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1. IlosicHuTeEIBHAS 3aNIMCKA

Copep:xanue paboyeil mporpamMmsl o yueOHomy mpenmMety «buosnorus» pazpaboraHo Ha
OCHOBE:!

e CHHXpOHM3aIUMu oOpaszoBarenbHbIX pe3yabraroB PI'OC COO  (JIUYHOCTHBIX,
npenMeTHeix, Metanpeametneix) u ®I'OC CIIO (OK, TIK) ¢ yuyetom mpoduibHON
HAIPaBIEHHOCTH CHEIUAIBHOCTH;

® UHTETpallMM W TMPEEMCTBEHHOCTH cojaepxkaHus mno mnpenmery «buomorus» wu
coJiepKaHusl y4eOHBIX TUCIUILINH, TpodeccnoHanbHbX Moayieir @I'OC CIIO.

1.1. Mecto y4eOHOro mnpeagMera B CTPYKTYype OCHOBHOl o00pa3oBaTebHOI
NPOrpaMMmblI
VYuebubiii mnpeamer «buomorus» wu3ydaercss B paMKax —o0meoOpa3oBaTeNbHON
IOJArOTOBKM  OCHOBHOM  00pa3oBaTelbHOM MpOrpaMMbl  CPEAHEro  HpodecCHOHATBLHOIO
obpazoBanus (gamee — OOIl CIIO) mo cnemumanbHocTH 36.02.01 «Berepunapusi» Ha 0Oasze
OCHOBHOTO 00I11eT0 00pa30BaHusl.

1.2. Heuan u 3aaa4m y4eOHOro nmpeamera

Peanmzanus mporpammer  yaeOHoro mnpeamera «buonorus» B crpykrype OOIICIIO
HalpaB/ieHa Ha JOCTHXKEHHE LIEJIU 110: OCBOECHUIO 00pazoBarenbHbIX pe3ynbratoB PI'OC COO:
mnuHoctHBe (JIP), wmeranpenmerneie (MP), mpenmernsie yrayOmenHoro ypoas (IIPy),
HOJrOTOBKE OOYYalOIIMXCS K OCBOCHHIO OOLIMX M MPOQecCHOHAIbHBIX KOMIETEHIMN (nanee —
OK, IIK) B cootBercTBuu ¢ ®I'OC CIIO no cnenuansaoct 36.02.01 «Berepunapus».

B paGoueil nmporpamme npenycMOTPeHO MpPOBEIEHHE NMPAKTHUECKUX 3aHATHH B (opme
NPAaKTUYECKOH MOJITOTOBKH B BHJE BBITOJHEHHS OTACIBHBIX BHIOB PAa0OOT, CBA3aHHBIX C
Oynyiieit mpodeccuoHANbHON AESITENFHOCTHIO.

Lenp w3ydenuss ydebHoro mpenmera «buomorus» - oBiageHHe OOYYAIOIIMMUCS
3HAaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHu3alMM >KUBBIX CHUCTEM PpA3HOTO paHra H
npruoOpeTeHne yMEHUI UCTO0Ib30BaTh STH 3HAHU B (POPMHPOBAHUHU WHTEpECA K OMpPEIeTICHHON
o0acti npohecCHOHAIIbHON AEATeNbHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, WK K BBIOOPY y4eOHOro
3aBEJICHHS ISl TIPOIOJKEHHUST OMOJIOTUIECKOTO 00pa30BaHusI.

B coorserctBun ¢ OOIICOO conepkanue mporpamMmsl HalpaBiI€HO Ha JOCTHIKECHHE
CIIEIYIOIINX 3aj1ay:

1) ocBoeHHe OOYYAIOIIMMHUCS CHCTEMBI OHMOJOrMYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIEMIHIX, THIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBHIIaX,
COCTaBIJIIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHUHY MHpa; O CTpPOEHHH,
MHOTOOOpa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OHOJIOTHH;

2) o3HaKkOMJIeHHE OOydaroluxcsi C METOJaMU TMO3HAHWS JKUBOM  MPUPOJBI:
UCCIIEI0OBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CENIEKIIUU, OMOTEXHOJIOTHH U CHHTETUYECKON
OMoNOTMH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAAMH  CaMOCTOSTENIbHOTO  MPOBEJCHHS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Mpupojae (HaOmoaeHHe, H3MEpEHUE,
HKCIEPUMEHT, MOJICTTUPOBAHNE);

3) oBnasieHne 00YUYAOIIMMHUCS YMEHUSIMH: CAMOCTOSITETFHO HaXOAUTh, aHATTM3UPOBATh H
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TIOIH30BATHCS OMOIOTMUECKONW TEPMUHOJIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXKAYy pa3BUTHEM OMOJIOTUM M COLHUAIBHO-
HYKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpPOOJEeMaMy YeJIOBEYECTBA; OIICHWBATh IOCIEICTBUS
CBOEH JCATEIBPHOCTH IO OTHOUIEHHUIO K OKpPYXAloled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 3JI0POBBIO  OKPYXKAIOIUX JIIOACH,; OOOCHOBBIBATH M COOMIOJATH MEpPBI
npoPMITAKTUKH WHOEKITMOHHBIX 3a00JIEBaHMMA, TIPAaBHJIa TIOBEJACHHUS B MIPUPOJE U OOECTIeUCHUS
0€301aCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BbIUANHBIX CUTYalMSIX MPUPOJHOTO U



TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAy4yHBIE OTKPBITHA B OO0JIACTH
OHOJIOTHH;

4) pa3BuTHe y OOyYarOIIMXCS HMHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
IPOLIECCe 3HAKOMCTBA C BBIIAIOIIMMUCSA OTKPBITHSIMH U COBPEMEHHBIMH HCCIEIOBAaHUSIMHU B
Ouoyornu, pelmaeMbIMH €10 TMpOoOJIeMaMH, METOA0JIOTHEH OMOJIOrHYECKOro HCCIeIOBaHMA,
IPOBEJCHUS  DKCHEPUMEHTANbHBIX  MCCIEJIOBAaHUM, peuieHus OWOJIOTMYECKUX  3ajad,
MOJICIIUPOBAHMS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

5) BocniuTanue y oOy4aromuxcsl IEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE B LIEIOM U
K OTICNbHBIM €€ OOBEeKTaM M SBICHHSIM; (HOPMUPOBAHHE HKOJOTHYECKOH, T'€HETHUECKOU
rPaMOTHOCTH, OOIICH KyJbTYphl MOBEACHUS B MPUPOJE; MHTErpalli €CTECTBEHHO-HAYYHBIX
3HAHUM;

6) npuodpeTeHue oOy4aromuMucs KOMITETEHTHOCTH B paloHaIbHOM
IIPUPO/IONOIB30BaHUU (COOIIOACHNE TTPABUII TIOBEIEHUS B IPUPOJIE, OXPAaHbl BUJIOB, SKOCUCTEM,
ouoctepsl), COXpaHEHUHM COOCTBEHHOTO 3I0POBbsI M 3J0POBbSl OKPYKAIOIIUX JIOJEH
(cobumroteHust Mep POPUITAKTUKHI 3a0071eBaHU, obecrieueHue 0€30MMacHOCTH
KU3ZHEJEATEIIbHOCTH B UPE3BbIUAHHBIX CUTYAIUSX MPUPOJHOTO U TEXHOTCHHOTO XapaKkTepa) Ha
OCHOBE UCIOJIb30BaHUsl OMOJIOTMYECKUX 3HAaHUN U YMEHUI B IOBCEHEBHON XKU3HU;

7) co3maHuMe YCIOBUH Al OCO3HAHHOTO BBIOOpa OOYYAIOIIMMUCS WHAMBHUAYAIbHOMN
00pa30BaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOUIEH MOCIEAYIOMEMY HpPOPecCHOHATHHOMY
CaMOONPEICTICHUI0, B COOTBETCTBUU C WHIWBUIAYaJbHBIMU HMHTEpPECAaMU U MOTPEOHOCTAMU
peruoHa.

B mpomecce ocBoenuss yuebHoro mpenmera «buomorus» |y  oOydaromuxcs
I[eJICHAIIPABJIICHHO (DOPMHPYIOTCS YHUBEPCAIbHBIE yueOHbIe neiicTBus (manee — Y'Y /1), Bkirouas
dopMHupoBaHHE KOMIETEHIMH B 00JacTM  y4eOHO-HCCIIEOBATENbCKOM M MPOEKTHOM
JESITEIbBHOCTH, KOTOPbIE B CBOIO OuYepe/lb OOECIEeUMBaIOT MPEEMCTBEHHOCTh (OPMHUPOBAHUS
o6mmx kommetreHuit ®I'OC CIIO.

®opmupoBanue YVY]l opueHTHpPOBaHO Ha NPOPECCHOHATBHOE CaMOOIpeeeHue
oOyyaroImuxcs, pa3BUTHE 0a30BbIX YNPaBJIEHYECKUX YMEHMH 10 IJAHUPOBAHUIO U
MIPOEKTUPOBAHUIO CBOETO MPOPECCHOHATBHOTO OYIYIIETO.

1.3. O0mas xapakTepucTHKa y4eOHOr0 npeaMeTa

VYuebnblil npeamer «buosorus» uzyyaercs Ha yriayOJeHHOM ypoBHE. YUeOHbIN npeaMeT
«buonorus» uMeeT MEKXIUCIUILUIMHAPHYIO CBSI3b C JUCLUIUIMHAMU COIMAIbHO-TYMaHUTApPHOIO
mikina — «OOmas 3KoIorus», 00menpo(ecCHOHANBHOTO IUKIA — «XHUMHUYECKHE OCHOBBI
AKOJIOTUMY», MpodeccnoHanbHOro mukina — «OpraHuzanuss U TPOBEIEHHE HKOJIOTHMYECKOTo
MOHUTOpPHHTay, «OpraHuzanys ydera W KOHTpOJS OOpalleHHs C OTXOJaMH», a TaKXke C
y4e€OHBIMU U TPOU3BOJICTBEHHBIMU IIPAKTUKAMHU.

VYuebublii npeamer «buonorus» HMeeT MEXKIMCUUIUIMHAPHYIO CBsI3b C  y4eOHOH
JUCHUIUINHON «OCHOBBI TPOEKTHO-HCCIIEI0BATENbCKOW JEATENIbHOCTH» B YacTU pa3BUTHUSA
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, a Takke (HOpMUpOBaHMS OOLIMX KOMIETEHIHUH B cdepe
paboThl ¢ mHGOPMAIIHEH, CAMOOPTaHU3AIUN M CAMOYITPaBJICHUS, KOMMYHUKAIIHH.

Conepxanve y4yeOHOTO TMpeaMeTa HampaBlICHO Ha JIOCTWXKEHHWE JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX pe3yabTaToB 00yueHus, periiaMmenTupoBanHbix @I'OC COO.

B npodunbHyl0  COCTaBISIONIYI0 IO MOpPEAMETY  BXOAUT  Npo(ecCHOHAIBHO
OpPUEHTUPOBAHHOE CoJepKaHue, HeoOXxoaumoe A pOpMHUPOBaHUS Y OOyHaIOIIUXCS OOIIUX U
npoeCCHOHATBLHBIX KOMIETEHIIUH.

B mporpamme mo yueOHOMY mpenmery «buosorus», peaauzyeMoil MpU TOJITOTOBKE
00y4aromuxcst MO CHEUHUATBHOCTAM MNPO(UIBHO-OPUEHTHPOBAHHOE COJEp)KAaHUE HAXOJIUT
OTpakKCHHE B TEMAX:

Tema «KuBble cUCTEMBI U UX U3YUYEHHUE.»;

Tema «bHONIOTHS KIECTKH. »;

Tema «OOMeH BeliecTB U NMPEeBpaIleHUE SHEPTHH B KIIETKE. »;



Tema «Pa3MHOXEHUE U PA3BUTHE OPTAHU3MOB. »;
Tema «Cenexkuusi OpraHu3MOB».

1.4. llnanupyemble pe3yJibTaThbl OCBOEHHS Y4eOHOI0 MpeIMeTa

B pamkax mporpammbl yueOHOTO mpeameTa «buosorusy» 00y4armuMucs OCBauBaIOTCS
JUYHOCTHBIE, METaIllpeIMETHbIE U IpPEeIMETHbIE PE3yJbTaTbl B COOTBETCTBUH C TPeOOBaHUSMU
®I'OC COQO: nmunoctueie (JIP), merampenMernsie (MP), mpeamerHpie uisi yriayOJICHHOTO
ypoBHs u3ydenus (I1Py):

Tabauma 1
Kone1 pesynbTaToB \ [Tnanupyembie pe3ynbTaThl yUeOHOTO IIPEAMETA
JInunocTHble pe3ynbTatsl (JIP)
JIP. 1 I'paxxmanckoro BoCiMTaHus:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW TO3WIMH OOYYaromerocs: Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO YIEHA POCCUICKOT0 O0IIECTBa;
OCO3HAHUE CBOMX KOHCTHUTYLUMOHHBIX TIpaB M 0OOS3aHHOCTEH,
YBa)KE€HUE 3aKOHA U MPABOMOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU
CO3JaHMM  y4YEOHBIX  MPOEKTOB, pEHIeHHH  y4eOHBIX U
[103HABATEJIbHbBIX 3azady, BBITIOJIHCHU T OMOJIOTUYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPENENATh COOCTBEHHYIO MO3HUIIMIO 110 OTHOILIEHUIO
K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSIICHSTH €€;

YyMEHHUE YYHUTHIBATH B CBOUX JIEHCTBUSX HEOOXOIUMOCTH
KOHCTPYKTUBHOTO  B3aMMOJICWCTBHUS  JIIOJEH C  pa3HBIMHU
YOCXKIIEHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMAU ¥  COLIMAJIbHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B IpOLIECCE COBMECTHOIO
BBITIOJTHEHUST y4eOHBIX, MO3HABATENBHBIX U HCCIIEI0BATENbCKUX
3a/1ay, YBaXUTEIHHOE OTHOIICHHE K MHEHHIO ONIOHEHTOB IPH
00CYX/IEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEpKAHMS;
TOTOBHOCTH K TYMaHUTApPHOM M BOJIOHTEPCKOM ESITEIbHOCTH

JIP. 2 IIaTrproTHYeCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUUCKOW TPAKTAHCKON HWACHTUYHOCTH,
MaTpUoTU3Ma, YBAKEHMS K  CBOEMY  Hapoay, UyBCTBa
OTBETCTBEHHOCTH Tiepesl PoanHO#, ropIocTH 3a CBOW Kpaid, CBOIO
Ponuny, cBOMl s3bIK W KyJObTypy, MpOILIOE U HACTOSIIEE
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEAUIO U MaMsATHUKAM
MPUPOJIBI, TOCTIKEHHSIM Poccuum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYIIE;

CIIOCOOHOCTh  OIICHWBATh  BKJIAJl POCCHUCKHUX  YYCHBIX B
CTAaHOBJIEHUE U pa3BUTHE OWOJOTHH, TIOHMMaHWE 3HAYeHUs
OMOJIOrMH B NIO3HAHUUA 3aKOHOB IIprUpoAbl, B KMW3HU YCJIOBCKa U
COBPEMEHHOTO 00IIeCTBa;

ujeiHas y0exXIeHHOCTb, TOTOBHOCTh K CiIy)kKeHHI0O OTedecTBy U
€ro 3aIluTe, OTBETCTBEHHOCTH 32 €T0 CYyAb0Y

JIP. 3 JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEH POCCUICKOr0O HAPOa;
c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO
MTOBEJICHUS;




CIIOCOOHOCTH OICHUBATh CUTyalluIO U IPUHUMATh OCO3HAHHBIC
pelIeHus, OPUEHTUPYACh Ha MOPajJbHO-HPAaBCTBEHHBIE HOPMBI U
OEHHOCTH,

OCO3HAHHUC JIMYHOT'O BKJIaAa B IIOCTPOCHHUC YCTOfIqHBOFO
Oynymwero;

OTBCTCTBCHHOC OTHOIICHUC K CBOUM POAUTCIIAM, CO3AaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOTI'O IIPUHATUSA HCHHOCTCﬁ CEMEUHOMN KU3HU B
COOTBCTCTBUU C TpaI[I/II_[I/I}IMI/I HapOI[OB POCCI/II/I

JIP. 4

JcTeTH4eCKOoro BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsi ICTETUKY ObITa,
Hay4YHOT'O0 U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/a,
OOIIECTBCHHEIX OTHOIICHUIA,

MMOHUMAaHHE AYMOITUOHAIIBHOT'O BO3JICHCTBUS YKUBOM MPUPOJIBI U €€
LICHHOCTH;

TOTOBHOCTBH K CAMOBBIPQ)KEHHUIO B PA3HBIX BUJAX UCKYCCTBA,
CTpCMJIeHI/Ie HpOSIBJI?ITI) KadyeCTBa TBOpquKOfI JINYHOCTHU

JP. 5

Pu3n4ecKoro BOCIMTAHUA:

MOHMMAaHME U pealin3alus 3J10poBoro u 0ezomacHoro odpasa
KHM3HHU (310pOBOE MUTAaHKUE, COOIIOJCHNE TUTUEHNYECKUX TIPaBHII U
HOPM, cOaJTaHCHPOBAHHBIN PEXXUM 3aHSATHIA U OT/AbIXA, pETyJspHas
(u3nyecKas akTHBHOCTH ), OEPEXHOT0, OTBETCTBEHHOTO
KOMIIETEHTHOTO OTHOIICHUS] K COOCTBEHHOMY (DPM3UYECKOMY U
NCUXHYECKOMY 3/I0POBBIO;

MOHWMaHHE [IEHHOCTH NPABWJI WHAWBUIYAIEHOTO U
KOJIJIEKTUBHOT'O 0€30MacHOTO MOBEJICHHS B CUTYAIHSIX,
YIPOKAIONINX 3JOPOBBIO U JKU3HU JIIOJIEH;

0CO3HaHME MOCJEICTBUI U HETIPUATHE BPEAHBIX IPUBBIUEK
(ynotpebyeHus aJKoroJsi, HAPKOTUKOB, KypeHUsl)

JIP. 6

TpyaoBoro BOCIIUTAHUSA:

TOTOBHOCTH K TPYZy, OCO3HaHHE IEHHOCTH MacTEepPCTBa,
Tpyaoooue;

TOTOBHOCTH K aKTHBHOM JACATCIIbHOCTHU TEXHOJIOTHYECKON 1
COLIMAJIbHOM HaNpPaBJIEHHOCTH, CIOCOOHOCTh HHULIMUPOBATh,
IJIAaHUPOBATh U CAMOCTOATCIIBHO BBIITOJHATDL TaKYIO JCATCIBbHOCTD,
MHTEpEC K pa3InyHbIM chepaM mpodecCHOHATLHON AeATENbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oynyiel mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IIJIaHBbI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPA30BaAHUIO
Ha MPOTSHKEHUHU BCeH KU3HU

JP.7

IKOJIOTMYeCKOr0 BOCIIUTAHUS:

HKOJIOTMYECKH 11eIecO00pa3HOe OTHOIICHHE K MMPUPOE KaK
HUCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE €€ CYIIECCTBOBAHWS;
MOBBIIIEHUE YPOBHS DKOJIOTHUECKOUN KYIbTYphI: IPHOOPETEHUE
OIIbITA TNTAHUPOBAHHUSA IMOCTYIIKOB 1 OLCHKH X BO3MOXKHBIX
MOCIEACTBHM JIJIsI OKPYKAIOIIEH Cpebl;

OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJOTHISCKUX POOJIEM U
IIyTE€H UX PELICHMUS;

CITOCOOHOCTH UCITOJIB30BaTh MIPHOOPETAEMBbIC TTPU N3YUECHUHN
OMOJIOTUY 3HAHUS M YMEHHUS NIPU PEIICHUH NMPOOIIeM, CBA3aHHBIX C
paloHaIbHBIM IPUPOIONOIL30BaHIEM (COOIIOCHHE MTPaBUII
MOBCACHUS B IPHUPOAC, HAIIPABJIICHHBIX HA COXPAaHCHNUC PAaBHOBCCHUA
B OKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OMOChEpHI);




AKTUBHOE HEMPUSATUE IEUCTBUI, TPUHOCAIINX BPEIl OKPYKAIOIICH
MIPUPOHON cpesie, yMEHHE TPOTHO3UPOBATH HEOIArOMPHUSATHBIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX I€UCTBUI U
npeaoTBpanaTh ux;

HaJIM4Me Pa3BUTOTO IKOJIOTMYECKOT0 MBIIIJIEHUS, IKOJIOTHYECKON
KYJbTYpPBI, OIbITa I€ATEIIbHOCTH SKOJIOTHYECKON HApPaBIEHHOCTH,
YMEHUSI PyKOBOJICTBOBATHCS UMHU B IT03HABATEIIBHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM MTPAKTUKE, TOTOBHOCTH K
YYACTHIO B TPAKTUYECKON JEATEIBHOCTH 3KOJIOTMYECKOU
HaIPaBJICHHOCTH

JIP. 8

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH U OOLIECTBEHHON
NPaKTUKHA, OCHOBAHHOTO Ha TUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO0 MECTA B NOJUKYIbTYPHOM MHUDE;
COBEPUICHCTBOBAHUE SA3bIKOBOM U YUTATEIBCKOM KYIbTYPBI KaKk
CpeCTBa B3aUMOJICHCTBUS MEXY JIIOJIbMH U IO3HAHUS MHPA;
NOHMMaHue crenu(ruKr OMOIOTUHU KaK HAYKH, OCO3HAHUE € POJIU
B ()OPMHUPOBAHUHU PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, CO3JaHUU
LIEJIOCTHOTO MPEICTABICHUS 00 OKpPYKaIOIEM MUPE KaK O
€IMHCTBE MIPUPO/IbI, YEIOBEKA U OOLIEeCTBA, B IO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TIPOOIEM COXPaHEHHS
HIPUPOJHOIO PAaBHOBECHS;

yOEXA€HHOCTh B 3HAYMMOCTH OMOJIOTUHU ISl COBPEMEHHOM
UBWIN3ALUHI: 00€CIIeUeHUsI HOBOTO YPOBHS PA3BUTHS MEAULIMHBI,
CO3/1aHMSI IEPCIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX pelaTh
pecypcHbIe TPoOIeMbl pa3BUTHSI YeJIOBEUECTBA, MIOMCKA ITyTeH
BBIXO/1a U3 I100AJIbHBIX AKOJIOTUYECKUX NMPOOJIeM U 00ecriedeHUs]
[epexo/ia K ycTOMYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX
CTaHJApTOB KHU3HH;

3aMHTEPECOBAHHOCTD B MOJIyU€HUU OMOJIOTMYECKUX 3HAHUH B
LEJISAX MOBBIIICHUs 00IEel KyIbTypbl, €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH KaK COCTaBHOM 4acTu (YHKIIMOHATIbHOU
IPaMOTHOCTH 00y4Jarouuxcs, opMUpyeMoi IpU U3y4EHUU
OouoJoruu;

MOHMMAaHNE CYLITHOCTH METOJIOB MIO3HAHUS, UCIIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTh HCIIOJIb30BaTh MOJydaeMble
3HAHUSA JUIS aHaIM3a U 0ObSICHEHUS SBJICHUI OKPY’KaIOLIEro MUpa
Y TIPOMCXOASINX B HEM U3MEHEHUH, YMEHUE JIe1aTh
000CHOBaHHbIE 3aKJIIOYEHHSI HA OCHOBE HayYHBIX (PAKTOB U
MMEIOLINXCA JaHHBIX C LENbI0 MOJYyYEHHs I0CTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CAaMOCTOSITETIFHO HUCIT0JIb30BATh OMOJIOTHYECKHE
3HAHUS JUISL pelIeHUsI TPOOJIEM B peaibHBIX KU3HEHHBIX
CUTYAaIIHSX;

OCO3HAaHHE LIEHHOCTU HAY4YHOH AESITEIbHOCTH, TOTOBHOCTh
OCYILECTBIISATh POEKTHYIO U UCCIIEA0BATEILCKYIO IEATEIbHOCTh
WH/IMBUYAJIHO U B TPYIIIIE;

TOTOBHOCTB U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U
camM000pa30BaHMIO, K AKTUBHOMY ITOJIy4E€HHUIO HOBBIX 3HAHUN IO
OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMU

MeranpeameTHsie pe3ynbTaThl (MP)




MP. 1

OBJaieHUe YHUBEPCAJbHBIMH Y4eOHBIMH IMO3HABATEJIbHBIMH
JMeHCTBUSAIMU:

MP. 1.1

Ba3oBble JJornueckue aeiicTBusA:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U AKTyaTHU3UPOBAThH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCII0JIB30BaTh MPU OCBOCHUH 3HAHUMN ITPUEMBbI JIOTUYECKOTO
MBILUICHHS (aHAIN3a, CHHTE3a, CPAaBHEHUS, KIIacCCU(pUKAIUY,
0000111eHNs ), pACKPBIBATH CMBICT OMOJIOTUYECKUX MTOHSATHI
(BBLOENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C
JPYTUMU TTOHSTUSMU);

OTPEeIATh LEeNU AesTeIbHOCTH, 3a]jaBasi HapaMeTpbl U KPUTEPUH
WX JIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEILHOCTH C
MOCTaBIICHHBIMU LEJISIMH;

UCIIOJIb30BaTh OMOJIOTHYCCKHUE TTOHITHS ISl OOBSICHEHUS (DAKTOB U
SIBIICHUH KUBOW MPUPOJIBI,

CTPOUTD JIOTUUECKHUE PACCYKICHUsI (MHIYKTUBHBIC, JCTYKTUBHBIC,
10 aHAJIOTHH ), BBISBIISITH 3aKOHOMEPHOCTHU M POTUBOPEUUS B
paccMaTpUBaEMBbIX SIBJICHUSX, POPMYITUPOBATH BHIBOJIBI U
3aKJIIOUCHUS;

MIPUMEHATH CXEMHO-MOJIETIbHBIE CPEICTBA JUIsI MPEICTABIICHUS
CYIIECTBEHHBIX CBSI3€W U OTHOILIEHUH B U3y4aeMBbIX
OMOJIOTUYECKNX 00BEKTaX, a TAKXKE MPOTUBOPEUUH PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;
pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHaIN3a
MMEIOIINXCA MaTepUAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JESATEIHHOCTD, OIEHUBATh COOTBETCTBUE
pPEe3ynbTaTOB LIEJISIM, OLIEHUBATh PUCKHU TIOCIEACTBUN
JIesATeTbHOCTH;

KOOPJMHHUPOBATH U BBITIOIHATH padOTy B YCIOBHUSAX peaabHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHHUE NPU PEIICHUH KU3HEHHBIX
npoOemM

MP. 1.2

ba3oBble uccienoBarebCckue AeHCTBUA:

BJIaACTh HABBIKAMU y‘I€6H0-I/ICCJ'IeI[0BaTGJ'II)CKOI\/'I 158 HpOGKTHOﬁ
NEeSITEIbHOCTH, HaBBIKaMU pa3pelieHus mpobiem, oo6maaarh
CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY TTOUCKY
METOJIOB PELIECHHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX
METOIO0B TTI03HAHUS,

HCIIOJIb30BATh PA3JIMYHBIE BUBI IESITENBHOCTH 10 MTOJTYYECHHUIO
HOBOTO 3HAHMSI, €TO HHTEPIIPETAIINHN, TPEOOPA30BAHUIO U
MPUMEHEHUIO B YI€OHBIX CHTYAIUSIX, B TOM YHUCIIE TIPU CO3JaHUH
y‘Ie6HBIX 1 COIMUAJIIBHBIX HpOCKTOB;

(dbopMUPOBATh HAYYHBIN TUI MBIIUICHUS, BIaIeTh HAYYHON
TCpMPIHOJ'[OFH@fI, KIIIOYCBBIMH INOHATHAMU U MCTOAAMU,

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a]]a4 B
00pa3zoBaTenbHON AEATEIHPHOCTH U KU3HEHHBIX CUTYaIIHSIX;
BBISIBJIATH HpI/I‘-II/IHHO-CJICIICTBeHHBIe CBsI3HU U aKTyaJII/I3I/Ip0BaTI:
3a71a4y, BBIJIBUTATh THIIOTE3Y €€ PEIICHUS, HAXOUTh ApTyMEHTHI
JUISL TOKA3aTeNIbCTBA CBOUX YTBEPKIACHHUI, 3a/1aBaTh ITapaMeTPhl U
KpPUTEPUH PEIICHUS,

aHaJII/I3I/IpOBaTI> HOJIY‘IGHHLIG B X0I¢€ peLHCHI/IH 3aJauun pe?;y.TH:TaTLI,
KPUTHUYECKH OLIEHUBATH X IOCTOBEPHOCTh, IPOTHO3UPOBATH




M3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETECHHBIN
OIIBIT;

OCYILIECTBJIATH 1EJIEHAIIPABIICHHBIN TOMCK IIEPEHOCA CPENICTB U
CIoco00B JeCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETb [IEPEHOCUTD 3HAaHUS B IIO3HABATENIbHYIO U IPAKTUYECKYIO
00J1aCTH KU3HEEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;
BBIJIBUTaTh HOBBIE UJIEU, IIPEJIAraTh OPUTMHAIIBHBIE TTOIXOAbI U
pelIeH s, CTABUTh POOJIEMBI U 337a4H, JOITYyCKAIOIINE
aJIbTEPHATHBHBIE PEHICHUS

MP. 1.3

Pabora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B Pa3INYHbIX UCTOUHUKAX HH(pOpMaLUU (TeKcTe
y4eOHOro mocoousi, HayqHO-TIONYJISIPHON JIUTEPATYPE,
OMOJIOTMYECKUX CIIOBApsIX M CIIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax
JaHHBIX, B VIHTepHETE), aHATM3UPOBATh NH(OPMALIUIO PA3TUYHbBIX
BUJIOB U (pOPM IPEJCTaBICHUS, KPUTUUECKU OLIEHUBATh €€
JIOCTOBEPHOCTh M HEIIPOTUBOPEUNBOCTb;

(bopMyIMpOBaTh 3aIPOCH] U IPUMEHATH Pa3InYHbIE METObI IPU
MOUCKE U 0TOOpe OMOIOTHYecKOi nH(popMaIu, HeOOXOUMOM IS
BBINOJIHEHUS YUeOHBIX 3a71ay;

nproOpeTaTh ONBIT UCIIOJIL30BaHMs WH(OPMAIIMOHHO-
KOMMYHHUKATHBHbBIX TEXHOJIOI'HH, COBEPILIEHCTBOBATh KYJIbTYpPY
AKTUBHOI'O MCMOJIb30BaHUS PA3JINYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMAIbHYIO ()OpMY IPECTaBICHUS
Ouonoruyeckor HHPopMaum (Cxemsl, rpapuKu, 1arpaMMsl,
TaOJUIIBI, PUCYHKH U JJPYTOe);

MCIIOJIb30BaTh HAyYHBIN S3bIK B KQUECTBE CPEJCTBA MPU paboTe ¢
Ouosornueckoil nHpopmanmen: IPUMEHITh XUMUYECKHUE,
¢u3nyecKkrue 1 MaTeMaTUYeCKUe 3HAKU U CUMBOJIbL, (DOPMYJIbI,
ab0peBHaTypy, HOMEHKJIATypy, UCIIOJIb30BaTh U MPeoOPa30BbIBATH
3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJIITHOCTH;

BJIaJIeTh HaBbIKAMU PACIO3HABaHUS U 3allUThl HH(pOpMaIu,
MH(OPMalMOHHON 6€30MaCHOCTH JUYHOCTH

MP. 2

OBiaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JMeHCTBUSAMMU:

MP. 2.1

Oo0menne:

OCYIIECTBIISATH KOMMYHHKAITMH BO BCeX cepax KU3HU, aKTUBHO
y4acTBOBATh B IMAJIOTE WM AUCKYCCHUU TIO CYIIECTBY
00cyxaaemMoil TeMbl (yMEHHUE 3a]1aBaTh BOIIPOCHI, BEICKA3bIBATh
CYXKIICHHSI OTHOCUTEIHHO BBITIOTHEHHUS IIPEATIaraeMoil 3a1auu,
VYUTHIBATh HHTEPECHI M COTJIACOBAHHOCTH TIO3UITHH JIPYTHX
YYaCTHUKOB JHANIOTa WX JUCKYCCUN);

pacro3HaBaTh HeBepOAIBHBIC CPEICTBA OOIICHMS, TOHUMATh
3HAYEHHNE COI[MABHBIX 3HAKOB, MPEIMOCHUIOK BOSHUKHOBEHUS
KOH(IMKTHBIX CUTYAIMi, yMETh CMATYATh KOHMIUKTH M BECTH
MIEPETOBOPBL;

BJIAJICTh PA3IMYHBIMH CITIOCOOAMU OOIIECHHS U B3aUMOJICHCTBUS,
MOHUMATh HAMEPEHHUS JPYTUX JIFOICH, TPOSBISATH YBAXKUTEIILHOE
OTHOIIIEHUE K COOECEHUKY U B KOPPEKTHOU popme
(bopMyITHUpPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3pEHUS C




HCII0JIb30BAHUEM S3BIKOBBIX CPCACTB

MP. 2.2

CoBMecTHasl 1eSITE€JIbHOCTD:

IIOHMMATb U UCIOJIb30BaTh IPEUMYLIECTBA KOMAHIHOU U
WH/IMBUYaJIbHOM PaOOTHI MIPH PEIICHUH OMOJIOTUYECKOM
1po0JeMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS
IPyNIoBBIX (GOPM B3aUMOJICHCTBHS IPU PELUICHUN YIeOHOH
3aJa4H;

BbIOMpATh TEMAaTUKY U METO/Ibl COBMECTHBIX JAEUCTBUN C yUETOM
OOIIMX UHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 4ieHa KOJJIEKTUBA;
IIPUHUMATh LEJIM COBMECTHOM EATEIHOCTH, OPIraHU30BbIBATh U
KOOPJAMHHUPOBATh ICUCTBUSA 10 €€ JOCTHKEHHIO: COCTABJIATH IIJIaH
JIEUCTBUM, PACIIPEETATh POJIU C yUYETOM MHEHUM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLICHUBATh Ka4€CTBO CBOEIO BKJIAAA U KaXJI0I0 Y4aCTHUKA
KOMaH/Ibl B OOILUI pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;
IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEH C ITO3ULINH
HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUECKON 3HAYUMOCTH;
OCYIIECTBIIATH TO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B
Pas3IMYHBIX CUTYaLUsX, IPOSABIATH TBOPUYECTBO U BOOOpaKEHUE,
OBbITh MHUIIMATHBHBIM

MP. 3

OBnaueHne YHUBEPCAJbHBIMHU PEryJsTUBHBIMU HeﬁCTBHHMH:

MP. 3.1

Camoopranuzanmusi:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS 11 BBIABICHUS IPOOIEM U
UX pElICHUS B KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUM IIeJIeBbIE U
CMBICJIOBBIE€ YCTAaHOBKHU B CBOMX JICHCTBUSX U MOCTYIKaxX IO
OTHOUICHMIO K )KMBOM IPUPOJIE, CBOEMY 310POBBIO U 310POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIBHO OCYILECTBIIATH [I03HABATEIbHYIO JIEATENBHOCTD,
BBISBJISITH POOJIEMBI, CTABUTH U (HOPMYIUPOBATh COOCTBEHHbIE
3aJ]auu B 00pa30BaTeIbHON EATETbHOCTH U )KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIbHO COCTABIISITh IUIaH PELICHUs MPOOIEMBI C YIETOM
MUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN 1
IIPEATNIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX
IIPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHHUIO U TMPOSIBIICHUIO IIUPOKOI
SPYIUIMH B pa3HbIX 001aCTAX 3HAHUH, MOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNIbHbII U KYIbTYPHBIH YPOBEHb

MP. 3.2

CaMOKOHTpPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHBBHI B
ACATCIIBHOCTD, OLICHUBATHL COOTBCTCTBUC PC3YJILTATOB LICIIAM;
BJIaJICTh HaBbIKAMH IIO3HABATEJILHON pe(IEeKCHH KaK OCO3HAHUS
COBCPIIACMBIX HGfICTBHfI 1 MBICJIUTCIIBHBIX IPOLECCOB, UX
pe3yabTaTOB U OCHOBAHUM, HCIIOJIb30BaTh IPUEMBI peIeKCHH Ui
OLIGHKU CHTYallUH, BBIOOPA BEPHOTO PEILICHMUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 UX




CHIDKEHUIO;
IIPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX IIPU aHAIU3E
pe3ynbTaTOB AEATEIBHOCTU

MP. 3.3

IIpunsaTHA ceds u Apyrux:

IPUHUMATh ce0s, TOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX IIPU aHAIU3E
pE3yJIbTAaTOB JIEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLINOKY;
pa3BUBaTh CIOCOOHOCTh IOHUMATh MU C MO3ULUH JPYTroro
4eJI0BEKa

[IpeameTHBIC pe3yabTaThl yriyoJeHHbIH ypoBeHb (I[1Py)

[TPy 01

c(hOPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHUU B CHCTEME
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, B TIO3HAHUHU 3aKOHOB IMPUPOJIBI M PEIICHUN
Mpo0JIeM palMoOHATBHOTO IPUPOIOTIOIB30BAHMS, O BKJIA/IE
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;
BIIA/ICHUE CUCTEMON OMOJIOTMYECKHX 3HAaHUHN, KOTOPas BKIIOYALT:
OCHOBOIIOJIararouue O1oJI0OrnyecKrue TEPMUHBI U OHATUSI (KU3HB,
KJIETKa, OPraHu3M, METab0JI13M, TOMEOCTa3, CaMOPETYIISIIIHS,
CaMOBOCITPOU3BE/IEHNE, HACIEACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U
pasButue), ouonornyeckue reopun (kiaerounas reopus T. [1IBanna,
M. llnennena, P. Bupxosa, XxpoMocoMHas Teopus
HacnenctseHHoctu T. Moprana), yuenus (H.U. BaBunosa - o
LEHTPAaX MHOI000pa3usi ¥ MPOUCXOKACHUS KYIbTYPHbIX
pacTeHuil), 3aK0HbI (€AMHOOOpa3Usi HTOTOMKOB IIEPBOTO MOKOJIEHHUS,
paclIlerneHus], YUCTOThl FaMeT, He3aBUCUMOT0 HaciieoBaHus ['.
MeHens, rOMOJIOTHYECKUX PAIOB B HACIEACTBEHHOM
n3menunBocty H.W. BaBusosa), npuHIUIIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METO/IAMU HAyYHOTO ITO3HAHUS,
HCIOJIb3YEMBIX B OMOJIOTHYECKHUX MUCCIEAOBAHUSIX )KUBBIX
00BEKTOB (OMUCaHue, U3MEpPEHNE, HAOIIOCHUE, SKCIIEPUMEHT);
YMEHUE BBIACIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIIETOK
MIPOKApUOT U AYKAPUOT, OJTHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, B TOM YHUCJIe OaKTEpUii, TpUOOB, PaCTEHUH, JKUBOTHBIX
U 4eJI0OBEeKa, CTPOEHHUS OPraHOB U CUCTEM OPraHOB PacTEHUIH,
KUBOTHBIX, YEJIOBEKA, IPOLIECCOB XKU3HEACITEIbHOCTH,
MIPOTEKAIOIINX B OPraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (METab0IN3M),
MIpeBpALCHUS SHEPTUU, OPOKEHUs, aBTOTPO(YHOTO 1
reTepoTpOPHOro TUIIOB NMUTAHUS, (POTOCUHTE3A U XEMOCHHTE3A,
MHUTO3a, MEH03a, TaMeToreHe3a, aMOproreHesa,
MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKECHHUS, UHAUBUIYAILHOTO
pa3BUTHs Oprann3Ma (OHTOTE€HE3a), B3aUMOJICHCTBUS TEHOB,
reTepo3nca, HCKyCCTBEHHOT'O 0TOOPA;

YMEHUE YCTAHABIMBATH B3aUMOCBSI3H MEXY OPraHOMIAMH KIETKH
1 uX QyHKIUSAMHU, CTPOCHHEM KIIETOK Pa3HbIX TKaHEH U UX
(GyHKIUSMU, MEXy OpraHaMH U CUCTEMaMH OpPTaHOB Y pacTEeHUH,
KUBOTHBIX U YETIOBEKA M UX (QYHKIUSIMHU, MEXKAY CUCTEMaMU
OpPraHoB U X QYHKUIUSAMHU, MEKIY dTarlaMi OOMEHa BEIIECTB,
STanaMu KJIETOYHOTO LIMKJIa U )KU3HEHHBIX IIUKIIOB OPraHU3MOB,
JTanamMu SMOPUOHAIBHOTO Pa3BUTHSI, TEHOTUIIOM U (DEHOTHUIIOM,




(dhenoTumnom u GakTopamMu Cpesibl OOUTaHNUS,

YMEHUE BBISBIATH OTIMYUTEIbHbIC TPU3HAKH JKUBBIX CHCTEM, B
TOM YHCJI€ PACTEHUH, )KUBOTHBIX U YEIOBEKa,

YMEHHUE UCTIONB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI,
OHMOJIOTrMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JUISI I0KA3aTeIbCTBA
POJCTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIIL;

YMEHHE pelliaTh OMOJI0rMUeCcKUe 3a1a4H, BBISBISATh IPUUYHMHHO-
CJICZICTBEHHBIE CBSI3U MEXIY UCCIIEyeMbIMU OMOIOTHYECKUMHU
IpoLieccaMy U SBJICHUSIMU, JI€JIaTh BHIBOJBI M POTHO3BI HA
OCHOBAHHUU TIOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BHITIOJHSATH JIa00opaTOpHbIE U MPAKTUYECKUE pabOThI,
co0Jro1aTh MpaBuiIa Mpy padoTe ¢ yueOHbBIM U J1a00paTOPHBIM
00opynoBaHuEM;

YMEHUE BBIABUTATh TUIIOTE3BI, IPOBEPSATH X
9KCIIEPUMEHTAILHBIMU CPECTBAMU, POPMYTUPYS 1Ieb
WCCIIEI0BAHMSI, aHATU3UPOBATh MOJTyYCHHBIE PE3yIbTAaThI U IeIaTh
BBIBO/JIBI;

YMEHHE y4acTBOBaTh B yUEOHO-HMCCIIEA0BATEILCKOM paboTe Mo
OWMOJIOTHH, SKOJIOTHH U MEAUIIHE, TPOBOANMON Ha 0aze
IIKOJIbHBIX HAyYHBIX OOIIECTB, U MYOIUYHO MIPEICTABIAThH
MOJTyYCHHBIE PE3yJIbTAThl HA YICHUYECKUX KOH()EPEHIUX;
YMEHHE OIICHUBATh 3TUYECKHE aCIIEKThl COBPEMEHHBIX
HCCIIEI0OBaHMM B 00J1acTH OMOJIOTMH U MEAULIMHBI (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OIUIOI0TBOPEHUE, HAIIPABJICHHOE U3MEHEHHE
TeHOMa U CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BHIOODP OyayIien
po¢eCCUOHANBHON NEATETHFHOCTH B 007aCTH OUOJIOTHH,
MEIULMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOI0 XO035HCTBA,
MUIIEBOH MPOMBIIUICHHOCTH, YTITYOJISTh MO3HABATEIHHBIN
UHTEpEC, HalpaBJIEHHBIH Ha 0CO3HAHHBII BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U Mpo0HKEHUE OUOTOTHIECKOTO
00pa30BaHMs B OpraHU3aLUAX CPETHETO MPOPECCHOHAIBHOTO U
BhICIIIEr0 00pa30BaHus

[TPy 02

c(hOpMUPOBAHHOCTH 3HAHUW O MECTE U POJIU OMOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOIBI U
pEeIIeHIH YKOJIOTHIECKUX MPOOIIEM YEeTTOBEUECTBA, a TAKKE B
pElIeHNH BOMPOCOB PAIlHOHATBHOTO MIPUPOJAONIONB30BAHUS, U B
(hopMHUPOBAHNUY IIEHHOCTHOTO OTHOIIIEHUS K MPHUPO/IE, OOIIECTBY,
YeNOBEKY, O BKJIAI€ POCCUNCKHX U 3apPYOEIKHBIX YUEHBIX-OHOIOTOB
B pa3BUTHE OMOJIOTUH,

YMEHHE BIAJIETh CUCTEMOW OMOIOTUYECKHIX 3HAHUH, KOTOpas
BKJTIOYAET OIPEJICIICHUS] M TOHUMaHKE CYITHOCTH
OCHOBOTOJIAraloux ONOIOTHYECKUX TEPMUHOB U TIOHATUH (BUI,
IKocucTeMa, Onocdepa), OMOIOTHIECKUE TEOPUH (IBOJIIOITUOHHAS
teopust Y. JlapBuHa, CHHTETUYECKASI TEOPUS IBOJIIOIIUH ), YUCHUS
(A.H. CeBepiioBa - 0 yTsX ¥ HampaBJICHUsIX dBoronuu, B.U.
Bepnazckoro - o 6nocepe), 3aKoHbI (TEHETHYECKOTO PAaBHOBECHS
. Xapau u B. Baitn6epra, 3apoapieBoro cxoactsa K.M. bapa),
npasuia (MuauMyma FO. JInbuxa, 5K0IOrH4ecKoi mupaMuabl
SHepruM), Tunote3sl (runore3a «vupa PHK» V. I'mnbepra);
YMEHHE BIAJICTh OCHOBHBIMH METOJAMH HAyYHOTO MMO3HAHUS,




HCIOJIb3YEMBIMH B OMOJIOTUYECKUX UCCIIEIOBAaHUSIX KUBBIX
00BEKTOB M IKOCUCTEM (OMUCAHKE, U3MEPEHHE, HAOII0ICHUE,
9KCIIEPUMEHT), ClIOCO0aMU BBISIBICHUS U OLIEHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IPUPOJE;

YMEHHE BBIIACIATH CYIIECTBEHHBIC IPU3HAKU: BUOB,
OMOTEO01IEHO30B, IKOCUCTEM U Onochepsl, CTaOUIM3UPYIOLIETO,
JBUKYIIETO U Pa3pbIBAIOILEr0 ECTECTBEHHOIO 0TOO0pa,
JJIONATPUUECKOT0 U CUMITaTPUYECKOTO BUI000pa30BaHHUS,
BIUSIHUS ABIDKYILMX CHUJI 3BOJIIOLMK HA TeéHO(QOH/ MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHMsI, YepeIOBAHUS
HaIpaBJICHUH HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U TOTOKA YHEPTHUU
B DKOCHUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXKAY IPOIECCaMU
HBOJIIOIUH, ABIKYIIMMH CHIIAMHU aHTPOIIOTeHE3a, KOMIIOHEHTAMH
Pa3IUYHBIX SKOCUCTEM U MIPUCIIOCOOTICHUSIMA K HUM OPTaHU3MOB;
YMEHHE BBISBIISATH OTIMYUTEIbHBIC TIPU3HAKH KUBBIX CUCTEM,
MPUCTIOCOOJICHHOCTh BUAOB K cpesie 0OuTaHus, a0MOTHUYECKUX U
OMOTHYECKMX KOMIIOHEHTOB 9KOCHCTEM, B3aUMOCBSI3EH
OpPTraHU3MOB B COOOIIECTBAX, aHTPOTIOI€HHBIX H3MEHEHHH B
9KOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHUE UCIIOIB30BaTh COOTBETCTBYIOIINE APTYMEHTHI,
OHMOJOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JUISI TOKA3aTeIbCTBA
POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII,
B3aMMOCBSI3U OPTaHHU3MOB U CpeJibl OOUTaHUs, €IUHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHHUS MHOTO00Pa3HsI
BUJIOB M SKOCUCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE peliaTh OMOJIOTHYECKHUE 33a/Ia4H, BBISBISATh IPUUMHHO-
CIICZICTBEHHBIE CBSI3U MEXKIY HCCIIETyeMBbIMUA OMOIOTUIECKUMHU
MpolieccaMy U SBIICHUSIMU, I€TIaTh BHIBOJBI M MPOTHO3BI HA
OCHOBAHHWU TIOJYYEHHBIX PE3yJIbTATOB,

YMEHHE BBITIONHSATH JIa0OpaTOpHBIE U MPAKTUYECKUE pabOTHI,
co0roAaTh MmpaBuiia mpu paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM
00opynoBaHUEM;

YMEHHE BBIJIBUTATH THIIOTE3bI, POBEPSATH UX
IKCIIEPUMEHTATBLHBIMU CPECTBAMU, POPMYTUPYS 1IENb
WCCIIEIOBaHMSI, aHATU3UPOBATh MOJTyYSHHBIE PE3yIbTaThl U eaTh
BBIBO/JIBI;

YMEHHE Y4acTBOBATh B yUeOHO-UCCIIE0BATENbCKON paboTe 1o
OHMOJIOTHH, SKOJIOTHH U MEAHUIIMHE, TPOBOANMON Ha 0aze
IITKOJIBHBIX HAYYHBIX OOIIECTB, U MYOJIMYHO MTPEICTABIIATh
MOJIy4E€HHBIE PE3YNIbTAThl HA YYEHUYECKHX KOH(PEPEHIINAX;
YMEHHE OIICHUBATh TUIIOTE3BI U TEOPHH O MPOUCXOXKICHUH JKU3HH,
YelI0OBEKa U YeJIOBEUECKUX pac, O MPUUUHAX, TOCTEICTBUAX U
croco6ax mpeaoTBpallieHus r100abHbIX U3MEHEHUH B 6uocdepe;
YMEHHE OCYIIECTBIIATh OCO3ZHAHHBIN BBIOOP OymyIieit
npo¢eCCHOHATBHON IEATETHFHOCTH B 0071aCTH OUOJIOTHH,
9KOJIOTHH, TPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTHUH,
TCUXOJIOTHH, BETEPUHAPHUH, CEILCKOTO X035MCTBA, MUIEBOM
MIPOMBIIIJICHHOCTH, YIITyOJsTh TO3HABATEIBHBINA HHTEPEC,
HaIpaBJICHHBII HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH
npodeccuu 1 mpoIoIKEeHUE OMOIOTHYECKOT0 00pa30BaHuUs B




OpraHHU3aIUsIX CPeIHEro MPO(EeCCHOHATBHOTO U BBICIIETO
o0Opa3oBaHwUsl.

B npouecce ocBoeHus

npeaMera

«buonorus»

y OO0ydYarommxcs LeJIeHANpPaBICHHO

dbopMupyroTCs yHUBEpCallbHble y4yeOHbIE NEHCTBUS, BKIIOYas (OpMHUPOBAHUE KOMIIETEHIIHIA
oOyJaromuxcsi B 001acTi yueOHO-UCCIIeIOBATEIbCKONW U TIPOSKTHOM JIeATEIHbHOCTH, KOTOPHIE B
CBOIO ouepelb 00ECIECUMBAIOT MPEEMCTBEHHOCTh (popmupoBaHusi obmmx kommereHnuii OI'OC

CIIO.

Tabmuma 2

Bunel ynusepcanbHbix yueOHbix | Koxpr OK Haumenosanne OK
NeUCcTBUI
[To3naBatenbHble yHUBepcaiabHble | OK 03 [TnanupoBaTh U pean30BbIBaTH COOCTBEHHOE
yueOHbIe neicTBUsS npodeccCuoHaNbHOE U JIMYHOCTHOE Pa3BUTHE,
(popmupoBanue cOOCTBEHHOM NPEANPUHUMATEIIBCKYIO  JCSATEIBHOCTh B
o0pa3oBaTenbHOI CTpaTeruu, npodeccuoHanbHO  cepe, HCMIONTB30BATH
CO3HATEIHLHOE dbopmupoBaHUe 3HaHMS 10 TPaBOBOH ©  (PMHAHCOBOU
00pa30BaTeNbHOTO 3a1mpoca) IPaMOTHOCTH B  Pa3IUYHBIX IKU3HEHHBIX
CUTYAIUSX;

KoMMyHuKaTUBHBIE OK 07 ConeiicTBOBaTh COXPAHEHUIO OKPYKaroIIeH
YHHUBEpCaIbHbIE yueOHbIe Cpelbpl, pecypcocOepekeHUI0, IMPUMEHATh
JeicTBUS (KoMIeKTUBHAS u 3HaHHUA 00 M3MEHEHUM KiuMaTa, MPUHIUIIBI
WHIUBUIyaJIbHAsT ~ JCSTEIBHOCTD OEpeKIMBOTO  TPOHU3BOACTBA, APPEKTUBHO
VIS pelieHus y4eOHBIX, JIEICTBOBATDH B YPE3BBIYAHHBIX CUTYAIIHIX
MO3HABATEJIbHBIX,
HCCIIEI0BATENbCKUX, POEKTHBIX,
pohecCHOHATIBHBIX 3aj1a4)
PerynaruBHsbie yauBepcanbhbie | OK 01 Breibupate  cmocoObl  pemieHus  3agad
yueOHbIE JEUCTBUSA npodeccroHalbHON NEeATEIbHOCTH
(uenmernonaranve, TUJIAHUPOBAHHUE, PUMEHUTENBHO K PAa3JIMUYHBIM KOHTEKCTaM;
PYKOBOJCTBO, KOHTpOJIb, | OK 04 DddexkTrBHO B3aNMOJICCTBOBATh u
KOppEeKLus, IIOCTPOEHUE paboTaTh B KOJUIEKTHBE U KOMaHJIE.
VHIUBUYyAJIBHOMN

00pa3oBaTeIbHON TPACKTOPHH)

B nensx moaroroBku odydaroniuxcs K Oyaymieid npodeccCuoHanbHOM AeITeNbHOCTH PH
u3ydeHuu ydeOHoro mpenmera «buonorus» 3akianpiBaeTcsi ocHoBa Ui popmuposanus [IK B
pamkax peannzanuu OOII CIIO no cnenmansHoct 36.0.03 «300TexXHUS.

Tabnuua 3
Kongsr IIK HanmenoBanme ITK
K 1.1. KoHTpo1b caHUTapHOTO M 300TMTUEHUYECKOT0 COCTOSTHUSI OOBEKTOB
JKUBOTHOBOJICTB @ U KOPMOB.
K 1.2. IIpoBenenmne BeTeprUHAPHO-CAHUTAPHBIX MEPONIPUATHI JIIIs
IIpoBenecnune peIyNnpex/1eHUs] BOSHUKHOBEHHsI 00JIe3HEeH KUBOTHBIX.

2. Opranu3alnmoHHO-MeTOAUYeCKHe JaHHbIe Y4eOHOro npeaMera

Tabmauma 4

PacnpenesieHne TPy10eMKOCTH Y4e0OHOT0 ITPEIMETA 10 BHIAM PadoTIO ceMecTpam

Bun yueGHOM paboThI

TpynoemMKocTb

10 CEMCCTpaM

Ne 1l

qac. ‘ No 2




TpynoemMKocTb

Bun yuebHOM paboTh 10 CeMecTpam
ac. Nol No 2
OO0mas Tpy10eMKOCTh Y4eOHOTO TIpeMeTa 217 85 132
10 yueOHOMY TUIaHY
AyAUTOpPHBIE 3aHATHS 201 85 114
B TOM YHUCJIE:
teopeTrdeckoe ooyuenue (TO) (nexiuu, ceMUHAPHI) 80 34 46
nabopaTopHble U npakTudeckue 3ansatus (JII13) 119 51 68
CamocrosTenbHas padora (CPC) 6 6
B TOM YHUCIJIE: 0
CaMOCTOSITENIbHOE U3YUEHHE TEM U PA3JICIOB 4 4
CaMOITOITOTOBKA K TEKYIEMY KOHTPOJIIO 3HAHUH 2 2
MOJTOTOBKA K DK3aMEHY 10 10
Kouncyabranuu 2 2
Bun xonTpoas: IK3aMeH
3. CTpyKTypa U coepkaHue y4eOHOro nmpeaMmera
3.1. CrpykTypa y4eOHOro npeamera
Tabmuua 5

TemaTnyecku njiaH

Paszpnen Bcero B Tom unciie
®opMbl KOHTPOJIA
y4eOHOro nmpeaMera | 4acoB TO JII3
buonorns kak Hayka. 2 1 1 KOHTpOIIbHAs Pabora,
TECTHPOBAHNE

JKuBble cucTeMbl 1 UX 3 9 1 KOHTpOJIbHas paboTa,
U3yUYCHHE. TECTHPOBAHUE
buonorus knerku. 4 1 3 KOHTpOIIbHAS PaboTa,

TECTHPOBAHUE
Xumudeckas 9 5 4 KOHTpOJIbHAsI paboTa,
OpraHu3aIusl KJIETKU. TECTHUPOBAHUE
CrtpoeHue u pyHKIMH 11 4 7 KOHTpOJIbHas paboTa,
KJICTKH. TECTHUPOBAHUE
OOMeH BemecTB U KOHTpOJIbHAsE padoTa,
MpeBpallleHHe SHEPTUH B 10 2 8 TECTUPOBAHUE
KJICTKE.
Hacnencreennas KOHTpOJIbHAas paboTa,
uHpopManus u 5 2 3 TECTUPOBAHUE
peanu3als ee B KJIETKE.
KuzHeHHbIH UK 6 3 3 KOHTpOJIbHAas padoTa,
KJICTKH. TECTHUPOBAHUE
Crpoenue u GyHKIUU 18 9 9 KOHTpOJIbHAas paboTa,
OpPTraHU3MOB. TECTHPOBAHUE
PasmHOxeHue u 9 4 5 KOHTpOJIbHAs paboTa,
pa3sBUTHE OPTaHU3MOB. TECTUPOBAHUE
['eneTnka - HayKa o KOHTpOJIbHAs padoTa,
HACJICICTBEHHOCTH U 3 1 5 TECTUPOBAHUE
U3MEHYHUBOCTHU
OpPTraHU3MOB.




3aKOHOMEPHOCTH 8 4 KOHTpOJIbHAsE padoTa,
HACJICJICTBEHHOCTH. TECTHUPOBAHUE
3aKOHOMEPHOCTH 7 3 KOHTpOJIbHAsE paboTa,
M3MEHYHBOCTH. TECTHUPOBAHUE
['eneTunka yenoBeka. 4 2 KOHTpOILHAA paboTa,
TECTHUPOBAHUE
CenekIust OpraHu3MOB. 11 4 KOHTpOJILHAA paboTa,
TECTHUPOBAHUE
Buortexnonorus u KOHTpOJIbHAs paboTa,
CUHTETHYECKas 9 4 TECTUPOBAHUE
Ouosorus.
3apoxIeHUE U Pa3BUTHE KOHTpOJIbHAsE paboTa,
SBOJIOLMOHHBIX 3 1 TECTHPOBAHUE
Npe/CTaBICHUN B
Ouosoruu.
MUKpPO3BOTIOLIHS U €€ 11 4 KOHTpOJIbHAsE paboTa,
pe3yabTaTHhI. TECTHPOBAHUE
Makpo3BoJTIOIIHS U €€ 4 9 KOHTpOJIbHAsE paboTa,
pe3yIabTaTHhI. TECTHPOBAHUE
[Tpoucxoxaenue u KOHTpOJIbHAs padoTa,
pa3BUTHE )KU3HU Ha 5 TECTHPOBAHUE
3emie.
[Tpoucxoxnenue KOHTpOJIbHas paboTa,
YeNoBeKa - 11 3 TECTHPOBaHUE
AHTPOIIOTeHE3.
DKoJsorus - HayKa o KOHTpOJIbHas paboTa,
B3aMMOOTHOIIEHUSX TECTUPOBaHUE
OpPTraHU3MOB U 4 5
Ha/IOpPraHU3MEHHBIX
CHCTEM C OKpY>Karoleu
Cpeznou.
Opraau3mel 1 cpena 9 4 KOHTpOJIbHAs padoTa,
OOUTaHUS. TECTHUPOBAHUE
DKoJorusi BUIO0B U 6 3 KOHTpOJIbHas paboTa,
OIS, TECTHUPOBAHUE
DKoJorus cooOIIecTs. KOHTpOJIbHAas paboTa,
DKOJIOTMYECKHE 11 3 TECTHUPOBAHUE
CHCTEMBI.
buocepa - rnobanbHas 3 1 KOHTpOJIbHas paboTa,
HKOCHCTEMA. TECTHUPOBAHUE
YenoBek U OKpYXKaroras 4 1 KOHTpOJIbHAs padoTa,
cpena. TECTHUPOBAHUE
UTOI'O

3.2. Copep:xxanue MoayJieil y4eOHOI0 mpeaMeTa
Moayas 1.
MopnyabHasi enuanna 1.1. buosorus kak Hayka.
CoBpemeHHas Ouosorusi - KoMIUIeKcHas Hayka. Kparkas ucTopusi pa3BUTHS OMOJIOTHU.
Buonornueckue Hayku M u3ydaemble MMU TpoOiembl. DyHAaMeHTalbHbIC, NMPHUKIATHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHNs B OMOJIOTHH.



3HayeHue Ouonoruu B (OPMHUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. Ilpodeccun, cBszanHple ¢ Ouosorueil. 3HaueHue OUONOTMM B TMPAKTUYECKOU
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

MopnyabHas enuanna 1.2. JKusble cucTeMbl M X H3y4YeHHe.

JKuBble cucTeMbl Kak mpeaMeT u3ydyeHus Ouonoruu. CBOWMCTBA KUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTb U YHOPSJOYEHHOCTb
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alMd HKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIJIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIN, MONYJISIUUOHHO-BUI0BO, AKOCUCTEMHBIN (OMOTEOIICHOTUIECKHIA ),
ouoctepnsiid. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kussp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye *HUBbl€ CUCTEMbI HA PAa3HBIX
YPOBHSIX OpraHHU3alUU.

W3ydeHne >KUBBIX cuUcTeM. MeTonbl OMoJIoTHYecKor Hayku. HaOmroneHue, m3MmepeHue,
SKCHEpPUMEHT, CUcTeMaTu3auus, MeraaHanu3. lloHsTMe o 3aBUCUMON M HE3aBUCUMOU
nepemenHo. IlmanupoBanne skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U ee JOCTOBEpHOCTh. Pazopoc B 6uonornyeckux AaHHbix. OleHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysbTaToB. [IpHunHbI MCKaXXEHUsSI PE3yJbTAaTOB HKCIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

[TpakTnueckass pabora "Mcnonb3oBaHUE pa3IMYHBIX METOJOB MPU H3YYEHHH >KUBBIX
cucreM".

Mopnyabnas ennanua 1.3. buoJiorusi Kierku.

Knerka - cTpykTypHO-(yHKIMOHAJIbHAsI €IMHHUIA >KUBOTO. VICTOPHSI OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJIEKYISIPHOM M KJIETOYHOW OMOJNOTMM: MHUKPOCKONHS, Xpomatorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHnnanbHOe  LEHTpU(YTHPOBAHUE,
KYJIbTUBHPOBAHHUE KJIETOK. DIEKTPOHHASI MUKPOCKOIIHSI.

[Tpaktuyeckas pabora "M3ydeHue MeTONOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anekTpodopes, muddepennunanbaoe nenrpudyruposanue, [1LP)".

MopnyabHas enuanna 1.4. XumMudeckasi OpraHu3anusi KJIeTKH.

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPAaMHUKPOJIEMEHTHI. Boaa u ee posib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHMM KIIETKH, TEIUIOPETYIISALUN.
MunepanbHbIe BelllecTBa KJIETKH, UX Ouosiorndyeckasi poisib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonornueckue noiaumepsl. benku. AMMHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekyinbl. [lepBuunas cTpykTypa Oeika, MenTuaHas
CBsi3b. BTopuuHnas, TpeTn4Has, 4yeTBepTUYHAs CTPYKTYpbl. JleHaryparus. CBoiicTBa OeNKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHkimum 6€IKOB.

VYraeBoasl. MoHOcaxapubl, JUcaxapuibl, OJIMTocaxapuibl M mojucaxapuabl. OOmuii
IUIaH CTPOeHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa yriieBoAoB. buonoruueckue QyHKunm
YIJIEBOJIOB.

Jlununel.  TwapodunbHO-TUapOodoOHBIE  cBoiicTBa.  Knaccudukauus — TuUnmaoB.
Tpurnunepuasl, Gochoaunubl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOMCTBa OWOJIOTHYECKUX MeMOpaH - TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JIHK u PHK. Crpoenue nHykinenHoBbIX KuciaoT. HykineoTuasl.
[Mpunmun kommuiementapaoctu. IlpaBuno Yapradda. Crpykrypa HHK - nBoiinas cnupaib.
Mecronaxoxaenue u ouonorndeckue Gyakmuu JJHK. Buast PHK. @yaknun PHK B kitertke.

Crpoenue monekynsl AT®. Makpoapruueckue cBs3u B Mojekyine AT®. buonornyeckue
byakuun AT®. BoccraHoBiieHHBIE TIEPEHOCUMKH, MX (yHKIMU B KieTke. CeKBEHHpPOBaHUE
JHK.



CrpykrypHast Ouoyiorus: OMOXMMHUYECKUE M OMOPU3NYECKUE HCCIEAOBAHUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKYIL.

[Tpaktuyeckas padora "OOHapyx)eHHE OETKOB C TOMOIIBIO KaYeCTBEHHBIX PEaKIui'.

[TpakTnueckass padorta "MccrnenoBaHue HYKICHMHOBBIX KHCIIOT, BBIJICICHHBIX U3 KIETOK
pa3IMyYHbIX OpPraHU3MOB".

MonayabHas equauna 1.5. Ctpoenne 1 yHKIMH KJIETKH.

Tumbl KJIETOK: 3yKapuoTH4yecKas M IMpokapuoThueckas. CTpyKTYpHO-(QYHKIMOHAIbHbIE
00pa3oBaHUs KIETKH.

CrpoeHue mpokKapuoOTHYECKOH KkieTku. Kierounas creHka OakTepuii ©  apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHO U aBTOTPO(PHON MPOKAPHOTUYECKUX KIETOK. MecTto u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE dyKapuoTUyecKoi kieTku. [InazmaTuueckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BELIECTB 4epes3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, oOnerdenHas nudQysus), aKTUBHBIN
(nepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). IlomynmpoHunaemocts MeMOpanbl. Pabora
HATPUN-KaJTMEBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (harounTo3. Jk30uuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMH KIETOYHOW CTEHKH PacTEHH, TPHOOB.

Huronna3zma. Llutozonb. Llutockener. JIBuxeHue nutomiasmbl. OpraHouabl KIETKH.
OnHOMEMOpaHHBIC OPraHOWIBI KICTKHU: dHAomIazMaTuaeckas cetb (DI1C), ammapar ['onbmkwy,
JU30COMBI, UX CTpoeHHe W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
Crpoenue rpanyiasipHoro petukyinyma. CuHTe3 pacTBOPUMBIX OeikoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['magkuii (arpaHyssipHbIi) SHAOIIa3MaTHYECKUi peTuKynyM. CekperopHas QyHKIUs
anmapara ['onpmku. TpaHcmopT BemecTB B KJIETKE. Bakyolin pacTUTENBHBIX KIIETOK.
Knerounsii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOM/IbI KJIETKU: MUTOXOHApPUH, miaacTuibl. CTpoeHue U QpyHKIHUH
MUTOXOHApHH 1 TacTul. [lepBuyuHbIe, BTOPUYHBIE U CIIOXKHBIE MIIACTH/IBI (POTOCHHTE3UPYIOLIUX
AYKApUOT. XJIOPOIUIACTBI, XPOMOILIACTBI, TEUKOIUIACTHI BBICIIMX PACTCHUH.

HememOpanHuble opranouzp! kieTku CTpoeHue U (yHKIHMHM HEMEMOpaHHBIX OpPraHOUIOB
kieTku. Pubocombl. MukpodunamenTsl. Mpblieunble kineTku. MukpotpyOouku. Kierounsrit
neHtp. CTpoeHHe M JBMKEHHE >KI'YTHMKOB M pecHHYeK. MHUKpPOTPYOOUKH LHUTOIMJIA3MBl.
[{enTpHoJIb.

Anpo. Ob6onouka sjipa, XpOMaTUH, KapuoIia3Ma, SIPHIMIKH, UX CTPOEHHE M (PYHKLUH.
SAnepHslil 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloNokKEeHHE XPOMOCOM B MHTEp(ha3HOM
anape. benkn xpomaTvHa - THCTOHBI.

Knerounsle  BimoueHus. CpaBHUTENbHAas ~ XapakTEpPUCTUKA  KJIETOK  JyKapuoT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOIA).

[TpakTnueckas pabota "M3ydyeHue cTpoeHus KJIETOK pa3Iu4HbIX OpraHu3MoB".

[TpakTuyeckas padora "V3ydyeHue cBOMCTB KIETOYHOM MeMOpaHb!'.

[TpakTuueckas pabora "HcciaemoBaHue Mia3Moin3a M JACTUIA3MOJIM3a B PACTUTEIBHBIX
KJieTkax".

[TpakTrueckas pabota "M3ydeHue qBUKEHHs IUTOIIA3Mbl B PAaCTUTENIbHBIX KIIeTKax'".

MopyabHast ennanna 1.6. O0MeH BelecTB M IpeBpalleHHe JHEPIUH B KJIeTKe.

AccuMWISIIIMS U TUCCUMUWIISALMSA - JIBE€ CTOPOHBI MeTaboin3ma. Tumbel 0OMEHa BELIECTB:
aBTOTpOGHBIH M  reTepoTpodHBIA. YyacTue Kuciopojga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe oOecrnieueHue kietku: mpespamieHne ATd B 0oOMEHHBIX Ipoleccax.
DepMeHTAaTUBHBIN XapakTep peakuuid KIECTOYHOTro Merabonmu3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa W MexaHusMm geictBus. Kodepmentsl. Otnuuns (HEepMEHTOB OT HEOPTraHUYECKHX
KaTain3aTtopoB.  benku-akTuBaToppl W OEIKU-MHTHOMTOPBL.  3aBUCHMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUI OT Pa3INIHBIX (haKTOPOB.

[lepBUYHBIN CUHTE3 OPraHMYECKUX BElIeCTB B KiieTke. PotocunTe3. CBeTOBast U TEMHOBas
da3pl.  [IpogyktuBHOCTH (oTOCHMHTE3a. BrnusHMe pasnmuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.



XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUHUIHMPYIOLIHE
OaxTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHBIE OaKTepHH. 3HAUEHHUE XEMOCHHTE3A.

AmnaspoOubie opranu3mbl. Buasl Opoxenus. [IpogykTsl OpoeHHsS M UX HCIIOJIIb30BaHHUE
YyelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl Kak OOBEKThl OMOTEXHOJIOTMHU U BO30YyIUTENU
Oone3Hel.

AdpobHBIE OpraHu3Mmbl. OTambl 3Hepreruiyeckoro oOmeHna. [loaroroBurTenbHBIA HTarl.
['muKonu3 - 6ECKUCIOPOAHOE PACIIETNICHHE TITIOKO3bI.

buonornyeckoe OKUCIEHHE, WM KJIETOYHOE JbIXaHue. Poiib MUTOXOHApUI B mpoleccax
Oouonornyeckoro okucieHus. Lluximyeckue peakumu. OxuciautenbHoe (GochopuimpoBaHHE.
[IpeumyimecTBa a’poOHOTO IMMyTH OOMEHA BEIIECTB Iiepea aHadpoOHBIM. D(P(PEKTHBHOCTH
HHEPTreTUYECKOro 0OMeHa.

[TpakTuueckas pabdora "M3yueHne KaTaJuTHYECKON aKTUBHOCTH (DEpPMEHTOB (Ha MpuUMepe
aMMJIa3bl WK KaTamasbl)".

[TpakTuueckast pabota "M3ydyeHue pepMEHTAaTUBHOTO pacUICIICHUsI TEPOKCUAA BOAOPOIA
B PAaCTUTEJIHLHBIX U )KUBOTHBIX KJIETKax".

[TpakTuueckas pabota "CpaBHeHUe poieccoB (POTOCHHTE3a U XeMOCHHTe3a".

[TpakTrueckas padora "CpaBHEHHE IPOLECCOB OPOKEHUS U JbIXaHUS "

Moayabnas equauna 1.7. Haciaeacreennasi uHGopManusi M peajau3anms ee B KJeTKe.

Peakuuu matpuyHoro cuHresa. [IpyHINI KOMIUUIEMEHTAPHOCTH B PEAKLMIX MaTPUYHOIO
cuHTe3a. Peanmsamms HacineAacTBeHHOM wWHQoOpManuu. ['@HeTHYeCKW KOJ, ero CBOMCTBA.
Tpanckpunuusa - marpuunblii cuaTe3 PHK. [IpuHIMNBI TpaHCKpUIIIMK: KOMIUIEMEHTapHOCTb,
AQHTUIIAPAJIETbHOCTh, ACUMMETPUYHOCTb.

Tpaucnsmus u ee dtanbl. Yuactue TpancnoptHeix PHK B OnocuHTese Oenka. YciaoBus
6uocunresa 6enka. Koguposanue amunokuciot. Ponb pubocom B 6MocuHTE3€E OEmKa.

Opranuzanys TreHoMa y TNPOKapHOT U JSyKapuoT. Perynsuus akTUBHOCTH T€HOB Yy
npokapuot. ['unoresa omnepona (P. XKaxob6, XK. Mano). Perynsuus oOMEHHBIX HPOLIECCOB B
kietke. Kierounslii romeocras.

Bupycsl - HekieTouHble (GOpPMBI )KU3HU M OOJMraTHble napasutbl. CTpoeHUe NPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeproQaros.

Bupycuble 3a0osieBaHMs uelnoBeKa, JKUBOTHBIX, pactenuil. CIIN/, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

[Tpaktuyeckas padora "CoznaHnue Mojenu Bupyca'.

MoayabHas equauna 1.8. Z/KuzHeHHbIH HUKJI KIeTKH.

Knerounslii nuki, ero mepuoabl M perymauusa. HMutepdaza um muro3. OcobGeHHOCTH
MpoIrieccoB, mpoTekaronux B uHTepdasze. [loaroroska kinetku k aeneHuto. [IpecmHTeTHYECKUIMA
(MTOCTMUTOTUYECKUI), CUHTETUYECKMA W TOCTCHUHTETHUYECKUH (IIPEMUTOTHYECKUN) MEePHOAbI
uHTEp(Pa3HI.

Marpuunelii  cunres JIHK - perumkanus.  Ilpunounsr  perumkanuun — JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEpBATUBHBIA  CHHTE3, aHTHUMApPAJUIENbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepbl u — Termomepasa.
XpOMOCOMHBII Ha0Op KJIETKH - KapuOTHUIl. JIMIJIOMJIHBIM M TaruiouAHbI HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenue xnetku - muto3. CTaauu MUTO3a W MPOUCXOMAAIIUE B HUX Mpouecchl. THIbl
muTo3a. Kaprnokunes n nurokunes. bruongorndeckoe 3HadeHHE MUTO3A.

Perymsimuss mutoTHMUeckoro unukia kieTtku. [Iporpammupyemasi kieToyHass rudenp -
arornTo3.

Knerounoe si1po, XxpoMocoMbl, QyHKIIMOHAIbHAS TEHOMUKA.

[lpaktuyeckas pabGora "M3yuyeHHe XpoOMOCOM Ha TOTOBBIX MHKpompemnaparax'.
[TpakTnueckas padora "HabmiomeHne mMuTo3a B KJIETKaX KOHYMKA KOpEIIKa JykKa (Ha TOTOBBIX
MUKpoIpenaparax)".

MonayabHas equauna 1.9. Ctpoenue n GyHKIUM OPraHU3MoOB.



Buonornueckoe  pasHooOpazue  opranu3moB.  OJHOKJIETOYHBIC,  KOJIOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS M KHU3HEACSITEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJICTOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcTsl. KojgoHuanbHbie
OpraHU3MBI.

B3auMocBA3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OPraHbl U CUCTEMBbI OPTraHOB.
Opranusm Kak enuHoe 1ejioe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHe: oOpa3oBarenbHas, MOKpPOBHA,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOEHUSs, (PYHKIUH M paCIONOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu KMBOTHBIX M  YEJNOBEKAa. THIbBl KUBOTHBIX TKAaHEW: SNHUTEIUaJIbHAS,
COEIMHUTENIbHASA, MblleuHas, HepBHasA. OCOOCHHOCTH CTPOEHUs, (PYHKUMHA M PaCHOJIOKEHUS
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OpPIraHOB.

Omnopa Tena opranu3smoB. Kapkac pacrenuii. CkeneTsl  OJHOKJIETOYHBIX U
MHOTOKJIETOUYHbIX KUBOTHBIX. HapyxHblll 1 BHyTpeHHUH ckeneT. CTpOoeHHEe U TUIIbl COETUHEHUS
KOCTEM.

JlBmkeHne opraHm3MoB. JIBWDKEHHWE OJHOKIIETOYHBIX OPTraHM3MOB: aMeOOuIHOE,
KITYTUKOBO€, pEeCHUYHOe. J[IBU)KEHHE MHOTOKJIETOYHBIX PpACTEHUN: TPONMM3MbI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX )KHUBOTHBIX U YeJIOBEKa: MbIleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

IIntanne oprann3mos. [loryonieHue BOABI, YIVIEKHUCIOrO ra3a U MHHEPAIbHBIX BEILECTB
pacreHusaMH. IIuTaHue >XUBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPHUKIETOYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbl MUIIEBApUTENBHOrO TpakTa. IlumeBapurenbHbie
xenessl. [InmeBapuTenpHas cucTeMa 4elloBexa.

Heixanue opranu3moB. Jlpixanue pacteHuil. [{pixanue sxuBoTHBIX. [uddy3us razoB uepes
NOBEpPXHOCTh KJeTkH. KokHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKaOepHoe M jeroyHoe
IpIxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHMOHHOE YCIIO)KHEHHE
CTPOEHMS JIETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHass cUCTEMa 4YeloBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI U MJIEKONUTAIOIMX. Perynsauus apixanus. /{pixaTenbHble 00beMBI.

Tpancnopt BemecTB y opraHusmoB. TpaHcmopTHble cuctemsl pacteHuil. Tpancnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHOCHass cucremMa u ee opraHbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE cOCynbl M KpoBb. Kpyru
KpOBOOOpaIeHHs.  OBOJIIOLIMOHHBIE  YCIOKHEHMSI  CTPOEHHS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiia u ee perymsius.

Beinenenne y opraHu3moB. BeineneHne y pacteHuil. BwlneneHue 'y JKMBOTHBIX.
CokparutensHble Bakyoiu. Opransl BblgeneHus. @unbTpanms, cekpenus H  obpaTHoe
BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPTaHOB BblAeNeHUsA. CBSA3b MOJOCTU Tela ¢ KPOBEHOCHOM
U BBIIACIUTENBHON cUCTEMaMM. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crtpoenue u ¢pyHkIoHupoBanue HeppoHa. OOpazoBaHHE MOYH Y UEIOBEKa.

3ammra y OpraHu3MoB. 3alluMTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3alIuTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa nacCcuBHOW U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amnTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M X IPOU3BOAHBIE. 3aIIUTa OPraHU3Ma
or Oone3neil. MMMmyHHas cuctema uenoBeka. KIETOUHBI M TyMOpPajdbHBIH HMMYHHTET.
BpoxxneHHbpld W TPHOOPETCHHBIM  CHeUPUUIECKUH UMMYHUTET. Teopusi KIOHAJIBHO-
cesiektuBHOro uMmMmynurera (I1. Opiux, @.M. bepner, C. Tonerasa). BocnanurenbHble 0OTBETHI
opranu3MoB. Posib Bp0oX/1I€HHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUH.

PasppaxumocTe M perymsiiMss 'y OpraHu3MoB. Pa3qpakumMocTb y OAHOKJIETOUHBIX
opranu3MoB. Takcucel. Pa3apa)kuMoCTh M peryisdius y pacTeHuil. POCTOBbIE BelllecTBa U HMX
3HA4YCHHUE.



HepBHas cucrema u peduiekTopHas peryisuus y KUBOTHBIX. HepBHas cuctema u ee
OTIeNbl. DBOJIOLMOHHOE YCJIOXXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y >XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pednexropuas ayra. bezycnoBuble u
YCIIOBHBIE PE(IIEKCHI.

['ymopanbHasi peryisiuss M SHAOKPUHHAs CHCTEMa JKMBOTHBIX M desoBeka. JKesesbl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpMOHBL. JleiicTBue ropMoHOB. B3auMocCBA3bp HEpBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runoduzapHas cucrema.

[TpakTrueckas padota "M3yuenue TkaHei pacTeHuit".

[TpakTuyeckas padora "M3ydyenue Tkanei ;KMBOTHBIX".

[TpakTuueckas padota "M3yueHnne opraHoB IIBETKOBOTO pacTeHHUs".

MopnyabHast ennanna 1.10. PasMHokeHHe U pa3BUTHE OPraHU3MOB.

@DopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrosoe (BKJIoYas BEreTaTUBHOE) U MoJ10Boe. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHA, (PparMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe pasmHoxenue. IlonoBble kneTku, wiM ramersl. Meio3. Craguun Menosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiueBoe paszButhe. ['ameroreHes y kMBOTHBIX. IlosoBble — kene3bl.
OO0pa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJOBBIX
KJIETOK.

OmionoTBOpeHne U 3MOPHUOHATIBHOE pa3BUTHE KMBOTHBIX. CHOCOOBI OIIOAOTBOPEHMS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WunuBuyanibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPUOIIOTHS - HAyKa O Pa3BUTHU
opranu3moB. Cranuu 3MOpHOreHe3a >KUBOTHBIX (Ha mpumepe Jsarymku). [IpoGienue. Tumbl
npobaenus. OcoOEHHOCTH APOOJIEHUST MIIEKOMUTAIONINX. 3apOIbILIEBbIC JIUCTKU (FacTPyJIsALus).
3aknaZKka OpPraHoB W TKaHEeW W3 3apoJBIINIEBBIX JIMCTKOB. B3anmHOe BiusHUE dacTei
pasBUBAlOIIErocs 3apofplimia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYECKMX B3aMMOJEHWCTBMM TIeHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButne xuBoTHBIX. I[locTomMOpuonaneHbii nepuon. Ilpsmoe u Hempsmoe
pasButHe. Pa3Butne ¢ Meramopdo3oM Yy O€CHNO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HENPSMOrO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tunsel pocta XMBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Cranun
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

PasmHoxenue u pasputue pacteHuid. ['ameroput u cnopodur. Meiio3 B KHU3HEHHOM
mukie pacreHuil. OOpaszoBaHue cmop B Imporecce MeiHos3a. [‘ameroreHes y pacTeHMil.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PEryJIsIUU OHTOT€HEe3a Y PACTEHUN U )KMBOTHBIX.

[Tpaktuyeckas pabota "M3ydyeHue CTpOEHHS TOJNOBBIX KJIETOK HA T'OTOBBIX
MUKpoIpenaparax".

[IpakTuyeckas pabora "BeIsgBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX".

[TpakTtuyeckas padora "CTtpoeHue opraHoB pa3MHOKEHHsI BHICIIUX PACTCHHUNA".

MopyabHas exuHuna 1.11. I'eneTuka - HayKa 0 HACJIEACTBEHHOCTH M M3MEHYHMBOCTH
OPraHu3MoB.

Hcropusi cTaHOBIIGHUSI W Pa3BUTHSl TEHETHKW Kak Hayku. PaGorter I'. Mengens, I'. ne
@®puza, T. Moprana. Ponp oTedyecTBEHHBIX Y4Y€HBIX B pa3BuTHHM TeHeTuku. PabGorer H.K.
Konbrosa, H.M. Basunosa, A.H. benozepckoro, I'.JI. Kapneuenko, I0.A. ®ununuenko, H.B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHYECKHE TOHATUS U CHMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIIICIIBHBIC
IEHbl, aJbTEPHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3WUIOTA,



TreTepOo3urora, 4ucrad JIMHUA, I‘I/I6pI/II[bI, T'CHOTHUII, (beHOTI/IH. OCHOBHEBIE MECTOAblI I'CHCTUKU:
rUOPUI0JIOTHUECKUH, IUTOIOIMYECKHH, MOJIEKYIISIPHO-T€HETUYECKU .

[Tpaktuyeckas padora "/Ipo3oduia kak 00bEKT TeHETHYECKUX MCCIIeIOBAaHUN" .

MonayabHas equauna 2.1. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.

Monorubpunnoe ckpemuBanue. I[lepBblii 3akoH MeHnzaens - 3aKoH eAMHOOOpasus
ruOpu10B nepBoro mnokosieHus. IIpaBmiio nomuHupoBaHus. Bropoil 3akoH MeHnens - 3aKkoH
pacieruieHus Ipyu3HaKkoB. LluTonoruuyeckne OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. [ unoresa
YHCTOTHI FaMeT.

AHanusupytouiee  ckpemuBaHue.  IIpoMexXyTouHBI  XxapakTep — HacjielOBaHUS.
Pacmienienue npu3HaKkoB IIPU HEIIOJIHOM JTIOMUHUPOBaHUU.
Jurubpunnoe ckpemmBanue. Tpetwit 3akoH MeHaens - 3aKOH HE3aBHCHMOTO

HacJIeI0BaHMsl TPU3HAKOB. [{UToI0rnyeckne 0OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CuennenHoe HacienoBaHue rnpusHakoB. Pabotsl T. Moprana. CrenyieHHOe Hacie10BaHue
I€HOB, HAapYIIECHNE CLEIUICHUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH.

['eneruka nosa. XpOMOCOMHBIN MEXaHU3M OIpEJEIeHUs 10Jla. AyTOCOMBI U IOJIOBbIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTepOoraMeTHbI moJ. ['eHeTHueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne npu3HaKoB, CLEIUIEHHBIX C IIOJIOM.

I'eHoTun kak 1nenocTHas cucreMa. Ilnedorponus - MHOXECTBEHHOE [JEHCTBHE TI€HA.
MHOXeCTBEHHBIN auienn3M. B3aumonaelcTBue HeaUIeNbHBIX TI'€HOB. KOMIIEMEHTapHOCTbH.
Onucras. [Tonmumepus.

I'eHeT4eCKUMM KOHTPOJb pPa3BUTHS DPACTCHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKXKe
(U3UOJOrMUECKUX MPOLIECCOB, IOBEAEHMS W KOTHUTUBHBIX (yHKuUuH. ['eHermueckue
MEXaHU3Mbl CHUMOMOreHe3a, MEXaHWU3Mbl B3aUMOJEHCTBUS "XO34MH - mapasuT’ U "XO35IMH -
MUKpoOHOM". ['eHeTHUecKre acleKThl KOHTPOJIS M U3MEHEHHs HacleICTBEHHON HH(pOopMaluy B
MTOKOJICHUSIX KJIETOK U OPraHU3MOB.

[TpakTuyeckas pabota "M3yueHue pe3ylbTaTOB MOHOTMOPUIHOIO CKpELUIMBaHUSA Y
JIpo30¢uiIs".

[Tpaktuyeckas pabora "M3ydeHue pe3ysnbTaTOB JUTHOPUIHOIO CKpELIUBAHHUS Y
JIpo30¢uiIs".

MopnyabHasi exuHuIA 2.2. 3aKOHOMEPHOCTH H3MEHYMBOCTH.

B3aumoneiictBue reHotuna u cpenbl npu ¢opmupoBaHuu (enotuna. M3MeHUMBOCTH
npusHakoB. KadecTBeHHble M KOJMYECTBEHHBIE NPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoaudukannonHas u3MeHUYUBOCTb. Posib cpenbl B (OpMHPOBAHUM MOAW(DUKALIMOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbIl psii U BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON HU3MEHYHBOCTH.

I'eHoTHnIMueckass W3MEHYMBOCTb. (CBOMCTBA TIE€HOTUIIMYECKOM W3MEHYMBOCTH. Buasl
TeHOTHINYECKON H3MEHUYMBOCTH: KOMOMHATUBHAS, MyTaI[HOHHAs!.

KoMmOunaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM MPOIECC - OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW N3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HooOpa3us
B [IpeZieJIax OJTHOTO BH/IA.

MyTtannoHHass W3MEHUMBOCTb. BuIbl MyTanui: TIe€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrHoHTaHHBIE W WHAYUUMPOBAHHbIE MYyTallMM. SInepHBIE M IUTOILIA3MaTHYECKHUE MYTalUU.
ComaTtnueckue M 1oJoBble MyTauuu. lIprumHBI BO3HUKHOBEHHUs MyTauuid. MyTareHbl U HX
BIIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO MpOLEecca. 3aKOH INOMOJOTHYECKHX
psnoB B HacneacTBeHHoW w3meHunBoctd (H.M. BaBwioB). BHesnepHas HW3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

[lpaktuyeckas  paGora  "HccienoBaHume — 3aKOHOMEpHOCTEH — MOAM(UKALMOHHOM
M3MEHUYUBOCTH. [TocTpoeHne BapUaIllmOHHOTO psijia U BapHallMOHHON KpUBO1".

[Tpaktuyeckas padora "Myraruu y qpo30¢uis! (Ha TOTOBBIX MUKpoIpenapaTax)".

MoayabHas eqnuauna 2.3. 'eHeTHKA YeJioBeKa.



Kapuotun uenoseka. MexayHapoaHas mporpamma HCCIEIOBaHUS TI'€HOMa YeJIOBEKa.
MeToapl U3ydeHusi T€HETUKU YeIOBEKa: MeHealoTnYecKuil, OJIM3HEIOBbIHM, IIUTOreHEeTUYECKUH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIsApHO-reHeTuUecKuid. COBpPEMEHHOE OIpEJEeIeHNE
TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momolbto [TIP-
ananu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3Hn ¢ HaciaeACTBEHHON MPEApacloNOKEHHOCThIO. 3HAUEHHWE MEIMIIMHCKOM TE€HETUKH B
OPEJOTBPALICHUN M JICUCHUH TeHETUYECKUX 3a00JIeBaHMN 4YeJoBeKa. MeTuKOreHeTHYecKoe
KOHCyJbTHUpoBaHue. CTBoJIOBbIC KIIEeTKHU. [loHsATHE "reHeTndyeckoro rpysa’. DTH4ecKue acleKThl
UCCIICIOBAaHMI B O0JIACTH PEaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (pakTOphpl MOBBIIICHHONW UYYBCTBUTEIBHOCTH 4YeJIOBEKa K (U3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karouleil cpenpl. I'eHeTmueckas IpenpacrnoioXkeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

[TpakTuueckas pabora "CocTaBieHue U aHAJIU3 POJIOCIOBHOM".

MopayabHas eqxuauna 2.4. CesleKiusi OpraHu3MoB.

Jomectukanus u cenekuus. 3apokKJIeHuEe celeKkuuu U jaomectukanuu. Yuenue H.U.
Bapunosa o LleHTpax mpoucxXoIeHUsI 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JaHUM COPTOB pacTeHUW U 1opoa KUBOTHbIX. CopT, mopoda, IWTaMM. 3aKOH
TOMOJIOTUYECKHUX PsIIOB B HaclieAcTBeHHOW m3MmeHunBoctu H.M. BaBunoBa, ero 3nauenue nis
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiroHHOM paboThl. IcKycCTBEHHBIM 0TOOp: MacCOBBIN U MHAMBHUAYAIbHBIH.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHne MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIH MyTareHe3 KaK METOJ CEJeKIIMOHHOW paboThl. PanuanuoHHBIN H
XUMHUYECKMM MyTareHe3 Kak MCTOYHMK MyTallMid y KyJbTypHbIX (OpPM OpraHu3MOB.
Hcnonb30oBaHWE TE€HOMHOTO pENaKTUPOBAaHUS M MeToJoB pexkoMOuHaHTHBIX JHK mms
MOJIyYEHUSI UCXOAHOT0 MaTepuaa Jyisl CeleKIUu.

[Tonydenne monumiaounoB. BuyTpuBuaoBas rubpuamsanus. bnmskopoicTBeHHOe
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Wiu ayTOpuauHr. ['etepo3uc u
ero mnpuuuHbl. lMcnosnb3oBaHue rereposuca B cenekuuu. OtTnaneHHas TUOpUIU3AIMSL.
[Ipeononenune Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CEJEKLUMU pPACTEHUH U
KUBOTHBIX.

CoxpaHeHHe U H3y4yeHUE T€HETHMUYECKHUX PECYpPCOB KYIbTYPHBIX PACTEHUN M UX JUKUX
poauueit Uit Co3/1aHusl HOBBIX COPTOB U THOPU/IOB CENIbCKOXO03HCTBEHHBIX KYIBTYD.

[TpakTnueckass paborta "M3ydueHue cOpPTOB KYJIBTYPHBIX PACTEHMH M TOPOJ JIOMAIIHUX
JKUBOTHBIX".

[TpakTnueckas pabota "M3ydyeHre METOI0B CEJIEKIIMH pacTeHU".

[Tpaktuyeckas pabdora "[IpuBuBKa pacreHui".

Okckypeusi "OCHOBHBIE METOJBI U JOCTHKEHHS CEJEKIMH PAaCTeHMH U JKUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, B J1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIeHTpa)".

MopayabHasi exuHunA 2.5. BUOTeXHO010rUsl M CHHTETH4YeCKas OMO0J10TUsl.

OOBeKThl, HUCHOJb3yeMble B OHOTEXHOJOTHH, - KIETOYHbIE M TKaHEBbIE KYIbTYpBHI,
MHUKPOOPIaHU3MBl, HUX XapaKTepUCTHKA. TpaauioHHass OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonoruuyeckuii cuute3. OObeKThI
MHUKPOOHOIOTHYECKUX TexHOMoruil. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3maHve  TEXHOJIOTMM W MHCTPYMEHTOB  IICJICHANPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAILUX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHE MTYTH.

Knerounas unxkeHepus. Meroapl KyiabTypbl KJIETOK U TKaHEW pacTEHUN U JKUBOTHBIX.
Kpuobanku. Comaruueckas ruOpuam3anis W COMATHYECKUN 3MOpuoreHe3. lcmosb3oBaHue



raljiOuJI0B B CeleKUMM pacTeHud. VCKycCTBEHHOE OIUIOAOTBOpeHHE. PexkoHCTpyKius
AULIEKJIETOK ¥ KJIOHUPOBAaHUE KUBOTHBIX. MeTo TpaHCIIaHTAUU SAEP KIETOK.

XpOMOCOMHas U TeHHasi UHKEHEepUsl. VICKyCCTBEHHBIM CUHTE3 I'€Ha U KOHCTPYMPOBAaHUE
pexkoMmOuHanTHbIX JIHK. JlocTmKeHUST M NEPCHEKTHBBI XPOMOCOMHON M TEHHOW HH)KCHEPUH.
OKOJIOTUYECKUE U ITUUECKHE ITPOOIIEMbI T€HHOM HHKEHEPUU.

Menununckue ouotexnosnoruu. Iloctrenomuas mudposas meauimaa. [11[P-nquarnocruka.
MeTaboI0MHBIN aHaTTN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Mcmonp3oBaHWE CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OWoWHXEeHEepUs JUisl pa3paboTKu  (QYHIAMEHTAIbHBIX OCHOB MEIUIIMHCKAX TEXHOJIOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TPEeXMEpPHOro OWONMPUHTUHTA U
ckaddonaunra 15 penieHus 3a/1a4 NePCOHATU3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BakKIMH C LENbI0 OOecredeHHs] KOMOMHHUPOBAHHOW 3alIUTHI OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYISIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

[TpakTuyeckas padora "U3ydyeHne 0ObeKTOB OMOTEXHOIOTHH .

[TpakTuueckas pabota "[lonydeHre MOTOUHOKUCIBIX MPOTYKTOB".

Okckypeust "buoTexHonorus - BaxHeHas Mpou3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO)".

MoayabHas equHuIA 2.6. 3apokaeHue W pa3BUTHE IBOJIONMOHHBIX MpeACTABIEHHI
B OMOJIOTHH.

OpomtonuonHas Teopus Y. lapBuHa. [Ipeanocsliku BO3HUKHOBEHUS AapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapuHa.

JBuwxymue cwibl 3Boirounud BuaoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTD
pPasMHOXKEHHs OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunternyeckoi Teopun 3soonuu (CTD). HeltpanbHast Teopust SBOIIOLMH.
CoBpemeHHas IBOJIIOIIMOHHAs OHoNorus. 3HaUYe€HUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

MopnyabHas enuanua 2.7. MUKpPO3BOJIIOLNS U ee pe3yJbTaThbl.

[Tomymsiuust Kak »yieMEHTapHas eauHuua SBOMIOLMH. COBpPEMEHHBIE METOJABI OLICHKHU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisuil. I3MeHenne reHooH/1a NOMyIIsIMM KaK
DIIEMEHTAapHOE DBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro pasHosecusa Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (AaKTOpbl (ABMXKYIIME CUJIBI) HBOJIONMHM. MYyTalMOHHBIM Mpolecc.
Komb6unarunass uzmeHunBocTh. Jlpeiid reHOB - ciydyaiiHble HEHAIpaBJICHHbIE H3MEHEHUs
yacToT amieneil B momyssauusx. O¢dext ocHoBarensd. Murpauuu. M3omsamms momynsuuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrectBenHbIif oTOOp - HampaBisooumii ¢aktop 3Boironud. PopMbl €CTECTBEHHOTO
oTtOopa: JIBWXKYLIUH, CTaOWIM3UPYIOUINH, pa3peiBatommii (au3pyntuBHbIN). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMAIILHOTO ITOBEICHMS JKUBOTHBIX.

[TprcnocoO0IeHHOCT OpPraHM3MOB KakK pe3yabTaT MHMKPOIBOJIOLMUA. BO3HHKHOBEHUE
npucnocoO1eHuit y opranu3zmMoB. Apomopdo3ssl u unuoaganrtanuu. Ilpumepsr npucnocobaeHuit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TOBEICHUECKUE.
OTHOCHUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3yabTaT MHKPOIBOJIOLHU.
W3onmsanust - ximoueBod ¢akrtop BupooOpazoBanus. I[lyth u cmocoObsl BHI00Opa3oBaHUs:
ajutonatpuieckoe (reorpaduueckoe), cUMmarpuyeckoe (IKOJOTHYECKOe), "'MTHOBEHHOE"
(monurutonn3anus, rudpuau3anys). JIMTeabHOCTh HBOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOPMUPOBAHKS OMOJIOTHYECKOTO pa3HOOOpasus.

Ponp  »BomionmMoHHOW OMoONOrMM B pa3pabOTKE HAyYHBIX METOJOB COXpPaHEHHS
O6unopa3zHooOpazusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3MbI
(dbopMUPOBAaHUS YCTOMYMBOCTH K aHTHOUOTHKAM U CIIOCOOBI OOPLOBI C HEM.



[IpakTryeckas padora "BrlsiBiIeHHne U3MEHYMBOCTH Y 0CO0€i 01HOTO BUA".

[Tpaktnyeckas pabora "[IpucrnocobieHuss OpraHU3MOB M HUX  OTHOCHTEJbHAA
1[eJI€CO00Pa3HOCTh".

[TpakTueckas padota "CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO".

MopnyabHas enuanna 2.8. MakpoasBosonus 4 ee pe3y/abTaThl.

Metoapl u3yueHus MakpodBoonuu. IlaseonTronornueckne METOAbI U3Y4EHHS 3BOJIOLUH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpapuueckne Meroasl wu3ydyeHus sBoiarouuu. CpaBHeHHe Quioppl U (ayHbl
MaTEepPHKOB U OCTpOBOB. buoreorpaduyeckue odnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPAaBHUTEIBbHO-MOP(HOJOTHUECKUE METOJbl U3YYEHMs IBOJIIOLUH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
I"'omostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIle OpraHbl U aTaBU3Mbl. MoneKyIsspHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTH4YEeCKHME METOJAbl M3YyYEHHUS  HBOJIOLHUU.
["'omonoruynsie reHsl. COBpeMEHHbIE METObI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTAaIlM1 U IBOJIIOLIMSI TEHOMOB.

OO011re 3aKOHOMEPHOCTH (TIpaBuiia) 3BOIOLMH. HeoOpaTUMOCTh 3BOMIOLUU. AJaNTUBHAS
paauauus. HepaBHOMEpPHOCTH TEMIIOB IBOJIIOLIMH.

MoayabHas equauna 2.9. [Ipoucxoxaenue U pa3BuTHe sKM3HU Ha 3emiie.

Hayunble rumoTre3bl MPOUCXOXKIAEHUSI KU3HM Ha 3emie. AOHOreHe3 M NaHCIEpMUS.
JloHay4Hble TpEeACTaBICHUS O 3apOXKJIEHUM JKU3HU (KpealnoHHM3M). I'mmoreza MOCTOSIHHOTO
camMo3apOo>KJIeHUs )KU3HU U ee onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TpoucxosxaeHune >Ku3Hu U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpranudeckou 3Bostonuu. [1nanerapHas (reosiornyeckas) 3BOIIOLUS.
XuMHUecKasi 3BOJIONMS. AOHOT€HHBIM CHHTE3 OPraHMYECKUX BELIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumnepa u I'. Opu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoanepBaTHast
runote3a A.M. Onapuna, runore3a nepsuyHoro 0ynboHa J{. XomnjaeliHa, reHeTHYecKasi TUIIoTe3a
I'. Memnepa. Puboszumsr (T. Yek) u rumoresa "mupa PHK" V. I'mnGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Uctopuss 3emnu u MeToapl ee wu3yueHus. VIckomaemble OpraHMYECKHE OCTATKH.
['eoxpononorust u ee Meroasl. OTHOcUTENnbHass M aOCOJIOTHAsE  I€OXPOHOJOTHA.
['eoxpoHoOrMUecKas Kaja: 30Hbl, 3Pbl, IEPUOJIbL, FTTOXH.

HauvanpHele sTansl opraHnueckoi 3Bosronuu. IlosBieHue W dBOMIONUS MEPBBIX KIETOK.
Opomronuss Merabonu3zMa. Bo3HukHOBeHHEe MepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3eme cooduiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOHMOTeHe3). DBOIIOIHUOHHOE MPOUCXOXKICHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIONUM BbICHIMX pacTeHUd. OCHOBHbIE apoMoOp(o3bl PACTEHUH.
Boeixon pactenmii Ha cymy. [losBieHHEe CHOpPOBBIX pacTeHMH M 3aBOEBAHME MMM CYIILH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHUIA.

OCHOBHBIE 3Tallbl HBOJIOLUM >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(HO3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB - MOSIBIEHHE COBpEMEHHBIX THMOB. [lepBrie Xxopa0BBIE
*KHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIOIUS MO3BOHOUHBIX. [Iporcxoxnenne ampuduii U penTHIHii.
[Ipoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KiItoueBoro apomopdosa. OcBoeHuUe
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3eMJie 1O 3paM U MEPHOJIaM: apXxei, TPOTepO30ii, Maaeo30M, ME30301,
KaifHo30M. OOmias XapakTepUCTHKa KIMMaTa W TeOoJIOTMYecKHx ImporeccoB. [losBienue u
pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJIe0Opa30BaHHE: €ro YCJIOBUS U BIMSHUE Ha Ta30BbIH
cocTtaB aTMoc(hepsl.



MaccoBble BBIMMpaHUSl - JKOJOTMYECKHE KpU3MChl mpouuioro. IlpuunHbel U cnenctBus
MacCOBBbIX BbIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opraHudeckoro mupa. [IpuHImnsl kiaccupukalnud OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

BupryanpHas naGopatopnas pabora "MoaenupoBanue omnbiToB Muiepa-lOpu 1o
U3YyYEHHIO a0MOT€HHOTO CHHTE3a OPraHUYECKUX COSIMHEHHI B IEpBUYHOM aTMochepe".

[IpakTnueckass pabora "M3ydeHne U OmNHMCAaHWE HCKOMAEMBIX OCTATKOB JAPEBHUX
OpraHu3MoB".

[TpakTruueckas padora "M3yueHne oCOOCHHOCTEH CTPOCHUS paCTEHUN Pa3HbBIX OTACIIOB".

[Tpaktuyeckas padora "V3ydeHue 0COOEHHOCTEN CTPOEHUS MO3BOHOYHBIX )KUBOTHBIX".

MonyabHas eqnununa 2.10. IlpoucxoxkiaeHue yejioBeKka - aHTPONOreHes.

Pa3nensl u 3agaun aHTpOnogoruu. Meroibl aHTPOIIOIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKACHUM YeIOBEKa. Penuruo3Hele BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO  4yenmoBeKa € KMBOTHBIMHM. (CHCTEMaTHYeCKO€ IMOJIOKEHHUE  YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosioruyeckue, (HU3N0JIOro-0MOXUMHUYECKHe, IMoBeAeHueckne. OTIHuYus YelnoBeKa OT
KUBOTHBIX. [IpAMOXOXK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra ¥ BTOPOM CUTHAIbHOU CUCTEMBI.

HBwxymme  cuibl  (akTopel)  aHTPOIOreHe3a:  OMOJIIOTMYECKHE,  COIMAJIbHEIE.
CootHorieHre OMOJOTHYECKUX U COLUATBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaIuu aHTponoreHesa. Panuue yenoBekooOpasHble 00€3bsiHbI (IPOKOHCYIIBI) U
paHHUE TOHTUABI - OOILIME MPEIKU YeOBEeKOOOpa3HbIX 00€3bsH M Jojei. ABCTPAJIONUTEKU -
JIBYHOTHE TpEeIKH Jiroae. UenoBek ymenslil, NEpBbIE M3TOTOBJIECHUS OpYyAUN Tpyna. Uenosek
MPSIMOXOJISAIINI U TEpBBIA BBIXOJ NtoJei 3a mpenenbl Adgpuxu. UenoBek reinenbOeprekuii -
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KaK BHJ JIOJEH XOJOIHOro KiIMMara. YenoBeKk pa3yMHbI COBPEMEHHOTO THIIA, AEHHUCOBCKHN
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuKa.

OBOJIIOLIMS COBPEMEHHOI0 uenoBeka. EcTecTBeHHBI OTOOp B MOMYNALMAX YETIOBEKA.
MyrtaunonHsli ponecc U nonumopdusm. [lonynasuuoHHble BOJIHBI, Apeiid TeHOB, MUTpalUs U
"3 pexT ocHOBaTeNsA" B MOMYJISALUAX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue pacwl. Ilonsarue o pace. bonbuine packl: eBpomneougHas (eBpaszuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOWIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
NyTH paccelieHuss 4YeloBeKa Mo IulaHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOOIEHHOCTh  4YeloBeKa K  Pa3HbIM  YCIOBHUSM
OKpyXaroliel cpeabl. BiausHue reorpadguueckoi cpenbl U Jpeiida reHoB Ha MOpP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciurimHapaple  MeToAbl B (u3nWdecKod  (OMOJIOTMYECKO) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M MAJCOAHTPOIIOJIOTHSI  YEJIOBEUECKUX  MOMYJIALHUM.
buocouuansHple  WccrnedoBaHHMA ~— OPUPONABI  YeloBeka.  VccrmegoBaHue — KOJBOJIOLUHU
OMOJIOTHYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

[TpakTuueckas pabora "N3yueHne ocCOOEHHOCTEN CTPOEHUS CKEIeTa YeIOBEKa, CBI3aHHBIX
C IPSIMOXOXKACHUEM" .

[TpakTrueckas pabota "M3ydeHne S5K0I0rHUecKUX aanTauil yegoBeka'.

MopnyabHas equanna 2.11. Jkonorus - Hayka 0 B3aHMOOTHOLICHUSIX OPTaHU3MOB M
HAJOPTraHU3MEHHbIX CUCTEM C OKpY Kalollei cpeaoii.

3apoxaeHue M pa3BUTHE dSKojoruu B Tpymax A. I'ymGombnara, K.@. Pymse, H.A.
Cesepuona, J. I'ekkensa, A. Tencnu, B.H. CykaueBa. Pazgensl u 3amaum skosioruu. CBsi3b
9KOJIOTUHU C IPYTUMHU HayKaMH.



Mertoap! skosnorud. IloneBbie HaOMOACHUS. DKCIEPUMEHTHl B 3KOJOTHU: MPUPOIHBIE U
naGopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHI OKpYXarolled Cpeabl: JIOKAIbHBIMH,
PETHOHAIBHBIN U TI00ATBHBIH.

3HayeHHe SKOJOIMYECKHX 3HAHUM Ul 4eJoBeKa. DKOJIOTMYECKOe MUPOBO33pPEHHME Kak
OCHOBAa CBA3€H 4eJIOBEUeCTBA C MNpuUponod. POpMHUpPOBAHHE DKOJOTUYECKOW KYJIbTYypbl M
9KOJIOTUYECKOM IPaMOTHOCTH HACEJIECHUS.

[Tpaktuyeckas padora "V3ydeHue METOI0B SKOJIOTUIECKUX UCCIIEIOBAaHUH".

MonayabHas equauna 2.12. Opranu3mMsbl U cpea oOUTaHMSsI.

Okonornyeckne  (GakTopbl M 3aKOHOMEpHOCTH WX jedcTtBus. Kiaccuduxanms
9KOJIOTUYECKHUX  (hakTopoB:  aOuoTHyeckue, OHOTHYECKUE, aHTpornoreHHsle.  OOmue
3aKOHOMEPHOCTH JIeMCTBUS 3KoJIornueckux ¢pakropos. [Ipasuno munumyma (K. npenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOWOHTHBIC OPTAaHU3MBI.

Abuotnueckue (axkropbl. CBET Kak IKOJOTHUECKUH (akTop. JleldcTBHEe pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUH U JKUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojib cBeTa. @oToneproiusm.

Temmneparypa kak skojorudeckuil (axrop. [leiicTBue TemmepaTrypbl Ha OpPIraHU3MBI.
[ToiKunoTEepMHBIE U TOMOHOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxxHocTs kak skosormdeckuil Qaxrop. IIpucrnocobnrenuss pacTeHUH K MOJIEPKAHUIO
BojHOTO Oananca. Kiaccupukanms pacTeHHid 1O OTHONICHHIO K Boje. [IpucmocobieHust
KUBOTHBIX K H3MEHEHUIO BOAHOI'O PEXHUMA.

Cpenpl oOWTaHHMS OpPraHMW3MOB: BOJHAs, HA3E€MHO-BO3JYIIHAs, IMOYBEHHAs, TITyOMHHAS
HOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIAX.

buonornueckue purMmbl. BHenHue u BHyTpeHHUE pUTMbl. CyTOUHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HHU.

XKuznenusie Gopmbl opranuzMoB. [loHsTHE 0 >ku3HeHHOU (opme. JKusHeHHbIe (POpMBI
pacTeHMii: JepeBbs, KYCTapHHUKH, KYCTapHUUYKH, MHOTOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
KuzneHusle (GOpPMBI KUBOTHBIX: THUAPOOHOHTBI, TE€OOMOHTBI, a’3pOOHOHTBL. (OCcOOEHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnyeckne  Qaxroppl. Buuel OMoTHYECKMX  B3aMMOJIEHCTBHMH:  KOHKYpPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajin3M, KOMMEHCAIU3M
(KBapTUpPAaHTCTBO,  HaxJeOHHM4ecTBO). Herpoduueckne  B3auMonmeHcTBUS — (TONMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJCHCTBUN Jisi CYIECTBOBAHMS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

[TpakTiueckas pabota "BolsiBneHre npucnocodieHnit OpraHu3MoB K BIMSHUIO cBeTa'.

[lpaktuyeckas pabGota "BblsiBieHHe NPUCHOCOONEHUN OPraHU3MOB K  BIHSHHIO
TeMIlepaTypsl'.

[IpakTuyeckas pabora "AHaTOMHUECKHE OCOOCHHOCTH pPACTEHHH U3 Ppa3HbIX MeCT
oOurtanus".

MoayabHas equHuna 2.13. JK010rusi BUA0OB M NOMYJISIIHIA.

DKOJIOTUYECKHE XapaKTepUCTHKU monyisuuu. [lomynsnus kak Ouosiornyeckas cucreMa.
Posb HeomHOpOAHOCTH Ccpenbl, (GU3NYECKUX OapbepoB M OCOOCHHOCTEH OMOJIOTMM BHUIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI MoMynsauuid. OCHOBHbIE MTOKA3aTeNN MOMYJISIINN:
YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHasi M IOJIOBas CTPYKTYpa, POKIAEMOCTb, IMPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHs.

Okonoruyeckass CTpykrypa nomyiasiud. OleHKa YHCIeHHOCTH mnomyisanuu. /[uHamuka
HOMYJISIUY U ee perysiuus. buotnueckuil noreHuman nonyasuuu. MoenupoBaHue AMHaAMUKU
nonynsuu. KpuBble pocTa uncieHHOCTH mnomyisiuud. KpuBble BbDKMBaHMA. Perymsmms
YUCICHHOCTH MOMYJSIUMHA: posib (aKTOPOB, 3aBHCAIIMX M HE 3aBUCALIMX OT IJIOTHOCTH.
OKojorudeckue crpareruu Buaos (r- u K-crparerun).



[Tonsitne 00 dKoymorMyeckoi HuUme Buma. Mectooburanue. MHOTOMepHas MOJENb
skosornueckor Humm JI.M. XarumHcona. Pazmepsl skonormyeckoit HumM. IloreHunanbHas u
pean30BaHHas HULLIH.

Bun xak cucrema mnomymisnuil. Apeaibl BUIOB. BuAbl M WX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUS M MHIpalMii >KUBOTHBIX. bHOJIOTMYECKHWE HWHBA3HH
qyKEPOJHBIX BUJIOB.

[Tpaktrueckas padota "[IpucrnocobneHus ceMsH pacTeHUN K pacceIeHuIo".

MoayabHas equHuna 2.14 Ixko/10rus cood1ecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOurectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3Mami B
OuoLeHo3e.

DxocucTtema Kak otkpbitas cucrema (A.Jl. Tencnn). @yHKIIMOHANBHBIE OJIOKH OpraHU3MOB
B DKOCHCTEME: MPOAYICHTHI, KOHCYMEHTHI, pelyleHThl. Tpoduueckne ypoBHH. Tpodudeckue
nenu M cetu. Ad6morndeckue O1oku dxocucteM. [louBbl U ikl B 3kocucTeMax. KpyroBopot
BELIECTB U [TOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeIN YKOCUCTeMbl. bromacca u nmpoaykius. DKOIOTHYECKUE MUPaMHUIbI
yucesl, OnomMacchl U SHEPTUU.

HanpaBneHnHbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB - cyKieccud. [lepBudHbIe U BTOPUYHbBIE
CYKIIECCMM W MX HpUYUHBL. AHTpONOIeHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
coobmiectBo. bruopasHooOpazue M MOIHOTa KPYrOBOPOTa BELIECTB - OCHOBA YCTOWYMBOCTHU
COO0O0I1IECTB.

[TpupoaHbIE SKOCUCTEMBI.

AHTpPOIIOTEHHBIE  3KOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Paznmnuus wmexny
AQHTPOIIOTEHHBIMHU U MIPUPOAHBIMH IKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. ['oponckas ¢iopa u ¢ayHa.
CunaHTponu3aiusi ropoJckoil ¢ayHbel. buonormueckoe U XO3MHCTBEHHOE 3Ha4YeHUE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (POPMUPOBAHUS  OCHOBHBIX  B3aMMOJEHCTBMIA  OpraHM3MOB B
sKocucTeMax. [lepeHoc sHeprun M BEUIECTB MEXIY CMEKHBIMU SKOCHCTEMaMH. Y CTOHYMBOCTh
OpraHM3MOB, MOMYJISILUHA M DKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX M aHTPOIOTE€HHBIX
BO3JICHCTBUM.

MeToa0510THsI MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX DKOCUCTEM.

[TpakTrueckas pabota "M3ydyenue u onrcanue ypo0oIKOCUCTEMBI".

[Tpaktuyeckas pabora "V3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX UICHHUCTOHOTHX B
Pa3HBIX JKOCUCTEMAX "

OKckypeust "DKCKypcuss B TUIHMYHBIA OHOreoreHo3 (B 1yOpaBy, Oepe3HSK, €lIbHUK, Ha
CyXOJOJBHBIN WM MOWMEHHBIN YT, 03ep0o, 60710T0)".

OKckypeus "DKCKYpCHsl B arpodKocHcTeMy (Ha MOJie UM B TEIUIMYHOE XO035HCTBO)".

Monyabnas eqununa 2.15. buocdepa - riodanbHasi Jkocucrema.

Buocdepa - obmernanerapHas o6osouka 3eMiH, TJle CYIIECTBYET WJIHM CYLIECTBOBAJaA
XKU3Hb. PazBuTHe mpeacrasiennii o buochepe B Tpyaax J. 3rocca. Yuenue B.M. Bepnaackoro o
6uocdepe. O6snactu 6nocdeps! u ee cocran. JKuBoe BeniecTBo Onocheps! 1 ero GyHKIUH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH OMochepsl Kak TI00ATbHON
skocucTeMbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemiects U
OroreoXMMHYECKHe HUKIIBI (Yriiepo/ia, a3ota). PUTMHUUHOCTS ABIIeHUH B Orocdepe.

3onaneHOCTh OUOChepsl. [lonsaTre o 6uome. OCHOBHBIE OMOMBI CYIIH: TYH/pa, XBOWHBIE
jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpBsi. Kiumar, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUMS KHUBBIX CHCTEM, OIIEHKAa WX PECYpPCHOrO TMOTEHIHala M
O6rochepHbIX PYHKITUI.

MoayabHas equauna 2.16. YesioBek U OKpy:Kaoumas cpeaa.



DKONOTUYECKHEe KPHU3UChl W WX TNpPUYHHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHuE BO3AYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinmMara.

AHTpPONOreHHOE  BO3JICHCTBME HAa PACTUTEIBHBIA M KMBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl NMpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie npuposubie Tepputopun (OOIIT). boranndyeckue caapl ¥ 300JI0THYSCKHC
MapKH.

OcHOBHBIE MPUHIMIIBI YCTOMYMBOTO Pa3BUTHsI YeJIOBEUECTBA U MPHUPOAbI. PanmonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hnca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3BuTHe METO/I0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOT'CHHBIX MTPOLIECCOB.



3.3. JlekunMOHHBIN KypC

CojaeprkaHue JIEKIHOHHOI0 Kypca (ceMHMHApOB)

Tabmuua 4

Ne mopynst u

Ne MOAYJIbHOM
n/n | eIMHUIBI Y4eOHOT 0o
npeaMera

Ne u Tema Jeknun (ceMmuHapa)

Bm[1

KOHTPOJIbHOTO
MeponpusTHs

Koa-Bo
JacoB

1. | Moayas 1.

MonysbHast
equHuna 1.1.
buosorus kak
HayKa.

Jlekuus 1 CoBpeMenHas
OMOJI0THS - KOMIUIEKCHAs HayKa.
Kpatkas ucropus pazBuTHus
Oouonoruu. buonornyeckue
HAyKH U U3y4aemble UMU
1po0OsieMbl. @yH1TaMEHTaJIbHBIE,
MIPUKJIATHBIC U IIOUCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B
OHOJIOTHH.

KOHTPOJIbHASI
pabora

MonyabHast
exnnuna 1.2.
JKuBble CHCTEMBI H
UX HU3y4YeHHue.

Jlexuust 2 JKuBble cUCTEMBI Kak
peIMeT U3yueHUs: OMOIOTHH.
CBoOIiCTBa )KUBBIX CUCTEM:
SIMHCTBO XMMHYECKOI'O COCTaBa,
JIUCKPETHOCTD U LIEJIOCTHOCTb,
CJI0’KHOCTB U YIOPSAOYEHHOCTh
CTPYKTYPBI, OTKPHITOCTb,
caMOOpraHu3alus,
CaMOBOCIIPOHM3BEICHUE,
pa3ipaXXuMOCTh, U3MEHYUBOCTD,
POCT M pa3BUTHE.

Jlexuus 3 M3y4yeHue )KuBbIX
cucteM. MeTobl
OMOJIOTNYECKOI HayKH.
Hab6nronenue, namepenue,
AKCIEPUMEHT, CUCTEMATHU3ALINS,
MertaaHanus. [lonsarue o
3aBUCUMOM U HE3aBUCUMOU
nepemeHHoi. [imannpoBanue
skcriepuMenTa. [locranoBka u
nposepka runore3. Hynesas
runote3a. [Tonsarue BeIOOpKH U
ee I0CTOBepHOCTh. Pazbpoc B
OMOJIOTUYECKUX JTAHHBIX.
O1eHKa 10CTOBEPHOCTH
MIOJIyYEHHBIX PE3YyJIbTATOB.
[IpynunHbl HCKaXEHUS
pE3yJIbTaTOB IKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO
TECTa.

KOHTPOJIbHAS
pabora

MonyabHast
equHuna 1.3.
BuoJsiorus KieTku.

Jlekuus 4 Knetka - cTpykTypHO-
(GyHKIIMOHATBHAS €IUHUIA
XKUBOTO. VICTOpHSI OTKPBITHS

KOHTPOJIbHAS
pabota

lBI/IlI MEPONPUATHUSA: TCCTUPOBAHUE, KOJIJIOKBUYM, 3a4€T, O9K3aMCH, APYTroe




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

Bun

1

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

kietku. Paboter P. I'yka, A.
Jlesenryxka. Knerounas reopus
(T. LlIBanH, M. IlIneiinen, P.
BupxoB). OCHOBHBIE NTOJOKEHUS
COBPEMEHHOM KJIETOYHOH
TEOPUHU.

MonysbHast
equHuna 1.4.
XumMnueckas
OpraHu3auus
KJIETKH.

Jlexing 5 XuMHU4YeCcKnuii COCTaB
KJIETKH. Makpo-, MUKpO- U
YIbTPaMHUKpPO3JeMeHThI. Bona u
€€ poJIb KaK pacTBOPHUTEIIS,
peareHra, y4acTue B
CTPYKTYPUPOBAHUU KIIETKH,
Teroperyauui. MunepaabHble
BEIISCTBA KJICTKU, HX
Ounosornueckas poib. Poib
KaTHOHOB Y aHUOHOB B KJICTKE.

Jlexuus 6 Opranuyeckue
BEIISCTBA KJICTKH.
bronornueckue moaumMepsl.
benkn. AMUHOKHUCIIOTHBIH
coctaB 0enkoB. CTPyKTyphl
OEKOBOI MOJIEKYJIBI.
[TepBuuHas cTpyKTypa Oernka,
MENTHIHAS CBS3b. BTOpU4HAas,
TpeTUYHAasl, YeTBEPTUUHAS
CTPYKTYpHI. JleHarypanus.
CBolicTBa OCIIKOB.
Knaccudukanms 6emkoB.
buonoruueckue pyHKIIMN
0enaKoB

Jlexuus 7 YTaeBoabl.
MoHocaxapubl, 1UcCaxapuibl,
OJINTOCaxXapubl U
nosrcaxapu sl OO TIan
CTpOEHUS U (PU3UKO-
XUMHYECKHE CBOIICTBA
yrieBoJ0B. buonornueckue
(GYHKIINY YTTIEBOJIOB.

Jlexnus 8 JIunuael.
I'unpodunsHO-rHAPOPOOHBIE
cBoiictBa. Knaccudukanus
aunuaoB. Tpurnunepusl,
dbocdoaunuabl, BOCKH,
crepouipl. buonornueckue
¢bynkunu munuaoB. O6mue
CBOMCTBA OMOJIOTHYECKUX
MeMOpaH - TeKy4ecCTb,
CITOCOOHOCTB K

KOHTPOJIbHasA

pabota




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

Bun

1

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

CaMO3aMBbIKaHHUIO,
I10JIYTIPOHUIIAEMOCTb.

Jlekuus 9 CtpoeHune MOIEKYIIbI
AT®. Makpospruueckue cBsa3u
B MoJiekysie ATO.
buonornueckue Gpynkiun ATO.
Boccranosnennbie
NEPEHOCYHKH, UX QYHKINHU B
kietke. Cexkenuposanue JJHK.

MonyabHast
exununa 1.5.
Ctpoenue u
(GyHKUIMM KIETKH.

Jlextmst 10 TUIIBI KIIETOK:
SYKapuOTHYECKas U
MIPOKapUOTUYECKAsl.
CtpyKTypHO-(YHKIIMOHATILHBIE
00pa3oBaHMs KJICTKH.

Jlexuus 11 Crpoenue u
(GyHKIIMOHUPOBAHUE
HYKapHUOTHUECKOM KIIETKH.
[Tnazmaruueckas memOpaHa
(mnazmanemma). CTpykTypa
I1a3MaTHYeCcKON MeMOpaHsbl.
TpaHcnopT BelecTB yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (nudpdysus,
obneruennas nupdysus),
AKTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN aKTHUBHBII
TPAHCIOPT).
[TonynpoHuIiaeMocThb
meMmOpanbl. PaboTa HaTpuii-
KaJIMEeBOr0 Hacoca. DHJIOLUTO3:
MUHOIIMTO3, (GaroIuTO3.
Dxk301mTo3. KitetouHas creHka.
CrpykTypa 1 GyHKIHU
KJIETOYHOW CTEHKH PaCTEHHH,
rpuoOB.

Jlexuus 12 [lomyaBTOHOMHBIE
OpraHOMU/IbI KJIETKH:
MUTOXOHJIPUH, TTACTHIBI.
Crpoenue u GyHKIUU
MHUTOXOHJPUH U TIJIACTHU/I.
[lepBruuHBIEC, BTOPUYHBIE U
CJIOJKHBIC TIJIaCTUIBI

(OTOCUHTE3UPYIOIINX FYKAPUOT.

XJI0pOMIacThl, XpOMOILIACTHI,
JIEMKOILIACTHI BHICIIINX
pacTeHuil.

Jlexnus 13 SAnapo. O6onouka
spa, XpOMaTHH, Kapuoria3ma,

KOHTPOJIbHAS

pabora




n/n

Ne moayJst u
MOAY/1bHOH

eIUHUIbI Y4e0HOr0

npenaMera

Ne u Tema Jexkuum (ceMuHapa)

Bun
KOHTPOJILHOTO
MepOonpUATUSA

1

Koa-Bo
4acoB

SAPBIIIKH, UX CTPOCHUE U
¢bynkunu. SnepHslii GeNKOBBIN
marpukc. [IpocTpancTBenHoe
PACHOI0KEHHE XPOMOCOM B
unrepdaznom sape. benku
XpOMAaTHHA - TUCTOHBI.

MonysbHast

eqununa 1.6. Oomen

BelleCTB H
npeBpalieHue
JHEpPIruu B KJIeTKe.

Jlekug 14 Accumunanus u
JUCCUMMJIIALINS - IBE CTOPOHBI
MeTtabonu3ma. Tumnel ooOmMeHa
BELIECTB: aBTOTPO(HBIN U
rerepoTpoHbIi. YuacTue
KHCIIOpOJ1a B 0OMEHHBIX
npoieccax. JHEPreTUYecKoe
o0ecrieyeHre KIeTKu:
npespaiieHrne AT® B 0OMEeHHBIX
npoueccax. DepMEeHTaTUBHBIN
XapaKTep peakluil KJIETOYHOTO
MeTabonusma. epMeHThI, UX
CTPOEHHE, CBOMCTBA U MEXAHU3M
neiictBusi. KopepMeHTHI.
Otnuuust GepMEHTOB OT
HEOPTraHUYECKHUX
KaTtanu3aTopoB. benku-
aKTHUBATOPHI U OENKU-
UHTHOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (pepMEHTATUBHBIX
peaklMii OT pa3INYHbIX
(bakTopoB.

Jlexuus 15 A»pobubie
OpraHU3MBbI. DTarbl
HHEPreTHUECKOro 0OMeHa.
IToaroToBUTEIBHBIN dTAIl.
['mukonu3 - 6ECKUCIOPOIHOE
PaCHICTUICHHE TITFOKO3BI.

KOHTPOJIbHAaA

pabota

MonayabHast
equnuma 1.7.
HacaeacrBeHHasi
uHopmanus u
peasiu3anus ee B
KJIETKE.

Jlexnus 16 Peaknuu
MaTpu4IHOTro cuHTe3a. [IpuHIII
KOMILIEMEHTAPHOCTH B
peaKIHsIX MATPUYHOTO CUHTE3A.
Peanuzanms HaciaeaCcTBEHHOM
nHpopmanuu. ['eHeTHUecKuit
KOJI, €TI0 CBOMCTBA.
Tpanckpunuus - MaTPpUIHBII
cunrte3 PHK. IIpunnumnst
TPAHCKPHIILINH:
KOMILIEMEHTAPHOCTb,
AHTUNAPAJUICTbHOCTb,
ACUMMETPUYHOCTb.

Jlexuus 17 Opranuzanus

KOHTPOJIbHAA

pabora




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

Bun

KOHTPOJbHOTO
MeponpuUsiTUs

1

Koa-Bo
4acoB

reHoMa y poKapuoT u
ayKapuoT. Perynsauus
AKTUBHOCTH I'€HOB Y MPOKAPHOT.
I'umore3a onepona (®. XKakoo,
JK. Mano). Perymsmus
0OMEHHBIX ITPOLIECCOB B KIJIETKE.
Knertounslii romeocTas.

MonyabHast
exuHuna 1.8.
KU3HEeHHbIH UKJI
KJIETKH.

Jlexmumst 18 KieToyHbBIN 1IHUKII,
€ro MepuoJIbl U PETYIIALHUA.
WuTepdasza u MUTO3.
Oco0eHHOCTH MTPOLIECCOB,
MPOTEKAIOIINX B HHTEpda3se.
[ToaroroBKa KJIETKU K JEJICHUIO.
[IpecunreTnueckuit
(MOCTMHUTOTUYECKHH ),
CUHTETUYECKHUI U
MOCTCUHTETUYECKHIA
(mpeMUTOTUYECKUI) IEPUOIBI
uHTep(ha3bl.

Jlexmus 19 Jlenenue KIIETKH -
MuTo3. CTaznu MuTO3a U
MIPOUCXOJSIINE B HUX
npoueccsl. Tunsl MUTO3a.
Kaprokunes u nuTokuHes.
buonornueckoe 3HaueHuE
MHUTO3A.

Jlexuus 20 Knerounoe sapo,
XPOMOCOMBI, (DYyHKIIMOHAJIbHAS
FeHOMHKA.

KOHTPOJIbHASI

pabora

MonyabHast
eqununa 1.9.
Crtpoenue u
bysHkuun
OPraHHu3MOB.

Jlexnusa 21 buonorudeckoe
pasHooOpa3ue OpraHu3MoB.
OIHOKJIETOYHEIE,
KOJIOHHAJIbHBIE,
MHOTOKJICTOYHBIC OPTaHNU3MEI.

Jlexnus 22 B3aumMocBs3b yacTel
MHOTOKJIETOYHOTO OpPTaHU3Ma.
TkaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusm Kak €JMHOe
nenoe. 'omeocras.

Jlexng 23 TkaHu >KUBOTHEIX U
yesioBeKa. THIIbI JKMBOTHBIX
TKaHEH: dIIUTEINAJIbHA,
COCAUHUTEIIbHAS, MBIIIICYHAS,
HepBHast. OcoOeHHOCTH
CTpOCHUs, PYHKUIUH U
pacronaoXeHus TKaHe B
OpraHax >KHBOTHBIX U YEJIOBEKa.

Jlexuus 24 Onopa tena

KOHTPOJIbHAA

pabota




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

opranu3moB. Kapkac pactenuii.
CxkeneTbl OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX.
Hapy>xHbIIl 1 BHYTpEHHHUI
ckeneT. CTpoeHue U TUIIbI
COEMHEHMS KOCTEM.

Jlexiug 25 Iluranue
opranu3moB. llormonieHue
BOJIbl, YTJIEKHUCIIOTO Ta3a u
MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luranue
JKUBOTHBIX. BHyTpuIonocTHoe u
BHYTPHUKJIETOUHOE
numesapenue. Ilutanue
MTO3BOHOYHBIX KUBOTHBIX.
OTtaensl NULIEBAPUTEIBHOTO
Tpakra. [luimeBapurenbHbie
skenesbl. [InmeBapurensHas
CHCTEMA YEJIOBEKa.

Jlexuus 26 TpaHcnopT BeliecTB
y opranusMoB. TpancnopTHbie
CHUCTEMBI pacTeHHi. TpaHncnopt
BELIECTB Y )KUBOTHBIX.
KpoBeHocHas cucrema u ee
oprasbl. KpoBeHOCHas1 cucrema
MI03BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cepate,
KPOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBooOpaieHus.
OBOJIIOLMOHHBIE YCIOKHEHUS
CTPOEHUS] KPOBEHOCHOU
CUCTEMbI TO3BOHOYHBIX
KHUBOTHBIX. PaboTa cepana u ee
perynsanus.

Jlexuus 27 3ammra y
OpraHMW3MOB. 3aluTa y
OJIHOKJIETOYHBIX OPraHU3MOB.
Crniopsl 6akTepuil U LUCTHI
IpOoCTEHIINX. 3amura y
MHOTOKJIETOYHBIX PACTEHHIH.
Kyrukyna. Cpencrsa nacCUBHOM
U XUMHAYECKOU 3aIlUTEI.
OUTOHLIHIBI.

Jlexuus 28 Pa3apaxuMocTh u
peryaanusa y opraHu3MoB.
Paznpaxumocts y
OJHOKJICTOYHBIX OpI‘aHI/I3MOB.
Takcucel. Pa3gpaxxuMocTh 1




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

PETYJISIUs Y PACTCHUA.
PocToBEI€ BemiecTBa U UX
3HAUYEHUE.

Jlexuus 29 ['ymopanbHast
peryJsius U SHIOKpUHHAs
CHCTEeMa >KUBOTHBIX U YEJIOBEKA.
JKene3bl SHAOKPUHHONU CUCTEMBI
U UX TOPMOHBIL. JlelicTBue
rOpMOHOB. B3auMocBsi3b
HEPBHOM U 3HJIOKPUHHON
cucteM. I'mnmoranamo-
runogu3apHasi CUCTEMA.

MonayabHast
exnnuna 1.10.
Pa3zMHoxxeHue u
pa3BuTHE
OPraHu3MoOB.

Jlexuust 30 @opmbl
Pa3MHOXKEHHUS OPTaHU3MOB:
Oecrosoe (BKITrOYas
BETeTATUBHOE) U MOJIOBOC. BHIbI
0€ecI10JI0ro pa3sMHOXKEHUS:
MOYKOBAHUE, CTIOPYJISIIIHS,
dbparmeHTaIys, KJIOHUPOBAHUE.

Jlexuus 31 IpenzaposiieBoe
pasButue. ['amMmerorenes y
)KUBOTHBIX. [10JTOBBIE XKeETE3bI.
OO6pa3zoBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
CniepmaTOoreHes 1 OOreHes.
CtpoeHue oJIOBBIX KJIETOK.

Jlexuus 32 UuauBuyanbHoe
pa3BUTHE OPTaHU3MOB
(onTOrEHE3). DMOpHOIOTHS -
HayKa O pa3BUTHUU OPTraHU3MOB.
Craauu sMOpHorenesa
KUBOTHBIX (Ha mpuMepe
asrymkn). ipo6aenue. Tunsl
npobnenust. OcobeHHOCTH
JpOOJICHUS MIIEKOTTUTAOIIUX.
3apoIbIIEBbIC TUCTKU
(racTpynsiuust). 3aKiaaKa
OpraHoB M TKAHEH U3
3apOABIILIEBHIX JIUCTKOB.
B3anmHoe BnusgHUE yacTen
Pa3BUBAIOIIETOCS 3apO/IbIIIa
(aMOpuroHaNbHAS UHAYKITHS).
3akiaaka MiaHa CTpOEHUs
’KUBOTHOTO KaK pe3yJabTaT
HepapXuyeCcKux
B3aUMOJICHCTBUI I'€HOB.
Bnusinue Ha SMOpHOHaANIBHOE
pa3BUTHE PA3IUYHBIX PAKTOPOB

KOHTPOJIbHASI
pabora




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

OKpYKaroIllen CpeIbl.

Jlexuus 33 PasmHoxeHue u
paszBuTHue pactenuii. ['lameToput
u ciopodut. Meiio3 B
YKU3HEHHOM LIMKJIE PACTEHUH.
O6pa3zoBanue criop B mporiecce
Meio3a. ['ameTorenes y
pactenuii. OmI0A0TBOpEHNE U
pa3BUTHE PACTUTEIBHBIX
OpraHusmoB. /[BoiiHoe
OTLIIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. O6pa3oBaHue u
pa3BUTHE CEMEHH.

MonyabHast
exnunna 1.11.
I'eneruka - Hayka 0
HACJEACTBEHHOCTH
U H3MEHYHBOCTH
OPraHu3MoOB.

Jlexuus 34 Uctopus
CTAHOBJICHUSI U PA3BUTHUSA
TeHETHKH Kak Hayku. PaboTsl I
Mengens, I'. ne @pu3za, T.
Moprana. Poip 0T€4eCTBEHHBIX
YYEHBIX B PA3BUTUH I€HETUKH.
Pa6oter H.K. Konbiiosa, H.1.
Basunosa, A.H. benozepckoro,
I'.1. Kapnieuenko, FO.A.
®dununuenxo, H.B. Tumodeena-
Pecosckoro.

KOHTPOJIbHAS
pabora

Mopayib 2. (Ha3BaHHE)

MonayabHast
eqnnuna 2.1.
3aKkoHOMepHOCTH
HACJIEeICTBEHHOCTH.

Jlexuus 35 MonorubpuaHoe
ckpemuBanue. [IepBblil 3aK0H
Menzens - 3aK0H eTUHO0Opa3Us
TUOpPHUOB MEPBOTO MOKOJICHUS.
[IpaBuI0 TOMUHUPOBAHUS.
Bropoii 3akon Menzens - 3akoH
pacIiIerIeHHs MPU3HAKOB.
[{uTomornyeckre OCHOBBI

MOHOFI/I6pI/I,Z[HOFO CKpCIIMBAaHMHA.

I'mmoTe3a 9nCTOTHI TaMET.
AHanu3upyolee CKpenuBaHme.
IIpomexyTOUHBIN XapakTep
HacjenoBaHus. Paciiemnienue
MPU3HAKOB IIPU HEMOJTHOM
JIOMUHUPOBAHUH.

Jlexkng 36 CrermieHHoe
HacJe/I0BaHKE MPU3HAKOB.
Pa6otsr T. Moprana.
CremieHHOE HacIeIOBaHHUE
T€HOB, HAPYIIECHUE CIETIIICHUS
MEXy reHaMu. XpOMOCOMHas
TEOpHUS HACJIEICTBEHHOCTH.

Jlexnus 37 I'enetrka mosna.

KOHTpPOJIbHAS
pabora




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

XpOMOCOMHBI MEXaHU3M
onpezeneHus nojaa. Ayrocombl
U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHbIl U
reTeporaMeTHbBIN MOJI.
['enernueckas crpykrypa
MOJIOBBIX XPOMOCOM.
HacnenoBanue npusHakos,
CIETUICHHBIX C MOJIOM.

Jlexnusa 38 'enorun kak
IIEJIOCTHAs CHUCTEMa.
IIneroTponus - MHOKECTBEHHOE
JelCTBUE I'eHa.
MHOXECTBEHHBIN aJIICIIN3M.
BzanmoeiicTBre HeaaeIbHBIX
reHoB. KommieMeHTapHOCTD.
Onucrtas. [lonumepus.

MonyabHast
exIuHHUIA 2.2.
3aKkoHOMepHOCTH
H3MEHYHBOCTH

Jlexuusa 39 B3aumoneiictBue
TEHOTHUIIA U CPEJIbl IPU
dbopmupoBaHuM PEHOTHIIA.
N3MeHYMBOCTh MPU3HAKOB.
KauecTBenurie u
KOJIMYECTBEHHBIE MPU3HAKH.
Buasr n3MeHUIHNBOCTH:
HEHAacJeICTBEHHAs U
HACJICACTBCHHAS.

Jlexims 40 I'eHoTHIIMUECKas
H3MeH4YUBOCTEL. CBOMCTBA
TeHOTHITNYECKOH M3MEHUUBOCTH.
Buaer remoTunmaeckoi
M3MEHYMBOCTH: KOMOMHATHBHAA,
MyTaI[MOHHAsI.

Jlexuus 41 MyraunonHas
W3MEHYHUBOCTh. Buabl MyTanuii:
TE€HHBIE, XPOMOCOMHBIE,
reHomMHbIe. CTIOHTaHHBIC U
WHIYLIUPOBAHHBIE MYTAIUH.
SAnepHble n
LUATOIUIA3MAaTUYECKUE MYTAIUU.
ComaTnyeckue 1 MojJoBbIe
myTtanuu. [Ipuaussn
BO3HHUKHOBEHHUS MYTaLUH.
MyTareHsl ¥ UX BIUSHUE HA
OpraHu3Mbl. 3aKOHOMEPHOCTH
MyTalHOHHOIO ITpoLecca. 3aKoH
TOMOJIOTHUECKUX PAJIOB B
HaCJIEJCTBEHHON N3MEHUYNBOCTHU
(H.W. BaBunon). Buesnepnas

KOHTPOJIbHAS
pabora




n/n

Ne moayJst u
MOAY/1bHOH
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

Bun

1

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

U3MCHYNBOCTH U
HaCJICACTBCHHOCTD.

MonyabHast
equHuNA 2.3.
I'eneruka
YyeJIoBeKa.

Jlexuus 42 Kapuotun yenoBeka.
MexnyHapoaHas nporpamMmma
HCCIIeIOBaHUS TeHOMA
4eJloBeKa. MeTo bl H3ydeHUst
IeHETHKH YeJIOBEKa:
TCHCAIOTHYECKUI,
OJIM3HELIOBLIH,
[IATOTeHETHYECKHI,
MONYJIALUOHHO-
CTAaTUCTUYECKUN, MOJICKYJISIPHO-
reHerudeckuii. CoBpeMeHHOe
ompeieNIeHue TeHOTHUIIA:
IMOJTHOT€HOMHOE
CEKBEHUPOBAHHUE,
T€HOTUIIUPOBAHUE, B TOM YHUCIIE
¢ nomotiwto I111P-ananuza

Jlekiug 43 I'eneTnueckue
(akTOpbI MOBBIIIEHHOMN
YyBCTBUTEIBHOCTH YEJIOBEKA K
(GUBUIECKOMY U XUMHUYECKOMY
3arpsiI3HEHUIO OKPY KaoIIeH
cpensl. ['eneTnueckas
MPEAPACIIONOKEHHOCTh
YEJIOBEKa K MaTOJIOTHSIM.

MonayabHast
eqnHuua 2.4.
Cenexkuust
OPraHu3MoOB.

Jlexuusa 44 JlomecTuKaumus u
CeJIeKIIHS . 3apoKIeHUE
CEIICKIINU U JTOMECTHKAIUH.
Yuenne H.M. BaBuiosa o
[leHTpax MpOUCXOXKIEHUS U
MHOT000pa3us KyJbTypHBIX
pactenuil. Ponb cenekuuu B
CO3/IaHUU COPTOB PACTEHUU U
nopoJ )KkUBOTHBIX. CopT,
MOpo/ia, ITaMM. 3aKOH
TOMOJIOTUUECKUX PSJIOB B
HacJIeACTBEHHOU N3MEHYNBOCTHU
H.N. BaBunosa, ero 3HaucHHUE
JUTST CEJICKITMOHHOM paOOTHI.

Jlexuus 45 VckyccTBEHHBIN
MyTareHe3 Kak MeTOJ
CEJICKLIMOHHOM paboOTHI.
PagnannoHHbBIN U XUMAYECKUI
MyTareHe3 Kak UICTOUHUK
MyTalUi y KyIbTYpHBIX GOpM
opranusmos. Mcnons3oBanue
T€HOMHOT'O PE€JaKTUPOBAHUS U

KOHTPOJIbHasA

pabota




n/n

Ne moayJst u
MOYJIbHOM

eIUHUIbI Y4e0HOr0

npeaMeTa

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

METO0B PEKOMOWHAHTHBIX
JHK nist nosmydeHuss uCX0IHOTO
MaTepuaa JUisi CEJIEKIHN.

Jlexuus 46 Ilonyuenue
MOJIMIUIONI0B. BHyTprBHI0Bas
rUOpHIU3aIHSL.
bnuskopocTBeHHOe
CKpEIIMBAHKE, WIIH WHOPUIUHT.
HepoactBenHoe ckpemivBanue,
wim ayropuausr. ['erepo3uc u
ero npu4uHbl. Mcnonp3zoBanue
reTepo3uca B CEJIEKINH.
OtpanenHas rubpuau3anus.
[Ipeononenue Gecrutoaus
MEXBHUIOBBIX THOPUIOB.
JlocTrkeHus CeJIeKIINU
pacTeHuil U )KUBOTHBIX.

Jlexuus 47 CoxpaHeHnue u
U3y4YEHUE TeHETUUYECKUX
PECYPCOB KYJIbTYPHBIX PACTEHUI
U UX JUKUX POAUYEN ISt
CO3/1aHUSI HOBBIX COPTOB U
ruOpuI0B
CENbCKOXO035MCTBEHHBIX
KYJIBTYD.

MonyabHast
eauHHUIA 2.5.
buorexuoJsiorus u
CHHTETHYeCcKas!
ouosorus.

Jlexmusa 48 OOBEKTHI,
HCIIOJIb3YEMBIE B
OMOTEXHOJIOTHH, - KIETOYHbIE U
TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTraHU3MBbI, UX
XapaKTepUCTHKa. TpalulinoOHHAs
OMOTEXHOJIOTHS: XJIeOoTIeUCHNE,
MIOJIy4YE€HUE KHUCIOMOJIOYHBIX
MPOJYKTOB, BUHOJIENHE.
MuKpoOHOIOrHYecKUi CHHTE3.
OO0BbEeKTH MUKPOOHOJIOTUYECKUX
TexHosorul. [Iponszsoncreo
OeJlka, aMUHOKHCIOT U
BUTAaMUHOB.

JIexna 49 Knerounas
WHXEHepHUsi. MeTOAbI KyIbTYphI
KJIETOK Y TKaHEW pacTeHU 1
XKHUBOTHBIX. KproOaHKu.
Comarndeckasi THOpHIU3AIMS 1
COMATUYECKUH IMOpPUOTEHES.
Vcronp30BaHuE TaruiIONIOB B
CEJICKLIUY PACTECHUMN.
UckyccTBeHHOE

KOHTpPOJIbHAA
pabota




n/n

Ne moayJst u
MOAY/1bHOH
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

OIUIOJOTBOPEHUE.
PexoHcTpyKLIMS AUIEKIIETOK U
KJIOHUPOBAHUE )KMBOTHBIX.
Merto TpaHCIUIaHTALUK SAEP
KJIETOK.

Jlexuus 50 XpoMocoMHas u
TeHHasi UHKEHEPHUSL.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBaHUE
pexkomOunanTHbix JJHK.
JlocTr>KeHus U epCIIeKTUBbI
XPOMOCOMHOM Y T€HHOU
WHXEHEPUH. DKOJIOTUYECKUE U
ATUYECKUE MTPOOIEMbI T€HHOU
WHKEHEPUHU.

Jlexums 51 Meaununckue
ouorexnonoruu. [loctreHomMHas
uudposas menununa. [T1P-
JTUArHOCTHKA. MeTaboI0MHBII
aHaJIN3, TCHOLICHTPUYECKUN
aHaJIN3 IPOTEOMA YEJIOBEKa JUIs
OLICHKHU COCTOSIHUSI €T0
310poBbs. Mcnons3oBanue
CTBOJIOBBIX KJIETOK. TapreTHast
Tepanus paka. 3D-
OMOMHKEHEpUs ISl pa3padOTKU
(byHIaMEeHTaJIbHBIX OCHOB
MEAUIIMHCKUX TEXHOJIOTHH,
CO3aHMsI KOMIIJIEKCHBIX TKaHEH
COYETaHHEM TEXHOJIOTUI
TPEXMEpHOro OMONPUHTHUHTA U
ckaddonaunra 11 perieHus
3a]1a4 [IepCOHAIM3UPOBAHHOM
MEJIHUIIHMHBI.

MonayabHast
equHuNnA 2.6.
3apoxaeHue u
pa3BurTue
3BOJIOIHOHHBIX
npeAcTaBJIeHUul B
OMoJI0THH.

Jlexuus 52 DBoOOLMOHHAS
teopus Y. JlapBuHa.
[IpeanochbuIKM BOSHUKHOBEHUS
napBuHA3Ma. JKU3Hb U HaydHast
nesrenbHOCTh Y. JlapBuHA.

MonyabHast
equHuna 2.7.
Mukpo3BoaOUMs 1
ee pe3yJibTaThbl.

Jlexuus 53 [lonynsuus kak
AIIEMEHTapHAs SIUHUIIA
sBoJOIMU. COBpEMEHHBIE
METOMbI OLICHKH T'€HETUUCCKOIO
Pa3HOO0pa3us U CTPYKTYPHI
nonyisauuii. Ismenenue
reHo(OH 1A TTOMYJISINH KaK

KOHTpPOJIbHAs
pabora




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

AJIEMEHTapHOE SBOJIOLUOHHOE
SIBJICHHE. 3aKOH F€HETUYECKOTO
paBHoBecus Jx. Xapnau, B.
Baitnbepra.

Jlekuus 54 DnemeHTapHbIE
(baxTOpHI (IBUKYIINAE CHUITBI)
ABOJIIOIMU. MyTalMOHHbBIN
npouecc. KomOunaruBHas
M3MEHYUBOCTD. Jlpeiid reHos -
ClIy4aliHbIC HEHAIIPABJICHHBIC
M3MEHEHHUS 4acToT ajuieniel B
nomysusax. ekt
ocHoBatess. Murpanuu.
N3onsuus nonynsuui:
reorpaguyeckas
(mpocTpaHCTBEHHas),
Ouonoruyeckas
(penpoayKTHBHas).

Jlexuusa 55 EcrecTBeHHBIHI
0TOOP - HANpPaBIAIOMIHKN PaKTop
sBoMOLIUU. POPMBI
€CTECTBEHHOT'0 0TOOpa:
JBUKYIIUHI, CTAOUIN3UPYIOIINHT,
pa3pbIBAIOIIMIA
(mu3pynTuBHbIi). [TonoBoiA
oT60p. Bo3nukHOBEHUE 1
ABOJIIOLUS COLMATBHOTO
TTOBEJICHUS ’KUBOTHBIX.

Jlexuust 56 IlpucnocoGneHHOCTh
OpraHU3MOB KaK pe3yJbTaT
MHUKPO3BOJIIOLUH.
Bo3HnukHOBEHUE
NpUCIOCOOTIEHUN Y OpraHU3MOB.
Apomopdo3sl u
uanoagantauuu. [Ipumepst
MIPUCTIOCOOJICHUH Y OpTaHU3MOB:
MopdoJIOTHYECKuE,
buznonornyeckue,
OMOXMMUYECKUE,
MOBE/IEHYECKUE.
OTHOCHUTENBHOCTH
MIPUCTIOCOOTICHHOCTH
OpraHU3MOB.

MonyabHast
equHUNA 2.8.
Maxkpo3Boaounst u
ee pe3yJibTaThbl.

Jlexuust 57 Metoabl n3ydeHust
MaKpO3BOJIIOIUH.
ITaneoHTOIOrHYECKHUE METO B
M3Yy4YEHUs IBOJTIOLUU.
ITepexoaubie GopMbI U

KOHTPOJIbHAS
pabota




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

bunoreHeTUYECKUE PSJIbI
OpraHU3MOB.

Jlexmms 58 DmOpuonoruueckue
U CPaBHUTEIBHO-
MOP(OJIOTHUESCKHE METOTbI
M3Yy4YEHUs IBOJTIOIUU.
I'eHeTHYECKHE MEXaHU3MBI
SBOJIIOIIMK OHTOI'CHE3a U
MOSIBJICHHUS DBOJIIOLIMOHHBIX
HOBIIECTB. | OMOIOTUYHEIE U
aHaJOTUYHBIC OPTaHBbI.
PyaumenTtapHbie opranbl U
aTaBU3MbI. MOJIEKYJISIpHO-
IeHETUYECKHE, OMOXUMHYECCKHUE
1 MaTEMaTUYECKHE METOIBI
W3Yy4YEHUs IBOJTIOIUU.
I"'oMoO10rYHbIE T€HBI.
CoBpeMeHHbBIE METOIbI
MOCTPOSHUS (PHIIOreHETHIECKUX
JIEPEBHEB.

MonayabHast
equHuna 2.9,
IIpoucxoxnenue u
pa3BUTHE KU3HU HA
3emute.

Jlexuus 59 Hayunble runoressl
MIPOMCXOKICHHS )KU3HU Ha
3emie. AGuorenes u
nancnepmus. JJoHayunsie
MIPEACTABIICHUS O 3apOKIACHUN
JKU3HU (KpealoHu3M).
['unore3a NOCTOSAHHOTO
CaMO03apO’KJICHUSI )KU3HU U €€
onpoBepxeHue onbiraMu .
Penn, JI. Crramnannanu, J1.
ITacrepa. IIpoucxoxaenue
’KU3HU ¥ aCTPOOHOJIOTHSI.

Jlexuust 60 OcHOBHBIE TaMbl
HEOPraHWYECKOU 3BOJIFOLIHUH.
[1nanerapnas (reosoruueckas)
SBOJIIONUA. XUMHUYECKas
HBOIOIMSI. AOMOTEHHBIN CUHTE3
OpPTraHWYECKHUX BEIECTB U3
Heoprannyeckux. Onsit C.
Munepa u I'. FOpn.
OO6pa3oBaHue TOTUMEPOB U3
MoHoMepoB. KoanepBarHas
runore3a A.M. OnapuHa,
TUIOTE3a EPBUYHOTO OyIbOHA
JI. XonaeitHa, reHeTHUYEeCKast
runoresa ['. Memnepa.
Pu6o3umsl (T. Yek) u runoresa
«vmpa PHK» V. T'unbepra.

KOHTPOJIbHAS
pabora




n/n

Ne moayJst u
MOYJIbHOM

eIUHUIbI Y4e0HOr0

npeaMeTa

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

dopmupoBanue MeMOpaH U
BO3HUKHOBEHHUE MTPOTOKJICTKH.

Jlexuus 61 Ucropus 3eminu u
METO/Ibl €€ U3YUEHUS.
Vckonaemble OpraHn4ecKkue
ocTaTku. I'eoxpoHoorus u ee
MmeToabl. OTHOCUTENbHAS U
a0COI0THAsI TEOXPOHOJIOTHSL.
['eoxpoHooruecKas mkania:
HOHBI, SPBI, TEPUOJIBI, STTOXH.

Jlexiug 62 HauanpHbIE dTAIIBI
OPraHUYECKON 3BOJIIOLUH.
[TosiBNeHHE U IBOIOLUS IEPBBIX
KJIETOK. DBOJIIOLIUS
MeTabonu3ma. Bo3HUKHOBEHHE
MIEPBBIX IKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE
OMOIUIEHKH KaK aHaJIOT MEPBBIX
Ha 3eMJiie COOOIIEeCTB.
Crpomaronutsl. [Ipokapuots! u
DYKapUOTHI.

Jlexuus 63 [poucxoxaeHne
AYKapuoT (CUMOHMOTEHE3).
OBOJIIOIMOHHOE
MIPOUCXOXKICHUE BUPYCOB.
[Tpoucxoxnenue
MHOTOKJIETOYHBIX OpPTaHHU3MOB.
Bo03HUKHOBEHHE OCHOBHBIX
TPy MHOTOKJIETOYHBIX
OpPTaHW3MOB.

MonayabHast
equnuma 2.10.
IIpoucxoxnenue
yeJI0BeKa -
AHTPOIOreHe3.

Jlexnus 64 Pasnensl u 3amaun
aHTpoMnojoruu. MeTo bl
AQHTPOIIOJIOTUH.

JIekng 65 CxXonCcTBO YeIoBEKa
C JKHBOTHBIMH.
CucremMaTndecKkoe I0JI0KCHHE
yenoBeka. CBUICTEILCTBA
CXOJICTBA YEJIOBEKA C
’KUBOTHBIMU: CPAaBHUTEIBHO-
Mop(hosoruyeckue,
sMOpuoIoTnYecKue, Pu3noaoro-
OMOXUMHYECKUE,
noseaeHueckue. OTiImyus
YeJI0BEKa OT KUBOTHEIX.
IIpssMOXOXKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MTPU3HAKOB.
Pa3BuTie roJO0BHOTO MO3Ta U
BTOPOM CUTHAJILHOUW CHCTEMBI.

KOHTpPOJIbHAS
pabora




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

Jlexug 66
MeXTUCIUTUTMHAPHBIC METOIBI
B (pu3nueckoit (OMOIOTHIECKON)
AHTPOIIOJIOTHUU. DBOJIOLIMOHHAS
AHTPOMOJIOTHUS U
MAJIC0aHTPOTIONIOTUS
YeJI0BEUYECKHUX MOMYJIALUN.
buoconnansHbIe UCCIIETOBAHS
MIPUPOJIBI YETOBEKA.
UccnenoBanue KO3BOIOLHU
OMOJIOTMYECKOr0 U COLUAIIBEHOTO
B YCIIOBEKE.

MoayabHas
equHuna 2.11.
JKOJIOTHA - HAYKA 0
B3aMMOOTHOIIEHUSIX
OPraHM3MOB U
HA/10PraHUu3MeHHbIX
CHCTEM C
OKpY:Karo1en
Ccpeaou.

Jlexuus 67 3apoxaeHue u
pa3BUTHE IKOJIOTUU B Tpyaax A.
I'ym6onbara, K.®. Pynbe, H.A.
CeseprioBa, J. I'ekkens, A.
Tencnu, B.H. Cykauesa.
Pa3niensl u 3a1aun HKOJIOTHH.
CBsI3b 3KOJIOTUHU C IPYTUMHU
HayKaMH.

Jlexnus 68 3HaueHne
SKOJIOTHUECKUX 3HAHUM JUIA
YyeJI0BeKa. IKOIOTHICCKOS
MHPOBO33PEHHUE KAK OCHOBA
CBSI3€H UEIIOBEYECTRA C
npupoaoii. DopmMupoBaHue
AKOJIOTUYECKOHN KYJIbTYPHI U
9KOJIOTUYECKON I'PAaMOTHOCTH
HACEJICHHUS.

KOHTPOJIbHASI
pabora

MonyabHast
equHHIA 2.12.
Opranusmsl u
cpeaa oOMTaHUSA.

Jlexuus 69 Dkonoruueckue
(akTOpBl M 3aKOHOMEPHOCTH UX
neiictBus. Knaccudukanus
HKOJIOTHYECKUX (HaKTOpPOB:
abnoTnyeckue, ONOTHICCKHE,
aHTpornoreHsse. O6mue
3aKOHOMEPHOCTH JI€MCTBUS
HKOJIOTHYECKUX (DaKTOPOB.
[TpaBuno muanmyma (K.
HInpenrens, 0. JInbux).
TonepaHTHOCTb. DBpUOHMOHTHBIE
Y CTEHOOMOHTHBIE OPTraHU3MBI.

Jlexnus 70 AOnoruyeckue
daxTopsl. CBeT Kak
AKOJIOTUYECKHI PaKTop.
JleficTBHE pa3HBIX y4aCTKOB
COJIHEYHOTI'O CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTUYECKHE
IpyMNIbl pACTEHUH U )KUBOTHBIX

KOHTpPOJIbHAA
pabota




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

Bl/l}ll

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

110 OTHOIIICHUIO K CBETY.
CurnanbHas poJib CBETA.
DOTONEPHOAU3M.

Jlextus 71 Cpenpl oOuTaHus
OpPraHu3MOB: BOJHAS, HA3EMHO-
BO3/IyIITHAS, TOYBCHHAS,
rITyOMHHAS TIOIIIOYBCHHAS,
BHYTPHOpPTaHU3MEHHAsI.
DOU3HKO-XUMUYECKUE
OCOOEHHOCTH CpeJl OOUTAHUS
opranu3mMoB. [IpucrnocobneHus
OpPTaHW3MOB K )KH3HH B Pa3HBIX
cpenax.

Jlexuus 72 buosiornyeckue
puUTMBL. BHelHNe U BHYTpEeHHHE
putMbl. CyTOYHBIE U TOJAMYHBIE
putMel. [Ipucrnoco6ieHHOCTh
OpPraHU3MOB K C€30HHBIM
M3MEHEHUSM YCIOBHH JKU3HH.

MonyabHast
eqnHuna 2.13.
9KoJIorust BUIOB U
NOnyJIsi M.

Jlexuus 73 Dkonoruyeckue
XapaKTePUCTUKH MOMYJISALUH.
[Momrynsirust Kak OMOTOTHYECKast
cucrema. Posib HeogHOpOAHOCTH
cpenibl, (pU3nUecKux 0apbepoB U
0coOeHHOCTeH 6MoI0run BUI0B
B (hOpMHUPOBaHUU
IPOCTPAHCTBEHHON CTPYKTYPHI
MTONYJISILIAM.

Jlexuus 74 Dkoorudueckast
CTpyKTypa nomymsinuu. OneHka
YHUCJIEHHOCTHU NOMYJISALNH.
JuHamuka nonyasuuu U ee
perymsauud. buornueckuit
MOTEHLIMAJ MOMYJISIUY.
MonenupoBaHue TMHAMUKN
nonyisinuu. Kpuseie pocra
YUCJIEHHOCTHU NOMYJISALNH.
Kpussle BexuBanus. Perymsus
YUCJIEHHOCTHU NOMYJISALUNA: POJIb
(hakTOpOB, 3aBUCSIINX U HE
3aBHUCSIIUX OT INIOTHOCTH.
DKOJOTUYECKUE CTPATETUH
BUJI0B (1- 1 K-cTparerun).

Jlekuus 75 3akoHOMEpPHOCTH
MOBEICHUS U MUTPALIAI
JKMBOTHBIX. bronmornueckue
MHBa3UU YYXKEPOJHBIX BUIOB.

KOHTpPOJIbHAA
pabota

MonyabHast

Jlexnus 76 Coob1ectBa

KOHTpPOJIbHAA




n/n

Ne moayJst u
MOYJIbHOM
eIUHUIbI Y4e0HOr0
npeaMera

Ne u Tema Jexkuum (ceMuHapa)

BI/IJIl

KOHTPOJbHOTO
MeponpuUsiTUs

Koa-Bo
4acoB

exuHuna 2.14.
IKkoJiorus
COO00IIeCTB.
IKoJIOTHYECKHE
CHCTEMBI.

opranu3mMoB. bruorenos u ero
cTpykTypa. CBsizu MEXIy
OpraHu3MamMu B OHOIIEHO3eE.

Jlexuus 77 Dkocucrema Kak
oTKphITast cuctema (A.Jl.
Tencnu). ®yHKIMOHATBHBIE
OJIOKM OPraHK3MOB B
HKOCUCTEME: TIPOIYLICHTHI,
KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHH.
Tpoduyeckue Lenu u ceTu.
AOGuotnueckue O6JI0KU
skocucteM. [1ouBbI 1 UJIBI B
skocucreMax. Kpyrosopor
BEIIECTB U MTOTOK SHEPTUU B
skocucteme. OCHOBHbIE
MOKAa3aTe SKOCUCTEMBI.
buomacca u npogykuus.
DKOJIOTrHYeCKHEe MUPAMHU/IBI
yucell, 0MoMacchl U SHEPTHUHU.

Jlexuus 78 HanpasieHHbIe
3aKOHOMEPHBIE CMEHBI
COOOILECTB - CYKLIECCHU.
[lepBuuHbIE U BTOPUYHBIE
CYKLIECCUM U UX NTPUYHHBI.
AHTpPOIIOT€HHBIE BO3/IEHCTBUS
Ha cykueccuu. KnumakcHoe
coobiectBo. buopasnoobpasue
Y TIOJTHOTa KPyroBOpoTa
BEIL[ECTB - OCHOBA YCTOMYMBOCTH
COOOILECTB.

pabora

MonyabHast
equHHIA 2.15.
buocdepa -
rJ100aJIbHAas
IKOCHCTEMA.

Jlexuus 79 buocdepa -
oO1ierianeTapHas 000104Ka
3emMiu, T7i€ CYIECTBYET WU
CylecTBOBaJIa KU3Hb. Pa3BuTHe
MIpeACTaBICHHH 0 Onocdepe B
Tpynax 9. 3tocca. Yuenue B.1.
Bepnanckoro o 6uocdepe.
Ob6nactu 6uocdepsl U ee COCTaB.
JKupoe BemecTBo Ouocheps! 1
ero (pyHKIMH.

KOHTPOJIbHAA
pabota

MonyabHast
equHHIA 2.16.
YenoBek U
OKpY:KaKIIas
cpena.

Jlekng 80 Dkosornyeckue
KpI/ISI/ICbI n ux HpI/I‘II/IHBI.
Bo3aeiicTBue yemoBeka Ha
ouocdepy. 3arps3HeHHe
BO3AYIIHOU cpenbl. OxpaHa
BO3/yXa. 3arpsi3HEHUE BOAHON
cpennl. OXpaHa BOAHBIX

KOHTPOJIbHAS
pabota




Ne moayJst u

1

. Bun
Ne MOIYJIbHOM Koa-Bo
b | comrorr SO Ne u Tema JekunM (CeMUHAPA) | KOHTPOJbHOTIO 4ACOB
MeponpusTHUs
npeaMera
pecypcoB. Pa3zpyiienue noussl.
OxpaHa MOYBEHHBIX PECYPCOB.
V3meHeHue kiumara.
HUTOT'O 80
3.4. JlabopaTopHble U NPaAKTHYECKHE 3AHATHS
Tabmuua 5
Conep:xaHue 3aHATHI 1 KOHTPOJIbHBIX MEPONPUATHI
Ne Monyan Ne u HazBanue naﬁopaTop}Un,Ix u Bux’
Ne . NPAKTUYECKHX 3aHATHH € Kou-Bo
MOAYJIbHOM eIMHHULIbI KOHTPOJILHOI0
n/n yYKa3aHUeM KOHTPOJIbHBIX 4acoB
yueOHOro nmpeamera . MeponpusiTUs
MepPONnpUATHI
1. | Moayan 1. TECTUPOBAHUE
MonayabHas equanna | 3ansatue 1 3HaueHue OMOJIOTHUHU B KOHTPOJIbHAS 1
1.1. BuoJiorus kak (hopMUPOBaHUU COBPEMEHHOM pabora
HayKa. €CTECTBEHHO-HAy4YHON KAPTUHBI
mupa. [Ipodeccuu, cBsizannble ¢
Ouosorueii. 3HaueHue OMOJIOTHH B
MPaKTUYECKOU eATETbHOCTH
YEJIOBEKA: METUIIMHE, CEITHCKOM
X0351CTBE, IPOMBIIIIIEHHOCTH,
OXpaHe MPUPOJIBI.
MopaysibHas equnuua | 3aHatue 2 YpOBHU OpraHU3aluu KOHTPOJIbHAA 1
1.2. ’&KuBble CHCTEMBI | )KUBBIX CHCTEM: MOJICKYJISIPHBIH, pabora
U UX U3y4YeHme. KJIE€TOYHBINM, TKAaHEBBIM,
OpraHU3MEHHBIN, TOMYISIIUOHHO-
BHJIOBOM, DKOCHCTEMHBIM
(OnoreoneHOTUYECKUIT),
o6uocepnsiit. [Iponeccsl,
MPOUCXOSIINE B )KHBBIX CHCTEMAX.
OcHOBHBIE NPU3HAKH KHUBOTO.
Kuznb kak ¢hopma CyIiecTBOBaHUS
Marepuu. Hayku, nzydaroniue
YKUBBIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aiuu.
MoayabHasi equHuna | 3aHsatue 3 Meroasl MOJNIEKYJIIPHON | KOHTPOJIbHAs 1
1.3. buoJiorus U KJIETOYHOU OHOJIOTHU: pabota
KJIETKH. MHUKPOCKOIIHSI, XpoMaTorpadus,
aNeKTpodopes, METOT MEUCHBIX
aToMoB, nuddepeHuanpHoe
LEHTPUPYTUpPOBAHUE,
KYJIbTUBHPOBAaHHUE KIIETOK.
DNEKTPOHHAsE MUKPOCKOIHS.
3anstue 4 [Ipaktudeckas padbora 1
«TexHrKa MUKPOCKOITUPOBAHUSI»

2
BI/III MEPONPUATHSA: 3alllUTa, TCCTUPOBAHNE, KOJIJIOKBUYM, APYTrO€
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3anstue 5 [Ipaktudeckas padora
«M3y4yeHre METOI0B KJIETOYHOU
ouostoruu (xpomarorpadus,
anekTpodopes, auddepeHnnaIbHOe
nentpudyruposanue, [TLP)».

MoayabHasi eTMHHIIA
1.4. Xumuueckas
opraHu3aunus
KJIEeTKH.

3ansarue 6 [Ipaktuueckas padorta
«O06HapyxeHue OCJIKOB C
MTOMOIIBIO0 KAYECTBEHHBIX
peaKIUii.

3anstue 7 HykienHOBbIE KUCIOTHI.
JIHK u PHK. Ctpoenue
HYKJIEMHOBBIX KHUCJIOT.
Hyxkneoruast. [IpuHiun
KOMILUIEMEHTapHOCTH. [IpaBuiio
Yapradda. Ctpykrypa JHK -
JIBOMHAS CIIUPAJIb.
MecronaxoxaeHue u
ouonornueckue ¢pynkuuu JHK.
Bunst PHK. ®ynkiuu PHK B
KJIETKE.

3anstue 8 [IpakTuueckas paborta
«HMccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIIEJIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

3anstue 9 CTpykTypHas Onoaorus:
OmoxuMHuueckne u Onodusndeckre
HCCIIEIOBaHMs COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpPBI
6uomornexyn. KonrponbHas pabora
«XuMHu4ecKas OpraHu3anus
KIJIETKI».

KOHTPOJIbHAS
paborta

MonayabHasi eTMHULLA
1.5. Crpoenne u
(pyHkIUM KIETKHU.

3ansatue 10 Crpoenue
MIPOKAPUOTHUYECKON KIETKH.
Krnerounas crenka Oaktepuii u
apxeil. OCOOEHHOCTH CTPOEHUS
rerepoTpo@HoOi U aBTOTpOHOM
MIPOKAPUOTHUYECKUX KIETOK. MecTo
U pOJIb IPOKApUOT B OUOLIEHO3aX.

3ansarue 11 [utommasma.
[uTo30mb. [{luTockenet. /Brmxenue
uToria3Mel. OpraHouabl KJIETKH.
OpnHoMeMOpaHHbIE OpPraHOU/IbI
KJIETKU: YHAOIUIa3MaTHUECKasl CETh
(BIIC), anmmapat I'onbmkw,
JM30COMBI, UX CTPOCHUE U
¢dbynkumun. B3anmocss3b
0JTHOMEMOpaHHBIX OPTaHOUIOB
kyeTkd. CTpoeHue rpaHyiIsipHOTO

KOHTpPOJIbHAaA
pabota
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petukyinyma. CHHTE3 paCTBOPHUMBIX
0cnkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['maakuii
(arpanymsIpHBIiT)
SHJIOTUIA3MATUICCKUN PETUKYIIYM.
CekperopHas (yHKIUS arnmapara
lNonbmxu. Tpancnopt BENMIECTB B
KJIeTke. Bakyosu pacTUTENbHBIX
kierok. Kiierounsiii cok. Typrop.

3anstue 12 HememOpaHHbIe
opra"ouzs! kiueTku CTpoeHue u
(GyHKINN HEeMEMOpaHHBIX
OpPraHoOUJIOB KJIETKH. PUGOCOMBI.
MuxkpoduiameHTsl. MbIIIeyHbIE
KJIETKH. MUKPOTpYOOUKH.
Kinerounslii nentp. Ctpoenue u
JBUKCHUE KI'YTUKOB Y PECHUYEK.
MuKpoTpyOOUYKH IIUTOIIIA3MBI.
LenTpuons. Knerounsie
BKIItoueHus. CpaBHUTENbHAS
XapaKTEpUCTHKA KJIETOK SyKapuoT
(pacTuTenbHOM, KUBOTHOM,
IpuOHOI).

3ansarue 13 [IpakTuueckas pabora
«M3ydyeHue cTpoeHHs KIETOK
pa3IUYHBIX OPraHU3MOBY.

3anstue 14 [Ipaktuyeckas pabora
«M3yueHne CBOMUCTB KJIETOYHOM
MeMOpaHbI».

3anstue 15 [Ipaktuueckas pabora
«HccnenoBanue miaasmMoiansa u
JETUTa3MOJIN3a B PACTHTEIFHBIX
KJIETKaxX».

3anstue 16 [Ipaktuueckas padbora
«M3yueHne IBUKEHUS LIUTOILIA3MBbI
B PaCTUTENBbHBIX KIETKAX).
Kontponshas pabora «CtpoeHue
KJIETKH»

MonayabHasi eITMHULA
1.6. O6MeH BemliecTB
U NpeBpalieHue
JHEPIruH B KJETKe.

3ansitue 17 [lepBuuHbIil cuHTE3
OpPTaHHYECKUX BEIIECTB B KIIETKE.
®ortocunrte3. CBeTOBas U TEMHOBAs
(a3l [IpoiyKTUBHOCTH
(doTocuHTe3a. BiusiHMe pa3nuuHbIX
(hakTOpOB HA CKOPOCTH
(doTocuHTe3a. 3HAYCHHE
(dhoTocuHTE3A.

3anaTtue 18. XeMocHuHTE3.
PazHooOpasue opraHn3MoB-

KOHTPOJIbHAS
paborta
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XEMOCHHTETHKOB!
HUTPUPUIHPYIOLTHE OaKTepHH,
XKene300aKTepuu, CepoOaKTEepHH,
BOJOPOJHbIE OaKTEpUU. 3HAUEHHE
XEMOCHHTE3a.

3ansTtue 19 AnaspoOHbIe
opranu3Msl. Buzsl OpoxeHus.
[IpoaykTsl OpoKeHUs U UX
HCIOJIb30BAHUE YEIIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTUH U
BO30yauTENN OOJIC3HEH.

3anstue 20 buonornyeckoe
OKHCJICHHE, WJTH KJIETOYHOE
npixanue. Ponb MUTOXOHAPUI B
mporeccax OMOJIOTHYECKOTO
okucienus. [lukianueckue
peakrmn. OKUCTUTENTFHOE
hochoprmmpoBanue.
[IpenmyiiecTBa a3poOHOTO MyTH
oOMeHa BeIIeCTB Mepes
aHa’poOHBIM. DPPEKTUBHOCTh
HHEPreTHYecKOro 0OMeHa.

3anstue 21 [IpakTuueckas padbora
«3yueHne KaTaIuTUYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
MIpUMEpE aMIIIa3bl WM KaTajlas3bl)y.

3ansarue 22 [Ipaktuyeckas pabora
«M3yuyenue GpepMeHTaTUBHOTI'O
pacIieruieHus NepoKcuaa BoA0poia
B PACTUTEIBHBIX U )KUBOTHBIX
KIIETKaX)».

3anstue 23 [IpakTuyeckas padora
«CpaBHeHHE MPOLECCOB
(OTOCHHTE3a M XeMOCHHTE3a.

3ansarue 24 [Ipaktuueckas pabora
«CpaBHEHHE TPOLIECCOB OPOKEHUS
U IbIXaHUA».

MonayabHasi eTMHUILA
1.7. HacaeacTBeHHas
uHopmanus u
peajaun3anus ee B
KJIETKe.

3ansaTue 25 TpaHcusus u ee
dTamnbl. YUacThe TPAaHCTIOPTHBIX
PHK B GuocunTese 6enka. Y cnoBus
ounocunTe3a 6enka. Koauposanue
aMUHOKHCIIOT. Pob prbocom B
OmocuHTe3e Oenka.

3ansatue 26 Bupychl - HEKJIETOUHbIE
(OpMBI )KHU3HU U OOJTUTaTHBIE
napa3uThl. CTpoeHue NpoCThIX U
CJIOKHBIX BUPYCOB, PETPOBHPYCOB,

KOHTpPOJIbHAaA
pabota
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O6akrepuodaros. [Ipakrrnueckas
pabota «Co3anue MoJeu
BUpYCay.

3ansitue 27BupycHble 3a00J1eBaHUS
YeJI0BEKa, )KUBOTHBIX, PACTCHH.
CIINJ, COVID-19, conuanbHbie U
MEIUIIUHCKUE TTPOOJIEMBI.

MoayabHasi eTMHHIIA
1.8. ’KuzueHHubIi
HUKJ KJIeTKH.

3anstue 28 MaTpUyHbI CUHTE3
JHK - peruikanus. [TpuHmumnet
pemwukannu JJHK:
KOMIUIEMEHTApPHOCTD,
IIOJIyKOHCEPBAaTUBHBIA CHHTE3,
aHTUIAPAJUIEIbHOCTh. MexaHu3M
perukanuu JJHK. Xpomocomsr.
Crpoenune xpomocoMm. Tesnomepsl u
TenoMepasza. XpoMOCOMHBIN Ha0Op
KJIETKH - KapHOTHIl. [IUIUIONIHBIN U
raruIouIHBIN HAOOPBI XPOMOCOM.
I'oMoJI0rHYHBIE XPOMOCOMBI

3anstue 29 Perynsanus
MHUTOTHYECKOTO LIUKJIA KIETKH.
[Iporpammupyemasi KieTouHast
ruOelb - anomnTo3.

3ansarue 30 [IpakTuueckas pabora
«3yueHne XpoMOCOM Ha TOTOBBIX
MUKpormpemnaparaxy. [Ipakrunyeckas
pabota «HabmoieHne MUTO3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)».
Kontponbnas padota «Ku3HeHHbII
IIUKIT KJICTKN

KOHTPOJIbHAS
pabora

MonayabHasi eIMHULLA
1.9. Ctpoenue u
byHkunn
OPraHHM3MOB.

Sanarue 31 OcobenHocTn
CTPOCHHS U KU3HEEATEIIbHOCTH
OIHOKJIECTOYHBIX OpFaHI/ISMOB.
Baktepuu, apxen, OTHOKIETOYHBIS
FpI/I6BI, OJHOKJICTOYHBIC
BOJOPOCIH, IPYTHE MTPOTUCTHI.
KOJ'IOHI/IaIII)HI)IC OpFaHI/ISMBI.

3anarue 32 Tkanu pacteHuil. Tunel
PaCTUTENBHBIX TKAHEH:
oOpa3oBaTenbHasi, MOKPOBHAs,
IIPOBOJIAAIIAsA, OCHOBHAA,
Mexanudeckas. Oco0eHHOCTH
cTpoeHus, GyHKIUH 1
pacrosoKeHus TKaHEH B opraHax
pacTeHuH.

3ansatue 33 Opransl.
BereraTtuBHrule u ICHCPATHUBHBIC

KOHTpPOJIbHAaA
pabota
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opranbl pacteHuii. Oprassl 1
CHUCTEMBbI OPT'aHOB KUBOTHBIX U
yenoBeka. DyHKIMK OpraHoOB U
CHCTEM OpPraHOB.

3anstue 34 [ puxeHue
OpraHu3MoB. J[BuxeHue
OJTHOKJIETOYHBIX OPTraHU3MOB:
amMe0OoUIHOE, )KTYTUKOBOE,
pecHuuHoe. [IBuxeHue
MHOT'OKJIETOYHBIX PaCTCHUM:
TPOIU3MBI U HACTUU. [[BrKEeHUE
MHOT'OKJICTOYHBIX KUBOTHBIX U
YelloBeKa: MBIILIEYHAs CHCTEMA.
Pednexce. CkeneTHbIC MBIIIIIBI U UX
pabota. [[pixaHue OpraHu3MoB.
Jpixanue pactenui. JlpIxanue
*KUBOTHBIX. u(dy3us razos yepes
MOBEPXHOCTD KiIeTKU. KoxkHOE
npixanue. [IpixarenpHas
noBepxHocTh. JKabepHoe u
JIETOYHOE JibIxaHue. Jprxanue
MMO3BOHOYHBIX KUBOTHBIX U
YeJI0BEKA. DBOJIFOLIMOHHOE
YCJI0)KHEHUE CTPOCHHUS JIETKUX
MMO3BOHOYHBIX KUBOTHBIX.
JpIxaTenbHas cucTeMa 4eaoBeKa.
MexaHu3M BEHTUIISILIUY JIETKUX Y
MITULl ¥ MJIEKOTTUTAIOIIINX.
Perynsuus apixanusi.
JlpixareabHble 00HEMBI.

3anstue 35 Boigenenue y
OopraHu3moB. Beienenue y
pacreHuil. Beigenenue y
KUBOTHBIX. COKpaTUTENbHbIE
BakyoJsii. OpraHsl BbIIEIEHUS.
OuibTpanus, cekpenus 1 oopaTHoe
BCaChIBaHUE KaK MEXAHU3MBI
paboThl opraHoB BbiAeneHus. CBA3b
IIOJIOCTH T€Ja ¢ KPOBEHOCHOU U
BBIICJTUTENILHON CHCTEMaMHU.
Boiaenenue y no3BOHOYHBIX
KUBOTHBIX U YesoBeka. [Touku.
Crpoenne U QyHKIIMOHUPOBAHHE
He(pona. Ob6pazoBaHuEe MOUHU Y
YesloBeKa. 3almra y
MHOTOKJIETOYHBIX )KHUBOTHBIX.
IToKpOBBI ¥ UX IPOU3BOHBIE.
3amura opranu3ma ot 0oJIe3HE.
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NMMmyHHas cucteMa 4eoBeKa.
Kiterounslii 1 ryMOpaJIbHBIN
UMMYHUTET. BpoxXIeHHbIN U
NpUOOpETeHHBIN criennpUIeCKuit
UMMYyHHTET. Teopust KIIOHAJIbHO-
cesieKTuBHOro uMMynurera (I1.
Opnux, ®.M. bepuer, C.
Tonerasa). BocnanurenbHbie
OTBETHI OpraHu3MoB. Poib
BPO’KJEHHOI'O UMMYHUTETA B
Pa3BUTUU CUCTEMHBIX
3a00JICBaHH.

3anstue 36 HepBHas cucrema u
pedIiekTopHast perysius y
KUBOTHBIX. HepBHast cuctema u ee
OTJIeNIbl. DBOJIIOLIMOHHOE
YCIIO)KHEHUE CTPOCHHSI HEPBHOM
CUCTEMBI y )KUBOTHBIX. OTIEIBI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pediiekc u
pednexTopHas ayra. besycioBHbie
Y YCIIOBHBIE PE(IICKCHI.

3anstue 37 [lpaktuyeckas pabora
«3ydyeHne TKaHel paCTEHUN».

3anstue 38 [lpakTuyeckas pabora
«VM3ydyenune TKaHeH JKUBOTHBIX ).

3anstue 39 [Ipaktuyeckas padora
«M3yueHne opraHoB IBETKOBOTO
pacTeHus».

MoayabHasi eTHHHIIA
1.10. Pa3zMHo:KeHHe H
pa3BurTue
OPraHM3MOB.

3anatue 40 Ilonosoe
pa3mHosxeHue. [1onoBbie KIIEeTKH,
nnn raMmeTsl. Metios. Ctagun
Meio3a. [loBenenue XxpoMocom B
Mmeno3se. Kpoccunrosep.
Bbuonornueckuii cMbIca Melio3a U
MOJIOBOTO Mpornecca. Meio3 u ero
MECTO B )KU3HCHHOM ILIHKJIIC
opranu3moB. OMI0A0TBOPEHUE U
SMOpPUOHAIIEHOE Pa3BUTHE
)KUBOTHBIX. CIIOCOOEI
OIUIOJOTBOPEHHUS: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.

3ansarue 41 [Ipaktuueckas padora
«VM3y4yeHune cTpoeHusl OJIOBBIX
KJIETOK Ha FT'OTOBBIX
MUKpOIIpenaparax».

3anstue 42 [Ipaktuueckas pabora
«Brp1aBenune IMPU3HAKOB CXOACTBA

KOHTPOJIbHAasA
pabota
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3apO,Z[BIHJCI>'I IIO3BOHOYHBIX
KHUBOTHBIX).

3anstue 43 [IpakTuueckas padora
«CTpoeHue OpraHOB Pa3MHOXKECHUS
BBICIITNX PACTCHUI».

3anstue 44 MexaHu3Mbl
peryJsiiiyi OHTOTE€HE3a Y PACTEHUI
Y KUBOTHBIX. POCT 1 pa3BuTue
KUBOTHBIX. [TocTIMOpHOHATBHBIH
nepuon. IIpssmoe u Henpsimoe
pa3Butue. PazButue c
MeTamMop(do30M y 6€CITO3BOHOYHBIX
Y NTO3BOHOYHBIX )KUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO
Y HENPSIMOT'O Pa3BUTHS, UX
pacIpoCTpaHEHHE B PUPOJIE.
Tunsl pocta KUBOTHBIX. DAKTOPHI
peryssiliui pocTa )KUBOTHBIX U
yenoseka. Ctaguu
MOCTAMOPHOHAIBHOTO PA3BUTHS Y
YKUBOTHBIX U yesnoBeka. [lepuoss
OHTOreHe3a yenoBeka. CtapeHue u
CMEpTh KaK OMOJIOTUYECKUE
npoueccel. KonTponbHas pabora
«OHTOTEeHE3»

MoayabHasi eTHHHIIA
1.11. T'eneTnka -
HAayKa 0
HACJEACTBEHHOCTH B
H3MEHYUBOCTH
OPraHM3MOB.

Sausartue 45 OCHOBHEBIE

TCHCTUYCCKUC ITOHATHA U CUMBOJIBI.

['omonornyHeIE XPOMOCOMBI,
aJUIEIIbHBIC TeHBI, AIbTEPHATUBHbIE
MIPU3HAKHU, JOMUHAHTHBINA U
peLEeCCUBHBIN ITPU3HAK,
TOMO3HUTI0Ta, TETEPO3UT0Ta, YUCTAS
JMHUA, TUOPUABI, TEHOTHII,
(dhenotur. OCHOBHBIE METOTBI
TeHETUKHU: THOPUI0JIOTUUECKUH,
LATOJIOTHYECKUI, MOJIEKYIISIPHO-
TeHETUYECKUM.

3ansarue 46 [IpakTuueckas padora
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIOY.

KOHTPOJIbHAasA
pabota

Moayas 2.

MonayabHasi eIMHULA
2.1. 3aKOHOMEPHOCTH
HACJeACTBEHHOCTH.

3anstre 47 AurubpuaHoe
ckpemmBanue. Tpernil 3aKoH
Menpens - 3aK0H HE3aBUCHUMOTI'O
HACJIEIOBAHUS TPU3HAKOB.
ITuTonornueckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

3ansarue 48 [IpakTuueckas pabora

KOHTPOJIbHAS
pabora




n/n

Ne monyas m
MOIYJILHOMH eIMHULBI
y4eOHOro npeamera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYEeCKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MepPONpUATHH

anlz

KOHTPOJbHOT0
MepOonpusiTUs

Koa-Bo
4acoB

«M3ydenue pe3ynpTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
JPO30(UITBI».

3anstue 49 [IpakTuueckas padbora
«M3ydenue pe3ynbTaToB
JUTUOPUIHOTO CKPEIUBAHUS Y
JPO30(UITBI».

Bansarue 50 ['eneTnueckuii
KOHTPOJIb PAa3BUTHS PACTCHUH,
JKMBOTHBIX U Y€JIOBEKA, a TAKKE
(hU3MOJIOTHYECKHUX MPOIIECCOB,
IIOBEIEHUA M KOTHUTHBHBIX
¢bynkuii. ['enetnueckue
MeXaHU3MBI CHMOHMOTEHEA,
MeXaHU3MbI B3aUMOIEHCTBUS
«XO3STUH - TTAPa3UT» U «XO35UH -
MHUKpOOHOMY. ' eHeTHUeCcKre
ACTICKTBI KOHTPOJIS K U3MCHCHHUS
HaCJIEACTBEHHON MH(GOPMAIINH B

ITOKOJICHUAX KJICTOK M OPraHU3MOB.

MonayabHasi eIMHULA
2.2. 3aKOHOMEpPHOCTH
N3MEHYUBOCTH.

3anarue 51 MoaudukannoHHas
M3MEHYUBOCTH. Poib cpesibl B
(bopmMupoBaHUU

MOIU(PUKAITMOHHON U3MEHUNBOCTH.

Hopwma peakiuu npuzHaka.
BapuanuoHHslii psia u
BapHalroHnHas kpusas (B.
Noranncen). ColicTBa

MOI[I/I(I)I/IKEU_[I/IOHHOI\/‘I N3MCHYHMBOCTH.

3ansarue 52 [IpakTuueckas pabora
«MccrnenoBanue 3aKOHOMEPHOCTEN

MOAU(PUKAITIOHHON U3MEHUNBOCTH.

ITocTpoeHue BaprallMOHHOTO psija
Y BAPUALIMOHHON KPUBOI».

3ausrue 53 KomOunarusHas
H3MEHYNBOCTE. Meli03 1 MOI0BOM
MPOILIECC - OCHOBa KOMOMHATUBHOMN
H3MEHYHBOCTH. Poitb
KOMOMHATHUBHOW U3MEHUYNBOCTH B
CO3JaHUH T€HETHYECKOTO
pa3zHooOpa3us B mpezenax OqHOro
BHUJIA.

3ansarue 54 [Ipaktuueckas pabora
«Myranuu y apo3oduiisl (Ha
TOTOBBIX MUKpOIpenapaTax).

KOHTPOJIbHAS
paborta

MonayabHasi eIMHULA
2.3. T'eHeTHnka
yeJjI0BEeKa.

3anarue 55 HacnencTBeHHble
3a0071eBaHns YeloBeKa. ['eHHbIe u
XPOMOCOMHBIE€ OOJIE3HU YETIOBEKA.

KOHTPOJIbHAS
pabora
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4acoB

Bonesnu ¢ HacnencrseHHon
MPEAPACIIONO0KEHHOCTHIO.
3HayeHne MeIUIIMHCKON Ir€HETUKHU
B MIPEJOTBPAILECHUU U JICUCHUH
FeHETUYECKHX 3a001eBaHNMi
yelloBeKa. MeIMKOreHETHUECKOE
KOHCYbTHpOBaHKE. CTBOJIOBBIC
kieTkH. [IoHATHE «T€HEeTUYECKOTO
rpy3a». DTUYECKUE aCTIeKThI
HCCIICIOBAHUN B 00JIaCTH
peIaKTUPOBAHUS F'eHOMA U
CTBOJIOBBIX KJIETOK.

3ansarue 56 [IpakTuueckas pabota
«CocTaBieHUE U aHAIIU3
POJIOCIIOBHOM.

Moay/ibHasi eIMHULA
2.4. Cenexknus
OpraHu3MoB.

3ansarue 57 Metoibl
CEJICKIIMOHHOM pabOTHI.
HckyccTBeHHBIN 0TOOp: MacCcOBbII
Y MHJUBH1yaJIbHBIA. DTalbl
KOMOMHAIIMOHHOM CEIICKITHH.
HcnpiTanue npou3BoAUTENER 110
MOTOMCTBY. OTOOp IO TEHOTHUITY C
TTOMOIIBIO OIIEHKH (PeHOTUMA
MMOTOMCTBA M OTOOP IO TE€HOTHITY C
nomMonipio ananuza JIHK.

3anstue 58 Cenekius Kak HayKa.
AJNTOpPUTMEI pelIeHne 3a/1a4 Ha
OTIpeJieIeHue BO3MOKHOTO
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX
MIPU3HAKOB TIO CEJICKITHH,
COCTaBJICHHE T€HOTUITUYECKIX
CXEM CKPCIIHUBAHUA

3anstue 59 I[pakTuyeckas padora
«M3y4eHne cCOpTOB KYJIbTYPHBIX
pacTeHuil ¥ opoJ| TOMAIIHUX
KUBOTHBIX.

3anstue 60 [IpakTuyeckas padora
«M3yueHne MeTo0B CENEKINU
pacTEeHUN.

3ansaTue 61 AITopuUTMEI pereHue
3a/1a4 Ha ONPEJEIICHUE
BO3MO>XHOT'O BOZHUKHOBEHUS
HACJIEACTBEHHBIX IIPU3HAKOB 110
CEJIEKIIMH, COCTABIICHUE
TEHOTUIIMYECKUX CXEM
CKPEILHBAHHUS

3anstue 62 [IpakTuueckas pabora
«IIpuBUBKa pacTEHUN».

KOHTPOJIbHAS
pabora




n/n

Ne monyas m
MOIYJILHOMH eIMHULBI
y4eOHOro npeamera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYEeCKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MepPONpUATHH

anlz

KOHTPOJbHOT0
MepOonpusiTUs

Koa-Bo
4acoB

3anstue 63 Dxckypcusi « OCHOBHBIC
METOBI M JOCTH>KEHUS CEIEeKIINU
pacTeHuil U )KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO,
IJIEMEHHYI0 (hepMmy,
COPTOMCIIBITATENbHBIN y4acTOK, B
TETUTAYHOE XO3SHCTBO, B
1a00paTopurI0 arpOyHUBEPCHUTETA
WJIM HAYYHOTO LIEHTPA)».

MoayabHasi eTMHHIIA
2.5. buorexHogorus
M CHHTEeTHYeCcKas
omoJiorus.

3ansatue 64 Co3ganre TEXHOIOTHH
1 MHCTPYMEHTOB
IeJICHAPABICHHOTO U3MEHCHHUS U
KOHCTPYHPOBAHHUS TEHOMOB C
IEJIBIO MTOJYYCHUST OPTaHU3MOB U
HX KOMIIOHCHTOB, COJIEPIKAIIUX HE
BCTPEYAOIIUECS B IPUPO/IE
OMOCHHTETHYECKHE TTYTH.

3ansarue 65 [IpakTuueckas padora
«M3yueHne oOBEKTOB
OMOTEXHOJIOTHI.

3ansTue 66 [IpakTuyeckas padora
«[TomyyeHne MOJIOYHOKHCIIBIX
IIPOAYKTOBY.

3ansaTue 67 DKcKypeus
«buoTrexHomorus - BaxKHeHmas
MPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTH (Ha
OHMOTEXHOJIOTHUECKOE
IIPOU3BOJICTBO)».

Sanrstre 68 Co3nanue BEKTOPHBIX
BaKIIMH C I[EIbI0 00eCIIeUeHUs
KOMOMHHPOBAHHOW 3alTUTHI OT
Bo30yauteneit OPBU,
YCTaHOBJICHUE MOJICKYJISIPHBIX
MEXaHU3MOB ()YHKIIHOHUPOBAHUS
PHK-conepxamux BUpYCOB,
BBI3BIBAIOIINX 0CO00 OMacHbIC
3a00JIeBaHUs YEJIOBEKA U
JKUBOTHBIX.

KOHTPOJIbHAS
pabora

MonayabHasi eTMHULLA
2.6. 3apo:xxneHue u
pa3BuTHE
3BOJTKOIHOHHBIX
NnpeACTABJIEHU B
0moJI0orum.

3ansatue 69 JIBrKymre CUITbl
9BOIIOLMU BUIOB 110 Y. JlapBuHy
(BBICOKAs MHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB,
HACJIEICTBEHHAs! U3MEHYHUBOCTD,
0opnba 3a cyiiecTBOBaHUE,
€CTECTBEHHBI U UCKYCCTBEHHBIN
oT00p).

3anstre 70 OdopmiueHue

KOHTpPOJIbHAaA
pabota




n/n

Ne monyas m
MOIYJILHOMH eIMHULBI
y4eOHOro npeamera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYEeCKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MepPONpUATHH

Bun

KOHTPOJbHOT0
MepOonpusiTUs

2

Koa-Bo
4acoB

CUHTETUYECKON TEOPUHU IBOTFOITUN
(CTD). HeiitpanbHas Teopus
sBotonuu. CoBpeMeHHas
SBOJIIOIUOHHAS OMOJIOTHS.
3HaYeHHE SBOJIIOIIMOHHON TEOPUH B
(hopMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpAa.

MO)Iy.]'[LHaﬂ [D1070:0701¢:])
2.7.
MI/IKPOC)BOJIIOIII/IH Hu
€e¢ pe3yabTaThl.

3anstue 71 Bun, ero kpurepuu u
CTpyKTypa. BunooOpazoBanue kak
pe3yabTaT MUKPOIBOIIOIHH.
M3omnsnus - KIro4eBoi GakTop
BunooOpaszoBanus. [yt u
CrocoObl BUA00Opa30BaHUS:
IIIONATPUIECKOe
(reorpaduueckoe),
CUMITaTPUYECKOE (IKOJIOTUUECKOE),
«MTHOBEHHOE» (ITTOJIUIIJIOUIU3aLUs,
rudpuansanus). JJITenbHOCTh
HBOJIIOIIMOHHBIX MPOIIECCOB.

3ansarue 72 [IpakTuyeckas pabora
«BpligBIEHNE U3MEHYHBOCTH Y
0co0el 0THOrO BHIAY.

3anstue 73 [lpakTuyeckas pabora
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHUECKOMY KPUTEPHUION.

3anstue 74 [Ipaktuueckas pabora
«[TpucnocobaeHns: OpraHu3MoB U
UX OTHOCHUTCJIbHAA
11e71€C000Pa3HOCThY.

3anstue 75 MexaHu3mbl
(hopMupoBaHUS OMOTIOTUIECKOTO
pa3zHOOOpa3usl.

3ansarue 76 Posb HBOMIOIIMOHHOM
OuoJ0ruM B pa3paboTKe HAyYHBIX
METOJIOB COXPaHEHUs
OmopazHo0Opa3us.
MUKpOIBOIIOIUS ¥ KOIBOIIOIIHS
Mapa3suTOB U UX XO35EB.
Mexanu3mbl HOPMHUPOBAHUS
YCTOWYMBOCTH K aHTUOMOTHKAM U
criocoOb1 60PHOBI ¢ HEll.

3anstue 77 buoreorpaduueckue
METO/Ibl U3yUYECHHUSI SBOITIOLUH.
CpaBuenue (opsl U GayHbl
MaTEPUKOB U OCTPOBOB.
buoreorpaduueckue odnactu
3eviin. BUapl-oHIEMUKH U
PEJHKTHIL.

KOHTPOJIbHAs

pabora




n/n

Ne monyas m
MOIYJILHOMH eIMHULBI
y4eOHOro npeamera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYEeCKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MepPONpUATHH

anlz

KOHTPOJbHOT0
MepOonpusiTUs

Koa-Bo
4acoB

MonaysabHasi eTMHUILA
2.8.
Maxkpo3Bosaouusi 1
ee pe3yJibTaThbl.

3ansatue 78 XpoMOCOMHBIE
MYTAaIlMU U BOJIIOIUSI TCHOMOB.

3ansgrue 79 O0mnme
3aKOHOMEPHOCTH (TIpaBuUIIa)
sBoonnu. HeoOpatumocTs

OBOJJIOIMH. AI[aHTI/IBHaSI paguanus.

HepaBHoMepHOCTH TEMIIOB
9BOJIIOLIMH

KOHTPOJIbHASI
paborta

MonayabHasi eIMHULIA
2.9. I[Ipoucxoxnenue
U pa3BUTHE )KU3HHU
Ha 3eMJIe.

3anstue 80 BupryanbHas
[IpakTuueckas padbora
«MoJenupoBaHH€e ONbITOB
Munnepa-lOpu no nzydyenuro
abHOreHHOro CUHTE3a
OPraHU4YeCKUX COCIUHEHUH B
NIepBUYHON aTMochepey.

3ansarue 81 [IpakTuueckas pabora
«3yueHue u onucanue
HCKOITaCMBbIX OCTATKOB JPECBHUX
OPraHHU3MOBY.

3ansarue 82 [IpakTuueckas pabora
«M3ydyenue ocobeHHOCTEMN
CTPOEHUS PACTEHUI Pa3HbIX
OT/EJIOBY.

3ansarue 83 [IpakTuueckas pabora
«M3ydyenue ocobeHHOCTEMN
CTPOCHUSA MO3BOHOYHBIX
KHBOTHBIXY.

3angrue 84 OCHOBHBIE 3TANbI
ABOJTIOIIMH BBICIIIAX PACTCHHH.

OcHoBHBbIE apoMOP(}HO3bI pacTEHUI.

Brixon pacTenuii Ha cymry.
[TosiBieHHnEe cCIOPOBBIX pacTEHU U
3aBoeBaHUE UMU cylu. CeMEHHbIE
pactenus. [Ipoucxoxaenue
LIBETKOBBIX PACTEHHH.

3anatue 85 OCHOBHBIE ITaITbI
ABOJIIOLIMH KUBOTHOTO MUDA.
OcHoBHBIE apoMOP(}H O3B
KUBOTHBIX. BeHickas ¢ayna.
KemOpuiickuii B3pbIB - OSIBICHHUE
COBpeMEHHBIX THNOB. [lepBbie
XOpAOBBIE )KUBOTHBIE. JKU3HB B
BOJIE. DBOJIIOLHS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u
pentwmii. [Tpoucxoxaenue
MJIEKOTIMTAIOIINX U NTHULL.

[Mpuniun kimovyeBoro apomopdo3sa.

OcBoenue 0eClI03BOHOYHBIMU U

KOHTPOJIbHAS
pabora




n/n

Ne monyas m
MOIYJILHOMH eIMHULBI
y4eOHOro npeamera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYEeCKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MepPONpUATHH

anlz

KOHTPOJbHOT0
MepOonpusiTUs

Koa-Bo
4acoB

ITO3BOHOYHBIMHU )KUBOTHBIMU CYIIH.

3anstre 86 Pa3BuTHe )u3HU Ha
3emJie 1o 3paM U IIepuoaaM: apxeu,
MPOTEPO30H, NAJIE0301, ME3030M1,
KaitHo301. OO0IIas XapaKTepUCTHKA
KJIUMAaTa U re0JIOTMYeCKUX
npoueccos. [losBienue u pacuser
XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3zoBaHue: €ro yCIOBUS U
BJIMSIHME HA ra30BbIi COCTaB
aTMOCQepBHI.

3anarue 87 MaccoBble BBIMUPAHUS
- DKOJIOTUYECKUE KPHU3HCHI
nponwioro. [IpuauHe! U cnencTBUs
MaCCOBBIX BBIMUPAHUIA.
CoBpeMEeHHBIN IKOTOTHYECKUN
KPHU3HUC, €ro OCOOCHHOCTH.
[Ipobnema coxpanenus
O6ropa3zHooOpasust Ha 3emIie.

3ansarue 88 CoBpeMeHHas cucTeMa
opranndeckoro mupa. [IpuHImms!
KJIacCU(UKALIUN OPTaHU3MOB.
OCHOBHBIE CHCTEMaTHYECKHE
IPYIIIBI OPTraHU3MOB.

MonayabHasi eIMHULA
2.10.
IIpoucxoxnenue
yeJ10BeKa -
AHTPOIOreHe3.

3anarue 89 CtaHoBIEeHUE
MIPEACTABICHUHN O MPOUCXOKACHUN
yenoBeka. Penurnosueie
Bo33peHusl. CoBpeMeHHbIE HAyYHBIC
TEOPHUH.

3anarue 90 JBrKyIue cuibl
(dakTOphI) aHTpOTIOTEHE3A:
OMO0JIOTNYECKHE, COIIMATIBHBIE.
CooTHo1ieHrne 6MOJIOTHYECKUX U
COLIMANIBHBIX (PAKTOPOB B
aHTPOIIOTEHE3E.

3angrue 91 OcHOBHEBIE CTagUHU
aHTponoreHesa. Panuue
4el0BEKOOOpa3HbIe 00€3bsHbBI
(IPOKOHCYIBI) M pAaHHHUE TTOHTUJIBI -
o0II1e MPEeAKU YeT0BEKOOOPa3HBIX
00€e3bsH U JIONEN.
ABCTpaJIONUTEKH - IBYHOTHE
NpeaKu JTroei. YenoBek yMebli,
MepBbIE U3rOTOBJICHUS OPYIU
Tpyaa. UenoBek NpsiMOXOISIINI 1
MIEPBBIA BBIXOJ JIOIEH 3a IPEAEIBI
Adpuxu. Yenosek
reiiens0eprekuii - 00N mpeok

KOHTPOJIbHAS
paborta




n/n

Ne monyas m
MOIYJILHOMH eIMHULBI
y4eOHOro npeamera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYEeCKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MepPONpUATHH

anlz

KOHTPOJbHOT0
MepOonpusiTUs

Koa-Bo
4acoB

HEaHIePTAIbCKOTO YeJIOBEKA U
yesoBeka pazymHoro. Yenosek
HEAHACPTAIbCKUI KaK BU]I JIIOICH
XOJIOJHOTO KiuMaTa. UelroBek
pa3yMHBIN COBPEMEHHOTO THIIA,
JICHUCOBCKHUM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a Mpe/ieaMu
Adpuku. [Taneorenernka u
MmaJeoreHOMHUKA.

3ansarue 92 [IpakTuueckas pabora
«M3ydeHne 3KOJIOTHUeCKUX
ajanTanuil 4eJIOBEKa.

3ansarue 93 [IpakTuueckas pabota
«M3yuenue ocobeHHOCTEH
CTPOCHUSI CKEJIeTa YeIIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM).

3ansarue 94 I[pakTuueckas pabota
«M3yuenue ocobeHHOCTEH
CTPOCHUSI CKEJIeTa YeIIOBEKa,
CBSI3aHHBIX C PSIMOXOXKICHUEM.

3ansarue 95 DBoaronus
COBPEMEHHOT0 YEJIOBEKA.
EcrecTBenHsbIi 0TOOp B
MOMYJISIIUAX YeJIOBEeKa.
MyTanuoHHbIN IPOLIECC U
nosnmmopdusm. [lonynsunonHsie
BOJIHBI, Ipeii reHoB, MUTpALHs U
«ddekT ocHoBaTe» B
MOMYJISIUAX COBPEMEHHOTO
YeJI0BeKa.

3anarue 96 YenoBeueckue pachl.
[TonsTHe o pace. bonbimme pacer:
eBpoIreoniHas (eBpa3uiickas),
aBCTpaJIO-HETPOUTHAS
(3xBaTOpHUANIbHAS ), MOHTOJIOUTHAS
(asmaTcko-amepukaHckas). Bpems
Y TIyTH PacCeJIeHHsI YeIoBeKa 1Mo
wIaHeTe. EXMHCTBO YeI0BEYECKUX
pac. HaydHas HECOCTOSTENBHOCTh
pacuszma. [IpucrnocoGieHHOCTh
YeloBeKa K Pa3HbIM YCIOBUSIM
OKpy>Karoleu cpenbl. Bnusnue
reorpaduuecko cpeasl u aperda
TE€HOB Ha MOP(}OJIOTHIO U
(hU3HOOTHIO YeIOBEeKa.
KontponbHas padota
«AHTPOIIOTEHE3»

MonayabHasi eTMHUILA

3ausgrre 97 MeToasl PKOJIOTHH.

KOHTPOJIbHasA




n/n

Ne monyas m
MOIYJILHOMH eIMHULBI
y4eOHOro npeamera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYEeCKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MepPONpUATHH

anlz

KOHTPOJbHOT0
MepOonpusiTUs

Koa-Bo
4acoB

2.11. DkoJiorus -
HAayKa 0
B3aUMOOTHOIIEHHUAX
OPraHu3MoOB U
HA/I0PraHU3MEHHbIX
CHCTEM C
OKpY:Karo1ei
cpeaoi.

[ToneBbie HaOMIOACHHUS.
DKCIEPUMEHTHI B 3KOJIOTUH:
MPUPOAHBIE U Ja0OPaTOPHEIE.
MoaenupoBaHu€e B KOJIOTHH.
MOHHUTOPUHT OKPY>KaIOIIEeH Cpeibl:
JIOKaJIbHBIN, pErMOHAIILHBIN U
TJ1I00aJTbHBIH.

3ansarue 98 [IpakTuueckas pabora
«/3y4eHne METO/10B
IKOJIOTMYECKUX UCCIICIOBAHHIIY.

paborta

MonayabHasi eIMHULIA
2.12. Opranusmsbl 1
cpena oouTaHmsl.

3anstue 99 Temmneparypa Kak
sKoJIoTHUecKuil paxTop. JlercTBre
TeMIIepaTypbl HA OPraHU3MBbI.
[To¥ikmiiorepmHbIE U
rOMOMOTEPMHBIE OPTraHU3MBbI.
OBpPHUTEPMHBIC U CTCHOTEPMHEIE
OpraHu3MBl.

3ansarue 100 IIpakTuueckas padora
«BrpIsBICHUE TPUCTIOCOOICHUI
OpPraHU3MOB K BIMSIHUIO CBETAY.

3anstue 101 [IpakTuueckas pabota
«BpigBreHNE NprCTIOCOOIEHNH
OPTraHU3MOB K BIIUSTHHIO
TEMITEPATYPBI».

3anstue 102 [IpakTuueckas pabota
«AHATOMHUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT
OOUTaHUY.

3anrstre 103 buornueckue
¢dakTopsl. Buibl Onotndeckux
B3aUMOJICHCTBUI: KOHKYPEHIIHS,
XHIIHAYECTBO, CHUMOHO3 U €0
¢dopwmel. [Tapazutusm, Koomneparws,
MYyTYyaJIi3M, KOMMEHCAITH3M
(KBapTHPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue
B3aMMOJICHCTBUS (TOMUYECKUE,
dhopuueckue, padpuueckue).
3HaueHne OMOTHUECKUX
B3aMMOJAECHUCTBUH I
CYILIECTBOBAHUS OPTraHU3MOB B
cpene ooutanus. [TpuHIMI
KOHKYPEHTHOT'O UCKJIFOUECHHSI.

KOHTPOJIbHAS
pabora

MonayabHasi e1MHULA
2.13. DkoJyorus
BH/I0B U MOMYJISALMHA.

3ansatue 104 OcHoBHEIE
TTOKA3aTe | MOMYJISIHH:
YUCIIEHHOCTD, IJIOTHOCTD,
BO3pacTHAs U MOJIOBas CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMIT

KOHTPOJIbHAS
pabora




n/n

Ne monyas m
MOIYJILHOMH eIMHULBI
y4eOHOro npeamera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYEeCKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MepPONpUATHH

anlz

KOHTPOJbHOT0
MepOonpusiTUs

Koa-Bo
4acoB

pocCTa, CMEPTHOCTDb, MUI'pALIU.

3ansarue 105 IIpakTuueckas pabora
«[Ipucnocobnenus cemsiH
pacTeHUH K paCcCEIICHUION.

3angrue 106 Bux kak cucrema
nonyJsuuii. Apeansl BU10B. Bujibl
1 WX )KH3HCHHBIE CTPATETHH.
DKOIOrHuYeCKHEe SKBUBAJICHTEHI.

MonayabHasi eIMHULA
2.14. Dxoaorus
COO00IIEeCTB.
IKoJ0rnyecKue
CHCTEMBI.

3anarue 107 AHTponOreHHbIe
3KOCUCTEMBI. ArpO3KOCUCTEMA.
ArpornieHo3. Paznuuuns mexay
AHTPOTIOTEHHBIMU U TIPUPOTHBIMU
KOCHCTEMAMHU.

3anarue 108 Yp6oskocucTeMsl.
OCHOBHBIE KOMITOHEHTBI
yp6oskocuctem. ['opoackas diopa
u (payna. CuUHaHTpONU3AIHS
ropojickoit ¢aynsl. bruonoruueckoe
U XO3SIICTBEHHOE 3HAYCHHUE
arpodKOCUCTEM B YPOOIKOCHUCTEM.

3ansarue 109 IIpaktuaeckas padora
«M3ydyenue u onucaHue
ypOOIKOCHUCTEMBI.

3anstue 110 [IpakTuueckas pabota
«M3yueHne pasHOOOpa3Us MENKUX
MTOYBEHHBIX WICHHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX ).

3ansatue 111 Dxckypeus
«IKCKypCcUs B TAITUYHBIN
6uoreoreHo3 (B 1yopasy,
Oepe3HsiK, eTbHUK, Ha
CYXOJOJIbHBIN WJIU TOMMEHHBIN
JIyT, 03€p0, OOJIOTO)».

3anarue 112 3akoHOMEpHOCTH
(hopMHUpOBaHHS OCHOBHBIX
B3aUMOJICICTBUI OPraHU3MOB B
skocucreMax. Ilepenoc sHeprum u
BEILIECTB MEXKY CMEXHBIMU
SKOCUCTEMAMH. Y CTOMYUBOCTD
OpraHU3MOB, MOMYJISIITUN 1
9KOCHCTEM B YCIIOBHSX
€CTECTBEHHBIX U aHTPOTIOTE€HHBIX
BO3JICUCTBHUIA.

3ansatue 113 MeTomonorus
MOHHUTOPHHTA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX SKOCUCTEM.
KontponbHas padota
«Qxonornyeckue GaKTopbl

KOHTPOJIbHAS
paborta




n/n

Ne monyas m
MOIYJILHOMH eIMHULBI
y4eOHOro npeamera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYEeCKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MepPONpUATHH

anlz

KOHTPOJbHOT0
MepOonpusiTUs

Koa-Bo
4acoB

3anstue 114 Dkckypeus
«DKCKYpCHsI B arpOIKOCUCTEMY (HA
T10JI€ WK B TEIUTMYHOE
X035UCTBO)».

MonayabHasi eTMHUILA
2.15. buocdepa -
rjodajJbHas
IKOCHCTEMA.

3anstue 115 3akoHOMepHOCTH
CYIIECTBOBaHHS OMOC]EpHI.
Ocobennoctu 6uochepsl Kak
J100aJIbHOM SKOCUCTEMBI.
JlnHaMU4ecKoe paBHOBECHE B
ouocdepe. KpyroBopotsl BemecTs
Y OMOT€OXMMHYECKHE ITUKITBI
(yrnepona, a3ora). Purmuunocts
SIBJICHUH B OHocdepe.

3ansarue 116 30HaIBHOCTD
ouocdepsl. [lorstue o Guome.
OcHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOMHBIE JIeCa, CMEIIaHHbIE U
LIMPOKOJIMCTBEHHBIE JIEca, CTENH,
CaBaHHBbI, IyCTbIHU, TPOIIUYECKUE
jeca, BBICOKOropbs. Kinumar,
pPaCTUTENBHBIN U )KUBOTHBIN MU
OMOMOB CYIIH.

KOHTPOJIbHASI
paborta

MonayabHasi eIMHULA
2.16. Yes0Bek n
OKpY’Kauas cpeaa.

3anstue 117 AHTponoreHHoe
BO3/EHCTBUE HA PACTUTEIbHBIN U
XKHUBOTHBINA MHp. OXxpaHa
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
OCHOBHbBIE IPUHIMITBI OXPaHbI
npupoabl. Kpacubie kauru. Oco6o
OXpaHsieMble IPUPOJIHBIE
tepputopuu (OOIIT).
Borannyeckue canpl u
300JIOTHYECKHUE TTAPKH.

3ansarue 118 OcHOBHBIE IPUHITUIIBI
YCTOMYHUBOTO pPa3BUTHSA
YeIIOBEYECTBA U IPUPOIBI.
PammmonansHOE
MPUPOIONONIBE30BaHNE U
COXpaHeHHe OMOJIOTHYECKOTO
pa3HooOpasus 3emnu. O6mue
3aKOHOMEPHOCTH TJIO0ATBHBIX
9KOJIOTHUECKUX KPU3UCOB.
OcoOeHHOCTH COBPEMEHHOTO
KpHU3HCa U €T0 BEPOSTHBIC
MIOCTICIICTBHSL.

Saustue 119 Passutue MeTon0B
MOHHUTOPHHTA Pa3BUTHS OMACHBIX
TEXHOTCHHBIX MPOIIECCOB.

KOHTPOJIbHAS
pabora

UTOro

119




3.5.1.

3.5. CamocTosiTenbHasA padoTa
IlepeyeHb BONPOCOB /1151 CAMOCTOSITEJILHOTO H3yUeHHUsI H BUI0B CAMONOATOTOBKH K

TERKYIIEMY KOHTPOJIIO 3HAHUHA

Tabauia 6
Nort/ o po [Tepedenp paccMaTpuBaeMbIX BOIIPOCOB JUIS Ko-Bo
T | o Cm CaMOCTOATENILHOTO U3YUCHHS 1 BUIOB 4ACOB
CaMONOJTOTOBKH K TEKYLIEMY KOHTPOJIIO 3HAHUHN
Moayas 1 ‘
Moayas 2
1 MonynbHas enununa | XuzHenuole ¢opmbl  opraHu3moB. Ilonarue o
2.12. Opranusmbl H | Ku3HeHHOW ¢opme. JKuU3HEHHBIE (POPMBI PACTEHHIA:
cpena oOuTaHus. JIepeBbs, KYCTAPHUKH, KYCTapHUYKH, MHOIOJETHHUE 1
TpaBbl, OIHOJETHUE TpaBbl. JKU3HEHHBIE (HOPMBI
KUBOTHBIX: T'MJIPOOMOHTBI, T€0OUOHTHI, a3POOHOHTBHI.
Oco0eHHOCTH CTpOEHUs U 00pa3a KU3HU.
BrnaxxnocTth Kak HKOJIOTUYECKU I ¢axrop.
[TpucnocoOnenust pacTeHUi K MOIEPKAaHUIO BOHOTO
Oananca. Knaccudukaius pacTeHUld 0 OTHOIICHHUIO K 1
Bojze. IlpucmnocobiieHust >KMBOTHBIX K H3MEHEHUIO
BOJIHOT'O PEeKUMA.
2 MopnynbHag eaununa | [lonsitue 00 SKonoruueckoil  HMIIE — BUJAA.
2.13. Okonorusa | Mectooburanue. MuoromepHast MOJIENb
BHJIOB U nonmyysiuui. | skojormueckod Humu J[.M. XarumHcona. Pa3mepsl 1
9KOJIOTUYECKOM HUILY. [TorennuanbHas U
peanr30BaHHAsT HAIIH
3 MonyneHast enuauna | CTpykrypa W (QYHKIHS JKHBBIX CHCTEM, OIIEHKAa HX
2.15. buocdepa - | pecypcHOro noreHumaza u 6uocGepHsIx GyHKIHH. 1
riobanpHas
HKOCHUCTEMA.
4 CaMOTIOJITOTOBKA K TEKYIIEeMY KOHTPOJIIO 3HAHUH 2
5 MIOATOTOBKA K DK3aMEHY 10
BCEI'O 16

4. YueOHO-MeTOANYeCKOe U HH(opManOHHOE o0ecnieyeHne y4eOHOro npeamera

. Aradonona, 1. b. buonorus: 6a30BbIil ypOBEHb: MPAKTHKYM : yueOHOe mocodue / 1. b.

Aradonosa, B. . CusornazoB. — M.: [Ipocsemenue, 2024. — 112 ¢. — ISBN 978-5-
09-112641-9. — Tekcrt : 21eKTpoHHBI // JIaHb : AIEKTPOHHO-OMOIMOTEYHAST CUCTEMA.
— URL: https://e.lanbook.com/book/409214 (nata oopamenus: 17.09.2026). — Pexum
JIOCTYTIA: JIUIsl aBTOPHU3. TIOJIb30BaTENEH

. TepemoB A.B.buonorus. buonorudeckue cuctembl u mporecchl. [locobue s

CaMOCTOSITENIbHOM paboThI 0o0y4aromuxcs B YUPEKIECHUSIX CpeIHero
npodeccuoHaabHOro obpasoBanus (yriyOneHHBIH ypoBeHb); B 2X 4. / A.B. Tepemos,
P.A. IlerpocoBa. — 1-e uzn. —M.: Muemo3suna, 2012. — 400 c.

5. Kputepuu ouleHKHM 3HAHWH, YMEHUI1, HABBIKOB M 3asIBJI€HHbIX KOMIIeTEeHIM i
Bunel Tekymero KOHTpOJS: KOHTPOJbHas paboTa, MO Mepe OCBOCHHUS BCEro MOMYIIS

MPOBOAMTCS TECTUPOBAHUE.

IIpomeKyTOUHBIN KOHTPOJIb — 9K3aMEH BO BTOPOM CEMECTPE.

Tabnuua 8




Ilinan-pedTuHT AUCUMIIMHBI «bHoOrHsD)

MoynbHbIE €AUHHULIBI

Bupa xonTpOons

MaxkcumanbHoe
KOJIMYECTBO 0AJJIOB

Monayas 1
MonynbHas equauna 1. Konrponsaas pabora «buomnorus | 5
buosorus xak Hayka. KaK HayKa»

MopynbHas eqununa 2. XKussie
CHUCTEMbI U X U3Y4YCHUE.

MonynbHas equHuLa 3.
buomnorus kietku.

MonynbHas equauna 4. Konrponbnas pabora «Xumuyeckas | 5
XuMHUecKasi OpraHu3anus OpraHu3alus KIETKU»

KJIETKH.

MopynbHas equHuna S. Kontponeaass pabora «Ctpoenue | 5
CrpoeHnnie U pyHKIUH KICTKH. KJIICTKH

Mopynbhas eqununa 6. OOMen KontponbHas pabora | 5
BEILIECTB U IIPEBpallleHUE «MeTtaboau3m»

HHEPrUU B KIIETKE.

MonynbHas eauHuna 7. Konrponbnas pabora «Matpuussle | 5
HacnencrBennast unopmManyst 1 | MPOLECCHI»
peanu3alys ee B KJIETKE.

MonynbHas equauna 8. KonTponbhast padora «KusHeHHsbl | 5
JKW3HEHHBII IMKII KJIETKU. LUK KJICTKH

MonynbHas equauna 9. KonTponbhas padota «Tkanu u 5)
Crpoenue u GyHKIUU oprasbl. CUCTEMBI OPIaHOB»
OpraHU3MOB.

MonynbHas equanna 10. KonrtponsHas pabora 5
Pa3zMHOXkeHUE u pa3BuTHE «Pa3MHOXkeHNE OpraHu3MOB.
OpPraHu3MOB. OnTOrenes»

MopnynbHas eqununna 11. Kontponbnast pabora «OcHOBHBIE | 5
I'eneruka - Hayka o MIOHSITHUSI TEHETUKN»

HACJIEICTBEHHOCTU U
W3MEHUYMBOCTH OpPraHU3MOB.

TectupoBanue 1o Moy | 55
Hroro 3a moxyan 1 100
Moayas 2.

MopynbsHas equauna 12. Kontponbnast pabora «Pemenue | 5
3aKOHOMEPHOCTH 3a1a4 Ha 3aKOHOMEPHOCTH
HACJIEJICTBEHHOCTH. HACJIETOBaHUS»

MonynbHas equanna 13. KonTponbHas pabota | 5
3aKOHOMEPHOCTH U3MEHUYHUBOCTH | «/I3MEHYMBOCTH MPU3HAKOB)»

MopynbHas eqununa 14.

I'eneTnka yenoBeka.

MonynbHas equauna 15. Konrponsaas pabora «Cenekius. | 5
Cenexnus opraHu3MoB. bruorexHonornn»

MonaynbHas enuauna 16.
buoTrexHonorus U CUHTETUYECKAs
Ouosorusi.

MonynbHas equanna 17. Konrponbnas padora «9Bomouus» | 5

3apoKJICHUE U Pa3BUTHE




SBOJTIOIIMOHHBIX TIPEICTABICHUN B
OMOJIOTHUH.

MonaynbHas enuauna 18.
MukposBoonus u ee
pEe3yJIbTaThI.

MonynbHas equauna 19.
MakposBosronus u ee

pE3ybTaTHI.

MonaynbHas enuauna 20. Kontponbnast pabora «PasButme | 5
[IpoucxoxaeHune u pa3BUTHE JKM3HHU Ha 3eMIIe»

JKH3HH Ha 3eMIIe.

MopynbHas eqununa 21. KonTponbHas paborta | 5
[TporcxoxaeHNE YeIoBeKa - «AHTPOIIOTEHE3»

AHTPOIIOTEHE3.

MopynbHas eqununa 22. Kontponbnast pabora «Dxoisorus. | 5
DkoJsorus - HayKa o OKkojornyeckue GaxkTopbh»

B3aMMOOTHOIIICHUSIX OPraHU3MOB
Y HAaJIOPTaHU3MEHHBIX CUCTEM C
OKPYKaIOIIEH CPEeNIOn.

MonynbHas eqununa 23.
OpraHu3msl U cpejja 0OUTaHMsL.

MopynbHas equnua 24.
DKOJIOTHS] BUJIOB M TMOIYJISIITUI.

MopynbHas equHuna 23.
DKOJIOTHS COOOIIECTB.
DKOJIOTHYECKHE CUCTEMEL.

MopynbHas eqununa 26. Kontponbnas padota «buocdepar 5)
buocdepa - rnodbanpHas
HKOCHCTEMA.

MopynbHas eqununa 27.
YenoBeK M OKpyKarolas cpea.

CPC 20
TectupoBanue mo Moryiio | 40
Hroro 3a KM 2 100

JlononHUTENbHBIE Oalibl: MCClEOBaTeIbCKas pabdoTa ¢ MOCIENYIOIIMM HalmHCaHUEM
CTaThU M BBICTYIVICHHEM Ha CTyJeHUeCKOi KoHpepeHmu - 20-25 6amos,;

Bce Buapl y4yeOHbIX paboOT JOKHBI OBITH  BBIIOJHEHBl B  YCTaHOBJIEHHBIE,
IPeyCMOTPEHHBIE TpaprKOM y4eOHOTO Mporecca.

[Ipn m3ydyeHnn MOAYIBHOM €AMHHUIBI AUCHMUILIMHBI MPOBOJUTCS PYOEKHBIN KOHTPOJIb
3HAHUW C IEJBI0 NPOBEPKHM M KOPPEKLIMHM XO0Ja OCBOCHMSI TEOPETHUYECKOTO MaTepuaia u
MPAKTUYECKUX YMEHUN U HaBBIKOB. PyOexHBIH KOHTPOJIb 3HAHWM MPOBOAMUTCS MO rpaduKky B
4achl NPAKTUYECKUX3aHATUH TI0 OCHOBHOMY PACIIMCAHUIO

Tema cunTaercs cJaHHOW, IPU YCIIOBUU MOJTYyYEHUS CTyAeHTOM He MeHee 60% OaioB ot
MaKCHUMaJIbHO BO3MOXHOT'O KOJMYECTBA, KOTOPOE OH MOT OBl MOIYYUTh 3@ 3TOT MOIYIb.

B koHIIe cemecTpa Ha OCHOBAHMHM [TO3TAITHOI'O KOHTPOJISI 00Y4EHHUs] CYMMUPYIOTCS Oabl
TEKYLIEr0 PEeHTHHIra, MOACYUTHIBAIOTCS JOMOJHUTENbHBIE OaJIbl U MPUHUMAETCS PEIICHHE O
JIOIyCKE CTYJEHTA K BBIXOJJHOMY KOHTPOJIIO MJIM OCBOOOKACHUIO OT €r0 Cauu.

CryneHT 00s3aH OTYMTATBHCS MO BCEM MOAYISM AMCLUUIUIMHBI M C YYETOM BBIXOJHOTO
KOHTpoJIZ HaOpatb He MeHee 60 OamnoB mo naucuumuiiHe. CTyneHTy, He HaOpaBuIieMy
MUHUMAJIBHOE KOTHUecTBO OamioB (MeHee 60), maercs 14 kameHAapHBIX THEH Mocae OKOHYaHUS
KaJICHIAPHOTO MOJYJISI 7151 J0O0Opa HEOOXOIMMOTO KOJTUYEeCTBA OAJIIOB.




I'pamanuu oneHKM:

60-72 Ganna 11t OLIEHKHU «YAOBJICTBOPUTEIHHOY

73-86 Gata a7st OLEHKHU «XOPOILIOY

87-100 6ayu10B I OLIEHKHU «OTJIMYHO).

Ecnu no pesynprataM TeKymiero pedTuHra CTyAeHT Habpan B cymme meree 60% Oanos
OT MaKCHUMaJIbHOTO PEHTHHTa AUCIUIUIMHBI, TO JIO BBIXOJHOTO KOHTPOJIS OH HE JIOMYyCKAaeTCs U
CUHMTACTCSl 3aJI0JDKHUKOM [0 ATOW AMcuuIUIMHE. s ycTpaHeHHs 3a0JDKEHHOCTH CTYIEHT
MoJTyJaeT MHANBUAYAIbHOE 3aJJaHue JJI1 CAMOCTOSITEIbHOM pabOTHI.

Ecmu xe cymma GammoB cocraBiseTr 60 u Gonee, TO MO YCMOTPEHHIO TPENOAaBaTems
CTYJICHTY MOJKET OBITh IPOCTABIICH 3a4eT 0e3 cllayu BBIXOJAHOTO KOHTpoJid. Eciau cTyaeHT He
HaOpan Ha MPOTSDKEHUWH ceMecTpa HeoOXOIUMOe KOJIMYECTBO OallIOB, OH CHAeT 3adeT I
PacCIUCaHUIO CECCHH.

6. MarepuabHO-TeXHHYECKOe o0ecreyeHne y4eOHOro npeamera
Crnenmanu3upoBanHas yueOHas nmadbopartopust (1-11a,1-11a,1-27, 1-30 B kopmyce
UITbuBM).
O6opynoBanue yueOHOro KabuHeTa:
MOCaJ0OYHbIE MECTa MO KOJIHUYECTBY 00YJarOIINXCS;
paboyee MecTO MpernojaBaTes;
HaTypaJibHbIe OOBEKTHI (3KUBBIE PACTEHUSI U KUBOTHBIE, KOJUIEKIIMH, BIAXKHbBIE U
OCTEO0JIOTMUYECKUE TIperaparsl, repOoapuu U mp.);
MUKPOCKOITIBI, JTyTIbI
puOOpBI, ocyza, MPUHAAICKHOCTH [l IPOBEACHUS JEMOHCTPALMN 1 1a00paTOPHBIX padoT;
MYJISDKU, MOJIETH, pelbeQHbIC TaOIUIIbI;
ocoOus Ha Me4aTHOM OCHOBE (TaOJUIIbI, KAPThI, YUEOHUKH, TUAAKTHUECKUI MaTepuai u T.1.);
9KpaHHO-3BYKOBBIE cpencTBa o0yuenus (33CO): Buaeohunsmsi;
300MYy3€H € KOJUIEKIIMEW Yydell MPEICTABUTENIEH BCEX KJIACCOB MO3BOHOYHBIX, YEPEIIOB,
CTALlMOHAP CO CENbCKOXO03AUCTBEHHBIMH U JIAOOPATOPHBIMU KUBOTHBIMU.

7. MeToan4ecKue yKasaHHs 1Jis1 00y4al0IIHUXCS 110 OCBOCHUIO Y4eOHOI0 mpeaMera

7.1. MeToanyeckne yKa3zaHus Mo y4eOHOMY npeaMeTy AJs 00y4aromuxcst

I[J'ISI yCHI€UIHOT O OCBOCHUA JAUCIHUITIINHBI «buomorusy KIIFOUE€BBIM SABJISICTCA
CHUCTEMATUYECKOE 3aHIATHE U NU3YUYEHNUE TEOPETUUECKOTO MaTepraa.

B IIoMompb aJist FJ'Iy6OKOFO IMOHUMAaHUA HN3Yy4aCMBbIX 00BEKTOB HMEIOTCS HarJsiIHbIC
MaTepHaibl, PU PACCMOTPEHHH KOTOPBIX MOYKHO H3ydyaTh >KHUBble 00BEKTHl. Kpome sToro
MOTyT OBbITh OHOJIOTWYECKHE IpernapaThl, Me4YaTHble MaTepHalibl, (OTOCHUMKH, PHUCYHKH,
NpEeJCTaBICHHbIE HA MYJIbTHUMEAMHHOM OOOpYyIOBaHMU U T.N. s TOro, 4roObl CTYIEHTHI
Oojiee ycCNeUIHO YCBaWBajlu Marepuai, s (GOpMUPOBAHUA OMONOTMUYECKUX YMEHHH H
HaBBIKOB, 00s13aTeNIbHO TpedyeTcs npaBuibHOE odopmiieHHe TabopaTOpHBIX paboT. B nanHOM
JUCHOUIINIMHE  CTYACHTAOJIKCH O6paTI/ITB oco0oe BHHMaHHE Ha HU3YUCHUEC CHUCTCMBI
OMOJIOTHYECKHUX HAYK.

7.2. Meroanyeckne yKasaHusi 0 y4eOHOMY mHpeAMeTy VI MHBAJIUAOB W JIMI C
OrpaHU4Y¢HHBIMHA BO3MOKHOCTAMMU 310POBbLA
B Oeiaiax OCBOCHUA yqe6H0171 nporpamMmbl  JUCHOUIUIMHBI HWHBaJIMJaMHU W JIMIAMH C
OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbs 00€CIIeUNBaETC:

1. JIJist ”HBAaTUIOB U JIUII C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBbSI 10 3PEHHUIO:

1.1. pa3MeIeHne B JOCTYNHBIX I OOYyYaronIuxcsi MecTaX W B aJalTHPOBAHHOM
dbopMe cripaBoUHON MHGOPMAITUH O PACTIUCAHUU YICOHBIX 3aHSATU;

1.2. MPUCYTCTBHUE ACCUCTEHTA, OKAa3BIBAIOIIETO OOyYaromeMycsi HEOO0XOIUMYIO

IIOMOIIIb;



1.3. BHIMYCK aJbTCPHATUBHBIX ()OPMATOB METOJAMYECKUX MATEPUAIOB (KPYITHBIHA
mpudT Wwin ayanodaiiis);

2. J1s1 ”HBAIUAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBBS MOCITYXY:

2.1. Ha/JIeXKAIIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHHUE NH(POPMAIIH;

3. st MTHBAIUAOB U JIUI C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU 3]I0POBbS, HMEIOIIUX
HapyLIEHUs ONOPHO-ABUTATEIILHOIO allapara:

3.1. BO3MOXXHOCTh ~ OCCTPENATCTBEHHOTO JOCTyNMma OOydJaroummxcs B  y4eOHBIC

NOMEIICHNUS], TyaJleTHble KOMHATBHl M JPYyrHe IMOMEIICHUS] MHCTHTYTa, a TaKk)Ke NpeObIBaHUE B
YKa3aHHBIX TOMCHICHUAX.

O0pazoBanne 00YYaIOIMIMXCS ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0OPOBBSI MOXKET OBITH
OpPraHM30BaHO KaK COBMECTHO C APYTUMH OOYYaIOUIMMHUCSA, TaK U B OTACIBHBIX I'PYIIaxX WIHA B
OTAEJBbHBIX OPraHU3aIHAX.

[lepeueHp yueOHO-METOJUUECKOIO 00ECIIEUEHHSI CAMOCTOATEIbLHON paboThl 00yUarOIINXCsl
0 TUCIUTUINHE.

Y4eOHO-METOIMUECKHE MaTepHaibl JUIl CaMOCTOSTEIbHOW pabOThl OOydaromuxcs u3
Y{CJia WHBAIWAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI MPEIOCTABIISIOTCS
BOJIHOM 13 (OpPM, aJaNTUPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBBSI M BOCTIPUATHS HHPOPMAIIUH.

Kareropun ctynenTon Dopmbl

C Hapymienue ciyxa ® B eyaTHOU (hopme;
¢ B JopMe DIEKTPOHHOTO IOKYMEHTA;

C HapyueHueM 3peHus B IIEYaTHON (JOpME yBEITMUYEHHBIX IIPUDTOM;
B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA,;

B (hopme aynuodaiina;

C HapylIeHHeM OMOPHO-IBUTATEIHLHOTO
arnmapara

B [eUaTHOM opme;
B (hopMe FNIEKTPOHHOTO JOKYMEHTA;
B (popme aynuodaiina.

B ocBoeHuM IUCHUIUIMHBI MHBAIWAAMU W JIMIIAMUA C OTPAHMYEHHBIMH BO3MOXXHOCTSIMU
3/10pOBbsl OOJIBIIIOE 3HAUEHUE MMEET MHJMBUIYyaldbHas padota. [lon nHauBuayanbHOU paboToit
noapasymeBaercsi 1Be (OpMbl B3aUMOACUCTBUS C MperojaBaTeseM: UHIMBUAYyallbHas yyeOHas
pabota (KOHCyJIbTalliu), T.€. JOMOJHUTEIBHOE pa3bsiCHEHHWE Y4YeOHOro MmaTepuaia u
yIIIyOJIeHHOE M3Y4YeHHE MaTepuasia ¢ TeMH O0y4yarolIMMUCs, KOTOPbIE B 3TOM 3aMHTEPECOBAHBI,
U UHJIUBUIyalbHas BOCHUTaTenbHas padbora. HauBuAyanbHbIE KOHCYJIBTALMU IO TNPEAMETY
SBIISIIOTCSL  BaXHBIM  ()aKTOPOM, CHOCOOCTBYIOUIMM  HHIMBHIyaldu3alMd OOydyeHHs U
YCTAaHOBJICHHIO BOCIUTATEIbHOIO KOHTAaKTa MeXAYy MpernojaaBareieM U oOydaromuMmcs
MHBAJIUIOM WM 00YYaIOIIMMCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSL.




IIpunoxenne 1

Cunxponusanus oopazoBaTesbHbIX pe3yabTatoB @I'OC COO u ®I'OC CITIO

Kon u naumenosanue OK,
IIK cornacao ®I'OC
CIIO

Ko 1 HaumeHoBanue
JINYHOCTHBIX PE3YJIbTATOB
(JIP) cornacuo ®I'OC COO

Kon u HanmeHoBaHue
MetarpeameTHeix (MP)
pe3yJIbTaToB
cornnacio ®I'OC COO

OK 01 Bri6upats criocoOsbr
penieHus 3a1a4y
npohecCHOHATBLHOM
JeSATEIbHOCTH
HNPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

JIP. 4 DcreTrnueckoro
BOCITUTAHUSI;

JIP. 6 TpynoBoro
BOCITUTAHHS

MP. 1 OBnagenue
YHHUBEPCATHHBIMU y4ESOHBIMU
IMO3HABATEIbHBIMU
JIECUCTBUSIMU,

MP. 3 OBnanenue
YHHUBEPCATHHBIMU
PeryIsTUBHBIMU JIEHCTBUSIMHU

OK 03 [1nanupoBaTh u
peann30BBIBATh COOCTBEHHOE
npohecCuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO
JIeATEIILHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS T10
IPaBOBOW M (PMHAHCOBOIA
IPaMOTHOCTH B Pa3JIM4HBIX
KU3HEHHBIX CHUTYallUsX;

JIP. 1 I'paxxianckoro
BOCIIUTAHHS;

JIP. 2 IlarproTryeckoro
BOCIIUTAHHS;

JIP. 3 /IyxoBHO-
HPaBCTBEHHOT'O BOCIIMTAHUS;
JIP. 5 ®usuueckoro
BOCIIUTAHHS;

MP. 1 OBnanenue
YHHUBEPCATHHBIMU y4ESOHBIMU
[MO3HaBAaTEIbHBIMU
JNEUCTBUSIMA

OK 04 D¢ dexTuBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaHJIE;

JIP. 1 I'pasxx raHCKOTO
BOCIIUTAHMS,

JIP. 3 JlyxoBHO-
HPaBCTBEHHOI'O BOCIIUTAHUS;
JIP. 5 ®usnyeckoro
BOCIUTAHUS,

JIP. 6 Tpynosoro
BOCIUTAHMUS

MP. 1 Onanenue
YHHUBEPCATHHBIMU yUESOHBIMU
[MO3HaBaTEIbHBIMU
JEUCTBUSIMU,

MP. 2 Onanenne
YHHUBEPCATHHBIMU
KOMMYHUKATHBHBIMU
JEUCTBUSIMHA

OK 07 CogeiicTBoBath
COXPAHEHHUIO OKpYKaroLen
Cpebl, pecypcocOepexeHHmIo,
IPUMEHSTh 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, (P (HEKTUBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIMSIX

JIP. 4 DcreTnyeckoro
BOCITUTAHHS;

JIP. 7 Dxonorudyeckoro
BOCITUTaHUS

JIP. 8 LlenHoCTH Hay4HOTO
MO3HAHUS

MP. 1 Onanenue
YHUBEPCATHHBIMH YICOHBIMU
MMO3HABATEIIbHBIMHU
JIEHCTBHUSMU,

MP. 3 OBnagenue
YHUBEPCATHHBIMHU
PETYISATUBHBIMU
JICUCTBUSMU;

IIK 1.1. KonTposs
CaHUTApPHOTO U
300T'UTUCHUYCCKOT O
COCTOSIHUSI 0OBEKTOB
JKUBOTHOBOJICTBA N KOpMOB.

JIP. 6 TpynoBoro
BOCITUTAHMS;

JIP. 7 DKONOTUYECKOTO
BOCITUTAHMS;

JIP. 8 LlenHOCTH Hay4HOTO
MTO3HAHMS

MP. 1 OBaagenune
YHHUBEPCATbHBIMU yU4ECOHBIMU
MO3HABATENbHBIMU
JIEHCTBUSIMU,

MP. 3 OBianenune
YHUBEpCAIbHBIMU
peryasTUBHBIMH

e CTBUSMU,

I1K 1.2. IIpoBenenue
BETEpUHAPHO-CAaHUTAPHBIX

JIP. 6 TpynoBoro
BOCIHUTAHUSI,

MP. 1 OBiagenune
YHUBEPCATHHBIMH YICOHBIMU




MEpONPUATHI IJIsT JIP. 7 Dx0n0rn4ecKkoro MMO3HABATEJIbHBIMU

NpeayNpEKICHUS BOCITMTAaHUS; JIECTBUSIMU,

BO3HUKHOBEHUA 00JI€3HENR JIP. 8 lleHHOCTH HAY4YHOTO MP. 3 OBnanenue

JKHBOTHBIX. MO3HAHUSA YHUBEPCATbHBIMU
peryasTUBHBIMH

JIEHCTBHUSMU,




