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1. NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma obuweobpasoBatensHon yvyebHon gucumnnuHel «buonornsa» npeg-
HasHayeHa ONs nsyveHus B obpasoBaTesnibHbIX opraHusaumsx, peanuayowmx obpaso-
BaTesbHYl NporpammMmy cpegHero obwero obpasoBaHust B npegenax 0CBOEHUSI OCHOB-
HOM npodpeccuoHanbHon obpasoBatenbHon nporpammbl CMO (OMOIM CIr1O) Ha 6ase
OCHOBHOrO 06Lero o6pasoBaHnsA Npy NOArOTOBKE CNELManncToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuwero 06-
pas3oBaHus, NPeabsBNSAEMbIX K CTPYKType, COOEPXaHUI W pe3ynbTatam OCBOEHUS
y4yebHOM gucumnnnvHbl, ¢ y4eToMm doeaepanbHon obpasoBaTenbHON NporpaMmbl cpeaHe-
ro obuwero obpasoBaHus, yTBEPXKAEHHON Npuka3oM MuHucTepcTBa npocselieHns Poc-
cumnckon degepaumm ot 23 HoA6psa 2022 r. N 1014.

B cogepxaHun nporpammbl yuTeHbl TpeboBaHus heaepanbHOro rocygapcrBeH-
Horo obpasoBaTenbHOro crtaHgapTa Mo Mony4yaeMon crneumanbHOCTU CpedHero npo-
dreccrmoHanbHoro obpasoBaHus.

CopepxaHue nporpammbl «brnonornsa» HanpaBneHO Ha AOCTMXXKEHUE CreayroLmnX
uenemn.

- nonyvyeHne yHOaMeHTanbHbIX 3HAHUKM O Buonormyeckmx cuctemax (Knetka,
OpraHunsm, lNonynsauma, Bua, Skocmuctema); uctopumn pasBuTUA COBPEMEHHbIX npea-
CTaBfIEHNIN O XXNBOW NPUPOLE, BblOAKOLLMXCA OTKPbITUAX B BMONOrMYeckon Hayke; ponm
BGuonormyeckon Haykm B pOpMMpPOBaHNM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBbI
MUpa; MeToAax Hay4YHOro NO3HaHUS;

- OBNnageHue YMEeHUAMWU JOrM4Yecknm MbICINTb, OOOCHOBLIBATb MECTO M POJflb
BMONOrMYECKNX 3HAHUN B NPaKTUYECKON AEATENbHOCTM NIOAEN, Pa3BUTUM COBPEMEH-
HbIX TEXHOMOIM; ONpPeaensaTb XMBble 0OBLEKTLI B NPMpoAe; NPOBOANTL HabnoaeHus 3a
9KOCMCTEMaMM C LIENbI0 UX ONUCAHUA U BbISIBIIEHNSA €CTECTBEHHbIX U aHTPOMNOreHHbIX
N3MEHEHNI; HAaXOANTb N aHanNM3npPoBaTb MHOPMALMIO O XUBbIX 00bEKTAX;

- pasBuTME MNO3HaBaTENIbHbIX WHTEPECOB, WHTEMNEKTyanbHbIX U TBOPYECKUX
crnocobHoCTEN oby4aloLWmMXcs B Npouecce U3ydyeHns BMonormdeckux ABrneHnn; Bobigato-
LLIMXCA OOCTUXKEHMI BMonornmn, BoweaLlmx B 00LLeYenoBeYECKy0 KynbTYpPY; CIOXHbIX U
NPOTMBOPEYMBLIX NyTEN Pa3BUTUS COBPEMEHHbIX HayuyHbIX B3rnsgoB, MAEW, TEOpuMn,
KOHUEeNUUr, runoTes (O CYLHOCTM U NPOUCXOXKAEHUN XN3HKN, YernoBeKka) B xoae paboTbl
C pa3nNUYHbIMK UCTOYHUKAMKU MHAOPMaLMK;

- BOCMUTaHWE YBEXOEHHOCTUM B HEOOXOAMMOCTU MO3HAHUSA XMBOW MNPUPOAbI,
Heob6XoaUMOCTK pauUMOHanNbLHOIrO NPUPOAONONbL30BaHUS, BEPEXHOIr0 OTHOLLEHUS K NPU-
pPOOHbLIM pecypcam 1 OKpyxatoLen cpene, COOCTBEHHOMY 300POBLIO; YBAXEHUS K MHE-
HWUIO ONMOHEeHTa Npu obcyxaeHnn Gruonornyeckmx Nnpodnewm;

- MCNoNb30oBaHMe NpnobpeTeHHbIX BMONOrMYECKUX 3HAHUA U YMEHUIN B NMOBCE-
AHEBHOWN XU3HW ANS OLEHKN NocneacTBUN CBOen OeATEeNbHOCTU (M AeATEeNbHOCTM OpY-
X Nogen) Nno OTHOLLEHMIO K OKpYXXalLlen cpede, 340pOBbi0 ApYrMx nogen un cob-
CTBEHHOMY 340pPOBbLI0; 060CHOBaHME U cobrnogeHne mep npodunakTnkmn 3abonesaHunn,
OKasaHue nepBoK NOMOLLN Npu TpaBMax, cobnioaeHne npasun NOBEAEHNSA B NpUpoae.



2. OBLLUAA XAPAKTEPUCTUKA YYEBHON OAUCLUMIIUHDI

Buonorns — cuctema Hayk, M3ydarollas BCce acnekTbl XKMU3HW, Ha BCEX YPOBHSAX
OpraHu3auun XmnBoro, Ha4YMHas C MONEKYNSIPHOro 1 3akaH4mBasa GuocgepHbiM. O6bek-
Tamn U3yyeHus GUONOrMN SBMSKOTCA XUBblE OpPraHM3mbl, UX CTPOEHUE U XU3Hedes-
TEeNbHOCTb, UX MHOroobpasue, NPOUCXOXAEHNE, 3BOMNIOLMA U pacnpenerieHne XuBbIX
opraHM3moB Ha 3ewmre.

O6wasn bruonorms nayyaeT 3aKOHblI ICTOPMUYECKOTO N MHANBUAYASTbHOIO pasBuUTUSA
OpraHn3moB, ObLLMe 3aKOHbI XXM3HU U Te 0COBEHHOCTUN, KOTOPbIE XapaKTepHbI AN BCEX
BMAOB >XMBbIX CYLLECTB Ha MnaHeTe, a Takke UX B3aMMOLENCTBME C OKpYXKaloLLen cpe-
JOW.

Buonorus, Takum obpasom, SBRSETCA O4HOM U3 OCHOBOMONarawwmMx Hayk o
XWU3HW, a BriageHme GMonormvyeckMMmn 3HaHUAMU — OOHUM U3 HEOBXOAMMBIX YCIOBUN
COXPaHEHMS XXN3HN Ha NNaHeTe.

OcHoBy cogepxaHuna ydebHon gucumnnuHel «buonorus» coctaensaoT cnegyto-
lne BedyLumMe naev: oTnmunTenbHbIe NPU3HaKK XNBOW NPUPOLLI, €€ YPOBHEBAsA opra-
HM3aumMsa 1 aBonouuns. B cooTBETCTBMM C HUMU BblAeNeHbl coaepXXaTefbHble NIMHUK:
Buonorna kak Hayka; uonormyeckme 3aKOHOMEPHOCTU; MEeTOAbl HAay4YHOro MO3HaHUS;
KrneTka; opraHuam; nonynauus; Bua; 3Kocuctembl (B ToOM vncrne 6uocdepa).

CopepxaHune y4ebHoM gMCuMnvHbI HAaNpaBneHo Ha NOAroTOBKY obyyaromxes K
PEeLUEHNIO BaXKHENLLMX 3aJad, CTOosWMX nepen Ouonormyeckorm Haykom, — no paumo-
HanbHOMY NPUPOAOMNONb30BaAHMIO, OXPAHE OKPY>KatoLLEN cpeabl N 300POBbSA NIOAEN.

N3yyeHune yyebHon avcumnnuHbl «bronornsa» 6asnpyetca Ha 3HaHWUSAX oby4yato-
LLIMXCA, MOMYyYEHHbIX NPU U3y4eHun Gruonornmn, Xmummn, punsnkn, reorpadonum B OCHOBHOW
LuKone.

Mpn oTbope copepxaHua ydebHOM AncuMNNUHblI «Brnonornsa» ucnonb3oBaH
KyNbTypOCOOOpasHbI Noaxo4, B COOTBETCTBMM C KOTOpPbIM OOy4aroLmecss OOSTKHbI
YCBOUTb 3HAHUA N YMEHUusi, Heobxogumble Onst POPMUPOBAHUA OOLWLEN KYNbTypbl,
onpefensilowen ageksaTHoe NoBeAeHUe YernoBeka B OKpyatollen cpeae, BocTpebo-
BaHHbIE B XXM3HN 1 B NPaKTUYECKON OEATENBHOCTH.

Ocoboe BHMMaHWe yaeneHo 3KonornyeckoMy obpasoBaHUIO U BOCMUTaAHUIO 00Y-
YyarLwmxcsa, POPMUPOBAHUID Y HUX 3HAHMUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW Kap-
TMHE MUpa, LEHHOCTHbLIX OPUEHTAaLMI, YTO CBMOETENLCTBYET O r'ymaHu3auumn Guonoru-
yeckoro obpasoBaHus.

CopaepxaHue yyebHOM OucUMNMHBI NpegycMmaTpuBaeT opmMupoBaHune y o0y-
yaroLmxca obLieHayyYHbIX 3HaHWUA, YMEHUA U HaBbIKOB, YHUBEpPCasbHbIX cnocoboB aes-
TENbHOCTM W KNIOYEBbLIX KOMMETEHLMI, BKITHOYAOLWMX YMEHNE cpaBHUBATbL Guonornye-
ckne 06beKTbl, aHanM3MpoBaTb, OLEeHNBaTb U 0600 aTb NONyYeHHbIE CBEAEHNS, YMETb
HaxoauTb N UCNONb30BaTb MHOPMALMIO N3 Pa3NNYHbIX NCTOYHUKOB.

N3yyeHne obuieobpasoBatenbHon yvebHoM aucumnnuHbl «buonorus» 3aBep-
laeTcs noaBedeHMeM UTOroB B chopme AMddepeHUMpoBaHHONO 3ayeta B pamkax
NPOMEXYTOYHOW aTTecTtauumn ctygeHToB B npouecce ocsoeHunsa OOl CIrO ¢ nonyye-
HMem cpeaHero obwero obpasoBaHus.

3. OMUCAHUE MECTA YYEBHON AUCLUMIIUHbI B YYEEHOM NMNAHE

YyebHas  aucumnnvHa  «Buonorusiy  gaBnsetcs  y4ebHbIM  NpeaMeToM
obaszaTtenbHOM npegmeTHon obnactn «EcTtecTBeHHO-Hay4vHble npeameTbl» ®roC
cpenHero obuiero obpasoBaHus.



YyebHaga gucumnnuHa «buonorna» nsyvaetca B obuweobpaszoBaTenibHOM LMKIE
yyebHoro nnaHa OlMOI CIO Ha 6a3e ocHoBHOro obuiero o6pasoBaHMst C NOSTyYEHNEM
cpenHero obuiero obpasosanus MMCC3S.

B y4ebHbix nnaHax TMMNCC3 mecto yyebHom amcumnnuHel «buonorms» — B
cocTaBe 6a308bix obuweobpazogameribHbIX y4ebHbIX OUCUUMNMIUH ONA CneumanbHOCTU
CMNO rymanuTapHoro npoduns npodeccmoHansHoro obpasoBaHus.

4. PE3YJNIbTATbl OCBOEHUA YYEBHOWU OUCLIUMIIUHBI

OcBoeHuve cogepxaHua yvyebHon amcumnnuHbl «buonorma» obecneunBaeTt Ao-

CTMXEeHMEe 00yyaloLnMICH cnefyoLwmx pe3ynbTaTos:
JINYHOCTHBIX:

- COPMMPOBAHHOCTb MWPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO pasBUTUSA HaykM MU OBLLECTBEHHOW MPaKTMKW, OCHOBAHHOIO Ha Auanore Kyrb-
TYp, CNOCOBCTBYOLLEr0 OCO3HAHUIO CBOEro MecTa B NOSIMKYIIbTYPHOM MUPE;

- cOpPMMPOBAHHOCTbL 300POBOro N GesonacHoro obpasa Xu3Hu, OTBETCTBEHHO-
ro OTHOLLEHUS K CBOEMY 30POBbIO;

- aKTUBHOE HenpusiTue BPeAHbIX NMPUBbLIYEK U MHbIX (POPM MPUYMHEHUS Bpeaa
PU3NYECKOMY N NCUXMYECKOMY 300POBbIO;

- TOTOBHOCTb M CMOCOBHOCTb K 0Bpas3oBaHMiO M camMoobpa3oBaHMIO Ha NpPOTHA-
XEHUN BCEWN XKN3HMU;

- COPMMPOBAHHOCTb 3KOMOrMYECKON KynbTypbl, NMOHWUMAaHWE BIIUSHUA COLU-
anbHO-3KOHOMWYECKMX MPOLIECCOB Ha COCTOSIHWE MPUPOAHOM U coumnanbHOW cpenpl,
0CO3HaHue rnobanbLHOro xapakrepa 3Konorm4yecknx npodnem;

- aKTUBHOE HEeNpuATME AEWCTBUIA, MPUHOCALLNX Bpen OKpY>KatoLwwen cpeae;

- pacwupeHune onbiTa 4eATeNbHOCTN 3KOSTIOrMYECKOW HanpaBfeHHOCTY;

MeTanpeaMeTHbIX:

- onpegensTb Uenn OesaTenbHOCTU, 3agaBaTb NapaMeTpbl U KpUTepUn nx 4OCTu-
XeHus;

- BHOCUTb KOPPEKTUBbLI B AeATENbHOCTb, OLlEeHNMBATb COOTBETCTBME pPe3yribTaToB
Lensim, oueHMBaTb PUCKM NOCNEACTBUN AEATENBHOCTY;

- BNageTb HaBblkaMn y4ebHO-MccnegoBaTenbCKOM U MPOEKTHON OeATEeNbHOCTH,
HaBblkaMK paspeLleHns npodnem;

- CMOCOBHOCTb U FOTOBHOCTb K CaMOCTOSITENIbHOMY MOUCKY METOAOB peLleHUus
npakTU4ecKnx 3agay, NPUMEHEHUI0 pasfimnyHbIX METOO0B NO3HAHWUS;

- BflageTb HaBblkaMW NOSy4YeHUs UHGOPMaUUN N3 UCTOYHMKOB pPasHbiX TUMOB,
CaMOCTOSITESNTIbHO OCYLLECTBMATb MOUCK, aHanu3, cMcTeMaTu3auuio U MHTeprnpeTaumio
MHdOpMaLUKM pasnnyHbIX BUOOB 1 OpM NpeacTaBneHns;

- UCrnonb3oBaTb cpeacTBa MHAPOPMALMOHHBLIX 1 KOMMYHUKALMOHHBIX TEXHOMNOMM
B peLUEeHUN KOTHUTUBHbIX, KOMMYHUKATMBHbIX U OpraHn3aunoHHbIX 3a4ay ¢ cobnogeHu-
eM TpeboBaHuIn 3ProOHOMUKN, TEXHMKM BE30nMacHOCTU, TMrMeHbl, pecypcocbepexeHuns,
NpPaBoOBbIX N 3TUYECKNX HOPM, HOPM MHGOPMAaLMOHHOM BE30NacHOCTH;

- CaMOCTOSAITESIbHO OCYLLECTBNATbL MO3HaBaTENbHYK OEeATENIbHOCTb, BbISBISATb
npobnemsl, cTaBUTb N hopMynupoBaTb COBCTBEHHbIE 3a4a4n B obpasoBaTenbHOM ges-
TESNIbHOCTU U XXU3HEHHbIX CUTYaLUMsIX;

- BflageTb HaBblkaMW Mo3HaBaTeNbHOM pediriekCUN Kak OCO3HaHWA coBepluae-
MbIX ENCTBUM N MbICIIUTESbHBIX NPOLIECCOB, UX Pe3yNnbTaToB N OCHOBaHWUM;

MpeaAMeTHbLIX:
- cOPMMPOBAHHOCTb 3HAHWUA O MEeCTe U ponu Buonormnm B CUCTEME HaAY4HOrO



3HaHUSA; PYHKUMOHANBbHON rPaMOTHOCTM YeNoBeKa AN peLLeHUs XN3HEHHbIX Npobnewm;

- COPMMPOBAHHOCTb YMEHUS pacKpbiBaTb COLEpXaHue OCHOBOMosararoLmnx
B1onorM4ecknx TEPMMHOB U NOHATUIA: XKN3Hb, KNeTKa, TKaHb, OpraH, opraHuam, Bua, no-
nynsuma, akocuctema, buoueHos, buocdepa; metabonuam (obmeH BewecTB U npe-
BpaLleHne aHeprumn), romeoctas (camoperynauus), buocmHtes 6enka, CTpykTypHas op-
raHM3aumst XuBbIX CUCTEM, OUCKPETHOCTb, CaMoperynsauusi, camoBOCnpousBeaeHue
(penpoaykums), HacnegCTBEHHOCTb, N3MEHYMBOCTb, SHEPro3aBUCUMOCTb, POCT U pas-
BUTME, YPOBHEBASA OpraHu3auus;

- COPMMPOBAHHOCTb YMEHUS pacKpbiBaTb COAEpXaHWe OCHOBOMONararoLmnx
BMONOrMYECKNUX TEOPUN N TMNOTES: KNETOYHOWN, XPOMOCOMHOW, MyTaLMOHHOW, 3BOSHOLIN-
OHHOW, NPOUCXOXAEHUS XXU3HU U YENOBEKA;

- COPMMPOBAHHOCTbL YMEHUS pacKkpbiBaTb OCHOBOMonarawwme buonoruye-
CKMe 3akoHbl U 3akoHoMepHocTn (. MeHpgens, T. MopraHa, H.A. BaBunoBa, 3. ['ekke-
na, ®. Mionnepa, K. bapa), rpaHuubl X NPUMEHNUMOCTU K XKMUBbIM CUCTEMAM;

- npuobpeTeHne onbiTa NPUMEHEHUSI OCHOBHbIX METOAOB HAy4YHOro MO3HaHWS,
ncnonb3yembix B Guonornn: HabnoaeHnss N ONMCaHUS XXMBbIX CUCTEM, MPOLIECCOB U AB-
NEHW; opraHmn3aumm n nNpoBeaeHns BMONOrMYecKoro SKCNEPMMEHTa, BbIABMXKEHUSA TU-
noTes, BbIABNEHUA 3aBMCUMOCTU Mexay uccrnegyembiMu BenuymHamu, oOO6bACHEHWUS
NOMNyYeHHbIX pPe3ynbTaTtoB N POPMYIIMPOBaHMA BbIBOAOB C MCMOMb30BAHNEM Hay4YHbIX
NOHATUN, TEOPUN N 3aKOHOB;

- COPMMPOBAHHOCTb YMEHMUSI BbIOENATb CYLLECTBEHHblE MPU3HAKNU BUPYCOB,
KNeToK MpoKapuoT M 3YKapuOT; OAHOKIETOYHbIX U MHOIOKNETOYHbIX OpraHM3MoB, BU-
A0B, OMOreoLeHO30B M 9KOCUCTEM; OCOBEHHOCTU npoLeccoB oOMeHa BewecTB U npe-
BpaLleHns aHeprun B Knetke, POTOCUHTE3A, MNNAaCTUYECKOro U 3HepreTuyeckoro obme-
Ha, XeMOCMHTEe3a, MUTO3a, Meno3a, ONnogOTBOPEHUS, Pa3BUTUS U Pa3MHOXEHUS, UH-
ANBMOYyanbHOro pasBuTUSa opraHnama (oHToreHesa), 60pbbbl 3a CyllecTBOBaHME, ecTe-
cTBeHHOro otbopa, BngoobpasoBaHud, NPUCNOCOBNEHHOCTN OpPraHn3MoB K cpede obu-
TaHus, BIIUSHUA KOMMOHEHTOB 3KOCUCTEM, aHTPOMOreHHbIX N3MEHEHUI B 3KOCUCTEMAX
CBOEN MECTHOCTW, KpyroBopoTa BELLECTB M NpeBpalleHne aHeprum B buocdepe;

- COPMUPOBAHHOCTb YMEHUS MPUMEHSTb MOSyYEeHHble 3HaHUA Ans obbscHe-
HUS BMOMOrMYecknx NPOLECCOB M ABMNEHUA, ANSA MPUHATUSA NPaAKTUYECKUX PELUEHU B
NOBCEAHEBHOM XN3HU C Lenbto obecneveHnst 6e30nacHOCTN CBOEro 300pOBbs U 300pPO-
BbSl OKpyXaloLwmx nogen, cobnogeHns 3gopoBoro obpasa XM3HW, HOPM rPamMOTHOrO
NnoBeAEeHUs B OKpYXatoLlen NpupoaHON cpeae; NoOHMMaHme HeobxoaAMMOCTU UCMONb30-
BaHNA [OCTWXKEHUA COBPEMEHHOW Buonorum n GuoTexHonormn Ona paumoHanbHOro
NpMPOAONONb30BaHNUS;

- cOpPMMPOBAHHOCTb YMEHUS peluaTb Buonornyeckue 3agaydm, CoCTaBnsaTh re-
HOTUMMYECKME CXEMbI CKpeLUMBaHWUS ONSA pasHbiX TUMOB HacnegoBaHWSA MPU3HAKOB Y
OpraHnM3mMoB, COCTaBMsATb CXEMbl NepeHoca BELECTB U 3HeprumM B akocuctemax (uenm
NUTaHWs, NULLEBBIE CETK);

- CcOPMMPOBAHHOCTb YMEHUN KPUTUYECKU OLeHMBaTb MHopmauuio Guonoru-
YEeCKOro CoaepaHusi, BKITHOYatoLLYy0 NCeBAOHAaYYHble 3HAHUA U3 Pa3fMYHbIX UCTOYHU-
KOB (CpeAacTBa MaccoBOW MHpopMauuKn, Hay4yHO-MONynsapHble MaTepuansl); UHTepnpe-
TMpOBaTb 3TUYECKME acneKkTbl COBPEMEHHbIX MccreaoBaHui B Guonoruun, meauuunHe,
BuoTexHonorMm; paccmaTpuBaTh rnodanbHble 3Kosiornyeckme npobnemMmbl COBPEMEHHO-
CTW, POPMMPOBaTb MO OTHOLLIEHMIO K HUM COBCTBEHHYIO MO3ULIMIO;

- cOPMMPOBAHHOCTb YMEHUI cO3aaBaTb COOCTBEHHbIE NMUCbMEHHbIE U YCTHbIE
coobuieHna Ha ocHoBe Bmonorn4yeckorn MHPOPMaLMM U3 HECKOSbKNX UCTOYHUKOB, rpa-
MOTHO UCMOJIb30BaTb NOHATUIHLIN annapaTt buonoruu.



5. COOEPXAHUE YYEBHON AUCLUNIUHDI

TEMA 1. BUOJNOInA KAK HAYKA

Buonoruna kak Hayka. CBa3b 6G1Monormm ¢ obLWecTBEHHbIMU, TEXHUYECKUMU U ApY-
MTMMWN eCTeCTBEHHbIMU Haykamu, dunocoduen, 9TUKOW, 3CTeTUKoM u npasom. Ponb
BGuonorum B hopmMmnpoBaHmMm COBPEMEHHOWN Hay4YHOW KapTuHbl Mmnpa. Cuctema Guonoru-
YEeCKUX HayK.

MeToabl NO3HAHWS XXMBOW NpMpoAbl (HabnoaeHne, aKCNepPUMEHT, onucaHme, us-
MepeHue, Knaccudukauus, MogenmpoBaHme, ctatucTudeckas obpaboTka AaHHbIX).

HdemoHcmpauyuu

MopTpeTbl: Y. dapseuH, I'. MeHgenb, H.K. Konbuos, [X. YoTcoH n ®. Kpuk.

Tabnuupbl n cxembl: «MeToabl NO3HAHUS XXMBOW NPUPOAbLI».

JTabopaTtopHble 1 npakTuyeckne paboTbl:

MNMpakTnyeckasa pabota Ne 1. «/icnonb3oBaHMe pasnnMyHbIX METOA0B NPU n3y4ye-
HUN BMONOrMYECKUX OO BEKTOBY.

TEMA 2. XKUBbIE CUCTEMbI U X OPTAHU3ALIUA

XKuBble cuctembl (brocucTembl) kKak NnpegMeT usydyeHust buonorun. OTnnYme Xun-
BbIX CUCTEM OT HEOPraHNYECKOW NPUPOAbLI.

CeounctBa buocuctem n ux pasHoobpasme. YpOBHU opraHusaumm Buocuctem:
MOSEKYNAPHbIN, KNETOYHbIN, TKAHEBLIN, OPraHU3MEHHbIN, NONYyNALWOHHO-BULOBOW, 3KO-
CUCTEMHBbIV (BroreoLeHOTUYECKUI), BUoCHEPHLIN.

HdemoHncmpauyuu

Tabnuupbl n cxembl: « OCHOBHbIE MPU3HAKM XU3HWNY, «YPOBHU OpraHM3aLmn XUBOW
npupoabI».

O6opynosaHue: mogernb monekynbl AHK.

TEMA 3. XUMUYECKUU COCTAB U CTPOEHMUE KINETKHU

XMUYecknin coctaB KNeTkun. XuMn4eckme anemMeHTbl: MaKpodfieMeHTbl, MUKPO-
anemMeHTbl. Boga n MmHepanbHbie BelecTsa.

OyHKUMKM BOLbI U MUHEpPAaNnbHbIX BeLEeCTB B kneTke. lNogaepXaHne oCMOTUYECKO-
ro 6anaHca.

Benku. CoctaB u ctpoeHne 6enkoB. AMUHOKUCIOTLI - MOHOMepLI 6enkoB. Hesa-
MEHUMbIE N 3aMEHVMMblE aMUHOKUCAOTbl. AMUHOKUCAOTHBIN COCTaB. YPOBHU CTPYKTYpbI
6enkoBor MoneKkynbl (MepBuYHasl, BTOPUYHasA, TPeTUYHaa N YeTBEepPTUYHas CTPYKTypa).
Xnmunyeckme ceonctaea 6enkos. buonormnyeckme pyHkUunmn 6enKkos.

depmeHTbl — Brnonornyeckme katanuaatopbl. CTpoeHne depMeHTa: akTUBHbLIN
LUeHTp, cybcTpaTtHas cneundunyHocTb. KodpepmeHTbl. ButamuHbl. OTnnumnsa pepmeHToB
OT HEOpraHM4yecKnx KatanmsaTopos.

Yrnesogbl: MOHOCaxapuabl (rntokosa, pnbosa n gesokcmpnbosa), avcaxapuibl
(caxaposa, nakrtosa) U nonucaxapuabl (Kpaxman, rmuMkoreH, uenntonosa). buonornye-
CKue (OYHKUUKN yrneBoaos.

Jlunmgbl:  Tpurnuuepugbl,  docdonunmuabl,  cTepouabl. MapodunbHo-
rmapodobHble ceoncTBa. buonorndeckne cyHkumm nunuaos. CpaBHeHME YrneBOLOB,
6enkoB 1 NMNNAOB Kak MCTOYHUKOB SHEPIUN.

HyknenHosble kucnotbl: OHK n PHK. Hykneotngbl — MOHOMepbI HYKNENHOBbIX
kncnot. CtpoerHne n dyHkumm OHK. CtpoeHue n dyHkumm PHK. Bugbl PHK. ATO:



CTpOeHue 1 PyHKUUN.

LinTonornsa — Hayka o knetke. KnetoyHas Teopusa — npumep B3auMOLENCTBUA
naen n paktoB B HAy4HOM NO3HaHUKW. MeToapbl N3y4eHus KNeTku.

KneTka kKak uenocTtHas xwuasa cuctema. O6Limne npusHakm KreToK: 3aMKHyTast
HapyxHas meMbpaHa, monekynbl [JHK kak reHeTuyeckum annapar, cuctema CUHTe3a
Genka.

Tunbl KNETOK: dykapuoTudeckass U npokapmotmyeckad. OcobeHHOCTM CTPOEeHUs
npokapuoTuyeckon knetkn. KnetouHast cteHka 6aktepuin. CTpoeHne aykapnoTU4eCcKom
KneTkn. OCHOBHbIE OTNIMYUSA PACTUTENbHON, XXUBOTHOW N TPUBHON KNETKMW.

[MoBEPXHOCTHbIE CTPYKTYPbI KIETOK — KNeToYHasa CTeHKa, MMUKOKanuKe, nx yHK-
unn. NMnasmatmnyeckas membpaHa, ee cBoncTBa U yHKUMK. LinTonnasma n ee opraHo-
nabl. OgHoMmembpaHHble opraHouabl knetku: IMNC, annapat NonboxKM, NM3ocomsl. o-
NlyaBTOHOMHbIE OpraHouMAbl KNeTKU: MUTOXOHAPUKW, nnactuabl. [NpoucxoxgeHme mMuTo-
XoHApuh u nnactng. Bugbl nnactng. HemembpaHHble opraHomapbl KNeTku: pubocoMmbl,
KNETOYHbIN LIEHTP, LEHTPUOMN, PECHUYKU, XIYTUKN. PyHKLUMM OpPraHOMAOB KMETKU.
BkntoveHus.

Anpo — perynaTopHbI UeHTp kneTkn. CTpoeHne aapa: sgepHasa obonodka, Ka-
puonnasma, XpoOMaTuH, SAPbILKO. XpOMOCOMbI.

TpaHcnopT BELLECTB B KreTke.

HdemoHncmpauyuu

MopTtpeTbl: A. lleBeHryk, P. I'yk, T. WeaHH, M. LUnenaeH, P. Bupxos, [)X. YOTCOH,
®. Kpuk, M. YunknHc, P. ®paHknnH, K.M. bap.

Ounarpammbl: «PacnpegeneHne XMMMYecKnx 3NEeMEHTOB B HEXMBOW Mpupoaey,
«PacnpegeneHne XMMn4ecknx afieMeHTOB B XXMBOW NPUPOAEY.

Tabnuubl 1 cxembl: «[llepuogmyeckas TabnuMua XUMUYECKUX JFIEMEHTOBY,
«CTpoeHue monekynbl Boabl», «buocnHTtes Genka», «CTpoeHne monekynbl 6enkay,
«CTpoeHue cepmeHTar, «HyknenHosble kncnotbl. AHK», « CTpoeHne monekynbl ATO»,
«CTpoeHue aykapunoTudeckom Knetkuy», «CTpoeHue XMBOTHOW KneTkm», «CTpoeHne
pacTuTenbHom KrneTtku», «CTpoeHne npokapuoTudeckon knetkm», «CTpoeHue saapa
KNneTkn», «Yrnesoabl», «Jiunuabi».

O6opynoBaHune: cBeTOBOM MUKpOCKOM, obopyaoBaHne and nposeneHust Habsto-
AEHUN, N3MEPEHUN, SKCMEPUMEHTOB, MUKpoOrnpenapaTtbl PacTUTENbHbIX, XXUBOTHbIX W
BGakTepmanbHbIX KNEToK.

JNTa6opaTopHasa pabota Ne 1. «/3yuyeHne kaTtanuTUYeckonm akTUBHOCTM doep-
MEHTOB (Ha Npumepe amunasbl UK KaTanasbl)y.

JTaGopaTopHasa pabota Ne 2. «MN3yyeHMe CTPOEHUS KNETOK pacTEeHUM, XUBOT-
HbIX 1 6aKTepuin Nog MUKPOCKONOM Ha roTOBbIX MUKponpenapaTtax u ux onnucaHme.

TEMA 4. XUSHEOEATENIbHOCTb KIETKWU

O6meH BellecTtB, unu metabonuam. Accumunaumsa (nnactuyeckum obmeH) u
ANCCUMUNALNS (HepreTndeckuin obMeH) — ABe CTOPOHbI €AMHOro npouecca metabo-
nunama. Ponb 3aKOHOB COXpaHEHUS BELLECTB U 3HEPrUn B NOHMMaHUM metabonmama.

Tunbl o6bmMeHa BelecTB: aBTOTPOMHLIN U reTepoTpodHbIN. Ponb doepMeHTOB B
obmeHe BeLecTB 1 NpeBpaLLeHnn SHEPTUN B KIETKE.

doTtocuHTes. CBeToBas n TemHoBas hasbl poTtocmHTe3a. Peakumm oTtocuHTe-
3a. OddekTMBHOCTL POTOCUMHTE3a. 3HadyeHne (PoToCMHTE3a ANdA XM3HU Ha 3emne.
BrnvaHune ycnosun cpefpl Ha (POTOCUHTES3 U CNOCOObLI NOBbLILLEHNSA €ro NPOAYKTUBHOCTM
Y KYNbTYPHbIX pacTEeHWUN.

XemocuHTes. XemocuHTesupyowme Oaktepun. 3HadeHne XxemocuHTe3a [Ons
XW3HU Ha 3emre.

OHepreTnyeckun obmeH B kneTke. PaclienneHne BeLlLeCcTB, BblAeNeHNE U aKKy-



MyfMpOBaHMe 3HEpPrum B KneTke. ATanbl aHepreTudeckoro obmena. Mmukonus. Bpoxe-
Hue n ero Buabl. KncnopogHoe okucrneHue, Unn KnetovyHoe apixaHme. OKMcnmntensHoe
dochopunmpoBaHme. APHEKTUBHOCTb S3HEPreTUYECKOro obmeHa.

Peakunun matpunyHoro cuHTtesa. ['eHeTuyeckasa nHgopmauusa n JHK. Peanusauna
reHeTUu4yeckon MHdopmaumn B KreTke. [eHeTn4eckuin Kog U ero cCBOMCTBa. TpaHCKpun-
umns — matpuyHbii cuHTed PHK. TpaHcnaums — 6uocmHTes 6enka. dtanbl TpaHCAsSUmn.
KoompoBaHne amumHokucnoT. Ponb pubocom B GuocnHTese Genka.

HekneTo4uHble doopMbl XKn3HU — BUpYChl. MicTopna oTkpbiTua Bupycos ([.U. MBa-
HoBCKWUn). OCOBEHHOCTN CTPOEHUS U XU3HEHHbIM UMK BupycoB. baktepunodarn. Bo-
NEe3HN pacTeHUN, XMBOTHbLIX N YerioBeKa, Bbi3blBaemble BMpycamu. Bupyc nmmyHoae-
duumnta yenoseka (BUY) - Bo3byantens ClMNOa. ObpaTHasa TpaHCcKpunums, peBepTasa
N nHTerpasa. NpodurnakTnka pacnpocTpaHeHns BUPYCHbIX 3aboneBaHnii.

HdemoHcmpauyuu

MopTtpeTbl: H.K. Konbuos, [1.1. BaHosckun, K.A. Tumunpsses.

Tabnuubl n cxembl: «Tunbl NUTaHnay, «Metabonunamy», « MuToxoHapUsa», «AHep-
reTmdeckum obmeH», «Xnoponnacty, «dotocuHTed», «CTpoeHne OHK», «CTpoeHune n
dyHKUMOHUPOBaHUEe reHay», «CuHTes benkar», «l'eHeTudeckun kogy», «Bupycokl», «bak-
Tepnodarny, «CTpoeHne n xum3HeHHblh uunkn Bupyca Cl[Oa, 6akrepuodparar», «Pe-
nnvkauunsa OHK».

O6opynoBaHue: mogenu-annnukaumm «Yasoernne OHK n tTpaHckpunums», «buo-
cuHTe3 Bernkar, «CTpoeHue KneTkn», mogernb cTpykTypbl OHK.

TEMA 5. PASMHOXEHWE U UHOUBUOYAJIbHOE PA3SBUTUE OPITAHU3MOB

KneTouHbIN LUK, UK XXU3HEHHbIN UMKN KneTkn. MHTepdasa n mutoa. Npouec-
Cbl, NpoTekawwme B nHTepdase. Pennnkaums — peakuma matpuyHoro cuHtesa [QHK.
CTtpoeHune xpomocoM. XpOMOCOMHbLIN Habop — kapnoTun. uMnnovaHbin 1 rannonaHbIn
XPOMOCOMHbIe Habopbl. XpomaTtuapl. LinTonornyeckme ocHoOBbl Pa3MHOXEHUA U MHOU-
BMOyanbHOro passBuTna opraHnM3mMoB.

Henenune knetkn — mmuto3. Ctagmm mutosa. lNpouecckl, npoucxoadiime Ha pas-
HbIX CTaguaX MUTo3a. brnonormyeckni cMbICn MUTO3A.

Mporpammunpyemas rmbernb KNeTkm — anonTos.

dopmbl pa3MHOXEHUS opraHu3mMoB: Oecnosioe u nonosoe. Bugbl Gecnonoro
pa3MHOXEHUNA: eneHne HagBoe, NoYKoBaHWE OOHO- U MHOTOKIETOYHbIX, Crnopoobpaso-
BaHWe, BereTatMBHOE pa3MHOXeHue. VICKyCcCTBEHHOE KITOHMpOBaHWE OpraHu3MoB, ero
3Ha4eHve ansa cenekuuu.

[MonoBoe pasMHOXeHWe, ero oTnndnsa ot Gecnonoro.

Mewos. Ctagumn menosa. Npouecchl, nponucxoasuime Ha crtagusax menosa. Nose-
AeHne xpomocoM B Menose. KpoccuHroBep. bruonornyeckun cMbiCri U 3Ha4YeHne mMeno-
3a.

lameToreHe3 — npouecc obpas3oBaHMs NOSOBLIX KNETOK Y XMBOTHbIX. [lonoBbie
Xenesbl: CEMEHHVKM U andHukM. OBpasoBaHue M pasBuTUE MOMOBbIX KNETOK — rameT
(cnepmato3ong, auuUekneTka) — cnepmatoreHe3d n ooreHe3. OCOBEHHOCTU CTPOEHUS
ANLEKNETOK 1 cnepmaTo3ounaoB. OnnogoteopeHue. MNapTeHoreHes.

NHanBngyanbHoe pasutue (OHTOreHes). AMbBpuoHanbHoe passuTtue (ambpuo-
reHes). Otanbl 3MOPUOHANBHOrO PasBUTUSA Y NO3BOHOYHbIX XXUBOTHbIX: ApobreHue, ra-
CTpynaums, opraHoreHes. NoctambpuoHansHoe pasBuTme. Tunbl NOCTAIMOPMOHANLHOMO
pas3BuTUA: NpaMoe, HenpsiMoe (NMYMHOYHOoeE). BrivsHue cpefdbl Ha pas3BuTUE OpraHus-
MOB, (paKTOpbl, CNOCOOHbIE BbI3bIBAaTb BPOXAEHHbIE YPOACTBA.

PocTt n passutne pacteHnn. OHTOreHes LBETKOBOrO pacTeHWUA: CTpOeHe ceMe-
HW, CTaguu pasBUTUS.

HdemoHcmpauyuu



Tabnuubl 1 cxembl: «PoOpMbl Pa3MHOXEHUS OpraHn3mMoBy, «[lBoMHoe onnopno-
TBOpPEHME Y LIBETKOBbIX pacTeHun», «BeretatnBHoe pasmMHOXeHWe pacTeHun», «[ene-
Hue kneTkn baktepuny, « CTpoeHne nonoBbIX KNeTok», « CTpoeHne XpomMocombly, «Kne-
TOYHbIN UMK, «Pennukauna OHK», «Mutos», «Menos», «lpamoe n Henpsimoe passu-
TMe», «ameToreHes y mnekonutawwmx n vyenoseka», « OCHOBHble CTaNN OHTOreHe-
3a».

O6opynoBaHme: MUKpOCKomn, Mukponpenapatbl «CnepmaTo3onabl Mrekonutato-
wero», «AnuekneTka mnekonutarwwero», «KapvoknHe3 B KneTKax Kopelluka nykay,
MarHuTHast mogenb-annnukauma «denenune knetku», mogenb OHK, mogens metadas-
HOW XPOMOCOMBbI.

NNa6opaTtopHasa pa6oTta Ne 3. «HabnogeHne Mntos3a B KreTkax KOHYMKa KopeLu-
Ka Nyka Ha roToBbIX MUKponpenapaTax».

INNTaGopaTopHas pabota Ne 4. «/13yyeHne CTpoeHMsa NOMOBbIX KMETOK Ha roTo-
BbIX MUKpOMnpenapartaxy.

TEMA 6. HACNNEACTBEHHOCTb U UBMEHYUBOCTb OPTAHU3MOB

Mpeamet u 3agaym reHeTukn. ictopusa passutms reHeTukn. Ponb yutonornm m
amMBpuoniornm B CTaHOBMEHUN FeHeTUKN. Bknag poccuMmMCKMX u 3apybekHbIX YyYeHbIX B
pa3BuTne reHetTnkn. Metoabl reHeTukn (rmbpmnaonormyecknin, LMTOreHeTUYECKNn, Mone-
KynsipHO-reHeTnyeckmin). OCHOBHbIE reHeTUYecKkne NOHATUA. [eHeTuYeckass CUMBOSKKA,
ncnonb3yemasi B cCxeMax CKpeLLuMBaHun.

3aKOHOMEpPHOCTU HacnegoBaHUs MPU3HAKOB, YyCTaHoBfieHHble . MeHgenewm.
MoHornbpnaHoe ckpewmBaHme. 3akoH egmHoobpasus rmbpuaoB NEPBOro MOKOMEHUS.
MpaBnno 4OMUHMPOBAHUS. 3aKOH pacLUenyieHns Npu3HakoB. [MNoTes3a YNCTOThl ramMerT.
[MonHoe 1 HeNoNHOe JOMUHUPOBaHME.

OurnbpuaHoe ckpewmBaHne. 3aKOH HE3aBMCMMOIO HacrnegoBaHWSA MPU3HAKOB.
LinToreHeTnyeckme ocHoBblI AUrMOGPUOHOrO CKpelumBaHnda. AHaNM3npyoLee ckpeLwmBa-
Hue. Vicnonb3oBaHMe aHanM3npyrLWEro CKpelumBaHua AONns onpefeneHns reHotuna
ocobu.

CuenneHHoe HacrnegoBaHue npusHakoB. PaboTta T. MopraHa no cuenneHHoOMY
HacrnegoBaHUIO reHOoB. HapylueHne cuenneHuns reHoB B peaynbTaTe KpOCCUHIoBepa.

XpoMocoMHasa Teopus HacneacTBEHHOCTU. [[eHeTn4eckme KapTbl.

'eHeTMKa nona. XpOMOCOMHOe onpegeneHve nona. AyTocoMbl 1 NOMOBbIE XPO-
MOCOMbI. [OMOrameTHble U reTeporameTHble OopraHu3mbl. HacnegoBaHue npu3HaKoB,
CUENMEHHbIX C MOJSIOM.

N3ameHumBoCcTb. Buabl M3mMeH4YMBOCTU: HeHacneacTBEHHAA U HacneaCTBEHHas.
Ponb cpeabl B HeHacneCTBEHHOW M3MEHYMBOCTU. XapaKTepuctuka MOoAnUKaunoH-
HOW M3MEeH4YMBOCTW. BapuaumoHHbIn psa M BapvauuoHHas Kpusasi. Hopma peakuum
npu3Haka. KonnyecTBeHHblE N Ka4YeCTBEHHbIE MPU3HAKM U X HOpMa peakuuun. CBon-
cTBa MoaMnKauMOHHON N3MEHYMBOCTMU.

HacnencrtBeHHasd, nnu reHoTMNn4eckas, U3aMeH4YMBoCTb. KomOMHaTUBHAsS n3aMeH-
4nBocTb. Meno3 1 NonoBon Npouecc - OCHoOBa KOMBMHATMBHOM U3MeH4ymMBocTU. MyTa-
LUMOHHasa M3MEHYMBOCTbL. Knaccngukauma mytTauun: reHHble, XpOMOCOMHbIE, FEHOMHbIE.
YacTtoTa n npuumHbl MyTtaumi. MyTareHHble pakTopbl. 3aKOH rOMOMOrM4Yecknx psgoB B
HacneacTBeHHou namenuymBocTn H.. Basunosa.

BHesigepHasa HacneacTBEHHOCTb M U3BMEHYNBOCTD.

"eHeTuka yenoBeka. KapnoTtun 4yenoseka. OCHOBHblE METOAbl FTEHETUKN YernoBe-
Ka: reHeanormyeckmi, 6nm3HeLoBbIN, LMTOrEHETUYECKUIN, BMOXMMUYECKNIA, MONEKYNAP-
HO-reHeTn4veckuin. CoBpeMeHHoe onpeaerieHne reHotTmna: NosIHOreHOMHOE CEKBEHUPO-
BaHue, reHoTunMpoBaHue, B ToM 4vucre ¢ nomouwbto MNLP-aHann3a. HacneacreeHHble
3aboneBaHus 4YenoBeka: reHHble 6Gone3Hn, 6oNesHn ¢ HacrneacTBEHHOW npeapacnono-



XEHHOCTbIO, XpOMOCOMHbIEe 6onesHn. Comatnyeckme n reHepatmeHble MyTauun. CTBO-
nosble KneTku. MNMpuHUMNBLI 300pOBOro obpasa >XM3HW, OMArHOCTUKKU, NPOUNAKTUKN 1
neyeHus reHetnyeckmx 6onesHen. Meanko-reHeTUYeCKoe KOHCynbTUpoBaHue. 3Hade-
HUe MeOUUUHCKON reHeTUKM B npefoTBpalleHnn U NevYeHun reHeTnyeckux 3abonesa-
HUW YenoBeka.

HdemoHcmpauyuu

MopTtpetbl: . MeHpensb, T. MopraH, I'. ge ®pus, C.C. YeTtBepukos, H.B. Tumo-
deeB-Pecosckui, H./. Basunos.

Tabnuubl n cxembl: «MoHOrMBPUOHOE CKpELLMBaHNE U €ro LMToreHeTu4eckas
OCHOBa», «3aKOH pacLlensieHns U ero LuToreHeTu4eckasi OCHoBay», «3aKOH YUCTOTbI
rameTy», «durmbpuaHoe ckpewmBaHue», «LlMTonormyeckne OCHOBbI AUrMOPUAHOrO
ckpewmBaHnay, «Menos», «Bsanmogencremne annenbHbIX reHoBy, «[ eHeTudeckme kap-
Tbl PaCTEHWUN, XUBOTHbLIX N YernoBekar, «[ eHeTuka nonax», «3akOHOMEpPHOCTWN Hacneao-
BaHWSA, CLENSIEHHOro ¢ nosioMy, «KapnoTtunbl YenoBeka M XUBOTHbIX», «Buabl n3ameH-
ynBocTn», «MoanukaunoHHas M3MEHYMBOCTbY», «HacnegoBaHue pesyc-thakTopay,
«l'eHeTurka rpynn kpoBuy, «MyTaumoHHas N3MEHYMBOCTbY.

O6opynoBaHue: mogenu-annnukaumm «MoHormbpmngHoe ckpelwimsaHue», «He-
NOfNHoOe OOMUHMpOBaHue», «OurnbpugHoe ckpelmBaHue», «llepeKkpect XpoMOCOMY,
MUKpPOCKON W MuKponpenapaTt «[posocuna» (Hopma, myTaumm OopMbl KpbifibeB WU
oKpacku Tena), repbapuin «FoOpox NOCEBHOMY.

JTabopaTtopHasa pabota Ne 5. «MN3yyeHne pesynbTatoB MoHOrMbpmngHoro n gm-
rMBPNOHOro CKpeLUMBaHUS y Ap030dnsibl Ha FOTOBLIX MUKpoNpenapaTax».

INNabopaTtopHasa pab6ota Ne 6. «/3yyeHne MoaMPUKALMOHHON M3MEHYUBOCTH,
NoCTpoOeHEe BapuaLNoOHHOIO psiaa U BapnaLmMoOHHOW KPUBOWY.

JNTaGopaTtopHasa pab6ota Ne 7. «AHanua mytauum y Opo30unbl HA rOTOBbLIX
MUKponpenapaTax».

MNMpakTnyeckasa pabota Ne 2. «CoctaBneHne n aHanua pogoCliOBHbIX Yenose-
Ka».

TEMA 7. CENEKLUMA OPFAHU3MOB. OCHOBbl BUOTEXHOJTOIMA

Cenekums Kak Hayka u npouecc. 3apoXxaeHne cenekumm n goMectmkaums. Yye-
Hne H./. BaBunoBa O ueHTpax MNpOUCXOXOEHUST U MHOroobpasust KynbTypHbIX pacTe-
HUR. LleHTpbl NPOMCXOXAEHUA JOMALUHUX XMBOTHbIX. COpT, nopoaa, LUTaMM.

CoBpemMeHHble MeToabl cenekumn. MaccoBbi U MHOMBUAYaAlbHLIN OTOOPLI B Ce-
nekunn pacteHnn n xmBoTHbIX. OueHka akcTepbepa. bnuakopoacTBeEHHOE cKpelumnBa-
HUe - MHOpuAunHr. Ynctas nuHmna. CkpelumBaHue 4YMCTbIX NUHUK. [eTepos3nc, unu ru-
GpuaHasa cuna. HepoacteeHHoe ckpelwumBaHue - aytopuamHr. OtganeHHas rmbpuamsa-
umnsa n ee ycnexu. VICKyCCTBEHHbIN MyTareHes3 1 noslydyeHme nonmnnongos. JocTmkeHus
cenekunn pacTeHNN, XXMBOTHBIX N MUKPOOPraHN3MOB.

BuoTtexHonorus kak otpacnb Npou3BoAcTBa. ['eHHas nHxeHepusi. ATanbl co3ga-
HUA pekombuHaHTHo [OHK n TpaHcreHHbIx opraHMamoB. KneTtodHas nHxeHepus. Kne-
TOYHbIE KyNbTypbl. MUKPOKNOHanNbHOEe pa3MHOXeHue pacteHun. KnoHupoBaHue BbICO-
KOMPOAOYKTMBHbIX CENbCKOXO3SIMCTBEHHBIX OPraHM3MOB. OKOJIOrMYECKME U 3TUYECKME
npodnembl. MO — reHeTU4Yeckn moamnumMpoBaHHbIE OPraHN3MbI.

HemoHcmpayuu

MopTtpeTbl: H.A. Basunos, W.B. MuuypuH, I'.[l. KapneyeHko, M.®. /iBaHoB.

Tabnuubl 1 cxembl: kapTa «LleHTpbl NponcxoXaeHms u MHoroobpasust KynbTyp-
HbIX pacTeHuny, «llopogbl OOMALUHUX XMBOTHbIX», «CopTa KynbTYpPHbIX pacTeHUny,
«OTpaneHHas rmbpungusaumsa», «Pabotel akagemuka M.®. MiBaHoBay, «[Monunnonansay,
«Ob6bekTbl BrotexHonormmny, «KnetoyHble KynbTypbl U KNOHUPOBaHUEe», « KoHCTpynpo-
BaHME N NepeHOC reHOB, XPOMOCOMY.



O6opynoBaHue: Myrnsbku NNogoB M KOPHEMMOAOB AMKUX POPM U KYNbTYPHbIX
COpTOB pacTeHun, repbapunin « CenbCKOXO3ANCTBEHHLIE PACTEHUSAY.

Akckypeua «OCHOBHble MeTOAbl U OOCTMXKEHUSI CENEKUMUM PacTEHMI U KUBOT-
HbIX (Ha CEeNEeKUMOHHYI0 CTaHLUMIO, NNIEMEHHY0 depMy, COPTOMCHbITATENbHBIN Yy4aCTOK,
B TENNMYHOE XO3ANCTBO, NabopaToputo arpoyHUBEPCUTETA UMM HAYHHOTO LeHTpa)».

TEMA 8. 3BOJIFOLUMOHHAA BUOJIOIMMUA

Mpeanockbinkn BO3HUKHOBEHUS 3BOJSTIOLMOHHON Teopuu. OBOSNIOLMOHHAA Teopus
n ee mecto B BGuonorun. BrnivsHue 9BOMOLUMOHHOM TEOpUU Ha pasBuTME Buonorum u
APYTNX HayK.

CeuaeTtenbcTBa aBornoumu. [laneoHTonornvyeckme: nocnegoBaTeribHOCTb MOSB-
neHns BMOOB B ManeoHTONOrM4yeckon netonucu, nepexonHble dopmbl. buoreorpadu-
YyecKune: CXOACTBO U pasnuyune dayH u piop MaTepmkoB 1 OCTPOBOB.

OMbpuornornyeckme: CxoacTea M pasnuuna aMOPUOHOB pasHbIX BUOOB MO3BO-
HOYHbIX. CpaBHUTENbHO-aHAaTOMNYECKME: TOMOSIOTMYHbIE, aHanorMyHble, pyanMeHTap-
Hble oOpraHbl, araBu3Mbl. MonekynspHo-6noxmmmuyeckme: CxXo4CTBO MeXaHU3MOB
HacneacTBEHHOCTU U OCHOBHbIX MeTabonnyeckmux nyTen y BCex opraHM3mMos.

OBosounoHHaa Teopua Y. dapsuHa. MNMpegnocbinkym BO3HUKHOBEHUS OapBUHU3-
Ma. [Bwxyuwime cunbl asonoumm Buaos no [apBuHy (M36bITOYHOE pasMHOXEHWE Mpu
OrpaHM4YeHHOCTN PECYypCoB, HeonpeaeneHHas U3MeH4YnBOCTb, bopbba 3a cyllecTBoBa-
HWe, eCTECTBEHHbIN OTOOP).

CuHTteTuyeckasa Teopus ssonoumm (CT3I) n ee OCHOBHbIE NMONOXEHUSA.

Mukpoasontouuns. MNonynaumsa Kak eanHuiLa Buaa v 3BONIOLNN.

Aswxyime cunbl (haktopbl) asonoummM BUOOB B npupoge. MyTaumoHHbIn npo-
LecCc U KOMOMHATMBHAsA M3MEHYMBOCTb. MoNynsuMOHHbIE BONHbLI U Apend reHos. MN30-
NAuMs 1 MUrpaums.

EcTecTBeHHbIN 0TOOP — HanpaBnawwmn gakTop asonoumn. Popmbl ECTECTBEH-
Horo oTtbopa.

MprcnocobneHHOCTb OpraHN3MoB Kak pesynbTaT asonouun. MNpumepsl npucno-
cobneHun y opraHmamoB. ApoMopo3bl 1 nguoagantayuu.

Bug n BngoobpasosaHue. Kputepum Buaa. OcHoBHble hopmbl BUaoobpasosa-
HWUA: reorpagouyeckoe, IKONorMyeckoe.

Makpoasontoums. dopmMbl 3BOSIOUNK: duneTnyeckada, AnMBEpreHTHasi, KOHBep-
reHTHas, napannenbHas. HeobpaTMMoCTb 3BOMNIOLMMN.

[MpoucxoxageHne OT HecneumanuanpoBaHHbIX Npeakos. lNporpeccupytowas cne-
unanmsauus. AgantmeHasi paguaumsi.

HemoHcmpayuu

MopTtpeTbl: K. JinnHen, XK.b. Jlamapk, Y. JapsuH, B.O. Kosanesckuin, K.M. Bap,
9. lNekkenb, ®©. Mionnep, A.H. CesepLosB.

Tabnuubl 1 cxembl: «Pa3BuTne opraHnyeckoro muvpa Ha 3emne", «3apofbin
MO3BOHOYHbIX XXMBOTHbIX», «ApxeonTepukc», «Popmbl Gopbbbl 3a CyllecTBOBaHMEY,
«EcTecTtBeHHbIN 0TOOpP», «MHOroobpasne coptoB pacteHuny, «MHoroobpasve nopoa
XUBOTHbIX», «[lonynaunny», «MyTaunoHHaa M3aMeH4YnBOCTbY», «ApoMopdo3bly, «Mano-
apganTtaummny», «Oblwas gereHepaumsi», «dBvxylime cunbl aBonouuny, «Kaprta-cxema
MapwpyTta nytewectsua Y. [apsuHay, «bopbba 3a cyuiectBoBaHue», «llpucnocob-
NEHHOCTb opraHm3moBy, «[eorpaduyeckoe BMaoobpasoBaHUE», «IDKONOrMYecKoe BU-
AoobpasoBaHue.

O6opynoBaHue: KONMNEKUNA HACEKOMbIX C PasfnYHbIMU TUNaMmM OKpacku, Habop
NNogoB U CeMsiH, Konnekums «lpumepbl 3almnTHBIX NPUCNOCOBNEHNA Y XKUBOTHBIXY,
mogenb «OCHOBHblE HanpaBreHus 3BonLMM», o6bemMHas mogens «CTpoeHne ronos-
HOro MO3ra MO3BOHOYHbIXY.



buoreorpadunyeckas kapta mupa, Konnekumst «PopMbl COXPaHHOCTU MCKOMae-
MbIX XMBOTHbIX U pacTeHUn», MoAernb annnukauma «llepekpect XpoMoCcoM», BNaXHble
npenapaTtbl «Pa3Butne Hacekomoro», «PasBuTuve narywki», Mukponpenapat «[po3o-
duna» (Hopma, MyTaumm opMbl KpPbISTbEB U OKpacku Tena).

INNabopaTopHas pab6ora Ne 8. «CpaBHeHne BMOOB NO MOpPONorniyeckomy Kpu-
TEPUIO».

INNabopaTtopHasn pabota Ne 9. «OnncaHne npucnocobneHHOCTN opraHnama n ee
OTHOCUTENbBbHOIO Xapakrepay.

TEMA 9. BO3SHUKHOBEHUE U PA3BUTUE XXU3HU HA 3EMIJIE

[oHay4yHble npeacTaBneHns O 3apOXAEHUN XU3HW. Hay4yHble rMnoTesbl BO3HUK-
HOBEHMA XM3HM Ha 3emne: abuoreHes u naHcnepmua. Xumumyeckasa apontoumsi. Abuo-
FEHHbIN CUHTE3 OpraHNYecKNx BeLeCTB U3 HeopraHNYeCcKnx. SKCnepuMeHTansHoe noa-
TBEPXKOEHME XMMUYEecKon 3Bosnoumn. HayvanbHble aTanbl GMONormyeckon 3BOSMIOLMN.
'Mnotesa PHK-mupa. ®opmumpoBaHme MebBpaHHbIX CTPYKTYP M BO3HMKHOBEHME MPOTO-
kneTku. MNepBble KNeTkn 1 nx asosnouns. PopMmpoBaHNe OCHOBHBIX IPyMn XMBbIX opra-
HU3MOB.

Passutune xun3Hn Ha 3emne no apam n nepnogam. Katapxen. Apxernckasa n npo-
Tepo3onckas apbl. [laneo3onckas apa n ee nepuoabl: KEMOPUICKNA, OPOOBUKCKUIA, CU-
NYPUNCKNIA, EBOHCKNA, KAMEHHOYIONbHbIA, MEPMCKUN.

Mesosownckas apa n ee nepnoabl: TPMacoBbIN, OPCKUIA, MESTOBON.

KanHo3sorckasa apa u ee nepuopbl: naneoreHoBbl, HEOreHOBbIW, aHTPOMOreHo-
BblINA.

Xapaktepuctuka knumarta v reonorndyecknx npoueccoB. OCHOBHble aTanbl 3BO-
NIOUMN pacTUTENBHOIO N XUBOTHOIO Mupa. ApoMopdo3bl Y pacTEHUA N XKUBOTHbIX. [o-
SBfieHne, pacuBeT U BbIMUPAHUE Py XMUBbIX OPraHN3MOB.

Cnctema opraHM4ecKoro Mupa kKak otpaxeHue aponouun. OCHOBHbIE cucTeMa-
TUYeCKMe rpynnbl OpraHM3MoB.

OBonouna yenoBeka. AHTPOMNONOrMS Kak Hayka. Pa3BuTue npeactaBfieHuin o
npoucxoxaeHnn yernoseka. Metoabl n3ydyeHnsa aHTponoreHesa. Cxo4cTea U pasnuyns
YyenoBeka M XMBOTHbIX. CuCTEMaTUYECKOE MONOXEHME YeroBeKa.

Aswxyime cunel (pakTopbl) aHTponoreHesa. HacneactBeHHas M3MEHYMBOCTb U
€CTecTBeHHbI 0T6op. O6LIEeCTBEHHLIN 0Bpa3 XWU3HW, U3rOTOBMEHME OPYyAWA Tpyaa,
MblLLIEHME, Peyb.

OcHoOBHblE CTagum U BETBM 3BOSIIOLMK YerioBeKa: aBcTpanonuteku, Yenosek
ymensin, Yenosek npsmoxoaswimn, Yenosek HeangepTtanbCKuin, YenoBek pasyMHbIN.
Haxoakn mckonaemblx OCTaTKoB, BpeMsi CyLLeCTBOBaHUA, 0bnacTb pacnpoCTpaHeHus,
06bem ronoBHOro Moara, obpas XusHu, opyaus.

Yenose4eckne pacbl. OCHOBHbIe BonbLUMe packl: eBponeonaHas (eBpasuiickas),
Herpo-aBcTpanongHas (9KkBaTopuanbHad), MoHrorniongHas (asmaTcKo-amepuKaHcKas).
UepTbl npucnocobneHHOCTn npeacTtaBuTenen YenoBeyveckux pac K YCNnoBusIM Cylle-
cTBOBaHusA. EQUMHCTBO YenoBeyeckmx pac. Kputuka pacusma.

HemoHcmpayuu

MopTtpeTbl: ®. Pean, J1. Nactep, A.W. OnapuH, C. Munnep, . FOpu, Y. JapsuH.

Tabnuubl n cxembl: «Bo3HnkHoBeHne ComnHevyHoOM cuctembl», «PassuTtne opra-
HU4eckoro mupa», «PactutenbHas knetka», « X KnsotHas knetkay, «lpokapnoTtndeckas
knetka», «CoBpemMeHHasa cuctema opraHu4eckoro mupa», «CpaBHeHne aHaTOMUYECKNX
4YepT CTPOEHMUS YeroBeka 1 YyenosekoobpasHbix 06e3bsiH», « OCHOBHblE MecTa nasneoH-
TONOMMYECKUX HaxodOK MpedKkoB COBPEMEHHOro 4ernoBeka», «[peBHeunwune nwogn»,
«[peBHue noany, «llepBble cCOBpeMeHHbIe noan», «Henoseveckme pachbli».

O6opynosaHue: mynskn «lMponcxoxaeHne yenoseka» (O10CTbl aBcTpanonureka,



nUTEKaHTpoNa, HeaHAepTanbLua, KPOMaHbOHUA), CNenkn Unm n3obpakeHns KaMeHHbIX
opyaun nepBobLITHOrO YenoBeka (KamHu-4yonnepbl, pybuna, ckpebna), reoxpoHonoru-
yeckad Tabnuua, konnekums «PopmMbl COXPAaHHOCTM UCKOMAEMbIX XXUBOTHbLIX M pacTe-
HUR".

MpakTnyeckasa pabota Ne 3. «/3yyeHne nckonaembix OCTaTKOB PacTEHUI U XKK-
BOTHbIX B KOJNEKLNAXY.

JKCKypcUs «IOBOJIOLMA OpraHn4eckoro mmpa Ha 3emne» (B eCTeCTBEHHO-

HayYHbIN UK KpaeBeavyeCKnin My3en).
TEMA 10. OPTAHU3MbI U OKPYXXAIOLLIAA CPEOA

JKonorus kak Hayka. 3agadv v pasgenbl akonorum. MeTtobl 9KONOrM4Yecknx nc-
cnefoBaHU. JKOMOrMYecKoe MMPOBO33PEHNE COBPEMEHHOTO YernoBeka.

Cpeabl 06MTaHMsA OpraHM3MOoB: BOAHAdA, HAa3eMHO-BO3ayLLHAsA, NOYBEHHasA, BHYT-
puopraHM3MeHHas.

Okonornyeckme daktopbl. Knaccndukaumsa akonorndyeckux akropos: abuoTtm-
yeckue, broTndeckne n aHTponoreHHole. [JencTBne akonormyecknx paktopos Ha opra-
HU3MbI.

AbBuoTtnyeckme pakTopbl: CBeT, TemnepaTtypa, BIaXHOCTb. PoTonepuoansm.
MpucnocobneHns opraHnM3mMoB K OEWCTBUIO abuoTuvecknx gpaktopoB. buonornyeckune
PUTMBbI.

BuoTtnyeckne aktopbl. Buabl GUMOTMYECKMX B3aMMOOENCTBUN: KOHKYpPEHUMS,
XULHNYEeCTBO, CMMBMO3 1 ero dpopmbl. NMapasntnam, koonepauuns, MyTyanmam, KOMMeH-
canuam (KBapTUPaHCTBO, HaxnebHu4yecTBO). AMeEHcanuam, HeuTpanuam. 3HayYeHue
BMOTMYECKNX B3aUMOAENCTBUI ANS CyLLECTBOBAHUSA OPraHM3MoB B NPUPOLHbIX COO06-
LecTBax.

JKosormyeckme xapakrepuctukm nonynsaumm. OCHOBHbIE NoKasaTenun nonynsunm:
YUCIMEHHOCTb, MMOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpaums. duHamuka
YUCNEHHOCTM NONYNALMN N ee perynauus.

HdemoHncmpauyuu

MopTtpeTbl: A. N'ymbonbar, K.®. Pynbe, 3. ['ekkenb.

Tabnuupbl n cxemsbl: kapTta «lpupoaHbie 30HbI 3emnuy», «Cpeabl 06MTaHus opra-
HU3MoB», «doTonepuogmsmy, «llonynaummny, «3aKOHOMEPHOCTU POCTa YMUCIIEHHOCTU
nonynaunmn nHdysopun-Tydernskny, «luwesslie uenmy.

NabopaTopHasa paborta Ne 10. «Mopdonormyeckne oCOBEHHOCTN pacTEHNA U3
pas3HbIX MECT OBUTaHNAY.

JTabopaTopHas pab6ota Ne 11. «BnusHue cBeTa Ha poCT 1 pa3BuTUe YepeHKOB
Koneycay.

MpakTnyeckaa pab6ota Ne 4. «[logcyeT NAOTHOCTM NONYNSAUMKA pasHbIX BUOOB
pacTeHum».

TEMA 11. COOBLUECTBA U 3KOJIOTMYECKUE CUCTEMbI

CoobuwecTtBo opraHnamoB — GuoueHo3. CTpykTypbl GuoueHo3a: BMaoBasd, npo-
CTpaHCTBeHHas, Tpodudeckas (nuwesas). Buabl-gommHaHTel. CBsi3M B GuoueHose.

Jkornoruyeckue cuctemol (3kocuctemsl). NoHsaTne o6 akocucteme n Buoreoue-
Ho3e. PyHKUMOHamNbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI, peay-
UeHTbl. KpyroBopoT BeLlecTB 1 NOTOK 3HEPruu B akocucteme. Tpodumyeckne (nuLeBble)
ypOoBHU 3kocucTembl. lMuwesble uenun n cetu. OCHOBHblE MoKa3aTenu 3KOCUCTEMBbI:
Buomacca, npoaykuma. konornyeckme nupammnabl: NPOAYKUMN, YNCNEHHOCTH, Buomac-
cbl. CBOMCTBa 3KOCUCTEM: YCTONYMBOCTb, caMmoperynauns, passutne. Cykueccus.

MpupogHble 3KOCUCTEMbI. DKOCUCTEMbI O3ep U pek. DKOCUCTEMa XBOWHOIO UMK



LUMPOKOSIMCTBEHHOIO Neca.

AHTPOMNOreHHble 3KOCUCTEMBI. Arpoakocuctembl. Ypboakocuctembl. bronormye-
CKOE N XO3SIMCTBEHHOE 3HaYeHne arpoakocnucTemM n ypboakocmcrem.

BuopasHoobpasne kak akTop yCTOMYMBOCTU 3KocucTeM. CoxpaHeHne buonoru-
4Yeckoro pasHoobpasus Ha 3emne.

YyeHue B.W. BepHagckoro o 6uocdepe. 'paHuLbl, cocTaB 1 CTpyKTypa uocdge-
pbl. >KnBoe BellecTBo u ero yHkumm. OcobeHHocTn Bruocdepbl Kak rnobanbHOM 3Ko-
cucTeMbl. iIMHaMmnyeckoe paBHoBecue 1 obpaTHasa cBA3b B GBuocdepe.

KpyroBopoTbl BELLECTB 1 BMOreoxmMmmnyeckme LUuknbl anemMeHTos (yrnepoaa, aso-
Ta). 3oHanbHoCTb Brocgepbl. OCHOBHbIE BMOMBI CYLLIN.

UenoseuecTBo B Guoctepe 3emnn. AHTpPOMNOreHHble U3MeHeHusi B Guocdepe.
"nobBanbHble 3Konormyeckme npobnemei.

CocywectBoBaHve npupoabl U yenosevectBa. CoxpaHeHne GuopasHoobpasus
Kak OoCHOBa yCTOM4YMBOCTU Buocdepbl. OcHOBa paunoHanbHOro ynpasrieHus nNpupoa-
HbIMW pecypcammn U nx ncnosnb3oBaHue. [JocTmkeHmna G1MonorMm n oxpaHa Npupoapl.

HdemoHncmpauyuu

MopTtpeTsl: A.[l. TeHcnu, B.H. Cykayes, B./. BepHagckui.

Tabnuupbl n cxembl: «lMuwesble Lenn», «brnoueHo3: cocTaB n CTpykTypa», «llpu-
poaHble coobuiectBay, «Llenn nutaHuay, «Qkonornyeckas nupammngar, «brnocdepa u
YenoBeK», «OKOCUCTEMA LUMPOKOSIMCTBEHHOIO feca», «KOCMCTeMa XBOWMHOrO necay,
«bnoueHo3 Bogoemay», «ArpoueHo3y, «lMpuMepHble aHTPOMOreHHble BO3O4ENCTBUS Ha
npupoay», «BaxHenwme NCTOYHMKN 3arpsa3HeHns Bo3ayxa 1 rpyHTOBbIX BoAy, «[loysa -
Ba)kHenLwasn coctaensowasa buocdepbly, «PakTopbl Aerpagauunm noyusy», «llapHUKoOBbIN
ahbpekTy», «PaKkTopbl pagMoOakTUBHOIO 3arpssHeHuss Guocdepbl», «Obwas cTpykTypa
Buocdepbl», «PacnpocTpaHeHne XnsHmn B bnocgeper», « O30HOBLIN 3KpaH dBrocgepsbly,
«KpyroBopoT yrnepoga B 6uocdepe», «KpyroBopoT aszoTa B NPUpPOAEY.

O6opynoBaHue: moagenb-anninkaums « TunudHble GuoueHosbl», repbapun «Pac-
TUTENbHbIE coobLlecTBay», Konnekumn «brnoueHosy, «Bpeantenu BakHENLWNX CeMNbCKO-
XO3SIMCTBEHHbIX KyNbTyp», repbapmum n Konnekumm pacTeHUN M XMBOTHbIX, NpUHaane-
Xalme K pasHblM 9KOSorMyeckum rpynnam ogHoro Buga, KpacHasa kHura Poccuinckon
depepaumm, n300paxeHns oxpaHsaeMblX BUOOB PACTEHUIN U XKUBOTHbIX.

TEMA 12. BNOJIOIrnA B XM3HU
(npocheccnoHanbHO-OpPMEHTUPOBAHHOE coAepXKaHue)

BuoTtexHonormm B XnM3HM Kaxgoro. buotexHonorms kak Hayka v nNpou3BoaCTBO.
OcCHOBHble HanpaBfeHusi COBPEMEHHOW OuoTexHonormn. MeTtogbl GMOTEXHOMOrMK.
O6bekTbl BuoTexHONOrMN. ATKa BUOTEXHONOMMYECKMX U FEHETUYECKUX IKCMEPUMEH-
TOB.

OnpepeneHne «bunoHukay. Victopusa pasButusa Haykm 6uoHunkn. Ee Buabl 1 06b-
eKTbl M3yyeHuns. MNpuHUMNbI U 3Ha4YeHne 3Ton Hayku. Ponb B coBpemeHHOM mupe. lNMpa-
BMNa Noucka M aHanmsa GUO3KONorMyeckorn MHoOpMaumm M3 pasnnyHbiX MCTOYHUKOB
(Hay4yHasa n yyebHO-Hay4Hasa nuTepaTypa, cpeacTBa MaccoBOW MHopmaumm, ceTb MH-
TEpPHET u gpyrue).

N3yyeHne aTM4YecKMx acnekToB pas3BUTUS BUOTEXHONOIMU U NPUMEHEHUEe uX B
XWU3HKU YenoBeka.

PacTuTenbHbIN U XNMBOTHbLIA MUP.

MpakTnyeckaa pab6ora Ne 5. PactutenbHbii mup. MHoroobpasune pacTeHun.
[epeBbs, KyCTapHUKW, Tpasbl. JINCTBEHHble N XBOWHblE pacTeHus. [dukopacTyline u
KyNbTypHble pacTeHns. HacTn pacteHus (Ha3BaHue, KpaTkasa XxapakTepuCcTuka 3Ha4YeHus
AN XKN3HN pacTeHus): KopeHb, ctebenb, NUCT, UBETOK, Nnojg, ceMsa. KoMmHaTHble pacTte-
HWA, NpaBuna cogepxaHna u yxoaa. [ogoBon xo N3MeHeHUN B XN3HN pacTeHun. Pas-



MHOXeHne 1 pas3Butne pacteHnin. OCobeHHOCTU NUTaHUA U OblXaHus pacTeHun. Ponb
pacTeHUn B NPUPOAE W XU3HW Noaen, 6epexHoe OTHOLLEHME YerloBEKA K pacTEHUSIM.
Ycnosus, HeoGxoanMble AN XKU3HU pacTeHnsa (CBeT, Tenno, Bo3ayX, Boaa). PacteHns
POLHOrO Kpasi, HasBaHuUsl U KpaTkash xapaktepucTtuka. [pubbl: CTpOeHue LWNANOYHbIX
rpnboB. pnbbl cbegobHbIE N HECbeAOOHbIE.

MNMpakTnyeckasa pa6ora Ne 6. Mup »xunBoTHbIX. MHOroobpasune *xmMBoTHbIX. Hace-
KOMble, pbiObl, NTULbI, 3BEPU, 3EMHOBOAHBIE, NPECMbIKalOLMECS: obLlasa XxapakTepucTm-
Ka BHELUHWX NpuU3HaKoB. [JomMallHWe N ONKUE XMUBOTHLIE (Pasnuuns B YCOBUSIX XXU3HN).
3aboTta 0 gomallHuX nuTomuax. [0goBOM X0O WU3MEHEHUA B XU3HWU XUBOTHbIX. Pas-
MHOXEHNe 1 pas3BuTne XMBOTHbIX. OCOBEHHOCTU MUTAHUA XMBOTHbLIX. YCrOBUs, HEOD-
XOoOUMbIE OS5 XKM3HU XXMBOTHbIX (BO34yX, BOAa, Tenno, nuuwa). Ponb XXMBOTHbIX B Npu-
po4e M XU3HWU Nogen, 6epexxHoe OTHOLLEHME YerioBeKa K XXMBOTHbIM. YKNBOTHbIE poa-
HOro Kpasi, UX Ha3BaHWs, KpaTKast XapakTepucTtuka.

6. TEMATUYECKOE NIAHUPOBAHWE C OMNPEAEJIEHUEM OCHOBHbIX
BMAOOB YYEBHOU OEATEJNIbHOCTU OBYYAIOLLUXCA

Bua yye6HoM paboThbl O6bem ya-

cos

MakcumanbHasa yyebHas Harpy3ka (Bcero) 82

AypuntopHas yyebHas paborta (o6s3aTenbHble Yy4eOHble 3aHATUA) 66

(BCcero)

B TOM YunChe:

npakTnyeckne 3aHAaTnA 66

BHeayauTopHaa (camocTtosiTenbHasl) y4yebHas pabota oby4arowe- 16

rocs (Bcero)

lMpomexyToyHas atrectaumsa: andgepeHUMpoBaHHbIN 3a4€T




TEMATUYECKOE MNMJIAHUPOBAHUE

Ne KonuyecTtBo
nn CopepxaHue o6y4yeHUs YyacoB
AyauTopHble 3aHATUA
1. | brnonorna kak Hayka 2
2. | JKuBble cuctemMbl 1 X opraHmsaums 2
3. | XMMUYECKMIN COCTaB N CTPOEHMUE KNETKU 8
4, | )KusHeaeAaATenbHOCTb KIeTKN 4
5. | PasamHOXeHWe n nHgmesmayanbHoe pasBuTue OpraHn3MoB 6
6. | HacneocrtBeHHOCTb U UIBMEHYMBOCTbL OPraHN3MoB 10
7. | Cenekumsa opraHn3MoB. OCHOBbI BMOTEXHONOMMN 4
8. | OBontoymoHHaa buonorus 8
9. | BO3HUKHOBEHME 1 pa3BUTUE XNU3HM Ha 3emMne 6
10.| OpraHuambl 1 OKpyxatoLias cpena 6
11.| CoobLiecTBa 1 9KONOrM4eckme CUCTeMbI 4
12.| buonorusa B XnsHu 6
(MpocbeccmoHanbHO-OpPNEHTUPOBAHHOE CoaepXKaHne)
UToro: 66
BHeayauTopHas (camocTosTenbHas) paboTa

1. COCTaBrfeHne TeMaTU4eCcKNX Tes3apycoB, ANOAKTUYECKMUX|

KapTo4ek, CXem 2

NoAroToBKa YCTHbIX COOBLLEHNN

3. HanucaHMe KOHCMNEKTOB, pedepaToB U Npe3eHTauunemn 2
4, noaroToBka OTBETOB Ha BOMPOCHI 2
5. BbIMNOSIHEHNE TECTOBbIX 3a4aHUN 1
6. cocTaBneHune Tabnuu n KpoccBopaoB 1
7. pa3paboTka npoekTa 1
8. npoBeaeHNE UccnegoBaHnmn 1
9. pelleHue 3agad 1
10.| cocTaBneHne TEPMMHOSIOrMYECKOro crioBaps 1
11.| noAaroToBKa K MPOMEXYTOYHOM aTTecTauuu 2

BCEIO:

[EEN
»




XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATE/IbHOCTU OBYYAIOLLUXCA

CopepxaHue obyveHns

XapaKkTepucTuka OCHOBHbIX BUAOB AESATENBHOCTU 06Yy4atoLwmnxcs
(Ha ypoBHe y4ebHbIX OeNCTBUIA)

BNOJIOITNA KAK HAYKA

Buonorus kak Hayka

OsHakomneHve ¢ obbekTamu udydeHust buonormn n e€ pasgenamu.
OnpepgeneHue ponu 6uonorum B hopmMuUpoBaHMN COBPEMEHHOMN ecTe-
CTBEHHOHAY4YHOW KapTWHbI MMpa W MPaKTUYECKOW AEeSTENbHOCTU fio-
gen. O3HakoMneHue ¢ meTtogamum OMONOrMYecKOn Hayku: 3SKCnepu-
MEHT, Knaccudukauus, namepeHue n onuceisaHne. O6ydyeHune cobnto-
OEHMI0 NpaBun NoBeAdeHus B npupoge, O6epexHOMYy OTHOLUEHMIO K
BGuonornyeckMMm 00BbEeKTaM (pacTeHUSIM U XXUBOTHbIM N UX coobLie-
CTBaM) U NX OXpaHe.

XWMBbIE CUCTEMbI 1 X OPTAHN3ALINA

>Kueble cuctembl (6uocucre-
Mbl) Kak npegmeT U3yveHus
Buronorum

YMeHre npoBoAuTb CpaBHEHNE OGBEKTOB XKMBOW U HEXWMBOW NPUPObI.
OsHakomneHme c OMONOrMYecKMMM CUCTEMaMWU pPas3HOrO  YPOBHS:
KrNeTKoW, OpraHn3momMm, nonynsaumen, akocmuctemon, Guocdepon.

XUMUYECKUIA COCTAB U CTPOEHUE KNETKWN

XMMUYECKNIN COCTaB KNEeTKU

YMeHue npoeoanTb cCpaBHeHUe XUMUNYECKOWN opraHusaumn XmnBblxX U
HEXWUBbLIX OOBLEKTOB. I'Ionyqume npegcrtaBneHna o posin opraHun4e-
CKMX N HEOPraHN4YeCKnX BeLECTB B KIeTKe.

LlVITOJ'IOFI/IFI — HayKa O KneTke

O3sHakomneHune ¢ MCTOpMeVI N3y4EHUA KINETKU, N3BeCTHbIMN y‘-IéHbIMVI,
MeTOoJaMUN N3y4HeHUA KIETKN.

KnetouHas Teopusi — npumep,
B3aMMOAENCTBUA MOEN U ChaK-
TOB B Hay4YHOM MO3HAHUW.
KneTka Kak LenocTHas Xuas
cuctema.

O3HakoMmrieHne C KNeTOYHOW Teopuew CTPOEHUS OpraHu3MoB. YMe-
HWe CamMOCTOATENBHO UCKaTb JoKa3aTernbCTBa TOro, YTO KrneTka — ane-
MEeHTapHas >XuBas cucTema " OCHOBHas CTPYKTYPHO-
yHKUMOHANbHas eguHvMua BCEeX XMBbIX opraHn3moB. O3Hakomne-
HWEe C OCHOBHbLIMW TUMAMMW KIETOK: 9yKapuoTUYECKON N NPoKapuoTu4e-
CKOW. YMeeT onucbiBaTb CTPOEHME U DYHKUMM KNETOYHON MeMbpaHbl,
opraHougoB u sapa. VdydeHve Kkatanntuyeckon akTMBHOCTU PepMeH-
TOB (Ha NMpumepe amunasbl UK Katanasbl). MIsyyeHne cTpoeHus kre-
TOK MPOKapMOT U 3yKapuoT, CTPOEHUS U MHOroobpasns Knetok pacre-
HWUW, XMBOTHbIX, rpuboB 1 BGakTepui ¢ NOMOLLLID MWUKpOMpenapaTos.
MonyyeHve npeactaBneHnit 06 OCHOBHbIX BMAAX TpaHCMopTa BeLeCTB
yepe3 membpaHy.

XUBHEOEATENIbHOCTb KIIETKU

O6MeH BellecTB, U mMeTabo-
nmam

OsnageHne 3HaHusMuM 06 obmeHe BellecTB. PacKpbiTb CYLHOCTb
NNacTUYeckoro u aHepretTudeckoro obmerHa. O3HakomneHne ¢ Tnamm
obMeHa BeLLecTB: aBTOTPOMHLIM 1 reTepOTPOdHbLIM.

doTocnHTES OsHakomneHve ¢ nnacTuyeckum obMeHOM B pacTUTENbHOW KIeTKe —
doTocuHTE30M, haszamMm POTOCUHTE3A, KOCMUYECKOM POSIbIO 3ENEHBIX
pacTeHui.

XeMOCUHTES. PackpbiTb CyLIHOCTb npouecca XeMOCUHTEe3a. YMeHue OObACHATb
3HayeHne xeMocuHTe3a B bruocdepe.

OHepreTudeckun  obmMeH  B| PacKpbiTb CyLHOCTb 3HEpPreTM4eckoro obmMeHa. YMeHme CTpouTb Bbl-

KneTke BOA O 3HayeHun AT® kak yHMBepCcanbHOro akkymyrnstopa 3Heprum B

knetke. O3HaKOMMeHME C OCOGEHHOCTAMU TPEX 3TanoB 3HepreTuye-
cKoro obmeHa.

Peakuunmn MaTpU4HOIro CMHTE3a

MonyyeHne npeactaesneHun o OHK kak HocuTene HacnenCcTBEHHOW
nHdopMauun, pennukauum OHK, reHe, reHeTudeckom koge. OBnage-
HWe 3HaHWAMM O CYTW MMacTUYECKOro oOMeHa B XXMBOTHOWM KNETKe Ha
npumepe 6uocuHTesa OGenka. [lonyvyeHue npeacTaBneHUs O MpPO-
CTpaHCTBEHHOW CTpykType Oernka, monekyn [HK n PHK. YmeHune cTpo-
UTb CXeMbl OMOCHHTE3a berka.

HekneTouHble hOPMbl KUIHU —
BMPYChI

O3HakoMreHne ¢ BUPYCaMU Kak HEKNETOYHbIMU (hOPMaMM KMU3HU U UX
3HaYeHMEM.




PASMHOXEHWE N MHONBWAOYAIIbHOE PA3BUTUE OPIAHN3MOB

KneTouHbI UMK, UMK XXU3HEH-
HbIN LUUKIT KNETKN

O3HaKoOMIIEHME C KU3HEHHbLIM LIMKNOM KNETKMU.

[eneHve kKNeTkn — MnTO3

YMeHune XapaKkrtepun3oBaTb OCHOBHOW cnocob aeneHusi AYKapnoTn4e-|
CKMX KIeToK — MuTo3. O3HaKomIieHne ¢ 0COBEHHOCTAMM NpoTEKaHUA
Kaxkgomn ¢)a3bl MuTO3a. HabnogeHne mnto3a B KreTkax KOH4YMKa KO-
PELUKa JTyKa Ha roTOBbIX MUKpOnpenapartax.

dopMbl  pasMHOXEHMS  opra-
HM3MOB: Gecroroe ¥ Nnonoeoe

OBnageHune 3HaHUAMU O Pa3MHOXEHUM KaK O BaXKHOM MpPU3HAKe Xu-
BbIX OpraHnu3MoB, 0 6ecrnonomM pasMHOXeHUM, ero 3HavyeHun. Oenage-
HWE 3HAHMSIMU O PONIN MOSIOBOr0 Pa3MHOMXEHUS B >KMU3HW XKMBbIX Opra-
HM3MOB, 06 0COBEHHOCTSAX MOMOBOro pasmHoXxeHust. O3HaKkoMIeHne ¢
npenmMmyLiectesamMuy nNosioBoro pasMHoOXeHua nepeg ©ecnonbiM.

Mewos

OBnageHue 3HaHWSMW O PasBUTUM MOMOBLIX KNETOK. YMEeHWe Bblae-
NATb CYLECTBEHHbIE MPU3HaKM OCHOBHbLIX ha3 Mero3a. YMeHune ycTa-
HaBNMBaTb MNocrefoBaTenbHOCTb Pa3 Menos3a. YMeHne OObACHSATb
OMonorM4yeckyto ponb Mero3a. YMeHMe CaMOCTOATENbHO HaXOAUTh,
OTNNYMA MUTO3a OT MeNno3a, onpedenss 3BOMLMOHHYIO pOfb 3TUX
BWAOB AEeNeHUs KNeTKu.

FameToreHes — npouecc obpa-
30BaHNA TMOMOBLIX KMNETOK Y
JKMBOTHBbIX

BbisiBneHne ocobeHHOCTEN rameToreHesa kKak LEeHTpalribHOro npouec-|
Ca NnoJioBOro pa3MHOXeHUA. O3sHakomrieHne ¢ ocobeHHOCTSAMU CTpoe-
HUS MOSOBLIX KMETOK. YMeHne 00bsACHATb Buonornyeckoe 3HaueHue
onnogoTBOPEHUA Y XMBOTHbIX U paCTeHMVI. VlsyquMe CTPOEHNA NOJ10+
BbIX KI1€TOK Ha roTOBbIX MUKpornpenaparTtax.

WnaveuayanbHoe
(oHTOreHe3s)

pa3BuUTNE

O3HakoMreHWe C OCHOBHbIMW CTaaMsIMM OHTOreHe3a Ha npuMepe
pasBUTUSI MO3BOHOYHbIX KMBOTHbIX. YMEHUE XapakTepu3oBaTb CTaamu
NMOCTaMOPMOHaNbLHOIO pas3BUTUSE Ha nNpuMmepe YernoBeka. O3HakoMIle-
HVE C MpWYMHAMM HapylleHWn B pasBUTMU OpraHvM3moB. Passutue
YMEHUsI NpaBuUSibHO POPMMPOBaTb AoKasaTenbHylo 6a3y 3BOMIOLMOH-
HOro pasBMTUS XKMBOTHOrO Mupa. [onyvyeHue npeacTaBneHus O MNo-
CNeAcTBUSIX BIMSIHUS Cpefbl Ha pasBWTUE OpraHU3MoB, dhakTopax,
CNocobHbIX BbI3blBaTb BPOX/AEHHbIE YPOACTBA.

PocT n passutne pacreHuin

Honyqume ﬂpeﬂCTaBﬂeHMVI 06 OCHOBHBbIX npoueccax pocrta U pa3BW-+
™A paCTeHVIVI. O3HakoMmfieHne ¢ OHTOreHe3oM pacteHus.

HACNEAOCTBEHHOCTb N UBMEHYNBOCTb OPFrAHN3MOB

MNpeomMeT 1 3agayun reHeTUKn

OBnageHue 3HaHUAMKN 06 NCTOKAX FEHETUKU, UCTOPUN €€ BO3HUKHOBE-
HUSA KaK rMOpraonorMyeckon Hayku. YMeHue nonb3oBaTbCs reHeTunye-
CKOW TEPMUHOSIOIMEN N CUMBOJIMKOWN.

3aKoHOMEpPHOCTH
HUSA  MPU3HAKOB,
Hble [. MeHgenem

HacneaoBa-
YCTaHOBIEH-

OBnageHune 3HaHWAMM O rMOPUOONOrMYECKOM MEeTOAe Kak OCHOBHOM
MeTOAde M3Yy4YeHUs HacnegcTBEeHHOCTW, MOHOrMbpuaHom u Anrmbpua-
HOM CKpeLLMBaHUK, 3akoHax eguHoobpasus rubpuaos NepBOro NoKo-
fieHns 1 paclienneHns, npasune YACToTbl raMeT, LMTONOrM4eckux oc-
HOBax 3aKOHOMEPHOCTEeWN HacnegoBaHWs NPy MOHOrMOPUAHOM U AUrU-
OGpvaHOM cKkpelumBaHuAX; hopMMpoBaHME YMEHWIA COCTaBNATb CXEMbI
CKpeLUMBaHUsS MpU peLleHnn reHeTUYecKMX 3afay, MCMonb3oBaTb re-
HETUYECKYI0 CUMBONUKY. YMeEHMe peluaTb NpoCTellIne reHeTudeckme
3agaun. M3yyeHve pesynbTaTtoB MOHOrMOPWMAHOrO WM AUrMGPUAHOrO
CKpeLuMBaHus y po3odurbl Ha roToBbIX MUKponpenapaTax.

CuenneHHoe
Npu3HaKkoB

HacneagoBaHue

I'Ionyqul/le ﬂpeﬂ,CTaBJ’IeHI/IVI O ABneHnn cuenrnieHHoro HacrneagoBaHuA.
¢OpMVIPOBaHVIe HaBbIKOB pelleHna reHeTn4ecknx 3agau.

XpOMOCOMHaﬂ Teopua Hacnen-
CTBEHHOCTU

O3HakoMmIieHVe C OCHOBHbIMW MOJSIOXKEHUSIMU XPOMOCOMHOW Teopun
HacrneACTBEHHOCTU. YMeHWe XapakTepusoBaTb MNOSOXEHUA XPOMO-
COMHOW Teopuu.

["eHeTuKa nona

MonydyeHne NpeacTaBMneHU 0 XPOMOCOMHOM MexaHu3Me onpegerie-
HWS1 nona, ayTocomax 1 MooBbIX XPOMOCOMAaX, O COOTHOLLIEHWW NOMOB
Y )KMBOTHBIX W YeroBeka, O CLEMIIEHHOM C NMOSIOM HacnegoBaHUU Npu-
3HaKOB. YMeHUWe peluatb reHeTudeckue 3agayn. CocTaBneHve 1 aHa-
113 POAOCIIOBHbIX YeroBeka.

MN3meH4nBoCTb

O3HakoMneHne C NOHATUEM «U3MEHYMBOCTb», C HEHACNeACTBEHHOW
N3MEHYMNBOCTbLIO. I/I3yqul4e MOD,I/I(*)I/IKaLI,MOHHOﬁ M3MEH4YMBOCTH, NO-
CTpoeHne BapuaunMoHHOIo pdaa m BapMaLI,MOHHOVI KpI/IBOl;I. I/I3yqul4e
BITMAHUA ankoronnama, HapkoMaHun, KypeHnd Ha HacnegcTtBeHHOCTb




Ha Buaeomatepuane. Ananus (beHOTI/II'IW-IeCKOVI N3MEHYMNBOCTU.

HacnencrteBeHHasi, nnn reHoTu-
nnyeckasa, NSAMeH4YnBOCTb

O3sHakoMrieHne ¢ HacneacTBEHHOW M3MEHYMBOCTbIO U ee buonornye-
CKOW pOIiblo B 3BOJTHOLIMM XKMBOMO MUpa. YMeHMe onpenensaTb Xxapakrep
NPOSIBNIEHUS MyTauui, MPUYUHBI, PAKTOPbl, Bbi3bliBaloLME MyTaLUW,
CBOWCTBa W NOCMNEACTBMA MyTauuu. BbisiBrieHMe MyTareHoB B OKpYXKa-
lOLLIEN cpede M KOCBEHHasi OLleHKa BO3MOXHOro MX BNUSIHUSA Ha opra-
HU3M. AHanu3 MyTaumi y Apo30dunbl Ha roToBbIX MUKponpenaparax.

"eHeTUKa yenoseka

O3HakoMIIEHNE C OCHOBHbIMM MeTodamu cenekuum yenoseka. lMony-
YeHue NpefCcTaBIeHUs O CBSA3M reHeTUKM U MeanumHbl. O3HaKoMNeHne
C HacneacTBeHHbIMU BOMNE3HAMU YernoBeka, X NpuYMHaMmM u npodu-
JNTAaKTUKOW.

CENEKUMA OPTAHM3MOB. OCHOBbI BMOTEXHONOI N

Cenekuns Kak Hayka u npouecc

lMonyyeHne npeacTaBneHnst O reHeTKe Kak O TEOPETMYECKON OCHOBE
cenekuumun. Passutue metanpegMeTHbIX YMEHUI B NpoLecce Haxoxae-
HUS Ha KapTe LEeHTPOB MHOroobpasmns 1 NpoUCXOXOAEHUS KyNbTYPHbIX
pacTEHNN N OMALLHUX XXMBOTHbIX, OTKPbITbIX H./.BaBunosbim.

CoBpeMeHHble MeTofbl Cenek-
unn

MN3yyeHne meTomoB rmbpuamsaumm M UCKyccTBeHHoro oT6opa. O3Ha-
KOMJIEHWE C OCHOBHbIMWU [OCTWXXEHUSIMU COBPEMEHHOW Ccenekunn
KYNbTYPHbIX pacTEHWUI, AOMALLHWX XXUBOTHbIX M MUKPOOPraHW3MOB.

BunoTtexHonorus
npons3BoacTBa

KaK OTpacrib|

OBnageHune 3HaHUSIMK O OMOTEXHONOINKN, €€ OCHOBHbIX HaMpPaBNEHUSAX
— T€HHOWN, XPOMOCOMHOM M KINETOYHON WHXEeHepun. YMeHue pasbu-
paTbCs B 9TUYECKUX acneKkTax HEKOTOPbIX JOCTVXKEHUN B BUOTEXHOMO-

rTMn. KNOHNPOBAHUN XNBOTHbLIX U npo6ne|v|ax KINOHNPOBaHUA YerioBeKa.

OBONOLNOHHAA BNOJIOA

A

npeﬂ,ﬂOCblﬂ Kn BO3HMKHOBEHUA
3BOJIHOLMOHHOM Teopumn

N3yyeHne Hacnegms yenoBsevyecTBa Ha Npumepe 3HAKOMCTBA C UCTO-
pven pas3sutna aontoumoHHblx mnaen K.JluHHes, XK.B.Jlamapka, XK.
KioBbe, K. Bapa, Y. llanens v gp.

CeugetenbcTBa 3BONOLNN

OsHakomneHve ¢ pasnuMyHbIMU FpynnamMn gokasaTenbCTB 3BOMOLNOH-
HOro npouecca. YMeHne gaBaTtb OLEeHKYy BuoreHeTudeckoro 3akoHa O.
Mionnepa n 3. lNekkena kak ambpuonornyeckoro gokasaTenbCTBa.
BbisicHeHMe 3HaYeHns nckonaembix NepexodHbiX hopm Ans Haykn Kak
NaneoHTONOMMYEeCKUX  OoKasaTenbCTB, W3YyYEeHWEe CPaBHUTENbHO-
aHaTOMMYeCKMX JoKa3aTenbCTB 3BONOLUM.

OBonUMOHHas Teopus Y.
[apBuHa

O3HakoMIeHME C OCHOBHbIMM MONOXEHUAMU YydeHus Y.[apsuHa O
€CTEeCTBEHHOM OTOOpe M ero ponu B 3Bonouun. OueHVBaHWE ponu
9BOIMIOLMOHHOIO YYeHUsi B DOPMUPOBAHUM COBPEMEHHOW €CTECTBEH-
HO-Hay4YHOW KapTWHbI Mupa. Pa3Butue cnocobHOCTU SICHO U TOYHO U3-
naraTb CBOW MBbICINU, NOrMYECKM OBOCHOBLIBATbL CBOK TOYKY 3pEHus,
BOCMPYHUMATbL U aHanuaupoBaTb MHeHWsI cobeceiHNKOB, NpU3HaBast
npaBo ApPYroro YenoBeka Ha MHOE MHEHNE.

CuHTEeTMYECKast Teopust 3BOIMHO-
umm (CT3) n ee OCHOBHbIE MO-
NoXXeHns

O3HakoMIieHMe C OCHOBHbIMMU MOJIOXEHUAMU COBpeMeHHOI7I CUHTETU
YeCKOM TeEOPUN 3BOSTHOLINK, UX OLIEHKA.

Mwukpoasontouns

(DOpMMpOBaHI/le NMOHATUA «MUKPO3BOJTHOLINA». PaCCMOTpeTb MeXaHWU3-|
Mbl BI/ID,OO6pa3OBaHI/IF| Ha npumMepax anmonaTtpun4eckoro n cmMmnaTpu-
yeckoro. O3HakomneHne ¢ MUKPO3BOJTOLUNOHHBIMKX NpoueccamMn B Mo~
nynaumnax.

Oemxywine cunel (hakTopbl)
3BOMOLUM BUAOB B Npupoae

OsHakoMmneHne C ABWXKYLWMMW CcuraMmy 3BONIOUUKU, C pasfnyHbIMK
dopmamy 6opbObLI 3a cyliecTBOBaHWE. YMEHME MPaBUNbHO ornpeae-
natb opmbl 60pbbbI 3a cyllecTBOBaHWE. [TOHUMAET, YTO €CTEeCTBEH-
HbI OTOOP SABNSAETCSI OCHOBHOW ABWIKYLLIEV CUITOWN 3BOJTIOLINN.

EcTtecTBeHHLIN 0TOOP —
HanpasnALWUN dakTop 3BO-
noummn

OsHakomneHne ¢ pasHbiMn hopMamm ecTeCTBEHHOro oTbopa m ycno-
BUSIMW MPOABNEHNST 3TUX POPM.

MpncnocobneHHOCTL opra-
HM3MOB KaK pe3ynbTaT 3BO-
nounm

dopMMpoBaHME MOHATUS MPUCNOCOBIIEHHOCTU OPraHn3MoB K cpene
obutaHua. OBnageHne 3HaHMAMM O MeXaHn3Max BO3HUKHOBEHUSI NPU-
CNoCOBNEHHOCTN Kak pesyrnbTaTta 3BONouMU. BbigBneHne 4epT npu-
CNOCOBNEHHOCTN OpPraHM3MOB K pa3HbiM cpefdaMm obutaHus (BOLHOWM,
Ha3eMHO-BO3yLUHOW, NoYBeHHON). O3HaKoMMeHne C OCHOBHbLIMU BW-

Jamu I'IpMCI'IOCO6J'IeHMl71 OpraHnM3mMoB K pa3HOO6pa3HbIM yCcrnoBuam




cpenbl: MackupoBKa, MUMUKPUSA, MNOKPOBUTENbCTBEHHAA OKpacka,
npegocTeperawoLwas okpacka, cusmonormdeckass agantauusi, rnoBe-
AeHyeckasa agantauums. OnucaHue npucrnocoOfeHHOCTM opraHnsaMma u
ee OoTHocuTenbHoro xapakrepa. O3HaKoOMIIEHNE C rMaBHbIMU Harpas-
NEHNSIMU U NYTAMU 3BOSIOLMOHHOIO Mpouecca, MNOHATUSIMU apoOMOp-
¢o3bl, ManoaganTauusl, AereHepauusi, UBEPreHuMs U KOHBEPreHums.
YCBOEHME TOro, YTO OCHOBHBLIMW HanpaBfieHUSIMU SBOJIHOLMOHHOMO
nporpecca SBNATCA Guonormyeckuin nporpecc n 6uonornyecknin pe-
rpecc.

Bua n BugoobpasosaHue

OsHakomneHne ¢ KoHUenuuen Buaa, KpUtepusamu Buaa, nogbop npu-
MEepOB TOro, YTO NONYNAUUA — CTPYKTYpHad eauHuua Buaa M 9BO-
noumn. CpaBHeHne BUOOB No Mopconorndeckomy kputeputo. Nsyye-
Hue popm BMA00Gpa3oBaHua (reorpadmyeckoe, IKONOrM4ecKoe).

MakposaBontouns

dopMMpoOBaHME MOHATUS  «MakpodBonwouusay. BbligeneHue cyle-
CTBEHHbIX MPU3HAKOM 1 (POPM MaKpO3BOMOLIMN.

MpoucxoxaeHue oT Hecneuu-
anu3npoBaHHbIX NPeaKOB

M3ydyeHrne npaBuna nNPOUCXOXOEHMSI OT Hecneumanm3npoBaHHbIX
npegkoB (L. Oenepe, 1876), nporpeccupytowlen cneunanmsaumm (3.
Kon, 1896), agantusHom pagnaumu (I.®. OcbopH, 1902).

BO3HMKHOBEHWE N PA3SBUTUE XXN3HW HA 3EMJTE

[oHayyHble npeAcTaBneHns o
3apOXOEHUN XKMU3HU. HayyHble
rMnoTe3bl BO3HWMKHOBEHUS XKN3-
HU Ha 3emne

YMeHne cpaBHMBATb M aHanM3MpoBaTb pasfn4YHble TUMNOTE3bl, MNpa-
BUINbHO OnpeaensTb UX MO CYLHOCTHLIM XapaktepucTtukam. Bnagernue
OCHOBHbIMW acrnekTamu COBPEMEHHOW TEOPUN BO3HUKHOBEHUSI XXMU3HU
Ha 3emne — runote3bl A.M.OnapuHa-[x. XongenHa. O3HakomneHue ¢
YCIOBUSIMW U 3Tanamm BO3HUKHOBEHMS XU3HW Ha 3emne B xoae 6uo-
XUMWUYECKOWN SBOJTHOLIUMN.

PasButne xusHu Ha 3emne no
3apam u nepvogam

O3HakoMIeHNEe C OCHOBHbIMM 3pamMu 1 nepuogamu uctopum 3emnu.
Mony4yeHune npeacTaBneHnst 06 YCMOXHEHUN XUBbLIX OPraHU3MOB Ha
3emne B npouecce 3BoONOUUN. YMEHUE IKCNepUMeHTasnbHbIM My-
TEeM BbISIBMSATbL adanTuMBHbIE OCOOEHHOCTU OpraHM3MOB, UX OTHOCU-
TenbHbIM xapaktep. N3yyeHrne nckonaemblx OCTaTKOB pacTEHUN U XKU-
BOTHbIX B KONJIEKLMSX.

Cuctema opraHuMyeckoro mupa
Kak oTpa)keHue 3Bosouum

YMeHne gokasbiBaTb, UTO COBpeMeHHaa cuctema opraHM4eCckoro Mmmpa
0To6pa>KaeT €ro ucTopunyeckoe pasutume. O3HakomIeHne ¢ OCHOBHbI-
MU cuctemaTnu4eCknmMmun rpynnamm opraHm3mMoB.

OBonoums Yyenoeeka

AHanua n ougeHka Pa3yInyHbIX TUMOTE3 O MPOUCXOXAEHNN YelloBeKa.
YMeHue CTPOUTb OOKa3aTellbHYH 6asy no CpaBHMTeﬂbHOVI XapaKkrepu-
CTUKe 4enoBeka Wu npumMmatoB, OoKa3biBad WUX pPoOACTBO. BbisiBneHue
9TarnoB 3BOJIOUNN YeJloBeKa.

Yenoseueckne pachbl

YMeHne gokasbiBaTb paBeHCTBO 4YerioBe4YeCKnx pac Ha OCHOBaHUU UX
poacTtea U eguHCTBaA NPONCXOXOEHUA. Passutne TOJTEPAHTHOCTU, KPWN-
TUKa pach3ma BO BCEX ero npodaBrieHnaAx.

OPIrAHMN3MbI N OKPYXKAIOLLAA CPEA

Skonorus Kak Hayka

OsHakomnenne ¢ npegmMeToMm, OOBLEKTOM, 3agayvyamum U MeTodamu
Haykn 06 OKpy»KatoLen cpeae — IKONoruu.

Cpegnpbl 0OMTaHUsA opraHM3mMoB

MonyyeHne npencrTaBneHun o cpege obuTtaHus opraHuamoB. M3yye-
HMe MopdONorMyecknx 0COBEHHOCTEN pacTEHUIN U3 pasHbIX MECT 06u-
TaHwus.

Okonornyeckme gakropbl

dopMmpoBaHne noHATUA o6 akonornyeckux dakropax, nogpasgene-
HUM KX Ha rpynnbl. M3yyeHne ocobeHHOCTeW 3KONMOrm4yecknx akTo-
POB, MX BMUSIHWA Ha XuMBble opraHuambl. O3HaKoOMIeHne ¢ MHoroobpa-
31MeM aganTauuii OpraHM3MoB K YCITOBUSIM OKpYXXatoLlern cpeabl. YMme-
HWe BbIABMNSATb AEWCTBUE MECTHbIX 3KONOMMYECKUX (DAKTOPOB Ha XKW-

BYIO NMpupoay.

AbuoTtnyeckue aktopsbl

OsHakomneHne c abuoTudeckumu pakTopammn cpefbl U 3akoHaMu
OencTBmsa akosnormyecknx dpaktopos. lNpumMeHeHne MOMYyYeHHbIX 3Ha-
HWUI B NPaKTUYECKOW AeATENbHOCTU, M3y4YEHNE BNMSIHUS CBETa Ha POCT,
1 pa3BuTME YEPEHKOB Komeyca.




Buotnyeckue aktopsbl

dopMrpoBaHne BMONOrMyecknx NOHATUN O NPUCNOCOBNEHHOCTU Opra-
HM3MOB K COBMECTHOW >WU3HM B OMoreoLeHo3ax; n3ydeHme pasHoobpa-
31 BUOTMYECKMX CBA3EWN Mexay opraHnamamu, (hopmMmpoBaHMe MOHS-
TMS: cMMBMO3, MyTyanuam, KOMMEHCann3M, KOHKYPEHLMS, XULHUYe-
CTBO, Napa3nTn3M.

Jkonornyeckne xapakrepucTu-
KW nonynsiuum

dopmupoBaHMe 3HaHMIM O nonynauusax. NsydeHme nx CBOWCTB, CTPYK-
Typbl, Aemorpadunyecknx nokasaTtenen. YMeHue ocyLlecTBnATb NOA-
CYEeT NNOTHOCTU NONYNsALMIN pasHbiX BUAOB PaCTEHUN.

COOBLECTBA 1 3KOJ10IN' Y

ECKME CUCTEMBbI

CoobLLecTBO OpraHn3moB —
ounoueHo3

dopMypoBaHne MOHATUS «BMOLIEHO3». 3HaEeT CTPYKTYpPY €CTECTBEH-
HbIX COOOLLECTB XUBbLIX OPraHn3MoB. /3ydyeHne akTopoB BAUSIIOLLMX
Ha cyllecTBoBaHMe BMOLIEHO30B M Noka3aTerien, KoTopble XapaKTepu-
3yl0T coobulecTBa.

dkonormnyeckne cnuctembl (Ko-
CUCTEMBI)

dopMmpoBaHMe MOHATUM «3KocucTema» U «buoreoueHosy». O3HaKOM-
rneHune ¢ KnaccudukaLmen akocuctem, ocobEHHOCTAMN UX CTPOEHUSA U
PYHKUMOHNPOBaHUA. (POpPMUPOBaHME MOHATUS «NULWEBAs LEMNb».
OsHakoMNneHne C¢ TMNamu NUWEBbIX Lenen. YMeHue CTpouTb SpYC-
HOCTb pacTUTENbHOro coobLlecTBa, NULEBLIE Lenu 1 cetn B buoue-
HO3e, a Takke 3KONornyeckme nupamuapl. YMeHne obbacHATb npu4un-
Hbl YCTONYMBOCTM U CMEHbI 3KOCUCTEM.

MpupoaHble 3KoCUCTEMBI

O3HakoMmneHue ¢ npMpoaHbIMMN 3KOCUCTEMaMM. YmeHne XapaKkTepunso-
BaTb 3KOCUCTEMbl 03€epP U peK, XBOWHOro Unm LLINPOKOJTINCTBEHHOIO e~
ca.

AHTpOI'IOFeHHbIe 9KOCUCTEMBbI

3HaHWe OTNMYUTENbHbLIX NMPU3HAKOB UCKYCCTBEHHbLIX CcOObLLEecTB — ar-
poakocucTembl U ypboakocuctembl. OnncaHne aHTPOMOreHHbIX U3Me-
HEHWUI B €CTECTBEHHBLIX MPUPOAHBLIX NaHalwadTax CBOEW MECTHOCTW.
CpaBHUTENbHOE OMMUCaHWe OOHOW W3 eCTECTBEHHbIX MPUPOAHbLIX CU-
cTeM (HanpuMmep, neca) 1 Kakon-HMbyab arpo3kocMcTeMbI (Hanpumep,
nweHu4YHoro nons). CoctaBrneHne cxem nepenayv BELWECTB U SHEPTUM
no UensiM NUTaHus B NPUPOAHO SKOCUCTEME U arpoLeHo3e.

BuopasHoobpasne kak pakTop
YCTOMYUBOCTM IKOCUCTEM

dopmupoBaHue NpeacTaBrneHnin o GUONorMYeckom pasHoobpasvmn op-
raH13MOB M €ro CoOXpaHeHuu.

YyeHue B.N. BepHagckoro o
brocdepe

OsHakomneHue ¢ ydeHmem B.M.BepHagckoro o 6uocgepe Kak o rno-
GanbHoOM akocucteme. Hanuume npencTaBneHMs O CXEME 3KOCU-
CTeMbl Ha npuMepe Bruocdepsbl, KPYroBopoTe BELLECTB M NpeBpaLle-
HUW 3Heprumn B Guocdepe. YMeHne aokasbliBaTb POfib XMBbIX OPraHn3a-
MOB B BrMocdepe Ha KOHKPETHbIX NpumMepax.

YenoBeuecTBo B Brocoepe
3emnmn

HaxoxgeHune cBA3u nsmeHeHust B bnoccepe ¢ nocneacTsusMu agesi-
TENbHOCTU YerioBeka B OKpyXawwen cpege. YmeHue onpepge-
Natb  BO34ENCTBUE MPOU3BOACTBEHHON AEATENBbHOCTU Ha OKpYXKato-
wyto cpegy B obnactu csoen 6yayuen npodeccumn. O3HakoMMAeHue ¢
rnobanbHbIMU 3KOJTOTMYECKMMU NpobnemamMm U ymeHue onpenensrhb,
nytTM mx pewenunsa. OnnucaHne n nNpaxkTUYeckoe Co3gaHne UCKYCCTBEH-
HOW 3KOCUCTEMbI (NPEeCHOBOAHOro akeapuyma). PelueHue skonornye-
ckux 3agad. ObyyeHne cobnogeHnio npaBui NoBedeHUss B MpUpPO-
ae, bepexHomy OTHOLWEHMIO K Bruonornyecknm obbekTam (pacTeHu-
AM, XKMBOTHBLIM U MX COOOLLECTBaM) N MX OXPaHe.

BUOJ1I0IMNA B 2KU3HW (npodeccnoHanbHO-OpMeHTUPOBaHHOE CoaepXKaHue)

BroTexHOMorMmn B XXM3HU Kax-
Joro

OsHakomneHne ¢ GuoTexHorormen kak HayKOVI, OCHOBHbIMW HanpabB-|
NeHNnAaAMm COBpeMeHHOVI BGuoTexHonorun, obbekTamm GMOTEXHONOMUN.

OnpepgeneHne «buoHukay». c-
TOpUS pasBUTUSA HayKn OMOHM-
kn. Ee Bugbl n o6bekTbl n3yye-
HUS

O3sHakoMIieHne C NpMMepaMm UCMOSIb30BaHUSA B XO3SNCTBEHHOW Aesi-
TenbHOCTU nogen MopdodyHKUMOHANbHbBIX YepT opraHu3aLmmn pacTe-
HUIA U KUBOTHLIX MPU CO3[aHUN COBEPLUEHHbIX TEeXHUYECKUX CUCTEM
M YCTPOMCTB MO aHanormm C XMBbIMW cUCTEeMaMu. 3HAKOMCTBO C
TpyBYaTbIMK CTPYKTYpaMu B XUBOW NpUpoae U TEXHUKE, a3poanHamu-
YECKUMMU M rMapoaNHaMUYECKUMKN YCTPONCTBAMU B XUBOW Npupoae U
TEXHUKE. YMEHUE CTPOUTb MOAENM CKNaayYaTon CTPYKTYpbl, NCMOMb3Y-
eMble B CTpoUTenbCTBE. 3HAET, Kak UCMoMnb30BaTh 3NEeMEHTbI BUOHUKK
Ha ypoKax OKpyxatoLero mupa.




PactutenbHbin 1
MUp

XXUBOTHBIN

dopmupoBaHve NpeacTaBneHUn O CYLLECTBEHHbLIX NPU3HaKkax pacTe-
Hun. O3HakoMneHne ¢ pasHoobpasnem pacTeHun Ha 3emne. Ymeer
HasblBaTb YacTU pacTeHusl. 3HaeT MpOLECChl KU3HEAEATENbHOCTM
pacTeHun, ycrioBusl, HeobxoauMbIe AMNS XU3HM pacTEHUN. 3HAeT KOM-
HaTHble pacTeHusi, NpaBuna cogepXaHus n yxoga. lNoHumaeT 3Hauu-
MOCTb pacTeHWIn B NPUPOAE U XM3HW yenoBeka. opMmpoBaHne npea-
CTaBMNEHUN O BIUSHUWN OEATENbHOCTU YernoBeKa Ha YMEHbLUEHNE YUC-
NEHHOCTN N pasHoobpa3nsa aukopacTylmux pacTeHui. BnageeT Hop-
MaMy ¥ npasunamm noBefeHus B npupope, 6epexHo OTHOCUTCA K
pacteHusam. O3HakOMMEeHUe C pacTeHWs MM POAHOro Kpasi, UX Has3Ba-
HUAMW M KpaTKOW XapakTtepucTukon. [lonyyeHwe npeacTtaBneHuin o
rpubax.

dopmupoBaHme NpeacTaBneHUn O CYLLECTBEHHbLIX MPU3HaKax XWBOT-
HbIX. YMeeT onpefensartb XMBOTHbIX B FPymnbl MO Mx npu3Hakam. dop-
MUpOBaHWE MOHATUS O HACeKOMbIX, pblbax, MTuuax, 3BepsaX, 3eMHO-
BOAHbIX, NPECMbIKAIOLLMNXCS, UX BHELIHMX MpU3Hakax. 3HaeT oTnuv4us
OOMaLUHMX U OMKNX XXMBOTHbIX, KaK yXaXunBaTb 32 JOMALUHUMUN XUBOT-
HbIMU. 3HaeT NPOLIECChI XU3HEAEATENbHOCTU XNBOTHbIX, YCIIOBUS, He-
06xoouMble ANS KU3HU XKMBOTHbIX. [TOHMMaEeT 3Ha4YMMOCTb KMBOTHbIX
B npupoge 1 xun3Hu yenoseka. O3HaKkoMmneHme C XXMBOTHbIMU POAHOMO
Kpasi, X Ha3BaHUSMU 1 KPaTKOM XapaKTepUCTUKON.

7. ONMUCAHUE YHEBHO-METOOUYECKOIO U MATEPUAIIBHO-
TEXHUWYECKOIO OGECMNEYEHUSA OEPA30OBATENIbHON OEATENBHOCTHU

7.1

MaTepuanbHo-TeXxHM4Yeckoe obecneyeHue

Peanunsauusa nporpammbl ancumnnuHel «buonorna» tpebyeTt Hanuums yyebHom ayaum-
TOpPUK, OCHALLEHHON 0BOpyagoBaHMEM, TEXHUYECKUMU cpeacTBamMu O0bydeHus onga npo-
BEOEHMA 3aHATMI BCEX BMAOOB, NPenyCMOTPEHHbIX Obpas3oBaTenibHOM NporpamMmmMon, B
TOM 4YUcne rpynnoBbIX U MHOMBUAYASbHbLIX KOHCYNbTauuMni, a Takke ANns npoBeneHus
TEKYLLLEro KOHTPOIIS U NPOMEXYTOYHOM aTTecTaumu.

O6opynoBaHune kabuHeTa:
Habop AemMoHCcTpaumoHHoro obopyanoBaHusa (HOyToyk HP; akpaH; npoektop Toshiba;
Tenesu3op Elenberg);
mMukpockon brnonam-P118 wr.; mmukpockon MBC 8 wr;
Kponuka ckenet 1 wr.;
MUKponpenapaTbl 34 WT.; BNaxHble npenapaTbl 7 LWT.;
KONNEeKUMOHHbIN dooHA HacekoMbix 500 BMAOB; KONNMEKUNOHHbIA (POHA MO3BOHOYHbIX —
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nporpamMmmMmHoe obecneyeHne:

Microsoft Office Professional Plus 2010 Russian Academic OPEN | License No Level.
Microsoft Windows 10 Professional
Mozilla Firefox https://www.mozilla.org/ru/about/legal/terms/firefox/

STDU Viewer version 1.6.2.0 http://stdu-viewer.ru/.
7-Zip INlnueHsuna becnnatHo (GPL) https://www.7-zip.org/license.txt.
Dr. Web Enterprise Security Suite.

AyouTtopus yKOMNiekToBaHa cneumanmanpoBaHHON mebenbio.

7.2

UHdopmaumoHHoe obecneyeHne obyyeHus

MepeyeHb y4yeOHbIX M3aaHUK, NHTepHeT-pecypcoB, AONONHUTENLHON nuTepary-

pbl


https://www.mozilla.org/ru/about/legal/terms/firefox/
http://stdu-viewer.ru/
https://www.7-zip.org/license.txt

B 6ubnuoTteydHbin poHO BXOAAT y4yeOHMKKM, ydebHO-meToanveckme KOMMIEKTbI
(YMK), obecneumnBatoime OCBOEHNE y4yebHOM aucumnnuHbl «brnonorusay», pekomeHgo-
BaHHble UNM AoNyLleHHble AN UCMNONb30BaHUA B NpodeccuoHanbHbix obpasoBaTernb-
HbIX OpraHuM3auusx, peanuaylowmx obpasoBaTenbHyl nporpammy cpegHero obuiero
obpasoBaHua B npeaenax ocsoeHna OOl CI1O Ha 6a3e ocHoBHOro obuiero obpaso-
BaHUS.

BubnmnoteyHbii PoHO MOXET ObiTb AOMNOMNHEH 3HUMKIONEANAMU, aTrnacamMmu, crno-
BapsiMu, CnpaBOYHMKaMM Mo GMOMOrMM, Hay4dyHOM M Hay4HO-MOMYNSAPHOW NUTepaTypou
€CTECTBEHHO-HAy4YHOro CoAepXXaHus.

PekomeHayemas nutepaTypa:

Ansa obyyatowmxcs

1. KameHckun, A.A. brnonorus. Obwasn 6uonorusa. 10-11 knaccol: y4ebHuk / AA.
KameHckun, E.A. KpukcyHos, B.B. lNaceyHuk. — 3-e u3a., crepeotun. — M.: [dpoda,
2018. — 368 c.

2. Temnukos, 1. A. buonorus : yyebHoe nocobue : [6+] / 0. A. TeMHMKOB. — 2-e
n3g., nepepab. n gon. — Mocksa : Pycckoe cnoBo, 2014. — 41 c. : un. — (ProcC. NHHo-
BaLMOHHasA LKona). — Pexum poctyna: no noanmcke. — URL.:
https://biblioclub.ru/index.php?page=book&id=486210 (gata obpaweHus: 05.05.2023).
— ISBN 978-5-00007-300-1. — TEeKCT : 3NIEKTPOHHbIMN.

[ns npenogasatenen

1. Buonormna 10-11. YrnybneHHbIn ypoBeEHb: Y4eOHMK aAnga y4dawmxcs obuweobpaso-
BaTenbHbIX yypexaenun / J1.B. Boicoukaqa, .M. Obimwuny, A.O. PyBUHCKUIW; nog pea.
B.K. WymHoro, I'.[. Obimwuny. — M.: INpoceeweHne, 2018. — 368 c.

2. YepHyxuHa, L. B. 3HaeTe nu Bbl BUOMOrM? : BONPOCHI U OTBETHI : y4ebHOoe no-
cobwue : [12+] / WN. B. YepHyxnHa. — HoBocnbupck : Cnbupckoe yHMBepcuTeTckoe naaa-
TenbcTtBo, 2004. — 160 c. — (foTtoBuMcA Kk EIM3!). — Pexxum goctyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=57226 (nata  obpalueHus:
05.05.2023). — ISBN 5-94087-175-5. — TeKCT : 3NEeKTPOHHbIN.

MHpopMaLnOHHbIE aNeKTPOHHO-06pa3oBaTesibHbIE pecypchl
(MHTepHeT-pecypchbl)

1. Marnbiw, C. C. buonorus : nonHbIn Kypc NOArOTOBKM K TECTUPOBAHUIO U 3K3aMe-
Hy : [12+] / C. C. Marnbiw. — MuHck : Tetpanut, 2018. — 384 c. : Tabn., cxem. — Pexum
poctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=571725
(nata obpaweHus: 05.05.2023). — bubnuorp. B kH. — ISBN 978-985-7081-90-5. — Tekct
. ONEKTPOHHbIN.

2. NeTtyxoBa, E. B. MonekynapHas 6uonornsa ¢ aneMeHTaMmm reHeTUKU 1 MMKpobuno-
noruu : yyebHoe nocobue : [12+] / E. B. lNeTyxoBa, 3. A. KaHapckas, A. FO. KpblHuuUKas ;
KasaHckuin HaumoHanbHbIM NccnefoBaTenbCKNMn TEXHONOMMYECKU NHCTUTYT. — KasaHsb :
KasaHckuii HaumoHanbHbIM UccrnegoBaTenbCkUn TexHonorndyecknn yHmsepcutet (KHUA-
TY), 2019. — 96 c. : un., Tabn.. cxem. — Pexum pgoctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=683815 (gata obpaiweHusn: 05.05.2023).
— Bunbnuorp. B kH. — ISBN 978-5-7882-2690-3. — TeKCT : 9NEKTPOHHbIN.



