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Hean n 3aga4u AMCHMILVIMHBI (MOYJIs1):

Hean: dopmupoBaHue METOCTHOW CHUCTEMBI 3HAHMM O CBOWCTBAX M YPOBHSIX OpraHU3alUH
JKHUBBIX CUCTCM, UCTOPUUCCKOM PA3BUTUU KU3HU, XUMHUYCCKUX OCHOBAX JKHU3HCIACATCIBHOCTH,
CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHMU3aly KJIETOK, 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U
U3MCHYHUBOCTH, 0C06€HHOCT$IX PaSMHOKCHHUA W Pa3BUTUA, 06H_II/IX 3aKOHOMCPHOCTSIX
SBOJIIOIIMOHHOTO ~ TIpoliecca, OuMOpa3HOOOpa3uu U CUCTEMAaTH3alMM  KUBBIX  CYIIECTB,
OCOOCHHOCTSIX B3aUMOJICHCTBUS )KUBBIX OPTaHU3MOB, COXPaHEHUU OMOPECYPCOB U CIOCOOHOCTH
HCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS JJI U3Y4EHUS MPO(eCcCHOHATBHBIX AUCLUILINH.

3amaun:

- copMUpOBaTh MPEACTABICHUE O CYIIHOCTH >KHU3HH, Pa3sHOOOpa3HH W YPOBHIX OpraHU3aIHH
OMOJIOTMYECKUX CHCTEM, COBPEMEHHOM COCTOSIHHH, TEPCIEKTUBAX Pa3BUTHS OUOJIOTHYECKUX
HAyK U JaTh OCHOBY JUIS U3y4YEeHUS MPOPECCUOHATBHBIX TUCIUILINH;

- O3HAKOMHTH C 3aKOHOMEPHOCTSIMU Pa3BUTHUS KUBOH MPUPOJBI, OCOOCHHOCTSMH >KHUBBIX
CHUCTEM, AJIEMEHTapHbIM COCTAaBOM >KMBBIX OpraHM3MOB, OOMEHOM BELIECTB U SHEPTHUH, KIETKE,
KJICTOYHOM 1uKie, auddepeHnnanum KIeToK, HACICACTBEHHOCTbIO U  HM3MEHYUBOCTHIO;
TeHEeTUYECKMMU OCHOBAMHU U METOJIaMHU CEJEKIMU; MyTareHHbIMU MPHUPOAHBIMH 3(deKrTamu,
BUJI000pa30BaHHEM U MPUMEHEHUEM SBOJIOIMOHHOTO IMOJX0Ja K M3YYCHHUIO OMOJIOTHYECKUX
MPOIIECCOB;

- paccMOTpETh POJIb OMOJIOTUYECKOTO MHOTr000pas3wsi Kak BeAyIlero (akropa yCTOWYHMBOCTH
JKUBBIX CHUCTEM M Ouocepsl B 1eIOM; MNPUHIUIBI (HOPMUPOBAHUS U (DYHKIMOHHUPOBAHUS
HAJOPraHU3MEHHBIX CHUCTEM pPa3IMYHBIX YPOBHEHM, MEXaHM3Mbl B3aMMOCBSI3M OpraHU3Ma U
Cpelbl, KPYroBOPOT BEIIECTB U TpaHCc(OpMaIiK SHEPTUuU B buocdepe;

- IIO3HAKOMUTH C OCHOBHBIMH KOHUCHIOUIMH U METOJAaMU 6I/IOJIOFI/II/I, BOCHpOI/I3BOZICTBa,
KYJIbTUBHPOBaHUS OM000BEKTOB, MOHUTOPUHTA OMOPECYPCOB, OCHOBHBIMU CTPATETHSAMH OXPaHbBI
NPUPOIBI, BO3SMOKHOCTSMH ~ MCIIOJIb30BAHUU OMOJOTHUYECKUX OOBEKTOB ISl aHAIM3a KauyecTBa
Cpenbl uX OOUTaHUS U Pa3pabOTKH OMOTEXHOJIOTHIA;

- U3YyYUTHh HEOOXOIMMBIN MOHATUHHBIN anmnapat AUCIUILTHHEIL.

1. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII BO

2.1.Yuyebnas mucnurmimuHa «OOmas OWOJOTHUS OTHOCHUTCS K 00s3aTebHON YacTh
nporpammel. M3yuaercs Ha 1 kypce, B 1 cemecTtpe.
2.2. Jlns w3ydeHUs NTaHHON y4eOHOW IMCHWIUIMHBI (MOIYIsi) HEOOXOIMMBI 3HAHUS,
YMEHHUsI U HaBBIKU 1O OMOJIOTUH, XUMUH, PU3UKU, HOPMUPYEMBIE B CPEIHEH IITKOIIe
2.3. IlepeyeHp MOCIEAYIOMUX yIEOHBIX JUCIUTLINH, I KOTOPBIX HEOOXOUMBI 3HAHUS,
YMEHHUS ¥ HaBbIKHU, (popMupyeMble JTaHHOW y4eOHOM muciuruinHoi: «boTtanukay, «3007I0THN»,
«MuxkpoOuonorust u Bupycosiorusi», «Kmnerounast Ouonorus», «buoxumusy, «MonexkynspHas
OuoJorus KIETKN», «bUoNorus pasMHOXKEHUS U pa3BUTHAY, «['eHeThuka», «IBOIIOIMOHHAS
OMOJIOTHSI.

1. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITIJINHBI

[Ipouiecc ocBOeHMS TUCUUIUIMHBI HallpaBiieH Ha (GOPMHUPOBAHUE CIEAYIOLINX 3JIEMEHTOB
komneteHuit B coorBerctBUM ¢ ®I'OC BO u OIIOIl BO no HampaBieHHIO HOJATOTOBKU
06.05.01 «buonnxeHepust 1 6MOMHPOPMATUKAY»

OIIK-1: CriocoGeH npoBOANUTH HAOIIOAEHUS, OMTUCAHUS, HACHTU(PHUKALIUIO U HAYYHYIO
KJIaccU(UKAILUI0 OPraHU3MOB (TIPOKapUOT, TPUOOB, PACTEHUN U )KUBOTHBIX);

OIIK-2: Crioco0OeH HCIoNb30BaTh CHEIHATH3NPOBAHHBIC 3HAHUS (PYHIaMEHTAITBHBIX
paszienoB MaTeMaTHKH, (PU3UKH, XUMUU U OMOJIOTUU JIJIs TPOBECHUS UCCIIEIOBaHUN B 00JIACTH
OnovHX eHepuu, OMOMH(POPMATHKN U CMEKHBIX AUCIUILINH (MOAYJIEH).



Ilepedyenb miIaHMpyeMbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHUIINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUSI KOMIIeTeHIU I

KoMmnerenuus Nuaukaropsl Pe3yabTaTsl 00yyeHus1
KOMIIeTeHIUI
OIllK-1 HJIK onx-1.1 3HaTh: pa3zHoOOpa3He KUBBIX CHCTEM,
Crioco0OeH nmpoBOIUTH JeMoHCTpUpyeT 3HaHUS B | HAYYHYIO KJ1accu(pUKALHIIO
HaOIr0IeHHS, ONTUCAHUS, obnactu HaONIO/IeHNs], | OPTaHU3MOB,  OCHOBHBIE  ITOHATHS,
UICHTHU()HUKAIUIO 1 OIMCaHUs, WJICHTU(DHUKAINU H | IPU3HAKH, 3aKOHOMEPHOCTH
HAYYHYIO KIacCCU()UKALMIO | HAy4IHOU Kiaccu(uKauy | )KU3HEACATENEHOCTH u
OpraHu3MoB (MPOKapHOT, OpraHu3MOB SBOJIOIIMOHHOTO MpoIiecca
TpubOB, PACTCHHUIA U YMeTb: 1eMOHCTPUPOBATH 3HAHUE
JKUBOTHBIX) MPUHIIAIIOB CTPYKTYPHO-
(YHKUMOHAIBHOW OpraHU3aluH
OMOJI0rHYECKUX 00OBEKTOB, UX
pasHOO0Opa3us M METOAOB HX
HaOroneHusl, UACHTHOUKALIH,
KJIACCU(DUKAIIVIH;
Bnanersb: 6az0BBIMHU
MpeICTaBICHUSIMA O MHOT000pa3uu
JKHUBBIX CHCTEM, OCHOBHBIX
3aKOHOMEPHOCTSIX MX
(YHKIMOHUPOBAHUS, IPUHITUTIAX
OpraHu3alyy HAy4HOH
KJ1acCH(UKAIIMK OPTaHU3MOB
HJIK onk1.2 3HaTh: OCHOBHBIE METOBI
HemoHCcTpHpyeT HaOIIOICHUS, UACHTU(UKALINY,
METOAOJIOIr'NM4€CKHUE HAaBbBIKU B KJ'[aCCI/I(bI/IKaHI/II/I 6I/IOHOFI/I‘-ICCKI/IX
o01acTv HAOIIOIEHN, 00BEKTOB;
ONUCAHMS U UACHTUPUKAIIMKY | YMeTh: UCIOJNB30BaTh  MPHHIUIIBI
OpraHu3MOB HaOJTIO/ICHUS, OTUCAHMUS u

UACHTU()UKAIIMYA OPTAaHU3MOB
BiiaeThb: OCHOBHBIMH ITPUHITUIIAMH B
001acTH HAOIFOIEHHS, OTIUCAHUS U
UACHTU(DUKALINH, KITacCUPUKAITUT

OpraHU3MOB

HIIK onk13 3HATB: OCHOBHBIC MPUHIIUIIBL
Brnajgeer HaBbikamMu paOOTHI IO | HAOJIOACHMS, OnMCcaHus,
HaOJIIOIEHHIO, ONMCAHUIO, | UICHTU(DUKAIIUU u Hay4HOUI

UACHTU(PHUKAIMKN W HAYIHOU
KJIACCU(UKAITIH JKHUBBIX
Opra’Hu3MoB

KJIACCU(DUKAITIH KUBBIX OPTaHU3MOB,;
YMeTb: TOpOBOAUTH ONHUCAHUE U
KJIacCH(UKAIHIO OPTaHU3MOB;
Baagern: HaBBIKAMM  OITMCaAHHS,
UACHTA(UKALINH, KIaccupukanuu
YKUBBIX OPraHU3MOB




OIIK-2

Croco0eH  HCIOIL30BaTh
CIICIMATU3UPOBAHHBIC

3HaHUS (YHIAMEHTATBHBIX
pas3aeiion MaTEMaTHKH,
bu3uKH, XUMUH u
OMOJIOTHY JJIs MPOBEICHUS
HCCIIEIOBAHMI B 00JacTH

OMOWHXEHEPHH,
ononHpopMaTuKu u
CMEKHBIX JMCIUIUTAH
(Momymeit)

UK onx-2.1 3HaTh: OCHOBHBIC IIOHATHS, HICH,
JleMoHCTpHpYET JOCTHKEHHS u COBPEMEHHBIC
CHENMANIM3UPOBAaHHbIE 3HAHUS | HApaBIICHUS pa3BHTHS
B oOmacti (QpyHIAaMEHTAIBHBIX | OMOMHXEHEPUH W OHOMH()OPMATHKH,
pasnenoB MaTeMAaTHKH, | B3aHMOCBSI3b c IPYTAMH
¢Gm3uKN, XUMUH, OMOJNOTHH M | €CTECTBEHHBIMH HayKaMu
MEPCIEKTHUBEI YMeTh: 1eMOHCTPHPOBATH
MEXKIUCIUTUTNHAPHBIX MPUMEHEHHUE MOTyYSHHBIX 3HAHUH IS
HCCIIeIOBAaHU I 00BSICHEHHSI BAKHEHUIITUX ITPOTIECCOB,

MPOTEKAIOUINX B KHUBBIX CUCTEMAX;
Baanern: 0a30BLEIMH
NPE/ICTABICHUSAMH O TIEPCIEKTUBAX
MEKIUCIUILIMHAPHBIX HCCIICTOBAHUN
HJIK onk-2.2 3HaTh:  OCHOBHBIE  TEOpUH U

YMeeT UCIoNb30BaTh HABBIKH
NPOBEACHUS HCCIEAOBAHUA B
obnactu OMOMH)KEHEPHH,
OononHpopMaTUKH C Y4ETOM
CTIeHATN3NPOBAHHBIX
(GyHIaMEeHTaIbHBIX 3HAHUH

3aKOHOMEPHOCTH (YHKIMOHUPOBAHUS
OMOJIOTHUECKNX CHUCTEM C IO3MLUH

0a30BBIX €CTECTBCHHOHAYYHBIX
TEOpUil.

Ymern: JIEMOHCTPUPOBATh
3HAYNMOCTh (hyHIaMEHTaTBbHBIX
pa3nelioB  MaTeMaTuKH,  (DU3MKH,
XAMAX W OWojorMH B  00JIacTH

OnomHxeHepur, OMOWH(MOPMATHKU W
CMEXKHBIX TUCILUILINH,
Baapers: 0a30BBIMHU
IpE/ICTaBICHUAMHI 0 MeToax
W3y4YeHHs] OMOJIOTMYECKUX TPOIIECCOB,
1 OMOMaKPOMOJIEKYII .

HJIK onk-23
Brnageer Meromamu  XHMHH,
GU3UKH W MaTeMaTUYECKOTrO
MOJICTTMPOBAHUS TSt
HPOBEJCHUS HCCICIOBAHUN B
obnactu OMOMHKEHEPHH,
ononHpopMaTHKH

3HaTh: OCHOBHBIE [OCTH)KEHHS B
obnactu (hM3UKO-XUMUIECKON
OMONOTMM W TEPCIEKTHBBl  HX
HCIIOJIL30BAHHS;

Ymerb: OcyniecTBIsATh HOUCK
nHGOPMAITUU O METOAAX JIJIS
MIPOBEJICHMSI MCCIICIOBAHUN B 00JIaCTH
OnonHxeHepun, OMOMHPOPMATHKH;
Baanerb: HaBbIKAMU MOMCKA HAYYHOUH

JIUTEPATyPHL, MaTepualioB K
NpPE3CHTAUUAM IO  OIpPEACIICHHBIM
TeMaM MEKIUCUUILUTMHAPHBIX
HUCCEIOBAHUI




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM AUCHUIIMHBI cocTaBiseT 3 3ad. en., 108 vac. u3 Hux jneknui 18 yac, mpakTuueckux 3aHsATUN 18 yac., camocTosiTeNnbHas padbora-
62yac.
dopma NpPoMeKyTOUHON ATTECTALMH: 3a4eT

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

Buabl yueOHoii padoThl,
§ BKJII0Yasi CAMOCTOATEIbHYI0
2 padorty o0y4arommuxcs,
g NMPAKTHYECKYI0 MOATO0TOBKY U
% TPYAO0EMKOCTh
= (B yacax)
= = ®opMbl TEKYILIEr0
= g § E KonrakTHas padota Lesatron :
5% ? ; 5 p ycIeBaeMoCTH;
Ne i/l Pa3nes nucoumJINHBL/ TEMBI ; - =) MIpenogaBaTeis ¢ ®opma
S § g :E 00yJaromuMuCs - NPOMEKY TOYHOI
==} = ‘8 g arrecTanuu
E Cemumapc % (no cemecmpam)
g KHue % g
Jlex| /mpaxrnueck | Komcyimb 5 L§
00701 ue Taluu g =
/mabopatopH 8
bIC
3aHATUA
Jlexnus 1. lpenmer, 3anaum o01Iel OHONIOTHH. \ | Mokman
1 CymHOCTh KHU3HU, CBOMCTBA JKUBBIX CHCTEM. 1 8 2 2 4 VeTHIi ompoc
[IpoucxoxneHne KU3HA. YPOBHHU OpPraHU3alMH.




= Buabl yueOHoii pa6oThl,
<
22 BKJIIOYAsl CAMOCTOATEIbHYIO
@ = a0oTy o0yuyarommxcs
g g P y 00y m ’ ®opMbl TEKYILIEro
@ =i NPAKTUYECKYIO OATOTOBKY U
2 g = KOHTPOJISt
=9 S = 5 TPYAOEMKOCTh
5 < S > yCeBaeMoOCTH;
) T =© (B yacax)
Ne n/mm Pa3gea aucoumJINHbBI/ TEMBI S - = = dopma
fj § = % % S| TNPOMEKYTOUHOH
=] g S KonrakTHas pabora 5 ¥ arrecTanuu
RS
© MpenoiaBareis ¢ g S o (no cemecmpam)
= 00yJaroIMMUCS S &
=
Jlexuumst 2. XuMu4UecKasi OpraHu3aiisi KUBBIX YerHslit onpoc
2 opranm3MoB. Heopranmdeckue v opraHHIeCcKue 1 12 2 8 Hoxnan ¢ mpesenranueii
BEIIECTBA U UX POJIb B KUZHEACITCIHHOCTH.
Jlexums 3. Opranu3anus )KUBOI MaTepun Yerutii onpoc
3 1 -OP 1 pun. 1 10 2 6 Jloxnaz ¢ mpe3eHTanuei
p
Hexnerounsie GopMBbl )KU3HU.
Jlexnms 4. Knetounsie (popMbl )KU3HU. YCTHBIH onpoc
4 Buonornueckoe pazHooOpaszue 1 MPHHIHIIEI 1 12 2 8 Moxnax ¢ npesenTauuei
CUCTEMAaTHKH YKUBBIX OPTaHU3MOB.
Jleknus 5. OOMeH BeIleCcTB U IIPEBpalcHHE YeTHelif onpoc
5 1T . 101 peBpall 1 12 2 8 Jloknaz ¢ npe3eHTanyeit
SHEPrUM B KUBBIX CHCTEMAX.
bl 6. P YcrTHBI onpoc
6 ekius 6. PasMHOKEHHE M Pa3sBHTHE OPraHW3MOB | 4 11 5 7 Jloxnaz ¢ npesenTaneit
Tuns! 1 GopMbI pa3MHOKEHHUS OPTaHU3MOB.
Jlexkuus 7. OCHOBHBIE 3aKOHOMEPHOCTH SIBICHHUSI VCTHBIH 01poc
7 U3MEHUYUBOCTH U HACJIEACTBEHHOCTHA KUBBIX 1 12 2 8 Jloknan ¢ npeseHTanuen
OpraHHU3MOB.
Jlexmus 8. Ob1IMe 3aKOHOMEPHOCTU VCTHEIH onpoc
8 SBOJIIOLIMOHHOIO MPOIIECcCa U ABUKYLIUE CUIIBI 1 11 2 7 Joxnan ¢ npeseHTanuei
SBOJIIOLIUH.
Jlexus 9. buocdepa KTypa, CBONCTBA Yt onpoc
9 CKIL : 0c@pepa, €€ CTPYKTypa, CBOUC 1 10 2 Jloxnaz ¢ npe3eHTanuei
SBOJIIOIUS 6



https://educa.isu.ru/course/view.php?id=42012#section-2
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4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSITEILHOIH Pa00ThI 00YYAIOIIMXCS MO IUCHUIIINHE

CamocTosiTenpHast paboTa 00yJaroIIuXCst Y4eOHo-
OHGHO‘{HOG METOAHUYCCKOC
Cemectp HasBanue pasnena, TemMbl . Cpoku | TpymoeMKOCTb obecrieueHue
Bua camocrosiTenbHOM paboTHI CpEACTBO o
BBITTOJTHEHHS (uac.) CaMOCTOSATEIILHOU
paboThI
IIpeaMer, 3a1auu oOLeH GHOIOTHH. W3yueHne NeKIIMOHHOTO MaTepuaa ¢ CM. paszen 5
CYIIHOCTD JKW3HH, CBOJCTBA KHBBIX UCIIOJIb30BaHUEM KOHCIIEKTOB, JIEKTPOHHBIX Y cTHBI ompoc
’ MaTepHuaoB (Ipe3eHTalu, KHUTH, CTaThb1 OKIIa C
1 cucreM. IIpoucxoxjaeHue  KU3HU p P ’ ’ 1-2 4 N
v ) ‘|1 peKOMEHTyeMOil TUTEPaTyphl, HOATOTOBKA [PE3CHTALHCH
POBHI OpTaHU3aIIIH. K IPaKTHYECKOMY 3aHATHIO, yCTHOMY U
MUCBMEHHOMY OIpOCYy.
XUMUUECKas OpraHU3aLUsl KUBBIX W3yuenne NeKIIMOHHOTO MaTepuaa ¢ cM. paszgen 5
oprarmsmoB: Heopranuueckue u UCTIOJIb30BAHUEM KOHCIIEKTOB, DJIEKTPOHHBIX VCTHEIH onpoc
1 o FaHI/I‘-ICCKI;IC BOIICCTBA 1 MX Donp B |METEPHAIOB (Ipe3eHTaINH, KHATH, CTaThH) 3-4 8 Jlokman ¢
P m p U PEKOMEHIyEMOH JINTEPaTypbl, IOATOTOBKA Ipe3eHTalueH
KUSHENCATCIIBHOCTH. K IPaKTUYECKOMY 3aHATHIO, yCTHOMY U
MCbMEHHOMY OIIPOCY.
OpraHu3aLus KHBOH MATEPHH. W3y4eHnue NeKIMOHHOTO MaTepuaa ¢ CM. paszen 5
Hek/1eTouHbie (hopMBI KH3HH. HCTIOJIb30BaHUEM KOHCIIEKTOB, JIEKTPOHHBIX YcTHBI onpoc
1 MaTepHajoB (IPe3eHTAlUH, KHUTH, CTaThH) 5.6 6 Joxnaz ¢
U PEKOMEH/IyEeMOMH JINTEPATypBhl, IOATOTOBKA TpeseHTalHel
K IIPaKTUYECKOMY 3aHATHIO, yCTHOMY U
MUCbMEHHOMY OIpOCYy.
Krnerounbie Gopmbl KU3HM. U3yueHne JTEKIMOHHOTO MaTepHana ¢ cM. paszien 5
buonorunueckoe pasHooOpasue u HCIIOJIb30BAaHUEM KOHCIIEKTOB, DJIEKTPOHHBIX YcTHBII onpoc
1 IIPUHLUIIBI CUCTEMATUKHU )KUBBIX MaTepHajoB (TIPE3eHTAlNH, KHUTH, CTaThH) 6-7 8 Joknaz ¢
OpraHu3sMoB. U PEKOMEHIyEeMOH JINTEPATyPBhl, IOATOTOBKA npe3eHTauuei
K IIPaKTUYECKOMY 3aHSITHIO, yCTHOMY U
MUCBMEHHOMY OIIpOCY.
OGMeH BEILIECTB 1 [IPEBPAILICHIE W3ydeHue 1eKUMOHHOIO MaTepuana ¢ cM. paszgen 5
SHEPTHH B KUBBIX CHCTEMAX. HCTIONIb30BaHHEM KOHCIIEKTOB, JIEKTPOHHBIX YcTHBI onpoc
1 MaTepHajoB (TIPE3eHTAIlNH, KHUTH, CTaThH) 8-9 8 Joknaz ¢
1 PEKOMEHIYeMOH JINTepaTyphl, MOArOTOBKA npe3eHTanueit

K MPaKTUYECKOMY 3aHATHIO, YCTHOMY U
MMCbMEHHOMY OIIPOCY.
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CamocTosiTenpHas paboTa 00yJaromuxcs

VYuebHo-

METOIUYECKOE
OneHouyHoe
Cemectp Hazpanue pasnena, Tembl . Cpokn | TpymoeMKoCTb obecrieueHue
Bun camocTosTensHOM pabOTEI CpeaCTBO o
BBITTOJTHEHUS (uac.) CaMOCTOSITEIIbHOI
paboTHI
N3ydeHnue 1eKUMOHHOTO MaTepuana ¢ CM. paszzmen 5
PasMHoXeHue U pa3BUTUE OPraHU3MOB|;CIIONB30BAHHEM KOHCIIEKTOB, SJIEKTPOHHBIX YcTHBIN ompoc
1 Tumer w QoOpMBI  Pa3MHOXKEHHS|MATepHANOB (IIPE3E€HTAINH, KHUATH, CTATHH) 10-11 7 Jokmnaz ¢
OpraHu3MoOB. U PEKOMEHIYEMOM JINTEPaTyphl, MOArOTOBKA Tpe3eHTalHeH
K IPaKTU4YE€CKOMY 3aHITHIO, YCTHOMY U
MICbMEHHOMY OIIpOCYy.
OCHOBHbIC 3aKOHOMEPHOCTH SIBIICHHS W3yueHne NeKIIMOHHOTO MaTepuaa ¢ CM. pasgen 5
HUCIIOJIB30BAHUEM KOHCIICKTOB KTPOHHBIX i
M3MEHUMBOCTH M HacHecTBeHHocTH| 1 O/P3OBARMEM KOHCTICKTOB, SIICKTPO YCTHBII onpoc
MaTepHajoB (IPe3eHTAlluH, KHUTH, CTaThH) Joxnaz ¢
1 JKUBBIX OPraHU3MOB. o 12-13 8 .
1 PEKOMCEHYCMOM JTUTEPATYpPhl, IIOATOTOBKA Npe3eHTalneH
K IIPaKTUYECKOMY 3aHATHIO, YCTHOMY U
MUCBMEHHOMY OIIpOCYy.
OG1LHe 3aKOHOMEPHOCTH M3yueHne NeKIIMOHHOTO MaTepuaa ¢ CM. paszgen 5
UCTIOJIb30BAHUEM KOHCIIEKTOB, DIIEKTPOHHBIX it
3BOJIFOIIMOHHOTO MPoOIEcca 1 ’ P YCTHBIA ompoc
MarepuanoB (MIPEe3eHTAINH, KHATH, CTaThH) Jlokman ¢
1 JBIDKYIME CUJIBI DBOJIIOLIUH. o 14-15 7 .
Y PEKOMEHIYEMOM JINTEPATYPHI, IIOATOTOBKA Mpe3eHTalnCH
K IPaKTHYE€CKOMY 3aHATHIO, yCTHOMY U
MUCBMEHHOMY OIpOCYy.
Buocdepa, ee CTpyKTypa, CBOICTBA 1 W3yueHne neKIIMOHHOTO MaTepuaa ¢ CM. paszzen 5
UCTIOJIb30BAaHUEM KOHCIIEKTOB, JJIEKTPOHHBIX it
SBOJIIOLIHS. > p YcTHBIi onpoc
1 MaTepHajoB (TIPE3eHTAIlNH, KHUTH, CTaThH) 16-17 6 Joknaz ¢
U PEKOMEHIyEeMOH JINTEPATyPBhl, IOATOTOBKA npeseHTanueii

K IIPAKTUYECKOMY 3aHATHUIO, YCTHOMY U
UCbMEHHOMY OIIPOCY.

OO0t 00beM CaMOCTOSATEIBHON PabOTHI O AUCHHUILTHHE (Yac) — 62

W3 HuX 00BEM CaMOCTOSATENBHON PabOoThI

00pa3oBaTeNbHBIX TEXHOJIOTHI (uac) -24

C UCIIOJIb30BAHUEM JJICKTPOHHOI'O o6yqu1/151 U JUCTAaHIIUOHHBIX




4.3 Conep:xxaHue y4eOHOIro MaTepuaJia

Tema 1. Ilpexmer, 3agaumn o6mieii Ouosornu. CymHOCTb KM3HHU, CBOMCTBA KHUBBIX
cucreM. [Ipoucxoxaenue ;Ku3HU. YPOBHU OPraHU3aAMUMN

[Ipenmer u 3amaum Owonoruu. OcHoBHbIE MeTOAbl. CyYIIHOCTH HAYYHOTO METOAA.
Buonorus u ee mecto cpenu Apyrux Hayk. 3HaueHue 6uonorun. CucreMsl OMOIOIHYECKUX HAYK.
CoBpeMeHHbIC HaNpaBJICHUS pPa3BUTUS OWOJOrMH, OWOMHXKEHEPHUH U OHOWH(POPMATHKH,
B3aUMOCBSI3b C APYTUMH €CTECTBEHHBIMU HayKaMH

Onpenenenne NOHATUSA «KU3Hb». CBOMCTBa KUBOr0. CUCTEMHO-CTPYKTYPHBIN MOAXOA K
U3YYEHHUIO XM3HHM U OCHOBHBIE METOJbl MCCIEJOBAHUN JKUBBIX CUCTEM JJIsl IPOBEACHHUS
UCCIICIOBaHM B 00J1aCTH OMOWH)KEeHEpUH, OMONH(POPMATUKH U CMEXHBIX JUCLIUIUINH.

IIpobnema BO3HUKHOBEHMS KM3HM. KpeaumoHW3M O MPOUCXOXKICHHUU KHU3HU.
CnonranHoe npoucxoxjaenue xu3nu. OneiTel Jlazapo Cnonanzanu u Jlyu [lactepa. OcHoBHBIE
MOJIOKEHUSI TeOpuu BO3HUKHOBeHUs ku3HU A.W. Omapuna u J[.Xonaerina. Onsitel C.Musiepa
u lOpu c abuoreHHbBIM CHHTE30M. MOHOQHUIECTHYECKHE W TOTU(PETUTHYECKHE THIIOTE3bI
IPOMCXOXKACHUS )KU3HU. Teopus maHCIepMUH.

Tema 2. Xumuueckass opraHu3anusi KUBbIX opranusmonB. Heopranmuyeckme
BeLIECTBA U UX POJIb B )KM3HEAEATEIbHOCTH

EnuHCTBO XMMHYECKOTO COCTaBa HUBOTO. DJIIEMEHTapHBIA COCTaB XMBOW MAaTEpHHU.
Makpo- U MHKpO3JeMeHTbl. MuHepanbHble BEUIECTBA M HUX POJIb B JKU3HEACITEIBHOCTH.
3HaueHue HOHOB. pH cpesbl U poJib HOHOB B €ro MojepkaHuu. bydepHbie cucTemsl.

Bona kak xkommnoHeHT Ouosnormueckux cucrem. CTpykTypa, CBOMCTBA, pOJIb BOJIBI B
JKU3HEIEATENIbHOCTU. BOHBIN MOTEHIIHAIL.

Crtpoenue, cBOWCTBa M (PYHKIMH OPraHUYECKUX COEAMHEHUH, BXOISINIMX B COCTaB
JKUBBIX OpraHu3MoB. DepMEHTBI, POJb BHUTAMHUHOB, METAJUIOB H JPYrUX KOPaKTOPOB B
(GyHKIIMOHUPOBaHUU (DEPMEHTOB.

KpaTkass xapakTepHCcTHKa TOPMOHOB, MX XHMHYECKas MPHUPOAA, OUOJIOTHYECKas POJIb
Maxkpospruyeckue coequHeHUs, X Ouonoruyeckass poiab. OcoOEHHOCTH CTpoeHus, QYHKIUU
HYKJICMHOBBIX KHCJIOT.

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

@opMBl OpraHU3alMy >KUBOIO BEILIECTBA: IOHATHE, PAa3sHOBUAHOCTH. HekieTouHble
¢dopmbl xu3HU. Bupycel m Oakrepuodaru. OTKpbITHE U OCOOEHHOCTH CTPOEHHUS BUPYCOB.
Knaccugukanus BupycoB. BzaumopelicTBue Bupyca ¢ kiaeTkoil. Penpoaykiuus Bupycos.

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

Tema 4. Kuerounbie ¢opmbl xu3Hu. buosornvyeckoe pazHooOpasue W NPHUHIUIBI
CHCTEMATHKHU KUBBIX OPraHU3MOB

Knerounbsie ¢opmbl xu3Hu. IlpokapuoTel ¥ sykapuoThl. CTpyKTypHas OpraHu3aLus
kieTok. [Ipoucxoxaenue sykapuot. bruonornueckoe pazHooOpasue U MPUHLMIIBI CUCTEMATHKU.
I'puObI 1 TprOONOA0OHBIE OPraHU3MBI, PACTEHUS, )KUBOTHBIE, X TPOUCXOXKIACHHUE.

CTpyKTypHBIE YPOBHU OPTraHU3AIlMU KWBOW MaTEPUU: MHKPOCUCTEMBI, ME30CUCTEMBI,
MaKpOCHUCTEMBI. JIMCKPETHOCTD U LIEJIOCTHOCTD KUBOTO.

Tema 5. O0MeH BelecTB M NpeBpPAaLeHHE JHEPTUH B JKMBBIX CHCTEMax

OOMeH BelIecTB MEX/ly OpraHM3MOM U BHEIIHEH cpeoi Kak ycioBue ku3HHU. CriocoOsl
MUTAHUS )KUBBIX OPraHU3MOB. I 'eTepoTpodHbie, MUKCOTPO(HBIE, aBTOTPO(HBIE OPraHU3MBI.
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DOHepreTuyeckuii 0OMeH. DTambl YHEPreTH4eckoro oomMeHa. A’poOHbIe W aHa’pOOHBIC
OpraHusMbl. beckuciopomHoe OKHCIeHue, Wiau Taukonn3. KuciopomHoe OKHCIeHue, WU
naplxaHue. JleruapupoBaHue cyOCTpaToOB U OKHMCIEHHE BOAOPOAA KaK MCTOYHMK DHEPrUM AJIs
cunreza ATO.

Baxmueiimme ¢opmbl mactuaeckoro ooMena. @oTocHHTE3, €ro 3HaYEHHUE, KOCMUYECKast
poib. @Da3bl porocuHTe3a. CBETOBBIE M TEMHOBBIE PEAKIMU (OTOCHHTE3a, UX B3aUMOCBSA3b.
XeMmocuHTe3. POIh XeMOCHHTE3UPYIOMIHUX OaKTepuii Ha 3emiie.

Tema 6. PasmHokeHHe M pa3BuTHe OPraHu3mMoB. Tunbl U ¢GopMbl pa3MHOXKEHHS
OpPraHn3MoB

becniosioe pasmHOxkeHue opranusmoB. IloigoBoe pasmHOXeHHE. OMOpPHOHAIBHOE
pas3BuTHE: APOOIJICHHE, TaCTPYJISAIHMS, IEPBUYHBINA opranoreHes. IlocTamOproHaIbHOE pa3BUTHE.
Cambie HEOObIUHBIE CTIOCOOBI PA3MHOKEHUS PACTCHUN M JKUBOTHBIX.

Tema 7. OcHOBHBbIE 3AKOHOMEPHOCTH SIBJIEHUS] M3MEHYUBOCTH U HACJIEICTBEHHOCTH
’KHBBIX OPraHU3MOB

HacneacTBeHHOCT, M HENPEPBIBHOCTHh >KU3HU. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH.
H3MeHYnBOCTh: KOMOHMHATHBHAs, MYyTAI[MOHHAs. 3aKOH TOMOJIOTUYHBIX psaoB. Poib
HACJICICTBEHHBIX W CPENOBBIX (akTOpoB B ¢opmupoBanuu ¢eHotuna. CoBpeMeHHBIC
JOCTH>KEHUS] TEHETHUKU. DTUYECKHE OCHOBBI UCIIOJIb30BAaHUSI HOBBIX TEXHOJOTHUM.
['enernka nona. Jluddepennuponka moja B mpouecce pa3BuTHs denoBeka. COOTHOIICHUE TTOIOB
y uenoBeKka. XpOMOCOMHBIE O0JIE3HH YeIOBeKa.

Tema 8. O0mue 3aKOHOMEPHOCTH 3BOJILIHMOHHOIO NMpOLECcCa M ABHKYIIHE CHJIBI
IBOJIIOLMHU

OcHoBHbIE YepThl OHMOJIOTHYECKON 3BONIONUU. VIcTOpuUs pa3BUTHS ABOIIOLMOHHBIX UICH.
OpomononHoe yuenue Y. Jlapsuna. OCHOBHbBIE METOJIbI M3YUYEHHUSI SBOJTIOIIMOHHOIO IIpoliecca.
Bun, ero kpurepuu u crpykrypa. Ilomymnsnus — cTpyKTypHas €AMHULA BUAA U dJIEMEHTapHas
enquHuna osBoitouuu. CrocoObl  BUI00Opa3zoBaHus. MukposBostonus. TBopueckas pojb
ecTecTBeHHOTro otOopa. MakpoaBomtouus. Hanpasienust u nytu. buonmornyeckuit mporpecc u
perpecc, apoMopdo3, uanoaganTanus, aereHepauus. [IpuuuHsl 6MOIOrMUECKOro mporpecca u
perpecca. CuHTeTHYECKasi TEOpHUsl IBOJIONUU. Poib 3BONIOIMOHHON TeopuH B (HOPMUPOBAHUU
COBPEMEHHOM E€CTECTBEHHOHAYYHOM KapTUHBI Mupa. DOpMUpPOBaHHE CUHTETUYECKON TEOpUHU
HBONIIOLMU. Pe3ynmpTaThl HBONMIOLMU: MPUCIIOCOOTICHHOCTh OPraHU3MOB K cpele oOuTaHus,
MHOroo0Opasue BHUAOB. [UMOTE3bl MNPOUCXOXKIEHUS UeJoBeKa. YenoBedeckue pachl, HX
T€HETUYECKOE POACTBO. buocounanbHas npupoia 4eioBeKa.

Tema 9. buocdepa, ee cTpykTypa, CBOHCTBA M IBOJTIOLUS

O6mras xapaktepuctuka 6uocdepsl, ee cBoiicTB u rpanuil. Barmsaner B.W. Bepuaackoro
Ha CYIIHOCTb Onocgepsl 1 Hoochepy. Tumbl BemecTBa Ouochepsl. DyHKIMM )KUBOTO BELIECTBA.
Bo3zaeiicTBue denoBeka Ha MPUPOAY W BOKHEHIIINE SKOJOTUUYECKHE MPOOIEMbI COBPEMEHHOCTH.
CocrosiHME OKpY’Kalollel cpeAbl M 3/I0pOBbE YEJIOBEKA. 30HBI SKOJIOTMYECKOM KaTacTpOdbl.
HekoTopsie npo0ieMbl perioHaIbHONW SKOJIOTHH.
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4.3.1 IlepevyeHb CeMHMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne paznena u temsl | HaumenoBanue TpynoemkocTb Onenounsle |Dopmupyemble
AUCHUITIIINHBI CCMHUHApPOB, (qac.) cpeacrBa KOMIICTCHIIN
n/n MIPaAKTHIECKHUX u | Bcero U3 HUX *
n1ab0paTOpHBIX 9acoB | [paKTHYECKast (MHOUKATOPHI)
pabot HOArOTOBKA
2 3 4 5 6 7
IIpenmer, 3agaun | CBOMCTBa, CTPYKTypHO- YcrHbit OIIK-1
1 o0ueit Guonoruu. UepapXUUECKUi onpoc HIK o 1.1
CymiHOCTb KU3HH, | TPUHLIUI OpTraHU3aluN Hoxnan ¢ IC/)IHE-Z
CBOMCTBa JKMBBIX | MMBBIX CUCTEM. 2 Mpe3eHTaIHeH. K onic2.1
CHCTEM. 2
[Ipoucxoxnenue
JKU3HU. VYposHH
OpraHu3aIuu
Xumnyeckas XUMUYECKU cocTaB . OIIK-2
YcerHbii WK o
2 opraHm3auusi  JKHUBBIX | JKHBBIX cucTeM. Poib . 1K 2.1
OpTaHU3MOB: HEOPraHUYIECKHX U I[olic a HIK ok 22 MAK
Heopraunuyeckue U | OpPraHMYEeCKUX BEIIECTB 2 A . OnK2.3
2 npe3eHTanuei.
OpraHuvecKue B JKU3HEAEATEILHOCTH.
BEIIECTBA U HX pOJb B
JKH3HEIeSI TeTbHOCTH.
Opranmzanusa ~ xuBoil | Bupycsl. N OIIK-1
Vel MK o
marepuu. Hexnerounsre | Bakrepuodarn. 1IK1.1
3 ompoc OIK-2
(hOopMBI JKU3HHU. 2
2 Hoxman ¢ HJIK o
npe3eHTanuei. HIK omk 22 HIK
OrK2.3
Knerounsie (bopMBI N O—_— OIIK-1
xu3HU. Bromormyeckoe | Kierounbie bopmsI N HIK onc 1.1
pasHooOpaszue u | xusHU. [Ipokapuotsl u 2 2 p UK o 1.2
Hoknan ¢ HJIK ok 3
TPUHIHATIBI 9YKapHOTBIL .
TIpe3eHTanuen.
CHCTEMAaTUKH  JKHUBBIX
OpTaHN3MOB.
OOMeH  BemecTB ¢ . OIIK-1
VerHbii MK ok
MPEBpAIICHUC DHEPTUU TIK 1.1
5 onpoc OINK-2
B )KUBBIX CUCTEMaX. OOMeH  BemecTB | 2
IpeBpaleHne SHEPTH. | 2 Hoxnan c AJIK o2,
priH. npe3eHTaIuei UK opx 2, MIAK
Or1K2.3
Tuns u OPMBI YcrHbii OIIK-1
Crioco0bt bop TIK o
6 A3MHOKEHUS PasMHOKCHIA orpoc K 11
P OpraHN3MOB. Jloknan ¢ WK onx 12
OPTasH3MoB. Npe3eHTanuen HAK o3
2 2 P M orik-2
UK onk 2.1
Hﬂ]( OnK 2.2 Hﬂ[(
OI1K2.3
OCHOBHEIE DopMBI H3MEHYHUBOCTH. YcrHbIi OIIK-1
7 3aKOHOMEPHOCTH TToHSITHSL O MyTaLUAX U orpoc MK ong 1.1
SIBJICHHUSI M3MEHYMBOCTH | MyTareHHbIX (hakTopax. 2 2 Hoxman ¢ 2“1}5'2 K
W HacleICTBEHHOCTH npesenramei. | /1 omx 22 M
JKMBBIX OPraHU3MOB 113
O6uue OcCHOBBI OIIK-1
8 3aK;I~IOMe HOCTH 9BOJIOIMOHHOTO YcTHblit HIK onk 1.1
p YUYCHHUSIL. orpoc HAK opc1.2
IBOJIIOL[MOHHOTO 2 HIK o1 3
Hoxman ¢ &
npolecca U JBIDKYLIHNE 2 peserTameit OIIK-2
CHJIBI 9BOJTIOLIHH. P ) HIK onx 22 HIAK
OI1K2.3
Bbuocoepa, ee | CTpoeHre ¥ TpaHHUIIBI VeTHbIH 1/?1_2(-1
9 CTPYKTypa, CBoOWcTBa u | Guocdepsr 2 orpoc éZIZT Kt_?gm/
9BOJIIOLIHS. 2 Joxmnan ¢ 5 HIK ome 2> HIK
Hpe3eHTaLHeH. O3
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CTYJIEeHTAMH B paMKax caMocTosiTeJbHoi padoTsl (CPC)

4.3.2 TlepeyeHb TeM (BOMPOCOB), BBIHOCHMBIX HA CAMOCTOSITEJIbLHOE H3y4YeHHE

K KaXXJIO0MY 3aHATHUIO CTYACHTBI CaMOCTOATCIIBHO I'OTOBAT OOKJIand C HpGSCHTaHI/Ieﬁ 1o

OJIHOH W3 BBIOPAHHBIX Te€M. TeMBbI BBIJAIOTCS MPEIOIaBaTeIeM 3apaHee M COTIACOBBIBAIOTCS CO
BCEU TpyNIIOHN.

Tema 3ananue dopMupyemas NAK
n/n KOMIIeTeHLHsI
1. IIpenmer, 3agaum  oOmeil | M3yuuts TeopeTHyecKkuit OIIK-1 OIIK-1
6nonornn. CymHOCTh KM3HH, | MaTepual o BompocaM: Mcropus OIIK-2 UK onk 1.1
CBOIiCTBA  JKMBBIX  CHCTEM. | M 3TaIlbl €e Pa3BUTHs OHOJIOTHU. OIIK-2
IIpoucxoxnenue ku3Hu. | KoHuenuuu W COBpeMEHHOE UK onk 2.1
YpoBHU OpraHu3anuy COCTOSIHUE TIPOOJIEMBI
MPOUCXOXKICHHUSA JKU3HU. OTallbl
Pa3BUTHSA )KU3HU Ha 3emIie.
2 M3yuuth TeopeTuyeckuit OIlIK-2 OIlIK-2
Xumudeckast opraHu3arus MaTepual 1o BOIpocam: HJIK onk 2.1
JKUBBIX OPraHU3MOB: XUMHUYECKUI COCTaB KJICTKH: UK ok 2.2
Heopranunueckue BeuiecTsa u Heopranuyeckue BemiecTa. HJIK onk2.3
UX pOJIb B XKU3HEACATEIBHOCTH | Bopja u HeopraHuueckue HOHBI.
Marible OpraHUYeCcKUe MOJIEKYIIbI.
YpOoBHU OpraHU3alUH CTPYKTYPHI
OETIKOB M HCTOPHUS HX
ycranosieHus. HykienHosbie
KHCJIOTHI-BayKHEHIIIIEe
6uomnonrMepsl. Pok BUTaMIHOB
B OpraHu3Me 4esjoBeka. [ opMOHEI
U UX OHOJIOTHYECKAst POJIb.
DepMeHTHI-ABUTATENN KU3HU.
Pu6o3umsr n JIHKa3umsi.
I'unoresza PHK mupa.
3 Opranusanys )KuBoil MaTepuu. s . OIIK-1 OIIK-1
Hexnerounsie GpopMbl KHU3HH YHHTD TeOP?TquCKHH OIIK-2 UK onk 1.1
garepcnan 1;0 1::01;poca€1:\4. b0 OIK-2
UPYCHI-HEKJIETOYHBI MBI
ncnlsjl}{lpr». BaKTepI/IO(bI;FI/I- HAK o2
WK onk 2.2
€CTECTBEHHBIE CPEACTBa OOPBHOBI
c GaKTepHAMH. IpuoHsI- HIK omxzs
WH(DEKIMOHHbIE areHThI.
4 Knerounsie hopMsI KU3HN. N3yquTsb TEOPETHIECKHIA OIIK-1 OIIK-1
Bronorunueckoe pasnoobpasne MaTepHal 1o BOIpocaM: UK onx 1.1
U TIPUHIUIBI CHCTEMATUKH Kierounsle  (GOpMBI  KHM3HHU. UK ok 1.2
JKUBBIX OPraHU3MOB Apxen Kak oOCOOBI  JIOMEH HJIK onki.3
MIPOKApHUOT. CrpoeHue,
JYKapUOTHOW KJIETKH U (YHKIUH
ee opranemn». CpaBHHUTENbHAS
XapaKTepUCTHKA MPOKApUOT U
sykapuort..Hayunas
KITacCH(HKAIIS OPTaHU3MOB.
5 OOMeH BemiecTB U Wzyunts TEOPETUIECKUI OIIK-1 OIIK-1
MpeBpalIeHue YHEPTHH B MaTepHal 1o BOIpocaM: OIIK-2 UK onk 1.1
JKUBBIX CUCTEMaX. ABTOTpOQHBEIE M TeTepoTpOodHBIE OIIK-2
OpraHu3Mbl. DHEprus B >KUBOH HJIK onix 2.1
npupone. OOMEH BeUIECTB U HJIK onix 2.2
NPEBpAILEHUE 3HEPTUU B JKUBBIX HJIK onikz2.3
CHCTEMax. MexaHU3MBI
00pa3oBaHMS W HUCIIOIH30BAHHS
ATP B KMBBIX CUCTEMAX.
6 Crioco06bI pa3MHOKEHHS W3zyunts TEOPETUUECKUI OIIK-1 OIIK-1
OpraHU3MOB Marepuan no Borpocam: Dopmbl OIIK-2 HJIK onk 1.1
Oecronoro Ppa3MHOXEHUS UK onk 1.2
OpraHN3MOB. [Tonosoe HJIK onix1.3
pa3MHoxeHue. OHTOreHes. OI1K-2
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https://educa.isu.ru/course/view.php?id=42012#section-2
https://educa.isu.ru/course/view.php?id=42012#section-2
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https://educa.isu.ru/course/view.php?id=42012#section-2

HJIK onk 2.1
HJIK onk 2.2
HJIK onka.3

7 OcHOBHEBIE 3aKOHOMepHOCTH | M3yuuts TEOPETUYECKUI OIIK-1 OIIK-1
SBIICHUS ~ WU3MEHYUBOCTH M | MaTepHan 1o BOIIPOCAM: OIIK-2 UK onk 1.1
HACJEACTBEHHOCTH J)KUBBIX | OCHOBHBIE 3aKOHOMEPHOCTH OIIK-2
OpraHu3MOB HE3aBHCUMOTO HacJIeJOBAaHH HJIK ok 2.2

TCHOB W TpH3HAKOB. OCHOBHBIE UK onk2.3
3aKOHOMEPHOCTH  CIICTUIEHHOTO

HacienoBaHus. ['eHeTuka mona.;

DopMbI N3MEHINBOCTH.

8 O6mmue 3aKoHOMepHoCcTH | M3yuuth TEOPETUYECKUI OIIK-1 OIIK-1
SBOJIOIIMOHHOTO Tpollecca W | Marepuan mo Bompocam: OO6mue OIlIK-2 HJIK onk 1.1
JIBUKYIIME CHIIBI SBOJIIOLIUU 3aKOHOMEPHOCTHU HJIK onik 1.2

SBOJIIOIIMOHHOTO  TIpoliecca | HJIK onki 3

JIBIDKYLIHE CHUJIBI SBOJIOIHH. OIIK-2
HJIK onk 2.2
HJIK onka.3

9 Buocdepa, ee  cTpykrypa, . OIIK-1 OIIK-1

CBOCTBa U SBOJIIOLIUSA syuuts TeoPeTquCKm? OIlIK-2 HJIK onk 1.1
Marepuan no BOIIPOCAM:
Buocdepunsrit YpOBEHB OIIK-2
OpTaHN3alUH )KUBOTO. HAK ormx22
WK onk2.3

4.4. MeTonnueckne yKa3aHHus 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl CTYI€eHTOB
4.4. MetoanyecKue yKa3aHHs 110 OPraHU3ALMH CAMOCTOSITeIbHOM PadoThl CTY/ICHTOB
CamocrodrenbHas padoTa CTyI€HTOB IIPECIENYEeT CISAYIOINE LIEIH:
® COBEpILIECHCTBOBAHUE HABBIKOB CamMOOOpPa30BaTeNIbHOW pabOThl Kak OCHOBHOIO IIyTH
HOBBIIIEHUS YPOBHS 00pa30oBaHuUs;
e yrIyOJeHHE U pacIlUPEHUE 3HAHUM 110 IIPEAMETY.
I[lo mucummumue «OOmas  Ouonorus»  HpeIaraloTcs — clueayiomme  (GopMbl
CaMOCTOSITENIbHONU PabOTHI:
a) YruyOneHHBId aHaIW3 HAyYHO-METOJWYECKOH JUTEepaTypbhl W H3Yy4eHHE Y4eOHOTOo
MmarepHaia, peIyCMOTPEHHOT 0 paboueli mporpaMMoi;

0) MOAroToBKAa K KOHTPOJILHOMY ONPOCY Ha MPAKTUYECKUX 3aHATHUSX;

B) MOJArOTOBKA YCTHBIX JOKJIAJIOB C IPE3eHTalUEH;

I) HOJrOTOBKAa K TECTUPOBAHHUIO

ITucomennvie  pabomwl. J{ns1  caMOCTOSTEIBHOTO  H3YYEHUS TEM  PEKOMEHIYeTCs
MCIIOJIb30BaTh OCHOBHYIO M JIONIOJHUTENBHYIO JINTEPATYPY, a TAK)KE HCTOUYHUKHU, HallIEHHbIE IPU
MOMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M MOUCKOBBIX MiaTdopM. [l 3aKkperuieHus: MaTtepuana
pPEKOMEHAYETCs J1eNaTh KpaTKUe KOHCIEKTHI [0 TEME.

Yemuwvui 0oknao — 3to coodbuienue B TeueHne 10 MUH, B KOTOPOM CTYIEHT B JIAKOHMYHOMN
(dopMe T0JIKEH M3JI0KUTh MaTepHall 0 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsICh CIEAYIOLIETO
IUTaHA: BBEJCHHE, OCHOBHAs 4YacTb, 3aKirodeHue. JloKiaa conmpoBOXKIAETCS NPE3CHTALUEH,
OTpakarollled OCHOBHBIE IOJOXEHHUS MO COOTBETCTBYIOLIEH TeMe, BKIIIOYAIOLIEH HarjsaHble
Mmarepuaibl (cXeMbl, Tabmuipl, ¢oro u T.1.). [lo OKOHUAHMM [OKNafa CTYIEHTY 3aJaroT
BOIPOCHI, KaK IpenojiaBaTellb, TaK W CTYIEHTbl, Ha KOTOpbIE MAOKJIAJAUUK JOJDKEH JaTh
MCYEPIBIBAIOIINE OTBETHI.

Kputepuu onieHnBaHus yCTHOTO JOKJIaJa:

- OueHka «OTIMYHO». B JOKIaze MOJTHOCTBIO pacKpbiTa TEMa, IPOaHAIN3HPOBAHO
COBPEMEHHOE COCTOSIHUE BOINPOCA; CTYAEHT CBOOOJHO BIaJ€eT MaTepUalloM, H3JIaraeT €ro
JIOTUYHO, TOCJIEOBATEIbHO, JAKOHHYHO, COONIO/as OCHOBHBIC IpaBHJIa KYJIbTYpPbl pPEUH.
Jloknaz compoBOXKIAeTcs NMPE3EHTALUEH, KOTopas OTpa)kaeT OCHOBHBIE IOJOXKEHMS JIOKJIAZA,
IPE3EHTAIMsl COCTaBJIeHa IPaMOTHO C COOJIOACHNEM 00X TpeOOBaHMMA, MpaBUII MIPUPTOBOTO
oopmIIeHHs, MOJa4YM rpapuueckoro Marepuaia, UMEIOTCS CChUIKM Ha TMpUBEAEHHbIE (OTO,
PHCYHKH, CXEMbI U T.J., IPUBOAMUTCS CIHCOK MCIOIb30BAHHOW JHUTEpaTyphl. [Ipu obcyxaeHnu
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JIOKJIaJIa CTYIEHT JaeT HCYepIbIBAIONINE, ApTyMEHTUPOBAHHBIE, KOPPEKTHBIE OTBETHI Ha
BOIIPOCHI.

- Ouenka «xopoioy». Tema packpbiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuaa, HO
IpU 3TOM MaTepHal B HEAOCTATOYHOW CTENEHU MPOaHATM3UPOBAH aBTOpoM. [Ipe3eHTanus He B
MIOJTHOM CTETEHU COOTBETCTBYET OOmUM TpeOoBaHUsAM. OTBETHI CTYJCHTAa HE HAa BCE BOIPOCHI
SIBJISIFOTCS] ICUEPIIBIBAIOIIMMH U apIyMEHTHPOBAHHBIMU.

- OueHka «yIOBIETBOPHUTEIBbHO». Tema pacKpbiTa HE IOJIHO, MaTepuan MPHUBEACH Kak
npocTasi KOHCTaTanus (akToB, HE NPOAHAIU3UPOBAH, CTYJCHT IOKA3bIBAET ITOBEPXHOCTHBIC
3HaHus.  [Ipe3eHTanusi YaCTHYHO COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBaHusM. [lpu
OOCY)XICHUU JOKJIaAa CTYACHT HE BCErja JaeT NpaBHIbHBIC, HCYEPIIBIBAIOIINE OTBETHI Ha
3aJ]aBaeMbl€ BOIIPOCHL.

- OueHka «HEYIOBICTBOPUTEIbHO». Tema [OKiIaza HE pacKpbiTa, CKYAHBIH 00BEM
NPUBEJCHHBIX MaTEPHAJIOB; MPE3CHTAUsI OTCYTCTBYET. [Ipu 0OCyXIeHNH TOKIaga CTyJIEHT He
JIaeT OTBETHI WJIM OHH HE COOTBETCTBYIOT 33/1aHHBIM BOIIPOCAM.

Pexomenoayuu no noocomoske npezenmayuu.

[Tpesentamuu — cnoco® mnpexacTaBieHUs HHDOpMALWKM, COYETAIONMA B cebe TEeKCT,
THIIEPTEKCTOBBIE CCBUIKH, KOMIIBIOTEPHYIO aHMUMALUIO, TPaQUKH, BHICO, MY3BIKY M 3BYKOBOM
psil, KOTOpBIE OpPraHM30BaHBI B €IUHYIO cpeny. lIpe3eHTanuss MMeEeT CIOXKET, CIICHapuil |
CTPYKTYpPY, OpPTaHHM30BaHHYIO sl YAOOHOTO BOCHpuATHS wuHpopMarmu. OTIMYUTETEHON
OCOOCHHOCTBIO MPE3EHTAIMH SBISCTCS ©€ WHTEPaKTUBHOCTb, TO €CTh cO3JaBaeMas s
MI0JIb30BATENs] BO3MOKHOCTh B3aUMOJICHCTBUS Yepe3 SJIEMEHTHI YITPABICHHSL.

[Tpe3eHTanus Bcerna COCTOUT U3 JBYX OCHOBHBIX KOMIIOHEHTOB: MH(OpMaLnu, KOTOPYIO
BBICTYTAIOUIMIA XOYET JOHECTH JI0 ayIUTOPHH, U MaHEephl n3noxeHus. Hamucanueii Ha Oymare
TEKCT MOMOTaeT 0oJiee YETKO M TOCIIEI0BATEIILHO U3JI0XKUTh MaTepuai. [IpeseHTanuu oObI9HO
nenarotr B PowerPoint, B Impress, nmuoo B Acrobat. XXenarenbsHo npuiepKuBaThCs MPUHIUIA:
OJIMH CJIai/l - OJJHa MBICJIb. TUTYNBHBINA CIIAM JOJKEH COAEpKaTh Ha3BaHHME MPE3EHTALNH, €&
aBTOpa, KOHTAaKTHYIO WH(opManuio aBTopa. Ha BTOpOM crnaiine OOBIYHO MpencTaBiieH IUIaH
IPE3EHTAllMM, OCHOBHBIE pa3feibl MM BONPOCHI, KOTOpble OyayT paccMoTpeHbl. OcTajbHbIE
CJIaiiIbl HY’)KHO CTPOHUTH 110 MOJICIH: TE3UC - apTyMEHTHI — BBIBOJI. BBIBO/IBI BCer/ia TOMHKHO OBITH
JIaHbl SICHO WM JIAKOHWYHO Ha OTHesnbHOM crnaiine. [Ipeamocnenuuii cnaiin MomKeH colepKarh
uHpOpMaNKo 00 HCIIOIB30BAaHHBIX MCTOYHHUKAX JINTEPATYPHl, HHTEpHET-pecypcax. [locnemnmii
CJIaiii MOKET MOBTOPSTH TUTYJIbHBIN ¢ To0aBieHueM (pa3sbl «Crnacubo 3a BHUMaHME! »

Ha cnaiigpl HOMDKHBI MOMACTh TOJBKO CaMble BAXKHBIE TE3WUCHI W JAHHBIC, a TaKXKe
rpadpuyeckuil MaTepuai: AuarpaMMmbl, pUCYHKH, (oTtorpaduu. CrapaiiTech nenaTb claibl Ha
OJTHOPOJIHOM CBeTIIOM (hoHE ¢ Oojee KOHTPACTHBIM TeKcTOM. KirtoueBble ciioBa B MPEAIOKEHUH
Jy4YIle BBIIEIATh )KUPHBIM HIPUGTOM MM LBETOM. TEKCT MUIINUTE KPYITHO, INIOTHO HAOpaHHBIH
TEKCT CJI0KHEE BOCTIPHHUMAETCH.

4.5. IllpuMepHasi TeMaTHKa KypCOBBIX padoT (MPOEKTOB): HE MPEIYCMOTPEHbI Y4eOHBIM
IIJIAHOM.

V. YYEBHO-METOJINYECKOE W WH®OPMAIIMOHHOE OBECHEYEHHME
JUCIHUATLITAHBI

a) repeyeHb JIUTEePaTypbl

1. O6mas Ouonorusa. yd. mocobue ans By3os/ B.II. Canosapoa, U.b. Kuwmwxun, O.B.
My3sanesckas, O.A. bepceneBa; pen. B.II. Canosaposa. Upkyrckuii roc. yH-1, buon.-
noyB. axk. - - Upkyrck: u3a-so UI'Y, 2014. - 603c. ISBN 978-5-9624-1167-5 (52 »x3).

2. buonorus: B 2 kH. [Tekct]: yueb. mist ctya. men. crel. By30B /B.H. fApeirun [u np.] pen.
B. H. Spsirun; — M.: Beicimas mkomna, 2005. - 431 c.: un.; ISBN 5-06-004588-9 (35 5k3.)

15



3. buonorus [Tekct]: yueb. ana cryn. Beicul. yueO. 3aBenenuii /C.I'. MamonTOB [M Ap.];
pen. C. I'. MamonToB; M.: M3narensckuit ieHTp «Axagemusi», 2006. — 576 c.: un.; ISBN
5-7695-2202-X (43 3k3.)

4. Teinop [. buomorus: B 3 T. [Dnekrponusid pecypc| / . Teimop. - DnexkTpoH.
TekcToBbIe 1aH. — M.: bunom. Jlabopartopus 3uanuii, 2015. - ObC "Jlans". - Heorpanuy.
nocry. - ISBN 978-5-9963-2668-6

5. Yuncon K. [IpuHiune! 1 MeTo1bl OMOXUMHH U MOJIEKYJISIPHOM OMOIOTHH [ DIIeKTpOHHBIN
pecype] / K. Yuicon, [k Yonkep. - 2-e uzn. - M: bunowm. Jlabopartopus 3uanumii, 2015. -
855 c. - (Meronpr B Ouonoruu). - Pexxum nocryma: DbC "UznmatensctBo "Jlawp". -
Heorpanuu. nocrym. - ISBN 978-5-9963-2877-2.

6. KonuueB, Anekcanap CepreeBud. Monekynsipas ouonorus [Tekcr]: yued. s cTym.
By30B / A. C. Konnues, I'. A. CeBacTtbsiHOBA. - 2-¢ W31., Ucnp. - M.: Akagemus, 2005. -
398 ¢.(59 5k3.).

7. Pasun C. B. XpomaTtuH: yrakoBaHHBIN reHOM [DnekTpoHHsbiid pecypc] / C. B. Pazun, A.
A. beictpunikuii. — M.: bunowm. Jlaboparopus 3nanuii, 2012. - 170 c., Pexxum moctyma:
ObC "UsnparensctBo "Jlanp". - Heorpanuu. nocrym. -ISBN978-5-9963-0751-7

8. Uennos 10.C. Beenenue B kietounyro ouonoruto [Tekcr]: yueb. ans yu-tos, / FO. C.
YeHos. - 4-¢ usf., nepepad. u A01., crep. u3d. - M.: Anbsuc, 2015. - 494 c.: ui., - (30
9K3.).

9. Opno H.C. Dkomoruss u oxpaHa Ouocdepbl NpH XUMHUYECKOM 3arpsi3HEHUH:
Yuel.nmocobue ansg XuUM., XUM.-TexHOJ. W Ouwon. cmeu. By3oB/ J.C. Opnos, JLK.
CaposuukoBa, M.H. Jlo3zanoBckas. — M.: Beicmr. mk., - 2002. — 334 c¢. ISBN 5-06-
004 099-2 (7 ax3.)

10. Epémuenko O.3. Yuenue o 6uocdepe: y4ued. mocodue uist CTy. BhICII. yueO. 3aBe/IleHUI
/ 0.3. Epémuenko. — 2-e u3a.mepepad. u gomn. — M.: M3naTenbckuii HeHTp «AKaaeMHus»,
2006. — 240 c. ISBN 5-769502769-2. (12 3k3.)

11. Anekceenko B.A. XKuznenesrenbHocTh U Onocdepa: YueOHoe mocodue. — M.: Jloroc,
2005. — 232 ¢. ISBN 5-94010-318-9 (3 3k3.)

12. Pyaqun A.b. Dxosiorusi MOMyJsSIAA W COOOMIECTB: YYEOHUK JUISL CTYH. BBICIIL y4eO.
3aBenenuii / A.b. Pyaun. — M.: U3natensckuii meHTp «Akamemus», 2006. — 352 c. ISBN
5-7695-2962-8 (10 3k3.)

0) mepuogUYecKHe U3TAHUS
XKypuan obmieit 6uomoruu - https://sciencejournals.ru/journal/obbio/
Ycnexu coBpeMeHHOM Onosoruu - https://sciencejournals.ru/journal/uspbio/
Dxomnorus - https://sciencejournals.ru/journal/ekol/
Dkosorus U Ku3Hb - hitp://www.ecolife.ru/
Nature- https://www.nature.com/

B) CIIHCOK aBTOPCKHX METOANYECKHX pPa3padoTok:
1. O6mast 6monorus. yu. mocooue st By3os/ B.II. CamoBapora, U.b. Kumwxun, O.B.
My3sanesckas, O.A. bepcenesa; pea. B.I1. Canosaposa. - Upkyrck: n3n-so UI'Y, 2014. - 603c.
ISBN 978-5-9624-1167-5 (54 x3).

r) 0a3pl JaHHBIX, HH(POPMAILHOHHO-CIIPABOYHbIE 1 TONCKOBbIE CHCTEMBI

1. http://elibrary.ru/defaultx.asp - wayuHas osnekTpoHHas OWOIMOTEKa, KPYHMHEHIIHWIt
poccuiickuii MH(POPMAIMOHHBINM MOpPTal B O0JACTHM HAYKH, TEXHOJIOTHH, MEIUIMHBI |
o0pa3zoBaHusl, cofepxKamuil pedepaTsl U MOJHbIE TEKCThI HAYYHBIX CTaTeH U MyOIMKAIHMA.
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2. https://lcyberleninka.ru  —  poccuiickas Hay4yHas ~ JJIEKTpOHHas  OuOJIMOTEKA
«KubepJlennnkay.

3. Hudopmarmonnas cucrema «EauHoe OKHO J0CTyna K 00pa3oBaTeIbHBIM PECypcam»
(http://window.edu.ru)

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

5. Ob WM3parenbckoro meHTpa «Akagemusi». Axapec nmoctyma: http://www.academia-
moscow.ru

6.  http://www.biology.ru — caiit, coxmepxammii HHGOPMALHIO IO BCEM pasciiaM
JMCIUILIMHBI 00Ieil GHOIOTHH

7. http://lwww.college.ru — caiit, comepsKaiuii OTKPBITBIC YUCOHUKH IO €CTECTBEHHO-
HAYYHBIM TIPEIMETaM

8.  http://www.elementy.ru — caiit, comep:kamuii HHGOPMALMIO TI0 BCEM pa3jeiiaM
JIMCIUTLTHHBI

9.  http://www.naturalscience.ru — caiiT, MOCBSIICHHBIH BOINPOCaM E€CTECTBO3HAHUS
http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://tusearch.blogspot.com - TIOMCK 3JEKTPOHHBIX KHUT, ITYOJHKAIMi, 3aKOHOB,
I'OCTogB Ha caifTax HayYHBIX SJIEKTPOHHBIX OMOIMOTEK.

11. Google Scholar —TToruckoBas cuctema 1Mo Hay4HOU JIUTEPATYpeE.

12. Science Research Portal - Hayunas mnowuckoBas CHCTEMa, OCYIIECTBIISIONIAS
MOJTHOTEKCTOBBIA MOKMCK B JKypHAJIaX MHOTHMX KPYIHBIX HAy4YHBIX M3ATEIbCTB, TaKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. WMmer cratbyl U JTOKYMCHTHI B
OTKpPBITBIX HaydHbIX 0a3ax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYEHUE JIUCHUIIJIMHBI
MOAYJIsd)
6.1. YueOHo-1200paTOopHOE 000py10BaHuE:

e Ayauropusi JUIs TPOBEICHHS 3aHSATHHA JIGKIMOHHOTO THIIA. AyTUTOpHS OOOpYAOBaHa:
CIIeNMaTU3UPOBaHHON (yueOHOIl) MeOenbro; 00OpylIOBaHA TEXHHUUYECKUMHU CpEACTBAMU
oOyuenust: [Ipoextop Epson EB-X03, Dxpan ScreenMedia, /locka aynutopHasi.

e AynuTtopusi JUIsl IPOBEACHUS 3aHITUNA NMPAKTUYECKOro TUmHa. AyIUTOpHs 000pyAOBaHa:
crienManu3upoBaHHOl (yueOHOH) MeOenplo Ha 12 mocaoyHbIX MecT; 00opyloBaHa
TEXHUYEeCKUMHU cpeacTtBamu oOydenus: [Ipoextop Epson EB-X03, Dkpan ScreenMedia,
Jlocka ayautopHasi MenoBasi, MarHuTHast, Jlaboparopust opran xumuu - Illkad BeITSKHON
AD-221- 2 mr., Xumuyeckuit mkad (cremnax) -1 mr., JlabopaTopHBIiA CTO C BEIKATHBIMH
TymMbamu — 5 mr., XOMOAWIbHUK «MMHCK» - 2IIT., Anmapar s BepTHKAIbHOTO
anekTpodopesa — 1 mr., Bakyymusiit ucnapurens PBO-64 — 1 mr., Bonstmerp BY-15 -1
mit., Jlesuarerparop Y/-20 — 1 mr., U3MepuTenh HOHHBIX CONPOTUBIICHUH (MMIIEAaHCa) -
1 mr., Hcrounuk nutaHus Uit anektpodopesa «Ombd» — 1 mr., Ocummnorpad
yHHBEpcanbHBINA aByxirydeBoid C-55 — 1 mt., Tepmocrar TC-80 — 1 mir., llearpudyra K-
24 — 1 wr., Hentpudyra MIIB-310 — 1 wT., cayxkamumu A1 OpeaCTaBIeHUs Y4eOHOM
uH(popMaluy 1o gucuuiInHe «O01as 61oI0rus».

o KowmmbloTepHslii kiacc (yueOHast ayAuTOpusl) AN TPYNIOBBIX M WHIUBUAYATbHBIX
KOHCYJIbTAllMM, TEKYIIero KOHTPOJIA M TPOMEKYTOYHOM aTTecTalld, OpraHU3allH
CaMOCTOSITENIbHOW paboThl. AynuTopHst 000OpyJOBaHA: CIEMUATU3UPOBAHHON (y4eOHOI)
Mebenpio Ha 20 MOCaJoYHBIX MECT, JIOCKOM MeloBoil; 000pyAoOBaHa TEXHUYECKHUMH
cpenctBamu oOyuyeHus: Cuctemusiii 610k PentiumG850, Monutop BenQ G252HDA-1
mT.; Cucremusiii 6;okAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mt.; CuctemMHbIit
6mok PentiumD 3.0GHz, Monutop Samsung 740N — 3 mt.; Mono6mok IRU T2105P — 2
mT.; Cuctemubit 6ok Pentium G3250, Monutop BenQG955 — 1 mit.; CuctemHsiii 610k
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Pentium G3250, Monutop BenQ GL2250 — 1 mr.; Cuctemusiii 610k Pentium G3250,
Monutop Samsung T200 HD — 1 mr.; Cucremnsiii 6ok Pentium G3250, Monutop
Samsung T190N — 1 mwt.; Cuctemnsiii 6ok Pentium G3250, Monutop Samsung 740N — 1
mt.; [IpoexkTop BenQ MX503; skpan ScreenVtdiaEcot. ¢ HeorpaHUYeHHBIM JTOCTYIIOM K
cetru MutepHer u oOecneueHHMEM JOCTyHa B AJIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aIuu.

o IlomemeHust s XpaHEHUS W NPOPHIAKTHUECKOTO  OOCTYXKHBAaHHS  Y4eOHOTO
o0opynoBanus. Ayautopusi oOOpyIOBaHA: CIEUUATM3UPOBAHHOW  MeOenbio Ha 8
NOCaJ0YHBIX MecT; BoiTsokHON mikad — 1mr., Jlamunapusnii mxad — 2 mr., Tepmocrar TC-
80 — 2 mrT., JlaGoparopHplii cTONM MeTayuimueckuii — 3 mmT., JlabopaTopHbIii cTON C
PE3MHOBOM TMOBEPXHOCThIO — 2 1IIT., XOJOAWIbHUK «ATiant» — lmT. Mukpockon
MOHOKYJIsIpHbIN — 8 1T, Mukpockon «buosnam»-1 mir., Crepunuzarop napooit BK-75 IIT
«T3MOM» — 1lmr., Ilunerka aBromaruueckas Jlennumer 0,5-10 m-1 mr., Ilunerka-
no3arop-1 mTt., Mukpockon Levenhuk D870T tpunokymsap-1 mr., [Ipoexktop OBepxen-1
wt., [Ipoextop View Sonic-1 ., IIpoektop View Sonic-1 mT., Hoyroyk Lenovo-2 .,
[TpunTep Brother -1 mt., [Ipuntep Canon -1 miT.

Xpomarorpad KHUIAKOCTHBI MHKPOKOJIOHOYHBIH «Munuxpom-6»; HanodoTtomerp
Pearl - 11ut; ®epmentep Minifors Speco 6akTepuanbHbIii- 1 mIT.

6.2. IlporpammHoe o0ecnieyeHue:

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

Kaspersky Endpoint Security mis ousneca - Cranmaptaeiii Russian Edition. 250-499.
®opyc Konrpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JIum. Ne1B08161103014721370444.

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

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIunensun Microsoft 41059241.

Office 365 mpodeccronanpHblil It0C A5 yyanmuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnyeckue u JIeKTPOHHbIE CPEACTBA:

L4 HpeBeHTaHI/II/I 110 TEMaM Kypca,
e (Cucrema QJICKTPOHHOT'O TCCTUPOBAHUA HA Oaze O6paSOBaTeJ'IBHOFO rnopraja Educa

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

I[J'ISI OCBOCHUA JAUCIHUITIIMHBI «061_1_[351 OHOJIOTHS MMPUMCHATIOTCS CJICAYIOIIUC

00pa3zoBaTebHBIC TEXHOJIOTHUH:

- HHd)OpMal/ﬂ/lOHHa}Z JEeKYUs. JIeK1us — 3TO CcXKaToe MU3JI0KEHHE OCHOBHBIX HayYYHBIX (I)aKTOB,

YTO SIBJISIETCS 0301 IJIs1 aHATM3a PACCyKISHUM, OT[CHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJEHTOB NpPeoOpa3OBHIBATH YCTHYIO M IHCBMEHHYIO

MH(pOpPMALIMIO B BU3YAJIbHYIO POpPMY, UTO QOPMUPYET Y HUX NMPOPECCHOHAIBHOE MBIIIIEHUE 3a
CUeT CHUCTEeMaTHU3allMd M BbIIEICHUS HauboJjiee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya MpernojaBaTeliss HCIOIb30BaTh Takue (OpPMbI HArIsSAHOCTH,
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KOTOpBIC Ha TOJBKO JIOMOJHSIOT CIOBECHYIO MH(OPMAIMIO, HO U CAMU SIBJISIOTCS HOCHTEIISIMU
uHpOpMaNUU (CXEMbI, PUCYHKH, CIANIBI-IPE3CHTAIINH, U T.11.). DTOT BHJ JEKIUH JYy4IlIe BCEro
UCIIOJIb30BATh Ha JTAlle BBEJICHUS CTYJICHTOB B HOBBIW pa3zei, TEMY AMCIHUILIHHBL.

- [Ipobnemnas nexkyus. B otnuuue ot conepkanusi ”HGOPMAIIMOHHOM JICKITHH, KOTOPOE
npejaiaraeTcsl TpernojaBaTeeM B BHJIC HM3BECTHOTO, IOJICKAIIETO JIUIIb 3allOMHUHAHHIO
Marepuaia, Ha MpOOJIEMHOH JIEKIIMM HOBOE 3HAHHWE BBOJUTCS KakK HEM3BECTHOE IS
oOyuaronuxcs. [IpoOnemHass NeKIMs HAYMHAETCS C BOIPOCOB, C IOCTAHOBKH MPOOJIEMBI,
KOTOPYIO B XOJI¢ HW3JIOKCHHUS MaTepualia HEOOXOJWMO pemnTh. JIeKIUs CTPOWTCS TaKUM
0o0pa3oM, YTO TO3HAaHHUS OOYYAIOIIEroCs MPUONMKAIOTCA K TOMCKOBOHM, HCCIIENOBATEIbCKON
NEeSITEIPHOCTH. 37IeCh YYacTBYIOT MBIIUICHUE O0YYAIOMIEroCsl U €ro JMYHOCTHOE OTHOIICHHE K
yCBaWBaeMOMY MaTepHaiy.

- Jlexyus-6eceoa. llpeamonaraer HEMOCPEACTBEHHBIH KOHTAaKT TMpENojaBarest ¢
ayautopueit. [IpenmyiecTBo JeKuuu-0ecepl COCTOMT B TOM, YTO OHA MO3BOJISIET NPUBJICKAThH
BHUMAaHHE CTYJICHTOB K Han0OJee BaXHBIM BOIPOCAM TEMBbI, ONPEIENATh COJEPIKAHUE H TEMIT
U3JI0KEHUs1 y4eOHOro MaTepralia ¢ yueToM 0COOEHHOCTEH CTYACHTOB.

- [Ipaxmuueckue 3anamusi — 3TO 3aHATHE, POBOJAUMOE TI0]] PYKOBOJICTBOM TPEIOIaBaTes
B yueOHOW ayJUTOpUH, HAIPABICHHOC HA YIIIyOJICHHUE HAyYHO-TCOPETHYCCKUX 3HAHUN U
OBIIQJICHUE OIPEIEICHHBIMA METOJAaMU CaMOCTOSTEIBHOH paboThl, KOTOpoe (HOpMHpYET
npakTruueckue ymeHus. OHOM U3 GOpM MPAKTHYSCKUX 3aHITUH B BY3€ SBJISICTCSI CEMUHAP.

- Cemunap-uccredosanue. TEXHOIOTHS TPOBEACHUS TaKOTO CEMHHAapa MOXET OBITh
pa3IM4HOW, B 3aBHCUMOCTH OT TOTO, KaKOW METOJ 3aJlOKEeH B €ro OCHOBY. B pamkax
TUcIUTUTMHBL «OO0mIass OUOJIOTHS» TPOBOJUTCS CEMHHAP C IOATOTOBKOW M 3aCiylIMBaHHUEM
JIOKJIaJI0B TI0 aKTyaJbHBIM Ipo0JieMaM TCOPUH U TIPAKTHKH U MOCIICIYIOIINM HX 00CYXKICHUEM.

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

-/lucmanyuonnvle obpaszoeamenvHvle MEXHONI0UU. [Mon JMCTaHIIMOHHBIMU
00pa30BaTeIbHBIMU TEXHOJOTHSIMHA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOTHHU, PEan3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH(OPMAIMOHHO-TEIICKOMMYHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHUM
nuciuIUMHbL - «OOImasi  OUMOJIOTHS» HUCHOJNB3YeTCs KOMIIBIOTEPHBIC CETEBBIC TEXHOJOTHH
(MHTEePHET-TEXHOJIOTUU) — CHOCO0 AMCTAHIMOHHOM Tepenauyd WHQOpMAIMK, OCHOBAaHHBIA Ha
UCIIOJIb30BaHUU TJIO0AJBHBIX U JIOKAIBHBIX KOMITBIOTEPHBIX CETEH JIsi 00eCreueHus JT0CTyIa
oOydJaronmxcss K HHGOPMAIMOHHBIM 00pa30BaTelIbHBIM pecypcaM ¥ Ui  (pOpMHUPOBAHHUSI
COBOKYITHOCTH METOJIUYECKUX, OPTraHU3aIlMOHHBIX, TEXHUYECKMX W MPOTPAMMHBIX CPEIICTB
peajM3alui W YIpaBieHHsS YYeOHBIM TPOLIECCOM HE3aBHCUMO OT MeCTa HaxXOXICHHS €ro
cyObekTOB. [l oOpraHM3anMHM JUCTAaHIMOHHOTO OOY4YeHHs Ha OCHOBE OJTHUX TEXHOJIOTHH
UCIIOJIB3YETCS CIEIUaTU3UPOBAHHOE MTPOTPaMMHOE CPEJICTBO - 00pazoBaTenbHBIN mopTan UT'Y
(educa.isu.ru).

VIIILOOEHOYHBIE MATEPUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIUU

OHeHOlIHble mamepudibl meKyuieco KORmpo.ia
B pamkax muctunmuabl «O01mias OMOIOTHSY UCTIONIB3YIOTCS Ceayromre GopMbl TEKYIIETo
KOHTPOJIS:

*  KOHTPOJb PabOTHI HA CEMHUHAPCKUX 3aHATUAX (YCTHBIN OMPOC)
*  KOHTPOJIb CAMOCTOSTEIbHOM paboThI (YCTHBIN JOKIIAJ C MPE3ESHTALIUEH ).

Ha3nauenue o1leHOYHBIX CPEACTB: BBIIBUTH chopmHupoBaHHOCTh komnereHiui OIIK-1,
OIIK-2 (cm. m. Ill). CrymeHTbl, HEe BBIMOJHHBIIKE TPEOOBAHUS TEKYHIETO KOHTPOJS HIIH
MOJIyYMBIIME UTOIOBYIO OLIEHKY TEKYIIEH yCIIEBAEMOCTH «HE YJOBJIETBOPUTEIBHO», CUUTAETCS
UMEIOIIUM TEKYIYI0 3aJ0JDKeHHOCTh. OOydaroluecs, UMEIIUe 3aJ0/DKEHHOCTH, IOJKHBI
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JIMKBUUPOBATL UX HC MMO3JHCC, YCM 3a HCACIIIO 10 Havdalla HpOMG)KyTO‘IHOfI aTTeCTaluu.

BOHpOCLI JJIA TIOATOTOBKH K CEMUHapaM

Tema 1. IIpeomem, 3a0auu oouieit ouonozuu. CyuyHocmp Hcu3Hu, C6OUCHEA HCUBHIX
cucmem. Ilpoucxosricoenue xcusnu. Ypoeuu opeanuzayuu

1. Tlpeamer w3ydeHHs] NUCHMIUIMHBI, IEIM WU 3adadd obmel Owmonormu. HampaBrnenus
COBpPEMEHHO Onosioruu

2. OmpeneneHue MOHIATHS «KU3HBY. CBOMCTBA XKMBOTO. OCHOBHBIE METO/IbI MCCIICIOBAHUI

JKHUBBIX CHCTEM.

YpoBHU OpraHU3aIMK )KUBOW MAaTEPUH, UX XapaKTEPUCTUKA.

4. Tunore3za PHK mupa.

w

Tema 2. XumMuueckasi OpraHusanusi 3 KMBbIX opranu3moB: Heopranmuyeckue
BelllecTBa U UX POJIb B KU3HeAeATeJbHOCTH

DneMeHTapHbIA COCTaB KUBOM Matepuu. Makpo- 1 MUKPO3JIEMEHTHI.

Pois monos B nonaep>xanuu pH. BydepHsie cucremsr

CrpykTypa, CBOWCTBA, POJIb BOBI B )KU3HEAEATEIbHOCTH. BoHbII noTeHnall.

Mauible opraHu4ecKue MOJIEKYJIbI

Crpoenue U pyHKIUH YTI€BOAOB U JIUIIHJIOB

Crtpoenue, CBOMCTBA aMUHOKUCIIOT, NMEeNTUI0B. OCOOCHHOCTH NENTUIHOMN CBSI3H.
CaoiicTBa, pyHKIMH, KIacCU(PUKAIUs OSITKOB.

@depMeHThl, UX CTPYKTYpHasi OpraHu3alius, CBOICTBa, pOJib BUTAMHUHOB, METAJNIOB U
Ipyrux Ko(akTopoB B (PyHKIIMOHUPOBAHUU (PEPMEHTOB.

9. TopMOHBI, X XUMHUYECKasi IPUPOAA, KIaCCUPHUKAIHS, OMOIOTHIECKAst POJIb

10. Butamunsl, pyHKIIUN BOAO- U KUPOPACTBOPUMBIX BUTAMUHOB

11. Ctpykrypa u Buasl HykieoTu10B. CtpoeHue ATO.

12. HyknenHoBble KMCIOThI-BaXHENUIIINE OMONIOIMMEDHI;

13. Ctpykrypa, ypOBHH OpraHu3alliy, CBOKWCTBA, BakHewmue pynkmnn [JHK.

14. 'eneTryecKnii KO U €TO CBOICTBA

15. OcnoBusbie Bunbl PHK. CtpykrypHas opranuzanus u gynkuuu TPHK, MPHK, pPHK.

16. Pu6o3umsl u JIHKazumsr

LN~ wNE

Tema 3. @opmut opzanuzayuu xcueoit mamepuu. Hexnemounvie gpopmol ycusnu

1. OrtkpbiTHE, 0COOEHHOCTH CTPOEHHUS, Kiaccu(uKalus BUpycoB. PermpoayKiius BUPYCOB.

2. Baxrepmodaru: crpoeHue, CBOWCTBA, JKU3HEHHBIN IIMKII U PUMEHEHHEe OakTeprodaros.
(aros.

MeTto/1bl KyJIbTUBUPOBAHHUS U UACHTU(UKAIIUYA BUPYCOB

[TproHbI- HH(EKIMOHHBIE areHThI

»ow

Tema 4. Knemounwvie popmur soncusnu. buonocuueckoe pasnoobpazue u npunyunsi
CUCIEMAMUKU HCUGHIX OPZAHUIMOE
Knerounsie hopmbl xu3Hu. CpaBHUTENbHAS XapaKTEPUCTUKA TPOKAPUOT U SYKAPUOT
baktepuu, 0cOOEHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH
Apxeu: 0COOEHHOCTH CTPOEHUS U MPOLIECCOB JKU3HEESTEIbHOCTH.
CxopncTBa U pa3nuyus 3yKapuoT, apxei, OakTepu.
Crpoenue, 3yKapuOTHOM KIETKH U (YHKIIUU €€ OpTraHeII
[Ipoucxoxaenue sykapuoT. bruosornueckoe pasHooOpazue U NPUHLUIIBI CHCTEMATHKH.
Crpoenue U GyHKIIUH XPOMOCOM.

NoabkowhE
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AnomnTo3. PU3HOIOrMYECKUNM CMBICI 1 OCOOEHHOCTH artonTo3a

Tema 5. Oomen geujecme u npeepauieHue IHEPZUU 6 HCUBGHIX CUCIEMAX
CriocoObl MUTaHUS )KUBBIX OPTaHU3MOB.

Bunbl 1 peBpalieHysi 3HEpruy B OpraHu3Me JHEPreTH4ecKuii 0OMEH.
LenTtpanbHas posiib AT® B sHEpreTUKe KIETKHU.

beckucnoponHoe okucieHue

Kucnoponnoe okucnenue, uin JIbIXaHue.

@DOTOCHHTE3, €r0 3HAYEHUE, KOCMUYECKAs! POJIb.

XemocuHTe3. Poiib XeMocHHTE3UpYOMKX OakTepuil Ha 3emiie

Tema 6. Cnocoowvl pazmuodrcenus op2anu3mos

Kiterounslii IUKI: ONpeAesieHue, CTaauu.

MuTto3 1 Meli03 U ux 6uonoruueckoe 3HaueHue. CxoACTBO U OTIIMYUE MUTO3a U Mei03a.
becnionoe pasMHOXEHHE U €70 BUABL.

[TonoBoe pazmHoOxkeHue. ['amerorenes.

OnTrorenes.

[ToctambpuonanbHoe passutue. [lepuoa crapenus. ['unoressr crapeHus.

Tema 7. Ocnosenvle 3aKOHOMEPHOCHMU SABJICHAS U3MEHYUBOCTH M HACJIEICTBEHHOCTH
JKMBBIX OPraHU3MOB

OcCHOBHBIE 32aKOHOMEPHOCTH HE3aBHCUMOI'O HACJIEOBAHNS F€HOB U IPU3HAKOB.

OcHOBHbIE 32aKOHOMEPHOCTHU CLIEIUIEHHOTO HacJe10BaHus. | eneTrka noma.

®opmel u3MeHunBocTH CLENIEHHOE HACIEN0BaHuEe TeHOB U IpU3HaKkoB. KpoccuHrosep

KAaK MEXaHU3M, OIIPEAEISAIOIINI HAPYILICHNS CLICTUICHHS T€HOB.

OCHOBHBIE TIOJIOKEHHMSI XPOMOCOMHOW TEOPUM HACJIEICTBEHHOCTU. ['€HHBIE KapThbl

XPOMOCOM.

OcHOBHBIE MeXaHU3MBbl omnpeneneHus noina. JuddepeHuupoka mnosa B mporecce

pa3BUTHS YEIIOBEKA.

Ponp HacneaCTBEHHBIX M CPeAOBBIX (AKTOpoB B  (HOpMUPOBAHMM  (EHOTHIIA.

Monuduxaronsas n3aMeHunBocTh. Hopma peakuyu npusHaka.

I'enoTnMYeckass M3MEHYMBOCTb. 3aKOH T'OMOJIOTMYECKHX PSIIOB B HACJIEICTBEHHOU

n3meHunsBoctu H.M. BaBunosa.

MyTtareHHsle (akTOpbl U MyTallUd. 3HaYeHHE M3MEHYMBOCTH B JKH3HU OPraHU3MOB M B

HBOJIIOLUH.

Tema 8. Obwue 3axonomepnocmu 3I60NIOUUOHHO20 NPOUECCa U OGUICYUIUE CUJTbL
96801I0U LU
Ponp sBOmIOIMOHHON Teopuu B (HOPMHPOBAHHHM COBPEMEHHON €CTeCTBEHHOHAYYHOU
KapTuHbI Mupa. @OpMUPOBAHKNE CHHTETUYECKOW TEOPUH 3BOJIFOLIMH.
Bun, ero kxputepuum u crpykrypa. llonmymaumss — CTpyKTypHass €IWHULIA BUAA U
aJIIeMEeHTapHasl eIuHUIIA dBOJoHH. CriocOOBI BUI000pa30BaHUs.
JIBrKyIlIMe CUJIBI U 3Tallbl 3BOJIIOIUYU YelloBeKa. UeloBeueckre pachl, UX T€HETHUYECKOEe
POJICTBO.

Tema 9. bBuocghepa, ee cmpykmypa, ceolicmea u I60110UUA

Crpoenue u cBoiicTBa 6nocdepsl. CTpyKTypa U TpaHuLibl OMoCchepsI.

Tunsl Bemectsa 6nocheppl. PYHKIIMH KUBOTO BEILIECTBA.

AnanTany OpraHu3MOB K YCIIOBHSIM CpPEZBI.

BozneiictBue uyenoBeka Ha TPUPOAY W BAKHEHUININE DKOJOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH.

30HBbI 3K0J0rH4YecKoi KaracTpodsl. HekoTopsie mpobieMbl perioHaibHON 3KOJIOTHH.
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13.
14.
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17.
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21.

Ilepeuens mem ycmuuix 00K1a006

Konnenmuu u coBpeMeHHOE COCTOSIHUE MTPOOJIEMbI POUCX 0KICHUS JKU3HH.
Ortansl pa3BUTHA KU3HU Ha 3eMIIE.
XUMHYECKUH COCTaB KJIETKU: MUKpPO3JIEMEHThI, COJAEpXKaIIUecs B JKHUBBIX
OpraHu3Max U UX 3HaYCHHE.

Bopa 1 MuHepanbpHbIe BELIECTBA B MPOIIEccax METadoIu3Ma.
BuononnMeps! KIETKH, poJib JIUIINUJIOB, YTIEBOIOB B OPraHU3ME UEIOBEKa.
MeTo/b1 Ucce0BaHus PUPOJHBIX OMOMOJIEKYII.
JKupHble KUCIOTHI, 0OCOOCHHOCTH CTPOCHUS B POJIb.

Posb BUTaMHUHOB ¥ TOPMOHOB B OpraHU3ME YEJIOBEKA;
benku: XumMudeckuii coCTaB, CBOMCTBA U 3HAYEHUE Ul YEJIOBEYECKOTO OpraHu3ma,
DepMEHTBI-IBUTATENH KU3HU.

[TproHbI- HHPEKITMOHHBIC are€HTHI.

CtpoeHue, cBoiicTBa, OMOIOrHYECKas POIb HYKJICOTHU IOB.

HyxnenHoBble KUCIOThI-BaXKHENILINE OMONIOIUMEDPDI KIETKH.

CocraB PHK B knetke u runoteza PHK mupa.

Pu6o3umer u JIHKa3umel.

Bupycbi-HekneTouHbie OPMBI KU3HU.

bakrepuodaru- ecrecTBeHHbIE CpeaCcTBa OOPHOBI ¢ OAKTEPUAMHU.

Krnerounsie hopmbl )kU3HHU, HaydHas KiacCU(pUKALK OPraHU3MOB.

Apxen Kak 0coObIi JOMEH MPOKAPUOT.

ABTOTpOdHBIE U TeTePOTPO(HBIE OPraHU3MBI.

OOMeH BellecTB M NPEBpAICHUE SHEPTUUM B JKUBBIX cUCTeMaX. buojormueckoe
OKHCJIeHHE 0€3 yJacTus KUCIOpoaa. DHepreTudeckuii apQexr.

AspoOHOE OMOTOrMYEeCcKOe OKUCIEHUE: YT OKUCIEHUS U Y4aCTHUKHU Ipoliecca.
Mexanuzmbl 00pa3zoBaHus U Uctionb3oBaHust AT® B )KUBBIX CUCTEMAX;
DOTOCUHTE3 — YHUKAJIBHOE PUPOIHOE SIBJICHUE.

Pounb xemocunTe3UpyIOIuX OakTepuii Ha 3emIe.

['eHbl 1 ux cTpykTypa. Peanu3amus reHeTndeckoi nH(HOpMAIIUH.

I'enetnyeckuii rox U ero CBOMCTBA.

Permukamus [JTHK.

Tpauckpumnius (6unocunte3 PHK).

Tpancnsius (6uocunTes 6enka).

Crpoenue, 3yKapuOTHOM KJIETKU U (YHKIIMU €€ OpraHeI.

OTnuuuTeNnbHble 0COOEHHOCTH KIIETOK 3YKapHUOT U MPOKAPUOT.

OBouonus pa3MHOXKeHUs. POpMbI 0ECTI0I0r0 pa3MHOKEHHS OpPraHU3MOB.
[TonoBoe pazmMHOKEHUE.

Omntorenes.

Temomepbl XpOMOCOM M HX pPOJb B MPOAOKUTENBHOCTh >KM3HM M IpOIEccax
CTapeHusl.

[{uTonmornyeckue OCHOBBI HACIIECTBEHHOCTH U U3MEHUHUBOCTH.

OCHOBHBIE 32aKOHOMEPHOCTH HE3aBHCHMOTI'O HACJIEOBAHUSI T€HOB U IIPU3HAKOB.
OcHOBHBIE 32aKOHOMEPHOCTH CLEIUIEHHOTO HacIe0BaHu.

@®opMBbI N3BMEHUUBOCTH.

HacnenctBenHsie 601€3HU YeI0BeKa, UX MpUYMHA U TPODUIaKTHKA.

OO111e 3aKOHOMEPHOCTH HBOJIOIIMOHHOTO MPOLIecca U ABHXKYIIHE CHUIIbI SBOJIIOLIUH.
Cunrerndeckas Teopus 3Bomonu KoHuenuus Buaa, €ro KpUuTEpUU.

CoBpeMeHHBIE METOIbI B OMOJIOTHH.

IIpuuuHBI HapyLIeHHs pa3BUTUS OpraHu3ma. PenpoyKTHBHOE 3/I0pPOBbE.

Bunooe 6uopaznoobpasue. [Ipobiaemsl ero coxpaneHusl.

buonoruueckuii mporpecc u Guosornyeckuii perpecc. JlokazarenbcTBa SBOIOLHUH.
OBoIOLMS YETI0BEKA. EMMHCTBO MPONCXOXKACHUS YEIOBEYECKUX pac.
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49. Dxonorus — Hayka O B3aUMOOTHOIIEHUSX JKHUBBIX OPTaHU3MOB MEXTY CO00# u CO
cpenoi ux oOuTaHusI.

50. buocdepa — rimobdanpHast IKOCHCTEMA.

51. Hoocdepa kak HOBasi CTaaus IBOJIOIUU OHOChepHI.

Ouenounbte mamepuaiisl onsa npomeofcymounoﬁ ammecmavuu

dopma MPOMEXKYTOUHOM aTTECTallUU - 3auem. 3a4eT MPOBOAUTCSA B (hOpMe TECTUPOBAHUS
(MpUBOIATCS BOMPOCHI JIsl OJITOTOBKU K TECTUPOBAHUIO).

ook ow

9.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

21.
22.
23.
24.

25.
26.
27.

28.

Hpumepubu? CRUCOK é0npocoeé 0711 NOO2OMOBKU K mecmupoeanuro

Onpenenenne NOHATHA KU3HU. DyHIaMEHTAJIbHBIE CBOMCTBA UBOI'O. DBOJIIOLIMOHHO
00yCJIOBJICHHbIE YPOBHH OPraHU3ALUU KU3HU.

CHCTEMHO-CTPYKTYPHBIII IOJIXOJ K M3YyYEHUIO JKU3HU M OCHOBHBIE METOJbI
UCCIICIOBAaHUM  JKMBBIX CHCTE€M JUIsI IPOBEICHUSA HCCIENOBaHMH B  00JacTu
OnonH)XeHepuH, OMOMH(POPMATUKU M CMEKHBIX JUCIUILINH.

Konuenuumu u coBpeMeHHOE COCTOSIHUE TPOOIEMbI TPOUCX0XKICHUS KHU3HH.
DneMEeHTHBIN COCTaB )KMBOW MaTepun. Heoprannyeckue BemecTsa u MxX poJb.

Crpoenue, CBOICTBa, (YHKIIMA aMHHOKHUCIIOT, TIEITHI0B, OSJIKOB.

VYraeBoasl, kinaccupukanuss u - Ouonoruyeckas posb. CTpykTypa, cBoiicTBa U
pacIpoCTpaHEHHE B MPUPOJIE OCHOBHBIX IIPEACTABUTENIEH MOHO - IU- U TIOJINCAXaPUIOB.
OOwiast XxapakTepucTuKa, OMOJIOTUYecKas pojib JIMIUIOB, PACIPOCTPAHEHHUE B MPHUPOJIE.
PU3HOI0TNYECKAst POJIb MOJUHEHACHIIIEHHBIX )KUPHBIX KUCIIOT.

buonornyeckne (yHKIMHM U XMMUYECKUH COCTaB HYKJIEMHOBBIX KHCIOT. CTpyKTypa U
yposuu opranuzanuu JJHK. [Ipasuno Yapradda u BugoBas crenunpuaHoCTb.

Bunst PHK. Crpykrypa u ynxiun PHK.

Maxkpoapruueckue coequHenus. Ctpoenue, cBoiictsa, poib ATO.

Burtamunsl, knaccudukanus, GyHKIUN BOAO- U )KUPOPACTBOPUMBIX BUTAMUHOB
@epMeHTBI, UX CTPYKTYpHasi OpraHu3anys U CBOMCTBA.

I'opMoHBI, XUMHUECKas TPUPOJIAa U OHOJIOrHYecKast pojb

Perummkamus  JIHK. IlomykoHcepBaTuBHBIM MexaHuU3M cuHTe3a. lloBpexnenus wu
penapanus JTHK.

I'eneTnueckui KO M €r0 CBOMCTBA.

JIHK kak mMatpuiia npouecca TpaHCKpUIILUU

buocunres 6enka (TpaHcasAIn).

JIOKJIETOYHBIN YPOBEHBb OpraHU3aluM )KUBOW MaTepun. Bupycsl.

baktepuogaru. Mopdonorus, xumuueckuil coctaB. IIpakTHueckoe HCIIOJIB30BaHNE
(aros.

buonoruueckoe pasHooOpazue IKUBBIX OpraHu3MoB. lIpMHLUIBI cHUCTEMaTHKU U
TaKCOHOMHH.

[IpokaproTsl, 0COOEHHOCTH CTPOEHUS U UX POJb B IPUPOJIE.

Mup sykapuor. IIpoucxoxieHue 3ykapuor.

ABTOTpOdHBI U reTepoTpodsl. ABTOTpodHAA accuMusiiusg. POTOCUHTE3 U XEMOCHUHTES.
I'etepotpoduas accumusiius. OkucieHue 0e3 ydacTusi KHCIOpoAa. DHEepPreTHUecKui
ahdexr.

AdpobHOE OHOIOrnYeckoe OKUCICHUE: ITYTH OKUCIIEHHS U YYaCTHUKHU poliecca.
Crpykrypa aeixarensHoit nienu. Cunresa AT®. DHeprernueckuii 3 ekt aprxanus.
Knerka—snemeHtapHas  CTpyKTYypHO-YHKLIHMOHAJIbHAass  OMOJOrMYEcKass  eIWHUIIA.
OCHOBHBIE TIOJIOKEHUS KIIETOYHON TEOPHH.

SAnpo kak BaKHEHIIas COCTaBHAas 4YacTb DJYKapHOTHOM KieTkH. CTpyKTypHBIE
KOMITOHEHTHI sipa. Y IbTPaCTPYKTypHAas OPraHU3alus XpOMOCOM.
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29. Knerka kak oTKpbITasg cucrema. Opranuzanusi OTOKa BellecTBa B KieTke. CTpoeHue u
(GYHKIIUM UTOIIIIA3MATHYECKOH MEMOpPaHBI.

30. Ctpoenue u GyHKIIUN MUTOXOHAPUH 1 T1acTu. CUMOMOTEHETHIeCKas TEOpHsI.

31. Jlenenue xietkn. Muto3. Meitio3. AMUTO3.

32. ®opMbI pa3MHOKEHHUSI OPTaHU3MOB: O€CIIoNoe U M0JI0Boe. Pa3BUTHE MOJIOBBIX KIETOK
(rameroreHes).

33. OmnotoTBOpeHue U IMOPUOHATILHOE Pa3BUTHE

34. IlocTaoMOproHanbHOE pa3BUTHE. BiMsHue yciaoBU OKpyKarolled cpellbl Ha pa3BUTHE
opranu3MoB. [IpogoKUTETLHOCTD KU3HH.

35. XpoMocOMHast ~ TeOpHUs  HACIEICTBEHHOCTH.  3aKOHOMEPHOCTH  HACJIEJOBaHUS,
ycraHoBieHHbIe . Mennenem.

36. HacnenoBanue npu3HAKoB, CLEIUIEHHBIX ¢ nos1oM. Kpoccunrosep.

37.T'eHOTHT KaK IEJOCTHAsE HCTOPUUYECKH CIOXKHBILIAsCS cuctema. DeHoTum Kak pe3ysabTar
peanu3alyy HacleACTBEHHON HH(OpMaIK B ONPE/IETIEHHBIX YCIOBUIX CPEIb.

38.T'en -dbyHKIIMOHANIbHAS EAWHHIIA HACICICTBEHHOCTH. MOJIGKYIISIPHOE CTPOCHHE T'eHa Y
IIPOKapHUOTa U yKapHuoT.

39. ®opmbl n3mMeHunBOCTh. Hopma peakmmu.

40. Knaccudukanus myranuuid. [loHsTHEe 0 XpOMOCOMHBIX U T€HHBIX OOJIE3HSX.

41. XpoMOCOMHBIE =~ MyTallUW:  JeNeluH, IyIUIMKAlud, WHBEPCUH, TPAHCIOKAIWH.
[MTonunmonaust, reTepoIuIOnIUs, UX MEXaHU3M.

42. Mytarensl. MyTtareHes W KaHIeporeHes3. [ 'eHeTHuecKass ONACHOCTh 3arps3HEHUS
OKpy’Karolien cpeasl. Mepbl 3aluThl.

43. ®akTopbl HBOJIOLUOHHOIO mpouecca. EcrecTBeHHBIN 0TOOp — HampaBisounuii akrop
3BOJIIOLIMU. DPOPMBI ECTECTBEHHOI'O 0TOOpA.

44, Yuyenue o MukposBosrouuu. [lomynsus —sneMeHTapHast 3BOJIIOLMOHHAS €IUHHLIA.

45.Bung u BUA0OOpa3oBaHUsT — pe3yJabTaT MHUKPOIBOMIOIMU. BumooOpa3zoBanue u
ajlanTalnuoreHes

46. IIpobGaembr MakposBoroni. KonBepreHus u napaienusM. [ TaBHbIE THIIBI 9BOJIIOLUT
rpyni. AjioreHnes, aporeHes, crernuanusanys, perpecc. I[lpaBuia sBoIoUM TPyl

47. OcHOBHBIE 3TaIlbl (PUIOreHe3a

48. AHTpOITIOreHe3: OCHOBHbIC dTarbl. Packl.

49. Konuenuuu Ouocepsl. DyHkuuu Ouochepbl B pa3BUTHM NPUPOJBI  3eMIU U
NoJJepKaHus B HEel AMHaMHU4YecKuX paBHoBecuil. Hoocdepa —Bbiciuii Tam 3BONTIOIUI
ouochepsl.

50. Cpena kak skonorndeckoe nmoHstue. Makropsl cpeapl. IKOcUcTEMa

51. AHTpPOIIOTE€HHbIE HKOCHUCTEMBI KaK pe3ylbTaT HWHAYCTpUAIM3ALMM, XUMM3alUH,
ypOaHu3anuu, pa3BUTHsI TPAHCIIOPTA, BBIXOJa B KOCMOC.

PaspaGorunky /
&L noueHt lOpunosa I'.B.

,’(rx(;/f[ffIMCb)

[Iporpamma paccMoTpeHa Ha 3acemannd  Kadeapbl (U3UKO-XUMUYECKON OHOJIOTHH,
ouounrxeHepun u 6nonHdopmatuku 19.03.2025 r. nporoxon Ne 12.

3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @Q_Lﬁ

Hacmosawaa npozpamma, ne modxcem 0vlms 60cnpou3sedena HU 8 Kakoil popme e
npeosapumenbHoz0 RUCbMEHHO020 pa3peuienus Kagheopul-papadomuurKa npozpammol.
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