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1. NOACHUTEJNIbHAA 3ANMUNCKA

Mporpamma obuweobpasoBatensHon yvyebHon agucumnnuHbl «buonorna» npeg-
HasHayeHa ONs nsyveHus B obpasoBaTesnibHbIX opraHusaumsx, peanuayowmx obpaso-
BaTesbHYl NporpammMmy cpegHero obwero obpasoBaHust B npegenax 0CBOEHUSI OCHOB-
HOM npodpeccnoHanbHon obpasoBatenbHon nporpammbl CIMO (OMOI CrO) Ha 6a3se
OCHOBHOrO 06Lero o6pasoBaHnsA Npy NOArOTOBKE CNELMannCcToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuwero 06-
pas3oBaHus, NPeabsBNSAEMbIX K CTPYKType, COOEPXaHUI W pe3ynbTatam OCBOEHUS
y4yebHOM gucumunnvHbl, ¢ y4eToMm doeaeparnbHon obpasoBaTenbHOM 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 Mofy4yaeMon crneumanbHOCTU CpedHero npo-
dreccrmoHanbHoro obpasoBaHus.

CopepxaHue nporpammbl «brnonornsa» HanpaBneHO Ha AOCTMXXKEHUE CreayroLmnX
uenemn.

- nonyvyeHne yHOaMeHTanbHbIX 3HAHUKM O Buonormyeckmx cuctemax (Knetka,
OpraHunsm, lNonynsaumsa, Bua, 3kocmuctema); UCTOpUM pasBUTUS 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 YMEeHWAMWU NOrMyeckn MbICNNTb, 0BOCHOBbLIBAaTb MECTO M pPOflb
BMONOrMYECKNX 3HAHUIN B NPaKTUYECKON AEATENbHOCTM NIOAEN, Pa3BUTUM COBPEMEH-
HbIX TEXHOMOIM; ONpPeaensaTb XMBble 0OBLEKTLI B NPMpoAe; NPOBOANTL HabnoaeHus 3a
9KOCMCTEMaMU C LIENbI0 UX ONUCAHUA U BbISIBIEHNSA €CTECTBEHHbLIX M @aHTPOMOreHHbIX
N3MEHEHNI; HAaXOANTb N aHanNM3MpoBaTb MHAOPMALMIO O XUBbIX OOBbEKTaX;

- pasBuTME MNO3HaBaTENIbHbIX WHTEPECOB, WHTEMNEKTyanbHbIX U TBOPYECKUX
crnocobHoCTEN oby4aloLWmMXcs B Npouecce U3ydyeHns BMonormdeckux ABrneHnn; Bobigato-
LLIMXCA OOCTUXKEHMIA BMonornmn, BoweaLlmx B 00LLEYEN0BEYECKYHO KYNbTYPY; CNOXHbIX U
NPOTMBOPEYMBLIX NyTEN Pa3BUTUS COBPEMEHHbLIX Hay4YHbIX B3rNs40B, MAEW, TEopun,
KOHUEeNUUr, runoTes (O CYLHOCTM U NPOUCXOXKAEHUN XN3HKN, YernoBeKka) B xoae paboTbl
C pa3nNUYHbIMK UCTOYHUKAMKU MHAOPMaLMK;

- BOCMUTaHWE YBEeXOEHHOCTU B HEOOXOAMMOCTU MO3HAHWUSA XXMBOW NPUPOAbI,
Heob6XoaUMOCTX pauMOHanNbHOro NPUPOAONONbL30BaHUS, BEPEXHOIO0 OTHOLLEHNS K NPU-
pPOOHbLIM pecypcam 1 OKpyxatoLen cpene, COOCTBEHHOMY 300POBLIO; YBAXEHUS K MHE-
HWUIO ONMOHEeHTa Npu obcyxaeHnn Gruonornyeckmx Nnpodnewm;

- MCMNoNb30oBaHMe NpnobpeTeHHbIX BMONOrMYeckUx 3HaHUM U YMEHUN B MOBCE-
AHEBHOWN XU3HW ANS OLEHKN NoCcneacTBUN CBOen OeATENbHOCTU (M AeATEeNbHOCTM OpY-
X Nogen) Nno OTHOLLEHMIO K OKpYXXalLlen cpede, 340pOBbi0 ApYrMx nogen un cob-
CTBEHHOMY 340pPOBbLI0; 060CHOBaHME 1 cobrnogeHne mep nNpodmnakTnkn 3adonesaHun,
OKasaHue nepBoKr NOMOLLM Npu TpaBMax, cobnioaeHne npasus NoOBe4EHNS B NpMpoae.



2. OBLLUAA XAPAKTEPUCTUKA YYEBHON OAUCLUMIIUHDI

Bruonorna — komnnekcHasa Hayka, n3yyaroLlas XX1U3Hb BO BCEM MHOroobpasumu ee
NPOSIBNIEHUIN, HA BCEX YPOBHSX OpraHnsaumnm, Ha4mHasi C MOJSIEKYSIAPHOIO U 3aKkaH4MBas
B6rocdepHbIM. O6bekTaMmn N3ydeHnsa BMonormm ABNATCS XKMUBblE OpraHn3Mbl, NX CTPO-
€HNe 1 XU3HeaeAaTeNbHOCTb, X MHOroobpasne, NpoNCXoXaeHe, IBOSOLMS 1 pacnpe-
AeneHne XnBbIX OpraHM3MoB Ha 3emne.

O6wwasn bruonorms nayyaeT 3aKOHblI UICTOPMUYECKOTO N MHONBUAYATNTbHOIO Pa3BUTUS
OpraHn3moB, obLLMe 3aKOHbI XN3HU U Te OCODEHHOCTU, KOTOPbIE XapaKTepHbl AN Bcex
BMAOB >XMBbIX CYLLECTB Ha MnaHeTe, a Takke UX B3aMMOLENCTBME C OKpYXKaloLLen cpe-
JOW.

Buvonorna, Takum obpasom, sBRsSeTcs OAHOW M3 OCHOBOMOMarawLWmx Hayk o
XWU3HW, a BriageHme GMonormyeckMMmn 3HaHUAMU — OOHUM M3 HEOOXOAMMBIX YCIOBUN
COXPaHEHUS XXM3HU Ha NnaHeTe.

OcHoBy cogepxaHuna ydebHon gucumnnuHel «buonorus» coctaensaoT cnegyto-
lWMe Beaylime naen: oTnudnTenbHble NPU3HAKM XMBOW NPUPOAbI, €ee ypoBHEBas opra-
HM3aumsa 1 aBonouusa. B cooTBETCTBUM C HUMK BblOENEHbI coaepXKaTeribHble NUHUK:
Buonorua kak Hayka; uonornyeckme 3aKOHOMEPHOCTW; MeTOAbl HayYHOro MO3HaHWS,;
KrneTka; opraHuam; nonynauus; Bua; 3Kocuctembl (B ToOM vncrne 6uocdepa).

CopepxaHune y4ebHoM gMCuMnvHbI HAaNpaBneHo Ha NOAroTOBKY obyyaromxes K
PEeLIEeHNIO BaXKHENLLMX 3aJad, CTOoAWMX nepen Guonormyeckorm Haykom, — no paumo-
HanNbHOMY NPUPOJONONb30BAaHNIO, OXPaHe OKpYXXaloLLen cpebl U 300pOBbS NIOAEN.

N3yyeHune yyebHon avcumnnuHbl «bronornsa» 6asnpyetca Ha 3HaHWUSAX oby4yato-
LLMXCS, NOMNYYEHHbIX NPU N3y4eHun Buonorum, Xmummm, usnkn, reorpaconun B OCHOBHOM
LuKone.

Mpn oTbope copepxaHua ydebHOW aAncumnnuHbl «buonornsa» wmcnonb3oBaH
KyNbTypOCOOOpasHbI Noaxo4, B COOTBETCTBMM C KOTOpPbIM OOy4aroLmecss OOSTKHbI
YCBOVUTb 3HAHUS U YMeHud, Heobxoaumble Ans HPOpMUMPOBaHUSA 0OLWEen KynbTypsbl,
onpefensilowen ageksaTHoe NoOBeAeHMe YenoBeka B OKpyXatollen cpeae, BocTpebo-
BaHHbIE B XXN3HW N B NPAKTUYECKON OEeATENBHOCTH.

Ocoboe BHMMaHWe yaeneHo 3KonornyeckoMy obpasoBaHUIO U BOCMUTaAHUIO 00Y-
YyarLwmxcsa, POPMUPOBAHUID Y HUX 3HAHMUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW Kap-
TMHE MUpa, LEHHOCTHbIX OpPMEHTaLM, YTO CBUOETENBLCTBYET O r'ymaHu3auum Guonoru-
yeckoro obpasoBaHus.

CopaepxaHue yyebHOM OucUMNMHBI NpegycMmaTpuBaeT opmMupoBaHune y o0y-
yaroLmxca obLieHayyYHbIX 3HaHWUA, YMEHUA U HaBbIKOB, YHUBEpPCasbHbIX cnocoboB aes-
TENbHOCTM W KINIOYEBbLIX KOMMETEHLMI, BKITHOYAOLWNX YMEHNEe cpaBHMBaTb Guonornye-
ckne 00beKTbl, aHanM3MpoBaTb, OLEeHMBaTb U 0606l aTh NONy4YeHHbIE CBEAEHMUS, YMETb
HaxoauTb N UCNONb30BaTb MHOPMALMIO N3 Pa3NNYHbIX NCTOYHUKOB.

N3yyeHne obuieobpasoBatenbHon yvebHoM aucumnnuHbl «buonorus» 3aBep-
laeTcs noaBedeHMeM UTOroB B dhopme aAnddepeHUMpoBaHHOIO 3adyeTa B pamMkax
NPOMEXYTOYHOW aTTecTtauumn ctygeHToB B npouecce ocsoeHna OlMOI CrO ¢ nonyye-
HMem cpeaHero obwero obpasoBaHus.

3. OMUCAHUE MECTA YYEBHON AUCLUMIIUHbI B YYEEHOM NMNAHE

YyebHas  aucumnnvHa  «Buonorusiy  gaBnsetcs  y4ebHbIM  NpeaMeToM
obaszaTtenbHoOM 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 obpasosanHus MNMMCCS.

4. PE3YJNIbTATbl OCBOEHUA YYEBHOWU OUCLIUIMJINHBI

OcBoeHune cogepxaHua ydebHon aucumnnuHbl «brnonorus» obecneunBaeT Oo-
CTMXEeHMEe 00yyarLnMMCH cneayowmx pesynbTaToB.

JInyHOCTHbLIE pe3ynbTaThbl:

- C(POpMMPOBAHHOCTbL MWUPOBO33PEHUS, COOTBETCTBYHLLEIO COBPEMEHHOMY
YPOBHIO pasBUTUA HayKnm M OBLLECTBEHHOW MPAaKTUKM, OCHOBAHHOIO Ha Awanore Kynb-
TYp, CNOCOBCTBYIOLLEr0 OCO3HAHUIKO CBOErO MecTa B MOSMUKYNbTYPHOM MUPE;

- CcOpPMMPOBAHHOCTb 340pPOBOro U 6esonacHoro obpasa XKn3Hu, OTBETCTBEHHO-
ro OTHOLUEHUS K CBOEMY 3[0POBbLIO;

- aKTMBHOE HenpusaTue BpedHbIX MPUBLIYEK U MHbIX (POPM NPUYNHEHUs Bpeaa
M3MYECKOMY M MCUXMYECKOMY 300POBbIO;

- TOTOBHOCTb M CMOCOBHOCTb K 06pasoBaHMIO U caMOOOpa3oBaHMIO Ha NPOTS-
YKEHUN BCEWN XKU3HWU;

- C(POPMMPOBAHHOCTL 3KOSIOMMYECKOM KyrbTypbl, MOHWMAaHWE BIUSHUA COLMU-
anbHO-9KOHOMMWYECKMX MPOLECCOB Ha COCTOSIHME NPUPOAHON U coumanbHOM cpenbl,
OCO3HaHWe rnobanbHOro Xxapakrepa 3KONorM4yecknx npodnem;

- aKTUBHOE HeNpuATUE OENCTBUN, MPUHOCALLUX Bpe OKpyXatloLlen cpeae;

- paclumpeHune onbiTa AeATEeNbHOCTM 3KONOrMYeCcKon HanpaBneHHOCTH;

MeTanpeameTHble pe3ynbTaThbl:

- onpenensitb LUenu AesTenbHOCTU, 3a4aBaTb NapaMeTpbl U KpUTEPUM UX OOCTU-
XeHus;

- BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHNBATb COOTBETCTBME pPe3yrbTaToB
Lensim, oueHMBaTb PUCKM NOCNEACTBUN AeATENbHOCTY;

- BrnageTb HaBblkamMyn y4ebHO-MccrneaoBaTenibCKOM U NMPOEKTHOW AesATeNbHOCTH,
HaBblkaMK paspeLleHns npodnem;

- CNOCOOHOCTb M FOTOBHOCTb K CaMOCTOATENbHOMY MOWUCKY METOAOB peLleHust
NpaKTU4eCcKNX 3agay, NPUMEHEHMUIO Pa3nNUYHbIX METOO0B NO3HAHUS;

- BNageTb HaBblkaMK MONyYeHUs MHGopMaLUN M3 UCTOYHUKOB pPasHbiX TUMOB,
CaMOCTOATENbHO OCYLLECTBMATb MOWCK, aHanus3, cMcTemaTmsaumio U UHTepnpeTaumto
MHOPMaLUUKN pasnnyHbIX BUOAOB 1 POPM NpeacTaBrieHns;

- MCcnonb3oBaThb CpeacTBa NHPOPMALMOHHBIX U KOMMYHMKALMOHHBIX TEXHOMOMI
B PELUEHUN KOTHUTUBHbIX, KOMMYHUKATMBHbLIX U OpraHn3auuoHHbIX 3a4ay ¢ cobnogeHmn-
eM TpeboBaHUM 3ProHOMUKM, TEXHMKM BGEe30nacHOCTU, MMrMeHbl, pecypcocbepexeHus,
NpaBOBbIX N 3TUYECKNX HOPM, HOPM MH(POPMaLIMOHHON 6Ee30MacHOCTH;

- CaMOCTOSITENIbHO OCYLLECTBMATbL MO3HaBaTENbHYI0 OeATEeNbHOCTb, BbISABMSATb
npobnemsl, cTaBuTb N hopMynupoBaTb COOCTBEHHbIE 3aaa4n B obpa3oBaTenbHON ges-
TENbHOCTU U XXU3HEHHbIX CUTYaUUsIX;

- BMageTb HaBblkaMW MO3HaBaTENbHOW pedirieKCuM Kak OCO3HaHWSA coBepluae-
MbIX LEACTBUIA U MbICIIUTENbHbLIX MPOLIECCOB, X PE3YNbTAaTOB M OCHOBAHWUN;

MpeamMeTHbIe pe3ynbTaThbi:

- CchOpPMUPOBAHHOCTL 3HAHWUIA O MecTe M ponu Bruonornm B CUCTEME Hay4YHOro
3HaHUS; PYHKLUNOHANBHON rPaMOTHOCTU YENoBeKa AN PeLLEeHNs XKN3HEHHbIX Npobnewm;

- CchOpPMUPOBAHHOCTL YMEHWsI pacKpbiBaTb COAEp)KaHMe OCHOBOMONaratLmnx
OUONOrMYECKNX TEPMUHOB U MOHATUIA: XKU3Hb, KNETKa, TKaHb, OpraH, opraHuam, Bua, no-



nynauusa, akocuctema, buoueHos, buocdepa; metabonuam (0bmeH Bewlects u npe-
BpallleHne aHeprnn), romeoctas (camoperynauus), bnocmHtes 6enka, CTpyKTypHas op-
raHM3aumsi XuBbIX CUCTEM, LUCKPETHOCTb, CaMOpPErynsuus, camoBOCMNpoOu3BeLeHME
(penpoaykumsi), HacnegCTBEHHOCTb, U3MEHYMBOCTb, 3HEPro3aBMCUMOCTb, POCT U pas-
BUTME, YPOBHEBAA OpraHn3auus;

- C(hOpMMPOBAHHOCTbL YMEHUSI pacKpblBaTb COAEP)KaHME OCHOBOMONArarLmx
Bronornyecknx TeOPUn N rMNOTE3: KNETOYHOW, XPOMOCOMHOM, MyTaLMOHHON, 3BOSOLMN-
OHHOW, MPOUCXOXAEHMUS XXN3HN N YENOBEKa;

- COPMMPOBAHHOCTb YMEHUS pacKkpbiBaTb OCHOBOMoONaratowme oGuonornde-
CKMe 3akoHbl U 3akoHomepHocTh (. MeHgens, T. MopraHa, H.A. BaBunoBa, 3. 'ekke-
na, ®. Mionnepa, K. bapa), rpaHnubl X NPUMEHUMOCTU K XXMBbIM CUCTEMAM;

- npuobpeTeHne onbiTa NMPUMEHEHNSI OCHOBHbLIX METOLOB HAY4YHOro MO3HaHWUS,
ncnonb3yembix B Gronornn: HabnoaeHnss N ONNMCaHUA XXMBbIX CUCTEM, MPOLIECCOB U AB-
NEHUN; opraHu3auMm n nNpoBeaeHns GMoNorMYeckoro SKCNEPUMEHTA, BbIOBUXKEHUS TU-
noTes, BbIABNEHUA 3aBMCUMOCTM MEXAY MCCrneayemMbiMu BennynmHamu, O6bsiCHEHUS
NOJSTYYEHHbIX Pe3ynbTatoB U (POpMyNMPOBaHUSA BbIBOLOB C UCMOSb30BAHMEM Hay4HbIX
NMOHATUI, TEOPUN N 3aKOHOB;

- ChOpMMPOBAHHOCTb YMEHUS BbIAENATb CYLLECTBEHHbIE MPU3HaKW BUPYCOB,
KNeToK MpoKapuvoT M 3YKapUOT; O4HOKIETOYHbIX M MHOFOKMETOYHbIX OPraHM3mMoB, BU-
A0B, OMOreoLeHO30B M 9KOCUCTEM; OCOBEHHOCTU npoLeccoB oOMeHa BELLECTB U npe-
BpaLleHnsa aHeprun B Knetke, OTOCUHTE3A, NAaCTUYECKOro U SHepretTmydeckoro obme-
Ha, XeMOCKHTE3a, MUTO3a, Meno3a, onroA0TBOPEHUS, Pa3BUTUA U PA3MHOXEHUS, UH-
ANBUOYanbHOro pasBuUTUSa opraHnama (OHToreHesa), 60pbbbl 3a cyllecTBoBaHue, ecTe-
cTBeHHOro otbopa, BngoobpasoBaHund, NpncnocobeHHOCTN OpraHM3MoB K cpeae obu-
TaHus, BNUSHNSA KOMMOHEHTOB 3KOCUCTEM, aHTPOMOreHHbIX N3MEHEHUI B 3KOCUCTEMAX
CBOEW MECTHOCTU, KPYroBOpOTa BELLECTB U NpeBpaLleHme 3Heprum B bruocdepe;

- COPMMPOBAHHOCTb YMEHUS MPUMEHSTb MOSyYEeHHble 3HaHUA Anst 06bACHe-
HUA BUONOrMYECKNX NPOLLECCOB U ABMEHUN, ANSA NPUHATUSA NPAKTUYECKUX PELUEHUN B
NOBCEAHEBHOM XWN3HU C Lienbto obecneveHnst 6e30nacHOCTN CBOEro 300pOBbs U 300pO-
Bbsl OKpYyXXaloLWmMx nogen, cobnogeHuns 3gopoBoro obpasa Xn3HW, HOPM FPamMOTHOrO
NnoBeAEHMsI B OKpY)KatoLLen NpMpoaHON cpeae; NoHMMaHue HeobXxoaAMMOCTM UCMONb30-
BaHNA [OCTUXKEHWUIA COBPEMEHHOW OGuonorum n GmoTexHomormn Ona paumoHanbHOro
NpUPOAONONb30BaHNUS;

- ChopMMpPOBaAHHOCTb YMEHUS peLuaTb Buonornyeckne 3agadmn, coctaBnATb re-
HOTUMMYECKME CXEMbl CKpeLinBaHWUS ONS pasHblX TUMNOB HAcregoBaHUS NPU3HAKOB Y
OpraHM3moB, COCTaBMIsATb CXEMbl NMEPEHOCA BELLECTB M SHEPIUK B aKOocucTeMax (Lenu
NUTaHWs, NULLEBBLIE CETK);

- COPMUPOBAHHOCTb YMEHUN KPUTUYECKN OLeHuBaTb MHopmauuno Gruonoru-
YEeCKOro coaep)kaHusi, BKITHOYatoLLYy0 NCeBAOHAaYYHble 3HAHUSA U3 Pa3fMYHbIX MCTOYHU-
KOB (CpeAcTBa MacCoBOW MHpopmMauun, Hay4yHO-MONynsapHble MaTepuansl); UHTepnpe-
TMpOBaTb 3TUYECKME acneKkTbl COBPEMEHHbIX McCcreaoBaHui B Guonorun, meauuunHe,
BuoTexHonoruu; paccmaTpuBath rnobanbHble 3Konornyeckue Nnpobnemsl COBPEMEHHO-
CTW, OPMMPOBaTb MO OTHOLLEHMIO K HUM COBCTBEHHYIO MO3ULMIO;

- COPMMPOBAHHOCTb YMEHUIN CO3aaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE
coobuieHna Ha ocHoBe Buonornvyeckorn MHGPOPMaLMM U3 HECKOSNbKUX UCTOYHUKOB, rpa-
MOTHO UCMOSb30BaTb NMOHATUIHLIN annapaTt Guonoruu.



5. COOEPXXAHME YYEBHOW ANCLMMNIUHBI

TEMA 1. BUONOInNA KAK HAYKA

Buonorus kak Hayka. CBsi3b G1onormm ¢ ooLEeCTBEHHBbIMU, TEXHUYECKUMU U OPY-
MMU €eCTEeCTBEHHbIMU Haykamu, unocoduen, 3TMKOW, 3CTETUKOW M npaBoMm. Posnb
6uonornn B hopMmMpoBaHMM COBPEMEHHON Hay4YHOW KapTuHbl Mmupa. Cuctema Guonoru-
YECKUX HayK.

MeToabl NO3HaHUSA XMBOW Npupoabl (HabnoaeHne, SKCNEPUMEHT, OnNuUcaHue, na-
MepeHue, Knaccudukauus, MogenmpoBaHue, ctatuctmyeckas obpaboTka AaHHbIX).

HdemoHcmpauyuu

MopTpeTbl: Y. dapsuH, I'. MeHgenb, H.K. Konbuos, k. YoTcoH 1 ®. Kpuk.

Tabnuupbl n cxembl: «MeToabl NO3HAHUS XXUBOW NMPUPOLbI».

JTabopaTtopHbie 1 npakTuyeckne paboTbl:

MpakTnyeckasa pabota Ne 1. «/icnonb3oBaHMe pasnmMyHbIX METOA0B NpU n3y4ye-
HUM BUONOrMYECKNX OO BEKTOBY.

TEMA 2. XKUBbIE CUCTEMbI U X OPTAHU3ALIUA

XKusble cuctembl (Buocuctemsl) kak npeameT ndydeHnsa duonorun. OTnvune Xm-
BbIX CUCTEM OT HEOPraHN4eCKOn Npupoabl.

CeounctBa buocuctem n ux pasHoobpasme. YpOBHU opraHusaumm Buocuctem:
MOSEKYNAPHbIN, KNETOYHbIN, TKAHEBLIN, OPraHU3MEeHHbIN, NONYyNALNOHHO-BULOBOW, KO-
CUCTEMHbIN (BroreoueHoTUYECKNI), BUOCHEPHBIN.

HdemoHncmpauyuu

Tabnuupbl n cxembl: « OCHOBHbIE MPU3HAKM XN3HWNY, «YPOBHU OpraHM3aLmm XUBoW
npupoabl».

O6opynoBaHune: mogerns monekynol AHK.

TEMA 3. XUMUYECKUA COCTAB U CTPOEHUE KNETKU

XUMNYECKMUIA COCTaB KIETKN. XUMWYECKNE ONIEMEHTbI: MaKpO3SfieMeHTbl, MUKPO-
anemMeHTbl. Boga n MmHepanbsHble BelecTsa.

OyHKUMM BOAbI U MUHEparbHbIX BELWEeCTB B KneTke. [NogaepxaHne 0CMOTUYECKO-
ro 6anaHca.

Benkn. CoctaB n ctpoeHne 6enkoB. AMUMHOKMCAOTBI - MOHOMeEpPbI Genkos. Heaa-
MEHUMbIE N 3aMEHUMbIE aMUHOKUCOTbl. AMUHOKUCIOTHBIN COCTaB. YPOBHU CTPYKTYpbI
GenkoBon Mornekynbl (NepBuYHasi, BTOPUYHAs, TPETUYHAA N YeTBEPTUYHAsA CTPYKTypa).
Xnmumyeckme csonctea 6enkos. buonornyeckme pyHKUnM 6enKkos.

®depmeHTbl — Buonormyeckne katanuadaTtopbl. CTpoeHve epmeHTa: aKTUBHbIN
LeHTp, cybcTpaTHasa cneumdpunyHocTb. KopepmeHTbl. ButamuHbl. OTnnums oepmeHToB
OT HeopraHn4yecknx KkaTann3aTopos.

YrneBoabl: MOHOcaxapuabl (rnwoko3a, pubosa u gesokcmpmnbosa), amcaxapuibl
(caxaposa, naktosa) u nonucaxapvabl (Kpaxmarn, rivkoreH, uenntonosa). buonornye-
ckne (OyHKUUKN yrneBoaos.

Jlvnnapt: Tpurnuuepuabl, dochonunuabl, cTepouasbl. MppodunbHo-
rmapodobHble cBonctBa. buonormyeckme dyHkunn nunmuaos. CpaBHEHWE YyrneBoaoB,
6enkoB 1 NMNNOOB Kak MCTOYHMKOB SHEPIUN.

HyknenHosble kucnotbl: AHK n PHK. Hykneotnabl — MOHOMEpbI HYKNEUHOBbIX
kncnot. CtpoeHne un dyHkummn OHK. Ctpoenue u dyHkumm PHK. Bugbl PHK. ATO®:
CTpoeHne N PYHKUUN.



LnTtonorns — Hayka o kneTke. KnetoyHasa Teopusi — npymep B3aMMoOenCTBUSA
naen n akToB B HAY4YHOM Mo3HaHuUW. MeToabl U3y4eHUs KIeTKu.

KneTtka kak uenoctHas xuBas cuctema. Ob6wme nNpu3HakyM KNeTok: 3aMKHyTas
HapyxHaa membpaHa, monekynbl [HK kak reHeTudeckuim annapaT, cMcTemMa CUHTe3a
Genka.

Tunbl KNETOK: aykapuoTudeckass U npokapuotmyeckad. OcobeHHOCTU CTPOeHUs
npokapuoTu4eckon knetku. KnetouHas cteHka Gaktepuin. CTpoeHne 3yKapuoTU4eCcKon
KneTkn. OCHOBHbIE OTNIMYUSA PACTUTESNTbHON, XXKUBOTHOM N TPUBHON KNETKMW.

[MoBEpPXHOCTHbIE CTPYKTYPbl KNETOK — KNEeTOYHAA CTeHKa, MMUKoKasnuKke, Ux oyHk-
uuu. MNMnasmatndeckaa membpaHa, ee cesonctea 1 yHkumn. Lintonnasma n ee opraHo-
nabl. OgHoMmemMOpaHHble opraHouabl knetku: AMNC, annapart Monbaxu, Nn3ocomsl. o-
NyaBTOHOMHbIE OpraHouMApbl KMeTKn: MUTOXOHAPUKW, nnactuabl. [NpoucxoxaeHme Muto-
XoHapu 1 nnactug. Bugel nnactng. HemembpaHHble opraHomabl KNeTkn: pubocomsbl,
KNETOYHbIN LEHTP, LEHTPUOMU, PECHUYKU, XIYTUKN. PyHKLUMM OpraHOMAOB KMETKU.
BkntoveHus.

Anpo — perynaTopHbI LeHTp kneTkn. CTpoeHve gapa: sgepHaa oborodka, ka-
puonrasma, XpoMaTuH, SAPbILKO. XPOMOCOMBbI.

TpaHcnopT BELECTB B KNeTKe.

HdemoHcmpauyuu

MopTpeTbl: A. JleBeHryk, P. I'yk, T. WWBaHH, M. lLUnenaeH, P. Bupxos, K. YOTCOH,
®. Kpuk, M. YunknHc, P. ®panknuH, K.M. bap.

Hvarpammbl: «PacnpegeneHne XMMm4ecknx 3rIeMEHTOB B HEXMBOW Npupoae»,
«PacnpegeneHne XMuMmn4eckux afieMeHTOB B XXUBOW NpUpOAE».

Tabnuubl 1 cxembl: «[llepuognyeckas Tabnuvua XMMWUYECKUX SNEMEHTOBY,
«CTpoeHune mornekynbl BoAabl», «buocnHTes bGenka», «CTpoeHne monekynbl 6enkay,
«CTtpoeHue pepmeHTar, «HyknenHosble kucnotbl. QHK», « CTpoeHne monekynbl AT®»,
«CTpoeHue aykapuoTudeckonm Krnetkm», «CTpoeHue XMBOTHOM KreTkn», «CTpoeHue
pacTuTenbHoOM KneTku», «CTpoeHne npokapuoTMyeckon Knetkny, «CTpoeHue sapa
kKneTkny», «Yrnesoabl», «Jinnugbi».

O6opynoBaHmne: cBETOBOM MUKpOCKOMN, obopyaoBaHne and nposeneHust Habnto-
AEHUN, N3MEPEHUN, 3KCNEPUMEHTOB, MUKporpenapaTbl pPacTUTESNbHbIX, XUBOTHbIX W
BGakTepmanbHbIX KNETOK.

INNabopatopHas pa6ota Ne 1. «/3yyeHne kaTanMTUYECKOM aKTMBHOCTU dhep-
MEHTOB (Ha NpumMepe amunasbl UK KaTanasbl)».

JlaGopaTopHasa pabota Ne 2. «M3yyeHMe CTPOEHUs KNeToK pacTeHUM, XUBOT-
HbIX 1 6aKTepui Nog MMKPOCKONOM Ha roTOBbIX MUKponpenapatax u ux onncaHue».

TEMA 4. XXUSHEAEATEJNIbHOCTb KIETKHU

O6wmeH BelecTB, M metabonuam. Accumunauusa (nnactudeckun obmeH) u
ANcCUMmUnNAUmns (3HepretTmyeckni obMeH) — ABe CTOPOHbI eauHOro npouecca metabo-
nn3ma. Pornb 3aKOHOB COXpaHEeHUs BELLECTB M HEPrM B NOHUMaHUN meTabonuama.

Tunbl obmMeHa BeLecTB: aBTOTPOMHbBIA U reTepoTPOdHbIN. Ponb dhepMeHTOB B
obMeHe BeLeCcTB U NpeBpaLleHNN IHEPTUN B KIeTKeE.

doTocuHTes. CeToBas n TemHoBas hasbl poTocmHTesa. Peakumm oTtocuHTe-
3a. AddekTMBHOCTL POTOCUHTE3A. 3HaveHne OTOCUHTE3a ONA XU3HM Ha 3emne.
BrnvsiHne ycnosui cpebl Ha OTOCUHTES N CNOCOObLI NOBbLILLEHUST €ro MPOAYKTUBHOCTH
Y KyJbTYPHbIX pacTeHUN.

XeMocuHTe3. XemocuHTesupyowme Oaktepun. 3HadeHWe XemocuHTe3a [Ons
XWU3HN Ha 3emne.

OHepreTnyeckun obmeH B kreTke. PacluenneHne BelecTB, BblAeneHne N akKy-
MyfMpOBaHMe 3HEpPrum B KneTke. ATanbl aHepreTudeckoro obmena. Mmukonus. Bpoxe-



Hue n ero Buabl. KnucnopogHoe okucreHue, Unn KnetoyHoe abixaHue. OkucnutensHoe
docopunmpoBaHme. 3PPEKTUBHOCTb IHEPreTUYEeCcKoro obmeHa.

Peakuun maTtpuyHoro cuHTesa. ['eHeTnyeckas nHgpopmauna n AHK. Peanusauns
reHeTUn4yeckon MHdopmaumn B KreTke. 'eHeTn4eckun Kog U ero cBomMcTBa. TpaHCKpun-
umsa — matpudHbii cuHTed PHK. TpaHcnaums — 6uocmHTes 6enka. OT1anbl TpaHCNALUN.
KogmpoBaHne ammHokmcnoT. Ponb pubocom B GMOCuHTE3e Benka.

HekneTouHble oopMbl Xn3HU — BUpYychl. ictopmna oTkpblTus supycos (O.U. Msa-
HOBCKUIN). OCOBEHHOCTN CTPOEHUS M XUIHEHHbIN UMKN BUpycoB. baktepuodparn. bo-
Ne3HN pacTeHun, XMBOTHbLIX N YerioBeKa, Bbi3blBaeMble BMpycamu. Bupyc nmmyHoae-
duumTta yenoseka (BUY) - Bo3byantens CMOa. ObpaTtHasa TpaHCcKpunums, pesepTtasa
n nHTerpasa. lNpodunaktvka pacnpocTpaHeHNs BUPYCHbIX 3aboneBaHnii.

HdemoHcmpauyuu

MopTpeTbl: H.K. Konbuos, [1.1. MBaHoBckuin, K.A. Tumunpsises.

Tabnuubl n cxembl: « Tunbl NUTaHnsa», «Metabonuamy», «MutToxoHapusa», «SHep-
reTmyecknn obmeH», «Xnoponnacty, «PotocmHTesdy», «CtpoeHne OHK», « CtpoeHune n
dYHKUMOHUPOBaHUE reHay, «CunHTes benkay, «eHeTuyeckmn kogy», «Bupycbl», «bak-
Tepnodarny, «CtpoeHne n xusHeHHbln uunkn supyca Cl[a, 6aktepunodarar», «Pe-
nnnkauma JHK».

O6opynoBaHue: mogenu-annnukaumm «Yasoernne OHK n TpaHckpunums», «bno-
cuHTe3 Genkay, «CTpoeHue kneTkny, mogene cTpykTypbl AHK.

TEMA 5. PASMHOXXEHWE U UHOUBUAYAJIbHOE PA3BUTUE OPTAHU3MOB

KneTouHbIN UKWKM, Unn XU3HEHHbIN LUMKN KneTkn. MHTepdasa u mutos. Npouec-
Cbl, NpoTekawwmne B nHTepdase. Pennukaumsa — peakums maTpudHoro cuHtesa [QHK.
CTpoeHne XxpoMocoM. XpPOMOCOMHbIN HAabop — kapuoTun. OunnonaHbin U ranfongHbIn
XPOMOCOMHble Habopbl. Xpomatugbl. LiuTonornyeckne ocHOBbl PasmMHOXEHUS U UHOW-
BMOyanbHOro pasBuTnsa opraHnM3mMoB.

[eneHuve knetkm — mmnto3. Ctagmm mutosa. lNpouecchl, npoucxoasawimne Ha pas-
HbIX cTaanax MuTo3a. buonornyecknin cmbicn MUTO3a.

Mporpammupyemas rmbenb KneTkm — anonTos.

dopmbl pa3aMHOXEHUs opraHuamoB: Gecnonoe u nonosoe. Buabl 6ecnonoro
pPa3MHOXEHUs: AeneHne HagBoe, NoYKoBaHME O4HO- U MHOMOKIETOYHbIX, CNOpoobpaso-
BaHWe, BEretatMBHOE pa3MHOXeHMe. VICKyCCTBEHHOE KIOHMPOBAHWE OpPraHm3moB, €ro
3Ha4yeHne ansa cenekuum.

[MonoBoe pasMHoOXeHWe, ero oTnnynsa ot Gecnonoro.

Mewno3s. Ctagun meno3sa. lNpoueccol, npoucxoaswme Ha ctagusax menosa. lNoese-
AeHne XpoMmocom B mMenose. KpoccuHrosep. buonornyecknin CMbICii U 3Ha4YeHUe Meno-
3a.

MameToreHe3 — npouecc obpa3oBaHMA NOJIOBLIX KNETOK Y XMBOTHbIX. [lonoBbie
Xenesbl: CEMEHHNKN N andHuku. Obpas3oBaHMe M pa3BUTME MOSMOBLIX KMNEeTOK — rameT
(cnepmato3ouna, qavuekneTka) — cnepmaTtoreHe3 u ooreHe3d. OcobeHHOCTUM CTpOoeHust
SAMLEKNEeToK 1 cnepmaTtodongoB. OnnogoTeopeHune. NapTeHoreHes.

WHameuayanbHoe passuTtue (OHTOreHes). OmbpuoHanbHoe passutue (ambpuo-
reHes). Atanbl AMOPUOHANBHOIO PasBUTUS Y NMO3BOHOYHBIX XXUBOTHbLIX: ApobneHue, ra-
CTpynaums, opraHoreHes. NoctambpuoHansHoe passutue. Tunbl NOCTAIMOPUOHANBHOIO
pas3BUTUNA: NpaMoe, HenpsiMoe (NMYMHOYHOoE). BrivsHme cpegbl Ha pas3BUTUE OpraHus-
MOB, (paKTopbl, CNOCOOHbIE BbI3blBaTb BPOXAEHHbIE YPOACTBA.

PocT 1 passutmne pacteHuin. OHTOreHe3 LUBETKOBOrO pacTeHUsi: CTPOEHNE ceme-
HW, CTagnn PasBUTUS.

HdemoHcmpayuu

Tabnuubl 1 cxembl: «PoOpMbl Pa3MHOXEHUS OpraHn3mMoBy, «[BOMHOE onnoao-



TBOPEHNE Yy LUBETKOBbIX pacTeHUny», «BeretatnBHoe pa3mMHOXeHue pacteHuny, «[ene-
HWe kneTkn 6aktepuin», « CTpoeHne NonosbIX KNeTok», « CTpoeHne XpoMocoMbl», «Krne-
TOUYHbIN UMKy, «Pennukauna OHK», «Mnto3s», «Menoa», «lpsmoe n Henpamoe pasBu-
TMe», «lameToreHes y mnekonutawwmx U vYenoseka», « OCHOBHble CTaMu OHTOreHe-
3a».

O6opynoBaHune: MMUKpockon, Mukponpenapatbl «CnepmaTo3ouabl MiekonuTato-
wero», «Avueknetka mnekonuTawowero», «KapmokMHes B KreTkax Kopeluka nykay,
MarHuTHass mogenb-annnukauma «eneHue knetku», mogens OHK, mogens metadgas-
HOW XPOMOCOMBbI.

JNNa6opaTtopHas paboTta Ne 3. «HabntogeHne MnTo3a B KreTkax KOHYMKa KopeLu-
Ka nyka Ha rotoBbIX MUKponpenapaTax».

JNTaGopaTopHasa pab6ota Ne 4. «/13yyeHne CTpoeHusi NOSIOBbIX KNETOK Ha roTo-
BbIX MUKpoOrpenapaTax».

TEMA 6. HACJNIEACTBEHHOCTb U UBMEHYNBOCTb OPTAHU3MOB

MpeameT u 3agayvm reHeTukn. ictopus passutms reHeTukn. Ponb umtonornm m
amMbpuonorum B CTaHOBMEHUN FEHETUKN. BKknag poCCUMACKMX U 3apyBexHbIX YYEHbIX B
pa3suTue reHeTukn. Metoabl reHeTukn (rmbpnaonornyecknin, UMTOreHeTUYEeCKnn, mose-
KynsipHO-reHeTnyeckmin). OCHOBHbIE reHETUYECKME MOHATUA. [eHeTuYeckas CMMBONKKA,
ncnonb3yemasi B cxeMax CKpeLLUmBaHui.

3aKOHOMEPHOCTN HacneaoBaHUA MPU3HAKOB, YCTaHOBMNEHHble . MeHagenem.
MoHornbpunaHoe ckpewmBaHue. 3akoH egMHoobpasus rmdpuaoB NEPBOro MOKONEHUS.
MpaBnno JOMMHUPOBaHUSA. 3aKOoH pacLlenneHnsa npmM3HakoB. [MNoTesa YMCTOTbl ramerT.
MonHoe 1 HenofHoe 4OMUHUPOBAHME.

OurmbpugHoe ckpelwmBaHmne. 3aKOH HE3aBMCUMOIrO HacrnegoBaHUSA MPU3HAKOB.
LinToreHeTnyeckme oCHOBbI AUrMBPUOHOrO CKpelumnBaHus. AHanmsmpyoLlee ckpelmsa-
Hue. Vicnonb3oBaHME aHanNM3NPYHLLEro CKPELUMBaAHUA AONs onpenerieHns reHotuna
ocobu.

CuenneHHoe HacrnegoBaHne npusHakoB. PaboTta T. MopraHa no cuenneHHoMmy
HacrnegoBaHUIO reHoB. HapylueHne cuenneHus reHoB B pesynbTaTe KpOCCUHroBepa.

XpomMocoMHasi TeEopusa HacneaCcTBEHHOCTU. [[eHeTU4eckme KapTbl.

"eHeTuka nona. XpomMocomMHoe onpegerneHve nona. AyTocoMbl U NOSIOBbIE XPO-
MOCOMbI. [OMOrameTHble M reTeporaMeTHble OpraHuM3mbl. HacnegoBaHuMe NPU3HAKOB,
CUENMEHHbIX C NOSIoM.

N3meHumBoCcTb. Bunabl M3ameH4YMBOCTU: HeHacneacTBEeHHas U HacneacTBEeHHas.
Ponb cpeabl B HEHacneacTBEHHON M3MEHYMBOCTWU. XapakTepucTuka mMoamdukaumoH-
HOW W3MeH4YMBOCTW. BapuaumoHHbIn pag u BapuauuoHHas kpusas. Hopma peakuumn
npusHaka. KonnyecTBeHHblE M Ka4yeCTBEHHbIE NMPU3HAKNM U UX HOopma peakuun. CBon-
cTBa MOAMPUKALMOHHON N3MEHYMNBOCTW.

HacnepncrtBeHHas, nnu reHotTunuyeckasi, usMeH4nBocTb. KombruHaTMBHas namen-
4nBoCTb. Meno3 1 nonoBom Npouecc - OCHOBa KOMOMHATMBHOW M3MeHYnBOCTU. MyTa-
LUMOHHas U3MeHYNBOCTb. Knaccudgukaumsa Mytaumin: reHHble, XPOMOCOMHbIE, FEHOMHbIE.
YactoTa u npuyunHbl myTauun. MyTtareHHble dpakTopbl. 3aKOH FOMONOMMYECKUX PSAOB B
HacnegcTeseHHoOW nameH4Ynsoctn H.. BaBunosa.

BHesiapepHasa HacneacTBEHHOCTb U MU3BMEHYNBOCTb.

"eHeTuka yenoBeka. KapnoTtun yenoseka. OCHOBHble METOAbl FEHETUKM YeroBe-
Ka: reHeanorn4eckuni, 6nNm3HeLoBbIN, ULMTOrEHETUYECKUIA, BMOXMMNYECKUIA, MONEKYNAP-
Ho-reHeTn4veckuin. CoBpeMeHHoe onpeaernieHme reHoTmna: NoIHOreHOMHOE CEKBEHUPO-
BaHWe, reHoTuNupoBaHne, B ToM 4vucne ¢ nomowbto NLP-aHann3a. HacneacTtBeHHble
3aboneBaHus 4YenoBeka: reHHble 6bonesHn, 6onesHn ¢ HacneaCcTBEHHOM Npeapacnosio-
XEHHOCTbIO, XpOMOCOMHble 6onesHn. Comatnyeckme n reHepatmeHble MyTauumn. CTBO-



noBsble kneTku. MNMpuHUMnbl 300poBOro obpasa >XM3HW, AMAarHOCTUKKU, NPOUNAKTUKN 1
neyeHus reHetnyeckmx 6onesHen. Meanko-reHeTUYEeCKOe KOHCYynbTUpoBaHue. 3Hade-
HMEe MEeOULUHCKON reHeTUKN B NpefoTBpaLLEHUN U NeYeHnn reHeTu4eckmx 3abonea-
HUW Yenoseka.

HdemoHcmpauyuu

MopTtpeTbl: . MeHaenb, T. MopraH, I'. ge ®pus, C.C. YeTtBepukos, H.B. Tumo-
deeB-Pecosckuit, H./. BaBunos.

Tabnuubl n cxembl: «MoHOrMBpUOHOE CKpeLMBaHWE U ero LMToreHeTudeckas
OCHOBa», «3aKOH pacLlensieHMs 1 ero uuMtoreHeTu4eckasi OCHoBa», «3aKOH YMCTOTbI
rameT», «durmbpuagHoe ckpelimBaHmuey», «LluTonornyeckne OCHOBbI AUrMBPUAHOrO
ckpewmBaHnay, «Menosy, «Bzanmogenctene annenbHbIX reHoBY, «[ eHeTu4Yeckne Kap-
Tbl PaCTEHWI, XXMBOTHbIX U YenoBekay, «eHeTuka nona», «3aKOHOMEPHOCTM Hacneao-
BaHMWs, CLUENIEHHOro ¢ nosiomy», «KapmoTunbl YenoBeka U XMBOTHbIX», «Buabl namen-
ymocTu», «MogudukaumMoHHas W3MeHYMBOCTbY, «HacneposaHue pesyc-thakTopayr,
«leHeTuka rpynn kpoBuy, « MyTaunmoHHasa N3MEHYMBOCTbY.

O6opynoBaHne: mogenu-annnukauun «MoHorMbpuaHoe ckpewmBaHuey, «He-
nosiHoe OOMUHMPOBaHWE», «AurmbpuaHoe ckpelumBaHuey, «llepekpect XpOMOCOMY,
MUKpPOCKON W MuKponpenapat «[po3oduna» (Hopma, mytauum ¢opmbl KpbifibeB W
oKpacku Tena), repbapum «'opox NnoceBHOMN.

JNTa6opaTtopHasa pabora Ne 5. «MN3yyeHne pesynbTatoB MoOHOrMGpuaHOro n am-
rMOPNOHOrO CKpELLUMBaHUA y Ap030UIIbl HA FOTOBbLIX MUKpONpenapaTaxy.

JNla6opaTtopHasa pab6ota Ne 6. «/3yyeHne MoaMEPUKALMOHHON M3MEHYUBOCTM,
NOCTPOEHME BapnaunoHHOro psiaa 1 BapnaumMoHHOM KPUBOMY.

Jla6opaTopHasa pab6ota Ne 7. «AHanua mytauum y Opo30dunbl Ha FOTOBbLIX
MUKponpenapaTaxy.

MpakTnyeckasa pabora Ne 2. «CoctaBneHne n aHanu3 poaoCrOBHbIX YeroBe-
Ka».

TEMA 7. CENEKUMUA OPTAHU3MOB. OCHOBbI BUOTEXHOJIOI' NN

Cenekums kak Hayka v npouecc. 3apoxaeHue cenekumm n goMectukaums. Yye-
Hne H./. BaBnnoBa O ueHTpax MPOUCXOXOAEHUA U MHOroobpasusi KynbTypHbIX pacTe-
HURA. LIeHTpbl NPOMCXOXOEeHUS JOMALUHUX XMBOTHbIX. COpT, nopoaa, WTamMm.

CoBpemMeHHble MeToabl cenekumn. MaccoBbI U MHOMBUAYalbHbIN OTOOPLI B Ce-
nekunn pacteHnn un xmBoTHbIX. OueHka akcTepbepa. bnuakopoacTBeHHOE cKpelunBa-
HWe - MHEpmanHr. Ynctaa nuHusa. CkpewmBaHne YMCTbIX NUHWIA. [eTeposunc, unu ru-
B6puaHasa cuna. HepoacteeHHoe ckpelwumBaHue - aytbpuauHr. OtganeHHasa rmbpuamsa-
umnsa 1 ee ycrnexu. AICKyCCTBEHHbIN MyTareHes3 1 nonyyeHue nonunnongos. JocTuxkeHns
cenekunmn pacTeHUn, XXMBOTHbLIX N MUKPOOPraHU3MOB.

BuotexHonorna kak otpacnb npom3BoacTea. ['eHHas uHxeHepuda. dTanbl co3aa-
HUA pekoMbuHaHTHOM [OHK n TpaHcreHHbix opraHnamoB. KnetoyHas uHxeHepus. Kne-
TOYHbIE KyInbTypbl. MUKpOKNOHaNbHOe pa3MHOXeHue pacteHuin. KnoHnpoBaHue BbICO-
KOMPOOYKTMBHbIX CENbCKOXO3SIMCTBEHHbIX OPraHM3MOB. JOKOMOrMYecKne u 3TU4ecKue
npobnemsbl. TMO — reHeTUYECKM MOANDPULMPOBAHHbLIE OPraHU3MbI.

HdemoHncmpauyuu

MopTtpeTbl: H.A. BaBunos, N.B. Muuypuh, I'.[l. KapneveHko, M.®. /iBaHOB.

Tabnuupbl 1 cxembl: KapTa «LleHTpbl npoucxoxaeHns n MmHoroobpasna KynbTyp-
HbIX pacTeHuny», «llopoabl AOMALUHUX XMBOTHbIX», «CopTa KynbTYpPHbIX PaCTEHUN»,
«OtpaneHHas rmbpuaunsauus», «PaboTel akagemunka M.®. MBaHoBay, «[lonunnongnay,
«O6BbekTbl BroTexHonormny, «KnetoyHble KynbTypbl U KNOHUpoBaHue», « KOHCTpyumpo-
BaHWe N NepeHoC reHoB, XPOMOCOM».

O6opynoBaHme: Mynsbku NAo40B U KOPHENNOAOB AUMKMX POPM U KYNbTYPHbIX



COpTOB pacTeHun, repbapun « CenbCkOX03ANCTBEHHLIE PACTEHUNAY.

Akckypeua «OCHOBHble MeToAbl U AOCTUMXKEHUSA CENEKUMN pacTEHUN U XUBOT-
HbIX (Ha CerleKUMOHHYI CTaHUMIO, NIIEMEHHYI0 bepMy, CoOpToUCHbITaTeNbHbIA Y4aCTOK,
B TEMSIMYHOE XO35MCTBO, NTabopaTopuio arpOyHMBEPCUTETA NN HAYYHOrO LIEHTPA)».

TEMA 8. 3BOJIIOLUIMOHHAA BUONOIrnA

[MpeanocbifnkM BO3HUKHOBEHWS 3BOJSTIOLMOHHON Teopun. OBOSOLUMOHHASA Teopus
n ee mecto B Guonornn. BnvsHue 9BOMOLUMOHHOM TEOPUM Ha pasBuUTME BMONOrMK u
APYrnX HayK.

CeugetenbctBa aosiounn. NManeoHTonornyeckne: nocrnegoBaTesibHOCTb NOSB-
NneHus BUOOB B ManeoHTOSIOrMYeckon neTonucu, nepexoaHsie dpopmel. bruoreorpadum-
Yyeckue: CXOACTBO U pasnuyne ayH 1 ¢rop MaTepmkoB U OCTPOBOB.

OMbpuornornyeckme: CxoacTea M pasnuumnsa aMOPUOHOB pasHbIX BMOOB MO3BO-
HOYHbIX. CpaBHUTESIbHO-aHAaTOMUYECKME: FTOMOSOMNYHbIE, aHanornyHble, pyaMMmeHTap-
Hble opraHbl, aTaBu3Mbl. MonekynapHo-6noxummyeckne: CxXo4CTBO MEXaHU3MOB
HacnegCcTBEHHOCTU M OCHOBHbIX MeTabonMyecknx nyTen y BCex opraHM3mMoB.

OBontounoHHasa Teopusa Y. dapsuHa. MNMpegnocbinkm BO3HUKHOBEHUS OAPBUHU3-
Ma. [Bumxyuime cunbl asonoummM BuaoB no [apBuHy (M36bITOYHOE pasMHOXEHWe Mnpu
OrpaHU4eHHOCTU PecypcoB, HeonpeaeneHHas n3MeH4YnBoCTb, 6opbba 3a cyllecTBoBa-
HWe, eCTECTBEHHbIN O0TOOP).

CuHTeTuveckasn Teopus apontoumm (CTI) n ee OCHOBHbIE NOSTOXKEHUS.

Mukpoasontouus. Nonynsauna kak eauHuLa Buaa v 9BOLUN.

Aswxywime cunbl (haktopbl) asonoumm BUOOB B npupoge. MyTaumoHHbIn npo-
LUecc U KoMBUHaTMBHAsA M3MEHYMBOCTb. MoNynsUMOHHbIE BOMHLI U Apend reHos. MN3o-
NauMs 1 MUrpaums.

EcTecTBeHHbIN 0TOOP — Hanpasnaowmmn daktop asonoumm. opmMbl ecTeCTBEH-
HOro otbopa.

MpmncnocobneHHOCTb OpraHM3MoB Kak pesynbTaTt asonouun. Npumepsl npucno-
cobneHun y opraHnamoB. ApoMmopdo3bl 1 nguoagantauuu.

Bug n BnpgoobpasosaHue. Kputepum suaga. OcHoBHble ¢hopmbl BUaoobpasosa-
HWS: reorpadu4eckoe, IKONornyeckoe.

Makpoasontouuns. ®opmbl 3BonOLMKN: uneTudeckas, ANBEPreHTHasd, KOHBep-
reHTHas, napanneneHas. HeobpaTtumocTb aBonoLUN.

lMpoucxoxageHne oT Hecneunanm3npoBaHHbIX Npeakos. [porpeccupyrowas cne-
unanusaumsa. AgantuBHas pagmaums.

HdemoHncmpayuu

MopTtpeTbl: K. JlnunHen, XK.b. Jlamapk, Y. OapsuH, B.O. Kosanesckun, K.M. bap,
9. lNekkenb, ®. Monnep, A.H. Cesepuos.

Tabnuubl 1 cxembl: «Pa3BuTne opraHuyeckoro mumpa Ha 3emne", «3apoabiwm
MO3BOHOYHbLIX XXMBOTHbIX», «ApxeonTepukc», «Popmbl 60pbbbl 3a CyLlecTBOBaHMEY,
«EcTtecTtBeHHbIN 0TOOP», «MHOroobpasne copToB pacteHuny, «MHoroobpasne nopop
XMBOTHbIXY», «lMonynsaunny, «MyTauMoHHaa M3MEHYNBOCTLY», «ApoMopdosbly, «Mano-
agantauumny», «Obwas gereHepaunsa», «[Buxywmne cunbl asonounny, «Kaprta-cxema
MapwpyTta nytewectsua Y. JapsuHay, «bopbba 3a cyuwiectBoBaHue», «llpucnocob-
NEHHOCTb OpraHu3moBy, «leorpaduyeckoe BMOooOpasoBaHME», «IKOMOrM4eckoe BU-
AoobpasoBaHue.

O6opynoBaHue: KONNeKUMss HACEKOMbIX C PasfMYHbIMU TUNammn OKpacku, Habop
NNogoB U CeMsiH, Konnekuus «lpumMepbl 3aluTHbIX NPUCNOCOBNEHNA Y XUBOTHBLIXY,
mogenb «OCHOBHbIE HanpaBneHus 3BonuMm», obbeMHas mogenbs «CTpoeHne ronos-
HOr0 MO3ra MO3BOHOYHbIXY.

Buoreorpaduyeckass kapta mupa, konnekums «Popmbl COXPaHHOCTU MUCKonae-



MbIX XMBOTHbIX U pacTeHui», Modenb annnukaunsa «epekpect XxpoMOCOM», BNaXKHbIe
npenapatbl «Pa3BuTne Hacekomoro», «Passutne narywkun», Mukponpenapat «[po3o-
duna» (Hopma, myTaumm oopMbl KPbINIbEB M OKpacku Tena).

JNTa6opaTopHas pa6ota Ne 8. «CpaBHeHMe B1OOB NO MOPAOSIOrMY4ECKOMY Kpu-
TepuUIo».

JTa6opaTtopHas pa6ota Ne 9. «OnncaHme npucnocobrneHHOCTM opraHmM3ma u ee
OTHOCUTENbBHOrO Xapakrepay.

TEMA 9. BOSHUKHOBEHUE U PA3BUTUE KU3HU HA 3EMIJIE

[oHay4Hble npeAcTaBneHnsa o0 3apoXaeHuUn Xu3Hu. HayvHble rmnoTesbl BO3HUK-
HOBEHUSA XN3HN Ha 3emne: abuoreHe3 1 naHcnepmus. Xmmumyeckasi agonouuns. Abuo-
FEHHbIN CUHTE3 OpraHN4YecKUX BeLecTB U3 HeopraHNYecKkux. KCrnepumeHTanbHoe noa-
TBEPXKOEHME XMMMYECKOW 3Bosntoumn. HavanbHble aTanbl GMONoOrMyeckon 3BOMIOLMN.
'Mnotesa PHK-mupa. ®opmupoBaHMe MebpaHHbIX CTPYKTYP U BO3HUMKHOBEHME MpPOTO-
KneTku. NepBble KNEeTKM 1 Ux asorntoums. PopmMmpoBaHMe OCHOBHbIX MPYMN XMBbIX Oopra-
HU3MOB.

Passutune xm3Hm Ha 3emne no apam n nepmogam. Katapxen. Apxenckas n npo-
Tepo3onckas apbl. [laneosonckas apa n ee nepuoabl: KEMOPUNCKUA, OPOOBUKCKUIA, CU-
NYPUNCKNIA, OEBOHCKUN, KAMEHHOYIOJSTbHbIA, MEPMCKUN.

Meso3sonckasi apa 1 ee nepuoapbl: TPUacoBbIn, OPCKUIN, MENOBOW.

KanHo3onckasa apa u ee nepuopbl: NaneoreHoBbIN, HEOreHOBbIN, aHTPOMOreHo-
BblINA.

XapakTepuctuka knmmarta u reonormyeckux npouecco. OCHOBHble aTanbl 3BO-
NOUUN PacTUTENBHOMO M XXUBOTHOrO Mupa. ApoMopdo3bl y pacTeHU N XKNBOTHbIX. [1o-
SIBNEHne, pacuBeT N BbiIMMpaHue rpynn XX1BbIX OpraHU3MoB.

Cuctema opraHM4eckoro Mmumpa kKak oTpaxeHue aponounn. OCHOBHblIE cUCTEMa-
TMYecKue rpynnbl OPraHN3mMoB.

OBonilouna YyenoBeka. AHTPOMNOSOrMS Kak Hayka. PasBuTve npenctaBreHun o
npovcxoxaeHun yenoseka. MeToabl usydeHunss aHtpornoreHesa. CxoAcTea v pasnuyums
yerioBeka 1 XMBOTHbIX. CUCTeMaTU4eckoe NonoXeHne YyernoBeka.

Oewxywime cunbl (pakTopbl) aHTponoreHesa. HacneactBeHHas M3MEHYMBOCTb U
eCcTecTBeHHbI 0T6op. O6LecTBEHHbIN 06pa3 XWU3HW, U3roTOBIEHWE OpPYyAUA Tpyaa,
MbILUSIEHNE, PeYb.

OcCHOBHblE CTaguM M BeTBU 3BOMOLUMM YefloBeka: ascTpanonuteku, Yenosek
ymensin, Yenosek npsamoxoaswumn, Yenosek HeaHgepTanbCkuin, YenoBek pasyMHbIN.
Haxogkn nckonaembiX OCTaTKOB, BPEMSA CyLeCTBOBaHUs, 06nactb pacnpoCTpaHeHus,
06beM ronoBHOro Moara, obpas XusHu, opyaus.

Yenoseyeckne pacbl. OCHOBHbIE 6osbLUME packl: eBponeovaHasa (eBpasnnckas),
Herpo-aBcTpanongHas (aKkBaTopuarnbHas), MOHroriongHas (asmaTcko-aMepukaHcKas).
UepTbl NpUcnocobneHHOCTM npeacTaBUTENEn YenoBeYEeCKUX pac K YCMoBUSIM Cylie-
cTBOBaHusA. EQUMHCTBO YenoBeyecknx pac. Kputuka pacusma.

HdemoHncmpayuu

MopTpeTbl: ®. Peau, I1. Mactep, A.W. OnapwuH, C. Munnep, I'. FOpu, Y. JapsuH.

Tabnuubl n cxembl: «Bo3HMkHOBeHME COMHEYHOM cucTembl», «PasButne opra-
HU4eckoro mupa», «PactutenbHas knetkay, «>KnsotHas knetkar», «l1pokapnoTtunyeckas
kneTkay», « CoBpeMeHHasi cuctema opraHM4eckoro mmpay, « CpaBHeHMe aHaTOMUYECKUX
4YepT CTPOEHMSA YernoBeka 1 YenoBekoobpasHbix 06e3bsiH», «OCHOBHblIE MeCcTa NaneoH-
TOMNOrMYECKUX HaxOAOK NpefKOoB COBPEMEHHOro 4YerioBeka», «[peBHenwmne nogn»,
«[peBHue nogny, «lepBble COBPEMEHHbIE Ntoany, «HenoBeveckme pacbl».

O6opynoBaHue: mynsikn «lpoucxoxgeHne yenoseka» (60CTbl aBCTpanonuTeka,
nUTEKaHTpona, HeaH4epTanbLa, KpPOMaHbOHUA), CNenkn uUnm n3obpakeHns KaMeHHbIX



opyaunn nepBobbITHOrO Yyenoseka (KamMHW-4yonnepbl, pybuna, ckpebna), reoxpoHonoru-
Yyeckad Tabnuua, konnekums «PopmMbl COXPaHHOCTM UCKOMAEMbIX XUBOTHbIX U pacTe-
HUK".

MNMpakTnyeckasa pab6ota Ne 3. «/3yyeHne nckonaembix OCTaTKOB PacTEHUN U XKK-
BOTHbIX B KOMNEKLNAXY.

JKCKypcua «OBOMOLUNA opraHndyeckoro mmpa Ha 3emne» (B eCTeCTBEHHO-

Hay4HbIWN UIN KpaeBeaYEeCKUn My3en).
TEMA 10. OPTAHU3MbI U OKPYXXAIOLLIAA CPEOA

JKosormsa Kak Hayka. 3agayun v pasgens! akonornn. Metoabl 3KOSIOrMYyeckmux nc-
cnegoBaHun. QKONMOrMYeckoe MMPOBO33PEHNE COBPEMEHHOIO YerioBeKa.

Cpeabl 061MTaHMsa opraHM3MOB: BOAHAdA, HAa3eMHO-BO3ayLLUHasi, NOYBEHHAas, BHYT-
propraHn3MeHHasl.

JKosnormnyeckme aktopbl. Knaccudukauma akonorndyeckux pakropos: abuoTtm-
yeckme, BnoTndeckne n aHTpPonoreHHble. [JencTBne aKonornyecknx akTopos Ha opra-
HU3MBbI.

AbuoTtnyeckne paktopbl: CBET, TemnepaTtypa, BraxHoOCTb. PoTonepuoamnsm.
MpucnocobneHns opraHnM3mMoB K OeACTBUIO abuoTuyecknx dpaktopoB. buonornyeckme
PUTMBbI.

BuoTtuyeckne aktopbl. Buabl GUOTUYECKMX B3auMOOENCTBUN: KOHKYpEeHUMS,
XULLHMYECTBO, CMMBKNO3 1 ero oopmbl. [Napasntnsm, koonepaums, MyTyanmam, KOMMEH-
canuamMm (KBapTUPaHCTBO, HaxnebHu4yecTBO). AMeHcanusMm, HeuTpanuam. 3HayeHue
BuoTU4eCcKNX B3aMMOOENCTBUA ANSA CyLLEeCTBOBAHWUS OPraHnM3mMoB B MPUPOAHbBIX COO06-
LLlecTBax.

JKonornyeckme xapakrepuctukmn nonynaumm. OCHOBHbIE NokasaTenu Nonynauun:
YUCNEHHOCTb, MNMOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauunsa. AunHamuka
YNCMEHHOCTU NONYNAUMK U ee perynsums.

HdemoHcmpauyuu

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

Tabnuupbl n cxemsbl: kapTta «llpupoaHble 30HbI 3emnuy», «Cpeabl obutaHna opra-
H13moBy, «dotonepuoamnam», «llonynaummy», «3aKOHOMEPHOCTM POCTa YUCNEHHOCTU
nonynaunmn nHgysopnn-Tydenskny, «lvwesslie Lenmy.

JNTa6opaTtopHas pa6orta Ne 10. «Mopdonormyeckme 0COGEHHOCTU pacTEHUN 13
pasHbIX MeCT ObuTaHUNA».

JTa6opaTopHas pab6ota Ne 11. «BrnmsHue cBeTa Ha poOCT 1 pa3BUTUE YEPEHKOB
Koneyca.

MpakTnyeckasa pabota Ne 4. «[logcyeT NAOTHOCTU NONYNAUMA pPa3HbIX BUOOB
pacTeHumny.

TEMA 11. COOBLUECTBA U 3KOJIOTMYECKMUE CUCTEMBbI

CoobuwecTBo opraHnamMoB — BuoueHos3. CTpykTypbl BuoueHosa: Bugosas, npo-
CTpaHCTBEHHas, Tpodudeckaa (nuwesas). Bugbl-gommnHaHTel. CBsi3M B GuoueHose.

JKornormnyeckme cuctemol (akocuctemsl). MNMoHsaTMe 06 akocucteme n Guoreoue-
Ho3e. PyHKUMOHANbHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLIEHTbI, KOHCYMEHTbI, peay-
LeHTbl. KpyroBopoT BeLecTB U NOTOK 3Heprum B akocucteme. Tpoduyeckme (NuiLeBble)
YpOBHU 3kocucTembl. lMuweBble uenn n cetu. OCHOBHblE MOKa3aTeNU 3KOCUCTEMBbI:
Buomacca, NnpoayKumna. JKonornyeckme nupammnapl: NpoaykUMm, YncrieHHocTu, buomac-
cbl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTb, cCamoperynsaunsd, passutne. Cykueccus.

MpupoaHble 3KOCUCTEMBI. DKOCUCTEMbI 03EpP U PeK. IKOCUCTEMA XBONHOIO UK
LUMPOKOSIMCTBEHHOTO Neca.



AHTpOMOreHHble 3KocucTeMbl. Arpoakocuctembl. Ypboakocuctemol. bruonormye-
CKOE N XO3ANCTBEHHOE 3Ha4YeHne arpoakocncTemM n ypboakocmuctem.

BruopasHoobpasme kak pakTop ycTomunmBocTn akocuctem. CoxpaHeHme bGuonoru-
Yyeckoro pasHoobpasus Ha 3emre.

YyeHune B.WN. BepHagckoro o 6uocdepe. NpaHuubl, cocTaB U CTpyKTypa bruocde-
pbl. 2KuBoe BewlecTtBo 1 ero gyHkumm. OcobeHHocTn Buocepbl Kak rnobanbHOM 3KOo-
cuctembl. InHamuyeckoe paBHoBecue n obpaTHas cBs3b B Brnocdepe.

KpyroBopoTbl BELLECTB N BMOreoxMMmn4eckme Uuknbl anemMeHTos (yrrnepoaa, aso-
Ta). 3oHanbHOCTb Grocdepbl. OCHOBHbIE BMOMbI CyLUW.

UenoseyvecTBo B 6uoctepe 3emnu. AHTPONOreHHble M3MeHeHns B Guocdepe.
"mo6anbHble akonormyeckne Nnpobnemsbi.

CocyuiectBoBaHue npupodbl u yernoseyectBa. CoxpaHeHue GuopasHoobpasus
Kak OCHOBa YyCTOMYMBOCTU Buocgepbl. OcHOBa paunoHanbHOro ynpaereHus npupoa-
HbIMW pecypcamMun U ux ncrnonb3oBaHune. JJoCcTuxeHns 6Uonorum n oxpaHa Npupoapl.

HdemoHcmpauyuu

MopTtpeTbl: A.[l. TeHcnu, B.H. Cykaues, B./. BepHagckui.

Tabnuupbl n cxemsbl: «lMuwesble Lenu», «brnoLeHo3: cocTtaB n CTpykTypay, «[lpu-
poaHble coobuiecTBay, «Llenn nutaHmna», «dkonormdeckas nupammgar», «bunocdepa n
YyenoBek», «OKOCUCTEMA LUMPOKOSIMCTBEHHOIO necay, «QKoCMCTeMa XBOWMHOrO necay,
«bunoueHo3 Bogoemay, «ArpoueHosd», «llpuMepHble aHTPOMOreHHble BO3OENCTBUS Ha
npupoay», «BaxHenwme NCToYHNKM 3arpasHeEHNst Bo3ayxa U rpyHToBbIX BoAY, «lMoysa -
BaXKHenwWwasn cocTtasnsowas éuocgepbi», «daktopbl gerpagauum noysy, «NapHUKOBLIN
appekT», «PakTopbl PagnoakTUBHOIO 3arpasHeHus duocdepbl», «Obwasa cTpykTypa
Buocdepbl», «PacnpocTpaHeHue xnsHu B buocdepe», «O30HOBbIN 3KpaH Buocdepbl»,
«KpyroBopoT yrnepoga B 6buocgepey, «KpyroBopoT a3ota B npupoae».

O6opynoBaHue: mogenb-annnmMkaums « TunudHble bmuoueHosbly, repbapun «Pac-
TUTenbHble coobLlecTBay, konnekunn «brnoueHo3y», «Bpeantenu BaxXHENLINX CESbCKO-
XO3ANCTBEHHbIX KYNbTyp», repbapum U KONMMeKUMn pacTeHUA U XKUBOTHbIX, NPUHaane-
Xalme K pasHbiM 3KONMOrm4yeckMm rpynnam ogHoro Buaa, KpacHast kHura Poccuinckon
denepaumm, N306paxkeHns oxpaHSaeMblX BUOOB PACTEHUN N )KUBOTHbIX.

TEMA 12. BUONOIrnA B XU3HU
(npodheccnoHanbLHO-OpUEeHTUPOBaHHOE coAdepXaHue)

BuoTexHonormm B XnM3HM Kaxgoro. buotexHonorns kak Hayka v nNpon3BoaCTBO.
OcCHOBHble HanpaBneHus COBpPEMEHHON 6uoTtexHonormn. MeTtogbl GuoTexHonornu.
Ob6bekTbl BUOTEXHONOMMU. OTUKA OMOTEXHOMOMMYECKUX U TEHETUYECKUX IKCNEePUMEH-
TOB.

OnpepeneHne «buoHukax». ctopusa passutua Haykm 6uoHukn. Ee Buabl n ob6b-
eKTbl n3ydeHus. MNpuHUKUNGI 1 3HaYeHne 3Ton Haykn. Pornb B coBpemeHHoM mupe. Npa-
BMUNa noucka v aHanmsa BGMO3KONOrMyeckon MHpopmMaumm 13 pasnuyHbIX UCTOYHUKOB
(Hay4Hasa n yyebHO-Hay4yHasa nuTepaTypa, cpeacTsa MacCcoBOW UHopmaumm, ceTb MH-
TEPHET n gpyrue).

N3yyeHne aTMYecKMx acnekTtoB pas3BUTUS BUOTEXHONOIMU U NPUMEHEHWE UX B
XWU3HKU YenoBeka.

OnemMeHTbl BUOHUKM Ha YPOKaX OKpYXatoLero Mvpa.

PacTuTenbHbIN U XXUBOTHbLIA MUP.

Mpaktnueckaa pabora Ne 5. PactutenbHbii mup. MHoroobpasune pacTeHun.
[epeBbs, KyCTapHUKW, Tpasbl. JINCTBEHHble N XBOWHblE pacTeHus. [dukopacTyline u
KynbTypHble pacTeHus. Yactu pacteHus (Ha3BaHUe, KpaTkas XxapakTepucTmka 3HayeHus
AN KN3HU pacTeHus): KopeHb, cTebernb, NUCT, UBETOK, Nnog, cemda. KomHaTHble pacTe-
HWA, NpaBuna cogepxaHna u yxoaa. [ogoBon xo N3MeHeHUN B XN3HN pacTeHun. Pas-



MHOXeHne 1 pas3Butne pacteHnin. OCobeHHOCTM NUTaHNA U OblXaHUs pacTeHun. Pornb
pacTeHNn B NPUPOAE W XMU3HU Noaen, bepexHoe OTHOLLEHME YerioBeKa K PacTEHUSAM.
YcnoBusi, He0OGXoaMMbIE AN XKU3HU pacTeHusa (CBeT, Tenno, Bo3ayX, Boga). PacteHus
POLHOrO Kpasi, HasBaHuUsl U KpaTkash xapaktepucTtuka. [pubbl: CTpOeHue LWNANOYHbIX
rpnboB. pnbbl cbefoBHbIE N HECHEOOOHbIE.

MpakTnyeckasa pabora Ne 6. Mup »xmBoTHbIX. MHOroobpasune xmnBoTHbIX. Hace-
KOMble, pbiObl, NTULbI, 3BEPU, 3EMHOBOAHBIE, NPECMbIKalOLMECS: obLlasa XxapakTepucTm-
Ka BHELUHWX NpuU3HaKoB. [JoMallHME N ONKNE XMUBOTHbIE (Pasnuuns B YCrOBUAX XKU3HK).
3aboTta 0 gomallHUMX nuTomuax. [0goBOM XOO WU3MEHEHUA B XWU3HU XUBOTHbIX. Pas-
MHOXEHWe 1 pas3BuTne XMBOTHbIX. OCOBEHHOCTM MUTAHUSA XMBOTHLIX. YCMOBUS, 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, KpaTKasi 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 3aHaTus 66

BHeayauTopHaa (camocTtosiTenbHasl) y4yebHas pabota oby4arowe- 16

rocs (Bcero)

lMpomexyToyHas atrectaumsa: andgepeHUMpoBaHHbIN 3a4€T

TEMATUYECKOE NMJIAHUPOBAHUE

Ne KonuyectBo
nn CopepxaHue oby4eHUs YacoB
AyanTOpHbIE 3aHATUS

1. | brnonorna kak Hayka 2
2. | XXvBble cucTemMbl N UX opraHmn3aums 2
3. | XMMU4YeCKUM COCTaB U CTPOEHUE KITeTKU 8
4. | XXnsHeoeaTenbHOCTb KNETKU 4
5. | PasaMHOXeHWe n nHamemngyanbHOe pasBuTne opraHn3mMoB 6
6. | HacnenctBeHHOCTb M UBMEHYMBOCTb OPraHN3mMoB 10
7. | Cenekumsa opraHn3MoB. OCHOBbI BMOTEXHOOrMN 4
8. | OBontoumMoHHasa buonorus 8




9. | BO3HMKHOBEHME 1 pa3BUTME XKN3HN HA 3emne 6
10.| OpraHuambl 1 OKpyXxatoLias cpefa 6
11.| CoobLiecTBa 1 aKONOrM4eckme CUCTeMbI 4
12.| buonorusa B XnsHu 6
(NnpodbeccrnoHanbHO-OPUEHTUPOBAHHOE CoaepXKaHne)
UToro: 66
BHeayguTopHas (camocTtosTenbHas) pabota

1. cocTaBfieHMe TeMaTU4eCKMX Tes3apycoB, OMOAKTUYECKUX
KapTo4ek, cxem 2
NoaroToBKa YCTHbIX COOBLLEHNI 2
3. HanucaHue KOHCMNEKTOB, pedepaToB U Npe3eHTaumen 2
4 NoaroToBkKa OTBETOB Ha BOMPOCHI 2
5 BbIMNOSTHEHNE TECTOBLIX 3a4aHUN 1
6. cocTaBneHune Tabnumu n KpoccBopaoB 1
7 paspaboTka npoekTa 1
8 npoBefeHne nccrnegoBaHum 1
9 pelueHve 3agav 1
10.| cocTaBneHne TEPMMHONIOIMYECKOro crioBaps 1
11.| noagroToBKa K MPOMEXYTOYHOM aTTecTauum 2
BCETIO: 16

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENBbHOCTU OBYYAIOLLMXCA

CopaepkaHue 06y4eHus

XapaKkTepucTuka OCHOBHbIX BUAOB AESTENBHOCTU 0bYy4atoLmxcs
(Ha ypoBHe y4ebHbIX OeNCTBUI)

BNOJIOITNA KAK HAYKA

Buonorus kak Hayka

O3HakoMneHne ¢ obbekTamu M3ydeHus Buonorum u eé pasgenamu.
OnpegeneHve ponu 6uonorMn B hopMUPOBAHUM COBPEMEHHON ecTe-
CTBEHHOHAYYHOW KapTUHbI MUpa W MPAKTUYECKOW AesTeNlbHOCTM Jio-
fen. O3HakoMmneHve ¢ MeTodamy BMOMOrM4eckoW Hayku: 3Kchnepu-
MEHT, knaccudukaums, UamepeHne n onuceiBaHme. ObyyeHne cobnio-
[AEHVI0 MpaBun NoBeAeHUs B MNpupofe, GepexHOMYy OTHOLUEHUID K
6uonoruyeckuM ob6bekTaM (PacTEHUAM U XUBOTHLIM U UX COOGLUe-
CTBaM) 1 UX OXpPaHe.

XKXMBbLIE CUCTEMbI 1 X OPTAHN3ALINA

»KuBble cuctembl (buocucTe-
Mbl) Kak npeaMeT U3yyYeHus
Buonorum

YMeHMe NpoBoanTb CpaBHEHNE OOBEKTOB XXUBOW Y HEXMBOW NPUPOIbI.
OsHakomrneHne ¢ OWONOrMYECKMMU CUCTEMAMWU Pa3HOrO  YPOBHSI:
KNeTKon, opraHM3MoM, nonynsiunen, 3KocucTemomn, druocdepon.

XUMUYECKNIN COCTAB U CTPOEHUE KINETKN

XMMUYECKNIN COCTaB KINETKN

YMeH/e NpoBOAWTbL CPaBHEHME XMMWUYECKOW OpraHusaumm KMBbIX W
HeXMBbIX 06bekToB. [MonyyeHne NpeAcTaBneHVs O PONu opraHuye-




CKMX N HEOPraHM4eCcKnx BeLlecTB B KIeTKe.

LlVITOJ'IOI'VIFI — HayKa O KIeTke

O3sHakomneHue ¢ MCTOpVIeVI N3y4eHNA KIeTKu, n3BeCTHbIMU y'-IéHbIMVI,
MeTodaMn N3y4eHnd KrneTku.

KnetouyHasa Teopuss — npumep,
B3aMMOAENCTBUA MaeN U dhak-
TOB B Hay4yHOM MO3HAHWUWN.
KneTka Kak LIenocTHasi »XuBas
cuctema.

O3HakoMIieHNEe C KIEeTOYHOW TEOpWEN CTPOEHWUs OpraHvM3MoB. YMe-
HME CaMOCTOSITENIbLHO WCKaTb [oKas3aTenbCTBa TOro, YTO KreTka
afieMeHTapHasi >uBasi cuctema n OCHOBHas CTPYKTYPHO-|
yHKUMOHanNbHas eauHuua BCeX XMBbIX opraHuamoB. O3Hakomne-
HME C OCHOBHbIMW TUMaMU KNETOK: 3YKapnOTUHECKON U NpoKapuoTnye-
CKOW. YMeeT onucbiBaTb CTPOEHNE 1 OYHKLNN KNEeTOYHOW MeMbpaHbl,
opraHonaoB u siapa. VidyyeHne katanmTtuyeckon akTMBHOCTU (bepMeH-
TOB (Ha npumepe amunasbl Unu katanasbl). isydyeHne cTpoeHus kre-
TOK NPOKapWOT N 3yKapuoT, CTPOEHUS U MHOroobpasns KNeTok pacTe-
HWUWA, >XUBOTHbIX, TPUBOB 1 GakTepun C NOMOLLBID MUKPOMNpPenapaToB.
MonyyeHne npeactaBneHun o6 OCHOBHBLIX BUAax TpaHCcNopTa BeLIecTB
yepes3 MembpaHy.

XN3SHEOEATENBHOCTDb KITETKU

OOmeH BellecTB, UnNnM meTabo-
NN3mM

OBnageHve 3HaHusMn 06 obmeHe BellecTB. PackpbiTb CYLIHOCTb
NNacTM4eckoro n sHepretnyeckoro obmeHa. O3HakomneHme ¢ Tunamu
obmeHa BeLLecTB: aBTOTPOMHbBIM U reTEPOTPOHBIM.

doTocuHTES OsHakomreHne ¢ nnacTuyeckum obMeHOM B pPacTUTENbHOW KNeTke —
POTOCUHTE30M, Pa3amu (POTOCKMHTE3a, KOCMUYECKON POSbIO 3ENEHBIX|
pacTeHui.

XeMoCUuHTES. PackpbiTb CyLIHOCTb Mnpouecca XemMoCuHTe3a. YMeHue OObBbSCHSATb
3HayeHne xeMocuHTe3a B brocdepe.

OHepreTndeckuin  o6MeH  B| PackpbITb CYLLHOCTb 3HEpPreTnyeckoro obmeHa. YMeHue CTpouTb Bbl-

KneTke BO4 O 3HayeHun AT® kak yHMBepcarnbHOro akkymyrnstopa 3Hepruun B

knetke. O3HaKOMMeHNe ¢ 0COBEHHOCTSIMU TPEX STarnoB SHepreTude-
ckoro obmeHa.

Peakuunmn MaTpU4HOIro cnHTE3a

Monyyenne npeactaBneHmnn o OHK kak HocuTene HacnencTBEHHOW
nHdopmauun, pennukauun OHK, reHe, reHeTnyeckom koge. OBnage-
HWE 3HAHMAMWU O CYTWU MNAacTMYecKoro o6MeHa B XXMBOTHOW KIeTke Ha
npumepe OuocuHTe3a 6Gernka. [lonyyeHue npeacTaBneHMs O Mpo-
CTpaHCTBEHHOW CTpykType Oernka, monekyn AHK n PHK. Ymenue
CTPOUTb CXeMbl BUOCHMHTE3a Bernka.

HekneTouHble hOpMbI KU3HU —
BUpPYChI

O3HakomneHue ¢ BMpycamMun Kak HeKneTo4YHbiMun (*)OpMaMI/I XU3HU N UX|
3Ha4YeHnemMm.

PASMHOXEHWE N MHONBWAYAIIbHOE PA3BUTUE OPIAHM3MOB

KneTouHbIn LMK, UK XU3HEH-
HbI LUMKIT KNEeTKN

O3HaKoOMITEHME C XKMU3HEHHbLIM LUKITOM KINEeTKWN.

[eneHne kKNeTkn — MnMTO3

YMeHune Xapakrepun3oBaTb OCHOBHOW crnocob AeneHus dyKapunoTn4ye-
CKMX KNeTok — muto3. O3HakomIieHne ¢ 0cobeHHOCTSMU NnpoTEeEKaHnA
Kaxxoom (ba3b| MuTO3a. HabnogeHne mutosa B KreTkax KOH4YMKA KO-
peLlKa J1yka Ha rotoBbIX MUKponpenaparTax.

dopMbl  pasMHOXEHUsI  opra-
HM3MOB: 6ecrorioe ¥ nonosoe

OBnapeHve 3HaHUSIMU O PasMHOXEHMU KaK O Ba)KHOM MpPU3HAKEe M-
BbIX OpraHn3moB, 0 6ecnorioM pasmMHOXeHUN, ero 3HaveHun. OBnage-
HMe 3HaHMSIMM O POSIN NOSIOBOrO0 Pa3MHOXEHUSI B XU3HMW XKMBbLIX Opra-
HNU3MOB, 00 0COOEHHOCTAX MOJIOBOr0 pasMHoOXeHust. O3HakoMIeHne ¢
npenmmyLiecTtesamMum nosioBoro pasmMHoOXeHua nepeg 6ecnonbiMm.

Menos

OBnageHne 3HaHUSIMU O Pas3BMTUKM MOJIOBLIX KMNETOK. YMeHMue Bblae-
NATb CyLeCTBEHHbIE MPU3HAaKN OCHOBHbLIX (a3 Mernosa. YMeHne ycTa-
HaBnMBaTb MOCIefoBaTEeNbHOCTL a3 Meno3a. YMeHue OObSCHSATb
OMonorMyeckyto  pofib Mero3a. YMEHMEe CaMOCTOSITENTbHO HaxOoauTh,
OTNIMYMSE MUTO3a OT MeKo3a, onpeaenss SBOJIIOLMOHHYHO POfb 3TUX|
BWOOB OENEHNS KNETKN.




FameTtoreHes — npotecc obpa-
30BaHMS TMOMOBBLIX KMNETOK Y,
XUBOTHBIX

BbisiBneHne ocobeHHOCTEN rameToreHesa Kak LeHTparbHOro npouec-
ca norioBoro pasMHoxxeHusi. O3HaKoOMIeHne ¢ 0COBEHHOCTAMU CTPOe-
HUS MOMOBbLIX KNETOK. YMeHNe 00bACHATb OmMonornyeckoe 3HaueHue
OMNJIOAOTBOPEHMS Y XKMBOTHBIX U pacTeHui. MI3yuyeHne CTpoeHMs Moo~
BbIX KIETOK Ha rOTOBbIX MUKponpenaparax.

WHaneuayanbHoe
(oHTOreHes)

pa3BuUTUE|

O3HaKkoMIeHMe C OCHOBHbIMW CTaAuUsMW OHTOreHe3a Ha npumepe
pas3BMTUSA MO3BOHOYHBIX XMBOTHbLIX. YMEHME XapakTepu3oBaTb CTagum
NoCTaMOPUOHaNbLHOrO pasBUTUA Ha NpuMepe YenoBeka. O3HaKoOMIe-
HMe C NpuUYMHaMK HapyLleHui B pasBUTUM OpraHu3MoB. Paseutue
YMeHNs NpaBuibHO hopMUpPOBaTh AoKasaTeslbHylo 6asy 3BOSOLMOH-
HOro PasBMTUSA XUBOTHOrO Mupa. MNMonyyeHve npencTaBneHUs O Mo-
CNeAcTBUSIX BINUSIHUA cpedbl Ha pasBUTUE OpraHM3mMoB, (hakTopax,
CNOoCOGHbIX BbI3blBaTb BPOXAEHHbIE YPOACTBA.

PocTt u passuTtue pacteHni

MonyyeHne npencrasneHnn o6 OCHOBHbLIX NpoLeccax pocTa U pa3Bu-
Tns pacteHnin. O3HaKOMINEHMNE C OHTOreHe30M pacTeHUs.

HACNEAOCTBEHHOCTb N UBMEHYNBOCTb OPTrAHN3MOB

I'Ipep,meT N 3agayn reHeTuKkun

OBnageHune 3HaHMAMMU 06 UCTOKAX reHETMKN, NCTOPUN ee BO3HMKHOBE-
HUS1 KaK rMépuaonormieckon Hayku. YMeHne nonb3oBaTbCst reHeTnye-
CKON TEPMUHONOTNEN U CUMBOTIMKON.

3aKoHOMEpPHOCTM
HUSi NPU3HaKOB,
Hble I'. MeHgenem

HacnegoBa-|
YCTaHOBINEH-,

OBnageHne 3HaHWAMU O TMBPUOONOrMYECKOM MEeTode Kak OCHOBHOM
MeToAde M3yYeHUs HacnefCcTBEeHHOCTW, MOHOrMbpuaHoMm v anrmbpua-
HOM CKpeLuBaHUW, 3akoHax eguHoobpasus rmbpuaos nNepBoro Moko-
NeHus 1 pacLuenneHns, npasune YUCToTbl raMeT, LMTONOrMYeCcKnx Oc-
HOBax 3aKOHOMEPHOCTEN HacnefoBaHUs Npyv MOHOrMGPUAHOM U AUruU-
BpuaHOM ckpelmBaHusax; OPMUPOBAHNE YMEHMIN COCTaBMATb CXEMbI
CKpeLLUMBaHNA MpU pelleHnn reHeTUyYeckux sagad, MCnonb3oBaTb re-
HETUYECKYI0 CUMBONUKY. YMEHUe peluaTb NpoCTeNlIne reHeTu4eckme
3agaun. M3yveHve pesynbTaToB MOHOIMOPWMAHOrO W AUTMOPUAHOrO
CKpelLMBaHusa y Apo3oduibl Ha rOTOBbIX MUKponpenapaTax.

CuenneHHoe
Npu3HaKkoB

HacneagoBaHue

I'IonytleHme ﬂpeﬂCTaBﬂeHMVI O ABlieHnn cuenyieHHoro HacrnegosaHus.
q)OpMVIpOBaHVIe HaBbIKOB pelleHnAa reHeTn4ecknx 3agad.

XpOMOCOMHaﬂ Teopua Hacnepn-
CTBEHHOCTU

O3HakoMIieHVe C OCHOBHBLIMU MOJTOXEHUSMU XPOMOCOMHOW Teopuu
HacneacTBEHHOCTU. YMEHWe XapakTepusoBaTb MOMOXEHUS XPOMO-
COMHOW Teopuu.

["eHeTuKa nona

MonyyeHne npeacraBneHNn 0 XPOMOCOMHOM MexaHw3Mme orpeaene-
HWS Mona, aytocomax M MoroBbIX XpPOMOCOMaX, O COOTHOLUEHU MOSOB
Y )XMBOTHbIX M YerioBeka, O CLEMMeHHOM C MOfoOM HacneaoBaHUu npu-
3HaKOB. YMeHue peluaTb reHetTudeckue 3agadu. CocTaBneHune u aHa-
N3 POAOCINOBHbIX YenoBeka.

MN3meH4nBoCTb

O3HakoMIieHne C MOHATUEM «U3MEHYMBOCTb», C HEHacrneaCTBEHHON
N3MeH4MBOCTbIO. N3yyeHne moanduKauMoOHHON W3MEH4YMBOCTU, MO-
CTPOEHMEe BapuaLMOHHOIo psga U BapuaumoHHOW KpuBoWn. N3ydeHue
BMNUAHWUS ankoronnama, HapkoMaHuu, KypeHuss Ha HacneACTBEHHOCTb
Ha BugeomMaTepuarne. AHanu3 eHoTUNNYECKON M3MEHYUBOCTMU.

HacnegcteeHHas, nnu reHoTu-
nnyeckas, NSAMeH4YnBoOCTb

O3HakoMrieHve C HacneacTBEHHOW U3MEHUYMBOCTbIO U ee Buonornye-
CKOW pOrblo B 3BOSTIOLUN XMBOrO MMpa. YMeHne onpeaensaTb Xapakrep
NPOSIBMEHNsT MyTauuin, NPUYMHBI, DaKTOpbl, BbI3biBaOLWME MyTauuw,
CBOWCTBa W NOCNeACTBUS MyTauun. BbisiBneHWe myTareHoB B OKpyxa-
IoLLler cpefe U KOCBEHHas OLeHKa BO3MOXHOIo MX BIMSHUA Ha opra-
H13M. AHanu3 myTaummn y Apo3oduibl Ha roToBbIX MUKponpenaparax.

["eHeTuKa yenoBeka

O3HakomIieHne C OCHOBHbIMU MeTodamu cenekuum yernoseka. [lony-
YeHue NpeacTaBeHns O CBA3N FrEHETUKN U MeanumHbl. O3HaKOMMNeHe
C HacnegcTBeHHbIMM BoNesHsMN YenoBeka, UX NpuiMHaMmm n npogu-
TNaKTUKOMN.

CEJIEKUMA OPTAHM3MOB. OCHOBbLI BUOTEXHONOI NN

Cenekuuns kak Hayka n npouecc

MonyyeHne npeacTaBneHnst 0 reHeTUKe Kak O TEOPETUYECKON OCHOBE
cenekuuun. Passutne metanpegMeTHbIX YMEHUA B NpoLecce Haxoxae-
HUSA Ha KapTe LEeHTPOB MHOroobpasusi 1 NPOUCXOXOEHNSA KYNbTYPHbIX
pacTeHU N JOMAaLLHMX XXUBOTHbIX, OTKPbITbIX H./.BaBunosbim.




CoBpeMeHHble MeTOfbl Cenek-
uun

M3yyeHne metonoB rmbpuamsaumm M UckycctBeHHoro otbopa. OsHa-
KOMIeHWe C OCHOBHbIMU [OOCTWXKEHUSIMU COBPEMEHHOW cenekuuu
KYNbTYPHbIX pacTeHWI, 4OMAaLLHKX XMBOTHbIX M MUKPOOPTraHMW3MOB.

BunoTtexHonorus
npousBoacTea

KaK OTpaclib|

OBnageHune 3HaHUSMK O BMOTEXHONOMMN, €€ OCHOBHbIX HanpaBieHUSAX
— TFEHHOWN, XPOMOCOMHOW M KINETOYHOM WHXEHepuun. YMeHue pasbu-
paTbCHA B 3TUYECKUX acneKkTax HEKOTOPbIX JOCTUXEHUN B BUOTEXHOO-

TN KNOHNPOBaHUN XXNBOTHbIX U npo6nemax KIOHNPOBaHNA YeJlioBEKa.

OBOJTIOLIMOHHAA BNONOT

A

ﬂpe,quocn:ln Kn BO3HWMKHOBEHUA
3BOJIHOLMOHHOM Teopumn

M3yyeHne Hacnegmst yenoBevecTsa Ha NMpUMeEpPEe 3HAKOMCTBa C MCTO-
puen pasBuTna 3BONOUMOHHBLIX maen K.JIuHHeqa, K.B.Jlamapka, K.
KioBbe, K. Bapa, Y. Jlanena n gp.

CBunaeTtenbcTBa 3BONOLUN

O3sHakomrieHue ¢ pas3nn4HbIMU TpynnamMn goKa3aTesibCTB 3BOJTHOLNOH-
HOro npotecca. YMeHuve gaBatb OLEHKY OuoreHeTu4yeckoro 3akoHa O.
Mronnepa n 3. lekkens Kak 3M6pVIOJ'IOI'VI‘~IeCKOFO AoKasaTtenbCTBa.
BbisicHeHMe 3Ha4YeHus nckonaembix nepexoaHbix d.)OpM OnAa Haykn Kak
NnaneoHTOoNIorM4ecknxXx  OokKasaTeribCTB, n3ydyeHne CpaBHUTEIIbHO-
aHaTOMN4YEeCKNX OKa3aTeslbCTB 3BOJIHOLUNN.

OBONOUMOHHas Teopus Y.
HapsuHa

O3HakoMMeHMe C OCHOBHbIMU MOMNOXEHUsMKU yyeHus Y.[apBuHa o
€CTEeCTBEHHOM OTOOpe M ero ponu B 3Bonoumun. OLeHMBaHME Ponu
9BOMIOLIMOHHOTO y4eHUsi B (DOPMUPOBAHUM COBPEMEHHOW ECTECTBEH-
HO-Hay4HOW KapTWHbI Mupa. Pa3Butve cnocoBHOCTM SICHO M TOYHO U3+
naratb CBOM MbICIMX, FIOFMYECKM OBOCHOBbLIBATbL CBOK TOYKY 3peEHMS,
BOCMpPUHMMATbL M aHanu3MpoBaTb MHEHUs cobeceaHWKoB, Npu3HaBas
npaBo ApYroro 4YenoBeka Ha MHOE MHEHME.

CuHTETUYECKas Teopusl SBOSIO-
um (CT3) n ee OCHOBHbIE MO-
NOXeHst

O3HakoMIleHNEe C OCHOBHbIMU MOJTOXKEHUSMMN cospemeHHon CUHTETU-
yeckomn Teopun aponounn, X oueHka.

MukposBsonoums

PopMMpOBaHME MOHATUS KMUKPOIBOMIOLMSA». PaccMoTpeTb MexaHW3-
Mbl BUA00Opa3oBaHUsi Ha Npumepax annonaTpuyeckoro U cMmnaTpu-
yeckoro. O3HaKOMIIEHNE C MUKPO3BOSIOLMOHHBIMU NpoLeccamy B No-
Nynsumnsix.

Oemxywine cunel (akTopbl)
3BOMOLUM BUAOB B Npupoge

OsHakoMIeHne € OBWXKYLUMMW CUNaMu 3BOMOLUUKU, C PasfMYHbIMU
dopmamMum 6opbbbI 3a cylecTBOBaHME. YMEHUE MpPaBUITbHO ONpede-
naTe dopMbl 6opbObI 3a cyllecTBoBaHWE. [MOHMMaET, YTO eCTECTBEH-
Hbl OTOOP ABMSETCS OCHOBHOW ABWXKYLLIEN CUITON 3BOMOLMM.

EcTtecTBeHHbINN 0TOOp —
HanpaBnALWKUN GakTop 3BO-
nounmn

O3sHakomMreHue ¢ pa3HbiMM hopMaMmn ecTecTBeHHOro oTbopa v ycro-
BUSIMU NPOSIBINIEHNS 3TUX DOPM.

MpucnocobneHHocTb opra-
HM3MOB KaK pe3ynbTaT 3BO-
nounn

dopmupoBaHne NOHATUA NPUCNOCOBNEHHOCTU OpPraHM3MoOB K cpefe
obutaHusa. OBnageHne 3HaHMAMN O MeXaHu3max BO3HMKHOBEHMS Npu-
cnocobneHHoCTN Kak pesynbTaTta aBonounn. Beisenenve 4epT npu-
cnocobneHHOCTN OpraHM3MOB K pasHbiM cpedam obuTaHus (BOOHOMW,
Ha3eMHO-BO3yLHOW, NoYBEeHHOM). O3HaKOMIIEHNE C OCHOBHbLIMU BU-
AaMy  NpucnocobneHn’i OpraHM3mMoB K pPas3HOOOpasHbIM  YCIOBUAM
cpedbl: MacKMpoBKa, MWMUKPUSA, MOKPOBUTENbCTBEHHAs OKpacka,
npegocTeperaiollas okpacka, dwusnonornyeckas agantauus, nose-
AeHyeckas aganTtaumsa. OnvcaHve nNpucnocobneHHOCTN opraHM3ama u
ee OTHocUTenbHOro xapaktepa. O3HakoMMeHne ¢ rnaBHbIMW HanNpaB-
NeHVAMU U NYTSMU 3BOJSIOLMOHHOIO npouecca, MNOHATUSIMU apoMop-
do3bl, nanoaganTauus, gereHepauusi, UBEPreHUns N KOHBEPreHUus.
YcBoeHue TOro, YTO OCHOBHbBIMM HamnpaBlEHUSIMU 3BOJTIOLIMOHHOIO
nporpecca asnsTca Guonormyeckni nporpecc n Guonormyeckun pe-
rpecc.

Bug v BupgoobpasosaHue

O3HakomIieHne ¢ KoHUenuuen Buga, KputepmusiMm Buaa, nogbop npu-
MEPOB TOro, YTO MOMNyNSUMA — CTPYKTYpHasi eauHuua Buaa v 3BO-
noumn. CpaBHeHWe BUAOB N0 MOPEONormyeckomy Kputeputo. Mayye-
Hue ¢popm BMaoobpasoBaHus (reorpacuyeckoe, IKONOrMYeckoe).

MakposaBontouns

CDOpMI/IpOBaHI/Ie NOHATUA «MaKpO3BOJMHOUNA». BbioeneHue cyLle-
CTBEHHbIX MPU3HaKoM U C*)OpM MaKpO3BOJTHOLINNA.




I'Ipowcxo>|<,u,eHMe OT Hecneuu-
arm3npoBaHHbIX NMpegkos

M3yyeHrne npaBuna nNpOUCXOXOEHUS OT HecneuManuanpoBaHHbIX
npegkor (LU. Oenepe, 1876), nporpeccupytowien cneuynanumsauum (9.

Kon, 1896), agantneHon pagnauum (I.®. OcbopH, 1902).

BO3HMKHOBEHWNE N PASBUTUE XKN3HW HA 3EMJTE

[oHayyHble npeAcTaBneHus o
3apoOXOEHUN XKMU3HU. HayyHble
rMnoTe3bl BO3HUKHOBEHUS XKN3-
HU Ha 3emne

YMeHMe cpaBHMBATbL M aHanM3npoBaTb pasfiUyYHble TUMNOTE3bl, MNpa-
BUIIbHO OnpegensaTb MX No CYLWHOCTHLIM XapakTtepucTukaM. BnageHune
OCHOBHbIMW acnekTamu COBPEMEHHOW TEOPUN BO3HWKHOBEHWUS KU3HU
Ha 3emne — runotesbl A./.Onapuna-x. XongenHa. O3HakoMneHune ¢
YCIOBUSIMW N 3Tanamm BO3HWKHOBEHMUS XM3HU Ha 3emne B xoge 6uo-
XMMWNYECKOW 3BOSHOLINMN.

Passutne xusHn Ha 3emne no
3pam n nepuogam

O3HakomreHne € OCHOBHbIMW 3paMu U nepuogamMu MUcTopumn 3emnu.
Mony4yeHne npeacraBsneHns 06 YCNOXHEHUN XUBbIX OPraHU3MOB Ha
3emne B npouecce 3BOMOUUNA. YMEHUE IKCNEepUMEHTarnbHbIM My-
TEM BbISBNATbL aganTuBHbIE OCOOEHHOCTU OPraHU3MOB, UX OTHOCU-
TENbHbIA XapakTep. MIdyyeHne nckonaemMbiX OCTaTKOB PACTEHUN N XKK-
BOTHbIX B KONMMEKLMSAX.

Cuctema opraHuMyeckoro mupa
Kak oTpaykeHue 3BosoLun

YMeHune gokasbiBaTb, YTO coBpeMeHHaa cucrtema opraHM4eCckoro Mmmpa
0T06pa>KaeT €ro UcTtopun4yeckoe passutume. O3HaKoMIIeHMEe C OCHOBHbI-
MU cuctemMmaTn4eCKkumMum rpynnamMmm opraHM3mMoB.

OBonouns Yenoseka

AHanu3 1 oueHKa pasfMYHbIX TMNoTe3 O MPOUCXOXKAEHUU YeroBeka.
YMeHue cTpouTb gokasaTenbHyo 6asy No cpaBHUTENbHON XapaKkTepu-
CTVKEe 4esioBeka W NpuMmaToB, AoKasbiBas WMX POACTBO. BbisiBneHue
3TanoB 3BOJIOLMM YeroBeKa.

Yenoseueckne pachbl

YMeHne gokasbiBaTb pPaBeHCTBO 4YerioBe4YeCKMnx pac Ha OCHOBaHUU UX
poacTtBa U eanHCTBaA NPOUNCXOXOEHUA. Passutune TONEPaHTHOCTU, KPpU-
TUKa pacu3Ma BO BCEX €ro NpodaBIieHUAX.

OPIrAHN3MbI 1 OKPYXAIOLLAA CPEA

Skonorus Kak HayKa

OsHakoMrneHe C npegmMeToM, OBbLEKTOM, 3adadamu M MeTodamu
HayKku 06 oKpyxatoLei cpefie — 9KOMOrMH.

Cpeabl 0buTaHus opraHn3moB

MonyyeHve npeactaBneHun o cpege obutaHusa opraHvuamoB. U3yde-
H1e MopdOMNorM4ecknx 0COGEHHOCTEN PacTEHN N3 pa3HblX MecT 0bu-
TaHus.

Okonornyeckme gakropsl

dopmmpoBaHme NoHATUS 06 akonmoruveckux pakropax, nogpasgene-
HMM ux Ha rpynnbl. N3yyeHne ocoBeHHOCTEN 3IKOMOrnyecknx ¢akTo-
POB, NX BAIUSAHUS Ha XUBble opraHn3mbl. O3HaKoMMeHne ¢ MHOroobpa-|
3veM aganTauuin OpraHM3MOB K YCIIOBUSIM OKpyXatollen cpedbl. YMe-
HVe BbIABMNATb AEWNCTBME MECTHbIX 3KONOrMYEeCKNX (DaKTOPOB Ha KU-

BYIO Mpupoay.

AbunoTtnyeckune aktopbl

OsHakomrnieHve ¢ abuoTudeckumu daktopamm cpefdbl U 3aKOHaMu
OencTBus akonornyecknx ¢aktopos. [puMeHeHne MOonyYeHHbIX 3Ha-
HUA B NPaKTUYECKON AeATENbLHOCTN, U3ydeHne BIIMSAHUA cBeTa Ha pocCT
N pasBuUTUE YEpEeHKOB Koneyca.

BuoTtnyeckue aktopsbl

dopmMumpoBaHne BMONOrMYECKNX MOHATUA O NPUCNOCOBIEHHOCTH Opra-
HNU3MOB K COBMECTHOW >XM3HU B BMOreoueHo3ax; usydeHme pasHoobpa-
31s1 BMOTUYECKMX CBS3EN Mexay opraHnaMamu, (opMupoBaHMUE MOHS-
TMS: CMMOMO3, MyTyanunam, KOMMEHCaNM3M, KOHKYPEHLMS, XULLHUYe-
CTBO, NApa3nTM3M.

Skonornyeckne XapaKktepucTtun-
K/ nonynauuun

dopmupoBaHmne 3HaHM O nonynauusax. N3yyeHne mx CBOWCTB, CTPYK-
Typbl, Aemorpadumyeckmx nokasatenen. YMeHue ocyllecTBnATb Noa-
CYeT NIOTHOCTY NONynsAUUN pasHbiX BUAOB PACTEHUN.

COOBLECTBA 1 3KOJIOIM'MY

ECKME CUCTEMBbI

CoobLLecTBO OpraHn3moB —
ounoueHo3

dopmupoBaHme MOHATMSA «BMoLEHO3». 3HaeT CTPYKTYpPY €CTeCTBEH-
HbIX COOBLLIECTB >MBbIX OPraHn3moB. 3yveHne (akTopoB BAMSIOLLMX
Ha cyliecTBoBaHVWe BGMOLEHO30B U NokasaTenen, KoTopble Xapakrepu-
3y10T coobLecTBa.

Jkonoruyeckne cnuctembl (KO-
CUCTEMBI)

dopmupoBaHME MOHATUIA «3KOocUcTeMa» U «buoreoueHo3». O3HaKOM-
neHune ¢ knaccudmkaumemn aKocMcTem, 0COBEHHOCTAMM UX CTPOEHNSA 1

(.byHKLI,I/IOHI/IpOBaHMﬂ. (DOpMI/IpOBaHI/Ie MOHATUA «NAWeBad LUenb».




O3HakoMmneHWe ¢ TUNaMu MNULLEBLIX Lienein. YMeHne CTpouTb ApycH
HOCTb pacTUTenbHOro coobLlecTBa, NULLEBLIE Lenu U ceTu B buolie-
HO3e, a Takxke aKororMdeckue nupaMmuasl. YMeHune oGbACHATb NpUYm-
Hbl YCTOMYMBOCTU U CMEHbI 3KOCUCTEM.

anIPOD,HbIe 9KOCUCTEMDI

O3sHakomrnieHune ¢ npupoaHbIMMN 3KOCUCTEMAMMN. YMeHune XapaKTepunso-|
BaTb 3KOCUCTEMbI O3€EpP U PEK, XBOWHOMO Ui LLIMPOKOJTINCTBEHHOIO J1e-|
ca.

AHTpOI'IOI'EHHbIe 9KOCUCTEMDbI

3HaHMe OTNMYUTENbHbIX NMPU3HAKOB UCKYCCTBEHHbBIX COOOLLECTB — ar-
poakocucTembl U ypboakocuctemel. OnmcaHne aHTPOMOreHHbIX U3Me-
HEHWI B €CTECTBEHHbIX MPUPOAHbIX NaHawadTax CBOeN MECTHOCTMW.
CpaBHuTENbHOE OnMUCaHWe OAHOW U3 eCTEeCTBEHHbIX NMPUPOAHBIX CU-
cTeM (HanpuMmep, neca) u Kakon-HMbyab arpodKocucTeMbl (Hanpumep,
nweHu4Horo nons). CocTtaBneHne cxem nepegayun BeLecTB 1 aHeprum
no Lensam NuTaHnsi B NPUPOAHON 3KOCUCTEME N arpoLieHO3e.

BuopasHoobpasne kak daktop
YCTOMYMBOCTU SKOCUCTEM

dopmupoBaHue npeacTaBneHun o GuonormyeckoMm pasHoobpasum op-
raHM3MOB N ero COXpaHeHun.

Yyenue B.N. BepHaackoro o
brocdepe

OsHakomneHune ¢ yyeHnem B.U.BepHagckoro o 6uocdepe kak o rrno-
OanbHOM akocucTemMe. Hamnuume npencTaBneHUs O CXEMe 3KOCU-
CTeMbl Ha npumepe Buocdepbl, KPYroBOpoTE BELLECTB U NpeBpaLLle-
HUM 3Heprumn B Buocdepe. YMeHne gokasbiBaTb POfib XXMBbIX OpPraHus-
MOB B Brocdepe Ha KOHKPETHbIX NpyMepax.

YenoBeuecTBo B Brocoepe
3emnu

HaxoxgeHvne cBsa3nm nsmeHeHus B Guocdpepe ¢ nocnenctsusmMu ges-
TEeNbHOCTU YenoBeka B OKpyXawlen cpege. YMmeHue onpefe-
nATb  BO34EWCTBME NPOU3BOACTBEHHON AEATENbHOCTM Ha OKpYyXKato-
Wwyto cpegy B obnactu ceoen 6yayuien npodeccun. O3HakoMneHve ¢
rnobanbHbIMU 9KONOrMYeckUMK npobnemamMm U ymeHue onpenensTb)
nyTn ux pewenHns. OnucaHve n NpakTuyeckoe co3gaHue UCKYCCTBEH-
HOM 3KOCUCTEeMbl (NPECHOBOAHOrO akBapuyma). PelueHne akonornye-
ckmx 3agad. ObydyeHne cobnogeHnto npaBun MOBEAEHUS B MPUpPO-
ae, 6epexHomy OTHOWeHWIo K Bronornyecknm obbekTam (pacTeHu-
sIM, XXMBOTHBIM 1 X COOBLLIECTBAM) 1 UX OXPaHE.

BUOJIOIMA B XKU3HW (npodeccnoHanbHO-0pMEHTUPOBAHHOE COAEepXKaHNe)

BroTtexHonormm B XXmM3HM Kax-
aoro

OsHakomrieHne ¢ BroTexHomnormen kKak Haykow, OCHOBHbIMW Hanpas-
NeHNsMN COBPEMEHHON BUoTeXHONOrMN, 00bLEKTaMN BUOTEXHOMOTMIA.

OnpepneneHue «buoHnkar. Uc-
TOpWsi pa3BUTUSA Haykn BUOHW-
ku. Ee Buabl 1 o6beKTbl nsyde-
HUSA

O3HakoMmneHue ¢ NpMMepaMy UCMONb30BaHUS B XO3SIUCTBEHHOWN Aest-
TENLHOCTU Niofe MOPOPYHKLIMOHAMBHBIX YEPT OpraHM3aunm pacTe-
HUIA U XMBOTHBIX MPW CO34aHUN COBEPLUEHHBIX TEXHUYECKMX CUCTEM
M YCTPOMCTB MO aHamorMu C XuBbIMW CUCTEMaMW. 3HAKOMCTBO C
Tpy64aTbIMK CTPYKTYpaMu B X1BOW NPUPOAE U TEXHUKE, adpoanMHamu-
YEeCKUMU U TMAPOAUHAMUYECKUMW YCTPONCTBAMU B KMBOW Mpupoae u
TEXHUKE. YMEHUE CTPOUTb MOAENW CKnagyaTon CTPYKTYpPbl, UCMOSb3Y-
emMble B CTpoMTenbCTBE. 3HAET, Kak UCMOSb30BaTb 3IEMEHTHI GUOHMKM
Ha ypOKax OKpyKaroLero Mupa.

PactutenbHbli N XUBOTHbIN

MUp

dopmmpoBaHMe NpeacTaBneHUn O CyLLEeCTBEHHbIX MpU3Hakax pacre-
HuA. O3HakoMneHne ¢ pasHoobpasvem pacTeHu Ha 3emne. YmeeT
HasblBaTb YacTW pacTeHusd. 3HaeT npouecchbl XU3HeOesTeNbHOCTU
pacTeHWU, YCNoBusl, Heobxoanmble AN KU3HN pacTeHUA. 3HaeT KOM-
HaTHblE pacTeHus, NpaBuna cogepxaHusa n yxoga. NoHumaeTt 3Haun-
MOCTb pacTeHuin B NPUPOAE U XM3HU YernoBeka. PopMmmpoBaHue npea-
CTaBMNEHUN O BNUSHUN AEATENbHOCTM YenoBeKa Ha YMEHbLUEHWNE YUC-
NEHHOCTU ¥ pa3Hoobpasuns AMKopacTylux pacTeHuin. BrnapeeTt Hop-
MamMu M npaeBunamu noBefeHuss B npupoae, 6epexHo OTHocUTCA K
pacteHnsaMm. O3HakOMMEeHne C pacTeHMSIMU POAHOMO Kpasi, UX Ha3Ba-
HMSAMW U KpaTKOW XapakTepucTukon. [lonydyeHve npeacTtaBrneHun O
rpubax.

dopmmpoBaHMe NpeacTaBneHUi O CYLLECTBEHHbIX MPU3HaKax XWBOT-
HbIX. YMeeT onpenenstb XXMBOTHbBIX B FPynMbl MO UX npu3Hakam. dop-
MUpOBaHWE MOHATUS O HaceKkoMblX, pblbax, NTuuax, 3Bepsix, 3eMHO-
BOAHbIX, NPECMbIKAOLWUXCS, UX BHELHUX Mpu3dHakax. 3HaeT oTnn4yus
OOMALLUHUX U AUKUX XMBOTHbIX, KaK yXaxusaTb 3a JOMALLHUMU XXMUBOT-
HbIMW. 3HaeT NPOLECChl XXM3HEAEATENbHOCTU XUBOTHBIX, YCIIOBUS, He-




obxoauMble AN KU3HU XUBOTHbIX. MOHMMAaET 3HAYNMOCTb XXUBOTHBIX|
B MPUPOAE U KN3HM YeroBeka. O3HaKOMIIEHNE C KMBOTHLIMM POAHOIO
Kpasi, MX Ha3BaHUAMMW U KpaTKOW XapakTepUCTUKOMN.

7. ONMUCAHUE YHEBHO-METOOUYECKOIO U MATEPUAJIBHO-
TEXHUWYECKOIO OBECMNEYEHUSA OBPA3OBATENIbHON OAEATENIbBHOCTHU

7.1 MaTtepunanbHo-TexHUu4Yeckoe obecnevyeHme

Peanusauusa nporpammbl gucumnnnunHel «bruonormua» tpebyeT Hanuuma ydebHon ayam-
TOPUKN, OCHALLLEHHON 0BOpyaOBaHMEM, TEXHUYECKMMU cpeacTBamMM OBydeHnsa ansa npo-
BeAEHUs1 3aHATUN BCeX BMAOB, NPeayCMOTPEHHbIX obpasoBaTenbHOM NporpammMmon, B
TOM 4Yucne rpynnoBbIX U MHOMBUAYAlNbHbLIX KOHCYNbTaUuMi, a Takke ANns npoBeaeHUs
TeKyLero KOHTPOss 1 NPOMEXYTOYHOM aTTecTalmu.

O6opynoBaHune kabuHeTa:
Habop gemMoHcTpaumoHHoro obopynoBaHus (HoyToyk HP; akpaH; npoektop Toshiba;
Tenesun3op Elenberg);
mMukpockon brnonam-P118 wr.; mmukpockon MBC 8 wr.;
Kponuka ckenetT 1 wr.;
MUKponpenapaTbl 34 WT.; BNaxHble npenapaTbl 7 LWT.;
KONNEeKUMOHHbIN dooHA HacekoMbix 500 BMAOB; KONNEKUMOHHbIN (POHA MO3BOHOYHbIX —
20 BugoB
nporpaMmmHoe obecneveHue:
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 NuueHsna becnnatHo (GPL) https://www.7-zip.org/license.txt.
Dr. Web Enterprise Security Suite.

Ayantopus yKkoMnnekToBaHa crneumnanm3ampoBaHHOM Mebenbto.

7.2 MUHcopmaumoHHoe ob6ecnevyeHne obyveHus

Mepe4vyeHb y4eOHbIX M3gaHun, MHTepHeT-pecypcoB, AONONHUTENLHOW nuTepary-
pbl

B 6ubnuoTteyuHbin oHO BXOAAT y4eOHMKKM, ydebHO-meToanveckne KOMMIIEKTbI
(YMK), obecneumBatowme ocBoeHne yvyebHown ancumnnuHbl «Bronorusa», pekomeHgo-
BaHHble UNM AoNyLUeHHble ANS UCNONb30BaHUA B NpodeccuoHanbHbix obpasoBaTerb-
HbIX OpraHu3auusax, peanuayowmx obpasoBaTenbHyl nporpammy cpegHero obuiero
obpasoBaHua B npegenax ocsoeHnsa OOl CIO Ha 6a3e ocHoBHOro obuiero obpaso-
BaHMS.

BubnuoTteyHblin doHO MOXET BbITb AONOMHEH 3HUMKIIONEaMsiMK, aTnacamu, crno-
BapsiMu, CrpaBOYHMKaMM Mo GMOMOrMM, HaydyHOM U Hay4YHO-MOMYNAPHOW NUTepaTypou
€CTEeCTBEHHO-Hay4YHOro CoaepXaHus.

PekomeHaoyemas nutepaTypa:

[nsa obyyarowmxca


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

1. KameHckun, A.A. Brnonormna. Obwasa 6uonorna. 10-11 knaccel: y4ebHuk / A.A.
KameHckun, E.A. KpukcyHoB, B.B. lNaceyHuk. — 3-e unag., crepeotun. — M.: [dpodoa,
2018. — 368 c.

2. Temnukos, 1. A. buonorus : yyebHoe nocobue : [6+] / [I. A. TeMHukoB. — 2-e
n3g., nepepab. n gon. — Mocksa : Pycckoe cnoso, 2014. — 41 c. : un. — (®roC. NHHo-
BaLIMOHHAas LuKona). — Pexum aocTtyna: rno noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=486210 (gata obpaiieHus: 05.05.2024).
— ISBN 978-5-00007-300-1. — TeKCT : 3fIEKTPOHHbIN.

[nsa npenogasaTenen

1. Buonorua 10-11. Yrny6neHHbIn ypoBeHb: y4ebHUK Ansa yyaiwimxcsa obuieobpaso-
BaTenbHbIX yypexaenun / J1.B. Boicoukaqa, .M. Obimwuny, A.O. PyBUHCKUI; nog pea.
B.K. WymHoro, I'.A. Abimwuy,. — M.: TpoceeweHne, 2018. — 368 c.

2. YepHyxuHa, L. B. 3HaeTe nu Bbl GUonorm? : BONpoChbl N OTBETHI : y4ebHoe no-
cobwue : [12+] / WN. B. YepHyxnHa. — HoBocnbupck : Cnbupckoe yHmBepcuteTckoe usga-
TenbcTtBo, 2004. — 160 c. — (loTtoBuMcAa Kk EIM3!). — Pexum goctyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=57226 (mata  obpalleHus:
05.05.2024). — ISBN 5-94087-175-5. — TEKCT : 3NEKTPOHHbIN.

MHopmMaLnOHHbIE 3NEKTPOHHO-06pa3oBaTefibHbIE pecypchl
(MHTEepHeT-pecypcbl)

1. Marnbiw, C. C. buonorus : NonHbIA Kypc NOArOTOBKM K TECTUPOBAHMIO U dK3aMe-
Hy : [12+] / C. C. Marnbiw. — MuHck : Tetpanut, 2018. — 384 c. : Tabn., cxeM. — Pexum
poctyna: no noanmucke. — URL: https://biblioclub.ru/index.php?page=book&id=571725
(nata obpaleHus: 05.05.2024). — bubnumorp. B kKH. — ISBN 978-985-7081-90-5. — Tekct
. ONEKTPOHHbIN.

2. NeTtyxoBa, E. B. MonekynsapHas 6uonornsa ¢ anemMeHTamm reHeTuku n MMKpobuo-
norum : yuebHoe nocobue : [12+] / E. B. lNeTyxoBa, 3. A. Kanapckas, A. FO. KpblHuukas ;
KasaHckuin HaumoHanbHbIM nccnefoBaTenbCKNMn TEXHONOMMYECKU NHCTUTYT. — KasaHsb :
KasaHcknii HauMoHanbHbIA UCCneaoBaTeNbCKUN TexHonorndyecknn yHnsepcutet (KHU-
TY), 2019. — 96 c. : un., Tabn.. cxem. — Pexum pgoctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=683815 (gata obpaiwieHusn: 05.05.2024).
— Bbubnwuorp. B kH. — ISBN 978-5-7882-2690-3. — TeKCT : 9NEeKTPOHHbIN.



