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l. eaun u 3a1a4 TUCHHUILTHHBI

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€HHOCT5IX PaSMHOKCHHUA W Pa3BUTUA, 06H_II/IX 3aKOHOMCPHOCTSX
SBOJIIOIIMOHHOTO ~ TIpoliecca, OuMOpa3sHOOOpa3uu W CUCTEMAaTH3alMM  KUBBIX  CYIIECTB,
OCOOCHHOCTSIX B3aUMO/ICHCTBHS )KHBBIX OPTAHU3MOB, COXPaHEHUU OMOPECYPCOB U CITIOCOOHOCTH
HCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS JJI U3Y4EHUS MPO(ecCHOHATBHBIX AUCIUILINH.

3amaun:

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

- 03HAaKOMUTH C 3aKOHOMEPHOCTSIMH PAa3BUTHS )KUBOU MPUPOJIBI, OCOOCHHOCTSIMU KHBBIX
CHUCTEM, DJICMEHTAPHBIM COCTABOM JKUBBIX OPraHU3MOB, OOMEHOM BEIIECTB U YHEPTUHU, KIICTKE,
KJICTOYHOM ITUKJIE, TU(depeHIInaiy KIeTOK, HACIEACTBEHHOCThIO M M3MEHYMBOCTHIO;
TeHEeTUYECKUMU OCHOBAMHU U METOJAMH CEJIeKI[MU; MyTareHHbIMU IPUPOIHBIMU dhdeKTamu,
BHJI000pa30BaHNEM U IIPUMEHEHUEM SBOTFOIMOHHOTO TTOX0/1a K H3yUYECHUIO OMOJIOTUIESCKIX
MIPOIIECCOB;

- PacCMOTPETh POJIb OMOIOTHYECKOTO MHOTO00pa3us KaK BEayero (pakropa yCTOMUYNBOCTH
JKUBBIX CUCTEM U OMocdepsl B 1IeIOM; HPUHLUIBI (OPMUPOBAHUS U PYHKIIMOHUPOBAHUS
HaJOPraHU3MEHHBIX CUCTEM PA3TUYHBIX YPOBHEH, MEXaHM3MBbI B3aUMOCBSI3U OpraHu3Ma 1
Cpelbl, KPYroBOPOT BEIIECTB U TpaHCc(OpMaIK SHEPruu B buocdepe;

- IO3HAKOMUTH C OCHOBHBIMH KOHIICTIIIMSIMUA ¥ METOJIaMU OMOJIOTHH, BOCIIPOU3BO/ICTBA,
KYJIbTUBHPOBaHUS OMOOOBEKTOB, MOHUTOPUHIa OMOPECYPCOB, OCHOBHBIMH CTPATETHSIMU OXPaHbI
HPUPO/IbI, BOSMOXKHOCTSIMH  HICTIOJIH30BAaHUH OMOJIOTUICCKUX OOBEKTOB IS aHAJIN3a Ka4eCTBa
Cpenbl uX OOUTaHUS U Pa3pabOTKH OMOTEXHOJIOTHIA;

- U3YyYUTh HEOOXOIMMBIN MOHATUHHBIN anmapat AUCIUTUTHHBI.

1. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII BO

2.1. Vuebnas mucrurummHa «OOImas OWOJOTHS» OTHOCHUTCS K 00sA3aTeIbHOW YacTh
nporpammel. M3yuaercs Ha 1 kypce, B 1 cemecTpe.
2.2. sl u3yveHUs JTAHHOW YYeOHOW JMCIHILTMHBI HEOOXOIUMBI 3HAHUS, YMCHHS W
HABBIKU TI0 OMosoruu, Gpusuke, XumMuu, GopMUpPYEMBIE B CpeIHEN MIKOJIE
2.3. [lepedeHpb MOCHSNYIONMX YIEOHBIX JTUCIUTUIAH, JIJISI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHUS W HaBBIKH, (GOpMUpYEeMble HaHHOW Y4eOHOH maucHuminHoOi: «MonekymspHas
ouonorus», Luronorus», «buoxumus», «bruosorus pasMHOKeHHs ¥ pa3BUTHs», «OOIIas SKOIOTHs,
«Mukpobuonorus u BUpycoorusy», «I enetrka», « Teopusi SBOTIOIII».

1. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJINHBI
[Iporiecc ocBOeHHS TUCIUILIMHBI HAIMlpaBieH Ha (OPMHUPOBAHHE CIEIYIOIINX YJIEMEHTOB
komrieteHimii B coorseTcTBUU ¢ ®I'OC BO u OITOIT BO no nanpasnennto noaroroku 06.03.01
«buonorus»
OIIK-1: CnocobeH mpUMeHsTh 3HaHHE OMOJIOTMYECKOT0 pa3HO00pa3us U UCIHOIb30BaTh
METO/IbI HAOIIOIeHUsI, HACHTU(DUKAIINY, KITacCU(HUKAIIUN, BOCIIPOU3BO/ICTBA U KYIHTUBUPOBAHUS
KUBBIX 00BEKTOB JJIsI pEIIeHUsT TPOPECCHOHATBHBIX 3a71a4



Ilepevyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUSI KOMIIeTeHIU I

KoMmnerenuus Nuaukaropsl 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 ¥  HBOJIIOIOHHOTO
UCIIONBb30BaTh METOABI | MPEJICTaBIEHUs O X | [IPOLecca, OCHOBBI
HaOIIOACeHNS, CTPOCHHH, MeTaboNu3Me, | TeHETUKH, CEIEKIHH, YKOIOTHH, OCHOBHBIC
UICHTU(HUKALHH, TEHETHKE,  CHCTEMAaTHKe, | TIOHATHS, uneu, JOCTHKEHHS "
Kknaccudukanuy, 9KOJIOTHM OWOJIOTHYECKHX | COBPEMECHHBIE  HAIPABICHUS  pPa3BUTHSA
BOCIPOM3BOJICTBA u | cucteM u Owuocdepsl B | Omonoruu
KYJIbTUBHPOBAHN nejioM YMerhb: 1eMOHCTpUPOBAThH 3HAHKE
JKUBBIX OOBEKTOB IS MPUHIUIIOB CTPYKTYPHO-()YHKIIMOHAIBHOM
pemeHus OpraHu3aluu OMOJIOrMYECKUX OOBEKTOB, HX
npodeccnoHamTbHBIX pa3Ho00pa3us U METOJIOB HX HAOIIOACHYS,

3a1a4

UACHTU(UKALINY, KITacCU(DUKAIUY,
BOCIIPOM3BO/JICTBA U KYJIbTHBUPOBAHUS
Baajners: 6a30BBIMU MTPEACTABICHUSIMH O
MHOT000pa3nH KUBBIX CUCTEM, OCHOBHBIX
3aKOHOMEPHOCTSX MX (PYHKIIMOHUPOBAHMS,
MPHUHIMIAX OPTaHU3AIMH U PeaTH3aiuu
TeHeTHYEeCKOW WH(POPMAITHH,
TEOPETUUCCKUMHU OCHOBAMH
OHMOJIOTMYECKUX METOJIOB M MOJIXOJIOB.

HJIK onk-1.2
IIpumensier MeToIuUECKUE
ITOIXOJTBI TIPOBEICHUS
HaOJIIOIEHUH, OITMCaHUS],
uaeHTU(GUKALINHY,
KJIaCCU(UKAIUH,
BOCIIPOM3BOJICTBA,
KYJIbTHBHPOBAHUS
OMOJIOrHYECKUX 0OBEKTOB
JUTSL PETIeHUS
po(hecCHOHATBHBIX 33124

3HaTb: OCHOBHBIE METOALI HAOIIOACHHIA,
UACHTU(UKALIUHY, KJIacCH(UKAIIH,
BOCIPOU3BOJICTRA, KYJIbTHUBHPOBAHHSI
OHOJIOIrHYECKUX O0OBEKTOB;

YMeTh: UCIIOIL30BaThL OHOIOTHYECKHE
METOIEI

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

HJIK onk-13
OcymiecTBisieT TNOUCK U
aHaM3 y4eOHOW, HayYHOUH
u Hay4YHO-TEXHUUYECKON
nHpOpMAITUH c
HCHOJIb30BaHUEM
COOTBETCTBYIOIINX

MeTO0B, puKiIaguoro [10
¥ 0a3 JaHHBIX.

3HaTh: OCHOBHBIC MPUHIIUTIBI
WH(POPMAITUOHHO-TIOUCKOBBIX ~ CHUCTEM U
paboTel ¢ y4eOHOW, Hay4YHOH, HAY4YHO-
TEXHUUYECKON U
CIIPaBOYHOM JTUTEPATYPHI.
YmMmeTrh:  IPOBOIUTH
AHHOTHPOBAHUE u
COBpEMEHHOW  y4eOHOW W  Hay4YHOU
JTUTEPaTyphl, MPEICTABIATh PE3yJIbTAThI
COOCTBEHHOU IEATEIHHOCTH B Pa3TUIHBIX
hopmax

BnaneTrs: HaBbIKAMU TTOMCKA HAYYHOU
JTUTEPATYPHI, TOATOTOBKY OnOmorpadum,
JTIOKJIa/I0B, MAaTEPHAIIOB K MTPE3CHTAIUSM I10
OnpeIeICHHBIM TEMaM.

MOWCK,  aHaJIU3,
pedepupoBanue




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM JUCHUILIMHBLI COCTABJIAET 3 3a4eTHBIX equHmIl, 108 yacos.

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

®opMa NPOMEKYTOUHON ATTECTALUM : 3a4eT

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

Ne Pa3zges nucuunminHbl/ TEMa Bunet yueGHoI paboThl, ®opma
n/H E BKJIIOYAst CAMOCTOSITENIbHYIO Pa0OTy 00YJaIOINXCsl, | TEeKYIIero
g E IMPAKTUYCCKYIO IIOATOTOBKY U TPYAOCMKOCTb KOHTPOJIA
“ g (B yacax) yCIeBaeMOCTH
E g KonTtakTHas paboTa npemnoaaBarens ¢ - iI)
e 'S o0y4armuMucs é opma
=] = S g NMPOMEKYTOYH
S e % E = oii
& g = S 5
§ 7 ; & Jlekuust | Cemunap/ KouncyabTanus = arTecTaluu
E = : E HpﬁaKaneCKoe, § s, (o
JENEE oo S5 | comecrym)
1 2 3 4 5 6 7 8 9 10
1 Komnoksuym
Jlexmms 1. I[Ipenmer, 3agaun oOmiei OMOIOTHH. Hoxnan
CyIIHOCTB JKU3HHU, CBOMCTBA JKUBBIX CHCTEM. 1 8 2 2 2 4 YcTHEIH ompoc
IIpoucxoxxaenue u3HU. YPOBHU OpraHU3aluu. ITuceMeHHBIi
orpoc
2 Komnoxsuym
Jlexuus 2. XuMudeckas OpraHu3aIus KUBbIX Joxman
OpraEu3MoB. Heopranmueckue ¥ OpraHUYECKHE 1 12 2 2 2 8 VeTHbIH onpoc
BEILIECTBA U MX POJIb B KU3HECATSILHOCTH [TuceMeHHBbIH
orpoc
3 Jlexmms 3. Oprarn3anus kxuBoi MaTepun. HexireTounsle 2 Komnoxzuym
) ) 1 10 2 2 6 Hoxnan
(hopMBI KHU3HU N
YcTHbIii onpoc
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ITuceMeHHBIH

onpoc
Komnoxsuym
Jlexmms 4. Knerounsre ¢popmel sxu3HU. bronornaeckoe Joxnan
pa3HooOpasue U MPUHIUIB CHCTEMAaTHKH KABBIX 11 VYeTHBIN onpoc
OpraHu3MOB [IuceMeHHbIH
onpoc
Komnoksuym
Joxman
Jlexmmst 5. OOMeH BemeCTB U IMPEBPAICHNE SHEPTHH B 10 VYeTHBIN onpoc
JKUBBIX CUCTEMaX. IIucemenHsbIi
oTpoc
KCP
Komnoxsuym
Jlexuus 6. PazMHOXKeHUE U pa3BUTHE OpraHU3MOB THITBI U Tloxnan
(hopMBI pa3MHOXKEHHsI OPraHH3MOB 10 VYerHbll onpoc
[TucemeHHBII
onpoc
Konnoksuym
Jlexuus 7. OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHUS Z[omaz\[’
M3MEHYUBOCTH U HACIEACTBEHHOCTH >KUBBIX 12 Yerubiii onp o¢
ITucsmeHHbII
OpraHu3MOB
oIpoc
KCP
Komnoxsuym
Jlexmmst 8. OO1IIE 3aKOHOMEPHOCTH 3BOFOIIHOHHOTO Tloxman
IIpoLecca U IBHKYIIUE CUIIBI DBOJIIOLUN 11 YerHbll onpoc
ITucemenHbIN
OTpoC
Komnoxsuym
Jlexmms 9. Buocdepa, ee cTpykTypa, CBOHCTBA U 10 %I’giizﬁ‘& ompoc
SBOJIFOLIHS N
[TucemeHHBI

orpoc




4.2 Il1an BHeayIUTOPHOI CaMOCTOSITEIbHOM PadoThI 00YYAIOIIUXCS 110 JUCIUIJIMHE

CamocrosTenbHas paboTa 00yJaroMuXCs YuebHo-
OterouHoe METOJUUYECKOe
Cemectp HasBanue paznena, TeMbl . Cpoku  |TpymoeMKOCTh obecrieueHne
Bun camocrosTenbHOM paboTh CPEeICTBO .
BBITIOJTHEHHS (4ac.) CaMOCTOSATENIbHON
paboTsl
. W3yyeHne JIEKIMOHHOTO MaTepHana c Komnoxsuym
[Mpenmer, 3anaun oO1eii OHOIOTHH.
N UCIIOJIb30BaHMEM KOHCIEKTOB, JIEKTPOHHBIX Hoxnan
CymHOCTh  KHM3HH, CBOMCTBAa JKHMBBIX .
MaTepHaloB (MPe3eHTAIH, KHUTH, CTaThbH) U YcrHbI onpoc
1 cucreM. [IpoucxoxxneHue XHU3HU. YPOBHU 9 1-2 4 o
opramsaLIH PEKOMEHIYEMOH JIUTEPaTyphl, IIOATOTOBKA K [TrceMeHHBII
P MIPAaKTHYECKOMY  3aHSTHIO, YCTHOMY H orpoc
IIMCEMEHHOMY OIIPOCY.
W3ydeHne JIEKIIMOHHOTO  MaTepHana c O T -«-
XuMHYECKasi OpraHH3anus KUBBIX HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX I[oma;[y
opranm3MoB: Heopranmdeckne u MaTepHasioB (TIPE3EHTAINH, KHUTH, CTAThH) U .
1 L 3-4 8 VYcerHBIH ompoc
OpraHWYECKHE BEIECTBAa U UX POJIb B PEKOMEHIYEMOH JIUTEPaTyphl, IIOATOTOBKA K TTHCEMEH ML
KHM3HE/ICSTEIbHOCTH MPaKTHYECKOMY  3aHSTHIO, YCTHOMY W OIIDOC
MTICbMEHHOMY OIPOCY. P
W3ydyeHne JIEKIMOHHOTO MaTepHana C KOMIOKBHYM -«-
UCIIOJIb30BaHHEM KOHCIIEKTOB, JIEKTPOHHBIX I[omaﬂy
1 OpraHu3anus )KUBO MaTepuu. MaTrepuanoB (Mpe3eHTANH, KHUTH, CTaTbH) U 5.6 6 VeTHBIH OMDOC
Hexnetounsle hOpMBI )KU3HU PEKOMEHYEeMOH JIUTEpaTyphbl, IIOATOTOBKA K HI/ICLMeHEMﬁ
NPaKTHYECKOMY  3aHATHIO, YCTHOMY U OIIDOC
ITMCEMEHHOMY OIIPOCYy. P
M3ydeHne JEKUMOHHOTO MaTepuaja C N T— -«
Knerounsie popMbI KHU3HU. HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX Z[oma;[y
1 Bronornueckoe pazHooOpasue u MaTepuaioB (IPE3EHTAINH, KHUTH, CTaThbH) 1 6-7 7 VO THLIH OIPOC
MIPUHINIBI CHCTEMAaTHKH XKHUBBIX PEKOMEHIYEMOH JINTEPaTyphl, IIOATOTOBKA K HHCLMeHHII))If;I
OpraHu3MOB MIPaKTHYECKOMY  3aHSTHIO, YCTHOMY H OIIDOC
IIMCEMEHHOMY OIIPOCY. P
W3ydeHne JIEKIIMOHHOTO  MaTepHana c Komnoxsuym -«
HCTIONIb30BAHMEM KOHCIIEKTOB, JIEKTPOHHBIX Hoxman
1 OOMeH BellecTB U NpeBpallleHue SHEPTUHN  (MaTepHasoB (IPe3eHTAUH, KHUTH, CTaThH) U 8-9 6 YcrHblit onpoc
B )KUBBIX CHCTEMaX. PEKOMEH/IyeMOii JINTepaTypbl, OATOTOBKA K [TicbMeHHbII
MPaKTHYECKOMY  3aHSTHIO, YCTHOMY W ompoc
NIMUCbMEHHOMY OIIPOCY. KCP
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CamocrositesibHast padoTa 00yyaromuxcst VYuebHo-
METOIUYECKOE
OrneHouHoe
Cemectp HasBanue pasnena, TeMbl . Cpoxu  |TpynoemkocTsb obecneyeHne
Bun camocrosTenbHOM paboTh CpEeACTBO .
BBINOJIHEHUS (uac.) CaMOCTOATENBHON
paboThI
W3ydeHne JIEKIIMOHHOTO  MaTrepHaiza 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 VYcerHBIH ompoc
PEKOMEHIYEMOH JINTEPaTyphl, IIOATOTOBKA K .
IIuceMeHHBIH
MIPaKTHYECKOMY  3aHSTHIO, YCTHOMY H OIDOC
ITMCEMEHHOMY OIPOCY. P
W3yyeHne JIEKIMOHHOTO MaTepHana c Komnoxsuym -«
HCIIOJIb30BaHHEM KOHCIIEKTOB, JIEKTPOHHBIX Joxnan
OCHOBHBIE ~ 3aKOHOMEPHOCTH  SIBJICHHS .
MaTepHaoB (Ipe3eHTALUH, KHUTH, CTaTbH) U YcrHbli onipoc
1 U3MEHYHUBOCTU | HaCJIeACTBEHHOCTH . 12-13 8 o
PEKOMEHAYEMOM JIMTEPATYPBL, IIOATOTOBKA K [IncemenHbI
JKUBBIX OPTaHU3MOB
NIPaKTUYECKOMY  3aHATUIO, YCTHOMY H ompoc
NHCbMEHHOMY OIIPOCY. KCP
W3ydyeHne JIEKIMOHHOTO MaTepHana C -«-
Komnoxsuym
HCTIONIb30BAaHMEM KOHCIIEKTOB, JIEKTPOHHBIX Joknaz
OO1mye 3aKOHOMEPHOCTH YBOTIONMOHHOTO |MAaTEPHAIOB (IPE3CHTANH, KHUTH, CTAaThH) U .
1 i P P ( P, TIHH, ’ ) 14-15 7 VYeTHBIH ompoc
Iporecca ¥ ABHXKYIIUE CHIIBI OBOJIIOIMK  ([PEKOMEHAYEMOW JIUTEPaTypBhl, IIOATOTOBKA K TTHCEMEHHLL
NIPaKTHYECKOMY  3aHSTHIO, YCTHOMY H OIDOC
IIICEMEHHOMY OIIPOCYy. P
W3ydeHne JIEKIIMOHHOTO  Marepuaiga C -«
i ! 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, ITucbmeHHBbII
MPAaKTUYECKOMY  3aHATHIO, YCTHOMY U
ompoc

MUCBMEHHOMY OIPOCY.

OO0t 00beM CaMOCTOSTENbHON paboThI MO TUCHUILIMHE (dac) — 62

W3 HUX 00BEM CaMOCTOSITENBHOI pabOTHI € MCIOJIB30BAHHUEM AJIEKTPOHHOTO OOYUYEHHS M JUCTAaHIIMOHHBIX
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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 mMecto cpenu Apyrux HaykK. 3HadeHwe Ouonoruu. Cuctembl (Kiaccu(UKaIim)
ounonoruuecknx Hayk. CoBpeMEHHbIE HAMpPaBICHUS pa3BUTHs OUOJIOTHH.

Onpenenenne NOHATHA «KU3HB». CBOMCTBA KUBOro. CUCTEMHO-CTPYKTYPHBIN IOIXO K
W3YYEHUIO )KU3HU U OCHOBHBIE METOJIbI UCCIIETOBAHUM JKUBBIX 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 ¢
a0MOTreHHbIM CHHTE30M. MoHOUIeTHYeCKEe U MOTU(PETUTHIECKIE TUIIOTE3bl IPOUCX 0K ICHUS
KU3HU. Teopus nancnepmuu.

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

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. @DepMeHTB, pPOJIb BUTAMHUHOB, METAUIOB © JPYruX Ko(akTOpoB B
(GyHKIIMOHUPOBaHUU (DEPMEHTOB.

KpaTkass xapakTepucTika rOPMOHOB, MX XHMHYECKas MPUPOAA, OMOIOTHYECKas POJIb
Makpospruyeckue coenuHeHusi, ux Ouonoruyeckas poib. OcoOEHHOCTH CTPOCHHUS, (PyHKIUU
HYKJICHHOBBIX 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
BUpYCOB. B3aumoencTre BUpyca ¢ KIETKON. Perpoaykuus BUPyCOB.

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

Tema 4. Kierounbie ¢opmbl xu3Hu. brnosornyeckoe pasHoodpasue U NPUHIHNBI
CHCTEMATHKHU KUBBIX OPraHU3MOB

Knerounsie ¢opmbl xu3nu. [Ipokapuorsl u 3ykapuoTbl. CTpyKTypHasi OpraHu3anus
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 ycioBue ku3HU. CiocoObl MUTAHUS )KUBBIX OpPraHu3MoB. [ eTepoTpodHsie,
MHUKCOTPO(HBIE, aBTOTPO(PHBIE OPraHNU3MBI.

DHepreTudeckuii oOMeH. DTallbl YHEPreTUYecKoro oOMeHa. A’poOHBIE U aHAIPOOHBIE
opraHu3Mbl. beckucioponHoe okucieHue, uiau raukosnn3. KucioponHoe okucieHue, Win
neixaHue. JleruapupoBanue cyOCTpaToB U OKHUCIEHHE BOAOPOAAa KaK MCTOYHHMK SHEPrUM IS
cunrteza ATO.

Baxwneiimume ¢popmbl mactuyeckoro oomena. @OTOCHHTE3, €ro0 3HaAUCHUE, 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.
M3MeHYnMBOCTh: KOMOHMHATHBHAs, MYyTAI[MOHHAs. 3aKOH TOMOJIOTUYHBIX psaoB. Poib
HACJICICTBEHHBIX W CPENOBBIX (akTOpoB B ¢opmupoBanuu ¢eHotuna. CoBpeMeHHBIC
JOCTH>KEHHS] TEHETHUKU. DTUYECKHE OCHOBBI UCIIOJIb30BAaHUSI HOBBIX TEXHOJOTHUM.
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 YepThl OMOJOTMUECKON 3BOMIONMU. VICTOpHS pa3BUTHS SBOJIFOLMOHHBIX UICH.
OpomononHoe yuenue Y. Jlapsuna. OCHOBHbBIE METOJIbI M3YUYEHHUsI SBOJTIOIMOHHOTO Tpoliecca.
Bun, ero xkpurepun u crpykrypa. Ilonmynsanus — CTpykTypHas €IMHULA BUJA U dJIEMEHTapHas
eauHuua sBomoruu. CrocoObl BuAooOpazoBaHus. MukposBomonus. TBopueckas poib
ecTecTBEHHOro otdopa. Makpossomtonus. Hanpasnenuss u nytu. buonorudeckuit nporpecc u
perpecc, apoMopdo3, uanoaganTanus, aereHepauus. [IpuunHbel 6MOIOrMUECKOro mporpecca u
perpecca. CuHTeTHYecKass TeOpUs 3BOIIONMU. Poib 3BOIIONMOHHON TeopuH B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI Mupa. DOpMUpPOBaHHE CUHTETUYECKOM TEOpUHU
HBOJIOIMM. Pe3ynbTaThl 3BOJIONMM: HPUCIOCOOIEHHOCTh OPraHM3MOB K cpele OOWUTaHMs,
MHOroo0pasue BHUAOB. [UMOTE3bl MNPOUCXOXKICHHUS ueroBeka. YernoBedeckue pachl, HX
TEHETUUYECKOE POJICTBO. bruoconuanbHas mpupoia 4ea0BeKa.

Tema 9. buocdepa, ee cTpykTypa, CBOMCTBA M IBOJTIOLUS

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

HCKOTOpBIC HpO6HCMLI pCFHOHaHBHOﬁ 9KOJIOTHUH.

4.3.1 IlepeyeHb CEMUHAPCKHUX, IPAKTHYECKUX 3aHATHI M J1a00PaTOPHBIX padoT
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TCOpCTquCKOﬁ INOATOTOBKH K

[IpakTHyeck K KaXXAOMYy 3aHSTHIO CTYJIEHTBl CaMOCTOSITEIbHO TOTOBST JOKJIAJ C
MIPE3CHTAIMEH TT0 OJHON M3 BBIOpAHHBIX TeM. TeMbl BBIJAIOTCS TpEnojaaBaTesieM 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 TpynoemkocTb OlLeHoYHbIE dopmupyem
/T1 JTACITATIINHEBI CEMHHApOB, (wac.) cpencTBa 13
MPAKTUYECKUX u Beero | M3 Hux KOMIIETEHIT
1a00pPaTOPHBIX 4acoB  |PaKTHY| umn*
pabot cCKas (MHOMKATOP
MOATOTO bI)
BKa
2 3 4 5 6 7
IIpenmer, 3a1a4n OIIK-1
1 o0mieli 6MOIOTHH. CaoiicTBa, HJIIK 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
Ilpoucxoxnenune OpraHU3allH JKHBBIX
KU3HH. VYpoBHH | cuctem
OpraHu3aLix
Xummdaeckas . OIIK-1
XUMHYECKUiT cocTaB
OpraHM3anus IKUBBIX MK on 1.1
2 JKHBBIX CHCTEM. Poitb Jlokma
OPranisMoB: HEOPTaHUYECKUX i ALK o 1.
Heoprannueckne u P 12 2 YeTHbIH 0npoc HIIK onixi.3
OpraHuuecKue OPraHuICCKHX [TuceMeHnHBIN onpoc
BEIIECTB B
BEII[ECTBA U HX POJIb B
KU3HEICATETbHOCTH
KU3HECATEINLHOCTH
Opranuzanus >XKUBOH Jloknan OIIK-1
3 MaTepHH. Bupycsl. 10 YCTHBII opoc HIIK onk 1.1
Hexnerounsle popmel | bakrepuodarn 2 TTHcbMeHHBIH Onpoc HIIK onk 1.2
KU3HH HJIK o1 3
Knerounsie  (popmbl OIIK-1
4 HKHU3HU. HIIK onik 1.1
Buonorunueckoe Kietounsie  (opmsr 1 Hoxnan HJIK onx 1.2
pasHooOpasue u | xu3HU. [IpokapHoTHI 1 5 YcTHBIi onpoc HJIK ok 3
OPHMHLIAIBI 1 DYKapHOThI [TucpmenmpIi onpoc
CHCTEMAaTHKH JKHUBBIX
OpraHu3MOB
OIIK-1
O6MeH BeliecTB HJIK ok 1.1
S Hl OGMeH BemiecTB W Hoxnan
HpEBpalCHAC 10 VeTHBIN ompoc MIK onk 1.2
npeBpalieHue 9 pe MK o
9HEPTUH B  JKHUBBIX SHeprun TTHChMeHHBIH Onpoc K13
cHCTEeMax. KCP
Komnoksuym OIIK-1
6 CrniocoOst Tunet n  dopmsl 10 Jlokna HJTIK omixc 1.1
Pa3MHOXKEHUSI Pa3MHOKCHHUS 5 YerHbiif onpoc HJIK orixc 1.2
OpTaHU3MOB OpTaHu3MOB [TucpMeHHbII onpoc UK omxi 3
OcHOBHbIE DopMEI OIIK-1
7 3aKOHOMEPHOCTH thfquHBOCTH Hoxnan UK onx 1.1
ABJICHIA [Mousitust 0 M -Taumx 12 eme opoe HIK omx12
HU3MEHUYUBOCTH u M 2 IIncpmenHblii onpoc HJIK onxi.3
" MYTareHHBIX KCP
HACJIeICTBEHHOCTH
(akropax.
YKUBBIX OPTaHU3MOB
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O6ue OIIK-1
) 3aKOHOMEPHOCTH OCHOBEI Jloknan UK onk 1.1
3BOJIFOLIHOHHOTO = HJIK onx 1.2
b 3BOJIIOLUOHHOTO 11 2 YeTHbli onpoc ng 0
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 (BONPOCOB), BHLIHOCHMMBIX HA CaMOCTOSITEJIbHOE W3y4eHHe

HpaKTI/I‘-IeCKI/I K KaXAOMY 3aHATHIO CTYACHTBI CaMOCTOATCIBHO TOTOBAT OOKJIad C

Ipe3eHTaluel 1Mo OJHOM U3 BBIOpaHHBIX TeM. TeMbl BbIJAIOTCS IpenojaBaTeieM 3apaHee (Ha
IpEIbIIyIEM 3aHATHH) U COIVIACOBBIBAIOTCS €O Bcell rpynmnoil. Bo Bpemsi camocTosITeNbHON
TEOPETUYECKON IOATOTOBKM K CEMHUHApPCKOMY 3aHITHIO CTYNEHT IOJIy4aeT MHIUBUAYAJIbHYIO
KOHCYJIBTALIMIO y IIPENOAABATEIA.

Ne i/

Tema

3aganne

®opmupyemas
KOMMNeTeHIHs

WK

IIpeamer, 3amaum  oOIIEH
Ouonoruu. CyuiHoctb
KHU3HH, CBOMCTBA JKHUBBIX
cucreM.  [Ipomcxoxnenue
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

OIlK-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, «Prb03MMEBI 1
JHKa3zumer», «['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
OIK-13
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OoppOBl ¢ OakTepusIMH»

«IIpnonsl-  WHGpEKINOHHBIE
arcHTHI»
W3yants TEOPETHUYCCKHHA OIIK-1 NaK
MaTepHaJl 110 BOTIPOCaM: OlK-1.1
«Krero4ynsie GOpMBI XKUZHIN; OI1K-1.2
«Apxeum Kak OCOOBI IOMEH OIK-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;
TpeBpaleHUE 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 OIK-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
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 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 SIBJISIETCSI COCTaBHON YacThIO y4€OHOTO Mpolecca 1

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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Jliss  opraHM3aniy CaMOCTOSITENFHOW paboThl Mo mucruiummHe «OO0mas OHOIOTHS
WCITOJIB3YIOTCS CIeAYIONHKE POPMBI CAMOCTOSATEILHON yu4eOHOM paboTHI:

* U3y4YEHHUE MaTepuaa, U3J0KEHHOTO B JIEKLUAX;

* M3y4YECHHE M aHAJIN3 PEKOMEH/I0BaHHOH JIUTEpaTyphl;

* CaMOCTOSITEJIbHBIM IOMCK, M3YYEHHE W aHAIMU3 JINTEpaTypbl IO IUCLUIUIMHE, HE
yKa3aHHbIN B CIIUCKE PEKOMEHI0BAaHHOMN JINTEPATYPBbI;

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

[lonroroBka K NpPaKTUYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOM IOArOTOBKE H
BBINOJIHEHUH [TPAKTUYECKUX 3aaHUH (peleHHe 3a1a4, OTBEThI HA BOIIPOCHI U T.1.):

* IOJrOTOBKA K ONPOCY;

* IOArOTOBKA K KOJUIOKBUYMY;

* TIOJIrOTOBKA pedepaTos;

* TOArOTOBKA YCTHBIX JJOKJIA/I0B;

* IOJrOTOBKA K TECTUPOBAHUIO (TIpU HAINYMH);

* IOATOTOBKA K 3a4eTy.

Iucomennvlie pabomwi. J1ns u3ydeHHs] T€M, HE HU3JI0KEHHBIX B JIEKLIUH, PEKOMEHAYETCS
UCII0JIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIBHYIO JINTEPATYPY, a TAKKE UCTOUHUKH, HallIeHHbIE TIPU
NOMOIIM  MH()OPMAIIMOHHO-CIIPAaBOYHBIX W TIOMCKOBBIX. /JlJs 3aKkperuieHus Marepuana
pEeKOMeH1yeTcs AeTaTh KpaTKUe KOHCIEKTHI 110 TeME.

Pexomenoayuu no noozomoeke pegepama

Pegpepam — popma nucbMeHHONW pabOThI, KOTOPYIO PEKOMEHIYETCS MPUMEHSTh IpU
OCBOEHUU BapUATUBHBIX (MpOo(UIbHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0ol KpaTKoe U3JI0KEHHE COJIepyKaHUs HayYHbIX TPYIOB, JUTEPATYPHI 10 ONPEAETICHHOMN TeMe.

3amadya TOATOTOBKHM pedepara — 3aKpPEeNUTh 3HAHHS, IOJYyYCHHbIE IPH H3YYCHUU
TEOPETUYECKOI0 Kypca, U IMOJYYUTh HABBIKM CaMOCTOSITEILHOTO H3YyYEHHsI MEXyHapOJHBIX
HCTOYHHKOB COBPEMEHHOH JHMTEpaTyphl Ha aHTJIMHCKOM si3bIKe. Pedepar mpezncrasisier coboit
KpaTKHi aHAJTMTUYECKUH 0030p MUHUMYM OJIHOT'O UCCIIEI0BAHMSI B 00J1aCTH 3KCIIEPUMEHTAIbHON
OMOJOTUM  KJIETKM C IPUMEHEHHEM MOJIEKYJIIpPHO-OMOJIOTMYECKUX METOJO0B  aHaIu3a.
HccnenoBanue, BoIOpaHHOE JUIsl 0030pa, TOKHO OBITH OIyOJIMKOBAHO HAa aHIJIIMMCKOM s3BIKE B
peleH3UpYEeMBIX MEXIYHApOAHBIX H3/IaHUAX HE paHee, yeM 3a nociaeanue 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 0J00peHa IMpernoaaBaTeseM
muciumuinHel. [Ipu moxaroroBke pedepata CTYIEHT JAOMOJHUTENBHO MOXET HCIOJIb30BATh
yueOHyl0, CHEIMaJIbHYI0 M CIpPAaBOYHYIO JIUTEPaTypy, HayuHbleé CTaTbU B POCCUHMCKHX U
MEXYHapOAHBIX M3JaHusAX. Pedepar npeacraBisercs CTYAEHTOM Ha JIEKTPOHHOM HOCHUTENE U
JIOJDKEH COZEPKATh CIENYIOIIME pa3Aeiibl: TUTYJIBHBIN JUCT, CONEPIKaHNE, BBEACHUE, OCHOBHAS
4acTh, 3aKJII0YEHUE, CITUCOK UCTIOJIb30BAaHHOM INTEpaTyphl. B OCHOBHO YacTH MPUBOAUTCS 0030p
UCIOJIb30BaHHBIX B OIYOJMKOBAHHOM MCCJIEIOBAaHUN METOJIOB U pe3ynbTaToB. O0BeM pedepara
JojkeH coctaBisTh 10 - 15 cTpanul, Ho He Oosiee 20 cTpaHUI] MATMHONIMCHOTO TeKcTa (hopMara
A4, mpudptom Times New Roman kernem 14 uyepe3 1.5 mntepBana. Odopmienue pedepara
MPOU3BOJIUTCS  COTJIACHO PEKOMEHJalusM Y4eOHO-METOAMYECKOH KOMHUCCUU  OHOJIOro-
noyBeHHOro Qakynprera PI'BOY BO «MI'Y» 111 KypCOBBIX U BBITYCKHBIX KBaTH(PHUKAIIMOHHBIX
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 Mpou3BoIUTCS B (opMe A0KIana (YCTHOTO BBICTYIUICHHUS) CTY/AEHTa Ha
MIPAKTUYECKOM 3aHSATUU Mepel ayAUTOpUel, BKIIIoYarolle B ce0sl CTYACHTOB U MPernoiaBaTeis
JUCIMIUINHBL.  JloKiaa JOMKEH CONpPOBOXKIATHCS HAISAAHBIM IIPEICTAaBICHUEM KpPAaTKOIO
coliepkaHus pedeparta B BUAE PE3EHTALINH, BHIIIOJHEHHONW C MCIOJIb30BAHUEM 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 IpernojaBaTeab, TaK W CTYACHTBbI, Ha KOTOpbIC JOKJIAMYUK JOJDKEH [aTh
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 CJICAYIOIIMMU KPHUTEPHUSAMHU: YETKOCTb M3JIOKEHUS OCHOBHBIX JJIEMEHTOB
pedepara; moHUMaHHE U3y4yaeMon NMPoOIeMbl U METOI0JIOTUH HAYYHOTO UCCIIEOBAHUS;, YMEHHUE
BBIABJISITh CHJIBHBIE CTOPOHBI M HEJJOCTATKU H3JI0KEHHBIX B CTaThbe TEOPUM M MCIIOJIb30BAaHHBIX
METOJI0JIOTUYECKUX MOJIX0/I0B; BllafieHnEe MpodecCHOHaTbHON TEPMUHOJIOTUEH; YMEHHE OTBEYaTh
Ha BOIPOCHI ayIUTOPHH.

PekomeH()aL;uu 10 N0020MoeKe npesenmayuu

Ilpesenmayuu — cnoco0 mpeacTaBIeHUsT WHPOPMALKU, COYETAIOINN B cede TEeKCT,
TUIEPTEKCTOBBIE CCHIIIKU, KOMITBIOTEPHYIO aHUMAIINIO, TpaduKu, BUJEO, MY3bIKY U 3BYKOBOU PsiJT
(HO He 00s13aTENIEHO BCE BMECTE), KOTOPBIE OPraHM30BaHbI B €AUHYIO cpeay. [Ipe3enTamnus nmeer
CIOXET, CIICHapUH U CTPYKTYPYy, OPTaHHU30BAHHYIO ISl YAOOHOTO BOCHIPUSATHS HH(OpPMALINU.
OTnuuuTeNbHOM OCOOEHHOCTBIO TIPE3EHTALUMU SBISETCS €€ WHTEPAKTUBHOCTb, TO €CTh
co3JaBaeMast 1715 0JIb30BaTENsl BO3MOKHOCTh B3aUMOJICHCTBHUS YEPE3 AIEMEHTHI YIIPABICHHUS.
[IpesenTammst BCeraa COCTOMT W3 JABYX OCHOBHBIX KOMIIOHEHTOB: WH(OpPMAIHH, KOTOPYIO
BBICTYMAOUIMI XOUYeT JIOHECTH IO ayJuTOPHHM, U MaHEphbl HU3JO0KEHHsS. DTO O3HAYaeT, 4To,
BBICTYIas MI€pEJ] ayJUTOPUEH, CIIeIyeT COCPENOTOUYUTHCS Ha ABYX MOMEHTAX: UTO FTOBOPUTH U KaK
roBopuTh. Hamrcanuelii Ha Oymare TeKCT oMoraer 0oJjiee YeTKO M MOCIEA0BATEIbHO U3JI0KHUTh
marepuai. [IpesenTannu oObryHO nenaroT B PowerPoint, B Impress, 6o B Acrobat.

XoTtenoch Obl BBIICIUTh OCHOBHBIC ATalbl MOATOTOBKHU Ipe3eHTauuu: 1. [Ipesenranus -
3TO, IO CYTH, KOHCTIEKT peun. 2. [Ipe3enTtanus coctout u3 cnaiinos. Ctapaiitech MpuIepKUBaThCS
MPUHIINIIA: OJMH CJIAi/ - OIHAa MBICIb. Y O€IUTEIbHBIMU OBIBAIOT MPE3EHTAINH, KOT/Ia Ha OJJHOM
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 MPE3EHTALMHU, OCHOBHBIE pa3esibl WM BOMPOCHI, KOTOpbIE OYAyT
paccMOTpeHbl.S. OcTanbpHbIE CIaliIbl, B UAEAIE, HY’)KHO CTPOUTD 10 MOZEIIN: TE3UC -aAPTYMEHTBI —
BBIBOZ.6. BEIBOABI Bcerga MOJDKHO OBITH JaHBI SICHO M JIAKOHWYHO Ha OTIEIBLHOM clanae.7.
[Tpennocnequuii crnaii NODKEH cojaepkaTh MH(OpMAIMI0 00 HCHOJIb30BAHHBIX HCTOYHHUKAX
JTUTEpaTyphl, HUHTEpHET-pecypcax.8. [locimenuuii crnaii MOXKET TOBTOPSATH TUTYJIBHBIA C
nobasnenueM (passl "Crnacubo 3a BHUMaHHe!"

[Tpu cocraBieHUM Mpe3eHTAlMK BaXXKHO YUUTHIBaTh, YTO HEJIb34 Ha CllaiijjaXx Mucarh BCE,
4TO BBl cOOMpaeTech cka3aTh. Ha ciaii bl JOIKHBI TOMACTh TOJIBKO CaMble BaXKHbBIE 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 Ooiee KOHTPACTHBIM. Jlyule nucats TEMHBIM 1O
cBeTiioMy (poHy. BeiensiiTe kitoueBble CI0Ba B IPEIOKEHUH KUPHBIM MIPUPTOM HITH LIBETOM.
TekcT nmuIIMTE KPYNHO, MJIOTHO HAaOPAaHHBI TEKCT C MAJEHBKUMHU IMPOMEKYTKAMHU MEXAY
cTpokamu Oyzner uuTatbes TpyaHo. Ilepen mpeseHTaruel 00s3aTeIbHO HY)XKHO MPOBECTU
PENeTUIINIO, TOTAa MOKHO MOHSTH, IJIe MOTYT BOSHUKHYTh TPYJIHOCTH, TOYYBCTBOBAThH PEAIbHBIN
XPOHOMETPaXX MPE3EHTAINH, a TAKXKE UCIPABUThH 3aMEUEHHBIE 10 X0y OLITHOKH.

Kpumepuu oyenxu pegpepama

N3noxeHHOe MOHMMaHUe pedepaTa Kak ILETOCTHOIO ABTOPCKOIO TEKCTa OMpejaessier
KPUTEPHH €ro OIEHKU: HOBU3HA TEKCTa; CTETIEHb PACKPBITHS CYITHOCTH BOIPOCA; COOIIOICHUS
TpeGoBaHU# K 0(hOPMIICHHIO.
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Hosusna mexcma: a) ymenune padoTaTh C UCCICIOBAHUSIME, KPUTHUECKOHN JIMTEPATYypOH,
CHCTEMaTH3UPOBATh U CTPYKTYPUPOBATh MaTepHaIT;, 0) CAMOCTOSATEIEHOCT OIICHOK H CYXKICHUH;
B) CTHJIEBOE €/IMHCTBO TEKCTA.

Cmenenb packpvimus cywHOCMU 60npoca. a) COOTBETCTBHE IUIaHA TeMe pedepara; O)
COOTBETCTBHUE COJICPKaHUS TeME U IIaHy pedepaTa; B) MOTHOTA U TTyOMHA 3HAHUIN TIO 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 TOTHOCTHIO PACKPHITA, MPOAHATHM3UPOBAHO COBPEMEHHOE
COCTOSIHME BOIIPOCA, MaTepHall HM3JI0KEH JIOTUYHO, TOCIIeNoBaTeNbHO, pedepar odopmieH B
COOTBETCTBUH C TEXHUYCCKUMU TPEOOBAHUSIMH, MPEIBSIBISIEMbIMU K TAKOTO POJ/ia paboTam.

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

Kpumepuu oyenxu ycmuozo ooknaoa

OneHka yCTHOrO JOKJIa/1a OCYILECTBIIIETCSI B COOTBETCTBUE CO CIEAYIOUIMMU KPUTEPHUSIMHU:
YEeTKOCTh H3JI0)KEHUSI OCHOBHBIX JIEMEHTOB pedepaTa; NOHUMaHME HM3y4aeMoi NHpoOjeMbl U
METOJOJOTUHA HAy4YHOI'O HCCIIEIOBAHMS; YMEHHE BBIABIATH CUJIBHBIE CTOPOHBI M HEIOCTATKU
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, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHME BOIPOCA; CTYAEHT CBOOOJHO BiaJeeT MaTepualioM, H3JIaraeT ero
JIOTUYHO, MOCJIE10BATENIbHO, JAKOHUYHO, XOPOIIUM HayYHBIM SI3bIKOM. JlOKJIaJ] COITPOBOXKAAETCS
Ipe3eHTalMel, KOoTopass COCTaBlieHa C COOJIOJeHHEeM o0mux TpeOoBaHUM odopMieHHUS,
COJICPKHUT CCBUIKM Ha MPUBEACHHBIE (DOTO, PUCYHKH, CXeMbI U T.1. IIpu 0OCYX IEHUH CTYyIEHT
JIEMOHCTPUPYET NOHMMaHME U3y4yaeMoil MpoOyieMbl U METOJOJIOTUM HAayYHOI'O HCCIIEIO0BaHMS,
BJIaJICHHE NPOPECCHOHATbHON TEPMHUHOJOTMEH W YMEHHE TIpPaMOTHO OTBEYaTh Ha BOMIPOCHI
ayJIUTOpHUH.

* Onenka «xopoioy». TeMa packpbiTa, IPUBEIEHO JOCTATOUHOE KOJIMYECTBO MaTepHara,
HO IIPM 3TOM MaTepual B HEIOCTATOYHOM CTENEHW IPOAHAIM3UPOBaH aBTOpoM. Mmerorcs
HEeZ04YeThl B OPOPMIIEHUHU MPE3EHTAMU WM MPE3EHTALNs HE B TIOJHON CTENEHU 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 UCUYEPIIBIBAIOIINE OTBETHI.

* OueHka «HEyJIOBIETBOPUTEIbHO». TeMa He pacKphiTa, MPHUBEIEH CKYAHbIM 00BeM
MaTepuaia; Mpe3eHTalusi OTCYTCTBYET WJIM HE COOTBETCTBYET TpeOoBaHusAM. [Ipu obcyxnennn
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-METOIUYECKOE 1 HWH®OPMAIIMOHHOE OBECIEYEHHE
JUCIHHUIIVINHBI

a) nepeyeHb JUTEePaTypsbl
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0) nepuoanYecKue U3TaHUS

Kypnan 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.
Mysanesckas, O.A. bepcenena; pen. B.I1. CanoBapoBa. Upkyrckuii roc. yH-T, bruosn.-moys. ¢axk.
- - Upkyrck: u3a-so UT'Y, 2014. - 603c. ISBN 978-5-9624-1167-5 (54 3k3).

r) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI

1. http://elibrary.ru/defaultx.asp - wayunast snekTpoHHass OUOIHOTEKA, KPYITHCHIIHIA
poccuiickuii MHGOPMAIMOHHBIM TMOpTaT B O0JIACTH HAYKH, TEXHOJOTHH, MEAWIMHBI U
o0pa3oBaHus, collepKaiuil pedepaThl U MOJHBIC TEKCTHI HAYYHBIX CTATCH W ITYOIUKAIHIA.

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

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 neHTpa «Akaaemusi». Anpec moctyma: http://www.academia-
maoscow.ru

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

7. http://lwww.college.ru  —  caiiT, coaepkaiiuii  OTKPBITBIE  YYECOHHUKH  TIO
€CTECTBEHHO-HAyYHBIM 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,
['OCToB Ha caiiTax HayYHBIX IEKTPOHHBIX OMOIHOTEK.

11. Google Scholar —ITorckoBast cucTemMa Mo Hay4HOM JTUTEPATypE.

12. Science Research Portal - Hayuynas mouckoBas CHCTEMa, OCYIIECTBIIAIOIIAS
MOJTHOTEKCTOBBIM TOUCK B JKypHAJIaX MHOTHX KPYIHBIX HAYYHBIX H3/IaTEIIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mimer ctaTbu 1 TOKyMEHTBI B OTKPBITHIX
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 I TPOBENEHUS  3aHATUH  JIEKUMOHHOIO  TUMa  00OpyAOBaHA:
cneyuanusuposannou (yueObHoil) mebenvio Ha 100 mocago4yHBIX MecT; 00OpyJOBaHa
mexHu4eckumMu cpeocmeamu 00yuenus, CIyKayuMy JJs IpeicTaBiIeHus yueOHON nHpopManun
Oonbuiol ayautopuu mo aucuuiuinHe «OOmas Ouonorus»: npoektop EpsonEB-XO05, skpan
Digis; yuebno-naenisonvimu nocobusmu, 00ECTICUNBAIONIMMHA TEMaTHUECKUE WILIFOCTPAIMU 10
mucuuruinie «O01mas GMoJIoT s B KOJTMYECTBE 5 1T, MPE3EHTALUH [0 KAXKI01 TeMe IPOrpaMMBl.

Aynuropus Uil TIPOBENEHUS  3aHIATUM  CEMUHApCKOro Tuma  oOopyaoBaHa:
cneyuanuzuposanuoll (yueoHoit) mebensro Ha 20 TOCAAOYHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpedcmeamu 00OyyeHus, CIyXallMMU JJis TpeacTaBieHus ydueOHoM uH@opmanuu OobIION
ayauropun mo aucuuruinHe «OO6mas Ouonorusi»: mpoektop Epson EB-X03; Jlocka [JIA-51
KOMOUH. y4ebOHO-HA2IAOHbIMU NOCOOUAMU, 00ECTIEYMBAIOIIIMHI TEMAaTHUYECKHE WILTIOCTPALUU 110
mucuuiuinHe «OOmast OuoJorus» B KOJMYECTBE S5 INT., NPE3EHTAllMM MO0 KaXIOoW Teme
IPOrPaMMBI.

KomnbroTepusiit kiacc (yueOHas ayAuTOpHs) A TPYNIOBBIX W WHAWBUIYAIBHBIX
KOHCYJIbTAllMi, TEKYyIIero KOHTPOJS M TMPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
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CaMOCTOSITeNIbHOU paboThl. AyAUTOpHS 000pYI0BaHA: CIIEIMATH3UPOBAHHOM (yueOHOI) MebebIo
Ha 20 mocaouHbIX MECT, JOCKOW MEJIOBOI; 000py/1I0BaHa TEXHUIECKUMHU CPEACTBAMHU O0YUCHUSI:
Cucremnsliii 610k PentiumG850, Mounutop BenQ G252HDA-1 wT.; Cuctemnsriii 6:1okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremnusiii 610k PentiumD 3.0GHz, MonuTtop
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.; CucreMusiil 610k Pentium G3250, Monutop Samsung T200 HD — 1 mt.; CuctemMHbIH 0JIOK
Pentium G3250, MonuTop Samsung T190N — 1 mt.; Cucremusiii 6;10k Pentium G3250, MonuTop
Samsung 740N — 1 mt.; ITpoexTop BenQ MX503; skpan ScreenVtdiaEcot. ¢ HeorpaHHUEeHHBIM
JOCTYIIOM K cetd VHTepHeT W oOecreueHHeM JOCTyla B AJIEKTPOHHYIHO WH(POPMAIMOHHO-
00pa30BaTeNbHYIO Cpely OpraHU3aIuu.

[Tomenienust s XpaHEHUs W NPOPHIAKTHYECKOTO  OOCTYKMBAHUS 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 mT. 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 mt, Mukpockomn
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 s yyanmxcs. Homep 3akasza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnuyeckue U 31eKTPOHHbIE CPEACTBA:

[Tpu mpoBeieHNH Y4eOHBIX 3aHATUIN UCTIONB3YIOTCS TEXHUUECKHUE U 3JIEKTPOHHBIE CPEJICTBA
06yquI/1$[ 1 KOHTPOJIA 3HaAHUH CTYACHTOB - IIPC3CHTALINH, (bpaFMeHTLI (I)I/IJ'IBMOB, HUCITOJIB30BaHUC
KOTOPBIX MPETYCMOTPEHO METOIUYECKON KOHIIENIIUEH MPEeno aBaHusl.

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

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

- Ungopmayuonnas nexyus. JIeKuus — 3To C:kaToe U3JI0KEHUE OCHOBHBIX HAyYHBIX (DaKTOB,
YTO SIBJISIETCS 0301 IJIs1 aHATIM3a PACCyKISHUM, OT[CHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYAEHTOB IpPEOOpPa3OBbIBATh YCTHYIO M HUCHMEHHYIO
MH(pOpPMaLIMIO B BU3YAJIbHYIO OpMY, UTO (OPMUPYET Y HUX NMPOPECCHOHANBHOE MBIIIIEHUE 3a
CUeT CHUCTEeMaTHU3allud M BbUIEJCHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya MpernojaBaTeliss HCIOiIb30BaTh Takue (HOPMbI HarJITHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIFOTCS HOCUTEIISIMU
uH(pOopMalu (CXEMbl, pUCYHKH, CIailbI-MIpe3eHTallu, U T.I.). DTOT BUJ JEKLUHU JIydlle BCETo
MCIIOJIb30BaTh Ha JTalle BBEACHUS CTYIEHTOB B HOBBIM pa3/iel, TEMY AUCLMILINHBIL.
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- [Ipobnemnas nexyus. B otnuuue ot conepkaHust ”HGOPMAIIMOHHOM JICKIIH, KOTOPOe
npejiaraeTcsl IMpernojaBaTesieM B BHJAE HM3BECTHOTO, MOMAJIEKAIIETO 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€ M3JIOKEHUS MaTepraia HeOOXOAUMO PEeHIHUTh. JISKIUS CTPOUTCS TAKUM 00pa3oMm,
YTO MO3HAHUS 00yYaroIerocst MpUOINKAIOTCS K TOUCKOBOM, HCCIIEA0BATEIbCKON e TEIbHOCTH.
3/1eCh y4acTBYIOT MBIIIJIEHHE O0Y4YarOUIerocsi ¥ €ro JMYHOCTHOE OTHOIIEHHE K yCBaMBAEMOMY
MaTepuaiy.

- Jlexyus-6eceoa. Ilpeanonaraer HenocpeACTBEHHbBIN KOHTAKT IIPENoaBaTeis ¢ ayIUTOPUEH.
[IpeumyiiecTBO JeKIUHU-O€celbl COCTOMT B TOM, YTO OHA IMO3BOJISICT NMPUBJIEKaTh BHUMAaHUE
CTYACHTOB K HaubOoJiee BaKHBIM BOIIPOCAM TEMBI, ONPEENIATh COACP)KaHUE U TEMIT U3JI0KESHUS
yueOHOro Marepuasna ¢ y4eToM 0COOEHHOCTEH CTyIeHTOB.

- [Ipakxmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE 10/l pPyKOBOJCTBOM IIpeNoaBaTelis B
yueOHOI ayAUTOPUH, HATIPABJIEHHOE HA YTIITyOJIeHNEe HAyYHO-TEOPETHUECKUX 3HAHU U OBJIa/ICHHE
OTIpeNIeICHHBIMA METOJIAMH CaMOCTOSTEIIbHOM PabOThI, KOTOpoe (OPMHUPYET MpaKTHUIECKUE
ymenust. OHOM U3 GOpM MPaKTUYECKUX 3aHITHI B By3€ SIBISIETCS] CEMUHAP.

- Cemunap-uccnedogsanue. TexHONOTUS NPOBEACHUS TAaKOIO CEMHHAapa MOXKET ObITh
pa3IM4YHOI, B 3aBUCUMOCTHU OT TOT0, KAKOM METO/I 3aJI0KEH B €r0 OCHOBY. B paMkax AUCHIUIIIMHBI
«O0mas 6uoyoTus» MPOBOIUTCS CEMHHAP C MOATOTOBKON M 3aCiIyIIMBaHHEM JOKJAJOB II0
aKTyaJIbHBIM MpoOJIeMaM TEOPUHU U MPAKTUKH U MOCIEAYIOIUM UX 00CYXKIEHUEM.

- Konnoxeuymsl — BUIl y4€OHOTO 3aHITHS, POBOJAUMOTO C IENIBIO IPOBEPKU M OLICHUBAHHS
3HaHUU yyamwmxcs. KoIJIOKBUYM MOXKET MPOBOAUTHCS B (QopMe HHAWBHUIYAITBHOM Oeceabl
IpenojaBaresisi co CTYAEHTOM WM KaK MaccoBblid ompoc. B xone rpynmoBoro oOcyJIeHus
CTYJEHTBI Y4aTCs BBICKAa3bIBATh CBOIO TOUKY 3PEHHSI IO OMPEICTICHHOMY BOIIPOCY, 3alUIIATh CBOE
MHEHHE, IPUMEHSIS 3HAHUS, [TOJTyYSHHbIE Ha 3aHATHUSX 110 peaMeTy. B Xo/1e KoJuIoKkBuyMa Takke
MIPOBEPSIOTCS MUCbMEHHBIE Pa0OTHI CTYACHTOB, POBOIUTCS 3aCIyIIMBAHUE TOKIAIOB.

- CamocmosamenvHas paboma cmyoenmos (cM. 1.4.4).

- Jlucmanyuonusvie  obpazogamenvHvle  mexHonoeuu.  llog — TUCTaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTUSIMU TOHUMAIOTCS 00pa30BaTeNIbHBIC TEXHOIOTHHU, pEalTU3yeMbIe B
OCHOBHOM C MpUMEHEHUEM HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHuu
TUCIUTITUHBI «O0111ast OMOIOTHS» UCTIOJIB3YIOTCS CIEAYIOIINE TEXHOJIOTHH:

* kelicoBasg TexHoiorus — ¢opMa JUCTAHLMOHHOTO OOY4YeHHUs, OCHOBaHHas Ha
NPEJOCTaBICHNH O0ydJarommMcs HWH(GOPMAIIMOHHBIX 00pa30BaTENBHBIX PECYpcOB B  BHIE
CHELMATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJb30BaHHEM
Pa3IUYHBIX BUJIOB HOCUTENEH HHpopMauu (KeicoB);

" PHTEPHET-TEXHOJOTHs — CIOCcO0 TUCTAHIIMOHHOW Iepesauyu MHPOpPMAalluu, OCHOBAHHBIN
Ha HCIIOJIb30BAaHHUH TII00AThHBIX U JIOKAJIBHBIX KOMIIBIOTEPHBIX CETEH sl 0OecreueHus: J0CTyna
oOyyaromuxcst K HWHGOPMALMOHHBIM 00pa3oBaTelIbHBIM pecypcaM U Uil (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTaHU3AIlMOHHBIX, TEXHWYECKHX W IPOTPAMMHBIX CPEJICTB
peanu3alMy U YOpaBieHHUs Yy4eOHBIM MPOIECCOM HE3aBUCHUMO OT MECTa HaxXOXJIEHUS €ro
cyobektoB. Mcnons3yercs ObpasoBarenbHbli mopran UI'Y - educa.isu.ru.

VIILOOEHOYHBIE MATEPUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Ouyenounvle mamepuasnsl 07151 6X00H020 KOHMPO/A

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 KJIETKH CBSI3aHBI C Iepeadeii HacaeJCTBEHHOCTH?
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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 HaCJICACTBCHHAA U3MCHUYNBOCTD — JIBUIKYIIAsl CHUJIa 3BOHIOL[I/II/I?

. UTO MOHUMAIOT 10T MOJU(PHUKAIIMOHHON U3MEHYHBOCTHIO?

Oueuounbte mamepuaibl meKyuieco KOHmpo.Jia

OneHouyHble MaTepHallbl TEKYIIEro KOHTpoisia dopMmupyrorcs B coorBerctBun ¢ JIHA

YHUBCPCUTCTA.

B pamkax mucruminabel «O01as 61onorusy» UCHOIb3YIOTCS cleAyronue GOpMbl TEKYIIEeTo

KOHTPOJIA:

*  KOJUIOKBUYM,;
*  [HCBMEHHBIN OINpPOC;

*  YCTHBIM JOKJAJ, IPE3CHTaLUs;

*  TECTHPOBAHUE;

*  KOHTPOJb CAMOCTOATEIbHON PabOTHI.

CDOH[[ OLICHOYHBIX CPCACTB BKIIOYACT.

(eM. .

*  [epeydeHb BOMPOCOB U 33JJaHUM JJIS TEKYIEro KOHTPOJIS;

® MEPCUCHb TEM K KOJIJIOKBUYMAaM;

*  IepeueHb TeM YCTHBIX JIOKJIA/I0B;

*  TIepeuYeHb BOIPOCOB JJisi camocTosTenbHoro udyuenus (CPC);
*  TIepeyYeHb BOIPOCOB JJIS 3aUeTa

Ha3naueHue OIEHOYHBIX CpPEACTB: BBIABUTH copMHpoBaHHOCTh KommereHuun OITK-1
[11). CTyneHTsl, HE BBIMOJHUBIINE TPEOOBAHHS TEKYIETO0 KOHTPOJS WM TOJNYYHBIINC

HTOTOBYHKO OLCHKY TeKyuIefI YCIICBACMOCTU «HC YHOBJICTBOPUTCIIBHO», CHUTACTCA HMCHOIIUM

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

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

asrONE

~

Ilepeuens 6onpocoe u 3a0anuil 011 mexKyuyeco KOHmpoJisa

Omnpenenenne xu3HU. OTINYUS )KUBBIX CUCTEM OT HEKUBBIX.

OpranusMsl 1 YpOBHU OpPTaHU3ALMH KU3HU

Knaccudukanus xKUBbIX OpraHu3MoB 3eMin

Hexknerounsie popmbl )KU3HU

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

Heoprannueckue BemecTBa KIETKH. Poilb MUHEpaNbHBIX COJIEH B JKU3HEAEATEIBHOCTH
KJIETKH

CrtpoeHue u QyHKIIMH BObI

Ponb noHOB B KiI€TKE
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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.

Opranudeckne COeTMHEHUS KIIETKUA. XapaKTepUCTUKA U (YHKIUH YTIIEBOIOB
XapakTepucTuKa JIMMUAIOB U UX PYHKITUH
XapakTepucTuka BOI0- U )KUPOPACTBOPHUMBIX BUTAMUHOB
AMMHOKHCIIOTBI, CTPOEHUE U CBOMCTBA

Crpykrypa u QyHKIHUN OEITKOB

Crtpoenue u GpyHKIUU (PepMEHTOB

CBoiicTBa HYKJIEMHOBBIX KUCJIOT Kak nojJuMepoB. CocTaB, CTPOCHHE U BUJIbI HYKJIEMHOBBIX
KHCJIOT.
VYposHu ynakosku saepHo JIHK B sykapuoTrudeckux KiaeTkax. XpOMaTUH U €ro BUJIBIL.
[TonsiTue o kapuoturie. XpoMOCOMHBIE YUCIIa U HaOOPBl XpOMOCOM. MOHOIUIOUAHOE U
TaIuIOUTHOE YHUCIIA XPOMOCOM.

OCHOBHBIE TUIOTE3bI IPOUCXOKIACHUS TEHOB.

Ocuosusie Bubl PHK: nndopmanmonnsie u He xoaupyromnme PHK.

OCHOBHBIE 3Talbl ¥ y4aCTHUKH mpoiiecca perukanuu JJHK.

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

OYHKIIUA CTPYKTYpP, BEIIECTB U OPraHOWAOB, MPUHUMAIOIIUX Y4YacTHE B MPOIECCE
O6uocuHTe3a Oenka
Paznuust B 0OMeHe BEIIecTB MeX 1y reTepoTpodaMu U aBTOTpodaMu
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 pa3sMHOKEHUS

[TonoBoe pazmHoOxkeHue. ['amerorenes

OmnTtorenes

I'ubpunonorunueckuit meto. IlepBbIii 1 BTOpOit 3aKOHBI MeHeIIsI»

Jurubpunnoe ckpemubanue. Tpetuil 3akoH Menaensi»

CueruieHHOe Hacjae10BaHUe MPU3HAKOB. 3akoH MopraHna

Knaccudukanuss msmeHunBoctd. MonudukannoHHas M3MEHYMBOCTh. 3HAYCHHE IS
opraHusma H BUAa

Pa3HoBUIHOCTH XPOMOCOMHBIX M TEHOMHBIX MYTallUi

«3aKOH TOMOJIOTUYECKUX PAA0B». HacneacTBeHHOE BapbUPOBaHUE MPU3HAKOB
OCHOBHBIE TUITBI HACTIEJICTBEHHON N3MEHUYMBOCTH

MeTonbl u3y4eHus: HaClIeICTBEHHOCTH YE€I0BEKa

Pa3BuTHe 3BOIIOIIMOHHBIX TPEACTABICHHI

Jloka3arenbcTBa €IMHCTBA IPOUCXO0KICHNS OPraHUYECKOro MUpa

Bun. Kpurepun Buna. [omynsuus

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

@DaKTOpPHI SBOJIIOLINU YEITOBEKA

Dkosoruueckue GpakTopbl

XapakTepucTruka 3KOCUCTEMBI

CtpyKTypa, CBOWCTBA U dBOJIONHS Orochepbl

Ilepeuenv mem ycmuolx 00K1a008, npezenmayuil (OpueHmupo8ouHwlit)

1. KOHI_ICHI_II/II/I 1 COBPEMCHHOC COCTOSIHUC HpO6JICMLI IIPOUCXOXACHHUSA KU3HU,
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
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39.
40.
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0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Oransl pa3BUTHA KU3HU Ha 3eMIIE;

WcTopus u Tamsl ee pa3BuTUsi OUOIOTHH;
XUMUYECKUN COCTaB KIETKU: MMKpPOIIEMEHTBI, COJAEPKAIUECH B  JKHBBIX
OpraHu3Max U UX 3Ha4YCHHUE,
Boja u MuHepanbHbI€ BelllecTBa B MPOIECccax METab0IN3Ma,;

Marnsblie opraHuYecKre MOJIEKYJIbL,

buononaumeps! KiIeTKH, 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 NI YEIIOBEUECKOTO OPraHU3Ma;
DepMEHTBI-BUTATENH KU3HU;

[TproHbI- HH(MEKIHMOHHBIC aTeHTHI,

Crtpoenue, cBoiicTBa, OMOIOrHYecKas pojib HyKJICOTHU OB,

HyxnenHoBble KUCIIOTBI-BaXKHENIINE OMOIIOJIMMEDPDI KIETKHU,

CocraB PHK B kinetke u runoreza PHK mupa;

Pu6o3umer u JIHKa3umer,

Bupycoi-HekieTounble pOpMbl KHU3HU,

bakrepuodaru- ecrecTBeHHbIE CpeACTBAa OOPHOBI C OAKTEPUIMHU;

Krnerounsie hopmbl sxU3HHU, HayuHas KJIacCU(pUKaIKs OPraHU3MOB;

Apxen kak 0coOblil TOMEH ITPOKapUOT;

ABTOTpOdHBIE U TeTePOTPO(HBIE OPTaHU3MBI,

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

AspoOHOe OHOOTUYECKOe OKUCIICHUE: TTYTH OKUCIICHUS U YYaCTHUKHU MPOIIEcca,
Mexanuzmbl 00pa3zoBaHus U Uctionb3oBaHust AT® B )KUBBIX CUCTEMAX;
DOTOCHUHTE3 — YHUKAJILHOE IPUPOIHOE SIBJICHHE:

Pounb xemocuHTe3MpyIOIuX OakTepuil Ha 3emIe:

['eHbl u ux cTpykTypa. Peanu3zamus reneTndeckoil HHGOpMAIUH;

I'eneTnyeckuii roa v ero CBOMCTBA,

Pernmukanusa JIHK;

Tpanckpurmniust (bnocunre3 PHK);

Tpaucnsus (6uocunres 6enka);

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

OTnnuuTenbHbIe 0COOEHHOCTH KIJIETOK DYKAapUOT U TPOKAPHOT;

OBoroius pa3sMHoKeHUs. DopMbI 0€CIOIOr0 pa3MHOKEHHSI OPraHU3MOB;
[TonoBoe pa3zMHOXKeEHUE;

OHTOreHes;

TenoMepsl XpoMOCOM M HMX POJb B MPOJODKUTEIBHOCTh KU3HM M IIPOIeccax
CTapeHus,

[{uTonoruyeckre OCHOBBI HACIEACTBEHHOCTH M H3MEHYNBOCTH ;

OcCHOBHBIE 3aKOHOMEPHOCTH HE3aBUCHUMOT0 HAClIeJOBaHUs '€HOB U IIPU3HAKOB;
OcHOBHBIE 3aKOHOMEPHOCTH CIICTUICHHOT'O HACTIeOBaHU;

@®opMbI U3BMEHUNBOCTH;

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

OO01re 3aKOHOMEPHOCTH HYBOIIOIIMOHHOTO MPOIIECCa M IBUKYIITUE CUITBI SBOJIOIHH,
CunteTtndeckast Teopus dBosonnu KoHmenus Buaa, ero KpuTepuu,;
CoBpeMeHHbBIE METO/IBI B OMOJIOTHH;

IIpyn4uHBI HapyLIEHHs pa3BUTUS OpraHn3Ma. PenpoaykTuBHOE 3/10pOBbE;

Bunosoe 6uopaznoobpasue. [IpobGiaembl ero coxpaHeHus;

buonornuecknii mporpecc u 6mosornueckuii perpecc. JlokazarenbcTBa 3BOJIONNH,
DBoJIOIMS YenoBeKka. EqMHCTBO MPOUCX0KIEHUSI YEIIOBEUECKUX pac;
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48.

49.
50.

DKOJIOTUSl — HayKa O B3aMMOOTHOIICHHSIX YKUBBIX OPTraHM3MOB MEXIY CO00 U CcO
Cpenoi ux oOuTaHus;;

buocdepa — riobanpHas IKOCHCTEMA,;

Hoocdepa kak HOBast cTamus SBOTIONUHA OHOCHEPHI.

24



»ow

LN~ wNE

10.
11.
12.
13.
14.
15.
16.
17.

~ow

BOHpOCbI JJIS MOATOTOBKH K KOJVIOKBUYMaM

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

[Ipeamer w3ydeHHWs NUCHMIUIMHBI, IEJA W 3anadu oOmied Owonoruu. HampamieHus
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 (IOKJIA + MIPE3CHTAIINS ) 10 TeMaM, YKa3aHHBIM B Ta0uie 4.2.

Tema 2. XuMuyeckasi OpraHu3amusi SKMBbIX opranu3mMoB: Heopranudeckue
BelIeCTBA U UX POJIb B )KM3HEAEATEIbHOCTH

DneMEeHTapHBIA COCTaB KUBOM MaTepuu. Makpo- 1 MUKPO3JIEMEHTHI.

Ponb nonos B noanepxxanuu pH. Bydepusie cuctembl

CrpykTypa, CBOKCTBA, POJIb BOJbI B )KM3HEAEATEIbHOCTH. BOIHBIN NOTEHIMAIL.
Mauible OpraHu4ecKue MOJIEKYJIb

Ctpoenue u GyHKIMH YTTIEBOJOB U JIUIIHUJIOB

CtpoeHue, CBOMCTBa aMUHOKHUCIIOT, MeNTUA0B. OCOOEHHOCTH NIENTHIHOM CBSI3H.
CaoiicTBa, GyHKINH, KIacCUPUKALIKS OCIKOB.

depMeHThI, UX CTPYKTYpHAasi OpraHu3alusi, CBOMCTBA, POJIb BUTAMHUHOB, METAJUIOB U
Ipyrux KohakTopoB B (YHKIIMOHUPOBAHUU (DEPMEHTOB.

["opMOHBI, UX XUMUYECKas PUPOIA, KIacCUPUKALIUS, OMOTOTHYECKasT POITh
Burtamunbl, QyHKIIUU BOJIO- U KUPOPACTBOPUMBIX BUTAMUHOB

Crpykrypa u Bumsl HykieotuaoB. Ctpoenue ATO.

HykienHoBbIe KHCIOTHI-BaXKHEHIITNE OUOTIOTUMEDPHI;

CtpyKTypa, YpOBHU OpTaHHU3AIMH, CBOMCTBA, BaxkHeHme pynkiun JTHK.
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

OTKpbITHE, 0OCOOEHHOCTH CTPOCHHUS, KJIacCU(UKaIUs BUPYCOB. PenpoayKius BUPYCOB.
baktepuodaru: crpoeHue, cCBOWCTBA, )KMU3HEHHBIN UK M MpUMEHeHHe OakTepruodaros.
¢aros.

MeTob1 KyJIbTUBUPOBAHUS U UICHTU(UKALIUYA BUPYCOB

[TpuonbI- HHOEKITMOHHBIE aT€HTHI

3amuTa pedeparoB (Ioknaja + Mpe3eHTaIus) 10 TeMaM, yKa3aHHBIM B Tabnuiie 4.2.

Tema 4. Knemounvie gpopmot ncusnu. buonozuueckoe paznooopazue u npuHyunsvl

CUCEMAMUKU IHCUBBIX OP2AHU3IMOE

1.
2.
3.

Knerounsie ¢popmbl xxu3Hu. CpaBHUTENbHAS XapaKTEPUCTUKA POKAPUOT U 3YKapuOT
bakTepun, 0cOOEHHOCTH CTPOEHUS U JKU3HEIEATEIIbHOCTH
Apxeu: 0COOEHHOCTH CTPOEHHS U NIPOLIECCOB KU3HEAEATEILHOCTH.
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4
5.
6.
7
8
9

Nk wNE

NoakowhE

CxoJcTBa M pa3anyus 3yKapuoT, apxen, OakTepuil.

Crtpoenue, 3yKapuOTHOM KJIETKU U (DYHKIIMH €€ OpraHesT

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

ArnonTo3. @PU3N0IOTHYECKUN CMBICT U 0COOEHHOCTH aloITo3a

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.
HentpanbHas posib AT® B sHEpreTUKE KIETKH.

beckucnoponHoe okucieHue

Kucnoponnoe okucieHue, uin JbIXaHUE.

@DOTOCHHTE3, €T0 3HAUEHUE, KOCMUYECKAs POJIb.

XemocuHTe3. Poiib XeMOCHHTE3UPYIOIMX OaKkTepuid Ha 3emiie

3amura pedepaToB (0K + MIPE3eHTALNS) 10 TeMaM, YKa3aHHBIM B Ta0nuie 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

[ToctambOpuonansHoe pazsutue. [lepuoxa crapenus. ['unoressl crapeHus.

3amuTa pedeparoB (okIaa + Mpe3eHTAIs ) 10 TeMaM, yKa3aHHBIM B Tadnuie 4.2.

Tema 7. Ocnosmnvie 3aKOHOMmeprHocmu SIBJICHUA MU3MCHYUBOCTH M HACJICACTBCHHOCTH
KUBBIX OPraHu3dmMoB

1. OcHOBHBIEC 3aKOHOMEPHOCTH HE3aBUCHUMOT'O HACIEOBAaHUS T€HOB M MPU3HAKOB;

2. OCHOBHBIE 3aKOHOMEPHOCTH CIICTITIEHHOTO HacienoBanus. ['eHeTrka mnona;

3. ®opwmbl m3MeHUNBOCTH CIICTNIEHHOE HACJIeJIOBaHHE TCHOB M MpH3HAKOB. KpoccuHTOBEp
KaK MEXaHU3M, ONPEAEIAIOIINI HAPYIIEHHS CLIETUICHHS T€HOB.

4. OCHOBHBIE TIOJIO)KEHHUSI XPOMOCOMHON TEOPHH HACIEICTBEHHOCTH. [ eHHBIE KapThl
XPOMOCOM.

5. OcHOBHBIE MeXaHU3Mbl ompeneneHus mnona. JuddepeHnupoBka Mmojga B MpoIecce
pPa3BUTHS YEJIOBEKA.

6. Pomp HacnenCTBEHHBIX W CpelOBBIX (hakTopoB B  QopmupoBaHWU (peHoTuma.
MonudukanronHas n3MeHIHBOCTh. Hopma peakinu mpu3Haka.

7. T'eHoTHINIMYECKass W3MEHYMBOCTh. 3aKOH TOMOJIOTUYECKHMX PSJIOB B HACIEACTBEHHOM
n3MenunBocty H.M. BaBuiosa

8. Myrarennbie (akTOpPBl U MyTallMH. 3HAYECHHE W3MEHYUBOCTH B JKU3HU OPTaHM3MOB M B
IBOJIIOIHH.

9. 3ammra pedepaToB (JOKIA + Mpe3eHTALM) IO TeMaM, YKa3aHHbBIM B Tabnuie 4.2.
Tema 8. Obuwue 3aKoHOMEpHOCHU IGONIOUUOHHO20 RNPOUEcca U OBUICYULUE CUTIbL

96010UUU
1. Ponp SBONIOIMOHHON Teopud B (HOPMUPOBAHMHU COBPEMEHHOH €CTECTBEHHOHAYYHOU

KapTuHbI Mupa. POpMUPOBAHNE CHHTETHYECKOW TEOPHH 3BOJIFOLIMH.
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2. Bupn, ero kpurepum u crpykrypa. llomynmsauusi — CTpyKTypHas €AMHUIA BHIA H

aJIeMEHTapHas enHMIA 3BoJtoH. CriocoObl BUA00Opa30BaHUS.

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

pPOAaACTBO.

4. 3amwuTa pedeparoB (JoKiIa + MpEe3eHTAIMs ) IO TeMaM, YKa3aHHbIM B Tabmuie 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! BemectBa 6uocdepsl. DyHKINH KUBOTO BEIIECTBA

AnmanTanuy OpraHu3MOB K YCIOBUSIM CPEJIbl

BoszneiictBue denoBeka Ha MNPUPONY W BAXKHEUIIME HKOJOTHUECKHE TPOOIEMBI
COBPEMEHHOCTH.

30HBI 3KOJOTHUECKON KaTacTpo(bl. HekoTopeie mpo0aeMbl pernoHaIbHON SKOIOTHH.

6. 3ammura pedepatoB (mokaad + Mpe3eHTAIMs) IO TeMaM, YKa3aHHbIM B Tabnuiie 4.2.

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

cobeceoBaHus.

=

akrwn

o

8.
9.
10
11
12
13

14
15

16.

17
18
19

Hpumepublﬁ CRUCOK éonpocoe K 3auemy

Omnpenenenue MOHATUS KU3HU. DyHJaMEHTaJbHbIE CBOWCTBA >KMBOTO. ODBOJIOLHMOHHO
00yCIIOBJICHHBIE YPOBHU OPTaHU3AIINH KU3HH.
KoHuenuu 1 coBpeMeHHOE COCTOSIHUE MPOOIIEMBI TPOUCXOKICHUS )KU3HU
DOneMeHTHBIN cocTaB )XUBOW MaTepun. Heoprannueckue BemecTsa u UX poJb.
Crpoenue, CBOWCTBA, (PYHKIIMM aMUHOKHUCIIOT, ENTUIOB, OEIKOB.
VYrneBoapl, kinaccupukanus U Ouonormueckas ponb. CTpykTypa, CBOWCTBa H
pacrpocTpaHeHHE B IPUPO/I€ OCHOBHBIX MPEJCTaBUTENCH MOHO - TU- U TIOJIMCAXapHUIOB.
OO6miass xapakTepucTHKa, OHOJOrHYecKas poJib JIMIUIOB, PAacCHpOCTPAHEHHWE B IMPUPOJIE.
®wusnonornyeckast pojib MOJINHEHACHIIICHHBIX )KUPHBIX KACIIOT.

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

opranusanuu JJHK. IIpasuio Yapragda u BunoBas cnerupuaHoCTb.

Bugast PHK. Ctpykrypa u pynkiun PHK.

Makpospruueckue coequHeHus. CtpoeHue, cBoiicta, poiab ATO.

. Butamunsl, knaccudukanus, GyHKIMM BOJO- U )KHUPOPACTBOPUMBIX BUTAMHHOB

. DepMEeHTHI, UX CTPYKTYpHasi OpraHu3alys U CBOMCTBA.

. T'opMoHBI, XUMHYecKas mpupoa U GMoIorn4ecKas poJib

. Perumkanus JIHK. IlomykoHcepBaTHBHBIN MeXaHU3M cuHTe3a. [loBpexieHns 1 penapanus
JIHK.

. 'eHeTHUECKMiT KO/ T €T0 CBOMCTBA.

. AHK kak MaTpuia rnpouecca TpaHCKpUIILIU

buocuntes 6enka (TpaHCIAINA).

. J10 KJIIETOYHBIN YPOBEHb OpraHU3ALUY )KUBOW MaTepuu. Bupycsl.

. baktepuodaru. Mopdomnorus, xumuueckuit cocran. [IpakTrueckoe rcnonb3oBaHue Gparos.
. buonoruueckoe pasHooOpa3ue JKUBBIX OpraHu3mMoB. [IpUHIUNBI CHCTEMAaTUKH U
TaKCOHOMHH.
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20. TIpokapHoThl, 0COOCHHOCTH CTPOCHUS U UX POJIb B IPUPO/IE.

21. Mup sykapuot. [IpoucxoxxaeHne syKapHor.

22. AstoTpods! u rerepotpodbl. ABTOTpOodHas acCUMHIAIMS. POTOCHHTE3 U XEMOCHHTES.

23. Terepotpodnas accumumsanus. OkucieHue 0e€3 ydyacTHsi KHCIOpOAa. DHEepreTHUeCKUin
s dexr.

24. AspoOHoe OMOJIOTHYECKOe OKUCIICHHE: ITYTH OKUCIICHUS U YYaCTHHUKH Ipolecca

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

26. Knerka—snemeHTapHas  CTPYKTYpHO-(QYHKIMOHajdbHas  OuojorMyeckass  eIUHUIIA.
OCHOBHBIE TIOJIOKEHHUS KJIETOUHOW TEOPHU

27. Slapo xak BakHEWIAsi COCTaBHAS YaCTh AyKapUOTHOU KieTKH. CTPYKTYypHbIE KOMIIOHEHTBI
aapa. YIbTpacTpyKTypHasi OpraHU3aIys XpOMOCOM.

28. Knerka kak oTkpbiTasg cuctema. Opranuzanus MOTOKa BellecTBa B KieTke. CTpoeHue u
(GYHKIMU IUTOIIA3MATUYECKONH MEMOPaHBI.

29. Crpoenne u pyHKIMH MATOXOHIPUH U miacTul. CHMOMOTeHEeTUYECKAs TEOPHSL.

30. /lenenue kineTku. Muto3. Meiio3. AMUTO3.

31. ®opmbl pa3MHOKEHHSI OPraHU3MOB: OecIo0e U 1MojI0Boe. PazBuTre MOJOBBIX KIETOK
(ramerorenes).

32. OmnonoTBOpEHUE 1 SMOPUOHAIIEHOE Pa3BUTHE

33. IloctamOproHanbHOE pa3BUTHE. BiusHHE yCIOBHI OKpY)KalOLIeW cpenbl Ha pa3BUTHE
opranu3MoB. [Ipo10OIKUTENEHOCTD KU3HU.

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

35. HacnenoBanue npu3HaKoB, CIEIUIEHHBIX ¢ TToJoM. Kpoccunrosep.

36. 'eHoTHIT KaKk 1ENTOCTHAsE UCTOPUYECKH CIIOKUBIIAsACsA cucreMa. DEHOTUIT KaK pe3ysbTar
peanu3alnuy HacJIeICTBEHHOM HH(OPMAIIUU B ONIPEACTICHHBIX YCIOBUAX CPEIbI.

37. Ten -pyHKIMOHATBHAS €IUHUIIA HACIEACTBCHHOCTH. MOJICKYISIPHOE CTPOCHHE TI'eHa Y
MPOKAPUOTA U DYKAPHOT.

38. ®opmbl m3MeHUNBOCTH. HopMma peakium.

39. Knaccuduxarms myraruii. [IoHsSTHE 0 XpPOMOCOMHBIX U TEHHBIX OOJIC3HSAX.

40. XpOMOCOMHBIE  MyTallMu:  JEJEUH, JAYIUTMKAlUH, HWHBEPCHH,  TPAHCIOKAIWH.
[MTonunmonaust, reTepoIuIonIus, UX MEXaHU3M.

41. Myrarenpl. MyrareHe3 M KaHleporeHe3. [‘eHeTmyeckas ONACHOCTb 3arps3HEHUA
OKpYKarolleu cpensl. Mephl 3alluThI.

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

43. Y4yeHne 0 MUKPOIBOIOIHH. [1omy siust —3JieMeHTapHas SBOTIOIMOHHAS €INHUIIA.

44, Bun u BUIOOOpa3oBaHMsA — pe3yabTaT MMKpo3BoMoLMH. BupooOpa3oBanue u
aJlanTalnruoreHes

45. TIpob6iembl MakposBoolnu. KoHBepreHus u napauienusM. [ JTaBHbIE THUIBI SBOJIOLUH
rpynn. AJuloreHes, aporeHes, crenunanu3anus, perpecc. Ilpasuna 3Boonuy Tpymil.

46. OcHoBHBIE 3Tarbl HUIOTeHE3a

47. AHTpororeHe3: OCHOBHBIE dTambl. Packl.

48. Konuenuuu 6uocdepsl. DyHkumuu 6uocdepsl B pa3BUTHU MPUPOJIBI 3EMITH U TOIEPIKaHUS
B Hell TMHaMuyeckux paBHoBecuil. Hoocdepa —Bpiciinii aTan sBosonnn 6uochepsl.

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

50. AHTpOTIOTEHHBIE OJKOCHUCTEMBI KaK pe3ylbTaT HHIYCTPUAIN3ALWN, XHUMH3AINH,
ypOaHu3anuu, pa3BUTHs TPAHCIOPTA, BBIX0a B KOCMOC.
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PazpaboTuuku:

@é—;'f’/—' npodeccop, 3aB. kapenpoir  B.IL Canosaposa
/ .

(moamuce),

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

%ﬁ}ﬁ/{({ IUCh)

A )
) W‘M”(/ K.X.H. gou. B.JI. MuxaiineHnko
(%nnu%)
=
\\\\ crapumii npenogasatens O.B. Mysanesckas
B

IIporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu ®PI'OC BO mno HampaBieHuto
06.03.01 buomnorwus.

IIporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl GU3NKO-XUMHUYECKONH OHOJIOTUH,
OMoMHXEHepUU U OMOMH(POPMATUKU

02.04.2026 r. mpoTtokom Ne 11.

" e W
3as. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @awﬁ.
[TporpamMma paccMoTpeHa Ha 3aceannu kKadeapsl GU3HOIOTHH, MOJICKYJISIPHON OHOJIOTHN U
CUXO(PU3UOTIOTHH

«01» anpens 2026 r.
[Iporokomn Ne 1 3aB. kadenpoit L WN.H. T'yrHuk

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