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[lemnbio

pOoLECChI 51

OCBOCHUS
(yHIaMeHTAIBHBIX OMOIOrHIECKUX MPOLECCax.

3agaud JAUCUMILINHBI
pasBUTHs JKH3HU Ha 3emie, [VaBHbIC CBOMCTBA JKU3HHU U
MEXaHH3MBI
yHHBEpCaJIbHbIE CBOACTBA M 3aKOHOMEPHOCTH pa3Bu
coobmecTB.PackppITh  001EOHOTOTHIECKUE  3AKOH
OpraHH3aluy )KH3HH.

1. IEJIM OCBOEHU:A JTUCHUTIIINHBI

JUCHHUIIIAHBI

CBOMCTBEHHBIE

«buonorus»

BCEM

SIBJISICTCA

JKUBBIM

2. MECTO JUCUUILIMHBI B CTPYKTYPE OIIOII

NucuuniuHa «buonorus» BXOAUT B 00s13aTeNIbHYIO YacTh.

3. ILIJAHUPYEMBIE PE3YJIbTATBI O
[ImaHupyeMble pe3y/nbTaThl OOydeHHs 1O JUCLIUTUIMHE,

pe3yJibTaTaMu OCBOCHHS OIIOIT (koMmIIeTeH

TIOJTy4eHHe

3HaHUu# O

PackpbiTh OCHOBHBIC 3AKOHOMEPHOCTH BO3HHKHOBCHUA n
ypOBHM OpraHM3aluu. PacKpbITh
OpraHu3MaM.
THS U CYIIECTBOBAHMS OPraHM3MOB M HX
OMEPHOCTH Ha PAa3MYHBIX YPOBHAX

ITokxa3aTb

BYYEHUS 1O JUCHUIVIMHE
COOTHECEHHBIE C IJIAHUPYEMBbIMHU
MMM ¥ HHIUKATOPaMH JOCTHIKCHHUA KOMITETEHIIHH )

r dopmHpyeMbie [LnaHupyemble pesyabTaTbl 00yUeHHs M0 AUCUUITHHE, B HaumeHoBaHHe

KOMITETEHLIMH COOTBETCTBHH C MHAWKATOPOM JOCTHKEHHA KOMMETCHLIH OLIEHOYHOTO
(kon, conepxarmne WMHauKaTop AOCTHIKEHHA Pesynbrarsl 00yueHHs M0 cpeacTsa
KOMMIETEeHLIM) KOMIETEHLHH JIMCLMIIIMHE
(k00, cooepocanue
uHouKamopa)

YK-1.1 Ananusupyer | 3HaeT 3ajaqd IKOJIOTMHECKHMX TECTOBbIE BOMPOCHI
YK-1. CnocobeH | 3anpavy, BbleJIss ee | uccaenoBaHui W WX OasoBbie
OCYLLECTBJISATD 6a30Bble COCTABJISIOLLNE. COCTABASAIOLLHE
TIOMCK, VK-1.2 Kputhiecku | Ymeer KPUTHUYECKH
KpUTHUECKHH paccMaTpvBaeT paccMaTpHBaeT — BO3MOXKHbIC
aHaaM3 M CUHTE3 | BO3MOXKHBIC BAPUAHTBI | BAPHAHTBbI PELICHHS 3ala4H
uHGbOpMaLKH, peLleHus 3a1a4Hu. Baageer HaBblkaMH  OLICHKH
NPUMEHATD VK-1.3 ['paMOTHO, | MOC/EACTBUH BO3MOYKHbIX
CHCTEMHbIM MoAXo. | JIOTMYHO, pelueHrH 3ana4
st pelleH s | apryMeHTHPOBaHHO
MOCTABJIEHHbIX dopmupyer  coOCTBEHHbIE
3aj1a4 CYI)K/ICHHUS U OLICHKH.

VYK-1.4 Onpeaenser H

OLIEHUBAET  MOC/ICACTBUA

BO3MOKHbIX peLUeHHH

3aauu.

(?3FH<-1 OIIK-1.4 Wcnonbsyer | 3uaer  GasoBble  y4deHWs | TECTOBbIC
CnocobeH 3HaHuMs  Ouonoruu s | OMONOrHM BOMPOCHI,
MpUMeHsTh 0a30Bble | pelieHus 3anad B o6sacTi | YMeeT MCMOJb30BaTh WX MPH | KOHTPOJILHBIC
3HAHU 5KOJ0rMH W | pewenuu 3agad B OOMACTH | 3alaHUA
€CTEeCTBEHHO- MpUPOONOIIb30BAHNSA 5KOJIOTHH
Hay4YHOro uMKIIa BiageeT HaBblKaM peLICHHA
MpH peLIeHrH 3a1a4 3ana4 B 007aCTH SKOJIOTHH
B 00J1aCTH 3KOJIOTHH
"

MPUPOAONOJIb30BaH
us

|
[K-2 Cnocoben | TTK-2.1 [Tpumenser | 3naer crocoObl | KoHTponbHBIE
MCIO/1b30BaTh 3HAHWA, MOAXOAbI v | ucnonp3oBaHWs — 3HaAHWH B | BOMPOCHI
3HAHMA B 00NACTH | METOAMYECKHH annapar | obnacTu 610I0rMH s
9KOJIOTHH, JKOJOrMUYECKUX HayK Ul | pelieHus Hay4HO-

MPUPO0NOJb30BaAH
usl 4 OXpaHbl

peleHus
Hay4HO-

npoduIbHbIX

hece0BaTebCKUX  3a1ad B
0071aCTH DKOJIOTHUH




OKpY KaroLeH
cpebl
peLIeHUH

npu
Hay4HO-

HUCCIeA0BaTEIbCKUX
3ajgayd

Ucc/1e10BaTebCKUX 3a1ay

Ymeer TMpUMEHATb 3HAHUA,
MOAXOAbl M METOJAMYECKHH
annapar 3KOJIOIMYeCKHX Hayk
Ans pelieHds  TPOQHIbHBIX
Hay4HO-MCCIIE10BATENbCKHX
3aad

Baaneer NoJaAX0AaMH u
METOMUECKHM armnapaTom
IKOJOrMYECKMX ~ Hayk A
peLieHus npodUIIbHBIX

HaquO-HCCﬂeﬂOBaTeﬂbCKHX
3aja4

4. ObEM U CTPYKTVYPA JTUCHUIIINHBI

Tpya0eMKOCTh AUCIUTIIHBI COCTABIISET 4 3a4eTHDIC SIUHHUIIBI, 144 gaca.

TemaTH4ecKHH MJIAH
dopma oOyueHus — ouHas

KonTakTHas pabora dopmbl
00y4atoLKXCsl TEKYLLEro
¢ Meaarortyeckum KOHTpOJIs
o palOTHHKOM = yCrneBaeMOCTH,
ST ERE R
&l g = 5 2 5 « | MPOMEKYTOYHOH
Ne HanmMeHoBaHUe TeM W/HIH 2 3 = g S = é ATTeCTaLMK
n/n pa3e/ioB/TeM AMCLIUIIHHDI 2 = i 8 - g ¥ g 8 | (no cemecmpan)
Sl g| 5| 2| 2|88 ¢
2 &l 8| B|§3S
= 2 & o ©
= 2| %8
¥ ) L
= | g |<
= = ©
1 Beegenne. O6uias xapaktepuctuka | 1 1-2 | 4 2 7
JKU3HU.
2 Kietounas Teopus. [lnasmatuueckas | | 3-4 . 4 ‘ 2 2 7
memOpaHa.
3 LuTonnasma H  A4po. KusneHHbli | 1 5-6 \4 \ 2 2 7 PelTHHT-KOHTPOJIb
LMK KJIETKH Nol
4 CrpykTypHo -  (yHKuUMOHanbHas | | 7-8 | 4 2 2 7
opraHusauus reHeTUUYECKOTO
matepuana.  HacneacTBeHHOCTb 1
M3MEHUYMBOCTb — (QyHIAMEHTAIbHbIC
CBOMCTBA JKUBOTO.
5 Buojorus pasmMHOKEHHUA. 1 9- 4 2 )
10
6 OHTOTeHETHUECKHH ypoBeHb | | 11- | 4 2 2 7 PeATHHI-KOHTPOb
OpraHu3aLmn XKHUBOro. 12 No2
7 Tony.1sLLMOHHO-BH10BO# yposeHb | | 13- | 4 2 7
OpraHn3aLKu XKHU3HHU. 14
P Teopusi IBOJIIOLMH. 1 15- | 4 2 7
16
F) BrOreoLeHOTHUECKHH ypoBEHb \ 1 ‘ 17- | 4 2 i PeWTHHI-KOHTPOJIb




opraHu3aluu. 18 Ne3
Beero 3a 1 cemectp: 1 36 18 63
Hanuuue s ancuurmne KI/KP
HUToro no gUCUMIUIMHE 1 36 18 63 sk3ameH (27)

Couepmauﬂe JIEKIHHOHHBIX 3AHATHH MO AHCUHUILIUHE

Paznen 1.Beeaenne. O0mas xapakTepucTHKa )KH3HH.

Tema 1. BBenenue. O01as XxapaKTepUCTUKA KU3HH.

Conepxanue Tembl [IpeaMer n 3amaqn 6uonorun. Vcropus passutus Hayku. CTpyKTypa
COBpeMEHHOI Onosoruu. 3HaYeHHE GUOJNIOrMYECKUX 3HAHMM s CIeLHaluCcTa IO JKOJIOTHH H
oXpaHe OKpYXKaiolled Cpelbl. OGuas XapaKTepUCTHKA JKH3HM. DBOIIOLHS ourocdepsl.
[TpoucxoKaeHue JKU3HH. BO3HMKHOBEHHE MHOTOKJIETOUHOCTH. YPOBHM OpraHU3aluH JKU3HH.
[IposiBiieHHEe [JIABHLIX CBOMCTB JKM3HM HA pasHbIX €c ypoBHsiX. OcoOeHHOCTH MPOSBICHHUA
61OTOrHUECKHX 3aKOHOMEPHOCTEH y el buoconuanbHas npiupoaa 4eioBeKa.

Pasnen 2. Kierounas Teopus. [linazmaruyeckas MemOpaHa.

Tema 1. Knerouynas Teopus.

Conepxanue TeMbl. KierouHas TEOpHUSL. O6umii TUIaH CTPOEHMs 3YKapHOTHUECKOH
KJIETKH.

Tema 2. [Tna3maTuueckas MemMOpaHa

Conepxkanue Tembl. [lnazmarnueckas MemOpaHna, KieTouHas 000JI0uKa, THIIbl KICTOIHbBIX
KOHTAKTOB.

Pasnen 3. Llnronaasma u aapo. JKu3HeHHbII HHKJ RIACTKH.

Tema 1. LluTomasma u sapo. JKu3HeHHbIH IUKIT KICTKH.

Cogepxanue Tembl. CTpoeHne 1 QyHKIUH OpraHOMIOB SYKapHOTHIECKOH KIETKU. S1Ipo.
YKH3HEeHHDIH LK KJIETKH, MUTO3, Me#03. OCOOCHHOCTH OpraHu3aliy IPOKAPHOTUYECKOH KIICTKH.
[IpOHCXOXKIEHHE FYKAPUOTHIECKOH KIIETKH.

Pasaea 4. CTPYKTYPHO - QYHKUHOHA/IbHAS OPraHu3alus reHeTH4ecKoro MarepuaJa.
Hac/1e1ecTBEHHOCTh H H3MEHYHBOCTH — (PyHIaMEHTAIbHbIC CBOMCTBA JKHBOIO.

Tema 1. CrpykTypHO - (yHKUHOHAJIbHAs OpraHU3allni reHEeTUYECKOro MarepHala.
Hacjie ICTBEHHOCTD U H3MEHYHBOCTD — QyHIaMEHTAIbHBIC CBOMCTBA JKUBOTO.

Conepxanue Tembl. cropus (opMHpOBaHUS  IPEICTaBICHUM 00 OopraHu3aluu
MaTepuanbHOro cyberpara  Hac/leACTBCHHOCTH. O6ue CBOMCTBA W YPOBHH OpraHu3aliu
reHeTHYecKoro armapaTa. [ eHHBIH ypOBEHb OpraHu3alli MaTepuana HACJIEJICTBEHHOCTH U
M3MEHUMBOCTH. XuMuueckas opranmsanus rexa. CTpykTypa JIHK. Monens Jx. Yorcona u .
Kpuka. Crioco6 3anucy reHeTHYeCKOH uropmanuu B monekyne JTHK. BroJIOrHuecKuil KO U ero
cpoiictBa. Cpoitcta JIHK Kak BeliecTBa HAC/I€ACTBEHHOCTH W M3MECHUHMBOCTH. Peruukanus JTHK.
MexaHU3Mbl COXPaHEHHsl HYKJIEOTUIHON MOCIIeI0BaTeIBHOCTH JTHK. Xumunueckas cTaOMIbHOCTD.
Permmkanus. Penapanus. ['entple MyTauun. OyHKIMOHATBHAS KJIacCH(UKAIMs TeHHBIX MYTalluH.
Ponms PHK B peanusaluy HacjeJCTBEHHOH uHpopmanuu. OcoOEeHHOCTH OpraHu3aluu  H
SKCIIPECCHH TeHETHUECKOH MH(OPMAIUK Y HPO- H IYKAPHOT. [en — (yHKIMOHAIBHAS €AMHHIA
HACJIECTBEHHOCTH. DB3aMMOCBA3b  MEXK1y TIEHOM W IPU3HAKOM. XpOMOCOMHBIH  ypOBEHb
OpraHu3aluy FeHeTHYeCKOro Marepuala. [ToJ10)KeHUs] XPOMOCOMHOH TE€OPUH HACIIEACTBECHHOCTH.
[eHOMHBIi YpOBEHb OpraHM3alMK HACJIEICTBEHHOrO MaTepuania. Ienom. ['enotun. Kapumotui.
JBOJOLHS TeHOMA. BHONOrMYECKOe 3HaUeHHe FeHOMHOIO YPOBHS OpraHu3aiii HaCJIEZICTBEHHOTO
MaTepuana. KierouHple W MOIEKYJISAPHO-TEHCTHUECKUE MeXaHW3MBbl O00eCleueHHs CBOWCTB
HaCJIeICTBEHHOCTH U H3MeHUHBOCTH. COMaTHYECKUE MYyTallHH. ['eHepaTHBHBIE MyTAlUH.

Pasnen 5. buosiorust pa3sMHOKEHH.

Tema 1. buonorus pa3MHOKCHUS.




Cozep/KaHue TeMbl. THIIbI PasMHOMKCHI. Crnioco6sl ¥ GOpMBI pa3sMHOKEHHUA. [Tonosoe
pasmHOKeHHe. epenoBaHue [IOKOJICHHH ¢ OGEcHoNbIM M TIOJIOBBIM Pa3sMHOKCHHEM. [Tonosble
wretkn. [amerorenes. OmIoOTBOPEHHE U 1aPTCHOTEHES.

Pasnea 6. OHTOreHeTHUECKHl yPOBEHD OpraHu3aluM KHBOTO.

Tema 1. OHTOreHETHUECKHI yPOBEHb OpraHU3allin YKUBOTO.

Cozep/KaHue TeMbl. OTallbl, IEPHOJBL U CTamuy OHTOreHe3a. DMOPHOHAIBHOE PasBUTHE.
Tunbl ApOOIEHUs ¥ THIIBL OIACTyIL. [actpysuus. O6pa3oBaHue OPraHOB U tkaHei. [IpoBU30PHbIE
OpraHpl 3apOJbILICH MO3BOHOTHBIX. OHTOreHe3 Kak TIpoLece peann3aniu HAacJIeICTBEHHOH
pHpopMaruu.  3aKOHOMEPHOCTH MHMBHIYalbHOrO  pa3BUTHA ~ OpraHA3MOB. MexaHHU3MBbl
onrtorenesa. Jenenue KieTok. Murpauus KICTOK. CopTupoBKa KIJIETOK. ['ubenb KIETOK.
JudpdepeHuupoBKa  KICTOK. [{e0OCTHOCTL ~ OHTOIEHE3A. JletepMuHanus.  OMOpHOHATbHAA
unaykuus. Mopgorenes. PocT. Perenepanus. Crapenne. CMepTh KaK OHOJIOrHUECKOEe SIBJICHUE.

Pasnea 7. [TonyasiunoHHO-BHI0BOH yPOBEHb OpraHU3alUy KH3HH.

Tewma 1. [TonyIsIMOHHO-BHI0BOH YPOBEHD OPraHu3aLlii YKU3HU.

Coxepxanue  TEMBL Bupn. [lonmynsuuoHHas — CTPYKTypa — BUZA. DKOJOTUYECKUE
XapaKTEePUCTUKU OTIYJISIIHH. [eHeTHUECKHE XapaKTEepPUCTUKU IOIMYJIAIMH. YacToThl aJIeNei.
3akon Xapnu-BaitnGepra. MecTo BU0B H OMYJIALAHA B 3BOJIOLMOHHOM MPOLECCE.

Pasnea 8. Teopus 3B0JIOIMN.

Tema 1. Teopust 2BOJIIOLHKH.

CozeprkaHue TeMbl. DJIEMEHTApHbIC »BOMIOLMOHHBIE (AKTOPBL. MYTAallMOHHEIH MPOLECC.
TMony sUOHHbIe BOJIHbL. M307a1ms. EcrecTBeHHbIH 0TO0p. [ €HETHKO-aBTOMATHUYECKHE MPOLECChl
(npeid reHOB). HaciecTBeHHbIH mOTMMOp(H3M NPHPOIHBIX nomyysiuil. [eHeTHYeCKud rpys.
AjlantanyMyd OpraHu3MoB K Cpesie obutanus. [IpouCX0KICHHUE GHONOrHUECKOl 1eeco00pasHOCTH.
3aKOHOMEPHOCTH MaKpOIBOJIIOLUH. DBOMIOLMA TPYII OpPraHUu3MOB. Buonorn4yeckuil mporpecc u
GHONOrHYECKHil perpecc. DMIMpPUYECKUe MpaBuiIa SBOJIOUHN rpymi. COOTHOLIEHHE OHTO- U
¢unorenesa. OnToreHes — OCHOBA H noBTOpeHue (umorene3a. AHTPONOIEHE3 H JaabHemast
YBOJIIOLHS UesIoBeka. MeTOAbl H3yUeH s IBOJIOLHMH HEI0BeKa. XapaKTepuCTHKA OCHOBHBIX JTaroB
aHTpONOreHe3a. AJAITHBHbIE SKOJIOTHICCKIE Tunpl uesoBeka. [IpoMcXOXIeHHE ananTHBHBIX
HKOJIOTHYECKHUX THUIIOB.

Pasnen 9.5uoreouneHoTHYECKHIl ypOBeHb OPraHH3 Al

Tema 1. BHOreoneHOTHYECKUH YPOBEHL OpraHn3alii.

CojeprKaHue TEMbI

Buoreoneno3 — 3JeMeHTapHasd C¢AWHULIA GHOreOlleHOTUYECKOr0 ypOBHS OpraHu3allii
KH3HA. DBOJIONMs OHOTeOLeHO30B. BBeaenue B IKOJOTHIO yesopexa. UelnoBeK Kak OOBEKT
JefCTBHS DKOJIOrHUECKUX (aKTOpOB. AJANTaLus He/10Bekd K cpese oOMTaHMA. AHTPONOICHHbIC
3KOJIOTHUECKHE cHCcTeMbl. POJIb aHTPOITOTCHHBIX (haKkTOPOB B IBOJIFOLMH BHIOB 1 OUOreoLEeHO30B.

Copnep:kaHue J1a0OpaTOPHBIX 3aHSATHI 110 JHCHHMIIIHHE
Pasnea 1.Beenenue. O0mas XapaKTepUCTHKA JKU3HH.
Tema 1. Beeaenne. O01as XapakTepucTHKa KU3HH.
Coneprkanue 1adopaTOPHBIX sausTuit. [lpaBuia paboTbl B GUOIOTHUECKOH 1abopaToOpUH.
Beenue 1abopaTOPHBIX 3aMKCeH. Y eTpoiicTBO MUKPOCKOIIA,
Pasznen 2. Knerounas teopust. IliasmaTnieckas memOpaHa
Tema 1. Knerounas Te0pHs.
Coneprkanue 1ab0opaTOPHbIX 3aHATHH. OG6Luii TUIaH CTPOEHHUs! PACTUTENBHON U YKHBOTHOM
KJIETKH.
Tema 2. [nasmarudeckas MemOpaHa
Coneprkanue J1ab0paTOPHBIX sansTHii. KileroyHas 000nOYKa W TUIBL  KICTOUHBIX
KOHTAKTOB.
Pasaea 3. lluTonazma 1 ssapo. YKu3HeHHbII UKJ KJIeTKH.
Tema 1. [luTomnasma 1 sapo. YKu3HEeHHBIN LUK KICTKH.
Coneprxanue 1adopaTOpHbIX 3aHaTHit. MuTO3
Pazaen 4. CTPYKTYPHO - GyHKIHOHAIbHASI OPraHH3all reHeTHYeCKOro MarepuaJa.
Hac/ie1CTBEHHOCTh H H3MEHYHBOCTH — GyHAaMEHTAILHBIC cBOIiCTBA JKMBOTO.



Tema 1. CTpykTypHOo - GYHKUHOHATBHAA OpraHM3alltd reHeTHUYECKOr0 Marepuaia.

I{aCHeﬂCTBCHHOCTbIIH3M€HQHBOCTB—-¢YHﬂaMCHTaHBHbK3CBOﬁCTBa)KHBOFO.

Coneprxanue 1ab0opaTOPHBIX sapsuit. CkpemuBanne (MOHOrHOpHIHOE U JAUTHOPHIHOE).

BsaunMoaecTBUE T'€HOB.

UKL

Paznen 5. buosorusi pasMHOKEHHS.
Tewma 1. Buosorus pa3MHOKCHUSL.
Cogeprxanue 1ab0paTOPHBIX samsrtnit,  Damertorene3.  [lonoBoH (perpoayKIHOHHBbIH)

Pazaen 6. OHTOreHeTHUECKHUIT yPOBEHb OPraHH3allH JKHBOIO.
Tema 1. OHTOreHeTHUECKHI yPOBEHD OpraHn3allnH JKHUBOTIO.
Coneprkanue 1ad0paTOpHbIX 3aHATUN. DTarbl OHTOTEHE3A.

Paszen 7. [Tony/1sunoHHO-BH10BOI yPOBCHD OpraHM3aluy KH3HH.
Tema 1. [TomyasuHOHHO-BUIOBOH YPOBEHD OpraHu3auiy KU3HH.
ConeprxaHue 1ad0paTOpHbIX sausTuit. CTagauy OHTOreHesa.

Pasnen 8. Teopusi 5BOJIIOLUH.

Tema 1. Teopus 9BOJTIOLHUH.

Coneprxanue 1adopaTOpHbIX 3aHATHI. MyTalMOHHAS H3MEHIHBOCTD.
Pa3ziea 9.BuoreonenoTHYECKHi ypoBeHb OPraHHu3aliiy.

Tema 1. BuoreoneHoTHYECKUH ypOBEHb OpraHi3alln. CTpyKTypa IOy JISIuH.
Coneprxanue 1ad0paTOpHbIX sanaTuil. CTpyKTypa NOIMyJIsUuU.

5. OIEHOYHBIE CPEJCTBA VI TEKYIHETO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOUYHOM ATTECTAIIMH 1O UTOI'AM OCBOEHUA JTACHUNIIMHBI A
YYEBHO-METOJANYECKOE OBECIHEYEHHE CAMOCTOSITEJILHON PABOTDI

CTYJAEHTOB

5.1. Texymuii KOHTPO/Ib yCEBACMOCTH

Peif{THHT-KOHTPOJIb 1.

OCHOBHBIE CBOMCTBA JKU3HH.

XUMUUECKUil cOCTaBa, CTPOCHHUE U (yHKINK Ia3MaTHYeCKOi MeMOpaHBL.
CTpoeHHe KIETOUHOH 000I0UKH PaCTUTEILHBIX ¥ SKUBOTHBIX KJIETOK.
TpaHCTOPT BEIIECTB YePe3 MI1a3MaTHICCKYIO MeMOpaHy.

THIbl KJIETOUHBIX KOHTAKTOB.

Crpoenue ¥ QpyHKINH rpaHyJIspHO# SHJI0IUIA3MATHYECKOW CEeTH.
Crpoenne 1 QyHKIUH arpaHyJspHOU SHI0ILIA3MATHYECKON CEeTH.
Anmapat ['0bKH.

JIM30COMBI U MUKPOTEJIbLA.

CrpoeHue U QyHKIHN IIACTHL.

Ctpoenue ¥ QyHKLUHH MHUTOXOHJIPHH.

AKTHHOBbIE MHKPO(PHIAMEHTHI

MMO3HHOBBIE MUKPO(DHIAMEHTBI.

MHKpPOTPYOOUKH ¥ KIETOUHBIA LCHTP.

PecHUUYKH U JKI'YTHKH.

Crpoenue U QyHKIHE pAOOCOM.

CrpoeHue spa (saepHas nepudepust, XpOMaThH, SAZIPBILIKO).

MHUTO3, pPa3HOBUIHOCTH MHUTO3A.

Meiio3.

OcoGEHHOCTH CTPOSHUE [POKAPUOTHYECKOH KIICTKH.
[TporcxoxKaeHHEe 9YKapUOTHYECKOH KICTKH, BOSHHKHOBEHNE MHOTOKJIETOYHOCTH.

PelTHHT-KOHTPOIb 2.
Ctpoenue 1 GYHKUMHI HYKIEHHOBBIX KHCIOT.



[TousiTie reHa. ['eHeTHUECKHH KO

Penmmxauus JJHK. Mexanu3Mbl periapaliuy.
BuocunTe3 Oenka.

CoCTaB XPOMOCOM 9YKapHOTHUECKUX KJICTOK.

Y poBHHU CTPYKTYPHO# OpraHu3alii XpoMaTHHa.
XpoMOCOMHbBIE MYTallKH.

['eHHbIe MyTaLHUH.

['eHOMHBIE MYTallUHU.

MozaudpuKaoHHas K3MEHYHBOCTD.

PeiTHHI-KOHTPOIIb 3.

dopMbl 6ECIoNIOro pasMHOKEHHA.

[lo/I0BOE pa3MHOKEHHE: THIIBI I10JOBOr0 MPOUECCd, repMapOINTU3M, MApPTEHOTCHES
(THHOTEHE3, AHJPOTEHE3).

CTpoeHHe criepMaTo30U/I0B. CriepMaToreHes.

Crpoenue W KinaccupuKaius aitexnetok. Qorene3. CTpoeHHE dosmkyn. CTpoeHue
SAUYHUKA.

Penpo{yKIMOHHBIH UKL

JlpoGiieHne:  THIIBI FONOGIACTUYECKOr0  ApOOJIeHHe  ONIMIOJICHUTATIBHBIX 7
ME30ICIUTATBHBIX AHL, MepoOIacTHUECKOe npobnenue. CTpoeHne 6macTyn, oOpasyroluecs npu
pa3HBIX TUIAX APOOICHU.

[acTpyJIsLus, CIoCO0BI racTpyJIsLIH. OpraHoreHes, HeHpyIALHSL.

BroreneTinyeckuit 3akon. Llenorenesbl. Bubl (GunIMOPHOreHE30B.

Kputepuu u CTPYKTYypa BHIA. [Tomynsuuu.

THIIbI TPOCTPAHCTBEHHOTO PACIIPE/CTICHUA.

[TpocTpaHCTBEHHAs anddepeHnanus oCeUIbIX 1 HOMaIHbIX YKUBOTHBIX.

OyHKLUMOHAIbHAS HHTErPALlis OCEIBIX 1 HOMALHBIX JKMBOTHBIX.

52, HpomemyTquaﬂ arrecTayus 1o UToraM OCBOCHHA JUCHUIIINHBI

Bonpocel Kk IK3aMeHY

1 XuMuueckuil cocTaBa, CTpOCHHE U QYHKIIUH [1a3MaTHYeCcKoi MeMOpaHblL.
2.CtpoeHHe KIETOUHOH 000I0UKN PACTHTE/ILHBIX H ’KMBOTHBIX KJIETOK.
3. TpaHCTIOPT BEIIECTB Yepes M1asMaTHIeCkylo MeMOpany.

4. Turbl KIETOUYHBIX KOHTAKTOB.

5.CtpoeHue U (yHKLHN 9HJIOTIJIA3MATHYECKOM CETH.

6.Anmapat ['0s1b1k#.JIN30COMBI K MUKPOTEIBLA.

7.Ctpoenuie ¥ GyHKUHH MIACTHA.

8.CtpoeHue U GhyHKLHN MHUTOXOH/IPHH.

9.MukpoTpyOOUKH U MHUKPO(HIAMEHTBL.

10.PecHHUUKH U KTYTHKH.

11.Ctpoenue 1 GyHKIUH PHOOCOM.

12.Cpoenue siapa (saepHas nepudepus, XpOMaThH, SJIPBILIKO).
13.MuT03, pa3HOBUIHOCTH MUTO34.

14.Metios.

15.Ctpoenue 1 GyHKIMN HYKJICHHOBBIX KUCIIOT.

16.ITonsarue reHa. [ eHeTHYECKUH KO

17 . Perunkanus JHK. Mexanu3mbl penapalii.

18.buocunTes Oenka.

19.CocTaB XpOMOCOM 3yKapuOTHYECKUX KIICTOK.

20.YpoBHH CTPYKTYpPHOH OpraHu3aniu XpOMaTHHa.



21.XpoMOCOMHbIE MYyTallHH.

22.I'eHHbIe MyTalKH.

23.I'eHOMHBIE MyTalllH.

24 MoauduralmoHHas H3MCHIUBOCTD.

25.MopMbl 6ecnosoro pasMHOKEHUS.

26.T10710BO€ pa3MHOKEHHE: TUIIBI MI0JIOBOTO MpoLecea, repMapOINTH3M, TAPTEHOrCHE3
(TMHOI€HE3, aHJPOTeHe3).

27.CTpoeHHe CrIepMaTo301/I0B. CriepMaTOreHes.

28.CTpoenue 1 KiaccupuKalus aitnexnetok. Oorenes. CTpoeHue GOITHKYIL. Crpoenue
SAMYHUKA.

29.JlpoGeHue: TUIIbI FON0GIACTHYECKOTO APOOICHHE OJIUTOJIELUTAIBHBIX 1
ME30/IeIIUTAIBHBIX UL, MEPOOIACTHIECKOS npo6renue. Ctpoenne Gmactyl,
06pasyroLmecs IpH PasHbIX THTAX apolbeHus.

30.JacTpysiiust, cocoObl racTpy IALHA. OpraHoreHes, HeHpPYIALHSL.
31.Brorenernueckuii 3aKoH. LleHOreHe3bl. Buzpl GpuIaMOpHOreHe30B.

32.Kputepuu u CTPyKTypa BHIA. [TonyJIsuH.

33.Turbl MPOCTPAHCTBEHHOTO PacTpeae/ICHIA oco0eil B MONyJIsLHH.

5.3. CamocTosITeILHASE PAad0OTa 00yUaIOWIErocs.

Vcpoenne Kypea "buonoeus” 0decneuuBaeTes CHCTEMATHUECKON CaMOCTOATEIbHOH paboToi
CTYZEHTOB B COOTBETCTBHM C COACPIKAHHEM kypca. CamocTosiTe/IbHAs BHEAYHTOPHAA paboTta
CTY/IEHTOB IPElyCMaTpUBacT npopaboTKy JIEKIMOHHOro MaTepuana 1 MarepHasa peKoMeH1yeMOH
JTUTEpATypPhl IS TOArOTOBKH K aGOpaTOPHBIM paboTaM, PEHTUHIAM H K3AMCHY .

CTyJeHTbl MOTYT HCIIOJIb30BATH yueOHblE MOCOOHS:

MamonToB, Cepreil ['puroppeBud. Buonorust : yd4eOHHK JUTs BY30B MO HAlpaBICHHAM
"Buonorus", "Teorpadus”, "JKonorus u [PUPO/IOTIONE30BAHHE ", "T'uxpomereoposorus” / C. [.
MawmonToB, B. B. 3axapos, T. A. Ko3zosa ; 1oz pei. C. . MamonToBa .— 4-€ M31., ucnp. 1 J0I.
_ Mocksa : Axagemus, 2011 — 506 c. : w1 — (Boicuiee npohecCHOHATBHOE obOpazoBaHue,
EcrtectBenHble Hayku) (bakanaBpuaTr) .— ISBN 978-5-7695-7951-6.

Bronorus. PykoBoACTBO K JIaDOPATOPHBIM 3aHATHAM . yue. mocobue / mox pen. H.B.
Yebpiuesa. - 2-€ W31, Mcmp. u gom. - M. I'DOTAP-Menua, 2015. - 384 c. : ulL. - ISBN 978-5-
9704-3411-6.

Tembl 0151 CAMOCMOSAMENbHO20 U3YUEHUA!

o [IposiB/ieHHE TTIABHBIX CBOWCTB JKH3HU HA pasHbBIX €€ YPOBHAX. OcoOGeHHOCTH TPOSBICHUS
GHOTOrHUECKIX 3aKOHOMEPHOCTEH Y JIOJIEH. BuoconuaibHas npupoaa 4ejoBeKa.

e Oc0OEHHOCTH OpraHu3aluu POKAPHOTHYECKOH KIETKH.

o [TpoucX0XKICHHE 5YKApUOTHUYECKOM KIICTKH.

o MexaHi3Mbl COXPAHEHHs  HYKJIEOTHIHOHU nocnenosarensioctd  JHK.  Xnmuueckast
cTaOUIBHOCTD.

e Drarpl, IEPUO/Ibl U CTAMH OHTOTCHE3A.

o GHOr€OLeH03 — >JeMeHTapHas eIMHHIA OHOreOLCHOTHHUECKOTO YpOBHsl OpraHu3aliu
JKU3HU. DBOJIOLHUS OMOTEOLEHO30B.

doHa  OLEHOYHBIX ~ MAaTepHalloB (GOM) st TpOBElICHHMs — aTTECTALMH ypOBHS
c(OpPMUPOBAHHOCTH KOMIIETEHIMI O00yJarouxcs Mo JAUCHHUIUIMHE o(opmIIseTCss  OTACbHBIM
JIOKYMEHTOM.



6. YAEBHO-METOJAUYECKOE U UHO®OPMALIMOHHOE OBECIIEYHEHUE

JUCHUTIIMHDBI

6.1. Kuuroooecne4eHHOCTb

HauMeHOBaHKe TuTepaTypbl: aBTOP, Ha3BaHHE, BUI
M3JaHHsl, U31aTeNbCTBO

['on
W31aHus

KHUIOOBECIEYEHHOCTb

Hanuuue B 21ekTpoHHOM Karasiore 9BC

OcHoBHasi 1uTEpaTypa

slpbiruna. - M. : DOTAP-Menua, 2015. - T. 2. - 560 c. :
wi. - ISBN 978-5-9704-3565-6.

Buonorust : ydebHuk : B 2 T. / NOA pen. B. H. | 2015

http://www.studentlibrary.ru/book/ISBN9785
970435656.html

Buosorus: yuebHuk: B 2 T. / Tlox pen. B.H. Spbiruna.
- M.; ID0TAP-Menua, 2013. - T.1. - 736 c.: ua. - ISBN
978-5-9704-2640-1.

http://www.studentlibrary.ru/book/lSBN9785
970426401.html

Buonorus. PykoBOACTBO K 1aOOPATOPHbBIM 3aHATHAM
yue6. nocobue / noa pea. H.B. UeObilieBa. - 2-€ u3., Ucrnp.
W gom. - M. : TDOTAP-Meaua, 2015. - 384 ¢. @ un. - ISBN
978-5-9704-3411-6.

http://www.studemlibrary.ru/book/l
SBN9785970434116.html

JlonosiHKTebHas IuTeparypa

MamonTos, Cepreit [puropbesud. buosnorus
yueGHMK U1 BY30B MO HAnpapicHWIM "Buonorua",
"Teorpadus”, "Dkonorus U MpUpPOOTONb30BaHHE",
"'unpomereoposiorus” / C. T MawmonTos, B. b. 3axapos,
T. A. Kosnosa ; noa pea. C. I'. MamoHTOBa .— 4-e w3,

ucnp. W non. — MockBsa : AKanemns, 2011 .— 506 c. : ni.
— (BbicLuee npogeccroHanbHOE oOpa3oBaHue,
EcrecTBeHHble Hayku) (Bakanaspuar) .— ISBN 978-5-
7695-7951-6.

Buktoposa, TaTbsna BuKTOpOBHA. Buonorus
yueGHoe nocodue A By30B M0 CNEeUHanbHOCTAM BbICLLIETO

npodeccHOHaNbLHOro o0pa3oBaHus rpy bl
"3npaBooxpanenne” / T. B. Buktoposa, A. 1O. AcaHosB .—
Mockga @ Akagemus, 2011 — 318 ¢c. © un. — (Bbicluee

npodeccuoHanibHoe  00pa3oBaHme, MeauunHa) . —
B@morp.: ¢. 314 — ISBN 978-5-7695-6537-3.

|

6.2. [lepuoauyecKue U3AaHUs

Uspectnss PAH. Cepus Ouosormyeckas Izmarens: Axanemusaruentp "Hayxa"ISSN

PRINT: 0002-3329.

6.3. UnTepHeT-pecypcehbl

http://vseobiology.ru/ buosorus s CTyACHTOB

http://sbio.info/ [TpoexT «Best Ouonorus»

http://botan0.ru/ CaHT ist WKOJILHUKOB 1 CTY/ICHTOB



T MATEPHAJBLHO-TEXHUYECKOE OBECIEYEHUE IUCUHUTIINHbI

Jlns  peanu3aluy  JAHHOH  AMCLMIUIAHEL UMEIOTCs  CrelldalibHble  [OMEICHHs A
POBEJCHUs 3aHATHH JEKUHMOHHOIO tuna (aymutopust Ne 419 1-ro y4eOHOro Kopiyca Bal"¥,
OCHAIIEHHBIE  MyJIbTHMEIHA-TIPOEKTOPOM), 3aHATHH  abOpaTOpHOro THIA, TPYNMOBBIX U
WHAMBUIYaJIbHBIX KOHCYJbTALMii, TEKYLIero KOHTpOId H IPOMEKYTOUHON  aTTECTalHH.
JlaGopatopHble paboTEl MPOBOAATCH B naGoparopun Ne 419 1-ro yueOHOro Kopmyca Bal'VY,
OCHALLCHHON HEOOXOMMMBIM  000DPYI0BAHUEM. OGopynosanue: locTOsHHBIE U BPEMEHHbIC
MUKpOTpernaparbl, — OMHOKYJISIPHBIC MUKPOCKOIBI,  MYJISKH, 3JIEKTPOHHBIE ¢pororpaduu,
Tpe3eHTaluy, KOMIBIOTEPBL.

PaGouyto IporpamMMy COCTaBHIL:

1.6.1., ipodeccop Kadeapol Guosorun u sxosoruu Muutenxo H.B.

PerieH3eHT (MpeacTaBUTENb paboTozares)
Benymmit unxenep OO0 «DxonpoekT» . Branxumupa,

k.6.1. Anxyrosa E.1O.

[IporpamMma paccMOTpeHa U o100peHa Ha 3aceJaHuH kadenps bud
ITporokon Ne 1 ot 30.08.2021 roma

i
/ E
3aBeqyrolmil Kapenpoi BuD Tpudononsa T.A. /é Z%

PaGouas mporpamma paccMOTpeHa H o7100peHa Ha 3ace1aHnu y4eGHO-METOIMYECKOH
KOMUCCHH HaIlpaBJICHUA 05.03.06 «DKoJ0THs ¥ PUPOIONOJIL30BAHAEY

[Tporoxon Ne 1 oT 30.08.2021 roaa =
[IpecenaTesib KOMUCCHH / W Tpudonosa T.A.

v




JIMCT NEPEYTBEPXK/JIEHWA
PABOYEN INPOI'PAMMBbI JUCIUTLIMHBI

y4eOHbIHi roja

roaa

yueOHBIA roaa

roga

Pa6ouyas mporpamMma 000peHa Ha 20 /20
[IpoTOKOJ 3aceiaHusg kadempel Ne oT
3aBenyromuii Kadeapoi

Pa6ouast mporpamma o100peHa Ha 20 /20
[IpoTOKOJ 3aceaHus kadempnl No oT
3aBenyroumii kapenpon

PaGouas mporpamma o0,100peHa Ha 20 /20
[IpoToKo 3acelaHus kageapbl N oT

y4eOHBIN ro/a

roaa

3aBenyroumii kKagenpoi




JUCT PETUCTPALIUU M3MEHEHUI

B paboueii mporpaMme AUCUMIIHHDL
IKO102UA MUKPOOPCAHUZMOE

HOM MporpaMMbl HanpasJieHKs MOArOTOBKH 05.03.06 Dkosorus

1 NpUpoaoNol b30BaHHUE,

obpazosareb
HarpaB/IeHHOCTE: DKOJOrHs W MPUPOAONOIL3OBAHHE (GakanaBpuar)
Howmep BHeceHbl H3MEHEHHS B UaCTH/pa3iesibl HcnonHurenb OcHoBaHHe
M3MEHEHHS paGouel nporpammbi 0)5(0) (HOoMep W aara npoToKo/a

3aceiaHus Kageupel)

|

3as. Kadeapon

IToonuce OHO



