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1. IACIHIOPT PABOYEM MPOT'PAMMBI YYEBHOI'O TIPEJIMETA
BHOJIOT'UA

1.1 O6aacTh NPpUMEHEHUS] IPOTrPaMMbI
PaGouass mporpamma  yueObHOro mpeamera  «buomorus»  SABISETCS  YACTHIO
0011e00pa3oBaTeIbHON MOATOTOBKH CIIEIIUAINCTOB CPEIHETO 3BEHA B COOTBETCTBUU C
OI'OC COO B mpenenax ocBoeHus: odbpazoBaTenbHbIX nporpamm CIIO no crnenuaibHOCTH
35.02.09 Boagubie Ouopecypchl U akKBaKyIbTypa

1.2 MecTro y4eOHOro mnpeaMera B CTPYKType MpPOrpaMMbl NOATOTOBKH
CIEeHHATHUCTOB CPeJHero 3BeHa: SBJISIETCS yUeOHBIM IpeIMeTOM 0011e00pa30BaTeIbHON
MOATOTOBKH, U3y4aeMblid Ha yriayOJEHHOM YPOBHE.

1.3 Ileiu u 3agaun y4eOHOT0 MpeAMeTa — TPeOOBAHUSA K Pe3yIbTaTaM OCBOCHHUSA
AUCUMILTHHBI:

Hean:

dbopMHUpOBaHUE Yy CTYACHTOB IIPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBLHOMN
OpraHU3alMU KUBBIX CUCTEM PA3HOT0 PAHra KaK OCHOBBI PUHSTHS PELICHUN B OTHOLLICHUH
00BEKTOB >KUBOW MPHUPOIBI U B TPOU3BOACTBEHHBIX CUTYyAITUSX.
3anayu:

1) chopmupoBaTh MOHUMAHUE CTPOCHUSI, MHOTOOOpa3usi U OCOOCHHOCTEH KUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3all{, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM B OKPYXAIOIIEW Cpene, LEIOCTHOM HAay4YHOM KapTUHBI MUpAa,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONPEACIISTh )KUBbIE OOBEKTHI B MPUPOJIE; MPOBOAUTH HAOIIOACHUS
3a DKOCHUCTEMaMH [IJIi BBISBJICHUS E€CTECTBEHHBIX W aHTPOIOTE€HHBIX WM3MEHEHUH,
UHTEPIPETUPOBATH PE3yIbTaThl HAOTIOICHUH,

3) cdopmupoBaTh  HaBBIKM  MPOBEJACHUS  MPOCTEUNIUX  OMOJIOTHYECKUX
AKCIIEPUMEHTAIILHBIX UCCIE0OBAaHUN C COOJIOIEHNEM TpaBUil 6€30MacHOro OOpalieHust ¢
00BeKTaMH B 000PYI0BAHHEM;

4) pa3BuUTh YMEHHUS HCIOJIb30BaTh MHGOPMAIMIO OMOJOTUYECKOTO XapakTepa H3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUS CBOCH AEATEIBHOCTH IO
OTHOIIICHUIO K OKpYXarlIlei cpeae, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBBIBAaTH U
co0JIroAaTh Mephl MPO(PHITAKTUKY 3a00I€BaHUM.

6) copMupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHIXKEHHM OWMOJOTUYECKOW HAyKu U
TEXHOJIOTUHA B TPAKTUYECKOM JEATETbHOCTH YEJIOBEKa, pa3BUTHH COBPEMEHHBIX
MEJUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH.

OcBoeHue cojaep:kaHusi y4eOHOro mnpeaMera oOecneuYnMBAETCsl JOCTHKEHHEM
00yUYalIIUMHCS CIeAYIOINX Pe3yJbTaTOB:

TpeGoBaHus K NpeIMeTHBLIM pPe3yJbTaTaM:

1) chopMHUpPOBAaHHOCTH 3HAHWK O MECTE€ W POJU OHOJIOTMH B CHCTEME HAy4YHOTO
3HaHWS; GYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA /IS PEIICHHSI )KU3HEHHBIX TTPOOJIEM;

2) chopMHUPOBAHHOCTH YMEHHUS PACKPBIBATh COJACP’KAaHWE OCHOBOTIOJATAOTIX
OMOJIOTMYECKUX TEPMHUHOB W TIOHSATHH: JKU3Hb, KJIETKA, TKaHb, OpPTaH, OpPTaHW3M, BU],
NOMyJIAIMS, HSKOCHCTeMa, OuoleHo3, Ouocdepa; meraboau3sm (0OMEH BEIIECTB U
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IpeBpalieHne SHEPrur), roMeoctas (caMoperyssius), OMocuHTe3 Oelika, CTPYKTypHas
OpraHu3alusi >KUBBIX CHCTEM, JMCKPETHOCTb, CAMOPETYJSAIUs, CaMOBOCIPOU3BEICHUE
(penipoaykiiusi), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, YHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE,
ypOBHEBasi OpraHu3aIus;

3) cpopMUpPOBAaHHOCTb YMEHHSI PACKPBhIBaTh COAEpP>KaHHWE OCHOBOMOJATAIOUINX
OMOJIOTUYECKUX TEOpPUM U THUIMOTE3: KIETOYHOW, XPOMOCOMHOW, MYyTallMOHHOM,
ABOJIIOIIMOHHOM, MPOUCXOXKICHUS KU3HU U YEIIOBEKA;

4) chopMUPOBAaHHOCTh YMEHHS PACKPBHIBATH OCHOBOIMOJArarolue OUOJIOTUYECKUE
3akoHbI U 3akoHOoMepHOcTH (I'. Mengnens, T. Moprana, H.A. Basunogsa, 3. ['ekkens, O.
Miromniepa, K. Bapa), rpaHutibl ux NpUMEHUMOCTH K KHBBIM CUCTEMAaM;

5) npuoOpeTeHue OmbITa MPUMEHEHUS! OCHOBHBIX METOJOB HAYyYHOTO MO3HAHMS,
WCIIOJB3YEeMbIX B OHOJIOTHMU: HAOJIOACHUS M ONMUCAHMS KUBBIX CHUCTEM, IPOIIECCOB U
SIBJICHUW; OpraHu3alMd U TPOBEJACHUS OUOJOTMYECKOTO SKCIEPUMEHTA, BBIJIBHIKCHUS
TUIOTE3, BBISIBJICHUS 3aBUCHUMOCTU MEXIY HCCICAYEMbIMU BEIUYMHAMHU, OOBSCHEHUS
MOJIYYCHHBIX PE3YyJbTaTOB W (HOPMYIUPOBAHUS BHIBOJOB C HCIOJIH30BAHUEM HAYYHBIX
ITOHATHM, TCOPUM U 3aKOHOB;

6) chOopMHUPOBAHHOCTH YMEHHUS BBIICIATH CYIIECTBEHHBIC INPU3HAKA BHUPYCOB,
KJIETOK ITPOKApUOT U 3YKAPHUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BUOB,
OMOre€OLEHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOLECCOB OOMEHA BEILIECTB U MPEBPALICHUS
SHEPrUd B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOIO M DHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meilo3a, OIUIOJOTBOPEHUS, pa3BUTUS U  Pa3MHOXKEHMUS,
WHIUBUyAJIbBHOTO DPAa3BUTHUsI OpraHu3ma (OHTOreHesa), OopbObl 3a CYIECTBOBAaHHUE,
€CTEeCTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH OPraHU3MOB K cpefe
oOUTaHUsl, BIUSHUS KOMIIOHEHTOB YKOCUCTEM, aHTPOTIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX
CBOEH MECTHOCTH, KpyTOBOPOTA BEILIECTB U MPEBpAIllCHHE SHEPTHH B Ouochepe;

7) chopMUPOBAHHOCTH YMEHHSI MPUMEHSTH MOJYYCHHBbIC 3HAHUS JJI1 OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB W SABJICHUM, JJIi TPUHATUS TPAKTUYECKUX PEIICHUA B
MOBCEITHEBHOM KU3HU C 1I€JbI0 00ecrieueHns: 0€30MacCHOCTH CBOETO 370POBbs U 370POBbSI
OKPYXKAIOIIUX JIIOACH, COONIOACHUS 30pOBOrO 00pas3a >KU3HU, HOPM TI'PaMOTHOTO
MOBEACHUS B  OKpYXKAlollel TMPUPOJHON  cpefe; TMOHUMaHWE HEO0OXOIAMMOCTH
UCIIOIb30BaHUS  JIOCTHDKCHMM  COBPEMEHHOM OWOJIOTMM W OMOTEXHOJOTHH IS
PalMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

8) cpopMUPOBAaHHOCTL YMEHHS peniaTh OWOJOTUYECKHE 3a7adyd, COCTaBJISAThH
TEHOTUIIMYECKUE CXEMbI CKPEIIMBAHUS ISl Pa3HBIX TUIIOB HACJIEAOBaHUS MPU3HAKOB Y
OpraHu3MOB, COCTAaBJIIATh CXEMbI MEPEHOCA BEIIECTB W DHEPTHH B IKOCHUCTeMax (LIemH
MUTaHUs, TUIIEBLIE CETH);

9) cdhopMHpPOBAHHOCT,  YMEHHMM  KPUTUYECKH  OIEHUBATh  WH(MOpMAIHUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKJIIOYAIOLIYI0 TCEBJOHAYYHBIE 3HAHUS M3 Pa3JIMYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM uWH(pOpMAIMK, HAyYHO-TIOMYJISIPHBIE MaTepualbl);
WHTEPIPETUPOBATh ITHYECKUE AaCHEKThl COBPEMEHHBIX HCCICIOBAaHUNH B OHOJIOTHH,
MEIUIIMHE, OWMOTEXHOJIOTHH; paccMaTpUBaTh TJIOOATbHBIC HSKOJOTUYECKHE MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

10) chopMHUpOBAaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC U YCTHBIC
COOOIICHNST HAa OCHOBE OHMOJIOTMUECKOW WH(POPMAIMA W3 HECKOJbKHUX HCTOYHUKOB,
rPaMOTHO MCHOJIb30BATh MOHATUITHBIN anmnapaT OMOJIOTUH.



11) chopMUpOBaHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (GOPMUPOBAHUM COBPEMEHHOI €CTECTBEHHOHAYYHON KapTHUHBI MUpPA, B TTO3HAHUU
3aKOHOB IIPUPOJIbI U PEIICHUH KU3HEHHO BaXKHBIX COI[UATIBbHO-ITUYECKUX, IKOHOMUYECKUX,
AKOJIOTUYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOAOIIONH30BaHUS; B GOPMHUPOBAHUHU [IEHHOCTHOTO OTHOIICHUS K IPUPOJIE, OOIIECTBY,
YeJIOBEKY; O BKJIa/I€ POCCUUCKUX U 3apyOEKHBIX YUCHBIX - OMOJIOrOB B pa3BUTHE OMOJIOTHUY;

12) ymeHue BaieTb CUCTEMOM OMOJIOTHYECKUX 3HAHUM, KOTOPask BKIIIOYAET:
OCHOBOTIOJIararonue ONoJIOTUYECKUe TEPMUHBI U MOHATHS (KU3HB, KJIETKA, TKaHb, OPraH,
OpraHu3M, BHJ, MOIMYJALHKA, IKOCHCcTeMa, OUOIeHO3, Obrnocdepa; meTaboIn3M, rOMeocTas,
KJIETOYHBIA HIMMYHHTET, ONOCUHTE3 O€IKa, OMOMOIMMEPHI, AUCKPETHOCTD, CAMOPETYJIISALHSA,
CaMOBOCHPOU3BEACHHUE, HACIEICTBEHHOCTh, H3MEHUNBOCTh, YHEPrO3aBUCUMOCTb, POCT U
pa3BUTHE);
ouosiornyeckue teopuu: kierounas Teopust T. IlIBanna, M. IIneiinena, P. Bupxosa;
KJIOHAJIBHO-CeNeKTUBHOro nMmyHureTa I1. Dpnux, .M. MeunnkoBa, XpoOMOCOMHasI TEOpUS
HacnencrseHHoctr T. Moprana, 3akoH 3apoasimieBoro cxozactsa K. bapa, spomtonnonHas
teopuss Y. JlapBuHA, CHUHTETHYECKas TEOpUs HBOJIOLUHU, TEOpPHUs aHTpomoreHeza 4.
Hapsuna; teopus Ouoreonenoza B.H. Cykauesa; yuenuss H.U. BaBunosa - o Ilentpax
MHOT000pa3usi U MPOUCXOXKACHUS KyJIbTypHbIX pacteHuil, A.H. CesepuoBa - o myTsax u
HanpasieHusx s3Bomonuu, B.J. Bepnanckoro - o Ouocdepe; 3axoHbl (eAnHOOOpa3Us
MMOTOMKOB IE€PBOI0 MOKOJIEHHUS, PACIIEIVIEHUS MPU3HAKOB, HE3aBUCUMOI'O HAcCJIeI0BAaHUs
npu3HakoB . MeHiens, CLeIIEeHHOTO HACIEeI0BAHNSI PU3HAKOB M HapYyIICHUS CLETIIICHUS
reHoB T. Moprana; roMoJOrH4ecKuX psAIOB B HACIEACTBEHHOM u3MeHunBoctu H.U.
BasunoBa, renernueckoro paBHoBecus Jlx. Xapau u B. BaitHOepra; 3apofsiieBoro
cxonactBa K. bapa, Ouorenernueckoro 3akoHa J. I'ekkens, @. Mriomiepa); IpHUHIMIIBI
(4UCTOTHI TaMET, KOMILIEMEHTAPHOCTH ); TpaBuia (MuaumyMa FO. JInbuxa, 3Ko0ruyeckon
MUpaMUIbl YKCeNl, OMoMacchl W JHEprum); rumnotesbl (koauepBatHo A.M. OmapuHa,
nepBuuHoro OymnpoHa JIx. Xonaeina, Mukpochep C. @okca, pudozuma T. Uek);

13) BnajgeHue CcUCTEMOW 3HAHWW 00 OCHOBHBIX METOJIaX HAYYHOTO ITO3HAHWS,
UCTIOJb3YEMbIX B OHOJIOTMYECKUX HCCIETOBAHUAX JKUBBIX OOBEKTOB M SKOCUCTEM
(ommcanue, W3MEpeHue, MPOBEJICHHE HAONIOJCHWN); CIOCOOaMM BBISBICHHUS W OIICHKH
AHTPOITOT€HHBIX U3MEHEHUI B IIPUPOJIE;

14) ymenue BbIIEHAT CYIIECTBEHHbIE TPU3HAKHU:

CTPOEHHUS BUPYCOB, KJIIETOK MPOKAPHOT U DYKAPHUOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U OMOChephI;

CTPOEHHUS OpraHOB M CHCTEM OpPraHOB pPACTEHUH, >XMBOTHBIX, YEJIOBEKa; MPOLECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaxX pacTeHU, )KUBOTHBIX U YEJIOBEKA;
OMOJIOTUYECKUX MPOLIECCOB: 0OMEHA BeUIeCTB (METa00IM3M ), UHPOpPMalLlUU 1 PEBPALLEHUS
SHEPruu, OpoKEeHHsI, aBTOTPO(HOIO U reTepOTPOPHOro TUMOB MUTAHUS, (HOTOCUHTE3A U
XEMOCHHTE3a, MHTO3a, MeHo03a, raMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHUOHAIBLHOIO
pa3BUTHUSI, PA3MHOXKEHUS, WHIAUBHUIYAJIbHOIO pa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aUMOJICMCTBUS  T€HOB, reTepo3uca; JIEHUCTBUHA  HWCKYCCTBEHHOTO  0TOOpa,
CTaOWMIM3UPYIOLIETO,  JIBIDKYIIETO W Pa3pbIBAIOIIETO  €CTECTBEHHOTO  OTOODA;
QJJIOTIATPUYECKOTO W CHUMIIATPUYECKOTO BUAO00pA30BaHUS; BIUSHUS ABMKYIIMX CHII
HBOJIIOLIMY Ha T€HO(OH MOMYJISIUH; TPUCTIOCOOIEHHOCTH OPTaHU3MOB K CpeJie 0OUTaHus,
Yepel0OBaHNs HANpaBJICEHUH 3BOJIIOLMH; KPYroBOPOTa BEIIECTB M IOTOKA 3HEPrUU B
DKOCHCTEMAX;



15) ymeHue ycTaHaBIMBATh B3aMMOCBS3U MEXKAY CTPOCHUEM U (PYHKUIUIMHU:
OpraHOMJIOB, KJIETOK pa3HbIX TKaHE, opraHaMd M CHUCTEMaMH OPraHOB Yy pACTEHHIA,
YKUBOTHBIX M YEJIOBEKa; MEXJy dTallaMi 0OMeHa BEeIlleCTB; dTallaMy KJIETOYHOTO IHKJIa U
KU3HEHHBIX IIUKIJIOB OPraHMW3MOB; dTalmaMu SMOPHOHAIBLHOTO Pa3BUTHS; T'€HOTUIIOM U
denotunom, ¢eHotunoM u (akTopaMu Ccpeabl OOUTaHUS; MPOLECCAMU 3BOJIOLINH;
IBWKYIIUMHM  CHUJIAMH  aHTPOINOreHe3a; KOMIIOHEHTAaMU pa3JIMYHBIX JKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

16) ymeHue BBISIBISTH OTJIMYMUTENbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCIE
rpuOOB, PACTCHHM, )KUBOTHBIX U YEJIOBEKA; IPUCTIOCOOJICHHOCTh BUIOB K Cpejic OOUTaHUS,
a0MOTUYECKNX M OMOTHYECKHX KOMIIOHEHTOB YKOCHCTEM, B3aHMMOCBSI3€H OpraHU3MOB B
c000I1IeCTBaX, AHTPOMOTC€HHBIX U3MEHEHUI B AKOCUCTEMAaX CBOEH MECTHOCTH;

17) ymeHHe WHCHOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJIOTHYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJMKY JUIsI JIOKAa3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTHYECKUX TPYII; B3aMMOCBA3M OPTraHU3MOB M CpelIbl OOWUTaHUS; E€IUMHCTBA
YeJIOBEUECKHUX pac; HE0OXO0IUMOCTH 3/I0POBOI0 00pasa KU3HU, COXPAHEHUS pa3HOOOpa3us
BUJIOB U 9KOCUCTEM, KaK YCJIOBUS COCYIIECTBOBAHUS TPUPOJIBI U YEIIOBEUECTBA;

18) ymeHue pemiaTh MOUCKOBBIE OHUOJOTHYECKHE 3a7a4M; BBISBISATH MPUUYUHHO-
CJICICTBEHHBIE CBSI3U MEXK/y UCCIIETyEeMbIMU OMOJIOTMYECKUMU 00bEKTaMU, IIPOIIECCaMU U
SBJICHUSIMU; JI€JIaTh BHIBOJIBI U IMTPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

19) yMeHHe BBIABUTATH TUIMOTE3bI, MPOBEPITH HUX HSKCHEPUMEHTAIBHBIMHU
cpeacTBaMu, POpMyIUPYS LIE€JIb UCCIIETOBAHMS, aHAIU3UPOBATH MOJTYUYECHHbBIEC PE3YIbTAThI
U JIeJaTh BBIBO/IBI;

20) mpuHUMATh y4acTH€ B HAy4YHO-HCCIIEIOBATEIbCKOM paboTe 1o Ouosioruu,
AKOJIOTMHM U MEAUIMHE, TPOBOAUMON Ha 0a3e IMIKOJIbHBIX HAYYHBIX OOIIECTB U MyOJUYHO
MPEJCTABIIATH MOJYYEHHBIE PE3YJIbTaThl HA YUEHUUECKUX KOHPEPEHIUAX Pa3HOr0 YPOBHS;

21) yMeHHe OLIEHUBATh STUUECKUE aCIIeKThl COBPEMEHHBIX UCCIIeI0BaHUM B 00J1aCTH
OMOTEXHOJIOTMM W TEHETHYECKHUX TEXHOJOTWi  (KJIOHUPOBAHHUE, HCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HANpPABICHHOE W3MEHEHHE TE€HOMAa W CO3JaHUE TPAHCTEHHBIX
OpraHu3MoOB);

22) yMeHHe MOTUBHPOBATH CBOI BHIOOP OyayIieit MpoeCcCuOHAIBHON IeITeTbHOCTH
B 00ytacTi OMOJIOTUHU, METUITMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, YKOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO35CTBA, MUIIEBOM MPOMBIIUICHHOCTH; YTIyOJIsATh MO3HABATEIHHBIA HHTEPEC,
HaIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOI0JLKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B YUPEKICHUSAX CPETHETO MPOPECCUOHAIBHOTO U BBICIIETO
o0pa3oBaHUs.

JInyHOCTHBIE pPe3yJIbTATHI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOIrPaMMbI
AOJIKHBI OTPAXKATh:
- TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

- UHTEpeC K pas3nu4HbiM chepaM TpodecCHOHATBLHON AESITeIbHOCTH, YMEHHUE
COBEpIIIAaTh OCO3HAHHBIM BBIOOp Oymymieidl mpodeccun W pean30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TIIAHbI;

- TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTHKCHUU
BCEH JKU3HU;



- OKOJIOTHYCCKOI'O BOCIIMTAHHUA:

- ¢(hopMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPbl, TOHUMAHUE BIUSHUS COLUATBHO-
SKOHOMHUYECKHX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMANIBHOU CPEIbl, OCO3ZHAHUE
r7100aTBbHOTO XapaKTepa YKOJOTUUECKUX MPOoOIeM;

- INIAHUPOBAHUC W OCYHICCTBJICHHC I[CﬁCTBPII?I B Opr}I(aIOIHGﬁ cpcac Ha OCHOBC
3HaHHA HCJICIZ YCTOﬁqHBOFO Pa3BUTHUA YCTIOBCUCCTBA,

- AKTUBHOE HEMPUATUE NEUCTBUM, IPUHOCIIINX BPEI OKPYXKAIOIIEH CPENE;

- yYMEHHE MPOTHO3UPOBATh HEOJArONPUATHBIE HKOJOTHYECKUE MOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUM, TPEAOTBPAILATH UX;

- ICHHOCTHU HAYYHOTI'O IIO3HAHUA;

- c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd H OOIIECTBEHHON NPAKTHUKH, OCHOBAHHOTO HA JHAJIOTE KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

MeTanpeaMeTHbie pe3yJbTaThl OCBOCHHSI OCHOBHOIl 00pa3oBaTe/IbHOM
NMPOrpaMMBbl J0JZKHbI OTPAKATh:

- CAMOCTOSITENBHO (POPMYIIUPOBATH U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBAaTh
€€ BCECTOPOHHE;

- BBIBJISITH 3aKOHOMEPHOCTU U MTPOTUBOPEUHS B PACCMATPUBAEMbBIX SIBIICHUSX;

- CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB PELICHUs
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3JIMYHbIX METOAOB IMO3HAHMUS;

- cTaBuTh H (OpMYyIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

- BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATH 3a1a4y, BbIIBUTATh
TMIIOTE3y €€ PElICHUs, HAXOAWTh apryMEHTHI JUIS JTOKA3aTelIbCTBA CBOMX YTBEPKICHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELLICHHUS;

- YMeTh MEpPEHOCUTh 3HAHUS B TIO3HABATEJIBHYI0 U MPAKTUYECKYIO OOJacTH
KU3HEIEATEIIbHOCTH;

- UCMOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a]a4 ¢ COOJ0/IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHus,
IPaBOBBIX U ATHUECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;



2 CTPYKTYPA U COAEP)KAHUME YYEBHOI'O ITPEIMETA

2.1 O0bem yueOHOro nmpeaMeTa M BUAbI Y4eOHOH padoThI

Bupa yueOHoi1 padoThI Oo6bem
4acoB
MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 168
O0s13aTesibHAs1 ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 138
B TOM YHCJIE:
JIEKIIAOHHBIE 3aHATHUS 108
MPAKTUYECKHE 3aHATUS 10
71a00paTOPHBIE 3aHITUS 20
CaMOCTOSTENIbHAs paboTa (BBINOJIHEHUE HHIMBUAYAJIbHOTO MPOEKTA) 18
HroroBas arrecranus B popme nudepeHIIMpPOBAHHBIN 3a4ET
OK3aMCH 12

Bcero 168




2.2. TemaTnuyeckuil IVIAH U Colep:kaHue Y4eOHOro npeamera «buosorus»

HaumenoBanue Oo6bem
Conep:kanue y4eOHOro MaTepuasia, JJadopaTopHbie M MPAKTHYCCKUE 3AHATHS
pa3iesioB U TeM 4acoB
1 2 3
Paznen 1 70
Tema 1.1 OcHOBHOE coep:KaHue 2
buoJsorus kak Teopernueckoe o0y4enne: 2
HayKa CoBpeMeHHass OuoJorus - KOMIUIEKCHass Hayka. Kparkas wucTopusi pa3BUTUS OHOJIOTHUU.
buonornyeckue Hayku W u3ydaeMble UMHU TMpoOjembl. DyHAamMeHTaNbHbIC, MPUKIAAHBIE U
MOMCKOBBIC HAYYHBIEC UCCIEAOBAHUS B OMOJIOTHH.
3HadyeHre OUONOrMU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUDA.
[Ipodeccun, cBszanubie ¢ Ouosiorneil. 3HaueHWe OWOJIOTMM B MPAKTUYECKOW AESITEIBHOCTH
YeJIoBeKa: MEJUIIMHE, CeTbCKOM X035UCTBE, TPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI.
Tema 1.2 OcHOBHOE coep:KaHue 2
Kusrble cucrembl 1 | TeopeTuueckoe o0ydyenue: 1

HX H3Yy4YeHHe.

JKuBble cucTEeMbl Kak mOpeaMeT u3ydeHuss Ouosiorud. CBOMCTBAa KHUBBIX CHUCTEM: E€IUHCTBO
XMMHUYECKOT0 COCTaBa, JUCKPETHOCTD U LIEJIOCTHOCTD, CJI0KHOCTD U YIIOPSI0YEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPIaHU3aLIMsI, CAMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTb, U3MEHUYUBOCTD, POCT U
pa3BUTHE.

YPpOBHU OpraHu3ally KUBBIX CUCTEM: MOJEKYJISPHBIN, KJIIETOUHbIN, TKAHEBBIM, OPraHU3MEHHBIN,
NOMYJISIHUOHHO-BUIOBOM, HIKOCUCTEMHBIN (OuoreoneHoTuueckuit), Ouocdepnsiif. IIporeccs,
MPOUCXOJAIIME B JKUBbIX cucTeMaX. OCHOBHbIE TIpuU3HaKU kuBoro. JKu3Hb Kkak (opma
CyHIECTBOBaHMS MaTepuu. Hayku, n3ydaroine >kMBble CHCTEMBI HAa PA3HBIX YPOBHSIX OpTraHU3AIUY.
N3yuenne KUBBIX CHUCTEM. MeToasl Ouosiormueckoii Hayku. HaOmonenwe, u3MepeHue,
AKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [loHsTHe 0 3aBUCUMON U HE3aBUCHUMOM ITIEPEMEHHOM.
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IInanupoBanue skcnepumenTa. [loctaHoBka m mposepka rumnore3. Hynesas rumnoresa. IlonsTue
BbIOOpKH U €€ JocToBepHOCTh. Pa3zbpoc B Ouosornyeckux AaHHBIX. OIEHKAa J1OCTOBEPHOCTH
MOJIYYEHHBIX pe3yJabTaToB. IIpUYMHBI MCKa)K€HUs pPE3yNbTaToB JKcnepumeHTa. llonarue
CTaTUCTUYECKOTO TECTA.

IIpakTHYecKoe 00yueHHe 1
[Ipaktrueckas pabdora 1. Mcnonap30BaHHe pa3IMyHbIX METO/IOB ITPU U3YYEHHUH JKUBBIX CUCTEM 1
Tema 1.3. OcHOBHOe coepxkanmne 2
buojiorus kinerku. | Teoperuueckoe o0yueHue: 1
Kietka - cTpykTypHO-(DyHKIIMOHAJIbHAS €IMHMIIA )KUBOTO. MIcTOpHs OTKpbITUS KiIeTKU. PaboTsl P. 1
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneitnen, P. BupxoB). OcHOBHbIE
IIOJIOKEHUS] COBPEMEHHOMW KJIETOYHON TEOPHUHU.
MeToapl MOJIEKYJIIPHONM U KJIETOYHON OMOJIOTMU: MUKPOCKOIUS, XpoMarorpadus, 3nekTpodopes,
METOJI MEYEHBIX aToOMOB, AU((depeHurnaIbHOe UEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK.
DJIEKTPOHHAS MUKPOCKOTIHSI.
IIpakTuyeckoe o0yueHue 1
[IpakTnyeckas pabora 2. HM3ydeHwme METOJIOB KIETOYHON Ouojorun (Xpomarorpadus, 1
anektpodopes, nuddepennnanbaoe neHTpudyruposanue, [11IP)»
Tema 1.4. OcHOBHOE coiep:KaHue 4
Teopernueckoe o0y4enne: 4
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XuMH4YecKkas
OpraHu3amnus
KJIEeTKH

XUMHYECKAN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOAJIEMEHTHI. Boga u €€ posp Kak
PacTBOPUTEIIS, pEareHTa, y4acTue B CTPYKTYpPHUPOBAHUU KIIETKH, TEILUIOPETYIAUNH. MUHEpAJIbHbBIC
BEIIECTBA KIIETKH, UX OMOJOrnYecKas poJib. Poib KaTHOHOB ¥ aHMOHOB B KIIETKE.

Opranuyeckue BelecTBa KieTku. buonorndyeckue nonumepsl. benku. AMUHOKUCIOTHBIN COCTaB
oenkoB. CTpyKTypbl OenkoBoii Mojekynbl. [lepBuuHas cTpykTypa Oejika, MENTHIHAS CBS3b.
Bropuunasi, TpeTuuHas, ueTrBepTHYHass CTPYyKTyphl. JleHarypamus. CBoiicTBa O€JIKOB.
Knaccudukanus 6enxoB. buonorndeckue GyHKIIUNA OSITKOB.

VYrineBoasl. MoHocaxapubl, AUcaxapuibl, OJIMrocaxapuabl U mojucaxapuibl. OOumi I1uIaH
CTpOeHHUA U (PU3UKO-XUMHUYECKUE CBOIMCTBA yriieBo10B. bronornyeckue pyHKIIMM YTrIIeBOIOB.
Jluniuael. T'unpodunsHo-ruapodoOHbIe cBolicTBa. Kiaccudukanusa nunuaoB. Tpuriviepuabl,
(docdonunubl, BOCKH, cTeponbl. buonornueckue GyHKIMH JTUTUIOB.

OO6uue cBoiicTBa OMOJIOTMUECKUX MEMOpaH - TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHMIO,
MOJIYITPOHUIIAEMOCTb.

Hyxnennossie kuciotel. JIHK u PHK. Ctpoenue HykinenHoBbix kuciaot. Hykneotuast. [Ipuaimn
koMmriementapHoctu.  [IpaBunio  UYapradbda. Crpykrypa JHK - gBoitHas — crimpads.
Mecronaxoxaenue u ouonorundeckue pyakuuu JJHK. Buast PHK. ®ynkiuun PHK B kieTke.
Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moltiekysie AT®. buonormyeckue
¢ynxunn AT®. BoccTaHOBIIEHHBIE TEPEHOCUMKH, UX (QyHKIMH B KileTke. CekBenupoBanue JJHK.
CrpykTypHas Owuojnorus: OHOXMMUYECKHEe U OHO(DU3MYECKHME HCCIEAOBaHUSl COCTaBa U
IPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYII.

Tema 1.5. CTpoenne
U PYHKUMH KJICTKHU

OcHoOBHOE coep:kaHue

TeopeTruueckoe o0yuenme:

Tumbl KJIETOK: »JyKapuoThueckas U mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHATLHBIE
00pa3oBaHUs KJIETKH.
CtpoeHne mpoKapruoTHIECKOM KIeTKU. KieTouHas cTeHka OakTepuid U apXew.
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Oco0eHHOCTH CTPOEHUS! TeTepOTPO(PHON M aBTOTPO(PHON MPOKAPUOTHYECKUX KIETOK. Mecto u
POJIb MIPOKAPHUOT B OMOIIEHO3aX.

Ctpoenne u (QyHKIMOHHPOBAHUE DJYKAPUOTHYECKOM KieTku. I[lma3marnueckas memOpaHa
(urazmanemma).  CTpykTypa IUIa3MaTHYECKOW MeMOpaHbl. TpaHCHOPT BEMmIECTB depes
MIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIA (nuddysusa, obneru€énHas auddysus), aKTUBHBIMI
(mepBUYHBIA W BTOPUYHBIN aKTUBHBINA TpaHcnopt). [lomymponunaemocts MeMOpanbl. Pabota
HaTpUN-KaJIMeBOro Hacoca. DHIOLUUTO3: MMHOIUTO3, ParonuTos. JKk3ouuTo3. Kinetounas creHka.
Crpykrypa 1 (yHKIUU KIETOYHON CTEHKH pacTEHU, rprOoB.

Hwronnasma. [uro3ons. Ilurockenmer. [IBuwxkeHwe muTorasMbel. OpraHouJibl  KIIETKH.
OnnoMeMOpaHHbBIE OpPTaHOUIBI KJIETKU: 3HjoIazmatudeckas cetb (DIIC), anmapar [ onabmxku,
JU30COMBI, MX CTpoeHHEe U (GYHKIUU. B3anMoCBA3b OJTHOMEMOpPAaHHBIX OPraHOWIOB KIIETKHU.
CrpoeHue rpaHyJIsspHOro peTukyiymMa. CuUHTE3 pacTBOPUMBIX OelaKOoB. CHHTE3 KJIETOUHBIX
MeMOpaH. ['maakuii (arpanyisipHbINA) SHAOMIIA3MATHUYECKUN peTuKyIyM. CekpeTopHas (yHKIUS
armmapata ['onbmxu. TpancnopT BeniecTs B KileTke. Bakyonu pacTurenbHbIX KieTOK. KinerouHbii
cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUILI KJIETKU: MUTOXOHJpUH, TacTuibsl. CTpoeHue U GYHKIUU
MUTOXOHAPUN U 1acTu. [lepBUUHbIE, BTOPUYHBIE U CIIOKHBIE TJIACTU/IBI (DPOTOCUHTE3UPYIOLTUX
3YKapHUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranounapl kieTku CtpoeHne u QyHKIMN HeMeMOpaHHBIX OPTaHOUIOB KJICTKH.
PuGocompl. Mukpoduiamentsl. Mpleunbie KiIeTku. MukpoTpyOouku. KieTouHbiit meHTp.
CtpoeHue U IBIKEHHE KTYTUKOB M peCHUYEK. MUKpOTPpYOOUKH MUTOIIa3Mbl. [[eHTproms.
SAnpo. OGonouka spa, XpOMaTrH, KapHoIIa3Ma, SAPHIINIKA, UX CTPOCHHUE U PYHKIUU. S nepHbIit
0enkoBbI MaTpukKc. [IpocTpaHCTBEHHOE paclooKeHne XpoMocoM B UHTepda3sHoM siape. benku
XpOMaTHUHA - TUCTOHBI.
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Krnerounsie BkmtoueHuUs. CpaBHUTENBbHAs XapaKTEPUCTHKA KIETOK JYKapHOT (PacTUTEIHHOMU,
YKUBOTHOMU, TPHUOHOM).

IIpakTHyeckoe o0yueHune

Jlabopatopnas pabota 1. 3ydenue cTpoeHUs KJIETOK Pa3IuIHBIX OPTraHN3MOB.
[IpakTuueckas pabota 3. M3yueHnue CBOMCTB KJIETOUHON MEMOpPAHBI.
[Ipaktrueckas padora 4. M3ydeHue IBUKEHUS IUTOIUIA3Mbl B PACTUTEIBHBIX KJIETKAX.

Tema 1.6.

OOMeH BeliecTB U
npeBpanieHue
JHEPrum B KJIETKe.

OcHoOBHOe coaepxkaHue

Teopernueckoe o0yueHue:

AccuMUIIIAST M JUCCUMWISIUS - JIBE CTOPOHBI MeTabonm3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPO(MHBIN U TeTepOoTpOdHBIN. YUacTue KUCIOPOo/ia B OOMEHHBIX Mpolieccax. DHEPreTHUECKOoe
obecrnieuenue kieTku: npeppaiieHue AT® B oOMeHHbIX Tporieccax. DepMeHTATUBHBIN XapaKkTep
peakimii KJIIeTOYHOro Metabosm3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHU3M JICHCTBUSI.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPTaHMYECKUX KaTalu3aTOpOB. Belku-akTUBATOPHI U
OCNKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUM OT Pa3IMUHBIX
(bakTOpOB.

[lepBUYHBIN CHHTE3 OpraHUYECKUX BEIECTB B KieTke. PotocuuTe3. CBeTOBasg U TeMHOBas (ha3bl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnusHue pasnuyHbix (aKTOPOB Ha CKOPOCTH (HOTOCHHTE3A.
3Hauenue GpoTocuHTE3A.

XeMocuHTe3. Pa3zHooOpaszue OpraHM3MOB-XEMOCHUHTETHKOB: HHUTpUDHULIMpYyIOLME OaKTepuu,
KeJie300aKTepuu, cepoOaKTepUu, BOJIOPOIHBIC OaKTEpUHU. 3HAUCHUE XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Buasl Opokenms. IIpoaykTel OpOoXKEHHST W WX HCIOJb30BAHHE
YeJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHW3MBI KaK OOBEKThl OMOTEXHOJOTUM W BO3OYIUTETU
0o0se3Heil.

Rl WOk, P RPw
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AdpoOHBIe OpraHu3Mbl. JTanbl sHepreTuyeckoro oomena. [loaroroBurensHslil sTamn. ['mukonus -
0€CKHUCIOPOAHOE PACIICIUIEHUE TITIOKO3BI.

buonornyeckoe OKuCICHHE, WM KJIETOYHOE [bIXxaHWe. Poib MHUTOXOHIpHI B Ipoleccax
ouonoruueckoro okucineHus. Luknudeckue peaknuu. OkuciautenbHoe (ochopuarpoBaHue.
[IpenmymiectBa a’poOHOTO MyTH OOMEHa BEWIECTB Meped aHa’poOHBIM. OP(HEeKTHBHOCTH
SHEPreTUYECKOro 0OMeHa.

IIpakTHuyeckoe o0yueHue 3

JlabopatopHasi pabora 2. M3yueHue ¢GepMEeHTATUBHOTO paCHICIUICHUS MEPOKCHIA BOJOPOJA B 1

PACTUTEIIbHBIX U KUBOTHBIX KJIETKAX.

Jlaboparopnas pabota 3. CpaBHEHHE MPOIECCOB POTOCUHTE3A U XEMOCHHTE3A. 1

JlabopartopHas padota 4. CpaBHEHHUE NMPOIECCOB OPOXKEHUS U JbIXAHHUS. 1
Tema 1.7. OcHOBHOE coep:KaHue 4
HacnencrBennast Teopernueckoe o0yuenne: 3
HHpopmManus u Peakunu matpuunoro cuHTe3a. [I[prHIMN KOMIJIEMEHTAPHOCTH B PEAKLIUSIX MATPUYHOI'O CUHTE3A. 2
peasu3anus €€ B Peanmzanus HacnencTBeHHON mHGOpMaIUU. I eHETHYSCKHUM KOJI, €ro CBOKWCTBA. TPpaHCKPHUIIIUS -
KJIEeTKe. MAaTpUYHBIN CUHTE3 PHK. [TprHIMIIEI TPAHCKPHUIILUHU: KOMIIJIEMEHTApPHOCTb,

aHTUNAPAIIIETBHOCTh, ACUMMETPUYHOCTbD.

Tpancnauus u € aranbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka. Y cioBus OMocuHTe3a

6enka. KonupoBanue amunokucnot. Pois pubocom B OuocuuTese Oenka.

Opranuzanusi reHoMa y IPOKapuoOT U 3yKAapUOT. Perynsnus akTUBHOCTH T'€HOB y HPOKApHOT.

I'mnote3a omepona (®. XKako6, XK. Mano). Perynsius oOMEHHBIX NPOIECCOB B KIETKE.

Knerounsiit romeocras.

Bupycsl - HeksieTouHbIe POPMBI KU3HU U 00JUTaTHBIE Mapa3uTbl. CTPOEHUE MTPOCTHIX U CIOKHBIX

BHUPYCOB, PETPOBUPYCOB, OakTepro(haros. 1

Bupycubie 3a0oneBanusi yenoBeka, *uBOTHBIX, pacteruil. CIIN/], COVID-19, coumanbhubie u
MEIUIMHCKUE MPOOITIEMBI.
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IIpakTHUyeckoe o0yueHune

[Ipaktuueckas pabora 5. Coznanue Mojienu BUpyca.

Tema 1.8.
Ku3HeHHBIH MUK
KJIETKH.

OcHoOBHOe coaepxkaHue

TeopeaneCKoe Oﬁyqenne:

Knerounslii iy, ero nepuoas! u perymsauus. Marepdaza u muto3. OcoO0EHHOCTH MPOLIECCOB,
nporekaromux B uHTep¢asze. IloaroroBka kietku Kk JeneHuro. IIpecuHreTmueckuii
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M MOCTCUHTETHUYECKHH (TPEMUTOTUYECKUM) IEPHObI
uHTEp(a3bl.

Marpuunbiii cunte3 JIHK - permnukanusda. [Tpunnune! perummkanuu JIHK: KomruieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIIApAIUIENbHOCTE. Mexann3M perunkanuu JJHK. XpoMocoMel.
Crpoenue xpomocom. Tenomepbl U TeloMepaza. XPOMOCOMHBIM HAOOp KJIETKH - KapUOTHIL.
JIMIUIONHBIM ¥ TaruiougHblid HaOOphel XpomocoM. ['omosnormynsie XpomocoMmsl. IlosoBbie
XPOMOCOMBI.

NP>~ O

IIpakTnuyeckoe o0yueHue

JlabopaTtopHas padota 5. U3yueHue XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.
JlaGoparopnas padota 6 HabmogeHrne MuTO3a B KJIeTKaX KOHYMKA KOPEIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENaparax).

Tema 1.9. Ctpoenne
U pyHKUHH
OPraHu3MoB.

OcHOBHOe coepxkaHmne

Teopernueckoe o0y4enue:

buonorudeckoe paznoobpasue opraHu3zmMoB. OTHOKJIETOUHbIE, KOJIOHUAJIbHBIC, MHOTOKJIETOUHBIE
OpTaHU3MBI.
OCc0OEHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTA OJTHOKJIETOUYHBIX OpraHu3mMoB. bakrepuu, apxew,
OJTHOKJICTOYHBIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYrHe MpoTecThl. KooHUATbHBIC
OpTaHU3MBI.
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B3anmocCBsA3p 4YacTe€l MHOTOKIETOYHOTO OpraHu3Ma. TkaHM, Opranbl M CHCTEMBI OPTaHOB.
Opranusm kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHui. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHasi, MOKPOBHAs, MPOBOJAIIAS,
OCHOBHasl, Mexanndeckas. OcoOOCHHOCTH CTPOCHUS, (DYHKIMI U PacoIOKeHHs TKaHEH B opraHax
pacTeHUN.

TkaHU >XKMBOTHBIX M YEJIOBEKA. THUNBI KMUBOTHBIX TKAHEW: SIUTEJHAIbHAS, COCIWHUTEIIbHAS,
MbIlIeuHass, HepBHass. OCOOEHHOCTH CTpOeHUs, (PYHKIMH W PacTOJIOKCHHS TKaHEW B OpraHax
YKABOTHBIX U YEJIOBEKa.

Opransl. BeretaTuBHbIE U TE€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
YKABOTHBIX U YeoBeKa. OyHKIMHA OPTraHOB U CUCTEM OPTAHOB.

Omnopa Tena opranm3moB. Kapkac pactenuit. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHYTpeHHUH CKelleT. CTPOCHUE U THUIIBI COETMHEHUS KOCTEM.
JIBI>KeHUE OpraHu3MoB. J[BUKEHUE OJHOKJIETOYHBIX OPTraHU3MOB: aMeOOUIHOE, KTYTUKOBOE,
pecHu4YHOe. JIBM>KEHHE MHOTIOKJIETOYHBIX PACTEHUM: TPONM3MbI M HAacTuW. JIBHxKeHue
MHOTOKJIETOYHBIX KUBOTHBIX M Y€JIOBEKa: MblllieuHasi cuctema. Peduiexc. CkeneTHble MBIIIIIBI U
ux pabora.

IIutanue opranusmoB. IlorsomieHne BOABI, YIVIEKUCIONO Tra3a W MHUHEPAJIbHBIX BEIIECTB
pacteHusmu. lluranue KUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKJIECTOYHOE IHILEBAPEHHUE.
[IuTaHre NMO3BOHOYHBIX >XKMBOTHBIX. OTAENBI MUIIEBAPUTEIBHOTO TpakTa. [IumieBapuTenbHbIC
xkenessl. [InmeBapuTenbHas cucTemMa 4ejIoBeKa.

Jlpixanue opranu3moB. Jlpixanwe pacteHuii. [[pixanue xuBOTHBIX. [uddysus razoB dyepes
MOBEpXHOCTH KieTku. KoxkHoe nprxanue. /[pixarensHas moBepxHOCTh. JXKabepHoe

n J€royHoe AbixaHue. JIpIXaHWE MO3BOHOYHBIX JKUBOTHBIX W YEJOBEKA. DBOJIIOIUOHHOE
YCIIOKHEHUE CTPOCHHUS JETKUX IMO3BOHOYHBIX XMBOTHBIX. JlpIXaTelibHas CUCTEMa YEJIOBEKa.
MexaHu3M BEHTWISIMA JIETKAX Y NITULl U MIICKONUTAIOMMX. Perynsauus apixanus. JlprxaTteabHbie
00BEMBI.
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TpaHcopT BEWIECTB y OPraHU3MOB. TpAaHCIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BEIIECTB Y
XKUBOTHBIX. KpoBeHOCHas1 cucteMa u e€ opransl. KpoBeHOCHAsI cucTeMa IM03BOHOYHBIX )KMBOTHBIX
u yenoBeka. Cepalie, KpOBEHOCHBIE COCY/IbI U KpoBb. Kpyru kpoBooOparieHus. JBOIIOLMOHHBIE
YCIIOKHEHUsI CTPOCHUS KPOBEHOCHOM CHCTEMbl NIO3BOHOYHBIX XMBOTHBIX. PaboTa cepaua u eé
peryJsnus.

Brinenenue y oprauu3zMoB. Beinenenue y pacrenuid. Beinenenue y :kMBOTHbIX. COKpaTUTEIbHBIE
BaKkyosiu. Oprassl BelaeneHUs. OUiIbTpanys, CEKpeuuss 1 00paTHOE BCAChIBAHUE KaK MEXAHHU3MBI
paboThl OpraHoB BblieaeHUs. CBsA3b MOJOCTH TeJla C KPOBEHOCHOM U BBIICIUTEIBHON CUCTEMAMH.
Boienenue y mo3BOHOYHBIX JKUBOTHBIX M 4esoBeka. [louku. CtpoeHne M GyHKIMOHHpPOBAHHUE
HeppoHa. OOpa3oBaHHE MOYH Y YEJIOBEKA.

3ammra y OpraHu3MoB. 3aluTa Y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OaKTEpHil U LUCTHI
MPOCTENIINX. 3alIUTa Yy MHOTOKIETOUYHBIX pacteHud. Kyrtumkyma. CpencrtBa macCMBHOM M
XUMHUYECKOU 3anThl. DUTOHIIHUIBL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOM3BOAHBIEC. 3alUTa OpraHu3Ma OT
6onesneii. immyHHas cuctema yenoBeka. KileTouHbIN 1 TyMOpaIbHBI UMMYHUTET. BpOsKIEHHBIIM
U IpUOOPETEHHBIN criennrueckuii UMMYyHUTET. Teopust KIIOHAIBHO-CEIEKTUBHOTO UMMYHUTETA
(IT. Opmux, ®.M. bepner, C. ToneraBa). BocmamutenpHble OTBETHI OPraHU3MOB. Pouib
BPOXKIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JIeBaHUH.

PaznpaxumMocTh M perymsinus y OpraHu3moB. Pa3apa)knuMocTh y OZHOKJIETOYHBIX OPTaHU3MOB.
Taxcucel. Pa3znpaxuMocCTh U peryisuus y pacTeHud. POCTOBbIE BEIIECTBA U UX 3HAYCHUE.
HepBHas cuctema u pediekTopHas peryisnus y >KHBOTHBIX. HepBHas cuctema u €€ OTICINbI.
DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI y KMBOTHBIX. OTIEIbI TOJIOBHOTO
MO3Ta TT03BOHOYHBIX )KUBOTHBIX. Pediiekc u pednexkropHas mayra.

besycioBHbIE U yCIOBHBIE PE(IEKCHI.
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FYMOPaJII)HaH peryianonuAa U SOHAOKPpUHHASA CUCTEMA )KUBOTHBIX M YCJIOBCKA. Kenesnl BHHOKpHHHOﬁ
CUCTCMBI U UX TOPMOHBI. I[eﬁCTBHC TOPMOHOB. BzaumocBsi3b HepBHOﬁ )41 BH,HOKpHHHOﬁ CHCTCM.
FI/IHOTaJIaMO-FI/IHO(I)I/ISapHaSI CHCTCMaA.

IIpakTHyeckoe o0yuyenue 3

JlabopatopHas pabota 7. U3yueHnue TkaHel pacTeHUH. 1

JlabopatopHas pabota 8. 3yueHne TkaHe# )KUBOTHBIX. 1

JlabopatopHas pabota 9. 3yueHue opraHoB IIBETKOBOT'O PACTEHUSI. 1
Tema 1.10 OcHOBHOE coep:KaHue 6
Pasmuoxenue u Teopernuyeckoe o0y4enue: 4
pa3BuTHe ®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrojoe (BKJIOYas BETreTaTUBHOE) M T0JIoBoe. Buwl 2
OpPraHu3MoOB. 0ecroyioro pa3MHOXKEHHUSI: TOUKOBAHUE, CIOPYJISIIUSA, (PparMeHTaIus, KIOHUPOBAHHUE.

[TonoBoe pazmuoxkenue. [lonoBble kneTku, uiu rametrsl. Meno3. Cranuu meio3a. [loBenenue

xpoMocoM B Meiro3ze. Kpoccunrosep. buonormyeckuii cMpici M€i03a M MOJOBOTO IpoIlecca.

Mei103 1 €ero MECTO B dKU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoasimieBoe pasButue. I'ameToreHe3 y >kuMBOTHBIX. IlomoBeie kenes3pl. OOpa3oBaHuE U

pa3BUTHE MOJOBBIX KIETOK. CiepMarorene3 u ooreHe3. CTpoeHUE MOJOBBIX KIIETOK.

OmnogoTBOpeHHE H  AMOpPUOHAIIBHOE pa3BUTHE KUBOTHBIX. CHoOcCOOBl  OIJIOIOTBOPEHUS:

Hapy»XHO€, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHUOJIOTHS - HAayKa O pPa3BUTHU

opranu3moB. Crtaguu >MOpUOTeHe3a >KMBOTHBIX (Ha mpumepe jsaryimiku). IpoGnenue. Tumbl 2

npoosnernsi. OcoOeHHOCTH APOOJIEHUS MIIEKOMUTAIOMNUX. 3aPOBIIICBBIC JIUCTKH (TaCTPYIISAIHs).
3akjlaika OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JIMCTKOB. B3anMmHoe BIMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apo/biiia (AMOpHOHATbLHAS MHAYKITUS ). 3aKiiajKa MiiaHa CTPOSHHS >KUBOTHOTO
KaK pe3yJbTaT UepapXUUeCKUX B3aUMOJEHCTBUI reHOB. BinsHue Ha SMOpHOHAIBHOE pa3BUTHE
pazTUYHBIX (PaKTOPOB OKPYKAIOMIEH CPEIbI.
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Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHelii nepuoa. IlpsMoe m HempsiMoe pa3BUTHE.
Pa3Butie ¢ meramopdo3oM y O€CIIO3BOHOUHBIX M ITO3BOHOYHBIX JKMBOTHBIX. buosnornueckoe
3HAYECHHUE NPSAMOrO0 M HEIPSAMOTO pa3BUTHS, UX PACIPOCTPAHEHHME B Ipupoje. Tumbel pocra
AKUBOTHBIX. DAKTOPBI PETYISILIMU POCTA )KMBOTHBIX M yenoBeka. CTaguu MocTIMOPHUOHATBHOTO
pa3BUTHS y KUBOTHBIX M yenoBeka. lleproasl oHTOreHeza yenoBeka. CtapeHHME U CMEpPTh Kak
OHMOIOTHYECKHE MTPOLIECCHI.

Pasmuoxenune u passutue pacrteHuil. ['amerodut u crmopodur. Meito3 B KMU3HEHHOM IUKIIE
pactenuii. O6pazoBaHue crop B npoiecce Meio3a. ['ametorenes y pacrennid. OmiogoTBOpeHue 1
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [IBOMHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PAaCTCHUM.
OOpazoBaHue 1 pa3BUTHE CEMEHH.

MexaHn3MBbl PETYISALAN OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

IIpakTnyeckoe o0yuyeHue

JlaGoparopnas padota 10. 3yueHne cTpoeHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEraparax.
CrpoeHure OpraHoB pa3MHOKEHHUSI BBICIINX PACTCHUIN.

[Ipaktuueckass pabora 6. BrisBiIeHHE TPU3HAKOB CXOJCTBAa 3apOJIBINICH TO3BOHOYHBIX
AKUBOTHBIX).

Tema 1.11
I'eneTruka - Hayka o
HACJIEACTBEHHOCTH
U U3MEHYHMBOCTH
OpPraHu3MoOB

OcHoOBHOe coaepxkaHue

Teopernueckoe o0y4enue:

Hcropust cTaHOBIEHHS U Pa3BUTHS Te€HETHKU Kak Hayku. Paborel [."Mennens, I'. ne ®pusa, T.
Moprana. Ponb oreuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Padorsr H.K. Kombmosa, H.W.
BasumoBa, A.H. benoszepckoro, I'.J[. Kapmeuenko, FO.A. ®umumuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIEC TEHETUYECKUE TOHITUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJUICJIbHBIE TE€HBI,
aJbTEpPHATUBHBIE TPU3HAKHU, TOMUHAHTHBIA U PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
YuCTas JIMHUS, THOPUBI, TeHOTHII, eHOTHI. OCHOBHBIE METO/IbI TEHETUKU: THOPUTIOIOTHUECKH,
LATOJIOTUYECKUI, MOJIEKYJISIPHO-TEHETUYECKHM.
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Tema 1.12
3aKOHOMEpPHOCTH
HACJIeICTBEHHOCTH.

OcHOBHOE coep:KaHue

TeopeTnueckoe odyueHnue:

N

Monorubpunnoe ckpemuBanue. [lepBwiii 3akoH MeHnmens - 3aKOH eIMHOOOpaswsi THOPHIOB
nepBoro nokosieHus. [IpaBuno nomuHupoBanus. Bropoit 3akoH Menaens - 3aKOH paclierieHUs
npu3HaKoB. [{uTonornaeckue 0CHOBBI MOHOTHOPHUTHOTO CKpeIrBaHus. [ uioTe3a 4ucTOTh raMeT.
Ananusupymomiee ckpeumBanue. [IpoMeXyTOUHBIM XapakTep HacieqoBaHus. PacuiernieHue
IPU3HAKOB MPY HETIOJTHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHzens - 3aKOH HE3aBUCHMOIO HacleAOBaHUS
npu3HakoB. [{uronoruyeckne 0CHOBBI JUTUOPUIHOTO CKPEIIUBAHUS.

CuemnieHHoe HacnegoBaHue npusHakoB. PaboTel T. Moprana. CriensieHHoe HaclieJOBaHUE TEHOB,
HapylIeHUE CUEIUICHUS] MEXAY F'eHaMu. XpOMOCOMHAsI TEOPHS HACIIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHWU3M OIPEAECHEHUS NO0JIA. AYyTOCOMBI MU IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHpIi M TeTepOoramMeTHbId IMOJI. ['eHeThuecKas CTPYKTypa IIOJIOBBIX
xpomocoM. Haciienosanue npu3HaKoB, CHEIUIEHHBIX C ITOJIOM.

I'enotunn kak wmenoctHas cucrema. llnedorponus - MHOXECTBEHHOE JCHUCTBUE TEHA.
MHOXKECTBEHHBIM aJlIeNn3M. B3auMoJIeiCTBUE HEAUICNbHBIX TE€HOB. KOMIUIEMEHTApHOCTD.
Onucras. [lonumepus.

['eneTnueckuii KOHTPOJIb PA3BUTHUSI PACTCHUH, )KUBOTHBIX U YEJIOBEKA, & TAKXKE (PU3MOTOTUUECKUX
MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIUNA. ['eHeTMUYECKHEe MEXaHHU3Mbl CUMOHMOTEHE3a,
MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH - Tapa3suT» U «XO35UH - MUKpOOHOM». ['eHeTmueckue
aCMEKThl KOHTPOJIA W W3MEHEHMsI HACJICICTBEHHOW HWH(POpMAIMM B TOKOJICHHUSX KIETOK U
OPraHU3MOB.

IIpakTnueckoe o0yueHue

[Ipaktuueckass pabGota 7. WM3ydeHwe pe3yabTaToB MOHOTHOPUAHOTO U AUTHOPUAHOTO
CKpEILUBAHUA Y APO30(HUIIBI.
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Tema 1.13
3aKOHOMEpPHOCTH
U3MEHYHMBOCTH.

OcHOBHOE coep:KaHue

TeopeTnueckoe odyueHnue:

N

BsaumopeiicTBue renotuna u cpeasl npu GpopmupoBanuu henoruna. I3MEHUNBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIE IpPU3HAKUA. BUIbl M3MEHUYMBOCTU: HEHACIEACTBEHHAs U
HACJICICTBECHHASI.

MonupukanonHass HW3MEHUMBOCTh. Ponb cpensl B POpMHUPOBAHUM  MOAM(PHUKAIIMOHHOM
n3MeHunBocTu. HopMma peakiuu npusHaka. BapuannonHslil psii U BapuanuoHHas Kpusas (B.
Noranucen). ColicTBa MOIM(UKAIIMOHHOW N3MEHYUBOCTH.

I'eHoTunnueckass u3MeHUMBOCTb.  (CBOWCTBA  T€HOTUIIMYECKOM  HM3MEHYMBOCTH.  BHIbI
T€HOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTAlIMOHHAS.

KomOunaTtuBHass u3MeHYHMBOCTH. Meilo3 U TMOJOBOM mpolecc - OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3/IaHUU TE€HETHYECKOT O pa3HOOOpa3us
B IIpEJIeNIax OJHOrO BUAA.

MyTtanoHHass ”3MEHYMBOCTb. BHUIbI MyTaluil: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE
U MHAYLUUMPOBaHHbIE MyTalMHu. SnepHble W LUTOIUIa3MaTudyeckue myranuu. CoMaThyeckue u
N0JIOBbIE MyTaluu. [ [puunHbBl BOSHUKHOBEHUS MyTalMil. MyTareHsl ¥ UX BIMSIHUE Ha OpraHU3MBI.
3aKOHOMEPHOCTH MYTAallMOHHOI'O IpOIEecca. 3aKOH I'OMOJOTUYECKUX PSNOB B HACIEACTBEHHOU
m3menunBoctu (H.I1. BaBuiioB). BHesdiepHas "3BMEHUMBOCTh U HACJIEACTBEHHOCTb.

IIpakTnueckoe o0yueHue

Jlabopatopnas padora 11. MccnenoBanue 3akOHOMEpPHOCTEH MOIUDUKAITMOHHON H3MEHYHUBOCTH.
[TocTpoenune BapruallMOHHOTO PsiJia U BApUALIMOHHOW KPUBOU.

Tema 1.14
I'eHeTHKA YeJIOBEKA

OcHOBHOE coep:kaHue

TeopeTruueckoe o0yuenmue:

Kapuotun uvenoeka. MexayHapoaHas mporpaMma HMCCIEIOBAHUS T€HOMa 4YesioBeKa. MeTombl
M3Y4YeHUs] TEHETHKM 4YeJIOBeKa: TEHEAIOTUYECKHM, OJM3HENOBbIM, [MTOTCHETHYECKUH,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYIsIpHO-TeHeTH4YecKuil. COBpPEMEHHOE OIpEeAeIeHUe
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TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4nciie ¢ noMoisro [11[P-
aHaiu3a. HacnencrBeHHble 3a00eBaHus yesoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKa.
bone3Hn ¢ HacieICTBEHHOW NPENpacHoIOKEHHOCTBIO. 3HAYEHUE MEAMIMHCKONM T€HETUKH B
MPEAOTBPAICHUM M JIEYEHUM TEHETHUYECKUX 3a00Je€BaHMU 4YelOBEeKa. MeIHKO-TreHEeTUYECKOoe
KOHCYJIbTHpOBaHUE. CTBOJIOBBIE KIETKU. [[OHATHE «T€HETHUECKOrO Ipy3a». DTUUECKUE aCIEKTHhI
MCCJIEI0BAHMUI B 001ACTH pEJAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (QakTOphl TMOBBIIICHHOW YYBCTBUTEIBHOCTH UEJIOBEKAa K (PU3UYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpyXkaromed cpeasl. ['eHernueckas IpeapacroioKeHHOCTh
YeJIOBEKa K MAaTOJIOTHSIM.

Tema 1.15
Cegexuus
OPraHu3MoB.

OcHOBHOE coep:KaHue 4
Teopernueckoe o0yueHue: 2
JlomecTrKanys 1 CeleKUrs. 3apOoXKIAEHUE CENeKIMU U foMecTukanuu. Yuenne H.M. BaBunosa o 2

[leHTpax MPOUCXOXKACHUSI 1 MHOTO0Opa3usl KyJIbTYPHBIX pacTeHuil. Pojib celekiuu B co31aHuu
COPTOB pacTeHUi W MOpPOJ KUBOTHBIX. COpT, mopoja, mTamMM. 3aKOH FOMOJIOTUYECKHUX PSJIOB B
HacjeAcTBeHHOM n3MeHunBocTH H.W. BaBuiosa, ero 3HaueHue s CEJICKIIMOHHOM paOOThI.
Mertonbl ceneKInoHHOM paboThl. IcCKycCTBEHHBIN OTOOP: MaCCOBBIN U MHAMBUIYaTbHbBIN. JTallbI
KOMOMHAIMOHHOM cesieKiuu. VcnbITanue mporu3BoAUTENCH 10 TOTOMCTBY. OTOOp MO FEHOTHUITY C
MTOMOIIBIO OLIEHKU (DEHOTHIa TOTOMCTBA U OTOOP IO TEHOTUITY ¢ roMoIIkto aHanu3a JJHK.
NckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaguaniMOHHBIA M XUMUYECKUN
MyTareHes Kak ICTOYHUK MyTalluil y KyJIbTYPHBIX opM opranu3MoB. Vcrnonb30BaHre TeHOMHOTO
penakTupoBaHus U MeTon0B pekoMOonHaHTHBIX JIHK mis momyuenus ucxomgHoro Marepuana Jist
CEJICKLINH.

[Tomyyenue nmonurmonioB. BEyTpuBraoBas rubpuausamnus. ban3kopoaCcTBEHHOE CKpEIIMBaHUE,
i uHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WM ayTOPUAUHT. ['€Tepo3uc u ero mpu4yuHbI.
Ucnonb3oBanue rerepo3uca B cenekiuu. Otnanéunas rudpuausanus. [Ipeononenue Gecroaus
MEXBHUIOBBIX THOPUIOB. J[OCTHKEHUSI CENEKIIUN PACTEHUIN U )KUBOTHBIX.
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CoxpaHeHHe U U3yYEeHHE T'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX pOAUYEH
JUTSL CO3/IaHUSI HOBBIX COPTOB U TUOPUJIOB CEIBCKOXO3SUCTBEHHBIX KYIBTYDP.

IIpakTHyeckoe o0yueHune

JlabopatopHass pabora 12. M3ydeHue cOpTOB KyJIbTYPHBIX pPACTEHUH W TOPOJ JIOMAIIHUX
KUBOTHBIX.
Jlabopatopnas pabota 13. M3yueHne METO0OB CENEKITUN PACTCHHM.

OcHOBHOE coep:KaHue

Teopernueckoe o0y4enne:

Tema 1.16
BuorexHoJsiorus u
CHHTEeTHYeCKas
omoJiorusl.

OOBEKThI, HCHONb3yeMble B OHWOTEXHOJOTHH, - KIETOYHbIE U TKAaHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaaulMOHHAas OWMOTEXHOJOTrHUs: XJIeOONEUYEeHHUE,
MOJIyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAENNE. MuKpoOuoiornueckuii cuure3. OObEKTHI
MHUKPOOHOJIOTHYECKUX TeXHOIOrHH. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.
Co3aHre TEXHOJIOTMM M MHCTPYMEHTOB LEJICHAIPABICHHOIO M3MEHEHUS U KOHCTPYUPOBAHMS
TE€HOMOB C LIEJIbIO MOJIYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COIEPKAILUX HE BCTPEYAIOIIMECS
B IIpUpPOJIe OUOCUHTETUYECKUE TTYTH.

Krnerounas nnxenepus. MeToapl KyJIbTypbl KIETOK U TKaHEH pacTeHUH U )KUBOTHBIX. KpnoOaHku.
Comaruueckass ruOpuau3anus M coMaTU4Yeckuid sMOpuoreHes. lMcmosib3oBaHWE rarioujioB B
CeNeKIMU pacTeHnid. VICKycCTBEHHOE OIUIOJOTBOpEHHE. PEKOHCTpyKIMS SAWLIEKIECTOK H
KJIOHUPOBAHUE )KUBOTHBIX. METO/ TPAHCIUIAHTALIMH SAJ1€p KIIETOK.

XpOMOCOMHass W TE€HHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI'€Ha W KOHCTPYHPOBAHHUE
pekoMmOuHanTHeIX JIHK. JlocTmkeHns W MEpCIEKTUBBI XPOMOCOMHON M TE€HHOW WH)KEHEPHH.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOJIEeMbI T€HHOM HHKEHEPHUH.

MenunuHckue OuorexHosoruu. Iloctrenomuass tudposas MenunuHa. ITIP- guarHocTtuka.
MeTaboI0MHBIN aHaJIN3, TEHOLEHTPUYECKUI aHalIu3 MpOTeoMa YesIoBeKa JJisl OLIEHKH COCTOSIHUS
€ro 3710poBbs. Vcrnonb30BaHre CTBOJOBBIX KJIETOK. TapreTHas Tepanus paka. 32-OHOUHKEHEPHS
1A pa3pabOTKU (PyHIAMEHTAIBHBIX OCHOB MEIMIMHCKUX TEXHOJIOTUN, CO3/IaHUSI KOMIUIEKCHBIX
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TKaHEH COYETAHMEM TEXHOJIOTMH TPEXMEPHOIro OMONPUHTUHIA U cKaQ(oJIIUHTa A peLICHUs
3a]1a4 [ePCOHAIN3UPOBAHHON METUIIVHBI.

CoznaHne BEKTOPHBIX BAaKIMH C LEJIbl0 0OecreueHus: KOMOMHHUPOBAHHOM 3alUThl OT
Bo30ynuteneri OPBU, ycranoBneHne MoOJEKyISIpHBIX MexaHH3MOB (pyHkunoHupoBanuss PHK-
CoJIep KalllX BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMACHbBIE 3a00JIEBaHUS YEJIOBEKA U )KUBOTHBIX.

NuauBuayaJbHBIA POEKT 6
Paznea 2. 68
Tema 2.1. Conep:xanue 4
3apoKIeHHE U Teopernuyeckoe o0y4enue: 4
pa3BUTHE OBomonmonHas teopusa Y. JlapBuna. [Ipennochuiky BO3HMKHOBEHMS JapBuUHHU3MA. JKHU3HBb U 2
ABOJIIOLIMOHHBIX Hay4Has JearenbHocTh Y. JlapBuHa.
MPEJICTABIICHNUM B
ouonoruu JIBrkyuie cuibl 3BOMOLMKM BUAOB 1o Y. /lapBuHY (BbICOKass MHTEHCUBHOCTb Pa3MHOKECHUS 2
OpraHU3MOB, HACIEJCTBEHHAs W3MEHYUBOCTh, OOph0a 3a CyIIECTBOBAHHUE, €CTECTBEHHBIA W
HCKYCCTBEHHBIN O0TOOD).
Odopmnenue cunrernueckor Tteopun HBomtounu (CTD). HeltpanbHas Teopusi SBOJIOIMH.
CoBpemeHHas 3BOJIIOIMOHHAST OMOJIOTHSI. 3HAYEHUE DBOJIFOIMOHHON TeOpUU B (HOPMUPOBAHUU
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpAa.
Tema 2.2. Coaep:xanue 8
Mukpossosronusi 1 | Teoperuueckoe o0ydyenue: 6
e€¢ pe3yJbTaThbl. [Tonynsimust  kak  djeMeHTapHas eauHuna HBosrouud. COBpPEMEHHBIE METOIbl  OIEHKHU 2

T€HETUYECKOr0o pazHoo0pasus U CTPYKTYphl nonysiiuil. Mi3amenenue renHodoHa Nonyssuy Kak
AJIEMEHTAPHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH TIeHeTHdeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

OnemeHTapHbie  (akTOphl  (ABUKYIME CHJIBI)  OBOJIONMUA. MYTallMOHHBIM  TIpoIiecC.
KomOunHatruBHast n13MeHUYHBOCTG. J[peti reHoB - ciydalinple HEeHATPaBICHHBIC U3MEHEHUS YaCTOT
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atenied B momyssumsx.  Oddekt ocHoBarens. Mwurpanuu.  M3omadmus  MOMyNSIAN:
reorpaduyueckas (MpocTpaHCTBEHHAs), OMoJIOruYecKast (pernpoyKTUBHA).

EctectBenHbIii 0TOOp - HampaBisOmuUN (GakTop 3Boionrud. DOpMBI €CTECTBEHHOTO OTOOpa:
ABWOKYIIUM,  CTaOMIM3MPYIOMIMKA,  paspbiBatomuii  (nu3pyntuBHbii).  [lonoBoit  otGop.
BO3HMKHOBEHHE U 3BOJIIOLMS COLIMAIBHOIO IMOBEICHUS )KUBOTHBIX.

[IpucrocoOaeHHOCT,  OPraHU3MOB  KaKk  pe3ysibTaT  MHKPOIBOMIONMH. BO3HUKHOBEHHE
OpUCIIOCOONIEHNH y opraHu3MoB. ApoMop¢o3bl U nanoagantauuu. [Ipumepsl npucnocodaeHuit y
OpraHu3MoB: Mop¢osoruueckue, (HU3HOIOrMUecKre, OHOXMMHUYECKHE, IOBEJECHYECKHE.
OTHOCUTENBHOCTH NPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BunoobpazoBanue kak pe3yinbTaT MUKPOIBOMIONHH. W30msmms -
KJIIOUeBOM (pakTop BUAooOpa3zoBaHud. IlyTm u cnocoObl BUI000pPA30BaHUS:AJIIONATPUUIECKOE
(reorpaduueckoe), CUMIATPUIECKOE

(PKOJIOTHYECKOE), «MTHOBEHHOE»  (MoNuIuionau3anus, ruldpuausanus). JIuTeabHOCTh
HBOJIFOLIMOHHBIX MPOLIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponnb aBosomoHHON OMosioruu B pa3paboTke HAYYHBIX METOJ0B COXpaHEHHs OHOpa3Hoo0pasusl.
MUuUKpOIBOMIONMS W KODBOJIOIMS TAapa3uTOB U WX X035eB. MexaHu3Mbl (HOpMHpPOBaHHUS
YCTOMYMBOCTU K aHTUOMOTHKAM U ClIOCOOBI OOPHOBI C HEM.

IIpakTnueckoe o0yueHue

JlaGoparopnass pabora 14. IlpucrmocoOneHuss OpPraHM3MOB W HMX  OTHOCHTEIIbHAS
11e71ec000pa3HOCTb.
Jlabopatopnas pabota 15. CpaBHeHUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO.

OcHOBHOe coaepxkaHue

TeopeTuueckoe o0yuenmue:
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Tema 2.3
Makpo3BoJIlouusa u
eé pe3yJbTaThbl

MeToasl u3ydeHHUs MakKpodBOMIONHH. [laJeoHTONOTHYECKHE METOIbl H3YYCHHsI DBOJIOIHUH.
[Tepexomubie GopMbl U GUITOTCHETUICCKUE PSTBI OPTAaHU3MOB.

buoreorpaduyeckue Meronbl n3ydeHus sBoitonun. CpaBHeHHE (QIIOpHI U QayHbl MATEPUKOB H
ocTpoBOB. broreorpaduaeckue odmacti 3eMiu. BUIbI-oHIEMUKN U PETUKTHI.

OMOpPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOABl HM3yYeHHUs DBOJIOLUU.
['eHeTnyeckue MeXaHM3MBI SBOJIOIUN OHTOT€HE3a U TMOSIBJICHUS SBOJIOLMOHHBIX HOBIIECTB.
['oMosiornyHble U aHAJIOTUYHBIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-
reHeTUYECKUE, OMOXUMHUECKUE U MATEMATUYECKUE METO bl U3yUEHUs SBOITIOLUH. | OMOJIOTHYHbIE
reHbl. COBpEMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JI€PEBHEB.

XPOMOCOMHBIE MyTaIlH W SBOJIIOIHSI TEHOMOB.

OO6uue 3aKOHOMEpPHOCTH (MpaBuia) 3BoOJIOIMUA. HeoOpaTUMOCTh HBOIIONMHU. AJanTUBHAs
panuanus. HepaBHOMEPHOCTH TEMITOB 3BOJIOIIUU

Tema 2.4
IIpoucxoxaenue u
pa3BUTHE KU3HU HA
3emure.

OcHOBHOe coxepxkanmne

14

Teopernueckoe o0y4enne:

14

Hayunble TunmoTesbl MPOUCXOXKICHHS KU3HU Ha 3emie. AOuoreHes u naHcrnepmus. JloHaydHbIe
MIPEJICTABIICHUS O 3apOXKICHUHU KU3HU (KpealuoHu3M). [ MmoTe3a NoCTOSTHHOTO CaMO3apOosKICHUS
XKU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Crnannannanu, JI. [lacrepa. [Ipoucxoxaenue
U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATambl HEOpPraHWYEeCcKOW HBostouuu. llnaHerapHas (Teojlorvueckas) 3BOJIOLHUS.
XuMmudeckas 3BONIONHS. AOMOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOpraHn4eckux. OMnbIT
C. Mumnepa u I'. FOpu. O6pa3zoBanne nonmumepoB u3 MmoHomepoB. KoarepBaTHas runote3a A.U.
Onapuna, runore3a nepsuuHoro OynapoHa J[. Xonaeina, renernyeckas runoresa I'. Ménnepa.
Pu6ozumbr (T. Yek) u runmore3a «mupa PHK» V. I'mnbepra. ®opmupoBaHue memMOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.
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HCTOpI/I}I 3emiau u METOJbI eé HN3Yy4YCHUA. Hckonaemeie OpPraHU4YC€CKHEC OCTATKH. FCOXpOHOJIOFI/ISI 141
e€ MCTO/JBI. OrtHocuTenbHas U a0COIIOTHAS I'COXpPOHOJIOTHA. FCOXPOHOJIOFI/IIIGCKaH mKajia: 50HBI,
9PbI, IICPUOAbI, SITIOXH.

HauvanbeHble 3Tambsl opranndeckoii 3Boroun. [losBiieHue 1 3BOTIONHS TEPBHIX KIETOK. DBOIIOIUS
MeTtabonu3ma. Bo3nukHoBeHue nepBbix dkocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH Kak
aHaJor nepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpOKaprUOTHI U 3yKapUOTHI.
[Ipoucxoxknenue dykapuoT (cuMOMOreHes). OBOJNIOIMOHHOE TMPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMM BBICHIMX pacTeHuil. OCHOBHbIE apoMOpdo3bl pacTeHHil. Boixon
pacteHuid Ha cyiry. llosBiaeHHE CHOPOBBIX PACTEHHWM W 3aBOEBaHWE MMM cylmid. CeMEHHBIE
pactenus. lIponcxoxaeHne NBETKOBBIX PACTEHUMN.

OcHOBHBIE ATarbl BOJIONNH KUBOTHOTO MHUpa. OCHOBHBIE apoMop(do3bl KUBOTHBIX. Benackas
dayna. KemOpuiickuii B3phIB - MOSBJICHHE COBPEMEHHBIX TUIOB. [IepBhie XOpIOBBIE KUBOTHBIE.
XKuzap B Bome. DBOMIOIUS TMO3BOHOYHBIX. [Ipoucxoxknenwe ampuOuii u  pEeNTUIUI.
[Tpoucxoxnenre muiekonuTarommx W OTUL. [lpuniun kmtodeBoro apomopdoza. OcBoeHue
0E€CIO3BOHOYHBIMU U MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTne xu3HM Ha 3emie MO 3paM M NEPUOJAM: apXeil, mMpoTepo30H, Maaeo30M, Me3030M,
KaitHOo30M. O011as XapakTepucTrKa KIruMaTa | reoJIorndeckux nporeccos. [losBienne u paciBeT
XapaKTEPHBIX OPTraHU3MOB. YTIe00pa3oBaHHE: €ro YCJIOBUS M BJIMSHUE HA Ta30BBIA COCTaB
aTMocdephl.
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MaccoBble BRIMUPAHHUS - YKOJOTUIECKUE KPUZHUCHI TPOIIOTO. [[pUYuHBI U CIIEICTBHSI MACCOBBIX
BbeIMUpaHuil. COBpEeMEHHBIN AKOJIOTHYECKUN KpHU3UC, ero ocobeHHocTu. [IpobieMa coxpanenus
O6ropazHoobpasus Ha 3emIie.

CoBpeMeHHass cHCTeMa OpraHudeckoro wmwupa. [IpuHImNBl Kiaccuukanmum OpraHu3MOB.
OCHOBHBIE CHCTEMATHYECKUE TPYTIIHI OPTaHU3MOB

Tema 2.5.
IIpoucxoxaenue
YeJi0BeKa -
AHTPOIOTeHEe3

OcHoOBHOe coaepxkaHue

TeopeTnueckoe odyueHnue:

Paznens! 1 3a1aun aHTPONOTIOTUH. METO bl aHTPOTIOJIOTHH.

CraHOBJIEHHE TMPEACTABICHUN O TMPOUCXOXKIECHUM YeJOBeKa. Peaurno3Hele  BO33pPEHMUSL.
CoBpeMeHHbIE HAYYHBIEC TEOPHH.

CxoncTBO YenmoBeKa ¢ >KMBOTHBIMU. CHCTEMaTHYEeCKOe MOJOXKeHHe denoBeka. CBHUIETENhCTBA
CXOACTBA YEJIOBEKa C JKUBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHYECKUE, IMOPHUOIOTUYECKUE,
¢uznonoro-onoxuMuyeckue,  mopeAeHueckue.  OTiIMYMs ~ yeloBeKa  OT  JKMBOTHBIX.
[IpssMox0XkAEHNE U KOMIUJIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE FOJIOBHOTO MO3Ta U BTOPOIA
CUTHAJIbBHON CHUCTEMBI.

JIBrokymue cuibl ((hakTopbl) aHTPOIMOTEHE3a: OWOoJIOTHYecKue, coluanbHbie. COOTHOIICHHUE
OMOJIOTUYECKHUX U COLIMANIBHBIX (PAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaauM aHTpomnoreHe3a. PanHue dvenoBekooOpa3Hble 00€3bsHBI (MPOKOHCYJIbI) H
paHHUE TOHTUJBI - OOIIME MPEIKU YeJIOBEKOOOPa3HbIX O0E3bsIH M JIIOJACH. ABCTPATONMUTEKU -
JBYHOTHE TPEIKU JHOJeH. YUenoBEeK yMelnbli, MEPBbIE U3rOTOBICHUS OPYIHUM Tpyna. Helosek
MPSMOXOISIINN U TIEPBBIM BBIXOJ JroAeH 3a mpenenbl Adpuku. YenoBek reinaensOeprekuii -
001Ut MpeoK HEeaHJEPTAILCKOTO YeJIOBEKa U YEIOBEKa pa3yMHOTO. YenoBek HeaHAepTalbCKHA
KaK BHJ JIFOJIEM XOJIOJHOTO KiMMara. YemoBeK pa3yMHbIM COBPEMEHHOI'O THIA, JNECHUCOBCKHUMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [lameoreHeTnka v majaeoreHOMHKA.
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OBOJIIOLIMSI  COBPEMEHHOIO 4esioBeka. EcTecTBeHHbIH o0TOOp B MOMYJISIUSAX 4YeJOBeKa.
MyTtanonsslii nporiecc U noauMopdusm. IlonynsimoHHble BOJIHBI, Ipeiid reHOB, MUTpALIUS U
«(dekT ocHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. [lonsatue o pace. bonbiime pacel: eBporneonaHas (€Bpa3uiickas), aBcTpano- 2
HerpouHas (PKBAaTOpUalibHAs), MOHIOJIOWJHAsl (a3MaTCKO- aMepuKaHCKas). Bpemss u myTtu
paccesieHHs 4YeloBeka Mo IiaHete. EAMHCTBO yenoBeyeckux pac. HaydHasi HECOCTOATENbHOCTh
pacusma. [Ipucrnoco0i1eHHOCTh YeJoBeKa K pa3HbIM YCJIOBHSIM OKpyKarouieh cpenbl. BiausiHue
reorpadudeckoit cpebl U apeiida reHoB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YETOBEKa.
MexaucIuIuiMHapHbIe METo bl B (pr3ndeckoil (OM0I0ru4ecKoil) aHTPONOJIOTUH. DBOJIIOIIMOHHAS
AQHTPOTOJIOTHS ¥ MAJICOAHTPOIIOIOTHS YETIOBEUECKUX MOMYJISIIIUi. bruocolraibHbIe UCCIIEIOBAHUS
MpUPOABI YesnoBeka. VcecnenoBanrue KO3BOIONNUNA OMOJIOTHYECKOTO U COLMATBHOTO B YEIIOBEKE.
IIpakTH4eckoe o0yyenune 2
[Ipaktuueckas padota 8. M3ydeHue 3K0JI0OrHUeCcKUX ajanTaiuil 4eI0BeKay. 2
Tema 2.6. Ikosorust | OCHOBHOE coep:KaHue 4
- HAYKAa 0 Teopernueckoe ooyuenue: 4
B3aHMMOOTHOIIEHMAX | 3apOKJE€HUE U pa3BUTHE dKooruu B Tpyaax A. ['ym6onbara, K.®. Pynse, H.A. Ceepuosa, 3. 2
OPraHu3MoB U I'ekkens, A. Tencnu, B.H. CykauéBa. Paznens! u 3amaun s3xonoruu. CBsi3b 3KOJOTHH C IPYTUMHU
HAOPraHU3MEHHBIX | HAyKaMHU.
CHCTEM C 2
OKpYKarouen Meroapt 3kosioruu. [loneBeie HaOMIOACHUS. ODKCHEPUMEHTHI B DKOJIOTHH: TPUPOJHBIE H
cpenoit nabopaTopHbie. MoaenupoBaHue B 3KOJOTHH. MOHUTOPUHT OKPYKAIOIICH Cpeipl: JTOKAIbHBIH,

pErHOHAIBHBIN U TJI00ATBHBII.

3HaueHUE DKOJOTHYECKUX 3HAHUM JUISI YEJIOBEKA. DKOJOTMYECKOE MHPOBO33PEHHE KaK OCHOBA
CBSI3€H 4esioBeuecTBa ¢ npupoaon. DopMUpOBaHHUE IKOJIOTUUYECKON KYJIBTYPhl U DKOJIOTUYECKON
rPaMOTHOCTH HACEJICHUS.
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Tema 2.7.
Opranusmsl u cpena
oOouTaHusl.

OcHOBHOE coep:KaHue

TeopeTnueckoe odyueHnue:

»

Dxosornueckre (GakTopbl U 3aKOHOMEPHOCTH WX AeUCTBHUSA. Kiaccmudukarms 3KOJIOTHYECKUX
(dakTopoB: abmoTHYeCKUE, OMOTHYECKHE, aHTpororeHHsie. OOIMe 3aKOHOMEPHOCTH JIEUCTBUSA
skosorudeckux (paxtopon. [IpaBmwmo muanmyma (K. lnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue @akropbl. CBeT Kak dKojormyeckuil dakrtop. JlelicTBue pa3HBIX Yy4acTKOB
COJIHEYHOI'O CIIEKTpa HAa OpPraHU3Mbl. ODKOJIOTMYECKUE TPYIIIBI PAaCTEHUH W JKUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CUrHanbpHas poJib cBeTa. POTONEPUOINU3M.

Temneparypa kak »dKojoruueckuii Qakrtop. JlelicTtBue Temieparypbl Ha OpPraHU3MBI.
[ToMKunOTEpMHBIE U TOMOMOTEPMHBIE OPIaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
Brnaxnocth kak sxosnoruyeckuit dakrop. [IpucnocobneHus: pacTeHUd K MOAEPKAHUIO BOTHOTO
Oananca. Knaccudukamusi pacteHuid Mo OTHOIIEHUIO K Boje. IlpucmnocoOneHus: )KMBOTHBIX K
U3MEHEHUIO BOAHOTO PEXUMA.

Cpensl oOWTaHMS OpPraHU3MOB: BOJIHAsA, HA3eMHO-BO3/AYIIHAS, TIOYBEHHAs, TIyOUHHAS
MOAMOYBEHHAS, BHYTpHOpraHU3MeHHas. DHU3UKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHMS
opranu3mMoB. [Ipucrnoco6ieHus OpraHu3MOoB K KU3HHU B Pa3HBIX CpeIax.

buonornueckne putmbl. BHemame u BHyTpeHHHE pUTMBI. CyTOYHBIE W TOJWYHBIC PUTMBI.
[Tpucnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHECHUSIM YCIIOBHUH JKH3HHU.

XKuznennsie popmer opranuzmoB. [loustue o xxusHeHHoM Gopme. XKuzHeHHBIE (POPMBI pacTECHUI:
JIEpEBhs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHUE TpaBbl. JKU3HEHHBIC
(hOpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, adpOOMOHTHI. OCOOCHHOCTH CTPOCHUS M o0Opasza
KU3HH.

buotnueckue Qakropbl. Buabl OMOTHYECKHMX B3aMMOJIEHCTBHI: KOHKYPEHIMUS, XHUIIHUYECTBO,
cuMOmo03 1 ero popmel. [lapazutusm, koonepaius, MyTyain3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
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HaxjieOHn4ecTBO). Hetpoduueckue B3aumosenicTBus (Tonuueckue, popudeckue, padbpuueckue).
3HaueHre OMOTUYECKUX B3aMMOJCHCTBUN IIJISi CYIIECTBOBAHUS OPraHU3MOB B Cpelie OOUTaHUSI.
[TpuHIMIT KOHKYPEHTHOTO MCKTFOUCHUS

IIpakTHyeckoe o0yuyenue

JlaGoparopHass pabota 16. BrisiBneHHME NpUCIOCOOJCHUN OpPraHU3MOB K BIUSHUIO CBETa U
TEeMITepaTypHhI.

Tema 2.8. Ixo10rus
BH/I0B U
MOIYJISI WM.

OcHOBHOE coiep:KaHue

Teopernueckoe o0y4enne:

DKOJIOTUYECKHE XapaKTepUCTUKH nonyisaiud. [lomymnsius kak Ouonoruyeckas cucrema. Poib
HEOJHOPOJHOCTH cpeabl, (U3HUECKUX OappbepoB M OCOOCHHOCTEH OWOJOIMM BHIOB B
(OpMHpPOBaHNY MPOCTPAHCTBEHHOM CTPYKTYphI NOMyasiuuid. OCHOBHBIE OKA3aTEIU MOMYJIALINH:
YUCJIEHHOCTD, INIOTHOCTb, BO3PACTHAS U I10JI0Basi CTPYKTYpPa, POKAAEMOCTbD, IIPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPALIHSL.

DKoJiornyeckas CTpykrypa nonyJssinui. OeHKa YUCIEeHHOCTH MOMYJIAIUY. JJMHAMKKa MOy JISLHH
u €€ peryysnys. buornyecknii noTeHMaI NOMyIssuuy. MoaennpoBaHue TMHAMHUKY TTOIYJISLINY.
KpuBble pocta uymucieHHOCTH mnomyiasauud. KpuBble BbDKMBaHMS. Perynsiuus 4YHCIEHHOCTH
MOMYJISIUUNA: PoJib (DAKTOPOB, 3aBUCSAIIMX M HE 3aBHUCSIIMX OT IUIOTHOCTU. DKOJOTHMYECKHE
cTpareruu BUa0B (r-u K-crparerun).

[TonsiTue 06 sxosoruueckoi Hute Buaa. Mecroooburanue. MHOroMepHasi MOZEIb IKOJIOTHYECKOM
i .M. XarunHcona. Pa3mepsl skosormyeckon HumM. [loTeHnmanpHas v peanu3oBaHHAs
1302000078

Bun xak cucrema nomnynsinuii. Apeaibl BUIOB. BUIbI U X dKU3HEHHBIE CTPATETUHU. JKOJIOTUUECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEACHUS U MUTPALMU >KMBOTHBIX. BHOJIOTMYECKHE WHBA3UU YY>KEPOJHBIX
BUOB

IIpakTH4eckoe o0yyenune

32




Jlaboparopnas padota 17. IIpucnocobsieHust CEMsSH pacTeHUI K pacCesIeHHUIO.

Tema 2.9.
IK0JI0THUs
€0o001IIEeCTB.
IKO0JIOTHYECKHE
CHCTEMBI

OcHOBHOE coep:KaHue

TeopeaneCKoe Oﬁyqenne:

CoobmecTBa oprann3mMoB. buorneHos u ero cTpykTypa. CBsi3u MEKIy OpraHU3MaMi B OMOIICHO3E.
Okocuctema kak oTkpeitas cucrema (A.Jl. Tencnu). OyHKIMOHAIBHBIE OJIOKA OpPTraHU3MOB B
HKOCUCTEME: MPOYIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBuu. Tpoduueckue nenu
u cetu. Abnotuueckue 0J0ku skocucTeM. [1ouBbl 1 Wikl B sKOcucTeMax. KpyroBopoT BelecTs u
IOTOK 3HEPI'MH B 3KOCUCTEME.

OcHOBHBIE TIOKa3aTENN YKOCUCTEMBI. boMacca u mpoayKius. DKOJOTHIECKIE MTUPAMUIbI YHCEl,
OroMacchl U YHEPTUU.

HampaBrieHHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKleccuu. llepBUuHBIE ¥ BTOPUYHBIC
CYKIIECCMM W WX MpUYUHBL. AHTpPONOreHHbIE BO3JACHCTBUS Ha cykueccuu. KimmakcHoe
coobiecTBo. buopasHooOpasue um MOJHOTA KPYroBOpOTa BEIIECTB - OCHOBA YCTONYHMBOCTH
cooOuiects. [IpupoaHbIe 3KOCUCTEMBI.

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMA. ATPOLIEHO3. Paznmnuus Mex 1y aHTpOIIOT€HHBIMHU
Y IPUPOAHBIMH SKOCUCTEMAMH.

Ypb6oskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. loponckas d¢iopa u QayHa.
Cunantponuzanusi Topojackoil  (ayHbl. buonormueckoe W  XO3SMCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKkoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHUN OpPraHM3MOB B DKOCHCTEMax.
[Tepenoc sHeprum M BEUIECTB MEXKIY CMEXHBIMM SKOCUCTEMaMHU. Y CTOMYMBOCTH OPraHW3MOB,
MOMYJISIIUI U SKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPONIOTEHHBIX BO3EHCTBUM.
MeTom0JI0T1si MOHUTOPUHTA €CTECTBEHHBIX M AHTPOITOTE€HHBIX SKOCUCTEM.

N| OO0 N
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Tema 2.10 OcHOBHOE coep:KaHue 2
buocdepa - Teopernueckoe o0yuenue: 2
rj00ajJbHas buocdepa - oOuiennanerapHas o0onouka 3eMiH, IJI€ CYIIECTBYET WM CYHIECTBOBAJA YKU3Hb. 2
IKOCHCTEMA. PasButne mnpencraBienuii o 6uochepe B Tpymax . 3rocca. Yuenue B.U. Bepmaackoro o
o6uocgepe. Obmactu 6uocheps! u e€ cocran. XKuBoe BemecTBo Onocdepsl 1 ero QyHKIUH.
3aKOHOMEpPHOCTH cymiecTBoBaHusS Ouocdeppl. OcobeHHOCTH Onochepsl Kak TiI00aTbHOM
AKOCUCTEMBI. JIlnHaMHuueckoe paBHOBecHe B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOreoXnMUYECKUE LIUKIIBI (YTIepoaa, a30Ta). PUTMHUYHOCTD SIBJICHUH B
ouocdepe.
3onansHOCTH Ouochepsl. [lonstTue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpa, XBOWHBIE Jieca,
CMEIIaHHbIE W MIMPOKOJIMCTBEHHBIC J€ca, CTENH, CaBaHHBI, ITYCTHIHH, TPOMUYECKHE Jieca,
BBICOKOTOpbs. KimuMmaT, pacTUTEIbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.
Ctpykrypa U (QYHKIHS XUBBIX CHCTEM, OIEHKAa MX PECypCHOro MOTEHIHajga U OuochepHbIX
GYHKIIUH.
Tema 2.11 OcHOBHOe coepxkaHmne 2
YeoBek U Teopernueckoe o0y4enue: 2
OKpY:Kawmas DKOJIOTHYECKUE KPU3UCHI M UX NpuuuHbL. Bo3zjelicTBue venoBeka Ha Ouocdepy. 3arpsizHeHue
cpena. BO3AYIIHOM cpenbl. OxpaHa Bo3/1yxa. 3arpsi3HEHHE BOAHOM cpeabl. OxpaHa 2

BOJIHBIX pecypcoB. Pazpymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.
AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OXpaHa pacTUTENBHOTO U
’KUBOTHOTO MHpa. OCHOBHBIE MIPUHIIMITBI OXpaHbl MpUpoabl. KpacHbeie kuuru. Ocobo oxpaHseMble
npupoansie Tepputopur (OOIIT). borannueckue casibl U 300J10TUYECKUE TAPKHU.

OCHOBHBIE TIPUHIIMITBI YCTOWYMBOTO pPAa3BUTHS 4YEJIOBEYECTBA W MPHUPOABI. ParmonampHOE
OPUPOAOIOIB30BAHUE M COXpaHEHHWE OuoJorudyeckoro pasHoodOpaszus 3emun. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KprU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca U
€r0 BEPOSITHBIC MTOCIEACTBHSL.

Pa3BuTHe METO10B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOT'€HHBIX MPOLIECCOB
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IIpome:xyTouHas arrecTanusa (IK3aMeH)

12

Bcero:

168
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3. YCJIOBUSA PEAIMBALIMU YYEBHOTI'O ITPEJIMETA

3.1. TpebOoBanmsi K MHHMMAJBLHOMY  MATEPHAJIbLHO-TEXHUYECKOMY
o0ecrneyeHHu 1o
Peanuzanus yue6Horo npeameta «buonorus» TpedyeT Haln4usi yueOHOTro KabruHeTa

O6opynoBanue y4ye0HOT0 KaOuHeTa:

1. ITocagouHble MeCTa IO KOJIUYECTBY CTYACHTOB;

2. Pabouee mecTo mpemnoaBaTes;

3. Kommiekr ceTeBoro o00o0pynoBaHMs, O0OECTEUMBAIONINA COCIUHEHHE BCEX
KOMITBIOTEPOB, YCTAHOBJICHHBIX B KAOMHETE B €IUHYIO CETh, C BBIXOJ0OM B MHTEpHET;

4. AynutopHasi 1OCKa 1S IMChbMa;

5. KoMmbroTepHbI€ CTOJIBI 110 YUCITY pa00YUX MECT CTY/ICHTOB;

Texnnueckne cpeacTBa 00y4eHUs :

1. MynbTuMeIna mpoeKkTop;

2. IlepconanbHbIe KOMIIBIOTEPHI C JTUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUEHUEM;
3. IlpunTep.

3.2. HapopManiuoHHOEe 0o0ecriedyeHre peaTu3aluy MporpaMmbl

Jns  peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM  (oHA 0Opa3oBaTEILHOM
OpraHW3allMk JOJDKEH WMETh TIICUYaTHBIE W JJICKTPOHHBIE O0pa3oBaTelbHBIC U
nH(GOPMAIMOHHBIE PECypCHl ISl UCIIOJIB30BaHUS B 00pazoBaTeNbHOM mporiecce. [Ipu
dbopmupoBanuu 6ubIMOTEYHOTO (hOHAa 00pa30BaTEIbHON OpraHu3alueil BLIOUpaeTcs He
MEHEe OJHOT0 W3JaHWs W3 TEPEUYHUCICHHBIX HIDKE TMEYaTHBIX W3JaHud U (WIn)
AJIEKTPOHHBIX U3/IAHWUHN B KAU€CTBE OCHOBHOTO, IIPY TOM CITMCOK, MOKET ObITh JOTIOJTHEH
HOBBIMH M3JaHUSIMHU.

OCHOBHBIE JIEKTPOHHbIE U3IAHUS:
1.buostorus : yueOHUK M MPAKTUKYM ISl CPEAHEr0 MPo(ecCHOHAIbHOT0 00pa3oBaHus /
B. H. Sdpeirun [ ngp.]; monm penakumeir B. H. Slpwiruna. — 2-e m3n. — Mocksa :
MzpatensctBo FOpaiit, 2024. — 378 c.— (IIpodeccuonanpHoe 00pa3zoBaHue). —
ISBN 978-5-534-09603-3. — Texkcrt : snektpoHHbii // OOpa3oBarenbHas maaTdopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511618
2.060yxoB, MI. K. buonorus: KJIeTKM M TKaHU : y4eOHOE IMOCOOME IS CpeaHEero

npodeccuonansHoro odpazosanus/ JI. K. O0yxos, B. H. KupunenkoBa. — 3-e¢ u3n.,
nepepadb. u gon.— MockBa: WM3gmarensctBo FOpaiit, 2024.— 358 c. —
(ITpodeccuonansaoe ob6pazoBanue). — ISBN 978-5-534-07499-4. —  Tekcr

anekTpoHubii  // OOpasoBarenpHas tuiatrpopma FOpaiit  [caéit]. — URL:

https://urait.ru/bcode/516336

buonorus. 10-11 xmacc (yriyOeHHBIM YpPOBEHb) : Y4eOHUK ISl CPETHEro OOIIero
obpazoBanusi / B. H. Speirun [u np.] ; mox obmel penakmueit B. H. Apsiruna. — 2-e
m3n. — Mocksa : U3marensctBo FOpaiit, 2024. — 357 ¢. — (O061meo6pa3oBaTeIbHBIN
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uki). — ISBN 978-5-534-15630-0. — Texct

3NeKTpoHHbIN // OOpa3oBarenbHast

wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/520558

4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUSI YYEBHON

T CHUTIIIAHBI

KOHTpOJ'II) N OLCHKa pPC3yJbTaTOB OCBOCHHUA OCYHICCTBILICTCA IIPCIIOAaBaTCICM B

MpoLecce TMPOBEACHUS MPAKTUYECKUX 3aHSITHUN,

3alUTHl  JIaOOpATOPHBIX PadoT,

TCCTUPOBAHUS, A TAKIKC BBIIIOJIHCHUA CTYACHTAMH MHANBHUAYaJIbHBIX SaHaHHﬁ, YCTHBIX U

MUCHbMEHHBIX paboT

Pe3yabTaTsl 00yueHus
(ocBOEHHBIE YMEHWS, yCBOEHHbIE

OcBoeHHbBIC yMeEHNS,
YCBOCHHbIE 3HAHUSA

OcHoBHbBIE MOKA3aTeJIN OllEeHKHU

3HAHHUSA) pe3yJIbTaTOB 00yUYeHHs
1 2 3
1) chopMupoBaHHOCTb 3HAHMH O | 3HATH: 3HaeT MECTO U POjb OMOJOIHH B
MECTE W pOJI OMOJIOTUH B CHCTEME | MECTO M POJIb OHMOJIOTHH B POJIM | poid  OMOJIOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B | Onosioruu B CUCTEME | €CTECTBEHHBIX HayK, B
bopmupoBaHUU COBPEMEHHOM | €CTECTBEHHBIX HaykK, B | OpMHUpOBaHUM  COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI | QOPMUPOBAHUM  COBPEMEHHOMW | €CTECTBEHHOHAYYHOH  KapTHUHBI
MUpa, B TO3HaHUU 3aKOHOB IPUPOJIbl | €CTECTBEHHOHAYYHOM KapTHHBI | MUpa, B IIO3HAHUM 3aKOHOB

U pEIIeHWH IKU3HEHHO BaKHBIX
COLIMAJIbHO-ITHYECKHUX,
HSKOHOMHYECKUX,  HKOJOTHYECKUX
nmpoOJjieM YelIoBeYecTBa, a TAKXKe B
pELIEHUH BOIPOCOB PALMOHAIBHOTO
MPUPOIONOIB30BAHUS; B
dbopMupoBaHUH LIEHHOCTHOTO
OTHOIIECHUS K NpUpoje, OOIIECTBY,
YeJIOBEKY; O BKJIAJ€ POCCUHCKUX H
3apyOEKHBIX YUYEHBIX - OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

MUpa, B TI03HAHUU 3aKOHOB
MPUPOABI U PEUICHUH >KU3HEHHO
BAKHBIX COLIMAJIbHO-ITHUECKHUX,
SKOHOMMYECKHUX, IKOJIOTHYECKUX
pobJIeM YeIoBeYecTBa, a TAKKe
B pelieHnn BOIIPOCOB
paloHaIbHOIO
MIPUPOIONOIB30BAHUS; B
(GOopMHpPOBAaHUN  LIEHHOCTHOTO
OTHOIIECHHUS K pUpoJIE,
OO0IIIECTBY, YENOBEKY; O BKJAJe
POCCHHCKMX M 3apyOexHBIX
YUYEHBIX - OMOJIOTOB B Pa3BUTHE
Oumonoruu,

MPUPOJABI U PEIICHUU KUIHEHHO
BRXHBIX COIMAIBHO-ITUYCCKUX,
HKOHOMUYECKUX, IKOJOTHUYECKHX
mpoOJieM 4YeIoBeYecTBa, a TaKkKe
B pelieHun BOIIPOCOB
ParMOHAIBHOTO
MPUPOIONOIB30BAHUS; B
hopMUpOBaHUHT LIEHHOCTHOTO
OTHOIICHHUS K pUpPOJE,
oOLIEeCTBY, 4YEJOBEKYy; O BKJaze
POCCHUUCKMX U 3apyOeKHBIX
VUEHBIX - OHMOJIOTOB B pa3BHTHE
OuoJoruu;

2) yMeHHEe BIAJETh CHUCTEMOM
OMOJIOTMYECKUX 3HAHUM, KOTopas
BKJIIOYAET:

OCHOBOIIOJIAraroIie
OM0JIOTNYEeCKHUE TEPMHUHBI U TIOHATHS
(KW3Hb, KJIETKa, TKaHb, OpTaH,
OpraHu3M, BUI, HOTYJISIHS,

JKOCHCTEeMa, OuoIeHo03, Ouocdepa;
MeTaboIM3M, TOMEOCTa3, KIIETOUHBIH
MMMYHUTET, OWOCHMHTE3  Oelika,
OHMOTIOIMMEPHI, JUCKPETHOCTD,

3HATD:

OHOJIOTHYECKHe TEOpUHU:
kierouHas teopus T. llIBaHHa,
M. Illneiinena, P. Bupxona;
KJIOHAJIbHO-CEICKTUBHOIO
nmmynutera II. Opmux, N.U.
Meunukosa, XpPOMOCOMHas
Teopus HacieacTBeHHoCcTH T.
Moprana, 3aKOH 3apOABILIEBOTO
CXOJICTBA K. bopa,
OBOIIOLMOHHAsA  Teopus Y.

pacKkpbIBaeT Ouosiornyeckue
Teopuu: KieTtouHas teopus T.

IIIpanna, M. Illnelinena, P.
Bupxosga; KJIOHAJIBHO-
CEJEKTUBHOr0o wnMmyHurera 1.
Opiux, n.n. MeuHuKOBa,
XPOMOCOMHas TeopHUst

HacnencreeHHoctu T. Moprana,
3aKOH 3apOJIbIIIEBOTO CXOJCTBA
K. bapa, 3BontonrionHas Teopust
Y. JlapBuHa, CHHTETHYECKas
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caMoperyJsnus,
CaMOBOCITPOU3BE/ICHHUE,
HACJIEICTBEHHOCTh, W3MEHUYUBOCTb,
HHEPro3aBUCUMOCTb, poct u
pa3BuUTHE);

OMOJIOTUYECKHE TEOPUU: KJICTOUYHAs
teopus T. IlIBanna, M. Illneiaena,

P. Bupxosna; KJIOHQJIBHO-
CeJIeKTUBHOrO  uMmmyHurtera  IL.
Opiux, n.N. Me4YHHUKOBa,
XPOMOCOMHast Teopus
HacinencreeHHoctu T.  Moprana,

3aKOH 3apoaslmieBoro cxoxacrsa K.
bapa, »BomtonmonHas Tteopust Y.
JlapBuHa, CHHTETHYECKass Teopus
3BOJIIOLMM, TEOPHUsS AHTPOIOreHe3a
Y. JlapBuna; Teopus OHOreoieHo3a

B.H. CyxkaueBa; yuenus H.U.
Basunosa - 0 IlenTpax
MHOT000pa3usi M TPOUCXOKIICHHS
KYJIbTYPHBIX pacTeHun, A.H.
CeBepoBa - 0 OyrIX U
HamnpasjieHusAX dBosounu, B.M.

Bepnasckoro - o 6uocdepe;
3aKOHBI (€IMHOOOpa3usi MOTOMKOB
MEPBOrO TIOKOJICHHUS, PaCIICTUICHUSI

IIPU3HAKOB, HE3aBUCUMOTI0
HACJIEI0BAHUS IIPU3HAKOB I.
Menpens, CLIEIIJIEHHOT O
HACJICIOBAHM IIPU3HAKOB 51

HapylIeHUs CLEIUIeHUs TeHoB T.
MopraHa; roMOJIOTHYECKHUX PSIIOB B
HAaCJIEACTBEHHON U3MEHYHUBOCTH
H.M. BaBunoBa, TIeHETUYECKOTO
paBHoBecus Jx. Xapmu u B.

JlapBuHa, CHHTETUYECKas TEOpHUs
9BOJIIOLINH, Teopus
anTporioreneza Y. JlapBuHa;
teopusi  Ouoreonenoza  B.H.
CyxkaueBa; yueHus H.N.
BaBuiioBa - o  Ilentpax
MHOT000pa3us u
MPOUCXOXKACHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBepuosa - o
MyTSIX u HAIPaBIICHUSAX
spomonnu, B.M. Bepnazackoro -
o Ouocdepe;

3aKOHBI (ennHOOOpa3Us
MMOTOMKOB TIE€PBOT0 TOKOJICHHUS,
pacIlerIeHus MIPU3HAKOB,
HE3aBHCHMOIO  HACJICIOBaHHS
IIPU3HAKOB I. Mennens,
CLICTUIEHHOTO HaCJICIOBaHHS
MIPU3HAKOB u HapyIICHUS

cuemienuss reioB T. Moprana;
FOMOJIOTUYECKHX  PSIOB B
HACJIEACTBEHHOM W3MEHUYMBOCTHU
H.1. BaBuioBa, reHeTHYECKOTO
paBHOoBecus [Ix. Xapau u B.
Baiin6epra; 3apOJBIIIEBOTO
CXOJICTBA K. bapa,
OMOT€HeTHYEeCKOro 3aKkoHa 0.
Iexkenst, @. Mrosepa);
NPUHUMIBL  (YUCTOTHI
KOMILJIEMEHTApHOCTH );
npaBuia (MHHUMYMa IO.
JIn6uxa, 9KOJIOTHYECKOM
NUpaMUbl yucea, Guomacchl U
SHEpPTUn);

runore3sl (koauepBaTHou A.M.

ramer,

TEOpHUsT  IBOJIIOIUH,
anTponoreeza Y.
Teopuss  OMOreoneHo3a
Cykauena; Y4YEeHUs H.N.
BaBumoBa - o  llenrtpax
MHOT000pa3us U IPOUCXOXKICHUS
KyJIbTYpHbIX pacTteHuid, A.H.
CeBeprioBa - O TIyTSIX H
HallpaBJIeHUsAX dBoiounu, B.M.
Bepnanckoro - o 6uocdepe;
3aKOHBI (emuHOOOpA3HS
MIOTOMKOB TE€PBOT0 IOKOJICHHUS,
pacienieHus MIPU3HAKOB,
HE3aBHCUMOTO HACJIEJIOBaHUS
IIPU3HAKOB I. Menpens,
CIEIUICHHOTO HACJIEJIOBAHUS
MIPU3HAKOB u HapylIeHUs
cuemienuss reHoB T. Moprana;
TOMOJIOTHYECKUX 030 (V):! B
HAaCJIEACTBEHHOM HM3MEHYMBOCTH
H.1A. BaBunoBa, IeHETHYECKOTO
paBHoBecust [lx. Xapam u B.
Baitn6epra; 3apOJBIIIEBOTO
CXOJ/ICTBa K. bapa,
OMOTreHeTHYEeCKOro  3akoHa O.
I'exkens, @. Miomepa);
OPUHLIMIBL  (YUCTOTHI
KOMIUIEMEHTApHOCTH);
npasuia (MuaumymMma 0. JInbuxa,
JKOJIOTUYECKON MAPaMUJIBI
qriceln, OMOMAacChl M SHEPTUN);
runore3bl  (koauepsatHoil A.U.
OmnapuHa, TepBHYHOTO OyIbOHA
Jx. Xonneiina, mukpochep C.
dokca, pubosuma T. Yek);

TEeOpHst
HapBuHa;
B.H.

raMer,

Baiin6Gepra; 3apoapiieBoro | OnapuHa, nepBUYHOro OyJbOHA | BiIaJeeT CUCTEMOM
CXOJCTBA K. bopa, | k. Xonneitna, mukpocdep C. | OMOIOTHYECKUX 3HAHUM, KOTOpas
OmoreHernyeckoro  3akoHa  O. | ®okca, pubdo3uma T. Uek);, BKJTFOYAET:
I'exkens, @. Mromnnepa); YMeTh: OCHOBOIIOJIAT AL E
TIPUHITHAITBI (4UCTOTHI rameT, | BIAJETh CUCTEMOM | OMOJIOTHYECKHE  TEPMUHBI U
KOMILIEMEHTAPHOCTH); OMOJOTUYECKHIX 3HAHWM, | TOHATHUS (KHU3HB, KJIETKA, TKaHb,
npaBwia (MuHuMyMa lO. JIuOuxa, | KOTOpasi BKIIOYAET: opras, OpraHu3M, BU],
9KOJIOTUYECKOM MHpPaMUJIbI YHUCEN, | OCHOBOIOJIAraloIIne MOMYJISLIUS, 9KOCHUCTEMA,
OMOMAacCHl U DHEPTUN); OMOJIOTHYECKHE TEPMHHBI U | OMOIEHO3, onocdepa;
runote3bl  (koamepBatHOW — A.U. | moHATUS (3KU3HB, KJIETKA, TKaHb, | META0OIH3M, rOMeocTas,
OmnapuHa, nepBuyHoro oynboHa JIx. | opras, OpTaHu3M, BU/I, | KJICTOYHBIN UMMYHHTET,
Xongeiina, mukpochep C. dDokca, | mOmymsIus, 9KOCHUCTEMA, | OMOCHHTE3 Oenka, OnomoIuMepHl,
pubo3uma T. Uek); OMOIICHO3, ounocdepa; | AMCKPETHOCTh, CaAMOPETYJISAIIHS,
MeTa00IN3M, rOMEeO0CTa3, | CaMOBOCIIPOM3BEICHHE,
KJIETOYHBIH MMMYHHUTET, | HACJIEJICTBEHHOCTb,
OHOCUHTE3 OclKa, | ©3MCHYUBOCTb,
OHOMOIIUMEDPBI,  AUCKPETHOCTbD,
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caMOpeTryJIsILus, SHEPro3aBUCUMOCTb, PpOCT U
CaMOBOCIPOU3BECHUE, pa3BuTHe);
HAaCJIEACTBEHHOCTb,
W3MEHYUBOCTb,
JHEPro3aBUCUMOCTb, pPOCT U
pas3BuTHE);
3) BiageHue cUCTeMOW 3HaHUK 00 | 3HATh: 3HATb:
OCHOBHBIX ~ METOAAaX  HAy4yHOIrO | METOJbl HAYYHOTO IMO3HAHMSA, | OMOIOTHYECKHE TEOPHHU:
MTO3HAHUS, HCIIOJIb3YEMBIX B | UCIIOJIB3YEMBIX B | kinetouHas teopus T. llIBaHHa,
OMOJIOTHYECKUX UCCIICJIOBaHMSIX | Omomornyeckux wuccinenaopanusx | M. Ilneiinena, P. Bupxoga;
KHUBBIX OOBEKTOB U HIKOCHCTEM | KUBBIX OOBEKTOB U SKOCHUCTEM KJIOHAJIbHO-CEJIEKTUBHOTO
(onmucanue, U3MEpPEHHE, IPOBEICHUE | YMETh: nmmynutera [I. Opmux, W.N.
HaOo1eHui ), crocobamu | BIageTh CUCTEMOW 3HaHuUU 00 | MedHuKOBa, XPOMOCOMHast
BBISIBJICHUS U OLICHKHM | OCHOBHBIX METOJaX HAay4HOIO | TeOpUsi HAaclIeACTBEHHOCTH T.
AQHTPOIIOI€HHBIX ~ M3MEHEHUH B | IO3HAHUA, HCIOJIb3yeMbIX B | MopraHa, 3aKOH 3apOJbIIIEBOTO
IIPUPOJIE; OMOJIOrMYECKUX HCCIIEOBAaHUIX | CXOJCTBA K. bapa,
KHUBBIX OOBEKTOB U SKOCUCTEM | DBOJIOLMOHHAS Teopus 4.
(omucanue, u3MepeHue, | /lapBuHa, CUHTETHYECKas TEOpUs
MIPOBEACHUE HaOI0/IeHU); | BOJIOIUH, TEOpUs
crioco0aMH BBISIBJICHUS U OIICHKH | aHTporniorene3a Y.  JlapBuHa,
aHTPOTIOTEHHBIX W3MEHEHUN B | Teopus  Ouoreomenoza  B.H.
MIPUPOJIE; CyxkaueBa; y4eHus H.N.
BaBunosa - 0 IlenTpax
MHOT000pa3us ¥ MPOUCXOKICHUS
KyJIbTYpHbIX pacteHui, A.H.
CeBeproBa - O TIyTIX H

HalpasJleHUAX I3Boounu, B.I.
Bepnanckoro - o 6uocdepe;
3aKOHBI (emmHOOOpA3HS
MMOTOMKOB TI€PBOTO TOKOJIEHUS,
pacuierIeHus MIPU3HAKOB,
HE3aBHUCHUMOTO HaCJIeI0BAHUS
MIPU3HAKOB I. Mennens,
CLEIIJIEHHOTO HaCJEe0BAHUS
MIPU3HAKOB u HapyIIEeHUS
cuemieHuss reHos T. Moprana;
TOMOJIOTHYECKHX pAIOB B
HACJIEJCTBEHHON WM3MEHYMBOCTH
H.1. BaBuioBa, TeHETHYECKOTO
paBHoBecus JIx. Xapau u B.
BaiinGepra; 3apO/IbIIIIEBOTO
CXOJICTBA K. bopa,
OMOTEeHEeTHYECKOTO 3aKoHa D).
I'exkens, @. Mromnepa);
MPUHIUTIEL  (YUCTOTHI
KOMIUIEMEHTAPHOCTH);
npaBuia (Muanmyma FO. JInbuxa,
HKOJOTHYECKOU UPAMUIBL
quceN, OMOMacChl U SHEPTHH ),
runore3bl  (koauepsatHoil A.U.
OnapvHa, NepBUYHOTO OyJIbOHA

ramer,
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Jx. Xomneina, mukpochep C.
doxkca, pudosuma T. Uek);
yMeThb:

BJIAJICTh CUCTEMOI
OMOJIOTMYECKUX 3HAHUH, KOTOpast
BKJTIOYACT:

OCHOBOITOJIATAIOIIHE
OMOJIOTUYECKHE  TEPMUHBl U
NOHATUS (KHU3Hb, KJIETKA, TKaHb,
opras, OpraHu3M, BUTI,
HOTYJISIIIHS, HKOCHUCTEMA,
OMOIICHO3, ounocdepa;
METa0O0I13M, rOMEOCTa3,
KJIETOUHBIN UMMYHHUTET,
OnocuHTe3 6eKa, OMOMIOTMMEPHI,
JUCKPETHOCTh, CaMOpEeryJIsius,
CaMOBOCIIPOU3BEICHHE,
HACJIC/ICTBEHHOCTbD,
U3MEHYUBOCTb,
HHEPrO3aBUCHUMOCTh, PpOCT U
pa3BUTHE);
4) yMeHMe€ BBIACIATH CYILIECTBEHHBIE | 3HATH: 3Ha€T CTPOCHMS OPraHoB |
HPU3HAKH: CTPOEHHUS OpraHOB M CHUCTEM | CHCTEM  OpraHOB  pacTEHHH,
CTPOCHUS BUPYCOB, KJIETOK | OPTaHOB pacTEHWi, >XMBOTHBIX, | )KHBOTHBIX, YEJIOBEKA; IMPOIECCOB
MIPOKApPUOT U 9YKapHOT; | 4EJIOBEKa; MPOILIECCOB | JKU3HEESTEIbHOCTH,
OJTHOKJIETOYHBIX ¥ MHOTOKJICTOYHBIX | KH3HEAEATEILHOCTH, NPOTEKAOIIUX B  OpTraHU3Max
OpPraHu3MOB, BUJIOB, | IPOTEKAOIMX B OpPraHUW3Max | pacTeHUil, KHUBOTHBIX U
OMOTEOIIEHO30B,  JKOCHCTEM W | PaCTEHHIA, KUBOTHBIX U | YeJIOBeKa;
ouocdepsr; YeII0BEKA; OMOJIOTUYECKUX IIPOLIECCOB:
CTPOCHUSI OpraHOB H  CHUCTEM | OMOJOTUYECKHUX MpoIeccoB: | oOMeHa BemniecTB (MeTadoIn3M),
OpPraHOB  pacTeHWil, KHUBOTHBIX, | OOMEHa BellecTB (MeTaboau3M), | MHPOPMALMU U NPEBpALICHUs
YEJIOBEKA; IpoLeccoB | ”HGOpPMaMU U TPEBpaAIllEHUs | SHEPTUH, Opo’keHus,
KHU3HEJIeATENbHOCTH, MPOTEKAIOIIUX | SHEPTHH, OpoXeHHUs, | aBTOTPOGHOIO U reTepoTpOPHOro
B OpraHu3Max pacTeHUH, )KMBOTHBIX | aBTOTPO(HOTro U | TUIIOB NUTaHUA, (OTOCHUHTE3a U
1 YEeIIOBEKa; reTepoTpoPHOTrO TUTIOB | XeMOCHHTE3a, MHTO3a, MeHo3a,
OMOJIOTMYECKUX MPOLECCOB: OOMEHa | MUTaHHUA, doTocuHTE3a W | ramMeToreHe3a,  AMOpHOreHesa,

BEIIIECTB (MeTabou3M),
uHboOpMAlUK M TpPEBpallCHHs
SHEpPruM, OpOXKEHHs, aBTOTPOGHOTO
U TeTepoTpo(HOr0 THIOB MHUTAHUS,
dboTocuHTE3a M XEMOCHHTE3a,
MHUTO3a, Meio3a, rameroreHesa,
sMOpuoreHesa,

NOCTAMOPHOHAIBHOTO ~ pa3BUTHS,
pPa3sMHOXEHHS,  WHAWBUIYAITBHOTO
pa3BUTHs OpraHu3Ma (OHTOreHEe3a),
B3aUMOJICHICTBHS T€HOB, IT€TEPO3HCA;
JEeWCTBUI HMCKYCCTBEHHOro OTOOpa,
CTa0MIIN3UPYIOIIEro, JBUXKYILEro U
pa3pbIBAIOILEro €CTECTBEHHOTO
oTO0Opa;  aJUIoNaTpU4ecKoro  u

XEMOCHHTE3a, MHTO3a, MeHo3a,

raMeToresesa, »MOpHOreHesa,
MOCTAMOPUOHAIBHOTO PA3BUTHS,
pa3MHOXKEHHUS,
WH/INBHYyAIEHOTO pa3BUTHS
Opranu3ma (oHTOrEHE3a),
B3aMMO/ICHCTBUS TE€HOB,
reTeposuca; JEUCTBUI
HCKYCCTBEHHOTO otOopa,
CTaOMIIN3UPYIOIIETO,

JIBUKYIIETO M Pa3phbIBAIOIIETO

€CTECTBEHHOTO otbopa;
aJUIONIATPUIECKOTO u
CHMIIATPHYECKOTO

BU1000pa30BaHHUS; BIIUSTHUS

MOCTAMOPHUOHAIBHOTO Pa3BUTHA,
Pa3sMHOXKEHUs1, UHAWBUAYaIbHOTO

pa3BUTHS opraHusma
(oHTOTEHE3a), B3aUMOJICHUCTBUS
T€HOB, TeTepo3uca; JEHUCTBUH
HCKYCCTBEHHOTO orbopa,

CTaOUITU3HPYIOLIETO, TBUKYIIETO
U Pa3pbIBAIOLIETO €CTECTBEHHOIO
oTOOpa; auIoNaTpPUYECKOro U
CHUMITaTPUYECKOTO

BU/1000pa30BaHMUS; BIIHSTHUS
JBWDKYIIAX CHJI 3BOJIOLMHA Ha
reHO(OH]T MO YJISALIHH;
IPUCIIOCOOJICHHOCTH OPraHU3MOB
K cpeae OOMTaHMs, YepelOBaHUs
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CUMIIATPpHUICCKOTO

JBWXKYIIAX CHJI DBOJIIOLMU Ha

HaIpaBJICHUN ABOJIIOLUH;

BU1000pa30BaHMS; BIIMSHUS | TeHO(OHT HOMYJISALUK; | KPDYTOBOPOTA BEIIECTB M ITOTOKA
ABWIKYIIUX CHJI SBOJIIOIINHA Ha HpI/ICHOCOGHGHHOCTI/I OHCPIMU B SKOCHUCTCMAX;
reHooH HOMYJISALNY; | OPTaHU3MOB K Cpesie OOWTaHuWs, | yMEeT BBIACHATH CYIIECTBEHHBIC
NPUCIIOCOOJICHHOCTH OPraHU3MOB K | YepeIOBaHUsI HAIpaBJICHUH | IPU3HAKU:
cpene  oOuTaHWs, YepPEOOBAHHS | IBOJIOLNY; KpPYrOBOpOTa | CTPOCHHSI ~ BHPYCOB,  KJIETOK
HaIpaBJICHUN OBOJIIOLIMY; | BEHIECTB M TIOTOKA JHEPIHU B | IPOKAPUOT u JYKapHOT;
KPYTOBOpPOTa BELIECTB U IIOTOKA | SKOCHCTEMAX; OJTHOKJIETOYHBIX u
SHEPTUH B IKOCHCTEMAX; yMeThb: MHOTOKJIETOYHBIX ~ OPraHU3MOB,

BBIJICIISITH CYILIECTBEHHBIE | BU/IOB, OMOTEeOIICHO30B,

MIPU3HAKH: HKOCUCTEM U OHOChEpPHI;

CTPOCHHS  BHPYCOB,  KIICTOK

MPOKApUOT u IYKapHOT;

OJTHOKJIETOYHBIX u

MHOTI'OKJICTOYHBIX OpPraHHU3MOB,

BUJIOB, OMOTeOIIeHO30B,

9KOCHUCTEM U OHOChEpHI;
5) yMEHHUE YCTaHABJIMBATh | YMETh: yMeer yCTaHAaBJIMBATh
B3aUMOCBSI3M MEXIy CTPOCHHEM H | yCTaHAaBIMBATh B3aMMOCBSI3H | B3aUMOCBSI3U MEXKIY CTPOCHHEM
(GYHKIUSAMU: OPraHOMJOB, KIETOK | MEXKIY CTPOCHUEM U| U (QyHKUMAMHU:  OpPraHOHUJOB,
pa3HbIX  TKaHeW, opraHamMu ¥ | QyHKIUAMH: OpraHOMJIOB, | KJIIETOK pa3HbIX TKaHEeH, OpraHaMu
CUCTEMaMH OpraHOB Y PpAaCTE€HHM, | KIETOK pa3HbIX TKaHEeH, | I CUCTEMaMu  OpraHoB Yy

JKUBOTHBIX MW  YCJIOBCKA; MCKIAY
JTanaMM oOMeHa BC€IICCTB, STallaMH
KJIICTOYHOIo MNUKJIa H XH3HCHHBIX

IUKJIOB  OPraHW3MOB;  ATalaMu
SMOPUOHAIEHOTO pa3BUTHSL;
TEHOTHUIIOM u (dbeHoTumnom,

¢deHotunoM u (akropamu cpessl
OOWTaHMS; TPOIECCAMH 3BOJIOINH;

OopraHaMuv M CUCTCMaMH OpPraHoOB

Yy PpAacTeHUW, KUBOTHBIX H
YEJIOBEKa;  MEXAYy  JATanaMu
oOMeHa  BEIIECTB, JTalaMu

KJIICTOYHOI'O IUKJIa U JKU3HCHHBIX

[IUKJIOB OPTaHW3MOB; JTalaMu
AMOPUOHAIIEHOTO pa3BUTHS;
TEHOTUIIOM W ()EHOTHIIOM,

AKHUBOTHBIX U
YeNoBeKa;  MEXIy  JTalaMu
oOMeHa  BelIecTB;  dSTalaMmu
KJIETOYHOTO ITUKJIa U KU3HEHHBIX
IIUKJIOB OPraHU3MOB; 3Tanamu
AMOpPUOHAIILHOTO pa3BUTHS;
TEHOTUIIOM M (EHOTHUIIOM,
¢deHoTunom u (akTopamu Cpebl

pacTCHUU,

JBUKYIIUMHU ciiiaMu | peHoTunomM u (hakTopamu cpeibl | OOUTaHUS; MpoLeccaMmu
aHTPOIIOTeHE3a; KOMIIOHEHTAMH | OOUTAHMUSI, MIPOLIECCAMHU | DBOJIIOIMU; JABMKYIIUMU CHUIAMHU
pa3INYHBIX IKOCHCTEM U | 3BOJIIOIMY; ABMKYLIIMMU CUJIAMH | aHTPOIIOT€HE3a; KOMIOHEHTaMH
MPUCTIOCOOTICHUSIMU K HUM | aHTPOIIOTE€HE3a; KOMIIOHEHTaMH | Pa3iuyHbIX 9KOCHUCTEM H
OpTaHU3MOB; pa3IUYHBIX DKOCHCTEM U | IPUCTIOCOONIEHUSIMH K = HUM

MPUCTIOCOONEHUSIMH K HHUM | OPTaHU3MOB;

OpPTaHWU3MOB,
6) yMEHUE BBISIBJISITH | YMETh: YMEET BBISBIATH OTIUYUTEIIHHBIC
OTJINYUTENbHBIE TPU3HAKU KUBBIX | BBISBISATH OTJINYUTENbHBIE | IPU3HAKH KUBBIX CHUCTEM, B TOM
CUCTEM, B TOM 4YHCIe TpUOOB, | IPU3HAKH KUBBIX CUCTEM, B TOM | YUCIIE rpuboB, pacTeHuH,
pacTeHuM, >KUBOTHBIX W YEJOBEKA; | YUCIIE rpuboB, pacTeHuM, | KUBOTHBIX H YeJIOBEKa;
MPUCTIOCOOJIEHHOCTh BHUJIOB K CpPee | KUBOTHBIX 51 YEJIOBEKA; | MPUCIIOCOOIEHHOCTh BHIOB K
oOuTaHu, a0MOTHYECKHUX U | IPUCTIOCOOJIEHHOCT, BHUAOB K | cpeie oOuTaHus, a0MOTHYECKUX U
OMOTHUYECKUX KOMITOHEHTOB | cpefie oOuTaHus, a0MOTHIECKUX | OMOTHIECKUX KOMITOHEHTOB
9KOCHUCTEM, B3aHMMOCBSI3€H | © OHMOTHYECKMX KOMIIOHEHTOB | DKOCHUCTEM, B3aHMMOCBSI3EH
OpraHU3MOB B COOOIIECTBAX, | DKOCUCTEM, B3aMMOCBS3€H | OpPraHu3MOB B COOOIIECTBaXx,
AQHTPOTIOTEHHBIX ~ W3MEHEHHMU B | OPraHU3MOB B  COOOIIECTBAX, | aHTPOTIOTEHHBIX HM3MEHEHHH B
IKOCHCTEMAaX CBOCH MECTHOCTH; AHTPONOT€HHBIX H3MEHEHUH B | 9KOCHCTEMaxX CBOEH MECTHOCTH;

9KOCHCTEMAaX CBOEH MECTHOCTH;

7) yMEHHUE
COOTBETCTBYIOIIHE

UCIIOJIb30BAaTh
apryMEHTBI,

3HAThb:

3HAET B3aUMOCBSI3H OPTaHU3MOB U
cpensl  oOWTaHUs;  ©IWHCTBA
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OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U

CUMBOJIMKY JJisi J0Ka3aTelIbCTBa
pOJACTBA  OPraHU3MOB  Pa3HBIX
CUCTEMaTUYECKUX rpyn;

B3alMOCBS3U OPraHU3MOB U CpEIbl
oOuTaHUS; €UHCTBA YEJIOBEUYECKHUX
pac; HEOOXOIMMOCTH 3JI0pPOBOTrO
oOpaza YKU3HH, COXpPaHEHHUs
pa3HooOpa3usi BUAOB U IKOCHCTEM,
KaK  YCJIOBHUSl  COCYLIECTBOBAHUSA
IIPUPO/IBI U YEJIOBEUECTBA;

B3alMOCBA3HU OpraHu3mMoB u
cpenbl  OOWMTaHUs, EIWHCTBA
YEJI0BEYECKHX pac;
HEOOXOIUMOCTH 3JJ0pOBOTO
o0pa3a JKHM3HH, COXPaHEHHS
pazHooOpaszust BHJIOB u
9KOCHCTEM, KaK yCIIOBUS

COCYyHIECTBOBaHUA IIPUPOABI M

4eJI0BEUECTBA;
yMeThb:

UCIIOJIb30BATh
COOTBETCTBYIOIIME apTyMEHTHI,
OMOJIOrMYECKYI0 TEPMUHOJIOTHUIO
u CHMBOJTUKY JUISt
JI0Ka3aTeIbCTBA pozcTa
OpraHHU3MOB Pa3HBIX
CHCTEMATUYECKUX TPy,
B3aMMOCBSI3M  OPraHU3MOB U
cpenbl  OOWTaHMS;  €AMHCTBA
YEJI0BEUECKUX pac;
HEOOXOMMOCTH 3I0pOBOTO
oOpa3a JKHM3HHM, COXpPaHEHUs
pa3HooOpa3us BUJIOB "
9KOCHUCTEM, KaK YCIIOBHSA

COCyHICCTBOBAHUA TIPUPOABI U
YCJI0BCUYCCTBA,

YEJIOBCUECKIX pac;
HEOOXOTMMOCTH 370pOBOTO
o0pa3a  JKM3HH, COXpaHEHHUs
pazHooOpaszust BHJIOB u
HKOCHCTEM, KaK yCIIOBUS

COCYILLIECTBOBAHUS IPUPOIBl U
4eJI0BEYECTBA;

yMeeT UCIOJIb30BATh
COOTBETCTBYIOILIUE  APTYMEHTHI,
OMOJIOTUYECKYI0 TEPMHUHOJIOTUIO
Y CUMBOJIMKY JUIsI I0Ka3aTeIbCTBA

pPOACTBA  OPraHU3MOB  pa3HBIX
CHUCTEMaTHYECKUX TPYIIIT;
B3aMMOCBSI3M  OPraHHU3MOB U
cpeapl  oOWTaHMS;  €AMHCTBA
4eJI0BEYECKUX pac;
HE00X0UMOCTHU 3J10pOBOTO
oOpa3za  JKHM3HM, COXpaHEHUs
pasHooOpa3us BUJIOB U
HKOCUCTEM, KaK YCIIOBHS

COCyHICCTBOBAaHUA TIPpHUPOABI U
YCJIOBCUYCCTBA,

8) ymeHue pemaTh IOUCKOBBIC
OMOJIOTMUECKHE 3a]a4yM; BBISBIISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U
MEXIY UCCIIETyeMbIMU
OHOJIOTUYECKUMU 00BEeKTaMU,
mpoleccaMi | SIBICHUSMHU; JeNaTh
BBIBOJIBI M TIPOTHO3bI HA OCHOBAHHH
MOJIYYEHHBIX PE3yIbTaTOB

yMeThb:
pemiarh MTOHMCKOBEIC
OHOJIOrHYECKHUE 3aJ1a4H;
BBISIBIIATH MIPUYUHHO-
CIICJICTBEHHBIC CBS3M  MEXKITY
HCCIIEeTyeMbIMU

OMOJIOTUYECKHUMU  OOBEKTaMHU,
mpoueccaMu M SIBJICHUSIMU,

ACJIaTh BBIBOABI U IPOTHO3BI Ha

yMEeT  pemarb  MOUCKOBBIE
OuoIorHYecKue 3a/1a4i;
BEISIBIISITH MIPHUYHUHHO-
CJIE/ICTBEHHBIE  CBSI3M  MEXIY

HCCIIeTyeMbIMU OMOJIOTHYECKUMHU
o0beKkTaMu,  MpoleccamMd U
SBJICHUSIMU; JIeJaTh BBIBOJBI W
MIPOTHO3bI Ha OCHOBaHUH
MOJIYYEHHBIX PE3YJITATOB

OCHOBaHUU MOJIY4YE€HHBIX

pE3yJIbTaTOB
9) yMeHWe BBIIBHTATh THUIOTE3bI, | yMETh: yMeeT  BBIIBUTaTb TUIIOTE3bI,
MIPOBEPATH UX | BBIIBUTaTh TUIIOTE3bI, IPOBEPATH | IPOBEPATH ux
AKCIIEPUMEHTAJIbHBIMU CPEACTBAMH, | X SKCIIEPUMEHTAJIbHBIMU | SKCIIEPUMEHTAIbHBIMU
bopmynupys 1Lenab HUCCIENOBaHMS, | CPEACTBAMHU, (HOPMYIUPYs LEeTb | CpeAcTBaMH, (GOpMyIupys ILenb
aHaAJIM3UPOBATh MOJIyUYEHHBIE | UCCIEAOBAHUS, aHAJIU3UPOBATh | UCCIEOBaHUS, aHAJIU3UPOBATH
pe3yJbTaThl U I€TaTh BBIBObI; MOJyYeHHbIE  pe3yNbTaThl M | MOJyYEHHBIE  pE3ylbTaThl U

JA€JIaTh BBIBOJbI,

J€J1aTh BBIBOAbI,

10) mpuHMMATH ydacTHE B HaydHO-
HCCIIEIOBATENIbCKOM ~ paboTe 1o
OMOJIOTHH, SKOJOTUM W MEIUIUHE,
POBOIMMON Ha 0a3e HIKOJbHBIX
Hay4YHBIX OOIIECTB U IyOJIUYHO
MIPEJICTABIISTh MOJTy4EHHBIC

MPUHUMATh yYacTHE B HAy4HO-
HCCIIeIOBATENLCKON paboTe 1o
ouoJjoruy, JKOJIOTHH n
MeIUIINHE, TPOBOIUMON Ha 6a3e
IITKOJIBHBIX HAay4YHBIX OOIICCTB H
myOJTMYHO PEJICTABIISITh

MPUHUMAET ydYacTHE B HAYIHO-
HCCIIeIOBATENLCKON paboTe 1o
Ouooruu, 9KOJIOTHH i
MEAWIINHE, MPOBOIUMON Ha 0a3e
IIKOJIbHBIX HAyYHBIX OOIIECTB U
yOIHYHO MIPEJICTABIIATh
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pe3yabTaThl ~ HAa  YYEHHYECKHX | MOJyYEHHBIE pe3ysibTaThl Ha | IOJNydYeHHbIE  pe3yjibTaThl  Ha
KOH(DEepeHIHIX Pa3HOTO YPOBHS; YUYEHHYECKUX  KOH(EepeHIUsX | YYeHUYECKUX KOH(pEpEeHLUIX
pa3HOro YpOBHS; pa3HOTo YpOBHS;

11) ymeHue oleHHMBAaTh ITHYECKHE | YMeTh OLICHMBATh JTUYECKUE | YMEET OLIEHMBAaThb 3TUYECKUE
aCTIeKThI COBPEMEHHBIX | aCIEKThI COBPEMEHHBIX | aCMEKThI COBPEMEHHBIX
UCCIIEIOBaHU B o0iacTH | MccIeqoBaHU B OOJIACTH | MCCIIEAOBAHUIA B obnacTu
OMOTEXHOJIOTMM W TEHETHYECKHX | OMOTEXHOJOTUU U T€HETHUECKUX | OMOTEXHOJOTMH U T€HETHYECKUX
TEXHOJIOTHI (kToHMpOBaHME, | TEXHOJIOTUHN (KJIOHMpOBaAHUE, | TEXHOJIOTHI (KJI0HMpOBaHUE,
UCKYCCTBEHHOE  OILUIOJIOTBOPEHHE, | HCKYCCTBEHHOE HCKYCCTBEHHOE OIJIOJJOTBOPEHHUE,
HaIPaBJIEHHOE U3MEHEHUE I'€HOMA U | OIUIOJOTBOPEHME, HAIPABICHHOE | HAIIPABJIEHHOE U3MEHEHUE
CO3/1aHue TPaHCTEHHBIX | K3MEHEHHE T'eHOMa U CO3JaHKe | TeHOMAa M CO3/IaHue TPAHCTCHHBIX
OpPraHHU3MOB); TPAHCTEHHBIX OPTaHU3MOB); OpraHu3MOB);

12) ymeHHe MOTHUBUPOBATH CBOM

BEIOOD Oymymiei
npodeccunoHaNbHOM 1eITeTbHOCTH B
o0acT  OUOJIOTHHM, MEIULIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH,
9KOJIOTHH, BETEPUHAPHH, CEIHCKOTO
XO3SMCTBA, [UIIEBON
MIPOMBIIIICHHOCTH; yrayOmsTh
MM03HABATEJIbHBIN UHTEpeEC,
HANpaBJIEHHBIA HAa  OCO3HAHHBIN
BBIOOD COOTBETCTBYIOLIEH
npodeccun u TIPOJIOJKEHHE
OMOJOTHYEeCKOTO0 O0pa3oBaHHs B
YUPEKISHUSAX CpEeIHero
npoecCHOHATBHOTO M BBICIIIETO
oOpazoBaHusl.

yMeThb
BBIOOD
npodeccunoHaIbHOM
JEATCIbHOCTH B
OHoJIOrHH,

MOTHUBUPOBaTh  CBOH
Oymyien

obnactu
MEIUIIMHBI,
OMOTEXHOJIOTHH,  TICUXOJIOTUH,
9KOJIOTHH, BETEPUHAPUH,
CEIIbCKOr'0 XO3SHCTBa, IHIICBOM
MIPOMBIIIJICHHOCTH;  YTIyOJIsTh
MO3HABATEJIbHBII HWHTEpEC,
HANpPABJIEHHBIA HA OCO3HAHHBIN
BBIOOD COOTBETCTBYIOLIEH
npodeccun M IPOAOIDKEHHE
OMOJIOrM4ecKOro 00pa3oBaHuUs B
YUPEKIACHUAX CpEIIHETO
PO ECCHOHAIIBHOTO U BBICIIETO
o0Opa3oBaHUsl.

yMeeT MOTUBHUPOBATh CBOU BBIOOD
Oyaymieir  mpodeccHOHAITBHON
JESITEIIbHOCTH B obnactu
Oouooruu, MEIULIMHEIL,
OMOTEXHOJNIOTHH,  TICUXOJIOTHUH,
9KOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3SIICTBa, MUIIEBOU
MPOMBIIIJICHHOCTH;  yIUIyOJISATh
MO3HABATENIbHBII UHTEpEC,
HAaIMpaBJICHHBIA Ha OCO3HAHHBIN
BEIOOD COOTBETCTBYIOIIEH
npopeccuu M MPOJOTIKEHUE
ouonorudeckoro obOpa3oBaHHs B
VUPESKICHUIX CpeIHeTo
po(hecCHOHAFHOTO M BBICIIETO
o0pa3zoBaHwusl.
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