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1. IEJIM OCBOEHUSA JUCIUIIJIMHbBI (MOAYJIS)
Ilenb ocBOEHMS AUCUUIUIMHBI — AaTh CTYJEHTAM TEOPETUYECKHE, METOIO0JOIMYECKHE U

NpaKkTUYEeCKHe 3HaHUA, (POPMUPYIOIIKE COBPEMEHHYI0 XUMHUYECKYIO OCHOBY JUISl OCBOCHUS TPO-

GuInpyroMmKX y4eOHbIX AUCUUIUIMH U BBIIOJIHEHHUS OCHOBHBIX MPO(EeCCHOHAIBHBIX 3a/1a4:

3agaun:

2. MECTO JUCIHHUAILIUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM

MPOI'PAMMBbI

B cooTtBercTBUU C yueO-
HBIM TUIAHOM JUCHUILIIMHA
OTHOCHUTCS K

Craryc AUCIUTUTUHBI

O6ecneunBaromue (mpei-
HICCTBYIOIIHE) AUCITUTLIN-
HbI, IIPAKTUKU

Oo6ecneunBaembIe (Imocie-
JYIOIIHE) TUCIUTLIAHBI,
[IPaKTUKU

Obs3arenpHON yacTh 00pa3oBaTEIHLHON MPOTPAMMBI

Oa3oBas

[IkosibHBIE KYpChl XUMUU U (PU3UKH, HEOPraHUYECKast U aHAJTUTH-
qyecKas XMMUs, OpraHuyeckas U (pU3KOUIOUIHAs XUMUs, pU3HKa,

ounoJiorus

BerepruHapHO-caHUTapHAsI SKCIEPTU3A CHIPbs U IPOLYKTOB KUBOT-
HOT'O IPOMCXOKACHUS, MUIIEBbIE U OMOJIOTMYECKH aKTUBHBIE 100aB-

KH, (bI/ISI/IOJ'IOFI/I?I IIUTaHUuA U T. /1.

3. PE3YJIbTATBI OBYYEHHUS 1O AUCHUIIIMHE (MOAY.I1O)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUN)

[udp n HammeHoBaHNE
KOMIICTCHIIN

NuaukaTtop(bl) JOCTHKEHUST KOMITIETEHINH / TUTAHUPYe-
MBbIE Pe3yJIbTaThl 00yUYCHHS

Howmep(a) pa3zne-
n1a(0B) TUCITATI-
JTUHBI (MOZYIIS),
OTBEYaIoUIero(1X)
3a (hopMHpOBaHUE
JMaHHOTO(BIX) WH-
JuKaTopa(oB)
JOCTIDKEHHUS
KOMTIETEHIINU

OIIK-2.
CriocobeH mnpUMEHSITh OcC-

WN-1onk-2 JeMoHCTpUpYeT 3HaHHE OCHOBHBIX 3aKOHOB U
METOJIOB MCCJIeI0BaHHUI €CTECTBEHHBIX HAYK IS pele-
HUS 387124 IpodecCHOHATBHOM AesITeIbHOCTH.

Bce paznensi

HOBHBIC 3aKOHBI WU METOIbI
HUCCIEIOBAaHNN  €CTEeCTBEH-
HBIX HAyK JUIS pelIeHus 3a-
naq pohecCHOHAIBHOM

W-20nx-2 Ucnionb3yeT 3HaHUS OCHOBHBIX 3aKOHOB U
METOJIOB UCCIIEJIOBAHUI €CTECTBEHHBIX HAyK JIJIsl peuie-
HUS 337249 PO ECCUOHAIBHON e TeNFHOCTH.

Bce paznensl

JACATCIIBHOCTHU

N-3onxk-2 [IpuMeHsieT OCHOBHBIC 3aKOHBI U METOJIbI HC-
CJIEJIOBAaHUM €CTECTBEHHBIX HAYK ISl PELICHUS 3a/1a4
po(hecCHOHATBHON IEATENbHOCTH.

Bce paznenst

4. CTPYKTYPA U COAEP KAHUE JUCIHUIIVIMHBI MO4YJIA)
4.1. Copepxanue TUCUMILIIMHBI (MOXYJIs1)

4.1.1. Ounasa gpopma:

4.1. Copep:xanue TUCUMILIIMHBI (MOXYJIS)

Ne

TeMsl 3augTu
/1

Buser yuebHbIX 3a-
HSTUH U TPYJIOEM-
KOCTb, 4ac.

TPOJIb
3Ha-

HpI/IMCHSIGMBIe AKTHUBHBIC U UHTCPAK-
THBHBIC TCXHOJIOTUHU O6yquI/I$I




JICKITHH
MPaKTHYECKUE
(cemmHapckue)
nabopaTopHbIe

CaMOCTOATCIIbHAs

pabota

IIpeameT OMOXUMHH

[Ipeamer Onoxumum, ee 3HaUCHHE
JUTSL CEIbCKOXO03SHCTBEHHOTO TPO-
U3BOJACTBA, OWOTEXHOIOTHH |
JIpyTHX o0iacTell HAyKH W HapO-
HOro Xo3sicTBa. Kpatkas ucropust
OMOJIOrMYeCKON XMMHUH, POIIb OTe-
YECTBEHHBIX YUYEHBIX B €€ pa3BH-
THUH.

YO,
KPO

1.2.

beaxu. Ilentuabl. Pacnpoctpa-
HeHue B npupoze. CozaepxxaHue
0elkoB B OpraHax M TKaHIX JKH-
BOTHBIX. OyHKIMH OEIKOB, METO-
IIbl UX BBIJCIICHUS, OYUCTKU, U3Y-
yeHus. [lpupoaHble nenTUabL.

N
w

BJIP

.HCKHI/IH — BU3YyaJIM3alus.

J1acChl OMOJIOTHYeCKH AKTHBHBIX coeTUHEHHUH.

BuTamMuHBI H BATAMHHOIIOJ00-
HbIe BemecTBa.OnpenercHre Bu-
TAMHHOB KaK BaKHEHIITHX OMOJIO0-
FMYECKH aKTUBHEIX BelecTs. I1o-
HATHE 00 aBUTAMMHO3aX, TUITOBHU-
TaMHHO3aX, THIIEPBUTAMUHO3X,
anTuBuTamMuHax. Knaccupukarus
1 HOMEHKJIATypa BUTAMHHOB: OyK-
BEHHAs, XUMHUECKast, (PU3HOIIOTH-
yeckast. JKupopacTBoprMbIe BU-
tamunbl rpynn A, D, E, K, Q, F.
BopopacTBoprMbIC BATAMUHBI.
Buramunsirpynne! B, H, C, P, U.

6

BJIP

2.2.

Ionsitne o0 ¢QepmMenTax Kak
0MOJIOTMYeCKHX KAaTaJau3aTopax.
Xumudaeckas mpupoaa. «OmHO-
KOMITOHCHTHBIE» H «IBYXKOMIIO-
HEHTHBIE» (PEPMEHTHI. AKTHBHBIN
HEHTp. AJTOCTEpHUYECKUN HEHTP.
OcHOBHBIE CBOICTBa (EPMEHTOB;
(baxTOpbl, ONpenensiomue aKTUB-
HoCTh (epmeHTOB. CoBpeMeHHas
HOMEHKJIaTypa W Kiaccupukanus
¢depmentoB. Ilonsatue o mpodep-
MEHTax (3UMOreHax) U UX Ba)KHOH
pOJH B perynsiuu (epMeHTATHB-
HOI aKTUBHOCTH.

YO,
KO

2.3

Kunernka ¢epMeHTaTHBHBIX pe-
aKIWd, MEXaHU3M JeHCTBHS (ep-
MeHTOB. M30(epMeHThI, KIIMHUYE-
CKO€ 3HAUYECHHE X OIpEAeNCHUs.

YO

.HGKLII/IS{ — BU3YyaJIM3alus.




HpI/IHI_II/IHBI OH3UMOJHUArHOCTHKH.

2.4

l'opmonsl. Mx poms B oOMeHe
BEIIECTB. MexaHu3M JIeHCTBUSA
TOPMOHOB. [ OpMOHBI IIUTOBUAHON
JKEJIe3bl, TOPMOHBI IOKETY10Y-
HOM »Keje3bl, TOPMOHBI Mapaliu-
TOBUJTHOM KeJIe3bl, TOPMOHBI MO3-
TOBOTO CIJIOSI KOPBl HAAMOYCHHU-
KOB, TOPMOHBI IIOJIOBBIX JKEJIe3:
CTPYKTypa, CBOWCTBa W OWOIJIOTH-
YeCKOE 3HAUCHMHE.

6

12

BJIP

Jlexkus — BU3yanusanusi.

OMeH BellleCTB U JHEPrUM B OPraHu3Me.

Ilytm merabonm3ma. buomornde-
CKOe OKHcIeHHe. TKaHeBOe JbIXa-
Hue. OKHCIIEHHE CONPSDKEHHOE C
(hochopuIHpPOBaHUEM.

2

2

KO3

Jlexuust — BU3yanu3anus.

3.2

Obmen  yenegooos.  'mukonms.
AdpOOHBIN TyTh OKHCIICHHS yTJie-
BOJIOB. DHEPreTHUECKHi OamaHc
a’pOoOHOTO W aHa’POOHOTO OKHC-
JICHUsI YIIICBOAOB.

10

YO

Jlexuus — BU3yanu3anus.

3.3

Obmen aunuoos. buonornueckoe
3HAYCHUE JUMUAOB. [Ipomexy-
TOYHBIN OOMEH JINMUAOB B TKAHAX.

Jlekuus — Bu3yanuszauus.

3.4

Obmen benxos. Pacriag 6enkoB B
nuieBapuTensHoM Tpakre. Oco-
OCHHOCTH TPEBpAIleHUl a30TCO-
JepKalIiX BELIECTB Yy >KBAYHBIX.
Ilytn obe3BpexuBaHUs aMMHaKa B
opranuzMme. OpHUTHUHOBBIA LUK
MOYEBHHOOOpa30BaHUSI.

BuoxumMusa 0H0JIOrHYeCKHUX KUAKOCTEeH U TKaHel.

41

XuMuyeckuili coctaB KpoBu. ben-
KH, YIJIE€BOJBI, JIMIUABI U JPYTHE
OpraHMYECKHE BEIECTBA KPOBH.
MuHepaJbHBII COCTaB KPOBH.

2

4

PD

4.2

Peaknuu o0e3BpeskuBaHus (ne-
TOKCHKAI[UM) BellleCTB B Ieve-
HM; OKHUCIEHHE (THIPOKCHIMPO-
BaHUE U Jp.), KoHbtoranus. MHak-
TUBallis TOPMOHOB B IICYCHH.
O0e3BpexuBaHUE B IEYCHU IPO-
JQYKTOB MHUKPOOHOTO paciieryie-
HUSI aMHHOKHCIIOT B KHUIIIEYHHUKE.
Obe3BpexxuBanue  OMIMPYyOMHA.
[Ipsimoit m HEnpsMO#t OUIMpPyOUH.
Hapymenne oOMeHa OmupyOuHa.

4.3

BuoxuMusi MOJIOYHOM :KeJje-
3bl, M0JIO3HBa, MoJioka. O0-
MEH BEIIEeCTB B MOJIOYHOH Ke-
neze. CocraB u  (usuko-
XMMHYSCKHE CBOMCTBA MOJIOKA
M MOJIO3UBA Y pa3HbIX BUIOB
JKMBOTHBIX. BHOCUHTE3 KOMITO-
HEHTOB MOJIOKa (OENKH, JKUPBI,

VIJIE€BOABI W JAp.), PETYISIHS

P,D




MOJIOKOOOpa30BaHUSI.

4.4

Buoxumusi HepBHOW TKaHm.|1
XUMHUYECKUN COCTaB HEPBHOM
TkaHu. benku, yrieBonbl, JH-
nuabpl HEepBHOW cuctembl. He-
OENKOBBIE JKCTPAKTHBHBIE U
MUHEpaJIbHbIC BEIIECTBA.
OyHKIHOHATBHAS CBSI3b MEXKIY
COCTOSTHUEM HEpBHOU TKaHU U
OOMEHOM BEIICCTB, XHMH3M
nepeaud HEpBHOTO MMITYJIbCA.

YO

4.5

Bbuoxumusa KocTHOH M coenm-|1
HHUTEJbHOH TKaHH, KOXKH H
mepcTu.CocTaB U CBOICTBA
KOCTHOM TKaHW y >KHBOTHBIX.
Ocobennoct  oOMeHA  Be-
mectB. Kommares. DJIacTHUH.
IIporeornukanbl.  Mykonosu-
caxapH/ibl. Buoxumuueckue
W3MECHCHHUS  COCAUHHMTCILHOM
TKaHU MPU CTAPCHHUH U MaTOJI0-
TUYECKUX MPOIeccax.

P,D

4.6

Buoxumusi koxu. Xumuue-|1
CKMH COCTaB LIEPCTH U LIEPCT-
Hasl MPOAYKTUBHOCTb. DakTOpBI
MOBBIIICHNUS] IIEPCTHOM IIPO-
JIYKTUBHOCTH.

P,D

4.7

=

buoxumusa nmouek. OcobeHHO-
CTH 0OMeHa BEIECTB B IIOYKaX.
ITaTomorn4eckne KOMIIOHEHTHI
Moud — O€NOK, KpOBb, caxap,
KETOHOBBIE (alIETOHOBBIE) TEa,
OunupyOuH, ypoOWINH, TMOp-
¢upuHbl. XUMHYECKUH cOCTaB
MOYH IITHII.

P,5

4.1.2. 3aounasn gpopma:

/1

Bunpl yuebHbIX 3a-
HATHUU U TPYAOEM-
KOCTb, 4ac.

Temsl 3angaTuii

JICKIAN
MPaKTHIECKHE
(cemmHapckue)
mabopaTopHbIE

CaMOCTOsTEeIbHAS

pabota

KouTposib 3HaHuit*

HpI/IMeHSIeMI)Ie AKTHUBHBIC 1 UHTCPAK-
THBHBIC TCXHOJIOI'NHA OGy‘IGHI/IH

IIpeamer 6M0IOTrHYECKO XUMHUHU

[Ipenmer Onomornyeckorr xumuu|l
Bbeaku. IMentuabl. Pacnpoctpa-
HeHne B mpupoge. CoaeprxaHue
OeNKOB B OpraHax W TKaHIX XKH-
BOTHBIX. DyHKIMKH OEJIKOB, METO-

BJIP,

.HGKLII/IH — BU3YyaJIM3alus.




JIbI UX BBIJCICHUS, OYUCTKH, U3Y-
yeHus. [IpupoaapIie TENTHIEL. .

2. Kinaccbl 0H0JIOrHYecKH AKTHBHBIX COeTMHEHMIA.

2.1.

BuTaMuHBI 1 BUTAMHHOIIO100-
Hble BemecTBa. Kimaccudukanys
Y HOMEHKJIaTypa BUTAMHUHOB: OYK-
BEHHAs1, XUMHUYECKasi, (PU3NOJIOTH-
yeckas. JKupopacTBopuMbIE BU-
tamunbl Tpymn A, D, E, K, Q, F.
BonopactBopruMbie BUTAMUHBL.
Buramunsrpynmst B, H, C, P, U.

2

12

KP,
BJIP,

2.2.

IloussiTe o0 (¢epMeHTaXx KaK
0MO0JIOTHYECKUX KAaTAJIN3aTopax.
Xummueckass mpupoaa. «OnHo-
KOMIIOHCHTHBIE» M «ABYXKOMIIO-
HEHTHBIC» (EepPMEHTHI. AKTUBHBIN
LEHTpP. AJUIOCTEpUYECKUNA LICHTP.
OcHOBHBIE CBOICTBa (EPMEHTOB;
(hakTOpHI, ONpEeNerONINe AKTHB-
HOCTE (epmeHToB. CoBpeMeHHas
HOMEHKJIaTypa W Kiaccupukamus
¢depmentoB. [lonstre o mpodep-
MEHTax (3MMOTreHaX) U X BXKHOU
poOJM B peryisiuuu (pepMEHTATHB-
HOW aKTUBHOCTH.

YO,

Jlexuus — BU3yanu3anus.

2.3

Kunernka ¢epmeHTaTHBHBIX pe-
aKIWi, MeXaHWU3M JeHCTBHS Qep-
MECHTOB.

10

Yo,

24

l'opmonbl. Ux pombp B oOmeHe
BCIIECTB. MeXaHn3M JIeHCTBHA
TOPMOHOB: CTPYKTYpa, CBOHCTBA U
OMOJIOrMYECKOe 3HAUCHME.

12

BJIP,

Jlekuus — Bu3yanusauus.

3.0

OMeH BECIIECCTB M OHEPIrUHA B OpraHm3imMe.

Ilytn merabonm3ma. buonorude-
CKO€ OKHuclieHHe. TkaHeBoe IbIXa-
Hue. OKHCIIeHHEe, COMPSDKEHHOE C
dochoprupoBaHUeM.

1

2

12

BJIP
K, D

Jlexiust — BU3yanm3anusl.

3.2

Obmen  yeneodos.  I'mkonus.
AdpOOHBIH TyTh OKUCIICHUS yTJie-
BOJIOB. DHEpreTHUecKuii OamaHc
a’poOHOTO W aHa’POOHOTO OKHC-
JICHUSI YTIICBOIOB.

10

YO,

Jlexmust — BU3yanm3anusl.

3.3

Obmen aunuoos. buomornueckoe
3HauYeHHe JMnuaoB. IIpomexy-
TOYHBIA OOMEH JIUIUIOB B TKAHIX.

12

BJIP
YO,

3.4

Obmen benkos. Pacriag 0enkoB B
numeBapuTensHoM Tpakte. Oco-
OCHHOCTH TpPEBpAIeHUN a30TCO-
JIEpPKAIIUX BEIIECTB Yy KBAYHBIX.
[Tyt 00e3BpeKMBaHUS aMMHaKa B
oprau3me. OpPHUTHHOBBIA UK
MOYEBHHOOOpa30BaHUs.

1

12

Yo,

.HGKLII/IS{ — BU3YyaJIM3alus.

BuoxuMus 0H0JIOrHYECKHUX KHAKOCTEH U TKAHeM.

41

Xumuueckuil coctaB KpoBu. be-

KM, YIJICBOJbI, JIMIIWUIABI U JPYIrue

1

10




OpraHWYEeCKUE BEIIECTBA KPOBHU.
MuHepanbHBIN COCTaB KPOBH.

4.2 |buoxumus nedyenu. Poiar neuenu 10 D
B OOMEHE YIJICBOJOB, JIHIHIOB,
amuHokuciior. Cunres OelKoB
IJ1a3Mbl KPOBH B IICUCHHU.

4.3 | BuoxuMHsi MOJIOYHOM JKeJjie- 14 15
3bl, MOJIO3UBa, MoJioka. OO0-
MEH BECILECTB B MOJIOYHOM XKe-
neze. CocraB u  (usMKo-
XUMHUYECKHE CBOMCTBA MOJIOKA
U MOJIO3WBa y Pa3HBIX BHUJIOB
JKUBOTHBIX. BHOCHHTE3 KOMIIO-
HEHTOB MOJIOKa (OCNIKH, JKHUPBI,
YIACBOABI WM JIp.), PEryJIslus
MOJIOKOOOpa30BaHUsI.

* YkaspiBaeTcs popma kounTposst. Hanpumep: YO — yerabIi onpoc, K — kommoksuym, T — TecTupoBanue,
P — pedepar, 1] — noknan, K3 — kelic-3anaya.

* VkaszpiBaeTcs opma koHtpoist. Hanpumep: YO — yerubiit onpoc, K — komnoksuym, T — TecTrupoBanue,
P — pedepar, [] — noknan, K3 — ketic-3anaya.
4.2.1. Ounas gpopma:

o 1 xypc 2 Kypc 3 Kypc 4 xypc
B sansmiit 1 cem. |2 cem. |3 ceM. |4 ceM. |5 ceM. |6 ceM. |7 ceMm. | 8 ceMm.
Jlexmun 30
JlaboparopHsbie 16
[IpakTnueckue 14
HToro KOHTaKTHOH PabOTHI 60
CamocTosiTenpHas paboTta 84
DopmMa KOHTPOJIS €)
4.2.2. 3aounasa gpopma:
Bun 3ansTuit 1 xkypc 2 Kypc 3 Kypc 4 xypc 5 Kype
Jlexumu 6
JlaboparopHbie 8
ITpakTiueckue 4
HToro KOHTaKTHON pabOTHI 18
CamocrosTenpHas paboTta 126
Dopma KOHTPOJIS K, O3

5. OPTAHM3AILIMSA U YYEBHO-METOJIUYECKOE OBECITEYEHUE CAMOCTOSI-
TEJIbHOM PABOTBI OBYUYAIOLIUXCS MO JUCHUILIMHE (MOJLY.JIIO)

5.1. Conep:xaHue caMOCTOATEJIbHON PadOTHI O AMCUMUILIHHE (MOXYJIIO)

B TedeHune cemecTpa cTyeHTaM pEKOMEHIYETCsl BRIOpATh U3 MPEIaraeMoro CIucKa TEMBI 3¢ce
u pedepaToB Hanboee UHTEPECHBIC JUII HUX. B COOTBETCTBUU C KAICHIAPHO - TEMATUYECKUM
IIJIAHOM OCBOCHHS AUCIHUIIJIMHBI I10 BBI6p3HHOI>i TEME MMOATOTOBUTH KPATKOEC COO6HI€HI/IG C mpe-
3eHTanuel. B mporecce MOArOTOBKY K BBICTYIUICHHIO U 3aHSTHIO TIPETOAaBaTeh KOHCYIbTUPY-
€T CTYJIeHTa, IIOMoTaeT 0oJiee KpaCOYHO U HHTEPECHO PACKPHITH TEMY.

CIIUCOK TEM PE®EPATOB




JlucriepcHbIe CHCTEMBI OpTaHU3Ma.

OCHOBHBIE CBOWCTBA KOJUIOWJHBIX PAcTBOPOB, PAaCTBOPOB BBICOKOMOJIEKYJISPHBIX Be-
€CTB, MUKPOAMCIIEPCHBIX CUCTEM (CYCHIEH3UMN, IMYIIbCUM).

IToBepxHOCTHBIE siBiIeHUA. CYIIHOCTb U BUABI aICOPOLIUH.

[ToBepxHOCTHOAKTHBHBIE BemiecTBa. [ MapoduibHOCTh U THAPO(GOOHOCTH MaTEpPHAIIOB.

CBoiicTBa pacTBOPOB BHICOKOMOJIEKYJISIPHBIX BELECTB Ha IPUMeEpE OEJIKOB.

CycrieH3uu, SMyJIbCHH, a3PO30JIH B )KU3HU KUBOTHBIX, X IPAKTUYECKOE 3HAYCHHE.

IToHsATHE O KIIETOYHOH JIOKAIN3aLUN (PEPMEHTOB.

[{uToXpOMBI U UX poJIb?

Xumuueckas Ipupoia ¥ UICTOYHUKH BUTAMHHOB.

©CoNorwWE NME

10.  OOmme cBo¥icTBa U OMOJIOTUYECKAS POJIb BUTAMHHOB.

11. ['unepBUTaMUHO3BI, THIIOBUTAMUHO3BI U aBUTAMHUHO3BI I Pa3HbIX BUTAaMHUHOB. [IposB-
JsieMbIe TTPU3HAKU.

12. [ToHsTHE aHTUBUTAMHUHBI U UX OMOJIOTHYECKAS POJIb.

13.  Topmonsl nepenneit nonu runodusa (ageHorunodus). [Ipupona u Guonmoruveckoe Aci-
CTBHE COMaTOTPOIUHA.

14.  Topmonsl 3agHell n0au TUNIOpU3a, XMMHUECKas IPUpoAa U OMOIOrMYecKoe 1eCTBUE Ba-
30MPeCCHHA, OKCUTOLIMHA.

15. ["'opMOHBI U TOBUIHOM KeJI€3bI (TUPEOUTHBIE).

16.  T'opMOHBI HOPKETYAOYHOM Kese3bl (MHCYNHH, IVIIOKAroH, JUIOKAauH, BArOTOHUH) U UX
npuUpoja.

17. buonoruueckoe JeiicTBUE€ TOPMOHOB SIMUHUKOB. [IpuMeHeHne UX CUHTETMYECKUX aHaJlo-
T'OB B )KHBOTHOBOJICTBE U BETEPUHAPHOW MEIUIIHE.

18.  T'opMOH kenToro Tena SMYHUKA U €ro pojib B OPraHU3Me CaMoOK.

19.  T'opMOHOMIBI KeyJOYHO-KUIIEYHOTO TPAKTA.

20.  HeiiporopmMoHsl: THCTaMHH, CEpOTOHHH, alle€TUIIXOJIMH.

21.  Ha3zoBuTe OCHOBHBIE YIIIEBOABI KOPMA U OPTaHU3Ma KUBOTHBIX.

22.  OcHOBHBIE 3TaIlbl IEPEBAPUBAHUS YITIEBOJIOB KOPMA Y MOHOTACTPUYHBIX JKUBOTHBIX.

23.  OcobeHHOCTH TIepeBapyBaHUs YTICBOJAOB KOPMa Y )KBAYHBIX KUBOTHBIX.

24.  Buzpl OpoXeHHUs YITIEBOJIOB B IpeDKENyAKaX Yy jKBauHbIX >KUBOTHBIX.COCTaB U Mexa-
HU3M Jie-cTBUs dochaTHOoM OyhepHOIl CUCTEMBI.

25.  CocrtaB U MEXaHM3M J€HCTBUS TeMOTIIOONHOBON Oy(QepHON CHCTEMBI.

26. BopmopacTBoprMbie BUTaMHUHBI Tpymiibl B: ¢u3nonorndeckas poib, THIIO - , TUTIEPBHTA-
MHHO3bI, CyTOYHAs! TOTPEOHOCTD ISl Pa3IMYHBIX TPYII KHUBOTHBIX.

27. AckopbunoBas kuciota 1 ButaMuH K. CoBmMecTHast poJib ISl OpraHu3Ma.

28. AHTUBHUTaMUHBI.

29. Poine MeTabonm3ma I )KUBBIX KIETOK.

30.  Pacmeruienue yriaeBoJ0B B MUIEBAPUTEIBHOM TPAKTE )KBAYHBIX KUBOTHBIX.

31.  Pacmeruienue yriaeBo OB B MUIIEBAPUTEIBHOM TPAKTE HEKBAYHBIX KHUBOTHBIX.

32.  Kcenobuoruku. OGpa3oBaHue U IETOKCUKALIUS B OpraHU3Me.

33.  T'opMOHBI KOpBI HAAITOYEYHUKOB.

34.  MexaHu3Mm 00pa3oBaHUs YHEPTUN B MUTOXOHIPHUSX.

35.  buoxumuyeckuii cCOCTaB MOJIOKA.

36.  buoxumus MbIIEYHOH TKaHU.

37. buoxumMust HepBHOM TKaHM.

38. buoxumus nouek. Yrunusauus NHz B OpHUTHHOBOM IUKIIE.

39.  Poub nieveHU B JCTOKCUKAIIMH BPEIHBIX BEIIECTR.

40.  OOMEH rOpMOHOB B TIE€YCHH.

41. OOMeH BUTaMHHOB B TICUCHH.

42.  IlumeBapurenbHbIE TOPMOHBI.

43.  T'OopMOHBI )KHUPOBOW TKaHH.



44,  Kapuutun. OOpa3oBaHue B OpraHu3Me, JAONOJHHUTEIbHbIE HCTOUYHUKH, OMOJIOTHYecKas
pOJIb.

45.  Kpearunun. KimoueBoii mokasatens pabOThl OYEK.

46. DYHKIUS KETIHBIX KUCIIOT.

47.  Antnokcuaantsl IlpaBaa u mud.

48.  Tlento30 — dochaTHBIN MUKI: MEXaHU3M PeaTH3allid U OMOJIOTHYECKas POJIb.
49.  OoOpazoBanue NH3 B opranusme.

50.  Ilonw3a u Bpen XosecTepuHa Uisg OpraHu3Ma.

ol. buoxumus cBUHOrO caa.

52. MukponsieMeHThl B OpraHusMe >KMBOTHBIX. [loTpebieHue u HakoIUleHME B OpraHax u
TKaHSIX.

53.  Perynsauus oOMeHa MUHEPAJIOB B OpraHU3Me KHUBOTHBIX.

54.  Perynsuus BOJHOTO 0OOMEHa B OpraHU3Me KUBOTHBIX.

55.  TI'nuenmue GenkoB B XKKT KuBOTHBIX.

56.  MexaHU3MbI HEUTpAIU3AIUH ITPOYKTOB THUCHHUS Y )KUBOTHBIX.

57.  KeroHoBble Tema. Mexanu3m o0pa3oBaHusi U OMOJIOTHYECKas POJIb.

Tembl, BLIHOCHMbIE HA CAMOCTOSITEIbHYIO IPOPAGOTKY:

— TeMbl, BBIHOCMMbIE HA CAMOCTOATEIbHYIO MPOPAGOTKY:

1. Bydepnsbie cuctembl KpOBH.

2. Uro Takoe nqucnepcHas cucrema? [IpuBeaure npuMepsl JUCIEPCHBIX CHCTEM.

3. HazoBute 0CHOBHBIE CBOMCTBA KOJIOUIHBIX PACTBOPOB, PACTBOPOB BEICOKOMOJIEKYIISIPHBIX

BEIIECTB, MUKPOJAUCIIEPCHBIX CUCTEM (CYCIIEH3UM, SMYIIbCUI).

4. TloBepxHocTHbIe siBeHHA. CyITHOCT U BUABI aicopOunu. [IoBepXHOCTHOAKTHBHEIE BElIe-

ctBa. ['mapoduabHOCT ¥ THAPOPOOHOCTH MaTEPHAIIOB.

5. CBoiicTBa pacTBOPOB BHICOKOMOJICKYJISIPHBIX BEIIECTB HA IIpUMEpPE OCIKOB.

6. CycrieH3uu, YMyJIbCHH, a9PO30JIH B )KU3HU KUBOTHBIX, UX MTPAKTHUECKOE 3HAUCHHUE.

7. T'OpMOHBI TOIKEITYIOUHOM KeTe3bl (HHCYJIUH, TIIIOKAroH, IMTIOKAWH, BATOTOHHH), UX TIPH-
pona.

8. buonormueckoe AeiicTBUE TOPMOHOB SIMYHUKOB. [ [puMEHEHNE MX CHHTETHYECKHX aHaJIOTOB
B )KMBOTHOBO/ICTBE U BETEpUHAPHON MEJUIIMHE.

9. T'opMOH KenToro Teja SUYHUKA U er0 POJIb B OPraHU3Me CaAMOK.

10. T'opmMOHOM[IBI KETYAOUHO-KUILIEYHOTO TPAKTA.

11. He#iporopMoHbI: THCTaMHUH, CEPOTOHHH, al[eTHIIXOJIHH.

12. Ha3oBuTe OCHOBHBIE YIJIEBO/IbI KOPMA U OpraHU3Ma KHUBOTHBIX.

13. OcHOBHBIE 3Tarbl IEpeBapUBaHIS YTICBOAOB KOPMa Y MOHOTAaCTPHYHBIX JKUBOTHBIX.

14. OcobenHoCTH NepeBapuBaHMs YIIIEBOJAOB KOPMa Y KBAYHBIX KHBOTHBIX.

15. Buabl OposkeHUs YIIIEBOIOB B MPEDKETYAKAX Y KBAUYHBIX )KHBOTHBIX.

5.2. Kontpoab camocTosiTeIbHOI padoThl
Aymutopras CPC Bkito4aeT HCMOJIb30BaHUE CHEIMATM3UPOBAHHBIX JUCIUIEHHBIX KIIACCOB
JU1sl BBITTOTHEHUsT oTnenbHbIX BUaoB CPC, tectupoBanue u ap. (YuransHeiil 3am u Ayn. 213)
Breaynuropnas CPC BkIII04aeT, B YaCTHOCTH, CJIEYIOIIUE BUJIbI ACITEIbHOCTH:
- npopaboTKy y4yeOHOro martepuaina (10 KOHCIEKTaM, y4eOHOM M Hay4HOH JuTeparype,
AIIEKTPOHHBIX YU4EOHBIX PECYpPCOB);
- U3y4eHHE TEM TEOPETHYECKOTO Kypca, 3alJIaHMPOBAaHHBIX IS CAMOCTOSATEIBHOTO OCBOE-
HUS;
- HAaIlITUCaHUC pe(bepaTOB 1 BBICTYIUICHHA C JOKJIagaMHW Ha MPAaKTUYCCKUX 3aHATUAX.
OreHka pe3ysIbTaTOB CaMOCTOSITEIbHOM pabOThl OPraHU3yeTcs B COOTBETCTBUH C JEUCT-
BYIOIIIEH B aKaJIeMHUH OATbHO — PEUTHHTOBOW CUCTEMOM CIIEAYIOINUM 00pa3oMm:
- KonTponbsHbIe paboThl, YCTHBIE ONPOCHI, KOJJIOKBUYMBI.
- Brictyninenue u 3amura pedepara.



B mporiecce moAroToBKM K 3aHATHIO, KOHTPOJIBHON paboTe, KOJUIOKBUYMY MJIH JOKJIAIy Mpero-
JaBaTellb KOHCYJIBTUPYET CTYACHTA, IOMOraeT 0ojiee MOJIHO U TITyOOKO M3YyYUTh 3aJaHHYIO Te-

My.

5.3. YueOHo-MeTOAMYECKOE 0OOecleyeHHe CaMOCTOATEILHOH padoThl

[Tpu BBINIOJIHEHUU CAMOCTOSITENILHOM pabOThl PEKOMEHAYETCS] UCIOIb30BaTh OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATYPy, METOANYECKHE YKa3aHHs U pa3pabOTKU Kadenpsl, yka3aHHbIEC B
n. 6.1. — 6.6.

JUJ1s1 BBITIOTHEHUS CTYIGHTAMH CaMOCTOSITEIbHON paOOThl HE PEAYCMOTPEHO METOIUYECKUX
pexoMmeHanuii U ykazanuil. Ha nmabopatopHo — mpakTUYeCKUX 3aHATHSAX CTYACHTHI MOJy4YaroT
WH/IMBUyaJIbHBIC 33JJaHUS U BBIOTHSIOT UX K CICIYIOLIEMY 3aHATHIO:

B cooTBeTrcTBUM € KaleHJApHO - TEMAaTHYECKUM IUJIAHOM OCBOCHHS AMCLUMILIUHBI 10 BbI-
OpaHHO# TeMe MOATOTOBHTH KPaTKOE COOOIEHHE ¢ Mpe3eHTanueil. B mpomecce moaroTroBku k
BBICTYIUICHUIO U 3aHATHUIO TMPEIO0IaBaTelb KOHCYJIbTUPYET, HANIPABISAET CTyEeHTa, TOMOraeT 60-
Jiee KpacoyHO U MHTEPECHO PACKPHITh 3a7aHHyl0 TeMmy. AynuropHas CPC BkitouaeT UCHoJb30-
BaHUE CIICIUAIM3UPOBAHHBIX JIUCIUIEMHBIX KJIacCOB JUIsl BBHINOJHEHUS OTAeabHBIX BU0B CPC.
Bueaynuropnas CPC Bxito4aer, B 4aCTHOCTH, CIEAYIOIINE BUABI JEATEIHHOCTH:

- IpopaboTKy y4eOHOro MaTepuana (COCTaBIeHHE KOHCIIEKTOB yueOHOM U HAyYHOH JHUTepa-
Typhl, paboTa C 3JICKTPOHHBIMH YUCOHBIMH PECYPCAMH);

- U3y4eHHUE TEM TEOPETHUYECKOTO Kypca, 3aljIaHUPOBAHHBIX U CAMOCTOSATEIHLHOIO OCBOE-
HUS;

- HarucaHue pedepaTtoB U BBICTYIUICHHUS C IOKIAaMU Ha IPAKTHUECKUX 3aHATHSIX.

6. YYHEBHO-METOJUYECKOE U HTHO®OOPMAINMNOHHOE OBECIHEYEHUME JIUC-

NUAIIJIMHBbI (MO Y JIS)

6.1. OcHoBHast yueOHasl IMTEPaTypPa, HEOOXOAUMAS 11l OCBOCHUS JUCIHUILINHBI

1) Buoxumust )KHBOTHBIX: 1o pea. A.B. UedeTknna, y4eOHUK ISl CTYJ. 300MH)KEHEp.H BETe-
puHapH.}-TOB C.X.BYy30B. - M.: Bricmias mkona,. 1982 1. 511c.

2) buonornveckast xumusi: yueOHUK [DnekTponHbiid pecype] : yueo. / A.JI. Taranosuu [u mp.].
— DIeKTpoH. JgaH. — MunHck : "Bpmmoitmas mkona", 2016, — 671 c.
https://e.lanbook.com/book/92450 — 3ari. ¢ skpaHa....

6.2. JlomosHUTe bHAsI yueOHAs JIUTEPaTypPa, HE0OX0IMMAast 115 0CBOECHMS AU CIHUIITHHBI

1) Xaswumos, H.3. Broxumusi )KHUBOTHBIX ¢ OCHOBaMHU (hu3KkosutonaHoi xumuu. Kaszanb, 1999. —
291 c.

2) buoxumus xuBotHbIX / A. Y. KoHoHCKkwHid. - 3-¢ u3.,iepepad. u poi. - M. : Konoc, 1992. —
526¢

6.3. Pecypcnol cetu « AHTEpHET», HEOOXOAUMBIE JI1 OCBOECHH S TUCIHUIITIMHBI (MOIYJIA)

1. Oobpa3oBarenbHblii noptan YHuBep B ¢ BuaeoNeKIUsIMU U HAYYHO-TIOMYJISIPHBIMU BHJIEO-
MaT epnanaMH 10 paSHHqHBIM eCTeCTBeHHOHayIIHI)IM JUCLUIIJIMHAM, B TOM 4YHUCJIC U XUMHNU
http://univertv.ru/video/himiya/

2. bubmmorexa BI'AY https://v-gau.ru/about/library/o-biblioteke.php?clear cache=Y

3. Enumnoe okxHO noctyna k oOpazoBarenbHBIM pecypcam http://window.edu.ru

6.4. MeToanueckue yKa3aHus J1Jis1 00y4aromMXxcsl 0 OCBOCHUIO M CHUILTUHBI (MOTYJIs)

1) [Ilanosanosa T.A., Ky3smuna T.A.. benku. Y4ye6Ho-MeToanyeckoe nocodue. MBaHoso,
UI'CXA, 2014, 32 c.

2) Cyo06orkuna W.H., lllanoBasioBa T.A. Buramunsl. iBanoBckas [CXA. um. akagemuka J[.K.
bensena, 2015 r. YuebHoe mocooOue.

3) Haymosa N.K. Komnouansie pactBopsl. PactBopst BMC HMBanosckas 'CXA. wum. aka-
nemrka /[ K. Bensepa, 2014. YueOHoe nmocoOue


https://e.lanbook.com/book/92450
http://univertv.ru/video/himiya/
https://v-gau.ru/about/library/o-biblioteke.php?clear_cache=Y
http://window.edu.ru/

4)

Haymoga N.K., Cy66otkuna U.H. 'opmonsl. Yueb.nmocobue ans camoct. pad. ctya. Ber.
u 300. MBanoso, UII'CXA - 2017. 28 c.

6.5. UndopmanuoHHbie CIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble /IJIsi OCBOCHUS JUCHMILIN-

HbI

(MmoayJs) (Mpu HEOOXOAMMOCTH)

1) DnexrponHo-OubIMOTEUHAs cucTeMa «Jlanby https://e.lanbook.com/ ;
2) Hayunas snextponnas 6ubnmoreka http://e-library.ru

6.6. [IporpamMmmHoe oOecniedeHue, MCIOJIb3yeMoe 1JI 0CBOEHH S JUCUMIIIMHBI
- OnepanonHas cuctema tuna Windows
- [TakeT porpamm o61iero nosb3oBanus Microsoft Office
- UnTepuer-6paysepsl

7. MATEPHAJ/IBHO-TEXHUYECKAS BA3A, HEOBXOIUMASA [JISA OCYHECTB-
JIEHHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUITJIMHE (MOAYJIIO)

/o

HaumenoBanue cnieruain3npoBaHHbIX
aynuTopuil, kabuHETOB, TabopaTtopuii u

mp.

Kpatkuit nepeyeHb OCHOBHOT'O 000pyA0BaHUs

«yuyeOHasi ayAuTopus, peTHa3HaAuYCH-
Has JUIs IPOBEICHUS 3aHATUN JICKLIK-
OHHOT'O THIIa.

YKOMIUIEKTOBaHa CIIELUaIN3UPOBAHHON (yueOHOM)
Mebenbi0, HabopOM JEMOHCTPAIIMOHHOTO 000pyI0-
BaHUS U NEPEHOCHBIMU Y4€OHO-HATJISATHBIMHU TTOCO-
OusMu, oOecreynBarOIIUMU TEMAaTUYECKUE WILTIO-
CTpaIiif, COOTBETCTBYIOLINE paboyeil mporpamme
JUCLUIUIMHBL, a TaKKe TEXHUUYECKUMH CpPEICTBAMU
00y4YeHHsI: CTAlMOHAPHBIM MYJIbTHMEIHHHBIM TIPO-
eKTOpPOM, IIOPTaTUBHBIM KoMIbloTepoM Tuna «Ho-
yTOYK», CTAlMOHAPHBIM Pa3JBUKHBIM DKPAHOM).

«YueOHas ayauTopuda i1 IpOBCIAC-
HUS 3aHATHU CCMHUHApPCKOI'0 THUIIA, OJIA
TpyHnIoBbIX W HWHAWBUAYAJIBHBIX KOH-
Cyan&IIHfI, JJI1 TCKYIIECTO KOHTPOJIA U
HpOMG)KyTO‘-IHOﬁ aTTeCTalumn»

CrnenumanusupoBanHas (yueOHas) meOenb, mepe-
HOCHBIE TEXHUYECKHE Cpe/CcTBa 00ydeHUs (MPOEK-
TOp, HOYTOYK, 3kpaH). ductmmisropsr J2-4-2wm,
CYIIWJIbHBIN TKad, BOASHBIE OaHU, KOMILJIEKTHI
1ab0paTOPHON XUMUYECKON TOCY/IbI, TUTUTKA dJIEeK-
TPUYECKasL.

«Y4eOHast ayTuTOpus IJIs TPOBEACHUS
3aHSATUN CEMUHAPCKOTO THUTIA, JJIS
TPYNIOBBIX U WHIAUBUAYAIbHBIX KOH-
CyJIbTAIIMM, JIJIST TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALUN».

CnenuanusupoBaHHas (y4deOHasi) MeOenb, mepe-
HOCHBIE TEXHUYECKHE CpelicTBa 00ydeHus (Mpoek-
TOp, HOYTOYK, 3KpaH). BbITsDKHBIE mMmIKadbl, aAuC-
TuaTop, Becbl TexHudyeckue BJITK-500, tepmo-
crat, ¢orosnekrpokonopumerp OPIK — KOK-2,
HITaTHUBBI J1a0OpaTOpHbIE, HAOOPHI JIJIs1 TATPOBAHUS,
MydenabHas neys.

[Tomemenne aAJjist CaMOCTOSATENBHOM pa-
OOTHI

YKOMIUIEKTOBAHO CHEIUATM3UPOBAaHHON (yueOHOM)
MeOenblo, OCHALIEHO KOMITbIOTEPHOHN TexHUKOH (15
I1IK) ¢ BO3MOXHOCThIO TOJKIIOUeHHS K cetu "HH-
TepHeT" u 00eCreYeHo AOCTYNOM B 3JIEKTPOHHYIO
nH(pOPMalMOHHO-00pa30BaTeNbHYIO Cpeay oOpra-
HU3AIMH, IPUHTEPOM, 3 CKaHepaMu



https://e.lanbook.com/
http://elibrary.ru/defaultx.asp

IIpunoxenne Ne 1

K pado4eil nporpaMmme no JucHuIinge (MO1yJ0)

®OH/I OHEHOYHbIX CPEACTB 1O JUCHUIIVIMHE (MOAY JIIO)

1.1. Ounas,3a0unasn gpopma:

« buosornyeckast XuMus )»
1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA TAHHOM JTale

udp u HaumeHo-
WNunukatop(pl) TOCTKEHMS KOMIETeHITNY / Ioanu- | Popma | OrieHOoUHBIE cpe-
BaHUE KOMIIECTEH- x
- pyeMBIE pe3yIbTaThl 00yUYCHHS KOHTPOJIA CTBa
1 2 3 4
KomMmiekTsl Tec-
NA-1opk-2 AeMOHCTpUpYET 3HAaHHE OCHOBHBIX 3aKO- TOB, 3aJIAHUS JJIT
HOB M METOJIOB HccienoBanmii ectecTBeHHBIX HayK |K, YO, T, |KoHTpoOIBHBIX pa-
JUTSL peIlieHus 3a/1a4 Mpo(ecCuOHATLHON AeSITeIbHO- |P | 00T, KOJUIOKBUY-
CTH. 9, 3-it cem |[MoB. Komriekt
SK3aMEHAITMOHHBIX
OIIK-2. BOIIPOCOB
Criocoben mpume- KommnexTs! Tec-
HATH OCHOBHBIC TOB, 3aJIaHUS IS
N-20mx-2 cnionb3yeT 3HaHNS OCHOBHBIX 3aKOHOB U
3aKOHBl M METOJbI . YO, T, KOHTPOJIbHBIX pa-
N METOJIOB HCCIICOBAaHUI €CTECTBEHHBIX HAYK IS
HCCIIEIOBaHMI  €ec- N BJIP, K, D, |60T, KOJUTIOKBHY-
penieHns 3a1a4d npoecCHOHATEHON eI TeTbHOCTH. .
TECTBEHHBIX HayK 3-ii cem MoB. KomrutekT
JUTSL peteHust 3a71a4 SK3aMEHAITHOHHBIX
npodhecCHOHATBHON BOIIPOCOB
JeSITeILHOCTH KomriekTsl Tec-
TOB, 3aJIaHUS JIJIA
W-3omnk-2 [Ipumensier ocHOBHBIE 3aK0HBI U MeToabl |YO,T, KOHTPOJIbHBIX pa-
HCCIIEIOBAHUI €CTECTBEHHBIX HAYK [IJIs1 PELIECHUS BJIP, K, D, |60T, KOJUIOKBHY-
3aJ1a4 Mpo(heCCUOHATBHOMN IEATEIBHOCTH. 3-ii cem MoB. KomrutekT
SK3aMEHAITMOHHBIX
BOIIPOCOB

* Vrasvisaemces ¢hopma koumpons. Hanpumep: YO — yemuwiii onpoc, K — konanoxeuym, T — mecmuposa-
Hue, P — pepepam, /[ — doknao, K3 — ketic-3a0aua, 3 — sx3amen.

2. Iloka3aTeiM M KPUTEPUH OLEHMBAHHMA C(POPMHMPOBAHHOCTH KOMIIETEHIUH HA JaHHOM
Jramne ux (POpMUPOBAHUSA

IToka3ate-
I

Kpurepuu onennBanus™

HCYAOBJICTBOPUTEIHLHO

Y/IOBJIETBOPUTEIHHO

XOpOIIO

OTJIMYHO

HC 3a4TCHO

3a4TCHO

IMomHOTA
3HAaHUHI

YpoBeHb 3HAaHUI HH-
xKe MUHHMAJTBHBIX
TpeOOBaHUM, HMeIH
MECTO TpyOble OIINO-
KH

MuHUMaNeEHO  JOITyC-
THMBI YPOBEHb 3Ha-
HUM, TOMYIIEHO MHOTO
HerpyObIX oMOoK

YpoBeHb 3HaHUH B
o0beMe,  COOTBETCT-
BYIOIIIEM MpOorpamme
MOJATrOTOBKH, JIOIYIIE-
HO HECKOJIbKO Herpy-
OBIX OIMIMOOK

3HaHUH B
COOTBETCT-
nmporpamme
oe3

YpoBeHb
o0beMme,
BYIOIIIEM
MTOJATOTOBKH,
OIIMOO0K

Hanuuue
YMEHHH

Ilpu pemieHnn crtaH-
JapTHBIX 3a7a4  He
MIPOIEMOHCTPHUPOBAHBI
OCHOBHBIE  YMEHWI,
WMEIH MECTO TpyOble
OIIIHOKY

[IponemoHncTpupoBa-
HBI OCHOBHBIE YMEHUS,
PEIICHbI THUIIOBBIC 3a-
Jadd C HerpyobIMH
omnOKaMH, BBINOJIHE-
HbI BCC 3aJlaHUs, HO HE
B [TOJIHOM 00beMe

IIponemoHcTpupoOBa-
HbI BCE OCHOBHBIC
YMEHHsI, PEIICHBI BCE
OCHOBHBIC 33JIa4Hl C
HerpyObiMH  OIIHOKa-
MH, BBIITOJIHEHBI BCE
33JaHUsl B TOJHOM
00beMe, HO HEKOTO-
pBI€ C HEJIOUETaAMH

IIponemoncTpupoBa-
Hbl BCE OCHOBHBIC
YMEHHUSI, pElIeHBI BCe
OCHOBHBIC 3JIa4d C
OTICIBHBIMH HECyIIe-
CTBCHHBIMH  HeEJ[0Ye-
TaMH, BBITTOJIHEHBI BCE
3aJaHds B  IOJHOM
o0beme




Hanmnuue |I[Ipm pemenunn cran-|MMmeercs muHHMans-|IIpogemoncTpupoBa- (I[IpogemoHCcTpupoBa-
HAaBBIKOB |MApTHBIX 3aJa4 HE|HbIiI HAa0Op HABBIKOB|HBI 0a30Bble€ HABBIKM|HBI HABBIKH TIPH pe-
(BnageHue |IPOAEMOHCTPUPOBAHBI [[UI1  PEIICHUS CTaH-|IpXM pPELICHUH CTaH-|IICHHH  HECTaHAapT-
OTMBITOM) |0a30BbIC HaBBIKY,|JAPTHBIX 3aJad C He-|JapTHBIX 3aJad C He-|{HbIX 3amad 0e3 omIu-
MMEIH MECTO TPYyOBIe|KOTOPBIMH HEI04YeTa-|KOTOPHIMU HeZo4eTa-|00K U HEJOUYETOB
OITUOKHN MU MU
Xapakre- |Komnerenuus B mon-|ChopmupoBannocts |(ChopmupoBannocts  |ChHopMHUPOBaHHOCTD
pUCTHKa |HOM Mepe He COPMHU-|KOMIETEHIIMH  COOT-|KOMIIETEHIIMU B [[EJIOM|KOMIIETEHIIMU TIOJHO-
chopmu- |poBaHa. VIMEOIMNXCSI|BETCTBYET MHHHMAllb-|COOTBETCTBYET TPEOO-|CTBIO  COOTBETCTBYET
POBAaHHO- |3HAHW, YMEHHH, Ha-|{HBIM  TpeOOBaHWSIM. BaHHAM. VIMeErOmuXcs | TpeOOBAHHSIM.
CTU KOM-|BBIKOB HenocTaTouHo|[IMeromuxcs 3HaHUM,|3HAHUHM, yMeHUH, Ha-Meromuxcs 3HaHUM,
METEHUUHU |71l PELIEHUsI IPAKTU-|YMEHUN, HABBIKOB B|BBIKOB U MOTHBALIMM B|YMEHUM, HABBIKOB H
geckux (mpodeccro-|tienom JIOCTATOYHO |EJI0M JIOCTaTOYHO|MOTUBALlM B IOJHOU
HAJIBHBIX) 337124 JUISL pEeLeHUs] MPaKTH-|IUI1 pEeUIeHUs] CTaH-|Mepe JOCTaTOYHO s
yeckux (mpodeccHo-|TapTHBIX  MpakTHYe-|pelleHUs]  CIOKHBIX
HaJTbHBIX) 3a7ad, HO|CKHX (mpodeccro-|mpakTHUecKux  (Tpo-
TpeOyeTcsa  JOMOJIHU-|HATBHBIX) 33124 (deccuoHaNbHBIX) 3a-
TeNbHasg IpakTHKa IO Jaq
OOJBIIMHCTBY  TpaK-
TUYECKUX 3a]a4
YpoBeHb
chopmu-
POBaHHO- Huszkuit Huxe cpennero Cpennuit Bricokuii
CTH KOM-
MEeTEHITUI

* [Ipenooasamens enpage usmeHums kpumepuu oyerugarus 8 coomgeemcmsuu ¢ ®I'OC BO u ocobenHo-
cmamu OIOII.

3. OneHo4YHbIE CPeACTBA
[To HIKEPUBEICHHOI CXeMe MPHUBOJISTCS THIIOBBIC KOHTPOJIbHBIC 3aJaHUsI HJIH WHbIC Ma-

Tepuabl, HEOOXOAUMBIC TSI OLICHKU 3HAHWUM, YMEHUMN, HABBIKOB U (MJIM) OMbITA JAESTEIHHOCTH,

XapaKTepU3YIOLUIMX COPMUPOBAHHOCTh KOMIETEHIIMI HA TaHHOM dTarie (cM. Tabnuiy 1).

3.1. Bonpocsl 1J1s1 NpOBeieHUs1 YCTHBIX ONPOCOB M KOJUIOKBHYMOB 110 TeMaM
3.1.1. Bonpocsl o Teme «benku, nenmuovl, HyK1eUHOGbLE KUCIOMBbLY.

agrwbdE

MPOUCXOJISIIEMY B TAKOM PACTBOPE HA TPUMEPE SPUTPOLIUTOB.

B©Ooo~No®

0.

B kakux pacTBOopax MpoOUCXOIUT MJIA3MOIH3?
HepeLH/ICJ'[I/ITe HOHBI, BXOOAIIINE B COCTAaB BHEKJIETOYHOU KUOKOCTH.
UTo BXOJUT B COCTAB KJIETOYHOM KUJIKOCTHU? (IEPEUUCITUTDH BEUIECTBA U OHBI).
UTto Takoe M30TOHUYECKUN pacTBOp?
Kakwue BelecTBa UCIONB3YIOTCA B BETEPUHAPHOU MPAKTHUKE ISl IPUTOTOBICHUS (pU3mO-

JOTHYECKHUX pacTBOpoB? Kakne KOHIIEHTpauu OHU UMEOT?

11.
12.
13.

JKU3HU JKUBOTHOTO?
14. K yvemy MOXxeT npuBecTH cmenieHne pH Ha 1 eaMHUIlY KUCIOTHOCTH?
15. Jlate onpenenenue anuao3y. Kakue tumel ero Bam n3BecTHBI?
16. Jlats onpenenenue ankano3ly. Kakue tumsl ero Bam n3BecTHb1?

AHTHANYPETUYECKHI TOPMOH. MeXaHu3M ero BhIpaOOTKH.
OyHKIMY TOPMOHA aJIb/IOCTEPOHA, T/I€ OH BbIpabaThIBaeTCs?
B kakoM mpeziene MOXKET CMEIAThCsl KUCIOTHOCTh Cpefibl 6€3 0COOBIX YIpo3 370pPOBBIO U

Kaxkoe BeniecTBo SABISETCS OCHOBHBIM PACTBOPUTEIIEM B JKHUBBIX cCHCTEMAX?
Uro u3yyaeT Hayka OMOXUMUS?
Kaxue ncrounuku Boasl 1)1 opranu3Ma Bel 3Haere? Ilepeuncinre, ¢ MOSCHEHUSIMU.
JlaTb oIpeieIeHue 0OCMOCY U OCMOTHYECKOMY JIaBICHHUIO.
PacTBOpBI ¢ Kakol KOHLEHTpalMeld NPUBOIAT K muronu3y? JlaTe Ha3BaHME IpOLECCY,




17. IlpyuuHBI ¥ TOCIEACTBUS META00INYECKOTO allKajo3a.

18. [Ipu4uHBI ¥ TOCIEICTBHS IBIXATEIIBHOTO aJTKaio3a.

19. IIpruuHBI ¥ TOCIEACTBUS META0OIMYECKOTO alu/103a.

20. IIpuunHBI ¥ MOCIIEACTBUS ABIXaTEILHOTO alk/103a.

21. IlepeuncnuTte (C MpUMepamMH U MOSCHEHUSIMHU ) OCHOBHBIC (PYHKIIMU OEIKOB B OpraHU3ME.

22. JlatiTe knaccudUKaIyio 0EIKOBBIX MOJIEKYII 10 HECKOJIBKHM MPU3HAKAM.

23. Uro Takoe nmpocreTnyeckas rpynmna? B kakom kiiacce 6eKOB OHA IPUCYTCTBYET?

24. Kakoe BeIeCTBO BBINOJIHAET POJib MIPOCTETUYECKON Ipynbl B pochonporenHax?

25. Kakoe BeIecTBO BBIMOIHSAET POJIb MPOCTETHYECKON TPYIIIBI B HYKJICONPOTeHHaX ?

26. Kakoe BeI1ecTBO BBINOJIHAET POJIb IPOCTETUYECKON IPYIIIBI B IIIMKOIPOTEUHAX?

27.Ha xakyl0 XMMHUYECKYIO CBsI3b SIBJIETCS KadecTBeHHOW buyperoBas peaxuusa? Kakoii
L[BET IIPH 3TOM MPOSIBIIAETCS U IIPU BO3AEHCTBUM KaKOIro peareHTa?

28. Ilepeuncnure, KOMIIOHEHTHI KAKMX BELIECTB BXOAT B COCTaB JMIONPOTen0B? B cocras
KaKMX CTPYKTYPHBIX €MHHUL BXOAAT 3TH BellecTBa?

29. Kakuie XUMUYECKHE CBSI3U XapakTepHbI s || CTpyKTyphI OEIKOBBIX MOIEKYI?

30. Kakue xumMuueckue cBsi3M XapakTepHbl Ui | CTpyKTypbl O€IKOBBIX MOJIEKY?

31. Kakue xumudeckue cBsi3u xapakrepssl 1 |1 cTpykTypbl O€IKOBBIX MOJICKYI?

32. Kakue xuMudeckue cBsi3u xapakTepHsl A |V cTpyKTypbl O€TKOBBIX MOJIEKYI?

33. Yro Takoe HyKJIeO3u1?

34. Yrto takoe HykiI€OTHA?

35. Kakue GpyHKIMY HYKIEHHOBBIX KHCIOT BaM n3BecTHBI?

36. [lepeuncnure GyHKIUN HYKICOTHUIOB.

37. Yro m300pakeHO HA PUCYHKAX?
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38. Kakoii coctaB 1 MeXaHu3M JAEUCTBUS Y THAPOKapOOHATHOM OydepHoil cuctembl?

39. Kaxkoii coctaB 1 MEXaHHU3M JCHUCTBUS Y TeMOTIIOONHOBOH OydepHOi crucTeMbl?

40. Kakoif coctaB 1 MexaHU3M AelcTBUS Y GocdaTHOM OydepHOi crucTeMbl?

41. Tlepeuncnure GpakTOpbl, BIUAIONIME HA IEHATYpaIHI0 OETKOBBIX MOJIEKYIL.

42. KakuMm o0pa3zom peanusyercst oOpaTuMas IeHaTypalus U B pe3yabTaTe yero oHa MOXKET
OBITH CHSITA?

43. B yeM oTnuuue mpoTenHOB U mpoTenoB? [IpuBenuTe mpuMepsl BELIECTB M3 KaXI0To
KJacca.

Tema 2 ®epMeHTHI
1.YTo 03HaUaIOT TEPMHUHBI «PEPMEHTBI» U «IH3UMBbI»?



2.KakoBa npuposa ¢epMeHTOB U UX OCHOBHOE MpeHa3HaueHHE?

3.01HO- U ABYXKOMIIOHEHTHBIE epMeHTHI. [loHsTHE anmodepMeHT, KohepMEeHT B X0JI0hEePMEHT
(akTUBHBIN (hepMEHT).

4.I'te 1 o Kakou CXeMe OCYIIECTBIISIETCS OMOCHHTE3 (ePMEHTOR?

5.IlonsTHE O KJIETOYHOH JoKanmu3auu GpepmeHToB. Kakue hepMeHTh pa3MeIieHbl B MUTOXOH/I-
pusix, pubocomax, UTOIIIa3Me U SApe KIETOK?

6.13 kakux marepuanoB (CbIpbe) MONYHYalOT (PEPMEHTHI M KaKue MPHUEMbl U METOJIbl UCIIONb3Y-
10TCs?

7. KakoB TemmeparypHbIi ONTUMYM JEHCTBHS (PEPMEHTOB M YTO TAKOE TEPMOJAOMIBHOCTh U
TEPMOCTAOMIILHOCTH?

8.Kak BiMseT akTUBHAs peakuus cpeibl Ha AearesnbHOCTh (pepmentoB? IlpuBeaure onTuMym
PH nnst pepMEHTOB CIIIOHBI, KETyJOYHOI'O COKA U COKa MOJDKETYA0UYHOM Kee3bl.

9. Cneunduvnocts aeicTBust ¢pepmeHToB. [loHATHE O TPYNIOBOW M WHAWBUIYAIBHOW CIELIH-
¢uuHOCTH. DHTEpONENTHAA3A KAKON TUI CIeU(PUIHOCTH y JaHHOTO (pepmeHTa?

10. AktuBatopsl pepMeHTOB. [IpuMeps! ciennruyeckux 1 HecTienn(PUIeCKUX aKTHBATOPOB.

11 Maruburops! pepmeHTOB. [IprMepbl KOHKYPEHTHBIX U HEKOHKYPEHTHBIX HHTHOUTOPOB.

12. ITonsATHE «aKTHBHOCTH (hepMeHTa». Kak BbIpakaeTcst U onpeensercss akTUBHOCTh (pepMeH-
TOB?

13. YUto Takoe 00paTUMOCTh JEHCTBUS (PEPMEHTOB?

14. Kakue coeqMHEeHUs Ha3bIBAIOTCS KOYEpPMEHTaMH U KaKUMHU CBOMCTBAMU OHU 00J1aAat0T?

15. HazoBuTe 0CHOBHBIE KO()EPMEHTHI - MPOU3BOAHBIC BUTAMHHOB.

16. Pactmudpyiite HAJT', HAI®", ®MH, ®AJT, TIID, KoA.

17. Yto Takoe LMTOXPOMBI M KAaKOBa UX POJIb?

18. JlaiiTe mosicHeHHUS n30(epMEHTaM.

19. Ilonstre o0 sHepreTuueckoM Oapbepe, SHEPTrUU aKTUBALMU M CKOPOCTH (PepMEHTATUBHOMN
pEaKIHH.

20. Yto Takoe akTUBHBINA LIEHTP MOJIEKYJIbI pepMeHTa?

21. OcHoBHbI€ 3Tanbl JeiicTBUS (pepMeHTa 110 TeoprH (PepMEHTATUBHOTO KaTalau3a.

22. IMpunmuns! knaccuuKamuu U HOMEHKIATYpbl (hepMmeHToB. Ha30BHTE OCHOBHBIE KIIACCHI
(bepMeHTOB.

23. JlaiiTe XapakTEpUCTUKHU OKCUPENYKTa3aM U Ha30BUTE OCHOBHBIE UX MPEJCTaBUTENEH.

24. JlaliTe XapaKTEPUCTUKY KJ1acCy TUPOIIA3BI.

25. HanumuTe peakuuy AeMCTBUS TMNIa3bl HA KUPBI, IPOTEa3bl Ha OEJIKHU, aMuiIa3bl Ha Kpaxmall.
26. Ilonsarue o npodepMeHTAaX.

27. IlerncuHOTEH U TPUIICMHOTEH BbIpaOaThIBAIOTCA B KIJIETKAX CIU3UCTOM 00OO0JOYKU B HEAKTHB-
Hol ¢opme. [Ton BiussHUEM KakUX (PaKTOPOB OHU TEPEXOJIAT B AKTUBHOE COCTOSIHHE?

28. Hanumure cxeMy pacliemieHus! yrieBOI0B, IPOTEUHOB U JMIHJIOB KOpPMa MOJ BIUSHUEM
(epMEHTOB MMILEBAPUTENBHBIX COKOB B JKEIYJAOYHO-KUIIEYHOM TPaKTe y MOHO- U MOJMIracT-
PUYHBIX )KUBOTHBIX. YKaXUTE POJIb MUKPOOPTaHU3MOB U X ()EPMEHTOB B 3TOM IIPOIIECCE.

29. ®epMeHTHI B MEAULIMHE U BETEPUHAPHUHU.

30. ®epMeHTHI B 300TEXHUHU ¥ OMOTEXHOJIOTHUH.

Tema 3 BUTaMHUHBI M TOPMOHBI

XuMHu4deckast IpupoJa 1 ICTOYHUKY BUTAMUHOB.

Buramun F. IIpupoaHbie uCTOUYHUKY, OMOIOTHYECcKas pojib U MPU3HAKK TMIIOBUTAMUHO3a.
OO6ume cBoiicTBa M OMOJIOTHYECKAs POJIb BATAMUHOB.

[ToHsATHA aBUTAMUHO3bI, THIIOBUTAMUHO3bI M THIIEPBUTAMHHO3BI.

AHTUBHUTaMUHBI.

Buramun A. Xumudeckas Mpupojia ¥ CBOMCTBA.

OcHOBHBIE IPU3HAKY TUIIO- ¥ aBUTAMUHO3a A y MOJIOJHSKA U B3POCIIBIX )KUBOTHBIX.
IIpupoaubie nctounnku ButamuHa A. IIpoButamun A — KapOTHHOUBL.

VYyactue BuTaMuHa A B 0OMEHE YIJIeBOJIOB, JIUMTUAOB, OCJIKOB.

CoNoOARWNE



10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

39.

40.
41.

42.
43.
44,

45.
46.
47.
48.

49.
50.

Ponb BUTamMuHa A 1 3peHus.

Butamun J[. OcHOBHBIE CBOICTBA U (DYHKITHH.

XuMHUecKasi MpupoJa U UCTOYHUKH Kanbiudepona. Cunrte3 ButamuHoB /12 u /13 B opra-
HU3ME.

IIpyn4uHBI ¥ IPU3HAKU PAXUTA, OCTEOMAJISILIUNA U OCTEONIOPO3a.

Burtamun E. XuMmnyeckoe ctpoeHue, cBOMCTBaA, IPUPOIHBIE HCTOUHUKHU U MOTPEOHOCTD HKH-
BOTHBIX B BUTaMUHE E.

[TpusHaky runo- U aBUTaMuHO3a E y )KUBOTHBIX.

Pone BuTamuna K B cBepThIBAaHUU KPOBHU.

AnTtuBrTamunsl K: tukymaposn, caunuiaoBast KUCJIOTA.

Buramun B1. Ilpu3naku runo- u aBuTaMuHO3a.

YyacTtue B oOMeHe u kopepMeHTHBIC (QYyHKIIMN BUTaMruHa B1.

Ponp Tnamunniupodocdara (TIID) B nexapOOKCHIHPOBAHUT

nipyBaTa u 00pa3oBanuu anetui — KoA.

Buramun B2. TIpusnaku rumno- u aButaMuHo3a. OiaBUHOBEIC (DEpMEHTHI.

Poinp u 3nauenne G®AJI.

Burtamun B3 (mantoTeHoBas KUcioTa), Kak coctaBHas dacth kKopepmeHnTa KoA. Poip are-
i KoA B akTHBaLMM KUPHBIX KUCIIOT.

Butamun B5 kak cocraBHas uyacTh KohepMeHTOB Omomorumdeckoro okmcienus (HAJT,
HAJI®™).

Buramun C. Xumudeckoe cTpoeHue U cBOMCTBa. [IpupogHbie HCTOYHUKH, TOTPEOHOCTD.
VYyacTtue B oOMeHe, T'HIo- U aBUTaMUHO3bI C.

Urto 03HauaeT TEPMUH «TOPMOHBI», TJI€ OCYIIECTBISAETCS UX CUHTE3?

KakoBa xumuueckas npupo/ia 1 kjiaccudukanus ropMOHOB?

HazoBure ocHOBHBIE OEJIKOBBIE TOPMOHBI, TJI€ OHU BbIpadaThIBatOTCA?

Kakue ropMoHbI OTHOCSTCS K TPYIIIE CTEPOUIHBIX TOPMOHOB U IJIE OHU CUHTE3UPYIOTCS?
[TenTuaHbIE TOPMOHBI U TOPMOHBI IIPOM3BOHBIE AMUHOKHCIIOT.

B kakux jxene3ax oHu obpa3zyrorcs?

KonnuecTBo U KOHIEHTpaLUs OTJIEIbHBIX TOPMOHOB B OPraHU3ME U BpeMs UX JEHCTBUS.
ITonsiTHE O MYCKOBBIX TOPMOHAX W TOPMOHAX UCIOJHUTEIAX.

UTO U3BECTHO O MEXAaHU3ME JIEUCTBUS TOPMOHOB?

['opmons! nepeaneit nonu runogusza (aneHorunodus). Ipupona u 6uonoruyeckoe aeiicreue
COMaTOTPOIMHA.

Ponp mponaktuHa, GOUTUTPONHMHA, TOTEOTPONHUHA, TUPEOTPOIIMHA, KOPTUKOTPOIHMHA, Mella-
HOTPOIIMHA.

["opMoHb! 3a1Hel 1onu runodusa, XuMUIecKas Mpupoaa U OHOJIOrHMYEcKoe JAeHCTBHE Ba30-
IIPECCUHA, OKCUTOLIMHA.

["opMOHBI IIUTOBUAHOM kKene3bl (TupeonHbIe). Ponb 1 3HaueHue oxa.

['unopyHkus (KpeTUHU3M, SHAEMHUYECKU 300) U runepyHkius (0azenoBa 00Jie3Hb) HIU-
TOBU/IHOM JKEJIE3BI.

["OpMOHBI TOAKENYOUHON *Kene3bl (MHCYJIHH, TIII0KaroH, JUMOKauH) U UX IpUpo/a.
MexaHu3M JIeficTBUS MHCYJIMHA U TJIFOKaroHa Ha yriieBOAHbIN 0OMeH.

.Caxapnsiii 1uabet. buonorudekast ponp uHcynuHa. [IpumMeHeHne B MeAUIIMHE U BETEpUHA-
pHH.

AHJPOTEHbI, XUMUYECKasl IPUPOa, OMOCHHTES.

buonoruyeckas pojb aHAPOT€HOB M UX IPUMEHEHUE B )KUBOTHOBO/ICTBE.

['opmonbI sMUHUKOB. [{UKITNIHOCTh OMOCHHTE3a SCTPOTEHOB.

buonoruueckoe neicTBuE TOpPMOHOB SIMYHUKOB. [[pMEHEHNE UX CUHTETUYECKUX aHAIOrOB
B )KMBOTHOBO/ICTBE U BETEpUHAPHON MEIUIINHE.

["'opMOH XenToro Tena sUYHUKA U €T0 POJIb B OPraHU3ME CaAMOK.

CrepouiHbIE TOPMOHBI HAIMOYEYHUKOB U UX Y4acTHE U BIMSIHUE Ha OOMEH BEILECTB.



51. AnpeHanuH U HOpaapEHAINH, IeHCTBUE UX HA OOMEHHBIE MPOIIECCHI, CEPACUHO-COCYIUCTYIO
CUCTEMY.

52. TlonsiTHe 0 TOPMOHOUAAX (ITAPATTOPMOHAX ).

53. buocuHTe3 MPOCTOrIaHIMHOB U UX OMOJIOTHYECKOE JIeHCTBUE.

54. T'opMOHOUBI XKENYTOUHO-KUIIIEYHOTO TPAKTA.

55. HeliporopMoHbl: THCTaMUH, CEPOTOHUH, allE€TUIXOJIMH.

Tema 4. O0MeH BelleCTB ¥ JHEPTUH

Cxema npixarenbHol 1ienu. PacckazaTh MexaHU3M JEHCTBUS U 3HAUCHHE.

buonoruueckoe okucieHUE IIIOKO3bI: 3HAYEHHUE U TIOCIEA0BATEIbHOCTh PEAKIIHA.

Oranel rnukonan3a. GepMeHTs!, y4acTBYIOLIUE B PEAKIIMSIX.

JHatb onpenenenue metabonusma. [IpuBeaure npumepsl.

Hatp onpenenenue anabonusma. [lpuBeanure npumepsi.

Jatb onpenenenue karabonusma. [IpuBenure npumepsl.

Jlatb onpenenenue riuvkorenesa. B uem ero 6uonoruyeckas poin? [lepeuncinure hakTopsl,
BJIMSIIOLIME HA ATAlbl CHHTE3a U IEPEUUCIUTE CTAIUU.

8. Uro HazpiBaercs rirokoHeoreHe3oM? Ilepedncinnre OCHOBHBIE HCTOYHUKH B OPTaHU3ME IS
HETO.

9. OO003Ha4YbTE OCHOBHBIE ITyTH MOCTYIUICHHUS M PACXOJOBAHUS TIFOKO3BI B OPraHU3ME.

10. OOBsICHUTH MEXaHU3M OKHCIUTENbHOTO (hocopunupoBanus. B uem ero gpusnonorunyeckoe
3Hau€HUE U IJI€ 3TOT MPOLECC MPOUCXOAUT?

11. O6bscHuTh MexaHu3M cyOcTpaTHOrO pochopunupoBanus. B uem ero ¢pusnonoruueckoe
3HAU€HUE U IJI€ 3TOT MIPOLECC MPOUCXOAUT?

12. Peakuuy OKUCAUTENBHOTO eKapOoKkcunupoBanus nupyBata. CoctaB MyabTU(HEPMEHTHOTO
KOMIUIEKCA M KOHEYHBIN MTPOAYKT 3TOW pEAKLIHH.

13. Huks TpukapOOHOBBIX KUCIOT. DTalbl, UX YYaCTHUKU U SHEPreTudecKuil 3pQexr.

14. ®duszunonoruveckas poas [[TK.

15. Bo3moxnbie npuuuHsl Hapymienus B padbote LITK u ux mocnencrausi.

16. OcHoBHbIe TUTacTHYEeCKHU 3HAYMMBbIe cyOocTaThl B LITK u myTn ux manpHeiiero pacxomosa-
HUSL.

17. Hanmumure nuknudeckue Gopmsl (PYyKTO3bI, ralakTO3bl, MAHHO3BI U TITFOKO3bI, 00pa3yo-
Irecs B )KUBBIX CUCTEMaX.

18. Kakoii pepmeHT paboTaet B peakunu GochopriInpoBaHus raJlakTo3bl? 3amucarh ypaBHEHHE
peaxIuu.

19. 3amucarp peakiuio hochoprmrpoBaHus PpykTo3o — 6 — pocdara, HAYIIYIO B OTHOM H3
ATANoB TJIMKOJIH3A.

20. TTerto30 ¢ochaTHbIN TyTh OKUCICHHS YTIEBOI0B. ATIOTOMHUYECKOE OKHCIICHUE TITFOKO3HI.
Oco0eHHOCTH POXOKIACHUS U €r0 3HAaUEHHE.

21. Bujibl OposkeHUs YIIIEBOJIOB Y )KBAUHBIX )KHBOTHBIX. 3aMACaTh YPAaBHEHUS peaKIuii, Ha3BaTh
MOJTYYMBIITHECS BEIIECTBA.

22. Kakue ycinoBusi HEOOXOUMBI JIJISl ONTUMAIBHON paboThl pepMeHTa aMHIIa3bl. Y KQKUTE OC-
HOBHBIE MECTA HaXOXKICHHSI €T0 B OpraHU3Me.

23. Paznnune B peaknusix GochopuInpoBaHus TITFOKO3bI, BCTYMAIONICH B TIIUKOJIN3 U TIIMKOTe-
HE3.

24. YciioBUsI peaKIiy MpeBpaleHust MupyBara B TaktaT. Kakoil epMeHT crocoOCTBYeT mepe-
BOJIY MOJIOYHOM KUCIIOTHI B TUPOBUHOTPAIHYIO?

25. DHepreTrueckuit 3 (HeKT aHadPOOHOTO TIIUKOJINM3a U TITHKOTCHOJIN3A.

26. T'opMOHBI — peryIsTOpHI YTIIEBOAHOTO oOMeHa B opranusme. [lepeuncnure Mmakpospruye-
CKHe€ BellecTBa, 00pa3yromuecs Mpu OKUCICHUH TITIOKO3bI.

27. DHepreTHka a3poOHOT0 OKUCIEHUS III0K03bI. [lepeuncinTe BemecTBa - IPOAYKTh OKHCIIe-
HUS YIJIEBOJIOB, UMEIOIIUE MIIACTUYECKOE 3HaYeHHE JUIsl IPYTMX OOMEHHBIX IPOLECCOB.

NoakowE



28. Hanmmute ypaBHeHUs peakuuii o0pazoBaHus I7ioko30 — 1 — docdara u riioko3o — 6 —
docdara u3 rIroKo3bI.

29. Dranbl pacIIeIUICHHUs YTTIEBOJIOB Y )KBAYHBIX )KMBOTHBIX.

30. Drambl paciieieHus yrieBOAOB Y HEXKBAYHBIX )KUBOTHBIX.

31. OcHOBHBIE ATAMbI IIUKOTeHE3A.

Tema 5 ’Kuposoii 00meH

1. Tlpoctble AMNUIBL: )KUPHBIE KUCIOThI, HEUTPAJIBHBIE JKUPBI, BOCKA, CTEPOU]Ibl. XMMHUUYECKHH
COCTaB, cTpoeHue, GyHKIUH IN VIVO.

2. CnokHble JUMMUIBL: TITUKOIUINBL, hochonunuabl. XMMUYECKHH cocTaB, CTpoeHHe, QyHK-
oM in Vivo.

bruomeMOpansl, UX cTpoeHUe U (YHKLIHHU B )KUBOM KIIETKE.

4. Pacnan xupoB ¥ xkupHbIX KUCIOT B JKKT MOHOracTpu4HBIX )KUBOTHBIX.

5. Cunre3 HelTpanbHbIX )kUpoB U BXKK B oprann3me >KMBOTHBIX U YEIOBEKA.

6. Cunre3 cnoxxubIX )upoB 1 BXKK B opranuzme KWBOTHBIX M YeJIOBEKaA.
7
8
9

w

OyHKIMU BOABI IN VIVO. BomHblii 0OMEH U €10 peryJIsiusl.
MunepanbHblii 00MeH. @YHKIIMY MUKPO3JIEMEHTOB B OpraHu3Me. Poib MakpolieMeHTOB.
[lepeBapuBanue munuaoB u aunou 0B kopma B JXKKT y momuracTpuuHbIX KUBOTHBIX.
10. Xumuueckuii cocTaB kenuu, e€ poJib B IepeBapUBaHUM JIUITHIOB.
11. Cynw6a rimunepuna u BXKK nunuaoB kopma B opraHusme.
12. KonudecTBO ¥ BHJIBI PE3EPBHBIX JKHPOB B OPraHU3ME KHUBOTHOTO, HX POJIb B OpraHU3ME.
13. Ucnonb30BaHue U MyTH OKUCIIEHUS TIUIEPUHA B OPTaHU3ME KUBOTHOTO.
14. B — oxucneHue KUPHBIX KUCIOT Ha IPUMEPE KaIPOHOBOM, MaIbMUTUHOBOM U CTEApHUHOBOM.
15. Dueprertuka okuciaeHus KupHbix kuciaot 10 CO; u HyO Ha npumepax KanpoHOBOH, MalbMU-
THUHOBOU M CTEAPUHOBOM.
16. O6pa3oBaHue KETOHOBBIX Tel. [IpUUHHBI pa3BUTHS KETO3a Y )KUBOTHBIX, MEPHI TPODUIAKTH-
KH.
17. CunTe3 XoNecTeprHa U €T0 UCIIOJIb30BAHKUE B OpPTraHU3ME JIJIsl CHHTE3a BaKHEUIIINX COeTUHE-
HUH.

Tema 6. bes1koBblii 00MeH

CrpykTypa GeIKOBOM MOJIEKYJIBI.

Knaccudukanus 6emxos.

DU3UKO — XUMUYECKHE CBOMCTBA OEIKOB.

[TonHO1IEHHBIE U HETTOJIHOIIEHHbIE OenKku. CocTaB U MPUMEpHI.

[TepeBapuBanue OENKOB B )KETYAOYHO — KUIIIEYHOM TPAKTE )KUBOTHBIX.

[Tepexon nencuHa B MENCUH TPUIICUHOTEHA B TPUIICHH, MENTHAA3bL. Y CIIOBUS IS TIPOXOXK-

JIEHUS 3TUX PEaKLUi, MECTO 3TUX MEPEXOJ0B U YCIOBUS AJI1 MAKCHUMaJIbHONW aKTUBHOCTH

3TUX (PEPMEHTOB.

7. OcoOeHHOCTH AJIs pacIleIUIeHus1 OEIKOB B XKeTyJ0YHO —KHILIEYHOM TPAKTE KBAYHbBIX KH-

BOTHBIX.

['nunoctHelil pacnag 6enkoB B JKKT KUBOTHBIX.

9. Bbuoxumudeckue myTH 00€3BpEeKUBaHUS TOKCUHOB, oOpa3yrommxcs B XXKT npu pacmane
0ETIKOB 10 AaMUHOKHUCIIOT.

10. OcHOBHBIE (hepMEHTATUBHBIC PEAKIINH MPEBPAICHNS aMHHOKHUCIIOT B OpPTaHU3ME.

11. BaxxHble MeTaOOTUTHI, CBas3bIBAIOIINE YTIIEBOIHBIN, OCITKOBBIN U )KUPOBOW OOMEH.

12. Iyt o6e3BpexuBanuss NHs B oprannzme. OpHUTHHOBBIH IAKII.

13. CtpykTypa n GpyHKIMN OEIKOB pa3IMYHbIX TKaHEeW. beslku KpoBH, MOJIOKA, MBIIIIEYHOH TKa-
HU, MOJIO3HBA.

ok wdE

o

3.1.2. MeTtoanyeckne MaTepHaJIbI



VYcnoBus 1 NOpSAOK IPOBEACHMS OIIPOCOB U KOJUIOKBUYMOB JaHbl B Ilpunoxenun Ne 2
nonoxkenuto [I1B/[-07 «O npoBeneHUU TEKYHIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM
aTTeCTalluy 00yYarOIIUXCS.

BajJibHO-pelTHHIOBasi OLCHKA 3HAHMHA O00YYAKIIUXCH COCTABJIEHA B COOTBETCTBUM C
[IB/I-07 «O mpoBeleHUU TEKYLIEro KOHTPOJSI YCIEBAEMOCTH M IIPOMEXKYTOUHOM arrecTanuu
obyuaronuxcs» @I'bOY BIIO «MBanosckas 'CXA nmenn akagemuka [[.K.benseBay.

Texkyumuii KOHTPOJIb:

B Tedenue cemectpa CTYACHT WHAMBUAYAIBHO, WJIU B TPYIIE BBIIOJIHACT padOTy HaJ
BbIOpaHHBIMU TeMaMmu pedepatoB. [1o Mepe BbIIOTHEHUS pabOThI MPOBOJSATCS KOHCYJIbTALUU C
MpernoiaBaresieM, OCYUIECTBISETCS MoA00p Marepuaia, TOTOBUTCS JIOKJIA[ U Mpe3eHTauus. 3a
MPOJEJIaHHYI0 PaboTy CTYIEHT MOXKET MOJYYUTh JOMOJHUTENIbHbIE PEUTUHIOBBIE Oalsibl MaK-
cumaiibHO — 10 3a TekcT u MaTepuan pedepara, U 5 — 3a MOATOTOBICHHBIN JTOKJIAJl TI0 TEME pe-
depara. B Teuenue cemectpa CTyIeHThI pabOTAIOT COTJacHO rpaduKy MPOXOXKICHUS JUCITUILIH-
HbI WM TEMAaTUYECKOMY IUJIaHYy, TJ€ KaXK/10€ 3aHSATHE OLICHUBACTCS B ONPEIEICHHOE KOJIMYECTBO
0aylIoB.

Kputepuu u nokasareiin, cnojb3yeMble IPH OLlEHUBAHUM y1ieOHOro pedepara

Kpurepun [TokaszaTenu

-aKTyaJbHOCTb npoOIeMbl u TEMBI;
- HOBH3HAa U CaMOCTOATCIIBHOCTh B IIOCTAHOBKC HpO6JIeMI)I, B
(GOpMyIHpPOBaHNH HOBOTO MOJIXO0Ja BBIOPAHHOTO JUISl aHAJIHM3a
IpOOJIEMBI;

- HaJM4Yhe aBTOPCKOW ITO3UIMH, CAMOCTOSTEIBHOCTH CYyXKJIe-
HHH.

1.HoBusna pedepupyemoro
TEeKCTa
Makc. - 2 6amia

- COOTBETCTBUE COJEpKaHMs TeMe U IUlaHy pedepara;
- TIOJTHOTA W TIyOMHA PACKPHITHS OCHOBHBIX MOHSATHH Mpooe-

MBI,
2. Crenesb  packpwiTus| N

- yMeHHE paloTaTh C JHUTEPATypOd, CHUCTEMATU3UPOBATH M
CYIIHOCTH poOIeMbI o

CTPYKTYpUPOBaTh W3J1araeMbli Marepuai,

Makc. - 2 6anna
- yMeHue 0000111aTh, COMOCTABIATh PA3JIUYHbIE TOUKH 3PEHUS

o pacCMaTpuBacMOMYy BOIIPOCY, apryMCHTHUPOBATHL OCHOBHBLIC
ITOJIOKCHHUSA U BBIBObI.

- TIOJHOTAa WCIIOJIb30BaHMS JINTEPATYPHBIX HCTOYHHUKOB IIO
3. OG0ocHOBaHHOCTH BBIOOpA IpobIEME;

WUCTOYHUKOB WH(OPMAIINH - TMPUBJICUCHHE K apryMEHTalluu 10 TeMaTuke pedepara HO-
Makc. - 3 6anna BeHIINX paboT mo nmpobiaeme (KypHajbHbIE MyOJIMKALMU, Ma-
TepHuaibl COOPHUKOB HAyYHBIX TPYJIOB H T.1.).

- HIpaBHUJIbHOC O(I)OpMJ'ICHI/Ie CCBUIOK Ha HUCIIOJIb3YyEMYIO JINTC-

parypy,
4. Cobmonenue TpeboBa-|- IrPaMOTHOCTh u KyJIbTypa W3JI0KEHUS;
HUN K OopopMiIeHHIO pede-|- BIaeHHEe TEPMHHOJIOTHMEN U MOHSITUMHBIM anmaparoM Ipo-
pata Makc. - 1 6amn OIEMBI,

- coOmogeHue  TpeboBaHuMid K  00Bemy  pedepara;
- KyJbTypa oOpMIICHUS: BhIJICICHNE a03a1leB.

5. I'pamoTHOCTP M JOrWY-
HOCTh W3JIOKEHUSI MaTepHa-
na

Makec. - 2 Gamia

- oTcyTCcTBUE OphorpaduIecKux M CHHTAKCUYECKUX OIMUOOK,
CTUIIMCTUYECKUX MOTPEITHOCTEN;
- OTCYTCTBUE OIE€YaTOK, COKPAILEHUH CIIOB.




I'padux npoxo:kaeHuss TUCUMILIUHBI «brosiornyeckasi XuMusH 1JM1 CTYAEHTOB 2 Kypca
(axyabTeTa BeTePMHAPHOI MeIMIMHBI U OMOTEXHOJIOTUM B ;KUBOTHOBO/ICTBE

HanpasJieHust noAroroBky 19.03.03 IIpoayKkTel NMTAHUSA )KUBOTHOIO NPOMCXOKICHHUS

JHara KomnuuectBo ya-
poBe- Tema 3ansaTHS COB, (hopMa 3aHs-
JICHUS TUA
| Henens | 3HaueHne OMOXMMHUHU JUIS CEIBCKOTO Xo3siicTBa. benkw. | 2 waca, mabopa-
XapaKTepuCTUKa CTPYKTYPHI OEIKOBBIX MOJIEKYJI. XHUMHU- | TOPHO-
YeCKHe CBOWCTBA. MPaKTUYECKOe
Maxkcumanvroe Konuuecmeo 6annos — 2 3aHATHE
2 venens | Ctpoenne OenkoB. lIBeTHwbie peakuum Ha Oenku. Kavect- | 2 yaca, mabopa-
BEHHbIE peaklUu Ha cioxHble Oenku. CriocoObl ocaxjae- | TOpHO-
Hus OenkoB. Makcumanvnoe Konuuecmeo 6annoe — 2 IIPAKTUYECKOe
3aHATHE
3 Henens | ButaMuHBI M1 BUTAMUHOIIOZ00HBIC BemiecTBa. Makcumansb- | 2 9acoB, Jiabopa-
HOe Koauuecmeo 0annos — 2 TOPHO-
MPAaKTUYECKOE
3aHATHE
4 nenens | KauecTBeHHble peakuuu Ha BUTaMuHbL. KosmuecTBeHHOE | 2 yaca, 1abopa-
OIlpeJieIeHue BUTAMUHOB B KOpMax. Makcumanvroe Koau- | TOPHO-
yecmeo 6aNI08 —2 MPaKTHYECKOE
3aHATHE
Swuenens | Xumuueckass npupona ¢gepmentoB. CTpoeHne, akTHBHBIN | 2 daca, 1abopa-
LEHTP, AUIOCTEPUYECKUN LEeHTp. BimsHMEe pa3au4HbIX | TOPHO-
(bakTOpOB Ha IEATENBHOCTH (epMEeHTOB. MccienoBaHue | MPaKTUYECKOEe
aKTUBHOCTH aMMJIa3bl. Makcumanvroe Koauuecmeo 6anios | 3aHsATHE
-3
6 Henenst | KauecTBeHHOE M KOJNMYECTBEHHOE ompeneneHue depmeH- | 2 yaca, mabopa-
TOB B OMOJIOTHYECKHX 00BeKTaX. MaxcumanibHoe Koauye- | TOPHO-
cmeo 6annog — 2 MPaKTHUYECKOe
3aHATHE
7 wenenst | 'opmonsl. Ix ponb B oOMeHe BemecTB. MexaHu3M Jeiict- | 2 yaca, abopa-
BUsI TOPMOHOB. Makcumanvroe Konuyecmeo 6anios — 3 TOPHO-
MPaKTUYECKOe
3aHATUE
8 Henmenst | Metons! onpenenennus ropMoHoB. KauecTBeHHbIe peakuuu | 2 4yaca, jabopa-
Ha MHCYJIMH WM aJpeHalnuH. MaxcumanbHoe Koauyecmeo | TOPHO-
oannos - 2 MPaKTHYECKOE
3aHATHE
9 nenenst | OOMeH BeIIECTB M SHEPrHMM B opraHusme. MetabonusMm. | 2 yaca, mabopa-
buonornueckoe okucienue. OKucCIEeHHE, CONPSKEHHOE C | TOPHO-
bochopunupoBanuem. MPAaKTUYECKOe
Maxkcumanvroe konuuecmeo 6annos — 3 3aHATHE
10 meme- | OOMeH yriieBooB. [ ukomu3. ASpoOHBIN ITyTh OKMCIICHUS | 2 dYaca, Jabopa-




s YIJIEBOOB. DHEpreTUyYecKuii OajgaHc a’poOHOr0 M aHa- | TOPHO-
3pPOOHOTO OKUCIICHHUS YTIEBOIOB. MPAKTUIECKOE
Maxkcumanvroe konuuecmeo 6annos — 3 3aHATHE
11 nene- | AHad’pOOHBIN TJIMKOJIM3 B MbIIIeUyHON Tkanu. OOHapyxke- | 2 daca, Jsabopa-
s HUE MOJIOYHOM KHUCJIOTHI B MBIILIEYHON TKaHU. Makcumans- | TOPHO-
Hoe Kou4ecmso 6annog - 2 MPAKTUIECKOe
3aHSTHE
12 nene- | OOMeH nunUAOB. buomornyeckoe 3HAYEHWE IUNUAOB. | 2 dYaca, Jabopa-
i [TpomesxyTounblii 0OMEH JTMIHUIOB B TKaHAX. Makcumaib- | TOPHO-
Hoe Koauuecmso 6annos — 3 MPAKTUIECKOE
3aHSITHE
13 mene- | Xumudeckuil coctaB KpoBU. benku, yrineBonabl, TUnuasl u | 2 4aca, Jabopa-
s Jpyrue OpraHuyecKre BelIecTBa KPOBU. TOpPHO-
Makcumanvroe Konruvecmeo 6ani08 — 2 MIPAKTUYECKOe
3aHSITHE
14 nene- | OmpeneneHre MOYEBHHBI B CBIBOPOTKE KpoBU U Moue. On- | 2 daca, Jsabopa-
st peresenre coAepKaHus KpearuHuHa B Mode. OOHapyxke- | TOpHO-
HUE MOYEBOU KUCIIOTHI IIPH MIOMOIIY MYPEKCUIHON MPOOBI. | MPAKTUIECKOE
Omnpenenenre KOHILEHTpalUUUd OWIMpPyOMHA B CHIBOPOTKE | 3aHATHE
KpoBU. MakcumanvHoe Koauuecmeso 6anios- 2
15 nene- | OmpenesneHue JTAaKTO3bl B MOJOKE HOJOMETPHYECKUM Me- | 2 dYaca, Jabopa-
TSt tonoM. OnpenenieHne MacCOBOW JOIH KaJbIHs KOIUIEKCO- | TOPHO-
HOMeTpUYeckuM MeTooM. Omnpenenenue 0ydhepHoi eMKO- | MPaKTHIECKOE
ct MoJsioka. OmpezenieHue B MOJIOKE KOHCEPBHUPYIOIIUX | 3aHATHE
BelIecTB. MakcumanvHoe Koiuuecmeao 6anioe — 2
16 nene- | O6men OenkxoB. OcoOeHHOCTH TpeBpalieHuit azorconep- | 1 waca, mabopa-
s KAIlUX BEIECTB Y XKBayHbIX. OPHUTUHOBBIM IIUKI MOYe- | TOPHO-
BUHOOOpa30BaHUs MPAKTHIECKOE
Maxcumanvroe koruvecmao 6annos — 3 3aHSTHE
17 nene- | CoctaB U CBOWMCTBAa KOCTHOW TKaHU Y KMBOTHBIX. Komma- | 1 waca, mabopa-
TSt red. OmactuH. lIporeornmkansl. MyKomomcaxapuiasl. | TOPHO-
Maxkcumanvroe Konuuecmeo 6annos — 2 MPaKTUIECKOE
3aHSITHE
Hroro 30 gacoB
Cymma Tekyuiero peitunra 40 6amios.

HTorosas arrecraius — dK3aMeH oreauBaercd B 40 6aninos.

[To pe3ynbTaTam pabOTHI B TE€UEHHE BCETO CEMECTpPA, MOCEIICHNUE JIEKIIHH,
paTOpHO — MPAKTUYECKUX 3aHSTHUAX MPENojaaBaTeib BIpaBe N00OaBUTh K TEKYIIEMY PEUTHUHTY

npeMualibHbIe (PU30BbIE) — MAKCUMAIIBHO 5 6aA108.

3a _HeOpe:xHoe odopmiieHHE, HECBOEBPEMEHHVIO €AYy OTYEeTa TEKYIIHEe PEeiTHHIOBbLIE

AKTUBHOCTH HA J1abo-

0aJ1J1bI HE HAYNCIAIOTCH

HroroBas arrecTarus — dK3aMeH olleHuBaeTcs B 40 Oayos.
Cymmapmnsiii peittunr = 40 +15 +5 + 40 = 100 BAJIJIOB




Kpurtepuu onieHKH KOJLIT0KBHYyMa
«OTJIMYHO», BLICOKHH YPOBEHb

O6yqa}om1/n710ﬂ IMOKa3aJl IMPOYHbIC 3HAHHA OCHOBHBIX MOJIOKEHHUH TI0 TEME KOJIJIOKBUYMA B
paMKax paszaciia yqe6H0171 JUCHUIINIMHBI, YMCHHUEC CaMOCTOATCIIBHO PEIIATh MPAKTUYCCKHUE 3a7a-
qu, ACJ1aThb 000CHOBAHHBIE BBIBOJBbI.

«xopouio», NMOBBLINIEHHbII YPOBE€HL

OOyuaromuiics moka3an IPOYHbIE 3HAHUS OCHOBHBIX IMOJIOKEHUH 110 TeMe KOJUIOKBHYMA B
paMKax paszziena yuyeOHOW AUCIUIUIMHBI, yMEHHE CAMOCTOSTENIbHO pellaTh KOHKPETHBIE MPaKTHU-
YEeCKHUe 3aJjau, MpelyCMOTpPeHHbIE pabouell mporpaMMoii, OpHEHTUPOBATHCS B PEKOMEHIOBAH-
HOM CIpaBOYHOM JIMTEPATYpE, YMEET MIPaBUIIBHO apryMEHTHPOBATH [IOJIyUE€HHBIE PE3YJIbTAThI.

«Y/AOBJIETBOPHUTEJIBbHO», IOPOI0BbIil YPOBEHb

OOyuaromuiics Mmoka3ajl 3HAHHE OCHOBHBIX IIOJIOKEHHHM TEeMbl B Ipejerax COOTBETCT-
BYIOLIETO pa3zeia yuyeOHON AUCIMIUIMHBI, YMEHHE MOIY4UTh C MOMOIIBIO IpEroaaBaTeis mpa-
BUJIBHOE peIIeHUEe KOHKPETHON MPaKTUYECKOM 3a1a4M U3 YuCIla IPeIyCMOTPEHHBIX B TeMe, 3Ha-
KOMCTBO C PEKOMEH/IOBaHHOW y4eOHOH JINTEpaTypoH.

Kputepun oneHnBaHus YCTHOI0 OTBETA HA MPAKTUYECKOM 3aHSITHH, CEMUHApe
Pa3BepHyTHIN OTBET CTyJEHTA JIOJKEH MPEACTABISATH COOOM CBSI3HOE, JIOTHUECKHU MOCIe-
JIOBATEILHOE COOOIICHNE Ha 33JaHHYIO TEMY, TIOKa3bIBaTh €r0 YMEHHE MPUMEHSTH OIpe/ieie-
HUS, IPAaBUJIa B KOHKPETHBIX CITy4asx.
Kpurepun onenuBanus:
1) HOTHOTY U MPaBUJIBHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTHU, TOHUMAHUS U3yYE€HHOTO;
3) s3pIKOBOE O(DOPMIICHHE OTBETA.
OrneHka «5» CTaBUTCS, CCIIN:
1) cTyAeHT MONHO u3iaraeT MaTepHall, 1aeT IPaBUIbHOE OMPeIeIeHHEe OCHOBHBIX MOHS-
THH;
2) obHapyXHUBaeT MOHUMAHUE MaTepuana, MOXET 000CHOBAaTh CBOW CY)KIIEHUS, MIpUMe-
HUTbH 3HAHUS Ha MIPAKTUKE, TPUBECTH HEOOXOAUMBIC TIPUMEPHI HE TOJIBKO U3 yueOHUKA, HO U ca-
MOCTOSITEJIBHO COCTaBJIEHHBIE;
3) u3naraet MaTepual Mmocjae0BaTeIbHO U MPABWIBHO C TOYKH 3PEHUSI HOPM JIUTEPATyP-
HOTO SI3bIKA.
«4» — CTYIEHT JaeT OTBET, YAOBIETBOPSIOIIUMA TEM K€ TPEOOBAHUSAM, UTO U JJISI OTMETKH
«5», HO momyckaeT 1-2 omuOKH, KOTOPBIE caM e HUCIpaBisieT, u 12 Hemodera B MOCIE0Ba-
TETBLHOCTH U SI3IKOBOM O(OPMIICHUH U3JIaraeMoro.
«3» — cTyAeHT OOHapyKUBaeT 3HAHUE U MMOHMMAaHHE OCHOBHBIX TMOJIOKEHUN JTaHHOU Te-
MBI, HO:
1) uznaraer mMarepuan HEMOJIHO U JOMYCKAeT HETOYHOCTH B OMPEEICHUH TMOHATUN WU
(bopMyIHUpPOBKE MPaBUI;
2) He yMeeT JOCTaTOYHO IIyOOKO M J0Ka3aTelbHO 00OCHOBATH CBOW CYKIEHUS U MPU-
BECTU CBOU MTPUMEPHI;
3) u3naraet Matepual HEemoCIeI0BaTeNILHO U JOMYCKAET OIUOKHU B SI3bIKOBOM Oopmite-
HUU W3JIaraeMoro.

Orenka «2» CTaBUTCS, €CIIH CTYICHT OOHAPYKUBAET HE3HAHUE OOJNbIIIEH YacTH COOTBETCT-
BYIOIIIETO BOIIPOCA, IOMYCKAET OMIMOKH B (POPMYIIMPOBKE ONPECICHHUIN 1 TIPABUII, HCKAXKAIOIIHE
UX CMBICI, OECIIOpPSIOUHO U HEYBepeHHO u3naraer marepuan. OreHka «2» oTMeuyaeT TaKuhe He-
JIOCTaTKW B TOJITOTOBKE, KOTOPHIE SIBIISIOTCS CEPHE3HBIM IMPEMATCTBUEM K YCIEIIHOMY OBJajie-
HUIO MOCTEAYIOIIUM MaTepUaIOM.



3.2. B pa6Goueii mporpaMme NPOXOXKIEHHUS] TUCHUINIHHbI «OHOJOTHYECKAs] XUMMS)
NPeayCMOTPEHO BbINOJHEHHE JJA00PATOPHBIX PAdOT MO0 TeMaM:

3.2.1. JIaGopaTopHuas paGora Ne 1 «CTPOEHUE U CBOMCTBA BEJIKOB»
L. IJeemnuie peakyuu na 6eaKu u AMUHOKUCI0Mbl

3HaueHue BETHBIX PEaKUUi COCTOUT B TOM, YTO OHHU JAIOT BO3MOXHOCTb OOHAPYKUTH MPUCYT-
CTBUE OeNka B OMOJIOTHYECKHUX JKUIKOCTSIX, PaCTBOPaX M YCTAHOBUTH MPUCYTCTBUE B HEM HEKO-
TOPBIX AMHUHOKHUCIOT. Psi/i IBETHBIX peakiuii MpUCYII HE TOJIbKO OelKaM, HO U IPYTUM BeIIecT-
BaM, Hampumep, QeHo, MoA00HO TUPO3HHY, TaeT PO30BO-KPACHOE OKPAITMBAHUE C PEAKTUBOM
Muiona, mo3TOMy HEAOCTATOYHO MPOBEACHUS KaKOW-TMO0 OJHOMN peakiuu /Ui yCTaHOBIICHUS
HaM4us Oerka.
Cy11ecTBYIOT /iBa THIIA I[BETHBIX PEAKIIUA:
1) ynusepcanvuvie — OuyperoBas (Ha Bce OCJIKH) U HUHTUAPUHOBAsS (HA BCE Ol-aMHUHOKHUCIIOTHI U
OenKn),
2) cneyuguyeckue — TOJBKO HA ONPEIC/ICHHbIC aMUHOKUCIIOTHI B COCTaBe OelKa WM B PacTBO-
pax OTIENbHBIX aMUHOKHUCIIOT, Hampumep, peakuus Poms (Ha aMUHOKHUCIOTHI, COAepKallue
c1abo CBSI3aHHYIO cepy), peakuus Mumiona (Ha TUpO3uH), peakuus Cakarydyu (Ha apruHUH) U
Ap.

[Tepen mpoBeeHUEM IIBETHBIX PEAKIIUN HA OCITKM M aMUHOKHCIIOTHI HEOOXOIMMO COCTa-
BUTH CJIEIYIONIYIO TaOIHILy.

I{BeTHBIE peakunu HA 0€eJIKU (KaYeCTBEHHbIE PeaKINH)

Homep | HazBanme | PeaktuBsl, ypaBHeHus peakuuii | HaOGmonenus YTo OTKpBIBAET
ONbITa | peakiuu JTAaHHAsl peaKkLysl.

YHuBepcajibHble peakiu Ha 0eJIKH
1. Oonapyscenue 6 benkax nenmuoHvlx ceaszeil (ouypemosasn peaKyus).
buypeToByro peakimuio Aal0T BCE COSAMHEHUS, COJEpIKAIIUe B MOJEKYJIE JABE M OOJbIIE IBYX
OJIM3KOPACIIONOKECHHBIX TETITUIHBIX CBSI3CH.
Peaxkmuewvr: NaOH — 10 %-i1 pacmeop, CuSO, — 1 Y%-it pacmsop.
Obopyoosanue: wimamus c npooUpKamu, NUNEMKU.
Xumuszm peaxyuu. JIneHonbHBIE POPMBI ENTUAHBIX CBs3eH 00pa3yloT KOMIUIEKCHOE COCIUHE-
HUE C THAPOOKUCBHIO MEIH, B KOTOPOM KOBAJIEHTHBIE CBA3M OOpa30BaHbl 3a CYET BOJOpOJA
€HOJBHOTO THAPOKCHIIA, 2 KOOPIUHAIIMOHHAS — 32 CYET JIEKTPOHHBIX Tap aTOMOB a30Ta UMHH-
HBIX TPYIIIL.

R R1 Rz

—N —CH—C =N —CH—C =—N —CH—
1
1

o) !
\
OH o c|>|—|
| 1
1
—N —C —(H—N —C —CH—N —C —
R4 R3

XoJ1 paboThl: B MpoOUpKy HamuTh 1mi pactBopa Oenka, 1-2 mut 10% NaOH u 1-2 xarmum pac-
TBOpa cepHokuciion meau (1%). [Ipu B3OanTeiBaHUYM TTOSBIsETCS (DUOIETOBOE OKpAIIMBAHNE.

2. Hunzuopunoeasa peakyusa na 6eaku u npupoonvle o - AMUHOKUCION bl
HuHrnapuHoBas peakius sBISETCS YHUBEPCAIbHOM peakIMeill Ha BCE aMUHOKHUCIIOTBHI, UMEO-
LK€ IPYNIY B O-TIOJIOKEHUU.

Peaxkmuewt: 0,5 %-11 pacmeop nHuneuopuna.

Xumuzm peaxyuu:




R (@] R
| | H | || H
HoN—C —H ¥ —> C—H + * NH; - CO,
! | o
COOH | o |
a-aMUHO HUHCUOPUH anvoecud - 60CCMAHOBIEHHAS
Kucioma ¢opma Huneuopura

XoJa paboThl: K 5 KaruisiM HCCIeayeMoro pactBopa Oenka nobasisem 5 kamenb 0,1% BomgHOTO
pacTBopa HHUHTHAPUHA W KHUIATUM 1-2 muH. [losiBisieTcss po30oBO-(HOJIETOBOEC WM CHHE-
¢duoneroBoe okparmuBanue. [Ipu crossHuM pactBop cuHeeT. OKpamMBaHue YKa3blBaeT Ha HAJU-

Yue O - aMUHOI'PYIIIIBL.

3. Kcanmenpomeunosasn peakyus Ha 4WUKIudecKue AMUHOKUCIONb
Ora peaknus OCHOBaHA Ha OOpPa30BaHUU HUTPOMPOU3BOIHBIX APOMATHUYCCKHX aMHHO-
KHUCJIOT ((peHUTAIaHUH, TUPO3UH, TPUNITO(DAH).
Peaxmuewot: HNO3 xony., NaOH — 20 %-ii pacmsop.
Xumusm peakyuu:

OH OH O
(@]
N/ N/ONa
X ZER
-H,0 0] @]
+ HNOs 2 +Na0i
i
CH;—CH CH, H,
COOH H,N— CH—COOH H,;N— CH—COOH
MUpo3u HUMPONPOU3B00OHOE MU~ XUHOUOHOE npou3Bo00Hoe
PO3UHA JHCENMO20 YBEMA OPAHICEBO-JICENAMO20 UYBEMa
pH <7,0 pH> 7,0

Xox pabotel: K pactBopy Oenka 1 M1 mpuiuTh 5-6 Karenb KOHIICHTPUPOBAHHON a30THOW KH-
CJIOTHI, OEJIOK BBINAAAET B 0cajoK. IIpu mogorpeBaHuu (OCTOPOMKHO) pacCTBOP OKPAILIMBAETCS B
xenThlil uBet. Ilocne oxnaxxaeHus B mpoOUpKy HanuBaroT 1o Kamisim 10% pacTtBop eakoro Ha-
Tpa /10 MOSIBJIEHUS] OPAH)KEBOTO0 OKpAIIMBAHUS BCIEACTBUE 00Opa3oBaHMs HATPHEBOM COJU -
HUTPOTHUPO3UHA.

4.  Peaxuua Munnona
Peakuust Musnnona xapaktepHa ajsi OENKOB, COAEPIKAIIUX apOMATHYECKYI0 aMUHOKHUCIOTY TH-

pO3HH.
Peaxkmuewt: peaxmue Munnona(p-p azomuoxucnon pmymu 6 KoHyenmpupogannot HNO3)
pacmeop benxa.

Xumuszm peaxyuu:




OH O OHg

+
OZN /N \O_
+HNO, + HgNO,
CH2—$H—COOH CH2—(|3H—COOH
NH, NH,
TUP O3UH pTyTHAs COJb JUHUTP OTUP O3MHA

Xon pabotel: K pactBopy O6enka 1-2 M npriiuTh 5-6 kanenb peaktTuBa Mumiona. Ocagok 6enka
IIPY HarPEBaHUH OKPAIIMBACTCS B KPACHO-KOPUIHEBBIN 1IBET, BCICICTBAE 00pa30BaHUS PTYTHOU
conu HUTpo3uHa. CrnenyeT n3berath npubdaBieHUs U30bITKA peakTuBa MUILJIOHA, TTOCKOJIBKY OH
COJICPKUT a30THYIO KHCIIOTY, KOTOpas IPU B3aUMOJICHCTBUU ¢ OEITKOM MOXET JaTh KEJITOE OK-
pairBaHue (KCaHTOIIPOTEHHOBYIO PEAKIUIO), MaCKUpYIOlIee peakinio MuiioHa.

5. Peaxuyusn Dons Ha AMUHOKUCTIOMBL, COOEPICAUUE cepy

Peaxius 00yciioBiieHa HajTM4YHeM B OEJIKe cepy COJepIKaIINX aMUHOKUCIIOT — IIUCTCHHA, [IUCTH-
Ha. OHa OCHOBaHA Ha OTIIEIUICHUH CEPOBOJIOPOJIA OT aMUHOKHUCIIOT MPH MICTOYHOM THAPOIU3E
Oenka ¢ oOpa3oBaHueM Cynb(huaa HATPUSL.

Peaxmuenl: peaxmus @ons (5 %-ii pacmeop ayemama c8UHYA, CMEULAHHbIL C PABHBIM 0ObEMOM
30 %-20 pacmeopa edxoeo nampa).

Xumusm peaxyuu:

?HZ SN CH,OH

+H
CH—NH, + 2NaOH 29, CH—NH; + Na,s - H,O

I
COOH COOH

uucmeur CepuH

(CH3COOH)Pb  * 2 NaOH

Pb(ONa), -~ 2 CH3COOH
ayemam ceuHya I’UllOM6um Hampu:s

Na,S * Pb(ONa), + 2H,0 PbS, * 4NaOH

YepHblll 0CA00K

Xo paboTel: OepeM 2 MpoOUPKH 1 HATMBAEM B MEPBYIO 5 Kamelnb p-pa SMYHOro Oenka, a BO BTO-
pyto 5 kamens jkenatuHa. 3ateM B 00e mpoOupku go0aBiseM 1o 5 kamnenb peaktuBa doms. M-
TEHCUBHO KHUISITUM 00e mpoOupku. Uepes 1-2 MUH MOCie KUIMSTUEHUS IPU HATTUYUUA CEPOCOEP-
JKAIIUX KUCIIOT TOSIBIIIETCS 0CAZ0K YEPHOTO IBETA.

6. Peaxuyus Ilaynu (Ha THCTUAMH).
Peakmus [laynu mo3BomnsieT 0OOHapYXUTh B OeJIKe aMUHOKHUCIIOTHI TUCTHIMH U TUPO3UH, KOTOPBIE
00pa3zyoT ¢ a1na300eH30JICYIb(OHOBOM KHCIOTOM KOMIUIEKCHBIC COCIWHEHHSI BHIIHEBO-
KpacHOro IBeTa.
Peaxkmueuvl: cynoghanunosasn kucnoma — 1 %-ii pacmeop 6 5 %-m pacmeope conanoii kuciomst,
NaNO; — 0,5 %-iz pacmeop, Na,CO3 — 10 %-ii pacmsop.

Xumusm peakyuu.:




NH;" N=N
+ NaNO, + HCl
>
- 2H,0 - NaCl
SO4 SOy
CYJIB(I)aHI/IJIOBaSI KHCJIOTa I[I/IaBOCYJIB(baHI/IJIOBaﬂ KHCJIOTA
N=N "05S SOy’
2 @ o
CH,CHCOOH
NHZ CH,CHCOOH
NH2

2,5-6uc(n-cy nb¢hod eHma30)rucTHINH
BHIITHEBO-KP aCHbIN
Xoa pabotel: K 1 M 1 %-ro pactBopa cynb(haHuI0BON KUCIOTHI B 5 %-M pacTBOpE COISHOU
KUCIO0ThI punuBatoT 2 mMi 0,5 %-ro pactBopa HUTpUTA HATPUSL, CUIILHO BCTPAXUBAIOT U HEME-
JICHHO 100aBISAIOT cHadaia 2 M pa30aBlIieHHOTo Oelka, a 3aTeM MOcje MepeMeluBaHus cCoaep-
xumoro npobupku 6 ma 10 %-ro pacrBopa kap6onara Hatpus. [locie cmemieHus pacTBOpoB
pa3BUBAETCS BUITHEBO-KPACHOE OKPAILIMBAHUE JHUA30KPACUTEISL.

111. Boioenenue kazeunozena u3z Moa0Ka u €20 2uOpoJIu3

Kazennoren o6nagaer cCBOWCTBAMH KUCIIOTHI M B MOJIOKE HAXOJUTCS B BU/I€ aHMOHOB, pac-
TBOPUMBIX B Boje. HeauccounnpoBaHHble MOJIEKYJIbl Ka3€MHOI'€HA MaJI0 PACTBOPUMBI B BOJIE.
N3osnexkTpuyeckas Touka KazemHoreHa Haxoautcs B oomactu pH 4,7. [losTomy nipu noakucie-
HUM MoJioka 1o pH 4,7 oHO cBepThIBaeTCs B pe3ybTaTe BINAJACHUS B 0CA/10K Ka3eHHOIeHA.

Peaxkmuewvt: CH3COOH kony., CuSO4 — 1 %-11 pacmeop, NaOH — 10 %-u1 pacmeop, mo-
auboenosviii peakmus, Na;CO3z — 0,1 %-ii pacmeop, penongpmaneun 0,5 %-ii pacmeop, HNO3
KOHY.

Xo0J1 paboTHl:

1. Bwidenenue kazeunocena. K 10 My Mosioka npuinBaroT paBHbIA 00bEM JUCTUIUIMPOBAH-
HOU Bozbl. Oca)kAaloT Ka3enHoreH J1o0aBieHneM 6 Kamellb KOHLIEHTPUPOBAaHHON YKCYCHOM KH-
CIOTHL. J{71s1 MONMHOTHI OocakAeHUs Oelika MPOOUpPKY HarpeBaloT Ha BoAsHOW Oane 10—15 muH.
BeimaBmmii ocasiok OTGUIBTPOBBIBAIOT U MPOMBIBAIOT HAa (PUIBTPE JUCTUILTUPOBAHHOMN BOJIOW 2
pasa.

2. Tuoponusz kaseunocena. Ilpu 1men04HOM THIPOIN3€E KA3€UHOTEHA, BBIACIEHHOTO U3 MO-
JIOKa, IPOUCXOAUT ero pacnal Ha ¢ocdat u Oenok. [locne BbImaseHUs Ka3eMHOT€Ha U3 MOJIOKa
BCE COZEpKUMOE C (UIbTpa MEPEHOCAT B MPOOUPKY JJIsl TUAPOJIN3A, CHAOKEHHYIO OOpAaTHBIM
XOJIOJUIBHUKOM. 3aTeéM CMBIBAIOT ocajok ¢ ¢uiabTpa 2 mi 0,1 %-ro pactBopa kapboHara Ha-
TpUs B Ty ke poOupKy u no6asistot 4 mur 10 %-ro pactBopa eakoro Harpa. Kunsarar Ha Bofs-
Holi 6aHe B Teuenue 15 muH. [locne oxnaxaeHus k ruapoausary nodasistor 7 mi 0,1 %-ro pac-
TBOpa KapOOHAaTa HATPUS U MPOBOJAT PEAKIIMU HA MPOAYKTHI THAPOIIN3A.

Hanumure ypaBHeHHe ruaposnza 6emnka (B o01ieM Bue).

3. Obuapyoicenue 6enka. IIpoBoasT OMypeTOBYIO peakiuio. Pe3yiapTaT J0KeH OBITH TO-
JIO’KUTEIIBHBIM.

Hanummure ypaBHEHHE peakIuH.



4. Obuapyacenue ghocghama (monuboenosas peaxyus). K 10 xarisim ruponnsara Ka-
3erHOreHa J00aBisoT 1 kammo genondranenna u 1 Kamio KOHIIEHTPUPOBAHHON a30THOM KH-
CJIOTBI ¥ TOJBKO MOCe oOeciBeunBaHus BHOCT 20 Kareas MOJIUOIEHOBOTO PEAKTHBA. 3aTeM
JIOBOJIAT PACTBOP JI0 KUIICHUS M TPOOHUPKY Cpa3y OXJIAXKIAIOT B CTPYE XOJ0JHOU Bobl. Ha nHe
MPOOUPKH MOSBISETCS KENTHIN 0cafok GPochopHOMOTNOICHOBOKUCIOTO aMMOHHUS.

HiPO, + 12 (NH4)2|V|OO4 + 21 HNO; —>
- (NH4)3PO4 -12 MoO3 + 21 NH4sNO3 + 12 H,0

KonTpoJibHbIe BOonpockl K 3ammTe JJadopaTopHoii padoTsl Ne 1
“CTpoeHue u cBoiicTBa 0eJIKOB”

I. [1BeTHbIE peakiuy Ha O€NKU M AMUHOKHUCIIOTHI, 3alIUILIUTE UX:

1). buyperoBas peaxius.

2). HuaruapuHoBasi peaxiusi.

3). KcantonporenHoBas peakiiusi.

4). Peakius MuuioHa.

5). Peakius ®ogsi.

6). Peaknus Cakaryuu.

7). Peakuus Ilaymnu.

II. Beiienenue ka3eMHOreHa 1 ero ruiposin3. MeToinka npoBeIeHUs U XUMU3M.

JlaGopaTopHas padora Ne 2

IPUPOJA U CBOMCTBA ®EPMEHTOB. AKTUBATOPbI U MUHI'MBUTOPHI
®EPMEHTOB.
Ilenb: YMeTh PUMEHSTH 3HAHUS O CBOWCTBaX (PEPMEHTOB U MX CTPYKTYpE, CIECIU(PUYHOCTH,
BJIMSIHUM Ha aKTUBHOCTH (pepMeHTOB pH, TeMieparypbl, KOHLIEHTpaLK, aKTUBATOPOB U UHTMOU-
TOPOB; JIJISl TIOCJICIYIONIETO WU3YyYeHHsI OCHOBHBIX pEakIfii MeTaboyii3Ma B OpraHax, TKaHsX,
KJICTKaX OpraHru3Ma, a TakKe JJIs1 pCIICHUA BOIIPOCOB HpO(bI/IJ'IaKTI/IKI/I " JICUCHUA 60J'I€3H€I>i, CBs-
3aHHBIX C HApYyIICHHEM (YHKIIMOHUPOBAHUS ()EPMECHTOB.

1. Bausinue Hecnenu(puyecKUX (paKkTOpOB HA AKTUBHOCTH (pepMEHTOB

JelictBue Hecnenupuueckux (pakTopoB U3ydaeTcs Ha pepMEHTe caxapase, KoTopas KaTa-
JU3UPYET THAPOIUTHUECKOE PACIIETIIICHHE caxapo3bl ¢ 00pa30BaHUEM TIFOKO3bI U PPYKTO3BI.
Xumusm peakyuu.

CH,OH CH,OH
H H CH,OH H H H CH,OH H
O 20 O 20
F

OH H OH H.O > oH H/ T | HO,
H o) {CH,OH 2 H OH " H&—CH,0H

H OH OH H H OH OH H

Caxaposza F-caxapaza I’ nokosa Dpyxmosza

AKTHUBHOCTH (pepMEHTa caxapas3bl OLIEHUBAIOT 110 HAJMUYHUIO B Cpe/ie MPOAYKTOB PEaKIHH:
CBOOOJHOM TITIOKO3bI U PpyKTO3bl. CBOOOAHAS TIIIOKO3a JAET MOJIOKUTEIbHYIO peakiuio Tpom-
Mepa BCIIEACTBUE HAIUYMS B MOJIEKYJE TIIOKO3bl CBOOOJHOIO MOJyalleTalbHOTO T'HMIPOKCUIIA.
Caxapo3a 3Tol peaklMy He JAeT, T.K. MOJyaleTAIbHbIA THAPOKCHII B HEH OTCYTCTBYET.

Xon pabotsl: B 4 npoOupku HanuBaioT 1o 0,5 M1 IpoxiKeBOro 3KCTpakTa, coaepxarero dep-
MeHT caxapa3y. OnHy mpoOHUpKYy HarpeBarOT Ha KUIISAIIEH BOISHOW OaHEe B TEUEHHE 5 MUH., BO
BTOpYIO N00aBisiroT 2 karmu 10% p-pa NaOH, B tpetsio - 2 karum 1% CdCl,, geTBepTyto mc-
MOJIB3YIOT ISl OTIPEJICIIEHUs] aKTUBHOCTH HATUBHOTO (hepMeHTa (KOHTPOJb). Uepe3d 5 MUHYT BO
BCe MPOOUPKH J100aBISIOT 1Mo 1 MuT p-pa caxapo3sl (CyOcTpar) U BBIACPKUBAIOT UX B TEPMOCTATE



npu 38 °C 15 munyrt. Ilocne 3Toro npucyrcTBue CBOOOJHOM TIIOKO3bI BBISIBIISIETCS BO BCEX MPO-
Oupkax ¢ moMoIIbio peakiuu TpoMmMmepa: k mpode godasisitoT 5 kanens 10% NaOH u 1 kammio
1% CuSO,. ITpoOy HarpeBaroT Ha BOAAHOM OaHe B TeueHue 2-5 MUH. [10I0KUTENbHYIO peaKIuio
OTMEYAroT T10 MOSBJICHUIO KpacHO-Oyporo ocanka 3akucu Mean (Cu.0). B 370l okucauTensHo-
BOCCTAHOBUTEIILHOW PEAKIMU MeJlb BOCCTAHOBWJIACH, a TJIIOKO3a OKUCIMJIACH JO TIFOKOHOBOU
KHUCIIOTBI.

Depment BosneiictBue Hecnenuduueckmx Cy6erpar Pesynbrar
Ne mipo- bakTopoB peakiumn
601 caxapo3sa, caxaposa, 1 Tponepa (+)
0,5 M 100°C | 10 % NaOH | 1 % CdCl, MII
v (-)
1-s + + - - +
2-51 + - + - +
3-a + - - + +
4-5 + - - - +
(KOHTD.)

2. Biusinue TeMnepaTypbl Ha aKTUBHOCTb ()ePMEHTOB
Xoa pabotel: Pacmieruienne kpaxmana ¢ aMUIa30d MOKHO HAOJIOJIATh HCIOJIB3Ys PEaKIHI0 C
HOJIOM.

1). Hanusator B 4 npobupku no 0,5 mi1 pactBopa kpaxmaina. Emnie B 4 mpoOUpKku HaIUBaIOT
o 0,5 mut cronsl (pa3darnerHoi B 10 pas).
2). bepyT nepByro napy npooupok (oHa ¢ epMEeHTOM, Apyras - ¢ KpaxMaJioM) U TIOMeIla-

I0T B 0aHIO CO JIbJIOM. BTOpYIO mapy OCTaBJISIFOT MPU KOMHATHOW Temreparype. TpeTbio mapy
poOupok momemaioT B Tepmoctar (40° C), a 4eTBEpTYIO - B KUIISIIYIO OaHFO.

3). Yepes 10 MUHYT coaepKUMOe Kax a0l mapbl IPOOHPOK CIMBAIOT BMECTE, TIIATEIBHO Ie-
PEMEIINBAIOT U OCTABIISAIOT CTOATH emie 10 MuH. B Tex ke ycnoBusx.
4). U3 Tpetbeil mpoOupKu 0TOMPAOT 3 KarulH >KUKOCTH U MPOJENBIBAIOT PEAKLUIO C Kariei

Hona Ha crekie. Eciau nosiBisieTcss cuHee OKpallliBaHUE, PACTBOPHI OCTaBIIAIOT CTOATH emie 10
MHH. ¥ 1I0CJIE€ 3TOr0 MOBTOPSIOT PEaKIHIo ¢ Ho0M Ha cTekie. 3areM J00aBisIOT 2 Kalllk pac-
TBOpa Ho/1a BO BCE MPOOUPKH U HAOIIOAAIOT 3a MOSBICHUEM OKPAIIMBAHUSL.

PesynbTarsl paboThL:
Ne npo6upku Temnepamypa unky- OxpammBanue ¢ io-
oayuu, °C IOM
0
20
40
100

BAWIN|F-

BeiBoa:

3. BausiHue peakumMu cpeibl HA AKTHBHOCTH )epMEHTOB M oOINpe/iesieHHe ONTHMYMA
pH i amuniiassl CiIlOHbI

Jnst pa3Hbix (EepMEHTOB CYIIECTBYET CBOM onTumMyMm pH B KHCIIOW, IMIETOYHOW M HEH-
TpaJIbHOM cpejie, MpU KOTopoil epMeHT Haubosnee akTuBeH. Hanpumep, i pepMEeHTOB Key-
noyHoro coka (nerncuna) ontumym pH 1,5 - 2,5, nns pepmenta nedenu (apruHasel) ontumym pH
9,5 n t.a. [Ing amunassl citoHsl onTuMyM pH 6,8; B Kuciol M 1IENOYHOM cpene aKTMBHOCTh
amuiasbl cHukaercs. Ontumym pH Uit amuiiasel CIIFOHBI MOKHO ONIPENEIUTh IIPU B3aUMOJEH-
CTBHH €€ C KpaxMaJoM IIpU pa3audHbIX 3HaueHusx pH cpensl.

O crenenn pacuieruieHns Kpaxmana CyIaT 0 €ro peakiuu ¢ pactBopoMm Hoxa. Ilpu ontu-
MajabHOM 3HaueHuu pH paciuerieHre kpaxmaiia IpoU30MAeT MOTHOCTBIO U PEAKLM Ha KpaxMall
¢ fozom OyzAeT oTpulaTeabHasi, HO [0 Mepe yAaJeHHUs OT 3TOM TOUYKU B KUCIIYIO WIH IIEJI0YHYIO
Cpeny pacuIeIUICHHE KpaxMmala IPOU30UIET TOIbKO YaCTUYHO, 0 CTaJAUH JEKCTPUHOB, KOTOPbIE



anyT ¢ HOIOM KpacHO-Oypyro WM (PUOJIETOBYIO OKPACKy, MJIH K€ KpaxMal COBCEM He Oyner
PaCHICTUIATHCS M PEAKITUs ¢ HOI0M OYyIET TOJIOKUTEITHHOM.
Xon pabotel: CitoHy npeaBaputenabHo pa3zBoaar B 100 pas. bepyt 6 mpoOupok u B KaXIy0 U3
HUX HaJIMBaOT 1o 2 M OydepHoro pactBopa ¢ paznudyHbeiM 3HadeHueMm pH: 6,0; 6,4; 6,8; 7,2;
7,6; 8,0. 3atem npunuBatot o 1mia 0,5% pactBopa kpaxmaia u 1o 1 M1 pa3BeJeHHOH CIIOHBI (B
3aBUCUMOCTH OT aKTHBHOCTH CIIFOHBI €€ MO>XKHO pa3BoauTh He B 100, a B 50 pa3).
[TepememnBarOT CoepKUMOE MPOOUPOK U MOMEIIAIOT UX B TEPMOCTAT MPU TEMIIEpaType
38 °C na 10 muHyT. 3aTeM BO BCe MPOOMPKU MPUIMBAIOT MO | Karjie pacTBopa Hojaa, rnepemMe-
MIMBAIOT, HAOIIOIAI0T OKpacKy u oTMevaroT pH (ontumym pH), mpu koTopom amuiasa IeicTBy-
eT HauOoJsiee akTUBHO. L{enecooOpa3Ho B KakIyt0 MPOOUPKY 100aBUTh HEMHOTO BOJIbI, IIepeMe-
HIaTh ¥ OKpacka Oyzaer Ooiee HarJIsTHOM.

Pesyinbprarel paboThl:

Ne mpo6b1 1 2 3 4 5 6

pH

OkpaivBanue
¢ oJI0M

BeiBoa:

4. BausiHue aKTUBATOPOB U MHTUOMTOPOB HA AKTUBHOCTH AMIJIa3bl CJIOHBI

AKTHBAaTOpbl CTUMYJIHPYIOT AeicTBHE ()EPMEHTOB, HO B OTJIMYHE OT KO(DEPMEHTOB HE
NPUHUMAIOT YYaCTHS B PEAKIIUH.
Xoa pabotsl: B 3 npoOupku HanuBaroT 1o 1 Mi ciroHbl, pa3seneHHon B 40 pa3. B 3aBucumoctu
OT aKTUBHOCTH CITIOHBI €€ MOXHO pa3BomuTh B 10, 20, 30, 40, 50 pa3. B nepByto nmpoOupky mo-
0aBJISIFOT 2 KaruTk BOJIbI, BO BTOpPYIO - 2 Karun 1% pactBopa NaCl, B tpetbio - 2 xarmu 1% pac-
tBopa CuSQy . ITocie 3Toro B KaxkIyro npodupky nodasistoT o 10 kanenb kpaxmana. [Ipooup-
KU CTaBST B TepMOCTar ¢ Temrneparypoid 37 °C Ha 5 MUHYT. 3aTeM BO Bce MPOOUPKHU JOOABISIIOT
10 OJTHOM KaIljie pacTBOpa ioja, NepeMenInBaloT, Ha0JIl01al0T OKPACKy U ONpPENENsIOT, B KaKon
MpoOUpKe AEHCTBYET aKTUBATOP WJIM UHTHOUTOP. MOXKHO B KaXAyI0 MPOOUPKY 100aBUTH BOJIbI
(mpuMepHO 2 MIT) B IIepeMenIaTh (OKpacka OyAeT HarjsiiHee).

PesynpTaTe! paOoThL:
Ne mpo6ObI 1. H,O 2. NaCl 3. CuSO,
OkpaiMBaHue ¢ HoJ0M

JlabopaTopnasi padora Ne 3

KAYECTBEHHBIE PEAKIIMU HA BOJAOPACTBOPUMBIE U KUPOPACTBOPMU-
MBIE BUTAMMHBI. KOJIMYECTBEHHOE OIIPEAEJIEHUE BUTAMHWHOB B PA3-
JIMYHBbIX OBOIIIAX 1 ®PYKTAX.

Lenw:

1). Y CBOUTB, YTO AJIS MPOSIBIICHHS] aKTUBHOCTU MHOTUX (DEpMEHTOB HEOOXOMM HEOETKOBBIH
KOMIIOHEHT — Ko(akTop. MHOrHe KohepMEeHTHI ABISAIOTCA MPOU3BOJAHBIMU BUTAMUHOB (OMOTHH,
TII®, HAl, A/, KOA uT.1.)

2). YmMmetpb niucath hopmynsl BuTamMuHoB Bi, By, Bg, PP, A, /I, E, donuesas kucnota, 3HaTh
VCTOYHUKU U CYTOUHBIE J103bI BOAOPACTBOPUMBIX U KUPOPACTBOPUMBIX BUTAMUHOB, 3HaTh B CO-
CTaB KaKMX KO(PEepMEHTOB U B Kakoi (popMe BXOJAT BUTAMUHBI Ipynibl «By»; mpu3Haku rumno-, u
TUIIEPBUTaMHUHO3a BOJIOPACTBOPUMBIX U JKHUPOPACTBOPUMBIX BUTAMHHOB.

3). YMeTh NpoBOJUTH KaUeCTBEHHBIE PEaKIIMU U OOHAPYXUBATh B MUIIEBBIX MPOIYKTaX BU-
tamunbl By, By Bg, PP, A, 1, E.




1.1. KayecTBeHHasi peakuus Ha BUTaMuH B; (Tmammn)
Ipunyun memoda: B 1IEJIOYHOU cpelle THAMHH C JUA30pEaKTHUBOM 00pa3yeT CIO0KHOE KOM-
IJIEKCHOE COEIMHEHUE OPAHKEBOTO 1IBETA.

- .
CH2\

CH9CH,0M *HCI
s

Tuamuna xnopun (Butamux B1)
Peaxkmuegwl: ouasopeaxmus (5 xanenv 1 %-co pacmeopa cynvganunogotl xuciomsi 6 2 %-m
pacmeope conanotl kuciomst + 5 kanenv pacmeopa NaNO,), Na;CO3z — 10 %-u pacmsop.
Xoa paboTsl: JInazopeakTHB rOTOBUTCS HEMOCPEACTBEHHO mepes onbiToM. K 10 kamisam auaso-
peakTuBa npubaBisAoT 2—4 Karum BUTaMuHa U 5—7 kanenb pactBopa NapCOjs. XKXunkocts okpa-
[IMBAETCS B OPAHKEBBIN U KPACHBIH 1IBET.

2 . KayecTBeHHas1 peakiusi Ha BUTamuH B)

Ipunyun memooa: Peaxius Ha ButaMuH By ocHOBaHa Ha CIIOCOOHOCTH €ro JIErKO BOCCTaHABIIM-
BaThCs; MPU 3TOM PacTBOp BUTaMHHA By, 001a1ar01uii jkeITONH OKpacKoi, mpruoOpeTaeT cHava-
JIa PO30OBEIH IBET MPOMEKYTOYHBIX COCTUHEHUH, a 3aTeM 00CeCIIBEUHBACTCS, T.K. BOCCTAHOBJICH-
Has (opma BuTaMuHa B, GecuiBeTHa.

HyOH

HO H

HO H

HO H

e
H = NH

3C N i
O

PuGodnaBun (Butamun B2)

Peaxkmuewnl: HCI (xony), Zn (noins), sumamun By — 0,025 %-1i pacmeop.

a) Xox pabotsl: B mpobupky HanmmBatot 10 xarmens pacTBopa BuTaMuHa By, 106aBisior 5 kamensb
COJISTHOM KHCJIOTHI U HEMHOTO ITMHKOBOW MbUIM. HaumHaeTcst BbIIeICHHE BOJIOPOAA, KUIKOCTh
MIOCTEIIEHHO PO30BEET, 3aTeM O0ecIBeunBacTCs. Hanummre ypaBHEHUE pPEaKIIHH.

3. KauecTBenHnasi peakuusi Ha BUTaMuH PP (HUKOTHHOBAasi KHCJ10TA)
Ipunyun memoda: ButamMuH PP mpu HarpeBaHuu ¢ pacTBOpOM arerara Meau oOpa3yeT CHHHIA
0CaJIOK METHOM COJIM HUKOTMHOBOW KHMCIIOTBI, INIOXO PACTBOPHUMOM.

COOH .

Or ™

N N

HUKOTHHOBAS KUCJIOTa aMu | HUKOTUHOBOM KHCIIOTHI

Peaxmueot: sumamun PP, 10% -wvui p-p CH3;COOH, (CH3COO0),Cu

Xon pabotel: K 5 — 10 mr. pactBopa Butamuna PP no6asnstor 10 — 20 kamens 10 % pactBopa
YKCYCHOUM KHCJIOTHI U HAarpeBarOT Ha BOJSHON OaHe 10 kumeHus. BeimepxkuBator 2 — 3 MuH. (HE
nepemMenuBas) 1 100aBisI0T paBHBIA 00beM arerata Meau. KuaKocTh CTAHOBUTCS MYTHOM, OK-
palrBaeTcs B To1y0oi 1BET, a IPU CTOSHUU BBINAJAeT CUHUN 0CaJJOK HUKOTHHATA MEJIH.




4. Peaknuu Ha BuTaMuH B (Mupuaoxkcun)
AKTHBHOCTBIO BUTaMHHA Bg 00aaloT Tpu COeAMHEHMsI, O0ObEIUHEHHBIX T0J] HA3BaHUEM ‘‘TIH-
PUIOKCUH:

O M
CH,OH CH,NH,
fj/CH ,OH fj/CH ,OH fj/CH ,OH
ITUPUIOKCOJT IMUPUIOKCAIIH IMUPUTOKCAMUH

Deppoxnopuonas npooa Ha sumamun Be.

[Tpu B3aMMOEHCTBUY MUPUIOKCHHA C XJIOPHBIM JKEJIe30M 00pa3yeTcss KOMIUICKCHAS COJIb THUTIA
(deHosTa Kenes3a, OKpalieHHas: B KpacHBIN IIBET

Peaxmuenl: p-p sumamuna B6, 1 % FeCls

Xo0 pabomei. B npobupky HanmuBaroT 1 M 1%-ro pacTtBopa BuTamuHa Bg, 100aBISIOT 2 KA
1%-ro pacTtBOpa XJIOpHIa Kelie3a U COACPKUMOE BCTPSXUBAIOT. JKUIKOCTH OKpAIIMBACTCS B
KpPACHBIH IBET.

5. KayecTBeHHbLIE PeaKIIH HAa BUTAMHUHLI rpynnbl P (0nodaaBoHOMIbI)

Buramunsl rpymnmel P — npousBoaHbie (uiaBoHA: pYyTHH, SPUOJUKTHOIN, TECTIEPEINH, KBEPLUETHH,
AMUKAaXeTUH U jpyrue. OgHuUM U3 HauboJiee aKTUBHBIX OMO(JIABOHOUIOB SIBISETCS PYTUH —

TJIIMKO3UJ KBEPUCTUHA U [UCaXapruaa pYTUHO3bI:
OH

OH OH o

HO
a) Peakuus ¢ xjmopuaom xemnesa
buodnaBoHonbl 00pa3yloT C XJIOPUAOM JKejle3a KOMIUIEKCHOE COEIMHEHHE, OKpallleHHOE B
U3YMpYAHO-3€1eHbIN 11BeT. KoopHaIlMOHHBIE CBSA3M BO3HUKAIOT MEX/1y MOHOM JKeje3a U aTo-
MaMM KHCI0pOAa (PeHOTbHBIX MMIPOKCHUIIBHBIX TPYII MOJIEKYJIbl BUTAMHHA.
Peaxmuewl: p-p pymuna, 1 % FeCls
Xoo pabomui. K 1-2 M1 HaCBIIIEHHOTO BOAHOTO pacTBOpa pyTHHa NpubasisioT 3-5 kanens 1%-
ro pacTBopa xjopujaa xeinesa. [losBusercs 3eneHoe OKpaliuBaHue.

0) Peaxyus ¢ KOHYeHMPUPOBAHHOU CEPHOL KUCTIOMOLL

KonnentprupoBanHas cepHasi KUCIOTa 00pa3yeT ¢ 6nodIaBOHOMIAMH OKCOHUEBBIE ((hIaBuIMe-
BbI€) COJIM, PACTBOPHI KOTOPBIX XapaKTEPU3YIOTCS SIPKO-KEJITOM OKPacKOH.

Peaxkmueguwl: p-p pymuna, kony. HySO4

Xo0 pabomul. K 1-2 M1 HaCBIIIIEHHOTO BOJHOTO PacTBOpa PyTHHA OCTOPOXKHO MO CTEHKE MPO-
oupku 106aBnsa0T 0,5-1 MJI KOHIIEHTPUPOBAHHOW CepHOU KHUCIOTHL. Ha rpaHuIie AByX >KHIKO-
CTel BO3HHMKAET OKPAIICHHOE B HKEITHIN I[BET KOJIBIIO.

6. Peaknnu Ha sBuramMuH C (acCKOPpOHHOBYIO KHCJIOTY)




Bce xadyecTBeHHBIE peakIMu Ha acCKOPOMHOBYIO KHCIOTY OCHOBAHBI Ha €€ CIIOCOOHOCTH JIETKO
BCTYIIaTh B OKUCIIUTEIIbHO-BOCCTAHOBHUTENBHBIC peakiuu. OKHUCIAACH, aCKOPOMHOBAsT KUCIIOTA
MpeBpaIiaeTcs B JeTUAPOACKOPONHOBYIO, BOCCTAHABIINBAS PA3IMYHBIC COCTUHEHUS:

a) soccmanosnenue 2, 6 - ouxnopghernorurnooghernona

H 0 H 0
CH,0H o OKHCJICHNE CH,OH 0
OH — - et OH
HO OH BOCCTAHOBJICHHUC o o)
acKopOMHOBas JETHIPOACKOPONHOBAS
KHCJIOTa KHCJIOTa

Peaxkmuent: 0,01 %-1t pacmeop 2, 6-ouxniopghenonrunoogernona.

Xox paborel. B mpobupky wamuBator 10 kamens 0,01  %-ro pactBopa 2,6-
muxiopdenonmuuaodpenona. Ilo xamisiM g00aBISIOT PacTBOp ACKOPOMHOBOW KUCIOTHI. Kun-
KOCTh oOecIBeUHBaeTcs, T.K. 2,60-1uxiopPeHoa-uHA0PEHOT OKUCISETCS aCKOPOMHOBON KHCIIO-
Toi. Hanummre ypaBHEHHE peakiyu.

0) Peaxyus occmanosnenus gheppuyuanuda xaius C sumamurom C

AcKopOMHOBAs KUCIIOTA B MICJIOYHOM Cpejie BOCCTaHABIMBACT (eppH-IIUaHUI Kaus (Ke-
JIE30CUHEPOIUCTHIN Kanuil) 10 dheppourannaa Kaius ((KeIe3uCTOCHHEPOIMCTOTO Kaus), KOTO-
PBI TIpY B3aMMOJICHCTBHHU C XJIOPHBIM XKEJIE30M B KUCIIOH cpejie 00pa3yeT IIoX0 PacTBOPUMYHO
B BOJIC COJIb TPEXBAICHTHOTO JKelie3a — OEpIMHCKYIO Jla3yph, BBIMAJAIONIYI0 B OCAIOK TEMHO-
CHHETO I[BETA:

1. Ackopounosas + 2K3Fe(CN)g + 2KOH — meruapo-
KHCJIOTa beppunnaHu
KaJust

+ 2K4Fe(CN)s + 2H,0
ackopOuHOBas  (hepponraHuI
KHCIIOTa KaJust

2. 3K4Fe(CN)g + 4FeClz — Feq[Fe(CN)gls + 12KCI
bepponranu OepiuHCKas

KaJHs na3ypb

Peaxkmuewr: eumamun C, 10 % p-p KOH, 5 % p-p K3Fe(CN)s ,10 % p-p HCI, 1 % p-p
FeCls.

Xo0 pabomwi. B ogHy npobupky (onsIT) BHOCAT 5 kanenb 1%-ro pacrBopa ButamuHa C,
a B Ipyryro (KOHTPOJb) — 5 Kareb JUCTUIUIUPOBAHHOM BOABL. B 00e mpobupku n1o6asisoT mo 1
kare 10%-ro pactBopa rujgpokcuia kaiaus u 1 xamie 5%-ro pacTBopa »ene30CHHEPOJUCTOrO
KaJIMsl, IEPEeMEINBAIOT, IOoCIe Yero 00asisatoT no 3 kamm 10%-ro pacTBopa CONSHON KUCIOTHI
u 1 kamne 1%-ro pactBopa xjiopuaa xeneza. B onbITHOM MpoOUpKe BBINAAAET TEMHO-CUHUN
0CajZioK OEpIIMHCKOM J1a3ypu, KOTOPBIN NMPH OCTOPOKHOM HACIaWBaHUM BOJIbI CTAHOBUTCA Ooliee
OTYETIIMBBIM.

7. KauecTBeHHas1 peakuus Ha BUTaMuH E

a) Bzaumooeticmeue ¢ FeCls

Ipunyun memooa: CIUPTOBOM pacTBOp a—ToKo(pepona okucisiercs xaopuaom xemnesa (I11)
B TOKO()EPUIIXUHOH U PACTBOP OKPAIIUBAETCS B KPACHBIN I[BET.

CH3 0 CHy o
HO 7
cngrreCtyrio —= [ L s +FeClaHhel
HE R HsC W0 R
CH
CH; 3

Peaxmueni: 0.1 % p-p sumamuna E, 1% FeCls



Xo0 pabomui: B cyxyro mpobupky oepyt 4 — 5 kanens 0,1% cnuproBoro pacrBopa o—
Tokodepona, npudasisor 0,5 ma 1% pacTtBopa XJjopuaa kenes3a, TIIATEIbHO MEePEeMENINBAIOT.
Conepxxumoe mpoOUpKH IprUoOpeTaeT KpacHOE OKPAIIMBAHNE B PE3Y/IbTATE PEAKIIUU OKUCIICHHS
B TOKO(EPUIXUHOH:

0) Peam;u;z C KOHYEHMPUPOBAHHOU A30MHOU KUCTIOMOI.

OH
\/H/\I (CHs CHy~CHy cn),cu, HNO C“z
— A CH, cH
' CH, (CHsCHy-

3 CH:
CH - CH,)Q-CH{CO‘I;-CH CH,

Anscha-Toxodepan Anstha- :oxoxunorc (TOKO-KpaCHLIR)
Peaxkmueuot: 0.1 % p-p sumamunaE, kony. HNO3
Xood pabomsi: K 5-6 xamisim 0,1%-HOro cnupToBOro pactBopa Tokodeposia B CyxXoil MpoOupke
npubasisitor 0,5 M1 KOHIIGHTPUPOBAHHOW a30THOW KHCIOTHI M BCTpAxuBaroT. OOpasyercs
AMYJBCHUS, KOTOpas MOCTENEHHO PacCiIauBaeTCs, U €€ BEPXHUI CIION MPpHOOpeTaeT KpacHyI OK-
packy. OxpamBaHue BBI3BAaHO OKHCIEHHEM TOKO(Eposia B MPOAYKT, UMEIOIIUN XUHOUIHYIO
CTpYKTYpy. Peakius necnieunduyuna, yckopsercss Ipu HarpeBaHUU.

HJc CH’

Ilocne svinonuenus 6cex KauecmeeHnbix peam;uﬁ eUMAamMuHoe6 3anoanume maon 1.

Taonuuya 1 KayecTBeHHbIEe peaKiu BUTAMUHOB

HasBanue Hcnonb3yemble peakTHBBI U NpU3Ha- | B cocraB kakux KOPEpMEHTOB BXOAUT
BUTaMUHA | KM peaKuuu BUTAaMUH, B KAKUX PEaKLUAX y4aCTBYET?

l1l. Konuuecmeennoe onpeoenenue 6umamunos 6 npUPOOHbvIX 00beKmMax
Konuuecmsennoe onpeoenenue sumamuna C
Peaxmuegwr: 2 % pacmeop HCI; 0,001 n pacmeop 2,6-0uxnopghenonundogenona; uccie-
Oyemblil mamepuan (yk, A010Ko, kapmogenv u m.o.).
Xo0 pabomei: Vccnenyemblil IPOIYKT U3MENbYUTh U B3BECUTh Ha Becax. HaBecky pac-
TUPAIOT B CTYIKE, 3aTeM J100aBIISIOT BOABI B COOTBETCTBHUHU € Ta0I. 8.
3arem nobasisiroT 1 mi 2 % pactBopa HCl u nepeMerinBaroT noiay4eHHyo cMeck. B reuenne 10
— 15 MuHyT ocymiecTBiseTCs dKCTpaklusa. ACKOpOMHOBAs KMCIOTa — BOJOPAaCTBOPUMBIN BUTA-
MHH, TI03TOMY OHa BBIXOJUT U3 MCCIENYyEeMOro IpoaykTa B pacTBop. OOpasyercs 3KCTpakT, B
KOTOpOM cojiepkaHue BUTaMuHa C COOTBETCTBYET €ro COJEpP)KaHUI0 B HABECKE MPOAYKTa.
CMmech OT(GUIBTPOBBIBAIOT uepe3 CKiIaayaTbiii OymaxkHblil ¢unbTp. [lunerkoit oTMepstoT B 2
koinOoukn mo 3 wmn  Quibtpara U orrutpoBbBatoT 0,001 H pactBopoMm  2,6-
nuxiopdenonuHaopeHona 10 caaboro po3oBOro OKpalMBaHus, Heucdesamoomero B reuenue 30
CEKYH/I.
Pacuem.
~0.088-A-7"-100
5-B
I'me, X — conepkanre acCKOpOMHOBON KUCIOTHI B MI'%,
A —pe3ynbtat TUTpOoBaHus (M 2,6-/IXDOUD) ,
b — 06b€M sKkcTpakTa 171 TUTpoBaHus (M) 6e3 yuéTra BOJbI,
B — naBecka (r) uinu 00BEM (M) IPOIYKTA JIJIS aHATTU3A,
I" — ob1ree KOMMYECTBO IKCTPAKTA,




100 — mudpa, HeoOxoaumast ans mepecuera conepxanus ButamuHa C B 100 T
(MuT) IPOTYKTA.

Tabauua 2.
Hccaenyembriii Hagecka | Koua-Bo Boasl | KoJu-Bo 3kec- IIpumeuanue Conep:xanue
NPOaYKT (B) JJIs1 IKC- TpaKTa JIf BuT. C (Mr%)
Tpakuuu (I') anajan3za (b)
YecHok 5r 10 mn S MJI 3KC- DKCTPaKLHUIO MPO-
TpakTa + 5 BOIUTEL 10 MuH.
MJI BOJIbI DKCTPaKT HUIbT-
pOBaTh.
Kanycracee- |5r 20 mn 10 mn DKCTPaKT HUIBT-
xKast pOBaTh.
JlumonHas Ir 10 M 5 mn DKCTPaKT QUITBT-
MSKOTh pOBAaTh.
JlumonHas Ir 10 M 5 mn DKCTPAKT QUITBT-
KOpKa poBarhb.
KparnuBa Ir 10 M 5 M1 3KC- DKCTPAKT (QUITBT-
Tpakra+5 | poBaTh.
MJI BOJIbI
Kaprodens Ir 10 mn S MJI 3KC- OKCTpakT HUIbT-
TpakTa + 5 | poBarh.
MJI BOJIBI
Jlyk pernua- S5r 20 M 5 M1 3KC- DKCTPAKT (QUITBT-
THIN TpakTa + 35 | poBaTh.
MJI BOJIbI
S1610K0 5t 10 mn 5 mut sKe- DKCTpaKT HUIBT-
TpakTa + 5 | poBarh.
MJI BOJIBI
Kaprodens S5r 10 M 1 M aKc- DKCTPAKT (QUITBT-
BapEHBIN TpakTa + 35 | poBaTh.
MJI BOJIbI
Burtamunnoe | 1 gpaxe | 50 mn 1 M sKc- DKCTPAaKT (PUIIBT-
Ipaxe Tpakra+5 | poBarh
MJI BOJIbI

O6b1yHOE coneprxanue BuTamuHa C B 100 1 pa3inuyuHbIX TPOAYKTOB:
— 6 kanycme: 25-600 wmr,

— 6 wunosnuxe. 500—1500 wmr,

— 6 kapmoghene. 1-5 Mr acCKOpOMHOBOM KHUCIOTHI

JlabopaTopnasi paGora Ne 4.
KAYECTBEHHBIE PEAKIIMUA HA TOPMOHbI
|. KauecTBeHHBIE peaKIMN HA TOPMOHBI 0EJIKOBO-NENTHIHOI MPUPO/IbI.
Peaxmuswt. buypemosoiii peaxmus,; 0,5% NaOH, 20% Pb(CH3COO),, 5% uncyrun onsn
UHBEKYULL, OKCUMOYUH Ol UHDEKYULL.
[Ipuniun Meroaa cM. padoty 1.
BepyT 1recTh mpoOUPOK U BHOCAT B TPU U3 HUX IO 5 Karellb WHCYJIMHA, a B TPH IPYTHE —
1o 5 Karejab OKCUTONHHA. [IpoIebIBalOT ¢ HUMH OMYPETOBYIO PEaKIMHI0 U peakiuto Do,
KaK omucaHo B padore 1.

OQ)ODMJ'IGHI/IG Da6OTBI. I[aHHBIe 3aHCCTH B Ta6n1/111y.

‘ IIpenapatsl TOPMOHOB ‘ Peaknun ‘ BrrsaBisiemas rpynna Pesynprar




B BBIBOZAaX OTMETUTH NPUCYTCTBUE COOTBETCTBYIOIIMX I'PYIIl U aMUHOKHUCIIOT B HCCIIE-
JlyeMBIX TOPMOHAJIbHBIX IIpeNaparax.

1. KauecTBeHHbIE PeaKIINH HA A/[PEHAIMH

a)Peakyus na adpenanun c xnopuoom sncenesa (I1).

MeTtoa OCHOBaH Ha CIIOCOOHOCTH MUPOKATEXUHOBOM I'PYNIUPOBKU aJpeHaINHA 00pa3o-
BBIBaTh ¢ xyiopuoM skenesa (I11) kommiekcHoe coequHeHe U3yMPYIHO-3€JIEHOTO 1IBETa:

Peaxmusvl: p-p aopenanuna, 1 % FeClsz, 10 % NaOH.

Xona pabotel: B mpobupky nmpunuBatot 10 karmens pacTBopa agpeHaIMHA U J00aBISIOT |
Kario pactBopa xjopuna xenesa (I1I).

OH
OH
2 + FeCh—————)-J:::::[ ]:::::L
ch HC CH CHz
CH CHz OH NH
OH NH CH, éHa CH3

Habnromaror mosiBieHne M3ymMpyaHoW okpacku. [Ipu no0aBieHHHM K pacTBOPY Karuid
IETI0YH WM KOHIICHTPUPOBAHHOTO aMMHAaKa BO3HUKAET BUIITHEBO-KPACHOE OKpAIIMBAHUE.

0) luazopeakyus Ha a0peHalun

Ipunyun memooa. Tlpu B3aMMOJIEHCTBHH JMAa30pEaKTUBA C AJPCHATMHOM 00pa3yercs
A30KpacUTeNb KpacHOro IBeTa. /[nazopeakTuB — cMeCch CyNb()aHMIOBOW KUCIOTHI U a30TUCTON
KHUCJIOTHI (MJIH €€ COJIH):

OH
NH, OH
NaNO HO aapeHanH <> GHOH
29 $s Ssg GHe
o“I~o NaOH o~ \,o o~ _
OH N—CH,
cynbaHunosas
kcnoTta asokpacuTenb

Peaxmusvi: 1% p-p cynvgpanunosoii kucromwt, 5 % NaNO,, p-p adpenanuna, 10 %
Na,COs

Xo0 pabomwi. B mpobupky BHOCAT 3 karu 1%-ro pacTBopa cynb(aHUIOBONW KUCIOTHI,
3 xarum 5%-ro pacTBOpa a30TUCTOKUCIOro Hatpus, 5 kanenb 0,1%-ro pacTBopa ajgpeHannHa U
3 xammu 10%-r0 pacTBOpa yriekucioro Hatpus. JKUIKOCTb OKpAIIMBAETCs B KPACHBIH LIBET.

11 O6napy:xeHue iioga B THPOKCHHE.
ITpuHnmn MeTona
["opMOHBI IIUTOBUIHOM Kesie3bl (TUPOKCHH, TPUHOATHPOHUH) COJIEpKaT B CBOEM COCTaBe

I I
H
O 0] C—C—COOH
H, |
NH,
| I

Ecnu ux monBepruyth mienounomy runpoin3y (kumsueHuto ¢ KHCO3), To Beimenurcs
HOAWT Kajusi, U3 KOTOPOTO MpHU T00aBICHUU HodaTa Kajausi BeiaenseTcs oa. CBOOOIHBIN O
00HapYKUBAIOTCS C MOMOIIBIO KpaxMalia.

Peaxmuevr: mupeououn, p-p KHCOg3, 1 % p-p xpaxmana, 20 % KlOs3,



Xoo pabomui: K 1 M 1mIeNOYHOTO THAPOJIM3aTa TOPMOHOB IIUTOBUIHOM Kene3bl J00aBIIAIOT
CEpHYIO KHCIIOTY J0 KUCIIOi peakuuu (4-5 kanens), 2 kamu 1% pacTBopa kpaxmana U 5 Kameinb
20% pactBopa ionara kanus. IlosBisercs cuHssA OKpacka.

Buisoowi:

3.2.2. Metoguyeckue MaTepuaJbl
B xone BeImonHeHHs 1a00paTOPHBIX paboT cieayeT YETKO CIeJ0BATh METOMKE BBIMOJHE-

HUSL U CTPOTO cOOMI0IaTh TeXHUKY Oe3onacHocTu. [lo uroram BeImoNMHEHHOH paboThl oopmis-
eTcs OTYET.
Odhopmnenue nabopamopnoil u npaKkmuueckoii padomut

Ilpasunvno oghopmaennan nabopamopnas u NPaKmMuUYecKoil padoma O00JHCHBL COOepIcams é cebe
cnedyrugue pazoenvl:

*

/
*

Hazsanwne paboTsr

-,

7
0'0

Oo6opyaoBaHue.
Lens paboTsL.

R/
0.0

R/
0.0

X0/ BHITIOTHEHUS PaOOTHI.

7
0'0

Pesynbrarsl HAOJIOICHUI U BEIYUCIICHUH B BHJIC TaOJIMII.

R/
0.0

YpaBHEHH XUMHYECKUX pPeakiuii (Ipyu HEOOXOIUMOCTH).
BpIBOJI (10OJDKEH COOTBETCTBOBATH 11€TTU PAOOTHI).

Kpumepuu ouenusanus 1a60pamopHuoil u nPaKmuueckoi padomut
** Oyenka «OmMauYHO» CTABUTCSI, CCITH:
a) paboTa BBIMOJIHEHA MOJHO, IPABMIBLHO, 0€3 CYIIIECTBEHHBIX OLIMOOK, C/ICJIaHbl BHIBOJIBI,
0) SKCHEPUMEHT OCYILECTBJICH IO IUIaHY C YYETOM TEXHHUKH O€30MaCHOCTH U TpaBHi pabOThI C BE-
MIECTBAaMHU 1 TIPUOOpaMIL;
B) UMCIOTCS OPTaHH3aI[IOHHBIC HABBIKU (TTOJICPIKUBACTCS YUCTOTA pabovyero MecTa U MopsIoK Ha
CTOJIe, 5KOHOMHO HCTIONIB3YIOTCSI PEaKTHBEI).
% OuenKa «xopouto» CTaBUTCSI, €CITH
a) paboTa BBITIOJIHEHA MTPABIJIBHO, 0€3 CYIIECTBEHHBIX OIUOOK, C/CaHbI BHIBOIHI;
0) JOMyCTUMBI: HETOHOTa MPOBEACHUsT WM O(QOPMIICHUs SKCIIEPUMEHTA, OJIHA-JBE HECYILECT-
BEHHBIE OIIMOKK B MMPOBEJCHUN MM O(OPMIICHUH SKCIIEPUMEHTA, B MPaBUIax PaOOThI C BEIECT-
BaMH ¥ TIPHOOPAMHU.
Ouenka «y0061emeopumesibHo» CTAaBUTCS, €CIIU JOIYIICHBI OJ{HA-IBE CYIICCTBEHHBIC OIIUOKM
(B X0/1€ DKCTIEpUMEHTA, B OOBSICHEHWH, B OQOpMIICHUH PabOTHI, MO TEXHHUKE Oe30MacHOCTH, B
paboTe ¢ BerecTBaMu ¥ MpUOOpamMu), KOTOPbIE UCTIPABJISIOTCS C TIOMOIIBIO YUUTEIIS.
% Oyenka «Heyoo1emeopumeIbHo» CTaBUTCS, €CIIM JIOMYIICHbI CYIECTBEHHBIC OIUOKU

(B X0z1e PKCHEPUMEHTA, B O0BSICHEHNHU, B 0(hOpMIICHHH pabOThl, MO TEXHUKE 0e30-
MaCHOCTH, B paboTe C BEIEeCTBAMHU U MPUOOpPaMM), KOTOPbIE HE UCIIPABIISIOTCS JJaxKe
10 YKa3aHUIO YUUTEJIS.

>

*

%

Bo Bcex ciydasx olleHKa CHUXKAETCs, eclu OOydJaroluiicss He COONIoAan MpaBuila TEXHHUKU
0€30I1aCHOCTH.

3. 3. Borpocs! /151 NOATOTOBKHU M NPOBEACHHUS IK3aAMEHA
3.3.1. Bonpocsi
1. [MHaiite onpenenenue Hayke BUOXVMU .

2. Ha3zoBuTe OCHOBHOM pacTBOPHUTENb BHYTPEHHEN Cpeibl OpraHu3Ma KHUBBIX CUCTEM.
3. Uro HazpBaercs BYOEPHBIMU PACTBOPAMU?
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10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.
43.
44,
45.

[Tepeuncnure 6yhepHbIe CUCTEMBI OPraHU3Ma KUBOTHBIX.

N3 kaknX KOMIIOHEHTOB, U B KAKOM COOTHOIIICHHH COCTOUT (ocdaTHas OydepHast cuc-
Tema?

N3 kakuX KOMIIOHEHTOB, U B KAKOM COOTHOIIIEHUH COCTOUT reMorjo0uHoBas OydepHas
cucrema?

W3 kakuX KOMIIOHEHTOB, U B KAKOM COOTHOIIEHUU COCTOUT ruipokapOoHaTHas 0ydep-
Has cucrema’?

Yro takoe «IIOCTOSHCTBO BHYTPEHHEN CPE]IbI»?

Haiire onpenenenune nonaruro OCMOC.

Yro takoe OCMOTUYECKOE JJABJIEHUE?

[lepeuncnure Tunsr ALTU030B U AJIKAJIO30B.

HazoBuTe BO3MOKHBIE IPUYUHBI JIBIXaTEIBHOTO al1103a.

HazoBute BO3MOKHBIE IPUYMHBI ABIXATEIBHOIO AIKAI03a.

HazoBuTe BO3MOKHBIE IPUYUHBI META0OIUYECKOTO all03a.

Ha3zoBute BO3MOXKHBIE MPUYNHBI METAOOIHMYECKOTO AJIKaI03a.

Kaxoit kommoneHT 0y epHoil cUCTeMbI HAUMHAeT paboTaTh, Mpu cMenieHuH PH B Kuc-
JyI0 CTOPOHY?

Kakoii koMnoneHT 0ydepHoii cuCTeMbl HAaUWHAET paboTaTh MpH anuao3e?

Maiite onpenenenune nonaruto [INIASMOJINS.

Urto takoe HUTOJIN3?

Hatite onpenenenue repmuny ' EMOJINS.

Yro takoe DH3MMBbI?

Hatite onpenenenue knaccy pepmento ' MIPOJIA3EIL. Ilpuseaute npumepsi.

Kakue gepMeHThI OTBEUAIOT 3a peakiuy, UIyIue Mo JBOMHBIM cBsi3siM? Ha3oBute kiacc
Y TIPUBEIUTE TPUMEPHI.

Kakue gpepMeHThI OTBEUaIOT 32 TPAHCIIOPTUPOBKY OTAEIBHBIX ()ParMEHTOB MOJIEKYT OT
OJIHOH MOJIeKyJIbl cyOcTpara, k qpyromy? [Ipumeps! 1 Ha3BaHUE Kiacca.

HazoBuTte kinacc hepMeHTOB, y4aCTBYIOIIUX B OKHCIUTEIBHO — BOCCTAHOBUTEIBHBIX pe-
akusax? [IpuBenaure npumMepsl.

Jaiite onpenenenue kiaaccy GepMeHTOB, yyacTByromux B npoueccax AHABOJIM3MA.
3a xakue peakiuu orsedaroT JIMT'A3bBI?

Kakue gpepMeHTHI MOTYT U30MEpPH30BaTh OJUH cyocTpaT B apyroii? [IpuBeante mpumepsl
TakuX (PEPMEHTOB U JlaliTe Ha3BaHUE 3TOMY KJIaccy.

Yro HassiBaercst AIIOOEPMEHTOM?

N3 xakux gacteit cocrout XOJIOOGEPMEHT?

Kakas xumunueckas npupoga y [IPOCTBIX PEPMEHTOB?

Hatite onpenenenne AJIJIOCTEPUYECKOI'O ®EPMEHTA.

Yro Ha3biBaeTcst DOPEKTOPOM?

B kakoii cyObenanIe HaXOAUTCS AJUTIOCTEPUYECKUI LHEHTP ®EPMEHTA?
Kakue ygactku Bxogat B coctraB AKTUBHOI'O HEHTPA ¢epmenTa?

Jlnst wero Heo6xoaum KOHTAKTHBINM YYACTOK B AKTUBHOM IEHTPE ¢epmen-
Ta?

Jlitst wero Heobxoaum SIKOPHBIM YUACTOK B AKTMBHOM LIEHTPE ¢epmenta?
3anucarh ypaBHEHUE B3aUMOICHCTBUS MOJIEKYIbI ()epMeHTa U cyOcTpaTa (B 0011IeM BU-
ne).

Kakue ¢pepments! HazpiBatotcsi TEPMOJIABUJIBHBIMI?

[Moguunsitorcs mu TEPMOCTABUJIBHBIE ®EPMEHTHI 3akony Bant-TI'oda?

Kakwue emectBa moryt 661Tb KOOAKTOPOM?

Haiite onpenenenne BUTAMNUHAM?

Ha xakue rpynns! nonpasaenstor sce BUTAMWHBI?

Kakas ponb orBogutcss BUTAMMWHAM B opranuzme?

Kakue BUTaMHMHBI JIerye NOCTYNalT B KPOBb U3 KKT?



46. Kakue Bemtecrsa HaszepiBarorcss UHITUBUTOPAMMN?

47. Kakue BemectBa MoryT BoicTynath B poiu MHIMUBUTOPA?

48. B uem cymuocts KOHKYPEHTHOI'O MHI MBUPOBAHWA?

49. Kakum o6pazom moxHo cHsITh OBPATUMOE MHI'MBMMPOBAHUE?

50. B kakoii yactu mosnexyisl ¢pepmenta uaet Bozaeicteue npy HEKOHKYPEHTHOM
NHI'MBUPOBAHUN?

51. TlepeuncnuTe peakuy aKTUBAIIUN — UHAKTUBAUU (DEPMEHTOB.

52. O0BsicHuTe IPUYKMHY BIUsHUS PH Ha aKTUBHOCTH (PEPMEHTOB.

53. Haiite onpenenenue nouaruto  MITOBUTAMWHO3S.

54. Yto takoe AHTUBUTAMUHBI?

55. [laiite onpenenenue nonsituro ABUTAMMHO3S.

56. Kakue BUTaMHHBI UTPAIOT BaXXKHYIO posib B porieccax KPOBETBOPEHUA?

57. Kakoii Butamun nassisaior AHTUKCEPO®TAJIBMUUECKUI? Kakue ele 61M0I0ru-
YECKHUE POJIM MPUHAJIJIEKAT eMy?

58. Kakue BUTAMUHBI Bxonsat B coctaB OKCUAOPEIYKTA3? [IpuBenute npumMepbl
COOTBETCTBYIOIIUX BUTAMHHOB U ()EPMEHTOB.

59. [laiite onpenencaue nousturo ' OPMOHBIL.

60. I'ne maxoasarcs T OPMOHBI?

61. Kakue xene3bl oTBedaroT 3a cekpennto [OPMOHOB B opraamn3me?

62. HazoBuTe rnaBHyIo Xene3y BHyTPEHHEH CeKpeIiu.

63. [lepeuncnute ropmosl, oTHOcsmuecs kK TOPMOHAM BEJIKOBOW ITPUPO/IbI?

64. Kakoe BemecTBo sBisieTcs uctounukoM s cuate3a CTEPOWIHBIX TOPMOHOB?

65. Kakue ropmonst otHocsaTcss Kk CTEPOUIHBIM TOPMOHAM?

66. HazoBute ropmonsl, otHocsmuecs k JIUABETOI'EHHBIM.

67. Ha cootHomenne kakux MukpoaneMeHToB BIusiioT [IAPAT — TOPMOH u KAJIbBLIU-
TOHUH?

68. Ilepeuncaure ocnoubie Gpynkuu CTI" B opranuzme.

69. Kaxkoii sxene3oit ocymectBiusercs cexkperus JII' u @CI™?

70. 3a gro B opranusme oreeyaror MUHEPAJIOKOPTUKOW/bI?

71. Tlepeuucnute pepmenTsl, yuactByomue B pacueriennd YIJIEBOAOB YV X KBAUYHBIX
JKXUBOTHBIX.

72. Yro sBnserca HaumeHbiuM METABOJIMTOM VYIJIEBO/IOB y HEXKBAUHBIX XK1-
BOTHBIX?

73. Yro sBnserca HaumeHbiuM METABOJIMTOM VYIJIEBO/IOB y )XBAYHBIX XU-
BOTHBIX?

74. Tlepeuncaure mytu nonoinenus 3anacoB ' JIOKO3LI B oprannsme.

75. Kyna B opranusme pacxoxayercst [ JIFOKO3A?

76. Kakue dbepmentsl Heooxoaumbl amns pacuierienus TPUALIWITJIMITEPU/IOB?

77. Kakyro ¢pynkiuto BeinonsstoT JKEJTYHBIE KMCJIOTBI B opranusme?

78. I'ne B opranuzme npoucxoaut TKAHEBOE OKMCJIIEHUE XXWPHBIX KUCJIOT?

79. Iepeuncaure hepMeHTH OEITKOBOTO OOMEHA.

80. Ilepeuncnute OCHOBHBIE KOMIIOHEHTHI KEyIOUHOTO COKA.

3.3.2. Kpurepuu onieHMBaHUS YCTHOI0 OTBETA HA IK3aMeHe

Onenka «5» («OTJIMYHO») COOTBETCTBYET CIIEAYIOIIEH KaueCTBEHHON XapaKTepUCTHKE:
«M3JI05KEHO MPAaBUIILHOE IOHMMAHKUE BOIIPOCA U JaH UCYEPIIBIBAIOIINI HAa HETO OTBET, COACPKA-
HHUE PACKpPBITO MOJHO, MPO(ECcCHOHATBHO, TPAMOTHO». BpIcTaBisercs CTyIeHTY, OOHapyXHB-
IIEMY BCECTOPOHHEE CUCTEMaTHUYECKOe 3HaHHE y4yeOHO-POrpaMMHOI0 MaTepuania, 4eTKO U ca-
MOCTOATENbHO (0€3 HaBOAAIINX BOIPOCOB) OTBEYAIOIIEMY Ha BOIPOC OuIIeTa.

Onenka «4» («XOpoII0») COOTBETCTBYET CIEAYIONIEH KaueCTBEHHOW XapaKTepUCTHKE:
«H3JI0KEHO MPaBUIIbHOE MOHUMaHUE BOIPOCaA, JAHO JOCTATOYHO MOJAPOOHOE ONMKCAaHUE MpeIMe-



Ta OTBETA, MPUBEJCHBI M PACKPBITHI B TE3UCHOM (pOpMe OCHOBHBIC MOHATHS, OTHOCALIMECH K
IpeIMETy OTBETa, OMIMOOYHBIX MOJIOKEHUN HeT». BhIcTaBisieTcss CTyAEHTY, MOKa3aBIIeMy CHC-
TEMAaTUYECKH XapakTep 3HAHWH M0 AMCUUIUIMHE M CIIOCOOHOMY K MX CaMOCTOSTEIbHOMY I1O-
MOJTHEHUIO U OOHOBJICHHUIO B X0/1€ AaJbHEUIIeH yueObl U MPO(EeCCHOHATBHOMN AeSITETbHOCTH.
Omnenka «3» («yA0BJIETBOPUTEIbHO») BBICTABIIACTCS CTYJICHTY, OOHApYKUBIIEMY 3HAHUE OC-
HOBHOT'O y4€OHO-NPOrpaMMHOI'0 MaTepuaia B o0beMe, He0OOXOAUMOM Ul AajbHeHIIed y4eOsl,
CHPABJISIIOILEMYCS C BBIIIOJIHEHUEM 3a/1aHUM, IPEAYCMOTPEHHBIX IPOIPaMMON;

- JIOITYCTUBIIEMY HETOYHOCTH B OTBETE M IPU BBINOJIHEHUM 3K3aMEHALMOHHBIX 3aJlaHui,
HO 00J1a/1al0LIMMH HEOOXOAMMBIMU 3HAHUSAMU I UX YCTPAHEHUs 110/ pyKOBOJICTBOM Ipenoja-
BaTEIIs.

Onenka «2» («HeyJA0BJIETBOPUTEIBHO») BBICTABISIETCS CTYACHTY, OOHApPY>KUBIIEMY CYIIECT-
BEHHBIC MPOOENbl B 3HAHHUSIX OCHOBHOTO Y4YEOHO-TIPOrPaMMHOIO MaTepuaia, JOIMYCTHBIIEMY
NPUHIUIHAIBHBIC OIIMOKH B BBIMOJHEHUH MPEAYCMOTPEHHBIX MPOrpaMMON 3a/laHHif; JaBIIEMY
OTBET, KOTOPBIN HE COOTBETCTBYET BOIPOCY IK3aMEHAILIMOHHOI O Ouiera.



