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l. esn 1 3a1aum TUCHUILUIHHBI (MOYJIA):

Heas: dopmMupoBaHHE LEIOCTHOM CHCTEMBI 3HAaHUM O CBOMCTBAX M YPOBHSX OpraHU3aLUU
JKUBBIX CHCTEM, HCTOPUYECKOM DPA3BUTUH KU3HU, XUMUYECKMX OCHOBAaX JKU3HEIEATEIBHOCTH,
CTPYKTYPHO-(DYHKITMOHAIBHOM OpraHu3aluy KIJIETOK, 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH H
U3MEHYMBOCTH, OCOOECHHOCTSAX PAa3MHOXKEHUS U pa3BUTHs, OOIIUMX 3aKOHOMEPHOCTSX
IBOJIIOLIMOHHOTO  IIpolecca, OHOpa3sHOOOpa3suM U CHCTEMATH3allUM JKHUBBIX  CYILECTB,
0COOEHHOCTSIX B3aUMOCHCTBUS KHUBBIX OPraHU3MOB, COXPaHEHHH OMOPECYPCOB U CIOCOOHOCTH
UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS ISl U3YUYEHUS PO(PECCHOHANTBHBIX IUCIUILIUH.

3agaun:

- copMUpPOBaTH MPEACTABICHUE O CYIIHOCTU KHU3HH, PAa3HOOOpa3sHMH U YPOBHSIX OpraHU3aI[HH
OMOJIOTHYECKUX CHUCTEM, COBPEMEHHOM COCTOSHHH, NMEPCIEKTHBAX Pa3BUTHS OHOJIOTHYECKUX
HAYK U JIaTh OCHOBY JUIS U3Y4eHUs NMPO(eCcCHOHANBHBIX IUCIHUILINH,

- 03HAKOMUTb C 3aKOHOMEPHOCTSAMU Pa3BUTHS KHUBOH ITPUPO/IbI, OCOOCHHOCTSMH KHUBBIX CHCTEM,
3JIEMEHTAPHBIM COCTABOM JKUBBIX OPIaHU3MOB, 0OMEHOM BEIIECTB U SHEPTHH, KJIETKE, KICTOYHOM
nukie, auddepeHnnanuy KIeTOK, HACIEICTBEHHOCTBIO M HM3MEHYMBOCTBIO; TI'€HETUYECKUMH
OCHOBAMH M METOJAMHU CEJICKIIH; MyTar€HHBIMU MPUPOAHBIMU 3P PeKTamMu, BUI000pa30BaHNEM
U IPUMEHEHUEM IBOJIIOLIMOHHOTO OJX0/1a K U3Y4EHHIO OMOJIOrMYECKUX MPOLIECCOB;

- paccMOTpETh POJIb OMOJIOTUYECKOTO MHOTr000pa3msi Kak BeAyIIero (akropa yCTOWYHBOCTH
KHBBIX CHCTeM M OHWocepbl B II€JIOM; MPUHIMIEI (OPMUPOBAHUSA U (HYHKIIHOHHPOBAHUS
HaaAOPraHnu3MCHHBIX CHCTCM pPa3JINYHbIX ypOBHGfI, MCXAaHU3MbI B3aMMOCBA3HW OpraHu3Ma H
Cpenbl, KpyroBOpOT BEUIECTB M TpaHc(opManuu sHepruu B buocdepe;

- IIO3HAKOMUTH C OCHOBHBIMH KOHUICHIIOUIAMH U METOJaMU 6I/IOHOFI/II/I, BOCHpOI/I3BOI[CTBa,
KYJbTUBUPOBAHUS OMO0OBEKTOB, MOHUTOPHHIA OMOPECYPCOB, OCHOBHBIMHU CTPATETHAMH OXPaHbI
OPUPOJIBI, BO3SMOXXHOCTSIMA ~ HCITOJIb30BAHUH OMOJIOTHYECKHX OOBEKTOB JUISI aHAIHM3a KAaueCcTBa
Cpenbl uX OOUTaHUS U Pa3pabOTKH OMOTEXHOJIOTHIA;

- U3YyYUTHh HEOOXOIMMBIM MOHATUHHBIN anmapat AUCIUTUTHHBI.
1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII BO

2.1. Yuebnast aucuurummHa «OOmias OWOIIOTHS» OTHOCHUTCS K 00s3aTeNnbHON dYacTu
nporpammel. M3yuaercs Ha 1 kypce, B 1 cemecTtpe.
2.2. JIns w3ydeHHWs] NAaHHOW y4eOHOW IUCHMITIMHBI (MOAYNA) HEOOXOAWMBI 3HAHWS,
YMEHHMsSI U HaBBIKU MO0 OMOJIOTUH, XUMUH, PU3UKU, HOPMUPYEMBIE B CPEIHEH IITKOIIE
2.3. [lepedeHpb MOCISNYIONIMX YIEOHBIX TUCIUTUIAH, JIUIS KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHUSI ¥ HaBBIKHU, (popMupyeMble JTaHHOW y4eOHOM muciuruinHoi: «boTtanukay, «300I0THs»,
«MuxkpoOuonorust u Bupycosiorusi», «Knerounass Ouonorus», «buoxumusy, «MonexkynspHas
OuoJorus KIETKU», «bUoNoTus pasMHOXKEHUS U Pa3BUTHAY, «[ eHeThuka», «IBOIIOIMOHHAS
OMOJIOTHSI.

I1.TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS JTUCIHUIIJINHBI

[Iporiecc ocBOeHHS TUCIUIUIMHBI HAIMlpaBieH Ha (JOPMHUPOBAHHE CIECAYIOUINX IJIEMEHTOB
komrieteHuit B coorBeTcTBUU ¢ PI'OC BO u OITOIT BO no nanpasienuto noaroroku 06.05.01
«buounxenepus u 6nonHbOpMaTHKA

OIIK-1: Crioco6en npoBOAUTH HAOIOICHUS, ONTUCAHUS, UACHTHU(HUKAIINIO U HAYYHYIO
KJIaCCU(UKAIIUIO OPTraHU3MOB (IIPOKAPUOT, TPUOOB, PACTEHUH U JKUBOTHBIX);

OIIK-2: Crioco0OeH HCIoTb30BaTh CHEIMATH3UPOBAHHBIC 3HAHUS (PYHIaMEHTAITBHBIX
pa3esioB MaTeMaTUKH, (PU3UKH, XUMUU U OMOJIOTUU AJIsl IPOBEJCHUS HCCIeI0BaHUI B 001acTH
OnonHXeHeprun, OMOMH(POPMATUKH U CMEXKHBIX JUCITUTUTHH (MOYyJIEH).



IlepedyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yUYEHUS 10 JUCHUILUIHHE (MOTYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUSI KOMIIEeTeHIH

Komnerenuus HNuaukaropsbl Pe3yabTaTnl 00yyeHus
KOMIIeTEeHIM I
OllK-1 HIIK onk11 3HaTh: pa3HOOOpa3He XKUBBIX CHCTEM, HAYUHYIO
CnocoOeH MpoBOAUTD JleMOHCTpHpYeT — 3HaHuMs B | WACCHQHMKAUMIO  OPraHH3MOB,  OCHOBHbIC
6 6 6 IIOHATHUA, IIpU3HaKu, 3aKOHOMEPHOCTHU
HaOJIIOICHUS, OTTUCAHUS, obyactu HAOMIONCHUSA, | yveneoreinoctt M SBOIOLHOHHOTO
UICHTA(DHUKAINAIO U ONHUCaHus, MACHTU(GUKALMU M | mponecca
HayYHYIO KJIIACCU(DUKAIUIO | HAYYHOH KJIACCU(DUKAIMH | YMeTh: IeMOHCTPHPOBATH 3HAHHE IPHHLHIIOB
OpraHu3MOB (IIPOKapHOT, OpPraHu3MoOB CTPYKTYPHO-(QYHKUMOHANLHOR OpraHH3alHH
v Ouonornueckux 00BEKTOB, X pa3HOOOpa3us U
rpubOB, pacTCHUN 1
METOJ/IOB UX HAOIO/ICHNUS, HICHTH(HKAIIH,
’KUBOTHBIX ) KIaccu(pUKaInH;
BJ'la}IeTI)Z 0a30BEIMU MpeaACTaBIICHUSAIMU O
MHOFOO6pa31/II/I JKHUBBIX CUCTCM, OCHOBHBIX
3aKOHOMEPHOCTSIX UX (DYHKIHOHUPOBAHHUS,
TIPUHLIMIIAX OpraHU3alluy HayqHO!
KJIACCHU(MKAIIMHK OPraHU3MOB
UK onk12 3HaTh: OCHOBHBIC METOJABI HaOIIOJCHHUS,
JleMOHCTPHPYET AICHTU(DIKAIINY, KI1accu(pUKaIIH
METOIOJIOTHYECKHE HABBIKA B | OHONOTMIECKHX OOHEKTOB;
o6IacTd HaGIIoNCHHs YMmers: UCIIONB30BaTh TPUHIHIIBL
’ HaOJIOICHU ], OMTMCAHUS ¥ HACHTU(DHUKALINH
ONMMCaHUs ¥ UICHTH(DUKAIINY
OPraHU3MOB
OpratHusmMos Baanernb: OCHOBHBIMU NIPUHLIUIIAMU B
00acTH HAOIIOIEHNUS, OMTUCAHUS U
ueHTH(UKALMH, KIacCu(pUKanuu
OPraHUu3MOB
UK onk13 3HaTh: OCHOBHBIE MIPUHIUIIBI
Brnaneer HaBbIKaMU pabOTHI o | HAOMIONCHUS, ONMUCAHMS, MACHTH(HUKALLH
HAGTIOEHHIO ONMcanmio. | @ HaydHOH  KIacCHM(UKAalMH  JKHUBBIX
2 b
uaeHTHQUKAMUY ¥ HayuHou | OPTaHM3MOB,
YMerTh:  NPOBOAWTH  ONHMCaHHE U
KJIAaCCU(UKAITIT JKUBBIX
KJIaCCH(HKALHIO OPraHU3MOB,;
OpraHu3MOB i
Baagers: HaBBIKaMH OIMCaHWU,
uaeHTHOUKAIUH, KIacCH(DUKALMN SKUBBIX
OPraHU3MOB
OIIK-2 HJIK onk-21 3HAaTb: OCHOBHBIE TIOHATHS,  HJEH,
CHOCO6CH UCIIOJIB30BaTh I[eMOHCTpI/IpyeT JOCTUKCHUA U COBPEMECHHBIC HAITPABJICHUA
CHeIMaTU3UPOBAHHBIE CTHCIMAN3UPOBaHHbIC 3HaHMs | PA3BHTHA Guonmkenepun 1
sHAHMS (yHIAMEHTANbHBIX | B 00JacTH (pyHIAMEHTalbHbIX | OMOMH(POPMATHKY,  B3AHMOCBA3L  C
ApYruMu €CTCCTBCHHBIMU HayKaMU
pas3znenos MAaTeMaTUKH, | pa3lesioB MAaTeMaTHKH,
YMeTh: IeMOHCTPHUPOBATH MPUMEHEHHE
¢buznkw, XAMUH U | GU3MKHA, XUMHU, OHOIOTHH U

OMOJIOrHH JIJIsl TIPOBEICHMUS
ucceoBaHuil B 00dacTH
OMOWH)KEHEPHH,
ononHOpMaTHKH u
CMEXKHBIX JMCIMIUIAH
(Moymeit)

MEePCTIEKTUBBI

TOJTYYCHHBIX 3HAHMI JUJIA 00BSICHEHHUS
BaKHCHIIIHX IMPpOLECCOB, NPOTCKAIOIINX B

MEXIUCHUILUIMHAPHBIX JKUBBIX CHCTEMAX;
HCCIIEIOBAHNN Baagerp: 0a30BBIMH TPEACTABICHUSIMH O
MEePCHEKTUBAX MEXAUCUUIITMHAPHBIX
HCCIIeIOBAHUM
HJIK onr-22 3HaTh: OCHOBHBIC TEOpUHn i
YMeeT UCoiab30BaTh HaBBIKK | 38KOHOMEPHOCTH (yHKIIOHUPOBAHUS
OMOJIOTHYECKHX CHCTEeM C  TO3MIHH

MPOBEACHUS HCCIEIOBAaHUN B
obnactu OMOWH)KEHEPHH,
OnonH(POPMATUKH C yUETOM
CIIeUATN3UPOBAHHBIX
(hyHIIaMEHTATLHBIX 3HAHHHA

0a30BBIX €CTECTBCHHOHAYYHBIX TEOPHIA.
YMeTb: J1€eMOHCTPUPOBATH 3HAYMMOCTD
(byHIaMEeHTaNbHBIX Pa3/IelIOB MATEMATHKH,
¢u3nKK, XUMUH B OHOJOTMH B 00JacTu
OvonmxeHepun, OHOMHGOPMATHUKH U
CMEXHBIX JMCIUIIINH,




Buagers: 6a30BBIMH TPENCTABICHUAMH O
METOaX  M3y4YeHUs  OHOJIOTHYECKHX
MIPOLIECCOB, M OMOMAKPOMOJICKYJI .

UK onk-23
Brmageer wMeromamu  XUMHH,
GU3MKM M MaTeMaTHYeCKOTO
MOJICTTHPOBAHUS ST
NPOBEJICHUSI MCCIICOBAaHUH B
o0nacTtu OMOMHXECHEPHH,
OouonH(pOpMaTUKU

3HATh: OCHOBHBIC JIOCTHXEHUS B 00JIaCTH
(PU3UKO-XUMHYCCKON ouonoruu u
MEPCIICKTUBBI UX UCIIOJIb30BAHHS,

YMmerb: OCyIIeCTBIAT IOUCK
HHPOPMALIUN O METO/AX UL IPOBEICHHS
HCCIICIOBAHMN B 00IACTH OMOMHKEHEPHH,
6nonH()OPMATHK;

Baagerp: HaBblkaMM IIOMCKa Hay4dHOH
JUTEPATYPHI, MATEPHAJIOB K IIPE3CHTAIISIM
1o OTIpeIeIIEHHBIM TeMaM
MEXTUCIMIUTMHAPHBIX HCCIICIOBAHUI




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHbI

O0beM THCHMILIMHBI cocTaBJseT 3 3a4. ef., 108 yac. u3 HUX aekumid 18 yac, mpakTUYeCKUX 3aHATHH 18 yac., caMmocTosiTebHas paboTa-6249ac.
dopma NPoMeKYTOUHON ATTECTALMH: 3a4eT

4.1 Coz[epncafme AUCHUILVIMHBI, CTPYKTYPHUPOBAHHOE€ IO TEéMaM, C YKa3aHHEM BHUI0B y‘leﬁHbIX 3aHATHI M OTBEAEHHOI0 Ha HMX
KOJIN4YeCTBA aKAACMHUICCKUX JaCcoB

< Buabl yuedHoii padoThl,
= BKJIIOYAsl CAMOCTOSAITEIbHYIO PadoTy
E 00y4YaIOIIHXCH, MPAKTHYECKYIO
= MOATOTOBKY M TPYAOEMKOCTh
= (B yacax)
= = ®opMbI TEKYLIET0
@ ) KOHTPOJIs
=9 S g E KonTakTHas pabora p
= = = yCIIeBaeMOCTH
No 2 = = g TIPEIoaBaTes ¢
Paznea aucHMIIMHBL/ TEMBbI S - E S ®opma
n/n = e g = o0OyJarmuMucs .
&} ) & 5 = MPOMEKYTOYHOH
O [T~ <
/M =g o arrecTaumuu
o Cemnnapc E; (no cemecmpam)
= KHe = S
) © o
N /HpaKTI/I‘IeCK KOHCYHL S Lg
Jlexuuy ue e 8
Taluu =
/mabopatopH 8
bIC
3aHATHA
| Jlexuus 1. Ilpeamer, 3agaun oOriei Guonoruy. \ | Moxra
| CymHOCTh  KHM3HM, CBOMCTBAa JKMBBIX cHCTeM. | 1 8 2 o
1 2 4 VYerHblit onpoc
IIpoucxoxaeHue KU3HU. YPOBHH OpraHHu3aliu.
| Jlexmmst 2. XuMudeckasi OpraHu3aiius sKUBbIX Jlokna,
| opranusmoB. Heopraunudeckue u OpraHu4ecKue 1 12 2 8 o
2 2 YcTHEI ompoc
BEIIECTBA U UX POJIb B KHU3HEIACITEIHHOCTH
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bIC
3aHATHA
{ Jlexuus 3. Opranuzanus >kuBOH MaTEpUH. 1 10 5 6 Jloxmaz
3 Hexknerounsle popMbl JKU3HU 2 YcTHBIN onpoc
Jlexums 4. Knerounslie hopmbl sxu3HU. bronormueckoe Toxna
pa3zHooOpasue U MPUHIIMUIBI CHCTEMATHKH KUBBIX 1 12 2 8 o
4 2 YcTHBI onpoc
OpTraHu3MOB
OKJIaJ
! Jlexums 5. OOMEH BEIIeCTB U IIPEBPAILCHUE YHEPTUN B A M
H B peppatit p 1 12 2 8 YcTHBIH ompoc
5 JKUBBIX CHCTEMaX. 2
KCP
Jlekuust 6. PasMHOXEHHE U pa3BUTHE OPraHU3MOB
( Jloxmaz
Tunst 1 GopMBI pa3MHOXKEHHUST OPTaHU3MOB 1 11 2 7 M
6 2 VYerHblit onpoc
7 Jlextmst 7. OCHOBHBIEC 3aKOHOMEPHOCTH SIBIICHUS Jloxmaz
| I3MEHYMBOCTH U HACIICJICTBEHHOCTH JXUBBIX 1 12 2 2 8 YcTHEI onpoc
OpraHu3MOB KCP
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{ Jlexms 8. O0mye 3aKOHOMEPHOCTH BOJIIOIIMOHHOTO Toknan
[
MPOLIECCA U IBHIKYIIIME CHIIBI DBOJIFOLIMHI 1 11 2 7 N
8 pont FBHACYIL a 2 VYceTHsIl onpoc
{ Jlexmus 9. buocdepa, ee cTpykTypa, CBOWCTBA U 1 10 5 Hoxnan
9 SBOJIIOIHS 2 6 YcTHBI onpoc




4.2 Il;1aH BHeayIMTOPHOM CaMOCTOAITEJIbHOH Pa0d0ThI 00y4arouXcs M0 JMCHUIIIHHE

CamocTosiTenpHas padboTa 00yJaIONTUXCs YuebHO-
METOAHUYCCKOC
Onenouynoe
Cemectp HasBanue pasnena, TemMbl . Cpoku | TpymoemkocTh obecneueHune
Bun camocrosTenpHOI paboTh CpEACTBO .
BEITIOJTHEHHS (gac.) CaMOCTOSITEIIbHOM
paboThI
IIpeaMer, 3a1a4u oOLIeH GHOIOTHH N3yuyenne 1eKHMOHHOTO MaTepuana ¢ CM. pazzen 5
R .
CYWHOCTb JKM3HH, CBOMCTBA JKHBBIX HCTIOJIb30BaHUEM KOHCIIEKTOB, JJIEKTPOHHBIX Joxman
’ MaTepHuaoB (Ipe3eHTaluu, KHUTH, CTaThH) YcTHBIi onpoc
1 cucreM. IIpoucxoxjaeHue  KU3HH. N 1-2 6 .
v U PeKOMEHIyeMOH JINTepaTyphl, MOJArOTOBKA ITuceMeHHBIH
POBHH OpraHusalitiu K [IPAaKTUYECKOMY 3aHATHIO, YCTHOMY U ormpoc
MIMCbMEHHOMY OIPOCY.
W3ydeHue JEKIIMOHHOTO MaTepuaa c CM. pas3zmen 5
Xumuueckast opraHusanus XUBBIX HCIIOJIb30BAaHUEM KOHCIIEKTOB, DJIEKTPOHHBIX Joxmnazg
1 opranuzmoB: Heopranuyeckue u MaTepHaoB (IPe3eHTALNH, KHUTH, CTaThH) 3-4 8 YcrHbli onpoc
OpPraHUYECKHE BEIECTBA U UX POJIb B |H PEKOMEHIYEMOH JIMTEPATYPHI, MOATOTOBKA [MucemeHHBIH
KU3HEICSITETBHOCTH K MIPaKTHIECKOMY 3aHATHIO, yCTHOMY U ormpoc
MMMCHbMEHHOMY OTIPOCY.
W3ydeHue JEKIIMOHHOTO MaTepralia C CM. pazzmen 5
HCTIOJb30BaHUEM KOHCIIEKTOB, JIEKTPOHHBIX Joxman
1 Opranuzarus >KHBOM MaTepUH. MaTepHuanoB (TIPe3eHTANN, KHUTH, CTaThH) 5.6 8 VYcTHBIi onpoc
HexkneTouHble (GOpMBI )KU3HH 1 PEKOMEHyEeMOH JINTEPATYPbl, IOATOTOBKA [TucemenHbI
K IPaKTHYECKOMY 3aHITHIO, YCTHOMY U ompoc
OHCbMEHHOMY OIIPOCY.
W3ydeHue JEKIIMOHHOTO MaTepuaa c CM. pazzen 5
Knerounsie GpopMbI KM3HH. HCIIOJIb30BAHUEM KOHCIIEKTOB, 3JIEKTPOHHBIX Hoxmaz
1 buonoruueckoe pasHoobpasue u MaTepHajoB (IPe3eHTAlNH, KHUTH, CTaThH) 6-7 7 YcTHbli onpoc
MNPUHIUIBI CHCTEMATHUKH JKHUBBIX U PEKOMEHAYEMOH TUTepaTyphl, MOATOTOBKA [rcEMeHHBII
OpraHU3MOB K IPaKTHYECKOMY 3aHITHIO, YCTHOMY U ompoc
MUCbMEHHOMY OMpOCY.
W3ydenue JEKIIMOHHOTO MaTepraa C Toksazn cM. pa3zmen 5
HCIOJb30BaHUEM KOHCIIEKTOB, JJIEKTPOHHBIX M
OOMeH BellecTB U IpeBpalleHue MaTepuaoB (MPe3eHTALNH, KHUTH, CTaThH) YCTHEI onpoc
1 PEBD p pes i, ’ 8-9 8 [MuceMeHHbIH
SHEPTUM B JKUBBIX CHCTEMAX. U PEKOMEHIyeMOH JINTePaTyphl, OJArOTOBKA onpoc
K IPaKTUYECKOMY 3aHITHIO, yCTHOMY U KCP

MMCBMEHHOMY OIPOCY.
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CamocrosTenpHas padoTta o0ydyaromumxcs

VYuebHo-

METOJINYECKOE
Ouenounoe
Cemectp Hazpanue pasnena, TeMbl . Cpoxu  |TpynoeMKocTh obecrieueHue
Bun camocTosTenbHOM paboThI CpEACTBO .
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
N3yyenne neKIIMOHHOTO MaTepuania ¢ CM. pazzen 5
Pasmuoxenne u Pa3BUTHC | ycrionb30BaHUEM KOHCIIEKTOB, 3JIEKTPOHHBIX Joxmnazg
1 OpraHu3MOB Tuner u (hopMbI|MaTepuanos (Ipe3eHTalyy, KHITH, CTAThH) 10-11 7 YcTHbI onpoc
Pa3MHOXEHUSI OPraHu3MOB U PEKOMEHyEeMOH JINTEPATYPHI, IOATOTOBKA [IucemeHHBIH
K MIPaKTUIECKOMY 3aHATHIO, yCTHOMY U ompoc
MMMCbMEHHOMY OIIPOCY.
H3ydeHne TEKIIMOHHOTO MaTepraa ¢ CM. pazzen 5
v P Hoxmnan P
HCIOJIb30BAHUEM KOHCTICKTOB, JICKTPOHHBIX M
OCHOBHBIC 3aKOHOMEPHOCTH SIBJIICHUS P VYerHBIH ompoc
1 W3MEHYMBOCTH M  HAaCJIEJICTBEHHOCTH MaTepuaio (IPESCHTAIIMH, KHHIH, CTATH) 12-13 8 IIuceMeHHBIH
1 pEKOMCHYEeMOH JINTePaTypHl, IIOATOTOBKA OIIDOC
’KMBBIX OpPraHn3MoB K IIPaKTHYECKOMY 3aHATHIO, yCTHOMY U K gP
MMCbMEHHOMY OIPOCY.
N3yyeHne NeKIMOHHOTO MaTepuana ¢ CM. pazzen 5
y
HCTIOJIb30BaHUEM KOHCIIEKTOB, SJIEKTPOHHBIX OKJIaJ
OO01re 3aKOHOMEPHOCTH N
MaTepHaoB (Ipe3eHTaLN, KHUTH, CTaThH) YcrHbli onpoc
1 3BOJIIOIIMOHHOIO IIpoIecca U o 14-15 7 N
U pPEKOMEHIYEMOH JINTEPaTyphl, IOATOTOBKA [TucbmeHHbIM
ABIDKYIHE CHIIB SBOJOINH K IIPAaKTHYECKOMY 3aHATHIO, YCTHOMY U orpoc
MMMCHbMEHHOMY OTIPOCY.
M3ydeHne NeKIMOHHOTO MaTepuana ¢ CM. pasnen 5
y
HCTIOJB30BaHUEM KOHCIIEKTOB, JIEKTPOHHBIX Joxman
1 buocdepa, ee cTpykTypa, CBOHCTBA U [MaTepuasoB (IIPe3€HTALMH, KHUATH, CTAThH) 16-17 6 YcTHbIl onpoc
SBOJIOLIMSA 1 PEKOMCHIyeMOH JINTepaTyphl, MOITOTOBKA [TuceMeHHbIH
K MIPaKTHIECKOMY 3aHATHIO, YCTHOMY U orpoc

ITMCEMEHHOMY OIIPOCY.

OO0t 00BeM CaMOCTOSATEFHON paOOTHI IO AUCIUILIHHE (Jac) — 62

U3 Hux 00BbEM CaMOCTOSATEILHOM pa6OTBI C HCHOJIb30BAHUEM BJICKTPOHHOI'O 06y‘l€HI/I$I 1 JUCTaHIIMOHHBIX

00pa30BaTeNbHBIX TeXHOJIOTHH (dac) -24
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4.3 Coaep:xanue yueOHOIro MaTepuasia

Tema 1. IIpeamer, 3agaun o0meir 6mos0oruu. CynmHoOCTb KM3HHM, CBOWCTBA KUBbBIX CHCTEM.
IIpoucxoxneHue :KN3HU. YPOBHHM OPraHU3ALUU

IIpenmer u 3amaum Owonoruu. OcHOBHbIE MeTOABl. CyYIIHOCTH HAYYHOTO METOA.
buonorus u ee mecto cpenu Apyrux Hayk. 3HaueHue Ouosnorun. CucteMbl OMOIOTMYECKUX HAYK.
CoBpeMeHHbIE HAIlpaBJICHUs Pa3BUTHs OMOJIOTHUHN, OUOMHKEHEPUH 1 OHOUH(POPMATHKH, B3aHMOCBSI3b
C IPYTUMH €CTECTBECHHBIMU HaYyKaMU

Onpenenenne NOHATUA «KU3HB». CBOMCTBA KUBOro. CUCTEMHO-CTPYKTYPHBIN IIOJIXO K
W3YYEHUIO JKM3HU M OCHOBHBIE METOJbl HCCICHOBAHUM JKMUBBIX CHUCTEM. JUIS HPOBEICHUS
I/ICCHCI[OBaHI/II‘/'I B o0nacTtu 6I/IOI/IH)K6HepI/II/I, 6I/IOI/IH(1)OpMaTI/IKI/I 1 CMC)KHbBIX JTUCLHUIIIINH.

[IpoGnema BO3HUKHOBEHHUS KU3HU. KpeanimoHu3M 0 Mpoucx oK aeHuu ku3Hu. CIOHTaHHOE
npoucxoxaeHue xu3Hu. Oneitel Jlazapo Crionanzanu u Jlyn Ilactepa. OcHOBHBIE TOJIOKEHUS
Teopuu BO3HUKHOBeHMS xu3HU A.M. Onapuna u [.Xonaeina. Onbitel C.Muiepa u Opu ¢
abuoreHHBIM CHHTE30M. MoHO(DUIETHYECKHE U MOTUPEIUTHICCKUE TUIIOTE3bI TPOUCXOKACHUS
*Ku3HU. Teopus naHcnepmMuu.

Tema 2. Xumuueckasi OpraHu3amusi KUBbIX oOpranusmMoB. Heopranudeckue
BelleCTBA U MX POJIb B )KU3HEAeATeIbHOCTH

EnMHCTBO XMMHUYECKOTO COCTaBa )KHUBOTO. DJIEMEHTAPHBIN COCTaB KUBOM MaTepuu. Makpo-
Y MUKPO3JIEMEHTHI. MUHEpasbHbIE 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
JKU3HENIEATENIbHOCTU. BOIHBIN MOTEHIIMAT.

Crtpoenue, cBoiicTBa U GYHKIIMH OPTaHUYECKUX COSTUHEHHM, BXOIAIINX B COCTAB KUBBIX
opraam3mMoB. ®DepMeHTB, pPOJIb BUTAMHUHOB, METAUIOB © JPYruX KO(akTOpoB B
(GyHKIIMOHUPOBaHUU (DEPMEHTOB.

KpaTkass xapakTepucTika TOPMOHOB, MX XHMHYECKas MPHUPOAA, OHOIOTHYECKas pOJIb
Maxkpospruyeckue coenuHeHusi, ux Ouonoruyeckas poib. OcoOEHHOCTH CTPOCHHUS, (PyHKIHUU
HYKJICHUHOBBIX KUCIIOT

Tema 3. Opranuszanus ;xuBoii Matepun. Heksierounnie ¢popmbl :KM3HU

@DopMbl OpraHu3alyy KUBOTO BEIIECTBA: OHATHE, pa3HOBUIHOCTH. HekiieTounsle popmbl
xu3HU. Bupycel u 6akrepuodaru. OTKpeITHE M 0COOEHHOCTH CTpOoeHHsI BUpycoB. Kimaccudukarius
BUpYyCOB. B3anmopelncTBre BUpyca ¢ KIETKON. Penpoaykunst BUPYyCOB.

bakrepuodaru.  XapakrepHole  cBoiictBa  (aroB. CTpoeHue  OGakTepuodaros.
B3aumopeiictBue (ara ¢ knerkoi. XKuznennsiii nuki. [Ilpumenenne 6akrepruodaros.

Tema 4. Kuerounblie ¢opmbl xku3Hu. buosornyeckoe pazHoodpasue U NPUHIUIBI
CHCTEMATHKH KHBbIX OPraHU3MOB

Knerounbsie ¢opmbr xu3Hu. Ilpokapuorel u sykapuoThl. CTpyKTypHas OpraHu3aLus
kietok. [Ipoucxoxaenue sykapuoT. buonorudeckoe pasHooOpasue U MPUHIMIIBI CHCTEMAaTHKH.
['puObI 1 TprOOMOA0OHBIE OPraHU3MBbl, PACTEHUS, )KUBOTHBIE, X MTPOUCXOXKICHHUE.

CTpyKTypHBIE YPOBHU OPTraHU3AIMM KWBOW MaTEPUU: MHKPOCUCTEMBI, ME30CUCTEMBI,
MaKpOCHCTEMBI. JIMCKPETHOCTD U LIETOCTHOCTD KHUBOTO.

Tema 5. O0MeH BelecTB M NpeBpaLieHHE YJHEPTUH B JKMBBIX CHCTEMaX
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OOMeH BemIecTB MEX/Iy OPraHU3MOM U BHEITHEH Cpesio Kak yciaoBue Ku3HU. CriocoObl
MUTAHMS )KUBBIX OpraHu3MoB. ['eTepoTpodHbie, MUKCOTPO(HBIC, aBTOTPO(PHBIE OPTAHU3MBI.

DHepreTudeckuii oOMeH. DTallbl 3HEpreTUYecKoro oOMeHa. AspoOHbIE U aHA3POOHBIE
opranusMbl. beckucioponHoe okucieHue, uiau raukonns. KuciopopHoe okucieHue, WU
neixaHue. JleruapupoBanue cyOCTpaToB U OKHUCIEHHE BOAOPOAAa KaK MCTOYHHUK SHEPrUM IS
cunrteza ATO.

Baxwneitimme popmbl mactuyeckoro oomena. @OTOCHUHTE3, €r0 3HAUEHUE, KOCMUYECKast
ponb. ®Da3el porocuHTe3a. CBETOBBIE W TEMHOBBIE peakiuud (OTOCUHTE3a, WX B3aUMOCBS3b.
XemocuHTe3. Poib XeMOCHHTE3UPYIOIMX OaKkTepuid Ha 3emiie

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

becniosioe pasmHOxkeHue opranusmoB. IlogoBoe pasmHOXkeHHE. OMOpPHOHAIBHOE
pa3BuTHE: APOOJICHHE, TaCTPYJISAIMS, IEPBUYHBINA opranorenes. IlocTamOproHaIbHOE pa3BUTHE.
Cambie HeOObIUHBIE CTIOCOOBI PA3MHOKEHUS PACTCHUN M JKUBOTHBIX.

Tema 7. OcHOBHbBIE 3aKOHOMEPHOCTH ABJIECHHUS N3MEHYMBOCTH M HACJIEICTBEHHOCTH
JKUBBIX OPTaHU3MOB

HacnencTtBeHHOCTh M HENPEPHIBHOCTH KU3HU. 3aKOHOMEPHOCTH HACJEICTBEHHOCTH.
M3MeHUYnBOCTh: KOMOMHATUBHAs, MYTAalLMOHHAs. 3aKOH TOMOJOIMYHBIX psAgoB. Poib
HACJIC/ICTBEHHBIX M CPEelOBBIX (akTopoB B ¢opmupoBanun (enoruna. CoBpeMEeHHbIE
JOCTHUKEHUS T€HETUKU. DTUYECKHE OCHOBBI UCIOJIb30BAaHUSA HOBBIX TEXHOJIOIHM.
I'eneruka nona. {ngdepenunponka mnojua B mporecce pa3BUTUs desoBeka. COOTHOIIEHUE MOJIOB
y 4elloBeKa. XpOMOCOMHBIE 0OJIE3HH YelloBeKa.

Tema 8. OOmme 3aKOHOMEPHOCTH 3BOJIIOLMOHHOIO NMPOUECCAa M ABHAKYILIHE CHJIbI
IBOJIIOLM U

OcHOBHbIE YepThbl OMOJOTHUECKON 3BOMIONUU. VIcTOpHS pa3BUTHS SBOJIFOLMOHHBIX UICH.
OpomononHoe yuenue Y. Jlapsuna. OCHOBHBIE METOJIbI M3YUYEHHUSI SBOJTIOIIMOHHOTO IIpoliecca.
Bun, ero kpurepun u crpykrypa. Ilonmynsanus — CTpykTypHas €IMHULA BUJA U dJIEMEHTapHas
eauHuua sBomoruu. CrocoObl BugooOpazoBaHus. MukposBomonus. TBopueckas poiib
ecTecTBEHHOro otdopa. Makpossomtonus. Hanpasnenus u nytu. buonorudeckuit nmporpecc u
perpecc, apoMopdo3, uanoaganTanus, aereHepauus. [IpuuuHbel 6MOIOrMUECKOro mporpecca u
perpecca. CuHTeTHYecKass TeOpUs 3BOJIONMU. Poib 3BOIIOIMOHHON TeopuH B (pOPMHUPOBAHUU
COBPEMEHHOM E€CTECTBEHHOHAYYHON KapTUHBI Mupa. DOpMUpPOBaHHE CUHTETUYECKON TEOpUHU
HBOJIONMM. Pe3ynbTaThl 3BOJIONMM: HPUCIOCOOIEHHOCTh OpPraHM3MOB K cpele OOWUTaHMs,
MHOroo0pasue BHUAOB. [UMOTE3bl MNPOUCXOXKIEHHUS ueraoBeka. YenoBeueckue pachl, HX
TEHETUUYECKOE POJICTBO. brocomnuanpHas mpupoia 4ea0BeKa.

Tema 9. buocdepa, ee cTpykTypa, CBOHCTBA M IBOJTIONUS

O6mas xapakTepucTruka ouocdepsl, ee cBoWCTB U rpanull. Barnsaer B.M. Bepnaackoro Ha
CcymHOCTh 6uocdepsl U Hoochepy. Tumbl BemiecTBa 6mocdepsl. OYHKIIMN KUBOTO BEIIECTBA.
BosneiicTBue yenoBeka Ha MPUPOAY U BaKHEHININE SKOJIOTHYECKHE POOIeMbl COBPEMEHHOCTH.
CocrosiHuE OKPYXKAIOMIEH Cpeabl W 370POBHE YEIOBEKA. 30HBI KOJOTHYECKOW KaTacTpo(bl.

HCKOTOpBIC HpO6HCMLI pCFHOHaHBHOﬁ 9KOJIOTHUH.

4.3.1 IlepeyeHb CEMUHAPCKUX, MIPAKTHYECKHX 3aHATHI M J1a00PaTOPHBIX padoT
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No pazgena u temsl | HaumeHnoBanue TpynoeMKoCThb OueHouHbIe dopmupyem
/1 JACITATUTHBI CEMHHApPOB, (qac.) cpencTBa 13(
MPaKTUYECKUX U Bcero |U3 Hux KOMIIETEHI]
1a00paTOPHBIX 4acoB  (TPAKTHY] un*
pabot ecKast (MHOUKATOP
IIOATOTO BI)
BKa
2 3 4 5 6 7
[Ipenmer, 3ama4n OIIK-1
00111eH OHOJIOTHH. . UK onk 1.1
1 CBoiicTBa, CTPYKTYpHO-
CyniHocTh JKU3HU, M OIIK-2
N HNEPAPXUYECKUU Hoxman
CBOIiCTBa JKMBEIX N HJIK ok 2.1
MPUHLUI VYerHblit onpoc
CHUCTEM. 2 2
OpraHu3allii  KUBBIX
[Ipoucxoxnenue
CHCTEM
JKU3HU. YpoBHU
OpraHu3aluK
XuMuueckas OIIK-2
2 OopraHu3alus  KUBBIX | XHMHYECKUH COCTaB HJIK onk 2.1
OpraHU3MOB: JKUBBIX cUcTeM. Poib rHOKHaIE UK onkx 22
Heopranudeckue U | HEOPraHWYECKUX U 2 2 YcrHbli onpoc HJIK onk2.3
OpraHU4ecKue OpraHUYEeCcKUX BELIECTB
BEILIIECTBA U MX POJb B | B KHU3HEACATEIBHOCTH
KU3HECATEIbHOCTH
OIIK-1
. HIIK .
3 Opranusanust  KUBOK I[omazi OfIK-Z oKLY
Mmarepun. Heknerounsie | Bupycsl. Bakrepuogaru Yernpiit onpoc
(hOpMBI KU3HI 2 2 HJIK onx
HJIK onk 22
HJIK onk2.3
Kinerounsie hopmbl OIIK-1
Xu3HU. buosnorumueckoe Jloknaz HJIK onk 1.1
4 a3H000paszue u Kaerounbie (bopwt . HJIK onk 1.2
P P ku3HH. [IPOKApUOTHL | Yernpiit onpoc '
TIPHUHIHIIBI 2 HJIK onk1.3
9YKapHOTHI
CHCTEMaTHKH  KUBBIX
OpraHu3MOB
OIIK-1
HJIK onk 1.1
5 Obme ermiec
I 2;1; e;n:l 3::; FHE O6GMeH  BemiecTB U ﬂoma/{ OIIK-2
pespait p npeBpalieHre SHeprun | 2 2 Ycrhbli onpoc HJIK onk 2.1
B JKMBBIX CHCTEMaX. KCP
HIIK onx 22
HJIK onk2.3
OIIK-1
6 UK onk 1.1
HJIK
Crroco6br Tunsr n bopmbI Hoxmaz VK ork 1.2
Pa3MHOXKEHHUS Pa3MHOKEHUS 2 9 YcTHblii onpoc HAK 02” K13
OIIK-
OpraHu3MOB OpraHu3MoB
HJIK onk 2.1
HIIK onk 22
HJIK onx2.3
OCHOBHbIE OIIK-1
7 3aKOHOMEPHOCTH DopMBI U3MEHYHBOCTH. HOKHa/{ HJIK onixc 1.1
ABJIeHUs] U3MeHuuBocTH | [loHATHS O MyTauusax u 2 2 Yerasiii onpoc OIIK-2
W HACIICJCTBEHHOCTH | MYyTareHHBIX (paKToOpax. KCP UK onk 2.2
JKMBBIX OPTaHU3MOB NJIK onk2.3
OIIK-1
8 Oomue UK onk 1.1
3aKOHOMEPHOCTHU OCHOBEI I[omazi HJIK onk 1.2
SBOJIIOLMOHHOIO SBOJIOLIOHHOTO 2 2 YerHsiit onpoc HJIK onk1.3
IpoLecca U ABWKYIIME | y4eHHUs OIIK-2
CHUIBI DBOJIIOLINH UK onk 2.2
UK onx2.3
OIK-1
9 Buocdepa, ee | CTtpoeHne W TpaHMIIBI )lomaﬂv HIIK onx 1.1
CTPYKTypa, CBOMCTBa W | Guochepsr 2 2 Yerhplit onpoc OIIK-2
IBOJTIOIIHS UK onk 22
HJIK onx2.3
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4.3.2 TIlepeuyeHb TeM (BONPOCOB), BHLIHOCHMBIX HAa CAMOCTOSITEJIbHOE HM3ydYeHHE
CTYJIEeHTAMH B paMKax caMocTosiTeJbHOi padoTsl (CPC)

[IpakTH4eckn K KaXAOMYy 3aHATHUIO CTYICHTBI CaMOCTOATEIBHO TOTOBAT JAOKIAZ C
Ipe3eHTalMel 10 OJHOM M3 BHIOpAaHHBIX TeM. TeMbl BBITAIOTCS IpenojaBaTesieM 3apaHee (Ha
OpeIbIAYIIEM 3aHATUH) M COINIaCOBBIBAIOTCA €O Bceil rpynmnoi. Bo Bpems camocrosiTenbHOM
TEOPETUYECKOM IOATOTOBKM K CEMHHAPCKOMY 3aHATHUIO CTYIEHT I0Jy4aeT UHAUBUILYAIBHYIO
KOHCYJIBTALIMIO y IIPENoaaBaTells.

Ne i/ Tema 3aganue ®opmupyemasn NIAK
KOMIICTCHUUA
1. W3yunts TeopeTHdecKuil OIIK-1 OIIK-1
MaTepHa 0 BOIIPOCaM: OIIK-2 HJIK onk 1.1
IIpenmer, 3a1a41 obmei | «McTopus n TamnBl ee pa3BUTHS OIIK-2
ounosornn. CyIOIHOCTh KU3HH, | OHOJOTHI; HJIK ok 2.1
cBoiicTBa  KuBBIX  cucrteM. | «KoHuenmuuum U  COBpEMEHHOE
IpoucxoxaeHne JKHU3HHU. | COCTOSHHE npo6IeMBbl
YpoBHH OpraHU3aIUx TIPOUCXOXKICHHS KHU3HUN,
«JTambel  pa3sBUTHA OKM3HH Ha
3emie»
2 M3yuuts TeOpeTHYECKHi OIIK-2 OIlIK-2
MaTepHal o BOIIPOCaM: HJIK onk 2.1
«XHMMHYECKHH COCTaB KIIETKHU: HJIK ok 2.2
Heopraaugeckue BemecTsa » HJIK onk2.3

«Bopna u Heopranuyeckue
HOHBD, «Maible OpraHuIecKue
MOJIEKYTIbI»; «YPOBHI

Xumuyeckasi OpraHu3anus OpraHM3alNy CTPYKTYPHI OSIIKOB
JKUBBIX OPTaHU3MOB: U UCTOPHS UX YCTaHOBJICHUS;
Heopranudeckue BemecTsa u «HyknenHoble KUCJIOTHI-
HX POJIb B )KM3HEJEATEIbHOCTH | BaxkHeilmue OHOTIOINMEPEI»;
«Ponp BHTAMHHOB B OpraHU3Me
YEeTOBEKay,
«["opMOHBI 1 X OHOIOTHYECKast
poib»

«DepMEeHTHI-JIBUTaTENN )KU3HIY,
«Pu6o3umer u JIHKazumb»,
«['unore3a PHK mupa»

3 Wzyauts TEOPETUIECKUI OIIK-1 OIIK-1
MaTepHa 1o BOIIPOCaM: OIIK-2 HUJIK onk 1.1
«Bupycol-HekIeTouHble  (OPMBI OIIK-2
OpraHuzanys KUBOH MaTepUu. | KU3HIY; HUJIK onk 2.1
Hexnerounsie hopMBl KU3HH «bakrepuodaru- ecrecTBeHHBIE HJIK onk 2.2
cpencTBa 60pbOBI ¢ OAKTEPUSIMIDY HJIK onk2.3
«[TIproHbI- HH(QEKIMOHHbIE
areHThb
4 Wzyauts TEOPETUIECKUI OIIK-1 OIIK-1
MaTepHa 1o BOIIPOCcaM: HUJIK onk 1.1
«Krnerounsie popMBI KUZHIY; HJIK onk 1.2
«Apxem KaK OCOOBIii JOMEH HJIK onki.3
Krerounsle (OpMBI JKU3HU. MIPOKAPUOTY; «Crtpoenue,
Buosornueckoe pasnoodpasue 9YKapHOTHON KJIETKH U (PYHKIUH
W MIPUHIHUITEI CHCTEMATHKN €e OpraHesun;
JKHMBBIX OPTaHN3MOB «OTaMYnTENbHBIE

«CpaBHHTENbHASI XapAKTEPHCTHKA
MIPOKAPHOT M SyKapHUOT»

«Hayunas KITacCH(UKAITHS
OpTaHH3MOBY.
5 N3yunts TEOpeTH4eCcKHUit OIIK-1 OIIK-1

MaTepual o BOIpocam: OIIK-2 HJIK onix 1.1
OOMeH BEIECTB U

«ABTOTpOGHBIC K TeTEPOTPODHBIC OIIK-2
MIpeBpaIieHIe SHEPTHA B N

OpraHu3Mbl»; «DHEPrusl B KUBOH HJIK onix 2.1
JKHBBIX CHCTEMaX.

npupone»; «OOMeH BemecTB H HJIK ok 2.2

MPEeBpalICHHEe SHEPTHH B JKHUBBIX HJIK onk2.3
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CHUCTEMax;
«MexaHu3Mbl  00pa3oBaHUSA U
HCTIOJIb30BAHUS ATP
B )KHBBIX CHCTEMAax»
6 OIIK-1 OIIK-1
. OIlK-2 HJIK ok 1.1
N3yunts TEOPETUUECKUN
i WK onx 1.2
Matepuain 1o Bompocam: «Popmsl HITK 0
1IK1.3
CriocoObI pa3MHOXKCHUS 6ecrnionoro Pa3MHOKEHHs ONK-2
OpraHUu3MOB OpTaHU3MOBY;
P P > HJIK onk 2.1
«[lomoBoe Pa3sMHOKEHHE»
HJIK onk 2.2
«OHTOTEeHe3»
HJIK onx2.3
7 W3zyunts TEOPETUUECKUI OIIK-1 OIIK-1
MaTepHanl o BOIIPOCAM: OIIK-2 HJIK onk 1.1
OCHOBHBIE ~ 3aKOHOMEPHOCTH
«OCHOBHBIE 3aKOHOMEPHOCTHU OIIK-2
SIBIICHAST ~ M3MCHYUBOCTH U
HE3aBUCHUMOI'0 HacJeIOBaHUS UK onik 2.2
HACIIEICTBEHHOCTH JKHUBBIX
TeHOB H NMPHU3HAKOBY; «OCHOBHBIE HJIK onk2.3
OpraHU3MOB
3aKOHOMEPHOCTH  CIICTUIEHHOTO
HaclieoBaHus. [ eHeTHKa Moiay;
«DOpMBI H3MECHYHBOCTHY.
8 OIIK-1 OIIK-1
Wzyuauts TEOPETUIECKUI OIIK-2 HUJIK onk 1.1
Oobume 3aKOHOMEPHOCTH | MaTephan mo Bompocam «OO0mue UK onk 1.2
9BOJIIOIIMOHHOTO MpPOIEcCa H | 3aKOHOMEPHOCTH HJIK onki.3
JBIDKYIINE CUIIBI SBOJIOIUT SBOJIIOIIMOHHOTO  TIporecca | OIIK-2
JBIDKYIIAE CUJIBI SBOJIOIHN HK onik 2.2
HJIK onx2.3
9 N3yuuts TEOPETUUECKUI OlK-1 OnK-1
i P OIK-2 HJIK onk 1.1
Buocdepa, ee  cTpykTypa, | MaTepHan 1o BOIIpOCaM OTIK-2
CBOICTBA U 3BOJIIOLHS Buocdepunsbrit OBEHb
OpFaIfIl;/I?}:;L[I/II/I KHBOTO P HAK onx 2.2
HJIK onx2.3

4.4. MeToauuecKue YKa3aHHs 10 OPraHU3ANHUH CAMOCTOATEIbHON PadoThI CTY1EHTOB
4.4. MeToauyeckue yKa3aHus M0 OPraHU3alUH CAMOCTOATEIbHOI padoThI CTY/IEHTOB
CamocrosiTenbHas paboTa CTYACHTOB IpecielyeT CAeIYOMNe HeNu:
COBEPIICHCTBOBAaHNE HABBIKOB CaMOO00pa3oBaTeNbHON pabOThl Kak OCHOBHOTO ITyTH
MOBBIIIIEHUS YPOBHS 00pa30BaHuUs;

yri1yOJieHHEe U pacIlupeHue 3HaHUH 10 IpeMETY.

[lo pucuunnmue «OO6mas  Ouonorus»  HpellaralTcs — cienyroume  GopMsl

CaMOCTOSITEILHOI pa6OTBII

a)

6)
B)
)

VYrnyOneHHblid aHaTU3 HAyYHO-METOAMYECKON JIUTEepaTypbl M H3yUYeHHE Y4eOHOTO
MaTepuaia, MpelycCMOTPEHHOTro pabodel mporpaMMmoii;

MOArOTOBKA K KOHTPOJIBHOMY ONPOCY HA MPAKTUYECKUX 3aHITHUSX;

MOATrOTOBKA YCTHBIX JOKJIAJ0B C IPE3CHTALIUEH;

MOArOTOBKA K TECTUPOBAHUIO

Tucomennvie pabomul. 171 CaMOCTOSTETFHOTO U3YYECHUS TEM PEKOMEHTYEeTCS UCTIOIb30BaTh
OCHOBHYIO M JIOTIOJIHUTEIBHYIO JINTEPATYpy, & TAaKKe HMCTOYHUKH, HAWJEHHBIC MPU TTOMOIIU
WH(OPMAIIMOHHO-CIIPABOYHBIX U TOUCKOBBIX minatdopM. Jlias 3akpemieHuss Marepuana
PEKOMEHIyeTCsl JeNIaTh KPaTKHUe KOHCIIEKTHI 10 TEME.

Yemuwii 0oxknao — 310 coobmienue B TeueHrne 10 MUH, B KOTOPOM CTYAEHT B JTAKOHHUYHOM
dbopmMe JOKEH H3JI0KUTh MaTEPHal IO COOTBETCTBYIOIICH TeMe, MPHUICPKUBAICH CIIETYIOMIETO
IJiaHa: BBEJCHHE, OCHOBHAs 4YacTh, 3aKiloueHue. J(OKiag cOmpoBOXKAAETCS MpPEe3eHTalUeH,
OTpaXKaIOIIEeH OCHOBHBIE TOJIOKEHHUSI MO COOTBETCTBYIOMICH TEMe, BKIIIOYAIONIEH HarJIsITHBIC
MaTepuaibl (cxeMbl, TabIuIkl, (GOoTO U T.1.). [To OKOHUaHWU TOKIaAa CTYJEHTY 3aJal0T BOTIPOCHI,
KaK MperojaBaTeib, TaK U CTYJACHTHI, HA KOTOPHIC JOKJIATINK JODKEH JaTh MCUEPIBIBAIOIINE
OTBETBHI.

Kputepuu onieHMBaHUS YCTHOTO JOKJIA/A!
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- OueHka «OTIMYHO». B JOKIaze MOJTHOCTBIO pacKpbiTa TeMa, MPOoaHAIU3HUPOBAHO
COBPEMEHHOE COCTOSIHME BOINPOCA; CTYACHT CBOOOJHO BJaJeeT MaTepHajioM, H3JIaraeT ero
JIOTUYHO, TOCJIEI0BATENbHO, JAKOHUYHO, COOJII0asi OCHOBHBIE MpaBUiia KyJIbTyphl peun. Jloknan
CONPOBOXKAAETCA IPE3EHTAIME, KOTOopas OTpPakaeT OCHOBHBIE IIOJIOKEHMS JIOKJIaja,
MpEe3eHTAIMs COCTaBJIEHA IPAMOTHO C COOJIIO/IEHHEM OOIIMX TpeOOBaHUM, MPaBUI MIPUPTOBOTO
oopMIIeHHS, TOJaYu TPapUIEeCKOro MaTepuaia, MMEIOTCS CCHUIKM Ha TMPUBEIACHHBIE (OTO,
PUCYHKH, CXEMBbI U T.J., IPUBOJUTCS CIIUCOK MCIOJB30BaHHOM nuTeparyphl. [Ipu obcyxnenun
JIOKJIa/1a CTYJICHT JJaeT HCYEPIBIBAIOLINE, ApTyMEHTHPOBAHHbIE, KOPPEKTHBIE OTBETHI HAa BOIPOCHI.

- Onenka «xopomio». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuaa, HO
IpU 3TOM MaTepuall B HEAOCTATOUHOW CTETEHHU MPOaHATM3UPOBaH aBTOpoM. IIpe3eHTanus He B
MOJIHOM CTEMEeHH COOTBETCTBYET 0OmMM TpeboBaHusM. OTBETHI CTYAEHTAa HE Ha BCE BOMPOCHI
SIBIISTFOTCS. UCYEPITBIBAIOIIIME U apTYMEHTHPOBAHHBIMHU.

- OneHka «yJqOBIETBOPUTEIBHO». Tema packpbiTa HE IOJIHO, MaTepuaj MPHUBEACH Kak
npocTasi KOHCTaranus (akToB, HE MPOAHATM3MPOBAH, CTYACHT MOKa3bIBACT IOBEPXHOCTHBIC
3HAHUS. [Ipe3eHTanust 4YacCTUYHO COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBanusMm. Ilpu
00CYX/IEHUU JOKJa/Ja CTYISHT HE BCErAa JaeT MpPaBUJIbHBIC, MCUCPIBIBAIONINE OTBETHl Ha
3aJ1aBaeMbI€ BOIIPOCHL.

- OneHKa «HEYIOBIECTBOPUTENBHO». TeMa JOKIaza HE pacKpeiTa, CKYAHBIH 00BeM
MPUBEICHHBIX MaTEpUaJoOB; Mpe3eHTalus oTcyTcTByeT. [Ipu oOCyKaeHuH N0KIaaa CTYyICHT He
JIaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

Pexomenoayuu no nodcomosxe npezenmayuu.

[IpesenTanuun — crnocod HpeacTaBieHUS HHPOpPMAIMH, COYETAIIUNA B cede TEKCT,
TUIEPTEKCTOBBIE CCHUIKH, KOMIIBIOTEPHYIO aHUMAIINIO, TpaduKH, BUIE0, My3bIKY M 3BYKOBOH psij,
KOTOpBIE OPTaHU30BaHbI B €MHYIO cpeay. lIpeseHTanust IMeeT CIOKET, CLIEeHapUil U CTPYKTYPY,
OpPraHU30BaHHYIO Uil yA0OHOTO BocmpusaTus uHpopManuu. OTIMYUTENHBHON OCOOEHHOCTHIO
NPE3CHTAlMH SBISICTCS ©€ WHTEPaKTHBHOCTh, TO €CTh CO3/aBaeMasi ISl TOJIb30BATEIs
BO3MO>XHOCTh B3aUMOJICUCTBUS Yepe3 SJIEMEHTHI YIIPABJICHUS.

[Ipe3eHTarus BCceraa COCTOUT U3 ABYX OCHOBHBIX KOMIIOHEHTOB: HH(POPMAILIUU, KOTOPYIO
BBICTYNAIONIMI XOUeT JOHECTH JI0 ayAUTOPUU, U MaHEPHl u3NoxkeHus. Hanucanuwiii Ha Oymare
TEKCT TIOMOTaeT 0oJiee YETKO M IMOCIIEI0BATEIbHO M3JI0XKHUTh MaTepuall. [lpesenTanuu oObIYHO
nenaror B PowerPoint, B Impress, mu6o B Acrobat. XXenarensHo npuaepKuBaThCs MPHHITAIIA:
OJMWH CJIaii[l - OJIHA MBICTb. TUTYIbHBIA Clail[ JOJDKEH COAEpPKATh Ha3BaHUE MPE3CHTAINU, €€
aBTOpa, KOHTAaKTHYIO HHpopMaiuio aBropa. Ha BTOpoMm crnaiiie OOBIYHO MpEICTaBlICH IUIaH
NPE3CeHTAIMH, OCHOBHBIC pa3leiibl MM BOMPOCHI, KOTOpPBIE OyayT paccMoTpeHbl. OcTaibHBIE
CJTaliJIbl HY’)KHO CTPOHTD 110 MOJIENIN: T€3UC - ApTyMEHTHI — BBIBOJI. BBIBOIBI BCeTja TOMKHO OBITh
JIaHbl SICHO M JIAKOHMYHO Ha OTAENIbHOM crnaine. [Ipeamociennuili ciaij JOJKEH COAEpPKATh
uH(pOopMaIio 00 UCIOIB30BAaHHBIX MCTOYHUKAX JIUTEPATYpbl, HHTEpHET-pecypcax. [locnennuit
CJIaliJ1 MOKET MOBTOPATH TUTYJIbHBIN ¢ 100aBieHueM ¢ppas3bl «Cracubo 3a BHUMaHue!»

Ha cnmaiinel AOMDKHBI TOMACTh TOJNBKO CaMble Ba)KHBIE TE3UCHI M JIaHHBIE, a TaKXKe
rpaduueckuil MaTepuan: auarpamMmbl, pUCyHKH, Qororpaduu. CrapaiiTech nenarh ciaiibl Ha
OJTHOPOJTHOM CBETJIOM (hoHE C Oosiee KOHTPACTHBIM TeKCTOM. KittodueBble ciioBa B MpeAIoKeHUN
Jy4IIIe BBIICIATH KUPHBIM MPUPTOM WIN IBETOM. TEKCT MUIIMTE KPYITHO, TJIOTHO HAOpaHHBIH
TEKCT CJI0XKHEE BOCIIPUHUMAETCH.

Cooeporcanue u hpopma omuema no npaKkmudeckou pabome

OTueT 1o npakTHYECKOM paboTe T0JIKEH BKIIOYATh CIEAYIONINE Pa3/Iebl:

1. HASBBAHUE PABOTHI

2. HEJIb 1 3BAJAYUN PABOTHI

3. OBBEKTHI 1 METO/IbI

B nanHoM paszerne npuBOIATCA XapaKTEPUCTUKH UCCIIEAYEMOTro 0ObEKTa B COOTBETCTBUH
C MHIUBUAYAIBHBIM 3aJlaHUEM, JTAeTCS MEPEeYCHb HCIOJIB30BAHHBIX B Pa0d0OTE KOMITBIOTEPHBIX
MporpaMM, WHBIX JJIEKTPOHHBIX PECypcoB M 0a3 JaHHBIX; OMHCaHMe MeTonuk. He cremyer
BKITIOYATh MaTepHajbl, HE UCIIOIb30BaHHBIE B paboTe.
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4. PE3VJIBTATBI 1 UX OBCYXIAEHUE
B nanHoM paszzgene npuBOIATCA pe3yibTaThl padOTHl B BUJE TAOIHI], PUCYHKOB M CXEM.

Jaercs oOcykaeHue pe3ynbTaToB pabOThl: aJeKBaTHOCTb PE3YJIbTATOB IIOCTABICHHBIM 33/a4aM,
UHTEpIpEeTaNrs Pe3yIbTaTOB C MO3UIIUH OCHOBHBIX OMOJIOTMYECKUX TEOPUH H T.JI.

5. BbIBO/IbI

4.5, IlpumepHasi TeMAaTHKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI Y4COHBIM
IUIAHOM.

V. VYUEBHO-METOJUYECKOE H HWH®OPMALIMOHHOE OBECIIEYEHUE
JTUCHUIINHBI

10.

11.

a) TIepeYCHb JIUTEPATYPhI

OO6mas Ouosorus. y4. mocoome mis By3oB/ B.II. CanoBaposa, N.b. Kumwxkun, O.B.
Mysanesckas, O.A. bepcenesa; pea. B.I1. CanoBaposa. Upkyrckuii roc. yH-T, buoii.-moys.
dax. - - Upkyrck: m3a-so UI'Y, 2014. - 603c. ISBN 978-5-9624-1167-5 (52 3k3).
buonorust: B 2 xH. [Tekcr]: y4ue0. aust cTyn. men. crei. By3oB /B.H. fAperusn [u ap.] pen.
B. H. Speirun; — M.: Beiciast mkomna, 2005. - 431 c.: un.; ISBN 5-06-004588-9 (35 3k3.)
buonorwust [ Texct]: yae0. st cty. Boicil. yueb. 3apenenuii /C.I'. MamonToB [u 1p.]; pen.
C. I'. MamonToB; M.: U3narensckuit ieHTp «Akamemus», 2006. — 576 c.: wir.; ISBN 5-
7695-2202-X (43 5k3.)

Teitnmop 1. buonorus: B 3 1. [Dnekrponusiii pecype] / J. Telimop. - DIEKTPOH. TEKCTOBBIE
naH. — M.: bunowm. JlaGoparopus 3nanuii, 2015. - ObC "Jlanp". - HEorpaHuy. 1OCTYyI. -
ISBN 978-5-9963-2668-6

VYuncon, K. IIpuHuns 1 MeTo1bl OMOXUMHH U MOJIEKYJIIPHON OnoJioruu [ DeKTpOHHBIN
pecypc] / K. Yuncon, JIxx Yonkep. - 2-e uza. - M: bunom. Jlaboparopus 3Hanwmii, 2015. -
855 c. - (Meronbr B Ouonoruu). - Pexum nocryma: ObC "UznatensctBo "Jlanp". -
Heorpanuu. noctym. - ISBN 978-5-9963-2877-2.

Konnues, Anexcangp CepreeBud. MosnekynspHas 6uonorust [Tekcr]: yuel. mis cTya.
By30B / A. C. Konunues, I'. A. CeBactbsiHOBA. - 2-€¢ U31., ucop. - M.: Akagemus, 2005. -
398 c.: un. ;(59 sk3.).

Paszun C. B. XpomaTtus: ynakoBaHHbIM reHoM [DnekTpoHHbIi pecype] / C. B. Pa3un, A.
A. beictpunikuit. — M.: bunom. JlaGopatopus 3Hanuii, 2012. - 170 c., Pexxum nocryna:
ObC "UznparensctBo "Jlaup". - Heorpanuy. noctym. - ISBN978-5-9963-0751-7

Yennos, FOpuit CepreeBud. Beenenue B kietounyro Ouonoruto [Teker]: yueb. s yH-
ToB, / }O. C. Yennos. - 4-e u3., nepepad. u 101., ctep. u3l. - M.: Anbsuc, 2015. - 494 c.:
ui., - (30 2x3.).

OpmoB .C. DOxomoruss u oxpaHa Ouocdepbl HpHU XUMHUYECKOM 3arps3HEHHHU:
VYyeO.nmocobue g XUM., XUM.-TeXHOJ. U Owuon. cneu. By3os/ [I.C. Opnos, JILK.
CamosuuxoBa, U.H. JIozanosckas. — M.: Bercmr. mk., - 2002. — 334 ¢. ISBN 5-06-004 099-
2 (7 2x3.)

Epémuenko O.3. Yuenne o 6mocdepe: yued. mocodue yisi CTy. BBICII. yuel. 3aBeIeHn /
0.3. Epémuenko. — 2-e m3a.mepepad. u jon. — M.: M3garensckuil MEHTP «AKaIeMus»,
2006. — 240 c. ISBN 5-769502769-2. (12 »k3.)

Anekceernko B.A. XusnenesrensHocTh U Onochepa: YueObnoe mocobue. — M.: Jloroc,
2005. — 232 c. ISBN 5-94010-318-9 (3 5k3.)
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12. Pyuun A.b. Dkonorusi momyssiiiiii U COOOIIECTB: YYEOHHMK Il CTYA. BBICHL Yyu4eO.
3aBenenuii / A.b. Pyuun. — M.: U3natensckuii neHTp «Akanemus», 2006. — 352 c. ISBN
5-7695-2962-8 (10 3k3.)

0) mepuoaUYeCKUE U3TAHUS

Kypnan obmeit 6uonoruu - https://sciencejournals.ru/journal/obbio/
Ycnexu coBpeMeHHo# ouonoruw - https://sciencejournals.ru/journal/uspbio/
Okonorus - https://sciencejournals.ru/journal/ekol/

Dkoutorust U ku3Hb - http://www.ecolife.ru/

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

B) CIIMCOK AaBTOPCKUX METOANYECKHX Pa3padoToK:
1. O6mrass Guomnorus. yd. mocodue s By3oB/ B.II. CamoBaposa, M.b. Kumxun, O.B.
Mysanesckas, O.A. bepcenesa; pen. B.I1. Canosaposa. - Upkyrck: uzn-so UT'Y, 2014. - 603c.
ISBN 978-5-9624-1167-5 (54 3k3).

F) 0a3bl JaHHbIX, nmbopMaunonﬂo-cnpasoqmﬂe H IMOUCKOBbIC CUCTEMbI

1. http://elibrary.ru/defaultx.asp - Hayunas sneKkTpoHHass OUOIHOTEKA, KPYITHCHIIHIA
poccuiickuii HMHQOPMALMOHHBIM TMOpTaJl B OOJACTH HAYKH, TEXHOJIOTMH, MEIULUHBI H
o0pa3oBaHusi, coliepKailuil pedepaThl U MOJHBIC TEKCThI HAYYHBIX CTATCH U MYOJTUKAIUIA.

2. https:/lcyberleninka.ru  — poccuiickas HaydHas ~ AJICKTpOHHAas  OMONIHMOTEKa
«KubepJlennnka.

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

4. DBC «FOPAWUT». Anpec nocryna: https://www.biblio-online.ru/

5. Db Uzparenbckoro meHTpa «Akamemusi». Anpec mocryma: http://www.academia-
moscow.ru

6. http://www.biology.ru — caiit, comepkammii HHGOPMAIMIO MO BCEM pasjeiam
IUCILIUILINHEI 001l OMOI0rnu

7. http://lwww.college.ru  —  caiiT, coaepkaliuii  OTKPBITBIE  YYECOHUKH  TIO
€CTECTBEHHO-HAay4YHBIM MPEAMETaM

8. http://lwww.elementy.ru — caiitr, coumepxammii HHPOPMAIMIO TIO  BCEM
paszenam JUCIUTLTHHEL

9. http://www.naturalscience.ru - CaliT, TOCBSIIICHHBIH BOIIPOCaM

ecrecTBo3HaHus http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://tusearch.blogspot.com - Tlowck 3IEKTPOHHBIX KHHT, MyOJHMKAIWi, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

11. Google Scholar —ITorckoBast cuctema 1Mo Hay4HOH JIUTEPATypE.

12. Science Research Portal - Hayunas mnouckoBas CHCTeMa, OCYIIECTBIISIONIAs
MIOJTHOTEKCTOBBI TIOMCK B JKypHAJIaXx MHOTHX KPYIHBIX Hay4YHBIX HM3aTeNbCTB, TAaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Umer ctaTbyu 1 JOKyMEHTBI B OTKPBITBIX
HayuHbIX 0a3ax maHHbIX: Directory of Open Access Journals, Library of Congress Online Catalog,
Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
MOAVYJIsd)
6.1. YueOHO-1a00paTOpHOE 000pPy10BaHUE:
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e Aymuropusi JUIs TPOBEICHUS 3aHATHH JICKIMOHHOTO THMA. AyauTopus 000pyaoBaHa:
cIienaan3upoBaHHoON (yaeOHO#) MeOenbio; 000pyI0BaHa TEXHHUECKUMHE CPEICTBAMU O0yUSHUS:
IIpoexrop Epson EB-X03, Dxpan ScreenMedia, Jlocka ayauTopHasi.

e Aymuropusi JUIA TPOBEACHHS 3aHATHH MPAKTHYECKOro THIA. Aymutopusi 000pyIOBaHa:
CTICIUATH3UPOBAHHON (y4eOHOMH) MeOenbio Ha 12 mocaJouHbIX MECT; 000pyI0BaHa TEXHHYECKUMH
cpenctBamu oOyuenus: I[Ipoektop Epson EB-X03, Dxpan ScreenMedia, Jlocka aymuTopHas
MenoBas, MaruurtHas, JlaGoparopus oprad xumuu - Illkad BeITsDKHOH Ad-221"- 2 mT.,
Xumugecknit mkag (cremnax) -1 mr., JlabopaTopHBIA cTON C BBIKATHBIMH TyMOamMu — 5 MIT.,
XomoaunbHUK « MHHCK» - 21T., AMIapaT Ui BEpTUKATBHOTO 31eKTpodopesa — | mr., BakyymHbIit
ucnaputens PBO-64 — 1 mr., Boastmerp BY-15 — 1 mr., [esunterparop YA-20 — 1 .,
M3mepuTtens HOHHBIX CONTPOTUBICHUH (MMieaanca) - 1 mT., ICTOYHUK MATaHus 1S SJIeKTpodopesa
"Oapd" — 1 wr., Ocoumnorpad yHuBepcanbHblid AByximyueBoii C-55 — 1 mwt., Tepmoctar TC-80 — 1
wt., Hentpudyra K-24 — 1 mr., Hentpudpyra MIIB-310 — 1 wr., caykamymu Aj1sl IpeICTaBICHUS
yaebHOoU nHpopMarmu mo gucuuruinae «OO0Imast GMOIOTHs».

e KomnbioTepHbiii kiacc (yueOHas ayauTopusi) JUIsi TPYMIOBBIX W WHIAWBUIYAIBHBIX
KOHCYJIBTAlIMM, TEKYIIEro KOHTPOJISI M IPOMEXKYTOUYHOM aTTECTallUM, OpraHU3aluu
CaMOCTOSITENILHON paboThl. AyauTopusi 00OpyaoBaHa: CIEUATH3UPOBAHHON (y4eOHOM)
Mebenpio Ha 20 MOCaZOUYHBIX MECT, JIOCKOM MEeNoBO#; 000pyAOBaHAa TEXHHUYECKHUMHU
cpeactBamu oOydenusi: Cucremubiii 0siok PentiumG850, Mounutop BenQ G252HDA-1
mT.; Cucremusiii 6;10kAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mt.; CuctemMHbIi
6mok PentiumD 3.0GHz, Monutop Samsung 740N — 3 mrt.; Mono6nok IRU T2105P — 2
mT.; Cuctemubiit 610k Pentium G3250, Monutop BenQG955 — 1 mir.; CucremHblii 610K
Pentium G3250, Monutop BenQ GL2250 — 1 mr.; Cucremusiii 610k Pentium G3250,
Mounutop Samsung T200 HD — 1 mr.; Cucremusiii 6mok Pentium G3250, Mounutop
Samsung T190N — 1 mwr.; Cucremnsiii 6ok Pentium G3250, Monutop Samsung 740N — 1
wit.; [Ipoextop BenQ MX503; skpan ScreenVtdiaEcot. ¢ HeorpaHUYeHHBIM JOCTYIIOM K
cetu UHrepHer u obecrnedyeHHeM JOCTyna B OJIEKTPOHHYIO HWH(OpMaAIMOHHO-
00pa3oBaTeNbHYIO Cpealy OpraHU3aIiu.

e [lomemenus st XpaHEHUS W NPOPHIAKTUYSCKOTO  OOCTYKHBaHUS  y4eOHOTO
o0opynoBaHus. Ayautopus OOOpyIOBaHA: CIEHUATM3UPOBAHHON  MeOenpio Ha 8
MOCaJ0YHbIX MecT; BrITspkHOM mkad — 1., Jlamunapusiii mkag — 2 mwr., Tepmocrar TC-
80 — 2 mr., JTaGopaTopHbIii cTOJ MeTauTMYeCKHi — 3 mIT., JJabopaTopHBIi CTOJ ¢ pE3MHOBOM
MOBEPXHOCTHIO — 2 MIT., XOJOAMIBHUK «ATIaHT» — 11T. MUKPOCKON MOHOKYIISIpHBIN — 8
mrt, Mukpockon "buonam"-1 wr., Crepunuzarop naposoit BK-75 IIT "T3MOU" — lmr.,
[Munerka aBtomaruueckass Jlennumer 0,5-10 m"-1 ., Ilunerka-mosarop"-1 iT.,
Muxpockon Levenhuk D870T tpunokymsp"-1 wr., IIpoekrop OBepxexn'-1 mrt., [IpoexTop
View Sonic"-1 mr., IIpoexrop View Sonic"-1 mrt., Hoyroyk Lenovo"-2 mir., [Ipuntep
Brother -1 mrr., I[TpunaTtep Canon -1 wmT.

e JlaGopaTopus OMOXUMHH U OMOTEXHOJIOTHI

Xpomarorpad *KHUAKOCTHBIN MUKPOKOJOHOUHBIN "Munuxpom-6"; Hanoporomerp Pearl -
lut; @epmentep Minifors Speco 6akrepuanbHbIi- 11T,

6.2. IlporpammHoOe obecnieyeHnme:

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).
Jorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmaptaeiii Russian Edition. 250-499.
®opyc Konrpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0s160ps 20161 JIum. Ne1B08161103014721370444.
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Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIutiensuu
Microsoft 43364238.

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

Office 365 mpodeccronanbHbli mIr0C A yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunyeckue 1 3JIeKTPOHHbIE CPeCTBA:
e [Ipe3eHTanuu no remam Kypca;
e Cucrema 3JIEKTPOHHOIO TECTUPOBaHUs Ha 6a3e oOpa3oBaTenbHOro nmopraia Educa

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

Jusa  ocBoeHuss AucUUIUIMHBL — «OOmas  OHOJOTUS»  NPUMEHSIOTCS — CIENYIOIIHe
00pa3oBaTesibHbIC TEXHOJIOTUH:

- Unghopmayuonnas nexyus. JIeKIus — 3TO CKATOE U3JI0KEHUE OCHOBHBIX HayUHBIX (DaKTOB,
YTO SIBJISIETCS 03011 IJIs1 aHAIM3a PACCYKICHUM, OI[CHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB MPeoOpa3oBbIBaTh YCTHYK0 U IMHCbMEHHYIO
UHPOPMALIKIO B BU3YAIBHYIO (hopMy, 4TO (HOpMUpPYET y HUX NMPO(ecCHOHATHHOE MBIIIUICHUE 32
CUeT CHUCTEMaTH3allMl M BBIICICHUS HauOoJjee 3HAYMMBIX, CYIIECTBEHHBIX DJIEMEHTOB
coJepkaHusi oOyuyeHus. 3ajaya IpernojaBaTeliss HCIOIb30BaTh Takue (OpPMbI HarjasAHOCTH,
KOTOpBIE HA TOJBKO JOMOIHSIOT CIOBECHYI0 MH(OPMAIINIO, HO U CAMH SIBIISIFOTCS HOCUTEIISIMU
uH(popMaluu (CXeMbl, pUCYHKH, CIalAbI-IPEe3eHTalUH, U T.I.). DTOT BUJ JIEKLUHU JIydlle BCETO
MCII0JIb30BaTh HA JTAaIle BBEJICHUS CTYJCHTOB B HOBBIMA pa3Jiesl, TEMY JAUCLUIIINHBI.

- [Ipobnemnas nexyus. B ornuune ot copep:kaHus HHOOPMALIMOHHOMN JIEKIIUH, KOTOPOE
MpeaJiaraeTcsl MpPernoJaBareieM B BUJAE HM3BECTHOrO, IMOJICKALIEIO JIHIIb 3allOMUHAHUIO
MaTepuaia, Ha NpPOOJEMHOM JIEeKIMM HOBOE 3HAaHUE BBOJUTCA KaK HEHU3BECTHOE s
oOyuaromuxcs. IIpoGneMHas nekuus HauMHAETCS C BOIMPOCOB, C IMOCTAHOBKU MPOOJIEMBI,
KOTOPYIO B X0/1€ H3JIOKEHUS MaTepraia HeOOXOAMMO PEIIHTh. JISKIUs CTPOUTCS TAKHUM 00pazoMm,
YTO MO3HAHMsI 00yYaroIIerocs NpUOIUKAIOTCS K TOMCKOBOM, HCCIeI0BATEIbCKON A TENbHOCTH.
3/1ech y4acTBYIOT MBIIIJIEHHE O0y4aroUIerocsi ¥ €ro JUYHOCTHOE OTHOIIEHHE K yCBaHMBaeMOMY
MaTepuaiy.

- Jlekyus-6eceoa. Ilpennonaraer HenocpeACTBEHHbBIN KOHTAKT MIPErnoiaBaTelis ¢ ayAUTOPUEH.
[TpeumymiecTBo JeKIMU-Oeceabl COCTOMT B TOM, YTO OHA IO3BOJIAET IMpPHUBIEKATh BHUMaHHE
CTYJEHTOB K HanboJiee BaXXKHBIM BOIIPOCAM TEMBI, ONPEAEIATh COJIEPKaHNuEe U TEMIT U3JI0KEHUS
y4eOHOro MaTepuala ¢ yueToM 0COOEHHOCTEH CTYIeHTOB.

- [Ipakxmuueckue 3anamus — 3TO 3aHATHE, IPOBOJANMOE 110/l pPyKOBOICTBOM IIpENOaBaTelis B
yueOHOI ayAUTOPUH, HAIIPABJIEHHOE Ha YII1yOJeHNEe HAyYHO-TEOPETUUYECKUX 3HAaHUI U OBJIa/ICHNE
OTpeNIeIEeHHBIMU METOJIaMH CaMOCTOSTENIbHOM pPabOThl, KOTOpoe (OPMHUPYET NpaKTHUYECKUe
ymenust. OqHOM U3 GopM NMPaKTUUYECKUX 3aHITHI B By3€ SIBISIETCS] CEMUHAP.

- Cemunap-uccneoosanue. TeXHONOTHS TPOBEAECHUS TAaKOTO CEMHMHapa MOXET ObITh
Pa3JINYHOM, B 3aBUCUMOCTH OT TOr'0, KAKOW METO/1 3AJI0KEH B €r0 OCHOBY. B paMkax IHUCHHIIIINHBL
«O061mas 6uosorus» MPOBOJUTCS CEMHHApP C MOJATOTOBKOM M 3aciyIlIMBaHUEM JOKJIAJO0B IO
aKTyaJIbHbIM Npo0JIeMaM TEOPUHU U MPAKTUKH U MOCIEAYIOIUM UX 00CYKIEHUEM.

- Camocmosamenvuas paboma cmyoenmog (cM. 1m.4.4).

-/lucmanyuonnvie obpazosamenvhbie MexXHON02UU. ITon JUCTAaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTUSAMH TOHUMAIOTCSI 00pa30BaTebHbIE TEXHOJIOTHH, peallu3yeMble B
OCHOBHOM C NpPHUMEHEHUEM HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTeil. IIpu ocBoeHun
JUCUMIUIMHBL  «MonekyssipHas  (UIOT€HETHKa» UCIOJIb3YeTCsl KOMIIBIOTEPHBIE CETEBBIE
TEXHOJIOTUM (MHTEPHET-TEXHOJIOTUH) — CHOCO0 IUCTAaHIMOHHOW Tmepenayu HH(OpMaluu,
OCHOBAHHBIM Ha HCIOJB30BaHUM TIJI00AJBHBIX M JIOKAJIBHBIX KOMIBIOTEPHBIX CETel s
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obecrieueHust TOCTyma o0ydJarmuxcs K HHHOPMAITMOHHBIM 00pa30BaTEIbHBIM pecypcaM | st
(I)OpMI/IpOBaHI/IH COBOKYITHOCTHU MCTOAUYCCKUX, OpraHHU3allMOHHBIX, TEXHUYCCKUX u
NPOTPAMMHBIX CPEJICTB pealU3alliil U YIPABJICHUsI YYeOHBIM MPOLIECCOM HE3aBHCUMO OT MecTa
HaXO0XICHUA €ro CY6'[>€KTOB. I[JISI opranuzaii AUCTAHIIHUOHHOI'O OGy‘-IGHI/ISI Ha OCHOBE€ 3THX
TEXHOJIOTUH HCIOJIB3YeTCs CHEIHATN3UPOBAHHOE MTPOrPAMMHOE CPEICTBO - 00pa30BaTEIbHBIN
noptan UI'Y (educa.isu.ru).

VII1.OOEHOYHBIE MATEPHAJIBL JIS1 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALLUU

Ouyenounvle mamepuasl 014 6X00H020 KOHMPONA

UeM kuBasi MaTepusi OTJIMYACTCS OT HEKUBOU?
UYro Takoe kierka? [ToueMy ee Ha3bIBAIOT 3JIEMEHTAPHON €IMHULEH KU3HU?

Crpoenue u GyHKIUH spa’?

Kakwue cTpyKTypbI KIIETKH CBSI3aHBI C IIepeadcii HacIeICTBEHHOCTH?
Kakne xuMudeckne 3J1IeMEHTHI BXOJST B COCTaB KJIETKU?

Kaxkue 6uononumepst Boi 3HaeTe?

KakoBa poiib HyKJICHHOBBIX KHCIIOT B KJIETKE?

KakoBo 3HaueHHE HEOPraHMUYECKUX BEIICCTB KICTKU?

©CoOoN Okl WDNMNE

Kaxkwue runoressl 3aPOKIACHUA )KU3HU BEI 3HaeTe?

[EEN
o

. HazoBuTe 0CHOBHBIC MOJOXKEHUS TCOPHUHU SBOJIIOLIUHU I[aanHa

[EEY
[EEY

. Ilouemy snemMeHTapHON €AMHUIIEH IBOJIIOLIMHU SBIISETCS MOMYIsALns?

[EEN
N

. Yro takoe Bua? Kpurepuu Buna

[EEN
w

. Yto Takoe HACIEACTBEHHOCTb Y HN3MEHUYHUBOCTE?

[EEN
N

. HO‘-IeMy HAaCJICACTBCHHAd N3MCHUYMNBOCTh — JABUIKYIIIAasl CHUJIa 3BOJHOIII/II/I?

[EEN
o1

. Uto moHUMAIOT 1o MOIU(DHUKAITMOHHON N3MEHUYHNBOCTHIO?

OueliO‘lele mamepuaibl meKyuieco KOHmpoJia
B pamkax mucruminabel «O01as 6U0NI0THs» UCHOIB3YIOTCS cleAyronue GOpMbl TEKYIIETo
KOHTPOJISL:

*  KOHTpPOJb CAMOCTOATEIHHOU PabOTHI
*  YCTHBIN JOKJaJ, IPE3CHTAIM;
*  TECTHUPOBAHUE;
DoHJ1 OLICHOYHKIX CPEACTB BKIIOYACT:
*  [IepeYEHb BONPOCOB M 3aJaHUM IS TEKYILIETO KOHTPOJIS;
*  [E€pPEYEHb TEM YCTHBIX JIOKJIAJIOB;
*  [IepeYEHb BONPOCOB I MOATOTOBKH K CEMUHApaM;
*  [EepeYEHb BOMPOCOB JJIA 3a4eTa

HaznaueHune o1leHOYHBIX CPEICTB: BBIABUTH copMupoBaHHOCTh KomnereHunit OITK-1,
OIIK-2 (cm. m. Ill). CrymeHTbl, HEe BBIMOJHHUBIIKE TPEOOBAHUS TEKYHIETO KOHTPOJS HIIH
MOJIYyYMBIINE UTOTOBYIO OIEHKY TEKYIIEH yCIIEBAEMOCTH «HE YJIOBIETBOPHUTEIBHOY», CUUTAETCS
UMEIOIIUM TEKYIYI0 3aJ0JDKeHHOCTh. OOydaromuecs, MMEIOIUe 3aJ0KEHHOCTH, JOJIKHBI
JUKBUJIMPOBATH UX HE MO3/IHEE, YEM 3a HEEII0 IO Hayalla IPOMEXKYTOUYHOM aTTeCTallUH.

Ilepeuens 6onpocos u 3a0anuii 013 mexKyuie2o KOHmpona
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Onpenenenne xxu3HU. OTINYUS KUBBIX CUCTEM OT HEKHUBBIX.

Opranu3Mbl 1 YPOBHU OpraHU3ALNH KU3HU

Knaccudukanus KuUBbIX OPraHu3MOB 3eMITH

Hexnerounsie GopMbl KU3HU

Knaccudpukanus kiIeTouyHbix (HOpM  IKM3HH: KJIACCHUYECKHE U COBPEMCHHBIC
MIPEICTABIICHMUS.

Heoprannueckue BemiecTBa KJIeTKU. POjbp MHUHEPAIBHBIX COJIEH B KU3HEAECATEIBHOCTH
KJIETKH

Crpoenne U GyHKIIUH BOIBI

Poib MOHOB B KieTKe

Opranndeckue COeTMHECHUS KIIETKUA. XapaKTepUCTUKA U (YHKIUH YTIIEBOIOB
. XapaKTepucTuKa JUMUAO0B U UX PyHKIUN
. XapaKTEepUCTHUKA BOJIO- U KUPOPACTBOPUMBIX BUTAMUHOB
. AMUHOKHCIIOTBI, CTPOEHHE U CBOMCTBA
. CtpykTypa u GyHKIMU OEIKOB
. Ctpoenne u GpyHKIUN PepMEHTOB
. CBOIiCTBa HYKJIEMHOBBIX KUCJIOT Kak NoJauMepoB. CocTaB, CTPOCHHUE U BUIbl HYKJIEMHOBBIX
KHUCJIOT.
VpoBuu ynakoBku siaepHoi JIHK B sykapuoTnueckux kiaeTkax. XpOMaTUH U €ro BUJIBI.
[TonsiTue o kapuoTurne. XpoMOCOMHBIE YKCIIa U HAOOPHI XpOoMOCOM. MOHOIUIOUAHOE U
rarionIHOE YHUCIIa XPOMOCOM.
OCHOBHBIE TUIIOTE3bI MPOUCXOKIACHUS TCHOB.
Ocnosuble Buasl PHK: nndopmanronnsie u He konupyroume PHK.
OcHoBHBIE 3Tallbl U YYaCTHUKHU Iporecca perutnkanuu JJHK.
OCHOBHBIE 3TaIlbl M YYaCTHUKU TpaHCcKpuniuu reHoB. Ctpykrypa 3penoit MPHK sykapuor
['eneTryecKkuii KO U €ro CBOMCTBA.

@YHKIUU CTPYKTYp, BEIIECTB U OPraHOMIOB, NMPUHHUMAIOIIMX y4YacTHE B IIpoliecce
OuocuHTe3a Oenka
Pasznuyns B 0OMeHe BelecTB MKy reTepoTpodamu 1 aBTOTpodaMu
XeMOCUHTE3
DOTOCUHTES, ETO POJIb
KucnopoaHoe okucienue
OCHOBHBIE TIOJIOKEHUS KJIETOUHON TEOpUHr
CpaBHHUTENBbHAS XapaKTEPUCTHUKA KIETOK MPOKAPUOT U SYKAPUOT
OpraHou/ibl KIETOK DYKapuoOT U UX (PyHKIUU

MmuTO3 1 MEIO03 CXOJICTBO U Pa3INUUS
®opMBbI OECTIONOr0 Pa3MHOKEHUS
ITonoBoe pazMHOkeHHUE. ['aMmeTorenes

Ontorenes
I'uGpunonornueckuit mero. [lepBriii 1 BTopoil 3aKkoHbl MeHaemns»
Jurubpunnoe ckpemuBanue. Tpetuii 3akoH Menemnsi»
CuenieHHoe HaclieZJoBaHUE PU3HAKOB. 3aKoH MopraHa

Knaccudukanus unsmeHunBOCTH. MoaudukalnuoHHAas H3MEHYMBOCTh. 3HAYCHHUE IS
OpraHv3ma 1 Buja

Pa3zHOBUIHOCTH XpPOMOCOMHBIX ¥ TEHOMHBIX MyTallui

«3aKOH TOMOJIOTHYECKUX pAIoB». HaciencTBeHHOe BapbUPOBaHUE MMPU3HAKOB
OCHOBHbIE TUITBI HACJIEJICTBEHHON N3MEHYUBOCTH
Meto1bl U3y4eHUs HACIEACTBEHHOCTH YEJIOBEKA
Pa3BuTue 3BOIIOMOHHBIX IPEACTABICHUI
. JlokazarenbCcTBa €UHCTBA TPOUCXOKICHUS OPTraHMYECKOI0 MUpa
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45. Bun. Kpurepuu Buna. [omymnsus

46. EctecTBeHHBIN 0TOOp — Hampabisitomuid (akrop sBomonuu. @opMbl eCTECTBEHHOTO
otbopa.

@DaKTOPHI SBOJIIOLIUH YEIOBEKA

Dkonoruyeckue GakTopsl

XapakTepuCTUKA SKOCUCTEMBI

CtpyKTypa, CBOWCTBA U 3BOJIONHS Orochepsl

47.
48.
49.
50.

Pwh e

RB©Ooo~NOTwADN

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Ilepeuenv mem ycmuvix 00K1a008, npezeHmauuii

Konnenmuu u coBpeMeHHOE COCTOSIHUE MTPOOJIEMbI POUCX0XKICHUS )KU3HH,
DTanbl pa3BUTHS )KU3HU HA 3eMIie;

WcTopus u sTarbl ee pa3BuTUsl OUOIOTHH;
XUMUYECKUI COCTaB KJIETKU: MMKpPOIJIEMEHTBI, COJAEpKAIIUECS B  KHUBBIX
OpraHu3Max U UX 3Ha4YCHHUE,
Bopa u MunepanbpHbIe BelecTBa B Ipoleccax MeTadoIn3ma,

Marsie opraHnuecKre MOJICKYJIbI,

buononaumeps! KII€TKH, pOJib JIUIIKAIOB, YIJIEBOJIOB B OPraHU3ME YEJIOBEKa;
MeTo/1b1 HccieTIOBaHUS IPUPOTHBIX OMOMOJICKYIT;

XKupHble KUCITOTBI, 0COOEHHOCTH CTPOCHHUS U POJIb;
Ponbs BUTaMMHOB ¥ TOPMOHOB B OpraHU3ME YEJIOBEKA,;

benku: XuMH4ecKuil coOCTaB, CBOMCTBA M 3HAYEHUE JJIs1 YEIIOBEUECKOTO OPraHU3Ma;
DepMEeHTHI-IBUTATEIH KU3HU;

[TproHbI- HH(MEKIMOHHBIE aT€HTHI;

Crtpoenue, CBOMCTBa, OMOJIOTHYECKAS POJIb HYKJICOTHIOB,

HyxknenHoBble KUCIIOTHI-BaXKHEHIIINE OMOMIOIUMEPHI KIETKH,

Cocras PHK B knetke u runoresa PHK mupa;

Pu6o3umer u [IHKa3umer,

Bupycei-HekneTounbsie pOpMBI )KU3HU;

bakrepuodaru- ecrecTBeHHbIC CpeACTBA OOPHOBI C OAKTEPUIMH;

Knerounsie popmbl xu3HU, HAyYHAs KJIaCCU(PUKALIHS OPTraHU3MOB;

Apxeu Kak 0coObIif TOMEH MPOKApHUOT;

ABTOTpOGHBIE U TETEPOTPO(HBIE OPraHU3MBbI;

OOMeH BeliecTB M TpEBpaIlleHHE SHEPTUU B KHUBBIX CHUCTeMaX. buonormueckoe
OKHCJIEHHE 0€3 yJacThs KHCIOpoaa. DHepreTudeckuil apdexr:

AdpoOHOE OHOTOTHYECKOe OKHCIIEHUE: MTYTH OKUCIEHUS M YIaCTHUKH MpOIlecca;
Mexanu3mbl 00pa3oBaHus U UCTONIb30BaHUsA AT® B KUBBIX CHCTEMaX;
DOTOCHUHTE3 — YHUKAJILHOE IPUPOAHOE SABJICHHE:
Ponb xemocuHTe3upyomux 0akrepuii Ha 3emiie:
['ensl 1 ux cTpyktypa. Peanuzamus renerndeckoit nHGOpMaIuy;

T'eneTnyeckuii rog v ero CBOMCTBA,

Permukanus JTHK;

Tpauckpurmiust (onocunre3 PHK);

Tpaucnsus (Ouocunres O6enka);

CrpoeHue, 3yKapHOTHOM KJIETKH U (YHKIIUHU €€ OpraHesl,

OTnuuuTeNnbHbIE 0COOEHHOCTH KIIETOK 3YKAPHOT U MPOKAPHOT;
DBOIIONHS pa3MHOKEHUsI. DOPMBI 0€CIIOTI0T0 pa3MHOKEHHS OPTaHN3MOB;
[TonoBoe pa3MHOXKEHUE;

OHTOreHes;

TenoMepsl XpoMOCOM M HMX pOJib B MPOJOKUTENBHOCTh KU3HM M IIpolieccax
CTapeHHS,
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10.
11.
12.
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14.
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16.

36. LluTonormueckre OCHOBBI HACIEICTBEHHOCTH U U3MEHUUBOCTH,

37. OcHOBHBIEC 3aKOHOMEPHOCTH HE3aBUCHMOT'O HACJICIOBAHHSI T€HOB U MMPU3HAKOB;

38. OcCHOBHBIE 3aKOHOMEPHOCTH CIICTUICHHOTO HACIICI0OBAHMS,

39. ®opMbI N3BMEHYHUBOCTH;

40. HacnencrtBeHHbIe 00JE3HM YEIOBEKA, X MPUYNHA U TPODHUIIAKTHKA;

41. OOmme 3aKOHOMEPHOCTH 3BOITIOIMOHHOTO TPOIEcca U ABMKYIIIHE CHITBI IBOJOIIVIH;

42. Cunretnueckas Teopus 3Boironny KoHenus Buaa, ero KpuTepuu;

43. CoBpeMEHHBIE METO/IbI B OMOJIOTHH;

44. TlpuuuHBI HAPYIICHUS PA3BUTHUS OpraHu3Ma. PenpoayKTHBHOE 3710pOBEE;

45. Bugnooe 6uopaszHooOpasue. [IpobiieMbl ero coxpaHeHUS;

46. buonornyeckwuii mporpecc U OMOJIOTHYECKUi perpecc. JJokazaTenbcTBa IBOIIONNH;

47. DBouonus yesoBeka. ENMMHCTBO MPOUCXO0KACHHS YETOBEYECKUX Pac;

48. Dkonorus — HayKa O B3aMMOOTHOIICHHUSX JKUBBIX OPTaHU3MOB MEXIY COOOH M cO
Cpeloii UX OOUTaHNUS;

49. buochepa — riodaibHas IKOCUCTEMA,;

50. Hoocdepa kak HOBast cTaaus SBOIIOLUH OHOC(hEpHI.

BOHpOCLI JJIHA TIOATOTOBKH K CEMHUHapam

Tema 1. IIpeomem, 3a0auu oouieit ouonozuu. CyusHocmo Hcu3Hu, C6OUCHBA HCUBHIX
cucmem. Ilpoucxoscoenue yncuznu. Ypoenuu opeanuzayuu

[Ipeamer u3ydeHHs NUCUMIUIMHBI, IEJIA W 3a1a4du oOumied Owonoruu. Hampanenus
COBpPEMEHHOI1 Ouosioruu

Omnpenenenue NOHATUS «KU3HBY. CBOMcTBa KUBOT0. OCHOBHBIE METO/IbI UCCIIEI0BAHUMN
JKUBBIX CUCTEM.

YpOBHU OpraHU3alMY )KUBOW MATEPUH, UX XapaKTEPUCTUKA.

I'mnoteza PHK mupa

Tema 2. XuMuyeckasi OpPraHu3amusi SKMBBLIX opranu3dmMoB: Heopranudeckue
BelIeCTBA U UX POJIb B )KHM3HeeATeIbHOCTH

DneMEeHTapHBIA COCTaB KUBON MaTepuu. Makpo- 1 MUKPO3JIEMEHTHI.

Posnp nonoB B nognepxanuu pH. BydepHsie cucrembl

CtpykTypa, CBOICTBA, POJIb BOJIBI B )KU3HEIEATENbHOCTH. BOIHBIN OTEHIIMAT.
Mauble OpraHn4ecKue MOJIEKYJIb

CrtpoeHue u QyHKIMH YIJIEBOIOB U JIUIIHJIOB

Crpoenue, CBOWCTBAa aMUHOKHCIIOT, eNTHI0B. OCOOEHHOCTH NMENTUAHOMN CBA3H.
CaolicTBa, pyHKIMH, KJIaCCUPUKALIUS OCIIKOB.

@epMeHTBI, UX CTPYKTYpHas OpraHu3alvs, CBOMICTBA, POJIb BUTAMHUHOB, METAJIIOB U
Ipyrux KopakTopoB B (YHKIIMOHUPOBAHUU (DEPMEHTOB.

["opMoOHBI, X XMMHUYECKast TPUPOJIa, Kiaccudukanus, OnoJoruueckas poib
Burtamunsbl, pyHKINK BOAO- U )KUPOPACTBOPUMBIX BUTAMUHOB

Crpykrypa u Buasl HykieotiaoB. Ctpoenue ATO.

HyxienHoBbIe KHCIOTHI-BaXKHEHIIINE OHOTIOTUMEDHI;

CrpykTypa, ypOBHHM OpraHU3aLUH, CBOMCTBA, BaxkHeimue Gynkun JTHK.
T'eneTnyeckuii KOJI M €r0 CBOIMCTBA

Ocnogusie Buabl PHK. CtpykrypHas opranuzanus u ynkmun TPHK, MPHK, pPHK.
Pu6ozumsr u JIHKa3umet

Tema 3. @opmul opzanusayuu sxcusoit mamepuu. Hexknemounwie gpopmut scuznu
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OTtkpbITHE, 0COOCHHOCTH CTPOEHUS, KiaccuukaIys BUpycoB. PermpoayKkiius BUpyCOB.
bakTteprodaru: crpoeHne, CBONCTBA, )KU3HCHHBIN MK U MPUMEHEHHE O0akTepruodaros.
¢aros.

MeTo/b! KyJIbTHBUPOBAHUS U HICHTU(DHKAIIMU BUPYCOB

[TproHbI- HHPEKITUOHHBIC areHTHI

Tema 4. Knemounwie gpopmut sncusnu. buonozuueckoe paznoobpasue u npunyunsl

cucmemamuKu 3HCueblx opcanu3imoes

Nk wNE

NoakowhE

ouhkwndE

Knerounsie ¢popmbl xxu3HU. CpaBHUTENbHAS XapAKTEPUCTUKA IPOKAPUOT U 3YKapUOT
baktepun, 0COOEHHOCTH CTPOCHUS U KU3HEACATEIILHOCTH

Apxen: 0COOEHHOCTH CTPOEHUS U IIPOLIECCOB KU3HEAESATEIbHOCTH.

CxoJcTBa M pa3auyus 3yKapuoT, apxen, OakTepuil.

CrpoeHue, 3yKapuOTHOM KJIETKU U (PYHKIIUU €€ OpraHesll

[Tpoucxoxaenue sykapuot. buonoruueckoe pasHooOpa3ue U NPUHLIMUIIBI CUCTEMATUKH.
Crpoenue u GyHKLIUU XPOMOCOM.

Amnonto3. @U3NOIOTHYECKUI CMBICT U 0COOEHHOCTH aronTo3a

Tema 5. Oomen eeuiecme u npespauiernue IHepZun 6 HCUBbIX cucmemax

CriocoObI MUTaHMSI KUBBIX OPTaHU3MOB.

Bunsl v mpeBpalieHust SHepruu B opranu3mMe JHepreTHUecKuii 0OMeH.
LentpanbHas poiabr AT®D B 3HEpreTUKe KIESTKH.

Bbeckucnopoanoe okucineHue

KuciopoaHoe OKucienue, Ui JblXaHue.

®DOTOCHHTE3, €T0 3HAUYEHUE, KOCMUYECKAs POJib.

XemocuHTe3. Posib XeMOCHHTE3UPYIOMINX OaKkTepuid Ha 3emiie

Tema 6. Cnoco6vl pasmHodiCceHUA OPZAHUIMOG

KneTounslii UK ONpeneieHue, CTaiuu.

MuTo3 1 Meli03 U X Oronoruueckoe 3HaueHne. CxoACTBO M OTIIMYME MUTO3a U Meiio3a.
becronoe pa3MHOXKEHHE U €70 BUBI.

[TonoBoe pazmHoxeHue. ['amerorenes.

Omntorenes

[ToctambOpuonanbHoe pazsutue. [lepuoa crapenus. [ unoressl crapeHus.

Tema 7. Ocnosmnvie 3aKoHomeprnocmu SIBJICHUS MU3MCHYUBOCTH M HACJICACTBCHHOCTH
KUBBIX OPraHu3dMoB

1.
2.
3.

OcHOBHBIE 3aKOHOMEPHOCTH HE3aBHCUMOI'0 HACJI€ZJIOBAHNS [€HOB U IPU3HAKOB;
OcHOBHBIE 3aKOHOMEPHOCTH CLEIUIEHHOTO HacleA0BaHus. | eHeTnka noia;

®opmbl n3MeHurBocTy ClEIIEHHOE Haclel0BaHUE MeHOB U Mpu3HakoB. KpoccuHrosep
KaK MEXaHU3M, ONIPEAEIAIOIUI HApYILIEHUS CLIETNICHUS TEHOB.

OcCHOBHbBIE TIOJOXKEHHUSI XPOMOCOMHOM TEOpPUH HACIEICTBEHHOCTU. ['€HHBbIE KapThbl
XPOMOCOM.

OcHOBHBIE MeXaHU3MBbl omnpeneneHus nona. JuddepeHuupoBka mona B Iporecce
pa3BUTHUS YETIOBEKA.

Ponb HacnencTBEHHBIX M CPENOBBIX (akTopoB B  (opmMHupoBaHUU  (PEeHOTHUNA.
MoudukaronHas n3MeHYnBoCcTh. Hopma peakuuu npusHaka.
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7. T'eHOTMTIMYECKAass W3MEHYMBOCTh. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBEHHOM
nm3menunBoctH H.M. BaBunoBa

8. Myrarennbie (HakTOpbl U MyTallMH. 3HAYeHHWE M3MEHYMBOCTH B KM3HH OpPIaHU3MOB U B
SBOJIIOLIMH.

Tema 8. QOowue 3aKoHOMepHOCHU IBOJIIOUUOHHO20 RPOUECCA U OBUNCYUUE CUIIbL

Jeonriwouyuu

1. Ponp 5BONIOLMOHHOM TeOpuH B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBI MUpa. POPpMUPOBAHNE CUHTETUYECKON TEOPUH IBOJIIOLIUU.

2. Bupn, ero kpurepuum u crpykrypa. llomymsuusi — CTpyKTypHas €AMHUIA BHIA H
3JIeMEeHTapHast eAMHULA 3BooLU. Crioco0bl BUA000Pa30BaHMSL.

3. JIBWKyIue CUiIbl M 3TAllbl HBOJIOIUH YelloBeKa. YelloBeuecKue pachl, UX FeHETHYECKOe
POICTBO.

Tema 9. Buocghepa, ee cmpykmypa, ceolicmea u 360110u4u

Crpoenue u cBoiicTBa 6nocdepsl. CTpykTypa U rpaHuibl Onochepsl

Tumer BemecTBa Onocdepsl. DyHKIUH KUBOTO BEIIECTBA

Ajanranyy OpraHu3MOB K YCIIOBHSIM CPEJIbI

Bo3neiictBue 4yenoBeka Ha TPUPOLY M BaKHEHIIME HKOJOTMYECKUE IMPOOIEMBI
COBPEMEHHOCTH.

5. 3onbI 3KONOTHYECKOM KaTtacTpodbl. HekoTopbie mpobiemMbl pernoHaaIbHON 3KOJIOTHH.

NS

0l{€H0‘lele mamepuaibl onsa npomeafcymouuoﬁ ammecmauuu

dopma MPOMEKYTOUHOH AaTTeCcTaluu - 3auem. 3a4eT TPOBOAUTCA B (QoOpME YCTHOTO

cobeceIoBaHuUs.

=

akrwmn

o

8.
9.

Hpumepublﬁ CRUCOK éonpocoe K 3auemy

Omnpenenenue MOHATUS KU3HU. DyHAaMEHTaTbHbIE CBOMCTBA JKHMBOT0. OBOJIIOIHMOHHO
00YCIIOBJICHHBIE YPOBHU OPTaHU3AIINH KU3HH.
KoHuenmuu 1 coBpeMeHHOE COCTOSIHUE MPOOJIEMBI TPOUCXOKICHUS )KU3HU
DOneMeHTHBIN cocTaB )XUBOW MaTepun. Heoprannueckue BemiecTsa U UX poJb.
Crpoenue, CBOWCTBA, (PYHKIIMM aMUHOKHUCIIOT, IENTHU/IOB, OEIKOB.
VYrneBoapl, kinaccupukanus U Ouosormueckas ponb. CTpykTypa, CBOWCTBa H
pacrpocTpaHeHHE B IPUPO/IE OCHOBHBIX MPEJCTaBUTENEH MOHO - TU- U TIOJIMCAXapHU/IOB.
OO0mmass xapakTepucTHKa, OMOJOrHYecKas poJib JIMIUAOB, PAclpOCTpaHEHHE B IMPHUPOJIE.
®dusnonoruyeckas pojib MOJIMHEHACHIEHHBIX )KUPHBIX KUCIIOT.

. buonoruueckne pyHKINY U XUMUYECKHI COCTAaB HYKIEMHOBBIX KUCJIOT. CTPYKTypa U ypOBHU

opranu3zaiuu JIHK. IIpasuno Yapradda u BugoBas cnenupuaHOCTb.
Buner PHK. CtpykTypa u pynkuuu PHK.
Makpospruueckue coequHeHus. CTpoeHue, cBONCTBa, poib ATO.

10. BuramuHsI, knaccupukanus, GyHKIINH BOJO- U )KUPOPACTBOPUMBIX BUTAMHHOB

11. depmeHTHI, UX CTPYKTYpHasi OPraHU3aIMsl U CBOWCTBA.

12. T'opMoOHBI, XUMHUYECKast TPUPOJIA U OMOIOTHIECKAsT POJIb

13. Perumukanus JIHK. I[TonykoHcepBaTuBHBIN MexaHU3M cuHTe3a. [loBpexaeHns u penapamus

JIHK.

14. I'eneTHUECKNI KOJ U €70 CBOMCTBA.
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15. JTHK kak maTpwuiia nporecca TpaHCKPHUIITUN

16. buocunTe3 O6enka (TpaHCIsIIus).

17. JlokyieTO4HBINH YPOBEHb OPraHU3alMN KUBOW MaTepuu. BUpychl.

18. bakrepuodaru. Mopdomnorus, xumudeckuii coctas. [IpakTuyeckoe ucmoib3oBaHue (Haros.

19. buonoruueckoe pa3zHOOOpa3We IKUBBIX OPraHu3MoB. [IpUHIMIBI CHUCTEMATUKH U
TaKCOHOMHH.

20. IIpoxapuoThl, 0COOEHHOCTH CTPOCHUS U UX POJIb B MPUPO/IE.

21. Mup sykapuot. [Iporcxoxxaenue 3ykapuor.

22. Astotpodsl u rerepoTpodsl. ABTOTpodHAS accUMIIISIUA. POTOCUHTE3 U XEMOCHHTES.

23. T'ereporpoduas accummisanus. OkucieHue 0e3 ydyacTHs KHUCIOPOJA. DHEPreTHYECKHi
ahdexr.

24. AspoOHOE OMOIOTUYECKOE OKUCIICHHE: ITYTH OKUCIICHUS U YYACTHHUKH ITpoIiecca

25. Crpykrypa aeixarenbHol nienu. Cuare3a AT®. Duepreruueckuit 3G GeKT ITbIXaHus

26. Knerka—sneMeHTapHas  CTPYKTypHO-(QYHKIHMOHaJIbHAas  OWOJIOTMYECKas  CAMHHUIIA.
OcCHOBHBIE TOJIOKEHUS KJIETOYHON TEOPHH

27. Slmpo kak BaKHEHIasi COCTaBHASA YacThb dYKapUOTHOM KJIeTKU. CTPYKTypHBIE KOMIIOHEHTHI
aapa. YIbTpacTPyKTypHasi OpraHu3aIis XpOMOCOM.

28. Knerka kak oTkpbITas cucrema. OpraHusanusi MOTOKa BemecTBa B kieTke. CTpoeHune U
(GYHKIIMY UTOIUIa3MaTUYECKON MEMOPAaHBI.

29. Crpoenue u GyHKIIMA MUTOXOHIPHIA U TacTua. CUMOMOTeHeTUYeCKasi TEOPHS.

30. Henenue kiaetku. Muto3. Meio3. AMHTO3.

31. ®opmbl pa3MHOKEHHSI OPraHU3MOB: OECIoI0e U MOoJI0BOe. Pa3BuTHE MOJIOBBIX KIETOK
(ramerorenes).

32. OmnonoTBOpEeHUE U SMOPUOHAIIEHOE PAa3BUTHE

33. IoctamOproHanbHOE pa3BUTHE. BiusHHE YCIOBHI OKpY)KalOLIeH cpenbl Ha pa3BUTHE
opranu3MoB. [IpoI0MIKUTENEHOCTD KU3HU.

34. XpomMocoMHasi ~ TeOpHs  HACIIEACTBEHHOCTH.  3aKOHOMEPHOCTH  HACJIEJOBaHUS,
ycTaHoBJIeHHbIE . Menaenem.

35. HacnenoBanue npu3HAKOB, CIECIUICHHBIX ¢ TI0JIoM. KpoccuHTroBep.

36. I'eHoTHm Kak LEIOCTHAS MCTOPUYECKU CIIOKUBIIAscsA cuctema. MEeHOTHN Kak pe3yibTar
peanu3aiy HaclleICTBEHHONW MH(POPMAIIUH B OTIPE/ICTICHHBIX YCIOBUSIX CPEIbI.

37. I'en -pyHKUMOHAJbHAS €IMHUIIA HACJIEJACTBEHHOCTH. MOJEKyIsipHOE CTPOEHHE TIeHa Yy
IPOKAPUOTA U IYKAPHOT.

38. ®opmbl u3MeHunBOCTh. HopMma peakium.

39. Knaccuduxarus myraruii. [ToHATHE 0 XpPOMOCOMHBIX U TCHHBIX OOJIC3HSX.

40. XpoMOCOMHBIE  MyTaluu:  JeJeUuH, AYIUIMKAlUH, HHBEPCHM,  TPaHCIOKAIWU.
[Monurmonust, TeTEPOTUION NS, UX MEXAHU3M.

41. Myrarensl. MyrareHe3 W KaHIeporeHes3. I'eHeTHueckass ONAcCHOCTb 3arps3HEHUs
OKpYKaroleu cpeabl. Mephl 3allKThI.

42. ®axTophl 3BOMIOIMOHHOTO Mpouecca. EcTecTBeHHBIN 0TOOp — HampaBistoLMi (akTop
3BOJIIOIMU. DPOPMBI €CTECTBEHHOTI'O 0TOOpA.

43. YyeHue o MUKpO3BOIIOIMHU. [lonmysuus —3eMeHTapHas 3BOTIOLMOHHAs €AMHUIIA.

44. Bung wu BuUAooOpa3oBaHUS — pe3ylbTaT MHUKpO3BOMIONMHM. BuaoobpazoBanue u
ajlanTalnoreHes

45. TIpobGiembl MakpodBotonnu. KoHBepreHIus 1 napasienu3M. [ TaBHbIE THITBI YBOIIOIIH
rpymni. AjuioreHnes, aporeHes, creruanu3anms, perpecc. [lpaBusia sBOIIOIUHN TPYIIIL.

46. OcHoBHBIE 3TaMbl HUIOTEHE3a

47. AHTpororeHe3: OCHOBHBIE dTambl. Pachl.

48. Konnenuuu 6uocdepsl. DyHKIMHU OMOCepsl B pa3BUTHU MPUPOIBI 3eMITH U TIOICPIKaHUS
B Hell TMHaMu4ecKkux paBHoBecuil. Hoocdepa —BbIcimii sTam 3Bostonun 6uocgepsl.

49. Cpena kak sKosorndeckoe nmoustue. Gakroper cpeapl. IKocucTeMa
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50. AHTpONOreHHbIE 53KOCHUCTEMBl KaK pe3ylbTaT HHAYCTPHAIW3ALUM, XUMHU3AIHH,
ypOaHu3anuu, pa3BUTHs TPAHCIOPTA, BBIX0a B KOCMOC.

PaspaboT4yuku:

éﬁé_yf—— npodeccop, 3aB. kapeapoit  B.IL Canosaposa
(rammuer). ‘
[Iporpamma cocraBneHa B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC BO mo nampasieHuio

06.05.01 buonmxenepust u OnonHGOPMaTHKA.
IIporpamMmma paccMoTpeHa Ha 3acemaHuu  Kadeapbl (U3HKO-XUMHUYECKOH OHOJIOTHUW,
ouonmxxenepun u omonHpopmatuku 19.03.2025 r. mporokoa Ne 12,

3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @o‘_za‘f_

Hacmoawaa npozpamma, ne modxcem 0blms 60cnpou3sedena HU 8 Kakoul popme e

npeosapumenbHO20 NUCbLMEHHO20 Pa3peuieHus Kagheopul-pazpadomyuurKa npozpammel.
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