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1 lleab u 3axaun

Llenpto mporpamMmbl SIBISIETCS OBJIQJCHHWE OOYYArOIIMMUCS 3HAHUSAMU O CTPYKTYpPHO-
(YHKIIMOHATIBHOW OpraHW3allMk >KMBBIX CHCTEM pa3HOTO paHra W TPHOOpEeTeHHe YMEHUH
UCTIOJIb30BaTh ATU 3HAHUS JJIS TPAMOTHBIX JIEHCTBUN B OTHOIIECHHH OOBEKTOB >KUBOW MPHUPOIBI U
pELICHUS Pa3InYHBIX KU3HEHHBIX IPOOJIEM.

3ajgauu:

. OCBOEHHE O0YYaIOMIMMUCS CHCTEMbI 3HAHUH O OMOJIOTMYECKUX TEOPHSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBHiaX, CIYXalluX OCHOBOH uii (OPMHPOBAHUS
IPE/ICTaBICHNI O €CTECTBEHHO-HAYYHOU KapTHHE MHUPA,

0 METO/IaX Hay4YHOTO MO3HAHUs, CTPOCHUH, MHOTOOOPa3HH M 0COOEHHOCTSIX JKUBBIX CUCTEM
pPa3HOTO YpPOBHS OpraHW3alUH, BBIJAIOIINXCS OTKPHITUSX M COBPEMEHHBIX HCCIICJIOBAHUSX B
OuoJioruu;

. (dopMupoBaHue y 00ydJaromuxcs Mo3HaBaTeIbHbIX, HHTEIUICKTYaTbHBIX

¥ TBOPUYECKUX CIIOCOOHOCTEH B IpoOIlecce aHaIK3a TaHHBIX O MYTSAX Pa3BUTHS

B OMOJIOTMM HAYYHBIX B3IVISAJOB, WACH M TOAXOAOB K MU3YyYCHHUIO JKMBBIX CHCTEM pPa3HOTO
YPOBHS OpraHU3alIiH;

. CTaHOBJICHHE Yy OOydJaromuxcs oOmmel KyabTypbl, (QyHKIIMOHAIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSICHATH M OLIEHMBATH SIBJICHUS OKPYXKAIOUIETO MHpa >KUBOW NPHPOABI Ha
OCHOBAHMU 3HAHWH U OMBITA, MOJYYSHHBIX IPU U3yYCHUN OHOJIOTHH;

. dopMupoBaHue y 00y4aronuxcsi yMeHUH WILTIOCTPUPOBATH 3HAYCHHE OMOJIOTHUECKIX
3HAaHUH B TPAKTHYECKOW JESITEIBHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUH 1 arpoOHMOTEXHOJIOTHiA;

. BOCIIUTaHHUE YOS)KIEHHOCTH B BO3MOXXHOCTH MTO3HAHUS YEJIOBEKOM JKUBOU

HPUPOIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOLICHUS K HeH, COOTIOIEHUS STUYECKUX HOPM ITpU
NPOBEICHUH OMOJOTHYECKUX MCCIIeIOBAHN;

. OCO3HaHME LIEHHOCTH OWOJOTMYECKUX 3HAHMW JUI1  TOBBIIIEHUS  YPOBHS
HKOJIOTMYECKOM KYIbTYpPHL, A (POPMUPOBAHUSI HAYUHOTO MUPOBO33PEHUS;
. IpUMEHEeHHEe MPUOOPETEHHBIX 3HAHUH U YMEHMI B IOBCEAHEBHOM KU3HU

JUISL OLIEHKHU IIOCJIEJICTBUI CBOEH NEATENbHOCTH IO OTHOLICHHIO K OKpYXarouleu cpene,
COOCTBEHHOMY 3/10pOBBIO, 000CHOBAaHHUE U COOIIOJIEHHE Mep MPOPUIAKTUKY 3a00I€BaHUH.

2 Mecro qucuuniaunsl B crpykrype IIIICC3
OO6meoOpazoBarenbHas  AWCHUIUIMHA  «buosorus»  sBIAETCS  00s3aT€NbHOM  YacCThIO
o01m1eo0pa3oBaTesIbHOrO 1MKJIa 00pa3oBaTenbHON nporpammsl B cootBeTcTBUM ¢ PI'OC CIIO mo
cneyuanonocmu  13.02.13  Dxcrutyaranust W OOCHY)XMBaHHE  DJIEKTPHUECKOTO |
AIIEKTPOMEXAHUYECKOro 000py10BaHuUs (110 OTPACIISIM).

3 TpeGoBaHus K pe3yJbTaTaM OCBOCHHS CO/CPIKAHUSI M CHMIIIMHBI

[Ipouecc u3ydyeHHs] TUCHUIUIMHBI HampaBieH Ha (OPMHUPOBAHUE 3IEMEHTOB CIEIYIOIINX
o0mux komnereHuuit B coorBerctBuu ¢ ®PI'OC CIIO cnenumanbHocTel TaHHOTO MPOoQUIIs:

OK O0I. Bsibupare crnocoObl pemieHHus 3afad  Mpo(ecCHOHATbHON  AESITeTbHOCTH
IIPUMEHUTEIBHO K Pa3IMUHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaThb COBpPEMEHHBIE CpEACTBAa IIOWCKA, aHAIW3a M HHTEpIpETaluu
uHpopManuu, ¥ HH(YOPMAIIMOHHBIE TEXHOJOTHM JUIS BBIMOJHEHUS 3aad MpodecCHOHATbHOU
JESTEIIBHOCTH.

OK 04. O¢ddexTrBHO B3aMOAECHCTBOBATH M pabOTATh B KOJUIEKTUBE  KOMaH/IE.

OK 07. CoxeiicTBOBaTh COXpPAaHEHUIO OKPYKAIOIICH Cpeabl, PEecypcocOEpeKeHHUIO,
NPUMEHSATH 3HaHUS 00 U3MEHEHUHU KJIMMaTa, MPUHLIUIIBI OEpeXIUBOTO MPOU3BOJCTBA, (P (HEKTUBHO
JICUCTBOBATh B UYPE3BbIYANHBIX CUTYAIUSIX.
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B pe3yabTare 0CBOCHUSA TUCHUILIMHBI 00YYAIOUIUICSH T0JIKEH:
3HATH/IOHUMATD:

- 0 MecTe U poJId OMOJIOTUHU B CUCTEME HAyYHOTO 3HAHMUS;

- (DyHKIIMOHAJIBHOM T'PAaMOTHOCTH YeJIOBEKa JUIsl PEIICHHSI )KU3HEHHBIX Tpo0iIeM;

Ymers:

- pacKphIBaTh COJEpPKAHUE OCHOBOIMOJAraroluX OWOJIOTMYECKUX TEPMUHOB M TOHSATHM:
JKU3Hb, KJIETKA, TKaHb, OpraH, OpraHWU3M, BUJ, MOMYJISIHI, SKOCUCTeMa, OMOIeH03, Ouocdepa;
MeTabosr3M (0OMEH BEIEeCTB U MPEBpaIleHUE YHEPTHUH), TOMEOCTa3 (CaMOperyIsius), OMOCHHTE3
Oenka, CTPYKTypHass  OpraHu3anus  >KUBBIX  CHCTEM, JUCKPETHOCTb,  CaMOpPETYJIsLIHs,
CaMOBOCITPOU3BEIeHHE (PEMPOIYKIIHs), HACIEICTBEHHOCTh, W3MEHYMBOCTb, HYHEPro3aBUCUMOCTb,
POCT ¥ pa3BUTHE, YPOBHEBAS OpPraHU3aIs;

- packpbIBaTh COJIEp’KaHHE OCHOBOIIOJIATAIONINX OHOIOTUYECKUX TEOPUM M TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIllAOHHOM, YBOJTIOLIMOHHOM, MPOUCXOXKICHHUS )KU3HHU U YEIIOBEKA.

- pacKpbIBaTh OCHOBOIIOJIATalOIINe OUONIOrHYecKre 3aK0HbI ¥ 3akoHoMepHocTH (I'. Menens,
T. Moprana, H.1. BaBunosa, D. I'ekkens, ®@. Mrwoepa, K. bapa), rpaHuibsl uX NpUMEHHMOCTH K
JKUBBIM CHCTEMaM;

- TNPUMEHSATh OCHOBHBIE METOJAbl HAyYHOTO TO3HAHMS, HCIIOJIBb3YyeMbIX B OHOJIOTHU:
HAOJIOZICHUSI M OMUCAHUS JKUBBIX CUCTEM, MPOIIECCOB U SIBJIICHU; OpraHU3AIlMU U TPOBEICHUS
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIABMKCHHUSI THIIOTE3, BBIBICHHUS 3aBHCHUMOCTH MEXKAY
UCCJICTyeMbIMU BEIMYNHAMHE, OOBSICHCHHUS MTOJIYICHHBIX PE3YJIbTAaTOB U (POPMYITHMPOBAHUS BHIBOIOB
C HCMOJIb30BAaHNEM HAyUHBIX MOHITHI, TEOPHUIl U 3aKOHOB;

- BBUICNIATH CYIIECTBEHHBIC TMPU3HAKA BUPYCOB, KIETOK TMPOKAPUOT U DYKAPHUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPTaHM3MOB, BHJIOB, OHOTEOIICHO30B U DKOCHUCTEM;
OCOOEHHOCTH TPOIECCOB OOMEHa BEIIECTB M MPEBpAICHUS PHEPrUu B KIETKE, (OTOCHHTE3a,
TUTACTUYECKOTO U SHEPreTHYeCcKOro oOMeHa, XEMOCHHTE3a, MHUTO03a, Mei03a, OIIOJOTBOPEHHUS,
pPa3BUTHUSL U Pa3MHOXKEHUS, WHAMBUAYAJbHOTO pa3BUTHUs OpraHu3Ma (OHTOreHesa), OOpbObI 3a
CYIIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, MPUCIOCOOIEHHOCTH OPTaHU3MOB K
cpene oOWTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHUCTEM, aHTPOTIOTEHHBIX M3MEHEHHUM B YKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBpallleHIe SHEPTUU B 6rochepe;

- IPUMEHATDH MOJTYYCHHBIC 3HAHUS N7l OOBSICHEHUS] OMOJIOTHYECKUX TPOIIECCOB U SIBJICHUH,
JUIST TIPUHSATHS TPAKTUYECKUX PEIIEHUH B TOBCEJHEBHOW JKM3HM  C IeNbl0 OOecreueHus
0€30MacHOCTH CBOETO 3/I0POBbSI U 37I0POBBSI OKPYKAIOLIUX JIFOJIEH, COOIOCHUS 3JJ0POBOTO 00pa3a
J)KU3HM, HOPM TpPaMOTHOTO TIOBEACHUS B OKPYKAIOIIEW TMNPUPOJHOM cCpene; TOHUMAaHHE
HEOOXOIMMOCTH HCIIOIB30BaHUS JOCTHKCHHH COBPEMEHHON OWOJIOTMH M OWOTEXHOJOTHU MJIS
palMOHAIBHOTO MPUPOIONOJIb30BAHUS.

- pemarh OWOJOTHYECKHE 3aJa4M, COCTABJIATh TEHOTUIIUUECKHE CXEMbI CKPEIIUBAHUS IS
pa3HbIX TUIOB HACJEIOBAHMS NMPU3HAKOB Yy OPraHU3MOB, COCTABIISITH CXEMbI MEPEHOCA BEILIECTB U
SHEPTUH B KOCHCTeMax (1MW MUTAHHUS, TTUIIEBHIE CETH).

- KPUTHYECKH OIICHWBATh HH(POPMAIUI0 OHOIOTUYECKOTO COJNEPKaHUs, BKIIOYAIOIIYIO
MICEeB/IOHAYYHBIE 3HAHUS W3 PA3IUYHBIX UCTOYHUKOB (CpeIcTBa MAaccOBOW WH(MOpMAIMU, HAYyIHO-
MONYJISIpHbIE MAaTE€pHUabl); UHTEPIPETUPOBATH STUUECKHE ACIIEKThl COBPEMEHHBIX UCCIIEI0BAHUM B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHHU; pacCMaTpHUBaTh TJIOOATBHBIE IKOJIOTHYECKHE MPOOTIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO.

- CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIICHUS HAa OCHOBE OMOJIOTHYECKOM
uH(pOpMAllMM M3 HECKOJIbKHX WCTOYHHKOB, TPaMOTHO WCIOJIb30BaTh TMOHATUHHBIA ammapar
Ounoaorun



4 OpraHu3anHOHHO-MeTOANYeCKHe TAHHbIE TUCIIHIIJIHHbI
OO011Eee KOJIMUECTBO YaCOB AUCLUIUIMHBI COCTABIISIET 72 yaca

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 72

B T.4.

TEOPETHUYECCKUE 3aHITHS 40
MPAKTUYECKHE 3aHITHS 20
J1a00paTOPHBIE 3aHIATHS 4
OcHoBHOE colep:KaHue 64
IIpomexyTounas arrectauus (IuddepeHIIPOBaHHBIN 3a4eT) 8

5 Conep:xanue u CTPYKTYpa M CUMINIMHBI
5.1 Conep:xanue pa3ieoB QM CHUNITHHBI

Co;lepmalme yqeﬁﬂoro MaTepuaJia (OCHOBHOQ Hu npocbeccnonanbﬂo

HaumeHnoBanue
OPHEHTHPOBAHHOE), JIA00PATOPHBIC U MPAKTHYECKHE 3aHATHS,
pa3iesioB U TeM .
NPUKJIAJTHON MOAYJIb (IPH HAJIMYMH)
1 2

Pa3nea 1. buonorns kak Hayka. 2KuBble CHCTeMbI M HX OPTraHH3alUs

Tema 1.1.
buonorus
B CCTEME HAYK.
Oomuras
XapaKTepPUCTUKA
JKU3HHA

buonorus — Hayka o xuBoit mpupoze. CBsizu OMOJIOTUM C OOIIECTBEHHBIMH,
TEXHUYECKUMU U IPYTMMHU €CTECTBEHHBIMU HayKaMu, (husocodueit, penurueit,
9THKOM, 3CTETUKON U npaBoM. Posib 6uosoruu B popMupoBaHUN COBPEMEHHOMN
Hay4YHOH KapTUHBI Mupa. CucTtemMa OHMOIOTHYECKUX HAYK.

MeTobl TO3HAHUS )KUBOW IPUPOJIBI (HAOIIOIEHUE, SKCIIEPUMEHT, ONHMCaHUE,
U3MepeHue, Kiaccu(ukalus, MOJIEeTUpOBaHME, CTaTHUCTHYecKas oOpaboTka
JTAaHHBIX ).

JKusble cucrembl (OMOCUCTEMBI) KaK IMpeaMeT u3ydeHus ouonoruu. Otianuue
KUBBIX CHCTEM OT HeopraHmdeckoi mnpuponbl. CBoicTBa OMOCHCTEM M HX
pa3HooOpasue.

YpoBHU opraHu3aluu OMOCUCTEM: MOJIEKYJISIPHO-TEHETHUECKUM, KIIETOYHBIMH,
OpPraHU3MEHHBIH,  MOMYJSAIMOHHO-BUAOBOM,  3KOCHUCTeMHBIH (0o -
reoLeHOTUYECKUH ), OnocdepHbIit

Paszgen 2 Xumuueckuii

COCTaB U CTPOCHUEC KIICTKHU

Tema 2.1.
XUMHYECKHI COCTaB
KieTku. Boga
Y MUHEpaJIbHbIE
BeIecTBa

XYUMHUYECKUM COCTaB KIETKH. XHWMHUYECKHE JJIEMEHTHI: MAaKpO3JICMCHTBI,
MHUKPOIJIEMECHTEL. Bona U MHHCPAJIIBHBIC BCIICCTBA. qDYHKHI/II/I BOAbI H
MHHCPAJIBbHBIX BCIICCTB B KJICTKC. HO,Z[I[Cp)KaHI/Ie OCMOTHYECKOT0 OajaHca
«buonornyueckas POJib MUHEPAIbHBIX BCIICCTB B oOecrneyeHn
KHU3HCACATCIIbBHOCTH OPTraHHU3MOB, IMPOSABJICHUA ;[Hc6ancha MHHCPAJIBbHBIX
9JICMCHTOB»




Tema 2.2.
buonornuecku
BayKHBIC XMMHYECKHE
COCIMHEHUS

benku. CocraB u cTpoeHHe OCIKOB. AMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHnMble U 3aMEHUMBbIE aAMHUHOKHMCIOTHI. AMHHOKHUCIOTHBIM COCTaB.
VYpoBHM CTPYKTYphl O€IKOBOI MOJEKYIbI (IIEpBUYHAs, BTOPUYHAs, TPETUYHAS
U YeTBEPTHYHAs CTPYKTypa). XUMHUYECKUE CBOICTBa OenkoB. buonornueckue
¢ynkuun 6enkoB. depMeHTH — OHoIOrMyeckue karanuzaropbl. CTpoeHue
(dbepMeHTa: aKTUBHBIA LEHTP, cyOcTparHas crneuupudHoctb. KodepMeHTHI.
Burtamunsl. OTinunst pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB.
YreBoabl: MOHOCaXapuabl (TJIF0K03a, pru0o3a U 1e30KCupr03a), Tucaxapuiabl
(caxapo3a, JaKTO3a) M MOJMCAXapulpl (Kpaxmall, TJIMKOIeH, LEJUII0I03a).
buonornueckne  QyHKIMM  yrieBonoB.  JIMOUABL  TPUIVIMLEPUIBI,
dbochomunuapl,  crepouabl.  ['mapodunbHO-THAPOGOOHBIE  CBOWMCTBA.
buonornveckne Gynxmum mununoB. CpaBHEHHE YTIIEBOIOB, OCIKOB U JTUTHIOB
Kak uctouHukoB 3Heprun. Hyknennosslie kuciotsl: JIHK u PHK. Hykneotuabt
— MOHOMEpBI HYKJIEMHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenue u
¢bynkuu PHK. AT®: ctpoenue u pyHkumuu

Tema 2.3.

CrtpyKTypHO-
(byHKIIMOHATTbHAS
OpraHH3aIys KICTOK

[uronorust — Hayka o kieTke. Knetounas teopust — npumep B3aUMOJIEHCTBUS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/bl U3yUeHUS KIETKU.

Krnerka kak nenoctHas xuBas cuctema. OOmIe Npru3HaKky KIETOK: 3aMKHYTast
HapyxHas MmemOpaHna, moisiekynbl JIHK kak reHernueckuii ammapar, cucrema
cuHTe3a Oenka.

Tumbl KIETOK: dJyKapuoTHYecKass W IpokapuoThueckas. OcoOeHHOCTH
CTpOEHHS TPOKApUOTUUYECKOM KIeTKU. KiieTounas crenka 6akrepuii. CTpoeHue
JYKAPUOTHUECKOU KIETKU. OCHOBHBIE OTJIMYHUSI PACTHTEIIBLHOU, KUBOTHOU U
rpubHOil kieTku. IToBepXHOCTHBIE CTPYKTYphl KJIETOK— KJIETOYHAas CTEHKa,
INIMKOKaNMKC, WX ¢yHkOuu. Ilnasmarnueckas MemOpaHa, ee CBoOilcTBa M
GbyHKIUH.

[uromnna3zma u ee opranouasl. OgHOMeMOpaHHble opraHou bl kiaetku: JI1C,
annapatr [onpmxu, mm3ocoMbl. IlomyaBTOHOMHBIE OpraHOWMIBl KJIETKH:
MUTOXOHJIpUH, MacTUabl. [IporcxokaeHrne MUTOXOHAPUN U TiacTul. Buabl
wiactua. HememOpaHHble OpraHOuAbl KJIETKH: pUOOCOMBI, KJIETOYHBIN LEHTP,
LEHTPUOJIH, PECHUYKH, )KTYTUKH. DYHKIIMN OPraHOUI0B KJIeTKU. BriatoueHus.
SAnpo — perynsaTopHbiii neHTp kieTku. CTpoeHMe siapa: siiepHas 000JoukKa,
KapuoIlIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBIL. TpaHCHOpPT BEIIECTB B
KJIETKE

Pasznea 3. KKusHeaeaTeJIbHOCTh KJIETKH




Tema 3.1.
OOMmeH BellecTB
Y TIpEBpAIlCHHE

SHEPIUn

B KJIETKE

OOMeH BemecTB, WK METa0oIU3M. ACCUMUIIAIINSA (TIJTACTUICCKUNA OOMEH) H
JUCCUMUIISALUS (PHEPreTUYeCKuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Ipoliecca
MeTtabonu3ma. Posb 3aKOHOB COXpaHEHUS BEIECTBA U PHEPIMH B IOHUMAaHUU
MeTabonu3ma. Turmbl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIiA. Poib
(dbepMeHTOB B O0OMEHE BEIIeCTB M IMPEBPALICHUH JSHEPrUd B KIIETKE.
@®otocunte3. CperoBas u TemHOBas (Haszpl  ¢orocuHTe3a. Peaxiyun
dborocunTe3a. DPdexkTuBHOCTh (PoTOCHMHTE3a. 3HAYCHHE (POTOCHHTE3a IS
KU3HU Ha 3emuie. BriusHMe ycloBud cpeiasl Ha (OTOCHMHTE3 M CHOCOOBI
MOBBILIEHUSI €r0 MPOAYKTUBHOCTU Y KYJIbTYPHBIX pacTeHUil. XeMOCHHTES.
XeMOoCHHTE3UpyIoIue OakTepuu. 3HAYCHUE XEMOCHHTE3a U J>KM3HH Ha
3emuie.

DHepreTnyecknii OOMEH B KJeTKe. PaciiensieHne BemiecTB, BBICICHUE WU
AKKyMYJIMPDOBaHHE JHEPrHMH B KIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukonmu3. Bpoxxenne u ero Buasl. KuciopoaHoe oKUCIeHHE, HITH KIETOYHOE
JbIXaHUE. OxkucnurenbHoe bochopunupoBanue. O} dexTuBHOCTD
SHEPreTHYecKoro ooMeHa

Tema 3.2.
Bbuocuures Oenka

Peakiun marpuuyHoro cuHTe3a. [enermueckas wunbopmamus u JHK.
Peanuszanus renernyeckoil nHGoOpMaluy B KJIeTKe. ['eHeTH4YeCKuil Ko U ero
cBoiictBa. Tpanckpunuusi — wmatpuunbiii cunte3 PHK. Tpaucnsmus —
OouocuHTe3 Oenka. Dtambl TpaHcwsiuuud. KomupoBanwe aMHUHOKUCIOT. Poib
prubocoM B OMOCHHTE3€e OenKa

Tema 3.3.
Bupycel

Hexnerounsie ¢popmbl xku3HU — BUpychl. Mcropus otkpbiTust Bupycon (/1. U.
NBaHoBckuii). OCOOEHHOCTH CTPOEHHMSI M HKM3HEHHOTO IIMKJIA BHUPYCOB.
bakrepunodaru. bonesnu pacTeHui, >KUBOTHBIX U YEIIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynoneduiura uenoseka (BUY) — Bo36yaurens CITH/a.
[TpodunakTrka pacnpoCTpaHEeHHs] BUPYCHBIX 3a00J€BaHUIMA

Paznen 4. Pa3MHoOkeHHe H HHIMBHYaJbHOE Pa3BUTHE OPTaHNU3MOB

Tema 4.1.
JKV3HEeHHBIN [TUKIT
KJIETKHU

Knerounslii 1Mk, WAM >KU3HEHHBIH LMK KieTku. MHTepdasza u MHTO3.
[Ipoueccel, npotekatonye B uHTepdaze. Perummkanus — peakus MaTpU4HOTO
cureza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH HaOOp — KapUOTHIL.
JluniouHBIH M TalUIOWJHBIA  XPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[uronornyeckue OCHOBBI PAa3MHOXKECHUS W HHIUBUAYAJIBHOIO PAa3BUTHSA
opranu3moB. [Jlenenne kietkn — wmuto3. Crammm wmurto3a. Ilponeccsr,
MIPOUCXOAIINE HA PAa3HBIX CTAAUAX MHUTO3a. bHOJIOrMYECKUN CMBICI MUTO3A.
[IporpamMmmupyemas ruesnb KIETKH - allonTo3

Tewma 4.2.
DopMBbI pa3MHOKEHUS
OpraHu3MoOB

®opMbl pa3MHOXKEHHS OpraHU3MOB: Oecrosioe u mojosoe. Buasl 6ecrosioro
Pa3MHOXKEHHUS: JIeJICHHE HAaJBO€ U IOYKOBAHHWE OJHO M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEr€TaTHBHOE pa3MHOXKEHHE. HckyccTBeHHOE
KJIOHUPOBAaHHE OPraHU3MOB, €r0 3HAUE€HUE JJIs1 CEJIEKIUH.

[TonoBoe pasMHOXKEHHE, €r0 OTAUYHS OT Oecnonioro. Meiio3. Ctanuu meiiosa.
[Ipoueccel, mpoucxoasiue Ha cragusix Meiosza. [loBenenne xpomocoMm B
Mmeirioze. Kpoccunrosep. buonornueckuii cmbpici M 3HAYeHUE Meno3a.
I"amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [1o70BBIE
KCJIC3bl: CCMCHHHUKU U AMYHUKH. 06pa3013aHI/1e H Ppa3BUTHC MMOJIOBBIX KJICTOK —
rameT (CriepMaTo30u/1, SIMIEKIIETKA) — cliepMaToreHes3 u ooreHe3. OCOOEHHOCTH
CTPOEHMS SIMLEKIETOK U criepMaTo3ou10B. Omnonorsopenue. [laprenorenes




Tema 4.3.
NunuBunyansHoOE
pa3BUTHE OPraHU3MOB

NunuBunyanpHOe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpmorene3). Dtambl SMOPUOHATIBHOTO  Pa3BUTHS y IO3BOHOYHBIX
KUBOTHBIX: JpOOJICHUE, TacTpyJslus, opraHoreHe3. I[locTamOpuoHanbHOE
pasButHe. Tumbl MOCTAIMOPHOHANBHOTO PA3BUTHSA: TPSAMOE, HENPsMOe
(mmurHOYHOE). BnusiHMEe cpensl Ha pa3BUTHE OPraHU3MOB;  (DaKTOpHI,
CIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YpoACTBa. POCT M pa3BuTHE pacTeHUil.
OHTOreHe3 IBETKOBOTO PACTCHHUS: JBOHHOE OIUIOJOTBOPEHHE, CTPOCHHE
CEeMEHH, CTAJIUU PA3BUTHUSA

Pa3nen 5. HacjieicTBEHHOCTh U H3MEHYHUBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HACJICJOBAHUS

[Tpeamer u 3agauu reHETUKHU. POJIb IIUTOIOTUH ¥ SMOPUOSIOTHH B CTAHOBJICHUH
reHeTuku. Bxnag poccuiickux U 3apyOeKHBIX YYEHBIX B Pa3BUTHUE T'€HETHUKH.
MeTtoapl reHeTHKH (THOPUI0IOTHYECKUH, LINTOI€HETUYECKUI, MOJIEKYIIPHO-
reHetndeckuit). OCHOBHbIE FeHETUYECKHE MTOHATHA. [ eHeTHuecKast CMUMBOJIMKA,
HCIIONb3yEMas B CXEMaxX CKPEIMBaHUM.
3aKOHOMEPHOCTH HACJIENOBaHUS IIPU3HAKOB, YCTaHOBIEHHbIe I'. Menaenem.
MoHorubpuiHoe CKpemuBaHue. 3aKOH eInHO0Opasusi THOPUAOB IEPBOTO
nokosieHus. llpaBuno nomuHMpoBaHMs. 3aKOH pacCILEIUICHHMs] INPU3HAKOB.
I'mnoresa 4yucrtorel ramer. [lomHOe W HENONHOE JOMUHUPOBAHHE.
JlurnbpuiHoe cKpeuBanyue. 3aKOH He3aBUCUMOI'0 HACJIeJOBAHUS IPU3HAKOB.
[{uToreneTnyeckre OCHOBBI TUTMOPHUIHOTO CKPEUIMBAaHUS. AHaIU3UpYIOLIEe
CKpeliuBaHue. [cnonb3oBaHME — AHANM3UPYIOLIETO  CKpELIMBAHWS UL
olpeziesieHusl TeHOTHIa 0CO0U

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MIPU3HAKOB

CuenuieHHoe HacnenoBaHue npusHakoB. Padora T. Moprana 1o cuenieHHoMy
HAacleNOBaHUIO TIeHOB. HapymieHune cuensieHuss TeHOB B pe3ylbTaTe
KPOCCHUHIOBEpPA. XPOMOCOMHasi TEOpUs HACIEICTBEHHOCTHU. I'eHeTnueckue
KapThl.

I'enernka nosa. XpoOMOCOMHOE OIpEAEIEHUE MO0JIa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHsle M rereporamMeTHsle opraHus3msl. HacnenoBanue
IIPU3HAKOB, CLCIUICHHBIX C I10JIOM

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

N3meHunBOCTh. BHibl N”3MEHUMBOCTHU: HEHACIIEACTBEHHAs U HACIEICTBEHHAS.

Ponp cpenbl B HEHAcCHEACTBEHHOM M3MEHYMBOCTU. XapaKTEPUCTUKA
MOIU(PUKAIMOHHON WM3MEHUMBOCTH. BapualvoHHBIN psag W BapHallMOHHAs
kpuBad. Hopma peakuum npusHaka. KonnuecTBEHHbIE M KaueCTBEHHbBIE
MPU3HAKU U X HOpMa peakuuu. CBoiicTBa MOIM(DUKAITIOHHON N3MEHYMBOCTH.
HacnenctBeHHas, MM TEHOTUIIMYECKas W3MEHUYMBOCTh. KoMOMHaTHUBHas
W3MEHYMBOCTb. Mel03 M TMOJOBOM MpoLecC — OCHOBa KOMOWHATHUBHOU
W3MEHYMBOCTH. MyTannoHHas H3MeHuuBOcTh. Kiaccudukauus myrtanuii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NPUYMHBI MYTALMM.
MyrtareHnbie (akTopbl. 3aKOH TOMOJOIMYECKHX PSJIOB B HACJIEICTBEHHOM
W3MEHYMBOCTH
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Tema 5.4.
I'eneTnka uesoBeka

I'enetuka denmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOIIbI T€HETHKH
4eJI0BEeKa: TeHeaIOTUUECKU, OJIM3HEIOBBIMH, IIUTOrCHETHYCCKHI,
OMOXHMMHYECKHH, MOJICKYJIIpHO-TeHeTHuYecKrii. COBpEMEHHOE OIpe/Ie/ICHHUE
FE€HOTHIIA: MTOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE
¢ nomompbio [11[P-ananu3a. HacineacTBenubie 3a00/ieBaHUs YCIOBEKA: TCHHEBIC
00J11e3H1, O0JIC3HU C HACJICICTBEHHOU MPEAPACTIONOKEHHOCTHI0, XDPOMOCOMHEIE
oone3nn. ComaTWyecKne M TreHepaTuBHbIE MyTaluu. CTBOJIOBBIC KIIETKH.
[MpuHNMIBL 370pOBOrOo O0Opa3a JKWU3HH, IUATHOCTUKH, TPOMUIAKTUKA U
JIeYCHUS TCHETHUECKUX 0oJie3HEH. MeIMKO-TeHETHIECKOE KOHCYJIbTHPOBAHHE.
3HaueHUE MEIUIMHCKOW TEeHETUKHM B MPEJOTBPAILICHUH U  JICUCHUH
FeHETUYECKHX 3a00JIeBaHMI YeI0BeKa

Pa3pnen 6. DBoIIonuOH

Hasl OMoJIorus

Tema 6.1.
DOBOJIOIMOHHAA
Teopus
H €€ MECTO
B OMOJIOTHH

[IpeanochbuIKM BO3HUKHOBEHHUS SBOJIONMOHHON TEOPUHU. BOJIOIMOHHAS
TeopHst U e€ MecTo B Ouosioruu. BiusiHue 3BOIIOIMOHHON TEOPUH HA pa3BUTHE
Ouosoruu u Apyrux Hayk. CBuaeTenbcTBa 3Bomonuu. [laneonTonornyeckue:
IIOCJIEZIOBATEIBHOCTD IOSIBIICHUS BHUJIOB B IAJICOHTOJIOTMYECKOM JIETOIMCH,
nepexoansie popmbl. buoreorpadudeckne: cxoaCTBO U pazinuyue GpayH u Giaop
MaTEpUKOB M OCTPOBOB. DMOPHUOJIOTHYECKHE: CXOACTBA U PA3INUHs SMOPHUOHOB
pa3HbIX BHJIOB II03BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHE:
TOMOJIOTMYHBIE, AHAJOTUYHbIE, pPYAUMEHTApHBIE OpraHbl, AaTaBU3MBI.
MounekynsipHO-0MOXUMUYECKHUE: CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJINYECKUX ITyTeH Y BCEX JKUBBIX OPraHU3MOB.
OpomtonmonHas  Teopuss Y. lapsuna. Ilpeanochbulkd  BO3HUKHOBEHMS
JTapBUHU3MA. J[BHXKYIIME CHIIBI HBOJIOLUHM BUAOB Mo JlapBUHY (M30bITOUHOE
Pa3MHOXEHHE  IIpU  OIPAHMYEHHOCTH  PECYPCOB,  HEOIPEACIIEHHAS
M3MEHYMBOCTb, O0pb0a 3a CyIeCTBOBaHHUE, ECTECTBEHHBIH 0TOOD)

Tema 6.2.
MukposBonronus

Cunternueckass Teopus sBomonuun (CTD) m e€ OCHOBHBIE IOJIOXKEHUS.
Muxkpossomntonus. [Tonmyisanus Kkak eIMHALA BUAA U SBOTIOLNH.

JBokyne cuibl ((akTOpbl)3BOMIONMKA BHUIOB B Npupojae. MyTalMOHHBIHN
IpoLecc U KOMOMHATUBHAS U3MEHUYMBOCTh. [lonmynsinoHHbIE BOIHBI U Apeiid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIH 0TOOp — HanpaBiIsomui pakTop
sBosroLK. POpMBI €CTeCTBEHHOT0 0TO0pa. IIprcnoco0neHHOCTh OpraHu3MoB
KaK pe3yabTaT H3BOMIONMU. llpumepsl mnpucnocoOneHui y OpraHu3MoB.
Apomopdo3ssl u nanoagantauuu. Bun u BunooOpasoBanue. Kpurepuu Buaa.
OcHoBHBIE (HOPMBI BH1000pa30BaHMsL: reorpapuueckoe, IKOJIOrHUECKoe

Tema 6.3.
Makpo3Bonronus

MaxkposBomorsi.  Dopmbl  IBONIOLMM:  (pUIIETHYECKas, JAUBEPreHTHas,
KOHBEpIreHTHas, napasienbHas. HeoOparuMocTs 3BOMIONUN
[pakTrueckoe 3aHsTHE (Ha BBIOOP MperoiaBaTesis)

Pa3nen 7. Bo3HnkHOBeHHe U Pa3BUTHE )KM3HU HA 3emJie
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Tema 7.1.
3apoxaeHue
Y pa3BHUTHUE KU3HU

JloHayuHble mpeACTaBIEHUS O 3apOKICHUM >XU3HU. HayuHble runotesbl
BO3HHMKHOBEHHUS >KM3HH Ha 3emuie: aOMOreHe3 W MaHcrepMus. XUMHYECKas
9BOJIIOLIMSI. AOMOTEHHBINM CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEepUMEHTAIBHOE MOJATBEPKACHUE XUMHYECKON 3BotoiMu. HavanbHble
aTambl Owojornueckor sposronuu. [ unoreza PHK- mupa. dopmupoBanue
MEMOPaHHBIX CTPYKTYP U BOSHHKHOBEHHE MTPOTOKIECTKH. [IepBhIe KISTKU U X
sBooLUs. POpMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIaHU3MOB.

Pa3Butne xu3HM Ha 3emie mo spaM u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [lanmeo3oiickas spa U e€ mepuoabl: KeMOPUHCKHA,
OPIOBUKCKHW, CHUIJIYPUICKUM, JEBOHCKUH, KaMEHHOYTOJbHBIA, IEPMCKHUA.

Me3so3oiickas 3pa u €€ TMepUoJbl: TPUACOBBINA, IOPCKUNA, MEJIOBOM.
KaiiHo3oiickass 3pa W €€ T[epuoipl: MNAJIEOr€HOBBIA, HEOTCHOBBIN,
AHTPOTIOTEHOBBIH.

Tema 7.2.
Cucrema

OpTraHu4YeCKOro Mupa.

[IpoucxoxaeHue
yeJoBeKa —
AHTPONOTCHE3

Cucrema OpraHMYecKoro Mupa Kak oTpakeHue HsBojronur. OCHOBHbIE
CHUCTeMaTU4YeCKHe TpYNIbl OpraHu3MOB. XapaKTepUCTUKAa KJIMMaTa M
reoJoru4eckux mnpoueccoB. OCHOBHBIE ATalbl 3BOJNIOLUN PACTUTEIBLHOTO U
KHUBOTHOrO Mupa. ApoMop¢o3bl y pacTeHHM M KHUBOTHbIX. [losiBieHwme,
pacuBeT U BHIMUPAHUE TPYIIIT KUBBIX OPIraHU3MOB.

OBonronus yenoBeka. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue nmpencraBieHui o
MIPOUCXOXKACHUN YesloBeKa. Merosabl u3yueHus: aHtpornorenesa. Cxoxacrsa u
pasinuuus 4YeNOBEKAa U KUBOTHBIX. CHCTEMaTHYECKOE IOJIOKEHHE YEIIOBEKA.
JBuxymue cunel (hakTopsl) aHTpornioreHesa. HacneacrBeHHass ”3MEHYMBOCTh
U eCTEeCTBEHHbIN 0TO0p. OO1IeCTBEHHBIH 00pa3 )KU3HU, U3TOTOBICHHUE OpY Uil
TpyZa, MBIIIJIEHUE, PEUb

Tema 7.3.
OCHOBHBIE CTaUH
SBOJIFOLIUHN YEI0BEKA

OCHOBHBIE CTaJUM U BETBHU 3BOJIIOLIMU YEIOBEKA: aBCTpaJIONUTEKH, UenoBek
ymenslid, YenoBek mNpsaMoxoadmui, YenoBek HeaHAEpTalbckui, UYenosek
pa3yMHBIi COBpeMEHHOro Tumna. Haxoiku HMCKOImaeMbIX OCTaHKOB, BpeMs
CYIIIECTBOBaHMS, 00JIACTh pacpocTpaHeHus, 00bEM TOJIOBHOTO MoO3ra, o0pas
KU3HU, OPYIHSL.

UYenoseueckne  packl. OCHOBHbIE  OONbIINE  PACHI:
(eBpasmiickasi), Herpo-aBcTpajlouJHas (PKBaTOpHUalbHAasA), MOHIOJOUIHAS
(a3uarcko-aMepukaHckas). UYepTbl MPUCITOCOOJIECHHOCTH TMPEACTaBUTENEH
YeJIOBEYECKHX Pac K YCIOBHUAM CyLIECTBOBaHUs. EAMHCTBO YeI0BEYECKHX pac.
Kpuruka pacusma

€BpPOTICOUTHAS

Pasznen 8. OcHOBHBIE CTaarM 3BOJIOIHWHN YCIIOBCKA
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Tema 8.1.
DKOJIOrHs
Kak Hayka. Cpenbl
JKU3HH.
DKOJIOTHYECKHE
(baxTopsl

DKOJIOTHs KaK Hayka. 3aJjaud U pa3/ielibl 3KOJIOTUH. MeTObl 3KOJIOTHYECKUX
ucciaeAoBaHUM. DKOJIOTHYECKOE MHMPOBO33PEHUE COBPEMEHHOI'O YeJIOBEKa.
Cpensl oOMTaHUS OPTraHW3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHas!. DKOJIOTrHYECKHE (bakTopsI. Knaccudukanus
IKOJIOTUYECKHX (PAKTOPOB: aOMOTHYECKHE, OMOTHUYECKHE W aHTPOIOTCHHBIE.
JleiicTBrE 3KOIOTHYECKUX (PaKTOPOB HA OPraHU3MbI. AOHOTHYECKHE (DAKTOPHI:
CBET, TeMIlepaTypa, BIAKHOCTh. DotomepuoamsMm. [Ipucnocobnenus
OpPraHU3MOB K JEHCTBUIO aOMOTHYECKHX (PaKTOpOB. BHOIOTMYECKHE PUTMEIL.
buotnueckue dhakTopbl. Busmbl 6MOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHIIHSI,
xunHu4ecTBo. [lapasuTusm, myTyanusM, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJeOHMYECTBO), aMEHCAJM3M, HEUTpau3M. 3HA4YCHHE OMOTHYECKHUX
B3aUMOJCHCTBUUA Il  CYIIECTBOBAHMSI  OPraHU3MOB B  IPUPOIHBIX
COo00I11IeECTBAX

Tema 8.2.
ODKOJIOTHYECKHE
XapaKTEePUCTUKU
MO YJISIIHHA

OKOJIOTUYECKHE XapaKTepUCTUKU monyasiuud. OCHOBHbBIE IOKa3aTeau
MONYJIALMK: YUCIEHHOCTD, INIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT,
Murpanus. JJuHaMuKa YUCICHHOCTH MOIYJIALMU U €€ peryssaius

Pa3znen 9. Coo01iecrBa

H 3KO0JOIrn4eCKue CuCTeMbl

Tema 9.1.
CooOmiecTBa
OpPraHM3MOB,
DKOCHUCTEMBI

CooOmiectBo opraHu3moB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUAOBas,
MPOCTpaHCTBeHHAs, Tpoduyeckas (muiieBasi). Bunsl-nomunantel. CBs3u B
OHOLIEHO3E.

DKkonornyeckue cuctembl (9kocucteMsl). lloHsTtHe 00 »dKocucTemMe H
ouoreoneHo3e. OYHKIMOHAIbHbIE KOMIIOHEHTHI 3KOCHCTEMbI: HPOAYLEHTHI,
KOHCYMEHTBI, penyleHTbl. Kpyroopor BellecTB M TOTOK 3HEPIUU B
skocucreme. Tpopudeckue (MuIIeBbie) YpoBHU 3KocucTeMbl. [IumieBblie nenu
n cerd. OCHOBHBIE TIIOKa3aTed OSKOCUCTEMBI: Ouomacca, MPOIYKLHS.
DKoJIoTHYecKre MUpaMUbL: MPOIYKIIMU, YUCIEHHOCTH, OnoMacchl. CBoiicTBa
9KOCHUCTEM: YCTOMYMBOCTb, CAMOpETyIsiiysl, pazsutue. Cykieccus

Tema 9.2.
IIpuponHsie
9KOCHUCTEMBI

[TpuposaHble SKOCUCTEMBI. DKOCUCTEMBI PEK M 03€p. DKOCUCTEMa XBOMHOIO
WIM  IIUPOKOJUCTBEHHOIO  Jieca. AHTpPOIIOTEHHBIE ~ 3KOCHCTEMBI.
ArposkocucteMbl. YpOoskocucteMmbl. buonormyeckoe u  XO3sIHICTBEHHOE
3Ha4YeHUEe arpo’KocucTeM U ypOoskocucteM. buopasznoobpasue kak (axTop
ycToHunBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOTMYECKOro pa3zHOOoOpa3us Ha
3emiie

Tema 9.3.
buocdepa —
riao0annLHas

JSKOCHCTEMA 3eMITH

Vuenne B. . Bepnaackoro o 6mocepe. I'panuripl, coctaB u CTpyKTypa
6uocdepsl. Kusoe BemiectBo U ero ¢pyHkuuu. OcodeHHocTn 6Hochepsl Kak
r1100anpHOM 3KOCcHCTeMBl. J[MHaMu4eckoe paBHOBecHE M OOpaTHas CBSI3b B
6uocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMUYECKHE IIUKIBI 3JE€MEHTOB
(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

Tema 9.4.
Bnusuue
AQHTPOIIOTEHHBIX
¢daxTopoB Ha

ouochepy

YenoseuecTBo B Onocdepe 3emiu. AHTPONIOreHHbIE U3MEHEHUsI B buocdepe.
I'moGaneHble sKonorndyeckue mnpobiembl. CoOCyliecTBOBaHHE MPHPOJBI U
yenoBeuecTBa. CoxpaHeHHe OMOpPa3HOOOpa3usi KaKk OCHOBA YCTOWYHMBOCTH
6uocheprl. OCHOBA PaLlMOHATIBHOTO YIPABICHHUS NMPUPOIHBIMU PECypcamMH U
UX UcHojb30BaHue. JlocTrkeHust OMOJI0rMU U OXpaHa MPUPOIbI
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Tema 9.5.
Bausnaue conmpanbHO-
9KOJIOTHYECKUX
¢daxTopoB Ha
3I0pPOBbE UEJIOBEKA

310poBbE U €ro cocTaBiAomue. GakTophl, MOJOKATEIBHO U OTPULATEIILHO
BIIUSIOLME HA OpraHu3M uenoBeka. [IpobieMa TeXHOreHHBIX BO3JEHCTBUI Ha
3JI0pOBbE YEJIOBEKa (JIEKTPOMArHUTHbIC OJISA, OBITOBAsE XUMHUSI, U30BITOUHBIE
IIyMBI, paauanus W T..). Ajantanus OpraHu3Ma uenoBeka K (akTopam
okpyxkatomeid cpeabl. [IpuHuunel (GopMupoBaHUs 370pPOBbECOEpEraroIIEro
noBeneHus. dusnueckas akTUBHOCTh U 37J0pOBbE. bHOXMMHUUYECKHE ACIIEKThI
PaLMOHAIBLHOTO MUTAHUS

Pa3nen 10. Cesiekunsi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U Ipolecc

Cenekiusi Kak HayKa W MPOIECcC. 3apOXKJICHUE CENCKLIUU U JIOMECTUKAIIMSL.
VYuyenne H. U. BaBwmioBa o meHTpax MHOrooOpasus W IPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHuM. LIEHTpbl NPOUCXOXKIEHUS JOMAIIHUX >KHUBOTHBIX.
Copt, mnopona, mtamMm. CoOBpeMEHHBIE METOAbl CeleKIuH. MaccoBblii
Y MHIUBUIYaJIbHBIH OTOOpPBI B CEJEKIMHM PACTCHHHA M XUBOTHBIX. OIeHKa
JKcTephbepa. bIM3KopoaCcTBEHHOE CKpelBaHie — HHOpUAUHT. YucTast TMHUS.
CkpeuBanue 4McThix JuHHA. [ereposuc, wiu rubpuaHas cuia.
Heponcreennoe ckpenmBanue — ayropuauar. OtnanéHHas rTHOpuIu3aIis 1 eé
ycnexu. IcKkycCTBEHHBIN MyTareHes u Mmojiy4eHue NOJUILUIONAOB. JJocTiKeHus
CEJIEKLIMM PAaCTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2. buorexHonorus Kak oOTpaciab NPOU3BOACTBA. ['€HHAas MH)KEHEpHUs. OTalbl

OcHoBbI co3nanusa pekomObuHantHoi JIHK u Tpancrenssix opranusmon. Kierounas

OMOTEXHOJIOTUU nxeHepus. Kierounele KyabTypsl. MHKPOKIOHAIBHOE PAa3MHOMKEHHUE

pactenuii. KiloHMpOBaHHE BBICOKOIPOAYKTHBHBIX CEIbCKOXO35HCTBEHHBIX

OpPraHu3MoOB. DKOJIOTHYECKUEe U dTHueckue npodiembl. MO — reHernyecku
MOJIU(PUIIMPOBAHHBIE OPTAHU3MBI

Tema 10.3. OcCHOBHbBIE HalpaBJI€HUs! COBPEMEHHOW OMOTEXHOJIOTHH B MPO(ECcCHOHATBHOM

buorexHonorun JeSTeNIbHOCTH yesioBeka. Metoabl 6MoTeXHOoNoruu. OObeKThl OMOTEXHOJIOTHH.

B )KM3HHU U npodeccuu

Otuka OMOTEXHOIOTUYECKUX
U TeHeTHMYeCcKUX  JKcrepuMmeHToB. [lpaBuna moucka W aHanmsa
OMO0IKOJIOTHUECKOI uHpOpMaLUU

Y3 Pa3IUYHBIX HCTOYHUKOB (Hay4Has M y4eOHO-Hay4Hasl TUTEpaTypa, CpeICTBA
MaccoBoi nHpopmaiuu, cetb UHTEpHET u Apyrue)

Pa3zgen 11. Peurenue KeicoB B 00,1aCTH OHMOTEXHOJIOTHIA

Tema 11.1.1.
buorexHnonorun
1 TeXHUYECKUE
CHCTEMBI

Pazpurtne  OWMOTEXHONOTMH C  TNPUMEHEHHEM  TEXHHYECKHX  CHCTEM
(Ouounxenepust, OnonHpopmaTika, OMOHMKA) U UX TNPUMEHEHUE B >KU3HU
9eJI0BeKa, IOVCK U aHaIu3 HH()OPMAINH U3 PA3IMYHBIX UCTOYHUKOB (Hay4dHAs
u ydyeOHO-Hay4Has JIMTepaTypa, CpPeACTBa MacCcOBOW HH(OpPMALUHU, CETh
WHuTtepHeT u apyrue)

IIpomeskyTouHasi arrectanus (updepeHIMpOBaHHBIN 3a4eT)

Bcero:
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5.2 CTpyKTypa QM CHUNINHbBI
Pazgenbl guciumuinbbl, u3yyaemsie B 1 cemectpe

Ne KomnmuaectBo wacos 72
a3 HaumenoBanue pasnenos
Cero | JCKIUH
P Bee 13 JIP
Jiena
1 buoJiorus kak Hayka. ZKuBbIe CHCTEMBbI H HX 2 5
opraHu3anmusi
11 buonorus B cucreme Hayk. O01mas XxapakTepuCcTHKa 2 2
JKU3HH
2 XHUMHYECKHIi COCTAB U CTPOEHHUE KJIETKH 6 4 - 2
2.1 XUMHYCCKUH COCTaB KICTKH. Boja 4 2
1 MUHEpaJIbHBIC BEIIECTBA
2.2 buoornyecku BayKHbIC XUMHYECKHAE COCTUHCHUS 2 - - 2
2.3 CrpykTypHO-(hYHKIHOHATIbHAS OPTaHU3AIUS KIETOK 2 2 - -
3 KusHeneaTeILHOCTH KJIECTKH 6 4 2 -
3.1 OOMeH BelecTB U MPEBpAIICHUE YHEPTUHU B KIIETKE 2 2
3.2
buocunres Oenka 2 - 2 -
3.3 | Bupycsl 2 2 - -
4 Pa3mHo:keHNe U HHIMBUAYAJIbHOE Pa3BUTHE 6 4 2
OPraHu3MoOB
41 JKHU3HEeHHBIH UK KIETKA 2 - 2 -
4.2 PopMBbl pa3MHOKEHUSI OPraHU3MOB 2 2 - -
4.3 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 2 2 - -
5 HacyencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB 8 6 2 -
5.1 3aKOHOMEPHOCTH HACJIEAOBAHUS 2 2 - -
5.2 ClieruieHHOe HaCJeI0BaHKE MPU3HAKOB 2 2 - -
53 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 2 - 2 -
54
I'eHeTHKa yenoBeKka 2 2 - -
6 IBOJIONMOHHASI OHOJIOTHS 6 4 2 -
6.1 DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH 2 2 - -
6.2 M
HKPO3BOIIOLUS 2 2 - -
6.3 M
aKpO3BOJIIOIUS - 2 -
7 Bo3nukHOBeHHE M pa3BUTHE KU3HH Ha 3eMuie 6 4 2 }
71 3apoKaEHUE U Pa3BUTHUE KU3HU 2 2 - -
7.2 Cucrema oprannueckoro mupa. [Iporcxoxaenue 2 2
YEJIOBEKa — AHTPOTIOTCHE3
73 OCHOBHBIC CTaJIMH SBOJIIOLIMHI YEJIOBEKA 2 - 2 -
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8 OCHOBHBIE CTAIUHU IBOJIOLHUH YeJI0BEKA 4 4 -
8.1 Oxosorus kak Hayka. Cpepl )KM3HU. JKOJIOTHYECKUE 2 2
daxTopsl
8.2 DKOJIOTUYECKHUE XapAKTEPUCTUKHU NOMYJIALUN 2 2 -
9 Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI 10 4 4
9.1 Coo01iecTBa OpraHu3MOB, SKOCUCTEMBI 2 2 -
9.2
[TpuponHbIE 3KOCUCTEMBI 2 - -
9.3 buocdepa —rnobdanpHas 3kocucTeMa 3eMITH 2 2 -
9.4
BnusiHue anTponoreHHbIX GakTopoB Ha Guochepy 2 - 2
9.5 BrusiHre connanbHO-IKOIOTHYECKUX (PaKTOPOB HA 9 2
3JI0POBBE YEJIOBEKA
10 CeJiek1iusi OPraHu3MoOB, OCHOBbI OMOTEXHOJIOT UM 6 4 2
10.1
Ceneknus Kak HayKa M IIpoLece 2 2 -
10.2 OCHOBEI OMOTEXHOIOTUH 2 2 -
10.3
buotexHonoruu B )ku3HU U podeccun 2 - 2
11 Pemenne keiicoB B 001aCTH OMOTEXHOJIOTHIA 4 - 4
11.1.1 | BuorexHoNOTHHA 2 5
B ITPOMBIIIIJICHHOCTH
1112 ComnuaabHO-ITUYECKHE aCIIEKTHI OMOTEXHOIOT U 1 - 1
11.1.3
brorexHonornu ¥ TeXHUIECKUE CUCTEMBI 1 - 1
IIpomexyTOUYHASI ATTECTAMSA 8 - -
Bcero 72 40 20
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5.3 lIpakTuyeckue 3aHATHS

Ne Kou-Bo
Tema
pasaena 4acoB
3.2 «Pemienue 3a1a4 Ha oIpeIeIeHUE MOCIEI0BATEILHOCTH HYKJICOTHUIOBY 2
41 «CTpoeHne KJIeTKu (pacTeHHs, >KUBOTHBIC, I'PUOBI) U KIETOYHBIC BKIIOYCHUS 9
' (kpaxmaJi, KApOTUHOMIbI, XJIOPOILIACTHI, XPOMOILJIACTBI)»
5.3 «MHadekmonHbie 3a0071€BaHUS U SMTUIEMUN B UCTOPUH YEJIOBEUYECTBAY. 2
6.3 «Onucanue nNpucrocoOICeHHOCTH OpraHu3Ma U €€ OTHOCUTEJIBHOIO XapakTepa 2
Pemenue 3aa4 Ha onpezienieHue BEPOSTHOCTH BOZHUKHOBEHUS
7.3 HACJIC/ICTBEHHBIX MTPU3HAKOB IPU Pa3IMYHBIX TUTIAX B3aUMOJICHCTBUS T€HOB 2
b
COCTaBJICHHE T€HOTUITUYECKUX CXEM CKPEIIUBaHUS
9.4. OTX0/bI IPOU3BOJICTBA 2
9.5 Bnusaue abuotnyeckux GakTopoB Ha YeIOBEKa 2
103 «[IprcrocobIeHHOCTH YeloBeKa K pa3HbIM YCIOBUSAM cpenbl. Biusiaue 5
' reorpaduyueckor cpepl Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETOBEKAY
1111 Keficpl Ha aHam3 HHGOPMALIUK O PA3BUTUHU MPOMBIIUIEHHOW OMOTEXHOJIOTHIA 5
(Mo MUHU-TpyHHaM).
11.1.2 | Keiicbl Ha aHaM3 HHHOPMAIIUU 00 ITHYECKUX aCMICKTaX Pa3BUTHS 1
OMOTEXHOJIOTHH (TI0 MUHU-TPYIITIAM).
11.1.3 | Keiicbl Ha aHanu3 UHGOPMAILIUK O Pa3BUTUH OHOTEXHOJIOTHIA C TPUMEHEHHEM 1
TEXHUYECKUX CUCTEM (TI0 MUHH-TPYIITIAM).
5.4 JlaGopaTopHble 3aHATHSA
Ne Koxa-Bo
Tema
pasneia 4acoB
29 «Omnpenenenue BuTamuHa C B MPOTyKTaX MUTAHUS 2
95 «YMcTBEeHHas: pabOTOCIIOCOOHOCTh)» )

6 YueOHO-MeTOAMUYECKOE 00ecTieueHHe M CIMIIHHbI

6.1 Pexomenayemast iureparypa

6.1.1 OcHoBHas iUuTEpaTypa

1. buonorus : y4eOHUK W TPaKTHUKYM JJIsl CPEIHEro NnpogecCHOHAIBLHOro oOpa3zoBaHus /
B. H. SIpeirue [u ap.] ; nox pemakmmedr B. H. Speirmaa. — 2-¢ m3n. — Mocksa : M3naTenscTBo
FOpaiirt, 2024. — 378 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09603-3. —

Texkct

anekTpoHHbId  //  OOpa3zoBatenbHas  1utatrgopma  FOpaitt  [caidr].

URL: https://urait.ru/bcode/536659
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6.1.2 lonoJiHUTe/ILHAA JIUTEPATYypa
1. JTanuukast, T.B. buonorus. TecTsl : yueOHOE TOCOOHE ISl CPEAHETO MPOPECCHOHATBHOTO

obpazoBanus /

T. B. Jlanunxkast. —
(ITpodeccuonanshnoe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekcr

Mocksa :

UznarenncTBO

2024. — 40c.—
AIIEKTPOHHBIN //

Opaiir,

O6pasoBarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/543964

6.1.3 Ilepuoauyeckue U31aHUA

BectHuk

6.1.4 UnTepHer-pecypchbl
ObC uznarenscrBa "Opait"

6.2

MoOCKOBCKOTO YHUBEPCUTETA. Cepus 16. buonorus
https://biblioclub.ru/index.php?page=journal_red&jid=613511
o0ecrnieuenue, mnpogeccHoHAIbLHbIE 0a3bl  JaHHBIX H

IIporpammHuoe

HH(OPMANMOHHBbIE CTIPABOYHbIE CHCTEMbI COBPEMEHHbIX HH()POPMAIMOHHBIX TEXHOJIOT Wil

Tun nporpaMMHOro

ImpaBoOBasA CUCTEMA

Koncynsrant [Lroc

HaumenoBanue CxemMa JIMLEH3UPOBAHMS, PEKUM JI0CTyNA
ol0ecrnieyeHust
O6pazoBatenbHas auieH3us ot 26.06.2025
PEJl OC r. Ha 3 roga asa 250 paboynx MecT B
OneparmonHas
cHCTeMA «CeprudunupoBaHHas» | paMKax COTJIAIIEHUS O COTPYAHUYECTBE C
(ms padounx cranmmit) | OO0 «Pen Cod» Ne 305/06-22V ot
28.06.2022 1.
AnpTepHaTUBHAA
peanm3arys Cpesl
UCMOTHEHHS IPOTPAMM. | i\ (= Coboanoe I10,
Microsoft Windows https://wiki.winehg.org/Licensing
st OC Ha 6aze sanpa
Linux
. . . CsoboaHuoe 110,
Oucnrii maxer LibreOffice https://libreoffice.org/download/license/
. Cso0Oozanoe 10,
Chromium :
https://www.chromium.org/Home/
WuTepuer-6payzep
unexe.Bpavae becnunarnoe I10,
Fleke.bpaysep https://lyandex.ru/legal/browser_agreement/
Cso6opaunoe 110,
Menmanpourpesarens | VLC https://www.videolan.org/legal.html
KomriexT amst oOpa3zoBaTenbHbIX
WNudopmannonHo-

yupexeHuit no gorosopy Ne 337/12 ot
04.10.2012 r., cereBoit nOCTyI

7 MaTtepuajibHO-TeXHUYECKOe olecredeHne TUCIUNINHBI

Kabuner Oumonoruu. AyauTopHas J0cCKa, ydeOHas MeOenb (CTOJIbI YUYCHUYECKHE, CTYIIbS
YUEHUYECKHUE), HarisaHble Mmocobus. MynbpTuMenuitHoe oOopynoBaHue (HOYTOYK, TPOEKTOP
MePEHOCHOMU, IKpaH MEePEeHOCHOH ). MynbTuMeanitHoe 000pyIoBaHre (IPOEKTOP, SKpaH, HOYTOYK C
BBIXOJIOM B ceTh MHTepHeT), olecrmeunBaromee IOCTYH B D3JIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO CpPey HHCTHUTYTA.


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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