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l. esn 1 3a1aum TUCHUILUIHHBI (MOYJIA):

Hean: dopmupoBaHue METOCTHOW CHUCTEMBI 3HAHMM O CBOMCTBAX M YPOBHSIX OpraHU3aIUH
JKHUBBIX CUCTEM, UCTOPUUCCKOM PA3BUTUU KU3HU, XUMHUYCCKUX OCHOBAX KHU3HCIACATCIBHOCTH,
CTPYKTYpHO-(DYHKIIMOHAJIIBHON OpraHu3alii KJIETOK, 3aKOHOMEPHOCTSAX HACJIEICTBEHHOCTU U
HU3MCHYHUBOCTH, 0C06€HHOCT$IX Pa3MHOKCHHUA W  Pa3BUTHUA, O6H_II/IX 3aKOHOMCPHOCTAX
SBOJIIOIIMOHHOTO ~ TIpoliecca, OuMOpa3sHOOOpa3uu W CUCTEMAaTH3alMM  KUBBIX  CYIIECTB,
OCOOCHHOCTSIX B3aUMO/ICHCTBHS )KHBBIX OPTAHU3MOB, COXPaHEHUU OMOPECYPCOB U CITIOCOOHOCTH
MCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS JJI U3Y4YeHUS PO(eCcCHOHATBHBIX AUCIUILIUH.

3amaun:

- chopMupOBaThH IPEICTABIICHUE O CYIIIHOCTH JKU3HHU, Pa3HOOOPA3HH U YPOBHSIX OpraHU3aIuu
OHMOJIOTHYECKUX CUCTEM, COBPEMEHHOM COCTOSIHMH, IICPCIICKTUBAX PA3BUTHS OMOJIOTHYCCKUX
HayK W JaTh OCHOBY JJIS U3y4eHHUS MPOGHECCHOHATBHBIX JUCITUTLINH,

- 03HAaKOMUTH C 3aKOHOMEPHOCTSIMH PAa3BUTHS )KUBOU MPUPOJIBI, OCOOCHHOCTSIMU KHBBIX
CHUCTEM, DJICMEHTAPHBIM COCTABOM JKUBBIX OPraHU3MOB, OOMEHOM BEIIECTB U YHEPTUHU, KIICTKE,
KJICTOYHOM ITUKJIE, TU(depeHIInaiu KIeTOK, HACIEACTBEHHOCThIO M M3MEHYMBOCTHIO;
TeHEeTUYECKUMHU OCHOBAMHU M METOJAMHU CEJICKI[UU; MyTar€HHBIMU MPUPOTHBIMU 3 deKkTaMu,
BU1000pa30BaHUEM M MPUMEHEHHEM 3BOJIIOIIMOHHOTO MOJX0/1a K U3yUYEHUIO OMOJIOTUYECKHUX
MIPOIIECCOB;

- PacCMOTPETh POJIb OMOIOTHYECKOTO MHOTO00pa3us KaK Beayero (pakropa yCTOMUUBOCTH
JKUBBIX CUCTEM U OMocdepsl B 1IeIOM; MPUHLUIBI (OPMUPOBAHUS U PYHKIIMOHUPOBAHUS
HaJOPraHU3MEHHBIX CUCTEM PA3TUYHBIX YPOBHEH, MEXaHM3MBbI B3aUMOCBSI3U OpraHu3Ma 1
Cpelibl, KPYroBOPOT BEIIECTB U TpaHCc(opMaIiK SHEPTruu B buocdepe;

- IO3HAKOMUTH C OCHOBHBIMH KOHIICTIIIUSIMUA ¥ METOJaMU OMOJIOTUH, BOCIIPOU3BO/ICTBA,
KYJIbTUBHPOBaHUS OMOO0OBHEKTOB, MOHUTOPUHIa OMOPECYPCOB, OCHOBHBIMH CTPATETHSIMU OXPaHbI
OPUPO/IbI, BO3SMOXKHOCTSIMUA ~ HICTIOJIH30BAaHUH OMOJIOTHICCKUX OOBEKTOB JJIs aHAJIN3a KauecTBa
Cpenbl uX OOUTaHUS U Pa3pabOTKH OMOTEXHOJIOTHIA;

- U3YyYUTh HEOOXOIMMBIN MOHATUHHBIN anmapat AUCIUTUTHHBI.

1. MECTO JMCIIUIIVIMHBI B CTPYKTYPE OOII BO

2.1. VYueOnas pucummuimHa «OOmass OHOJOTHsS» OTHOCHUTCS K 00S3aTeNbHOH YacTh
nporpammel. M3yuaercs Ha 1 kypce, B 1 cemecTtpe.
2.2. 1511 u3ydeHus JaHHOW y9eOHOH AUCIUTUTIHBI (MOYIIsT) HEOOXOAMMBI 3HAHUS, yMEHUS
Y HaBBIKH 110 Ouonoruu, Gusnke, XuMuH, GopMUpyeMble B CpeIHEH 1IKOIe
2.3. IlepeyeHp MOCIEAYIOMUX yI4EOHBIX JUCIUTLIINH, JJI1 KOTOPBIX HEOOXOUMBI 3HAHUS,
YMEHHUST WM HaBBIKH, (OpMUpYeMble [aHHOW ydeOHOH nucuurumHoN: «buoxumudeckas
aKoJsiorust», «OCHOBbI OHOXMMHH aJanTalidii», «IKOJOTUS OPraHu3MOBY», «DKOJIOTHYECKas
reHeTHKa», «OCHOBBI SBOJIIOIMOHHOMN SKOJIOTHH.

1. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJINHBI
[Iporiecc ocBOeHHS TUCIUIUIMHBI HAIMlPaBJeH Ha (JOPMHUPOBAHHE CIESAYIOUINX IJIEMEHTOB
kommeTeHui B cooTBeTcTBHE ¢ DI'OC BO 1 OITOIT BO no Hanpasneruto moaroroku 05.03.06
«DKOJIOTHS U IPUPOIOTIOTH30BAHUE)
OIIK-1: CnocoGeHn mpuMeHATh 0a30Bble 3HAHHS (DyHIAMEHTAIBHBIX Pa3/IesIOB HAyK O
3emiie, €CTECTBEHHO-HAYYHOTO M MATEMAaTUYECKOTO ILHUKIOB MPHU PEIICHUH 3a7ad B 00JIaCTH
9KOJIOTHH W TIPUPOIOTIOTH30BAHHIS



ITepedyenb miIaHMpPyeMBbIX pPe3yJIbTATOB 00y4YeHHs MO0 JUCHUIINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUSI KOMIIeTeHIU I

KoMmnerenuus Nuaukaropsl PesyabTaTnl 00yyeHus
KOMIIETCHIIUH
OIlIK-1 HJIK onk-11 3HaTB: Pa3HOOOPA3HE KUBBIX CHCTEM, HX
Crocoben npumensTh | Mcnomnesyer 0a30BbIe | OPraHM3ALMIO, CBOMCTBA, CYLICCTBEHHBIC
6a30BbIE 3HaHUs | 3HAHUS B 00nacTu | MpU3HAKH, 3aKOHOMEPHOCTH
D yHIAMEHTAIBHBIX MaTeMaTHKH IUISL | JKM3HENEeSITeIbHOCTH, HEOOXOMUMBIE MPH
pasleNoB  HayK O 00paboTky MHGOPMAIMU U | perieHUM 3a1ad B 00JIACTH DKOJOTHH U
3eMile, €CTECTBEHHO- aHaJli3a JJaHHBIX B 00JacTu HPHMPOJIOIONL30BAHMS
HAYYHOTO y | dronornu 1| YMeTb: 1eMOHCTPHPOBATH 3HAHHE
MATEMATHYCCKOIO HPHUPOIOTIOIB30BAHMA NPHMHLIUIIOB CTPYKTYPHO-QYHKIMOHATBLHOM
IUKIIOB TIPW PETIICHHH OpraHu3aly OHOIIOTUYECKHX 0OBEKTOB,
a9 B 0GIACTIH METOJIOB MX HAOIIOIeHUsI, 3aKOHOB
>KOJIOTHI " (yHKIIMOHMPOBAHUS YKOCUCTEM H
MIPUPOIONOIB30BAHUS %61)360““ HHGOpMaLHH
JiajieTh: 0A30BBIMH MPEACTABICHUSIMU O
MHOT000pa3uH )KUBBIX CHCTEM, OCHOBHBIX
3aKOHOMEPHOCTSIX UX (YHKIIMOHHUPOBAHHUSI.
HJIK onk-1.2 3HATb: OCHOBHBIC METOJbI HAOIIOACHHS H

[Ipumensier 6a30BbIe
3HaHUS (PU3NIECKUX
3aKOHOB U aHAIIN3a
(bu3HYeCKuX ABICHUH IS
pelIeHus 3a7a4d B 00J1acTH
3KOJIOTHUH U

aHaJIM3a JaHHBIX IIPU PELICHUH 3a1ay B
obriactu SKOJIOTUU 5
[IPUPOIOIIOJIBL30BAHNS;

YMeTb: UCIOIb30BaTh OHOJIOTHYECKUE
METOJIBI B CBOEH MPpOo(hecCHOHATBHOMN
JeSTeNIbHOCTH;

HPUPOAOIIOTBE30BAHNA Biaserb: MeTOIaMK ONKMCanus, 0Toopa,
aHaJM3a, HHTEPIPETAIMN ¥ BU3YyaTU3aIHH
OHMOJIOTHYECKUX JaHHBIX
HJIK onk13 3HaTh: OCHOBHBIC NPUHIUIIBI POBEIACHUS
[TpumeHnseT 0a30BbIc | HCCCNIOBaHM, pPabOTHI ¢  y4eOHOM,
3HAHHS XUMHH IpH | HAyYHOH, HAayYHO-TEXHUYECKOMN u
MPOBEICHUH XMUMHKO- | CIIPABOYHOM JTMTEPATYPHI.
AHATTUTHYECKHIX YMeTb: TPOBOIUTH  TOWCK,  aHAIU3,
HCCIIeOBAaHUN B 00JaCTH | aHHOTHPOBAHHUE u pedepupoBanue
DKOJIOTUU U | COBpEMEHHOW  y4eOHOH W  HaydHOU
MTPUPOIOTIOTH30BAHHS JUTEPATYPBI, TPEACTABIATh PE3YABTATHI

COOCTBEHHOH IESATEIBHOCTH B Pa3IUYHBIX
thopmax

Buaagers: HaBbIKaMU MMOKMCKA HAYYHOU
JTUTEpaTyphl, IOATOTOBKH OHONIHOTrpaduy,
JOKJIaJI0B, MaT€PUAJIOB K MPE3CHTALMAM 110
OTIpE/ICIEHHBIM TEMaM B 00JIaCTH SKOJIOTUH
1 IPUPOJIOTIONIb30BAHHSI.




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM TMCUMILIMHBI COCTaBJsAeT 3 3a4eTHBIX eqnHnL, 108 yacoB. Jek-18uac, npak. -184ac. cam.-664ac., KCP-2uac.

W3 anx PEAIN3YETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O 06y‘IeHI/I$I U JUCTaHIIMOHHBIX O6paSOBaTCJ'II)HBIX texHoyorui 11 gacos.

®opMa NPOMEKYTOUHON ATTECTALUM : 3a4eT

4.1 Couepmanne AUCHUILVIMHBI, CTPYKTYPUPOBAHHO€ IO TeMaM, C YKa3aHHUEM BH/I0B y‘leﬁHbIX 3aHATHII U OTBEIEHHOI0 HAa HMX
KOJIN4YeCTBA aKAACMHUICCKUX YaCOB

Ne Pa3znes nucUIIMHLI/ TEMa Buapl yueOHo# paboThI, ®opma
n/H é BKJIFOYas1 CaMOCTOATCIIbHYIO pa60Ty o6yqa10mnx<:}1, TEKYyLIero
- E MPAKTUYECKYIO TTOATOTOBKY M TPYJOEMKOCTh KOHTPOJISA
% 3 (B yacax) yCIIEBAEMOCTH
<
E g KonrakTHas pabora mpemnoiaBarens ¢ = il)
e 8 oOyJarouuMucs 2 opma
2 2 = o NPOMEKYTOYH
S = ® ® oii
£ & ol £ 8
§ z 2 5 | Jlexuns | Cemunap/ KoucyabTanus 23 arrecTauMu
% 5 : ; HpﬁaKanecxoe, 5 2, (1o
ENEE g S5 | covecrpany
1 2 3 4 5 6 7 8 9 10
1 Komnoxsuym
Jlexuus 1. [Ipeamer, 3agauun oO1iei Guomoruu. Joxnan
CyIHOCTh JKU3HHU, CBOMCTBA )KUBBIX CUCTEM. 1 8 2 2 2 4 YcTHBIHM onpoc
[IpoucxoxaeHue )XU3HU. Y POBHU OpraHU3ALIMHU. IIucbmeHHbII
orpoc
2 Komnoxsuym
Jlexuus 2. XuMudeckasi OpraHu3alus *KUBbIX Hoxnan
opranu3MoB. Heopranmueckue M opraHH4ecKue 1 12 2 2 2 8 YcrHbI# onpoc
BEILIECTBA U MX POJIb B KU3HEAEATEILHOCTH [TuceMeHHBbIiH
onpoc
3 Jlexnus 3. Opranusanus xuBoil MaTepun. HexiieTouHsle 2 Komnoxsiym
’ ’ 1 10 2 2 6 Joxmaz
(hOopMBI JKHU3HU M
YcTHBIN onpoc
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ITuceMeHHBIH

onpoc
Komnoxsuym
Jlexmms 4. Knerounsre ¢popmel sxu3HU. bronornaeckoe Joxnan
pa3HooOpasue U MPUHIUIB CHCTEMAaTHKH KABBIX 12 8 VYcTHBIH ompoc
OpraHu3MOB [IuceMeHHbIH
ormpoc
Komnoksuym
Joxman
Jlexmmst 5. OOMeH BemeCTB U IMPEBPAICHNE SHEPTHH B 115 05 7 VYeTHBIN onpoc
JKUBBIX CUCTEMaX. ' ' ITuceMeHHBIN
oTpoc
KCP
Komnoxsuym
Jlexuus 6. PazMHOXKeHUE U pa3BUTHE OpraHU3MOB THITBI U Tloxnan
(hopMBI pa3MHOXKEHHsI OPraHH3MOB 11 7 VYerHbll onpoc
IIuceMeHHBIH
orpoc
Konnoksuym
Jlexuus 7. OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHUS Z[omaz\[’
U3MEHYHBOCTH M HACJICICTBCHHOCTH JKUBBIX 14,5 0,5 10 Yerubiii onp o¢
IInceMeHHBIH
OpTraHU3MOB
orpoc
KCP
Komnoxsuym
Jlexmmst 8. OO1IIE 3aKOHOMEPHOCTH 3BOFOIIHOHHOTO Tloxman
MpoILecca U JBUKYIIUE CHITBI SBOIOINH 12 8 YcTHBI onpoc
IIncpMeHHBIN
OTpoC
Komnoxsuym
Jlexuus 9. buocdepa, ee cTpyKTypa, CBOWCTBA U 12 8 gg?ﬁ:ﬁz ompoc
JBOJTIOLIMS 5
IIuceMeHHEBIH

orpoc




4.2 Il1an BHeayIUTOPHOI CaMOCTOSITEIbHOM PadoThI 00YYAIOIIUXCS 110 JUCIUIJIMHE

CamocrosTenbHas paboTa 00yJaroMuXCs YuebHo-
OterouHoe METOJUUYECKOe
Cemectp Ha3zBanue pasnena, TeMsl . Cpokn  |TpymoemkocTs obecreueHue
Bun camocroaTensHOM paboTh CpeACTBO .
BBITIOJTHEHHS (4ac.) CaMOCTOSATENIbHON
paboTsl
. W3yyeHne JIEKIMOHHOTO MaTepHana c Komnoxsuym
[Mpenmer, 3anaun oO1eii OHOIOTHH.
N HCIOb30BaHUEM KOHCIEKTOB, IEKTPOHHBIX Hoxnan
CymHOCTh  KHM3HH, CBOMCTBAa JKHMBBIX .
MaTepHaloB (MPe3eHTAIH, KHUTH, CTaThbH) U VYcTHBIi onpoc
1 cucreM. [IpoucxoxxneHue XHU3HU. YPOBHU 9 1-2 4 o
opramIALIH PEKOMEHIYEMOH JIUTEPaTyphl, IIOATOTOBKA K [TrceMeHHBII
p NIPAaKTHYECKOMY  3aHSTHIO, YCTHOMY H orpoc
IIMCEMEHHOMY OIIPOCY.
W3ydeHne JIEKIIMOHHOTO  MaTepHana c O T -«-
XuMHYECKasi OpraHH3anus KUBBIX HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX I[oma;[y
1 opranm3MoB: Heopranmdeckne u MaTepuasioB (MIPE3EHTAINH, KHUTH, CTaThbH) U 3.4 8 Ve THELH OIPOC
OpraHWYECKHE BEIECTBAa U UX POJIb B PEKOMEHIYEMOH JIUTEPaTyphl, IIOATOTOBKA K HHCLMeHII;LIﬁ
KHU3HEEATEIbHOCTH MIPAaKTUYECKOMY  3aHATHIO, YCTHOMY H OIDOC
MIMCbMEHHOMY ONIPOCY. P
W3ydeHue JEKIMOHHOTO MaTepuaia C KOMIOKBHYM -«-
HCIOJIb30BaHUEM KOHCHEKTOB, 3IEKTPOHHBIX JIOKna,uy
1 Opranuzanys >KMBOI MaTepui. MaTepHajoB (MPe3eHTAIH, KHUTH, CTAaTbU) U 5.6 6 VeTHBL OMDOC
Hexunerounble (hopMbI )KU3HU PEKOMEHAyeMOl JTUTepaTyphl, TIOATOTOBKA K HI/ICLMeHEMﬁ
NPaKTUYEeCKOMY  3aHATHIO, YCTHOMY U OIDOC
IIMCEMEHHOMY OIIPOCYy. P
M3ydeHne JEKUMOHHOTO MaTepuaja C N T— -«
Knerounsie popMbI XKNU3HH. HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX I[oma;[y
1 Bronornueckoe pazHooOpasue u MaTepuaioB (MPe3eHTAINH, KHUTH, CTaThbH) U 6-7 8 VO THLIH OIPOC
MIPUHINIBI CHCTEMAaTHKH XKHUBBIX PEKOMEHIYEMOH JINTEPaTyphl, IIOATOTOBKA K HHCLMeHHim
OpraHu3MOB MIPAaKTHYECKOMY  3aHSTHIO, YCTHOMY W OIIDOC
IIMCEMEHHOMY OIIPOCY. P
H3ydenne JNEeKIMOHHOIO Marepuana C Komnoxsuym -«
HCIOJb30BaHUEM KOHCIEKTOB, MIEKTPOHHBIX Hoxmnan
1 OOMeH BemeCTB 1 IPEBPAIICHNE SHEPTHH (MaTepHasioB (IIPE3eHTAlNH, KHUTH, CTaTbH) U 8-9 7 YerHbli onpoc
B )KHMBBIX CHCTEMaX. PpEeKOMEHAyeMOl TUTepaTyphl, IIOATOTOBKA K [TicbMeHHbII
MIPAKTUIECKOMY  3aHATHIO, YCTHOMY H orpoc
NIMUCbMEHHOMY OIIPOCY. KCP
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CamocrositesibHast padoTa 00yyaromuxcst VYuebHo-
METOIUYECKOE
OrneHouHoe
Cemectp HasBanue pasnena, TeMbl . Cpoxu  |TpynoemkocTsb obecneyeHne
Bun camocroaTensHOM paboTh CpEeACTBO .
BBINOJIHEHUS (uac.) CaMOCTOATENBHON
paboThI
W3ydeHne JIEKIIMOHHOTO MaTepHana c -«-
v ! P Komnoksuym
HCTIONB30BaHMEM KOHCIIEKTOB, JJIEKTPOHHBIX
PasmHOXEHHE M pa3BUTHE OPraHU3MOB Hoxmnan
MaTeprayoB (Ipe3eHTANH, KHUTH, CTAThH) U .
1 Tuns! 1 GOpPMBI pa3MHOKECHUS OPTaHH3MOB L 10-11 7 VYcerHBIH ompoc
PEKOMEHIYEMOH JINTEPaTyphl, IIOATOTOBKA K .
IIuceMeHHBIH
MIPAaKTHYECKOMY  3aHATHIO, YCTHOMY H OIDOC
ITMCEMEHHOMY OIPOCY. P
N3ydeHne JEKUMOHHOTO MaTepuaja C KomnokBuym -«-
UCIIOJIb30BaHHEM KOHCIEKTOB, JIEKTPOHHBIX Joxnan
OCHOBHBIE ~ 3aKOHOMEPHOCTH  SIBJICHHS .
MaTepHaoB (Ipe3eHTALUH, KHUTH, CTaTbH) U YcrHbli onipoc
1 U3MEHYHUBOCTU | HaCJIeACTBEHHOCTH . 12-13 10 o
PEKOMEHAYEMOM JIMTEPATYPBL, IIOATOTOBKA K [IncemenHbI
JKUBBIX OPTaHU3MOB
NIPaKTUYECKOMY  3aHATHIO, YCTHOMY H ompoc
NHCbMEHHOMY OIIPOCY. KCP
W3ydyeHne JIEKIMOHHOTO MaTepHana C -«-
Komnoxsuym
HCTIONIb30BAaHMEM KOHCIIEKTOB, JIEKTPOHHBIX Joknaz
OO1mye 3aKOHOMEPHOCTH YBOTIONMOHHOTO |MAaTePHAIOB (IPE3CHTANH, KHUTH, CTAThH) U .
1 H P p ( D 1, i ) 14-15 8 VYeTHBIH ompoc
Iporecca ¥ ABHXKYIIUE CHIIBI OBOJIIOIMK  ([PEKOMEHAYEMOW JIUTEPaTypBhl, IIOATOTOBKA K TTHCEMEHHLL
MIPAaKTHYECKOMY  3aHSTHIO, YCTHOMY W oIIDOC
IIMCEMEHHOMY OIIPOCY. P
W3ydeHne JIEKIIMOHHOTO  MaTepHana c -«
i ! P Komnoksuym
HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX Tokna
Bbuocdepa, ee cTpykTypa, CBONCTBA U MaTepuasos (Ipe3eHTaluu, KHUTY, CTaTbU) U .
! 3BOHI(£H§H, P eKofferu eDEIOgI JIUTE IfliT ’1,1 HOL’[FOTOBKJ K 16-17 8 YCTHEIH onpoc
P Y PATYDEL, ITucbmeHHBbII
MPAaKTUYECKOMY  3aHATHIO, YCTHOMY U
orpoc

MUCBMEHHOMY OIPOCY.

OO0t 00beM CaMOCTOSATEIILHON pabOTHI MO AUCIMILIHHE (dac) — 66

W3 HUX 00BEM CaMOCTOSITENBHOI pabOTHI € MCIOJIB30BAHHUEM AJIEKTPOHHOTO OOYUYEHHS M JUCTAaHIIMOHHBIX

00pa3oBaTeNbHBIX TeXHOJOTHH (Jac) -11




4.3 Conep:xxaHue y4eOHOIro MaTepuaJia

Tema 1. IIpeamer, 3angaun o01ei 0uoiornu. CymmHoOCTb KU3HHU, CBOICTBA KUBBIX CHCTEM.
IIpoucxoxnenue sKku3HU. Y POBHHU OPTraHU3ALMHU

[Ipenmer u 3amaun OGuonoruu. OcHOBHBIE MeTOAbl. CyIIHOCTH HAyYHOTO METOJA.
buonorust u ee Mecto cpenu APYyrux HayK. 3HadeHwe Ouonoruu. CucteMbl (KiIacCH(pUKAIIN)
ounonoruuecknx Hayk. CoBpeMEHHbIE HAMpPaBICHUS pa3BUTHs OUOJIOTHH.

Onpenenenne NOHATHA «OKU3Hb». CBOMCTBA KUBOro. CUCTEMHO-CTPYKTYPHBIN IIOJIXO K
W3YYEHUIO )KU3HU U OCHOBHBIE METOJIbI UCCIIETOBAHUM JKUBBIX CUCTEM.

[Tpobnema BOSHUKHOBEHHSI KU3HU. KpealmoHn3M 0 mpOrCX 0K ACHUH )X13HUA. CIIOHTaHHOE
npoucxoxaeHue xxku3nu. OnwiTel JIazapo Crnonanzanu u Jlyu Ilactepa. OCHOBHBIE MOJIOKEHUS
Teopur Bo3HUKHOBeHMS xu3HU AWM. Omapuna u J[.Xonaeitna. Onbitel C.Mumiepa u Opu ¢
a0MOTreHHbIM CHHTE30M. MoHOGMIeTHYeCKUE U MONU(PETUTHIECKHE THIOTE3bl MPOUCX0XKICHUS
KU3HU. Teopus nancnepmuu.

Tema 2. XumMuyeckas opranum3anusi KUBbBIX OpPraHU3MOB. Heopra}mqeume
BelIECTBA U UX POJIb B )KUBHEACATEIBHOCTH

EnuMHCTBO XMMHUYECKOTO COCTaBa )KHUBOTO. DJIEMEHTAPHBIN COCTaB KUBOM MaTepuu. Makpo-
Y MUKPO3JIEMEHThI. MUHEpaJbHbIE BEIIECTBA U UX POJIb B )KU3HEAEATEIbHOCTH. 3HAYEHUE HOHOB.
pH cpenst 1 postb HOHOB B €r0 MOAJIEP)KaHUU. ByQepHbIC CHCTEMBI.

Bona kak kommnoHeHT Ouojormueckux cucteMm. CTpyKTypa, CBOMCTBa, pOJIb BOJIBI B
JKU3HEIEATENIbHOCTU. BOIHBIN MOTEHIIMAI.

Crtpoenue, cBoiicTBa U GYHKIIMH OPTaHUYECKUX COSTUHEHHM, BXOIAIINX B COCTAB KUBBIX
opraam3mMoB. @DepMeHTBI, pPOJIb BUTAMHUHOB, METAUIOB H JPYruX Ko(aKkTOpoB B
(GyHKIIMOHUPOBaHUU (DEPMEHTOB.

KpaTkass xapakTepucTika TOPMOHOB, MX XHMHYECKas MPUPOAA, OMOIOTHYECKas POJIb
Makpospruyeckue coenuHeHusi, ux Ouonoruyeckas poib. OcoOEHHOCTH CTPOCHHUS, (PyHKIUU
HYKJICUHOBBIX KHUCIIOT

Tema 3. Opranuszanus ;xuBoii Mmatepun. Hekierounsie popmbl JKku3HI

DopMbI OpraHu3aliy JKUBOTO BEIIIECTBA: TOHATHE, pa3HOBHUIHOCTH. HekiieTouHble (popMbl
*u3HU. Bupycel u 6akteprodaru. OTKpbITHE M 0COOEHHOCTH CTpoeHUs BUpycoB. Kitaccudukanus
BUpYyCOB. B3anmoencTre BUpyca ¢ KIETKON. Penpoaykuus BUPyCOB.

baktepuogaru.  XapakrtepHele  cBoiictBa  (aroB. Ctpoenue  Oakreprodaros.
B3aumoneiictBue ¢ara c kierkoil. XKusHennsiit nuki. [Ipumenenne 6akreprodaros.

Tema 4. Kuerounbie ¢opmbl xku3Hu. buosornvyeckoe pazHooOpasue U NPUHIUIBI
CHCTEMATHKHU KUBBIX OPraHU3MOB

Knerounsie ¢opmbl xu3Hu. [lpokapuorsl u 3ykapuoTsl. CTpyKTypHasi OpraHu3alus
kietok. [IpoucxoxaeHue sykapuoT. buonornyeckoe pazHooOpasue ¥ NPUHLIUIBI CHCTEMATHKH.
['pu6s1 ¥ rprbono100HbIE OpraHU3MBbl, PACTEHHUS, KUBOTHBIE, UX MPOUCXOXKICHHE.

CTpyKTypHbIE YPOBHHM OpraHM3alMM >KUBOM MaTe€pHH: MHUKPOCHCTEMBI, ME30CUCTEMBI,
MakpocHUcTeMBI. JIMCKPETHOCTh U LIETOCTHOCTD KHUBOTO.

Tema 5. O0MeH BewecTB U NMpeBpalieHHe JHEPIUHU B )KMBBIX CHCTEMaX
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Obmen BEIIIECTB MEXTY OpPTraHU3MOM u
BHEIITHEW Ccpeioi Kak ycioBHe ku3HU. CIocoOBl MUTAHUSI )KUBBIX OpraHu3MoB. [ eTepoTpodHsIe,
MHUKCOTPO(HBIC, aBTOTPO(HBIE OPTraHU3MBI.

DHepreTudeckuii oOMeH. DTallbl YHEPreTUYecKoro oOMeHa. A’poOHBIE U aHAIPOOHBIE
opranusMbl. beckucioponHoe okucieHue, uiau Taukonus. KuciopoaHoe okucieHue, WU
neixaHue. JleruapupoBanue cyOCTpaToB U OKHUCIEHHE BOAOPOAAa KaK MCTOYHHMK SHEPrUM IS
cunrteza ATO.

Baxwneitmume ¢popmbl mactuyeckoro oomena. @OTOCHUHTE3, €r0 3HaUYE€HUE, KOCMUYECKast
poib. @a3el porocuHTe3a. CBETOBBIE W TEMHOBBIE PEAKIMU (OTOCHHTE3a, UX B3aUMOCBS3b.
XemocuHTe3. Posib XeMOCHHTE3UPYIOIMX OaKkTepuid Ha 3emiie

Tema 6. Pa3mHokeHue U pa3BuTHE OPraHu3sMoB. Tunbl U GopMbl Pa3MHOKEHUS
OPraHu3MoB

becnonoe pasmHokeHue opranu3moB. llomoBoe pasmMHOXeHHE. OMOPHOHAIBHOE
pa3ButTHe: ApoOIeHHe, racTpysaus, NepBUYHbINA opranorenes. [loctaMOproHanbHOE pa3BUTHE.
Camble HEOOBIYHbBIE CIIOCOOBI Pa3MHOXKEHUS PACTEHUM U KUBOTHBIX.

Tema 7. OCHOBHBbIE 3aKOHOMEPHOCTH SIBJIEHUS] U3MEHYNMBOCTH M HACJIEICTBEHHOCTH
’KHBBIX OPraHU3MOB

HacneacTBeHHOCT, M HENPEPBHIBHOCTHh >KU3HU. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH.
H3MeHYnBOCTh: KOMOHMHATHBHAs, MYyTAI[MOHHAs. 3aKOH TOMOJIOTUYHBIX psaoB. Poib
HACJICICTBEHHBIX W CPENOBBIX (akTOpoB B ¢opmupoBanuu ¢eHotuna. CoBpeMeHHBIC
JOCTH>KEHHS] TEHETHUKU. DTUYECKHE OCHOBBI UCII0JIb30BAaHUSI HOBBIX TEXHOJIOTHUM.
I'enernka mona. AuddepeHuupoka mosua B mporecce pa3BuTus uenoBeka. COOTHOIIEHHUE MOJIOB
y 4enoBeKka. XpOMOCOMHBIE O0JIE3HH YeIOBeKa.

Tema 8. OOmme 3aKOHOMEPHOCTH 3BOJIIOLMOHHOIO NMPOUECCA M ABHAKYIIHE CHJIbI
IBOJIIOLMHU

OcHOBHbIE YepThbl OMOJOrHUECKON 3BOMIOLUU. VICTOPHS pa3BUTHS SBOJIFOLMOHHBIX UICH.
OpomononHoe yuenue Y. Jlapsuna. OCHOBHbBIE METOJIbI M3YUYEHHUsI SBOJTIOIMOHHOTO Tpoliecca.
Bun, ero xkpurepun u crpykrypa. llomynanus — cTpykTypHas €IMHULA BUJA U dJIEMEHTapHas
eauHuua sBomonuu. CrocoObl BuAooOpazoBaHus. MukposBononus. TBopueckas poiib
ecTecTBEHHOro otdopa. Makpossomtonus. Hanpasnenuss u nytu. buonorudeckuit nporpecc u
perpecc, apoMopdo3, uanoaganTauus, gereHepanus. [IpuunHel 6GHMogoruvyeckoro mporpecca u
perpecca. CuHTeTHyecKass TeOpUs 3BOJIONMU. Poib 3BOIIOIMOHHON TeopHH B (POPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI Mupa. DOpMUpPOBaHHE CUHTETUYECKOM TEOpUHU
ABOJIONMM. Pe3ynbTaThl 3BOMIONMU: MPUCIOCOOIIEHHOCTh OpPraHU3MOB K cpesle OOMTaHus,
MHOroo0pasue BUAOB. [UIOTE3bl MNPOUCXOXKIACHUS ueiaoBeka. UYenoBedueckue pachl, HX
TEHETUUYECKOE POJICTBO. bruoconuanbHas mpupoia 4ea0BeKa.

Tema 9. buocdepa, ee cTpykTypa, CBOHCTBA M IBOJTIONUS

O6mas xapakrepucTuka ouocdepsl, ee CBOUCTB U rpanull. Barmsnel B.J. Bepnaackoro Ha
CcymHOCTh Ouocdepsl U Hoochepy. Tumbl BemecTBa 6mocdepsl. YHKITUN KUBOTO BEIIECTBA.
BosneiicTBue yenoBeka Ha MPUPOAY U BaKHEHININE SKOJIOTHYECKHE POOIeMbl COBPEMEHHOCTH.
CocrosiHue OKPYXKAIOMIEH Cpeabl W 370POBHE YEIOBEKA. 30HBI IKOJIOTHYECKOW KaTacTpOdBI.

HCKOTOpBIC HpO6HCMLI pCFHOHaHBHOﬁ 9KOJIOTHUH.

4.3.1 IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a00OPATOPHBIX padoT
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TCOpCTquCKOﬁ INOATOTOBKH K

[IpakTHyeck K KaXXAOMYy 3aHSTHIO CTYJIEHTBl CaMOCTOSITEIbHO TOTOBST JOKJIAJ C
MIPE3CHTAIMEH 10 OJHON M3 BBIOpAHHBIX TeM. TeMbl BBIJAIOTCS TpErnojaaBaTeieM 3apaHee (Ha
IPEIbIAYIEM 3aHATHH) U COIVIACOBBIBAIOTCSA CO Bcel rpymnmoil. Bo Bpems camocTosTenbHON

CEMHHApPCKOMY

3aHATHUIO

CTYACHT

MOXET

IMOJIYYHUTDb

VHJUBHIYAJIbHYIO KOHCYJIBTALMIO Yy IIpernojasareid. Huke npencraBieHbl TEMbl CEMUHAPCKUX
3aHATHUH, TEMBI 1OKJIaJJOB U CAMOCTOSTEIbHON TEOPETUUYECKON MOATOTOBKHU € (hOPMOM KOHTPOIIS

1o TpeM paszjienam Kypca «O01iast Ouoaorus».

No paznena u temsl | HaumeHnoBanue TpynoemkocTb OneHouHbIe dopmupyem
/T1 JTACITATIINHEBI CEMHHApOB, (qac.) cpencTBa 13
MPAaKTUYECKUX U Beero | M3 Hux KOMIIETEHIT
1a00pPaTOPHBIX YacoB  |paKTHY e
pabot cCKas (MHOMKATOP
MOATOTO bl)
BKa
2 3 4 5 6 7
IIpenmer, 3a1a4n OIIK-1
1 o01el OuoIoruu. CBolicTBa, UK onk 1.1
CymHOCTh  JKW3HH, | CTPYKTYpPHO- Joknaz UK onik 1.2
CBOMCTBA JKUBBIX | HEPAPXUUECKUH 8 YceTHbli onpoc HJIK onki 3
CHCTEM MIPUHIAIT 2 IInceMeHHBIN Onpoc
Ilpoucxoxnenune OpraHU3allH JKHBBIX
KU3HH. VYpoBHH | cuctem
OpraHu3aLix
XuMuaeckast . OIIK-1
XUMHYECKUiT cocTaB
OpraHM3anus IKUBBIX MK on 1.1
2 JKHBBIX CHCTEM. Poitb Jlokman
OPraHu3MOB: HeODIAHTIECKIX I 1 HIIK onik 1.2
Heoprannueckne u o F?II)HI/I‘IGCKI/IX 12 9 YeTnplit onpoc UK o 3
OpraHuuecKue p [TucpMeHHBII onpoc
BEIIECTB B
BEII[ECTBA U HX POJIb B
KU3HEICATETbHOCTH
KU3HECATEINLHOCTH
Opranuszanus >KUBOH Jloknan OIIK-1
3 MaTepuu. Bupycer. 10 YCTHBII 0poc UK ok 1.1
Hexnerounsle popmel | bakrepuodarn 2 TTHcEMeHHBIH Onpoc HJIK onk 1.2
KU3HHU Hﬂ[( OJIK1.3
Knetounsie  opmel OIIK-1
4 KU3HU. HJIK onx 1.1
Buonorunueckoe Kietounsie  (opmsr 1 Hoxna HJIK onx 1.2
paszHoobpasue u | xu3Hu. TIpoKaproThl 2 9 YeTHbIi onpoc HJIK onxi.3
TIPUHIHITHL 1 DYKapHOTHI [TucemennbIi onpoc
CHCTEMAaTHKH JKHUBBIX
OpraHu3MOB
OIIK-1
O6MeH BeliecTB HJIK onx 1.1
5 e OOMEeH BelecTB H Hoxnazn WK
TpeBpaleHue T — 11 YCTHBIH ompoc OnK 1.2
9HEPTUH B  JKHUBBIX besparl 2 I = UK onki 3
SHepruu MCBMEHHBIH OMpOoC
cHCTEeMax. KCP
Komnoksuym OIIK-1
6 Crroco0br Tumer u  dopMsr 11 Jloknan HJIK ok 1.1
Pa3MHOXKEHUSI Pa3MHOKCHHUS 5 VerHbtit onpoc HJIK o 1.2
OpraHu3MOB OpraHu3MOB TTHChMeHHBIH onpoc HJIK onx13
OcHoBHBIE DopMEI OIIK-1
7 3aKOHOMEPHOCTH thfquHBOCTH Hoxnan HJIK opk 1.1
ABJICHUS] oRATis © o -Taumx 14 VerHelii onpoc K onxc 1.2
HU3MEHUYUBOCTH u M 2 IIncpmenHbIii onpoc HJIK onx1.3
" MYTareHHBIX KCP
HACJIE/ICTBEHHOCTH
(akropax.
YKUBBIX OPTaHU3MOB
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O06mmue OIIK-1
) 3aKOHOMEPHOCTH OCHOBEI Jloknan UK onk 1.1
3BOJIFOLIHOHHOTO " HJIK onx 1.2
i} YBOJTIOIHOHHOTO 12 ) VYernbli onpoc ng o
fiporecca " | yuaenns ITHCBMEHHEIH 0mpoc 7IK1.3
JBIDKYIIHE CHIIBI
3BOJIFOLIHH
MK-1
Buocdepa, ee | CrpoeHue U TPaHHUIIbI ﬂoxnaa“ H?ZK o
9 CTPYKTYpa, CBOiicTBa | Guochepbl 12 9 YerHblit onpoc UK [
¥ SBOITIOLIHS ITuceMeHHBIH ompoc K ork 1.2
HJIK onk1 3

CTYJA€HTAMM B PaMKax camocTosiTe/bHoil padotsl (CPC)

4.3.2 TIlepeyeHb TeM (BONPOCOB), BHLIHOCHMMBIX HA CaMOCTOSITEJIbHOE W3y4eHHe

HpaKTI/I‘-IeCKI/I K KaXIOMY 3aHATHIO CTYACHTBI CaMOCTOATCIBHO TOTOBAT MOOKJIAJd C

Ipe3eHTalMel 1Mo OAHOM U3 BBIOpaHHBIX TeM. TeMbl BBIIAIOTCS IpenojaBaresieM 3apaHee (Ha
IpEIbIIyIEM 3aHATHH) U COIVIACOBBIBAIOTCS €O Bcell rpynmnoil. Bo Bpemsi camocTosITeNbHON
TEOPETUYECKON IOATOTOBKM K CEMHUHApPCKOMY 3aHATHIO CTYICHT IOJy4YacT MHAMBHIYAJIbHYIO
KOHCYJIBTALIMIO y IIPENOAABATEIA.

Ne i/

Tema

3aganue

dopmupyemas
KOMINeTeHIHs

IIpeamer, 3amaum  oOIIEH
Ouonoruu. CyuiHoctb
KHU3HH, CBOMCTBA JKHUBBIX
cucreM.  [IpomcxoxneHue
JKU3HU. YpoBHu
OpTaHM3aINN

N3yuuts TeopeTudecKuil
Marepuall 110 BOIpocaMm:
«Mcropus u 3Tansl ee
pa3BUTHS OUOJIOTHUNY;
«KoHnenuuu u COBpEMEHHOE
COCTOSIHUE po0IeMBbl
MIPOUCXOKACHUS KU3HU;
«OTamnsl pa3sBUTHs JKU3HU Ha
3emie»

OIIK-1

UJIK

OIIK-1.1
OIlK-1.2
OIIK-1.3

Xumuaeckast OopraHuzanus
JKUBBIX OPTaHU3MOB!
HeOpFaHI/I‘ICCKI/Ie BE€IICCTBA
" UX pOJib B
KU3BHCACATCIbHOCTHU

W3yunts TeopeTnueckuit
MaTepual 1o BOIPOCaAM:
«XUMHUYECKUH cOCTaB KJIETKHU:
Heopranuueckue BeniecTsa »
«Bopa u Heopranuueckue
HOHBI», «Mabie
OpTaHUYECKUE MOJIEKYIIbIY;
«YPOBHM OpraHuzaluu
CTPYKTYPBI OCIIKOB ¥ UCTOPHS
HX YCTaHOBJICHUS»;
«HyxneuHoble KHUCJIOTBI-
BaXHEUIIEe OHOIIOIUMEPBI»;
«Ponb BUTaMHUHOB B
OpraHu3Me YelIOBEeKay,
«I"OpMOHBI U UX
OuosoruuecKas poib»
«DepMeHTHI-ABUTATETU
KU3HNY, «PrO03MMEBI 1
JHKa3zumbr», «['unore3a PHK
MHpay

OIIK-1

UK
OIlK-1.1
OIlK-1.2
OIlK-1.3

Opranuzanus >KxuBon
Mmarepuu. HeknerouHsle
(OPMBI XKHU3HH

N3yunts TEOPETHUYECKHH
MaTepHaJl 110 BOIIPOCaM:
«BupychI-HeKIIeTOUHbIE
(OPMBI KHU3HUY;
«bakrepuogaru-

C€CTCCTBCHHBIC CpC€aCTBa

OIIK-1

UIIK-1
OIK-1.1
OIK-1.2
OI1K-1.3
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O6oppOBI ¢ OakTepusMH»

«Ilpnonsl-  WHGpEKINOHHBIE
arcHTHI»
W3yants TEOPETHUYCCKHHA OIIK-1 NaK
MaTepHaJl 110 BOTIPOCaM: OIK-1.1
«Krero4ynsie GOpMBI XKUZHIN; OI1K-1.2
«Apxeum Kak OCOOBIH IOMEH OIIK-1.3
Knetounsie (OpMBI )KU3HA. | MIPOKAPHOTY; «Ctpoennue,
Buonoruueckoe JYKapHOTHOM  KIETKH U
pasHooOpa3ue ¥ NPUHLIUNBI | QYHKIUH ee OpraHes;
CUCTEMAaTHKH YKHUBBIX «OTIUYUTENbHBIE
OpraHU3MOB «CpaBHUTENbHAs
XapaKTepUCTHKA MPOKAPUOT U
JYKapUOT»
«Hayunas  xiaccuduxamus
OPTaHHU3MOBY.
W3yants TEOPETHUYECCKHHA OIIK-1 NaK
MaTepHal 110 BOTIPOCaM: OI1K-1.1
«ABTOTpO(HBIE u OITK-1.2
reTepOTPO(HBIE OPraHU3MBbI»; OIK-13
OOwMeH BemecTB U «OHeprus B )KUBOH NpUPOIE;
TpeBpalIeHUE IHEPTUHU B «O0meH BEILIECTB u
KHBBIX CUCTEMAX. IpeBpalleHe JHEeprUu B
JKHBBIX CUCTEMAX»;
«MexaHu3mbl 00pa3oBaHUs U
HCIOJIb30BaHUs ATP
B )KUBBIX CHCTEMaxX»
Wzyanth TEOPETHUYCCKHIHA OIIK-1 UIIK-1
MaTepHal 1O  BOINPOCAM: OI1K-1.1
Crnoco0b! pa3MHOKEHUS «DopMBI 6ecmonoro OIIK-12
OpraHu3MOB Pa3MHOKCHHUS OPTaHU3MOBY; OIK-13
«ITonoBoe Pa3MHOXEHHUE»
«OHTOTEeHE3»
W3yuuts TEOPETUYECKUI OIIK-1 naK
MaTepual 10  BOIpOcaMm: OIK-1.1
OCHOBHBIE 3aKOHOMEPHOCTH | «OCHOBHBIE 3aKOHOMEPHOCTH OITK-1.2
SIBICHUSI W3MEHYMBOCTU M | HE3aBUCHUMOIO HACJIEIOBAaHUS OITK-1.3
HACJICJICTBEHHOCTH  JKMBBIX | TC€HOB u [IPU3HAKOBY;
OpraHHU3MOB «OCHOBHBIE 3aKOHOMEPHOCTH
CIICTIJICHHOTO  HACJIEJJOBAaHUS.
l'eneruka mnona», «Dopmbl
HN3MEHYHBOCTHY.
Wzyunth TEOPETHYCCKHHA OIIK-1 UIIK-1
OOmue  3aKOHOMEPHOCTH | MaTepHall MO  BONpOCaM ONK-1.1
SBOJIOLMOHHOTO Tporiecca u | «Oomme 3aKOHOMEPHOCTH OIK-12
JBIDKYIIME CHIIBI 3BOJIIOIIMK | ABOJIOIMOHHOTO Mponecca M OIK-13
JIBIDKYIIIHE CHIIBI SBOJTIOLIAN
N3yuuts TEOPETUYECKUI OIIK-1 NAK
buocdepa, ee crpykrypa, | Marepuall 1O BOIpOCaM OITK-1.1
CBOWCTBA M 3BOJIIOLUS buochepnsrit YPOBEHb OIK-1.2
OpraHU3aIiH KUBOTO OITK-1.3

4.4. MeToauyeckue yKa3aHusi 10 OPraHU3alMH CAMOCTOSITeIbHOM PadoThl CTY1€HTOB
CamocrosrenbHas paboTa CTYJAEHTOB SIBJIAETCS COCTABHOM 4acThIO y4EOHOTro mporecca u

npeciacayeT CICAYOINEC LCIIN:

* COBEpIICHCTBOBAHHE HABBIKOB CaMO0OOpPa30BaTEIbHOM pabOThl KaKk OCHOBHOTO MYTH

IMOBBIIICHUA YPOBHA 06pa3OBaHI/I}I;

* yriayOJieHue U paclIMpeHHue 3HaHUM 10 IPEMETY.
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Jlyiss  opraHM3any CaMOCTOSITENFHOW paboThl Mo auciuiuiiHe «OO0mas OHOIOTHs
WCITOJIB3YIOTCS CIeAYIONHKE POPMBI CAMOCTOSATEILHON yu4eOHOM paboTHI:

* U3y4YEHHUE MaTepuaa, U3J0KEHHOTO B JIEKLUAX;

* M3y4YECHHE M aHAJIN3 PEKOMEH/I0BaHHOH JIUTEpaTyphl;

* CaMOCTOSITEJIbHBIM IOMCK, M3Y4YE€HHE W aHAIM3 JIUTEpaTypbl IO IUCUUIUIMHE, HE
yKa3aHHbIN B CIIUCKE PEKOMEHI0BAaHHOMN JINTEPATYPBbI;

* CaMOCTOSITEJIbHOE H3Y4YEeHHE YUeOHOTO MaTepuasia, MPeayCMOTPEHHOTo paboueid
IIPOTrPaMMOii, HO HE U3JI0’)KEHHOT'O B JICKIUSX;

[lonroroBka K MNpPaKTUYECKOMY 3aHATHIO COCTOMT B TEOPETUYECKOW MOATOTOBKE H
BBINOJIHEHUH [TPAKTUYECKUX 3a/1aHuil (pelleHne 3a/1a4, OTBEThl Ha BOIIPOCH! U T.1.):

* IOJrOTOBKA K ONPOCY;

* IOArOTOBKA K KOJUIOKBUYMY;

* TIOJIrOTOBKA pedepaTos;

* TOArOTOBKA YCTHBIX JJOKJIA/I0B;

* IOJrOTOBKA K TECTUPOBAHUIO (TIpU HAIUYMH);

* IOATOTOBKA K 3a4eTy.

Iucomennvlie pabomwl. 10 u3ydyeHUs] T€M, HE H3JIOKEHHBIX B JIEKIIMH, PEKOMEHIYETCS
UCII0JIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIBHYIO JINTEPATYPY, a TAKKE UCTOUHUKH, HaliIeHHbIE TIPU
NOMOIIM  MH()OPMAIIMOHHO-CIIPAaBOYHBIX W TIOMCKOBBIX. /JlJs 3aKkperuieHus Marepuana
peKOMeHyeTcs JAeaTh KpaTKUEe KOHCIEKTHI 110 TEME.

Pexomenoayuu no noocomoexe pepepama

Pegepam — popma nucbMeHHOHW pabOTHI, KOTOPYIO PEKOMEHJIYETCS MPUMEHSTh IpU
OCBOEHUU BapUATUBHBIX (MpOo(UIbHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0ol KpaTKoe U3JI0KEHHE COJIepyKaHUs HayYHbIX TPYIOB, JUTEPATYPHI 10 ONPEAETICHHOMN TeMe.

3amadya TOATOTOBKHM pedepara — 3aKpeNuTh 3HAHHS, IOJYyYCHHbIE IPH H3YYCHUHU
TEOPETUYECKOI0 Kypca, U IMOJYYUTh HABBIKM CaMOCTOSITEILHOTO H3YyYEHHsI MEXyHapOJHBIX
HCTOYHHKOB COBPEMEHHOH JHMTEpaTyphl Ha aHTJIMHCKOM si3bIKe. Pedepar mpezncrasisier coboit
KpaTKUi aHAJIMTUYECKUI 0030p MUHUMYM OJIHOT'O UCCIIEA0BAaHMS B 00J1aCTH SKCIIEPUMEHTAIbHON
OMOJOTUM  KJIETKM C IPUMEHEHHEM MOJIEKYJIIpPHO-OMOJIOTMYECKUX METOJO0B  aHaIu3a.
HccnenoBanue, BoIOpaHHOE JUIsl 0030pa, TOKHO OBITH OIyOJIMKOBAHO HAa aHIJIIMMCKOM s3BIKE B
peleH3uPYEMBbIX MEXKIYHAPOIHBIX M3JAAHUSX HE paHee, yem 3a mocieanue 10 mer. CryaeHT
CaMOCTOSITENIbHO BbIOMpaeT TeMy pedepara M NMPOU3BOAMT MOUCK CTaTbU, MO KOTOPOH Oyner
JIeJ1aTh aHATMTUYECKHUI 0030p, ¢ UCOIb30BAaHUEM JOCTYIHBIX 0a3 JAHHBIX HAYYHOU JIUTEPaTypPhl
U TOUCKOBBIX cucTeM. CTaThd M TeMa pedepara JOKHA ObITH OJ0OpEHa IpernojaaBareieM
muciumuinHel. [Ipu moxaroroBke pedepata CTYIEHT JAOMOJHUTENBHO MOXET HCIOJIb30BATh
yueOHyl0, CHEIMaJIbHYI0 M CIpPAaBOYHYIO JIUTEPaTypy, HayuHbleé CTaTbU B POCCUHMCKHX U
MEXIYHapOAHBIX M3aHusAX. Pedepar npeacrasisiercs CTYJEHTOM Ha JIEKTPOHHOM HOCUTENE U
JIOJDKEH COZEPKATh CIENYIOIIME pa3eiibl: TUTYJIBHBIN JIUCT, CONEP)KaHNE, BBEIACHUE, OCHOBHAS
4acTh, 3aKJII0YEHUE, CITUCOK UCTIOJIb30BAaHHOM INTEpaTyphl. B OCHOBHO YacTH MPUBOAUTCS 0030p
UCIIOJIb30BaHHBIX B OIYOJMKOBAHHOM HMCCJIEIOBAaHUN METOJIOB U pe3ynbTatoB. O0beM pedepara
nojkeH coctaBisTh 10 - 15 cTpanu, HO He Oosiee 20 cTpaHUI] MaTMHOIIMCHOTO TeKCcTa (hopMara
A4, mpudptom Times New Roman kernem 14 uyepe3 1.5 mntepBana. Odopmienue pedepara
MPOU3BOJIUTCS  COTJIACHO PEKOMEHJAlUsM Y4eOHO-METOAMYECKONH KOMHCCUU  OHOJIOro-
nouyBeHHoro gakynbrera PI'BOY BO «UI'Y» 11 KypCOBBIX U BBIITYCKHBIX KBaTH(PHUKAIIMOHHBIX
pabot. Takxke nomyckaercs odopmieHue pedepata B coorBercTBuu ¢ ['OCT 7.32—2017,
YCTAQHABJIMBAIOUIMM O0IIuEe TpeOOBaHUS K CTPYKTYpe M MpaBuiaM OQOPMIICHHS OTYETOB O
HAyYHO-UCCIIEIOBATENbCKUX paboTax.

3ammra pedepaTta mpou3BoIUTCS B (opMme A0KIana (YCTHOTO BBICTYIUIEHHUS) CTy/AEHTa Ha
MIPAKTUYECKOM 3aHSATUU Mepel ayAUTOpUel, BKIIIoYarolle B ce0sl CTYACHTOB U MPernoiaBaTeis
JUCUMIUIMHBL.  JIOK7aa MAOMDKeH CONMPOBOXKIATHCS HATISAHBIM IPEICTaBICHHEM KpPaTKOTO
coJiepkaHus pedepara B BUAE IPE3EHTALINHU, BBIIIOJHEHHOW C UCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
IIPOrpaMM U OTPaKaAIOIIEH OCHOBHBIE IOJIOKEHMSI 110 COOTBETCTBYIOLIEH TEME, BKIIIOYAOLIEH
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HaTJISTHBIC MaTEePHUAIBI (CXeMbl, TaOIUILL, poTo 1 T.1.). [Io OKOHYaHWY TOKIa/1a CTYACHTY 3aJaf0T
BOIIPOCHI, KaK IpernojaBaTeib, TaK M CTYACHTBI, HAa KOTOpbIE MOKJIAIYUK JOJDKEH JaTh
HCUYEPIIBIBAOLINE OTBETHI.

3ajmauell J0KJIana B BHUAE YCTHOTO BBICTYIUICHHS SIBJISICTCS IOJIYYEHHUS! HEPBUYHBIX
HABBIKOB KPaTKO W HAIJBIIHO MPEICTaBIATh PE3yNbTaThl HCCIEAOBaHHUS W (HOPMUPOBAHUE
HaBBIKOB M YMEHUW BeJIeHUs HayyHOM nauckyccud. OIlleHKa JOKJIaJa OCYIIECTBIISIETCS B
COOTBETCTBUE CO CJICAYIOIIMMU KPHUTEPHUSAMHU: YETKOCTb M3JIOKEHUS OCHOBHBIX JJIEMEHTOB
pedepara; moHUMaHHE U3y4yaeMon NMPoOIeMbl U METOI0JIOTUH HAYYHOTO UCCIIEOBAHUS;, YMEHHUE
BBIABJISITh CHJIBHBIE CTOPOHBI M HEJJOCTATKU H3JIOKEHHBIX B CTaThbe TEOPUM M MCIOJIb30BAaHHBIX
METOJI0JIOTUYECKUX MOJIX0/I0B; BllafieHnEe MpodecCHOHaTbHON TEPMUHOJIOTUEH; YMEHHE OTBEYaTh
Ha BOIPOCHI ayIUTOPHH.

PekomeH()aL;uu 10 N0020MoeKe npesenmayuu

Ilpesenmayuu — cmnoco0 TpeacTaBIeHUsT WHPOPMALMU, COYETAIOUINH B cebe TEeKCT,
TUIEPTEKCTOBBIE CCHIIKU, KOMIBIOTEPHYIO aHUMAIIHIO, FPpaUuKu, BUIEO, MY3BIKY U 3BYKOBOU PsiJI
(HO He 00s13aTENIEHO BCE BMECTE), KOTOPBIE OPraHM30BaHbI B €AUHYIO cpeay. [Ipe3enTamnus nmeer
CIOXKET, CIICHapUH U CTPYKTYPY, OPTaHHW30BAHHYIO ISl YAOOHOTO BOCHPHUATHS HWH(MOPMALIUU.
OTnUuuTEeNbHON OCOOEHHOCTBIO INIPE3EHTALUU SBISETCS €€ WHTEPaKTUBHOCTb, TO €CTh
co3JaBaeMast 1715 0JIb30BaTENsl BO3MOKHOCTh B3aUMOJICHCTBHUS YEPE3 AIEMEHTHI YIIPABICHHUS.
[IpesenTammst Bceraa COCTOMT W3 JABYX OCHOBHBIX KOMIIOHEHTOB: WH(OpPMAaLUH, KOTOPYIO
BBICTYMAIOUIMI XOUYeT JIOHECTH IO ayJuTOPHHM, U MaHEphl HU3JO0KEHUSA. DTO O3HAYaeT, 4To,
BBICTYIas MI€pEJ] ayJUTOPUEH, CIIeIyeT COCPENOTOUYUTHCS Ha ABYX MOMEHTAX: UTO FTOBOPUTH U KaK
roBoputh. Hamrcannelili Ha Oymare TeKCT moMoraer 0ojiee YeTKO M MOCIEA0BATEIbHO U3JI0KHUTD
marepuai. [IpesenTannu oObruHO nenaroT B PowerPoint, B Impress, 6o B Acrobat.

XoTtenoch Obl BBIICIUTh OCHOBHBIC ATalbl MOATOTOBKHU Ipe3eHTauuu: 1. [Ipesenranus -
3TO, TI0 CYTH, KOHCTIEKT peun. 2. [Ipe3eHTarus cocTout u3 cnaiinos. CtapaiiTech mpuaepKUBAThCS
MPUHIINIIA: OJMH CJIAi/ - OIHAa MBICIIb. Y O€IUTEIbHBIMU OBIBAIOT MPE3CHTAINH, KOTJa Ha OJHOM
ciaijie JaéTcsl Te3UC U HECKOJIBKO €ro J10Ka3aTeiabCcTB.3. TUTYIBHBIN Cliali] TOJIKEH CONEPKaTh
Ha3BaHME IpE3eHTaINK, e€ aBTOpa, KOHTaKTHYI HH(popManuio aBropa.4. Ha BTOpOM craiine
OOBIYHO MpEACTaBJIEH IUIaH NPE3EHTALUH, OCHOBHBIE pa3felibl UM BOMPOCHI, KOTOpblE OyayT
paccMoTpeHbl.S. OcTanbpHbIE ClIalibl, B UAEAIE, HY’)KHO CTPOUTD 10 MOZEIIN: TE3UC -aAPTYMEHTBI —
BBIBOZ.6. BEIBOABI Bcerga MOJDKHO OBITH JAaHBI SICHO M JIAKOHWYHO Ha OTIEIBLHOM clanae.7.
[Tpeanocneauuii criaiig JODKEH coaepkaTh MH(OpMAIMI0 00 HCIOJIb30BAHHBIX HCTOYHHUKAX
JTUTEpaTyphl, HUHTEpHET-pecypcax.8. [locimenuuii crnaii MOXKET TOBTOPSATH TUTYJIBHBIA C
nobasnenuem ¢passl "Crnacubo 3a BHUMaHue!"

[Tpu cocraBieHUM Mpe3eHTAlM Ba)XKHO YUUTHIBaTh, YTO HEJIb34 Ha CllaiijjaXx MHucath BCE,
4TO BBl cOOMpaeTech cka3aTh. Ha ciaii bl JOIKHBI TOMACTh TOJIBKO CaMble BaXKHBIE TE3UCHI, CAMBIE
HEoOX0IUMbIE («TOBOPSIIME)») TaHHBIE, a TaKXKe TpadUUecKril MaTeprall: JuarpaMmbl, pPUCYHKH,
dororpaduu, KOTOpbIE Jydllle BOCIpUHUMAIOTCS aynuTopueid. Crapaiitech JenaTh cliailibl Ha
OJIHOPOJHOM CBeTJIOM (oHe. JlenaiiTe TekcT Oojiee KOHTPACTHBIM. Jlydlle m1ucaTh TEMHBIM IO
cBeTiioMy (poHy. BeinensiiTe kitoueBble CI0Ba B IPEIOKEHUH KUPHBIM MIPUGTOM HITH IIBETOM.
TekcT nmuIIMTE KPYNHO, MJIOTHO HAOpAaHHBIM TEKCT C MAJEHBKUMH IPOMEXYTKAMH MEXIY
cTpokamMM OyzneT uuTatbes TpyaHo. Ilepen mpeseHTanuell 00s3aTeNbHO HY)XXHO IPOBECTH
PENeTUIINIO, TOTAa MOKHO MOHSTH, IJIe MOTYT BOSHUKHYTh TPYJIHOCTH, TOYYBCTBOBAThH PEAIbHBIN
XPOHOMETPaXX MPE3EHTAINH, a TAKXKE UCIPABUThH 3aMEUEHHBIE [0 X0y OLITHOKH.

Kpumepuu oyenxu pegpepama

N3noxeHHoe MOHMMaHWe pedepaTa KakK ILEJIOCTHOIO aBTOPCKOIO TEKCTa OMpeAesser
KPUTEPHH €ro OIEHKU: HOBU3HA TEKCTa; CTETIEHb PACKPBITHS CYITHOCTH BOIPOCA; COOIIOICHUS
TpeGoBaHU# K 0(hOPMIICHHIO.
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Hosusna mexcma: a) ymenne paboTaTh C UCCICIOBAHMSIME, KPUTUYSCKOW JIUTEPATYPO,
CHCTEMaTH3UPOBATh U CTPYKTYPUPOBATh MaTepUaT;, 0) CaMOCTOSITEIbHOCTh OIICHOK U CY)KJICHHIA;
B) CTHJIEBOE €/IMHCTBO TEKCTA.

Cmenenb packpvimus cywHOCMU 60npoca. a) COOTBETCTBHE IUIaHA TeMe pedepara; O)
COOTBETCTBHUE COJICPKaHUS TeME U IIaHy pedepaTa; B) MOJTHOTA U TIIyOMHA 3HAHUUN 110 TEME; T)
000CHOBAaHHOCThH CITOCOOOB W METOJOB pabOThI ¢ MaTepuajoM; €) yMeHHe 00oOIaTh, JenaTh
BBIBO/IbI, COTIOCTABJISITh PA3IUYHBIC TOYKH 3PSHHUSI 10 OJTHOMY BOIIPOCY (mpobieme).

Cobnrooenue mpebosanuil K 0¢hopmieHuro . a) HACKOJIBKO BEpHO O(DOPMIICHBI CCBUIKM Ha
UCIIONIB3YEMYIO JIUTEPATypy, CIHCOK JIUTEPATyphl; O) OIEHKA TPAaMOTHOCTH U KYJIBTYpPBI
U3JI0KeHUs (B T.4. opdorpaduueckoi, MyHKTYaIIHOHHOMN, CTHIIMCTHYECKON KYJIBTYPHI), BIIJICHUE
TEPMHHOJIOTHEH; B) coOmroeHue TpeboBaHuii kK 00bEMy pedepara.

* OueHka «3aumeno». TemMa TOTHOCTHIO PACKPHITA, MPOAHATHM3UPOBAHO COBPEMEHHOE
COCTOSTHUE BOIIPOCA, MaTepual H3JIOKEH JIOTHMYHO, IMOCleoBarenbHo, pedepar odopmieH B
COOTBETCTBUH C TEXHUYCCKUMU TPEOOBAHUSIMH, MPEIBSIBISIEMbIMU K TAKOTO POJ/ia paboTam.

* OreHka «He 3aumeHoy - TeMa He PaCKPhITa, CKYIHBINH 00hEM MPUBEIACHHBIX MaTEPHAJIOB.

Kpumepuu oyenku ycmuoeo doknaoa

OneHka yCTHOrO JOKJIa/1a OCYILECTBIIIETCSI B COOTBETCTBUE CO CIEAYIOUIMMU KPUTEPHUSIMHU:
YEeTKOCTh H3JI0)KEHUSI OCHOBHBIX JIEMEHTOB pedepaTa; NOHUMaHME HM3y4aeMoi NHpoOjeMbl U
METOJOJIOTUHA HAy4YHOI'O HCCIIEIOBAHMS; YMEHHE BBIABIATH CUJIBHBIE CTOPOHBI M HEIOCTATKU
U3JIOKCHHBIX B CTaTb€ TEOPUH W HCIIOIB30BAHHBIX METOLOJOTMYECKUX ITOAXOOB; BIIAJICHUE
npoeccuoHaNbHOM TEPMUHOJIOTHEHN; YMEHUE OTBEYaTh HAa BOIPOCH! Ay IUTOPUU.

* Onenka «omauunoy». B 1oKiaje MOJHOCTbIO pacKpbiTa TE€Ma, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOINPOCA; CTYAEHT CBOOOJHO BIaJeeT MaTepualioM, M3JIaraeT ero
JIOTUYHO, MOCJIE10BATENIbHO, JAKOHUYHO, XOPOIIUM HayYHBIM SI3bIKOM. JlOKJIaJ] COITPOBOXKAAETCS
Ipe3eHTalMel, KOoTopass COCTaBlIeHAa C COOJIIOJICHHMEM OO0IuX TpeOoBaHUM odopMieHHUS,
COJICPKHUT CCHUIKM HAa MPUBEACHHBIE (POTO, pUCYHKH, cxeMbl U T.1. Ilpu oOcyxaeHnn cTyneHt
JIEMOHCTPUPYET NOHMMaHME U3y4yaeMoil MpoOyieMbl U METOJOJIOTUM HAayYHOI'O HCCIIEIO0BaHMS,
BJIaJICHHE NPOPECCUOHANIBHON TEPMHUHOJOTHUENH M YMEHHE TIpPaMOTHO OTBE€YaThb Ha BOIPOCHI
ayJIUTOpHUH.

* Ounenka «xopoioy». TeMa packpbITa, IPUBEIEHO JOCTATOUHOE KOJMYECTBO MaTepUaa,
HO IIPM 3TOM MaTepual B HEIOCTATOYHOM CTENEHW IPOAHAIM3UPOBaH aBTOpoM. Mmerorcs
HEeJ0YeThl B O)OPMIICHUN MPE3EHTALMU WM MPE3EHTALMSI HE B TIOJTHOW CTEIIEHU COOTBETCTBYET
o0muM TpeboBaHusiM. OTBETHl CTYJEHTAa Ha BONPOCHI HE SIBIISIOTCS HMCUYEPHBIBAIOLIMMHU U
apryMeHTHPOBAHHBIMHU.

* OneHka «yIOBJIETBOPUTENBHO». Tema packpbplTa HE IIOJHOCTBIO, MaTepuan He
MIPOAHAIU3UPOBAH, CTYJEHT IOKa3blBa€T MOBEPXHOCTHbIE 3HaHUA. [Ipe3eHTanus 4YacTUYHO
COOTBETCTBYET YCTAHOBJIEHHbIM TpeOoBaHusM. [Ipu oOCyXIeHMHM [OKJIaja CTYIeHT JaeT
HENPaBWJIbHBIE UM UCUYEPIIBIBAIOLINE OTBETHI.

* OueHka «HEyJIOBIETBOPUTEIbHO». TeMa He pacKphiTa, MPHUBEIEH CKYAHbIM 00BeM
MaTepuaia; Mpe3eHTalusl OTCYTCTBYET WJIM HE COOTBETCTBYET TpeOoBaHusAM. [Ipu obcyxnenun
JIOKJIaJia CTYAACHT HE 1aeT OTBETHI WJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5. IlpuMepHasi TeMAaTHKAa KYPCOBBIX padoT (IPOEKTOB)
Kypcosas pabota He mperycMOTpeHa yueOHbIM TIIaHOM

V. YYEBHO-METOAMYECKOE MW MHWH®OPMAIMOHHOE OBECIEYEHHE
JUCIHHUIIVINHBI

a) repeyeHb JUTEepaTypbl
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O6mas 6uonorus. y4. mocodue st By3os/ B.I1. Canosapoga, 1.b. Kamwxkun, O.B.
Myszanesckas, O.A. bepcenena; pea. B.I1. CanoBaposa. Upkyrckuii roc. yu-t, buos.-
nouB. ¢ak. - - Upkyrck: m3a-so UI'Y, 2014. - 603c. ISBN 978-5-9624-1167-5 (52 3k3).

. buonorus: B 2 xku. [Tekcr]: yueb. s cryn. mea. cnen. By3oB /B.H. Speirun [u ap.]
pen. B. H. fpeirun; — M.: Beicias nikoma, 2005. - 431 c.: ui.; ISBN 5-06-004588-9 (35
9K3.)

. buonorus [Tekcr]: yueb. mist cryn. Beicul. y4ue6. 3aBenenuit /C.I'. MamoHTOB [1 1p.];
pen. C. I'. MamonToB; M.: M3narensckuit IeHTp «Akaaemus», 2006. — 576 c.: wi.; ISBN
5-7695-2202-X (43 3k3.)

. Tetinop, [I. buonorus: B 3 T. [Dnekrponnsiii pecypc] / 1. Teinop. - D1eKTpoH.
TEeKCTOBBIC MaH. — M.: bunowm. Jlaboparopus 3uanwmii, 2015. - ObC "Jlanp". - Heorpanuy.
noctym. - ISBN 978-5-9963-2668-6
Yuncon, K. [IpuHIUIBI 1 METOIBI OMOXUMUHU U MOJICKYJIIPHOM OMOJI0THN
[DnexTponnsiit pecype] / K. Yuicon, [k Yonkep. - 2-e uza. - M: bunom. JlabopaTtopus
3HaHui, 2015. - 855 ¢. - (Meroas! B 6uosiorun). - Pexxum gocryna: 9bC "U3narenbcTBo
"Jlanp". - Heorpanuu. noctym. - ISBN 978-5-9963-2877-2.

. Uennos, FOpuii CepreeBuy. Beenenue B kietounyto 6uosnoruto [Tekct]: yuel. s yH-
ToB, / }O. C. UeHnos. - 4-¢ u3., nepepad. u A0IIL., cTep. u3ad. - M.: Anbsuc, 2015. - 494 c.:
ui., - (30 2K3.).

Konunues, Anexcanap Cepreesud. Monekynspnas 6uonorus [Tekcrt]: yueb. mis cTy.
By30B / A. C. Konnues, I'. A. CeBacThsiHOBA. - 2-€ U311, uctp. - M.: Akagemus, 2005. -
398 c.: mi. ;(59 ak3.).

. Pasun C. B. XpomaruH: yrakoBaHHbIN reHoM [DnekTpoHHbIi pecypce] / C. B. Pasun, A.
A. beictpunkuii. — M.: bunom. Jlaboparopus 3nanuit, 2012. - 170 c., Pexxum nocryna:
OBbC "U3nmarensctBo "Jlaup". - Heorpanny. moctym. - ISBN978-5-9963-0751-7
Opnos JI.C. Dkonorus U oxpana 6uocgepsl Mpu XUMUIECKOM 3arpsi3HEHHN:
VY4eb.mocobue a1t XuM., XUM.-TeXHOJ. u Ouod. crer. By3os/ [I.C. Opmos, JLK.
Camosuukona, 11.H. Jlozanosckast. — M.: Bercur. mk., - 2002. — 334 c¢. ISBN 5-06-

004 099-2 (7 7k3.)

10. Epémuenko O.3. Yuenue o 6mocdepe: yued. mocodbue 1is CTy/I. BBICII. y4e0. 3aBEICHHMA

/ 0.3. Epémuenko. — 2-e u3z.mepepad. u goir. — M.: M3naTenbekuii HeHTp «AKaaeMusy,

2006. — 240 c. ISBN 5-769502769-2. (12 »k3.)

11. Anekceenko B.A. KuznenesrenbHocTs U Ouocdepa: YuedHoe nmocodue. — M.: Jloroc,

2005. — 232 c. ISBN 5-94010-318-9 (3 5k3.)

12. Pyuun A.b. Dxonorus nonynsuuii ¥ cooOIEeCTB: yUeOHUK JUIs CTY. BbICII. y4e0.

3aBefeHuii / A.b. Pyuun. — M.: M3narenbckuit neHTp «Akagemus», 2006. — 352 c¢. ISBN

5-7695-2962-8 (10 7x3.)

0) mepuogUYecKHre U3TAHUS

Kypnan obmeit 6uonoruw - https://sciencejournals.ru/journal/obbio/
Ycnexu coBpeMeHHo# Ouonoruw - https://sciencejournals.ru/journal/uspbio/
Okomorust - https://sciencejournals.ru/journal/ekol/

Dkoorus U xku3Hb - http://www.ecolife.ru/

Nature- https://www.nature.com/

B) CIIMCOK aBTOPCKUX METOAMYECKUX Pa3padoToK:
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1. Obmas OGuonorus. yd. nmocodbue s By3os/ B.II. CanoBaposa, U.b. Kumwxun, O.B.
Mysanesckas, O.A. bepcenena; pen. B.I1. CanoBapoBa. Upkyrckuii roc. yH-T, bruon.-moys. ¢ak.
- - Upkyrck: u3a-so UT'Y, 2014. - 603c. ISBN 978-5-9624-1167-5 (54 3k3).

r) 0a3bl JTaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMBI

1. http://elibrary.ru/defaultx.asp - nHayuHast siekTpoHHas OHUOIHOTEKA, KPYIHEHIIHIA
poccuiickuii MHGOPMAIMOHHBIM TMOpTaT B O0JIACTH HAYKH, TEXHOJOTHH, MEAWIMHBI U
o0pa3oBaHus, colepKaiuil pedepaThl U MOJHBIC TEKCThI HAYYHBIX CTATEeH U ITyOIHKAIIHIA.

2. https://cyberleninka.ru — poccuiickass Hay4Has DJICKTpOHHas  OUOJMOTEKA
«KubepJlennnkay.

3. Hudopmanmonnas cucrema «EquHOe OKHO JOCTyma K 00pa30oBaTeIbHBIM pecypcamM»
(http://window.edu.ru)

4. DBC «FOPAWT». Anpec nocryma: https://www.biblio-online.ru/

5. Ob Mzpmarenbckoro mneHTpa «Akaaemusi». Anpec moctyma: http://www.academia-
maoscow.ru

6. http://www.biology.ru — caiir, comepxkammii HH(GOPMAIMIO IO BCEM paszeiam
JTUCITUTUIMHBI 001Iel OHOIOTHH

7. http://lwww.college.ru  —  caiiT, coaepkaiiuii  OTKPBITBIE  YYECOHHUKH  TIO
€CTECTBEHHO-HAYyYHBIM IIPEAMETaM

8. http://www.elementy.ru — caiit, coaepxamuii HHPOPMAIMIO IO  BCEM
paszaenam JTUCIUTLTHHBI

9. http://www.naturalscience.ru - caifr, MOCBSIICHHBIH BOIIPOCaM

ecrecTtBo3HaHus http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://tusearch.blogspot.com - Tlouck 3J€KTPOHHBIX KHHT, MyOJHKAIUi, 3aKOHOB,
['OCToB Ha caiiTax HayYHBIX IEKTPOHHBIX OMOIHOTEK.

11. Google Scholar —ITorckoBast cucTemMa Mo Hay4HOM JTUTEPATypE.

12. Science Research Portal - Hayunas mouckoBas CHCTEMa, OCYIIECTBIISAIOIIAS
MOJTHOTEKCTOBBIA TMOUCK B JKypPHalaX MHOTHX KPYITHBIX HAYYHBIX H3aTCIbCTB, TaKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. WieT cTaThu U JOKYMEHTBI B OTKPBITBIX
HayuHbIX 0a3ax maHHbIx: Directory of Open Access Journals, Library of Congress Online Catalog,
Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JIUCHUIIJIMHBI
MOAVYJIs)

6.1. YueOHo-1200paTopHOE 060py10BaHUE:

Aynuropus I TPOBENEHUS  3aHATUH  JIEKUMOHHOIO  TUMa  00OpyAOBaHA:
cneyuanusuposannou (yueObHoil) mebenvio Ha 100 mocago4yHBIX MecT; 00OpyJOBaHa
mexHu4eckumMu cpeocmeamu 00yuenus, CIyKayuMy IJs IpeicTaBiIeHus] yueOHON nHpopManuu
Oonbuiol ayautopuu mo aucuuiuinHe «OOmas Ouonorus»: npoektop EpsonEB-XO05, skpan
Digis; yuebno-naenisonvimu nocobusmu, 00ECTICUNBAIONIMMHA TEMaTHUYECKUE HILUTFOCTPAIMU 10
mucuuruinHe «O061mas GMoI0r s B KOJMUECTBE 5 1T, MPE3EHTAIUH 10 KaXK101 TeMe IPOrpaMMBl.

Aynuropus Uil TIPOBENEHUS  3aHIATUM  CEMUHApCKOro Tuma  oOopyaoBaHa:
cneyuanuzuposanuoll (yueoHoit) mebensro Ha 20 TOCAAOYHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpedcmeamy 00OyYeHus, CIYXallUMU JJis TpeJcTaBieHus ydyeOHoM uHbopmanuu OoJbLION
ayauropun mo aucuuruinHe «OOmast Ouonorusi»: mpoektop Epson EB-X03; Jlocka [IA-51
KOMOUH. y4ebOHO-HA2IAOHbIMU NOCOOUAMU, 00ECTIEYNBAIOIIMMHI TEMaTHUYECKHE WILTIOCTPALUU 110
mucuuruinHe «OOmast OMoJorus» B KOJMYECTBE S5 IIT., NMPE3EHTAlMU IO KaXIOW Teme
IPOrPaMMBI.

KomnbroTepHsiit kiacc (yueOHas ayAuTOpus) A TPYNIOBBIX U WHAWBHUIYAIbHBIX
KOHCYJIbTAllMi, TEKYyIIero KOHTPOJS M TMPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
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CaMOCTOSITeNIbHOU paboThl. AyAuTOpHS 000pYI0BaHA: CIIEUATU3UPOBAHHON (yueOHOIT) Meberbio
Ha 20 mocajouHBIX MECT, JOCKOW MEIIOBOI; 000py/I0BaHa TEXHUYECKUMHU CPEACTBAMHU OO YUCHHUS:
Cucremnsliii 610k PentiumG850, Mounutop BenQ G252HDA-1 wT.; Cuctemnsriii 6:1okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mt.; Cuctemusiii 6510k PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mr.; Cuctemusiii 6;10k Pentium G3250,
Monutop BenQG955 — 1 mt.; Cuctemusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
mit.; CucreMusiit 610k Pentium G3250, Monutop Samsung T200 HD — 1 mt.; CuctemHbIi 6J10K
Pentium G3250, MonuTop Samsung T190N — 1 mt.; Cucremnsiii 6;10k Pentium G3250, MonuTop
Samsung 740N — 1 mt.; [TpoexTop BenQ MX503; skpan ScreenVtdiaEcot. ¢ HeorpaHHUEeHHBIM
JOCTYNIOM K cetd VHTepHeT W oOecreueHWeM JOCTyla B AJIEKTPOHHYIHO WH(POPMAIMOHHO-
00pa30BaTeNbHYIO Cpely OpraHU3aIuu.

[TomenieHust it XpaHEHHs W OPOPHIAKTHYECKOTO  OOCITY)KUBaHHS — Y4eOHOTO
obopymoBanus. Aynuropus 000pyJIOBaHa: CICIHATU3UPOBAHHON MeOenbio Ha 11 mocamouHbix
mect; [lIkad mis nokymentoB - 3 mr.; Celid — 1 mr ; Ikad-kyne - 2 mr. ; [TpuaTep ns.Canon
LBR-5050 Laser Printer; ITpuatep Canon LBP-3010; Hoyroyk Lenovo G580 — 1 mrt. Mukpockon
buomen MC-1 — 10 mt., Mukpockon buomen MC-2 — 2 mt., Mukpockon buomen 2 Led — 8 mir.,
Muxpockon Levenhuk D870T — 1 mt,, Mukpockon buomen MC-2 Zoom — 21 mr, Mukpockon
Olimpus CX21 — 1 mt., Mukpockorn MBC-9 —5 mir.

6.2. IlporpaMmmHoe obecnieyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). lorosop Ne03-016-14
or 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmaptaeiid Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14mnos6ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JIum. Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInensum Microsoft 41059241.

Office 365 mpodeccuonanbuplii mwitoc st yyamnmxcs. Homep 3akasza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHn4yeckue U 3JIeKTPOHHbIE CPEACTBA:

[Tpu mpoBeeHNH y4eOHBIX 3aHATUIN UCTIONB3YIOTCS TEXHUUECKHUE U 3JIEKTPOHHBIE CPEICTBA
O6y‘leHI/I${ N KOHTPOJIA 3HAaHUHU CTYACHTOB - IPC3CHTALIUH, (I)paFMCHTLI (bHHBMOB, HCITOJIB30BaHUC
KOTOPBIX MPETYCMOTPEHO METOINYECKON KOHIIENIUEN MPENo1aBaHusl.

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jns  ocBoeHMs  AMCUMIUIMHBL — «OOmias  OMONOTHS»  NPUMEHSIOTCA — CIeNyroIue
00pa3zoBaTebHbIC TEXHOIOTUH:

- Ungopmayuonnas nexyus. JIekuus — 3To CkaToe U3JI0KEHNE OCHOBHBIX HAyYHBIX (DaKTOB,
YTO SIBJISIETCS 0301 IJIs1 aHATIM3a PACCyKISHUM, OT[CHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpPeoOpa3oBbIBaTh YCTHYIO M HHCbMEHHYIO
MH(pOpPMaLIMIO B BU3YAJIbHYIO OpMY, UTO (OPMUPYET Y HUX NMPOPECCHOHANBHOE MBIIIIEHUE 3a
CUeT CHUCTEeMaTHU3allud M BbUIEJCHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya IpernojaBaTesis HCIOJIb30BaTh Takve (OPMbI HarJsIHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIFOTCS HOCUTEIISIMU
uH(pOopMaluu (CXEMbl, PUCYHKH, CIailAbI-MIpe3eHTaluu, U T.1.). DTOT BUJ JIEKLUHU JIydlle BCETOo
MCII0JIb30BaTh Ha JTalle BBEACHUS CTYIEHTOB B HOBBIN pa3/ien, TEMY JUCLUILINHEL.
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- [Ipobnemnas nexyus. B otnuuue ot conepkaHust ”HGOPMAIIMOHHOM JICKIIH, KOTOPOe
npejiaraeTcsl IMpernojaBaTesieM B BHJAE HM3BECTHOTO, MOMAJIEKAIIETO JUIIb 3allOMUHAHUIO
Marepuaia, Ha MpOOJIEMHON JIEKIMHM HOBOE 3HAHHME BBOJUTCS KaK HEH3BECTHOE JUIS
oOyuaromuxcs. IIpoGiemHas nekuus HauWHAETCS C BOIMPOCOB, C IMOCTAHOBKU MPOOJIEMBI,
KOTOPYIO B X0/I€ M3JIOKEHUS MaTepraia HeOOXOAUMO PEeHIHUTh. JISKIUS CTPOUTCS TAKUM 00pa3oMm,
YTO MO3HAHUS 00yYaronIerocst MpUOINKAIOTCS K TOUCKOBOM, UCCIIEeI0BATEIbCKON JAeSITENbHOCTH.
3/1ech y4acTBYIOT MBIIIJICHHE OOY4YalOMIerocss U €ro JIMYHOCTHOE OTHOILICHHE K YCBAaHBAEMOMY
MaTepuaiy.

- Jlexyus-6eceda. [lpennonaraet HeMOCPEICTBEHHBII KOHTAKT MTPETIOIaBATENs C Ay JTUTOPUEH.
[Ipeumy1iecTBO JeKIUU-O€celbl COCTOMT B TOM, YTO OHA IO3BOJISICT MPHUBJICKaTh BHUMAaHUE
CTYACHTOB K HauboJiee BaKHBIM BOIIPOCAM TEMBI, ONPEENIATh COACP)KaHUE U TEMIT U3JT0KESHUS
yueOHOro Marepuasna ¢ y4eToM 0COOEHHOCTEH CTyIeHTOB.

- [Ipakmuueckue 3aHAmMusA — 3TO 3aHATUE, TPOBOIUMOE TI0J] PYKOBOJICTBOM IPENOIaBaTeIs B
yueOHOI ayAUTOPUH, HAIPABIIEHHOE HA YTIITyOJIeHNEe HAyYHO-TEOPETUUECKUX 3HAHUI U OBJIa/ICHHE
OTIpeNIeICHHBIMA METOJIAMH CaMOCTOSTEIIbHOM PabOThI, KOTOpoe (OPMHUPYET MpaKTHUIECKUE
ymenust. OHOM U3 GOpM MPaKTUYECKUX 3aHITHI B By3€ SIBISIETCS] CEMUHAP.

- Cemunap-uccneoosanue. TeXHOIOTHS TPOBEACHUS TAaKOTO CEMHHApa MOXET OBITh
pa3IM4YHOI, B 3aBUCUMOCTHU OT TOT0, KAKOM METO/I 3aJI0KEH B €r0 OCHOBY. B paMkax AUCHIUIIIMHBI
«O0mas 6uoyorus» MPOBOIUTCS CEMHHAP C MOATOTOBKON M 3aCiIyIIMBaHHUEM JOKJIAJ0B IO
aKTyaJIbHBIM Mpo0JeMaM TEOPUU U MPAKTUKH U MOCIEAYIOIUM UX 00CYKIEHUEM.

- Konnoxeuymsl — BUIl y4€OHOTO 3aHITHSA, POBOJAUMOTO C IENIBI0 IPOBEPKU M OLICHUBAHHS
3HaHUU yyamwmxcs. KoIJIOKBUYM MOXKET MPOBOAUTHCS B (QopMe HHAWBHUIYAITBHOM Oeceabl
IpernoiaBaTessi Co CTYACHTOM MM KaK MacCOBBIA ompoc. B Xxome rpynmoBoro oOCyxaeHUs
CTYJEHTBI Y4aTCs BBICKAa3bIBATh CBOIO TOUKY 3PEHHS O OIPEIETICHHOMY BOIPOCY, 3alUINATh CBOE
MHEHHE, IPUMEHSIS 3HAHUS, [TOJTyYSHHbIE Ha 3aHATHUSX 110 peaMeTy. B Xo/1e KoJuIoKkBuyMa Takke
MIPOBEPSIOTCS MUCbMEHHBIE Pa0OTHI CTYACHTOB, POBOIUTCS 3aCIyIIMBAHUE TOKIAIOB.

- CamocmosamenvHnas paboma cmyoenmos (cm. 1m.4.4).

- Jlucmanyuonusvie  obpazogamenvHvle  mexHonoeuu.  llog — TUCTaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTUSIMU TOHUMAIOTCS 00pa30BaTeNIbHBIC TEXHOIOTHHU, pEalTU3yeMbIe B
OCHOBHOM C MpPUMEHEHUEM HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHuun
TUCHUTITUHBI «O0111ast OMOIOTHSI» UCTIONB3YIOTCS CIEAYIOIINE TEXHOJIOTHU:

" KeiicoBasg TexHONIOTHA — ¢opMmMa JUCTAHIIMOHHOTO OOy4YeHUs, OCHOBAaHHAas Ha
NPEJOCTaBICHNH O0ydJarommMcs HWH(GOPMAIIMOHHBIX 00pa30BaTENBHBIX PECYpcOB B  BHIE
CHELHATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJIb30BaHHEM
Pa3IUYHBIX BUJIOB HOCUTeNeH nHpopMauu (KeicoB);

" HMHTEPHET-TEXHOJOTHS — CIIOCO0 MUCTAHIIMOHHOW mepeaayu WHGOpMaluy, OCHOBAHHBIM
Ha HCIIOJIb30BAaHHUH TII00AThHBIX U JIOKAJIBHBIX KOMIIBIOTEPHBIX CETEH sl 0OecreueHus: J0CTyna
oOydaromuxcsi K HHPOPMAIIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U s (OpMHUPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTaHU3AIlMOHHBIX, TEXHWYECKHX W IPOTPAMMHBIX CPEJICTB
peanu3alui W YyIpaBieHHs YYeOHBIM IPOIIECCOM HE3aBUCUMO OT MecTa HaXOXACHUS €ro
cyobektoB. Mcnons3yercs ObpasoBarenbhbii mopran UT'Y - educa.isu.ru.

VIIILOOEHOYHBIE MATEPUAJIBI U1 TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMU

Ouenounvie mamepuasl 011 6X00H020 KOHMPOIA

1. Yewm xuBas MaTepusi OTIUYAETCS OT HEXKHUBOU?
2. Uto Takoe kierka? [Touemy ee Ha3bpIBAIOT AIIEMEHTAPHOW €IMHUIICH KU3HU?

3. Ctpoenne u QyHKINH siapa?
4. Kakue CTpyKTYpbI KIIETKH CBSI3aHbI C TIepeaueii HacaeICTBEHHOCTH?
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Kakne xuMudecKne 3J1eMEHThI BXOIAT B COCTaB KISTKH?

Kakue 6uononumeps! Bol 3naere?

KakoBa posib HyKJIEHHOBBIX KHCIIOT B KJIETKE?

KakoBo 3HaueHne HeOpraHMYeCKUX BEUIECTB KJICTKH?

Kakue runoressl 3apoxaeHus )u3Hu Bol 3naete?
HazoBute 0CHOBHBIE TOJIOKEHUS TEOPUU ABOJIONMH JlapBHUHA
[ToueMy s11eMeHTapHON €AMHULICH IBOJIFOLUU SIBIASECTCS MOMYJISALIMS?
Yro takoe Bua? Kpurepuu Buna

. Yrto Takoe HaCJICIACTBCHHOCTD U H3MEHYMBOCTE?

Hoquy HAaCJICACTBCHHAA NU3MCHUYMNBOCTD — JIBUIKYIIAsl CHUJIa 3BOHIOL[I/II/I?

. UTO NOHUMAIOT 10T MOJU(PUKAITMOHHON U3MEHYHBOCTHIO?

Oueuounbte mamepuaibl meKyuieco KOHmpo.Jia

OneHouyHble MaTepHallbl TEKYIIEro KOHTpoisia dopMmupyrorcs B coorBerctBun ¢ JIHA

YHUBCPCUTCTA.

B pamkax mucruminabel «O01as 61onorusy» UCHOIb3YIOTCS cleayronme GOopMbl TEKYIIEeTo

KOHTPOJIA:

*  HCBMEHHBINA OMpPOC;

*  YCTHBIW JOKJIAJI, TPE3CHTAIIUS,

*  TEeCTHUPOBAHUE;

*  KOHTPOJIb CAMOCTOSTEILHON PabOTHI.

DoHJ OLICHOYHBIX CPEACTB BKIIOYALT.

(cM. .

® MEpCUCHbL BOIIPOCOB 1 3a11aH1/1171 AJId TEKYIICTO KOHTpOJISI;

*  IepeueHb TeM YCTHBIX JIOKJIA/I0B;

*  TIepeuYeHb BOIPOCOB JJisi camocTosTenbHoro udyuenus (CPC);
*  IepedeHb BOIPOCOB I 3a4eTa

Ha3naueHue OIEHOYHBIX CpPEACTB: BBIABUTH copMHpoBaHHOCTh KommereHuun OITK-1
[11). CTyneHTsI, HEe BBIMOJIHUBIINE TPEOOBAHHS TEKYIEr0 KOHTPOJS MM MOJYYHBILIUC

HTOTOBYHKO OLCHKY TeKyuIefI YCIEBACMOCTU «HC YHOBJICTBOPUTCIIBHO», CHHUTACTCA HWMCIOLINM

TCKYIIYIO 3a10JIKCHHOCTD. O6yqa}011mecsl, HUMCIOIHNE 3a/I0JKECHHOCTH, JOJIDKHBI IMKBUAUPOBATDH

X HC MMO3JHEC, YEM 3a HCACIIO JO Hadajla HpOMe)I(YTO‘IHOﬁ aTTeCTaluun.

arONE

7.
8.
9.
10.

Ilepeuens éonpocoe u 3a0anuii 011 meKyuiezo KOHmMpPos

Omnpenenenne xu3HU. OTINYUS )KUBBIX CUCTEM OT HEKUBBIX.

OpranusMsl 1 YpOBHU OpPTaHU3ALMH KU3HU

Knaccudukanus xKUBbIX OpraHu3MoB 3eMIIn

Hexnerounsie GOpMbI )KU3HU

Knaccudpukanus kieTouHblx (GopM  JKM3HM:  KJIACCHUYECKME U COBPEMEHHBIE
IIPEJICTaBICHMS.

Heoprannueckue BemiectBa kieTkH. Poib MHUHEpalbHBIX coJiel B JKM3HENEATEIbHOCTH
KJIIETKN

CrtpoeHure u QyHKIIMH BOIbI

Ponb noHOB B KileTKe

Opranuyeckue COeIMHEHUS KIIETKU. XapaKTepucTUKa U QyHKIIMH YTIIEBOIOB
XapakTepucTUKa JIMIUJIO0B U UX PYHKUIUH
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11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49.
50.

XapakTepucTuka BO0- U )KUPOPACTBOPHUMBIX BUTAMUHOB

AMUHOKHUCIIOTBI, CTPOEHUE U CBOMCTBA

Crpykrypa u QyHKIUU OEITKOB

Crtpoenue u GpyHKIUU (PEepMEHTOB

CBoiicTBa HYKJIEMHOBBIX KUCJIOT Kak nojJuMepoB. CocTaB, CTPOCHHE U BUJIbI HYKJIEMHOBBIX
KHCJIOT.

VYposHu ynakosku saepHoi JIHK B sykapuoTrdeckux KiaeTkax. XpOMaTUH U €ro BUJIBIL.
[TonsTue o kapuoturie. XpoMOCOMHBIE YUCIIa U HaOOPBl XpOMOCOM. MOHOIUIOUAHOE U
rarIouIHOE YUCIa XPOMOCOM.

OCHOBHBIE TUIIOTE3bI IPOUCXOKACHUS TEHOB.

Ocuosusie Bubl PHK: nndopmanmonnsie u ve xoaupyromme PHK.

OCHOBHBIE 3Talbl ¥ y4aCTHUKH mpoiiecca pertukanuu JHK.

OcHoBHBbIE 3Talbl U YYaCTHUKH TpaHCKpunuu reHoB. Ctpykrypa 3penoit MPHK sykapuot
I'eneTnueckuii KOO U €ro CBOMCTBA.

OYHKIUUA CTPYKTYpP, BEIIECTB U OPraHOUAOB, MPUHUMAIOIIUX Y4YacTHE B MPOIECCe
O6uocuHTe3a Oenka

Pazimuust B 0OMeHe BEIIecTB MeX 1y reTepoTpodaMu U aBTOTpodhaMu

XeMOCUHTE3

DOTOCUHTES, ET0 POJIb

Kucnopoanoe okucnenue

OCHOBHBIE TIOJIOKEHUS KJIETOUHON TEOpUU

CpaBHUTENIbHAS XapAKTEPUCTUKA KIETOK NPOKAPUOT U 3YKAPUOT

OpraHou/ibl KJIETOK 3YKapuOT U UX PYHKIIUU

Muto3 1 Melo03 CXOCTBO U Pa3INUMs

@®opMbl OECTION0ro pa3MHOKEHUS

[TonoBoe pazmHoOxkeHuUE. ['aMmerorenes

OmnTtorenes

I'ubpunonorunueckuit meto. [lepBbIii 1 BTOpOil 3akOHBI MeHeIIsI»

JurubpunHoe ckpemmBanue. Tpernii 3akoH Menemns»

CueruieHHOe Hacjae10BaHNe MPU3HAKOB. 3akoH MopraHna

Knaccudukanuss msmeHunBoctd. MonudukannoHHas M3MEHYUBOCTh. 3HAYCHHE IS
opraHusma Hu BUAa

Pa3HoBUIHOCTH XPOMOCOMHBIX U TEHOMHBIX MYTallUi

«3aKOH TOMOJIOTUYECKUX PAA0B». HacneacTBeHHOE BapbUpPOBaHUE MPU3HAKOB
OCHOBHBIE TUITBI HACTIEJICTBEHHON N3MEHYUBOCTH

MeToabl u3y4eHus: HacleICTBEHHOCTH YE€I0BEKa

Pa3BuTHe 3BOIOIIMOHHBIX TPEACTABICHUI

Jloka3arenbcTBa €IMHCTBA MPOUCXOKIEHUS OPraHUYECKOro MUpa

Bun. Kpurepun Buna. [omynsuus

EctectBeHHbIl 0TOOp — HampaBisomuid Gaktop 3BomOIUH. DOpPMBI €CTECTBEHHOTO
otbopa.

@DaKTOpPHI FBOIIOLINU YEIOBEKA

Dkosnorudeckue GpakTopbl

XapakTepucTruka 3KOCUCTEMBI

CtpyKTypa, CBOWCTBA U dBOJIONHS Orochepbl

Ilepeuenv mem ycmuoix 00K1a008, npezenmayuil (OpueHmupo8ouHwlit)

1.
2.
3.

Konnenmmu u cCoBpeMEeHHOE COCTOSIHUE TTPOOJIEMBI IPOUCX0XKICHUS )KU3HH,
DTanbl pa3BUTHS )KU3HU Ha 3eMIie;
HcTopust 1 3Tamsl ee pa3BUTHS OUOJIOTHH;
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

XHUMHUYECKUH COCTAaB KIETKU: MUKPOAIEMEHTBI, COAEPKAIIMECS B KUBBIX OpraHU3Max

U UX 3HAYCHHUE,;

Bopa u MunepanbHbIe BelecTBa B Ipolieccax MeTadoIn3Ma,

Mauibie OpraHn4ecKue MOJIEKYJIbI;

buononumeps! KIETKH, poJib JIMIINUJIOB, YTIEBOIOB B OPraHU3ME YEIOBEKA,
Mertoznbl uccienoBaHus IPUPOIHBIX OMOMOJIEKYIT,

JKupHble KUCIOTHI, 0COOCHHOCTH CTPOCHUS U POJIb;

PoJsib BUTaMUHOB ¥ TOPMOHOB B OPraHU3ME YEJIOBEKa,;

benku: XuMu4eckuii coCTaB, CBOMCTBA U 3HAYEHUE Ul YEJIOBEYECKOTO OpraHu3ma,
DepMEHTBI-IBUTATEIIH JKU3HY,

Crpoenue, CBOHCTBa, OHONIOTHYECKast pOJIb HYKJICOTU/IOB;

HyknenHOBbIE KUCIOTHI-BaKHEHIINE OMOMOIMMEPHI KIETKHY;

Cocras PHK B knetke u runoresa PHK mupa;

Bupycsi-HekiieTouHble (POPMBI KU3HY,

Bakrepuogaru- ecrecTBeHHbIE CpeCTBa OOPHOBI ¢ OAKTEPUAMU;
Knerounsie ¢popMbl )KU3HU, Hay4Has KIacCU(UKALUSI OPraHU3MOB;

Apxeu Kak 0coOBblil TOMEH MTPOKapUOT;

ABTOTpO(HBIE U reTepoTPO(HBIE OPraHU3MBI;

O0mMmeH BCIICCTB W HNPCBpalICHUC OSHEPrUU B IKHUBBIX CUCTEMaAx. buonorudeckoe

OKHCJIEHHE 0e3 yJacTusi KUCIOpoAa. DHepreTudeckuit 2P Qexr:

AdpoOHOE OMOJIOTUYECKOE OKUCIICHUE: TTyTH OKUCIICHUS U YIACTHUKH TIPOIIECCa;
Mexanu3zmbl 00pa3oBaHusl U UCIONIb30BaHUS AT® B KUBBIX CUCTEMAX;
DOTOCUHTE3 — YHUKAJILHOE PUPOJHOE SIBJICHUE:

Pounb xemocuHTe3MpyIOIUX OakTepuil Ha 3emIe:

['enbl u ux cTpykTypa. Peanu3zamus reHeTnyeckorl HHGOpMAIUH;

I'eneTnuecknii roa U ero CBOMCTBA,

Crtpoenue, yKapuOTHOM KJIETKU U QYHKIIMHU €€ OpraHes,

OTnuuuTenbHbIE 0COOEHHOCTH KIIETOK 3YKapHOT U MPOKAPHOT;

DBoJONHS pa3MHOKEHUS. DOPMBI 0€CIIOTI0T0 Pa3MHOXKEHHSI OPTraHU3MOB;
[TonoBoe pa3MHOXEHUE;

OHnTtorenes;

[{uTonornyeckne OCHOBBI HACTAEACTBEHHOCTH U U3MEHYMBOCTH ;

OcCHOBHBIE 3aKOHOMEPHOCTH HE3aBHCHUMOTO HACJIEIOBAaHUS I'€HOB U MIPU3HAKOB;
®opMbl U3BMEHUHUBOCTH;

HacnencTBennbie 6071€3HM Y€I0BEKa, UX MPUYKHA U TPOPUIIAKTHKA;

OO01re 3aKOHOMEPHOCTH IBOJTIOIIMOHHOTO MPOIIeCCa U IBIXKYIIUE CHIIbI SBOTIOIUH,
Cunretndeckast Teopus Bosonnu KoHienus Buaa, ero KpuTepuu;
CoBpeMeHHbIE METO/IbI B OMOJIOTHH;

IIpyn4nHBI HapyIIEHHs pa3BUTUS OpraHn3Ma. PenpoaykTuBHOE 310pOBbE;

BunoBoe 6nopasnooOpasue. IIpo0ieMsl ero coxpaHeHus;

buonornueckuii mporpecc u 6uosoruueckuii perpecc. JlokazarenbcTBa 3BOJIONNH;
DBoJIOLMS YesoBeKa. EMMHCTBO MPOUCX0KIEHUSI YETOBEUYECKUX pac;

DKoJiorus — HayKa O B3aMMOOTHOUICHUAX JKUBBIX OPraHU3MOB MCKIY co0ol | co

cpenoit ux oOuTaHus;
buocdepa — rnobanpHas FKOCHCTEMA;
Hoocdepa xak HOBast craaus sBostoLnu Ouochepsl.

BOHpOCLI AJIA MOATOTOBKH K NPAKTHYC€CKUM 3aHATUAM

Tema 1. IIpeomem, 3a0auu oouwieit 6uonozuu. CyuwyHocmo Hcu3Hu, C6OUCMEA HCUBHIX

cucmem. Hpoucxoafcdenue HCU3ZHU. YP03HM opzarnuzauyuu
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10.
11.
12.
13.
14.
15.
16.
17.

»ow

[Ipeamer w3ydeHHWs NUCHMIUIMHBI, MENIA W 3amadu oOmied Owonoruu. HampamieHus
COBpPEMEHHO Onosioruu

OnpeneneHre NOHATUSA «KU3HB». CBOMCTBA )KUBOTO. OCHOBHBIE METO/bI UCCIICIOBAHUI
JKMBBIX CHCTEM.

YpoBHU OpraHU3aluy KUBOW MaTEPUH, KX XapaKTEPUCTHKA.

I'mnoreza PHK mupa

3amura pedepaToB (IOKJIAJ + MIPE3CHTAINS ) 10 TeMaM, YKa3aHHBIM B Ta0uie 4.2.

Tema 2. XuMuyeckasi OpPraHu3amusi SKMBBLIX opranu3dMoB: Heopranudeckue
BellIeCTBA U UX POJIb B )KM3HEAEATEIbHOCTH

DneMEHTapHBIA COCTaB KUBON MaTepuu. Makpo- 1 MUKPO3JIEMEHTHI.

Ponw monoB B moaaepsxkanuu pH. bydepHsie cuctemsl

CrtpykTypa, CBOICTBA, pOJIb BOJBI B )KU3HEAEATEIBHOCTH. BOIHBIN IOTEHLINA.
Marnslie OpraHu4ecKre MOJIEKYJIbI

CrtpoeHure u QyHKIUH YTIICBOIOB U JIUITHA]IOB

CtpoeHue, CBOICTBa aMUHOKHUCIIOT, MeNTUAOB. OCOOEHHOCTH MENTHIHOM CBSI3U.
CaoticTBa, QyHKIHNH, KIACCU(PUKALIUS OCITKOB.

®epMeHThl, UX CTPYKTYpHasi OpraHu3alusi, CBOMCTBA, POJIb BUTAMUHOB, METALUIOB U
Ipyrux KohakTopoB B (QyHKIIMOHHUPOBAHUU (PEPMEHTOB.

["opMOHBI, UX XUMUYECKas PUPOa, Kiaccupukaius, OuoIoruueckas poib
Buramunsbl, pyHKINK BOAO- U )KUPOPACTBOPUMBIX BUTAMUHOB

Crpykrypa u Bubl HykieotunoB. Ctpoenue ATO.

HyxIienHOBBIE KHCIOTHI-BaXKHEHIIIE OMOTIOIMMEPHI;

CtpyKkTypa, ypOBHU OpraHHU3alllU, CBOICTBa, BaxkHelmme Gynkiuu JTHK.
['eHeTHueckuii KOJ U €ro CBOMCTBA

Ocnosuble Buabl PHK. Ctpykrypnas opranuzanus u ¢yukuuu TPHK, MPHK, pPHK.
Pu6o3umsr u JIHKa3umer

3amuTa pedeparoB (Iokiaja + Mpe3eHTaIus) Mo TeMaM, yKa3aHHbIM B Tabnuie 4.2.

Tema 3. @opmot opzanuzayuu xcueoit mamepuu. Hexnemounvie gpopmol scusnu

OTkpbITHE, OCOOEHHOCTH CTPOCHUS, KIacCU(PHUKAIMsI BUPYCOB. PenpoTyKIiust BUPYCOB.
baktepuodaru: crpoeHue, cBONCTBA, )KU3HEHHBIN UK U MpUMEHEHHe OakTepruodaros.
(aros.

MeToapl KyJTbTUBHPOBAHUS M UACHTU(DHUKAIIMHA BUPYCOB

[TproHbI- HH(EKIIMOHHBIE areHThI

3amura pedepaToB (IOKJIA] + MIPE3EHTAINS ) 110 TeMaM, YKa3aHHBIM B Ta0uile 4.2.

Tema 4. Knemounwvie gpopmot scusnu. bBuonozuueckoe pazmnooodpaszue u npunyunsi

CUCmemamuKu 3#cueblx opcanuimos

N~ WNE

Knetounsie ¢popmsbl sxu3Hu. CpaBHUTEIbHAS XapaKTEPUCTUKA IPOKAPUOT U DYKapUOT
baktepun, 0COOEHHOCTH CTPOCHHUS U KU3HEAEATEIIbHOCTH

Apxeun: 0cCOOEHHOCTH CTPOSHUS U TIPOIIECCOB KU3HEACITEIIBHOCTH.

CxoJcTBa M pa3aMyus 3yKapuoT, apxel, OakTepuil.

CtpoeHue, 5yKapruOTHOM KJIETKH U (YHKIUHU €€ OpraHes

[Tpoucxoxaenue sykapuot. buonoruueckoe pasHooOpa3yue U MPUHLIUIBI CUCTEMATHKH.
Crtpoenue u GyHKIIMA XPOMOCOM.

Arnonto3. ®U3NOIOTHYECKUI CMBICT U OCOOEHHOCTH aronTo3a
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NoabkowhE

3ammra pedeparoB (HOKIaA + Mpe3eHTaIM) 10 TeMaM, YKa3aHHbIM B Tadnuie 4.2.
Tema 5. Oomen seujecme u npeepanieHue IHEPZUL 6 HCUBHIX CUCHIEMAX

CriocoObl MUTaHUS YKUBBIX OPTaHU3MOB.

Bunsl v mpeBpaliienust SHepruu B opranu3zmMe JHepreTHUecKuii 0OMeH.
LentpanbHas poiab AT® B 3HEpreTuKe KICTKH.

Bbeckucnopoanoe okucieHue

KuciopoaHoe OKuCieHue, Uiu AbIXaHue.

@DOTOCHHTE3, €T0 3HAUYCHUE, KOCMUYECKAs POJib.

XeMmocuHTe3. Poih XeMOCHHTE3HPYOIMUX OakTepuil Ha 3emiie

3amura pedepaToB (IOKIAT + MPE3CHTAINsI) 110 TeMaM, YKa3aHHBIM B Ta0ute 4.2.

Tema 6. Cnocoodvl pasmHOHCEHUA OP2AHUZMOG

KneTounslii HUKI: oNpenereHue, CTaiuu.

MuTto3 1 Meli03 U ux Ouonoruueckoe 3HaueHue. CxoACcTBO U OTIIMYME MUTO3a U Meiio3a.
becrosioe pa3MHOXEHHE U €70 BUBI.

ITonoBoe pasMHOXkeHHUE. ['amMmeTorexnes.

OHrorenes

[ToctambOpuonanbHoe pazsutue. Ilepuoa crapenus. ['unoressl crapeHus.

3amura pedeparoB (AOKIAA + Npe3eHTalMs) 10 TeMaM, yKa3aHHbIM B Taduuue 4.2.

Tema 7. OcHnognbie 3aAKOHOMepHocmu SBJICHUA HU3MCHYHUBOCTH M HACJICACTBCHHOCTH
JKUBBIX OPraHU3MOB

1. OcHoOBHbIE 3aKOHOMEPHOCTH HE3aBUCUMOT'0 HACJIEZIOBAaHUS I'€HOB U MIPU3HAKOB;

2. OcCHOBHBIEC 3aKOHOMEPHOCTH CIICTIFICHHOTO HaclieAoBaHus. [ eneTrka mnoa;

3. ®opmsbl n3mMeHunBocTH CleruieHHOe Hacle0BaHue IeHOB U Mpu3HakoB. KpoccuHrosep
KaK MEXaHU3M, OINpEAEISAIOIUN HApYILIEHUS CLIETJIEHUS TE€HOB.

4. OCHOBHbIE TIOJOXEHUS XPOMOCOMHOM TEOpPHUU HACIIEACTBEHHOCTH. ['e€HHBbIE KapThbl
XPOMOCOM.

5. OcHOBHblE MeXaHU3Mbl ompezaeneHus mnona. JuddepeHuupoBka mosa B Mpolecce
Pa3BUTHS YEJIOBEKA.

6. Ponp HaclneaCTBEHHBIX M CpeloBbIX (DakTopoB B  (GopMHpoBaHUM (peHoTHIA.
Monuduxaronsas u3MeHunBocTh. Hopma peakuuu npusHaka.

7. T'eHoTunuyeckas H3MEHYMBOCTb. 3aKOH TI'OMOJIOTMUYECKHUX PSAJOB B HACJIEICTBEHHOM
n3meHunBoctr H.M. BaBunosa

8. MyrareHHsle (GakTopbl U MyTallMd. 3HayeHHE M3MEHYMBOCTH B XXM3HH OPraHU3MOB U B
HBOJIIOLUH.

9. 3ammra pedeparoB (HoKIaa + Ipe3eHTAIHs ) IO TEMaM, YKa3aHHBIM B Ta0uuie 4.2.
Tema 8. Oodwgue 3aK0OHOMEPHOCMU IGONIOUUOHHO20 npoyecca U 0GUMICyU{Ue Cubl

2607110UUU

1. Ponp sBOMIOIMOHHON Teopuu B (HOPMUPOBAHMU COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTUHBI MUpa. POPpMUPOBAHNE CUHTETUYECKON TEOPUH IBOJIIOLIUU.

2. Bun, ero xpurepum u crpykrypa. [lomymsiusi — CTpyKTypHas €AWHWIA BHIA H
3IIEMEHTapHas eAMHUIA 3BOOLUH. CrocoObI BUI000pa30BaHMUS.

3. JIBwKyIue CHIIBI M ATAIlbl HBOJIOIUH YelloBeKa. UelloBeuecKne pachl, NX TeHETHIECKOe
POZCTBO.

4. 3ammra pedeparoB (JoKIaa + Mpe3eHTalMs) 0 TeMaM, YKa3aHHbIM B Tabnuie 4.2.
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1. ) mo Temam, yka3aHHbIM B Tabmwuue 4.2.
Tema 9. Buocghepa, ee cmpykmypa, ceolicmea u 3601104u

Crpoenue u cBoiictBa 6nocdepnl. CTpykTypa U rpaHuibl Ouochepsl

Twumeb! BemectBa 6nocdepnl. DyHKIMH KHUBOTO BEIIECTBA

Ajanrtanyy OpraHu3MOB K YCIIOBHSIM CPEJIbI

Bo3zaeiicTBue uenoBeka Ha TMPHPOLY W BaKHEHIIME DKOJOTHUECKUE IPOOIIEMBI
COBPEMEHHOCTH.

30HBI 3KOJOTHYECKOW KaTacTpodbl. HekoTopbie mpoOaeMbl pernoHaIbHON SKOIOTHH.
3amuTa pedeparoB (Tokiaa + Mpe3eHTaIMs ) 10 TeMaM, yKa3aHHbIM B Tadnuie 4.2.

NS

oo

Ol(eHOIlele mamepuaibl onsa npomeofcymoquoﬁ ammecmauuu

dopma MPOMEKYTOUHOH AaTTeCTalluu - 3auem. 3a4eT TPOBOAUTCA B (QOpME YCTHOTO
cobeceIoBaHuUs.

IlpumepHnulii cnucok 6onpocoeé K 3auenty

1. Ompenenenue noHATUA >XKU3HU. DyHIAMEHTAJIbHbIE CBOMCTBA JKHMBOIO. ODBOJIIOLHUOHHO
00yCJIOBJIEHHbIE YPOBHU OpPTaHU3aLUH KU3HHU.

2. KoHuenmmu u COBPeMEHHOE COCTOSIHUE TMPOOIIEMBI TPOUCXOKICHNUS YKU3HU

3. DneMeHTHbIHN cocTaB )kMBOM MaTepuu. Heoprannueckue BemecTBa U UX poJib.

4. Ctpoenmue, CBOWCTBA, QYHKIIMH aMUHOKUCIIOT, IENTHIOB, OEIIKOB.

5. YrneBoapl, kiaccudukauus U Ouosormueckas posib.  CTpykTypa, CBOWCTBA H
pacnpocTpaHeHue B IPUPOJIE OCHOBHBIX MPEACTABUTENIEH MOHO - AU~ U IOJUCaXapHU/I0B.

6. OOmast xapakTepucTUKa, OMOJIOTHYECKass POJib JIMIMIOB, PAcIpOCTpPAaHEHHE B IPHUPOJIE.

®uU3n0I0TUYECKask Poib MOJIMHEHACHIILEHHBIX )KUPHBIX KUCIIOT.

7. buonoruyeckue GyHKINU U XMMUYECKUHA COCTAB HYKJIEMHOBBIX KUCIOT. CTPYKTYpa U YpOBHH
opranusanuu JJHK. IIpasuio Yapragda u BunoBas cnerupuaHoCTb.

8. Buasl PHK. Ctpykrypa u pynkuuu PHK.

9. Makposprudeckue coeauaeHusi. CTpoeHue, cBoicTBa, poib ATO.

10. BuramuHsI, knaccupukanus, GyHKIIUH BOJO- U )KHPOPACTBOPUMBIX BUTAMHHOB

11. depmeHTHI, UX CTPYKTYpHasi OpraHU3aIMsl U CBOUCTBA.

12. T'opMoOHBI, XUMHUYECKast IPUPOJIA U OMOIOTHIECKAsT POJIb

13. Perumukanus JJHK. TTonykoHcepBaTuBHBIN MexaHU3M cuHTe3a. [ToBpexxaeHus u penaparus
JHK.

14. I'eneTHYeCKN KOJ U €70 CBOMCTBA.

15. JIHK kak marpuna nporecca TpaHCKpUIILUU

16. buocunTe3 6enka (TpaHCIsIus).

17. 1o kJIeTOUHBIM ypOBEHb OpraHU3alMK KUBOM MaTtepuu. Bupycsl.

18. bakrepuodaru. Mopdomnorus, xumudeckuii coctas. [IpakTuyeckoe ucnonb3oBanue (paros.

19. buomormdeckoe pa3zHOOOpa3ue JKMUBBIX OpPraHU3MOB. [IpHHIMIIBI CHCTEMAaTHKH H
TaKCOHOMHHU.

20. TIpokapwoThl, 0COOCHHOCTH CTPOCHHUS U UX POJIb B IIPUPOJIE.

21. Mup sykapuot. [IporcxoxaeHue 3ykapuor.

22. AstoTpods! u retepoTpodbl. ABTOTpOodHAS acCUMHIAIH. DOTOCHHTE3 B XEMOCHHTES3.

23. T'erepotpoduas accummianus. OkucieHue 0e3 ydacTHsl KUCIOpOJAa. DHEPreTHUYECKHil

b dexr.
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24. A»poOHOE OMOIOTHYECKOE OKUCIICHHUE: IIYTH OKUCICHHUS U YYaCTHUKH Tpoliecca

25. Crpykrypa aeixarenbHol nienu. Cuare3a AT®. Duepreruueckuit 3P GeKT TbIXaHus

26. Knerka—sneMeHTapHas  CTPYKTypHO-(QYHKIMOHalbHast ~ OWOJIOTMYECKAsh  €AMHHUIA.
OCHOBHBIE NIOJI0XKEHUS KJIETOUHOW TEOpUHU

27. Slmpo kak BaKHEHIIasi COCTaBHASA YacTb dYKapHOTHOU KiIeTKU. CTPYKTypHBIE KOMIIOHEHTHI
aapa. YabTpacTpyKTypHasi OpraHu3aiusi XpoOMOCOM.

28. Knerka kak oTkpbITas cucrtema. Opranusanus MOTOKa BemiecTBa B kieTtke. CTpoeHue u
(GYHKLIMHU IUTOIIA3MaTUYECKOH MEMOPaHBI.

29. Crpoenre u GyHKIIMA MUTOXOHIPHIA U TUIacTHa. CHMOMOTCHETHYECKast TCOPHSL.

30. [enenue kiaetku. Muto3. Meio3. AMHTO3.

31. ®opmbl pa3MHOKEHHSI OPTraHU3MOB: OECIOJIOE U MOJIOBOE. Pa3BUTHE MOJIOBBIX KIETOK
(ramerorenes).

32. OmnomoTBOpEeHHE U SMOPHOHAIBHOE Pa3BUTHE

33. IloctamOproHabHOE pa3BuUTHE. BiusHue ycnoBHH OKpYy)KaroLled cpenbl Ha pa3BUTHE
opranu3MoB. [IpogoKUTETLHOCTD KU3HH.

34. XpoMocoMHass ~ TeOpHUs  HACJIEACTBEHHOCTH.  3aKOHOMEPHOCTH  HACJIEJOBaHUS,
ycraHoBieHHbIE ['. Mennenem.

35. HacnenoBanue mpU3HAKOB, CLEIUIEHHBIX ¢ ojoM. Kpoccunrosep.

36. 'eHoTHI Kak 1ETOCTHAsE UCTOPUYECKH CIIOKUBIIAsACsA cucreMa. DEHOTUIT KaK pe3ysbTar
peanu3aly HacleACTBEHHON HH(OpMaIUK B ONPE/IETICHHBIX YCIOBUIX CPEIb.

37. Ten -pyHKIMOHAIBHAS €IUHUIIA HACICICTBECHHOCTH. MOJICKYISpPHOE CTPOCHHE TI'eHa Y
IPOKapHUOTa U 3yKapuoT.

38. ®opmbl u3MeHunBOCTh. HopMma peakiuu.

39. Knaccudukanus myrauuid. [ToHsSTHE O XPOMOCOMHBIX U TE€HHBIX OOJIE3HSX.

40. XpoMOCOMHBIE  MyTaluu:  JeJeUuH, AYIUIMKAlUH, HMHBEPCHM,  TPAHCIOKALUU.
[Monurmmonust, TeTePOIUION NS, UX MEXAHU3M.

41. Myrarensl. MyrareHe3 U KaHleporeHes. I'eHeTHyeckass ONACHOCTb 3arps3HEHUs
OKpYKaroleu cpeabl. Mepbl 3allKThI.

42. daxTopbl 3BONIOLMOHHOrO Ipouecca. EcTecTBeHHBIN 0TOOp — HampaBistoLMi (akTop
aBoOJIOIMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

43. YyeHue 0 MUKPO3BOIIOIMHU. [Tonmymsiust —3eMeHTapHas 3BOTIOLMOHHAS €AMHUIIA.

44. Bung wu BuAo0Opa3oBaHUS — pe3ylbTaT MHUKpO3BOMIONMHM. BuaoobpazoBanue u
aJlanTanuoreHes

45. TIpobGiembl MakpodBoonnu. KoHBepreHus M napaienusM. [ JTaBHbIE THITBI YBOIIOIHH
rpymni. AjioreHes, aporeses, cernuanusanys, perpecc. I[lpaBuia 3BomOLUN TPYMIL.

46. OcHoBHbIE 3Tanbl HUIOreHe3a

47. AHTpOIOreHe3: OCHOBHBIE dTaIlbl. Packl.

48. Konuenuuu 6uocdepsl. DyHkuuu 6uocdepsl B pa3BUTUU MPUPOJIbI 3EMITU U TOIEPIKAHUS
B Hell TnHaMuyeckux paBHoBecuil. Hoocdepa —Bpiciinii atan sBosonun 6uochepsl.

49. Cpena kak sKosiorudeckoe nousrue. @akTopsl cpeabl. DKOCUCTEMA, OMOTEOLEHO3.

50. AHTpOTOTreHHBIE OJKOCHUCTEMBI KaK pe3ylbTaT HMHIYCTPUAIM3ALWN, XHUMH3AILNH,
ypOaHu3anuu, pa3BUTHs TPAHCIOPTA, BBIX0a B KOCMOC.
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PazpaboTuuku:

@é—;}’z— npodeccop, 3aB. kapenpoir  B.IL Canosaposa
/ .

(moamuce),

k.60.H. gom. I'.B. IOpunoBa

Léﬁ}/fl({ IUCh)

4
W‘M{/ K.X.H. goi. B.JI. MuxahneHko
t
(I‘I/O,H,HMCb)
?Z»\
\\Q crapuuii mpenonasarens O.B. MysaneBckas
B

IIporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusmMu ®PI'OC BO no HampaBieHuto
06.03.01 buomnorus.

[lporpamma paccMoTpeHa Ha 3aceqaHud  Kadeapsl (HU3MKO-XUMHYECKOH OHMOJIOTHH,
ononmxkenepun u ononadopmaruku 20.02.2023 r. mporoxon Ne 12.

~ ‘_5 7
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @a_u{ff_
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl OMOXUMUH, MOJICKYIIIPHOI OMOJIOTHH 1
reretuku 06.03.2023 r. mporoxon Ne 7.

3aB. kadeapoii 1.6.H. mpodeccop C. B. Ocumona (/o

Hacmosawaa npozpamma, He moxcem 0blmb 60CnPou3eedeHa HU 6 Kakoii ¢popme oe3

npeosapumenbHO20 NUCLMEHHO20 Pa3peuleHus Kagheopvl-pazpadomyuyurKa npozpammel.
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