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1 Lean u 3apaun

Ilenbto mporpaMMbl SIBJISIETCSL OBJIQJEHME OOYYalOUIMMHCS 3HAaHUSMU O CTPYKTYpHO-
(YHKLMOHAJIBHON OpraHu3allud >KMBBIX CHCTEM Ppa3HOTO paHra M IpPHOOpeTeHHE YMEHUM
UCTIOJIb30BaTh ATU 3HAHUS JJIS TPAMOTHBIX JIEHCTBUN B OTHOIIECHHH OOBEKTOB >KUBOW MPHUPOIBI U
pEeLICHUs Pa3JInYHbIX )KU3HEHHBIX NIPOOJIEM.

3ajgauu:

— ocBOeHHE OOYyYaroIIMMHUCS CHUCTEMbI 3HAHUH O OMOJIOTMYECKUX TEOPHSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THMIIOTe3aX, IpaBHiax, CIy)KallMX OCHOBOH [yl (GOpMHpPOBAHUSA
IIPEAICTABJICHUM O €CTECTBEHHO-HAy4YHOU KapTUHE MHUPA,

— 0 MeTOJax Hay4yHOro TO3HaHWs, CTPOCHUH, MHOTOOOpPa3UHd M OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOTO YPOBHsI OPraHU3ALNN, BBIIAIOIUXCS OTKPBITUAX U COBPEMEHHBIX UCCIICOBAHUAX B
OuoJjioruu;

—  (opmupoBanue y o0y4aromuxcs MO3HABATEIbHBIX, HHTEIUIEKTYAIBHBIX U TBOPYECKUX
CHOCOOHOCTEH B MpolLiecce aHaau3a JaHHbIX O My TAX pa3BUTHs B OMOJIOIMH HAYUHBIX B3IJIS/10B, HACH
Y IIOAXOJ0B K U3YYEHMIO )KUBBIX CHCTEM PAa3HOI'O YPOBHS OpraHU3allNY;

— CTaHOBJEHHE Yy O0Oydaromuxcsi oOuiel KyJbTypbl, (YHKIMOHAJIbHOM I'PaMOTHOCTH,
pa3sBUTHE YMEHHMH OOBSCHATh M OLIEHMBATH SIBICHUS OKPYXKAIOLIEro MHUpPa >KUBOM HpUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJIYUYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

— (¢opMupoBaHUE y 00y4aroIIMXCsS YMEHUN HIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKUX
3HAaHUH B MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;

— BocNUTaHUE YOeKIEHHOCTH B BOZMOKHOCTH MO3HAHUS YEJIOBEKOM JKUBOM

—  NPHUPOJIblL, HEOOXOAMMOCTH OEPEKHOT0 OTHOILEHHS K HEl, COOIII0IEHHS STUYECKUX HOPM
IPY TPOBEICHUH OMOJIOTMYECKUX HCCIECIOBAHUM;

—  OCO3HaHUE LIEHHOCTHU OMOJIOTMYECKUX 3HAHUMN JIUIsl OBBILICHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYyYHOTO MUPOBO33PEHUS;

—  TNpUMEHEHHEe MPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HU

JUISl OLEHKHU IOCIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKpYXKarollel cpene,
COOCTBEHHOMY 3710POBBIO, 00OCHOBAaHHUE U COOIIOIEHHE MEP NPOPHIAKTUKN 3a00JI€BaHUI.

2 Mecrto qucuuminnbl B ctpykrype IIICC3
OO6meobpa3oBatenbHas  auciuiuinHa — «buomorus» — saBmsercs  00sA3aTeNbHOM  YaCThIO
00111€00pa3oBaTeNbHOTO IMKIIa o0pa3zoBaTeabHOM mporpammel B cooTBeTcTBUH ¢ PI'OC CIIO 1o
cneunanbHoctu 40.02.04 FOpucnpydenyus.

3 TpeOoBaHusl K pe3yJbTaTaM OCBOEHHS CONEPKAHUS TUCHUILIHHBI

[Iporiecc M3y4yeHUs TUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHE DJIEMEHTOB CIIEAYIOMINX
o0ux kommnereHui B coorserctBuu ¢ ®I'OC CIIO cnenuanbHOCTEN JaHHOTO MTPOQUIIs:

OK 01. Bsibupars crmocoObl pemieHuss 3a7ad  NpOPECcCHOHATBHON  JIEATENIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEIACTBA IIOMCKAa, aHAIW3a M HWHTEPIPETALUU
uHpopMalui, U WHGOPMALMOHHBIE TEXHOJOTMM JJIsi BBINOJHEHHS 3aJa4 NpoQecCHOHATbHON
JEATEIBHOCTH.

OK 04. Db dexTrBHO B3aUMOACHCTBOBATH U pa0OTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. CopeiicTBoBaTh COXPAaHEHHMIO OKpY’KalOIIeH cpelbl, pecypcocOepekeHHuIo,
IMPUMEHSTh 3HaHUSI 00 U3MEHEHUH KJIMMaTa, MIPUHIUIIBI OEPEXITUBOTO MPOU3BOCTBA, IP(HEKTUBHO



JIEUCTBOBATh B YPE3BbIYAMHBIX CUTYALIHX.
IIK 3.3. CocTtaBisTh MOIOOPKY 3aKOHOJATEIHCTBA U CY/I€0HOM MPAKTHKH
B pe3yabTare 0CBOCHUS TUCHHUILUIUHBI 00yYAIOIIMIACH 10JIKEH:
3HATH/IOHUMATH:
- 0 MeCTe U poJId OMOJIOTUHU B CUCTEME HAyYHOTO 3HAHMUS;
- (DyHKIIMOHAJIBHOM T'PAaMOTHOCTH YeJIOBEKa [T PEIICHHS KU3HEHHBIX TPo0IeM;

Ymersn:

- pacKphIBaTh COJEpPKAHUE OCHOBOIMOJAralolUX OWOJIOTMYECKUX TEPMUHOB M TOHATHM:
JKU3Hb, KJIETKA, TKaHb, OpraH, OpraHW3M, BUJ, MOMYJAIMS, SKOCHUCTeMa, OMOIeH03, Ouocdepa;
MeTabos3M (0OOMEH BEIeCTB M MpEeBpaIlieHue YHEPTUH), TOMeocTa3 (caMOperysisiius), OMOCHHTE3
Oenka, CTPYKTypHass OpraHu3anus JKUBBIX  CHCTEM, JUCKPETHOCTb, CaMOpPETyJIALHs,
CaMOBOCITPOU3BE/IeHHE (PEMPOIYKIHS), HACIEICTBEHHOCTh, W3MEHYUBOCTb, YHEPro3aBUCUMOCTb,
POCT ¥ pa3BUTHE, YPOBHEBASI OPTaHU3AINS;

- packpbIBaTh COJIEpP’KaHHE OCHOBOIIOJIATAIOMIMX OHOJOTHYECKUX TEOpUd M TUIIOTE3:
KJIETOYHOM, XpPOMOCOMHOM, MyTaIllHOHHOH, SBOIOIIMOHHOM, MPOUCXOXKACHUS KU3HU U YEJIOBEKa.

- pacKphIBaTh OCHOBOIIOJIAraroire OMoJornyeckue 3akoHbl 1 3akoHomepHoctu (I'. Mennens,
T. Moprana, H.1. BaBunosa, D. I'ekkens, . Mrwouinepa, K. bapa), rpaHuiibl ©X NIpUMEHUMOCTH K
JKUBBIM CHCTEMAaM;

- TNPUMEHSATh OCHOBHBIE METOJAbl HAYYHOTO TO3HAHMS, HCIOJIB3yeMbIX B OHOJIOTHH:
HAOJIOZICHUS M OMUCAHUS JKUBBIX CUCTEM, IMPOIIECCOB U SIBJIICHUI;, OpraHU3AIMU U TPOBEICHUS
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIABMIKCHHSI THUIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXIY
UCCJICTyeMBIMU BEIMYNHAMU, OOBSICHCHHS ITOJTYYCHHBIX PE3YJIbTATOB M (POPMYIUPOBAHUS BHIBOJIOB
C HCIOJIb30BAaHIEM HAYYHBIX MOHITHMA, TECOPUIl U 3aKOHOB;

- BBUICNATH CYIIECTBEHHBIC TMPU3HAKA BUPYCOB, KIETOK TPOKAPUOT U IYKAPHUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHM3MOB, BHJOB, OHOTEOIIEHO30B U DKOCHUCTEM;
OCOOEHHOCTH TPOIECCOB OOMEHa BEIIECTB M MpEBpalleHUs DHEPrUU B KJIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO U JHEPreTHYecKOro oOMeHa, XEMOCHHTE3a, MHUTO03a, Mei03a, OII0JOTBOPEHHUS,
Pa3BUTHUS W Pa3MHOXKEHHS, WHAWBHUyaJIbHOTO pa3BUTUs OpraHu3ma (OHTOTeHe3a), OOopbObl 3a
CYILIECTBOBaHHE, €CTECTBEHHOTO OTOOpa, BHI000Pa30BaHMsI, MPUCIIOCOOJICHHOCTH OPTaHU3MOB K
cpene oOWTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHUCTEM, aHTPOTIOTEHHBIX U3MEHEHHHM B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U MPEBpaIeHIe SHEPTUU B 6rochepe;

- IPUMEHATDH MOJTYYEHHBIC 3HAHUS NIl OOBSICHEHUS OMOJIOTMYECKUX TPOIIECCOB U SIBJICHUH,
JUIST TIPUHSATHS TPAKTUYECKUX PELICHU B TMOBCEJHEBHOW >KM3HM  C IEeNbl0 OOecreueHus
0€30MacHOCTH CBOETO 3JI0POBbsSI U 3JI0POBBSI OKPYKAIOLIUX JTFOJIEH, COOI0IEHHS 310pOBOTo o0pasa
)KU3HM, HOPM TpPaMOTHOTO TIOBEACHUS B OKPYXKAIOIIEHM NPUPOJHOM Cpene; IOHWMAHHE
HEOOXOJAMMOCTH HCIIONIB30BaHUS JTOCTHXKCHHM COBPEMEHHON OWMOJIOTUHM M OWOTEXHOJOTHUU MJIs
palMOHAIBHOTO MPUPOIONOJIb30BAHUS.

- pemarh OWOJOTHYECKHE 3aa4yH, COCTABJISATh TEHOTUIIMYECKHE CXEMbI CKPEIIMBAHUS IS
pPa3HbIX TUIOB HACJEJIOBAHMS MPU3HAKOB Y OPTaHU3MOB, COCTAaBJIATh CXEMBI MEPEHOCA BEIIECTB U
SHEPTUH B IKOCHCTeMax (IIEMU MUTAHUS, TTUIIEBHIE CETH).

- KPUTHYECKH OIICHWBATh WHQPOPMAIUIO0 OHUOIIOTHUYECKOTO COJEPIKaHUs, BKIIOYAIOIIYIO
MICEeB/IOHAYYHBIE 3HAHUS W3 PA3IUYHBIX UCTOYHUKOB (CpeIcTBa MAacCOBOW WH(MOpMAIMU, HAYYHO-
MOMYJISIPHBIE MaTEPUalbl); HHTEPIPETUPOBATH ITHUECKHE aCIIEKThI COBPEMEHHBIX UCCIICJIOBAHUI B
OMoJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHHU; pacCMaTpHUBaTh TJIOOATBHBIE IKOJIOTHYECKHE MPOOTIEMBI
COBPEMEHHOCTH, (H)OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO.

- CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE OMOJOTHUYECKOU
uH(pOpMallMM M3 HECKOJIbKHX HMCTOYHHKOB, TPaMOTHO WCIOJIb30BaTh TMOHATUHHBIN ammapar
Oouosiorun



4 OpFaHH3aHHOHHO'METOIII/I'-IeCKI/Ie JAAaHHbIC JUCHUIIJIMHBI

OO0111€€ KOJIMYECTBO YaCOB JUCIIAIIINHEI COCTABIISIET 72 yaca

Buna yueOHoii padoThl O0Bém B yacax
Jlexumu, ypoku 40
[IpakTrueckue 3aHATHS 20
JlabopaTopHbIe 3aHATHS 4
[IpomexyTouHas aTTecTalus 8
dopMa MPOMEKYTOUHON aTTECTALUH I[H(b(bepe;z?TmBaHHmﬁ

5 Copnep:kanue U CTPYKTYPa AMCHMILINHBI
5.1 Conep:xanne pa3ieioB TUCHUIIMHBI

HaunmenoBanue
pa3esioB U TeM

Conep:xanue y4eOHOro Marepuasia (OCHOBHOe M IPO¢ecCHOHAIBHO
OPUEHTHPOBAHHOE), JJA0OpPaTOPHbIE H MPAKTHYECKHE 3aAHATHS,
NPHUKJIATHON MOXYJIb (IPU HAJTUYMH)

Pa3nes 1. buosnorus kak Hayka. ZKuBble cucTeMbl M HX OPraHH3alUs

Tema 1.1.
brnonorns
B CUCTEME HaYK.
Oomas
XapaKTEPUCTHKA
JKU3HHA

buonorus — Hayka o »uBoil npupoze. CBsi3u OMOJOIMH C OOLIECTBEHHBIMH,
TEXHUYECKUMU U IPYTMMH €CTECTBEHHBIMU HayKaMu, Qpuiiocodueit, peaurue,
9THKOH, 3CTETUKOH 1 npaBoM. Posb 61osnoruu B popMUpoOBaHUM COBPEMEHHOM
Hay4yHOU KapTuHbI Mupa. CrucreMa OMOJIOrHYECKUX HayK.

Metoab!l o3HaHUSI KUBOW MPUPObI (HAOII0AEHUE, SKCIIEPUMEHT, OIUMCAHMUE,
u3MepeHue, kinaccudukanus, MOAETUPOBAaHUE, CTaTUCTUYEcKas oO0paldoTka
JAHHBIX ).

JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeaAMeT u3ydeHus ouonoruu. Otanune
KHBBIX CHCTEM OT HeopraHuueckoi mnpuponbl. CBoiicTBa OmocucTeM M HX
pazHooOpasue.

VYpoBHUM OpraHu3alMyu OMOCUCTEM: MOJEKYJSPHO-TeHETHYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN,  MOMYJALHWOHHO-BUJOBOM,  DKOCHCTEMHBIM  (0MO -
reOoIeHOTHUYECKHIT ), OrochepHbIit
Pa3nes 2 XuMH4YeCKHii COCTAB M CTPOCHHE KJIETKH
Tema 2.1. XHWMHMYECKUN COCTaB KIETKM. XHMHUYECKHE JJIEMEHTBI: MAKPO3JIEMEHTHI,

XUMHUYECKHUI COCTaB
KJIeTKu. Bona
Y MUHEPAJIbHBIE
BeIIleCTBa

MHUKPOIJICMCHTHI. Boma u MHHCPAJIBbHBIC BCHICCTBA. (I)yHKI_II/II/I BOJABI H
MHUHEPAJIBbHBIX BEIIECCTB B KJICTKE. HonnepmaHHe OCMOTHYECKOI0 OanaHca
«buonornyeckas POJib MUHCPAJIBHBIX BCIICCTB B obecreueHUH
KHU3HCACATCIbHOCTH OPTraHU3MOB, IIPOABJICHUA )1Hc6ancha MHHCPAJIBHBIX
QJICMCHTOB»




HanmenoBanue
pa3esioB U TeM

Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO
OPUEHTHPOBAHHOE), JJA0OpPaTOPHbIE H MPAKTHYECKHE 3AHATHS,
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)

Tema 2.2.
buonornueckn
BayKHBIE XUMHUYECKHE
COeIMHEHH

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HeszameHnuMble ¥ 3aMeHUMBbIE aMHUHOKHCIOTHI. AMHUHOKHCIOTHBIM COCTaB.
YpOBHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbl (IepBUYHAsL, BTOPUYHAS, TPETHYHAS
Y YeTBEepPTHYHAs CTPYKTypa). XMMHUECKHE CBOMcTBa OenkoB. buonornyeckue
¢bynkuun 6enkoB. depMeHTH — OHoOIOrHyYeckue kKaranuzatopel. CTpoeHue
(depMeHTa: aKTUBHBIA LIEHTp, cyOcTpaTHas crnerupuuHocTh. KodepMeHTHI.
Buramunsl. OTinnynst GepMEeHTOB OT HEOPTaHUYECKUX KaTalIu3aTOpPOB.
VYrneBoabl: MOHOCaXapu bl (IJII0K03a, pubo3a U 1e30Kcupr0o3a), Tucaxapuibl
(caxapo3a, JakTo3a) M ToJIMCaxapuabl (Kpaxmaj, TJIMKOTEH, LEJUTI0I03a).
buonornueckue  ¢yHKuMM ~ yrneBojoB.  JIMmMIOBL:  TPUTIHIIEPUADI,
dbochomumnu b, CTEpPOUIBI. luppoduneHO-THAPOPOOHEIE  CBOKMCTBA.
buonoruueckue pyHkiuu unuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB U JTUMUI0B
Kak uctouyHukoB dHepruu. Hykiennossie kucnorsl: JJHK u PHK. Hykneorn bt
— MOHOMEPBI HyKJIeHHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u
¢ynkuuu PHK. AT®: crpoenne u GyHKIUU

Tema 2.3.
CtpykTypHO-
(byHKIHOHATBHAS
OpraHu3alys KJIETOK

[Mutonorus — Hayka o kieTke. KnetouHas Teopusi — npumep B3auMOJIEHCTBUS
uzel u pakToB B HAYYHOM MTO3HAHUU. MeTO/Ibl U3yUCHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0mue Npu3Haky KIETOK: 3aMKHYTast
Hapy>xHas MemOpaHa, mosnekyibl JIHK kak reHerndeckuil ammapat, cuctema
CHHTE3a OelKa.

Tunbl KIeTOK: 3yKapuoTHYecKas UM IpokapuoTHueckas. OcoOeHHOCTH
CTpOEHMS IpOKapuoTHuecKoi kineTku. Knerounas crenka 0akrepuil. CtpoeHue
9YKapUOTHYECKOHN KiIeTKH. OCHOBHBIE OTIMYUS PACTUTEIbHOH, KUBOTHON U
rpubHON KJeTKU. [IoBepXHOCTHBIE CTPYKTYphl KJIETOK— KJETOYHas CTEHKa,
ITIMKOKanuke, ux ¢yHknuu. Ilnasmaruyeckas MemOpaHa, ee CBOMCTBa H
GbyHKIMY.

Hutornasma u ee opranouasl. OgHomMeMOpanHble opranou sl kinetku: JIIC,
annapat [onpmxu, mu3ocoMbl. IlomyaBTOHOMHBIE OpraHOWIBl KJIETKH:
MUTOXOHAPHUH, T1acTuabl. [IpoucxoxxaeHne MUTOXOHIAPUNA U TuIacTH. Buabl
mactu]l. HememOpaHHbIe OpraHou/Ibl KJIETKU: puOOCOMBI, KJIIETOUHBIH LIEHTP,
LIEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMKA OPTaHOUIOB KIETKH. BKiltoueHus.
SAnpo — perynaTopHblii LeHTp kineTku. CTpoeHue sapa: sjepHas 000J0uKa,
KapHoIUIa3Ma, XpPOMAaTHH, SIPBIIKO. XpPOMOCOMBI. TpaHCHOPT BEIIECTB B
KJIETKE

Pasznen 3. }ICI/IC}HeIleﬂTeJILHOCTL KJIIE€TKHU




Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

HaumenoBanmue
OpPUEHTHPOBAHHOE), JIA00PATOPHBIE U NMPAKTHYECKHUE 3aHITHS,
pa3/1esioB U TeM .
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)
Tewma 3.1. OOMeH BemecTB, Wik MeTabonu3M. ACCUMUIISIUS (TUTACTUYECKH 0OMEH) U

OOMeH BellecTB
Y TIpeBpaIlICHUE
SHEPTUHU
B KIIETKE

TUCCUMWIIALUS (SHEPTETHYECKUI OOMEH) — JIBE€ CTOPOHBI €JIMHOTO IMpolecca
MeTtabonu3ma. Posib 3aKOHOB COXpaHEHUS BEIIECTBA U YHEPTHH B IIOHUMAHUU
MeTtabosmm3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib
(dbepMEeHTOB B OOMEHE BEIIECTB M IMPEBPALICHUH JSHEPrUU B KIICTKE.
®otocunTe3. CmeroBas W TemHOBas (Gaszbl  ¢dorocuHTe3a. Peakiyn
¢dotocunTe3a. DdheKTUBHOCTL (QoTocHHTE3a. 3HaueHUEe (POTOCHHTE3a IS
ku3HK Ha 3emuie. BriwsiHue ycnoBuit cpensl Ha (DOTOCHHTE3 M CHOCOOBI
MOBBIIICHUST €r0 MPOAYKTUBHOCTA Y KYJIBTYPHBIX pPAacTEHUH. XEMOCHHTES.
XeMocuHTE3UpyoIUe OakTepun. 3HAYCHHWE XEMOCHHTE3a Ui JKU3HU Ha
3emue.

DHepreTuyeckuii OOMEH B KJeTKe. PacliersieHue BelecTB, BBIICICHUE WU
AKKyMYJIIPOBAaHHE DHEPIHMHM B KIETKE. ODTalbl JHEPreTHYeCKOro oOMeHa.
I'mukonu3. Bpoxxenue u ero Buabl. KHCIOpOIHOE OKUCIICHHE, HITH KIETOYHOES
JIbIXaHUE. OxkucnurensHoe bochopunupoBanwue. OddexTuBHOCTH
YHEPIreTUYECKOTr0 0OMeHa

Tema 3.2.
Buocuures Oenka

Peakium martpuyHoro cuHTe3a. [enermueckas wuHdpopmanus u JIHK.
Peanuzanus renernueckoid MHPoOpMaLuu B KieTke. ['eHeTnyeckuit Kox U ero
couctBa. Tpanckpunuusa — wmarpuudbid cuHTe3 PHK. Tpancmsanma —
O6uocuHre3 Oenka. DTanbl TpaHcasiuuu. KonupoBaHue aMHHOKUCIOT. Poib
pubocom B OmocuHTE3e Oenka

Tema 3.3.
Bupycet

Hexnetounsie ¢popmbl KU3HU — BUPYCHL. icTopust oTkpbiTHs BupycoB (/. U.
WBanoBckuii). OCOOEHHOCTH CTPOEHUSI M IKU3HEHHOTO IMKJIa BHPYCOB.
bakrepuodaru. bone3nu pacTeHui, *MBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynonedumura uenosexa (BUY) — Bo3oyaurens CI1M/a.
[IpodunakTruka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUI

Paznen 4. Pa3aMHOKeHHE U HHAUBUAYAJIBbHOC PAa3BUTHEC OPraHU3MOB

Tema 4.1.
JKU3HEeHHBIN ITUKI
KJIETKHA

Krerounslii 1MWK, WIM XU3HEHHBIM WK KieTku. MHTepdasza m mMuTo3.
[Ipoueccel, mpoTekatomiye B uHTepdase. Perukamnus — peakius MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpomMocoMHBIH HabOp — KapUOTHIL
JIMMIIONAHBIE M TalUIOWJHBIA  XPOMOCOMHBIE  HA0OpBL.  XPOMAaTHUIBI.
[luTosornyeckne OCHOBBI PAa3MHOXKEHHUS W WHAWBHAYAJIbHOTO Pa3BUTHS
opranusmoB. [Jlenenune kietkn — wmuto3. Cramum wmuto3a. Ilpoueccsi,
MPOUCXOASANIME HA PAa3HBbIX CTAAUSAX MUTO3a. BHOJOTHYECKHUI CMBICIT MHUTO34.
[IporpamMmmupyemas ruGeb KIETKH - alonTo3




Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

HaunmenoBanue
OPHEHTHPOBAaHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS,
pa3/1esioB U TeM .
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)
Tema 4.2. ®opMbI pa3MHOXKEHHS OPraHU3MOB: Oecrojioe U mojoBoe. Bumsl Gecronoro
@opMBbl pa3MHOKEHUS | Pa3MHOKEHUS: JIEJIEHHE HAJBOE€ M IMOYKOBAaHHE OJHO M MHOTOKJIETOYHBIX,
OpPraHHU3MOB CropooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKEHHUE. HckyccTBeHHOE
KJIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAUECHHUE JJIsI CEJICKIIUH.
[TonoBoe pa3MHOKEHHE, ero OTIn4Ms OT O6ecronoro. Meito3. Ctagun meiiosa.
[Ipoueccel, mpoucxonasdimue Ha cragusix Meiosa. IloBenenue xpomocoM B
mero3e. KpoccuHrosep. buonornueckuidi CMBICI U 3HAYEHUE MENO03A.
I"amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1os0BBIE
JKeJe3bl: CEMCHHUKH U SMYHUKUA. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK —
ramer (CrepMaro3ou, sifieKiIeTka) — criepMarorenes u ooreie3. Oco0eHHOCTH
CTpOEHHUS SIMIEKIETOK U criepMaTo3ou10B. Omnonorsopenue. [laprenorenes
Tema 4.3. WuauBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHAIbHOE pa3BUTHE
NunnBunyansHOE (oMOpmorene3). Drtambl SMOPUOHATIBHOTO PAa3BUTHS y IO3BOHOYHBIX

Pa3BUTHEC OPraHU3MOB

KHUBOTHBIX: ApoOseHue, racrpynauus, opraHoreHe3. I[locTamOpuoHanbHOE
pazButre. Tumbl NOCTAIMOPHMOHANIBHOTO PpA3BUTHUSA: IPSAMOE, HEIPSIMOE
(mmunHOYHOE). BimsHMe cpeapl Ha pa3BUTHE OPraHU3MoOB; (DaKTOpHI,
CIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOACTBA. POCT M pa3BuTHE pacTeHUIl.
OHTOreHe3 LBETKOBOIO PACTEHUS: ABOMHOE OIUIOAOTBOPEHHUE, CTPOCHHUE
CEMEHM, CTaJIUU Pa3BUTHUS

Pa3znen 5. HacjieicTBEeHHOCTh 1 M3MEHYHBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HACJICJOBAHHUS

[Tpenmer u 3aaun reHeTUKU. Posb iuTonoruu 1 3MOpHOIOrUH B CTAHOBIIEHUU
reHeTuku. Bxiag poccuiickux u 3apyOeXHbBIX YYEHBIX B Pa3BUTHE T€HETHKH.
MeTtoapl reHeTHKH (THOPUI0IOTUYECKUH, [IUTOIT€HETUYECKUI, MOJIEKYJISIPHO-
reHetndeckuit). OCHOBHbIE FeHEeTUYECKHE MOHATHA. [ eHeTHuecKasi CMMBOJIHKA,
HCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.
3aKOHOMEPHOCTH HACJIEN0BaHUS IPU3HAKOB, ycTaHOBIEHHbIE I'. Menaenem.
MonoruOpuaHoe CKpemuBaHue. 3aKOH eIUHO00pa3us THUOPHUIOB TMEPBOTO
nokosieHus. IlpaBuno nomuHHMpoBaHMs. 3aKOH pacILEIUIEHHMs] INPU3HAKOB.
I'mnoresa 4yucrtorel ramer. [lomHOe W HENMONHOE JOMUHUPOBAHHE.
JlurnbpuiHoe cKpeuBaHyue. 3aKOH HE3aBUCUMOI'0 HACJIeJOBAHUS IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI TUTMOPUIHOIO CKPELIMBaHUS. AHAIU3UPYIOIIEe
cKpemnBaHue. [cnonb3oBaHME — AQHAIM3UPYIOLIETO  CKPEIIMBAHMS  JUIS
orpezieNIeHUs] TeHOTHUIIa 0COON

Tema 5.2.
CueruieHHOE
HacJieJ0BaHHuE
MIPU3HAKOB

CuenuienHoe HacneqoBaHue npusHakoB. Padora T. Moprana 1o cuerieHHoOMy
HacleNOBaHWIO TIeHOB. HapymieHne cuemneHuss T€HOB B pe3ysbTaTe
KpOCCUHIOBEpAa. XPOMOCOMHAasi TEOpHUsl HACIEICTBEHHOCTH. I'eHeTnueckue
KapThl.

I'enernka nosa. XpOMOCOMHOE OIpEAEIEHUE M0JIa. AyTOCOMBI U TOJIOBbBIE
XpOMOCOMBI. ['OMOramMeTHsle M reTeporaMmeTHsle opraHu3msl. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C I10JIOM
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Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

HaumenoBanmue
OPUEHTHPOBAHHOE), JJA0OpPaTOPHbIE H MPAKTHYECKHE 3AHATHS,
pa3aesioB M TeM .
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)
Tema 5.3. N3MeHunBOCTh. BUbl ”3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAS.
3aKOHOMEPHOCTHU Ponp cpempl B HEHAcHEACTBEHHOM M3MEHUYMBOCTU. XapaKTEPUCTUKA
W3MEHYHUBOCTH MOAU(DHUKAITMOHHON WM3MEHUMBOCTH. BapualMoOHHBIN psag W BapHAIlMOHHAS
kpuBas. Hopma peakuum npusHaka. KoiMuecTBEHHbIE M KauyeCTBEHHBIE
MPU3HAKH ¥ X HOpMa peakiuu. CBoicTBa MOIU(DUKAITMOHHOW N3MEHYUBOCTH.
HacnencrBennasi, wiaM TEeHOTHUIMYECKass W3MEHYMBOCTh. KomOumHaTHBHas
M3MEHYMBOCTh. Mei03 W TOJOBOH mpolecc — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTannoHHass u3MeH4uBOCTh. Kiaccuduxamus myrtanuii:
FE€HHbIC, XPOMOCOMHBIE, T'€HOMHbIE. YacToTa W TPUYMHBI MYyTaALUM.
Myrtarennsie (pakTopbl. 3aKOH TOMOJOTHMYECKHX psIOB B HAclEJACTBEHHON
W3MEHYHUBOCTH
Tema 5.4. I'enetuka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOJbI T'€HETUKH

I'eneTnka uesoBeka

4eJI0BeKa: TCHCAIOTUYCCKUM, OJIM3HEIOBBIH, IIUTOrCHETHYCCKHIA,
OMOXMMHYECKUN, MOJIEKYJsIpHO-TeHeTndeckuil. CoBpeMeHHOE OIpeaeNecHue
regoTuIia: moJHOr€HOMHOC CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHNEC, B TOM YUCIIC
¢ nomompbio [1I[P-ananu3a. HaciaeacTBeHHbie 3a00/IeBaHUs YCIOBEKA: TCHHEBIC
0oJe3HM, 00JIE3HU C HACJIEICTBEHHOU MPEIPaCIONOKEHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruueckue W TeHepaTHBHbIe MyTalnuu. CTBOJOBBIE KIIETKH.
[IpuHuuns!l 370poBoro oOpas3a JKU3HM, AMArHOCTUKH, HPOQUIAKTUKUA U
JICYEeHUS TeHeTUYEeCKUX 0oJe3Hell. MenuKo-reHeTHYecKoe KOHCYIbTUPOBAHHE.
3HaquHe MGI{I/IHHHCKOﬁ TCHCTUKHN B npeaoTBpalliCHUN U JICUCHUU
IFeHEeTHYECKHX 3a00JIeBaHUI YeI0BeKa

Pa3znea 6. DBoaronuon

Hasl OHOJIOrHus

Tema 6.1.
OBOIOIIMOHHAS
TeopHUs
U €€ MECTO
B OMOJIOTHH

[IpeanochbUIKM BO3HUKHOBEHHUS HSBOJIONMOHHON TEOPUU. DBOJIOIMOHHAS
TeopHst U e€ MecTo B Ouosioruu. BiusiHue 3BOIIOIMOHHON TEOPUH HA pa3BUTHE
Ouosoruu u Apyrux Hayk. CBuaeTenscTBa 3Bomonun. [laneonTonornyeckue:
IIOCJIEIOBATEILHOCT IOSBICHUS BUAOB B IAJCOHTOJIOTMYECKOW JIETOIUCH,
nepexoinble (opMbl. buoreorpaguueckue: cXxoACTBO U pasnuune ¢payH u diaop
MaTEpPUKOB M OCTPOBOB. DMOPHOIOTHYECKHE: CXO/ICTBA U PA3INUUsi SMOPHOHOB
pa3HbIX BHJIOB II0O3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHE:
TOMOJIOTMYHBIE,  AHAJOTHMYHBIE, pPYAMMEHTApHBIE OpraHbl, AaTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX JKUBBIX OPraHU3MOB.
OpomtonmonHas Teopust Y. Jlapuna. Ilpeanochbulkd  BO3HUKHOBEHMS
JTapBUHU3MA. J[BHXKYIIME CHIIBI HBOJIONUH BUAOB 1O JlapBUHY (M30bITOUYHOE
Pa3MHOXE€HHE  IpU  OIPAHMYEHHOCTH  PECYPCOB,  HEOIPEAEIIEHHAS
M3MEHYHBOCTb, 60pb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHbII 0TOOD)
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Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

HaunmenoBanue
OPHEHTHPOBAaHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS,
pa3esIoB H TeM .
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)
Tema 6.2. Cunrernueckass Teopus sBomonud (CTD) m e€ OCHOBHBIE MOJOKECHHUS.
Muxkpo3Boironus MuxkposBomtonus. [lomyanusa kak eIMHULA BUAA U BOJIIOLUU.
JBrkymme cuibl ((aKTOpb)IBOMIONMKA BHIOB B Mpupojae. MyTalMOHHBIH
nporecc 1 KOMOMHATUBHAS W3MEHUYMBOCTb. [IOoNysIsLIMOHHbBIE BOJIHBI U Apeid
reHoB. M3omsamust u murparus. EcrecTBeHHBINH 0TOOp — HANpaBIAIOMIUHI (hakTop
sBosoLH. POpMBI €CTECTBEHHOT0 0TOO0pa. IlprucnocobieHHOCTs OpraHu3MoB
KaK pe3yabTaT 3Bomtonuu. I[lpumepbl npucrocoOiieHUid y OpraHu3MOB.
Apomopdo3sbl ¥ uanoagantanuu. Bun u Bunoodpazosanue. Kpurepuu Buja.
OcHoBHBIE (HOPMBI BUI000pa30BaHMs: reorpaduueckoe, IKOJIOTHIECKOe
Tema 6.3. Makpospomonus.  DopMbl  3BOMOLMU:  (UIETHYECKasi, JIMBEpreHTHas,
MaxkpoaBosnonus KOHBEpIeHTHas, napaienbHas. HeoOpaTumocTs 3BoIOLNUN

ITpaktrueckoe 3aHsaTHE (Ha BBIOOD MperoaaBaresis)

Pa3jien 7. Bo3HuKHOBeHNe W Pa3BUTHE )KU3HH HA 3emJie

Tema 7.1.
3apokIeHue
Y pa3BUTHE KU3HU

JloHayuyHble TpeACTaBICHUS O 3apOKICHHUM >KU3HUA. HaydHble TIunoTesbl
BO3HUKHOBEHHUS KU3HU Ha 3emie: aOuoreHe3 W MaHcmepMmus. XUMHUYecKas
9BOJIIOLIMSI. AOMOTEHHBIM CHUHTE3 OPraHUYECKUX BELIECTB U3 HEOPTaHUYECKUX.
OKCIIEpUMEHTAJIBHOE TOATBEPKACHUE XUMUYECKOW sBosonuu. HavanbHble
sTanbl Omosnoruueckoi sBomonuu. [mmoresa PHK- mupa. @opmupoBanue
MeMOpPaHHBIX CTPYKTYpP U BOZHUKHOBEHHUE NMPOTOKJIETKHU. [IepBble KIeTKH U uX
sBoonus. POpMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPIraHU3MOB.

PasButue xu3Hu Ha 3emsie 1o 3paMm U nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas spbl. [lanmeos3oiickas spa u €€ mepuoabl: KeMOPUHCKHIA,
OPAOBUKCKUMN, CWIYPUHUCKHM, ICBOHCKUN, KaMEHHOYTOJbHBIM, IEPMCKHMA.

Me3so3oiickags 3pa © €€ TIepuoAbl: TPHUACOBBIA, IOPCKHM, MEIOBOM.
KaitHo3oiickas »3pa u €€ mepuoAbl: MaJCOreHOBBIM, HEOrC€HOBBIM,
AHTPONOTEHOBBIA.

Tema 7.2.
Cucrema

OpTraHu4YeCKOro Mupa.

IIpoucxoxneHnue
YEJI0BEKa —
aHTPOIIOI€HE3

CucremMa OpraHm4eckoro Mupa Kak OTpakeHue »dBoonuH. OCHOBHbBIE
CUCTEMAaTUYECKUE TPYIIbl OpPraHU3MOB. XapaKTepUCTUKa KiIuMmaTa H
TeoJIOTUUECKUX TporieccoB. OCHOBHBIE 3Talbl 3BOJIOIUN PACTUTEIHLHOTO H
KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHil U >KMBOTHBIX. [losiBieHue,
paciBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

DBOJIIOLMS YeOoBeKa. AHTPOIOJIOrus Kak Hayka. Pa3Butue npeacraBieHu o
MPOUCXOKACHUHN YejoBeka. MeToabl u3ydeHus: antpororeresa. CxoacTtsa u
pa3iuuusl 4elIOBEKa M KUBOTHBIX. CHUCTEMATHYECKOE MOJIOKEHUE YEIIOBEKa.
JIBrxymme cwitbl (hakTopsl) aHTporioreHesa. HaciencrBeHHass N3MEHIUBOCTD
Y eCTeCTBeHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN
Tpy/la, MBIIIJIEHUE, PeUb
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Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

HaunmenoBanue
OPHEHTHPOBAaHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS,
pa3/iesioB M TeM .
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)
Tema 7.3. OcCHOBHBIE CTa/IUM U BETBU HBOJIIOLUHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek

OCHOBHEBIE cTaauu
9BOJJIIOIIMHA YCJIOBCKA

yMenbii, YenmoBek mnpsMoxoasmui, YemoBek HeaHIepTalbCKuid, YenoBek
pa3yMHbI COBpeMEHHOTro Tuma. Haxoaku HCKOmaembIX OCTaHKOB, BpEMsi
CYIIIECTBOBaHMS, 00JIaCTh pacHpocTpaHeHHUs, 00bEM TOJIOBHOIO Mo3ra, o0pa3
KU3ZHH, OPYIUSL.

UYenoBeueckrie  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMIHAS
(eBpa3uiickasi), HErpo-aBCTpaJiouaHasi (PKBaTOpUAIbHAs), MOHTOJIOUJIHAS
(a3uarcko-aMepukaHckas). YepTbhl MPUCIOCOOJICHHOCTH IIPEICTaBUTEIICH
YEJIOBEUECKHUX pac K yCJIOBUSIM CYIIECTBOBaHMs. EMMHCTBO YeioBeUecKux pac.
Kpuruka pacuzma

Pasznen 8. OcHoBHBIE CTaauM 3BOJIIOIMHN YCJIOBCKA

Tema 8.1.
DKonorus
Kak Hayka. Cpenbl
JKU3HH.
ODKOJIOTHYECKHE
(bakTopsI

DOKouiorus Kak Hayka. 3aJlaud U pa3zielibl 3KOJIOruu. MeTobl HKOJIOTHUECKUX

HCCIIEI0OBaHUM. DKOJOTrM4eCKOe MHUPOBO33PEHHE COBPEMEHHOIO YeNOBEKa.
Cpenpl oOuTaHMs OpPraHW3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, I[OYBEHHasd,
BHYTPHOpPTraHU3MEHHas.  Okosormdeckue  ¢akropsl.  Kiaccudukamms
9KOJIOTUYECKUX (aKTOPOB: aOMOTHUYECKUE, OMOTHYECKUE U aHTPOIIOTCHHBIE.
JleicTBUE 3KOJIOTHYECKHX (DaKTOPOB HA OpraHu3Mbl. AOnoTHYecKre (HaKTOpHI:
CBEeT, TemIeparypa, BiaxHocTb. dortonepuoausm. Ilpucnocobnenus
OpPraHU3MOB K JEHCTBUIO aOMOTHUYECKUX (akTOpoB. buoiormueckue puUTMBI.
buotnueckue gaxTopsl. Buabl 6M0THYECKMX B3aMMOIEHCTBHM: KOHKYPEHIUS,
xuiiHuyecTBo. IlapasuTusMm, MyTyanusMm, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO), aMEHCAJIU3M, HEWTpaau3M. 3HauyeHHe OMOTHYECKUX
B3aUMOJECHCTBUI  JUIsl  CyIIECTBOBAHUS  OPraHW3MOB B  IPHUPOJHBIX
coo01ecTBax

Tema 8.2.
ODKOJIOTHYECKHUE
XapaKTePUCTUKU
TTOMYJISITTUU

DKOJIOTUYECKHE XapaKTCPUCTUKU  TTOMYJISIOHU. OcHOBHBIE ITOKAa3aTelIn
IomyJsinuu: 4YUCJICHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMCPTHOCTL, ITPHUPOCT,
MUrpamnus. Z[I/IHaMI/IKa YHUCJICHHOCTH IOIYJIAIHUHU U eé peryisusa

Pa3znea 9. CoolOuiecTBa ¥ IK0JIOrHYECKUE CHCTEMbI

Tema 9.1.
Coo0mrecTBa
OpPTaHU3MOB,
9KOCHUCTEMBI

CoobmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTpaHCTBeHHAs, Tpoduueckas (muiieBas). Buasli-nomuHantel. CBs3u B
OuoreHose.

DKojorudeckue cuctembl (dkocuctembl). lloHdaTne 00 »dKkocucreme W
ouoreoneHo3e. PYHKIMOHAIbHbIE KOMIOHEHTHI 3KOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BemecTB W TIOTOK JHEPIHHA B
skocucreme. Tpodudeckue (MUIIeBbIe) YPOBHU dKocHcTeMbl. [IuiieBbie 1enu
n cern. OCHOBHBIE IIOKa3aTelId AKOCHCTEMBI: OWomacca, TPOIYKITHS.
DKoJIoTHYecKre MUPaMUIbL: MPOIYKIIMU, YUCIEHHOCTH, OnoMacchl. CBoiicTBa
HKOCHUCTEM: YCTOHUNBOCTh, CAMOPETYIISAINS, pazBuTHe. CyKieccus

Tema 9.2.
[IpupoaHbie
HKOCUCTEMBI

[TpupoaHbIE SKOCUCTEMBI. DKOCHCTEMBI PeK M 03&p. DKOCHUCTEMa XBOWHOTO
NJIn IMUPOKOJIMCTBEHHOT'O Jieca. AHTpOHOFeHHBIe 9KOCHUCTEMBI.
ArposkocucTeMbl. YpOosKkocucTeMbl. buonmormdyeckoe W XO3sIMICTBEHHOE
3HAQYEHHE arpodKOCHCTEM M ypOo3kocucTeM. buopasznooOpasue kak (akTop
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HanmenoBanue
pa3esioB U TeM

Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO
OPUEHTHPOBAHHOE), JJA0OpPaTOPHbIE H MPAKTHYECKHE 3AHATHS,
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)

ycroifuuBocTd dKocucteM. CoxpaHeHue OMOJOTMYECKOr0 Pa3HOOOpa3us Ha
3emiie

Tema 9.3.
buocdepa —
riaodannHas

JKOCHCTEMA 3eMIIH

Yuenue B. U. Bepnanckoro o 6mocdepe. I'paHuiibl, coctaB U CTpyKTypa
ounochepsl. Kupoe BemectBo u ero ¢pyHkimu. OcodeHHOCTH OHMOCcdephl Kak
r100aNbHOM 3KOCUCTEeMBI. [IMHAMUYECKOe paBHOBECHE M OOpaTHasl CBS3b B
ounoctepe. KpyroBopoTsl BemecTs U OMOr€OXHMMHUYECKUE ITUKIIBI AJIEMEHTOB
(yrnepopa, a3ora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

Tema 9.4.
Bnusinue
AHTPOTIOTEHHBIX
(dakTOpOB Ha

ouochepy

UYenosedecTBO B Onocdepe 3emiin. AHTPOTIOTCHHBIE H3MEHEHUS B Onocdepe.
I'moGanbHble 3KONMOTMYEeckHe MpoOieMbl. CoCyliecTBOBaHHE MPHUPOABI U
gyenoBeuectBa. CoxpaHeHue OMOpazHOOOpa3usi Kak OCHOBA YCTOWYHBOCTH
6uocdepsl. OCHOBa pallMOHAILHOTO YNPaBJICHUs MPUPOTHBIMUA PECYPCAMH H
UX HUcronb3oBaHue. JloCTHKEHNs OMOJIOTUU M OXpaHa MPUPO/Ib

Tema 9.5.
BnmsHane conmanbHO-
9KOJIOTHYECKUX
(dakTopoB Ha
3JI0pPOBbE YEJIOBEKA

310poBbE U €ro cocrasiAomue. GakTophl, MOJIOKUTEIBHO U OTPULATEIBHO
BIIUSIIOLUE HA OpraHu3M uenoBeka. [IpobieMa TeXHOreHHBIX BO3JIEHCTBUI Ha
3/10pOBbE YEJIOBEKa (JIEKTPOMArHUTHBIE I0JIs1, OBITOBAsE XUMHUSL, NU30BITOUHbIE
IIyMBI, pajuands W T.I.). Ajantamuds OpraHu3Ma dYeloBeka K ¢akropam
okpyxatomieid cpeapl. [IpuHuunel (GopMUpoBaHUS 370pPOBbECOEpETaroIIEero
noBeeHus. dusnueckas akTUBHOCTh U 3/10pOBbE. bUOXMMHYECKHE ACIIEKThI
PalMOHAIBLHOTO MUTAHUS

Pa3nen 10. Cesekiusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOT U

Tema 10.1.
Cenexims
KaK HayKa U TPOIEecC

Cenexuys Kak HayKa M IpoIecC. 3apOKJCHHUE CEJNEKIUH U JOMECTHUKALUS.
VYuenne H. WM. BaBunoBa o 1eHTpax MHOroo0pasuss U NPOUCXOXKICHHS
KYJbTYPHBIX pacTeHUW. LIeHTpbl NpPOMCXOXKIEHUsS JOMAIIHHUX >KUBOTHBIX.
Copr, mnoponma, mrtamMm. CoOBpeMEHHBIE METOABI CENEKIMHU. MaccoBblii
U MHAMBHUIyaJIbHBI OTOOpPHI B CENEKLUMU PACTEHUN M KUBOTHBIX. OleHKa
JKCTephepa. biM3KopoICTBEHHOE CKpeIIMBaHue — MHOpUAUHT. UncTas TuHus.
CkpeumBanue uucThiX JuHMM. ['erepo3uc, wim ruOpuaHas cuia.
HeponctBennoe ckpenBanue — aytTopuauHr. OtnanéHHas ruopuau3ays 1 eé
ycnexu. IcKyCCTBEHHBIN MyTareHe3 1 IoJIyYeHHUE MOIUIUIONI0B. JJocTixkenns
CEJICKLIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOJIIOTUH

buotexHosnorus kak oOTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. Tarbl
co3manus pekoMmOuHaHTHOM JIHK u TpaHcrenneix opranm3moB. KietouHas
nrxeHepusa. Kierounsle KynbTypbl. MHKPOKIOHAJBHOE Pa3MHOXKEHUE
pacrenuii. KiioHMpoBaHME BBICOKOMPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. JKOJOTHYecKue u dThdeckue npobiembl. [MO — reHeTndecku
MOANGUIIUPOBAHHBIE OPTAHU3MBI




14

Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

HaunmenoBanue
OpPMEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 3aHATHS,
pa3/iesioB M TeM .
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)
Tema 10.3. OcCHOBHBIE HaNpaBJICHUS! COBPEMEHHOM OMOTEXHOJIOTHH B MPO(ECCHOHATBHOM
buorexnonoruu NesITeIbHOCTH YesoBeka. MeTo bl 6MoTeXHOI0ruu. OOBEKTHl ONOTEXHOIOTUH.

B )KM3HHU U npodeccuu

OTHKa OHMOTEXHOJIOTHUECKUX
M TEHETHMYECKHMX  OJKclepuMeHToB. [lpaBuna moucka ©  aHaou3a
OMOdKOJIOTHYECKON uHpOpMaLUu

13 pa3IMYHBIX UCTOYHHUKOB (Hay4YHasi M yueOHO-Hay4YHas TUTepaTypa, CpeacTBa
MaccoBoi nHpopMaluu, cetb IHTEpHET U IpyTHe)

Pa3zgen 11. Pemienue KeiicoB B 00,1aCTH OMOTEXHOJIOT U

Tema 11.1.1.
buorexHomorun
1 TEXHUYECKUE
CHCTEMBI

Pa3BuTre  OMOTEXHOJIOTMH ¢ TNPUMEHEHHEM  TEXHUYECKHX  CHUCTEM
(bnoumxkenepusi, 6nmonHpopmaTuka, OMOHMKA) M MX NMPUMEHEHUE B >KU3HU
YeIIOBEKa, TIOUCK U aHAIH3 HHPOPMAIUH U3 Pa3IMIHBIX HCTOYHUKOB (Hay4dHas
u yueOHO-Hay4yHas JUTEparypa, CpPeICTBA MaccoBOM HHQOpMAIH, CETh
Wutepuer u apyrue)

IIpomexxyTounasi arrectanus (mudepeHIpOBaHHBIN 3a4ET)

Bcero:
5.2 CTpyKTypa AUCHUIIMHBI
Pa3nens! aucuuiuHbl, u3ydaeMeie B 1 cemectpe
Ne Koan4gecTBo 4acoB 72
a3 HaumenoBaHue pa3jiesioB
p Bcero | aeknum 113 JIP
aesa
1 BuoJiorust kak Hayka. JKuBble cUCTeMBbI U HX 9 2
opraHu3zanus
11 buonorus B cucteme Hayk. OO11as XxapakTepuCTUKa 2 5
JKU3HU
2 XHMMHYECKHI COCTAB U CTPOCHHE KJIECTKH 6 4 - 2
2.1 XHUMHYEeCKHI cocTaB KIeTKU. Bona 4
¥ MUHEpaJIbHBIC BEIIECTBA
2.2 bronornyecku BaxkHbIE XUMHUUECKHE COSTUHEHUS 2 - - 2
2.3 CrpykTypHO-(YHKIIMOHATIbHASI OPTaHU3ALIUS KIETOK 2 2 - -
3 Ku3HepeATEIHLHOCTH KJIETKH 6 4 2 -
3.1 OOMeH BelecTB U MPEBpalleHHe YHEPTUHU B KIIETKE 9 5
3.2
buocunres Oenka 2 - 2 -
3.3 Bupycel 2 2 - -
4 Pa3MHoKkeHNe U HHAMBHUAYAJbHOE PA3BUTHE 5 4 5
OpraHu3MoB
4.1 JKU3HEeHHBIN UK KIETKU 2 - 2 -
4.2 DopMbl pa3MHOKEHHUSI OPraHU3MOB 2 2 - -
4.3 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 2 2 - -
5 HacyencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB 8 6 2 -
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5.1 3aKOHOMEPHOCTH HACJIeI0BaHUS 2
5.2 CuernieHHOE HacleZJ0OBaHUE TPU3HAKOB
5.3 3aKOHOMEPHOCTU U3MEHUYUBOCTU 2 -
5.4 ['eneruka yenoBeka 2 2
6 IBOJIOLNOHHAA OHOJIOTUA 6 4
6.1 DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHUH 2 2
6.2 MuKpo3BOIIOIUS 2 2
6.3 MakposBOTFOITHS 2 -
7 Bo3HukHOBeHUE U pa3BUTHE KM3HU HA 3emJie 6
1 3apoKeHUE U Pa3BUTHUE )KU3HU 2 2
7.2 Cucrema opranuyeckoro mupa. [Ipoucxoxaenue 9 9
YeJIOBEKa — AaHTPOIIOTCHE3
7.3 OCHOBHBIE CTaIMH SBOJIIOIIMH YETIOBEKA 2 -
8 OcCHOBHBIE CTAUH IBOJIIOIUH YeJT0BEKA 4 4
8.1 Okonorus kak Hayka. CpeJibl )KU3HU. DKOJIOTUYECKHE 2 2
(bakTophI
8.2 DKOJIOTUYECKHE XapaKTEPUCTUKU MOMYIISILIUU 2 2
9 Coo0miecTBa ¥ 3K0JIOTHYECKHE CHCTEMbI 10 4
9.1 CooO1iecTBa OpraHu3MOB, IKOCHCTEMBI 2 2
9.2 [TpupoaHbIe SKOCUCTEMBI 2 -
9.3 buocdepa —rnobanbHas sxocucTemMa 3eMin 2 2
9.4 Bnusinue anTponoreHHbIX ¢pakTopoB Ha Ouochepy 2 -
9.5 BnusiHue conmanbHO-9KOI0THYECKUX (PakTOpoB Ha 9
3JI0pPOBBE YEIIOBEKA
10 Cejiekuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH 6 4
10.1 Cenekius Kak HayKa U IIpoIiece 2 2
10.2 OcCHOBBI OMOTEXHOJIOTHH 2 2
103 | yorexnonornu B xuznm n npodeccun 2 -
11 Pemienue keiicoB B 00,1aCTH OMOTEXHOJIOT U 4 -
11.1.1 | buorexHomorun 2

B IPOMBIIIJICHHOCTH
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1112 ConuaabHO-3TUYECKHE aCIIEKTHI OMOTEXHOIOT U 1 - 1 -
11.1.3
BHOTEeXHOIOTHY U TEXHUYECKUE CUCTEMBI 1 - 1 -
IIpoMeskyTOUHasI aTTeCTALUSA 8 - - -
Bcero 72 40 20 4
5.3 [IpakTuyecKkue 3aHATHS
Ne Koxa-Bo
Tema
pasaena 4acoB
3.2 «Pemenue 3a1a4 Ha onpeieeHue MOCIEA0BATEILHOCTH HYKICOTH IOBY 2
41 «CTpoeHHe KJIETKH (pacTeHUs, KUBOTHBIC, TPHOBI) M KICTOUHBIC BKIIOYCHUS 9
' (KpaxmaJl, KapOTUHOM/IbI, XJIOPOIUIACTHI, XPOMOILIACTHI)»
5.3 «MH}pexnnonnble 3a007I€BaHMs U STTUAEMHUH B HCTOPUU YETIOBEUECTBAY. 2
6.3 «Ormncanne Nprucrnoco0ICeHHOCTH OpraHi3Ma U €€ OTHOCHTEIBHOTO XapakTepa 2
Pemenne 3aaq Ha ornpezielieHne BEPOSTHOCTH BOZHUKHOBEHHUS
7.3 HACJICICTBEHHBIX MTPU3HAKOB IIPU PA3IMYHBIX TUIAX B3aUMOJICHCTBHS I'CHOB, 2
COCTaBJICHUE TCHOTUIIMYECKUX CXEM CKPELIHMBAHUS
9.4. OTX0/bI MPOU3BOJICTBA 2
9.5 BnusHue abuotndeckux pakTopoB Ha yelOBeKa 2
103 «IIprcnocobIeHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM cpelibl. BausHue 9
' reorpaguueckoii cpeabl Ha MOPQOJIOTHIO U (PHU3HOIOTHIO YETIOBEKa
1111 Keiicbl Ha aHaM3 HHGOPMALIMU O PA3BUTUHU MPOMBIIUIEHHOW OMOTEXHOJIOTUH 9
o (o MUHH-TpyIIIaM).
11.1.2 | Keiicbl Ha aHanu3 uHGOPMALUHU 00 STHIECKHX ACTIEKTaX Pa3BUTHS 1
OMOTEXHOJIOTHH (TI0 MUHU-TPYIITIAM).
11.1.3 | Keiicbl Ha aHanM3 HHPOPMAIIMU O PA3BUTHU OUOTEXHOJIOTHI C MPUMEHEHUEM 1
TEXHUYECKUX CUCTEM (110 MUHM-TPYIIIIAM).
5.4 JIaGopaTopHbIe 3aHATHUS
Ne Koxa-Bo
Tema
pasaena 4acoB
29 «Ormpenenenue BuramMmuHa C B IpOAyKTaxX MUTAHUS 2
95 «YMCTBEeHHas paboTOCIIOCOOHOCTE) )
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6 YueOHO-MeTOAUYECKOE OOecTieyeHUe U CHMTIIMHBI

6.1 Pexomenayemasi iureparypa

6.1.1 OcHoBHasi IUTEpaTypa

1. buonorus : y4eOHMK W MPaKTUKYM Uil CPeIHEro MnpoeCCHOHAIBLHOrO oOpa3zoBaHus /
B. H. Speirun [u ap.] ; nmox penakuueit B. H. SIpeirmna. — 2-e u3a. — Mocksa : M3gaTenbCcTBO
FOpaiirt, 2024. — 378 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texkcr :  omektponHbii  //  OOpazoBarenpHas — 1atrdopma  FOpaiit  [cait]. —
URL: https://urait.ru/bcode/536659

6.1.2 lonoJHUTEIbHAA JIUTEPATypa

1. Jlanuuikast, T.B. buonorus. Tectsl : yueOHOE mocoOue yist cpeiHero npohecCuoHaIbHOTO
obpazoBanusi/ T.B. Jlanmnkas. — Mocksa: W3marensctBo IOpaiit, 2024.— 40c.—
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-14157-3. — TekcTt : 2aeKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/543964

6.1.3 Ilepuoauyeckue U31AHUA
BecTHuk MoOCKOBCKOTO YHUBEPCUTETA. Cepus 16. buonorus
https://biblioclub.ru/index.php?page=journal_red&jid=613511

6.1.4 UnTepHeT-pecypcebl
ObC uznarenscrBa "FOpait"

6.2 IIporpammnoe o0ecneyeHue, mnpodeccuoHAIbHbIe 0a3bl  JAaHHBIX H
HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI COBPEMEHHbIX HH()POPMAIHOHHBIX TEXHOJI0Tuii

Tun nporpaMmMHoOro

HaumeHnoBaHnue Cxema JIMLIEH3UPOBAHMSA, PEKUM JI0CTYIA
obecneyeHns

OO6pazoBarenbHas auieH3us ot 26.06.2025
PEJI OC r. Ha 3 roga aisa 250 paboyux MecT B
OmneparmonHas cuctema | «CepTuduiiupoBaHHasy | paMKax COTJIAIIEHUS O COTPYAHUYECTBE C
(s pabounx cranuuit) | OO0 «Pen Codpr» Ne 305/06-22V ot
28.06.2022 1.

AnpTepHaTUBHAS

peanu3anus cpepl
ucnonnenus nporpamm | WINE
Microsoft Windows st
OC na 6a3ze sapa Linux

Csooopanoe 110,
https://wiki.winehg.org/Licensing

i ; : Cso6opaunoe 110,
Opnenif naer ibreOffice https://libreoffice.org/download/license/
UurepHer-6paysep Sunexe.Bpaysep becmunatnoe 110,

https://yandex.ru/legal/browser_agreement/
Cso0Oozanoe 10,
https://www.videolan.org/legal.html
KomrmexT nist o6pa3oBareabHbIX
KouncynbranT Ilntoc yuapexaenuit mo gorosopy Ne 337/12 ot
04.10.2012 r., ceTeBo#i JOCTYI

MenuanpownrpseBatens | VLC

NudopmannonHo-
IIpaBoOBasi CUCTEMA



http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-izdatelstva-jurajt
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html
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7 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIIINHBI

Kabuner Ouonornu. AyauTopHas JOCKa, ydeOHash MeOenb (CTOJNBl YYCHHUYECKUE, CTYIbS
YYCHUYECKHUE), HarsAHble TocoOus. MynbTUMeanitHoe o00o0pynoBaHue (HOYTOYK, MPOEKTOP
MIEPEHOCHOM, 3KpaH MepeHOCHOH ). MynbTuMeanitHoe 000pyaoBanue (TIPOSKTOpP, IKpaH, HOYTOYK ¢
BBIXOJIOM B ceTb MHTepHeT), olecrneunBaroniee OOCTYH B D3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTesibHYI0 Cpely UHCTUTYTA.



