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Conep:xkanue

Beenenue
OO6mme mpaBuia paboTel B 1abopaTopun
[IpaBuia mosp30BaHMs PEAKTUBAMH M IPHOOpaAMH
TexHuka 6e30macHOCTH P paboTe B XUMUYECKOH JTabopaTopun
TpeboBaHusI K BBIITOJIHEHUIO J1a00OPATOPHBIX PadOT
JlaboparopHast pabota Nel. [[BeTHBIC peakiiuu Ha OEIKU
JlabopaTtopHas pabota Ne2. Peakuum ocaxaeHus Oenka
JlabGopaTtopHas pabota Ne3. PactBopuMocCTh O€JIKOB
JlaboparopHast pabota Ne4. BeicainBanue OIIKOB
JIaboparopHast pabota Ne5.0OmnpenencHre H303ICKTPUISCKON TOUKH OCIIKOB
JIaGoparopHas pabota Ne6.Bbienenue ka3enHa M3 MOJIOKA
JIaboparopHas padorta Ne7. JleficTBre amuiia3bl Ha Kpaxmai
JIaGoparopnas padota Ne8. Onpenenenne onTUMaIbHON TeMIEpaTypsl IeHCTBHS (PepMEHTOB
JlaboparopHast pabota Ne9. M3ydueHrne XMMHYECKUX CBOWCTB KUPOB

[lepeuens peKOMEHyeMOl JTUTEPATypHI
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BBE/IEHUE

MeToauveckue yka3aHHsi COCTABJICHBI B COOTBETCTBHH C paboueil mporpam-
MO TI0 JUCHHITINHE «BHOXUMHUS» TOATOTOBKM OakajiaBpa HalpaBJICHUS IOATOTOB-
ku 19.03.04 Texwuomorus u opraHu3anus OOIECTBEHHOTO MUTAHMS; MPOPUITH TTO/-
TOTOBKH: TEXHOIOTHS U OpraHU3alys PECTOPAHHOTO Jeia

BrimonHeHno  1a0OpaTOPHBIX 3aHATHH JOHKHA TPEANIECTBOBATH CaAMOCTOSI-
TelbHAs padoTa CTYACHTOB C PEKOMEHIOBAaHHOW JIMTEPATypOH, JaHHBIMH METOANYC-
CKMMH YKa3aHHUSIMH M KOHCHEKTaMH JieKuui. [lepen Hauanom 3aHATHM TPENoaBaTeib
IPOBEPSAET TEOPETHUECKYI0 MOATOTOBKY CTYJEHTa IO TeMe JabopaTOPHOTO 3aHITHUS U
pa3bACHSIET 3aJaHus 10 MpeAcTosIel padoTe.

B nporecce BeinmonmHeHUs: pabOThl HEOOXOAUMO BBITIOJIHUTH TpeOdyemble IO 3a-
JTAHUIO WCCJICIOBAaHUS W COCTABUTh OTYET COTJIACHO 3aJaHuI0, CJENIaTh BBIBOJABI 00
UCCIIeyEMbIX MaTepuaax

[To oxoHyanum pabOTHI MpemnojiaBaTelib MPOBEPSET YCBOEHUE CTYACHTOM CYIII-
HOCTH METOJIOB, 0OpaOOTKM W WHTEPHPETANHA TOJYyYEHHBIX PE3yIbTaTOB, IPOBEPSET
CICIIaHHBIE 3allMCH B paboueld TeTpaau, KOMIUIEKCHO OIEHHWBAET MPAKTUYECKYIO pa-
00Ty M 3HaHUSA CTY/CHTA 110 TEME.

OTyeT BBIMOJHAECTCS B OTACIBHOM TeTpaau sl J1abOpaTOpHBIX pPadoOT, KOTO-
PYIO CTYACHTBI COXPAHSIOT W TIPEIOCTABIISIOT TIPH CIade dK3aMeHa. B oTdere ykasbiBa-
I0OTCSl JlaTa, HOMEp J1a0opaTopHON paboOThI, 1€Jb pabOThl, XOJ PabOTHl U €€ Pe3yJib-
TaThl. B OTYeT Takke BHOCAT BCE PHUCYHKH, TaOJMIIBI, CXEMbI B COOTBETCTBUU C
OPUHATBIMA B HAYYHO-TEXHUYECKON MOKyMEHTAIMu 00o3HadeHUusIMU. be3 opopmiienuns
pe3ynbTaToB J1a0OPATOPHOM pabOTHl U CHIAYM OTYETa CTYJCHT HE JOIMYCKAeTCs K BBbI-
MIOJIHEHHUIO CIICYIOIIEeH paboThI.

[Ipu BbIMOMHEHNU TAOOPATOPHBIX 3aHSATUN CTYIEHT 0053aH OEpPEKHO OTHOCHUTHCS
K y4eOHBIM 1mocoOusiM, JabopatopHoMy oOOpyaoBaHWI0 W mpubopam. B ciyuae ux
MOpYU CTYJEHT O0053aH BO3MECTUTh CTOMMOCTH WJIM PEMOHT MPUOOPOB.

[Tepen BeIMOMHEHWEM pabOTHI CTYACHT JIOJDKCH BHUMATEIBHO O3HAKOMHUTHCS C OOIIIH-

MU TpaBujamMu paboThl 1a0OpaTOpUM, MPABUIIAMH MOJB30BAHMS pEaKTUBAMU U IIprbOOpa-
MU U C TEXHHKA 0€30MacHOCTH MpHU pabOTe B XUMHUECKOU TabopaTopuun

OBIIUE IMTPABUJIA PABOThHI B IABOPATOPUN
1. 3anpemaeTcs MpUXoaUTh B JTabopaTopuio B BepxHen onexae. Cymku, mopTdenu
HEO0OXOMMO aKKypaTHO CJIOXHUTh B CIELMAIbHO OTBEAEHHOE MecTo. PaboTaTh TOJb-
KO B XaJlaTax.
2. 3a KaXJIbIM CTYICHTOM B JaOOpaTOpUHU 3aKPEIJIEHO CBOE paboyee MecTo, KOTOpOe
OH 00513aH COep>KaTh B YUCTOTE U MOPSIJIKE.
3. PaboTy npoBOAUTHh MHIMBUAYATBHO, COOJIIONATH TUILIUHY.
4. ITpeaBapuTEIbHO MOBTOPUTH TEOPETUUYECKHUIT MaTepUal COOTBETCTBYIONICH TJIaBbI
1 03HAKOMHUTHCS C COZIepKaHueM JabopaTOpHOU pabOTHI.
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5. [IpoBeputh Hanmuune HEOOXOAMMOro 000PYAOBaHUSA U PEAKTUBOB I JAHHOM pa-
OOTBI WM ONBITA.

6. YSCHUTBH M TOYHO COOJIIOJaTh NOPSAIOK U IOCIIEA0BAaTEIbHOCTh ONepaluil, yka3aH-
HBIX B PYKOBOJICTBE.

7. Heo6xo1uMo 3HaTh U CTPOTo cOOI0AATH NpaBUila TEXHUKN O€30MaCHOCTH.

8. HeoOxo1uMo SKOHOMUTH PEaKTHUBBI, Oepeub MpUOOPHI U MOCYLy, a TaKXkKe COOIo-
JaTh TOPSAJOK U AUCUMIUIAHY. [l0CTOPOHHKE ONBITHI BBIIOJIHATH HE Pa3periacTcs.

9. BHUMaTenbHO CIEANUTh 3a XOA0M OmbITa. B ciyuae HeynayHOM MOCTaHOBKH OTIBITA
U TIPeXJAE, YEM €ro IMOBTOPUTH, CIEAYET YCTAaHOBHUTH IIPUYMHY; B COMHHUTEIIBHBIX
cilydasx oOpalaThcs K IpernoaaBaTelto.

10. Bce 3anucu HaOm0AEHUH J€NaTh Cpa3y ke Mocie OKOHYaHUs OIbITa B Jlabopa-
TOPHOM KypHaJe.

11. Tlocne okoHuYaHusA PaOOTHl BBIMBITH MCHOJB30BAHHYIO MOCYAY W NPUBECTH B
MOPSIIOK paboyee MECTO.

ITPABUMJIA ITOJIb3OBAHUA PEAKTUBAMMU U [TPUBOPAMU

1. PeakTuBbl, HEOOXOAUMBIE AJIsi JAaHHOM PalOOTHI, BBICTABISAIOT Ha IOJIKH Jlabopa-
TOPHBIX CTOJIOB. Peikue peakTuBbl, KOHIIEHTPUPOBAHHBIE KUCIOTHI U IIEIOYH, MMaAXY-
yye BellecTBa (HampuMep, CepoBOOPO, OpoMHas BOJA U Ap.) XPAHAT B BHITSHKHOM
mkady.

2. Cyxue peakTHBBI CIeyeT OpaTh YUCTHIM INIATEIEM WM CTICHUATBHON JIOKESUKOH.
3. 1711 BBITIOJIHEHUS OIbITa HEOOXOAMMO MUHUMAJIbHOE KOJIMUYECTBO PEAKTHUBA: CyXO-
IO BEILECTBA B KOJMUYECTBE, 3aKPhIBAIOLIEM THO IPOOUPKHU, a pacTBopa — He Oosiee 1-
2 mi1. I36BITOK peakTHBa HE BHOCUTH WM HE BBUIMBATh OOPAaTHO B COCY/l, U3 KOTOPO-
ro OH OBLJT B34T.

4. CkJIAHKY U OaHKU, MOCTE B3ATHS U3 HUX PEAKTHBA, 3aKPBITh MPOOKON WIIM KPBIILI-
KOW M MOCTaBUTh HAa MECTO. 3aKpbIBasi CKISHKH, HE MyTaTh NPOOKH, T.K. 3TO BEIET K
3arpsi3HeHHI0 peakTuBOB. CKISIHKA C pacTBOpaMU MPU B3SITHUM U3 HUX PEAKTHUBOB
JepxaTh TaK, YTOObI AITUKETKA BCET/Ia HAXOIMIach CBEPXY, M PacTBOP HE MoMajall Ha
He€. [Ipu B3sTHM pacTBOpA U3 CKISTHKH, IPOOKY HAJ0 IepKaTh B pyKE WM KJIACTh Ha
CTOJI TaK, YTOOBI BXOJIAIIAs B TOPJIO CKIISIHKU YacTh MPOOKH HE Kacaiach CTOJA.

5. [locne BBIMOSHEHHS M OMHMCAHUs OMbITa OTPAOOTAaHHBIE JOPOTUE U PENIKHE PEaKTHU-
BbI (COEAMHEHUS! PTYTH, cepedpa, MbIIbska, hochop U ap.), KOHIEHTPUPOBAHHbIE
KHUCJIOTHl CIIUTh B CIEUUANbHBIE CKISHKH, HAXOJAIIMECSs B BBITSHKHOM HIKady.
OcTanbHbI€ UCIIONB30BAHHBIE PEAKTUBBI BBLITUTH B PAKOBUHY.

6. 3anpemiaercs nepenaBaTh peakTUBBI U3 J1A0OPATOPUU CTYACHTAM U MOCTOPOHHHUM
nuiam 0e3 BeloMa MpernoaBaTeseil, BEAyIINX 3aHATHE.
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7. OCHOBHYI0O XMMHYECKYIO MOCYAY: MPOOUPKU (B IUTATUBE), KOJOBI, XUMUUYECKHE
CTaKaHbI 110cJIe PabOThI TIIATEIBHO BBIMBITH; BECHI C PA3HOBECOM, IPUOOPHI, UCIOJIb-
3yeMble JUIsl IPOBEACHUS OTAEIBHBIX J1a00paTOPHBIX PadOT, MPUBOJAAT B MOPSIOK U
CAIOT JaOOPAHTY.

TEXHUKA BE3OITACHOCTHU ITPU PABOTE
B XMMUYECKOH JIABOPATOPUM

1. AkkypaTtHO OOpamarbcsi CO CTEKITHHOM XMMMUYecKol nocynoi. Ocrtatku pa3ou-
TOM MOCY/bl yOUpaTh C OMOUIBIO COBKA U IETKH.

2. Bce paboThl, CBA3aHHBIE C BBIJIEICHUEM SJOBUTHIX, JIETYUYUX U HEMPHUITHONAXHY-
IIMX BEIIECTB, MPOBOAUTH B BHITSHKHOM IIKaQy.

3. [Ipu ompenenennn 3amaxa BEIIECTB OTBEPCTHE COCyAa AEPKAaTh HA PACCTOSHUH
25-30 cm OT nuna, HAampaBisAg K cebe CTPYIO raza MOCTYNaTeIbHBIMU JTBHKCHUSIMU
JaJIOHU OT OTBEPCTHS K JIUILY.

4. Ilpu HanMBaHUM PEAKTHBOB HE HAKIIOHATHCS HaJ COCYAOM BO M30€KaHUE Monaaa-
HUS OpBI3T WM YacTHUI] Ha JUIO Uiu ofexay. [Ipu pa3daBieHun KOHLIEHTPUPOBAH-
HBIX KUCJIOT BIMBATh KHCIOTY B BOJly, HO HE HA00OPOT.

5. [Ipu HarpeBaHuM NPOOUPKH HE IEPKaTh €€ OTBEPCTHEM K ceOe MIIM B CTOPOHY CO-
cena. He HakJIOHATHCS HaJl HarpeBaeMOM KUJKOCTBHIO BO M30€KaHUE IMOMaJaHus e
HA JIUIO, PYKH WU OJICKITY.

6. ['opsiune mpeaMeTsl MOKHO CTaBUTh TOJBKO Ha acOECTOBBIN KapTOH, acOECTHPO-
BaHHYIO CETKY WJIM JPYTYIO CIIELUANbHYIO IIOJICTABKY.

/. 3anpeniaercs XpaHUTh U MOJIb30BATHCS JIETKOBOCILIAMEHSIOUTUMHUCS SKUKOCTSIMU
(6eH3uH, cIUpT, AlETOH U JIP.) BOJIU3U OTHSL.

B cnyyae BocmiamMeHeHMs TOPIOYUX KUAKOCTEH OBICTPO MOTacUTh FOPENKY, BbI-
KITFOYUTH JEKTPONPHOOPHI, OTCTABUTH COCYbI C OTHEOMACHBIMU BEIIECTBAMH U TY-
[IUTh: 3aCHITIATh MIECKOM WJIM UCIIOJIb30BAaTh OTHETYIITUTEb.

8. IIpu oxore packaja€HHBIM NPeIMETOM 000#KEHHOE MECTO CMOYHUTH KPEMKUM pac-
TBOPOM WJIHM NPOTEPETh KPUCTAUTMKAMU MEepMaHTaHaTa Kajlus 10 MOOypeHUs: KOXKHU
WM K€ TIPUIIOKUTH BaTKy, CMOUYEHHYIO KUIKOCTBIO OT 0’KOTOB M3 alTEUKH.

9. Ilpu cUABHBIX 0KOTaxX U OTPABJICHUSAX HEMEIJICHHO OOPAaTUTHCS K Bpady.

10. Ecnu pa3Out pTyTHBINA TEPMOMETpP WJIM MPOJUTA PTYTh, O CIYIHBIIEMCS HEOO-
XOJMMO COOOIINUTH MPETIOAaBaTEIN0 U IPUHATH MEPHI K JTUKBUAAINHA PTYTH.

11.  OcTopoXHO MOJB30BATHCS Ta30BBIMU TOpenkamu. [Ipu mosBeHny 3amaxa ras3a
HEMEJICHHO 3aKPHITh BCE Ta30BbIE KPAHBI U IPEKPATUTH BCE paOOTHI C OTHEM.

12. Henb3s moib30BaTHCS AICKTPONPUOOpaMU 0€3 COOTBETCTBYIOIIETO MHCTPYK-
Taxka. [Ipu BKJIIOUEHUHU WX B CETh HEJb3A JIEPKATHCA 32 METAIIMUYECKHE MPEIMEThHI
(TpyOBI, KpaHbl U T.M.). 3alpeliaeTcss BKIIOYaTh M BBIKIIOYATH SJIEKTPONPUOOPHI
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MOKPBIMH PYKaMH, a TaKXKe TOJIb30BaThCSl HEUCTIPABHBIMUA WU UMEIONTUMU OTOJIEH-
HbIE MPOBOJIA MPUOOPAMHU.

13. 3ampeniaetrcs NpUHUMATH MUILY B XMMHUYECKOW J1TAOOpATOPUU U MUTH BOAY U3
nabopaTopHoi nocyasl. Kareropuuecku 3amnpeniaercs npodoBaTh peakTUBbI Ha BKYC.
14. Tlpu nmomajaHWM HA JIWIO WU PYKH OPBI3T KOHIICHTPUPOBAHHBIX KUCIIOT MOCIIE
CMBIBaHUS BOJIOM MPOMBITH CIa0BbIM pacTBOpoM cojbl. II€nous cienyer cMbIBaTh 10
TEX IOp, MOKA YYaCTOK KOKU, Ha KOTOPBIA OHA I0I1aja, HE NEPECTAHET ObITh CKOJIb3-
KHM; 3aT€M TPOMBITh CJIA0BIM PAaCTBOPOM YKCYCHOM KHCIIOTHI U HAJIOKUTh TOBSI3KY
U3 BaThbl, CMOY€HHOM 3%-HbIM pacTBOPOM IE€pMaHraHaTa Kajaus (U3 anTedyku B J1a0o-
paHTCKOM Kadeapsl).

15. Tlpu orpaBieHUHU rajoreHaMu, CEpOBOAOPOIOM, OKCHIAMH a30Ta MOCTpaaaB-
IIEro BBIHECTH Ha BO3/1yX. EClii caMouyBCTBUE HE YIYUIIUTCS, OOpaTUTHCS K Bpayy.
16. Ilo oxoHyaHWH paOOTHI BRIKIIIOUUTH U3 CETU BCE DIEKTPOMPHOOPHI, TEPEKPHITH
rojiavy raza v BoJbl B JaOOpaTopHIo U yOpaTh pabodee MeCTO.

17. O06o0 Bcex HECUACTHBIX CIy4asXx HEMEIJICHHO COOOIIaTh MPENnoaaBaTeio Uiu
1abopaHTy.

TPEGOBAHNA K BBIITOJIHEHUTO
JIABOPATOPHLIX PABOT

1. BeinonHenune 1a00paToOpHBIX pabOT COMPOBOXKAAIOT 3alHUCSIMU B JAOOPATOPHOM
xypHase. Ha TuTynpHOM JcTe 1a00paTOpHOTO KypHala JOJHKHBI OBITH MPEACTaB-
JIeHBI: Ha3BaHUE YHUBEPCUTETA, (paMHUIIUS W MHULMAIbBI ydyallerocs, HoMep Kypca u
TpyNIbl, y4eOHBIN TOJI.

2. OT4eT O BBINOJHEHHOW JIA00pAaTOPHOU pabOTEe JOJDKEH COIEPKATh CIEIYIONIUe
CBEICHMUS:

e HOMEp paboThl U €€ Ha3BAHMUE;

® J1aTy BBINIOJIHEHUS PaOOTHI;

® IICJIb Pa0dOTHI;

® HOMEp M Ha3BaHHUE OMBITA;

® KpaTKOE OMHCAHME X0Ja pabOThI C YKa3aHUEM yCIOBHUI MPOBEIACHUS OTIBITA;

® PUCYHKHU U CXEMBbI UCIIOJIb3YyEMbIX TPHUOOPOB;

e HaOIIONCHUS,;

® ypaBHEHUS MPOTEKAOIIUX PEAKIUH;

® pacu€Thl, TAOIUIIBI, TPAPUKY;

® BEBIBOJIBI.

3. JlaGopaTopHBIif )KypHA HY>)KHO BECTH YHCTO M aKKYPaTHO, 3alMCH JOJDKHBI OBITh
JTAKOHUYHBIMH.
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4. OT4€T 0 mpoBeAEHHON paboTe MPOBEPSIET U MOANKCHIBACT MIPENOIaBATENb.

5. K cnade 3auéra no nabopaTopHOMY MPAKTUKYyMY JOIMYCKAIOTCS CTYIEHTHI, BBIIIOJ-
HUBILKE U TOJIKCABIINE Y MPETOIaBaTels Bce JOMAIIHUE U JabopaTOpHbIe pabOTH,
C/IaBIIME KOJUIOKBHYMBI, aKTUBHO y4acTBOBAaBIINE B pa00OTE CEMUHAPOB.

6. CTyneHThl, MOMyYHBIINE 3a4€T MO JIAOOPATOPHOMY MPAKTHUKYMY, AOMYCKAIOTCS K
c/1aue ’K3aMeHa Mo Kypcy OMOXHMHS.



XUMHNYECKAA ITPUPOJA BEJIKA

benku npenctaBisitoT coO00i BBICOKOMOJIEKYJISIPHBIE MOJIMMEPHBIE OpraHuye-
CKH€ COEIMHEHUS, TOCTPOCHHBIE U3 aMUHOKHUCIOT. AMHHOKHCIIOTHI B MOJIEKYJIe Oell-
Ka COEJIMHEHBI MEXAY cCO00M NEeNTUAHBIMU CBS3SIMHU, 00pa3ys MOJIUIENTHIHBIE LIETIH.
[lenTuaHas CBSI3b BO3HUKAET MEXy KapOOKCHIBHOM TPYIIION OAHOW aMUHOKHCIIOTHI
¥ aMUHOTPYIION JPYTroM, 4TO COMPOBOXKIAETCS BBIIEICHHUEM MOJIEKYJbI BOAbL. O0-
pa3oBaHUE ATOM CBSI3U MEXAY JBYMsI aMUHOKHUCJIOTaMH (HAIpUMeEp, MEXIy TIULU-
HOM U aJJaHWHOM) MO>KHO TPEJCTABUTH CIEAYIOLUIUM 00pa3oM:

H
CH,-COOH+HN-CH-COOH —» CH,-CO-NH-CH-COOH
| | | |
NH. CHjs NH, CHs;
TJIALAH alaHnH aurentu (TIMInI-aTaHuH)

[Ipyu MOTHOM TUAPOIUTUYECKOM PACIICTIIICHUH OETKOBOM MOJIEKYJIbI IPOUCXO-
JUT pa3pblB MENTUAHBIX CBA3EH U 00pazoBaHue cMecH L-aMHUHOKHCTIOT.
OrpoMHoe pa3zHooOpa3ue OENKOB B MPUPOJE ONPENETSAETCSs UX aMHUHOKHCIIOT-
HBIM COCTaBOM U TIOPSIIKOM PACTIOJI0KEHUSI aMUHOKHCIIOT B MOJIMTIENTHIHON IIETIH.
B Genkax paznu4aroT HECKOJIBKO YPOBHEH CTPYKTYPHOU OpraHU3aIiH, a IMEHHO
WX MEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO U YETBEPTUUHYIO CTPYKTYPHI.
IlepBuuHas cTpykTypa Oesika, OMpEeAeNseTcs YMCIOM U MOCIeA0BATEIbHOCTHIO

AMHUHOKHUCJIOTHBIX OCTAaTKOB, COCMHEHHBIX MEXIy COOOM MpH IMOMOIIX MENTHIHBIX
CBA3EMN.
BTopuuHas cTpykTypa BO3HHMKAaeT 3a CYET 0Opa30BaHUsS BOIOPOIHBIX CBs3CH

Mexay rpymmamu N—-H u O=C maHHO# MOJUIIENITUIHOM 1NN, YTO MPUBOAUT K YIIO-
PAIOYECHHOMY PACIIOJIOKEHUI0 THOKON MOJUTIENTUAHON LeNMH B BHUJE CIUPATLHON
WJIA CKJIQAYaTOU CTPYKTYPBI.

TpernuHas cTpykTypa BO3HHKAET B pe3yjbTaTe B3aUMOCHCTBUS MEXKIYy OOKO-

BBIMU LIETISIMM AMUHOKHCIIOTHBIX OCTaTKOB MOJUIIENTUAHBIX Lenei. K Takum B3an-
MOJCHCTBUSIM OTHOCSITCS BOJOPOJHBIE CBSI3U, BaH-IIEP-BAalbCOBBI CHJIBbI, JHCYJIb-
bumgabie (-S—S—) CBSI3U, MOHHBIE, MOSBISIONMIUECS MEXIY MOJOKUTEIHHO 3apsKEH-
HBIMHU PaJIMKAILHBIMUA AMUHOTPYIITIIAMH JHAMAHOMOHOKapOOHOBBIX KUCIOT — (-NH3")
U OTPUIIATENIbHO 3apsHDKEHHBIMU PAIMKAIBHBIMA KapOOKCHIIBHBIMU TPYIIIAMHU JIUKap-
060HOBbIX aMUHOKHUCIOT ( -COC- ) U T.1. B pe3yJbTaTe TaKUX B3aUMOACHCTBUMN MOJH-
MENTUHAS LENb CBEPTHIBAETCS OUYEHb CIIOXKHBIM, HO BMECTE C TEM CTPOIO OIpere-
JIEHHBIM 00pa3zoM, IpuodpeTasi XapaKTepHYI0 MPOCTPAHCTBEHHYIO KOH(PHUIYpALHIO.
W, HakoHelU, MEXMOJEKYJSIPHbIE B3aUMOJEUCTBHUS MEXIY OTIAECIbHBIMH IOJIMIIEN-
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TUIHBIMH TEMSAMH, OOJAJAONIMMH BTOPUYHOW M TPETHYHON CTPYKTYpOH, MOTYT
NPUBOJNTH K OOPa30BAHMIO arperaTtos, T.€. K BOBHUKHOBEHUIO YETBEPTUYHON CTPYK-
TYphbI OeJiKa.

Crpykrypa O€IKOBOH MOJICKYJIbl OYCHBb JaOWIbHA W JIETKO pPa3pyIIaeTcs IO

BJIMAHUCM PaA3JIMIHBIX (I)I/I3I/I‘-ICCKI/IX H XUMHUYCCKHX BOSI[GfICTBHfI, B PC3YyJIbTATC 4YCTO
U3MEHSIOTCS €€ OMOJIOTHUECKHE U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IG CBOMCTBA.

JlabopaTopHnasi padora Nel.
Tema: IIBeTHbIE peakuum Ha OeJIKHU.
Hean pa6orei: [103HAKOMUTCS CO CTPYKTYpOil OejKa, ero XMMHYECKOM MPUPOIbI, a
TaK)Ke C METOJIaMH OOHAPYKEHUsT OCIIKOB.
®opmupyembie komnerenmuu: YK-1, OITK-2.

[IpucyrcTBue Genka B OMOJOrMYECKUX OOBEKTaX WJIM PacTBOpaX MOXKHO OOHa-
PYXXHUTh C MOMOIIBIO BETHBIX PEaKIIMii, KOTOPhIE 00YCIIOBJICHBI HAJIMYUEM aMHUHO-
KHUCJIOT B O€JiKe, MX ceu@UUecKUMH IpyninaMy WK NEeNTUIHBIMU CBSA3SIMH.

CyliecTByIOT YHUBEpPCAJbHbIE ILIBETHBIC PEAKIMU, KOTOPHIE NAaIOT BCE OCJIKHU
(buopetoBa, HUHTHAPUHOBas ). Kpome Toro, umerorcs crienuduueckue peakinum, Ko-
TOpasi 00yCJIOBJIEHbI HAJIMYMEM TOJBKO OMpPE/IEIEHHBIM aMUHOKUCIOT B MOJIEKYJIE
Oenka (kcantomporenHoBas, Mwuiona, @onis u 1p.); psAa aMUHOKUCIOT MOXKHO OT-
KpPBbITh YKa3aHHBIMM PEaKTUBAMU M B YUCTBHIX pacTBOpaX aMUHOKUCIOT. Ha ocHOBa-
HUU HEKOTOPBIX I[BETHBIX pEaKIUuil pa3pabOTaHbl METO/Abl KOJIMYECTBEHHOTO OMpe/ie-
JieHust OEJIKOB U aMUHOKHUCIIOT, KOTOPbIE IITUPOKO MCIOJIB3YIOTCS B OMOXUMUYECKUX
nabopaTtopusx. [[BeTHbIE peakIuy MPOBOSAT C pacTBOPaMU SIMYHOTO OeNka U Keja-
THHA, UMEIOLLINUX PA3JIMYHbI AMUHOKHUCIIOTHBIM COCTaB.

A. BUYPETOBASA PEAKIIUA

B menounoit cpene B MpUCYTCTBUU COJICH MEIU pacTBOPHI Oelika MpruoOpeTaroT
(HONETOBBIN LBET ¢ KPACHBIM WM CUHUM OTTEHKOM, 3aBUCSIIMM OT KOJIMYECTBA
MEeNTUIHBIX CBsI3eH B MoJjekyse Oenka. Takyro peakiuio JaloT BCe OCIKU, a TaKXKe
MPOJYKTHI UX HEMOJHOTO THAPOJU3a — MENTOHBI U TMO-

//{ g JIMTIENTH/IBI, COAEPIKAIINE HE MEHEE JBYX IENTHIHBIX

R—— CH—C, cBsi3eil. BuyperoBast peakiiusi 00yCIIOBJICHA HATUYNEM B
I o  0eiKe IeNTHIHBIX CBA3EH, KOTOPBIE B IIENOYHOI cpene
H,oNo C/: 00pa3yroT CEPHOKHUCIION MEIBIO OKPAIIEHBI KOMITIEKCHI.
H N—" \ BUypETOBYIO PEAKIIMIO TAKXKE JAIOT PsiJi AMHHOKHUC-

2 O  JIOT, TIO-BHIMMOMY, 3a CYeT OOpa3oBaHUS KOMIUIEKCA

// BHJIA:

O Xona pabotel. B onHYy mpoOMpKy HaIWBAKOT MATHh Ka-
nenb 1% pacTBopa ssmgHOTO O€NKa, B APYTyHO — 5 Ka-
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nenb 1% pacTBopa kenatunbl. B kaxayio npobupky nobasisitor o 10 xanens 10%
pacTtBopa eaxoro Hatpa u 1o 1 xamie 1% pactBopa cynbdarta meau. B Toii u npyroi
IpoOUpKe MOSBIAETCS KPacHO-(hHOIETOBOE UM CHHE-(PHOJIETOBOE OKpaIIUBaHHE.

b. HUHI'MIPUHOBAS PEAKIIUA

benkn, monunenTuabl, a TaK)Ke CBOOOJHBIC ¢ -aMUHOKHUCIIOTHI JTAIOT CUHEE WIIH
buroIeToOBOE OKpalIMBaHUE ¢ HUHTHAPHUHOM (TPUKETOTUIPUHICHTHpaTOM). Peakius
XapakTepHa [JI1 aMUHOTPYNI B «-TOJOXEHUW W OOYCIIOBJIGHAa HAJIMYUEM « -
aMHUHOKHCJIOT B MOJICKYJIe OelKa.

[Ipu HarpeBanuu Oe€jika C BOJHBIM PAcCTBOPOM HUHTHAPUHA AMUHOKHUCIIOTHI
OKHUCIIAIOTCA U pacmnaaaroTcs, o0pasys JBYOKHCh yriiepoja, aMMHUAK U COOTBETCTBY-
FOIIIMU aJIBJIETHI;

o)
F 0 —
R—-——C'H—-—C< + 0
OH
o
O
> OH

o)
R— c{ +CO, + NH,, +
H

O
BoccraHOBiEHHBI HUHTUAPUH KOHJACHCUPYETCS C aMMHAKOM U OKHCIIEHHOU
MOJIEKYJIOM HUHTHApPWHA, 00pa3ys KpacuTelb THIAa MypeKkcuaa (HUOIeTOBO-CUHETO
[IBETA:

o 0
O +NH +
H _—

o 0

0 0

N
H
_—
o) 0

Xon pabotel. B oxny mpoOupky BHOcAT 5 kamenb 1% pacTBopa SMYHOrO Oelka, B

apyryto- 5 kamenb 1% pacTBopa xenatuHbl. B KaxIyro mpoOupKy 100aBisIOT 10 3
karu 0,5 % pacTBopa HUHTUAPHHA U HarPeBAIOT 10 KulleHus. Yepes3 aBe-Tpu MUHY-
Thl B 00eHx MpoOUpKax MOSBISETCS PO30BOE, KPacHOE, a 3aTeM CHHe-(HOJIEeTOBOE
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OKpallMBaHUE.
B. KCAHTOITPOTEMHOBAS PEAKIIUA

[Tpu noGaBieHnn kK pacTBOpy Oe€iKa KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI Oe-
JIOK CHAydajla BBINIAJAaeT B OCAJNOK, a 3aT€M IIPU HArPEBAHUMU PACTBOPSIETCA U KUI-
KOCTb OKpAIlMBAETCS B JKEJITHIMA I[BET. JTa PEAKUUS HA3bIBAETCS KCAHTOIPOTEHHO-
BOI1; OHA yKa3bIBaeT HA MIPUCYTCTBHUE B OEIKE apOMATUYECKUX AMHUHOKUCTIOT ((heHuI-
aJlaHVHa, TUPO3UHA, TPUNITO(paHa) U OCHOBaHA Ha 00pa30BaHUM HUTPOIIPOU3BOIHBIX
3TUX AMHHOKHCIIOT.

Peakuust xapakrepHa Juisi O€H30JIBHOTO si/ipa LUKJIMYECKUX aMUHOKHUCIIOT, KOTO-
phie pu 00pabOTKe KOHILIEHTPUPOBAHHOM a30THOM KHUCIOTOW MOABEPTalOTCsl HUTPO-

BaHHUIO:
aHHIO o OH
oH Xy o
o "o
+ 2HO
_’ 2
+ HNO,
(AT CHy—CH— COOH
CH—CH—CZ
H NH

HuTtponpounsBogHble aMUHOKHCIIOT B IIEJIOUHON cpesie 00pasyroT COJIM XHUHOU-
HOM CTPYKTYpBI, OKpAlLIEHHBIE B OPAHKEBBIN LIBET:

OH OH
9] 0\ O
Xy N >N N
o~ ~o o 0
NH,OH
“HO
CHy—CH~— COOH CH;—CH— COOH
NH NH

AHanornyHO NPOTEKAET peakiusi HUTpPOBaHUS TpunTodaHa U (peHuIaIaHuHA
(nocnegnuil HUTpYyeTCs TpynHee). KCaHTOMPOTEeHHOBYIO peakluio JalT MOYTH BCE
OeJIKM; UCKIIIOYEHHE COCTAaBJISIOT KIYHNEHH U CallbMUH (M3 TPYMIBI MPOTAMUHOB) U
JKEJJaTUHA, B MOJIEKYJIE KOTOPBIX IOYTH MOJHOCTBIO OTCYTCTBYIOT apOMaTHYECKHE
AMHUHOKHCJIOTBI.

Xona pabotel. B ogny mpoOupky HanmuBaroT 5 kamnens 17% pacTBopa sudHOTO Oenka,
BO BTOpyIo — 5 Kanenb 1% pactBopa xenaTtunbl. B 00e mpoOupku 100aBisioT no 3
Karuii KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI U (OCTOPOKHO) HarpeBaroT. B mpo-
OMpKE C SAMYHBIM OENKOM HUIKOCTh OKpAILMBAETCS B JIMMOHHO-KEJNTHIN LIBET, a B
NpoOMpKe € >KENATUHOM MOSBIISETCS €/1Ba 3aMETHOE OJIETHO-)KENTOe OKpaIlMBaHHE
(00ycnoBieHHOE HE3HAYUTENHFHOM MPUMECHIO APYTUX OENKOB), T.K. )KeJIaTHHA MOYTH
HE COACPXKUT apOMaTUYECKUX KHUCHOT. [IpoOupku oxmakaaroT, Mmociie 3TOro B HHUX
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OCTOPOKHO J00aBIsIIOT MO 10 Kaneab KOHIEHTPUPOBAHHOIO PACTBOPA aMMHUAKa WUJITU
30% pactBOpa enkoro HaTpa. B mpobupke ¢ SMUHBIM OEJIKOM >KeJTasi OKpacka rnepe-
XOJIUT B OPAHKEBYIO.

I'. PEAKIIUSA MUJIJIOHA

[Tpu noGaBnenun k pacTBopy Oenka peakTuBa MusuioHa (pacTBOp pTYyTH B a30T-
HOM KHCIJIOTE, COAEprKallell a30THCTYI0 KHUCIOTY) OEJOK BBINAJAET B OCAZO0K, KOTO-
PBIii IPU HArpEeBaHUM MPUOOPETAET KPACHO-KOPUUYHEBBIN IBET.

Peakiusi 00ycioBiieHa HaMYMEM B O€JIKE€ aMUHOKUCIOTHI TUPO3UHA, UMEIOLIEH
dbeHoNbHOE SAPO, KOTOPOE MPH B3aUMOJCHCTBUU C peakTUBOM MuJuioHa oOpasyeT
OKpAILIEHHYIO COJIb CBOET0 HUTPOIPOU3BOIHOIO:

OH O
OHg
O,N N<
) 0
HNO , + HgNO 4
3 2
2H,0
CH;—CH— COOH CH—CH— COOH
NH NH ,

-

PBIX HE coziepKaT TUPO3WHA (KeJlaThHA, KITYTIEHH).

CBOOOMHBIN TUPO3UH pearupyeT ¢ peakTMBOM MWIOHA aHAJOTUYHO, HO MPHU
ATOM HE 00pa3yeTcs 0cajKa, a pacTBOp NPUOOPETAEeT KPACHBIHN IBET.
Xoxa pabotel. B oqny npobupky BHocaT 10 kamens 1% pacTBopa SM4HOTO O€nka, B

npyryto — 10 kanens 1% pactBopa xenatuHbl. B kaxayro npoOUpKy HpUOABISIIOT
no 1-2 xamum peaktrBa MuiIoHa M OCTOPOXKHO HarpeBaroT. B mpoOupke ¢ SMUHbIM
0eKoM 0caok Oeska mpruoOpeTaeT KpacCHO-KOPUYHEBBIN I[BET, B MPOOUPKE C Keja-
TUHOW KMJIKOCTh OCTaeTCsl OECIIBETHOM, MOCKOJIBbKY 3TOT O€JOK MOYTH HE COJEPIKUT
apOMaTHUYECKNX AMUHOKHUCIIOT, UJIU CJIETKA YKEITEET, €CIIH JKEJIATUHA COAEPKUT IIPU-
MECH JIpYTUX OEJKOB.

1. PEAKLIASI ®OJIS

[Ipu noGaBneHnu K pacTBopy Oejika KPEnKOM KON HIENI0YH, YKCYCHOKHCIIOTO
CBUHIIA U TIOCJICAYIOLEM KUIISTYUEHUU PACTBOP HAaUMHAET TeMHeTh. Peakius o0yciioB-
JIeHa MPUCYTCTBUEM B Oalike cepycoAepKalluX aMUHOKUCIIOT; HUCTENHA, IMCTENHA U
METHOHUHA. DTH aMUHOKHUCIIOTHI TP HarpeBaHWU B MPUCYTCTBUHU KPEMKOH ILIEI0YN
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pa3pylarTcs, 00pa3ysi CEpHUCTBINA HATPHIA:

CH,-SH CH,-OH

| |
CH-NH, + 2NaOH —» CH-NH, + NaS + H;0

C|300H éOOH
OUCTENH CEpUH
YKCYCHOKHCIBIM CBUHEI pearupyeT co LIENI0Ubi0 ¢ 00pa3oBaHUEM ILTIOMOUTA
HATpPHUS:
(CH;COO),Pb + 2NaOH — Pb (ONa), + 2CH3;COOH
CepHUCTBIN HATpUM NpU B3aUMOJEHCTBUU C TUTFOMOMTOM OOpa3yeT 4epHbIN

0Caa0K CCPHUCTOTO CBMHIIA:
Na;S + Pb(ONa), + 2H,0 — PbS | + 4 NaOH

YyepHbI ocanok

Xoxa paboTel. B onHy npobupky HanmuBaroT 5 kanenb 1% pactBopa ssuuHOro Oenka,
BO BTOPYIO - 5 kanenb 1% pactBopa xenatunbl. B kaxayto npoOupKy 100aBIsSIOT 10
5 kanenb 30% pacTBopa enkoro Hatpa v no 1 kamie 5% pacTBopa YKCYCHOKHCIIOTO
cBUHIA. [IpM MHTEHCHMBHOM KHIISTYEHUU YKUJKOCTh B MPOOUPKE C SHYHBIM OCIKOM
TEMHEET, 00pa3ysi YEPHBIM 0CaJ0K CEPHUCTOrO CBUHIIA. B mpoOupke c KeIaTHHOM
YEpHOTO OcajJika He 00pa3yeTcs, TaKk KakK >KeJlaTMHa IMOYTH HE COIEPXKHUT Cepyco-
JEPKAIUX aMUHOKHUCIIOT.

KOHTPOJIBHBIE 3AJIAHUA:
BriGepute npaBUiIbHBIE OTBETHI:

HeiitpanbHoli aMUHOKHMCIIOTON SBJISIETCSA: a) apTUHUH; O) JIM3WH; B) aJlaHUH; T)
acrapruHoBas KUCJIOTA; 1) TUCTUAMH.

OnTuyeckol aKTUBHOCTHIO HE O0JIaJBET: a) JICWIMH; O) anaHWH; B) TIULUH; T)
LIUCTEUH; 1) ApTUHUH.

Cepyconepxaiield aMUHOKUCIIOTON SIBIIIETCA: a) TPEOHWH; 0) TOMOITMCTEWH; B)
TpunTodan; T) TIyTaTHOH; 1) THPO3HH.

B cocTtaBe OBJIKOB MOCTOSTHHO BCTPEYAETCS: a) OKCUTIPOJIUH; 0) BaJIMH; B) raMMa-
aMUHOMACIIsIHasl KUCTI0Ta; I') OeTTa-aJaHuH; 1) HOPJICHLIKH.

JucynbhuIHyI0 CBS3b COJECPKUT AMHUHOKHUCIIOTA: a) JIM3WH; 0) METHOHUH; B)
TOMOIIMCTENH; T') IIUCTEeUH; ) IUCTHH.

AMMHOKHCIIOTOW HE SIBISETCA: a) JISHIIMH; 0) BaJlMH; B) XOJIMH, T') JU3UH; J) aja-
HUH.

B npouiecce rumponuza 6enka: a) ymeHbInaeTcss kKoimmdectBo cBooomaabpx COOH-
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rpymnm; 0) yBeTUYMBAeTCS KOJIMYECTBO CBOOOHBIX aMUHOTPYII; B) pe3ko nagaet pH
pacTBOpa; r) 00pa3yroTcs MENTUIHBIE CBS3U; 1) BbIAEIAETCS ra3000pa3HbIi a30T.

®U3NKO-XUMHUUYECKHUE CBOMCTBA BEJKA

benkn — BBICOKOMOJIEKYJISIPHBIE COEAUHEHUsS (MX MOJIEKYJSIPHBI BEC KOJEO-
JIETCSl OT HECKOJIBKUX THICSY JI0 JIECATKOB MUJUIMOHOB), OOJBIIMHCTBO MX 00JaaaeT
rUAPO(PUILHBIMHA CBONCTBAMHU, T.€. OHU UMEIOT OOJIBIIOE CPOJCTBO K BOJIE.

[To coBpeMeHHBIM MPECTABICHUSIM PACTBOPHI OCIKOB SIBJISIOTCS UCTUHHBIMU
pactBopami, [Tockosbky pazmep OENKOBBIX MOJIEKYJI COOTBETCTBYET pa3Mepam KoJ-
JIOUJIHBIX PACTBOPOB.

B orpakeHHOM cBeTe OHM oONaleCUUPYIOT, AatoT 3hdext Tunnans (mpu O0KO-
BOM OCBEIIEHUH BUIECH CBETAUIUICS KOHYC),

YacTuiibl 6eska He CIIOCOOHBI MPOHUKATh YEPE3 MOTYNPOHUIIAEMbIE MEMOPAHBI.

Konnougneie pactBopel Oenka JTOCTATOYHO yCTOWYUBBI. Takas cTaOWUIBHOCTD
OEJIKOBBIX pacTBOPOB OOYCIIOBJIEHA IBYMsI OCHOBHBIMH (paKTOpaMu: BO-NIEPBbIX, O€JI-
KOBasl YaCTHUIlAa HECET 3JIEKTPUUECKUU 3apsl, U, BO-BTOPBIX, BOKPYT OEIKOBOM MOJIe-
KyJIbl 00pa3yeTcs IUIOTHAs BOJIHAsi 000JI0UKa, COCTOAIAsT U3 HECKOJIBKUX CJIOEB, YTO
MPENATCTBYET Koaryysiiuu (00beIMHEHHIO) OCIKOBBIX MOJIEKYJ U BBIMAJICHUIO UX B
ocanok. [IpucyrcTBue BOJHONW OOOJOUYKH OOBSICHAETCS HAJIMYMEM Ha MOBEPXHOCTU
OEJIKOBOM MOJIEKYJIbl OOJBIIOT0 KOJIWYECTBA TUAPOPUIBHBIX MOJISPHBIX TPYIII, CBA-
3bIBAIOIINX YACTHUIBI BOJIBI.

Hanuuue snexTpuueckoro 3apsaa 00yciaoBIE€HO COCOOHOCTBHIO OETKOBOM MoJie-
KyJibl JHCCOLIMUPOBATH B BOJHBIX PacTBOpax W JaBaTh HOHBI. benku, kak u ux
CTPYKTYpPHBIE 3JIEMEHThl — aMHHOKHCIIOTHI, Oyiarogapsi OAHOBPEMEHHOMY IPUCYT-
ctButo COOH-rpynmn) kucnotHbix) 1 NHy — rpynn (OCHOBHBIX) SIBISiFOTCST am$OIIn-
TaMu (aM(OTEPHBIMU ANEKTHOITUTAMU ):

COOH COO

/ /
R — R
\ \
NH; NH;"
B xwucnoit cpene oHM IMPOSIBIISIIOT OCHOBHBIE CBOMCTBA M HECYT IMOJIOKUTEIIbHBIN
3apan (KaTUOHBI): COO COOH
/ /
R + H* - R
\ \
NH, NHs3*

B menouHoi cpene OHM NMPOSBISIIOT KUCIOTHBIE CBOMCTBA, HECYT OTPULIATEIIb-
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HBII 3apsi] (AaHUOHBI):

COO COOH
/ /
R + OH — R + H,O
\ \
NH;* NH;

[TockonpKy OCNKH UMEIOT Pa3IuYHBIA AMHHOKHCIIOTHBIN COCTaB, TO B 3aBUCHUMO-
CTH OT IpeoOafaHusl B MOJIEKyJie Oeslka JUKapOOHOBBIX aMUHOKUCIOT (TJyTaMHUHO-
BOI1, acraparnHOBOW) WM TUaMHUHOMOHOKapOOHOBBIX aMMHOKUCIOT (JIM3UHA, apTU-
HUHA) OEJIKU B BOJAHBIX pacTBOpax 00JIaJaloT, COOTBETCTBEHHO, CBOMCTBAMHU CJIA0BIX
KHCJIOT WX c1a0bIX OCHOBAaHUH. BOJNBIIMHCTBO MPUPOIHBIX OEIKOB UMEIOT KUCIBIN
xapakTep (aapOyMHHBI, TJIOOYJIMHBI) U B BOJHOM PAacTBOPE HECYT OTPULATEIbHBIN
3aps]l; OCHOBHBIE O€JKHM (MPOTaMHUHBI, TMCTOHBI) B BOJHOM PAacTBOPE HECYT MOJIOKHU-
TEJIbHBIN 3apsi.

CxeMaTu4yecky 3TO MOYKHO MPEJACTABUTh CIEAYIOIIUM 00pa3oM:

X — ++
COO CO0-
R—-——-/COO RZ— COO"
- (O
| N | .
COO COO

NH

NH3

W+
l

[Ipu nobGaBiieHUH KUCIOTHI K BOJHOMY PacTBOPY O€lika €ro KUCJIOTHAs JUCCOLIH-
aIusl MOHWYKAETCS, COTJIACHO 3aKOHY JEHCTBUS Macc, OCHOBHAS K€ IUCCOIUAIIUS CO-
OTBETCTBEHHO IMOBBIIIACTCS, HACTYNAET MOMEHT, KOT/Ia KUCIOTHAS TUCCOIMAITUS JIe-
JIAeTCsl paBHOW OCHOBHOM; OOUIUI 3apsi OEIKOBOW MOJIEKYJIbI IPU 3TOM CTaHOBUTCS
HalMEHBIIMM, TaK KaKk B 3TOM Cilydae OeJKoBasi 4acTHIla HECET Ha cebe paBHOE KO-
JUYECTBO TOJIOKUTEIBHBIX W OTPHIIATEILHBIX 3apsiOB, YPaBHOBEIIMBAIOIINX APYT
npyra. [lpu ganpHemeM 100aBIEHUN KUCIOTHI KUCIOTHAS JTUCCOIHAITNS OeKa ere
OOJIBIIIE TOSABIISIETCS U O€JIOK MPUOOPETAET MOJIOKUTEIBHBIN 3apsi] (KATHOH); TAKUM
00pe3oM, MPOUCXOIUT Tepe3apsiiKa KOJITOUIHBIX yacTull. HaoGopoT, nmpu aeicTBun
IeJI0YEeH TOHMKACTCSI OCHOBHASI U YCUJIMBACTCA KUCJOTHAS AUCCOLUANNS, U OCJIOK
3apspKaeTcs OTpHIaTesibHO. Takoe 3HaueHne pH, mpu KOTOPOM YacTHUIIBI Oelika HECYT
pPaBHOE KOJHMYECTBO IMOJIOKHUTEIBHBIX U OTPUIIATEIBHBIX 3apsI0B (OCITOK HAXO0 UTCS
B M303JICKTPUYECKOM COCTOSIHUH), HA3bIBACTCS H303JICKTPUUYECKON Toukoil. B u3o-

BHeKTqueCKOﬁ TOUYKE OCJIOK JIETKO BbBIITaAaCcT B OCAJ0K. DTO MOKHO OOBSICHUTD TEM,
4TO B U303JICKTPUICCKOM COCTOAHHUN OEJI0K JIUIIIaeTCs OAHOI'O U3 CTa6I/IJ'II/IBI/Ip}IIOHII/IX
(baKTOPOB U BCJICACTBUC CHATHUA 3apsaaa HPCKpallacTCdad B3aMMOOTTAJIKMBAHHC Ya-
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CTHII;, TIOJ] BIMSTHUEM MEXMOJICKYJISIPHBIX CHJI MPUTSHKCHUS TaKHe YaCTHIIBI 00pa3y-
10T O0JIee KpYIHBIE arperarthl U BHIMIAIAI0T B OCAJIOK.

Ocaxnenue Oenka U3 pacTBOpa MOXKET OBITh JJOCTUTHYTO MHOTUMH pa3sHOOOpas3-
HBIMU TIpUeMaMu. PeaknusMu ocaxIeHUs UCTIONb3YIOTCS I OOHApYKEHUs Oeska B
pacTBope, IS pa3AeiieHus] OCTKOBBIX (PpaKIuii, a TaKXKe I MOTydeHus: 0e30eKo-
BBbIX (pUITBTPATOB.

JlabopaTtopnas paGora Ne 2
Tema: Peaknuu ocakaeHus 0eJIKOB
Heab padoTbl: 03HAKOMUTHCS € (PUBUKO-XUMUYECKUMHU CBOMCTBAMU OEJIKOB U 00pa-
TUTh BHUMaHHE HA PEAKIINH OCaXKIeHUE OEIKOB.
®opmupyembie kommnerenmuu: YK-1, OITK-2.

JUist ocaxkaeHusi Oenka HyXHO JIMIIUTH €ro ()aKTOpOB, YJAEPKHBAIOLIUX €ro B
pacTBOpE, MCHOJb3Ysl Pa3IMYHbIE areHTbl, CHIKAIOIIME 3apsij WM pa3pyllarolinue
TUAPATHYIO 000J0YKY OEJIKOBOI YaCTHIIHI.

[Ipu u3ydeHun peakuuii ocaxaeHus Oeika ciaeayeT MO3HAKOMUTHCS C TIOHATUEM
JeHaTypauuu. benku nox BIusHUEM M3MeHeHUs pH, NOBBILIEHUs TeMIIEpaTyphl, 13-

JyYEHUs Pa3IMYHBIX JUIMH BOJIH, PAJUMOAKTUBHOTO M3IYUYEHHUS, & TAKXKE psAja XUMHU-
YECKHUX BEIICCTB (OPraHWYECKUE PACTBOPUTEIH, TSHKEIBIC METAUTBl M Jp.) TPETISIT-
CTBYIOT TJIyOOKHE M3MEHEHHUS B TPAHCIIOPTHOW HATUBHON CTPYKTYpE MOJIEKYINBI, B
pe3ynbTaTe KOTOPBIX CIIOCOOHOCTH OeTKa pacTBOPATHCS B OOBIYHBIX JIJIST HUX PacTBO-
puTensix (Boja, COJEBBIE PAacTBOPHI M JIp.). Belku mpu 3TOM TEpSIIOT CBOM THAPO-
¢dbuabHBIE CBOICTBA U IpHOOpeTaroT ruApodooHbie. [lenTunnbie cBs3u B OeIKax npu
JIeHATypalliy He THAPOJIU3YIOTCS.

dakTUYECKH TIPOIIeCC JACHATypaluu Oejka CBOAMTCS K pa3pylICeHUI0 HATUBHOU
BTOPUYHOMN U TPETHUUHOMN CTPYKTYpPHI O€JKa, pu ATOM OeTKOBas MOJIeKyJa, Kak, mpa-
BUJIO, TEPSIET CBOM OMOJIOTUYECKIE CBOMCTBRA.

Peakumu ocaxaenns O0eTkoB BechbMa pa3HOOOpPa3HBI, OJHAKO MX MOXHO pasjie-
JIUTH Ha JIBE TPYIIITHI:

MPAKTUYECKU HEOOPATUMBIEC PEAKITUN OCAKICHHSI, TIPU KOTOPBIX OENKH mpeTeprie-
BAIOT TJIyOOKHE M3MEHEHUSI U HE MOTYT ObITh BHOBH PACTBOPEHBI B TIEPBOHAYAIEHOM
pactBoputene. B aTom cinyudae HacTymaeT neHarypamus Oenka. K HeoOpaTumbiM pe-
aKIMSIM OTHOCSITCSL OCAKJEHHE OeliKa COJSIMHU TSKENBIX METAJIOB, ajJKaJOWIHBIMU
peakTHBaMH, MUHEPAJIbHBIMA W OPTaHWYECKHMMH KHCIOTAMH W OCKJICHUE TIpH
HarpeBaHNH,

oOpaTUMBIC PEAKIIMN OCAXIACHHS, IPH KOTOPBIX OCaKIAaeMbIe OCIIKH HE IOIBEp-
raroTcs TIyO0OKUM U3MEHEHHSM U TI09TOMY TOJydaeMble 0CaIKu OEITKOB MOTYT OBITH
PacTBOPEHBI B IEPBOHAYAIHLHOM pacTBOpHUTENe. MoseKkya OeiKa Mpu dTOM COXpaHsi-
€T CBOM INMEePBOHAYAIbHBIC HATUBHBIC, BKIFOYAsl OMOIOTHYECKUE, CBOMCTBA M HE TIOJI-
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BEpPraercs 3aMETHOW TMHATYPALIUH.

K o0paTHpIM peakuysM OCaXXJI€HUs CIEAYET OTHECTH OCaXJACHHUE OENKOB Op-
TFaHUYECKUMHU PaCTBOPUTEISIMU (CIIMPTOM, allETOHOM) U BbICAIMBaHHUE OEJIKOB - Oca-
KJICHHUE M0/ BIIMSHHUEM KOHLEHTPUPOBAHHBIX PAaCTBOPOB HEHUTPAJIBHBIX COJICH:
NH4C|, N&Cl, (NH4)SO4 u Jp.

A. Ocaxaenue 0ejika IpU HarpeBaHUM

[Toutn Bee Oenku aeHaTypupyroT npu HarpeBanuu (50-55°C u Bbime). Mexa-
HU3M TEIUIOBOM JEHATYpAIlMU CBSI3aH C MEPECTPONKON CTPYKTYphl OEIKOBOW MoJie-
KYJIbI, B pe3yJIbTaTe KOTOPON OEJIOK TepseT CBOU HATHBHbBIE CBOMCTBA, YMEHbBILIAETCS
€ro pacTBOPUMOCTh (YMEHBIIEHHUE THJIPO(PUIBHBIX CBOMCTB BENET K HAPYIIECHUIO
TUAPATHON 000JIOUKN).

Xoa pabotel. B 5 nponymepoBaHHbIX mpoOupok HanuBaroT 1o 10 xamens 1% pac-
TBOpA SIMYHOTO OeKa.

CopepxuMoe TepBOil MPOOMPKH HArpeBalOT Ha ra3oBOil ropenke. JKuakocTb
MyTHEET, HO T.K. YaCTHUI[bl J€HATYPHUPOBAHHOTO Oelka HECYT 3apsjl, OHU yJIepKUBa-
IOTCS BO B3BEIICHHOM COCTOSTHUU (SIMYHBIN aqbOyMUH SIBIIIETCS KUCIBIM OCIKOM U B
HEUTpAJILHOM CpeJie 3apsKaeTcs OTPUIIATENBLHO).

B npobupky 2 nobdasnstot 1 kammo 1% pacTBopa yKCyCHOM KUCIOTHI U Harpe-
BalOT. Brimanaer ocagok Oeyika BCIEACTBUE TOrO, YTO OEJOK TEpsieT 3apsi U MpH-
OJIMKaeTCs K U303JIEKTPUUYECKOMY COCTOSTHUIO.

B npoOupky 3 nobasnsitoT 1 kammo 10% pacTBopa yKCYCHOM KHCIOTBI U CO-
nep>xxumoe HarpeBaroT. Ocajnka Oesika He oOpasyeTrcs Ja)xe NP KUISYCHHH, T.K. B
CUWJIBHO KHCJIOM CpeJie YacCTHUIIbl OeJiKa Mepe3apsuKaloTcs, MpUoopeTasi MoJI0KUTEb-
HBIW 3apsi]l.

B nmpobupky 4 nobGasmstor 1 karmo 10% pacTBopa yKCYCHOM KUCHOTHI U 1
KaIuTi0 HACHIIIIEHHOTO pacTBoOpa xjopuaa Hatpusa. OOpasyercst ocagok Oenka BCie-
CTBHE aJICOPOIIMU MOHOB XJIOpHJia HaTpus (0Opa3oBaHUE JBOMHOIO DJICKTPUYECKOIO
CJI0S) U HEUTpAJIM3alMK MOJOKUTEIBHOTO 3apsAia Ha YacTUIlaX OelKa.

B npo6upky 5 gobasmsitor 1 karutro 10% pacTBopa eaKoro HaTpa U HarpeBaror.
Ocanka Oenka He oOpa3yeTcst Jaxe MPH KUTISTYCHUH, T.K. B IIEJIOYHON Cpefie OTpHUIla-
TEJBHBIN 3apsi]l Ha yacTuie Oeika ycuiauBaeTcs. Pe3ynbTaTrsl paboThl BHOCAT B Tal-
TUILY.

Tabmuna 1. Ocaxnaenue O6enka npu HarpeBaHUU

K +
Hetitpans- | Cnabokucnas cpe- | Kucnas cpena ) ;Zﬂgilzg%lgl{ [Ilenounas cpe-

Has cpena | na 1% CH3COOH | 10% CH;COOH NaCl na 10% NaOH

BriBo1bI:
b. Ocaxienue 0ejika OpraHudecKMMHU PACTBOPUTEISAMHU.
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benku He pacTBOPHMBI BO MHOTHUX OPraHUYECKUX PACTBOPUTEIAX (COUPT, alle-
TOH U Jp.). OJHAKO UX OCAXJICHHE MPOUCXOJUT TOJHKO HA HEUTPAIbHBIX U CIAa0O0-
KHUCJIBIX PAacTBOPAaX U OCOOEHHO MOJHO B MPUCYTCTBUU 3JIEKTPOJIUTOB, UOHBI COJIU
CBA3BIBAIOTCA KOJUIOMAHBIMH YacTHIIAMHU OejKa, pa3pylIaloT BOJHYIO OOOJIOUKY U
TEM CaMbIM MTOHM>XKAIOT UX YCTOMYMBOCTh B PACTBOPE.

KpatkoBpeMeHHOE BO3JEHCTBUE OPIraHMYECKUX PACTBOPUTENIEH COXpaHseT Oe-
JIOK B €CTECTBEHHOM COCTOSIHHH; ITPH MPOJIOLKUTEIEHOM B3aUMOJEHCTBUU CO CIUP-
TOM O€JIOK MTOABEPraeTcs AeHaTypalu.
Xoa paboTsl. B npobupky HanuBaroT 5 kanenb 1% pactBopa ssuyHoro 6enka u 20 ka-
nejib CIHUpTa WIK aleToHa: pacTBop myTHeeT. [Ipu nqo0aBiieHUH HECKOJIBKHUX Karlelb
HaCBIIEHHOT'O PACTBOPA XJIOPUJIA HATPUS BBIMAIAET OCAA0K Oelka.

B. Ocaxnenue 0ejika KOHHEHTPUPOBAHHBIMA MUHEPAJIbHBIMU KUCJIOTAMH.
Ocaxzaenue 0enka KOHIIEHTPUPOBAHHBIMU MUHEPAIbHBIMH KHCIOTaMH (KpoMme
H3PO4) 00bsicHsIETCS KaK ABJICHUSMH JIETUAPOTAIUU OEITKOBBIX YaCTHUI U HEUTpaIH-
3alMen X 3apsioB, TaK U PSIOM JIPYTUX NpUYUH (Hampumep, JeHaTypauuen, oopa-
30BaHUEM COJH U Jp.). B n30bITKE CEpHOIN UM COISIHOM KHUCIIOT, a TaKKe MpPH M-
TEJIBHOM UX BO3JIEHCTBUU BBINABIIMNA OCAJ0K JE€HATYPUPOBAHHOTO OejKa pacTBOPS-
€Tcsl, NO-BUAMMOMY, 32 CUET Nepe3apsaKu 0enKa 1 YaCTUYHOIO TuApoian3a. B u30bIT-
K€ a30THOM KHUCIJIOTBI 3TOTO PAaCTBOPEHHUS HE MPOUCXOAUT (TOUHBIA MEXAHU3M 3TOrO
SIBJICHHSI HE YCTaHOBIICH, BO3MOHO, uTo MOH NO3  MemmaeT nepesapsake OemKoBOM
MoJIeKyJibl). Peakuus ocaxaeHus: Oeyka a30THOM KMCIOTOH MCHOJIb3YeTCsl MpU KIIH-
HUYECKUX MCCIIEIOBAHUSIX MOYM HAa MPHUCYTCTBUE U KOJWYECTBEHHOE COJIEpPKaHUE B
Hel Oernka.
Xoxa pabotel. B Tpu npobupku HanuBaroT 1o 15-20 kamenb KOHIIEHTPUPOBAHHOM CO-

JITHOM, CEpHOM M a30THOW KUCIIOTHI. 3aTEM, HaKJIOHUB MPOOUPKY MO yriioMm 45 rpa-
JIyCOB, OCTOPOKHO IO CTEHKE MPOOUPKHU (UTOOBI )KUAKOCTh HE CMEIIUBaIach) HaJIM-
BaIOT paBHBIM 00beM pacTBopa Oenka. Ha rpanuiie 1Byx ClIO€B XKUIKOCTH MOSIBIISET-
csl OcaZioK Oenka B BUJE TOHKOM MuieHKU. OCTOPOXKHO BCTpsIXMBas MPOOUPKHU, 0OHa-
PYKHUBAIOT pacTBOpeHUe Oenka (B cllydae OCaXKICHHUS COJITHOW M CEpHOM KHCIIOTa-
MH). B ipoOupke ¢ a30THOM KUCIIOTOM 0caIok Oellka He pacTBOPSICTCH.

I'. Oca:xxaenue 0ejika COJIAMM TSIZKeJIbIX MEeTaJJIOB.

[Ipu neicTBUU cojiel TSHKENBIX METAJJIOB Ha pacTBOPHI Oeika MIPOUCXOIUT JIe-
HaTypalusi 0eIKOBBIX MOJIeKyJl. OcaxIeHHe TeHaTypUpOBaHHOTO Oejika 00yCiIoBIIe-
HO aJicopOIuel TSKEIoro MeTalia Ha TOBEPXHOCTH OETKOBOM MOJIEKYJIbl U 00pa3o-
BaHUEM HEPACTBOPUMBIX KOMILIEKCOB.

CBoiicTBa OENKOB CBS3BIBATH TSKEJIBIE METAJUIbl UCMOJIB3YIOTCSA B MEAUIMH-
CKOM MpakTHKe: OCTKH MPUMEHSIOT B KAYECTBE MPOTUBOSAMS TIPU OTPABJICHUH COJISA-
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MU PpTyTH, CBUHIIA, MCIU U JIPYIUMHU MCTAJLJIAMH. benok OTpaHUYHBACT BCACBIBAHHUC

TAKCIJIIOTO MCTaJllia, O6p33y51 C HUM HCPACTBOPHUMBIC KOMILJIICKCHI.

Xoa pabotel. B Tpu npobupku BHOCAT o 5 kamnenb 1% pactBopa ssugHOro Oenka u

no 1 karuie B mepByro Npooupky 7% pactBopa cyibdara Meau, Bo BTopyro — 5% pac-

TBOpa YKCYCHOKHCJIOTO CBHHIIA, a B TpeThio — 5% HuTpaTta cepedpa. Bo Bcex mpo-

Oupkax oOpaszyercs 0CajoK.

B mepByro npobupky mobasmstor eme 5-10 kamenbs 7% pactBopa cyibdara
MeH, IpU ATOM HaOJI0ZaeTcsl pacTBOPEHHE ocajika. B TpeThio mpobupKy BHOCAT S-

10 xanens 5% pactBopa HUTpara cepedpa. PacTBopeHue ocajika He MPOUCXoauT. Pe-
3yJbTaThl Ppa0OTHI 3aHOCST B TAOJIHUILY.

PeaKI_[I/IH OCaXXKIACHUA OerKa.

HaszBanue rpymnn ocagurenen

Ynorpebsiemblie
pPEaKTHUBBI

Xapakrep U BET
ocajka

Yem 00ycnoBie-
Ha peaxkuus’?

Oprannyeckue pacTBOPUTEIH

KOHHGHTp. MHUHCPAJIBHBIC KHC-
JIOTBI

Comu TSKEIbIX METAJIOB

BriBogsr:

JlaGopaTopHnasi padora Ne3

Tema: PacTBopumocTh 0eJ1KOB

Heans padorbi: [IpogoKUTh O3HAKOMIICHHE C (PU3MKO-XMMHUYSCKUMHU CBOMCTBAMH

OEJIKOB M U3yUUTh PACTBOPUMOCTD OCIIKOB.

dopMupyemMble KOMIIETEHIUN:

YK-1, OIIK-2..

MHorue 6eKu XOpolIo pacTBOPUMBI B BOJIE, UTO OOYCJIOBICHO HAJIMYHEM Ha

MOBEPXHOCTH OEIKOBOW MOJIEKYJbI CBOOOAHBIX TUIpodmibHBIX rpymm (-OH, -NHa-,

COOH wu nap.). Paznuunbie OeNKU pacTBOPSIOTCS IO PA3IMYHOMY: O€JIKH OMOPHBIX

TKaHel (KapaTHuH, MPOKOJAreH, KOJUIareH, alaCTUH U JIp.) HEPACTBOPUMBIE B BOJIE.

PactBopuMoOCTh Oejka B BOJIe 3aBHCHT OT XapakTepa Oelika, peakiuu Cpelibl u

MPUCYTCTBUSI SJICKTPOJIUTOB. B KUCIOM cpese ydle pacTBOpsitOTCs Oenku, oo1aaa-

IOLME KUCIBIMA CBOMCTBAMHU (abOYMUHBI, TJI00YJIUHBI, MPOJIAMUHBI, TITFOTAMUHBI),

IeJIOYHbIE OCJIKU (MPOTAMUHBI U TUCTOHBI) JTy4YllIE€ pacTBOPSIOTCS B IIEJIOYHOM cpe-

Ac.

Paznuuus B PaCTBOPUMOCTH OTMCUYAIOTCA KaK CPpCaAu KUCJIO-, TAK U CPpCaAU IIC-

JOYHOpearupymomumx 6enxkos. Hampumep, anp0yMUHBI paCTBOPSIIOTCS B TUCTUIUTUPO-

BaHHOM BOjI€, a TJI00YJIMHBI PACTBOPSIOTCS B BOJIE TOJBKO B MPUCYTCTBUU DJICKTPO-

JIUTOB.

Xoxa pabotel. B ogHy nmpoOupKy BHOCAT 2 Karuld HE Pa3BEAEHHOTO SIMYHOTO
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6enka, 20 xamenb BOJbI, COAECPKUMOE MepeMeninBatoT. [Ipu 3ToM auyHbINA anbOyMUH
pacTBoOpsieTcsl, a AUYHbIN TTI00YJIMH BBINAIAET B BUAE HEOOBIIOro ocaaka. B npyryto
npoOHpKy BHOCAT 2 Kamuiu Oenka u 20 xamenb 25 pacTBopa xjopuja Hatpus. B cia-
OOM COJIEBOM pacTBOPE PACTBOPSIIOTCS alIbOYMHH U TJIOOYJIMHBI.
B npyrue npoOupky NoMemarT HEOOIbIIOE KOTMYECTBO KepaTuHa (BOJIOCHI).
B onny npoOupky BHOcST 20 kamenb Bojbl, a B Apyryto 20 kamenb 5% pactBopa
XJIOpUJa HATPHUSI KEPATUH HE PACTBOPSAETCS HU B BOJIE, HU B COJIEBOM PaCTBOPE.
Pe3ynbTatsl paboThHI 3aMKUCHIBAIOT B TAOJHILY, TJI€ PACTBOPUMOCTH 0003HAYAIOT
3HAKOM IUTIOC, @ OTCYTCTBUE PACTBOPUMOCTH — 3HAKOM MHUHYC.
PactBopumMocTs Oerka.

HasBanue Oenka H>0 5% NaCl

SAnuHblil anbO0yMUH

AnynbIil T7100yIUH

Kepatun

BriBogsr:

JlaGoparopHasi pabora Ne 4
Tema: BoicasiuBaHnue 0eJIKOB
Hean padorhi: B pamkax GU3NKO-XMMUYECKUMU CBOMCTB OCJIKOB M3YYHUTh MPOIIEC-
ChI BbICAJTUBAHUS OCJIKOB U BOBMOXXHOCTh UX Pa3JICIICHHUS.
®opmupyembie kommnerenmun: YK-1, OIIK-2..

BricanuBaHreM Ha3bIBAETCS MPOIECC BBIJACICHHS OCIKOB W3 BOJHBIX PacTBO-
POB HEUTpaTbHBIMH PACTBOPAMU KOHIICHTPHPOBAHHBIX COJICH IIEIOYHBIX M IIEI0Y-
Ho3eMenbHBIX MeTaiuioB Naz SO4, (NH4)2SO4, MgSO4, NaCl u ap. [Ipu nobasineHun
JOCTATOYHO OOJIBIITUX KOHIICHTPAIMI 3TUX COJICH K pacTBOPY OeliKa MPOUCXOIUT Jie-
ruapaTainus OSIKOBBIX YaCTHIl M CHATHE 3apsia: IMpU 3TOM OEJIKK BBHITIAJAl0T B OCa-
TIOK.

BricanuBanue 6e1KOB SBIIsIETCS OOpaTHBIM IIPOIIECCOM, U TIOCTIE YAAJICHUS CO-
M (MyTeM auanu3a, Ipu pa30aBlieHUH BOJOW WK APYTUMH criocobamu) 0e0K BHOBb
nproOpeTacT MPUPOAHBIC CBOMCTBA. [109TOMY BBICATMBAaHUEM TIOJB3YIOTCS B KIIMHH-
YECKOH TPAKTUKE TMPHU Pa3IeICHHH OCJKOB CBHIBOPOTKH KPOBHM, a TaKKe HAYIHO-
HCCIICIOBATEIILCKON paboTe MpH M30JUPOBAHUM, OYHCTKE OCIKOB ((hepMEHTHI, rop-
MOHBI U JIp.) U3 OPTAHOB U TKAHEH JIJIS1 IOYYCHUSI HEKOTOPBIX OCIKOBBIX MIPEMapaToB
(JieueOHBIE CHIBOPOTKH, KPUCTAJUTMUECKUE OCIKH U JIp. ).

Pabora 1o BeICaTMBaHUIO IIPOBOJUTCS C SIMIHBIM OCIIKOM M O€JIKaMH MBIIIICY-
HOU TKaHU.
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A. Pa3enienne aib0yMUHOB M I100YJIMHOB SSIMYHOIO OeJIKa.

Xon pabotel. B npoOupky HanuBaroT 20 Kamesib HE pa3BEACHHOIO SIMYHOrO OeliKa,
N00aBJISAIOT paBHBIM 00BEM HACBIIIEHHOI'O pacTBOpa CyJib(hata aMMOHUS, CONEPIKHU-
Moe nepeMemnBaioT. [lonmydaercs MoayHacChILIEHHBIH pacTBOp Cyib(daTra aMMOHUS,

BBITIA/Ia€T OCAJOK STUYHOTO TNo0ynuHa. Yepe3 5 MUHYT ocaiok OTQHUIBTPOBBIBAOT. B
GunbTpe ocTaeTcs Apyron 60K — AUYHBINA aTbOYMUH.

Jlna BbicayiiBaHus anbOyMuHa K (GUIBTpaTy AOOABISIOT M3MEIbUEHHBIN IO-
pOILIOK CyJib(aTa aMMOHUS J0 TOJHOTO HACHIIIEHUS, T.€. 10 TeX MOp, MOKa HEe Tpe-
KpaTHTCS pacTBOPEHHE coyr. BrImaBmmii ocaok ans0yMruHa OTQMIBTPOBBIBAIOT U C
GUIBTPATOM TPOJEIBIBAIOT OUYPETOBYIO peakiuio (cMoTpu padoty Nel). Ortpuna-
TeJbHAsl pPeakilds yKa3blBaeT Ha OTCYTCTBUE Oenka. Pe3ynpTaThl paboThl BHOCAT B

Ta0IuILy.
Ocaxnenne Oelka BeICaJIUBaHUEM
Ha3Banue Oenka Ucnons3yemas CreneHp Hachllle- O6pazoBanue
COJIb HUS ocaJika
['mo6ynuH
AnpO0ymMuH
BriBogsr:

JlabopaTopHasi padora Ne 5
Tema: OnpeneneHue N303J1eKTPUIECKOH TOUYKH 0€JIKOB
Hean pa6orbi: OnpenenuTh BaXXHYIO XapaKTEPUCTUKY OCJIKOBBIX TEI C IEIbIO
YCTAHOBJICHHUSI WX TPUHAJJICKHOCTH K OMNPEICIICHHOMY KJacCy B paMKax oOIei
KJIacCU(DUKALIUH.
®opmupyembie kommnerenmuu: YK-1, OITK-2..

N3osnexTpudeckoil Toukoil Oelika Ha3bIBaeTCsl ompeseieHHas BenuuuHa pH
Cpelnbl, TPy KOTOPOH OENOK HAXOIUTCS B BUJIC HEUTPAIHHBIX MOJEKYN (B U309JIEK-
TPUYECKOM COCTOSIHUHU), HECYIIMX PaBHBIE KOJIMYECTBA MOJIOKUTEIbHBIX U OTpPHIIA-
TeIbHBIX 3apsiaoB. [Ipu Apyrux KOHUEHTpALMSIX MOHOB BOAOPOJA B pAacTBOPE HMMe-
I0TCS MPEUMYIIECTBEHHO MOJIOKHUTENIbHBIE WM OTpUIIATeNIbHbIE MOHBI Oenka. Pac-
TBOPBI OETIKOB B M303JIEKTPUUYECKON TOUKE HAUMEHEE YCTOMYMBBI U JIETKO BHINAJAIOT
B OCaJIOK.

Omnpenenenre U303JIEKTPUUIECKON TOUKU Oesika MOXKET ObITh CBEJEHO K OIpe-
nenennto pH pactBopa, mpu KOTOpOM HaOIrOJaeTCsi HauOoJiee OBICTPOE U TOTHOE
BBINIA/ICHUE B OCAOK. [[7151 mOorydyeHus1 paCTBOPOB C Pa3JIMYHON BEIMYMHON BOJIOPOA-
HOTO TOKa3aTes NoJab3yITCs OyhepHbIMU pacTBOPAMHU.

[IpousBoaaT onpeneneHue U303JIEKTPUUYECKOW TOUKM KazeuHa. B oTtioumume ot
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IpYTuX OCJIKOB Ka3eWH OCAXKIAETCS B M303JIEKTPUUECKON TOUuke O6e3 100aBiIeHUS BO-
JOOTHUMAIOIIUX CPENICTB.

Xoxa pabotel. [ns onpeeneHust H303JIEKTPUYECKON TOUKHM Ka3erHa B 7 CyXHUX MPO-
OMPOK HATMBAIOT PEAKTUBBI B KOJIMYECTBAX, YKa3aHHBIX B TAOIUIIE.

OnpeneneHre N303JEKTPUUECKON TOUKH Ka3enHa

KonuuectBo Komnunye- KomuuectBo 0,4% pactBopa 0 CreneHb
0,2M crBo H,O, | xazemna B 0,2M CH3COOH, . 1\1/1) con MIOMYTHE-
CH3COOH, mn M1 MJI HUS
1,60 0,40 0,20 3,8
0,80 1,20 0,20 4,1
0,40 1,60 0,20 4,4
0,20 1,80 0,20 4,7
0,10 1,90 0,20 50
0,08 1,94 0,20 5,3
0,05 1,97 0,20 5,6

[Ipumeuanue: B rpade «CreneHb NOMYTHEHHsSI OTCYTCTBHE OcCaJka 00O3HadaeTcs
3HAKOM MHUHYC (-), HAJIMYKE €r0 - 3HAKOM IUTIOC (+), 3HAUUTEIbHOE IOMYTHEHHE - He-
CKOJIbKHMH IUTFOCAMM.

[Ipu cMmemmBaHUU PACTBOPOB B KaXJ10M MpOOMPKE yCTaHABIMBAETCS OMpeEse-
JIeHHas1 KOHILeHTpauus noHoB Bogopoaa (pH). Coaepxumoe mpoOUPOK XOpOIIo Te-
pemMemmBaroT. Yepes 5-10 MUHYT BO BceX MPOOUPKAX MOSBISAETCSA 0CaJ0K (TOMYyTHE-
Hue). Hanbombiiee KoJMyecTBO ocajaka HaOmogaeTcss B Tod npodupke, pH kotopoi
COOTBETCTBYET M303JIEKTPUUECKON TOUKE JTAHHOTO OelKa.

JlabGopaTopHasi padora Ne 6

Tema: BbigeseHne KazeMHa U3 MOJIOKA
Iesanb padoTbI: OCBOUTH METOJIUKY BBIJICTICHUS OCIKOBBIX TEJ U3 PAa3IUYHBIX 00BEK-
TOB (B IaHHOM CJIy4ae MOJIOKA) ¢ MOCIeayIoeH naeHTU(OUKAIIUEH TUIIA BbIIEIEHHO-
ro Oenka.
®opmupyembie komnerennun: YK-1, OIIK-2..

B monoke kazenH HaXOAUTCA B BUAE PACTBOPUMOM KAJIBLIUEBOM COJIH, T.€. B
BUJIe aHUOHOB. CBOOOIHBIN K€ Ka3eMHOTEH B (hOpPME AIICKTPOHEHTPATBHBIX MOJICKYJT
OTJIMYAETCSI BECbMa MaJlOM YCTOMYMBOCTBIO B BOJE. [103TOMY mpu MOAKKCIEHUN MO-
noka 10 pH 4,7 (u3031eKTpuyecKkas TOYKa Ka3eHMHOTeHa) Ka3eMHOI'EH BBINAJAET B
0CaJIoK, T.€. MOJIOKO CBEPTHIBACTCSI.
Xona pabotel. K 2 M1 Mosioka 100aBasSOT 2 MJT JUCTUIITMPOBAHHON BOJABI U 2 KarlIH

10% ykcycHo# kucioTel. OOpa3yeTcsi 0Caiok Ka3eruHa, KOTOPbI OT(QUILTPOBBIBAIOT.
OunbTp 0TOpACHIBAIOT, @ 0CAZOK Ka3eHMHa OCTOPOKHO CHUMAIOT ¢ (UIIbTPA CTEKJIISH-
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HOM MAJIOYKOM ¥ ITOMEIIAIOT B YUCTHIE MPOOUPKH.
Jliist mokaszatenbcTBa OEIKOBOM MPUPOJIbI Ka3erHa MPOJICIbIBAIOT IBETHBIE pe-
aKIuu Ha Oenku: OuypeToByto, Muiona u ®oist (cmotpu padoty Nel).

OEPMEHTbBI

depMEeHTaMH Ha3bIBAIOTCS OEJIKOBBIE BEIIECTBA, KAaTAIU3UPYIOIIUE XHUMHYE-
CKHE€ peakinnu oOMEeHa BEIIECTB B )KMBBIX opraHuzMax. Karamutuueckoe neicTBue
(epMeHTa BKIIOYACT CIEIYIONIME OCTANbHBIC CTaJAWU: MPHUCOCAMHEHUE MOJIEKYJIbI
cyocTpara Kk (pepMeHTy, IpeoOpa30BaHuE EPBUYHOTO MPOMEKYTOYHOIO COEIUHEHUS
B OJIUH WJIM HECKOJIBKO ITOCJIEI0BATEIbHBIX AKTUBUPOBAHHBIX KOMIUIEKCOB U OT/ENE-
HUE KOHEUHBIX MMPOIYKTOB peakuuu oT ¢pepmenta. [1o cBoei npupoae pepMeHTHI sB-
JSIOTCS. MPOCTBIMHM WJIM CJOKHBIMU Oelikamu. B mociienneM ciayyae OHM COCTOSIT U3
OEJIKOBOW YacTH, Ha3bIBA€MOI anmoepMEHTOM U HU3KOMOJIEKYJISIPHOTO KOMIIOHEHTA,
KOTOPBIM Ha3bIBAKOT IPOCTETUYECKOM IPyIION nin kodpepmeHToM. DepMEeHTaTUBHOE
JIECTBUE OKa3bIBAET TOJIBKO (DEPMEHT B LIEJIOM, HU KOPEPMEHT, HU OEIKOBas 4YacTh B
OTJEIBHOCTH HE aKTUBHBI. MHOTHE KOPEPMEHTHI SIBISIOTCS IPOU3BOAHBIMU BUTAMU-
HOB M BXOJAT B TaK Ha3bIBa€Mblil aKTUBHBIN LIEHTP ()epMEHTa, KOTOPBINA OIpenesser
KaTaJIUTUYECKYI0 aKTUBHOCTh (pepmeHTa. Kak OenkoBbie BemecTBa. depMeHTHI Tep-
MOJIAOUJIBHBI U TEPSIOT aKTUBHOCTH MPU TE€X TEMIEPATypax, NPU KOTOPBIX MPOUCXO-
TUT JeHaTypalus 0enka, T.e. 00bIYHO TIpU TemIiepatype Bhoiiie 50 rpaxycoB Llenbcus.
Jlist kaxxnoro (hepMeHTa CyIIeCTBYeT ONnTHUMalibHas o0jacTh 3HaueHut pH, B koTo-
poil oH Haubosee akTUBEH. BakHbIM CBOMCTBOM (DEPMEHTOB SABIIAETCS TAKXKE CIICLIM-
(UYHOCTH NEHCTBUS, T.€. CHOCOOHOCTh KaTaJM3UPOBAaTh CTPOIO OIpE/eJICHHbIE pe-
akuuu. /leficTBue (pepMEHTOB MOXKET YCHUIIMBATHCS BEIIECTBAMHU, KOTOPHIE Ha3bIBa-
I0TCS aKTUBATOPAMM (COJIM, MOHBI HEKOTOPBIX METAJJIOB U JP.), IPOTHUBOIOJIOKHOE,
TOpMO3slIiee BIMSIHUE OKa3bIBAIOT HA (pepMEHThl MHTMOUTOPHI. Bee 10 cux mop u3-
BecTHbIe (pepmeHThl (okosio 1800) mensaTcss Ha MIECTh TJIABHBIX KJIACCOB, Ha3BaHUSs
KOTOPBIX OTPAXKAIOT TUM KaTaTU3UPYEMON PEaKnu:

Oxcupopenykrasbl — KaTaJUu3UPYIOT OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE DPEaK-
11Y;

Tpancdepasbl — OCYIIECTBISIOT MEXMOJIEKYJISIPHBIA MEPEHOC PA3TUYHBIX XUMHU-
YECKUX TPYIIII.

I'mpponasel — pacIIEIUIAIOT BHYTPUMOJIEKYJISIPHBIE CBS3M THAPOIUTHYECKUM
yTEM.

JInazpl — KaTanM3UPYIOT PeakUuyd HETHJIPOJIMTUYECKOIrO pacraja BEIIeCTB WIU
PUCOEIUHEHHUS TPYII MO ABOWHBIM CBSI3SIM U OTLIEIUICHUS TPYMI ¢ 00pa3oBaHUEM
JIBOMHBIX CBSI3EH.

N30Mepasbl — y4acTBYIOT B PEAKLUSIX U30MEPU3ALIMH.

JIurasel (CHHTETa3bl) — YCKOPSIOT PEAKLUUU COCAUHEHUS IBYX MOJIEKYJI, COIps-
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KEHHBIE C PACIICIUIEHUEM MAaKpOIHEPreTUYecKoi cBs3u B Mojekyne AT® wnu ana-
JIOTUYHOTO HyKjIeo3uaTpudocdara.

BHyTpH Ka)X10ro Kjacca CyIlecTBYyeT JIEeJICHHE Ha MOAKIACChl U MOJIOAKIAC-
Cbl, KOTOpPbIE YTOUHSIOT NpUpOLy (pepMeHTHOU peakuuu. Hapsay ¢ coBpemMeHHOMN
HOMEHKJIATYpOIl COXpaHSIOTCSA paboune Ha3BaHUS (PEPMEHTOB, JABHO BOIICIIINE B
ynoTpeOJeHHe.

JlabopaTtopHasi paGora Ne 7

Tema: [leiicTBUe aMUJIa3bl HA KpaxmaJl

Ieab padoThl: 03HAKOMUTBHCSI CO CTPYKTYpPOH CIIOKHBIX OCJIKOB, OCBOUTH CIIOCOOBI
BBIJICJICHUS UX W3 OMOJOTHYECKUX 0OBEKTOB C TOCIIECYIOMECH HaeHTHDUKAITUCH
®opmupyembie kommnerenuuu: YK-1, OITK-2.

DepMEHT OCYIIECTBISET THUAPOIU3 Kpaxmaya (TJIMKOT€Ha) 4epe3 MPOMEXY-
TOYHBIC MPOIYKTHI pacraja (IeKCTpUHBI) 10 ManbTo3bl. [locnenHss, noa BAUSHUEM
dbepMeHTa MaJbTO3bl, PACIICIUIAECTCS Ha IBE€ MOJIEKYJIbI TJIFOKO3bl. ICTOYHUKOM aMu-
Ja3el  MOXET OBITh  CIIIOHA, cojepxkamas «-amuiazy (a-1,4-rimrokaH-4-
rIroKaHoTHIpostasy). Kpome Toro, B CItOHE COMEPKUTCS MAJIbTO3a.

He pacmienyieHHbIi Kpaxmana ¢ HOJOM JIaeT CMHEE OKpAIlIMBAaHUE, a JIEKCTPU-
HBbI B 3aBUCHMOCTH OT BEJIMYUHBI CBOMX YACTHII, JAOT C HoaoM (prosieToByro, Kpac-
HO-OYpy10, OpaHX EeBYI0 OKpacKy WM BooOIlle He okpamuBaroTcs. [loatomy, ecnu k
pacTBOpy Kpaxmaia npuOaBUTh CIIOHY U Uepe3 OIpeieeHHbIE MPOMEKYTKH BpeMe-
HU 100aBIATH B poObl 1% pacTBop 1o, TO )KUIKOCTh CHavasaa NpuoOpeTaeT CUHUN
IIBET, a 3aTeM - (PHOJICTOBBIN, KPACHBIN, OPAHIKEBBIH, JKEITHIA. DTO OOBICHICTCS TEM,
YTO aMujIa3a CIIOHBI pacHICIUISET Kpaxmall, 00pa3ys psl MPOMEKYTOUHBIX MPOTYK-
TOB. AMUJIOJICKCTPHUHBI U DPUTPOJASKCTPHHBI JAIOT C HOJOM raMMy IIBETOB - OT (hHO-
JIETOBOTO JI0 OPaHKeBOIr0. MajbTOIEKCTPUHBI M MaJIbTO3a OKPAILLIMBAHUS C MOJ0M HE
natoT. KoHeuHble MPOAYKTHI THAPOJIM3a KpaxMalia - MajibTO3a U TJIH0K03a — MOTYT
ObITh OOHApY>KEHBI peakuuen Tpommepa.

Xona pabotel. B 9 npoOGupok HaMMBAIOT MO 2 MJI. TUCTUIIMPOBAHHON BOJIBI U MO OJI-

HoH kame 1% pactBopa #oma. OTaenbHO HaluBaroT B crakaHuuk 5 mi. 0,5% pac-
TBOpa Kpaxmasa, IpuOaBIsIOT 5 Karelb CIIOHBI, SHEPTHYHO MEPEMENTNBAIOT U 3aMe-
YaloT M0 CEKYHJOMEpPY BpeMs; HEMEJICHHO OTOMpAIOT 2 Karld 3TOW CMECH M3 CTa-
KaHYMKa U BHOCST B TpoOupKy 1. Eciu skuIkocTh B mpoOMpKe OKPAITUBACTCS B CH-
HUW 1BET, TO yepe3 20 . KAt CMEeCH M3 CTaKaH4YMKa BHOCAT B Npooupky 2. Ecnu
KHUJKOCTh B MIPOOHpPKE 2 OKpaIIMBaeTCs B CUHUM I[BET, TO B CIEIYIOIIUE MPOOHUPKU
HY>KHO BHOCHTH I10 2 Karuie CMeCH 4yepe3 0oJiee JJIUTEIIbHBIC TPOMEKYTKA BPEMEHH,
Harpumep, depe3 kaxapie 30c., HO €Clid KUIKOCTh B MPOOUpPKE 2 CTaHET (PUOJIeTo-

BOW WJIM KPAaCHOM, TO CMECh HY>KHO BHOCHUTH B OCTaJbHBIC MPOOUPKH Yepe3 Kaxbie
20 c.
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Korna B ogHO# U3 MpOOUPOK KENTHII LIBET pacTBOpa Ho/la HE U3MEHUTCS, TU/I-
pOJIN3 KpaxMmasa CYMTAIOT 3aKOHYEHHBIM. Pe3yapTaThl ONbITa MOKHO 3allMCaTh B BU-
Jie TaOJIUIIBL.

I'mnposns kpaxmalia aMusIa3oi CIFOHBI

Ne ipo6upoxk 1 2 3 4 5 6 7 8 9

Okpacka KUJIKOCTH

Ha3Banue mnponykra pe-
aKIHUU

BriBogsl

JlaGoparopHasi pabGora Ne 8

Tema: OnpenesneHue oNTUMAIBLHON TeMIepaTypbl AeicTBHA pepMEeHTOB
eab padoThl: 03HAKOMUTHCS C HOBBIM KJIACCOM OMOBEILIECTB U HAOMIOJaTh MX JAEH-
CTBUE Ha cyOCTpaThl
®opmupyembie komnerennun: YK-1, OIIK-2..

[Ipu yBenMueHun TeMIEpaTypbl CKOPOCTh (DEPMEHTATUBHBIX PEaKIMil BO3pac-
TaeT, TaK )K€ KaK U CKOPOCTbh OOJBUIMHCTBA XUMUYECKUX PEAKLMA: C MOBBIIICHUEM
temmneparypsl Ha 10° ckopocTs peakumu yBenuumBaercsa B 2-3 pasza. B ormumume oT
He(hepMEHTAaTUBHBIX pEaKIMi HAOMIOAAEeTCs] B y3KOM MHTEpBasie TeMmiepaTryp. Tem-
neparypa, mpu KoTopoil Habro1aeTcss MakCUMaibHasi CKOPOCTh PEaKIINK, HA3bIBACT-
Cs ONTUMANIBLHON U 0603Ha49aeTcs toy,. Yarue Beero to,, paBra 37-40°C. mocne moctu-
xenus 40-50 °C cxopocTh G0IbIIMHCTBA (PEPMEHTATUBHBIX IPOLIECCOB HAUMHAET I1a-
naTh. JOTO OOBACHSETCS TEIUIOBOM JieHaTypaluei 0eITKOBOM MOJIEKYJbl (hepMeHTa U
MOTEPEN UM KaTATUTUYECKON aKTUBHOCTH.
Xoa pabotel. bepyt 2 psga npoOupok no 4 npoOUPKHU B KaXkKAOM Py U BO BCE MPO-
oupku niepBoro psaa (1-4) BHocsat no 10 xanens 0,5% pacTBopa Kpaxmarna, a BO BCe

npobupku BToporo psna (508) suocsat mo 10 kamenb pasBeaeHHor B 10 pa3 CIIOHBL.
[Tpobupku 1 u 5 craBsat Ha 10 MUHYT Ha Jien, MPOOUPKH 2 U 6 OCTABIAIOT MPU KOM-
HATHOM TemIeparype, npooupku 3 u 7 craBar B Tepmoctar npu 37°C, a mpobupku 4
U § - B KUIISIIYI0 BOAsSHYIO OaHio. Uepe3 10 MUHYT CIMBaIOT BMECTE COAEPKUMOE
npoOupok 1u5,2u 6,2 u 7,4 u 8 THIATEILHO EPEMEITUBAIOT U OCTABJISIOT CTOSTh
10 munyT. 3aTEM U3 KAXKI0M MPOOUPKUA OTOUPAIOT MO 3 KAIUIM KUJIKOCTU U Ha Tpe.i-
METHOM CTEKJIE MPOAEIBIBAIOT peakiuio ¢ kamie 1% pactBopa roaa. Eciu okpacka
MOJTy4YaeTCsl CUHEH, OCTABIISIIOT pacTBOp elie Ha 10 MUHYT U mociie 3TOro MOBTOPSIIOT
PEaKIMIO C OJIOM Ha CTEKJIE U 3aIMCHIBAIOT PE3yJIbTAThl B BU/IE TAOJIUIIHI.

OmnpeneneHre oNTUMAIBHON TEMITEPATYPhI IEUCTBHS aMUIIa3bl CIIOHBI.

Ne mpoOupoxk Temnepatypa, °C Oxpacka ¢ 1oaoM
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lus 0
2ub 20
3u’ 37
4n8 100

BriBoinl

JlabopaTtopnast paGora Ne 9
Tema: U3yuyeHne XuMHUYEeCKHX CBOMCTB KMPOB
Ieab padoThl: U3yYUTh HEKOTOPHIE CBOIMCTBA (PEPMEHTOB U , B YACTHOCTHU, UX OT-
HOIIICHUE K MOBBIIICHHBIM TEMIIEpaTypaM U BIUSHUIO HA aKTUBHOCTH (PEPMEHTOB.
®opmupyemble kommnerennun: YK-1, OIIK-2..

A. JIoka3aTreJibCTBO HENpeaeJabHOr0 XapaKTepa ;KupoB.

1.1. B ogny npoOupKy nomecture 2-3 Karui MoJCOJIHEYHOr0 Macia, B IPYryro
- HEMHOTO CBHHOTO WJIM TOBSDKBEro >kupa, mpuieite mo 1 mi Boawl. [IpoOupky c
TBEPABIM KUPOM CJIETrKa MOAOTPeNTe, YTOOBI OH pacIIaBUIICS, XOPOIIO NepeMelaii-
te. [Ipuneiite B kaxxayro npoodupky mo 0,5 ma 6poMHoit Boabl. B kakoii u3 npoOupox
IPOUCXOAUT OBICTPOE UCUE3HOBEHUE KEJITOU OKPACKHU?

1.2. ITIpuroToBsTE B ABYX MPOOUpPKAX MO 2 MJ IMYJIbCHUU KUJIKOTO U TBEPJIOTO
KUPOB B KapOoHaTe HaTpus. [Ipuneiite B kaxayio u3 npodbupok mo 1 ma 1%-Horo
pacTBOpa MepMaHraHaTa Kajus, nepeMemniante. B kakoit u3 mpoOupok HaOrogaeTcs
OBICTpOE 0OecIBeUrBaHUE pacTBOpa’?

Obvsacnume ucye3nogeHue OKpacku oOpoma u nepmauveanama kaaus. Omeem
noomeepoume ypasHeHueM peaxkyuu, 63516 8 Kauecmee UCX00H020 coedunenus 1,2-
OUOSACUHOUNI-3-NAIbMSINOUNIRIUYEPUH - OOUH U3 KOMHOHEHMO8 PACMUMENTbHbIX Md-
ceil.

3AIIOMHUTE! Ha peakunu npucoeAMHEHNSI OCHOBAHO OMPEIEIICHUE OJHOU U3
BKHEHIINX AHAIUTHYECKUX XAPAKTEPUCTUK KUPOB - WOJAHOrO YMCIA - T. €. YUCIA
rpamMMoB Hoaa, npucoeaunsronmxcs k 100 rpammam xupa. Uem Bblle MHOIHOE YHC-
710, TeM 00Jiee HEHACHIILIEHHBIM SIBJIIETCS KUP.

b. OMbLIeHME )KMPOB B LIEJI0YHOI cpeje.

[Tomectute B KOOy 3 MJI MOJCOTHEUHOTO Macha, npuiieiite 10 mi 30% pac-
TBOpa ruapokcuaa Hatpus. Cnabo KUMATUTE PEaKIIMOHHYI0 cMech 15-20 MUHYT me-
PUOIMYECKH TIOMEIIMBasi €€ CTEKJIIHHOW MajouKoW, U J100aBisisi BOAY, YTOOBI CO-
XpaHUTh MEpPBOHAYAIBHBIA 00beM. [l MPOBEPKU MOJHOTHI THAPOIN3a HECKOJIBKO
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Kareyb PeaKIMOHHONW CMECH TTIOMECTUTE B MPOOHUPKY € 2-3 MJIT BOJBI M CJIeTKA MOJIOT-
petite. Ecu mpoGa pacTBoOpsieTCs MOIHOCTBIO, THAPOIN3 MOXKHO CUUTATh 3aKOHYCH-
HbIM. OXxJaguTe PEakIMOHHYI0 CMECh W MpujeiTe K Heil 20 MJI HACBIIIEHHOTO pac-
TBOpa XJIopujaa HaTtpus. PacTBOPUMOCTh HATPHUEBBIX COJied KapOOHOBBIX KHCIIOT
(MBLT) B XJIOPUJE HATPUS PE3KO YMEHBIIIAETCS, U1 MBLJIO BCIUIHIBAET HA MOBEPXHOCTb.
Otdunerpyiite ero. OctaBbTe GUIBTPAT U MOTYYEHHOE MBUTO JJIS CICAYIOIIUX OTIBI-
TOB.

Ilpuseoume ypasnenue peaxyuu euopoausa (wenournozo) I-oneuroun-2-
JIUHONIEOUI-3-CMeapouneiuyepuna, Hazoeume npooyKmuol 2UOPOIU3A.

SAIIOMHUTE! Ha peakuuu meao4yHOTro THAPOJIN3a OCHOBAHO OIPEICIICHUE
BOKHOUW aHAIUTHYECKON XapaKTEPUCTUKH YXKUPOB - YUCJIA OMBUICHHS, T.C. KOJIUYE-
CTBO MT THJPOKCHJIa Kalaus, HEOOXOIUMOT0 JJIsl TOJIHOM HEUTpallnu3aiuu KUCIOT, 00-
paszoBaBIIUXCA NpH TUApoiau3e 1 rpamma kupa. Beicokoe 4uCI0 OMBUICHHS CBU7E-
TEJIBCTBYET O TOM, YTO B COCTaB KUpPa BXOJUT OOJBIIOE KOJIUYECTBO HU3KOMOJIEKY-
JISIPHBIX KUCTIOT.

Pexomenayemasi iuTepaTypa U HHTEPHET - pecypcehl:

OcHoBHas JMTEpaTypa:

1.Mapmankus, M. ®. (MacTutyT cepBuca, Typusma u auzaitna (punuan) CKOVY B r.
[Taturopcke). buoxumus : yue6. nocobue / M.®. Mapmankus ; UHcTUTYT cepBuca,
typusma u auzaiiHa(punuan)CK®VY B r. Ilsturopcke. - [laruropck : [1O CKOY,
2016. - 323 c. - bubmuorp.: 322 c.

2.Tuxonos I'.I1. OcHoBBI OMOXUMHUHK [ DIEKTPOHHBIN pecypc]: yueoHoe mocodue/ Tu-
xoHOB I'.I1., FOguna T.A.— DnekTpoH. TekcToBble AaHHbIe.— M.: MocKoBcKas roc-
yIapCTBEHHAsI aKajieMusi BOAHOTO TpaHcmopTa, 2014.— 179 c.

3. Poros, 1.A. Xumus numu: 1. A. Poros, JI. B. Autunosa, H. 1. /Iynuenko- M.:

KomocC, 2013.
JlonoiHMTE IbHAA JTUTEpPaTypa:

1. Buonoruueckas xumus: yueonoe nocooue/ FO. b. ®umnunosud [u ap.]; pea. H. W.
KoBanesckas — M.: U1 "Akanemus", 2011.

2. Poroxun B. B. buoxumus monoka u msica: yueOuuk CI16.: ['mopa, 2012
3.buonornueckas xumusa [DnekTpoHHBIA pecypc]: yueOnuk/ A.J[. TaranoBuu [u
1p.].— DIEKTPOH.TEeKCTOBBIC JaHHbIC.— MuHCK: Boimmiimas mkoia, 2013.— 672 C.
HNuTepHeT pecypcesbi:

1. www.ldbncstu.

2. Foliant.ru

3. http://biblioclub.ru

4. window.edu.ru

5. www.ict.edu.ru


http://biblioclub.ru/index.php?page=author_red&id=38038
http://biblioclub.ru/index.php?page=publisher_red&pub_id=2387
http://biblioclub.ru/
http://www.ict.edu.ru/
http://www.ict.edu.ru/
http://www.ict.edu.ru/
http://www.ict.edu.ru/
http://www.ict.edu.ru/
http://www.ict.edu.ru/
http://www.ict.edu.ru/
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BBenenne

IlenssmMu ocBOCHUS TUCHHUILINHBI «BHOXUMUS)Y SABIISICTCA:
- 00ecreyuTh y CTyJeHTOB (JOPMUPOBAHUE 3HAHUHN IS TIIyOOKOTO TOHUMAaHUSI XHMHUYECKUX TIPO-
1IECCOB, MPOUCXOSIIMX HE TOJIBKO B KUBBIX OpraHM3Max, HO U B MHUIIEBOM ChIPbE MPHU €0 XpaHe-
HUH U TIepepadoTKe.
-M3y4eHNe OMOXMMHYECKHX MPOIIECCOB HA COBPEMEHHOM YPOBHE, HEOOXOJUMBIX B CHUCTEME TOJT0-
TOBKH CIICIIHAJIMCTOB JIJIsl MUIIIEBOM TPOMBIIIUICHHOCTH, MUKPOOHOJIOTHH, TTUIIIEBON XUMHUHU, TEXHO-
JIOTUM U JPYTUX JUCIHUIUIMH, CBA3aHHBIX C MPOU3BOJICTBOM M XPAaHEHUEM IPOIYKTOB IMUTAHHUS, BbI-
pabaThIBaEMBbIX U3 CBHIPhSI PACTUTEIILHOTO U YKUBOTHOTO IIPOUCXOKICHUS
3amagamMy OCBOCHHS JUCIUILIMHEI « BHOXMMHUS SBIISIOTCS:
— YCBOCHHME CTYJICHTaMH MaTepuaja Mo XMMHUYECKOMY COCTaBY >KMBBIX OPTaHU3MOB, CTPYKTYpeE
OMOJIOTMYECKON POJI ¥ CBOMCTBAM OEJIKOB, HYKJICHHOBBIX KHCIIOT, ()EPMEHTOB, JIUIHJIOB, YTIEBO-
JIOB, IPYTUX COCIMHEHUH, BXOISAIIMX B COCTAB PACTUTENIBHBIX M KMBOTHBIX OPraHW3MOB, a TAKKE
110 OOMEHY 3THX COCAMHEHUH.
— IpUOOpETEHNE YMEHHH 110 METO1aM OMOXUMUYECKUX UCCIICIOBAHUM.
3HaHUE XMMUYECKOTO COCTAaBa KOHKPETHOTO OPraHu3Ma M €ro OTACIbHBIX YacTel, OMOXUMUYCCKUX
MPOLECCOB, MPOTEKAIOIINUX KAK B IIEJIOM OpPraHU3ME, TaK U B OTAEJIbHBIX OpraHax, TKaHSAX U ChIPbe
JUIS TUIIEBOM MPOMBIIUIEHHOCTH TO3BOJUT OyaylIeMy WHKEHEPY-TEXHOJOTY PallMOHAIBHO HC-
MOJIB30BATh MMHINEBOE CBHIPHE, TIOHATH HEOOXOJAUMOCTh BEACHHS TEXHOJIIOTHMYECKOTO TpoIecca Tak,
9TOOBI 0OECTIEUUTH BHICOKYIO MUIIEBYIO U OMOIIOTUYECKYIO IIEHHOCTh MOJIy4aeMbIX MPOAYKTOB IHU-
tanus. JlucuummHa «bHoXuMusy) OTHOCUTCS K JUCHUTUTMHAM 0a30BOM YacTH.

1. O0mas XapaKTepUCTHKA CAMOCTOATEIbHOH Pa00ThI CTYACHTA IPH U3y4YeHHUH JTUC-
uunInHbl «buoxumus»

[{enbro CaMOCTOSITENIBHOTO U3YYEHHS JIUTEPATYPhl 10 TeMaM JUCIUILIMHBL SBISIETCS MOJrO0-
TOBKa K COOECEI0BaHUIO C MPEMNoJaBaTesieM 10 TeMaM TEOPETUYECKOT0 MaTepuana, 3ajgaueil caMo-
CTOATCIIBHOTO U3YUCHUA JIUTCPATYPHI IO TEMaM JUCHUIIJIMHBI — KOHCIICKTUPOBAHUC CTYACHTOM TEM
AUCHUITIINHBI.

CamocTosTenbHas padoTa CTYJ€HTOB NPU U3YYE€HUU AUCUMILINHBI «broxumusy» npemycmar-
pPUBAET CIICAYIOIINE BUJIBI: CAMOCTOSATEIHFHOE U3YUCHHE TUTepaTypsl o TemMam Ne 1-18 monroroBka
K JJaDOpaTOPHBIM 3aHSITHSIM.

CamocrosiTenpHas paboTa — 3TO paboTa CTYJCHTOB 10 YCBOCHHUIO 00s3aTEIbHON U CBOOOIHO
nosiydaeMoit uHpopMaluu mno camoodpaszopanuto. Takas hopma oOydeHHUs IpHOOpETaET B HACTOS-
1iee BpeMs aKTyalIbHOCTh M 3HAaUUMOCTh. E€ dyHKIMEH siBsieTcs obecredeHre XopoIiero KayecTna
YCBOGHUS 3HAHUN, YMEHUH, HABBIKOB M MPO(PECCUOHANBHBIX KOMIETSHIIMI CTYyJeHTaMH 10 U3yda-
eMoii nucuuIUinHe. B kauectBe popM U METOI0B BHEAYAUTOPHOU pabOThI CTYACHTOB SIBISIETCS Ca-
MOCTOsITeNbHAs paboTa B OMOIHMOTEKE, KOHCTIEKTHPOBaHHE, paboTa cO CeHaTbHBIMU CJIOBAPSMU U
CIPAaBOYHHUKAMHU, PACIIUPEHHE MOHATHIHO-TEPMUHOJIIOTMYECKOTO armapara.

®opMupyeMble KOMIETEHIIUH JAHHBIMH BUIAMU JIeSITeILHOCTH:

Kon, popmynuposka KomIie- Kon, popmynupoBka HHAUKATOPA IInanupyemelie pe3yabTaThl 00y-
TEeHLIUU YeHHS 110 TUCIUILTHHE (MOTy-
JT10), XapaKTePU3YIOTUE ITAITBI
(hopMHUpOBaHUS KOMITETCHITUH,
WHIUKATOPOB

YK-1 Cnocoben ocymectsnars | M-1yk1 Bbinensder mpoGnemHyro cuTya- | AHaIM3MPYET NPOONEMHYIO CHTYya-
HOUCK, KPUTHYECKUH aHamu3 u | LHIO, OCYLIECTBJIAET €€ aHAlM3 U JHArHO- | IMI0O HA OCHOBE CHCTEMHOIO MOJXO-
CHUHTE3 I/IH(i)OpMaHI/II/I, npume- | CTHKY Ha OCHOBE CUCTEMHOI'O MOAX0/1a, Ja
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HATH CHCTEMHBIA MOAXOH IS
pENICHUs TTOCTAaBIEHHBIX 3a7a4

U-2yk.1 OcyluecTBiseT MOUCK, OTOOp U
CHCTEMaTH3alMi0 MH(OPMALUKN I Ompe-
JICTICHUS albTEPHATHBHBIX BApHAHTOB CTpa-
TETHYECKUX PEUICHUH B MPOOIEMHON CHTY-
anuy;

Y4uThIBaE€T IMOJNY4YEHHYIO HHQPOP-
MalHio Ul OIpENeNeHus ajbTep-
HATUBHBIX BApPHAHTOB CTpaTeruye-
CKUX peIIeHUI B MPOOJIEeMHOHN CH-
Tyalnuu

N-3yk1 OmpenenseT U OLEHUBACT PUCKU
BO3MO)XKHBIX BApHAHTOB PEIICHUH MpoOiIeM-
HOW CHUTyallWd, BBHIOWpAcT ONTHUMAJBHBIN
BAPHUAHT €€ PEUICHMUS.

AHanm3upyeT pHCKH BO3MOXKHBIX
BAapHAHTOB pEIICHUH MpoOIeMHOI
CHUTYaIlH, BEIOMPAET ONTUMATIbHBIN
BApHUAHT €€ peuICHUS.

OIIK-2 CrocobeH TNpUMEHSTh
OCHOBHBIC 3aKOHBl M METOJBI
UCCIIEJOBAaHUH  €CTECTBEHHBIX
HayK Ui pelieHusl 3ajad Ipo-
(eccHOHATIBHON ESTEIBHOCTH

WNA-lonk-> [IpuMeHseT OCHOBHBIE ITOJOXKE-
HUSI, 3aKOHBI, METOJBI MCCIICAOBAHUM ecTe-
CTBEHHBIX HAyK IpU pelIeHHH 3ajad Ipo-
(eccHoHaIBHON AEATEIBHOCTH

AHanu3upyeT OCHOBHBIC MOJIOXKe-
HUSI, 3aKOHBI, METOIBI HCCIEIOBa-
HHUM €CTeCTBEHHBIX HayK IIpHU pelle-
HHH 3a7a4 NpoQeCcCHOHANBHON Nes-
TEJIbHOCTH

U-20nk-> Wcnonb3yeT HABBIKH CaMOCTOSI-
TEJILHOW PaOOTHI CO CICIMANIBHON JHTEepa-
TYpOH [Jii COBEpILIEHCTBOBAHUS 3HAHUU B

O060011aeT HABLIKM CaMOCTOSITEIIb-
HOUM paboThI CO CHENUATBHOM JTUTe-
patypoil 1uisi COBEPIIEHCTBOBAHUS

3HaHUI B 00JACTH €CTECTBEHHBIX
HAyK ISl pelieHus 3amad npodec-
CHOHAJIBLHOM NEATEILHOCTU

00JIaCTH €CTECTBEHHBIX HayK IJIS PElICHHS
3a7a4 MpoQeCCHOHANBHOMN eI TEIbHOCTH

HezaBucuMo oOT BHAA CaMOCTOSITEIbHOM pa6OTBI,
CaMOCTOSITEIbHOM pa6OTBI MOT'YT CUHUTATBHCA:

a) YMCHHC MPOBOJAUTL aHAJIN3,

KpUTCpUSAMHU MOJI0XKUTEIbHOMU

0) yMeHMeE BbLACIUTH TJIaBHOE (B TOM YHCJIE, YMEHUE PaHKUPOBATh IPOOJIEMBI);

B) CaMOCTOSITENILHOCTh B IOMCKE M H3YyYCHUH JINTEPATyphl, T.€. CIOCOOHOCTH 0000IIaTh
MaTepuaj He TOJIKO U3 JIEKIUH, HO ¥ U3 Pa3HbIX IPOYMTAHHBIX U U3YUYEHHBIX UCTOYHUKOB;

I') yMEHHE UCII0JIb30BaTh COOCTBEHHBIE TPUMEPHI U HAOJIIOICHUS;

1) 3aMHTEPECOBAHHOCTD B IIPEIMETE;

€) yMEHHE I0Ka3aThb MECTO JaHHOIO BOIpoca B OOIIeH CTPYKType Kypca, €ro CBs3b C
JIPYTUMHU BOIIPOCaMH KYJbTYphl peuu;

) YMEHUE NPUMEHATh CBOM 3HAHMS U1 OTBETA HA BOIIPOCHI.

Kpurepun oneHMBaHUS CaMOCTOSATENBHOM pabOThl CTyJAEHTa IPHUBEIEHBI
OLICHOYHBIX CPEJCTB MO JUCHUILUINHE «brHoxumus».

B Donne

2. MeToauyeckne peKOMEHIAIUH 110 H3YYeHHIO TeOPeTHYECKOro MaTepHuaJjia

[Tpu paboTe ¢ TUTEpaTypHBIMH UCTOYHUKAMHU BaXHO YMETh MPAaBWIIBHO YUTATh, TIOHUMATh U
3allOMMHATh IPOYUTaHHOE. /{1 MOHMMAaHHUs CI0XKHOIO TEKCTa BaXKHO HE TOJBKO ObITh BHUMATEIb-
HBIM TIPY YTE€HUH, UMETh 3HAaHUS M YMETh X NPUMEHSITh, HO U BIAJETh ONPEICICHHBIMUA MBICIIH-
TeNbHbIMU NpueMaMu. OMH U3 HUX COCTOMT B KpaiHe BaXHOCTH BOCIPUHHUMATh HE OTAEIbHbIE
CIIOBA, a TIPEJUIOXKEHHS U JIa’Ke LIeNIble TPYIIIBI TPETIOKEHUH, T. €. ab3allbl.

IIpu pabote c nuTepaTypoil MUCHONB3YIOTCS BBIMUCKU (005A3aTENIbHOE YCIOBHE BBITHUCOK —
TOYHOE yKa3aHWE MCTOYHHMKA U MECTa, OTKY/a 3TO BhIMUcaHo). LlenecooOpa3HO BBIMKCKY /1eaTh HA
KapToyKax, YTo oOJierdaeT MX XpaHeHHe M Ucrosb3oBaHue. IIpu 3amonHeHuH KapTouek Clieayer
YYUTBIBATh, YTO JIBA CAMOCTOSATENBHBIX BOIPOCA 3aHOCHTh HA OJHY KapTOUYKYy HENb3s, T.K. 3TO 3a-
TPYAHUT UX KiaccupuKanuio u xpaHeHue. Kaprouka noimkHa cojepkarh 0003HaueHHE ee cofep-
KaHUs, HOMep WM mu@p, yKa3bIBalOUINI ee MECTO B KapTOUKe, JaTy 3aroHeHus, oubnuorpadu-
YyecKHe JaHHbIe. 3alicy Ha KapTOUKe CIIeAYeT pacnojaraTb Ha OJHON CTOPOHE, OHU JOJDKHBI ObITh
YETKUMHU M JOCTATOYHO MOJHBIMU. [IpH BBIMTUCHIBAHUM ITUTAT KpallHE BaKHO COXPAHSITHh aOCOIOT-
HYIO TOYHOCTb IPH NepeAayy MbICIEH aBTOpa, CTABUTh WX B KaBBIUKH. [Ipomycku B murare Jomyc-
KaroTcs (OTMEUAIOTCSl MHOTOTOYHEM), HO OHU HE JTOJDKHBI H3MEHSATh CMBICIIA BhICKa3biBaHus. [[uta-
Ta 00s13aTeIHHO JI0JDKHA OBITh CHAOXKeHa yKa3aHHEeM MCTOYHHUKA.

B nponiecce paboThl Hajx U3ydaeMbIM MaTepHaIOM COCTABIIAETCS IUIAH B IENAX O0siee YeTKOTo
BBISIBIICHUH CTPYKTYpPbI TEKCTa, 3allMCH CUCTEMbI, B KOTOPOW M3JIaraeT MaTepuall JaHHBIA aBTOp,
MOJI'OTOBKH K BBICTYIIJICHHIO, @ TAKXKE Ul HAIMMCAHUS KaKOW-ITn00 paboThl, 3aIIMCH CBOUX MBICIIEH
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C HOBOW cucTeMaTH3alMell Marepuaia. B muiane MoOryT BeTpeyaTrbes OTAENbHBIC HU(PHI U APYTHe
(bakTUyecKue CBEICHHS, KOTOPbIE XOTS U HE SABIISIOTCA COOCTBEHHO IJIAHOM, HO MOMOTaioT B Oy-
JYLIEM €T0 UCIIOJIb30BAHUM (K IIPUMEPY, IIPU BBICTYIIJICHUH).

[Ipu u3yyeHnn TeOPEeTUYECKOro MaTepuaa Tpedyercsi COCTaBIeHNE KOHCIIEKTA.

KoHcnekT — 3T0 KpaTKas MMCbMEHHAst 3aIMCh COACP)KaHUS CTaTbU, KHUTH, JIEKLUH, TIPeIHA-
3HAaYEHHBIE JJIs MOCIEAYIONIEr0 BOCCTAHOBICHUS HH(DOPMALIUY C PAa3IMYHON CTETIEHBIO MOTHOTHI.

KoHcniekT — 3T0 cucTeMaTHuecKasi, JJOTUYECKH CBSI3HAS 3aluCh, OOBEIMHSIONIAs TIJIaH, BBI-
MUCKU, TE3UCHI WIH, N0 KpailHel Mepe, /1Ba U3 STUX TUIOB 3amucu. Vcxoas u3 ornpeneiaeHus, Bbl-
MIUCKU C OTJENBbHBIMU ITyHKTaMH IUIaHA, €CJIM B LEJIOM OHH HE OTPAKAIOT JIOTUKU MPOU3BEICHHUS,
€CJIM MEXKAY OTAEIbHBIMU YaCTSIMHU 3alMCU HET CMBICIIOBOM CBSI3U, — 3TO HE KOHCIIEKT. B KOHCHEeKT
BKJIIOYAIOTCS HE TOJILKO OCHOBHBIE TOJIOKEHUS, HO M JIOBOJIBI, UX 0OOCHOBBIBAIOIIHNE, KOHKPETHbIC
(hakThI ¥ IPUMEPHI, HO 0€3 KX MOAPOOHOTO OMKMCAHMUS.

KoHcnekTrpoBaHue MOKET OCYIIECTBIATHCS TPEMs CIIOCOOaMMU:

- IUTUPOBaHUE (MOJHOE WIIM YACTUYHOE) OCHOBHBIX TOJIO’KEHUH TEKCTa;

- Iepeiadya OCHOBHBIX MBICIIEH TEKCTa «CBOMMH CIIOBAMI;

- CMEIIaHHbBIN BapHUaHT.

Bce BapuaHTHI IpeAnonaraiT UCIIOIb30BaHIE COKPAIICHUH.

[Ipu HanMcaHUU KOHCIIEKTa PEKOMEHIYeTCs CIeAYIONIas OCIeI0BaTEIbHOCTD:

1. [Ipoananu3upoBaTh CoJepKaHUE KKIAOro (hparmMeHTa TEKCTa, BBIIENSS OT-
HOCHTEIIFHO CAMOCTOSITEIIBHBIC TI0 CMBICTTY;

2. BeiaenuTs 13 KaKI0i 9acTH OCHOBHYIO HH(POPMAIUIO, YOpaB N30BITOYHYIO;,

3. 3anucaTh BCIO BKHYIO JUIS TTOCIIEAYIOIIEr0 BOCCTAHOBICHHUS WH()OPMAIIHIO

CBOMMMU CJIOBAMHU WJIKM LHUTUPYA, UCITIOJIB3YA COKPAIICHU.

Pa3nensior yeTbipe Bujja KOHCIIEKTOB:

- TEKCTYaJIbHBIH,

- IJIAHOBKIH,

- CBOOOJTHBIN,

- TEMaTUYECKUU.

TexkcTyaJbHBII COCTOUT U3 OTAEIbHBIX aBTOPCKUX LUTAT. HE00X0AMMO TOJIBKO YMEHHUE BbI-
JensATh (ppa3bl, HECYIIME OCHOBHYIO CMBICIIOBYIO HAarpy3Ky. OTO MPEKPacHbIM HCTOYHHUK JTOCIOBHBIX
BBICKa3bIBaHUI aBTOpa U MPUBOAMMBIX MM (PaKTOB. TeKCTyaabHBIM KOHCIEKT HCHOJIb3YeTCs JJIH-
TEJIBHOE BPEMSI.

IInaHoBBIH — 3TO KOHCHEKT OTAENbHBIX ()parMEHTOB MaTepHala, COOTBETCTBYIOLINX Ha3Ba-
HUSM ITYHKTOB IIPEIBAPUTEIHHO pa3padoTaHHOro miaHa. OH y4uT MOCTIEI0BATENBHO U YETKO H3JIa-
raTh CBOM MBICIH, pab0OTaTh HaJ KHUTOU, 000011ast cojepkanue ee B (popmynupoBkax raHa. Ta-
KO KOHCHEKT KPaToK, MPOCT U sICEH MO cBoel (hopMme. DTO /enaeT ero He3aMeHUMbIM IOCOOHEM
IpH OBICTPON MOATOTOBKE JOKJIJA, BHICTYIIJICHUS.

CB0OOIHBIN KOHCIIEKT — WHJMBUIYalIbHOE HU3JIOKEHUE TEKCTa, T.€. OTPAKaeT aBTOPCKUE
MBICJIH Yepe3 Baille cOOCTBEHHOE BueHUE. TpedyeTcs neranbHas mpopadoTKa TEKCTa.

CB0OO/IHBIN KOHCHEKT MpeJCcTaBlsieT cOOOM codYeTaHUE BBITUCOK, IUTAT, UHOT/IA TE3HCOB,
YacTh €r0 TEKCTA MOKET OBITh CHAaOKeHa IIaHOM. DTO HanOoJIee MOJTHOIEHHBIN BU KOHCIIEKTA.

TemaTH4ecKHii KOHCIEKT — U3J0KEHHE WH(POPMALIUU MO OJHOM TeMe M3 HECKOJbKHX HC-
TOYHHUKOB.

CocraBieHHe TEMAaTHYECKOT0 KOHCIIEKTa yIUT paboTaTh HaJl TEMOH, BCECTOPOHHE OOTyMbI-
Bas €e, aHaJU3Upys pa3MyHble TOUKH 3PEHHS Ha OJIMH U TOT ke Bompoc. Takum oOpa3om, 3TOT
KOHCIIEKT o0JierdaeT paboTy HaJl TEMOW NIPU YCIOBUHU MCIIOJIb30BAaHMSI HECKOJIBKUX HCTOYHHUKOB.

Odopmiienue KOHCTIEKTA

1. HazBanne KoHCIIEKTUPYEMOTro MPOU3BeACHUS (MIIM €r0 YacTH) U €ro BBIXOJI-

HBIX JaHHBIX, T.€. Oubmuorpaduueckoe onucaHne JOKyMEHTA.
2. Ilman Tekcra.
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3. Nznoxenne Hanbosiee CYIIECTBEHHBIX MOJOXCHUH W3y4aeMOTo Marepuaia
(Te3uchl) mocaenoBaTeNbHO U KPaTKO CBOMMHM CJIOBaMHU WJIM B BHJIE IIUTAT, BKIOYas KOH-
KpeTHbIe (DaKThl U IPUMEPBHI.

4. CocraBisisi KOHCIEKT, MOYKHO OTJICJIbHBIE CIIOBA U IIeJIbIe TPEIOKEHHS M-
caTh COKPAILICHHO, BHITUCHIBATh TOJIBKO KIFOYEBHIE CIIOBA, IPUMEHAThH YCIOBHBIE 0003HaUe-
HUSL.

5. Uto0bI (hopmMa KOHCTIEKTa KaKk MOXKHO 00Jiee HarJIsAHO OTpa)kaia ero cojep-
KaHWe, pacroiaraite ad3ambl «CTYNEHbKaMI» MOJOOHO MyHKTaM M IOAIYHKTaM IUIaHa,
MPUMEHSITE Pa3HOOOpa3HbIe CIIOCOOBI MOYEPKUBAHIS, UCTIONB3YHTE KapaHIAIld U PyIKU
pa3Horo IBETA.

6. Hcnonp3yiiTe pedepaTuBHBIA criocod M3NI0KeHHs (Hampumep: «ABTOp CUu-
TaeT...», «PACKPBIBACT...»).

7. CoOcTBeHHbIE KOMMEHTAPHUH M10JIaraiiTe Ha MOJIsX.

HToroeeiM MMPOAYKTOM CaMOCTOATCIBbHOI'O U3YUCHUA JIUTCPATYPLI 10 KOHKPECTHBIM TEMaM sIB-

JEICTCA KOHCIICKT, CPCACTBOM OLICHKHU JAaHHOI'O BHJA ACATCIBbHOCTHU — CO66C6)IOB&HI/IC, TCCTUPOBA-

HHUC.

Bonpochl 1J1s1 codeceToBaHNS

Tema 1. Buoxumusi — 0CHOBa HAYKH O MUTAHMU. XMMHS, POJIb U 00MEH BelleCTB B OpraHusMe.
CTpoeHue KJIETKH.

ko

o

Kakue xuMudeckue coeIMHEHNS COCTABIISIOT KUBYIO CUCTEMY?

KakoBa posib BOJIbl B OpraHu3Max *KHBOTHBIX

KaxoBo 3HaueHne Makpo- U MUKPO3JIEMEHTOB B OpraHU3Me 4eioBeKa?

KakoBa notpe6s1seMoCcTh UesloBeKa B MUHEPAIbHBIX BEIIECTB U MUIIEBbIE HCTOYHUKH

K kakuM MaTroJorMyeckuM COCTOSHHUSAM IPUBOJAUT HapylleHHE OOMEeHa MHUHEPAJIbHBIX
BEIIIECTB B OpraHu3Me 4esoBeka (mpumep)?

[ToueMy OMOXHMMHIO Ha3bIBAIOT OCHOBOM HAYKU O MUTAHUU?

Tema 2. YpoBHM OpraHu3anMé >KUBBIX OPraHU3MOB M WX XHUMHYECKHii COCTaB.
A3oTocoaep:kanue BeuecTna.

1. XUMUYECKUI COCTaB )KUBBIX OPraHU3MOB?

2. OxapakTupHU3yHTe a30THOCOAEPKAILUE BEIIECTBA.

3. OxapakTepu3yiTe CBOMCTBa O€JiKa: paCTBOPUMOCT.

4 dusnonornyeckre GyHKIMU KUBBIX OPIraHU3MOB.

Tema 3. CtpykTypa 0eakoBbIX Tesl. PU3NKO-XUMHUYecKHe cBoiicTBa OeakoB. Kinaccupukanus

0eJIKOB.

1. Krnaccudukanus 6enkoB mo gpopme.

2. Knaccugukarus 6e1KoB 1o cocTasy.

3. Tunel cBsizeil B 0€TKOBOM MOJIEKYJIE.

S. Kakas cBsi3p oOecrieunBaeT (hopMUpOBaHHE IEPBUYHOM CTPYKTYPBI MOJIEKYJIbI Oenka?

6. UTO NMOHMMAOT NOJ BTOPUYHOM, TPETUYHOM M YETBEPTUYHOM CTPYKTYPOU MOJIEKYJIbI
6emnka?

7. BricanuBanue, ocaxkieHUE U JeHATypauus?

Tema 4. [IpocTble U ci10:KHBIE OeIKH

1. Kaxosa crpykrypa PHK u JITHK.

2. Uto Takoe nporennsl? [lepeuncauts S MpOTEUHOB.
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3. Ocuosusbie pynkuuun PHK u THK.

4, [TosicauTre coctaB W OCHOBHbIE (QyHKIHH (HocHopnpoTEenI0B, TIIOKOMPOTEHIOB |
JUTIONPOJICUIOB.

5. Yrto coboii mpeacTaBisitoT XpoMonporenasl? Mx knaccudukanms.

6. Kakue xpoMompoTen ikl BCTpEYaroTCs B OpraHu3Me yeoBeka? YKakuTe ux QyHKIHH.

Tema 5. ®epmentbl. OmnpenejieHue, o0mMe CBOWCTBA, MEXaHM3M JAefcTBUA.

Knaccupukauus ¢pepmentoB. Kataauruueckue cBoiicTBa pepMeHTOB.
Homenknarypa, kinaccudukaius GepMEeHTOB.

KodepmeHnTs! 1 mpocTeTndecKue rpyIisl.

AKTHBHBIN LUEHTP.

Kodaxkrtops! pepmeHTOB.

MonekynsipHble MEXaHU3MBbI JEHCTBUS (PEPMEHTOB.

okrwn PR

Tema 6. MeToabl Bble/IeHUsI M OYUCTKH (pepMeHTOB. OOHapy:xeHMe (pepMEHTOB M UX
AKTHBHOCTb.

UYro JIeryio B OCHOBY METO/IOB BBIJIEJICHUE U OUYUCTKY (PEpMEHTOB.

MexaHU3MBbI AEUCTBUS (PEPMEHTOB.

Urto Takoe akTUBATOPbl 1 HHTUOUTOPHI?

I'anpona3sel: mercruH, XMMOTPHUTICUH, KapOoKcmitaza, mupodocdarasa.

WnxenepHasi 3JH3UMOJIOTUSL.

[Ipumenenue GepMEHTOB U UX UHTHOUTOPOB.

ocoukrwhdE

Tema 7. O0MeH BeliecTB U OMOdHepreTHKa. JIpIxarejJbHasi nenb

1. Uro Ha3pIBatOT OOMEHOM BELIECTB?

2 HazoBute 0cOOeHHOCTH OMOAHEPTETHUKH.

3. OT yero 3aBUCHUT NOTPEOHOCTH YEIOBEKA B SHEPTrUU?

4 HazoBute ocHOBHBIE METO/IbI U3y4YEHHSI OOMEHA BEIIeCTB. B ueM CymbHOCTh METOAA

ra3oBoro aHaiamnza?
B yem cymHOCTh COBpEMEHHOM TeOprUU OUOOKHUCIICHUS?
Kak BimmsieT Bo1a Ha OMOOKHUCIIeHHUE?

2

Tema 8. Peryasinusi oOmena Bemects. 'opMoHBI.

1 I'opmoHns! runouza u ageHorunodusa.

2 ['opmoHBbI runoranamycau

3 I"'opMOHBI MapaUTOBUIHBIX KEJe3.

4. I'opoMHBI cpennelt qoau runodusa U Heliporunodusa.

5 ["OpMOHBI OKETYIUCTOM JKEJIe3bl U MOJIOBBIX XKeJe3.

6 ["'opMOHBI MO3TOBOTO CJI05T HOJIIOYEYHHKOB U TOPMOHBI KOPBI HAJ| IIOYEYHHKOB.

Tema 9. O6men O6enkoB. IlepBblIii 1 BTOpO# 3Tan 00MeHa 0e1KO0B.

1 Uewm omnpenensieTcst TOJTHOIEHHOCTh O€TKOB?

2 Hanummre hopmyny He3aMEHUMBIX aMUHOKHCIIOT.

3 Yto Takoe a30THUCTHI OalaHC U ero 3HaueHue?

4, [Tox neiictBreM kakux GepMEHTOB PACIICTUISIOTCS OETTKU B KEIYI0YHO-KUIIIEYHOM TpaKTe?
5 Kakum npeBpaliieHnsM noaBepraroTcsi BCOCABIIUECS AMUHOKHUCIOTHI?

6 Oxapakrepu3yiiTe CTaiuu CUHTe3a OemKa.

Tema 10. Tpernii 3Tan o0MeHa 0eskoB. O0OMEH CJI0KHBIX 0€JIKOB.
1. W3 kakux sTaroB CKiIambiBaeTcss 0OMeH OeloB?
2. HazoBuTe KOHEUHBIEC TPOTYKTH OOMEHA OEITKOB.
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[Tyt 00e3BpeKMBaHNs aMMHAKa U APYTUX aMHHOB B OpraHU3Me

Ha3zoBuTte npu4nHbI THEEHUE OeNKa B KUIICYHUKE W MEPBI €0 MPEIyIPEKICHHS.
Kak npoucxoaur ob6e3pexuBanue Gpenomna?

Kaxkue daxTopsl BausitoT Ha 00MEH OEITKOB.

Kakue BuTaMHHBI IPUHUMAIOT Y4acTHE B OOMEHE OENTKOB M B KAKHX IPOLIeccax?

Tema 11. JIlunuasl (XuMusi 1 MeTa00JIHU3M).

ONoOA~LONE

Yto Takoe JIUOUabI?

Knaccudukanus mumnumos.

[TpuBenuTe MpUMEPHI HACHIIICHHBIX M HEHACBIIICHHBIX JKUPHBIX KUCIIOT.

Hamummre o6uryro Gpopmyny TpUTrIUIepUHA.

Uem BbI3bIBACTCS MOPYA KUPOB U KAK €€ MPEAYIPEAUTH?

B ueMm cymHOCTB nepBOro Tana oOMeHa JUIHI0B

CTpyKTypa, MICTOYHUKHU U POJIb HKEIUYHBIX KUCJIOT B OpraHU3ME.

Kak BnusieT cTeneHp HaChIIICHHOCTH KUPHBIX KUCIIOT HAa KOHCUCTEHITUIO TITHIEPHI0B?

Tema 12. O0MeH JUITHI0B

o o

N =

B uem cymnoCTh NepBOro 3Tana oOMeHa JUMUI0B

Ctpoenue u cBoiicTBa GhochaThI0B.

CrpoeHue u CBOWCTBA CTEPUIOB.

buonoruueckas posb JIUMUIOB.

B yem cymHocTh BTOpOro 3Tana ooOMeHa JUIHI0B

Hanummre cxemy COBpEMEHHOM TEOPUH OKHCIICHUS )KUPHBIX KUCIOT B OPraHU3ME.
KaxkoBa poss Co A B 0OMEHE BEIIeCTB

Tema 13. YrieBoabl (Xumusi 1 MeTad0JIU3M)

cuakrowhE

Knaccudukanus yrneBos1oB.

KaxoBbl (yHKIIUM YIIIEBOAOB B OpraHu3mMe?

KakoBsl hyHKIIMM TITUKOreHa?

[IpuBeauTe npuMepsl TPHO3, TETPO3, IEHTO3 U T'€KCO3, YACTO BCTPEUAIOIINXCS B OpraHU3Me.
B cocraB kakux nu- ¥ nonucaxapu0B BXOAUT IUtoko3a? [lokaxuTe Ux CTpoeHue.
HazoBuTe nuieBble HCTOYHUKH YITIEBOJOB

Tema 14.buosiornyeckasi posib. O0MeH yriiepoaoB

agrownE

KaxkoBrbl sHEpreTHyeckre mokasaTesin a3poOHOTr0 U aHadPOOHOTO OKUCIIEHUE TIFOKO3bI?
KaxoBo 6uonorudeckoe 3Ha4eHHe MeHTO3HOro ukia? HamummuTe cxeMy 3TOro mpoiecca.
Kakue ropMoHBI y4acTBYIOT B 0OOMEHE YIJIEBOJIOB U B U€M CYIIBHOCTh UX JACUCTBUS?
KakxoBo 3HaueHNe CTPYKTYpHI MUTAHUS B MOAEPKAHUMHOPMATLHOTOOOMEHA YTIeBO10B?
B yem nposiBisieTcst HapynieHUs: OOMeHa yTIIeBOI0B?

Tema 15.B3anmocBs3b 00MeHa yIi1eBOA0B, 0e/1KO0B U JUNUA0B.Perynsnus oOMeHa BeliecTsB.
buoxumus u nuranme.

el A

©~N oo

OCCeHIMAIbHEIC BEIICCTRA.

Ponr OeakoB B IUTaHUU.

Ponp munuaoB B NUTaHUU.

Bo3moskHBIE TpeBpaleHust JIUMHUI0B U3 YTIIIEBOI0OB M 0OpaTHBIEC MPOIIECCHI, TEPEXO]] OT
JTUTHUIOB K Oesikam, CBSA3YIoIee 3BeHO OOMEHa.

Ponp yrneBonos B nutaHuu.

Ponp MuHepasibHBIX BELIECTB B MUTAHUH.

Poap MOI0KO B IUTaHHU.

O HOpMax B MUTaHUU.
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Tema 16. ’KupopacrBopuMble BUTAMHHbI

1.
2.
3.

o oA

UTto Takoe BUTAMHUHBI U KaK OHHU KJIACCU(DUIUPYIOTCS?

KakoBa Ouonoruueckast posib urpatot Butamunsl A, D u E?

HazoBurte ucrounuku sBuramuuoB K, F u Q

B yem nposiBisieTcss BUTaMUHHASL HEAOCTATOYHOCTh M KAKUE U3BECTHBI €€ BUIBI?
KakoBa moTpeOHOCTh B BUTAMHHAX W OT YEro OHA 3aBUCHUT?

KakoBa poiib 0T€YECTBECHHBIX YUCHBIX B UCCIICIOBAHIUN BUTAMUHOB?

Tema 17. BonopacTBopuMble BUTAMHHBI.

1.
2.
3.

4.

S.

6.

buonorudeckas poib, HCTOYHUKH U TOTPEOHOCTH BUTAMHHOB B1, B2, B3 11Bs

Uto Takoe BOJIOPaCTBOPHUMbIC BUTAMUHBI?

HazoBure ucrounnku sBuramudoB H, B12 u C

KakoBa ycTOHYMBOCT, BUTAMHUHOB B MPOIECCE XPAHEHHUS M TEXHOJIOTHYECKOH 00pabOTKH
MIPOJYKTOB?

B cocraB kakux (pepMEHTOB BXOIAT THAMHH, puOOQIaBUH, MUPUIOKCATb, HUKOTHHAMM]I,
MMaHTOTEHOBAsI KMUCIIOTOM, YOUXUHOH?

YkaxuTe XapakTepHbIe MPpU3HAKKU HepocTaTouHocTH BuTtamuua B1, A, K, C, D, E, PP, B1,?

Tema 18. O N0/THOLEHHOCTH NUTAHUA M1 HOPMAX BUTAMUHOB

1.
2.
3.

4.

5.

6.

YeM 00BSACHUTH MOTPEOHOCTH YEIOBEKA B MUTAHUH
Uro Takoe cOalaHCUpOBaHHAS JUCTA
YT0 NOHMMAIOT [O]T PAIIMOHATBHBIM TUTAHUEM

Kaxkwue BemecTBa OTHOCSTCS K dKU3HEHHO-BKHBIM JJISI HOPMAIBHOW (PU3UOTIOTHYECKOM

JIEATEILHOCTH YeNoBeKa?

KaKl/Ie DJICMCHTHEI SABJIAKOTCA HCO6XOI[I/IMI)IMI/I KOMITOHCHTAMU ITHUIIIN U KaKOBO UX
OHoJI04YecKoe 3HaueHue?

OT Ygero 3aBUCAT HOpMI)I HOTpe6HeHI/I$I IINIICBLIX BCIICCTB.

4.2 (I)OpMI)I OTYECTHOCTH, MMOPHAIAOK UX O(l)OpMJ'leHl/Iﬂ U NPEACTABJIECHUSA, KDUTEPUH OLICHUBAHUSA

TCKYHIaSI arreécrtauuAa CTyACHTOB IIPOBOAUTCA IMpErioaaBaTCJIsAMU, BEAYITUMHA na6opaTopHHe

paboThI MO TUCIUIUIMHE, B CIeAYIOUNX (opmax: oT4eT (MUChMEHHBIN), coOeceJOBaHHE.

Jlonyck K J1abopaTOpHBIM paboTaM MPOUCXOIUT NPU HAJTUYHUU Yy CTYJIEHTOB IE€YAaTHOTO

BapHuaHTa OTYCTA. 3aIHI/ITa OTUCTa NPOXOJUT B (bopMe AOKJIaaa CTyACHTa 110 BBIIIOJIHEHHOM pa60Te
M OTBCTOB Ha BOITPOCHI IIPCTIOAaBATECIIA.

MaxkcruMaiabHOE KOJIMUYECTBO OAJJIOB CTYJIEHT MOJYyYaeT, eciu oopMIIeHHE OTUeTa

COOTBCTCBYCT YCTAaHOBJICHHBIM Tpe6OBaHI/I${M, a OTYCT MOJJTHOCTBIO PACKPBIBACT CYTh pa6OTI)I.

OcHoBaHueM JJI1 CHUXKCHHUEM OLICHKU SABJISAIOTCA:

- HapylleHue rnpaBuil 0OpMIIEHHS OTUYETa IO BBIIOJHEHOU padoTe;
- HECTIOCOOHOCTh CaMOCTOSTEIbHO XUMHUECKH OMMCATh XO/1 PEAKIINY;
- HEKOPEKTHasl OLIEHKa Pe3yJbTaToB padoT.

OTueT MOKeT OBITH OTIIPABIIEH HA JI0PA0OTKY B CIEIYIOUINX CIydasx:
- HCBEPHOC HAITMCAHUEC XUMHYCCKUX ypaBHeHHﬁ;
- HECTIOJITHOCTBIO BBIIIOJTHCHHBIC 3aJaHHU A,
- OTCYTCTBHUE BBIBOJIOB I10 pe3yJibTaTaM padorT.

Kputepun oneHuBaHus ordyera Mo J1abOpaTOpHBIM paboTaM, KOHCIEKTa NPUBEIEHBI B

DoHJE OLICHOYHBIX CpCACTB IO AUCHUIIIINHE «broxumusy.
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[Tpoueypa NpoBeJCHHUSI OILICHOYHOT'O MEPOIPHUATHS BKIIIOUAET B ce0sl BOMPOCHI [Tl codece-
JIOBaHUSI, KOTOPBIC MTO3BOJISIFOT OIEHUTHh OTBETHI CTYJAEHTOB MO TemaM 1-16 nucrurmimabl «broxu-
Mmust». [Ipennaraemblie CTyIeHTY BOIIPOCHI JJisi COOECETOBaHUS MTO3BOJISIIOT MTPOBEPUTH CIIEAYIOIIHE
komnerennuu: YK-1, OIIK-2.

JlJi1 TOATOTOBKU K TJAHHOMY OIICHOYHOMY MEPOIPUSTUIO HEOOXOAUMO 5 MUHYT, B T€UCHHE
JAHHOTO BPEMEHHU OyZIeT MPOBOAUTHCSA Oece1a Co CTYACHTOM B AMAJIOTOBOM PEKUME.

[Ipu mMoAroTOBKE K OTBETY CTYACHTY MPEAOCTABISICTCS MIPABO MOJIb30BaHUS HOPMATUBHBIMU
JOKYMEHTaMH U CIIPABOYHBIMH TaOIUIIAMH.

Kpurepuu oueHuBanust

Oyenka «OmMAU4HO» BBICTABIIACTCS CTYACHTY, €CIHM 3HAeT HAa BBHICOKOM yYpOBHE HEOOXOIH-
My0 HH(OPMAIIHIO U TITyOOKO pa3dupaercs B u3ydeHHOM Mmarepuaiie; CBOOOIHO yMEeT MPOBOIUTH
WCCIICIOBAHMS 110 331aHHOW METOJHMKE M aHAIM3MPOBATH PE3YNbTAThl HKCIIEPUMEHTOB; YMEET H3-
MEPATh U COCTABIATH ONMCAHHE NMPOBOAMMBIX SKCIEPUMEHTOB, MOJATOTABIUBATh JaHHBIC IS CO-
CTaBJICHHS 0030pOB, OTYETOB M HAYYHBIX IMyOJHKalwii; Biageer Ha BHICOKOM ypOBHE CIIOCOOHO-
CTBIO K CAMOOPTaHU3allui ¥ caMo00pa3oBaHus; Biageer criocoOHOCTBIO M3yYaTh U aHATTM3UPOBATH
HAYYHO-TEXHHUYECKYI0 HH(OPMAINIO, OTEYECTBEHHBIN 1 3apyOeKHBII OIBIT 110 POU3BOJCTBY MPO-
TYKTOB MTUTAHUSI.

Oyenka «xopouwio» BBICTABISIETCS CTYACHTY, €CIH JeMOHCTPUPYET 3HAHHUS OCHOBHOM MaTe-
puai B JOCTaTOYHOW Mepe; YMeeT caMoo0pa3oBhIBaThCS; [IpaBMiIbHO IPOBOJUT MCCIIEIOBAHUS 110
3aaHHOM MeTonuke; Ha moctaTouHo XopolieM ypOBHE BIIaJeeT HaBbIKAMU MPOBEJCHUSI UCCIE0-
BaHUS 10 33JaHHOI Meronuke; Ha xopomem ypoBHE BiajeeT HaBBIKAMU W3MEPEHHUS U COCTaBIIe-
HUS1, ONIMCAHUS TPOBOIUMBIX IKCIIEPUMEHTOB.

Oyenka «yooenemeopumesibHo» BBICTABISCTCS CTYICHTY, €CIIM 3HAeT OCHOBHOW MaTepuall,
HO JomyckaeT ommnboku; TeopeTnyeckue 3HAHUS MCCIEAOBaHUs IO 331aHHON MeToauke; CrpaBiis-
eTcs C POBECHUEM HMCCIIEIOBAHUS 10 3aaHHOW MeTouKe; CrpaBisieTcs: ¢ peleHneM MpaKTH4e-
CKUX 3a/1a4 U3MEPEHUsI U COCTABIICHUS OINMUCAHUS MPOBOJUMBIX SKCIIEPUMEHTOB Braneer HaBbIKa-
MU U3MEPEHHSI U COCTABIICHHSI OTIMCAHUS IIPOBOANMBIX SKCIIEPHMEHTOB.

Oyenxa «Hey00s81emeopumenbHo» BBICTABISETCS CTYICHTY, €CJIM 3HaeT HEAOCTaTOYHO, J10-
nyckaer rpyosle ommubOku; He ymeer camooOpa3oBbiBaThCs; MIMeeT TOJIBKO HEKOTOpBIE MOBEPX-
HOCTHBIE TIOHATHS HCCIIEIOBAHMUS IO 3aJaHHON MeToIMke MUHUMAIBHO CIIPABIISIETCS C TPOBEICHU-
€M HCCIIEZIOBaHUs 10 33/laHHON MeToauke; He Biageer cmocoOHOCThIO K caM000pa3zoBaHuio; Mu-
HUMAJIFHO CIIPABIISCTCS C PEIICHUEM MPAKTUYECKUX 3a/1a4 U3MEPEHUS W COCTABIICHHS OIHMCAHUS
MIPOBOAMMBIX IKCHEPUMEHTOB; MUHHMANBHO BiIaJeeT HaBBIKAMH U3MEPEHUSI U COCTABJICHUS OIHU-
CaHUS MIPOBOIUMBIX IKCIIEPUMEHTOB.

Oyenxa «3aumeHo» BBICTABIIAETCS CTYJIEHTY, €CIU MpPH COOECeOBaHUM CTYIEHT pPacKphHIBAET
BOTIPOCHI TT0 TEMaM JWUCIUIUINHBI, HE JIOIyCKAaeT TPyOBIX OIMOOK MPH M3JI0KEHUH MaTepHala; Xopo-
10 OPUEHTUPYETCS: B TEPMUHAX.

Oyenka «He 3aumeHo» BBICTABISIETCS CTYIEHTY, €CITU TP COOECEJOBAHUHU CTYACHT JOIMYCKaeT
rpyOblie OIIMOKH NP U3I0KEHUH MaTepHana.

MakcuManbHO BO3MOXKHBIA Oalll 3a BECh TEKYHIUH KOHTPOIb YCTAaHABIMBAETCS PaBHBIM 55.
Tekymiee KOHTPOIBHOE MEPOTIPUATHE CUUTACTCS CAAHHBIM, €CIIH CTYACHT IOJYYHII 32 HETO HE MEHEe
60% OT yCTaHOBJIEHHOT'O JUIl 3TOTO KOHTPOJII MaKCUMaJIbHOTo Oansa. PeTHHTOBBIN Oasl, BHICTABIIS-
eMBIH CTYJICHTY 3a TeKyIllee KOHTPOJIbHOE MEPOTPHUATHE, CITAHHOE CTYJEHTOM B YCTAaHOBJICHHBIE Tpa-
(UKOM KOHTPOJBHBIX MEPOIPUATHI CPOKHU, ONPEAEIAETCA CIEAYIOUMM 00pa3oM:

5. Meroanyeckue ykazanus (1o BuaaM padot, npeaycMOTPeHHBIX pado4eil mporpam-
MO JMCUMILTHHBI (MO1YJIs1)
5.1. Bua camocTosAATe1bHOM padoThI: TOATOTOBKA K Ta0OPATOPHBIM 3aHATHUSM.
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[ToaroToBka K 1a00paTOPHBIM 3aHATHSAM SBISETCS OJHOW M3 BaKHEHIIUX (OpM CaMOCTOsI-
TEeIbHON paboTHI CTy/NEeHTOB. Llenbro 1abopaTOPHBIX 3aHITHH SBISETCS 3aKpeIIeHWe 3HAHWH, T10-
JYYeHHBIX Ha JIEKIMOHHBIX 3aHATHAX M B XOJI€ CAMOCTOSITENIbHOW PalOThI, a TaKke BbIpabOTKa
HaBBIKOB IPOBEJICHUSI aHATOMUU NMUIIEBOTO ChIPbS U MUILEBBIX MPOAYKTOB.

[ToaroToBky K 1a00paTOPHBIM 3aHATHAM CIEAYeT HAaUMHAThH C TIOBTOPEHHS MaTepHaia JeK-
LMY [0 COOTBETCTBYIOIIEH TeMe, a MOTOM IEPEXOAUTh K M3YYEHHIO MaTepuaia yuyeOHHKa, pyKO-
BOJICTBYAChH IUIAHOM J1aOOpaTOPHOTO 3aHATHA, JAHHOTO B METOAMYECKHX YKa3aHUAX K JIaboparop-
HBIM 3aHATUSM. [10 3aBepiIeHNN U3yUeHUsT PEKOMEH0BAaHHOM JIMTEpaTyphl, CTYACHTBI MOT'YT IIpO-
BEPUTH CBOU 3HAHUS C MOMOUIbIO BOIPOCOB JJII CAMOKOHTPOJIS, COAEPIKALUXCS B KOHIE IIaHa
Ka)KJI0TO 3aHATHUS IO COOTBETCTBYIOLIEH TEME.

[ToaroToBka K J1aOOpPaTOPHBIM 3aHATUSAM CIIOCOOCTBYET 3aKPEIICHUIO M YIIYOJICHHIO IO0-
HUMAaHMS U3y4CHHOTO0 MaTepHaia, a TakKe MPUOOPETEHUIO0 HABBIKOB THCTOXUMHUYECKOTO M MUKPO-
XUMHUYECKOIO aHAJIU3A.

Jlomyck K 1a00paTopHBIM paboTaM MPOMCXOIUT MPU HAIWYHH Y CTYJCHTOB I1€4aTHOTO Ba-
puaHTa oT4yeTa. 3aluTa OT4eTa MPOXOAUT B (hopMe IOKIa/la CTY/ICHTA 0 BHIMOJIHEHHON paboTe u
OTBETOB Ha BOIIPOCHI NPENO1aBaATENSL.

ATttectanuio 0akanaBp MOJydYaeT, eciu OPOpMIIEHHE OTYETa COOTBETCBYET YCTAaHOBJICHHBIM
TpeOOBAHUSAM, a OTYET MOJTHOCTHIO PACKPHIBAET CYTh PaOOTHI.
OcHoBaHUEM 151 CHUKEHUEM OLICHKH SIBJISIFOTCSI:

- HapyIIeHHe MPaBUI 0(OPMIICHHS OTYETA IO BBITIOIHEHOW padoTe;

- HECIIOCOOHOCTh CAaMOCTOSITENIbHO XUMUYECKH OMUCATh XOJ1 PEaKIIHH;

- HEKOPEKTHAas OIIEHKa pe3yIbTaToB padoT.

OTt4er MOKeT ObITh OTIIPABIICH HA I0PA0OTKY B CIECAYIOIIUX CIIydasx:

- HEBEPHOE HAIIMCAaHUE XUMUYECKUX YPaBHEHUM;

- HETIOJIHOCTHIO BBIITOJIHEHHBIC 3a/1aHUS;

- OTCYTCTBUE BBIBOJIOB I10 pe3yjibTaTaM paloT.

HToroBelii NPOAYKT caMOCTOATEIBLHOM PadoThI: OTYET MO Ja0OpaTOPHBIM paboTam.

CpencTBa M TeXHOJIOTHH OLIEHKH: OTYET (MUChMEHHBIN).

Kpurepun onenkn padoThl cTyAeHTA:

Oyenxa «omauyHo» BBICTABISETCS CTYIEHTY, €CITM 3HAaeT Ha BBICOKOM YpOBHE HE0OXOJu-
MyI0 MH(opMaIuio 1 r1yooko pazdupaercs B M3ydeHHOM Mmarepuaie; CBoOOOIHO yMeeT IPOBOIUTh
HCCIEAOBAaHMS O 33JJaHHOM METOAMKE U aHAJIU3UPOBATH PE3YJbTAThl HKCIIEPUMEHTOB; Y MEET U3-
MEpSATh U COCTaBISATH ONMKMCAHUE MPOBOAMMBIX 3KCIEPUMEHTOB, MOATOTAaBIUBATH JaHHBIE IS CO-
CTaBJIeHHs 0030pOB, OTUYETOB UM HAYYHBIX MyOnukaiuii; Brageer Ha BHICOKOM YpPOBHE CIIOCOOHO-
CTBIO K CAMOOPTaHH3aIlui U caMooOpazoBaHusi; Biageer cmocoOHOCThIO M3YYaTh U aHATTU3UPOBATH
HayYHO-TEXHUUYECKYI0 HH(POpPMAIIHIO, OTEUECTBEHHBIN U 3apyOEKHBIH OIBIT MO MPOU3BOACTBY MPO-
JYKTOB MTUTaHUSI.

Oyenxa «xopouioy BBICTABIIAETCS CTYACHTY, €CIM JEMOHCTPUPYET 3HAHUS OCHOBHOM Mare-
pHual B IOCTaTOYHON Mepe; YMeeT camoo0Opa3oBbIBaThes; [IpaBuIbHO MPOBOIUT HCCIEIOBAHUS 110
3alaHHON MeToauke; Ha mocTtaTouHo XopollleM ypOBHE BIIaJIe€T HaBbIKAMU IPOBEICHUS HCCIIEI0-
BaHMS MO 33JlaHHON Meroauke; Ha XopoiieM ypoBHE BiaJeeT HaBbIKAMHU U3MEPEHUS U COCTaBlIe-
HUSI, OTUCAHUS TTPOBOIUMBIX KCIIEPUMEHTOB.

Oyenka «yooenemeopumesnbHo» BBICTABIISETCS CTYIEHTY, €CIM 3HaeT OCHOBHOM MaTepua,
HO JomyckaeT ommnoOku; TeopeTnueckue 3HaHUS MCCIEAOBaHUA MO 3a/laHHON MeToauke; CrpaBiis-
€TCsl C IPOBEICHUEM UCCIEA0BaHUs MO 3aJaHHON MeToanke; CrpaBisieTcs ¢ pelIeHUeM MpaKTHye-
CKHX 33/1a4 U3MEPEHMsI U COCTaBIIEHUS OMKCAaHUSI MPOBOJAMMBIX SKCIIEPUMEHTOB Braneer HaBbIKa-
MU U3MEPEHUS U COCTABIICHUSI OMMCAHUS IPOBOAUMBIX IKCIIEPUMEHTOB.

Oyenka «Hey0os81emeopumenbHo» BBICTABISETCS CTYIEHTY, €CJIM 3HaeT HeAOCTaTOYHO, J10-
nyckaer rpyosle ommbOku; He ymeer camooOpa3oBbiBaThCs; MIMeeT TOJIBKO HEKOTOpHIE MOBEPX-
HOCTHBIE TIOHATHUS UCCIIEIOBaHMS 0 33/1aHHOIM MeToArKe MUHUMAaNbHO CIIPaBIISETCsl C MPOBEACHU-
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€M HCCIIEZIOBaHUS I10 33/JaHHON MeToauke; He Biageer cmiocoOHOCTHIO K caM0o0Opa3zoBaHuio; Mu-
HUMAJIBHO CIIPABISETCS C PEIICHHEM MPAaKTHYECKHX 33Jad W3MEPEHHS M COCTABJICHUS OIHCAHUS
MIPOBOJIUMBIX 3KCIIEPUMEHTOB; MUHMMAaIbHO BJaJ€eT HAaBHIKAMHU M3MEPEHUS U COCTABJICHUS OIH-
CaHUs MPOBOIUMBIX SKCIIEPUMEHTOB.

Oyenxa «3aumenoy BBICTABISAETCS CTYIEHTY, €CIHM IIPU COOECENOBAHUU CTYJCHT PAaCKPHIBAET
BOIIPOCHI 110 TeMaM JHCLUILIMHBL, HE JIOMyCKaeT IPyObIX OMIMOOK MPH M3JI0KEHUH MaTepHaia; XOpo-
10 OPHEHTUPYETCS: B TEPMHUHAX.

Oyenxa «He 3aumeHoy» BBICTABIACTCS CTYACHTY, €CIH IPHU COOECETOBAHUY CTYJCHT JOIYCKAaeT
rpyObie OIMOKH MPU U3JT0KEHUU MaTeprana.

6. MeTonnyeckue yKazaHusi 10 MOATOTOBKeE K IK3aMeHY

Ounast popma 00ydeHus - 3K3aMEeH B 3-O0M ceMecTpe

3aounast popma 00ydeHUsI- SK3aMEH BO 2-OM CEMEeCTpe
Bonpocs! 115t npoBepku ypoBHSI 00y4€HHOCTH
3HaTh 1. Ponb oTeueCcTBEHHBIX YUEHBIX B Pa3BUTUH OMOXUMHUH

2. X¥IMUYECKHUI COCTaB )KUBBIX CHCTEM

3. OU3UKO-XUMHYECKUE CBOICTBA OEIKOB
4. DcceHIMaIbHbIE BEIIECTBA U UX POJIb
5.brocuHTe3 MPOTENHOB U UX (PYHKIIUU
6.B3anMocBs3b 0OMeHa BEILIECTB B OpraHU3Me
7. 3-i1 aTanm oOMeHa OeNKoB
8.Teopust GMOOKHCIIEHNSI BELLIECTB B OpPraHU3Me
9.JIpIxaTesbHast 1IeTlh U €€ 3HAUeHHe
10.OpHUTHHOBBIH ITUKIT
11. buocuHTe3 KMPOB B OpraHu3Me
12. YcnoBus v myTH pacmaja yriieBoJI0B
13. Oxucnenue rimmnepuHa; ki1 Kpedca
14. OOMeH yrI1eBO/I0B
15. Posib neHTO3HOTO 1MKIIa
16. PoItb TOPMOHOB TTOJKEITYIOYHON KETe3blI
17 UcTOYHMKY BUTAMHUHOB
18 I'opMOHBI CTEPOUHON TPUPOIBI

YmMmetb 1.CtpoeHue KIeTKU U €€ COCTaB
Bnagers 2. CocraB 0€JKOB U UX pOJIb B OpraHu3Me
3. Kinaccuduxarus 6enxoB
4. Meto/ipl OOHapYKEHUS OETTKOBBIX TEI
5. Ctpoenue MpoTerHOB U UX (PYHKIMU
6. Turel ~HTUOMpPOBaHUsI (HEPMEHTOB
7. Metonbl oOHapy»eHHs (PepMEHTOB
8. MexaHu3M nieiicTBUs epMEHTOB
9. AKTUBATOpPBI U UHTHOUTOPHI (PEPMEHTOB
10. Knaccudukarms ¢pepmMeHTOB
11. CoctaB u ¢pynkrmu JJHK
12. Ctpoenue HyKJI€OTHI0B
13. Pons AT®
14. Cocras u pynkuun PHK
15. Xapakrepuctuka 1 srana oOMeHa OeKoB
16. Xapaktepuctuka 11 sTana oOmeHa 6enkoB
17. MexaHu3M OKUCIIEHUS KUPHBIX KACIOT
18. Posb xonecreprHa, )KeTUHBIX KUCIOT B 0OMEHE JINTIH/IOB
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19. Xapaxrepuctuka 1 srana oOMeHa JIUIMII0B
20. Knaccudukarys yriaeBoIoB U UX POJIb B OpraHU3Me
21. CuHTe3 U pacnaj IIMKOreHa
22. CxeMa INIMKOJIM3a M IMIEHTO3HOI'O LIUKIIA
23. [onoxxuTenbHbIe U OTPHLIATENBHBIE A(P(HEKTHI KOHCEPBUPOBAHMS
24 Xummueckas npupo/ia pepMeHToB
25 buocunte3 pepMeHTOB
26 OepMeHTHI, YYaCTBYIOIIHME B OOIIEH e OKUCIICHHUS
6.1 Kpurepumn oueHMBaHUsI KOMIIETEHIM I

IIpomexyTouyHas aTTecTanMsA

[pouenypa npoBeneHus 3K3aMeHa OCYIIECTBISIETCS: B COOTBETCTBUU ¢ [lonoxeHneM o rmposese-
HHUM TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOYHOH aTTecTaluy OOy4aromuXcs o 00pa3oBa-
TEJLHBIM MPOrpaMMaM Beiciiero oopazopanusi B CKOVY.

B sk3aMeHaIMoHHbIN OUJIET BKIIFOUAIOTCS 3 TEOPETHUECKUX BOIPOCA.

Jnst noaroToBku 1o Ouiiery orBoauTcs 20 MUHYT.

[Ipu moaroToBke K OTBETY CTYIEHTY MPEIOCTABIISETCS MPABO MOJI30BaHMS CIIPABOYHBIMU Tal-
JIMLIAMU, HOPMaTUBHBIMU JIOKYMEHTAMHU.

Oyenka «omauuHo» BBICTABISETCS CTYIEHTY, €CJIM 3HAeT Ha BBICOKOM YpOBHE HE0OXOJu-
My10 uH(GOpPMaIIKIO U TITyOOKO pazbupaercs B u3yueHHOM Mmarepuaiie; CBOOOAHO yMeeT MPOBOIUTH
HCCIEAOBAHMS 0 33JJaHHOM METOAMKE U aHAJIU3UPOBATH PE3YJbTAThl HKCIIEPUMEHTOB; Y MEET U3-
MEpSTh U COCTABJISATH OMHCAHWE MPOBOJUMBIX SKCIIEPUMEHTOB, MOATOTABINBATH JAHHBIE I CO-
CTaBJICHHs 0030pOB, OTUETOB U HAYYHBIX IyOnukaiuii; Brageer Ha BHICOKOM YpPOBHE CIIOCOOHO-
CTBIO K CAMOOpPTaHHU3aIluu U caMooOpazoBanusi; Bnageer ciocoOHOCTBIO M3YYaTh U aHATTU3UPOBATD
HAyYHO-TEXHUUYECKYI0 HH(OpMAIIHIO, OTE€YECTBEHHBIN U 3apyOeKHBIN OMBIT IO MPOU3BOJICTBY MPO-
JTYKTOB MUTaHUSI.

Oyenxa «xopouioy BBICTABIIAETCS CTYACHTY, €CIIM JEMOHCTPUPYET 3HAHUS OCHOBHOM Mare-
pHual B I0CTaTOYHOM Mepe; YMeeT camoo0pa3oBbIBaThes; [IpaBUIbHO MPOBOIUT MCCIEN0BAHUS 110
3alaHHOM MeTonuke; Ha noctaTouHO XOpoIleM ypOBHE BJIAJEET HABBIKAMH ITPOBEIEHUS MCCIIEN0-
BaHUA 10 3aJaHHOW Meronuke; Ha Xoporiem ypoBHE BiafieeT HaBbIKAMU M3MEpPEHUS U COCTaBlie-
HUs, OTIMCAHUS TIPOBOJIUMBIX IKCIIEPUMEHTOB.

Oyenka «y00671emeopumenbHo» BBICTABISIETCS CTYIEHTY, €CIM 3HAeT OCHOBHOW MaTepua,
HO JlomyckaeT omnoOku; TeopeTnueckue 3HaHUS MCCIEAO0BaHUA 10 3a/laHHON Meroauke; CrpaBiis-
€TCsl C MPOBEJICHUEM HCCIIEI0OBAHUSA 110 3alaHHON MeToauke; CIipaBisieTcs ¢ peleHUEM ITPaKTHIe-
CKHX 33/1a4 U3MEPEHUsI U COCTaBJICHUS OINMCAHUS MPOBOJMMBIX SKCIIEPUMEHTOB Braneer HaBbIKa-
MU U3MEPEHMS U COCTABIIEHUS ONKUCAHUS IPOBOAUMBIX IKCIIEPUMEHTOB.

Oyenka «Heyo0os81emeopunmenbHo» BhICTABISETCS CTYIEHTY, €CIM 3HaeT HeAOCTaTOYHO, /10-
nyckaer rpyosle omuoOku; He ymeer camooOpa3oBbiBaThCs; MIMeeT TOJIBKO HEKOTOpBIE MOBEPX-
HOCTHBIE TIOHATHUS UCCIIEIOBaHMS 10 3a/laHHOM MeToiMKe MUHUMAIBHO CIIPaBIISIeTCs C IPOBEIEHU-
€M HCCIIEZIOBaHUS 110 33/JaHHON MeToauke; He Biageer cmocoOHOCThIO K caM0o0Opa3zoBaHuio; Mu-
HUMAaJIbHO CHPABJISETCS C PELIEHHUEM MPAaKTUYECKUX 3aJady M3MEPEHHUS U COCTaBJICHHS OMUCAHUS
IIPOBOAMMBIX 3KCIEPUMEHTOB; MUHMMAIBHO BJIAJEET HaBbIKAMH U3MEPEHMSI U COCTABJIIEHUS OIU-
CaHMs MPOBOJIUMBIX IKCIIEPUMEHTOB.

Pexomenayemasi 1uTepaTypa U HHTEPHeET - pecypchbl:
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