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MporpamMmy avcumnnvHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (npodgpeccop) Annmosa
@ .K. kagpenpa 6roxumum MOMub otneneHvne pyHaaMeHTanbHON MEANLIMHDI
Farida.Alimova@kpfu.ru ; AHukees O.E. ; ctapwwii nabopaHT WapadetanHosa J1.M. kadenpa
6roxmmmnm MPOMub oToeneHne doyHaaMmeHTanbHon MeanumHel , Lilija.Sungatullina@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHust aucumnavHbl "Broxmmms” aensietcs npuobpeTeHne 3HaHWm 0 CTPYKTYpPE U
CBOMNCTBAX XUMUYECKMX COEAMHEHWNIA, BXOASIWMX B COCTAB XMBbIX OPraHN3MOB, 06 OCHOBHbIX
3aKOHOMEPHOCTAX BUOXMMUYECKINX NPOLIECCOB U MexaHuamax perynsumm obmeHa sewects. OBnanetb
MeToAaMu 1 HaBblkamm paboTbl Ha Npubopax 1 06opynoBaHNM, UCMOMNb3YEMbIX B BUOXUMNYECKIMX
nabopaTopusx Kak Hay4HO- MCCNefoBaTeNbCKOro Tak U NPOM3BOACTBEHHOrO MPOCOUNS.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 53.5.3 MNpodgeccrmoHanbHbin
obpaszoBartenbHoit nporpammbl 020400.62 Bronorns n oTHocUTCs K 6a30BOM
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 2 Kypce, 4 ceMecTp.

Oucumnnuna "Broxmmmsa” BxoanTt B 6a30Byt0 YacTb NPOECCUOHANBHOr0 LKA ANCLMIIUH,
BK/IIOYEHHBIX B y4ebHbIil nnaH HanpasneHns "buonornsa”, no npodgunio "buoxummus” cornacHo rocC
BIMO.

OnpenensitowmMmn roToBHOCTb 00y4atoLWerocst K OCBOEHNIO ONCUMMANHBI SBASIOTCS 3HAHUS MO
HeopraHM4Yeckon XMMUKN, 3HaHUS 06 0BWKMX NPUHLMNAX CTPOEHNS OPraHNYeCcKNX COeaNHEHNIA,
B3aVMOCBSA3M X CTPYKTYpbl U (PyHKUMK. [1peawecTsyowmmMm guCcumninHamMm, Ha KOTopbIx
6a3npyeTcs ocBoeHne "buoxmmmnn", SBNSOTCS AUCLMIMIIMHBI €CTECTBEHHO-Hay4HOro umkna "Obwas v
HeopraHudeckas xummsa" (62.64), "OpraHudeckas xumng" (62.B4).

OcBoeHune ancumnamnHbl "bBrioxummust" popmmpyeT y bakanaBpoB 3HaHWS, HEObXoaMMble ANs
OCBOEHUS AMCUMNNMH NpoddeccroHanbHoro umkna "MonekynsipHasi 6uonorus” (63.68),
"BuoTtexHonorus n buoHanotexHonorus" (63.613), "Mukpobuonorus" (63.61), "MeHeTtnka" (b3. B9).

OCHOBHOW

3. KomneteHuuun obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNeTEHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-16
(0BLweKkynbTypHbIE 3a60TMTCS O Ka4ecTBe BbIMONHAEMOW paboT
KOMneTeHuunn)
OK-18
(0bLWeKyNnbTypHbIE ymeeT paboTtaTtb CAMOCTOSITENbHO 1 B KOMaHAe
KOMreTeHuunn)
OK-6 MCNonb3yeT B NO3HABATENbHOW U NPOCPECCNOHANBHO
(0BLekynbTypHbIE nestenbHocTn 6a3oBble 3HaHMS B 06n1acT MaTeMaTuKn 1
KOMMeTeHUmMN) €CTECTBEHHbIX HayK
nK-4 LEMOHCTPUPYET 3HAHWE MPUHLIMMOB KNIETOYHOM OpraHn3aumm
(MPOCPECCHOHANBHBIE 6ronornyecknx 06 bEKTOB, BUOGUINYECKMX 1 BUOXUMUNYECKNX
Korn)nneTeHumm) OCHOB, MEMOPaHHbIX NMPOLECCOB 1 BUOXUMUNYECKNX
MONEKYNSAPHbIX MEXaHNU3MOB XMN3HELEATENbHOCTY
AK-5 MPUMEHSET COBPEMEHHbIE AKCMEPUMEHTaNbHbIE METOAbI
Tbl C BIONOrNYECKNMIN 06 BEKTAMM B NMONEBbLIX U
(npodbeccmoHanbHble pago ¢ Guonoru-ec obnekTa 6 one o
KOMNETEHLIAN) nabopaTopHbIX YCNOBMSX, HABLIKI PabOThl C COBPEMEHHON
annapartypoi
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B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

- BUoXUMMIO 6em<0|3, HYKNTEenHOBbIX KNCNOT, yrneesonos, nMnnaooBs, MMHEPaAbHbIX BELWECTB U
BUTAMMHOB 1 TOPMOHOB;

- CYWWHOCTb XMNYECKNX I'IpGBpB.LLI,GHVIVI, nponcxoodawmnx B opraHn3max, MexaHn3mbl NX perynaunni n
nxX ponb B obecneyeHnm XN3HENEATEJIbHOCT OpraHn3mMa;

- METOObl TEOPETUYECKNX N BKCMEPUMEHTaNbHbIX NCCNenoBaHWUI.
2. DONTXEH yMeTb:

- CAMOCTOATENIbHO np|/|06peTaTb HOBble 3HaHWS N0 OAaHHOW AUCUUNIVHE, aHannanposaTb UX,
NPUMEHATb NONMYYEHHbIE 3HAHNA Ha NPaKTuKe 1 nNpmn 3y4eHnn Opyrnx ouCUnninH;

- CaMOCTOATENbHO MPOBOANTL 3KCMEPUMEHTbI MO 3a4aHHOW Cxeme, UCMonb3ys nabopaTopHoe
obopynoBaHue u Npnbopsl;

- dHaIn3nmpoBaTb NMoJiy4eHHble SKCNepuMeHTalnbHble OaHHbIE.

3. 0ONXeH BnageThb:

- HaBblkamy paboTbl Ha Npubopax 1 060pynOBaAHUN, CNONBL3YEMbIX B BUOXUMUYECKMX NTabopaTopursx
(cnekTpodoTOMETPbI, POTOINEKTPOKONOPUMETPBI, LEHTPUADYTN);

- METOOaMKn Ka4eCTBEeHHOro n Konn4yecTtBeHHoOro aHannm3a HykKJ1iemMHOBbIX KUCNOT, 6eJ'IKOB, XWNpOB,
yrnesonos, BuTaMMHOB 1 TOPMOHOB B 6uonorm4yeckom Marepunane.

K aHanmay r|p|/|o6peTaeMb|x HOBbIX 3HAHWWIA MO OAHHOW OUCUUMINHE N NPUMEHATb NONy4YEeHHblIE
3HaHUA Ha nNpakTuke 1 npun n3y4eHnn gpyrnx gucumninH

4. CTpyKkTypa U cogepXxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0EMKOCTb ANCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS ANCUUNANHDBI 9K3aMeH B 4 ceMeCTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMNycKa K 3ayeTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTenbHO" (YOO0B.);

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl Mo AucUMnIMHe/ MOAYNIO
TemaTnyeckuu nnaH gucuUnNauHbI/Moayns
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 1. OcHOBHble
aTanbl pa3BUTUS U
BaXXHenwme
DOCTUXEHNSA BUOXUMUN.
Bona,

" |doun3nKo-xmMmnyeckmne

cBoncTBa u
ovonornyeckme

PYHKLNWN.
AMNHOKUCNOTDI.

Tema 2. benku.
CsowicTBa 1 pyHKUMNN
6enKoB.
Knaccundpukauus.

TeCTUpPOBaHMe

Tema 3. depMeHTbI.
MexaHun3Mbl perynsiumm
aKTMBHOCTU
doepMeHTOB.

TecTmpoBaHune

Tema 4. HyknenHosbie
KUCIOTHI.
Knaccundpmkauus,
CBOMCTBA N QPYHKLUUMW.

TeCTUpOBaHMe

Tema 5. Yrnesonbl,
Knaccugomkauuns n

PYyHKLNWN.

TecTmpoBaHune

Tema 6. Jlununapbl. nx
Knaccugomkaums,
o6uonormnyeckoe
3Ha4YyeHue.

TeCTUpOBaHue

Tema 7. ButamuHbil,
Knaccugomnkauunsa n

PYyHKLNWN.

TecTmpoBaHune

Tema 8. [OpMOHbI.
CneundunyHoCTb 1
MexaHn3Mbl 0eNCTBUSA
rOPMOHOB.

TeCTUpOBaHue

Tema 9. ObmeH
yrnesoaoB.

. |[AHa3pOO6HbIN 1

aspobHbIii pacnag
yrnesoaoB.

9-10

TecTmpoBaHune

10.

Tema 10. ObMeH benkos
1N aMUHOKMCNOT.

11

TeCcTUpOBaHue

11.

Tema 11. ObmeH
HYKNENHOBbLIX KMCNOT.

12

TecTmpoBaHune

12.

Tema 12. ObmeH
NMNUOOB.

13

TecTUpOBaHue
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Buabl n yachbl
Pasgen ayauTopHon paboTbl,
Hepens MX TOYA0EeMKOCTb Tekywiue coopMbl
N 'D'"Kn":')""mv;"”b'/ Cemectp cemecTpa (B yacax) ‘ll(ompﬁmp
Ay Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUS paborbl

Tema 13. ObmeH

BewecCTB KakK egnHas
13.lcnctema 4 14 | 2 0 2 pecpepar

BMOXMMUYECKUX

npoueccos.

Tema . Torosas 3K3aMeH

4 0 0 0
doopma KOHTpons
NToro 28 0 56

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. OCHOBHbIe 3Tanbl pa3BnuTa n Ba)XHeMLLUMe OOCTUXEeHUS BNOXUMUM. Bona,
CpI/I3I/IKO-XVIMVI'-IeCKVIe cBoMcTBa u 6uonoruyeckue (*)yHKLI,I/IVI. AMMHOKMCNOTDI.

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

OcCHOBHbIe 3Tanbl Pas3BUTUS N BaXHENWNe 0OCTUXEHMS Buoxummn. Boaa, onanko-xmMmyeckmne
cBoicTBa 1 Bronornyeckme pyHKUMU. AMUHOKUCNOTbI. PU3NKO- XMMUYECKE CBOCTBA.
Knaccudgomkaums aMMHOKMCNOT 3aMeHMble U He3aMEHUMbIE aMUHOKMCOTI.

naboparopHas pabora (4 4aca(oB)):

dun3KKO- XMMUYECKME CBOCTBA aMUHOKUCNOT. PasneneHne aMMHOKMCNIOT METOOOM XpoMaTtorpadoum
Ha bymare.

Tema 2. Benkun. Ceonctea u coyHkuum 6enkos. Knaccudpukauus.
NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

Benkn. ®unamnko- xummyeckne cBoincTea n doyHkumm 6enkos. Knaccndomkaumsi. YpOoBHM CTPYKTYPHOW
opraHusaumu 6enkos. [NepBnyHas CTpykTypa, rmOKOCTb NONNNENTUAHONM LENW, BTOPUYHAS
CTPYKTYpa, rnobynsipHble n dombpunnsipHele 6enkn, JMHaMnYHOCTb KOHCpopMauum 6enKoB.
CybbeaunHnyHas cTpykTypa 6enkos

naboparopHasi pabora (6 4aca(oB)):

dun3nKo-xuMmnyeckne ceoincTea b6enkoB. LiBeTHble peakunmn Ha 6enkn. OnpeneneHne
N303NeKTprNYEeCcKoin Toukn benka. ViccneposaHne neHatypaumm 6enkos.

Tema 3. PepMeHTbl. MexaHM3Mbl perynsiLum akTUBHOCTU (PepMEeHTOB.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

depMeHTbl. AKTVBHbIV LEHTP, cybcTpaTtHas cneundmnyHocTb doepMeHToB. dPakTopsl,
onpenenawowme akTMBHOCTb PEPMEHTOB 1 CKOPOCTb (PepPMEHTaTUBHbIX peakunin. MexaHnambl
perynaumnm akTMBHOCTU (PepMEHTOB. AKTUBATOPbI U MHIMOUTOPDI, TUMbl MHFIMOMPOBAHUS.

naboparopHas pabora (6 4aca(oB)):

VccnepoBaHme kaTanMTtUYeckux CBOMCTB hepMeHTOB. BnnsiHme pasnnyHbix (0akTopoB Ha CKOPOCTb
dpepMEHTaTMBHbIX peakumm.

Tewma 4. HykneuHosble kucnotbl. Knaccucpumkaums, cBoucTea u oyHKLMUN.
JNleKL,MoHHoe 3aHsiTne (2 4yaca(oB)):

HykneuHosble kucnotbl. HK: cTpykTypa v oyHKUMS, HYKNEOTUOHbIA COCTaB N HYKNeoTUaHas
nocnenoBaTenbHOCTb. XapakTep CBA3el, cTabunnanpyowmx asycnmpansHyto ctpyktypy JHK.
Konbuesble goopmbl [JHK. OcHoBHble Tunbl PHK, nx dyHKUMn n nokanmsaums B Knetke.
HwnskomonekynsipHole aaepHblie PHK, doyHKumMn B KneTke.

naboparopHasi paborta (6 4aca(oB)):

Dn3nKO-XMMMYECKNE CBOMNCTBA HYKNENHOBBIX KUCNOT. KayeCcTBeHHbIe peakunm Ha KOMMOHEHTbI
HYKNEenHOBbIX KUCNOT. CNekTpodhoTOMETPUYECKINIA METO KONMYECTBEHHOIO ONpeneneHuns
HyknenHosblx kucnot. OcaxneHne OHK n3 pacteopa.

Tema 5. Yrnesopabl, knaccudoukauus n oyHKLUN.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

YrneBoabl, knaccudpmkaumst n oyHkumMn. CBOMCTBA 1 (OYHKLMM BaXHENIIMX MOHO- 1 Aucaxapuaos.
Pe3epBHble 1 CTPYKTYpPHbIE Nonncaxapuibl y PacTeHUR N XUBOTHbIX.

naboparopHasi pabora (6 4aca(oB)):

KayecTBeHHble peakunm Ha MoOHOCaxapwuibl N X KONNM4EeCTBEHHOE onpeneneHne. OﬂVII'OC&X&pVIJJ,bI n
nonmcaxapumabl.

Tema 6. Jlunuapbl. ux knaccudpukauus, bmonornyeckoe 3aHadeHume.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Nunungel. nx knaccudprkaums. Xupbl 1 Bocka, buonornyeckoe aHaveHne. docconmnuibi-
KOMMOHEHTbI KNETOYHbIX MeMbpaH. Llepebpoaunabl 1 raHrnmosnasl. XonectepuH, UTOCTEPUHDI.

naboparopHas pabora (6 4aca(oB)):

Obuwwme coicTBa NUNMOOB. PacTBOPNMOCTb XMNPOB. OMyNbrmpoBaHue Xupos. ['maponns xmpa.
OnpepeneHne KNCNOTHOrO Yncna xupa. OnpeneneHve NepekucHoro Yyncna. onpegeneHme yucna
OMbINeHNSA N 3PUPHOro Ymucna.

Tema 7. ButamuHbl, Knaccucukauus n yHKLUN.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

ButamumHbl, oyHKLMM XNPOPaCTBOPUMbIX BOAOPACTBOPUMbIX BUTAMUHOB. AHTUBUTAMMHDI,
ONOXMUYECKNI MEXAHN3M X OENCTBUS.

naboparopHas pabora (6 yaca(oB)):

KayecTBeHHble peakumm Ha BUTaMuHbl. KonnyecTBeHHOE onpeneneHne ackopbnHoBOM KMCNOTbI.
Tema 8. FlopMOHbI. CneunpU4HOCTL 1 MeXaHU3Mbl 0EeNCTBUSI FTOPMOHOB.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

"opMOHbI. CNeungunyYHOCTb N MEXaHU3Mbl AENCTBMS rOPMOHOB. BaxHeiiwme npencrasmtenm
CTEPOVIHbIX TOPMOHOB. TOpMOHbI 6eNKOBO NPUPOAbl. PUTOrOPMOHBI.

naboparopHasi pabora (4 4aca(oB)):

KayecTBeHHbIE peakLmm Ha roOPMOHbI (TMPOKCUH, aapeHanvH). KonuiecTeeHHoe onpeaeneHme
afpeHanvHa.

Tema 9. O6meH yrneBonoB. AHa3po6HbIN 1 a3pOo6HbIN pacnapg, yrneBon0B.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

O6meH yrneesonoB. AHaspobHbIl pacnag yrnesonos. IMiokoHeoreHes. MeHTo30gocdaTHbIA NyTb
OKUCNEHUS TNOKO3bI. Bruonornyeckoe aHaveHne bpoxeHne, Tnnbl BPoXeHNs.

naboparopHas pabora (4 4aca(oB)):

AHaspobHblii pacnapn yrnesonos. [TNtokoHeoreHes. MNeHTo30docaTtHbI NyTb OKUCNEHNUS TNOKO3bI.
Tema 10. O6MeH 6enKOB 1 aMMHOKUCOT.

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

O6meH 6enkoB 1 ammHokmcnot. Obwme nyTn BrocmHTEe3a 1 Katabonmama aMMHOKUCNOT Y XUBOTHbIX,
pacTteHunin n baktepuit. Nyt 06e3BpeXnBaHNS aMMmaka y XM1BbIX OpraHn3mMoB. Linkn MoyeBuHbI.
BroxnmMnyeckmnini MexaHN3M BbiBELEHNS aMMUaka U3 OpraHnama XnBOTHbIX.

naboparopHas pabora (2 4aca(oB)):

MyTn 06e3BpexmnBaHMs aMMraka y XnBbIX OPraHn3MoB. LInkn MoYeBrHbl. BUoxnmMmnyeckmnin MexaHnam
BblBEAEHUS aMMMaka U3 OpraHnama X1BOTHbIX.

Tema 11. O6MeH HYKNEeMHOBbIX KUCNOT.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

O6MeH HykNemHoBbIX KCnoT. Otana buocuHteda OHK: nHnumauus, anoHraums, TepMmHaums.
®depMeHThI, yyacTeyowme B pennvkauun JHK n nx doyHkuun. buocnHtes PHK - TpaHckpunums ¢
oTAenbHbIX y4acTkoB ogHon u3 uenen OHK. Pacnan HyknenHoBbIX KUCNOT. DPepMeEHTbI,
yyacTteyowme B rugponuse PHK n OHK.

naboparopHasi pabora (2 4aca(oB)):
Pennukauuns OHK. TpaHckpunuus. Katabonnam HyKnemHOBbIX KUCOT.
Tema 12. O6MeH NMNUAOOB.

KETPOHHBH
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

O6meH nunupos. Mobunusaums XmpoBs. M'maponns Xunpos, cneumpunyHocTb nmnas. OCHOBHbIE
aTanbl 6eTa-0KUCNEHNS XUPHbIX KUCNOT. BUOCKMHTES XUPHbBIX KACOT U TpraunnriMuepuaos.

naboparopHasi pabora (2 yaca(oB)):
O6MeH NN aos.
Tema 13. O6MeH BelLeCcTB Kak eiuHasi cuctema 6MoXMMMYEcKmMx NpPoLLeccos.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OO6MeH BelleCcTB Kak eguHas cuctema broxmmmnyeckmx npoueccos. Auetun-KoA - cessytowee 3BeHO
B 06MeHe 6enkoB, Xu1pos 1 yrnesonos. Linkn TpukapboHoBsbix kucnot (LITK) - KoHeYHbI aTan
OKUCNNTENBHOTO pacnana 6enkoB, XMPOB 1 YrneBoaoB. YPOBHM perynaunm obMeHa BewecTs B
opraHuame.

naboparopHas pabora (2 4aca(oB)):

O6MeH BeLWeCTB Kak eanHas cuctema GroxnMmn4Yeckmx NpoLLeccos.

4.3 CTpyKTypa M cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

CtpaHnua 8 ns 15.

Buabi
N Paspen Cemect Hepens | camocTtositenbHoM [TpynoeMKOCTb g;?a%“g:'o;?:;ﬁgga
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyEHTOB P
Tema 2. benkw.
CBoicTtea 1 yHKLMN noaroToBka K
2. 4
6enKkoB. 2 TECTUPOBAHNIO 2 TecThposane
Knaccndpmkauus.
Tema 3. PepMeHTbI.
MexaHn3mbl perynsaumm NoOAroToBKa K
3. aKTMBHOCTHN 4 3 TeCTUPOBAHUIO 2 TecTiposanie
oepMeHTOB.
Tema 4. HyknenHosble
KWUCNOThI. noaroToBka K
4. 4
Knaccundpmkauus, 4 TECTUPOBaHUIO 2 TecTnpoBanme
CBOWMCTBA N QOYHKLW.
Tema 5. Yrnesonpl,
5. [knaccugpmkaums n 4 5 :ggTrV?Tg:gi: o 2 TecTnposaHune
dpyHKUNW. P
Tema 6. Jlunngbl. nx
Knaccudmkaums MoAroToBka K
. ’ 4 2 TECTNPOBaHN
6 6uonornyeckoe 6 TECTUPOBAHWIO ecTposaHine
3HayeHue.
Tema 7. ButamuHbl, NORrOTOBKA K
7. [knaccugomkaums n 4 7 TeCTUDOBAHMIO 2 TecTnposaHue
pyHKUNN. P
Tema 8. OpMOHBbI.
Cneumdn4HOCTb 1 noOroToBka K
8. MEeXaHN3Mbl OeNCTBUS 4 8 TeCTUPOBAHUIO 2 TecTnpoBanme
rOPMOHOB.
Tema 9. ObmeH
yrneBonoB.
9. |AHa3pPO6HbIIA 1 4 9-10 :ggTrV?Tg:gﬁ: o 2 TEeCTUpoBaHme
aspobHbI pacnan P
yrneBonoB.
Tema 10. O6meH 6enkos NoAaroToska K
10. N aMUHOKMCIOT. 4 B TECTUPOBAHUIO 2 TecThposaHne
PeructpaumnoHHbIin Homep 8494 DAEKTPOHHEH
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Buaobi
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
Tema 11. ObmeH noaroToska K
11. .
HYK/IEMHOBbIX K1CNOT. 4 12 TECTUPOBaHNIO 2 TecTnpoeaHne
Tema 12. ObmeH MOAroToBKa K
12. 4 1
nmnnaos. 3 TECTUPOBAHUIO 2 TecTmposaHumne
Tema 13. ObmeH
BELECTB Kak efnHas
noaroToBka K
13.lcucrema 4 14 ggog ZT a 2 pedpepar
BUOXUMUYECKIX peepary
NpoLEeCcCoB.
NToro 24

5. O6pazoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

OcBoeHue gucumnnnHbl "Buoxmmns" npegnonaraeTt NCNONb30BaHME Kak TPAAULMOHHbIX (NEeKLUK,
NpakTUYecKne 3aHATUS C MCMONb30BaHNEM METOLMYECKUX MaTepumanos, nabopaTtopHbie 3aHATUS),
Tak M MHHOBALMOHHbIX 06pa3oBaTeNbHbIX TEXHONOrMiA. B y4ebHOM npouecce ncnonb3yoTcs
aKTUBHblE N UHTEPAKTUBHbIE (OOPMbI MPOBEAEHUS 3aHATUI: NEKUUN BU3yanu3auumn, npaktmyeckme
3aHATMA, BKNOYAKOLWME NOArOTOBKY M BbICTYMNEHNS CTYAEHTOB Ha 3aHATMAX, ObcyxaeHne ¢
peWweHneM KOMMIEKCHbIX 3aJaHnii B paMKax KOHKPETHbIX TEM, BbIMONHEHNE NabopaTopHbIX 3aHATUIA.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIe 3Tanbl pa3BUTUA n Ba)XHeMNLLUMe OOCTUXEeHUS BMOXUMUM. Bo,u,a,
(*)VI3I/IKO-XI/IMI/I'-IeCKVIe cBoMcTBa u 6uonoruyeckue beHKLI,I/IVI. AMNHOKUCNOTBI.

Tema 2. Benkun. CeomnctBa u cpyHkuum 6enkos. Knaccudomkaums.
TEeCTMpOBaHMe , NPUMEpPHbIE BONPOCHI:

1. HenTpanbHOn aMmHoOKMCNOTOM siBngeTca: 1) apruHuH 2) nuavH 3) BanuH 4) acnaparvHoBas
Kucnota 5) ructmamH 2. AMMHOKMCNOTbI, BXOASIWME B cOCTaB 6enkos, senstoTtcs: 1)
Q-aMMHOMNPOV3BOAHLIMU KAPOOHOBBIX KMCNOT 2) B-aMMHOMNPON3BOLAHBLIMU KAPOOHOBbLIX KMCNOT 3)
Q-aMMHOMNPOW3BOAHBIMU HEHACBILWEHHbIX KApPOOHOBLIX KMcnoT 3. Cepocoaepxalleit aMMHOKNCNOTOW
asnsetcs: 1) TpeoHuH 2) TupoauH 3) UmnctenH 4) TpuntodpaH 5) metnoHuH 5. B coctaB 6enkoB He
BXOLSAT aMUHOKUCNOTBI: 1) rIyTamMnH 2) y-aMMHoMacnsaHas kmcnora 3) apruHuH 4) B-anaHuH 5)
TPEOHWH 5. mapokcurpynny cogepxar aMMHOKUCAOTbI: 1) anaHuH 2) cepyH 3) UMCTENH 4) METUOHUH
5) TpeoHuH 6. B hopMmnpoBaHum TpeTUYHOM CTPYKTYypbl 6enka He y4acTByeT cBA3b: 1) BogopoaHas 2)
nentugHas 3) aucynbcpungHas 4) ruapopobHoe B3ammMoaencTeme

Tema 3. PepMeHTbl. MexaHM3Mbl perynsiLum akTUBHOCTU (PepMEeHTOB.
TecTMpoBaHve , NpMepHbIE BONPOCHI:

1. [pocTble pepMeHTbl COCTOAT 13: 1) aMMHOKMCIOT 2) aMUHOKKCIIOT 1 yrnesonos 3) nunuaoos 4)
yrneBoaoB 5) aMMHOKMCIOT M HEOENKOBbLIX KOMMOHEHTOB 6) NMNA0B U yrneBonos 2. CKOpoCTb
bepMeHTaTMBHOM peakLumm 3aBUCUT OT: 1) KOHUEHTpaunn oepMeHTa 2) MONeKynsapHONn Macceol
doepmMeHTa 3) MonekynsipHoii Macchbl cybcTpata 4) MONekynsipHoi reteporeHHocTu doepmenTa 3. K
KodpepMmeHTam oTHocatca: 1) nupysat 2) HAL+ 3) ['nioko3a 4) sutamud B1 5) TnposuH 4. Knacc
doepMeHTOB ykasbiBaeT Ha: 1) koHopMaLmio pepmeHTa 2) TUn KopepmeHTa 3) TUN XMMNUYECKown
peakuuu, Katannanpyemom aHHbIM (OEPMEHTOM 4) CTPOEHNE akTUBHOMO LIeHTpa doepMeHTa

Tema 4. HykneuHosble kucnotbl. Knaccucpumkaums, ceomctea u oyHKLMUN.
TECTUPOBAHWE , NPUMEPHbBIE BONPOChI:

PerunctpaumnoHHbiii Homep 8494 5AE
CtpaHnua 9 ns 15. 111 YHI:I
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1. B HykneoTngax a3oTucToe OCHOBaHWE N NeHTo3a CoeaMHEHbI CBA3bIO: 1) dhocpoaHrnapngHbIMm
2) 2',3'-cpocpoanacompHbiMm 3) 3',5'-dpocpoamadupHbiMu 4) 2',5'-cpocdhoanacpupHbiMmu 5)
N-rnnko3maHbiMu 2. YeM oTnmMyaeTcs Hykneotua ot Hykneosuga? 1) obnanaet TpeTuyHoN
CTPYKTYpoOii 2) obnanaeT BTOPUYHOI CTPYKTYPOi 3) cooepXunT ocTatku dpocdpata 4) cooepxmT
NMyPUHOBbIE OCHOBAHMUSA 5) COLEPXUT NMPUMUONHOBbLIE OCHOBaHUA 3. Mo npasuny Yapradpdpa kakosea
mongpHas gons nypuHos B JHK? 1) npeBocxoanT MONASIpHYO OO0 NUPUMUONHOB 2) paBHa
MONSIPHOW one NMPUMUONHOB 3) MEHbLIE MONSPHON OONN NMUPUMUAMHOB 4) HE 3aBUCUT OT MONSIPHOWA
JONV NUPYMUINHOB 5) BCe OTBETbI HEBEPHbI 4. YTO noHumaroT nog nepsuyHom ctpyktypon JHK n
PHK? 1) konm4yecTBeHHbI COCTaB NyPUHOBbLIX OCHOBAHWIA 2) KONMYECTBEHHbIA COCTaB
NMMPUMNONHOBBIX OCHOBAHWIA. 3) NOCNenoBaTenbHOCTb PACMNONOXEHNS MOHOHYKNEOTUAO0B B
MONVHYKNEOTUOHON uenu 4) KONMYeCTBEHHbI COCTaB MYPUHOBbLIX Y MMPUMUONHOBbLIX OCHOBaHWI 5)
cTpykTypy 3',5'-choctoanacpmpHbix cessein 5. BropuyHas ctpyktypa JHK obpasoBaHa nByMS
KOMMAeMeHTapHbIMK LiensaMmn, 06pasyiowmnMm npaBo3akpyyeHHyto cnupans. bnarogaps yemy
yOepXMBaKTCS KOMMNEMEHTapHbIe Lenu? 1) KoBaneHTHbIM CBA3AM 2) MOHHbIM B3auMOOENCTBUAM 3)
BOJOPOIHbIM CBA3SM 4) rnapodobHbIM B3aMOAENCTBUAM 5) rnapoddobHbIM B3aUMOAENCTBUSIM 1
BOLOPOOHbBIM CBSA3AM

Tema 5. Yrnesoabl, knaccudoukauus n oyHKLUN.
TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:

1. dyHKUMeRn yrneBonoB He aBngeTcs: 1) 3awmtHasa 2) pesepsHas 3) CTpykTypHas 4) sHepretuyeckas
5) katanutmyeckas 2. MoHocaxapu bl SBNSIOTCS NPOn3BoaHbIMK: 1) rmapokcnkapOOHOBbIX KUCNOT 2)
anuaTnyeckmx KapboHOBbLIX KMCNOT 3) MHOrOATOMHbIX CMIUPTOB, COAEPXaluMX KapOOHUbHYIO
rpynny 4) apomatuyeckmx kapboHoBbIx kucnot 3. MNpupoaHble MoHocaxapa oTHocaTes: 1) kK L-paay 2)
K D-psany

Tema 6. Jlunuapbl. ux knaccucpukauus, bmonornyeckoe 3aHadeHume.

TEeCTUPOBaAHWE , NPUMEPHbIE BONPOCHI:

1. Xonectepon He aBnsieTcs npenwecTBeHHNKOM: 1) XenyHbix Kucnot 2) sutammHa D2 3)
KOPTMKOCTEPOUIHbIX FOPMOHOB 4) NONoBbIXx rOpMoHOB 5) BuTammHa D3 2. MloaHoe yucno asnserca
nokasarenem: 1) kayecTBa NPUPOLHOrO XuMpa 2) coaepXaHns cBoOOAHbBIX XUPHbIX KUCNOT 3)
3CTEPUAULNPOBAHHbBIX XUPHbIX KACNOT 4) COOEPXaHUS B XUPE HEHACHIWEHHbIX XUPHbIX KACNOT 3.
PerynsatopHyto coyHKUMIO BbINOAHAIOT: 1) dpocchonunuabl 2) cqomHronunuabl 3) npocTtarnaHonHbl 4)
cTeponbl 5) TeprieHbl 4. YkasaTb opraHenny, MMeoLLyto BHYTPEHHIOK 1 HAPY>XXHY0 MeMOpaHbl: 1)
pnbocombl 2) aapo 3) annapart Monbaoxu 4) MUTOXOHAPWM 5) NN30COMBI

Tema 7. ButamuHbl, knaccucpoukauus n yHKLUN.
TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:

1. CocTaBHOI YacTblo Ko3H3MMa A siBnsieTcs: 1) n-aMMHOBeH30lHas kmucnoTa 2) MMPUOOKCUH 3)
KapHUTKH 4) opoToBas kucnoTa 5) naHtoteHoBas kucnota 2. Kcepodotanbmumio Bbi3blBaeT 4eduunT B
opraHuame ButammHa: 1) ackopbrHOBOIM KncnoThl 2) TvammnHa 3) peTrHona 4) xonekanbumgpepona 5)
ToKkopepona 3. ButamnH B6 BxoOuT B cOCTaB cnenytowmnx qoepMeHToB obMeHa aMMHOKMCNOT: 1)
MeTuUnTpaHcapepas 2) ammHoTpaHcdepas 3) rnytamataernaporeHassl 4) gekapbokcmnas 4. BuramuH
B3 Bxoaut B coctas: 1) germaporeHas 2) aunn-KoA-tpaHcgepas 3) mytas 4) metuntpaHcgepas

Tema 8. N'opMOHbI. CneundoUYHOCTb N MEXaHU3Mbl A,ENCTBUSA FOPMOHOB.
TeCcTMpoBaHue , MPUMEpPHbIE BONPOCHI:

1. HcynunH npencTaenset coboii: 1) NporM3BOAHOE HEHACHIWEHHBIX XUPHbIX KUCOT 2) MPON3BOAHOE
aMWHOKMCNOTbI TUPO3UHA 3) HU3KOMONEKYNSAPHbIA 6enok 4) rnvkonenTtng 2. K ctTeponaHbiM ropMOHaM
OTHOCATCS: 1) KaNnbUMTOHUH 2) Ba30NPEeCcCuH 3) OKCUTOLMH 4) TECTOCTEPOH 5) aapeHanuH 3. B
noaXxenynovyHom Xenese CMHTE3MPYTCA: 1) TUPOKCUH 2) roKaroH 3) OKCUTOUUH 4)agpeHanvH 5)
nHcynuH 4. CooepxaHue Kanbums n gooccopa B KpOBU perynmpyroT: 1) napatropMoH 2)
KanbUMTOHUH 3)aapeHOKOPTUKOTPONUH 4) acTpaaunon 5) rnokaroH 5. BropmyHbiM1 nocpeaHnkamm
rOPMOHOB B KneTke aABnsaoTcs: 1) noHbl kanbuuns 2) LAM® 3) 'O 4) ATD 5) kanbMooynuH

Tema 9. O6meH yrneBonoB. AHa3po6HbIN N a3pO6HbIN pacnapg, yrneBon0B.
TecTMpoBaHue , NpMepHbIE BOMPOCHI:

PeructpaumnoHHbIin Homep 8494 DAEKTPOHHEH
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1. MukoreHdocdopunasa katanmampyet peakumio: 1. obpasoBaHus cBo6O4HOW rMOKO3bI 2.
pacuwenneHms a-(1— 6)-rnnko3naHoi ces3m 3. obpaszoBaHus roko30-1-gpocgparta 4. obpaszoBaHus
rNoKo30-6-goocdpaTa 2. KosH3mM A BbINOHAET PYHKLUMIO NepeHocymka: 1)MetanbHom rpynmbl 2)
aumnbHbIX rpynn 3) dpocartHbIxX rpyrmn 4) opMunibHOR rpynnbl 5) amuHorpynnsl 3. B uunkne
TprKapbOHOBbIX KMCNOT AekapbokcunnpoBaHuio noasepratTcs cybetpatol: 1) nupysat 2) naountpar
3) a-keTornyTtapar 4) coymapart 5) uutpar 4. LernopupoBaHne B LUuKie TprkapOOHOBbIX KMCIOT
NponcxoamnT B peakuusix obpasosanHus: 1) nusountparta 2) CykUMHUNI-KO3H3UM A 3) okcanoaueTtaTa 4)
doymapara 5) a-ketornytaparta 6) umTtpara 7) cykumHata 8) L-manarta 5. FmopaTtaums cybcTtpara B
umKkne TprMkapbOoHOBbIX KMCNOT MPOUCXOANT B peakumsx npespalleHns: 1) umtpara B umcakoHurar 2)
CYKUMHUN-KO3H3UM A B cykumHaTt 3) oymapara B manar 4) okcanoauerara B UMTpaT 5) uncakoHurtara
B msouutpar

Tema 10. O6MeH 6enkoB U aMUHOKUCNOT.
TeCTMpOBaHNe , MPUMEpPHbIE BOMPOCHI:

1. KOHEYHbIM NPOAYKTOM OPHUTUHOBOrO LMKNa sensetcs: 1) ructammnH 2) ammmnak 3) cynbdoat
amMMOHKs 4) MoyeBMHa 5)nyTpecunH 2. PacwenneHne 6enkoB B Xenyake katanuampyetcs: 1)
TPUNCUHOM 2) NENCUMHOM 3) raCTPUKCUHOM 4) XUMOTPUNCUHOM 5) anactason 3. TpuncuH rugponnsyet
nenTuaHble CBS3M, 06pasoBaHHble: 1) aMUHOrpynnaMm aMMHOKUCNOTHBIX OCTATKOB NN3MHA U
apruHnHa; 2) KapboKCKIbHBIMK rPyNNamMmy aMMHOKUCIIOTHBIX OCTATKOB NU3MHA N aprMHUHA; 3)
aMUHOrpynnaMn apoMaTMyecKnx aMMHOKUCNOT; 4) kapbokcurpynnammy apoMaTnyeckmx aMMHOKNCNOT.
4. PacwenneHune nentnnos 0o cBOOOAHbIX aMUHOKMCIOT B TOHKOM KMLLEYHUKE 3aBepatoT: 1)
TPUNCWH 2) xuMoTpuncuH 3) Tpunentngasa 4) gunentunaasa

Tema 11. O6MeH HYKJIeMHOBbIX KMCNOT.
TecTnpoBaHune , NpMMepHble BOMPOCHI:

1. Hykneotuabl pacwennsotca doepmeHTamu: 1) Hykneasamm 2) Hykneotngasamu 3)
Hykneosngasamu 4) Hykneosuggocgopunaszamu 2. KcaHTuHokcmaasa katanmsnpyet peakuun: 1)
OKNCNEHUS MOYEBOW KNCNOTbI 2) OKUCNEHUS TMNOKCaHTUHA 3) rmaponna3a annaHTonHa 4) okMcneHuns
KCaHTMHa 5) OKUCNeHns annaHTOMHOBOM KncnoTbl 3. KoHeYHbIMM NpoaykTamm katabonmama
NMMPUMNOMHOBbBIX OCHOBAHWIA SBNSAOTCA: 1) MoYeBas kucnoTa 2) B-anaHuH 3) rmmokKcunoBas Kmcnorta
4) NH3 + CO2 5) ournopoTtnMmH 4. Peakumtio 06pa3oBaHnst Kakoro CoOeAMHEHUs CYmMTaoT
PErynaTopHOi ons cuHTesa Hykneotngos AM® n FrMad? 1) 5-docoprnbosnn-1-nnpodocdara 2)
5-docopubosnnammHa 3) MIHO3MHOBOW KMCNOTLI 4) OPOTOBOM KMcNoThbl 5) TMd n AM®

Tema 12. O6MeH NUNUO0B.
TecTMpoBaHue , MPUMepPHbIE BOMPOCHI:

1. B oTAnyme ot akTMBHOrO TpaHCnopTa NacCMBHbBINA: 1) OCYWeCTBNAETCS MO rpaaneHTy
KOHLLeHTpauun 2) ocylwecTBNSeTCa NPOTUB rpagneHTa KoHUeHTpauun: 3) sHeprosaesncum 4)
aHeproHesaBmcum 2. OCHOBHOW NyTb kaTabonmama BbICIUMX XUPHbIX KACNOT: 1) BOCCTaHOBNEHME 2)
w-okucneHme 3) a-okucneHue 4) B-okmcneHune 5) pekapbokcunmpoaHume 3. OKNCNEHME XUPHbIX
KMCNOT NoKann3oBaHo: 1) B UMTO30/M€ 2) B MEXMEMOPAHHOM NPOCTPAHCTBE MUTOXOHAPWIA 3) B
MaTpuKCe MUTOXOHOPWUIA 4) B 9HOOMNNA3MaTUYECKOM peTuKynyMe 5) B nepokcncomax 4. YCTaHOBUTb
NnocnefoBaTeNbHOCTb peakunin B-OKMCNEeHNs XUPHbIX KUCNOT: 1) TMonasHas peakuns 2) nepeoe
hernauposaHue 3) BTOpoe gernapuposaHue 4) aktmsaums XUpHOW KUCNOThl 5) rugparaumsa Tema
13. ObMeH BelecTB Kak eanHas cmctema broxmMmnyeckmx npoLECCOB.

Tema 13. O6MeH BeLLeCTB KaK eAuHas cuctemMa 6MoOXMMNYecKnx npoL.eccos.
pedoepart , NpUMEpPHbIE TEMbI:

1. ictopus passutusi buonornyeckom xmmmm 2. Metoabl BolaeneHns n ppakumMoHNpoBaHns 6enkos
3. Knaccudpmkaums n xapakrepuctnka 6enkos 4. HomeHknatypa v xapaktepuctka oepMeHToB 5.
MpumeHeHne pepmeHToB 6. KnHeTrka dpoepMeHTaTMBHbIX peakumin 7. Perynauns obmeHa BewecTs B
opraHuname 8. brnosHepreTuka knetkn 9. KnetoyHble CTPYKTYpbl U UX PONb B XudHegesatenbHoctn 10.
ButamuHbl 11. MIMMyHHOrnobynuHbl. Vix ctpoeHne n pyHkums. MOHOKNOHaNbHbIE aHTUTENa.
Vcnonb3oBaHve aHTUTEN B MONEKYNSPHOM Buonorum n aHanmonorun 12. bronormyeckne membpaHbl
13. XuMunyeckas curHanmsauns B opraHmame. CAMP, koHTponb yposHst CAMP B kneTtke. 14.
"lopmoHbI. MexaHnam gencteunsg ropmoHoB 15. MNMeHTo3odocdaTHbIn umnkn 16. dotocnHTes 17. Limukn
TpunkapboHoBbIx kmucnot 18. Liukn KanbBrHa. PoToabixaHue

Tema . UToroeasi oopma KOHTpOns
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MpuMepHbIe BONPOCHI K 9K3aMeHy:

1. Buoxnmmsa kak Hayka. OCHOBHbIE OTINYUS XNBOW MATEPUX OT HEXMBOW. YPOBHU CTPYKTYPHOM
opraHusaumm 61Monornyeckmx MakpoMonekyn. Yto onpenensiet BO3MOXHOCTb NPOTEKAHNSA
XUMUNYECKUX peakumi.

2. Bona. ®uanyeckue cBoiicTBa 1 CTPyKTypa Boabl. BogopoaHbie cBsan. MoHnsauus Boabl.
BydepHble cuctembl. pKa - KOHCTaHTa auccoumaumm,

3. AMuHokmcnoTbl. OCHOBHblE CBOMCTBA aMMHOKUCNOT. Trnbl aMMHOKMUCNOT. VX cBOCTBA.
4. benkn. YpoBHW CTPYKTYpPHOI opraHuaauuny 6enkos. OCHOBHblE qoyHKLMM BENKoB B KNeTKe.

5. ®epmeHTbl. VIx ponb B XunBoi npupoae. NoHATUS - KohepMeHT, KodpakTop, NpocTeTuyeckas
rpynna.

6. HyknenHoBble KMCNOTbI.
7. CnHTes HyknemHoBsbix kmucnot. PHK- nonnmepasa, ninumnauunsa cuHteda PHK, npomoTtop.

8. Pennukauns OHK. CTpoeHne pennnkaTuBHOW BUNKW, OCHOBHblE BENKM penankauunn.
PenapatusHbin cuHtes JHK. Tenomepasa.

9. Buabl PHK v nx doyHkumn.
10. CnHTe3 6enka. OCcHOBHbIE aTanbl cuHTE3a benka.
11. Llnkn TpukapboHOBbLIX KACNOT.

12. [bixaTenbHas uenb. [epeHoc 3NeKTPOoHOB 1 okmucnnTensHoe docgopunnposaHme. CuHTes
ATP.

13. BUOCMHTE3 YyrNeBoaoB B XUBOTHbIX TKAHSX.

14. Metabonuam amuHokuncnot. dukcaums asota. [lepeBapvBaHne n BcacbiBaHNE aMUHOKMCIIOT.
15. OCHOBHbIE MYTU CMHTE3a aMUHOKUCIIOT.

16. O6pa3oBaHMe MOYEBMHbI.

17. ekapbokcmnmpoBaHne aMMHOKMUCNOT. BUoreHHble amuHbI.

18. Jlunngpl. CTpoeHne OCHOBHbIX BUAOB NUNNO0B.

19. ®yHKUMM NMNMAoB B opraHname. CTpoeHre MembpaH.

20. BnocuHTE3 XMPHbIX KACAOT.

21. OKMcneHmne XnpHbIX KACNOT.

22. [opMOHbI. MexaHn3M 0enCcTBUS TOPMOHOB.

23. ButamuHbl. OCHOBHbIE BMAbl. 3HAYEHNE BUTAMUHOB AN metabonnama KneTok.

7.1. OcHOoBHas nuTeparypa:

Broxumns XnBoTHBIX C OCHOBaMM OU3KONNONLHON XuMnn, Xasmnos, HaprmaH
3anunosuy;Ackaposa, Anbgomsa HapumaHosHa; Tiopukosa, Panca NasnoeHa, 2010r.

Buoxumns xmneoTHbIX, PoroxuH, Bacunuin Bacunbesud, 2009r.

Buoxumns, 'mpopaHosny, Buktop Nocndposuny; moparHosny, AHTOH Buktoposuny, 2012r.
HarnsgHas 6uoxmmns, KonbmaH, AH;Pém, Knayc-IeHpunx, 2012r.

MonekynsipHas 6uonorus, CnupuH, AnekcaHap Cepreesud, 2011r.

MonekynsipHas 6uonorus knetku, ®annep, Oxepansa M.;lWnnac, OeHHnc, 2012r.

1. Oumutpues, A. L. Brnoxmmms [9nekTpoHHbI pecypc] : Y4ebHoe nocobue / A. [. Oumnutpues, E.
L. AMbpocbeBa. - M. : UapnaTtenbcko-Toproeas kopnopauus "Hawkos n K-", 2012. - 168 c. - ISBN
978-5-394-01790-2. http://znanium.com/bookread.php?book=415230

2. Tutos, B. H. KnnHunyeckas 6MoxmMmst XUPHbIX KUCOT, TMNUL0B U NMNONPOTENHOB [DNEKTPOHHbIN
pecypc] / B. H. Tutos. - M., Teepb: Tpuaga, 2008. - 272 c. - ISBN 978-5-94789-279-6.
http://znanium.com/bookread.php?book=451702

7.2. lononHutenbHasa nuteparypa:
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O6MeH HyknenHoBbIX kucnot, Anumosa, Papuaa KawndosHa;Hes3oposa, TatbsiHa AnekcaHopOBHa,
20009r.

CpaBHWTENBbHOE N3YyYeHre 1 NpuknagHas bnoxnummns ummyHornobynuHa G kyHbmx, KyaHewuos,
AnekcaHgp ViBaHoswuy, 2009r.

CpaBHuTENbHOE N3Y4eHre 1 NpuknanHas broxnummns uMmyHornobynuHa G kyHbmx, KyaHewuos,
AnekcaHngp NeaHosu4, 2009r.

1. OcHoBbl 6uoxumun: YyebHoe nocobue / T.J1. Ayapman, T.I". 'eHepanosa, .M. CycnsiHok. - M.:
HUL, NHdppa-M, 2013. - 400 c.: 60x90 1/16. - (Bbicluee obpasoBaHue: bakanaepuar). (nepenner)
ISBN 978-5-16-005295-3, 500 ak3. http://znanium.com/bookread.php?book=363737

7.3. UHTepHeT-pecypcChbl:
http://www.elibrary.ru - http://www.elibrary.ru
http://www.nature.com - http://www.nature.com
www.humbio.ru - www.humbio.ru
www.molbiol.ru - www.molbiol.ru
www.xumuk.ru - www.xumuk.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHve ancunnamHbl "bruoxnumma” npegnonaraeTt UCNoNb30BaHNE CREayOLWEro
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yan3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELVIHON ayanuTOpPUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTUYeckme
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrve BUAbl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 OOCTYMHOW ANS HAX POPME C NPUMEHEHNEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B npoLecce 0by4yeHuns Bcex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOoKOMoIOCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWnX POCCUNCKNX YYEHbIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener BeayLmx By30B CTpaHbl, BbICOKOKBANUGIULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 61bnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 06pasoBaTeNbHbIX CTaHAAPTOB M BKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapU U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spemsa 95C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHMsaM penepanbHbIX roCyAapCTBEHHbIX 0O0pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

3aHaTus npoBOOATCA B ﬂa60paT0pHOM Knacce, 060py,D,OBaHHOM cneanyrowmnmm np|/|6opaM|/|:

1. Becbl aHanntnyeckmne

2. Boprekc

3. Ho3zatopbl nepemeHHoro obbema (10 mkn, 100 mkn, 200mkn, 1000 mkn, 5000 mkn)
4. MarHutHas mewarnka

5. Cyxoxaposoi wkag

6. TepmocTaT XnOKOCTHOM

7. TepMmocTart -uHKybaTop

8. CnekTpodpoToMeTp

9. Wernkep

10. LleHTpudgoyra

MNporpamma coctaBneHa B cooTBeTCTBUM C TpeboBaHnsamMm @IOC BINO u yyebHbIM NnaHom no

HanpasneHunio 020400.62 "Buonorma" n npodounio NoArotoBkN PrU3nonornsa Yenoseka 1 XMBOTHbIX,
6roxnmMns, reHeTmka, Mukpobronorus .
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ABTOpP(bI):
AnnmoBa @ .K.

WapadgpetauHosa J1.M.

AHukees O.E.

" 201 r.

PeueH3eHT(bl):
dartraxosa A.H.

" 201 r.
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