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1 Henn n 321244 M3yYeHUs1 AMCHMILINHBI (MOTYJIsT).

1.1 Leab ocBOeHUST TUCHHUILIAHBI.

Llenp MMCHMIUIMHBI — MOJATOTOBUTH CICIUATMUCTOB B 00JACTH OMOXMMUH, 00JIaIalOIINX
rIyOOKHUMH (yHIaMEHTANbHBIMU 3HAHHUSIMH, CIIOCOOHBIX PAllMOHAIBHO MPOBOJUTH MOMCKOBBIC
AKCIIEPUMEHTaIbHbIE UCCIe0BaHMs, 3()(PEKTUBHO UCIOIB30BaTh B HAYUYHO-HUCCIIEI0BATEIbCKON
U TPaKTHUYECKON paboTe COBpEeMEHHBIE METOJbl OMOXMMHUYECKUX HCCIeIOBaHUM, 0000IaTh U
aHAJIM3UPOBATH MOJIYYCHHBIC PE3YIIbTAThI.

buoxumus u3ydaeT OCHOBHBIEC KJIACCHI OPTaHUYECKUX COEIMHEHUH, BXOJSIIIUX B COCTaB
JKUBOW MaTepuH M TMPOLECCHl UX OOMEHA, PHEPreTHKYy OOMEHa BEIIECTB, €ro TOPMOHAIBHYIO
PEryJIsIIni0, OUOIOTHYECKOE OKUCIICHNE, B3aUMOCBSI3b OOMEHA BEIIECTB M OOIIHe MPUHIUIIBI UX
peryJIsiun.

AKTyalnbHOCTh MPEIOIaBaHUs dTOW JUCIHUILIUHBI 00YCIOBIEHA TEM, YTO K HACTOSLIEMY
BPEMEHHU TIOJYYECHBl HOBBIE TEOPETHUECKHE JAHHBIE O PA3IUYHBIX OPraHUYECKHX BEIIECTBAX,
3HAYUTENBHO PAaCHIMPUIICS UX TIepedeHb U cepa MPUMEHEHHs B TEXHOJIOTHYECKUX MPOIeccax.

1.2 3agaun AMCHHILIHHBI.

1. O3HaKOMHUTH C COBPEMEHHBIMU MPEACTABICHUSAMHU O CTPYKTYPHOM OpraHu3aluu
MaKpOMOJIEKYJI, PACCMOTPETh B3aMMO3aBUCUMOCTh MEXKIy UX CTPYKTYpOH M OHOIOTHYECKUMH
byHKIUIMU.

2. N3yunte OCHOBHBIE MyTH OOMEHA BEIIECTB B JKMBBIX OPTaHM3MAaX, PETYIIALHUIO
OMOXMMHYECKUX TPOIECCOB HAa MOJEKYISIPHOM M KJIETOYHOM YPOBHE OpPTraHW3AIMU IKHBOM
MaTepuH.

3. O3HaKOMHUTH C OCOOCHHOCTSMHU MHTETpallMK Pa3IUYHBIX 3B€HbEB MeTaboIn3Ma B
OpraHU3Me YeJIOBEKA.

4. Hayunute momp30BaThCsi M3MEPUTENBHBIMH TpUOOpaMH U 00OpYyIOBaHHEM,

IMPUMCHSACMBIMH B OMOXMMHUYECKHUX HNCCICAOBAHUAX.

1.3 MecTo nucuMnIMHbI (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpamMMbl.

Hucnumnuna «b1.5.23 bruoxumus» oTHocuTcs K 6a3oBoit yactu bioka 1 "/{ucouminHb
(Momynn)" yyeOHOTO TUIaHa.

«broxumus pa3BuBaeTCs Ha CTBIKE OMOJIOTHYECKUX U (PU3UKO-XUMHUECKUX JUCIUTUINH,
HO B OTVIMYHE OT OPraHMYECKON XHWMHUHU, OHA UCCIEIYeT TOJBKO TE BEIIECTBA U XMUMHUYECKHE
peaKIyu, KOTOphle MMEIOT MECTO B JKMBBIX OpPraHU3Max, IMPEKIEC BCETO B KHUBOW KIIETKE.
Broxumusi oXBaThIBaeT TAaK)K€ MHOTHE OOJACTH KJIETOYHON OHWOJOTHMH W BKIIOYaeT B cels
MOJICKYJISIPHYIO OHOJIOTHIO.

Jlis  ycnemHoro ocBoeHUsi «BbHOXUMHUWY» CTyNEHTHI JIOJDKHBI 00JafaTh 3HAHUSIMH,
NOJYYCHHBIMH TIPH W3YyYEHUHM TaKWX IMPEIMETOB KaK OpraHW4yecKas XuUMus, (U3nuKa, UMETb
HaBBIKUA Pa0OTHI B OMOXUMHUYECKOI Tab0opaTOpHHy, 3HATh MIPAaBUJIa TEXHUKH O€30MaCHOCTH.

1.4 IlepeyeHb IUIAHMPYEMbBIX Pe3yJdbTATOB O0y4YeHHUS MO JAUCHUILUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTEIbHONH MPOrPaMMBbI.

W3ydenune qaHHOM yueOHOM TUCIMITIMHBI HAIIPABICHO Ha (DOPMHUPOBAHKE Y 00YUYAIOIIHXCSI
obmenpodeccruonanbHbIx KommereHiui (OITK-5)

No Nunexc Conepxanue B pe3ynbrate u3yuenus: yueOHON AUCIUITIINHBI
. 1; KOMIIET | KOMIIETCHIINH (1in e€ 00yUaroIecs TOIKHbI
| eHnuu YaCTH) 3HATh YMeTh BJIA1E€Th
1. OIIK-5 | cnocoOHOCTBIO 1. OCHOBEI 1. OOBACHATH 1. HaBBIKAMH
MIPUMEHSITh 3HAaHUE | CTPYKTYpPHOMH MOJIEKYJISIPHBIE | CAMOCTOSATEIbH
MIPUHITUTIOB OpraHu3aIlui U | MEXaHU3MBI 0i1 paboTHI €
KJIETOYHOMH (GYHKIIMOHUPOB | MOAJEPKaHUS | OMOXUMHUYECKO
OpraHu3aIuu aHMS OCHOBHEIX | TOMEOcCTasa W uTeparypoi
OMOJIOTMYECKUX OMOMOIIEKY T MIPH Pa3JINYHbIX | U




No HNupexc Conepxanue B pesynbraTe uzyuenus: yueOHON AUCIIUTUIMHBI
[y, | KOMTIET | KOMIETCHIHH (nm eé oOy4aromuecs JOKHbI
CHITHH YaCTH) 3HATh yMeTh BJIAJIETH
00BEKTOB, KIIETKH, BO3JICHCTBUSIX | CIIPABOYHBIMU
onoduznueckux U | CyOKJIETOYHBIX | BHYTPEHHUX U | MIOCOOMSIMU;
OMOXMMHYECKUX OpraHe’n, BHEITHUX 2. KOMITBIOTEP
OCHOB, MEMOpaHHBIX | OCHOBBI (hakTOpOB. HOM TEXHHUKOMN
MIPOIIECCOB U | MEXaHHU3MOB 2. OOBSACHATH MPUMEHHUTEITHH
MOJIEKYJISIPHBIX MEXMOJIEKYJIAP | MOJEKYJSIpHBIE | O K
MEXaHH3MOB HOTO MEXaHU3MBI OMOXMMHUYECKH
JKU3HENEATEIILHOCTH B3aUMOJICVCTBU | HAPYIICHUH M
s1. MeTabonm3Ma, | SKCIepUMEHTa
2. BaXHEWIIME | BOSHUKAIOUIMX | M.
(GYHKIIMOHATIBH | TIPH 3. HaBBIKaMU
bI€ CBOMCTBA U | HACJIEJCTBEHHBI | pabOTHI B
OCHOBHBIC ITyTH | X U OMOXMMHYECKO
MeTabosm3ma npuoOpeTeHHbl | i JabopaTopuun
0enKoB, X C pEaKTHBAMHU,
HYKJIEMHOBBIX | 3a00JI€BaHMSX, | MOCY/AOH,
KHCTIOT, TIPUMEHSIS M3MEPUTENHHO
YIJIEBOOB, 3HaHUS O MyTAX | ¥ anmapaTypou,
JTUTHJIOB; MpPEeBpaIIeHUS | MPOBEACHUS
Ouoaoruyeckoe | OEIKOB, KayeCTBEHHBIX
3HAYCHHE HYKJICHHOBBIX | H
BUTaMUHOB. KHCIIOT, KOJIMYECTBEHH
3. MEXaHU3MbI | YIJIEBOJOB U BIX
(EepMEHTATUBH | JTUMHJIOB B WCCIIeTIOBAaHUI
Oro KaTallu3a; | OpraHu3Me Pa3IUYHBIX
O0COOCHHOCTH YeIIOBeKa. OMOXMMHUYCCKH
dbepmeHTaTuBH | 3. 0OBACHATH X MOKa3aTeneH.
Oro cocTaBa MEXaHHU3MBI
OpraHoB; 00e3BpexnBaH
OCHOBHBIC ust
TIPUHIIUATIBI TOKCUYECKUX
JTUATHOCTHKHU M | BEIICCTB
JICYEeHUS SHIOTEHHOTO U
OonesHei, 9K30I€HHOI'O
CBSI3aHHBIX C MIPOUCXOKICHU
HapyIICHHEM s,
GyHKIIMOHUPOB | 4. 0OBACHATH
aHus nedyeOHoe
(bepMeHTOB. JeicTBre
4. OCHOBBI HEKOTOPBIX
OMODPHEPTeTHKHU | JIEKAPCTB,
" AHTUOUOTHKOB,
MOJIEKYJISIPHbIE | BUTAMUHOB,
MEXaHHU3MBI UCTIONB3YS
OMOJIOTMYECKOT | 3HAHHS O
0 OKHCJICHUSI, MOJICKYJISIPHBIX
OCHOBHBIE mporeccax, B
MeTab0IMUECKU | KOTOPBIX MPH-

e yTH

HHUMArT




No HNupexc Conepxanue B pesynbraTe uzyuenus: yueOHON AUCIIUTUIMHBI
[y, | KOMTIET | KOMIETCHIHH (wm eé oOy4aromuecs JOKHbI
CHITHH YaCTH) 3HATh yMeTh BJIAJIETH
o0pa3oBaHus ydacTtue
cyOCTpaToB 1) | JaHHBIC
MUTOXOHJIPHAIT | MOJEKYJIBI.
bHOU U 5.aHanM3upoBa
BHEMUTOXOHJIP | Th BO3MOKHBIE
HallbHOU MyTH
CUCTEMBI MIpeBpaICHUS
OKHCJICHHUS. JIEKapCTBEHHBIX
5. 0COOEHHOCT | MpemnapaToB B
1 MeTaboJiu3Ma | OpraHu3Me,
B TICUCHH, UCTIONB3YS
KpOBH, 3HAHUSA O
MEXKJIETOYHOM | MpoIieccax IMu-
MaTpHKce, 1IeBapeHus U
COCIIMHUTEIILHO | BCACHIBAHUS,
i, HEpBHOU U ouotpanchopm
MBILIEYHOU allnu JEKapCTB
TKaHSIX. B OpraHu3Me.
TIPUHITATIBI 6. OIICHUBATH
OMOXMMHUYECKO | JAHHBIE O
ro aHaJIK3a, XUMHYECKOM
JTUArHOCTHYECK | COCTaBe
Y 3HAYNMBbIC OMOIOTUYECKHIX
MMOKa3aTeNn KUJKOCTEN IJIst
COCTaBa KPOBU | XapaKTEPUCTHUK
U MOYH Y Y HOPMBI U
3I0pPOBOTO OMOXHMHYECKO
YeJI0BEKa. W TMarHOCTUKHU
7. Onoxmmuuec | 3a00JIeBaHUM.
KHue 7.
0COOCHHOCTH HUHTEPIIPETHPOB
JIETCKOTO aTh Pe3yJIbTaThI
OpraHusma, OMOXMUMHYECKH
HauOosee X aHAJIM30B C
Ba)KHBIC y4eToM
SH3UMOTIATHA BO3PaCTHBIX
0COOCHHOCTH 0COOEHHOCTEH
obecreyeHus opranusma
pacTyuiero
opra"ms3ma
MUTATeNbHBIMU
BEIICCTBAMH B
3aBHCHUMOCTHU

OT BO3pacTa.

2. CTpyKTypa M cojiep:KaHue JMCIHUIITHHBI.




2.1 PacnipeneJieHue TPyA0€MKOCTH JUCHUIJIMHBI 10 BUIAM pPadoT.
O6mas TpyA0EMKOCTh TUCIUIUIMHBI cOCTaBisieT 2 3ad.ef. (72 daca), UX pacmpeeseHue
110 BUAAaM padoT MpPEACTaBICHO B TaOJIHIIE.

Bun yuebHo# paboThI Bcero Cemectpsl
4acoB (gackl)
4
KonrakTHas pa6ora, B TOM YHcJIe: 34,2 34,2
AyIMTOpHBIE 3aHATHS (BCEro): 30,2 30,2
3aHATHS JIEKIIUOHHOT'O THUIIA 14 14
JlaGopaTopHbie 3aHITHS 16 16

3aHATUS CEMUHAPCKOTO TUMA (CEMHUHAPBI,
PAKTUYECKHE 3aHSTHSI)

HNnas koHTaKTHasA padora:

KonTpons camoctostensHoi paboTsl (KCP) 4 4
ITpomexxyrounas arrectarus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIE: 37.8 37.8
W3y4eHne 0CHOBHOI y4eOHOI 1 JOTIOTHUTEIBHOMN JIH- 34 34
TepaTypbl
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 3,8 3,8
KonTpos: - -
IloaroToBka K 3K3aMeHy - -
O0mas Tpya0eMKoCTh qac. 72 72
B TOM 4HC/le KOHTAKTHAs | 5 42 | 342
pabora
3a4. €1 2 2

2.2 CTpyKTypa IMCHUIIHHBI:
Pacnpenenenne BumoB ydeOHOI pabOThI M KX TPYJOEMKOCTH IO pa3/ieaM JUCIUTUINHBL.
Pa3nensl AuCIMIITUHBL, U3y4aeMble B 4 cemecTpe (ounas ¢hopma)

KOHI/I‘IeCTBO qacoB
Braeayaut

No HaumenoBanue pazaenon Beero Ay;lal%TOOTI;HaH opHyasI

paboTa

J | 113 JIP CPC
1 2 3 4 5 6 7

1. BeeneHue B OMOXUMUIO 5,8 1 - 2 2,8

2. benku u nentuabl 9 2 - 2 5
3. DepMEeHTHI 9 2 - 2 5
4. DHepreTudeckuii oOMeH 9 2 - 2 5
5. OOMeH yTneBo10B 9 2 - 2 5
6. OOMeH JINIIUI0B 9 2 - 2 5
7. OOMeH aMUHOKHUCIIOT ¥ HYKJICOTH/IOB 9 2 - 2 5
8. Butamunsl. ['opMOHBI 8 1 - 2 5

Hmoeo no oucyuniune: 67,8 14 16 37,8

[Tpumeuanue: JI — nmekmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapbl, JIP — maGoparopHbie
3ansaTusi, CPC — camocrositennpHast paboTa CTyJeHTa



2.3 Conep:xaHue pa3ieioB JMCUUILIAHBI:

2.3.1 3aHAaTHs JeKIHOHHOI0 THIIA.

HaunmenoBaunue
pazznena

Copep:xanue pazzena

dopma
TEKyLIETO
KOHTPOJIA

2

3

4

Beenenue B 0uo-
XUMHUHO

buonornueckas XuMHs M €€ MECTO Cpeau
Owonormueckux Hayk. llemn u 3amaum HayKw.
Kpartkuit ucropuueckuii ouepk 6noxumuu. PaboTer
[Tapanensca, JlaByasbe, Cenbepra, Camuepa u
Hoptpona, BapOypra, Tuszenmyca, Illenxeiimepa,
Canrepa. Brinarommuecs OTEUECTBEHHbIE
OMOXUMUKH.

XUMHUYECKUN COCTaB U OTJIUYMUTEIbHbIE CBOMCTBA
KUBOW Marepuu. Ponb BOabl B xu3HU. [logxoasr k
OMOXMMHUYECKOMY HCCIIEIOBaHUIO: HCCIE0BaHNE
Ha IIeJIOM OpraHu3Me, Ha OTIEIbHBIX OpraHax M
TKaHAX. CyOKJIETOYHBIN M MOJIEKYJISIPHBIA YPOBEHB
uccnenoBanus. HemocpeacTsenHoe HaOmioneHue u
METOJIbl pa3zeneHus B Oumoxumuu. Paznenenue c
NoMoIIbi0 MeMOpaH. YiubrpaduiabTpanus. Juanus.
VYnbrpaneHtpudyrupoBaHue AHAJIMTHUYECKOE,
npenapatuBHoe. DnekTpodope3, PasHOBUIHOCTH.
Xpomarorpadus pacrpeaennTenpHas,
MOHOOOMEHHas, renb-xpomartorpadus, adduHHAsS
xpomartorpadus. XVAMHKO-aHAIUTUYECKHE u
CHEKTPOCKONUYECKHE  METOAbl B  OHOXUMUMU:
KOJIOPUMETpPHS, cnekTpodoToMeTpus,
crniekTpodIyopumeTpus, NKC-cnextpomerpus,
miamMeHHas — crnektpodoromerpusi, OIIP, SMP,
Macc-CreKTpoMeTpusi. Paqnon3oTonHsie METObI B
onoxumun, pH-metpus.

o1mpoc,
KOHTPOJIbHAS

benku n nentuan

AMHWHOKHCIIOTEHI. CTpOGHI/Ie n Knaccn(bm(auns[
AMHMHOKHCJIOT, BXOAAIIUX B COCTaB OEJIKOB. Penxue
AMHWHOKHCJIIOTHI B OeJkax. AMI/IHOKI/ICJ'IOTI)I,
KOTOPBIC HUKOTJa HE BCTPCHAIOTCS B 6em<ax, ux

pOIb. DU3UKO-XUMUYECKHE CBOICTBA
AMHUHOKHUCIIOT:  KHCIIOTHO-OCHOBHBIE  CBOMCTBA,
CTEpEeon30Mepus, ONTHYECKHUE CBOMCTBA.

XUMHUYECKHEe peakLUd aMUHOTPYII aMHUHOKHCIIOT,
HUHTUAPUHOBas  peakuusi, peaknus Canrepa,
Onmana, CepeHceHa u ux 3HaueHue. Kak pasnenurtsb
aMHUHOKHUCIIOTEL. Kaxk OOHapyXUTb U
KOJIMYCCTBCHHO U3MCPUTH aMHUHOKHUCIIOTHI.

benxu, ponb u kinaccudukanus 6enxoB. CloxHbIE
oenku. ['pynmsl, npencrasurenu. [IpocTeie Oenxu.
I'pynmer, mpeactaButenn. CBoiicTBa  OENKOB.
Benuunna u  Qopma wmonekyn Oenka. Jnanus
oenxoB. PactBopuMocTh OenkoB. 3apsn OeNKOBOM
MOJICKYIJIBI, 3aBUCUMOCTDB €ro oT pH
W3oonekTpudeckas Touka. JleHartypainusi OelKoB.

orpoc,
KOHTPOJIbHAS




[lepBuynas cTpykTypa OenkoB. XapaKTepUCTHKa
MENTUIHON CBsI3W, MOJHUINENTUABL. MHOrooOpasue
0eJKoB — CJIEJICTBUE N30MEPUH 1o
nociaenoBareabHOCTH.  OOImMe  3aKOHOMEPHOCTH
aMUHOKHMCIIOTHOIO ~ COCTaBa M IEPBUYHOMU
CTPYKTYpBI OenKoB. BTopruHas cTpykTypa OenKoB:
nBa  ocHOBHbBIX  Tuna. Cynepcnupanu3zanus,
CBEPXBTOpUYHAS CTPYKTypa. ITonsiTue 0
CTPYKTYPHBIX JOMEHAX. Tpernunas u
4eTBEPTUYHAs  CTPYKTypsl  OenkoB.  Css3y,
XapaKTepHbIE AJIS 3TUX CTPYKTyp. OuncTka OeIKoB
— OCHOBHBIE JTaIBbI. Omnpenenenue
aMUHOKHCIIOTHOIO  COCTaBa M IEPBUYHOMI
CTPYKTYpbl OenkoB. OrmpeneneHue MOJIEKYJISIPHOM
MAacChl, BTOPUYHOH, TPETUYHOW M YETBEPTUYHOU
CTpYKTyphl OenkoB. Kakx oOHapykuTh OeJoK.
MeTobl KOJTMYECTBEHHOIO ONpeeeHUs OEIKOB

DepMEeHTHI

®epmenTsl, onpenaeneHue, posb. HoMmeHnknarypa u
kinaccudukammst  depmentoB.  IIpeacraBurenw.
KauecTBeHHOE U KOJMYECTBEHHOE OIPEACIICHUE
¢dbepmenToB. EnuHUIBI  aKTUBHOCTH, YAETbHAS
AKTUBHOCTb, YHUCIIO 000pOTOB. CgoiicTBa
(bepMeHTOB: BBICOKas 3P PEKTUBHOCTD,
cnenuUIHOCTh, TEPMOJIAOMIBHOCTD, 3aBUCUMOCTh
ot pH u np. Kuneruka hepMeHTaTUBHBIX peaKIuil.
OHepreTndyeckuii  Oapbep, IOCIEIOBATEIBHOCTD
coObITii B Katammze, DEepMEeHT — CyOCTpaTHBIN
KOMIUIEKC. YpaBHeHHEe Muxasnmuca-MeHTeH. Vmax,
Km. TI'papuxu JlaitnyuBepa-bepka. Crpoenue
(hepMEHTOB TPOCTBIX M CJIOXKHBIX. AKTHUBHBIN
LHEHTp, peryaaropuslid  neHtp. KodepmeHTsl,
npeacraBuTend. MexaHU3M JeicTBus (HepMEHTOB
Ha [pUMEpe XHUMOTPUIICMHA U TpaHCaMHUHA3.
MynbTudepMeHTHBIE  CHUCTeMBL.  Ipu  Tuma
opranuzanuu.  Perymamuss  HUX ~ aKTUBHOCTH.
WHruburopsl (bepMeHTOB. O6patumble U
HeoOpaTumble. KOHKYpeHTHbIE 1 HEKOHKYPEHTHEIE.
Wuruburopsl THOJIOBBIX, CEPUHOBBIX U
MeTauiopepMeHTOB.  AKTHBAaTOpbl  ()EPMEHTOB.
[TpodepMeHTEI.

orpoc,
KOHTPOJIbHAS

DHepPreTUIeCKuit
oOMeH

Tpu cTaguu KaTaboIn3Ma. Jlokanuzanus
METa00INUECKUX MIPOIIECCOB B KJIETKE.
Komnaprmenranuzamusi. OCHOBHBIE NEPEHOCUUKU
sueprun: AT®, HAJI®, HAJI. Makposprudeckue

CBSA3HU. Cunres ATO: cyOctpaTHOe u
okucnurenabHoe pochopunrposanue. Pacmag ATD:
opTo- u nupodocdaTHOE pacuiernieHue.

®ocarenst U ux ponb. Llukn TpukapOOHOBBIX
KHCIIOT, PeaKIu, (DepMEHTEHI.

CyMmmapHas peaxkuus ITK, 3HA4YEHUE,
JIOKaNU3alusi B KIETKE, PEryJsTOpHbIE PEaKI[HH.
AM¢pubonuyeckne — peakuuu.  BocmomHsomue
peakuuu L{TK.

I'mmokcunaTtueiii  1ukia.  Peaxknwu, 3HadeHwHe,

orpoc,
KOHTPOJIbHAS




JIOKaJIU3aLus B KJIETKE. buonornueckoe
okuciieHue. TkaHeBoe [bIXxaHHE, OINpEICIICHUE,
ponib, Jokanmu3anus B KieTke. DepMeHTbl U
KOMIIOHEHTBI [JbIXaTCJIbHOM LENu: NUPUIUH- U
(1aBUH-3aBUCHMBIC JICTHAPOTCHA3bl, yOWXHHOH,
KEJIE30CEPHbIE Oenxwu, LIUTOXPOMBI,
LUTOXPOMOKCHA3a. JlbixaTtenpHas LEIIb.
OxucnutensHoe (GochopHuINpOBaHUE, MEXaHHU3M.
XeMHO0OCMOTHYECKAast TEOPUS COTIPSKEHHUSL.
OxcureHassl. [Inmesapenue. CymHOCTS.
DepMEHTBI KENMyAKa, MOJKETYyJIO0YHON KEIEe3bl U
kueyHuka. [lumesapenue 6€IKoB.
CreunpuyHocTh poTeas. AKTHBaIys
npodepMeHTOB. BcacbiBaHre aMUHOKHUCIIOT.
[MumeBapenue  yrmeBomoB.  OO6mas — cxema.
Koneunble mnpoaykrtel. [lumeBapeHne KUpOB.
@®epmentsl. Ponp xemun. BcackiBaHue KHUPHBIX
kucnoT. [IumeBapeHre HYKJIEHMHOBBIX KHUCIIOT:
HYyKJI€a3bl, HyKJI€OTH/1a3bl, HyKJICO3UIa3bl.

OOMeH yrieBo-
JI0B

VYrneBoabl, onpeneiaeHue, poib, KilacCu(puKalus.
Mounocaxapuabl.  aucaxapuisl.  [IpousBonHbie
MOHOCAXapuA0B: CHUPTHI, KHUCIOTHI, TJIIOKO3UBI,
aMuHOcaxapa, alleTUJIaMuHocaxapa.
[Tonucaxapuapl: Kpaxmaj, INIMKOTEH. LEeNI0JI03a.
CrpoeHne MypeMHa M TEHXOEBBIX KHCIOT.
Ctpoenue 000104eK KIETOK pacTeHUI

n Oaktepuil. OOHapyKeHHE M KOJMYECTBEHHOE
ompeneneHue  yriaeBofoB.  OCHOBHbIE  IyTH
Karabonu3Ma  yriaeBoloB.  AHa’poOHble U
a’poOHble. bpoxenue, apixanue. [nukonus
peakmuu, pepmeHTsl. [ nukorenonmms3. CymmapHas
peakiys, SHEepPreTuka, JOKaJu3alus B KIETKE.
CymmapHas peakuus MOJIOYHOKHUCJIOTO
OpOJKeHHMs1, PHEPTeTUKA, 3HaAUCHHE, JTOKaIU3allus B
kieTke, perymsnus. CnuproBoe  OpokeHHe,
peakiuu, 3HaueHue. Jlpyrue THUMBI OpOXKEeHUS.
O¢dexr Ilacrepa. JuxoromMuyeckuii pacman
JIIOKO3bl.  OTtanbl.  JHepretuka. CymmapHas
peakius. OKHCIUTENbHOE AEKapOOKCHUINPOBAHHUE
nupyBaTa — peakiud, (pepMeHThl, cymMMapHas
peaxius, JIOKaJTH3aIHs B KJIETKE.
[TupyBaTaernaporeHa3HbIi KOMILJIEKC
(bepMeHTOB. AIMOTOMHYECKUI pacnaja TIIOKO3bI
(dbocdormoKoOHATHBIN MY Th).

Peakuun. Jloxanusamus B kierke. CyMmMmapHas
peaKius.

orpoc,
KOHTPOJIbHAS

OOMeH TUITHIOB

Jlunuel, onpenesieHue U posib. JKUpHBbIE KUCIOTHI,
cTpoeHue u cBoiicTBa. Kiaccuukamnust TMmmmos.

AUMITIHIEPOIBIL. I'muniepodochomunuab.
Chunrodpochomunuaer. ['mukomunuasl. Bocka,
TEpIICHBI, CTEPOUIBI. [{uTomnazMaTudeckue
MeMOpaHbl, PoJib, CTpOSHUE. AHAIU3 JMIHUIOB U

orpoc,
KOHTPOJIbHAS




XKHUPHBIX KHCIIOT.

OOnapyxeHHe U KOJWYECTBEHHOE OIpeiesieHue
munugoB.  Karabomusm  mumnujgoB.  OKuHCIICHHE
TIMIepoaa. AKTHBAIMS M TPAHCIOPT KHUPHBIX
KHCJIOT

B-okucneHne  KHUPHBIX  KHCIOT.  Peakuuu,
dbepMeHThI, JoKaim3anus B KieTke. OKucCIeHHE
HEHACBIIIEHHBIX JKUPHBIX KHUCIOT U KHCIOT C
HEYCTHBIM YHCIIOM YTJIEPOJTHBIX aTOMOB. bHOTHH,
Oonoxumuueckass poiab. ApuramMuHo3. KobamamuH,
OmoxuMmueckass poiib. ABUTaMUHO3. KeTOHOBBIC
tena. CuHTte3 U pacnal. Auuaos.

OOMeH aMHUHO-
KHCJIOT M HYKJICO-
TUIIOB

MOHOHYKJIEOTH IbI, CTpOeHUE U poiib. Ho-
MeHknatypa. [lypuHOBbIE U NUPUMHIWHOBBIC
a30THCTbIE OCHOBAaHMA. MMHOpPHBIE a30TUCTHIE
OCHOBAHUS.

Hyxneosun nu- u tpudochars. tAMD cuntes,
pacnmaa, poilb. MOHO- U JUHYKICOTH]IBI
kopepmente: ®MH, ®AJl, HAJI, HAJI®, Ko-A
cTpoeHune u poib. Kartabomu3sm aMHHOKHCIIOT.
TpaHcaMHUHUPOBaHUE. JlesamuHMpOBaHuE u
neKapOOKCUITNPOBAHUE aAMUHOKHCIIOT.
O06e3BpexxnBanne ammuaka. CHHTE3 MOYEBUHBHI,
peakuuu, ¢epmeHTbl. OKHUCIEHHE YTIEPOIHBIX
ckeneroB B L[TK: acm, acnH, rmy, riou, ama, muc,
Tpe,cep. [locTymnnenne yraepoaHbIX CKENETOB: JeH,
3, Tpe, uie, Ball, MET, apr, ruc, npo. Karabonusm
¢den u Tup. OH3UMonaTuu B oOMeHe (eH U Tup.
Karabonusm myprunoB. KaTabonm3m mupuMuInHOB.

orpoc,
KOHTPOJIbHAS

Butamunsl. I'op-
MOHBI

Buramunbl, omnpeneneHue, HOMEHKIATypa,
Kiaccudukanus, poib. [[pHunHBI THIIOBUTAMUHO3A.
BomopactBopumMble  BUTaMuHBI.  ACKOpOMHOBas
KHCJIOTA. KupopactBopumsbie BUTAMUHBI.
KonuuectBenHoe ompeneieHne U OOHapy>KeHUE
BUTAMHUHOB.

'opMmoHBI, ompexaeneHue, poisb, Kiaccupuxams,
XUMUYECKasi mpupoza, npeacraButenu. CTyneHu u
MEXaHU3M JEUCTBHUSA TOPMOHOB.
['unoramomMuyeckue TOPMOHBI:  CTaTHHBI,  JIU-
OepuHBI, XUMUYeCKas NPUPOAA, POJib. [ OpMOHBI
runodusza. T'opmonsl IIUTOBUIHOU Hu
MapalruTOBUIHON JKEJIE3Bl. I'opmonsl
HaJAno4euyHukoB. IlomoBble ropmoHbl. ['OpMOHBI
pacTeHud,  MHKpPOOPraHW3MOB. [ OpMOHOUIBI.
[IpocrarnanuHbI.

orpoc,
KOHTPOJIbHAS

2.3.2 3aHATHS CEMMHAPCKOI0 THUIIA.
3aHATHSA CEMUHAPCKOTO TUIA — HE MPEIYCMOTPEHBI.
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2.3.3 JIaGopaTopHbIe 3aHATHS.

dopma
Ne HaumenoBanue nabopatopHbIX paboT TEKYIIEeTOo
KOHTPOJIS
1 3 4
1. |BBeneHue B OMOXUMUIO: 3amura
Xpomatorpadpudeckoe pa3aeieHue aMMHOKUCIIOT Ha Oymare. 1abopaToOpHOit
paboThl
2. |benku u nenTuabL: 3ammura
1. LIBeTHBIC peakuu Ha OCIKU U aMUHOKHUCIIOTHI. 1abopaTOpHOIi
2. OcaxneHue OEIKOB OPraHMYECKUMH KHCIIOTAMU U KUTITYCHUEM. paBoThI
3. |DepMeHTHI: 3amuTa
1. TepmonaOunbHOCTH (hEPMEHTOB. 1abopaToOpHOit
2. CneunduaHOCTh (hEPMEHTOB. paboTh
4. |DHepreTrnuecKkuii 0OMeH: 3amura
1. CnekTpodoTOMETpUYECKUI METOJ OTIPEIeTICHHSI AKTUBHOCTHU 1ab0paToOpHOI
JaKTaTACTUAPOTCHA3HI. paGoTHI
2. CBoiicTBa CyKIIMHATACTUAPOTEHA3HI U3 MBIIICYHON TKaHH.
5. |OOMeH yriieBoIOB: 3ammra
Oo6HapysxeHne IpOoAYKTOB ITAHOJIOBOTO OPOKEHUSI. J1a6OPaTOPHON
paboThl
6. |OOMeH JTUIUIOB: 3amura
1. TonkocnoitHast xpomaTorpadus JUMUAOB IMOJCOJHEYHOTO MacJa. nabopatopHoi
2. JeiicTBUe nUmMa3bl HA XKHP. paboThI
7. |OOMEH aMHHOKHUCIIOT U HYKJICOTH/IOB: 3amuTa
OnexTpodope3 0eaKOoB CHIBOPOTKU KPOBH Ha IUIEHKaX U3 alerara nabopaTopHoit
LEJUTIONIO3BL. paBoTHI
8. |Butamunsl. ['opMoHBI: 3amura
1. KonnaectsenHoe onpenenenue uramuta C. Biusiane kumstaernst 1 pH |nagoparoproit
Ha CTa0MJIBHOCTh AaCKOPOMHOBOM KHCIIOTHI. paBoTHI

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)
KypcoBblie paboThl — He IPEAyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecneyeHus: AJIsl CAMOCTOATEIbHONH padoThl
00y4aromuXxcs Mo JUCUUILIHHE (MOTYJII0)

[Tepeuenb yueOHO-METOUIECKOTO 00ECTICUCHHSI TUCITUTLIAHBI

Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSATEILHON pabOThI
1 2 3
1 |BBenenue B Ouoxumuto |OCHOBHas quTeparypa:
2 |benku u nmenTUAbI 1. buonoruueckast xumus : yueobnuk / A.Jl. Taranosuy, 2.1.
3 | DepmeHTHI Onmnemnxuii, H.1O. Konesanosa, B.B. Jlenesuu ; pex. A./l.
4 | DHepreTudecKuii TaranoBuua. - 2-€ u3 ., ucnp. - MuHck : Beimsiimas mkona,
0OMEH 2016. - 672 c. : nn. - bubmmorp.: c. 654. - ISBN 978-985-06-
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5 |OOMeH yrieBoioB

6 |OOMmeH TUIUIOB

7 | OOMeH aMUHOKHUCIIOT U
HYKJICOTHIOB

8 |Butamunsbl. ['opMOHBI

2703-2 ; To e [DnextpoHHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=235731

2. bruoxumust: y9eOHUK TSI CTYICHTOB MEIUIIMHCKHUX BY30B /
nox pex. E. C. CeBepuna. - 5-e u3z., ucrnp. u ao1. - Mocksa :
I'D0TAP-Menaua, 2016. - 759 c. : un. - ISBN 978-5-9704-
3762-9

JlononHUTENBHAS INTEPATYpA:

1. buoxumusi: kpaTkuii Kypc : [yueOHOoe mocodue s
crynenToB 6uosoros] / M. T. IIpockypsikoB. - KpacHomap : [0.
u.], 2007. - 199 c. : un. - bubnuorp.: c. 195.

2. OcHoBsl 6noxumuu Jlenunmxepa: B 3 1. T. 1 : OcHOBBI
ouoxumuu, ctpoenue u karanus / JI. Henbcon, M. Kokc ; miep. ¢
aara. T. IT. Mocomosoit, E. M. Monouknnoi, B. B. benosa ;
nox pen. A. A. borganosa, C. H. Kouerkosa. - U3a. 3-e, ucmp.
- Mockaa : Jlaboparopust 3Hanwmid, 2017. - 694 c. : wi. -
(JIyummit 3apyOesxHbIil yueOHuUK). - bubnauorp. B KoHIIe II. -
ISBN 978-5-00101-014-2. - ISBN 978-5-00101-013-5

3. OcHoBbl 6noxumun Jleannmkepa: B 3 1. T. 2 :
buosnepreruka u meradonusm / JI. Henbcon, M. Kokc ; iep. ¢
anri. T. I1. MoconoBoii u ap. ; nox pea. A. A. bornanosa, C.
H. KogetkoBa. - Mocksa : BUHOM. Jlaboparopus 3HaHHUH,
2014. - 636 c. : un. - bubnuorp. B koHnue ri. - ISBN 978-5-
94774-366-1. - ISBN 978-5-94774-364-7

4. OcHoBbl 6moxumun Jlenunxepa: B 3 1. T. 3 : Ilytu
nepenaun naopmaryn / /. Hemscon, M. Kokc ; mep. ¢ anrd.
T. I1. Moconogoi, O. B. EdppemenkoBoii ; oz pen. A. A.
bormanosa, C. H. KouetkoBa. - Mocksa : BUHOM.
Jlaboparopus 3nanmii, 2015. - 448 c. : un. - (Jlyuymmii
3apyOeXHbIN yueOHUK). - bubmuorp. B kou1e ri1. - ISBN 978-5-
5-94774-367-8. - ISBN 978-5-94774-364-7

Y4eOHO-METOAMYECKHE MaTepHalibl A CaMOCTOSITENbHON paboThl OOydYarommxcs W3
YuCiIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocTasnsiorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[J0OPOBBS M BOCIIPHUATHS HH(DOpMALIUU:

JUig U1 ¢ HapyLIEeHUSIMU 3pEHUS:

— B MieyaTHOU popme yBeIHueHHBIM HIpUdTOM,

— B (popMe IIEKTPOHHOT'O IOKYMEHTA,

Jl7is U1 ¢ HapyUIIeHUSIMH CITyXa!

— B TieuaTHoOU hopme,

— B (popMe AIIEKTPOHHOI'0 TIOKYMEHTA.
JUig au1 ¢ HapyeHUsIMH OIIOPHO-JBUTaTEIbHOTO arapara:

— B mieuaTHoi opme,

— B (popMe IIEKTPOHHOT'O TIOKYMEHTA,
JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

3. O0pa3oBaTe/ibHBIC TEXHOJIOTHH.

Cemectp

Bun 3anstus (JI, 113, | Ucnons3yembie KonunuectBo yacoB
JIP) MHTEpPaKTHBHbBIC

o0Opa3oBaTeNbHbIC

TEXHOJIOTUH

[TpoGieMHbIe TeKIuu

12




5 JI benku n nentuasl 2
J1 depMeHTHI 2
OOMeH yTIeBoIOB 2
OOMEH aMHUHOKHCIIOT 2
Y HYKJICOTHJIOB
Uroro: 8

I[J'ISI JiI ¢ OrpaHMYCHHBIMH BO3MOXXHOCTAMU 3A0POBBA MNPCAYCMOTPCHA OpraHHU3alnsa
KOHCYJ'ILTaI_II/II‘/JI C UCIIOJIb30BAHUECM BHCKTPOHHOﬁ IIOYTHI.

4. OueHo4YHbIE CPeACTBA I TEKYIIEro KOHTPOJIsI YCIIeBAeMOCTH M ITPOMEKYTOYHOM
aTTecTalMu.

4.1 ®oHA OLIEHOYHBIX CPEICTB JIsl MPOBEAEeHHS TEKYIEro KOHTPOJIsI.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMTCS HA Ka)IOM 3aHITHH JJIST OTIPEICIICHUS
TEOPETUYECKON MOATOTOBKH K J1a0OpaTOpHBIM paboTaM, B BHJE YCTHOTO OMpOcCa, KOTOPBIH
OLIEHUBAETC 10 NATHOAUILHON IIIKAJIE.

YeTHBIN ompoc:

3ansaTue 1.

l. buonornyeckas xuMus U ee MeCcTo cpeau Ouonornueckux Hayk. Llenun u 3amaunm
HayKH.

2. Kpatkuit ucropuueckuii ouepk Oumoxumuu. PaGoter [lapanennca, JlaByasbe,

Ceenbepra, Camuepa u Hoprpoma, BapOypra, Tusemuyca, Illenxeiimepa, Can-repa.
Brigaronuecs oTeuecTBEHHbIE OMOXHUMHUKH.

3. XUMUYECKUN COCTaB M OTJIMYUTEIIbHBIE CBOMCTBA )KMBOM Martepuu. Posb BOABI B
JKU3HHU.

4. [Toaxonpl kK OGMOXMMHYECKOMY HCCJIEIOBAHUIO: MCCIEIOBAHWE Ha LIEJIOM Opra-
HU3ME, Ha OTAENbHbIX opraHax U TKaHAX. CyOKIeTOYHBIH W MOJIEKYJSIPHBIM ypOBEHb
UCCJIE0BaHMUS.

5. Henocpenctsennoe HaOII0€HIE U METO/IbI pa3/iesieHns B ONOXUMUHU.

6. Paznenenue ¢ nomomnsio MeMOpan. YbTpaduibrpanus. uanms.

7. VYasTpaneHTpudyrupoBaHue aHATUTHIECKOE, TPENapaTUBHOE.

8. Dnexrpodopes, pa3HOBUIHOCTH.

9. Xpomatorpadus pacnpefeTuTe/IbHas, HOHOOOMEHHas, Tellb-xpoMarorpadus,
adpunHasg XpoMaTorpadusi.

10. XUMHUKO-aHAJIMTUYECKUE M CHEKTPOCKOIMMYECKHE METOAbl B OMOXMMHUU: KOJO-

pumertpus, cnektpodoromerpusi, crnekrpodiayopumerpusi, UKC- cnextpomerpus, riaMeHHas
criektpodotometpus, II1P, AMP, macc- ciekTpoMeTpusi.

11. PaguonsoronHbie METOIBI B OMOXUMUH, pH-MeTpwsL.

3ansarue 2.

1. * AMUHOKHUCITOTBL. CTpoeHHMe W KiaccHuPHKAIUs aMHUHOKHCIOT, BXOJSIINX B
cocTaB OEJIKOB.

2. Penxkue aMUHOKHCIOTBI B OenkaX. AMHHOKHUCIOTBI, KOTOpPbIE HHUKOTJA HE
BCTpPEYAIOTCS B O€JIKax, UX POJIb.

3. DU3NKO-XUMHUYECKHE CBOMCTBA AMHHOKMCJIOT: KHCJIOTHO-OCHOBHEIE CBOMCTBA,
CTEPEOU30MEPHSI, ONTUYECKUE CBOMCTBA.

4, *XUMUYECKUE pPEAKIMH aMHHOTPYNI aMHHOKHCIIOT, HUHTHIPHUHOBAS PEaKIIUs,
peakuust Canrepa, Damana, CepeHceHa U UX 3HaUEHHUE.

5. Kak pa3genuts aMUHOKUCITOTHL. Kak OOHApYyXKUTh U KOJUYECTBEHHO H3MEPUTHh
aMHUHOKHCJIOTHL.

6. Bbenku, ponb 1 knaccupukanus GEIKoB.

7. Crnoxnbie 6enku. ['pynmbl, IpeIcTaBUTENH.

8. [IpocTteie Oenku. I'pymisl, mpeacTaBUTENH.
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9 CaoticTBa 6enkoB. Benwunna u ¢popma Moseky 6enka. Jlmamu3 6enKoB.

10.  PactBopuMOCTb O€IKOB.

11. *3apsi1 0ETTKOBOM MOJIEKYJIbI, 3aBUCUMOCTD ero oT pH. M3o3mekTpuueckas Touka.

12.  Jlenatypaius O€IKOB.

13. *[lepBuuHasg CcTpyKTypa O€NKOB. XapaKTEpUCTHKAa NENTUIHON CBSI3U, IOJIH-
nentuasl. MHOrooopasue GeJIKOB — CIIECTBUE U30MEPHH IO MOCIe10BATEIb- HOCTH.

14.  OOmme 3aKOHOMEPHOCTHM AMHHOKHCJIOTHOTO COCTaBa M INEPBUYHON CTPYKTYpPHI
0EIKOB.

15.  BropuuHas cTpykTypa OenKoB: Ba OCHOBHBIX Thma. Cynepcnupanni3anus,

CBEpXBTOpHUYHAsI CTPYKTypa. [IoHATHE O CTPYKTYpPHBIX JOMEHax.

16 . TperuuHas u yeTBepTHUUHAs CTPYKTYpbl OeiKoB. CBS3H, XapaKTepHbIE AJIs ATHX

CTPYKTYD.

17.  Ouncrka OEJIKOB — OCHOBHBIE 3TaIlbI.

18.  OmnpeneneHne aMMHOKUCIOTHOTO COCTaBa M MEPBUYHOM CTPYKTYphI OEJIKOB.
19.  OmnpeneneHue MOJEKYJIIPHOU MAacChl, BTOPUYHON, TPETUYHON U YETBEPTUYHOU
CTPYKTYPBI OCITKOB.

20 *Kak oOHapyXuTh 0€710K. MeTOIbI KOJIMIECTBEHHOTO OIIPEIEIICHUS OCITIKOB.

3ansaTue 3

1. DepMEHTBI, ONIPEAETIEHUE, POJIb.

2. Homenknarypa u knaccuduxanus ¢pepmenton. [IpeacraBurenu.

3. KauecTBeHHOE W KOJIMYECTBEHHOE ompezenicHre (GepMeHTOB. EAMHUIBI aKTHB-
HOCTH, y/ieJbHasl aKTUBHOCTb, YMCIIO 0OOPOTOB.

4. CpoiicTBa (epMeHTOB: BBICOKas APPEKTUBHOCTH, CIEUU(UIHOCTH, TEPMOJIa-
OUIIBHOCTB, 3aBUCUMOCTB OT pH 1 11p.

5. Kunernka (epMeHTaTHBHBIX peakIuid. DHEPreTHYeCKHil Oaphep, MOCienoBa-

TEJIBHOCTh COOBITHI B KaTanusze, @epMeHT — CyOCTpUTHBINA KOMILUIEKC. Y paB- HeHre Muxasuca-
Menrten. Vmax, Km. I'papuku Jlaitnynsepa-bepka.

6. Crpoenue (HepMEHTOB MPOCTHIX M CIOKHBIX. AKTUBHBINH LEHTpP, PETYJISSTOPHBINA
LEHTP.

7. KodepmenTsl, mpeacraBureny.

8. Mexanu3m neicTBus (PepMEHTOB Ha TIPUMEpPEe XUMOTPUTICHA U TPaHCAMUHA3.

9. MynbTrdepMeHTHBIE CUCTEMBI. Tpu THMa opraHU3anuu. Perynsnus mx akTHUB-
HOCTH.

10.  HMaruburtopsl ¢epmentoB. OOpaTumbie n HeoOpaTumbie. KOHKYpeHTHbIE W He-
KOHKYPEHTHBIE.

1. NHruOUTOpHI THOJOBBIX, CEPHHOBBIX M METAITIO(EPMEHTOB.

12.  AxrtuBaTtopsl pepMeHTOB. [IpodepMeHTHI.

3ansTue 4

1. Mertabonusm, onpenenenue, poib. Karabomusm, aHabomu3M.

2. [Toctynnenue yriepojia u a3oTa B opranu3m. KpyroBopoT a3ora B mpupoe.

3. Knaccudukanus opraHu3MoB Ha OCHOBE HUCTOYHHKOB YTIIEpoia, JHEPTHH U
MIPUPOJIbI TOHOPOB AIEKTPOHOB.

4. Tpu craguu katabonusma.

5. Jlokanuzanusi METabOIMYECKUX MPOIECCOB B KileTke. KommapTMeHTanu3anus.

6. OcHoBuble nepeHocunku sHepruu: AT®, HAJI®, HAJl. Makpospruueckue
CBSI3H.

7. Cunte3 AT®: cyberpaTtHoe u okucauTenbHoe Gochopunuposanue. Pacmag ATO:
opTto- u mupodochaTHOE pacieIIcHHUE.

8. *DocareHsl U UX pob.

9. *[{uxn TpukapOOHOBBIX KUCIIOT, pEaKIuK, (DEpPMEHTHI.

10.  Cymmapnas peakuus L[TK, 3HaueHue, nokanuszanusi B KIIETKE, PEryJsTOPHbIE

peakiuu. AMpuOoIMIecKre peakiuy.
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11.  Bocnonusitomue peakuuu [[TK.

12.  *I'muokcunartHelif HUKI. Peakiinu, 3HaUeHUE, JIOKATH3AIUs B KIIETKE.

13. buosornyeckoe OKuCICHHE. TKaHEBOE IbIXaHUE, ONPEICIICHUE, POJIb, JIOKAJH-
3a1us B KIIETKE.

14.  depMeHTHI B KOMIIOHEHTHI JIBIXaTEIbHON [ETN: MUPUANH- U (IIABHH- 3aBUCUMBIC
JIETUIPOreHas3bl, YOUXHUHOH, JKeJIe30CEpHBIC OENKH, IMTOXPOMBI, IMTOXPOMOKCHIA3a.

15. JlpIxarenbHas 1eMnb.

16.  OxucnurenbHoe (ochopuIrpoBaHUE, MEXAaHU3M. XEMHUOOCMOTHYECKas TEOpHs
COTIPSKCHHUSL.

17. OKcHureHassl.

18.  IlumeBapenne. CymHOCTh. DEPMEHTHI >KETyJKa, MOJDKEITYTOYHOU KEIe3bl U
KUIIIEYHUKA.

19.  TIlumeBapenue OenkoB. CrnenuduuHOCTh MpoTea3. AKTUBAIUSA MPO(GEPMEHTOB.

BcacpiBaHre aMUHOKHUCIIOT.
20.  IMumesapenue yrieoaos. O6mas cxema. KoHeuHble TPOIYKTHI.

21.  IMumeBapenue xxupoB. @epmeHThl. Ponb xkemun. BecacsiBaHne KUPHBIX KU- CIIOT.

22.  IlumeBapeHue HYKJIEMHOBBIX KHCIOT: HyKJI€asbl, HYKJIEOTHJa3bl, HYKJI€O3uIa-
3B

3anstue 5

1. YrneBoasl, onpenesaeHue, poib, KIacCuPUKaIus.

2. Monocaxapubl. 1ucaxapubl.

3. *[Ipon3BOHBIE MOHOCAXapHUI0OB: CIIUPTHI, KUCIOTHI, TIIIOKO3U/IbI, aMUHOCAXa- Pa,
aleTHIaMuHOCcaxapa.

4. *Tlonucaxapuapl: Kpaxmall, TJIUKOTEH. [IET0I03a.

5. *CTpoeHne MypenHa 1 TEHX0EBbIX KUCIIOT.

6. CtpoeHue 0005I04eK KIETOK PAaCTeHUH U OaKTepU.

7. OOHapyKeHHe 1 KOJIUYECTBEHHOE OIPE/ICIIEHUE YTIIEBO/IOB.

8. OcHOBHBIE TIyTH Kara0oyiM3Ma YTriaeBOAOB. AHa’poOHBIE M a’poOHbBIE. Bpoke-
HUE, TbIXaHHE.

9. *I'mukomu3 peakuuu, depmeHThl. [nmukoreHomms. CyMmapHas peakuus, >Hep-
TeTHKa, TOKAIHU3AIIHsl B KIIETKE.

10. CyMMapHasi peakiusi MOJIOYHOKHCIIOTO OpOXXEHHWs, DHEpreThka, 3Ha4eHHE, JIOo-
Kamu3amus B KJIETKE, PETYIISIIHS.

11. *CnupToBoe OpokeHHe, peakiuu, 3HaueHue. [pyrue tunsl Opokenus. D¢- pexr
[Tacrepa.

12. JlnxoToOMUYECKUH pacmajl IIIOKO3bl. JTanbl. JHepreTuka. CyMMapHas peak- Iusl.

13.  *OxucnutenbHoe AeKapOOKCHWIMPOBAHUE TMHpyBaTa — peakuuu, (epMeHTHI,

CyMMapHasi peakius, JOKaJu3alus B KiIeTKe. [IMpyBaTAeruaporeHasHblii KOM- ILICKC
(bepMeHTOB.

14. * AOTOMUYECKAN pacraj TIIOKO3bl  ((ochormokoHaTHRIM TyTh). Peakiuu.
Jloxanuzanus B kiaetke. CyMMapHas peakiusi.

15. ['mukoneorenes. OOX0IHBIE PEAKITUHU TIUKOIU3A.

16.  CunTte3 riamkoreHa, pepMeHTHI.

17. Perynsiumst cunTe3a m pacnaga raukoreHa. Pons tAM® u nporennkunas. Mu-
CYJIMH, aJpeHAJINH, TJIFOKAaroH.

18. Cunte3 mypeuHa, 4 crtaaud. VHTHOWTOPBI CHHTE3a MypEHWHA: LHUKJIOCEPUH H
MEHULIUITUH.

3ansaTue 6

1. Jlunuel, onpeneneHue u pob.

2 *YKupHble KUCTOTHI, CTPOSHUE U CBOMCTBA.

3. Knaccudukanus mumuaos.

4 * ALIJITJTAIICPOJTBI.
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5. *Tmunepodochomumub.

6. *Cunrodpochonunumapl.

7. *[" koMU Ik

8. *Bocka, TeprieHbl, CTEpPOUIbI.

9. Huronnazmarnyeckue MeMOpaHsl, poJib, CTPOCHHUE.

10. AHanu3 JTUNUI0B U )KUPHBIX KUCIIOT.

11. O6Hapy>keHHe U KOJTUYECTBEHHOE OIPECIICHHUE JTUITHIOB.

12. *Karabonmusm nunuaoB. OKHCIEHUE THUIEpoia. AKTHBAIMS M TPaHCIOPT
YKUPHBIX KHCIIOT

13. *B-okucneHne JKUPHBIX KUCIOT. Peakunu, hepMeHTHI, TOKAIU3alus B KIETKE.

14. *OKHUCJICHUE HEHACHIIIEHHBIX >XHPHBIX KHCIOT U KHUCIOT C HEYETHBIM YHCIOM
YTIAEPOAHBIX ATOMOB.

15.  buotun, buoxumuueckas pojb. ABUTaMUHO3

16.  KoOanamun, Gnoxumudeckasi pojib. ABUTaAMUHO3.

17. *Ketonosble Tena. CunTe3 U pacnai. Auumaos.

18.  CunTe3 rimuepona u cuHOro3MHa.

19.  CuHTe3 XUpPHBIX KHCJIOT, peakuuu, pepmentsl. Allb, cuHTEeTa3HBI KOMILIEKC
YKUPHBIX KUCTIOT.

20.  CXOnCTBO W pa3nuyusi B aHA0OJIM3ME W KaTabONM3Me JKUPHBIX KHCIOoT. CHHTE3
YKUPHBIX KHCIIOT, CBBIIIE 16 Yriepo10B 1 HeHACKIIIEHHBIX. Butamus F.

21. CuHTE3 TIIMLEPOIUITHIOB.

22. CuHre3 c(hUHTOTUNHIOB.

23.  Cunres xonectepoiia. Poib xonmecrepoia.

24. LlenTpanpHOoe MecTo aneTui-KoA B oOMeHe BEIeCTB.

3anstue 7

1. MOHOHYKIEOTHABI, CTPOCHUE U posib. HoMeHKkIaTypa.

2. *[1yprHOBBIC ¥ MHPUMUANHOBEIE a30THCTHIE OCHOBaHUSl. MUHOpHBIC a30TH- CThIC
OCHOBaHHUSI.

3. *Hyxueo3un au- u Tpu-pocdarsl.

4. *nAM® cunTe3, pacma, poJib.

5. *Mono- u munykieotuasl kopepmentsl: ®MH, ®AJl, HAJ, HAJI®, Ko-A
CTPOEHHE U POJIb.

6. *Kartabonm3M aMHHOKUCIIOT. TpaHcaMUHHpPOBAaHUE.

7. * [le3aMHUHUPOBAHKE U JIEKapOOKCUITUPOBAHNE AMHUHOKHUCIIOT.

8. *(O0be3BpexxnBanne aMmmuaka. CHHTE3 MOYEBUHBI, pEakIiy, (PepMEHTHI.

9. Oxkucnenue yriaepoansix ckenetoB B LITK: acn, acH, rity, riu, ana, uuc, Tpe,cep.

10.  TlocrymiieHue yriepoAHbIX CKENETOB: JIeH, Tu3, Tpe, uie, Baj, MET, apr, TUcC, Ipo.

11.  KaraGomusm ¢eH u tup.

12.  DH3umomnatuu B oOMeHe (eH U TUp.

13. KaraGonu3m mypuHOB.

14. KaraGonu3m nupuMuuHOB.

15. CuHTE3 3aMEHUMBIX aMUHOKHUCIIOT: TITy, IJIM, aJla, aCH, acIl, THUP.

16.  Cunres cep u .

17. donueBas KUCIOTa, CTpoeHUE. [ MMOBHTAMHUHO3, OMOXUMHUYECKAs] POJIb.

IMABK, cynsdpamunsl, ITACK.

18. Ncxoauple mpoayKThl B CHHTE3€ HE3aMEHUMBIX aMHUHOKHUCIIOT.

19.  CuHTe3 NMpUMHUIMHOBBIX HYKJIEOTUOB.

20. CuHTE3 MypUHOBBIX HYKJICOTH/IOB.

21.  Ob6pazoBaHue 1€30KCUPUOOHYKICOTH/IOB.

3ansTue 8

1. BuramuHbl, ompenercHne, HOMEHKIATYpa, KiIacCUpUKaLUs, pPOib. [IpuduHbBI
TUTIIOBUTAMUHO3A.
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BonopactBopumblie BUTaMUHBL. ACKOpOMHOBAs KUCIIOTA.
XKupopacTBOprMbIE BUTAMHHBI.
KonunuectBenHoe onpenenenre u oOHapyKeHUE BUTAMUHOB.

Rl

5. ['opMoHBI, ompezaeneHue, poiib, KilaccuUKALMs, XUMHUYECKas NPUpPOJa, Mpe-
CTaBUTEJIN.

6. CryneHu 1 MexaHu3M JIeHCTBUS TOPMOHOB.

7. ['unoTtanomuyeckue ropMOHbI: CTATUHBI, TUOEPUHBL, XUMUUYECKas IPUPO/IA, POJIb.

8. ["opmons! runogusa.

9. ['opMOHBI IIUTOBUHON U MAPAUTOBUIHON KEIE3bI.

10. ['opMOHBI HaATTOYEUHUKOB.

11.  IlonoBble TOPMOHBI.

12.  T'opMoHBI pacTeHuii, MUKpoOopranu3moB. ['opmonounas!. I[Ipocrarmanaussl.

4.2 ®oH/ OLIEHOYHBIX CPEICTB /ISl IPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAIMU.
[IpomexxyTodHast aTTecTaIusi IPOBOAUTCS B (popMe 3aueTa B Y4ETBEPTOM CEMECTPE.

Bonpocsl i1 NOATOTOBKH K 3a4eTy:

l. buonorudeckast xumus 1 ee MecTo cpeau ouonorudeckux Hayk. Llemu u 3ama- uun
HayKH.

2. Kpatkuit ucropuueckuii ouepk Oumoxumuu. PaGoter [lapanennca, JlaByasbe,
Ceenoepra, Camuepa u Hoptpoma, BapOypra, Twuszemmyca, Illenxeiimepa, Canrepa.
Brigaronuecs oTeuecTBEHHbIE OMOXHUMHUKH.

3. XUMUYECKUN COCTaB M OTJIMYUTEIIbHBIE CBOMCTBA )KMBOM Martepuu. Posb BOAbI B
JKU3HHU.

4. [Mogxoaet kK OMOXMMHYECKOMY HCCIEAOBAHUIO: HCCICAOBAHUE HA IEJIOM
OpraHu3Me, Ha OTACNbHBIX OpraHax M TKaHsAx. CyOKJIeTOYHBIH M MOJICKYJSIPHBIH YpPOBEHBb
UCCJIE0BaHMUS.

5. Henocpenctsennoe HaOII0€HUE U METO/IbI pa3/iesieHns B ONOXUMUHU.

6. Paznenenue ¢ nomomsio MeMOpaH. YiabTpadmibrpanus. uanms.

7. VYapTpaneHTpudyrupoBaHue aHATUTHIECKOE, TPENapaTUBHOE.

8. Dnekrpodopes, pa3HOBUIHOCTH.

9. Xpomatorpadus pacnpefenuTe/IbHas, HOHOOOMEHHas, Tellb-xpoMarorpadus,
adpunHAsg XpoMaTorpadusi.

10. XUMUKO-aHAJIMTUYECKUE U CIEKTPOCKONUYECKUE  METOAbl B OMOXUMHHU:
KOJIOPDUMETpUsi,  CreKkTpodoToMeTpus, cnektpopayopumerpusi,  MKC-cnektpometpus,
miameHHas criekrpodorometpust, II1P, AMP, macc- ciekTpoMeTpusi.

11. PaguonsoronHbie MeTOBI B OMOXUMUH, pH-MeTpws.

12. * AMUHOKHUCITOTEI. CTpoeHHe | KiIacCHU(pUKAIUMs aMHHOKHCIIOT, BXOIAIIUX B
cocTaB OEIIKOB.

13. Penkue amuHOKMCIOTHI B Oenkax. AMHMHOKHCIIOTHI, KOTOpPbIE HHUKOI/Ia HE
BCTpEYAIOTCs B O€IKaX, UX POIIb.

14. Du3NKO-XUMHYECKHE CBOMCTBA AMHWHOKHCIIOT: KHCJIOTHO-OCHOBHEBIE CBOMCTBA,
CTEpPEOU30MEPHsl, ONITUYECKUE CBOMUCTRA.

15. *XUMUYECKUE peaKIM aMHHOTPYNN aMHHOKHUCIOT, HUHTHJPUHOBAs peakKlus,
peakuus Canrepa, OamaHa, CepeHceHa U UX 3HaUEHUE.

16. Kak pazmenuts amMuHOKHCIOTHL. Kak OOHapy»XKuUTh M KOJIMYECTBEHHO H3MEPUTH
AMUHOKHCIIOTHI.

17.  benku, pons u ki1accudukaius OEIKOB.

18.  Cnoxwuble Oenku. ['pymimsl, MpeIcTaBUTENH.

19. [Ipocteie 6enku. ['pynmbl, mpeacTaBUTENH.

20.  CsaoiicTBa 6enkoB. Benmuunna u opma monekyn 6enka. Juanus 6enkos.

21.  PacTBOpMMOCTbH OCJIKOB.
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22. *3apsi1 0ETTKOBOM MOJIEKYJIbI, 3aBUCUMOCTD ero oT pH. M3o3mekTpuueckas Touka.

23.  Jlenartyparus O€IKOB.

24. *[lepBuuHass CTPyKTypa O€JIKOB. XapaKTepUCTHUKA TENTHAHOW CBSI3U, IOJIU-
nentuasl. MHOrooOpasue OeJIKOB — CIIECTBUE U30MEPHH IO MOCIe10BATEIb- HOCTH.

25. OOumme 3aKOHOMEPHOCTHM AMMHOKHCIOTHOTO COCTaBa W MEPBUYHOU CTPYKTYpHI
OenKoB.

26. Bropuunast ctpykrypa OenKoB: ABa OCHOBHBIX Tuma. Cynepcnupanu3aius,
CBEpXBTOpHYHAs CTPyKTypa. [IoHATHE O CTPYKTYPHBIX JOMEHAX.

27.  TperuuHas U 4eTBEpTUYHAsI CTPYKTypbl OenkoB. CBsI3u, XapaKTepHbIE IS ITHX
CTPYKTYD.

28.  Ouwncrtka O€NKOB — OCHOBHBIE 3TaIlbI.

29.  OmpeneneHre aMUHOKHUCIOTHOTO COCTaBa U MEPBUYHOM CTPYKTYpPBhI OCIIKOB.

30.  Omnpenenenue MOJNEKYJISPHOM MacChl, BTOPUYHON, TPETUYHOM M YETBEPTUUHOU
CTPYKTYpBI O€JIKOB.

31. *Kak 00HapyXuTh 0eI0K. MeTo bl KOJIMYECTBEHHOTO OIPe/IesICHIsI OETKOB.

32.  DepMEeHTHI, ONpeAeIIEHUE, POb.

33.  Howmenknarypa u knaccudukanus ¢pepmenTon. [IpeacraBuren.

34.  KadecTBeHHOE M KOJMYECTBEHHOE omnpenaeieHue (pepmeHToB. ENUHHUIBI aKTHB-
HOCTH, YJIeJIbHAasl aKTUBHOCTh, YHCJIO 00OPOTOB.

35.  CsoiictBa (epMeHTOB: BbICOKas 3(PPEKTUBHOCTb, CHEUU(PUYHOCTh, TEPMOIIaA-
OMIIBHOCTb, 3aBUCUMOCTh OT pH u nip.

36. Kuneruka ¢epMeHTaTUBHBIX peakuUui. DHepreTudeckuii Oapbep, MocieoBa-

TEJIIHOCTH COOBITHI B Katamnm3e, @DepMeHT — CyOCTpUTHBIA KOMIUIEKC. Y paB- HeHHe Muxasmca-
Menren. Vmax, Km. I'paduku Jlaitnynsepa-bepka.

37.  CtpoeHue (pepMEHTOB IPOCTBIX M CIOKHBIX. AKTHUBHBIN LIEHTP, PEryIATOPHBIN
HEHTP.

38.  KodepMeHTsI, mpeacTaBUTEIH.

39. Mexanusm nericTBrsi GEPMEHTOB Ha TIPUMEPE XUMOTPUTICHHA U TPAHCAMUHA3.

40.  MynpTHdEepMeHTHBIE CUCTEMbl. TpH THUNa opraHu3anuu. Peryisuus ux akTHB-
HOCTHU.

41.  Wuruburopsr ¢epmentoB. O6patumble U HeoOpatumble. KOHKypeHTHbIE U He-
KOHKYPEHTHBIE.

42.  VHruGUTOpPHI THOJOBHIX, CEpPUHOBBIX U METAIIO(EPMEHTOB.

43.  Axtuaropsl pepmenToB. [IpodepmeHTHI.

44. *MOHOHYKJIEOTHIbI, CTPOEHHUE U posib. HomenknaTypa.

45. *[TypuHOBBIC M TUPUMHUIUHOBBIC a30TUCTHIE OCHOBAaHMS. MUHOpPHBIE a30TH- CTHIC
OCHOBAHUSI.

46. *Hykneozun qu- u Tpu-GocdaTsl.

47. *nAM® cunTe3, pacma, poib.
48. *Mono- u auHykineotunsl kodepmentsl: ®MH, ®AJl, HAJ, HAID, Ko-A
CTPOEHHE U POJIb.

49. YrneBopl, onpeaeneHue, poiib, KIacCu(uKaIusi.

50.  MoHocaxapusl. 1ucaxapusl.

51. *[Ipon3BOHBIE MOHOCAXapPUIOB: CIIUPTHI, KUCIOTHI, TIIOKO3U b, aMUHOCAXa- pa,
aleTuIaMuHoOcaxapa.

52. *[Tonucaxapuabl: Kpaxmall, TIIMKOTEH. IIEJTF0I03a.

53.  *CrpoeHune MypeuHa U TEHXOEBBIX KHCIIOT.

54.  Crpoenue 000104Y€K KIETOK pAaCTEHUN U OaKTEPHIA.

55. OOHapy)XeHue 1 KOJINIECTBEHHOE OIpEICIIEHUE YTIIEBOIOB.

56. Jlunuapl, onpeaeneHue u podib.

57. *XupHble KUCIOTHI, CTPOSHHE U CBOICTBA.

58. Knaccudukanus munuaos.
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59. * ALIJITJIMIICPOJTBI.
60.  *T'munepodochonunuabl.

61.  *Codunrodochonumusl.

62. *[ TUKOJIUITHIBI.

63.  *Bocka, TeprieHbl, CTEpOUIbI.

64.  llurormuiazmMaTuueckue MeMOpaHsbl, poJib, CTPOCHHUE.

65.  AHanuz TUNHUIOB U )KUPHBIX KUCIIOT.

66.  OOHapyXeHHe M KOJIMYECTBEHHOE OIpeIeIeHUe JIUIUIOB.

67. Mertabonu3m, onpenenenue, posb. Katabomusm, aHabomu3m.

68.  Ilocrynnenue yrieposaa u a3ora B opranu3m. KpyroBopot a3oTa B mpupo/e.

69.  Krnaccuukamuss OpraHM3MOB Ha OCHOBE HCTOYHUKOB YTJEpOJa, DHEPTUU U
HOPUPOBI TOHOPOB JEKTPOHOB.

70.  Tpwu craguu kaTaboau3Ma.

71.  Jlokanuzauus MeTabOIMUECKUX MPOLeccoB B KieTke. KommapTMeHTanu3amnus.

72.  OcHoBHble nepeHocuuku sHeprun: AT®O, HAJAD, HAJl. Makpospruueckue
CBSI3U.

73.  Cunte3 AT®: cybcrpaTtHoe u okucauTenbHoe GochopunupoBanue. Pacmag ATO:
opTO- U UpodochaTHOE pacleIIICHHE.

74.  *®ocdareHsl u UX POJIb.

75.  *Luka TpukapOOHOBBIX KUCIIOT, peaKINH, (JePMEHTHI.

76.  Cymmapnas peaxuus L[TK, 3Hauenue, nokanusanusi B KJIETKE, PEryJsTOPHbIC

peakiuu. AMQuOONIUYECKUEe peaKInu.
77.  Bocnonnstomue peakuuu LITK.

78. * ' mrnokcHIaTHBIN HUKII. Peaknyu, 3HaueHue, TOKAIM3alis B KIETKE.

79. buonornyeckoe okucneHue. TkaHEBOE NbIXaHHUE, OINPEICICHHUE, POJib, JIOKAIH-
3alMs B KJICTKE.

80. DepMeHTHI 1 KOMIIOHEHTHI JABIXaTeIbHON IeTH: TUPUIUH- U (hJIaBUH- 3aBUCUMBIC
JETUAPOTCHA3bl, YOMXHHOH, )KEJIe30CEPHbIE OCIIKH, IIMTOXPOMBI, IIATOXPOMOKCH/1a3a.

81. JIpIxaTenbpHas LElb.

82. OxkucnurensHoe GochopuaupoBanme, MEXaHU3M. XEMHUO-OCMOTHYECKAsT TE€O- PUS
CONPSIKEHMUSL.

83. OxcureHasbl.

84.  IIumesapenue. CymHocTb. DepMEHTHI KENylKa, MOMKEITYJOYHOW XKeye3bl U
KHUIIICYHHUKA.

85.  IlumeBapenue OenkoB. CrenupuuHOCTh MpoTeas3. AKTHUBALUS NPOPEPMEHTOB.

BcaceiBaHME aMHHOKHUCIIOT.
86.  Ilumesapenue yriaeBogoB. OOmas cxema. Koneunbie mpoyKThl.

87. [TumeBapenue xxupoB. DepmeHThI. Poiib jxemun. BecackiBaHue sKUPHBIX KU- CIIOT.

88.  IIumeBapeHHE HYKJIEHMHOBBIX KHUCJIOT: HYyKJ€a3bl, HyKJICOTHIa3bl, HYKICO3UAA-
3BI.

89.  OcHoBHBIE MyTH KaTaboju3Ma yIiaeBoJOB. AHa’dpoOHble M a’poOHBIE. bpoxe-
HHE, IbIXaHHE.

90. *'mukonu3 peakuuu, ¢epMeHTs. [mkorenonns. CymmapHas peakuusi, SHeEp-
reTHKa, JIOKAJIN3alus B KJIETKE.

91. CyMmmMmapHasi peakiusi MOJOYHOKHCIIOTO OpOXKEHUS, SHEPreTHKa, 3HA4YeHUe, Jo-
KaJu3alus B KIETKe, peryJisiusl.

92.  *CnuptoBoe OpokeHHE, peakiny, 3HaueHue. [pyrue tunsl OpoxxeHus. I¢- pexr
[Tactepa.

93.  JluxoToMHUYECKMH pacmaj IMOKo3bl. JTanbl. JHepreTuka. CymmapHas peak- Lusl.

94, *OKUCIUTENIbHOE JIeKapOOKCHJIMPOBAaHUE TMHpyBaTa — peakuuu, (QEpPMEHTHI,

CyMMapHasi peakuus, JIOKanu3anuus B KieTke. [IupyBaraeruaporeHasHblii KOM-  IIIEKC
(dbepMeHTOB.
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95.  *Amoromuueckuil pacman TIIOKO3bl ((PochOTrTIOKOHATHBIN IyTh). Peakmmm.
Jlokanusauus B kiaeTke. CymMmapHast peakiusi.

96.  *KaraGomm3m smnumoB. OKHCICHHE TIUIEposia. AKTHBAaUS W TPAHCIOPT
AKHUPHBIX KHCIIOT

97.  *B-okucieHHe JKUPHBIX KUCIOT. Peakiuu, epMeHTHI, TOKATU3aIHs B KIIETKE.

98.  *OkxwucneHHe HEHACBHIIEHHBIX >KUPHBIX KUCIOT M KHUCIOT C HEYETHBIM YHCIOM
YTIEPOTHBIX ATOMOB.

99.  buortuH, buoXuMHYECKas POJIb. ABUTAMUHO3

100. KobanamuH, OnoxumMuveckas pojib. ABUTAMHHO3.

101. *KeronoBble Tena. CunTe3 u pacnai. AIHao3.

102. *KaraGonm3m aMHHOKHCIIOT. TpaHCaMHHHUPOBaHUE.

103. *]le3aMUHUpOBaHUE U IEKaAPOOKCUIUPOBAHNE AMUHOKUCIIOT.

104. *OGe3BpexuBanue ammuaka. CUHTE3 MOYEBUHBI, pEaKIIUU, PEPMEHTHI.

105. Oxucnenue yriaeponnsix ckenetoB B LITK: acm, acw, riy, ru, ana, miuc, Tpe,cep.

106. TlocrymuieHue yriepoaHbIX CKENIETOB: JIeH, Tu3, Tpe, Wiie, Baj, MET, apr, TUC, TPO.

107. KartaGonuszm ¢eH u THp.

108. DH3umomaruu B oOMeHe )eH U THp.

109. Kartabonu3m mypHHOB.

110. Karabonm3m nHpuUMHITHOB.

111. T'muxoneorenes. O6X0oAHbBIE peaKIIMK TTIUKOIH3A.

112. CunTe3 TIIMKOreHa, PepMEHTEHI.

113. Perymsumus cuHTe3a W pacnana rmkoreHa. Ponb mAM® u npoTeMHKHHA3.
WNHcynuH, anpeHanuH, rIoKaroH.

114. Cunte3 mypeuHa, 4 craguu. VHruOMTOpBl CHHTE3a MypEeHHA: LUKIOCEPUH U
NEHULWINH.

115. CunTte3 riuueposna u cUHOr031Ha.

116. CuHTe3 *)UPHBIX KUCIOT, peakuuu, ¢pepmeHTbl. Allb, cuHTETa3HBII KOM- IIEKC
YKUPHBIX KUCIIOT.

117.  CxonctBo M pa3nuuus B aHAOOIM3ME U KaTaboJIM3Me KUPHBIX KUcIoT. CHH- Te3
JKUPHBIX KHUCJIOT, CBBIIIE 16 yriepoaoB U HeHAChIIEHHbIX. ButamuH F.

118. CuHTe3 MHIEPOTUITHAOB.

119. Cwunte3 chuHTOMUMUIOB.

120.  Cunres xonecrepoia. Ponb xonectepoua.

121. IlenrpansHoe mecTo aneTui-KoA B 0OMEHE BEIIECTB.

122.  CuHTe3 3aMEHUMBIX AMUHOKUCIIOT: Ty, TJIM, ajia, acH, acll, TUp.

123. CunTe3 cep U riu.

124. ®onmeBas kuciora, crpoeHue. [ unmoBuramMuHo3, duoxummueckas poib. [TABK,
cynbdamusl, [TACK.

125. HcxopHble NpOAYKThI B CHHTE3€ HE3aMEHUMBIX AMUHOKHCIIOT.

126. CuHTE3 NTUPUMHUIUHOBBIX HYKJIEOTHU]IOB.

127.  CuHTE3 NypHUHOBBIX HYKJIEOTUIOB.

128. OO6pazoBanme 1e30KCUPUOOHYKICOTH IOB.

129. Buramusbl, omnpeaereHHe, HOMEHKIATypa, Kiaccuukauus, poib. [IpuuuHbI
TUTIIOBUTAMUHO3A.

130. BomopacTtBopuMbie BUTAMHUHBI. ACKOPOMHOBAS KHCIIOTA.

131.  KupopacTBOpUMbIE€ BATAMHHBI.

132.  KonuyectBeHHOE OIpeesieHue U 00HapyKEHHE BUTAMUHOB.

133. TopmoHbI, ompeneneHue, poib, KiIacCHPUKALMI, XUMUYECKass MPHUPOJA,
IIPEJICTaBUTEIIH.

134. CryneHu U MEXaHU3M JICMCTBHS TOPMOHOB.

135. T'unmorasoMuyeckrue TOPMOHBI: CTATHHBI, TUOCPUHBI, XUMHUECKas IPUPO/IA, POIIb.

136. T'opmonsl runodusa.
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137.  T'opMOHBI IIUTOBUIHON U NApalUTOBUIHON KEE3bl.

138. T'opMOHBI HaATOYEUHUKOB.

139. IlonoBble TOPMOHBI.

140. T'opmoHsbI pacTeHuil, MuKkpoopranuzMoB. ['opmoHouas!. IlpoctrarnaninHsl.

OneHouHble cpeAcTBA Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
3II0POBBSI BEIOUPAIOTCS C YIETOM WX WHAWBUIYATBHBIX TICHXO()U3UIECKIX 0COOCHHOCTEMH.

— Npu HEOoOXOAMMOCTHM HMHBAJIMIAM M JMLIAM C OTrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3II0POBBSI IIPEIOCTABIISIETCS IOTIOTHUTEIIEHOE BPeMsI JUIsl IOJrOTOBKY OTBETA HA IK3aMEHE;

— IIpU IPOBEJICHUH NPOLETYPhl OLIEHUBAHUS PE3YJIbTATOB 00yUEHUs] HHBAINIOB U JIUIL C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS TIPEAYCMATPUBACTCS MCTIOIH30BAHUE TEXHHUUECKUX
CpPEeZCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMU;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOMIUXCSI C OTPAaHHYSHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBbS
U MHBAJIUAOB TpolLEaypa OLEHUBAHUSA pPE3yJbTaTOB OOYyYEHUS IO JUCLUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUs PE3yIbTaTOB OOyUEHHs] MHBAIMJOB U JIUI[ C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JHCHUIUIMHE (MOJIYJIIO) TPEIyCMaTPUBAET IPEIOCTABICHHUE
uHpopmanuu B (opMmax, AANTUPOBAHHBIX K OrPaHMYEHHMSIM WX 370pPOBbS U BOCIPHUATHSA
UHPOpPMALINH:

Jlist a1 ¢ HapyIIEeHUsIMU 3pSHUS:

— B I1€YaTHOW (hopMe YBEITMICHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOI'O TIOKYMEHTA.

JUist T ¢ HApyIICHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMHM OTIOPHO-BUTATENILHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOI O TI0KYMEHTA.

JlaHHBIN TIepeueHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

Kpurepun 3auera:

«3auTeHo» MOJy4aeT CTYICHTY, €CIM OH Jajl IOJIHBIM, pa3BEepHYTHIl OTBET Ha BCe
BOMPOCHI MJIM €CIM OH Jajl HEeMOJHbIE WM HETOYHBIE OTBETHI, HO OTBETHJI Ha YTOUHSIOIIHNE
BOIIPOCHI, @ TAK)KE BBIIOJIHWII IPOTPaMMy 3aHATHUH.

«He 3aureHo» TMoONTyyaeT CTYJAEHT, €CIIU OH Jlajl HENOJIHbIC UM HETOYHBIC OTBETHI M HE
OTBETWJI Ha YTOYHSIOIIME BOIPOCHI, €CIM OH HE OTBETHJ HU Ha OAMH BOIPOC, a TAKXe HE
BBITOJIHWJI IPOTPAMMY 3aHITHH.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJLHOH Y4eOHOH JHMTEpaTypbl, HEOOX0AMMOM
JJISL OCBOEHMSI AUCUMUIIMHBI (MOXYJIs).

5.1 OcHoBHas JIuTepaTypa:

1. buonoruueckas xumus : yaeOnuk / A.Jl. Taranosud, D.1. Onerxwuii, H.FO. Konepanosa,
B.B. JleneBuu ; pen. A.Jl. TaranoBuya. - 2-€ 3., uctp. - MuHck : Beimmiimas mkona, 2016. - 672 ¢. :
uIL. - bubmorp.: ¢. 654. - ISBN 978-985-06-2703-2 ; To xe [Onexktponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=235731

2. bruoxumust: yaeOHUK TS CTYJCHTOB MeUIIMHCKUX By30B / of ped. E. C. CeepuHa. - 5-¢
u31., ucnp. u Jom. - Mocksa : 'D0OTAP-Menua, 2016. - 759 c. : un. - ISBN 978-5-9704-3762-9

JlJiss OCBOEHUS TUCIUIUTMHBI MHBAIUIAMU U JTUIIAMH C OTPaHHYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSl MMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«JIanpy» n «¥Opaifr».
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5.2 JlonotHUTeIbHAS JINTEPATypa:

1. buoxumusi: kpaTtkuii Kypc : [yueOHoe mocobue mi1s ctyneHtoB 6uosnoros] / M. T.
[Ipockypsikos. - Kpacaonap : [0. u.], 2007. - 199 c. : uin. - bubauorp.: c. 195.

2. OcnoBbl 6uoxumuu Jlennnmxepa: B 3 1. T. 1 : OcHOBBI OMOXMMUHM, CTPOSHUE U KaTau3 /
. Henscon, M. Kokc ; niep. ¢ anrit. T. I1. Moconosoii, E. M. Monoukunoi, B. B. benosa ; nox pen.
A. A. bornanoBa, C. H. KouetkoBa. - M31. 3-e, ucnp. - Mocksa : JIaboparopus 3Hanuit, 2017. - 694
C. : Wi - (JIyunmii 3apyOesxHbIi yaeOHUK). - buomorp. B koHie rit. - ISBN 978-5-00101-014-2. -
ISBN 978-5-00101-013-5

3. OcuoBbl 6noxumun Jleannmxepa: B 3 1. T. 2 : Buosneprernka u meradommm / /1.
Henbcon, M. Kokce ; niep. ¢ anri. T. I1. MoconoBoii u nip. ; mox pen. A. A. bornanosa, C. H.
Kouerkona. - Mocksa : BUHOM. JlaGopatopust 3Hanuit, 2014. - 636 c. : ui. - bubnuorp. B KOHIIE TI1.
- ISBN 978-5-94774-366-1. - ISBN 978-5-94774-364-7

4. Ocuosbl onoxummn Jlennamkepa: B 3 1. T. 3 : [lytn nepenaun nadopmann / 1. HembcoH,
M. Kokc ; iep. ¢ anry. T. IT. Moconosoii, O. B. EdpemenkoBoii ; moz pen. A. A. bornanosa, C. H.
KouertkoBa. - Mocksa : BUHOM. JlaGoparopus 3Hanuii, 2015. - 448 c. : win. - (Jlyummii 3apyOexHbIii
yueOHUK). - bubmmorp. B koH1e 111 - ISBN 978-5-5-94774-367-8. - ISBN 978-5-94774-364-7

5.3. llepuoauyeckue U31aHNus:

"Journal of Biological Chemistry" (Balt., 1905-),
"Biochemistry" (Wash., 1964-),

"Archives of Biochemistry and Biophysics" (N. Y., 1942-),
"Biochemical Journal" (L., 1906-),

"Bulletin de la Société de Chimie Biologique" (P., 1914-),
"Giornale di Biochimica" (Rome, 1955-),

"Acta Biological et Medica Germanica"(Lpz., 1959-),
"Journal of Biochemistry". (Tokyo, 1922-).

«buoxumus u mukpoouonorus” (M., 1965-),

0. "BroyuteTeHp dKCniepuMeHTaIbHOM Ononoruu U Mmeauiuae" (M., 1936-).

i AU e

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHHMKAUMOHHOH  CeTH
«/HTepHeT», HeOOXOAMMBIX JIS OCBOEHHSI TUCUUIJIMHBI (MOIYJIs).

1. Knaccudukanus ¢pepmenton — http:// www.xumuk. ru/biologhim/ 057. html

2. Odunmansuerii caiit MIOITAK — http:// www. iupac. org

3. WNurterpupoBannas Cuctema WMudbopmarmonnsix PecypcoB Poccuiickoii Axka-
nemun Hayk — http://isir. ras. ru/.

4. Bcepoccutickuit MUactutyt Hayunoit u Texaudeckoit Mudopmarun

(BUHUTU PAH) — http://www. viniti.msk. su/.

5. WNuctutyT buoopranndeckoit Xumuu PAH — http://www.ibch. ru/.

6. Kadenpa xumuueckoit Duzumonoruu MI'Y — http://www.enzyme. chem.msu. ru/.

7. Hay4Ho-uccnenoBatenbckass J1aboparopusi OWOCHMHTE3a W OHOMH)KCHEPHsI
dbepmentoB — http://www.ken.ru/tat_ru/ universitet/nir/ bbf.ru.html

8. Hay4Ho-uccnenoBarenbckass — jgabopaTopusi HMHXCHEPHOW  SH3UMOJIOTHH — —

http://www .kcn.ru/tat_ru/ universitet/nir/ ien.ru. html.

7. Meroanueckue yKa3aHMsl IJs O0y4YAWIIMXCH MO OCBOCHUIO IMCHUIJIMHBI
(Moayas).

1. JTaboparopHas paboTa

* 03HAKOMHTKCS C TEMOM, LIEIbI0, 3a1a9aMH paOOTHI;

* 03HAKOMHTHCS C MPETIOKEHHBIMUA TEOPETUUECKUMU BOIIPOCAMHU

* HW3YYUTh COOTBETCTBYIONIMH JICKITMOHHBIA MaTepHa;

* U3YYUTh OCHOBHYIO JINTEPATYpPY B COOTBETCTBUU C TEMOU U CIIHCKOM;

*  W3YYUTh JOMOJHUTEIBHYIO JINTEPATYPy B COOTBETCTBUU C TEMOU H CIIHCKOM;
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¢ O3HAKOMUTBHCA C MPAKTUUCCKUMU 3aJaHUAMA U XOAOM HX BBIIIOJIHCHUA,

* 03HAaKOMHTBCS C MPEIJIOKECHHBIM 000PYI0BaHUEM;

¢ BBIIIOJHUTDH HNPCAJIOKCHHBIC ITPAKTUYCCKUC 3aJaHUA B COOTBCTCTBHU C XOAOM pa6OTBI;
* MHUCHhMEHHO O()OPMUTH BBHITIOIHEHHYIO PalboTy, CACNIaTh CTPYKTYPHUPOBAHHBIC BBIBOIBI
2. CamocTosiTenbHas padota

- O03HAKOMUThHCS ¢ TeMoil u Bompocamu CP;

- MU3YyUYUTH COOTBGTCTByIOHII/Iﬁ J'IGKHI/IOHHLII\/JI Marcpual;

- W3YYUTh OCHOBHYIO JIUTEPATYPY B COOTBETCTBUU C TEMOMW M CITUCKOM;

- MHW3YUYUTH JOMOJHUTCIBbHYIO JUTCPATYPY B COOTBCTCTBHHU C TEMOH U CITMCKOM,

- THCBMEHHO 0()OPMHUTH BBHITIOJIHEHHYIO padoTy, cleNaTh CTPYKTYPUPOBAHHBIC BBIBOJIBI.
B ocBoennu JAUCHUIUIMHBI MHBAJIMJAMH W JIMOAMU C OTPaHUYCHHBIMU BO3MOXXHOCTIAMU
3I0pOBbsI OOJIBIIOC 3HAYCHHWE HMMEET WHIMBHIyallbHas ydeOHas pabora (KOHCYJIbTAIUH) —
JIOTIOJTHUTEIHFHOE Pa3bsICHEHNE YYeOHOTO MaTepHara.

WupuBuayanbHble KOHCYJIBTALMM IO MPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCO6CTBYIOIHI/IM HHIAUBHUYyaIn3alluu O6y‘-I€HI/I$[ M YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MEXIy TMpernojaBaTelieM W OOy4YaroIMMCS HWHBAJIUAOM WU JIAIOM C OTPaHUYCHHBIMU
BO3MOXHOCTAMHU 310POBbA.

8. IlepeyeHr MH(POPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPH OCYLIECTBJICHUH
00pa30BaTeIbHOIO MpoLecca M0 JMCHUILINHE (MOAYJII0).

8.1 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHHA.

WHudpopmanoHHbIe TEXHOJIOTUU — HE IPEYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOTI0 MPOrPAMMHOI0 O0ecTieYeHus!

Microsoft Windows 8, 10

Microsoft Office Professional Plus

8.3 llepeueHb MH(POPMANUOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas oubnamoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

2. UnrerpupoBannas Cucrema HMudopmannonnsix PecypcoB Poccuiickoit Akanemun
Hayx - http://isir.ras.ru/.

9. MarepunanbHo-TexHH4Yeckasi 0a3a, HeoOXxoaMMasi UIA  OCYLIECTBJICHUS
00pa30BaTeJBLHOIO Mpolecca Mo JMCHuIInHe (MO1YJII0)

MaTepI/IaHBHO—TCXHI/I‘ICCKOG oOecIrieueHme AU CITHUITIIMHBI

Ne Bug pabor
(MOIyJIsl) ¥ OCHAIIEHHOCTh
1. Jlexunonnsle 3anatust | JlekuuonHas ayautopus 425, ocHallleHHAs] TPE3EHTAIIMOHHOMN
TEXHUKOMN (mpoexktop, JKpaH, KOMIIBIOTED) 51
COOTBETCTBYIOIINM MPOrPAMMHBIM 00€CTICUCHHUEM.
2. JlaGopaTopHbie JlaGopatopust 431, yKOMIIJIEKTOBAaHHAS CIICIIMAITM3UPOBAHHOM
3aHATUS MeOeIbI0 U TEXHHUYECKUMU CPEICTBAMHU OOyUEHHUS: KOMIUIEKT

yueOHOll wmebenmu - 16 mT.; gocka yuebnas; [19BM
npenonasarens 1 mr., npoektop Epson EB-S12; skpan.
KommnekTst 1a60paTOPHOIO OMOXMMHUYECKOTO

o0opyaoBaHusA: NPOOUPKU, MEpHbIE MNPOOUPKH, CTYIKH,
NECTHKH, CHUPTOBKH, JepXKaTelid, MNHUIETKH, HaOopbI
peakTuBOB. cnekropoToMerpsl, ®OKu, nentpudyrm, pH-
METpBHI, aHAJIUTHYECKUE u TEXHUYECKHE BECHI,
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xpomaTtorpaduyeckue KOJIOHKH, KOJIJIEKTOpPHI  (ppakuui,
TOMOI€HU3aTOPBI

['pynmnoBbie Aynutopusi 430, yKOMIUIEKTOBaHHBI yueOHOH MeOeblo,
(MHOUBHUIYATIbHBIC) [19BM npenonasarens | mWT. ¢ BBIXOJOM B UHTEPHET
KOHCYJIbTAIIUU

Texymuii  koHTpOb, | Ayautopus 431, ocHaleHHass KOMIUIEKTOM yuyeOHOW Mebenu
MPOMEKYTOUHAS - 16 mT.; nocka yueOHasl.

aTTecTalus

CamMmocTosTenpHas Kabuner s camoctosrenbHON paboTel 437, OCHAIICHHBIN
pabora KOMITBIOTEPHOM TEXHHUKOM C BO3MOKHOCTBIO MOJKIIIOUEHHS K

cetn «MHTepHeT», mMporpaMMol 3KPaHHOTO YBEIUYEHUS U
00€eCIeYeHHBIN TOCTYIIOM B JJICKTPOHHYIO HH()OPMAIMOHHO-
obOpasoBatenbHy0 cpeny yHuBepcutera, 109 C — yuTanbHBINA
3am, A 213 — KOMIBIOTEpPHBIM KJIACC, OCHAIICHHBIN
KOMIIBIOTEPHON TEXHHMKOW C BO3MOYKHOCTBIO MOIKIIOYEHHS K
cetu «lHTEpHET», NMPOrpaMMON HKPAHHOIO YBEJIWYEHUS U
00€eCTieUeHHBIN JOCTYNIOM B DJIEKTPOHHYIO WH(OpPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA
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