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1. Lenu n 3agauun gucumnnmHbl

Llenbto ocBoeHunsa gucuunnumHbl «brnoxmmunsay asnsertca popMmmpoBaHMe KOMNeTeHumn oby-
yatowleroca B obnactu npodeccnoHanbHoOW OeATENbHOCTU U cdepe NpodecCnoHanbHon aes-
TEeNbHOCTMU:

22 lNuweesas npombIWIeHHOCMb, 8K/oYas rnpou3eoocmeo Harnumkoe u mabaka (8 chepe
MPOMBbILWIIEHHO20 rpou3godcmea KynuHapHoU rnpodykKyuu).

33 Cepsuc, okasaHue ycriye HaceneHur (8 cghepe obuecmeeHHO20 numaHusi).

B pamkax ocBoeHusa Ol BO BbINYCKHUKN FOTOBATCA K peLUeHUIo 3agay NpodeccnoHarnbHom
OeATenbHOCTU crneylowmnx TUMNOB: mexHos1o02u4ecKul, opaaHu3ayuoHHO-yrpaesneH4Yyeckul, rpo-
€KMHbIU,

Hay4Ho-uccriedogamesibCKUl.

lMporpamma coctaBneHa B COOTBETCTBUMN C TpeboBaHuaAMU DeaepanbHOro rocyaapcTBeHHO-
ro obpasoBaTtenbHOro ctaHgapTa BbicLlero obpa3oBaHus, Ha OCHOBE NPUMEPHOW OCHOBHOW 0bpa-
30BaTeNbHOM NporpaMmmbl BbicLlero obpasoBaHusa no HanpasneHuto noarotoskn 19.03.04 «TexHo-
norvs NpoaykuMmM M opraHmsaumsa obLecTBEHHOro nuTaHusa», (ypoBeHb obpasoBaHus - Oaka-
naspwmar).

2. [lepeyeHb nnaHupyembix pe3ynbTaTtoB 06y4eHUsl, COOTHECEHHbIX C MMaHUpyeMbIMU pe-
3ynbTaTaMu OCBOEeHUs obpasoBaTenbHOM NPorpamMmmbl

B pesynbtate ocBOEHUSA ANCLMNIIMHBI B COOTBETCTBUN C NPEAYCMOTPEHHBIMU KOMMNETEHLM-
AMM 0ByYaoLMNCS OOIMKEH:

Ne  Kog HanmeHoBaHve KoM-Koa v HaMMeHoBaHWe MHOuKaTopa LOCTUXKEHUS KOM-
n/m |[koMne |neTeHumu neTeHummn

TeHunn
1 OrlMK-2 |CnocobeH npumeHaTbO10MNK, -MNpuMeHaeT uanko-matemMaTU4Heckun arn-

OCHOBHbIE 3aKOHbl W
MeToabl UccneaoBa-
HUI €CTECTBEHHbIX
HayK [ns  peweHus
3agad npodeccuo-
HanbHON AeATerbHO-
cTn

napaT, OCHOBHbIE 3aKOHbl PU3MKK, XUMUKN, MEXAHWUKN
Ons pelleHns 3agad npodeccmoHanbHon aesaTenbHo-
cTn

WNO20nk2 -PewaeTt ctaHgapTHble 3agaym B npodeccu-
OHarnbHOW AEATENbHOCTM C MPUMEHEHUEM ECTECTBEH-
HOHaY4HbIX N OBLLENHXXEHEPHbIX 3HAHUN

Kog » HammeHoBaHue MHOMKaTopa
OOCTWXKEeHNA KoOMNneTeHUnn

Pesynbtatbl 06y4eHUs (nokasaTtenu oueHnBaHus)

1

N0 onk-2 -MpumeHsieT dounauko-
MaTeMaTuyeckuin annapaT, OCHOBHbIE
3aKOHbl  PU3UKKN, XUMWUKU, MEXAHWUKM
Ons peleHust 3agad  npodheccuo-
HarbHOW AEATENbHOCTU

3HaeT: OCHOBHblE 3aKOHbl XUMWW, CTPYKTYpY,
PYHKUMN 1 (DU3NKO-XMMUYECKME CBoOMCTBa 6ernkos,
HYKIEMHOBBIX KUCIOT, Yrnesogos, nMnuaos, Guonoru-
YeCKM aKTMBHbIX COeAWHEHWUA, UX pornb B obecneye-
HUW Ka4YeCcTBa NPOM3BOAMMON NPOAYKLUK

YMmeeT: 060CHOBbIBaTb TECHYH B3aMMOCBS3b MeXay
XUMUYECKON CTPYKTYpPOM Y4acTBYKOLWNX B peakuuu
Bromonekyn n nx buonorndyecknmm OyHKLUNAMM




MimeeT HaBbIkK: B peann3aunn coBpemMeHHbIX TEXHO-
norvmn B opraHmnzauunmn 00LLECTBEHHOIO NUTaAHUS

WNO20nk2 -PewaeT ctaHpapTHble 3a-
nayn B npodpeccuoHanbHon ges-

3HaeT: OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX 1 00-
LLIENHXKEHEPHbIX AUCLUNIVH

TENbHOCTU C MPUMEHEHMEM €ecTe
CTBEHHOHAY4YHbIX " 00-
LeNHXeHepPHbIX 3HaHUI1

YMmeeT: pewaTb CTaHOapTHble 3ajayv B npodpeccuo-
HanbHOW OeATeSfIbHOCTU C NPUMEHEHWEM eCTeCTBEH-
HOHay4YHbIX 1 OBLLENHXEHEPHbIX 3HaHUI

MmeeT HaBbIku: npoeeaeHnA TeXHOJIOr’M4eCcKoro KOH-
TPOJIA Ka4eCTBa CbipbA U I'IpOI/I3BOLI,I/IMOI7I npoaykunun

3.  MecTo ancumnnnHel B CTPYKTYpe obpasoBaTtenbHou nporpammel BO

OucuunnuHa «brnoxnmmnsai» OTHOCUTCS K

Yyactn, opMUpyemMor y4acTHMKamMu obpasoBaTeribHbIX

OTHOLLEHMI ANCUMNINHBI NO BbIGOPY OCHOBHOM npodeccrnoHanbHon obpasoBaTenibHOM Nporpam-
Mbl No HanpasneHuto nogrotoskn 19.03.04 «TexHonorna NpogykuMm n opraHnsaumst obLiecTseH-

HOrO NMUTaHWs», YpoBeHb 0GpasoBaHus

- bakanaspwuart). QucuunnuHa BxoauT B 00si3aTenbHyH

yacTtb Ol BO. UN3yyeHne amcumnnnHel «buoxmmmnsa» ocHOBaHO Ha 3HAHWUAX, YMEHUSX U HaBblKax,
NOSNTYYEHHbIX MPU U3y4eHuUn oby4darowmnmMcsa crnegywmx ANCUMNNH: «HeopraHnyeckass Xumms»,
«AHanuTnyeckas XuMmnsa 1 PU3NKOXMMUYECKME METOAbI aHanM3ay.

OucumnnnuHa «brnoxmmmnay asnaeTcs npealecTByowen ana cnegywmx ancumninui: «lMuwesas
MUKpobuonorusy, «dPusmonorus,caHnTapus, rmrmeHa nutaHuay, «ToBapoBedeHWe NpPoAOBOSb-
CTBEHHbIX ToBapoB», «[lpoueccbl U annapatbl», « TexHonorms NpPou3BOACTBa NPOAYKUUW MHAY-
CTPUM NMUTaAHUSA N pecTopaHHoro 6usHeca», « OCHOBbI ANETONOMMN N HYTPULIMOMNOTUNY .

4.  Ob6beM ancuMnuHLl U BUAbLI y4ebHon paboThl

O6wasn TpyaAoeMKOCTb ANCUUNINHBI (MOAYNs) cocTaBnseT 3 _3a4eTHblIX eauHn-
gtl;:,.u,bl y4yebHomn paboThl Bcero CemecTp
Yacos 3
akag. akag.
Ob6Lwasa TpyaoeMKoCTb ANCUMMANHBI (MO4YIS) 108 108
KoHmakmHas paboma, 8 m. 4. ayOumopHble 3a-30,85 30,85
Hamig-
Jlekyun 15 15
B TOM 4McCne B BUAE NPaKTUYECKOM NOArOTOBKM |- -
JTabopaTopHble paboTbl (J1B) 15 15
B TOM YuCIne B BMAE NPakTU4ECKOM NOArOTOBKM |- -
KoHcynbTaumm TekyLimne 0,75 0,75
Buapbl attectauunm (3a4eT) 0,1 0,1
CamocmosimernbHas paboma: 77,15 77,15
LﬂCg%EaGOTKa MaTepuanoB MO KOHCMEKTY nekuumn(l7,15 17,15




cefoBaHMe, TEeCTUPOBAHWE, peLleHne  KeWc-
3aaHui, NOAroToBKa K 3awmte nabopaTopHbIX

nafhnT \

NMpopaboTka matepmanoB no yy4yebHuky (cobece-30 30
noBaHuWe, TeCcTMpPOBaHWE,  pelleHuMe  Keuc-
3a[aHWA, NOAroToBKa K 3awmTe nabopaTopHbIX

naAnT)

MogroToBka k cobeceoBaHuio (3a4eTy) 30 30

5 Co,u,ep>|<aH|/|e aOncunniunHbl, CTPYKTYpUpoBaHHOE No pasfesiamM C ykadaHnemMm oTBeaeHHOro
Ha HUX Konn4yectBa akagemMmmn4eckmnx 4acoB n BngoB y'~|€6HbIX 3aHATUN
5.1 CogepxxaHne pasgenoB AUCLMMANHGI

Ne HanmeHoBaHuve pasgenaCogepxaHune pasgena TpyooeMKoCTb
n/o anciiinnonHbI nAl3lnena 4Yachl
1. Bernku Bernkn - BbICOKOMOMEKynspHble npupoa-22,15

Hble NONUMeEpbl. OneMeHTapHbIA COCTaB
OenkoB. OCHOBHble Buonornyeckme yHK-
unn 6enkoB. AMUHOKUCAOTbLI - CTPOUTESb-
Hble 6noku 6Genkoson mMonekynbel. Cneuyu-
PUYECKME XUMUYECKME pPeakuMnm amMuHO-
kucnot. Knaccudukauma amMmMHOKUCIIOT.
He3ameHuMble aMuMHOKUCIIOTbLI. buonoru-
yeckas UeHHOCTb GenkoB, HOpPMbl coaep-
KaHua B NPOn3BOANMON NpoayKunn. dusn-

KO-XUMUYEeCKMe CBOWCTBa OenkoB. YDOBHU
2. HyknenHoBble KUCNOTbI Obwaga xapakTepucTuka  HYKIenHOBbIXS

kncnot. HykneoTuagbl - CTpOUTESNbHbIE
GNOKM HYKNENHOBbLIX KUCNOT. [ypuHOBbIE 1
NMMPUMNONHOBBLIE OCHOBAHUS, HYKNEo3nabl.
ApeHosnHTpudgocgopHas kucnota (ATO)
N ee pornb B BMO3HEPreTMKE XXNBOW KNETKMN.
[e3okcnpnboryknenHosas (OHK) n pnbo-
HyknenHoBasa (PHK) kucnotbl, ux cTpoe-
HWe, PU3NKOXMMUYECKNe cBoncTBa N dmo-

3. ButamuHbl ObLwaga xapakrepuctvka ButammHoB. XKu-8
popactBopumble BuTamuHbl (A, O, E, K).
BopopactBopuMble BUTamMuHbl (rpynnsl B,
C), nx cTpyktypa, Guoxmmmudeckme qyHK-
unn. Ponb BUTAaMMHOB B OpraHname 4eno-
4. depmeHThI Ob6waga xapaktepuctuka epmMeHToB, UX26
Ounonorndeckne  yHKUMK.  [BYXKOMMO-
HEHTHblIe U OLHOKOMMOHEHTHbIE (hepMeH-
Tol. MexaHnsm pOencTBna (epMeHTOB,
9Heprus aktmBaumm. OcobeHHoCTU ep-
MEHTaTUBHbIX peakuunn.

KuHeTnka epMeHTaTMBHbIX  peakuun.
BrnivsiHme koHueHTpauuun depmeHTa n cyb-
cTpaTa Ha CKOpPOCTb (pepMeHTaTUBHbIX pe-
akuun; ypaBHeHue Mwuxaanuca-MeHTeH.
Bnuanve temnepatypbl n pH Ha akTtue-




5. Yrnesogbl Ob6wasa xapaktepucTuka yrnesogos, ux|/13
Guonornyeckune yHkummn. Knaccudumkaums
yrnesogoB. Onuro- n nonucaxapuabl, WX
pepMeHTaTUBHLIN  TMAPONU3. 3HaYeHue
yrneBoOB B NUTaHWM YernoBeka, coaep-

6. Jlunnabl Knaccudukauua nunugos. Xupbl 1 unx9
ceovcTBa. PepmMeHTaTUBHbLIN  rMAPONU3
KUpoB. KayecTBEHHble nokasaTenu Xxupa.

MAaniin \iriana mnia vnartiAiaia

7. OOMeH BellecTB MoHaTne metabonuama. AHabonusm, ka-24
Tabonmam. QHepreTnyeckasa CBA3b Mexay
aHabonuyeckuMmn n Katabonmyeckummn ny-
TAMU. ASpPOOHLIN M aHa’pPOBHbLIN 0OMeEH

5.2 Pasgenbl AUCUMNNUHBLI U BUObl 3aHATUN

Ne HammeHoBaHue pasge-Jlekumm, yac CPO, vac JIP, vac
I'I/I'I na nuciiiAanniA-HRKI
1. |benku 2 17.15 3
2. |HvknenHoBble kucnoTbl |1 4
3. |ButamuHsbl 2 6
4. | PepMeHThI 3 15 8
5. |Yrnesoabl 2 te] 4
6. Jlvnnaobl 1 7
7. _|OBmeH BellecTB 4 20
5.2.1 Jlekumnn
Ne HanmeHoBaHune pasgenaTemaTtnka fIEKUNOHHbIX 3aHATUI TpyaoeMKoCTb,
I'I/I'I amciiiAnnIiA-HKIL yac
1. Benku Benkn - BbICOKOMOMEKYNSpHbIE Npu-2

poaHble nonumMmepbl. AMUHOKUCIIOTLI -
cTpouTenbHble 6510k 6enKoBON MO-
nekynbl. buonornyeckass LEHHOCTb
OenkoB, HOPMbl COAEPXaHUS B MNPO-
M3BOOANUMOW  NDOAVK-  UNN.DPU3KKO-

2. HyknenHoBbIE KUCNOTbI HykneoTuabl - CTPYKTYpHbIE eanHuLbI1
HYKIEMHOBbIX KMCNoT. [e3okcupunbo-
HyknenHoBasa (OHK) n puboHyknen-
HoBasa (PHK) kucnoTbl, nx cTpoeHue,
dbn3MKOXMMmn4eckme cBorcTBa U Bmo-
nornyeckme VHKLUNN.

3. ButamuHebl MKnpopacteopumble ButamuHbl (A, 4,2
E, K). BogopacTtBoprMble BUTaMUHBbI
(rpynnbl B, C), nx ctpyktypa, 6uoxm-
Muyeckme pyHkuuun. Ponb BUTammHOB
B OpraHusMe YenoBeKa, 3HayeHue

4. depmeHThI Xnmnyeckas npupoga depMeHToB.3
[1BYXKOMMNOHEHTHbIE U  OAHOKOMIO-
HeHTHble bepMeHTbl. MexaHu3m gen-
ctBus depmeHToB. KuHeTunka ep-
MEHTaTMBHbIX peakuun. Knaccudu-

5. Yrnesoabl Knaccudgpukaumna n ctpoeHue yrneso-14
noB. MoHocaxapugbl U UX XapakTe-
puctmka. Onuro- n nonucaxapuisl u

~




Ka, coaepXxaHune Ona kKadecrtBa MNpo-
M2ROAUMOIA ONOOVKIIAIA

6. Jnnnabl Knaccudukaumna nunuaos v nx ceom-8
~TRA KQUQ{‘TRQI—II—IkID NMNKAAATANIA WIA-
7. OO6OMeH BellecTB MNoHaTne meTabonunama.24

A3pOBHBLIN N aHa3pPOBHbIN OBMeEH yr-
nesogoB. XXuposon 06meH. AMUHOA

- >~ P~ e

5.2.2 MNpakTnyeckue 3aHaTUS He ﬁbenych%peHbl

5.2.3 JlabopaTopHbI NPaKTUKYM

Ne HanmeHoBaHne pasgena gucum-HanmeHoBaHue nabopatopHbIX[Tpynoem-

I'I/I'I nANAHRKI nﬂlﬁﬁT IKOCTh

1. Benkn DU3IUNKO-XUMUYeckme cBoncTBal3
Oenkos

3. depmeHThI depmeHThl. Bnuanune temnepatypbii4

1 NnH na akTuRHACTRE a-amMiNAalkl

BrnnaHue Temnepartypbol u pH Ha4d
AKTIARHNCTR r-chnvkTN-|

4, Yrnesogbl CucrtemaTtmyeckuii aHanms caxaposd
R ChIDkA NACTIATeOLHOrN nlalalViles

5.2.4 CamocTosiTenbHas pabota obyyatowmxcs (CPO)

Ne |HammeHoBaHue pasgena gucum-Bug CPO TpyaoeMKoCTb,
n/n |[NAVHbI yac
1 Benkn MoarotoBka K TecTupoBaHuio, K17,15

3awmTe nabopaTopHbIX pabor,
noaroToBKa K 3a4eTy, peLlleHuto
Kenc- 3agaHunm

2  |HykneuHoBblE€ KUCNOTHI MogrotoBka K TecTUpoBaHuIo,4
noarotToBka K 3a4veTy pelle-
HUIO,Kenc- 3aaaHnmn

3 | ButamuHbl MoaroTtoBka K TECTUPOBAHWUIO, K6
3awmTe nabopaTopHbiXx pabor,
NnoaroToBKa K 3ayeTy, peLlueHuto
Kenc- 3agaHunm

4 depmMeHThI MoarotoBka K TeCTUpPOBaAHWUIO, K15
3awmTe nabopaTopHbix pabor,
NnoaroToBKa K 3a4eTy, peLueHuno
Kewnc- 3agaHun




5 |Yrnesoabl MoaroToBKka K TecTUpoBaHuio, K8
3awmTe nabopaTopHbiXx pabor,
noaroToBka K 3a4yeTy, peLleHuto
Kewnc- 3agaHun

6 |lunugbl [MogrotoBka K TecTUpOBaHUIO, (7
noarotoeBka K 3awwmte nabdopa-
TOPHbIX paboT, K 3a4eTy

7 |ObmeH BellecTB MoaroToBKa K TecTupoBaHuto, 20
noaroToBKa K 3ayeTy, peLleHuto
Kenc- 3agaHunm

6 Y4yebHo-meTOanYeCckoe 1 MHopmaLMoHHoe obecneveHne ANCUUNINHDI
[na ocBoeHNsa ANCUMNIIMHBI 06yYaloLWMACA MOXET UCMONb30BaTh:
6.1 Y4yebHble M nepuoauMyeckme nevaTHble U3gaHusa, umetrowmecss B GubnuoteyHom
doHae obpasoBaTenbHOM OpraHn3aLUni:
KpaTkumn kypc nekumn no 6uoxmmumn (bakanaspwuart): y4eb. nocobue [Tekct] / T. O.C. KopHeeBa,
C.®. Axosnesa, T.B. Ceupugosa, I.I1. LWyBaesa, E.A.MoTtuHa, O.J1.MewepsikoBa,
O.H.OxepenbeBa. BopoHexX. roc. yHUB. MHXEHepHbIX TexHorormn - Boponex: BIYT. - 2019.
- 132 ¢
6.2 Y4ebHble 3neKTPOHHbIE N3faHus, pa3MeLLEHHble B DNEKTPOHHbLIX BUBNINOTEYHbIX CU-
ctemax
E.B. bapkosckul [n gp.] CoBpemMeHHble npobnembl Guoxmmun. MeTtoabl MccnegoBaHUi:
yyebHoe nocobmne.— MuHck: Bbiwanwas wkona, Hip://mvm. 1 prbook5Hop.rn/24080
lnakyHos, B. K. OcHOBbI AnHamMmnyeckon duoxummm [OnektpoHHbin pecypc] / B. K._[naky-

HOB,
FO. A._Hwukonaes - M.: Usg-so Jloroc, 2010. - Pexum pgoctyna: mmm.1prboo5SHop.rn/9095H1T
laHc-BanbmepXendm bBuoxummna pacteHun: yyebHuk. - M.: BUHOM. JlabopaTtopusi 3HaHui,
20014. HUp://mmm.1prbookSHop.rn/37022

Amumpues, A.L. buoxumus: ydyebHoe nocobue [Tekct] / Oumutpues A.L., AMBpocbeBa
E.O.- M: Oawkos n K HLp://mmm. 1prbook5Hop.rm/14598

YMK' (nekuuun, TecTbl, TeMaTtMka KOHTPONbHbIX paboT). - HLIp://cn.yala.yrn.rm. - 3arn. ¢
9KpaHa.

6.3 [lepeyeHb y4vyebHO-meTOoaMYecKoro obecnedyeHus Ans camocTosiTenibHOW paboTbl
obyyatowmxcs
Axkosnesa, C.®. Metoanyeckne ykasaHusa onsi CaMoCTOSATENbHOW paboTbl CTyAEHTOB.- Bo-
poHex: BI'YUT, 2016. - HLp://b1b!05.Y5nel1.ru/MegaPro/Meb/5earcHKe5ul/ToPage/1

2. MeToanyeckne ykasaHua Ona obydaromxcs No OCBOEHWUIO AUCUMNNUH (Mogynen) B

®Ir'b0OY BO BI'YUT [OnNeKTpOHHbIN pecypc] : MeToandeckne ykasaHusa ang obydaromxcs

Ha BCEX YpPOBHSAX Bbiclwiero obpasosaHua / M. M. [aubinue, P. H. lNnoTtHukosa; BIYUT,

YyebHO-mMeTOOuYeckoe  ynpaeneHve. -  Boponex :  BI'YWUT, 2016. - 32
c.HLIp://blblo5.Y5ue1.mim/ProleclenyY 1em/Book/Y1emBook/2488

6.4 NepeyeHb pecypcoB MHEHPOPMALMOHHO-TENEKOMMYHUKALUMOHHOW ceTu «VIHTepHeT»,
HeobXxoAnMBbIX ANt OCBOEHNSA OAUCLUMNIINHbI

HanmeHoBaHue pecypca cetn «MIHTepHeT» OnEeKTPOHHbIM agpec pecypca

«Poccuiickoe obpasoBaHue» - hepepanbHbin nop-HKp://mmm.ean.rv/1ngex.pHp
Tan



http://www.iprbookshop.ru/24080
http://www.knigafund.ru/authors/17115
http://www.knigafund.ru/authors/17115
http://www.knigafund.ru/authors/19113
http://www.iprbookshop.ru/37022
http://www.iprbookshop.ru/14598
http://cnit.vgta.vrn.ru/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/ToPage/1
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488

Hay4Hasa anekTpoHHas 6ubnunoTeka HKpA/mmm.elbrary.ru/ae*anllix.asp?

denepanbHas yHuBepcuteTckass komnbtoTepHadHKp://mmm. runnel. rn/
ceTb Poccun

MHpopmaumoHHasa cuctema «EanHoe okHo gocty-HKp://MmMm.m1ngom.egun.rm/
na kK obpasoBaTenbHbIM pecypcam»

OnekTpoHHas 6ubnuoteka BIrYUT HKp://b1blo3.y3une1.ru/Tepgapro/meb

6.5 MNepeyeHb MHPOPMAaLMOHHBIX TEXHOMOMIA, UCMONb3yEMbIX MPU OCYLLECTBMEHNN 06-
pasoBaTeribHOro npouecca no ANCUUNINHE, BKMOYas nepedeHb NporpaMMHOro oGecrneyeHus 1
NHOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM

Mcnonb3yemble BUObLI MHPOPMALMOHHBIX TEXHOMNOIMN:

- «3NEKTPOHHAA»: NEePCOHarbHbIN KOMMNbOTEP U MHAOPMALMOHHO-NOUCKOBbIE (CNpaBoY-

HOMPaBOBbIE) CUCTEMBI;

- «KOMMbIOTEPHASA» TEXHOSIOMMS: NepCoHarnbHbIN KOMMbKOTEP C NPOrpaMMHbIMU NPOAYKTa-

MK pasHoro HasHadeHnsa (OC Mngoms; M50Nece; CINC «KoHcynbTaHT nntocy);

- «ceTeBasi»: fnokanbHasa ceTb yHMBepcuTeTa u rmobansHasa cetb 1nletel.

6.6 lNepeyveHb MHPOPMALMOHHBIX TEXHOSOMMA, UCNONb3yeMbIX NPU OCYLLECTBNEHMN O0bpa-
30BaTerNbHOro npouecca No AMCUUNIMHeE, BKIOYas nepeyvyeHb NporpaMmMHoOro obecnevyeHns n uH-
dopMaLMOHHbIX CNPaBOYHbIX CUCTEM

Mcnonb3yemble BUAbI MHGPOPMAaLUMOHHBLIX TEXHOMOMMIA:

- Mtioroszo CMngom3XP, Mioro3o[CMngom3 7 (64-pa3psigHaa npodpeccuoHanbHas),

Mtioro3oTC- ONece 2007 5'angar1, Mioro3olO*ce npodeccnoHanbHbin 2010.

- «ceTeBasi»: NokanbHasa ceTb yHMBepcuTeTa u rmobansHasa cetb 1nletel.

7. MaTtepuanbHo-TexHu4Yeckoe obecnedeHne gUCUUNIIHGI

JleKuMOHHbIe ayauTOpUK, OCHALLEHHbIE MYNbTUMELUNHON TEXHUKON:

Ayga. 403: HoyTOyk ASY5, MynbTuMmeaunHeln, npoekTopACEIC, arpaH

Mioro3oTC Mngom3 Pro”esstona! 8 Kuss1anYparage Acagetio OPEbI 1 blcense blo beye!
#61280574 ot 06.12.2012 r. HKp://eopen.T1crosolicoT

Mioro3oTC ONece 2010 Kuss1an Acagetio OPEbl 1 blcense blo beye! #47881748 ot
24.12.2010 r. HKp://eopen.t1crosolcoT

Ayaoutopun onsa npoBeaeHus nabopaTopHbIX 3aHATUI

J1a6. 414: Komnnektbl Mebenu ans y4ebHoro npouecca - 8 wr.

BaHnsa BogsiHas 1_T-2 gaByxmecTHas, 6aHa BogsHaa YT 4329E, Hacoc BakyymHbI KomoBs-
ckoro, nonsipumetp CM-3, npmnbop pH-meTp pH-150, cnektpootomeTp CP-104/8, pecbpakTtomeTp
NP® 454 b 2M;

na6. 415: aBToknae aBTomatmyeckun Yb5-3020Y, BepTukanoHasa kamepa gnsa anekrpodo-
pesa, BogaHon Ttepmoctat HonbdpuH OBH-8, aucnepratop(romorenHnsatop) 1KAT 18 YbTICA-
TYICICAX, mukpoueHTpudgyra -Boptekc «MukpocnvH», Hacoc BakyymHbin Yacut-5e1, Hytu-
GunbTp, cnektpocdotomeTp 3-5300B, crepunusatop naposon BK-75, cywwumnka nuodunbHas
nC-500, TepmocTaT TBEpAOTENbHbIA C TanMepom TT-2- «TepmuT», TepmocTtat 93 n (MHKybaTop),
TepMmouuknep ana amnnudukaumm HyknemHosbix kucrot 1000, TpaHcunnmomuHatop ETX-20C,
depMeHTep aBTOKaBUPY- EMbIN C NPOrpaMMHO-annapaTHbIM KOMMNSiekcom Ha 6ase KomMmnbloTepa ¢
MoHuTopom ®-301, ueHtpudyra M1n15p1nEppengor?, wenkep-uHkybatop MuMHronc nnatdop-
MOW, anekTpodopesHas kamepa 5Sub-Ce115u3leT ropusoHTanbHasd, QOTOMETP NMAHLLIETHbLIN
51ar!Pax 2100, Ncnaputenb potaunoHHbin He1go!pHHe1-YAPYalue, ctekno C-3, depMeHTHbIN
aHanusaTop [MAATl-U, UenTtpudyra CIrC31, bokc ynbtpadguonetoBbin YO-1, TepMmocTaT C anek-
TpooborpeBom 1 BoasaHom pybalukon ,TepmocTaT xungkoctHon 50K-20/0,05

J1a6. 418: Komnnektbl Mebenu ans yyebHoro npouecca - 10 wr.

BaHs BogsaHas 1_T-2 gByxmecTtHas, 6aHs BoaaHas YT 4329E, Hacoc BakyyMHbIn KomoBs-



ckoro, nonspumetp CM-3, npnbop pH-meTp pH-150, cnektpohotomeTp CP-104/8, pedbpakTtomeTp
NPD 454 B 2M;

8 OueHoYHble MaTepuarnbl Ans NPOMEXYTOYHOM aTTecTaumm oby4aroLmxes No AUCUUNINHE
«brnoxumumns».

8.1 OueHouHble maTepuansl (OM) ana gucumninHbl BKAOYaoT B cebs:

- nepeyeHb KOMMNETEHUMI C YKasdaHMeM 3TanoB nx (oopMMpoOBaHNA B MpOLIECCE OCBO-
eHunsi obpasoBaTefnibHON NPOrpaMmbl;

- onucaHue nokasaTeneh U KpUTEPUEB OLEHUBAHUS KOMMETEHLUMA Ha pPasnnyHbIX
aTanax ux oopMmMpoBaHnsd, onNnnMcaHme LKan OLueHNBaHUS;

- TUNOBLIE KOHTPOJSbHbLIE 3a4aHUS UIN UHbIE MaTepuarnbl, He06XxoANMbIE ANt OLLEHKU
3HaHWN, YMEHUIN, HaBbIKOB U (MNN) OnbiTa AEATENbHOCTU, XapaKTepusyroLwmx atansl ¢op-
MMUPOBaHNS KOMMNETEHLUIN B NPOLIECCE OCBOEHNSA 06pa3oBaTebHOM NPOorpamMmmbi;

- MeToaudeckne martepuansl, onpefendwoowme npoueaypbl OLEHMBAHUS 3HaHWN,
YMEHWI, HAaBbIKOB M (UNK) OnbiTa AEATENbHOCTUN, XapakTepUsyrLmnx atanbl OpMUPOBaHKS
KOMNETEHLUN.

8.2 [Ana kaxporo pesynbtata 0b6ydeHnss No AUCUUNNNHE ONPeaenstoTCs NokasaTenu n Kpu-
Tepun oueHnBaHNa cOOPMUPOBAHHOCTN KOMMETEHLNIN Ha pPasfiMyHbIX 3Tanax ux dopmMmpo-
BaHMs, WKanbl U Npoueaypbl OLEeHNBaHUS.

OM npefcraBnsATCs OTAENbHLIM KOMMIIEKTOM U BXOAAT B cOCTaB paboyer nporpammbl
OVNCLUUNIIUHBI.

OueHo4Hble MaTepuansl dopmMmupytotca B cootBetcTaum ¢ N BIYUT 2.4.17-2017 «lMonoxe-
HMe 00 OLIEHOYHbIX MaTepuanax».

[oKyMeHT cocTtaBneH B cooTBeTcTBun ¢ TpeboBaHnamm ®rOC BO no HanpaBneHuto (cne-
ynaneHocTn) 19.03.04 «TexHonorna npoaykuumM u opraHu3aumsi obLEeCTBEHHOro MUTaHus» U
npodunto (cneuynanumsauumn) NoaroToBkM TeXHONOrMmM M opraHM3aumsa nNpon3BoaCcTBa UHOYCTPUMK
nMTaHns n pPecTopaHHOro BbusHeca



MPUNOXEHWE k pabo4yen nporpamme
1. OpraHu3aunoHHO-MeToANYECKME AaHHbIe AUCLMMMMHBLI ANA 3ao4HoM ¢opMbl 0byde-
HUS
1.1 O6bembl pas3nnyHbiXx opM y4yebHon paboTbl M BUAbI KOHTPONA B COOTBETCTBMM C
y4ye6HbIM NyiaHoMm

Buabl yyebHom paboTbl Bcero Cemectp
JacoB 2
akag. akag.
O6Lwaga TpyaoemMKocTb ANCUMMNHBI (MOLYNS) 108 108
KoHmakmHasi paboma, 8 m.4. ayOumopHsbie 3aHs-11,5 11,5
musi:
Jlekunmn 4 4
JTabopaTopHble paboTbl (J1B) 6 6
KoHcynbTauum Tekyue 0,6 0,6
PeueH3npoBaHne KOHTPOSbHbIX pabot obyyato-0,8 0,8

LLNX- CA-3a04YHUNKOB

Buabl atTectaumm (3a4eT) 0,1 0,1
CamocmosimenbHasi paboma: 92,6 92,6
lMpopaboTka maTepunanoB NO KOHCMNEKTY nekuun (18 18
MoaroTtoBka K KOHTPONbHOW paboTe 10 10
lMpopaboTka matepuanos no y4ebHuky (cobece-64,6 64,6

JoBaHue, TecTnpoBaHue, pelieHne Kenc-
2anauii)

MogroToBka k cobecefoBaHuIo (3a4eTy) 3,9 3,9




OLIEHOYHbLIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALIUU

no gncuunriinHe

Bunoxumusa

1. Uenu n 3apgaum guCUUNIUHLI

Llenbto ocBoeHMst aMcunnnuHbl «broxnmusny aensetcs dopMMpoBaHME KOMMNETEHLNI
obyuatowierocsi B obnactu npodgeccruoHanbHOM OesATeNnbHOCTU U cepe npodeccmnoHarnb-
HOW OeATENbHOCTU:

22 [Nuwesas npombIWIeHHOCMb, 8K/tOYasi rnpou3sodcmeo Harnumkoe u mabaka (8
cgbepe npoMbILWLNEHHO20 rpou3eoocmea KyrnuHapHoU rnpodyKuuu).

33 Cepsuc, okazaHue ycriye HaceseHuUr (8 cgpepe obwecmeeHHO20 rnumaHusi).

B pamkax ocBoeHna Ol BO BbINYCKHUKM TOTOBATCS K peLleHunto 3agay npodgeccuo-
HanNbHOW AEATENbHOCTU CNeayrLNX TUNOB: MEXHOI02UYEeCKUL, Op2aHU3ayUOHHO-
yrpasrneH4Yeckul, rnpoekmHmlid,

Hay4Ho-uccriedogamersibCKuUl.

lMporpamma cocTaBrieHa B COOTBETCTBMM C TpeboBaHuamu deagepanbHOro rocyaap-
CTBEHHOro obpasoBaTenbHOro ctaHgapTa Bbiclero obpasoBaHus, Ha OCHOBE MPUMEPHOM
OCHOBHOW 0Gpa3oBaTenibHON NporpamMmmbl BbiCLEro 06pa3oBaHUs MO HanpaBfieHUIO Noaro-
ToBkM 19.03.04 «TexHonornmsa Npoaykunn U opraHusaumsi obLLEeCTBEHHOIO NUTaHna», (ypo-
BeHb obpasoBaHus - bakanaspuar).

2. NMepeyeHb NNaHUpyeMmbIX pe3ynbTaTOB OOYy4YeHUsl, COOTHECEHHbIX C MflaHu-
pyeMbIiMK pe3ynbTaTamMuM OCBOEHUsi o6pa3oBaTeNnbHOM NporpamMmmbl

B pesynbTaTe 0CBOEHMS OUCUUNIIMHBI B COOTBETCTBUN C NPEAYCMOTPEHHLIMU KOMMe-
TEHUNAMM 0OyHatoLNMNCH OOITKEH:

Ne Koa |HanmeHoBaHue koMm-| Koa n HammeHoBaHMe HAUKaTopa AOCTUXKEHUA
n/n Komne neTeHUMun KOMMNeTeHLuUun

TEeHUUN
1 OlMK-2 |CnocobeH npumeHaTbAd10MK, -lMNpumMeHsieT usnko-matemaTnyeckmin an-

OCHOBHblE 3aKOHbl MnapaT, OCHOBHbIE 3aKOHbl (PU3NKN, XUMUUN, MEXAHUKN
MeTodbl uccrneaoBa-ansa pelleHns 3agady npodeccuoHanbHon agesiTenbHo-
HUK €CTECTBEHHbIX|CTU

Hayk ana pewennad2on2 -PewaeT ctangapTHele 3agadn B npodeccu-
3agad npodgeccno-oHanbLHON OeATenbHOCTU C NPUMEHEHNEM eCTeCTBEH-
HanbHOW AesTeNbHO-HOHAYYHbIX U OBLLENHXEHEPHbBIX 3HAHWN

cTn




Koa n HammeHoBaHue UMHOUKaToOpa
AOCTUXEeHUA KomnetTeHUnu

Pe3ynbTaTthbl 060y4eHus (Nnoka3aTenu oueHMBaHUA)

1

2

W01 onk-2 -MpumensieT domsnko-
MaTtemaTuyeckui annapar, OCHOBHbIE
3aKOHbI PU3NKN, XUMUU, MEXAHUKN
N8 peweHus 3agad npodgeccuo-
HanbHOW OeATENbHOCTHU

3HaeT: OCHOBHble 3aKOHbl XUMWW, CTPYKTYpY,
PYHKUMN 1 (DUBUKO-XMMUYECKME CBoMCTBa 6ernkos,
HYKNEWHOBbIX KUCMOT, YrneBoA4oB, NMnNnaos, Guonoru-
4YECKN aKTUBHbIX COeAWHEHWUA, UX pornb B obecrneye-
HUW KayecTBa NPOM3BOAMMOWN NPOAYKLUK

YMeeT: 060CHOBbIBaTb TECHYIO B3aUMOCBS3b MeXAay
XUMWYECKON CTPYKTYPOM Yy4acTBYWOLMX B peakuuu
Bromonekyn n nx éuonornyeckumm yHKLMAMM

MmeeT HaBbIku: B peanu3auun COBPEeMEHHbIX TEXHO-
noruin B opraHnsaLmm obLLEeCTBEHHOIO NUTaHUS

WNO20nk2 -PewaeT ctaHaapTHble 3a-
nayn B npodpeccuoHanbHon ges-

3HaeT: OCHOBHbIE 3aKOHbl ECTECTBEHHOHAY4YHbIX N 06-
LLIEMHXKEHEPHbIX ANCLUNINH

TENbHOCTM C NPUMEHEHMEM ecTe
CTBEHHOHAYYHbIX n 00-
LLIENHXXEHEPHbIX 3HaHUN

YMmeeT: pellaTb CTaHOapTHble 3adayn B Npodeccuo-
HamnbHOW AeATENbHOCTU C MPUMEHEHNEM eCTEeCTBEH-
HOHaYYHbIX U 0BOLLEVNHKXEHEPHbIX 3HAHUI

NMeeT HaBbIkM: NPOBEAEHUSI TEXHOMOMMYECKOrO KOH-
TPOSsi KAYeCTBa Cbipbsi Y NPOU3BOAMMON NPOAYKLIMM

2. MacnopT poHAaa OLUEeHOYHb

IX MmaTepuanoB no agucuuniimHe

Ne KoHTponupye- MHOeKc KoH- OueHo4YHble MaTepuansl TexHonorus/npouenypa
n/n Mble MOAY- Tponupye- HaMMeHoBaHue NeNe 3a- oueHuBaHus (cnocob KoH-
nwu/pasgensbl/te MOW KOMe- OaHun Tpons)
Mbl AUCUMNNN- | TeHuun (unm
Hbl ee yactu)
OrnK-2 . BnaHoyHoe/kOMNbIOTEPHOE
BaHk mecmoebix 3adaHuli
TeCTMpoBaHue
Benku CobecedosaHue (8orpochl
1. KoHTponb npenogasaTtenem
K 3a4emy)
MNoagroToBka K 3awu- KoHTponb npenogasa-
Te nabopaTopHon paboTsl TENnem
OriK-2 BrnaHou-
BaHk mecmosebix 3a-
HyknenHoBble danud HOe/KOMMbIOTEPHOE TecTu-
KNCNOTbI poBaHue
2.
CobecedosaHue (8orpochl
KoHTponb npenogaBsaTenem
K 3a4emy)
OrliK-2
MoproToBka K 3awm- KoHTponb npenogasa-
Te nabopaTopHon paboTbl Tenem
ButamuHbl
3. CobecedosaHue (8orpochbl
KoHTponb npenogasaTenem
K 3a4emy)
Kelic-3adaHue MpoBepka npenogasaTenem
Orl1K-2 . BbnaHo4Hoe/KomMnblOTEPHOE
baHk mecmoebix 3adaHull
4, TECTUPOBaHME
CobecedosaHue (8orpochl KoHTponb npenogasaTenem




PepMeHThI K 3a4yemy)
MogroToBka K 3awuTe na-
b KoHTponb npenogaesaTtenem
GopaTopHoI paboTbl
Kelic-3adaHue lMpoBepka npenogaBaTenem
Yrnesogpl OriK-2 . BnaHo4yHoe/koMNbIOTEPHOE
baHk mecmoebix 3adaHuli
TecTupoBaHue
CobecedosaHue (8orpochl
5. KoHTponb npenogasatenem
K 3a4emy)
MogroToBka K 3awuTe na-
o KoHTponb npenogasaTtenem
©opartopHon paboTsl
Jinnngpl Or1K-2 . BnaHo4Hoe/KomMnbIOTEPHOE
baHk mecmoebix 3adaHull
TECTMpOBaHue
6. CobecedosaHue (8orpocsbl
KoHTponb npenogasaTtenem
K 3a4emy)
MoaroToBka k 3awmTe na-
o KoHTponb npenogasaTtenem
©opartopHon paboTsl
O6wmeH Be- OrnK-2 . BnaHoyHoe/koMNbIOTEPHOE
baHk mecmosbix 3adaHuli
ecTs TECTMpOBaHue
7.
CobecedosaHue (8orpocsbl KOHTDOMb NDENONABATENEM
K 3a4emy) P Penon

2. OueHOo4YHble MaTepuanbl Ana HpOMe)KyTO‘-IHOﬁ atTTectTauummn

TunoBble KOHTPOJIbHbIE 3a4aHUA WU UHble MaTepuanbl, Heo6XxoAuMbIe ANA OLLEeHKM
3HaHMW, YMEHUN, HaBbIKOB U (UNn) onbiTa AeATENIbHOCTU, XapaKTepusylLwmnx 3Tanbl
chopMupoBaHMA KOMNEeTEHLUN B NpoLecce 0OCBOEHUA obpa3oBaTeNbHOW NporpaMmmbl

lMpomexyTodHaa aTTectauma obyyatouierocsa no AMCUMNAMHE NpoBoauTCa B (hopme Te-
CTMPOBaHUA N NpegycMmaTpuBaeT BO3MOXHOCTb nocnegyrouwero cobecenosaHus ( ak3ame-
Ha). Kaxabii BapuaHT TecTa BkMtodaeT 20 KOHTPOSbHbIX 3a4aHUM Ha MPOBEpPKY 3HaHWM
Kaxxabih buneT BknovaeT 3 KOHTPOSbHbBIX BOMPOCa Ha NPOBEPKY 3HAHWUNA.

3.1 TecTbl
3.1.1 WUndp n HanmeHOBaHUE KOMNETEHLUMN
OMnK-2: Cnoco6eH NPUMEHATb OCHOBHbLIE 3aKOHbl U MeToAbl UcCnenoBaHWUK
€CTeCTBEHHbIX HayK Ans peleHnsa 3agay npocgeccnoHanbLHON AeATEeNTbHOCTH

Ne 3agaHus TecToBOE 3ajaHNe C BapuaHTamMun OTBETOB U NpPaBUSIbHbIMU OTBEeTaMM
1 Benkun — aTo 6uononumepsbl, cocTosiLme U3
1. HykneoTngos
2. aMUHOKUCNOT
3. HyKkreonpoTtengos
4. MoOHOCaxapuaos
2 Kakme aMMHOKMUCINOTbI OTHOCSATCA K He3aMeHUMbIM?
1. rnvyuH
2. BanuH
3. rmyrtamuHoBas Kucrota
4. anaHvH
5. rMctuguH
3 Kakoe npoueHTHOe coaep)xaHue a3oTta B Moriekyne 6enka?
1. 21-23%
2. 15-18%
3. 12-14%
4. 70-80%




5. 25-28%

Kakune amuHokucnoTbl npuaaloT 6enkamMm OCHOBHbIE CBOMCTBA?
1. uUMKNNYEcKNe aMUHOKUCIIOTHI
2. MOHOaMUHOAMKapOOHOBbIE KUCTOTHI
3. AMaMMHOMOHOKapOOHOBLIE€ KUCIOTbI
4. MOHOaMWHOMOHOKapHOHOBbIbI KUCMOThI

YTo nexuT B ocHOBe MexaHU3Ma aenctensa epMmeHTOB?

1. Cnoco6GHOCTL (hepMeHTa CHUXKATb 3HEePruto akTMBaUumn

2. CnocobHOCTb hepMeHTa NoBLILWAaTb 3HEPTUIO aKTMBaLMK

3. CnocobHOCTb hepMeHTa MOHWXKATb KUHETUYECKYHO SHEPTUIO

4. CnocobHocTb hepMeHTa NoBbIWATb KUHETUYECKYIO SHEPIUIO
5. CnocobHOCTb hepMeHTa NOBbILLATL NOTEHUMAMNBHYI0 SHEPTUIO

MeTabonuamMom Ha3bIBaeTcH ...

1.06MeH BewwecTB, COMPOBOXAAMOLWMNCA OOMEHOM 3Heprum
2.COBOKYMHOCTb peaKLMin CUHTE3a BELLECTB B XUBbIX OPraHn3max
3.COBOKYMHOCTb peakLuMin pacnaga BeLLeCTB B XXMBbIX OpraHu3max
0OMeH 3Heprum

B coctaB monekynbl 1HK BxoasaT:
pubosa

ageHuH

ryaHuH

LUUTO3UH
Ae30Kcupunobosa
TUMUH

ypauun

Nogoh,rwh e

dDepmMeHTbI ABNAIOTCA:

1. perynsaropamu;

2. KaTanusaTtopamu;

3. akTMBaTOpaMm CcyoCTpaToB;

4. nepeHoCcUYMKamMu BELLECTB Yepe3 MeMOpaHy;

KodpakTop — aTo:

1. aKTMBHas 4acTb NPOCTOro PepMeHTa;

2. nokasaTenb aKTUBHOCTU DEPMEHTA;

3. 6enkoBas YacTb CMOXHOIo PEepMeHTa;

4. HeGenkoBas YacTb CrOXHOro )epmMeHTa.

lNMpocTeTnyeckasn rpynna — 3To:

1. 6enkoBas 4acCTb COXHOIO PepMeHTa;

2.cTabunmaaTtop CTPYKTypbl hepmMeHTa;

3.aKTuBaTOp CNOXHOro hepmeHTa;

4.npoyHoOCBA3aHHas ¢ pepMeHTOM HebenkoBas 4YacTb;

10

Mo Tuny peakuun cpepMmeHTbI NOAPa3aEeNATCA Ha:

1. okcmaasel, TpaHcgepassl, rmaponasbl, katanasbl, M130Mepasbl, acTepasbl;

2. okcupgopenykTasbl, M3oMepasbl, rmaponasbl, acTepasbl, Nepokcuaasbl, Nnasbi;

3. okcugopenykTasbl, rmaponasbl, nuasel, kapbokcunasel, U3omepasbl, nMrasbl;
4.okcugopeaykTasbl, rugponassl, TpaHcdepasbl, M3o0Mepa3sbl, nuasbl, nMrasbl.

11

KoHcTaHTa Mnxasanunca-MeHTeH — 3T0:

1. KOHUEeHTpauunAa cybcTparta, NPV KOTOPOWN CKOPOCTbL (PEPMEHTaTMBHOW peaKkuun co-

cTaBnsieT NONIOBUHY MakCUMarnbHOM;
2. onTUMarnbHasi KoHUEeHTpauusa cybeTpara;
3.K03PMDULIMEHT, OTpaXKaIOLLMIA 3aBUCUMOCTb CKOPOCTM peakumn oT Temneparypbl;
4. KOHUeHTpauusa cybcTpaTa, npu KOTOPOI CKOPOCTb peakuun MakcMarbHa

12

BenunuuHa koHcTaHTbI Muxaanuca-MeHTeH oTpaxaer:

1. cpoacTBO thepmeHTa K cybcTpary;

2.3aBMCUMOCTb CKOPOCTU peakunn OT KOHLUEHTpaumm hepmMeHTa;
3. aBUCUMOCTb CKOPOCTU peakumnn oT TeMnepaTypsl;




4.cpoacTBO hepMeHTa K UHMMBUTOPY;

13

ButamuHbl — 310!

1. HU3KOMONEKYNAPHbIE OpraHnyYecKkne CoeAMHEeHNA, BbINOSHAKOLME BaXHenwme 6uoxmmm-
yeckue u cmsmonormyeckme pyHKLMUN B XKUBbIX OpraHM3Max;

2. reHeTU4YeCKnin maTepman BCEX XUBbIX OPraHU3MOB;

3. 3anacHon nNMTaTenNbHbIN MaTepuan pacTUTENbHbIX KNETOK;

4. OCHOBHOW CTPYKTYPHbIA MaTepurarn KneTovHbix MembpaH;

14

Buonornyeckon pyHkumnen ButammHa E saBnsaercs:
1.dpakTop pocta
2.noBbIWEeHNe penpoayKTUBHOCTHU
3. aHTUremopparunyeckas
4.y4acTve B OKUCIINTENbHO-BOCCTAaHOBUTENBHbBIX pPeaKLmsax

15

ABUTaMMHO3:

1. n36bITOK BUTAMUHOB;

2. HejoCTaTOK BUTAMUHOB;

3. OTCYTCTBME KaKoro-nmbo BUTaMmHa;
4.HenepeHOCMMOCTb OpPraHM3MOM HEKOTOPbIX BUTAMUHOB.

16

FanakTomMaHHaH — 3TO:

1. NUHeNHBbIN romononucaxapug
2.pa3BeTBMEHHbIN roMononucaxapua
3.IMHENHBIN reTepononmcaxapus
4.pa3BeTBNEHHbIN reTepononucaxapug

17

dochonunuabl COCTOAT U3 ...

1. OCTaTKOB MMULIEPMHA, BbICLLMWX XXUPHbIX KACIOT U aMUHocnnpTa

2. OCTaTKOB IMULIEPUHA M BbICLUNX XUPHbIX KUCIOT

3. 0CTaTKOB IMMULIEPUHA, BbICLLNX XUPHBIX KUCMOT U yrnesoaa

4. OCTaTKOB rMULEepUHa, BbICLUUX XUPHbIX KUCNOT, docchOopHOMN KACNOTLI U aMMHOCNNPTA

18

Ha nepBom aTane katabonuama npoucxoauT pacnag 6enkoB u yrineBogoB COOTBETCTBEHHO
Ha ...

1. ATO

2. aMMHOKUCIOTbI U MOHOCaxapuabl

3. yanoBble MeTabonuThbl

4. npocTeNLne HeopraHnyeckne coeguHeHnst

19

Pacnag BbICLUMX XXUPHbIX KUCNOT NPEeUMYLLECTBEHHO uaeT no nyTu:
1.0ekapbokcnnMpoBaHus

2. BOCCTaHOBMEHUS

3. 6eTTa-okncneHus

4. anba-okucneHus

20

B CTPYKTYPHOM OTHOLUEHUU BCE NUNUALI ABNAIOTCA:
1.npocTbiMuK 3chupamu;
2.BbICLUMMM CrIMpTamu;
3.cnoxHbIMKU acdupamu;
4. NONUUUKNNYECKMMU CMpTaMu.

21

K kakomy knaccy oTHocutcs pepMeHT ankoronbaermaporeHasa ¢ uHgekcom Ko 1.1.1.1?
1.rmgponassbi;

2.TpaHcdepassbl;

3.n3omepasbl;

4.oKcuaopenykrasbl.
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Yto siBNfAieTcA 06NacTbio U3y4yeHUs AMHaAMU4ecKon Guoxmmun?

1.XmumMmun4yecknin coctaB OpraHn3mosB;

2.XMMMYECKMNE MPOoLECChI, Nexallme B OCHOBE onpeaeneHHbIX NposiBlIEHUI XU3He4eATENbHOCTMY;
3. COBOKYNHOCTb NpeBpaLieHuin BewecTB B OpraHM3me.

23

Kak Ha3bIBaeTcA BelwecTBO, C KOTOPbIM B3auMmoaemcTeyeT pepmMeHT?
1. anocepmeHT;

2. KOOEPMEHT;

3. U303H3UM;

4. cybeTpar;

24

Kapb6orngpasbl KaTanmsmpyroT ruapoNIuTUUYEeCcKoe pacluenneHne Monekyn
1. nunnpos

2.nonucaxapuaos

3.onurocaxapmagoB

4, benkos

25

Moyemy npu casure pH ot onTMMyMa aKkTUBHOCTbL (pepMeHTOB nagaeT?

1. u3MeHsieTCcsA CTeNneHb UOHU3aLMKU FPYNMNMPOBOK, BXOOAALMNX B aKTUBHbIA LIEHTP MO-
nekynbl ¢pepmeHTa

2. M3MeHsiIeTCa KOHhopMaLUsa akTUBHOIO LieHTpa

3.npoucxoauT geHaTypaunsi pepMeHTa

4. nameHsieTca KoHopMaLMsa anocTePUIECKOro LeHTpa

26

Kakum obpa3som mMoxxHO onpeaenuTb gencteue pepmeHTa?

1. no ybbInu cybeTpara

2.no NpMpoCTy KOHLEHTPaLun NPOoAYKTOB peakumum

3. MO M3MEHEHUIO NOTNOLLEHNs CBeTa onpeaeneHHoN ANNHbI BOSHbI
4. N0 N3MEHEHUIO KOHLLEHTpauMm pepMeHTaTMBHOro benka

5. N0 N3MEHEHWIO KOHLeHTpaunmn (bepMeHT-CyGCTpaTHbIX KOMMIEKCOB

27

3a nepeHOC aMMHOKUCIOT B pub0COMYy OTBEYaeT...
1. p — PHK (pubocomHas)

2. M — PHK (maTpuyHas)

3. T— PHK (TpaHcnopTHas)

4. n — PHK (MHdpopmaumnoHHas)

28

Mpouecc cuHTesa AT, naywmini CONpPsXKeHHO C peakuMsiMU OKUCIIeHUs NPY y4acTUU aHcaMm-
6nA gbixaTenbHbIX (PepMeHTOB, Ha3blBaeTCs:

1.cy6cTpaTtHbIM hoCOpPUITMPOBAHNEM;
2.boTOCMHTETUYECKNM hOCHOPUNNPOBAHUEM;
3. okucnutenbHbIM ¢hoccopunupoBaHuem.
4.¢poToCUHTE3OM
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Kakue cBsi3u paspywarTcs noa AencTBMeM amMmusnasbl?
1. nenTuaHble;

2. achupHble;

3. rnuko3ugHble;

4. BogopogHble.

30

dyHkunamm OHK saBnsloTca:

. XpaHeHue reHeTn4yeckom nHcpopmaumm;
nepepava reHeTU4YECKOM NMH(popMaLUM NO HacneacTBY JOYEPHUM KIleTKam;
MaTtpuua ons cuHtesa PHK;
y4acTne B OKUCITUTENBHbIX PeakUusiX.

PN

3.2 Kelic-3adaHus
3.2.1 lughp u HaumMeHo8aHUe KOMIemeHyuu




OMnK-2: Cnoco6eH NPUMEHATb OCHOBHbLIE 3aKOHbl U MeToAbl UCCnenoBaHWUMU
€CTeCTBEHHbIX HayK Ans peleHna 3aaad npodeccmoHanbHON AeATeNbHOCTHU

3adaHue: HOatb KpaTKue OoTBeTbl Ha cneayrouiune cCutyaumMoHHbIe 3aaaHnsA

Howmep
Bonpoca

TekcT 3agaHus
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Mpu KakoW KOHUEeHTpauuu cybcTpata PepMeHT, AN KOTOPOro MakcuMMmaribHasi CKOpoCTb npe-
BpaLleHus cybcTpaTa cocTtaBnseT 45. mkmonb/(MyH-Mr), a BennyunHa K., pasHa 0,002 monb, 6y-
AeT paboTaTb CO CKOPOCThLIO, paBHOM 1/2 MakcumMarnbHOn?

OtBeT: MNpu KoHUeHTpauuu cybetpaTta 0,002 monb. Pusnyecknn cmbicn KoHcTaHTbl Mu-
Xasanuca 3aKJil4yaeTcs B TOM, YTO OHa YUCIIEHHO paBHa KOHLUEeHTpauum cybcTpaTa, npu KOToOpown
CKOPOCTb peakuun coctaBnsieT 1/2 MakcumanbHOW.

33

OCHOBHbIM KpuUTepreM OLEeHKM BenkoB B NUTaHUMKU SBMASETCH HanuMuMe B HUX He3aMEHUMbIX
amMuHokucnoT. [lanTe Guonornyeckyto OLeHKy cnegyoLwmm rekcanentuaam:

a) rmy-acn-npo-ana-unc-rnu;

©) rny-acn-npo-ana-san-uuc;

B) rny-Ban-npo-Tpe-ana-rnu;

r) Ban-no-nus-tpe-ana-geH;

A) Ban-nen-meTt-Tpe-Tpu-nma.

OTBeT: Hanbonee NONMHOLEHHbIM C GUONOrMYEeCKON TOYKU 3PEHUA ABNAETCA rekcanenTmg

Ban-nen-met-tpe-Tpu-nu3. OH copepanT 5 He3aMeHNMbIX aMUHOKUCTIOT.

34

Kak 6ygyTt 3apshkeHbl YacTuubl 6enka npu pH 3,5 1 8,0, ecnu 3T atoro 6enka 5,57

OtBerT: Mpu pH 3,5 6enok 6yaeT 3apsbkeH nonoxurtenbHo. Mpu pH 8,0 6yaeT 3apsikeH oT-
puuaTenbHo.

35

Mpu anuTenbHOM Mnpueme aHTUOMOTMKOB MNK CynbdaHunamuaHbiX npenaparos y 4Yenoseka MoxeT
pa3BnTLCA rMNOBUTamMUHO3 BuTamnHa Bg.  [aiite otBeT: Yem 370 MoxeT BbiTh 06YCNoBneHo?

OteeT: BUTaMuH Bg cuHTesnpyeTca MuKpochnopoi kuweyHuka yenoseka. Mpu npueme aHTm-

6uoTukoB unu cynbgaHmnaMmmaHbIX NpenapaToB y YerioBeka pasBuBaeTcs Ausbakrepuos. Mo-
3TOMY He CUHTEe3UPYeTCA HYXKHOe KONIM4YeCcTBO BUTaMUHa.

36

Mpu oTpaBneHnn MeTaHONOM GONBHOMY Ha3Ha4alOT BHYTPb 3TAHON B KONMYECTBAX, KOTOpPbIE Y
3[0POBOr0 YerioBeka BbI3bIBAKOT MHTOKCMKaLMo. OObACHUTE, MOYEMY Takoe nedyeHue saBnsetcs ad-
(PEKTUBHBIM, ECITM U3BECTHO, YTO METAHOI BbICTPO OKUCNSIETCH B NEYEHW ankoronbaernaporeHason oo
dopmanbaermaa.

OTBeT: B paHHOM cnyyvae aTaHON SIBNSIeTCA UHTIMOUTOPOM KOHKYPEHTHOro Tuna. A KOHKY-
pupoBaHMe TaKoro Tuna 3aBMCUT OT KOHLEHTpauuu cybcTtpaTta. Ecnu koHueHTpauus cybcTparta
oyeHb Benuka( B JaHHOM criy4yae 3TaHoMna), TO OH BbITECHSAAET MeTaHON U3 coeAuHeHus c cep-
MeHTOM. O6pasoBaHue chopmanbaeruaa, KOTopbi yrHeTaeT HEPBHYIO CUCTeMy, NpeKpallaeTcs.

37

depMeHT caxapasa MOXET KaTanuanpoBaTb CneayroLine peakumu:

a) caxaposa + H20 = rnioko3a + pykTo33a;

6) padmHo3a + H20 = cppykTO3a + rnioko3a + ranakrosa.

Ecnu cybctpatom siBnsietca caxaposa, To Km = 0,05 mmonb, ecnu padduHosa, 1o Km = 2

MMoOrb. B Kakom crnydae npu oAMHaKOBOW KOHLEHTpauun cybcTpaToB CKOPOCTb peakuun 6yaeT 6onb-
we?

OtBeT: KoHcTtaHTa Muxasanuca xapaktepusyeT cpoacTBO cdepmeHTa K cybcTparty. Yem
MeHblUe BenuyuumHa Km, Tem 6onblie cpoacTBo chepMeHTa K cybCcTpaTy M Bbille CKOPOCTb peak-
umu. MoaToMy CKOpPOCTb peakLuu B criy4ae caxapo3sbl Bblille.

3.3 Bonpocbl kK cobecepoBaHuio (3ayem)

3.4.1 Wudhp u HaumeHoBaHUe KOMNemeHyuu




OMNK-2: CnocobeH NpUMEHATb OCHOBHblEe 3aKOHbI U MeToAbl UccrneaoBaHUWA ecTe-
CTBEHHbIX HayK ANns pelueHUs 3aaay npodeccuoHanbHON AeATeNbHOCTH

Bonpocskl
Homep TekcT Bonpoca
BO-
npoca
38 UTto aBnsieTca CTpykTypHon eaunHuuen 6enka? Kakmmun csonctBamn obnagaeTt 3To Belle-

CcTBO?

OtBeT: CTpyKTYypHOW eanHuueln 6enkoBon MOMeKyrbl SBMSIOTCA aMUHOKUCIOThI. B cocTtaB
Oenka BxoaaT 20-22 amMunHOKUCIOTbl. Bce GenkoBble aMMHOKUCIOThI SABMSOTCA O- aMUHOKMUC-
notemMu. Bce(kpome rmmumnHa) SBAsilOTCS ONTUYECKM aKTUBHBIMU BELLECTBAMM.

AMWHOKMCNOTHI SIBNSIOTCA aMdOTEPHLIMU COEQUHEHUSIMN, TaK KakK copepXaT aMuUHOrpynny
N KapOOKCUIbHYIO rpynmny.

39 CT1poeHune 6enkos.
OtBeT. 1. NepBuyHas cTpyktypa 6enka — nonunenTuaHasa Lenb, COCTosILLast U3 aMUHOKMC-
NOT, COeAMHEHHbIX NENTUAHON CBA3bLIO.
2. BTopuyHasa CTpykTypa — cnupanusaums nonunentuaHbIX Lenen nocpeacTBoOM BOAOpOA-
HbIX CBSA3€EN.
3. TpeTnyHas cTpykTypa — benkosas rnobyna, obpaszoBaHHast MHOXXECTBOM Pa3fNyHbIX CBS-
3el 1 B3aMMOAENCTBUIN (KOBaNEHTHbIX Y HEKOBaneHTHbIX)
4. YeTBepTnyHaa CTPyKTypa — accoumsLnsa HECKOMNbKUX NONuMnenTuaHbIX uenen, obpaso-
BaHHas NOCPeACTBOM HEKOBANEHTHbIX CBA3EN.
40 ®usnko-xmMMmyeckme cBomMcTea BEnKkoB: ocaxaeHune, geHaTypaums.
OTBeT:
Ecnn k pactBopy 6enka gobaeutb kakoe-nnbo rmapocunbHoe coeavMHeHue, TO YacTuupbl
Oenka arpermpyloT n 6enok BbinagaeT B 0CafoK. OTO ABNEHNE Ha3biBaeTCs ocaXaeHue Oenkos.
OcaxpgaTb 6enkn MOXHO OpraHV4YecKuMU pacTBOPUTENSAMM (aLETOH, STUMOBBIN CAMPT, N30MPOMW-
NOBbIA CNWPT, 3MPOM) UMM KOHLEHTPUPOBaAHHLIMW pPacTBOpPaMu HenTpasnbHbIX conen. lMpouecc
ocaxgeHune 6enkoB HeWTpanbHbIMK COMSIMU Ha3biBaeTCs BbicanuBaHve. OcaxaeHue npouecc 06-
paTuMbIN.
HeHaTtypauua — noboe HermgponuTnyeckoe paspylueHne KOH(OPMAaLMOHHOW CTPYKTYpbl
Oenka, npuMBoasLLEee K UBMEHEHMIO ero (PU3NKO-XMMUYECKMX CBOMCTB. [Mpn aTOM npoucxoaut pas-
pyLIEeHNe TPETUYHON CTPYKTYpbl Bernka 1 noteps BCcex ero nepBoHavanbHbIX HU3MKO-XUMNYECKNX
cBowcTB. [pouecc He 06paTUMbIN.
41 Knaccudukauns 6enkos.
OTBeT: benkn pasgensoTca Ha gBe Gonblune rpynnbl: NPOCTble (MPOTEUHbI) N CIIOXHbIE
(npoTengpl). NMpoTeunHsbl AenaTcs Ha:
AnbGyMuHbI — 6enkn, pacTBoprMble B BOAE.
mobynuHbl — 6enkun, HepacTBOpMMbIE B BOAE, HO pacTBOpMMble B COMEBbIX pacTBOpax
lMponamuHbl — 6enkn, HepacTBOPMMbIE HU B BOAE M B CONEBbIX PacTBOpax, HO pacTBOpMMble B
BOOHO-CMMPTOBLIX pacTBoOpax
[noTenuHbl — pacTBOpMMblE NULb B LWEeNoYHbIx pacteopax (0,2% pacTteope wenouu);
CnoxHble 6enkn KpoMe aMUHOKUCIOTHBIX OCTaTKOB codepXar Takke HeGenkoBylo unm npo-
cTeTuyeckyto, rpynny. OHu pasgenstoTcs Ha:
JIunonpoTeunHsbl, npeactasnsowme cobon coeguHeHne Genka ¢ KakuMm-nnbo XMponogobHbIM
BeLLeCTBOM;
MukonpoTeunHbl, cocTosiwme 13 6enka u kakoro-nubo yrneesoaa;
HykneonpoTeuHbl — coeanHeHne 6erka ¢ HYKIeMHOBLIMU KUCTTOTaMMU;
MeTannonpoTenHbl — COegMHeHMe aTOMOB MeTaroB ¢ 6enkom;
docdonpoTenHbl - COCTOAT U3 6enka n octatka POcEOPHON KUCTOThI U T.A.
42 Mepeuncnute Guonornyeckne dyHKUMM 6ernKoB.

OTBer:
1.Katanutuyeckas
2.PerynsaTopHas
3.TpaHcnopTHas
4.CokpatutenbHas




5.CTpyKTypHas
6.3awmnTHas
7.Pe3epBHas

43 Knaccudmkaumsa ammHOKMCNOT.

OTBeT:

MoHoamnHoMoHokapboHOBLIE

MoHoamnHoankapb6oHoBbIE

OnamnHomoHokapBGoHOBbLIE

OunamuHogukapboHoBbIe

"omouumknnyeckue

[eTepoumknmyeckme

44 YUTo Takoe Hykneosuapl?
OtBeT: Hykneo3udbl — COEANHEHUS], B KOTOPbIX MYPUHOBBLIE Y MUPUMUONHOBbLIE OCHOBA-
HUA CBA3aHbl C caxapoM prubo3on nnu Je3okCnprndo3omn.
45 Mpasuna Yapradda
OTBeT:
1. KONMWYeCTBO MOMEKyN ageHMHa paBHO KONMYECTBY MOMekyn TuMmuHa (A=T);
2. KONM4YecTBO MOJEKYN ryaHyvHa paBHO KONM4YecTBY Monekyn umntoaunHa (M=L);
3. KONM4ecTBO MOJIEKYN MYyPWHOBBLIX OCHOBAHUM pPaBHO KOMWYECTBY MOJEKYN MUPUMUOUNHOBBIX
ocHoBaHum (A+I=T+Ll)
4. KONMYEeCTBO OCHOBaHuK ¢ 6-ammHorpynnamum B uenax [HK paBHO KonuyecTBy ocHOBaHui C 6-
rmgpokcurpynnamm (A+L=r+T);
5. otHoweHwue (M+L)/(A+T) pesko oTnnyaeTtcs ans pasHbix Bugos OHK, HO nocTosHHO ang knet-
KM OOHOrO BMAA; 9TO COOTHOLLEHWNE HasblBaeTCcs (pakTopom crneumpmnyHoCTy.
46 Kakune BuTaMmnHbl OTHOCATCS K XKMPOPaCTBOPUMbIM?
OTBet: 3OTa rpynna BUTAMUHOB PacTBOPMMA B XMpaxX M OpraHMyeckmx pacTBOpPUTENsIX
(xnopocpopme, BeHsone, neTponeriHoM acumpe). K Hen oTHOcATes BUuTamuHel A, D, E, K.
47 Kakne cyHKUUKN BbINONHAET BUTaMuH K?

OTBeT: ButamuH K — aHTuremopparnyeckuii, npyuHMMaeT ydactue B akTMBaumm OepMeHTOB,
OTBEYAKLMNX 33 CBEPTbIBAHNE KPOBW.

48 Kakne BUTaMUHbI OTHOCATCH K BO4OPACTBOPUMbIM?

OTBeT: K BOOOPacTBOPMMbIM BUTaMMHaM OTHOCATCS BUTaMuHbI rpynnbl B, ackopbruHoBas
kucnota, 6BMOTUH, Nnapa-ammHoBeH30MHas KMcnoTa.

49 Butamun PP, ero pone B opraHuame.

OTBeT: HukoTMHOBas kucnota (HMauuH) U eé amug npegynpexgarT 3aboneeBaHve nern-
narpow (nopaxkeHWe KOXW Ha OTKPbITbIX MecTax Tena, NCUXu4eckne paccTponcTaa, anatuio, BbICT-
pYlO YTOMMSIEMOCTb, cepaLebneHne, CHKEHNE anneTumTa).

50 Yto Takoe UST Gernkos.

OTBeT: PacTtBopbl OenkoB siBNSAOTCA amdoTepHbIMKU anekTponutamu. MoxHo nogobpatb
Takoe 3HadveHue pH cpefbl npy koTopoM 6enok ByaeT anekTpoHenTpareH, TO eCTb Cymma ero no-
NOXUTEnNbHbIX 3apsAoB paBHa CyMMe oTpuuaTenbHblX 3apsgoB. Takoe 3HayeHne pH HasbiBaeTcs
n3oanekTpuyeckon Toukon (UN3T).

51 Knaccudukaumsa dpepmeHToB.

OTBeT:
PepMeHTbI fenATca Ha 6 KnaccoB B 3aBMCMMOCTM OT BMAA KaTanuampyemon peakuumné
1. OkcvpopenykTasbl — KaTanuampyoT OKUCIIUTENbHO-BOCCTAHOBUTENbHbIE peakumn BCeX TUMOB;
2. TpaHcdepasbl — hepMeHTbI, kKaTanusnpylolme peakumn nepeHoca rpynn aToMoB OT AOHOpP-
HOW MOIEeKyIbl K akLenToOpHOW;
moponasbl — YKOPST peakuumn rmaponutuyeckoro (C yyactnem BoApl) pacluenneHne cBa3en;
4. Jlvasbl — KaTanu3npylT peakuMm HermaponMTUYeckoro oTwensnieHme oT cybcTpaToB rpynn ¢
obpasoBaHMem OBOMHOW CBA3M Unu, HAobopoT, MpucoeanHeHne rpynn No ABONHbLIM CBA3AM;

w




5. WN3omepasbl — kKaTanns3npyoT B3auMHble NpeBpaLLeHns pasnnyHbIX U30MepoB;
6. Jlurasel — yCKOPSAIOT peakLmm CMHTE3a, COnpsXXeHHble C pacnagomM BoraTbiX SHEPrnen CBs3en.

52 Kakne Bugbl MHIMOMpoBaHNsa OepMEHTO Bbl 3HaeTe?
OtBeT: [Mpouecc nHrMbrnposaHnsa MoxXeT BbiTb 06pamumMbiM N HeobpamumbIM.
Ob6paTtumble HIMBUTOpPLI GbIBAOT:
KoHKypeHTHOro gencrems
BeckoHKypeHTHOe MHrMbupoBaHve
CwmeluaHHOe UHrmbnposaHue
53 YT0 Takoe aBUMTaMUHO3bI, TMMNO- U FTMNEPBUTAMUHOSbI.
OTtBeT: C HapyLwweHneM MOCTYMMEeHNss BUTAMWHOB B OPraHn3M CBSi3aHbl 3 MpuHUMIManb-
HbIX NAaTONOrMYECKNX COCTOSHUA: HEAOCTaTOK BUTAMUHA - TMNOBUTAMWHO3, OTCYTCTBUE BUTAMMUHA -
aBUTaMWHO3, N N30LITOK BUTAMMHA - TMNEPBUTaMMUHOS.
54 Okcupopeaykrasbl.
OtBeTt: Okcupopeayktasel —  (DEpPMEHTbI,  KaTanuaupylowme  OKUCIIUTErNbHO-
BOCCTaHOBUTESbHbIE peakunn BCex TUMoB.
Knacc genarca Ha aBa nogknacca:
1. permpporeHasbl — kKaTanvM3upyloT NepeHOC aToMOB BOAOPOAa OT AOHOpa K NobomMy ak-
uenTopy.
2. OnekTpoHasbl — KaTanuanpyloT NEPEHOC 3NEKTPOHOB
LeaudpozeHasbl NpeacTaBnaioT coO0n ABYXKOMMNOHEHTHbIE hepMeHThIl. B 3aBucumocTn ot
XMMUYECKON Npmpodbl KodhakTopa OHU NOAPa3AenstoTcs Ha:
MupugnHsaBucMMble gernaporeHasbl, Ha3pobHble KOWEPMEHTOM KOTOPbLIX SABMASETCH HUKO-
TuHamugageHnHanHykneotus (NAD) u HukoTuHamugguHykneotnadgocdat (NADP).
dnasBuH3aBncuMble gerngporeHassl (hrnasonpotenpl), Porib NPOCTETUYECKOW rPynnbl B KO-
TOPbIX BbINOMHAT doriaBuHageHnHanHykneotng (FAD) n conaBuHageHuHMoHoHykneotus (FMN).
K nogknaccy anekTpoHa3s 0THOCUTCA LIUTOXPOMHAs cuctema.
55 YTo Takoe kapborngpasbi?
OTBeT: Kapboeudpasbl — hepmMeHTbl, KaTanuanpyloLime rmaponuTnyeckoe paciiennexme O-
WOHOW CBSI3M B ONWro- 1 nonucaxapugax. CneundudHocTb 4ENCTBMSA onpeaensieTcs KoHurypaum-
LLLennsseMon CBA3n (o- UK B-CBA3b), a Takke NPUPOAON MUKO3MAHOMO OcTaTKa.
Mo mexaHn3My OeNCTBUS pasnMyaloT TP OCHOBHbIX TUNa kapbormgpas:
anuko3uda3bl OEVCTBYIOT Ha onurocaxapa C COXpaHeHWeM Kodurypaumm pacliennsemon
oTWennaAs Hepeayuupyrlowwuin ocTaTtok MoHocaxapupa. B 3aBucMmocTn OT  KOHdurypauum
NsSieMOou CBA3KN (PpepMeHTbI, JeNCTBYIOLUME Ha MMNKO3UNbHbIE COeAMHEHUSA NOAPa3aensoTCs Ha a- U
b3naasbl. Hanpumep, B-cbpykTodypaHosngasa, a-ranakrosmaasa;
3HAO2/IUKaHa3bl KaTanu3upylT HeynopsaoyYeHHOe pacluenfieHne BHYTPUMOIEKYNSAPHbIX
WOHBIX CBA3eW  nonucaxapvpga C oOpas3oBaHMEM B HayanbHOW CTaguu TMApONM3a KpYMHbIX
EHTOB pPasfnMYHON BeNUYUHbI. KaTtanuTudeckuii akT MOXeT NpOoUCXOOUTb B TouKaxX yAaneHHbIX OT
Monekynbl. MMpu 3ToM ObICTPO CHMXAETCs MOJSIEKYNsipHass macca cybcTpaTtoB M ero BA3KOCTb.
1bIMW NpeAcTaBUTENs MU UX ABMSIOTCS o-aMurasa, MHynmMHasa.
3K302/luKaHa3bl KaTanusnpyl nocnegoBaTernbHOe OTlWenfneHne parmMeHToB paBHOMU
iHbl (MOHO WNU AucaxapoB) OT HepeayuMpylollero KoHua nonucaxapuga (rniokoamunasa, f-
Ba). Mpn aTOM MonekynsipHass macca cybCcTpaToB M €ro BA3KOCTb CHUXaeTCA OTHOCUTENbHO
HHO.
56 Bce nu moHocaxapuapl ABNATCS BOOCTaHABNUBAKOLLMMN?
OTBeT: TONbKO anbAo3bl.
57 Kakue KoMnnekcbl HyKNenMHOBbIX KACHOT 1 6enKkoB Bbl 3HaeTe?

OT1BeT: K HyKneonporengam OTHOCATCA pM6OCOMbI, XPOMOCOMbI 1 BUPYCbI.

M3omepasbl.

OtBeT: /3omMepasbl (K®. 5)- BbI3biBalOT NpeBpaLleHus B npeaenax ogHOoM MOMeKynbl, Ka-
TanM3npyrT BHYTPUMOIIEKYIISIPHbIE NEPECTPOVKK. B 3aBMCMMOCTU OT cneumndmyecknx ocobeHHo-
CTEN 3TON NEepecTPOnKN OHWM Noapa3nenarTcs Ha 5 NoAKCnaccos.

1. K& 5.1. — pauemasbl M anumMepasbl OCYLLUECTBMSKT pauemMauuio aMMHOKUCIOT (Hanpumep,
anaHuHpauemasa katanusupyeT peakuuio L-anaHuH <> D-anaHuH) nnum anumepusaumio caxa-

pos (UDP-rnioko3oanMMmeppasa katanusmpyet peakunio UDP-rniokosa <> UDP-ranakrosa);




2. K® 5.2. — uuc-TpaHc-M3oMepasbl Bbi3blBal0 U3MEHEHME TeOMEeTpUYeckon Kodurypaumm y
OBOVHOW CBA3M cybCcTpaTa;

3. K& 5.3. — BbICOKOMOMEKYNSAPHbIE OKCUAOPEAyKTasbl KaTanuavpyloT MpeBpalleHus anbao3 B
KeTo3bl, ocyLecTBnaT okucneHne CHOH-rpynnel ¢ ogHOBpEMEHHbLIM BOCCTAHOBIEHUEM CO-
cepHer C=0-rpynnbl;

4. K& 5.4. — BbicOKOMOMEKynsapHble TpaHcdepasbl (MyTasbl) NEPEHOCAT rpynny ¢ OAHOW 4acTu
MoneKyrbl cybcTpaTa Ha ApYryto YacTb TOW Xe MOMeKyrbl;

5. Ko® 5.5. — BbIcOKOMONEKYNsApHbIE Nnasbl OCYLLECTBNSAT peakLmio AeuuKknusaumm ogHoro Tuna
KOmnbLia 3TOM MOJIEKYIbl B APYrYHO.
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AHTUBUTAMUHDI.
OTBeT: AHTMBMTaMMWHbI — BELLECTBa NOAaBNALINE aKTUBHOCTb U BMoxmmuyeckne goyHk-
UuKn BUTaMUHOB. [0 MexaHn3My OencTBuSA 3T1 BeLlecTBa NOAPa3nensoTca Ha Tpy rpynnbl:

1. CTPYKTypHblE aHanorM BUTaMUHOB — COEQMHEHMUS UOEHTUYHbIE MO XMMUYECKOW CTPYKTY-
pe C BUTaMMHaMM, HO OTMYatoLLMECs] KaKOW-NMBO ogHOM (OYHKLMNOHANBHOW rpynnon oT
BUTaMUHOB;

2. bepmeHTbI, pa3pyLualoLme BUTaMUHBI;

3. coeaunHeHus, garolime NpoYHbIE KOMMEKCHl C BUTaMUHaMM.
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Knaccudvkaums nunugos.
OtBeT: o CTpyKTYpe NMNuabl MOXHO NOApPa3AenuT Ha TPW rpynnbl:
» NpOCTble NMUNnAbl — K HUM OTHOCATCSA TOJNbKO 3doUPbl XXMPHbIX KUCIOT 1 cnupToB. Cloga oTHO-
CSITCSI: XKMPbl, BOCKM U CTepuabl;
» CNOXHble NUNnAabl — B X COCTaB BXOAAT XUPHbIE€ KMCIOTbI, CIUPTbI U APYrMe KOMMOHEHTbI
pa3nMYyHoOro XMMMYeckoro ctpoenust. K Hum otHocsaTcs pocchonmnuabl, rmvkonunnasl U T.4.;
» NpOM3BOAHbIE NMUMUAOB — 3TO B OCHOBHOM XXMPOPACTBOPUMbIE BUTAMUHbBI U UX MPEeALIECTBEH-
HUKWN.
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Kakue He3aMeHUMble aMUHOKUCIIOThI Bbl 3HaeTe?
OTBeT: M3BeCTHbl 8 HE3AaMEHUMbIX aMWUHOKWUCIOT: BanuH, NenunH, U3onenumH, METUOHMUH,
TPEOHWH, NN3WH, PeHnNanaHuH, TpuntTodaH
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Knaccudmkauus yrnesoaos.

OTBeT: YIMEBOAbI

MOHOCAXAPUIbI ONNTOCAXAPUAbI MONNCAXAPUAbI
MOHO3bI (oT 2 po 10 ocTaTkoB MOHOCaxapuaoB) (cBbiwe 10 ocTaTkoB MOHOCaxapvag
(ot 3 oo 1£ C-aTomoB)

Mpoun3soaHblie "eTepononucoxapu
MaHocaxapuaos

MMOHOﬂmcoxapmgH

YpoHoBble ApoBbie
KUCNOTbI KMCNoTbI nukoaungpbl dococaxapa

62

Kakne BuTammnHbl OTHOCATCSA K rpynne B?
OTBeT: B rpynny ButammHoB B BxoasaT:
B;1 — TMaMuH (@HTUHEBPUTHbIN)
B, — pnbodnaBuH
B; — naHTOTEeHOBas kucnoTta (aHTUAEePMaTUTHBIN)
Bs — NpmaoKcuH (aHTuaepMaTuUTHBIN)
B. — cbonueBas kucnoTa (aHTMAHEMUYECKIN)
B1, — umaHkobanammH (aHTMaHeMUYECKNIA)
PP — HukoTuHOBas kncnota (aHTunennaprmyeckmin)
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Kakue peakummn kaTanuavpyroT nuasbl?




OTtBeT: PepMeHTbI 3TOr0 Kracca KaTanusupylT pasHoobpasHble peakuuu pacnaga W CuH-
Tesa. B 3aBMCMMOCTM OT TOro, Kakasi CBSI3b paclUennseTcs unn, HaobopoT, oGpasyeTcs, BblAensaoT
yrnepoa-yrnepos, yrinepoa-k1ucrnopog, yrnepoa-asoT nuasbi.
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Mouemy AT® aBngaeTcs akKyMynsiTOPOM IHEPrMm KNeTkn?
OTBeT: Makpoapruyeckasi cBA3b borata aHeprven, npu e€ paspbiBe Bbigenserca 6onb-
LLIOE KONMYECTBO 3HEPrnM B AecATKM pa3 bonblue, YeM npu paspbiBe 0O6bIYHON CBA3W, MOITOMY
ATO aBnaeTca akkyMynaTopoM 3HEPrUM B KMBOM OpraHuU3Me.
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UTto Takoe aHeprus aktnsaunun?

OTtBeT: OTa aHeprus npeacTaBnseT cobon pa3HOCTb OOLLEN SHeprum pearvpyoLmx mMore-
Kyn 1 aHeprum 8036yx90eHHo20 rnepexodHo20 cocmosiHus. Yem Bonblue aHeprus akTmsauun B pe-
armpytoLlen cucteme, TeM BblLLE SHEPTreTUYECKUI Gapbep U TEM HUXKE CKOPOCTb peakLuu.

66

OcobeHHOCTM hepMeHTOB Kak BMONMOrMyecKknx kaTanm3aTopoB.
OTBeT:
Bbicokasi akTMBHOCTb (DEPMEHTOB;
ObpaTtumocTb gencTens epMeHTOB;
CneundunyHOCTb OENCTBUSA (PEPMEHTOB;
JTabunbHOCTb (4YBCTBMTENBHOCTD).
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Kakune nyTn pacnaga aMMHOKUCIIOT Bbl 3HaeTe?
OTBeT: cyuiecTeyeT 2 nyTn pacnaga aMMHOKUCIIOT! ,El,eKap60KCVIJ'IVIpOBaHVIe n ge3ammHunpoBa-
Hune

68

YT0 onucbiBaeT ypaBHeHne Muxasnuca-MeHTeH?
OTBeT: ypaBHeHWe Mwuxasnuca-MeHTeH onucbiBae 3aBUCMMOCTb CKOPOCTU (DEPMEHTaTUBHON
peakuum OT KOHLeHTpaumn cybeTpara.
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Kakve nyTv cuHTe3a amMUHOKUCIOT Bbl 3HaeTe?
OTBeT: cywecTByeT 3 NyTU CMHTE3a 3aMEeHUMbIX aMUHOKWCIOT: BOCCTAHOBUTENbHOE aMUHU-
poBaHWe, TpaHCaMUHUPOBaHWE Y NPBPaLLEHNe OAHON aMUHOKUCHOThI B APYrYHO.
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I'Iouemy npu noOOM OTKIOHEHUM OT OMNTUMANbHOrO 3HAaYeHust pH yMeHbLIaeTCA akKTUBHOCTb
depmeHTa?

OTBeT: 3TO NPOUCXOAMUT MOTOMY, YTO U3MEHAIOTCA 3apsAabl PYHKLMOHAMNbHbLIX rPYMNn akTUBHOIo
LeHTpa pepMeHTa.
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Moyemy Npu yBenuyeHun TemnepaTypbl Bbille ONTUMArbHOrO 3HAYEHUS1 YMEHbLLIAETCS aKTUB-
HOCTb cbepMmeHTa?
OTBeT: 3TO NPOUCXOAMT BCNEACTBUE TEPMUYECKON AeHaTypaumm 6enka dhepmeHTa.
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Kakue ancaxapuapl SBRsSOTCS peayLmpyrowmnumm?
OTBeT: peayuupyroLLMMN ABRSIOTCA AMcaxapuibl, KOTOpble UMEKT CBOOOAHBIN MMNKO3UAOHbIA r1a-
POKCUI 1 CNOCOBOHbLI BOCCTaHaBMNMBaTb peakTuBbl TonneHca n denuHra.
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ABnsieTca nu CTpykTypa Kpaxmana OgHOPOAHON?

OTBeT: HeT He aBnseTcd. Kpaxman cocTout ns 2 dopakumin: amnosbl U aMnnonekTuHa. AMunosa-
NMHENHBIN NonMcaxapug, COCTOSALLMIA U3 OCTATKOB MOKO3bl, COEAUHEHHbIX a-1,4 rMUKO3UAHBIMU CBS-
39MU. AMUINOMNEKTUH — pa3BeTBIIEHHbIN roMoronucaxapu, CoOCTOALMA U3 TNI0KO3bl, COEAMHEHHON O-
1,4 v 0-1,6 rMUKO3NAHBIMU CBA3SMM.
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Kak npoucxoauTt AUCCUMmUNAUNA XXUPHbIX KUCIOT.
OrtBeT: pacnag XXUpPHbIX KUCNOT NpOoTeKaeT Nno Nyt Tak Ha3biBaemMoro B-OKI/ICJ'IeHI/IFL
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Kakve depMeHTbl raponunsytoT Xupbl?
OT1BeT: (hbepMeHTbl, TMAPONU3YIOLLME XMPbl, Ha3biBalOTCA nunasbl. OHM OTHOCATCS K Knaccy
Kugponas, nogknaccy actepas.
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Kakue chepMeHTbI kaTanuampyoT ruaponns 6enkos?
OTBeT: NpOTEONUTUYECKME (DEPMEHTDI
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Kak 3aBUCMT CKOPOCTb peakumn OT KOHLEHTpaUuun doepmeHTa?




OTBeT: 370 NpsiMas 3aBUCUMOCTb. BripaxaeTcs ypaBHeHnem V = k[E],r/J,e V - CKOpOCTK (hepMeH-
TaTMBHOW peakumu; kK — KOHCTaHTa nponopumoHansHocTy; [E] — koHUeHTpauua depmeHTa. OgHako
Takas 3aBMCUMOCTb HabnogaeTcs TONbKO B HAYarbHbIN NEpUO peakuun, Korga KoHUeHTpaums cy6-
cTpaTa [S] HaxoguTcs B M30bITKE MO OTHOLLEHUIO K KOHLEeHTpaumm depmenTa [E]: [S] >> [E].
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YTo ABNsIeTCS1 OCHOBOW NEKTUHOBLIX BELLIECTB?
OTBeT: OCHOBY MNMEKTUHOBbLIX BELWECTB COCTaBIIAET noninranaktypoHoBaaA KMCroTa
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B yem 3aknovaeTca ponb LuMKnia TpMKapOOHOBLIX KUCIOT?

OtBeT: Linkn Kpebca — 3TO KnoyeBOWM 3Tan AbIXaHWUsi BCEX KIETOK, UCMONb3YHOLWNX KUCO-
pod, LeHTp nepecedyeHnss MHOXecTBa MeTabonuyecknx nyten B opraHuame. Kpome 3HaumMTenbHOWM
3HEepreTM4ecKon ponu LMKy OTBOAUTCS TakkKe WM CyLeCTBEHHas nractuyeckas dyHKUMs, TO eCTb
3TO BaXHbI MCTOYHWUK MOJIEKYN-NPeAeCcTBEHHNKOB, U3 KOTOPLIX B X04e APYrnX OMOXMMUYECKUX
npeBpaLLEeHNA CUHTE3UPYIOTCA TakMe BaXkKHble ON1S KU3HeOEeATENbHOCTU KIEeTKU COedMHEHUs Kak
aMUHOKUCIIOTbI, YINEBOAbI, XXMPHbIE KACMOThI U Op.
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M3 Kakmx aTanoB cOCTOUT cuHTe3 benka?

OTBer:

1. AkTuBauma amumHokucnot. Kaxaas n3 20 aMmMHOKUCNOT 6enka coeauHseTcsl KoBaneHTHbI-
MU cBasaMu Kk onpegenénHon T-PHK, ncnonbsysa aHepruio AT®. Peakuns katanuayeTtcs cneumanu-
31MpPOBaHHbLIMW PEPMEHTAMU, TPEOYIOLLMMUN NPUCYTCTBUSA MOHOB MarHusl.

2. UHnuymauma 6enkoBon uenu. n-PHK, cogepxallas nHdopmauuio o gaHHoM benke, cBs-
3bIBAeTCH C Marnon Yactuuen pubocomMbl U C UHULIMUPYIOLLEN aMUHOKUCITOTOW, MPUKPENIEHHOM K CO-
oteetcTBytowlen T-PHK. 1-PHK komnnemeHTapHa ¢ Haxogswumca B coctaBe M-PHK Ttpunnetom,
CUrHaNM3npyrLWUM o Havane 6enkoBown Lienu.

3. AnoHraums. MNonvnenTngHas Lenb yaMHAETCS 3a CYET nocrnefoBaTeNbHOro npucoeamHe-
HUS aMUHOKMCIIOT, KaXkaas M3 KOTOpbIX AOoCTaBnsieTcs K pubocome 1 BCTpanBaeTcsl B onpedenéHHoe
nosioxxeHne npu nomowym coorsetcTyowen 1-PHK. B HacToswee Bpems reHeTU4ecknin kog nosiHo-
CTbI0 paclumMdpoBaH, TO eCTb BCEM aMMHOKWUCIIOTaM MOCTaBMeHbl B COOTBETCTBME TPUMMETbI HyK-
NeoTnaoB. OMoHrauns OCyLLEecTBASETCA NpM NOMOoLLM BEnKoB UUTO305 (Tak Ha3biBaeMble pakTopbl
anoHrauun).

4. TepmuHauums. Nocne 3aBepLUeHNs CUHTE3a Lenu, 0 YéM CUTHanNn3npyeT eLlé OauH crneuu-
anbHbIi kKogoH n-PHK, nonunenTtug BeicBoOOXaaeTCa 3 pubocoMbl.

5. CBopaunBaHue M npoueccuHr. Ytobbl NnpuHATL 0ObIYHYIO dhopMy, GEnok JoImKeH cBep-
HYyTbCH, 00pasys Npu 3TOM ONpeAenéHHy NPOCTPAHCTBEHHYO KOHUrypaumo. [1o unm nocne cBo-
payvMBaHuWs NONUMNENnTUg MOXET npeTepneBaTb MPOLIECCUHI, OCYLLUECTBASKLWUNACA hepMeHTamu u
3aKMYaLWunecs B yaaneHun NUWHUX aMUHOKUCIOT, NpucoeanHeHnn ocdaTHbIX, METUMBHBIX U
OpYrux rpynn u T. .
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YT0 Takoe okucnutensHoe docdopunuposaHue?

OtBeT: [Npy nepeHoce SMNeKTPOHOB Ha OTAEMbHbIX y4YacTKax AblXxaTenbHOM Lenu BblaenseTcs
3HauuTenbHOE KonnyecTso cBoboaHON aHepruun. [Ing Toro 4Tobbl UCNOMNb30BaTh OCBOOOXAAKOLLYIOCS
CcBODOOAHYO 3HEPTUO, B MUKPOBHOWM KNeTke UMEeTCst MeXaHM3M, 00beaMHAOLWNIA B €ANHbIA MPOLIECC
BblgeneHve aHeprum n obpasoBaHune GoraTbix aHeprven gocdartHbix csasen (AT®P). ToT npouecc
Ha3blBaeTCAOKUCNUTENbHbLIM pochopmnnmupoBaHuem.
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YT0 Takoe rmukonms?
OTBeT: pacnag rekcosbl 40 NMPOBMHOMPaALHOM KUCOThl HA3bIBAETCS MINKONTN3OM.
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Kakolh kohepMeHT sBNsSeTCst UCXOL4HbIM BELLECTBOM B NMPOLECCE CUHTE3A XKUPHbIX KUCMOT?
OTBeT: aueTun-kogepmeHT A.

Kakne bepmMeHTbl rmaponuaytoT Kpaxman U rMKoreH?
OTBeT: a-AMunasa — OeKCTPUHUPYIOWNA depMeHT, NpeBpaLlaoLLMin MOMEKyny Kpaxmana B ux
OCKOMKM. OHa MHTEHCMBHO pa3XmxaeT KpaxMmanbHbIN KNenucTep, OeNCTByeT Ha rybuHHbIe TOMb-
ko a-1,4-rnuko3ngHele cBa3n 6e3 onpegeneHHoro nopsiaka. lpu amom obpa3syromcsi 0eKCMpPUHBbI
u HeborbWoe Konu4ecmeo Masibmosbl.
B-AMunasa — ocaxapuBalowmi (PepMeHT, rMAponu3yeT B Kpaxmane Kaayt BTopy o-1,4-
rMUKO3NAHY0 CBSI3b, HAYMHAsS C HEpeayuupyoLwwero KoHua nonvcaxapugHon uenu. Npogykramu
peakuun SIBNSAOTCA ManbTo3a He Oonblioe KONMMYECTBO BbICOKOMOSEKYNAPHBLIX OEKCTPUHOB,
Ha3blBaeMbIX B-aMUNOAeKCTPUHAMMU.
[nokoammnasa paclienngeTt B Mosiekyne kpaxmana o-1,4- n a-1,6-rnmko3ngHyo cBsa3b.




84 Yto Takoe remumuenntonosbl?
OTBeT: N'eMyLenmnonosbl — CAOXHasa CMeChb NonmMcaxapuaos, He PacTBOPSOLWMXCS B BOAE, HO
pacTBOPMMbIX B LLENOYHbIX pacTtBopax. OHKM Bcerga conyTCTBYHOT Lenmono3e; B 6onbLnx Konu4ve-
CTBax cogepxarcs B COrome, ceMeHax, oTpybsax, ApeBecuHe. B kykypy3HbIX nodyaTkax (B-kcunaH).
CoBMECTHO C LIeNI030W BbIMOMHSAT CTPYKTYPHYI PyHKUNIO.
85 Kakne epMeHTbl rMaponmn3ytoT NEKTUHOBLIE BeLlecTsa?
OTBeT: NpOTONEKTMHA3a, NonMranakTypoHasa, NeKTMHacTepasa.
Hanuwwute cTpykTypHYyt0 hopmyny Lienntonosol
OTBeT:
CH,OH CH,OH CH,OH CH,0H
Q [e) [e) o O -
.. 0 \ \
OH OH OH OH
86 Ckonbko TvnoB PHK npucyTctByeT B XMBOW Knetke?
OtBeT: Knetku cogepxat Tpu oCHOBHbIX Tvna PHK:
1.pubocomanbHyto — pPHK. OHa BxoguT B cocTaB pnbocom, y4acTByeT B (hOPMMPOBAHNA CTPYKTYpbI
pnbocoM, Ha KOTOpbIX MpoucxoauT cuHTe3 Genka. MimeeT Gonbluyto MOMeEKynspHyt maccy (8o
2.10%;
2.1paHcnopTtHyto — TPHK. [lepeHoCUT aMMHOKMCNOTBI K MECTy cuHTe3a 6enka. OTO HM3KOMOIEKy-
NApHbIE HyKNenHoBble kncnoTbl (23000-30000);
3.maTpuyHyo (MHopmaumoHHy) — MPHK. TMepenaet cuntaHHyto eto uHopmauyuo ¢ AHK Ha cun-
Te3NpyeMblin BENoK, BbIMOMHAET poflb MaTpulbl NpU CUMHTE3e nonunenTugHon uenu. Kaxgas m3 Hux
BbINOMHAET cneundmr4eckyto porb B npouecce buocmHTesa benka.
87 HanunwwuTte cTpykTypHyto doopmyny monekynbsl ATO
OrtBeT:
N H,
N
N:\/'[ > 2 i 1o
N~ N cH, — o-P—O0=— 0"P"O = 07"
oL " ‘OH OH H
1 4
2 3
H
OH OH
88 B Kakumx KneTouYHbIX opraHennax npotekaeT cUHTe3 benka?
OTBeT: pubocomax
89 Kakne cyHKUUKN BbINONHAET BUTaMUH A B OpraHu3ame yenoseka?
OTBeT: BUTaMuH A y4acTByeT B OKUCIMTENBbHO-BOCCTAHOBUTESNbHbIX NpOLieccax, perynsiumm cuH-
Te3a 6enkoB, cnocobcTByeT HOpManbHOMY OOMeEHY BelecTB, OYHKLUN KNETOYHbIX U CyOKNeTou-
HbIX MeMOpaH, UrpaeT BaXHYH posib B POPMUPOBAHUN KOCTEN U 3yOOB, a TaKKe >XXMPOBbIX OTIO-
XEHU; HeobxoaMM ANnA pocTa HOBbIX KIETOK, 3aMednsieT npouecc crapeHus.ButammH A nog-
OepXMBaeT HOYHOe 3peHne NyTém obpasoBaHMsA NUrMeHTa, Ha3biBAEMOro podorncKH, CnocobHOro
ynaBnuBaTb MUHMMArbHbIA CBET, YTO OYEHb BaXXHO AN HOYHOro 3peHus. OH Takke cnocobcTBy-
eT YBMaXHEHWIO rna3, ocOOEHHO YrofkoB, NPefoXpaHsia MX OT MepecbiXxaHus U NocneayoLero
TPaBMMPOBaHUSI poroBuLbl. BuTamuH A NpuHMMaeT yvyacTue B CMHTE3€ CTEepPOUOHbIX FOPMOHOB
(BKMOYast NporecTepoH), cnepmaToreHese, SABMSAETCA aHTarOHWCTOM TUPOKCMHA — FOpMOHa Lu-
TOBWHOW XXeneasbl.
90 UTo Takoe BUTAMUHOIIOLOOHBIE BEIIECTBA?

OTBeT: ButammHonogobHble coeauHEHNs OTHOCATCA K BUOMOrMYecKn akTUBHLIM COeaNHEH U-
AIM, BbINOJTHAOLLMM pasfuyHble U pa3Hoo6pasHble (PYHKLUM B OpraHn3me.

ButammnHonogo6Hble BelecTBa - 3TO rpynna opraHUYeckuX COeAMHEHWIA, KoTopble Nno-
0o6HbI BUTaMUHaM, HO He obnaaaloT BCEMU UX CBOMCTBaMU. B oTnuuYMe OT UCTMHHBLIX BUTaMUHOB,
GONbLUNHCTBO U3 HUX MOXET CUHTE3MPOBAaTbLCA B HEOOXOANMbIX KONUYECTBaX B OpraHn3Me 4YenoBeka
B npoLiecce HopmarnbHoro Metabonuama.

ButammnHonogobHble coeanHeHust No CBOMM OUONOrMYEeCcKMM CBOWCTBaM CXOAHbl C BU-
TaMUHaMn, Ho TpebytoTcs 06bl4HO B Bonee 3HadyuTenbHbIX konuvecteax. Kpome Toro, HegoctaTou-




HOCTb BUTaMUHOMOAOOHLIX BELLEeCTB HabnogaeTcs KpaliHe pedKo, Tak Kak UX cofep)aHue B Nnoece-
OHEBHOW NuLLE TaKOBO, YTO Aaxe B CrydYae o4eHb HecGanaHCMpOBaHHOIO NUTaHUS YeroBek nony4ya-
€T MoYTU BCE M3 HUX B JOCTATOYHOM obbeme.

3.3 Bonpochbl K 3awmte nabopaTtopHbIx paboT
3.3.1 Wudpp u HaumeHogaHUe KoMremeHuuu

OMNK-2: CnocobeH NpUMEHATb OCHOBHblEe 3aKOHbI U MeToAbl UccrneaoBaHUWA ecTe-
CTBEHHbIX HayK Ans pelueHUs 3aaay npodeccnoHanbHON AeATeNbHOCTH

Bonpochki
Homep Bonpo- TekcT Bonpoca
ca
91 O yeM roBopsi «UBETHbLIE» peaKkumm Ha 6enkun?
OT1BeT: 06 aMMHOKNCNOTHOM cocTaBe BenKoB.

92 Ha yem ocHoBaH meToA onpeaeneHns sutammia C?
OTBeT: OnpeaeneHne cogepxaHus ButammHa C OCHOBaHO Ha ero crnocobHOCTN BOCCTaHaBMM-
BaTb 2,6-AnxnopdeHonuHaoeHon.

93 Kakune kavecTBeHHble peakuumn 4atoT TnaMuH n pubodnasnH?

OTBeT:_[lnasopeakums Ha ButamuH B; Peakuus okvucneHus TmamuHa B TMoxpoMm, Buta-

MUH B,(pnbodnaBuH) - peakums C LMHKOM 1 CONSIHOW KMCINOTON
94 YT0 siBNAeTca cybcTpatoM Ans NpoTEONUTUYECKUX hepMeHTOB?
OtBeT: 6enkun n nenTugpl.
95 PaclenneHune kakow CBA3M KaTanuanpyloT npoTeasbl?
OTBeT: nenTuaHbIe.
96 B yem cyTb MeToOa onpegeneHns NPOTEONMTUYECKONM aKTUBHOCTU (hepMeHTOB?
OTtBeT: MeTog onpegeneHus akTMBHOCTM OCHOBaH Ha OMNpeaeneHnm ckopoctu dep-
MEHTHOW peakuumn rmaponuaa Benka KkasemHata HaTpusa nog AeMCTBUEM MCCNedyeMbIX NpoTeo-
nutuyecknx epmeHToB. CKOPOCTb peakumy 3aBuUCUT OT KonmdecTBa obpasoBaBLLErOCH TUPO-
3UHa, KOTOPOE YCTaHaBNMBAKT KONOPMMETPUYECKON peakumen ¢ heHorbHbIM peaktueom Po-
nvHa. B pesynbTate nonyyaeTcs KOMMMEKCHOEe CoeAMHeHne, KOTopoe OKpalunBaeT pacTBop B
rony6bow uBeT. VIHTEHCUBHOCTb OKpacKkun onpeaensioT Ha ) OTO3NEKTPOKONopUMeTpe.
97 Kakvne aMMHOKUCOTbI BXOAAT B COCTaB rnoTaTuoHa?

OtBeT: [MIOTAaTUOH — 3TO TPUNENTUA, COCTOUT U3 OCTAaTKOB aMWUHOKUCMOT, MMUUMHa, Ln-
CTeuHa, rmiTaMMHOBOW KUCMOTbI.

98 Ha kakom npuHLMne oCHOBaH MeTOA onpeaerieHns akTMBHOCTU a-aMunasbl?

OTtBeT: MeTo onpegeneHns akTMBHOCTU ai-aMuriasbl OCHOBaH Ha KavyeCTBEHHOW peakLmu
NpoAyKTOB rMaponu3a — eKCTPUHOB C pacTBOPOM Moda (B pesynbTate ruaponusa MHTEeHCUBHas
CUHSAS OKpacka Kpaxmara ¢ MoOAOM NepexoanT B BUHHO-KPACHYIO).

99 B uem cyTb MeTOaa onpefeneHus caxapos no bepTpany?

OTtBeT: MeToa OCHOBaH Ha CMOCOGHOCTM peayuMpyloLWmMX caxapoB, obnagarLmx CBO-
©oaHoM kapboHUNBHOW rpynnon (rnko3a, hpyKTo3a), BOCCTaHaBNUBATbL B LUIENOYHON cpene
okeug megm (I1). O6pasytowwmiics npyn aTom okeug, meam (1) MoxeT ObiTb y4TEH OOBEMHBIM Me-
TOAOM.

100 Kaknm meTogoM MOXHO OnpeaenuTb rKo3y B MPUCYTCTBUM APYrUX caxapoB?
OtBeT: MeToa Bunbwrettepa u lyana gaet BO3MOXHOCTb OnNpeaenvTb rioKo3y B MPUCYT-
cTBUM (bpyKTO3bl. B OCHOBE MeToda NEXuUT CNOCOOHOCTL MOMEKYNAPHOIO MoAda B LLENOYHON
cpefie OKUCASATb TOMbKO anbAerMaocnupThl, He BUSS HA KETOCMUPTLI.




4. MeTogunyeckue matepuanbl, onpeaensaowme npouenypbl oueHUBaHUA 3Ha-
HUA, YMEHWW, HaBbIKOB U (UNK) ONbiTa AEATENIbHOCTU, XapaKTepu3yrLwWwmxX 3Tanbl
chopMMpoBaHNA KOMNETEHLIUNA.

Mpoueaypbl oLeHMBaHUS B X04e U3y4YeHUa OUCUUNITUHBI 3HAHUA, YMEHU N HAaBbLIKOB,
XapakTepuayrLwmux atansl opMUPOBaHUSA KOMNETEHUNIN, PernaMeHTUpYyTCA NOSNTOXEHUNS-
MMU:

-MBIr'YWUT 2.4.03 — 2017 lNonoxeHne 0 KypCcoBbIX, aK3aMeHax 1 3a4yeTax;

- M BI'YWUT 4.1.02 — 2017 lNonoxeHne 0 peUTUHIOBOM OLlEeHKe TeKyllen ycneBaemMo-
CTW.

OueHka no avcuuninHe BbICTaBNAETCA Kak cpegHeapudmMeTnyeckoe u3 Bcex oLle-
HOK, MOMYYEHHbIX B TeYEeHNe nepnoaa naydeHnss ANCUUNIINHLI.



5. OnucaHue nokasarTenen U KpUTepueB OLLIEHMBaHUA KOMMETEeHLUUN Ha pa3NnyHbIX 3Tanax ux opMMpoBaHUs, onucaHue
LWKan oueHUBaHUA ANA KaX[oro pesynbTata o6y4YeHusi No gucumunnuHe

Pe3ynbTatbl 00y4yeHus no atanam cpopmmpoBaHUs
KOMMEeTEeHLUN

Mpeavet
oueHku (npo-
OYKT Unv
npouecc)

MokasaTtenb
oLeHuBaHusA

KpuTtepuu oueHuBaHus
cchopmMMpoOBaHHOCTU
KOMNeTeHLUN

LLikana oueHnBaHunA

Axkagemuye-
CKasl oLleHKa

YpoBeHb
OCBOEHMUA
KOMMEeTEeHLUN

OlK-2: Cnoco6eH NpUMeHATb OCHOBHbIE 3aKOHbI
HOCTHU

M mMeToAabl uccriefgoBaHUN ecTecTBe

HHbIX HayK ANA pelleHus 3agay npodeccuoHan

bHOW pgeATenb-

3HaThb:

OCHOBHbIE 3aKOHbI XMMUK, CTPYKTYPY, pyHKUUMN 1 u-
3UKO-XMMUYECKME CBOMCTBA GENKOB, HYKNEWHOBbLIX KWUCIOT,
yrneBoaoB, NUNMAOB, OGMOMOMMYECKM aKTUBHbLIX coeauHe-
HUA, UX ponb B oGecrneyeHWM KadyecTBa MNPOM3BOAMMON
NPOAYKLMN; OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX U 06-
LLIEMHXEHEPHbIX AUCLMNIUH

3ayTeHo/ 60-

OO6yuvatowminca gan oTBeThbl BO- 100; OcsoeHa (6a-
npockl, YTO COOTBETCTBYET 60- | YOoBneTBo- -
74,9 6annam pUTENBLHO 308BbI1)
/60-74,9
3auTeHo Xo-
Pesynbtat Tectu- | OByyatownincsa gan oTeBeTbl BO- powo/75- OcBoeHa (no-
Tect poBaHus npocbl, YTO COOTBETCTBYET 75- 84,9; BbILLEHHbIN)
84,9 6annam OTnn4Ho/85-
100.
He 3aute-
O6yvatowuiica gan oTBeTbl BO- | HO/HeygoBne He OCBO€eHa
npockl, 4to cooTBetcTByeT 0-59 | TBopUTEnbHO | (HegocTaTou-
Gannam 0-59 HbIN)
O6yvarowuiica gan mcyepnbiBa-
IOLLMIA OTBET Ha BOMPOC, He Oo- 3auTte-
nyctun owwnbok. CtygeHT Bna-| Ho/OTnn4HO/8 %i?ﬁz:‘:é&(;'
OeeT 3HaHMUAMU N YMEeHUAMU No 5-100.
AVCUMNIIMHE B NOSTHOM o6beme
O6yvarowuiics gan mcyepnbiBa- 3ayTe- o
CobGecenoBa- | YpoBeHb Brafe- | WM OTBET Ha BOMPOC, HO A0-| HO/Xopowo/7 cBOSHa (1o-
BblLLUEHHbIN)
Hue (3a4eT) HUS MmaTepuanom | NycTui oWKnBKN. 5-84,9
OOGyuvatowuincsa gan He ucdep-
nbiBalOLLMIA OTBET Ha BOMpPOC, 3ayTe-
gonycTtun owmndkun. CtygeHT Ho/YpoBneTtB | OcBoeHa (6a-
BnageeT 3HaHUAMM U YMEHUAMM OpUTENbHO 30BbIi)
no AUCUUNIMHE B HeJocTaTou- /60-74,9

HOM obObeme




OO6yuatownincsa He cmor npa-
BWITbHO OTBETUTb Ha BOMPOC,
[onycTun ownbky B aHanuse
3agaHus

He 3aute-
Ho/HeynoBne
TBOPUTESIb-
HO/0-59

He oCBOeHa
(HepocTaTou-
HbIlA)

YMeTb: 060CHOBbIBaTb TECHYIO B3aMMOCBA3b MEXAY
XUMWUYECKON CTPYKTYPOWN y4YacTBYHOLIMX B peakumm Guomo-
nekyn n nx Guonornyeckumy yHKUMAMMW; pellaTb CTaH-
AapTHble 3adadn B MNpodeccMoHanbHOW AeSATeNnbHOCTU C
NPUMEHEHNEM eCTECTBEHHOHAYYHbIX U OOLLEeNHXEHEPHbIX
3HaHWN

Bawmra nabo-
paTopHou pa-
6oTbI

OT4yeT u Auckyc-
cua no Teme na-
GopaTopHO/  pa-
6oTte

3awmTta no nabopaTopHbIM pa-

3ayTeHo/ 60-

Bnapetb: HaBblkamMmy B peanusaumy COBPEMEHHbIX
TEXHONOorMin B opraHusauny obLwecTBEHHOro NUTaHus; npo-
BE[lEHNs1 TEXHONMOMMYEeCKoro KOHTPOMs KayecTBa Cbipbs Y
npon3BoaMMON NPOAYKLUK

Kenc-3apgaHus

CopepxaHue pe-
LweHus
Kenc-3agaHus

6oTam COOTBETCTBYET TEMe, 3a- y ols?%ﬂao OcBoeHa (6a-
OaHune BbIMONIHEHO MPaBUIbHO B pﬂVITeJ'IbHO 30BbI)
noriHom obbeme

/60-74,9
3awwmTa no nabopaTopHbIM pa- 3auteHo/

Tam TBETCTBYET TEM XopoLwo/75-
6oTam COOTBETCTBYET TEME, opowo/75 OcsoeHa (ro-
3aflaHune BbINOJIHEHO NpaBUIib- 84,9; o

BbILLEHHbIN)
HO, HO AOMNYLLEHbl HEKOTOPbIE OTnn4Ho/85-
oLmobKn 100.
3awwmta no nabopaTopHbIM pa He saure-

L partop P Ho/HeyaoBne He oCBO€eHa
6oTam COOTBETCTBYET TEME,HO TBOpUTENbHO | (HemocTaTou-
3afjaHue BbINOJTHEHO He npa- P 9

0-59 HbIN)
BUITbHO
Y nincs nca B

S?ﬂjici)oxuéHHgﬁ K%iioigao; cu- Xopowio/75-

P p 84,9; OcBoeHa (no-
Tyaumu, CaMOCTOSTENbHO pe- N

OTnnyHO/85- BbILLEHHbIN)

LIMIT MOCTaBMEHHYD 3afadvy Ha 100
OCHOBE MOMYYEHHbIX 3HaHWUI )

O6yvatowuiics pasobpanca B | 3avteHo/ 60-

npeanoXeHHoM KOHKPETHOW Cu- ;

peanoXeHHON KOHKPEeTHOW C 100; OcsoeHa (Ga-
Tyauun, CamoCcToATENbHO pewun | YaoBneTso- 308bIM)
NMOCTaBMEHHYIO 3agady, HO Jony- pUTENBHO

CTUIT HEKOTOpPbIE OLUMOKK /60-74,9
OGyuatowuiica He pasobpanca B| He 3aute-
CMNOXMBLUEWNCS CUTYaLUN, He Bbl- | HO/HeygoBmne He OCBO€Ha
ABWM NPUYUHBI CITYYMBLLETOCA U | TBOPUTENbHO | (HegocTaToy-
He nNpeanoXun BapuaHToB pe- 0-59 HbIl)

LeHna
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