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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[T1K-4 CriocoGeH mpoBOANTH HAYYHO-UCCIIEIOBATENHCKHAE U OTIBITHO-KOHCTPYKTOPCKHE pa3pabOTKH MTPH MCCIT

1.2 Tumnsl 3a1a4 mpodheCCHOHATBEHON ACATENHHOCTH, K KOTOPBIM TOTOBSTCS 00OyJaromuecs B paMKax OCBOCHH

- OpraHU3alMOHHO-YIIPABICHYECKUN

- TEXHOJIOTUYECKUI

1.3 JlucuuruinHa OpHEHTHUPOBAaHA HaA TOJATOTOBKY OOydYaromuxcs K MpodeCCHOHATBHON JIESITeIBHOCT
XUMHKO-TEXHOJIOTHYECKOE MPOU3BOJACTBO (B cdepe ONTUMHU3ALUU CYHIECTBYIOIIUX U pa3paOOTKH HOBBI
MOJTyYEHUsl U aHaju3a MPOAYKLHHU, B cepe KOHTPOJIS KadecTBa ChIPhs, MOIy(HadpHUKaToB M TOTOBOM Mpoa
ceprudukanmu nponykiun), 40 CkBO3HBIE BHABI NMPO(PECCHOHATHHOW NEATEIHHOCTH B TMPOMBIIIICHHOC

OTBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPEHHUS XUMUYECKOW MPOAYKIMH PA3TUYHOIO Ha3HAu€HUs, B
TEXHUYECKOTO KOHTPOJISI KaueCcTBa MPOAYKIIUN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE
(hyHKUWY / TPYAOBBIC
(hyHKUMY / TPYAOBBIE

W
npodeccroHabHBIC
neiicTBus (Ipu

HaJTMYHH
npodcrangapTa)

Koz u naumenoBanue
komnetreHu OI'OC
BO, HeoOxonumoi a4
(dhopMupOBaHHS
TPYIOBOTO HIIH
npo¢eCCHOHATBLHOTO
JICHUCTBUS

WNHaukaTtophl TOCTHKEHUS KOMITETSHITUI

- B/02.6 ITposenenue
pabort mo o6paboTke u
aHaJM3y
Hay4YHO-TEXHUYECKOU
nHpOpMaITIH 1
pe3yIBTaToOB
HCCIIEN0BaHUN

[1IK-4 Cnocoben
MPOBOJUTH
HAy4YHO-UCCIIEIOBATEIhC
KHE U
OIIBITHO-KOHCTPYKTOPC
KHe pa3pabOTKH IpH
HCCIIEeIOBAaHUT
CaMOCTOSITEIILHBIX TEM

Brnageer coBpeMEHHBIMH TIPEICTABICHUAMH O
XUMHYECKHX  OCHOBaX  JKM3HEHHO  BaYKHBIX
MPOLECCOB U SBJIICHUH, MPOUCXOASAIIUX B YKHBOU
TIPUPOJIE, U UX PETYIISAIIH

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-4 CnocoGeH mpoBOAWTH HAYYHO-UCCIIEIOBATEIIBCKAE U OIMBITHO-KOHCTPYKTOPCKHE [

CaMOCTOATCIIBHBIX TEM

Ne Hanmenosanue ®opma
n/m JIMCITUILINH, o0yueHus
OIpCACTAOIINX Oynas
MEXIUCITUTUIAHAD (cemectp)
HBIC CBSI3U 31718
1 |BoccranoBneHune u +
PEKYIBTUBAITAS
HapyIIEHHBIX
TIPUPOTHBIX
00BEKTOB
2 ([TpemmummoMHas +
MIPaKTUKa
3 | TexHOTCHHEBIC +
CHCTEMBI B
JKOJIOTUYCCKHI
puck




4 | Xumuueckue +
aCIIEKTHI DKOJIOTHU

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuumuinHa «bronorust 1 XuMu4ecKue OCHOBBI OMOJIOTMYECKUX MPOLECCOB» OTHOCHTCS K YacTH, popMup
oTHouleHu#, ydebHoro rurana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumust.

HI/ICHI/IHHI/IHEL «buonorus u XUMUYECKHE OCHOBEI OMOJIOTHYECKUX IMponeCCOB) U3Yy4YaCTCs B 4 CEMECTPE.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM QUCHHUILUIMHEL: 4 3.€.

Ounas: 4 3.e.
By yuebno# paboTh (Bcce)::zjlcoﬁ
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast pabora 90
Jlexmmm (JIextmm) 30
JlaGoparopnsie (J1ab. pab.) 60
CamocrositensHas padota (CP) 18
OK3aMeH 36
3.2.ConepxaHue Kypca:
No HazBanue pasnena/rl  Bun yueOHoH @OpMBI TEKYIIIETO KO
TEeMBI paboThI, yac.
Jlexy JIaG.| CP
uu | pao.
O]l 0| O
4 cemectp
1 JKu3Hb ¢ TOUKHU 3peH}Y 4 i ) Onpoc; Hayunsrit ag¢
OMOXUMUH.
2 buomonexys TecTtupoBanue;
6 |20 4
JlaGopatopHas padi
3 buokarammz 6| 16| 4 JlabopatopHas padc¢
KOJUIOKBUYM
4 Mertabonuzm TecTupoBanue;
4 |24 4
JlaGopatopHas padi
5 buocunres HykienH( 6 i ) KonTponsHnas padd
KHCIIOT U Oenka
6 Xumuyeckas u 4 i 5 | KOJIOKBHYM; Hayw
Ouonoruyeckast o JTOKJIaJ
Tema 1. 2Kusnb ¢ Touku 3penus omoxumuu. (IIK-4)
Jlexknus.

[Ipenmer, 3amaun Kypca «XUMUYECKHE OCHOBBI Omonormueckux mporeccoBy (XOBII). 3nadenne u Mpuk
JKuBbie opraHu3MBbl Kak OObEKTHl TEPMOAUMHAMUYCCKUX UCCIIEOBaHMA. broIornaeckue moammMepsl - TPU O«
xuBoro. Onpeznenennie KuBoro. OCHOBHBIE CBOMCTBA >KUBOr0. TuIbl XuMHUUYeCcKo cBsizu. CBOWCTBA BOABI K
MaKpOMOJIEKYIL.

JlaboparopHbie padoThbI.
HE IIPETYyCMOTPEHO

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. Kakue Tumbl OMOTOTHYECKHUX TTOJIMMEPOB BhI 3HaeTe?



2. JlaiiTe onpeesieHne IOHATUS <«GKU3HbY.

3. Ilepeuncinte OCHOBHBIE CBOMCTBA dKHUBOW MaTepHH.

4. Oxapakrepu3yliTe YpOBHU OpraHU3aluy )KUBON MaTepHH.

5. Onuimmre paBHOBECHBIE MPOLIECCHI, MPOTEKAIOIINE B KUBBIX OPTaHU3MAX.
6. ITonroroBbre npe3eHTaluii Ha TeMy «I MOTE3bl IPOUCXOKACHUS KUZHN.

Tema 2. buomoJiexyanl (ITK-4)
Jlexknus.
AMUHOKHCHOTHL. OCOOEHHOCTH CTpPOEHUS, (PU3MKO-XMMUYECKHE CBOMCTBaA, crepeoxumus. Kiaccuduxany
He3zamMeHumble U 3aMEHUMbBIE aMHHOKHUCIIOTEL. I/ISOBHGKTpI/I‘{eCKaH U U30HMOHHAs TOYKH aMUHOKHCIOT. Me
aMHHBI U WX (QU3HONIOTHYEecKass poib. AMUHOKHUCIOTHBII COCTaB MPUPOIHBIX OenkoB. THIbI CBs3ei amy
CTPOCHUA HGHTHHHOﬁ CBs3H.

benku. Mx xnaccudukaiys, XMMUYECKUIl COCTaB, CTpOCHUE. 3HayeHHE OEIKOB B IMOCTPOCHHUU U (yH
CoBpeMeHHbIE TPEICTABICHUS O TUIIAX CTPYKTYPHOM opranuzanuu 6enkoBbix moieky. I, 1L, III, IV crpykT
cBsi3u cTabwim3auuu. Mertoas! uzyuenus. [noOynspusie n pudpmusipabie 6enku. OCOOEHHOCTH CTPYKTY]
IPOCTHIX OENKOB (aIbOYMHHBI, ITI00YIMHBI, TPOTAMUHBL, THCTOHBI, IPOJIAMHUHBI, [TIIOTEIHHBI, CKICPOIPOTEHT
OcobenHocTu CcTPyKTYpbl. DU3NKO-XMMUYECKHE CBOMCTBA OEJIKOB (KOJUIOMIHBIEC, aM(pOTEpHBIE CBOICTBA, ,
M30MOHHAasE TOuku OenkoB. CoOBpeMEHHbIE METOIbI BBIJCICHHS, OYHUCTKU OCNKOB M OIpeleIeHUs
MOCIIEIOBATEIbHOCTH AMUHOKHUCIIOT B HUX. DyHKIMM OETIKOB B )KHBOM OpPTraHU3ME.

HyxiiennoBble kucioTel. O01as XapakTepuCTUKa HYKJICHMHOBBIX KUCIOT. MeTobl BBIZCTICHHS, KaueCTBEHH(
orpeneneHus. Poib HYKJIEMHOBBIX KHUCJIOT B ()OPMHPOBAHWU U (YHKIMOHHPOBAHMM >KUBOW MAaTEPHH.
6uonoruueckas ponb. JIHK. Cocras, crpykrypHble KoMIoHeHTHI. Pusnko-xumuueckue cBoiicta JIHK. Ipa
CrpykrypHas opranuzauus Mojekyl HyknenHoBbIX kucinoT (I, II, IIlI-ctpykrypsr). IlpuHnun kommiume
nsyxcnupanbHoro crpoenus [JHK. PHK. Cocras, crpoenue, crpykrypHble komnoHeHThl. Buasl PHK. Oc
PHK. I'eneTnueckuil 1 aMUHOKHUCIOTHBIN Kojl. COBpEMEHHBIE NPEACTABICHUS U XapaKTEPUCTUKA. XHUMHU
MOJMHYKJICOTHI0B. ABTOMaTHUECKUN TBepIO(a3HbII CUHTES.

VYreBonsl. Knaccugukanus, HoMeHKIaTrypa. MeTonsl BbIICTCHUS, KAaYCCTBEHHOTO OOHApYKEHHsS H
Monocaxapuabl. Anb1o3bl, KeTo3bl. ONTHYECKash M30MEpUsl YIIIEBOIOB. XMUMHUYECKHE CBOWCTBA ajb/l03
BocctaHoBneHus. [IpousBoansie Monocaxapunos (pochopusie 3¢dupsl, amuHOcaxapa u ap.) Aucaxapuabl.
NpeACTaBUTENICH BOCCTAHABIMBAIOIIMX M HEBOCCTAHABIMBAIOUIMX JaucaxapuaoB. Mx Ouonoruyeckas
crpenmunuHa. [lomucaxapuabl. Oco6eHHOCTH CTpOEHUs OTACTBHBIX MpeacTaBuTeneil. Ix pacnpoctpanenu
I'erepononucaxapunel. ['namyponoBas kucnora. OcoOeHHOCTH CTPYKTYpHI U OuoorHueckas poib. buomori
OpraHu3alNy )KUBOU MaTEPUH.

Jlunuael. Onipenenenue, KaaccuUKays 1 HOMEHKIATypa. MeTobl BBIACICHHS, KaY€CTBEHHOTO 00OHApYKeH
Pacnipoctpanenue B npupone u Ouosjoruyeckas poib. KupHble KHCIOTh OMOIIOTHYEeCKHX 00bekToB. Hach)
KUCJIOTHI, Onosnorndeckast posib. OCOOEHHOCTH XMMUYECKOTO CTPOCHHUS M (PU3UKO-XUMHUYECKHE CBOMCTBA.
muepuoB U pochonununos. uonsubie mununsl. [lepekucu munuaos. [munepodochomunuasr. ['mapomm
Counronunuasl. Cunromuenunsl. LlepeOposunsl. Nanrmosunsl. Cynsdonunuasl. Pacnpoctpanenue 1
Crepunsl. XonectepuH. J¢upsl xonecrepuna. [Ipon3BogHbIe CTEpUHOB, UX OHoorndeckas poib. CoBpeme
GbyHKIMAX OHMONIOTHYECKUX MeMOpaH.

Buramunsl. Butamunsl. Mx knaccugukanus. BogopacTBopumbie BUTaMHHBI, 0COOCHHOCTH CTPYKTYPBI BHUT¢
Ouonoruueckas poisib. JKupopacTBopuMble BUTaMUHBL. Pactipoctpanenue B pupoje. buonoruueckas poss.

T'opmonbl. Xumuueckasi mpupoaa U GU3UO0IOrHYecKasi poib TOPMOHOB. DHIOKPUHHBIE JKeJle3bl U TOPMOHBI,
TOPMOHOB. MeXaHu3M JAEUCTBUA CTEPOUAHBIX W NENTUIHBIX TOPMOHOB. PoNb LMKINYECKUX HYKJIEOTE
MuHepasibHble KOMIOHEHTH. MUuHepalibHble KOMIOHEHTHI )KMBOM Martepuu. Mx Ouonorndeckue (pyHKIHI
CUCTEMaX.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3aHsiTHE.
1. Ilpuzomoenenue pacmeopos 6e1kos
Omerit 1. [TpuroroBnenue HepazoaBICHHOTO OEKa.

Besnok ceIporo KyprHOTO sSiIa OTAENSAIOT OT JKEJITKA. DTOT PacTBOP MPUPOIHOTO Oenka cofepkut okoio 90 9
Oenka.



OmnpiT 2. [Ipurorosienne pa30aBIeHHOTO pacTBOpa SUYHOTO OEJIKa.

benox ogHOro KypuHOro siiilla OTAENSAIOT OT KENTKa, XOPOIIO B30MBAIOT U CMEIIMBAIOT B KOJIOE MPH BCTPAXHUI
JTUCTUIUTUPOBAHHOM BOJIBI. [TomydeHHBIN pacTBOp (QUIBTPYIOT Yepe3 IBOMHOM CJIOW Mapiid WU KycKa Oeorc
OTunbTpOBaHHBIN PACTBOP COAECPKUT OKOJIO 5 % sanyHOro anbOymuHa. OcTaBiiencs Ha TKaHU SMYHBINA T710(
konuuectBe 10 %-Horo pacTBopa Xj0pHuaa HaTpus U GUIBTPYIOT.

K ordunsrpoBaHHOMY pacTBOpY 100aBISIOT MOJIOBUHY OT(HHUIBTPOBAHHOTO paHEE pacTBOpa albOyMHUHA, TTOJI
CMecH anbOyJIrHA U TII00yTuHA

Omert 3. [IpuroroBneHue pacTBopa cMecH OSIKOB Msica.

Oxor0 50 T 006€3KUPEHHOTO MsCa MPOMYCKAIOT Yepe3 MICOPYOKY (MIIM XOPOIIIO H3MEIBUAIOT HOXKOM), OCTaB!
9acTOM MEePEMEIINBAHUU U 3aTeM (PUIBTPYIOT uepe3 OyMakHbIN cKIaauaTeiii GuibTp. [lomydaror okpamieHH]
MBIIIIEYHBIX OEITKOB (B OCHOBHOM aJIbOyMHHA ¥ TI00YIIHHA).

OmeiT 4. [TpuroroBneHue pacTBopa OEJIKOB MOJIOKA.

K 100 r cBexero monoka npuinBaioT 100 M1 HACKIIIIEHHOTO pacTBOpa Cyab(ara aMMOHUs, HAOIIOAIOT BhIIIE
CKJIaq4aToM OyMa)KHOM (DHIIBTpE; MPO3pauHbIid (PMIIBTPAT MPEACTABISET COOON PacTBOP albOyMHUHOB MOJIOK2
OmpiT 5. [IpUroToBieHne pacTBOpa pacCTUTEIBHBIX OEITKOB.

30 r nmeHnyHor MykH 3auBaroT 100-120 M AMCTUIUIMPOBAHHOM BOABI U MOCTOSHHO MEPEMENITMBAIOT B TEU!
HEeHTPUDYTUPYIOT U GUIBTPYIOT HEHTPHUQYTAT Yepe3 CKIaauaThiii OyMakHbIi GuibTp. OTHUIBTPOBaHHBIN TT
OCHOBHOM aJIbOyMHUHBI 3€pEH MIIEHUIIBI.

[TomydeHHBIE B ONBITAX PACTBOPHI UCIIONB3YIOTCS TIPU MOTYyYEHUN KaueCTBEHHBIX (IIBETHBIX) peaKInii Ha Oer
2. Kauecmeennvie peakyuu Ha AMUHOKUCIOMbL U DenKuU.

Omnsit 1. buyperoBas peakuus.

PeaktuBbl: pacTtBop Oenka, 30 %-Hblit pacTBOp ruapokcuaa HaTpus, 1 %-Hblil pacTBOp cyibdara Meau.

K 1-2 M1 pactBopa 6eska B mpobupke npunuBatoT 3-4 mi 30 %-Horo pacTBopa rHAPOKCHIA HATPUS, TIepeMel
kanens 1 %-Horo pactBopa cynbgara menu. CMech CHOBA EPEMEIINBAIOT, HAOIIOIAIOT MOSBICHUE KpacHO-(
Peakuust 00ycnoBiieHa HamnuueM B Oenkax nmenTuaHbIX cBszeit -CO-NH-, coeqnHsommne 0CTaTKi aMUHOKHC
Oenku 6e3 uckimouyeHus. PuoseToBast OKpacka MOXKET UMETh pa3Hble OTTEHKH (KpacHbIH, cuHMii). OKpacka of
o0pa3oBaHHEM KOMIUIEKCHBIX COCTUHEHUN MEH C eNTUIHOMN rpyIIHUPOBKONA OeKa.

OmnsiT 2. HuHruapuHoBas peakuusl.

Peaxmuswi: pacmeop 6enxa, 1 %-Holil pacmeop HUHSUOpUHA 8 ayemone.

B npoGupky HanuBaroT 2 Mil pa3zdaBiieHHOTO pacTBopa Oenka, 100aBisioT 3 - 4 karu 1 %-Horo pacTBopa HY
MepEMENTNBAIOT U HArPEBAIOT Ha BOJSIHON OaHE MpU TeMIlepaType 70-80 °C. ITocTeneHHO MOSIBISETCS
[lenTuabl 1 aMUHOKUCIOTHI OKUCIISIFOTCS] KUCIOPOAOM HUHTUAPYUHA. HUHTMHAPUH BOCCTAaHABIMBACTCS U CBSI.
HUHTHJIPUHA Yepe3 MOJIEKYIly aMMHaKa, 00pasys MPOAYKT KOHJIEHCAIIUH, OKPAIIEHHOM B CUHE-()UOJIETOBbIH 1

Boccranosnennas oopMa HUHTUAPUHA pearupyeT ¢ M30bITKOM HUHTHAPUHA U ¢ aMmMuakoM. [Ipu aTom o6pa3
cuHe-(HOJIETOBOTO IIBETA.

OnriT 3. Peaknusa AgaMkeBu4a.

Peaxmuevi:  nepazbasnennvlii  6elok, (10 mn) neodsmas yxcychas wuciomafl], (5 mn)
KOHYeHmpupo8auHas cepHas kuciomaf2].

K 0,5 mn HepazbaBneHHOTo Oenka B MpoOUpKe MPUIMBAIOT 2 MJI JIEASHONW YKCYCHOW KHCIIOTBHI U CJIETKA I10]
pactBopeHus Oenka. [IpoOupKy oxXJakIaroT 0 KOMHATHOW TEMIEpaTyphl U, CUIHHO HAKIOHUB €€, OCTO[
KOHIICHTPUPOBAHHOW CEpPHOM KHCIOTHI, YTOOBI 00€ KHUAKOCTH HE CMelIMBaiuCh. [locTemeHHO Ha TrpaH
KpacHO-()HOJIETOBOE OKPAIIMBAHUE B BUJIE KONbIIA. [[71s1 yCKOpEHUS MOSBICHUS OKPACKU IPOOUPKY HATPEBAK
Peakuuro nmator 6enku, copepkaiiue aMUHOKHCIOTY Tpuntodan. Tpunrtodan B3auMOnEHCTBYET C TITHOKCHI
BHJIEC IPUMECH B YKCYCHOM KHUCJIOTE.

Omnpit 4. Peakuus [Taynu.



Peaxmuswi: paszdasnennviti 6enox, 1 %-uviii pacmeop cyrv@anunosol kuciomol 6 5 %-Hom
pacmeope consinoul kucaiomol, 0,5 %-uviti pacmeop numpuma Hampus, 10 %-uwlii pacmeop coovl.
B npoOupky nanusarot 1-2 mit 1 %-HOro pactBopa Cynb(haHHUIOBON KHCIOTHI, 3aTeM npuOaBisior 2 mi 0,5
XOPOIIIO BCTPSIXMBAIOT U Cpa3y AOOABIAIOT 2-3 MII pa30aBIeHHOTO pacTBopa Oenka u 5-6 mi 10 %-Horo pact
B IIPOOUPKE MOSIBIIIETCS BULITHEBO-KpacHOe okpaimuBanue. Okpacka 00yCIIOBICHA TPUCYTCTBUEM B OEJIKe aM
OmneiT 5. Hutponpyccuanas peakuus.
Peakmusebvi:  pasdasnennvlii. pacmeop HAcCvIeHHO20 0OenKd, HACLIWeHHbI pPacmeop cylvghama
ammonus, 5 %o-Hblll pacmeop HUMPONPYCCuoa Hampus, pacmeop amMmuaxd.
K 1-2 M1 paz6aBiieHHOTr0O pacTBopa 6eiKa B mpoOUpKe MPUIIMBAIOT PAaBHBIM 00BEM HACBHIIIEHHOTO PacTBOpa
Kareab pacTBOpa aMMHaKa (JUIsi CO3MaHMsI MIEIOYHOM cpeibl). [IocTeneHHO MOsBIsSETCS KPAaCHOE OKPAITUBAH
Peakumro marot Genku, copepxkaiire aMUHOKUCIIOTY IMCTENH. B 1ienouyHoM pacTBope Oenka cepa U3 OCTaTKE
B HOHHOE COCTOsIHUE (S2 ) U JaeT KpacHOE OKpAIlIUBAHKUE, pEarupysi C HUTPOIIPYCCUIOM HATPUS.
OmnpiT 6. Peakius Ha «cabOCBSI3aHHYIO CEPY».
Peaxmusvi: nepazbasnennvlii 6el0K, KOHY. pacmeop ujeioyu, pacmeop ayemama C8UHYd, pacmeop
HUMpOnpyccuoa Hampus.
K 2 mn HepazbaBneHHoOro 6enka B mpoOHpke MpUIUBAIOT 4 MJI KOHIIEHTPUPOBAHHOTO PacTBOpa ILIENOYHU, O
HarpeBaroT Ha BOAsSHOW OaHe B TeueHue 4-5 muH. K oTBepcTHIO MpoOUpKHU (HE Kacasich €€ CTEHOK) TMOIHO
OyMakKy, HaOTIOMAIOT e TOCHHEHUE W ONIYIIAIOT 3armax aMMuaka (Hioxarh ocTopoxHo!). [opsiuee comepixm
MepBON YaCTH MPUIMBAIOT PACTBOP ITIOMOUTA HATPUS U HAOIIONAIOT MOSIBICHUE KEJITO-0yporo Wi 4epHOr
pacTBopa IuiroMOnTa HaTpus K 1 MJI allerara CBUHIA IPUJIKMBAIOT MO KAaIlIIM PacTBOP ILEJIOYH JI0 PaCTBOPEH
ruipokcua cBuHia.) Ko BTOpoit yacTH 11eI04HOTO pacTBOpa MPUOABIISAIOT HECKOIBKO Kareidb HUTPOIPYCCE
KpacHO-()HOJIETOBON OKPACKH.
[Ipu HarpeBaHuu co MIET0YbIO OEJOK MOABEpPraeTcs YacTUUHOMY THpoiu3y. [Ipu sToM BblaenseTcs amMmmu
OTUICTUISIETCS B BUJE MOHA S2-, KOTOPBIA 00HAPYKUBAIOT PEaKLUsIMU C TUIFOMOUTOM HATPUSl M1 HUTPOIIPYCCUL
OmnpiT 7. KcaHTONPOTENHOBAS PEAKIIMSL.
Peaxmuevi: pacmeop 6enxa, kony. azomuas xucioma, 10 %o-uwiii pacmeop wenoyu.
B mpo6upky HanuBaroT 1 mur pactBopa Oenka U 100aBISIOT 5-6 Kaneiab KOHIICHTPUPOBAHHON a30THOM KHCIIC
BbINIa/IaeT B 0caioK. [IpoOupKy OCTOPOKHO HarpeBaroT B IJIAMEHH CHUPTOBKH, HAOIIONAIOT PACTBOPEHUE O
ConepxuMoe MPOOUPKH OXJIAXKAAIOT Ha BO3AYyXE U MO KarisMm mpuOaBisioT 10 %-HbIl pacTBOp TUIPOKCE
opaH)XeBoM OKpacku. KcaHTompoTenmHOBasi peakuys XapakTepHa A OEJIKOB, COAEpalllUX apoMaTU4ecK
TUPO3UH, TpUnTo(dan).
KoHTpoiabHBIE BONIPOCHT:
1. Yo takoe 6enok?

1 2. Kak cBsi3aHbl MEXAy COO0M aMHMHOKHCIIOTHI B MOJIeKyJe Oenka? Hamumuyre TpunenTu u3 pa3indHi

peaKLUy MOXKHO UX OTKPBITH?

2 3. HanummuTe aMUHOKHUCIIOTHI, HMEIOITHE B CBOEM COCTaBe OEH30IbHOE KOMbI[0. C MOMOIIBIO KaKo# pe
3. Onpeoenenue uzoaneKmpuieckoil mo4Ku Ka3euHa
benku obmanator amdorepasiMu cBoiictBamu. [Ipu onpeneneHHoM 3HaueHUU pH cpessl (M303/IeKTprYecKa
HauMEHee YCTOMUYMBBHI, U OeJoK OyAeT Jerko BbiMaaaTh B ocafok. I[lomerias O6eilok B pacTBOpHI € pasi
OTIpeeNuTh 3HaueHNe pH, COOTBETCTBYIOIIEE N30IEKTPUUECKON TOUKE.
Jlyis TpoBeICHUsI OTBITa HYyMEPYIOT MATh TPOOUPOK. B mepByto nmpobupky HanmuBaroT u3 oropetrku 0,25 mi 0,
MJT JJUCTUJLTUPOBAHHOM BOJIBI (M3 IpyToii OI0peTKu), BO BTOPYIO - 0,5 MJT YKCYCHOM KUCIOTHI U 8,5 MJT BOABI;
8,0 MJ1 BOZBI; B YETBEPTYIO - 2,0 MJT YKCYCHOM KHUCIIOTBI U 7 MJI BOJBI; B IIATYIO - 4,0 MJI yKCYCHOM KHCIIOTHI U
T'otoear 0,1 %-ublit pacTBOp KazenHa, Ay yero 0,2 T Ka3erMHa pacTBOPSIOT MpU HEOOIBIIOM HarpEeBaHUU Ha 1
arerara HaTpus ¥ IOBOJIAT MOJIYYSHHBIM pacTBOP BOo# 10 o0bema 200 mit.
B kaxayro u3 mATH MOATOTOBJICHHBIX MPOOMPOK MPUIMBAIOT MUIETKOW Mo 1 MJ pacTBopa Ka3ewMHa U Ha
pactBopa. B Toii mpoOupke, re MOMyTHEHHE MaKCHU-MaJbHO, OEJIOK HaXOIUTCS B HM30IEKTPUUYECKON TOU
pacTBOpa Ka3eWHa B alleTaTe HaTpus 3HaueHus pH OymyT paBHBI: B IEpBOM mpoOupke - 5,3; Bo BTOpoi - 5,0;
nAToi - 4,1).
Konmponvusie sonpocswi:

1 1. Yro HazbIBaeTCs M303JIEKTPHUUECKON TOUKON Oenka?

2 2. Kaxnaplii MHIUBUIyaTbHBIA OCIIOK KMEET CBOKO M30AJIEKTPH- YECKYIO TOUKY. OT 4ero 3To 3aBUCHUT?



3 3. Tlouemy B pacTBOpe cO 3HAUeHUEM pH, COOTBETCTBYIOIINM H303JIEKTPUIECKON TOUKE, OEIIOK JIETKO

4 4. Yewm o0OycnoieHbl aMm(pOTEPHBIE CBOMCTBA paCTBOPOB OEITKOB?

55. 3aBHCAT 1M 3HAK U BETUYMHA JIEKTPHUUECKOTO 3apsaa Oen-KoBoW MOJIEeKyIbl OT 3HaueHus pH cpensb

6 6. Ilpennoxnte BO3MOXKHBIE SKCIIEPUMEHTAJIbHBIC BAPUAHTHI ONPEETICHUS N30JIEKTPUUECKON TOUKU
4. Bvioenenue cnoxicnozo d6enka — pubOHyK1eonpomeuoa u3 OPoHcHcell u €20 2uopoiu3s.

PeakTuBbI: IeKapckue IpOXIKU, TUATUIIOBBIHN 3¢dup[3], mecok (MpOoMbITHIHM 1 IpokajieHHbIN), 0,4 Y%-Hbli pact
pacTBOpP YKCYCHOM KHCHOTHI, 2 M pacTBOp CossiHOM KHCIIOThL, | M pacTBop constHOM Kucnotsl, 10 %-Hblii pa
pacTBop cynbdara Menu, peakTuB MusIoHa, OPLIMHOBBIN PEakTUB, (PEIIMHIOBA )KUJIKOCTh, KOHIICHTPUPOBAHE
pacTBop HUTpaTa cepedpa, pacTBOp MoIuOIaTa aMMOHHUSI, MarHe3uajbHasi CMECh, JJaKMycoBasi Oymara.

B dapdoposyro ctynky momemniaror 10 r mpeccoBaHHBIX IPOXIKEH, MPUIUBAIOT 2 M 3upa, 2 M BOIBI, )
pacTHpaloT cMech MeCTUKOM. B mporecce pacTupanus K cMeCH MOCTENEHHO HEOONbIIUMH MOPLUSIMH TPH.
rupokcua Hatpus. Pactupanue nponomxatoT eme 20 MUHYT U 0CaJIOK OTQHIBTPOBBIBAIOT (MIJIM LIEHTPHUD?
0,5 mn mpubasmnsitor 5-6 M 10 %-HOro pacTBOpa YKCYCHOM KHCIOTBHI (0 CJIA0OKHCION peakIuu TiC
HYKJIEOMPOTEN1a, KOTOPBIM OTIENSIOT MyTeM IeHTpudyrupoBanus win QuibTpoBaHus. [lomydeHHbIN OC:
100-150 mu1, mo6aBIsIOT paBHBIM 00beM 2 M pacTBopa comnsiHOM KucaoThl U emie 20 M 1 M pacTBopa 31
MpoOKO¥ ¢ BO3MYIIHBIM XOJOIWILHUKOM JUTMHOW HE MEHee 75 CM, M CMECh CJIa00 KHUMATAT Ha acOeCTOB(
OxnaxaalT 10 KOMHATHOW TemmepaTrypbl U GuiIbTpyIoT. B ¢unsrpate MOKHO OOHapyXUTh IMPOAYKTHI Tt
0enok, TMeHTo3y (pubo3y), MypHHOBBIE OCHOBaHUA, (POChHOpHYIO KHCIOTYy. B OmMMCaHHBIX BBINIE YCIIOBE
aMUHOKHCIIOT Oy/ieT He3HAYUTEIbHBIM; MUPUMUANHOBbBIE HYKJICOTHU bl TAK)KE YCTOWYHBBIL, a ypPUHOBBIE pac
(dhochopHOT KUCTOTHI M MyPUHOBBIX OCHOBAHUH.

OOHapyskeHHe IPOCTOro Oelika: MPOBOAAT OMYPETOBYIO PEaKIfio Ha OEIOK WK peakunio MuuioHa.
Oo6napyxeHue pudo3bI:

a) B MPOOUPKY OTIUBAIOT 2-3 MJI pUIbTpaTa v MPOBOIAT PEAKIHIO (PETHMHIOBOM KHUIKOCTH;

0) x 1 M oprmHOBOTO peakTuBa M00aBiIsrOT 0,5 M GuIbTpaTa M HarpeBaroT a0 kurnenwus. [losBisercs 3e
peakTUBE MPUCYTCTBYET COJISIHASI KUCIIOTA, MOJ ACH-CTBUEM KOTOPOW MpPU HarpeBaHUU pud03a JeruapaTup
KOTOPBI KOHJIEHCUPYETCS C OPLIMHOM ¢ 00pa30BaHUEM OKPAIICHHOTO COCANHEHHUS:

OOHapyeHHe MypUHOBBIX OCHOBAaHUM: K 2 M (pUIbTpaTa MPHIMBAIOT MO KAIUIsIM KOHIICHTPUPOBAHHBIH
JAKMYCY U T00aBISIOT 2 MJT aMMHAYHOTO pacTBOpa okcuaa cepedpa. [locTeneHHO BhIMaiaeT ocaiok cepedps
BHU/IE XJIOTIbEB.

Oo6napyxenue GochHOopHOM KUCTOTHI:

a) OKOJIO 2 MJI pacTBOpa MOJHMOmaTa aMMOHHMS CMEIIMBAIOT B MpoOupke ¢ 1 M ¢uibrpara, moIy4eHHOTO
nojiorpeBaroT. Beimagaer xenTo-3eneHsid ocagok pochomonndaara aMMOHMS (HAUIIUTE YPAaBHEHUE 3TOM |

0) x 2 M1 ¢punbTpaTa 100aBIAIOT U30BITOK KOHIICHTPUPOBAHHOTO PaCTBOpPa aMMHUaKa, a 3aTeM PaBHBIH 00beM
ocanok pocdara maruuii-ammonnss MgNH4PO4 (Ha-nummnTe ypaBHEHHE peaklui ero 00pa3oBaHus).

KoHTposnpHBIE BONIPOCHI

1 1. Kakue Genku Ha3bIBAIOTCS CIOKHBIMU?

2 2. Kakum coerMHEHHUEM TPECTaBIeHa HeOETKOBast YacTh B CIOKHOM O€TKe - HyKJeonpoTenae?

3 3. KaxuMmu onpITaMi MOXKHO JTOKa3aTh COCTAB CIOKHBIX OEIKOB?

4 4. Tlox neiicTBUEM KaKHX pPEeareHTOB MOXHO IMPOBECTHU TUAPOIU3 CIOKHBIX OETTKOB?

55. Moxer a1 eHTOo3a (1e30KCHpru003a) AaTh MOJOKHUTEIBHYIO PEAKIIUIO0 C OPIIMHOBBIM PEAKTUBOM?
5. YrieBoasl.
OmpiT 1. O6mIast peakius Ha yrIIeBoAbI ¢ a-HadToIOM (peakius Mosuiia)

Peaxmuevi: enokosza, caxaposza, kpaxmanu, yennono3a (gunvmpoeanvhas oOymaza), 10 %-nwiii
pacmeop o-Haghmona 6 cnupme, (5 M) KOHYeHMPUPOBAHHAS cepHas Kuciomal4].

B getbipe npoOupku HanuBaroT 1o 1 M Boxsl U go6asisatoT HemHoro (0,1-0,2 1) uccnexyemoro yrieBoaa
caxapo3bl, B TPEThIO - Kpaxmaja, B YETBEPTYIO - LIEJUTIONO3bI (KycoueK (hMIBTPOBAJIbHOM Oymaru pasme
BCTPAXHUBAIOT ¥ MPWIMBAIOT B KOXIYI0 MO 2 KalUIM pacTBOpa o-HadToNa, 3aTeM, HAKIOHUB MPOOUPKY, OC
MIOMOIIBIO MUMETKH | MJI KOHLIEHTPUPOBAHHOM cepHOW kucaoThl. Ha rpanuiie AByx cioeB HaOmonaoT odpa
1BeTa. B oTcyTcTBUE YIIIEBOIOB KPACHO-(HOIETOBOE KOJIBIIO HE 00pa3yeTcsl, XOTs )KUIKOCTh MOXKET IO3EJICE

[Tpu B3auMoOIEHCTBHM C CEPHOM KHCIIOTOW BCE YITIEBOBI Pa3jiararoTcsi ¢ 00pa30BaHHEM CMECH Pa3IUYHBIX B
bypdyporn u ero mpousBogHbie. OHU, KOHACHCHPYSICH C a-HAPTOIOM, U 00pa3yIOT OKpaIICHHBIC COSAMHEHUSI.



OmriT 2. Peaknusa CennBaHoBa Ha KETO3EI.

Peaxmusvi: 2 %-nvie pacmeopul 2n0K03bl, QpPYKmMo3vl, MAIbMO3bl U CAXAPO3bl 8 600€, DeaKmus
Cenusanosa.

B onny npo6upky Hanusaot 0,5 M 2 %-HOTo pacTBOpa ITIIOKO3bL, a B ApyTyio - 0,5 mu 2 %-Horo pacTBopa
pacTBopa MaybTO3bl, B 4eTBepTYIO - 0,5 M1 2 %-HOT0 pacTBOpa caxapo3bl. 3aTeM BO BCe MPOOUPKHU 100aBIIsl
HArpeBaloT WX Ha KUIIAIIEH BOISHON OaHe B TE€UEHHWE HECKOJIbKMX MHUHYT. OTMeyaloT, B Kakux MpoOupka:
OKpacKa, HarpeBaloT MX B IUIAMEHU TOPENKU 10 Hayana kurneHus. HabmiomaioT moMyTHEHHE W BbIMAJICH]
CenuBaHOBa CONEPXKHUT COJITHYIO KHCJIOTY M JIByXaTOMHBIH ¢eHonm - pe3opuwH. B mpucyrcrBum Hi
O-TUIPOKCUMETHIPYPDYpOIL. o-THApOKCUMETHIDYpDYpo nanee pearupyer ¢ pe3opIuHOM ¢ 00pa3oBaHUE
LIBET COeAMHEHHUsI. [TI0K03a TaKkke AaeT 3Ty Peaklnio, HO OHa nmpoTrekaeT B 15-20 pa3 memiienHee. B ycnoBus
MajbTo3a M caxapo3a YaCTHYHO THAPOJIM3YIOTCS ¢ 0Opa3oBaHHeM MoOHOcaxapunoB. IIpu rumponuse caxapc
Hapsay ¢ IIIOKO30M, MmosToMy peakuus CenuBaHOBa B TOM ciiyyae OyleT MOJOXKHUTENbHOM, a B ciydyae
THAPOJIM3E MAJIBTO3bI 00pa3yeTCsl TOIBKO allb/103a - TIIFOK03a).

OmnbiT 3. [[BeTHBIE peakUK HA IEHTO3BI.

PeakTuBbl: apabnHO3a, BOIHBINA pacTBOP COMSTHON KUCHIOTHI (1:1), aHmiuH cBexeneperHanubiii, 0,1 %-HbIi p
pEaKTuB.

A. Peakuus meHTO3bI C aHWJIMHOM.

K HeckombkuM KpyNmMHKaM apaObUHO3bI B CyXOH MpoOupKe 100aBisitoT 1 Mi1 pacTBopa coiistHON KucaoThl (1:1
aHWIMHA ¥ HarpeBaloT PEakMOHHYIO0 CMECh JI0 KUIIEHU B IIaMeHH ropenku. Habmonaror nosBieHne po3os
b. BzaumopeiicTBre eHTO3 C OPIIMHOBBIM PEaKTUBOM (peakius buans).

Cwmecs 1 mit 0,1 %-Horo pacTBOpa apaOUHO3BI U 2 MJI OPLIMHOBOTO PEAKTHBA KUIITAT B MPOOUPKE B TEUCHUE
OKpaIlTUuBaHUE.

[Tpu HarpeBaHuU B KUCTIOW cpefie (OPIIMHOBBIN PEAKTUB COJEPIKUT CONSIHYIO KHCIIOTY) apabruHOo3a IMpeBparas
KOHJICHCUPYETCSI ¢ OPLIMHOM (ABYXaTOMHBIN (PeHOIT) C 00pa30BaHUEM OKPAIICHHOTO MPOIYKTa.

OmnbiT 4. Peakuiuy Ha THAPOKCUIIBHBIE TPYIIIIBI MOHO- U IMCaxapuaoB ¢ ruapokcuom Meau (II).

PeaktuBbl: 1 %-HbIe pacTBOPHI INTIOKO3bI, PPYKTO3BI, cCaXxapo3bl, MaIbTO3bI, 10 %-HbIi1 pacTBOp THUAPOKCUIA F
menu (I1), roko3a, nakro3a.

OnbIT IPOBOJSAT OAHOBPEMEHHO C PAaCTBOPAMU INTIOKO3bI, PPYKTO3bI, CaXapo3bl M MAJIBTO3HI 10 O0IIEeH MEeTOq
%-HOTO pacTBOpa UCCIIEYEMOro yIyieBoa, 3areM 100aBisoT 1-2 mi 10 %-Horo pacTBopa ruAPOKCHUIA HATP
no0aBistoT 5 %-Hblit pacTBOp cynbdara meau (II). Buauane oO6pasyercs OnenHo-rony0oit ocaiok THIPOKCH
BCTPSIXUBAHUU TPOOUPKH PACTBOPSAETCS, U KUAKOCTh OKPALIMBACTCSI B MHTEHCUBHO-CUHUMN I[BET BCIIEACTBHE
menu (I1) m cooTBeTCTBYIOIIETO YIIEBOAA.

OnpIT 5. OKHUCIEHUE MOHO- U JUCaXapHUI0B.

PeaxTuBsl: 1 %-Hble pacTBOPHI IIIIOKO3bI, (PPYKTO3BI, Caxapo3bl, JAKTO3bI, MaNbTO3bI, 10 %-HbI pacTBOp THUI
cyne¢ara menu (II), peaktuB dennnra, aMMHa4YHbIA pacTBOp okcuaa cepedpa (peaktus TouieHca).

A. OkucieHue MOHO- M IMCaxapua0B T’MIPOKCHIOM Meau (peakius Tpommepa).

ITo oxHO¥ 1 TO¥ k€ METOIUKE OIBIT MPOBOAT MAPAJLICILHO C TIIFOKO30M, (PPYKTO30M, caxapo30i, JTaKTO30M 1
B npobupky nanusatot 2 M 1 %-Horo pactopa yriesozna u 1,5 mi 10 %-Horo pacTBopa rHIPOKCHAA HATPH
n00aBIsIIOT 5 %-Hbli pacTBOp cynbdara meau (II) o mosBreHus 6:1€1HO-TOITYO0T0 OCcaKa THAPOKCHIA MEIY
HArpeBaloT JI0 KUTIEHUs, HAYMHAs ¢ €€ BEpXHeTo cios. HabmonaroT oOpa3zoBaHue KEITOTO 0CaAKa TUAPOKCH]
MpeBpaIaeTcsi B KUPIMUYHO-KpacHBIA ocanok okcuaamenu (1). Hanbomnee nerko okucsoTes caxapa, MMEoIn
TPYTIIEL.

®pyKTO3a, XOTS U CONEPKUT KETOHHYIO TPYNIy B MOJIEKYJE, TOXKE OKHCIISIETCS B YCIOBHUSX JAHHOWU peakr
YaCTUYHO U30MEPU3YETCS B aJIbJIOTEKCO3Y, a TAKXKE PACHICTIISIETCS ¢ 00pa30BaHUEM CMECH BEIIECTB, JIETKO
(IT). Caxapo3a B COOTBETCTBHM CO CBOCH CTPYKTypoil HE OOHAapyXHMBaeT B JAaHHBIX YCJOBUSAX BOCCTaH:
MOCTETICHHO OKHCIISATHCS JIUIIb TPU JUIUTETHHOM KUTITIYCHUH, YTO OOBSICHIETCS 00pa30BaHUEM TITIOKO3BI U (]
b. Oxucnenune MoHO- U AucaxapuaoB peakTuBoM DenuHra.

B npoGupky nanuBaroT 1-2 mi 1 %-HOro pacTBopa IOK03bl ¥ MpuiuBaoT 1-2 M peaktuBa denunHra, xopor
BEPXHIOIO YaCTh PEAKIIMOHHOM CMeCH B IJIJaMEHH FOPEJIKH 10 Hadaja kuneHus. HaGmioaaroT nossieHue xei-
MEePEXOIAIIETO B KUPIIUYHO-KpacHBIA ocanok okcuaa meau (I). ITo 3Toif ske MeTouke MPOBOAST OIBITHI 110 O
caxapo3bl.
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I'moko3a 1 J1akTo3a JIeTKO OKHCISIOTCS 10 ajbAerHIHbIM TpynnaMm. [lonoxuTtenbHas peakuus GpyKTo3sl 00y
M30MEPU3ALMY U AECTPYKLUH B IIEJI0YHOM cpeze. Caxapo3a B JaHHBIX YCIOBUAX peakThuBoM denuHra He ok

Peaxiust MOHOCaxapu10B 1 BOCCTaHABIMBAIOLINX JAUCAXapHUI0B ¢ peakTuBoM DesuHra npoTekaer oObicTpee,

OoJiee YeTKUE pe3yNbTaThl, TaK KaK KUPIUYHO-KPACHBIHN 1BET ocaaka okcuaa menu (1) He mackupyetcst oopa3s
yepHoro ocajka okcuaa meau (II).

B. OxucieHre MOHOCaXapHI0B aMMHaYHBIM PACTBOPOM THAPOKCUAA cepedpa (peakius «cepedpssHOro 3
B xopo1110 BEIMBITYIO (¢ pacTBOPOM ILEJIOUM) MPOOHPKY HATHMBAIOT 3 MJI aMMHAYHOTO PAcTBOpa OKCHJIa cepel
nob6asnsioT 1,5 mit 1 %-Horo pactBopa rmoko3sl. [IpoOupky HarpeBaroT Ha BOISHOM OaHe MpH TeMIeparype

METaJNIMYECKOro cepedpa Ha CTeHKaX MPOOUPKH B BHJIE OIECTAIIETO Ciios («cepedpsiHoro 3epkanay). Ecnu
YHCTOW WJIM BO BpeMs HarpeBaHusi MpoOUpKa CHIIBHO BCTPSIXMBAJIACh, cepeOpo BBIMAAAET B BHJIE YEPHOTO OC:

[To TaKoii ke METOIMKE MPOBOMSAT PEAKIIMI0 aMMHUAYHOTO pacTBOpa okcuaa cepedpa ¢ 1 %-HbIM pacTBopoM ¢
«cepeOpsTHOTO 3epKaay.

ITpu HarpeBaHuu (QPYKTO3BI B HIETOYHOH cpelle B MPUCYTCTBHU OKHCIUTENS MPOUCXOIUT €€ M30Mepu3al
00pa3oBaHMEM BEIIECTB, JIETKO OKUCIIAIONIUXCS aMMHA4YHBIM PAacTBOPOM OKCHAa cepeldpa, mo3ToMy (GpyKT
PEaKINIO «CepeOpSHOTO 3epKajay:

OmpiT 6. ['maponu3 (MHBEpCHS) caxapo3bl.
PeaxTuBsl: 2 %-HbIil pacTBOp caxaposbl, 10 %-HbIi pacTBOp CEpHOI KUCIOTHI, THIPOKapOOHAT HATPUs, peak

Cwmech 4 mit 2 %-Horo pacTBopa caxaposbl 1 1 mi 10 %-Horo pacTBopa cepHO KHCIOTHI B MPOOUPKE HArpeB
okoJi0 10 MUHYT, OXJIQXKIAIOT U AT Ha B YacTh. [IepByro yacTh pacTBOopa HEUTPATU3YIOT CYXUM THIPOKE
HEOOIBIIMMU TOPIUSAMU MPU EPEMEITNBAHUH (OCTOPOKHO, )KUIKOCTh BCTIEHUBAETCS OT BbIACTICHUS YITICKU!
BBIJICJICHUS YITICKUCIIOTO Tra3a MPHIMBAOT paBHbIA 00beM peakTuBa DenuHra u HarpeBaroT BEPXHIOKO YacTh :
HaGmronarotr 00pa3oBaHre KHPIUIHO-KPACHOTO ocajka okcuaa Mmeau (1), CBHIeTeTbCTBYIONIETO O TOM, UTO C
o0pa3oBaHMEM MOHOCAXapu0B, BOCCTAHABIMBAIOIIMX (EIMHIOBY KUIAKOCTb.

Co BTOpO# YacCThIO TUAPOIM3aTa MPOBOAAT peakunio CearBaHOBa U TOATBEPKAAIOT 00pa3oBaHue (QPYKTO3bI
KoHTponbHbIE BOTPOCHI
1 1. Ha xakue kiaccsl NOAPA3AEISAIOTCS YITIEBOAbI?
2 2. Kakas kauecTBeHHasl peakuus siBisieTcst o0mmei 11t Bcex yrneBoaoB? [Touemy?
3 3. C noMoImpko Kakoi peakliiu MOKHO OOHApy>KUTh HaJTMYUe KETOHHOU TPYIIIBI B COCTABE MOJIEKY (
4 4. Kakwue 11BETHbIC peaKIuy Ja0T NeHTO3bI? UeM 00yCIIOBICHO BOSHUKHOBEHHUE OKPACKH B 3THX Peak
55. C noMouIpio Kakux peakiuuid MOXKHO JJOKa3aTh HAJIUYHE B MOJIEKYJIaX YIIIEBOAOB TUAPOKCUIIBHBIX T

6 6. Tloyemy B OmBITaxX MO OKUCIECHUIO MOHO- M INCAXaPHUI0B THAPOKCHIOM MEIH CleAyeT n3berarh Kal
MOCJIEIHETO?

7 7. Tloyemy ppykTo3a OKHUCISETCS TUAPOKCHUIOM MEIH B IIEJIOYHOM cpefie, a caxaposa - HeT?

8 8. UYro Takoe peaktuB denunra? Kak ero npuroroButs?

9 9. Kakue yrneBonbl OyayT pearupoBaTh C aMMHUAYHBIM PACTBOPOM OKCHJIa cepedpa: a) MaHHO3a, 0) ¢r

1) caxapo3sa, €) Tperanosa? J[aiiTe MosicCHeHUs U HAITUIITUTE YPABHEHHS COOTBETCTBYIOITUX PEaKITHH.

10 10. Kaxk o0Bsicauth TOT (haxT, uro D-ppykroza u D-MmanHO3a 00pa3yroT TOT ke (DEHMII03a30H, U
6. CBoliCTBA MOJIMCAXAPUI0OB
OmnebiT 1. Peakuuu kpaxmania u IIIMKOTEHA.
PeakTuBsl: kpaxmai, 1 %-HbIi pacTBOp NIMKOT€HA, CUJILHO pa30aBlIeHHBIN pacTBOp HoJa B Hoau e Kanus (ps
cepHOM KucnoThl, 10 %-Hbli pacTBOp IMIAPOKCHIA HATPHs, peakTuB DennHra.
A. ITpurorosnenue 1 %-Horo pacTBopa kpaxmaia (KpaxMajabHOIO KJeicTepa).
Cyxoit kpaxmast Maccoi 1 T B30anThIBAIOT € 5 MJT JUCTHIUTMPOBAHHOM BOJIBI, TTOCJIE OTCTaUBAHUS BOMY CIIMBA
JUTsl yIalieH!sl IPUMECEH MOBTOPSIIOT elrle 2-3 pasa. 3areM 00aBIISIFOT HOBYIO MTOPITUIO BOJIBI, B3MYUYHBAIOT K|
noMemuBanuy B 100 M1 KUIIANIEH BOIEI.
b. B3aumMopeicTBue KkpaxMalia U INIMKOTEHA C HOJAO0M.
B onny npoOupky HanuBatoT 1 mi 1 %-Horo pactBopa Kpaxmaia, B Ipyryto - 1 mi 1 %-Horo pactBopa IiHKc
N00aBIISIIOT 110 HECKOJIBKO Kamlelslb CHIIbHO pa30aBIeHHOTO pacTBOpa Hona B noAuae kaiaus. B mpobupke ¢ pac
MHTEHCUBHOE CHMHEe OKpaiinBaHue. [Ipy HarpeBaHHUU 3TOTO pacTBOpA J0 KUTIEHUS CHHSISI OKpacKa UCUE3aeT, ¢
BHOBb. [ TMKOT€H ¢ pacTBOpOM ioaa naeT kpacHo-Oypoe okpaimirBanue. OObsICHUTE pe3yibTaThl ONbITA.
B. OTHomeHne kpaxmana u IIIMKOT€Ha K peakTuBy DeuHra.
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B onny npoOupky HanuBaroT 2 M 1 %-HOro pacTBopa Kpaxmaia, B Apyryto - 2 mi 1 %-HOro pacTBopa IIINKC
2 M1 (peTMHTOBOM KHUJIKOCTH, IEPEMEIIMBAIOT M HATPEBAIOT BEPXHIOIO YaCTh PACTBOPOB JI0 Hauajla KUIICHHS.
pacTBOpoB B npobupkax. OOBICHUTE pe3yIbTaThl JAHHOTO OIbITA.
I'. Tuaponus kpaxmana.
B xonnueckyto kondy oobemom 100 mut HanuBatoT 25-30 Mt 1 %-Horo pacTBopa Kpaxmana, 100aBIsoT 6-7
KHCJIOTHI M OMYCKAalOT 2—3 KUIATHIBHBIX KaMeIlKa. B mraTuB cTaBsaT 7 NpoOHPOK, B KAXKIYI0 U3 KOTOPBIX H
pacTBopa ioa B MoauIe Kajus (CBETI0-KENTOro 1BeTa). B nmepByto mpoOupKy BHOCAT 2 Karlid PUTOTOBJICH
¥ OTMEYaroT BO3HUKIIYIO B MpoOHpKe okpacky. Konby ¢ pacTBopoM Kpaxmala HarpeBaloT Ha acOecTOBOM ceT
crnaboe KumeHue pactBopa. Yepes kaxaple 2-3 MUH U3 pEaKIIMOHHOM CMECH MUTIETKOI 0TOMparoT mpoly u 2 1
pactBopoM JIroroist, oTMeuasi HK3MEHEHUE OKpacku. B Havyane onbiTa okpacka mpod OyJeT MHTEHCUBHO CHHEH
OpaHKEeBO-KENTOU U xkenToi (1BeT pactBopa Jltorons). [Tocie 3TOro peakiiMOHHYIO0 CMECh KUTISITST €11e HEC!
HeiTpanu3ytoT 10 %-HbIM pacTBOPOM I'HIIPOKCHIA HATPHS, JOOABIISA €r0 MO KarlIsaM JI0 HIeTOYHON peaKkIuu
Ha (eHongTanenHoBoi UHAMKATOPHOM Oymare). B mpoOupky oTmBaioT 2-3 M1 HEUTpaTu30BaHHOM PEAKIIMO
o0beM peakTuBa DeslMHTa U HarpeBaloT IJIAMEHEM TOPENIKH /10 Hadaja KureHus. OTMeyaroT HabIroqaeMble E
BBIBOJI O pe3yJIbTaTax peakiMy THApoin3a Kpaxmala B KUCION cpee.

OngiT 2. Peaknuu 11eJLII0I03E].

PeaktuBbl: MenHO-aMMHauHbIN pacTBop (peaktus LlBeiinepa),(50 min) 80 %-Hblil pacTBOp CEPHON KHUCIOTHI|
pa36aBieHHbIN pacTBOp #oxa, (10 Mi1) KOHIEHTpUpOBaHHAs cepHas KucioTasS, 10 %-Hblil pacTBOp THIPOKCH;
A. PacTBOpeHUE MEJUTI0NI03bI B METHO-aMMUauyHOM pacTBope (peakTtuse [1IBeiimepa).

B mpoOupky nanmuBaroT 5 M peaktuBa llIBeiiniepa n ormyckarT B HETO MaJieHbKHE KYCOYKH BaThl WU (PHITb
CTEKJISTHHOM MAJIOYKOM /10 MOTYUYEHHS MTOYTH IIPO3PAvYHOM BS3KOW MAacChl IPKO-CUHETO 1BeTa. Ee BhUIUBAIOT 1
100 Myt Tenoi BOAbI, MOAKHUCICHHOW 3 MJI KOHIIEHTPUPOBAHHOM CEpPHOM KUCIOTHI. M3 pacTBOpa BhINagary
LIEJUTIOJIO3BI PACTBOPATHCS B peakTuse LlIBeiniepa uenonb3yercs: B IPOU3BOICTBE METHO-AMMHUAUYHOTO UCKYC(

b. [Tonyuenne amunonaa (paCTUTEIBHOTO MTEPraMeHTa).

B onny dapdoposyto gamky HanuatoT 10-15 ma 80 %-Horo pacTBopa cepHOM KUCIOTHI, B APYTYIO - AUCTHII
M1 5 %-Horo pactBopa aMMuaka. B amky ¢ pactBopoM cepHoit kucioTsl Ha 30-40 cexyH[ OITyCKaroT MOJI0C
CM), CyXOl KOHEILl KOTOPOM JiepKaT B pyke. bymary BBIHUMArOT U3 KUCJIOTHI, IPOMBIBAIOT B YALIKE C JUCTHILI
YallKy C paCTBOPOM aMMHaKa i HEUTpaIU3alliui OCTaTKOB KUCJIOTHI. [loAcymMBaroT 10o/Ty4eHHBIN pacTUTE.
¢mipTpoBansHON Oymaru. OOpaboTanHast KUCIOTON Oymara crana Oojiee MpOYHOM, MOITYIPO3PaYHOA, OHA T1J

[Tox neiicTBrEM CEpHOM KMCIOTHI MTPOU30LIET YACTUYHBIN THAPOIU3 LEIUTIOJIO3bL, €r0 MPOAYKTHI OCIE IPOM
00pa3yroT Ha MMOBEPXHOCTH BOJIOKOH OyMaru mpovHyIo IUIEHKY (pacTUTeNbHbIN neprament). [IpoxykT 06pad:
CEpHOM KUCJIOTOM MOTYyUYnII Ha3BaHUE aMUJIOU A BCIEICTBUE €TO CXO/ICTBA C KPAXMaJIOM.

Ha mosry4eHHbIi pacTUTEIBHBIN MEpraMeHT HAaHOCST KaIlIio pa30aBIECHHOTO pacTBOpa oa 1 HaOIIOMAOT TIC
OOBsICHUTE, TIOYEMY OHO TTOSIBIISICTCS?

B. KucioTHbIN THAPOIN3 HEIUTIOIO3bI.

B cyxyto npoGupKy NOMEIAIoT HECKOJIIBKO MEJIKUX KYCOUYKOB (DMIIBTPOBAIIbHOM Oymaru, NpuiMBaoT | mMil K
CMECh MEPEMEIINBAIOT CTEKJITHHON MaIOYKOH 10 TMOTHOTO pacTBOPEHUs OymMaru U 00pa30BaHUsI BSI3KOTO pac
(mo xarmsaM!) pY epeMeIIMBaHUH MPUIUBAIOT 1 MIT AUCTUILITMPOBaHHOM Bonbl. [Ipobupky Harpesarot 10-1
PETYJISpHOM NEpEMELIMBAHUM. 3aT€M PEAKLIMOHHYIO CMECh OXJIaXKIAI0T U HeUTpanu3yroT 10 %-HbIM pacTBof
YHUBEpCAJIBHOMY HMHAMKaTopy). Ilocne HeWTpanu3anuu MPOBOAAT PEAKLUI0 C peakTuBoM PenuHra, Ko
BOCCTaHABJIMBAIOIIMX CaXapoB B IPOAYKTaX TUAPOJIN3A LEIIOIO03BI.

Konmponvuvie sonpochwi:

. ITouemy ruznponu3 caxapo3sl Ha3bIBalOT «MHBepcHe»? UTo Takoe «MHBEPTHBIN caxap»?

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

. Uto mpenacTaBiAoT OO0 MPOAYKTHI THIPOJIN3a Kpaxmaa - JeKCTpHHbI? Kakylo OKpacKy OHH JaloT C pac
. UTo ABIIAETCSA KOHEYHBIM IPOIYKTOM THAPOIH3a Kpaxmana?

. Uro takoe «peaxtus lIBelinepa»? Kak ero npuroroButh?

. Kakne xumuueckue npoueccsl MporucXoIsT MPU PAaCTBOPEHUH 1EJUTIONO3bI B peakTuBe LlIBelinepa?

. Kak MO)XHO mony4uTh pacTUTENbHBINA epramMeHT? UeM OH OTiIn4aeTcst OT LEUTI0I03b17
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. Kaknumu puznyecknmMu 1 XUMHYECKUMU CBOMCTBAMH OTJIMYAETCS KpaxMaJl OT HEJUTFOJIO3hI?
7. XKupsl 1 Macna
OneiT 1. Beigenenue xxupa u3 MOJIOKa.



PeakTtuBsl: 1uaTHnOBBIN 3¢up, 10 %-Hblii pacTBOp KapOOHATa HATPHSL.

K 5-6 mn monoxka go6asmsitor 2 mi 10 %-Horo pacTBopa kapOo-HaTa HATPHsL, XOPOILIO MEPEMENINBAIOT U B30
(dapdopoByI0 HalIKy W BBIIAPUBAIOT JIOCyXa Ha ropsyed BOAsSHOW OaHe (B BHITSDKHOM IIKady, aJeKTpuyec
[Tocne ucnapenus a¢upa B 4amke 0CTAHETCSI MACIO-MOJIOUHBIH JKHP.

OmnpIT 2. PacTBOPUMOCTB KMPOB U Macell B OpraHUYECKUX PACTBOPUTEIIAX.

PeakTuBbl: moacomueuHoe Macio (HepadUHUPOBAHHOE), CBUHOM JKUP, STHJIOBBIN CIIUPT, JUITHIIOBBIN d¢up|(
yINepo/, NeTposaeiHbIi 3Qup (Wi OEH3HH).

B mecTs mpoOupok BHOCAT MO 2-3 Karuid MOACOTHEYHOTO Macja U J0OAaBIISIOT O 2 MJT PACTBOPUTETICH: B Ti¢
BO BTOPYIO - AUATUIIOBBIN 3QUP, B TPETHIO - XJTOPOPOPM, B UETBEPTYIO - UETHIPEXXJIOPUCTHIN YIIIEPOJ, B ST
TUCTUIUTMPOBaHHYIO Bony. ComepKuMoe MpOOHPOK SHEPTUUHO BCTPAXUBAIOT, OTMEUAIOT, B KAKUX PaCTBOPUT!
B KOTOpPOM B KauecTBE PAacTBOPUTENS HCIIONb30Bajach BOJA, 3aKPbIBAIOT MPOOKOH ¢ OOpaTHBIM XOJIONU
BCTPSXMBAHUM HATPEBAIOT Ha KUIALIEH BOASHON OaHe 2-3 MuH. OTMEYaloT, YIydlIWIach JIM PacTBOPUMO
MOBTOPSIIOT, BHOCS B TPOOMPKY BMECTO MOJCOTHEYHOTO MAcjia HEMHOTO CBUHOTO KUpA.

OmnpiT 3. B3anmoneicTBre pacTUTEIBHOTO Macia ¢ OpOMHOM BO/IOH U pacTBOPOM MEpMaHTaHaTa KaJusl.
PeakTuBbl: oAconHeYHOE Macio, OpoMHas Boja (HackimeHHas), 10 %-Hb1ii pacTBop kapOonara Hatpus, 1 %
A. B3anmopeiicTBre MOJICOTHEYHOTO Maciia ¢ OpOMHOM BOJOH.

B npobupky nHanuBaror 0,5 M1 moscoiHedHOTO Macia u 2-3 M OpoMHON Bobl. CofepKuMoe TPOOUPKH o
HabonaeMble U3MeHeHus. Hanumurre cooTBeTCTBYyIOIIee ypaBHEHHE PEaKIUu.

b. Peakuus nmoncomHeuyHoro Macia ¢ pactBopom nepmanranara kanus (o E.E. Baruepy).

B npoOupke cMemmBaoT HECKOJIBKO Karesb MoJcoiHedHoro macia, 1 ma 10 %-Horo pactBopa kapboHara
nepmaHranara kajnus. CMech SHEPTUYHO BCTPSI-XMBAIOT, OTMEUAIOT MPOUCXOslue B Hel u3Menenus. Ham
peaKiuu.

OmnbiT 4. CpaBHEHNE HEHACBIIEHHOCTH PA3JINYHbBIX )KHPOB.

PeaxTuBsl: x1a0podopm, 0,001 H. pacTBOp Hona B xopodopme.

B otnensable mpobupku nomemarot mo 0,5 r pa3nuyHbIX KUPOB (CBUHOE Callo, KOPOBbE MAcio, Maprapur
MPOOUPKY MPUIIMBAIOT 1O 3 MJI XJI0podopMa I pacTBO-PEHUS KUpa U TUTPYIOT u3 Mukpooropetku 0,001
MOSIBJICHUST Y€TKOM p030BOM Okpacku. CpaBHUBAIOT 00BEMBI pacTBOpa oA, U3PacX0J0BaHHBIE HA TUTPOBA
JKUPBI B psAJ IO yOBIBAIOIIEH CTENIEHH HEHACKHIILIEHHOCTH.

HenacpileHHOCTD %KUpa 3aBUCHUT OT MIPUCYTCTBUS B €r0 COCTaBE HEMPEAENbHbIX KUPHBIX KUCIOT. HeHacoIy
JIBa aroma Mojia Mo MeCTy Ka)JI0i ABOMHOMN CBSI3HU.

Hanummure ypaBHEeHHE peakiii OJIEMHOBOUM KHUCIOTHI C HOJIOM.

Omnpit 5. O0Hapy>KeHUE TIUIEPUHA B KUPAX.

PeaktuBbl: ruapocynbdar Kanus, aMMHadHbIA pacTBOpP OKcHaa cepedpa, pacTBOp (PyKCHUHCEPHUCTOM KUCIIOTE
B mpoOupky BHOCAT TpU Kalul PaCTHTEIHLHOTO Macjia U MPUOABISIFOT MPUMEPHO MSITHKPATHOE KOTUYECTBC
[TpoOupky HarpeBarT Ha CIUPTY B BBITSHKHOM MIKady M0 MOSBICHHS OEIBIX TYCTBIX MapOB U PE3KOTO pa:
3amaxa akpolienHa. B mapel BHOCAT KycOYeK (MIBTPOBaIbHOW OymMard, CMOYEHHON aMMHAYHOM pPacTBOP
BBIJICJICHUE METaJUIMYecKoro cepebpa (Oymara uepHeeT). 3aTeM K OTBEPCTHIO MPOOUPKH MOAHOCAT (U
pacTBopoM (YKCHHCEPHHUCTOHN KHCIOTHI, U HAOIOAAIOT MOSBICHUE PO30BOTO OKpamuBaHus. OMBIT TOBTOPS
BOCKa.

XKupsl comgepxar miuieprH (B CBI3aHHOM BHJIE), KOTOPBIA IIPU HAarpeBaHWU B MPHUCYTCTBUU BOJOOTHHMAIO
OOopHast KHCJIOTa, CYJIb(ar Maruus) o0pazyeT He-IpeaeTbHBIA allbJIeTH/I-aKpOJICHH:

Kak anpaerun akposienH JaeT peakiuu ¢ OKCUAOM cepedpa u pykCHHCepHUCTOM KucaoToi? Hanmummre coot
Jlunupl, He coaepIKaIre IUIEPUH (HalprUMep, BOCK), aKPOJIEHHOBON IPOOBI HE MTOKA3BIBAIOT.

OnbIT 6. OMBUIEHHE )KHUPA CIUPTOBBIM PACTBOPOM HIEIOYH.

PeakTuBbl: cCBUHOM (TOBSKMI) KUp, 15 %-HbII cCIMPTOBOM pacTBOP T'MIPOKCHA HATPHSI, HACBHIILIEHHBIA pacTt
B xonnueckyro kondy oobemom 50-100 mur momemnaror 1-2 T CBUHOTO WIJIH TOBSKBETO JKHpa W MPUIUBAIOT 5-
runpokcua Hatpus. KonOy 3akpbIBaloT MpoOKoW ¢ 0OpaTHBIM XOJOAMIBHUKOM U HArpeBalOT Ha BOJSHOM
teuenue 10-15 muH. [Tocne 3TOro HECKOIBKO Kamneiab THPOIN3aTa U3 KOJIObl BEUIMBAIOT B IPOOUPKY € 2—3 1
Ecnu ruaponuzar nona-HOCThIO (0€3 BBIAECICHUS Kalesb KUpa) paCTBOPUTCS, TO HArpeBaHHe 3aKaHYMBAIOT U
HACBILIIEHHOTO pacTBOpa XJIOpHa HaTpus. MbL10, 00pa3oBaBIIKeCs B pe3ysibTare TuApoIin3a )KUpa, BCIUIBIB
Mepe OXJIaKJICHUS 3aTBEpCBACT.

Hanuimure ypaBHeHHE peakiuyi OMBIJIEHUSI TPUCTEAPUHA THIPOKCUAOM HATpPHSI.
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OmnpiT 7. Onpenenenre HOHOTO YUCIIU Kupa (Macia).
PeaxTuBbl: ciupt aTHI0BBIN, 0,2 H. pacTBOpa ioga B ATaHOJIe, pacTBop THOCYbbara Harpus (0,1 H.), pacTBO

Hccnenyemoe Macio MOMEIIaloT B HEOOIBIIYIO CKIISTHKY, 3aKPBIBAIOIIYIOCS MPOOKOH ¢ MHneTkol. CKISHKY 1
U C MTOMOIIBIO TUIETKU NePEeHOCAT U3 Hee 3-4 Karuii Maciia B CyXyl0 KOHHYECKYIO KoJIOy eMKOCThIO 250 MII ¢
C MacliOM BHOBb B3BEIIMBAIOT U 10 PA3HOCTH Macc OINPENeIIsIoT MAacCy HaBeCKHU Macia. B konly ¢ HaBecko
IUIsL pacTBOPEHHsI Macia (€CIM Macio TPYAHO pacTBoOpsieTcs, Koja0y MOXKHO MOJOrpeTh Ha BOAAHOM OaHe). B
OIIBIT, T. €. B HEE€ HAIMBAIOT TOJILKO 25 MiI ciupTa. B Kaxayto konly (OmBIT ¥ KOHTPOJIb) IPUIMBAIOT 10 12,5
(13 GIOPETKM WIIM THUIIETKH ), IEPEMEIINBAIOT, MPUIUBAIOT 10 100 M TUCTUINIMPOBAHHOM BOJIBI M BHOBD TEPE
MUH cofepxumoe koo tutpyror 0,1 H. pacTBOpoM THOCynb(ara HaTpHs CHayaia J0 TMOsBIEHHs ciabo-
npubaBuB 1 M1 pacTBOpa Kpaxmaina, - 10 HCUe3HOBEHUSI CHHEH OKPacKH.

X=WI-7V2)0,0127-100/a

rae V1 -o6wem 0,1 H. pacTBopa THOCYNIb(aTa HATPHS, 3aTPAYCHHOTO HA TATPOBAHKME B KOHTPOJIBLHOM OTIBITE ()
THOCYIb(aTa HATpHs, 3aTPAYECHHOTO Ha TUTPOBaHUE B pabodem ombiTe (Mi1); 0,0127 - Tutp THOCYIR(DATA TIO i

Honnoe uucno aBiseTcs OAHUM M3 Haubolsiee BaKHBIX Moka3atenei i Macen (KupoB). OHO MO3BOJISET C
Macia (>kupa), HOJHOE YHCIIO MOKa3bIBACT, CKOJIBKO IpaMMOB oaa npucoeauusercs k 100 r xupa.

Hanumure ypaBHeHue peakiiuu Mexay THOCYIb(haTOM HATPHUS U HOIOM.
KoHTposnpHBIE BONIPOCHI
1 1. Kak MO)XHO OOBSCHHUTH Pa3IMYHYIO0 PACTBOPUMOCTD KUPOB M Macel B Pa3IMUYHBIX PACTBOPUTEIISX ?
2 2. KaxoBbl IpU3HAKU NPOTEKAHUS pPEaKIUil MOJCOTHEYHOT0 Maciia ¢ OpOMHOM BOJIOW U MEPMaHTaHATC
(mpucoeauHEHNE, 3aMEILIEHUE WU JIP.) OTHOCATCS 3TU PEAKIINU?
3 3. IlpuBenute ypaBHEHHS B3aUMOJCHCTBUS AUOJICONIMHONIEHHA ¢ OPOMHOI BOJIOH U C TIEpMaHTaHATOM
4 4. TloueMy B CIUPTOBOM PACTBOPE IIEIOYH FMAPOIU3 (OMBLIE-HHE) KHUpa IPOTEKAET ropas3io ObICTPEX
55. Ilo kakoMy MEXaHU3MY TUAPOJIN3YIOTCS )KUPBI B IPUCYTCT-BUHU CIIUPTOBOTO pacTBopa meinoun? Ip
8. Kauecmeennvle peakyuu Ha 6umamunsl
OmnpiT 1. KauecTBeHHbIE peakiy HA BUTAMUH A.
PeaxTuBbl: pp10Ouii sxup (WM anTeYHBINA Mpenapar BuTamuHa A), (2 MiT) KOHIICHTPUPOBAaHHAS CEpHAs KUCIIOTE
A. Peaxuus ¢ cepnoit kucnoroit (peakius pymmonaa).
1-2 xarm peIOBETo KMpa PacCTBOPSIOT B 5-6 Karisax xjaopodopMa U J100aBIsoT 1-2 Kari KOHIIEHTPUPOBaHE
roxy0oe OKpaliMBaHue, ObICTPO TIepexosIee B Oypo-KpacHoe.
B ocHOBe npuBEeICHHBIX pEAKLIHM JISKHUT AETUIPATUPYIOLIEE NEUCTBUE CEPHOU KUCTOTHI Ha BUTaMuH A. [1pe
naet ¢ cynbdarom xernesa (1) cBeTo-3eneHoe okpammBanue.
OmpiT 2. KauecTBeHHBIE peakiuy Ha BUTaMuH D (Kasbrudepon).
Peaxmuewi: pvloutl scup, anunun, (4 M) Konyenmpuposannas consnas kucioma4[8], pacmeop bpoma
8 xnopoghopme (1:60).
A. Peakmus ¢ pactBopoM Opoma B xsopodopme.
B cyxoit mpobupke cmemmBaior 1 Mit peiObero xupa u 1 M pactBopa 6poma B xjmopodopme. B npucyrctun
3eJICHOBATO-TOIy00€e OKpamrBanue. Peakius HecnierupuyHa.
b. Peakiisg ¢ aHWJINHOM.
B cyxyro npoOupky HaauBaroT 1 M1 ppIObEro kupa u 1 MII CMECH aHUITMHA ¢ KOHIICHTPUPOBAHHOM COJISTHOM 1
OCTOPOKHO HarpeBarOT U KUISATAT OKOJIO OHOM MUHYTHIL. [Ipu Hanuuuu Butamuna D nosiBiisieTcs 3eneHasi, a
oOpa3oBasiielics aMynbcud. [IpoOupKy OCTaBISAIOT IPU KOMHATHOW TEMIIEpaType. DMYIbCUsS PacCclauBacTCs
SPKO-KPaCHBIN LIBET.
OmnpiT 3. Peakius okuciaeHust ButramuHa Bl (TuamuHa) B THOXpOM.
PeaktuBbl: THaMMH, 5 %-HbIi1 pacTBop KpacHO#M KpoBsHOM conu K3[Fe(CN)6], 30 %-HblIif pacTBOp rUApOKCH
HeMmHoro TnamuHa (Ha KOHYMKE CKaJbIIessl) pacTBOpstoT B 0,5 Mi1 BOJbI, IPUIMBAIOT 5-6 Kanenb 5 %-Horo p:
M1 30 %-HOTo pacTBOpa r’MAPOKCHA HATPUS, IEPEMEIINBAIOT. 3aTeM NPUOABISAIOT 1 M1 K300y THIIOBOTO CITH]
teueHue 1-2 muH. HabmonaroT B BepXHEM CIUPTOBOM clioe TonyOyto (yopectieniuio B YO-mydax. CMmech E
HarpeBaroT Ha BOAsTHON Oane. HabmronaroT mosiBeHUE JKeNTOM okpacku. DiryopeceHINs | KeNTas OKpacka
THOXpOMa:
OmnpiT 4. KauecTBeHHast peakiyst Ha BUTaMuH B2 (pubodnasun).
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Peakrtussr: 0,025 %-nb1it pactBop BuTamuua B2 (0,1 Tabnetku B 0,5 M1 Bojbl), (4 MIT) KOHIICHTPUPOBaHHAS
TpaHyJIUPOBAaHHBIN ITUHK.

1/10 gacte Tabnerku pudoguaBuHa pacTBopsioT B 0,5 M1 BOAbI (HAOMIONAIOT OKpaIIuBaHUE U (PIyopecIeHIy
KOHIEHTPUPOBAHHOM CONSTHON KMCIIOTHI ¥ BHOCST HEOOJBIION KyCOUeK METaNTNUecKoro IuHKa. Haunnaercs
JKUAKOCTh TIOCTETICHHO PO30BEET, 3aTeM o0ecIBeunBaeTcs. Peakiis 00ycioBieHa BOCCTAaHOBICHHEM PUOOGT
KpacHOTO 1[BETa, a 3aTeM B OeclBeTHbIH NeiikodnaBul. [Ipu B30anThIBaHUN 00€CIIBEYEHHOTO PACTBOPA JICHKC
KHCJIOPOJIOM BO31yXa B puOOQIaBuH.

Omnpit 5. KauecTBennas peakius Ha BuTamuH E (Tokodepon).

Peaxmuswi: 0,1 %-uwiti cnupmogotl pacmeop moxogepona, KOHYeHmpupo8anHas a30MHas KUCIOmA.

K 5-6 xarusim 0,1 %-HOro cCIMPTOBOTO pacTBOpa Tokodeposa B Cyxoil mpodupke npudasisitor 10 kanenas KOH
BCTpAXUBaIOT. OOpa3yeTcst SMyNnbCusi, KOTOpasi IMOCTENIEHHO PaccIauBaeTCs U €€ BEpXHUH clioi mpuolOperaeT
BBI3BAHO OKHCJICHHEM TOKO(eposia B MPOAYKT, UMEIOLIHIA XMHOUIHYIO CTPYKTYpy. Peakius HecrienugpuyHa,
OmeiT 6. KauecTBeHnHble peakiuy Ha BUTaMUH C (aCKOPOMHOBYIO KHCIIOTY).

PeaxTussl: 0,002 %-Hblit pacTBOp acKOPOMHOBOI KHCIOTHI, cBexkenpurorosiaeHHbI 10 %-ub1it pactBop K3[1
xkenesa (II), 5 %-ubiii pacTBop ruapokcuaa kamus, 10 %-Hblil pacTBOp COMSTHON KUCTOTHI.

A. BzaumoneiictBue Butamuna C ¢ K3[Fe(CN)6].

K 5 mn 0,02 %-nHoro pactBopa ButamuHa C npubaBisioT O HECKOJBKO Karelb 5 %-HOro pacTBopa ruipo
K3[Fe(CN)6], nepememnnBaiot, 3areM a00aBisa0T 2-3 kamm 10 %-Horo pactBopa COJSIHOM KUCIOTHI (A7 T
pactBopa xiopuna sxenesza (III). TlosiBisieTcs cuHe-3eeH0e OKpaIlllMBaHUE U MOCTEMEHHO 00pa3yeTcs CHl
Fed4[Fe(CN)6]3. IlapamienbHO KOHTPOJBHBIN OIBIT, MCIOIB3YyS BMECTO pacTBopa BuTamuHa C AUCTHILT
OepiMHCKas Ja3ypb HE 00pa3yeTcs.

[1] Hcnonv3osanue 1edanoi yKCycHOU Kuciomol, omuocauieiica Kk maonuue 111 cnucka 1V npekypcopos
000opom komopuix 6 Poccuiickou @edepauuu 02panuyeH u 6 OMHOUICHUU KOMOPbIX YCHAHABIUBAIOMCA

Mepbl KOHMPOJIA 8 COOMEEenCHeuU ¢ 3aKonodamenvcneom PO u mexcoynapoouvimu docosopamu Pd,

De2NaMEeHMUpPYIomca _0eiucmeyOuiuUM _3adKOH00AmMe1bCMEOM U COONIEEMCMEYIOUIUMU__1OKATbHbIMU

HOpMAMUGHBIMU aKkmamu YHnugepcumema.

[2] Ucnonw3oBanue 80% W KOHIEHTPUPOBAHHON CEpPHON KUCIOTHI, oTHOCsMIecs k Tabmuie I cimcka -
Poccuiickont @denepanuu OrpaHUYEH U B OTHOLICHUU KOTOPBIX YCTAaHABIMBAIOTCS MEPbI KOHTPOJS B COOTBE
MEKIyHApOIHBIMU JOoroBopaMu P®, pertaMeHTUPYIOTCS JEHCTBYIOIIMM 3aKOHOAATEILCTBOM U COOTBETCTBY
aKTaMy YHHUBEPCHUTETA.

[3] Hcnonvzosanue 45% - duamunosozo aupa, omunocawenica Kk maonuue Il cnucka IV npexypcopos,

000opom komopuix 6 Poccuiickou @edepauuu 02panuyeH u 6 OMHOUICHUU KOMOPbIX YCHAHABIUBAIOMCA

Mepbl KOHMPOJIA 8 COOMEEencHeuu ¢ 3akonodamenvcneom P u mexcoynapoouvimu docosopamu Pd,

De2amMeHmupyiomea 0eucmeyouiumM 3aKOH00aAme1bCeoM U COOMEENICIEYIOUUMU JIOKAIb HOLMU HOPMA
akmamu Yuueepcumema

[4] Hcnonvzosanue 80% u KonHueHmpupoganHou cepHOU Kuciomol, omuocawieica Kk maodauye 111
cnucka IV npexypcopos. obopom komopwvix 6 Poccuiickoii Dedepauuu 02panuier u 6 OMHOUICHUU
KOMOPbIX YCHAHABAUBAIONICA MEPbl KOHMPOJIA 8 COOMEEMCMEUU C 3aKoHo0amenbcmeom P u mexcoyna
002060pamu__P®D, peznamenmupyromca 0eicmeyouium 3aKOHO00Ame1bCieoM U _COOMEEemCmeyOuuUMu
JIOKAJIbHLIMU HOPMAMUBHBIMU aKmamu YHugepcumema

[5] Ucnonw3oBanne 80% M KOHIICHTPHUPOBAHHON CEPHOM KHUCIOTHI, OTHOCsIIEeHes kK Tabmuie III crimcka -
Poccuiickoit @enepanyu orpaHUYEH U B OTHOLIEHUHM KOTOPBIX YCTAHABIMBAIOTCA MEPbI KOHTPOJISI B COOTBE
MEXIyHapOIHbIMU ToroBopamu P®, pernmamMeHTHpYIOTCS JEHCTBYIOUIMM 3aKOHOIATENIbCTBOM U COOTBETCTBY
aKTaMu YHHBEPCUTETA
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[6] Hcnonv3osanue ouzmunogozo 3gupa, omuocauweiica K _maonuue Il cnucka IV npekypcopos,

000opom komopuix 8 Poccuiickou @edepauuu ozpanuyer u ¢ OMHOUWEHUU KOMOPbIX YCIMAHABIUBAIONICSA
Mepbl KOHMPONA 8 COOMEEMCHIBUU C 3AKOHo0amebcmeom PD u mexcoynapoouvimu 0o2oeopavu Pd,
De2NaMeHMUPYIOmca O0eiucmeyOuiUM _3aKOH00AmMe1bCMEOM U COOHBEMCIEYIOUIUMU _1OKAIbHbIMU
HOpMAMUGHBIMU aKmamu YHugepcumema

[7] Hcnonv3osanue 80% u Konuenmpupoeannou ceproi Kuciomul, omuocauieiica Kk maonuuye Il cnucka
1V _npekypcopos, 0dopom komopwix 8 Poccuiickou @Dedepauuu 02panuyen u 6 OmMHOUICHUU KOHIOPbIX
YCHAHAGIUBAIOMCS Mepbl KOHMPOJis 8 coomeemcmeuu c 3AKOHO(
002060pamu__P®, peznamenmupyonca 0eucmeyiouum 3aK0H00amenbCmeom u_coomeemcmeayiouumu
JIOKAJIbHLIMU HOPMAMUBHbIMU aKmamu Yuugepcumema

[8] HUcnonw3oBanue 80% W KOHIEHTPUPOBAHHON CEpPHON KUCIOTHI, OTHOCsMIecs k Tabmuie I cimcka -
Poccuiickont ®denepanuu OrpaHUYeH U B OTHOLICHUU KOTOPBIX YCTAaHABIMBAIOTCS MEPbI KOHTPOJSA B COOTBE
MEKyHApOIHBIMU JOoroBopaMu P®, pertaMeHTUPYIOTCS JEHCTBYIOIIMM 3aKOHOAATEILCTBOM U COOTBETCTBY
aKTaMu YHHBEPCUTETA

3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
3agaHus 1719 CaMOCTOSATEJIbHOM PadoThI
1 TlepeuncauTe HE3aMEHUMbIE AMHHOKHUCIIOTHI. KakoBbI X ()YHKITUU B OpraHu3me?
2 YTo Takoe U303IEKTpUYECKas Touka?
3 OxapakTepusyhTe CTPYKTYPHYIO OPTaHH3aIHI0 OSIKOB.
4 Tlepeuncnute OCHOBHBIEC ()YHKIIUHU OCIIKOB B OpraHU3ME.
5 Kak kiraccuuiupyroT cloKHbIe OeTTKu?

6 Hepe‘-II/ICHI/ITe COBPCMCHHBIC MCTOABI BBIACIICHUA, OYUCTKHU OCJIKOB 1 OMpeaACICHUS aMUHOKHUCIIOTHOTO (
AMHMHOKHUCJIOT B HUX.

7 B yem 3akiodaeTcsi OMOJI0rHYecKasi pojb HyKIEUHOBBIX KUCIOT? OYHKINHU OCJIKOB B dKUBOM OPraHH3)
8 Cdopmymupyiite npaBwmia Yapradda.

9 Oxapaxrepu3yiTe OHOIOTHYECKYIO POJIb YIIIEBOOB.

10 Yrto Takoe TUMUILI M KaK WX KIACCUDUIUPYIOT?

11 Ha xakue rpynmnsl AeasSTCS BUTAMUHBI?
12 [laiiTe onpeneneHusi NOHATUI aBUTAMHHO3, THIOBUTAMUHO3, TUIIEPBUTAMUHO3
13 KakoBa xumu4eckasi mpupoja u Gu3noIorudeckasi pojib TOpMOHOB?
14 Ilepeuncnute U3BECTHBIE BAM MUHEPAJIbHBIE KOMIIOHEHTHI )KMBOI MaTEpHUHU.
15 KaxoBa poib MeTaljIoB B OMOJIOTHYECKUX CHUCTEMAX ?

[ToaroroBka npe3eHTanuii MO TEMaM:

1). [IpuHIUNBI U COBpEeMEHHbIE (PU3NKO-XUMUYECKHE METOBI UCCIIC0BaHHUS OMOJIOTHUECKUX MaKpPOMOJIEKY
KHCJIOT, JIUMUJI0B, BATAMUHOB 1 TOPMOHOB).

2) Xpomatorpaduueckrue METOIbl UCCIeIOBAHUS ONOIOTHYECKU-aKTUBHBIX MOJIEKYI M UX BO3MOXHOCTH.
3) MeTo peHTTeHOCTPYKTYPHOTO aHaIM3a KPUCTAJIIOB OCIIKOB.

4) CriekTpanbHbIe XapaKTEPUCTUKH aMUHOKHUCIIOT, OETKOB, HYKJIEHHOBBIX KUCIIOT.

5) l'opMOHBI — peryasTOPHI MPOIECCOB PA3BUTHS U CTAPCHHUS.

Tema 3. buokarams (I1K-4)
Jlexkuus.
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®epmenTsl. OCOOEHHOCTH CTPOSHHS MPOCTHIX M CIOKHBIX (pepmenToB. Kiaccudukanus 1 HOMEHKIATYp:
KodaxTtops! ¢pepmenToB. Posih BUTAMUHOB U METaJUIOB. AKTUBHBIN U aJFIOCTEPUYECKUI IIEHTPHI. DHEPTHUS ¢
(bepMeHTaTUBHBIX U HepepMEeHTAaTUBHBIX peakiuid. Teopust gepmentaruBHOro Kataimsa. Kunetuka gepn
Muxasnuc-MeHTeH, BBIBOJ, aHATN3. 3aBHCUMOCTh CKOPOCTH (PepMEHATUBHBIX MPOIIECCOB B KiieTke. Cxema »
U OYUCTKH (epMeHTOB. MyNbTUIH3UMHBIE KOMIUIEKCHL. JIokanmu3ammu QepMEeHTOB B KieTke. MHOX
N3odepmentsl. MmxenepHas su3uMonorusi. MMmoOunn3oBanHubele pepMEeHThI U KIETKH. buonornuyeckoe 3
(epMEHTOB ¥ UX HHTUOUTOPOB B MEAHIIHHE.
JlabopaTopHbie padoThI.

JlaGopaTopHble 3aHATHS.
1. Ceoticmea amunazvl ciroHbl
PeaktuBbl: 1 %-Hblii pacTBOp Kpaxmana (KpaxMmajabHbIN TecTep, | %-Hblil pacTBOp iloaa B Honuae kamus, 1 &
10 %-nb1i1 pacTBOp ruapokcuaa Harpus, 0,05 M pactBop consiHol kucnotsl, 0,05 M pacTBOp yKCyCHOM KUCH
Hatpus 1 %-Hblil pacTBOp Xy1opuaa HaTpus, 1 %-HbI pacTBOp caxapo3bl.
Omnpit 1. [TomyueHnue pacTBopa aMuIIassl.
OmnonackuBaroT pot 2-3 pa3a BOAOH, YTOOBI yIAIUTh OCTaTKU UK. B cTakan HamuBaroT 20 MJI TUCTUILIUPO
B TeueHue 1-2 muH. JKUAKOCTH MOCIe OMOJIaCKU-BaHUS CIMBAIOT B JAPYTOil CTakaH WM KOOy, DTy omepal
KUAKOCTH (60 MiT) GUIBTPYIOT Yepe3 BaTy, NPO3pavHbI (DUIBTPAT, CONEPIKAIINA aMHJIa3y CIIOHBI, HCTIOIb3Y!
Omnpit 2. 'maponus kpaxmasa moj 1eCTBUEM aMUIIa3bl CITFOHBI
B nBe nmpoOupky HAMMBAIOT MO 5 MJT KpaxMaJbHOTO KJIEHCTEPa M B OIHY M3 HUX - 5 MJI BOJIBI, a B APYTYIO - &
MTOMEIIAI0T OAHOBPEMEHHO Ha BojsiHyio OaHio (40 °C). Ilom aeiicTBMEeM aMuia3bl CIIOHBI OCYIIECTBIISIET
o0Opa3oBaHMs MaibTO3bl. [IpOMEKyTOUHBIMHU MPOAYKTAMU THIPOJIK3a SBISIOTCS: PACTBOPUMBIN Kpaxmai, ap
axXpOJEKCTPUHBI. 3a MpOTeKaHUEM Mpoliecca THAPOIN3a KpaxMaia CIEAsT 10 U3MEHEHUIO OKPACKU B PeaKily
Cc HMOIOM CcHHEee OKpallluBaHWE, PACTBOPUMBIM Kpaxmal - CHHE-(HOJIETOBOE, aMHJIOAEKCTPU- MM - (]I
KpacHO-0ypoe, axpoOoIeKCTPUHBI HE H3MEHSIOT OKpacKku Woma. Uepes kakaple 1-2 MUH OTIMBAIOT U3 IPOOUT
poOUpKH, TOOABIISIIOT B HUX 10 OJTHOM Karljie pacTBopa oma u HabmonaroT 3a 3mMenenneM okpacku. ['uap
JI0 MICUE3HOBEHUS IIBETHOW pPEaKIMU C HOIOM B OIHOM M3 mpoOupok (B kakoi?). Ilocme 3toro ¢ ocrapmm
Ka)XI0H U3 ABYX MPOOUPOK MPOBOAST Peakluio ¢ (eTMHIOBOM KUIKOCThIO, HAJIIONAIOT PE3YNIBTAThl U JIeat0’
Omnpit 3. Bnusinue Temmeparypbl Ha aKTHBHOCTh aMUJIa3bl CITFOHBI.
B tpu npobupku HanuBaroT Mo 5 Mi1 pacTBopa ciatoHbl. [IpoOupKy 1 cTaBsT B CTaKaHUMK C JICSTHON BOMIOH, T
TeMIieparype, NpoOUpKy 3 HarpeBaroT B IJIAMEHHU CIIUPTOBKH B T€UeHUE 3-4 MUH TaK, YTOOBI KHUAKOCTh KUIIE
KOMHAaTHOW TeMriepaTypbl. Bo Bce Tpu mpoOMpKH HaJIMBAIOT MO 5 MJI pacTBopa Kpaxmaia (B mpoOupky 1
neasHOM Boze!). [Ipobupku 2 u 3 moMemaroT B BOASHYIO OaHIO (40 °C), a mpoOupKy 1 OCTABISIOT B
KaKJIbIe 2 MHH U3 BCEX TPEX MPOOMPOK oTOMparoT mpoOsl o 0,5 Mt 1, 100aBisis B HUX MO OJHOM Karuie p:
TUIPOJIN3a KpaxMaja B pa3IuYHbIX YCIOBHUSX.
[Toce okOHYAHUS OTBITA MPOBOAST PEAKIUIO C (DETMHTOBON KMIKOCTHIO C PACTBOPAMHM, OCTABIIUMUCS B K
3aKJIIOYCHHE:
a) 00 onTHMaJbHOHN Temmeparype AeUCTBUS (pepMeHTa;
0) 00 OTHOCUTENHHOU CKOPOCTH THAPOIN3a MIPH PA3IMUHBIX TEMIIEpaTypax;
B) 00 M3MEHEHHH aKTUBHOCTU ()EPMEHTA B PE3YJIBTATE KHUITSIYCHHUS €T0 PACTBOPA.
OmpiT 4. Cienn(pUIHOCTH TEUCTBUS aMUIa3bl.
K 5 mn 1 %-HOro pactBopa caxaposbl MpHOABISIOT 5 MII pa30aBICHHON CiIOHBL. B npyroit mpobupke k S
pUOAaBISIOT TaKkoM ke 00beM paz0aBieHHON CitoHBL. CoaepKUMOe KaKI0N MPOOUPKH MEPEMEIINBAIOT, U
BogsHYI0 OaHio (40 °C). 3arem comep)UMoe MPOOUPOK HCTIBITHIBAIOT PeaKIuell ¢ (HEeTMHIOBOM KHUIKOCTBK
BBIBO/I.
KoHTposnpHBIE BONIPOCHI

1 Kakre XxuMu4ecKue peakiuy MOATBEPKAAI0T KaTaTUTUYECKOe IecTBUE aMmmia3bl ctoHbl? [IpuBeaure

2 K xaxomy kiaccy ¢pepMEeHTOB OTHOCUTCS aMuiasza? SIBisieTcs i 3TOT (hepMEHT CIOKHBIM OesTKoM?

3 KakoBbI ONITUMAJIBHBIE YCIOBUS KATAJTUTUYECKOTO IEUCTBUS aMUIIa3bl CIIFOHBI?

4 Y10 MOXKHO CKa3aTh O CTPOCHUU aKTUBHOTO LIEHTPA aMHJIa3bl?

5 Yto Takoe crenupuIHOCTh nercTBUs pepMeHTa?

6 Kakue Buapl cienupuaHOCTH CyIIECTBYIOT Y (DePMEHTOB?
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2. Oonapyscenue hepmenma nepoxcuoasza 6 kapmodpene
PeaxTtuBsbl: 1 %-Hblil pacTBOp Nuporasmiona, 2 %-Hblil pacTBOP NEPOKCHIa BOAOPOA.
depMeHT MEePOKCH 1a3a KaTATH3UPYET MPOLIECC OKUCICHUS PA3IHYHBIX TOTU(PEHOIOB U apOMAaTUYECKUX aMIT

[lepokcraaza coaepKUTCS BO MHOTHX PACTUTENbHBIX TKaHIX, OCOOCHHO MHOTO €€ B KOpHE XpeHa. B kuBc
3HAYUTEIBHO peke (Harmpumep, B Mojioke). [lepokcuaasa - 3To CloXHBIN pepMeHT, MpocTeTHYeCcKas Ipymnna 1
U COAEPKUT TPEXBAJICHTHOE KEeJe30.

Kaprodens HatuparoT Ha Tepke, NPUOABISIOT IPUMEPHO PaBHBIA 00BEM TUCTHIUIMPOBAHHON BOJBI U XOPOIL
CIIMBAIOT B MPOOUPKY U 100aBistor 1-2 M 1 %-Horo pacTBopa nuporauiona u 1-2 karm 2 %-HOro pacTBoj
HOSBISIETCA KENTO-Oyphlii 0CaloK MypIyporajsiiHa, YTO YKa3blBaeT HAa HAIWYHE JCHCTBUS TMEPOKCHIE
nuporajonia.

[TapanienbHO MPOBOAAT KOHTPOJIBHBIHM OMBIT, BHOCS B MPOOHPKY BMECTO KapTO(PETbHON BBITSHKKH JUCTUILIH]
3. Onpeoenenue akmugHocmu hepmenma Kamanaza no CMeneHu NPespPauieHus nepoKkcUda 6000pooa

PeaxTuss: 0,02 M pactBop nepmanranara kanusi, 10 %-Hblil pacTBOp CEpHOM KUCIOTHI, KApOOHAT KaIbLus, (
BOJIOPO/1a, BBITSIYKKA KaTaslasbl.

@DepMeHT KaTajiaza yCKOpsIET PeaKkLUIO Pa3IoKeHUs IEPOKCUIA BOLOPOAA

Oxkoro 2 1 kapTodess I MOPKOBU PacTUPAIOT C TIECKOM B CTYIIKE, 100aBiss 2-3 M Bonbl U 1 T kapOoHaT:
peakiuu. Bcro moydeHHy0 Maccy MepeHoCAT B MEPHYIO KoJIOy U qoiauBaroT Boaoit 10 100 mi. Cmeck octa
(bUITBTPYIOT.

K 25 M 0,05 M pactBopa nepokcuia Bogopoaa A00asnsioT 20 M BRITSDKKHA (epMEeHTa, OTMepsis 00a pact
peaKkIMoHHyI0 cMech MpmiInBaioT 5 mil 10 %-HOro pacTBOpa CEpHOM KUCIOTHI (YTOOBI MPEKPATHTh JIEHCT
pacTBOpOM INepMaHraHara Kajus 10 00pa30BaHUs PO30BOTO OKPAIIMBAHMUS, YCTOHYHUBOTO B TeUeHHE | MUH.

[TapamienbsHO CTaBSIT KOHTPOJIBHBIN OMBIT, B KOTOpOoM 20 M1 (hepMEHTHOTO PacTBOpa MHAKTUBUPYIOT HArPEB
BO/IsTHOM OaHe. IHAaKTUBUPOBAHHBIA PACTBOP OXJIAKIAIOT O KOMHATHOM TeMIIepaTyphl, J0OABISIOT K HEMY
BOJIOPOJIa, OCTABISAIOT CTOATH Ha 30 MuH, mocine dero Ao6asnsor 5 mi 10 %-Horo pactBopa cepHON KHUCT
MepMaHraHara Kajaus J10 OSBJICHUs HE UCYE3atolIeld B TeUeHUEe | MUH PO30BOM OKPACKH.

[To pa3uuile yncina MWITUIUTPOB pactBopa KMnO4, nomieaiiero Ha TATPOBAHUE BO BTOPOM U B TIEPBOM C.
BOJIOPOJIAa, PA3JIOKEHHOTO KaTajla3ou, coaepskameics B 1 T kapTodens Wi MOPKOBH.

OOBIYHO aKTUBHOCTH KaTajla3bl IEPECUUTHIBAIOT HA | I CyXOro BellecTBa, U3 KOTOPOTo Obljia MOy4eHa BhITS
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.

3amaHus 1J1s1 CAaMOCTOSTE/IbHOM PadoThI

UYro takoe ¢pepmenTsI? KakoBsl nx 6uonornueckue GyHKIUU?

OxapakTtepu3yite ctpoeHue hepMeHTa.

[Tepeuncnure 0CHOBHBIE TeOpUH (DEPMEHTATUBHOTO KaTajan3a U KPaTKO OXapaKTePU3YUTE UX CYTh.

Ot Kakux (akTOpOB 3aBUCUT CKOPOCThH (PePMEHTATUBHOTO KaTanuza?

[Tepeuncnure OCHOBHBIE CTIOCOOBI BBICICHUS U OYUCTKU (JEPMEHTOB.

Yro Takoe n30hepMEHTHI.

o

KakoBbl pyHKITNHM HHXEHEPHOM SH3UMOIOTHN?

[ToaroroBeTe Mpe3eHTALMU IO TEMaM:

1) NnxeHepHas 3H3UMOJIOT U

2) UmmoOunu3oBaHHbIe (DEPMEHTHI: CIIOCOOBI MOTYUYeHHUs, (PU3UKO-XUMUYECKUE XapaKTePUCTUKH, TPUMEHEH

Tema 4. Meraooimsm (ITK-4)
Jlexnus.

[Tonsitue 06 oOMeHe BemecTB. DepMeHTAaTUBHAS MPUPOJA OMOXUMHUECKUX peakiuil. [TonsTre o katabomu
OOMeH BemeCTB M JHEPIMM — OCOOCHHOCTHh XWBOM Marepuu. YrieBomHbIH oOmeH. IlepeBapuBanme
KETyIOYHO-KUIIIeYHOM TpakTe. [IpeBparieHne MOHOCaXxapHuI0B B ITIOKO3Y.
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AHa’poOHBIN pacniaj yriaeBoaoB. [mukonus u rukorenonus. Ilytu ux perynsiun. DHepreTiuka aHaspoOHOT
pacrag mimkoreHa. Ero perymsmms u 3HadeHue. OKUCIUTENBHOE J1€KapOOKCHIMPOBAHUE IHPOBHHO
NUPYBATACTHIPOTreHa3bl U UX pouib. [ MoKoHeoreHas, ero 3Hauenue. [lentozodocdarHblii myTh OKUCICHUS T
pOJIb MHTEPMEAMATOB MEHTO3HOTO IMKJA. LUK TpuKapOOHOBBIX KHUCIOT U ero perymsauus. OOMeH JHmu;
JUMHJOB B KETYIOYHO-KUIIEYHOM TpakTe. DMYJIbIHpOBaHUE KUPOB. Poib KemuHBIX KUCIOT. Tpancmopt
KHCJIOT. DHEPreTUKa OKUCICHHS KHUPHBIX KUCIOT. CHHTE3 MKHUPHBIX KUCIOT. Poib KosH3UMa A, KapHUTHHA
CIIOXKHBIX TUnuIoB. CHHTE3 U pacnaj TpuruiepuaoB. buosnepreruka. AT® — yHuBepcanbHas SHepreTuyie
AT®D-AJ1®. CoBpeMeHHBIE MPEACTABICHUS O TMpoleccax Ouonorndeckoro okucieHus. CydcTpaTtHoe U O
JbixarenbHast nenb. Cucrtema TpaHCIOpTa IEKTPOHOB. bHojormueckoe 3HaYeHHE CTYNEHYATOro TpaHCI
kuciopony. HAJI- u ®AJ[3aBucumelie neruaporeHasbl. YOUXUHOH. OKHcIUTENbHOE (HOCHOPHIUPOBAHH
conpspkeHHust okucienus u ¢ocpopmnupoBanus. ATd-a3upiii komruieke. OOMeH HYKJIEMHOBBIX KHUCIOT. Ci
HyKJeoTu1oB. Marpuunbsiii 1 Oesmarpuunslii cunte3 JHK. Pons JIHK-mommmepassl. Cunte3 PHK, o
PHK-nonumepasza. Mnodopmocomsl. Pacman mypuHOBBIX HYKJIEOTHIOB. Pacman NMHPUMHIMHOBBIX HYK
OMOTEXHOJIOTUS. DKOJIOTHYECKUE U ATUYEeCKUe MpolieMbl reHHOH nkeHepun. Oomen Oenkos. [lepeBapuBa
UX pacmaza B OKEIyJOYHO-KHIIEYHOM TpakTe. IIporeonuruueckue ¢epmeHTbl. OCOOEHHOCTH CTp
[lepeamunrpoBanue OENKOB U MPOAYKTOB UX pacnana. depMeHTaTUBHBINA ruapoian3 OenkoB. Mexanusm ¢e
amuHokuciot no A.E. bpaynmreitny u M.I. Kpunman. 3nauenue storo npouecca. Jle3aMuHUpOBaHUE U J€]
Oouonoruueckoe 3HadeHue. buorennoie amuubl. [lyTn 00e3BpexHBaHHS aMMHUaka. BHOCHHTE3 MOYEBHH
MPEJICTABICHUS O MEXaHU3Max CHHTEe3a OenkoB. Pubocomsl, monucomsel. Perynsius 6uocunte3a OenkoB. be
oOMeH. B3auMoCBsI3b OT/IENbHBIX BUI0B OOMEHa

JlaGopaTopHbie padoThbI.
JlabopaTopHble 3aHATHS.
1. Konuuecmeennoe onpeoenenue 6enKka ouypemosvim memooom
Peakmuevi: cmanoapmuulii pacmeop 6enka, Hanpumep cbl8OPOMOUHO20 AnbOYMUHA, cooepicawuii 10
me 6 1 mn, pacmeop benka koHyenmpayuu X, o6uypemosviii peakmug (0,15 eCuSO4-5H20 u 0,6 2
NaKC4H406-4H20 (8UHHOKUCIBII HAMPUN-KATUL, UIU Ce2Hemo8a colb) pacmeopsiom 8 50 mu
H20, npu smnepeuunom nepemewusanuu npuiugarom myoa 30 mn 10%-eo pacmeopa NaOH
(c60600H020 om Na2CO3), oobasnsiom 0,1 2 KI u pacmeop 0oso0sm 8o0oti 0o 100 mn).
Meton ocHOBaH Ha 00pa30BaHUM B LIEIOYHOM cpeJie OKPAIIEHHOTO B (PHONETOBBIN I[BET KOMIUIEKCA ENTUIH
Mean. CyIecTBYIOT JBE Pa3HOBUIHOCTH ATOTO METO/A: MPU OJHOW M3 HUX OMpenessitoT oT 2 g0 10 mr 6enk
(mukpomeTtoaa) - ot 0,1 10 2 Mr.
K 1 M pactBopa, cogepxkamiero ot 2 g0 10 mr 6enka, mo6asisitorT 4 Ma OuyperoBoro peaktua. [IpoObl
KOMHaTHOU Temriepatype Ha 30 muH, ociie yero poromerpupyroT Ha ipu 540 HM. [1o moaydeHHBIM pe3yiibl
3aBUCHMOCTHU ONTUYECKON MIIOTHOCTU PacTBOpa OT KOHIIEHTpaluu OejKa.
Conepxanue Oenka B HCCIEIyeMOM pacTBOPE PACCUMTHIBAIOT MO KaauOpoBouHOMY rpaduky. Ompernenel
aMMOHHSL.
Konmponvnvie 6onpochwi:
1. Kaxkoii pu3nyeckuii 3aK0H JISKUT B OCHOBE (DOTOMETPUIECKUX METO/IOB UCCIICTOBAHMUS?
2. B yem 3akitouaeTcst MpUHLIMI OMYPETOBOTO METO/Ia ONpeieieHus oenka?
2. Konuuecmeennoe onpeoeienue (h)pykmo3nl
Peakrtussl: 0,1 % pacTBop pe3opiuHa B 3Tui0BoM criupte, 30 %-Hblil pacTBOP COJITHOM KUCIIOTHI, CTAHIAPTH
¢pyxTo3bl B 100 M1 pacTBOpa).
B ocuoBe ombiTa nexur peakius CenuBaHoBa. Ilpu HarpeBaHuu (pyKTO3bI C COJSIHOM KHCIIOTO
(1,3-nurunpoxcuben3omna) MosABISAETCS KpacHOE OKpalMBaHue pacTBopa. [long aelcTBHEM CONSHOW KHC
o0pa3zoBaHHEeM THAPOKCUMETIIIHYpYpoIIa, KOTOPbIi 00pa3yeT OKpalIeHHOE COeTUHEHNE TIPU B3aUMOICHCTE
K 2 mn uccnenyemoro pactBopa, coiepramero Gppykrosy, 100aBisioT pacTBop pesopuuHa U 6 mia 30 %-
CMech nepemMenrBaioT, MPOOUPKY 3aKpbIBAIOT MPOOKOIl ¢ BO3AYIIHBIM XOJOAUIBHUKOM U HAarpeBaroT B TE'
temneparype 80 °C. [locie HarpeBaHus pacTBOP OXJIAXAAIOT U (POTOKOJIOPUMETPUPYIOT.
OnHOBPEMEHHO MPOBOJAT OIBIT, UCHIONB3YSI CTAaHAAPTHBIN pacTBOp (GpykTo3bl. J[jIst 3TOr0 MHUNETKON OTME]
MEPEHOCAT €ro B MepHyIo Kouby Ha 500 M1 ¥ TOBOZAAT A0 METKH AUCTHILIMPOBAHHOW BOJOW. 2 MJT TIOJTYYEHE
NPUTEPTON POOKOI, JOOABIAIOT 2 MJI pacTBopa pe3opuuHa, 6 Mt 30 %-HOro pacTBOpa COJISIHOW KHCIOTHI U
C MCCIIEAYEMBIM PACTBOPOM.
Conepxanue B mpoOupke GpyKTO3bl B Ipode (M) BHIUUCIAIOT IO hopMyIe:
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m =A-D/DI
m - Macca (pyKTo3bl B IpoOe CTaHAAPTHOTrO pacTBopa; D - onTuyeckasl MIOTHOCTh HCCIETYyEMOIO pacT!
CTaHJapTHOTO PacTBOpA.
KoHTponbHbIE BOTTPOCHI
1. Hamumwure ypaBHEHHsT peakUMid OKHUCICHUs a-D-Tioko3sl  (DENMHTOBOM  JKUIKOCTBIO, JIETH
a-rupokcumeTmwidgypdypoia
2. Konuuecmeennoe onpeodenenue eumamuna C ¢ pacmumenpnom mamepuaiie
PeakTuBbl: KapTOdesb, MOPKOBb, TOMAaTHBIN COK, INUTIOBHUK, 5 %-HBIN pacTBOp coyisiHOM KucaoTsl, 0,025 %-
2,6-nuxnopunaodenona, 4 %-uolii pactBop MeTadochopHOIl KU-cI0ThI, 3 %-HbIN pacTBOP NEPOKCUIA BOAOL
Uccnenyemsbrit MaTepuai (kapTodesb, MOPKOBB) HAPE3al0T MEJIKUMHU KyCcOUYKamMu U oTBemmuBaioT 10 r marepr
KBaplEBbIM MECKOM, 100aBIsisl mocTeneHHO 4 %-Hblil pacTBOp MeTadoCchHOPHOI KUCIOTHI A0 MOTYyUEHUS KH)
MEPEHOCST C TIOMOIILI0 BOPOHKH B MEPHYIO KoJIOy eMKOCTHIO0 100 Mi1. CTYNKYy M MeCTHK OOMBIBAIOT JIBAYKIbI
KHCIIOTBl U CIIMBAIOT €€ B Ty XK€ MepHylo Konly (Ha Bech ombIT 3arpauuBaioT 50 mia 4 %-Horo pact
MetadochopHyro KUCIOTY MOXKHO 3aMEHUTH 5 %-HbIM PACTBOPOM COJISIHOM KUCIOTBHL. MepHYI0 KOOy z1on
BOJIOM, XOPOIIIO TIEPEMEIINBAIOT €€ COACPKUMOe U GUIBTPYIOT Yepe3 ckiramdarsiii prtbTp. bemu pactBop
MTOBTOPHO.

B konunueckyro konby oobemoM 50-100 M BHOCAT ¢ TOMOIIBI0 MUMETKH 10 MJT TIOJTyYEHHOTO AKCTpaKTa |
0,025 %-HbIM pacTBOPOM 2,6-TuXJI0pUHAO0(DEHOIIA 10 TOSBICHUS PO30BOM OKPACKH.

[TapannenbHO MPOBOAST KOHTPOJIBHBIN OIBIT, B KOTOPOM il pa3zpyiieHus ButamuHa C k 10 mi1 akcTpakra pe
5-6 xanenb 3 %-HOro pacTBOpa MEPOKCHAA BOAOPOJA M KUIATAT B TeUeHUE | MUHYTHI. 3aTeM MPOBOIAT TH
2,6-nuxnopuHaodeHona.

W3 ypaBHEHHUSI peakIMy BOCCTAHOBIEHHS 2,6-TUXJIOpUHIO(EHOTa aCKOPOMHOBOM KHCIIOTOH ClEAyeT, U1
2,6-muxnopungodenona coorBerctByeT 0,164 Mr ackop-OMHOBON KUCIIOTHI.

Pacuer conepskanust Butamuna C (B mr) B 100 t uccienyemoro npoaykra (P) mpoBomst o hopmyie:

P =100-a"V>-0,164/m-Vp,

7€ a - pa3HOCTh 00BEMOB (B MJI) pacCTBOPOB 2,0-IUXJIOPUHIO(EHOIIA, 3aTPAYCHHBIX Ha TUTPOBAHHE B pad(
obbeM skcrpakrta (100 mut); m - Mmacca HaBecku uccaexyemoro marepuaia (10 r); Vp - o0beM TUTpyeMoro pa
Konmponvnvie 6onpochwi:

1. TToueMy BO Bpemsi THTPOBaHHS OKpacka pacTBopa 2,6-muxiiopuHao]eHosa BHadaje ucye3aeT, (pacTE
CTAaHOBUTCS P030BOM? Hamummre ypaBHEHHE peakini BOCCTAHOBIICHUS 2,6-TUXJIOpUHAO(EHOIa aCKOPOUHO

2. IToyemy mpu IpUTOTOBICHUH dKCTpakTa BuTamuHa C co3aroT Kuciyto cpeny (mpudapienueM Metadocdc
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaHus 1J1s1 CAaMOCTOSTEIbHOM PadoThI

. KakoBbI xapakTepHble 0cOOEHHOCTH 0OMeHa OesIkoB?

. JlaliTe onpezenenne MOHATHIO "a30TUCTHIN OanaHc".

. KakoBbI 0OCHOBHBIE IPUYHHBI paclaja TKAHEBBIX OeKOB?

. [lepeuncnure BUABI 1€3aMUHUPOBAHUS AMUHOKHUCIIOT.

. KakoBo 3HaueHue peakuuii TpaHCAMUHUPOBAaHUS?

. Kakrie aMHHOKUCIIOTBI SBJISIOTCS MPEIIIECTBEHHUKAMHU TOPMOHOB B OpTaHU3Me YelloBeKa?

. IlpuBeanTe KiIacCU(pHUKALNIO JIUIUIO0B, YKa3aB (DYHKIMN KaK0TO KJ1acca JIMIUIOB B OpraHU3Me.

00 3 N L LN

. HazoBuTe CTpyKTypHBIE KOMIIOHEHTBI, MIparoliue poib TUApoGOOHBIX W TUAPODUIBHBIX TPYII B J
C(UHTOMHENNH; XOJECTEPUH.

9. Kaky1o pojib UrparoT KeTYHbIE KUCIOTHI B IEPEBAPUBAHUN JIUTTHI0B?

10. [IpuBeauTe NOCIEOBAaTEILHOCTD PEAKIMI CUHTE3a TPUALUIITIIUIIEPUHOB U3 )KHUPHBIX KUCIIOT.

11. [IpuBeauTe cxeMy CHHTE3a ITIMKOT'€HA U3 IIIOKO3bI, IEpeUrCIuTe PepMEHTHI, yYaCTBYIOILUE B 3TOM IPOLL
12. B yem cXOACTBO U pa3indyue MEXIy adpoOHBIM M aHAPOOHBIM TIIUKOIH30M?

13. Kakue peaknuu Bimrodaet nuki Kopu? B yem ero Onoxumudeckas GyHKIus?

14. B 4eM CXOJCTBO U pa3IMYUe TIIUKOIN3a U OpOKECHUS?

15. Kakuie TopMOHBI YYaCTBYIOT B PETYIISIIIMA TOMEOCTAa3a TITFOKO3bI?

16. IloAroToBUTH MpE3EeHTAIIMHU TI0 TeMaM (Ha BBIOOD):

1) Heitponentuasl. Ux cTpykTypa, Onosorudeckast poib.
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2) Ilpobnema «OEITKOBOTO TOJIOAAHUS) U IIYTH €€ PEIICHUSI.

3) CoBpeMeHHBIC MTPEACTABICHHS O OMOCUHTE3€ OCIKOB M Iy TSAX PETYISAIUH.

4) Tunbsl MOJEKYISIPHBIX U MEKMOJIEKYJIIPHBIX B3aUMOJCHCTBHIA.

5) AHK: nenarypanusi, runepXxpoMmu3M, THIIOXPOMHU3M, MOJICKYJISIpPHAS] THOPHIN3AITHS.

6) XpoMOCOMBI, XpOMaTHH, CTPYKTYpa U (PyHKIIHH.

7) MexaHu3Mbl 1EUCTBHUS TOPMOHOB.

8) Cepneunble NIMKO3UABI. XUMHUECKHUM cOCTaB. XapaKTepUCTHKA [NIMKOHA, CaXapHOIo KOMIOHEHTa. DU3uk

Tema 5. buocuHTe3 HyKJIeMHOBBIX KUCJIOT U Oenka (ITK-4)
Jleknus.

XuMu4eckuid U (hepMEHTATUBHBIA CHUHTE3 MOJIMHYKICOTHIOB. ABTOMATHYECKUN TBEpAO(A3HbBIM CHHTE
KoMrimemMeHTapHOCTh KaK OCHOBA XpaHEHUs U TIEpejadu HaclIeACTBeHHON nHpopMarmu. XpoMocoMsl. [Ipok
KOJl U CTpYyKTypa OenkoB. CBOMCTBAa T€HETUUECKOTO Koja. Peruinkanus, mMpuHIUIIBI MATPHYHOTO CUHTE3a OU
STambl: WHUIUAIMS, SJIOHTAIlVsl, TePMHUHAIMS, MpolecCHHr. MoHOMepHI ais OumocuHTe3a. TpaHCHsaIus.
KononantukooHoBbIe B3auMoeiicTBus. Pubocombl 1 OuocuHTe3 OenmkoB. CTpykTypa pubocom. DTarb
OnocuHTe3a OenkoB. MexaHu3M BIUSHUS aHTHUOMOTUKOB Ha OmocuHTe3 Oenka. ['eHHass wmkeHepus. Boin
[TonmumepasHas nenmHas peaknus. MoOJGKyIsIpHbIE MEXaHH3Mbl MyTareHe3a. MyTareHe3 reHOB U OeJKoBast
ouotexHomnorus. [ eHHO-MHKEHEpHBIE HHTEP(EPOH, TOPMOH POCTa, HHCYJIUH. DKOIOTUIECKUE U ITUIECCKHUE 1
reHomuka. [ eHoM yenoBeka.

JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHO
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaHus 119 CaMOCTOSATEJIbHOM PadoThI
1. Uctopus pacmimdpoBKH TeHETUYECKOTO Koja
2. MexaHu3m MyTauuii
3. 'eneTnyeckue pekoMOMHAITIT
4. Perynsuus cuHTe3a Oenka
5. JleficTBHE TOKCHYECKHUX U JICKAPCTBEHHBIX BEIIECTB HA CUHTE3 OeiKa
6. [ToAroTOBUTH MPE3EHTAIIMH 10 TEMAM:
1) OcHOBHBIE TTOHATHUSI OMOTEXHOJIOTHH U TEHHOW MH)KEHEPUHU
2) [IpoMbInIeHHOE TPUMEHEHHE METOI0OB OMOTEXHOJIIOTUN U TEHHOW WHKCHEPUU

Tema 6. Xumuueckas u Ouosornveckasi 3ponouus (I1K-4)
Jlexknus.

Xumuueckass ¥ OHOJIOTHYECKast SBONIONMS. AOMOTEHHBI CUHTE3 OPTaHUYECKUX MOJEKyJ. XUpadbHbIe Ou
MPOUCXOXKAECHUHU KU3HU. VX aHanmus.

JlaboparopHbie padoThbI.
HE IIPETyCMOTPEHO
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1sl CaMOCTOSITeJIbHOM PadoThlI.
1. B uem cyTh XUMHUYECKON IBOIIOLUN?
2. Kak npoucxoaun aOMOTeHHBI CHHTE3 OPTaHUYECKUX MOJIEKYIT?
3. Oxapakrepu3yiite 3Tamnsl GOPMUPOBAHUS )KUBOH MaTEPHH.
4. OnuIIUTe CYyTh COBPEMEHHBIX TEOPHI TPOUCXOKICHHS KU3HHU.
5. IloaroroButs npe3eHTanuio Ha TeMy «HarpaBieHHbI CUHTE3 IPUPOAHBIX COCIUHEHUID).

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

4 cemecTp



nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 50 6aioB

KOHTPOJBHBIC CPE3BI — 2 cpe3a Mo 5 0aJIIOB KaXK I
npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3aMmeHe: He 0osiee 30 0aiuioB

Pacrnipenenenue 6aioB mo 3aJaHusIM:
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Ne Hazpanue Dopmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | TeMsl/BHJ TEKyLIer | KoJI-BO
MBI y4ueOHOMH 0 OatoB
paboThI KOHTPOJT
st/ cpe3sl
1. JKusub ¢ Ompoc 1 AKTHBHOE y9acTHE B OOCYKJICHUU MPOMICHHOTO MaTepHaia
TOYKH 3PCHUS — 1 6amna,
OHOXMMHUU. HE)KEJIaHUE YYacTBOBaTb B OOCY)KICHHMU IPOIIEHHOIO
Marepuana — 0 6amion
Hay4xb 2 CBobOomHOoE JIOTUYIHOE H3JI0KCHHE Marepuania,
W JToKJan COIPOBOKAIOIIIEECH KpacoyHOMH nH(popMaTHUBHON
mpe3eHTanueit — 2 6amra
BBICTYIUICHHE TP HAIMYMM HAPYIIEHUH B  JIOTHKE
U3JI0KEHHs] MaTepuana, HeKaueCTBEHHOU npe3eHTauuu — 1
Oamt
2. | buomonexyn Tectupo 5 Pemenne Tecta 3 30 Bompocos. 90 — 100% mnpaBHIBHBIX
Bl BaHHE oTBeTOB — 5 Oamios, 80 — 89 % - 4 6amra 60 — 79 % - 3
6amna 40 — 59 % - 2 6amna 20 — 39% - 1 6an menee 20% - 0
0asioB
JlaGopar 15 Brimonnenne maboparopHoit pabotel — 1 0am; odopmiieHue
opHas pe3ynbraTtoB B TeTpaau — 1 Oa, 3ammra laboparopHon
pabora pabotsl — 1 Gamn
3. | buoxkaramus JlaGopar 6 Brimonnenne naboparoproit paboter — 1 6am; odopmiieHue
opHas pe3ynbraTtoB B TeTpaau — 1 Oai, 3ammra laboparopHon
pabora pabotsl — 1 Gamn
KOJUIOKB 5 CryneHT 0OHapyXHMBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U
HyM(KOH mIyOOKoe 3HaHME MOporpaMMHoro Marepuana. OTBer
TPOJIbH MOCTPOEH JIOTUYHO, Marepuan Hu3Jaraercs 4YeTKOo, SCHO,
blii cpe3) XOpOIIMM  fA3BIKOM, apryMeHTHpoBaHo. Ha  Bompocsl

OTBEYAET KpaTKO, apryMEHTUPOBAaHO, YBEPEHHO, IO
cymectBy — 5 6amnoB CTyaeHT oOHapyKHBaeT AOCTaTOYHO
DIyOOKMe 3HaHWA HOporpaMMHoro Marepuana, OTBeT
MIOCTPOEH JIOTMYHO, MaTepuan M3Jaracrcs XOpOIIUM
SI3BIKOM, HO IIPH OTBETE JAOIMYCKAET HEKOTOPHIE

MOTPEIIHOCTH. Bompockl, 3aiaBaeMbie MpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyAHeHUN — 4 6amia CTyaeHT
MOKa3bIBACT HE JOCTATOYHBIA YPOBEHb 3HAHWUN y4eOHOTO W
JISKIIMOHHOTO MaTepuaja, YyBCTBYeT ce0sl HEyBEPECHHO MPHU
OTBETE HAa BOMPOCH. B OTBeTe HE Bcerna MPHCYTCTBYET
JIOTUKA, apTyMEHTHI MPUBIICKAIOTCS HEOCTATOYHO BECKHE.
Ha mnocraBneHHBICE BOMPOCHI 3aTPYIHSCTCS C OTBETaMH,
MOKa3bIBaCT HEMAOCTATOUYHO ITyOOKMe 3HaHUSA — 2 - 3 Oaia
CryneHT moka3biBaeT Cnalblil YPOBEHb MPO(eCcCHOHATBHBIX
3HaHUW. HeyBepeHHO W JIOTHMYECKH HEIMOCIe0BATEIBHO
u3JlaraeT = MaTepual. HempapuibHo OTBEUaeT Ha
MTOCTABJICHHBIC BOMIPOCKHI WX 3aTPYIHSAETCS ¢ OTBeTOM — () —
1 6amn




Mertabomuzm | Tectupo 5 Pemenne Tecta m3 20 Bompocos. 90 — 100% mnpaBMIBHBIX
BaHHE oTBeTOB — 5 Oamios, 80 — 89 % - 4 6amra 60 — 79 % - 3
6amna 40 — 59 % - 2 6amna 20 — 39% - 1 6an menee 20% - 0
0asioB

JlaGopar 9 Brimonnenne naboparopHoit pabotel — 1 6amn; odopmiieHue
opHas pe3ynbraTtoB B TeTpaau — 1 Oaui, 3ammra naboparopHoOn
pabora pabotsl — 1 Gamn

buocunTes Kontpon 5 Ha mnuceMeHHyl0 KOHTpONbHYIO pabory orBogutcs 15

HYKJIEHMHOBBIX bHas MUHYT. PabGoTa cocTOoMT B pelieHnH pacueTHOH 3a/addl 1o
KHCIIOT U pabora TeME U MaKCHUMaJIbHO OLICHHWBAaeTcs B 5 0aIoB

Oenxa

Xumuueckas KOJUIOKB 5 CryneHT 0OHapyXHMBaeT BCECTOPOHHEE, CHCTEMATHUECKOe U

u HyM(KOH mIyOoOKoe 3HaHME MporpaMMHoro Marepuana. OTBer
Ouonoruyecka | TPOJbLH MIOCTPOEH JIOTMYHO, MaTephall H3JIaraercsi 4YeTKO, SCHO,
s 9BOJTIOLIUS blii cpe3) XOpOIIMM  fA3BIKOM, apryMeHTHpoBaHo. Ha  Bompocsl
OTBEYAET KpaTKO, apryMEHTUPOBAaHO, YBEPEHHO, IO
cymectBy — 5 6amnoB CTyaeHT oOHapyKHBaeT AOCTAaTOYHO
DIyOOKMe 3HaHWA HporpaMMHoro Marepuana, OTBeT
MIOCTPOEH JIOTMYHO, MaTepual M3JaracTcs XOpOIIUM
SI3BIKOM, HO TIpM  OTBETE€  JOIYyCKaeT  HEKOTOphIE
MOTpEIIHOCTH. Bompocsl, 3a1aBaeMble NpenofaBaTeieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyAHEeHUH — 4 6amna CTyaeHT
MOKa3bIBacT HE JAOCTAaTOYHBIM YPOBEHb 3HAHWH y4eOHOTO U
JIEKIIMOHHOTO

MaTepuayia, 4yBCTBYET ceOs HEYBEPEHHO NpH OTBETEC Ha
BONPOCKL. B OTBeTe He Bcerma MPHUCYTCTBYET JIOTHKA,
apryMEHTBhI TPHUBIICKAIOTCS HEAOCTAaTOYHO Beckue. Ha
MOCTABJIICHHBIC  BOTIPOCHI  3aTPYAHSACTCS C  OTBETAMH,
MOKa3bIBaC€T HEOCTATOYHO TIyOOKHe 3HaHus — 2 — 3 Oasuia
CryneHT moka3biBaeT cnalblil YpOBEHb MPO(eCcCHOHATBHBIX
3HaHUW. HeyBepeHHO U JIOTHMYECKH HEIMOCIe0BATEIBHO
u3JlaraeT = MaTepuall. HempasuibHo OTBEUaeT Ha
MTOCTABJICHHBIC BOMIPOCKHI WX 3aTPYIHSAETCS ¢ OTBeTOM — () —
1 6am1 50% - 0 6amaoB

Hayuns! 2 CBoboanoe JIOTUYHOE H3JI0KEHNE MaTepuana,
i noKnan COTIPOBOXKTAIOLIEECS Kpaco4HOH MHPOPMATHBHOM
npe3eHTanued — 2 Oajla BBICTYIUIGHHE TPU HAIWYHH
HapyIeHUH B JIOTHKE W3TI0KEHHS marepuana,
HEKayeCTBEHHOH mpe3eHTauuu — 1 0ann

ITocemnaemoctb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

IIpeMuansHBIC OaITHI 10 JloTOTHUTENbHBIE TIPEeMHANIBHBIC OauTbl  MOTYT  OBITh

HAYMCIICHBI 32 BBITIOJIHEHWE TBOPYECKHX 3aJaHUd Ha
BBIOOD:

1. Co3mamme  oOydJaromero pojlWka II0  TEMAaTHKe
JVCTTUTUTAHBI

2. Pa3pabotka online-TpeHaskepa 1o TeMaTHKE JUCITUTLUTHHBI

OTBeT Ha ’3K3aMeHe 30 10-17 GamioB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H
3aJaHus OMJIeTa Ha OLICHKY «YIOBJICTBOPUTEIIHLHOY

18-24 GamnoB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H
3aJaHus OMJIeTa Ha OLIEHKY «XOPOILOY,

25-30 GamIoB — CTYAEHT pacKpblUl OCHOBHBIE BOMPOCHI U
3aJaHus OMJIeTa Ha OLICHKY «OTIAMYHOY.

WHauBuayaibHbIC 50 CTymeHT MOXET NpEeAOCTaBUTh BCE 3aJaHHs TEKYIIEro
3a7aHus, C IIOMOIIBIO KOHTPOJISI ¥ KOHTPOJIbHBIC CPE3bI
KOTOPBIX MOKHO
HaOpaTh
JTOITOJTHUTEILHEIE
OaJIIbl Ha DK3aMEHe




| 11. | Uroro 3a cemectp 100

Hrorosas ornenka mo sk3ameHy BbicTaBisieTcss B 100-0a/ibHON 1IKajae U B TPAAUITMOHHONW YETHIPEXOaJUIbE
PEUTHUHIOBOM OLIEHKH I10 IUCUUIUIMHE B TPAJAULMOHHYIO YEThIPEX0aUIbHYIO OCYIIECTBIISETCS CAEIYIOIINM O

100-6ayuipHasA cucTeMa TpanuimonHas cuctema
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KOJIJIOKBUYM

Tema 3. buokaranus
1. Ilpoucxoxaenue xuBoit Marepun. OnbIT Muiiepa. OcoOOEHHOCTH KUBOW MaTepUuu
2. [TpuHUHUIIBI MOJIEKYJISIPHOM JIOTUKH
3. CrpoeHne NpOKapuOTUYECKON U 3yKapHOTHYECKOM KIETKU
4. XMUYECKHUI COCTaB JKMBOW MaTepuu. buoMoseKkysbl 1 ux (GyHKIIUU B KJIETKE.
5. CrpyKTypHas uepapxusi B MOJIEKYJIIPHON OpraHU3alK KIETKH

6. Ctpoenne amuHokucaoT. Knaccudukamnus aMuHokucoT. OnTHYeCKass akTUBHOCTh aMHUHOKHUCIIOT. MeTo,
TOYKH.

7. MeTozpl pa3aesneHuss aMUHOKHUCIIOT.

8. CTpyKTypHI U PyHKIIUH OEITKOB

9. Kimaccudukanus 6enxoB. @U3nko-xuMudecKre cBocTBa O6enkoB. JleHarypamms 6eakoB. AMGOTEpHOCTD U
10. Crpoenue pepmentoB. Kunernueckuii uentp. Ayocrepudeckuii ueHtp. M3opepmentsl. Mynbradepmet
11. Knaccudukarus ¢hepMeHTOB

12. OcobGennoctu aeiictBus pepmeHToB. Crienn(pUIHOCTh JecTBUS (PEPMEHTOB. 3aBUCUMOCTh aKTUBHOCTH

13. Mexanusm aeiictBust pepMeHTOB. Teopust sxecTkor Marpuiibl. Teopust «ap106». Teopust HHAYIIUPOBAHHO
14. Kunetnka hepMEHTATUBHBIX peakiuii. MTHruOuTOphl U akTHBAaTOPHI (PEPMEHTOB.

15. Jlunuaer. O6miee noustue. yHKIUU B KIETKE.

16. Atuaruueposibl, BOCKU. XapaKTEPUCTUKA KUPHBIX KUCIIOT, BXOASIIINX B COCTAB JIMITUIOB.

17. ®ochomumuasr. [munepodochonumusl.

18. Counrodocdomunuast. [mukomunuasl. CTepoubl.

19. YreBonel. Ctpoenue, knaccupukaims. OyHKIIUN yIIEBOJOB B KIIETKE.

20. Momnocaxapunpel. Knaccudukanus monocaxapuao. D- u L-psag Ha npumepe mmoko3sl. DypaHo3Has
[-aHoMepHI.

21. XuMuueckue cBOMCTBAa MOHOCAXapHUI0B.

22. Onurocaxapuabl. Knaccudukarus. BocctanapnuBaronme 1 HEBOCCTaHABIUBAIOIINE OJUTOCAXaPH/IBL.
23. [Tomucaxapuasl. CTpyKTypa, XMMHYECKHAE CBOMCTBA U (DYHKIIMM B KJIETKE Ha MPUMEpEe Kpaxmasa, TIIHKOT¢
24. I'erepononucaxapuabl.

25. Buramunbl. OOmas xapakTepucTHKa. ABUTaMHHO3, THIIOBUTAMHHO3, THIIEPBUTAMHHO3. BomopacTe
HUKOTHHOBas Kuciora). JXupopactBopumsbie Butamunsl (A, D, E, K).

26. I'opmonsl. MexaHU3MBbI IEpeAady TOPMOHAJIBHOTO CUTHAA.

Tema 6. Xumndeckast 1 OMOJIOTHYECKAS BOJFOLNS
1. buocunte3 JIHK (Peruukarust)



. buocunres PHK (Tpanckpunimst)

. buocunTes 6enka (Tpancsims)

. Perynsanus cunTe3a 6emka o MexaHu3My HHIYKIUU U 10 MEXaHU3MY PEIPECCHH.
. OOMeH OeNKOB 1 aMUHOKHCIJIOT

. Karabonusm munumos.

. AHa0OJIM3M TUNNIOB
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. Baxkneiimume rerepononucaxapuasl. CTpoeHue 1 pyHKIMU B KIETKE
9. Karabomm3m yrimeBoaoB. [mukonu3

10. Huxn Kpebea

11. Karabonusm yreBogoB. [lenTozodochdarHbiii myTh

12. Anabonu3Mm yrieBoaoB. [mokoHeoreHes

13. Anabonu3m yrineBonoB. PoTocuHTEe3

14. OxkucnurensHoe GochopunupoBanue. JpxareabHas UMb

Kontponbnas padora

Tema 5. buocuHTe3 HyKJIEHHOBBIX KUCIIOT U OeKa
Bapmuanr 1
1. lan y4acTok nocienoBaTebHOCTH Hykiaeotuaos B nenu JJHK:
o A—"T—TI—-A—T—T—-"T—"T—I—A—T—A-1TI—I[—A—...
YcraHOBHTE MTOCIIEI0BATEIBHOCTh HYKIICOTHI0B KoMIuieMeHTapHo# nenu JJHK, obpa3syromeiics Ha cragun
BOJIOPOJHBIX CBA3EH MEXAY KOMIUIEMEHTAPHBIMU OCHOBAHUSIMH.

2. Jlns yka3aHHOH B MEpPBOH 3ajiaue nocienoBareabHoCcTH HykieoTu0B B nienu JJHK ycranoBute crpykryp
M-PHK u mocnienoBaTeibHOCT, aMUHOKHCIIOT B COOTBETCTBYIOIIEH OEITKOBOI MOJIEKYIIE.

3. Ha s3pike aMHMHOKHUCIOT 3anumuTe cinoBo «Chemistry». YkakuTe K KakoMy KJIacCy OTHOCHUTCS KaKIa
MIOJIyYE€HHOTO MENTUAA.

4. XKenatun nomenieH B OydepHsiii pactBop, pH KoToporo paseH 6,8. Onpenenuts 3HaK 3apsaa YacTHI] Ke
gacTull Oenka mpu ekrpodopese, ecinu uzouekrpudeckas Touka (MIT) ero naxonurcs npu pH 4,7.

5. Monekynspuas macca JIHK 6akrepuodara T2 cocrasnser 130-106. T'onoBka ¢ara umeer pasmep 100 uam
omHO# mapsl ocHoBaHu# 660, onpenenure auHy JJHK ¢dara T2 u cpaBHuTE ee ¢ pa3MepoM T'OJIOBKH.

Bapuanr 2
1. lan y4acTok nocienoBaTeabHOCTH Hykiaeotuaos B nenu JJHK:
. J—_11—A—-1—1I—T—A—-A—1I—T-"T—"T—A—-T-"T—..
YcraHOBHTE MTOCIIEI0BATEIBHOCTh HYKICOTHI0B KomIuieMeHTapHo# nenu JJHK, obpa3syromeiics Ha cragun
BOJIOPOJIHBIX CBSI3€M MEX/1y KOMIUIEMEHTAPHBIMU OCHOBAaHUSIMHU.

2. Jlns yka3aHHOH B MEpBOH 3ajiaue nocienoBareabHoCcTH Hykieotu0B B nienu JJHK ycranoBute cTpykryp
M-PHK u mocnenoBaTeibHOCT, aMUHOKHCIIOT B COOTBETCTBYIOIIEH OEITKOBOI MOJIEKYIIE.

3. Ha s3pIke aMUHOKHCIOT 3anummre cioBo «Molecule». Ykaxure K KakoMmy KJIacCy OTHOCHUTCS Kak[as
MIOJIyYE€HHOTO MENTUAA.

4. UOT anpbymuna paBHa 4,8. benok nmomemen B OydepHsiit pactBop ¢ pH=5,5. Kak OyayT 3apspkeHbl ©
HarpaBJIeHHE JBM)KEHUS YacTULl OelKa MpH seKTpodopese.

5. Ilepeuncinre BO3MOXKHBIE MTOCIEACTBHS MyTallMH, BBI3BAHHON 3aMEHOM OIHOTO OCHOBAHHUS 3YKapUOTHY
bepMmeHT.

JlaGoparopHasi paéora

Tewma 2. buomosnexysbl
1. Yro Takoe Genok?
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2. Kak cBsi3aHbI MEXy COOOW aMHMHOKHUCIIOTHI B MOJIeKyIe Oenka? Hanummre TpunenTu u3 pa3inyHbIX aMy
pPEaKLUU MOYXKHO UX OTKPBITH?

3. Hanumure aMHHOKHUCIIOTHI, HIMEIOIIIE B CBOEM COCTaBe OEH30JIbHOE KOMIb1I0. C MOMOIIBIO KaKOH peakiuu
4. YUTo Ha3BIBACTCS M30DJICKTPUUECKON TOUKOM Oerka?

5. Kaxxaplii MTHIUBUAYaIbHBIN OEIOK UMEET CBOIO M303JIEKTPUUECKYIO TOUKY. OT 4ero 3To 3aBUCHUT?

6. [Touemy B pacTBOpE coO 3HaYeHUEM PH, COOTBETCTBYIOIIMM HU303JICKTPHUECKON TOUKE, OCITOK JIETKO BbITIa/I:
7. Yem 00ycioBieHbl aM(OTEpHbIE CBOMCTBA pAaCTBOPOB OEIKOB?

8. 3aBUCAT M 3HAK M BEJIMUYMHA ICKTPUUECKOTO 3apsiia OSIKOBON MOJIEKYIbI OT 3HaYeHus1 pH cpensi?

9. Ilpennoxure BO3MOXKHBIE KCTIEPUMEHTAJIbHBIC BAPUAHTHI ONPEACTICHUS N303JIEKTPUIECKOM TOUKH Oelka.
10. Kakue 6enku Ha3bIBAIOTCS CIIOKHBIMU?

11. Kakum coerHEHHEM MPEICTAaBICHA HEOEIKOBAst 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 OEKOB?

14. MoxeT 51 TieHT03a (Ae30KCHpr003a) 1aTh MOJOKUTEIBHYIO PEAKIIHIO C OPITMHOBBIM PEAKTUBOM?

15. Ha xaxue kiacchl NOAPA3AENAIOTCS YITIEBOABI?

16. Kakas kauecTBEHHasI peaKIys ABJISETCs 001mIei s Bcex yreBonoB? [Touemy?

17. C moMoI111pt0 Kakoi peakliiu MO>KHO OOHApy>KUTh HaJIMYUe KETOHHOW TPYIIIBI B COCTABE MOJIEKYJ caxapc
18. Kakue 1iBeTHbIE peakiuy JatoT NeHTo3bI? UemM 00yClIOBICHO BOSHUKHOBEHNE OKPACKH B 3TUX PEAKIUIX?
19. C noMo11bI0 KaKuX peakluii MOXKHO JJOKa3aTh HaJU4KUE B MOJIEKYJIaX yIJIEBOIOB THAPOKCUIIbHBIX IPyI?
20. ITouemy B ombITax MO OKUCICHUIO MOHO- U AMCAaXapHI0B THIPOKCUIOM MENIHU CleayeT n30erarb Kak n30b
21. Tlouemy ¢GpyKTO3a OKHCISETCS THIPOKCHIOM MENHU B ILIEIOYHON Cpesie, a caxapo3a - HeT?

22. Yto takoe peaktuB Penunra? Kak ero npuroroButh?

23. Kakue yrieBonbl OyIyT pearupoBaTh ¢ aMMHAYHBIM PacTBOPOM OKCHAa cepelpa: a) MaHHO3a, 0) ¢pyr
caxapo3a, €) Tperajio3a? JlaiiTe NOSCHEHUS U HAIUIIUTE YPABHEHUS COOTBETCTBYIOINX PEAKIIUM.

24. Kak 06bsicHuTh TOT (pakt, uto D-ppykro3a u D-manHo3a 006pa3ytoT TOT ke (heHMI103a30H, 4TO U D-IiroKo
25. TloueMy rupoun3 caxapo3bl Ha3bIBAKOT «MHBEpPCHE»? UTO Takoe «MHBEPTHBINA caxap»?

26. ITouemy Kpaxmall ¥ IJIMKOTEH HE AAI0T MOJIOKUTEBHON peakuu ¢ (PEeTMHIOBOM KHUIKOCTHIO?

27. Yrto mpeacTaBistoT cOO0W MPOIYKTHI TUAPOIN3a Kpaxmaia - JeKCTpuHbI? Kakyio okpacKky OHH JafoT C P
28. YTo sABNSAETCS KOHEUYHBIM NPOJYKTOM THAPOIIN3a Kpaxmasa?

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

30. Kakue xuMuuyeckne npouecchbl IPOUCXOIAT IPU PACTBOPEHHMH LIEJUTI0I03bI B peakTuse [lIBeitepa?

31. Kak MOXXHO MOJIyYUTh paCTUTENIBHBIN NIepraMenT? YeM OH OTJInYaeTcs OT LEJUTIOJIO3bI?

32. Kakumu ¢pu3n4ecKMMU U XUMHYECKUMHU CBOMCTBAMU OTIMYACTCS KpaxMaJj OT LEJTI0N03bI?

33. Kak MOXHO OOBSICHUTH PA3IMYHYI0 PACTBOPUMOCTH )KHPOB U Macell B Pa3IUYHBIX PACTBOPUTEISIX?

34. KaxoBbl IpU3HAKU MTPOTEKAHUS PEAKIIMIA MOJCOIHEYHOTO Maciia ¢ OpOMHOM BOAOH M MEPMAaHTaHATOM Kar
3aMEILEHUE WU JIp.) OTHOCATCA ITH peakuun?

35. IlpuBeauTe ypaBHEHUS B3aMMOACHCTBHS TUOJICOIMHOICHHA ¢ OPOMHOM BOJOW U C IEPMAHTaHATOM Kallus
36. IlouemMy B CIMPTOBOM pacCTBOpPE IIETIOYH TUAPOIN3 (OMBUIEHHE) KHpa MPOTEKAET Topasao ObICTpee, YeM 1
37. I1o xkakoMy MEXaHU3MY TUPOTU3YIOTCS KUPBI B MPUCYTCTBUU CIIUPTOBOIO pacTBopa mienoun? [pusenm
38. Yto Takoe BUTaMUHBI?

39. KakoBbI XUMUYECKOE CTpOEHHUE U Ononorndeckast posib BuramuaoB B1, B2, B6, B12, PP, H, C, P, manrtoT
40. KodepmentoM kakux ¢pepMeHTOB sBisieTcss Butamud B1? B2? B6? B12? PP? H? C?

Tema 3. buokaranus
Kaxkue xumnueckue pCaKku MOATBCPIKAAIOT KaTAJIUTHICCKOC ,Z[GI\/'ICTBI/IC aMMIa3bl CIIOHLI? HpI/IBCI[I/ITe 1
K xaxomy kiaccy gpepMeHTOB OTHOCHUTCS amuiaza? SBisieTcs ik 3TOT PePMEHT CII0KHBIM OEITKOM?
KakoBbl onTuManbHbIE YCJIOBUA KATAJIUTUYCCKOTO HGfICTBHSI aMMIa3bl CIIOHLI?
UTO MOXHO CKa3aTh O CTPOECHUH AKTUBHOTO IIEHTPA aMHJIa3bl?

A

Uro Takoe cnenupuIHOCTh AekicTBus hepMeHTa?
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Kakwue Bubl cienupuuHOCTH CyIIECTBYIOT Y (PepPMEHTOB?
OCHOBHBIE TIyTH OKHCJICHUS CyOCTPaTOB B KIIETKE.

o =N

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

10. Kakue ¢pepMeHTHI Ha3bIBAIOT OKcHIa3aMu? VX KOQaKTOpHI.

11. XapakrepucTtvka CTpOCHHS U ACHCTBUS MEPOKCHUIA3 U KaTaJas.

12.  XapakrepucTHKa CTPOCHHS U AEUCTBUSI LIUTOXPOMOB.

13.  XwumusMm, oOpa3oBaHHE U ITyTH 00E3BPEKUBAHUS TIEPOKCHIA BOAOPO/IA B KIIETKAX.
14.  Meron onpeneneHus: akTUBHOCTH KaTayasbl.

Tema 4. Metabonusm
1. Kaxkoii pusnyeckuii 3aK0H JISKUT B OCHOBE (DOTOMETPHUIECKUX METO/IOB UCCIICTOBAHMUS?
2. B uem 3akimtodaeTcs MPUHIIAI OMYPETOBOTO METO/Ia OIpeieeHus Oenka?

3. Hanuwmmre ypaBHEHHS peaknWii OKHUCICHUS a-D-Tmoko3bl  (DeTMHrOBOM  JKHUIKOCTBIO, JIETH
o-TUIpOKCUMETHIPYphypora

4. Tlouemy BO BpeMs THUTPOBaHMsI OKpacka pacTtBopa 2,6-muxiopuHaodeHosa BHauajae ucyesaet, (pacTe
CTAHOBHUTCS P030BOM? Hanmummre ypaBHEHHE peakini BOCCTAHOBIICHUS 2,6-TUXJIOpUHAO(EHOIa aCKOPOMHO

5. {1 9ero npu IPHUTrOTOBJICHUU dKCTpakTa ButamuHa C co3aaroT KUCyto cpeny (mpudapienueM Metadocd
6. [lepeuncnuTe BUABI 1€3aMUHUPOBAHIS AMHUHOKHUCIIOT.

7. KakoBO 3HaY€HHE peaKlil TpaHCAMUHUPOBAHUS?

8. IlpuBenuTe cxeMmy CHHTE3a TIIMKOTEHA U3 TIIFOKO3bI, MePEUUCInTe (PePMEHTHI, YIaCTBYIOIINE B TOM MPOIIE
9. B ueM cX0/CTBO U pa3nudue MEXIy adpOOHBIM M aHa3POOHBIM TITMKOIU30M ?

10. B yem cx0CTBO M pa3nyue TIIUKOIU3a U OpOKeHus?

Hayunbiii oK1

Tema 1. )KuzHb ¢ TOUKH 3peHUs] OMOXUMUH.
. 'mnore3sl IPOUCXOXKACHUS KU3HU
. OCHOBHBIE 3TaIbl CTAHOBJICHUS! OMOXMMUYECKUX UCCIIETOBAaHUN
. Bupycbl — HanAMOJIEKyIIIpHBIE TTApa3UThI
. BO3HUKHOBEHNME MUTOXOHAPUN U XJIOPOILJIACTOB B KIIETKE

hn B W =

. By(epHbie cuctembl B KIIeTKE U OpraHU3Me YeJIoBeKa

Tema 6. Xumndeckast 1 OMOJIOTHYECKAS DBOJFOINS
. HarrpaBriieHHBINM CHHTE3 IPUPOAHBIX COCIUHEHUN
. Anabonuueckue crepoubl. [locneacTBus ux npuema Ha pa3jiMyHble OpraHbl U CUCTEMBI OPTaHKU3Ma CIOp]
. UMmMyHHO-KOppeKkTupyronme cpeacrsa. X xapakTepuCTUKA U MEXaHU3M JIEUCTBUA.
. Annepruyeckue peakum, OHOXMMHYECKIEe MEXaHU3Mbl UX Pa3BUTHS.
. XUMUOTEPANIEBTUYECKHUE CPELICTBA.
. EcTecTBeHHBIN U NCKYCCTBEHHBIN OTOOD

~N N L W

. 'ennas nunxeHepus
Omnpoc

Tema 1. )KuzHb ¢ TOUKH 3peHUs] OMOXUMUH.
. [lepeunicnute OCHOBHBIE CBOMCTBA )KMBOM MaTepuu
. B uem 3akitouaercss MoyieKyssipHas JOTHMKA )KMBOT'O BEIIECTBA?
. [lepeuncrnute OCHOBHbIE OPTaHOUIbI KJIIETKH U UX (DyHKIUH.

W N =

. Oxapaxkrepusyiite crpoenue kietku E.coli. KakoBa ee ponb B OMOXUMUYECKUX UCCIICTOBAHUSX ?



5. B yem oTinuMs NpoKapuOTHYECKUX U 3YKaPHOTHUECKUX KIETOK?
6. KakoBa poJib BOJIbI B KJIETKE?
7. Ilepeuncnute OCHOBHBIE OMOJIOTHYECKHE MOTUMEPHI U UX (PYHKITHH.

TecrupoBanue

Tema 2. buomonexyssl
1 1. Kaxkast aMrHOKHCITOTa OTHOCUTCS K HE3AMEHUMBIM?
1) Tpuntodan
2) IMIUAH
3) anaHuH
4) TUpO3UH
12. Kakyto QyHKIMIO HE BBITOTHSIOT OeKn?
1) perynsitopHas
2) TpaHCIIOpTHAs
3) cTpouTtenbHas
4) TepMOU3OIISILIMOHHAS
13. Bropuunas cTpykrypa Oenka yaep)KuBaeTcs 3a CueT
1) menTuaHBIX CBsI3El
2) BOJOPOJIHBIX CBSI3EH
3) nucynb(HUAHBIX MOCTUKOB
4) runpooOHOTO B3aUMOACHCTBUS
1 4. VYKaxXuTe CI0XKHBINA OETTOK
1) remorno6uH
2) TUCTOH
3) ans0yMuH
4) rnoGynux
5. Jlenatyparuto OEJIKOB HE BBI3BIBACT
1) anreton
2) non meau (I1)
3) HarpeBaHue
4) ne3okcupubo3a
16. K amMuHOKHCIOTaM ¢ HEMOMSAPHBIMU anudaTuyecKuMu R-rpynmnamu oTHOCATCS
1) penmnananun
2) cepuH
3) anaHuH
4) apruHuH
17. [TepBuunas cTpykTypa 6enka - 370...
1) IlocnenoBarenbHOCTh AMUHOKHUCIIOTHBIX OCTAaTKOB
2) AMUHOKHUCIIOTHBIN COCTaB Oeika
3) MonexkynsapHas popmyna 6enka
4) CniupaneBugHasi CTpyKTypa
18. Kakue npoaykTel 00pa3yroTcsi IpH MOJTHOM THAPOIIN3E HYKIEUHOBBIX KUCIOT?
1) HyKJICOTHABI
2) Hykieo3u sl U GpochopHas Kuciora
3) 4 apomaTHUeCcKuX reTeponukia u pochopHas KucaoTa
4) yrneBona, 4 apoMaTHYECKUX reTepoiukia u GpochopHas kucnora
19. Kaxo#i hparMeHT MOJIEeKyST HyKJIEHHOBBIX KHCIIOT MPUIAET UM KHCIOTHBIC CBOMCTBA?
1) ocTaTku aMUHOKHCIIOT



2) octatku GocOpHOI KHCIOTHI
3) ocTaTku a30TUCTHIX OCHOBAaHUM
4) rUIpOKCOrpyMNIIbl OCTATKOB YITIEBOAOB

1 10. Kaxkoe monoxenne B yrieBogHOM GhparMeHTe 1e30KCHPUOOHYKICOTHIOB 3aHUMAET OCTATOK
1)2
2)3
3)5
4)5'u3
1 11. Yewm otmnuaercs JIHK or PHK?

1) Turiom yrieBoaa
2) a30TUCTBIMU OCHOBAHUSMHU
3) yucioM crimpaneit, 00pa3yroIIrX MOJICKYITY
4) BCE BBILLICIIEPEYNCIICHHOE
112. Kakoit yreBon naet peakuuo CenrBaHoBa?
1) dpyxToza
2) mIoKO03a
3) manbTO3a
4) nakro3a
113. B peaknuto okucnenus rugpokcuiom meau (II) Berynaer
1) manbTO3a
2) MasbTO3a
3) caxapo3za
4) nemronosa
1 14. docharuauITaHOIaMUH OTHOCHUTCS K?
1) mmunepodochonununam
2) cunrodocdomunuaam
3) mia3magoreHam
4) nepebpo3uaam
115. ITooBBIE TOPMOHBI OTHOCATCS K?
1) aMMHOKHCIIOTaM
2) crepouam
3) 6enkam
4) yrneBogam
1 16. B cocraB xupoB He BXOAAT OCTaTKH KapOOHOBOMN KHUCIIOTHL. ..
1) JlaypunoBas
2) IManbmMuTHHOBAS
3) JIlunonenas
4) TlponmmoHoBas
5) Hudero u3 nepeyncieHHoro
117. [Tpu me109HOM THAPOIN3E TPUALMITIUIIEPOJIOB 00Pa3yIOTCS ...
1) XKupHble KapOOHOBBIE KHCIOTHI U TIUIICPUH
2) Mbina v rnepuH
3) ChuHro3uH u yrieBoxn
4) I'nuniepuH 1 CPUHTO3UH
118. ['MuKoreH OTHOCHUTCA K ...
1) monmucaxapugam
2) MOAUreTepOoLNKIaM
3) MoNMHYKJICO3H1aM
4) NONMHYKJIEOTHIaM
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119. K HeHachIEHHBIM )KHUPHBIM KUCIIOTa OTHOCUTCS KHCIIOTa

1) JlaypuHoBas
2) ITanbMuTHHOBAS
3) JlunoneBas
4) Ilponnonosas
5) Huuero u3 nepevncieHHOro
1 20. QyHKIUU JTUIUAOB B OpPraHu3Me
1) AKKyMYJISITOPBI SHEPTUU
2) 3amuTHasi ¥ CTPOUTENbHAS
3) lopmonanbHas
4) Bc€ nepeunciieHHOE
121. [Tpornecc mpeBpatenust ogHOM aHoMepHOU (opmel (ambda - 6eTa) yrieBoaa B ApyTryro Ha3b
1) runponus
2) MyTOpaIms
3) nuKIU3aus
4) MONMMKOHICHCAITUS
122. B npupoaHbIx 00beKTax BCTPEUAIOTCs
1) MoHOCaxapa TosbKo D-psima
2) ToJbKO TeKkco3bl L-psina
3) Tonbko meHTO3hI D-psina
4) Tonbko TeTpO3bl L-psina
1 23. Ha kakue rpynmsl moapasnesstoT yIeBOIbI 10 TUTTY (PYHKITHOHAIBHBIX TPYTIN?
1) anba03bI U KETO3BI
2) MOHOCaxXapuIbl U AUCAXapUIbI
3) m1I0KO3BI ¥ PPYKTO3BI
4) MMEHTO3bI U TEKCO3BI
1 24. OnTHueckast U30MepHsl YITIEBOAOB CBSA3aHA C CYLIECTBOBAHMEM B UX MOJIEKYJIAX...
1) HECKONBKUX TUIAPOKCHIIBHBIX TPy
2) anbIeruAHON TPYIIIbI
3) acUMMETpUYECKHUX aTOMOB yIiiepoaa
4) xapOOHMIIBHOM IPyTIIIBI
1 25. OO6pa3zoBaHue OIMCAXapHUIOB U3 MOHOCAXAPHUIOB - PEAKIIHS ...
1) monumepuzanuu
2) MONMUKOH/ICHCAITNH
3) srepudukanum
4) rugponusa
1 26. ITo xakoMy IpU3HAKY JUCAaXapyUabl IOAPA3ACIIAIOT HA BOCCTAHABIUBAIOIINE U HEBOCCTAHAB:
1) mo peakuuu ¢ BOIOPOJIOM
2) 110 peakLyy ¢ a30THOM KUCIIOTON
3) 1o peakuy ¢ aMMHUaYHBIM PACTBOPOM OKCHa cepedpa
4) 10 BO3MOXKHOCTH B3aWMHOTO MPEBPALICHUS IUKINYECKON U JTMHEHHON (POpPMBI
127. AckopOWHOBas KHCJIOTA B OpTraHU3ME YeJIOBEKa OTBEUAET 3a...
1) pyHKIMOHUPOBAaHHE UMMYHHON CHCTEMBI
2) pa3aMHOXEHHUE ¥ (PYHKITMOHUPOBAHHE MTOJIOBOM CHCTEMBI
3) perymnsiuuio CBEPThIBAHUS KPOBU
4) pocdaTHO-KAITBIMEBBIN 0OOMEH
1 28. Tokodepon B oprann3zMe uenoBeKa OTBEYAeT 3a...
1) pyHKIHOHMpPOBAaHNE UMMYHHOUN CHCTEMBI
2) pa3MHOXeHHE U (PyHKIIMOHUPOBAHUE TTOJIOBOM CUCTEMBI
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3) perymsiuuio CBEPThIBAHUS KPOBU
4) pocdaTHO-KAIBIMEBBIN 0OOMEH
1 29. Buramun K B opranusme uenoBeka OTBEYAET 3a...
1) pyHKIHOHMpOBAaHNE UMMYHHOUN CHCTEMBI
2) pa3MHOXeHHE U (PyHKIIMOHUPOBAHUE TTOJIOBOM CUCTEMBI
3) perynsuuio cBEPTHIBAHUSA KPOBU
4) dpocdarHO-KaTBLNEBBIA OOMEH
1 30. Butamun D B opranusme 4enoBeka OTBEYAET 3a...
1) pyHKIMOHUPOBAaHHE UMMYHHON CHCTEMBI
2) pa3aMHOXEHHUE ¥ (PYHKITMOHUPOBAHHE MTOJIOBOM CHCTEMBI
3) perymnsiuuio CBEPThIBAHUS KPOBU
4) pocdaTHO-KAIBIMEBBIN OOMEH

Tema 4. Metabonu3m
1. Bonbie Bcero sHepruu BBACTSETCS IPU paciieruieHuu 1 r
1) yrneBomoB
2) HyKJIEMHOBBIX KHCIIOT
3) GenkoB
4) xupoB
2. B xone karabonu3ma ructuauHa oOpaszyeTcsi OMOTEHHBIN aMUH, 00J1aJal0IIui MOIITHBIM COCYI0PACITUPSIO
1) l'ucramun
2) CepoToHUH
3) JODA
4) Hopaapenanun
5) Hodpamun
3. B GonbpHUITY CKOPOI TOMOIIN JOCTABUIIN peOCHKa 7 JIET B COCTOSTHUN aJUIEPTrUYECKOTO MO0Ka, KOTOPHIN pa:
MOBBILIIEHA KOHIIEHTpalUs THCTaMUHa. B pe3ynbTrare kakoil peakuuu oOpa3yercs TOT aMUH?

1) BoccranoBnenus

2) 'mapooxkcunupoBaHus
3) HeruapupoBaHus

4) lezaMuHUpOBaHUs

5) JexkapOoKCHIMpOBaHUS

4. K Bpaudy oOpaTuiCs MaryenT ¢ KanobaMu Ha TOJIOBOKPYKEHHUE, YXYIIICHUE MTaMSTH, IEPUOTUIECKHE CY/IO
TaKUX U3MEHEHHI SBJISIETCS MPOAYKT AeKapOOKCHIMPOBAHUS TIyTAMUHOBOM KUCIOTHL. HazoBure ero:

1) TAMK

2) ITAJI®

3) THD

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. AMMUaK sIBIIIETCS] OYCHB SOBUTHIM BEIIECTBOM, OCOOCHHO ISl HEPBHOM CHCTEMBI. BelecTBo mpuHuMae!
00e3Bpe)KMBAaHUN aMMHaKa B TKaHSAX Mo3ra?

1) [Iponun

2) JIuzun
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3) I'myramuHOBas KucIOTa
4) T'uctunun
5) Ananun
7. LleHTpaIbHBIM TPOMEKYTOYHBIM MPOYKTOM BCeX 0OMEHOB (O€IKOB, JTUITUOB, YIJICBOJIOB) SIBISIOTCS:
1) Hurpar
2) Cykmuauin-KoA
3) lllaBeneBo-yKCcycHast KUCIIOTa
4) Jlakrar
5) Anetun-KoA
8. Kakoe xonmnuectBo Mosiekys AT® MOKET CHHTE3UPOBATHCS MPU MOJTHOM OKHUCJIEHUH aneTwi-KoA B 1ukiie
1) 12
2)1
3)5
4) 8
5)3
9. 1 HOpManbHOTO MeTaboIM3Ma KJIeTKaM HEOOXOIUMbI MaKpOApruiecKue coequHenus. V3 nepeunciente
OTHOCHTCS
1) Kpearnaun
2) Kpeatun
3) Anenosuntpudocdar
4) I'mroko30-6-pocdar
5) AnenozuamoHnodocdar

10. IIpouecc cunteza AT®, uayiiero ConpsKeHo ¢ peakusIMU OKUCIICHUS C YH4aCTHEM CUCTEMBI JIbIXaTelbH
HA3BIBACTCS:

1) CBoGoaHOE OKHUCIICHUE

2) Cyb6cTparnoe hochopumupoBaHme

3) OxucnutensHoe GpochopuIpoBaHue

4) ®dotocuHTeTHYECKOE (PochoprInpoBaHUE
5) [lepekucHoe OKHCIIEHHE

11. Kakoe BeniecTBo SIBISIETCSI OCHOBHBIM HCTOYHUKOM SHEPIUU ISl MO3TOBOM TKaHU?
1) AMHUHOKHUCIIOTBI

2) )KupHbIe KUCTTOTHI

3) I'munepun

4) I'moko3a

5) MoouHast KucioTa

12. [Muxn KpeOca urpaet BakHYIO poJib B peau3aiiy TIIOKOIIACTUIHOTO 3 PeKTa aMHHOKHUCIIOT. DTO 00yC
npeBpalieHrueM 0e3a30TUCTBIX 0CTaTKOB aMHHOKHUCIIOT B!

1) CykmuHat

2) Manat

3) Okcasnoarnerar

4) dymapar

5) Hurpar

13. B iuToruia3Me MHOIUTOB PACTBOPEHO OOJIBIIIOE KOJIMYECTBO META0OIUTOB OKUCIICHHS ITIOKO3bI. HazoBw
MPEBPALLAOLIMIN B JIAKTAT.
1) [lupysar

2) Okcanoarerar

3) I'munepodocdar

4) I'moko30-6-hocdar

5) ®pykro30-6-pocdar
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14. MeTaGonu3MOM Ha3BIBACTCH ...
1) oOMeH BemecTB, COMPOBOXKIAIOIIMICSI OOMEHOM dHEPTUU
2) COBOKYITHOCTb PEaKklMii CHHTE3a BEUIECTB B JKUBBIX OpraHU3Max
3) COBOKYITHOCTb peakliii pacrajia BeIIeCcTB B )KUBbIX OpraHU3Max
4) oOMeH »Heprun
15. B OuosioruaeckoM OKHUCIEHUN y9acTBYIOT (DEpMEHTHI OKCHIOpeIyKTa3bl. HEeKOTOphIe U3 HUX COmepKar Ik
1) Mn
2) Fe
3)Zn
4) Mo
5) Ni

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

2) I'maponas

3) Uzomepas

4) JInas

5) Tpancdepas

17. KoA-SH siBisieTcst nepeHOCYNUKOM TPYTIIL:

1) AMIIBHBIX

2) AMuHorpymnm

3) MeTunbpHBIX

4) T'uIpOKCUIIBHBIX

5) Cynbdorpymm

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

2) llutoxpomokcuaasza

3) CyknuHataeruaporenasa

4) Hurtoxpom ¢

5) Youxunon

19. Auetun-KoA yuactByer B 1-ii peakuuu nukia Kpebca ¢ o6pazoBanuem merabonura:
1) JluMoHHO¥M KUCIOTHI (IIUTpaTa)

2) VI301MMOHHOM KUCTOTHI(M301[UTpaTa)

3) [llaBeneBOYyKCYCHOM KUCIIOTHI

4) ®ymapoBOi KUCIOTBI

5) S16109HOM KHUCTOTHI

20. B cocraB apIxaTenbHOM 1IEMU MUTOXOAPUNA HE BXOIUT:

1) HAd+

2) ®MH

3) KoA-SH

4) FeS-xomruieke

5) KoQ

4.3 IIpomexxyTouHast aTTECTAlUS 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (I1K-4)

1. Ctpoenue 6enkoBoii Mosekyinbl. [lepBuunas cTpykrypa. CBsi3b IEPBUYHON CTPYKTYPHI U (PYHKIIUHN OEIIKOE
[TonsTue 06 0- 1 B-KoH(pOPMALUAX MTOTUNECTITUAHOMN LIS .
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2. Jlenarypamust u peHarypamus 6enka. [lonsarue o HaruBHOM Oenke. Homenknarypa u knaccuduxamnms 6
CJIOJKHBIX OCITKOB.

3. ButamMuHBI ¥ UCTOpUS MX OTKpBHITHA. POb BUTaMHMHOB B NMUTAaHUM YEJIOBEKa M >KMBOTHBIX. Knaccupu
KupopactBopumsie BuTamunbl. Buramunst A, /1, E, K, Q, F ux ¢usunonoruueckas pons. Buramepus.

TunoBble 3aganusa s 3k3amena (I1K-4)
1. Uemy paBHa KOHCTaHTa Muxasnuca GepMEHTaTUBHON peaKkIiy, €CIIM IPU YBEIHMUECHHH KOHIIEHTPAIHH CY(
3TOH (pepMEHTATUBHOM peakIy yBeaTuunBaeTcs B 2 pasza?
2. Kak sKcrniepuMeHTaIbHO omnpeaenuTh napamerpsl KM u Vm ? B kakux (uU3n4ecKux eIuHHUIAX OHU M3}
dbopmynamu 1 rpapUKamMH.

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Komnerenig Heckpuntops! (YpOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS

OreHka
15071 (mokazarenu JOCTUKECHHUS PEe3yJIbTaTa)

[TK-4 3HAeT COBPEMCHHBIC XMMHYCCKUE KOHIICIUU O MPOUCXOKICHUH
NpE/ICTaBICHUST O OMOKaTaiu3e; MPUHIUI KOMIUIEMEHTAPHOCTH B C
KHCJIOT U €r0 3HaYeHHE B OMOCHHTE3e MPUPOIHBIX MOJIUMEPOB; OCO

«OTIIMYHO» (GYHKIMOHUPOBaHHS OSIIKOBBIX MOJIEKYNI M UX KOMIUIEKCOB KaK HOCHT
(85 - 100 6amnoB) CBOMCTBa OCHOBHBIX XHMHYCCKHX KOMITIOHCHTOB JKMBOW MaTeply
OnoI0rnYecKuMU (HYHKIUSIMHU; ITyTH, TPUHIAIBI 1 MEXaHH3MBbI PETY.
KJIaCCOB OPraHHUYECKUX BEIIECTB, MPEICTABICHHBIX B mpupojae. OTH
MaTrepuall U3J1araeTcs Y€TKO, SICHO, XOPOIIUM SI3bIKOM, apI'yMEHTHPOBY

[IK-4 3HaeT COBPEMEHHBIC XMMHUYCCKHME KOHIICTIMUA O MPOMCXOKICHUN
NPEICTABICHNST O OMOKATaIN3e; MPUHIIUIT KOMIUICMEHTAPHOCTH B C
KHCJIOT U €T0 3HaueHHEe B OMOCHHTE3€ MPHPOIHBIX MOIUMEPOB; 0CO
«XOpOIIO» (bYHKIIMOHUPOBAHMUS OCIKOBBIX MOJICKYJI M MX KOMIUIEKCOB KaK HOCHT]
(70 - 84 6amnos) CBOWCTBA OCHOBHBIX XHMHYECKMX KOMIIOHCHTOB JKHBOW Marepy
OuonornyeckuMu  QYHKIUSMH. B OTHENBHBIX — IpHMeEpax
MEK TUCIIUTITHHAPHBIE CBS3H.
OTBET MOCTPOEH JIOTHYHO, MaT€PHAIT U3JIaraeTCs XOPOIIHM SI3BIKOM.

I1K-4 3HaeT COBPEMEHHbIE XUMMUYECKME KOHLEHLIHMH O HPOUCXOXKICHUM

«yIOBIIETBOPHTENHHO CBOICTBA OCHOBHBIX XMMMYECKUX KOMIIOHEHTOB JKHBOH Marepl

» 6uonorunueckuMu GpyHKuusMu HeyBepeHHO onpejiensieT MexIUCIHIL]

(50 - 69 baoB) OTBET He BCerga JIOTMYHO BBICTPOEH, MaTepHall M3jaraercs 0e3 I
TEPMHHOJIOTHH.

IK-4 BricTaBnsercs, eciu CTYIeHT MOKa3bIBaeT CIaldblil ypoBeHb mpodeccy
MOXET OTBETUTh Ha BONpPOC. HeyBepeHHO W JIOTHYECKH HENOCIe)
Marepuai. HempaBWJIBHO OTBeYaeT Ha IOCTABJICHHBIC BOIPOCHI |
OTBETOM.

«HEYJIOBIIETBOPUTEIH
HO»
(menee 50 6amoB)

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Tpuctynas K M3y4eHUIO IUCLUMUIUIMHBL, B TEPBYIO O4yepeab OOydyaromMMCs HEOOXOIMMO O3HAKOMHUTHCA (
mucuutuinael (PI1J]), koTopas onpeznensieT coaepxanue, 00beM, a TaKKe MOPAI0K U3yUSHHsI U MTPEToJaBaHu:
YacTH.

JI71st caMOCTOSATENEHOM padOThl BAYKHOE 3HAYCHHE UMEIOT pas3aeiibl «O0BbeM U COAEPIKaHUE TUCIUTTUHBD), «
nH(pOpMaIMOHHOE O0ecreueHre TUCUUIUTHHB U «MarepuanbHO-TEXHUYECKOe 00ecTiedeHre TUCITUTTUHBL, -
npodeccuoHanbHble 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.

B paznene «O0beM U conepikaHue TUCHMIUIMHBDY YKA3bIBAIOTCS BCE PA3JENbl U TEMbl M3y4aeMOW AMUCIU
IUTAHUPYEMBbI 00bEM B aKaJIEeMUYECKHX Yacax.

B pasnene «YueOHO-MeToqMUecKoe U MHMOPMAIMOHHOE 00eCIeUeHne MUCIUILUIMHED) yKa3aHa PEKOMEHIY:

auTeparypa.
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B pasgene «MarepuanbHO-TEXHHUYECKOE OOecreueHre MUCIHILIMHBI, MPOrpaMMHOE OOecredeHue, Mpoc
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD COAEPIKUTCS MepeueHb MpopecCHOHANbHBIX 0a3 JaHHBIX U UH(Q
HEOOXOIUMBIX JUISl OCBOCHUS TUCIUITIIHHBI.

5.2 PexomeHmanuu o0y4aromuMces 1mo paboTe ¢ TEOPETHICCKUMH MaTepruaIaMu Mo TUCIUTIINHE
[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €llle pa3 npe3eHTanuio Jekuuu B cucteMe MOODLe, moBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C yUYE€TOM PEKOMEHI0BAaHHON JAOMOIHUTENILHOM JINTEPaTyPhI;

- TPU CAMOCTOSITEIIFHOM W3yYEHHH TEOPETHYECKOH TEMBI CJlIeNaTh KOHCIEKT, HCIOJIb3Yys PEKOMEH]
npodeccroHanbHbIe 0a3bl JAHHBIX U WH(OOPMAITMOHHBIE CITPABOYHBIC CHCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.
- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepualibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOHM U JOTOJHUTEILHON JIUTEPATYpOil ABJsETCA TIaBHOM (HOpMON caMOCTOSTENbHON paboT
YCTHOMY ONpOCY Ha CEMHUHApPCKUX 3aHATHUSX, K JebaraM, TECTUPOBaHMIO, 3k3aMeHy. OHa BKJIIOYaeT MpOf
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.

KoHcnekT nexkunu 10KeH coepkarh peepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIIMH, B TOM YHCJIE C |
MOODLe mnpe3eHTanu, 0CHOBHbIX MCTOYHUKOB M JIUTEPATYphl MO TEMaM, BBIBOJbI MO Ka)KJIOMY BOIIPOCY.
pamMKax pacreyaTKy BbIJauu Mpe3eHTalHi JeKIUi Wi B OTAENbHOM TeTpaau mo npeaMery. OH J0IKeH ObIT
cofieparh He OTHOCSIIYIOCS K TeMe HHPOPMAIUIO WK PUCYHKH.

KoHcrnekTbl HayqHOH JUTEpaTyphl IPU CaMOCTOSTENbHOM MOATOTOBKE K 3aHATHUSAM JTOJIKHBI COJIEPIKaTh OTBE
BOIPOC, UMETh CCHUIKY Ha MCTOYHHMK HMH(OpMalMU ¢ 00s3aTeNIbHbIM yKa3aHHWEM aBTOpa, Ha3BaHMS U TOJ:
nuTepatypbl. KOHCIIEKT MOXET OBbITh OTMIOPHBIM (COAEPKATH JIMIITL OCHOBHBIE KIIIOYEBBIE MTO3UIUH), HO TPH 31
0 BOIIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIIEKTa ONPEAEISETCS CAMUM CTYJCHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JIeNiaTh 3alUCH MO XOAY YTE€HHsI B BUJE MPOCTOrO WM Pa3BEPHYTOro IJIaHA (CO3[aBaTh MEPEYCHb OCHOE
HCTOYHUKE);

- COCTaBIATh TE3UCHI (IIUTUPOBaHKUE HanOoJee BaXKHBIX MECT CTATbU WIIM MOHOTpaduu, KOPOTKOE U3TI0KEHHUE
- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHJa1iuu 1o NOATOTOBKE K OTAEIBHBIM 33/1aHUSM TEKYILIEro KOHTPOJIS

ColecenoBanue MpeamnonaracT OpraHu3alnio Oecesbl MPEenoaaBaTess co CTYIAEHTaMH 10 BOIPOCAM IPAKT
OOCTOSITETIHHOTO BBISBJICHUS MX 3HAHHWH IO OIpENeNIeHHOMY pasjieiy, Teme, npobieme u T.I. Bce uien
00CyXJIeHHH, 100aBIATh HHPOPMALIUIO, TUCKYTHPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIN OMpPOC MOKET MPUMEHSTHCS B pa3Nu4HbIX opMmax: GpOHTATBHBIN, HHANBUAYATbHBINH, KOMOMHUPOE
OTBETa MOJIEXKAIIIETO OLIEHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS OCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U APPEKTUBHOCTH HCIIOIb30BAHUS HATIISITHBIX TOCOOMI M TEXHUYECKUX CPEACTB MPH OT]
- HCIIOJIb30BaHNUE JIOMOJHUTEILHOTO MaTepurara;

- pallMOHAJIBHOCTH UCIOJI30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3aJJaHuE.

VYCTHBII OMpoC MOXKET COMPOBOXKIATHCS IMPE3eHTAlMel, KOTopas MOJArOTaBIMBAETCA MO OJHOMY U3 BOMP(
BBICTYIUICHUH C Tpe3eHTanuel Heo0Xoaumo oOpaliaTh BHUMaHHE Ha TaKW€ MOMEHTHI KaK:

- cofep)KaHME MPE3EHTAlMU: aKTyaJbHOCTh TEMBI, MOJHOTA €€ PACKPBITHSA, CMBICIOBOE COJEp)KaHUE, (
COZIEpKaHUIO, COOTBETCTBHE METOJJUUECKUM TPeOOBaHUSM (LIETH. CCBUTKU Ha PECYPChl. COOTBETCTBHE COJIED:
HaIpPaBJIE€HHOCTb, COOTBETCTBHE COJIEp)KaHUs 3asBICHHON (opMe, aleKBAaTHOCTh HCIOJb30BAaHUSI TEXHUYE
MOCJIEIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
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- oopmileHHE TIpe3eHTAlMU: 00beM (ONMTUMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM CpeJbl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JIMYHOCTHBIC Kad€CTBa: OPATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC perilaM€HTa, SMOLOMWOHAJIBHOCTL, Y
CUCTCMAaTU3NPOBAHHEIC, FJ'IY60KI/IC 1 IIOJIHBIC 3HAaHUW 110 BCEM pasaciiaM IIporpaMmai:

- cofiepaHKe BBICTYIUICHUS: JIOTUYHOCTh M3JIOKEHUSI MaTepuaja, pacKpbITHE TE€MbI, JOCTYIMHOCTh H3JIOXK(
cpenctB UKT, cnocoObl 1 yclioBUSI TOCTHKEHUS PE3YJIbTaTUBHOCTU U 3((EKTUBHOCTH ISl BHIIOJTHEHUS 3
y4eOHOM e TeNbHOCTH, 10Ka3aTeIbHOCTh MPUHUMAEMBIX PEUICHHM, yMEHHE apryMEHTUPOBATh CBOU 3aKJIIO¢

6. YueOHO-MeTOnM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Epmog 1O. A., 3aiitieBa H. Y. buoxumus : Y4eOHHUK U IPAKTUKYM JIJIS1 By30B. - UCIIP. U JIOM; 2-€ U31.. - V
anexkTponHbi // OBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/451075

2. Komog B. I1., llIsenosa B. H. buoxumus B 2 4. Yacts 1. : YueOHUK 17151 BY30B. - UCIIP. U J10T; 4-€ U31.. - IV
anekTpoHHbiit // OBC «KOPAUTY [caiit]. - URL: https://urait.ru/bcode/451964

3. Komog B. I1., llIBenora B. H. buoxumust B 2 4. YacTs 2. : YueOHUK IS BY30B. - UCIIP. U J10T; 4-€ U31.. - IV
anekTpoHHbi // OBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/451965

6.2 JlonosHUTENbHAS IUTEpATYpA:
1. bepesoB T.T., KopoBkun b.®. buonorndeckas xumus : yue0. 11 CTyd. MeA. By30B. - M31.3-e, cTepeoTwir..
2. Cesepun E.C. buoxumus : yueOHUK. - 5-¢ u3., ucnp. u jor.. - M.: I'90TAP-Menua, 2014. - 759 c.

3. 3y6aupos .M., Tumepbaer B.H., [laBsiioB B.C. PykoBoacTBO K 1a00paTOPHBIM 3aHATUSAM 110 OHOJIOTH
Mocksa: I'DOTAP-Menuna, 2005. - 392 c. - Tekcr : snexrponHsii / OBC «KoHcynbTaHT cryneHTa
https://www.studentlibrary.ru/book/ISBN5970400076.html

4. Coxonona O. {l., bubapresa E. B., Haymenko O. A. buoxuMuueckne 0CHOBbI OMOJIOTHYECKHUX MTPOIIECCOB.
nocobwue. - OpeHoOypr: OpeHOyprckuit rocynapcTBeHHbIN yHUBEpcUTET, 2015, - 97 c. - TeKCT : 3MeKTPOHHBIN
onnaiin» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&id=439079

6.3 VHbpIe NCTOUHMKMU:
1. UuTepHeT-sHUMKIONEAUN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI IMPOBCACHUA 3aHATHI TI0 JUCHUITIINHEC HGO6XOI[I/IMO CJICAYIOIICC MATCPHUAJIBbHO-TCXHUYCCKOC obecr
IMPOBCACHUA 3aHATHI JICKOIMOHHOT'O 1 CCMUHAPCKOI'0 THUIIA, 'PYHIIOBBIX U UHAWUBUAYAJIIbHBIX KOHcyHbTaHHﬁ,
arrecrauuu, IOMCIICHUA OJIA CaMOCTOSTEIILHOM paGOTBI.

VYdeOHbIe ayIUTOPHUH W TOMEUICHHS JUISI CAMOCTOSTEIBHOH PaOOThI YKOMIUICKTOBAHBI CIEIIHATU3UPOBE
CpelncTBaMu OOyUYEHUS, CITYKAIMMU JIJTS IPEACTABICHHS YyueOHOM HH(pOpMauu OOJIBIION ayTUTOPHH.

[TomereHust y1si CaMOCTOSITEIIBHONW pabOThl YKOMIIEKTOBAHBI KOMITBIOTEPHOM TEXHUKON C BO3MOMKHOCTBIC
obecrieueHneM JOCTYIIA B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEeIbHYIO Cpely YHUBEPCUTETA.

Jlnst poBEICHHsT 3aHATHH JICKIIMOHHOTO THIA HCIOJIB3YIOTCS HAOOPHI JEMOHCTPAIMOHHOTO 000pYIOBaHY
WJUTFOCTpAIUH (MPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security nns 6uszneca - Cranaaptabiii Russian Edition. 1500-2499 Node 1 year Educati
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



ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. YHuBepcurerckas OMOIMOTEeKa OHJIAlH: AEKTPOHHO-O0nOmoreyHas cuctema. — URL: https://biblioclub.ru
2. Dnexrponnsbli Karanor OynnamentanbHoi Oubarorexu TI'Y. — URL: http:/biblio.tsutmb.ru/elektronnyij-
3. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akagemun ecrectBo3Hanus. — URL: https://www.monogr:

JIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response _type=code&client id=moodle&s

B3aumoneiicTBue mpenopaBaTenss M CTy[AEHTa B Tpolecce OOy4EeHHUS OCYLIECTBIISETCS MOCPEACTBOM MYy
CETEBbIX, TEJICKOMMYHHKAIIMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX B AJIEKTPOHHON HH(OPMAIIMOHHO-00pa3oBa
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