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IMOACHUTEJIBHASA 3AIIMCKA
[Mporpamma no yyebHomMy npeamety "buonorns” (ganee - 61M00rusa) Ha ypoBHe CpeaHero
obuiero obpaszoBaHuMs paspaboTaHa Ha ocHoBe PefepanbHOro 3akoHa 0T 29.12.2012 Ne 273-d3
«O6 o6pasoBaHuUM B Poccuitickonn Pepepaumm», ®roC COO, KoHuenumu npenogaBaHns
yyebHOro npegmeta «bnonorua» M OCHOBHbLIX MOMIOXEHWI (heflepasibHOM paboyert Nporpammbl
BOCNUTaHWA.
PaGouasi nporpaMmma pa3padoTana B COOTBETCTBHH C:

1. defepanbHbIM 3aKOHOM «O6 06pazoBaHMKn B Poccuiickoin depepaummy» ot 29.12.2012 No
273-93
2. ®epnepasibHbI 3aK0H 0T 19.12.2023 No 618-P3 «O BHeCEHUW n3MeHeHWIA B PeaepaibHbIi

3aKOH «O6 obpa3oBaHMM B Poccuinickor degepauum»»
3. lMpukas MwuHo6Haykn Poccum ot 17.05.2012 Ne4l3 «O6 yTBep)aeHuu efepasibHOro
rocyfapCTBeHHOro 06pas3oBaTe/ibHOro CTaH4apTa CpeAHero o6LLero 06pasoBaHmNs»

4. Tpukaz MuHucTepcTBa npoceelleHns Poccuiickoin ®depepaumm Ne 732 ot 12.08.2022 «O
BHECEHUWN NU3MEHEHWIA B (hefiepasibHbI FOCYAapCTBEHHBIN 06pa3oBaTe/bHbIN CTaHAAPT CPeAHEro
o6Llero 06pa3oBaHUs, YTBEPXKIAEHHbIN MpUKa3oM MUHUCTEPCTBA 06pa3oBaHUA W HayKu
Poccuiickoin deaepaunm ot 17.05.2012r. Ne413»

5. Mpukas MuHucTepcTBa npoceeLleHns Poccuiickoin degepaummn Ne 1028 ot 27.12.2023 «O
BHECEHMM U3MEHEHWIA B HEKOTOPbIE NpuKasbl MUHMUCTePCTBa 06pa30BaHNs U HayKn POCCUIACKON
depepaumm 1 MuHKUCTepcTBa  MpocBelleHNs  Poccuiickoli  defepaumn,  Kacarolmecs
(hefiepasibHbIX rocyAapCTBEHHbIX 06pa30BaTe/IbHbIX CTaHAaPTOB OCHOBHOIO 06LLEro 06pa3oBaHus
N cpeiHero obuiero obpasosaHus» (3apermctpupoaH 02.02.2024 Ne 77121)

6. MNpnkas MuHucTepcTBa npocselleHns Poccuitickon ®efepaumm ot 18.05.2023 Ne371 «O6
yTBEPXKAEHUN (hefiepanbHOV 06pa3oBaTe/IbHOM NPOrpaMmbl CPpeHero 06LLEro 06pa3oBaHMs»

7. Tpukaz MuHucTepcTBa npocseweHns Poccuiickoin ®epepauun ot 19.03.2024 Nel71 «O
BHECEHUN W3MEHEHWII B HEKOTOpble MnpuKasbl MWHUCTEPCTBA MNPOCBELEHNS POCCUINCKON
depepaunn, Kacarowmecs ¢eaepasibHbIX 06pa3oBaTe/ibHbIX MPOrpaMmm HavasibHOro 06Lero
06pa3oBaHus, OCHOBHOI0 06Llero o6pasoBaHns U CpefHero o6LLero o6pasoBaHms»

8. Mpukaz MuHuMcTepcTBa npoceelleHns Poccuiickoin depepaunm ot 01.02.2024 Ne62 «O
BHECEHUM W3MEHEHWA B HEKOTOpble MNpuKasbl MWHMUCTEPCTBA MNPOCBELLEHUS PoCCUiACKOiA
depfepaumn, Kacarowmecs (egepasbHbIX 06pa3oBaTesibHbIX MPOrpaMm OCHOBHOTO O6LLEro
06pasoBaHuns 1 CpefHEero o6Lero 06pasoBaHmA»

9. OcHoBHaa 06pa3soBaTenbHas nporpaMmMa CpefHero o6uiero 06pasoBaHWsA, YTBEPXKAEHHOM
npuka3om Ne353 ot 31.08.2023r.

10. JToKa/lbHOro HOPMaTMBHOIO akTa «IMofoXeHe 0 paboyein Nporpamme y4ebHbIX NPeAMETOB,

yUYeOHbIX KypcoB, Yy4ebHbIX moaynel neparora, peanunsyrowero ®roc HOO, ¢roc 000,
droc COO, ®0I1 HOO, ®OI1 OO0, POl COO», yTBEepXaeHHOro npnkasom Ne346-O ot
31.08.2023r.

Y4ebHbIin npegMeT «bruonorunsa» yrny6néHHoro ypoBHs nsyyeHns (10-11 knaccbl) SBNseTcs
O4HUM M3 KOMMOHEHTOB NPeAMETHOW 06/1acTh «ECTeCTBEHHO-Hay4YHble npeaMeTbl». CorfacHo
nonoxeHnmam ®roC COO npodusibHble yyYebHble NMpeaMeTbl, U3ydaeMble Ha Yriy6néHHOM
YPOBHE, ABNAKOTCA Crnocobom AudhepeHUMaumm o6y4vyeHMs Ha YPOBHE CpeaHero O0O6LLEero



06pa3oBaHMs 1 Npu3BaHbl 06ecneYnTb NPEEeMCTBEHHOCTb MEXAY OCHOBHbIM OOLUUM, CpefHUM
06LLUMM, cpeaHM MPOEeCCUOHaIbHbIM U BbICLLUMM 06pa3oBaHMeEM. B TO XKe BpeMs KaXKabli 13
3TUX YYebHbIX MpPeaMETOB [O/MKEH OblTb OPWMEHTUPOBAH Ha MPUOPUTETHOE peLleHue
06pasoBaTesibHbIX, BOCNUTATE/IbHbLIX W Pa3BMBAaOLMX 334ay, CBA3AHHbLIX C MpodopueHTaumen
obyyvaroLmMxca M CTUMYINMPOBAHWEM MHTepeca K KOHKPETHOW 06/1aCTV Hay4yHOro 3HaHus,
CBSI3aHHOI 0 C 61onoruei, MeanLUMHOM, 3KONOr e, NCUXONOMMER, CNOPTOM WY BOEHHBIM [ENOM.

[Mporpamma no y4ye6bHoMy npeameTy “buonorna” faéTt npefcTaB/ieHVe 0 Uenu 1 3adadax
N3ydeHns y4ebHOro npeameta «bmonorus» Ha yrny6néHHOM ypoBHe, onpefenset obsa3aresibHoe
(MHBapraHTHOE) MNpeAMEeTHOe COAepXXaHue, ero CTPYKTYpupoBaHWe MO pasgenam u Temam,
pacnpejesnieHve rno Kiaccam, peKoOMeHAyeT noc/iefoBaTe/lbHOCTb U3YUHeHNs y4ebHOro maTepuana
C YYETOM MeXNpeAMETHbIX W BHYTPUMPeAMETHbIX CBA3eW, JIOTMKW Yy4yeOGHOro npotiecca,
BO3PAaCTHbIX 0CO6EHHOCTeN 0byuvatoLmxca. B nporpamme rno 6monorum peannsoBaH NPUHLUMN
MPEeMCTBEHHOCTU C W3y4YeHWeM OMONOrMM Ha YPOBHE OCHOBHOIO 006Llero o6pasoBaHus,
Gnarofaps Yemy NpPOCMaTPUBAETCA HaMPaB/IEHHOCTb Ha NOC/eAytoLee pa3BuTe GOIOrMYECKNX
3HaHWIA, OPUEHTUPOBaHHLIX Ha (OPMMPOBaHME €eCTeCTBEHHO-HAYYHOro MUPOBO33PEHNS,
3KO/IOrMYECKOro MbILWIEHNSA, NPeACTaB/ieHNA O 3[40POBOM 06pa3e XXWM3HW, Ha BOCMMTaHMWe
6epeXXHOro OTHOLLEHMS K OKpYXKatoLeil NpupoAHOW cpege. B nporpamme no 6uonornm Takxe
nokasaHbl BO3MOXXHOCTK y4ebHOro npegmeta «buonorus» B peanusaunm tpebosaHmin ®IroOC
COO K nnaHmpyembIM IMYHOCTHLIM, MeTanpeAMeTHbIM 1 NPeAMETHbIM pe3y/ibTaTam 00y4eHUs 1
B (hOPMMPOBAHMNM OCHOBHbIX BWUAOB Y4eOHO-MO3HaBaTE/IbHOW [eATeNbHOCTM 00YyYatoLwmxest no
OCBOEHMIO COfepXXaHuUA OGMONOrMyecKkoro 006pa3oBaHMA Ha YPOBHe CpedHEro oobuero
o0bpa3oBaHus.

Y4ebHbIin npeameT «bronorus» Ha ypoBHe cpefHero obuiero obpasoBaHUA 3aBepLuUaeT
bronornyeckoe obpasoBaHve B LUKO/E M OPUEHTUPOBAH Ha pacLUMpeHne 1 yrny6neHne 3HaHui
06YyyatoLLMXCA 0 XXMBOW NPUPOAE, 0OCHOBAX MOIEKY/IAPHOW U KNETOYHOM 61onorumn, amepuonornm
N BMONOrMM pPasBUTUA, TEHETUKWU, Cenekuun, OMOTEXHOOTUK, 3BOIOLUMOHHOIO YYeHUs W
3KOJIOrUN.

3yueHne yuebHOro npeameta «bronorus» Ha yrny6/1eHHOM YPOBHE OPUEHTMPOBAHO Ha
MOArOTOBKY 06yYatoLLMXCA K MOCNeAYOLWEMY MOTyHeHNIO 610I0rMyYecKoro 06pasoBaHus B By3ax
N OopraHm3aumax cpefHero npodeccroHanbHOro o6bpasoBaHuA. OCHOBY €ro CofepXkaHus
COCTaB/IsieT cMUCTeMa OMOMOTMYECKUX 3HAHWIA, MONYYEHHbIX MPU U3YUYEHUN OBYy4atoLMMmMCA
COOTBETCTBYIOLMX CUCTEMATUYECKMX pa3fenoB 6GMONOrMM Ha YpPOBHE OCHOBHOMO O06LLEro
o6pasoBaHus, B 10-11 knaccax 3TW 3HaHUA NOMy4YaloT passuTue. Tak, paclUnpeHbl U Yriy6eHbl
OM0/IOTNYECKME 3HAHUA O PACTEHUSX, XXMBOTHBIX, Fpubax, 6akTepusax, opraHu3Me 4esioBeka,
06LKMX 3aKOHOMEPHOCTSAX >KU3HW, [OMOSIHUTENIbHO BK/IKOYeHbl OMOIOTMYecKe CBeAeHMS
NPUKNaAHOro M MOMCKOBOIrO XapakTepa, KOTOpble MOXHO MCNO/b30BaTb KaK OPUEHTMPbI AN
nocneayroLlero Bblbopa npogeccun. Bo3moxxHa TakkKe MHTerpaums 6Monormyeckmx 3HaHun ¢
COOTBETCTBYIOLLMMWN 3HAHUAMU, NOSTYHEHHBIMI 00yYatoLLMMUCA MPU U3YHEeHUN PU3NKN, XUMUW,
reorpagomMv 1 MaTeMaTuKm.

CTpyKTypa nporpammbl Mo Yy4ebHOMY npeamety “Buonorus™ oTpaxkaeT CUCTEMHO-
YPOBHEBbIA N 3BO/MOUMOHHBIA NOAXOAbI K M3y4eHUto 6umonorun. CornacHo UM, U3yyaroTcs



CBOWCTBA U 3aKOHOMEPHOCTU, XapaKTepHble A/15 XMBbIX CUCTEM Pa3HOro YPOBHS OpraHu3aunu,
3BO/MOLUMM OpPraHM4yeckoro mupa Ha 3emne, COXpaHeHUs OWMOMOMMYECKOro pasHoobpasus
nnaHetbl. Tak, B 10 Knacce M3y4yarOTC OCHOBbl MOJMIEKYNSAPHOM W K/ETOYHOM 6GUonoruu,
ambpuonorum n 6uonornn pPasBuTUSA, rEHETUKN U CeNeKuUn, GUOTEXHONOTNN N CUHTETUYECKOM
OV0NIornKN, aKTYyaIM3MPYHTCA 3HaHWUA 06yvatoLmMxca Mo 60TaHWKe, 300/10MMKU, aHaTOMWUN,
(hm3anonornn yenoeeka. B 11 Knacce M3yyaroTcs 3BOMOLMOHHOE YYEHME, OCHOBbI 3KOMOrMU 1
y4yeHue 0 brocdepe.

YuyebHbIi npeaMeT «buonorms» npu3BaH 00ecrneyYnTb OCBOEHME 00y4aroLMMuUCs
OMO/IOTNYECKMX Teopuid U 3aKOHOB, WAEW, NPUHUMUMNOB W MpaBwu/, fexawmx B OCHOBE
COBPEMEHHOWN €eCTeCTBEHHO-HaYYHOW KapTWHbI MUPa, 3HAHWA O CTPOEHWUW, MHOroobpasum u
0COBGEHHOCTAX K/ETKW, OpraHusma, nonynaumm, 6uoLeHo3a, 3KOCUCTEMbI, O BblAatoLmxcs
HaY4HbIX AOCTUMXXEHUSAX, COBPEMEHHbIX WCCNeA0BaHUAX B OUMOMOTUN, NPUKNaAHbIX acrekTax
OMO/IOTNYECKMX 3HAHWA. ONa pasBUTUSA U NOAAEPXKAHUA MHTepeca 00y4atowmnxcs K 61onormm
HapAa4y CO 3HaYUTE/IbHbIM 0OBbEMOM TEOPETUYECKOrO MaTepuana B COAepXXaHuM nporpaMmbl Mo
6ronornm npesycMOTPeHO 3HaKOMCTBO C UCTOPUE CTaHOBMIEHWA W Pa3BUTUA TOW WAN MHOW
06/1acT 61MONOrMK, BKIAAOM OTEYECTBEHHBLIX U 3apyOeXHbIX YYEHbLIX B PeLLEHNE BaXKHENLLINX
OM0NOrMYECKMX N 3KONOTMYECKUX NPOB/IeMm.

Llenb n3yyeHns yyebHoro npegmerta «buonorus» Ha yrny6néHHOM ypoBHE — OBMafeHue
00yyYaroLMMNCS 3HaHUAMM O CTPYKTYPHO-(PYHKLUMOHA/IbHON OpraHmn3aunn >XMBbIX CUCTEM
Pa3HOro paHra v NpuobpeTeHne YMeHMIA UCMOo/b30BaThb 3TU 3HAHUA B (HOPMUPOBAHM NHTepeca K
onpefenéHHoM 061acTn npoteccUoHaNbHOW AeATeNbHOCTU, CBA3aHHOM C GMONOrMen, unu K
BbI6OPY Y4ebHOro 3aBefeHNs 418 NPOLOIKEHNA G1ONOrMYecKoro obpasoBaHus.

[loCTKEHNe Lenn n3ydeHns ydebHOro npeamerta «buonorms» Ha yrny61éHHOM YpOBHE
obecrneynBaeTcs peLleHeM CreayroLmx 3atay:

OCBOEHWE 06YyYatoLLMMUCH CUCTEMbI BUONOMMYECKNX 3HAHWIA: 06 OCHOBHbIX GV0IOMMYECKMX
TeopusxX, KOHLUENUMsX, rmnotesax, 3akoHaX, 3aKOHOMEPHOCTSX W MpaBuiax, COCTaB/AMOLLUX
COBPEMEHHYIO eCTECTBEHHO-Hay4HYl0 KapTMHY MUpa; O CTPOEHWW, MHOroobpasum u
0COOEHHOCTAX OMOMOrNYecKnX cucteM (KneTtka, opraHusm, nonynauus, Bua, O6MOreoueHo3s,
brocdepa); 0 BblAAIOLMNXCSA OTKPLITUAX U COBPEMEHHbIX UCC/IEA0BAHUAX B GU1OMOrK;

O3HaKOM/ieHMe  obyvalolmMxcd € MeTogamMu  MO3HaHMS  XKMBOM  NpMpOAb!:
ncecnefoBaTelbCKMMM MeTo4ammn 6MON0rMYECKMX HayK (MOSIEKYNIAPHOM M KNETOYHON G1ooruu,
ambpuonornum n 6uonornn pPasBUTUSA, rEHETUKN U CeNekuun, GUOTEXHONOINN U CUHTETUYECKON
6uonorMn,  ManeoHTONOrMK,  3KONOrMW);  METOAaMM  CaMOCTOSATENIbHOro  MpoBefeHUs
OMONOrMYeCKNX WuccnefoBaHuii B nabopatopum u B npupode (HabnwoaeHWe, W3MepeHue,
9KCMEePUMEHT, MOAE/IMPOBaHNe);

OBflafieHne 06y4vatoWUMNCA YMEHUSMMW: CaMOCTOSITe/IbHO HaxoAWTb, aHanM3upoBaTb W
MCNOMb30BaTb BMONOrMYECKYHO MH(POPMALMIO; MOJb30BaTLCA GUOMIOTMYECKON TEPMUHOIOTUEN U
CUMBOJIMKOW; YCTaHaB/IMBATb CBA3b MEXAY PasBUTMEM GMONOTMM U COLMATIbHO-3KOHOMUYECKMU
W 3KONOrMYeCcKUMM NpobiemMamm YesioBevecTBa; OLeHNBaTb NOC/eACTBUA CBOEI AeATENIbHOCTY MO
OTHOLLEHMIO K OKpY)Kalolen npupoaHon cpefe, COOGCTBEHHOMY 3[0POBbIO M 3[00POBbIO
OKpY>KaloLmx nofein; 0b60CHOBbIBaTL M cobntofatb Mepbl MPOMUNAKTUKA UHHDEKUMOHHBIX



3aboneBaHniA, npaBuna noeefeHMs B npupode M obecneyeHMs 6e30MacHOCTN COOCTBEHHOM
XXN3HEJEATeIbHOCTU B YPE3BblYaiHbIX CUTYaLMsX MPUPOLHOIO0 U TEXHOMEHHOrO XapakTepa;
XapaKTepn3oBaTb COBPEMEHHbIE HayUHble OTKPbITUA B 06/1aCTU BMOM0TNN;

pasBuUTUE Y 0OYYAIOLLMXCA MHTENNEKTYa/IbHbIX U TBOPYECKUX CMOCOOHOCTEN B mpoLecce
3HAKOMCTBa C BblAatoMMMCA OTKPLITUAMWU U COBPEMEHHLIMU WUCCMEA0BAHUAMU B BMOIOrnN,
pellaeMbiM/ et0 npobremamu, MeTOAO0NOorner 6MoNorMYeckoro MccnefoBaHUs, MNpoBeaeHNs
3KCNEepUMEHTa/IbHbIX  UCCNeoBaHWI, pelleHns  BGUONOrMYeckux 3adad, MOAENMPOBaHWS
610/10rMYeCKNX 06LEKTOB M NPOLLECCOB;

BOCNUTaHWE Yy 00y4YaromnXcs LeHHOCTHONO OTHOLLEHWNA K XMBOW MPUpoLe B LE/IOM U K
OTAeNlbHbIM €€ 00bekTaM W  SABMEHUAM; (DOPMUPOBAHWE 3KONIOMMYECKOW, TeHEeTUYEeCKOM
rPaMoOTHOCTM, O6LLE KynbTypbl MOBEAEHWUS B MPUPOLE; WHTErpauum ecTecTBEHHO-Hay4YHbIX
3HaHWN;

NpuobpeTeHne 00y4YaloWMMNCA KOMNETEHTHOCTU B pauMOHa/IbHOM NPUPOAON0/b30BaHNM
(cobntofieHne npaBu NOBeAEHWA B MPUPOAe, OXpaHbl BWAOB, 3KOCUCTEM, Guochepsbl),
COXpaHeHNM COOCTBEHHOIrO 3[0POBbS M 3[0POBbS OKPYXatoWMX Nofein (cobnogeHus mep
NporNaKTNKN 3a60n1eBaHNIA, 06ecneveHne 6e30NacHOCTU XU3HEAEATENbHOCTY B Ype3BblUaliHbIX
CUTYyaLMAX NPUPOAHOro N TEXHOIEHHOI0 XapakTepa) Ha OCHOBE MCMO/b30BaHNA 6MOM0rMYECKMX
3HaHWIA N YMEHWNIA B MOBCEAHEBHOW YKU3HMU;

co3faHMe YCMoOBWIA [N OCO3HAHHOIO Bblbopa O0Oy4YalWUMUCA  WMHAUBUAYAIbHOM
06pa3oBaTe/lbHOM  TPaeKTopuK, CMNOCOBCTBYHOLWEN MOCneaytoLeMy npoeccuoHaIbHOMY
camoonpefeneHnto, B COOTBETCTBUM C WHAMBUAYaA/IbHbIMW MHTEpecaMyu WM MOTPebHOCTAMU
pervoHa.

OO6LLee 4YMCnNo 4YacoB, OTBEAEHHbLIX Ha W3y4veHWe OMONOrMK Ha YyrnyoneHHOM YPOBHE
cpefHero o6Lero obpasosaHus, coctaenseT 204 vaca: B 10 Knacce — 102 yaca (3 yaca B Heflento),
B 11 Knacce — 102 yaca (3 yaca B Heflefto).

OT60p opraHN3aLMoHHbIX DOPM, METOLOB 1 CPeACTB 00yUYeHNs 6MOOrMK OCYLLLECTB/IAETCS
C YYETOM CreundmnKn ero cofepXxaHns 1 HamnpaBeHHOCTM Ha NPOAO/HKEHME BUONOrNYECKOro
06pas3oBaHus B opraHu3aumsax cpefHero npoMeccMoHaIbHOro 1 BbICLLEro 06pa3oBaHus.

O6a3aTe/IbHbIM YC/IOBUEM NPU 0BYYEHUM OGUONOTUN Ha YrNy6NEHHOM YPOBHE SB/SETCH
npoBefeHVe /1abopaTopHbIX W MNPaKTUYECKMX paboT. Takke YydvacTve 00ydatolMXCcs B
BbINO/IHEHMM MPOEKTHbLIX U Y4eBHO-MCCNe[0BaTe/IbCKNX PaboT, TemaThKa KOTOPbIX OMpesenseTcs
yumTesieM Ha OCHOBE UMEIOLLMXCA MaTepuasibHO-TEXHUYECKNX PECYPCOB M MECTHBIX NPUPOAHBIX
YCNOBUMN.



COJEP XAHME OBYUEHUA
10 KIIACC

Cofep>xaHune nNporpaMMbl, BblgeNieHHOe Kypcusom, He BXOAUT B NMPOBEPKY rocyAapCTBEHHOM
utorosou attectaumm (FMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas 6uonorns — KOMMeKcHas Hayka. KpaTkas uctopus passuTus 6uonoruu.
Buonornyeckne Hayks M u3yyvaemble VMK Mpo6/embl. PyHAAMEHTa/IbHble, MNPUKNIaHbIE U
MOUCKOBbIE Hay4YHble UCCIeL0BaHNA B BUONOTUN.

3HayeHve 6ronorum B POPMMPOBaHMN COBPEMEHHOIN eCTECTBEHHO-HAYYHON KapTWHbI MUpa.
[Mpodheccun, cBsizaHHble C 6uonorvend. 3HavyeHne OMONOTMM B MPAKTUYECKON [esATe/IbHOCTU
yesioBeka: MeMLUMHE, CeNIbCKOM X034MCTBe, MPOMbILLIEHHOCTU, OXpaHe Npupoabl.

JdemoHcTpanumn

MopTpeTbl: ApuctoTtenb, TeotpacT, K. J/IuHHel, XK. b. Jlamapk, Y. JdapsuH, Y. apsei, I.
MeHgens, B. . BepHagckuia, W. T1. Maenos, . . MeuHukos, H. 1. Basunos, H. B. Tumoees-
PecoBckuit, K. YOoTcoH, ®. Kpuk, . K. benses.

Tabnuubl 1 cxembl: «CBA3b BGMOIOTUKN C APYTMMU HayKamu», «Cuctema OMOonornyeckmx
HayK».

Tema 2. 7KuBble cucTeMbl U UX U3yYCHHUE

YKuBble cuUCTeMbI KakK MpeaMeT m3ydeHus 6uonornm. CBOMCTBA XXUBLIX CUCTEM: eMHCTBO
XNUMNYECKOr0 COCTaBa, ANCKPETHOCTb U LieNIOCTHOCTb, C/IOXKHOCTb 1 YNOPALA0YEHHOCTb CTPYKTYPbI,
OTKPLITOCTb, CAMOOPraHm13aLus, CaMmoBOCMPON3BEAeHNE, Pa3apPaXnUMOCTb, N3MEHUMBOCTb, POCT Y
pasBuTHe.

YpOoBHU  OpraHu3aumMm  >KMBbIX CUCTEM:  MOJMEKYNAPHbIA,  KETOYHbIN, TKaHEBbIN,
OpraHn3MeHHbIi, NOMyNSUNOHHO-BUA0BOM, 3KOCUCTEMHbI (BMOreoLeHOTUYECKIIN), BUOCHEPHBIA.
[Mpovuecchl, MPOMUCXOAALLME B XMBbIX cucTeMax. OCHOBHbIE NPU3HaKM XXMBOT0. XK13Hb Kak (hopmMa
CYLLLeCTBOBaHMNA MaTepun. Hayku, n3yyaroLLme KnBble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3aumn.

N3yueHne >umBbIX cucteM. MeTofbl GMONOrMYecKon Hayku. HabniogeHue, M3MepeHMe,
3KCNEepPUMEHT, cucTemaTm3aums, MeTaaHann3. MoHATME 0 3aBUCUMOI N HE3aBMCUMOIA NEPEMEHHOMN.
[MnaHnpoBaHWe akcrnepumeHTa. MNMocTaHoBKa M npoBepka runotes. Hyneeas runortesa. MNMoHATHE
BbIOOPKU M €& [O0CTOBEPHOCTb. Pa3bpoc B OMOMOTMYECKMX [aHHbIX. OueHKa [OCTOBEPHOCTU
MONYyYeHHbIX pe3ynbTatoB. [IpUUMHBI  UCKaXKEHWS pesynbTaTOB  3KCnepuMeHTa. [loHATMe
CTaTUCTMYECKOro TeCTa.

JdeMoHcTpanuu

Tabnuubl 1 cxembl: «OCHOBHbIE NPU3HAKM XWN3HWN», «BUOOrMYecKme cucTeMbl», «CBONCTBA
YXMBOW MaTepumn», «YPOBHW OpraHu3aummn >XXMBO npupogbl», «CTPOeHWE XXMBOTHOM KNETKU»,
«TKaHN >KMBOTHbIX», «CKUCTEMbl OpPraHoB Yesi0BEYeCKOro opraHusma», «buoreoueHos»,
«burochepar», «MeTofbl U3YHEHNS XIBOWN NPUPOLbI».

O6opyfoBaHVe: nabopaTtopHoe 060pyAoBaHNe A5t NPOBEAEHUS HabNOAEHWNA, N3MEPEHNIA,
9KCMEPUMEHTOB.

IMpakTuyeckas padora «/ICNONb30BaHME pPa3/IMYHLIX METOLOB MPU MU3YYEHUU XKMUBbIX
cucTem».

Tema 3. buosiorusi KJieTku



Knetka — CTPYKTYPHO-(DYHKLMOHa/IbHAA eAuHNLA YKMBOTO. VICTOpUSA OTKPLITUA KETKW.
PaboTbl P. 'yka, A. JleBeHryka. KnetoyHas Teopus (T. LUBaHH, M. LLneingeH, P. Bupxos).
OCHOBHbIE MOMOXEHNS COBPEMEHHOW K/IETOUHON TEOPUMN.

MeToabl MONEKYNAPHOM W KNEeTOYHOW  6MonorMnm:  MMKPOCKOMUA, XpomaTorpadgus,
anekTpoopes, MeTOA  MeyeHbIX aromMoB,  AuddepeHUManbHOE  LEHTPUQYrmpoBaHue,
KyNbTUBUPOBaHNE KNeTOK. M3yuenue ¢hukcuposanuvix riemox. NEKTPOHHAA MUKPOCKOMUA.
Kongoxanvnas muxpocxonus. Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JlemoHCcTpanumn

MopTpeTbl: P. I'yk, A. NleseHryk, T. LLIsaHH, M. LLnengeH, P. Bupxos, K. M. bap.

Tabnmupl U cxembl: «CBETOBOWM MMUKPOCKOM», «ONIEKTPOHHBIA MUKPOCKON», «lctopus
pasBuUTMA METOA0B MUKPOCKOMUN».

O6opyaoBaHMe: CBETOBOW MUKPOCKOM, MUKpOMpenapatbl PacTUTesNbHbIX, XUBOTHbIX U
baKTepuabHbIX KNEeTOK.

IIpakTuuyeckas pa6ora «/I3ydeHVe MeTOLOB K/ETOYHOM 6Guonorun (xpomartorpadgus,
anekTpodopes, anddepeHumansHoe LeHTpudyrmposarue, MNLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUNYECKUIA COCTaB KNETKWU. MaKpo-, MUKPO- U YNibTPaMUKPO3NeMeHThI. Boda 1 eé posb Kak
pacTBOPUTENSA, peareHTa, yyacTne B CTPYKTYPUPOBAHUN KNETKW, TeNNoperynaumm. MmHepasbHble
BELLECTBa K/ETKK, UX B1uonornyeckas posib. Posib KaTMOHOB 1 @aHUOHOB B KJIETKE.

OpraHuyeckne BelLecTBa KNeTKU. buonornyeckme nonumepbl. benkn. AMUHOKUCNOTHBbIN
cocTaB 6enkoB. CTPYyKTypbl 6e/1K0BOI MOeKy/bl. [NepBUYHas CTPYKTYypa 6eska, nenTuaHas CBA3b.
BTopnyHasa, TpeTWyHas, u4eTBepTUYHAs CTPYKTypbl. [eHatypaums. CsoiicTBa 6efKOB.
Knaccudgukaumsa 6enkoB. brionornyeckune QyHKUUM 6eKoB. Ipuonut.

Yrnesogbl. MoHocaxapupl, Aucaxapuipl, onurocaxapuibl U nonucaxapuabl. O6wmin nnaH
CTPOEHUSA N PUNKO-XUMUYECKIME CBONCTBA YINeBOA0B. bronornyeckune yHKUMN YrieBOL0B.

innngel. MapotmnbHO-rMapoobHblIe  CBOICTBA. Knaccugmkauma — nMnuaos.
Tpurnvuepunabl, gochonmnuibl, BOCKW, CTeponibl. brionornyeckne yHkumMm nunuaos. O6Lyme
CBOWCTBA OWMONOrMYeCKMX MeMbpaH — TeKy4yeCTb, CMOCOOHOCTbL K CaMO03aMblKaHMIO,
NOYNPOHUL,AEMOCTb.

HykneuHoBble kucnotbl. AHK u PHK. CTpoeHue HYKNeMHOBbLIX KUCNOT. HyKneotuibl.
MpuHuMn KomnniemeHTapHocT. Mpasuno Yapradda. Ctpyktypa AHK — ABoiHas cnupasb.
MecToHaxoxaeHune 1 uonorundeckune yHkumm AHK. Bugsl PHK. ®yHkummn PHK B KneTke.

CTtpoeHune monekynsl AT®. Makpoapruyeckue ceasn B Monekyne AT®. buonormnyeckue
(yHKuMM  AT®. BOCCTaHOB/IEHHbIE MEPEHOCUMKKN, WX (YHKUMM B  KNeTKe. Jlpyeue
HYKIeo3uompugocgpamol (HTD). CeKBeHMpoBaHWe OHK. Memoowi 2EHOMUKLU,
MpAaAHCKPpUNmMoOMuKu, npomeomuKku.

CTpyKTypHaa 6uonorusa: 6uoXMMuyeckme n OMOU3NYECKMe WCCNefoBaHUS cocTaea W
MPOCTPaAHCTBEHHOMN CTPYKTYPbI BMOMONEKYN. Moodenuposanue cmpykmypol u hyHKYULL GUOMOLEK) L
u ux komniexcos. Komnviomeprwiii Ou3aiin 4 OpeanuyecKull CUHmMe3 OUOMOIEK)Jl U UX HeNnPUPOOHbIX
AHAN0208.

JdeMoHcTpanuu

MopTpeTsl: J1. MonuHr, OxX. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®paHknunH, ®d. CaHrep, C.
[Mpy3nHep.



[narpammbl:  «PacripefiefieHne  XMMUYECKUX  3/IEMEHTOB B HEXMBOWN  MPUPOAE»,
«PacnpefieneHne XMMMYeCKNX 3/1EMEHTOB B XXUBOW NPUPOLE».

Tabnuubl 1 cxembl: «llepuoguueckad TabnmMua XUMUYECKUX 3/1EMEHTOB», «CTpoeHue
MOSIEKYNbl BOAbl», «BellecTBa B COCTaBe OPraHM3moB», «CTpOeHVe MOJeKy bl 6Genka»,
«CTPYKTYpbl 6€/IKOBOW MONeKy/bl», «CTpPOeHWe MONeKyn YrneBofoB», «CTPOeHWe MOMeKyn
mnnaoB», «HyKNenHoBble KMCNOTbI», «CTPOeHNe MoneKy bl AT®».

O6opyaoBaHMe: Xnmmn4yeckas nocyga n 06opygosaHue.

JlaGopaTopnas padora «O6HapyXXeHVe 6e/1KOB C MOMOLLbIO Ka4eCTBEHHbIX PeaKLyin».

JlaGopaTopHas paGora «liccnefoBaHVe HYK/NEMHOBbLIX KWC/MOT, BbIAENEHHbIX U3 K/IETOK
Pas3/INYHbIX OPraHN3MOB».

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunbl KNETOK: 3yKapuoTuyeckas W npokapuotuyeckad. CTPYKTYPHO-(PYHKLUMOHa/IbHbIE
06pa3oBaHNsA KNETKN.

CTpoeHne NPOKapnuoTUUECKO KNeTKN. KneTouHas cTeHKa 6akTepuid 1 apxeir. OCOOGEHHOCTH
CTPOEHUSA reTepoTPOHOM 1 aBTOTPOPHON MPOKAPUOTUUECKMX KIETOK. MeCcTo 1 posib NPOKapuoT
B OMOLIEHO3aX.

CTpoeHne 1 (hYHKUMOHMPOBaHME 3YKapMOTUYECKON KneTkW. lnasmaTnyeckas membpaHa
(nnasmanemma). CTpyKTypa nMnasmaTMyeckod MembpaHbl. TpaHCNopT BELeCTB  yepes
nnasMaTUYecKyto MeMbpaHy: mnaccuBHbIN (guddysnsa, obneryéHHas AUDNY3ns), aKTUBHbIN
(NepBUYHBLIA 1N BTOPUYHbLIA aKTUBHBIA TpaHcnopT). [MonynpoHMUaeMocTb MembpaHbl. PaboTa
HaTPUIA-KaIMeBOro Hacoca. SHAOUMTO3: MMHOLUMTO3, (haroyntos. IK3oUmnTo3. KneTtouHas CTeHKa.
CTpyKTypa 1 (hyHKLMM KNETOYHOW CTEHKWN pacTEHWUIA, rpMo0B.

Lintonnasma. LiuTo3o/b. LluTockeneT. [BwkeHne uuTonnasmbl. OpraHouabl KNETKW.
OfHOMeMbpaHHble opraHoMAbl KNeTKW: aHgonnasmarudeckasd cetb (AMC), annapat onboxu,
JN30COMbI, MX CTpOeHue U (yHKuMK. B3anmocBsisb OAHOMeMOpPaHHbIX OpPraHOMAOB KI/IETKU.
CTpoeHMe TrpaHynapHOro peTtukynyma. Mexanusm Hanpaseienus 6eakos 6 OIIC. CUHTES
pacTBOPUMbIX  6enkoB.  CWMHTE3  KMEeTOYHbIX  MembpaH. [nagkuidi  (arpaHynspHbIia)
aHAonMa3MaTnYecknin petukynym. CekpetopHas (PyHKUmMs annapata Fonbmpku. Moouduxayus
benkos 6 annapame I onvoacu. Copmuposka benxos 6 annapame I'onvoxcu. TPaHCNOPT BELLECTB B
KneTke. Bakyonu pacTuTeNibHbIX KneToK. KneTouHblil cok. Typrop.

[MonyaBTOHOMHbIE OpraHomabl KNETKW: MWUTOXOHAPWW, nnactuibl. Ilpoucxooscoenue
mumoxonopuit u naacmud. Cumoéuocenez (K.C. Mepeockosckuti, JI. Mapeynuc). CTPOEHUE U
(DYHKUMM  MUTOXOHAPUA W nnactug. [lepBuuUHble, BTOPUYHbIE W CNOXHbIE MNJAaCTUAbI
(hOTOCUHTE3MPYHOLLMX 3YKapWOT. X10PONIacTbl, XPOMONAACTbI, TEMKOMNACTbI BbICLLMX PAaCTEHWIA.

HemembpaHHble opraHouibl KfeTku CTpoeHWe U (PYHKLUMU HeMeMOpaHHbIX OpraHougoB
KNeTkn. Pubocombl.  TIpomesicymounvie  guramenmor.  MUKPOPUNAMEHTbI.  AkmuHosbie
MMKpOd)MJlCZMeHMbl. MbIlLEYHbIE KNETKW. Axmunoevle KOMNOHEHMbl HEMbIUEYHbIX KIemoK.
MuKpOTPY60UKN. KneTouHblil UeHTp. CTpoeHWe W [ABWKEHWME >KIYTUKOB W PECHUYEK.
MUKPOTPYOOUKN LmTOMNasMbl. LIeHTpuonb. berku, accoyuuposanmnvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophule benxu.

Appo. O6onouka sgpa, XpomaTviH, Kapuonsiasma, AAPbIWLKK, UX CTPOeHVE U (YHKLUUW.
FAnepHbliA 6enKoBbIA MaTpUKC. pOCTPaHCTBEHHOE PacrosiOXeHWEe XPOMOCOM B MHTepdasHOM
aape. dyxpomamun u ecemepoxpomamun. BenkKu XpomaTtuHa — TUCTOHbI. /Junamuka soepoi
000104KU 6 Mumo3se. foepHuiti mpancnopm.



KneTouHble BKMtOYeHMs. CpaBHUTE/IbHAA XapaKTepUCTHKa KIETOK 3yKapuoT (pacTUTeNbHOM,
YXNBOTHOW, rPUGHON).

JdeMoHCcTpanuu

MopTpeTobl: K.C. MepexkoBckuid, J1. Maprynuc.

Tabnuubl 1 cxembl: «CTPOEHUE 3YKapUOTUYECKOW KNETKN», «CTPOEHMUE XXMBOTHOWN KIIETKM,
«CTpoeHMe pacTUTENIbHON  KNeTKWU», «CTpoeHWe MUTOXOHApUW», «HAapo», «CTpoeHue
MPOKaPUOTNYECKON KNETKM.

O6opyfoBaHVe: CBETOBOW MUKPOCKOM, MUKPOMNPenapaTbl PaCTUTENbHbIX, XXMBOTHbIX KNETOK,
MUKponpenapaTbl 6akTepuaibHbIX KNeTOK.

JlaGopaTopnasi pa6oTa «l/13yyeHne CTPOEHUS KNEeTOK pas/IMyHbIX OpraH13MoB.

IIpakTuuyeckas padora «/3yyeHne CBOMCTB K/IETOUHON MeMOPaHbI».

JlaGopaTopnas padora «l/iccnefoBaHve Mnia3Monimsa U [ensiasmMonv3a B pPacTUTeNbHbIX
KNeTKax».

IIpakTuyeckas padora «/3yyeHne 4BMKEHUSA LUTOMNIA3Mbl B PACTUTE/bHbIX KIETKAX».

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUAE SJHEPIUH B KJIETKe

AcCCUMUIIALMA N OUCCUMUNAUNA — [Be CTOPOHbI MeTabosnmama. Tunbl 06MeHa BeLLEeCTB:
aBTOTPO(HbIN M reTePOTPOGHbINA. YUyacTre KMCMopoaa B 0OMEHHbIX NpoLeccax. SHeEPreTuYeckoe
obecneyeHve KNeTKu: npespatleHne AT® B 06MeHHbIX npoueccax. PepmMeHTaTUBHBIN XapakTep
peakLnin KNeTo4yHoro metabonunsma. ®epmeHTbl, UX CTPOEHME, CBOMNCTBA M MeXaHWU3M [AenCTBUS.
KotepmeHTbl. OTAnumsa epMeHTOB OT HeOpraHWYecKuX Kartasm3aTtopoB. Besku-akTmsBaTopbl U
6eNKN-UHIMBUTOPbI. 3aBUCUMOCTb CKOPOCTY (hePMEHTATUBHbIX peakLuii OT pasNyHbIX (haKTOPOB.

[MepBMYHbIA CUHTE3 OpPraHWYecKMUX BELLECTB B K/eTKe. POTOCUHTE3. Anokcuzenmvill u
oxcueennvlli  omocunmes y oaxmepui. Ceemocobuparowue nueMeHmsl U HUSMEHMbl
peakyuonro2o yenmpa. POMb X/0pONIacToB B npouecce otocuHTesa. CBeToBasg M TeMHOBaS
(hasbl. @omoowvixanue, Cs., Co- u CAM-muner pomocunmesa. TNpoLYKTUBHOCTb (DOTOCUHTE3A.
BnvsHve pasnnyHbIX PaKkTOpoB Ha CKOPOCTb (DOTOCUHTE3a. 3HaueHne (DOTOCMHTE3a.

XemocuHTe3. PasHoobpasme opraHM3mMOB-XeMOCUHTETUKOB: HUTPUMLMPYIOLMe bakTepuu,
Xene3obaktepuu, cepobakTepun, BOLOPOAHbIE 6aKTepMU. 3HaYeHME XeMOCKHTe3a.

AHa3p00Hble OpraHn3mbl. Bugbl 6poxkeHus. MpoLyKTbl OPOXEHMS U UX WUCMOJSb30BaHMe
4e/I0BEKOM. AHa3PO6HbIE MUKPOOPraHM3Mbl Kak OObeKTbl OMOTEXHOMOMMU W BO30YAUTENN
bonesHei.

A3p0o6Hble opraHM3Mbl. JTanbl 3HEPreTU4eckoro o6meHa. [MOArOTOBUTENbHBIA 3Tar.
["IMKonn3 — 6ECKUCIOPOLHOE pacLUenieHre roKo3bl.

Bronornyeckoe OKUCNEHWE, UM KNETOYHOE AblXxaHue. Posib MUTOXOHAPWIA B Mpoueccax
OM0/IOTMYECKOro OKUCNeHUs. Linknnyeckne peakunn. OKUCUTENbHOE (POCHopUIMpoBaHUe.
Onepeuss membpannoeo epaduenma npomornos. Cunmes ATD: paboma npomonnou ATD-cunmasoi.
Mpenmyuwiectsa aspobHOro nytM o6OMeHa BeLWECTB Mepes aHaspoOHbIM. OQGeKTUBHOCTb
9HepreTn4eckoro obmeHa.

JleMmoHCcTpanumn

MopTpeTobl: K. Mpuctan, K. A. Tumupsases, C. H. BuHorpaackuia, B. A. SHrenbrapar, .
MwuTtuenn, I'. A. 3aBap3nH.

Tabnuubl 1 cxembl: «POTOCUHTE3I», «DHEPreTUYECKUini 0OMeH», «BMOCUHTE3 6eska,
«CTpoeHve hepmeHTa», «XeMOCUHTE3».



O6opyoBaHue: CBETOBOW MUKPOCKOM, 060pyfoBaHMe 415 NPUTOTOB/IEHNA MOCTOAHHbIX U
BPEMEHHbIX MUKPONpenapaTos.

JlaGopaTopuas padora «/I13yyeHne KaTaIMTUYECKOW aKTUBHOCTW (hepMeHTOB (Ha npumepe
amunnasbl UK Katanasbl)».

JlaGopaTopnasi padora «/13yyeHne hepMeHTaTMBHOIO pacLLenieHns nepokcuia Bogoposa
B PACTUTE/IbHBIX U XKMBOTHbIX KNeTKax».

JlaGopaTopnasi pabora «CpaBHeHMe NPoLECCOB (DOTOCMHTE3A U XEMOCUHTE3A.

JlaGopaTopHas padora «CpaBHeHMe NpoLeccoB OPOXKEHNS 1 AbIXaHUA.

Tema 7. HacseacrBenHass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuun mMatpuyHoro cuHtesa. MpuvHUMN KOMMIEMEHTAPHOCTU B peakumax MaTpUUHOro
CUHTe3a. Peanusaumsi HacnefCTBEHHOW WHQopMaumn. [eHeTUYeCcKUiA Kof, €ro CBOWCTBA.
TpaHcKpUnums — MaTpuyHblid cuHTe3 PHK. MpuHUMNbI TPaHCKPUMLMK: KOMIMNEMEHTAPHOCTb,
aHTUNapaINenbHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxke. Hexooupyrowue PHK.

TpaHcnauus 1 eé atanbl. Y4yacTve TpaHCnopTHbIX PHK B GMOCUHTe3e 6enka. YCnoBus
brocunHTesa benka. KoamposaHue aMMHOKUCAOT. Ponb pubocom B GuocnHTE3e Geska.

Cogpemennvie npeocmasienus o cmpoenuu 2enog. OpraHnsaumsa reHoma y npokapuoT U
3yKapuoT. Perynsums akTMBHOCTW FeHOB Y NpokapuoT. MnnoTesa onepoHa (P. XKakob, XK. MaHo).
MonekynspHvle MexaHuzmMbl SKCHpeccuu 2eHo8 y Iykapuom. Poib xpomamuna 8 pe2ynsyuu pabomoi
2enos. Perynsauma o6MeHHbIX MPoLeccoB B KeTke. KneTouHbli roMmeocTas.

Bupycbl — HekneTouHble (POPMbl XM3HU U 06nuUraTHble napasutbl. CTPOEHME MPOCTbIX U
CMOXHbIX BUPYCOB, PETPOBMPYCOB, OakTepnoaroB. JKuswenwnwviti yuxn JIHK-codepocawux
supycos, PHK-codepoicawux supycos, bakmepuoghazos. Oopamuas mpancKpunyus, pesepmasa,
UHmecpasa.

BupycHble 3a601eBaHMs YeN0BEKa, XMUBOTHbIX, pacTeHuid. CMAA, COVID-19, coumanbHble
N MeAULMHCKNE MPOo6/ieMbl.

Buoungopmamuxa: unmeepayus u ananuz 6orvuiux maccusos («bigdatay) cmpyxmypmvix
ouonocuveckux oanuvix. Hanomexnonoeuu 6 buonoeuu u meouyune. llpoepammupyemole ynxkyuu
benkos. Cnocobvl 0ocmasKu 1eKapcms.

JdeMoHcTpanuu

MopTpeTbl: H. K. Konbuos, 4. L. IBaHOBCKMIA.

Tabnuubl n cxeMbl: «brocnHTE3 6efiKax», «eHeTUYeCKMiA Kofd», «Bupycbl», «bakTepuotarn».,

IMpakTnueckas padora «Co3gaHNe MOAENN BMUPYCa».

Tema 8. JKu3HeHHbIH UKJI KJIETKHU

KneTouHbIN Uk, ero nepuodbl u perynaums. NHTtepdasa n Muto3. OCO6eHHOCTM NPOLIECCOB,
npoTekalwWwmMx B  WHTepdase. [loAroToBKa KAETKM K  [AeNeHuto. T1peCcUHTEeTUYECKUI
(MOCTMUTOTUYECKNIA), CUHTETUYECKMIA U MOCTCUHTETMYECKUA (NPEMUTOTUYECKUIA) Nepuoapl
NHTepasbl.

MaTpuuHblin  cuHTes  OHK - pennukaumsa.  TMpuHumnel  pensvkaymmn — AHK:
KOMIM/IEMEHTAPHOCTb,  MOMIYKOHCEPBATMBHbIA  CUHTE3,  aHTUMNapainenbHoCTb.  MexaHu3m
pennkaumm AHK. Xpomocombl. CTpoeHmne XpomocoMm. TenioMepsbl 1 TenoMepasa. XPOMOCOMHbI
Habop KNeTKM — Kapuotun. OMnnouaHbid U raniongHblidi Habopbl XPOMOCOM. [TOMONOrUYHbIe
XPOMOCOMbI. [10/10Bble XPOMOCOMbI.



JeneHne kneTkn — MuT03. CTagmm MUTO3a N NPOUCXOAALLME B HUX NpoLiecchl. TUNbl MUTO3a.
KapnoknHes 1 UMTOKMHE3. BUOMOrMYecKoe 3Ha4eHe MUTO3a.

Perynaumsa MMTOTUYECKOTO LKA KNeTKK. MNporpamMmmmpyemas KieTouHas rubesib — anonTos.

KnetoyHoe S4p0, XPOMOCOMbI, (PDYHKLMOHa/IbHAA TeHOMUKA. Mexanusmol nponugepayuu,
oughghepenyuposku, cmapenus u eudenu kiemox. «lL{ugposas kiemxa» — 6uourngopmamuyeckue
Mooenu PyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCcTpanuu

Tabnuubl 1 cxembl: «KU3HEHHbIA UMK KNeTKu», «MuTo3», «CTpoeHue XPOMOCOM»,
«Pennukauna JHK».

O6opyfoBaHMe: CBETOBOW MWMKPOCKOM, MUKpornpenapatbl: «MWUTO3 B KNeTKax KopeLuka
NyKa».

JlaGopaTopHasi padora «/13y4yeHne XpOMOCOM Ha rOTOBbIX MUKpOMpenaparax».

JlaGopaTtopHnas padora «HabnogeHnMe MWUTO3a B K/eTKax KOHUYMKA KOpellka fyka (Ha
rOTOBbIX MUKpOMpenaparax)».

Tema 9. CTpoenne u GQyHKINHM OPraHN3MOB

Buonornyeckoe  pasHoobpasve  opraHu3moB.  OAHOKNETOYHble,  KOJIOHMAJIbHbIE,
MHOTIOK/1ETOYHbIe OpraHn3Mbl.

OCO6EHHOCTM CTPOEHUA W XKMU3HEAEATE/IbHOCTU OHOK/IETOUHbIX OpraHuM3MoB. baktepuu,
apxen, OHOK/IETOYHbIE TPUObI, OAHOKNETOYHbIE BOAOPOC/K, ApYrne NpoTUCTbl. KonoHWanbHble
OpraHu3Mbl.

B3anMoCBA3b YacTeii MHOTMOK/IETOYHOrO0 opraHu3ma. TKaHW, opraHbl Y CUCTEMbl OpraHoB.
OpraHu3m Kak egnHoe uenoe. FomeocTas.

TKaHW pacTeHuil. Tunbl pacTUTeNbHbLIX TKaHER: 0bpasoBaTesibHas, MOKPOBHas, NPOBOASALLaN,
OCHOBHas, MexaHn4yeckas. OCO6eHHOCTW CTPOeHUS, (DYHKLNIA 1 PacrofioKEHNA TKaHel B opraHax
pacTeHuI.

TKaHW YXUBOTHBIX U YesioBeKa. TUMbI XXMBOTHbLIX TKaHen: anuTenaibHas, CoeanHuUTeNNbHas,
MbllLeYHas, HepBHas. OCOBEHHOCTU CTPOeHMs, (DYHKLUMIA M pacnonoXeHWs TKaHeW B opraHax
YXVUBOTHbIX U YeNloBeKa.

OpraHbl. BeretaTvBHble W reHepaTVBHbIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbI OpraHoB
YXVBOTHbIX U YenioBeKa. PYHKLMN OpPraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHn3moB. Kapkac pacTeHuin. Ckenetbl OAHOKIETOUHbIX M MHOMOKETOYHbIX
YXMBOTHbIX. Hapy>HbI U BHYTPEHHWIA CKeneT. CTPOeHMe 1 TUMbl COeMHEHNSA KOCTEMN.

[BveHne opraH1M3moB. [BuxeHve 0AHOKIETOYHbIX OPraH13MOB: aMEBONAHOE, XXI'YTUKOBOE,
PECHUYHOE. [IBMXKEHME MHOrOK/ETOYHbIX PaCTEHWA: TPOMWU3Mbl W HAcTUKU. [lBUXKeHMe
MHOTIOK/1ETOYHbIX XXMBOTHbIX U Ye/I0BEKa: MblLLeYHas cuctema. Pedpiekc. CKeleTHbIe MbILLLbI U UX
pabora.

[MuTaHne opraHu3moB. [1orfoLweHne BoAbl, YrNEKUCNOro rasa U MUHEPaSIbHbIX BeELLECTB
pacteHuaAMKU. [MnTaHWe >KMBOTHBLIX. BHYTPUNOMOCTHOE W BHYTPUKIETOYHOE MULLIEBAPEHNE.
[MnTaHMe NO3BOHOYHBLIX XXWBOTHbIX. OTAENbl MULLIEBAPUTENLHOTO TpakTta. [ulieBapuTenbHbIe
enesbl. MNnLLeBapuTenbHaA CUCTEMA Ye/l0BEeKa.

[bixaHve opraHvu3moB. [lbixaHue pacTeHui. [bixaHue XMBOTHbIX. Ouddy3ns rasos yepes
MOBEPXHOCTb KNETKWU. KoXKHoe AblxaHue. [lbixaTenbHas MOBEPXHOCTb. YKabepHoe W NEroyHoe
AblxaHue. [lbiXxaHne No3BOHOYHbIX XXMBOTHbLIX U Ye/10BEKA. DBO/HOLMOHHOE YCI0XHEHWE CTPOEHUSA



NErKMx TMO3BOHOYHbLIX XXMBOTHLIX. [biXaTe/flbHasa cuCTeMa 4enoBeka. MexaHWsM BeHTUNALUN
NErKNX Yy MTUL, U MIEKONUTAKOLWMX. Perynaunsa abixaHus. JbixaTe/ibHble 00bEMbI.

TpaHcnopT BELLECTB Yy OpraHn3moB. TpaHCNOPTHbIE CUCTEMbI paCcTeHUIA. TpaHCNOPT BELLECTB
Y XXUBOTHbIX. KpOBEHOCHaA cucTema 1 eé opraHbl. KpoBeHOCHasa cuctemMa No3BOHOYHbIX XXMBOTHbIX
N yenoseka. Cepfue, KPOBEHOCHbIE COCYAbl U KpoBb. Kpyrn KpoBoOo6palleHns. IBOHOLMOHHbIE
YCNOXHEHUA CTPOEHMSI KPOBEHOCHOW CUCTEMbl MO3BOHOYHbLIX XMBOTHBLIX. PaboTa cepaua n eé
perynaums.

BblgeneHne y opraHusMoB. BblgeneHne y pacTeHWid. BblgeneHne Yy KMBOTHbIX.
CokpatuTtenbHble Bakyonu. OpraHbl BblgeneHns. ®unbTpaums, cekpeumsa n 0bpaTtHoe BcacbliBaHUe
KaK MexaHW3Mbl paboTbl OpraHoB BbigeneHns. CBA3b MOMOCTU Teflla C  KPOBEHOCHOW U
BblAENNTENIbHOW cUCTeMaMU. BblgeneHne y MO3BOHOYHbIX >XMBOTHbIX W 4enoBeka. [MOYKu.
CTpoeHune 1 PyHKUMOHMPOBaHWe HeppoHa. Obpa3oBaHme MOUM Y YerloBeKa.

3awmta y opraHn3moB. 3alimra y OfHOK/IETOYHbIX OpraHu3MoB. Criopbl 6aKTepuin U LMCTbI
NPOCTeMIMX. 3awmTa Y MHOFOK/IETOUHbIX pacTeHnin. KyTtukyna. CpefcrtBa MacCUBHOW W
XUMUYECKOW 3aLMTbl. PUTOHLMADI.

3almTa y MHOTOK/IETOUHBIX XXUBOTHbIX. [TOKPOBBI 1 X MPON3BOAHLIE. 3aLlMTa OpraHu3mMa ot
6onesHen. IMMyHHasi cuctema yenoBeka. KNneTouHblin U rymopanbHblil UMMYHUTET. BPOXKAEHHbIN
N NPUOBPETEHHBLIN CreynpnIYecKUA UMMYHUTET. Teopus KIOHa/IbHO-CENEKTUBHOINO MMMYHUTETA
(M. Spnmx, @®. M. bepHer, C. ToHeraa). BocnanutefibHble OTBETbl OPraHn3MoB. Porb
BPOXXAEHHOI0 MMMYHUTETA B PasBUTUN CUCTEMHbIX 3a00/1€BAHNIA.

Pa3fpaXnmocTb U1 perynauma 'y opraHusMoB. Pa3fpaXmmocTb Y OAHOK/IETOYHbIX
opraHn3mMoB. Takcucbl. Pa3fpaXuMocTb U perynaums y pacTeHuid. POCTOBble BeLLECTBA M KX
3HayeHue.

HepBHas cuctema v pedpieKTopHas perynaumns y XXnBoTHbIX. HepBHasa cuctema n eé oTaensl.
IBONOLMOHHOE YC/TOXKHEHME CTPOEHNSA HEPBHOW CUCTEMbI Y XXMBOTHBIX. OTAe/bl FO/I0BHOr0 MO3ra
MO3BOHOYHbBIX XMBOTHbIX. Pehnekc 1 pethnekTopHas gyra. besycnoBHble 1 YCNOBHbIE pedi/ieKchl.

'ymopanbHas perynaumsa UM 3SHAOKPUHHAA CUCTEMa >KMBOTHBLIX W 4YefioBeka. >Kenesbl
9HOKPVHHOW CUCTEMbI W WX TOPMOHbI. [leCTBME TOPMOHOB. B3aMMOCBA3b HEpPBHON U
3HJOKPUHHOW cucTem. 'mnoTtanamo-runogusapHas cucTemMa.

JdeMoHcTpanuu

MopTpeT: W. T1. I'aBnos.

Tabnmupbl 1 cxembl: «OOHOKNETOYHbIE BOAOPOC/IN», «MHOIOKMIETOUHbIE BOLOPOCN,
«bakTepun», «lMpocTeitume», «OpraHbl LBETKOBbLIX pacTeHuin», «CUCTEMbl OpraHoB NO3BOHOYHbIX
XXMBOTHbIX», «BHYTPEeHHEe CTPOEHME HACeKOMbIX», « TKaHWU PacTeHWU», «KOpPHEBbIE CUCTEMbI»,
«CTpoeHne cTebnsa», «CTpoeHWe /NCTOBOWM MNAaCTUHKM», «TKaHW >KUBOTHbIX», «CKenet
yenoBeKa», «lluLleBapuTesibHas cucTeMa», «KpoBeHOCHaa cuctemMa», «[bixaTtenbHas cuctema,
«HepBHaa cuctema», «Koxa», «MblweyHaa cuctema», «BblaenutensHas CcUCTEMa»,
«QHAOKPUHHAA cnucTema», «CTpoeHmne mMbiwupbl», «<MMMYHUTET», «KMLLIEYHONONOCTHbIE», «CXema
MATaHNA pPacTeHWin», «KPOBEHOCHbIE CUCTEMbI MO3BOHOUHBIX YXMBOTHbIX», «CTPOEHUE TUapbI»,
«CTpoeHne nnaHapum», «BHYTpeHHee CTPOEHWE [0XAEBOro Yepss», «HepBHas cuctema pblio»,
«HepBHas cucTeMa nAryLwKmn», «HepsHaa cuctema nNpecMblKaroLWwmxcs», «HepBHaa cuctema nTuLy,
«HepBHasA cuctema MNeKoNUTatoLLMX», «HepBHasA cucTema YenoBeka», «Peiekc».

O6opyfoBaH/e: CBETOBOM MMWKPOCKOM, MUKponpenapaTbl O4HOK/IETOUHbLIX OpraHn3moB,
MUKponpenapaTbl TKaHEen, PakoBMHbI MOJITHOCKOB, KOMIEKLUMN HACEKOMbIX, UTTIOKOXKMNX, YKMUBble



9K3eMMNAPblI KOMHATHbLIX PacTeHWUiA, repbapun pacTeHMn pasHbIX OTAEN0B, BNaXKHble npenaparbl
YXMBOTHbIX, CKeNleTbl MO3BOHOYHbIX, KONIEKLMN GECrO3BOHOUHbIX XMBOTHbIX, CKENIeT YesloBekKa,
060pyaoBaHVe ANS AeMOHCTPaLUMM NOYBEHHOIO M BO3AYLLHOIO NUTaHWUSA PacTeHWI, pacLyenieHuns
Kpaxmana v 6eKoB nof AercTemem epMeHTOB, 060pyA0BaHNe ANS AeMOHCTPaLun OnbITOB MO
N3MEPEHWNIO YKU3HEHHON EMKOCTW NErkux, MeXaHu3Ma [bIXaTe/lbHbIX ABWKEHWI, MOLeNu
F0/IOBHOIO MO3ra Pas/IMYHbIX XXNBOTHbIX.

JlaGopaTopnas padora «/13yyeHne TKaHel pacTeHUI».

JlaGopaTopnas padora «/13yyeHne TKaHel XXNBOTHbIX».

JlaGopaTopHnas padora «l/13yyeHne opraHoB LLBETKOBOI0O PacTEHNS».

Tema 10. PazMHoOkeHHe U pa3BUTHE OPraHM3MOB

dopmbl pa3MHOXEHMSA OpraHM3MoB: 6ecnosioe (BKIOYas BEretaTMBHOE) M MOA0BOE. Buabl
6ecnonoro pasmMHOXeHUA: NOYKOBaHWE, COPYNAuMA, hparMeHTaLms, KNoOH1UPOBaHMe.,

[MonoBoe pasMHOXKeHMe. MonoBble KNeTKN, Un rameTbl. Melio3. CTagun meinosa. lNoseaeHme
XPOMOCOM B Meli03e. KpoccuHrosep. broiornyeckuii CMbIC/ Meino3a 1 NoaoBoro npouecca. Meios
N €ro MecCTO B XXU3HEHHOM LMK/Ie OpraHu3moB.

Mpen3apoabileBoe pa3BuTHne. FameToreHes y XXMBOTHbIX. [1o/10Bble Xene3bl. Obpa3oBaHue 1
pa3BUTMe NOMOBLIX KNeToK. CnepmMaTtoreHes n ooreHes. CTpoeHue NoJoBbIX K/ETOK.

OnnofoTBOPEHNE U 3IMOPUOHAIBHOE pPa3BMTUE XXMBOTHLIX. Cnocobbl OMIO40TBOPEHWS:
Hapy>kHOe, BHYyTpeHHee. NMapTeHoreHes.

HamBmAayanbHOe pasBUTUE OpraHM3MoB (OHTOreHe3). OMOPMONOrNS — HaykKa O pasBUTUN
OpraHnsMoB. Mopgoeenes — 00Ha u3 enasuvix npoobaem smopuonoeuu. Konyenyus mopgozeros u
mooenu mopghozenesza. CTagnn amopuroreHesa XXMBOTHbIX (Ha npuMepe NArywku). ApobneHue.
Tunbl apobneHns. [emepmunuposannoe u nedepmunuposanunoe opobnenue. bBracmyna, munol
oracmyn. OCOBEHHOCTU APO6GNIEHNA MNEKOMUTAKLWMX. 3apodbllleBble NUCTKKU (racTpynauums).
3aknagka OpraHoB W TKaHeM W3 3apofbllleBblX /IMCTKOB. B3anmHOe BMsSiIHME 4acTel
pasBMBatoLLEroca 3apogbiia (3mMOproHasibHas MHAYKUMA). 3aKnagKa niaHa CTPOeHUs XXNBOTHOMO
KaK pe3ynbTaT MepapXmyeckux B3auMOAENCTBMIA reHoB. BansHue Ha aMOpuoHasibHOe pasBuUThe
pas3INYHbIX PaKTOPOB OKPYXKatoLLEn cpeapl.

POCT 1 pa3BuTHE XMBOTHbIX. MOCTIMOPUOHASbHLIN Nepuogd. MpsmMoe 1 HenpsiMoe pas3BUTME.
Pa3BuTve ¢ MeTaMOpP(o30M Yy 6ECMO3BOHOYHBLIX M MO3BOHOYHbLIX YXUBOTHbIX. Bronorunyeckoe
3HayeHWe MpPAMOro W HEMpAMOro pasBUTUA, MX pacrnpocTpaHeHWe B npupoge. Twunbl pocTa
YXMBOTHbIX. DaKTOPbl PerynaumMm pocTa XXMBOTHbIX U 4YenoBeka. CTaauMu NOCTIMOPMOHA/ILHOMO
PasBUTUA Y XXMBOTHbLIX M 4YenoBeka. lNepuofbl OHTOreHesa yenoeka. CTapeHWe U CMePTb Kak
61o1IorMyecKme NpPoLeccsl.

Pa3smMHOXeHVe 1 pa3BuTHe pacTeHWid. FaMeToput 1 cnopoduT. Meiio3 B XM3HEHHOM LMK/e
pacTteHunii. Obpa3oBaHue crop B npoLecce Meinosa. MameToreHes y pacteHmin. OnioL0TBOPEHME 1
pasBuUTNE pPacTUTeNlbHbIX OpPraHn3moB. [IBOMHOe OMNOA0TBOPEHUE Y LBETKOBbIX PacTeHWUM.
O6pasoBaHue 1 pa3BUTHE CEMEHMN.

MexaHn3Mbl Perynsyum OHTOreHesa y pacTeHui U XKMBOTHbIX.

JleMmoHCcTpanumn

MopTpeTsl: C. I'. HaBawwmH, X. LLnemaH.

Tabnuubl N cxembl: «BeretatmBHOE pasMHOXEHME», «Tunbl G6eCnonoro PasmMHOXKEHUSA»,
«Pa3MHOXeHMe X1aMUA0MOHa/bl», «Pa3MHOXEHME 3BINIEHbI», «Pa3MHOXeEHUE ruapbl», «Menos»,
«XpOMOCOMbI», «["ameToreHes», «CTpoeHue ANLEKNETKN 1 criepmaTo3onsa», «OCHOBHbIE CTaauu



OHTOreHesa», «[IpsiMOe W HenpsMoe pa3BUTUe», «Pa3BUTWE MaWMCKOro >yka», «Pa3sutue
capaHum», «Pa3BuTue NArywKu», «[JBOMHOE OMI0A0TBOPEHNE Y LBETKOBbIX PacTeHU»,
«CTpoeHne CceMAH OLHOAOMbHLIX W [BYAONbHLIX PacTeEHWU», «KWU3HEHHbIA LMK MOPCKOW
KanycTbl», «KU3HEHHbIA UMK MXa», «XU3HEHHbIN UMK ManopoTHUKAE», «KU3HEHHbIA LK
COCHblI».

O6opyaoBaHMe: CBETOBON MWUKPOCKOIM, MUKpOMNpenapatbl SNLEKIETOK 1 CNepmMaTo30MioB,
MoZenb «LIMKn pasBuTUS NAryLKm».,

JlaGopaTtopnass padora «l/I3yyeHne CTPOEHMA MOJMIOBbIX KNETOK Ha TrOTOBbIX
MUKponpenapaTax».

IIpakTuuyeckass padora «BbISBfIEHWE NPU3HAKOB CXOACTBA 3apOfblLLeit MO3BOHOUHbIX
XXUBOTHbIX».

JIaGopaTopuas padora «CTPOEHME OPraHOB Pa3MHOXEHUS BbICLLIMX PACTEHNI.

Tema 11. I'eneTHKa — HayKa 0 HaCJICACTBEHHOCTH U UIBMCHYMBOCTH OPraHnu3MoB

icTopuna CTaHOB/IEHUA W Pa3BUTUSA TEHETUKN KaK Hayku. PaboTbl I'. MeHgens, . e ®pusa,
T. MopraHa. Posib 0TeYeCTBEHHbIX YUYEHbIX B pa3BUTUN reHeTuKK. PaboTel H. K. Konbuosa, H. U,
Basunosa, A. H. benosepckoro, I'. [I. KaprieyeHko, KO. A. ®dunmnueHko, H. B. Tumodeesa-
PecoBcKoro.

OCHOBHble TeHeTUYecKue MOHATUA U CUMBOJIbI. [[OMOMOTMYHbIE XPOMOCOMbI, asinefibHble
reHbl, afbTepPHaTUBHbIE MPU3HAKX, AOMUHAHTHbIA W PELEeCCUBHbLIA MPU3HaK, rOMO3NroTa,
retepo3nroTa, 4mcTas JUHWUA, TMopuabl, reHotun, geHoTun. OCHOBHble METOAbl FEHETUKMU:
rMopna0NoOrMYecKUi, LUTONOMMYECKNIA, MONEKYNSAPHO-TEHETUYECKIIA.

JlemoHCcTpanumn

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbuos, H. . Basunos, A. H.
Benosepckuid, I'. [1. KapneueHko, KO. A. dununyeHko, H. B. TumodeeB-PeCcoBCKUI.

Tabnuubl 1 cxeMbl: «MeTofbl FeHETUKM», «CXeMbl CKPeLLMBaHNSA.

JIaGopaTopnas padora «[po3oduna Kak 06beKT reHeETUYECKMUX UCCNEeA0BaHNN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpelwmaHue. MepBblid 3aKOH MeHAens — 3aKoH eAnHo06pasns rmopuaos
MepBoro nokosneHus. MNpasuao 4OMUHMPOBaHWSA. BTopoii 3akoH MeHAens — 3aKoH pacLyen/ieHuns
MPU3HaKOB. LiuTonornyeckne 0CHOBbI MOHOTMOPMAHOIO CKpeLLmBaHus. MMnoTesa YNCTOTbI ramer.

AHanusunpyollee ckpewyyBaHme. NpoMeXyTouUHbIA XapakTep HacnefoBaHus. PacluensneHne
MPW3HAKOB NPWY HEMOIHOM LOMUHMPOBAHUN.

AnrnépuaHoe ckpelmBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBUCMMOro Hac/ef0BaHus
MPU3HAKOB. LIMTONOrnyeckne 0CHOBbI AUTMOPUAHOIO CKPELLMBaHUS.

CuennieHHoOe HacnefoBaHue npusHakoB. Pabotbl T. MopraHa. CuensieHHoe HacnefoBaHue
reHOB, HapyLUeHNe cuensieHna mexay reHamm. XpomMocoMHasa Teopus HacneLCTBEHHOCTMU.

"eHeTMKa nona. XPOMOCOMHbIA MexaHu3M orpefeneHnst nosa. AyToCOMbl U MOOBblE
XPOMOCOMbI. [TOMOrameTHbIA M reTeporameTHblil Mos. [eHeTu4yeckas CTPYKTypa MO/OBbIX
XpomMocoMm. HacnenoBaHue NpU3HAKOB, CLEMEHHbIX C NMOJIOM.

(eHOTMN Kak LenocTHasa cucTema. [17eMoTponus — MHOXKECTBEHHOe [elCTBue reHa.
MHOXeCTBEHHbIV  afinenn3m. B3auMmopgeiicTBue Heasne/lbHbIX TreHoB. KoMnieMeHTapHOCTb.
anucTas. Nonumepus.

[eHETUYECKNA KOHTPO/Ib PasBUTUA PacTeHWU, >KMBOTHbIX W YeNOBeKa, a TaKxke
(hM3MOSTIOTMYECKMX NPOLLECCOB, NMOBEAEHNSA N KOTHUTUBHBIX PYHKLUMIA. [TeHETUYECKME MeXaHU3MbI



CUMOMOreHe3a, MexaHU3Mbl B3aMMOAENCTBUA «XO3AUH — NapasuT» M «X03d9MH — MUKPOOMOMS.
"eHeTNYeCKMe acreKTbl KOHTPONA U U3MEHEHWUS HacNefCTBEHHOW WHMOpMauUMM B MOKONEHUSAX
K/NeTOK 1 OpraHu3moB.

JlemoHCcTpanumn

MopTpeTsbl: I'. MeHgens, T. MopraH.

Tabnuubl N cxembl: «llepBblid 1 BTOPON 3aKOHbI MeHaens», «TPeTUin 3akoH MeHaens»,
«AHaNM3NpyloLLee CKpeLmBaHne», «HenonHoe JOMUHMPOBaHUe», «CuenieHHoe HacnefoBaHue
MPU3HaKOB Y AP030tnsbl», «IFeHeTnKa nona», «Kapnotun venoseka», «Kapmotnn apo3odusbis»,
«Kapuotun ntuupl», « MHOXECTBEHHbIN anfennsmy», «B3anMoLencTeme reHoB.

O6opynoBaHve: MOAenb 418 AeMOHCTpauuy 3aKOHOB efMHOo06pasvs rmopuios Mepeoro
MOKOMEHNA W pacLueneHna Npu3HakoB, MOAenb AN AeMOHCTpauMu 3akoHa He3aBWCUMOro
HacnefoBaHMA MPU3HAKOB, MOAeNb AN1A LEeMOHCTpaLUnUn CLENIeHHOro HacnefoBaHUA Npu3HaKoB,
CBETOBOW MMKPOCKOM, MUKporpenapar: «po3odunias.

IIpakTuuyeckas padora «/3yyeHne pe3ynbTaToB MOHOMMOPUAHOIO CKpeLBaHus Y
APO30thNNbI».

IIpakTnueckas padora «l/I3yyeHne pe3ynbTaTOB AUTMOPUAHOIO CKpeLlvBaHus Y
APO30thNbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogenictBme reHotmna u cpefdbl npu QopmmpoBaHMK (eHoTuna. W3MeHUYMBOCTb
NpU3HakoB.  KayecTBeHHble W KONMYECTBEHHble  MpU3HaKW. Bugbl  M3MEHUMBOCTMU:
HeHacneACTBEHHAA 1 Hac/eACTBeHHas.

MogamnnkaumoHHas M3MeHYMBOCTb. Ponb cpefbl B (POPMMPOBAHUN MOAUMDMKALMOHHOM
M3MEeHUMBOCTU. Hopma peakuumn npusHaka. BapuauuoHHbIR psg 1M BapuaumoHHas Kpusas (B.
NoraHHceH). CBolicTBa MOANMPUKALMOHHON N3MEHUNBOCTN.

eHOTMNMYeCcKas W3MeHUYMBOCTb. CBOWCTBA TEHOTUMUYECKON M3MEHUMBOCTU. Buppl
reHOTUNUYECKOW N3MEHUYMBOCTMN: KOMOMHATUBHAS, MyTaLMOHHas.

KombuHatuBHas M3MeHUYMBOCTb. Meio3 1 MonoBOM NpPoLecC — OCHOBa KOMOGMHATWMBHOW
M3MEHUYMBOCTUN. PO/Ib KOMBMHATVBHON M3MEHUYMBOCTU B CO34aHNUMN TEHETUYECKOr0 pasHoobpasns B
npesenax o4Horo Buaa.

MyTaunoHHast W3MEHYMBOCTb. Buabl MyTauuid: TreHHble, XPOMOCOMHbIE, T[€E€HOMHbIE.
CnoHTaHHble W MHAYLMPOBaHHbIE MyTauuwn. HAepHble K UUTONMIasMaTUYECKMEe MyTauuw.
Comatunyeckne ¥ MonoBble MyTaumu. TpUUYMHBI BO3HWUKHOBEHMS MyTauuid. MyTareHbl U ux
B/IVAHWE Ha OpraHu3mbl. 3aKOHOMEPHOCTM MYyTaLMOHHOro npouecca. 3aKOH FOMOOrNYECKNX
PSAOB B HacnefcTBeHHOM u3MeHumBocTM (H.W. BaBwunioB). BHesfepHas WM3MEHUMBOCTb U
HacneACTBeHHOCTb.

Dnucenemuxa u INUSEHOMUKA, PpOJIb INUCCHEeMUYEeCKUX qbaKmopoe 68 HACNe006aHUU U
usmeHvyueocmu qbeﬂomunuqecmtx NPU3HAKOB Y OPp2AHUIMOE.

JdeMoHcTpanuu

MopTpeThl: I'. ge dpus, B. MoraHHceH, H. V. BaBnnos.

Tabnmubl M cxembl: «Buabl W3MEHYMBOCTM», «MoauUKaLMOHHas W3MEHUYMBOCTb,
«KOMbBMHATMBHAs M3MEHUMBOCTL», «Meino3», «OnnogoTBopeHne», «IeHeTnYeckme 3aboneBaHuns
yenoBeKay, «Buabl MyTaumnin.

O6opyfoBaH/e: XMBble W TrepbapHble 3K3eMMIAPbl KOMHATHBIX PACTEHUW, PUCYHKM
(hoTorpadum) XMBOTHBIX C Pa3IMYHLIMU BUAAMU U3MEHUNBOCTN.



JlaGopatopHast  paGora  «VIccnefoBaHMe  3aKOHOMEPHOCTEW  MOAUMUKALMOHHOW
M3MEHYMBOCTU. OCTPOEHNE BapUaLMOHHOIO pasa 1 BapuaLiOHHOW KPUBOA».

IMpakTyeckas padora «MyTaumm y opo3odusbl (Ha roTOBbIX MUKpPOMpenapaTax)».

Tema 14. I'eHeTHKa YejI0BEeKA

Kapvotnn 4yenoBeka. MexayHapoaHad nporpaMMa WUCClefoBaHWA TeHoMa  YesioBeka.
MeTofbl M3y4YeHUsi TeHETUKM YesIOBEKA: TeHeasiorMyeckunii, 6/IM3HEeL0BbIA, LUTOreHETUYECKUA,
NoNyNAUNOHHO-CTAaTUCTUYECKUIA,  MONEKYNAPHO-reHeTuYecknin. COBpPeMEHHOe — OnpefeneHune
reHoTuna: NosIHOreHOMHOe CeKBeHMPOBaHWe, reHOTUNMPOBaHKeE, B TOM Yucie ¢ nomoLybo MLP-
aHasm3a. HacneacteBeHHble 3a60/1eBaHMS YenioBeka. ["eHHble 1 XPOMOCOMHbIe 60/Ie3HM YesioBeKa.
BonesHn ¢ HacneACTBEHHOW NpPeapacnonoXeHHOCTb. 3HaydeHWe MeAULMHCKON TeHeTUKN B
NpefoTBPaLLEHUN U NIeYEeHUUM TEeHEeTUYeCKMX 3aboseBaHMn 4enoBeka. MeLuKO-TeHeTUYEeCKoe
KOHCY/bTpoBaHMe. CTBOMOBbIE KNETKU. MOHATUE «TeHeTUUYECKOro rpysa». ITUYECKMe acrnekThbl
nccnefoBaHuA B 06/1aCTV pelakTMPOBaHNA reHoOMa U CTBOJIOBbIX KNETOK.

"eHeTMYeCKMe (haKTOpbl MOBbILLEHHON YYBCTBUTE/IbHOCTU YesioBeKa K (IM3MYeCKoMy WU
XUMUYECKOMY  3arpsi3HEHUIO OKpY)Katowleil cpefbl. [eHeTMyeckasd MpeapacrnofioKeHHOCTb
4esloBeKa K NaTosIorusm.

JdemoHcTpanumn

Tabnmubl U cxembl: «Kapuotun yenoBeka», «MeTodbl U3YYEHUS TEHETUKM YeNI0OBEKa»,
«["eHeTnYeCcKMe 3ab601eBaHNA YeNOBEKa».

IMpakTuyeckasn padora «CocTaBneHne 1 aHaIN3 POLOC/TIOBHOW».

Tema 15. Cenrekuusi OpraHu3MoB

JomecTnkauma wn cenekuus. 3apoXkaeHWe cenekuum v AoMecTuKauumn. YdeHue H. W.
BaBunioBa 0 LleHTpax NponcxoXaeHns 1 MHOroobpasmst Ky/bTYPHbIX pacTeHUA. Ponb cenekumnm B
CO3[aHNN COPTOB PACTEHMUI M MOPOJ XKMBOTHbIX. COpT, NOpPoAa, WTaMM. 3aKOH FOMO/IOrMYECKMX
PSA0B B HAcneACTBEHHOW M3MeHuUmMBocTM H. V. BaBunosa, ero 3HauyeHue AN CeneKUUOHHOM
paboThbl.

MeToabl CenekUMOoHHOW paboTbl. VICKYCCTBEHHbIN OTOGOP: MacCoBbIA U UHANBUAYASIbHbBIN.
ATanbl KOMOWHALMOHHOWN cenekumn. VcnbiTaHue npowvssoauTened no notomctey. OT60p no
reHOTUMY C MOMOLLbIO OLLEHKM (hbeHOTUMa MOTOMCTBA M OTOOP MO reHOTUMY C MOMOLLbIO aHa/n3a
OHK.

NCKYCCTBEHHbIA MyTareHe3 KakK METOf CeNeKUMOHHON paboTbl. PagmauloHHbIN 1
XUMUYECKNIA  MyTareHe3 Kak WCTOYHWK MyTaumii Yy  KynbTypHbIX (DOPM  OpraHu3mos.
cnonb3oBaHe reHOMHOIO peaakTMpoBaHMA Y MeTOA0B PeKOMOUHaHTHbLIX AHK ana nonyyeHus
MCXOLHOro matepuana g cenexkunn.

MonyyeHne  nosmniongos.  BHyTpuBuposas  rmbpuamsaums.  bBamMskopogcTBeHHOe
CKpeLLrBaHue, NN MHOPUANHT. HepoACTBEHHOE CKpeLLvBaHue, Un ayTopuanHr. F'eTeposnc u ero
npuunHbl. cnonb3oBaHne reteposnca B cenekuun. OTtaanéHHas rmépuamnsaums. MpeogoneHve
6ecnnogmna MexxBuAoBbIX rMOpMAoB. [JOCTUXEHMS CeNeKUMn PacTeHUA W XXMUBOTHbIX. «3enénas
PEBOIIOYUA).

CoxpaHeHMe N U3y4yeHWe TeHETUYECKUX PECYPCOB KY/bTYPHbIX PACTEHUI U WX OUKUX
poauyen ons co3faHnUsA HOBbIX COPTOB U TMOPUAOB CeNbCKOX03ANCTBEHHbIX KYNbTYp. HM3yuenue,
CoXpaHernue u ynpaejieHue ceHemu4eCcKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U npomulCiloBblx
HCUBONIHBLX 6 YEJIAX VIIYHUIUUEHUA CYIeCmMEYIoWUX U CO30AHUSL HOBbIX I’lOpOd, JUHUL U Kpoccos, 6 mOM



yucie ¢ npumeHeHuem COBPEMEHHbBIX Memoooes HAY4YHblX MC‘CJle()OéiaHuIZ, nepedogblx uoet u
nepcneKmuBeHsblx MexHOoI02U.

JdeMoHCcTpanuu

MopTpeTbl: H. . Basunos, . B. MuuypuH, . . KapneyeHko, I1. 1. JlykbsHeHKo, b. J1.
AcTaypos, H. bopnoyr, A. K. benses.

Tabnuubl N cXembl: «LLeHTPbl NPOUCXOXKAEHNS N MHOIO06pasusi Ky/NbTYPHbIX PacTeHU»,
«3aKOH TOMOJIOTMYECKUX PALOB B HAC/MEACTBEHHON W3MEHUMBOCTU», «MeTofbl Cenekumms,
«OTaanéHHasa rmbpuamnsauns», «MyrareHes».

JlaGopaTopHas paGora «/I3yyeHVe COPTOB Ky/bTYPHbIX PAacTEHWA U NOPOJ AOMALLHMX
YXUBOTHbIX».

JlaGopaTopuas padora «/13yuyeHne MeTO0B CENEKLNN PAaCTEHNIA».

IMpaxkTuyeckas padora «[1pVBMBKa PACTEHNI».

Okckypeusi «OCHOBHblE MeTOAbl U AOCTVDKEHUA CeNeKuuyM PacTeHUA U XMBOTHbLIX (Ha
CeNIEKUMOHHYI0 CTaHLUMIO, MNEMEHHYIO (bepMy, COPTOUCMbITATENIbHbIA Y4acTOK, B TernjMyHoe
X039MCTBO, B 1a60PaTOPUIO arpoyHMBEPCUTETA UM HAYYHOTO LIEHTPa)».

Tema 16. buotexHos0rusi ¥ CHHTeTHYECKAs1 OMOJIOT U

OO6beKTbl, WCMOMb3yeMble B OWOTEXHONOTUW, — KNETOYHble W TKaHEBble Ky/bTYpbl,
MUKPOOPraHn3mbl, WX XapakTepucTuka. TpaauumoHHas OuoTexHonorns: XneboneyeHwe,
Nosly4yeHne K1CIoMOMIOYHbIX MPOAYKTOB, BUHOAeNne. MUKpooruonormnyecknii cnuHtes. OB6beKTbl
MUKPOOMONOrNYECKNX TEXHOOMMIA. MPOon3BOACTBO Ge/Ka, aMMHOKMCIOT U BUTAMUHOB.

Co3faHne  TEXHONMOMMA U WHCTPYMEHTOB  Lie/IeHanpaB/ieHHOr0  U3MEHEHUs  ”
KOHCTPYMPOBaHNA reHOMOB C Lie/1bo MoJlyYeHnsi OpraHnM3MoB U MX KOMIMOHEHTOB, CoAepXXaLlnx He
BCTpeyatoLLmecs B NpMpoae GMOCMHTETUYECKIME NYTW.

KneTouHas wHXeHepusi. MeTofbl KyNbTypbl KMETOK W TKaHel pacTeHWd U XKUBOTHbIX.
KpnobaHkn. ComaTmyeckas rnépuamnsaums u comaTuyeckuii ambpuoreHes. licnonb3oBaHue
rannonaoB B CeNeKuun pacTeHuid. Illonyuenue moHOKIOHANbHBIX anmumein. HMcnoavzosanue
MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX anmumen 8 meouyure. V/ICKYCCTBEHHOE OM/0A40TBOPEHME.
PeKOHCTPYKUMA AALEKNETOK M KIOHMPOBaHME XKMBOTHbIX. MeTo TpaHCcnnaHTauum aaep KNeTok.
Texnonocuu 0300[906]181—!14}2, KyJ1ibmusupoearusl u MUKDOKJIOHANIbHO20 PASMHOIICEHUA
CEeNbCKOXO3AUCHBEHHBIX KyJlbmyp.

XPOMOCOMHasA U TeHHast MHXeHepus. VICKYCCTBEHHbIN CUHTE3 reHa M KOHCTPyMpOBaHMWe
pekoMObUHaHTHbIX AHK. Cozoanue mpanceennvix opeanuszmos. [OCTVKEHUS W MEPCMNEKTUBDI
XPOMOCOMHOW U FTEHHOIN NHXXEHEPUWN. IKOSIOTNYECKME U 3TUUECKIE MPO6IEMbI TEHHOI HXEHEPUMN.

MeguumHckme 6roTexHonornn. foctreHomHas umposas mMeguumHa. MLUP-gmarHoctmka.
MeTab0M10MHbIA aHann3, reHOLEHTPUYECKMIA aHa/IM3 NPOTeOMa YesloBeKa NS OLEHKN COCTOSHUSA
ero 340poBbA. VIcnonb3oBaHMe CTBOMIOBLIX K/ETOK. TapretTHas tepanua paka. 3D-6MonHxeHepns
A9 pa3paboTky (PyHAAMEHTa/IbHbIX OCHOB MEeAMLMHCKUX TEXHOMOMMI, CO34aHNA KOMIMIEKCHBIX
TKaHel COYeTaHVeM TEXHONIOTUA TPEXMEPHOro GMONPUHTMHIA N CKa(hoNAMHIa ANA pPeLLeHns
3a4a4 nepcoHaIM3nNPOBaHHON MeANLIMHBI.

Co3aaHne BEKTOPHbIX BaKUMH C Uebio obecrneyeHns KOMOWHMPOBAHHOW 3allMTbl OT
Bo36yamTenein OPBW, ycTaHOBNEeHWe MOMEKYNSPHbIX MeXaHW3MOB (YHKUMOHMpoBaHUS PHK-
CoAepXaLmx BMPYCOB, BbI3bIBAKOLMX 0COO0 OnacHbIe 3a60/1eBaHNSA Yesl0BeKa U XMBOTHBIX.

JleMmoHCcTpanumn



Tabnuubl 1 cxeMbl: «/ICMob30BaHNE MUKPOOPraHN3MOB B NMPOMbILL/IEHHOM MPOV3BOACTBE,
«KneTouHas NHXeHepus», «CeHHas MHXEHepUsI».

JlaGopaTopnasi pa6ora «/13yyeHne 06bEKTOB OUOTEXHOMOTUN».

IIpakTuyeckas padora «[10/1y4eHe MOTOYHOKMCIbIX NMPOAYKTOBY.,

OKcKypeusi «BMOTEXHONOrNA — BaXKHENLWas NpPou3BOAUTENbHAA Cula COBPEMEHHOCTU (Ha
BMOTEXHONOrMYECKOe MPOU3BOACTBO)».

11 KJIACC

Tema 1. 3apo:kneHue u pasBuTHE IBOJTIOLUOHHBIX NPEACTABJICHUH B OMOJIOTMH

3JBoNouUnoHHas Teopusa Y. dapsuHa. MpeanockbiiKv BO3HUKHOBEHNA AapBUHM3MA. XKU3Hb U
Hay4yHasa geaTtenbHocTb Y. [lapBuHa.

ABWKyLLme cusbl 3B0IIOLMKY BUAOB No Y. [lapBuHy (BbICOKas MHTEHCUBHOCTb Pa3MHOXEHWS
OpraHM3moB, HacneACcTBEHHas WM3MeHYMBOCTb, Gopbba 3a CyLLeCTBOBAHWE, ECTECTBEHHbIN |
MCKYCCTBEHHbIA 0TOOP).

OdopmrnieHne cnHTeTUYECKOW Teopun asontoumn (CT3). HeilTpasbHas Teopus 3BOJOLMN.
CoBpeMeHHas 3BOMOLUMOHHAA 6uoniorns. 3HadeHue 3BOJIHOLMOHHOW Teopun B (hOPMUPOBaHKM
eCTeCTBEHHO-Hay4HOW KapTUHbI MUpa.

JdemoHcTpanuu

MopTtpeTbl: Apuctotens, K. JlIuHHeRr, XK. B. Slamapk, 3. XX. CeHT-Unep, XK. KioBbe, Y.
HapsuH, C. C. YeTepukos, U. V. LLmanbrayseH, k. XongeiH, [l. K. benses.

Tabnuubl 1 cxembl: «Cuctema >kmeo npupogbl (Mo K. JIMHHER)», «JIeCTHULA >XMBbIX
cylecTtB (no Jlamapky)», «MexaHn3m (hopMrUpoBaHMsi NPUCNOCOBNEHNIA Y PACTEHNIA U XKNBOTHbIX
(no Jlamapky)», «KapTa-cxema mapwipyTta nytewectsmsa Y. [apBuHay», «Haxoaku Y. JapBuHa»,
«DopMbl 60pbObLI 3a CyLLeCTBOBaHUE», «[lopoabl rony6ei», «MHOroobpasue KynbTypHbIX hopM
KanycTbl», «[lopodbl AOMALLUHMX >XMBOTHbIX», «Cxema 00pa3oBaHWS HOBbIX BMAOB (No Y.
[apBuHy)», «Cxema COOTHOLUEHUS ABWKYLMX CWUI 3BOMOLMKU», «OCHOBHbIE MOMOXEHMS
CUHTETUYECKON TEOPUN 3BONHOLLMMN.

Tema 2. Mukpo3BoIouus U €€ pe3yabTaThl

Monynauns Kak 3nemMeHTapHas eauHuua 3sosoumm. COBpeMeHHble MeTOAbl OLEeHKM
reHeTMYeCKOro pasHoobpasmst U CTPYKTYpbI NONynaumin. M3meHeHe reHothoHAa Nonynaumm Kak
3N1eMeHTapHOe 3BOJIIOLUVOHHOE fAB/eHMe. 3aKOH TeHeTuyeckoro pasHoBecus K. Xapau, B.
BaliHGepra.

AneMeHTapHble  (hakTopbl  (ABMXKYLUME CWUAbl)  3BOMOUMM.  MyTalMOHHbIA  npoLecc.
Kom6rHaTuBHas M3MeHUYMBOCTb. [peid reHoB — ClyvaliHble HeHanpaB/ieHHbIE U3MEHEHWS YacToT
annenein B nonynauusax. dPGeKT ocHosatens. dggexm bymoiiounoco copaviuxa. Chudicenue
2EHemuU4ecKo20 pazHooopasus. npudunsl u cieocmeus. llposenenue sghpghexma opetipa cenos 6
oonvwux u maneix nonyaayusx.  Mwurpaumun.  M3ondaums  nonynauuid: - reorpauyeckas
(npocTpaHcTBeHHas), buonornyeckas (PenpoayKT1UBHas).

EcTecTBeHHbI 0T60P — HaNpPaBNAOLLMIA haKTop 3BONOLUMK. POPMbI ECTECTBEHHOIO 0TOOPA:
ABWXKYLMA,  CTabMNM3NPYIOWMWIA,  paspblBalownini - (4M3pynTuMBHbIA).  MonoBo  oT6Op.
BO3HMKHOBEHWeE 1 3BO/IIOLUA COLMANIbHOMO NMOBEAEHNS XKMBOTHbIX.

[MpNCnoco6/IeHHOCTb  OPraHM3MOB  Kak pesy/nbTaT  MUKPO3BOMOLMKU.  BO3HWKHOBEHME
NPUCNOCO6/IEHNIA Y OpraHn3mMoB. ApoMopdo3bl U nanoaganTayun. Mpumepsl NPUCIOCOBNEHNIA Y



OpraHuM3MoB:  Moposnornyeckne,  (U3MONIOTMYECKNE, OUOXUMWUYECKME,  MOBEAEHYECKNE.
OTHOCUTENBHOCTL NPUCNOCOBIEHHOCTM OpPraHM3MOB.

Bug, ero kputepun un CTpykTypa. BupoobpasoBaHue Kak pe3ynbTaT MUKPO3BOJIHOLMU.
N3onsumsi — KNoyeBoM (hakTop BMAoo6pas3oBaHMsA. [yTM M cnocobbl BWA006pPa30BaHUS:
annonarpuyeckoe (reorpaduyeckoe), cumnatTpuyeckoe (3KOIOMMYECKOoe), «MIHOBEHHOe»
(nonunnongusauns, rubpuansauns). JantensHOCTb 3BOJHOLNOHHbBIX MPOLECCOB.

MexaHn3Mbl (POPMMPOBaHNS BMOIOrMYECKOro pasHoobpasms.

Ponb  3BOMIOUMOHHON  GUoMorMKM B pa3paboTKe Hay4HbIX METOLOB COXpPaHeHus
bropasHoobpasma. MUKPO3BOMOUMA U KO3BOMOUMA MapasuToB U KX X03eB. MexaHU3Mbl
(hopMMpPOBaHNA YCTOMUYNBOCTM K aHTUOMOTUKAM U CNOCOBbI 60PLOLI C HEW.

JdeMoHCcTpanuu

MopTpeTsl: C. C. YUeTBepukos, 3. Maiip.

Tabnuubl 1 cxembl: «MyTauMOHHasA U3MEHYMBOCTb», «IMONYyNAUMOHHAA CTPYKTypa Buaax,
«Cxema nposBneHnss 3akoHa Xapau-BanH6epra», «BWXYyLME  CUMbl  3BONHOLAN»,
«QKOMormyeckass mM3onsumMa  nonynsunii - ceBaHCKon openn», «leorpaguueckas n30nAUMS
NMCTBEHHULbI CUBUPCKON M NUCTBEHHWULbI AaypPCKOn», «onynsuMoHHbIE BOJSIHbI YMCMIEHHOCTU
XULHWUKOB WK XXepTB», «Cxema [eNCTBUSA €eCTeCTBEHHOro otbopa», «Popmbl 6GOpbObI 3a
CyLLEeCTBOBaHMe», «HAYCTpUanbHbIiA Me/TaHU3M», «XuBble MCKOMaeMble»,
«[MOKPOBMTENLCTBEHHAA OKpacKa >KMBOTHbIX», «[lpeaynpexaarolas oOKpacka >XMBOTHbIX»,
«®Pu3nonornyeckne agantaymm», «FMpucnocobieHHOCTb OpPraHM3mMoB N eé OTHOCUTENIbHOCTbY,
«Kputepun Buga», «Buabl-OBOMHUKM», «CTpyKTypa Buga B npupoge», «Crnocoobbl
BMA00OpazoBaHusa»,  «leorpauyeckoe  BuAooOpasoBaHMe  TPEX  BMAOB  NlaHAbILLIEN»,
«OKOMOrMYecKkoe BWA0O0OpPa30BaHMe BWAOB CUHUL», «[lonunnounabl pacTeHuin», «KamycTHO-
pefeYHbIin rnopua».

O6opynoBaHue: repbapumn pacTeHWi, KOMNEKUMM HaCeKOMbIX, yydyena NTUL, U 3Bepelt C
nprMepaMn pas/inyHbIX MPUCMOCOBNEHMIA, Yydena NTUL W 3BEpPeit pasHbIX BWUAOB, repbapum
pacTeHuin 6/IM3KMX BUA0B, 06pPa30BaBLUNXCS Pa3/IMYHbLIMK criocobamu.

JlaGopaTopnas padora «BblsiBNeHVEe N3MEHUMBOCTLN Y 0COBEN OAHOr0 BUaa».

JlaGopaTtopnass paGora «[1pucnocobneHns OpraHU3MoB UM UX  OTHOCUTE/bHasA
LIe/1eCO06Pa3HOCTb.

JlaGopaTopnas padora «CpaBHeHVe BMA0B N0 MOP(OIOrMYECKOMY KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJabTaThl

MeToabl M3ydYeHUs MaKpo3BOMOUUK. 1aneoHTONOrMYecKne MeToAbl U3YUYeHUs 3BOJOLNN.
[MepexofHble (hopMbl 1 PUNOTEHETMYECKIE PALbI OPraHM3MOB.

Buoreorpaduyeckme metobl n3yveHns ssosoumm. CpaBHeHMe (iopbl 1 PayHbl MAaTEPUKOB
N OCTPOBOB. buoreorpaguyeckre obnact 3emnu. Buapl-aHAEMUKN U PESIUKTBI.

AMOPUONOrNYECKME U CPABHUTE/IbHO-MOPMOIOTMYECKE METOAbl WM3YYeHWUA 3BOMOLUN.
"eHeTMYeCKe MexaHW3Mbl 3BOJIOLUMM OHTOreHe3a W MOSAB/IEHUS 3BOJIOLMOHHBLIX HOBLUECTB.
[[OMOIOrnYHbIE N aHAIOTMYHbIE OpraHbl. PyanMeHTapHble opraHbl 1 ataBu3Mbl. MonekynsipHo-
reHeTMYecKne, BMOXUMNYECKME N MaTEMATUYECKME METO/bI N3YYeHUS 3BOOLUMMN. TOMOIOTNYHbIE
reHbl. CoBpemMeHHbIe METOAbI MOCTPOEHUS (PUIOrEHETUYECKUX AEePEBLEB.

XpPOMOCOMHbIe MyTaLUn 1 3BONHOLMNA TEHOMOB.

O6Lme 3aKOHOMepPHOCTU (MpaBwuna) 3BoMOUNN. [punyun cmenst pynkyui. HeobpaTMMoCTb
aBofounn. AgantrueHasa paguaumsa. HepaBHOMEPHOCTb TEMMOB 3BOJTHOLUN.



JemMoHCTpauuu

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, ®. Mionnep, 3. leKKerb.

Tabnmupl U cxembl: «PUNOreHETUYECKUI PsAg owagmn», «ApXeonTepuKe», «3Bepo3yoble
Auepbl», «Cterouedanbl», «PUHNODUTBLI», «CeMeHHble ManopoTHUKW», «buoreorpaguyeckue
30Hbl 3emnn», «[pei KOHTUHEHTOB», «PenuKTbl», «HayasbHble CTagun 3MOPUMOHAILHOIO
PasBUTUNA MO3BOHOYHbIX YXXMBOTHbIX», «["OMOJIONMYHbIE N aHA/IOrMYHbIE OpraHbl», «PyANMEHTbI»,
«ATaBn3MbI», «XPOMOCOMHble HabOpbl 4YenoBeka W LWIMMMNaH3e», «[iaBHble HarpasieHns
3BONHOUMNY», «O6LLMe 3aKOHOMEPHOCTU 3BOJTHOLAN.

Ob6opyfoBaHMe: KOMMEKUMK, repbapun, MyNsHXKM MCKOMaeMbIX OCTaTKOB OpraHn3mos,
MY/SXKA TOMOJSIOTUYHBIX, aHANIOrNYHbIX, PYAUMEHTAPHbLIX OpPraHoB WM aTaBM3MOB, KOJNEKLUK
HaCceKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

HayyHble TrunoTesbl MNPOUCXOXAEHMS XXU3HM Ha 3emne. AOGMOreHe3 v naHcnepmus.
[oHay4yHble nNpeacTaBfieHUs O 3apOXKAEHUU >KM3HK (KpeauuoHu3m). [nnoTesa MNOCTOSAHHOIMO
CaMO03apoXKAEHUA KN3HU U eé onpoBepxkeHne onbiTamn . Pegn, J1. CnannaHuaHu, J1. MNMacTepa.
[poMCXOXKAEHME XMN3HN 1 acTPobUoNorus.

OCHOBHble 3Tanbl HeOpraHNM4Yeckomn asosnouuK. MnaHeTapHas (reosormyeckas) 3BOMOLMS.
Xunmnyeckas 3Bonoums. AGMOreHHbIN CUHTE3 OPraHNYeCKMX BELLLECTB U3 HeopraHMYecknx. OnbIT
C. Mwunnepa n I'. KOpu. ObpasoBaHue nonnMmepos 13 MoHomepoB. KoauepsaTtHas runotesa A. U.
OnapuHa, runotesa nepBuyHoro 6ynboHa K. XonmeiHa, reHeTuyeckas runotesa . Ménnepa.
Pn6osnmbl (T. Yek) u runotesa «mmpa PHK» Y. mn6epta. dopmupoBaHume MembpaH U
BO3HMKHOBEHWEe MPOTOK/ETKN.

Nctopus 3emnm M MeTodbl €€ wu3ydeHMs. lVickonaemble OpraHn4eckne OCTaTKW.,
[eoxpoHonormss 1 eé  wmetodbl. OTHOcUTENbHAst W abCOMOTHAsA  reoXPOHOMOrUS.
[(e0XpOHOMOrMYecKas LKana: 30HbI, 3pbl, MEPUOLbI, ANMOXMU.

HauyasibHble 3Tanbl OpraHWyeckoi 3BoouMun. osiBNeHVMe U 3BOMOLMS MEPBbLIX KIETOK.
Jsosnoums mMetabonmama. BO3HMKHOBEHMe MepBbIX 3KOcUCTEM. COBPEMEHHbIE MWUKPOOHbIE
OMONNEHKN KaK aHasior rnepBbIX Ha 3eMie coobLecTs. CTpoMaTonuTbl. MNpokaproThl U 3yKapuoThl.

[MponcxoxaeHne 3ykapuoT (CMMOuoreHes). OBOOLMOHHOE MPOVCXOXAEHNE BUPYCOB.
[MponcxoXgeHne  MHOTOKIETOYHbLIX — OpraHusMoB.  BO3HMKHOBEHME  OCHOBHbLIX  Tpynn
MHOTOK/1ETOYHbIX OPraHM3MOB.

OCHOBHbIE 3Tarlbl 3BO/IOLMMN BbICLUMX pacTeHUA. OCHOBHbIE apoMOpPdO3bl pacTeHUi. Bbixog,
pacTeHWd Ha cyuwy. MosiBneHWe CropoBbIX pacTeHW K 3aBoeBaHMe UMKU cywn. CemeHHble
pacTeHus. MNponcxoXxaeHne LLBETKOBbLIX PaCTEHUIA.

OCHOBHbIe 3Tarbl 3BOMIOLMN >KMBOTHOrO Mupa. OCHOBHblE apOMOP(O3bl >KMBOTHBIX.
BeHackas hayHa. KemOpuinCKuiA B3pbIB — MOSIB/IEHWE COBPEMEHHbLIX TUMOB. epBble XOPA0BbLIE
XXMBOTHble. XKU3Hb B BOZE. DBOJMOLMA NO3BOHOUHBIX. [poncxoxaeHne ampuonini n penTuani.
[MpovcxoxaeHne MnekonuTarowmx u ntud. MpuHUMN Kayesoro apomopdosa. OcBoeHue
6eCno3BOHOYHBIMM 1 MO3BOHOYHBIMU YKMBOTHBIMM CYLLIW.

Pa3BuTME XXMN3HN Ha 3em/ie Mo apam 1 nepuogam: apxei, NpoTepo3oi, Naneo3on, Me3030Mu,
KaiH0301. O6LLas XapakTepuCcTrKa KnMmara 1 reosiormMyecknx npoLeccos. IossneHne 1 pacuseT
XapaKTepHbIX OpraHn3MoB. Yrneobpa3oBaHWe: ero YC/noBWs W BMSHWE Ha ra3oBblid COCTaB
aTmocepsbl.



MaccoBble BbIMUPaHWA — 3KOMOMMYeCKMe KPU3nCbl npowunoro. MpuunHbl 1 CnefcTeus
MaccoBbIX BbIMUPaHUIA. COBPEMEHHbIA 3KOMOTMYECKUA KPU3KUC, ero ocobeHHoCTW. Mpobnema
COXpaHeHus bropasHoo6pasna Ha 3emse.

CoBpeMeHHas cuUCTemMa OpraHuM4yeckoro mupa. MNpuvHUMNGE Knaccugukaumm opraHu3mosB.
OCHOBHbIe crcTeMaTUYeCKne rpynmbl OpraH13moB.

JdeMoHCcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaduaHu, J1. MNactep, . N. MeuHukos, A. . OnapuH, [Ix.
XonpeiH, I'. Ménnep, C. Munnep, I'. KOpu.

Tabnumupl 1 cxeMbl: «Cxema onbita ®. Pean», «Cxema onbiTa J1. [Mactepa no M3y4YeHWUto
camo3apoXaeHus XusHu», «Cxema onbita C. Munnepa, I'. KOpu», «3Tarnbl HEOPraHNU4YecKoi
3BoNOUUN», «"eoXpoHoMornyeckas LkKana», «HavasnbHble 3Tarbl OPraHUY4eckon 3BOJHOLUN,
«Cxema 06pa3oBaHNs 3yKapuoT NyTéM cumburoreHesa», «CuUcTeMa XnBoi npupoabl», «CTpoeHue
BUpYyca», «ApOMOpPdO3bl  pacTeHWl», «PuHMODUTBI», «OAHOKNETOYHbIE  BOAOPOCANY,
«MHOTOK/IETOUHbIE BOAOPOC/IN, «MXW», «[1anopoTHUKK», «["0/10CEMEHHbIE pacTeHUs», «OpraHbl
LIBETKOBbIX pacTeHW», «CxeMa pasBUTMS XXMBOTHOMO Mupa», «ApPOMOP(O3bl XXUBOTHbIX,
«[pocTeimne», «KWULIEYHONONOCTHbIE», «I1NOCKME 4epBU», «YNEHUCTOHOIMe», «PblbbI»,
«3eMHOBOAHbIE», «[l1pecMmblKatowwmecs», «ITnugpl», «Mnekonutarowme», «Pa3BUTUE XXU3HU B
apXencKoi ape», «Pa3BUTINE XXN3HW B NPOTEPO30MNCKON 3pe», «Pa3BuUTHE XKU3HWN B NasIe030MCKOWA
ape», «Pa3BUTME >XM3HW B ME3030MCKOI 3pe», «Pa3BUTUE XM3HW B KaMHO30MCKOW 3pe»,
«COBpemMeHHas crcTema OpraHMY4eckoro Mupa.

O6opyaoBaHue: repbapun pacTeHWn pasiMyHbIX OTAEN0B, KOMNEKLMM HACEKOMbIX, BaXKHbIE
npenapaTbl XWMBOTHbIX, PAKOBUHbLI MOJINIKOCKOB, KOMMEKLMN UTNOKOXMX, CKENeTbl MO3BOHOYHbIX
YXMBOTHbIX, Yyyesnia NTUL, U 3BePeil, KONNMEKLUMUN OKAMEHENTOCTEN, MOME3HbIX MCKOMaeMbIX, MYSKN
OpraHM4YecKnx oCTaTKOB OpraH1M3MoB.

Bupryaabnasa naGopatopnasi padora «MogennposaHue onbiToB Munnepa—HOpu no
N3y4eHNIO abMOreHHOro CMHTE3a OPraHNYeCcKNX COeANHEHWNIA B NePBUYHOIM aTMoCthepe.

JlaGopaTtopHnass padora «/I3yyeHWe W OMUCaHWE WCKOMAaeMbIX OCTAaTKOB [PEBHMUX
OpraH1M3MoB».

IpakTuyeckas padora «/13yyeHne 0COGEHHOCTEN CTPOEHUS PaCTEHUIA Pa3HbIX OTAEN0BY.

ITpakTuyeckas padora «/13yyeHne 0COGEHHOCTEN CTPOEHUSA MO3BOHOUHbIX XXUBOTHBIX.

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Pa3fens! 1 3agauv aHTpornonorun. MeToasl aHTPONOOr NN,

CTaHOBNeHVEe NPEeACTaBMEHMIA O MPOUCXOXAEHUN 4YenoBeKa. PenmrnosHble BO33PEHNS.
CoBpeMeHHbIe Hay4YHble TEOPUN.

CXO0[CTBO YesioBeKa C XXMBOTHbIMU. CUCTEMATUYECKOE MOMOXeHWE YesioBeka. CBMAeTeNbCTBA
CXO[CTBA YeNOBEKA C >KMBOTHLIMW: CpaBHUTE/IbHO-MOP(OIOrMYecKe, 3MOPUOSIOTrMYECKIE,
(h1310/10r0-6MoXMMYeCKme, noBeteHYeckre. OTIMUNA YeNOBEKA OT XXMBOTHbIX. MMpAMOX0oXaeHMe
M KOMIM/EKC CBSA3aHHBIX C HUM NPW3HAKOB. Pa3BuTMe MOIOBHOIO MO3ra U BTOPOW CUMHa/IbHOWA
CUCTEMBI.

AmxyLme cunbl (pakTopbl) aHTponoreHesa: 6muonormyeckne, counanbHole. COOTHOLLIEHNE
BM0N0rMYECKMX N CoLMaIbHbIX (DAKTOPOB B aHTPOMNOreHese.

OCHOBHble CTagMn aHTponoreHesa. PaHHWe 4enoBekoobpasHble 06e3bsHbI (MPOKOHCY/bI) 1
paHHWe MOHrnAabl — 06LMe NMpedKn YenoBeKoobpasHbiX 00e3bsH U Nogei. ABCTPASIONUTEKNA —
ABYHOIvie Mpefiku nofein. Yenosek yMesblid, nepBble WU3rOTOBAEHWUA opyauid Tpygda. Yenosek



NPAMOXOAALLMIA 1 NePBbIA BbIXO4 NMOAein 3a npegenbl AQpukn. Yenosek reigensbeprckmuin —
06LLMIA NpefoK HeaHEepTa/IbCKOro YesioBeKa 1 YenoBeka pasyMHOro. YenoBek HeaHAEPTaIbCKUi
KaK BWA NOAEN XOMOLHOro Knumara. YenoBek pas3yMHbliA COBPEMEHHOro Tuna, AEeHUCOBCKUIA
4enoBeK, 0CBOEHMe KOHTUHEHTOB 3a npefenamn AQpukn. NaneoreHeTrka 1 naseoreHOMMKa.

JBO/IIOLMSA COBPEMEHHOIO 4enoBeKa. ECTECTBEHHbI OTOOP B MONYNAUMAX YeroBeka.
MyTauMoHHbIA npouecc U nonnmopgunsm. MonynsuMoHHbIE BOMHBI, APend) reHoB, MUrpaums u
«3(h(heKT OcHOBaTeNIA» B MONY/ALMAX COBPEMEHHOIO Ye/lI0BeKa.

UenoBeyeckne packl. MNoHATME 0 pace. bonblumve pacbl: eBporeonaHas (eBpasniickas),
aBCTpasio-HerponaHasa (skesaTopuasibHasd), MOHrosiongHas (asmaTcko-amepukaHckas). Bpemsa u
MyTW paccefieHUss 4YefioBeka MO NjaHeTe. EAMHCTBO  4YenioBeyeCKMX pac. HayyHas
HECOCTOATeNIbHOCTb pacu3ma. Mprucnocob1eHHOCTb YeioBeKa K pasHbIM YC/IOBUAM OKPY>KatoLLE
cpeabl. BnusHue reorpadmyeckoit cpedbl 1 apeida reHoB Ha MOPGOOrMI0 1 (PU3NONOTUID
yenoBeka.

MexancumnanHapHole  MeToabl B (pM3MyeckorM  (6MOMOrMYecKoi)  aHTPOMosoruu.,
OBOMOUMOHHASA  aHTPOMONIONMA M Masie0aHTPOMNOIONNA  Ye/IOBEYECKMX  NOMYNAUUNA.
BuocoumanbHble nccnefoBaHMsA MPUPOLbI YenoBeka. ccrenosaHne KO3BOOLMM BUOMOTMYECKOro
N COLMAIbHOrO B Ye/I0BEKE.

JlemoHCcTpanumn

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PoruHckuid, M. M. Mepacmos.

Tabnmupl K1 cxeMbl:  «MeToAbl  aHTPOMoONOrMmM», «OMOBHOM  MO3r  YenoBeKa,
«YenoBekoobpasHble 00e3bsiHbI», «CKeneT 4esioBeKa M CKeneT LWuMmnaH3e», «PyOouMeHTbl Y
aTaBu3Mbl», «[BWXYLUME CWUMbl  aHTPOMOreHesa», «3JBO/MOLUMOHHOE [APEBO  YesioBeKa»,
«ABCTPaNONUTEK», «YenoBeK yMenblil», «YUenoBek MnpsMoxoaswmning, «JeHUCOBCKUIA YenoBeK»
«HeaHgepTanbupl», «KpoMaHbOHLbI», «[1peiKn YenoBekay, «3Tanbl 3BOOLUN YenoBeKa», «Pachl
YesloBeKa.

O6opyaoBaHMe: MyNsHKM OKaMeHenocTel, NpeAMeToB MaTepuasibHOM KynbTypbl NpPeaKoB
4enoBeKa, penpoaykumm (otorpamm) KapTuH ¢ MUPONOrMYECKUMI 1 BUBNENCKUMI CIOXKETaMK
MPOUCXOXAEHNA 4enoBeka, (hoTorpaimM HaxofoK WCKOMaeMblX OCTaTKOB 4enoBeka, CKenet
yenoBeka, MOAEeNb Yyepena Ye/noBeKa W Yepena LMMMaH3e, MOLE/Nb KUCTW 4YesioBeka M KUCTU
LUIMMMNaH3e, MOAeNn Topca NPeAKoB YenoBeka.

JlaGopaTopuas padora «/13yyeHne 0COGEHHOCTEN CTPOEHMS CKENeTa YenoBeKa, CBA3aHHbIX
C NPAMOXOXAEHNEMY.

IpakTuueckas padora «/3yyeHne 3KONOrMYECKNX afanTaumin YenoBeka.

Tema 6. Ik0J10THsI — HAYKA 0 B3AUHMOOTHOLIEHUSIX OPTraHU3MOB U HA/IOPraHU3MEHHbIX
CHCTEM C OKPYKAKILIEH cpeaou

3apokaeHue 1 passuTre akonorun B Tpygax A. N'ymoonoara, K. ®. Pynbe, H. A. CeBepLioBa,
. I'ekkena, A. TeHcnu, B. H. Cykauésa. Pasgensl 1 3agayum akonorum. Ceasb 3K0O0MNKU ¢ Apyrumm
HayKamw.

MeToabl 3konorun. onesble HaGNOAEHUSA. DKCMEPUMEHTbI B 3KOMOTMW: NPUPOAHbIE Y
nabopaTtopHble. MogenvMpoBaHue B 3KOMOrMu. MOHUTOPUHI OKPYXKatoLein cpefbl: SIOKasbHbIN,
PErvoHasbHbINA N FN06abHBIA.

3HayeHme 3KOIOMMYECKNX 3HAHWI A/151 YeNnoBeKa. IKON0rMyecKoe MUPOBO33PEHNE KaK OCHOBA
CBS3eil YenoBeyecTBa ¢ nNpupoaon. PopmMmnpoBaHne 3KOIOMMYECKOW KybTypbl U 3KOIOMMYeCKow
rPamMOTHOCTM HacefleHus.



JemMoHCTpauuu

MopTtpeTbl: A. 'ymbonbar, K. ®. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A. TeHcnn, B. H.
Cykaués.

Tabnuupbl 1 cxembl: «Pasaenbl akonorum», «MeTofbl 3KoNormm», «Cxema MOHUTOPUHra
OKpY>KatoLLiel cpefpl».

JlaGopaTopuas padora «/13y4yeHne MeTOL0B 3KOMOrMYECKNX NCCNeoBaHNIA».

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUSA

JKonornyeckme haktopbl U 3aKOHOMEPHOCTU X AeicTBUA. Knaccuimkaums aKonormyeckmnx
(hbakTOpOB: abumoTU4eckne, GUOTUYECKME, aHTponoreHHble. O6LLMEe 3aKOHOMEPHOCTM [enCTBUA
aKosiormyeckmx haktopos. MNpasuno muHumyma (K. LnpeHrens, HO. JInbux). TonepaHTHOCTb.
OBPUOUNOHTHbIE U CTEHOOWOHTHbIE OPraHn3Mbl.

Abnotuyeckme aktopbl. CBET KaK 3KOMOrnyecknin haktop. [eincTBme pasHbiX Yy4acTKOB
CO/IHEYHOrO CreKTpa Ha OpraHuM3Mbl. JKOIOTMYECKME TPYNMbl PACTEHMIA WM XKUBOTHLIX MO
OTHOLLEHMIO K cBeTY. CurHanbHas ponb ceeTa. POTONepuUoan3M.

TemnepaTypa KaK 3KONMOrnyeckuidi aktop. [eicTBve TemnepaTypbl Ha OpraHu3Mbl.
[MOKNNOTEPMHbIE U TOMOMOTEPMHbIE OPraHN3Mbl. IBPUTEPMHbIE Y CTEHOTEPMHbIE OpraHU3Mbl.

BnaxKHOCTb Kak 3Konormyeckmin haktop. lMpucrnocobneHns pacTeHWid K nNogaepXKaHuto
BOAHOro 6anaHca. Knaccupukaums pacTeHNM No OTHOLLEHUIO K BoAe. Mprcrnoco6/1eHNs XXUBOTHBIX
K M3MEHEHMIO BOLHOIO pexxmma.

Cpefbl 00MTaHWA OpPraHU3MOB: BOAHasd, HA3eMHO-BO3AYyLUHas, MOYBEHHas, [yOUHHAS
MOAMOYBEHHAs, BHYTPUOPraHM3mMeHHasA. PUNKO-XMMUYECKME OCOBEHHOCTU cpes 0buTaHuA
opraHn3mMoB. MprcrnocobeHns opraHU3MoB K XXU3HU B pasHbIX cpeaax.

Buonornyeckne putMmbl. BHeWHWE N BHYTPeHHUE pUTMbl. CYTOYHbIE U TOAUYHbIE PUTMbI.
Mprcnoco6/1IeHHOCTL OPraHN3MOB K CE30HHbLIM M3MEHEHWAM YC/TOBUIA XXN3HW.

YKU3HeHHble (opmbl opraHM3MoB. [OHATUE O XXU3HEHHON (opme. YXMU3HEHHbIE (HOPMbI
PacTeHWiA: [epeBbs, KYCTapHUKKM, KyCTapHWYKW, MHOrOfIeTHWE TpaBbl, OLHONETHWE TPaBsbl.
YKun3HeHHble (hopMbl XXMBOTHbIX: TMAPOBUOHTLI, Fe0OUOHTI, a3P06NOHTLI. OCOBEHHOCTU CTPOEHUSA
N 06pasa XU3HW.

BroTnyeckme haktopbl. Buabl 6MOTUYECKMX B3aUMOAENCTBUIA: KOHKYPEHLMS, XMLLIHUYECTBO,
CUMOMO03 1 ero opmel. MapasnTnam, Koonepaums, MyTyann3m, KOMMeHcan3M (KBapTUPaHTCTBO,
HaxnebHn4YecTBo). HeTpodmueckune B3aMOLeNCTBMS (ToMMYeckme, hopuyeckue, habpuyeckume).
3HayeHVe BMOTMYECKNX B3aUMOAENCTBMIA ANA CYLLECTBOBAHUA OpraHW3MoB B cpefe 0BMTaHWS.
MMPUHLMN KOHKYPEHTHOIO UCK/TKOYEHNS.

JdeMoHcTpanuu

Tabnmubl U CXeMbl: «IKONOrMYeckrne (akTopbl», «CBETOBOW CMEKTP», «IKONOrMYecKme
FPYnNMbl XXMBOTHbIX MO OTHOLLEHWIO K CBETY», «TEN/0KPOBHbIE XXUBOTHbIE», «XO0M0AHOKPOBHbIE
XXWUBOTHbIE», «®PU3MONOrNYecKne aganTaunum XMUBOTHbIX», «Cpefbl 00MTaHWUA OpPraH1M3MoB»,
«buonornyeckmne puTmbl», «XKnM3HeHHbIe POPMbI PacTeHUin», «XKNM3HeHHbIE POPMbI XMBOTHbIX,
«JKOCUCTEMA LUMPOKOSIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOrO fieca», «Llenn nuTtaHms»,
«XULLHNYeCTBO», «[apasnTnam», «KOHKypeHLmsa», «C1UmMomnos», < KommeHcanmsm.

O6opypgoBaHue: repbapuMm pPacTeHMIn M XKMBOTHbIX, MPUCMOCOGNEHHBIX K B/IUSHAIO
Pa3fINyHbIX  3KOMOMMYEeCKMX  (hakTopoB, repbapum  CBETOMOOMBBLIX, TEHENHOUBLIX U
TEHeBbIHOC/IMBbLIX PaCTEHWNiA, CBETONMOOMBbIE, TEHeNtOMBblIE W TEHEeBbIHOC/MBbLIE KOMHATHbIE
pacTeHusi, repbapumn n KoNnekumMm TeniontobmBbIX, 3MMOCTOMKNX, MOPO30YCTONYMBBLIX PACTEHUN,



yyyena nNTUL W 3Bepen, repbapum pacTEHUI, OTHOCALWMXCA K rurpodutam, KcepouTam,
Me30(hMTaM, KOMHaTHbIe pacTeHUs LaHHbIX TPy, KOIEKLUN XXMBOTHBIX, 0OUTAIOLWMX B Pa3HbIX
cpefax, repbapum UM KOMMEKUMM PacCTEHUA M >KMBOTHbIX, 06/MafaloWwmx yepTamu
MPUCMOCO6/IEHHOCTU K CE30HHBIM U3MEHEHWAM YC/IOBUI XKN3HK, repbapu 1 KONNeKUMnN pacTeHN
N YKMBOTHbIX Pas/INYHbIX XXU3HEHHbIX (POPM, KOMNEKLUUN XNBOTHLIX, Y4aCTBYHOLUNX B Pas/INYHbIX
OMOTNYECKNX B3aUMOLENCTBUSIX.

JlaGopaTopuas padora «BblIsiBNeHME NPUCNOCO6IEHNIA OPraHN3MOB K BINSHUIO CBETa».

JlaGopaTtopHnass paGora «BbISIBfIeHWe MPUCMOCOG/EHNA OpPraHM3MoB K  BAUAHUIO
Temneparypbi».

JlabopaTopHass pab6ora «AHaTOMMYECKME OCOOEHHOCTM pacTeHWA W3 pasHbIX MeCT
0bUTaHMA.

Tema 8. Ixos10rvsi BUAOB M MOMYJISA U

JKOMorMyeckme XxapakTepucTuKn nonynaumu. Monynauma Kak Guosiormyeckas cuctema.
Ponb HeOAHOPOAHOCTM cpefbl, (M3NYeckux 6apbepoB M 0COBEHHOCTENM OMonorMn BUAOB B
(hopMMpPOBaHMM NPOCTPAHCTBEHHON CTPYKTYPbI Nonynsaumii. OCHOBHbIE MoKasaTeny nonynsaumu;
YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa M NonoBas CTPYKTYpa, POXKAAEMOCTb, NPUPOCT, TEMM POCTA,
CMEpPTHOCTb, MUTpaLms.

JKonornyeckaa CTpyktypa nonynsumm. OueHKa 4uC/eHHOCTU nonynaumn. [JuHamuka
nonynaumMm n eé perynaums. buotuyeckuii noteHuman nonynsuun. MogenvposaHme AUHaMUKK
nonynaumu. KpuBble pocTa 4MCNeHHOCTW nonynauun. KpuBble BbDKUBaHUA. Perynsayus
YMC/IEHHOCTM MNONYNAUMIA: pofib  (haKTOPOB, 3aBUCALMX W He 3aBUCALUMX OT MOTHOCTW.
JKonorunyeckue ctparernn sngos (r- n K-ctparerun).

[MoHATME 06 3KO/MOrMYecko Huwe Buaa. MectoobutaHne. MHOromepHas MopAeNb
9KOJIOTMYECKON HUWK [K.M. XaTumHcoHa. Pa3mepbl 3KOIOMMYeCKoil HULWIK. TToTeHumnabHas u
pean3oBaHHas HULLIN,

Bug kak cuctema nonynsaumid. Apeanbl BUAOB. Buabl M KX KMU3HEHHble CTpaTeruu.
JKONOrnMYecKme IKBUBASIEHTI.

3aKOHOMEPHOCTY NOBEAEHMS Y MUTPaLMiA XXMBOTHBIX. BOMOrMyeckme NHBa3nn Yy)>KepoaHbIX
BUJ0B.

JdeMoHcTpanuu

MopTpeT: XK. V. XaTUMHCOH.

Tabnmupl U CXeMbl: «OKOIOMMYECKME XapaKTEPUCTUKN nonynauumn», «MpocTpaHCTBeHHas
CTPYKTYpa nonynaumm», «Bo3pacTHble nupamMmuibl nonynaumm», «CKOPOCTb  3ace/eHus
MOBEPXHOCTN 3eM/N Pas/INYHbIMK OpraHn3mMamn», «Mofenb 3KOMOrMyeckom Huwm K. W.
XaTyuMHCOHa».

O6opyfoBaHue: repbapu pacTeHNIA, KONNEKLMN XXNBOTHBIX.

JlaGopaTopuas padora «[1p1Croco6/1eHNs CEMSIH PaCTEHUIA K pacCceNieHN.

Tema 9. DKo10rus COOOIECTB. JDKOJOTHYECKHE CUCTEMEI.

CoobuectBa opraHusmMoB. buoueHo3 n ero cTpykTtypa. CBA3M MeXay OpraHu3smamu B
broLeHo3e.

JkocucTema Kak oTkpbiTasd cuctema (A. K. TeHcnn). @yHKUMOHa/IbHbIE 610K/ OpraHn3mMoB
B 3KOCUCTeMe: MPOAYLIEHTbI, KOHCYMEHTbI, peAyLUeHTbl. Tpoduyeckune ypoBHU. Tpoduyeckue Lenm
N cetn. Abrotmyeckne 610kM akocucTeM. MouBbl U Wbl B 3KOCUCcTeMax. KpyroBopoT BeLLECTB U
MOTOK 3HEPIMM B 3KOCUCTEME.



OCHOBHbIe MoKasaTtenv 3KoCcUCcTeMbl. bromacca 1 NpPoayKums. SKONOrMyeckme nupaMmuabl
yucen, bUomacchl 1 3Hepruu.

Jlunamuka skocucmem. Kamacmpoguueckue nepecmpotuixu. @nykmyayuu. HanpasieHHbIE
3aKOHOMEpPHbIe CMeHbl COOOLLECTB — CyKLecCuW. epBUYHbIE U BTOPUYHbIE CYKLIECCUN U WX
MPUYMHBL.  AHTPOMOreHHble  BO3AEWCTBMA Ha  cyKueccun.  KrnmmakcHoe — COO6LLEeCTBO.
BropasHoobpasne 1 NoIHOTa KPYroBOpOTa BELLECTB — OCHOBA YCTONYMBOCTI COOOLLIECTB.

[MpupoaHbIE 3KOCUCTEMbI. Ixocucmemvl 03€p U peKk. IKocucmemvl Mopeli U OKeaHos.
Irocucmemvl myHOp, 1eCo8, cmeneti, nyCmbltb.

AHTPOMOreHHble  3KOCUCTeMbl.  Arpoakocuctema. ArpoueHos. Pasnnuus  Mexay
aHTPOMOreHHLIMU U NPUPOAHBIMU 3KOCUCTEMAMM.

Ypb6o3kocucTemMbl. OCHOBHble KOMMOHEHTbI ypbo3kocucTeM. Topoackas iopa v hayHa.
CuHaHTponm3auma  ropofckor  ayHbl.  bBuonornyeckoe U X03AMACTBEHHOE  3Ha4eHMWe
arpoaKocucTem v ypboakoCcUCTeM.

3aKOHOMEPHOCTU (hOPMMPOBAHNA OCHOBHbIX B3aMMOJENCTBUIA OPraHM3mMoB B 3KOCUCTEMaX.
Ponv xackaonoeo sagpgpexma u 6u0os-3ouguxamopos (Kiouesvix 6u008) 6 (YHKYUOHUPOBAHUU
skocucmem. epeHOC 3HEPTUN N BELLECTB MEXAY CMEXHbIMU 3KOCUCTEMaMW. YCTOMYMBOCTb
OpraHu13moB, NONYNALMIA N 3KOCUCTEM B YCI0BUAX CTECTBEHHBIX M aHTPOMOreHHbIX BO3ENCTBUIA.

Mexanusmol  8030eticmeusi  3a2pA3HEHUNl  PA3HbLIX  MUNO08 HA  CYOOP2AHUBMEHHOM,
OP2AHU3SMEHRHOM, NONYJIAYUOHRHOM U IKOCUCMEMHOM  YPOBHAX, OCHOBbl JKOJlocU4YeCcKo2o
HOPMUPOBAHUSL AHMPONO2eHH020 6030eticmausi. MeToLoNnornad MOHUTOPWHIA ECTECTBEHHLIX U
AHTPOMOreHHbIX 3KOCUCTEM,

JlemoHCcTpanumn

MopTpeT: A. K. TeHcnn.

Tabnumupl 1 cxembl: «CTpyKTypa OMOLIEHO3a», «IKOCMCTEMA LUMPOKOIUCTBEHHOIO /1eca,
«QKOCUCTEMA XBOWHOro neca», «®yYHKUMOHaNbHbIE TPYMMbl OPraHW3MOB B 3KOCUCTEMEX,
«KpyroBopoT BewWlecTB B 3KocucTeme», «Llenn nutaHms (NacToullHas, OeTPUTHas)»,
«JK0oNornyeckas nupammaa vmncen», «Kon0rnyeckas nupammaa 6momaccbl», «3Konormyeckas
nupammaa aHeprum», «ObpasoBaHne 6010Ta», «epBUUHAs CyKueccus», «BocCcTaHOBNEHUE neca
nocsne noxapa», «9KocncTema o3epa», «ArpoeHos», «KpyroBopoT BELLECTB 1 NMOTOK 3HEPrun B
arpoueHose», «Ipumepbl ypb03KoCUCTEM.

O6opyoBaHMe: repbapuy pPacTEHWA, KOMNEKUUM HaceKOMbIX, 4Yy4yena NTULL U 3BEPEN,
repb6apumn KynbTYPHbIX N AUKOPACTYLLMX PaCTEHUI, aKkBapuyM Kak MOfe/lb 3KOCUCTEMbI.

IMpakTuyeckas padora «/13yyeHvie n onvcaHye ypbo3aKoCUCTEMbI».

JlaGopaTopHas pa6ora «/13yyeHre pasHOOOPa3ns MESIKMX MOYBEHHbIX UNEHWCTOHOIMX B
pasHbIX 3KOCMCTEMAX».

Dxckypeusi «OKCKYpCUsi B TUMUYHBIA OGMoreoleHo3 (B AybpaBy, Gepes3HsiK, eflbHWK, Ha
CYXOA0/MbHbIN NN MONMEHHbIV Nyr, 03epo, 60710TO)».

DxcKkypeust «IKCKYPCUSA B arpo3KoCUCTeMY (Ha nosie uam B TENJIMYHOE X035S1MCTBO)».

Tema 10. buocdepa — riiodanbHas IKocucTeMa

Brocdepa — obLiennaHeTapHas 060/104Ka 3eMu, rAe CyLLeCTBYET UM CYLLLECTBOBa/IA XKN3Hb.
Pa3BuTWe NpefcTaBneHnin 0 brocdepe B Tpydax 3. 3tocca. YueHue B. V. BepHaackoro o 6uocepe.
O6nacTn buocdepnbl 1 eé cocTas. XK1BOe BELLECTBO 6BUOChEPLI U ero PyHKLNN.



3aKOHOMEPHOCTK CylLlecTBOBaHMA 6uochepbl. OcobeHHOCTN buocdepbl Kak rnobasibHoum
aKocucTembl.  [JuHammyeckoe paBHOBecve B 6Guocepe. KpyroBopoTbl  BeleCcT8 WU
6roreoxummnyeckme UMKnbl (yrnepoga, a3orta). PUTMUYHOCTL SiBNeHUI B Gruochepe.

30HasIbHOCTL Brocdepbl. MoHATHE 0 6Bome. OCHOBHbIe 6MOMBI CYLLW: TYHAPA, XBOVHbIE Neca,
CMeLLaHHble W LUMPOKO/IUCTBEHHbIE fleca, CTenu, CaBaHHbl, MYCTbIHW, TPOMUYEeCcKue Jieca,
BbICOKOropbs. Knnmart, pacTUTENIbHbIN 1 XXMBOTHBIA MUP BMOMOB CYLUW.

CTpyKTypa 1 (hYHKUMA XMBbIX CUCTEM, OLIEHKA MX PECYpCHOro noTeHumana n mochepHbIx
(hyYHKUWIA.

JlemoHCcTpanumn

MopTpeTobl: B. N. BepHaackuii, 3. 3tocc.

Tabnuubl 1 cxembl: «"eocepbl 3emnn», «KpyroBopoT a3oTa B npupoge», «Kpyrosopot
yrnepofa B npupoge», «Kpyrosopot Kucropoga B npupoge», «KpyrosopoT BOAbl B NPUPOLE»,
«OCHOBHble 6MOMbI CYyLLW», «KnumaTuyeckne nosica 3emnm», « TyHapa», «Taira», «CMmeLLaHHbI
nec», «LLINpOKO/IMCTBEHHbIN Nnec», «CTenb», «CaBaHHa», «[1yCTbIHA», «TPOMMUYECKNIA Nec».

O6opyoBaHVe: repbapun pacTeHNIA pasHbIX GUOMOB, KONMEKLUN XXUBOTHbIX.

Tema 11. YestoBek M OKpyka0MIAs Cpeaa

IKONOrnyecKme Kpmsmnchl 1 X NpuUmHbl. Bo3aeincTere YenoBeka Ha buocgepy. 3arpsasHeHune
BO34YLUHOW cpefbl. OXxpaHa Bo3ayXa. 3arpsisHeHne BOAHOW cpedbl. OXpaHa BOAHbLIX PECYPCOB.
Pa3pyLueHune noysbl. OXpaHa NOYBEHHbLIX PecypcoB. Vi3meHeHWe KiMmarTa.

AHTPOMOreHHOe BO3AeCTBUE Ha PaCTUTESbHBIN U XXMBOTHbIA MUP. OXpaHa pacTUTE/IbHOIO U
XXMBOTHOIO Mupa. OCHOBHbIE NPUHLMMbLI OXPaHbl NPUpoabl. KpacHble KHUMK. OCco60 OXpaHsemble
npupofHble Tepputopumn (OOTT). boTaHU4Yeckume cafbl U 300/710rMHeCKNe NapKu.

OCHOBHbIE MPUHLMMNbI YCTONYMBOrO PasBUTUA YesioBeYecTBa M Npupodbl. PaumoHanbHoe
NPUPOLONO/b30BaHME W COXpaHeHMe 6GMOoNormyeckoro pasHoobpasusa 3emnn. O6uime
3aKOHOMEPHOCTY r106a/1bHbIX 3KO/IOTMYECKMX Kpn3ncoB. OCOBEHHOCTY COBPEMEHHOIO Kpr3nca u
ero BepoATHbIE NOCNeACTBUS.

Pa3BuTNe METOA0B MOHUTOPMHIA Pa3BUTUA ONACHbIX TEXHOTEHHbIX NpoueccoB. Cucmemibie
ucciedosanusi nepexooa K pecypcocbepezaroujeil. U KOHKYPEHMOCNOCOOHOU OSHepemuxe.
buonocuueckoe pasznoobpasue u ouopecypcwvi. Hayuonanvhvle umgopmayuonuvie cucmembl,
05601161{1/18(1}01/0;148 docmyn K qubopmauuu 1O COCMOSIHUIO OMOENbHbIX U006 U IKocucmem. OcHoebl
IKOpeaduIumayuy Kocucmem U cnocobos 60pvowvl ¢ OuonospedcoeHusmu. Pexoncmpyxkyus
MOPCKUX U HA3EMHBIX IKOCUCMEM.

JdemMoHcTpanuu

Tabnmupl 1 CXembl: «3arpssHeHne atMocdepbl», «3arpsasHeHne rnapocgepb», «3arpssHeHme
MouBbl», «lMapHMKOBbLIN 3thtekT», «OCco60 OXpaHsemble MPUPOAHbIE TeppuTopumn», «Moaenu
yrpaB/iseMoro Mmpa.

O6opyaoBaHue: oTorpatmm oxpaHseMbIX PaCTEHWUIA N XXMBOTHbLIX KpacHOW KHUIKM PoccuiAcKoi
depepaynn, KpacHo KHAMM permoHa.



IHHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOI'MH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®IrOC COO ycraHaBnMBaeT TpeboBaHUS K pe3ynbTaTaM OCBOEHMSA 00y4arouMMuCs
nporpamMm cpefHero o6uiero 06pa3oBaHunsA: MIMYHOCTHbIE, MeTanpeaMeTHbIE U MPeLMETHbIE.

B CTpyKType /IMYHOCTHBIX Pe3ynbTaToB OCBOEHWUS NPOrpamMmmbl Mo GMOOTUN BblfeNEHb!
cregyrolime  COCTaBMAKOLWME:  OCO3HAHME  00y4YalWMUMUCA  POCCUIACKON  rpakAaHCKOW
NOEHTUYHOCTN — TFOTOBHOCTM K CaMOpa3BMTUIO, CAMOCTOATENIbHOCTU UM CaMOONpefeneHuto,
Hanuyue momusayuu K OOYYEHUIO OWONOTWUW, yerenanpaeénennoe pazeumue BHYTPEHHUX
ybeXxxaeHnin NIMYHOCTU Ha OCHOBE K/THOUEBbIX LIEHHOCTEN 1 UCTOPUYECKUX TPagULMiA pa3BUTUS
OMONOrNYECKOro 3HaHWA, comoerocms u cnocobrocms 00YYAOLLMXCA PYKOBOLCTBOBATLCA B
CBOENM  [eATeNbHOCTU  LEHHOCTHO-CMbIC/IOBbIMW  YCTaHOBKaMu,  NPUCYLUMW  CUCTEME
6ronormyeckoro 06pasoBaHUs, uanuuue npasocosHanus — IKONOTMYECKON  KYNbTYpbl,
cnocobrocmu cmasums UENN N CTPOUTb XXMU3HEHHbIE M1aHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWSA MPOrpaMmmbl Mo 6MoNorMM AOCTUralTCA B €4UHCTBE
y4ebHO 1 BOCNUTATE/IbHOWN [AeATeNIbHOCTM B COOTBETCTBMU C TPAAMLMUOHHBIMU POCCUACKUMU
COLMOKY/NbTYPHbIMU, UCTOPUYECKUMN N AYXOBHO-HPABCTBEHHBLIMU LLEHHOCTSAMW, MPUHATLIMA B
o6LLecTBe MpaBWIaMM M HOpPMaMK NOBEAEHMS M CMOCOGCTBYHOT MpoueccaM Camomno3HaHWS,
CaMOBOCMNUTaHNA 1N CaMOPa3BUTUA, Pa3BUTUS BHYTPEHHEN NO3ULUN NIMYHOCTK, NaTPUOTHU3MA U
YBaKEHNA K 3aKOHY M MpPaBONopsiAKy, YenoBeky Tpyaa M CcTapliemy MOKONeHU0, B3aUMHOIO
YBKEHWNS,  OEpeXXHOro  OTHOWEHWA K  KyNbTYpHOMY  HaciegMio U Tpaguuuam
MHOrOHaLMOHaNbHOro Hapoaa Poccuiickoin deaepaunn, NPUPOAE U OKPYXKatoLLE cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHNA Y4ebHOro npeamera «bronorvsa» AO/mMKHbI OTpaXxartb
FOTOBHOCTb U CNOCOBHOCTb 06YYaOLLMXCS PYKOBOACTBOBATHLCS CHOPMUPOBAHHON BHYTPEHHEN
no3vumed NIMYHOCTW, CUCTEMOM LIEHHOCTHbIX OpMWEHTaUMi, MNO3UTUBHbLIX BHYTPEHHUX
ybeXJeHNin, COOTBETCTBYIOLMX TPaAMUMOHHBLIM  LEHHOCTAM  POCCUMICKOro  0OOLLEeCTBa,
pacLUVpeHrie XXM3HEHHOTO OMbITa U ONbiTa AEATENbHOCTU B MPOLeCcce pean3aumy OCHOBHbIX
Hanpa./IeHNiA BOCMNTaTE/IbHOW AeSATeNbHOCTMW, B TOM YMC/IE B YaCTHU:

1) rpaIaHCKOT0 BOCTIMTAHUS

ChOpMUPOBAHHOCTb  TPaXKAAHCKON  MNO3uUMM  00y4aloLlerocd Kak aKTMBHOIO W
OTBETCTBEHHOIrO Y/IeHa POCCUICKOro 00LLEeCTBa;

0CO3HaHMe CBOMX KOHCTUTYUMOHHbLIX MpaB W 0643aHHOCTEN, YBaXKEHME 3aKoHa U
NpaBonopsAAaKa;

FOTOBHOCTb K COBMECTHON TBOPYECKOMN AeATENbHOCTU NPK CO34aHMKN YYeOHbIX MPOEKTOB,
peLleHnmn yUYebHbIX 1 No3HaBaTe/IbHbIX 3a4a4, BbINOHEHUM BUO/TOTMYECKMUX SKCMEPUMEHTOB;

CMOCOOHOCTbL  OMnpeadensitb COOCTBEHHYKD MO3ULMIO MO  OTHOLUEHWIO K  ABMEHMUAM
COBPEMEHHOW XKN3HU N OOBACHATH €é;

YMeHVEe YyuuTbiBaTb B  CBOMX  [ENCTBUAX  HEOOXOAUMOCTb  KOHCTPYKTMBHOIO
B3aVIMO/ENCTBMSA IKOAEN C pasHbIMU YOXKAEHNAMMU, KYNbTYPHBIMWA LLEHHOCTAMU 1 COLMaIbHbIM
MOJIOXKEHVEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOIO BbIMOSIHEHUA Y4YebHbIX,
Mo3HaBaTe/lbHbIX W WCC/eA0BaTe/IbCKUX 3afa4y, YBAXKWUTENIbHOMO OTHOLLEHWA K MHEHUIO
OMMOHEHTOB NPV 06CYXKAEHMMN CMOPHbLIX BOMPOCOB G1OIOMMYECKOT0 COAEPXKAHNS;



FOTOBHOCTb K N'YMaHWUTApPHOW 1 BOJIOHTEPCKOW AeATeNbHOCTH;

2) MaTPpHOTHYECKOr0 BOCIIUTAHUS:

chopMUPOBaHHOCTb POCCUICKON IpaXKAaHCKOWN MAEHTUYHOCTM, NATPUOTU3MA, YBaXKEHUS K
CBOEMY Hapoay, 4yBCTBa OTBETCTBEHHOCTM nepeq POAMHON, ropAocTy 3a CBOM Kpaid, CBOHO
PofvHy, CBOW A3bIK 1 KYNbTYPY, NPOLLIOe U HACTOSALLEE MHOMOHaLMOHa/IbHOTO Hapoga Poccuu;

LLEHHOCTHOE OTHOLLUEHMEe K MPUPOLHOMY HacneauMo U MNaMATHUKAM  NpUpoAbl,
AOCTUXKEHMSAM POCCUM B HayKe, UCKYCCTBE, CMOPTE, TEXHOIOMUSX, TPYLE;

CMOCOGHOCTb OLIEHNBATL BK/IaZ POCCUMCKMX YUEHBIX B CTaHOB/IEHWE W Pa3BUTME BUO/IOTMUN,
MOHMMaHWA 3HayeHUs OGMONOrMM B MO3HAHUWM 3aKOHOB MPUPOAbLI, B >KM3HU 4esioBeka W
COBPEMEHHOr0 00LLeCTBa;

naenHas yoexx1EHHOCTb, FOTOBHOCTb K C/TY)KEHMIO 1 3awimTe OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AyXO0BHbIX LIEHHOCTEN POCCUINCKOro Hapoa;

cthopMMPOBaHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 NOBEAEHWS;

CMOCOBHOCTb OLIEHMBATb CUTYaLMIO Y MPUHMMATbL 0CO3HAHHbIE PELLEHNS, OPUEHTUPYACH Ha
MOpa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHMWe NIMYHOro BK/1aa B MOCTPOEHME YCTOMNYMBOrO OyAyLLero;

OTBETCTBEHHOE OTHOLLIEHNE K CBOMM POAUTENAM, CO3aHMI0 CEMbW Ha OCHOBE 0CO3HAHHOI0
MPUHATUSA LEHHOCTE CeMeNHOM XKN3HN B COOTBETCTBUM C TPaAMLMAMN HapoLoB Poccun;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

3CTETUYECKOe OTHOLLEHME K MUPY, BK/IKOYas 3CTETUKY ObiTa, Hay4YHOrO U TEXHWYECKOro
TBOPYECTBa, CropTa, TPyAa, 06LLECTBEHHbLIX OTHOLLEHWIA;

MOHUMaHMe 3MOLMOHA/IbHOIO BO3AENCTBMS XXMBOWN NPUPOAbI U eé LLeHHOCTY;

FOTOBHOCTb K CaMOBBIP&XEHWIO B pasHbIX BWAAX WMCKYCCTBa, CTPEM/EHWe MNPOSBISATH
KayecTBa TBOPYECKOMW SIMYHOCTY;

5) ¢usnyeckoro BocnUTaHUA, (POPMHUPOBAHUS KYJIbTYPbl 310POBbSl H
IMOIIMOHAJIBHOI'O 6JIaFOH0.]Iy‘IHH:

NMOHUMaHWe 1 peann3aums 340p0BOro 1 6esonacHoOro obpasa Xmn3HKM (340pOBOe NUTaHME,
CO6M0eHNE TUTMEHNYECKUX NPaBUa U HOPM, CbanaHCMpPOBaHHbLIN PEXMUM 3aHATUA U OTAbIXA,
perynspHas (u3nyeckas akTMBHOCTb), OEpPeXHOro, OTBETCTBEHHONO W KOMMETEHTHOrO
OTHOLLEHNSA K COBCTBEHHOMY (DM3NYECKOMY U NMCUXNYECKOMY 340P0BbIO;

MOHUMaHVe LEHHOCTU MNpaBWl  WHAMBUAYA/IbHOTO W KOJIEKTMBHOIO 6e30MmacHoro
MoBeAEHMS B CUTYaLMSAX, YTPOXKatOLLMX 340P0BbIO U XXU3HU NOMEN;

0CO3HaHWe MNOCNeACTBUA MU HENPUATMSA BPeAHbIX NpYBbIYeK (YNoTpebneHns asikorons,
HapKOTMKOB, KYPeHUs);

6) Tpy10BOIr0 BOCIIUTAHUS:

FOTOBHOCTb K TPYAY, 0CO3HaHWe LLEHHOCTW MacTepcTBa, TPYL0Mt00ue;

FOTOBHOCTb K aKTUBHOW [eATEIbHOCTI TEXHOMOMMYECKOW 1 COLMaNbHON HanpaB/ieHHOCTH,
CMOCOOHOCTb  MHMUMMPOBATb, MJIAHMPOBATb WM CaMOCTOATE/IbHO  BbIMOMHATL  TaKyto
[eATeNbHOCTb;

MNHTEPEC K Pas3/IMyHbIM cepam MpPoecCUOHaIbHOW [eATeNbHOCT, YMeHWe COBepLUaTh
0CO3HaHHbI BbIOOP ByAYLLEN Npodeccun 1 peasin3oBbIBaTb COOCTBEHHbIE XXU3HEHHbIE NMaHbI;

FOTOBHOCTb M CNOCOGHOCTL K 06pa30BaHUIO M CaMO06pa3oBaHMI0 Ha MPOTSXKEHUN BCei
XN3HW;



7) 3K0JIOrH4€eCKOro BOCIIUTAHUA:

3KONOrMYECKN LienecoobpasHoe OTHOLIEHME K MPUPoAe Kak MCTOUHMKY XMU3HW Ha 3eMie,
OCHOBE €€ CyLLIeCTBOBaHNS;

MOBbILLUEHNE YPOBHSA 3KOJIOMMYECKON KyNbTYpbl: MPUOBPeTEHME OMbITa MIaHNPOBaHNSA
MOCTYMKOB W OLLEHKMN UX BO3MOXXHbIX MOCMEACTBUM A1 OKPYXKALOLLLEN Cpefbl;

0CO3HaHMe rno6asbHOro Xapakrepa 3K00rMYeCKNX NPo6Iem 1 NyTel NX PeLLEHNS;

CMOCO6HOCTb MCNOMb30BaTh NPUOBPETaEMble NMPU U3YYEHUW BUONOTUM 3HAHUS U YMEHWS
Npyv peweHMn npobnemM, CBA3aHHLIX C pauMoHaIbHBIM NPUPOLONOo/b30BaHMeEM (CO6/HOAeHMe
MpaBun MoBefeHNs B MPUPOLE, HamnpaB/ieHHbIX Ha COXpaHeHWe paBHOBECUSA B 3KOCMCTEMaX,
OXpaHy BMAOB, 3KOCKCTeM, brocdepbl);

aKTVBHOE HeNnpuaTMe [eNCTBWIA, MPUHOCALLMX Bpef OKpYXXatolleil NpUpOAHOW cpeae,
YMEHMe NMporHo3npoBaTh HEGNAronpUsATHbIE 3KOOMMYECKME NOCNEACTBUS NPeanpPUHUMAEMbIX
[EeNCTBUIA N NpefoTBpaLLaTh UX;

Ha/InuMe pPa3BUTOrO0 3KOMOMMYECKOTO MbILLIEHWNS, 3KOJIOMMYECKO Ky/bTypbl, OMbiTa
[EATENIbHOCTU  3KOMIOTUYECKOW  HanpaBfeHHOCTW, YMEHMS PYKOBOACTBOBATbCA WMW B
MO3HaBaTe/IbHOM, KOMMYHMKATUBHON W COLMaNbHON NPaKTUKe, FOTOBHOCTM K Y4acTuIO B
MPaKTUYECKON AeATeIbHOCTIN 3KOJIOMMYEeCKON HanpaseHHOCTY;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

CPOPMMPOBAHHOCTb  MMPOBO33PEHNSA, COOTBETCTBYHOLLEIO COBPEMEHHOMY  YPOBHIO
pasBUTUA HaykM W OOLLECTBEHHOW NPaKTUKW, OCHOBAHHOrO Ha Auanore KynbTyp,
CMOCO6CTBYHOLLEN0 0CO3HAHMIO CBOEr0 MECTa B MOIMKY/NbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOW 1 YATATENbCKOMN Ky/bTypbl Kak CpeAcTBa B3auMOLAENCTBIUS
MEXAY NOAbMU 1 NMO3HaHWSA MUPA;

MOHMMaHMe Crneungukn GMoNorMM Kak Hayku, OCO3HaHWS e€ ponv B (hOpMUpPOBaHUN
paLyoHanbHOro Hay4YHOr0 MbILLNEHMS, CO34aHNM LIENOCTHOMO NPEeACTaBNEHNS 06 OKPY>KaKOLLLEM
MMpPEe KaK O eAMHCTBE MpuUpodbl, YenoBeka W 06WecTBa, B MO3HaHWW MNPUPOAHbIX
3aKOHOMEPHOCTEN 1 peLleHnmn Npob/iemM CoXpaHeHUs NMPUPOAHOIo paBHOBECKS,

YyOeXAEHHOCTb B 3HAYMMOCTU BMONOrMM A1 COBPEMEHHON LMBUAM3aLMN: 0becneveHns
HOBOI0 YPOBHSA Pa3BUTUSA MeAULIMHbI, CO3A4aHMe MePCNeKTUBHbIX BMOTEXHONOIWIA, CNOCOBHbIX
peLlaTh pecypcHble NpobeMbl Pa3BUTMS YENIOBEYECTBA, NOMCKA NyTel BbIX0Aa U3 rnobanbHbIX
3KONOrnyecknx npobnem 1 obecneveHns nepexoia K ycTomumBoMy pasBuTUIO, paLoHaIbHOMY
MCNONb30BaHNIO NPUPOAHBIX PECYPCOB MU (POPMMPOBAaHMIO HOBbIX CTaHAAPTOB XXM3HU;

3aMHTEPEeCOBAaHHOCTb B MOJTyYEHMN BUONOMMYECKMX 3HAHWUIA B LIENSX MOBLILIEHUS OOLLEi
Ky/NbTYpbl, €CTECTBEHHO-HAy4YHO rPamMOTHOCTM, KaK COCTaBHOM 4acTu (YHKLMOHaNbHOWA
rPaMOTHOCTM 06Yy4atoLLmXcs, (hOPMUPYEMOI MPY N3yUeHUn Bruonoruu;

MOHMMaHMe CYLHOCTX MeTOLOB MO3HaHWSA, WCMOMb3YeMbIX B €CTECTBEHHbIX HayKax,
CMOCOGHOCTM MCMNOMb30BaTh MOJyYyaemble 3HaHUS AN9 aHanmM3a M OObACHEHUSA ABMEHUI
OKpY>atoLero mmpa 1 MnpoucxXogamnx B HEM W3MEHeHWI, yMeHue [enaTb 0060CHOBaHHbIe
3aK/IOYEHNA HA OCHOBE Hay4HbIX (PaKTOB U MMEILWUXCA [AaHHbIX C Lenbio MoyyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCO6GHOCTb CaMOCTOSATENIbHO WCMOMb30BaTb OMONOrMYECKMe 3HaHWA A7 pPeLleHus
NPo6/s1eM B peasibHbIX XKN3HEHHbIX CUTYaLMSIX;

0CO3HaHWe LeHHOCTN Hay4yHON AeATe/IbHOCTW, TOTOBHOCTb OCYLLECTBATL MPOEKTHYHO U
MCCef0BaTENbCKYHO AeATeNbHOCTb UHANBUAYAIbHO W B TPYNE;



FOTOBHOCTb W CMOCOGHOCTb K HEnpepbiBHOMY 00pa30BaHWMIO M CaM00bpa3oBaHUio, K
aKTUBHOMY TMOJTY4EHWIO HOBbIX 3HaHWI MO OMONMOTUN B COOTBETCTBUM C YXKU3HEHHbIMU
NOTPe6HOCTAMM.

METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeMeTHble pe3y/ibTaTbl OCBOEHMS YY4eOHOro npeameta «bUONOrns» BK/IHOYAtOT:
3HauMMble ANn4  (DOPMUPOBAaHUA  MMPOBO33PEHMSA  OOYYalOLWMXCA  MEXANCUMUMNIMHAPHbIE
(MeXXnpeAMeTHble) 06LLeHayUHble MOHATUA, OTpaXKaloliMe LEeMOCTHOCTb Hay4yHOW KapTUHbI
Mupa 1 cneumgukKy MeTooB Mo3HaHWSA, UCNO/Mb3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO,
3Heprus, sBNeHne, NPoLecc, CUCTeMa, HayYHbIN (hakT, NPUHLMM, T1MnoTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopwus, WCCnefoBaHWe, HaOMNIOAEHWNE, W3MEPEHUE, 3KCMEPUMEHT WU  ApYyrue);
YHUBEPCa/bHble Y4YeOHble AeCTBUA (NO3HaBaTe/lbHble, KOMMYHUKATUBHbIE, PErYNATUBHBLIE),
obecneynBaroLLme hOpMMPOBaHME PYHKLMOHAIBHON rPamMOTHOCTY 1 COLManbHOM KOMMNETEHLNN
06yyatoLLMXCA; CNOCOBHOCTL 06YYatOLMXCSA NCMO0/b30BaTb OCBOEHHbIE MEXANCLUMINHAPHBIE,
MUPOBO33PEHYECKME 3HAHUA W YHMBEPCasibHble Y4YeOHble [AeACTBUA B MO3HaBaTe/IbHOW U
coumasibHOM NpaKkTuKe.

B pesynbTate M3yyeHuss OMOMOrMM Ha YPOBHe cpedHEro o6ulero obpasoBaHus Yy
obyyatoLerocs 6yayT copmmpoBaHbl NMo3HaBaTe/lbHble YHMBEPCA/IbHbIE YYeOHble Ae/CTBUS,
KOMMYHWKaTVBHbIE YHUBEPCA/lbHbIE Y4eOHble AENCTBUSA, PErynsTuBHblE YHUBEPCA/IbHbIE
yuyebHble [eNCTBUSA, COBMECTHaAs AeATENbHOCTb.

MeTanpeMeTHble pe3y/bTaTbl OCBOEHWA MporpaMmbl CpeaHero obuiero o6pasoBaHUs
[O/TKHbI OTPaXarTb:

OBnaneHne YHUBEPCAJIbHBIMHA y‘-l@ﬁHLIMH MO3HaABaTCJIbHBIMHU Il@ﬁCTBI/IﬂMI/IZ

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CamMOCTOSATE/NIbHO (JOPMYNMPOBaTb M aKTyannsmpoBaTb MNpobnemy, paccmarpueatb eé
BCECTOPOHHE;

MCMO/Ib30BaTb MPY OCBOEHUW 3HAHWNIA NPUEMbI TOTMYECKOr0 MbILIEHNA (aHan3a, CUHTE3a,
CpaBHEHUS, KnaccudurKaumm, 0600LIeHNs), pacKpbiBaTb CMbICT OUONOrMYECKUX MOHSATUIA
(BbIAENATb UX XapaKTePHble NPU3HAaKKM, YCTaHaBNMBaTb CBA3M C APYTrMMUN MNOHATUSAMM);

onpefenaTb Uenu [OeATeNlbHOCTW, 3aaBas napaMeTpbl M KPUTEPUM UX OOCTUKEHUS,
COOTHOCUTb pe3y/bTaTbl AeATeNIbHOCTI C NOCTaB/IEHHbIMM LIENSIMU;

MCMO/b30BaTb OMONOrMYecKne MNOHATUA AN 0O0BbACHEHWS (DaKTOB W ABMIEHWUIA KMBOW
npupoapbl;

CTPOUTbL NOrUYecKne paccyxaeHms (MHAYKTUBHbIE, [OeAYKTUBHbIE, MO aHanoruu),
BbISIBNATb 3aKOHOMEPHOCTW 1 NPOTMBOPEUNS B pacCMaTpMBaeMbIX SIBMEHUSX, (hOpMyInMpoBaThb
BbIBOAbI U 3aK/THOUEHUS;

MPUMEHSATb CXeMHO-MOAE/NbHblE CPeAcTBa A4/ MPeACTaBeHUA CYLLECTBEHHbIX CBA3EW U
OTHOLLEHWI B M3yYaeMbIX OMOMOrMYECKUX 00BbEKTAX, a TakKe MPOTUBOPEYMiA pasHoOro posa,
BbISIB/IEHHbIX B Pa3/IMYHbIX MHPOPMALMOHHBIX UCTOUYHUKAX;

pa3pabaTbIBaTh N/aH peweHns NpobeMbl ¢ YYETOM aHaM3a UMEKOLMXCA MaTepuaibHbIX
N HemaTepuanbHbIX PeCypCoB;

BHOCUTb KOPPEKTUBLI B AEATENbHOCTb, OLIEHMBATb COOTBETCTBME Pe3y/bTaToB LeNsMm,
OLeHMBATb PUCKW MOCNEACTBUIN AeATENIbHOCTY;



KOOPAMHMPOBAaTb W BbIMOMHATL PaboTy B YCNOBUAX pPeasibHOro, BUPTYaIbHOTO WU
KOMOUHMPOBAHHOTO B3aIMOAENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLIEHWE NPU PeLLEHUN XKU3HEHHbIX NPOGIeM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE eHCTBHS:

B/lafleTb HaBblKamMy y4eOHO-MCCNef0BaTe/IbCKOM M NPOEKTHOW AeATeNIbHOCTU, HaBblKaMu
paspeLLeHns npo6siemM, CrnocOOHOCTbIO M TOTOBHOCTLIO K CaMOCTOATE/IbHOMY MOUCKY METOZAO0B
peLleHns NPaKTUYeCKMX 3a4ad, NPMMeHeHMIO Pas/IMyHbIX METOA0B MO3HAHWS;

MCNONb30BaTh pPa3/iMyHble BUAbl AEATENIbHOCTM MO MOSYYEHUO HOBOrO 3HaHWUA, ero
MHTepnpeTayun, npeobpasoBaHMio 1 NMPUMEHEHUIO B YUYeOHbIX CUTYyauusaX, B TOM Y1cie npu
CO3[aHnN y4ebHbIX 1 COLMabHbIX MPOEKTOB;

(hopMUPOBaTb Hay4YHbIA TUM MbILLIEHWS, BNafeTb HAYYHOW TEPMUHOJIOTUEN, K/THOUEBBLIMY
MOHATUAMU U MeTofamu;

CTaBUTb U (POPMYNMpPoBaTb COBCTBEHHbIE 3adayn B 06pa3oBaTe/IbHON AEATENIbHOCTU U
XXU3HEHHBIX CUTYaLMNAX;

BbISBNATb MPUYUHHO-CNEACTBEHHbIE CBA3W W aKTyanmM3upoBaTb 3ajady, BblABUraThb
rMnoTesy eé pelUeHns, HaxoauTb aprymeHTbl [ANS [0KasaTe/flbCTBa CBOUX YTBEPXKAEHUMN,
3ajaBaTb NapaMeTpbl N KPUTEPUN PELLIEHNS;

aHaM31pPOoBaTh NOJyYEHHbIE B X0/ PeLLeHNS 3aaum pe3y/ibTaTbl, KPUTUYECKM OLLEHNBATb
MX JOCTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHME B HOBbIX YC/TIOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIIA OMbIT;

OCYLLECTBNATL LieNleHanpaB/ieHHbIA MOUCK MepeHoca CpeAcTB U CNocoboB [encTBus B
npodeccnoHanbHyHo cpeay;

YMeTb  MEPEeHOCUTb 3HaHWA B MNO3HaBaTe/lbHYHD W MpPaKTUYecKyto  061acTu
XWN3HeLesATeNbHOCTY;

YMEeTb UHTErPMPOBaTh 3HaHWSA U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBble WAewn, npegnaratb OPUrMHa/IbHble MNOAXOAbl W PeLUeHUs, CTaBUTb
Npo6nembl 1 3aga4u, AONyCKatoLme anbTepHaTUBHbIE PELLEHNS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTMPOBATLCA B Pa3/IMYHbIX UCTOYHUKAX MHGopMaumm (TeKcTe yyebHOro nocobwms,
Hay4HO-MonNynspHOIN nuTepatype, 6MONOTMYECKMX COBAPSX U CNPaBOYHMKAX, KOMMbIOTEPHbIX
6asax [aHHblX, B VIHTepHeTe), aHaM3MpoBaTb MH(OPMAUMIO Pas/IMyHbIX BMAOB M opMm
NpeLCTaB/IEHUS, KPUTUYECKM OLeHNBATb €€ JOCTOBEPHOCTb U HENPOTUBOPEYMBOCTD;

(hopMynmMpoBaTh 3anpocbl U MPUMEHATb Pa3/IMYHbIE MeTOAbl MPW MOWUCKe K oTbope
610/10rMYeCKon NHopMaLmmn, He06X0AMMOW A5 BbINOTHEHNSA YYEOHbIX 3aaay;

npuobpeTaTb OMNbIT MCNONb30BaHWUSA WMHHOPMALNOHHO-KOMMYHUKATUBHbLIX TEXHOMNOIUN,
COBEpPLLEHCTBOBATL KY/IbTYPY aKTUBHOIO UCMO/Ib30BAHUS Pa3/IMYHbIX MONUCKOBbLIX CUCTEM,;

CaMOCTOATE/IbHO  BblOMpPaTb ONTUMa/IbHYHO (POPMY  MpPeACcTaBfeHns  BGUON0rMYecKom
NH(opMaLnn (CXembl, rpadukm, AvarpaMmmbl, TabMULbl, PUCYHKN U OPYTOe);

MCNONb30BaTb Hay4HbIN A3blK B KayecTBe CpeAcTBa Mpu pabote € OMONOrMYeCKoWn
MH(opMaLMeid: NPUMEHATb XUMUYECKMNE, (DU3NYECKME N MATEMATUYECKME 3HAKWU U CUMBOJbI,
(hopmynbl, abbpeBmaTypy, HOMEHKIATypy, WCMoMb30BaTb U Npeobpa3oBbiBaTb 3HAKOBO-
CUMBO/IMYECKME CPeLCTBa HarNsaHOCTH;

BlafleTb HaBblkamMy pacro3HaBaHMs W 3alUMTbl  MHGOpPMauuK, MHEHOPMaLVNOHHON
6e30MacHOCTY JINYHOCTW.

OBJIaIICHI/Ie YHUBEPCAJbHBIMH KOMMYHUKATUBHLIMUA IleﬁCTBI/IHMI/I:



1) ob1menne:

OCYLLECTB/ATb KOMMYHMKALMM BO BCEX Chepax XXM3HW, aKTUBHO y4acTBOBaTb B AManore
WU OUCKYCCUM MO CYLLECTBY 06CY»XaeMoil TeMbl (YMeHMe 3afaBaTb BOMPOCHI, BbICKA3bIBaTb
CYX[EHNA OTHOCUTENIbHO BBIMOSIHEHWUSA Mpea/iaraemMoin 3afayn, Y4uTbliBaTb WHTEPECHl K
COr1acoBaHHOCTb MO3ULMI APYrMX YH4aCTHUKOB Ananora Uamn GUCKyccum);

pacrnosHaBaTb HeBepbOa/ibHble CpeAcTBa OOLUEHUS, MOHMMAaTb 3HAYeHWE COLMabHbIX
3HAKOB, NPeANOChINOK BOSHUKHOBEHNSA KOH(IMKTHbLIX CUTYaLMiA, YMETb CMSIrYaTh KOH(IMKTbI U
BECTW MeperoBopsbl;

B/lafleTb pasMyHbIMK crnocobamy 06LLEeHMS U B3aUMOAENCTBUSA, NMOHUMaTb HaMepeHus
APYrUX NKOAEN, NPOSBNATL YBAXMTE/IbHOE OTHOLLEHME K COBECEJHNKY 1 B KOPPEKTHON (hopMme
(hopMynMpoBaTb CBOM BO3PaXKEHNS;

Pa3BEPHYTO M /IOFTMYHO W3naraTb CBOK) TOYKY 3PEHUSI C WCMO/Ib30BAHWEM SI13bIKOBbIX
CpeacTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMAaTb M MUCMOMb30BaTb NPEUMYLLECTBA KOMaHAHON M MHAMBMAYaNbHON paboTbl Npu
PeLLEHNM B1ONOrNYECKO NPO61eEMbI, 060CHOBbLIBaTb HEOOXOAMMOCTb MPUMEHEHNS TPYNMNOBbIX
(hopM B3aUMOAENCTBMS NPU PeLLEHNIN YyYebHOM 3afaun;

BblOMpaTb TEMATUKYy U MEeTOAbl COBMECTHbIX [EACTBUIA C YYETOM OOLUMX WHTEPECOB U
BO3MOXXHOCTEW KaXXJ0ro YsieHa KONNeKTUBa,;

NpUHMMaTb LM COBMECTHON [AeATeNbHOCTW, OpPraHu30BbIBaTb WM KOOPAMHWMPOBATH
JEACTBMA NO eé [OCTMXKEHWUIO: COCTaBNATb NAaH AEWCTBUIA, pacrpeaensitb ponm € y4&ToM
MHEHWIA YYaCTHNKOB, 06CY)KAaTb pe3y/bTaTbl COBMECTHOM paboThl;

OLleHMBaTb Ka4yeCTBO CBOEro BK/1ada M KaXKAOro yyacTH/MKa KOMaH/bl B 06LMIA pe3ynbTaTt
Mo pa3paboTaHHbIM KpUTEPUSAM;

npeanaraTtb HOBble MPOEKTbl, OLEHMBATb MAEWN C MO3NLMN HOBU3HbI, OPUIMHATIBHOCTH,
MPaKTUYECKON 3HAYNMOCTH;

OCYLLECTB/ATL MO3UTUBHOE CTpaTerMyeckoe rMoBeAeHWE B Pas/INYHbIX CUTYyaLusX,
MPOSBNATL TBOPYECTBO M BOOGPaXKeHUe, ObITb MHALMATUBHBIM.

OBJIaZ[eHI/Ie YHUBEPCAJIBHBIMU PEryJATHUBHBIMUA HeﬁCTBHﬂMH:

1) camoopranu3anusi:

MCNONb30BaTb OMONOrMYEecKMe 3HaHUA [ONS BbIABNEHMS NPO6GJAEM M WX pelleHns B
YXU3HEHHBIX N YYEOHbIX CUTYaUUsX;

BblOMpaTb Ha OCHOBE GMOMOMMYECKUX 3HAHWIA LieNIeBble U CMbIC/IOBbLIE YCTaHOBKM B CBOMX
AEACTBUAX M MOCTYMKax N0 OTHOLLEHWIO K XKUBOI MPUPOAE, CBOEMY 3[0POBbLIO M 3[0POBbIO
OKpYXXatoLwuXx;

CaMOCTOATE/IbHO OCYLLECTBNATL NO3HABATENbHYIO AeATe/IbHOCTb, BbISIBAATL NPO6/IEMbI,
CTaBUTb W (DOPMYNMpPOBaTb COOCTBEHHble 3afayM B 06pa3oBaTe/lbHON [OeATENbHOCTU U
XXU3HEHHBIX CUTYaLMNAX;

CaMOCTOATE/IbHO COCTaB/ATh M/1aH peLleHns NpobieMbl C YYETOM MMEHOLLMXCS PecypCoB,
COOCTBEHHbIX BO3MOXHOCTEN W NPeAnoYvTeHNIA;

[aBaTb OLEHKY HOBbIM CUTyaLWsM;

pacLUMpsTb paMKK y4e6HOro npegmeTa Ha OCHOBE /IMYHbIX MPEANOYTEHNI;

[enatb 0CO3HaHHbIN BbIOOP, apryMeHTMPOBaTb ero, bpaTb OTBETCTBEHHOCTb 3a PELLEHNE;

OLeHMBaTb MPUOBPETEHHBI OMbIT;



cnoco6cTBOBaTb (DOPMMPOBAHUIO 1 MPOSABIEHUIO LLUMPOKOI 3PYANLIAM B Pa3HbIX 06/1aCTAX
3HaHWA, NOCTOAHHO MOBbLILWATL CBOV 00pa30BaTe/IbHbIN U KY/IbTYPHbIN YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbLI B [eATeNbHOCTb, OLEeHWBaThb
COOTBETCTBME Pe3y/ibTaToB Lesisam,;

B/1afieTb HaBbIKaMW MO3HaBaTe/IbHOWN petheKCnn Kak 0CO3HaHUS CoBepLUaeMbIX AeCTBUI
M MbICNIUTENBHbIX MPOLLECCOB, NX Pe3yNbTaToB 1 OCHOBaHWI, UCNOb30BaTh NPUEMbI pediieKcni
[/191 OLIEHKM CUTYyauun, BbiIbopa BEPHOIO peLleHus;

YMETb OLeHNBATb PUCKN 1 CBOEBPEMEHHO MPUHMMATL PELLEHUNSA MO UX CHUXEHUIO;

MPUHMMATL MOTUBbLI U apryMeHTbl ApYruX Npy aHam3e pesyibTaTtoB AeaTe/lbHOCTH;

3) npuHATHE ceOsl U APYTUX:

NPUHMMATL Cebs, MOHMMas CBOW HeAOCTaTKN U JOCTOMHCTBE;

MPUHMMATL MOTUBbLI U apryMeHTbl ApYruX Npy aHaim3e pesy/ibTaToB LeaTe/lbHOCTH;

Npu3HaBaTb CBOE MpaBo W NPaBo APYruX Ha OLUNOKM;

pasBMBaThb CNOCOBHOCTL MOHMMATL MUP C MO3ULMK APYrOro YesoBeka.

INPEJMETHBIE PE3YJIBTATHI

[MpeaMeTHble pe3y/bTaTbl OCBOEHUSA COAepPXaHus y4ebHOro npegmeTta «buonorus» Ha
yrny671éHHOM YPOBHE OPUEHTMPOBaHbI Ha 06ecreyeHre NPOMPUILHOr0 00y4YeHMs 00y4atoLLNXCS
ovonormn. OHWM BK/KOYAKOT: Creuupuyeckne ans 6UONOrMM Hay4yHble 3HaHWUA, YMEHUS U
cnocobbl [JeNCTBUA MO OCBOEHWID, WHTEPNpeTauMmM W MpeobpasoBaHUIO 3HAHWIA, BUAbI
[eATeNbHOCTI MO NMOJTYHYEHNI0 HOBbIX 3HAHWI U UX MPUMEHEHWIO B Pa3/INYHbIX YUeOHbIX, a TAKXKe
B peasibHbIX >XU3HEHHbIX CUTyaumsax. pefMeTHble pe3ynbTaTbl MpeAcTaBfieHbl MO rofam
N3yYeHWs.

[MpeLMeTHbIe pe3y/ibTaTbl 0CBOEHUS y4eOHOro npeameTa «bronorusa» B 10 kaacce LOMKHbI
OTpaXkaTb:

ChopMMPOBAHHOCTb 3HAHWIA O MeCTe M PO GUOMOTMN B CUCTEME ECTECTBEHHbIX HayK, B
(hopMUPOBAHNM ECTECTBEHHO-HAYYHON KapTWMHbI MUPa, B MO3HAHUW 3aKOHOB NPMPOAbl Y
peLLeHny Npobaem paLmoHaIbHOr0 NPMPOAOMNOb30BaHNUSA, O BK/1afle POCCUMCKUX U 3apyOeXHbIX
YUYEHbIX B pa3BuTUe 6UONOrunu;

BNafleHNne CUCTEMOW BMONOrMYECKMX 3HaHMI, KOTopas BK/IHOYAeT: OCHOBOMOaratoLme
610NIorMYecke TEPMUHLI N MOHATMSA (KU3Hb, K/ETKa, OpraHu3m, MeTabosinM3M, romeocTas,
camoperynaums, caMmoBOCMNpou3BeLeHNe, HaceACTBEHHOCTb, N3MEHUYMBOCTb, POCT U Pa3BUTHE),
ouonornyeckne Teopum (KnetoyHas Teopus T. LleaHHa, M. LUneligeHa, P. Bupxosa,
XPOMOCOMHas Teopus HacneacTBeHHoCTU T. MopraHa), ydeHus (H. . BaBunoBa — 0 LeHTpax
MHOroo6pasns n NPONCXOXXAEHMS KYNbTYPHbIX PacTeHWin), 3aKOHbI (e4MHO06Pa3NsA NOTOMKOB
MepBOro NoKOIeHNs, pacLensieHns, YACTOTbI raMeT, He3aBMCUMOro HacnefoBaHus IT. MeHgens,
FOMONIOrMYeCKUX PALOB B HaCNefCTBEHHOM u3MeHumBocTM H. V. Baswunosa), npuHUMMbI
(KOMMemMeHTapHOCTK);

B/lafieHVe OCHOBHbIMW METOAaMM Hay4YHOro MO3HaHWUA, UCMOMb3YeMbIX B OMOIOrMYECKNX
MCCNef0BaHMAX XKMBbIX 00bEKTOB (OnuncaHne, N3mMepeHne, HabaAeHNe, IKCNEPUMEHT);

YMEHMe BblAeNsATb CYLLEeCTBEHHbIE MPU3HAKW: BUPYCOB, K/ETOK NPOKapuMoT M 3yKapumorT,
OJHOK/IETOUHbIX N MHOrOK/ETOYHbIX OPraH13MOoB, B TOM Yyuc/ie 6akTepuid, rpnbos, pacTeHWiA,
YKMBOTHbIX N Ye/0BEKa, CTPOEHMSI OPraHoB 1 CUCTEM OPraHOB PACTEHMI, XXMBOTHbIX, Ye/10BEKA,
MPOLECCOB >KM3HEAEATENIbHOCTW, MPOTEKAKLWNX B OpPraHM3mMax pPacTeHUR, >KMBOTHBLIX U
4yenoBeka, 6MOOrMYecKnX NpPoLeccoB: 0bMeHa BeLLecTB (MeTabonM3m), NpeBpaLLeHNs SHEPT N,



OpOXKeHNsA, aBTOTPOPHOrO M reTepoTPOPHOro TUMOB MUTAHUA, POTOCUHTE3A M XEMOCKHTESA,
MWTO3a, Mein03a, raMeToreHesa, aIMoproreHesa, NOCTIMOPNOHA/ILHOTO Pa3BUTKSA, PA3MHOXKEHNS,
WHAVBUAYA/IbHOTO pa3BUTUSA OpraHu3Ma (OHTOreHesa), B3aMMOLENCTBMS TeHOB, reTeposuca,
MCKYCCTBEHHOI0 0TOOPA;

YMeHWe yCTaHaB/IMBaTb B3aUMOCBA3N MeXAy OpraHougaMu KNetkn U ux (yHKLMsamN,
CTPOEHMEM K/IETOK Pa3HbIX TKaHel 1 UX PYHKLUMAMK, MeXAY OpraHamy U cucTemMamu OpraHoB y
pacTeHW, >XMBOTHbIX WM 4YesioBeKa M UX (PYHKUUAMU, MeXOy CUCTEMaMy OpraHoB U unX
(yHKLUMAMW, MeXay 3aTanamy 0OMeHa BeLLecTB, TanaMu KJETOYHOIo LMKNa U XU3HEHHbIX
UMKNOB OPraHM3moB, 3Tanamym 3MOPMOHa/IbHONO pPasBUTUSA, TEHOTUMOM W (PEHOTMMOM,
(heHOTMNOM U (pakTopamm cpefbl 06UTaHUS;

YMeHVE BbISB/ATb OT/IMYUTENIbHbIE MPU3HAKN XXMBbLIX CUCTEM, B TOM YMC/le PacTEHWIA,
YXMBOTHbIX U Y€NOBEKa;

YMEHMe 1CNob30BaTh COOTBETCTBYHOLME apryMeHTbl, BUONOrMYeCKyO TEPMUHOJOTUIO U
CUMBOJIMKY A/151 lOKa3aTe/IbCTBA POACTBA OPraHN3MOB pPa3HbIX CUCTEMATUYECKUX MPYN;

YMeHMe peLuaTb 6MON0rnyeckme 3afayn, BblBISTb NPUUUHHO-CNEACTBEHHbIE CBA3N MEXIY
nccnefyeMbiMy 610N0rMYECKUMI NpoLeccaMmn 1 ABNEHNAMU, fenaTb BbiBOAbI U MPOrHO3bl Ha
OCHOBaHWUW NOYy4YeHHbIX pPe3y/bTaToB;

YMEeHMe BbINOSHATb N1abopaTopHble U MpaKTUYeckue paboTbl, cO60AaTL Npasuia npu
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaHNEM;

YMeHMe BblABUraTb TUMOTe3bl, MPOBEPATb WX 3KCMEPUMEHTa/IbHbIMW  CpeACcTBaMMU,
(hopMynunpys Lenb UccnefoBaHus, aHanmM3npoBaTh NoyYeHHble pe3ynbTaTbl U [enaThb BbIBOAbI,

YMEHME Yy4yacTBOBaTb B Y4YeOHO-MCCNefoBaTeIbCKOM paboTe No 6MoNornm, 3KOMOrMn u
MeAuLMHe, NPOBOAMMON Ha 6a3e LUKO/bHbLIX Hay4HbIX O6LLECTB, M Ny6/MYHO NPeAcTaBnsATh
Mo/lyYeHHble pe3y/bTaTbl HA YYEHUYECKMUX KOH(EPEHLMSX;

YMEHME OLieHMBaTb 3TUYECKME acneKTbl COBPEMEHHbIX UCCeA0BaHNIA B 061acTy 6uonorum
N MeauuMHbl (KNOHMPOBaHME, WUCKYCCTBEHHOE OMN/IOA0TBOPEHME, HarpaB/ieHHOe W3MEHeHue
reHoma 1 co3fiaHne TPaHCreHHbIX OPraHN3MoB);

YMeHMe 0CYLLEeCTBNATbL OCO3HAHHBIN BbIGOP Oy AYLLEN NPOdecCMOHaIbHOM LeATeNbHOCTY B
obnactu 6ronorum, MeauLnHbl, GUOTEXHONOM NN, BETEPUHAPWI, CENIbCKOT0 X03ANCTBA, NULLIEBOA
MPOMbILLMIEHHOCTK, YrNy6nATb MO3HaBaTe/IbHbIA WMHTEPEC, HanpaBieHHbIA Ha OCO3HaHHbIN
BbIOOP COOTBETCTBYHOLLEN MpodeccMn M NPOAOKEHME OMOMOrMYECKOro 06pa3oBaHMs B
opraHu3auusax cpegHero NPog)eCCoHaIbHONO U BbICLLIErO 06pa3oBaHuA.

[MpeAMeTHble pe3y/ibTaTbl 0CBOEHUSA y4ebHOro npeameTa «bronorus» B 11 kaacce LOMKHbI
OTpaXKaTb:

ChopMUPOBAHHOCTb 3HaHWIA O MeCTe U Posn 6UONOrNK B CUCTEME €CTECTBEHHBIX HayK, B
(hopMMPOBaHNM COBPEMEHHON €CTECTBEHHO-HAY4YHON KapTWHbI MUpa, B MO3HaHUWM 3aKOHOB
MPUPOLbI U PELLEHNN 3KOMOTMYeCKNX Npob/ieM Ye/loBeYeCTBa, a TakKe B PeLLeHnn BOnpocoB
paumMoHanbHOro NPUPOAONOb30BaHNUA, U B (POPMMPOBAHUM LEHHOCTHOrO OTHOLLEHUSA K
npupoge, o6LIEeCTBY, YENOBEKY, O BKMNade POCCUACKUX U 3apyBeXXHbIX YUEHbIX-OMOMOroB B
passuTme uonoruu,

YMeHVe BNafleTb CUCTEMO OMOMOTMYECKUX 3HAHWIA, KOTOpas BK/IKOYAeT OnpeaeneHns v
MOHMMaHMe CYLHOCTU OCHOBOMOJAralWwmx 6MONOrMYecKUX TEPMUHOB W MOHATUM (BWUA,
akocuctema, 6uocdepa), 6uonormyeckue Teopum (3BOMOUMOHHAsA Teopua Y. [apBuHa,
CUHTETMYeCKad Teopus asonoumn), ydeHms (A. H. CeBepuoBa — 0 NyTAX M HarpaBNeHUsX
agonounn, B.. BepHagckoro — o 6uocepe), 3aKoHbl (reHeTUYeCKoro pasHoBecus K. Xapau



n B. BanH6epra, 3apogbiwesoro cxoactea K. M. bapa), npasuna (MuHuMmyma HO. Jnbuxa,
9KOJIOTMYECKOWN NMpaMuabl aHeprum), runotesbl (rmnotesa «mupa PHK» Y. MTunéepta);

YMeHWe B/afeTb OCHOBHbIMM METOAaMM Hay4yHOro Mo3HaHWsA, WCMO/b3yeMbiMA B
OMONOrNYECKNX UCCNeLOBaHMAX >KMBbIX OOBLEKTOB W 3KOCUCTEM (OMMCaHWe, W3MEpeHWe,
Hab/loieHNe, 3KCMEPUMEHT), CNOCO6aMu BbISB/IEHUA U OLEHKM aHTPONOreHHbIX M3MEHEHWIA B
NpUpPoSE;

YMeHVe BbIAeNsATb CYLECTBEHHbIE TMPU3HAKW: BWLOB, OWMOreoLEeHO30B, 3KOCUCTEM W
ovocdgepbl, CTabUNM3NPYIOLLIEro, ABWXKYLLEro W paspblBaloLero ecTeCTBEHHONo 0T60pa,
a/1710MaTpPMYeCcKoro N CUMMNaTPMYecKoro BUL006pa3oBaHNs, BIMSAHUSA ABMXKYLLMX CUM 3BOMOLMM
Ha reHohoHA MonynaumMm, NPUCNOco6/IEHHOCTM OPraHNM3MOB K cpefle 06UTaHus, YepeoBaHus
Harnpas/IeHWNIA 3BO/TFOLMN, KPYrOBOPOTa BELLLECTB U MOTOKA 3HEPTUM B 3KOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3M MeXAy npoLeccaMmn 3BOMOLUNK, OBVKYLLUMMA
Cunamy aHTponoreHesa, KOMMOHEHTaMWN Pas/InyHbIX 3KOCUCTEM U MPUCTIOCOBNEHUAMU K HUM
OpraHn3mos;

YMeHWE BbISABATb OT/IMYMTESNIbHbIE NMPU3HAKM YXKMBbIX CUCTEM, NPUCNOCO61EHHOCTL BUAOB
K cpege 06uTaHus, abUOTUYECKUX N BUMOTUYECKMX KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBS3EN
OpraH13moB B CO06LLECTBaX, aHTPOMOreHHbIX N3MEHEHWIA B 3KOCUCTEMAX CBOE MeCTHOCTY;

YMEHMe 1CNob30BaTh COOTBETCTBYHOLME apryMeHTbl, BUONOrMYeCKYO TEPMUHOSOTAIO U
CUMBOJSIMKY [NA [10Ka3aTeNbCTBa POACTBA OPraHM3MOB pPasHbIX CUCTEMATUYECKMX rpynm,
B3aMMOCBSA3M OpPraHNM3MOB U Cpeabl 00MTaHWA, eUHCTBA Ye/I0BEYECKMX pac, He06X0AMMOCTH
COXpaHeHnss MHOroobpasus BUAOB M 3KOCUCTEM KaK YCMOBMSI COCYLLECTBOBaHWUA NPUPOAbI U
4esIoBeYecTBa;

YMeHUe peLuaTb 61Monornyeckme 3agadn, BoisiBATb NPUYNHHO-CNEACTBEHHbIE CBA3N MEXAY
nccnefyeMbiMy 610N0rMYECKUMI NpoueccaMn 1 ABNEHNAMU, [enaTb BbIBOAbI W MPOrHO3bl Ha
OCHOBaHWM NONMYYEHHbIX Pe3y/bTaToB;

YMeHMe BbIMOSHATL nabopaTopHble M npakTuyeckue paboTbl, cobnodaTb npasuna npu
paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHUNEM;

YMEHMe BblABUraTb rUNOTE3bl, MPOBEPATb WX 3KCNEPUMEHTa/IbHBIMU  CPeACTBaMy,
(hopMynunpys Lenb UccneaoBaHus, aHaIM3npoBaTh NoyYeHHble pe3ynbTaTbl U [enaThb BbIBOAbI,

YMEHME y4yacTBOBaTb B Y4eBHO-MCCNe0BaTe/IbCKO paboTe No 61MoNornm, 3KoNorMm u
MeauLMHe, NPOBOAMMOI Ha 6ase LUKOMbHbLIX Hay4HbIX OOLLECTB, M Ny6/NYHO NpeaCcTaBNsTb
MOJlyYeHHble Pe3y/bTaTbl HA YYEHUYECKMUX KOH(DEPEHLMSAX;

YMeHVEe OUeHMBaTb TUMOTE3bl U TEOPUM O MPOUCXOXKAEHUN XKU3HW, YenoBeka W
4e/IoBEYECKMX pac, O MpUYMHax, NOCNeACTBMSX U cnocobax npeaoTBpalleHns rnobdasibHbIX
M3MEHEHWNI B Buocepe;

YMEHME OCYLLECTB/ISTb OCO3HAHHbINM BbIOOP OyAyLLE NPOeCcCUOHaNbHON AesTeNbHOCTU B
obnactm  6uonornu,  3KoMorMv,  MPUPOLOMOSL30BAHUA,  MeAULMHbI,  BMOTEXHOOrMHU,
MCUXO0/IOTNN, BETEPUHAPUN, CENbCKOro X03AWCTBA, NULLEBON MPOMbILLIEHHOCTH, Yrny6naTh
Mo3HaBaTe/lbHblA WMHTEPEC, HanpaB/eHHbIA Ha OCO3HaHHbIA BbIGOP COOTBETCTBYHOLLEN
npodeccn M NPOAOC/HKEHWE OMONOTMYECKOro 06pa3oBaHNA B OpraHM3auuax CpeaHero
npogecCnoHanbHOIoO 1 BbICLLEro 06pa3oBaHus.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB 3J’[eKTp0HHbIe
Ne n/mm HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbI Koutposibheie  [IpakTHueckme (un¢posbie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 bronoruns Kak Hayka
2 JKVMBble CUCTEMBI U UX U3yYeHne
3 Buonorua kneTku 0.5
4 XVMmnyeckas opraHu3aumsa KneTku 10 1
5 CTpoeHue 1 PYHKLNN KNETKK 8 1
6 OO6MeH BeLLecTB 1 NpeBpaLleHrie 3HEPTUK B K/IETKe 9 1
7 HacneacTBeHHast MHpOpMaLma 1 peannsaums eé B KNeTke 9 1 0.5
8 YKM3HEHHBIA LUK KNETKK 6 1
9 CTpoeHue 1 PYyHKLUN OpraHU3MoB 17 1 15
10 Pa3mMHOXeHWe 1 pa3BuTne opraHn3MoB 8 1 15
1 "eHeTMKa — HayKa 0 HacNeACTBEHHOCTU U U3MEHUYMBOCTU ) 05
opraH13mMoB

12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6
14 ["eHeTVKa yenoBeka 3 0.5
15 Cenekums opraH13mMoB 4 1
16 BroTeXHOMOrNA U CUHTETUYECKas B1onorus 4
17 Pe3epBHOe Bpems 1

OBULEE KOJTMYECTBO YACOB INO NPOrPAMME 102 7 13




11 KJIACC

KoauvecTBO 4yacoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMBbl Koutpoabubie  [IpakTuueckue (undpossie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 3apoXaeHue 1 pa3BuUTUE 3BOHOLMOHHBIX MPeACTaBIeHN B 4
6ronormm
2 MUKpOo3BooLMA 1 e€ pe3ynbTaTbl 14 2
3 MakpoaBontouma 1 eé pesynbTarhbl 6 1
4 [MponcxoxaeHne 1 pa3BUTUE XKU3HN Ha 3emnie 15 15
5 [MpouncxoXkaeHne YenoBeka — aHTPOMOreHes 10 1 1
6 3KOoNorns — Hayka 0 B3aMOOTHOLLIEHUSAX 9praHm3UMOB 7 3 05
HaZopraHU3MeHHbIX CUCTEM C OKPY>KatoLLLen cpesom
OpraHu3mbl 1 cpega 0buTaHusA 1 1.5
3Konorvs BUAOB ¥ Nonynsayunia 0.5
9 JKoNorusi coobecTs. IKOMOrMYECKME CUCTEMDI 12 1 0.5
10 Buocdepa — rnobanbHas sKocucTema
11 YUenosek 1 oKpyxKatoLLiaa cpeaa
12 Pe3epBHOEe Bpems
OBLEE KOJTMYECTBO YACOB IO NMPOrPAMME 102 4 7.5




IHOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne n/n Tema ypoka Kontposbubie IIpakruueckue Aara unpponbie
Bcero H3yYeHUsA oOpa3oBaTeJibHbIE
padoTshI padoThI pecypeni
1 Bronorvsa Kak KOMMNIEKCHas Hayka U Kak YacTb 1
COBPEMEHHOr0 06LLecTBa
YKuBble cucTembl 1 NX CBOCTBA 1
YpoBHeBas opraHmn3aLus XmBbIX CUCTEM
KcTopus oTKpbITUA U U3ydYeHUs KneTKn. KnetoyHas Teopus 1
MeToabl MONEKYNAPHOW N KNETOYHOM GMOoNormu.
5 MpakTnyeckas paboTa «/13yyeHne MeTOL0B KIETOYHOM 1 05
oronorun (xpomarorpaus, anekTpodopes,
AnddepeHumanbHoe LeHTpugyruposaHe, MLP)»
6 XMMMNYECKWIA COCTaB KNeTKU.MuHepasbHble BeLLecTBa 1
KNeTKn, nx bruonormnyeckas posb
OpraHuyeckue BeLecTBa KeTkun — 6enku. JlabopatopHast
7 paboTa «OB6Hapy>keHne 6e/IKOB C MOMOLLIbIO KaueCTBEHHbIX 1 0.5
peakLnin»
8 CsolicTBa, Knaccugukaums n hyHKLMm 6enkos 1
OpraHuyeckue BeLLeCTBa KNEeTKU — YrNeBofpl 1
10 OpraHunyeckue BeLLeCTBa KNeTKn — amnuapl 1
11 HyknenHosble KucnoTel. AHK 1 0.5
HyknenHoBble knucnotbl. PHK. JlabopaTopHas pa6oTa
12 «lccnepgoBaHne HYKIEMHOBBIX KUCOT, BbleNEHHbIX U3
K/IETOK pas3/InyHbIX OpraH1u3MoB»
13 CtpoeHue n yHkuum AT®. pyrue 1
HykneosugTpudgocharsl (HTP)




CekseHupoBaHue AHK. MeTofbl FeHOMUKN,

14 TPaHCKPUMTOMUKN, NPOTEOMUKMN

15 KonTpoabHas padora Nel «XumMu4yeckasi OpraHu3anus
KJIETKN»

16 MeTo/bl CTPYKTYPHOIA 6ronorum

17 Tunbl KneTok. MNpokaproTnyeckasa Knetka
CTpoeHMe 3yKapuoTUUeCcKOon KneTkun. MoBepXHOCTHbIN

18 annapart KneTku MpakTuyeckas paboTa «/13yyeHne CBOWCTB 0.5
KNeToYHOM MeMbpaHbI»
OfHOoMembpaHHble opraHonabl KneTku. MpakTnyeckas

19 paboTa «/13yyeHne ABMKEHWNS LMTOMNa3Mbl B 0.5
PacTUTENbHBIX KNeTKax»
[MonyaBTOHOMHbIE OpPraHoWbl KNETKWU: MUTOXOHAPUN,

20 nnactugpl. JlaboparopHas pabora «l/ccregoBaHue 0.5
n1a3Mosnn3a 1 4enna3Monnsa B pacTUTENIbHbIX KNeTKax»

21 Hemem6paHHble opraHonbl KNeTKu

22 CTpoeHve 1 QyHKLMK aapa
CpaBHUTE/NbHAA XapaKTEPUCTMKa KNETOK 3yKapmoT.

23 NaboparopHas paboTta «3yyeHne CTPOEHUSA KNIETOK 0.5
Pa3INYHbIX OPraHN3mMOB»

24 KonTtpoabsnas padora Ne2 «Ctpoenne n pyHKuuu
KJIETKN
Accumnnagma n gUCCUMUIALNA — ABE CTOPOHbI

o5 meTabonmama. Tunbl 06MeHa BeLlecTB. JlabopaTopHas
paboTa «M3yyeHne KaTaIMTNYeCKON akTUBHOCTM
(hepMeHTOB (Ha NpyMepe amunasbl UK Katanasbl)»

26 depMeHTaTVBHbIV XapaKTep peakuuii KNeToYHOro 05

MeTabonm3ma. SlabopaTopHasi paboTa «/3yueHune




(hepMEHTATUBHOIO pPacLLEen/IeHns NepoKcuaa BOAOPoaa B
PACTUTENbHbIX W XXMBOTHBIX KNETKaX»

27 Benku-akTnBaTopbl U 6eNKN-UHINOUTOPSI 1

08 ABTOTPO(HBIA TUN 06MeHa BeLLecTB.POTOCKUHTES 1

29 XeMocuHTe3. JlabopaTopHas pab6oTta «CpaBHeHMe 1 05
MPOL,ECCOB (HOTOCKMHTE3A N XEMOCKHTE3a»

30 AHaspobHble opraHn3mbl. Buabl 6poxkeHus. JlabopatopHast 1
paboTa «CpaBHEHWE NPOLECCOB BPOXKEHUSA N AbIXaHWNSA»

31 A3p06HbIe OpraHM3Mbl. JTarnbl 3HEPreTUYecKoro obmMeHa 1

32 SHeprus MembpaHHOro rvpa,qmeHTa NMPOTOHOB. CUHTE3 1
AT®: pabota NpoToHHON AT®-CHTA3bI

33 KonrpoabHas padora Ne3 «O0MeH BelecTB U SJHEPTrUA 1
B KJIETKE»

34 PeakLMn MaTpUYHOro cMHTe3a. TpaHCKpUnumsa — 1
MaTpUYHbIA cnHTE3 PHK

35 TpaHcnauusa n eé atansl. KognposaHne aMMHOKUCAOT. Posnb 1
pnbocom B GrocKHTE3E Genka

36 OpraHusaymsa reHoma y nNpokKapuoT 1 3yKapuoT 1

37 MonekynsapHble MexaHM3Mbl 3KCMPECCUN FEHOB Y 3yKapuoT 1
Bupycbl — BHEK/IETOYHbIE POPMbI XXM3HU U 06/IMraTHbIE

38 napasuTbl. MpakTnyeckas pabota «Co3gaHne Moaenu 1 0.5
BUpYyCa»

39 BupycHble 3a601eBaHNsA YeN0BEKa, XXMBOTHbIX, PACTEHWIA

40 HaHoTexHonorum B 6Monornv n meauumHe 1

41 KonTtpouabnas padora Ned «HacnencrBennas 1
HHpopManus U ee peajim3alus B KJIETKe»

42 YKN3HEHHBIN LMK KNETKN 1

43 MaTpunyHbIin cnHTe3 HK




Xpomocombl. JTabopaTopHast paboTa «/13y4yeHne XpomMocom

Pa3gpaXMMoCTb 1 PErynaLus y opraHu3mMoB

44 1 0.5
Ha roToBbIX MUKpOMpenaparax»

45 JeneHune KNeTkn — MnTos 1
Tunbl KNeToK. KapnoknHes n UMTOKMNHE3. JTabopaTopHas

46 paboTa «HabnogeHne MMTO3a B KNeTKax KOHUYMKa KopeLuKa 1 0.5
NyKa (Ha roToBbIX MUKpOMpenaparax)»

47 Perynaumsa >XU3sHeHHOro UuKna KneTok

48 OpraHnsm Kak eguHoe Lienoe 1

49 TkaHn pilCTeHmVl. NaboparopHas paboTta «/3yyeHne TKaHei 1 05
pacTeHUn»

50 TKaHn )KI/IBOTHbIXUI/I yenoseka. SlabopaTopHas pabota 1 05
«13yyeHne TKaHen XXMBOTHbIX»

51 OpraHbl. CrcTembl opraHoB. JlabopaTopHas paboTa 1 05
«3yYyeHmne opraHoB LiBETKOBOI0 pacTeHus»

52 Onopa Tena opraHn3mMoB 1

53 [B>XeHne opraHu3MoB

o4 lMuTaHve opraHn3mMoB

55 MrTaHne NO3BOHOYHbIX XXUBOTHbIX. [nLLEeBapUTENbHASA 1
cucTema yenoseka

56 [blXaHne opraH1n3MoBs

S7 [JbIXaHne N03BOHOYHbIX XXVUBOTHbLIX U Ye/loBeKa

58 TpaHCNopT BELLECTB Yy OpraHN3MoB

59 KpoBeHocHas cucTema No3BOHOUHBIX XXUBOTHLIX U 1
yesioBeka

60 BblaeneHuve y opraHn3sMmos 1

61 3almTa y opraH1smos 1

62 ViIMMyHHas cuctema yenoBeka 1

63 1

1




"'ymopanbHas perynaums u a3HAOKPUHHAs cucTemMa
)KMBOTHbIX 11 YeNoBeKa

KourpoabHnas padora NeS «CtpoeHue u pyHKIIUN

64
OPraHu3MoOB»

65 ®opMbl pasMHOXKEHNA OpraHn3MoB

66 [MonoBoe pa3mMHOXeHue

67 Melio3
MameToreHes. O6pa3oBaHue 1 pasBUTUE MOMOBbIX K/IETOK.

68 NabopaTopHas paboTa «3yveHne CTPOEHUSA NONOBbIX 0.5
K/IETOK Ha roTOBbIX MUKpOMpenaparax»

69 VHamBrAyansHoe pa3BuTME OpraHu3mMoB — OHTOreHes
3ak/afika opraHoB ¥ TKaHel U3 3apo/blLLEeBbLIX SIMCTKOB
PocCT 1 pa3BuTre XXUBOTHBIX. JlabopaTopHas paboTa

70 «BblsiBNEHME NPU3HAKOB CXOACTBA 3apOAblLLei 0.5
MO3BOHOYHbIX YXMBOTHbIX»

7 Pa3mMHOXeHVe 1 pa3BuUTUE pacTeHWiA. JTabopaTopHas paboTa 05
«CTpoeHWe opraHoB PasMHOXEHWS BbICLUNX pacTEHUI»

72 KonTtpouabHas pa6ora Ne6 «PazmHoOXkKeHHe OPraHU3MOB»
VcTopus cTaHOBNEHUA M Pa3BUTUSA TEHETUKN Kak HayKMW.

73 OCHOBHbIe NOHATUA 1 CUMBO/IbI FeHeTUKM. JlabopaTopHas 05
paboTa «[po3ognna kak 00bEeKT reHeTUYECKIMX
nccnefoBaHnn
3aKOHOMEPHOCTUW Hacnef0BaHNA MPU3HAKOB.

74 MoHornépuaHoe ckpeLmsaHue. MpakTuyeckas paborta 05
"3y4eHune pe3ynbTaToB MOHOIMOPUAHOIO CKPeLMBaHns y
Apo3odunbl™

75 LiMTonormnyeckne 0CHOBbI MOHOTMOPUAHOIO CKPELLMBaHNA




76 AHann3npyloLLee CKpeLLmBaHme. 1

77 HenonHoe foMUHMpOBaHWe
[AnrnbpraHoe ckpelumBaHue. MpakTuyeckas paboTta

78 «3yyeHmne pe3ynbTaToB AUIMOPUAHOIO CKpPeLLMBaHUS Y 1 0.5
Lpo30hnsibI»

79 LiMTonormnyeckne oCHOBbI ANTMOPUAHOIO CKPELLMBAHNSA 1

80 CuenneHHoe HacnefoBaHWe NPU3HAKOB 1

81 XpPOMOCOMHasA TeopUa HacneLCTBEHHOCTU 1

82 "eHeTuKa nona 1
["eHOTUN Kak LenocTHasA cucTeMa

83 "eHeTUYECKNIA KOHTPO/b Pa3BUTUS PaCTEHWUI, XXMBOTHbIX U 1
yesioBeka

84 Kounrpoabnas padora Ne7 «3aKk0OHOMEpPHOCTH 1
HaCJICeACTBCHHOCTH)»

85 13MeHYMBOCTb NMpU3HaKoB. Buabl NSMEHUYMBOCTU

86 MogudrkaumoHHas N3MEHUMBOCTb
BapvaunoHHbI pag v BaprauMoHHas Kpueas.

g7 JNabopaTopHas paboTa «MccnefoBaHne 3aKOHOMEPHOCTEN 1 05
MOAN(NKALMOHHOM N3MEHUMBOCTU. [OCTpOEHNE
BapUaLMOHHOr0 psifa v BapnalMOHHON KPUBOW»

a8 "eHOTMNNYecKas n3MeHUYBOCTb. KoMBMHaTUBHas 1
N3MEHYMBOCTb

89 MyTaunoHHas N3MeHUMBOCTb. [NpakTnyeckas pabota 1 05
«MyTauun y Apo3odusibl (Ha roTOBbIX MUKPOMNpenapaTax)»

90 3aKOHOMEPHOCTM MYTaLMOHHOI0 NpoLiecca. SruUreHeTnka u 1
anureHoMuKa

o1 "eHeTMKa Yyenoseka. I'vaaKTvlquKaﬂ paboTa «CocTaBneHne 1 05
N aHaIM3 POAOCTIOBHOW»

92 MeToabl MeANLMHCKOW reHETUKN 1




93 3HaueHve MeANLMHCKON reHeTUKN B NPeLoTBPaLLeHNN 1 1
NeYeHNU reHeTUYeCKnX 3ab60/1eBaHNA YenoBeka
OCHOBHble NOHATUA cenekumn. JlabopatopHas pabota

94 «/13yyeHre COPTOB KyNbTYPHbIX PacTeHUIA 1 NOPOS, 1 0.5
LOMALLHUX XUBOTHbIX»

95 MeTogb! CeneKLMOHHOR paboThl. J'Ia6op§TopHaﬂ pabota 1 05
«M13yyeHrie MeTOA0B CeNneKLUMmn pacTeHN»

9% LocTrXeHns cenekumnm pacTeHN N XXMBOTHBIX. 1
MpaKTnyeckas pabota «MpuBMBKa pacTeHNIA»

97 CoxpaHeHue, n3y4eHne 1 UCMOb30BaHNE FTEHETUYECKMX 1
pecypcos
BroTexHOMorna Kak Hayka u oTpac/b Npon3BOACTBA.

98 MpakTnyeckas paboTa «/3yyeHre 06bEKTOB 1 0.5
OMOTEXHONOrNN

99 OCHOBHbIe HarpaB/ieHUs1 CUHTETUYECKOW 61OIornn 1

100 XPpOMOCOMHas 1 FeHHasa NHXXeHepus 1

101 MeanumHCcKme 6UOTEXHOIOMUN 1

102 0O606L1eHNE, cucTemMaTm3aLms 3HaHWI 1

OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 13.5




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnubie IIpakTuyeckue Aara tupposkic
Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypenI
JBo/oUNOHHaA Teopus Y. [dapsuHa
[ByxKyLne cunbl 3Bonounn Buaos no Y. apsuHy
3 Bopb6a 3a cyLecTBOBaHME, eCTECTBEHHBIN 1 1
NCKYCCTBEHHbI 0T60P
4 dopmmpoBaHMEe CUHTETUYECKOI TEOPUU 3BONHOLMUN 1
5 3Tanbl 3B0/OLMOHHOIO0 npoLecca: MUKPO3BOMOLNA U 1
MaKp03BO/IoLMA
6 Monynauusa — anemeHTapHas eAvHNLA 3BOJTHOLNN 1
3aKOoH reHeTMyeckoro pasHosecus . Xapau, B.
7 BaliHGepra. J/labopaTopHas paboTa «BbisiBneHue 1 0.5
M3MEHYMBOCTI Y 0CO6EIN O4HOr0 BUAa»
8 AnemeHTapHble (PaKTOPbI 3BONHOLMM
9 AhheKT ocHoBateNs. ANMEKT OYTbIIOYHOTO FOP/IbILLKA 1
10 Mwrpaumu. M3onaumm nonynauuii: reorpagpuyeckas, 1
oronornyeckas
11 EcTecTBeHHbIV 0TOOP — HanpaBNAOLWMIA PaKTop 3BONOLNN 1
12 Monosoii 0T60p
Mprcnoco6/1eHHOCTL OPraHM3MOB Kak pe3ynbTar
13 MMKPO3BOOLUMW. JlabopaTopHas paboTa «M3yyeHune 1 0.5
apoMop0308B ¥ naMoaganTaLmnin y pacTeHUIN Y XXUBOTHbBIX»
MpyMepbl NPUCMOCOBIEHNIA Y OPraHN3MOB:
1 MOpP(hONOrnyeckme, (hM3nonormyeckne, GUOXMMMYECKUe, 1 05
nosefeH4eckue. JlabopatopHas paboTa «pucnocobneHus
OpraH13moB ¥ UX OTHOCUTE/IbHAsA Lie/1Ieco06pa3HOCTb»




Bug, ero kputepun n cTpykTypa. JlabopatopHas paboTa

15 1 0.5
«CpaBHeHwve BMA0B N0 MOP(ONOrMY4eCKOMY KPUTEPUIO»
16 CTpykTypa Bnga
17 BungoobpasoBaHue Kak pe3y/ibTaT MAKPO3BO/IOLMM 1
18 CBA3b MUKPO3BOMOLNN 1 3NNAEMUONOTAN
19 Makpoasontouus. NaneoHToNorMyeckme n 1
Buoreorpauyeckme MeTOAb! N3yUYeHWs 3BOJTHOLUN
20 AMOPUONOrnYecKne 1 cpaBHUTENbHO-MOPgONOrnyecKmne 1
MeToAbl N3y4YeHuns 3BOOLUK
91 MonekynspHO-reHeTU4eckme, GMOXMMNYECKrE U 1
mMaTemMaTnyecKne MeToAbl N3y4eHus 3BOMOLUN
22 O6Lme 3aKOHOMEPHOCTW 3BONOLNN 1
93 AfanTuBHas paguauns. HepaBHOMEPHOCTbL TEMMNOB 1
3BofoLUU
KonTposbnas padora Nel «IBosronus u eé
24 1
pe3yabTarb»
25 HayuHble runoTesbl NPOUCXOXAEHUA XN3HN Ha 3em/ie 1
26 JoHay4Hble NpefCcTaBNEHUA O 3aPOXKAEHUN XKU3HN 1
27 OCHOBHbIe 3Tarbl HeOPraHN4YecKol 3BOOLLUN 1
28 ["MnNoTesbl 3apOXKAEHMA XKNU3HN 1
VcTopusa 3emnun 1 MeToAbl eé n3yyeHus. JlabopatopHas
29 paboTa «/13yyeHne 1 onucaHme NCKOMaembIX OCTaTKOB 1 0.5
[PeBHNX OpraHnM3MoB»
30 HauyanbHble aTanbl OpraHNYecKoin 3BONHOLMN
31 JBO/IOUMA 3yKapnoT 1
OCHOBHbIe 3Tarbl 3BOOLNN PACTUTENBHOIO MUpa.
32 MpakTnyeckas paboTa «/3yyeHne 0cCoO6eHHOCTEN CTPOEHNS 1 0.5

pacTeHWUIA pasHbIX OTAEN0B»




33 OCHOBHbIe 3Tarbl 3BOMOLNN XXMBOTHOIO MMpa 1

34 JBONIOLNMSA XMBOTHbIX. MpakTnyeckas paboTa «/3yyeHune 1 05
0COGEHHOCTE CTPOEHMS NO3BOHOUHBIX XKMBOTHbIX»

35 Pa3BuTKE XXM3HM Ha 3em/ie Mo 3pam 1 nepuogam 1

36 MaccoBble BbIMUPaHUA — 3KOOTMYECKME KPU3UCHI 1
npoLuioro

37 CoBpeMEHHbI 3KONOrMYECKNIA KPU3NC, Ero 0COBEHHOCTY 1

38 CoBpemeHHas cucTema OpraH1MyecKoro npoLusioro 1

39 OCHOBHbIe ccTemMaTUYecKue rpynnbl OpraHn3MoB 1

40 AHTPONONOrNa — Hayka O Ye/IoBeKe 1

41 Pa3BuTWe NpeacTaBneHnA 0 NPOUCXOXKAEHNIN YeoBeKa 1
MecTo yenoBeKa B CUCTEMe OpraHMyYecKoro mupa.

42 JabopaTopHas paboTa «M3yyeHne 0CO6EHHOCTEN CTPOEHNS 1 0.5
CKe/leTa YesioBeKa, CBA3aHHbIX C MPAMOX0XAEHNEM»

43 [BuxyLine cunbl aHTponoreHesa. CoOTHOLLEHME 1
OM0/10MMYECKMX U COLMaTbHBIX (PaKTOPOB B aHTPOMOreHese

44 OCHOBHbIe CTaun aHTpornoreHesa

45 ManeoreHeTnKa 1 NaneoreHOMUKa

46 OBO/IOLNA COBPEMEHHOIO Ye0BeKa

47 Yenoseyeckue pachbl. npalfTMHECKaﬂ paboTa «/13yyeHne 1 05
3KO/IOTMYECKMX afanTaumii YenoBeka»

48 MeXancumnavHapHble MeToAbl aHTPOMOIOr UK 1

49 KonTpoubHnas pabora Ne2 «KAHTPONOJIOTHS — HAYKA 0 1
YeJ10BEKe»

50 3apoXKaeHne 1 pa3BUTME 3KO/OMMM 1

51 MeTogbl aKonoruu. JlabopatopHas pa6E)Ta «3yyeHune 1 05
MEeTO/0B 3KO/IOrMYeCKNX 1CCnefoBaHNn»

52 3HaueHne 3KONOrMYECKUX 3HAHWIA AN YenoBeKa 1

53 JKonornyeckre GakTopsbl




AbroTunyeckme thaktopbl. CBET Kak 3KONOrMYeCKnin haktop.

54 JabopaTopHas paboTa «BbIsiBNeHNe NpucrnocobeHni 0.5
OPraH13mMoB K B/IMAHWIO CBETa»
AbunoTnyeckmne akTopbl. TemnepaTypa Kak 3K00ryecKunii

55 (hakTOp. JlabopaTopHas paboTa «BblsiBNeHME 0.5
MpycnocobieHnin OpraHN3MoB K BIUSHUIO TeMMNepaTypbI»
ABMoTNYECKMe (haKTOpPbIl. BNaXXHOCTb Kak 3KON0rMYecKunin

56 (hakTOp. JlTabopaTopHas paboTa «AHATOMUYECKME 0.5
0CO6EHHOCTU PacTeHNIA 13 pa3HbIX MECT 0OUTaHMUA»

57 Cpefibl 06MTaHMA OpraH1M3MoB

58 Buonorunyeckue putmbl

59 YKn3HeHHble (hopMbl OpraH13MoB
BroTnyeckme dakTopbl. 3HaYeHMe BUOTUYECKIMX

60 B3aMMO/ENCTBUIA A4/15 CYLL,eCTBOBAHNA OPraH1N3mMOoB B Cpeje
obutaHus

61 KonTpoubnas padora Ne3 «Opranusmsl u cpena
oouTaHus»

62 DKO/I0rMYecKmne XapakTepmucTukn nonynayum

63 OCHOBHbIe MoKa3aTeny NonynALMn: YACIEHHOCTb,
MNOTHOCTb, BO3pPacTHasA 1 N0M0Bas CTPYKTYypa

64 OCHOBHble nokasaTenu NonynaLMmn: poXxLaemMocTb, NPUPOCT,
TEMI pOCTa, CMEPTHOCTb, MUTPaLun

65 JKO0/I0rnyeckas CTpyKTypa nonynsaymm

66 dnHamunka nonynauum n eé perynaums

67 KpuBble pocTa YmcneHHocTH nonynauun. Kpmeble
BbDKMBAHWSA

68 3Konornyeckas HUWa suga. JlabopatopHas pabota 05
«[prcnocobneHns ceMsH pacTeHUIA K pacceneHno»

69 Bupg kak cuctema nonynsumi

70 3aKOHOMEPHOCTM NOBEAEHNSA U MUTPALMIA KMBOTHbIX




71 Co006LecTBO OPraHnM3MoB — GMOLIEHO3 1
72 JKocucTema Kak OTKpbITas cuctema 1
73 KpyroBopoT BELLEeCTB U NOTOK 3HEPrUU B IKOCUCTEME 1
74 OCHOBHbIE MoKa3aTenv 3KOCUCTEMbI 1
75 3JKonornyeckme nupammngbl 1
76 3MeHeHMs co06LLEeCTB — CYKLeCCMm 1
77 MpviposHble C-)KOCI/IETEMI:I. SKOCMCTEMBI 03eP U PekK. 1
JKOCMCTEMbI MOPEN 1 OKeaHOB
78 I‘Ipmpg,qule 3KOCUCTEMbI. DKOCUCTEMBI TYHAP, NECOB, 1
cTenei, NycTbiHb
79 AHTPONOreHHbIE 3KOCUCTEMbI 1
80 Yp6oakocucTemsbl. MNMpakTnyeckas pabota «/13yyeHve n 1 0.5
ornmcaHne ypbo3KoCUCTEMbI»
3aKOHOMepHOCTM (POPMUPOBAHUA OCHOBHbBIX
B3aVMMOZENCTBUIA OpraHM3MoB B 3KocucTeMax. MexaHu3Mbl
81 BO3/eNCTBUA 3arpsi3HEHNI pasHbIX TUMNOB Ha 1
cybopraHM3MeHHOM, OpraH“3MeHHOM, NONYALUOHHOM U
9KOCUCTEMHOM YPOBHSAX
82 KonTposbHas padora Ned «IkoJ10rUsi COOOIIECTBY 1
83 Buocepa — obuiennaHeTapHas 060/104Ka 3eMu 1
84 YueHue B. N. BepHagckoro o buocthepe 1
85 3aKOHOMEPHOCTY CYLLLECTBOBaHNSA 61ocgepsl 1
86 KpyroBopoTb! BELLECTB 1 B1UOreoXMMUYECKME LUKbI 1
87 30HanbHOCTb Grochepbl. OCHOBHbIE GUOMbI CYLLIN 1
88 YcToumBocTb Grocdepsl 1
89 DKO/I0OrNYecKmne Kpusmebl N nx NpUUmnHbI 1
90 Bo3gelicTBre YyenoBeka Ha brochepy 1
o1 AHTPONOreHHOE BO3AeCTBINE Ha PaCTUTENIbHbLIN U 1

YXMBOTHBIA MUP




92 OxpaHa npupoabl 1

03 OCHOBHbIE NPUHLMMBI YCTOMYMBOIO PasBUTUSA Ye/IOBEYECTBA 1
M NpUpPOLb!

94 PaLmoHaibHOE MpYPOAONOo/b30BaHNe U COXPaHeHMe 1
Bronornyeckoro pasHoobpasna 3emnu

95 O606LeHMe No TeMe «MUKPO3IBOIOLMA U €€ pe3ynbTaTbl» 1

96 O606LeHre No Teme «MaKpO3BONHOLMA U €€ pe3ynbTaTbl» 1

97 O606LeHMEe NO TeMe < TPOUCXOXAEHME U PA3BUTUE XKMN3HU 1
Ha 3emne»

08 O606LeHVe No TeMe «[TPONCXOXIEHME YeNlOBEKA — 1
aHTPOMOreHes3»

99 O6006LLEeHNE N0 TeMe «IDKOMOTUS — HayKa 0 1
B3aVIMOOTHOLLIEHWSAX OPraHn3mMoB»

100 O606LeHMEe No TeMe «OpraHnU3Mbl U cpefa 06UTaHUA» 1

101 O606LeHMe NO TeMe «DKOMOrna BULOB M NONYNALMIA» 1

102 O606LeHMe No TeMe «brochepa — rnodanbHas 1
3KOoCuctema»

OBLLEE KOJTMYECTBO YACOB MO NMPOrrPAMME 102 7.5




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



