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1. HossicHuTEILHAS 3AIIHCKA

Cooepoicanue paboueti npoepammul no yueoHomy npeomemy «buonocus» pazpabomaro
HA OCHOge:

® cuHxpoHuzayuu oopazosamenvHulx pesyromamos DPIOC COO  (muyHOCMHBIX,
npeomemuuwlx, memanpeomemuvlx) u DPIOC CIIO (OK, IIK) c¢ yuemom npoguibrol
HAaNpaeIenHHoCmu CReYUaIbHOCIU,

® uHmmezpayuu U NPEeMCMEEHHOCMU CO0epuCcaHus no npeomemy «buonocusy u
co0epaxcanusi yueOHvlx oucyuniut, npogheccuonanvruvix mooyneu @I'OC CIIO.

1.1. Mecto YyueOHOro mnpeaMera B CTPYKType OCHOBHOH oOpa3oBaTebHOM
NMPOrpamMmbl

Vuebnoiii npeomem «buonocua» usyuaemcs 6 pamKkax —o0OueoopazoeamenvbHoll
NOO20MOBKU — OCHOBHOU  0OPA308AMENLHOU  NPOSPAMMbL  CpeOHe20  NPOpecCUOHATbHO2O
obpazosanuss (danee — QOOIICIIO) no cneyuanvnocmu 36.02.03 «3oomexnusy na 6ase
OCHOBHO20 00We20 0OPA30BAHUAL.

1.2. Heuaun u 3aaa4m y4eOHOro nmpeamera

Peanuzayus npocpammor yuebnozo npeomema «buonocus» 6 cmpykmype OOIICIIO
HANpasieHa Ha O0OCMUICeHUue yeau no. 0Ce0eHuro obpaszoeamenvhvix pesyrvmamos PIOC
COO: nuunocmnuute (JIP), memanpeomemuvie (MP), npeomemnule yenyonennoco yposus (IIP y),
n0020MmosKe 0OVHAIWUXCSA K 0CB0CHUI0 00WUX U NPOPECCUOHATbHBIX KOMNemeHyull (Oaiee —
OK, IIK) 6 coomsemcmeuu ¢ @I'OC CIIO no cneyuanvrnocmu 36.02.03 «300mexnusy.

B paboueii npoepamme npedycmompeno nposedenue npakmudeckux 3auamuil 6 gopme
APAKMUYecKoll. NOO02OMOSKU 6 6Ude BbINOIHEeHUS OMOENbHbIX 6U008 pabom, CEA3AHHBIX C
0yoyueti npogheccuoHanbHoU 0eamenbHOCMbIO.

Lenv usyyenus yuebnoeo npeomema «buonozusy - oeradenue o0yUaOWUMUCT 3HAHUAMU
0 CIMPYKMYPHO-@YHKYUOHATIbHOU OP2AHUZAYUL HCUBBIX CUCEM PA3ZHO20 PAHed U Npuobpemenue
VMEHUUl UCNOIb308aMb MU 3HAHUA 6 (OPMUPOBAHUU UHMepeca K onpedeneHHol obracmu
npogeccuonanvbHoll dessmenbHOCMU, C8A3aHHOU ¢ buono2uel, Ul K 6blO0py yuebHo20 3a6e0eHtusl
07151 NPOOONAHCEHUSL OUONO2UYECKO20 0OPA30BAHUSL.

B coomeemcmeuu ¢ OOIICOO codepowcanue npozpammsl HANPaIeHO HA OOCIUICEHUE
CedYIoUWUX 3a0ay.

1) ocsoenue obyualowumucs cucmemvl OUOLOSUMECKUX 3HAHUL: 00 OCHOBHBIX
OUOI02UNECKUX MeopUsX, KOHYEeNnYusx, 2unomesax, 3aKOHAX, 3AKOHOMEPHOCMAX U NpAasUIax,
COCMAGIAIOWUX — COBPEMEHHVIO  eCMECMBEHHO-HAYYHYI0 — KAPMUHY Mupd, O CMmpOeHul,
MHO02000paszuu U 0COOEHHOCMAX OUONIOSUYECKUX CUCmeM (KIemKd, OpeaHu3M, NONyIayus, 6uo,
buoceoyenos, ouocghepa); o BvIOAIOWUXCA OMKPLIMUAX U COBPEMEHHBIX UCCIE008AHUAX 8
ouono2uu;

2) o3nakomnenue 00OYHUAIOWUXCA € MemoOamMu  NO3HAHUSA — HCUBOU  NPUPOObI:
UCCed08ameNbCKUMU MEMOOamMu OUON02UYEeCKUX HAVK (MOAEKVIAPHOU U K1emOouHOoUu Ouono2uu,
IMOpuono2uU U OUOIOUU PA3BUMUS, 2eHEMUKU U CeNleKyull, OUOMEXHOI02UU U CUHMEMUYEeCKOU
ouonocuy,  NATEOHMONO2UU,  IKOJLO2UU),  MeMOOAMU  CAMOCMOSAMENbHO2O  NPOGeOeHUs
Ouonocuteckux UCCIe00sanull 6 Jjaabopamopuu U 6 npupooe (HabwOeHue, umMepeHue,
9KCnepuUMeHm, MoOeIuposanue),

3) osnadenue 0bOYUAIOWUMUC YMEHUAMU. CAMOCMOAMENbHO HAX00UMb, AHATUZUPOBAMb
U UCNONB308AMb OUOIOSUYECKVIO UHDOPMAYUIO, NOTb308AMBCI OUONOSULECKOU MEPMUHON02UEl
U CUMBONUKOU, YCMAHABIUBAMb C643b MedcOy pazeumuem OUonocUU U  COYUATbHO-
IKOHOMUYECKUMU U IKOIOSUYECKUMU NPOOIeMAMU Henogeuecmed, OYeHUBAms NOCIe0CmEUs
cgoell 0esimenNbHOCMU N0 OMHOUWEHUIO K OKpydcarowel NpupooHol cpede, coOCMEEHHOMY



300p06bI0 U 300POBbI0  OKPYHCAOWUX  At00el; 000CHO8bI8AMb U COON00amsb  Mepbl
npogpunaKkmuxu UHGEeKYUOHHbIX 3a00ae8anull, NPABUIAd NOBeOeHUs 8 Npupode U obecnedeHus
bezonacHocmu cOOCMBEHHOU IHCUHEOEAMENbHOCU 6 YPE3BbIUALIHBIX CUMYAYUAX NPUPOOHO20 U
MEexXHO2eHHO20 XapaKkmepa,; Xapaxkmepusoeams CO8pPeMeHHble HAYuHble OMKPbIMUs 6 00aacmu
buonocuu;

4) pazeumue y obOyuarowuxcsi UHMELIEKMYANlbHbIX U MEOPYECKUX CNocoOHOcmel 8
npoyecce 3HAKOMCMBA C GblOAIOWUMUCA OMKPLIMUAMU U COBPEMEHHBIMU UCCIe008AHUAMU 6
ouonozuu, pewiaemviMu e npooaemamu, memoooaozuel OUOI02ULeCKO20 UCCAe008aHUS,
npo6edeHUss  IKCNEPUMEHMANbHBIX — UCCAe008AHUU,  peuleHuss  Ouonrocudeckux  3aoad,
MoOenuposarus OUOI02UeCcKUX 00beKmMos U NpoYeccos;

5) socnumanue y obyuarowuxca yeHHOCMHO20 OMHOUEHUS K JHCUBOU NPUPOOe 6 YeloM U
K OMOEeNbHbIM ee 00beKkmam U SAGNeHUsM, HOopMUposanue 3KOI02UYECKOU, 2eHemuyecKou
epamomuocmu, obwell Kyibmypbl HO8eOeHUs. 8 NPUpooe; UHmMezpayul ecmecmeeHHO-HayYHbIX
BHAHUU,

6)  npuobpemenue  00YUAIOWUMUCA — KOMNEMEHMHOCMU 6  PAYUOHATbHOM
nPUPOOONONL3068aAHUU (COONIO0EHUe NPABUL NOBEOCHUS. 8 NPUPOOe, OXPAHbBL BUO0E8, IKOCUCTIEM,
ouocghepwvt), coxpanenuu coOCMBEHHO20 300pP0BbSi U  300POBbS  OKPYHCAIOWUX  JIH00el
(cobnoodenus mep npoghunaxmuxu 3abonesanuil, obecneueHnue besonacnocmu
HCUBHEOESIMENbHOCMU 8 UPEe3BbIYAUHbIX CUMYAYUAX NPUPOOHO20 U MEXHOLEHHO20 Xapakmepa)
Ha 0CHOBE UCNONIb308AHUS OUOIO2UYECKUX 3HAHUL U YMEHUL 8 NOBCEOHEBHOU HCUSHU,

7) co30anue ycuoguti O0ns OCO3HAHHO20 8blOOPA O0OVUAIOWUMUCT UHOUBUOYATILHOU
0bpazosamenvHoll  mMpaeKmopuu, cnocoocmeyrwel nociedyiouemy npogheccuoHaIbHOMY
CAMOONnpeoeneHuIo, 8 COOmMeemcmeuu ¢ UHOUBUOYATIbHbIMU UHMepecamu U NompeoOHOoCmAMU
peauona.

B npoyecce oceoenus  yuebnozco npeomema  «buonocusy 'y  obyuarowuxcs
yeneHanpasieHHo GopmMupyomces yHugepcaivhole yuebHvle oeticmaus (Oaree — Y'V/I), exnouas
Gopmuposanue Komnemenyuli 8 00aACMU  Y4EOHO-UCCIE008AMENbCKOU U NPOEKMHOU
oesmenbHOCImU, KOmopble 8 C80I0 0uepedb 0becnedusaonm npeemMcmeeHHocms Gopmuposanus
oowux komnemenyuti ®I'OC CIIO.

@opmuposanue VV][ opuenmupoeano Ha npogeccuonanvHoe camoonpeoeieHue
obyyarowuxcs, pazeumue  0A308bIX  YNPAGIEHYECKUX  YMEHUUl NO  NJIAHUPOBAHUIO U
NPOEKMUPOBAHUIO C80€20 NPOGDECCUOHATILHO20 OYOYe2o.

1.3. O0mas xapakTepucTHKAa y4eOHOr0 npeaMeTa

Yuebnuiii npeomem «buonocus» uzyuaemces Ha yenyoneHnom ypoeue. Yueonwiii npeomem
«buonozusy umeem MeHCOUCYUNTUHAPHYIO C653b C NpeOMemamu o00weodpazo8amenbHo20 U
OUCYUNTUHAMU  00WenPOpecCUOHATbHO2O YuKla «AHamomusi U QuU3UOTO2USL HCUBOMHBIX Y,
«OCHOBbL MUKPOOUONO2UU U 3002UUEHbLY, «DKOLOUYeCcKUe OCHOBbL NPUPOOONONb308AHUAY,
«OcHOBbL  300mexHuuy, a makdice MeICOUCYunIuHaprvimu Kypcamu (oanee - MJIK)
npogheccuonanvroeo yukia « Cooepacanue cenbCKoXo3AUCMBEHHbIX HCUBOMHBIX », « Buomexnuxa
PA3MHOJICEHUs,  AKVWepCmeo U CUHEKOJNO2US  CEeNbCKOXO3AUCMBEHHbIX — HCUBOMHBIX WU
npogheccuonanvHvimu  mooyramu  «Opeanusayus pabom no  NPouzBOOCmMay  NpooyKyuu
AHCUBOMHOBOOCMEA (N0 8b100pY)», «Opeanuzayus pabomvl CMPYKMYPHO20 NOOPA30eNeHUs
npeonpusimusi ompaciuy, «Oceoenue pabom no npogheccuuy, «Onepamop Cc8UHOB00UECKUX
KOMNIEKCO8 U MeXanusupoganuvix gepmy», «Texnonoeus npouzeoocmea, nepepabomku u
XpaneHust npOOYKYUU HCUBOMHOBOOCMBA .

Vuebnuiii npeomem «buonocusy umeem MeHCOUCYUNTUHAPHYIO C6:3b C YUeOHOU
oucyunnunoli «Pecypcocbepezaioujue mexHoio2uu 6 dHCUBOMHOB0OCMBE» 6 YACMU pPA3EUMUSL
ecmecmeeHHO-HAYYHOU 2PAMOMHOCIU, d MAKHCe HopMUpPosanus oouwux KomnemeHyul 6 cghepe
pabomvi ¢ ungopmayuell, cCamoop2aHu3ayul U CamoynpasieHus, KOMMYHUKAYUU.



Cooeporcanue  yuebHo20 npedmema HANPAGIEHO HA OOCHMUNCEHUE JUYHOCHHBIX,
MEManpeoMemHuiX U NpeOMemHuvlx pe3yibmamos obyuenus, peeramenmuposannvix PIOC
COO.

B nmpogunenyro  cocmasnarowyro  no  npeomemy  8x00um — nNpoghecCuoHaIbHO
OpUeHmupo8aHHoe cooepicanue, HeobXooumoe O POPMUPOBAHUA Y 0OVUAIOWUXCA 0OWUX U
npogheccuoHanbHbIX KOMNEemeHyul.

B npoepamme no yuebnomy npeomemy «buonozusy, peanuzyemoun npu noo2omogke
00yYaOWUXCcsL N0 CHeYUATbHOCMAM NPOPUILHO-OPUEHMUPOBAHHOE COOePICAHUe HAXOOUM
ompasicerue 6 memax:

Tema «Pazmuodicerue u pazsumue OpeaHusmosy,

Tema «l'enemuxa - HAyKa 0 HACIEOCMBEHHOCIU U USMEHYUBOCTNU OP2AHUZMOBY,

Tema 3axoHomeproCcmu HACIEOCMBEHHOCUY,

Tema «Cenexyusi opeaHu3mo8y.

1.4. Ilnanupyembie pe3yJbTAThl 0CBOCHHS Y4eOHOI0 NpeAMeTa

B pamkax npoepammer yuebnoco npeomema «buonocuay obyuarowumucs oceausaromcs
JUYHOCMHblE, MEmanpeoMemHvle U NpeoMemHvle pe3yibmamsl 6 COOMBEMCMEUl ¢
mpebdosanuamu @IOC COO: nuunocmuvie (JIP), memanpeomemusvie (MP), npeomemuvie 0ns
yenybnenHozo ypogus usydenus (I11Py):

Tabmuna 1
Kozp! pe3ynbpTaToB \ [Tnanupyemsble pe3yabTaTbl yueOHOI o peMeTa
JInunoctHble pe3ynbratsl (JIP)
JP. 1 I'pasicoanckozo éocnumanus:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU OOYYAIOIIETOCs Kak
AKTHBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO O0IIECTBa;
OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M 0OOS3aHHOCTEM,
YBa)K€HUE 3aKOHA U MPABOIIOPSAKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIpU
CO3JaHMM  y4eOHBIX  MPOEKTOB, pEIIeHHH  y4eOHBIX U
MI03HABATEJbHbIX 3amady, BBITIOJTHCHU T OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

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

YyMEHHE YYHUTHIBAaTh B CBOUX JIEHCTBUSIX HEOOXOIUMOCTH
KOHCTPYKTUBHOTO  B3aMMOJICUCTBUS  JIIOJEH C  pPa3HBIMHU
yOCXKIEHUSIMH, KYJAbTYPHBIMA IIEHHOCTSIMA W  COLMAJIbHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B IIpOlLleCC€ COBMECTHOIO
BBITIOJTHEHUST y4eOHBIX, MO3HABATENBHBIX U HCCIEI0BATENbCKUX
3a/1a4u, YBaXUTEIHHOE OTHOIICHWE K MHEHUIO OMNIOHEHTOB IPH
00CYX/IEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPKaHMS;
TOTOBHOCTH K TYMaHUTAPHOM M BOJIOHTEPCKOM IESITEITHOCTH




JP. 2

Ilampuomuueckozo éocnumanus:

c(OPMUPOBAHHOCTh POCCHICKOM TPAKIAHCKOM WICHTHYHOCTH,
MaTpUOTU3Ma, YBAXKEHHMS K  CBOEMY  Hapoay, 4yBCTBa
OTBETCTBEHHOCTH Iiepell PoauHOM, rop1ocTH 3a CBOW Kpaid, CBOIO
Ponuny, cBOMl s3BIK M KyJIbTypy, MpOLLIOE U HACTOSALIEE
MHOI'OHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIECHHE K MPUPOJTHOMY HACIEAUIO U MaMsATHUKAM
IPUPOJBI, NOCTHXKEHUsM Poccum B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYJIE;

CIIOCOOHOCTh ~ OLIEHMBAThb  BKJIAJ  POCCHUMCKMX YYEHBIX B
CTaHOBJICHUE U pa3BUTHE OWOJOTHM, IIOHMMaHuE 3HAYeHUs
OMOJIOrMM B NO3HAHUU 3aKOHOB IPUPOABI, B JKU3HU YEIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaelHas yOeXKIeHHOCTh, TOTOBHOCTh K CiykeHuto OTedecTBy U
€ro 3alluTe, OTBETCTBEHHOCTD 32 €T0 CyIb0Yy

JIP. 3

/lyx06HO-HPA6CMEEHHO20 60CRUMAHUA:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, ITUUECKOTO
MOBEJCHUS;

CHOCOOHOCTD OLCHUBATH CUTyalluIO U IPUHUMATh OCO3HAHHBIC
pelIeHus, OpUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U
LIEHHOCTH;

OCO3HAHUE JIMYHOIO BKJIa/1a B IOCTPOCHHUE YCTOMUYUBOTO
Oynywero;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJUTEISIM, CO3JJaHUIO CEMbHU
Ha OCHOBE OCO3HAHHOI'O MPUHSATHS LIEHHOCTEW CEMENHOMN KU3HU B
COOTBETCTBUU C TPaauLUAMHU HapoaoB Poccun

JIP. 4

Icmemuueckozo eocnumanus:

ACTETUYECKOE OTHOIIEHHE K MUY, BKIIIOUasi ICTETUKY ObITa,
HAay4YHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/a,
0OIIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHKE YMOITMOHAILHOTO BO3JICUCTBUS KUBOM MPUPOJIBI U €€
LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXEHUIO B Pa3HBIX BUJIaX UCKYCCTBA,
CTpPEMIICHHE MPOSIBIISATh KaUeCTBa TBOPUYECKON JTMYHOCTHU

JP.5

QDu3uuecko2o 60CnRUMAanUA:

MOHMMAaHME U peau3alys 310poBoro U 0e3omacHoro oopasa
JKU3HU (30pOBOE MUTaHUE, COONIIOACHNE TUTHEHNYECKUX TIPABUIT U
HOpM, cOaJTaHCHPOBAHHBIN PEXXUM 3aHATHH U OT/AbIXA, peryspHas
¢u3nyeckas akTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPM3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MNOHMMAaHHE LIEHHOCTHU NPAaBUJI MHANBUIYaJIBHOTO U
KOJUJIEKTUBHOI'O O€3011aCHOT0 MOBEJICHUS B CUTYaIUsX,
YTPOKAIOIIUX 3/10POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE MOCIEACTBUIM U HEMPUATHE BPEIHBIX TPUBBIYEK
(ynorpe06JieHHs! aJIKoroisi, HAPKOTUKOB, KYpPEHUs)

JP. 6

Tpyooeozo eocnumanus:

TOTOBHOCTH K TPYZY, OCO3HaHUE IIEHHOCTH MacTepCTBa,
TpyHoJooue;

TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOUN U
COITMATPHOM HAMPABIEHHOCTH, CIIOCOOHOCTh HHUIIMHPOBATD,




IUTAHUPOBATh U CAMOCTOSITENILHO BBIIOJIHATh TAKyIO IS TEIbHOCTD;
MHTEpEC K pa3InyHbIM chepaM npodecCuOHaTBHON AeATENbHOCTH,
YMEHHE coBeplLIaTh OCO3HAHHbIN BBIOOD OyayIel npodeccuu u
peann30BBIBATh COOCTBEHHBIC )KU3HEHHBIC IIJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOpa30BaHUIO
Ha MPOTSHKEHUU BCEU )KU3HU

JP. 7

IKonozuuecKko20 60cnumanu:

HKOJIOTHYECKH 1IeJIECO00Pa3HOE OTHOIICHUE K MPHPOJIE KaK
HMCTOYHMKY KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUSI;
MOBBIIIIEHUE YPOBHSI SKOJIOTUYECKOH KYIbTYphI: IPHOOpETEHHE
OIBITA [JIAHUPOBAHUS IOCTYIIKOB M OLIEHKH X BO3MOKHBIX
MOCJIEACTBUM ISl OKPYKAOLIEN CPELBI;

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPodsieM U
IIyTE€H UX PEIICHMUS;

CIIOCOOHOCTH MCMOJIB30BaTh MPUOOPETaeMbIe MPU U3YUECHUU
OMOJIOTMM 3HAHUSI U YMEHHUS [IPU PEIIEHUN TPOo0IIeM, CBSI3aHHBIX C
paloHaIbHBIM IPUPOIONOIL30BAHIEM (COOTIOCHHE TPABUII
IIOBEJICHUS B IIPUPOJIE, HAIIPABJIICHHBIX HA COXPAaHEHUE PABHOBECUS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OMOC(epHI);

AKTUBHOE HEMPUATUE ICUCTBUI, IPUHOCSIINX BPEA OKPYKAIOIIEH
MIPUPOHOI cpesie, yMEHHE TPOTrHO3UPOBATh HEOIATOPUSATHBIE
9KOJIOTUYECKHE MTOCIIEACTBUS IPEAINPUHUMAEMBIX IEUCTBUN U
MpeA0TBpaliaTh Ux;

HaJIM4Me Pa3BUTOTO IKOJIOIMYECKOT0 MBIIIIEHUS, KOOI HYECKON
KYJbTYpPBI, OIbITA I€ATEIbHOCTU SKOJIOTHYECKON HAIIPABICHHOCTH,
YMEHUS PYKOBOJCTBOBATHCS UMHU B ITI03HABATEIILHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKON JEATEIBHOCTH 3KOJIOTMYECKOU
HaIPaBJICHHOCTH

JIP. 8

Ilennocmu nayunozo noznanus:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
NPaKTUKH, OCHOBAHHOTO Ha UAJIOre KYyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;
COBEPUICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKOM KYJIBTYPBI KaKk
CpecTBa B3aMMOJCHCTBHS MEXKTY JIFOJABMU U TIO3HAHUS MUPA;
MOHMMaHHe creuu(ruKr OMOJIOTUH KaK HAYKH, OCO3HAHUE €€ POJIU
B (hOpPMHUPOBAHUM PALIIOHATIBHOT'O HAYYHOTO MBIIIJIEHUS, CO3JaHUN
LIEJIOCTHOTO MPECTABICHUS 00 OKpY’KaroIIeM MHpe Kak O
€IMHCTBE IPUPO/IbI, YEJIOBEKA U OOIIECTBA, B IO3HAHUU
IPUPOHBIX 3aKOHOMEPHOCTEHN U pellieHHH TPOoOIeM COXpaHeHUs
IIPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OMOJIOTUH /ISl COBPEMEHHOM
UBUJIM3AMHU: 00ECTIeUeHUsI HOBOT'O YPOBHS Pa3BUTHS MEIUIIUHBL,
CO3/1aHUs MEPCIIEKTUBHBIX OMOTEXHOJIOTH, CIOCOOHBIX peliaTh
pecypcHble poOdeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MyTeH
BBIX0/J1a U3 I100AJIBHBIX HKOJIOTHUECKUX MPOoOIeM U oOecriedeHus
repexoia K yCTOWYMBOMY Pa3BUTHIO, PAallMOHAIBHOMY
UCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX
CTaHJapTOB KU3HH;

3aWHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTHYECKUX 3HAHUHN B
LEJISIX TOBBIIIEHHSI 001N KYJIbTYpbl, €CTECTBEHHO-HAYYHOM




TPAaMOTHOCTH KaK COCTaBHOM 4acTH ()yHKIIMOHAJILHOMN
IpPaMOTHOCTH 00y4Jarouuxcs, popMupyeMoi pu U3y4eHUU
Oouooruu;

MOHMMAaHHE CYIIHOCTH METOOB IIO3HAHUS, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTb MCIIOIb30BaTh OJIyYaeMble
3HAHUS JUIS aHAJIN3a U OOBSCHEHUS SIBJICHUH OKPYKAIOIIEro MUpa
U MIPOUCXOASIINX B HEM U3MEHEHUH, YMEHUE /1e1aTh
000CHOBaHHBIE 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (PaKTOB U
UMEIOIIUXCS JAHHBIX C LEJIbIO NOJYYEeHUs JOCTOBEPHBIX BbIBOIOB,;
CHOCOOHOCTh CAMOCTOSITEIIHHO MCIIOJIb30BaTh OMOJIOTHUECKHUE
3HAHU JUIsl peLeHUsI TPOOJIEM B peabHbIX KU3HEHHBIX
CUTYaIHAX;

0CO3HaHME IEHHOCTHU Hay4YHOH e TeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh IPOEKTHYIO U MCCIIEN0BATENIBCKYIO JIEATENBHOCTh
WH/IMBUJYaJIHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U
camM000pa30BaHUI0, K AKTUBHOMY ITOJIy4E€HHUIO HOBBIX 3HAHUH 11O
OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMH

Metanpeamernslie pe3ynbTatsl (MP)

MP. 1

OBjaieHHe YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMU
JelCTBUSIMH:

MP. 1.1

baszoevie nocuueckue oeiicmeus:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIHU3UPOBAThH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHUHU 3HAHUH MPUEMBbI IOTHYECKOTO
MBIIUIEHUS (aHAJIU3a, CHHTE3a, CPABHEHMSI, KIIaCCU(UKALIHH,
000011IeHMS ), pACKPBIBATH CMBICIT OMOJIOTHYCCKUX TTOHITHI
(BBIIETISATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATDH CBSI3U C
JIPYTHUMH TTOHSATHSIMH ),

OTIPENIETISATh eI JACSITEIIbHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPUU
UX JIOCTUKEHUS, COOTHOCUTh PE3YJbTAThI IESITEIIBHOCTHU C
MOCTaBJICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHS ISl O0ObsICHEHUS (DAaKTOB U
SIBJICHUM JKUBOW ITPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHBHBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH U TTPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBICHHX, (POPMYIUPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSITh CXeMHO-MO/JIeIbHBIE CPEICTBA JIJIs MPECTABICHUS
CYIIECTBEHHBIX CBS3EH U OTHOIIEHUN B U3y4aeMBbIX
OMOIOrMYecKUX 00BEKTaX, a TAKXKe MPOTUBOPEUUI pa3HOTO PoJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX
pa3pabaThIBaTh MJIaH PEIICHUS MPOOIEMBI C YI€TOM aHaTu3a
MMEIOIINXCS MaTepUaIbHBIX U HEMaTePUATbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
PE3yIBTATOB IEJISIM, OIEHUBATh PUCKH TOCTIEACTBUN
JIeATEIbHOCTH;

KOOPJIMHHUPOBATH U BHITIOJIHATH pabOTY B YCIOBUSIX PEATBHOTO,
BUPTYaITbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHUS;
pa3BUBATh KPEaTUBHOE MBITIUNICHUE TPU PEIICHUH KU3HEHHBIX
npobiem

MP. 1.2

ba3zoevie uccneooseamenvckue oeiicmeus:




BJIJICTh HaBBIKAMH Y4EOHO-NCCIIeI0BATEIBCKON U IPOESKTHOM
NeSITeTbHOCTH, HaBBIKAMHU pa3peleHust mpoodiem, o01aaaTh
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILBHOMY ITOUCKY
METO/OB PEIICHNUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMIHbIX
METOJIOB IO3HAHHUS;

UCTIOJIb30BATh PA3IMYHBIC BU/bI JESATEILHOCTH IO MOTYYSHHIO
HOBOTO 3HAHMS, €0 HHTEPIPETALNH, IIPEOOPA30OBAHHIO U
INPUMEHEHHIO B y4eOHBIX CUTYaIUsIX, B TOM YUCIIE TIPU CO3JaHUU
y4eOHBIX U COIIMAIBHBIX IPOCKTOB;

(dbopMHUpOBaTh HAYYHBIM TUI MBIIJICHHUS, BIAJCTh HAYIHOU
TEPMHHOJIOTHEH, KITIOYEBBIMU ITOHATHSIMU ¥ METOJIAMH;

CTaBUTH ¥ POPMYIHPOBATH COOCTBECHHBIC 3a]]a4 B
00pa3oBaTENILHOMN JIESTEIBHOCTH U )KU3HEHHBIX CUTYAIUsX;
BBISIBIISITH IPUYUHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIHM3UPOBATh
3aj1a4y, BBIIBUTATh THIIOTE3Y €€ PELICHNUS, HAXOIUTh apIyMEHTHI
JUTSL IOKA3aTeNIbCTBA CBOMX YTBEPKICHUH, 33/1aBaTh MapaMETPhI U
KPHUTEPUH PELICHNUS;

AHAJM3UPOBAThH MOJTyYSHHBIE B XOJI€ PEIICHHS 33]]a4l Pe3yJIbTaThI,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH
U3MEHEHHE B HOBBIX yCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLEHHUBATH IPUOOPETEHHBIN
OIIBIT;

OCYILECTBIISTH II€JICHANIPABIICHHBIH ITOMCK ITEPEHOCA CPEACTB U
CIIOCO00B JIEHCTBYS B IPO(ECCHOHANBHYIO CPEeay;

YMETb TIEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO
00JIaCTH JKU3HEIESATEIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00acTei;
BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OpUTMHAIBHBIC TIOAXO/bI 1
peIIeHH s, CTABUTH TPOOJIEMBI U 3a7a4H, JOITyCKAIOIINE
JIbTEPHATUBHBIE PEIICHUS

MP. 1.3

Paboma c ungpopmayueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(POpMAINH (TEKCTe
y4eOHOTr0 1MocoOusl, HayYHO-TIONMYJISIPHON JIUTEpaType,
OMOJIOTUYECKUX CIOBAPSIX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax
JTaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh HHPOPMALIUIO PA3TUUYHBIX
BUJIOB U (pOPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh €€
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTB;

(bopMyIHpOBaTh 3aIPOCH] U IPUMEHATH Pa3InYHbIe METObI IIPU
NoMCKe U 0TOOpe GroIornueckoit nHpopMauu, He0OXO0AUMOM IS
BBINOJIHEHUS YUeOHBIX 3a7ay;

PUOOPETATh OMBIT UCIIOJIB30BAHNS HH(OPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOT'HH, COBEPILIEHCTBOBATh KYJIbTYpPY
AKTUBHOTO MCIIOJIb30BaHUS Pa3IMYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO ()OPMY IIPECTaBICHUS
Ouonorudeckor HHGopMaluu (Cxemsl, rpapuKu, 11arpaMMsl,
TaOJUIIBI, PUCYHKH U JPYTOe);

UCTIOJIF30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MTPH padoTe C
Ouosiornueckoil nHpopMalen: IPUMEHITh XUMUYECKHE,
bu3nvecKrue ¥ MaTeMaTHIeCKUE 3HAKU i CUMBOJIBI, (POPMYITBL,
ab0peBHaTypy, HOMEHKJIATypy, UCIIOJIb30BaTh U MPeoOPa30BbIBATh
3HAaKOBO-CUMBOJIMUECKUE CPENICTBA HATIISTHOCTH;

BJIaJICTh HAaBBIKAMU PACMIO3HABAHMS U 3aIUTHl HH(OpMaIu,




nH(pOPMaAITMOHHOM 0€30MaCHOCTH JTUYHOCTH

MP. 2

OBiaeHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JefCTBUSIMH:

MP. 2.1

Obwenue:

OCYIIIECTBIISATh KOMMYHHKAITMH BO BCeX chepax KU3HU, aKTUBHO
y‘-IaCTBOBaTB B AUAJIOTC UJIN I[I/ICKYCCI/II/I 110 CyH_IeCTBy
o0cyxaeMoii TeMbl (YMEHHE 3a]1aBaTh BOIPOCHI, BBICKA3bIBATh
Cy)KIIGHI/IH OTHOCUTECIIbHO BBIITIOJIHCHU A HpeﬂnaraeMoﬁ 3aJa4u,
YUUTBHIBATh HHTEPECHI U COTJIACOBAHHOCTD TO3UIUH IPYTHX
YYaCTHUKOB JUAJIOTa WA JUCKYCCUU);

pacro3HaBaTh HeBepOAJIbHBIC CPEIICTBA OOIICHHMS, TOHUMATh
3HAa4YCHUC COITMAJIbHBIX 3HAKOB, HpeIIHOCBIJIOK BO3HHUKHOBCHUSA
KOH(IMKTHBIX CHUTYAIMi, YMETh CMAr4aTh KOH(DIUKTHI M BECTH
MIEPETOBOPBL;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMHM OOIIECHUS ¥ B3aUMOICHCTBUS,
IIOHUMATh HaMepeHI/ISI IIpyFI/IX Hmﬂeﬁ, HpO?[BJ'IHTB YBa)KI/ITeJH)HOG
OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopme
(bOopMyIMPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO U3J1araTh CBOK TOYKY 3PEHUS C
HUCITIOJIB30BAHUCM A3BIKOBBIX CpeIICTB

MP. 2.2

Coemecmnasn deamenvHocmp:

[IOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U
WH/IMBUYaJIbHOM paboThI IIPU PELICHUH OMOJIOTUYECKOi
po0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IIPUMEHEHUS
IpYIINOBBIX (HOPM B3aUMOJCHCTBUS IPU PEIICHUN YIeOHOH
3a]a4y;

BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JICHCTBUI C yueTOM
OOLIMX MHTEPECOB U BO3MOYXKHOCTEN Ka)0Tr0 WIEHA KOJIJIEKTUBA;
IIPUHUMATD L€ COBMECTHOM AESITEIbHOCTH, OPIraHU30BbIBATh U
KOOPJMHHUPOBATH IEUCTBUS MO €€ JOCTHKEHUIO: COCTABIIATh IJIaH
JENCTBUH, pacpeeATh PO ¢ yU€TOM MHEHUHN YYaCTHUKOB,
00CyXJaTh pe3ybTaTbl COBMECTHOU paboThI;

OLICHMBATh KAUECTBO CBOETO BKJIAAA U KaXKIOI0 yYaCTHUKA
KOMaH/ibl B OOIIMI pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;
IpeJiyiaraTb HOBBIE MPOEKTHI, OLIEHUBATD UECH C TO3ULIUU
HOBU3HBI, OPUTHHAJILHOCTH, IPAKTHUECKOIN 3HAUUMOCTH;
OCYILIECTBIIATh IO3UTUBHOE CTPATETMUECKOE ITOBECHUE B
Pa3IMYHbIX CUTYalUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE,
OBbITh HHUIIMATUBHBIM

MP. 3

Oejaaaenue YHUBEPCAJIIbHBIMHA PEryJISI TUBHBIMU JeHCTBUSAMMU:

MP. 3.1

Camoopzanuzayus:

MCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JUISI BBISIBJICHUS POOJIEM U
UX PELICHUS B )KU3HEHHBIX U y4eOHBIX CUTYyalUsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKUX 3HAaHUH 1IeJIeBbIEe U
CMBICJIOBBIE YCTAHOBKHU B CBOMX JEHCTBUAX U MOCTYIKaxX IO
OTHOUICHUIO K ’KHBOM MPUPOJIE, CBOEMY 3/10POBBIO U 3/10POBbIO
OKpYXKarOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh I03HABATEIbHYIO JIEATENbHOCTD,
BBISIBIISITH MPOOJIEMBI, CTABUTH U (POPMYTHPOBATH COOCTBEHHBIE
3aJa4M B 00pa30BaTEIbHOM 1€ATEIbHOCTU U JKU3HEHHBIX
CUTYalMsX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEHICHUs TPOOJIEMBI C YUETOM




MMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1
MPEANIOYTEHN;

JlaBaTh OIIEHKY HOBBIM CUTYallHUsIM;

pacmupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX
MPEAIOYTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh
OTBETCTBEHHOCTb 32 PEUICHHUE;

OIICHUBATh MPUOOPETECHHBIN OTIBIT;

c1oco0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOI
SPYAMIIMH B Pa3HBIX 001aCTAX 3HAHUH, IOCTOSTHHO MOBHIIIATH CBOM
00pa3zoBaTeNbHBIN U KYJIbTYpHBIN YPOBEHb

MP. 3.2

Camoxonmpono:

JIaBaTh OIICHKY HOBBIM CUTYAIlUsIM, BHOCUTh KOPPEKTHBHI B
ACATCIIBHOCTD, OICHUBATL COOTBCTCTBUEC PEC3YJILTATOB LICIISIM,
BJIAJICTh HaBbIKAMHU TIO3HABATEIILHOM Pe(PICKCHI KaK OCO3HAHUS
COBCPHIACMBIX HeﬁCTBHﬁ 1 MBICJIUTCIIBHBIX MTPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM, HCITOJIL30BATh MIPUEMBbI Pe(ICKCHH IS
OLICHKH CUTYyalllH, BHIOOPA BEPHOTO PEILICHUS;

OILICHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATh PEIICHHS 10 UX
CHIKCHHIO;

NPUHUMATh MOTUBBI U QPTYMEHTBI IPYTUX [P aHAJIN3E
pe3yIbTATOB JIESITEIHLHOCTH

MP. 3.3

Ilpunamusn ceba u opyaux:

MPUHUMATH Ce0sl, TOHNUMAsi CBOM HEJIOCTATKHU M IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX TPU aHAIIN3E
pE3yJIbTAaTOB JIEATENbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;
pa3BHUBATh CITIOCOOHOCTh TOHUMATh MUP C MTO3UIUH IPYTOrO
YeJI0BeKa

[IpenmMeTHbIe pe3ynbTaThl yriayoneHHblil yposeHs (I1Py)

[TPy 01

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB ITPUPOJBI U PEIICHUN
po06JieM palMoOHaIbHOTO IPUPOJIONIOIB30BAHMS, O BKJIA/IE
POCCUICKHX M 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;
BJIa/ICHUE CUCTEMOMN OMOJIOrMYECKUX 3HAaHUM, KOTOpask BKIIFOYAET:
OCHOBOIIOJIAraroe OMOJIOrNYeCKUe TEPMUHBI U TOHATHUS (KU3Hb,
KJIETKa, OPraHn3M, METab0I13M, TOMEOCTa3, CaMOPETyJIALNs,
CaMOBOCIIPOU3BEEHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pasButue), Onosnornyeckue reopun (kaetounas reopus T. [1IBanHa,
M. lllnennena, P. Bupxosa, XxpoMOCOMHas TeOpus
HacnenctseHHoctu T. Moprana), yuenus (H.W. BaBunosa - o
LEHTpax MHOro00pa3ust U MPOUCXOKACHHUS KYIbTYPHBIX
pacTeHuit), 3aKOHbI (€IMHO0Opa3usi TOTOMKOB TMIEPBOTO MOKOJIEHUS,
pacIleIIeH ], YUCTOThI FaMeT, HE3aBUCUMOTI'0 HaciienoBaHus I'.
MeHens, roMOJIOTMYECKUX PAIOB B HACIEACTBEHHON
m3menunBocty H.M. BaBunosa), npuHIMIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaICHUE OCHOBHBIMHM METOJAMU HAyYHOT'O IT03HAHUS,
HCIOJIb3YEMBIX B OMOJIOTMYECKHUX MCCIEAOBAHUSIX )KUBBIX
00BEKTOB (OMHCaHue, U3MEpEeHUe, HAOII0ACHNE, SKCIIEPUMEHT);
YMEHHE BBIJIEISITh CyIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIIETOK




MIPOKAPHUOT U DYKAPUOT, OJJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPTraHU3MOB, B TOM YHCIIe OAKTEpHii, TPHOOB, pacTEHU, KUBOTHBIX
U 4EeJI0BEKa, CTPOCHMSI OPI'aHOB U CUCTEM OPTraHOB PACTEHHH,
KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEIEATEILHOCTH,
IIPOTEKAIOIINX B OPraHU3MaxX PacTEeHHM, )KUBOTHBIX U UEJIOBEKa,
OMOJIOTHYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (MeTaboIn3M),
IIpeBpalLeHHs SHEPIUH, OPOKEHUS, aBTOTPOPHOIO U
reTepoTPO(PHOro TUIIOB MUTAaHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO33a, Mei03a, raMeToreHes3a, SMOpHoreHesa,
MOCTAMOPHOHAIBHOTO PA3BUTHSA, Pa3MHOKEHUS, MHANBUIYAIBHOTO
pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMO/IEHCTBHSI TEHOB,
reTepo3nca, HCKyCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTAHABIMBATh B3aUMOCBSI3M MEX/ly OpraHOU1aMU KIIETKU
1 X (GYHKLIUSAMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH U UX
(GYHKLIMAMU, MEXly OpTraHaMHU M CUCTEMaMH OpPraHOB y PACTECHUH,
KUBOTHBIX U Y€JIOBEKa M UX (PYHKIMSIMH, MEXKIY CHCTEMaMHU
OpPraHoB U UX (PYHKLIMAMH, MEX]y STallaMu OOMeHa BEIlEeCTB,
dTaramMu KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
JTaraMu SMOPUOHATIBHOTO PAa3BUTHS, TCHOTHIIOM U (DEHOTHUIIOM,
(heHOTUTIOM U (haKTOpaMH Cpeibl OOUTaHNUS,

YMEHUE BBISBISTH OTIMYUTENbHBIC TIPU3HAKH JKUBBIX CHCTEM, B
TOM YMCJI€ PACTEHHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIIOIB30BaTh COOTBETCTBYIOIINE APTYMEHTHI,
OMOJIOTNYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY JUISl TOKa3aTeIbCTBA
POJCTBA OPraHU3MOB PA3HBIX CUCTEMATUIECKUX TPYIIIT;

yMEHHE peliaTh OMOJOTrMUeCKUe 3a/1a41, BbIABIATH IPUUMHHO-
CIICZICTBEHHBIE CBSI3U MEXIY HCCIIEyeMbIMU OMOIOTUIECKUMHU
IpolieccaMy U SIBJICHUSMHU, JIeJIaTh BBIBO/IbI U IIPOTHO3BI HA
OCHOBAHWU TIOJTYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIOJIHATH J1a00paToOpHbIE U MPaKTHUECKUE paboThl,
coOroAaTh npaBuiia pu padboTe ¢ yueOHbIM U J1a00paTOPHBIM
00opynoBaHUEM;

YMEHHUE BBIJIBUTATh TUTIOTE3BI, IPOBEPSATH X
9KCHEPUMEHTAIBHBIMU CPEJCTBAMU, POPMYIUPYS 1IETb
WCCIICIOBAHMS, aHATM3UPOBATH MTOJTyYSHHBIE PE3YIIbTATHI U JeTaTh
BBIBO/IbI;

YMEHHE Y4acTBOBATh B yUeOHO-UCCIIE0BATEIbCKON paboTe 1o
OMO0JIOTHH, SKOJIOTUU U MEIULIMHE, TPOBOIUMON Ha 6a3e
IIKOJILHBIX HAYYHBIX OOIIECTB, M MyOINYHO TPEICTABIAT
MOJTyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EPEeHIUX;
YMEHHUE OIEHUBATh ITHYECKHIE ACTIEKTH COBPEMEHHBIX
UCCIIeIOBaHMM B 001aCTH OMOJIOTHH U MEUIMHBI (KJIOHUPOBAaHMUE,
HCKYCCTBEHHOE OTUIOIOTBOPEHUE, HAIIPABIICHHOE N3MEHEHHE
reHOMa U CO3/IaHH€e TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBINA BHIOOP OyayIe
npoeCCHOHATLHOM 1eATENbHOCTH B 00J1aCTH OUOJIOTHH,
MEINUIINHBI, ONOTEXHOJIOTUH, BETEPUHAPUH, CEITBCKOTO XO3SHCTBA,
MUIIEBOM MPOMBIIUIEHHOCTH, YIIIyOISTh O3HABATEIbHBIN
WHTEpEeC, HapaBJIECHHBIH HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpodeccur U NpoJoHKEHUE OMOIOrHYECKOTO
00pa3zoBaHMs B OpraHU3ANMIX CPEAHETO MPOPECCHOHATIBHOTO U
BbICIIIEr0 00pa3oBaHus




[Py 02

c(hOpMUPOBAHHOCTH 3HAHUHW O MECTE U POJI OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOH KapTUHBI MUpA, B IO3HAHUU 3aKOHOB IIPUPOJIbI U
pEILIEHIH YKOJIOTHYECKUX MTPOOJIEM YEeIIOBEUECTBA, a TAKKE B
pelLIeHNH BOIPOCOB PAllMOHAILHOTO IPUPOONOIb30BAHNUS, U B
(hopMHPOBaHNY IIEHHOCTHOTO OTHOILIEHHS K IPUPO/IE, OOIIECTRY,
YeJIOBEKY, O BKJIAJI€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB
B pa3BUTHE OHOJIOTHH;

YMEHUE BIIAIETh CUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpast
BKJIIOYAET OIPEJICJICHUS U TOHUMaHHUE CYITHOCTH
OCHOBOIIOJIAral0IMX OMOJIOTMYECKUX TEPMUHOB U MOHATUH (BHL,
IKOocUCcTeMa, brocdepa), OMOTOTrHIeCKHE TEOPUH (IBOTFOIIMOHHAS
teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHS SBOJIIOLINN), YUCHUS
(A.H. CeBepuoBa - 0 nyTsx 1 HanpasJjeHUsAX 3Bomonuu, B.U.
Bepnanckoro - o 6uocdepe), 3aKoHbI (TeHETUYECKOTO PaBHOBECHS
. Xapau u B. BaitaGepra, 3apozsimeBoro cxoacrsa K.M. bapa),
npasuia (MuauMyMma FO. JInbuxa, 5K0JI0ru4eckoi nupaMuabt
SHEpruu), runoTessl (runotesa «mupa PHK» V. 'unbepra);
YMEHHE BIIIETh OCHOBHBIMH METOJaMU HAYYHOTO ITO3HAHHMS,
UCIOJIb3yEMbIMU B OMOJIOTUYECKUX UCCIIEAOBAHUIX ) KHUBBIX
00BEKTOB M 9KOCHCTEM (OTHCaHUe, U3MEpeHue, HabIroIeHue,
HKCHEPUMEHT), CII0COOaMU BBISBICHUS U OLEHKH aHTPOIOI€HHBIX
W3MEHEHUH B PUPOJIE;

YMEHUE BBIACIATh CYyLIECTBEHHbIE IPU3HAKH: BUJIOB,
OMOTEO0IIEHO30B, IKOCUCTEM U Onochepsl, CTaOMIH3UPYIOLIETO,
JBMDKYILETO U PAa3phIBAIOIIETO €CTECTBEHHOr0 0T00pa,
IUIONATPUIECKOTO U CHMITaTPUYECKOTO BUI000pA30BaHHUS,
BIIMSIHMS JIBMDKYLMX CHJI 3BOJIIOIIMU Ha TeHO(OH/ MOMYJISILINY,
MPHUCIIOCOOJICHHOCTH OPTaHMU3MOB K CpeJie OOMTaHUs, YepETOBAHHS
HanpaBJICHUH 3BOMIOLNHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU
B DKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBSA3H MEX]y IIPOIlecCCaMu
HBOJIIOIUH, ABMKYIIMMH CHIIAMHU aHTPOTIOTeHE3a, KOMITOHEHTaMH
Pa3IUYHBIX IKOCUCTEM U MPUCTIOCOOIEHUSMH K HUM OpPraHU3MOB;
YMEHHUE BBISBIATH OTIUYNTENbHBIC TIPU3HAKHN )KUBBIX CHCTEM,
MPUCIIOCOOJIEHHOCTh BUOB K Cpeie 00uTaHMs, aDHOTHYECKHUX U
OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3EN
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B
9KOCHCTEMAaX CBOSH MECTHOCTH;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIUE APTYMEHTHI,
OMOJIOTUYECKYIO TEPMHHOJIOTHIO M CHMBOJIMKY JUISI IOKA3aTelbCTBA
POJCTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB U Cpe/Ibl OOUTAHMSI, €ANHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXPAaHEHHS MHOT000pa3Hsl
BHJIOB M 9KOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHHMSI TPHPOIHI
YeJI0BEYECTBA;

YMEHHUE periaTh ONOJIOTUIECKUE 3a/1a4H, BBISABISTH PUYNHHO-
CIJIEZICTBEHHBIE CBSI3U MEX1Y UCCIIEyeMbIMU OMOJIOTHYECKUMU
MpoIieccaMy | SIBJICHUSIMH, JIEJIaTh BBIBOJIBI M IPOTHO3HI HA
OCHOBAHHUU TOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBITTOJIHATH Ta00paTOPHBIE U PAKTHIECKHAE PaOOTHI,
co0JIr01aTh MpaBUiIa MpH paboTe ¢ yUeOHBIM U JIAOOPATOPHBIM




o0opynoBaHUEM;
YMEHHE BBIJBUTATh THIIOTE3bI, POBEPSATH UX
9KCIIEPUMEHTAILHBIMU CPECTBAMU, POPMYIUPYS 1IEeIIb
WCCIIEIOBAaHMSI, aHATU3UPOBATH MOJyYCHHBIE PE3yIbTaThl U JeNaTh
BBIBO/JIBI;

YMEHHE y4acTBOBaTh B yUEOHO-MCCIIEA0BATEILCKOM padboTe Mo
OHMOJIOTHH, SKOJIOTHH U MEAUIIMHE, TPOBOAUMON Ha Oaze
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOINYHO MPEICTABIATH
MOJIy4YE€HHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEeHLINAX;
YMEHHUE OILICHUBAThH TUIIOTE3bI U TEOPHU O MPOUCXOKACHUH JKU3HH,
YeJIoBEKa U YeJI0BEUECKUX pac, O MPUUMHAX, TOCIEACTBUSIX U
crnoco0ax mpeoTBpaLIeHNs TT00AIbHBIX H3MEHEHUH B Onocdepe;
YMEHHE OCYIIECTBIIATh OCO3HAHHBII BBIOOp OymyIieit
npodeccroHaABHOM IeATEIBHOCTH B 00JIaCTH OUOJIOTHH,
9KOJIOTHH, TPUPOIONIOIH30BAHUS, METUIIUHBI, OMOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPHUH, CEILCKOTO X035MCTBA, MUIIEBOU
MIPOMBIIIJICHHOCTH, YTIyOJsTh MO3HABATEIbHBIA HHTEPEC,
HaIpaBJICHHBII HA OCO3HAHHBINA BEIOOP COOTBETCTBYIOIIEH
npodeccuu U MpoIoIDKEHUE OUOJIOTHYECKOTO 00pa30BaHUS B
OpraHM3alysIX CpelHero NpohecCuOHaIbLHOTO U BBICIIETO
o0OpazoBaHusl.

B npoyecce oceoenus npeomema «buonoeusny y ooyuarowuxcs yerenanpasienno ¢opmupyromes
VHUBEpCalbHble YueOHble Oelicmeusl, GKIYAsl (OPMUPOSAHUE KOMNEMEeHYUll 00Yuarwuxcs 6
obnacmu yuebHO-UCCIe008aMeNbCKOL U NPOEKMHOU 0esIMmelbHOCIU, KOMopble 8 C80I0 0Uuepeddb
obecneuusaiom npeemcmeeHHocms gopmuposanusi oowux komnemenyuti @I'OC CII0.

Tabmanma 2
Bunel ynusepcanbHbix yueOHbix | Konabr OK Haumenosanne OK
JIEUCTBUN
[To3naBatenbHble yHUBepcaiabHble | OK 03 [1nanupoBaTh U peaan30BbIBATH COOCTBEHHOE
yueOHbIe JNEeNCTBUS npogeccuoHaIbHOE U JINYHOCTHOE PAa3BUTHE,
(popmupoBanue cOOCTBEHHOM MPEeANPUHUMATEIbCKYI0  JIEITEIbHOCTh B
o0Opa3oBaTenbHON CTpaTeruy, npodeccuoHaabHON cdepe, HUCHONB30BATH
CO3HATEIBHOE dbopmupoBaHue 3HaHUST 10 TpaBoBOM U  (UHAHCOBOU
00pa30BaTeNLHOTO 3aIpoca) IPaMOTHOCTH B  Pa3JIMYHBIX JKU3HEHHBIX
CUTYaIUsX;

KoMMyHUKaTUBHBIE OK 07 ConelicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH
YHHUBEpCaIbHbIE yueOHbIE Cpelpl, pecypcocOepekeHnI0, MPUMEHATh
JeNCcTBUA (KoJIEeKTUBHAS u 3HaHUS 00 M3MEHEHUHU KJIMMaTa, MPUHLMUIIBI
UHAUBUAYalIbHAs  JESITeNbHOCTb OepeXJIMBOr0 MPOU3BOJACTBA, 3PPEKTUBHO
JUIS peleHus yueOHBIX, JIEICTBOBATDH B YPE3BBIYANHBIX CUTYaIUSIX
MO3HABATENIbHBIX,
U CCJIEIOBATEIbCKUX, IPOEKTHBIX,
podecCHOHATBHBIX 3a71a4)
PerynsatuBHble yHuBepcanbblie | OK 01 BeiOupate  cnocoObl  pemieHus — 3agad
yueOHbIe JEUCTBHUSA npodeccroHanbHOI NEeATEIbHOCTH
(uenernonaranue, IJaHUPOBAHUE, IIPUMEHMUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;
PYKOBOJICTBO, KOHTpOJIb, | OK 04 OddexTrBHO B3aUMO/ICICTBOBATh u
KOPpEKLHUs, IIOCTPOECHHE paboTaTh B KOJUIEKTUBE U KOMaH/IE;

VHIUBUYJIBHOMN




| 06pazoBaTeILHOM TPACKTOPHHN) | |

B yensax noocomosxu obyuarowuxcs k 6yoywei npogeccuoHaibHou 0esimenbHOCmU npu
usyuenuu yuebHoco npeomema «buonocus» 3axnaovieaemcs ocnosa 01 popmuposanus IIK 6
pamxax pearusayuu OOII CI1O no cneyuanvrnocmu 36.0.03 «3oomexnusiy.

Tab6muna 3

Konpr ITK

Hanmenosanue 11K

IIK 1.1.

Pa3paOaTbiBaTh IUIaHBI-TPAaUKU U 3aJaHUS U1 BBIIOJIHEHUS TEXHOJIOTMYECKUX
OIEpalMi 110 COACPKAHUIO U PA3BEACHUIO CEIbCKOXO35MCTBEHHBIX >KMBOTHBIX,
3arOTOBKE, XPAaHEHUIO U MCIOJIb30BAaHUID KOPMOB, IOIYYEHHIO, IEPBUYHON
nepepaboTKe W XPAaHEHUIO MPOAYKUWHU >KUBOTHOBOJCTBA, B TOM YHUCIE, C
MPUMEHEHHEM IIUPPOBBIX TEXHOJIOTUI

IIK 1.3.

OHGHI/IBaTB (i)I/I3I/IOJIOFI/I‘-IeCKO€ COCTOSIHHE CCIbCKOXO3SHMCTBECHHBIX JKUBOTHBIX H
COOTBCTCTBHA MHKPOKIIMMATA ) XUBOTHOBOJYCCKUX HOMGH.[CHI/Iﬁ AJIs1 pa3JIMYHBIX
ITOJIOBO3PACTHBIX  I'PYIIIL CEIIbCKOX 03 CTBEHHBIX JKHMBOTHBIX, IIOKa3aTciin
KayecTBa M 0€30I1aCHOCTH KOPpMOB, KJA4CCOB (HO,Z[KJ'IEICCOB, KaTeFOpHﬁ)
MMpOAYKIHMHU KHUBOTHOBOACTBA TCXHOJOTMYCCKUM Tp€6OBaHI/I$IM, B TOM 4YUCIIE C
HCITIOJIb3OBAHHUEM aBTOMATU3NPOBAHHBIX CUCTCM KOHTPOJIA

2. Opranu3anMoOHHO-MeTOIMYeCKHUe JaHHbIe Y4eOHOI0 npeaMera

Tabmuua 4

Pacnpe)le.nenne TPYAOEMKOCTH yqeﬁﬂoro nmpeamMerTa 1o BujaamM paﬁoTno ceMecrpam

TpynoemkocTs
Bun yuebnoii paboThl 110 cemecTpam
Hac. Nol No 2

OO0mas Tpya0eMKOCTh y4eOHOTO TIPeIMETa 217 85 132
10 yueOHOMY TUIaHy
AyIMTOPHBIC 3aHATHS 201 85 122
B TOM YHCIIE:
TeopeTndeckoe ooyuenue (TO) (mexiuu, ceMUHapBhI) 80 34 46
nabopaTopHble U npaktudeckue 3ansatus (JII13) 119 51 68
CamocrositesabHas padora (CPC) 6 6
B TOM YHCIIE!

CaMOCTOSITEJIbHOE U3YUEHHE TEM U Pa3JIeIoB 4 4

CaMOTIOJITOTOBKA K TEKYIEMY KOHTPOJIO 3HAHUH 2 2

MOATOTOBKA K 3K3aMEHY 10 10

WH/IMBUYAJIbHBIA IPOCKT 45 17 28
KouncyabTanuu 2 2
Bua konTpoJs: 9K3aMEH

3. CTpyKTypa U coepxkaHue y4eOHOro nmpeamera

3.1. CTpykTypa yueOHOro npeamera

Tabmuma 5




TemaTH4yecku njaaH

Paznea Bcero B Tom uncJe
@ opMBbI KOHTPOJIS
y4ye0HOro nmpeaMera | 4acoB TO JIII3
buonorus kak Hayka. 2 1 1 KOHTpOIILHas pabota,
TECTHPOBAHUE
JKvBbIe cCTEMBI U UX 3 5 1 KOHTpOJIbHast padora,
U3yUYCHHE. TECTHPOBAHUE
buosnorus kneTku. 4 1 3 KOHTPOIIbHAs paboTa,
TECTHPOBAHUE
XuMudeckas 9 5 4 KOHTpOJIbHAS padoTa,
OpraHu3aIys KJICTKH. TECTHPOBAHUE
Crpoenue u GyHKIUU 11 4 7 KOHTpOJIbHast padoTa,
KJICTKH. TECTHPOBAHUE
OOMeH BelecTs 1 KOHTpOJIbHAs paboTa,
IIpEBpallEHUE SHEPTUU B 10 2 8 TECTUPOBAHUE
KJICTKE.
HacnencrBennas KOHTpOJIbHAsE padoTa,
uHpopmanus u 5 2 3 TECTUPOBAHUE
peanu3anus ee B KIETKeE.
Ku3HEHHBII UK 5 3 3 KOHTpOJIbHasI paboTa,
KJICTKH. TECTHUPOBAHUE
CrpoeHue U GyHKIUU 18 9 9 KOHTpOJIbHasI paboTa,
OpPTraHU3MOB. TECTHUPOBAHUE
Pa3zmHOXeHUE U 9 4 5 KOHTpOJIbHAS paboTa,
pa3BUTHE OPTaHU3MOB. TECTHPOBAHUE
['eneTnka - HayKa o KOHTpOJIbHast padoTa,
HACJIE/ICTBEHHOCTH U 3 1 5 TECTUPOBaHUE
U3MEHYHUBOCTH
OpPTraHU3MOB.
3aKOHOMEPHOCTH 8 4 4 KOHTpOJIbHAsI paboTa,
HACJIEICTBEHHOCTH. TECTHUPOBAHUE
3aKOHOMEPHOCTH 7 3 4 KOHTpOJIbHAsI paboTa,
U3MEHYHBOCTH. TECTUPOBAHUE
['eneruka yenoBexa. 4 2 2 KOHTPOIIbHAA PaboTa,
TECTHPOBAHUE
Cenexuus opraHu3MoB. 11 4 7 KOHTPOTILHa: paboTa,
TECTHPOBAHUE
buorexHonorus u KOHTpOJIbHAs paboTa,
CHHTETUYECKas 9 4 5 TECTUPOBAHUE
Ouosorusi.
3apoxIeHue U pa3BUTHE KOHTpOJIbHast paboTa,
SBOJIOLMOHHBIX 3 1 5 TECTUPOBAaHUE
NpeCTaBICHNN B
Ouosoruu.
MUKpPO3BOTIONIHS U €€ 11 4 7 KOHTpOJIbHast padoTa,
pe3yJbTaTHL TECTHUPOBAHUE
MaxkposBOJIIOIHS U €€ 4 2 5 KOHTpOJIbHast padoTa,
pe3yIIbTATHL TECTHPOBAHUE




[TpoucxoxaeHue u KOHTpOJIbHast padoTa,

pa3BUTHE )KU3HU HA 5 9 TECTUPOBAHUE

3emuie.

[TpoucxoxacHme KOHTpOJIbHast padoTa,

YeJIOBeKa - 11 3 8 TECTUPOBAHUE

AQHTPOIIOTEHE3.

DKOJIOTHs - HayKa 0 KOHTpOJIbHast paboTa,

B3aMMOOTHOIICHHSIX TECTUPOBAHUE

OpPraHu3MOB U 4 9 9

HAJ0PTaHU3MEHHBIX

CHCTEM C OKPYKAOIIEH

Cpenoil.

Opranu3mel u cpena 9 4 5 KOHTpOJIbHast paboTa,

oOuTaHus. TECTUPOBAHUE

DKOJIOTHUs BUOB U 5 3 3 KOHTpOJIbHAS paboTa,

TOTTYJISIIUHA. TECTHPOBAHUE

DKOJIOTHsI COOOIIECTB. KOHTpOJIbHAS paboTa,

DKOJIOTHYECKHUE 11 3 8 TECTUPOBAHUE

CUCTEMBI.

buocdepa - rmodanpHas 3 1 5 KOHTpOJIbHAs paboTa,

HKOCHCTEMA. TECTUPOBAHUE

YesoBek U OKpYXKaroIas 4 1 3 KOHTpOJIbHasI paboTa,

cpena. TECTUPOBAHUE
NUTOro

3.2. Copepxanue MoayJieil yuedOHOTo MpeaMeTa

Monyas 1.

MonayabHas eqununa 1.1. buosiorus Kak Hayka.

CoBpemenHast Ouonorusi - KOMIUIeKCHass Hayka. KpaTkasi uctopusi pa3BUTHs OMOJIOTHHU.
buonornueckne Hayku W H3ydaemble UMHU TpoOsiemMbl. DyHIaMEHTAIbHBIC, TPHUKIAIHBIE U
MOMCKOBBIE HAYYHBIE CCIIEOBAHUS B OMOIOTHH.

3HadyeHre OWONOTMU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. I[Ipodeccuun, cBszanHbie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JESATETLHOCTH YeJIOBEKa: MEIUIIMHE, CEIbCKOM XO3SMCTBE, MPOMBIIIJIEHHOCTH, OXpaHEe
MPUPOJIBI.

Monyabnas eqununa 1.2. 7)KuBble cucTeMbl M UX U3yYeHHeE.

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M IEJIOCTHOCTh, CJIOXXHOCTh M YIOPSIOUYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
W3MEHYHBOCTH, POCT U Pa3BUTHE.

YpoBHU OpraHu3alMM >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIH, MONYJISIIUOHHO-BUI0BO, 9KOCHUCTEMHEIN (6MOTEOIIEHOTUYECKHIA),
ouocepnsiii. [Iporeccsl, mpoucxoasmue B KUBbIX cUcTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kusnp kak popma cymectBoBaHus MaTepu. Hayku, nzydaroriue KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHHU3alUu.

N3yuenune xuBbIX cucteM. Metonbl Ouosnornyeckor Hayku. HaOmioneHue, m3mepeHwue,
SKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. lloHsTHe O 3aBUCMMON M HE3aBUCUMOU
nepemeHHoi. [lmanmpoBanne skcnepumenta. [loctaHoBka u mposepka rumore3. Hynesas
runore3a. [loHsaTHe BEIOOPKU U ee JOCTOBEpHOCTh. Paz0opoc B Ouonornueckux naHHbIX. O1eHKa
JIOCTOBEPHOCTH TIOJYYEHHBIX Pe3ylbTaToB. [IpUYMHBI MCKKEHUSI PE3YyIHTATOB IKCIICPUMEHTA.
[ToHATHE CTATHCTUYECKOrO TECTA.



Tabmumer u  cxembl: "OcHoBHBIE Tpu3HaKu >ku3HHU', "buonormdeckwe cuctemsl",
"CBolicTBa *1BOW MaTepun", "YPOBHU OpraHu3anuu >kUBoM npupoiasl’, "CTpoeHue KUBOTHON
kietkn", "Tkanu >kuBoTHBIX", "CHUCTEMBI OpraHOB UeJIO0BEUYECKOT0o opranusma’, "buoreoienos",
"Buochepa", "MeToasl U3ydeHUs KUBOK TPUPOJIBI".

Ob6opynoBanue: 1abopaTopHOoe 000pYAOBaHKE IS IPOBEACHHUS HAOMIOCHUN, U3MEPEHHIH,
JKCIIEPUMEHTOB.

[Tpaktuyeckas pabGora "Mcronp3oBaHHE pPa3IMYHBIX METOJOB TNPU HM3YYCHHUU IKHUBBIX
cucreM".

MopnyabHas enuanna 1.3. buosorus kierku.

Knerka - cTpykTypHO-(yHKIMOHAJIbHAsI €IMHHUIA >KUBOro. VICTOPHSI OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUS COBPEMEHHON KJIETOUYHOM TEOPHUH.

MeToapl MOJEKYISIPHOH W KIETOYHOH OHMOJIOTMH: MHKpPOCKONHS, XpomaTorpadus,
anekTpodopes3, MeTOJ MEUYeHbIX aToMOB, AudQepeHnHanbHOe  LEHTpU(YTrupoBaHHe,
KYJIbTUBUPOBAHUE KJIETOK. DJIEKTPOHHAs! MUKPOCKOIIHSI.

[Ipaktuyeckas pabora "M3ydeHue MeTOHOB KJIETOUHOM Ouonoruu (Xxpomatorpadus,
anekTpodopes, auddepennnanpHoe neHTpudyruposanue, I[11[P)".

MopayabHas equauna 1.4. XuMn4yeckasi OpraHu3anus KJICTKH.

XUMUYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YIbTPAMHUKPOJIEMEHTHI. Boaa u ee poJib
KaK pacTBOPUTENS, peareHTa, y4acTHE€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYJIALHNN.
MuHepalibHbIE BEIIECTBA KIETKHU, UX OMOJIOrHYecKasi pojb. POIIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonorndeckue noaumepsl. benku. AMMHOKHCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOW MoiyieKyinbl. llepBuuHas cTpykrypa Oenka, MenTHAHAs
CBs3b. BTopuuHnas, TpeTnyHas, yeTBepTUYHAs CTPYKTYypbl. [leHarypanus. CBoiicTBa O€JIKOB.
Knaccugukarus 0enkos. buonornueckue GyHKIM OSIKOB.

VYraesoasl. MoHOcaxapuabl, AMcaxapujabl, OJUrocaxapuabl W monucaxapuisl. OOmmii
IUIaH CTPOEHUsT U (U3MKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue ¢yHkuun
YIJIEBOJOB.

Jlununpl.  T'mapodunbHO-TuapodoOHBIE  cBoiicTBa.  Knaccudukauus — aunmaos.
Tpurnunepuasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOMCTBa OHWOJIOTHYECKUX MeMOpaH - TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Ctpoenne nyknemHoBbix kuciaor. HykneoTumasl.
[Tpuniun kommuiementapHoctu. IlpaBuno Yapradpda. Crpykrypa IHK - nBoiinHas cnupaib.
Mectonaxoxaenue u 6nonorndeckue pynkuuu JHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpoapruueckue cBsa3u B Mojiekysie AT®. buonornueckue
¢yukun AT®. BoccraHOBI€HHbIE MEPEHOCUUKU, UX (yHKUMU B KieTke. CekBeHMpOBaHHE
JIHK.

CrpykrypHast Ouosiorus: OMOXMMHUYECKHE M OHMOPU3NYECKUE HCCIEAOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpPBl OMOMOJIEKYI.

[TpakTrueckas padbota "OOGHapyxeHHE OETKOB € TOMOIIbIO KAUECTBEHHBIX peaKiuii'.

[Tpaktuyeckas pabora "HccnenoBaHue HYKJICHMHOBBIX KHCIIOT, BBIIEJICHHBIX M3 KIIETOK
Pa3IMYHBIX OPTraHU3MOB".

MopnyabHast enmanna 1.5. Ctpoenne M pyHKIHH KJICTKH.

Tunsl KJIETOK: syKapuoTHuUeckas M mpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa3oBaHUS KIETKH.

CtpoeHnne mpOKapuOTHYECKOW KieTku. Krerounas cTeHka OakTepuii ©  apXei.
Oco0eHHOCTH CTPOEHUs TeTepoTpodHOM U aBTOTPO(HON MPOKAPUOTUUYECKHX KIETOK. MecTo u
POJIb IPOKAPUOT B OUOIIEHO3aX.

Crpoenre 1 QyHKIIMOHUPOBAHHE 3yKapuOTHUUYeCKON KieTkH. Ilna3maTnueckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: MaccuBHbIN (muddysus, oOnerdeHHas IudpQys3us), aKTUBHBIN



(mepBUYHBIA U BTOPUYHBIM aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HaTPHUI-KATUEBOTO HAacoca. DHIOIMTO3: MUHOIMUTO3, aroruTos3. Dk301uTo3. Kierounas cTeHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHHH, TpHOOB.

[uromnazma. [lurozonb. Llutockener. JIBwkeHwe muToria3mMbl. OpraHoubl KIETKH.
OpnHomMeMOpaHHBIE OpraHOUABI KIETKH: 3HjomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, UX CTpOeHHE U (QyHKUMHU. B3auMMOCBSA3b OJHOMEMOpaHHBIX OPraHOMJOB KIIETKH.
Crpoenne rpanyisipHoro perukyinyma. CuHTE3 pacTBOpUMBIX OeikoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['mankuii (arpanyJIsspHBIN) SHIOTUIA3MaTHYECKU peTuKyinyM. CekpeTopHas QyHKIus
armapara ['onpku. TpaHcmopr BemecTB B KJIETKE. Bakyolin pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOM[BI KJIETKU: MUTOXOHAPHUH, Mactuisl. CtpoeHne u QyHKIHH
MUTOXOH/ApHUH U TacTuj. [lepBuuHbIe, BTOPUYHBIE U CIIOKHBIE TUIACTHIBI (POTOCHHTE3UPYIOIIUX
AYKapUOT. XJIOPOIUIACTBI, XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannble opranouzps! kieTku CTpoeHue U (yHKIHMH HEMEMOpaHHBIX OPraHOUIOB
kieTku. Pubocombl. MukpodunameHTsl. Mplmeunsle KieTkdn. MukpotpyOouku. Kierounsiid
neHtp. CTpoeHue M JBMKEHHE O>KI'YTMKOB M PpeCHHYEK. MHUKpPOTPYOOUKH LHUTOIMJIA3MBI.
LenTpHoJib.

Anpo. ObGonouka sjipa, XpOMaTUH, KapuoIia3Ma, SIIPBIIIKH, UX CTPOEHUE M (YHKLUU.
Snepubliii GenkoBeIid MaTpuKc. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. benku xpomaTuHa - THCTOHBI.

Knerounsle  BiimtoueHus. CpaBHUTENbHAs ~ XapakTEpPUCTUKA  KJIETOK  AyKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO ).

[IpakTuyeckas padora "V3ydeHue cTpoeHHS KIETOK PA3TUIHBIX OPTaHU3MOB".

[TpakTuueckas pabota "U3ydeHne cBONCTB KIETOYHONH MeMOpaHBbI".

[Ipaktuueckas pabora "HcciaepoBanue miia3Moin3a M JACTUIa3MOJIM3a B PACTUTEIbHBIX
KJIeTKax".

[TpakTnueckas padota "V3ydeHue IBUKEHUS IUTOIIA3Mbl B PACTUTENIbHBIX KIIETKax .

MoayabHas equauna 1.6. O0OMeH BelecTB M peBpallleHle JHEPTUM B KJIETKe.

AccuMWISILIMS U TUCCUMMWJISALIUSA - JIBE€ CTOPOHBI MeTabosn3ma. Tunel 0OMEHa BELIECTB:
aBTOTpOGHBI M  reTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Hpolieccax.
OHepreruyeckoe obOecrnieueHue kierku: mpespamieHue AT B 0OMEHHBIX Ipoleccax.
@depMeHTAaTUBHBIN XapakTep peaknuid KIeTOYHOro Mmeraboiusma. DepMeHTB, UX CTpPOEHHE,
cBoiictBa M MexaHusM jeictBus. KodpepmeHTbl. OTinuus (EepMEHTOB OT HEOPraHHMUECKHUX
KaTain3atopoB.  beiku-akTuBaTtoppl W OEIKU-MHTHOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3INYHBIX (PAKTOPOB.

ITepBUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KieTKke. PoTocuHTe3. CBETOBAs M TEMHOBAS
¢a3pl.  IlpomykTtuBHOCTH (oTOCHMHTE3a. BiMsHMe paznuuHbIX (QAKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHHe HOTOCUHTESA.

Xemocunre3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpUPHUUIMpYOIINE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOJHbIE OaKTepuu. 3HaU€HHE XeMOCHHTE3A.

AHaspobHble opranu3Mbl. Bunel 6poxenus. [IpoaykTsl OpoxkeHUsT U UX UCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTHyeckoro obmeHa. IloaroToBUTENBHBINA 3Tam.
['mukonu3 - 6eCKUCIOPOAHOE paCUIeINIEHUE TIIFOKO3bI.

buonoruueckoe oxkuciaeHUE, WIK KIETOYHOE JbIXaHUE. Posib MUTOXOHIpUH B Ipoleccax
O6uonoruueckoro okucienus. Luxinyeckue peakuuu. OkucauTelnbHOE (PochopHIpoBaHUE.
[IpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB Mepel aHa’poOHBIM. O((HEeKTUBHOCTH
HHEPreTHYECKOro oOMeHa.

[TpakTtuyeckas padora "M3yueHne KaTaIMTHUECKOW aKTUBHOCTH (DepMEHTOB (Ha mpumepe
aMUJIa3bl WM KaTaigasbl)".



[Tpaktuyeckas padora "M3yueHne pepMEHTATUBHOTO pacUICTNICHHs MEPOKCHIAa BOAOPOIA
B PACTUTENIbHBIX U )KMBOTHBIX KJIETKax".

[Tpaktuyeckas padora "CpaBHeHHE IPOIIECCOB (POTOCHHTE3A U XeMOCHHTEe3a".

[TpakTrueckas padota "CpaBHEHHE TPOLIECCOB OPOKEHHUS U JIbIXaHUS .

Mopnyabnas enmanna 1.7. HacaeacreenHasi nHGopmanus U peajiusanus ee B KJeTKe.

Peakuuu marpuynoro cunresa. [IpuHIUI KOMIJIEMEHTapHOCTU B PEAKIUSX MATPUYHOTO
cuHTe3a. Peanmsanumsi HacnencTBEHHOM WHQpoOpMauuu. [eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuusi - Mmarpuunblii cuHTe3 PHK. IIpuHIUNBI TpaHCKPUIIIMKM: KOMILUIEMEHTAPHOCTb,
aHTUIApaLIEIbHOCTh, ACHMMETPUYHOCTD.

Tpancnsanus u ee stanbl. Yyactue TpancnmopTHeix PHK B OunocunTeze Oenka. YciaoBus
6uocunresa 6enka. Koguposanue amuuokucnot. Ponb pubocom B GnocuHTe3e Oemka.

Opranuzanus reHoMa y TPOKApHOT W JyKapuoT. Perynsuus akTUBHOCTH TE€HOB Yy
npokapuoT. ['umotesa omepona (®. XKaxo6, XK. Mano). Perynauus oOMEHHBIX HpPOLECCOB B
kiietke. Kinerounslii romeocras.

Bupycel - HekneTouHble (OpMBI KHU3HU U 0o0nMUratHele mapasutbl. CTpoeHHe MPOCTHIX H
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OaKTepro(aros.

BupycHble 3a0oneBanusi denoBeKa, JKMBOTHBIX, pactenmid. CIINJ, COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

[TpaxkTnueckas padota "Co3nanue Mojenu Bupyca'.

MopayabHas equHuna 1.8. ZKu3HeHHbIH MUK KJIETKH.

Knerounsii 1muki, ero mepuoiasl u peryisuus. WMutepdaza m mutos. OcobeHHOCTH
IpolLeccoB, mpotekatonux B uHTepdaze. [loaroroska kietku x aenenuto. [IpecuHTeTnyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTep a3kl

Marpuunsiii  cunres JHK -  pemmukanumsa.  Ilpuanuner  perumkannm — JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEpBATUBHBIN  CHHTE3, aHTUNApaIeIbHOCTh. MexaHu3M
permukammu - JJHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepsl u — Tenomepasa.
XpOMOCOMHBI HAa0Op KJIETKH - KapUOTHUIl. JIMIUIOMIHBIN M TaIuIOWAHBIA HAOOPHI XPOMOCOM.
I'omosiornynbie XpoMocoMsl. [1010BbIE XPOMOCOMBI.

[Jenenne xnerku - muro3. CTaauu MUTO3a M NPOUCXOASIIME B HHUX Ipolecchl. Tumsl
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HaueHre MUTO3a.

Perynsauuss muroTHdyeckoro mnukiaa kietku. I[Iporpammupyemast kietoyHas rubenp -
arornTo3.

Knerounoe s71po, XpoMOCOMBI, GyHKIIMOHATIbHAS TEHOMMKA.

[TpakTnueckass pabora "M3ydeHne XpoMOCOM Ha TOTOBBIX MHKpoIlpernaparax'.
[TpakTuyeckas pabota "HabmogeHne MuUTO3a B KJIETKaX KOHUMKA KOpEUIKa JIyKa (Ha TOTOBBIX
MUKpoIpenaparax)".

MopnyabHas exnanna 1.9. Ctpoenne n pyHKIMM OpraHn3mMoB.

buonornueckoe  paznooOpazue  opranu3MoB.  OJHOKJIETOYHBIC,  KOJIOHHUAJBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS M KU3IHEACSITEIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeH, OHOKJIETOYHbIE IPUOBI, OJTHOKJIETOYHbIE BOJOPOCIIH, Apyrue npoTucThl. KojgoHuansHbie
OpraHU3MBlI.

B3aumocBsI3p yacTell MHOTOKJIETOYHOTIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPIaHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTenbHas, MOKPOBHAs,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTpOEHHUs, PYHKUUNH U PacrloiI0KEHHUSI
TKaHEN B OpraHax pacTEHUM.

TkaHu KUBOTHBIX UM  4eJoBeKa. THWIbl JKMBOTHBIX TKaHEHl: snuTenHabHas,
COEIMHHUTENIbHAS, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHUs, (GYHKUUN U PaCIOI0KEHUS
TKaHeW B OpraHax *KMBOTHBIX U UeJIOBeKa.



Opranel. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OpPraHOB
’KMBOTHBIX U 4en0BeKa. DyHKIIMU OPTaHOB U CHCTEM OPI'aHOB.

Omopa Tena opranu3moB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHblli 1 BHyTpeHHUH ckeneT. CTpOoeHNe U TUIIBI COCAUHEHUS
KOCTEH.

JIBr>keHue OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHU3MOB: amMeOOMJHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3MBlI U HACTHH.
JIBM>KeHHE MHOTOKJIETOUHBIX KHBOTHBIX U Y€JIOBEKa: MblllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranuszmMos. Ilornomenue BOJbI, YIVIEKMCIOTO ra3a U MUHEPAIbHBIX BEILECTB
pacreHusaMu. IlutaHue XUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPUKIIETOUHOE IHILIEBApEHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
xeinesbl. [IuimeBapuTenpHas cucTemMa 4ejioBeka.

Hpixanue opranu3moB. Jlpixanue pacteHuit. [Ipixanue x«uBoTHBIX. {uddy3us razos uepes
NOBEpPXHOCTh KJeTkH. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe M jeroyHoe
ApIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHMS JIETKMX I103BOHOYHBIX JKMBOTHBIX. JlpIXareibHas cUCTEMa 4eJoBeKa. MexaHu3M
BEHTWISLIMM JIETKUX Y NTUI] U MIIEKONUTaloMMX. Perynsauus apixanus. [IpixarenbHble 00beMBI.

TpaHcnopT BelIECTB y OpPraHW3MOB. TpPaHCHOPTHBIE CHUCTEMBI pacTeHuil. TpaHcropr
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u ee opraHbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX KMBOTHBIX M ueinoBeka. Cepjue, KpOBEHOCHbIE cOCylbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u ee peryasuus.

Breinenenne y opraHusmoB. Beinenenue y pacTeHuil. BbineneHue 'y JKMBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCaCchIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeeHUs. CBs3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIICIUTENbHON cucTeMaMU. BpleneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. llouku.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpazoBaHHE MOYH Y YEJIOBEKa.

3amuTa y OpPraHu3MOB. 3allUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3aIIMTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHONW U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI ¥ MX MPOU3BOHBIE. 3alllUTa OpraHu3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHbII W TyMOpalbHBII HMMMYHHUTET.
BpoxneHHbslii M NpHOOpPETEHHBIH  crenupUUecKuii UMMYHHUTET. TeopHus KJIOHAJIbHO-
cesnektuBHoro umMmmynurera (I1. Opnux, ©.M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpOXK/I€HHOI0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

PazppaxkumocTs ©  perymsiuusi 'y OpraHu3MoB. Pa3gpakumMocTb Yy OJHOKIETOYHBIX
opranu3MoB. Takcuchl. Pa3napaxuMocTe M peryssnus y pacreHuil. PocToBele BeliecTBa U HX
3HauEHUeE.

HepBHas cucrema M peduiekTopHas peryisius y >KMBOTHbIX. HepBHas cucrema u ee
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

['ymopanbHasi peryisiuss M DHAOKPUHHAs CHCTEMa >XUBOTHBIX M ueinoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUEe TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHJIOKpUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

[TpakTnueckas pabota "N3ydyenue Tkanen pacreHuit".

[TpakTuyeckas padora "M3yuyeHue TkaHei sKUBOTHBIX".

[TpakTnueckas pabota "M3ydeHne opraHoB IBETKOBOT'O pacTeHus".

Moayabnas equauna 1.10. Pa3MHokeHne U pa3BUTHE OPTaHU3MOB.

®opMBI pa3MHOKEHHUS OPTaHU3MOB: Oecrofioe (BKIII0Yas BEreTaTHBHOE) U MOJI0BOe. Buapl
0ecIo0ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIISIHMS, (PparMeHTaIHs, KIOHUPOBAHHE.



[TonoBoe pasmHoxxkenue. I[lomoBbie KieTku, WM rameTsl. Meito3. Craauu Meinosa.
IToBenenue xpomocoM B Mmeito3e. Kpoccunrosep. buonornueckuii cMbICa Mel03a U MOJOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe  paszsurue. I'ameroreHe3 y KMBOTHBIX. [lonoBble  Kene3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KIIETOK.

OmtooTBOpeHne U 3MOPHUOHATIBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIIOAOTBOPEHHS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WNunuBrayabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS - HAyKa O Pa3BUTHH
opranuzMoB. Craauu >MOpHOreHe3a >KUBOTHBIX (Ha npumepe Jarymku). JpoGnenue. Tumbl
npobaenus. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIONINX. 3apOIBbIIIEBHIC JTUCTKU (TacTPYIISALUs).
3aknagka OpraHoB M TKaHEW M3 3apOABILIEBBIX JIMCTKOB. B3aMMHOE BiIMSHHE 4YacTed
pasBUBAIOIIETOCS 3apofbliia (3MOpHOHaNbHAs HMHIYKIMA). 3akiajka IJJaHa CTPOCHHSA
JKUBOTHOIO KaK pe3yJbTaT HEpPapXMYeCKUX B3aUMOJCHCTBUM TIeHOB. BiusHune Ha
AMOPHOHAIEHOE PA3BUTHE PA3TMYHBIX (PAKTOPOB OKPYKAIOIIEH CpelIbl.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbHblii mnepuox. Ilpsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOro U HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IIPUPOJE.
Tunsel pocta >XKUBOTHBIX. MDaKTOpbl pEryjsiiud pocTa KHUBOTHBIX U uenoBeka. Cranuu
HOCTAMOPHOHANIBHOTO PA3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHesza 4esaoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

PasMHoeHue u pas3Butue pacteHuid. I'ameroputr u cnopodut. Meio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tmpouecce wmeio3a. ['amerorenes y pacTeHUi.
OmnonoTBOpeHHE M pa3BUTHUE PACTUTEIBHBIX OPraHW3MoOB. J[BOHHOE OILUIONOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBl PEryJsiuy OHTOTE€HE3a y PACTEHUH U )KUBOTHBIX.

[Ipaktuueckass pabora "M3yueHue CTpPOECHHsS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKponpenaparax'.

[IpakTtuueckass pabGota "BbisgBieHHE NPU3HAKOB CXOJCTBA 3aPOJIBIINICH TMO3BOHOYHBIX
JKUBOTHBIX".

[TpakTrueckas pabota "CrpoeHne opraHoB pa3MHOKEHHUS BBICILIUX pACTEeHHUH".

MopnyabHast enmauna 1.11. I'eHeTnka - HayKa 0 HaCJeACTBEHHOCTH U U3MEHYHUBOCTH
OPraHu3MoB.

Hcropus cTaHOBIIEHMS W pPa3BUTUS TeHETUKHM Kak Hayku. Pabotel I'. Menpens, I'. ne
®pusa, T. Moprana. Ponb oTedecTBEHHBIX Yy4YeHBIX B pa3BuTuu reHetuku. Padorsr H.K.
Konsuosa, H.. BaBunosa, A.H. benozepckoro, I'./[. Kapneuenko, }0.A. ®ununuenko, H.B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETHUYECKNE TOHATUS U CHUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TeHbl, aJlbTePHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M pPELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepo3nuroTa, YucTas JUHUS, TUOPUABI, TeHOTUN, (eHOTHN. OCHOBHBIE METOJ]Ibl T€HETHUKH:
TUOPUA0IOTHUECKHUM, TUTOIOTUYECKHM, MOJIEKYIISIPHO-TE€HETUYECKHIA.

[TpakTuyeckas padora "/Ipo3oduia kak 0ObEKT T€HETUYECKUX HCCIIeIOBaHUN" .

MoayabHas equHuna 2.1. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.

Monorubpunnoe ckpemuBanue. IlepBbelii 3akoH MeHaens - 3aKOH eIuHOO0Opa3us
rubpuaoB mnepBoro nokosieHus. [IpaBuino nomuHupoBaHus. Bropoil 3akoH Menpaens - 3akoH
pacuienjeHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanmusupyromiee  ckpemuBaHue.  [IpoMexyTouHBII ~ XapakTep — HAclIeAO0BaHUS.
Pacniennenue npu3HakoB MPHU HETIOJIHOM JIOMUHUPOBAHUH.
Jurubpunnoe ckpemmBanue. Tpetwit 3akoH MeHaens - 3aKOH HE3aBHCHMOTO

HACJICOJOBAaHUS ITPU3HAKOB. HI/ITOJ'IOFI/I'-IGCKI/Ie OCHOBBI I{I/IFH6pI/I}1HOFO CKpCIIMBaHUs.



Cuennennoe HacienoBanue npu3HakoB. Pabotsl T. Moprana. CuernieHHOe HaclaeI0BaHue
T€HOB, HAPYIIEHHUE CLETUIEHUS MEXAY TeHaMu. XpOMOCOMHas TEOPUs HACIEACTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIN MEXaHU3M OIIpENEIeHUs 10Jla. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbli M reTreporaMeTHbld MoJ. ['eHeTuyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HaciienoBanue Npu3HAaKoB, CLEIUIEHHBIX C I10JIOM.

I'enotun kak wenoctHass cucreMa. [lmedoTponust - MHOMKECTBEHHOE JIEWCTBHE TI'€HA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBUE HEAUIEIbHBIX T€HOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tonumepus.

['eHeTYEeCKUN KOHTPOJIb pPa3BUTHS DPACTCHMM, JKMBOTHBIX M YEJIOBEKa, a TaKKe
(bU3MONOrMYecKUx TMPOIECCOB, TOBEIEHUS U KOTHUTUBHBIX (yHKuuH. [‘eHermueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHW3Mbl B3aUMOJCHCTBUS "XO35MH - mapasut”’ U "XO35AUH -
MUKpoOHOM". ['eHeTHUeCKHe aClIeKThl KOHTPOJISI U U3MEHEHUS HACIEeACTBEHHON MH(OopMaliu B
IIOKOJICHUSX KJIIETOK U OPraHU3MOB.

[Tpaktuueckass pabGora "M3ydeHue pe3yabTaTOB MOHOTHMOPHIHOTO CKpEIIMBAHUS Yy
Ipo3ohuis”.

[Ipaktuueckass pabora "M3yueHue pe3ynbTaTOB JUTHOPHIHOTO CKpEHIMBaHUS Yy
po30ohuis”.

MopayabHas exuHuNA 2.2. 3aKOHOMEPHOCTH U3MEHYHMBOCTH.

BsanmopneiictBue reHotuna W cpensl npu (opmupoBaHuH (eHotuna. M3MeHUnBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE  NpPHU3HAKUM. Buasl  M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBECHHAS.

MonudukanronHas U3MeHUYUBOCTh. Poib cpenbl B popmupoBaHuu MOIU(PUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psit M BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(MUKAIIMOHHON N3MEHYUBOCTH.

['eHoTunuueckass U3MEHYMBOCTh. CBOMCTBA TE€HOTUIUYECKONW HM3MEHYMBOCTH. Buabl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOuHaTtuBHas M3MEHYMBOCTh. Mei03 W IMOJOBOM MPOIECC - OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. PO KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I€HETHUYECKOTO pazHoo0pa3us
B IIpeZieJIax OJTHOTO BHUJA.

MyTranuroHHass W3MEHYMBOCTb. BuHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHblE W UHAYLIUPOBAaHHbIE MyTalMH. SnepHble W LUTOMJIA3MAaTUYECKHE MYTaIUH.
Comaruueckre W MoOJoBble MyTauud. [IpuumMHBI BO3HUKHOBEHHMS MyTauuil. MyrareHsl U HX
BJIMSIHUE HAa OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

[Tpaktnyeckas  paGora  "HccienoBaHue — 3aKOHOMEpHOCTEH — MOAM(UKALMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapuallMOHHOTO psifia U BApUAIIMOHHON KpUBOM".

[TpakTrueckas pabota "Mytauuu y 1po30huisl (Ha TOTOBBIX MUKpOIIpenaparax)".

MopnyabHas ennanua 2.3. 'eneTuka yejiopeka.

Kapuotun uenoBexka. MexayHapoiHas IporpaMmMa HCCIEIOBAHHMS T€HOMa 4YeJIOBEKa.
Metoapl U3ydeHUs] TEHETUKU YEJIOBEKA: TeHEATOTHYeCKU, OMM3HEIOBBINA, ITUTOTCHETUYECKHH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIApHO-TeHeTUUecKuid. COBPEMEHHOE OIpEIEIeHNE
TE€HOTHIIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momombko 11I[P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus YeaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKA.
bone3Hn ¢ HacneACTBEHHOM MpPEApPACIIONIOKEHHOCThIO. 3HAYEHWE MEIMIIMHCKOM TE€HETUKH B
OPEJOTBPALICHUN M JICUEHUH TeHETHYeCKUX 3a00JieBaHMH 4YeJoBeKa. MeTuKOoreHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIIETKH. [ToHATHE "TeHeTnUecKkoro rpy3a”. DTHYeCKne acleKThl
UCCIIEIOBaHUN B 00JIACTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (pakTOphpl MOBBIIIEHHONW UYYBCTBUTEIBHOCTH 4YeJIOBEKa K (U3NYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIlled cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTHSM.

[Tpaktuyeckas padora "CocTaBieHHe U aHAIU3 POJOCIOBHOM".



Monayabnas equauna 2.4. Cesnekiiusi OpraHu3MoB.

JloMecTukanusi U celeKuus. 3apOoXKICHUE CEJICKIMH W JoMecTukauuu. Yuenue H.A.
Bagunosa o LleHTpax mporCcXO0XACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuuu
B CO3/JaHMM COpPTOB pAacTeHUHM U MOpoa KUBOTHbIX. CopT, Mmopojaa, IITaMM. 3aKOH
TOMOJIOTHYECKHUX PsIOB B HAclIeACTBEHHOW m3MeHunBoctu H.M. Basunosa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtobl cenekMoHHON paboThl. MIcKyccTBEHHBII 0TOOP: MacCOBBI ¥ MHIUBUAYAIbHbIN.
OTtanbl KOMOWHAIIMOHHOW celieKuu. VcnbITaHue mpou3BOAMTENICH MO MOoTOMCTBY. OTOOp MO
TEHOTHITY C ITIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHUITY C MTOMOIIBIO aHAJIN3a
JHK.

HckycCTBeHHBI MyTareHe3 KakK METOJ CEJICKIMOHHON paboThl. PaguanuoHHBIN H
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonbp30BaHue TEHOMHOTO pPENAaKTUPOBAaHMS U METOAoB pekoMOmHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOJTHOTO MaTepHralia Jisl CEJIEKLUU.

[Tonyyenue monumionaoB. BuyTpuBumoBas rubpuamzanus. bBnm3kopoicTBeHHOE
CKpelruBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirMBaHue, Wi ayropuaur. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraaneHHas rudpuau3anus.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHHS CENEKIMHM pPACTeHUH U
KUBOTHBIX.

CoxpaHeHHe M W3YyYEHUE T'€HETUUYECKHX PECYpPCOB KYJbTYPHBIX PACTEHHM U UX JUKHX
poanYe ISl CO3/1aHusl HOBBIX COPTOB M TMOPUIOB CEIbCKOXO03HCTBEHHBIX KYJIBTYP.

[TpakTuueckas paborta "M3ydueHue COpPTOB KYJIbTYPHBIX PACTCHHM W TOPOJ JIOMAIIHUX
JKUBOTHBIX".

[TpakTuueckas pabota "M3ydeHre METOI0B CENIEKIIMH paCTeHUA".

[TpakTnueckas padota "[IpuBuBKa pacreHuii".

Okckypeusi "OCHOBHBIE METOJIBI U JOCTH)KEHHUS CEJICKIIMH PACTeHHUH M >KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHILUIO, IUIEMEHHYI0 (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SICTBO, B 1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIeHTpa)".

MopnyabHasi enauua 2.5. BMoTeXHOJI0THSI M CHHTeTHYeCKasi 0HO0JI0Tusl.

OOBeKThl, HUCNONb3yeMble B OHWOTEXHOJIOTHUH, - KJIETOYHbIE W TKaHEBbIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepucTUKa. TpaaulmoHHas OWOTEXHOJOrus: XxjeOoreueHue,
NOJy4eHHEe KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoduosorndeckuit cuute3. OObEeKThI
MUKpoOHosiornueckux TexHoaoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3anue  TEXHOJIOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUS W
KOHCTPYHPOBAHHUs T€HOMOB C LI€JIBIO MOJYYEHHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEPKAIINAX
HE BCTpEYaroIuecs B MpUpoJie OMOCHHTETUYECKHE TTYTH.

Kirerounas unnxeHepus. MeTolbl KyJabTypbl KJIETOK M TKAHEM PAaCTEHUN M YKUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anmus U comaTtudeckuid smOpuoreHes. Vcmosib3oBaHue
TralyiOWJI0B B CENEKIMM pacTeHuM. VICKycCTBEHHOE OIUIOAOTBOpEHHE. PekoHCTpyKius
AWLIEKJIETOK U KIIOHUPOBAaHUE )KUBOTHBIX. METO/ TpaHCIIaHTALMU AJEP KIETOK.

XpOMOCOMHasl U TeHHasi MH)KeHepHsl. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMPOBAaHHE
pexomOuHanTHBIX JIHK. JlocTHkeHHs M MEepCHeKTHBBI XPOMOCOMHON M T'€HHOM HHXKEHEPHH.
OKOJIOTUYECKHE U ITHUYECKHE MTPOOIEeMbI T€HHOM HHKEHEPUU.

Meaunuackue 6uorexHonoruu. [locrrenomuas mudposas meaununa. [TIP-nuarnoctuka.
MeTa0010MHBIN aHANN3, TEHOLIEHTPUYECKUI aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLEHKHU COCTOSHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Ttepamnus paka. 3D-
OnouHXeHepuss JUIsl pa3pabOTKH (YHIAMEHTAJIbHBIX OCHOB MEIUIUHCKUX TEXHOJOTHUH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEeXHOJOIMi TPEeXMEpPHOro OMONpPUHTHHIA |
ckaddonaunra s peuieHus 3a1a4 NepcoHaTU3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BaKLUWH C LENbI0 OOecreYeHus: KOMOMHHUPOBAHHOM 3allUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYJISpHBIX MeXaHU3MOB (yHKunoHHpoBaHus PHK-
CoJiepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMsI YeNIOBEKa U )KUBOTHBIX.



[Tpaktuyeckas padora "M3ydeHue 00beKTOB OMOTEXHOIOTHH'".

[Tpaktuueckas padota "[lonydeHne MOJIOYHOKHCIBIX TTPOTYKTOB" .

Okckypeus "buoTexHosorus - BaxHeHas Npou3BOAUTEIbHAS CUJIa COBPEMEHHOCTHU (HA
OMOTEXHOJIOIMUYECKOE IIPOU3BOJICTBO)".

MopnyabHasi equnnna 2.6. 3apoxkaeHne U pa3BuTHe 3BOJIOIHOHHBIX NpeacTaBJIeHUH
B OMoJI0THH.

OpomtonmonHas Teopus Y. lapBuHa. [Ipeanocsliku BO3HUKHOBEHHUS JAapBUHU3MA. JKU3HB
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuwxymue cwibl 3Boaouuud BuaoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTb
PasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUYUBOCTh, OOppba 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuarernyeckoi Teopun dBosmroruu (CTD). HelTpansHas TeOpust SBOJTIONH.
CoBpeMeHHas HBOJIOLMOHHAS OMOJNOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (HOPMHUPOBAHUU
€CTeCTBEHHO-HAYUYHOW KapTUHBI MUDA.

MopnyabHasi enuauna 2.7. MUKpPO3BOJIIOLNS U €€ pe3yJbTaThl.

[Tonynsanus kak sieMeHTapHas enuHuna s3Bosolnd. CoBpeMEHHblE METOJbl OLICHKH
TeHETUYECKOT0 Pa3Ho00pasus v CTPYKTYpPHI MONyJsiiuid. Mi3mMenenne reHooH 1a MONyIsuy Kak
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro pasHoBecus k. Xapau, B.
Baitn6epra.

OneMeHTapHble (AaKTOpbl (ABMXKYIIHME CHUJIBbI) HBOJIOLMH. MYyTallMOHHBIA IpoLecc.
KomOunatuBHass m3MeHYMBOCTH. Jlpeil) reHOB - cirydaiiHble HEHANpaBlICHHbIC H3MEHEHUS
yacToT ameneil B momyssauusx. O¢dext ocHoparens. Murpauuu. M3onsauus nomynsuuil:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OMoorudeckas (penpoayKTUBHAS).

EcrectBenHblii oT6Op - HampaBisooumii ¢aktop sBoironud. PopMmbl €CTECTBEHHOTO
oTOopa: IBWXKYIIMK, CTaOWIM3HPYIONIMHA, pa3phIBalOMUi (qu3pynTuBHEIA). [lonoBoit oTdop.
Bo3HuKHOBEHUE U IBOJIIOLMS COLMATIBHOIO MOBEAECHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpPraHu3MOB KakK pe3yJbTaT MHMKPOIBOMIONMHM. Bo3HHKHOBEHUE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHnit
y OpraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TOBEICHUECKUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOAIBOJIIOLUU.
N3onsauus - xioueBod ¢aktop BupooOpazoBanus. Ilyth u cmocoObl BHI00Opa3oBaHUS:
ajuionatpuieckoe (reorpaduueckoe), cUMmIaTpuyeckoe (IPKOJOTUYECKOe), "'MTHOBEHHOE"
(monurutonin3anus, rudpuau3anys). JMTeabHOCTb HBOIIOIMOHHBIX TPOLECCOB.

Mexanus3msbl GopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHOM OuoONOTMM B pa3pabOTKe HAayyHBIX METOJOB COXpaHEHHUs
O6uropa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTU K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI C HEM.

[TpakTnueckast pabota "BblsiBIeHHEe U3MEHUYUBOCTH Y 0c00€i 0HOTO BUaa".

[Tpaktuyeckas pabora "[IpucrmocobimeHHss OpraHU3MOB M HUX  OTHOCHTEJbHAA
11eJIeCO00Pa3HOCTh".

[Tpaktryeckas padora "CpaBHeHHE BUAOB IO MOP(POIOrHYECKOMY KPUTEPHIO".

MoayabHas equHuna 2.8. Makpo3BoIIOLMSA U ee pe3yJbTaThl.

MeTtobl n3yueHuss Makpo3Boitoluu. IlaneonTonornuecke MeToAbl N3y4EHHS IBOJIIOLINN.
[Tepexonubie popMbl U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.

Buoreorpadpuyeckne meronsl u3ydeHus sBomounu. CpaBHeHue ¢Giopbl U (ayHBI
MaTepUKOB U OCTpOBOB. broreorpaduueckne oomactu 3eMian. BUabl-oHIEMUKY U PETUKTHI.

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOJbl MU3YYCHHS HBOJIOIIH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMosiornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIsIpHO-
reHeTUYecKue, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHe METOAbl HM3yYeHUs  HBOJIOLHUU.
["omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBbEB.



XPpOMOCOMHBIE MYTallM1 U SBOJIIOLMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBuiIa) BOIONMH. HeoOpaTuMocTh ABOMIONMA. AanTHBHAS
panuanysa. HepaBHOMEpPHOCTh TEMIIOB BOJIIOLIMH.

MoayabHas eqnununa 2.9. Ilpoucxo:kaenue U pa3BuTHe )KU3HU HA 3eMule.

Hayunple THIOTE3Bl MPOMCXOXKICHHUSA >KM3HM Ha 3emie. AOUOreHe3 W MaHCIEPMHUSL.
JloHay4Hble TpPEACTaBICHUS O 3apOXKJIEHUM >KU3HU (KpealnoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U ee onpoBep:keHue onbpitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TponcxoskaeHue Ku3HU U acTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpraHndeckou 3Bostonuu. [lnanerapHas (reosioruueckas) 3BOIIOLUS.
XuMHuecKasi 3BOJIOLMS. AOHOI€HHBIH CHUHTE3 OPraHMYECKHX BELIECTB W3 HEOPIaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A.M. Onapuna, runoresa rnepBuyHoro OynboHa J[. XomnaeitHa, TeHETHYECKasl TUIIOTE3a
I'. Mennepa. Pubo3umer (T. Yek) u runoreza "mupa PHK" V. I'mnGepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKIIETKH.

HUctopus 3emnu u MeToApl €€ wu3yueHus. VIckomaemble OpraHMY4eCKHE OCTATKH.
['eoxpononorust u ee Meroasl. OTHOcUTenbHass M aOCOJIOTHAsE  IE€OXPOHOJOIHUS.
['eoxpoHoorMueckas mKasa: 30Hbl, Ipbl, IEPUOJbI, FTOXH.

HauanbHble 3Tanbl opraHuyeckoi 3BorONMHU. [losiBJIeHHE M 3BOJIIOLUS MEPBBIX KIIETOK.
Opontonusi Merabonu3zMa. Bo3HuKHOBeHHE MepBbIX AKocucTeM. COBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor IepBblXx Ha 3eme cooduiectB. CtpomaronuTsl. I[IpokapuoTel u
9YKapuOTHI.

[Tpoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIOLHOHHOE IMPOUCXOKICHUE BUPYCOB.
[TpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC 3Tambl JBOJIONHMH BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bl pacTEeHU.
Beixon pacrenuit Ha cymry. [losiBieHume CHOpPOBBIX pacTeHUR W 3aBOEBaHME MMM CYIIH.
Cemennble pactenus. [IporcxoxeHne HBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tallbl 3BOJIOLUM KUBOTHOrO Mupa. OCHOBHbIE apOMOP(O3bl KUBOTHBIX.
Bennckas ¢gayna. KemMOpuiickuil B3pbIB - MOSIBIIEHUE COBPEMEHHBIX TUIOB. IlepBbie XOp1OBbIE
*KHUBOTHBIE. J)KHU3Hb B BOjie. DBOJIOIUS MO3BOHOUHBIX. [Iporcxoxnenne ampubuii U penTHIIHii.
[Mpoucxoxaenne miekonuTaroumx W OTUI. [lpuHnun kimoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

PazButue xu3Hu Ha 3emMIie 1o Ipam U Mepuoaam: apxei, mpoTepo30il, maneo30i, Me3030H,
KaifHo30M. OOmas XapakTepUCTHKa KIUMaTa W TeoJlornyeckux mporeccoB. [losBienue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepshl.

MaccoBble BBIMHpaHUSl - 3KOJOTHYECKHE KpU3HChl mpouuioro. IlpuunHbel U cnencTBus
MaccoBBIX BbIMUpaHUIl. COBpeMEHHBINH IKOJOTHMUYECKUI Kpu3uc, ero ocobeHHoctu. IIpobGiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuCTeMa OpraHu4eckoro mupa. [IpuHIMIBI KiIaccuUKAUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPraHU3MOB.

Buptyanenas nmaboparopnas pabora "MopaenupoBaHue onbiToB Mumnepa-tOpu o
M3y4eHUI0 a0MOTE€HHOTO CHHTE3a OPTaHUYECKUX COCTMHEHUI B IIEPBUYHON aTMocdepe.

[Ipaktuyeckas pabora "M3yueHuMe M ONHMCAaHUE MCKOMAEMBIX OCTATKOB JPEBHUX
OpraHu3MoB".

[TpakTtuyeckas pabdora "V3ydyeHne ocOOEHHOCTEN CTPOEHUS pacTeHUI pa3HbIX OT/IENOB".

[TpakTnueckas pabota "M3ydenne ocoOeHHOCTEN CTPOSHHSI TO3BOHOYHBIX )KMBOTHBIX".

Mopnyabnas enmanna 2.10. IlponcxoskaeHue yeaoBeKa - aHTPONOTeHe3.

Pa3nensl u 3agaun aHTpONoOI0rul. MeTo 1l aHTPOIOJIOTHUH.

CraHOBJIEHME TNPEACTABIECHUN O INPOUCXOXKIACHUM 4EIOBEKa. PenurnosHele BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.



CxozmecTtBo  uenoBeka € KMBOTHBIMU. (CHCTEMAaTHMUECKOE IOJIOXKEHUE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuonornyeckue, (HU3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€eHHE M KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

Hewxkymme cunbl  (pakTopbl)  aHTpOINOreHe3a:  OMOJOTHYECKHE,  COLHAJbHEIE.
CooTHolieHre OUOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHoBHbIE cTaIuu aHTpornoreHe3a. Pannue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIbI) U
paHHHE MOHTUABI - OOLIME MPEAKU YEIOBEKOOOpa3HbIX 00€3bSH U JIOJEH. ABCTPAIONUTEKH -
JIBYHOTHE TMpENKu JroAeil. YeroBek yMesbld, MepBble U3TOTOBJICHUS Opyauil Tpyna. YenoBek
MPSIMOXOJISAIINI W MEPBBIA BBIXOJ JItoJel 3a mpenenbl Agpuku. UenoBek reinenpOeprekuii -
o0l mpeoK HeaHePTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3yMHBI COBPEMEHHOIO THUIIA, JEHUCOBCKUMI
YeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npefaenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

OBOJIOLMS COBPEMEHHOI'O 4YeJoBeKa. EcTecTBEeHHBIM OTOOp B MHOMYJALMAX YEIOBEKa.
Myranuonsslii porecc U noaumMopdusm. [lomynsiroHHbIe BONHBI, Ipeiid reHoB, MUTpalus U
"3¢dekt ocHOBaTes" B MOMYJISIIUAX COBPEMEHHOTO YeI0BEKa.

Yenoseueckue pachl. [lonstue o pace. bonbiiue pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJIO-HErPOUIHAsL (PKBATOpHUAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceleHHs 4YeloBeKa M0 IulaHere. EnuHcTBO 4yenmoBeyeckux pac. Hayunas
HECOCTOSITENIFHOCTh  pacu3Ma.  [IpHCIIOCOOICHHOCTh  YeNOBEKa K  Pa3HBIM  YCIOBHUSIM
OKpyXaroliel cpeabl. BiausHue reorpaduueckoil cpenbl U Jpeiida reHoB HA MOPGHOIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexIucuuIuinHapable  MeToAbl B (U3MYECKOl (OMOJIOrMYecKOil) aHTPOIOJIOTHH.
OBOJIIOMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buoconuanpHple  HMCCleqOBaHUA ~ NpPUPOJbI  uenoBeka.  MccinegoBaHue — KO3BOMIOLUU
OMOJOrNYECKOro U COLMAIBHOIO B YEJIOBEKE.

[TpakTuueckas pabora "M3ydueHrne ocOOEHHOCTEH CTPOCHUS CKEJeTa YeJIOBEKa, CBI3aHHBIX
C IPSIMOXOXKACHUEM "

[TpakTnyeckas pabora "V3ydyeHue SKOJIOTHYECKUX aJJalTaluil yenoBeKa'.

MopnyabHas equnnna 2.11. Jkosnorus - Hayka 0 B3aMMOOTHOIIEHUSIX OPTaHU3MOB M
HAJ0PraHU3MEHHbBIX CHCTEM € OKPY KAIOLIeH CpelIoi.

3apoxxaeHue M paszBuTHE HKonoruu B Tpydax A. I'ymbonbara, K.®. Pymbe, H.A.
CesepuoBa, J. I'ekkens, A. Tencau, B.H. CykaueBa. Paznenst u 3agaum skonoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Mertonbl 3konoruu. IloneBble HaOMIOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMU: HNPUPOAHBIE U
naboparopHbie. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aIbHBIH.

3HayeHUE SKOJOTMYECKUX 3HAHMW JUIs 4YeIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBaHHE 3KOJOTUYECKOW KYIBTYpbl M
HKOJIOTMUYECKOM rPaMOTHOCTH HACEJICHUSI.

[TpakTuyeckas padora "V3ydueHne METO0B SKOJIOTHUECKUX UCCIIEIOBaHUMI".

MonayabHas equauna 2.12. Opranusmsl U cpeaa o0MTaHMS.

Okonoruyeckre (GakTopbl M 3aKOHOMEpPHOCTH uX jaedctBus. Kiaccuduxanms
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpororeHHele. OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3KojIornyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, FO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (axkropbl. CBEeT Kak HKOJOrHUecKuit gaxtop. JlelcTBre pa3HBIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIECHHUIO K cBeTy. CurHanpHas poisb ceera. doTonepuoausm.

Temnepatypa kak oskojoruyeckuil Qaxrtop. [leficTBue Temmeparypbl Ha OpIraHU3MBIL.
[ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OPTAaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.



Brnaxxnocte kak skonorndeckuil ¢axtop. IlpucmocobieHuss pacTeHH K MOAICPKAHUIO
BogHOro Oamanca. Knaccudukanmst pacteHuid 1Mo OTHOIIEHWI0O K Boxe. IlpucmocobieHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl 0oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3AYILHAs, [TOYBEHHAas, INIyOMHHAs
NOJINOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranusMoB. [IpucrnocobiaeHns opraHu3MoB K KU3HU B Pa3HBIX Cpeiax.

buonorunueckue purmbl. Bueninue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIOBUM JKHU3HH.

XKuznennsie ¢opmbl opranuzMoB. [loHsTHe o >xu3HeHHOU (opme. JKusHeHHbie (POpMBEI
pacTeHHH: NEpeBbs, KyCTAPHUKH, KyCTapHWUYKH, MHOTOJETHHE TpaBbl, OJHOJCTHHE TPaBBI.
Kuznenuole (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, TEOOMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTPOEHUs U 00pa3a KU3HU.

buotnueckne  ¢dakropel. Buuabl  OMOTHYECKMX  B3aWMOACWCTBHN:  KOHKYpPEHITHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepamnus, MyTyajlu3M, KOMMEHCAIN3M
(KBapTHUpaHTCTBO, HaxJeOHHM4ecTBO). Herpoduueckne  B3amMoaelcTBHs  (TONMUYECKHE,
dopuueckue, ¢abpuueckue). 3HaYeHHE OUOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

[TpakTrueckas padota "BrIsBieHHEe MPUCIIOCOOICHU OPTaHU3MOB K BIIMSIHUIO CBeTa'.

[TpakTnueckass pabora "BpisBieHne MNpPUCIOCOONEHUM OpPraHu3MOB K  BIIHMSHHUIO
TeMIeparypsl'.

[TpakTnueckass pabora "AHaTOMHUYECKHE OCOOEHHOCTH PACTEHUH U3 pPa3sHbIX MecCT
obOurtanus".

Moayabhas equHuna 2.13. Ixko/10rusi BUA0OB M NOMYJIALMIA.

DKOJIOrHYecKHe XapaKTepUCTUKU monyssiuuu. [lomynanus xak OuMojiorMueckasl cucTema.
Pose HeomHOpOOHOCTH Ccpenbl, GU3NYECKHX OaphbepoB M OCOOCHHOCTEH OWMOJIOTMM BHUJIOB B
(GopMHPOBAHNUHU MPOCTPAHCTBEHHOHN CTPYKTYpHhI HOMYsALMi. OCHOBHBIE TIOKA3aTeIH MOMYIISALUN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U IIOJOBasl CTPYKTYpPa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALIUSL.

Okojorudeckas CTpykTypa nomyisiuu. OIleHKa 4HCIEHHOCTH Momyisnuu. J(uHamuka
NOMYJISIIMY U €€ peryssanus. buotnueckuii moreHyuan nonyiasiunu. MonenupoBaHue JUHAMUKU
nonynsiuuu. KpuBble pocta uucieHHOCTH mnomynsiuuu. Kpuble BbDKMBaHMs. Perymsmus
YHUCICHHOCTU MOMYNALUNA: poiib (AKTOPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 oskomornyeckod Hume Buaa. Mecroobutanue. MHOromepHass MoOJEINb
skonornyeckod HumM J[.M. Xarumncona. Pazmepsl skosorndeckoil Humd. [loteHnmaneHas u
peann30BaHHas HUILIH.

Bun kak cucrema nomynmanuil. Apeansl BUIOB. Buabl M MX JKW3HEHHBIE CTPATETHH.
OKOJIOTUYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJEHHUS M MHUIpaluil JKUBOTHBIX. buonornueckue WHBa3UU
qyKEPOJHBIX BUJIOB.

[TpakTrueckas padota "[IprcnocoOnaeHus ceMsiH paCTeHUI K pacceneHuro".

MoayabHas equHuna 2.14 IKko/10rus coo01ecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
OuoleHo3e.

Okocucrema kak oTkpbiTas cucrema (A.Jl. Tencnu). @yHKIIMOHAIbHBIE OJIOKHM OPraHU3MOB
B DKOCHCTEME: MPOAYLIEHTbI, KOHCYMEHTHI, pelyleHThl. Tpoduueckue ypoBHH. Tpoduueckue
nenu u cetn. Abuorudeckue OJ0ku dKocucteM. [louBbl u wiabl B 3KocucTteMax. KpyroBopor
BELIECTB U ITOTOK SHEPTUU B DKOCUCTEME.

OcHoBHBbIE MTOKa3aTean FKOCUCTeMbl. bruomacca U nmpoayKius. DKOJIOTHYECKUE MTUPAMMU/IBI
quces, OMOMacChl U SHEPTUH.

HanpasneHnHbie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB - cyKeccuu. [lepBudHbIle U BTOpUYHbBIE
CYKIIECCMM W MX NpHUYUHBL. AHTpPONOrEHHBIE BO3JEUCTBHA Ha cykueccuu. KimmaxcHoe



coobuiectBo. buopasHooOpasue M TOJHOTa KPYroBOpPOTa BELIECTB - OCHOBAa YCTOHYHMBOCTHU
COOOLIECTB.

IIpupoaHbIE 3KOCUCTEMBI.

AHTpPOIIOTEHHBIE  3KOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Paznmuuus wmexnay
AQHTPOIOTEHHBIMU U TIPUPOJHBIMUA SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteMm. ['opojckas ¢uopa u dayna.
CunaHTponmzanmusi ropoAckoil ¢ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM U YpPOOIKOCHUCTEM.

3akOHOMEpPHOCTH  (POPMUPOBAHHUSI  OCHOBHBIX  B3aWMOJCHCTBHI  OpPraHM3MOB B
skocuctemax. IlepeHoc sHepruu U BEIIECTB MEXKAY CMEKHBIMH dKOCHCTEMaMH. Y CTOWYHBOCTh
OpraHM3MOB, MOMYJISIUI M HSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIOTE€HHBIX
BO3JICHCTBUI.

MeTo0/10510T1sl MOHUTOPUHIA €CTECTBEHHBIX U @aHTPOIIOI'€HHBIX SKOCUCTEM.

[TpakTnueckas padota "M3yuenue u onucanue ypoo3KOCHCTEMBI".

[TpakTudeckas pabora "M3ydenune pazHooOpa3wsi METKHUX TMOYBEHHBIX YJICHHUCTOHOTHX B
pa3HbIX 3KOocucTemax".

OKkckypeusi "OKCKypcusi B TUIIMYHBIA OuOreoneHo3 (B QyOpaBy, Oepe3HSK, €lbHUK, Ha
CYXOJIOJIbHBIN WM TOWMEHHBIH JyT, 03epo, 6070T0)".

OKkckypeus "DKCKypcHs B arpo’KOCHCTEMY (Ha I0JIe WK B TEIUIMYHOE X035CTBO)".

Mopayabnas equauna 2.15. buocgepa - riodanabHas Ikocucrema.

buocdepa - obmeruianerapHas o0oyiouka 3eMiH, TJIE€ CYIIECTBYET WJIHM CYIIECTBOBAJIA
*u3Hb. Pa3BuTHe npeacrasnenuit o 6buochepe B Tpyaax J. 3rocca. Yuenue B.U. Bepuaackoro o
o6uocdepe. O6mactu 6mocheps! u ee cocras. JKnuBoe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHocTH OHochepsl Kak r100anbHOM
skocucTeMbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemectB
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTh siBneHuil B Ouocdepe.

3oHanbHOCTh OMochepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHApPA, XBOWHBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEH, CaBaHHbI, TyCThIHHU, TPOIIMYECKHUE Jieca,
BBICOKOTOphsi. Kimnmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

Crpyktypa M (QYHKIMS JKUBBIX CHCTEM, OIIEHKa MX pPECypCHOro IOTEHLHUala |
O6rochepHbIX QYHKITHM.

MopnyabHas exnanna 2.16. Yenosek u oKkpyskaomas cpeaa.

DKOJIOTHYECKHE KpHU3UChI M WX NpUYMHBL. Bo3geiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HeHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpyiienne noussl. OXxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHue KiuMara.

AHTpPOIIOTEHHOE  BO3JEHCTBUE HA PpACTUTEIBHBIA M KMBOTHbIM Mup. OxpaHa
PaCTUTENBHOTO U UBOTHOrO MUpa. OCHOBHbBIE MPUHIUIIBI OXpaHbl NpUpobl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnsie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
HapKH.

OcHOBHBIE IPUHIMIIBI YCTONYMBOIO Pa3BUTHsI YEJIOBEUECTBA U NMPHUPOAbI. PanmonansHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHEe OMOoJIOrMYecKoro paszHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX 3KOJOIMYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE TOCIEACTBHSL.

Pa3BuTHE METOI0B MOHMTOPHHIA Pa3BUTHSI ONTACHBIX TEXHOTEHHBIX IPOLIECCOB.



3.3. JlekunMOHHBIN Kypc

CoaeprxaHue JIEKHHOHHOT0 Kypca (ceMHMHAPOB)

Tabauua 4

Ne mopynst u

Ne MOAYJIbHOM
/I | eANHULBI y4eOHOr0
npeamMera

Ne u Tema Jexkunm (ceMuHapa)

Bun

1

KOHTPOJIbHOI0
MepOonpUATHS

Koa-Bo
4acoB

1. | Moayas 1.

MonyabHast
exununna 1.1.
buojgorua kaxk
HayKa.

Jlexuus 1 CoBpemenHas
OMOIOTHs - KOMIUIEKCHAsI HayKa.
Kparkas ucropus pa3Butus
ouonoruu. buonoruueckue
HayKH U U3ydaeMble MU
npo6sieMbl. OyHIaMEHTAIIbHEIE,
IIPUKJIQJIHbIE U TIOUCKOBbBIE
Hay4HbIE UCCJIEIOBAHUS B
OHMOIOTHH.

KOHTPOJIbHAS
paborta

MoayibHas
exununa 1.2.
/KuBble cucTemMbl 1
UX M3y4YeHHue.

Jlexuust 2 JKuBble cUCTEMBI Kak
peIMeT U3yueHUs: OMOIOTHH.
CBoOIiCTBa )KUBBIX CUCTEM:
SJIMHCTBO XMMHYECKOI'O COCTaBa,
JIUCKPETHOCTD U LIEJIOCTHOCTb,
CJI0’KHOCTB Y YIOPSIIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3alus,
CaMOBOCIIPOM3BEICHUE,
pa3ipaXXuMOCTh, U3MEHYUBOCT,
pPOCT U pa3BUTHE.

Jlexuus 3 M3y4yeHne KuBbIX
cucteM. MeToabl
OMOJIOTNYECKOI HayKH.
Hab6nronenue, namepenue,
AKCIEPUMEHT, CUCTEMATHU3ALINS,
MertaaHanus. [lonsarue o
3aBUCUMOM U HE3aBUCUMOU
nepemeHHoi. [mannpoBanue
skcriepuMeHTa. [locranoBka u
nposepka runore3. Hynesas
runote3a. [Tonsarue BeIOOPKH U
ee I0CTOBepHOCTh. Pa3zbpoc B
OMOJIOTUYECKUX JTAHHBIX.
O1eHKa 10CTOBEPHOCTH
ITOJIyYEHHBIX PE3YJIBTATOB.
ITpyunHBl HCKa)KEHUS

KOHTPOJIbHAsA

pabora

lBI/I)l MEPONPUATHUSA: TCCTUPOBAHUE, KOJUIOKBUYM, 3a4€T, OK3aMCH, IPYTroe




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

Bun

1

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

pE3yJIbTaTOB IKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO
TecTa.

MonyJsbHast
equHuna 1.3.
BuoJsorus Kierku.

Jlexuus 4 Knetka - cTpykTypHO-
(byHKIMOHATBHAS €AMHUIIA
xuBOro. VicTopust OTKpBITHS
kieTku. Paboter P. I'yka, A.
JleBenryka. Kiierounas teopust
(T. llIBanu, M. lIneitnen, P.
BupxoB). OCHOBHBIE MOTOXKEHHS
COBPEMEHHOM KJIETOYHOH
TEOpUHU.

KOHTPOJIbHAasA

pabora

MonayabHast
eqnnuna 1.4.
XumMnueckas
OpraHu3aunms
KJIETKH.

Jleking 5 XuMudeckuii cocTan
KJIETKH. Makpo-, MUKpO- U
YIbTPaMHUKpPO3JeMeHThI. Bona n
€€ POJIb KaK pacTBOPUTEIS,
peareHra, y4acTue B
CTPYKTYPUPOBAHHUH KIIETKH,
Teryoperyauui. MunepaabHble
BEIIIECTBA KJICTKH, UX
Ounosornueckas poib. Poib
KaTMOHOB U aHHOHOB B KJIETKE.

Jlexuus 6 Opranuueckue
BEIIECTBA KJIETKH.
buonoruueckue noaumepsl.
benknu. AMUHOKHUCIIOTHBIN
coctaB 0enkoB. CTpyKTYphbI
O€IKOBOM MOJIEKYJIBI.
[lepBuuHas cTpyKkTypa Oenka,
NenTUHAas CBA3b. BTopuuHas,
TpPETUYHAs, YETBEPTHUHAS
CTPYKTYpbI. JleHaTypauus.
CaoiicTBa O€IKOB.
Knaccugukarus 6enxos.
buonoruueckue pyHKIuu
0enKoB

Jlexna 7 YrieBoabl.
MoHocaxapuabl, 1ucaxapuisbl,
OJIUTOCaxapuIsl U
nonucaxapuabl. O0mui nian
CTpOEHUS U PU3UKO-
XUMHUYECKHE CBOMCTBA
YTJIeBOJOB. bruonornyeckne

(GYHKIIUH YTTIEBOIOB.

KOHTPOJIbHasA

pabora




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

Jlexuus 8 Jlunusl.
IMuapodunsHO-THAPOPOOHEIE
cBoiicTBa. Knaccuduxanms
aunuaoB. Tpurnuuepusl,
dbocdoaunuIb], BOCKH,
crepoubl. buonornyeckue
¢bynkunum munuaoB. O6mue
CBOICTBa OMOJIOTUYECKUX
MeMOpaH - TeKy4ecTb,
CIIOCOOHOCTH K
CaMO3aMBIKaHHUIO,
MOJTYIIPOHHUIIAEMOCTb.

Jlexuus 9 CtpoeHnie MONEKYIIbI
AT®. Makposprudeckue CBsizu
B MoJsiekysie ATO.
buonoruueckue ¢pynkuun ATO.
Boccranosnennsle
NEPEeHOCYHKH, UX QYHKINUU B
kietke. Cexsenuponanue JIHK.

MonyabHast
exununa 1.5.
Ctpoenue u
(pyHKIUM KIETKHU.

Jlexnusa 10 Tume! KIeTOK:
DYKapHOTHYECKAs U
MIPOKAPUOTHYECKASI.
CTpyKTypHO-(hYHKIIMOHATILHBIC
00pa3oBaHUS KIETKH.

Jlexuus 11 Crpoenue u
(YHKLIMOHUPOBAaHUE
AYKAPUOTUYECKOMN KIIETKHU.
[Tna3zmatuueckas memOpaHa
(mrazmanemma). CTpykTypa
IIa3MaTHYECKO MeMOpaHsbl.
Tpancnopr BemecTs yepes
IUIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (AU Py3us,
oOnerueHHast uddysus),
AKTHUBHBIN (IIEPBUYHBIN U
BTOPUYHBIN aKTUBHBII
TPaHCIIOPT).
[TonynponuiaeMocThb
MeMOpaHsbl. PaboTta HaTpuii-
KaJIMEBOT0 Hacoca. DHIOLUTO3:
MAHOITUTO3, (harOIHUTO3.
Ox3o1uT03. Kitetounas creHka.
Crpykrypa u GpyHKUUN
KJICTOYHOW CTEHKHU PAaCTEHUH,

KOHTPOJIbHAsA
pabora




n/n

Ne moayJst u
MOAY/1bHOH
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

rpuboB.

Jlexuus 12 [1onyaBTOHOMHBIE
OpraHOM/IbI KJIETKH:
MHUTOXOHJIPHH, TIACTH/IBI.
Crpoenue u GyHKIUU
MUTOXOHJIPUH | TIACTHU/I.
[lepBu4HbIC, BTOPUYHBIC U
CJIOKHBIE TIACTHIBI
(OTOCUHTE3UPYIOIINX FYKAPUOT.
XJT0pOIIacThl, XPOMOILIACTHI,
JICHKOILIACTEI BHICIIINX
pacTeHuil.

Jlexmus 13 Snpo. OGonouka
s/ipa, XpoMaTHH, KaproIia3ma,
SIIPBIIIKH, KX CTPOCHUE U
byHKIMK. SnepHblii OETKOBBIM
Matpukc. [IpocTpancTBeHHOE
PacIoIOKEHUE XPOMOCOM B
uHTepha3zHoM spe. benku
XpPOMAaTHHA - TUCTOHBI.

MoayibHas
equauna 1.6. Oomen
BelleCTB H
NpeBpalieHue
JHEPI'HH B KJIETKeE.

Jlexuus 14 Accumunsanus u
JUCCUMMUIIALINS - IBE€ CTOPOHBI
MeTabonusma. Tumnel oOmMeHa
BEIIECTB: aBTOTPO(DHBIN U
reTepoTpopHbIA. YuacTue
KHCTIOpOJia B OOMEHHBIX
nporeccax. JHepreTu4ecKoe
o0ecrieyeHne KIEeTKH:
npeBpaiiearne AT B o0OMeHHBIX
npoueccax. PepMeHTaTUBHBIN
XapakTep peakuui KJIETOYHOIO
MeTabonmu3ma. DepMeHTHI, HX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
neiictBus. KopepmeHTHI.
Otnnuust GepMEeHTOB OT
HEOPraHUYECKHUX
KaTanu3aTtopoB. benku-
AKTHUBATOPHI U OENKU-
WHTUOUTOPHI. 3aBUCUMOCTH
CKOPOCTH (pepMEHTATHUBHBIX
peaKkuuii OT pa3InYHbIX
(hakTopoB.

Jlexmms 15 AspoGHbie
OpraHU3Mbl. DTamnbl

KOHTPOJIbHAsA
pabora




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

Bun

KOHTPOJILHOTO
MeponpusTHs

1

Ko-Bo
JacoB

HHEPTreTUIECKOro 0OMeHa.
[loaroToBUTENBbHBIN 3TaIl.
['mukonu3 - GECKUCIOPOIHOE
pacCIIeIICHHE TIIFOKO3BI.

MonyabHast
exununa 1.7.
HacnencrBenHas
uHdopmauus u
peajau3anus ee B
KJIeTKe.

Jlexnusa 16 Peakiun
MaTpUyHOro cuHTe3a. [IpuHuun
KOMIUIEMEHTAPHOCTH B
peaKkusIX MAaTPUYHOTO CUHTE3a.
Peanu3anms HacaeICTBEHHOM
uHpopmanuu. ['eHeTHUEeCKUI
KOJI, €T0 CBOMCTBA.
Tpanckpunuus - MaTpUIHBIN
cunre3 PHK. [Tpunuumnst
TPAHCKPHIILINH:
KOMIIJIEMEHTAPHOCTb,
AHTUIAPAJUICIIBHOCTb,
aCHUMMETPUYHOCTD.

Jlexuus 17 Opranuzanus
reHoMa y IPOKapuoT U
ayKapuoT. Perynsauus
AKTUBHOCTH I'€HOB Y MPOKAPHOT.
['unoresa onepona (d. Kako0O,
K. Mano). Perynsuus
0OMEHHBIX TTPOIIECCOB B KIIETKE.
Knerounslii romeocTas.

KOHTPOJIbHAS

pabota

MonayabHast
eauHuna 1.8.
Kn3HEeHHBIH HKJI
KJIETKH.

Jlexms 18 KieToyHbBIHN 1TUKIT,
€r0 TIEPHOJIbI M PETYJIISIINS.
WuTepdasza u MUTO3.
Ocob6eHHOCTH MPOIIECCOB,
MPOTEKAIONINX B UHTEpda3se.
[ToaroroBka KJIETKH K JEJIEHUIO.
IIpecunreTnueckui
(TOCTMUTOTUYECKHUIN),
CUHTETUYECKHUM U
MOCTCUHTETUYECKU I
(IpEeMUTOTUYECKUI) TIEPUOTBI
uHTEepQa3bl.

Jlexnus 19 [lenmenue KiIeTKu -
mutTo3. CTaguu MUTO3a U
MPOUCXOJISIINE B HUX
npoueccsl. Tunel MuUTO3A.
Kapuoknnes u HuTokuHes.
buonorndyeckoe 3HaUeHNE
MHTO3a.

KOHTPOJIbHAA

pabota




n/n

Ne moayJst u
MOAY/1bHOH
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

Bun

1

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

Jlextus 20 Knerounoe siapo,
XPOMOCOMBI, ()yHKIIHOHATIbHAS
TCHOMHKA.

MonyJsbHast
eqununa 1.9,
Crtpoenue u
byHkuun
OPraHHU3MOB.

Jlexkug 21 buonornyeckoe
pazHo00pa3ue OpraHu3MoB.
OmHOKJIETOYHEIE,
KOJOHHMAJIbHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Jlekug 22 B3auMmocss3b yacten
MHOTOKJIETOYHOTO OpraHU3Ma.
TkaHu, OpraHbl ¥ CUCTEMBI
opranoB. Opranusm Kak eIMHOe
nenoe. 'omeocras.

Jlexnust 23 TkaHu )KUBOTHBIX U
yesioBeKa. THITBI JKHBOTHBIX
TKaHeH: SIUTeInaIbHasl,
COCJIMHUTEIIbHAS, MBIIIICUHAS,
HepBHast. OcOOCHHOCTH
CTpoeHUs, PYHKLINN 1
pacIoJIOKEHUS TKaHEH B
opraHax >KHBOTHBIX M YEJIOBEKA.

Jlexuus 24 Onopa tena
oprann3moB. Kapkac pacteHui.
CkeneTrsl OJHOKIJIETOUHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHbII 1 BHYTpEHHUI
ckener. CTpoeHHUE U THUTTBI
COETMHEHUS KOCTEH.

Jlexuus 25 Ilutanue
opranu3moB. [lormonienue
BOJIbI, YTJIEKHUCIIOTO Ta3a u
MUHEpaTbHBIX BEIIECTB
pacteHusiMu. [luranue
KUBOTHBIX. BHyTpHUMIonocTHOE 1
BHYTPHUKJIETOUHOE
nuieBapenue. [luranue
MMO3BOHOYHBIX KHBOTHBIX.
OTtaensl MUIIEBAPUTEITHHOTO
TpakTa. [luieBapurenbHbie
xenesbl. [InmeBapuTensHas
CHCTEMa YeJIOBEKa.

Jlekuus 26 TpaHCIOPT BELIECTB
y opranu3MoB. TpaHcniopTHbIE

KOHTPOJIbHAasA

pabora




n/n

Ne moayJst u
MOAY/1bHOH
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

Bun

KOHTPOJILHOTO
MeponpusTHs

1

Ko-Bo
JacoB

CUCTEMBI pacTeHui. Tpancnopr
BEUICCTB Y )KUBOTHBIX.
KpoBeHocHas cucreMa u ee
oprasbl. KpoBeHOCHas1 cucrema
[I03BOHOYHBIX )KUBOTHBIX U
yenoseka. Cepaue,
KPOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBooOpaieHus.
OBOJIIOLMOHHBIE YCIOKHEHUS
CTPOEHHS KPOBEHOCHOU
CUCTEMBI IO3BOHOYHBIX
KHUBOTHBIX. PaboTa cepaua u ee
peryJsnus.

Jlexuus 27 3amura y
OpraHu3MOB. 3aluTa y
OJIHOKJICTOYHBIX OPTraHU3MOB.
Cnopsl 6akTepuil U HUCTHI
npocTeimux. 3amura y
MHOTOKJIETOYHBIX PACTCHHIA.
Kyrukyna. Cpencrsa naccuBHOM
U XUMUYECKOM 3aIlUTHI.
DuToHIIMAEI.

Jlexuus 28 PazapakuMocTsb 1
peryisauus y OpraHu3MOB.
Pa3znpaxxumocts y
OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxxuMocTs 1
perymisauus y paCTeHHM.
PocroBeie BemecTBa 1 UX
3HAYCHHUE.

Jlexuus 29 I'ymopanbHas
peryisauus U SHIOKPUHHAs
CHUCTEMAa KUBOTHBIX U YEJIOBEKA.
JKene3pl S9HAOKPUHHON CUCTEMBI
U UX TOPMOHBI. JlelicTBue
TOPMOHOB. B3anMocBs13b
HEPBHOM M 3HJIOKPUHHOMN
cucreM. I unoranamo-
runogu3apHas cucrema.

MonayabHast
eqununa 1.10.
Pa3zMHoxeHue u
pa3BuTHe

Jlexuus 30 @opmel
Pa3sMHOKEHHUSI OPTaHU3MOB:
Oecronoe (BKJIIOYast
BEreTaTUBHOE) U MOJIOBOE. BHIbI
0€ecIoJIOro pa3sMHOXKEHUS:

KOHTPOJIbHAA

pabota




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

OpraHu3MoOB.

MOYKOBAHUE, CIIOPYJISIIHS,
(dparmMenTanys, KJIOHUPOBAHHE.

Jlexuus 31 IpenzapopiieBoe
pazButue. ['ameTorenes y
JKMBOTHBIX. [10J10BBIE JKEJIE3Hl.
O06pa3oBaHue U Pa3BUTHE
IIOJIOBBIX KIJIETOK.
CnepmaroreHes 1 0OOreHes.
CTpoeHue MOJIOBBIX KJIETOK.

Jlexums 32 UnauBuyanbHoe
pa3BUTHE OPTraHU3MOB
(oHTOTEHE3). DMOPHOIOTHS -
HayKa O pa3BUTHUH OPTaHU3MOB.
Craauu sMOpHoreHesa
’KUBOTHBIX (Ha IIpUMeEpe
nsrymku). Ipobnenue. Turib
npobaeHus. OcobeHHOCTH
JpOOJICHUST MIICKOMTUTAIOIINX.
3apobIlIeBhIe JIUCTKH
(racTpyssinust). 3aKaaaKa
OpraHoOB U TKaHEH U3
3apOBIIIEBHIX JIUCTKOB.
BzanmHoe BIMsIHUE YacTel
Pa3BUBAIOIIIETOCS 3apOIbIIIa
(oMOpHOHATbHAS] UHTYKITHS).
3akiajKa riaHa CTpOeHUs
YKUBOTHOT'O KaK pe3yibTar
HepapXuuecKux
B3aHMOJECHCTBUM I'€HOB.
Bnusaue Ha sMOpuOHAIBHOE
pa3BUTHE PA3IUYHBIX PAKTOPOB
OKPYXKaroIEeH Cpeabl.

Jlexuus 33 PazMHOXEeHHE U
pasBuTHE pacTeHul. 'amerodur
u cnopodut. Meiio3 B
YKU3HEHHOM LIMKJIE PACTEHUH.
O6pa3oBaHue criop B mpoiiecce
Meio3sa. ['amerorenes y
pactenuii. OII0I0TBOPEHHE U
pa3BUTHE PACTUTEIBHBIX
Opranu3moB. J[BoitHoe
OIIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. O6pa3oBaHue u
pa3BUTHE CEMEHH.




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

Bun

1

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

MonyabHast
exnnnna 1.11.
I'enernka - Hayka o
HACJeACTBEHHOCTH
M H3MEHYHBOCTH
OpPraHu3MOB.

Jlexuus 34 Ucropust
CTAHOBJICHUSI W Pa3BUTHUSA
TeHETUKHU Kak Hayku. PaGoter I
Meunnens, I'. ne @pusa, T.
Moprana. Poip 0T€4eCTBEHHBIX
YYEHBIX B PA3BUTHH T'€HETUKH.
Pa6oter H.K. KonbiioBa, H.H.
Basumnosa, A.H. benozepckoro,
I'. 1. Kapnieuenko, O.A.
Oununuenko, H.B. Tumodeera-
PecoBckoro.

KOHTPOJIbHAS

pabota

Mopnyaib 2. (Ha3BaHUE)

MonayabHast
equHuna 2.1.
3aKOHOMEPHOCTH
HACJEACTBEHHOCTH.

Jlexus 35 Monoru6puHoe
ckpemuBanue. [IepBblil 3aK0H
Menpens - 3aK0H eInHO00pa3us
ruOpH10B EPBOrO MOKOJIEHHUS.
ITpaBriio TOMUHUPOBAHUS.
Bropoii 3akoH MeHnens - 3aKkoH
pacIleIIeHHs] IPU3HAKOB.
[MuTonoruyeckrue OCHOBBI

MOHOFI/I6pI/II[HOFO CKpCIIMBAaHUA.

I'nmoTe3a 9uCTOTHI TaMET.
AHanu3upyolee CKpeuuBaHue.
IIpomexyTOUHBIN XapaKkTep
HacjenoBaHus. Pacuienienue
MPU3HAKOB IIPU HEMOJTHOM
JIOMUHUPOBAHUH.

Jlexnus 36 CrensenHoe
HaCJIeI0BaHKE MMPU3HAKOB.
Pa6ots! T. Moprana.
CreryieHHOe HaclieIOBaHUE
I€HOB, HAPYIICHHUE CLICTUICHHS
MEXy FeHaMU. XpOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

Jlexnmsa 37 I'eneTnka mona.
XPpOMOCOMHBIN MEXaHU3M
OTIpeIeTICHUS TT0J1a. AYTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI.
I'omorameTHsIH 1
reTeporaMeTHBIN MoJ.
['enernueckas cTpyktypa
MOJIOBBIX XPOMOCOM.
Hacnenosanue npusHakos,
CIIEIIJIEHHBIX C ITOJIOM.

KOHTPOJIbHasA

pabora




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

Bun

KOHTPOJILHOTO
MeponpusTHs

1

Ko-Bo
JacoB

Jlexnusa 38 'eHoTHn kak
IIEJIOCTHAs CUCTEMa.
IIneroTponus - MHOKECTBEHHOE
JICUCTBUE I'eHa.
MHOXECTBEHHBIN aJIICIIN3M.
BzanmoeiicTBrE HeaaelIbHBIX
reHoB. KoMIuieMeHTapHOCTb.
Onucras. [Tonmumepus.

MonyabHast
exuHHUNA 2.2.
3aKkoHOMepHOCTH
H3MEHYHBOCTH

Jlexnusa 39 B3aumoeiicteue
TCHOTHIIA B CPEIBI TIPU
¢dopMupoBanuu (heHoTHmna.
N3MeHYMBOCTh IPU3HAKOB.
KauecTBenurie u
KOJIMYCCTBEHHBIC MPU3HAKH.
Buapl N3MEHYHUBOCTH .
HEHACJICICTBEHHAS U
HACJICACTBCHHAS.

Jlexuust 40 I'eHoTunnueckas
W3MEHYHBOCTh. CBOMCTBA
FeHOTUIINYECKOH U3MEHYMUBOCTH.
Buapl reHOTHIINYECKOH
W3MEHYUBOCTH: KOMOMHATHBHAS,
MyTaIMOHHAsI.

Jlexuus 41 MyranuonHas
W3MEHUYHUBOCTh. Buabl MmyTamuii:
T€HHBIE, XPOMOCOMHBIE,
reHoMHbIe. CTIOHTaHHBIE U
WHIYLIMPOBAHHBIE MYTAIUU.

S nepHblie n
LUTOIUIA3MAaTUYECKUE MYTaLUU.
ComMaruueckue U MmojoBbIe
MyTtaiuu. [Ipuunnsl
BO3HUKHOBEHUS MYTaIUH.
MyTareHsl 1 UX BIUSHUE HA
OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIlMOHHOTO MpoI1ecca. 3aKOH
TOMOJIOTHYECKUX PSIOB B
HaCJIEeJCTBEHHON N3MEHUYNBOCTHU
(H.W. BaBunog). Buesnepnas
W3MEHYUBOCTH U
HAaCJIEACTBEHHOCTb.

KOHTPOJIbHAS

pabora

MonayabHast
exuHHUNA 2.3.
T'eneTnka

Jlexuus 42 KapuoTtun uenoBeka.
MexnayHapoaHas nporpamMmma
HCCIIeTOBaHNS TeHOMa

KOHTPOJIbHAA

pabota




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

Ye€J0BCKaA.

4eJloBeKa. MeTo bl H3ydeHUst
IeHETHKH YeJIOBEKA:
TCHCAIOTHYCCKUI,
OJIM3HELIOBLIH,
IIATOTCHETHUECKHUI,

MO YJISIIIUOHHO-
CTaTUCTUYECKUN, MOJIEKYJIIPHO-
reHeruueckuii. CoBpeMeHHOe
ONPEAEIIEHUE TEHOTHUIIA:
IMOJTHOT€HOMHOE
CEKBEHHPOBAaHUE,
T€HOTUIIUPOBAHUE, B TOM YHUCIIE
¢ nomosto I11[P-ananu3a

Jlekiug 43 I'eneTnueckue
(haKTOpBI MOBBIIICHHOMN
YyBCTBUTEIHHOCTH YEJIOBEKA K
bu3nYECKOMY U XUMUYECKOMY
3arpsA3HEHUIO OKPYKaIOIIEeH
cpenbl. ['eHeTnueckas
MPEAPACIIONOKEHHOCTh
YeJIOBEKA K ITaTOJIOTHM.

MonyabHast
eanHuIA 2.4.
Ceaexkuus
OPraHHu3MOB.

Jlexnus 44 JlomecTukanuys u
celeKuus . 3apoxKIaeHUE
CEeJISKITUU U JIOMECTHKAIIAH.
Yuenue H.U. BaBunosa o
[{eHTpax MpoOUCXOXKACHUS U
MHOT000pPa3us KyIbTypHBIX
pactenuii. Ponb ceneknuu B
CO3JJaHUU COPTOB PaCTEHUH U
nopoJ KUBOTHbIX. CopT,
opoJa, TaMM. 3aKOH
TOMOJIOTUYECKHUX PSIOB B
HAaCJIeICTBEHHON N3MEHUYHUBOCTH
H.N. BaBunoBa, ero 3HaueHHE
JUTSL CEJIEKITMOHHOM paOOTHI.

Jlexuus 45 VckyccTBEHHBIN
MyTareHes3 KaKk MeTo/I
CEJIEKLIMOHHOM paboTHI.
PagnannoHHbBIN U XUMAYECKUT
MyTareHe3 Kak UICTOUYHUK
MyTaIui y KyJbTYPHBIX (GOopM
opranu3moB. Vcrnons3oBaHue
T€HOMHOTO PEaKTHPOBAHUSI U
METOJIOB pEeKOMOMHAHTHBIX
JAHK st monyyeHust iICX0JHOTO




n/n

Ne moayJst u
MOAY/1bHOH

e/IMHUIBI Y4eOHOr 0

npeaMera

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

MaTepuajia sl CCIICKIUU.

Jlexuus 46 [lonyuenue
NoJIMIUION0B. BHyTprBH10Bas
ruOpuIU3aIys.
bimskopoacTBeHHOE
CKpeLMBaHKe, UM UHOPUAMHI.
HepoxcrBenHoe ckpeluBaHue,
Wiy aytopuauHr. I'ereposuc u
ero npuuuHsl. Mcrons3zoBanue
reTepo3uca B CEICKLUU.
OtnanenHas ruOpuaAN3aLuUS.
[Tpeononenue Gecrnoaus
MEKBHUJIOBBIX THOPHIOB.
Joctrxenus cenexuuu
pacTeHUH U KUBOTHBIX.

Jlexuus 47 CoxpaHeHue u
M3y4YEHUE TeHETUYECKUX
pPECYPCOB KYJIbTYPHBIX pAaCTCHUI
U UX IUKUX pOAHYEH JIs
CO3/1aHUSI HOBBIX COPTOB U
TUOpUJIOB
CEIIbCKOXO03MCTBEHHBIX
KYJbTYD.

MonayabHast
eqMHuIA 2.5.
buorexHouaorust u
CHHTEeTHYecKas
omnoJiorus.

Jlexnus 48 OOBEKTHI,
UCTIOJIb3yeMbIC B
OMOTEXHOJIOIUH, - KJIETOUHBIE U
TKaHEBBIC KYJIbTYPHI,
MHUKPOOPIaHU3MBI, UX
XapakTepucTHKa. TpaauinnoHHas
OMOTEXHOJIOTUsA: XJIeOoneueHue,
MOJTy4YeHNE KHUCIIOMOIOYHBIX
IPOAYKTOB, BUHOZEIHE.
MukpoOnosornyeckuii CHHTE3.
OOBeKTh MUKPOOHOIOTHYECKUX
texHosoruil. [IponszBoncteo
Oenka, aMUHOKHUCIIOT U
BUTaMHMHOB.

Jlexms 49 Knerounas
WHXXeHEepHsi. MeTOIbI KyJIbTYPBI
KJIETOK Y TKaHEW PaCTeHHUU U
KUBOTHBIX. KprnoOaHku.
ComaTuueckasi THOpUIU3aIus u
COMATHUYECKU YMOPHOTEHES.
Hcnonan30BaHue raiionioB B

KOHTPOJIbHAS
pabota




n/n

Ne moayJst u
MOAY/1bHOH

e/IMHUIBI Y4eOHOr 0

npeaMera

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

CEJICKLIUH PACTECHUM.
UckyccTBeHHOE
OIIOIOTBOPEHUE.
PexoHcTpyKIIMS SUIEKIIETOK U
KJIOHUPOBAHUE KUBOTHBIX.
MeTto/ TpaHCIUTaHTaLUU SIACP
KJICTOK.

Jlekus 50 XpomocomHas u
TE€HHAsi UHKEHEPUSL.
HckycCTBEHHBIN CUHTES T'€HA U
KOHCTPYHPOBAHHUE
pexomOuHanTHBIX JJHK.
JlocTrKEeHUS 1 NTEPCIIEKTUBBI
XPOMOCOMHOM U T€HHOH
WHXEHEPUH. DKOJIOTUYECKUE U
ATHYECKHE MPOOIEMBI TEHHOU
WHKCHEPUH.

Jlexuus 51 Meaununckue
ouorexnonoruu. [loctreHomMHas
uudposas menununa. [T1P-
JTUArHOCTHKA. MeTaboI0MHBII
aHaJIU3, TCHOLICHTPUYECKUN
aHaJIN3 IPOTEOMA YEJIOBEKa JUIs
OLICHKHU COCTOSIHUSI €T0
310poBbs. Mcnons3oBanue
CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-
OMOMHKEHEpHs ISl pa3padOTKU
(byHIaMEeHTaJIbHBIX OCHOB
MEAUIMHCKUX TEXHOJIOTHH,
CO3aHMsI KOMIIJIEKCHBIX TKaHEN
COYETaHHEM TEXHOJIOTUI
TPEXMEpPHOro OMONPUHTHUHIA U
ckadonunra 1 pereHus
3a]a4 [IepCOHAIM3UPOBAHHOM
MEAWIIVHBI.

MoayibHas
equHHUIA 2.6.
3apo:kaeHue u
pa3BuUTHE
IBOJIIOIMOHHBIX
NpeacTaBJIeHUu B
omnoJsiorum.

JIekng 52 DBoaONUOHHAS
teopus Y. lapuHa.
IIpeanocbuIKn BO3HUKHOBEHNUS
JapBuHM3Ma. JKHU3Hb M HayyHas
nesrenbHOCTh Y. JlapBuHA.

MoaybHasn

Jlexuus 53 Iomynauus kak

KOHTPOJIbHAsA
pabora




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

equHuNA 2.7.
Mukpo3BoIOuMs 1
ee pe3yJibTaThbl.

JJIEMEHTapHAasl €IUHULIA
sBosronnu. CoBpeMEHHbIE
METO/BbI OLICHKH I€HETUYECKOT O
pa3sHo00pa3us U CTPYKTYPbI
nonyssauui. Mismenenue
reHO(OoHa MOMYJIALUU KaK
3JIEMEHTapHOE 3BOJIIOLUOHHOE
ABJIEHUE. 3aKOH T'€HETUYECKOIO
paBHoBecus Jx. Xapau, B.
Baitnbepra.

Jlexuus 54 DnemeHTapHbIE
(bakTOphI (IBUKYIIUE CHUIIBI)
sBOMIOLMU. MyTallMOHHBIN
nponecc. KombunatusHas
U3MEHYUBOCTb. J[pelid reHos -
Clly4aliHbIC HEHAIIPABJICHHBIC
U3MEHEHUs 4acToT ajulesiel B
nomysusax. ekt
ocHoBarest. Murpanumu.
N3onsuus nonmynsuuii:
reorpaduueckast
(mpocTpaHCTBEHHas),
Ouonornueckas
(penpolyKTUBHAsA).

Jlekuus 55 EcrecTBeHHBIN
0TOOP - HANpPaBIAIOMIHKN PaKkTop
sBoMOLIUU. POPMBI
€CTECTBEHHOT'0 0TOOpa:
JBUKYIIUHN, CTAOUIN3UPYIOIINHN,
pa3pbIBAIOIIHIA
(mu3pynTuBHbIi). [Ton0BoiA
oT60p. Bo3HukHOBEHUE 1
ABOJIIOLMS COLUUAIBHOTO
MOBEJICHUS ’KUBOTHBIX.

Jlexmms 56 Tlpucnoco6neHHOCTh
OpPraHU3MOB KaK pe3yabTaT
MHUKPOIBOJTIOIUH.
Bo3sHukHOBEHUE
MIPUCTIOCOOJICHUH Y OPTaHU3MOB.
Apomopdo3sl 1
nauoanantanuu. [Ipumepsr
MPHUCTIOCOOJICHHUI Y OPTaHU3MOB:
Mophosioruyeckue,
busnonornuecKue,
OMOXUMHYECKUE,




n/n

Ne moayJst u
MOAY/1bHOH
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

Bun

KOHTPOJILHOTO
MeponpusTHs

1

Ko-Bo
JacoB

HIOBE/ICHYECKHE.
OTHOCUTETBHOCTH
IIPUCIIOCOOTIEHHOCTH
OpraHU3MOB.

MonyabHast
exuHuna 2.8.
Maxkpo3Boarouust 1
ee pe3yJbTaThl.

Jlexuus 57 Metonb! u3ydeHust
MaKpOIBOJIIOLUH.
[TaneoHTOIOrNYECKHE METOBI
W3Y4EHHUS IBOJIIOLUH.
[Tepexonnbie hopMbl 1
(buitoreHeTUYECKHE PSIbI
OpraHU3MOB.

Jlexuus 58 DMOpuonoruueckue
U CpaBHUTEIHHO-
MOP(}OIOTHUECKUE METO,TBI
W3YYEHHUS SBOJIOIHIH.
['eHeTnyeckue MeXaHU3MbI
HBOJIIOLIMY OHTOT'€HE3a U
MOSIBJICHUS SBOJIFOLIMOHHBIX
HOBIIIECTB. [ 'OMONIOTHYHBIE 1
AQHAJIOTMYHBIE OPTaHbl.
PynumenTtapHbie OpraHsl U
aTaBU3Mbl. MOJEKYIIApHO-
reHeTHYECKUe, OMOXUMUYECKHE
Y MaTeMaTUYEeCKUE METOIbI
W3YYEHHUS IBOJIIOIUH.
['omoJiIOrnYHBIE TEHBI.
CoBpeMEHHBIE METOBI
MOCTPOEHUS (PUITOTEHETHUECKUX
JIEPEBHEB.

KOHTPOJIbHAS

pabota

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

Jlexuus 59 Hayunble runoressl
MPOUCXO0XKICHUS KU3HU Ha
3emie. AGuoreHes u
nancnepmus. JJoHayunbie
MIPEACTABIICHUS O 3apOKIACHUN
KHU3HU (KpPEaLMOHU3M).
I'unoTte3a mOCTOSHHOIO
CaMO3apOKICHUS KU3HU U €€
omnpoBepkeHue onbiTamu D.
Penn, JI. Crranmmannanm, JI.
ITacrepa. IIpoucxoxaenue
JKU3HU U aCTPOOHOIIOTHS.

Jlexuust 60 OcHOBHBIE TaMbI
HEOPraHUYECKOM 3BOJTIOLIHH.
I1nanerapnas (reosoruueckas)

KOHTPOJIbHAA

pabota




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

ABOJIOLMA. XUMUYECKAS
SBOJIFOLIHAA. AOMOTeHHBIA CUHTES
OpraHWYEeCKUX BEILECTB U3
Heopranunyeckux. OnwiT C.
Munnepa u I'. FOpu.
O6pa3oBaHue NOJIUMEPOB U3
MoHOMepoB. KoanepBarHas
runoreza A.W. Onapuna,
TUIIOTE3a MEPBUYHOTO OyJIbOHA
J. Xonpgeitna, reHeTHYECKAs
runoresa I'. Meiepa.
Pu6o3umsl (T. Uek) u rumoresa
«vupa PHK» V. I'un6epra.
dopmupoBaHue MeMOpaH U
BO3HHUKHOBEHHE MPOTOKJIETKH.

Jlexuus 61 WUctopus 3emnu u
METO/Ibl €€ U3YyUEHUS.
Hckomaemble OpraHu4eCcKue
octatku. ['eoxpoHoorus u ee
MeToibl. OTHOCUTENbHAS U
abCoJIIOTHAs! T€OXPOHOJIOT U
I'eoxpoHOnOrMyecKas mkaa:
DOHBI, 3Pbl, IEPUO/IBI, STTOXH.

Jlexiust 62 HavanbHble 3Tambl
OpTaHUYECKOH IBOJIOLUH.
[TostBIIEHHE W IBOJIOUS TIEPBBIX
KJIETOK. DBOJIFOLINS
MeTabonu3Ma. Bo3HUKHOBEHHE
MIEPBBIX IKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE
OMOTUIEHKH KaK aHAJIOT MEPBBIX
Ha 3eMJIe COOOIIECTB.
Crpomaronutsl. [IpokapuoTs! u
HYKapUOTHI.

Jlexuus 63 [Ipoucxoxaenue
HYKapHOT (CUMOUOTEHE3).
DBOIIOITHOHHOE
MIPOUCXO0K/IEHHE BUPYCOB.
[Tpoucxoxaenue
MHOTOKJIETOYHBIX OPTaHU3MOB.
Bo3HuKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOUHBIX
OpTaHU3MOB.

MonayabHast

Jlexing 64 Pa3aenst u 3agaun

KOHTPOJIbHAA




n/n

Ne moayJst u
MOAY/1bHOH
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

equHunAa 2.10.
Ipoucxoxnenune
YyeJI0BeKa -
AHTPONOreHe3.

aHTponojoruu. Metobl
AHTPOITOJIOTHUH.

Jlexuus 65 CxocTBO yenoBeka
C )KUBOTHBIMH.
CucremMaTH4ecKoe MOJI0KEHUE
yenoBeka. CBUIETENHCTBA
CXOJICTBA YEJIOBEKA C
KUBOTHBIMU: CPaBHUTEIHHO-
MOp(OJIOTHYECKHE,
AMOpPHOIOTHYECKHE, (PU3NOIIOTO-
OMOXHUMHYECKUE,
noBeneHyeckue. OTanuus
YEJIOBEKA OT KUBOTHBIX.
[TpsiMOXOKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB.
Pa3BuTue rosioBHOro Mo3sra u
BTOPOW CUTHAJIbHOUW CHCTEMBI.

Jlexuus 66
MexaucuuninHapHble METO b
B (pusnueckoit (OMOIOTHIECKON)
AHTPOIOJIOTUU. DBOJIOLIMOHHAS
AHTPOIOJIOTUS U
NAJIE0aHTPOIOJIOTUS
YEJI0BEYECKUX MOMYJISLUH.
brocounanpHble nccieI0BaHM
IIPUPO/IBI YETOBEKA.
HccnenoBanue KOBOIMIOLUT
OMOJIOrMYECKOro U COLUAIBHOTO
B YEJIOBEKE.

pabora

MonayabHast
equHuna 2.11.
JKOJIOTHSA - HAYKA 0
B3aMMOOTHOIIEHUSIX
OPraHM3MOB U
HAJ0PraHUu3MeHHbIX
CHCTEM C
OKpY:Karo1ei
cpenoi.

Jlexuus 67 3apoxkaeHue u
pa3BUTHE IKOJIOTUU B Tpynax A.
I'ymOonpara, K.®. Pynse, H.A.
CeseprioBa, J. I'ekkens, A.
Tencnu, B.H. Cykauesa.
Pa3nensl u 3aga4y SKOJIOTHH.
CBs13b DKOJIOTHUH C APYTUMHU
HayKaMH.

Jlexus 68 3HaueHue
SKOJIOTUYECKHUX 3HAHWH I
YyeJI0BeKa. JKOIOTHIYCCKOS
MHPOBO33PECHHE KaK OCHOBA
CBs3€ll UeIIOBEUECTRA C
npupoaoii. DopmMupoBaHue
HKOJIOTUYECKON KYNIbTYPHI U

KOHTpPOJIbHAS
pabota




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

9KOJIOTUYECKOU I'PAMOTHOCTH
HACEJICHUS.

MonyabHast
exuHuna 2.12.
Opranusmsl u
cpeaa o0OUTAHUSA.

Jlexuus 69 Dkonoruueckue
(bakTOpbI U 3aKOHOMEPHOCTH HX
neiictBus. Kimaccudukarms
HKOJIOTMYECKUX (PaKTOPOB:
abmoruyeckue, OMOTHYCCKUE,
anTponoreHHsie. Ob1me
3aKOHOMEPHOCTH JIEUCTBHUS
HKOJIOTHYECKUX (PaKTOPOB.
[TpaBmiio munumyma (K.
[lnpenrens, 10. JInbux).
TonepanTHOCTb. DBpUOHMOHTHBIE
¥ CTEHOOMOHTHBIE OPTaHU3MBI.

Jlekuus 70 AOuoruyeckue
¢dakTopsl. CBeT Kak
HKOJIOTHUYECKUH (aKTop.
[leficTBHE pa3HBIX Y4aCTKOB
COJIHEYHOTO CIIEKTpa Ha
OpraHU3MbI. DKOJIOTHYECKUE
IPYIIIbl PACTEHUN U AKUBOTHBIX
110 OTHOIIEHUIO K CBETY.
CurHanbHas poJib CBETa.
POoTONEPHUOAU3M.

Jlexums 71 Cpensl oOuTanus
OpPTaHU3MOB: BOJIHAs, HA3EMHO-
BO3/IyIITHAS, [TOYBCHHAS,
ryOWHHAs TTOIMTOYBEHHAS,
BHYTPHOpPTaHW3MEHHAsI.
DU3NKO-XUMUYECKUE
OCOOEHHOCTH CpeJl OOUTaHUS
opraau3moB. [Ipucnocobnenus
OPTaHW3MOB K )KH3HH B Pa3HBIX
cpenax.

Jlexns 72 buomormueckie
puTMBbL. BHENIHME U BHYTpEHHUE
puT™Mbl. CyTOYHBIE U TOJIMYHbBIC
putMbL. [Iprcnoco6ieHHOCTh
OPTraHU3MOB K CE30HHBIM
W3MEHEHUSIM YCIOBUU KU3HH.

KOHTPOJIbHAS
pabota

MonayabHast
exununa 2.13.
9K0J10rusd BUAOB U

Jlexmusa 73 DkoloruuecKkue
XapaKTePUCTUKH TTOMYJISIIHH.
[Tomymsiiust kKak OMoIoTrHYecKast
cucreMa. Ponb HEOTHOPOJHOCTH

KOHTPOJIbHASI
pabota




n/n

Ne moayJst u
MOYJIbHOM

e/IMHUIBI Y4eOHOr 0

npeaMera

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

MOnmyJIsii M.

cpenpl, pusnueckux 6apbepoB U
0CO0EHHOCTEN OMOJIOTHHA BUIOB
B (POPMHUPOBAHUU
MIPOCTPAHCTBEHHOM CTPYKTYPhI
MIOMYJISIIUAMN.

Jlexiug 74 Dxosoruyeckas
CTpyKTypa nomyssiuuu. OneHka
YHCIEHHOCTHU MOIMYJISALIUU.
Jlunamuka nomnyJsuuu u ee
perynsanus. buotnaeckuii
MOTEHLIMAJ MTOMYJISLUY.
MonenupoBaHue TUHAMUKA
nonyisinuu. Kpuseie pocra
YHCIEHHOCTHU MOMYJISALIUH.
Kpussbie BoikuBanus. Perynsus
YHUCJIEHHOCTHU MOMYJIALUNA: POJIb
(bakTOpoB, 3aBUCAINX U HE
3aBUCSILIUX OT INIOTHOCTH.
DKOJIOrM4eCKHe CTPATEerHuH
BHUJI0B (1- 1 K-cTparerun).

Jlexuus 75 3akoHOMEpHOCTU
MOBEICHUS U MUTPALIMI
JKUBOTHBIX. bronoruueckue
VMHBAa3UH 9Yy>KEPOIAHBIX BUIOB.

MonyabHast
equHHIA 2.14.
IKoJiorus
€co00IIEeCTB.
IKO0JIOTHYECKHE
CHCTEMBI.

Jlexuus 76 CooOmiecta
OpraHusmMoB. bruonenos u ero
cTpykTypa. CBsizu MKy
OpraHu3MamMu B OMOLIEHO3E.

Jlexuus 77 Dkocucrema Kak
oTkpbITas cucreMa (A. /.
Tencnn). yHKIMOHATBHBIE
OJIOKHM OpraHU3MOB B
HKOCHCTEME: MPOTYLIEHTHI,
KOHCYMEHTBI, PEIYLICHTHI.
Tpoduyeckue ypoBHHU.
Tpoduueckue 1enu u ceTu.
AbGuotnueckue 6J0KU
skocucteM. I1ouBbI 1 nibl B
skocucreMax. Kpyrosopor
BELIECTB U ITOTOK SHEPTUU B
skocucreMe. OCHOBHBIE
MIOKA3aTeNIH SKOCUCTEMBI.
buomacca u npogykuus.
OKOJIOTMYECKUE MTUPAMUJIBI

KOHTPOJIbHAsA
pabora




n/n

Ne moayJst u
MOYJIbHOM
e/IMHUIBI Y4eOHOr 0
npeaMerTa

Ne u Tema Jeknun (ceMmuHapa)

BI/I}Il

KOHTPOJILHOTO
MeponpusTHs

Ko-Bo
JacoB

YqHuCelJI, OHMOMAacCHI U OHCPIuu.

Jlexuus 78 HanpaBieHHble
3aKOHOMEPHbIE CMEHBI
COOOLIECTB - CYKIECCUU.
[lepBuYHbBIC U BTOPUYHBIC
CYKLIECCHH U X IPUYHHBL.
AHTpPOTIOT€HHBIEC BO3/ICHCTBUS
Ha cykueccuu. KiimmakcHoe
coob1ecTBo. buopasnoobpasue
U TOJIHOTA KPYroBOpOTa
BEILECTB - OCHOBA YCTOMYMBOCTH
COO0I1IECTB.

MonayabHast
eqnHuna 2.15.
buocdepa -
rjodajabHasi
3KOCHCTEMA.

Jlexnms 79 buocdepa -
oOmieruianeTapHast 000JI09Ka
3eMiIH, T]Ie CYIIECTBYET WU
CYyILIECTBOBAJIA )KU3Hb. Pa3BuTHe
MIPEACTaBICHHI 0 Onocdepe B
Tpynax 9. 3tocca. Yuenue B.U.
Bepnanckoro o 6nocdepe.
Oo6utactu 6uocdepsl U ee COCTaB.
JKuBoe BemecTBo Onocheps! u
ero (yHKIIHH.

KOHTPOJIbHAsI
pabora

MonyabHast
eqnHuNA 2.16.
YeoBek u
OKPYKa01as
cpena.

Jlexus 80 Dxomoruueckue
KPHU3UCHI U UX TIPUYHHEI.
Bo3naeiicTBue 4yeoBeka Ha
ouocdepy. 3arps3HeHne
BO3YIIHOMU cpeapl. OXxpaHa
BO3/lyXa. 3arpsi3HEHUE BOAHOU
cpenbl. OXpaHa BOJHBIX
pecypcoB. Pa3pylieHue noussl.
OxpaHa MOYBEHHBIX PECYPCOB.
N3MeHnenue kinnmara.

KOHTPOJIbHAsA
paborta

UTOoro

80

3.4. JlabopaTopHble U NPaAaKTHYeCKUE 3aAHATHS

Copeprxanue 3aHATHI 1 KOHTPOJIBHBIX MePONIPUATHI

Tabmuma 5




Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

Monayas 1.

TECTUPOBAHUC

MonaysabHasi eTMHUILA
1.1. BuoJjaorus Kak
HayKa.

3angTtue 1 3HaueHue OMOJIOTHH B
(hopMUpOBaHUH COBPEMEHHOI
€CTECTBEHHO-HAYYHON KapTHHBI
mupa. [Ipodeccun, cBszanubie C
ouoJjoruer. 3HaueHre OHOJIOTHH B
MIPAKTUYECKOU IeATEIbHOCTH
yeJIoBeKa: MeAULIMHE, CEJILCKOM
XO03SICTBE, MPOMBIIIJICHHOCTH,
OXpaHe MPUPOJIBL.

KOHTPOJIbHAS
paborta

MonayabHasi eIMHULIA
1.2. JKuBbIe cHCTEMBI
U UX U3y4YeHHue.

3ansTue 2 YpoBHU OpraHU3aluU
YKUBBIX CHCTEM: MOJICKYJISIPHBIH,
KJIETOUHBIN, TKAHEBBIM,
OpraHU3MEHHBIN, TOMYISIIUOHHO-
BUJIOBOM, IKOCHCTEMHBIH
(broreoreHOTUYECKUIN),
ouocdepnsiid. [Tpomeccsl,
MIPOUCXOSAIINE B )KMUBBIX CHCTEMAX.
OcHOBHBIE TPU3HAKY KUBOTO.
Ku3Hb Kak opMa CyIIeCTBOBAHUS
Matepuu. Hayku, nuzyqaroniue
YKUBBIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aIuy.

KOHTPOJIbHAS
pabora

MonayabHast eIMHUALLA
1.3. BuoJsorus
KJETKH.

3anstue 3 Metoasl MOJIEKYJISIPHON
U KJIETOYHOU OMOJIOTHH:
MHUKPOCKOIMHUS, XpoMaTorpadus,
3IeKTpodope3, METO MEUCHBIX
aToMOB, nu(ddepeHnnanbHoe
LEeHTpU(YrupoBaHue,
KYJTbTUBHPOBAHHUE KIIETOK.
ONEeKTPOHHAs MUKPOCKOIHS.

3anstue 4 [Ipaktuueckas pabota
«TexHrKa MUKPOCKOIINPOBAHHUS

3ansarue 5 [Ipaktruyeckas pabora
«3yuenne METONOB KIETOYHOMN
Ouozoruu (xpomarorpadus,
anekTpodopes, AuddepeHnnaibHoe
uentpudyruponanue, [TLP)».

KOHTPOJIbHAS
pabora

MonayabHasi eITMHULA
1.4. XuMnueckas
OpraHu3anus

3anstue 6 [IpakTuueckas paborta
«O06HapyxeHue OEJIKOB C
MTOMOIIIBIO KAYeCTBEHHBIX

KOHTPOJIbHAS
pabota

B MePONPHSITHS: 3alIUTa, TECTHPOBAHHE, KOJUIOKBHYM, IPYTOe
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Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

KJETKHU.

peaKuuii.

3ansarue 7 HykienHOBbIE KUCIOTHI.
JAHK u PHK. Ctpoenue
HYKJIEMHOBBIX KHUCJIOT.
Hykneoruasl. [Tpuniun
KoMIUIeMeHTapHocTH. [IpaBuio
Yapraddoa. Crpykrypa JJHK -
JIBOMHAS CIIUPAJIb.
MecToHax0XJI€HUE U
ouonorunueckue Gpynkuuu JTHK.
Bunel PHK. @yuxkunu PHK B
KJIETKE.

3ansarue 8 [IpakTtuyeckas pabora
«HccnenoBanre HyKJIEMHOBBIX
KHCJIOT, BBIJICJICHHBIX M3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

3anstue 9 CTpykTypHas OMOJIOTHUs:
OMOXHMMHUYECKHE B ONO(pU3UIECKIE
WCCIICIOBAHMSI COCTaBa
MIPOCTPAHCTBEHHOMN CTPYKTYPHI
o6uomornexyn. KonrponsHas pabora
«XuMHUecKasi OpraHu3arus
KIICTKU».

MonayabHasi eIMHULA
1.5. Ctpoenue u
(pyHKIUM KIETKHU.

3anarue 10 Crpoenne
MIPOKAPUOTHYECKON KIIETKH.
Knerounas crenka 6akrepuil u
apxeil. OCOOEHHOCTH CTPOEHUS
reTepoTpoPHOI 1 aBTOTpOhHON
IIPOKapUOTHYECKHUX KJIETOK. MecTo
U POJIb IIPOKApUOT B OUOLIEHO3aX.

3ansarue 11 [utommasma.
[uro30mb. LluTockeneT. /Brmxenue
uToria3Mbel. OpraHouIbI KIETKH.
OnxHoMeMOpaHHBIE OPTaHOUIBI
KJICTKH: DHOIIJIa3MaTHYeCKas CETh
(BIIC), anmapat I'onpmxu,
JM30COMBI, UX CTPOCHUE U
¢byskun. Bzaumocss3b
OJTHOMEMOpaHHBIX OPTaHOUIOB
kietkn. CTpoeHue TpaHyIsIpHOTO
petukynyma. CHHTE3 pacCTBOPHUMBIX
O0enkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['maakwii
(arpaHymsIpHBIiT)

KOHTPOJIbHAS
pabora
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MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

SHJOIUIA3MAaTUYECKUN PETUKYIIYM.
CekperopHas pyHKLUS anmnapara
I'onpoxu. Tpancnopr BelecTs B
KJIeTKe. Bakyonu pacTUTENIBHBIX
kietok. Kierounslii cok. Typrop.

3anstue 12 HemeMmOpaHHbIC
oprasouzsl kiaeTku CTpoeHue u
(byHKIMH HEMEeMOpaHHBIX
OpPraHOUOB KIIETKUA. PUOOCOMEL.
MukpoduiiaMeHTbl. MbIIICYHBIC
KJIETKU. MUKpPOTPpYOOUKH.
Kunerounsrii uentp. Ctpoenue u
JBUYKEHUE KT'YTUKOB M PECHUYEK.
MukpoTpyOOUKH IUTOIIA3MBI.
HenTtpuons. Knetounsie
BKItOueHus. CpaBHUTENbHAS
XapaKTePUCTHKA KIETOK SyKapuoT
(pacTuTenbHOM, )KUBOTHOM,
rpuOHON).

3ansarue 13 [IpakTuueckas pabora
«M3yueHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHH3MOBY.

3anstue 14 [IpakTuueckas padbora
«M3y4yeHne CBOWCTB KJIETOUHOU
MeMOpaHbI».

3anstue 15 [paktuyeckas pabora
«HccnenoBanue ma3Mommsa u
JIeTIIa3MOJIM3a B PACTUTENBHBIX
KJIIETKax».

3anstue 16 [IpakTuueckas padbora
«M3yueHune IBUKEHUS LIUTOIIa3MBbI
B PaCTUTENbHBIX KIETKaX).
KonrtponsHas pabora «CtpoeHue
KIICTKH»

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

3anarue 17 [lepBuuHbIil cUHTE3
OpPTaHUYECKUX BEUIECTB B KIIETKE.
®ortocunrte3. CBeTOBas U TEMHOBA
¢a3zbl. [IpoyKTUBHOCTD
(doTocuHTe3a. BiusiHue pa3nnuHbIX
(hakTOpOB HA CKOPOCTH
(doTocuHTe3a. 3HaUCHHE
¢doTocuHTE3A.

KOHTPOJIbHAS
pabota




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
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3ansarue 18. Xemocunres.
Pa3zHoo0Opasue opraHm3mMoB-
XEMOCHHTETHKOB:
HUTpUDULIHPYIOITHE OAKTEPHH,
xKese300aKTepun, cepodaKkTepu,
BOJIOPOJIHBIC OaKTEepHH. 3HAYCHUE
XEMOCHHTE3a.

3anstue 19 AnaspoOHbIe
opranu3Msl. Buasl OpoxeHus.
[IpoaykTsl OpoKeHUs U UX
WCIIOJIH30BAHUE YEIIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHUH H
BO30yauTENN OOJIE3HEH.

3ansarue 20 buonoruueckoe
OKHCIICHHE, HJTH KJIETOYHOE
JibIxanue. Poiib MUTOXOHIpHUI B
mporeccax OMOJIOTHYECKOTO
okucnenus. Lluknnyeckue
peakmmn. OKUCTUTETFHOE
hochoprmmpoBanue.
[IpeumymiecTBa a3poOHOTO TyTH
oOMeHa BeIIeCTB Mepes
aHa’poOHBIM. DPPEKTUBHOCTH
SHEPreTUIecKoro oOMeHa.

3anstue 21 Ipaktuueckas pabora
«M3yueHne KaTaTuTHYECKOU
aKTUBHOCTH (pepMEeHTOB (Ha
IIpUMepe aMHJIa3bl WM KaTallasbl)y.

3anstue 22 [Ipaktuyeckas pabora
«3yuenne pepMeHTaTUBHOTO
paciiernieHust epoKCcuaa Boopoaa
B PACTUTEIBHBIX U )KUBOTHBIX
KIIETKaX».

3anstue 23 [Ipaktuyeckas padora
«CpaBHEHHE ITPOLIECCOB
(oToCHHTE3a M XEMOCHHTE3a».

3ansitue 24 [paktnyeckas padora
«CpaBHEHHE TPOLIECCOB OPOXKEHUS
U JIBIXaHUS.

MonayabHasi eTMHULLA
1.7. HacaeacTBeHHas

3anstue 25 TpaHcasus u ee
9Tanbl. Y4acTHE TPAaHCIIOPTHBIX

KOHTpPOJIbHAaA
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yYKa3aHUEeM KOHTPOJIbHBIX
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uHopmanusa u
peanu3anus ee B
KJIeTKe.

PHK B Guocunrese Oenka. YciaoBus
ouocuHTe3a 6enka. Konuporanue
aMUHOKHCIIOT. Ponb pubocom B
OuocuHTe3e Oeika.

3ansTue 26 Bupychl - HeKklleTOUHbIE
(hOpMBI KU3HH B OOJITMTaTHBIE
napasutbl. CTpoeHue NpoCThIX U
CJIOKHBIX BUPYCOB, PETPOBHPYCOB,
OakTepuodaros. [IpakTuueckas
pabota «Co3ianue MoJenu
BHUpYCa».

3anstue 27BupycHbie 3a001eBaHMs
YeJI0BEKa, )KUBOTHBIX, PACTCHH.
CIINJ, COVID-19, connanbHbie 1
MEIUIIMHCKUE MPOOIIEMBI.

pabora

MonayabHasi eIMHULA
1.8. ZKu3HeHHbIi
IHUKJ KJIEeTKH.

3ansTue 28 MaTpU4HbIl CUHTE3
JHK - peruikanus. [IpuHImne:
permukanuu JTHK:
KOMILIEMEHTAPHOCTb,
MOJIYKOHCEPBATUBHBIA CUHTE3,
AHTUIIAPAJUIEIBHOCTh. MeXaHu3M
perunkanmu JJTHK. Xpomocomsl.
Crpoenue xpomocoM. TenoMepsl u
TesioMepas3a. XpoMOCOMHBII Habop
KJIETKH - KapuoTHI. JIUTIIIONAHBIN 1
TarIONIHbBIN HA0OPBI XPOMOCOM.
['omonoruyHbIE XpOMOCOMBI

3anstue 29 Perynauus
MHUTOTHYECKOTO IIUKJIA KIIETKH.
[IporpamMmmupyemMas KieTouHas
rubenn - aromnTo3.

3ansarue 30 [IpakTuueckas pabora
«3yueHne XpoMOCOM Ha TOTOBBIX
MUKpormpemnaparaxy. [Ipakrndeckas
pabora «Habmoienne MuTO3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)y.
Kontponbras padota «Ku3zHeHHBII
UK KIIETKH

KOHTPOJIbHAS
pabora

MonayabHasi e1TMHUILA
1.9. Ctpoenue u
byHkunn

3anstre 31 OcobeHHoOCTH
CTPOCHHS U KUZHECATENbHOCTH
OHHOKHGTOHHBD(OpFaHHSMOB.
BbakTepuu, apxen, OTHOKIETOYHBIS

KOHTpPOJIbHAA
pabora
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OpraHu3MoOB.

IpuOBbl, OTHOKJIETOYHbIE
BOJIOPOCIIH, JPYTUE IPOTUCTBHI.
KononuanbHble OpraHu3Msl.

3ansarue 32 Tkanu pactenuil. Tunsl
PaCTUTENBbHBIX TKAHEH:
oOpa3oBarenbpHasi, IOKpOBHas,
IIPOBO/AIIAs, OCHOBHA,
MexaHuueckas. OcoOeHHOCTH
cTpoenusi, pyHKIHHA 1
pacroyioxKeHusl TKaHEell B opraHax
pacTeHui.

3anstue 33 Oprassl.
BereratuBHbIe U FeHEpATUBHBIE
oprausl pacteHuid. Opransl u
CHCTEMbI OPIaHOB KUBOTHBIX U
yenoBeka. OyHKIMU OpraHoB U
CUCTEM OpraHOB.

3ansarue 34 JIBuxxeHue
OpraHu3MoB. J[BuxeHue
OJTHOKJIETOYHBIX OPTraHU3MOB:
aMe0OoUIHOE, )KTYTUKOBOE,
pecHuuHoOE. /[BrXKeHue
MHOTOKJIETOYHBIX PACTEHUM:
TPONMU3MBI U HACTHH. [[BHKEeHME
MHOTOKJIETOYHBIX KUBOTHBIX U
YEJIOBEKA: MbIIIIEYHAs CUCTEMA.
Pednexc. CkeneTHple MBIIIIIBI U UX
pabota. /[pixaHue opraHu3MoB.
Jpixanue pactenui. Jpixanue
KUBOTHBIX. {ndy3us razos uepes
MOBEPXHOCTh KieTKU. KojkHoe
npixanue. JlpixaTenbHas
noBepxHocTh. JKabepHoe u
JIETOYHOE JibIXaHue. Jprxanue
MMO3BOHOYHBIX KUBOTHBIX U
YeJI0BEKA. DBOJIIOIIMOHHOE
YCII0)KHEHHUE CTPOEHUS JIETKUX
MMO3BOHOYHBIX KUBOTHBIX.
JpIxaTenbHas cucTeMa 4eloBeKa.
MexaHu3M BEHTUIISIIUU JIETKUX Y
MITUI] ¥ MJIIEKOTTUTAIOTIINX.
Perynsuus apixanusi.
JlpIxaTenbHbIe 0OBEMBI.

3anstue 35 Boigenenue y




Ne u Ha3BaHMe J1a00PATOPHBIX U

Ne monyas m . Bun
. NPAKTHYECKUX 3aHATHH € Koi-Bo
MOIYJIbHOMH eTMHUIBI KOHTPOJILHOI0
yYKa3aHMeM KOHTPOJIbHbIX JacoB
Y4eOHOro npeamMera

. MepOonpUsITUs
MeponpusiTHii
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opraHu3moB. Beiienenue y
pactenuil. Boinenenue y
KHUBOTHBIX. COKpaTUTEIHHBIE
Bakyousid. OpraHsl BblIETICHUSI.
OunbTpanys, ceKpeuus u ooparnoe
BCachIBaHHE KaK MEXaHU3MbI
paboTbl opranoB BeieneHus. CBsi3b
MIOJIOCTH Te€Ja ¢ KPOBEHOCHOM U
BBIJICIIUTEIBHON CUCTEMaMHU.
Brigenenue y mo3BOHOYHBIX
KUBOTHBIX U 4ejoBeka. [Toukm.
Ctpoenue u GyHKIIMOHUPOBAHUE
He(ppona. OOpazoBaHUE MOYH Y
YeloBeKa. 3almTa y
MHOTOKJICTOYHBIX )KUBOTHBIX.
[TokpoBBI ¥ UX TPOU3BOIHBIE.
3amuTa opranu3ma ot O0JIe3HEH.
NMMmyHHas cucTeMa 4eoBeKa.
Kiterounslit 1 ryMOpasibHBIN
MMMYHUTET. BpOXXAEHHBIN U
NpHOOPETEHHBIN CrIennu(PUICCKUi
UMMYHHTET. Teopust KIIOHAIBHO-
cenextuBHOro uMmynurera (I1.
Opnux, ®.M. beprer, C.
Tonerara). BocranurenbHbie
OTBETHI OpraHu3mMoB. Ponb
BPOXJIEHHOT'O UMMYHHTETA B
Pa3BUTHH CUCTEMHBIX
3a00JeBaHUH.

3anstue 36 HepBHas cucrema u 1
pediiekTopHast perysus y
KUBOTHBIX. HepBHas crucrema u ee
OTJENbI. DBOJIIOLMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM
CHCTEMBI y KHUBOTHBIX. OT/I€MbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX
XKHUBOTHBIX. Pediekc n
pednexTopHas ayra. besycinoBHbie
Y YCIIOBHBIE PE(IICKCHI.

3ansitue 37 [Ipaktndeckas padora 1
«M3ydyeHne TKaHel paCTeHUN».

3anstue 38 [Ipaktuyeckas padora 1
«3yueHne TKaHEN KUBOTHBIX».

3anstue 39 [lpaktuyeckas padora 1
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«M3yueHne opraHoB LIBETKOBOT'O
pacTeHusI».

MoayabHasi eTMHHIIA
1.10. Pa3zmMHo:KeHHE U
pa3BuTue
OPraHHU3MOB.

3anarue 40 Ilonosoe
pasmHosxkeHue. [1onoBbIe KIIeTKH,
WM rameTtsl. Menos. Ctaguu
Meiio3a. [loBenenue XxpoMocom B
Mmeno3se. Kpoccunrosep.
buonornueckuii cMBICIT MeH03a U
MOJIOBOTO Ipouecca. Meno3 u ero
MECTO B KH3HEHHOM LIMKJIE
opranu3moB. OII0A0TBOPEHUE U
AMOpPHOHAIILHOE Pa3BUTHE
JKUBOTHBIX. CIIOCOOBI
OILIOJIOTBOPEHUS: HAPY>KHOE,
BHyTpeHHee. [lapreHorenes.

3anstue 41 [Ipaktuueckas pabora
«/3yueHne cTpoeHus MOJIOBBIX
KJIECTOK Ha I'OTOBBIX
MHUKPOITpenaparaxy.

3ansarue 42 [Ipaktuueckas paboTa
«BpIsBIEHNE IPU3HAKOB CXO/CTBA
3apOoJbIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

3anstue 43 [Ipaktuyeckas pabora
«CTpoeHHEe OPraHOB Pa3MHOKEHUS
BBICHINX PACTEHUI».

3anstue 44 MexaHu3Mbl
peryJsliyA OHTOTE€HE3a Y PACTCHUI
U )KMBOTHBIX. PocT u pa3Butue
KUBOTHBIX. [TocTaMOpHOHaNBHBII
nepuon. Ilpsmoe u Henpsmoe
pa3Burue. Pa3Burue ¢
MeTamMop(ho30M y OECII03BOHOYHBIX
Y IO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3Ha4eHUE MPAMOTO
U HENPSMOTO Pa3BUTHS, UX
pacIpoCTpaHEHUE B IPUPOJIE.
Tunel pocta )XxUBOTHBIX. PAKTOPEI
PETyJISLMK POCTa )KUBOTHBIX U
yenoBeka. Ctagun
OCTAMOPHOHAILHOTO PA3BUTHUS Y
JKUBOTHBIX U 4esoBeka. [lepuossr
OHTOreHe3a uenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTHYECKUE

KOHTPOJIbHAs
paborta
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npouieccel. KonTponbHas pabora
«OHTOTEHES3»

MoayabHasi eTMHHIIA
1.11. T'eHeTHuka -
HAayKa 0
HACJIEICTBEHHOCTH U
H3MEHYHUBOCTH
OPraHHU3MOB.

3ansarue 45 OCHOBHEIC
FEHETUYECKHE TTOHITUS U CUMBOJIBI.
I'oMosIorHYHBIE XPOMOCOMBI,
aJUIeTIbHBIC TeHbI, AIbTCPHATHBHBIC
MPU3HAKH, JOMUHAHTHBINA U
peleCcCUBHBIN MPU3HAK,
TOMO3UT0Ta, TETEPO3UT0Ta, YACTAS
JIMHUSL, THOPUJIBI, TEHOTHII,
¢denorur. OCHOBHBIE METOIBI
TCHETUKH: TUOPHI0TOTHICCKUM,
LHUTOJIOTUYECKHI, MOJIEKYJISIPHO-
TeHETHYCCKUH.

3ansarue 46 [IpakTuueckas pabota
«CpaBHEHHE BUJIOB 10
MOP(OJIOTHYECKOMY KPUTEPHUIOY.

KOHTPOJIbHAs
paborta

Mogayas 2.

MoayabHasi eTHHHIIA
2.1. 3akoHOMepHOCTH
HACJIeACTBEHHOCTH.

3anstue 47 urudpuaHoe
CKpenuBanue. TpeTnil 3aKoH
Menpens - 3aKOH HE3aBUCUMOTO
HacJaeA0BaHUs TPU3HAKOB.
[uTosnornyeckne OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

3anstue 48 Ilpaktuueckas pabora
«M3y4eHue pe3yapTaToB
MOHOTHOPUAHOTO CKpPEIUBAHUS Y
TIpo30GUITBDY.

3anstue 49 Ipaktuyeckas padora
«3yueHune pe3ynbTaToB
JUTUOPUIHOTO CKPEIUBaHUS Y
TPO30(UITBDY.

3ansarue 50 ['eneTnueckuii
KOHTPOJIb PA3BUTUS PACTCHU,
JKUBOTHBIX U YEJIOBEKA, a TAKXKE
(hU3HOTOTHYECKUX TPOIIECCOB,
MMOBEIEHUS U KOTHUTUBHBIX
¢bynkuuid. ['enernyeckue
MeXaHH3Mbl CHMOMOTEHE3A,
MEXaHHU3MbI B3aUMOCHCTBHS
«XO35TUH - TTapa3uT» U «XO35UH -
MUKpOOHOMY. [ 'eHeTndeckue

KOHTPOJIbHAasA
paborta
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Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
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MepOonpUsITUs

Koa-Bo
JacoB

aCHeKThl KOHTPOJIS U U3MEHEHUS
HaCJIeICTBEHHOM HH(OpMaLuy B

IIOKOJICHHUAX KJIICTOK U OPraHu3MOB.

MonayabHasi eTMHUILA
2.2. 3aKOHOMEpHOCTH
U3MEHYHBOCTH.

3anstue 51 MoaudukanroHHast
M3MEHYUBOCTH. Posib cpesibl B
hopmupoBaHUHT

MOIU(DHUKAITMOHHON H3MEHUUBOCTH.

Hopwma peakiun npu3Haka.
BapuauuoHHslii psa u
BapuanuoHHas kpuas (B.
Noranncen). ColicTBa

MOIU(DUKAITIOHHON H3MEHUNBOCTH.

3ansarue 52 [IpakTuueckas pabota
«MccnenoBanne 3aKOHOMEPHOCTEN

MOAU(MUKAITMOHHOW H3MEHYHBOCTH.

[TocTpoeHnne BapuallMOHHOTO psifia
Y BApUALIMOHHON KPUBON».

3anstue 53 KomOuHaTuBHas
H3MEHYMBOCTh. Mel03 U MOI0BOM
MPOIIeCcC - OCHOBAa KOMOMHATUBHOM
M3MEHYHBOCTH. Poib
KOMOMHATHBHOW U3MEHYNBOCTH B
CO3JaHUH T€HETHYECKOTO
pa3zHooOpasus B mpejenax OqHOro
BHUJIA.

3anstue 54 Ipaktuyeckas pabora
«Myranuu y apo3oduiisl (Ha
TOTOBBIX MUKpOIIpenapaTax)».

KOHTPOJIbHAS
pabora

MonayabHasi eIMHULA
2.3. I'eneTuka
yeJ0BeKa.

3anstue 55 HacneacrBenHble
3a00J1eBaHNs YeIoBeKa. I 'eHHEIe U
XPOMOCOMHBIE OOJIE3HU YETIOBEKa.
bone3nu ¢ HacIeACTBEHHOM
MPEAPACTION0KEHHOCTHIO.
3HaueHre MEAUIMHCKON TeHETHKHI
B MIPEJOTBPALLEHUU U JICUYCHUHN
reHEeTHYECKHUX 3a001eBaHUI
yelloBeKa. MeIMKOreHETHUECKOE
KOHCYJIbTHpOBaHue. CTBOJOBBIE
kiaeTku. [IoHATHE «TeHETHYCCKOTO
rpy3a». DTUYECKHE aCTIeKThI
HCCIIeIOBaHUI B 00aCTH
peIaKTUPOBAHUS TeHOMA 1
CTBOJIOBEIX KJIETOK.

KOHTPOJIbHAS
pabora




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

3ansarue 56 [IpakTuyeckas padora
«CocraBiieHue 1 aHaJIn3
POIOCIOBHOI».

MonayabHasi eTMHUILA
2.4. Cejexknus
OPraHHU3MOB.

3angrue 57 Meroasl
CENEKIIMOHHON PaOOTHI.
HckyccTBeHHBIM 0TOOP: MacCOBBII
Y UHJUBUIyaJIbHBINA. DTarbl
KOMOMHAIIMOHHOM CeNeKIIH.
HcnbiTanue npou3BoAUTENIEH 110
MOTOMCTBY. OTOOD 1O T€HOTHUITY C
MOMOIIIBIO OLIEHKU (PEHOTHIIA
MMOTOMCTBA M OTOOP MO TeHOTHITY C
momonisio ananmm3a JIHK.

3anstue 58 Cenekius Kak HayKa.
AJITOPUTMBI pellieHHe 3a1a9 Ha
OTIpeJIeIeHUe BO3MOKHOTO
BO3HUKHOBEHUS HACJICICTBCHHBIX
MIPU3HAKOB TI0 CEJICKITHH,
COCTABJICHUE TCHOTHITHYCCKIX
CXEM CKpCIIMBaHUS

3ansarue 59 [IpakTuyeckas pabora
«M3ydyeHne coOpToB KyJIbTYpPHBIX
pacTeHui 1 MOPOJ1 TOMAITHUX
JKHBOTHBIX ).

3ansarue 60 [IpakTuueckas pabora
«M3yueHne METO10B CENEeKIUU
pacTeHum».

3ansatue 61 AIropuTMEI pereHue
3aJ1a4 Ha ONpeeiICHUe
BO3MO>KHOT'O BOZHUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB I10
CEJIeKI[UH, COCTaBJICHUE
TEHOTUITNYECKUX CXEM
CKpEIIHMBAHUS

3anstue 62 [paktuyeckas padora
«IIpuBUBKa pacTEHUN».

3ansarue 63 Dkckypcust «OCHOBHBIC
METOJIbI ¥ TJOCTH)KECHUS CEICKIINU
pacTeHuii U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIHIO,

IJIEMEHHYIO (epMmy,
COpPTOUCIIBITATEIbHBINA YYaCTOK, B

KOHTPOJIbHAS
pabora




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

TEININYHOE XO3SICTBO, B
J1a00paTOPHIO arPOYHUBEPCHUTETA
WJIM HAyYHOTO IIEHTPA)».

MonayabHasi eTMHUILA
2.5. buorexHoJgorus
U CHHTEeTHYecKas
omnoJiorusi.

3augrue 64 Co3nanue TEXHOIOT I
Y UHCTPYMCHTOB
IIeJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUS TCHOMOB C
IEJIbIO TIOJYYCHHUS OPTaHU3MOB U
WX KOMITOHEHTOB, COJIEPKaINX HE
BCTPEUAIOIIUECs B IIPUPOJIC
OMOCHHTETHYECKHUE MTYTH.

3ansarue 65 [IpakTuyeckas pabora
«M3yueHne oOBEKTOB
OMOTEXHOJIOTUNY.

3ansarue 66 [IpakTuueckas pabora
«[Tomy4yeHnne MOIOYHOKHCIBIX
MPOJIYKTOBY.

3ansTue 67 JKkcKkypeus
«bBHOTEXHOJIOTHS - BaXKHEUIIAss
MIPOU3BOIUTENIbHAS CUIIA
COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO)».

3anstre 68 Co3nanue BEKTOPHBIX
BaKIIMH C I[EJIbI0 00eCIICUCHUS
KOMOWHHPOBAHHOW 3alTUTHI OT
Bo3Oynuteneir OPBU,
YCTaHOBJICHHE MOJICKYIISIPHBIX
MEXaHU3MOB (PYHKIIHOHUPOBAHUS
PHK-conepxamux BUpYCOB,
BBI3BIBAIOIINX 0CO00 OMacHbIC
3a00JIcBaHUs YEJIOBEKA U
KUBOTHBIX.

KOHTPOJIbHAS
pabora

MonayabHasi eTMHULLA
2.6. 3apo:xxneHue u
pa3BuTHe
3BOJIIOIIHOHHBIX
npeAcTaBJIeHUul B
OomnoJiIoruHu.

3ansitie 69 J[BrmKymme CHIThI
9BOIIOLMU BUIOB 110 Y. JlapBuHy
(BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB,
HAaCJIEACTBEHHAsl N3MEHYUBOCTD,
60opnba 3a cyliecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oTboD).

KOHTpPOJIbHAA
paborta




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

Bun

KOHTPOJIbLHOI'0
MepOonpUsITUs

2

Koa-Bo
JacoB

3ansarue 70 Odopmienue
CUHTETHYECKON TEOPUHU IBOTFOITUN
(CTD). HeiitpanbHas Teopus
sBotonun. CoBpeMeHHas
SBOJIIOIIMOHHAS OHOJIOTHS.
3Ha4YeHHE PBOJIIOIIMOHHON TEOPUH B
(hopMUPOBaHUH €CTECTBEHHO-
Hay4HOU KapTHUHBI MUpa.

MonyabHasi eIMHHIA
2.7.
MuKpO3BOJTIONHA H
ee pe3yJibTaThl.

3anstue 71 Bun, ero kpurepuu u
CTpyKTypa. BunooOpazoBanue kak
PE3YNIbTaT MUKPOIBOJTFOIIHH.
M3omnsmms - Kiro4eBoit GpakTop
BunooOpasoBanus. [lytu n
CrocoObl BUIA000PA30BAHUS:
AJIONATPUIECKOE
(reorpaduueckoe),
CUMITaTPUIECKOE (IKOJIOTHUECKOE),
«MTHOBEHHOE» (TTOJIUTIIIOUTU3AIINS,
rudpuanzanys). JmuTenbHOCTh
ABOJIIOIIMOHHBIX MTPOIIECCOB.

3ansarue 72 [IpakTuueckas pabota
«BrIsBIICHNE N3MEHYHBOCTH Y
0co0eil 0HOTO BUIAY.

3anstue 73 Ilpaktuyeckas padora
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHUecKOMY KPUTEPHIO.

3anstue 74 [Ipaktuueckas pabora
«IIpucrnocobaeHnst OpraHu3MoB U
HUX OTHOCUTCJIbHAA
11eTIECO00PA3HOCTH Y.

3anarue 75 MexaHu3Mbl
(hopmMupoBaHUS OHOTOTUYECKOTO
pazHOO0Opa3us.

3ansatue 76 PoJib 9BOITIOIIMOHHOM
OuoJoruM B pa3paboTke HAyYHBIX
METOJIOB COXPaHCHUS
O6ropa3zHooOpasusl.
MUKpPO3BOTIONMS U KOIBOJIFOIUS
Mapa3uToOB U UX XO35EB.
Mexanu3msl (HOpMUPOBAHUS
YCTONYMBOCTH K aHTUOMOTHKAM U
crocoOb1 60pHOBI ¢ HEl.

KOHTPOJIbHAS

paborta




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

3ansarue 77 buoreorpaduyeckue
METObl U3yYEHHUS IBOJIFOLIUH.
CpaBuenue (opsl U GayHbl
MaTEpUKOB U OCTPOBOB.
Buoreorpapuyeckue obnactu
3eviin. BUapl-oHIeMUKu 1
PEIUKTHIL.

MonayabHasi eTMHUILA
2.8.
Makpo3Bosonus u
ee pe3yJIbTaThl.

3ansatue 78 XpoMOCOMHBIE
MYTallU{ U 3BOJIOLUS TEHOMOB.

3ansarue 79 O6mue
3aKOHOMEPHOCTH (TIpaBHIIA)
sBomtoruK. HeoOpaTumMocTsb

ABOJIIOLUU. AJTaNITUBHAS pauallis.

HepaBHOMepHOCTH TEMIIOB
9BOJIIOLUH

KOHTPOJIbHAS
pabora

MonayabHasi eIMHULA
2.9. IIpoucxoxnenue
U pa3BUTHE )KU3HHU
Ha 3em.re.

3anstue 80 BupryanbHas
[IpakTuueckas padbora
«MoJenupoBaHH€e ONbITOB
Munnepa-lOpu no nzydyenuro
abHOreHHOro CUHTE3a
OPraHUYeCKUX COCIMHEHUH B
TIEPBUYHOM aTMocdepe».

3ansarue 81 [IpakTuueckas pabora
«M3ydyeHue u onucaHue
HCKOITAaCMBbIX OCTATKOB JPEBHUX
OPTaHU3MOBY.

3anstue 82 Ilpaktuueckas pabora
«M3ydenne ocobeHHOCTEH
CTPOEHUS PACTEHUHN pa3HBIX
OT/EJIOBY.

3anstue 83 IlpakTuueckas pabora
«M3ydenne ocobeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX
AKHUBOTHBIX).

3ansgrue 84 OCHOBHBIE HTAIbI
ABOJIIOIIMH BBICIIUX PACTCHHM.

OcHoBHbIe apoMOp(d03bl pACTEHHIH.

Brixon pactenuii Ha cyury.
[losiBieHnE CIIOPOBBIX PACTEHUN U
3aBoeBaHUE UMU cylu. CeMEeHHbIE
pactenus. [IpoucxoxaeHue

KOHTPOJIbHAS
pabora




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

IIBCTKOBBIX paCTeHI/Iﬁ.

3anarue 85 OCHOBHBIE 3TaIlbI
ABOJIIOIIMH KUBOTHOTO MUDA.
OcHoBHble apoMOpG O3kl
KUBOTHBIX. BeHckas dayna.
KemOpuiickuii B3pHIB - IOSIBJICHUE
COBpEeMEHHBIX THMOB. [lepBbie
XOpAOBbIE )KUBOTHBIE. JKU3HB B
BOJI€. DBOJIOLUS TO3BOHOYHBIX.
[TpoucxoxaeHue ampuduii u
pentunuit. [Ipoucxoxnenue
MJICKOTIUTAIOIIUX U MITHUI.
[TpuHIHN KIIFOYEBOTO apoMopdo3a.
OcBoeHue 6eCr03BOHOYHBIMU U
MMO3BOHOYHBIMH KHBOTHBIMH CYIIIH.

3ansTre 86 Pa3BuTHe )KU3HH Ha
3emiie 10 3paM U MEpUOIaM: apxeH,
MPOTEPO30H, NAJIE0301, ME3030H,
KaifHo30#. OO011ast XapaKTepucTHKa
KJIUMAaTa U re0JIOTMYECKUX
npoueccos. [losiBiieHne u pacuser
XapaKTEePHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €To yCIOBUS U
BJIMSIHUE HA Ta30BbIi COCTaB
aTMOoC(epBHI.

3ansTue 87 MaccoBble BBIMUPAHUS
- 9KOJIOTHYECKHE KPU3HChI
nporioro. [IpuunHel ¥ cnencTBUs
MaCCOBBIX BBIMUPAHHM.
CoBpeMeHHBIN HKOTOTHYECKUI
KpHU3HC, €ro0 0OCOOEHHOCTH.
[Ipobnema coxpaHeHus
O6uropa3zHooOpasust Ha 3emIie.

3anstue 88 CoBpeMeHHas cucTeMa
opranu4eckoro mupa. [IpuHImns
KJ1accu(UKaLUU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIITBI OPTaHU3MOB.

MonayabHasi eIMHULLA
2.10.
IIpoucxoxnenue
yeJI0BeKa -
AHTPOIOreHe3.

3ausatue 89 CraHoBIEHHE
MPEJICTABICHUN O TPOUCXOKICHUHI
yelloBeKa. Penmnruo3nnie
Bo33peHus. CoBpeMeHHbIE HAyYHBIC
TEOPHH.

KOHTPOJIbHAS
pabota




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

3anstue 90 [{BuKymiye cuibl
(dakTOphI) aHTpOIIOTEHE3A:
OHOJIOrHYECKHUE, COIUAIbLHBIC.
CootHo1ieHre OMOJIOTHYECKUX U
COLIMAIIBHBIX (PAKTOPOB B
aHTPOIIOTEHE3E.

3ansatue 91 OCHOBHEIC CTaAuU
aHTporioreHe3a. Pannue
4eII0BEKOOOpa3HbIe 00€3bsHBI
(IPOKOHCYIBI) U pAaHHHUE MMOHTHIBI -
o0IIre MpeIKH YeT0BEeKOOOpa3HBIX
00€e3bsH U JIIONIEH.
ABCTpaJIONUTEKHU - ABYHOTHE
MPEIKH JTroaeh. YeroBeK yMebli,
MIepBbIC U3TOTOBJICHUS OPYAUIA
Tpyaa. YenoBek npsMOXOISIIUI 1
TIePBBIN BBIXO/I JIFOACH 3a IPEIeIb
Adpuku. Yenosek
reiaenb0epreKuil - o0 IpeIoK
HEaHJIePTAIbCKOTO YeJIOBEKa U
YenoBeKa pa3yMHOro. UenoBek
HEaHJIEPTAIbCKUN KaK BUJ JIFOJEN
XO0JOAHOT0 KinMaTa. UemoBek
pa3yMHBIN COBPEMEHHOTO THIIA,
JICHUCOBCKHI YeJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a Mpe/ieaMu
Adpuxku. [Taneoreneruka u
MaJIcoOreHOMHUKA.

3anstue 92 [paktuyeckas pabora
«M3yueHne 3K0N0rn4ecKux
azanTanui 4eJI0BeKa.

3anstue 93 [pakTuyeckas padora
«M3ydenne ocobeHHOCTEH
CTPOEHUS CKelleTa YelloBeKa,
CBSI3aHHBIX C IPSIMOXOKIACHUEM.

3anstue 94 Ipaktuyeckas padora
«M3ydenne ocoOeHHOCTEH
CTPOEHUS CKeJleTa YelloBeKa,
CBSI3aHHBIX C IPSIMOXOKIACHUEM.

3ausTre 95 DBoronus
COBPEMEHHOT0 YeJIOBEeKa.
EctectBennslit oTO0p B
MOMYJISIIUAX YeIOBEKA.
MyTaluroHHBIN TPOLECC U




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

nosmmMopdusm. [lomynsinoHHbIe
BOJIHBI, JIpeii) TeHOB, MUT ALV U
«3hdexT ocHOBaTEN» B
MOIYJISIUSX COBPEMEHHOTO
YeJI0BEKa.

3anstue 96 Yenoeveckne pachl.
ITonsTHe o pace. bonbiue pacsr:
€BpOTICOU THAs (€Bpa3HIiCKas),
aBCTPAJIO-HETPOHTHAS
(’xBaTOpHabHAS ), MOHTOJIOUTHAS
(azuarcko-amepukaHckas). Bpems
Y IIyTH PacCesIeHHsl YeIoBeKa 1o
1aHere. EIMHCTBO 4eN0BEYECKUX
pac. HaydHas HEeCOCTOSTENbHOCTh
pacuzMma. [Ipucrnoco6iieHHOCTD
YeIIOBEKa K Pa3HBbIM YCIOBUSIM
OKpy>Karoleu cpenbl. Binsnue
reorpaduyeckoit cpeanbl U apeida
TeHOB Ha MOP(OJIOTHIO U
(U3NOIOTHIO YEIIOBEKA.
KonTponbnas pabota
«AHTPOIIOTEHE3»

MonayabHasi eIMHULA
2.11. Dxoaorus -
HAyKa 0
B3aUMOOTHOIIEHHUAX
OPraHM3MOB U
HAJ0PraHUu3MeHHbIX
CHCTEM C
OKpY:Karo1en
cpenoi.

3augTue 97 MeToanl 3KOJIOTHH.
IloneBrie HaOMIOACHUS.
DKCIEPUMEHTHI B 3KOJIOTUH:
MPUPOHBIE U Ja0OPAaTOPHBIE.
MopenupoBaHue B SKOJOTHH.
MOHUTOPHHT OKPYXKAIOWIEH CPEABL:
JIOKQJIbHBIN, PETHOHAJIBHBIN U
rI100aIbHBIH.

3ansarue 98 [IpakTuueckas pabora
«M3ydyenue METOI0B
9KOJIOTMYECKHUX MCCIIEA0BAHNUN.

KOHTPOJIbHAS
pabora

MonayabHasi eITMHULLA
2.12. Opranusmsbl 1
cpeaa oouTaHusl.

3anstue 99 Temmneparypa kak
sKosoruueckuii pakrop. Jleiicteue
TEMIIEPATYPbI HA OPTraHU3MBI.
[TolikmiiorepmHbIE 1
TOMONOTEPMHBIE OPTAHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHbBIE
OpraHHU3MBI.

3anstue 100 [IpakTuueckas pabora
«BpigBreHNE NpUCTIOCOOIEHUH
OPTaHU3MOB K BITUSTHHIO CBETA.

KOHTPOJIbHASI
pabota




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

3ansarue 101 IIpakTuueckas padora
«BpIsBIEHUE TPUCTIOCOOICHU I
OpPraHU3MOB K BIMSIHUIO
TEMIEPATYPhI».

3ansarue 102 IIpakTuueckas pabota
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT
OOUTaHUY.

3ansarue 103 buornueckue
(dakTopbl. Bujbl OnoTHaeckux
B3aMMOJICHCTBHIA: KOHKYPEHIIHS,
XHIIHAYECTBO, CUMOHO3 U €0
¢dopmel. [TapazuTusm, Koomepanus,
MYTYyaJIn3M, KOMMEHCAITH3M
(KBapTHPAHTCTRBO,
HaxJieOHMIecTBO). Hetpoduyeckue
B3aMMO/JICHCTBUS (TOIMYECKHE,
dbopuueckue, padbpuieckue).
3HaycHUE OMOTUYECKUX
B3aUMOJIECUCTBHUHN IS
CYIIECTBOBAHUS OPT'aHU3MOB B
cpene oouranus. [IpuHnun
KOHKYPEHTHOTO MCKJTFOUCHUSI.

MonayabHasi eIMHULA
2.13. Dkoaorus
BU/IOB U MOMYJISIIUIA.

3ansgTtue 104 OcHoBHBIE
TTOKA3aTeI ! MTOMYJISIIH:
YUCIIEHHOCTD, IIJIOTHOCTD,
BO3pacCTHAs U MOJIOBasi CTPYKTYpa,
POXKIaeMOCTh, PUPOCT, TEMIT
pocTta, CMepTHOCTb, MUTpAITHSI.

3anstue 105 [IpakTuueckas pabora
«IIpucnocobnenus ceMsiH
pacTeHuil K pacceIeHUION.

3ausgrue 106 Bun kak cucrema
nonyisuuii. Apeasibl BU10B. Buib
U WX )KM3HEHHBIE CTPATETUH.
ODKOIOrHYecKre SKBUBAJICHTEHI.

KOHTPOJIbHAS
pabora

MonayabHasi eITMHULA
2.14. Dxoyorus
CcOo00IIEeCTB.
IKoJ0ru4ecKue
CHCTEMBI.

3anstie 107 AHTpONIOreHHBIE
9KOCHUCTEMBI. ATPO3KOCUCTEMA.
ArporuieHo3s. Paznuuus mexay
AQHTPOITOTEHHBIMHU U TIPUPOTHBIMH
IKOCUCTEMAMH.

KOHTPOJIbHAS
pabota




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

3anstre 108 YpOoskocucTemsl.
OCHOBHBIE KOMITOHEHTBI
ypooskocuctem. I'oponckas ¢iopa
u payHa. CuHaHTpoONU3aLUsA
ropojackoi ¢ayHnsl. buonorunueckoe
U XO35HCTBEHHOE 3HaUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3anstue 109 IIpakTuyeckas padbora
«M3ydeHue u onrcanue
ypOOIKOCUCTEMBI.

3ansarue 110 [Ipaktuyeckas pabora
«M3ydenue pazHooOpa3usi MEIKUX
MMOYBEHHBIX YWICHHUCTOHOTHX B
pa3HBIX SKOCHCTEMAX ).

3anstue 111 Dkckypeus
«DKCKYypCHsI B THITMYHBIN
ouoreoleHo3 (B 1yOpasy,
Oepe3HsK, eTbHUK, Ha
CYXOJIOJIbHBIN WJIY TOMMEHHBIN
JyT, 03€p0, O0I0TO)».

3ansarue 112 3akoHOMEpHOCTH
(bopMHUPOBaHNS OCHOBHBIX
B3aUMOJICMCTBUI OPraHU3MOB B
skocucreMax. Ilepenoc sHepruu u
BEILIECTB MEXKy CMEKHBIMH
JKOCHUCTEMaMHU. Y CTONYUBOCTh
OpPraHU3MOB, MOIYJISIUN U
JKOCHUCTEM B YCIIOBHAX
€CTECTBEHHBIX M AaHTPOIIOTEHHBIX
BO3JICHCTBHIA.

3ansarue 113 Meroponorus
MOHHUTOPHUHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX IKOCUCTEM.
KonTponbnas pabora
«Qxonorunyeckue GaKTopbl

3ansarue 114 Dkckypeus
«DKCKypCHsl B arpodKocHucTeMy (Ha
T10JI€ WM B TEIUTMYHOE
XO035HUCTBO)».

MonayJabHasi eITMHULA
2.15. buocdepa -
1J100aJIbHAA

3anarue 115 3akoHOMEpHOCTH
CYIIECTBOBaHHS OMOCQEPHI.
OcobeHHocTu 6uocheps! Kak

KOHTPOJIbHAS
pabora




n/n

Ne monyas m
MOYJIbHOM e JUHULIbI
Y4eOHOro npeamMera

Ne u Ha3BaHMe J1a00PATOPHBIX U
NPAaKTHYECKUX 3aHATHH ¢
yYKa3aHUEeM KOHTPOJIbHBIX

MeponpUusTHI

anlz

KOHTPOJIbLHOI'0
MepOonpUsITUs

Koa-Bo
JacoB

IKOCuUCTEMaA.

J100aIbHOM 9KOCUCTEMBI.
JlnHaMu4ecKoe paBHOBECHE B
ounoctepe. KpyroBopots! BemiecTs
1 OMOTCOXMMHYECKHE ITUKITBI
(yrnepona, azora). PurmMnunocts
SIBJIICHUH B Orocdepe.

3anstre 116 30HaIBHOCTD
ouocdepsl. [lorstue o Guome.
OcHOBHbIE OMOMBI CYIIIU: TYHAPA,
XBOWHBIE JIeca, CMEIIaHHbIE U
LIMPOKOJIMCTBEHHBIE JIEca, CTENH,
CaBaHHbI, MyCTHIHU, TPOITUYECKHE
neca, BeIcokoropbs. Kimmar,
pacTUTENbHBIN U KUBOTHBIA MU
OMOMOB CYIIH.

MoayabHasi eTHHHIIA
2.16. YesoBexk u
OKpY:KaKllas cpeaa.

3anstue 117 AnTponoreHHoe
BO3/EHCTBUE HA PACTUTEIIbHBIA U
XKUBOTHBIN MHp. OXxpaHa
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
OCHOBHBIE TPUHIIUIIBI OXPAHBI
npupoabl. Kpacueie kauru. Oco6o
OXpaHseMbI€ TPUPOIHBIC
teppuropuu (OOIIT).
Borannueckue cagpl u
300JI0THYECKUE TTAPKHU.

3anarue 118 OcHOBHBIE IPUHITUIIBI
YCTOWYHBOIO pa3BUTHUSA
YelI0BEYECTBA U IPUPOIBI.
PanmonansHoe
MIPUPOAONONIE30BaHNE U
COXpaHeHHe OMOJIOTHYECKOTO
paszHooOpasus 3emau. O0mime
3aKOHOMEPHOCTH TJIO0ATBHBIX
9KOJIOTHUECKUX KPHU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO
KpHU3HCa U €T0 BEPOSTHBIC
MIOCIIEICTBUSI.

3angrue 119 Passutue MeTo10B
MOHHUTOPHHTA Pa3BUTHS OMACHBIX
TEXHOTCHHBIX ITPOIIECCOB.

KOHTPOJIbHAA
pabora

UTOTO

119




3.5. CamocTosiTenbHAsA padoTa U BHINOJHEHHE HHIAMBHUAYAJIBHOIO MIPOEKTA

3.5.1. IlepeyeHb BONPOCOB /JIsi CAMOCTOSITEJILHOTO H3YUYEHHUsI M BUT0B CAMONOJATOTOBKH K

TeKylleMy KOHTPOJII0 3HAHUI

Tabmuna 6

Neri/

No monyns u
MOJYJIbHON €MHHUILIBI

[lepeuens paccMaTpUBaeMbIX BOIIPOCOB ISt
CaMOCTOSITEJIbHOTO U3yYEHHUS U BUIOB
CaMOIIOATOTOBKH K TEKYIIIEMY KOHTPOJIIO 3HAaHUM

Koa-Bo
JacoB

Moayas 1

VHJIUBUYAJIbHBIN TPOCKT

17

Moayan 2

MonaynbHasg eIuHULA
2.12. Opranusmsl u
cpena oouTaHusI.

Kuznennsle ¢opmbel  opranusmoB. [lonstue o
*KU3HeHHOU (opme. JKu3HeHHbIE (OpPMBI PaCTECHUIA:
JIEPEBbsl, KYCTapHUKH, KYCTApHUYKH, MHOIOJIETHHE
TpaBbl, OAHOJNETHUE TpaBbl. JKHU3HEHHbIE (QOPMBI
KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pPOOHOHTHI.
OcoOeHHOCTH CTpoeHus U 00pa3a KU3HHU.

Brnaxxnocts KaK AKOJIOTUYECKHI dakrop.
[TpucnocoOieHus: pacTeHUN K MOIEPKaHUI0 BOJAHOTO
6ananca. Knaccugukanus pacTeHuii Mo OTHOIIECHHUIO K
Boje. llpucmnocoOneHuss >XKUBOTHBIX K HM3MEHEHHIO
BOJIHOT'O PEKHMA.

MoaynbHas eIuHHIA
2.13. OKonorusg
BUJIOB U MOMYJISLIUH.

[TonsiTne 00  IKOJIIOTUYECKOM BH/JIA.
Mectooburanue. MHuoromepHas MOJEIb
skosorndeckor Humu J[.M. Xaruuncona. Paszmepsl
JKOJIOTMYECKOU HUIIN. [TorenmanpHas 51
peann30oBaHHas HUILU

HHIIIC

MonynbpHasg enuHUIA
2.15. buocdepa -
riobanbHas
HKOCHCTEMA.

CtpykTypa ¥ (QYHKIUS >KMBBIX CHCTEM, OIICHKAa HX
pecypcHOro noTeHIuana 1 6uocepHbIX QyHKITHIA.

CaMOIIOITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAaHUI

2

a1

IIOATOTOBKA K OK3aMCHY

10

I/IH,[[I/IBI/II[yaJ'IbHHﬁ IIPOCKT

28

BCEI'O

61

3.5.2 UnauBUAYyaTbHBIH MPOEKT

Tabmauua 7

Ne

=
S~
=

HpuMeprle TEMbI HHAUBUAYAJIBHBIX IPOCKTOB

Temsbl MPCAJIOKCHHBIC O6y‘-IaIOIJ_II/IMI/IC}I

AnanTanys OpraHu3MOB K YCIIOBHSIM OKPYXKAIOIIEH CPEbI.

Apxetickas u [Iporepo3oiickas 3pbl ¢ TOUKH 3peHHs OnoJjora.

buonornyeckue MeTOIbI 60pI>6H C BpCAUTCIAIMHA KOMHATHBIX paCTCHI/Iﬁ.

brnorexnonorus - HAACKbl 1 CBEPIICHUSA

Bbopbba co crapenuem B 21 Beke.

Bupycsl - HeksieTouHble HOPMBI )KU3HU

Bupycsl - 6en1a 21 Beka.

©IONS|O R WIN

Bausnue CTPECCOB HA 3I0POBLC YCIIOBCKA

[EN
©

BinsiHue TpaHCreHHOTro KOpMa Ha pa3BUTHE PENPOAYKTUBHON CUCTEMBI MBILIEH.

[EEN
=

Bausinue TpaHCHOpTHOﬁ 3arpsI3BHCHHOCTH BO31yXa Ha BHI/I(I)I/ITHLIC JIMIIaHHUKHT




Ne i/

IIpumepHBbIe TeMbI HHANBUAYAJbHBIX IPOEKTOB

HaIlIero Kpas.

12. Bausinue GUTOHIMIHBIX pacTeHUI Ha )KUBbIE OPraHU3MBbI.

13. I'unoTe3s! 0 NPOUCXOXKICHUH YeJIOBEKa

14, JIBYOKYIIIHME CUITBI SBOJTIOIIHI

15. JIBmokymme cuiibl 3BoJtonMK. bopb0a 3a CyIecTBOBaHHE.

16. EcTecTBeHHBIE COOOIIECTBA JKUBBIX OPraHU3MOB. BHOTeO1eHO3HI.

17. M3MeHeHune ocTpOThI ClTyXa, B 3aBUCUMOCTH OT BO3pacTa U BIUSHUS (PAKTOPOB
BHEIIHEN CPEBI.

18. N3yuenune BUI0BOTO pa3HO0Opasws MEPBOLBETOB

19. W3yuenue BIUSHUS MPOTHBOAKAPUIIUIHON 00paObOTKH Ha YUCIEHHOCTh U
MHOIroo0pa3ue Ha3eMHbIX 0€CII03BOHOYHBIX )KHUBOTHBIX.

20. BrsiBiieHUs reHeTH4eCcKu MOTU(UIIMPOBAHHBIX MHIPEAUEHTOB B JJOMAIITHETO
panyoHe MUTaHUS CTapIIEKJIACCHUKOB.

21. W3yuenue conepkaHus KAPOTUHA B KOPMaX JUIs CENTbCKOXO03SHCTBEHHBIX
KHBOTHBIX.

22. WuauBuyanbHOE pa3BUTHE OPIaHU3MOB, UJIM OHTOTE€HE3

23. VIckyccTBEeHHBIE OpraHbl - Ipo0JeMa U EPCIIEKTHUBEI.

24, Wcuesaronye BUAbI pacTeHUN

25. HcuesnyBuime BUIbI paCTEHUI.

26. MexaHu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K CHHTETUYECKUM U IPUPOIHBIM
aHTHOMOTHKAM Y 0JIoT0 CTaHIOKOKKA.

27. Mopnas oiexa 1 3JJ0pOBbE

28. Hayunsie noctmxenus B.J. Bepnaackoro

29. HayuHble u aTHueckue npobsieMbl KIOHUPOBAaHUS.

30. HekoTtopsie 0co6eHHOCTH (PU3UYECKOTO PA3BUTUA U TeMOAMHAMHUEcKas QyHKIUs
cepAla y NIKOJIHHHUKOB.

31. HoBble BaKkIMHBI - HaJISXK/Ibl U CBEPILICHUS

32. OmnpeneneHne KPUTEPUEB YCIEITHOCTH 00YYECHHUS

33. Omnpenesnenue cTeneHy Aerpajaluy NapKoBoro (YUTOLEHO03a MO COCTOSHUIO
JPEBECHBIX PACTCHUM.

34. Oren renetuky - ['perop Morann Mengens.

35. OneHka paboTOCTIOCOOHOCTH MIKOJIBHUKOB CTAPILIUX KIACCOB MO MX
WH/IMBUTyAIEHOMY CYTOYHOMY XPOHOTHITY.

36. ITuTaHue COBpEeMEHHBIX MOJIPOCTKOB.

37. [IpropuTeTH B TUTaHUN COBPEMEHHOMN MOJIOJIEHKH.

38. ITonmyyenue 6uoraza 1 OMOKOMIIOCTA B YCIOBUSAX CEIbCKONH MECTHOCTH.

39. ITpuMeHeHne TeKapCTBEHHBIX PACTEHUHN JKUTEIISIMU HAIIETO MOCEIIKA.

40. ITpuoHs! - HOBBIE BO30YIUTETHN 00JIe3HEH

41. [Ipuponno-ouyaroBast HHPEKIN reMOpparuueckas JMXopajka ¢ HOYEYHbIM
CHHJIPOMOM.

42. [TpuuKHbBI HapyIIEHUs 3pEeHUs Y 1eTel

43. [Ipo6nembl Onopa3Ho0Opa3us - COBPEMEHHbIE aCTIEKThI.

44, ITponecc aBomtoiuu 6uochepsl.

45, Pacwl, pacoBenenune u pacuzm

46. CeprioBUIHOKJIETOUHAS AaHEMHUSI

47. CwmenianHble Opaku

48. Cwmemannble Opaku. MccienoBanust y4eHbIX.

49. CoBpeMeHHbIE B3IJIs1/1bl Ha IPUPOAY CTapEHUsI.

50. CoBpeMeHHBIE TTPEJICTABJICHHS O TPOUCXOKACHUH KU3HU

51. CTBOJIOBBIE KJIETKU M BBIPAIIMBAHUE OPraHOB U TKaHEH.




Ne i/ IlpumepHbIe TeMbl HHAUBUAYAJbHBIX POEKTOB
52. Ctpecchl ¥ CTPECCOYCTONYMBOCTh OpraHM3Ma YeI0BeKa.
53. Crapenue yenoBeka. EcTh 1 penienne npoosiempl?
54. YMcTBeHHAs pabOTOCTIOCOOHOCTH M (PH3UOIOTUIECKIE aaNTaIliH
CTapIIEKIACCHUKOB K CHCTEME MPOPUIBHOTO 00YyUCHHUSI.
55. DakTOpBI, BAUSIONINE HA PA0OTOCIIOCOOHOCTh M YTOMIICHUE B Y4eOHOM mporiecce.
56. L{eHTpBI IPOUCXOXKICHUS KYIBTYPHBIX PACTCHUN M JOMAIIHUX KHBOTHBIX.
57. DBOJIIOIIMOHHBIE YUYEHUS
58. OBoutonust buocdepsl
59. DBOJIIONNS Y€JI0BEKa - BO3MOKHBIC PE3YJIbTaThI.

4. YueOHO-MeTOAuYeCKoe U MH(OPMAIIUOHHOE 0o0ecrieyeHue y4eOHOT 0 nmpeamera

1. Aradonona, 1. b. buosorusi: 6a30BbIif ypOBEHb: MPAKTHKYM : ydeOHOe mocodue / 1. b.
Aradonosa, B. . CusornazoB. — M.: [Ipocsemenue, 2024. — 112 ¢. — ISBN 978-5-
09-112641-9. — Texkcr : 25IeKTpOHHBIN // JIaHb : 37E€KTPOHHO-OMOIMOTEUHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/409214 (nata obparenus: 17.09.2025). — Pexum
JOCTYTIA: JIUIsl aBTOPHU3. TIOJIb30BaTeIICH

2. TepemoB A.B.buonorus. buonormueckue cucremMbl W mpouecchl. [locobue mmst
CaMOCTOSITEIILHOM paboThI 00yJaromuxcst B YUPEKICHUSIX CpeIHero
npodeccnoHanbsHOr0 00pa3oBaHus (yriIyOJIeHHBIH ypoBeHb); B 2X 4. / A.B. Tepemos,
P.A. IlerpocoBa. — 1-e uzn. —M.: Muemo3una, 2012. — 400 c.

5. Kputepuu OlleHKHM 3HAHMH, YMEHUI1, HABBIKOB H 3asIBJICHHbIX KOMIICTECHIM i

Bunpl Tekymiero KOHTpOJS: KOHTpOJIbHAas paboTa, MO Mepe OCBOEHUS BCEro MOAYJA
IIPOBOAUTCS TECTUPOBAHUE.
IIpoMexyTOUHBII KOHTPOJIb — 3K3aMEH BO BTOPOM CEMECTPE.

Tabmumna 8
Inan-peiiTuHr JUcUMIIMHBI «brHoorus)
MoynbHBIE €AUHULIBI Bupg xoHTpOons MakcnmanbHoe
KOJIMYECTBO 0AJIJIOB
Moayas 1
MopynbHas eqununa 1. Koutponbnass pabora «buonorus |5
buosiorus kak Hayka. Kak HayKa»

MopynbHas eqununa 2. )Kussie
CHUCTEMBI M X U3y4YEHHE.

MopynbHas eqununa 3.
Buonorus kierTku.

MonaynbHas equauna 4. Kontponbnast pabora «Xumuueckas | 5
XuMHUecKasi OpraHu3aius OpraHu3alus KIETKU»

KJICTKH.

MonynbHas eauHuna S. KonrponsHas pabota «Ctpoenue | 5
CrtpoeHrie U GYHKIIUHU KICTKH. KIICTKH

Monynbnas eaununa 6. Oomen | Kontponbhas pabota | 5
BEIIIECTB M MTPEBpaIleHUE «MeTabonu3zm»

HHEPIUU B KIIETKE.

MonynbHas equHuLa 7. Kontponbnast pabora «Marpuunsle | 5

HacneacrBennas I/IH(I)OpMaI_II/I}I n MMpoHecCChb»




pcajim3anuia €€ B KIICTKEC.

MopynbHas equHuna 8. KonTponbraast pabora «KusHeHHsbl | 5
JKu3HeHHBIH UK KIETKH. LIMKJI KIETKH)

MonynbHas equauna 9. Konrponsnas padora «Tkanu u 5)
Crpoenue u GyHKIHH opranbl. CHCTEMBI OPTaHOBY
OpraHU3MOB.

MonaynbHas enuauna 10. KoHntposbHas padota 5
Pa3zmHoxeHue u pazBuTue «Pa3MHOX€eHHE OPraHU3MOB.
OpPraHU3MOB. OnToreHesy»

MonynbHas equauna 11. KonrponbsHas pabora «OcHOBHBIE | 5
['eneTuka - Hayka o MOHSTHS T€HETUKM
HACJICACTBCHHOCTH U
W3MEHYMBOCTH OPTaHH3MOB.

TectupoBanue 1o Mmoayio 1 95
Hroro 3a moayJs 1 100
Mogayas 2.

MonynbHas equauna 12. Kontponbnast pabora «Pemenue | 5
3aKOHOMEPHOCTH 3a1a4 Ha 3aKOHOMEPHOCTH
HACJICACTBECHHOCTH. HACJICAOBAHUS

MopynbHas eqununa 13. KonTponbhas pabora | 5
3aKOHOMEPHOCTH U3MEHUYMBOCTH | «/I3MEHUYMBOCTH MPU3HAKOBY

MopynbHas eqununa 14.

I'eneTnka yemoBeKa.

MonynbHas equnauna 15. Kontponbnast pabora «Cenexums. | 5
Cenekiusi OpraHu3MoB. buorexHoIorum»

MopynbHas eqununa 16.
buoTexHOJIOrHS ¥ CHHTETHYECKAS
Oouonorus.

MonynbHas equanna 17. KonrtponsHas padora «9Bomouus» | 5
3apokJeHNe U pa3BUTHE
ABOJIIOLIMOHHBIX MPEACTABICHUI B
OMOJIOTUH.

MopynbHas eqununa 18.

MukposBoitonus u ee
pEe3yNbTaTHI.

MopynbHas eqununa 19.
MakposBosronus u ee
pe3yIabTaThI.

MopynbHas eqununa 20. Kontponbnass pabora «Pa3Butme |5
[IpoucxoxaeHne u pa3BUTHE JKM3HHU Ha 3emiie»

JKM3HHU Ha 3eMiIe.

MonaynbHas enuanna 21. KonTponbhas paborta | 5
[IpoucxoxaeHune yeaoBeka - «AHTpOIIOTEHE3»

AHTPOTIOTEHE3.
MonynbHas equauna 22. Konrponsnast pabora «Dkonorus. | 5

DKOJIOTHs - HayKa O

B3aUMOOTHOIICHUAX OPraHU3MOB
U HAZOPraHU3MEHHBIX CUCTEM C

OKPYKarOIIEH Cpeion.

MonaynbHas enuauna 23.

Opl" AHU3MBI U CpClia oOHWTaHUs.

MopynbHas eqununa 24.

DKoJyorudyeckue paxkTopbh»




DKOJIOTHS BUJIOB U MOITYJISILIHIA.

MopynbHas eqununa 23.
DKOI0rus COOOIIECTB.
DKOJIOTHYECKUE CUCTEMEL.

MoaynbHas enuauna 26. KonTponbnas pabota «buocepa» 5
Buocdepa - rmobanpHas
JKOCHUCTEMA.

MonynbHas equauna 27.
YestoBeK 1 OKpYKaroIas cpesa.

CPC 20
TectupoBanue no Moaymro 1 40
Hroro 3a KM 2 100
NuauBuayaJabHblid MPOEKT 100

JlononHuTeNbHBIE Oalibl: MCCIEOBaTeIbCKas padoTa ¢ MOCISAYIOIIMM HAMHUCaHHEM
CTaThbU ¥ BBICTYIUICHHEM Ha CTyJIeHUeCKO KoHpepeHmHn - 20-25 6amos,;

Bce Buapl y4eOHbIX pabOT JOMKHBI OBITH  BBINOJHEHBI B  YCTaHOBIICHHBIE,
IPeIyCMOTPEHHBIE TPapUKOM ydeOHOTO Mporecca.

[Ipy m3ydyeHUH MOAYIBHOW €IWHUIBI AUCUUIUIMHBI MIPOBOIUTCS PYOEKHBIM KOHTPOJb
3HAHMHA C TICNIBI0 TIPOBEPKH W KOPPEKIMH XOJia OCBOCHHS TCOPCTHUYSCKOTO MaTepuaia |
MPAKTUYECKUX YMEHUW U HaBBIKOB. PyOexHBIH KOHTPOJIb 3HAHWM MPOBOAUTCS MO TrpaduKy B
4achl IPAKTHYECKUX3AHATUN TI0 OCHOBHOMY PACITHCAHUIO

Tema cunTaercs cJaHHOW, IPU YCIIOBUU MOTYy4YEHUs CTyJeHTOM He MeHee 60% 0aioB ot
MaKCHUMaJIbHO BO3MOXHOT'O KOJIMYECTBA, KOTOPOE OH MOT OBI MOIYYUTh 32 STOT MOIYIb.

B koHI1Ie ceMecTpa Ha OCHOBaHUU MO3TAMTHOTO KOHTPOJISt 00yUeHUsI CyMMHPYIOTCS Oaslibl
TEKYIIET0 PEeUTHHTA, MOACUYUTHIBAIOTCS JOMOJHUTEIbHBIC OBl M MPUHUMACTCS PEIICHHE O
JIOTTYCKE CTYJEHTa K BBIXOJJTHOMY KOHTPOJIIO MU OCBOOOXKIEHHUIO OT €T0 CIauu.

CryneHT 00s3aH OTYMUTATHCS 1O BCEM MOJYJISAM JUCIHMIUIMHBI U C YIETOM BBIXOJHOTO
KOHTpossi HabpaTh He MeHee 60 OammoB mo aucuumiauHe. CTyaeHTy, He HaOpaBiIeMy
MUHHUMAaJIbHOE KOJIM4YecTBO OaiutoB (MeHee 60), naercs 14 kaJleHIapHBIX THEW MOCIe OKOHYaHUS
KaJICeHAapHOTO MOAYJIS 7S 1000pa He0OX0IMMOTO KOTMYeCcTBa OalljIoB.

I'paganuu oueHku:

60-108 Ganma 1151 OLEHKH «YJOBIETBOPUTEIHHOY

73-86 Garuta ay1st OLEHKH «XOPOIIIOY

87-100 GaymIoB 11 OLEHKH «OTINYHO.

Ecnu no pesynbraTtam Tekyllero pedTuHra cTyAeHT HaOpas B cymme MeHee 60% OanioB
OT MaKCHUMaJIbHOTO PEeHTHHTA JUCIHUIUIMHBI, TO 10 BBIXOJHOTO KOHTPOJIS OH HE JOMYCKaeTCs U
CUHMTACTCS 3JI0JDKHUKOM I10 3TOW auciuiuimee. s ycTpaHEHHs 3aJ0JDKCHHOCTH CTYICHT
MOJTy4aeT MHAWBUyabHOE 3a/1aHue Il CAMOCTOSITENIbHOM paboTHI.

Ecmm ke cymma GaimnmoB coctaBisier 60 u 6osee, TO MO YCMOTPEHHIO MPENoaaBaTelIs
CTYJIEHTY MOXET OBITh MPOCTABJICH 3a4eT 0e3 coadyd BBIXOJHOTO KOHTpons. Ecnu cTyneHt He
HaOpanm Ha TMPOTSHKEHWH ceMecTpa HEeoOXOJWMOE KOJIMYECTBO OaioB, OH CHIAeT 3adeT II0
pacIHCaHUIO CECCUHU.

6. MaTepuanbHO-TeXHUYeCKoOe o0ecrieueHUe y4eOHOro npeamera

CrnenuanusupoBaHHas yueOHas nabopartopust (1-11a,1-11a,1-27, 1-30 B kopmyce
WITbuBM).
O6opynoBaHue yueOHOT0O KabUHeTa:

MOCAJI0YHBIE MECTA MO KOJIMYECTBY 00YJaOIIIXCS;

pabouee MeCTO IpenoaBaTe’s;




HATypaJlbHBIC OGT’CKTBI ()KI/IBI:IC PaCTCHUA U ) KUBOTHLBIC, KOJUICKIIWH, BJIAJKHBIC U
OCTEOJIOTUYECKHE TperapaThl, TepOapuu U 1p.);

MHUKPOCKOIIBL, JIYIIbI

npuOOPBkI, MOCY/Ia, MPUHAIUICIKHOCTH IS TPOBEACHUS JIEMOHCTPAIIUI U 1a00paTOPHBIX
pabor;

MYJISDKH, MOJICITH, PEeIbeHBIC TaOIUIIBL;

nocoOust Ha MeYaTHOW OCHOBE (Ta0JINIIBI, KApThl, y4eOHUKH, TUAAKTUICCKUNA MaTepHal 1
T.1.);

9KpaHHO-3BYKOBBIE cpencTBa o0yuenus (33CO): Bugeohunsmsri,

300MY3€H ¢ KOJUICKIIMEH Yydell IPeCTaBUTENCH BCEX KIIACCOB MTO3BOHOYHBIX, YEPETIOB,
CTallOHAP CO CEJIBbCKOXO3SIICTBEHHBIMU U JJa0OPATOPHBIMU KUBOTHBIMHU.

7. MeroauvecKkue yKa3zaHus il 00y4al0IUXCH 10 OCBOEHUI0 Y4eOHOI0 npeaMera

7.1. Metoanueckue yKa3aHusi 10 y4eOHOMY IpeaMeTy s 00y4aromuxcst

Jis  ycmemrHoro  OCBOGHHUSI  JUCHUIUIMHBI  «BHOJIOTHS»  KIIFOUEBBIM  SIBIISICTCS
CHCTEMAaTHUYECKOE 3aHATHE U U3YUYCHHE TEOPETUIECKOrO MaTepurala.

B momomis s ri1y0OKOTO MOHMMAHHS H3Yy4aeMbIX OOBEKTOB HMMEIOTCS HATJISIHBIC
MaTepualibl, NP PACCMOTPEHHUU KOTOPBIX MOXKHO HM3y4aTh JKUBbIE 00BEKTHL. Kpome 3Toro
MOTYT OBITh OHOJIOTMYECKHE TIpernapaTbl, IeUaTHbIE MaTephaibl, (OTOCHUMKH, PHUCYHKH,
NPE/ICTABJICHHBIC HA MYJIBTUMEIUIHOM O0OpyIOBaHUHM W T.m. it TOro, YTOOBI CTYICHTBHI
0oyiee yYCIENIHO YyCBAaWBaJIM Marepuai, Juisi (OPMHPOBAHUsS OWOJOTHMUYECKHUX YMEHUH U
HABBIKOB, 00sI3aTEIILHO TpeOyeTCsl MpaBMiIbHOES 0OpMIICHHE Tab0paTOpHBIX paboT. B manHoi
JTUCIUIUIMHE ~ CTYICHTIOJDKCH 00patuTh 0co00e€ BHUMAaHHME HAa HM3YYCHHUE CHUCTEMBI
OMOJOrMYECKHUX HaYK.

7.2. Meroauyeckue yKa3aHusl 10 y4eOHOMY mHpeaMeTy IS MHBAJIUAOB M JIMI €
OrpPaHNYEeHHBIMHM BO3MOKHOCTSIMH 310POBbS

B 1nensx ocBoeHus yqe6H0171 nporpamMmmbl  JUCHUIUIMHBI HWHBAJIWJAAMH W JIMOAMHU C
OrpaHUYC€HHBIMH BO3MOKHOCTSAMU 3J0POBbA o0OecrieunBacTCs:

1. JUs MTHBAJTUIO0B M JIMIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBBS 110 3PEHUIO:

1.1. pa3MelnieHre B JOCTYIHBIX JJs OOYy4YaloIIMXCsi MECTaX U B aJalTHPOBAHHOMN
¢dopme cripaBouHOM HHGOPMALIUU O PACIUCAHUY YUEOHBIX 3aHATHIH;

1.2 MPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOIIETO OOydYaromeMycsi HEO0XOIUMYIO
MIOMOWIb;

1.3. BBIMNYCK aJbTEPHATUBHBIX (JOPMATOB METOAMUYECKUX MAaTepHaIoB (KPYIHBIN
mpUPT WK ayauopaitiiel);

2. J171s1 MHBATTUIOB U JIUILL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbS ITOCIYXY:

2.1. Ha/IJIeKAIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHE HH(POPMALINY;

3. Jl71s MHBaIMIOB M JIUI C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 37I0POBbSI, UMEIOIIUX
HapyILIEHHUs OTIOPHO-/IBUTATEJILHOTO anmnapaTta:

3.1. BO3MOXXHOCTh ~ O€CHpEensSTCTBEHHOro0 JOCTyna oOy4arommxcs B  ydeOHbIE

MOMEIIEHUS], TyaJleTHble KOMHAThl M JPyrue MOMENIECHUs] WHCTUTYTa, a TaKkKe MpeObIBaHHE B
YKa3aHHBIX ITIOMCHICHUAX.

Ob6pa3zoBaHue 00y4arOMIMXCS C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBBSI MOXET OBITh
OpTraHu30BaHO KaK COBMECTHO C APYIrUMHU O6yanOHH/IMI/IC$[, TaK U B OTACIIBHBIX I'PyHIiax HUJIA B
OTJENBHBIX OPraHU3aALUsAX.

[lepeueHp yueOHO-METOUUECKOTO 00ECTIEYEHHS] CAMOCTOATEIbHOW paboThl 00y4arOIINXCS
10 JUCLUIUINHE.



Y4eOHO-MEeTOINYEeCKHE MaTepuallbl ISl CaMOCTOSTENIbHOW paboThl O0yYaromuxcs u3
YHUCIa WHBAIWAOB W JIMI C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3J0POBBSI IPEIOCTABISIOTCS
BOJIHOM 13 ()OpM, aJanTUPOBAHHBIX K OTPAHUYEHUSM HX 370POBbsl M BOCHPUSATHS HH(OPMAITHH.

Kareropuu ctynenTon Dopmbl
C napylieHue ciyxa ® B ricyaTHO (hopme;
¢ B (hopMe 2IEKTPOHHOTO JIOKYMEHTA;
C HapylIeHreM 3peHus e B eyaTHOU (hopMe yBEIMYEHHBIX MIPUPTOM;

B (popMe 3JIEKTPOHHOTO JOKYMEHTA;
B opme aynuodaiina,

C HapylieHHeM OMOPHO-BUTATEIHLHOTO
arrapara

B [IEYAaTHOH (opme;
B (hopMe IIIEKTPOHHOTO JJOKYMEHTA;
B (hopme aynuodaiina.

B ocBoeHun AMCUMIUIMHBI MHBAIUAAMH U JIMIIAMH C OTPAHUYCHHBIMU BO3MOXHOCTSIMU
3I0pOBBsl OOJBIIIOE 3HAYCHHE MMEET MHIANBUAYanbHas padota. [log maauBuayansHoil paboToit
nojapasymeBaeTcsi 1se (OpMbI B3aMMOJICHCTBHS C MpenojaBaTeiIeM: UHAUBUAYyalbHas yuyeOHas
pabota (KOHCyNIbTaluMu), T.e. JOMOJHUTENBHOE pa3bsICHEHHE Yy4yeOHOro wmarepuaia u
yriyOJIeHHOE M3Y4YCHHE MaTeprajia ¢ TeMH 00y4YaroIUMHKCs, KOTOPBIE B ’TOM 3aWHTEPECOBAHBI,
U MHJIUBUIyajbHas BocmuTaTenbHas pabora. HouBHIyanbHbIE KOHCYNIBTALUU MO TPEAMETY
SBIITIOTCS.  BOXHBIM  (DAKTOPOM,  CITOCOOCTBYIOIIMM  WHIUBUAyalIH3aluu  OOydeHUsS U
YCTaHOBJICHHIO BOCIUTATEIILHOTO KOHTAaKTa MeEXAYy TMpernojaaBareineM U o0ydaromuMmcs
WHBAJIMAIOM WJIA 00YYaIOIMMCS ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI.




Ipuioxkenne 1

Cunxponu3zaius oopazoBarenbHbiX pe3ynbratoB @PT'OC COO u @I'OC CIIO

Konx n mammenoBanne OK, ITK
coriacuo ®I'OC
CIIO

KOI[ 1 HAMMCHOBAHUC

JTUYHOCTHBIX PE3YJIbTATOB
(JIP) cormacao ®I'OC COO

Kox n HaumeHnoBaHue
MetanpeameTHsix (MP)
pe3yiIbTaToB
corstacHo PI'OC COO

OK 01 Bei6upats crmocoosl
pelieHus 3a1aq
npodeCcCuOHATHLHON
JESITEIIBHOCTH
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM;

JIP. 4 DcreTndeckoro
BOCIIUTAHUSI,
JIP. 6 Tpyn1oBOTrO BOCIIUTAHUS

MP. 1 OBnanenue
YVHHUBEPCATHHBIMU YISOHBIMU
MO3HAaBATEJIbHBIMU
JICUCTBUSIMU,

MP. 3 OBnanenue
VHHUBEPCATHHBIMU
PETYISATUBHBIMU JIEHCTBUSIMU

OK 03 ITnanupoBarts u
peaan30BhIBaTh COOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BHUTHE,
MpeIPUHUMATETbCKYIO
JESITENIbHOCTD B
npodeccuoHanbHOM chepe,
MCIIOJIb30BaTh 3HAHUS 110
IPaBOBOW M (PMHAHCOBOIA
IPaMOTHOCTH B PA3JIUYHBIX
KU3HEHHBIX CHUTYallUsX;

JIP. 1 I'paxxtaHCKOTO
BOCIIUTAHMSI,

JIP. 2 IlaTrpuoTnueckoro
BOCIIUTAHMSI,

JIP. 3 /IyxoBHO-
HPaBCTBEHHOI'O BOCIIUTAaHMS,
JIP. 5 ®usnyeckoro
BOCIIUTAHUSI,

MP. 1 OBnaneuue
YHHUBEpPCaIbHBIMU Y4€OHBIMU
[MO3HABATEIbHBIMHU
IEUCTBUSIMH

OK 04 D¢ dextuBHO
B3aMMO/IEIICTBOBATH U
paboTath B KOJUIEKTHUBE U
KOMaHJIe;

JIP. 1 I'paxxianckoro
BOCIIUTAHUS,

JIP. 3 JlyxoBHO-
HPaBCTBEHHOT'0 BOCIIUTAHUS,
JIP. 5 ®usnyeckoro
BOCIUTAHUS;

JIP. 6 Tpy1oBOTO BOCIUTAHUSA

MP. 1 OBnaneuue
YHHUBEpPCaIbHBIMU Y4€OHBIMU
MMO3HAaBaTEILHLIMHA
JEUCTBUSIMH,

MP. 2 OBnanenue
YHUBEpCaIbHBIMHU
KOMMYHUKATUBHBIMU
JeUCTBUSIMH

OK 07 CopeticTBOBaThH
COXPAHEHHUIO OKPYKaroLIen
Cpelbl, pecypcocOepekeHuto,
MPUMEHSTh 3HAHUS 00
W3MEHCHHMH KINMAaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEWCTBOBATH B YPE3BbIUYANHBIX
CUTYAITUIX

JIP. 4 DcreTnueckoro
BOCITUTAHHSL;

JIP. 7 DKxonorudyeckoro
BOCITUTaHUS

JIP. 8 LleHHOCTH HAY4YHOT'O
IMO3HAHUS

MP. 1 OBnagenue
YHUBEPCATHHBIMH YIECOHBIMH
MMO3HABATEIbHBIMHU
JICHCTBUSAMU,

MP. 3 OBnanenue
YHUBEpCATbHBIMHU
PETYIATUBHBIMU JICUCTBUSIMU;

1K 1.1. Pa3zpaGatbiBaTh
TUTAaHBI-TPAQUKHU U 33JaHUS
JUISL BBITTOJTHEHUS
TEXHOJIOTUYECKUX OTIepaIiii
0 COJICPKAHUIO U
pa3BECHUIO
CeNIbCKOXO035HCTBEHHBIX
KUBOTHBIX, 3aTOTOBKE,
XPaHEHMIO U UCTIOJIb30BAaHUIO
KOPMOB, ITOJTy4YEHHIO,

JIP. 6 Tpynosoro
BOCITUTAHMS;

JIP. 7 DKOAOTUYECKOTO
BOCITUTAHMS;

JIP. 8 LlenHOCTH Hay4HOTO
TTO3HAHUS

MP. 1 OBnanenue
YVHHUBEpPCATbHBIMU YU€OHBIMU
MMO3HABATEIbHBIMHU
JEHCTBUSIMU;

MP. 3 OBnagenue
YHUBEpCAIbHBIMU
PETYJISTUBHBIMU JICHCTBUSMH;




MePBUYHOM mepepadoTKe 1
XPaHEHUIO IPOAYKIUH
YKUBOTHOBOJICTBA, B TOM
qrCclie, C IPUMEHCHHEM
U(PPOBBIX TEXHOJIOTUH

IIK 1.3. OnenuBath
(U3HOIOTHYECKOE COCTOSTHIE
CEIBbCKOXO03SMCTBCHHBIX
JKMBOTHBIX M COOTBETCTBUS
MUKPOKJIMMATA
JKMBOTHOBOJUECKUX
MOMEIIEHUH JJIs1 pa3InIHBIX
MOJIOBO3PACTHBIX TPYIIIT
CEIBbCKOXO03SMCTBCHHBIX
JKMBOTHBIX, [IOKa3aTeIN
KadyecTBa U 0€30I1aCHOCTH
KOPMOB, KJIaCCOB
(MOIKIIaCCOB, KATETOPUIA)
MPOJYKIINH )KUBOTHOBOJICTBA
TEXHOJOTHYECKUM
TpeOOBaHUSAM, B TOM YHCIIE C
HCIIOJIb30BaHHEM
aBTOMAaTHU3UPOBAHHBIX CUCTEM
KOHTPOJIS

JIP. 6 TpynoBoro
BOCIIUTAHMS;

JIP. 7 DK0OnOrn4ecKoro
BOCITUTAHMS;

JIP. 8 LlenHOCTH Hay4HOTO
MTO3HAHUS

MP. 1 OBnanenue
YHUBEPCAITbHBIMH YICOHBIMH
MMO3HABaTEIbLHBIMHA
JIEHCTBUSAMU,

MP. 3 OBnaacuue
YHHUBEpPCaIbHBIMU
PETYJIATUBHBIMU JICHCTBUSMH;







