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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-5 CnocoOeH mpoBOoaUTh |AHATU3UPYET W HMHTEPIPETHPYET TPEACTABICHUS O
paboTsI 0 00paboTKE U XUMHYECKHX  OCHOBaX  TPOIECCOB U  SBICHH,
aHaImM3y MIPOUCXOIAIINX B )KUBOU MIPUPOJIE, U UX PETYIISAIHH
HAyYHO-TEXHUYECKOM
nH(OPMAITUH U PE3YJIETATOB
HCCIEI0BaHUM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |AxTyanbHbIe +
HaTpaBICHUA
COBPEMEHHOMN XUMUU

2 |Buoreorxummnyeckue +
LMKJIBI

3 |brooprannyeckas +
XUMHUS

KBanToBas xumus +

KOJ'IJ'IOI/II[HaSI XHUMUA +

Kpucrannoxumus +

_[(N|n|~

Hanomarepuanosenen +
ue




o0

Ipeanunnomuas +
MPaKTHKA

9|Cnoco0sI pazneneaus | +
Y KOHIICHTPUPOBAHUS

10 |Crpoenue BemectBa | +

11 |CynpamornekysipHas +
XUMUS

12| Teopust pacTBOpOB +

13 [ Xumus +
KOOPAMHAIIMOHHBIX
COETMHEHUN

2. Mecrto nucuuninHbl B ctpykrype OIl 6akanaBpuara:

JucuunnuHa «XUMHYECKHE OCHOBBI OMOJOTMYECKUX MPOLECCOB» OTHOCHUTCS K 4acTH, (hopMUpyeMoii
y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto noarorosku 04.03.01
- Xumus.

JucuumnnuHa « XMMUYeCKUE OCHOBBI OMOIOTUYECKUX MPOIIECCOB» U3YUYaeTcs B 5 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueOHOM paboThI (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 144
KonTaktHas pabora 96
Jlexnuu (Jlekiun) 32
Jlaboparopnsie (JIab. pab.) 32
[Tpakruueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 12
OK3aMeH 36
3.2.Conepxanue Kypca:
No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O|]0O0|[0O0]|O
5 cemecTp
1 Ku3nb ¢ Toukn 4 i 4 | 9 Omnpoc; Hayunslit
3peHusi OMOXUMUMU. OKJIaI
2 buomosnexyisl TectupoBanue;
6 |10 | 4 | 2 JlaboparopHas
pabora
3 buokarammz JlaGopatopHas
6 |10 6 | 2 pabora;
KOJUIOKBHUYM
4 Metabonuszm TecTupoBanue;
6 |12 | 6 | 2 JlaboparopHas
pabora




5 buocunres KontponbpHas
HYKJIEMHOBBIX 6 | - 6 | 2 pabora
KHCJIOT U OenKa

6 Xumuyeckas u KOJUJTOKBUYM;
Ononornyeckas 4 - 6 2 HayunsIii noknan
DBOJTIOLHS

Tema 1. 7ZKusnb ¢ Touku 3peHus onoxumuu. (ITIK-5)

Jlekumus.
[Ipeamer, 3amaum Kypca «XUMHUYECKHE OCHOBBI Ouonorumdeckux mporeccoBy (XOBII). 3nauenue u
npukiagHele acnekThl. CTpoeHue KieTok. JKuBble OpraHu3Mbl Kak OOBEKTbl TEPMOJWHAMUYECKUX
nccaenoBaHu. buonormyeckne moiuMepbl - TPU OCHOBHBIX THUHAa. MOJEKyJIsspHas JIOTHKA >KHBOTO.
Onpenenenue xuBoro. OCHOBHBIE CBOMCTBA KMBOTO. THIBI XUMHUYECKOW CBsi3u. (CBOWCTBa BOIBI Kak
pacTBOpUTENS U1 OMOJOTHYECKUX MaKPOMOJIEKYIL.

IIpakTn4yeckoe 3ansATHE.
Buramunsl. Buramunsl. Mx knaccudukanus. BogopacTBopumble BATAMUHBI, 0COOEHHOCTH CTPYKTYPBI
BUTaMUHOB. PacmipocTpanenue B mpupoje, Ouoiorudeckas poib. JKupopacTBOPUMbIC BUTAMHHEI.
Pacnipoctpanenue B ipupoze. buonornueckast poiab. ABUTAMUHO3BI U UX JICUCHHE.
T'opmonbl. Xumudeckast npupoza u pusnonaoruueckasi pojb TOpMOHOB. DHIOKPUHHBIE JKeJe3bl U TOPMOHBI,
BbIpabarbiBaeMble B HUX. Vlepapxusi ropMOHOB. MexaHu3M JIEHCTBUS CTEPOUIHBIX U MENTUIHBIX TOPMOHOB.
Poib nuKNIMYECKNX HYKJIEOTHIOB B PETYIATOPHBIX Mpoueccax. MuHepanbHble KOMIOHEHTH. MUHEpalbHbIE
KOMITOHEHTHI >kuBOM Marepuu. x Ononornyeckue ¢pyHkiuu. Poms MeTanaoB B OMOTOTHYECKUX CUCTEMAX.

JlaGopaTopHbie padoThbI.
HE MIPETyCMOTPEHO
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Kakuie TUIbI OMOTIOTUYECKUX MTOIMMEPOB BHI 3HAETE?
2. JlaitTe onpenesieHue MOHATHS «GKU3HbY.
3. Ilepeuncinute OCHOBHBIE CBOMCTBA KMBOM MaTEpHH.
4. OxapakTepu3ylTe YPOBHH OpraHU3alliy )KUBOW MaTepHH.
5. OnuiuTe paBHOBECHbBIE MTPOLIECCHI, TPOTEKAIOUIUE B KUBBIX OpraHU3Max.
6. [TonroroBbTe npe3eHTanuil Ha TeMy «[ UImoTe3bl NPOUCXOKICHUS KUZHI.

Tema 2. buomosexkyanl (ITK-5)
Jlekumus.

AMHHOKHUCITOTEI. OCOOCHHOCTH CTPOCHUS, PUBHKO-XMMHUYECKHUE CBOMCTBA, cTepeoxumus. Kinaccudukamms.
Metonbl aHanmu3za aMUHOKHUCIOT. He3ameHuMmble M 3aMEHHMblE aMUHOKHCIOTHI. M3037mekTpuyeckas u
M30MOHHAs TOYKM aMHUHOKHUCIOT. MeToapl uX omnpeneneHus. buorennble aMuHbBl U UX (U3NOIOTHYECKAs
poJib. AMUHOKHCIIOTHBIN COCTaB MPUPOIHBIX OETKOB. THIIBI CBsA3EH aMHMHOKHUCIIOT B Oenkax. OcoOeHHOCTH
CTPOEHUS NENTHIHOM CBSI3U.

benku. Ux xmaccudukanms, XUMHUYECKUA COCTaB, CTPOEHHE. 3HAYCHHE OCJIIKOB B IOCTPOCHUU H
(GYHKIIMOHUPOBAaHUU XUBOU MaTepuu. COBpeMEHHbIE MPEACTABICHHS O TUIAX CTPYKTYpHOM OpraHu3aluu
oenkoBbix Mmousekyn. I, II, III, IV cTpykrypsl OenkoBbIX Makpomosekyda. Cuiabl M CBSI3U CTAOMIHM3AIUU.
Metonel u3yuenus. [moOynspusie u pubpusuisipabie O6enkn. OCOOCHHOCTH CTPYKTYpHON OpraHU3aIliH.
XapakTepucTUKa TMPOCThIX O€NKOB (aJIbOyMHHBI, TIOOYJIHUHBI, NPOTAMUHBI, THUCTOHBI, MPOJIAMHUHBI,
DIIOTEINHBI,  ckieponpoTendbl). Crnoxable Oenku. Knaccuduramusa. OCoOEHHOCTH — CTPYKTYpHI.
OU3NKO-XMMUYECKUE CBOMCTBa OenkoB  (KOJUIOWIHBIE, amMQOTEpHBIE CBOWCTBA, JICHATYpAIHs).
W3osnektpudeckass 1 M30MOHHAS TOUKH OeiakoB. COBpEeMEHHbIE METOMABI BBIJICICHHS, OUUCTKUA OENKOB U
OTpe/ieTICHUs] aMUHOKHUCIIOTHOTO COCTaBa U MOCJeI0BaTeIbHOCTH aMUHOKHUCIOT B HUX. DyHKINMN OENKOB B
KUBOM OpraHHU3Me.



HyxnenHoBble kucnorel. OOmas XapakTepUCTUKAa HYKJIEMHOBBIX KHCJIOT. MeToabl  BBIJCIICHUS,
KaueCTBEHHOTO OOHAapy)XeHHsI M KOJMYECTBEHHOTO OINpeneieHus. Pollb HYKIEHMHOBBIX KHCIIOT B
¢dopmupoBaHuM U QYHKIMOHUPOBAHUM KHMBOH MaTepuu. Hykieoruasl u Hykineo3uasl. Mx 6uonorunueckas
pons. JIHK. CocraB, cTpykrypHble KOMIOHEHTBl. Pusuko-xumuueckue cpoicta JHK. IlpaBuna
Yaprad¢pa. buonornueckas ponb. CTpyKTypHass opraHuzanusi Mojekyl HykiemHoBbix kucior (I, II,
[II-cTpykTypsl). [IpuHIMO KOMIIIMMEHTApHOCTH. buonornueckoe 3Ha4eHHE ABYXCIHPAJIBHOTO CTPOEHUS
JHK. PHK. Cocras, crpoenue, crpykrypHbie komrnoHeHTsl. Buaslt PHK. OcobGennoctn 61nonornueckoro
3HaueHus PHK. I'eHeTnueckuii 1 aMMHOKUCIIOTHBIN KoA. COBpEMEHHBIE NTPEICTABICHMS U XapaKTEPUCTHKA.
XuMU4eCcKuid U PepMEHTATUBHBIM CUHTE3 MOJMHYKICOTHIOB. ABTOMATHYECKHUIA TBEpAO(DA3HBINA CHHTE3.

VYrieBogsl. Kiaccudukanuus, HoMmeHknarypa. MeToasl BBIJCIEHUs, Kaue€CTBEHHOTO OOHAapyKeHHS U
KOJIMYECTBEHHOTO omnpeneneHus. MoHocaxapupl. Anbao3bl, kKeTo3sl. OnTudeckas U30MepuUsl YIIEBOIOB.
XWUMUYECKHUE CBOMCTBA aiabJ03 M KeTo3. Peakuumu OKUCIEHHST W BoccTaHoBieHUs. [IpousBoaHbie
MoHocaxapusioB ((ocdopusie 3dupb;, ammHocaxapa u ap.) Hucaxapuasl. OCOOCHHOCTH CTPOCHHS
OTZAEIbHBIX TPEACTAaBUTENCH BOCCTAHABIMBAIOUIMX M HEBOCCTAHABIMBAIOIIMX JAMcaxapujaoB. HMx
Ouonornyeckas poyib. AHTHOMOTHKH cemelcTBa cTtpenmuiinHa. [lomucaxapuabl. OCOOEHHOCTH CTPOCHUS
OTAENbHBIX mpencraBureneid. Mx  pacnpoctpaneHme B npupope U Ouosormdeckas — podb.
I'erepononucaxapunel. I'mamypoHoBast kuciaora. OCOOCHHOCTH CTPYKTYpbl M OHMOJIOTHYECKAs POJb.
buonornueckas poiib yIieBO0B U UX POJIb B OpPraHU3aLUK KUBOW MATEPUU.

Jlunuasl.  Ompenenenue, Kiaccuukanuss W HOMEHKJIarypa. MeToasl BbIIENEHUS, KadyeCTBEHHOTO
OoOHapyXeHHUsI U KOJIMYECTBEHHOTO orpenesieHus. PacmpocTpaneHne B MpHpoAe U OHONIOTHYecKas podb.
KupHble KHCIOTBI OMONOTHYECKHX OOBEKTOB. HachllleHHbIE M HEHACHIIIEHHBIC >KUPHBIE KHUCIIOTHI,
ouonmoruueckass posib. OCOOEHHOCTH XHWMHYECKOTO CTPOCHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA.
buonoruueckass ponb HeHTpanbHbIX mHIEpunoB U (ochomununos. JuonmpHble munuasl. [lepexucu
munuaoB. [nunepodocdomunuapl. ['maponus xupoB u  pepmeHtaTuBHbIM pacnan. COUHTOTUIHIBL.
Counromuenunsl. Llepebposunsl. Tanrmmosuasl. Cynsdonunuasl. PacmpocTpaneHue B OpUpOJE,
ouonoruueckass poib. Crepunsl. XonecTepuH. Dupbl XonectepuHa. I[Ipou3BOIHBIE CTEPUHOB, HX
Ouonoruueckas posib. COBpeMEHHbIE IPEACTABICHUS O CTPYKTYpe U (PyHKIHMAX OMOJOTHYECKUX MEMOpaH.

Butamunbel. Buramunel. Mx knaccudukanus. BomopacTBopuMmbie BUTaMHUHBI, OCOOCHHOCTH CTPYKTYPBI

BUTaMUHOB. PacmpocTtpanenune B mnpupoge, Ouonorunyeckas posb. JKUpopacTBOpUMBIE BHUTAMHUHBI.

PacnpocTtpanenue B ipupojie. buonornyeckast posib. ABUTAMUHO3bBI U UX JICUCHUE.

T'opmonbl. XuMudeckast mpupoa U GU3NOJIOTHUECKasi poJib TOPMOHOB. DHJOKPUHHBIE JKEJIe3bl U TOPMOHBI,

BbIpa0aTbiBaeMbIe B HUX. Mlepapxus TopMOHOB. MeXaHu3M JEHCTBUS CTEPOUIHBIX U TENTHIHBIX TOPMOHOB.

Posib nUKIMUYECKUX HYKJIEOTUOB B PETYIATOPHBIX Mporeccax. MuHepaibHble KOMIOHEHTh. MUHEpallbHbIE

KOMITOHEHTHI KUBOH Marepun. x Ouonorndeckue GyHKun. Pois METaIoB B OMOTOTHYECKUX CHCTEMAaX.
IIpakTH4Yeckoe 3aHATHE.

Butamunbl. Butamunsl. x knaccudukanus. BomopacTBopuMbie BATAMUHBI, 0COOEHHOCTH CTPYKTYPBI

BUTaMUHOB. PacnipocTpanenue B mpupoze, 6uonoruueckas poib. JKupopacTBOpUMbIe BUTAMHUHBI.

PacnpocTtpanenue B ipuposie. buonornyeckast posib. ABUTAMUHO3bBI U UX JICUCHUE.

T'opmonbl. Xumuueckas mpuposa u (pu3nosorudeckas posib TOpPMOHOB. DHIOKPUHHBIE JKeJle3bl U TOPMOHBI,

BbIpa0aTbiBaeMbIe B HUX. Vlepapxusi TOpMOHOB. MeXaHH3M JIEHCTBUS CTEPOUIHBIX U MENTUHBIX TOPMOHOB.

Posib nUKIMUECKUX HYKJIEOTUOB B PETYIATOPHBIX Mporeccax. MuHepaibHble KOMIOHEHThl. MUHEpallbHbIE

KOMITOHEHTHI KUBOU Marepun. x Ouonorndeckue GyHKun. Pois MeTaIoB B OMOTOTHYECKUX CHCTEMAX.
JlaboparopHbie padoThbI.

JlaGopaTopHoe 3aHsiTHE.

1. Ilpuzomoenenue pacmeopos 6e1Kkos

Omerit 1. [TpuroroBnenue HepazoaBICHHOTO OEKa.

benok ceIporo KyprHOTO SiIa OTAEINSAIOT OT JKEJITKA. DTOT PacTBOP MPUPOTHOTO Oeska Coaep KUt okoio 90

% Bomel 1 ipuMepHO 10 % cobcTBeHHO OenKa.

OmnpiT 2. [Ipurorosienne pa30aBIeHHOrO pacTBOpa SUYHOTO OEJIKa.



bernok oqHOrO KypHHOTO SIiiIa OTACISIOT OT JKEJITKA, XOPOIIO B30UBAIOT M CMEIINBAIOT B KOJIOE MpU
BeTpaxuBanuu ¢ 300-350 M nuctuiuinpoBaHHOM Bozibl. [TomydeHHbIN pacTBOp QUIBTPYIOT Yepe3 IBOMHOM
CJIOM MapiIH WK KycKa OeJoro MmoJIoTHA, OMELIEHHOTO B BOPOHKY. OT(HMIBTPOBAHHBINA PACTBOP CONEPIKUT
oko0J10 5 % simunoro anbOymuHa. OcraBiieiics Ha TKaHU SIMYHBIN [TOOYIUH PacTBOPSIOT B HEOOIBIIOM
koinuecTBe 10 %-Horo pacTBopa XJopuaa HaTpus U PUIBTPYIOT.

K or¢unsrpoBaHHOMY pacTBOpY 100aBISIOT MOJIOBUHY OT(HUIBTPOBAHHOTO PaHee pacTBOpa albOyMUHA,
MOJTy4aroT pa30aBIeHHBIA PACTBOP CMECH anbOyarHA U TII00yIuHA

OmnpiT 3. [IpurorosieHne pacTBoOpa cMecH OEJIKOB Msca.

Oxko1o 50 T 00€3:XKUPEHHOTO MsCa MPOMYCKAIOT Yepe3 MACOPYOKY (MM XOPOIIO U3METBIAIOT HOXKOM),
OCTaBJIAIOT CTOSATH B T€UEHHUE 15 MUH MpU YaCTOM MepeMEIIMBAHUU U 3aTeM QHIBTPYIOT yepe3 OyMaKHBIH
ckyam4arbiii GuiabTp. [lomyvaroT okpameHHbIH B KPaCHBIN IIBET PACTBOP CMECH MBIIIIEYHBIX OEITKOB (B
OCHOBHOM aJIbOyMHHA U TJI00YIMHA).

OmeiT 4. [TpuroroBneHue pacTBopa OEJIKOB MOJIOKA.

K 100 r cBexero monoka npuinBaioT 100 M1 HACKIIIIEHHOTO pacTBOpa Cyiab(ara aMMOHU, HAOIIOJAI0T
BbINaJieHuE ocaka. GUIBTPYIOT Ha CKJIaA4aToM OyMa)XHOM (pUIIBTpE; MPO3padHblil (PUIBTpAT MpPEACTaBIAET
co00i1 pacTBOp AILOYMHUHOB MOJIOKA.

OmeiT 5. [IpuroroBneHue pacTBopa paCTUTEIBHBIX OCITKOB.

30 r nmennyHo Myku 3anuBaroT 100-120 M1 AMCTUIUIMPOBAHHOM BOABI ¥ IOCTOSIHHO IIEPEMELINBAIOT B
TeueHue ogHoro yaca. CMech HEHTPUPYTUPYIOT U QUIBTPYIOT HEHTPUQYTAT Yepe3 CKIAa4aThlii OyMaKHBIH
¢mibTp. OTHUABTPOBAHHBII PO3paYHBIN PACTBOP COJACPKHUT B OCHOBHOM alIbOYMUHBI 3€pEH MIIEHUIIBI.
[TomydeHHBIE B OIBITAX PACTBOPHI UCIIOIB3YIOTCS MPU MOTYyYEHUH KaYe€CTBEHHBIX (1IBETHBIX) peaKIfii Ha
OemKu.

2. Kauecmeennvie peakyuu Ha aMUHOKUCIOMbL U DEnKU.

Omnsit 1. buyperoBas peakuus.

PeaktuBbl: pacTtBOp Oenka, 30 %-Hblit pacTBOp ruapokcuaa HaTpus, 1 %-Hbli pacTBOp cyibdara Meau.

K 1-2 M1 pactBopa 6enka B mpobupke npunuBaroT 3-4 mi 30 %-Horo pacTBopa ruJpoKcHIa HaTpus,
MEePEMEIUBAIOT U T0OABIISIOT HECKOIBKO Kamnenb 1 %-Horo pactBopa cynbdara mean. CMech CHOBA
NepeMENINBaIOT, HAOIIOIAIOT MOSBICHUE KPAaCHO-(hHOIETOBOTO OKpalinBanus. Peakius o0ycinoBieHa
HannuueM B O6enkax nentuaHbix cBs3eit -CO-NH-, coequHsIonme oCTaTKu aMHHOKHUCIIOT, TIO3TOMY €€
MOKAa3bIBAIOT Bce Oerku 0e3 uckmodeHus. druoneroBast OKpacka MOXKET UMETh pa3Hble OTTEHKH (KPaCcHBIi,
cuHuit). Okpacka 00yciIOBI€Ha 00pa30BaHUEM KOMILJICKCHBIX COSAMHEHUI MEAU C eI THIHOM
IpYIITUPOBKOH Oerka.

OmnpiT 2. HuHrnapuHoBas peakiusi.

Peaxmusvi: pacmeop 6enxa, 1 %-Holil pacmeop HUHSUOPUHA 8 ayemone.

B npoGupky HanuBaroT 2 Mi1 pazdaBiieHHOTO pacTBopa Oenka, 100aBistoT 3 - 4 karun 1 %-Horo pacTBopa
HUHTUJPHUHA B alleTOHE, IEPEMEIIMBAIOT U HArPEBAIOT Ha BOSHON OaHe MpU TeMIeparype 70-80
°C. IlocTeneHHo MosBIsIETCS CHHE-(PHOIETOBOE OKpaluBanue. [1enTrp 1 aMUHOKUCITIOTHI OKUCIISTFOTCS
KHCIIOPOJIOM HUHTHUJIpUHA. HUHTMHIPUH BOCCTaHABIMBAETCS U CBA3BIBAETCSI CO BTOPOM MOJIEKYJIOM
HUHTHJIPHHA Yepe3 MOJIEKYIly aMMHaKa, 00pasyst MPOAYKT KOHJIEHCAIIMH, OKPAIIEHHOMN B CHHE-(DHOJIETOBBIN
I[BET.

BoccranoBnenHast popMa HUHTHIPHUHA pearupyeT ¢ M30BITKOM HUHTUAPUHA U ¢ aMMuakoM. [1pu atom
o0pa3yeTcst IPOAYKT KOHACHCAIIMH CHHE-(PHOIETOBOTO [IBETA.

OmnepiT 3. Peakius AnamMkeBuya.

Peaxmuevi: nepazbaenenusiii 6enox, (10 mn) neosnasn yxkcycnasn xuciomafl], (5 mn) konyenmpuposaunnas
cepHnas kuciomaf2].



K 0,5 mn HepazbaBneHHOro Oeika B MpoOMpPKe MPMIIMBAIOT 2 MII JIEJSHON YKCYCHOM KHCIIOTBI M CJIETKa
MOZIOTPEBAIOT B IJIAMEHU CIMPTOBKH 10 pacTBopeHus Oenka. [IpoOupKy OXJakgaroT J0 KOMHATHOM
TeMIeparypsl ¥, CHJIBHO HAKJIOHHB €€, OCTOPOXKHO IO CTEHKE MPHJIMBAIOT | MJI KOHIEHTPHUPOBAHHOM
CEpHON KHUCIIOTHI, YTOOBI 00€ XUAKOCTH HE CMEMIMBAJIHCh. [lOCTeNeHHO Ha TpaHHUIE ABYX >KUIKOCTEH
NOSIBISIETCS  KPAcHO-(DMOJIETOBOE OKpalllMBaHHE B BHJE Koibla. s yCKOpEeHHUs MOSIBICHHS OKpPaCKU
npoOUpKy HarpeBaroT Ha BojxHOU 6ane 1o 70-80 °C.

Peakmuio nmaror Oenku, comepikalive aMHUHOKHCIOTY TpuntodaHn. TpunrodaH B3aWMOAECHCTBYET C
JIMOKCHJIOBOW KHCTIOTOM, MPUCYTCTBYIOIIEH B BUAE TPUMECH B YKCYCHOM KHUCIIOTE.

OnebiT 4. Peakuus [Taynu.

Peaxmuswi: pasdasnennsviii 6enox, 1 %-uviii pacmeop cyrvghanunosoi xkuciomsl 8 5 %-Hom pacmeope
consinot kucaomsl, 0,5 %-uwiii pacmeop numpuma wampus, 10 %-noltl pacmeop coowl.

B npo6upky HanuBatot 1-2 M 1 %-Horo pactBopa cynb(paHUIOBON KHCIOTHI, 3aTeM Npuodasistor 2 mi 0,5
%-HOTO pacTBOpa HUTPHUTA HATPHUs, XOPOILIO BCTPSXMBAIOT M Cpa3y A00aBIAIOT 2-3 M pa30aBICHHOTO
pactBopa Oenka u 5-6 mu 10 %-Horo pactBopa consl. Ilocie mepememnBaHus B MPOOUPKE MOSBISACTCS
BUIIIHEBO-KpacHOe okparnBanue. Okpacka 00yclIOBIeHA IPUCYTCTBUEM B O€JIKEe aMUHOKHUCIIOT TUCTHIUH U
TUPO3UH.

Omnsit 5. HuTpomnpyccuaHas peakuus.

Peaxmusbi: pazbasnennvlii pacmeop HacvluenHo2o OelKa, HacblWeHHbll pacmeop cyibhama amMmonus, 5
%o-Hblll paCMBOP HUMPONPYCCUOA HAMPUSL, PACMBEOP AMMUAKA.

K 1-2 mi pa36aBiieHHOTO pacTBoOpa Oelika B MPOOUPKE MPHIIMBAIOT PaBHBIN 00bEM HACBIIIEHHOTO PacTBOpPa
HUTPOIIPYCCUA HATPUs U HECKOJIBKO Kalelb pacTBOpa amMMmHuaka (Uisi CO3JAaHUs WIEIOYHOM Cpelbl).
[TocTeneHHo MOSABISAETCS KpaCHOE OKpalIBaHHeE.

Peakiuio nmator Oenku, coaeprkalle aMHHOKHCIOTY IMCcTeMH.B miemouHom pactBope Oenka cepa u3
OCTaTka aMHUHOKHCIIOTHI LIUCTEUH NEPEXOAUT B MOHHOE COCTOsHUE (S2 ) M JaeT KpacHOE OKpallliBaHUE,
pearupys ¢ HUTPOIIPYCCHIOM HaTpPHUSL.

OmpIT 6. Peakius Ha «c1ab0CBA3aHHYIO CEPYY.

Peaxmuevl: nepa3zbasnennviii 6e10K, KOHY. pACMEOp Welodu, pacmeop ayemama CEeUHyd, pacmeop
HUMPOnpyccuoa Hampus.

K 2 M HepazbaBrneHHOro 6eika B MpoOMpKE MPUIMBAIOT 4 MJI KOHIIEHTPUPOBAHHOTO PAacTBOpA IIETIOYH,
OCTOpPOXHO BCTPSIXMBAIOT NMPOOUPKY M HArpeBalOT Ha BOAsSHOW Oane B TeueHue 4-5 muu. K orBepcTHio
npoOUpPKHU (HEe KacasiCh €€ CTEHOK) MOJHOCAT BIAXKHYIO KPacHYIO JIAKMYCOBYIO OyMaXkKy, HaOJIOJAaloT ee
MIOCUHEHHE M OLIYIIAIOT 3arax aMMHaka (HIoXaTb 0cTOpokHO!). [opsiuee conepkumoe MpoOHpKHU JENIAT Ha
nBe dacth. K mepBoil uyacTM NpWIMBAIOT pPacTBOP IUIIOMOHMTA HaTpusi W HAOMIONAIOT TOSIBIICHHE
KeNTO-Oyporo WM 4epHoOro okpammBanus. (s mpuroroBneHus pacTBopa IIoMOWTa HATpus K 1 mi
arieraTa CBMHIA MPWJIMBAIOT 110 KAIJIsIM PAacTBOP LIEJIOYH IO PACTBOPEHHSI 00pa3yIoLierocs BHaUaiIe 0caika
ruapokcuna cBuHUa.) Ko BTOopoil 4YacTH MIENOYHOTO pacTBOpa MNPHOABISIOT HECKOJIBKO —Karelb
HUTPOTIPYCCHUIa HATPHS U HAOIONAIOT MOSIBIICHHE KPACHO-(HOJIETOBOM OKPACKH.

IIpu HarpeBaHMM cO IIEJIOYBIO OEJIOK IMOABEPraeTcs YacTUYHOMY Tuaposnu3y. IIpum 3ToM BblAENsSETCS
aMMHaK, a cojepJkamasics B Oeike cepa OTHICIUISIETCS B BHJAE HMOHA S2-, KOTOPBIM OOHApYKHUBAIOT
peaKkUsIMU € IUIIOMOUTOM HATPHUS U HUTPOIIPYCCHOM HATPHUS.

Omnpit 7. KcaHTONpOTENHOBAS peaKLMsL.

Peaxmusvi: pacmeop 6enxa, kony. azomnas kucioma, 10 %-uwviti pacmeop ujenoyu.

B npoGupky HanuBaror 1 M pactBopa Oenka W J0OaBISIOT 5-6 Kameiab KOHIIEHTPHUPOBAHHOW a30THOM
kucioTel. [lon JlelicTBMEM KHMCIOTHI O€NOK BbIMagaeT B ocalok. [IpoOMpKYy OCTOPOKHO HarpeBaroT B
IUIAMEHHU CIIMPTOBKHM, HAOJIONAIOT PACTBOPEHHE OCAaJKa M TOSBICHHE >KenTo okpacku. Coxmep:kumoe
NPOOUPKHU OXJAKIAIOT HA BO3AYyXe M MO KarisMm npubasisiior 10 %-HbI pacTBOp TMAPOKCHIA HATPHUA,
HaOMIONAIOT TIOSBJICHUE OpPAH)XKeBOM okpacku. KcaHTompoTenHoOBasi peakuusi XapakTepHa UIis OEJKOB,
COZIEpIKaIIMX apoMaTHYeCcKrue aMUHOKUCIIOTHI ((peHunasanut, TUPO3KH, TPUNTO(aH).

KoHTponbHbIE BOTPOCHI:
1. Yto Takoe Genok?

1 2. Kak cBs3aHbl MeXTy COO0I aMUHOKHCIIOTHI B MoJIeKysie Oenka? HanmummuTe Tpunentun u3
Ppa3IMYHBIX aMUHOKHUCIIOT. C MOMOIIBIO KAKOW pEaKIMU MOKHO UX OTKPBIThH?



2 3. HamnmmmwTe aMHHOKHUCIOTHI, UMEIOIINE B CBOEM COCTaBe OEH30JbHOE KO0, C MOMOIIBIO KaKOM
pEeaKLHU UX MOKHO OTKPBITh?
3. Onpeodenenue u3z031eKMPUYECKOUl MOYKU KA3eUHa
benku o6manarotr amdorepubiMu cBoiicTBamu. [1pu onpenenennom 3naueHnu pH cpeapt (M3035IeKTprIecKas
TOYKa) OEJIKOBBIC PACTBOPHI OyIyT HaWMMEHEE YCTOWYHMBBI, M OEJOK OymeT JIETKO BBINMAaaTh B OCAIOK.
[Tomemiast Oenok B pacTBOpPHI C pa3IMYHbIMM 3HaYeHHsMH pH, MoxHO ompenenuth 3HadeHue pH,
COOTBETCTBYIOLIEE U303IEKTPUUECKON TOUKE.

Jly1st mpoBeZIcHUsT OMbITa HyMEPYIOT TSATH MPoOUpoK. B mepByro nmpoOupky HanmuBaroT u3 Oropetku 0,25 M
0,1 M pacTBOpa YKCYCHOM KHCJIOTHI M 8,75 MJI AUCTHILTUPOBAHHOM BOJBI (M3 IPYyroi OIOPETKH), BO BTOPYIO
- 0,5 M3 yKCycHO#M KHUCIIOTHI M 8,5 M Boabl; B TpeThto - 1,0 Mi yKCycHOW KuciaoTel U 8,0 Mul BOIBI; B
YeTBEPTYIO - 2,0 MJI YKCYCHOM KHUCTIOTBI U 7 MJT BOABL; B TATYIO - 4,0 MJI YKCYCHOM KHUCIOTHI K 5,0 MJI BOJIBI.

T'otoear 0,1 %-Hblii pacTBOp Ka3zenHa, 171 yero 0,2 T Ka3erHa pacTBOPSIOT IPU HEOOJIBIIIOM HarpeBaHUM Ha
BojstHOM OaHe B 5 mut 0,1 M pacTBOpa arerara HaTpusi ¥ JOBOJAT MOTYyUYCHHBIH pacTBOP BOAOM A0 oObema
200 M.
B kaxayioo W3 mSITH TOATOTOBICHHBIX MPOOHMPOK MPHIMBAIOT MHIETKOM Mo 1 M pacTBopa Ka3ewHa M
HaOTIONAIOT 32 CTENEeHbIO TOMYTHEHHs pacTBopa. B Toil mpobupke, rae NOMyTHEHHE MaKCH-MalbHO, OEJIOK
HaXOAMTCS B HM30UIEKTPUUYECKOM Touke (mocie no0aBieHUs B MPOOMPKU pacTBOpa Ka3eWHa B alerare
HaTpus 3HaueHus: pH OynyT paBHBI: B mepBoi mpoOupke - 5,3; BO BTOpoii - 5,0; B TpeTheii - 4,7; B ueTBepTOH
- 4,4; B naToit - 4,1).
Konmponvnvie 6onpochwi:
1 1. Yro Ha3pIBaeTCS U303JEKTPUUECKON TOUKON Oenka?
2 2. Kaxnplii ”HIUBUAYaTbHBINA OETIOK IMEET CBOIO M303JIEKTPH- YECKYIO TOUKy. OT 4ero 3To
3aBUCUT?
3 3. Tlouemy B pacTBOpe co 3HaYeHHEM PH, COOTBETCTBYIOIINUM HU303JIEKTPUIECKOM TOUKEe, OETIOK JIETKO
BBINA/aeT B 0CAI0K?
4 4. Yem obycnosneHbl aM(pOTepHBIE CBOICTBA PAaCTBOPOB OEITKOB?

5 5. 3aBUCAT JM 3HAK M BEJIMYMHA ICKTPHUUECKOTO 3aps/ia OeJI-KOBOM MOJIEKY/IbI OT 3HaueHus pH
cpensi?
6 6. IlpemsioxuTe BOBMOKHBIEC SKCIEPUMEHTAIBHBIE BAPUAHTHI ONIPEACIICHUS U303JICKTPUYECKON
TOYKHU OenKa.
4. Bovioenenue cnoxicnoz2o 6e1xka — pudOHyKIeonpomeuoa u3 OpoxcxHceil u e2o 2uopoaus.
PeakTHBBI: IEKapCKue IPOXKKH, AUITHIIOBBIN 3¢hup[3], mecok (MpoMBITHIA U pokaneHHsbli), 0,4 %-HbIi
pacTtBop rugpokcuaa Hatpus, 10 %-Hblii pacTBOp yKCYCHOM KUCIIOTHI, 2 M pacTBOp ConsiHON KHCIO0ThI, 1| M
pacTBOp COISIHOM KucnoThl, 10 %-HbIil pacTBOp ruapokcuaa Hatpus, | %-Hblit pacTBOp cynbdarta Meau,
peaxTB MWIJIOHA, OPLIUHOBBIM PEaKTUB, (PEIMHIOBA KHUIKOCTh, KOHIIEHTPUPOBAHHBIN pacTBOp aMMHaka, 1
%-HbII1 pacTBOp HUTparTa cepedpa, pacTBOp MoJIHOAaTa aMMOHHSI, MarHe3uaJibHasi CMECh, JIAKMYCOBast
Oymara.

B dapdoposyto crynky nmomemiaror 10 T mpecCOBaHHBIX APOXOKEH, MPUIUBAIOT 2 MIT 3upa, 2 M BOABI,
NO0aBISIIOT 5 T Mecka W THIATEIbHO PacTHpAIOT CMECh MECTUKOM. B mporecce pactupaHusi K cMecu
MOCTENEHHO HeOombImMMH TopiusMu npuwiuBaioT 50 ma 0,4 %-HOro pacTBopa THAPOKCHIA HATPHS.
Pactupanue mpomommkaror eme 20 MHUHYT W 0OCaaoK OTGUIBTPOBBIBAIOT (Wiu meHTpudyrupyior). K
¢unsrpary nopuusmu no 0,5 mn mpubasnsior 5-6 ma 10 %-Horo pactBopa YKCyCHOM KHCIOTHI (10
CIa0OKHUCIION peakuuu 1o jakMmycy). OOpasyeTcss ocaJoK HYKJIEONpOTeUaa, KOTOPBIA OTAEISIOT IyTeM
neHTpudyrupoBanus win GuiabTpoBanus. [loaydeHHbIN ocanok moMemarT B koyidy oobemom 100-150 mur,
N00aBIIAIOT paBHBIM 00beM 2 M pacTBOpa cosistHON KUCIOTHI | emie 20 M 1 M pacTBopa 3TOM K€ KHCIIOTHI.
Konly 3akppiBatoT MpoOKO# ¢ BO3MYIIHBIM XOJOIWILHUKOM JUIMHOM HE MeHee 75 c¢M, U cMech ciiabo
KUIIATAT Ha acOecToBOM CeTKe B TeueHUEe OJHOro yaca. OXJaxaalT 10 KOMHAaTHOW TeMIlepaTrypbl U
¢buneTpytor. B dunbTpare MOXXHO OOHAPYKHUTH MPOMYKTHI THAPOIN3a HYKJICOMPOTEHAA: MPOCTOM OEJoK,
MeHTo3y (prubo3y), MypHHOBBIE OCHOBAaHUSA, POCHOPHYIO KUCIOTY. B ONMUCAaHHBIX BBINIE YCIOBHUSIX THIPOIIU3
mpocrtoro Oenka 0 aMHHOKUCIOT OydeT He3HAaYUTENIbHBIM; NHUPUMUAMHOBBIE HYKJICOTHUIBl TaKKe
YCTOWYMBBI, a TIYPUHOBBIE PACHICTUIIIOTCS ¢ oOpa3oBaHueM pubO03bl, (POCHOPHON KUCIOTHI U IMyPHHOBBIX
OCHOBaHHUH.

OOHapyskeHHe POCTOro Oelka: MPOBOAAT OMYPETOBYIO PEaKIHio Ha OEI0K WK peakunio MuuioHa.
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Oo6napyxeHue pudo3bl:
a) B MPOOMPKY OTIMBAIOT 2-3 MJT (GUIIBTpATa U MIPOBOAT PEAKIIUIO (PEITMHTOBOM JKHUIKOCTH;
6) k 1 M opuuHOBOrO peaktuBa A00aBnsoT 0,5 mi ¢uiabTpaTa U HarpeBaroT A0 kureHus. [losBisercs
3eJIEHOE OKpaIluBaHUE. B OPIIMHOBOM peakTUBE MPUCYTCTBYET CONISIHASI KUCIIOTA, MO/ IeH-CTBUEM KOTOPOH
IpU HarpeBaHUM pudO3a JIeruapaTupyeTcs: U mpe-Bpamaercsa B (Gypdypos, KOTOPBIA KOHIEHCHPYETCS ¢
OPIIMHOM C 00pa30BaHUEM OKPAIIEHHOTO COCTUHEHUS:
OOHapy’keHHe MypPUHOBBIX OCHOBaHMU: K 2 MJI (pUIIbTpaTa MPHIMBAIOT MO KalljIsiM KOHLEHTPUPOBAHHBIH
aMMUaK JI0 IIEeJTOYHON PEeaKlUu IO JaKMycy W J00aBisSIOT 2 MJI aMMHAYHOTO pacTBOpa OKcHia cepedpa.
ITocTeneHHO BBIMAJAET 0CATOK CEPEOPSIHBIX COJIEN ITYPUHOBBIX OCHOBaHUI B BUJIE XJIONBEB.

Oo6napyxenue GochHOopHOM KUCTOTHI:

a) OKOJIO 2 MJI pacTBOpa MOIMOAAaTa aMMOHHUSI CMEIIMBAIOT B IpoOupke ¢ 1 mi1 puibrpara, MoJy4eHHOTo B
pe3ynbTare Tuaponu3a Oenka, W TMOXOrpeBaloT. Brimamaer sxenro-3eneHbll ocagok (ochomonubaara
aMMOHHS (HalMILUTE YpaBHEHUE 3TOM peakLun);

0) x 2 mMn QuibsTpara A00aBIAIOT M30BITOK KOHIICHTPUPOBAHHOTO PACTBOpAa aMMHaKa, a 3aTeM DPaBHBIN
o0beM MarHesmanbHOU cMecHu. OOpasyetcsi ocanok ¢docdara marauii-ammonus MgNH4PO4 (na-nummre
ypaBHEHHUE PEAKIMK €T0 00pa30oBaHUs).

KoHTposnpHBIE BONIPOCHI

1 1. Kaxkue 6enKu Ha3bIBAIOTCS CIOKHBIMU?

2 2. KakuM coenMHEHUEM MpeACcTaBlieHa HEOSITKOBAs 4acTh B CIIOKHOM OeJKe - HyKJieonpoTene?

3 3. Kakumu oreITaMy MOKHO JOKa3aTh COCTAB CIIOKHBIX O€JIKOB?

4 4. Tlox neificTBUEM KaKuX PeareHTOB MOXKHO MPOBECTH T'MIPOJIN3 CIOKHBIX OENKOB?

5 5. Moxet m nieHTo3a (Ae30Kkcupru003a) 1aTh MOJOKUTEIBHYIO PEAKIINIO C OPIIMHOBBIM PEAKTHBOM ?
5. YrieBoasl.
OmpiT 1. O6mIast peakius Ha yrIIeBoAbI ¢ a-HadToIOM (peakius Mosuiia)

Peaxmuevi: eniokosa, caxaposa, kpaxman, yeanonosa (Quremposanvhas oymaza), 10 %-nvui pacmeop
a-Hagmona 6 cnupme,(5 M) KOHYeHMPUPOBAHHAs cepHas Kuciomal4].

B getbipe npoOupku HanuBaroT 1o 1 My Boabl u godasinsitoT HemHoro (0,1-0,2 r) nccneayemoro yrieBoaa: B
MIEPBYIO - IIIOKO3bl, BO BTOPYIO - Caxapo3bl, B TPETHIO - KpaxMaja, B YETBEPTYIO - LIEJIIHOJIO3bI (KycOouek
¢mibTpoBanbHON Oymaru pazmepoM 1x2 mm). [IpoGHpKH XOpOIIO BCTPSIXMBAIOT U MPUIMBAIOT B KAXKIYIO
Mo 2 Kaljik pacTBopa O-Ha(ToNa, 3aTeM, HAKIOHHB MPOOUPKY, OCTOPOXKHO TMPHIUBAIOT IO CTEHKE C
MIOMOIIBIO0 MUMETKH | MJI KOHLEHTPUPOBAHHOH cepHOW KHUCIOTH. Ha rpanune nByx ciioeB HaONI0AaroT
o0pa3oBaHHe KOJIbIIa KPaCHO-(PHOIETOBOTO I1BeTa. B 0TCyTCTBHE YITIEBOIOB KPacHO-(hHMOJIETOBOE KOJIBLIO HE
o0pasyercsi, XOTsI JKUIAKOCTh MOXKET MO3€JICHETh HITH TOXKEIITETh.

[Tpu B3auMOAEHCTBUH C CEPHOM KUCIIOTOM BCE YINIEBOBI pa3iaratoTcs ¢ 00pa3oBaHHEM CMECH Pa3IHYHBIX
BEIIECTB, B UHCJIE KOTOPBIX HaxoaTcst Gpypdyporn u ero npousBoaubie. OHU, KOHACHCUPYACH C a-HAPTOIOM,
1 00pa3yroT OKpaIIeHHbIE COSIMHEHUS.

OmnriT 2. Peaknusa CennBaHoBa Ha KETO3EI.

Peaxmueswi: 2 %-nble pacmeopvl 2n0K03bl, QPYKMO3bl, MAIbMO3bl U CAXAPO3bl 6 600e, DPeaKmus
Cenusanosa.
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B onny mpo6upky Hanusarot 0,5 M 2 %-HOro pacTBOpa IIIOKO3bI, a B Ipyryto - 0,5 mi 2 %-Horo pacTBopa
¢bpyxTo3bl, B TpeTbio 0,5 Mir 2 %-HOTO pacTBOpa MaibToO3bl, B ueTBepTyio - 0,5 miu 2 %-HOro pactBopa
caxapo3bl. 3aTeM BO Bce NMPOOMpPKH N00aBIAOT 1Mo 2 M peakThBa CenMBaHOBAa M HArpeBalOT MX Ha
KUIISIIEH BOASHOW OaHe B TEUCHHE HECKOJIbKMX MHUHYT. OTMEUalT, B KaKuUX MPOOUpPKax OBICTPO
MOSIBIISIETCS SIPKO-KpacHasi OKpacka, HarpeBaloT UX B IJIAMEHU TOPENIKM 710 Havana kumneHus. Habmronaror
IIOMYTHEHHE U BBINAJEHUE OKPAIICHHBIX 0CaakoB. PeakTuB CennBaHOBa COAECPKUT COJIIHYIO KUCIOTY U
IByXaTOMHbIM  ¢enon - pesopumH. B mpucyrctBum  HC1  ¢pykro3a mpeBpamjaercs B
o-THIPOKCUMETHIPYpdYpoa.  o-ruapokcuMeTHndyppyposn  jgajgee pearupyer C  PE30pLUUMHOM  C
00pa3oBaHMEM OKPAILICHHOTO B PO30BO-KPACHBIM IBET coennHEeHH. [T110K03a TakkKe aeT 3Ty PeakKIuio, HO
oHa mnporekaeT B 15-20 pa3 meaneHHee. B ycnoBusx mnpoBeneHus peakuuu CenuBaHOBAa Majbro3a U
caxapo3a 4YacTUYHO THJIPONM3YIOTCS C oOpa3oBaHMEeM MoHocaxapuaoB. [Ipu ruaponuse caxaposbl
o0pasyercsi keTo3a — (pyKTo3a HapsaAy C IIIOKO30H, mosToMy peakuusi CelarBaHOBa B 3TOM ciiydae OyneT
MOJIOKUTENIBHOM, a B CIyyae MajibTO3bl — OTPULIATEIBHOM (MPU TUAPOIU3E MAIBTO3bI 00pa3yeTcsl TOIBKO
aJp103a - TJII0KO034).
OmnbIT 3. [[BeTHBIE peakUK HA TIEHTO3BI.
PeaktuBbl: apabuHO3a, BOIHBIN pacTBOp COMsTHOW KuchoThI (1:1), anunuH cBexxeneperdanHbiid, 0,1 %-Hbrit
pacTBOp apaOMHO3bI, OPIIMHOBBINA PEaKTHUB.
A. Peakuiysi IEHTO3bI C AHUIIMHOM.

K HEeckombKkiM KpynMHKAM apabWHO3BI B CyX0# MPOOUpPKE 100aBISAIOT 1 MII pacTBOpa COJISTHOM KHCIIOTHI
(1:1), oxono 0,5 M1 cBeXXeTEperHaHHOTO AaHWJIMHA U HarpeBaloT PEaKIIMOHHYIO0 CMECh 10 KUTICHHS B
wiamMeHu ropenku. Habmonarot nosiBeHue po30Bo-KpacHONW OKPAacKH pacTBoOpa:

b. B3aumozeiicTBe IEHTO3 C OPLIMHOBBIM PEaKTUBOM (peakuus buais).

Cwmech 1 mi 0,1 %-Horo pactBopa apaOUHO3BI U 2 MJI OPLIMHOBOTO PEAaKTUBA KUIIATAT B MPOOUPKE B
TeueHue 1-2 muH. [losBisieTcs cuHe-3eIeHOe OKpallIMBaHUE.

[Ipu HarpeBaHuu B KUCIIOW cpefie (OPIIMHOBBIN PEAKTHB COJAEPIKHUT COJSTHYIO KUCIIOTY) apaOruHO03a
npeBpariaercs B Gypdypos, KOTOPbIi KOHAEHCUPYETCS ¢ OPIIMHOM (JABYXaTOMHBIN ()eHOIT) C 00pa3oBaHUEM
OKpAILIEHHOTO POIYKTA.

OmpiT 4. Peakiiuy Ha TUIAPOKCHIIbHBIE TPYIIIBI MOHO- U ICaxapuioB ¢ ruapokcuaom menu (11).

PeaktuBbl: 1 %-Hble pacTBOPHI INIOKO3bI, PPYKTO3bI, Caxapo3bl, MalbTo3bl, 10 %-HbIil pacTBOp rUApOKCUAA
Hatpus, 5 %-Hblil pacTBop cynbdara menu (II), mirokosa, makTosa.

OnbIT IPOBOJSAT OJHOBPEMEHHO C PACTBOPAMH IITIOKO3bI, GPYKTO3bI, CaXapo3bl U MAJIBTO3bI IO 00MIEH
Metoauke. B npoOupky HanuBatoT 1-2 M 1 %-HoOro pactBopa UCCIIEIyeMOro yIeBoAa, 3aTeM 100aBIIsIOT
1-2 mit 10 %-Horo pacTBOpa rUAPOKCH]IA HATPUS, IEPEMEIINBAIOT U IO KaIUIsIM 100aBIsIOT 5 %-HbIii
pactBop cynbdara menu (I1). Buagane oO6pasyercs OnenHo-romy6oit ocanok ruapokcuaa meau (I1I), koropsiid
MIPU BCTPSAXUBAHUU IPOOUPKHU pACTBOPSAETCS, U )KUJKOCTh OKPAILINBAETCS B UHTEHCUBHO-CUHUI 1IBET
BCIIEZICTBHE 00pa30BaHMs KOMITIEKCHBIX coseit menu (I1) m cooTBeTCTBYIOIIETO yIIIEBOA.

OmnpiT 5. OKKCIIEHHE MOHO- U TUCAXapUJIOB.

PeaktuBbl: 1 %-HbIe pacTBOPHI INTIOKO3bI, PPYKTO3bI, CAXapo3bl, JIAKTO3bI, MaIbTO3bL, 10 %-HbIN pacTBOp
rUapoKcua Hatpus, 5 %-Hblit pacTtBop cyibdara meau (II), peakrus denunHra, aMMUadYHbINA PacTBOP
okcuza cepedpa (peaktus TomneHca).

A. OkucieHne MOHO- U IMCaxapua0B T’HIPOKCHIOM Meau (peakius Tpommepa).

[To ogHO¥ 1 TO¥ k€ METOIMKE OIBIT MPOBOMAT MAPAJUICILHO C TIIFOKO30M, (PPyKTO30M, caxapo30id, JaKTO301
Y MaJIbTO30M.

B npoGupky nanusarot 2 mit 1 %-Horo pactBopa ymieBona u 1,5 mi 10 %-Horo pacTBopa ruipokcuaa
HaTpUsl, IEPEMENINBAIOT U 0 KarisiM J00aBisioT 5 %-Hbli pacTBOp cynbdara meau (I11) no nossneHus
onmeaHo-romy6oro ocanka ruapokcuaa meau (I1). PeaknroHHyto cMech HarpeBaroOT 10 KATICHHSI, HAYMHAs C
ee BepxHero ciosi. HabmromaroT o6pa3oBanue xenToro ocaaka ruapoxkcuaa meau (I), koropslii 3arem
MpeBpaIiaeTcs B KUPIMUYHO-KpacHbId ocanok okcuaamenn (I). Haubonee nerko okucisroTcs caxapa,
MMEIOIIUE B MOJIEKYJIaX allbJIeTUIHbIE TPYTIIHI.



®pyKTO3a, XOTS M COIEPKHUT KETOHHYIO TPYIIy B MOJIEKYJE, TOXXE€ OKHCISETCS B YCJIOBHUSX JaHHOU
peakIuy, TaK Kak B IIEJOYHOM cpele OHa 4YacTUYHO HU30MEPHU3YETCsl B aJbJOTEKCO3y, a TaKkKe
pacuienisieTcst ¢ 00pa3oBaHUEM CMECH BEILECTB, JETKo oKucisromuxcs ruapokcuaom meau (I1). Caxaposza
B COOTBETCTBUU CO CBOCH CTPYKTYpOil HE OOHApPYKMBAET B JAHHBIX YCIOBHSIX BOCCTAHOBHUTEIHHBIX CBOMCTB
Y HaYMHAET MOCTENICHHO OKHUCISTHCS JUIIb PU ITUTEILHOM KUIISTYCHUH, YTO OOBSICHSIETCS] 00pa3oBaHHEM
IJTIOKO3BI U (PPYKTO3bI BCIAEACTBHE €€ THAPOIH3A.
b. Okucnenue MOHO- U AUCaxapua0B peakTUBOM DeuHra.
B npobupky HanuBaiot 1-2 mit 1 %-HOro pactBopa IitoK03bl ¥ NMPUIKBAIOT 1-2 Mi1 peakTiBa Penunra,
XOPOIIO MEPEMEIINBAIOT U HArPEBAIOT BEPXHIOIO YaCTh PEAKIIMOHHOW CMECH B TUIAMEHH TOPENIKH J10 Hayaja
kureHus. HabmronaroT nosiBIeHUE JKENTOTo ocaaka ruapokcuaa meau (1), mepexomsiero B
KUPIHUYHO-KpacHbI ocanok okcuaa meau (I1). Ilo 3Toif sxe MeToauKe MPOBOJSAT OMBITHI IO OKUCIECHUIO
(PYKTO3BL, JTAKTO3HI H CaXapO3bl.
['mroko3a 1 J1akTo3a JIETKO OKUCIISIFOTCS 110 alibJIeTHAHbIM rpynmnam. [lonoxurensHas peakiuus GpyKTo3b
00yCIIOBIIEHa OKUCIIEHUEM MTPOILYKTOB €€ M30MEPH3alMU U IECTPYKIUH B IIeTI04YHOM cpene. Caxaposa B
JAHHBIX YCIOBUIX peakTuBOM DeruHra He OKUCIISAETCS.
Peakuust MOHOCaxapu10B M BOCCTaHABIMBAIOIINX AMCaxapuI0B ¢ peakTuBoM dennHra nporekaer ovicTpee,
yeMm c¢ ruapokcusiom Meau (II), u naer Gonee yeTkue pes3yabTaThl, TaK KaK KUPIUYHO-KPACHBIN IIBET OCaIKa
okcuaa menu (I) He MackupyeTcs 00pa3oBaHKEeM MOOOYHOTO MPOAYKTA - YepHOTO ocaaka okcuaa meau (II).
B. OxucieHne MOHOCaXapua0B aMMHUAYHBIM PACTBOPOM THIPOKCHIA cepedpa (peakius «cepeOpsiHoro
3epKaiay).
B X0poI110 BEIMBITYIO (C paCTBOPOM IIEI0YH) TPOOHPKY HAIMBAIOT 3 MJI aMMHAYHOTO pacTBOpPa OKCHJIA
cepebpa (peaxtus TomteHca) u nobasmsor 1,5 min 1 %-Horo pacTBopa miroko3bl. [Ipobupky HarpeBaroT Ha
BONIsIHOM Oane mpu Temneparype 70-80 °C, HaOMIOIAOT BBIJCICHNE METAITHIECKOTO cepedpa Ha CTEHKAx
poOUpPKH B BHJIE OecTsIIero cios («cepedpsHoro 3epkainay). Eciu nmpoOupka Obu1a HETOCTaTOYHO YUCTOM
WM BO BpeMsl HarpeBaHUs MPOOUPKA CUIFHO BCTPSXHUBANIACK, CEPEOPO BBHINIATACT B BUJIE YEPHOTO OCAKA.
[To Takoii sxe METOMKE MPOBOMAT PEAKITUI0 aMMUAYHOTO PacTBOpa okcuaa cepedpa ¢ 1 %-HbIM pacTBOpOM
(bpyKTO3BI, HAOTIONAIOT 00PA30BAHUE «CEPEOPSHOTO 3EPKAIIA.
[Tpu HarpeBaHu# GPYKTO3BI B MICTIOYHOU Cpeie B MPUCYTCTBUU OKUCIIUTENS MIPOUCXOTUT €€ U30MEPU3aAIIUS
W YacCTUYHOE pacilerUieHne ¢ 00pa30BaHHEM BEIIECTB, JETKO OKUCISIONIMXCS aMMHAYHBIM PacTBOPOM
okcuza cepebpa, mosToMy GpyKro3a (M APYrre KeTo3bl) BCTYNAET B PEAKLIUIO «CepeOPsIHOTO 3epKaiay:
OmpiT 6. ['maponu3 (MHBEpCHS) caxapo3bl.
PeaxTuBsl: 2 %-Hblil pacTBOp caxapo3bl, 10 %-Hbli pacTBOp CepHON KUCIIOTHI, THIPOKApOOHAT HATPHS,
peaktuB ®enunra, peaktuB CenrBaHOBA.
Cwmech 4 mit 2 %-Horo pacTBopa caxapossl u 1 Mt 10 %-Horo pacTBopa cepHOI KHCIOTHI B IPOOUPKE
HArpeBaloT Ha KUTISIICH BOIsTHOM OaHe okono 10 MUHYT, OXJIaXIAI0T U IEJIAT Ha JBe YacTu. [IepByro yacTh
pacTBOpa HEUTPATH3YIOT CYXUM TUIPOKApOOHATOM HATpPHSL, JOOABISIS €r0 HEOOMBIIUMHU TOPIUSMU TIPU
nepeMenInBaHuu (OCTOPOXKHO, JKUJIKOCTh BCIIEHUBAETCS OT BBIJCIICHUS YIIIEKUCIIOro ras3a). [locie
MPEKPAIEHUS BBIJICICHUS YIIIEKUCIOTO ra3a MPUINBAIOT paBHBIN 00beM peakTrBa DenrHra U HarpeBaroT
BEPXHIOIO YaCTh )KUJIKOCTH JI0 Hadana kuneHus. Habmomgaror o0pazoBaHue KUPIIUYHO-KPACHOTO OCAIKa
okcuaa Meau (1), CBUAETENBCTBYIONIETO O TOM, YTO caxapo3a rUApPOIM30BaIach ¢ 00pa3oBaHUEM
MOHOCAXapuI0B, BOCCTAHABIMBAIOIINX (EITMHTOBY KUIKOCTb.
Co BTOpOH 4acThIO THAPONW3AaTAa MTPOBOMAT peaknuio CenuBaHOBA U MOATBEPKIAIOT 0O0pa3oOBaHUE
(GPYKTO3BI B pe3yiibTaTe TUAPOIIN3a CaXapO3bl.
KoHTposnpHBIE BONPOCHI
1 1. Ha kakue K1acchl NOIPa3AeIsOTCs YIIIEBOIbI?
2 2. Kaxkas kauecTBEHHas peakius sBisieTcst o01mei as Beex yrieBoaoB? [Touemy?
3 3. C momomipio Kakoi peakiuu MOKHO OOHAPYKUTh HAJIMYUE KETOHHOU TPYIITIBI B COCTaBE MOJICKYIT
caxapoB? OTBET MOSICHUTE.
4 4. Kaxkue 1BETHBIC PEaKIIUH JAIOT MEHTO3bI? UeM 00yCIIOBIEHO BOSHUKHOBEHHE OKPACKHU B ATHX
peakuusax?
5 5. C noMouiplo Kakux peakifii MOKHO JI0Ka3aTh HAIMYKUE B MOJICKYJIaX YIIIEBOIOB I'UIPOKCUIIBHBIX
rpynn? [IpuBenure npumepsl.
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6 6. IlodeMy B OIBITaxX MO OKUCICHUIO MOHO- U IUCAXaPUIOB TUAPOKCUIOM MEIHU CIIEAYeT U30erarh
Kak M30bITKa, TaK U HEJAOCTATKa MOCIEIHEr0?

7 7. Tlouemy QpyKTO3a OKHCISETCS TUIPOKCUIOM MEIU B MISIIOYHOM Cpelie, a caxapo3a - HeT?

8 8. Uro takoe peaktuB ®Penunra? Kak ero npuroroButh?

9 9. Kakue yrneBosl OyayT pearupoBarb C aMMHUAYHBIM pacCTBOPOM OKCHJIa cepedpa: a) MaHHO3a, 0)
¢dbpykTo3a, B) TaKTO3a, T') MAIBTO3a, 1) caxaposa, €) Tperano3a? JlaiiTe mosicCHEHHs 1 HATUIIIUTE
YpaBHEHUSI COOTBETCTBYIOIIMX PEAKIIUA.

10 10. Kaxk o0Bsicauth TOT (hakTt, uro D-dpykroza u D-MmanHO3a 00pa3yroT TOT ke (PeHMII03a30H,
yTto 1 D-rmroko3a?

6. CBoiicTBa MOJIMCAXaAPHI0B
OmpiT 1. Peakiuu kpaxmaiia v IJIUKOTEHA.
PeaktuBbl: kpaxmad, 1 %-HbIi pacTBOp INIMKOT€HA, CHIILHO pa30aBiIeHHBIN pacTBOp Hoja B MOAUE KaIHs

(pactBop Jlrorons), 10 %-Hblit pacTBOp cepHOil KUCIOTHI, 10 %-HbIi pacTBOp T'MIPOKCHUIA HATPHS, PEAKTUB
®enuHra.

A. ITpurorosnenue 1 %-Horo pacTBopa kpaxmaia (KpaxMajabHOIO KieicTepa).

Cyxoit kpaxmast Maccoit 1 T B30anThIBAIOT € 5 MJT JUCTHILTMPOBAHHOM BOBI, TTOCJIC OTCTAUBAHMS BOY
cnuBaroT. Takoe MpoOMBIBaHUE KpaxMalia JiJisl yAaJeHUs IPUMECEH MTOBTOPSIOT elle 2-3 pasza. 3arem
N00aBJISIIOT HOBYIO MOPIIMIO BOABI, B3MYUHBAIOT KpaxMall ¥ BBUIMBAIOT MU nomeruBanuu B 100 mi
KUIISIIEH BOJBL.

b. B3auMogeiicTBre kpaxMalia U NIMKOTEHA C HOI0M.

B onny npoOupky Hanusarot 1 M 1 %-Horo pacTBopa kpaxmaia, B Apyryto - 1 mi 1 %-Horo pactBopa
[JIMKOTEHA, 3aTeM B KOXIYI0 U3 MPOOUPOK JOOABIISIOT 110 HECKOJIBKO Kareb CUIbHO pa30aBIeHHOTO
pacTBopa oaa B noauae kanus. B mpoOupke ¢ pacTBOPOM Kpaxmasia MOsIBIISIETCS HHTEHCUBHOE CHHEE
okpamuBanue. [Ipu HarpeBaHUM TOTO pacTBOPa A0 KUTICHUS CUHSS OKpACcKa MCYe3aeT, a IPU OXJIKICHUH
MOSIBIISIETCS BHOBB. [ TUKOTEH C pacTBOpOM Hofia JaeT KpacHO-Oypoe okpamuBanue. OObSCHUTE Pe3ylbTaThl
OTIBITA.

B. OTHomeHne kpaxmaia u IIIMKOTeHa K peakTuBy DenuHra.

B onny npoOupky HanuBarot 2 M1 1 %-HOro pacTBopa Kpaxmaia, B Apyryto - 2 mi 1 %-Horo pactBopa
DIMKoreHa. B o6e mpoOupKky MpuiIMBaioT 1o 2 Mil GeTMHIOBOM JKUAKOCTH, TIEPEMEIIUBAIOT U HATPEBAIOT
BEPXHIOIO YaCTh PACTBOPOB JI0 Hayaia KuneHus. OTMevaroT, U3BMEHSIETCS JIM OKpacka pacTBOPOB B
npobupkax. OObSICHUTE PEe3yNIbTAaThl JAHHOTO OTIBITA.

I'. I'mpponu3s kpaxmaina.

B xonnueckyto kondy oobemom 100 mut HanuBaroT 25-30 M 1 %-Horo pactBopa kpaxmaia, 100aBisoT 6-7
M 10 %-Horo pacTBopa CEpHOU KMCIIOTHI U OITyCKAaOT 2—3 KUIIATUIIBHBIX Kamellka. B mrarus ctaBsar 7
MPOOUPOK, B KAXKAYIO U3 KOTOPHIX HAIMBAIOT IO 1 MJI 0ueHb pa30aBIEHHOrO pacTBOpa Hoja B MOAMIE KaIHs
(cBeTo-xkenToro 1BeTa). B nmepByro mpoOupKy BHOCAT 2 KaIlIk MPUTOTOBJIEHHOTO ISl ONBITAa pacTBOpa
Kpaxmalia ¥ OTMEUaloT BO3HUKIIYIO B MpoOupKe okpacky. Konby ¢ pacTBopoM kpaxmasa HarpeBaroT Ha
acOEeCTOBOM CETKe IMIIaMEHEM TOpeJIKH, TTOIEPKUBast ciraboe KumeHne pactBopa. Uepes kaxapie 2-3 MUH U3
PEaKIIMOHHONW CMECH MUIETKOW OTOMparoT Mpoly u 2 Kariu IpoObl BHOCIT B IPOOUPKY C paCTBOPOM
Jlrorons, orMevast usMeHeHHne okpacku. B Hauasne omnbiTa okpacka mpod OyJleT HHTEHCUBHO CHHEM, 3aTeM
(dbuoneroBoi, nanee Oypoii, OpaHKEBO-XKEITOH U >kenToi (1BeT pacTBopa Jlroroms). [locie aToro
PEaKIIMOHHYIO CMEChH KHUIIATAT €I1l€ HECKOIbKO MUHYT, OXJIaX1at0T U HeUTpanu3yroT 10 %-HbIM pacTBOpomM
TUIPOKCH]IA HATPHS, 100ABIISs €ro MO KaIulsM JI0 HIEJIOUHOM peakluu cpesl (osBICHHE PO30BOM OKPACKH
Ha (heHondTaIeHHOBOW HHIUKATOPHOU Oymare). B mpobupky otnuBarot 2-3 M1 HEHTpaIM30BaHHOM
pEaKLMOHHON cMecH, 100aBIIsIOT paBHBIN 00beM peakTuBa dDenuHra u HarpeBaroT MIIAMEHEM TOPENKH J10
Hauaja kuneHus. OTMedaroT HabonaeMble B MPOOMPKE U3MEHEHHUS U ENAIOT BBIBOJ O pe3yabTraTrax
peakuuy THIPOIN3a KpaxMaia B KHCIIOH cpere.

OmnrIT 2. Peakiuu 1IeJII0I036I.

PeaktuBbl: MenHO-aMMHauHbIN pacTBOp (peaktus LlIBeitniepa),(50 min) 80 %-Hbli pacTBOp cepHOU
KUCTOTHI[S], 5 %-HbIil pacTBOp amMMuaka, pa30aBieHHbIN pacTBOp Hoaa, (10 MiT) KOHLIEHTpUpPOBaHHAS
cepHas kucnoras, 10 %-Hblil pacTBOp ruApoKcuaa Hatpus, peaktu denuHra.

A. PacTBOpeHUE MEIUTI0NI03bI B METHO-aMMUauyHOM pacTBope (peakTtuse [1IBeiimepa).



B mpobupky HanmBaroT 5 M peaktuBa llIBeliniepa m OImyckaiOT B HEro MajeHbKHE KyCOYKHM BaThl WU
¢mibTpoBanpHON Oymaru. [lepeMernmBaioT CTEKISTHHON MAaJOYKOW /0 IMOMYYeHHS IOYTH TNPO3PavyHOU
BSA3KOM Macchl ApKO-CHMHETO LiBeTa. Ee BbUIMBAIOT TOHKOM CTpyeH B cTakaH, coxepxkamuil 100 mu Teruion
BOJIbI, IOJKUCJIEHHOM 3 MJI KOHLUEHTPUPOBAHHOM CEpHOM KHCIOThl. M3 pacTBOpa BbINANalOT XJIOMbS
nesono3sl.  CrocoOHOCTh  HEJUTIONO3bI  pacTBOpAThCS B peaktuBe IlIBeifniepa wucmoib3yeTcss B
IIPOU3BOACTBE MEAHO-aMMHAYHOTO UCKYCCTBEHHOTI'O ILIEJIKA.

b. [Tonyuenne amunonaa (paCTUTEIHHOTO MTEPraMeHTa).

B onny dapdoposyto uamky Hanusarot 10-15 M 80 %-Horo pacTBopa cepHOi KUCIOTHI, B IPYTYIO -
JUCTUJUIMPOBAHHYIO BONY, B TpeThIO - 15-20 M1 5 %-Horo pactBopa ammuaka. B vamiky ¢ pactBopom
cepHoii kucioTsl Ha 30-40 cekyH]I OITycKaloT MONOCKy (punsrpoBanbHoi Oymaru (10x3 cm), cyxoit KoHel
KOTOPOI1 iepkaT B pyke. bymary BBIHUMAIOT U3 KHUCJIOTHL, IPOMBIBAIOT B YallIKe C AUCTUIUIMPOBAHHOMN
BOJI0H1, 3aT€M OITyCKAaIOT B YAILIKy C paCTBOPOM aMMUaKa JJIsl HEUTpaau3aluy OCTaTKOB KUCIIOTHI.
[ToacymumBaioT MOMyYEHHBIN PACTUTENBHBIA IEPraMeHT MEX/1y JTUCTKaMU (HIIBTPOBAILHON OyMaru.
O6paboTtanHas KucIoTON Oymara ctasia 6osee MPOYHOM, OTYIPO3pPaYHO, OHA TJIOXO CMAauMBAECTCs BOJOM.
Ilon neicTBHEM CEpPHOM KHMCIIOTHI ITPOU3OLIEI YACTUYHBIN THAPOJIN3 LIEJIIION03bL, €r0 IPOAYKTHI ITOCIIE
MIPOMBIBaHMS BOJIOW M BBICYIIIMBAHUS 00pa3ylOT Ha MOBEPXHOCTH BOJIOKOH OyMard MpOYHYIO IJICHKY
(pacturenbHblii nepramMenT). [IpoaykT 00paboTKHY IEMTI0I03bI KOHIIEHTPUPOBAHHON CEpHON KUCIIOTOM
MIOJTy4J1 Ha3BaHUE aMUJIONU/IAa BCIIEACTBHE €I0 CXOACTBA C KPaXMaJIOM.

Ha nomyueHHbIH pacTUTENbHBIN NEPraMeHT HAHOCST KaIulio pa30aBIeHHOTO pacTBOpa oja U HaOIIoqaroT
MOSIBJICHHE CHHET0 oKpamuBanusi. OObsICHUTE, TOYEMY OHO MOSBISIETCS?

B. KucnoTHbIH ruipon3 HeIoa035l.

B cyxyto npoOupKy NOMEIaloT HECKOIBKO MEIKHUX KyCOYKOB (DMJIBTPOBAJIbHOM OyMmaru, NpuinMBaroT 1 mi
KOHLIEHTPUPOBAHHON CEPHOW KHUCIOTHI M CMECh MEPEMENIMBAIOT CTEKISHHOM NaJO0YKOM 110 MOJHOTO
pacTBOpeHHs: Oymaru u 00pa30BaHMs BSA3KOTO pacTBopa. K aTomy pacTBOpy OCTOPOXKHO (IO KarisiM!) mpu
MepeMEeNIMBaHuy TIPWIKBAIOT | M1 aucTWuMpoBaHHOM Bombl. [IpoOupky Harpeator 10-15 muH Ha
KUIAIIEH BOJSHOW OaHe NMpH PEeryasipHOM MEpPEMEUIMBAHUU. 3aT€M PEAaKIHMOHHYI0 CMECh OXJIaXJalT U
HelTpanu3yoT 10 %-HbIM pacTBOPOM THAPOKCHAA HATPUS (KOHTPOJb MO YHUBEPCAJIHLHOMY WHAMKATOPY).
[Tocne HeWTpanu3anuu MPOBOMAT peakUHI0 ¢ peakTuBoM denmHra, KOTopas NOATBEPKAAECT NMPUCYTCTBHE
BOCCTaHABJIMBAIOIINX CAXapOB B MIPOAYKTAX TUAPOJIA3A LEUIIOIO03BI.

Konmponvnvie sonpochwi:

1. ITouemy ruaponu3 caxapo3bl Ha3bIBAIOT «MHBEpPCHUEI»? UTO Takoe «MHBEPTHBIN caxap»?

2. IToyemy KpaxmMai ¥ TIIMKOTEH HE AT MOJIOKUTEIHHOM PEaKINH C PEITMHTOBOM KUIKOCTHIO?

3. Uto npeacTaBifAioT co00W MPOAYKTHI THAPOIM3a KpaxMaia - JAeKCTpuHbl? Kakyro okpacky OHHU JaloT C
pacTBopoM Hozna?

4. Yro siBrsieTCA KOHEYHBIM IIPOLYKTOM THIPOIM3a Kpaxmana?

5. Yto takoe «peaktus IlIBeiinepa»? Kak ero npuroroButh?

6. Kakne xumMuueckue nporeccsl IpOUCXOAAT IPU pacTBOPEHUH 1IEIII0NI03b] B peakTuBe LlIBelinepa?

7. Kak MOKHO MOJIYYHUTh PACTUTEIbHBIN ITepraMeHT? YeM OH OTIIMYAeTCs OT LEUTHOI03bI?

8. Kakumu (pu3ndecKuMu 1 XUMUYECKMMHU CBOMCTBAMU OTJIMYAETCS Kpaxmall OT LEJUTION03bI?

7. Kupsl u macna

Omnsit 1. Beiaenenue xupa U3 MOJIOKA.

PeaktuBbl: 1uaTHOBLIN 3¢up, 10 %-Hblil pacTBOp KapOoHaTa HATPUSL.

K 5-6 mn monoka nobasmsitor 2 ma 10 %-Horo pactBopa KapOo-HaTa HaTpusi, XOPOLIO MEPEMEIIUBAIOT |
B30aNTHIBaIOT ¢ 5 Mi1 3¢u-pa. CauBarot B GpaphopoByI0 HaLIKy U BHIIAPUBAIOT 10CYXa HA ropsyeil BOASHOM
OaHe (B BBITSDKHOM HIKady, SMEKTPUYECKYIO IUIMTKY U3 mox Oanu yoparts!). Ilocie ucnapenus s¢upa B
YallKe OCTaHETCSI MaCI0-MOJIOYHBIN XKHUP.

OmnpIT 2. PacTBOPUMOCTB )KMPOB U MAcel B OPraHU4YECKUX PACTBOPUTEISX.

PeakTuBbl: moacomHeuHoe Macio (HepahuHUPOBAHHOE), CBUHOM JKHUP, ITHIIOBBIN CIIUPT, TUITUIOBBIN
a¢up[6], xmopodopmM, YETHIPEXXIOPUCTHIN YIIIEPOI, TETPOICHHBIN 3up (Mau OeH3MH).
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B mects npoOGHpoK BHOCAT 1O 2-3 Karii MOJCOJIHEYHOr0 Macja U J00aBIISIOT 10 2 MJI PacTBOPHUTENCH: B
NEPBYIO MPOOUPKY — STHIIOBBIA CIUPT, BO BTOPYIO - JUATWIOBBIA 3(up, B TpeThio - XJI0podopm, B
YETBEPTYIO - YETHIPEXXJIOPUCTHIN YIIIEPOI, B IMATYIO - HETPOJICHHBIN 3(Up, B MECTYIO - AUCTHUTUPOBAHHYIO
Boxy. Conepxumoe NPOOHMPOK HPHEPTUYHO BCTPSAXMBAIOT, OTMEYAIOT, B KaKUX PACTBOPUTENAX Macjo
pactBopsiercs. [IpoOGHpKy, B KOTOPOI B KaUeCTBE PaCTBOPUTEIISE UCIIOJIb30BAIACh BOJA, 3aKPBIBAIOT MPOOKOH

C OOpaTHBIM XOJIOAWJIBHUKOM M MPH MEPHOANYECKOM BCTPSIXMBAHUM HArPEBAIOT HA KUIISIIEH BOJSHON OaHe
2-3 muH. OTMEYaloT, yay4dlIMIach JIM paCTBOPUMOCTh Macja IpH HarpeBaHuu. OIBIT MOBTOPSIIOT, BHOCS B
pOOUPKY BMECTO MOICOTHEYHOTO Macjia HEMHOTO CBUHOTO JKUPA.

OmnpiT 3. B3anmoneicTBre pacTUTEIBHOTO Macia ¢ OpOMHOM BO/IOM U pacTBOPOM MEpPMaHTaHaTa KaJusl.

PeakTuBbI: oACONMHEYHOE Macio, OpoMHasi Boja (HackleHHas ), 10 %-Hblil pacTBop kapOoHara Harpus, 1
%-HbII1 pacTBOp MEpPMaHraHaTa Kajusl.

A. B3auMmoneiicTBie MOACOTHEYHOTO Macia ¢ OpOMHON BOJIOH.

B nmpo6upky HanmBaror 0,5 M mopcomHeyHoro macia u 2-3 mu 6poMHoi Boasl. ConepKuMoe MpoOUpPKH
SHEPTUYHO B30ANTHIBAIOT M OTMEYAlOT HaOIogaeMble M3MEHEHHs. Hamumure CcoOoTBEeTCTBYIOLIEE
YpaBHEHHE PEAKLIUU.

b. Peaknus nmopcomHeuHOTO Macia ¢ pacTBopoM nepmanranara kanus (o E.E. Baruepy).

B npoOupke cMemmBaoT HECKOJIBKO Karesb MoJconHedHoro macia, 1 mi 10 %-Horo pactBopa kapboHara
Hatpusd U 1 man 1 %-Horo pactBopa nepmanraHara kajaus. CMECh SHEPrUYHO BCTPSA-XHUBAIOT, OTMEYAIOT
IIPOUCXOAAIINE B HEN M3MeHeHMs. Hanuiure ypaBHEHHE COOTBETCTBYIOLEH PEAKIIUM.

OnbiT 4. CpaBHEHHE HEHACBHIIIIEHHOCTH PA3JIMYHBIX )KUPOB.

PeaxTuBsl: xaopodopm, 0,001 H. pacTBOp Hona B xiopodopme.

B otaenpubie mpoOupku nomemarot 1no 0,5 r pa3nuyHbIX KUPOB (CBUHOE Cajlo, KOPOBHE MAacio, MaprapuH,
MOJICOJTHEYHOE Macio). B kaxkayro nmpoOupKy mpuinBaioT mo 3 Mi xjopodopma Ajisi pacTBO-pEHUs KHUpa U
TATPYIOT W3 MukpoOropetkn 0,001 H. pacTBopoMm Homa B xsopodopMme 10 TOSBICHUS UYETKOH PO30BOM
okpacku. CpaBHHMBAIOT 00bEMBI pacTBOpa Moja, M3pAacXolOBaHHbIE HAa TUTPOBAHHUE KaXK-IOTO XKUpPA, U
pacnosararoT KUphI B psiJ 110 YOBbIBaOIIEH CTEIIEHU HEHACBHIIIEHHOCTH.

HenacpilieHHOCTD kHMpa 3aBUCHT OT MPHUCYTCTBUS B €ro COCTaBE HEMpPENEeNbHBIX JKUPHBIX KHCIIOT.
Hewnacepiennbie coeqAuHeHNs] TPUCOEAUHAIOT 1O IBa aTOMa Moja MO0 MECTY KaKI0W IBOWHOW CBSI3H.

Hanummure ypaBHEeHHE peakiiMi OJJIEMHOBOM KUCIOTHI C HOJOM.
OmnpIT 5. OGHapyXeHue TITUIEpUHA B KHUpax.

PeakTuBbl: THAPOCYIBGAT KaJHsi, aMMHAYHBIA PACTBOP OKCHIA cepedpa, pacTBOp (PYKCHHCEPHUCTOM
KHCJIOTHI.

B npoOupKy BHOCST TpH KallTd pacTUTEIHHOTO Macja ¥ MPUOABIISIOT PUMEPHO MATHKPATHOE KOJIUYECTBO
6e3BomHOTO TUApOocyabdara kamus. [IpoObupky HarpeBaroT Ha CIHUPTY B BBITSDKHOM IIKady 10 TOSBICHUS
OeJIBIX TYCTBIX MAapOB U PE3KOTO Pa3apaXkarolero (HIoXarb OCTOPOXKHO!) 3amaxa akposienHa. B mapsr BHOCAT
KycoueK (UIbTpOBaIbHOM OyMaru, CMOUYCHHOW aMMHAdyHOM pAacTBOpE OKCHIa cepedpa, ¥ HaOIOJaIoT
BBIZICTICHHE METaJNIMYecKkoro cepebpa (Oymara dyepHeer). 3areM K OTBEPCTHIO MPOOMPKH TOTHOCST
(bUIBTpOBaANEHYIO OyMary, CMOYEHHYIO pacTBOPOM (PYKCHHCEPHHCTON KHCIIOTHI, U HAOJIOMAIOT MOSBICHUE
PO30BOTO OKpammmBaHus. ONBIT TOBTOPSIOT, HO BMECTO Macia OepyT KyCOYeK BOCKA.

XKuper comepkar TIMIEpUH (B CBS3aHHOM BHIE), KOTOPBIM TIPH HAarpEeBaHUH B MPUCYTCTBHUH
BOJIOOTHUMAIOIIUX CPeACTB (Truapocyiabdar kamus, OopHas KuclIoTa, Ccyiabdar wMarHus) oOpasyer
HE-TIPEICIIbHBINA aJIbJIeTUA-aKPOJICHH:

Kak anpaerua akposienH JaeT peaklud ¢ OKCHAOM cepebpa W QyKCHHCepHHCTON kucinoroi? Hamummre
COOTBETCTBYIOLINE YPABHEHHUS.

Jlunuel, He copeprKale NULIEPUH (HapuMep, BOCK), aKpOJIEMHOBOM MPOOBI HE TIOKA3bIBAIOT.
OnbIT 6. OMBUIEHHE )KHUPA CIUPTOBBIM PACTBOPOM IIEIOYH.

PeakTuBbl: cCBUHOM (TOBSKMI) XKUp, 15 %-HBIN CIMPTOBOM pacTBOP I'MIPOKCHIA HATPHS, HACHIILIEHHBIN
pacTBOp XJIOpUAA HATPHUS.
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B xonmueckyto konby oobemom 50-100 mut momematoT 1-2 r CBUHOTO MJIM TOBSKBETO JKHpa U NMPHINBAIOT
5-6 mu 15 %-HOro cnUpTOBOrO pacTBOpa ruapokcuna Hatpus. Konly 3akpbIBaloT mpoOKoil ¢ oOpaTHBIM
XOJIOAWJILHUKOM M HarpeBaroT Ha BojsHoH O6ane (80 °C) mpu BerpsixuBanuu B TeueHue 10-15 mun. Ilocre
3TOT0 HECKOJIBKO Kamellb TUAPONIU3aTa U3 KOJIOBl BBUIMBAIOT B MPOOHPKY € 2—3 M ropsyei
JTUCTUILTUPOBAHHOM BOMbI. Eciy rusponmsar noi-HocThio (06€3 BBIACTICHUS Kamlelb j)KUpa) PacTBOPUTCS, TO
HarpeBaHUe 3aKaHYMBAIOT M TPHIUBAIOT B KOJOy 6-7 MJI TOpPSYEro HACHIIIEHHOTO pacTBOpa XJOpuia
HaTpus. Mbl10, 00pa3oBaBIIKECs B pe3yibTare THAPONIN3a KUpa, BCIUIBIBAET HAa MOBEPXHOCTh PAacTBOpa U
10 MEpe OXJIAXKIEHUS 3aTBEPICBAET.
Hanumure ypaBHEeHuE peakiui OMBUIEHHS TPUCTEApUHA THAPOKCUIOM HATpHsl.
OmeiT 7. Onipenenenre HOIHOTO YUCIIN Kupa (Macia).
PeaxTuBsl: ciupt >THI0BLIH, 0,2 H. pacTBOpa oaa B 3TaHoIe, pacTBOp THOCYAb(ara Hatpus (0,1 H.),
pactBop kpaxmaina (0,5 %o-Hblit).
Hccnenyemoe Macio MoMenaoT B HeOOJbIIYIO CKIISIHKY, 3aKPBIBAIOIIYIOCS TPOOKO ¢ mumneTkoi. CKISHKY
B3BEIIMBAIOT HA AHAJIMTUYECKUX BECAX U C MIOMOIIBIO MUIETKU NEPEHOCAT U3 Hee 3-4 Kaluld Macia B CyXYIO
KOHHYECKYI0 KOOy eMkocTbio 250 mi ¢ mpunummdoBaHHOR mpoOkoil. CKISHKY € MacioM BHOBBb
B3BEIIMBAIOT M IO Pa3HOCTH MAacC OIpENeNsIioT Maccy HaBeckH Mmacia. B konOy ¢ HaBeckoil macna
NPWIMBAIOT 25 MJI COHpTa JJIs PacTBOpEHHs] Macia (€cld Macio TPYIHO pPacTBOpSETCs, KOJIOYy MOXKHO
MOJIOTPETh Ha BOJSHOM OaHe). B apyroit kosbe cTaBAT KOHTPOJIBHBIHM ONBIT, T. €. B HEE HAJMBAIOT TOJBKO 25
MJI criupTa. B kaxayro konOy (OmbIT U KOHTPOIIb) IpuinBatoT 1o 12,5 mut 0,2 H. ciupToBOro pacTBopa Hoja
(13 OIOpPETKH WM MUIMETKH), IePEMEIIUBAIOT, NPUIUBAIOT Mo 100 M AMCTHIIIIMPOBAHHONW BOJIBI M BHOBb
NEpEeMEIINBAIOT, 3aKpbIB MpoOkoil. Yepes 5 muH comepxkumoe Konbd Turpyror 0,1 H. pacTBOpoM
THOCYAb(aTa HATpHUs CHaJajga JI0 MOSABICHUS CJIa00-)KEITOr0 OKpAIlWBaHUs, a 3areM, npuOaBuB 1 mi
pacTBopa Kpaxmaina, - 10 HICYE3HOBEHHS CHHEW OKPACKH.
X=WVI-V2)0,0127-100/a
rae V1 -o6wsem 0,1 H. pacTBOpa THOCYNB(aTa HATPUS, 3aTPAYEHHOTO HA TATPOBAHUE B KOHTPOJIHHOM OIIBITE
(mm); V2 - 06bem 0,1 H. pacTBOpa THOCYIb(aTa HATPHsL, 3aTPAu€HHOI0 Ha TUTPOBAaHUE B pab0YeM OIIbITE
(mm); 0,0127 - Tutp THOCYNIB(]ATA 1O HOMy; @ — HaBeckKa >xupa (T).
VoHoe uncio sBIsETCS ONHAM M3 Hambolee BaXKHBIX TOKasareneil 1is Macen (Kupos). OHO I03BONAET
CYIUTh O CTENEHH HEHACBIIEHHOCTH Macia (3kupa), HOAHOE YMCIIO MOKa3bIBAET, CKOJIBKO I'paMMOB Hona
npucoenunserca k 100 r xxupa.
Hanummre ypaBHeHHE peakluy MEX1y THOCYIb(haToM HaTpHs U HOIOM.
KoHTponbHbIE BOTPOCHI

1 1. Kak MOXHO OOBSCHUTD PA3IIMYHYIO PACTBOPHUMOCTD KUPOB M Macell B pa3IHUHBIX
pacTBOpUTENAX?

2 2. KakoBbI IPU3HAKHU NMPOTEKaHHUS PEAKIMIA MOACOIHEYHOTO Maciaa ¢ OpOMHON BOAOH U
nepMaHraaroM kanus? K kakoMy Tuny (IpUCOeUHEHHE, 3aMELIEHUE UITU JIP.) OTHOCATCS 3TH
peakuu?

3 3. [IlpuBeaute ypaBHEHHs B3aUMOCHCTBHUS JTUOJICOIMHOICHHA C OPOMHON BOIOW U C
MIEpMaHraHaTOM KaJIusi?

4 4. Tloyemy B CIUPTOBOM PaCTBOPE MIEIOYHN TUIPOIIU3 (OMBLIE-HUE) )KUPA TPOTEKAET ropaso
OwIcTpee, 4em B Bojie?

5 5. Ilo xkakoMy MEXaHU3MY TUIPOJIU3YIOTCS KUPbI B MPUCYTCT-BUU CIIMPTOBOTO PacTBOpa MIEI04un?
[IpuBenuTe ero cxem

8. Kauecmeennvle peakyuu Ha 6umamuHsl

OmnpiT 1. KauecTBeHHbIE peakiy HA BUTAMUH A.

PeaxTuBbl: pp10OuUii sxkup (WIH anTeYHBINA Mpenapar BuTamMmuHa A), (2 Mi1) KOHIIEHTPUPOBAaHHAS CEpHAsI
kuciotal 7], xmopodopm.

A. Peakrust ¢ cepHoit kucnoroit (peakmus Jpymmona).

1-2 karum peIObEro KUpa pacTBOPSIOT B 5-6 Karuisix Xjaopodopma u 100aBisoT 1-2 karm
KOHIIEHTPUPOBAHHOM cepHOl kucnoThl. [losBsercs roiayboe okpammBaHue, ObICTPO Nepexosiiee B
Oypo-KpacHoe.



B ocHOBe npuBeAEHHBIX peaKLUi JIEKUT IErHIpaTUPYIOLIEee 1eHCTBUE CEPHON KUCIOTHI HA BUTAaMUH A.
[IpenmecTBeHHUK BUTAMUHA A - KapOTHH, JaeT ¢ cynbdaTtom xkenesa (II) cBeTno-3enenoe okpammBanue.

Omnpit 2. KauecTBeHHBIE peakinu Ha BUTaMuH D (kambsiiudepon).

Peaxmuevi: pviouii scup, anunun, (4 mn) konyenmpuposaunas conanas kucroma4[8], pacmseop bpoma 6
xnopogopme (1:60).

A. Peakmust ¢ pactBopom Opoma B xjaopodopme.

B cyxoii mpobupke cmemmBaioT 1 mit peidbero xupa u 1 M pactBopa 6poma B xiopogopme. B
MPUCYTCTBUU BUTaMUHa D mosiBIisieTcs 3eNIeHOBaTO-roryboe okpammBanue. Peakmus HecrienuduyHa.

b. Peakiug ¢ aHmInHOM.

B cyxyto npobupky HanmuBaroT 1 Mur peiObero kupa ¥ 1 M1 cMecH aHWJIMHA C KOHIIGHTPUPOBAHHOM COJISTHOM
kucyoToi (15:1), mepeMenmmBaroT, OCTOPOKHO HArPEBAIOT U KHUIIATAT OKOJIO OJJHOM MUHYTHI. [1pu Hammuum
BuTamMuHa D mosiBiIsieTcs 3e7eHas, a 3aTeM KpacHas OKpacka 00pa3oBaBIIeiics aMynbcuu. [Ipooupky
OCTaBJISIIOT MPYU KOMHATHOM TeMIeparype. OMYJIbCUs PacCIauBaeTCsl, HUKHUN CIIOM OKpalIMBAEeTCS B
SIPKO-KPACHBIM 1IBET.

OmpiT 3. Peakmus okuciaeHust ButramuHa Bl (TmamuHa) B THOXpOM.

PeaktuBbl: THaMMH, 5 %-HbIil pacTBOp KpacHOM KpoBsiHOM coiu K3[Fe(CN)6], 30 %-Hb1il pacTBOp
THJPOKCHIA HATPUS, N300y THIIOBBII CITUPT.

HeMmHoro TnammHa (Ha KOHYMKE CKaJIbIeNsl) pacTBOpstoT B 0,5 Mi1 BOJbI, IPUIMBAIOT 5-6 Kanemnb 5 %-Horo
pacTBopa KpacHOU KpoBsHO# conu u 1 M 30 %-Horo pacTBopa THApOKCUA HATPHsL, IEPEMEILINBAOT.
3arem npubaBisoT 1 M1 n300yTHIIOBOTO CIMPTA U CUJIBHO B30aNTHIBAIOT B TeueHue 1-2 mun. Habmonator
B BEpXHEM CITUPTOBOM cJioe TolyOyto diyopectieniuio B YO-myuax. Cmech B mpoOupke mpu
nepeMeIMBaHNK HAarpeBaroT Ha BOsiHOM OaHe. HabmionatoT nosiBneHue xenToi okpacku. OiryopeciueHus
U JKeNTasi OKpacka 00ycIOBIeHbI 00pa30BaHUEM THOXPOMA!

OmnmpiT 4. KauecTBeHHas peakiusa Ha BuTaMuH B2 (pubodnaBun).

Peaxtussl: 0,025 %-ub1it pactBop Butamunaa B2 (0,1 tabnetku B 0,5 mi1 Boabl), (4 M) KOHIEHTPUPOBaHHAS
COJISIHAsI KUCJIOTa4, rpaHyIMPOBAaHHBIN LIMHK.

1/10 gacte Tabnerku pudbogaBuHa pacTBopsioT B 0,5 M1 BOJbI (HAOMIONAIOT OKpaIIUBaHUE U
¢ryopecueHIMo pacTBopa), npuinBaoT 10 Karenb KOHIEHTPUPOBAHHOM CONSTHON KUCIIOTBI U BHOCST
HEOOJBIION KyCOYeK METaNTNUeCKOro IIMHKa. HaunHaeTcst BblieTIeHNE My3bIPhKOB BOOPOAA, )KUIKOCTh
MIOCTENIEHHO PO30BEET, 3aTeM obecuBeunBaeTcs. Peakius o0ycioBieHa BocCTaHOBIEHHEM pubodiaBuHa
CHayaya B pogo(IaBiH KPacHOTO IIBETA, a 3aTeM B OeCIBETHBIN JielikodaBuH. [Ipu B30anTeiBaHUN
00€eCIIBEYEHHOTO PACTBOpA JICHKOCOETMHEHNE BHOBb OKHCIISIETCS KUCIOPOIOM BO3/1yXa B puOOQIaBUH.
OmeiT 5. KauecTBeHnnas peakmus Ha ButaMuH E (Tokodepon).

Peaxmuevi: 0,1 %-nbvlii cnupmogoii pacmeop moxkogepona, KOHYeHmpUpoSaHHas A30MHAs KUCIOMA.

K 5-6 xamusim 0,1 %-Horo ciupToBOro pactBopa Tokodepona B cyxoi mpobupke nmpubasistoT 10 kanens
KOHLIEHTPUPOBAHHOM a30THOI KMCIIOTHI U BCTpsXUBatoT. O0pazyercs SMybCHsl, KOTOpas OCTEIEHHO
paccianBaeTcsl M €€ BEpXHUH clloi mpuoOpeTaeT KpacHyro okpacky. OKpallMBaHNE BbI3BAHO OKUCIIEHUEM
TOKO(eposa B MPOLYKT, UMEIOIINN XUHOUIHYIO CTPYKTYpy. Peakuus HecnennduyHa, yckopsiercs npu
HarpeBaHUU.

OmeiT 6. KauecTBeHnHble peakiuy Ha BUTaMuH C (aCKOPOMHOBYIO KHUCIIOTY).

Peaxtussl: 0,002 %-Hblil pacTBOp aCKOPOMHOBOM KHCIOTHI, CBEXENPUToTOBICHHBINH 10 %-HbIi pacTBOp
K3[Fe(CN)6], 10 %-nsIii pactBop xnopuaa xenesa (I1I), 5 %-nb1it pactBop rugpokcuaa kanus, 10 %-Hbiit
pPacTBOP COJISTHOM KUCIIOTHI.

A. B3aumoneiicteue Butamunaa C ¢ K3[Fe(CN)6].

K 5 mn 0,02 %-noro pactBopa BuTamuiHa C NpHOaBISIOT MO HECKOJIBKO Kameiab 5 %-HOro pacTBopa
runapokcuna kanust u 10 %-noro pactBopa K3[Fe(CN)6], nepememnBarot, 3areM no0asisitor 2-3 karum 10
%-HOTO pacTBOpa COJISIHOM KUCIOTHI (711 moakucienus) u 1-2 kamiu 10 %-Horo pacTBopa xJopuaa xxenesa
(III). TosiBnsieTcss cHUHE-3€JI€HOE OKpAalllMBaHWE W TOCTEIIEHHO O0pa3yeTcsi CHHUM 0CaloK OepiIHHCKON
nazypu — Fe4[Fe(CN)6]3. IlapamienbHO KOHTPOJBHBIM ONBIT, UCHOJIb3Ysl BMECTO pacTBopa BUTamMHuHA C
TUCTULTUPOBAHHYIO BOly. B aTOM citydae 6epnuHckas ga3ypb He oOpasyercsl.
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[1] Hcnonwvzosearnue ae0anoil YKCYCHOU _Kucaombul, omuocaweiuca K _maoauuye IIl cnucka 1V

HpeKypcopos, 0o6opom komopwvix 6 Poccuiickoui Dedepauuu ozpanuyen u 6 OMHOUWICHUU KOMIOPHIX
VCHAHAGIUGAIOMCA _MeDbl __KOHMPONA 6 COOHlGemCcHguU ¢ 3axonodamenvcmeom PdD u
MeHCOYHapoOHviMu _002060pamu  P®D, pecramenmupyromea O0eiucmeyiouium 3aKOHO00amenbcneom u
COOMEENCMEYIOUIUMU JIOKATIbHLIMU HODMAMUGHLIMU aKmamu YHugepcumema.

[2] Ucnonb3oBanue 80% M KOHLIEHTPUPOBAHHOW CEpHOI KMCIOTHI, oTHOCsMIeHcs k Tabnuue II cniucka IV
MPEKypcopoB, 000poT KoTopeix B Poccuiickoit ®denepanuui OorpaHWYeH W B OTHOIICHUH KOTOPBIX
YCTaHaBIIMBAIOTCA MeEpPbl KOHTPOJS B COOTBETCTBUHM C 3aKOHOJATeIbCTBOM P®D u MexXIyHapOIHBIMU
noropopamu  P®D, peraMeHTUpPYIOTCS ACUCTBYIOIIMM 3aKOHOJATE€IbCTBOM U  COOTBETCTBYIOIIMMHU
JIOKQJIbHBIMU HOPMAaTUBHBIMH aKTaMHU YHUBEPCHUTETA.

[3] Hcnonvzoeanue 45% - ouamunoeozo yghupa, omunocaweiica k maonuue Il cnucka IV npekypcopos,
000pom komopuix 8 Poccuiickou @edepauuu ozpanuyer u 6 OMHOUWIEHUU KOMOPLIX YCMAHABIUBAIOMCA
Mepbl KOHMPOJiA_68_COOmeenmcmaeuu ¢ 3aKkonooamenvcmeom PD u medxcovuapoonusvimu oozosopamu_Pd,
De2NaMeHMUPYIOmca 0eiucmeyOuiUM _3aKOH00AmMe1bCMEOM U COOHIBEHCIEYIOUIUMU _1OKAIbHbIMU
HOpMAMUGHBIMU aKkmamu YHugepcumema

[4] Hcnonvzosanue 80% u KoHUeHmMpPUPOGAHHOW CEPHOU KUCIOMbl, omHuocawienuca K maonuye 111
cnucka 1V npekypcopos, odopom xomopuvix ¢ Poccuiickoii @edepauuu ozpanuyer U 6 OmMHOUICHUU
KOMOPbIX YCMAHAGIUBAIOMCA _MePbl _KOHMPONA 8 COOMEEencHeuu ¢ 3axkonodamenvcmeom PD u
MeHCOVYHAPOOHbIMU _002080pamu _ P®D, pezramenmupyromca Oeicmeyuium 3aKOHO0AmenbCneom u
COOMEEeHCMEYIOUIUMU J1IOKATbHBIMU HOPMAMUGHBIMU aKmamu Yruegepcumema

[5] Ucnonw3oBanre 80% M KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, OTHOCsIeHcs k Tabmuie 1 crimcka IV
MIPEKypCopoB, 000poT KOTOpbiX B Poccwuiickoit denmepanny OTpaHUYEH M B OTHOIIEHHWU KOTOPBIX
YCTaHABIIMBAIOTCSA MEpPhl KOHTPOJS B COOTBETCTBHUHM C 3aKOHOJATEIhCTBOM P®D © MeXIyHapOTHBIMH
noropopamu  P®D, periaMeHTUPYIOTCS JACUCTBYIOIIMM 3aKOHOJATEILCTBOM U COOTBETCTBYIOIIMMHU
JIOKQJILHBIMU HOPMAaTUBHBIMH aKTaMH YHUBEPCHUTETA

[6] Hcnonv3oeanue Oourmunoeozo rgupa, ommuocauwieiica Kk maodauue Il cnucka IV npekypcopos,
000opom komopuix 6 Poccuiickou @edepauuu 02panuyeH u 6 OMHOUIEHUU KOMOPbIX YCHAHABIUBAIOMCA
Mepbl KOHMPOJIA 8 COOMEEenCHeuU ¢ 3aKonodamenvcneom PO u mexcoynapoouvimu docosopamu Pd,
De2NaMeHMUpyIiomca _0eiucmeyOuiuM _3aKOH00Ame1bCMEOM U COONIEGEMCIMEYIOUWIUMU__1OKATbHbIMU
HOpMAMUGHBIMU akmamu Yuugepcumema

[7] Hcnonvzosanue 80% u KOHUEHMPUPOBAHHOU CEPHOU KUCI0MbL, omHuocawenca K _maonuye 11T
cnucka 1V _npexypcopos, obopom_xomopwvix_ 6 Poccuiickou Dedepauuu _o2panuyen_u_¢_omuouleHuu

KOMOpbIX YCMAHAGAUBAIONICA _MePbl _KOHMPONA 8 COOMEEeHCHIBUU ¢ 3aKoHodamenvcmeom PD u
MeHCOYHApoOHvIMu _002080pamu _ P®, pecramenmupyromcea O0eicmeyiouium 3aKOHO00amenbCngom u
COOMEEMCMEYIOUIUMU JIOKATIbHBIMU HODMAMUGHLIMU aKkmamu Ynuegepcumema

[8] Ucnonb3oBanue 80% M KOHLIEHTPUPOBAHHOW CEpHOI KUCIOTHI, oTHOCsIIeHcs k Tabnuue II cniucka IV
MPEKypcopoB, 000poT KoTopeix B Poccuiickoit ®denepanuui OorpaHWYeH W B OTHOIICHUH KOTOPBIX
YCTaHaBJIMBAIOTCA MEpPbl KOHTPOJS B COOTBETCTBHUHM C 3aKOHOJATEIbCTBOM P®D u MeXIyHapOIHBIMU
noropopamu  P®D, peraMeHTUpPYIOTCS JACMCTBYIOIIMM 3aKOHOJATE€IbCTBOM U  COOTBETCTBYIOIIMMHU
JIOKQJIbHBIMU HOPMAaTUBHBIMH aKTaMHU YHUBEPCHUTETA

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus AJ1sl CAMOCTOSITEIbHOM PadoThl
1 Tlepeuncnure He3aMEHUMBIE aMUHOKHUCIIOTHI. KakoBbI MX (DyHKITMH B OpraHusmMe?
2 UTto Takoe U303 IeKTpHIeCKas Touka?
3 OxapakTepusyiTe CTPYKTYPHYIO OpraHH3aIHI0 OCITKOB.
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4 Tlepeuncnurte OCHOBHbIE (DYHKIIMU OEIKOB B OpraHU3ME.
5 Kak knaccuunmpyroT CIoKHbIC OSIKu?
6 Ilepeuncnute COBpEMEHHBIE METO/IbI BBIICTICHHUS, OUUCTKHU OCJIKOB U OIpEesIeHIs] aMUHOKHCIOTHOTO
COCTaBa U MOCJIEJ0BATEIBHOCTH aMUHOKHCIIOT B HUX.
7 B uem 3akmodaercsi Onoaoruueckas pojib HyKJICHHOBBIX KHCIO0T? DyHKIMK OEIKOB B )KHBOM
opranusme. HyKkjaeMHOBbIE KUCIIOTHI.
8 Cdopmynupyiite npasuia Yapradda.
9 OxapakTepu3yiTe OHOIIOTHYECKYIO POJIb YIJIEBOIOB.
10 YTo Takoe MUMHUIBI U KaK UX Ki1acCUuPpUIUpyroT?
11 Ha kakue rpynnsl AeJISITCS BATAMUHBI?
12 JlaiiTe onpeneneHus MOHATHID aBUTAMUHO3, TMIIOBUTAMUHO3, TUIIEPBUTAMUHO3
13 KakoBa xumudeckas npupoja u Gu3roIorudeckasi pojib TOpMOHOB?
14 Ilepeunciaute U3BECTHBIE BaM MUHEPAJIbHbIE KOMIIOHEHTHI )KUBOM MaTe€pHH.
15 KakoBa pojib METauIoB B OMOJIOTHYECKUX CUCTEMAX ?
[ToaroroBka npe3eHTanuii Mo TEMam:
1). IlpuHumMnmbel W COBpeMEHHble (U3UKO-XUMHUYECKHE METOAbl HCCIENOBAHUS OHOIIOTHUYECKUX
MaKpoMoJIeKyJ (0eNKoB, (hepMEHTOB, HYKJICMHOBBIX KUCJIOT, JIUIHI0B, BATAMHUHOB ¥ TOPMOHOB).
2) Xpomarorpadudeckrue METOAbI UCCIEA0BaHUS OMOIOrMYECKU-aKTUBHBIX MOJIEKY M X BO3MOXHOCTH.
3) MeToa peHTIeHOCTPYKTYpPHOTO aHaJIM3a KPUCTAIIIIOB OEJIKOB.
4) CrnexTpaiabHble XapaKTEPUCTUKH aMUHOKHUCIIOT, OEJIKOB, HYKJIEHHOBBIX KUCIIOT.
5) I'opMOHBI — peryasaTopsl IPOLECCOB PA3BUTHS U CTAPEHMSL.

Tema 3. buokaranu3 (IIK-5)

Jlexknus.
®epmenThl. OCOOCHHOCTH CTPOEHHSI MPOCTHIX M CIOXKHBIX (hepMeHTOB. Kimaccubukaius 1 HOMEHKIaTypa
¢bepmentoB. Pubo3umel. A63umel. Kodaktopsl gpepmenToB. Ponb BUTAaMHHOB M METaIOB. AKTHBHBIM U
AJIOCTEPUYECKUI IIEHTPBl. DHEprusl akTHUBAlMM W SHEpreTudeckuii Oapbep (EepMEHTaTUBHBIX U
HedepMeHTaTUBHBIX peakiuil. Teopus pepmenTaruBHoro karanusa. Kunetnka pepMeHTaTUBHBIX PEAKIIUH.
VYpaBHeHne Muxasnuc-MeHTeH, BBIBOJA, aHAIM3. 3aBUCHUMOCTh CKOPOCTH ()epMEHATUBHBIX MPOIECCOB B
kiaerke. Cxema JKakob6a m Mono. Meroapl BBIACTCHHS W OYUCTKH (PepMEHTOB. MyJIbTUIH3HMHBIC
koMriekchl. Jlokanuzanuu QepmMeHTOB B KieTke. MHOXecTBeHHBIE (Gopmbl PepmeHTOB. M30depMeHTHI.
Wmxenepnas sH3uMomnorus. MMmoOmnn3oBaHHble (EepMEHTHI W KIETKU. buojorumueckoe 3HayeHHE
¢bepmentoB. [Ipumenenne GpepMEeHTOB U UX MHTHOUTOPOB B MEIUIIMHE.

IIpakTnyeckoe 3ansATHE.
AHa’poOHBIN pacna yriaeBonoB. [Tnkonu3 u mukorenonus. Iyt ux peryisuun. DHepreTiuka
aHa’poOHOTO MyTH pacnaja yrieBonoB. CHHTE3 U pacnaj riukoreHa. Ero peryssinus u 3HadeHue.
OxucnuTensHoe AeKapOOKCHIMPOBaHUE TUPOBUHOTPpaIHON KucoThl. Kodakrops! nmupyBaTierugporeHassl
U uX poib. [TokoHeoreHas, ero 3HaueHue. [lentozodocdarHblii MyTh OKUCIEHUS ITIIOKO3bl. DHEPreTHKA U
Ouosoruueckas poyib MHTEPMEINATOB EHTO3HOTO HUKIA. L{UKI TpUKapOOHOBBIX KUCIIOT U €0 PETYIISLUS.
Oo6wmen nunuos. [lepeBaprBanue U BCaChIBaHHE JIMITUIOB B JKEITYJOYHO-KHIIEYHOM TPAKTE.
DOMynbrupoBaHue KUPOB. Polib skemuHBIX KHCTOT. TpaHCTOPT )KUPOB KPOBbIO. OKUCIIEHUE KUPHBIX KUCIIOT.
DHepreTuka OKUCICHUS )KUPHBIX KUCIOT. CHUHTE3 )KUPHBIX KUCIOT. PoJib K09H3MMa A, KapHUTHHA U
arinepeHocsuiero o6eiaka. OoMeH cnoXHbBIX JUMUA0B. CHHTE3 U pacnaj TpUIHLepuaoB. buosnepreruka.
AT® — yHuBepcaipHas sHepreTuyeckas «Banoray B ouocucremax. Lukin ATD-AJID. CoBpemeHHbIE
NPEeACTaBJICHHUs O Ipoleccax Onoaoruueckoro okucienus. CyocTpaTHOe U OKUCIUTENFHOE
dochopunuposanue. [IpixarensHas uens. Crucrema TpaHCIoOpTa JEKTPOHOB. bruonoruueckoe 3HaueHne
CTYIEHYaTOr0 TPAHCIOPTa 3JIEKTPOHOB OT cyOcTpata Kk kuciaopony. HAJI- u @A J[—3aBucumele
neruaporenasbl. YouxuHoH. OkucautenabHoe GochopruarnpoBaHue B IbIXaTEIbHON ST, MEXaHU3M
conpspKkeHHus okucneHus u pocopunuponanus. ATD-azHblil komIuiekc. OOMEH HYKJIEMHOBBIX KUCIIOT.
CuHTE3 MypUHOBBIX U MUPUMHIAHOBBIX HYKJICOTHIOB.

JlaboparopHbie padoThbI.
JlaGopaTopHble 3aHATHS.



1. Ceoticmea amunazol c/il0Hbl

PeaktuBbl: 1 %-HbIii pacTBOp Kpaxmana (KpaxMmajabHbIN TecTep, | %-Hblil pacTBOp oaa B Honuzae kanus, 1
%-HBbIi1 pacTBOp MeAHOrO Kynopoca, 10 %-Hslii pacTBOp ruapokcuaa Harpus, 0,05 M pactBop consiHOR
kuciotsl, 0,05 M pactBop ykcycHo# kucnotsl, 0,1 MpactBop runpokcuaa Hatpust 1 %-Hblil pacTBOp
xyiopuaa Hatpus, | %-Hbli pacTBOp caxapo3bl.

OmneiT 1. [TonmyyeHnue pactBopa amuiasbl.

OnonackuBatoT poT 2-3 pa3a BOAOW, YTOOBI YyHamuTh OCTATKM NUIMM. B crakan HammuBaror 20 wmi
JTUCTUJIMPOBAHHOM BOZABI U OINOJIACKMBAIOT €10 POT B TeueHue 1-2 muH. JKUAKOCTh MOCIE OMOoJIaCKU-BaHUs
CIIMBAIOT B JIPYrOd CTaKaH WM KOJIOy. DTy ornepanuio NoBTOpsioT 3 paza. CoOpaHHYIO XUAKOCTH (60 M)
(GUIBTPYIOT Yepe3 BaTy, MPO3padHblil (PMUITBTPAT, COACPIKAIINIA aMUIa3y CIFOHBI, UCTIONB3YIOT IJIS OTIBITOB.
OmnpiT 2. I'maponu3 kpaxmania noj AeUCTBUEM aMuUila3bl CIIIOHBI

B nBe npoOupku HAMMBAIOT TIO0 5 MJI KpaXMaJIbHOTO KJIeHcTepa U B OJHY U3 HUX - 5 MJI BOJIBI, @ B IPYTYIO - 5
MJ pacTBopa citoHbl. O0e TpOOMPKM TMOMEMIAIOT OJHOBpeMeHHO Ha BomsHyto Oanro (40 °C). Ilox
NeCTBHEM aMMIa3bl CIIOHBI OCYHIECTBIISETCS TUIPOJIM3 Kpaxmaja 0 CTaJuud OO0pa30BaHUS MajbTO3bI.
[IpoMe:XyTOYHBIMH TPOAYKTAMU TUAPOJIM3A SBISIOTCA: PACTBOPUMBIN KpaxMmal, aMUJIOAEKCTPUHBI,
SPUTPOJACKCTPUHBI U aXpPOJACKCTPUHBI. 3a MPOTEKaHHWEM Ipolecca TUAPOJIM3a Kpaxmalla CIeAST 0
W3MEHEHUIO OKpPAaCKM B peakluuMu Kpaxmana ¢ uhoaoMm. Kpaxman maer ¢ HOAOM CHHEE OKpalluBaHHE,
pPacTBOPUMBIA Kpaxmall - CHHe-(HUOJIETOBOE, aMUJIOACKCTPU- MM - (DHOJIETOBOE, SPUTPOAECKCTPUHBI -
KpacHO-Oypoe, axpOoOJeKCTPUHBI HE M3MEHSIOT OKpacku Homa. Yepe3 kaxkapie 1-2 MUH OTJIMBAIOT M3
poOupox 1o 0,5 MIT KUAKOCTH B OTJICIbHBIC IPOOUPKH, JOOABISAIOT B HUX 110 OAHOM Karuie pacTBopa ioaa
n HabmomaroT 3a M3MmeneHwem okpacku. ['maponu3 mpoBomar B TedeHue 10-20 MUH 10 HMCYE3HOBEHHS
IBETHOW PEaKIMK ¢ HOIOM B OJTHOM M3 TpoOUpoK (B kakoii?). [Tocme 3Toro ¢ ocTaBmuMes mociie THAPOIIn3a
pPacTBOPOM B KaXKIOW W3 JBYX NPOOHPOK MPOBOIAT PEAKIHUIO C (EIMHIOBOM KUIKOCTHIO, HAIONAIOT
pe3yibTaThl U €TAI0T BHIBOBI.

OnbIT 3. BnusgHue TeMneparypbl Ha aKTUBHOCTb aMUJIa3bl CIIOHBI.

B Tpu npoOupku HaIMBAIOT MO 5 MJI pacTBOpa CiIroHBI. [IpoOupky 1 cTaBAT B CTaKaHYUK C JIEITHON BOJOH,
NpoOUpPKY 2 OCTaBIISAIOT NMPH KOMHATHOW TeMmmeparype, NpoOUpKy 3 HarpeBaroT B IJIAMEHU CIUPTOBKH B
TeueHHe 3-4 MHMH Tak, YTOOBI JKUAKOCTh KHIIEJIa PABHOMEPHO, 3aT€M OXJaXKJAlT 1O KOMHATHOU
Temneparypel. Bo Bce Tpum mpoOMpKM HalIMBalOT MO 5 MI pacTBopa Kpaxmana (B mpoOupky 1 -
NpeIBAPUTEIBHO OXJAXKIACHHBIM B nensHoil Boze!). Ilpobupku 2 u 3 momemaroT B BOISHYIO OaHIO
(40 °C), a mpobupky | ocTaBusOT B CTaKaHYMKE C JICASHOW BOAOW. Uepe3 Kaxkaple 2 MHUH M3 BCEX TPEX
mpoOupoK oTdéuparoT mpoodsl mo 0,5 M 1, 70OGaBIsIsI B HUX MO OJHOMW Karjie pacTBOpa Hoaa, HaOMIOIaroT 3a
XOJIOM TMIpOJIN3a KpaxMajla B pa3jIndHbIX YCIOBHUSX.

[Tocne okOHYaHMS OMBITA MPOBOIAT PEAKLUIO C (PEIUHTOBOM KUIKOCTHIO C PAaCTBOPAMHU, OCTABLUIMMMUCS B
KaXJI0M U3 TpeX MPOOHUPOK, U JIENAI0T 3aKII0YCHHE:

a) 00 onTHMaJbHOHN Temmeparype AeUCTBUS (pepMeHTa;

0) 00 OTHOCUTENHHOU CKOPOCTH THAPOIIN3a MIPH PA3IMUHBIX TEMIIEpaTypax;

B) 00 M3MEHEHHH aKTUBHOCTH ()EPMEHTA B PE3YJIBTATE KHUITSIYCHHUS €T0 PACTBOPA.
OmpiT 4. Cien(pUIHOCTH TEUCTBUS aMUIa3bI.

K 5 M1 1 %-Horo pactBopa caxapo3sbl prOaBIAIOT 5 M pa30aBieHHOH ctoHbL. B 1pyroit mpobupke Kk 5 M
1 %-Horo pacTBOpa Kpaxmasa npuOaBIsSIOT TaKoH ke 00beM pa30aBieHHOM cioHbl. ConepKuMoe Kakaon
MPOOUPKH TEPEeMENIUBAIOT, U MpoOupku mnomemaoT Ha 10 mMuH Ha BomsHyto Oanroo (40 °C). 3arem
COZIEP’)KUMOE TPOOMPOK HCIBITHIBAIOT PEaKUueil ¢ (eTuHroBOM >KUIKOCTBIO, HAONIONAIOT PE3yJbTaThl U
JeNatoT BBIBOJ.

KoHTposnpHBIE BONIPOCHI

1 Kakue xuMHu4YeCcKHUe peakiiy MOATBEPKIAI0T KaTAIUTHYECKOE AEHCTBUE aMUJIa3bl CIIFOHBI?
[IpuBeauTe MX ypaBHEHUS.

2 K xakomy kitaccy ¢hepMEHTOB OTHOCUTCS aMuiiaza? SIBisieTcs U 3TOT GEPMEHT CIIOKHBIM OCIIKOM?
3 KaxoBbl onTUMaIbHBIE YCIOBHS KaTATUTHUYECKOTO JEHCTBUS aMHJIa3bl CIIOHbI?

4 Y10 MOXKHO CKa3aTh O CTPOCHHM aKTUBHOTO IIEHTPA aMuia3bl?

5 Yo Takoe crienupuUIHOCTh AeHCTBUS (pepmenTa?

6 Kakue Bumb cieriuuIHOCTH CYIIECTBYIOT Y epMEHTOB?



2. Oonapyscenue pepmenma nepoxkcuoasa é kapmodgpene
PeaxtuBbl: 1 %-Hblil pacTBOp nuporasmiona, 2 %-Helil pacTBOp NEPOKCH]Ia BOAOPOA.
depMeHT NEepoKCHAa3a KaTaIU3UPYeT MPOLEecC OKUCICHHS PA3IUYHBIX MOJU(PEHOJIOB M apOMAaTHUYECKUX
aMHUHOB ITEPOKCHUIOM BOJIOpO/Ia:
[lepokcra3za comepKHUTCSI BO MHOTHX PAaCTUTEIbHBIX TKAaHAX, OCOOEHHO MHOIO e€e B KOpHe XpeHa. B
KUBOTHBIX OpPraHM3Max OHa BCTpeyaeTcsl 3HAYMTENbHO peke (Hampumep, B mojoke). [lepokcupasa - 3to
CIIOKHBIM (epMEeHT, MNpOCTeTHYEeCcKas Tpynma KOTOporo OJu3ka K TreMy TeMOIIOOMHa M COAEPIKUT
TPEXBaJICHTHOE KEJe30.
Kaprodens HatuparoT Ha Tepke, NpUOaBIAIOT NMPUMEPHO PABHBIA 00BEM NHUCTUILUIMPOBAHHOM BOABI U
XOPOIIO MEPEMEIIUBAIOT. 2-3 MJI )KUJKOCTU CIUBAIOT B MPOOUPKY U 100aBistoT 1-2 mi 1 %-Horo pactBopa
nuporajuiona u 1-2 kammm 2 %-Horo pactBopa mepokcuaa Bomopoxaa. llocreneHHO mnosBIsSETCA
KENTO-Oypblii 0CaJoK MypIyporajyiiHa, YTO YKa3blBaeT Ha HaJIW4Yue JCHCTBUS NEPOKCUAA3BI,
KaTaJIU3UpPYyIOUIel OKUCIeHHE MUPOoraiona.
[lapannenbHO NPOBOAST KOHTPOJIBHBIM OMBIT, BHOCS B NPOOHPKY BMECTO KapTO(hEIbHON BBITSKKU
JUCTUJUTUPOBAHHYIO BOJLY.
3. Onpeoenenue akmugHocmu hepmenma Kamanaza no CMeneHu NPespPauieHus nepoKkcuda 6000pooa
PeaxTussl: 0,02 M pactBop nepmanranata kanusi, 10 %-Hblif pacTBOp CepHON KUCIIOTHI, KApOOHAT KaJIbIHS,
0,05 M pacTtBop nepokcua BOIOPOAa, BHITSXKKA KaTaslas3bl.
@DepMeEHT KaTajiaza yCKOpsIET PeakUIo Pa3IoKeHUs IEPOKCUIA BOAOPOAA
Oxkoo 2 r kapToenst Wi MOPKOBH PacTUPAIOT C MECKOM B CTyTKe, 100aBysis 2-3 mMi1 Boabl U 1 T kapOoHata
KaJIbIUsl JUIsl YMEHbBILIEHUSI KUCJION peakuuu. Bcio monydeHHyl0 maccy MEpeHOCAT B MEPHYIO KOOy u
nonuBaroT Bogo 10 100 mii. CMech oCTaBIsIOT CTOSATH B TeueHue 30-40 MuH 1 PHIIBTPYIOT.
K 25 mun 0,05 M pactBopa mepokcuaa Bojgopoaa no0aBisitoT 20 MII BBITSKKH (epMeHTa, oTMmepsisi o0a
pactBopa nunerkamu. Yepes 30 MUH B peakIIMOHHYIO cMech puinBaroT 5 mil 10 %-Horo pactBopa cepHOU
KHCJIOTHI (4TOOBI MpeKpaTuTh aeiictBue pepmenta) u TutpytoT 0,02 M pacTBOpoM nepmMaHraHara Kajius J10
00pa3oBaHMs PO30BOTO OKpAIIMBAHMS, yCTOWYMBOTO B TeUeHHE | MUH.
[TapannenbHO CTAaBAT KOHTPOJIBHBIM ONBIT, B KoTopoM 20 MiI (PEpMEHTHOrO pacTBOpa HHAKTUBUPYIOT
HarpeBaHUWEM B TE€UYEHHE 5 MUH Ha KUILALICH BOJSHON OaHe. VIHAKTMBMPOBAHHBIA PAaCTBOP OXJIAXKIAIOT J10
KOMHATHOW TeMmImeparypsl, 100aBisioT K Hemy 25 mia 0,05 M pactBopa mepokcuia BOJOPOAA, OCTABISIOT
ctosTh Ha 30 MuH, rocie yero no0asmsor 5 Mt 10 %-Horo pacTBopa cepHoii KUcIoThl 1 TUTpYIoT 0,02 M
pacTBOpPOM IIEpMaHIraHaTa Kajus J10 MOSBICHUS HE UCUE3al0IIel B TeUeHUE | MUH pO30BOI OKpAaCKH.
Ilo pa3nuue uncina MuUIUIAUTPOB pactBopa KMnO4, nomennero Ha TUTPOBaHWE BO BTOPOM U B IIEPBOM
clly4ae, BBIUMCIISIIOT MacCy IEpOKCHAA BOJIOPOJA, pa3jOKEHHOIO Karaja3oi, coiepxameicas B 1 T
KapTodenst UM MOPKOBH.
OOBIYHO aKTUBHOCTH KaTalla3bl IEPECYUTHIBAIOT Ha | T CyXOro BellecTBa, 3 KOTOPOro Obljia MoTydeHa
BBITSKKA (DepMeHTa.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaHus 119 CaMOCTOSATEJIbHOM PadoThI
Yro Takoe ¢pepmenTs? KakoBel ux Ononorudeckue GyHKIumn?
Oxapakrepusyiite cTpoeHue pepMeHTa.
[Tepeuncnute 0CHOBHBIE TeOpUHU (EPMEHTATUBHOTO KaTalaKu3a U KPaTKO OXapaKTEepPU3YHUTE UX CYTb.
Ot Kakux (GaKTOpOB 3aBUCUT CKOPOCTH (PEPMEHTATUBHOTO KaTayin3a?
[TepeunciuTe OCHOBHBIE CITOCOOBI BHIJICIICHUS U OYUCTKH (PEPMEHTOB.
Uro Takoe n30(epMEHTHI.

NNk W=

KaxoBbI GyHKITMY WHKEHEPHOU SH3UMOJIOTUN?
HOI[FOTOBI:TC MMPE3CHTAWU 110 TCMaM:
1) UnxeHepHas SH3UMOJIOTUS

2) HmmoOwim3oBaHHbIE (PEPMEHTBL: CIOCOOBI MOJMYYEHHUs, (UIUKO-XUMHUUECKHE XapaKTEPUCTUKH,
IPUMEHEHHE.
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Tema 4. Metat6oansm (I1IK-5)

Jlexknus.
[Tonsatue o6 oOmene BemecTB. depMmeHTaTWBHAs MpuUpoAa OuMOXMMHUYECKHX peakiuid. [lonsartue o
KaTa0omuMueckux M aHabonmuueckux mpoueccax. OOMEH BEIECTB M JHEPrMH — OCOOCHHOCTH KHBOM
Marepuu. YrieBonHbl oOMeH. [lepeBapuBanue U BcachblBaHUE YITICBOAOB B KEIYIOYHO-KUIIIEYHOM TPAKTE.
IIpeBpaliieHre MOHOCAXapHUI0B B IIIIOKO3Y.
AHa’poOHBI pacrag ymieBonoB. I[umkonu3 W mmMkoreHonus. IlyTw uX perymsumuu. DHepreTHka
aHadpoOHOTO MyTH pacmaja ymieBonoB. CHHTE3 M pacmaj MIUKoreHa. Ero perymsmuss u 3Ha4YeHUe.
OxucnuTensHoe AeKapOOKCHINPOBAHNE MMUPOBUHOTPATHON KHCIOTHL. KodakTopbl mupyBaTAeruIporeHaspl
u ux poisb. [TokoHeoreHas, ero 3nauenue. [lentozodocdarHblii MyTh OKUCICHUS IIIOKO3bl. DHEPreTUKa U
Ouonoruueckas pojb UHTEPMEINATOB MEHTO3HOTO IUKIA. LMK TpUKapOOHOBBIX KUCIIOT M €T0 PETyJIsIHSL.
Obmen nunuaoB. IlepeBapuBaHMe M BcachblBaHME JIMIHJIOB B  JKEIYJOYHO-KHIIEYHOM TpPAaKTe.
OMyIbIUpOBaHUE KUPOB. POsb KEIMUHBIX KUCIOT. TpaHcopT )KMpPOB KPOBbIO. OKHUCIEHUE )KUPHBIX KUCIIOT.
OHepreTuka OKHUCIIEHUS XHUPHBIX KHUCIOT. CHHTE3 JKUPHBIX KUCIOT. Ponb ko3H3MMa A, KapHUTHHA U
arimnepeHocsniero 6enka. OOMeH cloXHBIX JUnuaoB. CHHTE3 U pacnaja TPUIIUIEepuI0B. buosnepreTuka.
AT® — yHuBepcanbHas 3Hepreruyeckas «sajrora» B Ouocuctemax. Lukn ATD-AJID. CoBpemeHHBIE
NpeACTaBICHUs O Iporeccax Ouonoruyeckoro okuciaeHus. CyOcTpaTHO€ U OKUCIHUTEIBHOE
dochopunupoBanue. JlpixarenpHas 1enb. CucremMa TpaHCHOpTa 3JIEKTPOHOB. buonornyeckoe 3HaueHue
CTYIIEHYaToro TPAaHCIOPTa 3JEKTPOHOB OT cyOctpara k kucinopoxy. HAJI- u DAJl-3aBucumsble
AeruaporeHasbl. YOuxuHoH. OxucnutenbHoe (OocPOpUIMpOBaHNE B JIBIXaTENbHOM LENH, MEXaHH3M
CONpsDKeHHs OKucieHuss u pocdopunuponanus. ATD-a3ublil koMmruiekc. OOMEH HYKJIEWHOBBIX KHCIIOT.
CuHTE3 MypUHOBBIX U MUPUMHUANHOBBIX HYKJICOTHAOB. Matpuunbiii u 6e3marpuunsiii cunte3 JJHK. Poib
JHK-nonumepassl. Cunre3 PHK, ocHoBHble craguu, mnytu peryasiuuu. PHK-nomumepasa.
HNuodopmocombl. Pacmag mypuHOBBIX HYKJIEOTHIOB. Pacmaa NUPUMHUAMHOBBIX HYKJIEOTHUIOB. [eHHas
WH)KEHEepus: U OMOTEXHOJIOTUS. DKOJOTHYECKHE M STHUYECKHE MpoOsieMbl TeHHOW HHkeHepun. OOMeH
6enxoB. [lepeBapruBanue OEJIKOB M BCAChIBAHWE MPOAYKTOB MX pacraja B XKeMyIOYHO-KUIIEYHOM TPAaKTE.
[Tporeonutnueckue (epmenTsl. OCOOCHHOCTH CTPOCHMS, MEXaHW3M aKTuUBalMH. llepeamuHUpOBaHME
OeNKOB M TMPOAYKTOB MX pacnana. depMeHTaTWBHBIA THIPOIN3 OEIKOB. MexaHusM (epMEeHTaTHBHOTO
nepeaMMHUPOBaHUsT aMUHOKUCIOT no A.E. bpaynmreiiny u M.I. Kpunman. 3HaueHue 3Toro npouecca.
JlezaMuHUpOBaHUWE U JEKapOOKCHIIMPOBaHWE aMUHOKHUCIOT. WX Ouonmorndeckoe 3HadeHHe. buoreHHbIE
amusbl. Ilytm o0e3BpexuBaHus amMMmHuaka. bHoOcHHTe3 MoueBHHBI, ero 3HaueHHe. CoBpeMEHHbIE
MIPEJICTABICHUS O MEXaHM3MaX CHHTe3a OenkoB. Pubocombl, momucomsl. Perymsmus OuocuHTe3a OEnIKOB.
benkoBas unxenepus. MunepanbHblit 0OMeH. B3auMocBs3b OTJeNBbHBIX BUJOB OOMEHa

IIpakTH4eckoe 3aHATHE.
Martpuunsliii u 6e3matpuunbiii cuate3 JJHK. Pons JIHK-monmumepassl. Cuare3 PHK, ocHoBHBIE cTamuu,
nyTtH peryasiun. PHK-nonmumepaza. Mnodhopmocombl. Pacniaa mypuHOBBIX HyKIe0oTHI0B. Pacman
HMUPUMHUIMHOBBIX HYKJICOTUAOB. [ €HHAs MHXKEHEpUs 1 OMOTEXHOJIOTUS. DKOJIOTHYECKHE U 3THYECKHE
npoOiemMbl reHHOU nHkeHepun. O0meH OenkoB. [lepeBapuBaHue 6ETKOB M BCaChIBAHUE TTPOAYKTOB UX
pacnajia B KeIyl04HO-KUIIedHOM Tpakre. [Iporeonurudeckue pepmeHTs. OCOOCHHOCTH CTPOEHHUS,
MeXaHHU3M akTuBaluu. [lepeamruHrpoBaHye OEIKOB U MPOAYKTOB UX pacnana. GepMeHTaTUBHBIN THIPOIIN3
0enkoB. MexaHu3M (pepMEHTAaTUBHOTO NepeaMUHUPOBaHUs aMHHOKHUCIIOT 1o A.E. bpaynmreiiny u M.T.
Kpunman. 3nagenue sroro nporecca. Jle3aMuHUpOBaHKE U IeKapOOKCHITMPOBAHNE aMUHOKHCIIOT. X
Ouonorndeckoe 3HaueHue. buorennsie amunsl. [yt 00e3BpexnBaHus aMMuaka. buocuHTE3 MOYEBHHBI,
ero 3HaueHne. CoBpeMEeHHbIE NPEJICTABICHHS O MEXaHU3MaX CHHTE3a OeIKoB. PHOOCOMBI, MOJIMCOMBI.
Perynsmus 6uocuntesa OenkoB. benkoBas nrkenepus. MunepanbHbiii 00MeH. B3anMOCBSI3b OTACIBHBIX
BHI0B OOMEHa.

JlaboparopHbie padoThbI.
JlaGopaTopHble 3aHATHS.
1. Konuuecmeennoe onpeoenenue deaxka Ouypemosvim mMemooom

Peaxmuswvi: cmanoapmmubiti pacmeop 6enka, nanpumep Cbl8OpOMOUHO20 anbOyMuHa, codepxicawuil 10 me 6
1 mn, pacmeop 6Genka wronyenmpayuu X, ouypemosviti peakmus (0,15 2CuSO4-5H20 u 0,6 2
NaKC4H406-4H20 (sunnoKucvblli HAMpUui-Kaiu, uiu cecHemosa coiv) pacmeopsiom ¢ 50 ma H20, npu
9HepauuHomM nepemewusanuu npuaugarom myoa 30 mn 10%-20 pacmeopa NaOH (ceob600noco om
Na2CO3), oobasnsrom 0,1 e KI u pacmeop 00600sm 6000t 0o 100 mn).
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Meton ocHOBaH Ha 00pa30oBaHUHU B MIEJIOYHOHM Cpele OKpPAILICeHHOTO B (DHOJICTOBBIM IIBET KOMILIEKCA
MENTUIHBIX CBSI3€N C MOHAMU JIByXBaJeHTHON Meau. CyIlecTBYIOT ABE Pa3HOBHIHOCTH 3TOr0 METOJa: IIPU
OIHOM M3 HUX ompeaesstoT oT 2 1o 10 Mr Genka B mpode, YyBCTBUTEIBHOCTh JIPyTroi (MUKpOMETONa) - OT
0,1 1o 2 mMr.

K 1 mu pactBopa, conepxkarmiero or 2 n1o 10 mr 6enka, m06aBistotT 4 M OuyperoBoro peaktusa. [1poOs
NEPEMEIINBAIOT U OCTABIAIOT MPU KOMHATHOM Temmeparype Ha 30 MuH, mocie 4ero (poToMeTpupyroT Ha
npu 540 M. [lo momyueHHBIM pe3yibTaTaM CTPOST KaaMOPOBOYHBIM rpaduK 3aBUCUMOCTH ONTHYECKOU
IUIOTHOCTH PacTBOpA OT KOHLIEHTPAIIUH Oelka.

Conepxanue 6enka B UCCIETyEMOM PacTBOPE PACCUUTHIBAIOT MO KaJHMOpoBoYHOMY Tpaduky. OnpeneneHuto
MelIaeT MPUCYTCTBUE COIEH aMMOHMSL.

Koumponvnwvie éonpocwi:

1. Kaxkoii pusnyeckuii 3aK0H JISKUT B OCHOBE (DOTOMETPHUIECKUX METO/IOB UCCIICTOBAHMUS?

2. B yem 3akirtouaeTcst MpUHLIMI OMYpPETOBOIO METO/Ia ONpeieieHus oenka?

2. Konuuecmeennoe onpeoenenue ()pykmo3nt

Peaxtussr: 0,1 % pacTtBOp pe3zopiuHa B 3THI0BOM ciiupte, 30 %-Hbli pacTBOp COJITHON KUCIIOTHI,
CTaHIapTHBIN pacTBOp yrctor GppykTo3sl (0,25 dpykTossl B 100 M pacTBopa).

B ocnoBe ombita jexut peakuuss CenuaHoBa. Ilpu HarpeBanuu (pyKTO3bl C COJSHOH KHCIOTOM B
npucyTcTBUM pe3opruna (1,3-aurunpokcuden3ona) MOSABISIETCS KpacHOE OKpaluBaHue pactBopa. Iloxn
JCUCTBUEM COJISIHOM KHCIIOTBI (pyKTO3a JEHypaTHpyeT ¢ oOpa3oBaHHEM TuapokcuMeTuiadpypdypona,
KOTOPBIN 00pa3yeT OKpaleHHOe COeAMHEHHE TP B3aUMOJCHCTBUN C PE3OPIITHOM.

K 2 mn uccnenyemoro pactBopa, cozmepskamero (pykrosy, J0OaBIsIOT pacTBOp pe3opuuHa U 6 ma 30
%-HOr0 pacTBopa COJSHON KHCIOTBL. (CMech NepeMelInBalOT, MPOOMPKY 3aKpbhIBAIOT MNPOOKOH ¢
BO3/IYIIHBIM XOJIOAWJIBHUKOM M HarpeBaioT B TeueHHe 8 MUH Ha BOAsSHON Oane mpu temneparype 80 °C.
[Tocne HarpeBaHMs pacTBOP OXJIAXKIAIOT U (POTOKOIOPUMETPHUPYIOT.

OnIHOBPEMEHHO TPOBOIAT OMBIT, HUCHOJIB3YS CTAHAAPTHBIM pacTBOp (PYKTO3bL. JlIs 3TOro NUMETKOM
OTMEPSIOT 5 MJI CTaHJAPTHOTO PAcTBOpA, IEPEHOCAT €ro B MepHYI0 Koily Ha 500 Mi1 ¥ JOBOJAT A0 METKU
JUCTUILTMPOBAHHOM BOAOHM. 2 MJI HOJYYEHHOTO PacTBOpa PEHOCAT B MPOOHMPKY C MPUTEPTOH MPOOKO,
N00aBISIFOT 2 MII pacTBopa pesopruna, 6 Mi 30 %-HOro pacTBOpa COJISTHOM KHUCIOTHI U Jajiee MPOBOIST
OTIBIT TAK K€, KaK U C UCCIIENYEMBIM PACTBOPOM.

Conepxanue B mpoOupke GpyKTO3bl B Ipode (M) BEIUUCIAIOT TIO popMyIe:

m =A-D/DI

m - Mmacca (QpyKTo3bl B MpoOe CTaHIApTHOTO pacTBopa; D - onTuueckas IUIOTHOCTh MCCIIETYEMOro
pactBopa; D1 - onTudeckasi IIIOTHOCTh CTAaHIAPTHOIO pacTBOpa.

KoHTposnpHBIE BONIPOCHI

1. Hanummure ypaBHEHHS peakmuii OKWCICHUS a-D-Imioko3bl (DETMHrOBOW JKHUIKOCTBIO, JETHUIPATAINH
B-D-dpyxTo3sl 10 a-rugpokcumeTrigypdyposa

2. Konuuecmeennoe onpedenenue sumamuna C 6 pacmumenpHom mamepuane

PeakTuBbl: kKapTodenb, MOPKOBb, TOMAaTHBII COK, IIUIOBHUK, 5 %-HbIH pacTBOp CONAHOM Kuca0THI, 0,025
%-HbIi pacTBOp 2,6-nuxnopunaopenona, 4 %-uulit pactBop MeTadocPOpHOIl KH-CIOTHI, 3 %-HBIN PacTBOP
IepoKCcua BOAOPOAA.

Uccnenyemprii marepuan (kaprodeiab, MOPKOBb) Hape3aloT MEJIKHMH KycodykamMu W oTBemuBawT 10 T
Matepuaia. HaBecky pacTupaioT B CTYIKE C KBapLEBBIM MECKOM, J100aBiisAs NOCTeNeHHO 4 Y%-Hblil pacTBOp
MeTahochHOpHOI KUCIOTHI 10 MOTYYSHUS KUIKON KamuIbl. CMeCh KOMMYECTBEHHO MEPEHOCST C MOMOIIBIO
BOPOHKHU B MepHYI0 Kosi0y eMkocThio 100 M. CTynKy U MecTUK OOMBIBAIOT JIBaX bl 4 %-HBIM pPacTBOPOM
MeTadochOopHON KHCIOTHI U CIIMBAIOT €€ B Ty K€ MEPHYIO KOOy (Ha Bech OmBIT 3arpaunBaroT 50 mi 4
%-Horo pactBopa MeTadochopHoit kucinoTbl. MeTtadocPopHyt0 KHUCIOTY MOXKHO 3aMEHHUTHb 5 %-HbIM
pPacTBOPOM COJISTHOM KHCJIOTHI. MepHYI0 KOOy JOJWBAIOT 0 METKH JUCTHUIUIMPOBAHHOM BOIOW, XOPOIIO
MIEPEMEIIUBAIOT €€ COJACpKUMOe U (MIBTPYIOT uepe3 ckiandarbiii ¢punsrp. benu pactBop momyuaercs
MYTHBIM, €T0 (PUIBTPYIOT TOBTOPHO.

B xonnueckyro kondy oosemom 50-100 Myl BHOCAT ¢ MOMOIIBIO MUNETKH 10 MJT MOTYYEHHOTO SKCTPaKTa
pactutensHoro marepuana u TUTpytoT 0,025 %-HbIM pacTBOpOM 2,6-AMXJIIOPUHAODEHONA A0 TOSBICHUS
PO30BOI1 OKPACKHU.
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[TapannenbHO MPOBOAAT KOHTPOJIBHBIN OMBIT, B KOTOPOM 17 pa3zpyuieHust ButamuHa C k 10 My skcTpakra
pacTUTENILHOTO MaTre-puaia J100aBisoT 5-6 kanenb 3 %-HOro pacTBopa MEPOKCHAA BOAOPOAA U KUISTAT B
TeueHue | MunyThl. 3ateM npoBoaaT TuTpoBanue 0,025 %-HbIM pacTBOPOM 2,6-1UXITOpUHIO(EHOIA.

N3 ypaBHEHUS peaKiiy BOCCTAHOBJIEHUS 2,6-TUXJIOpUHA0(EHOIa aCKOPOMHOBOM KHCIIOTOU ClIeAyeT, u4To 1
M 0,025 %-noro pacTtBopa 2,6-guxiaopunaodenona coorBeTcTByeT 0,164 Mr ackop-OMHOBOI KUCIOTHI.

Pacuer conepsxanust Butamuna C (B mr) B 100 1 uccnegyemoro npoaykra (P) mposoasr mo ¢popmyie:
P =100-aV>0,164/mVp,
IJe a - pa3HOCTh 00BEMOB (B MJI) PAcTBOPOB 2,6-IUXJIOPUHIAO(EHONA, 3aTPaYeHHBIX HA TUTPOBAHHE B

paboyeM M KOHTPOJILHOM OIbITax; V3 - o0beM 3kcTpakra (100 mur); m - Macca HaBECKH HCCIEAYEMOTO
marepuana (10 r); Vp - o6bem TuTpyemoro pactopa (10 mur).

KOHmpOJZbele eonpocsl.

1. ITouemy BO BpeMs TUTPOBAHHUsS OKpacka pacTBopa 2,6-muxiiopuHaodeHosa BHavaie ucdesaet, (pacTBop
o0eclBeuMBaeTCs), a 3aTeéM CTAaHOBUTCA po3oBoi? Hamummre ypaBHEHHE peakIMUd BOCCTAHOBIICHUS
2,6-muxnopuHI0()EeHO0Ia ACKOPOMHOBOW KHCIOTOM.

2. [Touemy mpu MPUTOTOBJICHUH 3KCTpakTa BuTaMuHa C cO3Jat0T KUCIYIO cpeay (mpubaBieHueM
MeTaochOpHO MM COTSTHON KUCTOTHI)?

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSITE/IbHOM PadoThI
. KakoBbI xapakTepHble 0cOOEHHOCTH 0OMeHa OesIKoB?
. JlaliTe onpezenenne MOHATHIO "a30TUCTHIN OanaHc".
. KakoBbI 0OCHOBHBIE IPUYHHBI paclaja TKAHEBBIX OeKOB?
. [lepeuncnure BUABI 1€3aMUHUPOBAHUS AMUHOKUCIIOT.

1

2

3

4

5. KakoBo 3HaueHME peakuil TpaHCAMUHUPOBAHUS?

6. Kakue aMHHOKHCIIOTHI SIBJISIOTCS IIPEAIIECTBEHHUKaMU TOPMOHOB B OpraHU3Me 4yesloBeka?

7. IlpuBenuTe KJIacCH(PHUKALNIO JIUMUAOB, YKa3aB (YHKIUHU KaXKIOT0 KJlacca JIUMHUI0B B OpraHu3Me.
8

. HazoBute CTpyKTypHBIE KOMITOHEHTHI, WUTPAIOMIME POIb THAPOPOOHBIX M THUAPOPHIBHBIX TPYII B
munaaax: GochaTuauIdTaHOIaMUH; COUHTOMHEIINH; XOJIECTEPHH.

9. Kaky1o pojib UrparoT KEeTYHbIE KUCJIOTHI B IEPEBAPUBAHUN JIUITHI0B?
10. IlpuBenure nocnenoBaTeIbHOCTh PEAKLUI CUHTE3a TPUALWIIITIULIEPUHOB U3 )KUPHBIX KUCIIOT.

11. IlpuBeaute cxeMy CHHTE3a IJIMKOTEHA M3 TIIIOKO3bI, MEPEUUCInTe (DEPMEHTHI, YJacTBYIOUIHE B 3TOM
mporecce.

12. B yeM cXOICTBO U pa3Iuvre MEXTy adpOOHBIM U aHadPOOHBIM TITMKOIU30M ?
13. Kakue peakuuu Bkiatouaet nuki Kopu? B uem ero Onoxumudeckast pyHkims?
14. B yeM CXOICTBO W pa3IMvKe IIIMKOJIU3a U OpoXKeHUs?

15. Kakye ropMOHBI y4acTBYIOT B PETYJISALMM TOMEOCTa3a IIIFOKO3bI?

16. [TonroToBUTH MPE3EHTAIMH 11O TeMaM (Ha BBIOOD):

1) Heiiponientuasl. Ix cTpykrypa, Guonorudeckas poib.

2) IIpo6nema «OeTKOBOTO TOJIOJAaHUS» U IIYTH €€ PEIICHHUS.

3) CoBpeMeHHbIE MTPECTABICHUS O OMOCHHTE3€ OCIKOB U My TSIX PEryJIsSIUH.

4) Tumbl MOJIEKYJSPHBIX U MEKMOJICKYISIPHBIX B3aUMOICHCTBU.

5) AHK: nenarypanusi, runepxpoMus3M, THIIOXPOMH3M, MOJIEKYsipHas THOPUAN3ALINS.
6) XpOMOCOMBI, XpOMAaTHH, CTPYKTypa U (PyHKIIHH.

7) MexaHu3mbl 1€UCTBUSI TOPMOHOB.

8) Cepaeunble TIMKO3HUIBI. XWUMHYECKUA COCTaB. XapaKTEPUCTHUKA TJIMKOHA, CAaXapHOTO KOMITOHEHTA.
PU3NKO-XUMHUYECKHE CBOMCTBA.

Tema 5. buocuHTe3 HyKJIeMHOBBIX KUCJIOT U Oenaka (ITIK-5)
Jlexknus.
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XUMUYECKUHA U (epMEHTATHBHBII CHUHTE3 MOJIMHYKJICOTHUIOB. ABTOMAaTHYECKHH TBEpAO(a3HBbIA CHHTES3.
I'enernueckas gynknus JJHK. KommninemeHTapHOCTh Kak OCHOBAa XpaHEHUS U Iepefadd HaceICTBEHHOM
uHpopmanuu. XpomocoMmbl. IIpokapuoTsl M 3ykapuoTbl. HykJI€OTHAHBIM KOA W CTPYKTypa OEJKOB.
CBoifcTBa TreHETHYECKOro Koma. Pemnukanus, NPUHIMIBI MAaTPUYHOTO CHHTE3a  OHMOMOJIEKYI.
Tpanckpunuus. OCHOBHBIE 3Talbl: MHULMALMS, 3JOHTralMsl, TEPMUHALMS, IPOLECCUHT. MOHOMeEphI A
ouocunresza. Tpancmsauua. CocTaB KOAUPYIOIUX TPUILUIETOB. KOZOHAHTUKOZOHOBBIE B3aMMOJICHCTBHUS.
PuGocomer 1 6uocunTe3 6enkoB. CTpykTypa prubocom. Dtambl bnocuHTe3a O0enkoB. Perynsnus OnocuHresa
OenmkoB. MexaHu3M BIUSHUS aHTHOMOTHKOB Ha OnocuHTe3 Oenka. ['eHHas uHxeHepus. Brinenenrue reHoB u
nonyuenue k/IHK. Ilonmumepasnas nenHast peakuusi. MonekysspHble MEXaHU3Mbl MyTareHesa. MyrareHes
TeHOB U OenKoBas MH)KeHepus. [ eHHas mHxeHepus u OmoTexHoiorusd. [ eHHO-UHKEeHepHble HHTEP(EpOH,
TOPMOH POCTa, MHCYIMH. DKOJIIOTUYECKHE M ITHYECKUE MPOOJIeMbl TeHHOM MH)KeHepuH. [ €Hbl U TeHOMMUKA.
I'enoMm uenoBeka.
IIpakTnyeckoe 3aHsATHE.

Marpuunsiit 1 6e3marpuunsiii cuntes JIHK. Pons JIHK-nonmumepasesl. Cunte3 PHK, ocHoBHBIE cTaauwy,
nytu perynasiun. PHK-nomnmepasa. Maodopmocomsl. Pacnian mypruHOBBIX HyKIIeoTH0B. Pacmas
MUPUMHUINHOBBIX HYKJICOTUAOB. [ eHHAs MH)KEHEepUss 1 OMOTEXHOJIOTHS. DKOJIOTUYECKHE U STUYECKHE
npo6ieMbl reHHOM nHxeHepun. O6meH 6emkoB. [lepeBapuBanue O6€IKOB U BCAChIBAHUE MTPOIYKTOB X
pacmajia B XKeJIyl04HO-KUIIedHOM TpakTe. [Iporeonurnueckue pepmeHTs. OCOOCHHOCTH CTPOSHUS,
MeXaHHU3M akTuBalmu. [lepeamuHrpoBaHe OEIKOB U MPOAYKTOB X pacnana. GepMeHTaTUBHBIN THIPOIIN3
6enkoB. MexaHu3M (pepMEeHTaTHBHOTO IepeaMUHUpOBaHUs aMuHOKHCIOT 1o A.E. Bpaynmreitny u M.T.
Kpunman. 3nagenue 3toro npouecca. JlesaMuHupoBaHue U 1eKapOOKCHIMPOBaHNE aMUHOKUCIOT. VX
Ouonoruueckoe 3HaueHue. buorennsie amunsl. [lyTn 00e3BpexnBaHMs aMMuaKka. bBUOCHHTE3 MOYEBHHBI,
ero 3HaueHne. CoBpeMEHHbIE MPEICTABICHHS O MEXaHU3MaX CHHTE3a OeJIKOB. PHOOCOMBI, MOIIMCOMBI.
Perynsimms 6unocunTesa OenkoB. benkoBast nHxxeHnepus. MunepaabHbIii 0OMeH. B3aMoCBsA3b OTACTBHBIX
BUJIOB OOMEHa.

JlaGopaTopHbie padoThbI.
HE IIPENyCMOTPEHO

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
3agaHus 119 CaMOCTOSATEIbHOM PadoThI
1. Uctopus pacmimdpoBKH TeHETUYECKOTO Kojla
2. MexaHu3m MyTaluii
3. 'eneTnyeckue pekoMOMHAITIN
4. Perynsuus cuHTe3a Oenka
5. JleficTBHE TOKCHYECKHUX U JICKAPCTBEHHBIX BEIIECTB HA CHHTE3 OeiKa
6. [ToaroToBUTH NpE3EHTALMU 10 TEMAM:
1) OcHOBHBIC TTOHATHUSI OMOTEXHOJIOTHH U TEHHOW MH)KEHEPUHU
2) IIpoMbIIIIEHHOE TPUMEHEHHE METOIOB OMOTEXHOJIOT MU U TeHHON MHXEHEPUU

Tema 6. Xumuueckasi u Onosorudeckas 3posaronus (IK-5)
Jlexknus.

Xumudeckass U OHMONOTrHYecKasi HBONIONMA. AOHMOTCHHBIM CHUHTE3 OPraHMYECKUX MOJIEKYNI. XHUpajbHbIE
6uomoexyssl. COBpeMEHHBIE TEOPUU O IPOUCXOXKICHNUN KU3HU. VX aHamms3.

IIpakTH4eckoe 3aHATHE.
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XuMU4ecKuid ¥ pepMEHTATUBHBIM CUHTE3 MOJUHYKICOTHIOB. ABTOMATHYECKHUIA TBEpAO(DA3HBINA CHHTE3.
I'enernueckas ¢pynkuus JJHK. KommuemMeHTapHOCTh Kak OCHOBA XpaHEHUS M Nepeaayn HacleICTBEHHOH
uHpopmanuu. XpomocoMbl. [IpokapuoTsl u sykaproTsl. HyKIeoTHHbII KO M CTPYKTypa OEJIKOB.
CBoiicTBa reHETUYECKOTO Kofa. PermmuKarys, NpuHIUITBI MaTPUYHOTO CUHTE3a OMOMOJIEKYII.
Tpanckpunuus. OCHOBHBIE 3TAlbl: MHULIMALINSA, DJIOHTalUs, TEPMUHALIMS, TpoLecCUHT. MOHOMEpHI 11
o6uocunresa. Tpancusiuus. CocTaB KOAMPYIOUIMX TPUILIETOB. KOTOHAHTHKOIOHOBBIE B3aUMOJICHCTBUSI.
PuGocomer u 6uocunTe3 6enkoB. CTpyKkTypa pubocom. Dtarnbl OnocuHTe3a 6enkoB. Perynsnus 6nocunresa
OenmkoB. MexaHU3M BIHSIHUSI aHTUOMOTUKOB Ha OMOcHHTe3 Oenka. [ eHHas nHKeHepus. Beinenenne reHoB u
nonyuenue k/IHK. ITonumepasnas nennas peakuus. MonekyssipHble MEXaHU3Mbl MyTareHeza. Myrarenes
T'€HOB U OeJIKOBasi MHXKeHepHs. | eHHas nHxKeHepus U OnorexHonorus. [ eHHO-uHXeHepHbIe HHTEPEPOH,
TOPMOH POCTa, WHCYJIUH. DKOJOTHUECKUE U THUECKUE MPOOJIEMbl TeHHON MHKEHEPHH. [ €HbI U TeHOMUKA.
I'enoMm uenoBeka.

JlaGopaTopHbie padoThbI.
HE MIPETyCMOTPEHO
3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.
3apanus AJ1s1 CAMOCTOATEIbHOM PadoThlI.
1. B yeM cyTh XUMHUYECKOI IBOJIFOLIUN?
2. Kak npoucxonun abMOTeHHbBIN CHHTE3 OPraHMYeCKUX MOJIEKY?
3. Oxapaxkrepu3yite 3Tanbl GOPMUPOBAHUS KUBON MaTEPHUHU.
4. OnuimuTe CyTh COBPEMEHHBIX TEOPUN MPOUCXOKACHUS KU3HU.
5. IloaroroBUTh Mpe3eHTALMIO HA TeMy «HarpaBiieHHbIN CUHTE3 TPUPOJHBIX COCTUHEHUI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

5 cemecTp
* mocemaemMocts — 10 0atoB
*  TeKylMi KoHTpoIsb — 50 OaoB
*  KOHTPOJIbHBIE CPE3bl — 2 cpe3a Mo S5 OAITOB KaX bl
* npemuanbHble 6amiel — 10 6amioB
* OTBeT Ha ’Kk3aMeHe: He Ooinee 30 OamioB

Pacrnipenenenne 6aJiioB 10 3aaHHSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKH
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. |Kuzsb ¢ Toukn | Ompoc 1 AKTHUBHOE ydacTHe B OOCYXIEHHHM NpPOWIEHHOro marepuana — |1
3peHus Oaa,
OMOXUMHHU. HEe)KeJNaHUe Y4acTBOBaTh B 00CYKACHUH NPOWJeHHOTO Marepuaia — 0
0asioB
Hayunerit 2 CBO0OOIHOE JIOTUYHOE W3JIOKEHUE MaTepuaia, COIPOBOXKIAIOIICECS
JOKJIaz KpacouHo! HH(OpMaTUBHOHN Mpe3eHTanuei — 2 Gania

BBICTYIUICHUC TIpHU HAJIWYUU HapymeHHﬁ B JIOTUKC M3JIOKCHUA
Marepuaia, HCEKAYeCTBCHHOM Ipe3CHTalluu — 1 6amn

2. | buomonekynsl | Tectupos 5 Pemenne tecta u3 30 Bonpocos. 90 — 100% mnpaBHUIBHBIX OTBETOB — 5
aHue 6anoB, 80 — 89 % - 4 6amra 60 — 79 % - 3 Gamaa 40 — 59 % - 2
6amna 20 — 39% - 1 6ann menee 20% - 0 Gamios
JlabGoparo 15 Brimonnenne nabopatopHoit pabotsl — 1 Oamn;  odopmiieHue
pHas pe3ynbTaToB B TeTpaau — 1 Oai, 3ammra naboparopHoit paboTel — 1

pabora Oat 1
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Buokaranus

Jlaboparo
pHast
pabora

Brimmonnenne nabopatopHoit pabotsl — 1 Oamn;  odopmieHue
pe3ysbTaToB B TeTpaau — 1 Oai, 3ammra naboparopHoit paboTer — 1
Oamn

KOJIJIOKB
HYM(KOHT
PONBHBINI

cpe3)

CryneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
3HaHHE NporpaMMHOro Marepuaiga. OTBET MOCTPOEH JIOTHYHO,
Marepuaig  u3Jaraercs  4eTKO,  SCHO, XOPOIIMM  SI3BIKOM,
apryMeHTUpOBaHO. Ha Bompockl oTBeuaeT Kparko, apryMEeHTHPOBAHO,
YBEPEHHO, MO cymecTtBy — 5 OamnoB CryaeHT oOHapyKuBaeT
JOCTaTOYHO DIyOOKME 3HaHUs NporpaMMHOro Marepuana, OTBeT
MOCTPOEH JIOTMYHO, MaTepral M3JIaraeTcsl XOPOLINM S3bIKOM, HO TIPH
OTBETE JOIYCKAET HEKOTOPHIC

MOTpeIHOCTH.  Bompocsl, 3amaBaeMble  IperojaBareieM, He
BBI3BIBAIOT CYIICCTBEHHBIX 3arpygHeHudl — 4 Oamna CrygeHT
MOKa3bIBAaCT HE JIOCTAaTOYHBIA ypOBEHb 3HAaHMH y4yeOHOrO U
JEKIMOHHOTO MaTepHajia, YyBCTBYeT ce0s HEYBEpPEHHO MPH OTBETE Ha
BONpOoCEl. B oTBeTe He Bcerma NMPUCYTCTBYET JIOTHKA, apTyMEHTHI
MIPUBJIEKAIOTCA HEJOCTAaTOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSI C OTBETAMH, IIOKa3bIBAaeT HENOCTATOYHO TIIyOOKHE
3HaHUsI — 2 - 3 Oamma CTyOEHT MOKa3bIBaeT CJIa0bIil ypOBEHBb
npodecCHOHANbHBIX ~ 3HaHWM.  HeyBepeHHO WM JIOTHYECKH
HEMOCIIEA0BAaTENbHO U3/IaraeT Marepuan. HenpaBuiabHO oTBeyaeT Ha
MOCTaBJIEHHBIE BOIIPOCH! MK 3aTpyaHsieTcsi ¢ oTBeToM — 0 — 1 Oamn

MeTabonu3m

Tectupos
aHue

Pemenne Tecta u3 20 Bonpocos. 90 — 100% mpaBUIBHBIX OTBETOB — 5
6amios, 80 — 89 % - 4 6amma 60 — 79 % - 3 Gamma 40 — 59 % - 2
6amra 20 — 39% - 1 6amn menee 20% - 0 6ammoB

Jlabopato
pHas
pabora

Brmonaenne mabopatopHO paborel — 1 0Gamr, odopmiieHme
pe3yIbTaToB B TeTpanu — 1 Oamr, 3ammTa JadopaTopHoi paboTs! — 1
Oamt

brnocunTes
HYKJICHHOBBIX
KHCIIOT 1 OelKa

KonTtpoinb
Has
pabora

Ha nmuceMeHHyr0 KOHTPOIBHYIO paboTy oTBOaUTCS 15 MuHYT. Paborta
COCTOUT B PCIICHHH pACYCTHOW 3a7a4d 10 TeME M MaKCUMAallbHO
OIIEHMBaeTCs B 5 6amioB

XuMudueckas u
onoJornyeckast
DBOJTIOLIAS

KOJLJIOKB

UYM(KOHT

POJIbHBII
cpe3)

CryneHT oOHapyXUBAET BCECTOPOHHEE, CHCTEMAaTHICCKOE M TIIyOOKOE
3HaHWe NporpaMMHOro Marepuana. OTBET IOCTPOEH JIOTHYHO,
Marepuai ~ M3Jaraercs ~ 4YeTKO,  SICHO,  XOPOIIMM  SI3bIKOM,
apryMEeHTUPOBaHO. Ha BopoCHl 0TBeUaeT Kparko, apryMEeHTHPOBAHO,
YBEpEeHHO, MO cymecTBy — 5 OamioB CTymeHT oOHapyXHBacT
JOCTAaTOYHO DIIyOOKWE 3HAHHWs TpOorpaMMHOro Marepuaina, OTBeT
MOCTPOEH JIOTHYHO, MaTepUal M3JIaraeTcsl XOPOIIHM SI3bIKOM, HO TIPU
OTBETE JIOMyCKaeT HEKOTOPhIE MOTPENTHOCTH. Bompockl, 3aaBaeMbie
MpernojiaBaTeNieM, HE BbI3BIBAIOT CYIIECTBEHHBIX 3aTpygHCHUH — 4
O6amta CrymeHT TOKa3blBa€T HE JOCTaTOYHBIA YpPOBEHb 3HAHWH
y4eOHOTO U JICKITMOHHOTO

Marepuaia, IyBCTByeT ceOs HEyBEpEHHO MPH OTBETE Ha BOIPOCHL. B
OTBETE HE BCETNA MPHUCYTCTBYET JIOTUKA, apTyYMEHTHI TPUBIICKAIOTCS
HEIOCTaTOYHO Beckue. Ha mocTaBlieHHBIE BOMPOCHI 3aTPYIHSETCS C
OTBETaMH, ITOKA3bIBACT HEIOCTATOYHO TIIyOOKHe 3HaHUS — 2 — 3 Oauia
CTyneHT moKas3pIBaeT CIIadblii ypOBEeHb NMPO(ECCHOHANBLHBIX 3HAHHM.
HeyBepeHHO M JIOTMYECKH HEMOCIENOBATENFHO U3JIaraeT Marepuall.
HenpaBwibHO  OTBeyaeT Ha  TOCTAaBICHHBIE  BONPOCHI  WITH
3arpymusercs ¢ orBetoM — 0 — 1 6amn 50% - 0 6anmoB

Hayunerit
JTOKJIa]

CB00OOgHOE JIOTHYHOE H3JIOKEHHE MarepHaja, CONPOBOKIAIOIIEECS
KpacouyHOH MH(OPMATHBHOW Mpe3eHTalueld — 2 6ajia BRICTYIUICHHE
Ipy HaJIWYUM HapyIIeHUH B JIOTMKE U3JIOXKEHHA Marepuana,
HEKayeCTBEHHOH mpe3eHTauuu — 1 0ann

ITocemaeMocThb

10

10 6amnoB — crynent nocetui Bce 100% 3ansTuit




8. HpeMI/IaHLHBIe Oambsl 10 HOHOJ’IHHTCJ’IBHHC MpEMUAJIbHBIC Oassl MOTYT OBITh HAYKCIIEHBI 34
BBIIIOJTHCHUEC  TBOPYCCKHUX SaﬂaHI/Iﬁ Ha BLI60p CTyACHTa B
3aBHUCUMOCTH OT TCMBI.

9. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHUs
Oujera Ha OLEHKY «yHOBJIETBOPHUTENbHO» 18-24 0aminoB — CTyOeHT
pPacKpbll OCHOBHBIE BONPOCH W 3aJaHui Owiera Ha OICHKY
«xopomoy, 25-30 0anyoB — CTYIEHT PacKpbll OCHOBHBIE BONIPOCH U
3aJaHus OMJIeTa Ha OLICHKY «OTIAMYHOY.

10. |MnauBuayanbHbIe 3a1aHUs, 50 CTYACHT MOXET MPEJOCTAaBUTHh BCE 3aJaHUSl TEKYLIETO KOHTPOJ H
C TMIOMOILBIO0 KOTOPBIX KOHTPOJIbHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

11. HUroro 3a cemectp 100

HtoroBass omeHka 1o »dk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPagUIIMOHHOMN
yerplpexOampHol  mikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOWM  OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KOJIJIOKBHYM

Tema 3. buokaranus
1. ITpoucxoxkaenue xuBoit marepuu. OnbiT Munepa. OcoOEHHOCTH JKMBOW MaTepUU
2. [IpyHIMIBI MOJEKYISIPHOM JIOTUKH
3. CTpoeHue MpOKApUOTUYECKON M DYKaPUOTHYECKON KIIETKH
4. XMMHUYECKUH COCTaB KUBOWM MaTepuu. BHOMOJIEKyYIbI M MX (DYHKIIMH B KIIETKE.
5. CTpykTypHas uepapxusi B MOJEKYJISIPHOW OpraHu3alluy KJIETKU

6. Crpoenue amuHOKuCIOT. Kiaccuduxanuss amMuHOKHCIOT. OnTudeckas aKTUBHOCTh aMHHOKHCIIOT.
MeTtoaps! onpeneseHus U303JIEKTPUYECKON TOUKH.

7. MeTtonbl pasaeneHus aMUHOKHCIIOT.
8. CTpyKTYyphI ¥ PYHKITUU OCITKOB

9. Knaccuduxanms 6enkoB. OU3NKO-XUMHUECKHE CBOMCTBA OenkoB. JleHaTyparwms 6enkoB. AMGOTEpHOCTH
Y U303JIEKTPHYECKast TOUKA.

10. Crpoenne ¢epmentoB. Kunermueckuii 1eHTp. AJjutoctepuueckuid ueHTp. M3odepMeHTHI.
MynbsrruepMeHTHbIE KOMIUIEKCHI.

11. Knaccugukanus pepmMeHTOB

12. Ocobennoctu nerictBus pepmMeHTOB. CrienuuaHOCTh AEHCTBUS (PEPMEHTOB. 3aBUCUMOCTh aKTHBHOCTH
(dhepmeHTOB OT Temmeparypsl 1 pH.

13. Mexanusm geiictBusi  gepMeHTOB. Teopust KecTkoW MaTpuimbl. Teopus «IablOb». Teopus
MHAYLHUPOBAHHOTO COOTBETCTBUSI.

14. Kunetnka hepMEHTATUBHBIX peakiuii. THruOuTOphl M akTHBAaTOPHI (PEPMEHTOB.

15. Jlunuaet. Obmiee noustue. yHKIUU B KIETKE.

16. Auaruueposibl, BOCKU. XapaKTEPUCTUKA KUPHBIX KUCIIOT, BXOASIINX B COCTAB JIMITUIOB.
17. ®ochomumuast. [munepodochonumusl.
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18. Chunrodochomunuast. Imukomumnuasl. CTepOUIb.
19. Yrneronel. Ctpoenue, kiaccudukanus. OyHKIUHA YIIICBOIOB B KIIETKE.

20. Monocaxapuasl. Knaccudukanus monocaxapuaos. D- u L-psia Ha npumepe rmioko3sl. DypaHo3Has U
MUPAHO3HAS CTPYKTYPBIL. O - U B-aHOMEPBHI.

21. XuMHuecKre CBOMCTBa MOHOCAXapUIOB.
22. Onurocaxapuabl. Knaccudukamus. BoccranaBnmuBaronyue 1 HEBOCCTAHABIMBAIOIINE OJTUTOCaXapH/IbI.

23. Tonucaxapuasl. CTpykTypa, XMMHUYECKHE CBOMCTBAa M (YHKIMH B KIETKE Ha NpUMeEpe Kpaxmala,
IJIMKOT'€HA U 1IEJITF0JIO3bI.

24. I'erepononucaxapumabl.

25. Bwurammasl. OOmas  XapakTepucTHKa. ABHUTaMHHO3, THIOBUTAMHUHO3, THIIEPBUTAMHHO3.
BonopactBopumsie Butamunsl (C, rpynma B, HuKoTHHOBas kucioTa). KupopacTBopuMble BUTaMHUHBI (A,
D, E, K).

26. 'opmoHbl. MexaHM3MBbI IEpEayi TOPMOHAILHOTO CUTHAJIA.

Tema 6. XuMmuueckas ¥ OMOJIOTHYECKAS DBOIIOIHS
. buocuntes IHK (Permkarwst)
. buocunres PHK (Tpanckpunist)
. buocunTes 6enka (Tpancsims)
. Perynsnus cunTe3a 6emka o MexaHu3My HHIYKIUU U 10 MEXaHU3MY PEIPECCHH.
. OOMeH OeNKOB 1 aMUHOKHCIJIOT
. Karabonusm munumos.
. AHa0OJIM3M TUNNI0B

0 I N W bW

. Baxknelimume rerepononucaxapuasl. CTpoeHue u QpyHKIMU B KIETKE
9. Karabomm3m yrimeBoaoB. [mukonu3

10. Huxn Kpebea

11. Karabonusm yreBogoB. [lenTo3odochdarHbiii myTh

12. Anabonu3Mm yrieBoaoB. [mokoHeoreHes

13. Anabonu3m yrineBonoB. PoTocuHTEe3

14. OxkucaurensHoe GochopunupoBanue. JpIxareabHas UMb

Kontponbnas padora

Tema 5. buocuHTe3 HYKIEHHOBBIX KUCIOT U OeJKa
Bapmuanr 1
1. lan y4acTok nocienoBaTeabHOCTH Hykiaeotuaos B nenu JJHK:
o A—"T—TI—-A—T—T—-"T—"T—I1—A—T—A-1TI—I[—A—...
YcraHOBHTE MTOCIIEI0BATEIBHOCTh HYKICOTHI0B KomIuieMeHTapHo# nenu JJHK, obpa3syromeiics Ha cragun
peKoMOMHAINU. YKaXUTE KOJTMYECTBO BOAOPOIHBIX CBA3ECH MEXy KOMIUIEMEHTAPHBIMU OCHOBAHUSIMH.
2. Jlna yxazaHHOW B IIEpBOM 3ajaue IOCIENOBaTENbHOCTHM HykineotunoB B nenu JJHK ycranosute
CTPYKTYpY CHHTE3MpOBAaHHOrO Ha Hel yudactka M-PHK u mnocrnenoBarenbHOCTh aMUHOKHUCIOT B
COOTBETCTBYIOIIEH OEIKOBOW MOJIEKYIIE.
3. Ha s3pIke aMUHOKHUCIIOT 3anuiuTe cioBo «Chemistry». YkaxuTe K KaKOMy KJacCy OTHOCHUTCS Kaxmas
aMUHOKHCIIOTA, BXOAAIAs B COCTAB ITOJIy4YEHHOT'O NENTH/A.
4. XKenarun nomemieH B Oydepnsiii pactBop, pH koToporo pasen 6,8. OnpenenuTh 3HaK 3apsa YaCTHIL
JKEeJlaTMHA W HalpaBJIeHUE IBM)KEHUS 4acTull Oesika MpH ueKTpodopese, eciau U303JIeKTpUIecKas TOuKa
(UDT) ero naxomurcs nipu pH 4,7.
5. Monekynsapnast macca JIHK 6akrepuodara T2 cocrasnsier 130-106. ['onoBka ¢ara umeet pazmep 100 HM.
Cuwnrasi, 4YTO MOJEKyJIspHas Macca OAHOM mapel ocHoBaHuil 660, ompenenure mmuy JJHK ¢ara T2 u
CPaBHUTE €€ C pa3MEPOM T'OJIOBKHU.
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Bapmuanr 2
1. JIa" y4acTok mocienoBaresbHOCTH HykJIeoTu10B B ienu JJHK:
SLJI—1—A—11—I1—T—A—A—I—T—-TI—-TIT—A—-T-1T—...
YcTaHoBUTE MOCIEA0BATEILHOCTh HYKJICOTHI0B KomIuieMeHTapHou 1ienu JIHK, obpasyrometics Ha cragun
pekoMOMHAIHH. YKOKHUTE KOJIMUYECTBO BOAOPOIHBIX CBSI3€H MEXKIy KOMIUIEMEHTAPHBIMH OCHOBAaHUSIMH.

2. JIns yka3aHHOW B TE€pBOM 3ajaye IMOcCienoBarelbHOCTH HykieotnaoB B uenu JIHK ycranoBute
CTPYKTYpy CHHTE3UpOBaHHOro Ha Hed ydactka M-PHK wu mnocnemoBarenbHOCTh aMHHOKHUCIOT B
COOTBETCTBYIOIIEH OCIIKOBOI MOJIEKYIIC.

3. Ha s3pike aMuHOKHCIOT 3anumuTe cioBo «Molecule». YkaxkuTe K KakoMy KJIAacCy OTHOCHTCS KaKIast
aMUHOKHCJIOTA, BXOAAIAs B COCTAB IOJIy4YEHHOI'O NENTHA.

4. DT ansbymuna paBHa 4,8. benok momenien B Oygepnsiii pactBop ¢ pH=5,5. Kak OynyT 3apspkeHbl
yacTullsl anpoymuna? OrnpenennTe HanpaBiIeHUE IBUKECHUS YaCTHIL OeJIKa MpH neKTpodopese.

5. llepeuncnure BO3MOXHBIE TOCIEACTBHS MYTallMH, BbI3BAHHOW 3aMEHOM OIHOIO OCHOBAaHHS
sykapuoTnueckoit JJHK B yuactke, komupyromem GpepMeHT.

JlaGoparopHnasi paéora

Tema 2. buomosnexyibl
1. Yro Takoe Genok?

2. Kaxk cBsi3anbl Mex 1y cOO0H aMUHOKUCIIOTHI B MOJIEKYIIe Oenka? HamuimmTe TpunenTua u3 pa3indHbIX
aMHUHOKHUCIOT. C MOMONIBIO KaKOH PEaKIIMA MOXKHO UX OTKPBITH?

3. HamwmmuTe aMHHOKHUCIIOTHI, HMEIOIIME B CBOEM COCTaBe O€H30JbHOE KOJBI0. C IMOMOIIBIO KaKoOH
PEeaKIMu UX MOKHO OTKPBITH?

4. YUTo Ha3BIBACTCS M30DJICKTPUUECKON TOUKOM Oeka?
5. Kaxaplit ”HIUBHUyalbHBIA OSIIOK UMEET CBOIO M30JIEKTPUIECKYIO TOUKY. OT 4ero 3TO 3aBUCUT?

6. Ilouemy B pacTBOpe cO 3HaueHHEM pH, COOTBETCTBYIOIIMM H303JEKTPUUYCCKON TOUKE, OCJIOK JIETKO
BBIITAJacT B 0CagoOK?

7. Yem oOycnoBieHbl aM()OTEPHBIC CBOMCTBA PACTBOPOB OCIIKOB?
8. 3aBUCHT M 3HAK U BEJIMYMHA 3JICKTPUUECKOTO 3apsiia OEIKOBOM MOJIEKyIbI OT 3Ha4eHus: pH cpenpl?

9. TlpemnmokuTe BO3MOXHBIC SKCIICPUMCHTAJLHBIC BapHUAHTBHI OIPEICICHHS HW303JCKTPHUCCKON TOYKH
Oelka.

10. Kakue 6enky Ha3bIBAIOTCS CIIOKHBIMU?

11. Kakum coerHEHHEM MPEICTaBICHA HEOEIKOBAast YaCTh B CIIOKHOM O€ITKe - HyKJeonpoTeunae?

12. Kakumu onpITaMu MOKHO JOKa3aTh COCTAB CIOKHBIX O€JIKOB?

13. Ilox neficTBHEM KaKUX pPeareHTOB MOXKHO MTPOBECTH T'HJIPOJIN3 CIOKHBIX OEIKOB?

14. MoxeT 51 TieHT03a (Ae30KCHpr003a) 1aTh MOJOKUTEIBHYIO PEAKIIHIO C OPITMHOBBIM PEAKTUBOM?
15. Ha xaxue kiacchl NOAPA3AENAIOTCS YITIEBOABI?

16. Kakast kauecTBEeHHas1 peaKIys SBJSETCs 001mIei s Bcex yreBonoB? [Touemy?

17. C moMoIpi0 Kakoil peakuud MOXXHO OOHApyKWUTh HAJIMYME KETOHHOW T'PYNIBI B COCTaBE MOJIEKYJ
caxapoB? OTBET NOACHUTE.

18. Kakue 1BeTHBIE peakIUH MAlOT NeHTo3bl? Yem 0oOyCIIOBIEHO BO3HMKHOBEHHE OKpPAaCKH B OITHX
peakusax?

19. C nmomouipl0 KakuxX peakiuil MOXKHO J10Ka3aThb HAaJIWM4YME B MOJIEKYyJaX YIIEBOJOB THMAPOKCHIIBHBIX
rpynn? [IpuBennure npuMepsl.

20. [Toyemy B ombITax MO OKUCJIEHUIO MOHO- M JUCAXapuAOB THAPOKCHUAOM MEIU cieayeT n30erarb Kak
M30BITKA, TAK U HEAOCTATKA IOCJIEIHETO?

21. IToyemy (hpyKTO3a OKHCIISETCS THIPOKCHIOM MEH B IIEIOYHOM cpejie, a caxaposa - HeT?

22. Yto takoe peaktuB Penunra? Kak ero npuroroButh?

23. Kakume ymieBonsl OyayT pearMpoBaTh C aMMHMAuHBIM PacTBOPOM OKCHIA cepedpa: a) MaHHO3a, 0)
¢bpykTo3a, B) 1aKTO3a, T) MaabTo3a, 1) caxaposa, €) Tperanosa? JlaiiTe MOSICHEHUS ¥ HAWIIUTE YPaBHEHUS
COOTBETCTBYIOLUX PEAKIUN.
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24. Kak 00BscHUTH TOT ¢akT, uto D-¢pykro3a m D-manHO3a 00pasyroT TOT ke (PeHMII03a30H, YTO U
D-rmroko3a?

25. Ilouemy ruipoian3 caxaposbl Ha3bIBalOT «MHBEpcHE»? UTO Takoe «MHBEPTHBIN caxap»?

26. [Touemy kpaxmaJj ¥ TJIMKOTE€H HE JAIOT MOJIOKUTEIIBHON peakinu ¢ (PeTMHTOBON KUIKOCTHIO?

27. Yto mpeacTaBisioOT COOON MPOMYKTHI THAPONIN3a KpaxMaia - JeKCTpuHbI? Kakyro okpacKy OHH JaioT ¢
pacTBopoM Hozna?

28. YTo sABNSAETCS KOHEUYHBIM NPOJYKTOM TUAPOIIN3a Kpaxmasa?

29. Yto takoe «peaktus llIBernepa»? Kak ero npuroroButh?

30. Kakne xuMuuyecknue nmpoLecchbl IPOUCXOIAT IPU PACTBOPEHMH LIEJUTI0I03bI B peakTuse [lIBeitepa?

31. Kak MOXXHO MOJIyYUTh pacTUTENIbHBIN NIepraMenT? YeM OH OTiInYaeTcs OT LEeJUTIOJIO3bI?

32. Kakumu ¢pu3n4eCKUMU U XUMHYECKUMHU CBOMCTBAMU OTIUYACTCS KpaxMaJj OT LEJITI0I03bI?

33. Kak MOXHO OOBSICHUTH PA3IMYHYIO0 PACTBOPUMOCTH )KHPOB U Macell B Pa3IUYHBIX PACTBOPUTEISIX?

34. KakoBbl NpU3HAKH MPOTEKAHUS PEAKLUUN MOJCOIHEYHOTO Macjia ¢ OpOMHOM BOIOI M MEepMaHraHATOM
kanusa? K xkakoMy Tuny (IpuCOeIMHEHNE, 3aMELLIEHUE UITU JIP.) OTHOCATCS ATH peakuuu’?

35. IlpuBenure ypaBHEHHS B3aUMOJCHCTBHUS IHUOJICONUHOJCHHA C OpPOMHOW BOAOW M C TIEpPMaHTaHATOM
KaJust?

36. Iloyemy B CIUPTOBOM PACTBOPE IICIOYU TUAPOIH3 (OMBUICHHUE) KUPA MPOTEKAET TOpas3io ObICTpee, YeM
B BoJzie?

37. Tlo xakoMy MeXaHU3MY THUJIPOJIU3YIOTCS KUPbl B MPUCYTCTBUU CIHMPTOBOTO PACTBOpa IIEIOUYU?
IIpuBenure ero cxem

38. Uto Takoe BUTAMUHBI?

39. KakoBbl XMMHYECKOE CTpOeHHE W Omojorumyeckas ponb ButamuHoB Bl, B2, B6, B12, PP, H, C, P,
MMAaHTOTEHOBOM KUCIOTHI?

40. KodepmentoM kakux ¢pepMeHTOB sBisieTcss Butamud B1? B2? B6? B12? PP? H? C?

Tema 3. buokaranus

1. Kakue xuMuyeckue peakuy MOATBEPKAAI0T KaTaAIUTUYECKOE JeiicTBIE aMuia3bl citoHbl? [IpuBeaure
UX YPaBHEHHS.

K kakoMy kiaccy ¢pepMeHTOB OTHOCUTCS amuiiaza? SIBisieTcs iu 3TOT (PePMEHT CIOKHBIM OeTTKOM?
KakoBbI onTHMaNbHBIEC YCIOBHS KaTATUTHYECKOTO JIEHCTBHS aMHJIa3bl CITFOHBI?

UTo MOXKHO CKa3aTh O CTPOSHUH aKTUBHOTO IIEHTPA aMHJIa3bl?

Yro Takoe cienudpuaHOCTh AecTBUA hepmeHTa?

Kakwue Bunbl cienupuuHOCTH CyIIECTBYIOT Y (PepPMEHTOB?

OCHOBHBIE TIyTH OKHCJICHUS CyOCTPaTOB B KIIETKE.

NNk WD

Xapakrepuctuka crpoenus u aeiicteusg HAJ[+- u HAJI®-3aBucuMBbIX JeruaporeHas.
9. Xapakrepucrtuka cTpoeHus U aerctus @A J[-3aBUCUMBIX I€TUIPOTECHA3.

10. Kakue ¢pepMeHTHI Ha3bIBAIOT OKcHa3aMu? VX KOQaKTOpHI.

11. XapakrepucTtvka CTpOCHHS U ACHCTBUS MEPOKCHUIA3 U KaTaJas.

12.  XapakrepucTHKa CTPOEHUS U AEUCTBUSI IUTOXPOMOB.

13.  XwumusMm, oOpa3oBaHHE U ITyTH 00E3BPESKUBAHUS TIEPOKCHIA BOAOPO/IA B KIIETKAX.
14.  Meron onpeneneHusi akTUBHOCTH KaTayasbl.

Tema 4. MeTabonusm
1. Kaxkoii pu3nyeckuii 3aK0H JISKUT B OCHOBE (DOTOMETPUIECKUX METO/IOB UCCIICTOBAHMUS?
2. B yem 3akitouaeTcst MpUHLIMI OMYPETOBOTO METO/Ia ONpeieieHus oenka?
3. Hanummre ypaBHEHHS peakHii OKUCICHHUS a-D-Timroko3bl (DETMHrOBOW JKHUIKOCTBIO, JETHUAPATAINH
B-D-dpyxTo3sl 10 a-rugpokcumetrigypdyposa
4. Tlouemy BO BpeMsi TUTPOBaHHUs OKpacka pacTBopa 2,6-muxiopuHaodeHosa BHavaie ucdesaet, (pacTBop
o0eclBeuMBaeTCs), a 3aTeéM CTAaHOBUTCA po3oBoi? Hamummre ypaBHEHHE peakIMUd BOCCTAHOBIICHUS
2,6-nuxnopuHI0()EeHO0Ia ACKOPOMHOBOW KHCIOTOM.
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5. J17s1 yero mpu NPUTOTOBIICHUH SKCTpakTa BUTaMuHa C CO3al0T KUCIYIO cpeny (mprubaBieHHEM
MeTadochOpHO MK COTSTHON KUCTOTHI)?

6. Hepe‘-II/ICJII/ITe BUbBI I1€3aMUHUPOBAHUSA aMUHOKUCIIOT.

7. KakoBO 3HaY€HHE peaKlil TpaHCAMUHUPOBAHUS?

8. IlpuBeauTe cxeMy CHHTE3a IIMKOTEHA M3 TVIOKO3bI, MEPEYHCIUTE (PEPMEHTHI, YYacTBYIOIIHE B 3TOM
Ipouecce.

9. B ueM CXOZCTBO U pa3ianyue MEX1y a3pOOHBIM U aHAIPOOHBIM ITTMKOIU30M?

10. B yeM cX0ICTBO W pa3IuvKe MIIMKOJIU3a U OpoXKeHUs?

Hayunbiii noxaajg

Tema 1. )KuzHb ¢ TOUKH 3peHUS OMOXUMUH.
1. T'unoTe3sl MPOUCXOKACHUS )KU3HU
2. OcHOBHBIE 3TaNbl CTAHOBIECHUS OMOXUMUYECKUX MCCIIEJOBAHUNA
3. Bupycel — HagMOJIEKyIIIpHbIE Tapa3uThl
4. BO3HUKHOBEHHE MUTOXOHIPUM U XJIOPOIUIACTOB B KJIETKE
5. BydepHbie cucTembl B KIIETKE ¥ OpraHU3Me YeJIOBEKa

Tema 6. XuMmuueckas ¥ OMOJIOTHYECKAS DBOIIOIHS
1. HanmpaBneHHbI CUHTE3 MPUPOAHBIX COCTUHEHUH

2. Anabonmuueckue crepoussl. IlocnencTBus UX MpuemMa Ha Pa3IUYHBIE OPraHbl U CUCTEMbl OpraHU3Ma
CIIOPTCMEHA.

. UMmMyHHO-KOppekTupyronme cpeactsa. X xapakTepuCTUKA U MEXaHU3M JIEUCTBUS.
. Annepruyeckue peakum, OHOXMMHYECKIEe MEXaHU3Mbl UX Pa3BUTHA.

. XUMUOTEPANIEBTUYECKHUE CPEIICTBA.

. EcTecTBeHHBIN U NCKYCCTBEHHBIN OTOOD

N N L W

. 'ennas nunxeHepus
Omnpoc

Tema 1. )KuzHb ¢ TOUKH 3peHUs] OMOXMMUU.
. [lepeunicnute OCHOBHBIE CBOMCTBA )KMBOM MaTepuu
. B ueM 3akitouaeTcs MOJIeKyJIsipHas JJOr'MKa KUBOTO BeliecTna’?
. [lepeuncrnuTe OCHOBHbIE OPraHOUIbI KJIIETKH U UX (PyHKIUH.
. Oxapaxkrepusyiite crpoenue kietku E.coli. KakoBa ee ponb B OMOXUMUYECKUX UCCIICTOBAHUSIX ?
. B yem oTnnums npokapuoTUYECKUX U 3YKapHOTHUECKUX KIETOK?
. KakoBa posnb BozbI B KieTKe?

~N N L kW N =

. [lepeuncnute OCHOBHbIE OMOJIOTHYECKUE TTOTUMEPHI U UX (PYHKIIUH.
TecTupoBanme

Tema 2. buomosnexyibl

I 1. Kaxkast aMuHOKHCIIOTa OTHOCUTCS K HE3aMEHUMBIM?
1) Tpunirodan
2) TIUIUH
3) anaHuH
4) Tupo3uH

1 2. Kakyro ¢hyHKIIHIO HE BBITOTHSIOT OCIIKH?
1) perynstopHast



2) TpaHCIIOpTHAs
3) cTpouTtenbHas
4) TepMOU3OIISLIMOHHAS
1 3. Bropuunas ctpykrypa Oernka yaepKuBaeTcs 3a CueT
1) menTuaHBIX CBsI3EH
2) BOJOPOJIHBIX CBSI3EH
3) nucynbHUAHBIX MOCTUKOB
4) ruapooOHOTO B3aUMOACHCTBUS
1 4. VYKaxXuTe CI0KHBIA OETTOK
1) remorno6uH
2) TUCTOH
3) ansOyMuH
4) rnoGynux
15. Jlenatyparuto OEJIKOB HE BBI3BIBACT
1) arreTon
2) non meau (I1)
3) HarpeBaHue
4) ne3okcupudo3a
1 6. K amMuHOKHCIOTaM ¢ HEMOMSAPHBIMU anudaTHyecKuMu R-rpynmnamu oTHOCATCS
1) penmnananun
2) cepuH
3) anaHuH
4) apruHuH
17. [TepBuunas cTpykTypa 6enka - 370...
1) ITocnenoBarenbHOCTh AMUHOKHUCIIOTHBIX OCTAaTKOB
2) AMUHOKHUCIIOTHBIN COCTaB Oelika
3) MonexkynsapHas popmyna 6enka
4) CnimpaneBugHasi CTpyKTypa
1 8. Kakue npoaykTel 00pa3yroTcsi IpH MOTHOM THAPOIIN3E HYKIEUHOBBIX KUCIOT?
1) HyKJICOTHABI
2) Hykieo3uasl U GpochopHas Kuciora
3) 4 apomaTHUeCcKuX reTeponukia u pochopHas KUcIoTa
4) yrneBon, 4 apoMaTHYECKUX reTepolukia u GpochopHas kucnora
109. Kaxo#i (hparMeHT MOJIEKyST HyKJIEHHOBBIX KHCIIOT MPUIAET UM KHCIOTHBIC CBOMCTBA?
1) ocTaTku aMUHOKHCIIOT
2) octarku GochHOPHOU KHUCIOTHI
3) ocTaTku a30TUCTHIX OCHOBaHUMN
4) rTUIPOKCOTPYMIIBI OCTATKOB YITIEBOAOB

1 10. Kakoe nonoxxeHue B yrieBogHOM (pparmMeHTe Ae30KCUPUOOHYKICOTHIOB 3aHUMAET
ocTatok (hochopHON KUCITOTHI?
)2
2)3
3)5'
4)5'n3'
1 11. Yem otmnuaercs JIHK or PHK?

1) Turiom yrieBoaa

2) a30TUCTBIMU OCHOBAHUSMHU

3) yucioM crimpaneit, 00pa3yroIIrX MOJICKYITY
4) BCE BBILLICNIEPEYUCIICHHOE



1 12. Kakoii yrmeBoa naet peakunto CenuaHoBa?
1) pykro3a
2) mIoKo3a
3) ManbpTO3a
4) nakro3a
1 13. B peakmuto okucnenus ruapokcunom mean (II) Berymaer
1) manbTO3a
2) ManpTO3a
3) caxaposa
4) nenmmrono3a
1 14. dochaTuauIsTaHOIAMUH OTHOCUTCS K?
1) mmuniepodocdomunuaam
2) counrodochomunugam
3) ma3ManoreHam
4) uepebposunam
1 15. [TonoBbIe TOPMOHBI OTHOCATCA K?
1) amuHOKHCIIOTaM
2) crepougam
3) 6enkam
4) yrineBogam
1 16. B coctaB %HpoB HE BXOAAT OCTATKU KapOOHOBOM KUCIIOTHL...
1) JlaypuHoBas
2) ITanbMuTHHOBAS
3) Jlunonesas
4) Ilponnonosas
5) Huuero u3 nepevncieHHOro
117. [Tpu menoYHOM TUAPOITU3E TPHALMITIIUIIEPOTIOB 00pa3yIOTC ...
1) ’)KupHubie kapOOHOBBIE KUCIOTHI M TIIUIIEPUH
2) Mbina 1 mMuepuH
3) ChuHTO3MH U YIIIEBOI
4) I'muuepuH U C(UHTO3UH
1 18. I'mukoreH OTHOCUTCA K ...
1) monucaxapugam
2) MOAUreTepOIMKIaM
3) NoJNIMHYKJIE03U1aM
4) MONMHYKJICOTHIaM
1 19. K HeHachIEeHHBIM )KHUPHBIM KUCIIOTa OTHOCUTCS KHCIIOTa

1) JlaypunoBas
2) ITanbMuTHHOBAS
3) JIunoneBas
4) Ilponnonosas
5) Huuero u3 nepevncieHHOro
1 20. QyHKIUU JIUIUAOB B OpraHu3Me
1) AKKyMYJISITOPBI SHEPTUU
2) 3auuTHas U CTPOUTENbHAS
3) lopmonanbHas
4) Bc€ nepeunciieHHOE

1 21. [Tporecc mpeBpateHust oaHOM aHoMepHOU (popmbl (anb(da - 6eTa) yreroaa B APyTyro

Ha3bIBACTCA ...
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1) runponus
2) MmyTOpaIms
3) nuKIU3aIus
4) MONMMKOHICHCAITUS
1 22. B npupoaHbIx 00beKTax BCTPEUAIOTCs
1) MoHOCaxapa Tosbko D-psima
2) ToybKO TeKkco3bl L-psina
3) Tonbko meHTO3hI D-psina
4) Tonbko TeTpO3bl L-psina
1 23. Ha kakue rpynmnsl moapasnenstoT yIeBObI 10 TUTTY (PYHKITHOHAIBHBIX TPYTI?
1) anba03bI U KETO3BI
2) MOHOCaxapuIbl U AUCAXapUIbI
3) m1I0KO3BI ¥ PPYKTO3BI
4) MMEHTO3bI U TEKCO3BI

1 24. OnTHueckast U30MepHsl YITIEBOAOB CBSA3aHA C CYLIECTBOBAHMEM B UX MOJIEKYJIAX...

1) HECKONBKUX TUAPOKCUIIBHBIX TPy
2) anbJeruAHON TPYIIIbI
3) acUMMETpUYECKHUX aTOMOB yIiiepoaa
4) xapOOHMIIBHOM IPyTIIIBI
1 25. OO6pa3oBaHue MOIMCAXapHUIOB U3 MOHOCAXAPHUIOB - PEAKIIHS ...
1) nmonumepuzanuu
2) MONMUKOH/ICHCAIUH
3) srepudukanum
4) rugponusa
1 26. ITo xakoMy IpU3HAKY JUCaXapuabl IOAPA3IACIIAOT HA BOCCTAHABINBAIOIINE U
HEBOCCTAHABIMBAIOLTUE?

1) mo peakuuu ¢ BOIOPOJOM
2) 1Mo peakiuu ¢ a30THOM KHUCIOTOM
3) Mo peakuuu ¢ aMMHAaYHbIM PaCTBOPOM OKCHa cepedpa
4) 1Mo BO3MOXKHOCTH B3aWMHOTO TIPEBPAIICHHS [TUKINICCKON 1 THHEHHON (HOPMBI
1 27. AcKOpOMHOBAs KUCIIOTA B OPTaHU3ME YeJIOBeKa OTBEYAET 3a...
1) pyHKIHIOHMpPOBAaHNE UMMYHHOUN CHCTEMBI
2) pa3MHOXeHHE U (PyHKIIMOHUPOBAHUE TTOJIOBOM CUCTEMBI
3) perynsuuio cBEPTHIBAaHUSA KPOBU
4) dpocdarHo-KaNbLUEBBI OOMEH
1 28. Toxodepos B oprann3me yenoBeka OTBEYACT 3a...
1) pyHKIMOHUPOBAaHHE UMMYHHON CHCTEMBI
2) pa3aMHOXEHHUE ¥ (PYHKITMOHUPOBAHHE MTOJIOBON CHCTEMBI
3) perymsiuuio CBEPThIBAHUS KPOBU
4) pocdaTHO-KAITBIMEBBIN 0OOMEH
1 29. Buramun K B oprannsme uenoBeka OTBEYAET 3a...
1) pyHKIHIOHMpPOBAaHNE UMMYHHOUN CHCTEMBI
2) pa3MHOXeHHE U (PyHKIIMOHUPOBAHUE TTOJIOBOM CUCTEMBI
3) perynsuuio cBEPTHIBAaHUSA KPOBU
4) dpocdarHo-KaNbLUEBBI OOMEH
1 30. Butamun D B opranusme 4esnoBeka OTBEYAET 3a...
1) pyHKIMOHUPOBAaHHE UMMYHHON CHCTEMBI
2) pa3aMHOXEHHUE ¥ (PYHKITMOHUPOBAHHE ITOJIOBOM CHCTEMBI
3) perymnsiuuio CBEPThIBAHUS KPOBU
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4) dpocdarHO-KaTBLUEBBI OOMEH

Tema 4. MeTabonusm
1. Bonblie Bcero sHepruu BoIIAEIAETCS IPHU paclieryieHud 1 T
1) yrneBonoB
2) HyKJIEHMHOBBIX KHCIIOT
3) GenkoB
4) )xupoB
2. B xoze karabonm3ma rucTiuinHa oOpa3yercst OMOTeHHbIN aMHH, 00J1aJal0NTHi MOIITHBIM
cocyaopacupsonmm aeictsueM. Hazosure ero:
1) l'ucramun
2) CepoToHUH
3) JODPA
4) Hopaapenanun
5) Hodpamun
3. B GonpHUITY CKOPOI TOMOIIN JOCTABUIIN peOCHKa 7 JIET B COCTOSTHUU aJUIEPTrUYECKOTO 10K, KOTOPHIH
pa3BUIICS TMOCIE YKyca Ocbl. B KpoBH MOBBIIIEHA KOHIIEHTpALKs THCTaMUHA. B pe3ynbrare Kakoil peakuuu
oOpa3zyeTcst ’TOT aMUH?

1) BoccranoBienus

2) l'uppookcumupoBaHUs
3) deruapupoBanus

4) JlesaMuHUpOBaHUS

5) JlexapOoKcHIMPOBAaHUS

4. K Bpauy oOpatuiics NaiueHT ¢ xanodaMu Ha TOJIOBOKPYKEHHUE, YXY/IIIEHUE TaMsITH, IEPHUOANYECKHE
CYIOpOTH. YCTaHOBJICHO, YTO MIPUUYMHOM TaKMX U3MEHEHUI! SIBIIIETCA MPOAYKT AeKapOOKCUINPOBAHUS
ITyTaMHHOBOM KHUCIIOTHI. HazoBuTe ero:

1) TAMK

2) ITAJI®

3) TID

4) AT®

5) TT®K

5. AKIIENTOPOM aMHUHOTPYIII B PEAKITUAX TPAHCAMUHUPOBAHKS aMUHOKHUCIIOT SIBIISICTCSI:
1) AprunuHOCYKIIMHAT

2) Anbda-keTormyrapar

3) Jlakrar

4) HurpymauH

5) Opautun

6. AMMHaK sIBIIIETCS] OYCHB STOBUTHIM BEIIECTBOM, OCOOCHHO JIsl HEpBHOU CHCTEeMBI. BemecTBo
MIPUHUMAET aKTUBHOE yJacTHE B 00€3BpPE)KMBAHUY aMMHaKa B TKAHSAX MO3ra?

1) [Iponun

2) JIuzun

3) I'myramMuHOBas KUCIIOTA

4) I'mctuiuH

5) AnanuH

7. LleHTpanbHBIM IPOMEKYTOYHBIM MTPOAYKTOM BCEX OOMEHOB (OETIKOB, JIUIH/IOB, YIIEBOAOB) SBIISIFOTCS:
1) Hurpar

2) Cyknunui-KoA

3) lllaBeneBo-ykcycHast KHCIOTa

4) Jlakrar
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5) Anetun-KoA
8. Kakoe xonmuuecTBO MosieKya AT® MOKET CUHTE3UPOBATHCA MPH MOJTHOM OKUCIICHUH aueTuii-KoA B
LUKJIE TPUKAPOOHOBBIX KUCIOT?

1)12

2)1

3)5

4) 8

5)3

9. 151 HOpMaJIbHOTO MEeTa0oIM3Ma KJIETKaM HEOOXOIUMBI MaKpO3prudecKue coenuHenus. 13
MIEPEYUCIICHHBIX COSIMHEHUI K MaKpO3praM OTHOCHTCS
1) Kpeatunun

2) Kpearun

3) Anenosunrpudocdar

4) I'moko30-6-hocdar

5) Aneno3uamonogocdar

10. IIpouecc cunre3a AT®, uayniero conpsiKEHo ¢ peakusIMU OKUCICHHS C yYaCTHEM CUCTEMBI
JbIXaTeIbHBIX (PepMEHTOB MUTOXOHIPUI, Ha3bIBACTCS:

1) CBoOOAHOE OKHCIICHHE

2) Cy6erparnoe ochopunupoBanue

3) OxucnutenbHOoe hochopunupoBaHme

4) ®orocunTeTnyeckoe hochoprmupoBanme
5) IlepekucHOE OKHCIICHHE

11. Kakoe BemecTBO SABISETCSI OCHOBHBIM HCTOYHUKOM 3HEPTUHU U1 MO3TOBOM TKaHU?
1) AMHHOKHUCIIOTBI

2) XXupHble KUCIOTHI

3) I'unepun

4) I'moko3a

5) MomnouHas Kuciora

12. Hukn Kpebca urpaet BaxxHy10 poiib B pea3alii MIIOKOIUIACTUYHOTO AP PeKTa aMUHOKUCIIOT. DTO
00yCIIOBIIEHO 00s13aTeIbHBIM MPEBPAIIEHUEM 0€3a30TUCTHIX OCTATKOB AaMUHOKHUCIIOT B:

1) Cykuunar

2) Manar

3) Oxkcanoarerar

4) dymapar

5) Hutpar

13. B nuromiazMe MUOITMTOB pacTBOPEHO OOJIBIIIOE KOJTUYECTBO META0OIUTOB OKUCIICHUS TITFOKO3bI.
HazoBuTe oguH 13 HUX, HEMOCPEICTBEHHO MIPEBPAIIAIOIINIA B JIAKTAT.

1) [upysar

2) Oxkcanoarerar

3) 'muepodocdar

4) I'mroko30-6-pocdar

5) ®pykT030-6-Pocdar

14. MeTabonu3MOM Ha3BIBAETCH ...

1) oOMeH BemIecTB, COMPOBOXKIAIOIINICSI OOMEHOM YHEPTUU

2) COBOKYITHOCTh pEaKIUii CHHTE3a BEIIECTB B JKUBBIX OpraHU3Max
3) COBOKYITHOCTbh peaklii pacrajia BelleCcTB B )KUBbIX OpraHU3Max
4) oOMeH »HepTrun

15. B OGuosorudaeckoM OKHUCIEHUH y4acTBYIOT (DepMEHTHI OKCHIOpEIyKTa3bl. HeKoTophIie U3 HUX comepxkar
reMm. B coctaB rema BXOIUT MeTaILT:



1) Mn
2) Fe
3)Zn
4) Mo
5) Ni

16. KOMIIOHEHTHI IIXaTeTBHOM 1IEMH OTHOCATCS K Kiaccy (hepMEHTOB:
1) Oxcunopenykras

2) I'maponas

3) U3zomepas

4) JInas

5) Tpancdepas

17. KoA-SH siBisieTcst nepeHOCYNKOM TPYTIIL:

1) AMIBHBIX

2) AMuHoOrpymnm

3) MeTunbpHBIX

4) T'uIpOKCUITBHBIX

5) Cynbdorpymm

18. [locnennum nepeaaeT 3MEKTPOHBI HA KUCIOPOJ, KOMIIOHEHT AbIXaTeIbHON Leu:
1) Huroxpom b

2) llutoxpomokcuaasza

3) CykuuHataeruaporenasa

4) Hurtoxpom ¢

5) Youxunon

19. Auetun-KoA yuactByer B 1-ii peakuuu nukia Kpebca ¢ o6pazoBanuem merabonura:

1) JluMoHHO¥ KUCIIOTHI (IIUTpaTa)

2) VI3011MMOHHOM KUCTOTHI(M301[UTpaTa)
3) [llaBeneBOYyKCYCHOM KUCIOTHI

4) ®ymapoBOi KUCIOTHI

5) S16109HOM KUCTOTHI

20. B cocraB apIxaTenbHOM 1€MW MUTOXOAPUNA HE BXOIUT:
1) HAd+

2) ®MH

3) KoA-SH

4) FeS-xomruieke

5) KoQ

4.3 IIpomexxyTouHast aTTeCTAlUS 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (ITK-5)

1. Ctpoenue 6enkoBoii Mosekyinbl. [lepBuunas cTpykrypa. CBsi3b IEPBUYHON CTPYKTYpHI U (PYyHKLIUH
OenkoB. Bropuunas ctpykrypa 6enkoB. [TousiTie 00 o- 1 -koH(DOpMALIUAX MOMUIISTITUAHON TETTH.

2. Henarypanus u peHaryparus Oenka. [lonstue o HatuBHOM Oenke. HoMeHknatypa U kiaccuukanus

0eKoB. XapaKTepUCTUKA MPOCTHIX U CIOKHBIX OEJIKOB.

3. BuramuHel M HcTOpUS HMX OTKpPHITHA. Poib BHTaMMHOB B IHTAaHUU YEJIOBEKA U JKUBOTHBIX.
Knaccudukarus u HoMeHKIaTypa BuUTaMuHOB. JKupopacTBopumsle Butamunbl. Butamunst A, J1, E, K, Q, F

ux (puznonoruueckas poias. Buramepus.

TunoBble 3axanus s dxk3amena (ITK-5)
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1. Yemy paBHa KOHCTaHTa Muxasnuca GepMEHTaTUBHON peaKIuy, €CIIM IPU YBETHMUYECHUH KOHIICHTPALH
cyocrpara ot 100 1o 300 MKM cKOpOCTh 3TOH (hepMEHTATUBHOM peakluy yBEINIUBAETCS B 2 paza?

2. Kak sKkcrnepuMeHTalnbHO onpeAenuTh napaMeTpsl KM u Vm ? B kakux (Qu3nueckux eJUHULAX OHU
u3Mepsaorcesa? OTBeT NpOUILTIOCTpUPYHTE popMynaMu U rpadukamMu.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
JTOCTH>KCHHUSI pE3yJIbTaTa)

«OTIIMYIHO
(85 - 100 6anoB)

IIK-5

3HaeT COBpEMEHHbIE XMMHUYECKHE KOHIIETIIHUA O TMPOUCXOKICHUHU
KU3HU; COBPEMEHHbIE MPEACTaBICHUS O OWOKaTaln3e; MPUHIUI
KOMITJIEMEHTApPHOCTH B CTPOCHHUU HYKJIEHMHOBBIX KHCIOT M €ro
3HauYeHWE B OWOCHHTE3€ MPHUPOAHBIX TMOJIUMEPOB; OCOOCHHOCTH
CTPYKTYphl M (YHKUHOHUPOBAHHUS OEJTKOBBIX MOJEKYI M HX
KOMIUJIEKCOB KaK HOCHUTENIEW JKU3HU; CTPOCHUE M CBOMCTBA
OCHOBHBIX XHUMUYECKUX KOMIIOHEHTOB >KHBOI MaTepuu B CBSI3U C UX
OMONOrMYecKUMH  (QYHKUUSMU; MyTH, MPUHIMIBI U MEXaHU3MBI
peryasiuuu oOMeHa OCHOBHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB,
MPEJCTaBICHHBIX B Mpupoae. OTBET MOCTPOEH JIOTUYHO, MaTepHall
U3JIaraeTcs YeTKO, SICHO, XOPOIIUM SI3bIKOM, apIyMEHTHPOBAHO.

«XOPOIIIOY
(70 - 84 6amnoB)

[K-5

3HaeT COBPEMEHHbIE XMMHUYECKUE KOHULEMLIHUU O MPOUCXOKICHUHU
KU3HU; COBPEMCHHBIC TPEACTABICHUS O OWOKaTralin3e;, MPUHIUI
KOMIUJIEMEHTAPHOCTA B CTPOCHUM HYKJIEMHOBBIX KHCIOT U €ro
3HaYeHHEe B OWOCHHTE3€ NPUPOAHBIX IMOJIUMEPOB; OCOOCHHOCTH
CTPYKTYphl M (YHKIMOHUPOBAHHUS OCTKOBBIX MOJEKYIT H WX
KOMIUJIEKCOB KaK HOCHUTENIEW JKU3HHU; CTPOCHUE M CBOWCTBA
OCHOBHBIX XMMUYECKUX KOMIIOHEHTOB KMBOM MATEPUH B CBSI3U C UX
OnonornueckuMu (QyHKIUAMH. B OTHETBHBIX NpHUMEpax MOXKET
BBIJICJIUTh MEXAUCLUUIUIMHAPHBIC CBS3H.

OTBeT MOCTPOEH JIOTMYHO, MaTeprall U3JIaracTcsi XOPOUIUM SI3bIKOM.

«YZIOBJIETBOPUTEIHHOM
(50 - 69 6amnoB)

[K-5

3HAaeT COBPEMEHHBIE XMMHUYECKUE KOHILENLIHUU O IMPOUCXOKIECHUHU
KU3HH; CTPOCHHUE U CBOMCTBA OCHOBHBIX XUMHUYECKUX KOMIIOHEHTOB
KMBOM Marepud B CBS3W C HX OHMONOTHYECKMMHU (DYyHKIHSIMHU
HeysepenHo onpenenser MexXIUCHUIUIMHAPHbBIE CBA3U

OTBeT He Bcerga JOIMYHO BBICTPOCH, MaTepuasl H3jaraercs 0e3
IIPUMEHEHHUs] HAy4YHO! TEPMHUHOJIOTUU.

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

IIK-5

BricTaBnsiercs, eciaM  CTYIEHT TIOKa3blBaeT cjaOblii  ypoBeHb
npodeccuoHaNbHBIX 3HAHWNA, HE MOXET OTBETUTh Ha BOIMPOC.
HeyBepeHHO 1 JIOrHYecKH HEMOCIEN0BATENbHO M3JIaraeT Marepual.
HenpaBunbHO OTBe4aeT Ha IMOCTAaBJIEHHBIE  BOIPOCHl WU
3aTPYIHSETCS C OTBETOM.

5. MeTonnuyeckue ykazaHusi AJis1 00y4al0IUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Tpuctynas K M3Y4YEHUIO AMCLUMIUIMHBI, B TEPBYIO oO4epenb OOydarolUMMCS HEOOXOIUMO O3HAKOMHTHCS
copepkanueM paboueit mporpammbl nucuuruinabl (PIT[), xotopas ompexpensier coiep:kanue, oObeM, a
TaKKe MOPAIOK N3yUEHHsI U TIPENoAaBaHus y4eOHOU AUCIUIUINHBI, €€ pa3/elia, YacTH.

Jl1st caMOCTOSITENTFHON paOOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U cofepikaHue TUCIIUILTHHBDY,
«Y4eOHO-MeTomuIeckoe U HH(popMaImoHHOE 00eCTIeYeHNE TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOEe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX 1
WH(POPMAIIMOHHBIC CIIPABOYHBIC CUCTEMBIY.

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.




B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- HCII0JIb30BaHUE JIONOJHUTEIBHOTO MaTepraa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKUE€ MOMEHTBI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KAHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEPIKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
HA PECYpChl. COOTBETCTBUE COACpPKAHUS U JIMTEPATypbl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBOo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHNE PETIaMEHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIEpKaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TeMbl, JOCTYITHOCTh
nu3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEHICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToAN4YecKOe U HHPOPMALIMOHHOE 00ecrieyeHrue TUCIHIIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Epmos 1O. A., 3aiinieBa H. Y. buoxumus : Y4eOHUK 1 TPAKTUKYM JIJIST BY30B. - UCIIP. U JIOM; 2-€ U3I.. -
Mocksa: Opaiit, 2020. - 323 c. - Tekcr : smekrponnsii // DBC «IOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451075

2. Komog B. I1., [lIsenoBa B. H. buoxumus B 2 4. Yacts 1. : YueOHHK AJis BY30B. - UCHP. U JOIT; 4-€ U3I.. -
Mocksa: FOpaiit, 2020. - 333 c. - Tekcr : smekrpommbiii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/451964

3. Komog B. I1., IlIBegoBa B. H. buoxumus B 2 4. Yacts 2. : YueOHUK AJIs BY30B. - UCIIP. U JOIT; 4-€ U3I.. -
Mocksa: [Opaiit, 2020. - 315 c. - Tekcr : smekrponnsii // DBC «IOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451965

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. bepe3or T.T., KopoBkun b.®. buomormveckas xumus : ydeb. s CTya. Mea. By3oB. - Uzm.3-e,
crepeotul.. - M.: "Menununa", 2007. - 704 c.

2. CeepuH E.C. buoxumus : yueOHUK. - 5-€ u31., ucnp. u goi.. - M.: '90TAP-Menua, 2014. - 759 c.

3. 3y6aupoB JI.M., Tumepbae B.H., JlaBeimoB B.C. PykoBoacTtBo K 1a0OpaTOpHBIM 3aHATHSAM IIO
Ouonmoruueckoil XxuMuu. : ydeOHoe mocodue. - MockBa: 'DOTAP-Menua, 2005. - 392 c. - Teker
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN5970400076.html

4. CoxonoBa O. f., bubapueBa E. B., Haymenko O. A. buoxuMuyeckue OCHOBBI OHUOIOTUYECKUX
nporieccoB. JlabopaTopHbIil MpakTHKYM : yueOHoe nocodue. - OperOypr: OpeHOyprekuii rocyaapcTBeHHBIN

yauBepcureT, 2015. - 97 c. - Teker : anekrponnsit // ObC «YHuBepcuteTckast OMbiInoTexa oHIany» [caiT].
- URL: http://biblioclub.ru/index.php?page=book&id=439079

6.3 I1Hble UCTOUYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. VYHuBepcurerckass  OuwbOnmoTeka  OHJIAMH:  DIEKTpOHHO-OMOMMoTeunas  cucrema. —  URL:
https://biblioclub.ru

2. DIEKTPOHHBII Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas oanexktponHas OubOnuorexka Poccuiickoit akamemuun — ectectBo3Hanms. —  URL:

https://www.monographies.ru

yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



