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®EAEPAIbHOE TOCYOAPCTBEHHOE BHOAMETHOE OEI5A3OBATEﬂbHOE YYPEXAEHWE BbICLLEFO OBPA3OBAHMUA

ANTANCKNUN TOCYAAPCTBEHHbIN YHUBEPCUTET

NMPOrPAMMA
BCTYNUTENbHOIro UCNbITaHUA NO Guonornu
npu npMéme Ha obyyeHue no nporpammam 6akanaBpuara (cneuuanurteTa)
B 2024/2025 yye6HOM rony

Buonorusa kak HaykKa. MeToAabl Hay4yHoOro no3HaHus

Buonorns kak Hayka. CBa3b ©Ouonormm ¢ oO6LWECTBEHHLIMWU, TEXHUYECKUMU
N OpYrMMU eCTeCTBEHHbIMU Haykamu, unocoduen, 9TUKOW, ICTETUKOM U MpPaBOM.
Ponb 6uonorum B (oOpMMPOBaAHMM COBPEMEHHOW Hay4yHOM KapTuHbl Mupa. Cuctema
Buonornyecknx Hayk.

MeToabl NO3HaHMSA XMBOW Npupoabl (HabntogeHue, 3KCMEPUMEHT, OonucaHue,
n3mMepeHune, Knaccugukaums, MogennupoBaHune, ctatuctTudeckas obpaboTka gaHHbIX).
XKuBble cuctembl (buocmuctembl) Kak npeameTr udyyveHus Guonornn. OTNMYME XKMBbIX
CUCTEM OT HEOpPraHNU4Yeckon Npupoabl.

CeowictBa 6Guocuctem n ux pasHoobpasme. YpOBHM opraHuMsaumm Buocmuctem:
MONEKYNAPHbIN, KNEeTOYHbIA, TKaHEBbIA, OpPraHU3MeEHHbIW, MNOoNynsLUMOHHO-BUOOBON,
9KOCUCTEMHbIN (BruoreoueHoTU4YECKNn), GuocepHbIn.

KneTka kak bmonorn4yeckas cucrtema

XMUYecknn coctaB  KNeTkn. XUMUYECKUe SNEeMEHTbl:  MakpO3feMEHThI,
MUKpO3rieMeHTbl. Boga n MmHepanbHble BelecTBa.

®dyHKUMM  BOObI U MUHepanbHbIX BelwecTB B kneTtke. [logaepxaHue
ocMmoTu4eckoro banaHca.

Benkn. CoctaB n ctpoeHne ©6enkoB. AMWHOKMCAOTHI — MOHOMEpPbI Oenkos.
HeszameHMMble M 3aMeHUMble aMUHOKUCIIOTbl. AMWHOKUCIIOTHBIA COCTaB. YpPOBHU
CTPYKTYpbl 6enKoBOM MOMeKynbl (MepBuUYHasi, BTOPUYHAdA, TpeTU4Has 1 YyeTBepTMYHas
CTPYKTypa). Xumndeckue ceonctea 6enkoB. buonornyeckme yHKUnmM 6Genkos.

depmeHTbl — Buonormyeckne katanmsatopbl. CTpoeHMe dhepMeHTa: aKTUBHbIN
LUeHTp, cybeTpaTHasa cneumdunyHocTb. KohepmeHTbl. ButamuHbl. OTnndmna oepmeHToB
OT HEOPraHNYeCKMX KaTanm3aTopos.

YrneBoabl: MOHOcaxapuibl (rnwoko3a, pubosa u gesokcmpmnbosa), amcaxapuibl
(caxapos3a, nakto3a) W nonucaxapugbl (Kpaxman, [fIMKOreH,  Lenmnonosa).
Buonornyeckne yHKUUKM yrneBoaos.

Jivnnabl: TpurnMuepuabl, doconunuabl, cTepouabl. MppoduneHo-
rmopocdobHble csonctBa. buonormyeckme cyHkummn nunuaos. CpaBHEHWE yrneBoaos,
6enkoB 1 NUNNOOB Kak NCTOYHUKOB SHEPTU.

HykneuHosble kucnotbl: OHK n PHK. Hykneotngbl — MOHOMeEpPbI HYKIIEMHOBbIX
kncnot. CtpoeHue n gyHkumm OHK. CtpoeHne u dyHkumm PHK. Buabl PHK. ATO:
CTPOEHME N PYHKLMUN.

LnTonorns — Hayka o kneTke. KnetouHasa Teopus — npumep B3aMMoLenCcTBUA
naoemn n (paktoB B Hay4HOM NO3HaHUK. MeToabl N3y4eHUs KNeTKu.

KneTtka kak uenoctHas xuBas cuctema. Ob6wimne npusHakyM KNeTok: 3aMKHyTas
HapyxHaa membpaHa, monekynsl [HK kak reHeTudeckun annapaT, cMcTemMa CUHTE3a
Benka.

Tunbl KNeTok: aykapuoTuyeckass u npokapuotmyeckass. OCOB6eHHOCTU CTPOeHUs
NpoKapnoTu4eckon knetkn. KnetoyHas cteHka Gaktepuin. CTpoeHme ayKkapnmoTU4eCcKon
KneTkn. OCHOBHbIE OTNIMYNSA PACTUTENBHOW, XXUBOTHOM N TPUBHON KIETKMW.



[MOBEPXHOCTHbIE  CTPYKTYpbl  KNETOK: KMeTOYHass CTeHKa, [IMKOKamnukce,
nx pyHkumn. MNMnasmatndeckas membpaHa, e€ cBonctea U yHkumn. Lintonnasma mn eé
opraHonabl. OgHomembGpaHHble opraHouabl knetku: AINC, annapat [onbaxu, nmso-
coMbl. [lonyaBTOHOMHbIE OpraHouAbl KMeTKU: MUTOXOHAPUKM, nnactugbl. [Mponcxox-
AeHne MUTOXOHAPUK 1 nnactua. Buabl nnactng. HemembpaHHble opraHouabl KNeTKu:
pUBOCOMBI, KNETOYHbIN LUEHTP, LLEHTPUOMNN, PECHUYKN, XIYTUKN. DYHKUUN OpraHoMaoB
KneTku. BknoyeHus.

Anpo — perynatopHbeli UeHTp kneTkn. CTpoeHue agpa: saepHas oboriouka,
Kapuonsasma, XpoMaTuH, A4pbILKO. XpOMOCOMBI.

O6bmeH BewecTB, unu MeTabonuam. Accumumnaums (nnactuyeckuin obmeH)
n guccnmunauma  (aHepretmyeckun obmeH) — [Be CTOPOHbl €4MHOro npouecca
mMeTabonuama. Ponb 3akOHOB COXpaHEeHUs BewecTB W 3HepruM B MOHMMaHuu
meTabonmama.

Tunbl obmMeHa BeLLEeCTB: aBTOTPOMHbBIN U reTepoTPOdHbIN. Ponb doepmMeHToB B
obMeHe BeLecTB U NpeBpaLleHNN SHEPTUN B KNETKE.

dotocuHTes. CeetoBas UM TemHoBad ¢asbl doTocuHTe3a. Peakuum
doTocmHTE3a. APPEeKTUBHOCTL POTOCUHTE3A. 3HAYEHNE (POTOCUHTE3a ANSA XU3HU Ha
3emne. BnusHue ycnoBun cpeabl Ha POTOCMHTE3 UM CNOCOObLI  MOBbILEHUS
€ro NPOAYKTUBHOCTW Y KyJbTYPHbIX PacTEHUN.

XeMocuHTe3. XemocuHTesupylowme Oaktepun. 3HadyeHWe XeMocuHTe3a Ang
XWN3HU Ha 3emne.

OHepreTnyeckun obmeH B kneTke. PaclienneHne BelwlecTs, BblAeNeHne N akky-
MYNUpOBaHME 3HeprM B KNeTke. JOTanbl 3HepretTuyeckoro obmeHa. [nmkonua.
BpoxeHne wn ero Buabl. KucnopogHoe OKUCHEHWE, WU KINETOYHOEe [blXaHue.
OkncnutenbHoe docgopunmpoBaHme. APPeKTUBHOCTbL IHEPreTUHECKOro OOMeEHa.

Peakunun matpunyHoro cuHTtesa. ['eHeTuyeckasa nHgopmauus n JHK. Peannsaunsa
reHeTU4deckon WHdopMauunm B KreTke. [eHeTudeckMn Ko WM ero CBOWCTBA.
TpaHckpunumna — maTpuyHbin cuHTed PHK. TpaHcnauua — 6uocuHTes Genka. Jrtanbl
TpaHcnsumn. KognposaHue aMmHokMUcroT. Ponb pubocom B BrocmHTese berka.

HeknetouHble opMbl XU3HM — BUpYyCbl. McTopua OTKPbITUS BUPYCOB
(d. N. NBaHoBckni). OCOBEHHOCTM  CTPOEHUA U JKU3HEHHbIW LMK BUPYCOB.
BakTepnodarn. bonesHn pacteHuin, XUBOTHbIX U YerioBeKa, Bbl3blBAEMblE BUPYCaMM.
Bupyc wummyHopoedwuumta denoseka (BUY) — Bosbygutens CllWOa. O6patHas
TpaHCKpUNUmMs, peBepTa3a U uHTerpasa. [podunaktvka pacnpocTpaHeHUs BUPYCHbIX
3abonesaHun.

KneTouHbI  LUMKIT, WM KU3HEHHbIM UKMKN KneTkn. WMHTepdasa v MUTOS3.
Mpoueccol, NnpoTekawwme B MHTepdase. Pennnkauna — peakuns MaTpu4yHOro CUHTe3a
OHK. CrtpoeHne xpomocom. XpOMOCOMHbIN Habop — kapuoTun. [OunnouaHbin wn
ranfiougHbln  XpOMOCOMHble  Habopbl. Xpomatuabl. LluTonormyeckme  OCHOBBbI
Pa3MHOXEHUSA N NHONBUAYASNTbHOrO pas3BUTUS OPraHM3MOoB.

HenexHne knetkm — wmuto3. Ctagum wmuTo3a. [lpouecchl, npoucxoasime
Ha pasHbIX cTagusix Mutosa. buornormyeckuin cmbicn MUTO3a.

Mporpammupyemas rmbens KneTku (anonTtos).

dopMbl pa3mMHOXeHUs opraHuM3moB: 6Gecnonoe u nonosoe. Bugbl 6ecnonoro
pPasMHOXEHUs:  OeneHne  HagBoe, MOYKOBaHME OAHO U MHOTFOKMETOYHbIX,
crnopoobpa3oBaHve, BeretatMBHOE pa3MHOXeHMe. WICKyCCTBEHHOE KIOHMpOBaHWE
OpraHM3MoB, ero 3Ha4YeHue ang cenekuunu.

[MonoBoe pasMHOXeHue, ero oTnnymnsa ot Gecnonoro.

Menos. Ctagun menosa. [lpouecchl, npoucxogdlime Ha cTagusax Menosa.
MoBegeHue xpomocoM B Mmenose. KpoccuHrosep. brvonorn4yeckum cmbiCi U 3HaYeHue
Meno3sa.



lameToreHes — npouecc obpasoBaHWs MOMOBbLIX KNETOK Y XMUBOTHbLIX. [1onoBble
Xenesbl: CeMEeHHUKN N andHukn. OBpasoBaHue K pasBUTUE MOSOBbLIX KEeTOK-rameT
(cnepmaTo3oua, AnuekneTka) — cnepmartoreHe3 n ooreHe3. OCoBEeHHOCTU CTPOEeHUs
ANLEKNETOK 1 cnepmaTo3ongoB. OnnogoteopeHue. MNMapTeHoreHes.

WHovBnayanbHoe  pas3Butue  (OHToreHes).  3OMbpuoHanbHoe  pasBuTue
(ambpuoreHes). JTanbl 3MOPUOHANBHOrO pPa3BUTUS Yy MO3BOHOYHLIX >KMUBOTHbIX:
apobneHuwe, ractpynsauus, opraHoreHe3. [locTtambpuoHanbHoe passutue. Tunbl
NOCTaMOpPMOHANbLHOIrO pasBUTUA: NPsIMOe, Henpsimoe (NMYMHo4YHoe). BrnivsiHne cpepnpl
Ha pa3BuTME OPraHU3MoB, PaKTOPbI, CMOCOOHbIE BbI3blBaTb BPOXAEHHbIE YPOACTBA.

Poct n passutne pacteHuin. OHTOreHe3 LBETKOBOrO pacTeHWUda: CTpOoeHue
CEMEHW, CTagun pasBuUTuUS.

Cuctema n mHoroo6pasme opraHM4ecKoro mumpa

MHoroobpasme opraHuamoB. 3HadeHue pabot K. JlnHHes n XK.-b. Jlamapka.
OcHOBHble cUcCTEMaTUYECKME (TAKCOHOMMYECKME) KaTeropuwu: BuA, pon, CEMEWNCTBO,
oTpsA4 (NopsiAok), Kracc, Tvin (oT4aen), LapcTBo; UX COMOAYUHEHHOCTD.

Bupycbl — HekneTo4vHble opMbl Xn3HU. Mepbl NpodmnakTUkM pacnpocTpaHeHns
BMPYCHbIX 3aborieBaHuni.

LlapctBO 6GakTtepui, CTPOEHWE, XU3HEeOEeATeNbHOCTb, pPa3MHOXeEHWEe, porb
B Npupoge. baktepun — Bo3byautenn 3aboneBaHWn pacTeHUN, XUBOTHbLIX, YenoBeka.
Mpodunaktrka 3aboneBaHnin, Bbi3biBaEMbIX DaKTEPUSMUN.

LlapctBo rpuboB, cTpoeHue, >XU3HEeAEATENbHOCTb, pa3MHOXeHune. Wcnonb-
30BaHWe rpuboB AN MNonydeHus NpoayKTOB MUTaHUS W nekapcTB. PacnosHaBaHue
CbeOoOHbIX M AO0BUTBLIX rpuboB. JlMwanmHuku, ux pasHoobpasve, 0COBEHHOCTU
CTPOEHUS N Xun3HeaeaTensHocTU. Ponb B npupoae rpnbos 1 NuLLIanHUKOB.

LlapctBo pacteHun. CTpoeHue (TKaHW, KIeTKW, OpraHbl), Xu3HeOdesTenbHOCTb
N pa3sMHOXEHWe pacTUTENbHOro opraHMaMa (Ha npumepe  MNOKPbITOCEMEHHbIX
pacteHuin). PacnosHaBaHue (Ha pUCyHKax) opraHoB pacTeHUN.

MHoroo6pasne  pacteHun.  OcCHOBHble  OTAenNbl  pacteHun.  Knaccel
NMOKPbITOCEMEHHbIX, POSib PACTEHUIN B NPUPOLE U XU3HU YeroBeka.

LlapctBO *MBOTHbIX. OOHOKNETOYHbIE N MHOFOKMETOYHbIE XMBOTHbIE. XapakTe-
PUCTMKA OCHOBHbIX TUMOB 6€CMNO3BOHOYHbLIX, KIAcCOB YreHUCTOHormx. OcobeHHOCTU
CTPOEHUS, KUIHEOEeATENBHOCTU, Pa3MHOXEHWS, POSb B MPUPOAE U XU3HW YernoBeka.

XopOoBble XMBOTHblE. XapakTepuCTUKa OCHOBHbLIX KraccoB. Ponb B npupoge
M OKU3HW YernoBeka. PacnosHaBaHwe (Ha pUCyHKax) OpraHoB M CUCTEM OpraHoB
Y XXMBOTHBbIX.

BocnpoussegeHne opraHmsmoB, ero 3HadeHue. Cnocobbl pasMHOXEHUS,
CXOOCTBO W OTNMYME TMOMoOBOro KU ©Oecnosioro  pasmMHoxeHud. OnnogoTBopeHue
Yy UBETKOBbIX pPaCTEHUA UM MO3BOHOYHbIX >KUMBOTHbIX. BHelHee W©n BHYTpeHHee
onnogoTBOPEHHUE.

OCHOBbI FEHETUKU U CeneKuumn

MpeomeT n 3agayn reHeTukn. Uctopusa pasBuTUS reHeTuku. Ponb uutonorum
N aMBPMONOrMN B CTAaHOBIIEHUN FEHETUKU. Bknag poccumnckux m 3apybexHbiX YYEHbIX
B pa3Butne reHeTukn. Metoabl reHeTukn (rmbpugonornvyecknin, LUTOreHeTU4eCcKni,
MonekynsipHo-reHeTnyeckun). OCHOBHble reHeTudeckne noHATUA. [eHeTuyeckas
CYMBOJIMKA, UCMNOSIb3yeMasi B CXeMax CKpeLLMBaHUN.

3aKOHOMEpPHOCTM HacneaoBaHMA MNPU3HaKoB, YCTaHoBneHHble [. MeHaenewm.
MoHornbpuaHoe ckpewmBaHme. 3akoH egmHoobpasus rmbpuaoB NEPBOro MOKOMNEHUS.
MpaBuno goOMUHMpPOBaHNA. 3aKOH pacLLenfeHnss Npu3HakoB. [MNoTe3a YNCTOTbI ramer.
lMonHoe 1 HenonHoe JOMUHMPOBAHME.



OurmbpuaHoe ckpewmBaHne. 3aKOH HE3aBMCMMOrO HacrnegoBaHUS MPU3HAKOB.
LinToreHeTnyeckme  OCHOBbl  OUMMOPMAOHOIO  CKpewmBaHus.  AHanuaupyollee
cKkpelwmBaHue. Vcnonb3oBaHMe aHanuM3upyloLwero cKpewmBaHna Ond onpegeneHus
reHoTuna ocobwu.

CuenneHHoe HacnegoBaHue npusHakoB. PaboTta T. MopraHa no cuenneHHomy
HacrnegoBaHUIO reHoB. HapyLueHne cuenneHuns reHoB B peayrnbTaTe KpOCCUHIoBepa.

XpoMocoMHasa Teopusa HacneacTBeHHOCTU. ['eHeTn4eckme KapTbl.

eHeTMka nona. XpoMOCOMHOe onpeaenieHne nosia. AyTOCOMblI U MNOMoOBblE
XpoOMOCOMbl. [OMOorameTHble W reTeporameTHble opraHuambl. HacneposaHue
NPWU3HaKOB, CLEMMEHHbIX C MOSIOM.

M3meH4nBoCTb. Buabl M3MEHYMBOCTU: HeHacrneacTBEHHasi U HacneacTBeHHas.
Ponb cpegbl B HeHacnegCTBEHHOM M3MEHYMBOCTU. XapakTepucTuka moguduka-
UMOHHOW WM3MEHYMBOCTU. BapuaumoHHbIn psig UM BapuaumoHHas Kpueas. Hopma
peakuumn npuaHaka. KonmyecTBeHHbIE U Ka4eCTBEHHbIE MPU3HAKM M MX HOPMa peakunu.
CsoucTtBa MoanuKaLMoHHON N3MEHYNBOCTU.

HacneaoctBeHHasd, wnu reHotunuyeckas, W3MeH4MBOoCTb. KomOGuHaTmBHas
N3MeH4YnBOCTb. Meno3 1 NosioBoM NpoLecc — OCHoBa KOMOWHATMBHOW N3MEHYNBOCTMU.
MyTtaumoHHaa u3aMeH4MBoCTb. Knaccudukauua myTauun: reHHble, XPOMOCOMHbIE,
reHoMHble. YactoTa W nNpuYMHbBl  MyTaumin. MyTareHHble  akTopbl.  3akoH
roMOJSIOrnM4YeCKMX pSLoB B HacneacTseHHon nsmeHymsoctu H. V. BaBunosa.

BHesigpepHasa HacneacTBEHHOCTb Y UBMEHYNBOCTb.

leHeTuka uyenoBeka. Kapumotun uyenoBeka. OCHOBHble METOAbl TEHETUKMU
yerioBeka: reHeanorMyecknn, OMAN3HELOBbIA, LUTOrEHETUYECKNUN, BUOXMMUYECKUN,
MONEKynsipHoO-reHeTnyeckmin. CoBpeMeHHOE onpenerieHne reHotuna: nosIHoreHoMHoe
CEKBEHMpOBaHME, TrEeHOTUNMPOBaHWME, B TOM u4ucre ¢ nomouwpto [1LP-aHann3sa.
HacnencTtBeHHble 3aboneBaHusa yernoBeka: reHHble oonesHu, oonesHu
C HacneacTBEHHOW MpeapacrnonioXXeHHOCTb, XPOMOCOMHble 6onesHn. ComaTuyeckune
N reHepaTtuBHble MyTaumn. CTBoONoOBbLIE KNETKW. [NpuMHUMNbI 300pOoBOro obpasa XuU3Hu,
ANArHoCTMKN, MNpoOMUNaKTUKM W NedYeHust reHeTndeckux ©OonesHen. Meaunko-
reHeTn4eckoe KOHCYNbTMPOBaHME. 3HayeHune MeOULIMHCKOMN reHeTuKn
B NpeaoTBpaLLEHNN U NEYEeHUN FreHeTUYEeCKuX 3aboneBaHnin YenoBeka.

Cenekumsi kKak Hayka M npouecc. 3apoXaeHwe cenekumm n OOMeCTUKauuS.
YyeHne H. . BaBunoBa o uLeHTpax MNPOUCXOXAEHUS U MHOroobpasus KynbTypHbIX
pacTteHuni. LieHTpbl NponcxXoXxaeHns AoMaLLHKX XUBOTHbIX. COpT, nopoaa, wramMmm.

CoBpemMeHHble MeToabl cenekuun. MaccoBbii M MHOMBUAYaAlbHLIN OTOOPLI
B Cenekumm pacteHmin u XmBOoTHbIX. OueHka akcTepbepa. bnuakopoacTtBeHHoe
ckpewmBaHme (MH6puanHr). Yuctasa nuHms. CkpelumBaHne YUCTbIX NMHUA. [eTeposuc,
unn mbpuagHas cuna. HepoactBeHHoe ckpewmBaHue (aytbpuanHr). OToanéHHas
mbpuamnsaumna n eé ycnexu. VICKyCCTBEHHbIA MyTareHe3 U nosiydeHue nosimniongos.
HocTkeHus cenekunm pacTeHUN, XXMBOTHbLIX N MUKPOOPraHN3MOB.

BbuotexHonorMss kak oTpacnb Npou3BoACTBa. [EHHast WHXeHepusi. JTanbl
co3gaHus pekombuHaHTHon HK 1 TpaHCreHHbix opraHM3MoB. KneTtoyHas nHXeHepus.
KneToyHble KynbTypbl. MUKpPOKNOHaNbHOE pa3MHOXeHWEe pacTeHun. KnoHuposaHue
BbICOKOMNPOAYKTMBHLIX CEMNbCKOXO3SMCTBEHHbBIX OPraHM3mMoB. JKOMOrMYecKne u atmye-
ckue npobnemsbl. M'eHeTU4eckn moanduumpoBaHHbie opraHnamsl (FMMO).



OpraHu3am YyenoBseka U ero 340poBbLe

TkaHn. CTpoeHue U1 XuU3HedesATeNbHOCTb OpraHoB W CUCTEM OpraHoB:
nuLieBapeHuns, AblxaHus, BblaeneHuns. PacnosHaBaHue (Ha pUCyHKax) TKaHeun, OpraHos,
CUCTEM OpPraHoB.

CTpoeHne ”n Xu3HeOeATeNbHOCTb OpraHoB W CUCTEM OpraHoB: OMOPHO-
ABUraTenbHON,  MOKPOBHOW,  KpoBooOpalleHunsa, nnumdgooTToKka. PasmHoxeHue
N pa3BuTUe Yyeroseka. PacnosHaBaHune (Ha pUCyHKax) OpraHoB Y CUCTEM OpPraHoB.

BHyTpeHHss cpefa opraHuama yenoseka. [pynnbl kKpoBu. NepenuBaHne KpoBW.
MMmyHuTeT. OOMeEH BewecTB W MNpeBpallEeHNE 3HEPrn B OpraHu3Me 4YenoBeka.
ButamuHebl.

HepBHas 1 aHOOKpPUHHAsA cucTeMbl. HerporymopansHas perynauusi npoLeccoB
XN3HEeOesATeNbHOCTM OpraHn3ma Kak OCHOBa ero LerioCTHOCTU, CBSA3M CO CcpefoMn.

Ananusatopbl. OpraHbl YyBCTB, UX poSib B opraHuame. CTpoeHne u pyHKuuu.
Bbicwas HepBHas gesTternbHOCTb. COH, ero 3HayeHue. Co3HaHue, NamsaATb, 3MouunM,
peyb, MbiwneHne. OCoBEeHHOCTN NCUXUKKN YeroBeka.

JInyHass n obwecTBeHHas rurneHa, 34opoBbid 0b6pas Xu3Hu. [NpodunakTuka
NHEKUNOHHBIX 3aboneBaHunin (BUPYCHbIX, BakTepuarbHbIX, FPUOKOBbLIX, Bbl3blBAEMbIX
XMBOTHbIMK). [MpegynpexaeHve TpaBMaTu3Ma, NpuUeMbl OKasaHuUs MepBON MOMOLLM.
Mcuxnyeckoe n pusnyeckoe 3gopoBbe YernoBeka. PakTopbl 340pOBbsS (aYTOTPEHUHT,
3aKkanueaHue, ABuraTeribHas akTUBHOCTb). PakTopbl pucka (CTpecchbl, rmnoguHamus,
nepeytomrieHve, nepeoxnaxaeHue). BpeaHole U nonesHble NpuMBbIYKW. 3aBUCMMOCTb
3[0pOBbs YerioBeka OT COCTOSIHUSA OKpyxawwen cpenbl. CobniogeHne caHuTapHO-
TMrMeHNYecKkUxX HOpPM M NpaBun 340p0oBOro obpasa XusHu. PenpoayKkTMBHOe 300pOBbe
yenoseka. [locnencTBusa BRMSHUA arnkoronsi, HWKOTMHA, HAPKOTUYECKUX BeLlecTB
Ha pa3BUTUE 3apoAbllla YeroBekKa.

dBonLUA XKNUBON NPUPOALI

MpeanocbinkM BO3HUKHOBEHWS 3BOSIIOLMOHHOW Teopuu. OBOMOLUMOHHAs Teopus
n e€ mecto B Guonormn. BnusHue SBOMIOLMOHHOW TEOpUM Ha pasBuTME Buomnornm
N OpYrux Hayk.

CeugetenbctBa aBonouun. [laneoHTonormyeckne:  nocneaoBaTeNbHOCTb
NOSIBIIEHNS BMAOB B NarieoOHTONIOrMYECKOW neTonucu, nepexopHslie opmbl. buoreo-
rpadomyeckue: CXoaCcTBoO U pasnmume dpayH n goriop MaTepPUKOB U OCTPOBOB.

Ombpuonornyeckue: CxoAcTBa M pasnuMyuna  3MOpPUMOHOB  pasHbIX BUOOB
NO3BOHOYHbIX. CpaBHUTENbHO-aHATOMUYECKME: TOMOSIOTNYHbIE, aHanorMyHble, pyau-
MEeHTapHble opraHbl, ataBn3mbl. MonekynsipHO-6MoxuMmmnyeckune: CXoacTBO MEXaHN3MOB
HacrneacTBEHHOCTU U OCHOBHbIX MeTabonnyeckmx nyTen y BCeEX OpraHn3mMoB.

OBonunoHHas  Teopua Y. [lapsuHa. Mpeonocbinikn ~ BO3HUKHOBEHUS
AapBuMHM3Ma. [Bwxywime cunbl  9BonouMm  BugoB no  [apBuHy  (M36bITOYHOE
pa3MHOXeHWe Mpu OrpaHUYEeHHOCTU pPecypcoB, HeonpedenéHHass W3MEHYUMBOCTb,
6opbba 3a cywecTBoBaHe, ECTECTBEHHbIN OTOOP).

CuHTteTunyeckasa Teopus asonoumm (CTI) n eé 0OCHOBHbIE NONOXEHUS.

Mukpoasontouus. MNMonynaums kak eguHuua BMaga v asosiounn. [suxylimne cunbl
(cbakTopbl) 3Bonouun BMAoB B npupoge. MyTauMoHHbIM npouecc U KoMbuHaTMBHas
N3MeHYMBOCTb. [1onNynAaunoHHbIE BOMHBI U Apend reHoB. M3onsauma n murpaums.

EcTecTBeHHbI OTOOP — Hanpasnawwmun gaktop asonoumm. PopMbl eCTecTBeH-
HOro otbopa.

MpucnocobreHHOCTb  OpraHM3MoOB  Kak  pesynbTaT  3aBonouuun.  [NMpumepsl
npucnocobneHnn y opraHmamoB. ApoMopdo3bl 1 nanoagantauum.

Bug wn BupgoobpasosaHue. Kputepum Buaa. OCHOBHble OpMbI  BUAOO-
obpa3soBaHus: reorpadunyeckoe, IKONorm4eckoe.



Makpoasonounsa.  dopmbl  3BonouMn:  puneTndeckasl,  AUBEPreHTHas,
KOHBepreHTHas, napannenbHas. HeobpaTtnmocTb 3BONIOLUN.

lMpoucxoxageHne OT HecrneumanuaMpoBaHHbIX npeakoB. [lporpeccupytollas
cneuvanusaums. AgantTuBHasa pagnauus.

[loHay4yHble npeacTaBreHUss O  3apoXOEHUW XWU3HW. HayyHble runoTesbl
BO3HMKHOBEHUS XN3HU Ha 3emne: abuoreHes n naHcrnepMus. Xmmuyeckas 3BOSIHOLMS.
ABUOreHHbIN CUHTE3 OPraHNYEeCKMX BELLLECTB U3 HEOPraHMYEeCKNX. JKCnepuMeHTanbHoe
noaATBEPXAEHNE  XMMUYECKOM 3Bonwumn. HadvanbHble 3Tanbl  Guonornveckowm
apontoumn. 'unotesa PHK-mupa. ®opmupoBaHne mMebpaHHbIX CTPYKTYpP M BO3HWUKHO-
BeHWEe NPOTOKNeTKN. [NepBble KNeTkn 1 ux aponound. PopmMmpoBaHMe OCHOBHbIX Fpymnn
XMBbIX OPraHN3mMoB.

Passutne xm3Hm Ha 3emne no a3pam u nepuogam. Katapxen. Apxenckas
M npoTtepo3onckas apbl. [laneosonckaa a9pa wn €€ nepuoabl: KeEMOPUICKUN,
OPOOBUKCKUW, CUNYPUNCKUNA, OEBOHCKUN, KAMEHHOYronbHbIA, nepmcknn. Mesosonckas
3pa n eé nepuonbl: TPUaAcoBbIN, OPCKUIA, MenoBon. KanHo3onckas apa n eé nepmogbi:
naneoreHoBbIN, HEOreHOBbIN, aHTPOMNOreHOBbIN.

Xapaktepuctvka knumaTta u reonormyecknx npoueccoB. OCHOBHble aTarbl
9BOSIOUMM PaCTUTENBHOMO N XXMBOTHOIO MUpa. ApoMopo3bl Y pacTEHUN U XKUBOTHbIX.
MosiBneHune, pacuBeT u BbIMUPAHWE TPy XXMUBbIX OPraHN3MOB.

Cunctema oOpraHMYecKoro Mupa Kak oOTpaxeHue aonounn. OCHOBHbIE
cucTeMaTudeckune rpynnbl OpraHM3MoB.

oBonouna yenoBeka. AHTPOMNONOrMs Kak Hayka. PasButne npencraBneHun
0 npoucxoxaeHun yenoseka. Metoabl n3ydeHus aHTpornoreHesa. CxoacTea v pasnuyms
YyenoBeka M XMBOTHbIX. CuCTEMaTUYECKOE MONOXEeHME YeroBeka.

Aswxywime cunbl (dpakTopbl) aHTpornoreHesa. HacneactBeHHass U3MEHYMBOCTb
N ecTecTBeHHbIN 0TOop. Ob6WecTBEHHbIM 00pa3s XMU3HU, U3rOTOBIEHNE OpyAUn TpyAaa,
MbILUSIEHNE, PEYb.

OcHoBHblE CTagum U BeTBM 3BOSIIOLMM YerioBeka: aBcTpanonuteku, Yenosek
ymenbli, YenoBek npsimoxoadawmn, Yenosek HeaHAepTanbCkun, YenoBek pasyMHbIN.
Haxoakn mckonaemMbix OCTaTKoB, BPEMs CyLLeCTBOBaHUSA, obnactb pacnpoCTpaHeHus,
06BEM roniloBHOro Moara, obpas XXnsHu, opyans.

Yenoseueckne pacbl. OCHOBHble GonbluMe pacbl: eBponeovaHasa (eBpasnnckas),
Herpo-aBcTpanongHas (9KkBaTopuanbHad), MoHrorniongHas (asmaTCcKo-amepuKaHcKasi).
UepTbl npucnocobneHHOCTM npeactaBUTENEN 4YenoBevyeCcKUX pac K  yCroBUAM
cyllecTBoBaHUSA. EAMHCTBO YenoBeyeckux pac. Kputuka pacusma.

JKocUCTeMbI U npucyuune "M 3aKOHOMEpPHOCTHU

JKonorms Kak Hayka. 3agaym u pasgenbl akonormn. Metoabl 3KONOrnm4eckmx
nccnegoBaHnin. AKONorm4Yeckoe MMpoOBO33pEHNE COBPEMEHHOMO YenoBeka.

Cpegbl 00OMTaHMA OpPraHM3MOB: BOAHAs, Ha3eMHO-BO3[yLUHAs, MOYBEHHas,
BHYTpPUOpraHu3MeHHas.

Okonornyeckme  gaktopbl.  Knaccudukaumsa — 9KONMOrMYecKMX  (hakTOpOB:
abnotunyeckune, GBuoTu4eckne M aHTpornoreHHble. [JencTBue 3KOMOormMyecknx ¢pakTopos
Ha OpraHM3Mbil.

AbuoTtnyeckne paktopbl: CBeT, TemnepaTtypa, BIaxXHOCTb. PoTonepuoanam.
MprcnocobneHna opraHn3MoB K OEWCTBUIO abuoTudecknx daktopos. Buonornveckme
PUTMBbI.

BuoTtuueckne aktopbl. Buabl GMOTMYECKMX B3aMMOOEWCTBUN: KOHKYPEHUUS,
XULWHNYeCcTBO, cuMbuo3 un ero dopmbl. [lapasutmam, koonepauusi, MyTyanuswm,
KOMMEHcannam (KBapTUPaHTCTBO, HaxnebHn4yecTBO). AMEHcanuM3Mm, HenTpanusm.



3HayeHne OMoOTMYECKUX B3aMMOOEWCTBUM  ONA  CyLecTBOBaHWS  OpPraHn3moB
B NPUPOAHbIX coobLecTBax.

Okonornyeckme xapakrepuctukm nonynsaumm. OCHOBHbIE NokasaTenyn Nonynauumn:
YUCIEHHOCTb, MMOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpaums. duHamuka
YMCMEHHOCTM NONYNAUMK 1 €€ perynsaums.

CoobuwectBo opraHmamoB — 6uoueHo3. CTpykTypbl OuoOLEHO3a: BuAoBas,
NpoCTpaHCTBEHHas!, Tpoduyeckas. Buabl-gommHaHTbl. CBA3KN B GroueHo3se.

JKornormyeckne cuctembl (3kocuctemsbl). lMoHATMe 06 akocucteme u  6Guo-
reoueHose. PyHKUMOHANbHbIE KOMMOHEHTbl 3KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTHI,
peayueHTbl. KpyroBopoT BewecTB M MNOTOK 3HEPrMn B IKOcucTeMe. Tpodpudeckme
(MuweBble) ypOBHU 3kocucTeMbl. [uweBble uenu u ceTn. OCHOBHblE nNoOKasaTenu
aKocucTeMbl: Buomacca, npoaykumda. JKororvyeckue nupamuabl:  NPOAYKUUN,
yncneHHoctn, OGuomaccbl. CBOMCTBaA 3KOCUCTEM: YCTOMYMBOCTb, CaMOperynauus,
passutune. Cykueccus.

MpupogHble 3KoCUCTEMbI. DKOCUCTEMbI O3EP U peK. DKOCUCTEMa XBOWHOIO UMK
LLUMPOKOSIMCTBEHHOIO Neca.

AHTPOMNOreHHble 3JKocUCTEMbI. Arpoakocuctemsbl. Ypboakocuctemsl. buonoru-
YecKoe N XO3ANCTBEHHOE 3HaYeHe arpoakocncTemM 1 ypboakocmctem.

BuopasHoobpasne kak (paktop ycTtomumBocTM akocucteM. CoxpaHeHue
Buonoruyeckoro pasHoobpasusa Ha 3emne.

YyeHne B.WN. BepHagckoro o 6uocdepe. [paHuubl, coctaB UM CTPYKTypa
6uocoepbl. XKueoe BewectBO U ero dyHkumn. OcobeHHocTn 6uocdepbl Kak
rnobanbHom akocucTeMbl. [InHammnyeckoe paBHoBecue n obpatHasi cBa3b B Guocdepe.

KpyroBopoTbl BeLLeCcTB M OuoreoxvMMmmuyeckme Uuknbl anemeHToB (yrnepoaa,

asorta). 3oHanbHoCcTb Buocdepsbl. OCHOBHbIE GUOMBI CyLLN.

UenoseyectBo B 6uoctepe 3emnun. AHTPONOreHHble M3MeHeHns B Buocdepe.
mobBankeHble akonornyeckme npobnemoi.

CocyuiectBoBaHue npupoabl U yenoseyectBa. CoxpaHeHne GuopasHoobpasus
Kak ocHOBa YycTonumBoctTM 6Ouocoepbl. OcHOBa pauMoHanbHOroO  yrnpasfeHus
NPUPOAHBIMX pecypcamn U UX UCNoNb3oBaHWe. [ocTmkeHns 6uonormm u oxpaHa
npupoasbl.

TpeﬁoBava K YPOBHIO NOAroTOBKM NOCTynarvowmnx

basoebili ypoeeHb:

1) chopMMpOBaHHOCTL 3HAHWA O MEecTe U ponu Buonormm B CUCTEME Hay4YHOro
3HaHUSA eCTEeCTBEHHbIX HayK, B (DOPMMPOBAHUM COBPEMEHHOW €CTEeCTBEHHO-Hay4YHOM
KapTMHbl MMpa W HAy4HOr0 MWPOBO33PEHUS, O BKNaA4e POCCUNCKMX WU 3apybexxHbIX
YY€HbIX-61ONOroB B pa3sutne Gnonornmn, PyHKLUMOHaNLHOM rPaMOTHOCTY YeroBeka ans
PELLEHMSA XXN3HEHHbIX 3aay;

2) ymeHue packpbiBaTb cogepXaHne BMonormyeckmx TEPMUHOB U MOHATUN: KU3Hb,
KneTka, opraHuam, metabonuam (obmMeH BellecTB 1 NpeBpaLleHne aHeprum), romeocTtas
(camoperynsaums), ypoBHeBasi OpraHmsaumsi XMBbIX CUCTEM, CaMOBOCMNPOU3BEeAEHME
(penpopykums), HacneaCTBEHHOCTb, U3MEHUYNBOCTL, POCT U Pa3BUTUE;

3) yMeHue wusnaratb OMONOrM4eckne TEOpUW, 3aKOHbl K Y4YEeHUs, OonpenensaTb
rpaHnLbl UX MPUMEHNMOCTM K XXMBbIM CUCTEMAM,;

4) ymeHvne BnageTb MeTogaMu HayyHOro Mo3HaHua B OGuonoruu: HabnwogeHue
N ONNCaHNE XMBbIX CUCTEM, MPOLIECCOB M SABMEHWW, OpraHmsaums u npoBeneHue
BMONOrM4eckoro 3KCnepuMeHTa, BbIOBWKEHWE TUMNOTE3bl, BbISBEHWE 3aBUCUMOCTU
MeXay uccrneayembiMyM  BENUYMHaMK, OOBbSACHEHME MOMyYEeHHbIX pe3ynbTaTos,
MCNOMb30BaHHbIX HAYYHbIX MOHATWUWA, TEOPUM M 3aKOHOB, yMeHMe Aenatb BbIBOAbI
Ha OCHOBaHMM MOJTyYEHHbIX Pe3yrbTaToB,;



5) ymeHue BblgenaTb CyLIECTBEHHblE MNPU3HAKM BUPYCOB, KIETOK NpPoKapuoT
N 3YKapuoT, OpraHn3mMoB, 0COGEHHOCTM NpoLEeccoB: 0OMeHa BELLECTB M NpeBpaLleHns
SHeprm B KneTke, (OToCMHTE3a, NNacTUY4EeCKOro WU SHepreTMdeckoro obmeHa,
XEeMOCKHTe3a, MUTO3a, Melo3a, OMNIo4O0TBOPEHUS, PA3MHOXEHUS, UHONBUOYANbHOMO
pas3BUTUSA OPraHn3mMa;

6) yMeHMe NPUMEHSTb MOSyYeHHble 3HaHWSA Ons 00bsAcHeHMst OMoNornm4yeckmx
NPOLECCOB U ABMEHUN, AN NPUHATUA NPaAKTUYECKUX PELUEHNI B NOBCEAHEBHOWN XXN3HW,
NOHMMaHNe HeobGXOAMMOCTM WMCMONb30BaHUSA AOCTUXKEHUN COBpPEMEHHOW Buonorun u
BMOTEXHONOrMM Ans paunoHanbHOro NPUPOAONONb30BAHUS;

7) yMeHue pellaTb dfieMeHTapHble reHeTUYEeCKNe 3a4ayn Ha MOHO- U aurnbpuaHoe
CKpeluMBaHMWe, CLENNeHHoe HacrneaoBaHWe, COCTaBNATb CXEMbl MOHOrMépuaHoro
CKpelunBaHus Ons npeackasaHusa HacrneaoBaHUs NPU3HAKoOB Y OPraHNM3MOoB;

8) yMeHune KpuUTMYECKM OueHMBaTb W  MHTEepnpeTupoBaTb  MHGOPMaUMIO
BGuonorMyeckoro coaepkaHusl, BKNIOYAKOLWY NCEBOOHAYYHbIE 3HAHUSA M3 PasfUYHbLIX
NCTOYHMKOB, 3TUYECKNE acneKTbl COBPEMEHHbIX UCCreaoBaHU B Guonorun, meamumHe,
brnoTexHonornu.

lNoeblweHHbIlU YPOBEHD:

1) ymeHne packpbiBaTb cogepaHue OUOonorm4ecknx TEPMUHOB W MOHATUI: BUA,
nonynauna, reHoooHA, 3BONIOUUSA, ABUXKYLLME CUMbl (PaKTOpbl) 9BOSIHOLMU, NMPUCIOCO6-
NEHHOCTb OpraHM3MoB, BuOooGpasoBaHMe, JKOMornvyeckne akTopbl, dKocucTema,
NPOAYLEHTbI, KOHCYMEHTbl, pedyueHTbl, LUenu nuTaHud, aKorormyeckas nupamuia,
BuoreoueHos, buocoepa;

2) ymeHue unanaratb bGuonornyeckne teopun (aBontoumoHHaa Teopusa Y. [JapeuHa,
CMHTETUYEeCKass Teopust 3BOSIOLMM), 3aKOHbl W 3aKOHOMEPHOCTWU (3apoablLeBOro
cxoactea K. M. bapa, 4epegnoBaHusi [flaBHbIX HanpasfieHUW W MyTen 3BONIOLUN
A. H. CeBepuoBa, y4eHna o 6uocgepe B. . BepHaackoro), onpenenste rpaHuubl nUX
NPUMEHNUMOCTM K XXMBbIM CUCTEMAM,;

3) ymMeHne BblAenATb CyLECTBEHHble MPU3HaKU CTPOeHUa  BMonornyeckmx
00bEeKkToB:  BMAOB,  NONyNAUMK,  MPOAYLUEHTOB,  KOHCYMEHTOB,  pedyLeHTOoB,
GuoreoueHo30B M 3KOCMCTEM, OCOBEHHOCTM  MPOLECCOB:  HacneacCTBEHHOW
N3MEHYMBOCTWN, €CTECTBEHHOro o0TOoOpa, BuOoobpasoBaHUs, MNPUCNOCOBNIEHHOCTH
OpraHn3mMoB, OEeNCTBUSA 3KONOrMYECKMX (PakTOpoB Ha OpraHn3mbl, NepeHoca BeLecTB
M NOTOKa 3HEPrMn B IKOCUCTEMAX, aHTPOMOreHHbIX M3MEHEHUA B 9KOCUCTEMax CBOEW
MECTHOCTU, KPYroBopoTa BELLECTB U BUOreoxmmMmmyeckmx LUMKnoB B 6uocdepe;

4) ymMeHVe MNPUMEHATb MOMyYeHHble 3HaHuA Ons O6bsACHeHUs Buonorndyecknx
NPOLIECCOB W ABMNEHWUIA, ANSA NPUHATUSA NMPaAKTUYECKUX PELLUEHUA B NOBCEOHEBHOW XXU3HU
C uenbio obecneveHns 6e30MacHOCTU CBOEro 300POBbS U 340POBbSA OKPYXKatoLMX
nogen, cobnogeHnss HOpM rPamMoTHOMO MNOBEAEHUS B OKpYXKatoLen NpupoaHon cpeae,
NOHMMaHWe HeobXOoOUMOCTU MWCMNOMb30BaHUSA AOCTUXKEHUA COBPEMEHHOW ©Guonorum
ANS paumoHanbHOro NPUPoaoNoNb30BaHUS;

5) ymeHue pewaTtb anemMeHTapHble Guonornyeckme 3agayvv, COCTaBMSATb CXEMb
nepeHoca BELECTB U 3HEPIMK B IKOCMCTEMAX (Lenn NUTaHus);

6) ymMEeHMe  KpUTUYECKM OueHMBaTb W  MHTepnpeTupoBatb  WMHOpMauuio
BGronorMyeckoro coaepkaHusl, BKNIOYAKOLWLY0 NCEBOOHAYYHbIE 3HAHUSA M3 Pa3fUYHbIX
MCTOYHMKOB (CpefcTBa MacCOBOW MHGOPMAaLMK, Hay4yHO-MOMyNsipHblE MaTepuarnbl),
paccmatpmBaTtb rnobanbHble 3Konornvyeckne npobrnemMbl COBPEMEHHOCTU, opMU-
poBaTb MO OTHOLUEHWIO K HAM COBCTBEHHYHO NO3NLMNIO.



I'Iop;lp,ox npoBeaeHnA BCTynuTenibHOro UcnbitTaHnsa

BcTtynutenbHoe ucnbiTaHMe npoBoantcs B (POpME HACTONbHOro (6raHKoBOro)
WNNU  3NEKTPOHHOrO0 TecTMpoBaHWA C nocneaywowen obpaboTkon pesynbTaToB
C MCNONb30BaHMEM CPEACTB aBTOMaTM3auuu.

PesynbTaTbl BbINOMHEHWST TeCTa OLEHMBalOTCA No cTtobannbHon wkane. Jlvua,
nokasaBlUMe pe3ynbTaT HWXKe MUHMManbHOro Konuyectsa Gannos EawmHoro
rocygapctBeHHoro ak3ameHa (EIM3), Heobxogmmoro ansa noctynneHna Ha oby4veHue
no nporpammam OakanaBpuaTa M nporpammMamMm cneuuanuteta B TeKywem rogy,
CUMTAOTCA HE NpoLLeALNMM BCTYNUTENbHOE UCTbITAHKE.



