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1. Uenn ocBOEHNS AUCLUMINHBI

ObecnedyeHune goyHOaMeHTanbHbIMK 3HAHUSIMU U COBPEMEHHbIMY NPEACTaBNIEHNSMU O CTPOEHUM U
cBolicTBax Gromornekys, 06 0OCHOBHbIX BMOXMMMYECKMX NpoLeccax, Nexallunx B OCHOBe
PYHKLIMOHMPOBAHUS XMBbIX CUCTEM (MUKPOOPraHW3MOB, PACTEHWIA, YeNoBeKa 1 XNBOTHbIX),
MexaHun3Max perynauum, doopMmpoBaHme y 6akanaspos NOHUMAaHNS eOMHCTBa KaTabonmyeckunx un
aHabonMyeckux NpPoLIeccoB B XNBOM OpraHu3me.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumnnuHa BkntodeHa B pasgen "61.B.00.19 OncumnnmHbl (Mogynun)" OCHOBHO
obpaszoBatenbHoi nporpammbl 44.03.05 Meparornyeckoe obpasoBaHue (C AByMS NPOOUIAMU
MOAroTOBKM) U OTHOCUTCS K 06si3aTeNbHbIM avcumnianHaM. OcBanBaeTcs Ha 2, 3 kypcax, 4, 5
CEeMecCTpbl.

umkn B3.B.7 (npodeccmoHanbHbiin umkn). Yutaetcs B 4 cemecTpe 0byyveHms.

Lns n3y4yeHns 6uoxmmmm HeobxooMMbl 3HaHMSA obLiein 6onorum, HeopraHN4YecKoli N OpPraHNYecKon
XUMUMW, COUIUKK, LUTONOFUN U TUCTONOMMKN, BOTAaHUKK, 300/10T UK.

Buoxmnmmng kak pyHOaMeHTanbHbIX HaykKa SBNsAeTCs OCHOBOW Ons n3yd4yeHun4 cnegyrownx ancunnianH:

B63.5.1 Mukpobuonorusi u supyconorusi, 63.5.4 ®uanonorust pactennii, 63.5.5 duanonorus
yenoseka n XuBoTHblx, 53.5.8 MonekynspHas 6uonorus, 63.5.9 eHeTnka n cenekums, 63.0B2
MegnuuuHckas 6uoxumunsg, 63.10B3 MeTtonbl buoxnummnyeckux nccneposanuii, 63.1B5 SH3nMonorus.

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

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMUPYIOTCS Cneayowme KOMNeTEHUUN:

Pacwudcpposka
npuobpeTtaemMor KOMNETEHLUN

MCMNONb3yeT B No3HaBaTeNIbHOM U NPOJdeCCUOoHanbHOM

LLndop komMneTeHLUH

OK-6 0eATeNnbHOCTA 6a3oBble 3HaHUS B 06N1acTn MaTeMaTky 1
(oémekyanyprle €CTeCTBEHHbIX HayK, NpuMeHseT MeToObl MaTteMaTn4eckoro
KOMI'IeTeHLI,VII/I) aHann3a n MogennpoBaHus, TeopeTn4eckoro 1

9KCrnepnMeHTanbHOro nccnenosaHus.

nposBnydeT 3KoNorn4eckKyro roraMoTHOCTb U UCNONb3yeT
6a30Bble 3HaHUS B 06nacTu 61oNornn B XnM3HEHHbIX CuUTyauunsx;,

(Cc))léu?eKyanyprle MOHMMAET COLMabHYIO 3HAYMMOCTb 1 yMeeT NporHo3MpoBaTh

KOMNETEHLIN) nocnencTBusi CBoel NPodecCcnoHanbHON AesTENbHOCTN, FOTOB
HECTN OTBETCTBEHHOCTb 3a CBOW PELIEHNS

AK-4 LEMOHCTPUPYET 3HaHNE NPUHLMMOB KNETOYHO opraHM3aumnm

(NPOOECCHOHANbHBIE Bronorn4ecknx 06bEKTOB, BUOPUINYECKUX 1 BUOXMMUYECKNX

KOMMETEHLIAN) OCHOB, MEMDOPAHHbIX MPOLIECCOB 1 MOMIEKYNSIPHBIX MEXaHN3MOB
XN3HEOEeATEeNbHOCTHU

MK-5 NPVIMEHSIET COBPEMEHHbIE 3KCNEPMMEHTalbHblE METOADI

(MPOCDECCMOHANHBIE paboTbl ¢ BrMonormyeckmMm 06 beKTaMM B NOMEBBIX U )

KOMNETEHLIN) nabopaTopHbIX YCNOBUSX, HaBbIKM PaboTbl C COBPEMEHHOM

annaparypou

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CtpaHnua 3 ns 32. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MNK-6 LEeMOHCTpupyeT 6a30Bble NpeacTaBleHns 06 OCHOBHbIX
(npodhbeccunoHanbHbie 3aKOHOMEPHOCTSAX N COBPEMEHHBIX AOCTUXEHNSAX FTEHETUKN, O
KOMNEeTeHL M) reHOMUKe, NPOTEOMMKE
MK-11 crnocobeH aKcrnnyaTMpoBaTb COBPEMEHHYIO annapaTypy v
(npodhbeccuoHanbHbie obopynoBaHme Ass BbINOMHEHUS HAYYHO-UCCNEen0BaTENbCKMX
KOMMNEeTeHU M) nonesbix 1 nabopaTopHbix Bronormyeckmx paboTt
MK-15 crnocobeH aKcnnyaTMpoBaTb COBPEMEHHYIO annapaTypy u
(npochbeccunoHanbHbie obopynoBaHve Ans BbIMNOHEHNS HAY4YHO-UCCNeaoBaTebCKUX
KOMNeTeHLmm) nonesbIx U nabopaTopHbix Bronormyeckmx pabot
LEMOHCTPUPYET 3HAHMNE MPUHLMMNOB CTPYKTYPHOW 1
MnK-3 PYHKLMOHANbHOWM opraHndaunm 6uonornieckux 06 -eKToB U
(NMpodheccmoHanbHble MEXaHM3MOB rOMeOCTaTM4YeCKON perynaumm; npumMeHseT
KOMNeTeHLmm) OCHOBHbIE (OM3MONOrNYeckme MeEToAbl aHanM3a u oUeHKN
COCTOSIHUSI XMBbIX CUCTEM

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

B6roxmmmio 6enkoB, HyKNENHOBBIX KUCOT, YrieBO4O0B, NMMNUA0B, MUHEPASbHbIX BELECTB 1 BUTAMUHOB,
FOPMOHOB;

CYWHOCTb XUMNYECKUNX I'IpeBan.leHI/IVI, nponcxonodawnx B opraHn3mMax, MeEXaHn3mbl UX perynaunm n nx
ponb B obecneyeHnmn XunsHeneaTenbHOCTH opraHmn3ma;

obwme YepTbl 1 OTANYMSA MeTabonnama yrnesonos, NMMNAoB 1 6enkos y bakTepwuii, pacTeHuin 1
XUBOTHbIX;

METObl TEOPETUHECKNX N SKCNEPUMEHTalIbHbIX nccnenoBaHui;

2. OONIXEH yMeTb:

CaMOCTOATEeNNbHO npmo6peTaTb HOBbl€ 3HaHWNSA N0 OAHHOW OUCUMNINHE, aHann3nposaTtb UX,
NPUMEHATb NoNy4YeHHble 3HaHNA Ha NpakTuke 1 npmn n3yd4eHnn opyrnx oucunninmH;

CaMOCTOATENIbHO MPOBOANTL 3KCMEPUMEHTbI MO 3a4aHHOM Cxeme, UCMonb3ys nabopaTopHoe
obopynoBaHme n Npnbopsl;

aHanmanpoeartb NoJiy4eHHble 3KCNnepnMeHTanbHble OJaHHbIE,

3. ONXEH BnaneThb:

HaBblkamm paboTbl Ha Npubopax 1 06opyLoBaHUM, NCMONb3YEMbIX B BMOXUMMYECKUX nabopaTopusix
(cnekTpodOoTOMETpPbI, LEHTPUARYT1, aBTOMaTUYECKME BUOXUMUYECKE aHaNN3aTopbl, NPUbopbl Ans
NpoBeOEHUNs anekTpoghopesa 1 T. n.);

MeTooaMm Ka4eCTBeHHOro n Koinm4eCcTBeHHOro aHanm3a HykKjenHoBbIX KUCNOT, 6eJ'IKOB, KNpos,
yrnesonos, BUATAaMMHOB 1 TOPMOHOB B 6uonormyeckom Marepunane.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

PaboTbl Ha npubopax n 0bopynoBaHMn BrMoxmmMmyeckux nabopatopuii No aHannay GoMonexyn,
NPOBEOEHUNIO KAYECTBEHHbIX aHaNNM30B Ha 6enku, yrnesoapbl, NUNUAbl, HYKNENHOBbIE KCNOTbI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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4. CTpyKTypa 1 cogepxaHue OUCLUNUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMMNIMHBI cOCTaBnseT 5 3a4eTHbIx(ble) eanHuL(bl) 180 Yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS OUCUUNANHBL: OTCYTCTBYET B 4 CEMECTpe; 9K3aMeH B 5 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckui NnaH aucUMNANHLI/MOAY NS

Buabl v yachbl
ayauTOpHOM paboThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
cemecTpa (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUA paborbl

Paspen
N AducunnnuHbl/ CemecTp
Monayns

Nekuun

Tema 1. Hayka
broxmmms:
onpenenexHve, Lenwu,
3ajayu, cBa3b C

1. |apyrummn Haykamu. 4 1 2 0 0
Kpartkas ncrtopus
oroxummn,
COBpeMeHHoe
COCTOSIHNE

Tema 2. CTpoeHue n
2. |cBoiicTBa 6enKoB. 4 2 2 0
depMeHTHl

Tema 3.
doepMeHTaTBHas YCTHbIN onpoc
3. aKTMBHOCTb. CKOPOCTb 4 3 2 0 0
peakumm
Tema 4. HyknenHoBble
kucnotbl. JHK. TectupoBaHue
4. CTtpykTypa, cBOMCTBA, 4 4 2 0 4
PyHKLNN
Tema 5. PHK.
5. |CTpykTypa, CBOMCTBA, 4 5 2 0 4
dpyHKL MK
Tema 6.
Buoxumnyeckne
MEexaHM3Mbl nepenaym u Pedpepar
6. peann3daunn 4 6 2 0 0
HacnencTBeHHON
nHpopmauum
Tema 7. Yrnesonpl.
7. |CTpykTypa, CBOMCTBA, 4 7 2 0 4
doyHKL MK

YCTHbIN onpoc

4 TectupoBaHue

YCTHbIN onpoc

TecTnposaHue

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.ulc\:nuunlv;nbll Cemectp|, - cTpa (B uacax) ‘I'( ompg; ﬂp
ony Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 8. Jlunngpl.
8. |CtpykTypa, CBOMCTBA, 4 8 2 0 4 Tectuposatine

PYyHKLNK

Tema 9. ButamuHbl. -
9. |CTpykTypa, CBOMCTBA, 5 9 2 0 4 YCTHBI onpoc

PyHKLUNN
10 Tema 10. [OpMOHbI. 5 10 5 0 4 YCTHbIN onpoc

"ICTpyKTYpa, YyHKLUMN
Tema 11. ObmeH
BELWECTB 1 SHEPrnN.
OcCHOBHbIe aTanbl
obMeHa BellecTs

Tema 12. O6meH benkos TecTupoBaHve
12.1) amuHokucnor 5 12 2 0 4

11 TecTnposaHue

Tema 13. buocuHTes Pedhepar
13-6enka 8 kneTke 0 13 2 0 4

Tema 14. ObmeH TectupoBaHue
14'yrneBouos 5 14 2 0 4

Tema 15. ObmeH TecTnposaHne
15. AMNNOB 5 15 2 0 4
16. Tema 16. ObmeH 5 16 5 0 4 TecTnposaHve

HYKNNENHOBbIX KUCNOT

Tema 17. ObmeH
BEeLlecTB Kak eguHas
cuctema
17.|6uoxnuMmnyeckmx 5 17 2 0 4
npoueccos. Perynaums
obMeHa BelLecTB B

YCTHbIN onpoc

opraHmame
Tema . UTorosas 9K3aMeH
doopMa KOHTpons 5 0 0 0
NToro 34 0 56

4.2 CopepxaHue ANCLUMIUHDI

Tema 1. Hayka 6moxumusi: onpepeneHue, Lenu, 3agadv, CBA3b ¢ Apyrumm Haykamu. Kparkas
ncropusi 6GMOXMMUKN, COBPEMEHHOE COCTOSIHME

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Broxumns - kak 6a3oBas AMcUMNAUHA 4Ns pa3BmTus Guonornm n MeanumHbl. O6WMn NPUHLMN
NOCTPOEHUS BaXHENLWNX OPraHN4eCKnX MakpoMOneKkyn XnBbix OpraHU3MoB, YHUBEPCANIbHOCTb
OCHOBHbIX NyTein meTabonmama. Bona, omanko-xmmmyeckme CBOMCTBA 1 B1ONOrMyeckne oyHKLUN.
AMunHokMcnoTbl. Knaccudpukauns aMMHOKUCAOT. 3aMEHUMbIE U HE3aMEHUMblE aMUHOKUCIIOTbI.
AMUHOKNCNOTbI: OU3KKO - XMUYECKNEe CBONCTBA, NONSPHblE N HeNnonspHble R- rpynnbi
aMMHOKMCNOT. 3aMeHVMbIE N HE3aMEHNMbIE aMUHOKMCNOThI. YPOBHU CTPYKTYPHOW OpraHusaumm
6enkoB. CBoicTBa 6enkoB. Brionornyeckne pyHkUMN, kKnaccugmkaums. BaxHewnwme
npencraBuTeN XpoMonpoTeENLOB, X OYHKLMKN B KNETKax XUBOTHbIX 1 pacTeHui. [nKo - n
gooccponpoTenpl, nokannsauns u OYHKUMM B KNeTkax pacTEHUN N XNBOTHbIX.

Tema 2. CtpoeHune n ceonctsa 6enkos. depMeHTbI
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Knaccudpomkaums n HomeHknatypa. KogpepMeHTbl, npocteTnyeckune rpynnbl. AKTUBHbBIA LIEHTP,
cybcTpaTHas cneunuyHoCTb oepMeHToB. dnHaMMYHOCTb GOEPMEHT - CybCcTpaTHOro
B3aMMoOencTBus. AKTUBATOPbI U MHIMBUTOPBI, TUMNbl MHFMBMpoBaHus. Knaccudukaums un
HomeHknatypa dpoepMeHTOoB, nokanusaums B knetke. MexaHnambl perynsaumm akTMBHOCTU
pepMeHTOB.

naboparopHas pabora (4 4aca(oB)):

depMeHTbI: BIMSIHME TEMMepaTypbl Ha akTMBHOCTb PPyKTO-cpypaHoanaassbl. CneumndonyHoCcTb
neincTema ypeasbl. BnusiHne pH cpeapbl Ha akTMBHOCTL amunasbl. BnvsiHve akTnBaTopos u
NHrMBUTOPOB Ha aKTUBHOCTb amuiasbl CNOHbI. BnvsiHve manoHata Ha akTMBHOCTb
CyKUMHaTAernaporeHassl.

Tema 3. chepmeHTaTUBHAA aKTUBHOCTb. CKOPOCTb peakuumn
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

depMeHTbI: BIMSHME TEMMEpPATypbl HA akTUBHOCTb (PPYyKTO-cpypaHo3naassl. CneumndnyHoCcTb
neicTems ypeasbl. BnusHue pH cpenpbl Ha akTMBHOCTL amunasbl. BnvsHue akTneaTopos u
MHrMOMTOPOB Ha aKTUBHOCTb amMunasbl CNOHbI. BnmsHmue manoHarta Ha akTMBHOCTb
CyKUMHaTOermaporeHassi.

Tema 4. HyknenHoBble kucnotbl. JJHK. CTtpykTypa, cBorMcTBa, hyHKLUN
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

HykneuHosble kucnotbl. JHK: cTpykTypa n oyHKUMS, HYKNEOTULAHbIA COCTaB U HyKneoTuaHas
nocnenoBaTenbHOCTb. XapakTep CBA3el, cTabunmnanpytowmx asycnmpanbHyto ctpykTypy OHK.
CTaKMHr-B3anMoaencTemne Mexay cocefHuMm ocHosanmamu. Y A-, B- n Z-popm HK. OeHatypaums
OHK, temnepatypa nnasnenus. CynepcnupanunsosaHHoe coctosHne OHK y aykapnoTos, bakTepuii
1 BUPYCOB, buonorunyeckoe 3HaveHve. Konbuesblie goopmbl JHK.

naboparopHas pabora (4 4aca(oB)):

3yyeHne xmmmnyeckoro coctasa Hykneonpotemaos. CnekTpoooTOMETPUYECKNIA METOL,
onpegeneHns cogepxaHns HyknemHobix kucnot. OcaxaeHne OHK n3 pacteopa. OnpenenenHve
runepxpoMHoro adpdpekta [JHK n PHK. CHatne OHK n PHK cnekTpos.

Tema 5. PHK. CtpyKkTypa, cBOMUCTBa, PYHKLUMN
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

PHK. Xuimnyecknin coctas. OCHOBHble Tunbl PHK, nx goyHKLMK 1 nokanusauns B KneTke.
MonekynsipHas Mmacca, Bpems xmu3Hu. TpaHcnopTHas PHK, ocobeHHOCTV BTOPUYHOI CTPYKTYpbI,
CB43b C dpyHkumen. IngpopmaumnoHHaa PHK, npencraeneHne o npoLeccuHre.
lMonnapeHunuposaHue, "5 WTpKx"-Kan v wnuneyHole cTpykTypbl B MPHK, nx goyHKUMoHansHoe
3HavyeHne. HuskomonekynspHbole saepHble PHK, dyHKkUMK B kKneTke.

naboparopHasi pabota (4 4aca(oB)):
Cnocobbl BoloeneHnst PHK. ®dunanko-xmmmnyeckme CBOMCTBA MONEKYbI.

Tema 6. Buoxumnyeckue MexaHM3Mbl nepenaym M peannsauum HacnencTBeHHOW
nHdopMauum
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OTanbl peannaaumnm reHeTM4eckon nHpopmaLmm: pennnkaunm, 0Co6eHHOCTM penankaumm y pasHbix
FPynn XXU3HEHHbIX OOPM.

Tema 7. Yrnesogbl. CTpyKTypa, CBOMCTBA, (PYHKLUMU
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

YrneBogbl, knaccugoukaums n gpyHkumm CBorcTBa 1 GoyHKLMN BaXHENWNX MOHO- AN- U
onurocaxapuos. NMonucaxapuabl. Pe3epBHble nonncaxapuibl y pacTeHuii U XXUBOTHBIX.
CTpyKTypHbIE FOMO- 1 reTepononncaxapuibi.

naboparopHas pabora (4 4aca(oB)):

KayecTtBeHHble peakuumn Ha MoOHOcaxapuibl, Onurocaxapuibl, nonvcaxapuibl, BOCCTaHasnMsawowwmne
CBOWCTBa Amcaxapunos.

Tewma 8. Jiunupgbl. CTpyKkTypa, CBONCTBA, PYHKLIMU
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 7 us 32. il yLH,lf[;F EPCHTET
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Nunnabl. Obwas xapaktepuctmka u knaccugukaums. Xupbl 1 Bocka, bMonornyeckoe 3HaveHue.
docchonmnuabl - KOMAOHEHTbI KNETOYHbIX MeMbpaH. MNepekncHoe okMcneHne nMnNaos, cBOOO4HbIE
panvkanbl. CnoxHble nunuabl Llepebpo3nibl v raHrnno3nabl. XonecTepuH, (OUTOCTEPUHDI,
CTEPOUAHbIE FTOPMOHbI, XENYHble KACNOTbI.

naboparopHas pabora (4 4aca(oB)):

O6wwue cBoCTBa NMNNAOB, PACTBOPUMOCTb 1 3MYNbrMPOBaHNE XNPOB.
Tema 9. ButamuHbl. CTpyKkTypa, CBOMCTBA, PYHKLUN

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

XupopacTtsopumMble BUTaMUHbI 1 X PYHKUMW. BooopacTBOpMMbIE BUTAMUHbBI KaK KOGDEPMEHTbI.
AHTUBMTaAMUHbI. [[OpMOHbI. CNEeungUYHOCTb 1 MEXaHU3Mbl AENCTBUS TOPMOHOB. BaxHenwue
npeacTaBnUTENV CTEPOULHBIX TOPMOHOB. TOPMOHbLI 6ENKOBOI NPMpPOoabl. PUTOrOPMOHDI.

naboparopHas pabora (4 4aca(oB)):

KayecTBeHHbIE peakumm Ha TUAMUH, peTUHON, pubodonasnH, MMPUAOKCUH, aCKOPOUHOBYIO KMCNOTY,
KONMYeCTBEHHOE OnpeneneHne ackopbrnHoBOM KUCNOTbl. KayeCTBEHHbIE peakumnn Ha TUPOKCUH,
agpeHanuH, KONMYeCTBEHHOE ONpeaeneHne agpeHanmHa.

Tema 10. TopMoHBI. CTpYKTYypa, hyHKLUMN
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Obuwee npeacTaBneHne 0 rOPMOHAx Kak perynstopax brnoxmMmyeckmx npoLeccoB, 06pasyoWnxcs B
Xenesax BHYTPEHHE cekpeumnn. Xvummnyeckas npupoaa ropMoHOB. [T0pMOHbI-6enku, ropMOHbI
-NPON3BOAHbIE AMUHOKUCNOT, CTEPOUAHBIE TOPMOHbI. PYHKLIMM BaXHENLWMX TOPMOHOB B OPraHn3me.
BnusiHme ropMoHOB Ha BMOXMMUYECKUE MPOLIECCHI: HA N3BMEHEHWNE aKTUBHOCTU (PEPMEHTOB,
perynsumio 6enKoBoOro CMHTE3a, Ha NPOHMLAEMOCTb KNETOYHbIX MeMbpaH. Bruoxnmuyeckas
CYLHOCTb aHTaroHn3Ma 1 CUHepruama nencTBms ropMoOHOB [TOpMOHanbHble aHcambnu, nx
buonornyeckas poneo.

naboparopHasi pabora (4 4aca(oB)):

"opMOHbI.Ka4eCcTBEHHbIE peakuum Ha rOPMOHbI.

Tema 11. O6MeH BewLecTB M 3Heprun. OCHOBHbIe 3Tanbl 0OMeHa BeLLecTB
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OO6MeH BeLWECTB Kak eamHas cuctema broxmmmnyeckmx npoueccos. Baanmocesiab 06MeEHOB B
opraHuame n ux perynsums.Metabonmam, yHkUMN Metabonunama. MoHsTus: aHabonmam un
katabonunam. 3akoHbl XMMUYECKO TepMOANHAMUKN. VI3MeHeHe cBOOOAHON SHEPTN N paBHOBECMKE
XUMUYeCKNX peakumin. ObpasoBaHne 1 XpaHEHNE SHEPTUN B KIETKE.

naboparopHas pabora (4 4aca(oB)):

CobecenoBaHue No MaTepuany npakTUKyMa; KOHCY/bTalms MO CMNOXHbIM BONPOCaM.
Tema 12. O6MeH 6eNKOB U1 aMMHOKUCNOT

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

O6MmeH 6enkoB 1 aMnHOKMCNOT. BrocuHTes ammnHokmncnot. OcobeHHOCT BMoCMHTE3a HE3aMEHNMbIX
ammHokmcnoT. Katabonvmam aMMHOKUCNOT Y XNBOTHbIX, paCTeHI/IVI " 6aKTep|/||7|. Linkn
Mo4yeBnHbI.OBMeH 6enkoB 1 aMMHokucnoT. Katabonmam aMMHOKUCIOT. CDepMeHTaTI/IBHbIIZ rmaponns
6enkos B Kenyno4yHOo-KMWEeYHOM TpakTe. npOTeOﬂI/ITI/I‘-IeCKI/Ie pepMeHTbl, UX cneuugmnyYHoOCTb,
akTmsauus. TpchnopT AMUWHOKUCNOT Yepe3 KNeTo4Hble MeM6paHbI. ,D,e3aMI/IHI/IpOBaHVIe,
TpaHCaMnHmnpoBaHune, TpaHcoe3aMmHnMpoBsaHmne (HenpﬂMoe ,El,e3aMl/IHI/IpOBaHI/Ie) n
,D,eKap6OKCI/IJ'IVIpOBaHI/Ie adMNHOKUCNOT, MEXaHWN3MblI, 6uonorm4yeckoe 3Ha4yeHue. LeTokcukaums
ONOreHHbIX aMUHOB. HYTI/I HGVITpS.ﬂI/I38.LI,I/II/I aMMunaka. TpchnopT ammmaka. BoCMHTE3 MOYEBUHDI.
CTeXI/IOMeTpVI‘-IeCKOG ypaBHeHMe o6pa303aHm9 MO4YeBVHbI. BocnHTes ammnHokmcnot. Obwue nyTn
O6uocrHTE3a aMUHOKMCIIOT. PerFISILI,I/IFI 6uocrHTE3a aMUHOKMCIIOT.

naboparopHas pabora (4 4aca(oB)):

LiBeTHble peakummn Ha 6enkm n aMMHokMcnoTbl. MeToabl KONMYeCcTBEHHOro onpeaeneHuns
6enka.O6MeH npocTbix 6enkoB.XpoMaTtorpagouyecknii MeTon onpeneneHns aMMHOKNCIOT.
PasneneHme cMecu aMMHOKMCIOT C MOMOLLbIO paananbHoi xpomatorpadoun.O6MeH CnoXHbIX
0enkos.

Tema 13. BuocuHTe3 6enka B KnetTke
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CuHTes benka (TpaHcnaums).OcHoBHble aTanbl CMHTE3a Benka. AKTUBaLUS, PeKOrHUUMS
aMUHOKMCNOT M cuHTe3 ammHoaumn-TPHK. Kak TpaHcnupytoTcs KoaoHbl, pubocoMbl, MHALMALUS
TpaHCNsAUUK, 3NoHrauns, TepMmHaums. Pasnnums cuHtesa 6enka y aykapuoT 1 NpoKapuoT.
Monncombl. MpPoLECCHHT 1 TpaHCNoOPT NOANNEeNTUAHbIX Lenei. MocTTpaHCNSLMOHHbIe
Moamcpukaumm 6enkoB. MonekynsipHble WwanepoHbl 1 doonauHr 6enka. Jerpanaums 6enkos.
Perynsuns cuHTesa 6enka.

naboparopHas pabora (4 4aca(oB)):

AHanns obuiero azoTta B GONOrnMYeckmx XnaoKocTsx (Moya, nnasma).
Tema 14. O6MeH yrneBonoB

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

O6MeH yrneBooB. YPOBHW PErynsiummn yrneBoHoro obMeHa y pacTeHuii U XnBOTHbIX. AHa3POOHbI
pacnagn yrnesonoB, bpoxeHune. Mobunmusaums pesepsHbiX yrneBonos. NeHTo3odocarHblin NyTh
OKMCNEHNS FOKO3bl U ero buonornyeckoe 3HaveHue. bpoxexune, TMNbl 6POXeHNS.

naboparopHas pabora (4 4aca(oB)):

OnpepneneHne coagepXxaHusi rokosbl B Gronormyeckmx xmnakoctsx. OnpeneneHne cooepxaHus
Kpaxmana B knybHsix KapTodoensi NonsipuMeTpUYecKnM METOLOM.

Tema 15. O6MeH nMNuOoB

JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):

O6MeH NUNNOoB. B-OKUCNEHME XMPHbIX KUCNOT. BMOCKMHTE3 XUPHbBIX KUCOT U TPUFULEPUOOB.
naboparopHas pabora (4 yaca(oB)):

KeToHoBble Tena B 6Bronormyeckmx Xunakoctsx. KayectBeHHOe 1 Konm4yecTBeHHoe 0bHapyXeHue.
Tema 16. O6MeH HYKNEeMHOBbIX KUCNOT

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OO6MeH HyKNEeNHOBbIX KMCNOT. BUOCKMHTE3 NYPUHOBLIX 1 MUPUMUANHOBBIX MOHOHYKNEOTNAOB "de
novo". CuHted IHK n PHK - nonumepunsauns Hykneotnnos Ha matpuue. Cuntes OHK. Tpu atana
pennukauun OHK: numumaums, anoHraums, TepMuHauns. depmeHTbl, y4acTBylowmne B penankauum
OHK 1 nx dpyHkuun. OcobeHHOCTU cuHTe3a Beaylel u otctaower uenein AHK. dparmeHTb
Oxkasakun. PHK - 3asucumble IHK - nonumepassbl, cuHtes JHK Ha PHK matpuue.

naboparopHas pabora (4 4aca(oB)):

MonnmepasHas uenHas peakums. MpuHumnbI.

Tema 17. O6MeH BeLLLeCTB Kak eguHas cuctema 6Moxmmumyeckmx npoueccos. Perynsauus
obMeHa BelL,ecTB B OpraHu3me

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OO6MeH BellecTB Kak eauHasi cuctema broxmummyeckmx npoueccos. Auetnn-KoA - cessytollee 3BeHO
B 06bMeHe 6enkoB, XMpoB 1 yrnesonos. Linkn tpukapboHoBbix kucnoT (LITK) - koHeYHblin aTan
OKMCNUTENbHOro pacnana 6enkoB, XMPOB 1 YrNeBoA0B. YPOBHM perynsiumm obMeHa BELECTB B
opraHuame.

naboparopHas pabora (4 4aca(oB)):

KoHTponbHoOe ntorosoe cobecenoBaHve No Matepuany npakTukyMa; KOHCYNbTaums No CNoXHbIM
BOMpOCaM.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMMINHBI (MOLYNSA)

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Buabl
N dDopMbl KOHTPONSA
Paspen Hepens | camocTosiTensHon [TpyAo0eMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gfb':bHo"'
CTYyAOEeHTOB P
Tema 1. Hayka
broxnmus:
onpeneneHve, uenu,
3a4a4yun, cBaA3b C NOOrOTOBKA K
1. |apyrummn Haykamu. 4 1 CTHOMY OMDOC 2 YCTHbIA ONpoC
Kpatkas ncropus y y onpocy
6roxmmmn,
COBpPEMEHHOoEe
COCTOSIHME
Tema 2. CTpoeHune n HOLFOTOBKA K
2. |cBoiicTBa 6ENKOB. 4 2 A 6 TEeCTUpoBaHme
depMeHTbI TECTUPOBAHUIO
Tema 3.
epMeHTaTuBHas NoAroToBka K o
3. [P
aKTUBHOCTb. CKOPOCTb 4 3 YCTHOMY Onpocy 2 ycTHEI Onpoc
peakuunn
Tema 4. HyknenHosble
kucnotbl. JHK. NOAroToBKa K
4. . 4
CTpyKTypa, CBOMICTBA, 4 TECTMPOBAHNIO 6 TecThposaHne
pyHKLMN
Tema 5. PHK. NoOAroToBka K
5. |CTpykTypa, CBOMCTBA, 4 5 6 YCTHbIA ONpoC
CyHKLIM YCTHOMY onpocy
Tema 6.
Buoxummnyeckune
MEexXaHn3Mbl nepenayn u noaroToBka K
. 4
6 peannsaumn 6 pedeparty 2 pedpepat
HacnenCTBEHHOM
nHpopmaumnm
Tema 7. Yrnesonapl. NOArOTOBKA K
7. |CTpykTypa, CBOMCTBA, 4 7 TECTMPOBAHMIO 6 TecTupoBaHue
PyHKLNM
Tema 8. Jlunnabi.
. noaroToBka K
8. |CTpyKkTypa, CBOWCTBA, 4 8 TgCﬂTI/(I)praﬁI/HO 6 TeCTMpOBaHue
pyHKUMN
Tema 9. ButamuHsbl. NOLroToBKA K
9. [CTpykTypa, CBOMCTBA, 5 9 2 YCTHbIA ONpOoC
CYHKLIN YCTHOMY Onpocy
Tema 10. 'OpMOHbI NnoAroToBka K
10. ) ) 1 Y
CTpyKkTypa, yHKUMN 5 0 YCTHOMY onpocy 2 yCTHBIN ONpoC
Tema 11. ObmeH
BELWECTB U 3Hepruu. noaroToBka K
11.
OcCHoBHbIe aTansl 5 1 TeCTUPOBAHUIO 2 TecTiposanie
obMeHa BelecTB
12 Tema 12. O6meH benkos 5 {o [nodroToska K 5 TeCTUDOBAHME
‘| ammHOKMCNOT TeCTUPOBAHUIO P
Tema 13. bnocunHtes nogroToeka K
13.
3 6enka B knetke S 13 pedepary 2 pecpepar
Tema 14. ObmeH noaroToBska K
14. :
yrnesonoB 5 14 TeCTUPOBAHUIO 2 TecTiposanine
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 15. ObmeH noOroToBka K
15. ‘
5 nmnmnoos 5 15 TeCTUPOBAHUIO 2 TecTiposanie
Tema 16. ObmeH noaroToBka K
16. 1
6 HYKNENHOBbIX KNCNOT 0 6 TECTUPOBAHUIO 2 TecTiposanne
Tema 17. ObmeH
BELECTB KaK eanHas
cuctema
NnoaroToBka K o
17.|6unoxmMmyeckmnx 5 17 nggMo OI_? oc 2 YCTHbI ONpocC
npoueccos. Perynauusa y y onpocy
obmeHa BelecTB B
opraHusme
NTtoro 54

5. O6bpasoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

OcBoeHue gucumnnnHbl "Buoxmmns" npegnonaraeTt NCNONb30BaHME Kak TPaAULMOHHbIX (NEeKLUK,
npakTuyeckne 3aHsaTUs C NCrnosb3oBaHNEM METOANYECKUX MaTepuanos), Tak N MHHOBALMOHHbIX
obpa3soBaTenbHbIX TEXHONOMMIA C NCNONMb30BaHNEM B yHEOHOM MPOLIECCE aKTUBHBIX N MHTEPAKTUBHbIX
doopM NPOBEAEHNSA 3aHATUIA: NeKLUMW BU3yanna3aumm, NpakTnieckne 3aHATUS: MO3roBble WTYPMbl,
LMNCKYCCUW, pPeLIeHEe KOMMNEKCHbIX CUTyaLUMOHHbIX 3a4aHniA B pamkax nabopatopHbiX MPakTuk,
BbIMONHEHNe pAna NpakTU4yecknx 3anaHnin ¢ NCNonb3oBaHMeM NPOdPECCUOHaNbHbIX MPOrPaMMHbIX
CPencTB CO3AaHNS 1 BEAEHNS aNEKTPOHHbIX 6a3 JaHHbIX; MyNbTUMEANAHBIX NPOrpamMM, BKIOHAOLWMX
MOArOTOBKY U BbICTYMNNEHUSA CTYOEHTOB HAa CEMUHAPCKNX 3aHATUSX.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. HayKa 6noxmmms: onpeapeneHuve, uenu, 3anadu, CBsA3b C APyrmMn Haykammu. KpaTKaH
ncropus 6VIOXVIMVII/I, CoBpeMeHHOe COCTOosiHue

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

BOMPOCHDI: 1. Uctopus passuTtns bruoxmmmm 2. XMUYECKniA COCTaB U 0COBEHHOCTM 0bMeHa
BELLECTB B XMBbIX opraHmamax 3. [JMHaMM4eckoe COCTOSIHUE MOCTOSIHCTBA BMOXMMMYECKIX
napameTpoB XMBbIX OPraHn3MoB

Tema 2. CtpoeHue u cBoncTBa 6enkoB. depMeHTbI
TECTUPOBAHWE , NPUMEPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET
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|. Benku n cbepmeHTbl 1. HeinTpanbHom ammHokmucnoTon asngetcs: 1) aprmHunH 4) acnaparvHosas
KucnoTa 2) nuauH 5) ructugud 3) sanviH 2. [pruBeeHHas aMMHOKMCIoTa
H2N?CH2?(CH2)3?CHNH2?COOH oTtHocuTcs K rpynne aMMHOKUCNoT: 1) ruapogoobHbix 2)
MONSAPHbIX, HO HE3aPSAXEHHbIX 3) 3aPAXEHHbIX MONOXUTENbHO 4) 3apsAXeHHbIX OTpuLaTenbHo 3.
AMVHOKMCNOTBI, BXOASIWME B cOCTaB 6ENKOB, SABNSOTCS: 1) a-aMMHONPOU3BOAHbIMM KapOOHOBbIX
KncnoTt 2) B-aMMHONPON3BOAHbIMM KaPOOHOBLIX KUCNOT 3) A-aMUHOMPON3BOAHBIMA HEHACHIWEHHbIX
KapboHoBbIX kucnoT 4. Haseatb aMmHokmcnoTy: 5. HaseaTb ammHokmcnoty: 6. Cepocoaepxatiei
amunHokucnoTown aengetcs: 1) TpeoHuH 4) TpuntodaH 2) TnposuH 5) MeTnoHunH 3) LuctenH 7. B
cocTtaB 6ENKOB HE BXOASAT aMUHOKUCNOTLI: 1) FyTamMuH 3) aprHvH 2) y-aMMHoMacnsiHas 4) B-anaHuH
Kucnota 5) TpeoHuH 8. N'mapokcurpynny cogepxaT aMMHOKUCNOThI: 1) anaHnH 4) METUOHWH 2) CepuH
5) TpeoHuH 3) umcTtenH 9. B coopMupoBaHnm TpeTUYHOM CTPYKTypbl Benka He yyacTByeT CBsi3b: 1)
BOAOpoOaHas 2) nentuaHas 3) oucynbdomaoHas 4) ruapodoobHoe Blanmoaeicteune 10. Mpu
neHaTypauuy 6enka He NpoucxoanT: 1) HapyLWeHNs TPETUYHOM CTPYKTYPbI 3) HAPYWEHWS BTOPUYHOWA
CTPYKTYpbI 2) rnaponunsa nentuaHbix cBasei 4) auccoumnaumm cybbenmnuy, 11. Benku Bonoc
KepaTuHbl OTHOCSTCS K rpynne: 1) nponamMnHoB 4) rATENNHOB 2) NPOTaMUHOB 5) rnobynmHos 3)
npoTtenHonaos 12. 50% 6enkoB nna3mbl KPoBW cocTaBnstoT: 1) a-rnobynmHel 4) anbbymMuH 2)
B-rnobynuHbl 5) npeanbbymMuH 3) y-rnobynuHbl 13. B sapax Knetok aykapuoT NPUCYTCTBYIOT MaBHbIM
obpasom: 1) npotamuHbl 3) anbbymMuHbl 2) rMcToHbI 4) rnobynuHbl 14. Xenesocogepxawmmm benkamm
aBnsoTcs: 1) uepynonnasmuH 4) coeppuTnH 2) kapboaHruapasa 5) nnactoumaHuH 3) reMocuaepyviH
15. Benku BbINOMHAIOT pasnuyHble PyHKLMK, KpoMe: 1) CTPYKTYPHOM 2) KaTanutuyeckonm 3)
perynsaTopHom 4) reHeTnyeckom 5) peuentopHon 16. [NpocTbie pepMeHTbl COCTOAT 3: 1)
aMUHOKUCNOT 5) aMUHOKUCNOT 1 HEBENKOBbIX KOMMOHEHTOB 2) aMUHOKUCNOT U YrNeBoaos 6) NMnuaos
n yrnesonos 3) nunnaos 4) yrnesonos 17. CKOpoCTb pepMeHTATUBHON peakumm 3aBucuT ot: 1)
KOHLEHTpauun doepmeHTa 3) MonekynsipHo Maccbl cybcTparta 2) MonekynsipHol Maccbl doepMeHTa 4)
MONEKYNSPHOW reteporeHHocTn oepmeHTa 18. K kogpepMeHTam oTHocaTcs: 1) nupysart 4) BUTaMuH
B1 2) HALL+ 5) TuposuH 3) Ntoko3a 19. Knacc goepMeHTOB ykasbiBaeT Ha: 1) KOHghopMauuio
doepMeHTa 2) T1n KogoepMeHTa 3) TUMN XMMUYECKOM peakunn, KaTanmsnpyemomn gaHHbIM pepMeHToOM
4) CTpOEHne aKTUBHOrO LieHTpa oepMeHTa

Tema 3. chepmeHTaTUBHAA aKTUBHOCTb. CKOPOCTb peakuumn

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

1. HoMeHknaTtypa v xapaktepucTuka pepMeHToB 2. lpnMeHeHre hepMeHTOB
Tema 4. HyknenHoBble kucnotbl. JJHK. CtpykTypa, cBOMcTBa, (hyHKLUN
TEeCTUPOBAHWE , NPUMEPHbIE BONPOCHI:

1. K npMMnanHOBbIM OCHOBaHUSAM OTHOCUTCS: 2. K NypUHOBBIM OCHOBaHUAM OTHOCUTCA: 3. Bxoaout B
coctas: 4. flBnsetca: 5. Asnsgercs: 6. B HykneoTngax azoTUCTOE OCHOBAHUE M MEHTO3a COEAUHEHDI
cBA3blo: 1) pocdoarHrnapuaHbiMm 2) 2',3'-cpocpoanacpmpHboiMm 3) 3',5'-cpocdoamnaprpHbiMu 4)
2'.5'-cbocpoanacompHbiMm 5) N-rnmko3maHbiMK 7. HeM oTnnyaeTcs HykneoTtua ot Hykneosnga? 1)
obnapaeT TPETUYHOW CTPYKTYpOI 2) obnanaeT BTOPUYHOM CTPYKTYPOI 3) COAEPXNT OCTaTKK
doocpaTa 4) cooepXuT NyprHOBbIE OCHOBAHWSA 5) coaepXuT NMpuUMnanHoBble ocHoBaHuS 8. 1o
npasuny Yapraddga kakosa monspHas gons nypuHos B JIHK? 1) npeBocxoamT MONSPHYHO OO0
NMMPYMUOVHOB 2) paBHa MONSPHOM OoNe NMPUMUONHOB 3) MEHbLIE MONSPHOM OONAN NUPUMUANHOB 4)
He 3aBMCUT OT MONISIPHOM O0NM NMMPUMUIONHOB 5) BCe OTBETHI HEBEPHbI 9. YTO noHMMaroT nog
nepsuyHon cTpyktyporn OHK n PHK? 1) konmyecTBeHHbI COCTaB NypUHOBbLIX OCHOBAHUI 2)
KONMYECTBEHHbIN COCTaB NUPUMNOMHOBBIX OCHOBaHWUIA. 3) NOCNeN0BaTENbHOCTb PACMONOXEHUS
MOHOHYKNEOTUO0B B MONVMHYKNEOTUOHON uenun 4) KONMYeCTBEHHbIA COCTaB MYPUHOBbLIX U
NMPUMUONHOBBIX OCHOBaHMIM 5) cTpykTypy 3',5'-cpocpoanadpupHbix ceasen 10. BropnyHas cTpykTtypa
IHK obpasoBaHa OByMSt KOMMIEMEHTAPHbBIMU LIENSIMA, 0Opa3yoWMN NPaBo3aKpy4YEeHHYO crnnparb.
Bnaropaps yemy yoepxmBatoTcs KOMNIEMeHTapHble Lenn? 1) KoBaneHTHbIM CBA3SM 2) MOHHbIM
B3aUMOOENCTBUNSAM 3) BOOOPOLHBIM CBA3SM 4) rmapodpoOHbIM B3aMOOENCTBUAM 5) ruapodobHbIM
B3aVMOLENCTBMAM 1 BOLOPOOHbIM cBA3aM 11. Kakas u3 ykasaHHbix nocnenosartenbHocTen byaet
KOMMAEMEHTAPHOW, eCNK NocnenoBaTenbHOCTb OCHoBaHMin B cermeHTe [HK Takosa:
LU-A-T-T-T-A-r-U? 1)...0-T-U-A-A-T-U-T"... 2)...-4U-T-A-A-U-T-I"... 3)...U-I-A-T-T-"-A-L...
4)...T-A-T-U-U-A-T'-T... 5)...U-A-I'-T-T-A-T-L... 12. Ecnu conepxaHve uMTo3nHa B ABYCnpanbHOn
IHK coctaBnsiet 20% obwero KonmyectTsa OCHOBaHWiA, kakoBa gonst ageHuHa? 1) 10% 2) 20% 3)
30% 4) 40% 5) 80% 13. B doopmmnpoBaHum TpeTunyHoi cTpykTypbl JHK y aykapnoT yyacTtsytoT 6enku:
1) npoTtamnHbl 4) anbbyMuHbI 2) rNOTENVHbI 5) rNobynuHbl 3) rMcToHbI 14. BropunyHas cTpykTypa
TPHK nmeet cbopmy: 1) nuHeiiHyto 2) "knesepHoro nucta" 3) "noktesoro crnba”

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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Tema 5. PHK. CtpykTypa, cBOMCTBa, PYHKLUMN

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

1.CtpykTypa PHK. 2. Tunbl PHK. 3.0cobeHHOCTM BTOPUYHOM CTPYKTYpbl. 4. CBOMCTBA, GOYHKLIMK
PHK.

Tema 6. Buoxummnueckme MexaHM3mbl Nepenayun u peanusaumm HacneacTBeHHOM MHpopmauum

pedoepart , NPUMEpPHbIE TEMbI:

STanbl peannaaumm reHeTM4eCcKon MHopMaLMK: pennkaumm, 0COOEHHOCTN penankauum y pasHbix
rPynn XW3HEHHbIX (OOPM.

Tema 7. YrneBopgbl. CTpyKTypa, CBOMCTBA, (PYHKLUMN
TEeCTUPOBAHWE , NPUMEPHbIE BONPOChI:

1. ®dyHKUMen yrneBonoB He sBnseTcs: 1) 3awmTHas 4) sHepreTudeckas 2) pesepsHas 5)
KaTanutudeckas 3) CTpykTypHas 2. MoHocaxapuibl SBASOTCA NPONU3BOAHbIMK: 1)
rMOpoKCMKapOOHOBLIX KMCNOT 2) anndpaTnyecknx KapboHOBbIX KUCNOT 3) MHOrOaTOMHbIX CNIPTOB,
cogepxauwmx kapboHUNbHyO rpynny 4) apoMaTnyecknx KapboHOBBIX KMCNOT LMKANYECKMX
MHOroatomHbix cnnpToB 3. MNMpupoaHbie MOHOCaxapa otHocaTcs: 1) k L-paay 2) k D-psny 4. HassaTtb
yrnesofn: 5. Hassatb yrneson: 6. Hassatb yrneson: 7. Hassatb yrneson: 8. D-®pykTo3a BXO4NT B
cocTag: 1) manbTo3bl 2) caxaposbl 3) nakTo3bl 9. Mpn rmgponnse caxaposbl 0bpasytoTtcs: 1) oea
octatka D-rntokosbl 2) a-D-rntoko3a u p-D-ranaktosda 3) D-rntokosa n D-cppykto3za 4) D-rnokosa n
D-maHHO3a 5) aBa octaTka a-D-maHHo3bl 10. K retepononncaxapuaam otHocatca: 1) renapuH 4)
rnvkoreH 2) apabnHo3sa 5) rmanypoHoBas kucnora 3) caxaposa

Tewma 8. Jlunupbl. CTpykTypa, CBONCTBA, PYHKLIMN
TeCcTUpoBaHve , NPUMEpPHbIE BONPOCHI:

1. Jlunugpl pacteopuMbl: 1) B Boae 4) B 6eH30ne 2) B X0pOdoopMe 5) B wenoyHom pacteope 3) B
kucnoTe 2. HaseaTtb ctepona: 1) nporectepoH 2) xonectepon 3) TECTOCTEPOH 4) aproctepon 5)
anbaocTepoH 3. Xonectepon He ABNSeTCA NpeawecTBeHHNKOM: 1) XenyHbiX KUCNOT 4) NonoBbIX
ropmMoHoB 2) sutammnHa D2 5) ButammHa D3 3) kopTukocteponaHbix ropMOHOB 4. VlogHoe 4ynucno
ABNsSeTCs nokasarenem: 1) kayecTsa NPUPOLHOro Xupa 2) coaepXaHns cBOOOLHbIX XMPHbIX KUCNOT
3) acTepudUUMPOBAHHbBIX XUPHbLIX KUCNOT 4) CoOAepXaHNs B XUPE HEHACIWEHHbIX XUPHbIX KACIOT
5. PerynatopHyto goyHKLMIO BbINOAHSAOT: 1) doocchonunugpl 4) cteponbl 2) CuHronmnuabl 5)
TepneHbl 3) npocTarnaHauHbl 6. YkasaTb opraHenny, UMeoLLyo BHYTPEHHIOK U HAapyXHYO
MeMmbpaHbl: 1) pubocombl 4) MUTOXOHAPUN 2) 98P0 5) nu3ocombl 3) annapart Monbaoxu

Tema 9. ButamuHbl. CTpyKkTypa, CBOMCTBA, CPYHKLUN
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

WHcynnH npenctaenset coboii: 1) NporM3BOAHOE HEHACHIWEHHBIX XMPHbIX KUCMOT 2) MPOU3BOAHOE
aMWHOKMCNOThI TUPO3UHAa 3) HU3KOMONEeKynspHbI 6enok 4) rmmkonentng 11. K cteponaHbiM
rOPMOHaM OTHOCATCS: 1) KanbUMTOHUH 4) TECTOCTEPOH 2) BA30MNPECCUH 5) agpeHanuH 3) OKCUTOLMH
12. B nooxenyno4yHom xenese CUHTE3NPYIOTCA: 1) TMPOKCUH 4)afpeHanuH 2) roKaroH 5) MHCYyNMH
3) okcutoumH 13. ComepxaHue kanbums n goocdopa B KPOBW perynupytoT: 1) napatropmoH 4)
9CTPaanon 2) KanbUUTOHUH 5) rnokaroH 3)aapeHoKOPTUKOTPONUH 14. BTOpMYHBbIMU NocpeaHnKamm
FOPMOHOB B KneTke aABnsaTcs: 1) noHbl kanbuunsa 4) AT® 2) uAM® 5) kanbmogynuH 3) ' 1D

Tema 10. T'opMoOHbI. CTpyKTYpa, pyHKLUMN
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

KETPOHHBH
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CneumgunyHOCTb 1 MEXAHN3MbI PEFYNSITOPHOIO AENCTBMS rOPMOHOB. 2. BaxHenwne npencrasntenu
CTepouaHbIX rOPMOHOB. 3. FopMOoHbI 6enkoBol Nprpoabl. 4. TOPMOHbI WITOBUOHON Xenesbl:
TUPOKCUH, TPUMOATUPOHMH. Bruoxmmmyeckne qoyHkummn. 5. F0pMOHbI HAAMOYEYHUKOB: aapeHanuH,
HopagpeHanvH, nodamMunH. Broxmmnyeckme doyHkuun. 6. PnToropmMoHbl. 9. OCHOBHOW (hyHKLMEN
ropMoHOB aBnseTcs: 1) 3awmtHaga 3) katanutuyeckas 2) perynatopHas 4) tpaHcnopTtHas 10.
WNHcynuH npenctasnsiet coboit: 1) nponm3BoAHOE HEHACHIWEHHbIX XUPHbIX KMCNOT 2) NPOU3BOAHOE
aMMHOKMCNOThI TUPO3UHA 3) HU3KOMONEeKynsipHbI 6enok 4) rnmkonentng 11. K cteponoHbIM
rOPMOHaM OTHOCATCA: 1) KaNbUUTOHUH 4) TECTOCTEPOH 2) Ba30NPECCUH 5) agpeHanvH 3) OKCUTOLMH
12. B nooxenyno4yHom xenese CUHTE3NPYIOTCA: 1) TUPOKCUH 4)anpeHanuH 2) riKaroH 5) HCynuH
3) okeutoumH 13. CopepxaHne kanbums n gpoccpopa B KpoBU perynnpyoT: 1) napatropMoH 4)
acTpagmon 2) KanbUUTOHUH 5) rntokaroH 3)aapeHokKopTUKOTponuH 14. BTopuyHbIMM nocpeaHuKamm
rOPMOHOB B KneTke aBnsTcs: 1) noHbl kanbuusa 4) AT 2) yAM® 5) kanbmogynud 3) ' AdD

Tema 11. O6MeH BewLecTB U 3Heprun. OCHOBHbIe 3Tanbl 06MeHa BeLLecTB
TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:

1. O1anbl 0bMeHa BelwecTs. 2. BbicokoaHepretTudeckne coeamHeHuns. 3. OCHOBHble
TepMoaMHamMmyeckue napametpsbl. 4. OpraHnsauns gbixatenbHon uenu. 5. OkmcnuTtenbHoe
goocgopunupoBaHme. 6. CBoboaHoe okuncneHne, cBoboaHble paankanbl.

Tema 12. O6MeH 6e1KOB U aMUHOKUCNOT

TeCcTMpoBaHue , NPUMEpPHbIE BONPOCHI:

BrnocnHTes ammnHokucnot. Obwue nytn 6uocuHTe3a aMmHokucnoT. 2. Katabonvmam aMmmHokmcnor. 3.
LesammHnpoBaHne aMnMHOKMUCNOT. 4. TpaHcaMMHPOBaHNE aMUHOKMCAOT. 5.
TpaHcaoesammHmpoBaHue. 6. [ekapbokcunmpoBaHme aMMHOKUCNOT. 7. HellTpanusaumsa ammmnaka. 8.
BrnocnHTe3 moyeBmHbl. 9. BriocnHTes ammnHokucnot. 10. Hapyweruns 6enkosoro obmena 11.
Perynauns obmeHa nunuaoos

Tema 13. BuocuHTes 6enka B knetke

pedoepart , NpUMEpPHbIE TEMbI:

1. BuocnHTes ammnHokucnot. Obwue nyTn BUocuHTE3a aMnHokmcnoT. 2. Katabonnam aMMHOKMCNOT. 3.
JeszamnHnpoBaHne aMMHOKNCNOT. 4. TpaHCaMMHMPOBAHNE aMUHOKMCAOT. 5.
TpaHcoesamuHupoBaHme. 6. [lekapbokcnnmpoBaHme aMMHOKUCOT. 7. HeliTpannaaums ammmaka. 8.
BrocuHTes MoyeBuHbI. 9. BriocuHTes ammHokmcnot. 10. HapyweHuns 6enkoBoro obmeHa 11.
Perynsuust obMeHa nunnoos.

Tema 14. O6MeH yrnesonoB

TeCTMpOBaHue , MPUMEpPHbIE BONPOCHI:

1. MyTn pacnaga nonucaxapuaos 1 onurocaxapuaos. 2. Nnkonns. SHepreTndecknii banaHc
rnvkonmaa. 3. bpoxeHue. CeA3b ¢ rnnkonnaom. 4. MonoyHokmcnoe bpoxenue. 5. Cnnptosoe
bpoxeHune. 6. MacnsHokucnoe 6poxeHue. 7. NeHTo30p0CcaTHbIA NyTb NPEBPALLEHNS TNHOKO3bI. 8.

Livkn TpukapboHoBbix kncnot. 9. iokoHeoreHes. 10. Perynauns yrneBogHoro obmeHa. 11.
HapyweHuns yrnesogHoro obmeHa.

Tema 15. O6MeH NUNuOo0B
TECTMPOBaHNE , MPMMEPHbIE BOMPOCHI:
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B oTnnyme ot akTMBHOro TpaHcnopTa NacCmMBHbLIN: 1) OCYIECTBNSETCS NO rpagneHTy KOHUEHTpaumum
2) ocywecTBnaeTcsa NPoTUB rpadneHTa KoHUEeHTpauumn: 3) aHepro3asncumM 4) saHeproHe3asncuMm 2.
OcHoBHoOI NyTb KaTabonmnama BbICWNX XUPHbIX KNCNOT: 1) BOocCTaHOBNEHUE 4) B-okncneHune 2)
w-okucneHue 5) nekapbokcunmposarue 1) a-okmcneHme 3. OKUCNeHne XNpHbIX KUCNOT
nokannaoBaHo: 1) B uMTO30/€ 2) B MEXMEMOPaHHOM MPOCTPaHCTBE MUTOXOHAPWUIA 3) B MaTpuKce
MUTOXOHLPWIA 4) B 3HOOMNA3MaTN4eCKOM peTukynyme 5) B nepokcucomax 4. YctaHoBUTb
nocnenoBaTefibHOCTb peakumni B-OKMCNEeHNs XUPHbIX KUCNOT: 1) TMonasHas peakums 4) akTmBaLms
XMPHOW KUCNOTbI 2) NepBoe gernauposaHve 5) rmgparaums 2) sTopoe nerngpuposanue 5. Kaxnas
cTanms B-OKMCNEHNS BbICWIMX XMPHBIX KUCMOT ConpoBoxaaeTcs obpasoaHnem konmyectsa ATD: 1)
32)53)24)85) 7 6. HYacno ctaguii B-OKNCNEHUS XUPHON KNCNOTbI, CoaepXallen YnCcno aToMOB
yrnepona, pasHoe n, coctasnset: 1) n 2) n/2 3) n/2 - 1 7. [NpenwecTBEHHNKOM ANS CUHTE3a
KeTOHOBbIX Ten asnsetca: 1) xupHas kucnota 3) auetmn-KoA 5) cykumHun-KoA 2) rntokosa 4)
manoHun-KoA 8. CTpyKTypHbIM NpeawecTBEHHUKOM ONS CUHTE3a XUPHbIX KUCAOT CAyXunT: 1)
manoHun-KoA 4) okcanoauertar 2) umtpart 5) nupysart 2) auetun-KoA 9. MynbTudpepMeHTHbIi
KOMMNEKC CMHTeTasa BbICIUNX XUPHbIX KUCNOT NOKann3oBaH: 1) B Marpmkce MUToxoHapuin 3) B
SHO0MNa3MaTNYECKOM PETUKYNYME 2) B LMTO30M€E 4) BO BHYTPEHHEN MeMOpaHe MuToxoHapwii 10.
Oco6eHHO aKTUBHO NiMnoreHe3 npoTtekaeT: 1) B MbllwLax 4) B XXMPOBOW TKaHW 2) B NeYeHn 5) B nerkux
4) B ceneseHke 11. Muuepon, obpasyowmiics Npu pacnne Tpruaunirimueponos, He3aBnUCMo OT NyTy
€ro JanbHenwero npespatleHns B opraHname npexae scero: 1) okucnsgercs 4) oocqropunupyeTcs
2) BoccTaHaBnmBaeTcs 5) auunupyetcs 5) metunupyetcsa 12. Obwmm nHTepMeanaToM ons cMHTesa
TpUauMnrnnueponos 1 rnuuepodoconnuaos asngetcs: 1) onokcmaueToH 4)
2-MoHoauunranuepon 2) 3-gpocgornmuepuHoBbIi anbaerng 5) 1,2-aunaumnrnvuepon 3)
doocpaTuaHas kmucnota 13. docpartngHasa kmcnoTta CMHTE3NpyeTcs B npouecce: 1)
dbocchopunupoBaHus rnvuepona 2) BOCCTaHOBNEHNS AMOKCHMaLEeToHa 3) rmaponnaa CrnoXHbIX
agompoB 4) pacwenneHns pocdroaHrmapuaoB BblCWNX XUPHbBIX KACNOT 5) acTepudomnkaumm
rnuuepon-3-gpocdpata 14. bBuocnHTes rnuueponochonMnnoos nokann3osaH: 1) B MUTOXOHOPUSX 3)
B annaparte ['onbaxwu 2) B aHOonnasMaTn4eckomM petukynyme 4) B umtosone

Tema 16. O6MeH HYKNeMHOBbIX KUCNOT
TECTUPOBAHWE , NPUMEPHbBIE BONPOChI:

1. Pacnapn HyknenHoBbix kucnot. 2. Katabonmam nypuHos. 3. Katabonvam nupuMmnanHos. 4.
BuocuHTes nupumnamnHoB. 5. BriocuHTes nypuHoB. 6. BuuocuHTes Hykneotnaos. 7. Perynauusa
6rocrHTE3a HykneoTnnoBs. 8. HapyweHns obMeHa HyKneoTnaos.

Tema 17. O6MeH BelL,eCTB Kak eiuHasi cuctema 6Moxmmmuyeckmx npoueccos. Perynsauus
obmeHa BelLLeCcTB B opraHuM3me

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

B3anmocsa3b obMeHa BewecTs B opraHmame. YpoBHU perynaunm obmeHa sewects. 1. ObmeH
BELECTB KaK eauHas cnucremMa bnoxmmMmyeckux npoueccos. 2. Baanmocesasb 06MeHa HyKNenHOBbIX
K1UCnoT n 6enkos. 3. B3aauMocBsi3b 06MeHa HyKNENHOBBIX KACNOT M yrneBonoB. 4. Baanmoces3sb
obMeHa HYKNEMHOBbIX KMCNOT U nunnaos. 5. Baanmoceadb obMeHa yrnesonos 1 6enkos. 6.
B3anmocsaab 6enkos n nunnaos. 7. Baaumoceadb obMeHa yrnesogos u nunuaos. 8. OnepoHHbIN
ypoBeHb perynsauun. 9. Perynaums Ha ypoBHe meTtabonmTos. 10. TOpMOHanbHbI yPOBEHb PErynsauum.

UtoroBas cpopma KOHTpons
9K3aMeH (B 5 cemecTpe)

MprMepHbIe BONPOCHI K 9K3aMeHY:

YO-4, YO-5, YO-2, P-4, MP-1,

Tekywuii KOHTPONb BKNtoYaeT 5-10 MUHYTHbI ONPOC BO BPEMS NEKLIMOHHbIX 3aHSTUIA B BUAE
TECTUPOBAHNS C LIeNbIo 3aKPENNEHUS NMONyYEHHbIX 3HAHWIA.

MpOMeXyYTO4HbIA KOHTPOMb OCYLLECTBASIETCSA B BUAE HANUCaHWs pedepartos, NPOBELEHNS
KOMNOKBMYMOB.

VTOroBbIi KOHTPONb - 9K3aMEH.
[MpvMepHble BONPOCHI TECTOB

|. Benkn n bepMeHTbI
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1. HeinTpanbHO aMMHOKMNCNIOTOM SBNSETCS:

1) apruHnH 4) acnaparnHosas KucnoTa

2) NU3WH 5) rmcTnanH

3) BanuH

2. NMpueegeHHas ammHokucnota H2N?CH2?(CH2)3?CHNH2?COOH oTHocutca K rpynne
aMWHOKMCNOT:

1) rnapodobHbIX

2) NONSIPHbIX, HO HE3APSAXEHHbIX

3) 3apsXKEHHbIX NONOXUTENBHO

4) 3apsXEeHHbIX OTpUUaTENBHO

3. AMVHOKMCNOTbI, BXOASAWME B COCTaB BENKOB, ABNAOTCS:

1) a-aMMHONPOM3BOAHBIMM KAPOOHOBbLIX KACNOT

2) B-aMnHONPOU3BOAHbLIMY KApPOOHOBBIX KMCNOT

3) a-aMMHONPOM3BOAHBIMM HEHACBIWEHHbBIX KAPOOHOBBLIX KUCNOT

4. Hazsatb aMMHOKUKCIOTY:
5. Hazsartb aMmMHOKMCNOTY:

6. Cepoconepxaliert aMMHOKUCIOTON SBNSETCS:
1) TpeoHuH 4) TpuntodaH

2) TUPO3UH 5) METUOHWH

3) UuctenH

7. B coctaB 6enkoB He BXOOAT aMUHOKUCIOThI:
1) rnytamuH 3) apruHuH

2) y-amnHomMacnsaHas 4) B-anaHuH

KucnoTa 5) TPEOHUH

8. Mmapokcurpynny cogepXxart aMUHOKMUCNOTbI:

1) anaHuH 4) METUOHWH

2) cepviH 5) TpeoHWH

3) umMcTeunH

9. B cdhopmmpoBaHnn TpETUYHOW CTPYKTYpbl Benka He y4acTByeT CBSI3b:
1) BOOOpOAHas

2) nentTugHas

3) ancynbonoHas

4) rnopogobHoe B3anMoaeicTeme
0. Mpw peHaTypaumm 6enka He NPOUCXOONT:
) HapyWeHUs TPETUYHOW CTPYKTYpPbI
)
)
)
1
)
)

— —h

3) HapyLweHnsa BTOPUYHOW CTPYKTYpbI
2) rmpponusa nenTuaHbIX CBA3ein

4) puccoumnaumm cybbennHu

11. Benkun BONOC KepaTuHbl OTHOCATCSA K rpynne:
1) nponaMnHOB 4) rMTENNHOB

2) npoTamrHoB 5) rnobynuHoB

3) NnpoTeEMHONOO0B

12. 50% 6enkoB nnas3mbl KPOBU COCTABNSAIOT:
1) a-rnobynuHbl 4) anbbyMuH

2) B-rnobynuHbl 5) npeanbbyMuH

3) y-rnobynuHbl
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13. B sapax Knetok aykapuoT NPUCYTCTBYIOT rNaBHbiM 06pa3om:
1) npoTaMuHbl 3) anbbyMUHDI
2) rMcToHbl 4) rnobynnHbI

14. Xenesoconepxawmmy 6enkamm SBnsoTCS:
1) uepynonnasmuH 4) peppuTuH

2) kapboaHrugpasa 5) nnactoumaHuH

3) remocuoepviH

15. Benku BbINOMHAIOT pasnnyHble PyHKLMK, KPOME:
1) CTPYKTYpHOM

2) KaTanuTn4eckomn

3) perynsatopHom

4) reHeTn4yeckom

5) peuenTtopHoi

16. [pocTble pepMeHTbl COCTOAT U3:

1) aMUHOKUCNOT 5) aMUHOKUCNOT N HEOENKOBbLIX KOMMOHEHTOB
2) aMVHOKWCIIOT M YyrnesonoB 6) nunuaoBs U yrnesonoB

3) nunnoos

4) yrnesogoB

17. CKOpPOCTb hepMEHTATUBHON peakumnmn 3aBUCUT OT:
1) KOHUEHTpaummn pepmeHTa 3) MONekynspHo Maccol cybctpara
2) MONEKYNSPHOM Macchl pepMeHTa 4) MONEKYNSAPHOM reTeporeHHOCTH (pepMeHTa

18. K KodhepmeHTam oTHOCATCS:

1) nupyear 4) sutamuH B1

2) HAO+ 5) Tnpo3suH

3) MNtokosa

19. Knacc pepmMeHTOB ykasblBaeT Ha:

1) KOHgPOpMauuio hepMeHTa

2) TN KohepMeHTa

3) TMN XMMUYECKOM peakunn, KatanmsanpyeMmon gaHHbIM pepMeHTOM
4) CTpOEHUE aKTMBHOrO LeHTpa hepMeHTa

[. XMnS HYyKNENHOBbLIX KNCNOT

—

. K nMpMnanHoBbIM OCHOBAHNSAM OTHOCUTCS:
2. K nypuHOBbIM OCHOBAHUSAM OTHOCUTCS:
3. BxoouT B cocTas:

4. YBnsetcs:
5. YBngetcs:

6. B Hykneotnoax a3oTnctoe OCHoBaHME U NeHTo3a CoefnHEeHbl CBSA3bIO:
1) doocchoaHrmapuaoHbIMK

2) 2',3'-cpocpoamapupHbIMA

3) 3',5'-gpocoamagonpHbIMUK

4) 2',5'-cpocpoamapupHbIMU

5) N-rnnkosngHbiMn

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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7. Yem oTnM4aeTCcsa HykneoTna ot Hykneosmoa?
1) obnafnaet TPETUYHOM CTPYKTYPOIA

2) obnanaet BTOPUYHOM CTPYKTYpPOIA

3) cooepXxunT octaTku gpocdara

4) cogepXnT NypruHOBbIE OCHOBAHUSA

5) cogepXuT NMpMMNONHOBbIE OCHOBaHUS

8. Mo npasuny Yapraddgoa kakosa monspHas gons nypuHos B JJHK?
1) NpeBoOCX0ANT MONISAPHYIO OO0 NMUPUMNONHOB

2) paBHa MONSpHOM fone NUPUMUANHOB

3) MeHbLLe MONAPHON [O0NN NMPUMULNHOB

4) He 3aBMCUT OT MONIIPHOM O0NN MMPUMUONHOB

5) BCe OTBETbI HEBEPHDI

9. Yro noHmmatoT nog nepsuyHon ctpyktypoin JHK n PHK?

1) KONMYECTBEHHbIN COCTAB NYPUHOBbLIX OCHOBaHWI

2) KONNYECTBEHHbI COCTaB MMPUMUONHOBBLIX OCHOBaHWUIA.

3) nocnepnoBaTefibHOCTb PACMONOXEHNS MOHOHYK/IEOTUO0B B MOMNHYKNEOTUOHOW Lenu
4) KONNYECTBEHHbIN COCTaB MyPUHOBbIX M NUPUMUONHOBBIX OCHOBaHWIA

5) ctpykTypy 3',5'-0pocpoamnadompHbIX CBA3EN

10. BropuyHas ctpyktypa JHK obpasoBaHa OByMS KOMMNEMEHTAPHbBIMU LiensiMu, 0bpasyowmmm
npaso3akpy4eHHyo cnupanb. bnarogaps

4yeMy yaepXuBalTCS KOMMNEMEHTapHbIe Lenn?

1) KOBaNEeHTHbIM CBA3SM

2) NOHHbIM B3aUMOOENCTBUSAM

3) BOOOPOOHbBIM CBA3AM

4) rmppodobHbIM B3aUMOAENCTBUSAM

5) rmapodobHbIM B3aUMOAENCTBUSAM 1 BOGOPOLHbBIM CBA3SM

11. Kakas u3 ykasaHHblx nocnenoBatefibHoCTel OyaeT KOMNIEMEHTAPHOM, ecnm
nocnenosaTenbHOCTb ocHoBaHui B cermeHTe [HK takosa: ...LI-A-I-T-T-A--LI?
1)...I-T-U-A-A-T-U-T"...

2)...I-4-T-A-A-U-T-I"...
3)...U-r-A-T-T-r-A-L...
4).. T-A-T-U-LU-A-T-T...

5)...4-A-I-T-T-A-T-L...

12. Ecnv conepxaHve umtosnHa B aeycnvpansHor HK coctaenser
20% o6Lwero KonnyecTsa OCHOBaHWiA, KakoBa AONSA afeHMHa?

1) 10%

2) 20%
3) 30%
4) 40%

5) 80%

13. B popmmpoBaHum TpetuyHoim ctpyktypbl JHK y aykapuoT yyacTtsytoT 6enku:
1) npotamuHbl 4) anbbyMUHbI

2) rntoTennHbl 5) rnobynuHbl

3) r’MCTOHBbI

14. BropuyHas ctpyktypa TPHK nmeet coopmy:
1) nuHenHy

PernctpaunoHHbIn HoMep < ;’;i{
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2) "knesepHoro nucra"
3) "noktesoro crnba"

[ll. Xumns yrnesonos

1. DyHKUMEN YyrNeBOaOB HE ABNSETCA:

1) 3awmTHasg 4) aHepreTnyeckas

2) pesepBHas 5) katanutuyeckas

3) cTpykTYypHas

2. MoHocaxapu bl SBASOTCS NPON3BOLAHbIMU:

1) rmopokcnkapboHOBbIX KNCNOT

2) anmgpatmyeckmx kapboHOBbLIX KNCNOT

3) MHOroaToOMHbIX CMPTOB, COAepPXalUnX KapboHMbHYO rpynny
4) apomaTtmyeckmx kapboHOBbIX KNCNOT

LMKIMYECKUX MHOTOATOMHBIX CMIUPTOB

3. MpupoaHble MOHOCaxapa OTHOCATCS:
1) k L-psaay 2) k D-psay
4. HaseaTtb yrneson;:

5. HaseaTtb yrnesogn:
6. HaseaTb yrnesogn:

7. Haseatb yrneson;:

8. D-®pykT03a BXOAUT B COCTAB:
1) ManbTO3bl

2) caxaposbl

3) NakTo3bl

9. Mpwu rmaponunae caxapo3bl 0b6pasytoTcs:
1) oBa octatka D-rntokosbl

2) a-D-rmoko3sa un p-D-ranaktosa

3) D-rntoko3a n D-gppykTo3a

4) D-rntoko3sa n D-maHHO3a

5) nBa octatka a-D-maHHO3bI

10. K reTepononucaxapungam OTHOCATCS:
1) renapuH 4) rnnkoreH

2) apabuHo3a 5) rmanypoHoBasi kucnota
3) caxaposa

IV. Xumusa nunnnos

1. Jlunngpl pacTBOPUMBI:

1) B BOZE 4) B 6eH30ne

2) B xnopopopMe 5) B WEeNO0YHOM pacTBope
3) B kucnote

2. Haseatb cTeponn:

1) nporectepoH

2) xonectepon

3) TeCToCTEpPOH
)

4) sproctepon
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5) anboocTepoH

3. XonecTtepon He 9BNSETCS NPEaWeCTBEHHNKOM:
1) Xen4HbIX KUCNOT 4) NONOBbIX FOPMOHOB

2) ButammHa D2 5) sButammHa D3

3) KOPTMKOCTEPOUIHBIX FTOPMOHOB

4. logHOe 41Cno SBNSIeTCS nokasaTenem:

1) KayecTBa NPMPOLHOro Xmpa

2) conepxxaHus cBOBOOHbIX XUPHbIX KUCNOT

3) acTepnULMPOBAHHbBIX XUPHbIX KUCNOT

4) cooep>XaHns B X1Upe HeHacbIWEHHbIX XUPHbIX KACNOT

5. PerynatopHyto goyHKLMIO BbIMOMHSAIOT:
1) dpochonmnuabl 4) cteponsl

2) cqoyHronunuapl 5) TepneHsbl

3) npocTarnaHauHbl

6. Ykasartb opraHenny, MUMetoLLyto BHYTPEHHIOIO 1 HAPYXXHYIO MEMOpPaHBbI:
1) pubocombl 4) MUTOXOHAPUN

2) 10p0 5) NM30COMbI

3) annapart ['onbaxwu

V. BuTaMunHbl, rOPMOHBbI

1. B KayecTtBe CTPYKTYPHbIX 3N1EMEHTOB N30MPEHOUAHbIE ddParMeHTbl COAepXar BUTAMUHbI:
1) aprokanbumdepon 4) peTmHon

2) Tokodbepon 5) ackopOMHOBYHO KUCNOTY

3) pyTuH

2. [pon3BoaHbIMK CTEPONOB ABNAIOTCS:

1) umaHkobanamuH 4) xonekanbundpepon

2) aprokanbumdepon 5) Tokodepon

3) peTuHanbauetar

3. OgHUM 13 Hambonee adpPEeKTUBHBIX MPUPOAHBIX aHTUOKCUOAHTOB SIBNSETCS:
1) OUNNOXMHOH 4) peTnHON

2) Bukacon 5) Tokopepon

3) xonekanbumngoepon

4. [Inst HopManbHOro CBETOBOCMPUATMS HEOOX0ANM:
1) peTuHon 4) nupugokcanb

2) Tokogoepon 5) 6MOTHH

3) pubodpnasuH

5. CocTtaBHOI YacTblo KO9H3UMa A aBnseTcs:

1) n-amnHO6eH30MHas knucnota 4) opotoBas kucnora
2) NIMPULOOKCKH 5) NnaHTOTEeHOBas KMcnoTa

3) KaApPHUTUH

6. KcepodgotanbMuio Bbi3biBaeT eduumT B OpraHn3mMe BuTamMmmnHa:
1) ackopbuHOBOIA KMCNOThI 4) xonekanbungepona

2) TnamuHa 5) Tokocbepona

3) peTnHoNna

7. ButamnH B6 BxoauT B cOCTaB cneaytowmx oepMeHToB obMeHa aMUHOKMCIIOT:
1) MeTunTpaHcgepas 3) rnyramatnernaporeHasb
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2) aMMHoTpaHcdepas 4) nekapbokcunas

8. ButamnH B3 BxoauT B cocTas:

1) pernpporeHas 3) mytas

2) aumn-KoA-tpaHcdoepas 4) metuntpaHcepas
9. OCHOBHOI GOYHKLMEN FTOPMOHOB ABNSETCS:

1) 3awnTHag 3) katanutuyeckas

2) perynsatopHas 4) TpaHCnopTHas

10. NHcynnH npencTaensieT coboii:

1) NPOM3BOAHOE HEHACBILWEHHBIX XUPHbIX KNCNOT
2) NPOM3BOAHOE aMUHOKMCNOTBI TUPO3MHA

3) HM3KOMONEKYNSPHBIA 6enok

4) rankonenTug

11. K cTeponaHbIM ropMOHaM OTHOCATCS:
1) KanbLUMTOHUH 4) TECTOCTEPOH

2) Ba30NpeccuH 5) agpeHanuH

3) oKCUTOUMH

12. B noaXxenyno4HOM Xenese CUHTE3UPYIOTCS:
1) TMPOKCYH 4)anpeHanuH

2) rNKaroH 5) MHCynuH

3) oKCHTOLMH

13. CogepxaHue kanbums n gpocgopa B KPOBU pPerynnpytoT:
1) napatropmoH 4) acTpaamon

2) KanbUWUTOHWUH 5) rntokaroH

3)anpeHoKOPTUKOTPOMMH

14. BTOPMYHbIMM NOCPEaHNKAMU FOPMOHOB B KIETKE SABNSAIOTCS:
1) noHbl kanbums 4) ATO

2) uAM® 5) kanbmooynuH

3) roe

|. BriosHepreTuka

1. KoHeyHbIMK npoaykTammn obMeHa SBNAIOTCS:

1) auetun-KoA 4) H20

2) MoyeBuHa 5) CO2

3) nupysar

2. B monekyne AT® mMakpoaprnyeckom sBnseTcs CBa3b:

1) rnnkoangHas 2) goocoadpupHas

3) pochoaHrnopmngHas

3. Ykasarb, kakoe coefiMHeHNe He OTHOCUTCS K MakpO3prnyeckum:
1) dpocpoeHomnnupysat 4) aneHo3nHTpUdocdar

2) 1,3-ongpoccpornuuepar 5) umtnanHTpudocdar

3) rnKo30-6-coocqpat

4. CuHte3 AT® B kneTkax aykapuoT NpoTekaeT Ha:

1) BHyTpeHHe membpaHe MutToxoHapwuii 3) membpaHax SlNP

2) Hapy>XHO MembpaHe MUTOXOHAPUIA 4) Nna3MaTnyeckor membpaHe

5. MNpocTteTnyeckor rpynnoi NePBUYHbIX aKLENTOPOB BOAOPOAA (ONIAaBUHOBLIX AErnaporeHas
ABNSAETCS:
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1) HALL®+ 2) ®AL 3) DMH

6. AkTuBHOM YacTbio Monekynbl @AL unn PMH gensertcs:
1) nupumMnamH 4) aneHuH

2) nupunauH 5) pnbuton

3) nsoannokcasuH

[I. O6MeH HYKNEeNHOBbIX KMCNOT

1. Hykneotnabl pacwennsotcs oepMeHTamu:
1) Hykneasamu

2) HykneoTmoasamm

3) Hykneo3ungasamu

4) Hykneosngdoccopunasamu

2. KcaHTuHoOKCKaasa katanmsanpyeT peakummn:
1) OKMCNEeHNS MOYEBOWN KMUCNOTbI

2) OKMCNEHNS rMNOKCaHTUHA

3) rmoponusa annaHTonHa

4) OKMCNEHNS KCaHTUHA

5) okncneHnsa annaHToOMHOBOW KMUCNOThI

3. KoHeyHbIMM npoaykTamm katabonmama nupuMnanHOBBIX OCHOBaHWUIA SBNSIKOTCA:

1) MoyeBas kucnota

2) B-anaHuH

3) rnnokcmnoBas kucnora

4) NH3 + CO2

5) aurnapoTUMMH

4. Peakumio 06pa3oBaHUs KAKOro COEANHEHNS CHNTAIOT PErYNATOPHON ONS CUHTE3a HyKN1eoTUA0B
AM® n TMo?

1) 5-Pocchopurbo3nn-1-nmupodocdara

2) 5-docgopubosmnammHa

3) NHO3UHOBOW KNCNOThI

4) OpOTOBOW KMUCNOThI

5) TM® n AM®

5. Kakoe coeanHeHne y 300PO0BbIX N0OEl CTAHOBUTCS KOHEYHbIM NPOAYKTOM 0BMeHa NnypuHOBbIX
HYKNeo3naoB afeHo3nHa 1 ryaHosnHa?

1) rMnokcaHTuH

2) KCaHTUH
3) KpeaTUHWH

4) MOYeBUHA

5) moyeBas kucnota

6. MNpouecc TpaHCKpMNUUM OCYIECTBNSET (PEPMEHT:
1) OHK-nonumepasa lli

2) puboHykneasa Il

3) PHK-nonnmepasa

4) nentnaun-TpaHcdepasa

5) OHK-npanmasa

[1l. O6meH yrnesonos

1. B npouecce rnnkonnsa AT® obpasytoTcs B peakumnsix NpeBpalleHuns:
1) 1,3-oudpocpornunuepara 4) 3-cpoccgornmuepanbaernaa
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2) 2-¢pocpoeHomnnupysarta 5) 2-¢pocpornuuepara

3) 3-cbocpornuuepara

2. YCTaHOBWTb COOTBETCTBME:

rNNKONU3 NyTb cuHTE3a ATD

1) a3po6HbIi a) OKMCINTENBHOE (POCCHOPUINPOBAHNE

2) aHa3pOobHbI 6) cybecTpaTHoe hochopunmpoBaHme

B) oba nyTtn

3. Obpas3oBaHune aTaHoNa U3 NUpyBaTta npu CAMPTOBOM BPOXEHMM KaTanusnpyoT OepMEHTbI:
1) nupyBatnekapbokcunasa

2) pochoeHomnnNupysatrngpartasa (eHonasa)

3) rnmuepanbaernadocgaroerngporeHasa
4) goocgoornmuepaTtkmHasa
5) ankoronbgerngporeHasa

4. 'mMnkoreHgbocopmnasa katannsnpyeTt peakumio:

1. obpasoBaHns cBOOOAHOM rOKO3bI

2. pacwenneHns a-(1— 6)-rnMko3naHon CBA3N

3. obpasoBaHus rnoko30-1-gocdaTa

4. 0bpas3oBaHMs rNKO30-6-chocata

5. KoaH3mM A BbINONHSAET OYHKLMIO NepeHocymKa:

1)MeTanbHon rpynnbl 4) OOPMUNBHOM rpynnbl

2) aunnbHbIX rpynn 5) aMMHOrpynnbl

3) chochaTHbIX rpynn

6. B umkne TpnkapboHOBbIX KMCNOT AeKapboKCMINPOBaHUIO NoABepratoTcs cybcTparhbi:
1) nupysar 4) dpymapar

2) nsoumtpar 5) untpar

3) a-ketornytapart

7. dernopunpoBaHue B LUMKe TPUKAPOOHOBBIX KCNOT NPOUCXOONT B peakumsx obpa3oBaHms:
1) nsoumtpara 5) a-ketornyrapara

2) CYKUMHWUI-KOSH3UM A 6) umMtpara

3) okcanoauetara 7) cykuuHaTa

4) P

8. M'mpparaums cybctparta B Uukie TpMkapboHOBbLIX KUCNOT MPOUCXOAUT B Peakumnsix NpeBpalleHmns:
1) uMtpara B uMcakoHuTar 4) okcanoawerara B uutpar

2) CYKUMHWU-KOSH3UM A B CyKUMHAT 5) umMcakoHuTaTa B usoumtpar

3) oymapara B manar

oymapara 8) L-manara

9. Mpwn nonHom okmncneHmmn D-ratoko3bl 4o CO2 n H20 obpasyetcs konnyectso ATD:
1) 12 4) 36
2 24 5) 38
3

)
)
)3
10. Hamﬁonbmee konuyecTtBo AT®d obpasyeTcs B NpoLecce:
1) okncnuTEenbHOro AekapbokCUNMpoBaHNa nNupysara

2) rnukonmsa

3) unkna TprkapOOHOBbLIX KUCNOT

4) NeHTO30MOHOMOCaTHOro NyTK

IV. ObmeH nunuoos
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1. B oTAn4mne oT akTMBHOro TpaHCnopTa NacCUBHbIN:

1) ocywecTBnaeTcs No rpafMeHTy KOHLEeHTpaunum

2) ocylecTBNAeTCsa NPOTUB rpagneHTa KOHUEeHTpaunn:
3) sHeprosasncum

4) 9HeproHesasnCcuM

2. OcHOBHOW NyTb katabonmama BbICLIMX XMPHbIX KUCNOT:
1) BoccTaHoBneHne 4) B-okncneHne

2) w-oKucneHue 5) nekapbokcunmposaHve

1) a-okmcneHune

3. OkucneHne XnpHbIX KUCAOT N0Kann30BaHo:

1) B uMTO30N€

2) B MEXMeMOpaHHOM NPOCTPaHCTBE MUTOXOHAPWIA
3) B MaTpmuKce MUTOXOHOPUIA

4) B 3HO0MNNa3MaTn4eCckoM peTukynyme

5) B nepokcuncomax

4. YCcTaHOBMTb NOCNEnoBaTeNbHOCTb peakLmi B-OKUCNEHNS XMPHbIX KACNOT:

1) TMonasHas peakums 4) akTMBaUMS XUPHOM KMCNOTbI

2) nepBoe gervanposaHve 5) rugparaums

2) BTOpOe gervapuposaHne

5. Kaxpas ctaans B-oKMCNEHNUS BbICLIMX XMPHbIX KACNOT CONPOBOXAaeTcs 06pa3oBaHMEM
konnyectsa AT®:

1)32)53)24)85)7

6. Hncno craguin B-okMcneHns XUpPHOR KACNOTbl, CoAepXallein YACno atoMoB yrnepoaa, pasHoe n,
COCTaBnser:

1)n2)n/23)n/2 -1

7. MNpenwecTBeHHNKOM 1S CUHTE3a KETOHOBbIX TEN ABNSETCS:

1) xupHas kucnota 3) auetnn-KoA 5) cykunHun-KoA

2) rnoko3sa 4) manoHun-KoA

8. CTpyKTypHbIM NPeleCTBEHHNKOM A1 CUHTE3a XUPHbIX KUCNOT CAYXMWUT:

1) manoHun-KoA 4) okcanoauertar

2) uuTpar 5) nupyear

2) aueTtun-KoA

9. MynbTUdOEPMEHTHbIN KOMMNEKC CUHTETasa BbICIUNX XUPHbIX KUCMOT I0KaNN30BaH:

1) B Marpmukce MUTOXOHAPWI 3) B SHAOMNA3MATMYECKOM PETUKynyme

2) B unTo30ne 4) BO BHYTPEHHEN MEMOpaHE MUTOXOHAPWIA

10. OCOBEHHO aKTMBHO NMNOreHe3 NPOTEKaeT:

1) B MblwLax 4) B XXMPOBOM TKaHW

2) B NeYeHun 5) B nerkunx

4) B ceneseHke

11. Mnuepon, obpaayrowmincs Npy pacnge TpuaunnrnmueponoB, He3aBNCMO OT MyTK ero
OanbHenwero npespalleHnsa B opraHn3ame npex.ae Bcero:

1) okucnsaetca 4) bocgopmunupyeTcs

2) BOCCTaHaBnmMBaeTcs 5) aunnmpyercs

5) MmeTunupyertcs

12. O6WMM MHTEPMEAMATOM AN1S1 CUHTE3a TPUALMAMULEPONOB U MMMLEPOGOCHONMNNAOB SABNSAETCS:

PernctpaunoHHbIn HoMep < ;’;i{
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1) omokcuaueToH 4) 2-MoHoaumMnrnnuuepon
2) 3-pocgpornuuepnHoBbIn anbaerng 5) 1,2-gnaunnranuepon
3) goocaTtngHas kmcnota

13. docpaTnaHas kmcnota CMHTE3NPYETCS B NpoLecce:

1) pochopunmposaHus ravuepona

2) BOCCTAHOBNEHUS OMoKCuaLeToHa

3) rmgponusa CnoXHblX 3¢onpoB

4) pacuenneHmns pocgoaHrnapuaos BbiCWKX XUPHbIX KACNOT
5) actepudpukaumm rnmuepon-3-goocdata

14. BuocuHTes rnmueponoconMnnaoos NoOKann3oBaH:

1) B MUTOXOHOpPUAX 3) B annapare [onbaxwu

2) B aHO0MNNa3mMaTn4eckom peTukynyme 4) B LMTO30N€e

[MpumMepHble TeMbl pedoepartos

. icTopusi passntusi 61onormyeckoin xmmmm

. MeTonbl BblAENEHNS 1 OpaKLMOHNPOBaHMS 6ENKOB

. Booa n MmnHepanbHble BelecTsa

. Knaccudpmkaums n xapaktepumcTtnka 6enkos

. HnskomonekynsipHble saepHoie PHK

. HomeHknatypa v xapaktepuctuka qoepMeHTOB

. [NpyMeHeHne pepmeHTOB

. KneTo4Hble CTpyKTypbl 1 NX PONb B XU3HEOEATENbHOCTM
9. ButamuHbl

10. ViIMmyHOrnobynuHbl. Vix cTpoeHne n goyHKLMS.

11. MoHoknoHanbHble aHTuTena. Vicnonb3oBaHne aHTUTEN B MONEKYNSIPHO Buonorum un
SH3UMONOrnn

12. Buonornyeckne membpaHbil

13. opMOHbI. MexaHn3M 0encTBns ropMOHOB

14. AB31MbI

15. BroaHepreTmka KneTku

16. F'opMoHanbHas perynsuns obmeHa BewWwecTs B OpraHM3me
17. XuMunyeckas curHanmsauns B opraHmame. CAMP, koHTponb yposHsi CAMP B kneTke.
18. [leHTO300pOCaTHBIN LUKN

19. Lnkn TpukapbOHOBbLIX KNCNOT

20. Katabonnam aMMHOKMUCNOT y 6akTepui.

21. HapyweHus obmeHa HykneoTnaos

22. HapyweHusi obmeHa yrnesonos

23. Unkn KanbeuHa

24. doToCcMHTES

25. doTtoabixaHme

0O NO Ok~ WN =

[MpnMepHbIe BONPOCHI K KONTOKBUYMaM
Konnoksuym 1. "Benkn"

1. AMUHOKMCNOTbI, Knaccugomkaumns n CBOMCTBA.
2. Knaccucpukaums, oyHKLMN 1 3HaYeHne 6enkos.
3. CtpykTypa 6enkos.

4. PNINKO-XMMMYECKME CBOMCTBA BENKOB.

5. MNepBuryHas cTpykTypa 6enkos.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY
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6
7
8
9

. BTopuyHas ctpyktypa 6enkos.

. TpeTnuHas cTpykTypa 6enkos.

. YeTBepTnyHas cTpykTypa H6enkos.

. F'nobynsipHble n ombprnnnspHole 6enku.

10. MpocTtble 6enkn. Mpumepsi.

1

1. CnoxHble 6enku.

Konnoksuym 2. "®epmeHTbI"

0O NO Ok~ WND =

. CTpoeHve pepMeHTOB.
. MexaHn3m pencTeunst oepMeHTOB.

. Knaccudpukaums n HomeHknartypa oepMeHTOB.

. CBoncTtBa oepMeHTOB.
. EOVHWUBI aKTUBHOCTY OEPMEHTOB.

. KodpepMeHTbI 1 npocTeTndeckme rpynrbl, X BaXHeRWwne npeacTaButeni.
. MepBryHas, BTOpUYHas, TpeTUYHAS, YHETBEPTMYHASA CTPYKTYpa (DEPMEHTOB.

. [lpyMeHeHne pepmMeHTOoB.

Konnoksuym 3. "HyknenHoBble kncnotbl"

0O NO O~ WN =

9.

. CocTaB HyKNenHOBbIX KUCOT.

. Ctpyktypa OHK.

. MNpasuna Yapradda.

. ®opmbl HK (A-, B-, Z-goopMbl)

. Dnanko-xmmmyeckmne ceoncrtea JHK.
. ®yHkumn OHK.

. CtpykTtypa PHK.

. Tunbl PHK.

OcobeHHOCTN BTOPUYHOW CTPYKTYpbI.

10. CsoricTBa, doyHKkumn PHK.

Konnokeuym 4. "Yrnesoabl"

]
2
3
4
5
6
7

. XMm4yeckuii Coctas 1 CBOMCTBA YrnesoaoB.
. Knaccudpmkauwns yrneesonos.
. ObpazoBaHune rmmKo3naHo CBSI3N.

. BaxHenwwve npencrtaBnTenn MOHocaxapwmnoos.

. Onurocaxapuibi.
. [onucaxapuabi.
. Buonornyeckas ponb yrnesonos.

Konnoksuym 5. "Jlunugbl"

0O NO Ok~ WN =

9.

. CTPYKTYpHbIE KOMMOHEHTbI IMNUAOB.
. Knaccugpukaums.

. [pocTble nunngpl.

. CnoxHble nunuabl.

. CeoincTtBa NMnuaos.

. CTpykTypa buomembpaH.

. VlO,D,MpOBaHI/Ie, oKucneHume, oMmblneHne Xnpos.

. MlogHoe yncno, KucnoTHoe 4mcno.
Xwupbl, BOCKA.

10. docponununbl.

1

1. BrucnoliHas cTpykTypa MembpaH.

PernctpaumoHHbIn Homep
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12. [ nnkonunuasbl.
13. XonecTtepuH, oUTOCTEPUHBI.

Konnoksuym 6. "ButamuHb!"

. Oblwee noHATME 0 BUTAMUHAX.
. Knaccudpmkaums sutammHos.
. Brionornyeckas pone.

. ButammH A.

. ButamuH D.

. ButamumH E.

. Butamun K.

. Butamun Q.

9. ButamuHbl rpynnbl B.

10. Butamun C.

11. ButamumH P.

0O NO Ok~ WN =

Konnoksuym 7. "['OpMOHbI"

1. CneumdnyYHOCTb 1 MEXAHN3MbI PErYNSATOPHOIO AENCTBUS TOPMOHOB.

2. BaxHenwwne npencraBnteny CTEPOULHbIX FTOPMOHOB.

3. F'opMoHbI 6eNKOBO NPUPOIbI.

4. [OpMOHbI WNTOBUOHOM Xenesbl: TUPOKCUH, TPUNOLATUPOHNH. Broxummnyeckue oyHKUnn.

5. TOpMOHbI HAANOYEYHUKOB: afpeHanuH, HopagpeHanuH, noaMuH. Broxmmmnyeckme doyHKUUK.
6. PUTOrOPMOHDI.

Konnoksuym 8. "BuoaHepreTtunka"

1. OTanbl obMeHa BeLEeCTB.

2. BbicokoaHepreTnyeckne coeauHeHus..

3. OCHOBHblE TEPMOANHAMNYECKINE NAPaMETPBI.
4. OpraHnsaums obixatenbHoOn Lenu.

5. OkucnutenbHoe dhoctopunnpoBaHue.

6. CBObOOHOE OKMNCNeHMe, CBOBOAHbIE paamKanbl.

Konnoksuym 9. "O6meH yrnesonos"

. Myt pacnapa nonucaxapvaos 1 onMrocaxapuaos.
. nukonuns. SHepreTuyecknii 6anaHc rnmkonnsa.

. BpoxeHune. CBSA3b C rMUKONN3OM.

. MonoyHokncnoe 6poxeHue.

. CnupTtoBoe 6poxeHue.

. MacnsiHokncnoe 6poxeHue.

. MeHTo300hoCtaTHbI NyTb NPEBPALLEHNS TTTHOKO3bI.
. Llnkn TprkapboHOBbIX KMCNOT.

9. MoKkoHeoreHes.

10. Perynsauusi yrneBoaHoro obmeHa.

11. HapyweHus yrneBogHoro obmeHa.

0O NO Ok~ WDND =

Konnoksuym 10. "O6meH nununoos"

1. Pacnapg xvpos.

2. OKucneHune XnpHbIX KUCNOT.

3. OHepreTnka OKUCNEHUS XUPHbIX KUCNOT.
4. BMOCUHTE3 XUNPOB.

5. HapyweHunsa nunuagHoro obmeHa

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY
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6.
Konnokeuym 11. "ObmeH 6enkoB 1 aMnHokucnot"

0O NO Ok~ WN =

Perynsauusi obMeHa nunuaos.

. BnocnHTea ammHokmcnot. Obwme Nyt BUOCMHTE3a aMUHOKMCIIOT.
. Katabonnuam aMmMHOKNCNOT.

. JlesaMnHnpoBaHne aMMHOKUCNOT.

. TpaHcaMMHMpOBaHNE aMUHOKMCHOT.

. TpaHcoe3aMuUHUpoBaHKe.

. [lekapbokcunmpoBaHne aMMHOKMCNOT.
. HenTtpannsauusa ammmaka.

. BnocmHTE3 MOYEBUHDI.

9.

BuocuHTes aMmHoOKMUCNOT.

10. HapyweHus 6enkosoro obmeHa
11. Perynsauusi obmMeHa nunmaos.

Konnoksuym 12. "OB6MEH HyKNEMHOBBIX KNCNOT"

N O~ WN =

. Pacnan HyknenHoBbIX KMCNOT.

. Katabonunam nypuHos.

. Katabonnam nMpumMmanHos.

. BuocnHTE3 NUPUMNONHOB.

. buocnHTes nypuHoB.

. BriocuHTes HykneoTnaos.

. Perynauns 6nocmHTesa HykneoTnoos.

. HapyweHnsi obmeHa HykneoTnoos.

Konnokeuym 13. "CuHtesd OHK n PHK"

NOoO ok WD =

. Pennukaums. Stanbl.

. Penapaung OHK.

. Mytauwnn.

. TpaHckpunums.

. TpaHcnaums.

. Perynsauus cuHtesa benka.
. Perynauns metabonmama HyKnenHoBbIX KMCNOT.

Konnoksuym 14. "B3anmMocBs3b 0OMeHa BeWECTB B OpraHn3me. YpoBHY perynsauumn obMeHa BewecTs”

’
2
3
4
5.
6
7
8
9
1

. ObMeH BelecTB Kak eanHas cmctema broXMMMYecKmx NPOLECCOB.
. BsanmMocBsi3ab 06MeHa HyKNenHOBbLIX KCNOT 1 BENKOB.

. BsanmocBs3b 06MeHa HyKNENHOBbBIX KACNOT U YrNeBoaoB.

. BsanMocBsi3b 06MeHa HyKNEeNHOBbLIX KUCNOT U MNMNA0B.
B3aumocssa3b obmMeHa yrneBonoB 1 6enkos.

. BsanmocBsiab 6enKoB 1 NMNL0B.
. BsanmocBs3b 06MeHa yrneBonoBs v NMNUAOB.
. OnepoHHbIN ypoBEHb perynsauuu.

. Perynauns Ha ypoBHe MeTabonuTtos.
0. [opMOHanbHbI yPOBEHb perynaummn.

PernctpaumoHHbIn Homep
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7.1. OcHOBHas nuTteparypa:

1. Brioxumms [OnekTpoHHBbIN pecypc] : yuebHuk / non ped. E. C. CesepuHa. - 5-e uag., ucnp. n gon. -
M. : TSOTAP-Menuna, 2015. - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785970433126.html

2. Broxummns : pykoBoACTBO K MPakTUYECKUM 3aHATUSM [ONeKTPOHHbIN pecypc] / YepHos H.H.,
Bepesos T.T., BypobuHa C.C. n ap. / MNox pea. H.H. YepHosa - M. : T'9OTAP-Meaua, 2009. -
Pexwum goctyna: http://www.studmedlib.ru/book/ISBN9785970412879.html

3. buonorunyeckas xumns ¢ ynpaxHeHnsMn 1 3agadamm [9nekTpoHHbIA pecypc] / nog pen. C.E.
CesepuHa - M. : TOOTAP-Megua, 2014. - Pexum pocTtyna:
http://www.studmedlib.ru/book/ISBN9785970430279.html

7.2. [lononHutenbHasa nuteparypa:

1. PoroxwuH, B.B. MNpakTrkym no 6uoxmMmmn [9neKTpoHHbI pecypc] : yuebHoe nocobue. - neKTpoH.
naH. - CMN6. : NaHb, 2013. - 540 c. - Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=38842 ? 3arn. c akpaHa.

2. buoopraHnyeckast xuMunsi: pykoBoACTBO K NPAaKTUYECKUM 3aHATUSAM [DNEKTPOHHbIN pecypc] :
yuyebHoe nocobue / Moga pea. H.A. TrokaekuHoi - M. : TOOTAP-Meawna, 2013. - Pexum poctyna:
ttp://www.studmedlib.ru/book/ISBN9785970426258.html

3. Oneukuin 3. N. Bronornyeckast xumusi [9nekTpOHHbI pecypc] : y4ebruk / A.Ll. TaraHoBud [u op.];
noa obuw. pen. A. 0. TaraHoBmya. - MuHck: Bbiw. wk., 2013. - 671 c. - Pexum goctyna:
http://znanium.com/bookread2.php?book=509258

7.3. UHTepHeT-pecypcChbl:

6a3a 3HaHui no buonorum Yenoseka - http://www.humbio.ru

MeLMLUMHCKWUA BugeonopTan (Bmaeo-nekuun) - http://www.med-edu.ru
MonekynspHas éuonorus - http://www.molbiol.ru

nybnukaumm no MeanumMHCKom buoxumum - http://www.ncbi.nim.nih.gov/pubmed
XMMUYECKUI canT - http:// www.xumuk.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbI(MOAYNSA)

OcBoeHne gucumnanHbl "Buoxmmng" npegnonaraet UCNONb30BaHWE Cneayowwero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHo-meToamnyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bMbnnoTeyHom cucteme "KoHcynbTaHT cTyaeHTa" , OOCTYN K KOTOPOW NpenocTaBneH
cTyOeHTaM. OnekTpoHHas bubnmnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctaBnsiert
MONHOTEKCTOBbIV [OCTYN K COBPEMEHHOW Y4eOHOM NMTepaType No OCHOBHbIM OUCLUMNHAM,
N3y4yaeMbiM B MEAMLMHCKMX By3ax (MpeacTaBneHbl N3aaHns Kak YncTo MegmumHCKoro npoduns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OB5C npenocTtaBnseT By3y Hambonee nonHble
KOMMNNEeKTbl He0OX0AMMOW NuTepaTypbl B COOTBETCTBUM C TPEOOBAHUSIMU rOCY 0AaPCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX U CMEXHbIX MPasB.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CrpaHnua 30 n3 32. il yLH,lf[;F EPCHTET
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[ns npoBeaeHnst NEKLUMOHHBIX 3aHSATUIA HEOOXO0AUM YHeOHbBIV KNnacc, OCHALEHHbIV MyNbTUMEANAHO
TEXHUKOWN.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 44.03.05 "Mepnarornyeckoe obpasoBaHue (C AByMS NPOCOMNSAMU NOATOTOBKM)" 1
npodouso NOAroToBkM bronorms n aHrMMnckun 93bik .
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ABTOpP(bI):

Abapaxnmosa U.P.

" 201 .

PeueH3eHT(bl):

Knamosa P.I".

" 201 .
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