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1. IEJIb U 3ATAYY OCBOEHUA N CHUTIJINHBI

Ilenv: cucremaTH3anus 3HAHUH O JKMBOH TPHUPOJE, TNPHOOPETEHHBIX CTYJICHTaMH B
npouecce 00y4eHHs.

3aoauu:

1. OGecrieunTh YCBOCHHE €IMHOTO MPHUHIUIA OPTaHU3aIMH OOBEKTOB >KUBOW MPHUPOJIBI,
HaXO/IAIINXCS Ha Pa3HBIX YPOBHAX €€ OpTaHU3aINH;

2. CopmupoBaTh MOHUMAHUE B3aMMOCBSI3U KUBOTO U HEXHBOTO KaK KIFOUEBOTO YCIOBHS
CYILLECTBOBAHMUS KU3HU Ha 3eMIIE;

3. CdopmupoBaTh MOHMMaHHUE XHUMHUYECKOTO,
€IMHCTBA BceX (POpM CyIIeCTBOBAHHMS KUBOW MATEPHH;

4. CpopmupoBaTh 00111e0MOTOTHUECKOE U OOIEXUMUYECKOE MUPOBO33PEHHE.

TCHCTUYCCKOIO H (I)YHKLII/IOHaJ'ILHOF (O)

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM NPOI'PAMMBI

Huctunnuna «EaunHast kapTuHaA SKMBOM HPUPOJIBD) SBJISETCS YAacThlO y4eOHOIo IUIaHa IO
HanpaBieHuto noarotoBku 44.03.05 Ilenarormyeckoe oOpas3oBaHue (¢ ABYMs MHpoQMIAMHU
noarotoBku), npodpunu «buonorus u Xumusa». Hucuumnuna b1.B.JIB.01.01 «Enunas xaptuna
KHUBOW mpuponasl» BkmoueHa B biok b.l1 «/lucuurmmmbel (Momynu)y», 4acTb, GopMHupyemas
ydacTHUKaMu oOpasoBarenbHbix oTHOIeHu B b1.B.JIB.01 «lucuunnunasl (Moaynu) no Beioopy 1
(AB.1)». lucuumninza ycTaHOBJIEHA BY30M, U ABISETCS 00s3aTeIbHOM A u3yueHus. ucuuminna
peanusyercs B HTI'CIIU Ha kadenpe ecTecTBEHHBIX HayK.

JucuumiuHa  OpenojaeTcs  Ha  3aBepllalolleM  JTame  OOy4eHHus,  IHO3BOJISET
CHUCTEMAaTHU3UPOBATh MOJIYYCHHBIC 3HAaHMs, oOecreunBasi (HOPpMUPOBAHUE OOIIET0 OMOJIOTHUYECKOTO
MHUPOBO33PEHUS], HEOOXOIUMOT0 JUIsl TIOJTHOLIEHHOTO OCBOCHMS OMOJIOTMM Ha COBPEMEHHOM YPOBHE
pa3BUTHS HAYKH.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

Z[I/ICLII/IHHI/IHa HallpaBJICHA Ha (I)OpMPIpOBaHI/Ie H pa3BUTHC CIICAYIOMIUX KOMIIETCHIIUH:

Kox n nanmeHoBanme

Konx u HaumeHOBaHue NHAWKaTOpa JOCTHKCHUA

Jeckpunropsl

MOAXON JUIsl  pelleHus
IIOCTaBJIEHHBIX 3a7a4

KOMIICTCHIIN N KOMIICTCHIITUU
YK-1. Cmocoben | YK-1.1. JleMmoHCTpUpYeT 3HaHHE 0COOCHHOCTEH | 3HAeT OCOOCHHOCTH CHCTEMHOIO H
OCYIIECTBJIATH IIOUCK, CHUCTECMHOI'O )44 KPUTHUYECKOT'O MBIIIJICHUA, KPUTHUYECKOI'O MBIIJICHUSA,
KPUTHYECKMI aHAJIM3 W | apryMEHTUPOBAHHO (OPMHUPYET COOCTBEHHOE | apryMEHTHPOBAHHO ¢dopmupyer
cuHTe3  uH(OpMAIUH, | CY)KIEHHE W OIEHKY MH(OPMAIMH, IPUHUMAET | COOCTBEHHOE CYKIACHHE U OIEHKY
MPUMEHATh CHUCTEMHBINH | 000CHOBaHHOE PEIICHUE. uHdopmanuu, MPUHUMAET

000CHOBAHHOE PEIICHHE.

YMeeT HCIONB30BaTh CHUCTEMHOE M
KPUTHYECKOE MBIIILICHHE,
apryMeHTHpPOBaHHO  (OPMUPOBATH
COOCTBEHHOE CYXKICHHE W JeJaTh
OLIEHKY HH(pOpMAIMK, TPUHAMATH
000CHOBaHHOE pEIICHUE.

Baageer HaBBIKAMH HCIIOJIb30BaHUS

CHCTEMHOTO u KPUTHYECKOTO
MBIIIIEHUS],  ApPTyMEHTHPOBAHHOTO
(dhopmMupoBaHUs COOCTBEHHOTO

CYKACHUA W OLCHKU I/IHqJOpMaI_[I/II/I,
IIPUHATHA 000CHOBAHHOTO PCIICHUA.

VYK-1.2. Ilpumensier noruueckue QOPMBI |
MIPOLEAYPHI, CIIOCOOEH K pedIIeKCHH MO MOBOIY
COOCTBEHHOW W  Yy)XOH  MBICTUTEIHHOMN
JIeATEIIBHOCTH.

3naer Jormyeckue  QGopmel W
IpoUenypsl, CIocoObl pedaekcuu 1o
MOBOAY COOCTBEHHOW U  UYKOi
MBICIIUTENEHON JICSITENEHOCTH.

YMeer  TPUMCHATH  JIOTHYECKHE
(hOpMEI M TIPOIIETYPhI, OCYIIECTBISATh




pedIeKCUBHBIM aHanu3 COOCTBEHHOU
u qyxon MBICTIUTENBHOM
JIeSITEIbHOCTH.

Baaneer mnpUMEHEHHs JIOTUYECKHUX
($opM H Tponeyphl, OCYIIECTBICHUS
pednexcuBHOTO aHanmmsa
COOCTBEHHOM u qyKOH
MBICIIUTENbHON JICSITEEHOCTH.

VYK-1.3. AHanu3upyeT UCTOYHUKHA WHPOPMALIUU
C LeNbI0 BBIBICHUS WX NPOTHBOPEYHil N
IIOMCKa JIOCTOBEPHBIX CYKICHUH.

3Haer crocoObl aHaIM3a HCTOYHHKOB
WHPOPMALIUH C TETBIO BRIABICHHUS UX
MPOTUBOPEUUIA u ToucKa
JIOCTOBEPHBIX CYXKJICHUH.

YMeer aHaIU3UpOBaTh HCTOYHUKHU
I/IH(i)OpMaLII/II/I C LICJIBYO BBISABJICHUA UX

IIPOTUBOPEUUI u MIOUCKa
JIOCTOBEPHBIX CY>KACHUI.
Buaaneer crocobamu aHamusa

HCTOYHUKOB I/IH(i)OpMaHI/II/I C ILCJIbIO
BBIABJICHUS  UX HpOTI/IBOpC‘{I/Iﬁ u
IIOMCKa JOCTOBCPHEBIX Cy)KHCHHﬁ.

IIK-1. Crocoben
OCBauBaTh u
HCIIOJIB30BATh

TEOPETHUYECKUE 3HAHUS U
MPaKTHYECKUE YMEHHS U
HaBBIKM B TMPEAMETHOMN
o0jacTé TpH  pEIICHUU
po¢heCCHOHATBLHBIX
3aau.

I[IK-1.1. 3HaeT: CcTpPyKTypy, COCTaB U
JUIAKTHYECKUE eMHUIBI IPEAMETHOW 00IacTH
(OHomoTHsI, XUMUS).

3Haer 3aKOHOMEPHOCTH
OpraHW3allMil  JKHUBBIX  CYIIECTB,
00€eCIIeUNBAIOIINX 50,4
(YHKIMOHUPOBAHUS KakK IIEJIOCTHBIX
CHCTEM; TEOPHH,  3aKOHBI U
3aKOHOMEPHOCTH, XapaKTePU3YIOIIIe
pPa3BUTHE KMBOH MPHUPOJIBI; CAUHBIC
MPUHIUIBI TPOSIBJICHUS KU3HCHHBIX
¢byHkimuidi 'y Bcex (opM  KHMBBIX
OpraHU3MOB; oOrme OCHOBBI
aJalTUBHBIX  TPOIIECCOB  JKUBBIX
OpPTaHU3MOB TIPU B3aUMOJICHCTBUU C
OKPYIKAIOIIEH CPEIOH.

YMmeer BUICTH 3a YaCTHBIMHU

TIPOSIBICHUSIMH ocobeHHoCTeH
JKUBBIX OpTraHU3MOB obmme
TIPUHITUITHL CTPYKTYpPHO-
(YHKINOHATBHOM OpraHu3aIiy;
YyCTaHaBIHUBATh WHTErpaTUBHbIC

CBS3HM TPU XaPaKTEPUCTHKE JHOOOTO
mpeaMeTra W SBIEHUS  SKUBOU
MIPUPOJBI; MPUMEHITH KOMIUIEKCHBIE
TEOPETHUYCCKHUE 3HAHHS B YYCOHOH U
npodecCHOHATBHOM IEATENPHOCTH

Biaageer HaBplkaMu — 0000ILIEHHS
paHee W3YyYCHHOTO MaTrepuana s

BBISIBJICHMS 00111e0MOTOTHIECKUX
3aKOHOMEPHOCTEI]; MOHATHITHO-
KaTeropualibHbIM anmnapaTom

OMOJIOTMHU U XUMMH.

[IK-1.2. YMeer ocymiecTBIATh 0TOOP y4eOHOTO
COZIEP)KaHUS IJIsL €0 pealn3aliy B Pa3InIHBIX
dbopmax  OOy4eHHS B  COOTBETCTBHH  C
tpedoBanusimu GI'OC OO

3HaeT COBpEMEHHBIC JOCTHKCHUS B
o0ylacT OMOJOTHH M XMMHH, MECTO
y4eOHON MUCHUIUIMHBI B CTPYKType
MpOrpaMMbl  y4eOHBIX MPEIMETOB
«buonorusy u « XumMusy.

Ymeer OCYIIECTBIIATD otbop
y4eOHOro Cofep)KaHusi sl ero
peanusanid B pasIMYHBIX (Hopmax
OoOy4eHHsT B COOTBETCTBHH  C
tpedoBanusmMu PI'OC OO

Baaneer METOIUKON orbopa
y4eOHOro  cojep:KaHus IpeaMera




«buonorus»» Al ero peanuzaluu B
pa3nuuHbIX QopmMax oOy4yeHUs B
COOTBETCTBUM C  TpeOOBaHUSIMHU
Proc 0o

IK-1.3. JemoHCcTpHpyer ymeHue | 3Haer QopMbl Y4EOHBIX 3aHATHH,
pa3pabaTbiBaTh pa3nuyHble (GOpMBI Y4EOHBIX | METOIBI, TPHEMBI M TEXHOJOTHH
3aHSATHH, TIPUMEHATh METONBI, TPHEMBI U | OOy4eHHUS, B TOM qHcie
TEXHOJIOTHH  OOy4YeHHs, B TOM  dUHcle | HHQOpMaIMOHHbIE
WH(POPMAINOHHEIE VYmeer pa3pabarbiBaTh pazIHYHBIC
(dopmbI y9eOHBIX 3aHATHH,
NPUMEHATh METOABI, IPHUEMBI U
TEXHOJIOTUHM O0ydeHMs, B TOM 4HCIe
HHGOPMAILIMOHHBIE.
Baaneer Mmeroamkoil  pa3paboTku
pa3nuuHbIX (GOpM yueOHBIX 3aHSTHI,
NPUMEHEHHS METOAOB, TNPUEMOB W
TEXHOJIOTUI 00y4eHHs, B TOM YHCIe
MH(OPMaIMOHHBIX.
TIK-3. Crmocoben | I1K-3.1. Bmageer cmocobamMu uWHTErpanuu | 3HaeT CII0COOBI HHTErpaluuu
¢dbopMupoBath y4eOHBIX  MpPEAMETOB  JUIS  OpraHW3aluH | y4eOHBIX MIPEAMETOB ULt
Pa3BHBAIOIIYIO Ppa3BHUBaIOIIEH yaeOHOH JEATeTFHOCTH | OpraHU3aliy pa3BUBAIOIIEH YIeOHOH
oOpa3oBaTenpHyI0 cpeny | (MCCIeIoBaTeIbCKOH, MPOEKTHON, TPYIIIOBOM U | AEATENFHOCTH (HCCIIeNOBaTEILCKOM,
IS JIOCTYDKEHUS | Jp.) MPOCKTHOM, I'PYIIIOBOM | JIp.).
JIMYHOCTHBIX, YMeeT MPUMEHATH MOMYUICHHBIE NPH
MIPEAMETHBIX u M3Y4YECHHH MOJIEKYJISApHOH OHOJIOTHH
MeTanpeIMEeTHBIX 3HaHMS TIPY  OCBOGHHM  JIPyTUX
pe3ynbTaToB  00y4eHUs JIACIATLTHH MpeAMETHO-
cpeacTBaMu COJICPKATEIBHOTO U OMOJIOTHYECKOTO
MIPENoaBaeMbIX MoJyJeit W [ OpraHu3aluu
Y4eOHBIX PEIMETOB pa3BuBaroIIeit yueOHoI

JIETETBHOCTH  (MCCIIEI0BATEIBCKOM,
MIPOEKTHOH, IPYIIIIOBOH U JIp.);

Baameer cmocobamu WHTETpanuu
yueOHBIX MPeAMETOB JUTS
OpraHM3aliy Pa3BUBAIOIIEH yueOHON
JEATEIBHOCTH  (MCCIIEI0BATEIbCKOM,
MIPOCKTHOM, IPYIIIOBOH M JIp.)

[K-3.2. Hcnons3yer 00pa3oBaTeNbHBIN
MIOTEHIIMAJl COLMOKYJIBTYPHOI Cpebl pernoHa B
Nperno/iaBaHuy OUOJIOTUU M XUMHUH, B YUeOHOMU
" BO BHeypO'—IHOI‘/II JACATCIbHOCTHU

3HaeT 00pa30BaTENbHBIA MOTEHITHAT
COLIMOKYJIbTYPHOU cpenbl
Ypanbckoro peruoHa B
MPenolaBaHiK OUOJIOTHH, XHUMHH, B

yueOHOH W BO  BHEYpOYHOM
JIeSITEIIEHOCTH.

YmMmeer UCTIONB30BaTh
00pazoBaTeNbHbIA MOTEHINAT
COLIMOKYJIbTYpHOI cpeabl
Ypansckoro peruona B
MIPENoiaBaHNN OWOJIOTHH, XUMHH, B
y4eOHOH ®W  BO  BHEYpOUYHOH
JIESITEIEHOCTH

Biageer HaBbIKaMM HCIIOIB30BaHUS
00pa3z0BaTEILHOTO MOTEHIIHATIA
COLMOKYJIBTYPHOM cpeabl
Ypanbckoro peruoHa B

MPeNoIaBaHiK OUOJIOTHH, XHUMHH, B

yueOHOH W BO BHEYPOYHOI1
JIEATENBHOCTH
TIK-3.3. 3HaeT ICHUXOJIOTO-IIEJarOTHYECKHE | 3HAET  IICHXOJIOrO-TIeIarorHuecKue
YCIIOBHS CO3JaHHs pa3BUBAIOIICH | YCIOBUS CO3JIAHHs  pa3BHBAIOIICH
0o0pa3oBaTeNmpHON Ccpembl I JTOCTIDKEHUS | 00pa3oBaTeNbHOM cpensl ISt
JUYHOCTHBIX M METANpPEeIMETHBIX pPe3yNbTaTOB | JTOCTHKCHHUS JIMYHOCTHBIX "
o0yJdeHHs MeTanpeaIMeTHBIX pe3yJbTaToOB




00yYeHHs.

YMeeT HCIONB30BAaTh IICHXOJOIO-
MeIarOTMYECKUE YCIIOBHUS CO3JaHUS
pa3BUBatoIIei oOpazoBaresbHOI
Cpeasl JUIsl JOCTHKEHUS TIMYHOCTHBIX

U METaNpeIMETHBIX  PE3yIbTAaTOB
00yueHHS.

Baageer  HaBbIKamMu CO3JJaHUs
pa3BuUBaroLIei 00pa3oBaTebHON

CpeAbl JUIst TOCTIIKSHHUS JIMYHOCTHBIX
W METamnpeJMEeTHBIX  pe3yJbTaToOB
00y4YeHHUs

4. CTPYKTYPA U COAEPKAHUE JTUCIUITJIMHBI

4.1. O0beM JUCHUILINHBI U BUbl KOHTAKTHON H CAMOCTOSATEJIbLHOM padoThI

OO1w1ast TpyJ0EMKOCTb TUCHMIUIMHBI COCTABISAET 2 3a4. ef. (72 yaca), ceMecTpbl U3yUECHUS —
10, ux pacnpeneneHue 1mo BuaaM padboT MpeCTaBlIeHO B Ta0IHIIE.

®dopma 00yueHus
Bun pabotsr Ounas
10 cemecTp
OO6uas Tpy10€eMKOCTh M CHUILIHHBI 110 YICOHOMY IUIaHY 72
KonrakTHasi paboTa, B TOM YHCIIE: 40
Jlexnu 20
[IpakTyeckue 3aHATHS 10
JlabopaTopHbIe 3aHATHS 10
CamocTosiTesibHasi padoTa 23
IToaroToBKa K 3K3aMeHy, ¢aauya 3k3aMena B 10 cemecTpe 9

4.2.1. Y4yeOHO-TeMaTHUYECKM i IJIAH TUCHHUILVIUHBI (04HAsA (popMa 00yUeHUs)

HaunmenoBanue Bcero, KonTakTHas pabota Camocrt. |Onenounsie cpeactBa|OLEeHOUYHbIE
pa3ziesioB U TEM qacoB |Jlexiuu | [pakr. | Jlab. | pabora JUISL TEKYILEro Cpe/cTBa
JTUCITUTUTHHBI (MOJTYJIST) 3aHATHUSA | pabOTHI KOHTPOJIS 1
MIPOMEXKY-
TOYHOH
aTTecTalnuu
OCHOBHBIE CBOMCTBa 4 2 - - 2 1. Bxonnoit Hrorossrii
s)kuBoro. [Ipennoceuiku TECTOBBIM KOHTPOJb| [POCKT
M DTaIlbl BO3HUKHOBEHUS 3HAHUH. Bompocer k
JKU3HU. OK3aMCHY
JKuBnie cucTeMBI U UX 4 2 - - 2 1. Onenka
CTPYKTYpHBIE YPOBHU MAaTepUanoB

JIOKJIAJI0B U UX
o0cyxIcHUE Ha
MPAKTUYCCKOM
3aHATHH.

2. IIpoBepka
MPaBUIBHOCTH
3aII0JTHEHUS
TAOJIUIIBI.

3. CobecenmoBanne

110 MaTCpHuajiaM




TaOJIUIIBI.

EnuHcTBO CBO¥CTB 8 4 - 2 2 1. TecToBBIH
TeHETUIECKOTO KOHTPOJIb 3HAHUH.
Marepuaia u 2. O6cyxaeHme
MEXaHU3MOB TEOPETUYECKOTO
peanmzanuu Marepuaia Ha
HaCJEICTBEHHOM NPaKTUYECKOM
nHGbOpMAIIH 3aHATHH.
Teopus 3Bononnn 8 2 2 2 2 1. TecToBbIit
OpPTaHUYECKOTO MUPA KOHTPOJIb 3HAHUH.
Kak 00001maromas 2. O6cyxaeHue
Oouosornyeckas TEOPETUYECKOTO
KOHIISTIIIHS Marepuaia Ha
MIPaKTHIECKOM
3aHSTHUHU.
Oobume 6 2 2 - 2 1. TectoBerit
3aKOHOMEPHOCTH KOHTPOJIb 3HAHUH.
OHTOTEHE3a KHUBBIX 2. O6cyxaeHme
cucreM TEOPETUUYECKOTO
Marepuaia Ha
MIPaKTHIECKOM
3aHSTHUH.
DUIOTeHETHYECKOE 7 2 2 - 3 1. TecToBbIit
CTaHOBJIEHHUE (DYHKITHIT KOHTPOJIb 3HaHUI.
JKHMBBIX OPTaHU3MOB 2. Pemienne KecoB.
JKuBble opranu3msl Kak 6 2 - 2 2 1. TecToBbIit
CaMOPETYIUPYIOIIHECS KOHTPOJIb 3HAHUH.
CHCTEMBI 2. O6cyxaeHne
TEOPETUUECKOTO
Marepuaia Ha
MIPaKTHIECKOM
3aHATHUH.
OCHOBBI 6 - 2 2 2 1. TecToBbIit
aJanTauOHHBIX KOHTPOJIb 3HAHUH.
MPOIIECCOB Y Pa3HbIX 2. Pemienue keicos.
TPYIII OPTraHU3MOB
Opranusm Kak 6 2 - 2 2 1. TecToBbIi
LEJIOCTHAS CUCTEMA KOHTPOJIb 3HAHUH.
2. IIpoBepka
MPaBUIBLHOCTH
3alOJTHEHUS
TaOIALIBI.
3. PemieHne KeHCoB.
CuMOMO03 KUBBIX 4 - 2 - 2 1. TecToBbIi
OpPraHU3MOB KaK KOHTPOJIb 3HAHUH.
DBOJTIOITMOHHOE SIBJICHUE 2. O6cyxaeHune
TEOPETUUECKOTO
Marepuaia Ha
MIPAKTHIECKOM
3aHATHUH.
Murerpauus ;xuBoro u 4 2 - - 2 1. Yuactue B
HEXXHBOTO Ha pabote Kpyrioro
OonochepHOM YpPOBHE CTOJIA.
IloaroroBka K 9 - - - 9 OTBeT Ha BOMIPOCHI
JK3aMeHy, c1a4a 9K3aMEHa.
JIK3aMeHa
Bcero no aucuunjnHe 72 20 10 10 32




JlabopaTopHbIe U IPaKTHYECKHE 3aHATHS

Ne HanmenoBanne 1ab0paTOpHBIX M MPAKTHUECKUX PabOT Kou-Bo
pasmena aym.
JacoB
1 Tema 1. EQuHCTBO CBOMCTB TI'€HETHYECKOTrO Marepuaga MU MEXaHU3MOB 2
peanu3aliy HACcJIeACTBEHHOW HH(MOPMAIIUH.
1 Tema 2. Teopus O>BOJIOLMU OPraHUYECKOro MHpa Kak 0000Iaromas 4

OHMOJIOTHYeCcKast KOHIICTIIHSI.

Tema 3. O0Me 3aKOHOMEPHOCTH OHTOT'CHE3a JKMBBIX CHCTEM.

Tema 4. DuitoreHeTHYECKOE CTAHOBICHUE (DYHKIUI JKUBBIX OPraHU3MOB.
Tema 5. )KuBble opraHu3Mbl Kak CaMOPETYJIUPYIOIIUECS CUCTEMBI.

Tema 6. OcHOBBI aAANTAIMOHHBIX MTPOLIECCOB Y PA3HBIX TPYIII OPraHU3MOB.
Tema 7. OpranusM Kak IIEJOCTHAsI CUCTEMA.

Tema 8. CuMOM03 )KMBBIX OPTAaHH3MOB KaK SBOJIOIIMOHHOE SBJICHHUE.

e Y e e
NN [ (N[N

Tumnopsle 3agaHus IJIsI TCKYIICTO KOHTPOJIA U HpOMe)i(YTOIIHOf/'I aTTeCTalu 110 JUCHHUIIIINHE,
KpUTCPpUMW W IIKaJIbl OLOCHHWBAHUA, a TAKXKE MCTOAUYCCKUC PCKOMCHIAIUW IJId O6y‘IaIOHII/IXCH
IMPEACTABJICHBI B IPUJIOKCHUU K pa6oqel71 nporpamMme IUCHUIINHBI.

4.3 Conepxxanue pas3iesioB (TeM) IHCHUAIINH

Tema 1. OcHoBHBIE cBOMCTBA KUBOTO. [Ipennocbliky 1 3Tanbl BOSHUKHOBEHHS KU3HM.

Creuncgurka W CHCTEeMHOCTb XUBOro. IlperncraBieHue O LEIOCTHOW KHUBOW CHCTEME.
KauecTtBa mnenoctHol XuBOM cucCTeMbl. (OCHOBHBIE CBOWMCTBA JKHMBBIX CHCTEM: CIHHCTBO
XMMHYECKOTO COCTaBa, OTKPBITOCTh JKUBBIX CHUCTEM, CAMOPETYJSLHUs, CaMOOpraHU3aLUs,
CaMOBOCITPOM3BE/ICHNE, HM3MEHUYHUBOCTh, CIOCOOHOCTH K POCTY M PAa3BUTHIO, Pa3apakKUMOCTh,
LIEJIOCTHOCTh U IUCKPETHOCTb.

XUMHUYECKHUI ATall ABOJIIOIMH KUBOTr0. bruonorndeckuii atan 3Boonuyd. Bo3HUKHOBEHUE U
IBOJIOLHS T€HETHYECKOTO KOJIa.

Tema 2. 7KuBble cucTeMbl M HX CTPYKTYPHBIC YPDOBHH.

YpoBHM OpraHu3alliy >KUBBIX CUCTEM KaK OCHOBHOE CBOWCTBO >KMBOI0. XapaKTepHUCTHKA
CTPYKTYPHBIX YPOBHEH IKHUBOTO: MOJEKYJISPHOTO, KJIETOYHOTO, TKAHEBOIO, OPraHHOro,
OpPraHU3MEHHOTO0, MOMYJISIITUOHHO-BUIOBOTO, OMOIIEHOTUYECKOT0, OMOC(EPHOTO.

Hepapxuueckoe COnoaunHEHNE YPOBHEH (KOHIICTIIIHUS «MHOTOYPOBHEBON MATPEIIKNY).

buoxumuyeckue oCHOBBI KU3HU. MOJIEKYJIsIpHAsE XUPATbHOCTb.

[IpencraBieHue O KJIETKE KaK MUHHUMAJIbHOM >KMBOM cucTeMe. Poiib KJIETOYHOW Teopuu
CTPOEHHUs OPraHU3MOB KaK JIOKa3aTeJIbCTBA €IWHCTBA BCEW >KUBOM mpupojbl. IIpencraBieHue o
KJIETKE KaK CaMOCTOSTEIbHOM OpPraHM3ME€ M YacTU MHOTOKJIETOYHBIX OpPraHu3sMoB. EauHCTBO
CTPYKTYPHOM OpraHu3alfy KJI€TOK MHOTOKJIETOYHBIX OPTaHU3MOB.

Tunbl k1eToK U opranu3mMoB. OCOOEHHOCTH KJIETOYHOTO CTPOSHHS MPOKAPUOT U DYKApPHUOT,
pacCTUTEIBHBIX U KUBOTHBIX OPTaHU3MOB.

Oco0OeHHOCTH CTEeNHUaTN3uPOBAHHBIX KJIETOK M cTaHoBIeHHe ux (ynkuuid. Konuemmus
¢ynkumonansHoM cuctemHoctu I1.K. AHoxuna.

Tema 3. EqTMHCTBO CBOMCTB IeHeTHYECKOI0 MaTepHala W MEXaHM3MOB peau3anuu
HacJIeCTBeHHOI uHopManuu.

EnuHCTBO ~ CBOMCTB ~ TI€HETMYECKOIO  Marepuala: JUCKPETHOCTh,  JIMHEHHOCTb,
HETNPEePBIBHOCTh, OJIHOHAMPABICHHOCTh CUYUTHIBAHHUS TCHETUYCCKOW MH(POPMAIUN, OTHOCUTEIIbHAS
CTaOUIIBHOCTh, CHOCOOHOCTh K TMEPEeKOMOMHAIIMM HACJIEICTBEHHOW HH(OpMaMu Ha pa3HBIX
YPOBHSX OpTraHM3AIMH TOCIEeIHEH, W3MEHYMBOCTH HACJCACTBCHHON WHpopManuu (TEHHBIE,
XPOMOCOMHBIE U TEHOMHbBIE MYyTalllN).

MexanusMm peanuzaluu  HacieACTBeHHOW wuHpopmaruu: OnepoH Kak CTPYKTYpPHO-
(dbyHKIIMOHANBHAS €MHMIIA TeHoMa. Peanu3anus HaciaeICTBEeHHOM MH(pOpMAIH NIPU Mepeaaye ee ¢



reHa Ha npusHak. Peanuzanums oc nocrynara MOJEKYJISAPHOM T€HETUKH (C BBISABICHHBIMU
nocnenyromumu Mogudukarusamu) JIHK—PHK—BEJIOK.

[TpUHIIUN KOMIUIEMEHTAPHOCTH KaK MEXaHH3M, 00eCleuynBaloInii THHEHHOE COOTBETCTBUE
AMUHOKHCIIOT B O€llke W KOJUPYIOIIMX HX TPHUIUIETOB B COOTBeTcTByomieM otpeske JIHK
(xonmuHeapHOCTh). [IpUHIMI KOMIUIEMEHTapHOCTHM — OCHOBAa peaju3allMd HaclleJCTBEHHOU
nH(pOpMallK Ha TMOCIEIYIOIeM JTare TPaHCISALUHU, KaKk IpU «cOopke» OeNKOBON MOJEKYJbl Ha
pubocomax, Tak W MpPH TPAHCHOPTHPOBKE AMUHOKUCIOT K OEJIOK-CHHTE3UpYIOIIEH Ccucteme
tpancioptHbiMd  PHK. IlpuHimn KoMIUIEMEHTapHOCTH KaK MEXaHU3M PpEeKOMOMHAIMU
HACJIEJCTBEHHOI0 MaTepHalla, MyTal[MOHHBIX U3MEHEHNUH, penapaliOHHbIX IPOLIECCOB.

BemectBo HacnencrBennoctu: JIHK, PHK Bupyco, 6akrepuodaros, sykapuor u
npokapuoT. Xapakrepuctuka HykienHoBbiX —kucinor (HK): eaumHcTBO  31emeHTapHOro,
MOHOMEPHOI'0 COCTaBa, MEPBUYHONW CTPYKTYpbl U THIIOB XMMHUYECKUX CBSI3€H, HAJIMYHUEM pa3HbIX
JMHEHHBIX U mpocTpaHcTBeHHBIX (hopm HK.

[IpyHIMIT KOMIUIEMEHTApPHOCTH B COEAMHEHHUU a30THUCTHIX OCHOBAHUNA — YHUBEPCAJbHBIN
IPUHLUII CTPYKTYPHOH OpPraHM3alliy HACJIEJCTBEHHOIO MaTepuala U pealu3alud IeHEeTHYEeCKON
uHbOopMaIuu.

CrpykTypHasi oOpraHums3alnysi T€HOMOB BHPYCOB, IIPOKAapuOT, dykapuoT. IlpunHnumn
OpraHMU3alK OTJENbHBIX HYKJICOTHIOB B NOJUHYKJICOTHIHYIO LIenouKy. [IpuHun koaupoBaHus u
pOUYTEHHE HacleACTBEHHON HH(opMaluu B rere. [IpuHIMIT CTPYKTYPHOM OpraHu3aluy reHa.

Tema 4. Teopusi 3B0JIIOLMH OPraHUYECKOr0 MUpPa Kak o0o01aomasi 0uoJoruyeckas
KOHLIeNIH.

BosnuknoBenne xu3Hu. Unes Omoxmmmueckon sBosmronuu (koHneniuss A.M. Omapuna).
VYcioBust, HEOOXOUMBIE NIl MOSIBIICHUS KU3HU. BO3HUKHOBEHHE MHOT000pa3us >KUBOM MPUPOIbI
C TOYKHM 3pEHHUs TEOpUM HBOJIOUUU. llenecooOpa3sHOCTh CTPOEHHUS >KHMBBIX OpPraHU3MOB Kak
pe3yabTaT ecTecTBeHHoro ortoopa. [lomymauus — yHHMBepcaibHas »JJIEMEHTapHas eIMHHIA
9BOJIIOIIMM  pacTeHU U kuBOTHBIX: [loHsiTHEe «monmymsauus». OCHOBHbIE XapaKTEPUCTUKH
HOIYJISIIMK KaK 3KOJIOTO-T€HETUUECKON CUCTEMBI.

Hepapxus cucreMaTnyecKuX MOJpa3JeleHU Kak MoKa3aTeiab poAcTBa OpraHusmoB. [lytu
IIPOTEKAHUS IBOJIIOLIMOHHBIX MpoleccoB. TeMnbl 3Boaonuu rpymnil. OUIoreHeTHYeCKUe PEIUKTHI.

EctectBennblii 0TOOp — [BWXKYyIIas M HampaBisiiomas cuwia sBoiouuu: Ilonstue
«ecTecTBeHHBI 0TOOp». Benymias pons 0oT00pa B BOSHUKHOBEHUH HOBBIX MpPU3HAKOB. OCHOBHBIE
(hopMEBI ecTecTBEHHOTO 0TOOpa. TBOpUECKast POJIb €CTECTBEHHOTO 0TOOPA.

Postb 3BOTIOIIMOHHOTO Y4eHUsI B JOPMHUPOBAHUH €CTECTBEHHOHAYUYHOW KapTUHBI MUDA.

CoBpeMeHHbIE MTPEICTAaBICHHSI O MEXaHW3MaX U 3aKOHOMEPHOCTSAX 3BOJIIOLMU. AJTaliTUBHAS
panuanus opraau3mMoB. Bun - ocHOBHas cucreMaTudeckasi €IMHULA.

Pe3ynbTarsl 3BOMIOLMU: MHOTOOOpa3ue BHIIOB, MPUCIOCOOJIEHHOCTh OPraHU3MOB K Cpelie
oOuTaHus. Y CI0KHEHUE )KUBBIX OPraHU3MOB B IIPOLIECCE 3BOIOLINU.

Tema 5. O011He 3aKOHOMEPHOCTH OHTOT€He3a KMBbIX CHCTEM.

CymHocTh oHTOreHe3a U (unoreneza. OcHOBHbIE aTpUOyThl OHTOreHe3a. OCHOBHBIE THIIbI
OHTOTEHE3a: OHTOTEHE3 OPTaHU3MOB C OECIOJBIM Pa3MHOKCHHWEM W/WIM MPH 3UTOTHOM Meio3e
(MIpOKapHOTEl U HEKOTOPBIE 3YKAapHUOTHI); OHTOT€HE3 OPraHU3MOB C YEPEIOBAHUEM SIEPHBIX (a3
Opyd  CIOpOBOM Meio3e (OONBIIMHCTBO pacTeHWid W TpHOOB); OHTOTEHE3 OPraHU3MOB C
Yyepes0BaHUEM II0JIOBOTO U 0OEcIoyioro pa3MHOXKEHHMs 0e3 CMeHbl sAJepHBbIX (a3; MeTareHe3 —
yepeqoBaHUE  NOKoJeHHM y  KUIIeUYHOMOJOCTHBIX;  TETEpPOroHUs —  YepeJOBaHHE
apTEeHOI€HEeTUUECKOro U aM()UMUKTHUECKOT0 MOKOJIEHUH Y YepBel, HEKOTOPBIX YUICHUCTOHOTUX U
HU3LIMX XOPJOBBIX; OHTOI'€HE3 C HAJUYMEM JIMYMHOYHBIX U IPOMEKYTOUYHBIX CTaJAMH: OT
HEePBUYHO-IMYMHOYHOIO aHaMmopdo3a 10 MOJHOro MeTamMop(do3a; OHTOIEHE3 C BbINAJCHUEM
OTAEJBHBIX CTaAUM.

ABTOHOMM3aLMs OHTOreHe3a. THIbl OHTOI€HETHMUYECKUX KOppensiuil. DMOpHOHM3aIuUs
OHTOI'€HE3a Y )KUBOTHBIX.

PerynsaTopHele MEXaHW3Mbl OHTOI€HE3a PAacTEHMW. Perymsnus pa3BuTusA 10 NPOrpaMme
3a/laHHOM HacCJEe/ICTBEHHBIM MarepuajoM. PakTopbl BHEIIHEH cpeibl KaK PEryysTOpbl pa3BUTHSL.



DOBOJIIOLIUS  PETYJSITOPHBIX MEXaHU3MOB OHTOreHe3a pacTeHuid. OCOOEHHOCTH pEeryJsSTOPHBIX
MEXaHN3MOB OHTOT€HE3a )KMBOTHBIX M 4esoBeKa. CTapeHHe KaK HEOThEMJIEMBIN 3Tall OHTOTECHE3a
OOJIBIIIMHCTBA JKUBBIX OPraHU3MOB. MOJEKYJSpHbIE U KIETOYHbBIC MOBPEXKJCHHS, BBI3BIBAIOIINE
CTapeHue opraHu3ma. AKTUBHbIE (OpPMBI KHCIOpOJa M HX poOJib B Ipoleccax CTapeHHUS.
CoBpeMeHHbIE MOAX0/Ibl K PelIeHnI0 mpobiaeMbl npojyieHus xxu3Hu (O6pu nu ['peit, Ckynaues B.
H)).

Tema 6. ®uiioreHeTHYECKOE CTAHOBJICHHE (PYHKIUI KUBBIX OPraHU3MOB.

CBs13b MeXly OHTOTE€HEe30M U puiorene3oM. CpaBHUTENbHAS XapaKTePUCTHKA OHTOTeHe3a U
¢unorenesa. 3akoH 3apopiieBoro cxoacrsa Y. Jlapsuna. [punnun pekanutysaiauu ©. Miosnepa.
buorenernueckuii 3akoH. J. ['exkerns.

QunoreHeTuueckue  NpeoOpa3oBaHUS  OpPraHoB M (PYHKUMIL. OMOpHOHAIbHbIE
(amOproHaNBHO-TUYMHOYHBIE) amantamuu: 1. IlepBuuyHOo-mmumHOYHBIN; 2. HenmunHOYHBIHA
saiuexaaaHbiii; 3. BropuuHo-nuunHouHbIN; 4. BHyTpuyTpoOHOE pa3BUTHE U >KUBOPOXKICHHE; 5)
SHLe)KMBOPOKICHHE.

AnanTuBHbIE IPU3HAKA YMOPUOHOB U JIMYMHOK: IIEHOTEHE3bI U MaJTHHI'€HE3bI.

[lonsitTue  MynbTUQYHKIMOHAIBHOCTH OpraHoB. @DWIAMOpPUOTEHE3bl: T€TEPOXPOHUH,
TeTEpPOTOIHUY U BBINAJACHUE CTAUNA OHTOICHE3a.

Monycsl ¢pumsmOpuorenesa (mo A.H. CeepuoBy): apxalakCUchl, A€BUALIMM U aHAOOIHUH.
VYyenue o koppensauusax 1 koopauHanusax (.M. [lImaneraysen).

Tunsl onTOreHeTMueckux koppensauuid: 1. I'enomuble; 2. Mopdorenernueckue; 3.
Oproutuyeckue. Tumbl (QUIOreHETUYECKUX KoopAuHaimii: 1. buonoruueckue koopauHanuu; 2.
Junamuueckue koopauHauuu; 3. Tonorpadguyueckne KOOpAUHALINH.

Monychl (punoreHeTHUeCKuX nmpeoOpa3oBaHuil OpraHoB U (PyHKIHUIA.

KonunuectBeHHble (QyHKIMOHANbHbIE U3MeHeHus opraHoB: 1. Pacmmpenue dynkuumii; 2.
Cyxenue ¢ynkumii; 3. MUarencudukanus ¢pynxuuidi. KauectBeHHble (yHKIIMOHAIBHBIE U3MEHEHUS
opranoB: 1. CmeHna gyHkumii npu cneumanuzauuu oprasa (Hopn, 1875); 2. Paznenenue pyHkuuii;
3. @ukcauus GyHKIUH.

Cyb6ctutynus. ['omoTomnHas, rereporonHas cyoctutyuus. [IpuHImn koMneHcaru.

Tema 7. 7KuBble Opranu3mMbl KaK CaMOperyJupyomuecsi CHCTEMBbI.

CucTeMHBI MPUHLIMIT OpraHU3allMy >KUBOM MaTepuUU U €ro IMpOSIBICHHWE y PACTeHUH U
KUBOTHBIX. YPOBHHU YyIpaBieHuss B Ouocucremax M ux crenuduxa. CyOKIeTOUHBIH YpOBEHb.
Knerka kak nsiemMeHTapHas OHOJOrMYecKas cHCTeMa, O0O0JaNaronias CBOMCTBOM YIPaBIICHHS.
Bo3HuKHOBEHHE pa3IpaXMMOCTH KaK HMHTEerpupymomero ¢axkropa XxuBoro. MoJeKyspHo-
reHernyeckue cucremsl yrpasnenus (MI'CY) kneTkoi.

IIpencraBnenne o0 opraHuzMe Kak OMOJIOTMYECKOH cucTeMe, KOTOpOH MpucyIia U BCs
COBOKYIIHOCTh JKM3HEHHBIX CBOWMCTB, M BCS IIOJIHOTA 4epT ymnpasieHUs. PU3NKO-XUMUYECKHE
acreKThl MpobJeMbl yrnpasieHus (camoperyisiuu) opranusmoM (3. C. bayspa). Ilpeacrasienue
00 opraHM3me Kak camoympasisieMoil, camoperynupyemor cucreme (M. WM. Illmaneraysewn).
I'panuLbl ynpaBieHUs B XKHUBBIX CUCTEMaX. YPOBHHU YIPABICHMS, PEryIsaLUU MOP(OreHeTHYECKUX
IPOLECCOB B JKUBOM CHUCTEME: BHYTPUKIETOYHBIM MEXaHU3M OMOXMMMYECKON perysuuu;
MEXAHU3MBbl TKAHEBOM PETYJSLIUU PETYJSALMS B3aUMOJICHUCTBUS TKAHEW; YPOBEHb YIIPABIICHUS
JKUBOM CUCTEMOM KaK ILIEJIBIM, OCYLIECTBIISIEMbII HEPBHOW CHCTEMOM.

YpoBHu ynpasnenus opranusmom. [1o B. A. Patuepy: 1. Metabonuyeckuii; 2. OnepoHHBIif;
3. Knerounsiii; 4. OHTOreHETUYECKUH.

HepBHas cucrema Kak YIpaBisiollas MoOJCHCTEMa. YCIOBHBIH peiieKc — OCHOBHOMN
(eHOMEH (YHKIIMOHUPOBAHHUS HEPBHOM CHUCTEMBI, MO3ra, YIPABISIOMICTO >XUBOH CUCTEMOU
BbICLIEr0 NOpsiiKa. Ponb BTOpOW CUrHAIBHON CHUCTEMbI B OOECIIEYEHHMH LIEJIOCTHOCTH OpraHu3Ma
(ILK. Anoxun).

[lonsTe camoperyisuuu. YpOBHU M B3aUMOCBSA3U CHCTEM PEryJsLUM U YIPaBICHUA Yy
pactenuil. MerabonucTuueckass U T€HETHUYECKas pEryjisilius Ha ypOBHE KIEeTKU. MemOpaHHas
peryJsnus.



MeXKIeTOYHbIH (OpraHU3MEHHBIN) YPOBEHb peryisuuu. Tpoduueckas U TOpMOHAJIbHAS
perymsinus.  DnekTpoduznonoruueckas cucrema peryisuuu. [IposiBieHue  perynisiTOpHbBIX
MEXaHU3MOB B (DYHKUMOHAIBbHOH NeATeNbHOCTH (oToTpohHOr0 opraHu3ma. PerymsaropHas poiib
BHYTPEHHUX U BHEHIHUX (PaKTOPOB B MPOLIECCE POCTA U PA3BUTHSI PACTCHHI.

Tema 8. OcHOBBI a1aNITAIIMOHHBIX IPOLECCOB Y Pa3HbIX TPy OPraHU3MOB.

OO0mue MexaHW3Mbl YCTOMYMBOCTH M CTPYKTypa aJalTallMOHHOTO Mpolecca Ha MpUMepe
pacTteHuil M KUBOTHBIX. KCEHOOMOTHKH M 3aIMTHBIE PEAKLUU PACTEHHUM, KUBOTHBIX M YEJIOBEKa.
Crpecc y nmnanobaktepuii. MosekyasipHbie «TpeBOTH». HU3KO- M1 BEICOKOMOJIEKYJISIPHBIE CTPECCHI y
JKUBBIX OPraHU3MOB.

AJlanTalliOHHBIE MPOIIECCH Y OaKTEpHi.

Tema 9. Opranusm Kak HeJ10CTHAsA CHCTEMa.

CtpykTypHO-(OYHKIIMOHANIbHAS OpTaHU3aIMs >KUBBIX OpraHu3MoB. Juddepenmuanus Ha
TKaHU U Opranbl. MexaHu3m obecneueHus CTpyKTypHO-(YHKIIMOHAIBHOTO €IMHCTBA.

TpaHcnopTHBIE TIOTOKM >KMBBIX OpraHu3MoB. [IpoBoxsmas cucrtema pacTeHud, €€
9BOMIIOLMSL. MeXaHU3MBbl TPAHCIIOPTA BOJIbI, MUHEPAJIBHBIX BELIECTB, OPraHUUYECKHUX BEIIECTB

TpancnopTHBIE cHCTEMBI OpraHM3Ma 4yeloBeKa M >KMBOTHBIX. KpoBsiHoe u numdaTuueckoe
pycio MeXKIeTOYHOE BOJIHOE TPOCTPAHCTBO.

PerynsTopHble MexaHU3Mbl OOECIIEUEHUsI CTPYKTYPHO-(DYyHKIIMOHAIIBHOTO €IMHCTBA JKHUBbIX
opranu3mMoB. CUTHaJIbHbIE CUCTEMbI OPTaHU3MA.

Poct u pa3BuTHEe Kak MHTErpajibHblE IOKa3aTead (PYHKIIMOHAIBHOI'O COCTOSHUS JKHBBIX
OpPraHU3MOB.

Tema 10. CumM0103 :KMBBIX OPraHN3MOB KaK 3BOJIIOIHOHHOE SIBJICHHE.

DyKapuoTH4ecKas KIeTKa KakK pe3yslbTaT CUMOHMO3a HECKOJBbKUX PasHbIX OaKTepHalIbHBIX
kJeToK. CUMOMOTHYECKHE OTHOLIEHHSI OPraHU3MOB B 3BOJIIOLMOHHOM pa3BUTHU. bakTepuanbHbie
maTbl. COBpeMEHHOE COCTOSHHME MpoOJeMbl CcuUMOMO3a PACTEHHMH M MHMKPOOPTraHU3MOB.
MukpoOunoneHo3 opraHu3Ma uejloBeKa U €ro pojib B HMMYHHBIX 3alIUTHBIX pEaKLUsiX.
PaznoobOpazue Gpopm cumOn03a pa3HbIX CUCTEMAaTHUYECKUX I'PYyMI opraHuzMoB. «CumOuorpodus y
pacTeHun.

Tema 11. UHTerpanus :KuBOro M He:KUBOT0 HA OMOC(epPHOM YPOBHe.

BemectBo Kak CTPYKTYpHBIH 3ieMEHT Ouocdepbl, OCHOBHbIE (yHKUUU Ouochepsl:
KPYTOBOPOT XMMHUYECKHX 3JIEMEHTOB U BEIIECTB, MOTOK 3Hepruu. Hoocdepa.

KpyroBopoT XMMHYECKHX 3JIEMEHTOB U BEIIECTB, IOTOK YHEPTUHU B OHochepe.

5. YYHEBHO-METOINMYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHE
JAUCHUIIVINHBI

5.1. IlepeyeHb OCHOBHOM H JONOJHUTEIBHON JTUTEPATyPhI

Ocnosnas numepamypa

1. buonorus : yue6nuk s By30B / B. H. Speirun [u ap.] ; mox penakuueii B. H. Speiruna,

U. H. BonkoBa. — 7-e wu3n., mepepab. um npom. — Mocksa : UMznarensctBo IOpaiit, 2025. —
823 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-20882-5. — TekcT : 2MeKTPOHHBIN //
OOpazoBarenpHast miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558949 (mara

obpamenus: 11.02.2025).

2. Nopnanckwmii, H. H. DBomonns xu3nu : yueOHuk ais By3os / H. H. Mopnanckuit. — 2-¢
u3n., wucnp. u jgon.— MockBa: M3marenbctBo IOpaiit, 2025.— 396c.— (Bricuiee
obpazoBanue). — I[SBN 978-5-534-09633-0. — Tekctr : anektponHbId // OOpa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563695 (nara obpamenus: 11.02.2025).

3. O0yxoB, J. K. buonorus: KIeTKH 1 TKaHU : y4eOHUK IS CPEeJHETO MPO(heCCHOHAIBHOTO
obpazoBanus / /1. K. O6yxoB, B. H. KupunenkoBa. — 3-e u3n., mepepab. u mom. — Mocksa :
WznarensctBo HOpaiit, 2025. — 358 c. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-
534-07499-4. — Texcr : anekTpoHHbIN // OOpa3oBarensHas wiardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/564645 (nara obpamenus: 11.02.2025).



4. CeseprioB, A. C. Teopuu sBomtonuu : yueOHUK 11 By30B / A. C. CeBepuoB. — 2-¢ U3,
ucrp. u aon. — Mocksa : UznatensctBo Opaiit, 2025. — 384 c. — (Bricmiee obpa3oBanue). —
ISBN 978-5-534-07288-4. — Texkct : snexTpoHHblii // OOpa3oBarenbHas miaatdopma FOpait
[caiit]. — URL: https://urait.ru/bcode/561407 (mara obpamenus: 11.02.2025).

Jonoanumensnas numepamypa

1. Konomaros 1O. B. buoxumus KUBOTHBIX [DIEKTpOHHBIN pecypc] : yued. mocodue / HO.B.
Kononatos, C.B. BacunbeBa. — Dnektpon. nan. — Cankr-IlerepOypr : Jlans, 2015. — 384 c. Pexum
noctyta: https://e.lanbook.com/book/60652

2. JlaGytuna M. B. buonorus ¢ ocHOBaMHu 3KOJOTMM: yd4eOHOE mocoOue [DIeKTPOHHBIH
pecypce] : yaeb. mocobue / M.B. Jlabytuna, T.A. Mackaesa, H.JI. YerogaeBa. — DJIeKTpOH. JaH. —

Capanck : MITIM wum. M.E. EsceBseBa, 2013. — 125 c¢. Pexum pocryna:
https://e.lanbook.com/book/74453
IlexoB A. II. buonoruss c ocHoBamu skonoruu [Tekcr] : [y4e0. Ans  BYy3O0B,

€CTEeCTBEHHOHAYUYHBIX crienuanbHocTel u HanpasneHuit] / A. I1. Ilexos. — U3x. 7-e, ctep. — CaHKT-
[etepOypr : Jlanb ; Mocksa ; Kpacnonap, 2006, 2007. — 687 c.

3. @wusuonorus pacteHuit [Tekct] : [y4eOHMK 171 By30B 1O  OHOJIOTHYECKUM
cneuuanbHOcTAM U HampasieHuto 510600 "buomorus"] / mon pen. W. II. Epmaxosa, [H. /I
Anexuna [u 1p.]. - Mocksa : Akagemus, 2005. — 634 c.

4. ®u3noorus YenoBeka U KHUBOTHBIX (00IIas U 3BOMIOLMOHHO-3Kosorndeckas) [Teker] :
yue0. 1S CTy[. YH-TOB, oOyuatonuxcs 1o creu. "buonorus" / [A. b. Koran [u np.] ; nox pen. A. b.
Korana. — Mocksa : Beicmias mkona, 1984. Y. 1. — 359 c.

5. ®u3NoIOoTHS YeJIOBEKA U KUBOTHBIX (00IIast M 3BOJIIOIMOHHO-IKOJIoTHYecKast) [Tekcr] :
yueb. A CTyA. YH-TOB, oOy4aromuxcs no cneu. "buonorus" / [A. b. Koran [u ap.] ; noxg pen. A. b.
Korana. — Mocksa : Beiciias mikona, 1984. Y. 2. — 287 c.

6. Xenar I'. B. buoxumus pactenuii [ DneKTpoHHBIN pecypc] : ydeOHHUK. — DIEKTPOH. AaH. —
M. : "Jlaboparopus 3Hanuit" (panee "BMHOM. Jlaboparopus 3nanuii"), 2014. — 470 c. Pexum
noctyna: http://e.lanbook.com/books/element.php?pll _1d=50558

6. Axymkuna H. U. ®usunonorus pacrenuii [Tekcr]| : [yueOHUK 171 CTYJEHTOB BY3O0B,
oOyuaromuxcs o crnenuanbHoct 032400 "buonorus"] / H. U. Sxymkuna, E. FO. baxtenko. —
Mocksa : BJIAJIOC, 2005. — 463 c.

Hnmepnem-ucmolmuku

1. ®panxiuH S. P. DBoNOLMOHHBIE U3MEHEHUSI B HEOONBIINX MOMYJISUAX [IJIEKTPOHHBIN
pecypc]. Pexum nocryna: http://www.ex-situ.ru/bibliographylist/99-2010-04-18-12-48-25.html

2. FLORANIMAL - pactenusi U >KMBOTHBIE [dJIEKTPOHHBIA pecypc|. Pexum nocrtymna:
http://www.floranimal.ru/index.php

3. bubnmuoreka 1O  9BOJMIOLMH  [ANEKTPOHHBIM  pecypc]. Pexum  moctyma:
http://evolbiol.ru/paperlist.htm

4. NnmroctpupoBaHHas SHIMKIIONEINS KUBOTHBIX [JIEKTPOHHBIN pecypc]. Pexxum mocryma:
http://www.filin.vn.ua/about.html

5.2. DuiekTpoHHBIe 00pa3oBaTe/ibHbIEe pecypchbl, B T.4. NPo(ecCHOHAIbHBbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

https://www.ntspi.ru/library/directories_and f | DnekTpoHHO-OMOIMOTEYHBIE CHCTEMBI
iles/web res/systems/ HTT'CIIN

https://www.ntspi.ru/library/directories_and f | Dnexrponnsie 6a3s1 qanasix HTT CITU
iles/web res/systems/libraris/

https://www.ntspi.ru/library/periodika/ [Tepuoauka HTT'CITA

https://iprmedia.ru OBbC «Aii [Tu Op Meauay



https://e.lanbook.com/book/60652
https://e.lanbook.com/book/74453
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Пехов, Александр Петрович
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Якушкина, Наталья Ивановна
http://www.ex-situ.ru/bibliographylist/99-2010-04-18-12-48-25.html
http://www.floranimal.ru/index.php
http://evolbiol.ru/paperlist.htm
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/periodika/

https://ibooks.ru OBC «AHOYKC»

https://urait.ru ObC KOpaiit

http://e.lanbook.com OBC usnarensctsa «JIAHbY»

http://elibrary.ru Hayunas INEKTPOHHAS o6ubnnoreka
¢LIBRARY.RU

http://www.consultant.ru «KoncynprantlLmrocy

http://cyberleninka.ru HO9b «KubepJlennnka

https://polpred.ru 000 «ITommpen-CrnpaBounukmy (06a3a JaHHBIX)

https://eivis.ru 000 «MBHUCy»

www.delpress.ru «JlemoBas mmpeccay

5.3. KoMnieKT nporpaMMHOro odecrne4eHust

1. Cpena snextponnoro odyuenus «Pycckuit Moodle» (https://do.ntspi.ru).
2. UarepHer-mnatgopMa OHJIAWH-KYPCOB cO  cBOOOAHBIM KomoMm «Open edX»
(https://www.edx.org/).
. UaTepHer-matdopma onnaitH-kypcoB «OTKpeIToe 0Opa3oBanue» (https://openedu.ru/).
. DnexTpoHHas nHpopMamoHHO-o0pa3oBarenbHas cpena PITIITY (https:/eios.rsvpu.ru/).
. [ImaTdhopma nis opranuzamnuu u mpoBeaeHus BeOunapos «Mirapolis Virtual Roomy.
. Microsoft Office.
. Kaspersky Endpoint Security.
. Adobe Reader.
. Free PDF Creator.
10. 7-zip (http://www.7-zip.org/).
11. LibreOffice.
12. Bpaysepsi Firefox, fAnnexc.bpaysep.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

6.1. Ilomemenus

[Tomemienust A MpoBEACHUS 3aHATHH JIEKIIMOHHOTO THIA, 3aHATUNA CEMHHApPCKOTO THIIA,
TPYNNOBBIX ¥ HWHAWBHIYAIbHBIX KOHCYJbTAIlUH, TEKYIIErO0 KOHTPOISI M IPOMEKYTOUHOM
aTTecTallld, CaMOCTOSTENIbHOM pabOThl YKOMILIEKTOBAaHbI CHEIMATU3UPOBAHHON MeOenbio u
TEXHHUYECKUMHU CPEJICTBAMU OOYYCHHs, CIIYyKAIIUMHU JIs MPEICTaBICHHs Y4eOHOH HHQOpMAIIH.
[Tomemienuss sl CaMOCTOSITENFHOM  pabOThl  OCHAIIEHBI KOMIBIOTEPHOW TEXHMKOH ¢
BO3MOXKHOCTBIO TOJAKIIOUEHUs1 K cetn «VHTepHEeT» M 00ecredeHbl JOCTYIOM B 3JIEKTPOHHYIO
uH(GOPMaAIIMOHHO-00Pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

6.2. OGopynoBaHue U TeXHHYECKHE CpeacTBa 00y4eHHs

6.2.1. OGopynoBaHue, B T.4. CIICIIUATU3UPOBAHHOE

CranuoHapHBId KOMIBIOTED WJIM HOYTOYK, TPOCKTOp HJs IOKa3a CIaiIoB M BUICO,
aKyCTHUYECKHE KOJIOHKH, TePMOCTAT, CYIIUIbHBINA 1IKa(d, XOIOAUILHUK, MUKPOMpPENapaThl, >KUBON
OMOJIOTMYeCKHil MaTepuall, MEKpPOCKOIb Onosnorudeckue, MbC, moxens JTHK.

6.2.2. TexHu4eckue cpeacTBa O0ydCHHsI

[Ipe3eHTanmu JIEKIWA, BUACO-TPE3CHTALMN, BHJCO-JICKIUU, Yy4eOHBbIE KUHO(DUILMBI,
ayJIn03anucH, OHJIalH-TUIaT(HOPMBI.

6.2.3. YueOHbIe U HATJISITHBIE TTOCO0Us

[leyatHble W 3EKTpOHHBIE YyueOHbIE MOCOOMA M HArJISAHBIA MaTepuaid: rpaduueckue
M300paXeHUsI, CXEMBI, TAOIUIIBI, pa31aTOYHBIN MaTepHall, MUKPOIIpErapaThl.


http://delpress.ru/
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