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1. Uenu n 3agaum gucumnnmHbl

Llenbto ocBoeHusi gucumnnuHbl «buoxmmuns» aBnaetca dopMmmpoBaHue Komne-
TeHuMn oby4atouerocs B o6sactn npodeccrnoHanbHOM AeaTenbHOCTU U cdhepe npodeccu-
OHarnbHOW AeATeSIbHOCTMU:

22 lMnweBasi NPOMbILLIEHHOCTb, BKIlOMas MPOM3BOACTBO HanMUTKOB M Tabaka (B cde-
pax: NpoM3BoACTBa NuLLeBoro 6ernka, epMeHTHbIX NpenapaToB, NpebnoTnkos, NPodMoTun-
KOB, CMHOMOTUKOB, (PYHKUMOHAmMbHbLIX MULLEBbLIX NPOAYKTOB (BKMoYas nevebHble, npodu-
NakTU4YecKne U OeTCKMe), NUWEBbIX UHIPEANEHTOB, B TOM YUCHE BUTAMUHOB U PYHKUMNO-
HanbHbIX CMecen; rnybokon nepepaboTkM NULLEBONO CbipPbs; NPOM3BOACTBA BUOTEXHONOMM -
4YeCcKoW NPOAYKUMN OIS NULLEBON NPOMbILLNIEHHOCTN);

26 XuMn4yeckoe, XMMMUKO-TEXHONOMMYECKoe MpPoOM3BOACTBO (B cihepax: Npon3BoacTBa
NPOAYKTOB (PepMEHTaTMBHbIX peakunin, MMKPOBUONOrM4ecKkoro cCuHTe3a n uoTpaHcdopma-
unn; nepepaboTkm n ob6e3BpeMBaHUS NPOMbILLNIEHHBIX U KOMMYHanbHbIX CTOKOB; NPenoT-
BpalleHna W nuKBMZauuu nocneacTsBvi BpedHOro aHTPOMOreHHOro BO3AEWCTBUS Ha
OKpY>XaloLLyto cpefly TEXHOreHHON OeATenbHOCTN);

OucumnnuHa HanpaeneHa Ha pelleHwe 3agady NpodeccuoHanbHOW AeATerNlbHOCTU
cnegyoLwmx TUMNOB:

Hay4YHO-UccnenoBaTenbCKUN;

NpPOn3BOACTBEHHO-TEXHOOMMYECKNI;

OpraHu3aunoHHO-yNpaBIieHYEeCKUN;

NPOEKTHbIN.

[Mporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHnamu denepanbHOro rocyaap-
CTBEHHOro obpasoBaTernibHOro CcTaHgapTa C y4eToM npodeccrmoHarnbHbIX CTaH4apToB
(®roC BO), ytBepxaeHHoro lNpukazom MuHuctepctea obpasoBaHus 1 Hayku Poccuiickomn
®epepaumm ot 10.08.2021 Ne 736 "O6 yTBEpxaeHUn denepanbHOro rocygapCTBEHHOMO
obpasoBaTenbHOro craHgapTa Bbiclwero obpasoBaHusa - 6akanaBpmat MO HanpaBreHUo
nogrotoskun 19.03.01 buotexHonorng"

2. MNMepeyeHb NNaHUpyeMbIX pe3yNibTaTOB OOYy4YeHUsl, COOTHECEHHbIX C NMaHu-
pyemMbIMu pe3synbTaTamum OCBOEHUs1 0b6pa3oBaTeNnbHON NporpaMmmbil

Ne Kop dopmMynupoBKa Koa n HanmeHoBaHue nHaukaTopa fo-
n/ | Komne- KOMNeTeHUUn CTUXXEHMUA KOMMNeTeHLUn
n | TeHUun

1 OlK-1 CnocobeH WO1onk1 - UN3yyaeT n aHanusumpyet 6Gumo-

n3yyatb, aHanuanpo- | normyeckne OoObLEeKTbl M MPOLECChbl, OCHOBbI-
BaTb, WCMNONb30BaTb | BAsiCb Ha 3aKOHAX U 3aKOHOMEPHOCTAX MaTema-
Buonornyeckne obbLEK- | TUMECKUX, PUNYECKUX, XMMUYECKNX U Bruonorn-
Tbl U MPOLECCHI, OCHO- | YECKMX HAayK N NX B3aMMOCBA3AX

BblBasACb Ha 3aKOHaXx U WO20nk1 - Wcnonbayetr ©Guonoruyeckue
3aKOHOMEPHOCTAX 06BEKThI M MPOLIECCHI, OCHOBbLIBAsACH Ha 3aKOHaxX
mMaTtematuyeckmx, u- | 1 3aKOHOMEPHOCTSIX MaTemMaTU4ecknx, uanye-
3MYECKNX, XUMWUYECKUX | CKUX, XUMUYECKUX U BUOMNOrnMYeckmx Hayk n mnx
N BUONOrMYECKNX HayK | B3aMMOCBSA3SAX

N UX B3aUMOCBA3AX

Koa n HanmeHoBaHue Pe3ynbTaTtbl 00y4YeHUsA (Nnoka3aTenu oueHuBa-
MHOUKaTopa [OCTUXKEHUSA HUA)
KOMMNeTeHLunun
WO ork-1 - A3yyaeT n aHa- 3HaeT: OCHOBHblE TEOPETUMYECKME MOSIOXKEHNA O




nnaunpyert Buonoruyeckue
00beKkTbl M MNpoLEeCcChbl, OCHO-
BblBadACb Ha 3aKOHaX W 3aKo-
HOMEPHOCTAX mMaTemaTude-
CKUX, (PU3NYECKNX, XUMUYEe-
CKMX M OMOMOrnMyecknx Hayk u
NX B3aMMOCBSA3SIX

CTPYKTYpE, (PYHKUMAX U (PUBNKO-XMMUYECKNX CBOMCTBAX
©enkoB, HYKMEWHOBbLIX KUCIOT, (hepMeHTOB, YrineBoaoB,
nMnnaoB, GUONOrMYECKN aKTUBHBIX COeQUHEHUIN, 0COBEH-
HOCTSX (OepPMEHTATUBHbBIX peakunin; OCHOBHblE 3aKo-
HOMEPHOCTN BNOXMMMYECKMX MPOLIECCOB U UX BNUAHUE
Ha Ka4yeCTBO CblpbS W BbIXO4 OMOTEXHOMOrMYeckomn

NPOAYKLMN.

YMeeT: 06BbACHATL TECHYH B3aMMOCBSA3b MeXAy Xu-
MUYECKOW CTPYKTYPOW Yy4acTBYHOLWMX B peakumm Guomo-
nekyn un ux 6uonormyeckumn yYHKUMAMU; aHanM3nmpo-
BaTb OMOXMMUYECKME NOKA3aTENM rOTOBOW NPOAYKLUMY;

BnapeeT: kynbTypon GUOMOrMYeCcKOro MblLUfEHNS,
OMoXMMUYECKMMN  MeTOA4aMM  aHanmM3a XUMUYECKOro
COCTaBa Cblpbs 1 MPOAYKTOB BUOTEXHOOIMK

NO2ork1 — TlNpumenHset
um3nKo-MaTemMaTNIECKUM
annapaT, OCHOBHble 3aKOHbI
PUINKN, XUMUU, MEXAHUKN A5
peweHna 3agady npodeccuo-
HanbHOW OeATenbHOCTH

3HaeT: OCHOBHbIE 3aKOHbl DMOXUMUK N BUoOXMMUYe-
CKMe MeTodbl 3SKCMEepPUMMEHTaNbHOro  MCCregoBaHUs
COCTaBa Cblpbs M BCMOMOratesnbHbIX MaTepuanoB, UC-
nosib3yeMblIX B NpogeccruoHanibHon OeATeNbHOCTY,

YMeeT: ncnonb3oBatb BUOXMMUYECKUI NOTeHuman
Cbipbsl, MPUMEHSEMOr0 B OWOTEXHOMNOMMYECKUX MNPOU3-
BOACTBaX WM cnocobbl ero HamnpaBneHHOro perynvposa-
HUS ONS pewweHna 3agad npodeccuoHanbHON OesTerb-
HOCTW;

BnapeeT: MeTogamu perynmpoBaHust yCrosum npo-
TekaHMs BMOXMMMNYECKUX MPOLIECCOB MPU XPaHEHUU Cbl-
pbsi, MPOM3BOACTBE W XpaHEeHMUM BUOTEXHONOrM4YecKom
NpoayKunn; cnocobHOCTbID K 0DOBLLEHNIO pe3ynbTaToB
TEOPEeTUYECKOro U 3IKCMEepPUMEHTArNbHOrO MCCreaoBaHus
BMOXMMMYECKNX MNPOLECCOB ANS pelleHus 3agady npo-
dreCccnoHanbHON OEATESNTbHOCTH.

3. MecTto gucuunnuubl (moayns) B ctpyktype OOl BO

OucunnnnHa «brnoxumus» oTHocuTca K obsizatenbHon Yactu bnoka 1 OOl Ouc-
LUUnNnMHa aBnsaeTcs 06s3aTenbHOM K U3YYEHNIO.

M3y4yeHne AMCUMNINHBI OCHOBAHO Ha 3HAHUAX, YMEHUSX U HaBblKaX, MOSTyYEHHbIX
npun n3yyeHnn oby4varLnMnca OUCLMUMNNH:

MaTtematuka, Pusunka, HeopraHmyeckas xumusi, AHanuTudeckaa xmmmsa un uamnko-

XUMUYECKME MeTOAbl aHanu3a, dusndeckas n KonnomgHas XmMmus, Opl'aHVI‘—IeCKaFI XUMUA.
OucuunnuHa sengaeTcs I'Ipeﬂ,LIJeCTByI-OLLl,eVI Ona N3yvYeHu4d: npOVISBOD,CTBeHHaFI npak-
TUKa, npeaauniioMHada npaktuka, NnoAroToBka K npoueaype 3antbl U 3alluTa BbII'IyCKHOIZ

KBanMdgukaunoHHom paboThbl

4. O6bem gucuunnuHbl (Moaynsa) n BuAbl y4e6HON paboThbl

O6Lwasn TpyA0EeMKOCTb ANCLMMNIMHBI (MOAYNS) COCTaBNseT _5_ 3a4eTHbIX eanHuL,.

Buabl y4yeb6HOM paboThl Bcero yacoB, | PacnpegeneHue Tpy-
[OEMKOCTH
5 cemecTp
akag. v akag. v
O6Lwas TpyaoeMKoCTb AUCUMNINHBI (Moayns) 180 180




KoHTakTHasa paboTa B T. Y. ayAMTOPHbIE 3aHATUS: 109,45 109,45
Nekunn 45 45
8 MOM 4Hucrie 8 hopme rpakmud4eckol nod2omoeKu - -
JlabopaTopHble 3aHATUSA 45 45
[MpakTnyeckue 3aHATUSA 15 15
8 MOM 4Hucrie 8 hopme rpakmu4eckol nod2omoeKu 15 15
KoHcynbTauum TekyLimne 2,25 2,25
KoHcynbTauum nepes aKk3ameHoM 2 2
Bud ammecmauyuu (3K3aMeH) 0,2 0,2
CamocTosiTenbHasa pabora: 36,75 36,75
lMpopaboTka maTepuanoB MO mneKunsaMm, y4vyebGHukam, 18,75 18,75
y4yebHbIM nocobusim (TecT, cobecemoBaHue, KeWnc-

3agaHue)

MoaroToBka K KoNnokBuymy (cobecegoBaHue, TeCTU- 9 9
poBaHue)

MoaroToeka k naBopaTopHoii paGote (Cobecemo- 9,9 9,9
BaHue)

MoaroToBka K npakTudeckon pabote (peLueHme 3a- 3.5 3.5
Aad)

OK3ameH 33,8 33,8

5 CopepxxaHue aucumnnuHbl (Moaynsi), CTPYKTYpupoBaHHOe no Temam (pasae-
fam) ¢ ykasaHueMm OoTBeAEHHOro Ha HMX Konu4yecTBa akafeMU4yeCKUX 4YacoB U BUAOB
y4eOHbIX 3aHATUN

5.1 CoaepxaHue pa3genos AMCUUNNNHBLI (Moayns)

Ne | HawumeHoBa- CopepxaHue pasgena Tpynoem-

N | Hue pasgena (vka3blearomcsi membi u Qudakmu4yeckue eOUHU- | KOCTb pasfe-

/n |  AUCUUMNUHbBI ubl) na, ak.u

1 | NMpeameT u 3a- | NpegmeT 1 3agayun Guoxmmmn. Nctopusa pasButus 3
Aadn Kkypca 6uoxummmn. CBasb BUOXMMUN C OPYTUMU HayKaMW.

MaBHble HanpaBnNeHusi pPasBUTUS COBPEMEHHOWN
onoxummn. Ponb OBMOXMMMYECKMX MPOLIECCOB B
XKN3HeOenaTenbHOCTU OpraHn3mMoB U OMOTEXHO-
normn. 3agaym 6Guoxmmmnn B GUOTEXHOMNOTMN.

2 | buomonekynbl: | benkn -  BbLICOKOMONEKYNsApHble  MPUPOLHbIE 111,5
CTPYKTYpa, nonumepbl. JnemeHTapHbii  cocTaB  Genkos.
CBOWCTBA, OcHoBHble Buornornyeckne yHKUUMKM  BEenKoB.
PYHKUMN. AMWHOKUCIIOTbI - CTpoUTENbHblE Grokn GenkoBown

morekynbl. Cneunduryeckme xMMmmnyeckme peakumm
amunHokmncnot. Knaccudpukaumna ammHokmenot. He-
3aMeHMMble aMUHOKUCAOTbl. PUINKO-XUMUYECKME
csoncTtBa GenkoB. MonekynspHas macca 6enkos.
dopma 6enkoBon MoneKysbl. YPOBHU CTPYKTYPHOM
opraHu3auun 6enkos. Tunbl CBA3EN, y4acTBYOLLMX
B cbopmmupoBaHum 6enkoB. Knaccudukauma 6en-
KOB.

Ob6Lwasa xapakTepucTuka HyKIEMHOBLIX KUCIIOT.
HykneoTtunabl - ctpontenbHble 6110KM HYKNEUHOBbIX
kncnot. lypyHOBbIE U MUPUMUOWHOBbLIE OCHOBA-
HWUs, HyKneosuabl. Buonornyekne dyHKUMU HYK-




neotnaoB.  AgeHosnHTpudocdopHaa  KucroTa
(AT®) n ee ponb B BUOIHEPreTUKe XNBOW KNETKN.
HesokcnpnbonyknenHosas (OHK) n puboHykne-
nHoeasa (PHK) kucnotbl, nx cTpoeHue, u3nKo-
XUMUYECKME CBOMNCTBA N Brnonormyeckme yHKUNN.
KoMnnekcbl HYKNEeWHOBbIX KUCNOT U ©enkoB (pu-
©0COMbI, BUPYCbl, XPOMOCOMbI).

Obwan xapaktepuctvka BuTamuHOB. XXupopac-
TBOpMMble BuTamuHbl (A, O, E, K). Bogopactso-
puMmble BuUTamuHbl (rpynnel B, C), nx cTpykTypa,
BmoxmMmunyeckme yHKUMK, cogepkaHue B nuLle-
BblX MpoAyKTax, CyTouHast NoTpebHOCTb. AHTUBU-
TaMVHbI.

ObLwasa xapaktepucTuka yrrnesogoB, ux buonoru-
yeckne yHkumn. Knaccudumkaums yrnesoaos.
MoHocaxapuabl M WX B3auMMHble MpeBpPaLLEHUS.
Xapaktepuctuka nonucaxapugos 1-ro n 2-ro no-
pagka. Kpaxman, knetdatka rnukoreH, Gakrepu-
anbHble nonucaxapuabl, NONUMPYKTO3nAbI, MNeK-
TMHOBblEe BellecTBa. Knaccudukaunsa nmnmaos.
Knpbl 1 nx ceonctea. Pocdatngbl U X Porsb.
Obuwasn xapaktepuctmka pepmeHToB, nx uonorun-
yeckne QyHKUMK. [IBYXKOMMOHEHTHbIE M OOHO-
KOMMOHEHTHblE bepMeHTbl. MexaHn3am [encTBus
depMeHTOoB, 3SHeprna aktusauuun. OcobeHHOCTU
depMeHTaTUBHbIX peakumn. KnHeTuka dpepmeHTa-
TUBHbIX  peakuni. BrnnaHne  KoHUeHTpauun
depMeHTa 1 cybcTpata Ha CKOpPOCTb hepMeHTa-
TUBHbIX peakuun; ypasHeHne Muxaanuca-MeHTeH.
BnusHne Temnepatypbl n pH Ha akTMBHOCTb 1 CTa-
OunNbHOCTbL (bepMeHTOB. AKTMBATOPbI U UHIMOUTO-
pbl PEPMEHTOB, TUMNbI MHIMBUpoBaHus. Knaccudgu-
KaumMss 1 HOMeHKnaTypa oepMeHTOB. XapakTepu-
CTUKa OTAesbHbIX KnaccoB oepMeHToB. [NpumeHe-
HVe bepMeHTOB B BUOTEXHONOTUN.

MeTtabonuam
BELLEeCTB
3Heprumn
KneTke

n
B

MpUHUUNBLI BUOIHEPTETUKN KIETKM.

MeTtabonuam yrnesopoB. Nonucaxapuabl 1-ro no-
pagka u nx oepmMeHTaTuBHLIM rMaposi3. bnocmH-
Te3 caxapoB. CuMHTe3 Kpaxmana, cneuuduyeckme
depmeHTbl.ObWan xapakTepucTuka npoLeccoB
anccemmmnauun. AHaspobHas n aspobHas guccu-
MUNaumMa  yrnesogdoB. BsammocBssb npoueccos
OpoXXeHusa n abixaHusa. XnmMmam aHaspobown gnccu-
MUASLMK yrrieBogoB. XMMn3am aspobHon anccnmm-
nauuun yrnesogoB. MexaHnam OKUCHeHUs nu-
poBuHOrpagHon kucnotbl. Lnkn  amnkap6oHoBbIX
TpukapboHOBLIX knucnot. OkucnuTenbHoe ocgo-
punupoBaHue u cuHtes AT®. SHepreTnyeckmi ba-
NaHC NpoLeccoB BPOXKEHNSA N AbIXaHUS.
MeTtabonuam nunugoB. BuocnHTes n pacwenne-
HWE XXMPOB M XXMPHbIX KUCAOT, B-OKUCINEHUE XUp-

27,25




HbIX KUCNoT. buocuHTes nunupos. ®epmeHTaTUB-
HbI rMAPONU3 Xnpos. KayecTBeHHble NokasaTenu
Xupa. lNopya xnpa npu xpaHeHuu.

MeTtabonnam amMuWHOKUCIIOT U €ero HyKneoTuaos.
KpyroBopoT asoTa B npupoge. XapakTepucTuka
npoueccoB HUTpuukaumm n asotdpukcaumm. CuH-
T€3 aMWHOKMCIOT Y XMBbIX OpraHu3mMoB. [lpsimoe
aMWHMpOBaHWE U nepeamMuHupoBaHue. Kara-
60nMM3M M CUHTE3 aMWHOKMCMOT, HYKNeOoTUOOB.
Buoxmmua guccummnaumMM aMMHOKMUCIIOT B opra-
HU3Me.

Cuntes [HK, PHK n 6enkos. NepeHoc reHeTnye-
Kon nHgopmauuun. brnocmHtes 6enka n coBpemMeH-
Hble NpeacTaBreHnss 0 XMMU3Me 3TOro npouecca.
TpaHcnsaumsa, pekombuHauma OHK, TpaHckpunuums,
Tpacnaums. Perynsumna cuHtesa 6enka.

KoHcynbmayuu mekywue 2,25
KoHcynbmauyuu neped 3K3aMeHoM 2
Ok3ameH 0,2
5.2 Pa3spgenbl gucumninuHbl U BUAbI 3aHATUN
No Jlekyun, ak. MpakTnye- CPO,
n/ HanmeHoBaHue pasgena 4 JTaBopaTtopHble CKVe 3aHs- aK. 4
0 ANCLMNITUHBI 3aHATUS, aK. Y TMS, aK.u
MpeameT 1 3agaum Kyp- o ) - 1
ca
BuomMonekynbl: CTpPyK- 10 27,5
2 | Typa, CBOWCTBa, 29 45
pyHKUMN.
3 MeTabonu3sm BewecTB 14 ) 5 8,25
M 3HEpPrumn B KrneTke
KoHcynbmauyuu mekyujue 2,25
KoHcynbmauyuu neped 3k3ameHoM 2
OK3ameH 0,2
5.2.1 Jlekuumn
No HanmeHoBaHve Tpynoem-
o/n | PasAena avcumnnu- TemaTuka NEKUMOHHbIX 3aHATUI KOCTb,
Hbl ak. 9
1 | NpeameT u 3apaum | Beegenue. MNpegmet n 3agaym Guoxmmun. Kcto- 2
Kypca pusa pasBuTUa BUOXUMUMN.
2 | Buomonekynbi: Obwasn xapaktepuctmka 6enkos. PrU3nKO-XxMmmnde- o
CTPYKTYypa, CKMe CBOMCTBA M OYHKLMN BENKOB.
CBOMCTBA, AMWHOKUCIIOTHBIN cOCTaB GenkoBoW MONEKynbl.
¢hyHKUNN. Knaccudpukauma ammHokucnot. HesameHumble 2
aMUHOKUCOTbI.
CtpykTypa 6enkoBon monekynbl. Knaccudpumkaums °
Oenkos.
Ob6Lwasa xapaKTepucTMka HYKNENHOBBLIX KUCIIOT. 2
CTpyKTypa HyKneoTnaos




HesokcmpnbonyknenHosas (OHK) n puboHykne-
nHoBasa (PHK) kucnotbl, nx cTpoeHue, usmnko-
XUMUYEecKme CBOMCTBA " ounonornyeckme

YHKUMN.

Komnnekcbl HyKnemHoBbIX KUCNOT n 6enkoB (pu-
60COMbI, BUPYCbl, XPOMOCOMbI).

O6was xapaktepuctuka ButammHoB. Knaccudm-
Kauus 1M HomeHknatypa >XupopacTBopuMble BWU-
TamuHbl (A, [0, E, K).

BopopactBopumbie ButamuHbel (rpynnsl B, C), nx
CTPYKTYypa, Guoxmmmyeckme yHKUMK, copepxa-
HMEe B NULLEBLIX MPOAYKTax, CyToyHas notped-
HOCTb. AHTMBUTaAMMUHbI.

ObLwasa xapakrepucTuka yrneBogoB, ux buonoru-
yeckne yHkumn. Knaccndpumkaumnsa yrnesogos.

BbuocuHTes caxapos. Nonucaxapungbl 2-ro nopsg-
Ka, CTpyKTypa W (PepMeHTaTUBHbIN MAPONNn3.
CunHTe3 Kpaxmana B pacTeHusX.

Knaccudumkaumnsa nunnaos. XKupbl 1 X CBOMUCTBA.

Obwasn xapaktepuctuka pepmeHToB. CTpyKTypa
N MeXaHn3M 0enNCTBUS (PePMEHTOB.

KuHeTuka doepMeHTaTUBHbLIX peakumm

Knaccugpukauma n HomeHknatypa epMeHTOB.
Xapaktepuctuka oTAenbHbIX KnaccoB epMeH-
TOB.

Perynauusa aktmBHocTn dpepmeHTOoB. MeToabl uc-
cnefoBaHns epMEHTATUBHOMO KaTanuaa

MeTtabonusm Be-
LEeCTB U 3Hepruu B
KneTKe

[MpUHUUNBLI BUOIHEPTETUKN KIETKM.

MeTabonnam yrnesogoB. ObLiasa xapakrepucTtuka
NpPOLIECCOB AUCCUMUNSLMMN.

N

OcHoBHble Buabl BpoxeHns. XMMnM3M NpoLLeccoB
OpoXxeHus.

MeTtabonmam nMnnaos.

MeTabonmam amMHOKNCIOT U ero HYKNeoTnaoB.

CwuHtes JHK, PHK n 6enkoB

NININ| DN

5.2.2 lNpakTnyeckme 3aHATUA (CeMmnHapbl)

HanmeHoBaHue
pasgena aucuunnum-
Hbl

HavnmeHoBaHue npakTuyeckmx paboTt

TpyooemKkocCTb,
aK. v

Mpeametr u 3agaun
Kypca

Bbuomonekynol: Pewenne 3agay no teme: «CtpoeHne n yHkuumn Gen-
CTPYKTypa, CBOMCTBA, | KOB»

YHKLMK. PeleHue 3agay no Teme: «HyknenmHoBble KUCNOTbI»

PeweHne 3agay no teme: «BUTaMUHbI»

PeweHne 3agay no teme: «PepMeHTbI»

MeTtabonuam Be- | PeweHne 3agay no teme: «O6mMeH u dyHKUUM yrie-
LLEeCTB M 3SHEeprun B | BOOOBY

KneTke PeweHwne 3agay no teme: «OGMeH 1 byHKLMN NUNNG0B»

N W [BININDN




5.2.3 JlabopaTopHbIN NPaKTUKYM

Ne HanmeHoBaHue TpyOooeMKoCTb,
n | pasgena gucumnnu- HanmeHoBaHune nabopatopHbix paboT ak. v
/n Hbl
1 MpeomeT ©n 3agaun ) )
Kypca
Bruomonekynsi: Pun3nko-xmmmyeckmne ceonctesa 6enkos 4
2 CTPYKTypa, CBONCTBA, | AMUHOKMCIOThI U NenTuapl 4
yHKUMN. OnpeneneHne cogepxaHus obuiero asorta B pacTuTenb- 4
HOM Cblpbe
ButamuHbl. Onpegenenne ButammHoB A, B+, B,, C 4
Cucrtematmyeckuini aHanma caxapoB B Cbipbe pacTUTENb-
HOro NPOUCXOXAEHMUS
OnpepeneHne cogepxaHust KO3kl B OMONOrM4ecKknx 4
XMAKOCTAX rMHOKO300KCMAA3HbIM METOAOM
depmeHTbl. BnnaHne temnepaTtypbl 1 pH Ha akTUBHOCTb
anbta-amunassbl
OnpepgeneHne ocaxapvBatoLLen akTMBHOCTM conoga
BrivsHue TemnepaTypbl Ha akKTMBHOCTb [-pykTody-
paHo3maasbl
OnpepgeneHne akTMBHOCTU OKUCIUTENbHO-BOCCTAHOBM-
TenbHbIX epmeHToB. OnpeneneHne 4uicrna katanasbl 4
conoga. lNonudeHonokcngasa
OnpepeneHne kadyecTBa upa no NOAHOMY U KUCIIOTHOMY 4
yucnam. M'maponus xmpa nog 4eNcTBMEM NNasbl
MeTtabonuam BeE-
3 | WwectB M 9Heprum B -
KneTtke
5.2.4 CamocTosATenbHas paboTa obyyatoLmxcs
Ne HanmeHoBaHwue T
n/n | pasgena gucunnnu- Bug CPO PYROEMKOCTE,
Hbl ak. 4
1. | NpeameT n 3agaum | NpopaboTka maTepuanos No nekumam, y4ebHnkam, 0,5
Kypca y4yebHbIM nocobusim (TecT, cobecegoBaHne, Keunc-
3agaHue)
MoaroToBka K KOMMOKBUYMY (TecT, cobecepnoBa- 0,5
HWe, KENc-3agaHne)
2. | buomonekynebl: MpopaboTka maTepmnanos no nekuusimM, y4edHmkam, 12
CTPYKTYpa, y4yebHbIM nocobuam (Tect, cobecegoBaHue, keunc-
CBOMCTBA, PYHKUMW. | 3agaHue)
MoarotoBka nabopaTopHbIM 3aHATUMSIM (TECT, Co- 55
OecegoBaHue)
lMoaroToBka MpakTUYECKUM 3aHATUAM (TecT, cobe- 2,5
cefoBaHwue, pelleHre 3agay)
MogroToBka K KOMMNOKBMYMY (TecT, cobecepnoBa- 8,5
HUWe, KENc-3agaHne)
2 | Metabonusm Be- | NpopaboTka maTepunanos No nNekunsam, yyedHukam, 7,25
LeCcTB M aHeprun B | y4ebHbIM nocobusim (Tect, cobeceagoBaHue, Kenc-
KrneTke 3agaHue)
MoaroToBka MpakTUYECKUM 3aHATMSM (TecT, cobe- 1
cefoBaHue, pelleHne 3agay)

6 Y4yebOHO-MeTOAUYECKOE U UH(hOopMaLMOHHOEe obecneYyeHne ANCLUUNIIUHbI




[ns ocBOEHMS AUCLMNNNHBI 06Yy4YaloLWNNCa MOXET UCMONb30BaTh:

6.1 OcHoBHasa nuTepartypa

1. Buoxmmus : y4yebHoe nocobue / coctasutenu M. B. EmenbsHoBa [n gp.]. — Ap-
xaHrenbck : CA®Y, 2021. — 117 c. https://e.lanbook.com/book/226985.

2.KopHeeBa O. C.KpaTkun Kypc nekuui no buoxmmum : yyebHoe nocobue - Bo-
poHex : BI'YWUT, 2019. - 127 c. https://e.lanbook.com/book/143267, http://biblos.vsuet.ru/
ProtectedView/Book/ViewBook/1946

3.PoroxuH, B. B. lNpaktukym no 6uoxumun : yyebHoe nocobue (rpud YMO). —
CaHkT-lNeTepbypr : JlaHb, 2022. — 544 c. https://e.lanbook.com/book/211406

6.2 [lononHuTenbHasa nutepaTtypa

1. KoHonaTos, 0. B. Broxmmmnsa xmBoTHbIX : y4ebHoe nocobue (rpud MCX P®). —
Cankt-lMNeTepbypr : JlaHub, 2022. — 384 c. https://e.lanbook.com/book/211931.

2. HevaeBa, E. A. bnoxumunsa : yuebHoe nocobue. — Omck : Omckun MAY, 2019. —
90 c. https://e.lanbook.com/book/126629.

3. Bacunbesa, C. B. KnuHnyeckast GBnoxmmmnsa KpynHoro poratoro ckota : yyebHoe no-
cobve ansa By3oB. — 3-e u3g., ctep. — CaHnkr-lMeTepbypr : Jlanb, 2021. — 188 c. https://
e.lanbook.com/book/163403.

6.3 Mepe4vyeHb y4yebHO-meTOAMYECKOro obGecne4vyeHust Ansi CaMOCTOATeNbHOMU
paboTbl obyyarowmxca
1. OcBO€EHME 3aKpenseHHbIX 3a ANCLMMIIMHON KOMNETEHLNIN OCYLLEeCTBASETCA nocpes-
CTBOM M3Y4YEHUS TEOPETMYECKOrO MaTepmana Ha Nnekumsx, BbiNOSTHEHNSA NPakTUYECKnX pa-
60T. Y4ebHO-MeToaNYECKUI KOMMMEKC ANCLMMINHBI pa3MeLleH B ONEKTPOHHOM nHdopma-
LMOHHO-06pa3oBaTenbHom cpene BI'YUT https://education.vsuet.ru/.

2. CamocTosTenbHas paboTa CTyAeHTOB npegnonaraeT paboTy ¢ 0TEYECTBEHHON K-
TepaTypou, ydeOHUKaMK, KOHCNEeKTaMMn NeKUUin, y4ebHO-MeToaNYECKMMU MaTepuanamm K
npakTu4yecknm pabotam no anropuTmy, AeTanbHO U3NoXeHHOMY B MeToamnyeckmx ykasaHu-
SIX K BbINOSIHEHNIO CaMOCTOsITENbHOM paboTbl.

MeToguyeckme ykasaHna pasMmeLLeHbl JONOSTHUTENBHO B QNEKTPOHHOW MHGbopMaLu-
OHHO-o0pasoBaTenbHon cpeae BIYUT https://education.vsuet.ru/ KoHTponb BbINONHEHMUS
CaMOCTOATENbHON paboTbl OCYLLECTBAETCA B BUAE TECTUPOBAHUN, ONPOCOB, YCTHbIX OTBE-
TOB, NpeAcTaBneHns nye6nnM4HoOn 3aLwmnTbl MPOEKTOB.

Bruoxmmus : metogmyeckmne ykasanus / coctasutens J1. 1. MTHunomegosa. — Camapa
: CamlAY, 2021. — 40 c. https://e.lanbook.com/book/179596

6.4 MNMepe4yeHb pecypcoB MH(POPMALMOHHO-TENIEKOMMYHUKALUMOHHON ceTu «UH-
TepHeT», He06X0AUMbIX ANsi OCBOEHUSI AUCLUNIIUHDI

HanmeHoBaHue pecypca cetn «HTepHEeT» OIEKTPOHHbLIN agpec pecypca
HaydyHas anekmpoHHas bubriuomeka http//elibrary.ru/defaulttx.asp
ObpaszosamernbHas nnamagopma «HOpatim» https://urait.ru/

O6C «JlaHby https.//e.lanbook.com/

AUBEC «Mezallpo» https.//biblos.vsuet.ru/MegaPro/Web
Caum MuHucmepcmea HayKu U ebicuieao http.//minobrnauki.gow.ru
obpa3oeaHus P®

SrnekmpoHHas UHghopmMayUuoHHO-06pa3o- http://education.vsuet.ru

samesnbHas cpeda ®P60Y BO «BIr'ynTt




6.5 NepeyeHb MH(POPMALMOHHBLIX TEXHONOIUNA, NUCMOSIb3yeMbIX MPU OCYyLLeCTB-
neHuun obpasoBaTenbHOro npouecca No AucuuniuHe (Moaynio), BKIOYas nepevyeHb
nporpamMmmHoro o6ecnevyeHUss U UHPOPMaLMOHHbIX CNPAaBOYHbIX CUCTEM

lNpu usyyeHuu ducyunauHbl UCMOMb3yemcs rnpoepamMmmHoe obecrieyeHue, CO8PeMeH-
Hble rpogeccuoHarsnbHble 6a3bl OaHHbIX U UHGOPMaUUOHHbIE CrpasoyHble CUCMEMbI:
ANOC yHusepcumema, 8 mom 4qucrie Ha base rpocpammHoul rnamgopmbl «Cpeda arnek-
mpoHHo20 0byyeHus 3KL», asmomamu3upogaHHasi UHGopmayuoHHas basa «MlHmepHem-
mpeHaxepbly, «MIHmepHem-ak3ameH» U np. (ykazame cpedcmea, Heobxo0uMbl Orisi peasnu-
3ayuu ducyunmuHbl).

Mpu oOCBOEHMM AUCUUNIUHBLI UCNONb3YEeTCA JIMLEH3NOHHOE U OTKpPbITOe
nporpamMmmHoe obecne4vyeHue:

MporpamMmmbl JInueH3nu, peKkBU3UTbLI NOATBEPXKAAOLWEro AOKYMeHTa
Adobe Reader XI (6ecnnatHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribu-
tion.html

AnbT OGpasoBaHue JInuensnsa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»

Microsoft Windows 8 Microsoft Open License

Microsoft Windows 8.1 | Microsoft Windows Professional 8 Russian Upgrade Academic OPEN
1 License No Level#61280574 ot 06.12.2012 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-li-
cense

Microsoft Office Profes- | Microsoft Open License

sional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 Li-
cense No Level #48516271 o1 17.05.2011 r. https://www.microsoft.-
com/ru-ru/licensing/licensing-programs/open-license

Microsoft Open License

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 Li-
cense No Level #61181017 o1 20.11.2012 r. https://www.microsoft.-
com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office 2007 | Microsoft Open License

Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753
oT 17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-pro-
grams/open-license

Libre Office 6.1 JInueHsuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BknoveH B YCTAHOBOYHbLIN NakeT
onepaumoHHon cuctembl AnbtT ObpasoBaHue 8.2)

Cnpaeo4Ho-npaeoebie cucmemMbl

Mporpammsl INuueH3uKn, peKBU3NTbLI NOATBEPXKAAKOLWEro 4OKYMeHTa

[oroBop o coTpyaHnyecTBe ¢ “VIHpOopMCBA3b-4epHO3eEMbE”, Perno-
HanbHanNbHbIM MHHPOPMALMOHHBIN LIEHTP 0OLLIEPOCCUIACKOM CeTn pac-
npocTpaHeHns npasoBon Hdopmaumm KoHcynbeTaHT MNtoc Ne 8-99/
RD o1 12.02.1999 r.

CnipaBouHble npaBoBas
cuctema «KoHcynbTaHT
Mnioc»

7. MaTepMaano-TeXHquCKoe obecneyeHne AUCLMUNIIUHBI

YyeGHasa aygutopus gns | YuebHaa ayautopusa Ne 403 ana nposeaeHus yuyebHbIX 3aHATUI. HOyTOYK, MynbTu-
npoBeaeHns y4e6HbIX meguiiHein npoektop ACER, akpaH. Komnnektbl mebenu ans yvyebHoro npotecca.
3aHATUMIA Ne403 AnbT O6paszosaHue 8.2 [[uueHana Ne AAA.0217.00 r. no «beccpouHo»], Libre
Office 6.1 [JluueHsunsa Ne AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo» (BkntoyeH B
YCTaHOBOYHbIV NakeT onepaunoHHon cucteMbl AnbT O6pasosaHue 8.2)].

YyueGHas aygutopusa ana | Aksaguctunnartop [3-10M, tepmocrar ¢ oxnaxaeHnem TCO-1/80, Hacoc Bakyym-
npoBeaeHUs y4e6HbIX Hbin Vacum-Sel, 6ansa BogsaHas UT 4329E, Hacoc BakyyMHbI KOMOBCKOro, ncnapu-
Tenb poTtaumoHHbii Heidolph Hei-VAP Value, npubop Cokcneta-01 KL 9/32, npu-




3aHsaTUM Ne414 6op Anekc-7M aHanor npubopa YmKOBOW, XONOAUIBHUK, HOYTOYK, MynbTUMeauii-
Hbi, npoektop ACER, akpaH. AnbT ObpasoBaHue 8.2 [JlnueHsuna Ne AAA.0217.00
r. no «beccpoyHo], Libre Office 6.1 [IInueHsma Ne AAA.0217.00 ¢ 21.12.2017 r. no
«beccpoyHo» (BknioyeH B yCTaHOBOYHBIA MakeT ONepauvoHHOW cucTembl AnbT
O6pasoBaHue 8.2)]

Yye6Has ayautopus Ne KomnbloTepbl - 2 wWwT., HOYTOYK, MynbTumeaunHein npoektop ACER, 3kpaH.
416 nomelleHue Ans Komnnektbl Mebenu ans ydyebHoro npouecca. AnbT ObpasosaHue 8.2 [JluueHsuns
CaMOoCTOATENbLHOM pa- Ne AAA.0217.00 r. no «beccpo4Hoy], Libre Office 6.1 [JlnueHsmna Ne AAA.0217.00 c
60ThI 06yyaroWMXCst 21.12.2017 r. no «beccpo4Ho» (BknoyeH B yCTaHOBOYHLIA MakeT onepauyoHHON

cuctembl AnbT ObpasoBaHue 8.2)].

8 OueHoYHbIe MaTepuanbl ANA NPOMEXYTOYHOW aTTecTauum obyyarLlmxcs no
avcuunnuHe (moaynio)

OueHouHble MmaTtepuanbl (OM) Ansg ANCUMNnHLI (MOAYNS) BKITHOYAIOT:

- NepeyeHb KOMMETEHUUN C YKa3aHUWeM WHOMKATOPOB AOCTMXKEHWA KOMMETEHLUUN,
aTanoB nx OPMMPOBAHNA B NpoLiecce 0CBOeHMs1 0bpa3oBaTenbHON NporpaMmsbl;

- ONMCaHue LKan oueHNBaHus;

- TUNOBbIE KOHTPOJIbHbIE 3a4aHNA UM UHbIE MaTepuarbl, Heob6xoanMble AN OLEHKM
3HaHWW, YMEHWUWN, HaBbIKOB;

- MeToAnYecKkne matepuarnsl, onpegensowmne npoueaypbl OLEHNBAHUA 3HAHUIA, YyMe-
HWIN, HABbIKOB M (UNK) ONbiTa AEATENBHOCTH.

OM npeacTaBnaoTCAa OTAESNbHLIM KOMMMEKTOM U BXOAAT B cocTaB paboueun
nporpaMmmbl AUCUUNNUHBbI (MoAaynsA).

OueHo4Hble maTepuanbl hopmupytoTes B cooteTcTBum ¢ N BI'YUT «[lMNonoxeHne o6
OLlEHOYHbIX MaTepuanax».



OLIEHOYHbLIE MATEPWUAIIbI
anA NPOMEXYTOYHOU ATTECTALIUU

rno gncuunnmHe
Bunoxunmusa




1. Uenun n 3agaum gucumnnuHbl

Llenbto ocBoeHusi gucumnnuHbl «buoxmmuns» aensetca dopMmpoBaHue Komne-
TeHuMn oby4atoLerocs B ob6nactn npodeccrmoHanbHOM AeaTenbHOCTN U cdepe npodeccu-
OHanbHOM pgeatenbHoCcTU:22 [luwesass MNpPOMbILIEHHOCMb, BK/4Yas pou3sodcmeo
Hanumkos u mabaka (8 cghepe mexHoso2ull KOMMIeKCHOU repepabomku MsCHO20 U MO-
JTIOYHO20 CbIPbS);

40 CKe03HbIe 8UObI NMPOgheccuoHarbHolU 0essimesibHOCMu.

AdvcuunnuHa HanpaBneHa Ha pelweHne 3agjad NpodecCuoHanbHOM AeATEeNbHOCTH
crneayroLwero Tmna: Hay4yHo-uccriedogameribCKud.

[Mporpamma cocTaBneHa B cooTBeTCTBUKN C TpeboBaHnamu degepanbHOro rocyaap-
CTBEHHOro 00pa3oBaTenbHOro CTaHgapTa Bbicero o06pa3oBaHUA MO  HanpasrEHUHO
nogrotoskn 06.03.01 Buonorus.

2. MNepeyeHb NNaHMpyeMbIX pe3yribTaToOB O0O0y4YeHUsl, COOTHECEHHbIX C NNaHu-
pyemMbiMu pe3ynbTaTamm OCBOeHUs1 o6pasoBaTesibHOM NPOorpamMmmbil

Ne Kon dopMynupoBKa Koo n HaumeHOBaHUe nHaMkKaTopa Ao-
n/ | Komne- KOMNeTeHUUmn CTUXXEHUA KOMMNeTeHLUun
n | TeHUun

1 OlK-1 CnocobeH UO1onkt - N3yyaeT n aHanusmpyet 6Gumo-

n3yyatb, aHanm3npo- | nNorm4eckme 0ObeKTbl U npoueccbl, OCHOBbI-
BaTb, MCNoJyib3oBaThb | BadACb Ha 3aKOHaxX U 3aKOHOMEPHOCTAX MaTemMa-
Buonornyeckne obbek- | TMYECKMX, C*)I/I3I/1‘-IeCKI/1X, XUMUYECKNX 1 Guonorun-
Tbl N MpoLecChbl, OCHO- | YHeCKMX HAaYK N X B3aNMOCBA34X

BblBasACb Ha 3aKOHaXx U NO20nk1 - Wcnonbsyetr ©Guonornyeckue
3aKOHOMEPHOCTAX 06BEKTBI M MPOLIECCHI, OCHOBbLIBAACH Ha 3aKOHaxX
MaTemMaTU4ecknx, @u- | 1 3akOHOMEPHOCTAX MaTteMaTuyeckux, dusnye-
3MYECKUX, XUMWUYECKUX | CKUX, XUMUYECKUX U BUOMNOrnMYeckmx Hayk n mnx
N BUONOrMYECKNX HayK | B3aMMOCBSA3SAX

N UX B3aUMOCBA3AX

Koa n HanmeHoBaHue PesynbTaTtbl 00y4yeHus (noka3aTenu oueHMBa-
MHOUKaTopa [OCTMXKEHUSA HUA)
KOMMNeTeHLunun
WO omk-1 - A3yyaeT n aHa- 3HaeT: OCHOBHblE TEOPETUYECKME TMOMOXEHUA O
nnaupyert BGuonornyeckne | CTpyKType, PyHKUMAX U PUINKO-XMMUYECKMX CBOMCTBAX

0ObEKTbl M MPOLEeCChbl, OCHO- | BEeNKOB, HYKMNEUHOBLIX KUCNOT, (DEPMEHTOB, YrneBooB,
BblBasACb Ha 3aKOHaX W 3aKo- | NMNUAOB, OUOMOrMYECKN aKTUBHbIX COeAUHEHNIN, 0CODEH-
HOMEpPHOCTAX mMaTemaTtmye- | HOCTAX (epMEHTaTUBHbLIX peaKkUuuiA; OCHOBHblE 3aKo-
CKUX, (PU3MYECKMX, XUMUYE- | HOMEPHOCTM OUOXMMUYECKUX MPOLIECCOB U MX BrUSHUE
CKMX N OMONOrMYEeCKUX HayK M | HA Ka4yecTBO Cbipbsi M BbIXOA OWOTEXHONOrMYEeCcKown
NX B3aMMOCBSA3SX npoayKumm.

YMeeT: 06bSACHSATb TECHYIO B3aMOCBSI3b MEXAY XU-
MWYECKOW CTPYKTYPOW YYacTBYHOLUMX B peakuun Guomo-
nekyn n ux GuonormyeckMMn YHKLUSIMU; aHanmsnpo-
BaTb GMOXMMMYECKME NOKa3aTENM rOTOBOW NPOAYKLMU;

BnapgeeT: kynbTypon GUONMOrMYEeCcKOro MblLLSEHNS,
OMOXMMMYECKMMM  MEeTOA4aMM  aHanmsa  XMMUYECKOro
COCTaBa Cblpbs 1 NPOAYKTOB BUOTEXHOMOIMM

NO20mk1 — [MpumensieT 3HaeT: OCHOBHblE 3aKOHbl BUoOXnMmMn n BUoxMmmnye-
dm3nKo-mMaTemMaTNIECKUM CKMe MeToObl 9JKCMepMMEHTarbHOro  MUccrenoBaHud
annapaT, OCHOBHblE 3aKOHbl | COCTaBa CbIpbA WM BCMNOMOraTesfibHbIX MaTepuanoB, UC-




nosib3yeMblX B NPogeccruoHanibHOM OeATeNbHOCTY,

YMeeT: 1Mcnonb3oBatb OMOXMMUYECKUA MOTeHUman
Cblpbsl, MPUMEHAEMOro B OMOTEXHONOrMYECKUX Mpom3-
BOACTBax M cnocobbl ero Hanpa.feHHOro perynmposa-
HUS ONS pewweHna 3agad npodeccMoHanbHON OesTerNb-
HOCTWU;

BnapgeeT: MmeTogamu perynupoBaHus yCnoBun npo-
TekaHNss BUOXMMMYECKNX NPOLECCOB NPU XPaHEHUWU Cbl-
pbsi, NMPOM3BOACTBE W XpaHEeHMM OBUOTEXHONOrMYEeCcKom
NpoayKunn; cnoCobHOCTbIO K 0D006LLEHNIO pe3ynbTaToB
TEOPEeTUYECKOro U IKCMEepPUMEHTArbHOIo MCCrneaoBaHus
BMOXMMNYECKMX MPOLECCOB ANA pelleHus 3agad npo-
dreCCcMoHanbHON OEATENTbHOCTH.

PU3MKK, XUMUN, MEXAHUKN ONS
peweHns 3agad npodeccuo-
HanbHOW OeATenbHOCTH

2. nacnopT cbou,qa OLEeHO4YHbIX MaTepuanoB No gucuuniinHe

Ne KoHTponunpy- WHpekc OueHo4YHbIE MaTepuansl TexHonorus/npoueaypa oue-
n/n | emble Mmogynu/ | KOHTPONUPYy- HauMeHoBaHue NeNe 3a- HMBaHMS (CcNocob KOHTpoNS)
pasgenbl/TemMbl | emon Komne- JaHun
ONCUUNNYHBI TeHumm (Mnu
ee yactn)
OrK-1
1 CobecedosaHue (8ornpochbi K
. OHTpOrb NpenoaaBaTenem
Mpeometr n 3a- K aK3aMeHy)
Jaym Kypca
Browmonekynei: OnK-1 6205_:?32;&‘ ;gz:t'fm na- KoHTponb npenonaeatenem
CTPYKTYpa, pavopHon p
. Bark mecmoebix 3adanui BnaHo4Hoe/koMnbloTepHOE
CBOUCTBaA, TecTupoBaHne
2. | cpyHKUMM. CobecedosaHue (80Mpock! K 3aqe- K
my) OHTpOIb NpenoaasaTtenem
Ketic-3adaHue MpoBepka npenogaBaTtenem
Or1K-1 Bank mecmossix 3adanul BraHo4HOe/KOMMLIOTEPHOE TECTU-
poBaHue
CobecedosaHue (80MpocChkI K 3K3a-
MeTabonuam MeHy) KoHTponb npenogaBatenem
4. | BellecTs n lMoAroToBKa K 3awute nabopaTop- T ———
3HEprum B KneT- HOIA PaBoTh ponk npenon
Ke
Kelic-3adaHue MpoBepka npenogaBaTernem

3. OueHouYHble MaTepuranbl AN NPOMEXYTOYHOW aTTecTaumm

TunoBble KOHTPOSbHbIE 3a4aHUs UNTU UHbIE MaTepuarbl, HeobxoAuMbIe ANA OLEHKU 3HAaHUN, YMEHUH,
HaBbIKOB U (UNKX) onbiTa AEATENbHOCTU, XapaKTepU3yoLwWmx dTanbl (POPpMUPOBaAHUA KOMNETEHLUN B

npouecce ocBoeHUsi o6pa3oBaTenbLHON NPOrpaMMbi

MpomexyToyHas aTTecTaumus oby4datoLlerocs no gMcLUMnnHe NpoBoanTcs B hOpMe TECTUPOBAHUS U Npeay-
cmaTtpuBaeT BO3MOXHOCTb nocriegytowlero cobecenoBanus ( ak3ameHa). Kaxxabii BapuaHT TecTa BKIoYaeT
20 KOHTPOrbHbIX 3a4aHUN Ha NPOBEpPKY 3HaHUM Kaxabin 6uneT BknovaeT 3 KOHTPOSbHbIX BOMpoca Ha
NPOBEPKY 3HAHWUNA.

3.1 TecTthl

3.1.1 Wndp n HaumeHoBaHWe KOMMNETEHLUN

OnK-1:

Cnocob6eH u3yyaTb, aHarM3MpoBaTb,

ucnonb3oBaTb Ouonoruvyeckue oOLEKTbl U

npoueccbl, OCHOBbIBasACb Ha 3aKOHaX U 3aKOHOMEPHOCTAX MaTeMaTU4yeCKuUXx, q:msuqecxux, XumMmun4ye -
CKUX U OMONorn4yeckux HAayK U UX B3aUMOCBA3AX

Ne 3agaHuns

TecTtoBOE 3agaHne C BapmaHTtaMum OTBETOB U NpaBUibHbIMW OTBETAMMU

1

Benku — 3T0 GUONONUMEPLI, COCTOALUNE U3




HYKNeoTnaoB
aMUHOKUCNoT
HyKneonpoTenaos
MOHOCaxapuzos

PN~

Kakne aMMHOKMCNOTLI OTHOCATCA K HE3aMEeHUMbIM?
1. rMyuuuH
2. BanuvH
3. rnytamuHoBas Kucnota
4. anaHuvH
5. mctngvH

Kakoe npoueHTHOe copepkaHue a3oTa B MorieKyre 6enka?
1. 21-23%
2. 15-18%
3. 12-14%
4. 70-80%
5. 25-28%

Kakune ammHokucnothbl npuaaloT 6enkamMm OCHOBHbIE CBOUCTBA?
1. UMKNn4Yeckne amUHOKUCNOThI
2. MOHOaMMHOOUKapOOHOBbLIE KACMOTbI
3. AMaMMHOMOHOKapO6OHOBbLIE€ KUCNOTbI
4. MOHOAMMHOMOHOKaPOOHOBELIbI KNCNOTHI

Y10 nexuT B ocCHoBe MexaHu3Ma gericTBuUA pepmMeHTOB?

1. CNocoBHOCTb (hepMeHTa CHUXKaTb IHePruro aKkTMBaLum

2. CnocobHocTb hepMeHTa NoBbIWATL 3HEPTUIO aKTUBALUN

3. CnocobHoCTb hepMeHTa MOHWXKATb KNHETUYECKYHD SHEPTUIO

4. CnocobHOCTb hepMeHTa NOBbILWATb KUHETUYECKYIO 3HEPIUIO
5. CnocobHOCTb hepMeHTa NOBbIWATb NOTEHLUMANBHYIO SHEPTUIO

MeTaGonu3mom Ha3biBaeTcsl ...

1.06MeH BelecTB, CONPOBOXAAILWMNACA OOMEHOM 3HEeprumn
2.COBOKyI'IHOCTb peaKu,mVl CUHTE3a BeLlleCTB B XUBbIX OpraHn3mMax
3.COBOKYMHOCTb peakLmi pacnaga BeLLEeCTB B XUBbIX OpraHnu3max
0BMeEH 3Hepruu

B coctaB monekynsl AIHK BxoaaT:
1. pubosa

afeHuH

ryaHvH

LMTO3UH

Ae3oKkcupunbo3a

TUMUH

ypauun

NoaprwN

PepMeHTbI ABNSAOTCSA:

1. perynaropamu;

2. KaTanusaTopamu;

3. akTMBaTOpamu cybCTpaTos;

4. nepeHOCYMKaMW BELLECTB Yepe3 MeMOpaHy;

Kodaktop — aTo:

1. aKTUBHas YacTb NPOCTOro hepMeHTa;

2. nokasaTesb akTUBHOCTU (DEPMEHTA;

3. 6enkoBast YacTb CNOXHOIO (PEPMEHTA;

4. He6enkoBasi YacTb CIIOXHOro (hepMeHTa.

MpocTeTn4yeckas rpynna — 3To:

1. 6enkoBas YacTb CITOXXHOro bepMeHTa;

2.ctabununsaTop CTPYKTYpbl hEPMEHTa;

3.aKTMBaTOp CINOXHOro (hepMeHTa;

4.npoyHocCBA3aHHaA ¢ hepMeHTOM HebenkoBas 4acTb;
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Mo Tuny peakuun chepmeHTbLI NoApasaensaoTcsa Ha:




1. okcuaasbl, TpaHcdepasbl, rMaponasbl, katanasbl, U3oMepasbl, 3CTepasbl;

2. oKkcuaopeaykTasbl, M3oMepasbl, rMaponasbl, acTepasbl, NepoKcMaasbl, Nmasbl;

3. okcupopeaykTasbl, rMaponassl, NMasbl, kapbokcunasel, M3oMepasbl, Nurasb;
4.oKkcnpopeayKTasbl, rmaponasbl, TpaHcdepasbl, M3o0Mepasbl, Mnasbl, NUrasbl.
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KoHcTaHTa Mnxaanuca-MeHTeH — 3T0:

1. KOHUeHTpauusa cybcTpaTta, NpU KOTOPOW CKOPOCTb (hepMeHTaTUBHOWM peakummu
CoCTaBnsAeT NOSIOBMHY MakCUMaribHOW;

2. onTumarnbHas KOHUEeHTpaumsa cybeTpara;

3.K03(hhMUMEHT, OTpaxaroLmii 3aBUCUMOCTb CKOPOCTM peakuun oT TemnepaTypbl;

4. KOHUEeHTpauusi cybcTpaTta, Npu KOTOPOM CKOPOCTb peakummn MakcumarnbHa
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BenuuuHa koHcTaHTbl Mnxaanuca-MeHTeH oTpaxaert:

1. cpoacTBO hepmeHTa K cybcTpary;

2.3aBUCUMOCTb CKOPOCTU peakumm OT KOHLEeHTpaummn epMeHTa;
3. aBUCUMOCTb CKOPOCTU peakumm oT TemnepaTyps;

4.cpoacTBo hepMeHTa K UHrMbuTopy;
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ButamuHbl — 3T10:

1. HU3KOMONeKyNnsApHbIe OpraHu4Yeckue coegUHEeHUs1, BbINOMHSAOLWMWEe BaXHenlwmne 6Moxmmm-
yeckue 1 cpusmonornyeckme pyHKLUUN B XKUBbIX OpraHU3mMax;

2. reHeTU4eCKUin maTepman BCEX XUBbIX OPraHN3MOoB;

3. 3anacHow nuTaTenNbHbIN MaTepuan pacTUTENbHbIX KNEeTOK;

4. OCHOBHOW CTPYKTYPHbI Matepuarn KNeTo4YHbIX MeMOpaH;
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Buonorunyeckon pyHkunen ButamuHa E aBnsaercs:
1.dakTop pocta
2.noBbllWeHVe penpoayKTUBHOCTU
3. aHTUremopparn4yeckas
4.yqaCT|/|e B OKNUCINNTENbHO-BOCCTAHOBUTENbHbLIX peakunax
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ABUTaMUNHO3:

1. 36bITOK BUTAMUHOB;

2. HeJocTaToOK BUTAMUHOB;

3. OTCyTCTBME KaKoro-nm6o BUTaMUHa;

4. .HenepeHOCMMOCTb OPraHM3MOM HEKOTOPbIX BUTAMUHOB.
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FanakromMaHHaH — 3TO:

1. NWHENHbIN roMmononucaxapug
2.pas3BeTBIIEHHbI rOMononucaxapua
3.IMHENHbIN reTepononucaxapua
4.pa3BeTBJ/IeHHbIN reTepononucaxapua
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Pocconunuabl COCTOAT U3 ...

1. OCTaTKOB rMMLIEPMHA, BbICLUMX XMUPHbIX KUCMOT 1 aMUHOCINPTa

2. OCTaTKOB IMMLEPUHA W BbICLUNX XXUPHbBIX KUCNOT

3. OCTaTKOB MMULEPUHA, BbICLLUNX XUPHbIX KACMOT 1 yrnesona

4. ocTaTKOB rMUUEpUHa, BbICLUUX XUPHbIX KUCNOT, hocthOpHON KUCNOTbLI U aMUHOCNUPTA
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Ha nepBowm 3Tane katabonuama npoucxoauT pacnag 6enkoB u yrineBogoB COOTBETCTBEHHO
Ha ...

1. ATO

2. aMMHOKUCNOTbI U MOHOCaxapuabl

3. yanoBble MeTabonuThbI

4. npocTelillve HeopraHM4eckue coeMHeHns
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Pacnag BbICLINX XXUPHbIX KUCINOT NPEUMYLLECTBEHHO uaeT no nyTu:
1.4exkapbokennmpoBaHus

2. BOCCTaHOBIEHMS

3. beTTa-oKucneHus

4. anba-okmcneHus
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B cTPpyKTypHOM OTHOLIEHUM BCE NUNUAbI ABNAIOTCA:
1.ApocTbIMK adhupamu;
2.BbICLUMMW CMPTaMK;
3.cnoxHbiMu adpnpamu;
4. NOMVLUMKNNYECKMMU CnupTamm.
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K kakomy knaccy oTHocutcs cpepMeHT ankoronbgermgporeHasa ¢ uHgekcom Ko 1.1.1.17?
1.rmgponasbl;

2.TpaHcepassbl;

3.n3omepasbl;

4.okcupgopeayKrasbl.
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Yro ABNsieTCca 06nacTbio U3y4eHus AUHaMuM4eckon ouoxumun?

1.XnMmnyeckunin coctaB OpraHM3MoB;

2. XUMUYECKMe NPOLIECCHI, NeXalllMe B OCHOBE onpeaerieHHbIX NPOsiIBNEHNA XN3HEAESATENbHOCTH;
3. COBOKYNHOCTb NpeBpaLleHnin BewecTB B OpraHusme.
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Kak Ha3biBaeTcA BelweCcTBO, C KOTOPbIM B3auUMOAeNCTBYET (pepMeHT?
1. anohepmeHT;

2. KohepMeHT;

3. U303H3UM,;

4. cyb6eTpar;
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Kap6orngpasbl Katanu3upyoT ruaponuTuyeckoe pacLienneHme Monekysn
1. nunngos

2.nonucaxapuaoB

3.onurocaxapuvgos

4. 6enkos
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Moyemy npu caBure pH oT onTMMyMa aKTUBHOCTb hepMeHTOB napaeT?

1. U3MeHsieTCA cTeneHb MOHU3aLUKn rpynnupoBoOK, BXogswux B aKTUBHbIN LEeHTP MO-

nekynbl pepmeHTa
2. n3MeHsieTcst KOHOPMaLMs aKTUBHOIO LieHTpa
3.npovcxoauTt geHaTypauus pepmeHTa
4. n3smeHsieTca KoOHopMaLMs annocTePUYECKOro LeHTpa
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Kaknm obpasom mMoxHO onpeaenuTb gencteme dpepmeHTa?

1. no y6binu cybcTpaTa

2.1Mo NpupocCTy KOHLUEHTpauumM NpoayKToOB peakuum

3. N0 N3MEHEHMIO NOrTOLLEHNS cBeTa onpeaerieHHON ANNHbI BOJSTHbI
4. N0 U3MEHEHMIO KOHLUEHTpaUmn depMeHTaTUBHOIO bernka

5. N0 N3MEHEHMIO KOHLIEHTPAL MK hePMEHT-CYOCTPaTHBIX KOMMIIEKCOB
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3a nepeHOC aMMHOKMUCIOT B pu6ocomy oTBeYaer...
1. p — PHK (pnbocomHas)

2. m — PHK (maTtpu4Has)

3. T— PHK (TpaHcnopTHasn)

4. n — PHK (MHdpopMaumnoHHas)
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Mpouecc cuHtesza AT®, Moy cConpsKeHHO C peakLUAMMU OKUCIIEHUSA NPU y4acTUM aHCaM-
655 AbixaTenbHbIX PePMEHTOB, Ha3bIBAETCA:




1.cybcTpaTtHbIM dhocopunupoBaHmem;
2.poToCUHTETUYECKNM (DOCHOPUITMPOBAHNEM;
3. okucnutenbHbIM (hochopunupoBaHmem.
4.¢poTOCHMHTE3OM

29 Kakue cBs3u paspylwiarotTca nog AeMcTBMEM amunasbi?
1. nenTuaHbIE;

2. 3ahUpHBbIE;

3. rMMKo3ugHbIe;

4. BogopogHble.

30 dyHkunamm OHK aBnatoTca:

1. xpaHeHue reHeTU4Yeckon uHdopmauuu;

2. nepepa4a reHeTU4YeCcKom MHOpPMaLMKM NO HacneaAcTBY AOYEPHUM KIleTKam;
3. martpuua anga cuHtesa PHK;

4. yyacTve B OKUCIUTENbHBIX peakumsix.

3.2 Kelic-3adaHusi
3.2.1 Wlugpp u HaumeHogaHuUe KoMrnemeHyuu

OlMK-1: CnocobeH u3y4yaTb, aHanu3MpoBaTb, UCMNONb3OBaTb Ouonornvyeckne o6BLEKTbI U
npouecchbl, OCHOBbLIBasiCb Ha 3aKOHaX U 3aKOHOMEPHOCTAX MaTeMaTU4YecKuX, (PU3MYeCcKnx, Xumm-
YeCKMX M BMONOormyeckmMx Hayk 1 UX B3aMmMoCBA3AX

3adaHue: [aTb KpaTKue OTBeTbl Ha criegylolime CUTyaLMOHHbIe 3adaHust

Homep TekcT 3apaHus
Bonpoca
31 Mpn kakom KOHUEHTpauum cybceTpata hepMeHT, AN KOTOPOro MakcuMarbHas CKOpPOCTb Mnpe-
BpaweHusa cybctpaTa cocrtaBnseT 45. mkmonb/(MyH -Mr), a BenuumHa Ky, pasHa 0,002 monb, Oy-

neT paboTtaTtb CO CKOPOCTbIO, paBHOM 1/2 MakcumarnbHon?

OtBeT: lNpu KoHueHTpauuu cy6eTpaTta 0,002 mMonb. ®Pusnyecknit cmbicn KOHCTaHTbI
Muxaanuca 3akno4yaeTcs B TOM, YTO OHa YMCJIEHHO paBHa KOHLUEHTpauumu cybcTpara, npu KOTo-
PON CKOPOCTb peakumu coctaBnseT 1/2 makcumManbHON.

33 OCHOBHbIM KpUTEPUEM OLIEHKN GEnkoB B MUTAHUM SIBNSIETCA HANU4Me B HUX He3aMeHUMbIX
aMUHoKUcroT. [lanTe 6Monornyeckyto OLEHKy criedyowum rekcanentungam:

a) rny-acn-npo-ana-umc-rnu;

6) rny-acn-npo-ana-Ban-uuc;

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

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

[) Ban-nen-meT-Tpe-Tpu-nms.

OTBeT: Hanbosee NONHOLEHHbIM C BMONTIOrM4YECKON TOUYKM 3PeHUs ABNAETCSA rekcanentug

Ban-nen-mer-Tpe-Tpu-nm3. OH cogepauT 5 He3aMeHUMbIX aMUHOKUCTIOT.

34 Kak 6ygoyt 3apsikeHbl yacTuupl 6enka npu pH 3,5 n 8,0, ecnu 3T atoro 6enka 5,57

OtBerT: Npu pH 3,5 6enok 6yaeTt 3apsixkeH nonoxutensHo. Mpu pH 8,0 OyaeT 3apsixkeH oT-
puuatenbHo.

35 an ONNTENbHOM Mpneme aHTUOMOTUKOB UMK Cy.l'lb(baHI/IJ'IaMI/ID,HbIX npenapartoB y 4elloBeKa MOXeT
pPa3BUTbCA rmMnoBUTaMMHO3 BUTaMUHa BG' [ante oTeeT: Yem 31O MOXET ObITb o6ycnosneHo?

OteeT: BuTaMuH Bg cuHTesmpyetca MMKpodhnopoit kKuweyHnka Yenoseka. Mpu npveme aHTm-

OUOTUKOB MU cynbdaHuNaMUaHbIX MpernapaTtoB Yy YerioBeka pa3BuBaeTcs AU36akTepuos.
MoaToMy He CUHTE3UpPYeTCS HY)XKHOE KOJIMYEeCTBO BUTaMUHA.

36 Mpn oTpaBneHnn mMeTaHorIoM OOMbHOMY Ha3HA4YalT BHYTPb 3TAHOM B KONMYECTBAX, KOTOpbIE Y
30POBOr0 4YernoBeKka BbI3bIBAOT MHTOKCUKaLMIO. OObACHUTE, MOYeMy Takoe IedeHune SBnsieTcs
3 peKTUBHBLIM, ECNN N3BECTHO, YTO MeTaHON BbLICTPO OKUCNSAETCS B NEYEHU ankoronbaernaporeHasom
0o dopmanbgernaa.

OTBeT: B gaHHOM cnyvyae aTaHON SIBNSieTCS UHTMGUTOPOM KOHKYPEHTHOro Tuna. A KOHKy -
pupoBaHMe TaKoro TUna 3aBMCUT OT KOHUEeHTpauuu cybctpata. Ecnu KoHueHTpaumsa cyb6cTpaTta
oyeHb Benuvka( B AaHHOM cllyyae 3TaHoOna), TO OH BbITECHSieT MeTaHON M3 COeAUHEHUs C
¢epmeHTOM. O6pasoBaHue hopmanbaernga, KOTopbi yrHeTaeT HEPBHYH CUCTEMY, NpeKpaLya-




eTc.

37

depmeHT caxapasa MOXET KaTanvM3npoBaTh CrieyroLmMe peakuum:

a) caxaposa + H20 = rnioko3a + hpyKT033;

6) padmHo3a + H20 = chpykTo3a + rnmoko3a + ranakrosa.

Ecnu cybctpatom siBnsieTcs caxapo3a, To Km = 0,05 mmonb, ecnu pacddumHosa, 1o Km = 2

MMorb. B kakom crnyvae npu ogMHaKOBOW KOHLUEHTpauum cybcTpaToB CKOpPOCTb peakumn 6ynet 6onb-
we?

OTtBeT: KoHcTtaHTa Muxaanuca xapaktepusyeT cpoaAcTBo drepmeHTa K cybecrpaty. Yem
MeHblle BenuuuHa Km, Tem Gonblue cpoacTtBo chepMeHTa K cybecTpaTy M Bbille CKOPOCTb

peakumn. [03TOMy CKOPOCTb peakuMu B cllyvyae caxaposbl Bbille.

3.3 Bonpochkl kK cobeceaoBaHuio (3K3aMeH)

3.4.1 Wlugpp u HaumeHosaHuUe KoMemeHyuu

OlNK-1: CnocobeH u3y4yaTb, aHanu3MpoBaTb, UCMNONb3OBaTb Ouonornvyeckne o6BLEKTbI U
npouecchbl, OCHOBbIBasACb Ha 3aKOHaX U 3aKOHOMEPHOCTAX MaTeMaTU4yeckux, (pu3m4yecknx, XumMm-
YeCKMX M BUOSIOrMYecKMX HayK U X B3auMOCBSA3SX

Bonpochbi

Ho
Me
p
BOM
poc

TekcT Bonpoca
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YUto siBNseTcs CTPYKTYpHOW egnHuuen 6enka? Kakumu ceonctesamm obnagaeT 3To BELWLECTBO?

OtBeT: CTPYKTYpHOW eamHuueri 6enkoBon MOMeKynbl SBNSTCA aMUHOKMCNOTHI. B coctas 6en-
ka BxogaT 20-22 amuHokucnoTbl. Bce GenkoBble aMMHOKMCIOTbI SBMNSAIOTCA O- aMWMHOKUCIIOTBMM.
Bce(kpome rnmumnHa) SBnsaTCS ONTUYECKN akTUBHBIMU BELLECTBaMM.

AMUWHOKNCNOTbI ABNATCA amOTepPHbIMU COeQNHEHUAMW, Tak Kak cogepxaT aMUHOrpynny u
KapbOoKCUIbHYIO rpynny.
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CTpoeHune GernkoB.

OTBeT. 1. lNepBuyHas cTpykTypa 6enka — nonunenTmgHas uenb, COCTosAWwas U3 aMmmMHOKUCIIOT,
COeAVHEHHbIX NEeNTUAHOW CBA3bIO.

2. BTopuyHasa CTpyKTypa — cnvpanu3auns nonunentuaHbiX Lenen nocpeictsoM BOAOPOAHbLIX
cBA3en.

3. TpeTuyHas cTpykTypa — 6enkoBas rnobyna, obpasoBaHHash MHOXECTBOM Pas3fiMyHbIX CBA3EWN
1 B3anMOZenCTBU (KOBaneHTHbIX U HEKOBANEHTHbIX)

4. YeTBepTUYHasA CTPYKTypa — acCcoumsaLmMsa HECKOMbKMX NonunenTuaHbiX uenen, obpasoBaHHas
NOCPEeACTBOM HEKOBANIEHTHbLIX CBA3EN.
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Pun3nko-xMMmnyeckme cBoMcTBa BEnkoB: ocaxaeHue, AeHaTypaumsi.

OtBeT:

Ecnu k pactBopy 6enka AobaBuTb kakoe-nnbo rmapodunbHoe coeauHeHne, To YacTuubl 6enka
arpervpytoT 1 6enok BbeinagaeT B 0cafok. ATO sABMNeHNE HasbiBaeTcsa ocaxaeHue 6enkos. OcaxgaTb
DOenkn MOXHO OpraHM4YecKkMMM pacTBOPUTENAMU (ALETOH, STUMOBLIA CMUPT, M3OMPOMNUMOBLIA CNUPT,
3(MPOM) NNM KOHLEHTPMPOBAHHLIMU pPacTBOpaMKn HENTpanbHbIX conen. lNpouecc ocaxaeHne Genkos
HeWTpanbHbIMY CONSIMU Ha3biBaeTCs BbicanvBaHme. OcaxaeHve npouecc 0bpaTtumblii.

DeHatypauusa — noboe HermgponMTuyeckoe paspylleHne KOH(OPMaUMOHHON CTPYKTYpbl 6en-
Ka, MPUBOASLLEE K UBMEHEHUIO €r0 (PU3UKO-XMMNYECKMX CBOMCTB. Mpn 3TOM npoucxoguT paspyLueHue
TPETUYHOW CTPYKTYpbl Benka u noteps BCexX ero nepBOHayanbHbIX (PU3NKO-XMMUYECKMX CBOWNCTB.
Mpouecc He obpaTUMbIN.
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Knaccudmkaunsa 6enkos.
OTtBeT: benkn pasgenstoTcs Ha gBe 6Gonbluve rpynnbl: NPOCTble (MPOTEWUHbI) U CHOXHbIE
(npotemnapl). MNMpoTenHbl genaTca Ha:
AnbOyMUHbI — B€erkuK, pacTBOpMMbIE B BOAE.
mobynuHbl — 6enk1, HepacTBOpMMbIE B BOAE, HO pacTBOpUMbIE B CONMeBbIX pacTBopax [ponamuHbl —
Bernkn, HepacTBOpUMbIE HY B BOAE W B COMEBbLIX PacTBOPax, HO PacTBOPUMbIE B BOAHO-CMIMPTOBbIX




pacTBopax
[MoTEeNUHbI — pacTBOPUMBIE NULLL B LLENoYHbIX pactBopax (0,2% pacTeope wwenoun);
CnoxHble 6enkyn KpoMe aMUHOKMCIOTHBIX OCTaTKOB coepXaT Takke HebOenkoBylo Unm npocTe-
Tuyeckyto, rpynny. OHU pas3gensanTcd Ha:
JIunonpoTteunHbl, NpefcTaBnsowmne cobon coeguHeHne benka C¢ kakuM-nmnbo >xumponofobHbIM Belle-
CTBOM,;
"MrKonpoTeurHbl, cocTosime 13 6enka n kakoro-nnbo yrrneeoaa;
HykneonpoTeunHbl — coeguHeHne 6enka ¢ HyKNeNHOBBbIMU KNCNOTaMu;
MeTannonpoTenHbl — COeAUHEHNE aTOMOB MeTansoB ¢ Genkowm;
docchonpoTenHbl - COCTOAT M3 Berka n octaTtka PoCOpPHONM KUCIOTbI U T.A.
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Mepeuuncnute Buonornyeckme pyHkUnnN 6enKoBs.
OTBeT:
1.Katanutnyeckas
2. PeryndaropHas
3.TpaHcnopTHas
4.CokpatuTenbHas
5.CTpykTypHas
6.3awmTHasn
7.Pe3epBHasi
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Knaccudumkaumss aMMHOKUCAOT.
OTtBeT:
MoHoaMnHOMOHOKapbOHOBLIE
MoHoamunHoankapboHoBbIE
nammHoMoHOKapOoHOBbIE
OwamuHogukapboHoBble
lomouuKknuyeckue
"eTepoumknuyeckue
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YTo Takoe Hykneosmabl?
OTBeT: Hykneo3udbl — COeQVHEHWS, B KOTOPbIX NMYPUHOBbLIE U MUPUMUONHOBbLIE OCHOBaHWUS
CBsi3aHbl C caxapom pubo3or nnm 4e3okcMprubo3on.
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MpaBuna Yapradda
OTBerT:
KONMMYEeCTBO MOMEKYS afeHnHa paBHO KONMYecTBY Monekyn TuMmnHa (A=T);
KONMMYEeCTBO MOMEKYI ryaHnHa paBHO KONnyecTBy Monekyn untosuHa (M=4);
KONMYeCcTBO MOSEKYN MYPUHOBbLIX OCHOBAHWUIA PaBHO KOMMYECTBY MOMEKYN NMUPUMUONHOBBIX OCHO-
BaHu (A+M=T+L)
4. KONMMYecTBO OCHOBaHWI ¢ 6-amuHorpynnamu B Lenax OHK paBHO konnyecTBy ocHOBaHUM ¢ 6-rna-
pokcurpynnamu (A+L=I+T);
5. otHoweHue (M+L)/(A+T) pesko oTnnyaeTtcs ans pasHbix BMaoB OHK, HO MOCTOAHHO ANs KNEeTKM
O[HOrO BMNAa; 9TO COOTHOLLEHWE HasbiBaeTCsA hakTopoM crneundnyHOCTY.

W=
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Kakune BUTaMMHbI OTHOCATCS K XXMPOPaCTBOPUMbIM?
OTBeT: JTa rpynna BUTaMUHOB PacTBOPMMA B XXMPax U OpPraHU4eckux pactBoputensx (xmo-
pocopme, 6eH3one, neTponenHoM admpe). K Hen oTHocsTest ButamuHel A, D, E, K.
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Kakvne dyHKuun BelinonHaeT ButammuH K?
OtBeT: ButamuH K — aHTuremopparvnyeckuin, npyHMMaeT yyacTve B akTuBauun hepMeHTOB, OT-
BEYalLLNX 3a CBEPTbIBAHNE KPOBW.
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Kakvne BUTaMMHbI OTHOCSITCS K BOAOPACTBOPUMBIM?
OtBeT: K BOOOpacTBOPMMBIM BWTaMUHaM OTHOCATCS BUTaMWHbI rpynnbl B, ackopGuHoBas
Kucnota, 6UOTWH, Napa-aMMHOBEH30MHas KMCnoTa.
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Butamun PP, ero ponb B opraHusme.

OtBeT: HuKoTMHOBas kucnoTa (HMauMH) n eé amma npeaynpexaarT 3aboneBaHue nennarpomn
(MopaxkeHue KOXn Ha OTKPbITbIX MecTax Tena, NCUXu4eckne paccTponcTea, anaTuto, ObICTPYO YyTOMISA -
eMOCTb, cepauebuneHune, CHKeHNe anneTuTta).
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Yto Takoe UIT 6enkos.

OTBeT: PacTBopbl 6enkoB sBnsTCS aMdoTepHbIMK anekTponutamu. MoxHo nogobpartb Takoe
3Ha4eHue pH cpeapbl Nnpyn KOTOPOM Genok OyaeT SNeKTpoHenTpareH, TO eCTb CyMMa ero nosioxuTenb-
HbIX 3apsiAOB paBHa CyMMe OTpuuaTenbHbIX 3apsagoB. Takoe 3HadeHne pH HasbiBaeTcsa M303nekTpu-
yeckon Toykon (UN3T).

51

w

o

Knaccudmkaumsa pepmeHTOoB.
OTBerT:

depmeHThI gensaTcsa Ha 6 KnaccoB B 3aBMCMMOCTU OT BMUAA Katanuanpyemon peakumnmé
Oxkcupopeaykrasbl — KaTanuampyT OKUCIINTENbHO-BOCCTAHOBUTENbHbIE peakumm BCcex TUMNOB;
TpaHcdhepasbl — hepMeHTbI, KaTanMaupyoLwme peakumm nepeHoca rpynn atoMoB OT AOHOPHON Mone-
KyInbl K aKLenTOpHOM;

'Maponasbl — yKOPSOT peakumy rmaponmuTu4eckoro (C ydactuem BOAbl) pacLuenfieHe cBssen;

JInasbl — kKaTanusmpyroT peakumm HerngponuTMYECKoro oTLLenneHe ot cybcTpaToB rpynn ¢ obpasosa-
HMeM ABOWHON CBA3N UMW, HA0BOPOT, NPUCOeAMHEHME TPy MO ABOVHBLIM CBA3SM;

M3omepasbl — kaTanuanpyoT B3auMHbIe NpeBpaLleHns pasnmyHbIX N30MEpOB;

Jlurasbl — yCKOpSIHOT peakunm CUHTE3a, CONnpshKeHHbIe C pacnagomM boraTbiX SHEPrnen CBs3en.

52

Kakue Buabl MHIMOMpoBaHUs (GEPMEHTO Bbl 3HAeTE?

OTBeT: NMpouecc MHIMBMPOBaHNST MOXET ObITb 06pamuMbIM N HeobpamuMbIM.
Ob6paTtrMble MHIMBUTOPLI ObIBAIOT:

KoHKypeHTHOro aencreus

BeckoHkypeHTHOe nHrimbrnposaHue

CwmeluaHHoe nHrimbrnpoBsaHue

53

YTo Takoe aBMTaMMHO3bI, FTNMNO- 1 rmnepBnMTaMmMHO3bI.
OtBeT: C HapyweHneM noctynieHnd BMTaMmMHOB B OpraHM3M CBA3aHbl 3 npuHUnnmMarnbHbIX
NnaToJIoOrM4eCKnX COCTOAHUA. HeOJOoCTaTOK BUTaMMHaA - TMNOBUTAaMUHO3, OTCYTCTBME BUTaMUHA - aBU-
TaMMNHO3, U U3bbITOK BUTAMMHA - rmnepBNTamMmnHOS.

54

OkcupopeayKkrasbl.
OTtBeT: Okcmaoopenykrasbl — PEPMEHTbI, KaTanuaupyoLme OKUCNUTENbHO-BOCCTAHOBUTENb-
Hble peakuunn Bcex TUMoB.
Knacc genatcs Ha gBa noaknacca:
1. permgporeHasbl — KaTanu3upyloT NepeHoC aToMOB BoAopoda OT AoHopa K niobomy
akuenropy.
2. 3OneKTpoHasbl — KaTanM3npyrT NEPEHOC 3MEKTPOHOB
HezaudpozeHasb npeacTaBnaioT cobon ABYXKOMMOHEHTHbIE hepmeHTbl. B 3aBMCUMMOCTM OT Xu-
MUYECKOM NpMpoabl KohakTopa OHM NOApa3aensoTca Ha:
MupuanHsasucumble gernaporeHasbl, Ha3pOOHblIE KOPEPMEHTOM KOTOPbIX SABMSETCSH HUKOTW-
HamugageHuHanHykneotvd (NAD) u HukoTuHamugauHykneotnadocdat (NADP).
dhnaBmH3aBUCUMbIE AermgporeHassl (raBonpotenanbl), pofie NPOCTETUYECKOW Fpynibl B KOTO-
pbiX BbINONHAT hraBuHageHnHamHykneotug (FAD) n onaBmHageHuHMoHoHykneotug (FMN).
K nogknaccy anekTpoHa3 OTHOCUTCS LMTOXPOMHas cuctema.

2J1UKO.
iepeny
Tbl, Oe
PPYKT(
PHOO2,
3e Ng
HMHBI.

YT0 Takoe kapborugpasbl?
OTBeT: Kapboaudpasbl — bepMeHTbI, KaTanManpyoLme rmaponutnyeckoe paciiennexdme O-rnuko3ng-
A3K B ONUro- 1 nonucaxapugax. CneymgpuryHocTb AeNCTBUS onpeaensieTcs KoHdurypaumen paclenns-
BA3M (- UK B-CBA3b), @ Takke NPUPOLON IMUKO3UAHOro ocTaTka.
Mo MexaHn3My OeCTBUSI pas3nuMyatoT TPy OCHOBHbLIX TMNa kapbormgpas:
Buda3bl OEVNCTBYIOT Ha onunrocaxapa C COXpaHeHueM kodurypaumm pacliennsieMoi CBA3M, OTLLEeNNss
LIMPYIOLLMIA OCTaTOK MOHOCaxapuaa. B 3aBucMMocCTy OT koHUrypaLmmn pacLlenssemon ceasm dhepmeH-
MCTBYIOLLME Ha FMMKO3WUMbHbIE COEAMHEHUS MOAPa3nensioTCs Ha o- U B-rmuko3ungasel. Hanpumep, B-
pypaHo3naasa, o-ranakro3vaasa;
IUKaHa3bl KaTanuavpyloT HEYrNnopsAovYeHHOEe pacllenneHme BHYTPUMOMEKYNSPHbIX MUKO3UOHbIX CBSI-
nucaxapuga c obpasoBaHMeM B Ha4YarbHOW CTagumn rMAponn3a KpynHbix oparMeHToB pasnnyHon Benm-
KaTanutuyeckuin akt MOXeT MPOUCXOaUTb B TOYKaX yYAaNeHHbIX OT KOHLOB Monekynbl. [pyn aToMm 6bICT -

DO CHU

KaeTCA MOoJieEKynapHaa Mmacca CY6CTpaTOB M ero BA3KOCTb. TUNNYHLIMA npegcTtaBUTENAMU UX ABNAKOTCA
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-amwjﬁl’asa, MHYIMHAa3a.

PK302JIUKaHa3bl KaTariMu3npyro nocrnegoBartesibHoe oTuwenneHne d)paFMeHTOB paBHOIZ BeJNTMYUNHbI (MOHO nnm
nncaxe pOB) OT Hepeayumpyrouwiero KoHua nonnmcaxapuaa (FJ'IPOKOGMVU'IaSa, B-ammna3a). I'IpM 3TOM MOJieKynap-
iad Mgcca Cy6CTpaTOB N ero BA3KOCTb CHMXaeTCA OTHOCUTEerNbHO MearneHHo.

56

Bce nn MoHocaxapuabl SABMSOTCA BOOCTaHaBNNBAOLLMMA?
OTBeT: TONLKO anbAo3bl.

57

Kakne koMmnnekchl HYKNEeNHOBbIX KNCIOT U GenkoB Bbl 3HaeTe?
OTtBeT: K HyKneonporengam OTHOCATCA pM6OCOMbI, XPOMOCOMbI 1 BUPYCbI.

M3omepassbl.
OtBeT: VI3omepasbl (KP. 5)- Bbi3biBaOT NpeBpaLleHus B npegenax ogHoN MONeKyrbl, kKatanm-

3MPYIOT BHYTPUMOSIEKYNSIPHBIE NEPECTPONKK. B 3aBUCUMMOCTU OT cneumndmnyecknx ocobeHHOCTeN 3Town
nepecTporikn OHN NOAPa3aensoTCs Ha 5 Nnoakcnaccos.

1.

Ko 5.1. — pauemasbl 1 anMmepasbl OCYLLECTBASIOT pauemMaumio aMUMHOKUCAOT (Hanpumep, ana-
HUHpauemasa kaTanuampyet peakuuto L-anaHuH <> D-anaHuH) unu anumepusaumilo caxapoB
(UDP-rntoko3oanvmeppasa katanuampyeT peakumto UDP-rnoko3a <> UDP-ranakrosa);

K® 5.2. — unc-tpaHc-nsomepasbl Bbi3blBal0 M3MEHEHWE FEOMETPUYECKON Kourypaumm y 4BONHOM
cBsi3n cybeTpaTa;

K® 5.3. — BbICOKOMOMEKYNSPHbIE OKCUAOPEeayKTasbl KaTanuanpyoT NpeBpaLleHmns anbio3 B KeTo-
3bl, ocywlecTBnsoT okncnenme CHOH-rpynnbl ¢ ogHOBPEMEHHBIM BOCCTAHOBIIEHMEM COCEOHEWN
C=0O-rpynnel;

K® 5.4. — BbicokomonekynsipHble TpaHcdepasbl (MyTasbl) MEPEHOCAT rpynny ¢ OAHON 4YacTu More-
Kynbl cybcTpaTta Ha Opyryto 4acTb TOW XKe MOSEKyIbl;

K® 5.5. — BblCOKOMOMEKynspHble Nnasbl OCYLLECTBISIOT peakumio AeuMKnusaumum ogHoro tuna
KonbLia 3TOM MOMEKYnbI B APYrYHO.

58

AHTUBUTAMUHBbI.
OT1BeT: AHTUBMTaMMHbI — BELECTBA NoAaBMSAOWME aKTUBHOCTb U Broxmmmnyeckme OyHKLMK

BMTaMWHOB. [10 MexaHn3My AeACTBUS 3TV BELLeCTBa NoApasaensioTcs Ha TPU rpynmbl;

1. CTPYKTYpHble aHanorm BUTaMMHOB — COeQMHEHNS MOEHTUYHbIE MO XMMUYECKON CTPYKType C
BUTAaMUHaMK, HO OTMMYaloWMecss Kakon-nnbo odHon (yHKUMOHANbHOW rpynnon OT Bu-
TaMUWHOB;

2. dhepMeHTbl, paspyLialoLme BUTaMm1HbI;

3. coeanHeHwus, fatoLme NpoYHbIe KOMMMEKCHl C BUTaAMUHaMM.

59

Knaccudukauua nunngos.
OTBeT: o CTpykType nunuabl MOXHO MNOAPA3LENUT Ha TpY FPynnbl;
NPOCTbI€ NUNUAbLI — K HAM OTHOCATCA TONbKO 3UPbI XUPHBIX KUCAOT 1 cnupToB. Cioga OTHOCAT-
CS1: XKMpPbl, BOCKM U CTepuapl;
CNOXHbIE€ NUNUAbI — B UX COCTaB BXOAST XXMPHbIE KUCMOTbI, CNUPThI U APYrMe KOMNOHEHTbI pasnny-
HOro XMMUn4eckoro ctpoeHus. K HumMm otHocAaTca dhocconunuapl, rukonMnuabl U T.4.;
NPon3BOAHbIE NMNNUAOB — 3TO B OCHOBHOM XXMPOPACTBOPUMbIE BUTAMUHbI U UX NPeaLleCTBEHHUKN.

60

Kakne He3aMeHUMble aMUHOKUCHOThI Bbl 3HaeTe?
OTBeT: M3BECTHbl 8 He3aMEHUMbIX aMWHOKUCHOT:. BanWH, NEWUMH, WU30NenumH, METUOHWH,

TPEOHUH, N3UNH, (PEHUNanaHuH, TpunTodaH

61

Knaccudpvkauus yrnesoaos.

OTBeT: YIMEBOMbI

-y




MOHOCAXAPUIbI ONUITOCAXAPVObI MNONNCAXAPVObI

MOHO3bI (oT 2 po 10 ocTaTkOB MOHOCaxapuaoB) (cBblwe 10 ocTaTkOB MOHOCaXapwaoB)
(ot 3 mo 1? C-atomoB) ‘
L
MponssoaHble eTepononucoxapuapl
L Y S ngononmcoxapm,qu
YpoHoBble ApoBble
KUCMOTbI KUCMOTbI "mukosunapl docdocaxapa

62

Kakve BUTaMuHbl OTHOCATCSA K rpynne B?
OTBeT: B rpynny ButammnHoB B BxogdT:
B1 — TMaMUH (QaHTVHEBPUTHBIN)
B; — pnbodnasuH
B; — naHTOTEHOBAsI KMCNOTA (aHTUAEPMATUTHBIN)
Bs — MMPUOOKCKH (aHTMAEPMATUTHBIN)
B. — donmesas kncnota (aHTMaHeMU4ECKNA)
B12 — unaHkobanaMuH (aHTUaHEMNYECKNIA)
PP — HukoTuHOBas kncnota (aHTUnennapruyeckmin)

63

Kakue peakuum KatanusupyoT nnass?

OTtBeT: PepMeHTbl 3TOrO Knacca KatanuampyloT pasHoobpasHbie peakumn pacnaga U cuHTesa.
B 3aBMCMMOCTM OT TOrO, Kakas CBSi3b paclLUennseTcs Unu, HaobopoT, obpasyeTcs, BbIOENAT yrie-
po-yrneposa, yrnepoa-kKUcrnopom, yrnepoa-asoT nmassi.

64

Mouemy AT aBnsieTCst aKKyMynsiTOPOM SHEPTUUN KNETKN?
OTtBeT: Makpoaprudeckasi cBa3b Gorata aHepruen, npu eé paspbiBe BbiaenseTca 0onblioe
KONMMYeCTBO 3HEpPrun B AeCATKM pa3 bonblue, Yem npuv paspbiBe 06bI4HOM CBA3M, NoaToMy AT® gB-
NAETCA aKKyMynsTOPOM 3HEPrMU B XMBOM OpraHusme.

65

Y10 Takoe aHeprusi aktTusaumm?

OTBeT: OTa 3Heprusa npegcrasnseT cobor pasHOCTb OBLLEN IHEPTNK pearnpyoLwmnx MOonekyn 1
3HEpPrnn 8036yKO0eHHO20 NepexodHo2o cocmosiHus. Yem Gonblue 3Heprust akTMeBaumMm B pearmpy-
IoLLEen cMcTeMe, TeM BbilLe 3HepreTuyecknii 6apbep 1 TeEM HUXKE CKOPOCTb peakuum.

66

OcobeHHOCTU hepMeHTOB Kak BMONorMyeckmx KaTanmsaTopos.
OTBeT:
Bblcokasi akTUBHOCTb (DEPMEHTOB;
O6paTtmMmocTb gencTBusA hepMeHTOB;
CneundunyHoCTb AeNCTBUSA (PEPMEHTOB;
JTabnnbHOCTb (4yBCTBUTENBHOCTD).

67

Kakve nyTu pacnaga aMMHOKUCIIOT Bbl 3HaeTe?
OTBeT: cyLecTBYeT 2 NyTW pacnaga aMMHOKUCIOT: AekapOoKCunMpoBaHue 1 gesammnHMpoBaHne

68

YUto onuckiBaeT ypaBHeHne Muxaanuca-MeHTeH?
OTtBeT: ypaBHeHuve Mwuxasnuca-MeHTeH onucbiBae 3aBUCUMOCTb CKOPOCTU hepMeEHTaTUBHOWN
peakummn OT KOHLIEHTpaumm cybcTpaTa.

69

Kakune nyTn CMHTE3a aMUHOKUCTIOT Bbl 3HaeTe?
OtBeT: cyuiecTtsyet 3 nyTn CMHTE3a 3aMeHUMbIX aMUHOKUCIIOT. BOCCTaHOBUTEJIbHOE aMUHNPOBA-
HWe, TpaHCaMmnHnpoBaHuMe 1 npepauieHune OAHON aMWHOKMNCIIOThbI B Apyryto.

70

Moyemy npu nOOGOM OTKIMOHEHWM OT ONTUMASIBHOTO 3HaYeHMsi pH  yMeHblUaeTcsl aKTUBHOCTb
depmeHTa?




OTBeT: 370 nponcxoanT NOToOMy, YTO USMEHAKTCA 3apAabl d.)yHKLI.VIOHaJ'IbeIX rpynn akTuBHOIO LieH-
Tpa pepmeHTa.

71 Moyemy npu yBenuyeHun TemnepaTypbl Bbille ONTUMANbHOMO 3HaYEHUS YMEHbLUAETCSl akTUBHOCTb
depmeHTa?
OTBeT: 3TO NPOMCXOANT BCNEACTBME TEPMUYECKON AeHaTypauum Benka depmeHTa.
72 Kakve gucaxapuibl SBRs0oTCA peayumpyowmmMm?
OTBeT: peayuVpylWMMK ABRAAIOTCS AMcaxapuabl, KOTOpble MMEKT CBOOOAHLIA FMUKO3WOHBIN TUA-
pOKCUI 1 cnocobHbl BOCCTaHaBNMBaTb peakTuBbl TonneHca n denuxra.
73 fBnseTca Ny cTpykTypa Kpaxmana ogHOpogHON?
OTBeT: HeT He gBnsieTcs. Kpaxman coctonT 13 2 chpakuuin: amniosbl 1 amunonekTnHa. AmMunosa-
NMHENHBIN NonMcaxapug, COCTOALLMIA N3 OCTATKOB [MOKO3bl, COEAMHEHHbIX a-1,4 rMUKO3NOHBIMU CBA3SAMM.
AMWINONEKTMH — pa3BETBIIEHHLIN rOMOMONMcaxapug, COCTOSLLMIA U3 TTOKO3bl, coeanHeHHon a-1,4 1 a-1,6
rMUKO3NOHBIMU CBS3SAMM.
74 Kak nponcxoant ANCCUMMUIIALMS XXUPHBIX KUCMOT.
OTBeT: pacnag, XUPHbIX KUCIOT NPOTEKAET MO MyTW Tak Ha3bIBAEMOIO 3-OKUCMEHMS.
75 Kakue depMeHTbl rmaponusyioT Xupbl?
OTBeT: (hepMeHTbI, IMAPONM3YIOLLNE XNpbl, Ha3biBaOTCA nNunasbl. OHM OTHOCATCSA K KNaccy Kuapo-
nas, nogknaccy acrepas.
76 Kakune dhepmMeHTbI KaTanuaupyoT ruaponma 6enkos?
OTBeT: NPOTEONUTUYECKUE DEPMEHTDI
77 Kak 3aBUCUT CKOPOCTb peakumm OT KOHLEHTpauun doepMmeHTa?
OTBeT: 37O NpsiMasi 3aBUCUMOCTb. BbipaxkaeTcs ypaBHeHnem V = k[E],rp,e V - CKOPOCTU hepMeHTa-
TMBHOWM peakumu; k — koHCTaHTa nponopunoHansHocTy; [E] — koHueHTpaumsa depmeHTa. OgHako Takas
3aBMCMMOCTb HabnogaeTcs TOMNbKO B HayarbHbIA NEPUOL peakumu, Koraa KoHUeHTpauust cybecTpara [S]
HaxoauTcs B N30ObITKE MO OTHOLLEHUIO K KOHLEeHTpauum depmenTa [E]: [S] >> [E].
78 YTo ABRNsieTCs OCHOBOW NEKTUHOBLIX BELLEeCTB?
OTBeT: OCHOBY NEKTUHOBBLIX BELLIECTB COCTABNSAET NoMMranakTypoHoBasi Kucnorta
79 B yem 3akntodaeTcs ponb UMkna TpukapboHOBbBIX KUCTOT?
OtBeT: Lukn Kpebca — 3TO KMoYeBOW aTan ObIXaHWs BCEX KNETOK, UCMOMb3YIOLWMX KUCIopo[d,
LEHTp nepeceyeHnst MHOXeCcTBa MeTabonuyecknx nyten B opraHmame. Kpome 3HaunTENbHOM 3HepreTm-
YECKOW PO LIMKITY OTBOOUTCS TaKKe M CyLLIEeCTBEHHAsA nnacTnyeckas OyHKLMS, TO €CTb 3TO BaXHbINA UC-
TOYHWUK MOMEKyn-NpeaWweCcTBEHHUKOB, N3 KOTOPbIX B X04e APYrMx GUOXMMUYECKMX MpeBpaLLEeHU CUH-
TE3MPYITCS TakMe BaXKHble AN XU3HEAEATENbHOCTU KIMEeTKM COeOMHEHUSA Kak aMWUHOKMCNOThI, yrne-
BOZbl, XXMPHbIE KACMNOThI U Ap.
80 M3 kakux aTanoB coCcTouT cuHTE3 BGenka?

OTBer:

1. AKTuUBauua ammHokucnot. Kaxagas ns 20 ammMHOKMCNOT Oenka coeAnHSIeTCsl KOBaNEHTHbIMU
cBasaMu k onpegenénHon T-PHK, ncnonesys sHepruto AT®O. Peakuns katanusyeTtcs cneunannsnpoBaH-
HbIMU dhepMeHTamu, TPebyLUMUN MPUCYTCTBUS MOHOB MarHus.

2. MHuumauma 6enkoBon uenu. n-PHK, cogepxalias nHgopmaumo o gaHHomM Gernke, cBs3biBa-
€TCs C Marown vactuuen pubocomMbl U C MHULMUPYHOLLEN aMWHOKUCIIOTOW, NPUKPENSIEHHOM K COOTBET-
cteytowen T-PHK. T-PHK komnnemeHTapHa ¢ Haxogdawmmces B coctaBe uU-PHK Tpunnetom, curHanuaupy-
oMM o Havane 6enkoBown Lenu.

3. dnoHraumsa. NMonunenTngHas Luenb YyaJIMHAETCA 3a CYET NocrneaoBaTenibHOro NpMcoeguHeHns
aMMHOKUCIIOT, Kaxdas M3 KOTOpbIX 4OCTaBnsieTcs kK pubocome M BCTpauBaeTcsl B onpenenéHHoe no-
noxeHwne npu nomolum cootsetcTByowen T-PHK. B HacToswee BpeMs reHeTUYECKUn KOA4 MOSHOCTLI0
paclmngpoBaH, TO eCTb BCEM aMWHOKMUCIOTaM MOCTaBfeHbl B COOTBETCTBME TPUMMEThl HYyKNeoTUaOoB.
OnoHrauust ocyLLecTBRseTCS Npy NoMoLLM 6enkoB LMTO30Ms (Tak HasbiBaeMble hakTopbl aroHrauum).

4. TepmuHauums. Nocrne 3aBepLUEHUsI CUHTE3a Lenu, 0 YEM CUrHaNU3npyeT eLé oauH cneumanbs-
HbI kogoH -PHK, nonunentua BbicBobOXaaeTcs N3 pubdbocomsl.

5. CBopa4ymMBaHue 1 NpoLeccuHr. Ytobbl NpUHSATL 00bIYHYI0 hopMmy, BENOK AOIMKEH CBEPHYTHCS,
obpasys npu 3TOM OnpenenéHHyro NPOCTPaHCTBEHHYH KoHdwurypauuio. [1o nnm nocne cBopavvMBaHuUs
nonuNenTua, MOXeT npeTeprneBaTb NPOLECCUHI, OCYLLECTBIAIOLWNACA hepMeHTaM1 1 3aknio4vawmnnes




B yOANEeHUN NULWHNX aMUHOKWUCIOT, NPUCOeAMHEHUN hocdaTHbIX, METUIBHBIX U APYrUX FPYNM U T. M.

81

Yto Takoe okmcnutenbHoe goochopunmpoBaHme?

OTBeT: [lpy nepeHoce aNEKTPOHOB Ha OTAENbHbIX y4acTKax AblxaTenbHOW Lienu BblgensaeTcs 3Haum-
TenbHOEe KOoNM4ecTBo cBOGOAHOM aHeprun. [Anga Toro 4tobbl NCNonb3oBaTh 0CBOOOXAALWYCA cBO6O -
HYIO SHEeprut, B MUKPOOHOW KNEeTKe MMeeTCa MexaHu3m, ob6beauHSIoWMIA B ednHbIA NpoLuece Bblgerne-
HWe 3Heprumn n obpasoBaHue BGoraTtbix aHeprnen gocdatHbix ceasen (ATP). IToT Npouecc Ha3biBaeTCs
OKMCNNTEenNbHbBIM PpocdhopunmupoBaHmem.

82

Y10 Takoe rmmkonuna?
OTBeT: pacnaj rekcosbl 40 NMMPOBMHOrPaAHONM KUCIOTbI HA3blBAETCS MMUKONN3OM.

83

Kakoi kocpepMeHT ABNSIeTCA UCXOOHBIM BELECTBOM B NPOLIECCE CUHTE3a XXMPHBIX KUCMOT?
OTBeT: auetnn-kogepmeHT A.

Kakue bepmMeHTbI TMapoNnayoT Kpaxman U rNKoreH?
OtBeT: a-AMynasa — OeKCTPUHUPYIOLLMIA hepMEHT, npeBpaLlalolmnini MONeKyny kpaxmana B WX
ockorku. OHa MHTEHCMBHO pa3XkaeT KpaxmarbHbIv KNnencTep, AeNCTBYEeT Ha rMyOuHHbIE TOMbKO o~
1,4-rnuko3naHble cBA3n 6e3 onpegeneHHoro nopsigka. lpu amom obpasyromcsi OeKCMpPUHbI U He-
60/1bWOE KOMUYECME0 Maslbmo3bl.
B-AMunasa — ocaxapualolmi pepMeHT, rmaponuayeT B Kpaxmane Kaxgyt BTopyl o-1,4-rmuko-
3UOHYI0 CBS3b, HAYMHAs C HepeayLMPYHOLLEro KOHLA nonvcaxapugHon uenu. MNpogykramu peakumm
SBNSAOTCA MarnbTo3a He GONbLUOE KOMNMYECTBO BbICOKOMOJIEKYISIPHBIX O4EKCTPUMHOB, Ha3blBaeMbIX f3-
amMunogeKkCcTpuHamu.
"Mokoamunasa paclennseT B Monekyne kpaxmana o-1,4- n o-1,6-rnnko3ngHyto cBs3b.

84

YT0 Takoe remuuennonossl?

OTBeT: 'eMuLEnmnonNo3bl — CroXHas CMeCb Monucaxapuaos, He PacTBOPSIOLUMXCHA B BOAE, HO
pacTBOPUMBIX B LLENOoYHbIX pacTBopax. OHW Bcerga conyTCTBYIOT Liennonose; B 60MnbLLmnX Konmyectsax
cogepxaTtcsi B CONomMe, cemeHax, oTpyosx, opeBecuHe. B kykypysHbix noyatkax (p-kcunaH). CoBMeCcTHO
C LIeNIIon030M BbINOMHAT CTPYKTYPHYIO (DYHKLNIO.

85

Kakve hepMeHTbl M’Maponun3ytoT NekKTUHOBbLIE BeLLecTBa?
OTBeT: NpoToneKkTMHa3a, NoNMranakTypoHasa, NeKTMHacTepasa.

HanuwuTte cTpykTypHyto doopmMyny Liennonosbi
OtBeT:
CH,OH CH,OH CH.OH CH;CH
[ —o0 )—o, )I—o0  o..

OH OH OH CH
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Ckonbko Tnnoe PHK npucyTcTBYeT B XMBOW KneTke?
OtBeT: KneTtkn cogepxat Tpu ocHOBHbIX Tuna PHK:

1.pubocomanbHyto — pPHK. OHa BxoguT B cocTtaB pubocom, yyacTByeT B (DOPMUPOBAHUN CTPYKTYPbI pu-
60CoM, Ha KOTOPLIX MPOMCXoOWUT CMHTe3 Genka. ViMeeT GonbLUyo MonekynspHyto maccy (o 2-10°);
2.7paHcnopTHyto — TPHK. [MepeHoCUT aMUHOKUCIIOTEI K MECTY CUHTe3a Benka. 3TO HU3KOMONEKYNsApHbIe
HyKneuHoBble kucnotsl (23000-30000);

3.mMaTtpuyHyto (MHbopmauunoHHyo) — MPHK. TNepepaet cuntaHHyto eto nHdopmauuo ¢ AHK Ha cuHTesn-
pyembli 6eNOK, BbIMOMHAET porib MaTpulbl MpU CMHTE3e nonunentugHon uenu. Kaxagas ns Hux Bbinon-
HSET cneumMdnYecKyo porb B Npouecce brocnHTesa Genka.
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Hanunwmnte cTpykTypHyto popmyny monekyrnbsl AT
OtBeT:
M OH;
e M

M " 8]
3 ]

L‘ﬁ-. |]—. "} (ﬁl L X

TN _ o-P—o—o0-"
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B kakmx KneTouHbIX opraHennax npotekaeT cuHtes 6enka?
OtBeT: pubocomax




89 Kakue cyHKUMM BbINOMHAET BUTaMyH A B OpraHu3me Yenoseka?

OTBeT: BUTaMuH A y4acTByeT B OKUCITUTENbHO-BOCCTAaHOBMTENBHbBIX NpoLeccax, perynsaunm cuHtesa
0enkoB, cnocobCTBYET HOpMaribHOMY 0OMeEHY BELLECTB, (OYHKLMM KNETOUYHbIX U CYOKNETOUYHbIX MEM-
OpaH, urpaeT BaxkHY posib B POPMUPOBAHUN KOCTEN 1 3yDOB, @ TaKKE XUPOBbIX OTIIOXKEHUIA; HEOD-
XOAMM NSt pOCTa HOBbIX KNETOK, 3ameansieT npouecc ctapeHus.ButammH A nogaepuBaet HOYHoe
3peHne nytém obpasoBaHWsl MUIMEHTa, Ha3blIBAEMOro POAOMNCUH, CMOCOOHOro ynaeBnvMBaTb MU-
HUMarbHbIA CBET, YTO OYEHb BaXKHO Afsl HOYHOro 3peHusi. OH Takke CNocoOCTBYET YBMNaXXHEHUIO
rnas, ocobeHHO YronkoB, NPeAOXpaHsisi UX OT MNepechbiXaHWst U MOCeayloLWero TpaBMUPOBaHUS
poroBuubl. ButammH A NpuHMMaeT y4acTue B CUHTE3e CTepOMAHbLIX FOPMOHOB (BKMOYas nporecTe-
POH), cnepmaToreHese, SABNSETCs aHTaroHUCTOM TMPOKCUHA — FrOPMOHA LLIMTOBUAHON Xenesbl.

90 Uro Takoe BUTAMUHOIIOO0OHBIE BelecTna?

OT1BeT: ButammHonogobHble coeaMHeHnst OTHOCATCA K GUOMOrMYEcKn akTUBHbLIM COeOQUHEHUAM,

BbIMOSTHAIOLLMM pasfnyHble N pasHoobpasHbie PyHKLUM B OpraHn3mMe.

ButammHonogobHble BelecTBa - 3TO rpynna opraHnYecknx coeanHeHnn, koTopble nogob -
Hbl BUTaMUHaM, HO He obnagalT BCEMU UX CBOMCTBaMW. B oTnnymMe OT UCTMHHLIX BUTaMMHOB, Gonb-
LUMHCTBO M3 HUX MOXET CMHTE3NpPOoBaTbCA B HEOOXOAMMbIX KONMYECTBAxX B OpraHm3ame 4eroBeka B
npoLecce HopMarnbHOro Metabonmama.

ButamnHonogobHble coegnMHeHUst MO CBOUM BUONOrMYeckuM CBOMCTBAM CXOAHbl C BUTaMM -
Hamu, HO TpebytoTcst 0BbIMHO B Bonee 3HaunTENbHbLIX KonuyecTBax. Kpome Toro, He4OCTaTOMHOCTL BU-
TaMnHOMoaoOHbIX BeLWEecTB HabnogaeTcs KpanHe pefKko, Tak Kak UX codep)XaHue B MOBCEAHEBHOWN
nuLLie TakOBO, YTO Aaxe B Ccriydyae o4YeHb HecbanaHCMpOBaHHOIO NUTAHWUS YesToBEK MofydaeT NoYTu Bce
M3 HUX B IOCTAaTOYHOM OObeMe.

3.3 Bonpochl K 3awuTte nabopaTtopHbIx paboTt
3.4.1 lWughp u HaumMeHOBaHUe KoMnemeHuuu
OlMK-1: Cnocob6eH wu3y4yaTb, aHanNU3NpoBaTb, WUCMONb30BaTb OWONOrMYeckMe OOBLEKTbI U

npoueccbl, OCHOBbIBasACb Ha 3aKOHaX U 3aKOHOMEPHOCTAX MaTeMaTUu4eCKuUux, (*)VI3VI'~IeCKVIX, XNMn-
YeCKUX U OMONornyeckmx HayK U UX B3aMMOCBA3AX

Bonpochbi
Howmep Bonpoca TekcT Bonpoca
91 O yem roBopst «UBETHbIE» peakLmn Ha 6enkn?
OT1BeT: 06 aMUHOKMCNOTHOM cocTaBe Benkos.
92 Ha 4em ocHoBaH meToa onpeaeneHus sutammHa C?
OtBeT: OnpegeneHne cogepXaHus BuTammHa C OCHOBaHO Ha ero cnocobHOCTU BOCCTaHaB-
nuneatb 2,6-gmxnopdeHonnMHa0deHO.
93 Kakne kadecTBeHHble peakuun gaoT TMaMnH U pubodnaBnH?
OTBeT:_[lnasopeakumsi Ha ButamvH Bi Peakuus okucrnenHust TuamumHa B TMoxpom, Bu-
TaMuH B(pnbodnaBuH) - peakuust ¢ LUHKOM U CONSIHOM KMCIOTON
94 1. | YT0 siBNAeTca cybcTpatoM Ansi NpOTEONUTUYECKUX hepMeHTOB?
OTBeT: 6enkv 1 nentTuabl.
95 PaclienneHne kakow CBsi3n KaTanmsmpyoT npoTeasbl?
OTBeT: nenTuaHoble.
96 2. | B yem cyTb MeTofa onpeaenennst NPoTEONTMTUYECKON aKTUBHOCTN (hepMeHTOB?
OTBeT: MeTog onpeaeneHns akTMBHOCTU OCHOBaH Ha onpegerneHnn CKopocTn (pepmeHT-
HOW peakuuun rmgponusa 6enka kasenHaTta HaTpusi Nog OENCTBUEM UCCNeayeMbIX NPOTEONUTU-
yecknx cepmeHToB. CKOpPOCTb peakuun 3aBUCUMT OT KonmyectTBa ob6pasoBaBLUErOCH TUPO3WHA,
KOTOpOe YCTaHaBMMBalOT KONMOPMMETPUYECKON peakumnen ¢ heHonbHbIM peaktneom donvHa. B
pesynbTate nony4aeTcsi KOMMMEeKCHOe COoeAuHEHVE, KOTOPOoe OKpallMBaeT pacTBOpP B ronybom
uBeT. MHTEHCUMBHOCTL OKpacku onpeaenstoT Ha OTOANEKTPOKONOpUMETPE.
97 Kakne aMMHOKUCNOTLI BXOOAT B COCTaB rrTaTnoHa?
OTBeT: [MIOTATMOH — 3TO TPUNENTUA, COCTOUT U3 OCTAaTKOB aMUHOKMCIIOT, MMUUMHA, Lu-
CTeWHa, rMioTaMMHOBOWN KUCMOTBI.
98 Ha kakom npuHUMne OCHOBaH MeTo onpefeneHns akTMBHOCTU o-aMunasbl?




OtBeT: MeToa onpefieneHns akTMBHOCTU o-aMuna3sbl OCHOBAH Ha Ka4eCTBEHHOW peakLumm
NpoAyKTOB rMaponu3a — AeKCTPUHOB C pacTBOPOM oAa (B pesynbTaTe rmaponnsa UHTEHCMBHAS
CUHSIS OKpacka Kpaxmana C Mo40M NepexoamT B BUHHO-KPACHY!IO).

99 B yem cyTb MeTOaa onpeneneHus caxapos no bepTpaHy?
OTBeT: MeTof OCHOBaH Ha CMOCOBHOCTM peayuupyoLmMx caxapos, obnagatowmux ceoboa-
HOW KapOOoHWMbHOW rpynnon (rnoko3a, pyKkTo3a), BOCCTaHaBNMBaTb B LIEMOYHOW cpefde
okeng meaum (I1). Obpasytowmica npym atom okeug meam (1) MoxeT ObiTb yuTeH OOBbEMHBIM Me-
TOOOM.
100 Kakum MeTogom MOXHO onpenennTb rKo3y B NMPUCYTCTBUM APYrMX caxapoB?

OtBeT: MeTog Bunbwrettepa u Lyans gaet BO3MOXHOCTb ONpeaenuTb rmoKo3y B MPUCYT-
cTBUM PPYKTO3bl. B OCHOBE MeToda NeXuT CNOCOBHOCTL MONEKYNSPHOro MOAa B LUENOYHON
cpene OKUCHATb TOMbKO anbAerngocnupThl, HE BMAS HA KETOCIUPTI.

4. MeToanyeckue matepuansl, onpeaensirowne npoueaypbl oOLeHUBaAHUA 3HaAHUNA, YMEHUN, Ha-
BbIKOB M (UNK) onbiTa AeATeNbLHOCTU, XapaKTepu3yLWmX 3Tanbl PoOpMUPOBaHUS KOMNETEHLUN.

Mpouenypbl OLEHNBaHNA B XOA4E M3YYEHUS OUCUMMIMHBI 3HAHWA, YMEHUIA U HABbLIKOB, XapakTepuay-
HOLLMX 3Tanbl (POPMUPOBAHUSA KOMMNETEHLIMIA, PErfaMEeHTUPYOTCS MONTOXEHUAMMU:

- M BIryut 2.4.03 lNonoxeHne o KypCoBbIX, 9K3aMeHax 1 3a4eTax;

- M BIryut 4.1.02 lNonoxeHne 0 peMTUHIOBOMW OLIEHKE TEeKYyLL el yCrneBaeMoCTH.

OueHka no AncuUMNIIMHE BbICTABNSETCH Kak cpegHeapudMeTMyeckoe M3 BCEX OLIEHOK, MONYyYEeHHbIX B
TeYyeHne nepuoga u3y4yeHust QUCLIMMIMHLI.




5. OnucaHue nokasareneun u KputepueB oueHNBaHUA KOMMNEeTeHUMN Ha Pa3fINYyHbIX ITanax nx (t)OpMVIpOBaHI/IFI, onuncaHue
WKan oueHuBaHUA ONA KaxXKaoro pe3ynbTtaTta oqueva no aucuuvniinHe

Pe3ynbTaTbl 06y4YeHus no atTanamMm ¢popmMuMpoBaHus
KOMMneTeHUuunmn

Mpeamer
OLIeHKMU
(npoAyKT unu
npouecc)

Moka3aTenb oue-
HUBaHUA

Kputepuu oueHnBaHus
cchopmMnpoBaHHOCTHU
KOMNeTeHUUNn

LLilkana oueHnBaHuA

Akagemunye-
CKasl oLleHKa

YpoBeHb
OCBOEHMA
KOMMNEeTeHLUn

OlNK-1: CnocobeH n3y4yaTb, aHanM3MpoBaTb, UCNONb30OBaThL Guon
MaTeMaTU4ecknx, Pusnveckmx, XMMM4eCcKMxXx 1 6Monormn4eckMx Hayk m ux

ornyeckume oo6bLeKkTbl u npoueccbl, OCHOBbIBasACb Ha 3aKOHaX N 3aKOHOMEepPHOCTAX
B3anMMoOCBA3AX

3HaTb: OCHOBHble TeopeTUYeckMe MOMOXeHUs O
CTPYKTYpe, (YHKUMSAX U (DUUKO-XMMUYECKUX CBOWMCTBaX
GenKkoB, HYKNEUHOBbLIX KUCIOT, (bepMeHTOB, YrneBodoB,
nMnuaoBs, GMONOrMYECcKM aKTUBHBLIX COeQUHEHUIN, 0COBEeHHO-
cTAX hepMeHTaTUBHBIX peaKLUuii; OCHOBHbIE 3aKOHOMEPHO-
CTU GUOXMMUYECKMX MPOLIECCOB U UX BMNUAHME HA Ka4ecTBO
Cbipbsi U BbIXOA, GUOTEXHONOrMYECcKo NPOAYKLWUW;, OCHOB-
Hble 3aKOHbl BMOXMMMU N BUOXMMWYECKME MeTOodbl IKC-
MepuMeHTanbHOro  WCCNegoBaHUs cocTaBa  Chipbs U
BCroMoraTernbHbIX MaTepuanos, UCMomnb3yeMblX B npodec-
CUOHanbHOW OeATenbHOCTU

3auTeHo/ 60-

O6yvatowunca pgan  OTBeTHI 100; OcsoeHa (6a-
BOMPOCbI, 4YTO COOTBETCTBYET | YOOBMETBO- -
60-74,9 6annam putensHo / 30BbI1)
60-74,9
3auteHo Xo-

. PeaynbTar Tectu- OOyvarowuinics  gan  OTBETHI p0|.uo/7.5- OcsoeHa (mo-
ecT 0BAHMS BOMPOCbI, YTO COOTBETCTBYET 84.9; BbILLICHHbIIA)
P 75-84,9 bannam OT1nu4yHo/85-

100.
He
OGyvatowuiics  gan  OTBETbl | 3a4YTeHO/Hey- He ocBoeHa
BOMpPOCkI, YTO cooTBeTcTBYyeT 0- | noBneTBopu- (HemocTaTou-
59 6annam TenbHo 0-59 HbIN)
CobecepnoBa- | YpoBeHb Brnage- | Obyvawowminca gan  ucHepnbl-
HMe (3K3aMeH) | HUsl MaTepuanom | BawWMi OTBET Ha Bonpoc, He| 3adteHo/OT- | OcBoeHa (Mo-
ponyctun ownbok. CTyaeHT Bna-|  NnMYHO/85- BblLLUEHHbIN, 6a-
OeeT 3HaHUAMM U YMEHUSMU MO 100. 30BbIi)
AVCLUNIMMHE B NOMHOM ob6beme
ObGyuvatowuiics  gan  mMcyepnbl- 3ayteno/Xo- OcBoeHa (ro-

BalLWNN OTBET Ha BOMNpocC, HO

poLo/75-84,9

BblLLEHHbIN, b6a-

A0NyCTUI OLNGKN. 30BbIl)
O6yvarowuincs gan He uc-

YepnbiBatoLLMIA OTBET HA BOMpPOC, 3auteHo/

ponyctun ownbkn. CtyaeHTt Bna-| Ygosnetso- | OcsoeHa (6a-
OEEeT 3HaHUAMN U YMEHUAMU NO puTensHo / 30BbIN)
JVCUUMNNHE B HEJOCTaTOYHOM 60-74,9

obbeme

O6yuatowuncsa He cMor npa- He He ocBoeHa
BUITbHO OTBETUTb Ha BOMpPOC, A40- 3a4yTeHo/ (Hep,OCTaTOH-
nycTun owmnodky B aHanuse 3aga- HbIl)




Heypoene-

TBOpUTENb-
H1A H/0-59
3awmTta no nabopaTopHbIM pa- 3a'~IT1€HO-/ 60-
boTam COOTBETCTBYyeT Teme, 3a- Vo 00; | OcBoeHa (6a-
AaHne BbINOMHEHO MNPaBuUIlbHO B AOBNETBO 30BbI)
YMeTb OOBACHATb TECHYH B3aMMOCBSA3b MEXAY XU- NOSTHOM OGBEMe puTensHo /
MWYECKOW CTPYKTYPOM y4acTBYHOLUX B peakumm Guomorne- 60-74,9
Kyn n ux Ouonornyeckumu yHKUMSMKU; aHanusvMpoBaTb 3awuta nabo- | OtueT u AMcKyc- 3awmTta no nabopartopHbiM pa-| 3avteHo/ Xo-
Omoxumunyeckne nokasatenu rotoBoW MPOAYKUUW; MCMOSb- aTopHoW pa- | onst o Tef\"n o J}Ila- 6oTam cooTBeTCTBYeT Teme, 3a-| poLlo/75- OcsoeHa (mo-
30BaTb OMOXMMMYECKUI MOTEHUMAI Cblpbs, MPUMEHAEMOrO gomp BopaTopHONl  pa- AaHue BbINOMHEHO NPaBUITbHO, 84,9; BLILIEHHbIN)
B OMOTEXHOMOrMyecknx npou3BoAcTBax W crnocobbl ero 60T HO JOonyLleHbl HekoTopble OWnb-| OTnn4YHo/85-
HanpasIieHHOro peryrnvpoBaHvus AN pelueHus 3agad npo- Kn 100.
deccnoHanbHON AeATENbHOCTU 3alLMTa N0 NABOPATOPHbIM Pa- He
6oTam CoOTBETCTBYET TEME,HO 3auTeHo/Hey- HE ocBoeHa
3ajjaHune BbINOIIHEHO He npa- AOBNETBOPN- (Hep'OCT?Toq'
BUNBHO TenbHo 0-59 HbIN
Ob6yuvatowuiica pasobpanca B
I'Ipey,D,J'IO)KLiHHOIZ K%HerEI)'HOVI cu- | KOpowor75-
84,9; OcBoeHa (no-
BnapeTb KynbTypon OMONOrMYECKOro MbILLNIEHNS, Téauj":r'f’ noct aBiZ“:'aC}T(;)ﬂ;zn::O OT1nun4Ho/85- BbILLEHHbIN)
OMOXMMUYECKMMM METOA4aMU aHanu3a XMMUYeCcKoro cocrta- Ea oCHOBE ﬂOJ‘IyquH}I:l;IX 3Haﬂv||71y 100.
Ba Cbipbsi 1 NPOAYKTOB BuoTexHonornM; MeTogamMmu perynu- OByuarowmitcsl pasobpancsl B | 3autenol 60-
ana;wm YCMNoBWIA NpOTEKaHMA BUOXUMUYECKUX npo6u,eccosl Comepxatme NPEATIOKEHHOM KOHKPETHOM G- 100 Oosoena (6a-
PU XpaHeHUn cbipbs, npqmasop,cme N XpaHeHun buoTex Keitc-3ananus peLLIGHNS TyaLMK, CAMOCTOSITENbHO pewns | YaoBneTso- 3
HOMOrMYECKON MNPOAYKUMMK; CMOCOOHOCTBIO K 0606LLeHUt0 KeVC-3aaHNs NOCTABNEHHYIO 3aAady, HO AONY- | puTensHo / 30BbIl)
pe3ynbTatoB TEOPETUYECKOTO M 3KCMEPUMEHTANBHOIO UC- CTUN HeKOTOpbIe OLWMBKN 60-74.9
crnegoBaHus 6M0XMMMH§>CKMX NpoLEeccoB ANS peLueHns 3a- Obyvarowuimnca He pasobpancs B He
AaY NPOPECCHOHANLHON AEATENBHOCTY. CMOKMBLUENCS CUTYaLMK, HE | 3auTeHo/Hey- | He OcBOeHa
BbISIBUM NPUYMNHBI CIyYMBLLErOCS | goBneTsopu- | (HegocTaToy-
W HE NpeanoXmn BapnaHToB TenbHo 0-59 HbIN)

peLleHns
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