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

1.1 O6aacTh NPpUMEHEHUS] IPOTrPaMMbI
PabGouass mporpamma  ydebHoro mpeamera  «buonorus»  SABISETCS  YacThIO
0011e00pa3oBaTeIbHON MOATOTOBKU CIEIHAIMCTOB CPEAHETO 3BE€HA B COOTBETCTBHH C
dI'OC COO B mpenenax ocBoeHus: 0dbpazoBaTenbHbIX nporpamM CIIO no cnenuaibHOCTH
35.02.09 Bogubie OMopecypchl U aKBaKyIbTypa

1.2 MecTro y4eOHOro mnpeaMera B CTPYKType MpPOrpaMMbl NOATOTOBKH
CHEHHATHUCTOB CPeJHero 3BeHa: SBJISIETCS yUeOHBIM MpeIMeTOM 0011e00pa3oBaTeIbHON
MOATOTOBKH, U3y4aeMblid Ha yriyOJEHHOM YPOBHE.

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

Hean:

dbopMHUpOBaHUE Yy CTYACHTOB IIPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBLHOMN
OpraHU3alMHU KUBBIX CUCTEM PA3HOT0 PAHra KaKk OCHOBBI IPUHSTHS PEIICHUN B OTHOLLICHUH
00BEKTOB KUBOW MPUPOBI U B TPOU3BOACTBEHHBIX CUTYyAITUSIX.
3axauu:

1) chopmupoBaTh MOHUMAHUE CTPOCHUSI, MHOTOOOpa3usi U OCOOCHHOCTEH KUBBIX
CUCTEM PA3HOT0 YPOBHS OpPraHU3all{, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTHMYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEW Cpene, LEIOCTHOM HAay4YHOM KapTUHBI MUDPA,
B3aUMOCBSI3M M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONIPEACIISITh )KUBbIE OOBEKTHI B MPUPOJIE; MPOBOAUTH HAOIIOACHUS
3a DKOCUCTEMaMH [IJIi BBISBJICHUS €CTECTBEHHBIX U aHTPOINOIEHHBIX W3MEHECHUH,
MHTEPIPETUPOBATH PE3YyJIbTAaThl HAOIIOICHUIH,

3) cdopmupoBaTh  HaBBIKM  MPOBEJACHUS  MPOCTEUNIUX  OMOJIOTHYECKUX
HKCIIEPUMEHTAJIbHBIX MCCIEAOBAHUN C COOMIOCHUEM MpaBHl OE30MaCHOI0 OOpallleHus C
00BEeKTaMH ¥ 000PYI0BAHHEM;

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

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUS CBOCH AEATEIBHOCTH IO
OTHOUIEHUIO K OKpY’KawlIlel cpeae, COOCTBEHHOMY 30pOBbIO; OOOCHOBBIBaTh U
co0JiroAaTh Mephl MPO(PHITAKTUKY 3a00I€BAHUM.

6) copMupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHIXKEHHM OWMOJOTUYECKOW HAyKu U
TEXHOJIOTM B MPAKTUYECKOW JIeATETbHOCTH 4YeJIOBeKa, PAa3BUTUHM COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOIOTUA.

OcBoeHue cojaep:kaHusi y4eOHOro mnpeaMera oOecneuYnMBAETCsl JOCTHKEHHEM
00y4YalIUMHCS CIeAYIOINX Pe3yJbTATOB:

TpeGoBaHus K NpeIMeTHBLIM pPe3yJbTaTaM:

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

2) chopMHUPOBAHHOCTH YMEHHUS PACKPBIBATh COJACP’KAaHWE OCHOBOTIOJATAOTIX
OMOJIOTHYECKUX TEPMHUHOB W TOHSATHH: JKWU3Hb, KJIETKA, TKaHb, OpPTaH, OpPTraHu3M, BUJ,
NOMYJIALMS, DKOCHCTeMa, OuoleHo3, oOuocdepa; mertaboau3m (0OMEH BEIIECTB U
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IpeBpalieHne SHEPruu), roMeoctas (caMoperyssius), OMocuHTe3 Oelika, CTPYKTypHas
OpraHu3alusi >KUBBIX CHCTEM, JMCKPETHOCTb, CAMOPETYISAIUs, CaMOBOCIPOU3BEICHUE
(peniponykiiusi), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, YHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE,
ypOBHEBasi OpraHu3alus;

3) cpopMUpPOBAaHHOCTb YMEHHSI PACKPBhIBaTh COAEpP>KaHHWE OCHOBOMOJATAIOUINX
OMOJIOTUYECKUX TEOpUM U TUMOTE3: KIETOYHOW, XPOMOCOMHOW, MYyTal[MOHHOM,
ABOJIIOIIMOHHOM, MPOUCXO0XKICHUS AKU3HHU U YEIIOBEKA;

4) chopMUPOBAaHHOCTh YMEHHS PACKPBHIBATH OCHOBOIMOJArarolue OUOJIOTUYECKUE
3akoHbI U 3akoHoMepHOocTH (I'. Mengaens, T. Moprana, H.A. Basunoga, 3. ['ekkens, O.
Miromniepa, K. Bapa), rpaHutibl ux NpUMEHUMOCTH K KHBBIM CUCTEMAM;

5) npuoOpeTeHue OmbITa MPUMEHEHUS! OCHOBHBIX METOJOB HAYyYHOTO MO3HAHMS,
WCITOJIb3YeMBIX B OWOJIOTHHU: HAONIOACHUS W OMUCAHWS JKUBBIX CHUCTEM, IPOIECCOB U
SBJICHUW; OpraHU3alMd U TPOBEJACHUS OUOJOTMYECKOTO SKCIEPUMEHTA, BBIJIBHKCHUS
TUIOTE3, BBISIBICHUS 3aBUCHUMOCTA MEXKIY HCCICAYEMbIMU BEIUYMHAMU, OOBSCHEHUS
MOJIYYeHHBIX PE3yJIbTaTOB U (POPMYJIHUPOBAHUSI BBHIBOJOB C HCIOJb30BAaHUEM HAyUHBIX
TOHSITHM, TECOPUM U 3aKOHOB;

6) chOopMHUPOBAHHOCTH YMEHHUS BBIICIATH CYIIECTBEHHBIC INPU3HAKA BHUPYCOB,
KJIETOK MPOKAPUOT U 3YKApHUOT; OJHOKJIETOUYHBIX U MHOTOKIIETOYHBIX OPTaHW3MOB, BUOB,
OMOreOLEeHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U IPEBPALCHHUS
SHEPruM B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOIO U DSHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Meio03a, OIUIOJOTBOPEHUS, pa3BUTUS U  Pa3MHOXKEHUS,
WHIUBUyaJIbHOTO PAa3BUTHUsS OpraHu3ma (OHTOreHesa), OopbObl 3a CYIIECTBOBAaHHUE,
€CTEeCTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIOCOOJIEHHOCTH OPraHU3MOB K cpefe
oOUTaHUsl, BIUSHUS KOMIIOHEHTOB SKOCUCTEM, aHTPOTIOTEHHBIX U3MEHEHUN B AKOCUCTEMAX
CBOEH MECTHOCTH, KpPyrOBOPOTA BEILIECTB U MPEBpAlllEHHE SHEPTUH B Ouochepe;

7) chopMUPOBAHHOCTH YMEHHSI MPUMEHSTH MOJYYCHHBbIC 3HAHUS JJI1 OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB U SABJICHUM, IJISi TPUHATUS TPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM XU3HU C 11eJIbI0 o0ecreueHrs 0e30MacHOCTA CBOETO 370POBbs U 370POBbSI
OKPYXAIOIIUX JIIOACH, COONIOACHUS 3I0pOBOTO 00pas3a JKU3HU, HOPM TPaMOTHOTO
MOBEJICHUSI B  OKPYXKAIOIIEW TMPUPOIHON  Cpele; TMOHMMaHHE HEOOXOIUMOCTH
WCIIOJB30BAaHUSA  JOCTH)KCHUH  COBPEMEHHOM OHOJIOTMM HW  OHMOTEXHOJOTHH IS
PalMOHAIBHOTO NPUPOONOJIb30BAHHUS;

8) cpopMUPOBAaHHOCTL YMEHHS peniaTh OWOJOTUYECKHE 3a7adyd, COCTaBJISAThH
TEHOTUITMYECKUE CXEMbI CKPEIIMBAHUS JJIsI Pa3HBIX TUIIOB HACJIEAOBaHUS MPU3HAKOB Y
OpraHu3MOB, COCTAaBJIATh CXEMbI MEPEHOCA BEIIECTB W DHEPTHM B IKOCHUCTeMax (IIemH
MUTAHUS, TTUIIEBBIC CETH);

9) cdhopMHpPOBAHHOCT,  YMEHHMM  KPUTUYECKH  OIEHUBATh  WH(MOpMAIHUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKJIIOYAIOLIYIO TMCEBJOHAYYHBIE 3HAHUS W3 PaA3JIMYHBIX
HMCTOYHHUKOB (CpelcTBa MaccoBOM uWHGOpMAIMK, HAyYHO-TIOMYJSIpPHBIE MaTepualbl);
WHTEPIPETUPOBATh ITHYECKUE AaCHEKThl COBPEMEHHBIX WCCICIOBAaHUNW B OHOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH; paccMaTpUBaTh TJIOOAIBHBIC HSKOJOTUYECKHE TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

10) chopMHUpOBAaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC U YCTHBIC
COOOIIeHNST HAa OCHOBE OHMOJIOTMYECKOW WH(POPMAIMA H3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO MCTIOJIL30BaTh MOHATUWHBIN anmapat OUOJIOTHH.



11) chopMUpOBaHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (P)OPMUPOBAHUU COBPEMEHHOIN €CTECTBEHHOHAYYHOW KapTHHBI MUpPA, B TTO3HAHUU
3aKOHOB IIPUPOJIbI U PEIICHUH KU3HEHHO BaXKHBIX COI[UATIBHO-ITUYECKUX, IKOHOMUYECKUX,
AKOJIOTUYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOAOIIOIB30BaAHUSA; B POPMUPOBAHUYU IIEHHOCTHOTO OTHOIICHUSI K IPUPOJIE, OOIIECTRY,
YeJIOBEKY; O BKJIa/I€ POCCUUCKUX U 3apyOEKHBIX YUCHBIX - OMOJIOrOB B pa3BUTHE OMOJIOTUY;

12) ymeHue BaieTb CUCTEMOM OMOJIOTHYECKUX 3HAHUM, KOTOPask BKIIIOYAET:
OCHOBOITOJIArarIIe OMOJOTUYECKHE TEPMUHBI U TOHATHUS (KU3Hb, KJIETKA, TKaHb, OPIaH,
OpraHu3M, BHI, TIOMYJISAINSA, YKOCUCTEMA, OMOIIEHO3, Onocdepa; MeTaboan3M, TOMEOCTas,
KJIETOYHBIA HIMMYHHTET, ONOCUHTE3 O€IKa, OMOMOIMMEPHI, AUCKPETHOCTD, CAMOPET YIS,
CaMOBOCHPOU3BEACHHUE, HACIEACTBEHHOCTb, U3MEHUYNBOCTh, YHEPrO3aBUCUMOCTb, POCT U
pa3BUTHE);
ouosiornyeckue teopuu: kietouHas Teopust T. IlIBanna, M. IIneiinena, P. Bupxosa;
KJIOHAJIbHO-CeNEKTUBHOr0 MMyHHTeTa 1. Dpnux, 1.11. MeunnkoBa, XpoOMOCOMHasI TEOPUS
HacnencTBeHHOcTH T. Moprana, 3akoH 3apozsimeBoro cxoacrtsa K. bapa, 3BosrononHas
teopust Y. JlapBuHA, CHHTETHYECKas TEOPHsl SBOJIOLMH, TEOpUs aHTpororeHesa Y.
Hapsuna; teopus Ouoreonenoza B.H. Cykauesa; yuenuss H.. BaBunosa - o Ilentpax
MHOro0o0pa3usl U MPOUCXOXKACHUs KyJIbTypHbIX pacteHuil, A.H. CeBepuoBa - o myTsax u
HanpaByieHusX sBomtonuu, B.M. Bepnanckoro - o Ouocdepe; 3axoHbl (eanHOOOpa3us
MTOTOMKOB TE€PBOI0 MOKOJIEHUS, PACHIEIVIEHUS NMPU3HAKOB, HE3aBUCUMOI'O HACJIeIOBAaHUS
npu3HakoB . MeHiens, ClelIeHHOTO HACIeI0BAHUSI IPU3HAKOB M HApYIIEHUS CLETIIICHUS
reHoB 1. MopraHa; romMoJIOTHYECKUX PSAIOB B HACIEACTBEHHOM u3MeHunBocTH H.M.
BaBunoBa, renernueckoro paBHoBecus Jlx. Xapau u B. BaitnOepra; 3apofsiieBoro
cxoactBa K. bapa, Ouorenernueckoro 3akoHa 3. I'ekkens, @. Mrosiepa); NpUHLIMIIBI
(4UCTOTHI TaMET, KOMIUIEMEHTAPHOCTH ); TpaBuia (MuaumymMa FO. JInOuxa, 3Kos10ruyeckon
MUpaMUIbl YMCeNl, OMoMacchl M DHEPruM); rumnotres3nl (koamepBaTHo A.M. Omnapuna,
nepBuaHoro O0ymnsoHa JIx. Xomneiina, Mukpochep C. dokca, pudozuma T. Uek);

13) BnajgeHue CcUCTEMOW 3HAHWW 00 OCHOBHBIX METOJIaX HAYYHOTO ITO3HAHWS,
UCIOJIb3YEMBIX B OHOJIOIMYECKHX MCCIEIOBAHUAX JKUBBIX OOBEKTOB U DKOCHUCTEM
(omucanue, W3MepeHue, MPOBEACHHUE HAOMIOJEHUI); crioco0aMu BBISIBICHUS U OLICHKH
AHTPOITOT€HHBIX U3MEHEHUI B IPUPOJIE;

14) ymeHue BbIIETATH CYIIECTBEHHbBIE TPU3HAKU:

CTPOEHHUS BUPYCOB, KJIIETOK MPOKAPUOT U YKAPHUOT; OJHOKIETOUHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB, OUOTEOIIEHO30B, SKOCUCTEM U OMOoChepHI;

CTPOEHHUS OpPraHOB M CHCTEM OpPraHOB pPACTEHUH, MXMBOTHBIX, YEJIOBEKa; MPOLECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIIUX B OpraHu3MaxX PacTeHU, >KUBOTHBIX U YEJIOBEKa;
OMOJIOTUYECKUX MTPOLIECCOB: 0OMEHA BelIeCTB (MeTab0Iu3M ), UHPOpMaIIUK U PEBPALICHUS
AHEPruu, OpoKEeHMsI, aBTOTPO(HOIO U reTepoTPOPHOro TUMOB MUTAHUS, (HOTOCUHTE3A U
XEMOCHHTE3a, MHTO3a, MeHo03a, raMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHUOHAIBLHOTO
pa3BUTHS, Pa3MHOKEHHS, WHIMBUAYAJIbHOIO pa3BUTUS oOpraHn3Ma (OHTOIrE€He3a),
B3aMMOJECUCTBUSA  TIEHOB,  TI'ETEPO3UCA; JCHUCTBUHA  WCKYCCTBEHHOTO  0TOOpa,
CTaOMJIM3UPYIOLIETO,  JBIDKYIIETO M Pa3pbIBAIOIIETO  €CTECTBEHHOTo  0TOOpa;
AJJIOTIATPUYECKOTO M CHUMIATPUYECKOTO BUA000pA30BaHUS; BIUSHUS ABMKYIIMX CHII
ABOJTFOITMU HAa TeHO(DOH T TOMYJISIINN; TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHMsI,
Yepel0OBaHNs HANpaBJICHUH 3BOJIOLHMH; KPYroBOPOTa BEIIECTB M IIOTOKA 3HEPrUU B
DKOCHCTEMAX;



15) ymeHue ycTaHaBIMBATh B3aMMOCBS3U MEXKAY CTPOCHUEM U (PYHKUIUIMHU:
OpraHOMJIOB, KJIETOK pa3HbIX TKaHE, opraHaMM M CHUCTEMaMH OpPTraHOB Yy pPACTEHHIA,
’KUBOTHBIX M YEJIOBEKA; MEXJy dTallaMi 0OMeHa BEIlleCTB; dTallaMy KJIETOYHOTO IHKJIa U
KU3HEHHBIX ITUKIIOB OPraHM3MOB; dTalmaMu SMOPHOHAIBLHOTO Pa3BUTHs; T'€HOTUIIOM U
¢dbenotunom, ¢eHoTunoM MU (pakTopamMu cpelbl OOUTAHMS, MPOLECCAMH IBOJIIOIMH;
IBWKYIIUMHM CUJIAaMH  aHTPONOreHe3a; KOMIIOHEHTAMU Pa3JIMYHbIX JKOCUCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OpPTraHU3MOB;

16) ymeHue BBISIBISTH OTJIMYMUTENbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCIE
rpuOOB, PACTCHHM, )KUBOTHBIX U YEJIOBEKA; IPUCTIOCOOICHHOCTh BUIOB K Cpefic OOUTaHUS,
a0MOTHYECKNX W OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH OpraHW3MOB B
co00I1IeCTBaX, aHTPOMOTC€HHBIX U3MEHEHHI B AKOCUCTEMAaX CBOEH MECTHOCTH;

17) ymeHue WHCHOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJOTHYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJIMKY JUIsl JI0KQ3aTelIbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII; B3aWMOCBA3U OPraHW3MOB U CpeIbl OOWTAaHMS; E€IUHCTBA
YeJIOBEUECKHUX pac; HE0OXO0IUMOCTH 3/I0POBOT0 00pasa KU3HU, COXPAHEHHS pa3HOOOpa3us
BHJIOB M DKOCUCTEM, KaK YCJIOBUS COCYIIECTBOBAHUS IPUPOJIBI U YEIOBEUECTBA;

18) ymeHue pemiaTh MOMCKOBBIE OWOJIOTHYECKHE 3aJa4M; BBISBIATH MPUYUHHO-
CJICJICTBEHHBIE CBSI3U MEXKIy UCCIIETyEeMbIMU OMOJIOTMYECKUMU 00bEKTaMu, IPOIIECCaMU U
SBJICHUSIMU; JI€JIaTh BHIBOIBI U ITPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

19) yMeHue BBIABUTATH TUIMOTE3bI, MPOBEPITH HUX OSKCIEPUMEHTAIBHBIMU
cpeacTBaMu, GOpMyIUpPYs 1LIeJIb UCCIETOBAHMS, AaHATU3UPOBATH MOJTYUYECHHbBIE PE3YIbTAThI
U JIeJaTh BBIBO/IBI;

20) mpuHUMATh y4acTHE€ B HAy4YHO-HCCIIEIOBATEIbCKOM paboTe mo Ouosioruu,
AKOJIOTMHM U MEAUIIMHE, TPOBOAUMON Ha 0a3e IMIKOJIbHBIX HAYYHBIX OOIIECTB U MyOJUYHO
MPEJCTABIIATH MOJYYEHHBIE PE3YIbTaThl HA YUCHHUUYECKUX KOHPEPEHIUIAX PA3HOTO YPOBHSI;

21) yMeHHe OLIEHUBATh STUUECKUE aCIIeKThl COBPEMEHHBIX UCCIIeI0BaHUM B 00J1aCTH
OMOTEXHOJIOTMM W TEHETHYECKMX TEXHOJOTUW  (KJIOHHpPOBAaHHWE, WCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HANpPaBIECHHOE W3MEHEHHE TIE€HOMa U CO3JaHUE TPAHCTEHHBIX
OpraHu3MOB);

22) yMeHHe MOTUBHPOBATH CBOI BHIOOP OyayIieit MpoeCcCuOHAIBHON IeITeTbHOCTH
B 001aCcTH OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, YKOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO X035ICTBA, MUIIEBOM MPOMBIIUICHHOCTH; YTIyOJIsTh MO3HABATEIbLHBIN HHTEPEC,
HaIpaBJICHHBIM HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIECH Mpodeccur W MPO0KEHUE
OMOJIOTUYECKOT0 00pa30BaHUs B YUPEKICHUSAX CPETHETO MPOPECCUOHAIBHOTO U BBICIIETO
oOpa3oBaHUs.

JInyHOCTHBIE pPe3yJIbTATHI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOIrPaMMbI
AOJIKHBI OTPAXKATh:
- 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

- UHTEpeC K pas3nu4HbiM chepaM TpodecCHOHATBLHON AESITeIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oymymiedl mpodeccun W pean30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TIUTAHbI;

- TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTIKEHUU
BCEH KM3HU;



- OKOJIOTHYCCKOI'O BOCITUTaAHMA:

- C(I)OpMI/IpOBaHHOCTB AKOJIOTUYECKOMN KYJIbTYPbI, IOHUMAaHUC BJIINAHNA COIUAIIBHO-
9KOHOMHYCCKHUX IMPOHCCCOB HAa COCTOSHHC HpHpOI[HOfI u COHH&J’IBHOﬁ cpcabl, OCO3HAHHC
I7100aJEHOTO XapaKTepa SKOJOTHUICCKUX HpO6HCM;

- IUIAHUPOBAHME W OCYIIECTBICHUE IEHCTBUN B OKpYXKAlOLIEH Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

- aKTUBHOE HEMPUSITHE IEUCTBUM, MPUHOCSIIMX BPEJ OKpYyKaloleh cpee;

-  YMCHHUC IIPOTrHO3UPOBATH HC6J’IaFOHpI/I$ITHBIe OKOJIOTUYCCKHUE IIOCJIICACTBUSA
IMpCAIIPUHUMACMbIX HCﬁCTBHﬁ, [IpcaoTBpaliaThb Ux;

- HCHHOCTHW HAYYHOI'O IIO3HAHUS;

- ¢(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW NPAaKTUKH, OCHOBAHHOIO Ha JMAJore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

MeTanpeaMeTHbie pe3yJbTaThbl OCBOCHHSI OCHOBHOI 00pa3oBaTe/ibHOM
NMPOrpaMMBbl J0JIZKHbI OTPAXKATh:

- CAMOCTOSITENBHO (POPMYIIUPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

- BBIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHMCKY METOJOB PpEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3IMYHbIX METOAO0B IMO3HAHMUS;

- cTaBuTh H (OpMYyIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

- BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U U AKTYyAJIM3UPOBATH 3a7a4y, BbIABUTATh
TMIIOTE3y €€ PElICHUs, HAXOAUTh apryMEHThI JUIsl TOKa3aTelIbCTBA CBOMX YTBEPKICHHI,
3a/1aBaTh NApaMETPbl U KPUTEPUU PELLICHHUS;

- yYMeThb IEpPEHOCUTh 3HaHUS B TIIO3HABATEJIBHYI0 U MPAKTUYECKYI0 0OJacTH
KU3ZHEIEATEIIbHOCTH;

- UCMOJIB30BaTh CPEICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a]1a4 ¢ COOJI0/IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MACHOCTH, THUTHEHBI, pecypcocOepexkeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM UH(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
MaxkcumanbHasi ydeOHasi Harpy3Ka (Bcero) 168
O0s13aTesibHAs1 ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 138
B TOM YHCJIE!
JIEKIIAOHHBIE 3aHATHUS 108
MPAKTUYECKHE 3aHATUS 10
71a00paTOPHBIE 3aHATHS 20
CaMOCTOSTENIbHAs paboTa (BBINOJIHEHUE HHIMBUAYAJIbHOTO MPOEKTA) 18
HroroBas arrecranus B popme auddepeHIIMpOBAHHBIN 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
Bbuonorus kak Teoperuueckoe o0ydyenue: 2
HayKa CoBpeMeHHass OWOJIOTHS - KOMIUIEKCHAass Hayka. Kparkas wuCTOpusi pa3BUTHA OHOJIOTHH.
buonornyeckue Hayku W u3ydaeMble UMHU TMpoOjembl. DyHAamMeHTaNbHbIC, MPUKIAAHBIE U
MOMCKOBBIC HAYYHBIEC UCCIEAOBAHUS B OMOJIOTHH.
3HadyeHre OUONOrMU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUDpA.
[Ipodeccuu, cBazanubie ¢ Ouosiorueil. 3HauyeHHWE OMOJIOTUU B TPAKTUYECKON JEATEIHHOCTU
YeJIoBeKa: MEJUIIMHE, CETbCKOM X035UCTBE, TPOMBIIIJIEHHOCTH, OXPaHEe MPUPO/IBI.
Tema 1.2 OcHOBHOE coep:KaHue 2
Kusrble cucrembl 1 | TeopeTuueckoe o0ydyenue: 1

HX H3Yy4YeHHe.

JKuBble cuCTEMBl Kak mOpeaMeT u3ydeHuss Ouosioruu. CBOMCTBAa KUBBIX CHUCTEM: €IMHCTBO
XMMHUYECKOT0 COCTaBa, JUCKPETHOCTD U LIEJIOCTHOCTD, CJI0KHOCTD U YIIOPSI0YEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPIaHU3alIMsI, CAMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTb, U3MEHUYNBOCTb, POCT U
pa3BUTHE.

YPpOBHU OpraHu3ally KUBBIX CUCTEM: MOJIEKYJISAPHBIM, KJIIETOUYHBIN, TKAHEBBIM, OPraHU3MEHHBIN,
NOMYJISIHUOHHO-BUIOBOM, HIKOCUCTEMHBIN (OuoreoneHoTuueckuit), Ouocdepnsiif. IIporeccs,
NPOUCXOJAIIME B JKUBbIX cucTeMaX. OCHOBHbIE TIpuU3HAKU >kuBOro. JKu3Hb Kak (opma
CylIECTBOBaHMS MaTepuu. Hayku, n3ydaronye >kMBbl€ CUCTEMBI HA PAa3HBIX YPOBHIX OPraHU3AIUH.
N3yuenne KUBBIX CHUCTEM. MeToasl Ouosiormueckoii Hayku. HaOmonenwe, u3MepeHue,
JKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [[oHsATHE O 3aBUCMMON U HE3aBUCUMOW NIEPEMEHHOM.
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IInanupoBanue skcnepumenTa. [loctaHoBka m mposepka runore3. Hynesas runoresa. Ilonstue
BBIOOpKH U €€ JocToBepHOCTh. Pa3zbpoc B Ouosormueckux AaHHbBIX. OIEHKAa J1OCTOBEPHOCTH
MOJIYYEHHBIX Ppe3yJbTaroB. IIpuumMHBI HUCKak€HUA pe3ynbTaToB 3KcnepumeHTa. IloHsAtue
CTaTUCTUYECKOTO TECTA.

IIpakTHYecKoe 00yueHHe 1
[Ipaktrnueckas pabdora 1. Mcnonp30BaHKHe pa3IuyHbIX METOIOB MIPU U3YUEHHUH JKUBBIX CUCTEM 1
Tema 1.3. OcHOBHOE coep:KaHue 2
buojiorus kinerku. | Teoperuueckoe o0yueHue: 1
Kietka - cTpykTypHO-(DyHKIIMOHAJIbHAS €IMHMIIA )KUBOTO. MIcTOpHs OTKpbITUS KiIeTKU. PaboTsl P. 1
I'yka, A. JleBenryka. Knerounas teopus (T. LlBanu, M. llneitnen, P. Bupxos). OcHoBHBIE
IIOJIOKEHUS] COBPEMEHHOMW KJIETOYHON TEOPHUHU.
MeTonbl MOJIEKYISIPHON U KJIETOYHOM OMOJIOTMH: MUKPOCKOIHS, XpoMarorpadusi, snexrpodopes,
METOJI MEYEHBIX aToOMOB, AU((depeHurnaIbHOe UEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK.
DIIEKTPOHHAS MUKPOCKOIIUSI.
IIpakTuyeckoe o0yueHue 1
[IpakTnyeckas pabora 2. HM3ydeHwme METOJIOB KIETOYHON Ouojorun (Xpomarorpadus, 1
anektpodopes, nuddepenuuanbaoe neHTpudyruposanue, [ILP)»
Tema 1.4. OcHOBHOE coiep:KaHue 4
Teopernueckoe o0yuenme: 4
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XuMH4YecKkas
OpraHu3amnus
KJIEeTKH

XUMHUYECKAN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOAJIEMEHTHI. Boga u €€ posp kak
PacTBOPUTEIIS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUM KJIIETKH, TEIIOPETyIsiuud. MuHepaabHbIe
BEIIECTBA KIIETKH, UX OMOJOTnYecKas poJib. Pojib KAaTHOHOB M aHHOHOB B KJIETKE.

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

VYrneBoabl. MoHOcaxapupl, Aucaxapuibl, OJUrocaxapuabl U mnojucaxapuabl. OOmuid I1aH
CTpOCHUS U (PU3NKO-XUMHUUECKHE CBOMCTBA YIJIeBOAOB. buonornueckue GpyHKIUU YIII€BOJOB.
Jlunuasl. 'napoduinbHO-ruapodoOHbIle cBOMcTBA. Kiaccudukanus aunuaos. Tpuriuuepuasl,
(docdonunubl, BOCKH, cTeponbl. buonornueckue GyHKIMH JTUTUIOB.

OO6uue cBoiicTBa OMOJIOTMUYECKUX MEMOpaH - TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxknennossie kuciotel. JIHK u PHK. Ctpoenune HykinenHoBbIX Kuciaot. Hykneotuasl. [Tpunuumn
koMmriementapHoctu.  [IpaBunio  UYapradbda. Crpykrypa JHK - gBoitHas — crimpads.
Mecronaxoxaenue u ouonornueckue pyakuun JHK. Buast PHK. ®ynkuun PHK B kinetke.
Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moltiekysie AT®. buonormyeckue
¢ynkunn AT®. BoccTraHOBIIEHHbBIE TIEPEHOCUUKH, UX QyHKIMH B KiieTke. CekBeHupoBanue JJTHK.
CrpykTypHas Owuojnorus: OHOXMMUYECKHEe U OHO(DU3MYECKHME HCCIEAOBaHUSl COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYII.

Tema 1.5. CTpoenne
U PYHKUMH KJICTKHU

OcHOBHOE coep:KaHue

TeopeTruueckoe o0yuenme:

Tumbl KJIETOK: »JyKapuoThueckas U mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHATLHBIE
00pa3oBaHUs KJIETKH.
CrtpoeHne mpoKapuOTHIECKOM KiIeTkH. KiaeTodnas cteHka OakTepuii 1 apxeil.
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Oco0eHHOCTH CTPOEHUSI TeTepOTPOPHONM M aBTOTPO(PHONU MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb MIPOKAPHUOT B OMOIIEHO3aX.

Ctpoenne u (QyHKIMOHHPOBAHUE DJYKAPUOTHYECKOM KieTku. I[lma3marnueckas memOpaHa
(urazmanemma).  CTpykTypa IDIa3MaTHYEeCKOW MeMOpaHbl. TpaHCHOPT BEIIECTB depes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (nuddysus, obneruénnas auddys3us), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKTUBHBINA TpaHcnopt). [lomymponunaemocts MeMOpanbl. Pabota
HaTpUH-KaJIMEeBOro Hacoca. DHAOLUUTO3: MMHOIMTO3, (paronuros3. Dx301uTo3. KierouHas creHka.
Crpykrypa 1 (yHKIUU KIETOYHON CTEHKH pacTEHU, rprOoB.

Hwronnasma. [uro3ons. Ilurockenmer. [IBuwxkeHwe muTorasMbel. OpraHouJibl  KIIETKH.
OnnoMeMOpaHHbIE OPTaHOUJIBI KIIETKHU: SHJoIIa3MaTudeckas cetb (D1IC), anmapar I'onbmxu,
JU30COMBI, MX CTpoeHHEe U (GYHKIUU. B3anMoCBA3b OJTHOMEMOpPAaHHBIX OPraHOWIOB KIIETKHU.
Crpoenue rpanyispHoro petukyiayma. CHHTE3 pacTBOPUMBIX OeiakoB. CHUHTE3 KJIETOYHBIX
MeMOpaH. ['maakuii (arpanyisipHbIN) SHAOMIA3MATHUECKUN peTUKyIyM. CekpeTopHas (yHKIUS
armmapata ['onbmxu. TpancnopT BemiecTs B KieTke. Bakyosn pacTutenbHbIX KiIeTOK. KineTouHbii
cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUILI KJIETKH: MUTOXOHJpHUH, TacTuabl. CTpoeHue W GyHKIMU
MUTOXOHAPUN U 1acTu. [lepBUUHbIE, BTOPUYHBIE U CIIOKHBIE TJIACTU/IBI (DPOTOCUHTE3UPYIOLTUX
AYKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICMKOIUIACTHI BEICIINX PACTCHUM.

HememOpanusie opranonabl kieTku CtpoeHne u GyHKIMH HeMEeMOpaHHBIX OPTaHOUIOB KJICTKHU.
PuGocompl. Mukpoduiamentsl. Mpleunbie KiIeTku. MukpoTpyOouku. KieTouHbiit meHTp.
CtpoeHue U IBIKEHUE KT'YTUKOB M peCHUYeK. MUKpOTpyOOUKH nuToria3Mel. LleHTpromb.
SAnpo. OGonouka siapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOeHUE U GYHKIUU. S MepHbIN
0enkoBbI MaTpukKc. [IpocTpaHCTBEHHOE paclooKeHne XpoMocoM B UHTepda3sHoM siape. benku
XpOMaTHUHA - TUCTOHBI.
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Knetounsie BimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JyKapuoT (PacTUTEIHHOM,
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 BelecTB U
npeBpaieHue
JHEPIHHU B KJIETKE.

OcHoOBHOe coaepxkaHue

TeopeaneCKoe Oﬁyqenne:

AccuMUIIAIUST. M JUCCUMUWISIUS - JIBE CTOPOHBI MeTaboyin3ma. Tumbl oOMeHa BEIeCTB:
aBTOTPO(MHBIN U TeTepOoTpOdHBIN. YUacTue KUCIOPOo/ia B OOMEHHBIX Mpolieccax. DHEPreTHUECKOoe
obecrnieuenue kieTku: npeppaiieHue AT® B oOMeHHbIX Tporieccax. DepMeHTATUBHBIN XapaKkTep
peakimii KJIIeTOYHOro Metabonm3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHU3M JICUCTBHUS.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPTaHMYECKUX KaTalu3aTOpOB. Belku-akTUBATOPHI U
OCJIKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUM OT Pa3IMUHbIX
(bakTOpOB.

[lepBUYHBII CHHTE3 OpraHUYECKUX BeIECTB B KieTke. PotocuuTe3. CBeTOBas U TEMHOBasH (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnusHue pasnuyHbix (aKTOPOB Ha CKOPOCTH (HOTOCHHTE3A.
3HaueHnue poTrocuHTE3A.

XeMocuHTe3. Pa3zHooOpaszue OpraHM3MOB-XEMOCHUHTETHKOB: HHUTpUDHULIMpYyIOLME OaKTepuu,
xKeJie300aKTepuu, cepoOaKTEpUH, BOJAOPOAHBIC OaKTEPUU. 3HAUCHUE XEMOCUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl Opokenms. IIpoaykTel OpOoXKEHHST W WX HCIOJb30BAHHE
YeJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMM U BO3OYIUTENTH
0o0se3Heil.

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

buonorndeckoe OKuCICHHE, WM KJIETOYHOE [bIXxaHWe. Poib MHUTOXOHIpHWIA B Tpoleccax
ouonoruueckoro okucineHus. Luknudeckue peaknuu. OkuciautenbHoe (ochopuarpoBaHue.
[IpeumymiecTBa a’poOHOTO MyTH OOMEHa BELIECTB Meped aHa’pOOHBIM. D(PGHEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

IIpakTHuyeckoe o0yueHue 3

JlabopatopHasi pabora 2. M3ydeHue ¢GhepMEHTATUBHOTO pacHICIUICHHUs] TEPOKCHAA BOAOPOJa B 1

PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

Jlabopartopnas padota 3. CpaBHEHHUE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3A. 1

JlabopartopHas padota 4. CpaBHEHHUE NMPOIECCOB OPOXKEHUS U JbIXAHHUS. 1
Tema 1.7. OcHOBHOE coep:KaHue 4
HacnencrBennast Teopernueckoe o0yuenne: 3
HHpopManus U Peakunn matpuunoro cuHTe3a. [I[prHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO CUHTE3A. 2
peasu3anus e€ B Peanmzanus HacnencTBeHHON wHGOpMaIUU. I €eHETHYECKHUM KOJI, €ro CBOMCTBA. TpaHCKPHUIIIIHSA -
KJIEeTKe. MAaTpPUYHBIN CUHTE3 PHK. [TprHIMIIEI TPAHCKPHUIILUHU: KOMIIJIEMEHTApPHOCTb,

aHTUNAPAIIIETBHOCTh, ACUMMETPUYHOCTbD.

Tpancnauus u € atanbl. Yyactue TpancnopTHeix PHK B 6nocunrese 6enka. Y cnoBust OnocuHTe3a

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

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

['unore3a omepona (®. XKakoO, XK. Mano). Perynsuus 0oOMEHHBIX NPOIECCOB B KIETKE.

Knerounsiit romeocras.

Bupycel - HeksieTouHbIe POPMBI KU3HU U 00JUTaTHBIE Mapa3uThl. CTPOSHHUE MPOCTHIX U CIOKHBIX

BHUPYCOB, PETPOBUPYCOB, OakTepro(haros. 1

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

[Ipaktuueckas pabora 5. Coznanue Mojiesu BUpyca.

Tema 1.8.
Ku3HeHHBIH MUK
KJIETKH.

OcHoOBHOe coaepxkaHue

TeopeaneCKoe Oﬁyqenne:

Krnerounsiii muki, ero nepuoasl u perynsnus. Marepdasza u muto3. OcoOOEHHOCTH MPOIIECCOB,
npoTekatonmux B uHTepdasze. lloaroroBka KiIeTKM K JeneHuo. IIpecHHTeTHYeCKHid
(TOCTMUTOTHYECKUI), CHHTETUYECKUH M TOCTCUHTETHYCCKHHA (TIPEMUTOTHUYECKUN) TEePHOIBI
uHTep(dasbl.

Marpuunbiii cunte3 JIHK - perukanus. [Tpunuuns! perumkannn JITHK: kommniemMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIIApAIUIENbHOCTE. Mexann3M perunkanuu JJHK. XpoMocoMel.
Crpoenue xpomocom. Temomepbl U TeloMepaza. XPOMOCOMHBIM HAOOp KJIETKHA - KapUOTHIL.
JIMIUIONHBIM ¥ TaruiougHblid HaOOphel XpomocoM. ['omosnormynsie XpomocoMmsl. IlosoBbie
XPOMOCOMBL.

NP~ OO

IIpakTnuyeckoe o0yueHue

JlabopartopHas padbota 4. 3yueHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpenaparax.
JlaGoparopHas pabota 5. HabmroneHre MuTO3a B KJI€TKaX KOHYMKA KOpeIKa JIyKa
(Ha TOTOBBIX MUKpOTIpENapaTax).

Tema 1.9. Ctpoenne
U pyHKUHH
OPraHu3MoB.

OcHOBHOe coepxkaHmne

Teopernueckoe o0y4enue:

buonorudeckoe paznoobpaszue opranu3mMoB. OTHOKJIETOUHbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE
OpTaHU3MBI.
OCc0OEHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTA OJTHOKJIETOUYHBIX OpraHu3mMoB. bakrepuu, apxew,
OJTHOKJICTOYHBIE TPHUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, JApyrue MpoTecThl. KolloHuaIbHBIC
OpTaHU3MBI.
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B3anmocCBsA3p 4YacTe€l MHOTOKIETOYHOIO OpraHu3Ma. TKaHW, Opranbl U CHCTEMbI OPIaHOB.
Opranusm kak eauHoe 1enoe. ['omeocras.

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

TkaHU >XKMBOTHBIX M YEJIOBEKA. THUNBI KMUBOTHBIX TKAHEW: SIUTEJHAIbHAS, COCIWHUTEIIbHAS,
MbImieuHass, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIMH W PacToOSIOKCHHS TKaHEW B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE W TE€HEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI OPraHOB
KUBOTHBIX U 4eJIOBeKa. DyHKIIMM OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranm3moB. Kapkac pactenuit. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHYTpEHHUH CKesleT. CTpPOCHHE U TUIIBI COCTMHEHUS KOCTEM.
JIBkeHue opraHu3MoB. J[BH)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMeOOUAHOE, >KT'YyTHKOBOE,
pecHu4YHOEe. JIBM)KEHME MHOTOKIIETOYHBIX pACTEHMM: TPONM3MBI W HacTUM. JIBrkeHue
MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKa: MbllliedHas cuctema. Pediekc. CkeneTHbIe MBIIIIIBI U
ux pabora.

IInranue opranusmos. Ilornomenue BOXBI, YIVIEKHCIOIO TIa3a W MHUHEPAJIbHBIX BEIIECTB
pacreHusmMu. lIuTaHne XUBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPUKIETOYHOE IMHILEBAPEHUE.
IInTanne MO3BOHOYHBIX >KUBOTHBIX. OTHAENBI IMUILEBAPUTENBHOTO TpakTa. [IumeBapurenpHble
xkenessl. [InmeBapuTenbHas cucTemMa 4ejIoBeKa.

Jpixanue opranu3moB. Jlpixanwe pactenmii. [[pixanue xuBOTHBIX. [duddysus razor dyepes
MOBEpXHOCTH KieTku. KoxkHoe nprxanue. /[pixarensHas moBepxHOCTh. JXKabepHoe

U JIETOYHOE JbIxaHWe. JIpIXaHWe NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHOHHOE
YCJIOKHEHUE CTPOCHMUS JIETKMX IMO3BOHOYHBIX JXMBOTHBIX. JlpIXaTelnbHas CUCTEMaA YEJIOBEKA.
MexaHn3M BEHTWISALMY JETKUX y OTUL U MJIEKONUTAIONX. Perynsuusa npixanus. J{pIxaTeapHble
00BEMBI.
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TpaHCcOpPT BEWIECTB y OPraHU3MOB. TPAaHCIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BEIIECTB Y
XKUBOTHBIX. KpoBeHOCHas1 cucteMa u e€ opransl. KpoBeHOCHas cucTeéMa O3BOHOYHBIX KUBOTHBIX
u yenoBeka. Cepalie, KpOBEHOCHBIE COCY/IbI U KpoBb. Kpyru kpoBooOparieHus. JBOIIOLMOHHBIE
YCIIO)KHEHUS CTPOEHHSI KPOBEHOCHON CHCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. PaboTta cepama u eé
peryJsnus.

Boinenenue y oprauu3zMoB. Beinenenue y pacrenuid. Beiienenue y «uBoTHbIX. COKpAaTUTEIbHbBIE
BaKkyosiu. Oprassl BelaeneHUs. OUiIbTpanys, CEKpeuuss 1 00paTHOE BCAChIBAHUE KaK MEXAHHU3MBI
paboThl OpraHoB BblieaeHUs. CBsA3b MOJIOCTH T€Ja C KPOBEHOCHOM U BBIICIUTENIBHON CUCTEMaMU.
Boigenenue y mo3BOHOUYHBIX KUBOTHBIX M 4esoBeka. [louku. CtpoeHne u QyHKIMOHUPOBAaHUE
HeppoHa. OOpa3oBaHHE MOYH Y YEJIOBEKA.

3ammra y OpraHu3MoB. 3aluTa Y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OaKTEpHil U LUCTHI
MIPOCTENIINX. 3alUTa Yy MHOTOKIETOYHBbIX pacteHud. Kyrtwmkyma. CpencrtBa maccMBHOM M
XUMHUYECKOU 3anThl. DUTOHIIHUIBL.

3ammTa y MHOTOKJIETOUYHBIX KMBOTHBIX. [IOKpOBBI M MX MpPOW3BOAHBIEC. 3allUTa OpraHu3Ma OT
6onesneii. immyHHas cuctema yenoBeka. KileTouHbIN 1 TyMOpaIbHBI UMMYHUTET. BpOsKIEHHBIIM
U IpUOOPETEHHBIN crienuduueckii UMMYHUTET. Teopus KIIOHAIBHO-CEIEKTUBHOTO UMMYHUTETA
(Il. Dpmux, ®.M. bepner, C. ToneraBa). BocmamuTenbHbie OTBEThl OpraHu3MoB. Poib
BPOXKIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JIeBaHUH.

PaznpaxxumMocTe M perymsinus y OpraHu3moB. Pa3npaknMoCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpaxxumMocTh U perymsiiust y pacTeHuil. POCTOBBIE BellleCTBA U UX 3HAYEHUE.
HepBHas cuctema u pediekTopHas peryisnus y >KHBOTHBIX. HepBHas cuctema u €€ OTICINbI.
DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOW CUCTEMBbI y KUBOTHBIX. OTAENBI TOJOBHOIO
MO3Ta TT03BOHOYHBIX )KUBOTHBIX. Pediiekc u pednexkropHas mayra.

besycioBHbIE U YCIOBHBIE PE(IICKCHI.
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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 BHHOKpHHHOﬁ CHCTCM.
FI/IHOTaJIaMO-FI/IHO(I)I/ISapHaSI CHCTCMaA.

IIpakTHyeckoe o0yuyenue 3

JlabopaTopHas pabota 6. 3yueHnne TkaHel pacTeHUH. 1

JlabopatopHas pabota 7. U3yueHne TkaHe# )KUBOTHBIX. 1

JlabopatopHas pabota 8. 3yueHue opraHoB IIBETKOBOT'O PACTCHHUSI. 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 pa3MHOXKEHHUS: TOUKOBAHUE, CIOPYJIALMS, (hparMeHTalMsl, KITIOHUPOBAHUE.

[TonoBoe pazmuokenue. [lonoBbie kineTku, uinm ramersl. Meiio3. Cragun menosa. [loBenenue

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

Meiio3 1 €ro MecTo B JKU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponasiieBoe pasButue. I'ameTorene3 y >kuBOTHBIX. IlomoBeie xkenespl. OOpa3oBaHue U

pa3BUTHE MOJOBBIX KIETOK. CriepMaTorenes u oorene3. CTpoeHue MoJIOBbIX KIETOK.

OmnogoTBOpeHHE H  AMOpPUOHAIIBHOE pa3BUTHE KUBOTHBIX. CHoOcCOOBl  OIJIOIOTBOPEHUS:

Hapy»XHOe€, BHyTpeHHee. [lapTeHorenes.

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

opranu3moB. Crtaguu >MOpUOTeHe3a >KMBOTHBIX (Ha mpumepe Jsarymiku). poGnenue. Tumbl 2

npoosnernsi. OcoOeHHOCTH APOOJIEHUS MIIEKOMUTAIOMNUX. 3aPOBIIICBBIC JIUCTKH (TaCTPYIISAIHs).
3akilaika OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHE YacTen
Pa3BUBAIOILETOCS 3apO/IbIiia (AMOpHOHATbHAS MHAYKIMS ). 3aKIa/iKa MJIaHa CTPOCHUSI )KUBOTHOTO
KaK pe3yJbTaT UepapXUUeCKUX B3aUMOJEHCTBUI reHOB. BinsHue Ha SMOpHOHAIBHOE pa3BUTHE
pasTUYHBIX (PaKTOPOB OKPYKAIOMIEH CPEIbI.
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Poct u pasButue xuBoTHbIX. IlocTamMOpuonanbHblil nepuoa. Ilpsmoe n 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 MoCTIMOPHUOHAIBHOTO
pa3BUTHS y XKUBOTHBIX M 4esnoBeka. lleproaesl oHTOreHesa yenoBeka. CtapeHHUE U CMEpPTh Kak
OHMOIOTHYECKHE MTPOLIECCHI.

Pasmuoxenune u pasputue pacteHuil. ['amerodut u cmopodur. Meito3 B KHU3HEHHOM ITHKJIE
pactenuii. OO6pa3zoBaHue cop B npoliecce Meio3a. ['ameTorenes y pacrenuil. OmiofnoTBOpeHue U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [IBOMHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PAaCTCHUM.
OOpazoBaHue 1 pa3BUTHE CEMEHH.

MexaHn3MBbl PETYISALAN OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

IIpakTnyeckoe o0yuyeHue

JlaGopatopHas pabota 9. M3ydueHue CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHUKpOIpenapaTax.
CrpoeHure OpraHoB pa3MHOKEHHUSI BBICIINX PACTCHUIN.

[Ipaktuueckass pabora 6. BrisgBIeHHE TPU3HAKOB CXOJCTBA 3apOJIbIINICH 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 oteuecTBeHHbIX yu€HbIX B paszButun reHeTuku. Paboter H.K. Konbmosa, H.H.
BasumoBa, A.H. benoszepckoro, I'.J[. Kapmeuenko, FO.A. ®umumuenko, H.B. Tumodeena-
PecoBckoro.

OCHOBHBIEC TEHETUYECKUE TOHITUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJUICJIbHBIE TE€HBI,
aJbTEpHATUBHBIE TPU3HAKHU, JOMUHAHTHBINA U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
YuCTas JIMHUS, THOPUBI, TeHOTHII, eHOTHI. OCHOBHBIE METO/IbI TEHETUKU: THOPUTIOIOTHUECKH,
LHUTOJIOTUYECKUN, MOJICKYJISIPHO-T€HETUYECKU .
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Tema 1.12
3aKOHOMEpPHOCTH
HACJIeICTBEHHOCTH.

OcHOBHOE coep:KaHue

TeopeTnueckoe odyueHnue:

N

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHmens - 3aKOH eIMHOOOpaswsi THOPHIOB
nepBoro nokosieHus. [IpaBuno nomuHupoBanus. Bropoit 3akoH Menaens - 3aKOH paclierieHUs
pu3HaKoB. [{uToNorndeckne 0CHOBBI MOHOTHOPHUTHOTO CKpeIuBaHus. | umoTe3a 4uCTOTHI raMer.
Ananusupyromiee ckpemuyBanue. [IpoMexXyTOUHBIM XapakTep HacieaoBaHusA. PacuienseHne
IPU3HAKOB MPY HETIOJTHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpeuuBanue. TpeTtuil 3akoH MeHzens - 3aKOH HE3aBUCHUMOIO HacleAOBaHUS
npu3HakoB. [{utonornyeckrne 0CHOBBI JUTHOPUAHOTO CKPEIIUBAHUS.

CuemnieHHOe HacnegoBaHue nmpu3HakoB. PadoTel T. Moprana. CrerniieHHOe HaclieIOBaHUE TEHOB,
HapylIeHUE CUEIUICHUS] MEXAY F'eHaMu. XpOMOCOMHAsI TEOPHS HACIIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHWU3M OIPEAECHEHUS NO0JIA. AYyTOCOMBI MU IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHpli M TreTeporaMeTHbId MOJI. ['eHeTMueckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CLEIUIEHHBIX C IIOJIOM.

I'enotunn kak wmenoctHas cucrema. llnedorponus - MHOXECTBEHHOE JCHUCTBUE TEHA.
MHOXKECTBEHHBI aJIeNn3M. B3auMoJIeiCTBUE HEAJUICNBbHBIX TE€HOB. KOMIIJIEMEHTApHOCTD.
Onucras. [lonumepus.

['eneTnueckuii KOHTPOJIb PA3BUTHUSI PACTCHUH, )KUBOTHBIX U YEJIOBEKA, & TAKXKE (PU3MOTOTUUECKUX
MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIUNA. ['eHeTMUYECKHEe MEXaHHU3Mbl CUMOHMOTEHE3a,
MEXaHU3Mbl B3aWMOJICHCTBUS «XO3MMH - TMAPA3UT» M «XO35IMH - MHUKPOOHOM». ['eHeTnueckue
aCTMeKThl KOHTPOJII W W3MEHEHHs HACJICACTBEHHOW HWHGOPMAIMM B TOKOJCHUSX 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 MPU3HAKK. BUIbl M3MEHUMBOCTU: HEHACJEICTBEHHAs H
HACJICICTBECHHASI.

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

I'eHoTunuueckass u3MeHUYMBOCTb. (CBOMCTBA  T€HOTUIIMYECKOM  W3MEHUYMBOCTH.  Buubl
T€HOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTAlIMOHHAS.

KomOunaTtuBHass u3MeHYHMBOCTH. Meilo3 U TMOJOBOM mpolecc - OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3/IaHUU TE€HETHYECKOTO pa3zHoo0pasus
B IIpeJIesax OJTHOIO BUA.

MyTtanoHHass ”3MEHYMBOCTb. BHUIbI MyTaluil: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE
U WHAYLUUMPOBaHHBbIE MyTalUu. SlnepHble W nuToIuIasMarudyeckue myranuv. CoMaThdeckue u
N0JIOBbIE MyTaluu. [ [puunHbl BOSHUKHOBEHUS MyTalMil. MyTareHsl 1 UX BIIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTM MYTAallHOHHOI'O MpOoLEecca. 3aKOH TOMOJIOTHUYECKUX PSIOB B HACIEACTBEHHOU
m3menunBoctu (H.I1. BaBuiioB). BHesdiepHas "3BMEHUMBOCTh U HACJIEACTBEHHOCTb.

IIpakTnueckoe o0yueHue

Jlabopatopnas padora 10. MccrnenoBanue 3akOHOMEpHOCTEH MOIUDUKAITMOHHON N3MEHUHNBOCTH.
[TocTpoenune BapuallMOHHOTO PsiJia U BApUALIMOHHOW KPUBOU.

Tema 1.14
I'eHeTHKA YeJIOBEKA

OcHOBHOE coep:kaHue

TeopeTruueckoe o0yuenmue:

Kapuotun uyenoeka. MexayHapoaHas nmporpaMma HMCCIEIOBaHUSA T€HOMA 4YeyoBeKa. MeTonbl
M3Y4YeHUs] TEHETHKM 4YeJIOBeKa: TEHEAIOTUYECKHM, OJM3HENOBbIM, [MTOTCHETHYECKUH,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYIsIpHO-TeHeTH4YecKuil. COBpPEMEHHOE OIpEeAeIeHUe
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TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ moMouibro [11[P-
aHaynu3a. HacnencrBeHHble 3a00eBaHus yesloBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
bone3Hn ¢ HacieICTBEHHOW NPENpacHoIOKEHHOCTBIO. 3HAYEHUE MEAMIMHCKONM T€HETUKH B
MPEeIOTBPALICHUN U JICUCHWU TEHETHYECKHX 3a00JieBaHUN uejoBeka. MeauKo-TeHEeTHIeCKOoe
KOHCYJIbTHpOBaHUE. CTBOJOBBIE KIETKU. [[OHATHE «T€HETHUECKOTro Ipy3a». DTUUYECKUE ACTIEKTHI
MCCJIEI0BAHMUI B 001ACTH pEJAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (QakTophl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJOBEKa K (U3MUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpyXaromed cpeasl. ['eHeTnueckas IpeapaciooKEHHOCTb
YeJIOBEKa K MAaTOJIOTHSIM.

Tema 1.15
Cegexuus
OPraHu3MoB.

OcHOBHOE coep:KaHue 4
Teopernueckoe o0yueHue: 2
JloMecTukanus U cenekuus. 3apoxXAeHNUE celleKunu u qoMmectukanuu. Yuenne H.M. BaBunosa o 2

[leHTpax MPOUCXOXKACHHUSI K MHOTOOOpa3usi KyJbTYPHBIX pacTeHuil. Posib cenekium B co3aaHuu
COPTOB pacTeHU W MOPOJ KUBOTHBIX. COpT, mopoja, mTamM. 3aKOH FTOMOJIOTUYECKHUX PSJIOB B
HaciencTBeHHou n3meHunBoct H.M. BaBuioBa, ero 3HaueHue 151 CEIEKIIMOHHON paOOTHI.
Mertoabl ceneKInoHHOM paboThl. IcKycCcTBEHHBINM OTOOP: MAaCCOBBIN M MHANBUIYATbHbIN. JTaIlbI
KOMOMHAIMOHHOM cesieKiuu. VcnbITanue mporu3BoAUTENCH 10 TOTOMCTBY. OTOOp MO FEHOTHUITY C
MTOMOIIBIO OLIEHKU (DEHOTHIA TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ TToMoIbio aHanu3a JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PagnanuoHHbIN U XUMUYECKUI
MyTareHes Kak ICTOYHUK MyTalluil y KyJIbTYPHBIX opM opranu3MoB. Vcrnonb30BaHre TeHOMHOTO
penakTupoBaHusi ¥ MeTo0B pekoMOnHaHTHBIX JJHK nst momyuenus ucxomHoro marepuaina ajis
CEJICKLINH.

[Tonmyyenue nmonuronioB. BEyTpuBraoBas rubpuauzanusi. ban3kopoacTBEHHOE CKpEIMBaHHE,
i uHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WM ayTOPUAUHT. ['€Tepo3uc u ero mpu4yuHbI.
Ucnonb3oBanue rerepo3uca B ceneknuu. Otnanéunas rudpuauzamus. [Ipeononenue Oecruioaus
MEXBHUIOBBIX THOPUIOB. J[OCTHKEHUSI CENEKIIUN PACTEHUIN U )KUBOTHBIX.

23




CoxpaHeHHe U U3y4YE€HHUE T'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX pOANYEH
JUTSL CO3/IaHUSI HOBBIX COPTOB U TUOPUJIOB CEIBCKOXO3SUCTBEHHBIX KYIBTYDP.

IIpakTHyeckoe o0yueHune

Jlaboparopnass pabora 11. M3ydeHue copTOB KyJbTYPHBIX pPACTEHHUH W TOPOJ JTOMAIIHUX
KUBOTHBIX.
JlabopatopHas pabota 12. M3ydyeHne METO0B CENEKITUN PACTCHHM.

OcHOBHOE coep:KaHue

TeopeTnueckoe odyueHnue:

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
MUKpoOHoiornyeckux texHonoruil. [IponsBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.
Co3iaHre TEXHOJIOTMM M MHCTPYMEHTOB ILIEJICHANPABICHHOIO M3MEHEHUS U KOHCTPYHPOBAHUS
TEHOMOB C LIEJIBbIO MOJIYYEHHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAILUX HE BCTPEYAIOIIMECS
B IIpUpPOJIe OUOCUHTETUYECKUE TTYTH.

Krnerounas nnxenepusi. MeTobl KyJIbTypbl KIETOK U TKaHEH pacTeHUH U )KMBOTHBIX. KpnoOaHku.
Comaruueckass ruOpuau3anus M coMaTU4Yeckuid sMOpuoreHes. lMcmosib3oBaHWE rarioujioB B
CeNeKIMU pacTeHnid. VICKycCTBEHHOE OIUIOJOTBOpEHHE. PEKOHCTpyKIMS SAWLIEKIECTOK H
KJIOHUPOBAHUE )KUBOTHBIX. MeTO TpaHCIUIAHTALUHU A1€p KIIETOK.

XpoOMOCOMHass M Te€HHas HWHXeHepus. VICKyCCTBEHHBIM CUHTE3 T'€Ha W KOHCTPYHMPOBAHUE
pekoMOuHanTHeIX JIHK. JlocTkeHUs W MEPCIEKTUBBI XPOMOCOMHOM M TE€HHOW WHXKEHEPHUH.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOJIEeMbI T€HHOM HHKEHEPHUH.

MenunuHckue OuotrexHojoruu. IloctreHomnHass nudposas MemunuHa. [II[P- guarHocTtuka.
MeTaboI0MHBIN aHaJIU3, TEHOLEHTPUYECKUI aHAIM3 POTEeoMa YeJIoBeKa JJI OLIEHKH COCTOSIHHMS
€ro 3710poBbs. Vcrnonb30BaHre CTBOJOBBIX KJIETOK. TapreTHas Tepanus paka. 32-OHOUHKEHEPHS
1A pa3pabOTKU (PyHIaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH, CO3/1aHUsl KOMIUIEKCHBIX
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TKaHEH COYETAHMEM TEXHOJIOTMH TPEXMEPHOTO OMONPUHTUHIA M cKapOJIIUHIa IS peLIeHMs
3a]1a4 [ePCOHAIN3UPOBAHHON METUIIVHBI.

CoznaHne BEKTOPHBIX BAaKIMH C LEJIbl0 0OecreueHus: KOMOMHHUPOBAHHOM 3alUThl OT
Bo30ynuteneii OPBU, yctanoBneHHe MOJEKYISIPHBIX MeXaHHU3MOB (pyHkunoHupoBanust PHK-
coJiep KalliX BUPYCOB, BBI3BIBAIOIIMX 0COO0 OMACHBIE 3a00JIEBaHUS YEJIOBEKA U )KUBOTHBIX.

NuauBuayaJbHBIA POEKT 6
Paznea 2. 68
Tema 2.1. Conep:kanue 4
3apoKIeHHE U Teopernuyeckoe o0y4enue: 4
pa3BUTHE OpomonnonHas teopuss Y. [lapeuna. IIpeanochuiku BO3HMKHOBEHUs NapBUHU3MA. JKHU3HB U 2
ABOJIIOLIMOHHBIX Hay4dHas nedarenbHocTh Y. JlapBuHa.
MPEJICTABIICHNUM B
OuoI0run JIBrkyuie cuibl 3BOMOLMKM BUAOB 1o Y. /lapBuHY (BbICOKass MHTEHCUBHOCTb Pa3MHOKECHUS 2
OpPraHM3MOB, HACJEACTBEHHAs W3MEHUMBOCTh, OOpb0a 3a CyIIECTBOBAHUE, E€CTECTBEHHBIN U
HCKYCCTBEHHBINA O0TOOD).
Odopmnenue cunrernueckor Tteopun HBomtounu (CTD). HeltpanbHas Teopusi SBOJIOIMH.
CoBpeMeHHas 3BOJIIOLIMOHHAA OWOJNOrUs. 3HAUYEHHUE 3BOJIOLMOHHON Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.
Tema 2.2. Coaep:xanue 8
Mukpossosronusi 1 | Teoperuueckoe o0ydyenue: 6
e€¢ pe3yJbTaThbl. [lonynsaumMst Kak dSJIeMeHTapHas enuHuna HBoMonuU. COBpPEeMEHHbIE METOJbl  OLEHKH 2

T€HETUYECKOr0o pa3Hoo0pasust U CTPYKTYphI Homyssiiuil. 3MeHnenne reHodoH1a NOMyIISIUU KaK
AJIEMEHTAPHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH TreHeThdeckoro pasHoBecus [[x. Xapau, B.
Baitn6epra.

OnemeHTapHbie  (akTOphl  (ABUKYIME CHJIBI)  OBOJIONMUA. MYTallMOHHBIM  TIpoIiecC.
KomOunHatruBHast n3MeHUYUBOCTS. J[peti reHoB - ciydalinple HEeHATPaBICHHBIC U3MEHEHUS YaCTOT
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atenied B nmomyssumsx.  Oddekt ocHoBarens. Murpauuu.  M30mgmus  MOMYISIIAN:
reorpaduyueckas (MpocTpaHCTBEHHAs), OMoJIOruYecKast (pernpoyKTUBHA).

EctectBenHbIii 0TOOp - HampaBisOmuUN (GakTop 3Boionrud. DOpMBI €CTECTBEHHOTO OTOOpa:
ABWOKYIINM,  CTaOWIM3UPYIOIIMK, paspbiBaomuii  (nu3pyntuBHbif). [lomoBoit  ot6op.
BO3HMKHOBEHHE U 3BOJIIOLMS COLIUAIBHOTO MMOBEICHUS )KUBOTHBIX.

[IpucrocoOaeHHOCT,  OPraHU3MOB  KaKk  pe3ysibTaT  MHKPOIBOMIONMH. BO3HUKHOBEHHE
IPUCIIOCOOJIEHNH y opraHnu3MoB. Apomop¢o3bl U nauoagantauuu. [Ipumepsl npucnocodaeHuil y
OpraHu3MoB: Mop¢osornueckue, (HU3HOIOrMUecKre, OHOXMMHUYECKHE, IOBEIECHYECKHE.
OTHOCUTENBHOCTH NPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BunoobpazoBanue kak pe3yinbTaT MUKPOIBOMIONHH. W30msmms -
KJIIO4eBOM (pakTop BuAooOpazoBaHusA. IlyTm M crocoObl BHI000pa30BaHUS:AIIONATPUUECKOE
(reorpaduueckoe), CUMIATPUIECKOE

(3KOJIOTUYECKOE),  «MTHOBEHHOE»  (MOJMUIUIOWAN3anusi, rudpuauzanusi). JIuTenbHOCTb
HBOJIFOLIMOHHBIX MPOLIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponpb 3BomonmoHHON OMosioruu B pazpaboTke HAyYHBIX METOJIOB COXpaHEHUs] OMOpa3HOOOpa3usl.
MUKpOIBOMIONMS W KODBOJIONMS TMapasUTOB W WX XO03sieB. MexaHu3mbl  (HOpMHUPOBAHUS
YCTOMYMBOCTU K aHTUOMOTHKAM U ClIOCOOBI OOPHOBI C HEM.

IIpakTnueckoe o0yueHue

JlaGoparopnass pabora 12. IlpucmocoOneHuss OpraHM3MOB W HMX  OTHOCHTEIIbHAS
11e71ec000pa3HOCTb.
Jlabopatopnas pabora 13. CpaBHeHHE BHIOB TTO MOP(HOIOTHIECKOMY KPUTEPHIO.

OcHOBHOe coaepxkaHue

TeopeTuueckoe o0yuenmue:
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Tema 2.3
Makpo3BoJIlouusa u
eé pe3yJbTaThbl

MeToasl u3ydeHHs MaKpodBOMIONHMH. [lajJeoHTONOTHYECKHE METOAbI HM3YUYSHHS JBOJIOLHUU.
[Tepexomubie GopMbI U GUITOTCHETUIECKUE PSJIBI OPTAHU3MOB.

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

OMOpPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOABl HM3yYeHHUs DBOJIOLUU.
['eHeTnyeckue MeXaHM3MBI SBOJIOIUN OHTOT€HE3a U TMOSIBJICHUS SBOJIOLMOHHBIX HOBIIECTB.
["'oMosorryHbIC ¥ aHATOTMYHBIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-
reHETUYECKUE, OMOXMMHUUECKHE U MAaTEMATUYECKUE METO Ibl U3yUEHHUS 3BOTIOLUH. | OMOJIOTHYHbIE
reHbl. COBpEMEHHBIE METO bl TIOCTPOEHUS (PHIIOT€HETUUECKUX JEPEBbEB.

XPOMOCOMHBIE MyTaIlH W SBOJIIOIHSI TEHOMOB.

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

Tema 2.4
IIpoucxoxaenue u
pa3BUTHE KU3HU HA
3emure.

OcHOBHOe coxepxkanmne

14

Teopernueckoe o0yuenne:

14

HayuHnble runotes3sl NpOUMCXOXKACHUS KU3HU Ha 3emiie. AOuoreHnes u nancnepmus. JloHaydnble
MPEACTABICHUS O 3aPOKICHUU KU3HU (KpeallmoHu3M). ['MmoTe3a NoCTOSHHOTO CaMO3apOKICHHUS
XKU3HU U €€ onpoBepxkenne onbitamu O. Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxnenue
U3HU U aCTPOOUOJIOTHSI.

OcHoBHbIE 3Tanbl HeopraHuyeckoil sBorouuu. [lnanerapHas (Teosoruyeckas) 3BOJIOLHUAL.
XuMudeckas 3BOIONHS. AOMOTeHHBIN CUHTE3 OPTraHUYECKUX BEIIECTB U3 HeOpraHndeckux. OnbIT
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 runoreza «mupa PHK» VY. I'mnbepra. ®opmupoBanue memMOpaH u
BO3HUKHOBEHHUE MPOTOKIIETKH.
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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.

HauvanpHble 3Tamnsl opranndeckoii 3BoroIun. [1osBieHue 1 ABOIOLKSA MEPBBIX KIETOK. JBOIIOIHS
MeTtabonu3ma. Bo3nukHoBeHue nepBbix dkocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH Kak
aHaJor NepBbIX Ha 3emiie coobuiecTB. CTpoMaToauThl. [IpOKapHOTHI U 3yKapUOTHI.
[IpoucxoxnaeHue sykapuoT (cuMOMOreHe3). OBOJIONUOHHOE IPOUCXOXKJIEHUE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMM BBICHIMX pacTeHuil. OCHOBHbIE apoMOpdo3bl pacTeHHil. Boixon
pacteHuid Ha cyimry. [losBiIeHHE CIOPOBBIX PACTEHUM W 3aBO€BaHME UMM Ccylid. CeMEHHbIE
pactenus. lIponcxoxaeHne NBETKOBBIX PACTEHUMN.

OcHOBHBIE ATarbl BOJIONNH KUBOTHOTO MHUpa. OCHOBHBIE apoMop(do3bl KUBOTHBIX. Benackas
dayna. KemOpuiickuii B3pbIB - MOSBJICHUE COBPEMEHHBIX TUIOB. [lepBhie XOpOBBIE KUBOTHBIE.
Kuzup B Bome. DBomoIuUs MO3BOHOYHBIX. [Ipoumcxoxknenne ampuOuil u  penTUIUI.
[Tpoucxoxnenre muiekonuTarommx W OTUL. [lpuniun kmtodeBoro apomopdoza. OcBoeHue
0E€CIO3BOHOYHBIMU U MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTne xu3HM Ha 3emie MO 3paM M IepuojaM: apxei, MpOTepO30id, Malie030i, ME3030M,
KaitHOo30M. O0I1as XapakTepuCcTUKa KIIMMaTa U reoJIOTHUecKuX mpoiieccoB. [losiBnenue u pacuBet
XapaKTEPHBIX OPTraHU3MOB. YTIe00pa3oBaHHE: €ro YCJIOBUS M BJIMSHUE HA Ta30BBIA COCTaB
aTMocdephl.

28




MaccoBble BRIMUPAHHUS - SKOJOTUISCKUE KPU3UCHI IPOIIOTO. [[pUYuHBI U CIIEICTBHSI MACCOBBIX
BbeIMUpaHuil. COBpEeMEHHBIN IKOIOTHYECKUN KpU3HUC, ero ocodbeHHoctu. [Ipobraema coxpanenus
O6ropazHoobpasus Ha 3emIie.

CoBpeMeHHass cHCTeMa OpraHudeckoro wmwupa. [IpuHImNBl Kiaccuukanmum OpraHu3MOB.
OCHOBHBIE CHCTEMATHYECKHUE TPYTIHI OPTAaHU3MOB

Tema 2.5.
IIpoucxoxaenue
yeJIoBeKa -
AHTPOIOTeHEe3

OcHoOBHOe coaepxkaHue

TeopeTnueckoe odyueHnue:

Paznenst u 3agaun aHTPOMOTIOTHH. METO bl aHTPOIIOJIOTHH.

CraHoBlIeHHWE TPEJCTAaBICHUN O TMPOUCXOXKICHUU 4YeloBeKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HayYHBIE TCOPHUH.

CxoncTBO YenmoBeKa ¢ >KMBOTHBIMU. CHCTEMaTHYEeCKOe MOJOXKeHHe denoBeka. CBHUIETENhCTBA
CXOJICTBA YEJIOBEKA C >KMBOTHBIMH: CPaBHUTEIHLHO-MOP(OIOTHIECKHE, 3MOPHOIIOTHYECKHE,
dusnonoro-OnoXxuMu4ecKkue,  mnoeAeHueckue.  OTiMuuMg ~ yeloBeKa  OT  JKMBOTHBIX.
[IpsiMox0XxkaeHNE U KOMIUIEKC CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE FOJIOBHOTO MO3Ta U BTOPOI
CUTHAJIBHOW CHUCTEMBI.

JIBrokymue cuibl ((hakTopbl) aHTPOIMOTEHE3a: OWOoJIOTHYecKue, coluanbHbie. COOTHOIICHHUE
OMOJIOTUYECKHUX U COLUATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaAuM aHTpomnoreHe3a. PaHHue dYenoBekooOpa3Hble 00€3bsiHBI (IMIPOKOHCYJIBI) U
paHHUE TOHTUJBI - OOIIME MPEIKU YeJIOBEKOOOPa3HbIX O0E3bsIH M JIIOJACH. ABCTPATONMUTEKU -
JBYHOTHE TPEIKU JHOJeH. YUenoBEeK yMelnblil, MEpBbIE U3rOTOBICHUS OPYIHUM Tpynaa. YenoBek
MPSMOXOISIINN U TIEPBBIM BBIXOJ JrOAeH 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii -
001Ut MpeoK HEeaHJEPTAILCKOTO YeJIOBEKa U YEIOBEKa pa3yMHOTO. YenoBek HeaHAepTalbCKHA
KaK BHJ JIFOJIEM XOJIOJHOTO KiMMara. YeroBeK pa3yMHbIM COBPEMEHHOIO THIIA, JNECHUCOBCKUU
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeenamu Adpuku. [lameoreHeTrka U majacoreHOMHKA.
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OBOJIIOLIMSI  COBPEMEHHOIO 4esioBeka. EcTecTBeHHbIH o0TOOp B MOMYJISIUSAX 4YeJOBeKa.
MyTtanonsslii nporiecc U noauMopdusm. IlonynsimoHHble BOJIHBI, Ipeiid reHOB, MUTpALIUS U
«(dekT ocHOBaATENS» B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKA.

Uenoseueckue pacel. [lonsatue o pace. bonbiire packl: eBporneouiHas (€Bpa3uiickas), aBcTpayio- 2
HerpouHas (PKBAaTOpUalibHAs), MOHIOJIOWJHAsl (a3MaTCKO- aMepuKaHCKas). Bpemss u myTtu
paccesieHHs 4eloBeka Mo ImaHere. EAMHCTBO venoBeueckux pac. HayuHass HECOCTOSTENBHOCTD
pacusma. [IpucrnocoOi1eHHOCTh YelIoBeKa K pa3HbIM YCIOBUSM OKpY»Karoliedl cpennl. Bnusaue
reorpaduueckoil cpeanl 1 Ipeiida reHoB Ha MOP(HOIOTHI0 U (PU3UOJIOTUIO YETOBEKA.
MexauCIUIUIMHAPHBIE METOIbI B (pr3ndeckoil (OMOI0rHYecKoil) aHTPONOIOTUH. DBOTIOIMOHHAS
AHTPOIIOJIOTHUS U NMaJICOaHTPOIOJIOTHSI YEIOBEUECKUX MONYJIsALUid. bruoconuanbHbie UCCIe10BaHUs
MpUPOABI YesnoBeka. VcecnenoBanrue KO3BOIONNUNA OMOJIOTHYECKOTO U COLMATBHOTO B YEIIOBEKE.
IIpakTH4eckoe o0yyenune 2
[Ipaktuueckas padota 8. M3ydueHue 3K0JIOTMUECKUX aanTalui 4eI0BeKay. 2
Tema 2.6. Ixosorust | OCHOBHOE coep:KaHue 4
- HAYKAa 0 Teopernueckoe o0ydyenue: 4
B3aHMMOOTHOIIEHHAX | 3apOKJIEHUE U pa3BUTHE dKoyoruu B Tpyaax A. ['ymbonbara, K.®. Pynse, H.A. CeBepuosa, 3. 2
OPraHu3MoB U I'ekkens, A. Tencnu, B.H. CykauéBa. Paznensl u 3amaun skosnoruu. CBsi3b SKOJIOTUH C JPYTUMU
HAOPraHU3MEHHBIX | HAyKaMHU.
CHCTEM C 2
OKpY Karouen Meroabl 3konorun. [loneBbie HaOMIOACHUS. ODKCHEPUMEHTHI B DKOJIOTHH: TMPUPOJHBIE H
cpenoit nabopaTopHbie. MoaenupoBaHue B 9KOJOTUH. MOHUTOPUHT OKPYKAIOIICH Cpeibl: JTOKAIbHBIN,

pErHOHAIBHBIN U TJI00ATBHBII.

3HaYeHUE SKOJOTHUECKUX 3HAHUM JJISI YEIOBEKAa. DKOJIOTMYECKOE MHUPOBO33PEHHE 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, aHTpororeHHpie. OOIMe 3aKOHOMEPHOCTH JCHCTBHS
skosorudeckux (paxropon. [IpaBmwmo muanmyma (K. npenrens, FO. JIubux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTECHOOHMOHTHBIE OPTaHU3MBI.

AbGuotnueckue @akropbl. CBeT Kak dKojormyeckuil dakrtop. JlelicTBue pa3HBIX Yy4acTKOB
COJIHEYHOTO CIIEKTpa HAa OpPraHu3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUN M KUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CUTHaNIbHAsA poJib cBeTa. POTONEPUOINU3M.

Temneparypa kak »dKojoruueckuii Qakrtop. JlelicTtBue Temieparypbl Ha OpPraHU3MBI.
[ToMKunOTEpMHBIE U TOMOMOTEPMHBIE OPIaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
Brnaxnocts kak 3xonoruueckuit daxrop. I[IprucnocobnenHus pacTeHul K MoAIep>KaHuI0 BOJHOTO
Oananca. Knaccudukamus pacteHudd mo OTHOIIEHUIO K Boje. I[lpucrnocoOsneHust >KMBOTHBIX K
U3MEHEHUIO BOAHOTO PEXUMA.

Cpensl oOWTaHMS OpPraHU3MOB: BOJIHAsA, HA3eMHO-BO3/AYIIHAS, TIOYBEHHAs, TIyOUHHAS
MOAMOYBEHHAs, BHYTpHUOpraHu3MeHHas. DH3WKO-XMMUYECKHEe OCOOCHHOCTH Cpel OOWTaHMS
opranu3mMoB. [Ipucnoco6ieHus OpraHu3MoB K KU3HHU B Pa3HBIX CpeIax.

buonornueckne putmbl. BHemame u BHyTpeHHHE pUTMBI. CyTOYHBIE W TOJWYHBIC PUTMBI.
[Tpucnoco6IeHHOCTh OPTaHU3MOB K C€30HHBIM U3MECHECHHSAM YCIIOBUI KU3HH.

Kuznennsie popmel opranuzmoB. [louarue o xxusHeHHOM Popme. JKuzHeHHbIe HOPMBI PACTCHUIA:
JIEpEBhs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHUE TpaBbl. JKU3HEHHBIC
(OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, adpOOMOHTHI. OCOOEHHOCTH CTPOCHHSI U 00pa3a
KU3HH.

buotnueckue Qakropbl. Buabl OMOTHYECKHMX B3aMMOJIEUCTBHM: KOHKYPEHIIMS, XUIHUYECTBO,
cuMOmo03 1 ero popmel. [lapazutusm, koonepaius, MyTyain3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
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HaxjeOHn4ecTBO). Hetpoduueckue B3aumoericTeus (Tonuueckue, opudeckue, padbpudeckue).
3HaueHre OMOTUYECKUX B3aMMOJCHCTBUM IJISi CYIIECTBOBAHUS OPraHU3MOB B cpejie OOUTaHMUS.
[TpuHIMIT KOHKYPEHTHOTO MCKTFOUCHUS

IIpakTHyeckoe o0yuyenue

JlabopatopHass pabota 14. BbisBiIeHUE TNPUCIIOCOOJICHUI OpPraHU3MOB K BIIUSHHUIO CBETa U
TEeMITepaTypHhI.

Tema 2.8. Ixo10rus
BH/I0B U
MOIYJISI WM.

OcHOBHOE coep:KaHue

TeopeTnueckoe odyueHnue:

DKOJIOTUYECKHE XapaKTepUCTUKH nonyisaiud. [lomymnsius kak Ouonoruyeckas cucrema. Poib
HEOJHOPOJHOCTH cpenbl, (U3MUECKUX OapbepoB M OCOOEHHOCTEH OHMOJIOrMM BHIOB B
(OpMHpPOBAaHNHU MPOCTPAHCTBEHHOM CTPYKTYpPhI NOMYJISIUA. OCHOBHBIE MTOKA3aTENH MOIYJISIUU:
YUCJIEHHOCTD, INIOTHOCTb, BO3PACTHAS U I10JI0Basi CTPYKTYpPa, POKAAEMOCTbD, IIPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPALIHSL.

DKoJiornyeckas CTpykrypa nonyssiuun. OneHKa YUCIEeHHOCTH MOMYJISIIUY. JIMHAMKKa O JISLIAH
u e€ peryysinus. buornyeckuii noTeHIMA NOMyIsuuy. MoaeInpoBaHue TUHAMUKY TTOIYJISIIIUH.
KpuBble pocta uymucieHHOCTH mnomyiasauud. KpuBble BbDKMBaHMS. Perynsiuus 4YHCIEHHOCTH
MONYJISIUUNA: POJib (DAKTOPOB, 3aBUCSIIIMX W HE 3aBHUCSIIMX OT IUJIOTHOCTU. DKOJIOTHYECKUE
cTpareruu BUa0B (r-u K-crparerun).

[TonsiTue 06 skooruyeckoi Huie Buaa. Mecrooobutranue. MHOroMepHast MOJIEIb IKOJIOTTIECKOM
Humm J[.M. XarunHcoHa. Pazmepsl skomormdyeckor HUmM. [loTeHumanbHas U peanvu3oBaHHAas
1302000078

Bun xak cucrema nonymisinuii. Apeaisl BUIOB. BUIbI 1 X )KM3HEHHBIE CTPATETUU. JKOJIOTUUECKUE
SKBUBAJICHTHI.

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

IIpakTnueckoe o0yueHune
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JlaGoparopnas pabota 15. [Ipucrnoco0sieHust ceMsiH paCTeHUH K pacCeICHUIO.

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 OJOKM OPTaHU3MOB B
HKOCUCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBuu. Tpoduueckue nenu
u cetu. Abnotuueckue 0J0ku skocucTeM. [1ouBbl 1 Wikl B sKOcucTeMax. KpyroBopoT BelecTs u
MOTOK SHEPTUH B DKOCUCTEME.

OcHOBHBIE TIOKa3aTENN YKOCUCTEMBI. buomacca u mpoayKius. DKOJOTHIECKUE TUPAMUIbI YUCET,
OroMacchl U YHEPTUU.

HampaBrieHHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKleccuu. llepBUuHBIE ¥ BTOPUYHBIC
CYKIIECCMM W WX MpUYUHBL. AHTpPONOreHHbIE BO3JACHCTBUS Ha cykueccuu. KimmakcHoe
coobiecTBo. bruopasHooOpa3ue M NOJHOTa KPYroBOopoTa BEIIECTB - OCHOBAa YCTONYMBOCTH
cooOuiecTB. [IpupoaHbIe 3KOCUCTEMBI.

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

Ypb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. ['opoxackas ¢iopa u dayHa.
Cunantponuzanus Topojackoil  Qaynbl. buomornueckoe ¥ XO3MMCTBEHHOE 3HAUYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKkoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHUN OpPraHM3MOB B DKOCHCTEMax.
[Tepenoc sHepruM M BEUMIECTB MEXKIY CMEXHBIMH HKOCHUCTEMaMHU. Y CTOMYMBOCTH OPraHHU3MOB,
MOMYJISIIUI U SKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U AHTPONOT€HHBIX BO3/ICHCTBUM.
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. XKupoe BerecTBo Ouocdeps! U ero GpyHKIUU.
3aKOHOMEpPHOCTH cymiecTBoBaHUs Ouochepbl. OcobeHHOCTH Omochepsl Kak TI00aTbHOM
AKOCUCTEMBI. JIlnHaMHuueckoe paBHOBecHe B Ouocdepe.
KpyroBopoTs! BeniecTB 1 OMOT€OXUMUYECKUE ITUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTS SIBJICHUI B
ouocdepe.
3onansHOCTh Ouochepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIIW: TYyH/ApPA, XBOWHBIC Jeca,
CMEIIaHHbIE W MIMPOKOJIMCTBEHHBIC J€ca, CTENH, CaBaHHBI, ITYCTHIHH, TPOMUYECKHE Jieca,
BBICOKOTOpbs. KimuMmaT, pacTUTEIbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.
Ctpykrypa U (QyHKIHS XHUBBIX CHCTEM, OIEHKAa MX PECYpCHOTO MOTEeHIMala U OnochepHbBIX
GYHKIIUH.
Tema 2.11 OcHOBHOe coxepxkanmne 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 moYBeHHbIX pecypcoB. 3MeHeHne kiumara.
AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIbHBIA U >KUBOTHBIM Mup. OXpaHa pacTUTENBHOTIO M
KUBOTHOTO MHpa. OCHOBHBIE IPUHIIMIIBI OXpaHbl pUpoabl. KpacHbie kuuru. Ocodo oxpaHseMble
npupoansie Tepputopun (OOIIT). boTannueckue cajbl U 300JI0THYECKHUE MAPKU.

OCHOBHBIE TIPUHIIMITBI YCTOWYMBOTO PA3BUTHUSl YEJNIOBEYECTBA W TMPHUPOJIBL. PammoHanbHOE
OPUPOAOIOIB30BAHUE M COXpaHEHHWE OuoJorudyeckoro pasHoodOpaszus 3emun. OOmue
3aKOHOMEPHOCTH TJI00aTBHBIX SKOJIOTHUECKUX KpU3ucOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa H
€r0 BEPOSITHBIC MTOCIEACTBHSL.

Pa3BuTHe METO10B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX MPOLIECCOB
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IIpome:xyTouHas arrecTanusa (IK3aMeH)

12

Bcero:

168

35




3. YCJIOBUSA PEAIMBALIMU YYEBHOTI'O ITPEJIMETA

3.1. TpebOoBanmsi K MHHHUMAJBLHOMY  MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrneyeHHuIo
Peanuzanus yue6Horo npeamerta «buonorus» TpedyeT Halnyusi yueOHOTro kabrHeTa

O6GopynoBanue y4yeOHOT0 KaOnHeTa:

1. [Tocaounble MeCTa MO KOJIUYECTBY CTY/IECHTOB;

2. Pabouee mecTo mpemnoaBaTes;

3. Kommiekr ceTeBoro 000pymoBaHHs, OOECICUMBAIOMINN COCIWHEHHUE BCEX
KOMIIBIOTEPOB, YCTAHOBJICHHBIX B KAOMHETE B €IMHYIO CETh, C BBIXOIOM B IHTEpHET;

4. AynutopHas 10CKa JUIsl TMChMa;

5. KoMIbIOTEpHBIE CTOJIBI 110 YUCTY PA0OUUX MECT CTY/IEHTOB;

Texnnueckne cpeacTBa 00y4eHUsI:

1. MynbTUMeIna MPOEKTOP;

2. IlepcoHanbHbIE KOMIBIOTEPHI C JTUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIEYeHUEM;
3. IlpunTep.

3.2. UapopManiuoHHOE 00ecriedyeHHe peaaTu3auiy MporpaMmbl

Jlist peanuzanuu nporpaMMbl OMOIMOTEUHbIN (HOHA 00pa3oBaTEIbHOM OpraHU3alUuU
HMMeEET MeYaTHbIC U (W) DJIEKTPOHHBIE 00pa30BaTe/IbHbIC U MH(POPMAILIMOHHBIE PECYPCHI
JUIsl UCTIOJIb30BaHMs B oOpa3zoBarenbHOM mnpouecce. CUCOK M3AaHUI MPEICTaBIEH B
Nudopmarmonnom obecnieyeHun oO0pa3oBaTebHOM TporpaMmMbl (NMPUITIOKEHUE 8§ K
IIporpamMmme MOJArOTOBKH CHEUAIIMCTOB CPEAHETO 3BEHA).
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4. KOHTPO.JIb M OIIEHKA PE3YJIBTATOB OCBOEHMSI YYEFHOM

JUCHUILIAHBI

KOHTpOJII) N OLCHKa PpPEe3YyJIbTATOB OCBOCHUA OCYIICCTBILACTCA IIPCIIOAABATCIICM B

Imponecce IpPOBCACHUA ITPAKTHICCKUX 3aHHTHﬁ,

3aIUTHl  JTA0OPATOPHBIX PpadoT,

TCCTUPOBAHUA, d TAKIKC BBITIOJITHCHUA CTYACHTAMN MHINBUAYAJIbHBIX SaﬂaHHﬁ, YCTHBIX U

IMMCbMCHHBIX pa60T

Pe3yabTarsl 00yyeHus
(oCBOEHHBbIE YMEHUS1, YCBOCHHbIE

OcBoeHHbIE YMEHUS,
YCBOEHHbIE 3HAHUS

OcHOBHbBIE IOKA3aTeJIH OICHKH

3HAHUA) pe3yJbTaToB 00y4eHust
1 2 3
1) copmupoBaHHOCTH 3HAaHUN O | 3HATH: 3HAeT MECTO U POJib OMOJIOTUU B
MECTE W pOJIM OMOJIOTUH B CHUCTEME | MECTO M POJb OMOJIOTHH B POJIM | poidi  OMOJIOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B | Ouonoruu B CHUCTEME | €CTECTBEHHBIX HayK, B
dbopmupoBaHUU COBPEMEHHOM | €CTECTBEHHBIX HayK, B | popmupoBaHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHOM KapTUHBI | QOPMUPOBAHUU  COBPEMEHHOH | ECTECTBEHHOHAYYHOW  KapTHHBI
MHpa, B IO3HAHWH 3aKOHOB ITPUPOIbL GCTGCTBGHHOHayLIHOI;'I KapTUHBI | MHpa, B IIO3HAHNU 3aKOHOB

U pEIIeHWU IKU3HEHHO BaKHBIX
COIUANTbHO-ITHYECKHX,
SKOHOMHMYECKUX,  IKOJIOTUYECKUX
mpo0JieM YeIoBEYECTBA, a TaKKE B
pEIlIeHNH BOIIPOCOB PAIlMOHAILHOTO
MIPUPOJIOTIOIB30BAHHS; B
dbopMupoBaHUH LIEHHOCTHOTO
OTHOIIEHUS K TPUPOJIE, OOIIECTBY,
YeJIOBEKY; O BKJIAJ€ POCCUHCKUX H
3apyOEKHBIX YUYEHBIX - OMOJIOTOB B
pa3BUTHE OMOJIOTHY;

MHUpa, B T[IO3HAHHUH 3aKOHOB
MPUPOJIBI U PEIICHUH JKU3HEHHO
BaXXHBIX COLUAIBHO-ITHYECKUX,
KOHOMHUYECKHUX, IKOJIOTHICCKUX
poOJIEM YeIOBEYECTBA, a TAKIKE
B pelIeHU BOIIPOCOB
paIroHaAIBLHOTO
MPUPOJIONIOIL30BAHMS; B
(GOpMHUPOBaHUU  LIEHHOCTHOTO
OTHOIIICHUSI K pUPO/IE,
o0IIecTBY, YENOBEKY; O BKJaje
POCCHHCKMX M 3apyOexHBIX
YYCHBIX - OMOJIOTOB B Pa3BHUTHE
OuoJIoruy;

IPUPOJABI U PELICHUH >KU3HEHHO
BRXHBIX COIHAIBHO-3TUYCCKUX,
HKOHOMUYECKUX, SKOJOTHUECKHUX
mpo0JieM 4YeIoBeYeCcTBa, a TaKKe
B pelieHun BOIIPOCOB
palMOHAIBHOTO
MPUPOIONOIB30BAHUS; B
hopMUpOBaHUHT LIEHHOCTHOTO
OTHOIICHHUS K pUpPOJE,
oOLIEeCTBY, 4YEJOBEKYy; O BKJaze
POCCHUHCKMX U 3apyOeKHBIX
VUEHBIX - OHMOJIOTOB B pa3BHTHE
OnoJIoruy;

2) yMeHHMe BIAJETh CHUCTEMOM
OMOJIOTMYECKUX 3HAHWUH, KoTopas
BKJIIOYAET:

OCHOBOIIOJIAraroIie

OMOJIOTUYECKHE TEPMUHBI U TIOHATHUS
(KM3Hb, KJETKa, TKaHb, OpTaH,
OpraHu3M, BU]I, MOTMYJISIIIHS,
IKOCHCTEeMa, OmoIeH03, Omocdepa;
MeTaboIM3M, TOMEOCTa3, KIETOUHBIH

UMMYHHUTET, OHOCHMHTE3  Oelka,
OMOMOIUMEDBI, JMCKPETHOCTD,
caMoperyirsaus,
CaMOBOCITPOU3BE/ICHHUE,
HACJIEICTBEHHOCTh, HM3MEHYHBOCTb,
HHEpPro3aBUCHUMOCTbD, poct U
paszBuUTHE);

OMOJIOTMYECKHE TEOPUHU: KIICTOYHAs
teopus T. [lIBanna, M. Illneiigena,

3HATD:

OMOJIOTHYECKHe TEOpUHU:
kierouHass teopus T. llIBaHHa,
M. Illneiinena, P. Bupxona;
KJIOHAJIbHO-CEICKTUBHOIO
nvmmyHurera II. Opmux, M.H.
MeuHUKOBa, XPOMOCOMHast
TEOpUs HACJIeACTBEHHOCTH T.
Moprahna, 3aKOH 3apOABILIEBOTO
CXOJICTBA K. bopa,
3BONIOLMOHHAs  Teopus Y.
JlapBuHa, CHHTETHYECKASI TEOPHUS

9BOJIIOLINH, TEOpUs
antponoreHeza Y. [lapBuHa;
Teopuss  OuoreoreHoza B.H.
Cykauesa,; y4YEeHUS H.A.
BasunoBa - o  llenrpax
MHOT'000pa3us u

pacKpbIBaeT Ouosiornyeckue
Teopuu: KietouHas teopus T.

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

HacnencreeHHoctu T. Moprana,
3aKOH 3apOJIbIIIEBOTO CXOJCTBa
K. bapa, 3BorOnIMOHHAas TEOpHs
Y. [apBuHa, CHHTETHYECKAs
TEOpHUsl  DBOJIIOIHH, TEOpHs
antponoreneza Y. JlapBuHa;
Teopusi  Ouoreonenoza  B.H.
CyxkaueBa; YUEHHUS H.N.
BaBumoa - o  llenTtpax
MHOT000PAa3us U IPOUCXOKICHUS
KyJIbTYpHBIX  pacTeHuid, A.H.
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P. Bupxosna; KJIOHQJIBHO-
CeJICKTUBHOrO  uMmmyHurera  II.
Opiux, n.N. MeuyHUKOBa,
XPOMOCOMHast Teopust
HacinencreeHHoctu  T.  Moprana,

3aKOH 3apoabliieBoro cxojncrsa K.
bopa, »Bomonuonnas teopus Y.
JlapBuHA, CHHTETHYECKAas TEOpHUS
HBOJIIOLIMU, TEOpHUs aHTPOIIOTreHe3a
Y. JlapBuHa; Teopus OHOreoIeHo3a

B.H. CyxkaueBa; yuenus H.U.
BasuiioBa - 0 LlenTpax
MHOroo0pasusi ¥ IPOUCXOXKICHHUS
KYJIBTYPHBIX pacTeHui, A.H.
CeBepuoBa - 0 HOyraX H
HalnpasJeHusAX odBomounu, B..

Bepnanckoro - o 6uocdepe;
3aKOHBI (eIMHOOOpa3usi IMOTOMKOB
MIEPBOTO TTOKOJICHUS, PaCIICTUICHHS

IIPU3HAKOB, HE3aBHCHUMOTI'0
HaCJIeI0BaHUs IIPU3HAKOB I.
Mennens, CLCIUIEHHOT O
HACJICOBAHM IIPU3HAKOB 51

HapylleHHus cLelyieHus reHoB T.
MopraHa; roMOJIOTHYECKHUX PSIIOB B
HAaCJIEACTBEHHON U3MEHYHUBOCTH
H.M. BaBunoBa, TIe€HETUUECKOTO
paBHoBecus Jx. Xapmu u B.

Baiin6epra; 3apO/IBIIIEBOTO
CXOJICTBa K. bapa,
OMOreHeTUYECKOr0  3aKoHa  O.
I'exkens, @. Mromepa);

TIPUHITUTIBL (9UCTOTHI ramer,
KOMIIJIEMEHTAapHOCTH);

npaswia (mMuHumyma lO. JluOuxa,
HKOJIOTUYECKOM MUpaMUIbl YHCe,
O1OMacchl U SHEPTUHN);

runore3bl  (koaumepBatHOM — A.U.
Omnapuna, nepBuyHOro OyboHa JIK.
Xonpeiina, mukpochep C. Dokca,
puboszuma T. Yek);

MIPOUCXOXKACHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBepuosa - o
MyTSIX u HAIPaBIICHUSAX
spomonnu, B.M. Bepnazackoro -
o Ouocdepe;

3aKOHBI (emmHOOOpA3HA
MMOTOMKOB TI€PBOT0 MOKOJICHHUS,
pacIleIIeHUs MIPU3HAKOB,
HE3aBHCHUMOIO  HACJIEOBaHU
IIPU3HAKOB I. Menpens,
CLIETUIEHHOTO HACJIETOBaHUS
MIPU3HAKOB U HapyleHUs
cuemienusi renoB T. Moprana;
TOMOJIOTHYECKUX  PSJIOB B
HACJIEICTBEHHOW HM3MEHUYUBOCTH
H.M. BaBunoBa, reHETHYECKOTO
paBHoBecus Jlx. Xapmu u B.
Baiin6epra; 3apOJIBIIIIEBOTO
CXOJICTBA K. bapa,
OMOTeHETUYECKOT0 3aKoHa O.
Iexkens, @. Mrosiepa);
NPUHIMIBL  (YHCTOTHI
KOMILJIEMEHTAPHOCTH );

npaBuIia (MUHEMYMA 10.
JIn6uxa, 9KOJIOTHYECKOMH
MUpaMHIbl YHucell, OuomMacchl H
SHEPTUN);

runoressl (koauepBaTtHo A.M.
OmnapuHa, NEpBUYHOTO OYyJThOHA
Jx. Xonpgeitna, muxpocdep C.
®doxkca, pudoszuma T. Yek);

ramer,

yMeThb:
BJAJCTh CHCTEMOM
OMOJIOTHYECKUX 3HAHHM,
KOTOpast BKITFOYAET:
OCHOBOIIOJIATaFOIIINE
OMOJOrMYECKHEe TEPMHUHBI U
MOHATHS (’KW3Hb, KJIETKA, TKaHb,
Opras, OpTaHM3M, BH/I,
TIOTYJISITIHS, 9KOCHCTEMA,
OHOLIEHO3, ouocdepa;
MeTadO0JIn3M, romMeocras,
KJIETOYHBIH HMMYHHTET,
OMOCUHTE3 Ocnka,
OMOMOMUMEDPHI,  TUCKPETHOCTb,
CaMOpETYJISIIHS,
CaMOBOCITPOU3BEJICHNE,
HAaCJICACTBEHHOCTD,
W3MCHYHBOCTD,
9HEPro3aBUCUMOCTh, POCT W
pa3BuTHE);

CeBepuoBa - 0 TyTIX H
HallpaBJeHUsAX dBoironuu, B.M.
Bepnanckoro - o 6uocdepe;
3aKOHBI (emuHOOOpA3HS
MIOTOMKOB TE€PBOT0 IOKOJICHHUS,
pacleIIeHus MPU3HAKOB,
HE3aBHCUMOT'O HACJIEJIOBaHUS
IIPU3HAKOB I. Menpens,
CLEIUICHHOTO HACJIeJIOBaHUS
MIPU3HAKOB u HapYIICHUS
cuemienuss reHoB T. Moprana;
TOMOJIOTUYECKUX psIoB B
HACJIECTBEHHOW W3MEHYHBOCTHU
H.M. BaBuioBa, IeéHETHYCCKOI'O
paBHoBecust JIx. Xapau u B.
BaiinGepra; 3apO/IbIILIEBOTO
CXOJICTBa K. bapa,
OMOreHETUYECKOr0 3aKoHa J.
I'exkens, @. Miomiepa);
OPUHLIMIBL  (YUCTOTHI
KOMIUIEMEHTAPHOCTH);
npaswia (muaumyma FO. JIubuxa,
SKOJIOTHYECKOU IAPAMUIBI
quCel, OMOMaCChl U SHEPTHH ),
runore3bl  (koauepsatHoil A.U.
OnapuHa, TepBHYHOTO OyIbOHA
Jx. Xonneiina, mukpochep C.
dokca, pubosuma T. Yek);
BJIaJI€ET CUCTEMOM
OMOJIOTMYeCKHUX 3HAHHM, KOTopas
BKJIIOYAET:

OCHOBOIIOJIAratoI1e
OMOJIOTMYECKHE  TEPMUHBI U
MOHATHS (KHU3HB, KJIETKA, TKaHb,
opras, OpTaHM3M, BH]I,
TOTTYJISIIINS, IKOCUCTEMA,
OMOIIeHO3, ouocdepa;
MeTa0O0JIN3M, rOMEOCTa3,
KJICTOYHBIN UMMYHHTET,
OouocuHTe3 Oenka, OMOMOINMEPHI,
JIMCKPETHOCTh, CaMOPETYIISIH,
CaMOBOCITPOU3BEACHHUE,
HACJIEICTBEHHOCTb,
W3MEHUYUBOCTbD,
SHEPT03aBUCUMOCTb,
pa3BUTHE);

raMer,

poct u
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3) BlageHWe CUCTEMOHN 3HaHWN 00

OCHOBHBIX ~ METOJIaX  HAYYHOTO
IMO3HAHUSI, HCIIOJIb3YEMBIX B
OHOJIOTHYECKUX HCCIIEOBAHUAX
KUBBIX OOBEKTOB M DKOCHCTEM
(omucanue, U3MEpPEHHE, MMPOBEICHUE
HaOII0ICHUT ); cnocobamu
BBISABJIEHUS U OLIEHKHU
AQHTPOIIOTCHHBIX ~ M3MCHCHHH B
MIPUPOJIE;

3HATD:

METOAbl HAYYHOTO IO3HAHWUS,
HCIIOIb3YEMBIX B
OHOJIOTHMYECKUX HKCCIIEIOBAHUAX
JKMBBIX 00OBEKTOB M 3KOCHCTEM
yMeThb:

BJIAJETh CHUCTEMOU 3HaHWII 00
OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMS, HCIOJB3yeMbIX B
OHOJIOTHMYECKUX HKCCIIEIOBAHUAX
JKMBBIX OOBEKTOB M DKOCHUCTEM
(omucanme, U3MEPEHUE,
MPOBEACHUE HaOIOZICHUT );
croco0aMu BEIABIECHUS U OLIEHKH
AQHTPOIIOTCHHBIX HM3MCHCHHHA B
MIPUPO/IE;

3HATh:

Ouosiornyeckue TEOPHH:
kierouHas Tteopus T. IlIBaHHa,
M. [Ilneitnpena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO
ummynurera II. Opmux, W.N.
Meunukosa, XPOMOCOMHast
TEOpUs HACIEACTBEHHOCTH 1.
Moprana, 3aKOH 3apOJbILIEBOTO
CXOJ/ICTBA K. bapa,
SBOJIFOLIMOHHAs Teopus 4.
JapBuHa, CHHTETUYECKAs] TEOpHUs

HBOJIIOLINH, Teopus
anTporioreieza Y.  JlapBuHa;
Teopus ounoreonenoza B.H.
CyxkaueBa; yueHus H.N.
BaBunosa - 0 IlenTpax
MHOT000pa3us U IPOUCXOXKIECHUS
KyIbTYpHbIX pacTteHuid, A.H.
CeBepoBa - O HyTIX H

HalpaBJeHUsAX dBoionnu, B.M.
Bepnanckoro - o 6uocdepe;
3aKOHBI (emuHOOOpA3HS
IIOTOMKOB IIE€PBOrO IIOKOJICHHUS,
pacienieHus MPU3HAKOB,
HE3aBHCHMOT'O HaCJIEJOBAHMUS
IIPU3HAKOB I. Mennens,
CLEIUIEHHOT O HaCJIEJOBAHMUS
MIPU3HAKOB U HapyIlIeHUs
cuerienuss reHoB T. Moprana;
TOMOJIOTUYECKUX psaoB B
HACJIEAICTBEHHOW HW3MEHYMBOCTU
H.M. BaBuioBa, IeéHETHYCCKOI'O
paBHoBecus JIx. Xapau u B.
BaiinGepra; 3apO/IbIIIIEBOTO
CXOJICTBA K. bopa,
OMOreHEeTUYECKOT0 3aKoHa O.
I'exkens, @. Mromnepa);
OPUHLIMIIBL  (YUCTOTHI
KOMILJIEMEHTApPHOCTH);
npaswia (MuauMyma FO. JIubuxa,
HKOJIOTMUECKOMN MIUPAMHU/IBI
yuces, 0MOMacchl U DHEPTUHN);
runotes3sl  (KoarepBaTHoi A.U.
Onapuna, TepBUYHOTO OyIHOHA
Jx. Xomneina, mukpochep C.
®doxkca, pudozuma T. Yek);
yMeTh:

BJIAJIETH CUCTEMOU
OMOJIOTMYECKUX 3HAHUH, KOTOpas
BKJIIOYAET:

ramer,
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OCHOBOIIOJTAraroIIye
OuoylorM4YecKue  TEePMUHBI U
HOHATUSL (KM3HB, KJIETKA, TKaHb,

Oopras, OpraHusM, BU/I,
MO YIS, IKOCUCTEMA,
OHOIIeHO3, ouocdepa;
MeTaboIIu3M, roMeocTas,
KJIETOYHBIN HMMYHUTCT,

OnocuHTe3 OesKa, OMOTIOIMMEDHI,
JTUCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCITPOU3BEICHHE,
HACJICICTBEHHOCTb,
U3MCHYHMBOCTb,
9HEPro3aBUCUMOCTh, pPOCT U
pa3BUTHE);

4) yMeHue BBLACTATH CYILIECTBEHHbIE
MIPU3HAKU:

CTPOCHHUS BUPYCOB, KJIETOK
MIPOKAPHOT u JYKapHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJICTOYHBIX
OpraHmu3mosB, BUJOB,
OHMOTEeOIICHO30B,  JKOCHCTEM U
ounochepsr;

CTPOEGHUS OpPraHOB U  CHUCTEM
OpPraHoB  pacTeHW#, IKUBOTHBIX,
YeJI0BEKa; IIPOLIECCOB
KHU3HEIEATSILHOCTH, MPOTEKAIOIINX
B OpraHu3Max pacTeHUH, KUBOTHBIX
1 YEeJIOBEKa;

OMOJIOTMYECKUX TPOLIECCOB: OOMEHa
BELIECTB (metabonusm),
uHbopMalUM M TIpPEBpaLCHUS
SHEpPruM, OpOXKEHHs, aBTOTPOPHOTO
U TeTepoTpo(HOr0 THIOB MHUTAHUS,
doTocuHTE3a W XEMOCHHTE3a,
MHTO3a, MeHo03a, TIaMeTOreHe3a,
aMOpHOTreHesa,
MOCTAMOPHOHAIBHOTO pa3BUTHSA,
pPa3sMHOXKEHHUS, WHAUBUIYAIBHOTO
pa3BuUTHs OpraHu3Ma (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, I€TEPO3HCa;
JENUCTBUNM HMCKYCCTBEHHOTO OTOODAa,
CTaOMIIN3UPYIOIIETO, JBUKYILEro U

pa3phIBAIOIIETO €CTECTBEHHOTO
orOopa;  aJIONaTpU4YecKOro
CHMITaTPUIECKOTO

BHUJI000pa30BaHUS; BITASTHHSI
IBIDKYIIUX CHJI  DBOJIIOIMHM  HA
reHoOoH MOMYJISILNY;

HPUCIIOCOOJICHHOCTH OPraHU3MOB K
cpene  oOuTaHMs, 4YepeNOBAaHUs

3HATH:
CTPOCHUS OpPraHOB U CHCTEM
OpraHoOB pAaCTEHUM, XUBOTHBIX,

YeJI0BEKa; IIPOIIECCOB
KHU3HEIEATCILHOCTH,
IMPOTCKAOIIUX B OpraHu3Max
pacteHwuii, KHUBOTHBIX u
YeJI0BEKa;

OMOJOTUYECKHIX MPOLIECCOB:

oOMeHa BelecTB (MeTaboiIu3M),
uHboOpMallMM U TIPEeBpaIIECHUsS

SHEPIHH, OposkeHus,
aBTOTPOGHOTO u
reTepoTpodHOro THIIOB
MUTaHUSA, dorocuHTe3a U

XEMOCHHTE3a, MHTO3a, Meio03a,
raMeToreHesa, 9SMOpHOreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS,

Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO pa3BUTHUA
opraHusma (oHTOTEHE3A),
B3aMMOJICHCTBHS TeHOB,
reTepo3unca; JEWCTBUI
HCKYCCTBEHHOT'O orbopa,
CTAOWIIM3UPYIOIIIETO,
JIBUXKYIIETO ¥ Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa;
AJTIOTIATPUIECKOTO u
CHMITaTPUIECKOTO
BUI000pa30BaHus; BIIMSIHUS
JBIDKYIIUX CHJI DSBOJIIOIUU Ha
reHo(hoH NOMYJISLUN;
MPUCITOCOOJIEHHOCTH
OpPTraHu3MOB K cpene oOHTaHus,
yepeaoBaHUs HanpaBJICHUH
HBOJIIOINH; KpPYroBOpOTa

3HaeT CTPOCHUS OpraHoB U
CUCTEM  OpraHoOB  pacTEHUH,
JKUBOTHBIX, YEIOBEKA; MPOIIECCOB
KHU3HEIEATEILHOCTH,
MPOTEKAIIIUX B  OpPraHu3Max
pacTeHui, YKUBOTHBIX u
YeN0BEKa;

OMOJIOrMYECKUX IIPOLIECCOB:
oOMeHa BemliecTB (MeTaboNIu3M),
uHpOpMAIUM W TIPEBPALICHUS
SHEPIuH, OpoXxKeHHUs,
aBTOTPO(HOTO U reTePOTPOPHOTO
TUIIOB NHUTaHUS, (HOTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, Meiio3a,
ramMeToreHesa, sMOpHUOTreHesa,
MOCTAMOPHUOHAIBHOTO pa3BUTHA,
Pa3sMHOXKEHUs1, UHANBUIYaIbHOTO
pa3BUTHS opranusma
(oHTOreHe3a), B3aUMOJEHCTBUSA
IFE€HOB, TETepo3nca; JEUCTBHM
HCKYCCTBEHHOI'O otOopa,
CTaOMIIM3UPYIOLIETO, IBUKYIIETO
U Pa3pbIBAIOIIETO €CTECTBEHHOIO
oTOOpa; aUIONaTPpUYecKoro M

CUMIIATPUYICCKOT'O

BI/I,Z[006p330BaHI/I}I; BIUSAHUA
JABMOKYIIHUX CHJI DSBOJIIOOMM Ha
FCHO(I)OHII TOITYJIAL NN,

MPUCTIOCOOJIEHHOCTH OPraHU3MOB
K cpeie OOMTaHus, YepeloBaHus
HaIpaBJICHUN 3BOJIIOLINY;
KpyroBopoTa BEILECTB U IOTOKA
SHEPIUU B 3KOCUCTEMAX;

YMEET BBIACIATh CYLIECTBEHHBIE
HPU3HAKU:
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HaIpaBJIeHUN HBOJIIOLIMY; | BEIIECTB M TOTOKAa HSHEPTrUU B | CTPOCHUS  BUPYCOB,  KIIETOK
KpPYroBOpOTa BEIIECTB M MOTOKA | IKOCUCTEMAX; MPOKApUOT u 9YKApHOT;
SHEPTUH B SKOCHUCTEMAX; yMeThb: OJTHOKJICTOYHBIX u

BBIJICTISITh CYIIECTBCHHBIC | MHOTOKJICTOYHBIX ~ OPTaHU3MOB,

MIPU3HAKU: BU/IOB, OHOreo1eH030B,

CTPOCHHS  BUPYCOB,  KJIETOK | 9KOCHUCTEM M OHOChephl;

MIPOKapUoOT u 9YKapuoT;

OJIHOKJIETOYHBIX u

MHOTOKJICTOYHBIX ~ OpraHU3MOB,

BHUJIOB, OHOTE€OIIEHO30B,

AKOCHUCTEM U Onocdepsr;
5) yMEHHE YCTaHABIUBATh | YMeTh: yMmeeT yCTaHaBIIUBaTh
B3aMIMOCBSI3U MEXIYy CTPOCHHEM H | YCTaHABJIHBAThH B3aMMOCBSI3H | B3AUMOCBSI3H MEXKIY CTPOCHUEM
GYHKIUSMU: OpPraHOUIOB, KIETOK | MEXKAY CTpOCHHEM U | U (QyHKUUAMH:  OPraHOHUJOB,
pa3HbIX  TKaHEW, oOpraHaMu ® | QYHKIHSIMHU: OpPTraHOUJIOB, | KJIIETOK Pa3HBIX TKaHEH, OpraHaMu
CUCTEeMaMHU OpTaHOB Y paCTEeHHIA, | KJIETOK pa3HbIX TKaHeW, | ©  cUCTeMaMH  OpraHoB Y
KUBOTHBIX ¥ 4YEJIOBEKa; MEXKIYy | OpraHaMu U CHCTEMaMH OPTaHOB | PACTCHUM, KUBOTHBIX u
JTanmamMu OOMEHAa BEIECTB; ATAllaMU | Y PACTEHUH, IKUBOTHBIX U | YENIOBEKa;  MEXKIy  JTalaMu
KJIETOYHOTO IMKJIA W JKA3HCHHBIX | UEJIOBEKAa;  MEXAYy  JTaraMu | OOMEHa  BEIIeCTB;  JTalaMu
IUKIOB  OpPraHM3MOB;  JTamaMu | OOMEHa  BELIECTB;  dJTalaMu | KIETOYHOTO IIUKJIa U KU3HEHHBIX
AMOPHUOHAIEHOTO Pa3BUTHUS; | KIETOYHOTO [TUKJIA U )KU3HEHHBIX | IUKJIOB OPraHU3MOB; JTanamMu
Te€HOTUIIOM u dbeHoTUIIOM, | IIUKJIOB OpPraHU3MOB; O3TalaMu | SMOPUOHAILHOTO pa3BUTHS;
deHoturioM u QpakTopaMu Cpeabl | SIMOPUOHAIBHOTO pa3BUTHS; | TECHOTUIIOM | (dbeHoTUroM,
oOWTaHUS; MPOIlECCaMU JBOJIOLUM; | TEHOTUIIOM U (DeHOTHNOM, | (EeHOTUIIOM U (AKTOpPaMU CPEIbI
JBAKYIIAMHU cwiiaMu | peHoTUnoM U (hakTopamu cpenbl | OOUTaHUS; IIpOoLIECCAMU
aHTPOTIOTEHE3a; KOMIOHEHTaMH | OOUTaHUS; MPOIECCAMH | DBOJIOIUU; IBUKYITUMHU CHUIAMH
Pa3TMYHBIX IKOCUCTEM U | DBOJIIOIIMH; JBMKYIIIMMHE CHJIAMH | aHTPOIIOT€HE3a; KOMITOHECHTAMH
MPUCTIOCOOTICHUSIMU K HUM | aHTPOIIOTEHEe3a; KOMIIOHEHTaMH | Pa3IUYHBIX IKOCUCTEM u
OpraHU3MOB; Pa3IMYHBIX IKOCUCTEM U | IPUCIIOCOOJICHUSIME K HUM

MPUCTIOCOONEHUSIMH K HHUM | OPTaHU3MOB;

OpPTraHHU3MOB;
6) yMEHHE BBISIBIISITh | yMeETh: yYMEeT BBISBISATh OTIUYUTEIbHBIC
OTJUYHUTEIIbHBIC TPU3HAKU JKUBBIX | BBISBISTH OTJIMYHTEIIBHBIC | TPU3HAKU JKUBBIX CHCTEM, B TOM
CUCTeM, B TOM 4YHCIe TPHUOOB, | MPU3HAKU KUBBIX CUCTEM, B TOM | YHCIE rpuboB, pacTeHui,
pacTeHMIA, >KMBOTHBIX W 4YEJIOBEKA; | uMciae  rpubOOB,  PACTCHHM, | )KUBOTHBIX " YeIIOBEKA;
MPUCTIOCOOJICHHOCTh BUJOB K CpPE/IE | JKUBOTHBIX u YeNOBeKa; | MPUCTIOCOOIEHHOCT, BHUAOB K
oOuTaHus, a0MOTHYECKUX U | IPUCTIOCOOJIEHHOCTh BHJIOB K | Cpenie OOMTaHus, aOMOTUYECKHUX U
OMOTHUYECKUX KOMIIOHEHTOB | Cpelle OOMTaHUs, a0MOTUYECKUX | OMOTHYECKHUX KOMIIOHEHTOB
IKOCHUCTEM, B3aMIMOCBSI3CH | I OHWOTHYECKHX KOMITOHEHTOB | SKOCHCTEM, B3aMMOCBSI3Ci
OpPTraHHU3MOB B CO00IIIeCTBaX, | IKOCUCTEM, B3aMIMOCBSI3€H | OPraHU3MOB B COOOIIECTBAX,
AQHTPOTIOTEHHBIX ~ W3MCHCHHMH B | OPraHU3MOB B  COOOIECTBAX, | aHTPOTIOTCHHBIX M3MEHCHHH B
AKOCUCTEMAaX CBOEU MECTHOCTH; AHTPOTIOTEHHBIX HW3MEHEHUN B | SKOCHCTEMAaX CBOCH MECTHOCTH;

9KOCHCTEMAaX CBOEH MECTHOCTH,
7) yMEHUE UCIIOJIb30BATh | 3HATh: 3HAeT B3aUMOCBSI3U OPTaHU3MOB U
COOTBETCTBYIOIIIHE apryMEHTHI, | B3AUMOCBSI3M  OPTaHW3MOB W | Cpelbl ~ OOWTaHWS,  €JIMHCTBA
OMOJOTMYECKYI0 TEPMHUHOJIOTHIO U | Cpelbl  OOWTaHWs; €IUHCTBA | YeTOBEUECKUX pac;
CUMBOJIMKY JJISl  JI0Ka3aTeJbCTBA | YEJIOBEYECKUX pac; | HeOOXOAUMOCTH 3JI0pPOBOTO
pOICTBA  OPraHW3MOB  Pa3HBIX | HEOOXOAUMOCTH 3I0pOBOTO | oOpa3a  JKU3HHU, COXpaHEHUS
CUCTEMaTUYECKUX rpynm; | oOpa3a  JKM3HHM, COXpaHEHHUs | pazHOOOpa3us BUJIOB u
B3aMIMOCBSI3M OPTaHU3MOB U Cpelbl | pasHooOpa3us BUJIOB U | DKOCHCTEM, KaK YCIIOBUS
OoOUTaHUS; €UHCTBA YEJIOBEUYECKHX | SKOCUCTEM, KaK yCIOBUS
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pac; HEOOXOIMMOCTH  3JI0pOBOTO
obpaza KHU3HH, COXpaHECHHS
pa3HOO0pa3usi BUIOB M IKOCHUCTEM,
KaK YCIOBHS COCYIIECTBOBaHHUS
HPUPO/IBI U YETIOBEUECTBA;

COCYIIIECTBOBaHMS TPHPOABI U
4eJI0BEUECTBA;

yMeThb:

UCIIOJIb30BATh
COOTBETCTBYIOIIME apTyMEHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO

u CHUMBOJIHKY JUTs
JI0Ka3aTenbCcTBa poacTBa
OpPTraHUu3MOB pa3HbIX
CHCTEMATHYECKUX TPYIIIL;
B3aMMOCBSI3U  OPraHU3MOB U
cpenbl  oOWMTaHMS;  €AUMHCTBA
YEJIOBEYECKHIX pac;
HE00X0IMMOCTH 3JI0POBOTO
o0Opa3a JKHM3HH, COXPaHECHHUSI
pa3zHooOpaszus BUJIOB u
IKOCHCTEM, KaK YCIIOBHSI

COCYILIECTBOBAHMS TNPUPOABI U
4EJI0BEYECTBA;

COCYIIECTBOBAHUS MPUPOIBI U
4eJI0BEYECTBA;

yMmeeT UCIIOJIb30BATh
COOTBETCTBYIOILIUE  APTYyMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUIsI I0Ka3aTeIbCTBA

pPOJCTBa OPraHU3MOB  pa3HBIX
CHUCTEMaTHUYECKUX TPYIIIT;
B3aMMOCBSI3M  OPTaHU3MOB U
cpensl  oOWTaHUS;  €IMHCTBA
YeJI0BEYCCKHUX pac;
HEO0OXOIUMOCTH 3JI0pPOBOTO
o0pa3a  JKWU3HH, COXpaHCHHS
pazHooOpasus BUJIOB u
IKOCUCTEM, KaK yCIIOBHUS

COCYILIECTBOBAHMS IPUPOABI U
YeJI0BEUECTBA,

8) ymeHue pemiaTh IOUCKOBBIC
OMOJIOTMYECKHME 3a/layM; BBIABIIATH
IPUYUHHO-CJICICTBCHHBIC CBSI3H
MEKITY UCCIIeTyEeMbIMH
OHOJIOTHYECKUMH o0BeKTaMHU,
nporieccaMi M SIBJICHUSMH; JeJaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHHH
MOJTYYCHHBIX PE3yJIbTaTOB

yMeThb:
peniarb ITOMCKOBEIC
OHOJIOrHYECKHUE 3aJ1a4u;
BBISIBIIATH PUYUHHO-
CIICJICTBEHHBIC CBS3M  MEXKIY
HCCIIEeTyeMbIMU

OMOJIOTUYECKUMU  OOBEKTaMHU,
mpoueccaMu M SIBJICHUSIMU,

ACJIaTh BBIBOABI W ITPOTHO3bLI Ha

yMEeT  pemarb  MOUCKOBBIE
OuoI0rnYecKue 3a/1a4i;
BEISBIIATH MIPAYHUHHO-
CIIEICTBEHHBIE  CBSI3M  MEXKIY

HCCJICTyeMBIMU OUOJIOTHYECKUMU
o0ObeKkTaMu,  MpoleccamMd U
SIBIICHUSIMU; JICJIaTh BBIBOJBI U
MIPOTHO3BI Ha OCHOBaHUU
MOJTYYEHHBIX PE3yIhbTaTOB

OCHOBaHUU MOJTyYEeHHBIX
pe3yIbTaTOB

9) yMeHue BBIIBUTATh THUIOTE3bl, | YMETh: yMeeT  BBIIBUTaTb TUIIOTE3HI,
IPOBEPATH UX | BBIIBUTaTh TUIIOTE3bI, TPOBEPATH | IPOBEPATH ux
AKCIIEPUMEHTAJIbHBIMU CPEACTBAMH, | X AKCHEPUMEHTATIbHBIMU | SKCIIEPUMEHTAIbHBIMU

bopmynupys 1Leldb HCCIENIOBaHMS, | CPEACTBAMHU, (HOPMYIUpYs Ledb | CpeAcTBaMH, (GOpMyIupys ILenb
aHaAJIM3UPOBATh MOJIyYEHHBIE | UCCIEAOBAaHNS, aHAJIU3UPOBATh | UCCIEIOBaHUS,  aHAJIU3UPOBATH
pe3yJbTaThl U 1€7aTh BBIBObI; MOJlyYeHHbIE  pe3yNbTaThl U | MOJyYEHHBbIE  pPe3ylbTaThl U

JA€JIaTh BBIBOJbI,

J€J1aTh BBIBOAbI,

10) npuHMMaTh y4acTHe B HAY4HO-
HCCIIEeIOBAaTENIbCKOW  paboTe 1o
OMOJIOTHH, DKOJIOTHH W MEIUIIUHE,
IpPOBOJMMON Ha 0a3e HIKOJbHBIX
Hay4yHBIX OOIIECTB U MYOJIUYHO

MPUHUMATh yYacTHE B HAy4HO-
HCCIIeIOBATeNLCKON paboTe 1o
OHOIIOTHH, DKOJIOTHH Hu
MeIUIMHE, MPOBOIUMON Ha 6a3e
IITKOJIBHBIX HAayYHBIX OOIICCTB H

MPUHUMAET ydacTHE B HAYIHO-
UCCIIeIOBATENLCKON paboTe 1o
Oouooruu, 9KOJIOTHH i
MEAHIINHE, MPOBOIUMON Ha 0a3e
IIKOJIGHBIX HAyYHBIX OOIIECTB W

MIPEJICTaBIISTh MOJTy4EHHBIE | TYOIUIHO MPEJICTABIATh | MyOJIUYHO MPEICTaBIATh

pe?;y.]'H)TaTI)I Ha y‘IeHI/I‘ICCKI/IX HOJ'Iy'-IeHHBIe pGSYHBTaTBI Ha HOJ'Iy‘-IeHHBIe pe3y.]'II)TaTI)I Ha

KOH(EpEeHIHIX Pa3HOTO YPOBHS; YUEHUYIECKUX KOH(EPEHIMSIX | YUEHUIECKUX KOH(EPEeHIIHUIX
pPa3HOTO YPOBHS, pa3HOTO YPOBHSI,

11) yMmMeHHME OIICHMBATh ITHYCCKHE | YMeTh OIICHHBATh OJTHYCCKHE | yMEET OIICHHBATh  JTHYCCKUE

ACIICKTBI COBpeMeHHBIX ACIICKThI COBpeMeHHBIX ACIICKTbI COBpeMeHHbIX

HUCCIIEIOBaHUMI B 0o0JIacTH | ucciIen0OBaHUNA B 0o0JIacTH | UcCIeNOBaHUI B oOJactu
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OMOTEXHOJIOTMM W TE€HEeTHYECKHX
TEXHOJIOTHI (k1oHMpOBaHME,
UCKYCCTBEHHOE  OILJIOJIOTBOPEHHE,
HaIpaBJIECHHOE U3MEHEHUE F€HOMa U
CO3/1aHue TPaHCTEHHBIX
OpPraHHU3MOB);

OMOTEXHOJIOTHH U T€HETUYECKUX
TEXHOJIOTHI (kJIOHMpOBaHUE,
HCKYCCTBEHHOE
OILIOIOTBOPEHUE, HAIIPABJICHHOE
W3MEHEHHE TeHOMa U CO3JaHHe
TPAHCTCHHBIX OPraHU3MOB);

OHMOTEXHOJIOTUM U T€HETHYECKHX

TEXHOJIOTHI (KJI0HMpOBaHUE,
HCKYCCTBEHHOE OIJIOJJOTBOPEHHUE,
HaIPaBJIEHHOE U3MEHEHUE

IeHOMa U CO3/1aHUE TPAHCTEHHBIX
OpraHu3MOB);

12) yMeHHEe MOTHBUPOBATh CBOW

BEIOOD Oymymieit
poeCCHOHAIBHON JIEATEILHOCTH B
o0acT  OUOJIOTHHM, MEIULIMHBI,
OMOTCXHOJIOTHH, IICHXOJIOTHH,
9KOJIOTHH, BETCPUHAPHH, CEIICKOTO
XO3SMCTBA, [UIIEBON
MIPOMBIIIJICHHOCTH; YIIyOJIATh
IM03HABATEIIbHBIN HWHTEpeEC,
HANpaBJICHHBIA HAa  OCO3HAHHBIN
BBIOOD COOTBETCTBYIOILIEH
npodeccun " MIPOIOIDKEHHE
OMOJIOTMUECKOr0  00pa3oBaHUS B
VAPEKICHUSIX CpeIHero
MPOPECCHOHAIIBHOTO H  BBICIIETO
oOpa3oBaHwUs.

MOTHBHPOBaTh  CBOM
Oymymieit

yMeTh
BBIOOp
npodecCuoHAIBHON
JeSTEIIbHOCTH B
OHoJIoruy,

o0mactu
MEUIIMHBI,
OMOTEXHOJIOTMH,  IICUXOJIOTHH,
9KOJIOTHH, BETEpUHAPUH,
CEIIbCKOI'0 XO3SHCTBa, IHIICBOM
MIPOMBIIIJICHHOCTH;  YTIyOJIsTh
MO3HABATEJIbHBII WHTEPEC,
HaIpaBJICHHBI Ha OCO3HAHHBII
BBIOOD COOTBETCTBYIOLIEH
npodeccun M MPOJOIDKEHHE
OMOJIOrM4EeCKOro 00pa3oBaHus B
YUPEKICHUSIX CpeIHero
po(hecCHOHATEHOTO U BBICIIETO
o0Opa3oBaHUsl.

yMeeT MOTUBHUPOBATh CBOM BBIOOD
Oyaymeir  mpodeccruoHaIbHON
JIeSITEIIbHOCTH B obnactu
OuoJioruu, MEIMIUHEL,
OMOTEXHOJIOTHH,  TICHXOJIOTHUH,
9KOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3SIICTBa, MUIIEBOU
MPOMBIIIJICHHOCTH;  yIUIyOJISATh
MO3HABATENIbHBII UHTEpEC,
HAaIpPABJICHHBIA Ha OCO3HAHHBIN
BBIOOD COOTBETCTBYIOIIEH
npodeccun U OPOAOIHKEHUE
OMoJIOTHYECKOro 00pa30BaHUs B
VUPESKICHUIX CpeIHero
po(hecCHOHANBHOTO U BBICIIETO
o0pa3zoBaHusl.
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