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Mporpamma aucumnnuHbl "Bruonorus”; 05.03.04 M'MaopoMeTeoponorns; acCUCTEHT, K.H. 3aboTtnH 9.U.

MporpamMmy ancumnanHbl paspaboTan(a)(n) accuctenT, kK.H. 3aboTuH A.U. Kadeapa 300norum un
obuwein 6uonorum otaeneHme buonorum n buotexHonorum , YlZabotin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Kypc "Buonorus" popMmnpyeT 3HaHUSi N0 OCHOBHbLIM HanpaBieHNsIM COBPEMEHHOW buonorun; naet
npencrasneHne o Bedywmx Hay4yHblX MOHATUSAX N KOHUEMNUNAX, O B3aUMOCBA3MN U
B3anMOOOYCNOBNEHHOCTU SiBNEHM B Brocdbepe, 0 3aKOHOMEPHOCTSIX Pa3BUTUS XMBbIX CUCTEM.
LaHHbIn Kypc HanpasneH Ha hopMUpoBaHUE y CTYLAEHTOB LENOCTHOro NpeacTaBneHns 0 CBONCTBaX
XUBbIX CUCTEM, UCTOPMYECKOM Pa3BUTUN XN3HK, POnn BMOTbI B MfiaHEeTapHbIX Npoueccax, o
COBPEMEHHbIX HanpaeneHnsx 1 npobnemax n nepcrekTneax bUoNornyecknx Hayk. 3HaHus,
Nnony4yeHHble B X04e U3y4eHNs ONCUMMNNHDI, 4a0T OCHOBY O/ U3y4eHNs NpodpeCcCcuoHarnbHbIX
OUNCLNNIINH.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.10 AucumnnauHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammel 05.03.04 M'maopomeTeoponorus n oTHocuTcs K 6a3oBoii
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 1 kypce, 1 cemecTp.

[aHHas yuebHas aucumnnnHa BkntodeHa B pasgen "b1.5.10 Linkn matematnyeckmx un
eCTeCTBEHHOHay4HbIX aucumnnvH. basosas yactb" ®rOC-3 no HanpeneHuto nogrotosku BIMO
"rmopomeTteoponorus” (bakanaspuar), Npocunb - MeTeoponorns. Ons nay4eHns aucumnimvHbl
HeobXxoAMMbl KOMNETEHLMN, COOPMUPOBaHHbIE Yy 0ByYalowWwmnxcs B pe3ynbTtaTe 0by4eHnst B cpeaHel
lWwKone n B pedynbTtate ocBoeHms ancumnand OOM noarotoBku 6akanaspa rmapoMeTeoponorum:
"Buonorng”, "Xumung", "®unsuka". Pazoensl gucumnivHbl CBA3aHbl MEXANCUUNINHAPHBIMA CBA3SAMU C
nocnegyrownMmn gucunnamHamm moayns "besonacHocTb XuaHenesatenbHoctTn" n "3emneseneHme"

YunTaeTtcs Ha nepBoM kKypce (1 cemecTp), doopMa MTOroBOro KOHTPOSS - 3a4erT.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETeHLUN

BnageHne 6a30BbIMU 3HAHUSAMU prH,D,aMeHTaﬂbeIX pasnenos

LLndop komMneTeHLUH

OriK-2
(MPOOECCHOHANbHBIE dPU3nKK, xummnn, buonorum B 06 beme, HEO6Xo0OMMOM ANis
KOMNETEHLIAN) OCBOEHUS PUINYECKUX, XUMUYECKMX U BMONOTrMYECKMX OCHOB B

rMopoMeTeoponorum

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

hyHOaMeHTanbHble NPUHLMMbLI 1 YPOBHU OpraHn3aunn XusHu, yHaaMmeHTanbHble CBONCTBA XUBOro
opraHuama, perynsitopHble MexaHu3Mmbl, LEACTBYIOWME HA KaXA0M YPOBHE; MPUHLUMMbI
Knaccugpukauum; OCHOBHbIE MONOXEHNS TEOPUN 3BOMOLIMMN, OCHOBHbIE KOHLEMLMN 1 METOAbI
6ronorun; NepcneKkTMBbl Pa3BnTUS BUONOrMYECKNX HAYK MMETb NPELCTABNEHNE O CTPYKTYPE reHa,
NpUHUMNAax 1 MeToaax reHeTM4eckoro aHanmaa.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCUMMNNUHBI 3a4eT B 1 cemecTpe.
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Mporpamma aucumnnuHbl "Bruonorus”; 05.03.04 M'MaopoMeTeoponorns; acCUCTEHT, K.H. 3aboTtnH 9.U.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl n yachbl
Pasmen ayauTopHown pa6oThl,
Hep.enﬂ UX TPYA0EeMKOCTb Tek ne OPMbI
N .D.Mlc\:nuwnnMHbl/ Ce"eCTpcemecha (B wacax) ¥(L(I)J.HTp(c)t:IS|p
onyns Nek ImI'Ipal(-rw-lecl(meJ1a60pa1'op|-||>|e
u 3aHATUSA paborbl

Tema 1. BBeneHue B
1. oéuonoruio 1 1 2 2 0

Tema 2. Xumnyeckui
2. cocTaB KNeTkKn 1 2 2 2 0

Tema 3. buonorus
3. KneTku 1 3-4 4 ° 0

Tema 4. eneHne
4. KkneTok. PaaMHOXeHne 1 5 2 2 0

Tema 5. OcHoBbI
5 reHeTukun 1 6 2 2 0

Tema 6. PaszHoobpasue
6. XMBOTHOro Mmpa 1 -8 4 6 0

Tema 7. Teopus
7. 3BOMOLNN 1 9 2 2 0

Tema . NITorosas 1 0 0 0 3a4eTt
" |dpopma KoHTpons

Wroro 18 22 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. BBepeHue B 6uonoruio
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BeeneHuve B 6uonoruto. MNMpenmet nayyenns buonorun. Knaccndmkaums 6Monornyeckmx Hayk.
Onpepnenexunst xu3Hu. CBoincTBa XunBoro. YpoBHM opraHnsauum xmusoro. OnpeneneHme KneTku.
OCHOBbI KNETOYHOW TEOPUN: UCTOPUSI CO34aHNS 1 COBPEMEHHAs hopMynmpoBka. Cructema XuBbix
OpraHn3MoB

npaktnyeckoe 3aHsitne (2 4aca(os)):

3HaKOMCTBO C YCTPOMCTBOM CBETOBOro Mukpockona. lNMpnobpeteHne HaBblkoB, HEOOXOAMMbIX AN
paboTbl C HUM

Tema 2. XMMnyeckum cocrtaB KNnetTku
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Xumunyeckun coctas knetkn. CogepxaHne XMMNYecknx 9NeMeHTOB B KneTke. benku: ctpoeHve un
yHKkumKn. ObpazoBaHmne 6enKoB N3 aMMHOKMCNOT. YeTblpe YPOBHS MPOCTPAHCTBEHHON OpraHu3aunm
6enkoB. Jlunnapl: cTpoeHne n doyHkuun. doccponunuapl. Yrnesombl: kKnaccugukaums, CTPOEHNE 1
dyHKLUMMW. HykKnenHoBble KUCNOTbI: CTpoeHue 1 pyHkumn. Hykneotuabl. Otnnyna JHK n PHK.

PernctpaumoHHbIn Homep
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KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

9AE
yHH

CEMALMOH



Mporpamma aucumnnuHbl "Bruonorus”; 05.03.04 M'MaopoMeTeoponorns; acCUCTEHT, K.H. 3aboTtnH 9.U.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

3HaKOMCTBO C LIMTONOrMYECKMMM 1 TUCTONOrMYEeCKUMIU MeToamnkamm. OcHOBbI ructonorun. MoHatue
0 TKaHsix. Knaccudomkauus TkaHei

Tema 3. Buonorust KneTku
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Buonorus knetkn. CBetoBast n anekKTPOHHAs MUKPOCKONUsS. Bupycbl: 0COBEHHOCTM CTPOEHUS 1
pa3MHOXeHns. CTpoeHne NpokapruoTNUYeckon kneTkun. MNMonoxumntenbHas n oTpuuarenbHas posnb
bakTepuii. CTpoeHne aykapuoTnyeckoim kneTkun. Pasnmnums mexay pactutenbHOM U XUBOTHOW
Knetkon. HapyxHas knetoyHas membpaHa: CTpoeHme, CBONCTBA U QOYHKUMN. KneToyHble opraHennbl
(aHpmonnasmarmyeckas cetb, prboCOMbI, LMTOCKENET, KOMNNEKC [T0nbaXM, KNeTOYHbIV LEHTP,
XFYTUKN U PECHUYKM): CTPOEHME U OyHKUMKN. MUTOXOHAPWIN: CTPOEHME 1 doyHKumK. [1Ba aTana
obMeHa BelecTB B KneTke. dTanbl katabonuama (auccummnsaumm). XnoponnacTbl: CTPOEHUE n
JoyHKLMN. DPOTOCUHTES: OCHOBHbIE 3Tanbl M UX 3HAYEHNE. AOpPo: CTPOEeHME N PYHKLUN. XPOMOCOMbI.
CuHTe3 b6enka B KneTke: TpaHcKpunuus n TpaHcnsaums. CTpoeHne reHa

npaktnyeckoe 3aHsitne (6 4yaca(os)):

3y4yeHune opraHenn 1 KNeToYHbIX BKIOYEHWUIA. dnnTennanbHble TkaHu. Knaccudomkaums anutenmes.
O[OHOCNOMHbIA 1 MHOFOCNOWHbIN aNUTENuit

Tema 4. leneHue Knetok. PaamHoXeHue
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Lenenune knetok. PaamHoxeHune. [lunnonaHble n rannongHbie Knetkn. Pennnkaunsa XpoMOCoOM.
MunTO3 1 Meiio3: hasbl, pasnunyums, 3HadeHune. KpoccrHrosep. Knaccudmkaums cnocobos
pPa3MHOXEeHNst opraHMamoB. [NpuMepbl 6ecnonoro 1 NooBoro pasMHoXeHns. CTpoeHne NonoBbIX
knetok. CpaBHeHuWe cnepmartoreHesa un ooreHesa. OnnonotsopeHune. OCHOBHbIE aTarbl
aMbpuroreHesa

npaktnyeckoe 3aHsitne (2 4aca(os)):

TkaHn BHYTpPeHHel cpepbl. MbiweyHas n HepBHas TKaHb
Tema 5. OCHOBbI reHEeTUKU

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

OcHoBbI reHeTuku. NpeameT ulyyeHus reHeTukn. 3akoHbl HacneacTseHHocTn . MeHgens. MonHoe
1 HEMOMHOE AOMUHMPOBaHMNE. XpOMOCOMHas Teopust HacnenctBeHHocTn T. MopraHa. CuenneHHoe
HacnepoBaHue. XpoOMOCOMHOe onpeneneHune nona. Cpoku onpeneneHuns nona. Popmbi
n3mMeH4BoCcTM. MyTaumm

npaKkTudeckoe 3aHsitne (2 yaca(os)):
PeweHne 3anay no reHetuke

Tema 6. PazHooOpa3une XMBOTHOro Mmupa
JNeKLMoHHOoe 3aHsiTne (4 4yaca(os)):

PasHoobpaaue xunBotHoro Mupa. OCHoBbI knaccudpmkaumm XnoTHbix. Obluas xapaktepuctuka
npocTenwmx, rydok, KMIWEe4YHOMONOCTHbIX, MNOCKMX YEPBE, KPYr/biX YHEPBEN, KONbYaTbiX YepBEN.
Mpencrasutenn. 3HadeHne. Obwas xapakTepucTmka Y1eHUCTOHOIMX (PakoobpasHbIX,
naykoobpasHblX, HACEeKOMbIX), MOMIIOCKOB 1 xopAoBbIx. Knaccudomkaums xopaosbix. OcobeHHOCTH
CTPOeHus 1 buonormm becyepenHbix, XPSAWEBbLIX 1 KOCTHbIX Pbl®, 3EMHOBOAHbBIX, MPECMbIKaoWMXCs,
nTvL 1 Mnekonutawowmx. Npeactasutenn. 3HaveHme.

npaktnyeckoe 3aHsitne (6 4aca(os)):

3y4yeHune BHEWHEro 1 BHYTPEHHEro CTPOEHUS!, BUONOrnn 1 CUCTEMATUKN TUMNYHBIX
npencrasuTenein NPoCTenwmnx, KUWEeYHOMNONOCTHbIX, KONbYaTbiX YepBENn.

Tema 7. Teopusa asonounmn
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Teopus apontoummn. 3apoxaeHne bruonornyeckoin Hayku. Knaccndomkaums XmMBOTHbBIX MO
ApuctoTento, JlnHHeto, Jlamapky. Nepapxmnyeckas knaccudgovkaums K. JinHHes. Nepsas
apontoumnoHHas teopmus X.-b. lamapka. CosgaHne cpaBHUTENBHOM aHAaTOMUN. DBOMIOLMOHHAS
Teopust Y. [lapBuHa: UICTOPUS CO30aHUS U OCHOBHbIE NonoxeHus. Monosoit otéop. LdanbHelwee
pa3suTUEe gapsuHU3Ma. buoreHeTnyeckun 3akoH 3. ['ekkens. [OMONOrnyHble 1 aHanornyHble
opraHbl. CUHTETUYECKAs TEOPUS SBOMOLMIN: OCHOBHbIE NONOXeHNs. 3akoH Xapan-BaiHbepra.
dakTopbl 3BontouMn. Cnocobbl 4OCTUXEHMS 9BOMOLIMOHHOMO Nporpecca (apoMopgos,
nouoajantaumns, gereHepauns). Tunbl 9BOMIOLNOHHOMO Pa3BuTUS (ONBEpPreHumns, napaniennam,

KOHBEpPreHuus).

npakTnyeckoe 3aHsitne (2 4aca(os)):

I/IsyquVle BHELWHero n BHyTpeHHero CTpoeHns, O61oNorMn N CUCTEMaTUKM TUMNYHBIX
Hpe,ﬂCTaBMTeﬂeﬂ MONMOCKOB N YHNEeHUCTOHOInX

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepensi | camoctositensHon [TpynoemMKOCTb ;&%ﬂ:;;g:;g:ga
AucumnnuHbl pcemecrpa pabortbl (B yacax) 260TbI
CTYAEHTOB P
Kpatkas
Tema 1. Bs HMe B
1.|.5Ma eAsHNE 1 1 |uctopus 4 pedpepar
6uonoruo
6uonorum
CpaBHuTenbHas
XxapakTepucTuka
Tema 2. XuMnyeckuni opraHuyeckumx
2. '
COCTaB KNeTku 1 2 BELLECTB, 4 Pecpepar
BXOOSALWMNX B
COCTaB KNeTku
CeetoBas n
Tema 3. bruonorus
S'KJ'I STk 1 3-4 |aneKkTpoHHas 4 Pedpepar
MUKPOCKOMUS
MoaroToBka K
4 Tema 4. [leneHve 1 5 K:isoﬁngm 4 KoHTponbHas
‘[kneTtok. Pa3aMHOXeHwMe T
paboTte padora
MpoBepk
5 Tema 5. OcHoBbI 1 6 PeweHune 3ana4 4 ughiame?o
‘IreHeTrkn Nno reHeTuK
eHeTIke 3anaHns
Teopum
BO3HWUKHOBEHWS
6.|Tema 6. PasHoobpasave 1 7.8 )KCI)/I33HVI ose 4 Pecpepar
"’KMBOTHOro MK :
OTHOro M1pa oBonouns
XWN3HW Ha 3emne
MoaorotoBka K
Tema 7. Teopus OAroroska | KoHTponbHas
7. 9BONIOLMM 1 9 |KoHTPONLHON 8 abora un 3avet
paboTte n 3a4ety P
Ntoro 32

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

PernctpaumoHHbIn Homep
CrtpaHunua 6 ua 11.
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OcBoeHve agncuunnuHbl "BUOJIOIN A" npennonaraet ncnonb3oBaHne Kak TPaauUMOHHbBIX (nekuun,
npakTU4eckne 3aHATUS C UCMONb30BAHMEM METOAMYECKMX MaTepmnanos), Tak U MIHHOBALIMOHHbIX
obpazoBaTefibHbIX TEXHOMOMNIA C NCMONIb30BaHMEM B yHeOHOM NpoLecce akTUBHBIX U MHTEPaKTUBHbIX
doopM NPOBeOEHNS 3aHATUIA: BbIMONHEHNE psAaa NpakTUY4eCcKux 3a4aHnin C UCNoMb30BaHNEM
NpodheccroHanbHbIX NPOrPaMMHbIX CPEACTB CO34aHNS U BEAEHNS 3NEKTPOHHbIX 6a3 AaHHbIX;
MyNbTUMEAMAHbIX MPOrpamMMm, BKIOHYAOWMX NOArOTOBKY U BbICTYMNNIEHUS CTYOEHTOB HA CEMUHAPCKUX
3aHAaTUAX C (POTO-, ayano- 1 Buaeomarepmanamm no npensioXeHHom Temartmke.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMEeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHue B 6uonoruio

pedepart, NpUMepHbIE TEMBbI:

Kpatkas uctopus buonorum

Tema 2. XMMMnyeCcknm cocTtas KNeTku

Pedepart, npumepHbie BONPOCHI:

CpaBHuTENbHAS XapaKTePUCTNKA OPraHMYeCKnX BEWEeCTB, BXOASWMNX B COCTAB KNETKN
Tema 3. Buonorus KneTkm

Pedpepart, npumepHbie BONPOCHI:

CeeToBas 1 aNeKTPOHHAsA MUKPOCKOMMUS

Tema 4. IleneHue Knetok. PasmHoOXeHue
KoHTponbHas paboTta, npyMepHbie BONPOChHI:
MoaroToBka Kk KOHTPONbHON paboTe

Tema 5. OCHOBbI reHEeTUKHU

[MpoBepka ooMawHero 3agaHus, NPUMepPHbIe BOMPOCHI:
PelweHune 3agay no reHeTuke

Tema 6. PazHoOoOpa3une XMBOTHOro Mmupa

Pedpepart, npumepHbIe BONPOCHI:

Teopun BO3HUKHOBEHUS XU3HW. DBOMOLMS XU3HN Ha 3emne
Tema 7. Teopusa asonouumn

KoHTponbHas paboTta u 3a4eT, NpMMepHbIe BOMPOChI:
MoaroToBKa K KOHTPONbHOW paboTe 1 3a4eTy

Tema . UToroesas popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

KoHTponbHble paboTbl No TeMam: "Xumunyeckuin coctas knetku. Buonorns knetku. [leneHne Knetok.
PaamHoxeHune" n "PeweHune 3apay no reHetuke. PasHoobpasme XMBOTHOro mmpa. Teopus
asonounn”

Bonpochbl k 3a4erTy:

. MpeameT nayyeHust bronorun. Knaccudpmkaumns Gnonormyeckmnx Hayk

. OnpepeneHns xmn3Hn. CBoicTBa XUBOro (NEPEYNCINTb N 0O BACHUTD)

. YPOBHUM opraHn3daumm Xmnsoro. [prueecTtun npumepsl

. OCHOBHbIE NONOXEHWS KNETOYHON Teopun

. XuMnyeckas cTpyktypa 6enkos. ®yHkummn 6enkos. [Npreectn npumepsbl

. XuMmnyeckas CTpykTypa aMUHOKUCOT

. HeTblpe ypOBHSI NPOCTPAHCTBEHHOM OpraHu3aumnmn 6enkos

. XuMunyeckas cTpykTypa nunngos. @yHKLMM NUNUO0B

. XMmmyeckas cTpyktypa yrneesogos. Vx doyHkuuu. Mpusectn npumepsbl
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.

Knaccugomkaums yrneesonos. [1pmueecTn npumepsl

Xumpnyeckas CTpykTypa Hykneotunaos. [lepedncnntb a3oTucTbie OCHOBaHUA
OHK n PHK: xumMnyeckas cTpykTypa, QoyHKUMN, YepTbl CXOACTBA N pasnnyuns
Bupycol. VIx cTpoeHmne n paamHoxeHune. Kakue 60ne3Hn oOHW Bbi3biBalOT?
CTpoeHmne npokaprmoTUYECKON KNEeTKK

MonoxutenbHoe 1 oTpuLaTENbHOE 3HAYEHNe bakTepuii

Pasnnunsg npokapnoTn4eckon n aykapmnoTnieckom KneTku

Paznnunsa pactutenbHON 1 XUBOTHOW KNETKN

HapyxHas knetoyHas membpaHa: CTpOeHue, CBOMCTBA, GYHKLN
oHaonnasmarnyeckas ceTb: CTPOeHue 1 PyHKLNN

Pnbocombl: cTpoeHre n oyHKLMK

. Llntockenet: cTpoeHune n pyHKLUn

Komnnekc ['onbaxu: ctpoeHne n oyHKunm

KneTouHbI LEHTP: CTPOEHME 1 COYHKLUK

XryTuku n peCHUYKN: CTPOEHUE 1 GOYHKLNN

MutoxoHOpUKn: CTpoeHNE 1 PYHKLUK

[Ba aTana metabonuama, nx Kpatkas xapakrepucTuka. lMprumepbl
oT1anbl AUCCUMUNALNN B KNETKe, NX XapakTepuctmka n 3Ha4yeHune
XnoponnacTbl: CTPOEHUE U GOYHKLIAN

doTOCKMHTES: ONMcaHne nNpouecca n ero 3Ha4yeHme

Appo: cTpoeHne 1 yHKUMK

CuHTe3 benka B KNneTke: onMcaHme NpoueccoB U UX 3Ha4YeHne
XPOMOCOMBI: X CTPOEHNE N (PYHKLMN

da3bl MMTO3a 1 ero 3Ha4YeHne

®da3sbl Mero3a 1 ero 3Ha4yeHme

Yro Takoe pennukauuna OHK? Ee 3HayeHme

Yto Takoe kpoccuHrosep? Ero 3HayeHne

Pasnnunsa mexay MMTO30M 1 MENO30M

Knaccudpukaums cnocobos pa3amMHoxeHus. [Npneecty npuMepsbl
Becnonoe pasmMHoOXeHMe XMBOTHbIX 1 pacTeHui. [1pueecTn npumepsl
YTo Takoe napTeHoreHes?

Yrto Takoe onnogoTBopeHne? Buabl onnonotsopeHus. Ero aHadeHme
CTtpoeHune cnepmarosona

[Mepvonbl cnepMartoreHesa u 0oreHesa, pPasnnynsa Mexay HUMu
OcHoBHble 3Tanbl aMbpuoreHesa, nx Kpatkasi xapaktepucTtunka
3aKoH 4McToThl rameT. 3akoH eanHoobpa3unst NepBoro NOKoNeHMs (NP MOHOrM6PUAHOM

ckpeuwmsaHmmn). OH6bACHUTL HA NpUMepe ropoxa

46.
47.

3akoH pacluenneHns (Npv MOHOrMBPUOHOM CKPELLVBaHMM) Ha NpUMepe ropoxa
3akoH He3aBMCMMOro HacnenoBaHns (Npu anurnbpraHom ckpewwmsanmnmn). O6bSCHUTL HA

npuMepe ropoxa

48.
49.
50.

HenonHoe nomnHupoBaHne. O6bACHUTL HA NPUMEPE HOYHOM Kpacasuubl
OCHOBHbIE NMONOXEHNS XPOMOCOMHOI TEOPUM HACNELCTBEHHOCTHN
Kakne npraHaku HasblBalOTCS anbTepHaTUBHbIMU? MprBECTY NpUMeEpPbl anbTepHATUBHBIX

MPWU3HAKOB Y ropoxa, Ap030chusibl, YeNoBeEKa

51.

3akoH cuenneHHoro HacnenosaHusi. O6bSCHUTL Ha NpUMepe ApPo30dunbl

52. XpoMocoMHoe oripeneneHue nona. [[oMorameTHbIn 1 reTeporameTHbi non. MNpusectn npuMepsbl
Y PasHbIX XMBOTHbIX

53.

CpOKI/l onpepneneHnsa nona. an/IBeCTI/I npuMmepbl y pa3HblX XNBOTHbIX
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54. ®opMbl UISMEHYMBOCTU

55. Tun Capkomacturogoopbl, noatun Capkonosblie. OCOBEHHOCTW CTPOEHUS, MUTAHWS,
pa3MHoxeHus. MNpeactaBmTenu

56. MoaTnn XryTnkoHocubl. JeneHne Ha knaccbl. OcobeHHoCTM cTpoeHns. CBOBOAHOXMBYLWME U
napasuTnyeckre npeacTaBmTenu

57. Tun NHdpy3opumn. OcobBeHHOCTN CTPOEHNS U pa3MHOXeHWs. [Npenctasutenu
58. Tun Anukomnnekcbl. CTPOEHNE 1 XMU3HEHHbIA LMK MAngpuinHOro nnasmoans
59. Obwas xapakTtepucTtmka tmna N'ybok

60. Tun KnweyHononoctHble. OCOBEHHOCTU CTPOEHMS U XUIHEHHOrO LMKNA, OENeHne Ha Knacchbl.
Mpencrasutenu

61. Tun MNMnockue 4Yepsu, knacc PecHnyHble Yepeu. Oblas xapakTepmctuka

62. MapasuTnyeckne nnockme Yepsu - knaccol Cocanbmku 1 JIEHTOYHbIE YepBU, NPeacTaBuTeny,
X XN3HEeHHble UWKIbl

63. Obwas xapaktepuctuka Trna Kpyrnbix Yepseii. [Mapasntuyieckne suapl
64. Tun Konbyatble yepu. OcobeHHOCTN cTpoeHus. [NpeacTaBnuTenm Knaccos

65. Tun YneHucTtoHorne. OcobeHHOCTN CTPOEHNS. XapakTepmcTuka knaccoB PakoobpasHbie u
MaykoobpasHhble. Mpeacrasmtenn

66. Knacc Hacekomble. OCOBEHHOCTM BHELWHENO CTPOEHMS. Pa3BuTme HaCEKOMbIX C HEMOMHbIM Y
NoNHbIM MeTamMopdo30M. OCHOBHbIE OTPSIAbl HACEKOMbIX

67. Tun Monniockn. Begywme 4yepTbl opraHmsaunn, geneHne Ha knacchl. [lpencrasmrenn knaccos
68. Obwas xapaktepuctuka Trna Xopgosble. Knaccudmkaums

69. Knacc Xpsiwesble pbibbl. OcobeHHOCTU cTpoeHus. [MpeactaButen

70. Knacc KocTHble pbibbl. OcobeHHoCTM cTpoeHus. MNpencrasurenu

71. Knacc 3emHoBoaHble. Obuwas xapaktepmctimka. OCoOEHHOCTM CTPOEHMS N Pa3MHOXEHMS.
Mpencrasutenu

72. Knacc MNpecmbikatowmecst. OCHOBHble YepTbl opraHunsaumnn. Mprcnocobnenns K NoHOCTbIO
HaseMHoMy obpasy xu3Hu. Mpeactasutenu

73. Knacc Mtnubl. OcCobeHHOCTU CTPOEHUS NTULL KakK NO3BOHOYHbIX, MPUCNOCOBUBLIMXCS K MONETY.
Mpencrasutenu

74. Knacc Mnekonutatowue. Obwas xapakrepuctmka knacca. OcobeHHocTn ctpoeHus. eneHve Ha
nomgknaccol, NnpeacTaBuTeny noaknaccos

75. Cuctematuka xmBoTHbIx No Apuctotento, K. JluHHeto n X.-B. Jlamapky

76. OCHOBHble NONOXeHNs aBontoLmoHHoM Teopun XK.-b. Jlamapka

77. OCHOBHbIE NONOXEHNS 9BOMOLMOHHON Teopun Y. [lapBuHa

78. brnoreHeTtnyeckmuin 3akoH 3. ['ekkens. [Npusectn npumepsbl

79. 'OMONOrnyHbIE N aHanNornyHble opraxbl. [NpueecTn npnmepsl

80. OCHOBHbIE MONOXEHNS CUHTETUYECKON TEOPUM SBOSIOLMM

81. dakTopbl 3BONOLMK (COrNACHO CUHTETUYECKOW TEOPUN 3BOMIOLINN)

82. Cnocobbl nocTmxeHus buonormyeckoro nporpecca no A.H. Cesepuosy. MNpusectn npumepsl
83. Tunbl 3BOMIOLMOHHOrO passuTus. lNpusectn npumepsbl

7.1. OcHoBHas nuTeparypa:

1.0BuapoBa E. H. Buonorus (pacteHusi, rpubbl, 6aktepun, Bupychl): YyebHoe nocobue ons
noctynatowmx B By3bl / E.H. OByaposa, B.B. EnuHa. - M.: UH®PA-M, 2013. - 704 c.: 60x90 1/16.
(nepenneTt) ISBN 5-16-002326-7, 5000 ak3. Pexum goctyna:
http://znanium.com/bookread.php?book=372782

2. MonekynsipHo-reHeTnyeckne n buoxmMmyeckne MeToapl B COBPEMEHHOM B1Monornm pacteHuin
[OnekTpoHHbIN pecypc)/ noa pen. Bn. B. KysHeuosa, B.B. Ky3Heuosa, [.A. PomaHosa. - 9n. M3a.-
M.: BUHOM. JTabopartopwus 3HaHuiA, 2012. - 487 ¢. Pexxum gocTyna:
http://e.lanbook.com/view/book/8803/
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7.2. lononHutenbHasa nuteparypa:

1. Tennop L. Buonorua [OnekTpoHHbIn pecypc): B 31. T.1/ [. Tennop, H. NpuH, Y.CrayT; nog pen. P.
Conepa; nep. 3-ro aHrn. usg. - 4-e nag., ncnp. (an.). - M.: BUHOM. JlabopaTopusi 3HaHuia, 2013. -
454 c. Pexxunm poctyna: http://e.lanbook.com/view/book/42632/

2. Tennop L. Brionorus [OnekTpoHHbIn pecypc]: B 31. T.2/ [0. Tennop, H. NpuH, Y.CTayT; nog pea. P.
Conepa; nep. 3-ro aHrn. uag. - 4-e nag., ucnp. (an.). - M.: BUHOM. NNabopaTopus 3HaHuin, 2013. -
440 c. Pexum pgoctyna: http://e.lanbook.com/view/book/42633/

3. Tennop L. Brionorus [OnekTpoHHbIn pecypc]: B 31. T.3/ [. Tennop, H. NpuH, Y.CtayT; nog pea. P.
Conepa; nep. 3-ro aHrn. uag. - 4-e nag., ucnp. (an.). - M.: BUHOM. JlabopaTopusi 3HaHuir, 2013. -
456 c. Pexum poctyna: http://e.lanbook.com/view/book/42634/

4. CtenaHoB B.M. MonekynspHas 6uonorus. CTpyktypa 1 oyHKumnn 6enkoB: y4ebHuk/ B.M.
CrenaHos. - 3-e uaa. - M.: 3n-8o Mock. yH-Ta: Hayka, 2005. - 336 c. Pexum goctyna:
http://e.lanbook.com/view/book/10123/

5. Wy6Hukosa E.A. dyHkumMoHanbHas Mmopdgoonorns TkaHei: .- M.: MY, 1981.7326 C - 43 ak3

7.3. UHTepHeT-pecypcChbl:

BIODIDAC - http://biodidac.bio.uottawa.ca/

Palaeos - http://palaeos.com/

Tree of Life - http://tolweb.org/tree/

Mpobnembl 3BOMOUMM - http://www.evolbiol.ru/
ONeKTPOHHbIN y4ebHKK Bronorum - http://www.ebio.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncuunnuHbl "buonormns" npegnonaraet UCNONb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

1.JlekumoHHas ayamTopusi ¢ MynbTMMEaNanpoekTOPoM, HOyTOYKOM 1 aKpaHOM

2. AyonTtopun onsa npakTuyeckmnx 3aHatuii. Mimeetcs cnepytolee obopynoBaHune: MUKPOCKOMbI,
namnbl OCBELLEHNS, LMTONOrMYECKme N MTMCTONOrMyeckne npenaparbl, HarnsaHble nocobus.

3. lTabopatopusi aneKTPOHHOW MUKPOCKOMMU Kadoeapbl 300M10rnM 6eCno3BOHOYHbIX
610Noro-nNOYBEHHOrO dhakynbTeTa.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
cneumanbHoctn: 05.03.04 "I'vopomeTeoponormnsa” n cneunannsaumm Meteoponorus .
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