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l. eaun u 3a1a4 TUCHHUILTHHBI

Heab: GopmMupoBaHue LEIOCTHOM CHCTEMbI 3HAHUH O CBOWMCTBAX W YPOBHSAX OpPraHU3AINU
JKUBBIX CHCTEM, UCTOPUYECKOM DPA3BUTUH KU3HU, XUMUYECKHX OCHOBAaX JKHU3HEIEATEIbHOCTH,
CTPYKTYpHO-(DYHKIIMOHAJIIBHON OpraHu3alii KJIETOK, 3aKOHOMEPHOCTSAX HACJIEICTBEHHOCTU U
U3MEHYMBOCTH, OCOOCHHOCTAX pPAa3sMHOXKEHUS W Pa3BUTHUS, OOMIMX 3aKOHOMEPHOCTSIX
SBOJIIOIIMOHHOTO ~ TIpoliecca, OuMOpa3sHOOOpa3uu W CUCTEMAaTH3alMM  KUBBIX  CYIIECTB,
0COOEHHOCTSIX B3aUMOCHCTBUS KHUBBIX OPTaHU3MOB, COXPaHEHHH OMOPECYPCOB U CIIOCOOHOCTH
UCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS JJI U3Y4YEHHUS MPO(HEeCCHOHANBHBIX AUCHHUILINH.

3amaun:

- chopMupOBaThH IPEICTABIICHUE O CYIIIHOCTH JKU3HHU, Pa3HOOOPA3HH U YPOBHSIX OpraHU3aIuu
OHMOJIOTHYECKUX CUCTEM, COBPEMEHHOM COCTOSIHMH, IICPCIICKTUBAX PA3BUTHS OMOJIOTHYCCKUX
HayK W JaTh OCHOBY I U3y4eHHUs MPOHeCCHOHATBHBIX JUCIUTLINH,

- O3HAKOMUTH C 3aKOHOMEPHOCTSIMU PA3BUTHSI JKUBOU MPUPOJIbI, 0COOCHHOCTAMHM >KUBBIX
CHCTEM, DJICMEHTAPHBIM COCTABOM JKUBBIX OPTraHU3MOB, OOMEHOM BEIIECTB U YHEPTHUH, KIICTKE,
KJICTOYHOM ITUKJIC, U PEpEeHIMAIIIN KIETOK, HACIEICTBEHHOCThIO U M3MEHUNBOCTHIO;
TeHEeTUYECKUMU OCHOBAMHU U METOJAMH CEJIeKI[UU; MyTar€HHbIMU IPUPOIHBIMU S deKkTamu,
BHJI000pa30BaHNEM U IIPUMEHEHUEM SBOTFOIMOHHOTO TTOX0/1a K H3yUYECHUIO OMOJIOTUIESCKIX
MIPOIIECCOB;

- PacCMOTPETh POJIb OMOIOTHYECKOTO MHOTO00pa3us KaK BEayero (pakropa yCTOMUYNBOCTH
JKUBBIX CUCTEM U OMocdepsl B 11eI0M; MPUHLUIBI (OPMUPOBAHUS U PYHKIIMOHUPOBAHUS
HaJOPraHU3MEHHBIX CUCTEM PA3TUYHBIX YPOBHEH, MEXaHM3MBbI B3aUMOCBSI3U OpraHu3Ma 1
Cpelibl, KPYroBOPOT BEIIECTB U TpaHCc(opMaIiK SHEPTruu B buocdepe;

- IO3HAKOMUTH C OCHOBHBIMH KOHIICTIIIMSIMUA ¥ METOZIaMU OMOJIOTUH, BOCIIPOU3BO/ICTBA,
KYJIbTUBHPOBaHUS OMOOOBEKTOB, MOHUTOPUHIa OMOPECYPCOB, OCHOBHBIMH CTPATETHSIMH OXPaHbBI
NPUPO/IbI, BOSMOXKHOCTSMH HMCITOJIb30BAaHUN OMOJIOTHYECKUX OOBEKTOB IS aHAIM3a KayecTBa
cpebl X OOMTaHus U pa3paboTKu OMOTEXHOIOTUH;

- U3YyYUTHh HEOOXOIMMBIN MOHATUWHBINA anmapat AUCIUTLITHHEL.

1. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII BO

2.1. YueOnas pucummuimHa «OOmass OHOJIOTHsS» OTHOCHUTCS K 00sA3aTEIbHOW YacTH
nporpammel. M3yuaercs Ha 1 kypce, B 1 cemecTtpe.
2.2. Insi u3y4eHHs JAHHOH YYeOHOW JWCIMIUTUHBI HEOOXOTUMBI 3HAHUS, YMCHHUS H
HABBIKU TI0 OMosoruu, Gpusuke, XumMuu, GopMUpPYEMBIE B CpeIHEN MIKOJIE
2.3. [lepedeHpb MOCHSNYIONMX YIEOHBIX JTUCIUTUIAH, JIJISI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHUST W HaBBIKH, (GOpMUpYEMbIe MaHHOW Y4eOHOW AucCHUIITUHON: «MonekymspHas
ouonorus», Luronorusy», «buoxumusy», «bruosorus pasMHOKEHHs ¥ pasBUTHs», «OOLIas SKOIOTHs,
«MuUKpOOHOIOTHS M BUPYCOJIOTHS», «I eHeTHKa», « Teopust 3BOTIOIII.

IHL,TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIUHBI
[Iporiecc ocBOeHMS TUCITUILIMHBI HAIMIPaBJieH Ha (OPMHUPOBAHKE CIEIYIOIINX dJIEMEHTOB
komnereHnuii B coorseTcTBHU ¢ @I'OC BO u OIIOIT BO no nanpasnenuto noarorosku 06.03.01
«buonorus»
OIIK-1: CnocobeH mpUMeHsTh 3HaHHE OMOJIOTMYECKOT0 pa3HO00pa3us U UCIHOIb30BaTh
METOJIbI HAOIOIEHUS, HACHTU(UKAIINY, KIacCU(HUKAIIIN, BOCIPOU3BOJICTBA U KYJIbTUBHUPOBAHUS
KUBBIX O0BEKTOB JJIsI pEIICHUs TPOPECCHOHABHBIX 3aa4



Ilepevyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUH

KoMmnerenuus HNuauxaropsl PesyabTaThl 00yyeHus
KOMIIETCHIIUH

OIIK-1 HJIK onk-11 3HATB: pa3HOOOpasHe KMBBIX CHCTEM, MX
Cnocoben mpumeHsTs | Mcnonssyet 3HAHUS | OPraHM3alLUI0, CBOWCTBA, CYILECTBECHHBIE
3HaHWE OMOJOTUYECKOTO | MPUHIMIIOB  OPTAaHHM3AIMU | MTPU3HAKH, 3aKOHOMEPHOCTH
pa3HooOpasus U | KHUBBIX CHCTEM, 0a30Bble | JKU3HEICATCIPHOCTH ¥  HBOJIIOIHOHHOTO
UCIIONBb30BaTh METOABI | MPEJICTaBIEHUs O X | [IPOLecca, OCHOBBI
HaOIIOACeHNS, CTPOCHHH, MeTaboNu3Me, | TeHETHUKH, CEIEKIHH, YKOJIOTHH, OCHOBHBIC
UICHTU(HUKALHH, TEHETHKE,  CHCTEMAaTHKe, | TIOHATHS, uneu, JOCTHKEHHS "
KJlaccu(UKaIny, 9KOJIOTHM OWOJIOTHYECKHX | COBPEMECHHBIE  HAIPABICHUS  pPa3BUTHSA
BOCIPOM3BOJICTBA u | cucteM u Owuocdepsl B | Omonoruu
KyJIbTHBHPOBAHUS [esIoM YMeThb: 1eMOHCTPUPOBAThH 3HAHKE
JKHUBBIX OOBEKTOB IS NPUHIMIIOB CTPYKTYPHO-(PYHKINOHAITEHON
peneHus OpraHu3aluu ONOJIOrMYECKUX OOBEKTOB, HX
npodeccnoHamTbHBIX pa3Ho00pa3us U METOJIOB HX HAOIIOACHYS,

3a1a4

uACHTU(UKALINY, KITacCU(UKALIUY,
BOCIIPOM3BO/JICTBA U KYJIbTHBUPOBAHUS
Baajners: 6a30BBIMU MTPEACTABICHUSIMH O
MHOT000pa3nH KUBBIX CUCTEM, OCHOBHBIX
3aKOHOMEPHOCTSX MX (PYHKIIMOHUPOBAHMUS,
MPHUHIMIAX OPTaHU3AIMH U PeaTH3aiuu
TeHeTHYEeCKOW WH(POPMAITHH,
TEOPETUUCCKUMHU OCHOBAMH
OMOJIOTHYECKUX METOIOB M ITOIX0/I0B.

HJIK onk-1.2
IIpumensier MeToIuUECKUE
MOJTXO/IbI TTPOBEICHMUS
HaOJIIONEHUH, OIIUCAHNS,
uneHTuGuKaImu,
KJIaCCU(UKAIUH,
BOCIPOU3BOJICTRA,
KYJIbTUBHPOBAHUS
OMOJIOrHYECKUX 0OBEKTOB
JUTSL pEIICHUSI
podheCCHOHANBHBIX 33744

3HaTb: OCHOBHBIE METOABI HAOIIONECHHIA,
ueHTU(UKALIUY, KJIAaCCU(UKAIUH,
BOCIPOU3BO/ICTRA, KYJIbTHBUPOBAHHSI
OMOJIOIrHYECKUX O0OBEKTOB;

YMeTh: UCIIOIL30BaThL OHOIOTHYECKHE
METO/IBI

B CBOeH MPpo(hecCHOHATBLHOM NesITeTbHOCTH;
Biagers: MeTOIaMM ONMCAHUS, aHAIN3A,
WHTEPIPETAIUU U BU3YyaJIU3alUN
OHOJIOTHYECKUX JTaHHBIX

HJIK onk-13
OcylecTBI€T TMOUCK U
aHanM3 y4eOHOH, Hay4YHOH
U Hay4YHO-TEXHUUYECKON
rH(pOopMaIuu c
HCIOJIb30BaHUEM
COOTBETCTBYIOIINX

MeTo0B, IpuKiIagaoro 110
¥ 0a3 JaHHBIX.

3Harh: OCHOBHBIC MPUHIIUTIBI
“H(OPMAIITMOHHO-TTIOMCKOBBIX ~ CUCTEM U
paboTel ¢ y4eOHOW, HAy4yHOH, HAY4YHO-
TEXHUYECKON U
CIIPaBOYHOM JTUTEPATYPHI.
YMerb:  TPOBOAWTH
AHHOTHUPOBAHHUE u
COBpEMEHHOW  y4eOHOW W  Hay4YHOH
JTUTEPaTyphl, MPEICTABIATh PE3yJIbTAThI
COOCTBEHHON JEATEIBHOCTH B Pa3iMUHBIX
hopmax

BnaneTrs: HaBbIKAMU TTOMCKA HAYYHOU
JUTEpaTyphl, MOATOTOBKK OHOIMOrpaduy,
JIOKJIAJIOB, MaTePHAIIOB K TIPE3CHTAIIAM 10
OTIPEICIICHHBIM TeMaM.

MOWCK,  aHaJu3,
pedepupoBanme




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM JUCHUILIMHLI COCTABJIAET 3 3a4eTHBIX equHuIl, 108 yacos.

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

®opMa NPOMEKYTOUHON ATTECTALUM : 3a4eT

4.1 CopepxxaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM, ¢ YKa3aHMeM BH/AOB Y4eOHBIX 3aHSITHIl M OTBEJAEHHOr0 HA HHUX
KOJIMYeCTBA aKaJ1eMHYeCKHX YaCOB

Ne Pa3zgen gpucuunnabl/TeMa Buapl yueGHO# pabOTHI, dopma
n/H é BKJIIOYAst CAMOCTOSITENIbHYIO Pa0OTy O0YJaIOMMXCsl, | TEeKYIIero
§ E IMPAKTUYCCKYIO IIOATOTOBKY U TPYAOCMKOCTb KOHTPOJIA
& g (B yacax) yCIeBaeMoCTH
E g KonTtakTHas paboTa npemnoaaBarens ¢ - iI)
e K o0y4armuMucs é opma
g = = g NMPOMEKYTOYH
3] = g s o
ol « = 3 S =
sl = % B Jlekmusi | Cemunap/ Koncyapranusi | 5 & aTTecTanuu
< g = E IpakTHueckoe, S g (110
[s2]
JEREE oo S5 | comecrpm)
1 2 3 4 5 6 7 8 9 10
1 Komnoksuym
Jlexmms 1. I[Ipenmer, 3agaun oOmiei OMOIOTHH. Hoxman
CyIIHOCTB JKU3HHU, CBOMCTBA JKUBBIX CHCTEM. 1 8 2 2 2 4 VYcTHEIH ompoc
IIpoucxoxxaenue Ku3HU. YPOBHU OpraHU3aluu. ITuceMeHnHbIi
orpoc
2 Komnoxsuym
Jlexuus 2. XuMudeckas OpraHu3aIus KUBbIX Joxman
OpraEu3MoB. Heopranmueckue v OpraHUYECKHE 1 12 2 2 2 8 VeTHbIi onpoc
BEILIECTBA U MX POJIb B KU3HECATSILHOCTH [TucsMeHHBbIH
orpoc
3 Jlexmms 3. Oprarn3anus kxuBoi MaTepun. HexireTounsle 2 Komnoxzuym
(hopMBI JKHU3HU 1 10 2 2 6 Hownaz
YcTHslil onpoc



https://educa.isu.ru/course/view.php?id=42012#section-2
https://educa.isu.ru/course/view.php?id=42012#section-2
https://educa.isu.ru/course/view.php?id=42012#section-2

IInceMeHHBIH

onpoc
Komnnoxsuym
Jlexmms 4. Knerounsre ¢popmel sxu3HU. bronornaeckoe Joxnan
pa3HooOpasue U MPUHIUIB CHCTEMAaTHKH KABBIX 11 YeTHBIN onpoc
OpraHu3MOB [IuceMeHHBIH
onpoc
Komnoksuym
Joxman
Jlexmmst 5. OOMeH BemeCTB U MPEBPAIICHAE YHEPTHH B 10 YeTHBIN onpoc
JKUBBIX CUCTEMaX. IIucsmenHsbIi
ompoc
KCP
Konnoxksuym
Jlexuus 6. PazMHOXKeHUE U pa3BUTHE OpraHU3MOB THITBI U Jloxnan
(hopMBI pa3MHOXKEHHsI OPraHH3MOB 10 VYerHbli onpoc
ITucemenHbI
onpoc
Konnoksuym
Jlexuus 7. OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHUS I[omazf'
M3MEHYUBOCTH U HACIEACTBEHHOCTH >KUBBIX 12 Yerubiii onp o¢
ITucsmenHbIiI
OpraHu3MOB
oInpoc
KCP
Komnoxsuym
Jlexmmst 8. OO1IIE 3aKOHOMEPHOCTH 3BOFOIIHOHHOTO Tloxman
IIpoLecca U IBHKYIIUE CUIIBI DBOJIIOLUN 11 VYerHbll onpoc
ITucemeHHBIN
OTnpocC
Komnoxsuym
Jlexmms 9. Buocdepa, ee cTpykTypa, CBOHCTBA U 10 231’2;(12:;:1[‘/'1 ompoc
SBOJIFOLIHS .
ITucpmenHbII

orpoc




4.2 TlnaH BHeayTUTOPHOM CAMOCTOSITEIbHOM PadoThl 00yYaKOIIUXCSI 110 JUCIUIJINHE

CamocrosTenbHas paboTa 00yJaroMuXCs Y4e6HO-
METOJUUYECKOe
OrneHouHoe
Cemectp Ha3zBanue pa3nena, TeMsl . Cpokn  |TpymoemkocTsb obecrieueHne
Bun camocroaTensHOM paboTh CPEeACTBO .
BBITIOJTHEHHS (4ac.) CaMOCTOSATENIbHON
paboTsl
. W3ydeHue JEKIMOHHOTO MaTepuaia C Komnoxsuym
[Mpenmer, 3anaun oO1eii OHOIOTHH.
N HCIOb30BaHUEM KOHCIEKTOB, IEKTPOHHBIX Joxkmnan
CyIHOCTh  JKU3HHU, CBOMCTBAa JKHBBIX .
MaTepHaloB (MPe3eHTAIH, KHUTH, CTaThbH) U YcTHBIi onpoc
1 cucreM. [IpoucxoxxneHue XHU3HU. YPOBHU 9 1-2 4 o
opramsaLIH PEKOMEHIYEMOH JIUTEPaTyphl, IIOATOTOBKA K [TrceMeHHBIH
P MIPAaKTHYECKOMY  3aHSTHIO, YCTHOMY H orpoc
IIICBMEHHOMY OIIPOCY.
W3ydeHne JIEKIIMOHHOTO  MaTepHana c -«-
v ! P Komnoksuym
XuMHYECKasi OpraHH3anus KUBBIX HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX Tlokna
opranm3MoB: Heopranmdeckne u MaTepuasioB (MIPE3EHTAINH, KHUTH, CTaThbH) U .
1 p p p ( D 1, i ) 3-4 8 YcTHBI ompoc
OpraHWYECKHE BEIECTBAa U UX POJIb B PEKOMEHIYEMOH JIUTEPaTyphl, IIOATOTOBKA K TTHCEMEHHbL
KHU3HEEATEIbHOCTH MIPAaKTUYECKOMY  3aHATHIO, YCTHOMY H OIDOC
MIMCbMEHHOMY ONIPOCY. P
W3ydeHue JEKIMOHHOTO MaTepuaia C -«-
Komnoxsuym
HCIOJIb30BaHUEM KOHCHEKTOB, 3IEKTPOHHBIX Jlokraz
1 OpraHu3anus )KUBO MaTepuu. MaTrepuanoB (Mpe3eHTANH, KHUTH, CTaTbH) U 5.6 6 VerHbiii onpoc
Heknerounsie (popMBbl KU3HU €KOMEHYEMOU JIUTEpaTypsl, OATOTOBKA K .
Gop P i~ PATYPHL, 10N IIucbmeHHbII
MIPAaKTUYECKOMY  3aHATHIO, YCTHOMY H OIDOC
ITMCEMEHHOMY OIIPOCY. P
M3yyenne JEKIMOHHOIO  Marepuaila C -«
Komnoksuym
Knerounsie popMbI XKNU3HH. HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX Toxna
Bronornueckoe pazHooOpasue u MaTepHaioB (MIPEe3eHTANH, KHUTH, CTaThH) U .
1 P P P ( b - ’ ) 6-7 7 VerHbli onpoc
MIPUHINIBI CHCTEMAaTHKH XKHUBBIX PEKOMEHIYEMOH JINTEPaTyphl, IIOATOTOBKA K TIHCEMEHHbL
OpraHu3MOB MIPAaKTHYECKOMY  3aHSTHIO, YCTHOMY W OIIDOC
IIMCEMEHHOMY OIIPOCY. P
W3ydeHne JIEKIIMOHHOTO  Marepuaiga C Komnoxsuym -«
HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX Hoxman
1 OOMeH BellecTB U NpeBpallleHue SHEPTUHN  (MaTepHasoB (IPe3eHTAUH, KHUTH, CTaThH) U 8-9 6 YcTHBIH onpoc
B JKUBBIX CUCTEMAX. PEKOMEHAYEMOM JIUTEPaTyphl, IOATOTOBKA K ITuceMeHHBbIH
MIPAKTUIECKOMY  3aHATHIO, YCTHOMY H ompoc
NIMUCbMEHHOMY OIIPOCY. KCP
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CamocrositesibHast padoTa 00yyaromuxcst YuebHo-
METOIUYECKOE
OrneHouHoOe
Cemectp Haspanue pasnena, TeMbl . Cpoxu  |TpynoemkocTsb obecneyeHne
Bun camocroaTensHOM paboTh CPEACTBO .
BBINOJIHEHUS (uac.) CaMOCTOATENBHON
paboThI
W3ydeHne JIEKIIMOHHOTO MaTepHana c -«-
v ! P Komnoksuym
HCTIONIB30BaHMEM KOHCIIEKTOB, JIEKTPOHHBIX
PasmHOXEHHE M pa3BUTHE OPraHU3MOB Hoxmnan
MaTeprayoB (Ipe3eHTANH, KHUTH, CTAThH) U .
1 Tuns! 1 GOpPMBI pa3MHOKECHUS OPTaHH3MOB L 10-11 6 VYerHbI onpoc
PEKOMEHIYEMOH JINTEPaTyphl, IIOATOTOBKA K .
IIuceMeHHBIIM
MPAaKTHYECKOMY  3aHSATHIO, YCTHOMY H OIDOC
ITMCEMEHHOMY OIPOCY. P
W3yyeHne JIEKIMOHHOTO MaTepHana c Komnoxsuym -«-
UCIIOJIb30BaHMEM KOHCIIEKTOB, SJIEKTPOHHBIX Hoxmnan
OCHOBHBIE ~ 3aKOHOMEPHOCTH  SIBJICHHS .
MaTepHaoB (Ipe3eHTallu, KHUTH, CTaTbH) U VYcerHbli onpoc
1 U3MEHYHUBOCTU | HaCJIeACTBEHHOCTH L 12-13 8 o
PEKOMEHAYEMOM JIMTEPATYPBL, IIOATOTOBKA K [IncemenHbI
JKUBBIX OPTaHU3MOB
NIPaKTUYECKOMY  3aHATHIO, YCTHOMY H ompoc
NHCbMEHHOMY OIIPOCY. KCP
W3ydyeHne JIEKIMOHHOTO MaTepHana C -«-
Komnoxsuym
HCTIONIb30BAaHMEM KOHCIIEKTOB, JIEKTPOHHBIX Toxna
OO1mye 3aKOHOMEPHOCTH YBOTIONMOHHOTO |MAaTePHAIOB (IPE3CHTANH, KHUTH, CTAThH) U .
1 H P p ( D 1, i ) 14-15 7 YcTHBI ompoc
Iporecca ¥ ABHXKYIIUE CHIIBI 3BOJIIOIMN  ([PEKOMEHAYEMOH JTUTEPaTypBhl, IIOATOTOBKA K TTHCEMEHHLL
NIPaKTHYECKOMY  3aHSTHIO, YCTHOMY H oIIDOC
IIICEMEHHOMY OIIPOCYy. P
W3yyeHne JIEKIIMOHHOTO  MaTepHana ¢ -«-
v ! P Komnoksuym
HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX Tokna
Bbuocdepa, ee cTpykTypa, CBONCTBA U MaTepuasos (Ipe3eHTaluu, KHUTY, CTaTbU) U .
! 3Bon1(£u§ﬂ, P eKOf/IeH)l eI\EIoII)Z JIUTE I;,T ’1,1 no;’[rommci K 16-17 6 YCTHEIH onpoc
P Y PATYDEL, IIucsmeHnHbII
MPAaKTUYECKOMY  3aHATHIO, YCTHOMY U
ompoc

MUCBMEHHOMY OIPOCY.

OO0t 00beM CaMOCTOSTENbHON paboThI M0 TUCHUILIHHE (dac) — 62

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

00pazoBaTesbHBIX TeXHOJIOTHil (dac) -11




4.3 Conep:xxaHue y4eOHOIro MaTepuaJia

Tema 1. IIpeamer, 3angaun o01ei 0uoiornu. CylmHOCTb KU3HH, CBOICTBA KUBBIX CHCTEM.
IIpoucxoxnenue sKku3HU. Y POBHHU OPTraHU3ALMHU

[Ipenmer u 3amaun OGuonoruu. OcHOBHBIE MeTOAbl. CyIIHOCTH HAyYHOTO METOJA.
buonorus u ee Mecto cpeau apyrux Hayk. 3HaueHue Ouonoruu. Cuctemsl (Ki1acch(UKAIIN)
ounonoruuecknx Hayk. CoBpeMEHHbIE HAMpPaBICHUS pa3BUTHs OUOJIOTHH.

Onpenenenne NOHATHA «KU3HB». CBOMCTBA KUBOro. CUCTEMHO-CTPYKTYPHBIN IOIXO K
W3YYEHUIO )KU3HU U OCHOBHBIE METO/IbI HCCIIEJOBAHUM KUBBIX CUCTEM.

[Tpobnema BOSHUKHOBEHHSI KU3HU. KpealmoHn3M 0 mpOrCX 0K ACHUH )X13HUA. CIIOHTaHHOE
npoucxoxaeHue xxku3Hu. OnwiTel JIazapo Crnonanzanu u Jlyn Ilactepa. OCHOBHBIE MOJOXKEHUS
Teopur Bo3HUKHOBeHMS xu3HU AWM. Omapuna u J[.Xonaeitna. Onbitel C.Mumiepa u Opu ¢
aOMOTeHHBIM CHHTE30M. MoHOMIeTHYECKUE U MONU(PETUTHIECKHE THIIOTE3bl MPOUCX 0K ICHUS
Ku3HU. Teopus nancnepmum.

Tema 2. XumMuyeckas opranm3anusi KMBbIX OPraHU3MOB. Heopra}mqeume
BelIECTBA U UX POJIb B JKUSHCACATECIBHOCTH

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. By epHbIC CHCTEMBI.

Bona kak kommnoHeHT Ouojormueckux cucteMm. CTpyKTypa, CBOMCTBa, pOJIb BOJIBI B
JKU3HENIEATENIbHOCTU. BOIHBIN MOTEHIIMAT.

Crtpoenue, cBoiicTBa U GYHKIIMH OPraHUYECKUX COCTUHEHUI, BXOIAIIUX B COCTAB JKUBBIX
opranu3moB. @DepMeHThI, pOJb BHTAMHUHOB, METAJUIOB U JIPyruX KO(PaKTOpOB B
(GYHKLIMOHUPOBAHUM (DEPMEHTOB.

Kpartkas xapakTtepucTuka TOPMOHOB, UX XHMHUYECKas MPUPOJa, OUOJIOTHYECKas POJb
Makpospruyeckue coemuHeHus, X Ouonoruyeckas poiab. OcoOeHHOCTH CTpoeHus, (PpyHKIUU
HYKJICMHOBBIX KUCIIOT

Tema 3. Opranuszanus ;xuBoii Mmatepun. Hekierounsie popmbl JKku3HI

@DopMbI OpraHu3aIMy JKUBOTO BEIIIECTBA: TOHATHE, pa3HOBHUIHOCTH. HekiieTouHble (opMbl
*u3HU. Bupycel u 6akteprodaru. OTKpbITHE M 0COOEHHOCTH CTpoeHUs BUpycoB. Kitaccudukanus
BUpYyCOB. B3anmojencTere BUpyca ¢ KIETKON. Perpoaykuus BUPyCOB.

baktepuogaru.  Xapaktepuele  cBoiictBa  QaroB. CtpoeHue  Oakreprodaros.
B3aumoneiictue ¢ara ¢ knerkoil. XKuznennsiit nuki. [Ipumenenne 6akreprodaros.

Tema 4. Kuerounbie ¢opmbl xku3Hu. buosornyeckoe pazHooOpasue U NPUHIUIBI
CHUCTEMATHUKHU KUBBLIX OPraHu3smMoB

Knerounsie ¢opmbl xu3nu. [Ipokapuorsl u 3ykapuoTbl. CTpyKTypHasi OpraHu3anus
kietok. [IpoucxoxaeHue sykapuoT. buonornyeckoe pazHooOpasue ¥ NPUHLIUIBI CHCTEMATHKH.
['pu6sI U rprbono100HbIE OpraHU3MBbl, PACTEHHUS, KUBOTHBIE, UX MPOUCXOXKICHHE.

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

Tema 5. O0MeH BellecTB U NMpeBpalleHNe JHEPTUM B )KUBbIX CHCTEMAX
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Obmen BEILIECTB MEXTY OpPTraHu3MOM U
BHEIIHEH cpeioi Kak ycnoBue xu3HU. CrocoObl MUTaHUs )KUBBIX OpraHu3MoB. [ eTepoTpodHbie,
MHUKCOTPO(HBIE, aBTOTPO(PHBIE OPraHNU3MBI.

DHepreTudeckuii oOMeH. DTallbl YHEPreTUYecKoro oOMeHa. A’poOHBIE U aHAIPOOHBIE
opranusMbl. beckucioponHoe okucieHue, uiau Taukonus. KuciopoaHoe okucieHue, WU
neixanue. JleruapupoBanue cyOCTpaToB U OKHMCIEHHE BOAOPOAAa KaK MCTOYHHMK SHEPrUM IS
cunte3a ATO.

Baxwneiimume ¢popmbl mactuyeckoro oomena. @OTOCHHTE3, €ro0 3HaAUCHUE, KOCMUYECKast
poib. @a3el porocuHTe3a. CBETOBBIE W TEMHOBBIE PEAKIMU (OTOCHHTE3a, UX B3aUMOCBS3b.
XemocuHTe3. Posib XeMOCHHTE3UPYIOIIMX OaKkTepuid Ha 3emiie

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

becnosioe pasmHOkeHue opraHusmoB. IloigoBoe pasmHOXeHHE. OMOpPHOHAIBHOE
pa3BuTHE: APOOJICHHE, TaCTPYJISAIHMS, IEPBUYHBINA opranoreHes. IlocTamOproHaIbHOE pa3BUTHE.
Cambie HEOOBIYHBIE CTIOCOOBI PA3MHOKEHHUST PACTCHUN M JKUBOTHBIX.

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

HacneacTBeHHOCT, M HENPEPBHIBHOCTHh >KU3HU. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH.
H3MeHYnBOCTh: KOMOHMHATHBHAs, MYTAI[MOHHAs. 3aKOH TOMOJIOTUYHBIX psAoB. Poib
HACJICICTBEHHBIX W CPENOBBIX (akTOpoB B ¢opmupoBanuu ¢eHotuna. CoBpeMeHHBIC
JOCTH>KEHHS] TEHETHUKU. DTUYECKHE OCHOBBI UCIIOJIb30BAaHUSI HOBBIX TEXHOJOTHUM.
I'enernka nona. luddepeHnupoBka mosa B mporecce pa3BuTus 4eioBeka. COOTHOMICHHUE MOJIOB
y 4enoBeKka. XpOMOCOMHBIE OOJIE3HH YeIOBeKa.

Tema 8. OOmme 3aKOHOMEPHOCTH IBOJIOLHOHHOIO NpoOLECCa W JABHKYIINE CHJIbI
IBOJIIOLIM U

OcHOBHbIE YepThl OMOJIOTHUECKON 3BOMIOINU. VICTOPHS pa3BUTHS SBOJIFOLMOHHBIX UICH.
OpomononHoe yuenne Y. Jlapsuaa. OCHOBHBIE METOJIbI M3YUYEHHUsI SBOJTIOIIMOHHOTO Tpoliecca.
Bun, ero xkpurepun u crpykrypa. Ilonmynsanus — CTpykTypHas €IMHUIA BUJA U dJIEMEHTAapHas
eauHuua sBomoonuu. CrocoObl BuAooOpazoBaHus. MukposBontonus. TBopueckas poiib
€cTeCTBEHHOro otdopa. Makpossomtonus. Hanpasnenuss u nytu. buonorudeckuii nmporpecc u
perpecc, apoMopdo3, uanoaganTanus, aereHepauus. [IpuunHbel 6MOIOrMUECKOro mporpecca u
perpecca. CuHTeTHYecKass TeOpUs 3BOJIONMU. Poib 3BOIIOIMOHHON TeopuH B (POPMHUPOBAHUU
COBPEMEHHON E€CTECTBEHHOHAyYHON KapTHUHBI Mupa. DOpMHUpOBaHME CUHTETUYECKON TEOPUH
HBOJIONMH. Pe3ynbTaThl 3BOJIONMM: MPUCIOCOOIEHHOCTh OPraHU3MOB K cpele OOWUTaHwMs,
MHOrooOpasue BHUAOB. [UMOTE3bl MNPOUCXOXKIACHHUS ueioBeka. UYenoBedueckue pachl, HUX
TEHETUUYECKOE POJICTBO. broconuanbHas mpupoia 4eaoBeKa.

Tema 9. buocdepa, ee cTpykTypa, CBOHCTBA M IBOJTIOLUS

O6mas xapakTepucTruka ouocdepsl, ee cBoWcTB U rpanull. Barnsaesr B.1. Bepnaackoro Ha
CcymHOCTh Ouocdepsl U Hoochepy. Tumbl BemecTBa 6mocdepsl. YHKITUN KUBOTO BEIIECTBA.
BosneiicTBue yenoBeka Ha MPUPOAY U BaKHEHININE SKOJIOTHYECKHE TMPOOIEeMbl COBPEMEHHOCTH.
CocrosiHuE OKPYXKAIOMIEH Cpeabl W 370pPOBHE YEIOBEKA. 30HBI KOJOTHYECKOM KaTacTpo(bl.

HCKOTOpBIC HpO6HCMLI pCFHOHaHBHOﬁ 9KOJIOTHUH.

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

IIpakTHuecku K KaXJAOMY 3aHATHIO CTYICHTBl CaMOCTOSTENBHO TOTOBAT JOKJIAL C
Ipe3eHTalMel 1Mo OAHOM u3 BBIOpaHHBIX TeM. TeMbl BBIIAIOTCS IpernojaBaTesieM 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 IOKJIaJJOB U CAMOCTOSITEIbHON TEOPETUYECKON MOATOTOBKHU € (hOPMOM KOHTPOIIS

1o TpeM paszjienam Kypca «O01iast Ouoaorus».

No paznena u temsl | HaumeHnoBanue TpynoeMKoCcTh OlLeHoYHbIE dopmupyem
/T1 JTACITATIINHEBI CEMHHApPOB, (wac.) cpencTBa 13
MPAKTUYECKUX u Beero | M3 Hux KOMIIETEHIT
1a00pPaTOPHBIX YacoB  |paKTHY e
pabot cCKas (MHOMKATOP
HOJrOTO b)
BKa
2 3 4 5 6 7
IIpenmer, 3a1a4u OIIK-1
1 o01el OuoIoruu. CBolicTBa, UK onk 1.1
CymHOCTh  JKW3HH, | CTPYKTYpPHO- Joxman UK onix 1.2
CBOMCTBA JKUBBIX | HEPAPXUUECKUH 8 YcrHbli onipoc HJIK onki.3
CHCTEM MIPUHIAIT 2 IIuceMenHBIl onpoc
Tlpoucxoxnenne OpraHM3alid JKUBBIX
KU3HH. VYpoBHH | cucTeM
OpraHu3anin
XuMuaeckast . OIIK-1
XuUMHUYECKHii COCTaB
OpraHM3anus IKUBBIX MK on 1.1
2 JKUBBIX cucTeM. Poib Jlokan
OPranisMoB: HEOPraHUICCKUX U = ALK o 1.
Heopraunueckne o FEII)HI/I‘IGCKI/IX 12 9 YTl onpoc UK ok 3
opraHuuecKue p [TucbMeHHBIH O1poc
BELIECTB B
BELIECTBA U UX POJIb B
KUBHEEATENHLHOCTU
KU3HENEATENHLHOCTH
Opranuzanust >KMBOH Jloknaz OIIK-1
3 MaTepuu. Bupycer. 10 YCTHBII opoc MK onx 1.1
Hexnerounsle popmel | bakrepuodarn 2 TTHcbMeHHBIH Onpoc HIIK onk 1.2
KU3HH HJIK o1 3
Knetounsie  opmel OIIK-1
4 KU3HU. HJIK ok 1.1
Buonorunueckoe Kietounsie  (opmsr 1 Hoxnan HJIK onx 1.2
pa3HooOpasue u | xu3Hn. [IpoKapHOTHI 1 9 YTl onpoc HJIK onkr 3
TIPUHIHITHL 1 DYKapHOTHI [TucemennbIi onpoc
CHCTEMATHKH JKUBBIX
OpraHu3MOB
OIK-1
O6MeH BemeCTB W K onk 1.1
5 e OOMEH BemecTB u Hoxnazn WK
npeBpanieHue IDeBDALICHHE 10 VerHblit onpoc OnK 1.2
SHEPTHH B  JKHMBBIX peBparl 2 I = HIIK onk1 .3
SHeprHHI HCHMEHHBIN OTIPOC
CHCTEMAX. KCP
Konnoksuym OIIK-1
6 Crnoco6s1 Tumer  um Qopmsel 10 Jloknan HJIK onx 1.1
Pa3MHOXEHUSI Pa3MHOXKEHUsI 9 Vernsiit onpoc HJIK orx 1.2
OpraHu3MoB OpraHu3MoB [TucpMeHHbII onpoc UK omxi 3
OcHOBHbIE DopMEI OIIK-1
7 3aKOHOMEPHOCTH I/I3N?€H‘{I/IBOCTI/I Hoxian HJIK onx 1.1
SIBIICHUSE OHATHS © M .Taum{x 12 YeTHBIH ompoc HJIK ok 1.2
M3MEHYNBOCTH I/I M 2 TIHCBMEHHBIA ONPOC | J/TK o713
u MyTareHHBIX KCP
HACJICICTBEHHOCTH
(akropax.
)KUBBIX OPraHH3MOB
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O6ue OIIK-1
8 3aKOHOMEPHOCTH OCHOBEI Jlokan UK onk 1.1
3BOJIFOLHOHHOTO = HJIK onx 1.2
b 3BOJIIOLIMOHHOTO 11 2 YcTHBIH onpoc ng o
fiporecca " | yuaenns ITHCBMEHHBIH 01poc 7IK1.3
IBIDKYILHC CHUTBI
9BOJIFOLIAH
MK-1
Buocdepa, ee | CrpoeHue U TPaHHUIIbI ﬂomaﬂv H?ZK o
9 CTPYKTypa, CBOWCTBa | Ouocgepsl 10 5 YCTHEIH onpoc UK K11
¥ SBOITIOLIHS ITuchMeHHBIH ompoc K orkc 1.2
HJIK onk1 3

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

4.3.2 TIlepeyeHb TeM (BONMPOCOB), BHLIHOCHMBIX Ha CAMOCTOSITEJIbLHOE WH3y4eHHe

HpaKTI/IquKI/I K KaXJI0OMYy 3aHATHIO CTYACHTBI CAaMOCTOATCIBHO TIOTOBAT MOOKJIAd C

Ipe3eHTalMen 1Mo OAHOM U3 BBIOpAaHHBIX TeM. TeMbl BBIJAIOTCS IpenojaBaTeseM 3apaHee (Ha
IpEIbIIyIEM 3aHATHH) U COIVIACOBBIBAIOTCS €O Bcell rpynmnoil. Bo Bpemsi camocTosTeNbHON
TEOPETUYECKON IOATOTOBKM K CEMHUHApPCKOMY 3aHATHIO CTYICHT IOJy4YacT MHAMBHIYAJIbHYIO
KOHCYJIBTALIMIO y IIPENOAABATEIA.

Ne i/

Tema

3aganne

®opmupyemas
KOMMNeTeHIHs

WK

IIpenmer, 3amaum oOmIeH
Ouonoruu. CyuiHoctb
KW3HH, CBOMCTBA JKHUBBIX
cucreM.  [IpomcxoxneHue
JKU3HU. YpoBHH
OpraHM3aIin

N3yuuts TeopeTudecKuil
Marepuall 110 BOIpocaMm:
«Mcropus u 3Tansl ee
Ppa3BUTHS OHOJIOTHNY;
«KoHnenuuu u coBpeMEHHOE
COCTOSIHUE po0eMBbl
MIPOUCXOKACHUSL KU3HI;
«OTamnsl pa3sBUTHs KU3HU Ha
3emie»

OIIK-1

UJIK

OIlK-1.1
OIlK-1.2
OIIK-1.3

Xumuaeckas OopraHuzanus
JKUBBIX OPTaHU3MOB!
HGOpFaHI/I‘ICCKI/IC BCIICCTBa
" UX pOJib B
KUBHCACATCIbHOCTHU

W3yunts TeopeTnueckuit
MaTepual 1mo BOmpocam:
«XUMHUYECKUH cOCTaB KJIETKHU:
Heopranuueckue BeniecTsa »
«Bopa u Heopranuueckue
HOHBI», «Mabie
OpTaHUYECKUE MOJIEKYIIBIY;
«YPOBHM OpraHuzaluu
CTPYKTYPBI OCIIKOB ¥ UCTOPHS
HX YCTaHOBJICHUS»;
«HyxneuHoBble KHUCJIOTBI-
Ba)XHEWIIMEe OWOMIOIUMEPBI»;
«Ponb BUTaMHUHOB B
OpTaHu3Me YeJI0OBEKay,
«"opMOHBI U UX
OMoJIOTHYecKast POJIb»
«DepmeHTHI-ABUTATETU
KU3HNY, «Prb03MMEBI 1
JHKa3zumer», «['unore3a PHK
MHpay

OIIK-1

UK
OIlK-1.1
OIlK-1.2
OIlK-1.3

Opranuzanus >KxuBou
Mmarepuu. HeknerouHsle
(OPMBI XKHU3HU

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

CCTCCTBCHHBIC CpCacTBa

OIIK-1

UIIK-1
OIK-1.1
OI1K-1.2
OIK-13
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OoppOBl ¢ OakTepusIMH»

«IIpnonsl-  WHpEKINOHHBIE
arcHTHI»
W3yants TEOPETHUYCCKHHA OIIK-1 NaK
MaTepHaJl 110 BOTIPOCaM: OlK-1.1
«Krero4ynsie GOpMBI XKUZHIN; OI1K-1.2
«Apxeum Kak OCOOBI IOMEH OITK-1.3
Knetounsie (OpMBI )KH3HA. | MIPOKAPHOTY; «Ctpoennue,
Buonoruueckoe JYKapHOTHOM  KIIETKHU u
pasHooOpa3ue ¥ NPUHLIUNBI | QYHKIUH ee OpraHes;
CUCTEMAaTHKH YKHUBBIX «OTIUYUTEIbHBIE
OpraHU3MOB «CpaBHUTENbHAs
XapaKTepUCTHKA MPOKAPUOT U
JYKapUOT»
«Hayunas  xiaccuduxamus
OPTaHHU3MOBY.
W3yuuts TEOPETUYECKUI OIIK-1 naK
MaTepHal 110 BOTIPOCaM: OIK-1.1
«ABTOTpO(HBIC u OIK-12
TeTepOTPO(HBIE OPraHU3MBbI»; OIK-13
OOwMeH BemecTB U «OHeprus B )KUBOH NpUPOIE;
TpeBpaleHUE IHEPTUHU B «O0meH BEILIECTB u
KHBBIX CUCTEMAX. IpeBpalleHe JHEeprUu B
JKHUBBIX CHCTEMAX;
«MexaHu3mbl 00pa3oBaHUs U
HCIOJIb30BaHUs ATP
B )KUBBIX CHCTEMaxX»
Wzyanth TEOPETHUYCCKHIHA OIIK-1 UIIK-1
MaTepHal 1O  BOINPOCAM: OI1K-1.1
Crnoco0b! pa3MHOKEHUS «DopMBI 6ecmonoro OIK-12
OpraHu3MOB Pa3MHOKEHHUS OPTaHU3MOBY; OIK-13
«ITonoBoe pa3MHOXEHHUE»
«OHTOrEeHe3»
W3yuuts TEOPETUYECKUI OIIK-1 NAK
MaTepuag IO  BOIPOCAM: OIK-1.1
OCHOBHBIE 3aKOHOMEPHOCTH | «OCHOBHBIE 3aKOHOMEPHOCTH OITK-1.2
SIBIICHUSI W3MEHYMBOCTH M | HE3aBUCHMOIO 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 OMK-1.1
SBOJIIOLMOHHOTO Tporecca 1 | «Oomme 3aKOHOMEPHOCTHU OTK-1.2
JBIDKYILUE CUMIBI OBOJIIOIUHN | HBOIIOIMOHHOIO mpolecca U OTK-1.3
JBIDKYIIINE CHIIBI SBOTIOLIAN
N3yuuts TEOPETUUECKUN OIIK-1 NAK
Buocdepa, ee crpykTypa, | MaTepuad [0  BONpPOCaM OMK-1.1
CBOMCTBA M 3BOJIIOIUS Buochepnsrit YPOBEHb OITK-1.2
OpTaHU3aIIH KUBOTO OITK-1.3

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

npeciacayeT CICAYOIUC HCIIn:

* COBEpIICHCTBOBAHHE HABBIKOB CaMO0OOpPa30BaTEIbHOM pabOThl KaKk OCHOBHOTO MYTH

MOBBIIICHUS YPOBHS 00pa30BaHUS;

* yruiyOJieHue U pacllupeHne 3HaHHUM M0 MpeaMeTy.
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Jlyiss  opraHM3aniy CaMOCTOSITENFHOW paboThl Mo auciuiuiiHe «OO0mas OHOIOTHS
UCIIONB3YIOTCS clenytolue GopMbl CAMOCTOSTENbHON ydeOHONH pabOThI:

* U3y4YEHHUE MaTepuaa, U3J0KEHHOTO B JIEKLUAX;

* U3Y4YCHHUE U aHAIU3 PEKOMEHIOBAaHHOU JINTEPATYpBbI;

* CaMOCTOSITENIbHBIM IOUCK, M3Y4YEHHWE W aHAIM3 JINTEpaTypbl IO IUCUUIUIMHE, HE
YKa3aHHBIN B CIIUCKE PEKOMEHI0BAHHOM JINTEPATYpHI,

* CaMOCTOSITEJIbHOE H3YYEHHE YUeOHOTO MaTepuasia, MPEeIyCMOTPEHHOTO padoueit
IIPOrPaMMOii, HO HE U3JI0KEHHOTO B JICKLIUAX;

[lonroroBka K NpPaKTUYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOM IOArOTOBKE H
BBINOJIHEHUH [TPAKTUYECKUX 3a/1aHuil (pelleHne 3a/1a4, OTBEThl Ha BOIIPOCH! U T.1.):

* IOJrOTOBKA K ONPOCY;

* IOJArOTOBKA K KOJUIOKBHYMY;

* TIOJIrOTOBKA pedepaTos;

* IOJArOTOBKA YCTHBIX JOKJIAJOB;

* IOJrOTOBKA K TECTUPOBAHUIO (TIpU HAINYMH);

* IOJArOTOBKA K 3a4eTy.

Iucomennvlie pabomwl. 10 u3ydyeHUs] T€M, HE H3JIOKEHHBIX B JIEKIIMH, PEKOMEHIYETCS
MCII0JIb30BaTh OCHOBHYIO U JIOIIOJIHUTENIBHYIO JINTEPATYPY, a TAK)KE UCTOYHHUKH, HalJICHHbIE TIPU
NOMOIIM  MH()OPMAIIMOHHO-CIIPAaBOYHBIX W TIOMCKOBBIX. /JlJs 3aKkperuieHus Marepuana
PEKOMEHIYETCs J€NaTh KPATKUE KOHCIIEKTHI 110 TEME.

Pexomenoayuu no noocomoexe pepepama

Pegepam — dopma nucbMeHHOH pabOTHI, KOTOPYIO PEKOMEHAYETCS HPUMEHSTH IpH
OCBOEHUU BapUATUBHBIX (MpOo(UIbHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0ol KpaTKoe U3JI0KEHHE COJIepyKaHUs HayYHbIX TPYIOB, JUTEPATYPHI 10 ONPEAETICHHOMN TeMe.

3amadya TOATOTOBKHM pedepara — 3aKpenuTh 3HAHUS, IOJyYCHHBIE TNPH HU3yYCHHH
TEOPETUYECKOr0 Kypca, M TMOJIYYUTh HABBIKH CaMOCTOSITEIBHOTO HM3YyYEHUS MEXKIyHApOIHBIX
MCTOYHUKOB COBPEMEHHOM JIMTEpaTyphbl HAa aHIVIMKWCKOM s3bike. PedepaT mpencrasiser coOoit
KpaTKHii aHAJTMTUYECKUH 0030p MUHMUMYM OJIHOTO UCCIIEI0BaHUs B 00J1aCTH SKCIIEPUMEHTATIbHON
OMOJOTUM KJIETKM C NPUMEHEHHEM MOJIEKYJISIpPHO-OMOJIOTMYECKUX METOJO0B  aHaIu3a.
HccnenoBanue, BeIOpaHHOE ISl 0030pa, TOMKHO OBITH OMYOJIMKOBAHO HAa aHTJIIMMCKOM S3BIKE B
peLeH3upyeMbIX MEXIyHApOJHBIX W3/IaHUSAX HE paHee, yeMm 3a mociennue 10 ner. CryneHT
CaMOCTOSITENIbHO BbIOMpaeT TeMmy pedepara M NMPOU3BOIAUT MOMCK CTaTbU, MO KOTOPOH Oyner
JIeJ1aTh aHATMTUYECKHUI 0030p, ¢ UCOIb30BAaHUEM JOCTYIHBIX 0a3 JAHHBIX HAYYHOU JIUTEPaTypPhl
U TOUCKOBBIX cucteM. CTaThsd M TeMa pedepara JOKHA ObITH OJ00pEeHa IperojaBaTeseM
muctumuinHel. [Ipu monaroroBke pedepata CTYAEHT JAOMOJHUTENBHO MOXKET HCIOJIb30BATh
yueOHyl0, CHEIMaJIbHYI0 M CIpPAaBOYHYIO JIUTEPaTypy, HayuHbleé CTaTbU B POCCUHMCKHX U
MEXIYHapOAHBIX M3/aHusAX. Pedepar npencrasisieTcs CTyJEHTOM Ha 3JIEKTPOHHOM HOCUTENE U
JOJDKEH COZIEpKATh CIENYIOIIME pa3eiibl: TUTYJBHBIN JIUCT, COAEpKAHNUE, BBEIEHUE, OCHOBHAs
4acTh, 3aKTIOYEHUE, CITUCOK UCTIOIB30BAaHHOM INTEPaTyphl. B 0CHOBHO YacTH MPUBOAUTCS 0030p
UCIIOJIb30BaHHBIX B OIYOJMKOBAHHOM HCCJIEIOBAaHUN METOJIOB U pe3ynbTatoB. O0beM pedepara
noJikeH cocTtaBiATh 10 - 15 cTpanu, HO He Ooniee 20 cTpaHUI] MAITMHONIMCHOTO TeKCTa hopmara
A4, mpudptom Times New Roman xernem 14 uyepe3 1.5 mntepBana. Odopmienue pedepara
MIPOU3BOJIUTCS  COTJIACHO PEKOMEHJalusM Y4eOHO-METOAMYECKONH KOMHCCUU  OHOJIOro-
noyBeHHoro ¢gakynprera PI'BOY BO «MI'Y» 11 KypCOBBIX U BBIITYCKHBIX KBATH(PHKAITHOHHBIX
pabot. Takxke pnomyckaercs odopmienue pedepata B coorBerctBuu ¢ ['OCT 7.32—2017,
YCTAQHABJIMBAIOUIMM O0IIuEe TpeOOBaHUS K CTPYKTYpe M MpaBuiaM OQOPMIICHHS OTYETOB O
HAyYHO-UCCIIEIOBATENbCKUX paboTax.

3ammra pedepaTta mpou3BoIUTCA B (opMme a0KiIana (YCTHOTO BBICTYIUICHHUS) CTYAEHTa Ha
IPAaKTUYECKOM 3aHITUU Mepell ayAUTOpHUeH, BKIIOYAoNEeil B ceOsd CTYIEHTOB U IpenojaBaTess
JUCIMIUIMHBL.  JloKian JOMKEH CONpPOBOXKIATHCS HAISAHBIM IIPENCTAaBICHUEM KpPAaTKOIO
coJepkaHus pedepaTta B BHJIE IPE3CHTALMH, BBIIIOJHEHHON C UCIOIb30BAHUEM KOMIBIOTEPHBIX
IIpOrpaMM U OTPAKAIOLIEH OCHOBHBIE IIOJIOXKEHHUS II0 COOTBETCTBYIOLIEH TEME, BKIIOYAIOLIEH
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HaTJISTHBIC MaTEePHUAIBI (CXeMbl, TaOIUILL, poTo 1 T.1.). [Io OKOHYaHWY TOKIa/1a CTYACHTY 3aJaf0T
BOIIPOCHI, KaK IIpernojaBaTeib, TaK W CTYACHTbI, HAa KOTOPBIE MAOKJIAAYMK JOJDKEH JaTh
HCUYEPIIBIBAOLINE OTBETHI.

3ajmauell J0KJIana B BHUAE YCTHOTO BBICTYIUICHHS SIBJISICTCS IOJIYYEHHUS! HEPBUYHBIX
HABBIKOB KPaTKO W HAIJBIIHO MPEICTaBIATh PE3yNbTaThl HCCIEAOBaHHUS W (HOPMUPOBAHUE
HAaBBIKOB M YMEHUW BeJIEHMs HaydyHOU nauckyccuu. OIlleHKa JOKJIaJa OCYILECTBIAECTCS B
COOTBETCTBUE CO CIIECAYIOIIUMU KPHUTEPHUSAMHU: YETKOCTb M3JIOKEHUSI OCHOBHBIX JJIEMEHTOB
pedepara; moHUMaHHE U3y4yaeMon NMPoOIeMbl U METOI0JIOTUH HAYYHOTO UCCIIEOBAHUS;, YMEHHUE
BBIABJISITh CHJIBHBIE CTOPOHBI M HEJJOCTATKU H3JIOKEHHBIX B CTaThbe TEOPUM M MCIIOJIb30BAHHBIX
METOJI0JIOTUYECKUX MOJIX0/I0B; BllafieHHE po(eCCUOHAIbHON TEPMUHOJIOTHEN; YMEHHE OTBEUaTh
Ha BOIPOCHI ayIUTOPHH.

PekomeH()aL;uu 10 N0020MoeKe npesenmayuu

Ilpezenmayuu — crnoco0 TpencTaBlieHUs WHPOPMAIUU, COYCTAIONUH B cede TEeKCT,
TUIEPTEKCTOBBIE CCHIIKU, KOMIBIOTEPHYIO aHUMAIIHIO, Tpa(UKK, BUJEO, MY3BIKY U 3BYKOBOMU sl
(HO He 00s13aTeIbHO BCE BMECTE), KOTOPHIC OPraHU30BaHBI B €IMHYIO cpeay. [Ipe3eHranus nMeet
CIOXKET, CIICHapUH U CTPYKTYPY, OPTaHHW30BAHHYIO ISl YAOOHOTO BOCHPHUATHS HWH(MOPMALIUU.
OTAn4uTEeNbHOW OCOOCHHOCTBIO TIPE3EHTAIMU ABJISIETCSI €€ WHTEPaKTUBHOCTb, TO €CTh
co3JaBaeMast 1715 0JIb30BaTENsl BO3MOKHOCTh B3aUMOJICHCTBHUS YEPE3 AIEMEHTHI YIIPABICHHUS.
[Tpe3eHTammsi Bcerma COCTOMT M3 JBYX OCHOBHBIX KOMIIOHEHTOB: WH(OpPMAIIUH, KOTOPYIO
BBICTYMAOUIMI XOUYeT JIOHECTH IO ayJuTOPHHM, U MaHEphbl HU3JO0KEHHsS. DTO O3HAYaeT, 4To,
BBICTYIIasl IEpE]] Ay AUTOPUECH, CIIETYET COCPEIOTOUUTHCS HAa IBYX MOMEHTAX: YTO TOBOPUTH U KaK
roBopuTh. Hamrcanuelili Ha OGymare TeKCT moMoraer 0ojiee YeTKO U MOCIEA0BaTEIbHO U3JI0KHUTD
marepuai. [Ipe3enraiuu o0buHO AenaroT B PowerPoint, B Impress, mu6o 8 Acrobat.

XoTtenoch ObI BBIIETUTH OCHOBHBIC ATambl MOATOTOBKHU Tpe3eHTauuu: 1. [Ipesenranus -
3TO, IO CYTH, KOHCTIEKT pevn. 2. [Ipe3enTanus cocTouT u3 ciaiioB. CrapaiiTech IpuIepKUBATHCS
MPUHIINIIA: OJMH CTIAi/ - OIHAa MBICTb. Y O€IUTENBHBIMU OBIBAIOT MPE3EHTAINH, KOT/Ia Ha OJTHOM
crnaijie JaéTcsl Te3UC M HECKOJIBKO €ro J1I0Ka3aTeiabCeTB.3. TUTYIBHBIN Clali] TOJKEH CONEpKaTh
Ha3BaHME TPE3EHTAINK, €€ aBTOpa, KOHTaKTHYI WH(popMaiuio aBropa.4. Ha BTOpOM craiine
OOBIYHO TPEJCTaBJICH TUIAH MPE3CHTAIIUH, OCHOBHBIE Pa3JeNibl WM BOMPOCHI, KOTOPBIE OyayT
paccMoTpeHbl.S. OcTanbHbIE Cllali/Ibl, B UJI€aje, HYy’KHO CTPOUTH MO MOJAEIIN: T€3UC -APTYMEHTHI —
BBIBOZ.6. BEIBOABI Bcerga MOJDKHO OBITH JaHBI SICHO M JIAKOHWYHO Ha OTIEIBLHOM clanae.7.
[Ipenmocneauuii cnaiin MOMKeH coaepkaTh MH(OPMALHI0 00 HCIONIb30BAHHBIX HMCTOYHHKAX
JTUTEpaTyphl, HUHTEpHET-pecypcax.8. [locimenumii crnaii MOXKET TOBTOPSATH TUTYJIBHBIA C
nobasnenueM (passl "Crnacubo 3a BHUMaHHe!"

[Ipu cocTaBneHnU Mpe3eHTAIIMN BaXXKHO YUUTHIBATh, UTO HEJIB3S Ha CllaiijjaX MUcaTh BCE,
YTO BBl COOMpPaeTech cka3aTh. Ha crnaiiipl O KHBI TOMACTh TOIHKO CaMbI€ BaKHbIE TE3HCHI, CAMbIe
HEO0OXOMMBIE («TOBOPSIINEY») JaHHBIE, a TAKKe TpaduuecKuil MaTepHall: TUarpaMMbl, PUCYHKH,
dororpaduu, KOTOpble Jydllle BOCIPUHUMAIOTCS ayauTopueil. CrapaiiTech nenarh ClaiIbl Ha
OJTHOPOJTHOM CBeTIoM ¢oHe. [[enaiiTe TekcT 60mee KOHTpacTHBIM. JIydriie mucaTh TEMHBIM 10
cBemiioMy (hoHy. BeigensiiTe KIt0YeBbIe CI0BA B IPEIIOKEHUH KUPHBIM HMIPU(TOM HITH IIBETOM.
TekcT mumuMTE KPYMHO, TUIOTHO HAOpAaHHBIM TEKCT C MaJECHBKHUMHU TPOMEXKYTKAMU MEXITY
CTpokaMu Oyaer uMTathbes TpyaHo. llepen mpeseHTammeil 00s3aTeNbHO HYKHO MPOBECTU
PENETHUIINIO, TOT/Ia MOKHO TIOHSTH, TJIe MOT'YT BOSHUKHYThH TPYJAHOCTH, TIOYYBCTBOBATh PeaTbHBIN
XPOHOMETpPaXK MPE3EHTAINH, & TAK)KE UCIIPABUTH 3aMEUCHHBIE 110 X0y OLTUOKH.

Kpumepuu oyenxu pegpepama

W3noxeHHOe MOHMMaHUE pedepaTa Kak IIEJIOCTHOIO ABTOPCKOTO TEKCTa OMpeaessieT
KPUTEPUH €ro OICHKU: HOBH3HA TEKCTa; CTENEHb PACKPBITUS CYIIHOCTH BOIIPOCA; COOIIOACHHS
TpeGoBaHU# K 0()OPMIICHHIO.
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Hosusna mexcma: a) ymenune padoTaTh C UCCICIOBAHUSIME, KPUTHUECKOHN JIMTEPATYypOH,
CHCTEMaTH3UPOBATh U CTPYKTYPUPOBATh MaTepHaIr;, 0) CAMOCTOSATEIILHOCTh OLICHOK H CYXKICHUH;
B) CTHJIEBOE €/IMHCTBO TEKCTA.

Cmenenb packpvimus cywHOCMU 60npoca. a) COOTBETCTBHE IUIaHA TeMe pedepara; O)
COOTBETCTBUE COJICPKaHUS TeME U IIaHy pedepaTa; B) MOJTHOTA U TTyOMHA 3HAHHUN TI0 TeME; T)
000CHOBAaHHOCTBH CITOCOOOB M METOZOB pabOThI ¢ MaTepuajoM; €) yMeHHe o0oOiaTh, JAeiaTh
BBIBO/IbI, COTIOCTABJISITh PA3IUYHBIC TOYKH 3PSHHUSI 10 OJTHOMY BOIIPOCY (mpobieme).

Cobnrooenue mpebosanuil K 0¢hopmieHuro . a) HACKOJIBKO BEpHO O(DOPMIICHBI CCHUIKH Ha
UCTIONIB3YEMYIO JIUTEPATypPy, CIHCOK JIUTEPaTyphl; O) OIEHKAa T'PAMOTHOCTH U KYIbTYpHI
U3JI0KeHUs (B T.4. opdorpaduueckoi, MyHKTYaIIHOHHOMN, CTHIIMCTHYECKON KYJIBTYPHI), BIIJICHUE
TEPMHHOJIOTHEH; B) coOmroeHue TpeboBaHuii kK 00bEMy pedepara.

* OueHka «3aumeno». TemMa TOTHOCTBIO PACKPHITA, MPOAHATHM3UPOBAHO COBPEMEHHOE
COCTOSIHME BOIIPOCA, MaTepHall HM3JI0KEH JIOTUYHO, TOCIIeNoBaTeNbHO, pedepar odopmieH B
COOTBETCTBUH C TEXHUYECCKUMHU TPEOOBAHUSMH, MPEIBSIBISIEMbIMU K TAKOTO POJ/Ia paboTam.

* OueHka «He 3aumeHo» - TeMa HE PaCKPbITa, CKYIHBIA 00bEM MPUBEJICHHBIX MaTEPHAJIOB.

Kpumepuu oyenxu ycmuozo ooknaoa

OneHka yCTHOrO JOKJIa/1a OCYILECTBIIIETCSI B COOTBETCTBUE CO CIEAYIOUIMMU KPUTEPHUSIMHU:
YEeTKOCTh H3JI0)KEHUSI OCHOBHBIX JIEMEHTOB pedepaTa; NOHUMaHME HM3y4aeMoi NHpoOjeMbl U
METOJOJIOTUHA HAyYHOI'O HCCIIEIOBAHMS; YMEHHUE BBIABIATH CUJIbHBIE CTOPOHBI M HEJOCTATKH
U3JIOKCHHBIX B CTaTbE TEOPUH M HCIIOIB30BAHHBIX METOAOJOTMYECKUX IIOAXOJOB; BIIaJICHUE
npoeccuoHaNbHOM TEPMUHOJIOTHEHN; YMEHUE OTBEYaTh HAa BOIPOCH! Ay IUTOPUU.

* Onenka «omauunoy». B 1okiaje MOJHOCTbIO pacKpbiTa TE€Ma, MPOAHATIUZUPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYAEHT CBOOOJHO BJaJieeT MaTepualioM, H3JIaraeT ero
JIOTUYHO, MOCJIEe10BATENIbHO, JAKOHUYHO, XOPOIIUM HayYHBIM SI3bIKOM. JlOKIIa] COMTPOBOXKAAaETCS
Ipe3eHTalMel, KOoTopas COCTaBjieHa C COOJIOJeHHEeM oO0mux TpeboBaHU odopmieHus,
COJIEP)KUT CCHUIKM Ha NpUBEJIEHHBbIE (POTO, pUCYHKHU, cXeMbI U T.A. [Ipu o0CyXI€HUU CTYINEHT
JIEMOHCTPUPYET MOHMMaHME U3y4yaeMoil MpoOyieMbl U METOJOJIOTUM HAayYHOI'O HCCIEI0BaHMS,
BJIaJICHHE NPOPECCUOHANIBHON TEPMHUHOJOTHUENH M YMEHHE TIpPaMOTHO OTBE€YaThb Ha BOIPOCHI
ayJIMTOpHUHU.

* Onenka «xopoioy». TeMa packpbiTa, IPUBEIEHO JOCTATOUHOE KOJIMYECTBO MaTepHara,
HO IIPM 3TOM MaTepual B HEIOCTATOYHOM CTENEHW IPOAHAIM3UPOBaH aBTOpoM. Mmerorcs
HEeJ0YeThl B O)OPMIICHUN MPE3EHTALMU WM MPE3EHTALMSI HE B TIOJTHOW CTEIIEHU COOTBETCTBYET
o0muM TpeboBaHusM. OTBETHI CTyJEHTa Ha BOMNPOCHI HE SIBJISIOTCS HCUEPIBIBAOLIMMHU U
apryMEeHTHPOBAHHBIMHU.

* OneHka «yJIOBJIETBOPUTENBHO». Tema packpblTa HE IIOJHOCTBIO, MaTepual He
MIPOAHAIM3UPOBAH, CTYJIEHT IMOKa3blBa€T MOBEPXHOCTHBIE 3HaHWA. [Ipe3eHTanus 4YacTUYHO
COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBaHMusAM. [Ipu oOCyXIeHMHM [OKIaja CTYIeHT Jaet
HENPaBWJIbHBIE UM UCYEPIIBIBAIOIINE OTBETHI.

* OueHka «HEyJIOBIETBOPHUTEIbHOY». Tema He pacKpbiTa, MPUBEICH CKYIHBIH 00BEM
MaTepuaia; Mpe3eHTalusi 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 mpeycMOTpeHa yueOHbIM IIIaHOM

V. YYEBHO-METOAUYECKOE W1 HWH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHUIIVIMHBI

a) IepeveHb JUTepaTypbl
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Kypuan obmeit 6uonoruw - https://sciencejournals.ru/journal/obbio/
Ycnexu coBpeMeHHo# Ouonoru - 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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http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B5%D0%B9%D0%BB%D0%BE%D1%80%2C%20%D0%94%2E

1. Obmas OGuonorus. y4d. mocobue s By3os/ B.II. CanoapoBa, U.b. Kumwxkun, O.B.
My3zanesckas, O.A. bepcenena; pen. B.I1. CamoBapoBa. Upkyrckuii roc. yH-T, bruosn.-moys. ¢ak.
- - Upkyrck: u3a-so UT'Y, 2014. - 603c. ISBN 978-5-9624-1167-5 (54 3k3).

r) 0a3bl JTaHHBIX, HHPOPMAITMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI

1. http://elibrary.ru/defaultx.asp - nHayudHast siekTpoHHas OHOIMOTEKA, KPYITHCHIIHIA
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
«KubepJlennakay.

3. Hudopmanmonnas cucrtema «EquHoe OKHO JOCTyma K 00pa3oBaTeIbHBIM pecypcamM»
(http://window.edu.ru)

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

5. Db Uzparenbckoro meHTpa «Akamemusiy. Anpec nocryma: http://www.academia-
moscow.ru

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

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

8. http://www.elementy.ru — caiit, coaepxamuii uUHPOPMAIMIO 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,
I'OCToB Ha caifTax Hay4HBIX 3JIEKTPOHHBIX OMOINOTEK.

11. Google Scholar —TTorckoBasi cuctema 1o Hay4HO¥ JHUTEpaType.

12. Science Research Portal - Hayuynas mouckoBas CHCTeMa, OCYIIECTBIISAIOIIAS
MOJTHOTEKCTOBBIM TMOMCK B KypHaJllaXx MHOTHUX KPYIHBIX HAyYHBIX M3AATEIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mmiert ctaTbu 1 JOKYMEHTHI B OTKPBITBHIX
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 000py10BaHuE:

Aynuropus s TpPOBENEHUS  3aHATUA  JIEKUMOHHOTO  TWMa  00OpyJOBaHA:
cneyuanusuposanuol  (yueOHoOU) mebervro Ha 100 TOCAagOYHBIX MeECT; OOOpyIOBaHA
MexHu4eckumMu cpeocmeamu 0oyuenus, CIy>KayuMH JJs IpeicTaBiIeHus yueOHoN nHdopmanun
Oonbuiol ayautopuu mno aucuuiuinHe «OOmas Ouonorus»: npoektop EpsonEB-X05, skpan
Digis; yuebno-naznsaonvimu nocobusmu, 00SCIICUNBAIOIIUME TEMATHYCCKUE HJUTIOCTPALIUU 10
mucuuruinHe «O01mast OMoJIOT s B KOJTMYECTBE S 1T, MPE3EHTALUH [0 KXI01 TeME IPOTrpaMMBI.

Aynutopus Uil TIPOBENEHUS  3aHIATHM  CEMUHApCKoro Tuma o0opyaoBaHa:
cneyuanuzuposanuoll (yaeoHoi) mebenvro Ha 20 TOCATOYHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpedcmeamu 00OyyeHus, CIyXallMMU JJis TpeacTaBieHus ydueOHoM uH@opmanuu OobIION
ayauropun mo gucuuiuinHe «OO6mas Ouonorusi»: mpoektop Epson EB-X03; Jlocka JIA-51
KOMOUH. y4ebOHO-HA2IAOHbIMU NOCOOUAMU, 00ECTIEYMBAIOIIIMHI TEMaTHYECKHE WILTIOCTPALUU 110
mucuuruinHe «OOmast OMoJorus» B KOJMYECTBE S5 IIT., NMPE3EHTAlMU IO KaXIOW Teme
POTrpaMMBI.

KomnbroTepsiit knacc (yueOHas ayauTOpus) AN TPYNIOBBIX M WHAWBUIYAIbHBIX
KOHCYJIbTAllMi, TEKyLIEro KOHTPOJs W MPOMEKYTOUYHOW aTTecTallud, OpraHu3aluu
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CaMOCTOSITeNIbHOU paboThl. AyAuTOpHS 000pYI0BaHA: CIIEUATU3UPOBAHHON (yueOHOIT) Meberbio
Ha 20 OCaJI0YHBIX MECT, JIOCKOW MEJIOBOH; 000pYyI0BaHA TEXHUYECKHUMHU CPEJICTBAMH O0Y4CHUS:
Cucremnsliii 610k PentiumG850, Mounutop BenQ G252HDA-1 mT.; Cuctemnsiii 6:1okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremnusiii 610k PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mrt.; Mono6mok IRU T2105P — 2 mr.; Cuctemusiii 6110k 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.; CuctemHbIii 6510K
Pentium G3250, MonuTop Samsung T190N — 1 mt.; Cucremusiii 6;10k Pentium G3250, MonuTop
Samsung 740N — 1 mt.; [TpoexTop BenQ MX503; skpan ScreenVtdiaEcot. ¢ HeorpaHu4eHHBIM
JOCTYIIOM K cetd VHTepHeT W oOecreueHHeM JOCTyla B AJIEKTPOHHYIHO WH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aIIH.

[Tomenienust s XpaHEHUs W NPOPHIAKTHYECKOTO  OOCTYKMBAHUS Y4eOHOTO
obopymoBanus. Aynuropus o0OpyJIOBaHa: CIICIMATU3UPOBAHHON MeOenbio Ha 11 mocamouHbIxX
mecT; lkad ans nokymentoB - 3 wT.; Ceiid — 1 mr ; Hlkad-kyne - 2 wr. ; [Ipuatep us.Canon
LBR-5050 Laser Printer; ITpuatep Canon LBP-3010; Hoyroyk Lenovo G580 — 1 mrt. Mukpockon
buomen MC-1 — 10 mrr., Mukpockon bruomen MC-2 — 2 mr., Mukpockorn 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 ans 6usneca - Crannmaptabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nos6ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n05160ps 20161 JIum. Ne1B08161103014721370444.

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

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

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

6.3. TexHnuyeckue U 31eKTPOHHbIE CPEACTBA:

[Tpu mpoBeieHUH y4eOHBIX 3aHATUI UCTIONB3YIOTCS TEXHUUECKHUE U 3JIEKTPOHHBIE CPEJICTBA
06y‘-IeHI/I$I H KOHTPOJIA 3HAaHUHU CTYACHTOB - IPC3CHTALINH, (bpar MCHTBI (bl/IJ'IBMOB, HCITOJIB30BaHUEC
KOTOPBIX MPETYCMOTPEHO METOIUYECKON KOHIIENIIUEHN MPeno1aBaHusl.

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jns  ocBoeHMs  AMCUMIUIMHBL — «OOmiass  OMONOTHS»  NPUMEHSIOTCA — CIeNyrolue
00pa3zoBaTebHBIC TEXHOIOTHUH:

- Ungopmayuonnas nexyus. JIeKuus — 3To C:kaToe U3JI0KEHUE 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 GOPMHUPYET y HUX MPOdECCHOHATBHOE MBIIUIEHUE 32
CUeT CHUCTEeMaTHU3allud M BbUIEJCHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHus oOydeHus. 3ajgada IpernojaBaTess MCIOJIb30BaTh Takhue (OPMbl HAISAHOCTH,
KOTOpPbIE Ha TOJIKO JOMOJHSIOT CIIOBECHYIO MH(OPMAIIUIO, HO U CaMH SIBIAIOTCS HOCHTEISIMH
UHpOpMaLUU (CXEMbl, PUCYHKH, CIAiAbI-Ipe3eHTaluu, U T.11.). DTOT BUJ JIEKIUH Jy4IlIe BCErO
MCII0JIb30BaTh Ha 3Talle BBEACHMSI CTYIEHTOB B HOBBII pa3jien, TEMY JUCLUIUINHEIL.
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- [Ipobnemnas nexyus. B otnuuue ot conepkaHust ”HGOPMAIIMOHHOM JICKIIH, KOTOPOe
npejiaraeTcsl IMpernojaBaTelieM B BHJAE HW3BECTHOTO, MMOMAJIEKAIIETO JUIIb 3allOMUHAHUIO
Marepuaia, Ha MpOOJEMHON JIEKUMHM HOBOE 3HAHWE BBOJUTCS KaK HEHM3BECTHOE s
oOyuaromuxcs. IIpoGiemHas nekuus HauWHAETCS C BOIMPOCOB, C IMOCTAHOBKU MPOOJIEMBI,
KOTOPYIO B X0/I€ M3JIO’KEHUS MaTepraia HeOOXOIMMO PEIITh. JISKIUS CTPOUTCS TAKUM 00pa3oMm,
YTO MO3HAHUS 00yYaronIerocst MpUOINKAIOTCS K TOUCKOBOM, UCCIIEeI0BATEIbCKON JAeSITENbHOCTH.
3/1eCh y4acTBYIOT MBIIIJIEHHE O0Y4YarOUIerocsi ¥ €ro JMYHOCTHOE OTHOIIEHHE K yCBaMBAEMOMY
MaTepuaiy.

- Jlexyus-6eceoa. Ilpeanonaraer HenocpeACTBEHHbIN KOHTAKT IIPENoaBaTelis ¢ ayAUTOPUEH.
[Ipeumy1iecTBO JeKIUU-O€celbl COCTOMT B TOM, YTO OHA IO3BOJISICT MPHUBJICKaTh BHUMAaHUE
CTYACHTOB K HaubOoJiee BaKHBIM BOIIPOCAM TEMBI, ONPEENIATh COACP)KaHUE U TEMIT U3JI0KESHUS
yueOHOro Marepuana ¢ y4eToM 0COOCHHOCTEH CTyIeHTOB.

- [Ipakxmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE 10/l pPyKOBOJCTBOM IIpeNoaBaTelis B
yueOHOI ayAUTOPUH, HATIPABIIEHHOE HA YIITyOJIeHNEe HAYYHO-TEOPETUIECKIX 3HAHU U OBJIa/ICHUE
OTIpEeNIeNICHHBIMA METOJIAMH CaMOCTOSITEIIbHOW Pa0OThI, KOTOpoe (OPMHUPYET MpPaKTHIECKUE
ymenust. OqHOM U3 POpM MPAKTUYECKUX 3aHITHI B By3€ SIBISETCS CEMUHAP.

- Cemunap-uccnedosanue. TexHONOTUS NPOBEACHUS TAaKOIO CEMHHAapa MOXKET ObITh
pa3IM4YHOI, B 3aBUCUMOCTHU OT TOT0, KAKOM METO/I 3aJI0KEH B €r0 OCHOBY. B paMkax AUCHIUIIIMHBI
«O0mas 6uoNIOTHS» TPOBOIUTCS CEMHHAP C MOJATOTOBKOM M 3aCIyIIMBaHUEM JOKIJIAJOB IO
aKTyaJIbHBIM Mpo0JeMaM TEOPUU U MPAKTUKH U MOCIEAYIOIUM UX 00CYKIEHUEM.

- Konnoxeuymsl — BUIl y4€OHOTO 3aHITHS, POBOJAUMOTO C IENIBIO IPOBEPKU M OLICHUBAHHS
3HaHUU yyamwuxcs. KoIJIOKBUYM MOXKET MPOBOAUTHCS B (opMe HHIMBHAYaIbHOH Oecembl
IpenojaBaresisi co CTYAEHTOM WM KaK MaccoBbI ompoc. B xone rpymnmoBoro oOcyxaeHHs
CTYJEHTBI Y4aTCs BBICKAa3bIBATh CBOIO TOUKY 3PEHHSI IO OMPEICTICHHOMY BOIIPOCY, 3alUIIATh CBOE
MHEHHE, IPUMEHSIS 3HAHUS, [TOJTyYSHHBIE Ha 3aHATHUSX 110 MpenMeTy. B Xo/1e KoJuToKkBryMa Takxke
IPOBEPSAIOTCS MUCbMEHHBIE pabOTHI CTYIEHTOB, IPOBOAMTCS 3aCIyIIMBaHHUE JOKJIA/0B.

- CamocmosamenvHas paboma cmyoenmos (cM. 1.4.4).

- Jlucmanyuonusvie  obpazogamenvHvle  mexHonoeuu.  llog ~ TUCTAHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTHUSMHU TOHUMAIOTCSI 00pa30BaTEbHBIC TEXHOJIOTHH, PEeaIn3yeMbIe B
OCHOBHOM C NpPUMEHEHUEM HH(pOPMAIMOHHO-TEICKOMMYHUKAIMOHHBIX ceTell. IIpu ocBoeHun
TUCIUTITUHBI «O0111ast OMOIOTHS» UCTIOJIB3YIOTCS CIEAYIOIINE TEXHOJIOTHH:

* kelicoBasg TexHoiorus — ¢opMa JUCTAHLMOHHOTO OOY4YeHHUs, OCHOBaHHas Ha
NPEJOCTaBICHNH O0ydJarommMcs HH()OPMAIIMOHHBIX 00pa30BaTENbHBIX PECYpCOB B  BHIIE
CHELMATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJb30BaHHEM
Pa3IUYHBIX BUJIOB HOCUTENEH HHpopMauu (KeicoB);

" PHTEPHET-TEXHOJOTHs — CIOCcO0 TUCTAHIIMOHHOW Iepesauyu MHPOpPMAalluu, OCHOBAHHBIN
Ha HCIIOJIb30BaHHUH TII00aThHBIX U JIOKAJTBHBIX KOMIBIOTEPHBIX CETEH /Il 00ecTIedeHus JOCTyma
oOyyaromuxcst K HWH(POPMALMOHHBIM 00pa3oBaTelbHBIM pecypcaM U Juis (OPMHUPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTraHU3aIllMOHHBIX, TEXHWYECKHX W IPOTPAMMHBIX CPEICTB
peanu3alM W YOpaBieHHs Y4eOHBIM MPOIECCOM HE3aBUCMMO OT MecTa HaxXOXKICHHUS ero
cyobektoB. Mcmons3yercs ObpasoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIIILOOEHOYHBIE MATEPUAJIBI U1 TEKYIIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Ouyenounvle mamepuasnsl 07151 6X00H020 KOHMPO/A

1. Yewm xuBas MmaTepusi OTINYAETCS OT HEXKUBOU?
2. Yro Takoe kietka? [louemy ee Ha3bIBAIOT AIIEMEHTAPHON €UHUIICH KU3HU?

3. Ctpoenue u GpyHKuu siapa’?
4. Kakue cTpyKTypbl KJIETKHU CBSI3aHBI C Ilepeiadeil HacaeICTBEHHOCTH?
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Kakne xuMudecKne 3J1eMEHThI BXOIAT B COCTaB KISTKH?

Kakue 6uononumeps! Bel 3HaeTe?

KaxkoBa 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 Ttakoe Bua? Kpurepuu Buaa

. Yrto Takoe HaCJICIACTBCHHOCTD U H3MEHYMBOCTE?

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

. UTO MOHUMAIOT 10T MOJU(PHUKAIIMOHHON U3MEHYHBOCTHIO?

OL((ZHOllele mamepuaiibl meKyuieco KOHmpoJia

OneHouyHble MaTepHallbl TEKYIIEro KOHTpolss (opMmMupyrorcs B coorBerctBuu ¢ JIHA

YHUBCPCUTCTA.

B pamkax mucruminabel «O01as 61onorusy UCHOIb3YIOTCS clieAyronue GOpMbl TEKYIIEeTo

KOHTPOJIA:

*  KOJUIOKBUYM,;
*  [HCBMEHHBIN OINpPOC;

*  YCTHBIM JOKJAJ, IPE3CHTaLUs;

*  TECTHPOBAHUE;

*  KOHTPOJb CAMOCTOATEIbHON PabOTHI.

CDOHJI OILICHOYHBIX CPEJACTB BKIIOYACT.

(eM. .

*  IIEpEYEHb BONPOCOB U 33JaHUM JJIS TEKYLIETO KOHTPOJIA;

® MEPCUCHb TEM K KOJIJIOKBUYMAaM;

*  IIEPEYEHb TEM YCTHBIX JIOKJIAIO0B;

*  IepeydeHb BOMPOCOB Il caMmocTosATenbHoro nuzydenus (CPC);
*  IIepeYeHb BOIPOCOB JUIs 3a4eTa

Ha3naueHue OIEHOYHBIX CpPEACTB: BBIABUTH copMHpoBaHHOCTh KommereHimu OITK-1
[11). CTyneHTsI, HE BBIMOJIHUBINNE TPEOOBAHHS TEKYIIEr0 KOHTPOJS WM MOJYYHBILIUC

HTOTOBYHKO OLCHKY TeKyuIefI YCIICBACMOCTU «HC YHOBJICTBOPUTCIIBHO», CHUTACTCA HMCHOIIUM

TCKYIIYIO 3a10JIKCHHOCTD. O6yqa}011mecsl, HUMCIOIHNE 3aI0JDKECHHOCTH, JOJIDKHBI IMKBUAUPOBATDH

X HC MMO3JHEC, YEM 3a HCACIIO 10 Hadajia HpOMeXCYTOqHOﬁ aTTeCTaluu.

arLONOE

~

Ilepeuens 6onpocoes u 3a0anuii 013 mexkyuiezo KOHmpona

Onpenenenne xnu3HU. OTINYUSA KUBBIX CUCTEM OT HEKUBBIX.

OpranusMbl 1 YpOBHU OpTaHU3ALMH KU3HU

Knaccudukanus xKUBbIX OpraHu3MoB 3eMin

Hexknerounsie hopMbl )KU3HU

Knaccudpukanus kierouyHelx (GopM  JKM3HM: KJIACCHUYECKME U COBPEMEHHBIE
[IPEACTABIICHMUS.

Heoprannueckue BemecTBa KIETKH. Poilb MUHEpaNbHBIX COJIEH B JKU3HEAEATEIBHOCTH
KJIETKH

Crpoenue u pyHKIUHN BOABI

Ponb noHOB B KiIeTKE
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9.

10.
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.

Opranuyeckue COeJMHEHUS KIETKU. XapaKTepUCTHKA U (PYHKIIMU YTIIEBOJIOB
XapakTepuCcTUKa JIMIKJIOB U UX PYHKUUH
XapakTepucTHUKa BOJO- U )KUPOPACTBOPUMBIX BUTAMUHOB
AMHHOKHUCIIOTBL, CTPOEHHUE U CBOMCTBA

Crpykrypa u QyHKIHUN OEITKOB

Crtpoenue u GpyHKIUU (PepMEHTOB

CBolicTBa HYKJIEMHOBBIX KHCIIOT KaK MoauMepoB. CocTa, CTPOEHUE U BUJIbI HYKJIEHHOBBIX
KHCJIOT.
VYposHu ynakosku saepHo JIHK B sykapuoTrudeckux KiaeTkax. XpOMaTUH U €ro BUJIBIL.
ITonatue o kapuotune. XpoMOCOMHBIE YHUCIA U HAOOPbI XpoMocoM. MOHOIIONHOE U
TaIIOUTHOE YHCIIa XPOMOCOM.

OcCHOBHBIE THIIOTE3bI IPOUCXOKIACHUS TEHOB.

Ocuosusie Bubl PHK: nndopmanmonnsie u ve xoaupyronme PHK.

OcHOBHBIE 3Tallbl ¥ Y4aCTHUKH ITpouecca permkanuu JJHK.

OcHoBHBbIE 3Talnbl U YYaCTHUKH TpaHCKpunuu reHoB. Ctpykrypa 3penoit MPHK sykapuot
I'eneTnueckuii KOJ M €ro CBOMCTBA.

@YHKIUN CTPYKTYp, BEIIECTB M OPraHOMAOB, NPUHHUMAIOIIMX ydacTHE B IIpoLecce
O6uocuHTe3a Oenka

Paznuuns B oOMeHe BEIEeCTB MEX1y reTeporpodaMu U aBTOTPOhamMu

XeMOCUHTE3

DOTOCUHTES, ET0 POJIb

KucnoponHoe okucinenue

OcCHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPUU

CpaBHuTENbHASA XapaKTEPUCTUKA KJIETOK IIPOKAPUOT U DYKapUOT

Opranou/ibl KJIETOK 3YKapuoOT U UX (PyHKUIUU

MuTo3 1 Melo3 CXOACTBO U Pa3IN4us

®opMbl OeCToNoro pa3sMHOKEHUS

ITonosoe pasMHOkeHUE. ['amMmeTorenes

OmnTtorenes

I'm6punonornyeckuii meroa. IlepBelii u BTOpoi 3aKoHb MeHaems»

Jurubpunnoe ckpemubanue. Tpetuil 3akoH Menaensi»

CuenneHHoe HaclleZJOBaHUE IPU3HAKOB. 3aKOH Moprana

Knaccudpukanusa nsmeHunBoctd. MoaudukalnnoHHass U3MEHYMBOCTh. 3HAYEHHUE IS
OpraHu3Ma 1 BUJa

Pa3HOBHIHOCTH XPOMOCOMHBIX M TEHOMHBIX MYyTallUi

«3aKOH rOMOJIOTMYECKHX Ps1ioB». HacnencTBeHHOe BappupOBaHuEe IPU3HAKOB
OCHOBHBIE TUIIBI HACJIEACTBEHHON N3MEHYUBOCTH

Merozsl U3y4eHus: HaCIEACTBEHHOCTH Y€JI0BEKA

Pa3BuTre 3BONMIOIMOHHBIX TPEACTABICHUN

Jloka3arenbcTBa €IMHCTBA IPOUCXOKIECHUS OPraHUYECKOr0 MUpa

Bun. Kpurepun Buna. [onynsanus

EcrecTBeHHbI 0TOOp — HampaBisoonmil ¢aktop 3Boironuu. PopMbl €CTECTBEHHOTO
otbopa.

DakTOpBI IBOIIOLUH YEIOBEKA

Dkosoruueckue GpakTopbl

XapakTepucTruKa 3KOCUCTEMBI

CtpyKTypa, CBOWCTBA U SBOJIONHS Orochepbl

Ilepeuenv mem ycmuoix 00K1a008, npezenmayuil (OpueHmupo8ouHbvlit)

1. KoHuenuu 1 COBpEMEHHOE COCTOSIHUE MPOOIEMBbI IPOUCXOKICHUS KU3HHU,
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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.
46.
47.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Oransl pa3BUTHA KU3HU Ha 3eMIIE;

WcTopus u Tarbl ee pa3BuTUs OUOIOTHH;
XUMUYECKUI COCTaB KJIETKU: MMKpPOIIEMEHTBI, COJAEpKAIIMUECS B  KHUBBIX
OpraHu3Max U UX 3Ha4YCHHUE,
Boja u MuHepanbHbI€ BelllecTBa B MPOIECccax METab0IN3Ma,;

Marnsblie opraHuYecKre MOJIEKYJIbL,

buononaumeps! KileTKH, poJib JTUMKIOB, YIJIEBOJIOB B OPraHU3Me YeJIOBEKa;
MeTo/b1 Hccie10BaHUS! IPUPOTHBIX OMOMOJIEKYIT;

XKupHble KUCITOTBI, 0COOCHHOCTH CTPOCHHUS U POJIb;

Posb BUTaMHUHOB ¥ TOPMOHOB B OpraHU3M€ YEJIOBEKA;
benku: xumuyeckui cocTaB, CBOMCTBA U 3HAYEHHE JIJI YEIIOBEUECKOI0 OPraHnu3Ma;
DepMEHTBI-BUTATENH KU3HU;

[TproHbI- HH(MEKIHMOHHBIC aTeHTHI,

Crtpoenue, cBoiicTBa, OMONIOrHYECKas Pojib HYKJICOTHU OB,

HyxnenHnoBbie KUCTOTHI-BaKHEUIITNE OMOTIOTUMEPHI KIIETKH,

CocraB PHK B kinetke u runoreza PHK mupa;

Pu6o3umer u JIHKa3umer,

Bupychi-HekieTounble pOpMbl KU3HU,

bakrepuodaru- ecrecTBeHHbIE CpeACTBAa OOPHOBI C OAKTEPUIMHU;

Krnerounsie hopmbl sxU3HHU, HayuHas KJIacCU(pUKaIKs OPraHU3MOB;

Apxen kak 0coOBbIif TOMEH IIPOKapHUOT;

ABTOTpOdHBIE U TeTePOTPO(HBIE OPTaHU3MBI,

OOMeH BelIecTB M TMPEBpAIllCHUE PHEPruu B KUBBIX cUcTeMax. buonormueckoe
OKHCJIeHHE 0€3 yJacTus KUCIopoaa. DHepreTudeckuii apdexr:

AspoOHOe OHOOTUYECKOe OKUCIICHUE: TTYTH OKUCIICHUS U YYaCTHUKHU MPOIIecca,
Mexanu3mbl 00pa3oBaHus U UcTonb3oBaHust AT® B )KUBBIX CHCTEMAX;
®DOTOCHHTE3 — YHUKAJILHOE IPUPOTHOE SIBJICHHE:

Ponb xemocuHTE3UpyIOMUX OaKkTepuil Ha 3emie:

['ens! 1 ux cTpykrypa. Peanuzamus renerudeckoit ”HGpopMaIuy,

I'eneTnyeckuii rog v ero cBOMCTBA,

Pennmukanusa JTHK;

Tpanckpurmniust (bnocunre3 PHK);

Tpaucnsus (6uocunres 6enka);

CrtpoeHnue, 3yKaprHOTHOM KJIETKH U (YHKITUHU €€ OpraHell,

OTnuuuTenbHbIe 0COOEHHOCTH KJIETOK DYKapUOT U ITPOKAPHOT;

OBoroius pa3sMHoKeHUs. DopMbI 0€CIOIOr0 pa3MHOKEHHSI OPraHU3MOB;
[TonoBoe pazmMHOXeEHUE;

OHnTorexes;

TenmoMepsl XpoMOCOM W WX pOJIb B MPOJODKUTEIBHOCTh KU3HM M TIpOlieccax
CTapeHus,

[{uTonorndyeckre OCHOBBI HACTEACTBEHHOCTH M M3MEHUHNBOCTH;

OcHOBHBIE 3aKOHOMEPHOCTH HE3aBUCUMOT0 HAClIeJOBaHUs F€HOB U IPU3HAKOB;
OcHOBHBIE 3aKOHOMEPHOCTH CIICTUICHHOTO HACIEI0OBaHUS;

@®opMbI U3BMEHUNBOCTH;

HacnencrBennbie 001€3HM Ye€IOBEKA, MX MPUYNHA U MPODUTAKTHKA,;

OO01re 3aKOHOMEPHOCTH HBOJIIOIIMOHHOTO MPOIIeCCa U IBHKYIIUE CHIIBI SBOIOIHIH,
CunteTtndeckast Teopus dBosonnu KoHmenus Buaa, ero KpuTepuu,;
CoBpeMeHHbBIE METO/IBI B OMOJIOTHH;

[IpuunHbI HapyLIeHNs pa3BUTUS OpraHn3Ma. PenpoaykTuBHOE 3/10pOBbE;

Bunosoe 6uopaznoobpasue. [IpoOiaembl ero coXxpaHeHus;

buonornueckuii mporpecc u 6mosoruueckuii perpecc. JlokazarenbcTBa 3BOJIOIIH,
DBoJIOMS YenoBeka. EMMHCTBO MPOUCX0XKIEHUSI YEIIOBEUYECKUX pac;
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48.

49.
50.

DKOJIOTUSl — HayKa O B3aMMOOTHOIICHHSIX KUBBIX OPTaHM3MOB MEXIY CO0OW U cO
cpenoit ux oOuTaHus;

buocdepa — rmobanpHas 3KocUCTEMA,

Hoocdepa kak HOBast cTanust SBOTIONUHA OHOCHEPHI.
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10.
11.
12.
13.
14.
15.
16.
17.

~w

BOHpOCbI JJIS MOATOTOBKH K KOJVIOKBUYMaM

Tema 1. IIpeomem, 3a0auu oowieit ouonozuu. CyusHocmp Hcu3Hu, C60UCHBA HCUBHIX
cucmem. Ilpoucxosricoenue sxcusnu. Ypoeuu opeanuzayuu

[Ipeamer w3ydeHHWs NUCHMIUIMHBI, MEIW W 3a1add oOmiedt Owonoruu. Hamparnenus
COBpPEMEHHO Onoyioruu

OnpeneneHre NOHATUA «KU3HB». CBOMCTBA KUBOro. OCHOBHBIE METO/bI UCCIICIOBAHUI
JKUBBIX CHCTEM.

YpOoBHUM OpraHu3aluy KUBOW MaTEPHH, UX XapaKTEPUCTHKA.

I'mnoreza PHK mupa

3ammura pedepaToB (IOKIA] + MPE3CHTAINS ) 10 TeMaM, YKa3aHHBIM B Ta0muie 4.2.

Tema 2. XuMu4yeckasi OpraHu3amusi SKMBBLIX opranu3mMoB: Heopranudeckue
BellleCTBA U MX POJIb B )KU3HEAeATeIbHOCTH

DneMEeHTapHBIA COCTaB KUBOM MaTepuu. Makpo- 1 MUKPO3JIEMEHTHI.

Poub nonos B nonnepxanuu pH. Bydepusie cucremsr

CrpykTypa, CBOKCTBA, POJIb BOJbI B )KM3HEAEATEILHOCTH. BOIHBIN NOTEHIIMAIL.
Mauible OpraHu4ecKue MOJIEKYJIb

Ctpoenue u GyHKIMH YTTIEBOJOB U JIUIIHUJIOB

CtpoeHue, CBOMCTBa aMUHOKHUCIIOT, MeNTUA0B. OCOOEHHOCTH NIENTHIHOM CBSI3H.
CaoiicTBa, GyHKIHH, KIacCUPUKALIUI OCIKOB.

@®epMeHThl, UX CTPYKTYpHasi OpraHu3alys, CBOICTBa, pOJb BUTAMUHOB, METAJJIOB U
Ipyrux KohakTopoB B (YHKIIMOHUPOBAHUU (DEPMEHTOB.

["opMOHBI, UX XUMHUYECKas IpUpoa, Kiaccupukaius, Ouonoruueckas poib
BurtaMunsbl, QyHKIIUU BOJIO- U KUPOPACTBOPUMBIX BUTAMHUHOB

Crpykrypa u Bumsl Hykieotuaos. Ctpoenue ATO.

HykienHoBbIe KHCTOTHI-BaXKHEHUIITNE OUOTIOTUMEDHI;

CrtpykTypa, ypOBHU OpraHH3ally, CBOICTBa, BaxkHenmue pynkuuu JJHK.
I'eneTnueckuii KOO U €r0 CBOMCTBA

Ocnosuble Buabl PHK. Ctpykrypnas opranuzanus u ¢pyukuuu TPHK, MPHK, pPHK.
Pu6o3umer u JIHKa3umer

3amura pedepaToB (IOKJIA] + MIPE3eHTAINs ) 10 TeMaM, YKa3aHHBIM B Ta0uile 4.2.

Tema 3. @opmul opeanuzayuu sxcueoit mamepuu. Hexnemounwie gpopmol scusnu

OTkpBrITHE, 0COOEHHOCTH CTPOEHUS, KilaccuuKaius BUpycoB. PerpoayKius BUpycoB.
Bakrepuodaru: cTpoeHue, cBOCTBa, )KU3HEHHBIN IIUKJI U TIPUMEHEHHE OakTepuodaros.
¢aros.

MeToab!l KyJIbTUBUPOBAHUS U UACHTU(DHUKAILIMA BUPYCOB

[TproHbI- HH(EKIIMOHHBIE aT€HTHI

3amura pedeparo (HOKIaA + Npe3eHTalMs) 0 TeMaM, YKa3aHHbIM B Tadnuie 4.2.

Tema 4. Knemounwie ¢popmot sncusznu. buonozuueckoe paznooopazue u npunyunst

CUCEMAMUKU IHCUBBIX OP2AHU3IMOE

1.
2.
3.

Knerounsie ¢popmbl xu3au. CpaBHUTENbHAS XapaKTEPUCTUKA IIPOKAPUOT U 3yKapUOT
bakrepun, 0COOEHHOCTH CTPOECHHUS U KU3HEAEATEIIbHOCTH
Apxen: 0COOCHHOCTH CTPOCHUS U MPOIIECCOB KUZHEACIATEIHHOCTH.
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4
5.
6.
7
8
9

LNk wNE

NoakowhE

CxoJcTBa M pa3anyus 3yKapuoT, apxen, OakTepuil.

CtpoeHue, 2yKaprHOTHOM KJIETKH U (YHKIIUHU €€ OpraHesl

[Tpoucxoxaenue sykapuot. buonoruueckoe pasHooOpa3ue U NPUHIUIIBI CUCTEMATUKH.
Ctpoenue u GyHKIIMH XPOMOCOM.

Amnonto3. @U3NOIOTHYECKUI CMBICT U 0COOEHHOCTH aronTo3a

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

Tema 5. Oomen eeuwgecme u npespawieHue IHEPUU 8 HCUBLIX CUCHEMAX

CniocoObl MUTaHUS )KUBBIX OPTaHU3MOB.

Buns! u npeBparienust 3Hepruu B Opranu3Me DHEPreTHUeCcKuil oOMeH.
LentpanbHas posib AT® B sHEpreTUKe KIETKHU.

beckucnoponHoe okucieHue

Kucnoponnoe okucieHue, uin JbIXaHUE.

@DOTOCHHTE3, €0 3HAUEHUE, KOCMUYECKAs POJib.

XeMmocunres. Poib xemocuHTe3upyomux 6akrepuii Ha 3emiie

3amuTa pedeparoB (okIaa + Mpe3eHTaIMs ) 10 TeMaM, yKa3aHHBIM B Ta0wuie 4.2.

Tema 6. Cnocobvl pazmHodriceHUs OP2AHUZMOB

KiteTouHslii IUKII: OIIpeAeIeHne, CTaauu.

MuTto3 1 Meiio3 1 ux 6uonornyeckoe 3HaueHrue. CXoJICTBO U OTIMYME MUTO3a U MEH03a.
becnonoe pasMHOXEHHE U €r0 BUABI.

[TonoBoe pazmHokeHue. ['ameToreHes.

OHrorenes

[ToctomOpuonanbHoe pazputue. [lepuoxa crapenus. [ UmoTe3sl crapeHus.

3amura pedepaToB (IOKJIAJ + MIPE3eHTAINs ) 110 TeMaM, YKa3aHHBIM B Ta0muile 4.2.

Tema 7. Ocnosnvie 3aKOoHoOmeprocmu SIBJICHUA MU3MECHYUBOCTH M HACJICACTBCHHOCTH
KUBBIX OPraHu3dmMoB

1. OcHoBHBIE 3aKOHOMEPHOCTH HE3aBUCUMOTO HACJIEI0BAaHUS T€HOB U MPU3HAKOB;

2. OCHOBHBIE 3aKOHOMEPHOCTH CIIETIJICHHOT0 HacyieAoBaHus. [ 'eneTuka nosna;

3. ®opwmsl n3menunBocTH ClEIuIeHHOe Haclie0BaHue TeHOB M MpU3HaKoB. KpoccuHroBep
KaK MEXaHU3M, ONIPEACIAIOIMI HAPYILIEHUS CLIETICHUS TEHOB.

4. OCHOBHbIE IIOJIO)KEHHS XPOMOCOMHOW TEOpPHM HACJI€JCTBEHHOCTU. ['€HHble KapThl
XPOMOCOM.

5. OcHoOBHBIE MexaHU3Mbl onpeneneHus noia. duddepeHunpoBka mnoia B Mpolecce
pa3BUTHUS YETIOBEKA.

6. Pomp HacnenCTBEHHBIX H  CpeloBBIX (hakTopoB B  QopmHpoBaHWH (peHoTHIIA.
MoudukaironHas “3MeHYUBOCTh. HopMa peakiuu npusHaka.

7. TeHorumuyeckass M3MEHYMBOCTb. 3aKOH TOMOJIOTMYECKUX PSIOB B HAacJeJICTBEHHOMN
n3meHursBocty H.M. BaBunosa

8. MyrarenHsie (akTOpsl U MyTallMH. 3HAYCHHE M3MEHUYMBOCTH B JKM3HU OPTaHU3MOB W B
SBOJTIOLIHH.

9. 3ammra pedeparoB (JoKIaa + Ipe3eHTAIMs) 0 TeMaM, YKa3aHHBIM B Tabnuie 4.2.
Tema 8. Oodwue 3aKOHOMEPHOCMU IGONIOUUOHHO20 npouecca U OGUICYU{UE CUIbL

9601104
1. Ponb 5BONIOLMOHHON TeopuH B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU

KapTUHBI Mupa. POpMUPOBAHNE CHHTETUYECKOM TEOPUH IBOJIOLIUH.
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2. Bupn, ero kpurepun u crpykrypa. l[lomymauuss — CTpyKTypHas €AMHUIA BHIA H

OJIEMCHTapHas €ANMHUIA 3BOJIFOIH. Crioco0b1 BI/II[006p330BaHI/I$I.

3. ,Z[BI/I)KyH_II/Ie CHJIBI W 3TaIlbl 3BOJOLIWH YCIIOBCKA. YenoBeueckue pachbl, UX T'CHCTHUYCCKOC

pPOAaACTBO.

4. 3ammrta pedeparoB (IOKIAI + MPE3CHTAIHS) IO TeMaM, YKa3aHHBIM B Tabmute 4.2.

=

NS

o

) IO TeMaM, yKa3aHHBIM B Tabmuiie 4.2.
Tema 9. buocgpepa, ee cmpykmypa, ceoiicmea u 360110UUA

Ctpoenue u cBoiictBa 6mocdepsl. CTpyKTypa 1 IpaHHIbl OnoCchepshl

Tumne! BeniectBa 6uocdeprl. DyHKITUH KUBOTO BEIIECTBA

Ananranyy OpraHu3MOB K YCIIOBHSIM CPe/ibl

BoszneiictBue denoBeka Ha MNPUPONY W BAXKHEUIIME HKOJOTHUECKHE TPOOIEMBI
COBPEMEHHOCTH.

30HBI 2KOJOTHYECKON KaTacTpo(bl. HexoTopeie mpoOaeMbl pernoHaIbHON SKOIOTHH.

6. 3ammra pedepaToB (JOKIA + Mpe3eHTAlMs) IO TeMaM, YKa3aHHbIM B Ta0iuie 4.2.

OueHO'lele mamepuaiibl 01 npomeofcymouuoﬁ ammecmayuu
dopma MPOMEKYTOUHON arTecTaluu - 3auem. 3adeT NPOBOAUTCA B (QoOpME YCTHOIO

cobeceoBaHus.

=

akrwmn

o

8.
9.
10
11
12
13

14
15

16.

17
18
19

Hpumepublﬁ CRUCOK éonpocoe K 3auemy

Omnpenenenue MOHATUS KU3HU. DyHIaMEHTaJbHBIE CBOMCTBA JKMBOTO. OBOJIOIHOHHO
00YCIIOBJICHHBIE YPOBHU OPTaHU3AIINH KU3HH.
KoHuenmuu 1 coBpeMeHHOE COCTOSIHUE MPOOIIEMBI TPOUCXOKICHUS )KU3HU
DOneMeHTHBIN cocTaB )XUBOW MaTepun. Heoprannueckue BemecTsa u UX poJb.
Crpoenue, CBOWCTBA, (PYHKIIMM aMUHOKHUCIIOT, IENTUOB, OEIKOB.
VYrneBoapl, kinaccupukanus U Ouonormueckas ponb. CTpykTypa, CBOWCTBa H
pacrpocTpaHeHHE B IPUPO/I€ OCHOBHBIX MPEJCTaBUTENCH MOHO - TU- U TIOJIMCAXapHUIOB.
OO0mmas xapakTepucTHKa, OMOJOrHYecKas poJib JIMIUAOB, PaclpOCTpaHEHHE B IMPHUPOJIE.
dwusnonornyeckas pojb MOJIMHEHACHIIEHHBIX KUPHBIX KHCIIOT.

. buonornueckue GyHKINN U XMMUYECKHI COCTAB HYKJIEMHOBBIX KUCIOT. CTPYKTYpa U YpOBHH

opranuzanuu JJHK. IIpasuno Yapradda u BugoBas cnerupuaHoCTb.

Bunast PHK. Ctpykrypa u ¢ynkiun PHK.

Makponpruueckue coequnenus. CtpoeHue, cBoicTBa, poinb ATO.

. Butamunsl, knaccudukanus, GyHKIMA BOJO- U )KUPOPACTBOPUMBIX BUTAMHHOB

. PepMEeHTHI, UX CTPYKTYpHasi OpraHu3alys U CBOMCTBA.

. T'opMoHBI, XUMHYecKas mpupoJa U OMOJIOTHYEcKas PoJib

. Perummkanus JIHK. ITonmykoHcepBaTuBHBIN MeXaHU3M cuHTe3a. [loBpexieHns u penapanus
JIHK.

. 'eHeTHUECKMIT KO/ T €T0 CBOMCTBA.

. AHK kak MaTpuia rnpouecca TpaHCKpUIILIU

buocuntes 6enka (TpaHCIAINA).

. J10 KJIIETOYHBIN YPOBEHb OpraHU3ALUY )KUBOW MaTepuu. Bupycsl.

. bakrepuodaru. Mopdonorus, xumuueckuii cocras. [IpakTuueckoe ncnonp3oBanue (paros.
. buonoruueckoe pasHooOpasue >KUBBIX OpraHu3MoB. [IpUHIMNBI CcHCTEMATUKH U
TaKCOHOMHH.
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20. TIpokapHoThl, 0COOCHHOCTH CTPOCHUS U UX POJIb B IPUPO/IE.

21. Mup sykapuot. [Iporcxoxxaenne 3ykapuor.

22. AstoTpods! u reteporpodbl. ABTOTpOohHAS acCUuMIIIALUSA. DOTOCUHTE3 M XEMOCHHTES3.

23. I'ereporpoduas accummianusa. OkucieHue 0e3 ydacTHsl KUCIOpOJAa. DHEpreTHYecKHi
s dexr.

24. A>poOHOE 6GMOIOTHYECKOE OKUCIIEHHUE: ITYTH OKUCICHHS U YYaCTHUKH Ipoliecca

25. Crpykrypa neixarenbHoi nenu. Cunre3a AT®. DHepreruueckuid 3QPexT qpIxaHus

26. Knerka—sneMeHTapHas  CTPYKTypHO-(QYHKIMOHaJbHas ~ OWOJIOTMYECKas  €JUHMILA.
OCHOBHBIE TIOJIOKEHHUS KJIETOUHOW TEOPHU

27. Snpo kak BakHeHIIas cCOCTaBHAs 4acTb dyKapuOTHOM KileTKU. CTPYKTypHBbIE KOMIIOHEHTBI
aapa. YIbTpacTpyKTypHasi OpraHU3aIys XpOMOCOM.

28. Knerka kak oTkpbiTasg cucrema. OpraHusanus MoToka BellecTBa B kKierke. CTpoeHue u
(GYHKIMU IUTOIIA3MAaTHYECKONH MEMOPaHBI.

29. Crpoenue u GyHKIIMA MUTOXOHIPHIA U TacTua. CUMOMOTeHeTUYeCKast TEOPHSL.

30. /lenenue kimetku. Muto3. Meiio3. AMUTO3.

31. ®opmbl pa3MHOKEHHsI OPraHU3MOB: Oecros0e U 1oj10Boe. Pa3BUTHE MOTOBBIX KIETOK
(ramerorenes).

32. OmnonoTBOpEeHUE U SMOPHUOHAIBHOE Pa3BUTHE

33. IloctamOproHanbHOE pa3BUTHE. BiusHHE yCIOBHI OKpY)KalOLIeW cpenbl Ha pa3BUTHE
opranu3MoB. [IpogoKUTETLHOCTD KU3HHU.

34. XpomMocoMHasi ~ TeOpHs ~ HACIIEACTBEHHOCTH.  3aKOHOMEPHOCTH  HACJIEOBaHUS,
ycTaHoBJIeHHbIE ['. Menaenem.

35. HacnenoBanue mpu3HAKOB, CLEIUIEHHBIX ¢ ojoM. Kpoccunrosep.

36. 'eHoTHIT KaKk 1ENTOCTHAsE UCTOPUYECKH CIIOKUBIIAsACsA cucreMa. DEHOTUIT KaK pe3ysbTar
peanu3aly HacleICTBeHHON HH(OpMaIUK B ONPE/IETICHHBIX YCIOBUIX CPEIb.

37. Ten -pyHKIMOHATBHAS €IUHUIIA HACIEJACTBEHHOCTH. MOJIEKYJISIPHOE CTPOCHHE TI'eHa Y
POKapHUOTa U 3yKapuorT.

38. ®opwmbl m3mMeHunBOCTH. HopMa peaxium.

39. Knaccudukanus myrauuid. [ToHsITHE O XPOMOCOMHBIX U T€HHBIX 0OJIE3HSX.

40. XpOMOCOMHBIE  MyTallMW:  JENENUH, JYIUTHKAllUH, HWHBEPCHH, TPAHCIOKAIWH.
[MTonunmonaust, reTepoIIOnIUs, UX MEXaHU3M.

41. Myrarenpl. MyTtareHe3 M KaHlleporeHe3. [‘eHeTnueckas ONACHOCTh 3arpsi3HEHUS
OKpYKarolleu cpensl. Mephl 3alluThI.

42. ®akTophl IBOIOIMOHHOTO TIporiecca. ECTecTBeHHBINH OTOOp — HANpaBISIFOIIHA (HaKTOp
3BOJIOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

43. Y4yeHne 0 MUKPOIBOIIONHH. [lomyssiiyst —3IeMeHTapHas SBOTIOIMOHHAS €INHUIIA.

44, Bun wu BUIOOOpazoBaHMs — pe3yiabTaT MMKpo3BoMOLMU. BumooOpa3oBanue u
aJIanTanoreHes3

45. TIpob6iembl MakposBoolnu. KoHBepreHus 1 napauienusM. [ JTaBHbIe THIBI YBOJIOLUH
rpymi. AJUIoreHes3, aporeHes, Crierann3anms, perpecc. [IpaBuia SBOIIOIUH TPYIIIL.

46. OcHoBHBIE 3Tarbl HUIOTeHE3a

47. AHTporOreHe3: OCHOBHBIE dTambl. Packl.

48. Konnenuuu 6uocdepsl. DyHkuuu 6uocdepsl B pa3BUTUU MPUPOJIBI 3eMITH U TIOIEPIKaHUS
B Hell fuHaMuyeckux paBHoBecuil. Hoocdepa —Bpiciinii atan sBosonun 6uochepsl.

49. Cpena kak skojorudeckoe moustue. @akTopsl cpebl. IKOcHCcTeMa, OUOTEOIEHO3.

50. AHTpOTIOTeHHBIE DJKOCHUCTEMBI KaK pe3ylbTaT HMHIYCTPUAIN3ALNN, XHUMH3AINH,
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({ 1UCh)

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

[Tporpamma cocraBieHa B coorBeTcTBUM ¢ TpeboBanusimu ®PI'OC BO mo nHampasieHUro
06.03.01 buomnorwus.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl GU3UKO-XUMHUECKOH OHOJIOTHH,
ononmxeHepun u ononadpopmatuku 17.04.2024 r. nmporoxon Ne 15.

~ ‘_—_> g,
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @aw/ﬁ_
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl OMOXUMUH, MOJICKYIIIPHOI OMOJIOTHH
reretuku 26.04.2024 r. nmporoxomn Ne 7.

3as. kadenpoii 1.6.1. mpodeccop C. B. Ocumnona (fe—

Hacmoawaa npozpamma, ne modxcem 0vlmy 60cnpou3eedena Hu 8 Kakoul popme e
npeosapumenbHo20 RUCbMEHHO020 Pa3peuienus Kagheopul-papadomyuurKa npozpammol.
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