3meHeHue
reHo)oHJa TOMyJSIUMU KakK 3JEMEHTAapHOE HBOJIOLIMOHHOE SIBJIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus Jxx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (JABUKYIIME CHUJIbI) SBOJIONUU. MyTalmoOHHBIN
npouecc. KomOunaTtuBHas wu3MeHuuBOCTh. Jlpelid reHOB — ciydaiiHble
HEHAINpaBJICHHbIE M3MEHEHMs] 4YacToT aeiedl B nomyjsauuax. Oddexr
OCHOBATeEJIS. Murpanumu. N3onsuus MOMYJISUMA: reorpaduueckas
(mpocTpaHcTBeHHAs ), Onoornyeckas (penpoyKTUBHAS).

EctectBenHnbiii orO0p — Hampaistomuid (aktop sBomtonuud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHA, CTAOWIM3UPYIOIMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBONIOIUS COIUATHLHOTO
MOBEJICHUS YKUBOTHBIX.

[TprcnocoO0NeHHOCT  OPraHM3MOB  KakK  pe3yibTaT  MHKPOAIBOIIOLHUU.
Bo3HuKkHOBEHHE  MpUCIOCOOJIEHUWH y  opranuzMoB.  Apomopdo3bl U
uanoanantauuu. IIpumepsl npucnocodseHnid y opranu3mMoB: MOp(OIOru4ecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckrue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u crTpykrypa. BumgooOpa3zoBaHue Kak pe3yJsbTar
MUKpodBotoIK. M3omsauus — kirodeBoil ¢akrop BumooOpazoBanus. [lytu wu



CIIOCOOBI BHJI000pa30BaHUS: ajuIonaTpuyYecKoe (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIONAM3aIKs,
rubpuan3anus). JJIMTeTsHOCTh BOJIOMMOHHBIX MTPOTIECCOB.

Mexanu3mbl (HOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons 9BOMIOLMOHHON OWoNOrMM B pa3pabOTKE HAayYHBIX METOJ/IOB
coxpaHeHusi 6mopazHooOpaszusi. MUKPOIBOJIOIUS U KOIBOJIOIUS MMapa3UTOB U UX
x035ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYMBOCTU K aHTUOMOTHUKAM U CIOCOOBI
O0pBLOBI C HEM.

Jlemoncmpayuu:

[Toptpetsl: C.C. UeTBepukos, J. Maiip.

Tabmuiel U cxeMbl: «MyTarmoHHass W3MEHYUBOCTHY, «llomymnsmmonHas
CTpYKTypa Buaa», «Cxema MposiBiIeHHs 3akoHa Xapau—BaitnOepra», «/[Bmwxyrime
CWJIBI DBOJIIOIIUNY, «DKOJIOTHYECKasT U3OJSAIUS MOMYJISIUA CeBAaHCKON (openny,
«l'eorpadmueckass WM3ONSIUS  JTUCTBEHHUIIBI CHOMPCKOM W JIMCTBEHHUIIBI
naypckoity, «[lomyasiiiuoOHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U XXepTB», «Cxema
JEHCTBUSL E€CTECTBEHHOTo o0TOopa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpualibHbIA MenaHu3M», «/KuBble uckonaembie», «llokpoBuTEnbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaaronias OKpacka YKUBOTHBIXY,
«Duznonornueckue agantanuny, «lIpucnoco0IeHHOCT, OpPraHu3MoB M €€
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Bunbl-nBoiHukm», «CTpykTypa BHAA B
npupozae», «CrnocoObl BUA00Opa3oBaHus», «l'eorpaduueckoe BUaA000pa3oBaHME
TpEX BUIOB JAHMABIIICH», «DKOJIOTMYECKOE BHUI000pa30BaHUE BHJIOB CHHHUID,
«ITomumuousl pactenuit», «KamycrHo-penednsiii ruopu.

Obopyoosanue: repbapun pacTEHUM, KOJUICKIIMH HACEKOMBIX, Yydesa TTHI]
U 3Bepell ¢ MpuUMepamMu pPa3IUYHBIX MPUCIIOCOOJICHUMN, Yydelia MTUIl U 3BEpeu
pa3HBIX BHJOB, TepOapuu pacTeHUN ONWU3KUX BHUJIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

Ilpakmuueckoe  3awamue  Ne§.  CpaBHUTENbHAs  XapaKTEPUCTUKA
€CTECTBEHHOI'0 M UICKYCCTBEHHOT'O 0TOOpA.

Ilpakmuueckoe 3amsmue Ne9. IlpucnocoOneHuss OpraHU3MOB U HUX
OTHOCHUTENbHAS 1[E1€CO00PA3HOCTb.

IIpakmuueckoe 3anamue Nel0. BoigBienue apomop}o30B 1 uanoaganTanui
y PAaCTEHUM U KUBOTHBIX

Tema 19. Makposeontoyus u eé pezyipmamol.

Meronbl HM3ydeHHs MakKpo3BOJIONUHU. [lajneoHTOonormyeckue MeTOo.bl
u3ydyeHus oHBomouuu. Ilepexomnsie ¢GopmMbl U (QUIOTEHETUYECKHE  PsiIbl
OpraHU3MOB.

buoreorpadudeckue meroapl uzydeHus sBonmoonuu. CpaBHeHHE (IOPHI U
(ayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emnu. Bunubl-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIbHO-MOP(OIOTHYECKUE METOABI U3YUYEHUs
BONMIOIMU. ['eHeTHueckrue MeXaHU3Mbl 3BOJIOLMHM OHTOT€HEe3a M IOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPraHbI.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXUMUYECKHEe W  MaTeMaTHYEeCKHE  METOJbl  M3Y4YEHUS  DOBOJIOIUU.
['omonornunasie TeHbl. COBpEMEHHBIE METOABI MOCTPOCHUS (UIOTEHETUYCCKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUX U SBOJIFOLIUSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBuiia) 3BoOJONNU. HeoOpaTuMOoCTh SBOTIONHH.
AnanTtuBHas paguanus. HepaBHOMEPHOCTh TEMITOB SBOJIIOLUH.

Jlemoncmpayuu:

[Toptpetsl: K.M. bap, A.O. KoBanesckuii, @. Mrosep, 3. I 'ekkenb.

Tabnuupl u cxembl: «DuUOreHeTUUECKUI Psijl JIOMAAn», «APXEONTEPUKCH,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «Punmoputh»y,  «CemMeHHBIE
nanopoTHUKW», «buoreorpapuueckue 30HB 3emin», «Jlpeli KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaguu SMOPHUOHAIIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTHYHbIE OpraHbl», «PyIuMeEHTHD,
«ATaBU3MB)Y, «XPOMOCOMHBIE HAOOpHI YEIOBEKAa M IIWMIIaH3e», «l JIaBHBIC
HaIpPaBJIECHUS 3BOJIOLUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJIOLIANY.

Obopydosanue.: KOJIIEKIUU, TepOapuu, MYJSKU HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUUHBIX, AHAJIOTUYHBIX, PYyJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIUHA HACEKOMBIX.

IIpaxmuueckoe 3anamue Nel(. Pemenne 3anau

Tema 20. IIpoucxoincoenue u pazgumue Hcu3Hu Ha 3eme.

HayuHbple rumore3bl NpPOUCXOXKIEHUS KU3HUM Ha 3emue. AOHOreHe3 WU
na”crnepMmusi. JloHayuHble MPEJCTABICHUS O 3aPOKICHUM KU3HHU (KpPEeallMoOHU3M).
I'unore3a MOCTOSIHHOTO CaMO3apOXKICHHS )KM3HU U €€ ONPOBEPKEHHUE OIbITAMHU
®. Pequ, JI. Cnamnanuanu,  JI. [lactepa.  IIpoumcxoxneHue — KU3HU U
acTpOOHOJIOTHS.

OCHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [ImanerapHas
(reosoruueckas) JBOJIOIHUA. XHUMHYECKas DJBOTIONUA. AOHOTEHHBIM CHHTE3
OpraHnyeckux BeniecTs u3 Heopranudeckux. Omneir C. Muwutepa u I'. HOpnm.
Oo6pa3oBanue noiuMepoB U3 MoHoMepoB. KoanepBaTHas runore3a A.M. OnapuHna,
runore3a nepBuyHoro OynboHa /J[. XonjgeliHa, TeHeTHYECKass TUIOTe3a
I'. Ménnepa. Pu6o3umbl (T.UYek) u runoreza «vmupa PHK» V. T'unbGepra.
®opmupoBaHue MEMOpaH U BOSHUKHOBEHUE TIPOTOKJIETKH.

Hcropusa 3emnu u Meroasl €€ wu3ydeHHs. Vckomaemble OpraHUYecKue
ocraTku. ['eoxponosoruss u e€ wMeronapl. OTHOCUTENbHAass U aOCONIOTHAsS
reOXpOHOJIOrUs. I'€0XpoHOIOrHYecKast Kajia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

HavanpHble 3Tanmbl OpraHUYecKOW 3BOTOUUM. [lOsBICHWME H 3BOITIONUS
NEPBBIX KJIETOK. DBOJIOLUS MeTabonn3Ma. BO3HMKHOBEHHE TEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIEHKH KaK aHAJIOT MEpPBbIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokaproTsl 1 5yKapuOTHI.

[Tpoucxoxenue AYKapHoT (cumOuoreHes). DBOJIOLUOHHOE
MPOUCXOXKJIEHHE BHUPYCOB. I[IpOMCXOXKIEHWE MHOTOKIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIIOIMHU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(ho3bl
pactenui. Bwixon pacrtenuid Ha cymy. IlosBiieHME CHOPOBBIX PACTEHUM U



3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue [BETKOBBIX
pacTEHUM.

OCHOBHBIEC 3Tambl HBOJNIONUU KUBOTHOrO mupa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. BeHackas ¢gayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBble XOp/10BbIE KUBOTHBIE. JKM3HL B BOAE. DBOJIOLMUS MTO3BOHOYHBIX.
[Ipoucxoxnenre amubuii u pentwinil. [IpoucxoxaeHrue MICKONUTAOMINX U
ntuil. [lpunnun kirodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM W NEPUOJAM: apXEW, IPOTEPO30H,
najgeo3ou, Me3030M, KaifHo3oi. OOmias  XapakTepucTuKa  KiIumara W
rEOJIOTUYECKUX IpoueccoB. IlosBiaeHne W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yClIOBUS U BIUSHUE HA Ta30BbIM cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSL — 3KOJOTHUYECKUE KPU3UCHI ITpouuioro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6mopasHoOOpas3us Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudyeckoro mupa. IIpuHuunel kinaccupukanun
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE TPYNITBI OPTAHU3MOB.

Jlemoncmpayuu:

[Toptpersr: ®. Peau, JI. Cnamnanuanu, JI. Ilactrep, W.M. Me4yHUKOB,
A.W. Onapumn, /. Xongein, I'. Ménnep, C. Muuiep, I'. FOpu.

Ta6muie u cxembl: «Cxema onbiTa @. Pequy, «Cxema onsbita JI. [Tactepa no
U3YUYEHUIO CaMO3apoKJIeHHs Ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpu»,
«JTanbl  HEOPraHWYECKOW  HJBOMIOUUM»,  «['€oXpoHOJIOrMYecKas  IIKajiay,
«HauanpHble dTanbl OpraHUYecKor HBONMIOIUNY, «Cxema o0pa3oBaHUS dyKapUOT
nyTéM cumoOnoreHeza», «Cucrema KuUBOM npupoab», «CTpoeHue BUPYCAY,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIECTOYHBIE BOIOPOCIINY,
«MHuorokierounsie  Bopopocinn», «Mxwm», «llanoporHukm», «lonocemMeHHbIE
pacteHusn», «Opranbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocTteiimme», «KuedHonoiocTHbIEY,
«IInockue YepBUY, «YneHucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItnney», «Miekonuraromuey, «Pa3Butne KU3HU B
apXxeuckou spey, «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN Ipe», «Pa3BuTne KU3HU B
[1aJIC030MCKOU 3pe», «Pa3BuTue )XU3HU B ME3030UCKOU 3pe», «Pa3BuTue XU3HU B
KaitHO301CKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

Obopyoosanue: Tepbapuu pacTEHUW Pa3TUYHBIX OT/AENOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIE IPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUJIEKIUU
WIJIOKOXKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyuesia IITUI] WU 3BEpEw,
KOJUICKIIUM OKAMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJIKH OPraHHUYEeCKHUX
OCTaTKOB OPraHU3MOB.

Buptyanbnas nabopatopnas padora «MojenupoBaHue OmnbIToB Musuiepa—
Opu 1o wu3yueHuro aOUOrE€HHOTO CHHTE3a OPraHWYECKUX COCJAUHEHUN B
NEepBUYHOM aTMochepey.

Ilpakmuueckoe 3anamue Nel2. AHanu3 W OIEHKA PAa3JIMYHBIX THUIIOTE3
BO3HUKHOBEHUS KM3HU Ha 3eMJie



Tema 21. Ilpoucxoosicoenue uenoeeka — aHmMpono2eHes.

Paznensl 1 3a7aun aHTPONOIOTHU. METO/1bl aHTPOTOJIOTHH.

CraHOBJICHHE TIPEACTABICHUN O MPOUCXOXKICHUU YeJOBeKa. Penurnosnbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTtBo 4yenoBeka C  KMBOTHBIMU. (CHCTEMAaTHUECKOE IOJIOXKEHUE
yesioBeka. CBHUJIIETEIbCTBA CXOJICTBA YEJIOBEKAa C KUBOTHBIMH: CpPAaBHUTEIIbHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0r0-OMOXUMUYECKHE,
noBesieHueckre. OTIMYMs YeJIOBeKa OT KMBOTHBIX. [IpAMOX0KICHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOM
CUCTEMBL.

JBrxymue cuiibl (hakTopbl) aHTPOTIOTEHE3a: OMOJIOTUYECKUE, COIUATIbHBIE.
CooTHolleHHEe OMOTOTUYECKUX U COIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaJWM aHTpororeHe3a. PanHue uenoBexkooOpa3Hble 00E3bSHbI
(TIPOKOHCYJIBI) ¥ pAaHHUE MTOHTHJIBI — OOIIHME MPEJKUA YETOBEKOOOPA3HBIX 00E3bsIH U
Moed. ABCTPAJIONUTEKU — ABYHOTHE IPEAKH JIIOACH. UeloBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OpyAuM TpyAa. YemoBeK MPpSMOXOAAIIMN U MEPBBIM BBIXOX JIFOACH
3a mnpenensl  Adpuku. YenmoBek reimenbOeprckuit  — oOmUNA  TpeaoK
HEaHJEPTAILCKOr0 YeJIOBEKAa M YEJIOBEeKa pa3yMHOro. YenoBeK HeaHAepTadbCKH
KaK BHJ JIIOJIEW XOJIOJHOTO KiMMara. YeloBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKUW 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMu  AQpuku.
[TameoreneTrka U NajaeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4YelioBeka. EcrecTBeHHBIN 0TOOp B MOMYJIAIMSIX
yesioBeka. MyTalMoHHBIN Tiporiecc U nonaumopduszm. [lomynsiroHHBIE BOJIHBI,
npeid reHoB, murpanus U «3G(PeKT ocHOBATENN» B MOMYJISIHIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pacel. llonarue o pace. bonpmme pacel: eBporieonaHas
(eBpaswmiickasi),  aBCTpajo-HErpougHas  (PKBaTOpuaibHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceileHuss 4YeloBeKa MO IUIaHEeTe.
EnuncTBo  4yenmoBeweckux — pac. HaydHas  HECOCTOSATENBHOCTh — pacHu3Ma.
[IpucnocoONIeHHOCTh YeIoBEKa K pa3HbIM YCJIOBHUSIM OKpYXKArOIIEH Cpepbl.
Bnusnue reorpaduueckoit cpeapl u Apelida reHOB Ha Mop(doioruio U
(U3HOIOTHIO YeIOBEKa.

MexaucuuiuiiHapHble  METoJbl B (u3udeckod  (OMOJIOTHYECKOM)
AQHTPOMOJIOTHMHM.  ODBOJIOLMOHHAS  AHTPOINOJOTHS U MAaJ€0aHTPONOJIOTHS
YEJIOBEUYECKUX MOMYJISIUA. bruoconuanbHble MCCIEN0BaHUS MPUPOJIbI YEIOBEKA.
HccnenoBanre K03BOONMH OMOJIOTHYECKOTO M COIMAIBLHOTO B YEJIOBEKE.

Jlemoncmpayuu:

[Toprpetsr: Y. lapBun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.

Tabmuibl 1 cxembl: « MeTobl aHTPOIOIOTHIY, «[ 0JTOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb», «CKENeT 4YeloBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbD, «JIBUXKYIIIUE CUITBI aHTPOTIOTEHE3a», « IBOJIOIIMOHHOE
IPEBO  YEJOBEKa», «ABCTpalionuTek», «YemoBek  yMenbslid», «YenmoBek
npsaMoxoAsauiny, «JlenucoBckuii uenoek» «Heanaepranbup»y, « KpoMmaHbOHIBD,
«IIpenku yenoBeka», «ITambl BOJIOLUHN YEIOBEKa», «Packl UemoBekay.



Obopyoosanue: MyISHKHM  OKAMEHEIIOCTEH, MPEIMETOB MaTepualbHOM
KyJbTYphl ~TPEAKOB 4YEJNOBEKa, penponaykiuu (dororpaduu) KapTuH C
MU(DOTOTHIECKUMH W OHONEHCKUMH CIOKETaMH TPOMCXOXKICHHSI UEJIOBEKa,
(doTorpaduu HaxoI0K HCKOMAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YEI0BEKa, MOJEIIb
yeperna 4YeJoBEeKa W uepena IIMMIIaH3€, MOJIeNb KUCTH YeJIOBEKa U KHUCTHU
IMMIIaH3€, MOJEINIA TOpCca MPEAKOB YeIOBEKa.

Ilpakxmuueckoe 3anamue Nel3. VIzyuenrue ocOOEHHOCTEN CTPOCHUS CKelleTa
YeJI0BEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM.

Tema 22. Jxonocusa — HAyKa 0 63AUMOOMIHOUIEHUAX OP2AHU3IMOE U
HAOOP2AHUBMEHHBIX CUCEM C OKpYMcarouieil cpeooil.

3apoxxaeHne u pa3BuTue dkojoruu B Tpyaax A. I'ymGonpara, K.®. Pynbe,
H.A. CeBeprioBa, 3. I'ekkensa, A. Tencnau, B.H. CykauéBa. Paznmensl u 3amauu
sKoJ0Tuu. CBSI3b 3KOJIOTHU C APYTUMU HayKaMHU.

Mertonpr 3konorun. [loneBbie HaOMIOMEHUA. DKCHEPUMEHTHI B JKOJOTHU:
NpUPOAHBIE W JlabopaTopHble. MoOJenupoBaHWE B 3KOJOTMH. MOHUTOPUHT
OKpY>Karoleh cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00AJIbHBIM.

3HAYEHHE DOKOJOTMYECKHX 3HAHUM JUIi  4YeJIOBEKAa. JKOJOTMYECKOE
MHPOBO33PEHME KAK OCHOBA CBA3ECH 4YeJoBEYECTBA C Ipupoaoil. GopMupoBaHue
AKOJIOTUYECKOU KYJIbTYPbl U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

Jlemoncmpayuu:

[Moptpetsi:  A. 'ymbonbnar, K.®.Pynse, H.A. CeseproB, 3. I'ekkenb,
A. Tencnu, B.H. Cykaués.

Tabmuipel 1 cxembl: «Pa3genbl 3Kojorun», «MeToasl sKonorum», «Cxema
MOHHUTOPHUHTA OKPY>KAIOLIEN CPEIbD.

Tema 23. Opeanusmel u cpeda ooumanus.

DKoJiornyeckre (pakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusA. Knaccupukanus
HKOJIOTHYECKUX (DAKTOPOB: A0MOTHUECKUE, OMOTHYECKHE, aHTpOIOreHHble. O0ume
3aKOHOMEpPHOCTH JAEHCTBUSL dKojornyeckux (akropos. [IpaBuno muHHMyMma
(K. llImpenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (aktopel. CBer Kak sKkonorudeckuit Qaxrop. [eicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poOJib CBETa.
doTonepruoan3M.

Temneparypa kak skojoruueckuii ¢aktop. JleiicTBue TemmepaTypbl Ha
opranu3Mbl. [loMiKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skosiormueckuil ¢akrop. IlpucnocobnenHus pacteHuil K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHH MO OTHONIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJAHAs, HAa3€MHO-BO3JAYyIIHAs, MOYBEHHAs,
rIlyOMHHAasT  MOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  Du3uko-xuMuveckKue



0COOEHHOCTH cpell oOuTaHusi opraHu3mMoB. [IpucnocoOneHuss OpraHu3MoB K
KU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue um BHyTpeHHHE puUTMbL. CyTOYHBIE U
roguyHbie puUTMbL. [IprcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HHU.

Kuznennsle ¢Qopmbl opraHu3moB. lloHsTHe o JKHU3HEHHOW dopme.
KuzneHnnoie POpMBI paCTEHUMN: IepEBbs, KYCTApHUKHU, KYCTApHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUJIPOOHOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue (bakTopHI. Bunel OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CuMON03 u ero ¢opmsl. [lapasutusm, koomneparus,
MyTyaliu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). HeTpoduueckue
B3auMonelcTBus  (Tommueckue, (Qopuueckue, (pabpuyeckue).  3HAUCHHE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHHS OPTraHU3MOB B Cpee
oburtanus. [IpuHIIUTT KOHKYPEHTHOTO HCKIIOYCHHUSI.

Jlemoncmpayuu:

Tabmuupl U cxembl: «Okojornyeckue (axtopb», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHE TPYIIIIBI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», « TerioKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIC», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl 0OWTaHUS OpraHu3MOBY», «bHOJOTHYECKHE pPUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHBIE  (QOPMBI  KUBOTHBIXY,
«IKOCHCTEMA IIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu
NUTaHUus», «XuiHudectBoy, «llapasutmsamy», «KonkypeHuus», «CumMOno3y,
«KommeHcanuzmy.

Obopyoosanue: TepOdapuyl PACTCHHH M XKUBOTHBIX, IPHUCIIOCOOJICHHBIX K
BIIUSHUIO PA3JUYHBIX OKOJOTUYECKUX (PAKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIIOOMBEHIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIIMH TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelsia MTULl U 3BEpei, repOapuu
pacTeHui, OTHOCSIIMXCA K TUrpoputam, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHUsl JaHHBIX TPYII, KOJUICKIIMU >KMBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repObapu M KOJUICKIIMM PACTCHUH M JKUBOTHBIX, OOJQJaloIIMX dYepTaMu
PUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKM3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN U YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

Tema 24. Ikonocusn 6uooe u nonyaayuil.

DKOJIOTUYECKUE  XapPaKTEePUCTHKW  momyisiiuu.  [lomynsimus — kak
Ounonornyeckas cucreMa. Pob HEOTHOPOTHOCTH Cpelibl, (pr3ndecKkux 6aphepoB H
0COOEHHOCTEHW OMOJIOTHH BUAOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJsiiuid. OCHOBHBIE TIOKA3aTeIW TOMYJISIUU: YHUCICHHOCTh, IIJIOTHOCTD,
BO3pacTHass W TIOJIOBas CTPYKTypa, pOXKAaeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPAITHS.

DKoJjioruyeckasl CTpykTypa mnomyisnud. OIeHKa YUCISHHOCTH TOMYJISAIINH.
JluHaMuKa TONYJISAIUA U €€ Peryysanus. buoTwueckuii MOTEHIHMAT TOIMYJISAIUH.



MopenupoBanue JTUHAMUKHU NONyIsAuud. Kpusbie pocTa YMCIEHHOCTH NOIYJIALUY.
KpuBbie BbDKMBaHMs. Perynsiuss 4YMCICHHOCTH MOMYJSIUil: poiib (aKTOpOB,
3aBUCSIINX U HE 3aBUCSIIMX OT INIOTHOCTU. DKOJIOTHUECKHE CTPATErMH BUAOB (I- U
K-cTparerun).

[Tonsitue 00 3kosornueckoi Huime Buaa. MecrooOuranue. MHoOromepHas
MoJenb dKoaornyecko Humu JI.M. XaryuncoHna. Pa3zMepsl 9KOJI0IrMYECKON HUILIU.
IToTeHuMaNbHAsA U peaTM30BAHHAS HUILIU.

Bua xak cucrema nomyisauuil. Apeansl BUAOB. BHUIBI M HUX KHU3HEHHBIE
CTpaTernuu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI M MHIpPalUil >KUBOTHBIX. buHonornueckue
MHBAa3UM YyKEPOIHBIX BUJIOB.

JlemoHCTpanuu:

[Toptper: .M. XaTunHCOH.

Tabmumbsl W cxembl: «OKOJIOTMUECKHE XapaKTEPUCTHKU OIS,
«IIpocTpancTBeHHass  cTpykTypa  nonmyysiqum», «Bo3pacTHble  nmMpaMubl
nonyysiqun», «CKOpOCTh — 3aceleHusi IOBEPXHOCTH  3eMIM  Pa3InYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humu .M. Xatunnconay.

Obopyodosanue. TepOapuu pacTEHUN, KOJIJIEKIIMU KUBOTHBIX.

Tema 25. Ikonozusn coodbuwecme. Ixonozuueckue cucmemol.

CooOmiectBa opranu3moB. buoneHos u ero crpykrypa. CBs3U MEXIy
OpraHu3MaMH B OHOIIEHO3E.

Oxocuctema Kak oTkpbiTas cuctema (A.Jl. Tencnun). @OyHKIMOHATIBHBIC
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue 1enu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wikl B 3KOcUcTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeldu  dAKocUCTeMbl. buomacca u  mOpoayKIMs.
DKOJIOTHYECKHUE MTUPaMUIbI UUCeIl, OMOMACChl U SHEPTUH.

HampaBiieHHble ~ 3aKOHOMEPHBIE CMEHBI  COOOIECTB —  CYKIIECCHUH.
[lepBuuHble U BTOPUYHBIE CYKIIECCUM W WX MPUYUHBL. AHTPOIOrEeHHBIE
BO3JICUCTBUA Ha cykieccuu. KimmakcHoe cooOmiectBo. buopasHooOpasue u
MOJIHOTa KPYTrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbIE SKOCUCTEMBI.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. Arpo3kocucteMa. ArpoiueHo3. Paznuuus
MEKly aHTPOIIOTEHHBIMH U MIPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas
bnopa u dayna. CuHaHTpomm3aiusi TOpOJACKoW QayHbl. buomormdeckoe wu
XO3STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aUMOJIEHCTBUII OPraHU3MOB
B 3kocucTeMax. [lepeHoc sHEepruu M BEIIECTB MEXK]y CMEKHBIMH 3KOCHUCTEMAMHU.
VY cToHuuBOCTh OPraHU3MOB, MOMYJISAIMI U 9KOCUCTEM B YCIIOBHUSIX €CTECTBEHHBIX U
AHTPONOTEHHBIX BO3ICHCTBUM.

MeTo0/10J10THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCUCTEM.

Jlemoncmpayuu:



[Toptpet: A.Jl. Tencnu.

Tabmumst  u cxembl:  «CTpykTypa  OuomeHo3a»,  «DKocuctema
IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jeca», «DyHKIMOHATLHbBIE
IPYIIbl OPTaHU3MOB B 3KOCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEY,
«llenu nutanus (macTOUIHAS, IETPUTHAS)», «IKOJIOTHUECKAs MUpAMUIA YUCEID»,
«OKonoruyeckas nupamuyia OMOMacchDy, «IKOJOTHYECKAsl MUpamMuaa SHEPTUn»,
«O0pazoBanue 6osoTay, «llepBuunas cykueccus», «BoccTaHoBieHue eca mnocie
noxapa», «JKocucTemMa 03epa», «ArpoleHos», «KpyroBopoT BelecTB M MOTOK
AHEPrUU B arporeHos3er, «[Ipumepsl ypOosaKkocucTem.

Obopyoosanue: TepOapuu pacTeHUM, KOJJIEKIIMK HACEKOMBIX, Yydesa MTHUI]
U 3Bepell, repOapuu KyJbTYpPHBIX U JAUKOPACTYIIMX PACTCHHM, aKBapUyM Kak
MOJIEJIb SKOCUCTEMBI.

Ilpakmuueckoe 3ansmue Nel4. CocTaBieHUE CXeM INEpPEHOCA BEIIECTBA U
SHEPI'UM B SKOCUCTEMAX .

Ilpaxmuueckoe 3ansmue Nel5. PemieHne 3Kk010rn4eckux 3a1ad.

DKCKypeusi «IDKCKypcus B arpo’KoCUCTeMy (Ha MOJ€ WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 26. Buocghepa — znovanvnasn skocucmema.

buocdepa — obOmieruianerapHas 00o0jouka 3eMiIM, TJ€ CYIIECTBYET WU
CyllleCTBOBaJIa XKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpynax 3. 3rocca.
VYuenue B.U. Bepuanckoro o 6uocdepe. Ob6nactu 6mocheps u e€ cocrar. Kupoe
BelecTBO Onocdephl U ero PyHKIIUH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodbeHHocTH 6uochepsl Kak
rI100abHON dKoCcHCTeMBI. JJuHaMuueckoe paBHOBecue B buochepe. KpyroBoporsr
BEILIECTB U OMOT€OXMMHUYECKUE LMKJIBI (YIJiepoa, a30Ta). PUTMUYHOCTH SIBICHUI
B Onocdepe.

3oHansHOCTh OWOcheprl. [lorsitne o Ouome. OCHOBHBIE OMOMBI CYIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIAHHbIC U IUPOKOJIMCTBEHHBIE JIECa, CTEIH, CABAHHBI,
MyCThIHU, TPOMUYECKUE JIECa, BLICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBIHN
MUp OMOMOB CYIIIH.

CtpykTypa ¥ (PYHKIIUS )KUBBIX CHUCTEM, OLICHKA UX PECYpPCHOr0 MOTEHIIMaIa
1 6uochepHbIX QYyHKIHIMA.

Jlemoncmpayuu:

[Toptpetsl: B.W. Bepnanckuii, 3. 3rocc.

Tabnuupr u cxemol: «['eochepsr 3eminy», «KpyroBopoT a3ora B MpUPOIE,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor Kuciopoga B HPUPOIE»,
«KpyroBopoT Boawl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Kinumarnueckue
nosica 3emnny», «Tynnpay, «Taitray, «Cmemanunsiii necy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuii gecy.

Obopydosanue: repbapur pacTEHUUA pa3HbIX OMOMOB, KOJUIEKIIMHU
KUBOTHBIX.

Tema 27. Yenosek u okpysxycarowasn cpeoa.

DKOJIOTHYECKHE KpPHU3UChl M UX TpUYuHBL. Bo3zaeiicTBue dYenoBeka Ha
ouocepy. 3arpszHeHuwe BO3IyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE



BoAHOW cpenbl. OxpaHa BOJIHBIX pecypcoB. Pazpymenne nouBbl. OxpaHa
ITOYBEHHBIX peCypCcoOB. MI3MeHeHne KiInMara.

AHTpONOreHHOE BO3/IEHCTBHE HA PACTUTEIBHBIN U KUBOTHBIA Mup. OxpaHa
PACTUTENBHOIO M UBOTHOrO MHpa. OCHOBHBIE MPUHUUIIBI OXpaHbl MPHUPOJBIL.
Kpacabsie kHuru. Ocobo oxpansembie npupognbie Tepputopun (OOIIT).
borannyeckue caapl U 300JI0TMYECKUE TAPKU.

OCHOBHBIE MPHUHIUIBI YCTOWYUBOTO PAa3BUTHUSL YEIOBEYECTBA U MPHUPOIBI.
PanvonanbHO€  MPUPOJONONB30BAHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emun. OOIIME 3aKOHOMEPHOCTH TJI00aIbHBIX 3SKOJOTUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIE MOCIEACTBUS.

Pa3zBuTHe METONOB MOHHMTOPHMHIa pPAa3BUTUS OMACHBIX TEXHOTEHHBIX
IIPOLIECCOB.

Jlemoncmpayuu:

Tabmuubr w  cxembl: «3arps3HeHue  atMochepwl», «3arpsi3HEHHe
runpochepsr», «3arps3HeHue mouBb, «llapHukoBBIT 3pdexT», «Ocobo
OXpaHsieMble PUPOIHBIE TEPPUTOPUNY, «MOAENN YyIPABISIEMOTO MUPAY.

Obopyodosanue: dhotorpaduu oxpaHsieMbIX pacTeHU U KUBOTHBIX KpacHoii
kHuru Poccutickont @enepanuu, KpacHol KHUTH peruoHa.



4. TemaTn4yeckoe IVIAHMPOBAHNE, B TOM 4YHCJIE C y4eTOM padoydeil MPOrpaMMbl BOCIIUTAHMS € YKA3aHUEM KOJIHYeCTBA
4acoB, 0TBOAUMbIX Ha OCBOEHHE KAXK/10il TeMbl Y4eOHOro npeamera «buosorusy

Ne Tema 3ansaTHA Komu | B ToM yncine JIM4HOCTHBIE PE3YJILTATHI
.11 yects | YP | II3 CP
0
4acoB
Tema 1. buosorusi kKak Hayka 1 1
l. Beenenune. MucTpykTax. BXoQHOW KOHTPOJIb. | 1 JIP 2.1, JIP 8.1- 8.6,
JIP 8.8-8.9, JIP 6.3
Tema 2. JKuBble cMCTEMBI M X U3yYeHHUE 1 1
CBOMCTBA )KMBBIX CUCTEM. Y POBHHM OpraHU3allMH KHBOTO 1 1 JIP 4.1 —4.3, JIP 8- 8.9
Tema 3. Buono2usa knemku. 2 2
2. Knerounas Teopus 2 2 JIP 4
Tema 4. Xumuueckasa opeanuzayus Kiemku 4 4
3. MoneKyJispHbIe OCHOBBI KU3HHU. 2 2 JP5.1-5.3
4, Koncynpranus no temam 2,3,4 2
Tema 5. Cmpoenue u ghynkyuu Kiemxu. 4 2 2
5. Crpoenre U QyHKIUH KICTKH 2 2 JP5.1-53
6. [13 Nel. CpaBHeHHE CTpOCHHSI KJIIETOK pacTeHuil, rpu0oB M OaKTepHii 2 2
Tema 6. Qomen geugecme u npespauienue IHePZUU 6 Kiemke. 6 2 4
7. ACCUMUJIALINS U TUCCUMUIISIINS 2 2 JIP5.1-53
8. I13 Ne2. CpaBHeH#ue nporieccoB (HOTOCHHTE3a U XEMOCHHTE3a 2 2 JIP 6.1- 6.4
9. I13 Ne3. CpaBHeHHE NPOIECCOB OPOKEHUS U AbIXAHUS 2 2
Tema 7. Hacneocmeennaa ungpopmayun u peanusayus eé 6 Kiemke 4 2 2
10. | buocunTtes 6enka 2 2 JP5.1-53
11. | I3 Ne4. Pemienue aneMeHTapHBIX 3a7a4u IO MOJIEKYJISIPHOM Onosioruu 2 2 P &.1-8.9
Tema 8. Kuznennwtii yuxn xnemxu 4 2
12. | II3 No5. CpaBHEHHE IPOILIECCOB MUTO3a U Mel03a 2 2 JIP 8.1 — 8.9




13. KoHcynpTanus no remam 5-8 2
Tema 9. Cmpoenue u oynkyuu opzanu3mos 1 1
14. | Opranusm Kak eIMHOE LIEJI0e | 1 JIP 8.1 -8.9
Tema 10. Pazmnoscenue u pazeumue op2anu3mos 3 1
. DopMbl pa3MHOKEHUSI OPIraHU3MOB 1 1 JIP3.5,JIP5.1-5.3
15. CP Nel. Onrorenes. Craauu 3MOpHOTeHE3a )KHBOTHBIX 2 JIP 6.1- 6.4
Tema 11. I'enemuka — Hayka 0 HAC1E0CMEEHHOCMU U U3MeEHYUGOCHU | 2 2
Op2aHU3MOG.
16 OCHOBHBIE TIOHSITHSI TCHETHUKH. 2 2 JIP 8.1 — 8.9
Tema 12. 3axonomepnocmu HAC1e0CMEEHHOCMU 6 2 2
17. 3akoHrsl Mennena. 'edeTnka mosa 2 2 JIP 3.5
18. | I13 No6. Penienne reHeTUYECKHX 3a/1a4 2 2 JP5.1-53
19. CP No2. CocTaBiieHHE POJIOCIOBHOMN 2 JIP 6.1- 6.4, JIP 8.1 — 8.9
Tema 13. 3akonomeprnocmu uzmenyugocmu 10 4 2
20. | I'enernyeckue 3aKOHOMEPHOCTH U3MEHYMBOCTH. MyTanuu 2 2 JIP4.1-43,JIP 6.1- 6.4
21. | I13 Ne7. TTocTpoeHre BApHAITMOHHOTO Psijia M BAPHAIMOHHON KPHUBOH. 2 2 JIP 8.1 -8.9
22. CP Ne3. Penienue 3aa4 Ha ONpeieICHUE M3MEHYMBOCTH OPTraHU3MOB 2
23 Koncynomayus no memam 11, 12, 13 2
24. | O6o0marommii ypok o teme «I'eneruka». KontponbHas paboTa 2 2
HNUTOI'O B1 CEMECTPE 48 22 14
Tema 14. I'enemuka uenogexa. 2 2
25 Metoapl TeHETHKH YEJIOBEKA. 2 2 JIP 8.1 -8.9
Tema 15. Cenexyusn opecanuszmos. 6 6
26. | IIpenmer u 3amaun cenekuMU. LIeHTpbI NPOUCXOXKIAEHUS KYJIbTYpPHBIX | 2 2 JIP 6.3, JIP 8.1 - 8.9
pacTeHMil.
27. | CoBpeMEHHbIE METOJIbI CEJICKITUU 2 2
28. | Koncynpramus no reMam 14-15 2
Tema 16. Buomexnonozusa u cunmemuueckas o0uo102us 2 2
29. | buorexHonOrysl: JOCTHKEHUS U IIEPCIEKTUBBI Pa3BUTHS 2 2 JIP 8.1-8.9
Tema 17. 3aposrcoenue u pazsumue 360110UUOHHBIX RPeOcmasieHuil 6 ouoaozuu. | 4 4
30. | Bo3HHKHOBEHUE Pa3BUTHE 3BOJIIOLMOHHBIX IPEACTABICHHI 2 2 JIP 8.1 -8.9




Tema 18. Muxporeonioyus u eé pesyromamot 20 14
31. | Yuenue [apBuHa o ecrecTBeHHOM 0TOOpe. DOpPMBI €CTECTBEHHOTO 0TOOpa 2 2 JIP 6.1- 6.4
32. I13 Ne8. CpaBHHUTENbHAS XapaKTEPUCTHKA ECTECTBEHHOTO M MCKYCCTBEHHOIO | 2 JIP 8.1 -89
otbopa
33. | lonynsmus. Bug 2 2
34. | CP Ne4.Mopdonorndyeckoe onrcaHre pacTeHUH pa3HbIX BUIOB 2
35. I13 Ne9. N3yuenue npucnoco0JIeHHOCTH oprann3mMoB. PaboTta nmapamu. 2
36. | MukposBomronus. BugooOpazoBanue 2 2
Tema 19. Maxposeonwoyus u eé pe3ynbmamul 14 6
37. | Ilytu u HanpaBJE€HUs SBOIIOLUU 2 2
38. | Jloka3arenbCcTBa SBOJIIOIMU OPTAHUYECKOTO0 MUpa 2 2
39 |13 NelO. BeisiBienue apomMopdo30B W HUAMOATANTANUNA Yy pacTeHHd u | 2
XKUBOTHBIX. PaboTa mapamu
40. | CP Ne5. MU3yuenume WHCKOMAeMbIX OCTAaTKOB pacteHuii HoBocubupckoii | 2
o0rnactu
41. | O600meHHe 3HAHWUH 10 TEME 2
42. | 13 Nell. Pemenue 3anau 2
Tema 20. Ilpoucxosrcoenue u pazsumue HcusHu Ha 3emie 8 6
43. | II3 Nel2. Ananu3 M OLEHKa pa3JNYHbIX I'MIIOTE3 BO3HUKHOBEHUS JKHU3HM Ha | 2
3emuie
44. | Pa3Butue xxu3HHU Ha 3emiie 2 2
Tema 21. Ilpoucxoincoenue uenoeeka — aHmponozene3 8 6
45. | [IpoucxoxaeHue yeaoBeKa 2 2 JIP 1.1 - 1.6,
46 | I13 Nel3. M3zyueHnne ocOOEHHOCTEI CTPOEHMsI CKeJleTa YEJIOBEKa, CBI3aHHBIX | 2 JIP2.1-24,
C IPSIMOXO0KJICHUEM JIP 6.1- 6.4
47. | YenoBeueckue pacbl. BujoBoe eIMHCTBO YeI0BEeUECTBa 2 2
Tema 22. Jxonocusa — Hayka o0 63aUMOOMHOUIEHUAX OPZAHU3MO8 U | 2 2
HAOOP2AHUIMEHHBIX CUCMEM C OKpydcaloueil cpeooil
48. | Ilpeamer sko0siorun. MeTo bl SKOJIOTHUH. 2 2 JIP6.3,JIP 7.1 -7.6
Tema 23. Opzanuzmot u cpeda ooumanus 4 4
49. | Abuotndeckue (HhaKTOPhI CPEb 2 2
50. | buotnueckue GakToOphl Cpeibl 2 2




Tema 24. Ixonozusa 6udoe u nonyaayuil. 2 2
51. | DKosornyeckne XapakTepUCTUKH MOIYJISIIUH. 2 2

Tema 25. Ixonozusn coobuiecme. Ixonozuueckue cucmemol 6 2 4
52. | Ctpykrypa s3kocucteM. IT0TOK SHEepruu v 1enu NuTaHus 2 2 JIP 6.1- 6.4,
53. | I3 Nel4. CocraBiieHHE CXE€M IIEPEHOCA BEIIECTBA M SHEPTUU B IKOCHCTEMAX 2 2 JIP 7.1 -7.6, JIP 8.7
54. | 113 Nel5. Pemnrenune dKOJIOTHUECKHX 3a1a4 2 2

Tema 26. buocgpepa — 2nobanvnas skocucmema 6 2 2 2
55. | CocraB u ¢hyHKIHH 6Hochepbl 2 2 JIP 6.3,JIP 7.1 -7.6
56. | OyHKIMHU )KUBOTO BEIIECTBA 2 2
57. | CPNe6. I'moGabHbIC 3KOJIOTMYECKUE TTPOOIICMBI 2 2

Tema 27. Henosex u okpyscarouwian cpeoa. 3 3
58. | OCHOBHBIE MPUHIIUIIBI YCTOWYUBOTO PA3BUTHSI YEJIOBEYECTBA U IPUPOJIBI. 2 2 JIP 1.6, JIP 3.1 — 3.4, JIP
59. | B3aumocBs3b mpupo/isl U 001IecTBa. buoaorus oxpaHsl pUpOIbI | 1 5.1 -5.3,JIP 6.3, JIP 8.7

JP 7.1-7.6

HUTOI'O BO 2 CEMECTPE 69 41 16 6 6

IIpomMexxyTOUHasI aTTECTAIUA 8 hopme.

KOHTPOJIbHOHW paboThl B 1 cemecTpe,

9K3aMEHa B 2 CEMECTpE 18

BCETO: 135 63 30 12 12

(48+69
+18)

VP — ypok; 113 — npaktrueckue 3austust; K — koncynpranum; CP — camocrostensHas padora.




4. MaTepuaJIbHO-TeXHHYECKOE o0ecneyeHue NMpenogaBaHus y4eO0HOro
npeamera «buosorus
OcBoenue mnporpamMmbl ydyeOHOro mpeamera «buonorus» mpeanoiaract

Haimyue ydeOHoro kabwHeTa «ECTECTBEHHBIX HAayk», B KOTOPOM HMEETCS
BO3MOXKHOCTh 00€CIIEUYUTh CBOOOJHBIM IOCTYHn B ceThb VHTEpHET BO BpeMs
y4eOHOro 3aHsATUS U B TEPHUOJ] BHEYYEOHOW JEATEIBHOCTH OOYy4YarOIIMXCs
(2MEeKTPOHHBIM KHHUTaM, MPAKTUKyMaM, TECTaM), MPeAyCMOTpeHa TUCTAHIIMOHHAS
dbopma (pabora yepe3 MHTEPHET peCypchl, paboTa B CHCTEME JIHCTAHIMOHHOTO
oOydenwus Ha oOyudatromei matdopme Moodle 1.11.).

[E—

Oobopyoosanue yuedHo20 Kadunema:
MOCAJI0YHbIC MECTa MO KOJIMYECTBY CTYJICHTOB;
pabouee MeCTO MpenoiaBaTes;
KOMIUIEKT Y4eOHO-HAIISIAHBIX TOCOOUH TTO TUCIUIUINHE:
- KOMIUICKTHI y4eOHbIX TaOmuil mo teMam: «Kierka», «OCHOBBI 3KOJIOTHUNY;
- IIaKkaThl o TeMe «CeneKiusi OpraHu3MOBY;
- IOPTPETHI BHIIAIOIIUXCS YUCHBIX;
- JnuHaMuyeckue mocobuss nmo TemMam — «Kinetka», «OCHOBBI TEHETHKNY,
«Murosw;
- MUKpOIIpenapaTsl OMOJIOTUYECKUX 00BEKTOB;
- repbapuu pacTCHUI;

- KOJUICKIIUU CEMSIH;

-KOMILJIEKT TEXHUYECKON IOKYMEHTAI[MK, B TOM YKCJI€ TacropTa Ha CPEeCTBA
00y4YeHHUs: MHUKPOCKOIbI, MHCTPYKIMU IO HMX HCIOJB30BAHUIO M TEXHUKE
0€30MacHOCTH, JYTIbI.

Texnuueckue cpeocmea odyuenus:

KOMITBIOTEP C JIUIIEH3UOHHBIM MPOTPAMMHBIM 00€ecTieueHuEM
MYJIbTUMEIAATIPOEKTOP

IIPOEKIMOHHBIN dKpaH

CKauIl

BU/JIEO - U MYJIbTUMEIUAPECYPCHI IO OMOJIOTHH.

Cpeocmea obyuenusa npu OucCmMaHUUOHHOU popme (HOPMATUBHO-
CIpaBOYHAs JIMTEpaTypa, KOMIUICKT TUIAKaTOB, TEMAaTUYECKUX CTEHIIOB,
WHCTPYKITNOHHBIE CTCH]IBI, MYJIbTUMETUAHBIT KOMITJIEKC.
JlokanpHas ceTh KOJUIEIXa, CHCTeMa JUCTAHIIMOHHOTO OOyYeHHS Ha
oOyuaromeit matdpopme Moodle, mporpammHoe oOecrieueHre OOIIETo |
npopeCCHOHATBLHOTO  HA3HAYCHHWS,  KOMIUIGKT  y4eOHO-METOIUYCCKOMN
JIOKYMEHTAITUH. )

B ycroBusiX TUCTaHIIMOHHOTO OOYUICHHS:

-  MHCTPYKT@X W BblJa4a 3aJaHusl M[pou3BOAUTCS B (opme
TejaeKoH(pepeHIIMU B Iporpamme Zoom;

- BCSl HEOOXO0TMMast TOKYMEHTAITUS BBICBIIAETCS 110 DJIEKTPOHHOM MOYTE;



- oOpaTHasi CBSI3b M KOHCYJBTAllMA OCYIIECTBISIOTCS B MPHIOKEHUU
Boman, BkoHTakTe 1 0 3JIEKTPOHHOM MOYTE;

- BBIMIOJIHEHHBIE 3aJlaHusi COOUPAIOTCS B apXUB M OTHPABISIOTCS HaA
0011aKO0;

- nudgdepeHIMPOBAHHBIN 3a4eT WM DK3aMEH OCYUIECTBIseTCs B (hopMme
TeJIeKOH(pEPEHIIMU B Mporpamme Zoom.

B  cocra = y4eOHO-METOIUYECKOTO W  MaTepUATbHO-TEXHUYECKOTO
obecrieueHusi TporpaMMmbl  y4eOHOW  JUCHUIUIUHBI  «bBHOJOTHS»  BXOAUT
ouonuomeunwvlil Pono.

B OuGnumoreunslii (oHA BXOHAT YYEOHHKH, Y4eOHO-METOIUYCCKHE
KOMIUIEKThI, OOECMEeYMBAIONINe OCBOCHUE Y4EeOHOW IUCIUIUIMHBI «buonorusy,
PEKOMEHIOBaHHBIE WJIM JOIYIICHHBIC JJIsl UCIOJIb30BaHUS B MPOGECcCHOHATBHBIX
oOpa3oBaTeIbHBIX OPTraHU3AIUAX, PEATU3YIOMUX 00pa30BaTEIbHYIO MPOTPaAMMYy
cpeadero obmero obpaszoBanus B mpexaenax ocBoeHus OITOIT CIIO nHa 6ase
OCHOBHOT'O 00111eT0 00pa3oBaHUsI.

bubnuoreunsii  QoHA  MOMOMHEH SHIMKIONEAUSMH, CIPaBOYHUKAMU,
CJIOBapsIMU, HAYYHON U HAYYHO-IIONYJISIPHOW JINTEPATYPOUN U IPYTOM JINTEPATYPOU
10 pa3HbIM BOINPOCaM OMOJIOTHUHU.

NudpopmanuonHoe odbecreyenmne

OcHoBHas JuTEpaTypa
1. Aradonosa, U.b. buonorus. O6mas 6uomnorus. bazoBelil U yriyOaeHHBIHI
ypoBaH, 10 ki.: yuebnuk /M.B. Aradonoma, B. 1. CuBormnazos, - 10 wu3n.,
crepeotut.- M.: [Ipoda, 2019.-207¢.: un.- (Poccuiickuii yaueOnuk: HaBuratop).

JlonoTHUTEIbHAS JIUTepaTypa

1. 3axapoB B.b. buonorus: yuebnuk nmns 10—11 kimaccoB : 0a30BbIi
ypoBeHb / B.b. 3axapos. - Mocksa : Pycckoe cnoBo, 2021. - 352 ¢. - ISBN 978-5-
533-01425-0. - URL: https://ibooks.ru/bookshelf/374940/reading  (nata
obparenus: 28.09.2022). - Tekct: 2MeKTpOHHBIN

2. Konecnukos, C. 1. O6mas 6uonorus [Tekcr]: yue6Hoe mocodbue/ C. U.
KonecnukoB. - 6 u3z., crep. - M.: KHOPYC, 2016. - 287 c.: un. - (Cpennee
npodeccruoHaabHOEe 00pa30BaHUE).

DJIeKTPOHHbIe MHGOPMAIIHOHHBbIE PecypPChl

1. www. sbio. info (Bcs 6momorusi. CoBpeMeHHast OMOJIOTHSI, CTaThH,
HOBOCTH, OMOIMOTEKA).

2. www. window. edu. ru (EnuHoe OKHO mocTyna K oOpa3oBaTeIbHbIM
pecypcam NHTepHeTa o OHMOI0THN).

3. www.5ballov. ru/test (TecT nns aOUTYpUEHTOB MO BCEMY LIKOJIbHOMY
Kypcy OMOJIOTHH).



4. www. vspu. ac. ru/deold/bio/bio. htm (TenexomMMyHUKaIIMOHHBIE
BUKTOPHHBI M0 OMOJIOTHUH-3KOJIOTHH Ha cepBepe BopoHEKCKOro yHHUBEpCUTETA).

5. www. biology. ru (buonorust B8 OTkpbiTOM KoJutemxe. CaiT coaep KUt
AIEKTPOHHBIN yueOHUK 1o Ouonoruu, On-line TecTsl).

6. www. informika. ru (OneKTpOHHBIM Y4YEOHHK, OOJBLION CHHCOK
WHTEPHET-PECYPCOB).

7. www. nrc. edu. ru (buonorumueckas kapTuHa wmupa. Paznen
KOMIIBIOTEPHOTO y4YeOHHKA, pa3paboTaHHOTO B MOCKOBCKOM TOCYJapCTBEHHOM
OTKPBITOM YHUBEPCUTETE).
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