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Mporpammy avcumnnuHbl paspabotan(a)(vn) ooueHT, K.H. (noueHT) KypamwnH A.N. Kadeapa
BbICOKOMOJEKYNSAPHbBIX U 3IEMEHTOOPraHNYeCKNX COeANHEHNA XNMUYECKUA NHCTUTYT M. A.M.
Bytneposa , Arcady.Kuramshin@kpfu.ru

1. LLenn ocBoeHns AUCLUMNINHDI
Llenamn ocsoeHuns ancumnnuHbl "MpupoaHble nonMMepsbl” SBNa0TCS:

B kypce pnatoTcs npenctasneHusi 0 COBPEMEHHbIX NOAX0AAX K UCCNeA0BaHMIO B3aMOCBSA3N Mexay
CTPOEHMEM BMONOrNYECKN BaXHbIX MAKPOMONEKYNSPHBIX OPraHU4yeCKUX COeaNHEHNIA, nx
PEeakUMOHHOM CNOCOOHOCTbLIO M BMONOrMYECKO PONbIO 9TUX MOMEKYN B opraHname. Mpueoasrtcs
HOBelWWe OOCTUXEHNSA B Pa3BUTUN TEOPETUYECKUX NPeacTaBNeHNn 0 XMMUYECKNX NPO-Lieccax,
npoTekalowWwmx B XNBOW KNeTke, faeTCs MeTOA0N0rMsa KpUTUYECKOro aHanm3a COBPEMEHHbIX
MONOXEHWIA N KOHLENUUIA B BUOXUMUN 1 MONEKYNSIPHO BMONOrnm, HoOBEMWNE AaHHbIE O
NPaKTUYECKOM NCMONb30BAHNM HOBbIX LOCTUXEHMI B yKa3aHHbIX 06NacTsax XumMmun.

2. MecTo AMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 51.B.AB.6 OucuunnunHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 04.05.01 dyHaaMeHTanbHas 1 NpyuknagHast XMMusi 1 OTHOCUTCS K
avcumnnnHam no seibopy. OcBamBaeTcs Ha 4 Kypce, 7 CEMECTP.

ducumnnmHa "Xumnsa npupoaHbIX NONMMepoB" OTHOCUTCS K BapuaTUBHOM YacTu
npogoeccrnoHanbHoro 6noka b3 (kypc no Beibopy).

JaHHas omcumnnnHa uMeeT oCHoBOMonarawlee 3Ha4eHne, NOCKONbKY rMaBHbIM 0OHEKTOM €ro
N3y4YeHns SBNSIOTCS NONMMEPHbIE U BbICOKOMONEKYNSPHbIE BUONOrMYEeCKN akTUBHbIE BELECTBa, 6e3
KOTOPbIX HEBO3MOXHO rnybokoe noHnMaHne ocobeHHOCTEN NpoTekaHns BUOXMMNYECKNX
npoLeccoB, MEXaHN3MOB LeCTBUA DEPMEHTATUBHbIX KaTanM3aTopos, NpuHumna gencTems
CUHTETMYECKMX U MPUPOLHbIX papMakonormyeckn akTMeHbIX COEOUHEHNA HA OpraHn3M Yyenoseka.
OuncumnnnHa oTHOCUTCS K pernoHanbHOMY (By30BCKOMY KOMIMOHEHTY), NS ee OCBOEHMUS
HeobxoamMbl 3HaHKS No Kypcam "OpraHudeckas xumnsg", "AHanmtnyeckas xumus", "CtpoeHne
BellecTsa".

3. KomneteHuuu obyyaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

LLincpp komneteHumu npwoGpi::nlg?Eg;ﬁaeTeHuuu
OK-7
(OBLIEKYNIbTYPHbIE FOTOBHOCTbIO K CaMOpPa3BUTUIO, camopeanmaawmu,
KOMNETEHLLAN) NCMNONb30BaHNIO TBOPYECKOro NoTeHumana
OrlK-1 CNOCOBHOCTbLIO BOCMPVHUMATL, Pa3BmBaTh U NCMONb30BaTb
(npogpeccuoHanbHble TEOPETNYECKME OCHOBbI TPAANLIMOHHbBIX 1 HOBbIX Pa34enoB
KOMMEeTeHLMN) XUMUW NPU peleHnn NpopeccnoHanbHbIx 3aaad
MNK-3 BNafeHNeM CUCTEMOI (DyHAAMEHTANbHbIX XMMUYECKMX MOHSATUI
(NpodpeccmoHanbHble 1 METOLONOrMYECKMX aCNeKTOB XMUK, hopMamMm U MeToaamm
KOMMeTeHLMN) Hay4HOro NO3HaHNS

B peasynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaThb:

MPUHUMNbBI OpraHn3auunmn, o0cobeHHOCT XMMUYECKOro COCTaBa 1 CTPOEHNS CyX0i BMONOrnYecko
Maccbl, 06pa30BaHHO BbICOKOMONEKYNSIPHBIMU 1 MOAMMEPHbBIMU BELLE-CTBaMU NPUPOLHOr0
MPONCXOXAEHMS.
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2. DONTXEH yMeTb:

yCTaHaBNMBaTb NEPBUYHYIO CTPYKTYPY OENKOBbLIX MONEKYN Mo pe3ynbTaTtaM Xu-MUYECKUX TeCTOB,
ONMCbIBaTb CTPOEHMS aKTUBHbIX LLIEHTPOB (PEPMEHTOB, YCTAHOBUTb CTPOEHNE HENKoBbIX MONEKYN Mo
CTPOEHWIO reHOB, OTBETCTBEHHbIX 32 CMHTE3 AaHHbIX 6ENKOoB, onvcaTb PU3MKO-XUMUYECKME CBOCTBA
nonmMcaxapuaoos Ha OCHOBE CTPOEHUSI UX CTPYKTYPHOro 3BeHa.

3. 0OMXEeH BnageTb:

TeopeTn4HeCKknMMn 3HaHnNAMn 006 OCHOBHbIX Knaccax npnpoaHbIX NoAnMMepos, X CoCTaBe, XMNYECKOM
CTpOEeHn npnHumnax opraHndaumm n camoopraHn3aumn n 0COBEHHOCTSIX UX CMHTE3a B
6MONOrMYecknx cuctTemMax u B na60paTopr|x yCnoBusx, cneumngounyeckmnx CBOMCTBAX Kaxaoro knacca,
cnocobax YCTAHOBNEHUA CTPYKTYpPbl N BapUaHTax NnpakTn4eckoro ncrosib3oBaHUA.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

npoBOONTb aHa/IN3 CTPOEHUA, OXKnOaeMbiX CBOWCTB 1 Bronornyeckor ponn Hanbonee BaXXHbIX
BbICOKOMONEKYNAPHbIX Hronormyeckn akTUBHbIX CcCoeaNHEeHWNI

4. CTpyKTypa u cogepxaHue AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4€T B 7 CEMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "yooBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNIMHE/ MOOYNIO
TemaTtnyecknn nnaH gUCUMUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Henens WX TPy A0EMKOCTb Tekywue copmbl
N ,D,ulc\:nuunnunbll CemecTp cemecTpa (B yacax) ‘{(ompﬁmp
oayns Nex ImI'Ipal(wu-lecl(meJ1aGopaTop|-u:|e
L 3aHATUSA pabotbi
Tema 1. lNpupoaHble

1. nonvMMmepsl. / 1 2 0 0

KoHTponbHas
o [Tema 2. Benku - obuwee - 23 4 0 0 TO4Ka

npencraeneHmne

Tema 3. Benkw.
3. |PuUsnko-xuMmyeckmne 7 4 2 0 0
cBolicTea 6enkos.

Tema 4. benkw.
lNepBuyHas, BTopuyHas,
4. |TpeTuyHasa u 7 5,6 4 0 0
4yeTBepTUYHas
CTPYKTYpbl 6ENKOB.

Tema 5. Tunbl

Knaccugomnkaumm
S. 6enkos, oTOeNbHble 7 7 2 0 0

npencrtaBuTenn.
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA paborTbl
Tema 6. PepMeHTHI - KoHTponbHas
6. |npencrassuTenu 7 8,9 4 0 0 paboTta

6enkoB-kaTann3aTopos

Tema 7. HyknenHosbie

7. [kncnotbl - obwwme 7 10 2 0 0
NMONOXEHUS.
Tema 8. HyknenHoBble

8. [KMcnoTbl - OTOENbHbIE 7 11,12 4 0 0
npeacTaBuUTeNu.

Tema 9. HyknenHoBble
KMCNOTbI - y4acTue B

9. [xpaHeHUn 1 nepepnaye 7 13,14 4 0 0
reHeTn4ecKom
nHpopMaLunn.
Tema 10. HyknenHoBble KoHTponbHas
10.|[KUCNOThI - NCKaxXeHus 7 15 2 0 0 paboTta
reHeTn4eckoro Koaa.
11 Tema 11. Yrnesonbl. v 16.17 4 0 0
‘I omononncaxapuibl. ’
Tema 12. Yrnesogpbl.
12 "eTepononucaxapuipl. / 18,19 4 0 0
13.[Tema 13. Jlunuapb!. 7 20,21 4 0 0
Tema . Ntorosas 3aver
doopma KOHTpoOns / 0 0 0
Ntoro 42 0 0

4.2 CopepXxaHume ONCLUMIUHDI
Tewma 1. NpupoaHbie nonumepbl.
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

TepMuyHbI U onpeaeneHns cTaTMyeckon BMOXMMUN. DNEMEHTHbIA COCTaB XMNBOW TKaHW. DNEMEHTbI
OpraHoreHbl, Makpo3/leMeHTbI, MUKPO3NEMEHTbLI, COCTaB CyXol B1oMacchl Mo BELWECTBaM.

Tema 2. Benku - obuiee npencrasneHune
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Benkn - obwee npencrasneHne. GyHkuum 6enkoB B opraHname. AMUHOKUCTIOTHBIR cOcTaB benkoB.
MNpoTenHoreHHble aMTUHOKMCNOTbI. 3aMEHMbIE U HE3aMEHUMbIE aMUHOKMCNOTHI.

Tema 3. Benkun. ®nM3nko-xummnyeckmne cBoncTesa 6enkos.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Benkn. ®uamko-xmmmyeckne ceoiictea b6enkos. OnpeaeneHne uanyecknx napamMmeTpos HenKos.
OnpepneneHne aMMHOKMCNOTHOrO cocTaea 6enko. OnpeneneHne obwero aMMHOKMCIOTHOMO
cocTasa 6enkoB. [MpoTenHbl 1 NpoTenabl.

Tema 4. Benku. MNepBuUuYHas, BTOpMYHasi, TPeTUYHas N YeTBepPTUUYHasi CTPYKTYpbl 6eNnKOoB.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Benku. MepBrnyHas, BTOpUYHast, TpeTUYHAS U YeTBePTUYHAs CTPYKTypbl 6enkos. eHaTtypauns
6enkoB. HomeHknatypa 6enkos. OnpeneneHne NepBrMYHON CTPYKTypbl 6enkoB. Peakunmn Akabopw,
rmapasunHonnaa, damaHa. CekBeHnpoBaHue 6enkoB.

Tema 5. Tunbl kKnaccndoukaumm 6enkoB, oTAeNbHbIe NpeacTaBUTENMN.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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Twvnbl knaccudpmkaumy 6enkoB, oTaenbHble npeacTasmTenu. MNpocTble 1 cnoxHble 6enku. MpocTble
6enku - rTMCTOHbI, anbbyMuHbI U FNOTENUHBI. Knaccudpmkaumst CnoXHbix 6€nKOoB Mo CTPOEHMIO 1X
NpPOCTETNYECKO rpynnbl. XpoMonpoTenabl, reM- u donasonpotenabl. Kodpaktopbl 6enka.
Metannonpotenabl. CnoxHble 6enku, Kak NepeHoCcYMKn KNCnopoaa B KpoBM oparaHW3moB.

Tema 6. DepMeHTbI - NpepcTaBBUTENN 6€NKOB-KaTanm3aTopos
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

depMeHTbI - NpeacTaBnTenn 6enkos-katannaaTopos. [MoHATMe 0 doepMeHTax. HomeHknatypa
doepmeHTOoB. MexayHapooHas knaccugumkaums goepmeHToB. MexaHnam pepMeHTaTnBHOro
katannsa. KuHeTtnka qpoepMeHTaTMBHOroO katanuaa. Teopumn B3anMoLeincTBnus ppeMeHT-cybcTpar
(kntoY-3aMoK; pyka-rnepyaTka; B3auMHO UHAYLIMPOBAHHOIO COOTBETCTBUSI.

Tema 7. HyknenHoBble KMCNOTbI - 06LLLME NONOXEHUS.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

HyknenHoBble KMCnoTbl 06wwme nonoxeHus. BolgeneHne n coctas HyKNENHOBbIX KMCNOT. MpopaykThl
rMaponu3a HykJIemHOBbIX KNCNOT. PUOOHYKNEnHOBbIE N [e30KCMPUOOHYKIEUHOBBIE KUCNOTHI.
Hykneotnabl n Hykneosngbl.

Tema 8. HyknenHoBble KMCNOThI - OTAENbHbIE NpeacTaBUTENM.
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

HyknenHoBble KNCNOTbI - OTAENbHbIE NpeacTasmuTeny. lNepenyHas, BTopu4Has 1 TpeTnyHas
CTPYKTYypa HYKNEeUHOBbIX KMCNOT. YOTCOH 1 Kpuk - pacwdposka BTopu4Hon cTpykTypbl JHK.
CtpoeHune n coyHkuum p-PHK, M-PHK, 1-PHK 1 ma-PHK. MyuHOpHbIE a30TUCTbIE OCHOBAHUS.
Mpaenna Yapragpda ona JHK, TakcoHoMMYeCcKuin KoadoOULINEHT.

Tema 9. HyknenHoBble KMCNOTbI - y4aCcTUe B XpaHEHUM U Nepeaadye reHeTM4ecKomn
nHdopmaumn.
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

HyknenHoBble KUCNOTbI - y4acTUe B XpaHEHUN 1 nepeaade reHeTmyeckor nHdopmaumm. PaboTbl
Ouoa. PacwmndopoBka reHeTn4yeckoro koaa. lNepenaya n yMHOXEHNE reHeTUYecKo MHpopMauumn B
npoueccax TpaHenaumm u pennukaummn. CBoicTBa reHeTUHECKOro Koaa, HenpepbiBHOCTb,
YHUBEPCANIbHOCTb, BbIPOXAEHHOCTD.

Tema 10. HyknenHoBble KMCNOTbI - UCKAXEHUS reHeTU4YecKoro Koaa.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

HyknenHoBble KUCNOTbI - UCKaXeHNs reHetmnyeckoro koga. I'eHetnyecknin kog M-PHK. MyTtauuw,
penapaumun. CTpykTypa onepoHa kak eauHuubl reHoma. Mytauumm reHeTn4eckoro Kkoga.
AkcumamnoHHas penapauuns OHK. MoHaTMe 06 nHcepummn Kak aNEMEHTE FreHHOW NHXEHEPUN.

Tema 11. Yrnesopnbl. FoMononucaxapuabl.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Yrnesogbl. FoMononvcaxapuibl. BaxHelwme npeactaBuTen roMononncaxapuaos - Lennonosa.
ammnno3a, aMUNONEeKTUH, XMTO3aH, XUTUH, rnKoreH. Ponb romononncaxapunos B 3HEPreTn4eckom
obMeHe 1 UX CTPYKTYPHbIE COYHKLIMN.

Tema 12. YrneBoapbl. NeTepononucaxapuabl.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Yrnesonbl. ['eTepononucaxapuabl. BaxHenwmve npencrasmuteny retepononncaxapyuos -
rmanypoHoBas KUCnoTa, XOHOPOUTUHCYNbApaT, renepuH. Ponb CnoXHbIX nonnucaxapvaos B
06pa3oBaHnn XenesncTblX TKaHe opraHM3moB.

Tema 13. llunupbl.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

JNnnngabi. Knaccmcpmaum n O6Ll.l,aﬂ XapakTepucTtunka nmnmnoos. Ombinsgemble nunnabl, nx
BaXxHenwwue npeancrtaBnuTenn - Xmpbl, BOCKN 1 C*)OCCpa}'IVIﬂVI,EI,bI. Ponb oMbinsembix nMnuoos B
nnaTn4eckom n aHepreTn4eckom obmeHe. OkucneHve XKNPHbIX KNCJOT. Heombingemble nunngbl -
TepneHbl, TeprneHongbl, XOJIECTEPUH 1 €ro Npon3eoaHble.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)
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Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
CamocTtoaTenbHag
paboTa c
nnTepaTypHbIMM
Tema 1. NpupogHbie v 1 N 3NEKTPOHHbLIMU 5 ggggﬁgbgammaﬂ
" |nonumepsl. NCTOYHUKAMM npenonasarenem
NHpopMaLnm no P
obwumm Bonpocam
cTatm
noOroToBka K
Tema 2. benkn - obwee 2 53 KgﬂTSO?IbH?)VI 5 KOHTPO/NbHaS
“In TaBNEHU ’
pencrasneHve TOUKe TOYKa
CamocTtoaTtenbHag
paboTa c
nnTepaTypHbIMM
Tema 3. Benkn. y Sﬁgg ngHbIMM KoHcynbTatneHas
. |Pun3mKo-xmmMmnyeckmne 7 4 VICTO‘-IHV?KaMI/I 5 becepna c
BOWCTB NIKOB.
cBoicTBa 6enko VHCDOPMALIY 10 npenogasaTtenem
(PU3NKO-XMNYECKNM
cB
CamoctosiTenbHaf
Tema 4. benkw. ﬁﬁ?gT:TC HbIMU
MepBnYHas, BTOpUYHaS, y SﬂepKTgOpHHbIMVI KoHcynbTtatneHas
. [TpeTnyHas un 7 5,6 NCTOUHVKAMM 5 becena c
4yeTBepPTNYHas npenogaBarenem
CTPYKTypbl 6enkoB VIHCbOpMaLm No
y ) MHOrOypOBHEBOW
CTPYyK
CamocTtoaTtenbHag
paboTa c
Tema 5. Tunbl nnTeparypHbIMU
Knaccudoukauum v 2 |1 3NeKTPOHHbIMM 5 ggggﬁgbgamwaﬂ
" |6enkoB, oTAeNbHbIe NCTOYHUKAMM npenonasatenem
npencTaBuTenu. nHdopmMauum no P
OCHOBHbIM TMNaM
npoct
CamocTosiTenbHaf
noaroToBka K
Tema 6. PepMeHTHI - N
NTOrOBOMA KOHTPOSbH
. [npencrassuTenu 7 8,9 Oroso - 5 06 poneHas
6enkoB-kaTann3aTopos KOHTPONLHOM pabota
paboTe no Teme
"Benkun"
CamocTtoaTtenbHag
paboTa c
nnTepaTypHbIMM
Tema 7. HyknenHoBble y sneng ngHbIMM KoHcynbTatneHas
. [KMcnoTbl - obwme 7 10 VICTO‘-IHV?KaMI/I 5 becena c
MONOXEHUS.
onoxe MHCDOPMALIM 10 npenogasarenem
obwmm
CBOWCTBaM N MO
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|

(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 8. HyknenHoBsble
KWUCNOTbI - OTAENbHbIE
npencrasuTenu.

11,12

CamoctosaTenbHa
paboTa c
nmTepartypHbIMU
N 9NEKTPOHHbLIMN
NCTOYHMKaMN
NHpopMaLnm no
CBOWICTBaM "
6uonorny

KoHcynbTaTBHaS
becenac
npenogasatenem

Tema 9. HyknenHoBble
KWUCNOTbI - y4acTue B

. [XpaHeHnn n nepepnavye

reHeTn4eckomn
nHpopmaunn.

13,14

CamocTosTtenbHa
paboTa c
nnTepaTypHbIMM
N 3NEKTPOHHbBIMM
NCTOYHUKAMM
nHdpopmaLum no
npoueccam
pennukauumn

KoHcynbTatneHas
becena c
npenogaBarenem

10.

Tema 10. HyknenHoBble
KMUCNOTbI - UCKaXEeHNs
reHeTn4eckoro Koaa.

15

CamocTosTenbHa
noaroToBka K
KOHTPONbHOW
paboTte no Teme
"HyknenHoBble
KnUcnotbl"

KOHTPO/bHas
paboTta

11.

Tema 11. Yrnesogapl.
"lomononucaxapuibi.

16,17

CamocTosTenbHa
pabota c
nnTepaTypHbiMK
N 3NEeKTPOHHbIMU
NCTOYHMKaMMN
nHdpopmaLum no
obwemy
CTPOEHWIO U CB

=]

KoHcynbTatneHas
becepna c
npenogasarenem

12

Tema 12. Yrnesonpl.

‘TeTepononucaxapuipbl.

18,19

CamocTosTenbHas
paboTa c
nMTepaTypHbIMU
N 3NEKTPOHHbLIMM
NCTOYHUKaMU
NHpopMaLnm no
obwemy
CTPOEHMIO 1 CB

KoHcynbTatneHas
becena c
npenogasarenem

13.

Tema 13. Jlunnppbl.

20,21

CamocTosTenbHa
paboTa c
nnTepaTypHbIMK
N 3NEeKTPOHHbIMU
NCTOYHMKaMMN
nHdpopmauum no
obwemy
CTPOEHWIO U CB

KoHcynbTatneHas
becepna c
npenopasarenem

NTtoro

66

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHble hopMbl 06yYeHUs

PernctpaunoHHbin Homep 766917
Ctpanuvua 8 us 14.
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B pamkax kypca "XvMus npupoaHbIX NOAMMEpPOoB” npennonaraeTcs UCnonb3osartb cneayolme
obpazoBaTefibHble TEXHONOMUN: NCNONb30BAHNE KOMMbIOTEPHbIX CUMYNALNIA, OTPaXKatoLmX
COOTHOLIEHMeE "CTPYKTypa-CBOMCTBA" BMONOrMYecKn akTUBHbIX BEWECTB 1 NPUPOAHbLIX NONNME-POB,
peweHne 3a8ay 1 3agaHnini anropuTMMYECKOro Tuna rno Teme Kypca, NposefeHne ponesbix Urp no
TemaMm: "l1niocbl 1 MUHYCbI FTeHeTUYEeCKOM MoangukaLmm opraHnamos”, "HayyHblin 1
MOpasibHO-3TUYECKUIA acnekT BMellaTenbCTBa Yenoseka B PyHKUMOHMPOBaHME XNBble CUCTEM",
"Xummnuyeckue, bronornyeckme, TEXHONOrMYeckme 1 coumanbHble NoCneacTBMs NPOVM3BOACTBA
6voTonnmea 13 yrneBoAoB M NMNUL0B", B KOTOPbLIX Pa3HbIM rpynnaM y4awmmcst NpeacTonT BbICTYMUTb
B pONn "aKCNepTOB", OLEHMBAIOWMX NKOCHI U MUHYCbl COBPEMEHHbBIX BMOTEXHONOIrNIA HA OCHOBaHNM
NHJOOpMaLIMKM O CBOMCTBAxX NPUPOLHbIX COEOVMHEHUIA, NOMYYEHHbIX N3 Kypca.

Mpumepbl TEM A48 CAMOCTOSATENbHOMO U3YYEeHUS:

1. TOPMOHbI Kak perynsatopbl BUOXMMMUYECKUX NPOLIECCOB.
2. CTpoeHue 1 bronormnyeckoe 3HadeHne ATO.

3. CTtpoeHue n buonormnyeckas ponb xonectepuHa.

4. CTpoeHne 1 OyHKLMM CTEPOULHbIX FTOPMOHOB (NMONOBbIX, MMIOKOKOPTUKOUOOB,
MUHEepanoKopTUKOMUOOB).

5. Obwume 3aKOHOMEPHOCTN 0OMEeHa BeLLeCTB.

6. ACCUMMNSALMNS U GUCCUMUNALNS - LBE CTOPOHbI 0OMeHa BEWECTB.

7. BospacTHble n3meHeHns obmMeHa BeLECTB.

8. Brmoxmmmyeckne mexaHn3mbl agantauum opraHmama K HebnaronpusaTHbIM oakTopam cpeabl.
9. OcHOBHble aTanbl Npeobpa3oBaHNs SHEPTX B XNBOM OpraHm3me.

10. ObmeH xonecTepuHa.

11. MexaHn3Mbl OXUPEHNUS.

12. OTHoweHwne k T'MO ¢ To4kM 3peHns kypca "lMNpupoaHbie nonumepsb!”

MpuMepbl 3aaaHnin Ans CaMoCTOSTENIbHOMO PEWeHNS:

1. Ha ocHOBe CTpOeHns aMMHOKMCNOT anaHuHa, peHnnanaHHa v BanvHa npenckaxumre, Kakom
N303N1EKTPUNYECKO TOHYKON oHM ByayT obnanaTthb (pl=7,0, pl>7,0 unu pl<7,0). PaccumTaiite ons Hmux
BEMINYUHbBI N303NEKTPUYECKUX TOYEK.

2. Hannwwute ypaBHEHUSI peakumii K Cnefytolein cxemMe npeBpaLleHuii:

3. CKOMbKO ONTUYECKNX N3OMEPOB UMEKOT aMUHOKMCNOThI anaHnH U TPEOHUH? HannwmnTe ans Hmux
NPOEeKLMOHHblE doopMynbl Purwepa.

4. MNpwn oTpasneHnmn conamm pTyTuU(ll) yenoBeky AarOT BbINUTb SWMYHbIA 6eNoK. Yem 3TO MOXHO
06bsacHNUTL? Kakoi 6enok bynet 6onee achpeKkTMBEH B 9TOM Cyyae - AnyHbIA anbbymuH (pl 4,8) nnm
KaseuH monoka (pl 4,6)? Hanuwute cxemy B3ammoneictems benka ¢ consmu ptytu(ll).

5. Onpenennte, kKakoi 13 rnobynnHoOB KPOBU (D—, 0- van |]; pl COOTBETCTBEHHO paBHbI 4,8, 5,2 1 6,4)
6ynet 6onee achdekTnBHO cBs3biBath conv Meau(ll)? Moyemy? Hanunwmnte cxemy B3anMoaeicTBuns
6enka c consamu meon(ll).

6. PaccuuTanTe, CKONbKo NenTUAOB MOXET ObITb nony4eHo:
a. N3 NATN pa3HbIX aMUHOKUCTIOT;,

b. 13 naTn amnHokmcnoT, ose N3 KOTOPbIX OANHAKOBbIE;

C. N3 CeMN aMNHOKWNCNOT, TP N3 KOTOPbIX OONHAaKOBbIe.

KoHTponb pe3ynbTaTtoB CaMOCTOSTENBHOM paboThl OCYWECTBNSETCS B BUOE NNYHON 6ecenbl CO
CTYOEHTOM.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tewma 1. NpupoaHbie nonumepbl.
KoHcynbTaTBHas 6ecena c npenogasartenem , NPUMEPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tembl: CocTaB XuBoi TkaHU. Cyxas buomacca. OneMeHTbl-OpraHoreHbl, MakpO3NEMEHTHI,
MUKPO3NEMEHTbI, YIbTPAMUKPOINEMEHTLI. Bruononyekas ponb pasnmnyHbIX XMMUYECKMX NIEMEHTOB 1
CNOXHbIX BEWECTB AN XWUBOW TKaHMW.

Tema 2. Benku - obLiee npepcraBneHne

KOHTPONbHAsA ToYKa , NPUMeEpPHbIE BONPOCHI:

Tembl: CTpoeHne 6enkoB. AMMHOKMCNOTBI: Knaccudmkaums, Metoabl aHanunsa. MNepeunyHas cTpyktypa
6enkoB. MNMenTuaHas cBA3b, MOHATME O 3AMEHMUMbIX U HE3AMEHUMbIX aMUHOKMCNOTAX.

Tema 3. Benku. Pusunko-xummueckme cBomcTea 6enKkoB.

KoHcynbTaTBHas becena ¢ npenogasatenem , NpuMepHbie BONPOChHI:

Tembl: P3MKO-XMMUYECKME CBOWCTBA U ONpepeneHne omanyde-ckmx napameTpos 6en-Kos.
OnpegneneHne aMn-HOKMCNIOTHOro cocTaea 6enkos.

Tema 4. Benkun. MNepBuuYHas, BTOpMYHasi, TPETUYHAsA N YeTBEPTUUYHAs CTPYKTYpbl 6eNKOoB.
KoHcynbTaTneHasa becena ¢ npenofasartenem , NpyMepHbIe BOMPOCHI:

TeMmbl: XMnyeckme CBOMCTBA 1 METOLbI ONPEeAENeHNs NePBMYHON CTPYKTYpbl 6ENKOB. BHYTpK- 1
MEXMONEKYNSPHbIE B3aMMOAENCTBMSA, ONPeaensowme NnpoCTPaHCTBEHHYIO CTPYKTYPY Oenkos.
BropuyHas, TpeTmyHas n yetBepTuyHas cTpykTypbl. JeHatypauus 6enkos. DyHKUumM 6eNKOB.
BnunsiHne nepapxmuyeckoi cTpykTypbl 6€NKoB Ha nx Bronorndeckne pyHkumn. MeToabl BblAENeHNs n
noeHTugoukaumm 6enkos. Knaccudprkauus 6enkos. Ponb 6enkoB B nuTaHnm.

Tema 5. Tunbl knaccucpukaumm 6enkoB, oTaenbHble NpeacTaBUTeNN.
KoHcynbTaTBHas becena c npenofasartenem , NPUMEPHbIE BOMPOCHI:

Tembl: BocnHTe3 6enka. AKTUBaAUNS aMUHOKUCIOT. AMMHOoauMnaneHunaThbl.
AmunHoaumn-TPHK-cuHTeTasbl. Pubocombl ay- n npokaproT. benkosbie ghakTopbl MHALMALNN,
TpaHcnaumm n TepmuHauun. Ponb I'Td. Peakums doopMmnnpoBaHmMs METUOHMHA Y MPOKapuoT.
TeTtparnopodoonmesas kucnota. AHTUOMOTUKIN - MHIMBUTOPbLI TpaHcAUMK. Benku - wanepoHoi.
MpouUEeCCHHI BHOBb CMHTE3MPOBAHHbIX 6ENKOB. YacTUYHbI NpoTeonn3. [MoKo3nnMpoBaHume.
docopmnmnpoBaHue. KapbokcmnmpoBaHne ramma-rnoTaMUHOBBIX PaLaMKasIOB.

Tema 6. depmeHTbI - NpeacTaBBUTENN 6€/KOB-KaTaIn3aTopos
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Tembl: PepmeHTbl. HOMeknaTypa goepMeHTOB, Knaccbl 0EePMEHTOB, KogpakTopbl. buonornyeckas
PONb BUTAMUHOB Y MPOBUTAMUHOB, aKTUBHbIV LEHTP pepMeHTa. KnHetuka doepMeHTaTuBHOro
katanuaa. YpaBHeHue Muxaanuca-MeHTeH. ObpatnMoe 1 Heobpatumoe NHrMbupoeaHme pepmeHTa

Tema 7. HyknenHoBble KMCNOTbI - 06LLLME NMONOXEHUSA.
KoHcynbTaTBHas becena ¢ npenogasaTenem , NpuMepHbIe BONPOCHI:

Tembl: [MypuHbl. MupummanHel. Pubosa. Lesokcupnbosa. 3'-5' - MeXHykneoTnaHas CBa3b.
OnpeneneHve nocnenosarefibHOCTU HYKNeOoTUA0B B NOMNHYKNEOTUAHbIX Lensx. KoMmnnemeHTapHble
napbl HyKnenHosblx ocHoBaHuin. A n B ctpyktypbl JHK. BonopoaHbie cBA3n. CTEKKUHT-
B3anmogericteme. TPHK. pPHK, MPHK.

Tema 8. HyKneVIHOBbIe KUCNOThbI - OTAEJIbHbIE NpeacTtaBuUTeNnn.
KOHCyﬂbTaTMBHaﬂ becepna c npenognasarenem , NnpuMepHbie BOMNMpocChl:

Tembl: Brionornyeckoe 3HavyeHMe HyKNENHOBbLIX KMCNOT. [le30KkcMprnboHyknenHosas u
pnboHyknenHosasi KUcnoTbl. Hykneotuapl. CTpoeHne 1 oyHKLUUN B XUBbIX opraHuamax. MNepepaya
HacnencTBEHHbIX MpU3HakoB. brocuHTes 6enkoB. Mpouecchl pennmkaumm, TPaHCKPUNUUK 1
TpaHcnaumn. MyTtareHes n HacneLCcTBeHHble 3aboneBaHns. BUOTEXHONOMNS U FEHHAs NHXEHEPUSI.
Tema 9. HyknenHoBble KMCNOTbI - y4acTUe B XpaHEeHUM U nepenaye reHeTM4ECKomn
nHdopmauun.

KoHcynbTaTBHas 6ecena c npenogasarteniemM , NPUMepPHbIE BONPOCHI:

Tembl: MonekynspHas 6uonorus OHK n PHK. Pennnkaumnsa OHK. Penapaumnsa OHK. PekombuHaums.
Mnasmmabl 1 MOBUNBbHBIE FEHeTUYEeCKMe aneMeHTbl bakTepuii. Pectpukumsa n mogmdpukaumns OHK.
TpaHckpunuus. NpoueccuHr NepBnYHbLIX TPAHCKPUNTOB. [ eHOM aykapuoT. PerynsTopHble afeMeHTb
FeHOB W perynaumns TpaHCKpunumm y aykapuoTt. VIHTPOHbI 1 9Kk30HbI. [oaBUXHbIE reHeTnyeckme
9NneMeHTbl reHoMa aykapuoT. CTpyKTypa XxpomaTtuHa.

Tema 10. HykneunHoBble KUCNOTbI - UICKaXeEHUsI reHeTU4eCcKoro Koaa.

KETPOHHBH
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

Tembl: Buoxnumng HyknenHosbix kucnot. PHK-a3bl. IHK-a3bl. PHK-dhocopunasa.
OHK-nonumepasbl. JHK-rupasbl. AHK-nurasel. ObpartHas TpaHckpuntada. Metunasbi.
Pectpuktasbl. PHK- nonumepasa. Qll-PHK-pennukasa Hykneonpotenasl. Hykneocomsi. MyTu
B61OCMHTE3a HYKNENHOBbLIX OCHOBaHWUA. Donnesas kMcnoTa. S-aaeHo3nIMETUOHUH. CrnnancuHr.
Prn6o3nmbi.

Tema 11. Yrnesogpbl. FoMononucaxapuabl.
KoHcynbTaTBHas 6becena ¢ npenoasartenem , NPUMEPHbLIE BONPOCHI:

Tembl: MNoHaTMe 0 MeTabonuame n metabonuyeckumx nytax. Katrabonnam n aHabonnsm. Metabonmam
yrneBonoB. [1pobnembl HEBOCNPUMMYMBOCTU K NakTo3e. Perynsauus conoepXaHns rnoko3bl B KPOBM
(MHCynuH u rmokaroH). unabet. Metoabl aHann3a rnoko3bl B KpoBu 1 Move. MeTabonmam nmnmaos.
XpaHeHue 1 pacuenneHne Xunpos. OkncneHne n BrocrMHTE3 HaCbIWEHHbIX KMCNoT. MeTabonnam
6enkoB U aMnHokKcnoT.. BaauMmocesaab obMeHa 6enkoB, yrneBonoB v nunuaos. MNpobnembl perynaumm
metabonuama. Perynaums n uHterpaumns obmeHa sewecTs y maekonuratrowmx. buomeanumHckoe
3HayeHue yrnesonoB. PoTocuHTe3 yrneeonos. Knaccudpukaums yrneBonos n nx Hanbonee BaxHble
peakuun. [le3okcucaxapa n ammHocaxapa. ucaxapuibl 1 nonucaxapuabl: nakrosa, ManbTosa,
caxapoaa, kpaxmarn, rMKoreH, uennonosa, XmHuH. Posb yrnesonos B NUTaHUN.

Tema 12. Yrnesonbl. FeTepononucaxapuapbi.

KoHcynbTateHas becena c npenogasatenem , mpuMepHble BONPOCHI:
Tembl: OToenbHble NpeacTaBuTeENU reTepononmcaxapuaos.

Tema 13. Jlununpobl.

KoHcynbTaTBHas becena c npenonasartenem , NPUMEPHbIE BONPOChHI:

TeMmbl BONpocoB: Tpurnmuepuabl XUPHbIX KNCNOT. HeHacbIWweHHbIe XUpHble kucnoTbl. Macna.
docgonunnabl. iHosntondocgatbl. CgunHrosmabl. COMHroMmenuH. YeTBepTYHbIA atoM asoTa B
CTPYKTYpax Tvna teTpametmnamMmMoHns B goocdponmnugax. XonvH. JInnngHbie KOMNOHEHTbI
6uonornyecknx membpaH. Jinnonpotenabl. JinnonpoTtenabl KPOBW. VIX ponb B TpaHCNopTe n
HakonneHumn xonectepuHa. Bocka. Ctepongpbl. ApaxuaoHosas kucnota. lNpoctarnaHanHbl.
MpocTauuknuHbl. Nonunsonpersl. Kaydyk. KapotuHonabl. PetuHanb..PogoncuH.
BakTteprnopononcuH, peTnHoesas kucnota Xupopacteopumblie Butamutbl : A, D, E, K,
HEeHacbIlWeHHbIE XMPHbIE KUCNOTbI.

Tema . UTorosas coopma KOHTpoOns

MpuMepHbIe BONPOCHI K 3a4eTy:
MpuMepHble buneTsbl K 3a4eTy

1. Kakme 13 nepedyncneHHblX HUXe aMMHOKUCNOT SBASIOTCS OBYXOCHOBHbLIMU?
1. rnytamuH 2. rnytammHoBas kucnota 3. nM3uH 4. cepuH 5. He 3Hato

2. Kakas ammHokuncnota B Tetpanentuie LeuValGlyAsn ssnsetcs N-koHUeBON?
1. BanvH 2. nenumH 3. TMPO3WH 4. acnaparuH 5. He 3Hato
3. Mpwn n3y4eHnn KkaTanuTNYECKoin akTMBHOCTU GoepMeHTa ObiNo YCTAHOBNEHO, YTO B

KaTa-nMT1n4eckoM npoLecce BaxHyo ponb urpaet rpynna ¢ pK 2,5. Kako(um) na nepedncneHHbix
HUXE aMMHOKMCNOT MOXET NpuHagnexartb ata rpynna?

A) BanuH E) TmposwuH J1) nuanH

b) acnaparvHosas k-ta X) umcrenH M) TpeoHuH

B) rnytamuH 3) coeHunnanaHuH H) rnytammHoBas k-ta

") apruHuH W) acnaparuH O) ructmavH

1) meTtnoHuH K) cepuH ) nponnH

4. Kakow Tpunentng Oynet koampoBatbcs cnegyrowmm Habopom tpunnetos PHK:
YYYLULAIAA?

1. GluProPhe 2. PheProGilu 3. ProGluPhe 4. He 3Haio

KETPOHHBH
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5. B obpasue M-PHK Ha nHdopmatmeHoM yyactke obpas3oBaHbl cneaytowme TpUnneTbl: Tpu
Tpunneta AYI, oea tpunneta YI'A v ogun Tpunnet YAA. HaHHas M-PHK aBnsetcs:

1. MOHOUMCTPOHHOWM 2. NONMLMUCTPOHHON 3. MyTUpOoBaHHOM 4. He 3Hato

6. MNonncaxapwa, CoCTaBNeHHbIA U3 OCTATKOB (OPYKTO3bI:
A). uennionosa b). rnukoreH B). nHynun IN). xutnH ). He 3Hato

7. B Monekyne karanasbl conepxumtcsa 4 atoma xenesa. MonekynsipHas akTMBHOCTb Katanasbl
pasHa 5000000 katan. OnpegnenuTte Yncno monekyn H202, koTopble pasnaratoTcsi Npy NOCpeacTee
OJHOro atoma xenesa B COCTaBe 3TOro pepMeHTa B 1 MUHYTY.

7.1. OcHOBHas nuTteparypa:

1. lecbcpnep, Y.J1. NepepaboTtka HePTU: ONS UCNONb30BAHUS B y4eOHOM MpoLecce Co CTyAeHTaMu
BbICWMX Y4ebHbIX 3aBefeHNI, 0ByHaoWwmMMmMcs N0 XMMUKO-TEXHONOMMYECKUM CNELManbHOCTAM /
Yunbam I. Nlecbconep; [nep. ¢ aHrn. 3. . CeutaHbko].?[2-e n3g., nepecmoTp.].?Mocksa:
Onumn-BusHec, 2011.7223 c.:

3.AdpaHacbeB b.H. ®uamnyeckas xumns: yaebHoe nocobure ons cTyAeHTOB By30B, 00OyHatowmxcs no
HanpasneHnsm 'Xummnyeckas texHonorus', 'buotexHonorus' n 'OHepro- n pecypcocbeperatowne
MPOLIECChl B XMMUYECKOW TEXHONOIMK, HedpTexmmmm n buotexHonoruun' / b. H. AdaHacbes, tO. IM.
Akynosa. CaHkT-lNeTtepbypr [v op.]: NlaHb, 2012. - 463 c.

4. AgpaHacbes B.H. Akynosa O.l1. ®dunaunyeckas xumms. [SNeKTPOHHbIA pecypc]. -
CaHkT-leTepbypr.: NaHb, 2012. - 416 ¢. Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=258&pl1_id=4312

7.2. lononHuTenbHasa nureparypa:
1. Banpamos B.M. OCHOBblI XMMMYECKON KMHETUKM 1 KaTanuaa. M.: Akagemus. 2003.

2. bopyukui, IN.H. Katanutnyeckme npouecchbl Nony4eHnUs yrnesog0oponos pa3seTBIEHHOro
CTpoeHusi, Iaomepuns n katanna cuHTesa yrnesonoponoB passBeTBieHHOro ctpoexms / . H.
Bopyuknin.?CankT-lMetepbypr: Mpodeccnonan, 2010.?7745 c.:

3. Tumocpees, B.C. MprHLMMbI TEXHONOMMN OCHOBHOMO OPraHM4eCcKoro n HegTEXMMMNYECKOrO
cuHTe3a: yyebHoe nocobre s CTyAeHTOB BbiCWMX y4ebHbIX 3aBeAeHWin, 0bydatowmxcs no
Hanpas/feHNo NOAroToBKM 'XuMnyeckast TexHonorus n éuotexHonorus' / B. C. Tumodpees, J1. A.
Cepagoumos, A. B. TumoweHko.?N3a. 3-e, nepepab. n gon..?Mocksa: Boicwas wkona, 2010.?7406,
[2] c.

4. EpemuH, B.B. OcHoBbl chramyeckor xumun. Teopms: B 2 4acTax [ONeKTpOHHbI pecypc] : y4ebHoe
nocobve / B.B. EpemuH, C.W. Kapros, N.A. YcneHckas. ? 9nekTpoH. aaH. ? M. : 'JlabopaTopus
3HaHuit' (paHee 'BUHOM. JTabopatopus 3HaHwuit'), 2013. ? 590 c. ? Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=66369

7.3. UHTepHeT-pecypcChbl:

MHdpopmMaumoHHO-cnpaBoyHbIi pecypc no 6uonorum - http://cellbiol.ru

HayyHo-o6pa3oBaTefbHbiii CaiT, MOCBSALEHHbI KNACCUYECKOW 1 MONEKYNSPHON Buonorum -
http://molbiol.ru

Cant xypHana Nature Chemical Biology - http://www.nature.com/nchembio/index.html
Caiit Koponesckoro xumnyeckoro obwectsa Chemistry World - http://www.rsc.org/chemistryworld/
Cant Hay4Hbix HoBocTel Phys.Org. Pasnen - http://phys.org/biology-news/

Cant Hay4HbIX HoBOCTel Sciencedaily. Pasgen -
http://www.sciencedaily.com/news/matter_energy/biochemistry/

Cait 0 xuMum - http://xumuk.ru

CnpaBo4yHo-06pa3oBaTenbHbIi cailt The medical biochemistry page -
http://themedicalbiochemistrypage.org
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9NeKTPOHHas bnbnmoTeyHas cucrema -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4036

9NeKTpoHHasa bmbnmoteyHas cuctema - http://www.studmedlib.ru/ru/book/ISBN9785970423950.html
aNeKTpoHHas bnbnmoteyHas cuctema - http://www.studmedlib.ru/ru/book/ISBN9785970425336.html
9NeKTPoHHas bnbnmoteyHas cuctema - http://www.studmedlib.ru/ru/book/ISBN5225046851.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHue ancumnnuHbl "CoBpeMeHHble Npobnembl katanmaa" npeanonaraeT NCNONb30BaHNe
cnenyowero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepeaaymn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyeckmnmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTCcs KNo4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Heobxoaunmas nutepatypa, obopynosaHune ons nokasa npeseHTtaumi.
Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbiM nnaHoM no

cneumanbHocTh: 04.05.01 "®yHoameHTanbHas n npuknagHas xumms" n cneunanmsaumm XvmMms
3/IEMEHTOOPraHNYeCcknx CoeanHeHNN .
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