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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.

3anaumu:

— ocBOeHHE OOYyYaroIIMMHUCS CHUCTEMbI 3HAHUH O OMOJIOTMYECKUX TEOPHSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TIHMIOTe3aX, IpaBUiaX, CIyXalluX OCHOBOH [uid (OpMHpPOBAHUSA
IIPEAICTABJICHUM O €CTECTBEHHO-HAy4YHOU KapTUHE MHUPA,

— 0 MeTOoJax Hay4yHOro TO3HaHWs, CTPOCHUH, MHOTOOOpa3MH M OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOTO YPOBHsI OPraHU3ALNN, BBIIAIOIUXCS OTKPBITUAX U COBPEMEHHBIX UCCIICOBAHUAX B
OuoJjioruu;

—  (opmupoBanue y 00y4aroUIXcs MO3HABATEIbHBIX, HHTEIUICKTYaJIbHBIX

— ¥ TBOPYECKHMX CIIOCOOHOCTEM B Ipoliecce aHaJIn3a JaHHBIX O MyTIX Pa3BUTHS

— B OMOJIOrMM Hay4HBIX B3IJIJI0B, UJIeH U OJXOJ0B K U3YUYEHHUIO KUBBIX CUCTEM Pa3HOIO
YPOBHS OpraHu3aluy;

— CTaHOBJEHHME Yy oOOydaroummxcs oOImed KyJbTypbl, (YHKLHOHAJIbHON TI'PaMOTHOCTH,
pa3sBUTHE YMEHHI OOBSCHATH M OLIEHUBATh SIBICHUS OKPYXAIOIEro MHpa *XMBOH NPHUPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

— (¢opMupoBaHUE y 00yYaroIIMXCsS YMEHUN HIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKUX
3HAaHUH B IIPAKTHUYECKOM JEATEIBHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTHI 1 arpOOHOTEXHOJIOTHIA,

— BocCNUTaHUE YOeKIEHHOCTH B BOZMOKHOCTH MO3HAHUS YEJIOBEKOM JKUBOM

—  NPHUPOJIBL, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIIOICHHS STUIECKUX HOPM
IpU IPOBEIEHUH OMOIOIMYECKUX HCCIEIOBAHUM;

—  OCO3HaHHUE IIEHHOCTH OMOJOTMYECKUX 3HAHMUHU Ul MOBBILICHUS YPOBHS SKOJIOTHYECKON
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

— TpUMEHEHHue NpUOoOPETEHHBIX 3HAHUN U YMEHUIN B IOBCETHEBHOM KU3HU

—  JUIs OLIEHKH ITOCJIEJICTBUI CBOEH JEATEIBHOCTH 110 OTHOLIEHUIO K OKPYXKaIOLEH Cpele,
COOCTBEHHOMY 37I0pPOBBIO, 000CHOBaHHUE U COOIIO/IEHHE Mep MPO(PUIAKTUKY 3a001€BaHU.

2 Mecro gucuuninunsl B crpykrype IIIICC3
OO6meoOpa3oBarenpHas  AWCHUIUIMHA  «buonorus»  ABJISIETCS  00S3aTeNbHOM  YacCThIO
o011eo0pa3oBaTesIbHOrO 1MKIJIAa 00pa3oBarTesbHON nporpammsl B cooTBeTcTBUUM ¢ PI'OC CIIO mo
cneyuanvrocmu 15.02.10 MexatpoHuka u poOOTOTEXHHKA (ITO OTPACIISIM).

3 TpeGoBaHus K pe3yJIbTaTaM OCBOEHHS CO/IePKAHUS AU CUMIIIMHBI

[Ipouiecc uM3yuyeHUs MUCIUIUIMHBI HAmpaBlieH Ha (OPMUPOBAHUE SIEMEHTOB CIEAYIOIIUX
o0ux kommnereHui B coorserctBuu ¢ ®I'OC CIIO cnenuanbHOCTEN JaHHOTO MPOQUIIs:

OK O0lI. BsiOupare cmnocoObsl pemieHus 3afad  MpodecCHOHATBHON AESTeTbHOCTU
MPUMEHUTEIBHO K Pa3JTMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEJACTBAa IMOWCKA, aHadu3a W HHTEpIpEeTaluu
uHpopMaluu, U WHGOPMALMOHHBIE TEXHOJOTMM JJIsi BBINOJHEHHS 3aJad MNpoQecCHOHATbHON
JIeATEeITbHOCTH.

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 07. CopneiicTBOBaTh COXpPAaHEHHUIO OKpYKaloIIeH Cpebl, pecypcocOepekeHuro,
MIPUMEHSATH 3HaHWUsI 00 M3MEHEHUH KJIMMATa, PUHIIUIIBI OCPEXKITHBOTO MPOU3BOICTBA, 3PHEKTHBHO
JIECTBOBATH B UPE3BBIYANHBIX CUTYaLIUAX.
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B pe3ynbrare 0CBOGHUS AUCLUILINHBI 00YYaIOIUICs JOIKEH:
3HATh/IIOHUMATh:

- 0 MECT€ U pOoJIi OUOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS;

- (DyHKIIMOHAJIBHOM I'PAaMOTHOCTH YeJIOBEKa [T PEIICHHS KU3HEHHBIX Po0IeM;

Ymern:

- pacKphIBaTh COJEpKaHUE OCHOBOIOJAralOUIUX OHOJIOTUYECKUX TEPMUHOB M TMOHSATHUH:
KU3Hb, KJIETKA, TKaHb, OpraH, OpraHW3M, BUJ, IMOMYJSIUS, dKOCHCTEMa, OMOIEeHO03, Ouocdepa;
MeTabosn3M (0OMEH BEIIeCTB M MpEeBpaIleHue YHEPTUH), TOMeocTa3 (CaMOperysisiius), OMOCHHTE3
Oenka, CTPYKTypHass OpraHu3anus JKUBBIX  CHCTEM, JUCKPETHOCTb, CaMOpPETyJIALHS,
CaMOBOCITPOU3BE/ICHNE (PEMPOIYKIMS), HACIEICTBEHHOCTh, MU3MEHUMBOCTb, SHEPro3aBUCHUMOCTbD,
POCT U pa3BUTHE, YPOBHEBAs OpraHU3aIus;

- packpbIBaTh COJIep’KaHHE OCHOBOIIOJIATAIOMIMX OHOJOTUYECKUX TEOpUM M TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, YBOJTIOLIMOHHOM, MPOUCXOXKICHHUS )KU3HHU U YEIIOBEKA.

- pacKpbIBaTh OCHOBOIIOJIATalOIINe ONOIOrHYecKHe 3aKOHBI ¥ 3akoHoMepHocTH (I'. Mennens,
T. Moprana, H.1. BaBunosa, D. I'ekkens, . Mrwounepa, K. bapa), rpaHuiibl uX NIpUMEHUMOCTH K
JKUBBIM CHCTEMaM;

- TNPUMEHSATH OCHOBHBIE METOJbI HAYYHOTO TO3HAHUS, HCIOJIB3YEeMBIX B OHOJOTHU:
HAOJIOZICHUSI M OMHUCAHUS >KUBBIX CHUCTEM, MPOIECCOB U SIBJIICHUI;, OpraHU3alMU U TPOBEICHUS
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIABMIKCHHSI THUIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXIY
UCCJICTyeMbIMU BEIMYNHAMH, OOBSICHCHHUS MTOJIYICHHBIX PE3yJIbTaTOB M (POPMYITUPOBAHUS BEIBOJIOB
C MCIOJIb30BAaHMUEM HAYYHBIX MMOHATHI, TCOPUHN U 3aKOHOB;

- BBIICNATH CYIIECTBEHHBIC TMPU3HAKA BHUPYCOB, KIETOK TPOKAPUOT U DIYKAPHUOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, BHJOB, OHOTEOIIEHO30B U 3KOCUCTEM;
OCOOCHHOCTH IPOIIECCOB OOMEHA BEIIECTB M IPEBPAIICHHUS JHEPrUU B KIETKe, (poTOoCHHTE3a,
TUTACTUYECKOTO W SHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Mei03a, OIIOJOTBOPEHHS,
Pa3BUTHUSL W Pa3MHOXKEHHS, WHAWBHUyaJIbHOTO pa3BUTHs OpraHu3ma (OHTOTeHe3a), OopbObl 3a
CYILIECTBOBaHME, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, MPUCIOCOOIEHHOCTH OPTaHU3MOB K
cpene oOWTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHUCTEM, aHTPOTIOTEHHBIX U3MEHEHHM B DKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U MPEBpaIeHIE SHEPTUU B Orochepe;

- IPUMEHATDH MOJTYUYEHHBIC 3HAHUS N7 OOBSICHEHUSI OMOJIOTHYECKUX MPOIIECCOB U SIBJICHUH,
JUIST TIPUHSTUS TPAKTUYECKUX PEIIEHUH B TIOBCEIHEBHOM KH3HM  C IENbI0 00ecredeHHs
0€30MacHOCTH CBOETO 37I0POBbSI U 3JI0POBBSI OKPYKAIOUIUX JTIOJEH, COOI0ICHHs 310pOBOT0O 00pasa
)KU3HM, HOPM TpPaMOTHOTO TIOBEACHUS B OKPYKAIOIIEHM MNPUPOJHOM Cpene; IOHWMAHHE
HEOOXOAMMOCTH HCIIONB30BAaHUS JTOCTHXKCHHN COBPEMEHHON OMOJOTUM W OMOTEXHOJIOTHM IS
palMOHAIBHOTO MPUPOIONOJIB30BAHUS.

- pemath OMOJIOTHYECKUE 3a7a4M, COCTABIISTH T€HOTUITUYECKUE CXEMbl CKPEUTUBAHUS IS
pa3HBIX THUIOB HACJEIOBAHMS NMPU3HAKOB Y OPTaHU3MOB, COCTABIISITH CXEMbI IIEPEHOCA BEILECTB U
SHEPTUH B KOCHCTeMax (1MW MUTAHUS, TTUIIEBHIE CETH).

- KPUTHYECKH OIICHMBATh HHQPOPMAIUI0 OHUOIIOTUYECKOTO COJEPIKaHUs, BKIIOYAIOIIYIO
TICEeB/IOHAYYHBIE 3HAHUS W3 PA3UYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOW WH(MOpMAIUU, HAYYHO-
MOMYJISIPHBIE MaTEPHabl); HHTEPIPETUPOBATh STHUECKHUE ACTIEKThI COBPEMEHHBIX MCCIIEIOBAHUI B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHHU; pacCMaTpHUBaTh TJIOOATBHBIE IKOJIOTHYECKHE MPOOTIEMBI
COBPEMEHHOCTH, (H)OPMUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO.

- CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE OMOJOTHYECKOMN
uH(pOpMallMM M3 HECKOJIbKMX HWCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh MOHSTUWHBIN ammapar
Oouosiorun



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

OO0111€€ KOJIMYECTBO YaCOB JUCIIAIIINHEI COCTABIISIET 72 yaca

KoJsmn4yecTBO 4acoB 1o yueOHOMY IJIAHY
Buna padorsl
1 cemecTp Bcero

Jlexmu, ypoku 40 40
[IpakTHYecKkue 3aHsATH 20 20
JlaGopaTopHbie pabOThI 4 4
ITpomexyTouHas aTTecTarus 8 8
Popma NpoMeKyTOUHON aTTecTalluu JuddepenumrpoBanubiii 3a4éT

5 Conep:xanne u CTPYKTYpa M CUUNIMHBI
5.1 Conep:xanue pa3ieoB QU CHUNITHHBI

Coz[epma}me yqeﬁﬂoro MaTepuaJia (OCHOBl-Ioe Hu l'[pO(l)eCCI/IOHaJIBHO

HaumenoBanue
OPHEHTHPOBAHHOE), TA00PATOPHbIE M MPAKTUYECKUE 3AHATHS,
pa3/iesioB U TeM %
NPUKJIATHON MOAYJb (IPH HAJIMYMH)
1 2

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

Tema 1.1.
buonorns
B CUCTEME HaYK.
Oomas
XapaKTEPUCTHKA
JKU3HHA

buonorus — Hayka o xuBoil npupozae. CBsizu 6MONOTHU C OOLIECTBEHHBIMH,
TEXHUYECKUMH U IPYTUMH €CTECTBEHHBIMH HayKaMu, (puiocoduei, penuruei,
9TUKOH, 3CTETUKOH U npaBoM. Posb 6ronoruu B popMupoOBaHUM COBPEMEHHOM
Hay4HOU KapTuHbI Mupa. CucTeMa OMOJOTUYECKUX HayK.

Metozbl o3HaHMS KUBOK MPUPObI (HaOII0IEHUE, SIKCIIEPUMEHT, OIMCaHuE,
u3MepeHue, kinaccudukanus, MOAETUPOBAaHUE, CTaTUCTUYEcKas oOpaldoTka
JAHHBIX ).

JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeaAMeT u3ydeHus omosoruu. Otanune
KHBBIX CHCTEM OT HeopraHuueckoi mnpupojbsl. CBoiicTBa OmocucTeM M HUX
pazHooOpasue.

YpoBHUM OpraHu3aluyu OMOCHCTEM: MOJEKYJSAPHO-TeHETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN,  MOMYJALHWOHHO-BUJOBOM,  DKOCHCTEMHBIM  (0MO -
reOIeHOTHUYECKUIT ), brochepHbIit
Pa3nes 2 XuMHUYECKHI COCTAB M CTPOCHHE KJICTKH
Tema 2.1. XUMUYECKUN COCTAaB KIETKU. XHWMHUYECKUE DJIEMEHTBHI: MaKpOIJIEMEHTHI,

XUMHYECKHH COCTaB
KJIeTKu. Bona
Y MUHEpaJbHBIE
BeIIleCTBa

MHUKPOIJIEMECHTEL. Bona U MHHCPAJIBHBIC BCHICCTBA. (DYHKHI/II/I BOAbBI H
MHUHEPAJIBbHBIX BEIIECCTB B KJICTKE. HOH]Iep)KaHI/Ie OCMOTHYECKOI0 OanaHca
«buonornueckas POJib MHUHCPAJIbHBIX BCIICCTB B obecreueHUH
KHU3HCACATCIBHOCTH OPTraHU3MOB, IIPOABJICHUA HI/IC6aJ'Icha MUHEPAIbHBIX
QJICMCHTOB»




HanmenoBanue
pa3esioB U TeM

Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO
OPUEHTHPOBAHHOE), 1A00paTOPHbIE U MPAKTHYECKHE 3aAHATHS,
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)

Tema 2.2.
buonornueckn
Ba)KHBIE XUMHUYECKHE
COeIMHEHH

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HeszameHnuMble ¥ 3aMeHUMBbIE aMHUHOKHCIOTHI. AMHUHOKHCIOTHBIM COCTaB.
YpOBHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbl (IepBUYHASL, BTOPHUYHAS, TPETHYHAS
Y 4eTBEpPTHYHAsl CTPYKTypa). XUMHUUECKHe CBOIcTBa OenkoB. buonornueckue
¢bynkuun 6enkoB. depMeHTH — OHoOIOrHyYeckue kKaranuzatopel. CTpoeHue
(depMeHTa: aKTUBHBIA LIEHTp, cyOcTpaTHas crenupudHocTb. KodepmeHTHI.
Buramunsl. OTinnynst GepMEeHTOB OT HEOPTaHUYECKUX KaTalIu3aTOpPOB.
VYrneBoabl: MOHOCaXapuabl (TIII0K03a, pubo3a U 1e30Kcuprd03a), Tucaxapuibl
(caxapo3a, JakTo3a) M ToJIMCaxapuabl (Kpaxmaj, TJIMKOTEH, LEJUTI0I03a).
buonornueckue  ¢yHKuMM ~ yrneBojoB.  JIMmMIOBL:  TPUTIHIIEPUADI,
dbochomumnu b, CTEpPOUIBI. luppoduneHO-THAPOPOOHEIE  CBOKMCTBA.
buonoruueckue Gpynkiuu unuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB U JUMHIOB
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. Knetounast Teopust — nmpumep B3auMOIeHCTBUS
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 MPAKTHYECKHE 3aAHATHS,
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 NPAKTHYECKHE 3aHATHS,
pa3/1esioB U TeM .
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)
Tema 4.2. ®opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecroyioe W mojoBoe. Buel 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 O6ecnosoro. Meito3. Ctaguu meio3a.
[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: CEMEHHUKH U SMYHUKUA. OOpa3oBaHue U pa3BUTHE MOJOBBIX 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 eauHooOpasusi THMOPUIOB NEPBOTO
nokosieHus. IlpaBuno nomuHHMpoBaHMs. 3aKOH pacILEIUIEHHMs] INPU3HAKOB.
I'mnoresa 4yucrtorel ramer. [lomHOe W HENMONHOE JOMUHUPOBAHHE.
JlurnbpuiHoe cKpeuBaHyue. 3aKOH HE3aBUCUMOI'0 HACJIeJOBAHUS IPU3HAKOB.
[{uToreHeTnueckre OCHOBBI TUTMOPHIHOIO CKpelIMBaHUsA. AHalU3UpyOIlee
cKpemnBaHue. [cnonb3oBaHME — AQHAIM3UPYIOLIETO  CKPEIIMBAHMS  JUIS
orpezieNIeHUs] TeHOTHUIIa 0COON

Tema 5.2.
CueruieHHOE
HacJieJ0BaHHuE
MIPU3HAKOB

CuenuienHoe HacneqoBaHue npusHakoB. Padora T. Moprana 1o cuerieHHoOMy
HacleIOBaHUI TIeHoB. HapymieHne cuemieHuss TIeHOB B pe3ynbTare
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 I10JI0M
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Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

HaumenoBanmue
OPUEHTHPOBAHHOE), 1A00paTOPHbIE U MPAKTHYECKHE 3aAHATHS,
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 peaknum npusHaka. KoinuecTBEeHHbIE M KauyeCTBEHHBIE
MPU3HAKK ¥ X HOpMa peakiuu. CBocTBa MOIU(DUKAITMOHHOW N3MEHYMBOCTH.
HacnencrBennasi, wiaM TEeHOTHUIMYECKass W3MEHYMBOCTh. KomOumHaTHBHas
M3MEHYMBOCTh. Mei03 W TOJOBOH mpolecc — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTannoHHas u3MeH4YMBOCTh. Kiaccuduxamus myTtanuid:
FE€HHbIC, XPOMOCOMHBIE, TI'€HOMHbIE. YacToTa W TPUYUHBI MYyTaALUU.
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 NPAKTHYECKHE 3aHATHS,
pa3esIoB H TeM .
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)
Tema 6.2. Cunrernueckass Teopus sBomonud (CTD) m e€ OCHOBHBIE MOJOKECHHUS.
Muxkpo3Boironus MuxkposBomtonus. [lomysanusa kak eIMHULA BUAA U BOJIIOLUU.
JBrkymme cuibl ((aKTOpb)IBOMIONMKA BHIOB B Mpupojae. MyTalMOHHBIH
nporecc 1 KOMOMHATUBHAS W3MEHUYMBOCTb. [IOoNysIsLIMOHHbBIE BOJIHBI U Apeid
reHoB. M3omsamus u murpanus. EcrecTBeHHBINH 0TOOp — HANpaBIAIOMIUHI hakTop
sBosoLuK. PopMblI ecTecTBEHHOTo 0TO0pa. IIprcnoco01eHHOCTh OpraHu3MoB
KaK pe3yabTaT 3Bomtonuu. I[lpumepbl npucrocoOiieHUid y OpraHu3MOB.
Apomopdo3sbl ¥ uanoagantanuu. Bun u Bunoodpazosanue. Kpurepuu Buja.
OcHoBHBIE (OPMBI BHI000pa30BaHU: TeorpapuecKoe, IKOJIOrHIECKOe
Tema 6.3. MakposBomonust.  DPopMbl  3BOMOLMU:  (UIETHYECKasi, JUBEPreHTHas,
MakposBonronus 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 MpeACTaBICHUS O 3apOKICHUM >KU3HU. HaydHble Trunotesbl
BO3HUKHOBEHHUS KU3HU Ha 3emie: aOuoreHe3 W MaHcmepMmus. XUMHUYecKas
9BOJIIOLIMSI. AOMOTEHHBIM CUHTE3 OPraHUYEeCKUX BELLECTB U3 HEOPTaHUYECKUX.
OKCIIEpUMEHTAJIBHOE TOATBEPKACHUE XUMUYECKOW sBosonuu. HavanbHble
sTanbl Omosnoruueckoi sBomonuu. [mmoresa PHK- mupa. @opmupoBanue
MeMOpPaHHBIX CTPYKTYpP U BOZHUKHOBEHHUE NMPOTOKJIETKHU. [IepBble KIeTKH U uX
sBomtonns. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

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

Me3so3oiickas 3pa M €€ TNepUOAbl: TPUACOBBIM, FOPCKUH, MEJIOBOM.
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 KiIuMaTa H
TeoJIOTUUECKUX TporieccoB. OCHOBHBIE 3Talbl 3BOJIOIUN PACTUTEIHLHOTO H
KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHil U >KMBOTHBIX. [losiBieHue,
paciBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

DBOJIIOLMS YeTIOoBeKa. AHTPOIOJIOrUs KaK Hayka. Pa3BuTue npeacraBieHui 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 )KU3HU, H3TOTOBICHUE OpYy AU
Tpy/la, MBIIIJIEHUE, PeUb
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Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHATILHO

HaunmenoBanue
OPHEHTHPOBAaHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 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 COBpEeMEHHOro Tuma. HaXoAaku HCKOMaeMbIX OCTaHKOB, BpeMs
CYIIIECTBOBaHMS, 00JIaCTh pacHpocTpaHeHHUs, 00bEM TOJIOBHOIO Mo3ra, o0pa3
KU3ZHH, OPYIUSL.

UYenoBeueckrie  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMIHAS
(eBpa3uiickasi), HErpo-aBCTpaJiouaHasi (PKBATOpUAIbHAsI), MOHTOJIOUJIHAS
(a3uarcko-aMepukaHckas). YepThl TPUCHOCOOICHHOCTH IIPEICTaBUTENICH
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

DKoJiorus KaK Hayka. 3aJlaud U pa3zelibl SKOJIOTUU. METOIbl SKOJIOTHUECKUX
HCCIICIOBaHMA. DKOJOTHYECKOe MHPOBO33PCHHE COBPEMEHHOI'O 4YeOBEKa.
Cpenpl oOWMTaHHS OPraHW3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, MMOYBCHHAS,
BHYTPHOpTraHU3MEHHas.  Okosorndeckue  ¢akropsl.  Kimaccubukarms
9KOJIOTHYECKUX (PaKTOPOB: aOMOTHUYCCKHE, OHOTHYECKHE W AHTPOIIOTCHHEIE.
JleicTBUE 3KOJIOTHYECKHX (DaKTOPOB HA OpraHu3Mbl. AOnoTHYecKre (HaKTOpHI:
CBET, TeMIlepaTypa, BIaKHOCTh. DortomepuoausMm. [IpucnocobneHus
OpPraHU3MOB K JEHCTBUIO aOMOTHUYECKUX (aKkTOpoB. buonormyeckue puTMBbL.
buotudeckue pakropsl. Buibl OHOTHUYSCKUX B3aMMOICHCTBUIT: KOHKYPEHIIHUS,
xuiiHuyecTBo. IlapasuTusMm, MyTyanusMm, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO), aMEHCAIM3M, HEHTpanu3M. 3HaYCHHE OHOTHYECKHX
B3aUMOJCUCTBUM  JUIsl  CYLIECTBOBAHMsS  OPraHU3MOB B  IPUPOJHBIX
coo00IIIeCTBax

Tema 8.2.
ODKOJIOTHYECKHUE
XapaKTePUCTUKU
TTOMYJISITTUU

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

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 dKocucTeMbl. [luieBbie nenu
n cern. OCHOBHBIE IIOKa3aTelId dKOCHUCTEMBI: 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 XBOMHOTO
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), 1A00paTOPHbIE U MPAKTHYECKHE 3aAHATHS,
NPUKJIATHON MOIYJIb (IPU HAJTUYMH)

ycroiuuBocTH 3KocucTteM. CoxpaHeHHe OMOJIOrMYecKOro pa3sHooOpasus 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
rio0aNbHOM 3KOCUCTeMBI. JI[MHaMHUYeckoe paBHOBECHE M OOpaTHasi CBSI3b 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 3emiid. AHTPOIIOTCHHBIE H3MEHEHHS B Onocdepe.
I'moGanbHble 3KONMOTMYEeckHe MpoOieMbl. CoCyliecTBOBaHHE MPHUPOABI U
gyenoBeuectBa. CoxpaHeHue OMOpazHOOOpa3usi Kak OCHOBA YCTOWYHBOCTH
6uocdepsl. OCHOBa pallMOHAILHOTO YNPaBJICHUs MPUPOTHBIMUA PECYPCAMH H
WX UCHojib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI

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

HaunmenoBanue
OpPMEHTHPOBAHHOE), JIAG0PATOPHbIE M MPAKTHYECKHE 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 OHMOTEXHOJIOT A

Tema 11.1.1.
buorexHomorun
1 TEXHUYECKUE
CHCTEMBI

Pa3BuTre  OMOTEXHOJIOTMH ¢ TNPUMEHEHHEM  TEXHUYECKHX  CHUCTEM
(bnoumxkenepusi, 6nmonHpopmaTuka, OMOHMKA) M MX NMPUMEHEHUE B >KU3HU
YeJIOBEKa, IOUCK M aHAIH3 MHPOPMAITUHU U3 PA3INIHBIX HCTOYHUKOB (HAayJHAsI
u yueOHO-Hay4yHas JUTEparypa, CpPeICTBA MaccoBOM HHQOpMAIH, CETh
Wutepuer u apyrue)

IIpomexxyTounasi arrectanus (mudepeHIpOBaHHBIN 3a4ET)

Bcero:
5.2 CTpykTypa AUCHUNIMHBI
Pazens! qucuuIuinHbL, n3ydaeMbie B 1 cemectpe
Ne KoanyecTBo yacoB 72
23 HaumenoBanue pa3jae/io
p Beero | JI n | Jap
neJa
1 Buosnorus kak Hayka. JKuBble CHCTEMBI H UX 9 5
opraHu3anus
11 buonorus B cucreme Hayk. OOmias XapakTepUCTHKA 9 2
JKU3HH
2 XHMHYECKHI COCTAB U CTPOEHHE KJIETKH 6 4 - 2
2.1 XUMHYECKHI COCTaB KJIETKH. Boma 4 2
U MUHEpaJIbHbIC BEIIECTBA
2.2 buosiornyecky BakHbIE XUMHUYECKHE COETUHEHUS 2 - - 2
2.3 CtpykTypHO-(OYHKLIMOHAJIbHASL OPraHU3aLMs] KIIETOK 2 2 - -
3 KuzueneaTeJLHOCTL KJIETKH 6 4 2 -
3.1 OOMeH BeleCTB U MPEBpalleHHEe YHEPTUHU B KIIETKE 2 2 - -
3.2 buocunres Oenka 2 - 2 -
3.3 | Bupycsl 2 2 - -
4 Pa3mHo:keHNe U HHIMBUAYAJIbHOE PA3BUTHE 5 4 5
OPraHu3MoOB
4.1 JKU3HEeHHBIN UK KIETKU 2 - 2 -
4.2 DopMbl pa3MHOKEHHUSI OPTaHU3MOB 2 2 - -
4.3 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 2 2 - -
5 HacyencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB 8 6 2 -
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5.1 3aKOHOMEPHOCTH HACIEAOBAHUS 2 2 -
5.2 CuernieHHOE HacleZJ0OBaHUE TPU3HAKOB 2 2 -
5.3 3aKOHOMEPHOCTH NU3MEHYNBOCTH 2 - 2
5.4 ['eHeTnka yenoBeka 2 2 -
6 JBOJIOLNOHHAA OHOJIOTUA 6 4 2
6.1 DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHUN 2 2
6.2 MUKpPOIBOTFOIHS 2 2 -
6.3 Makpo3BOTIOIHS 2 - 2
7 Bo3HukHOBeHHe M pa3BUTHE KU3HU Ha 3eMJie 6 2
71 3apoKCHUE U Pa3BUTHE )KU3HU 2 -
7.2 Cuctema opranndeckoro mupa. [Ipoucxoxaenue 2 2
YeJI0BeKa — aHTPOIIOTeHe3
1.3 OcHOBHBIE CTaJIUU IBOJIOLIUU YETIOBEKA 2 - 2
8 OCHOBHbBIE CTAAUHU IBOJIIOLHNH YeJI0BEKA 4 4 -
8.1 Okonorus kak Hayka. Cpelibl )KU3HU. DKOJIOTHYECKHE 2 2
(bakTopsI
8.2 DKOJIOTHYECKUE XapaKTEPUCTHKH TOMYJISIIUN 2 2 -
9 Coo01ecTBa ¥ IKOJOTHYECKHE CHCTEMbI 10 4 4
9.1 Coo0rmiecTBa OpraHu3MOB, IKOCHCTEMBI 2 2 -
9.2 ITpupoHbBIE S5KOCUCTEMBI 2 - -
9.3 buocdepa —rnobanbHas s3xocucTemMa 3eMin 2 2 -
94 B
JUSTHUE aHTPOIIOTeHHbIX (haKTOpOB Ha Ouochepy 2 - 2
9.5 BnusiHue conmanbHO-9KOI0THYECKUX (PakTOpoB Ha 2 5
3JI0POBbE YEJIOBEKA
10 Cejiekuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH 6 4 2
10.1 Ceneknus Kak HayKa U Ipolece 2 2 -
10.2
OCHOBBI OMOTEXHOIOTHH 2 2 -
10.3 | BuotexHomoruu B KU3HK U Hpodeccun 2 - 2
11 Pemenue keiicoB B 00,1aCTH OMOTEXHOJIOT Uit 4 - 4
11.1.1 | buorexHomorun 2 2
B ITPOMBIIIJICHHOCTH
11.1.2 CoruanbHO-3TUYECKHE aCTIEKThl OMOTEXHOIOTHIA - 1
11.1.3 | BHOTEXHOJIOTUM ¥ TEXHUYECKHE CUCTEMEI 1 - 1
[IpomexyTouHAsI aTTECTALMUSA 8 - -
Bceero 72 40 20
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5.3 lIpakTuyecKkue 3aHATHS

Ne Kou-Bo
Tema
pasaena 4acoB
3.2 «Pemenue 3a1a4 Ha oNpeieIeHUe MOCIEA0BATEILHOCTH HYKICOTH IOBY 2
41 «CTtpoeHue KIeTku (pacTeHHs, >KUBOTHBIC, I'PUOBI) U KIIETOUHBIE BKIIOUYCHUS 9
' (kpaxmaJl, KapOTUHOM/IbI, XJIOPOIUIACTHI, XPOMOILJIACTHI)»
5.3 «udexnmonHbie 3a007€BaHUS U SMTUJIEMUN B UCTOPUH YEJIOBEUYECTBAY. 2
6.3 «Onucanue NpUcIocoOICHHOCTH OpraHu3Ma U €€ OTHOCUTEJIBHOIO XapakTepa 2
Pemenue 3a1a4 Ha onpezeneHue BEPOSATHOCTH BOZHUKHOBEHUS
7.3 HACJICJICTBEHHBIX MPU3HAKOB MPHU PA3JIMIHBIX TUIIAX B3aMMOJICHCTBUS TCHOB, 2
COCTaBJICHHE T€HOTUIIUYECKUX CXEM CKpELIMBaHUS
9.4. OTxoab! IPOU3BOJCTBA 2
9.5 Brusaue abuotnyeckux GakToOpoB Ha YeIOBEKa 2
103 «IIprcrocobIeHHOCTh YeoBeKa K pa3HbIM YCIOBUSM cpelibl. Biusiaue 5
' reorpaduuecKkoir cpeabl Ha MOP(OTOTHIO M (PU3HOJIOTHIO YEITOBEKa»
1111 Keficpl Ha aHam3 HHGOPMALIUU O PA3BUTHHU MPOMBIIUIEHHOW OMOTEXHOJIOTHIA 5
o (M0 MUHH-TPYIITIIAM).
11.1.2 | Keticel Ha aHaMu3 HHGOPMALUK 00 STHYECKUX ACHEKTaX PAa3BUTHUS 1
OMOTEXHOJIOTHH (TI0 MUHU-TPYIINIAM).
11.1.3 | Keiicbl Ha aHanu3 UH(GOPMAILIUU O Pa3BUTUH OHOTEXHOJIOTHIA C TPUMEHEHHEM 1
TEXHUYECKUX CUCTEM (TI0O MUHH-TPYIIIIaM).
Bcero: 20
5.4 JIaGopaTopHble 3aHATHUS
Ne Koxa-Bo
Tema
pazaena 4acoB
29 «Omnpenenenue ButamuHa C B MPOIYyKTaX MATAHUS 2
95 «YMCTBEeHHas paboTOCIIOCOOHOCTh) )
Bcero: 4
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6 YueOHO-MeTOAMUYECKOE 00ecTieueHHe M CIMIIUHbI

6.1 Pexomenayemasi iureparypa

6.1.1 OcHoBHasi IUTEpaTypa

1. buonorus : y4eOHMK W MPaKTUKYM Uil CPeIHEro MnpoeCCHOHAIBLHOrO oOpa3zoBaHus /
B. H. Speirun [u ap.] ; nox penakuueit B. H. SIpeirmna. — 2-e u3a. — Mocksa : M3gaTenbCcTBO
FOpaiirt, 2024. — 378 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texkcr :  omektponHeli  //  OOpa3oBatenpHas  1atdopma  FOpaiit  [caiit]. —
URL: https://urait.ru/bcode/536659

6.1.2 lonoJHUTEIbHAA JIUTEPATypa

1. Jlanuukast, T.B. buonorus. Tectsl : yueOHOE mocoOue yist cpeHero npohecCuoHaIbHOTO
obpazoBanusi/ T.B. Jlanunkas. — MockBa: W3marensctBo IOpaiit, 2024.— 40c.—
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-14157-3. — TekcTt : 2aeKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [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()POPMAIHMOHHBIX TEXHOJI0Tuii

Tun nporpammHoro
HaumenoBanue CxeMa JIMIEH3UPOBAHUSA, PEKUM JI0CTYINA
ob0ecrnieyeHust
OO6pazoBarenbHas auieH3us ot 26.06.2025
PEJ] OC r. Ha 3 roga g 250 paboyux MecT B
OnepanmoHHas
cHCTeMA «CepTudunupoBaHHas» | paMKax COTJAIIECHUS O COTPYIHUYECTBE C
(s pabounx cranuuit) | OO0 «Pen Codr» Ne 305/06-22V ot
28.06.2022 1.
AJnbpTepHaTUBHAs
peanusanus cpeabl
HCTIOHEHUA IPOTPAMM. | v\ Coboanoe [10,
Microsoft Windows https://wiki.winehg.org/Licensing
s OC Ha 6a3ze spa
Linux
. . . Cso0Oozanoe 10,
Oucrptii maxer LibreOffice https://libreoffice.org/download/license/
. Cso6oxaunoe 110,
Chromium .
https://www.chromium.org/Home/
WNutepuer-6payzep
Sunexe Bpavie becrinatnoe 110,
AIeKe-bpaysep https://yandex.ru/legal/browser_agreement/
Cso0Oozanoe 10,
Mepmanponrpeisarens | VLC https://www.videolan.org/legal.html



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

Kabuner Ouonornu. AyauTopHas JOCKa, ydeOHash MeOenb (CTOJNBl YYCHHUYECKUE, CTYIbS
YYCHUYECKHUE), HarsAHble TocoOus. MynbpTUMenuitHoe o0opynoBaHue (HOYTOYK, MPOEKTOP
MIEPEHOCHOM, 3KpaH MepeHOCHOH ). MynbTuMeanitHoe 000pyIoBanue (TIPOSKTOP, SIKPaH, HOYTOYK ¢
BBIXOJIOM B ceTb MHTepHeT), olecrneunBaroniee OOCTYH B D3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTesibHYI0 Cpely UHCTUTYTA.



