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1 Hean u 321241 M3yYeHUs1 AUCHHUILIMHBI (MOYJIs1).

1.1 Leab ocBOeHUST TUCHMILIAHBI.

Llenp MMCHMIUIMHBI — MOJATOTOBUTH CICIHAIMUCTOB B 00JACTH OMOXMMUH, 00JIaJalOIINX
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, BXOSIIIUX 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 chepa MPUMEHEHHs B TEXHOJIOTHYECKUX MPOoIeccax.

1.2 3agaun AMCHHILIHHBI.

1. O3HaKOMHUTH C COBPEMEHHBIMU NPEACTABICHUSMHU O CTPYKTYPHOH 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 T1ab0opaTOpHHy, 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
YyeIIoBeEKa. 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 coep:KaHue JMCIUIITHHBI.

2.1 PacnipenesieHue TPY10éMKOCTH JUCIUILIMHBI 10 BHIaM padoT.
O6mas TpyA0EMKOCTh TUCUUIUIMHBI COCTaBisIeT 2 3a4.ef. (72 Jaca), UX pacHpeneseHue
0 BHJIaM pa0OT MPEICTABICHO B TAOIHIIE.



Bun yuebHol paboThl Bcero Cemectpsl
4acoB ("gacwr)
4

KonTakTHasi pabora, B TOM 4HcCJIe€: 34,2 34,2
AyauTOpHBIE 3aHATHS (BCEro): 30,2 | 30,2
3aHsATUS JCKIIMOHHOTO TUTIA 14 14
JlabopatopHble 3aHATHS 16 16
3aHATHUS CEMUHAPCKOTro TUIA (CEMHUHAPBHI,
MPAKTHYECKHE 3aHSTHSI) i ]
HNuasi koHTaKTHasi padora:
KonTtposbs camocrositenbHoM paboThl (KCP) 4 4
[IpomexyTtounas arrectauust (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHUCJIE: 37,8 37,8
N3yueHne oCHOBHOHM yueOHOH M TOTIOJTHUTEIHLHOM JTH- 34 34
TepaTyphl
[ToaroroBka K TeKyLeMy KOHTPOJIIO 3,8 3,8
KonTpoJasb: - -
IToaroroBka K sK3aMeHy - -
Oo01mast Tpy10eMKOCTh gac. 72 72

B TOM YHC/Ie KOHTaKTHAA | 4 42 | 342

padora

3a4. e 2 2

2.2 CTpyKTYypa JIMCHHUIIHHBI:
Pacrnipenenenue Bu10B yueOHOM paOOThI U UX TPYJTOEMKOCTH IO pa3fesiaM JUCIUILTHHBL.
Pazgensl quctumuineel, n3ydaemseie B 4 ceMectpe (ouHas ghopma)

KommaectBo gacos
Breaynut

No Haumenosanue pasnenos Beero Ay;[:IGTOOTl;HaH OPH};’I

pabota

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

1. BBenenue B OMOXUMHIO 581 1 - 2 2,8

2. benku u nenTuab 9 2 - 2 5
3. depMeHTHI 9 2 - 2 5
4. DHepreTnyeckuii 0OMeH 9 2 - 2 5
5. OOmMeH yTieBo0B 9 2 - 2 5
6. OOMeH TUIHI0B 9 2 - 2 5
7. OOMeH aMUHOKHCIIOT ¥ HYKJIEOTHIOB 9 2 - 2 5
8. Buramunsl. ['opmoHbI 8 1 - 2 5

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

[Mpumeuanue: JI — nexmun, [13 — npaktuueckue 3ansatust / cemunapsl, JIP — maGopaTtopHbie
sarsTusi, CPC — camocrositennpHas paboTa CTyieHTa



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, adduHHAS
xpomartorpadus. XVWMHKO-aHAJIUTUYECKHE u
CHEKTPOCKONUYECKHE METOAbl B  OHOXUMUMU:
KOJIOPUMETPHS, cnekTpodoToMeTpus,
crnieKTpodIyopumeTpus, NKC-cnextpomerpus,
mIamMeHHas — crnektpodoromerpusi, OIIP, SMP,
Macc-CIeKTpoMeTpusi. Paqnon3oTonHsie METObI B
onoxumun, pH-metpus.

o1poc,
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. BropruHas 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.

2.3.3 JIaGopaTopHbIe 3aHATHS.




dopma

No HaumenoBanue nabopatopHbIX paboT TEKYIIEeTOo
KOHTPOJIS
1 3 4
1. |BBeneHue B OMOXUMUIO: 3amura
1. Xpomatorpaduueckoe pa3aeieHue aMUHOKUCIIOT Ha OymMare. 1a0opaTOpHOit
paboThl
2. |benku m nmenTUbL: 3amuTa
1. LIBeTHBIC peakuuy Ha OEIKHU M AMHUHOKUCIIOTHI. 1abopaTOpHOIi
2. OcaxaeHue 0€IKOB OPraHUYECKMMHU KUCIOTAMU U KUIISTYCHHEM. paGoThI
3. |DepMEeHTHI: 3amuTa
1. TepmonaOunbHOCTD (hEPMEHTOB. 1a0opaToOpHOIt
2. CneunduaHoCTh (HEpMEHTOB. paboTh
4. |DHepreTUYecKuii OOMEH: 3amuTa
1. CnekTpodoTOMETpUUIECKUI METOJ OTIPEIeTICHHSI aKTUBHOCTHU 1ab0paToOpHOI
JaKTaTACTUAPOTCHA3HI. paGoTHI
2. CBoiicTBa CyKIIMHATACTUAPOTEHA3HI H3 MBIIICYHON TKaHH.
5. |OOMeH yriieBoIOB: 3ammra
1. OOHapy>keHHE MPOTYKTOB 3TAHOJIOBOTO OPOKECHHS. J1a6OPaTOPHOM
paboThl
6. |OOMeH JTUIUIOB: 3amura
1. TonkocnoitHast xpomaTorpadus JUMUAOB IMOJCOJHEYHOTO MacJa. nabopatopHoi
2. JeiicTBUe nUma3bl HA XKHP. paboTsI
7. |OOMEH aMHHOKHUCIIOT U HYKJICOTH/IOB: 3ammra
1. Dnektpodope3 6eKOB CHIBOPOTKM KPOBHU Ha TJICHKAX U3 allerara 1abopaTopHoit
LIEJUTFOIO3BI. paBoTHI
8. |Butamunsl. ['opMOHBI: 3amura
1. KonnuectsenHoe onpenenenue uramuta C. Biusiane kumstaernst 1 pH |ragoparoproit
Ha CTa0MIBHOCTh AaCKOPOMHOBOH KHUCIIOTHI. paBoTHI

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX PadoT (MP0EKTOB)
KypcoBbie paboThl — He IPEAyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYyeHusl AJIsl CAMOCTOATEIbHONH padoThl

00y4aomuXcs Mo JUCUUILIHHE (MOTYJII0)

[TepeueHb yueOHO-METOUIECKOTO 00ECTICUCHHSI TUCITUTUIAHBI

Ne Bun CPC T10 BBITIOJTHEHUIO CAMOCTOSATEILHON pabOThI
1 2 3
1 |BBenenue B Ouoxumuto |OCHOBHas quTeparypa:
2 |benku n nmenTUAbI 1. buonoruueckast xumus : yaeobnuk / A.Jl. Taranosuy, 2.1.
3 | DepmeHTHI Onmnenxuii, H.1O. Konesanosa, B.B. Jlenesuu ; pex. A./l.
4 | DHepreTudecKuii TaranoBuua. - 2-e u3 ., ucnp. - MuHck : Boimsiimas mkona,
0OMEH 2016. - 672 c. : un. - bubmmorp.: c. 654. - ISBN 978-985-06-
5 |O6MeH yriaesoaos 2703-2 ; To xe [DnexkTpoHHsIi pecypc]. - URL:
6 |O6Men mumumos http://biblioclub.ru/index.php?page=book&id=235731




7 |OOMeH aMHHOKHUCIOT U |2. BrHoxumus: y4eOHUK TSI CTYICHTOB MEIUIIMHCKHUX BY30B /

HYKJI€O0THI0B nox pen. E. C. CeBepuna. - 5-e u3z., ucrp. 1 ao1. - Mocksa :
8 |Buramunbl. 'opmonsl  |\TDOTAP-Meaua, 2016. - 759 c. : un. - ISBN 978-5-9704-
3762-9

JlononHUTENBHAS INTEPATYPA:

1. buoxumust: kpaTkuii Kypc : [yueOHOoe mocodue s
crynenToB 6uosoros] / M. T. IlpockypsikoB. - 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 ; niep. ¢
aara. T. IT. Mocomosoi, E. M. Monouknnoi, B. B. benosa ;
nox pen. A. A. borganosa, C. H. Kouerkosa. - U3a. 3-e, ucmp.
- Mockaa : Jlaboparopust 3HanwmiA, 2017. - 694 c. : wi. -
(JIyumuit 3apyOesxHbIil yueOHuUK). - bubauorp. B KoHIIe I1. -
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. II. MoconoBoii u ap. ; nox pea. A. A. bornanosa, C.
H. KogertkoBa. - Mocksa : BUHOM. Jlaboparopus 3HaHHUH,
2014. - 636 c. : un. - bubnuorp. B koHue 1. - ISBN 978-5-
94774-366-1. - ISBN 978-5-94774-364-7

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

Y4eOHO-MeTOAMYECKHE MaTepHalbl A CaMOCTOSITENBHON paboThl OOyYarommxcs W3
YHUCiIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocTaBnsiorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALIUU:

JUis U1 ¢ HapyLIeHUSIMU 3pEHUS:

— B IieyaTHOU (popme yBeTHUEeHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOT'O TIOKYMEHTA,

Jlyis U1 ¢ HapyUIeHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B hopMe PIIEKTPOHHOTO TOKYMEHTA.

JUig au1 ¢ HapyeHUsIMH OIIOPHO-JBUTaTEIbLHOTO arapara:

— B mieuaTHoi hopme,

— B (popMe JIEKTPOHHOT'O TIOKYMEHTA,

JlaHHBIN TepedyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronumxcs.

3. O0pa3oBaTe/ibHBIC TEXHOJIOTHH.

Cemectp Bup zansarus (JI, 113, | MUcnonezyemble KonuuecTtBo yacoB
JIP) MHTEpPaKTHBHbBIC
o0pa3oBaTeNbHbIE
TE€XHOJIOTHH

[TpoGneMHbIe TeKIUU

[\

5 JI benkn n menTuabl
J1 depMeHTHI 2




OO6MeH yTieBoIoB 2
OOMeH aMHUHOKHUCIOT 2
Y HYKJICOTHJIOB

Hroro: 8

Jns nun ¢ OrpaHUYEeHHBIMM BO3MOXKHOCTSIMU 370POBbs IIPENYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAlli C UCIOJIb30BAHUEM DIIEKTPOHHOH MOYTHI.

4. OneHOYHbIE CPeACTBA JAJsl TEKYLIEro KOHTPOJIA yCIIeBaeMOCTH U TPOMEKYTOYHOI
aTTrecTaluu.

4.1 ®oH OLIEHOYHBIX CPEACTB IJISA MPOBEAeHUS TEKYILIEero KOHTPOJIS.

Texymuil KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS HA KaXKIOM 3aHATHU I ONPEICIICHUS
TEOPETUYECKON MOATOTOBKH K J1a0OpaTOpHBIM paboTaM, B BHJE YCTHOIO OMpOca, KOTOPBIN
OLCHUBACTCA 110 HHTHG&HHBHOﬁ IKaJie.

YcTHBIM onpoc:

3aunarue 1.

1. buonornueckas XumMust 1 €e MECTO cpeau Omojornuecknx Hayk. Llemmn u 3amaum
HayKH.

2. Kpartkuit ucropuueckmii ouyepk Owmoxummu. Paboter [lapamensca, JlaByasbe,

Ceenbepra, Camuepa u Hoprtpoma, BapOypra, Twuzenuyca, Illenxeiimepa, Can-repa.
Brigaroniyecs: oTedecTBEHHBIE OMOXUMUKH.

3. XUMUYECKUN COCTaB U OTJIMYUTEIIbHBIE CBOMCTBA KMBOM Marepuu. Posib BOAbI B
JKU3HH.

4, [Mogxonbl Kk OMOXMMHYECKOMY HCCIECIOBAHUIO: HCCIEAOBAHHE HA IEJIOM Opra-
HU3ME, Ha OTIEIbHBIX OpraHax W TKaHAX. CyOKJIETOYHBIM W MOJICKYJSAPHBIM YpPOBEHBb
HCCIICIOBAHUS.

5. Henocpenctsennoe HaOII0eHIE U METO/IbI pa3/iesieHns B ONOXUMUHU.

6. Paznenenue ¢ nomomsio MeMOpaH. YibTpaduibrpanus. uanms.

7. VYasTpaneHTpudyrupoBaHue aHATUTHIECKOE, TPENapaTUBHOE.

8. Dnexrpodopes, pa3HOBUIHOCTH.

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

10. XVMUKO-aHAJIMTUYECKUE M CHEKTPOCKOMMYECKHE METOAbl B OMOXMMHUU: KOJO-

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

11. PaguonsoronHbie METOIBI B OMOXUMUH, pH-MeTpwsL.

3ansarTue 2.

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

2. Penxkue aMUHOKHCIOTBI B OenkaX. AMHHOKHUCIOTBI, KOTOpPbIE HHUKOTJA HE
BCTpEYArOTCs B O€JIKax, UX POJib.

3. DU3NKO-XUMHUYECKHE CBOMCTBA AMHHOKMCJIOT: KHCJIOTHO-OCHOBHEIE CBOMCTBA,
CTEPEOU30MEPHsI, ONITUIECKUE CBOKCTBA.

4, *XUMUYECKUE pPEaKIMH aMHHOTPYNI aMHHOKHCIOT, HUHTHIPHUHOBAS pEaKLus,
peakius Canrepa, Oamana, CepeHceHa U UX 3HaAUCHHE.

5. Kak pazmenuth amuHOKHCIOTHL. Kak 0OHapyXUTh U KOJMYECTBEHHO H3MEPHUTH
AMHHOKUCJIOTEL.

6. benku, pons u knaccupukanus 6EIKoB.

7. Crnosxuble 6enku. ['pynmsl, peacTaBUTEH.

8. [Tpocteie 6enku. ['pynmbl, mpeICcTaBUTENH.

9. CaoiicTBa 6enkoB. Benmunna u ¢popma Moseky 6enka. Jlmamu3 OenKoB.

10.  PactBopuMOCTb O€IKOB.




11. *3apsi1 0ETTKOBOM MOJIEKYJIbI, 3aBUCUMOCTD ero oT pH. M3o3mekTpuueckas Touka.
12.  Jlenatypaiius O€IKOB.

13. *[lepBuuHas CTpyKTypa O€NKOB. XapaKTEpUCTHKAa NENTUIHOM CBSI3U, IOJIH-
nentuasl. MHOrooOpasue OeJIKOB — CIIECTBUE U30MEPHH IO MOCIe10BATEIb- HOCTH.

14.  OOmme 3aKOHOMEPHOCTHM AMMHOKHCIOTHOTO COCTaBa M INEPBUYHON CTPYKTYpPHI
0EIIKOB.

15.  BropuuHas cTpykTypa OenKoB: Ba OCHOBHBIX Tuma. Cynepcnupanu3anus,

CBEpXBTOpHUYHAsI CTPYKTypa. [IoHATHE O CTPYKTYpPHBIX JOMEHax.

16 . TpernuHas u 4eTBEpTHUUHAs CTPYKTYpbl OeiKoB. CBsA3H, XapaKTEpHbIE JAJIs ATHX

CTPYKTYD.

17.  Ouncrka OEJIKOB — OCHOBHBIE 3TaIlbI.

18.  OmnpeneneHne aMMHOKUCIOTHOTO COCTaBa U MEPBUYHOM CTPYKTYphI OEJIKOB.
19.  OmnpeneneHue MOJEKYJIIPHOU MacChl, BTOPUYHON, TPETUYHON U YETBEPTUYHON
CTPYKTYPBI OCITKOB.

20 *Kak oOHapyXuTh 0€710K. MeTOIbI KOJIMYECTBEHHOTO OIIPEIEICHUS OCIIKOB.

3ansTue 3

1. DepMEHTBI, ONPEAETIEHUE, POJIb.

2. Homenknarypa u knaccuduxanus ¢pepmenton. [IpeacraBurenu.

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

4. CpoiicTBa (epMeHTOB: BBICOKAas APPEKTUBHOCTH, CIEUU(UIHOCTD, TEPMOJIa-
OUIBHOCTB, 3aBUCUMOCTH OT pH 1 11p.

5. Kunernka (epMEeHTaTHBHBIX peaKIHuid. DHEPreTHYeCKHil Oaphep, MOCienoBa-

TEJIBHOCTh COOBITHH B KaTanuse, @epMeHT — CyOCTpUTHBINA KOMILUIEKC. Y paB- HeHrue Muxasnuca-
MenTten. Vmax, Km. I'paduku Jlaiinynsepa-bepka.

6. CtpoeHue (hepMEHTOB MPOCTHIX U CIOXHBIX. AKTHBHBIA HEHTP, PETYISATOPHBIH
LEHTP.

7. KodepmenTsl, nmpeacraBureny.

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

9. MynbpTrdepMeHTHBIE CUCTEMBI. Tpu THMa opraHu3anuu. Perynsnus mx akTHUB-
HOCTH.

10.  HMaruburtopsr ¢epmentoB. OOpaTumbie n HeoOpaTumble. KOHKYpeHTHbIE W He-
KOHKYPEHTHBIE.

1. NHruOuTOpHI THOJIOBBIX, CEPHHOBBIX M METAITIOEPMEHTOB.

12.  AxrtuBaTtopsl pepmeHTOB. [IpodhepMeHTHI.

3ansTue 4

1. Mertabonusm, onpenenenue, poib. Karabomusm, aHaboIu3M.

2. [Toctynnenue yriaepoa u a3oTa B opranu3M. KpyroBopoT a3ora B mpupoe.

3. Knaccudukanus opranu3MoB Ha OCHOBE HUCTOYHHKOB YTIEpOAa, JHEPTHH U
MPUPOJIbI TOHOPOB AIEKTPOHOB.

4. Tpu craguu katabonusma.

5. Jlokanu3anusi METabOIMYECKUX MPOIECCOB B KileTke. KommapTMeHTanu3amnus.

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

7. Cunte3 AT®: cybcrpaTtHoe u okucauTenbHoe GochopunupoBanue. Pacmag ATO:
opto- u mupodochaTHOE pacieIIcHHUE.

8. *DocareHsl U UX poOJb.

9. *[{uxn TpukapOOHOBBIX KUCIIOT, pEaKIUH, (DEPMEHTHI.

10.  Cymmapnas peakuus L[TK, 3HaueHue, nokanuszanusi B KIETKE, PEryJsTOpHbIE
peakiuu. AMpuOoIMIecKre peakiiuu.

11. Bocnonnsitomue peakunn L{TK.

12. * MMOKCHIIaTHBIN UKII. Peaknyu, 3HaueHHe, JOKaIM3als B KIETKE.



13. buonornueckoe oxucnenue. TkaHeBoe AbIXaHUE, OMPEICICHHUE, POJIb, JOKAJIH-
3alMs B KJIETKE.

14.  depMeHTHI B KOMIIOHEHTHI IBIXaTEIHbHON MEN: MUPUANH- U (JIaBHH- 3aBUCUMBIC
JIETUpOreHas3bl, yOUXHUHOH, JKeJIe30CepHBIC OENKH, IMTOXPOMBI, IMTOXPOMOKCHIA3a.

15. JlpIxarenbHas 1eMnb.

16.  OxwucnurenpHoe (ochopuIrpoBaHUE, MEXaHU3M. XEMHUOOCMOTHYECKas TEOpHs
COTIPSKCHHUSL.

17. OKcHUreHassl.

18.  IlumeBapenne. CymHOCTh. DEPMEHTHI >KETyJKa, MOJDKETYTOYHOU IKEIe3bl U
KUIIIEYHUKA.

19.  TumeBapenue OenkoB. CrnennuIHOCTH TMpoTea3. AKTHBAIUS MPOPEPMEHTOB.

BcacpiBanre aMUHOKHUCIIOT.
20.  IMumesapenue yrieoaoB. O6mas cxema. KoHeuHble MPOIYKTHI.

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

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

3ansTue 5

1. YrneBoasl, onpenesaeHue, poib, KacCuPUKaIus.

2. Monocaxapubl. 1ucaxapubl.

3. *[Ipon3BOHBIE MOHOCAXapHUIOB: CIIUPTHI, KUCIOTHI, TIIIOKO3U/IbI, aMUHOCAXa- pPa,
aneTHIaMuHOCcaxapa.

4. *Tlonucaxapuapl: Kpaxmall, TIIUKOTEH. 1ET0I03a.

5. *CrpoeHne MypenHa 1 TEHX0EBbIX KUCIIOT.

6. CtpoeHue 0005104eK KIETOK PACTeHUH U OaKTEpU.

7. OO6Hapy>XeHHe U KOJIMYECTBEHHOE OIPEIETICHUE YTIEBOIOB.

8. OcHoBHBIE TIyTH KaTa0oNu3Ma YyTIeBOJIOB. AHa’3poOHBIE U a’poOHbIE. bpoxe-
HHeE, JIbIXaHHE.

9. *I'mukomu3 peakuuu, ¢epmeHThl. [nukoreHomms. CyMmapHas peakius, >Hep-
reTHKa, JIOKAJIN3alus B KJIETKE.

10. CyMMapHasi peakiusi MOJIOYHOKHCIIOTO OpOXXEHHWs, DHEpreThka, 3Ha4eHHE, JIO-
KaJM3anus B KIETKE, peryJisiusl.

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

12. JlnxoToOMUYECKUI pacmajl IIIOKO3bl. JTanbl. JHepreTuka. CyMMapHas peak- nusl.

13.  *OxucnutenbHoe AeKapOOKCHWIMpPOBAaHUE TMHpyBaTa — peakuu, (epMeHTHI,

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

14. * AOTOMUYECKUN pacrag TIIOKO3bl  ((dochormokoHaTHRIM TyTh). Peakiuu.
Jlokanuzanus B kietke. CymMMapHas peakiusl.

15. ['mukoneorenes. OOX0IHBIE pEAKIIUHU TIUKOIN3A.

16.  CunTte3 riamkoreHa, pepMeHTHI.

17. Perynsiumst cunTe3a m pacnaga raukoreHa. Pons tAM® u nporennkuHas. Mn-
CYyJIUH, aJ[peHAIINH, TJIFOKAroH.

18. Cunre3 mypeuHa, 4 crtaaud. VHTHOWTOPHI CHHTE3a MypEHWHA: LHUKJIOCEPUH H
MIEHUIWIINH.

3ansaTue 6

1. Jlunuel, onpeneneHue u pob.

2. *YKupHble KUCTOTHI, CTPOEHUE U CBOMCTBA.

3. Knaccudukanus mumuaos.

4. * ALTJITJTAIICPOJTBI.

5. *nmunepodochorunuab.

6. *Cdunrodocoaumuib.



7.

* JIUKOJINIIAIBL.

8. *Bocka, TeprieHbl, CTEPOUIbI.

9. Huronnazmarnyeckue MeMOpaHbl, poJib, CTPOCHHUE.

10. AHanu3 JTUNUI0B U )KUPHBIX KUCIIOT.

11. O6Hapy>KeHHe U KOJTUYECTBEHHOE OIPEACIICHHUE 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. buotuH, buoxumMuuyeckas pojb. ABUTaMUHO3

16.  KoOanamun, 6noxumuueckasi pojib. ABUTaAMUHO3.

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

18.  CunTte3 riuuepona u cuHOro3MnHa.

19.  CuHTe3 XUpPHBIX KHCJIOT, peakuuu, pepmentsl. Allb, cuHTETa3HBI KOMILIEKC
YKUPHBIX KUCTIOT.

20.  CXOnCTBO W pa3nuyusi B aHA0OJIM3ME W KaTabOMM3Me KUPHBIX KHcIoT. CHHTE3
JKUPHBIX KUCIIOT, CBBIIIE 16 yriepo10B 1 HeHACKIIIEHHBIX. Butamus F.

21. CuHTE3 TIIULEPOIUITHIOB.

22. CuHre3 c(hUHTOTUNHIOB.

23.  Cunres xonectepoiia. Ponb xonmecrepoia.

24. [lenTtpanpHOe MecTo aneTui-KoA B oOMeHe BEIeCTB.

3anstue 7

1. MOHOHYKIEOTH B, CTPOCHUE U posib. HoMeHkIaTypa.

2. *[IypuHOBBIE M TUPUMUIUHOBBIE a30TUCTHIE OCHOBAaHUS. MUHOpPHBIE a30TH- CTHIC
OCHOBaHHUSI.

3. *Hyxkueo3un au- u Tpu-pocdarsl.

4. *nAM® cunTe3, pacma, poJib.

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

6. *Kartabonm3M aMHHOKUCIIOT. TpaHcaMUHHpPOBAaHUE.

7. * [le3aMHUHUPOBAHKE U JIEKapOOKCUITUPOBAHNE AMHUHOKHUCIIOT.

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

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

10.  TlocrymieHue yriepoAHbIX CKENETOB: JIeH, Tu3, Tpe, uie, Baj, MET, apr, TUC, Ipo.

11.  KaraGonusm ¢eH u tup.

12.  DH3umonatuu B oOMeHe ()eH U TUp.

13.  KaraGonu3wm mypuHOB.

14. KaraGonu3m nupuMuIuHOB.

15. CuHTE3 3aMEHUMBIX aMUHOKHUCIIOT: TITy, IJIM, aJia, 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 NTMPUMHUIMHOBBIX HYKJIEOTUIOB.

20. CuHTE3 MypHUHOBBIX HYKJICOTH/IOB.

21.  ObpazoBaHue 1€30KCUPUOOHYKICOTH/IOB.

3ansTue 8

1. BuramuHbl, ompenencHne, HOMEHKIATYpa, KiIacCUpUKaLUs, pPOib. [IpuduHbBI
TUTIIOBUTAMUHO3A.

2. BonopacTBopuMbie BUTaMUHBL. ACKOPOMHOBAS KUCIIOTA.

3. ’KupopacTBoprMbie BUTAMHUHBI.



4. KonunuectBenHoe onpenenenre u oOHapyKeHUE BUTAMUHOB.

5. ['opMoHBI, ompezaeneHue, poiib, KilaccUUKALM, XUMHUYECKas MPUpPOJa, Mpe-
CTaBUTEJIH.

6. CryneHu 1 MexaHu3M JIeHCTBUS TOPMOHOB.

7. ['unoTtanomuyeckue ropMOHbI: CTaTUHBI, THOEPUHBI, XUMUUYECKas IPUPO/IA, POJIb.

8. ["opmoHns! runogusa.

9. ['opMOHBI IIUTOBUHON U MAPAIUTOBUIHON KEIE3bI.

10. ['OopMOHBI HaTTOYEUHUKOB.

11.  IlonoBble TOPMOHBI.

12. T'opMoHBI pacTeHuil, MUKpoOpranu3moB. ['opmonounas!. I[Tpocrarnanaussl.

4.2 ®oH OLIEHOYHBIX CPECTB /ISl IPOBEIeHUsI MPOMEKYTOYHOM aTTeCTAIMH.
[IpomexxyTouyHast aTTecTalusi IPOBOAUTCS B (popMe 3aueTa B Y4ETBEPTOM CEMECTPE.

Bomnpocsl i1 NOATOTOBKH K 3a4eTy:

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

2. Kpatkuit ucropuueckuii odepk Ouoxumuu. PaGoter [lapanennca, JlaByasbe,
Ceenoepra, Camuepa u Hoptpoma, BapOypra, Twuszemmyca, Illenxefimepa, Canrepa.
Brigaronuecs oTeuecTBEHHbIE OMOXHUMHUKH.

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

4. [Togxonsr kK OHMOXMMHYECKOMY HCCIEAOBAHUIO: HCCIACAOBAHUE Ha IEJIOM
OpraHu3Me, Ha OTACNbHBIX OpraHax M TKaHsAx. CyOKIeTOYHBIH M MOJIEKYJSIPHBIN YpPOBEHBb
HCCIICIOBAHUSL.

5. HemnocpencrenHoe HabM0IeHUE U METOIBI pa3/IeICHUs B OMOXHUMHUH.

6. Paznenenue ¢ nomomsio MeMOpaH. YibTpaduibrpanus. uanms.

7. VYapTpaneHTpudyrupoBaHue aHATUTHIECKOE, TPENnapaTUBHOE.

8. Dnexrpodopes, pa3HOBUIHOCTH.

9. Xpomatorpadus pacnpefenuTe/bHas, HOHOOOMEHHas, Tellb-xpoMarorpadus,
adpunHasg XpoMaTorpadusi.

10. XUMUKO-aHAJIMTUYECKHE U CIEKTPOCKONHWYECKHE  METOAbl B OMOXUMHH:
KOJIOPUMETpUs,  CreKkTpodoToMeTpus, cnektpodpayopumerpusi,  MKC-cnektpomerpus,
miameHHas criekrpodorometpust, I1P, AMP, macc- ciekTpoMeTpusi.

11. PaguonsoronHbie MeTOBI B OMOXUMUH, pH-MeTpws.

12. * AMUHOKHUCITOTEI. CTpoeHHe | KilacCHU(UKAIUs aMHHOKHCIIOT, BXOIAIIUX B
CoCTaB OEIIKOB.

13. Penkue amuHOKHMCIOTHI B Oenkax. AMHMHOKHCIIOTHI, KOTOpPbIE HHUKOI/Ia HE
BCTpEYaIOTCs B O€JIKaX, UX POIIb.

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

15. *XUMUYECKUE peaKIMM aMHHOTPYNN aMHHOKHMCIOT, HUHTHJIPUHOBAs peaKLus,
peakuus Canrepa, OamaHa, CepeHceHa U UX 3HaUCHUE.

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

17.  benku, pons u ki1accudukaius 6EIKOB.

18.  Cnoxwuble Oenku. ['pymmsl, MpeIcTaBUTEINH.

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

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

21.  PacTBOpMMOCTbH OCJIKOB.

22. *3apsi 6eTKOBON MOJIEKYJIB, 3aBUCUMOCTD ero oT pH. M303nexTpruyeckas Touka.

23.  Jlenarypariusi O€JIKOB.



24. *[lepBuuHas CTpyKTypa O€NKOB. XapaKTepUCTHKAa NENTUIHOM CBSI3U, IOJIH-
nentusl. MHOrooOpasue GeJIKOB — CIIECTBUE U30MEPHH IO MOCIe10BATEIb- HOCTH.

25. OOumme 3aKOHOMEPHOCTHM AMMHOKHCIOTHOTO COCTaBa M MEPBUYHON CTPYKTYpHI
OenKoB.

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

27.  TperudHas U 4ETBEPTHUYHAS CTPYKTYpHl OenkoB. CBSI3HM, XapaKTEpPHBIE JJIST STHX
CTPYKTYD.

28.  Ouwncrtka OENKOB — OCHOBHBIE TaIlbI.

29.  OmpeneneHre aMUHOKHUCIOTHOTO COCTaBa U MEPBUYHOM CTPYKTYpPBI OCIIKOB.

30.  OmnpeneneHue MOJNEKYJISPHOM MaccChl, BTOPUYHON, TPETUYHOM M YETBEPTUUHOU
CTPYKTYpBI O€JIKOB.

31. *Kak 00HapyXuTh 0eI0K. MeTo bl KOJIMYECTBEHHOTO OPE/IeNICHIsI OSIKOB.

32.  DepMEeHTHI, ONpeAeIIeHUE, pOb.

33.  Howmenknarypa u knaccuduranus ¢pepmenToB. [IpeacraBuren.

34.  KagecTBeHHOE M KOJMYECTBEHHOE ompenaeieHue (pepmeHToB. ENuHHUIBI aKTHB-
HOCTH, YJIeJIbHAsi aKTUBHOCTh, YHUCJIO 00OPOTOB.

35.  CsoiictBa (epMeHTOB: BbICOKas 3PPEKTUBHOCTb, CHEUU(PUYHOCTh, TEPMOJIA-
OMIIBHOCTB, 3aBUCUMOCTH OT pH 1 11p.

36. Kuneruka (¢epMEHTATUBHBIX peakuUui. DHepreTudeckuil Oapbep, MOcieoBa-

TEJIILHOCTh COOBITHI B Katamnmse, DepMeHT — CyOCTpUTHBINA KOMILUIEKC. Y paB- HeHHe Muxasmca-
Menren. Vmax, Km. I'papuku Jlaitnynsepa-bepka.

37.  CtpoeHue (pepMEHTOB IPOCTBIX M CIOKHBIX. AKTHUBHBIN LIEHTP, PEryIsATOPHBIN
LEHTP.

38.  KodepmeHTsl, mpeacTaBUTEINHN.

39.  MexaHusMm JeiicTBus (PepMEHTOB Ha MPUMeEpPE XUMOTPUIICUHA U TPaHCAMUHa3.

40.  MynpTH(EepMeHTHBIE CUCTEMbl. TpH THUma opraHu3anuu. Perymisuus ux akTHB-
HOCTH.

41.  Wuruburopsr ¢pepmentoB. OO6patumble u HeoOpartumbie. KOHKypeHTHbIE U He-
KOHKYPEHTHBIE.

42.  VHruGUTOpPHI THOJOBHIX, CEpPUHOBBIX U METAIIO(EPMEHTOB.

43.  Axtuaropsl pepmenToB. [IpodepmeHTHLI.

44. *MOHOHYKJIEOTHIbI, CTpOEHUE U posib. HomenknaTypa.

45. *[IypuHOBBIC M THPUMHUIUHOBBIC a30TUCTHIE OCHOBAaHMS. MUHOpPHBIE a30TH- CTHIS
OCHOBAHUSI.

46. *Hykneozun qu- u Tpu-GocdaTsl.

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

49. YrneBobl, onpeeneHue, poiib, KiaacCuuKaIusi.

50.  MoHocaxapuasl. 1ucaxapusl.

51. *[Ipon3BOIHBIE MOHOCAXaPUJOB: CIIUPTHI, KUCIOTHI, TIIOKO3U B, aMUHOCAXa- pa,
aleTuIaMruHOCcaxapa.

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

53.  *CrpoeHune MypeuHa U TEHXOEBBIX KHCIIOT.

54.  Crpoenue 0001049€K KIETOK pAaCTEHUN U OaKTEPHIA.

55.  OOHapy)XeHue 1 KOJINIECTBEHHOE OIpEIeIEHUE YTIIEBOIOB.

56. Jlunuasl, onpeaeneHue u podib.

57. *XupHble KUCIOTHI, CTPOCHHE U CBOMCTBA.

58. Knaccudukanus munuaos.

59. * ATMIITITAIIEPOITBL.

60. *'munepodochonumuab.



61.  *Cdunrodpocdomumumb.

62. * TUKOJIUITHIBI.

63.  *Bocka, TeprieHbl, CTEpOUIBI.

64.  lluroruiazmMaTuueckue MEMOpPaHbl, pOJib, CTPOCHHUE.

65.  AHanuz IUNKUI0B U )KUPHBIX KUCIIOT.

66.  OOHapyXeHHe M KOJIMYECTBEHHOE OIpeIeIeHUe JIUIUIOB.

67. Mertabonu3m, onpenenenue, posb. Katabomusm, aHabomu3Mm.

68.  Ilocrynnenue yriepoaa u a3ora B opranu3m. KpyroBopot a3ota B mpupo/e.

69.  Krnaccupukamuss OpraHM3MOB Ha OCHOBE HCTOYHHKOB YTJEpOJa, JHEPTUU U
HOPUPOBI TOHOPOB JIEKTPOHOB.

70.  Tpwu craguu kaTaboau3ma.

71.  Jloxanuzauus MeTabOIMUECKUX MPOLeccoB B KieTke. KommapTMeHTanu3anus.

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

73.  Cunte3 AT®: cybcrpaTtHOe U okucauTenbHOe Gochopunupoanue. Pacmag ATO:
opTO- U UpodochaTHOE pacleIICHHE.

74.  *®ocdareHsl u UX POJIb.

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

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

peakiuu. AMQuOOIUYECKUEe peaKIInu.
77.  Bocnonnstomue peakuuu LTK.

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

79. buonornyeckoe okucnenue. TkaHEBOE NbIXaHHUE, OINPEIECICHHUE, POJib, JIOKAIH-
3alMs B KJIETKE.

80. DepMeHTHI M1 KOMIIOHCHTHI JBIXaTeILHOM TSI : TUPUIUH- U (hJIaBUH- 3aBUCUMBIC
JIETUIPOreHas3bl, YyOUXHUHOH, JKeJIe30CEpHBIC OENKH, IMTOXPOMBI, IMTOXPOMOKCHIA3a.

81. JIpIxaTenbpHas LEllb.

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

83. OxcureHassbl.

84.  IIumesapenue. CymHocTb. DepMEHTHI KENMylKa, MOIKEITYJOYHOW MXKeye3bl U
KHUIIICYHHUKA.

85.  IlumeBapenue OenkoB. CrenupuuHOCTh MpoTeas3. AKTHUBALUS NPOPEPMEHTOB.

BcacbiBaHME aMHHOKHUCIIOT.
86.  Ilumesapenue yriaeBogoB. OOmias cxema. Koneunbie mpoyKThl.

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

88.  IIumeBapeHHE HYKJIEHMHOBBIX KHUCJIOT: HYyKJ€a3bl, HYKJICOTHIAa3bl, HYKICO3UAA-
3BI.

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

90. *nukonu3 peakuuu, ¢epMmeHTsl. [nmkorenonns. CymmapHas peakuusi, dHeEp-
reTHKa, JIOKAJIN3alus B KIETKE.

91. CyMmmMmapHasi peakiusi MOJOYHOKHCIIOTO OpOXKEHUS, dHEPreTHKa, 3HA4YeHue, JIo-
KaJu3alus B KIETKe, peryJisiusl.

92.  *CnuptoBoe OpoKeHHE, peakiny, 3HauyeHue. [pyrue Tunsl OposxkeHus. I¢- pexr
[Tacrepa.

93.  JluxoToMHUYECKMH pacmaj IMoKo3bl. JTansl. JHepreTuka. CymmapHas peak- Lusl.

94, *OKUCIUTENbHOE JIeKapOOKCHJIMPOBAaHUE TMHpyBaTa — peakuuu, (EPMEHTHI,

CyMMapHasi peakius, JOoKajau3alus B KieTke. [lupyBaTaeruaporeHasHblid KOM- IUIEKC
bepMeHTOB.

95.  *Amnoromuueckuil pacman TIIOKO3bl ((PochOrimoKOHATHBIN IyTh). Peakimu.
Jloxanmu3zanus B kietke. CymMapHasi peakius.



96.  *KarabGomm3m nunumoB. OKHCIEHHE TIUIEposia. AKTHBAaUS W TPAHCIOPT
KHUPHBIX KHCIOT

97.  *B-okucieHHe JKUPHBIX KUCIOT. Peakiuu, epMeHTHI, TOKaTU3aIHsl B KIIETKE.

98.  *OkxwucneHHe HEHACBHIIIEHHBIX >KUPHBIX KUCIOT M KHUCIOT C HEYETHBIM YHCIOM
yTIEPOTHBIX ATOMOB.

99.  buortuH, bUoXuUMHYECKas POJIb. ABUTAMUHO3

100. KobanamuH, OnoxumMuveckas pojib. ABUTAMHHO3.

101. *Keronossle Tena. CunTe3 u pacnai. AIUao03.

102. *KataGonm3m aMHHOKHCIIOT. TpaHCaMHHHUPOBaHUE.

103. *]le3aMUHUpOBaHUE U IEKAPOOKCUIUPOBAHNE AMUHOKHUCIIOT.

104. *OGe3BpexuBanue ammuaka. CUHTE3 MOUYEBUHBI, pEAKIIUU, PEPMEHTHI.

105. Oxucnenue yraepoansix ckenetoB B LITK: acm, acH, riy, ru, ana, miuc, Tpe,cep.

106. TlocrymuieHue yriepoAaHbIX CKEJIETOB: JIeH, Tu3, Tpe, Uiie, Bajl, MET, apr, TUC, TPO.

107. Kartabonuszm ¢eH u THp.

108. DH3umomnaruu B 0OMeHe )eH U THP.

109. Kartabonu3m mypHHOB.

110. Karabonm3m nupuMHITHOB.

111. T'muxoneorenes. O6X0oAHbBIE peaKIIMH TTIUKOIH3A.

112. CunTe3 rIMKoreHa, PepMEHTEHI.

113. Perymsmmus cuHTe3a W pacnana rimkoreHa. Ponb mAM® u npoTeMHKHHA3.
WNHcynuH, anpeHanuH, rIoKaroH.

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

115. CunTte3 riuueposna u cUHOr031Ha.

116. CuHTe3 XHUPHBIX KHUCIOT, peakuuu, pepmenTsl. Allb, cuHTeTa3HBIN KOM- IIEKC
YKUPHBIX KUCTIOT.

117.  CxonctBo M pa3nuuus B aHAOONM3ME U KaTaboJIM3Me XKUPHBIX KUcIoT. CHH- Te3
JKUPHBIX KUCJIOT, CBBIIIE 16 yriaepoaoB U HeHAChIIEHHbIX. ButamuH F.

118. CuHTe3 MMHLEPOTUITHAOB.

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. CunTte3 cep U riu.

124. ®onmeBas kuciora, ctpoeHue. [ umoBuramMuHo3, duoxumuueckas poib. [TABK,
cynbdamusl, [TACK.

125. HcxopHble NPOAYKThI B CHHTE3€ HE3aMEHUMBIX AMUHOKHCIIOT.

126. CuHTE3 NTUPUMHUIUHOBBIX HYKJIEOTHU]IOB.

127.  CuHTE3 NypUHOBBIX HYKJIEOTUIOB.

128. OO6pazoBaHme 1€30KCUPUOOHYKICOTH IOB.

129. Buramusbl, ompeaereHHe, HOMEHKIATypa, Kiaccuukauus, poib. [IpuuuHb
TUTIIOBUTAMUHO3A.

130. BomopacTtBoprMbie BUTAMUHBI. ACKOPOMHOBAS KHCIIOTA.

131.  KupopacTBopUMbIE€ BATAMHHBI.

132.  KonuyectBeHHOE OIpeesieHue U 00Hapy KeHHE BUTAMUHOB.

133. TopmoHbl, ompeneneHue, poib, KiIacCUPUKALMI, XUMUYECKass MPHUPOJA,
IIPEICTaBUTEIIH.

134.  CryneHu U MEXaHU3M JICHCTBHS TOPMOHOB.

135. T'unmorasoMuyeckre TOPMOHBI: CTATHHBI, TUOSPUHBI, XUMHUECKas PUPO/IA, POIIb.

136. T'opmonsl runodusa.

137.  T'opMOHBI LIUTOBUIHON U NApalIUTOBUIHON KEIE3bI.

138.  T'opMOHBI HaJIMOYEYHUKOB.



139. IlonoBble TOPMOHBI.
140. TopmoHHI pacTeHuii, MUKpoopranu3mMoB. ['opmononsl. [IpocrarnananHs.

OneHouHble CcpeAcTBA Ul HMHBAJIUIOB W JIMII C OrPAHUYEHHBIMH BO3MOXKHOCTSMH
3II0POBBSI BEIOUPAIOTCS C YIETOM WX WHAWBUIYATBHBIX TICUXO()U3UIECKIX 0COOCHHOCTEH.

— NpU HEOoOXOAMMOCTH HHBAJIMIAM M JMLIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3II0POBBSI IIPEIOCTABIISIETCS JIOTIOTHUTEIIEHOE BPeMsI JUIsl IOJrOTOBKY OTBETAa HA IK3aMEHE;

— IIpU TPOBEJICHUH NPOLETYPhl OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUs] HHBAINIOB U JIUIL C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS TIPEAYCMATPUBACTCS UCTIONB30BAHUE TEXHHUECKUX
CpPEeICTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMU;

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

[Iponienypa oneHUBaHUs Pe3ylbTaTOB OOyUEHHs] MHBAIMJOB U JIUI[ C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI 10 JHCHUIUIMHE (MOJIYJIIO) TIPEIyCMaTPUBAET IPEIOCTABICHHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OrPaHMYEHHUSIM WX 370pPOBbS U BOCIPHUATHSA
UHPOpPMALINH:

Jlnist a1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B I€YaTHOW (hopMe YBEITMYCHHBIM MIPUPTOM,

— B (popMe 3IIEKTPOHHOI'0 TOKYMEHTA.

JUist T ¢ HApyIICHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIEHUsIMHM OTIOPHO-BUTATENILHOTO amnmapara:

— B mieuaTHoOM hopme,

— B (hpopMe AIIEKTPOHHOI'0 TIOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

Kpurepun 3auera:

«3auTeHo» MOJy4aeT CTYIEHTy, €CIM OH Jajl IOJIHbIM, pa3BEepHYTHIl OTBET Ha BCe
BOMPOCHI MJIM €CITM OH Jajl HEMOJHbIE MM HETOYHBIE OTBETHI, HO OTBETHJI Ha YTOUHSIOIIHNE
BOIIPOCHI, @ TAK)KE BBIIOJIHWII IPOTrPaMMy 3aHATHUH.

«He 3auteHo» TmMoONTyyaeT 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
BBITIOJIHWJI IPOTPAMMY 3aHSTHH.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJLHOH y4eOHOHl JHMTEpaTypbl, HEOOXOAMMOM
JJISL OCBOEHMSI AUCUMUIIMHBI (MOXYJIs).

5.1 OcHoBHas JIuTepaTypa:

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

2. broxumust: yaeOHUK TS CTYJCHTOB MemUIIMHCKUX 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 0OCBOEHUS TUCIUIUIMHBI MHBAIUIAMU U JTUIIAMH C OTPaHHYEHHBIMH BO3MOKHOCTSIMH
3I0POBBbSl MMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«JIanp» n «¥Opaifr».

5.2 lonostHMTEILHAS JIATEPaTypa:



1. buoxumus: kpatkuii Kypc : [yueOHoe mocodue /s cryaenToB ouosnoros] / M. T.
[Tpockypsikos. - Kpacnonap : [6. u.], 2007. - 199 c. : un. - bubnwmorp.: c. 195.

2. OcuoBbl onoxumun Jlennamkepa: B 3 1. T. 1 : OCHOBBI OMOXMMUH, CTPOCHHUE U KaTaJtis3 /
. Henbcon, M. Kokc ; niep. ¢ anri. T. I1. Moconosoi, E. M. Monoukuno#i, B. B. benoga ; oz pen.
A. A. bornanoga, C. H. KouetkoBa. - M3xa. 3-e, ucnp. - Mockga : Jlaboparopust 3nanwmii, 2017. - 694
C. : WL - (JIyumii 3apyOexxHbIi yueOHuK). - bubmuorp. B konue ri1. - ISBN 978-5-00101-014-2. -
ISBN 978-5-00101-013-5

3. OcHoBbl 6noxumun Jlennnmxepa: B 3 1. T. 2 : bBuosnepreruka u meradomsm / /1.
Henbcon, M. Kokce ; iep. ¢ aura. T. I1. MocosoBoii u nip. ; mox pen. A. A. bornanosa, C. H.
Kouetkoa. - Mocksa : BMUHOM. JlaGopatopust 3Hanui, 2014. - 636 c. : ui. - bubnauorp. B KOHLIE IJ1.
- ISBN 978-5-94774-366-1. - ISBN 978-5-94774-364-7

4. OcnoBbl 6uoxumuu Jlennnmxkepa: B 3 1. T. 3 : [lytu nepenaun nndopmaruu / 1. HenmbcoH,
M. Kokc ; niep. ¢ anri. T. I1. Moconosoi, O. B. EppemenkoBoii ; mox pex. A. A. bormanosa, C. H.
KouetkoBa. - Mocksa : BUHOM. JlaGopatopust 3Hanui, 2015. - 448 c. : wi. - (JIyummii 3apyOexHbIi
y4eOHUK). - bubnmorp. B ko1e 171. - ISBN 978-5-5-94774-367-8. - ISBN 978-5-94774-364-7

5.3. Ilepuoan4eckne U3IaHNA:

"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. "BroymeTeHb SKCIIepUMEHTANLHON Ononoruu U meauiuHer" (M., 1936-).
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6. Ilepeyenp pecypcoB  HMH(POPMANUOHHO-TEJEKOMMYHUKAINMOHHON  CeTH
«HTEpHET», HEOOXOAUMBIX IJIS OCBOCHUS JUCHHUIJIMHBI (MOIYJIs).

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

2. Odummanersiii caidt MIOTTAK — http:// www. tupac. org

3. WnterpupoBannas Cucrema Mudopmanmonnsix PecypcoB Poccuiickoit Aka-
nemuu Hayk — http://isir. ras. ru/.

4. Bceepoccwuiickuii Uactutyt Hayunoit u Texauueckoit Madopmanun

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

5. Wucturyt buooprannueckoit Xumuu PAH — http://www.ibch. ru/.

6. Kadenpa xumnueckoit Du3zumonioruu MI'Y — http://www.enzyme. chem.msu. ru/.

7. HayuHno-uccnenoBarenbckast nabopatopust OuOCHMHTE3a U OHMOMHXKEHEpUs
dbepmenToB — http://www.ken.ru/tat_ru/ universitet/nir/ bbf.ru.html

8. HayuHno-uccnenoBarenbckast — gabopaTopus MHXKEHEPHOM  DH3UMOJIOTHH — —

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

7. Meroauyeckue yKa3aHHsl JJsi OOYYalOIIMXCS 110 OCBOCHHMIO JAUCHHMILIMHBI
(MoayJin).

1. JJaboparopnast pabota

* O3HAaKOMHTHCS C TEMO, IIETIbIO, 3a/1a4aMu pabOTHI;

* O3HAKOMMTHCS C IMIPEII0KEHHBIMUA TEOPETUYECKUMH BOIIPOCAMHU

* U3Y4YUTb COOTBETCTBYIOLIUM JICKUUOHHBIA MaTepUa;

* U3YyYHUTb OCHOBHYIO JINTEPATYPY B COOTBETCTBUU C TEMOU U CIIUCKOM;

*  U3Y4YUTh JOIOJIHUTENBHYIO JUTEPATYPy B COOTBETCTBUU C TEMOM M CIIUCKOM;

* O3HAKOMMTHCS C MPAKTUYECKUMH 3aJaHUSMU U XOJOM MX BBINIOJIHCHHUS,



* 03HAaKOMHTHCS C MPEIOKEHHBIM 000pYI0OBaHUEM;

*  BBIIOJHUTH NPEJIOKEHHbBIE TPAKTHUECKUE 3a/1aHUsI B COOTBETCTBUU C XOJIOM PabOThI;

* THMCHbMEHHO OOPMUTH BBIIIOJHEHHYIO padOTy, CENaTh CTPYKTYPUPOBAHHBIE BBIBObI

2. CamocrosTenbHas pabora

- 03HAKOMHThCS ¢ TeMoil u Bonpocamu CP;

- W3YYMTh COOTBETCTBYIOLIMH JEKIIMOHHBIN MaTepHUal;

- U3YYHUTb OCHOBHYIO JINTEPATYPy B COOTBETCTBUU C TEMOM U CIIUCKOM;

- W3YYMTb JOTOJIHUTEIBHYIO JUTEPATYPy B COOTBETCTBUHU C TEMOM U CIIUCKOM;

- TNUCBMEHHO O()OPMUTH BBIIOJIHEHHYIO paboTy, ClIeNaTh CTPYKTYPUPOBAHHbBIE BBIBOIBI.

B ocBoeHnu nucHUIUIMHBI MHBAIUAAMM U JIMLAMHU C OTPAHMUYEHHBIMU BO3MOKHOCTSMM
310pOBbsl OOJIBIIIOE 3HAYEHHE MMEET WHAMBHMIyalbHas ydeOHas pabora (KOHCYJIbTALlUM) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepHara.

WupuBuayanbHble  KOHCYJIBTAMM IO TPEIMETY SBIAIOTCS BaXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUAYAIU3ALUU OOYUYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy I[pernojaBaTesieM U OO0y4arolmMMCs HMHBIWIOM WJIM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 370POBbSI.

8. Ilepeyenr HH(POPMANMOHHBIX TEXHOJIOTH, HCIOAb3yEeMbIX MPH OCYLIECTBJICHUH
00pa3oBaTeILHOIO NMpouecca No AMCHMUILINHE (MOIYJIIO).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

WNudopmanoHHbIe TEXHOJIOTUN — HE TIPEYCMOTPEHEI.

8.2 IlepeyeHb HEOOXOAUMOT0 MPOTrPAMMHOI0 O0eceYeHUst

Microsoft Windows 8, 10
Microsoft Office Professional Plus

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubnmoreuynas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

2. WnrerpupoBannas Cucrema Muadopmanmonnsix PecypcoB Poccwuiickoit Axkagemun
Hayx - http://isir.ras.ru/.

9. MarepuajJbHO-TexXHHYeCKasi 0a3a, HeoOXoauMMasi I  OCYLIECTBJICHUSA
00pa3oBaTe/ILHOIO NMpoIecca Mo TUCHUILINHE (MOIYJIIO)

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE NTUCIUTIITUHBI

No Bun pa6or
(MOJTyisl) U OCHAIICHHOCTh

1. Jlexunonnusble 3auatust | JlekuuoHnHast ayautopus 425, ocHallleHHAs! IPE3EHTAllMOHHOMN
TEXHUKOU (mpoexTop, JKpaH, KOMIIBIOTED) U
COOTBETCTBYIOIIUM IPOTPAMMHBIM 00€CIICUCHHUEM.

2. JlaBopartopHsble Jlabopartopus 431, yKOMIUIEKTOBaHHAsl CHEIMATIN3UPOBAHHON
3aHATUSA MeOeNIbI0 U TEXHUUYECKUMU CPEICTBAMHU OOyUEHHUSI: KOMIUIEKT
yueOHOM MmeOenn - 16 mr.; npocka yueOHas; I[I9BM
npenogaBarenst 1 mr., mpoektop Epson EB-S12; skpan.
KomnuiexTst 71ab60paTopHOTO OMOXMMHUYECKOTO
o0opyloBaHus: MNpoOUPKH, MEpHbIE MPOOUPKU, CTYIKH,
NECTUKH, CHUPTOBKH, JepKaTeld, MUIETKH, Habopbl
peakTuBOB. crekrodpoTomerpsl, ®OKwu, nentpudyrm, pH-
METpHI, aHAJINTUYECKHE u TEXHUYECKHE BECHI,
xpomaTorpaduyecKkue KOJIOHKH, KOJUICKTOpPHI  (ppakuui,




rOMOI'CHH3aTOPEL

I'pynmossie Aynutopus 430, yKOMIUIEKTOBAaHHBI Yy4eOHOIl Mebensbio,
(MHIUBHUTYAJIBHBIC) [I9BM npenogaBatens 1 mT. ¢ BBIXOJAOM B UHTEPHET
KOHCYJIbTAI[UU

Texkymmii  KOHTpOJb, | AyauTopus 431, ocHaleHHAss KOMIUIEKTOM y4eOHOW MeOenu
MIPOMEXYTOUHAS - 16 mrT.; nocka yueOHas.

aTTecTanus

CaMocrosaTenbHas Kabuner mis camoctosTenbHOW paboThl 437, OCHAICHHBIN
pabora KOMIIBIOTEPHON TEXHMKOW C BO3MOYKHOCTBIO MOIKIIOYEHHS K

cetu «HMHTEpHET», NPOrpaMMON 3KPAaHHOTO YBEJIWYEHHUS H
00€CTIeUeHHBIN JOCTYNIOM B DJIEKTPOHHYIO WH(OpPMAIMOHHO-
oOpa3zoBaTenbHyt0 cpeny yHuBepcuteTa, 109 C — untanbHBIN
3am, A 213 — KOMIOBIOTEPHBI KJAacC, OCHAIIEHHBIN
KOMIBIOTEPHON TEXHHUKOM C BO3MOKHOCTBIO MOAKIIOUECHUS K
cetn «/HTEpHET», MPOrpaMMON HKPAHHOTO YBEJIMYEHUS U
00€eCIeYeHHBIN TOCTYIIOM B AJICKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA
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