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1. IEJIM OCBOEHUSA JUCIUIIJIMHBI (MOAYJIS)
Ilenb ocBOEHMS AUCUUIUIMHBI — AATh CTYJEHTAM TEOPETUYECKHE, METOJO0JIOIMYECKUE U

NpakTUYeCKHe 3HaHUA, (POpMUPYIOIINE COBPEMEHHYI0 XUMHUYECKYIO OCHOBY JUISl OCBOCHUS TPO-

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

3agaun:

2. MECTO JUCHUILJIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM

MPOI'PAMMBbI

B cooTtBercTBUU C yueO-
HBIM TUIAHOM JUCHUILIIMHA
OTHOCHUTCS K

Craryc AUCITUTUTUHBI

O6ecneunBatomue (pe-
HICCTBYIOIIUEC) AUCIIUTLIN-
HbI, IIPAKTUKH

Oo6ecneunBaembIe (Imocie-
JYIOIIKE) TUCIUTLIAHBI,
MIPaKTUKU

Obs3arenbHON yacTu 00pa3oBaTEIBLHON MPOTPAMMBI

Oa3oBas

IIxonsHBIC KYpChbl XUMHUH U (1)I/I3I/IKI/I, HCOpraHN4CCKas U aHaJIUTH-
YCCKasd XUMHUA, OpTraHUYCCKas U (I)I/I3KOJ'IJ'IOI/II[H3.$I XHUMHUA, (bPISI/IKa,

ounoJiorus

BereprnHapHO-caHUTapHAsI SKCIEPTU3a CHIPbs U IPOTYKTOB KUBOT-
HOT'O IPOMCXOKACHUS, MUIIEBbIC U OMOJIOTUYECKH 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 HaumeHoBaHWE
KOMIIETeHIIUN

NuaukaTtop(bl) JOCTHKEHUST KOMITIETEHINH / TUTAHUPYe-
MbI€ Pe3yJIbTaThl 00yUCHHS

Howmep(a) pazze-
na(oB) TUCITH-
TUTHHBI (MO Is),
OTBEYAIOUIEeTo(1X)
3a (hopMHpOBaHHE
JaHHOTO(BIX) HH-
JIuKaTopa(oB)
JOCTIDKEHHUS
KOMITETCHIIUU

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

HOBHBIE 3aKOHBI W METOJIbI
HCCIENOBAHUM  €CTECTBEH-
HBIX HayK IS PELICHUs 3a-
Jad mpogecCHOHANbHON Jie-

WN-20nk-2 Ucnionb3yeT 3HaHUS OCHOBHBIX 3aKOHOB U
METOJIOB UCCIIEJIOBAHUI €CTECTBEHHBIX HAyK JIJIsl peuie-
HUS 337249 IPOECCHOHATLHON eI TeTFHOCTH.

Bce paznensl

ATCIBHOCTHU

N-3onk-2 [IpuMeHsieT OCHOBHBIE 3aKOHBI U METOJIbI HC-
CJIEJIOBAaHUM €CTECTBEHHBIX HAYK JUISl PEIICHUS 3a/1a4
po(ecCHOHATBHOMN IEATENbHOCTH.

Bce paznenst

4. CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHBI MO4YJIs)
4.1. Copep:xanue TUCUMIIIIMHBI (MOXYJIS)

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-
THUBHBIC TCXHOJIOTNHU o6y11eH1/1;1




JIEKITUHA

MPaKTHYECKUE
(cemmHapckue)
nabopaTopHbIe

CaMOCTOATCIIbHAsA

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-
THH.

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.

BJIP

Jlekuus — Bu3yanusauus.

J1acChl OMOJIOrHYeCKH AKTHBHBIX coeTUHEHHUH.

BuTamMuHBI H BATAMHHOIIOJ00-
HbIe BemecTBa.OnpenercHre Bu-
TAMHHOB KaK BaKHEHIITHX OMOJIO0-
FMYECKH aKTUBHEIX BelecTs. I1o-
HATHE 00 aBUTaMHUHO3aX, THIIOBH-
TaMHHO03aX, THIIEPBUTAMUHO3X,
anTuBuTamMuHax. Knaccupukarus
1 HOMEHKJIATypa BUTAMHHOB: OyK-
BEHHAs, XUMHUECKast, (PU3HOJIOTH-
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» (PEpMEHTHL. AKTUBHBIN
LEHTpP. AJUIOCTEpUYECKUNA LIEHTP.
OcHoBHBIE CBOWCTBAa (HDEPMEHTOB;
(baxTopbl, ONpeneNsIomne aKTHB-
HoCTh (epmeHTOB. CoBpeMeHHas
HOMEHKJIaTypa W Kiaccupukanus
¢depmentoB. Ilonsatue o mpodep-
MEHTax (3UMOreHax) U UX Ba)KHOH
pOJH B peryisiuu (pepMEHTATHB-
HOI aKTUBHOCTH.

YO,
KO

2.3

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

YO

.HGKLII/IS{ — BU3YyaJIM3alus.




HpI/IHI_II/IHBI OH3UMOJHUArHOCTHKH.

2.4

l'opmonsl. Mx poms B oOMeHe
BEIIECTB. MeXaHn3M JeHCTBHA
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
dochoprmupoBaHreM.

2

2

KO3

Jlexuust — BU3yanu3anus.

3.2

Obmen  yenegooos.  'mukonms.
AdpOOHBIH MyTh OKUCIEHUS yTJie-
BOJIOB. DHEpreTHUecKuii OamaHc
a’pOoOHOTO W aHa’POOHOTO OKHC-
JICHUsI YIIICBOAOB.

10

YO

Jlexuust — BU3yanu3anus.

3.3

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

Jlekuus — Bu3yanuszauus.

3.4

Obmen benxoe. Pacnian GenkoB B
nuieBapuTensHoM Tpakre. Oco-
OCHHOCTH NpEBpaLICHUI a30TCo-
JepKalIiX BELIECTB Yy >KBAYHBIX.
[Tyt o0e3BpekuBaHUs aMMHUaKa B
opranu3me. OpHUTHHOBBIM UK
MOYEBHHOOOpa30BaHUsl.

BuoxumMusa 0H0JJOrHYeCcKHX KUAKOCTEeH U TKaHel.

41

Xumuueckuil 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.
O0e3BpexuBaHNE B IMEYCHH IPO-
JIYKTOB MHUKPOOHOTO paciieruie-
HUSI aMHHOKHCIIOT B KHUIIIEYHUKE.
Obe3BpexxuBanue  OMIMPYyOMHA.
[psiMoit n HenpsiMOK OUIMPYOHH.
Hapymenne oOMeHa OunnupyOunHa.

4.3

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

yIIeBOAbl W JIp.), PErynsuus

P,D




MOJIOKOOOpa30BaHUSI.

4.4

Buoxumusi HepBHOW TkKaHm.|1
XUMHUYECKUN COCTaB HEPBHOM
TKaHU. benku, yriaeBonbl, JH-
OUABl  HEPBHOM  CHUCTEMBI.
HebenkoBble 3KCTpaKTUBHBIE U
MHUHEpaJIbHbIE BEIIIECTBA.
@YHKIMOHAIbHAS CBA3b MEXAY
COCTOSIHUEM HEpBHOM TKaHU U
OOMEHOM BEIICCTB, XHMH3M
nepeaayy HEpBHOIO MMITYJIbCa.

YO

4.5

Bbuoxumusa KocTHOH M coenm-|1
HHUTEJbHOH TKaHH, KOXH H
mepcTu.CocTaB U CBOWCTBa
KOCTHOW TKAaHU Y JKHUBOTHBIX.
OcobenHoctn  oOMeHA  Be-
mectB.Kommares. DJIacTHH.
IIporeornukanbl.  Mykonosu-
caxapH/ibl. Buoxumuueckue
W3MECHCHHUS  COCAUHHMTCILHOM
TKaHU MPU CTAPCHHUH U MaTOJI0-
TUYECKUX MPOIeccax.

P,D

4.6

Buoxumusi koxu. Xumuue-|1
CKMH COCTaB IIEPCTH U IIEPCT-
Hasl IPOAYKTUBHOCTb. DaKkTOpbI
IOBBIIICHNUS] IIEPCTHOM IIPO-
JIYKTUBHOCTH.

P,D

4.7

=

Buoxumusi nmouek. OcoOeHHO-
CTH OOMEHa BEILIECTB B MOYKAX.
ITaTonornyeckne KOMIIOHEHTHI
Moun — OeloK, KpoBb, caxap,
KETOHOBBIE (ALlETOHOBBIE) TEJa,
OunupyOuH, ypoOWINH, TMOp-
¢upuHbl. XUMHYECKUH COCTaB
MOYH ITHII.

P,D

4.1.2. 3aounasn gpopma:

/1

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

Temsl 3angaTuii

JIEKIIUH
NPaKTHYECKUE
(cemuHapcKue)
mabopaTopHbIE

CaMOCTOsTEeIbHAS

pabota

KouTposib 3HaHuit*

HpI/IMeHSIeMBIe AKTHUBHBIC 1 UHTCPAK-
THBHBIC TCXHOJIOINH O6yLICHI/I}I

IIpeamer 6M0IOTrHYECKO XUMHUHU

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

BJIP,

.HGKLII/IH — BU3YyaJIM3alus.




JIbI UX BBIJCICHUS, OYUCTKH, U3Y-
yeHus. [lpupoaHpIe TenTHIEL. .

2. Ki1accnl 0M0J10rH4eCcKy aKTHBHBIX COeAMHEeHHH.

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
0MOJIOTMYeCKHX KAaTaJlu3aTopax.
Xumuyeckass mnpupoaa. «OmHO-
KOMITOHCHTHBIE» H «IABYXKOMIIO-
HEHTHBIE» (PEPMEHTHI. AKTHBHBII
LEHTpP. AJUIOCTEpUYECKUNA LICHTP.
OcHOBHBIE CBOICTBa (EPMEHTOB;
(baxTOopbl, ONpenensomne aKTUB-
HOCTE (epmeHToB. CoBpeMeHHas
HOMEHKJIaTypa W Kiaccupukamus
¢depmentoB. [lonstre o mpodep-
MEHTax (3MMOTreHaX) U X BXKHOU
poOJM B peryisiuuu (pepMEHTATHB-
HOH aKTUBHOCTH.

YO,

Jlexuus — BU3yanu3anus.

2.3

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

10

Yo,

24

l'opmonsl. Ux pome B obOmeHe
BellecTB. MexaHu3M JIeUCTBUS
TOPMOHOB: CTPYKTYpa, CBOHCTBA U
OMOJIOrMYECKOe 3HAUCHME.

12

BJIP,

Jlekuus — Bu3yanusaunus.

3.0

OMeH BEIIECCTB M OHCPTUH B OpraHmimMe.

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. DHEPreTHUEeCKHid OaaHc
a’po0HOTO M aHa’pPOOHOTO OKHC-
JICHUSI YTIICBOIOB.

10

YO,

Jlexmust — BU3yanm3anusl.

3.3

Obmen aunuoos. buomornueckoe
3HaueHHe JunuaoB. lIpomexy-
TOYHBIA OOMEH JIUIUI0B B TKAHIX.

12

BJIP
YO,

3.4

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

1

12

Yo,

.HGKLII/IS{ — BU3YyaJIM3alus.

BuoxuMus 0H0JIOrHYECKHUX KHAKOCTEH U TKAHeM.

4.1

Xumuueckuili coctaB KpoBu. be-

KM, YIJICBOJbI, JIMIIHUJAbBI U JPYIUeC

1

10




OpraHWYEeCKUE BEIIECTBA KPOBHU.
MuHepanbHBI COCTaB KPOBH.

4.2 |bnoxumus nedenu. Pois meueHu 10 D
B OOMEHE YIJICBOJOB, JIHIHIOB,
amuHokuciior. Cunres OelKoB
IIa3MbI KPOBH B ITEYEHHU.

4.3 | BuoxuMHsi MOJIOYHOM JKeJjie- 14 15
3bl, MOJIO3UBa, MoJioka. OO0-
MEH BEIIECTB B MOJIOYHOM IKe-
neze. CocraB u  (usMKo-
XUMHUYECKHE CBOWCTBA MOJIOKA
U MOJIO3WBa y Pa3HBIX BHUJIOB
JKUBOTHBIX. bruocuHTe3 Komrmo-
HEHTOB MOJIOKa (O€NKH, KHUPHI,
YIAEBOABI W JIp.), PEryisuus
MOJIOKOOOpa30BaHUsI.

* YkaspiBaeTcst popma kounTposss. Hanpumep: YO — yerHbIi onpoc, K — komtokBuym, T — TecTupoBaHue,
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. Ounasa 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 cem.
Jlexmun 30
JlaboparopHsbie 16
IIpakTHueckue 14
HToro KOHTaKTHOM PabOTHI 60
CamocrosiTenpHas paboTta 84
Popma KOHTPOIIS €)
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 KOHTPOIIS K, Ok3

5. OPTAHU3AIUA U YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJBbHON PABOTHI OBYUYAIOIINXCS MO JUCHUTIJIMHE (MOY.JIIO)

5.1. Copep:xanue caMOCTOSTEJIbHOM PA0OTHI 110 JUCUHUILIMHE (MOIYJII0)

B Teuenue cemecTpa cTyAeHTaM peKOMEHAYETCS BHIOpaTh U3 MPEIaraeMoro CIucKa TeMbI ICCe
u pedepaToB HanbOJIEE WHTEPECHBIC TSI HUX. B COOTBETCTBUM € KAJICHAAPHO - TEMATHYCCKUM
TUTAHOM OCBOEHUS JUCUHUIUIMHBI TI0 BEIOpAHHOW TeMe MOATOTOBUTH KPAaTKOE COOOIIEHHE C Tpe-
3eHTanue. B mporecce NOAroTOBKY K BBICTYIUICHHUIO U 3aHATHIO NPENOAABATENb KOHCYJIBTHPY-
€T CTY/IeHTa, TIOMOTaeT 00JIee KPaCOUYHO U MHTEPECHO PACKPHITH TEMY.

CIIMCOK TEM PE®EPATOB

1. JlucniepcHble CHUCTEMBI OpraHu3Ma.




2. OcHOBHBIE CBOICTBa KOJUIOMJHBIX PAacTBOPOB, PACTBOPOB BBICOKOMOJEKYJSPHBIX Be-
[IECTB, MUKPOJIUCIIEPCHBIX CUCTEM (CYCIHIEH3UH, SMYIIbCUIA).

3. [ToBepxHocTHBIE siBJIeHUSA. CYITHOCTD U BUABI aICOPOIIUH.

4. [ToBepxHOCTHOAKTUBHBIE BelecTBa. [ MAPOPMIBHOCTD U THAPOPOOHOCTH MaTEPUATIOB.

5. CBoiicTBa pacTBOPOB BEICOKOMOJIEKYJISIPHBIX BEIIECTB HAa MPUMEPE OCIIKOB.

6. CycneHsuu, SMyJIbCUH, a3PO30JIU B )KU3HH KUBOTHBIX, UX MPAKTUYECKOE 3HAUCHUE.

7. [ToHsATHE O KIETOYHOM JIOKAIN3AaLUU (PEPMEHTOB.

8. [uToXpoMbl U UX poib?

9. XuMHU4ecKast Ipupoa ¥ UICTOYHUKH BUTAMUHOB.

10. OO6mmue cBoicTBa M OMOJIOTUYECKAS POJIb BATAMHUHOB.

11.  I'unepBUTaMHHO3BI, TUIIOBUTAMUHO3BI U AaBUTAMHUHO3BI JJISl PAa3HBIX BUTAMUHOB. [1posiB-
JsieMble TPU3HAKU.

12. [ToHsiTHEe aHTUBUTAMUHBI U UX OMOJIOTUYECKAS POJIb.

13.  T'opmonsl nepeaneit gonu runodusa (ageHorunodus). [Ipupona u Ouonoruvyeckoe aei-
CTBHE COMaTOTPOIUHA.

14.  Topmonsl 3agHelt goau Tunodusa, XUMHUECKas MPUPoAa U OUOIOrHUecKoe IelcTBHE Ba-
30IPEeCCHHA, OKCUTOIIMHA.

15. T'opMOHBI HTUTOBUIHOM JKEJIE3bI (THPECOUTHBIC).

16.  T'opMOHBI TOKEITYIOYHON KeJe3bl (MHCYNHH, TJIIOKAroH, JMIOKAWH, BATOTOHWH) U UX
npupoa.

17. buonormueckoe JeiicCTBHE TOPMOHOB SIMUHUKOB. [IpuMeHEeHNEe UX CHHTETHYECKUX aHAJIO-
T'OB B )KHUBOTHOBOJICTBE U BETEPHUHAPHON METUIIHE.

18.  T'opMOH XenToro Teja SMYHUKA U ero POJb B OPTraHU3ME CaMOK.

19.  T'opmoHOUBI KEMyTOUHO-KUIIEYHOTO TPAKTA.

20.  HeiiporopMoHBI: THCTAMHH, CEPOTOHHH, alleTHIIXOJIHH.

21.  HazoBuTe OCHOBHBIE YITIEBOABI KOPMa U OPTaHU3Ma KUBOTHBIX.

22.  OcCHOBHBIE 3TaITbl IEPEBAPUBAHUS YTIIEBOIOB KOPMa Y MOHOTACTPUYHBIX KUBOTHBIX.

23.  OcobeHHOCTHU IepeBapuBaHUs YII€BOJ0B KOPMa Yy )KBAYHBIX KHUBOTHBIX.

24.  Bugpl OpoXKEHHUsI YTIIEBOJOB B IMpEKEITYAKaX y KBauyHBIX KUBOTHBIX.COCTaB M Mexa-
HU3M Jieii-cTBUs (ochaTHON OypepHOH CHCTEMBI.

25. CocTaB 1 MexaHU3M JAEUCTBUS reMOINIOOMHOBOM OypepHOil cUCTEMBI.

26. BomopactBopumble BUTaMHUHBI TPyIIbl B: pusnonornyeckas pois, Tumo - , THIIEPBUTA-
MHUHO3BI, CyTOYHAsI MOTPEOHOCTD ISl Pa3ITUYHBIX TPYIIIT )KUBOTHBIX.

27.  AcxopbunoBas kuciora 1 ButamuH K. CoBMecTHast posib Ui OpraHu3Ma.

28. AHTHBUTAaMUHBI.

29.  Ponp metabonu3ma Jisl )KUBBIX KIIETOK.

30.  Pacmeruienue yriaeBoJ0B B MUIIEBAPUTEIEHOM TPAKTE )KBAYHBIX KHUBOTHBIX.

31.  PacumemnieHue yraieBoA0OB B MUIIEBAPUTEIHHOM TPAKTE HEKBAUYHBIX KUBOTHBIX.

32.  Kcenobuoruku. OOpa3oBaHKe U JIETOKCUKAIIUS B OpraHU3ME.

33.  T'opMoHBI KOpBI HA/ATTOUYEYHUKOB.

34,  MexaHu3m 00pa30BaHMS YHEPTUN B MHUTOXOHJIPHUSIX.

35.  buoxuMuyeckuit cocTaB MOJIOKa.

36.  BUOXWMUS MBIIIEYHON TKAHU.

37.  buoxumus HepBHOM TKaHU.

38. buoxumusga nouek. Ytunuzanusa NH3 B OpHUTHHOBOM IIUKJIE.

39.  Pousb neueHu B JETOKCUKAIIMM BPEIHBIX BEIIECTB.

40.  OOMEH TOPMOHOB B TICUCHH.

41.  OOMEH BUTaMUHOB B TEUCHHU.

42.  IlumeBapuTenbHBIE TOPMOHBI.

43.  T'opMOHBI )KUPOBOM TKaHHU.

44.  KapuutuH. OOpa3oBaHHE B OpraHu3Me, JOINOJIHUTENbHbIE MCTOYHUKU, OMOJOTHYECcKas

pOJIb.



45.  Kpearunun. KimoueBoii moka3atens pabOThl OYEK.

46. DYHKIUS KETIHBIX KUCIIOT.

47.  Antnokcupantsl. [lpaBaa u mud.

48.  Tlento30 — dochaTHBIN MUKI: MEXaHU3M PEATH3alNd U OMOJIOTHUYECKAs POJTb.
49.  OoOpazoBanue NH3 B opranusme.

50.  Ilonmw3a u Bpen XosnecTepuHa Uig OpraHu3Ma.

ol. buoxumus cBUHOrO caa.

52. MukpossieMeHThl B OpraHu3Me >KMBOTHBIX. [loTpebieHue m HakoIUleHHe B OpraHax u
TKaHSIX.

53.  Perynsauus oOMeHa MUHEPAJIOB B OpraHU3Me KHUBOTHBIX.

54.  Perynsuus BOJHOTO 0OMEHa B OpraHU3Me KUBOTHBIX.

55.  TI'nuenwue GenkoB B XKKT KuBOTHBIX.

56.  MexaHU3MbI HEUTpAIU3AIUH TPOYKTOB THUCHHUS Y )KUBOTHBIX.

57.  KetoHoBble Tema. MexaHnu3m oOpa30BaHus U OMOJIOTHYECKAs POJIb.

Tembl, BLIHOCHMbIE HA CAMOCTOSITEIbHYIO IPOPAOOTKY:

— TeMbl, BBIHOCMMbI€ HA CAMOCTOATEIbHYIO MPOPAGOTKY:

1. Bydepnsie cucrembl KpoBH. UTO Takoe alfua03 U ankanos3?

2. Yro Takoe aucriepcHas cucrema? [IpuBenure npuMepsl JUCTIEPCHBIX CHCTEM.

3. HazoBute 0CHOBHBIE CBOMCTBA KOJUIOUTHBIX PACTBOPOB, PACTBOPOB BEICOKOMOJIEKYIISIPHBIX

BEIIECTB, MUKPOJAUCIIEPCHBIX CHUCTEM (CYCIIEH3UM, SMYIIbCUNA).

4. TloBepxHocTHbIe siBNeHHA. CyITHOCTH U BUBI aicopOunu. [1IoBepXHOCTHOAKTHBHBIE BElIe-

ctBa. ['mapoduiabHOCTh ¥ THAPO(POOHOCTH MAaTEPHUATIOB.

5. CBoiicTBa pacTBOPOB BEICOKOMOJICKYJISIPHBIX BEIIECTB HA IpUMepe OENKOB.

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

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

8. buonormueckoe AeiicTBUE TOPMOHOB SIMYHUKOB. [[puMeHeHne MX CHHTETHYECKUX aHAJIOTOB
B )KMBOTHOBO/ICTBE U BETEpUHAPHON MEJUIIMHE.

9. T'opMOH KenToro Teja SUYHUKA U eTr0 POJIb B OPraHU3Me CaAMOK.

10. T'opMOHOM[IBI KETYJOUHO-KUILIEYHOTO TPAKTA.

11. He#iporopMoHsbI: rUCTaMUH, CEPOTOHHH, all€THIIXOJINH.

12. Ha3oBuTe OCHOBHBIE YIJIEBO/IbI KOPMA M OPraHU3Ma KUBOTHBIX.

13. OcHOBHBIE 3Tarbl IEpeBapUBaHKs YTICBOAOB KOPMa Y MOHOTAaCTPHYHBIX JKHBOTHBIX.

14. OcobenHoCTH NepeBapuBaHMs YIIIEBOAOB KOPMa Y KBAYHbBIX KHBOTHBIX.

15. Buabl OposkeHUs YIIIEBOIOB B MPEDKETYAKAX y KBAUYHBIX )KUBOTHBIX.

5.2. Kontpoab camocTosiTeIbHO padoThl
AymutopHas CPC Bxito4aeT HCIOJIb30BaHUE CHENMATM3HUPOBAHHBIX JUCIUICHHBIX KIacCOB
JU1sl BRITIOTHEHUsT oTnenbHbIX BUIoB CPC, tectupoBanue u ap. (YurtaneHbiil 3am u Ayn. 213)
Bueaynutopnas CPC Britoyaer, B YaCTHOCTH, CIIEAYIOIINE BUAbI J1EATEIbHOCTH:
- npopaboTKy y4yeOHOro Marepuaina (1Mo KOHCHEeKTaM, y4eOHOW M HaydHOH JuTeparype,
AIIEKTPOHHBIX YUYEOHBIX PECYPCOB);
- U3y4eHHE TeM TEOPETUYECKOT0 Kypca, 3alUIJaHMPOBAHHBIX Ui CAMOCTOSITEILHOTO OCBOE-
HUS;
- HAaIlTUCaHUC pe(bepaTOB 1 BBICTYIUICHHA C JOKJIagaMHW Ha MPAaKTUHYCCKUX 3aHATUAX.
OrneHka pe3ynbTaTOB CaMOCTOSTENLHOW pabOThl OpPraHU3yeTcsl B COOTBETCTBUM C JEH-
CTBYIOIIIEH B aKaJIeMUH OATbHO — PEUTUHTOBOM CHCTEMOM CIIEAYIOIINM 00pa3oMm:
- KonTponbsHbIe paboThl, YCTHBIE ONPOCHI, KOJIJIOKBUYMBI.
- Brictyninenue u 3amura pedepara.



B mporiecce moAroToBKM K 3aHATHIO, KOHTPOJIBHOU paboTe, KOJUIOKBUYMY HJIM JOKJIAAY IMPEero-
JlaBaTesb KOHCYJIbTUPYET CTYIEHTa, IOMOraeT 0oJjiee MOJIHO U ITyOOKO M3Yy4YHUTh 3aJaHHYIO Te-

My.

5.3. YueOHo-MeTOAMYECKOE 0OOecleyeHHe CaMOCTOATEILHOH padoThl

[Tpy BBINOJIHEHUH CaMOCTOATENBHOM pabOThl PEKOMEHYeTCsl MCII0JIb30BaTh OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATYPy, METOINYECKHUE yKa3aHHUs U Pa3pabOTKH Kadelnpsl, yKa3aHHbIC B
n.6.1. — 6.6.

J1J1s1 BBITIOTHEHUS CTYIGHTAMH CaMOCTOSITEIbHON paOOThl HE IPEAYCMOTPEHO METOINYECKUX
pekoMeHaauuil U ykasaHuid. Ha 1abopaTopHO — MPAaKTUUYECKUX 3aHATUAX CTYIEHTHI MOJIY4aroT
WH/IMBUyaJIbHBIC 33JaHUS U BBIIOJHSIOT UX K CIIEAYIOUIEMY 3aHITHIO:

B cooTBeTcTBUM C KaleHOApHO - TEMATUYECKUM IUIAHOM OCBOEHHUS AMCLUIUIMHBI 110 BBI-
OpaHHO# TeMe MOATOTOBHTH KPaTKOE COOOIIEHHE ¢ Mpe3eHTanueil. B mpomecce moaroToBku k
BBICTYIIJICHUIO U 3aHATHIO NPENOaBaTelb KOHCYJIbTUPYET, HAIIPaBIIsAeT CTYAEHTa, IoMoraer 6o-
Jiee KpacouyHO M MHTEPECHO PACcKpBITh 3aaHHy0 Temy. AyautopHas CPC BKIrO4aeT MCHob30-
BaHHUE CIELUAIN3UPOBAHHBIX AUCIUIEWHBIX KJIACCOB Ui BBINOJHEHUs OTAeIbHbIX BUOB CPC.
Breaymutopnas CPC Britoyaer, B YaCTHOCTH, CIICAYIOIINE BUIBI IEITEILHOCTH:

- IpopalboTKy yueOHOro Marepuaia (CocTaBieHUE KOHCIIEKTOB yuyeOHOM U HayyHOH JuTepa-
Typhl, paboTa ¢ 3JICKTPOHHBIMH YUCOHBIMH PECYPCAMH);

- U3y4YEHUE TeM TEOPETHYECKOI'0 Kypca, 3alVIaHMPOBAHHBIX JIi CAMOCTOSTEILHOTO OCBOE-
HUS;

- HanMcaHue pedepaToB U BHICTYIUIEHHUS C JJOKJIAJaMHU HAa IPAKTUYECKUX 3aHITUSAX.

6. YU EBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHME JUC-

HOUIIVIMHBI (MO4YJIS)

6.1. OcHoBHast yueOHasl IMTEPaTypPa, HEOOXOAUMAS 11l OCBOCHUS JUCIHUILINHBI

1) Buoxumust )KHBOTHBIX: mox peA. A.B. UedeTkuHa, y4eOHHMK Ui CTYI. 300MHXEHEp.M BETe-
puHapH.(h-TOB ¢.X.By30B. - M.: Bricmas mkona,. 1982 r. 511c.

2) buonornveckast xumusi: yaeOHUK [DnekTpoHHblid pecype] : yueb. / A.JI. Taranosuu [u mp.].
— DINeKTpoH. JaH. — MuHck : "Bpmmitmas mkona", 2016, — 671 c.
https://e.lanbook.com/book/92450 — 3ari. ¢ skpaHa....

6.2. JlomosHUTebHasl yueOHasl IUTEPaTypa, HEO0OX0AMMAast 1151 OCBOECHUS AN CIUTLTUHBI

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

2) buoxumus xuBotHbIX / A. Y. KoHoHckuid. - 3-¢ u3n.,epepad. u poi. - M. : Konoc, 1992. —
526¢

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

1. Oobpa3oBarenbHblii mopTan YHuBep B ¢ BUACONEKIUIMU U HAYYHO-TIOMYJISIPHBIMU BHJIEO-
MaT epnanaMI/I 110 paSHHqHBIM eCTeCTBeHHOHay‘-IHBIM JUCHUIINIMHAM, B TOM 4YHCJI€ U XUMUHU
http://univertv.ru/video/himiya/

2. bubmmorexa UBI'CXA http://www.ivgsha.ru/about_the university/library/

3. Enunoe okxHO noctyna k oOpazoBarenbHbIM pecypcam http://window.edu.ru

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

1) [Hanosanosa T.A., Ky3smuna T.A.. benku. Yue6Ho-MeToanyeckoe nocodue. MBaHOBO,
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. PactBopsr BMC HMBanosckas 'CXA. wum. aka-
nemuka /[ K. Bensena, 2014. YueOHoe mocoOue


https://e.lanbook.com/book/92450
http://univertv.ru/video/himiya/
http://www.ivgsha.ru/about_the_university/library/
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) DnexkrponHo-OMOIMOTEUHAs cucTeMa «Jlauby https://e.lanbook.com/ ;
2) Hayunas snextponnas 6ubnmoreka http://e-library.ru

6.6. [IporpamMmmHoOe oOecriedeHne, MCIOJb3yeMoe J1JIs1 OCBOEHHS JUCHMIIIMHBI
- OnepanonHas cuctema tuna Windows
- [TakeT mporpamm o61iero nosb3oBanus Microsoft Office
- UnTepuer-O6paysepsl

7. MATEPHAJ/IBHO-TEXHUYECKAS BA3A, HEOBXOIUMASA JJIS1 OCYHECTB-
JIEHUS OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE (MOIYJIIO)

/o

HaumenoBanue cnienuain3npoBaHHbBIX
ayIuTOpuil, KabUHETOB, TabopaTtopuii u

mp.

Kpatkuit nepedyeHb OCHOBHOTO 000pYAOBaHUS

«y4yeOHasi ayAuTopus, peTHa3HAYCH-
Has JUIs IPOBEICHUS 3aHATUN JICKLIK-
OHHOT'O THIIa.

YKOMIUIEKTOBaHa CIIELUAIN3UPOBAHHON (yuyeOHOM)
Mebenbio, HabopOM JEMOHCTPAIIHOHHOTO 000PYa0-
BaHUS U NEPEHOCHBIMU YY€OHO-HATJISATHBIMHU MIOCO-
OusMu, oOecreynBarOIIUMU TEMATUYECKUE WILTIO-
CTpaIlii, COOTBETCTBYIOIINE paboyeil mporpamme
JUCLUIUIMHBL, a TaKKe TEXHUUYECKUMH CpPEICTBAMU
00y4YeHHsI: CTAlMOHAPHBIM MYJIbTHMEINIHHBIM TIPO-
eKTOpPOM, IIOPTaTUBHBIM KoMIbloTepoM Tuna «Ho-
yTOYK», CTAllMOHAPHBIM Pa3JIBUKHBIM IKPAHOM).

«YueOHas ayauTopuda i1 IpOBCHAC-
HUS 3aHATHU CCMHUHApPCKOI'0 TUIIA, OJIA
TpyYHIoBbIX W HWHAWBUAYAJIBHBIX KOH-
CYJ'IBTaIII/II\/’I, IJI1 TCKYLICTO0 KOHTPOJIA U
HpOMG)KyTO‘-IHOfI aTTeCTalumn»

CrnenumanusupoBanHas (yueOHas) meOenb, mepe-
HOCHBIE TEXHUYECKHE Cpe/CTBa O0y4eHUs (IPOEK-
TOp, HOYTOYyK, 3kpaH). Hductmmasropsr J2-4-2wm,
CYIIWJIbHBIN TKad, BOASHBIE OaHU, KOMILJIEKTHI
1ab0paTOPHON XUMUYECKOU TOCY/IbI, TUTUTKA dJIeK-
TPUYECKasL.

«Y4eOHast ayIuTOpus IJis TPOBEACHUS
3aHSATUN CEMUHAPCKOTO THUTIA, JJIS
TPYNIOBBIX U UHIUBUAYAIbHBIX KOH-
CyJIbTAIAM, JIJIST TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALlUN.

CnenuanusupoBaHHas (y4deOHasi) MeOenb, mepe-
HOCHBIE TEXHUYECKHE CpelicTBa 00ydeHus (Mpoek-
TOp, HOYTOYK, 3KpaH). BeITskHBIE mmIKadbl, aH-
CcTUILIATOP, Bechl TexHuueckue BJITK-500, Tepmo-
crat, ¢orosnexrpokonopumerp OIK — KOK-2,
HITaTHUBBI J1a0OpaTOpHbIE, HAOOPHI 111 TATPOBAHUS,
MydenabpHas neys.

[Tomemienne AJj1st CaMOCTOSTENIBHOM pa-
OOTHI

YKOMIUIEKTOBAHO CHEIUaATM3UpPOBaHHON (yueOHOM)
MeOenblo, OCHALIEHO KOMITbIOTEPHOM TexHUKOU (15
I1IK) ¢ BO3MOXHOCThIO TOJKIIOUeHHUS K ceth "UH-
TepHeT" 1 00eCleYeHo JOCTYNOM B JJIEKTPOHHYIO
nH(pOPMalMOHHO-00pa30BaTEeNbHYI0 Cpeay opra-
HU3AIMH, IPUHTEPOM, 3 CKaHepaMu



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

IIpunoxenne Ne 1

K pado4eil nporpaMmme 1no JucuumimHe (MoayJi0)

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

1.1. Ounas,3a0unasn gpopma:

« buosornyeckast XuMus )»
1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA IAHHOM JTalle

udp u HaumeHo-
WNunnkatop(pl) TOCTWKEHHS KOMIETeHITNY / Toanu- | Popma | OnieHOUHBIE cpe-
BaHHE KOMIICTCH- *
- pyeMBIE pe3yIbTaThl 00yUYCHHS KOHTPOJIA CTBa
1 2 3 4
KommiekTsl Te-
NA-1opk-2 AeMOHCTpUpYET 3HAaHHE OCHOBHBIX 3aKO- CTOB, 3aJaHUS JIJTSI
HOB M METOJIOB HccienoBannii ectecTBeHHBIX HayK |K, YO, T, |KoHTpoIbHBIX pa-
JUTSL PeIieHUs 3a/1a4 MPo(ecCHuOHaATLHON AeITeIbHO- |P | 00T, KOJUIOKBUY-
CTH. 9, 3-it cem |[MoB. Komriekt
9K3aMEHAIMOHHBIX
OIIK-2. BOIIPOCOB
CrocobeH mpume- KomrutekTs! Te-
HSATh OCHOBHBIE CTOB, 3aJJaHUs JISI
N-20mx-2 cnionb3yeT 3HaHUS OCHOBHBIX 3aKOHOB U
3aKOHBl M METOJbI . YO, T, KOHTPOJIbHBIX pa-
N METOJIOB MCCIICAOBAHUM €CTECTBEHHBIX HAYK IS
HCCICIOBaHUI N BJIP, K, D, |60T, KOJIIOKBHY-
penieHns 3a1a4d NpodecCHOHATEHON JesITeThHOCTH. o
©CTECTBEHHBIX HayK 3-ii cem MoB. KomrutekT
JUTSL peteHust 3a71a4 9K3aMEHAIMOHHBIX
npodecCHOHaTBHOMN BOIIPOCOB
JeSITeILHOCTH KomiiekTsl Te-
CTOB, 3aJaHUs IS
N-3omk-2 [Ipumensier ocHoBHBIE 3ak0HBI U MeToabl |YO,T, KOHTPOIIbHBIX Pa-
HCCIIEIOBAHUI €CTECTBEHHBIX HAYK JIJIsl PEUIEHUS BJIP, K, D, |60T, KOJIOKBHY-
3aJ1a4 Mpo(heCCUOHATIBHOM JIEATEIBHOCTH. 3-ii cem MoB. KomrutekT
9K3aMEHAIMOHHBIX
BOIIPOCOB

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

2. Iloka3aTtenu M KpPUTepPHH OLECHMBAHUS C(POPMHUPOBAHHOCTH KOMIICTCHIHH HA JAHHOM
Jramne ux (POpMUPOBAHUSA

IToka3ate-
I

Kpurepuu onenuBanus*

HCYAOBJICTBOPUTEIHLHO

Y/IOBJIETBOPUTEIHHO

XOpOIIO

OTJIMYHO

HC 3a4TCHO

3a4TCHO

IMomHOTA
3HaHUN

YpoBeHb 3HAaHUI HH-
xKe MUHHMAJIbHBIX
TpeOOBaHMI, HMeH
MeCTO TpyOble Omuo-
KH

MuHuUManeHO — JOIy-
CTUMBI YpOBEHb 3Ha-
HUM, TOMYyIIEHO MHOTO
HETrpyObIX OLIMOOK

YpoBeHb 3HaHUH B
o0BeMe, COOTBET-
CTBYIOIIIEM TIPOTpaM-
M€ TMOATOTOBKH, [0-
MyIIEHO  HECKOJIbKO
HEerpyOBIX OIIIOOK

YpoBeHb 3HaHUH B
o0beMe, COOTBET-
CTBYIOIIEM TPOTpam-
M€ IIOArOTOBKH, 0€3
OIIn0O0K

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
OCHOBHBIE 3aJ1a4dl ¢
HerpyObiMH  OIIHOKa-
MH, BBIITOJIHEHBI BCE
33JaHUsl B TOJHOM
00beMe, HO HEKOTO-
pBI€ C HEJIOUETAMH

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




Hanmnuue |I[Ipm pemenunn cran-|MMmeercs muHHMans-|IIpogemoncTpupoBa- (I[IpogemoHCcTpupoBa-
HaBBIKOB |JapTHBIX 3a7ad  HE|Hbli HaOOp HAaBBIKOB|/HBI 0a30Bbl€ HAaBBIKU|HBI HaBBIKK IPU pe-
(BnageHue |IpOAEMOHCTPUPOBAHBI |JUI1  PEIICHUs CTaH-|IpYM pPEIICHUH CTaH-|IICHHH  HEeCTaHAapT-
OTMBITOM) |0a30BbIC HaBBIKY,|JAPTHBIX 3aJad C He-|JapTHBIX 3aJad C He-|{HbIX 3amad 0e3 OIIu-
HMENIU MECTO TIpyOble|KOTOPbIMH HEAOYETa-|KOTOPhIMU HenouyeTa-|00K U HeOUETOB
OITUOKHN MU MU
Xapakre- |Komnerenuus B mon-|ChopmupoBannocts |[ChopmupoBantHocts |ChHopMHUPOBaHHOCTD
pUCTHKa |HOM Mepe He COPMHU-|KOMIETEHIMH  COOT-|KOMIIETEHIIMU B [[EJIOM|KOMIIETEHIIMU TIOJHO-
chopmu- |poBaHa. VIMEIOIIMXCSI|BETCTBYET MUHHMMAallb-|COOTBETCTBYET TPEOO-|CTBIO  COOTBETCTBYET
pPOBaHHO- |3HAHW, YMEHHIA, |[HBIM  TpeOoBaHmsM. BaHUAM. Hmerommxcs|tpeboBanusim.  Mme-
CTU KOM-|HaBBIKOB HeIoCTaToy- MMeronuxcs 3HaHUM,|3HaAHUH, YMEHUMH, |FOLIUXCS 3HAHUH,
NETCHIMH [HO I  pPCEUICHMs|yMEHHH, HAaBBIKOB B|HaBBIKOB M MOTHBALIMM|YMEHUH, HAaBBIKOB U
MPAKTUYECKUX  (IPO-|LesIoM JOCTAaTOYHO(B ILIE€JIOM JOCTaTOYHO|MOTHBALMM B ITOJHOM
(eccHOHANBHBIX) 3a-|AJs PEleHUs] MPAaKTH-|UIL PpEHICHUS CTaH-|Mepe NOCTaTOYHO JUIS
a4 yeckux (mpodeccHo-|TapTHBIX  MpakTHYe-|pelleHUs]  CIOKHBIX
HaJbHBIX) 3a/1a4, HO|CKUX (mpodeccro-|mpakTraeckux  (mpo-
TpeOyeTcs  JIOTOJIHU-|HABHBIX) 3314 (eccuoHaNbHBIX) 3a-
TeNbHasg IMpakTHKa IO Jaq
OOJBIIMHCTBY  TpaK-
TUYECKHX 3a7a4
Yposenn
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 HIKENpUBEICHHOW CXeMe MPUBOISTCS THIIOBBIE KOHTPOJIBHBIC 3a/JaHMsI MM HHBIE Ma-

TepHasbl, HEOOXOUMBIE JJIsl OLICHKH 3HaHWM, YMEHUW, HABBIKOB U (MJIM) ONBITA JAESTEIbHOCTH,

XapaKTepHU3YIOIMX CPOPMUPOBAHHOCTh KOMITETEHIMI Ha JAHHOM 3Tare (cM. Tabmuiy 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©Oo~NOo®

0.

B kakux pacTBOpax mpoUCXOAUT IJIa3MOIU3?
Hepetmcmne HOHBI, BXOAAIIINE B COCTAaB BHEKJIETOYHOH KUIKOCTH.
UTOo BXOAUT B COCTAB KIETOYHOM KMAKOCTU? (IEPEUUCITUTD BEIIECTBA U UOHBI).
Uto Takoe U30TOHUYECKHUI pacTBOP?
Kakue BemecTBa UCMONB3YIOTCA B BETEPUHAPHOW MPAKTHUKE ISl IPUTOTOBIEHUS (Pr3mO-

JOTHYECKHUX pacTBOpoB? Kakne KOHIIEHTpalluu OHU UMEOT?

11.
12.
13.

JKU3HU JKUBOTHOTO?
14. K yvemy MoxeT npuBecTd cMmemieHne pH Ha 1 eanHUIly KUCIOTHOCTH?
15. lats onpenenenne anumo3y. Kakue Tumnel ero Bam n3BecTHbI?
16. [latb onpenenenue ankano3y. Kakue tunsl ero Bam usBectHbi?

AHTHANYpPETUYECKHI TOPMOH. MeXaHU3M ero BhIPaOOTKH.
OyHKIIMM TOPMOHA aJIbJIOCTEPOHA, TI€ OH BbIpabaThIBaeTCs?
B kakoM npeziene MOXKET CMEIAThCsl KUCIIOTHOCTh Cpefibl 6€3 0COOBIX YIpo3 370pPOBBIO U

Kaxkoe BeniecTBo ABIAETCS OCHOBHBIM PACTBOPUTEIIEM B JKUBBIX CHCTEMAX?
Uro u3yuyaeT Hayka OMOXUMUS?
Kaxue ncrouHuku BoAsl U1 opranu3Ma Bel 3Haete? [lepeuncinre, ¢ MOsSICHEHUAMM.
JlaTb ompeieieHue 0CMOCY U OCMOTUYECKOMY JABIICHHIO.
PacTBOpBI ¢ Kakol KOHLEHTpalMel NPUBOIAT K mutonu3sy? JlaTh Ha3BaHME IMpOLECCY,




17. IlpyuuHBI ¥ TOCIEACTBUS META00IMYECKOT0 allKaj03a.

18. IIpruuHBI ¥ OCIEACTBUSA ABIXAaTEIBHOIO AJIKAJIO03A.

19. IIpruuHBI ¥ TOCIEACTBUS META0OIMYECKOTO allu/103a.

20. IIpuunHBI ¥ OCIIEACTBUS ABIXAaTEIBHOTO aIM103a.

21. Ilepeuuncnute (C MpUMEpPaMH U MOSCHEHUSMH ) OCHOBHBIC ()YHKIIMHU OEJIKOB B OpraHU3ME.

22. JlatiTe knaccuuKaIyio 0EIKOBBIX MOJIEKYI 10 HECKOJIbKHM MpPU3HAKAM.

23. Urto Takoe npocreTryeckas rpynmna? B kakom kiiacce 6eKoB OHA MPUCYTCTBYET?

24. Kakoe BeIIeCTBO BBINOJIHAET POJib IPOCTETUUECKON Ipymibl B pochonporenHax?

25. Kakoe BeIiecTBO BBIMOIHSAET POJIb MPOCTETHYECKON TPYIIIBI B HYKJICONPOTeHHAX ?

26. Kakoe BeI1ecTBO BBINOJIHAET POJIb IPOCTETUYECKON TPYIIIBI B IIIMKOIPOTEUHAX?

27.Ha xaxkyl0 XMMHUYECKYIO CBsI3b SIBJIETCS KadecTBeHHOW buyperoBas peaxiusa? Kakoii
L[BET IIPH 3TOM MPOSIBJIAETCS U IPU BO3AEHCTBUM KaKOro peareHTa?

28. Ilepeuncnure, KOMIIOHEHTHI KAKMX BELIECTB BXOAT B COCTaB JHIoONporennoB? B cocras
KaKMX CTPYKTYPHBIX €MHULl BXOAST 3TH BellecTBa?

29. Kakuie XUMUYECKHE CBSI3U XapakTepHbI I || CTpyKTyphI OEIKOBBIX MOJIECKYJI?

30. Kakue xumMuueckue CBsI3u XapakTepHbl 715 | CTpyKTypbl O€NIKOBBIX MOJEKY?

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

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

33. Yro Takoe HyKJICO3U?

34. Yrto Takoe HykiI€OTHA?

35. Kakue GpyHKIMU HYKIEHHOBBIX KHCIOT Bam n3BecTHBI?

36. [lepeuncnure GyHKIUN HYKICOTHUIOB.

37. Yro m300pakeHO HA PUCYHKAX?
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38. Kakoii coctaB 1 MeXaHu3M JEUCTBUS Y THAPOKapOOHATHOM OydepHoil cucTembl?

39. Kakoii coctaB 1 MEXaHHU3M JCHUCTBUS Y TeMOTIIOONHOBOH OydepHOl crcTeMbI?

40. Kakoif coctaB 1 MeXaHU3M AeUcTBUSA Y GochaTHON OydepHOH crcTeMbl?

41. Tlepeuncnure GakTOpPbl, BIUSAIONIME Ha JEHATYPALMIO OEIKOBBIX MOJIEKYIL.

42. KakuMm o0pa3zom peanusyercst oOpaTuMasi IeHaTypals U B pe3yabTaTe Yero oHa MOKET
OBITH CHSITA?

43. B yeM oTnuuue mpoTenHOB U mpoTenoB? [IpuBenuTe mpuMephl BELIECTB M3 KaXI0TO
KJacca.

Tema 2 ®epMeHTHI
1.YTo 03HaUaIOT TEPMUHBI «PEPMEHTBI» U «IH3UMBI»?



2.KakoBa npuposa ¢pepMeHTOB U UX OCHOBHOE MpeHa3HauYeHuE?

3.01H0- ¥ ABYXKOMIIOHEHTHbIE (hepMeHThl. [loHaTne anodepmeHT, KopepMeHT U X0I0(hEepPMEHT
(akTUBHBIHA (hepMEHT).

4.I' e 1 o KaKoW CXeMe OCYIIECTBIISIETCSI OMOCUHTE3 (hepPMEHTOB?

5.IlonsTHE O KJIETOUHOMW JoKamu3anuu epmeHToB. Kakne hepMeHTH pa3MenieHbl B MUTOXOH-
Ipusix, pudbocoMax, HUTOIUIA3ME U sIIpe KIETOK?

6.13 kakux marepuanoB (CbIpbe) MONYyYalOT (PEPMEHTHl M KaKue MPHUEMbl U METOJbl UCIIONIb3Y-
10Tcs?

7. KakoB TemmeparypHbIii ONTUMYM JEHCTBHS (PEPMEHTOB M YTO TAKOE TEPMOJIAOWUIBHOCTh U
TEePMOCTAOMIILHOCTh?

8.Kak BiMseT akTMBHAs peakuus cpenbl Ha AearenbHOCTh (pepmentoB? IlpuBeaure onTuMym
PH nnst pepMeHTOB CITIOHBI, XKETyJOUYHOI'O COKA M COKa MOKEITYI0UHOM HKele3bl.

9. Cneunduvnocts aeictBust ¢pepmeHTOoB. [loHATHE O TPYNMOBOM M WHAWBUIYAIBHOW CIELIH-
¢uuHOCTH. DHTEpONENTHAA3a KaKOW TUI CIELU(PUIHOCTH y JaHHOTO (pepmeHTa?

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

11 Muruburops! pepmeHTOB. [IpMepsl KOHKYPEHTHBIX U HEKOHKYPEHTHBIX HHIHOUTOPOB.

12. IlonsiTne «akTUBHOCTH (pepmeHTa». Kak BeIpakaercs U OIpenesseTcsl akTUBHOCTh (PepMEH-
TOB?

13. YUto Takoe 00paTUMOCTh NEHCTBHS (PePMEHTOB?

14. Kakue coeqMHEeHUs Ha3bIBAIOTCS KOhEepMEHTaMH U KaKUMHU CBOMCTBaMHU OHU 00J1aAat0T?

15. HazoBuTe 0cHOBHBIE KO)EPMEHTHI - MPOU3BOAHBIC BUTAMHHOB.

16. Pacuiudpyiite HA/l+, HA1d+, ®MH, ®A]J], TIID, KoA.

17. Yto Takoe IMTOXPOMBI M KAKOBA UX POJb?

18. JlaiiTe mosicHeHHUS N30(epMEHTaM.

19. IlonsiTHe 00 PHEpPreTHUEcKOM Oapbepe, SHEPTHH aKTHBAIMKA U CKOPOCTH (pepMEHTATHBHOMN
peaxkuuu.

20. Yto Takoe akTUBHBINA LIEHTP MOJIEKYJBI pepMeHTa?

21. OcHoBHbI€ 3Tansbl JeicTBUS (hepMeHTa 10 TeoprH (PepMEHTATUBHOTO KaTaiu3a.

22. TlpuHuuns!l KiaaccuUKaAMM W HOMEHKJIATypbl (epMeHTOB. Ha3oBHUTE OCHOBHBIE Kiacchl
(bepMeHTOB.

23. JlaiiTe XapaKTEpUCTUKHU OKCUPENYKTa3aM U HA30BUTE OCHOBHBIE MX IPECTaBUTENEH.

24. JlaliTe XapaKTEPUCTUKY KJ1acCy THPOIIA3BI.

25. HanumuTe peakuuy AeMCTBUS TUNIa3bl HA KUPHI, TPOTEas3bl Ha OEJIKHU, aMuiIa3bl Ha Kpaxmall.
26. Ilonsarue o npodepMeHTAaX.

27. IlerncuHOTEH U TPUIICMHOTEH BbIpaOaThIBAIOTCA B KJIETKAX CIM3UCTOM 000JIOYKU B HEAKTHUB-
Hol ¢opme. [Ton BiussiHUEM KakuX (aKTOPOB OHU TEPEXOJIAT B AKTUBHOE COCTOSIHHME?

28. Hanumure cxeMy pacuielyieHusl yrieBOJI0B, IPOTEMHOB U JIMIHIOB KOpMa IOJ BIUSHUEM
(epMEHTOB NHILEBAPUTENBHBIX COKOB B KENyJOYHO-KUIIEYHOM TpPAKTe€ Y MOHO- M IOJIUTa-
CTPUYHBIX )KUBOTHBIX. YKaKUTE POJIb MUKPOOPTaHU3MOB U UX (DEPMEHTOB B 3TOM IpOILIECCE.

29. ®epMeHTHI B MEAULIMHE U BETEpUHAPHUH.

30. ®epMeHTHI B 300TEXHUHU ¥ OMOTEXHOJIOTHUH.

Tema 3 BuramMMHBI U TOPMOHBI

XuMu4eckasi IpupoJa U UICTOYHUKH BUTAMUHOB.

Burtamun F. IIpupogHbie uCTOYHUKY, OMOIOrHYECcKask pojib U MPU3HAKKA TMIIOBUTAMUHO3A.
OO6ume cBoiicTBa M OMOJIOTHYECKas POJIb BUTAMUHOB.

[ToHsITHSI aBUTAMUHO3bI, TUTIOBUTAMUHO3bI U THIIEPBUTAMUHO3BI.

AHTUBHUTaMUHBI.

Buramun A. Xumudeckas npupojia ¥ CBOMCTBA.

OcHOBHBIE IPU3HAKY TUIIO- ¥ ABUTAMUHO3a A y MOJIOJHSKA U B3POCIIBIX )KUBOTHBIX.
IIpupoaubie nctounnky BuTamuHa A. IIpoButamus A — KapOTHHOUBL.

VYyactue BuTaMrHa A B 0OMEHE YTJI€BOJIOB, JIUMTUAOB, OCJIKOB.

CoNoa~wNE



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 175 3peHus.

Butamun J[. OcHOBHBIE CBOCTBA U (DYHKIIHH.

XuMHUecKasi Mpupoja U UCTOYHUKH Kanbiudepona. Cunrte3 ButamunoB /12 u /13 B opra-
HU3ME.

[TpyunHBI ¥ IPU3HAKU PaxUTa, OCTEOMAIALIMU U OCTEOIIOPO3a.

Burtamun E. Xumndeckoe ctpoeHue, cBOMCTBA, IPUPOIHBIE HICTOUHUKHU U MOTPEOHOCTD KH-
BOTHBIX B BUTaMHHE E.

[TpusHaky runo- U aBUTaMuHO3a E y )KUBOTHBIX.

Ponp BuTamuna K B cBepThIBAaHUU KPOBH.

AnTtuBrTamunsl K: tukymapos, calunuiaoBast KUCJIOTa.

Buramun B1. Ilpu3naku runo- u aBuTaMMHO3A.

Yyactue B oOMeHe u kopepMeHTHBIC (QYHKIIMK BUTaMuHa B1.

Ponp Tuamunniupodocdara (TIID) B nexapOOKCHIHPOBAHIT

nipyBaTa u o0pa3oBanuu anetui — KoA.

Buramun B2. [Ipusnaku rumno- u aBuTaMuHo3a. O1aBUHOBEIC (DEpPMEHTHI.

Ponp u 3nauenne G®AJI.

Burtamun B3 (mantoTeHoBas Kuciora), Kak coctaBHas yactb kKopepmeHnTta KoA. Poinp ame-
i1 KoA B akTHBaLMM KUPHBIX KUCIIOT.

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

Buramun C. Xumundeckoe cTpoeHue v cBoicTBa. [IpupogHbie HCTOYHUKHU, TOTPEOHOCTD.
VYyactue B oOMeHe, T'HIo- U aBUTaMUHO3bI C.

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

KakoBa xumuueckas npupo/ia 1 kjiaccudukanus ropMOHOB?

HazoBure ocHOBHBIE OEJIKOBBIE TOPMOHBI, TJI€ OHU BbIpadaTbIBatOTCA?

Kakue ropMoHbI OTHOCSTCS K TPYIIIE CTEPOUIHBIX TOPMOHOB U IJIE OHU CUHTE3UPYIOTCS?
[TenTuaHbIE TOPMOHBI U TOPMOHBI TTPOM3BOIHBIE AMUHOKHCIIOT.

B kakux jxene3ax oHu obpa3zyrorcs?

KonnuecTBo 1 KOHIEHTpaIUs OTJEIbHBIX TOPMOHOB B OPraHU3ME U BpeMs UX JEHCTBUSL.
[ToHsiTHE O MYCKOBBIX TOPMOHAX Y TOPMOHAX HUCIIOJHUTEISIX.

UTO U3BECTHO O MEXaHU3ME JIEUCTBUS TOPMOHOB?

["'opmons! nepeaneit nonu runogusa (aneHorunodus). Ilpupona u 6uonoruyeckoe aeicreue
COMAaTOTPOINHHA.

Ponp mponaktuHa, GOUITUTPONHMHA, JTOTEOTPONHHA, TUPEOTPOIINHA, KOPTUKOTPOIMHA, Mella-
HOTPOIIHHA.

["opMoHb! 3aHel onu runoduza, XuMHUUEcKas MpUpoia U OUOJIOrHUYEecKoe JEHCTBHE Ba30-
IIPECCHHA, OKCUTOIMHA.

["opMOHBI IIUTOBUAHOM kKene3bl (ThpeonHbIe). Ponb 1 3HaUeHue oxa.

['unopyHkus (KpeTUHU3M, SHAEMHUYECKUN 300) U runepyHkius (0azenoBa 00Jie3Hb) M-
TOBUJTHOM JKEJIE3BI.

["OpMOHBI TOAKENYJOUHOM Kene3bl (MHCYIHH, TJII0KaroH, JUIOKauH) U UX MPHUPO/Ia.
MexaHu3M JIeHCTBHSI MHCYJIMHA U TJIFOKaroHa Ha yrieBOAHbIN 0OMeH.

.Caxapnbiii 1uabet. buonorudekas ponb uHcynuHa. [IpumeHeHne B MeAUIIMHE U BEeTepUHA-
pHH.

AHJPOTEHbI, XUMUYECKasl MPUPoa, OMOCHHTES.

buonoruyeckas posb aHAPOT€HOB U X IPUMEHEHHUE B )KUBOTHOBOJICTBE.

['opmonbI sMUHUKOB. [{UKIMIHOCTE OMOCHHTE3a AICTPOTCHOB.

buonoruueckoe neicTBUE TOPMOHOB SIMYHUKOB. [IpMEHEHNE MX CUHTETUUYECKUX aHAJIOrOB
B )KMBOTHOBO/ICTBE U BE€TEpUHAPHON MEIUIINHE.

["'opMOH KenToro Tena sMYHUKA U €T0 POJIb B OpraHU3ME CaMOK.

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



51. AnpeHanuH U HOpaapEHAINH, IeHCTBUE UX HAa OOMEHHBIC MPOIIECCHI, CEPACUHO-COCYIUCTYIO
CUCTEMY.

52. TlonsiTHEe 0 TOPMOHOUAAX (ITAPATTOPMOHAX ).

53. buocuHTe3 MPOCTOrIaHIMHOB U UX OMOJIOTHYECKOE JIEHCTBUE.

54. T'opMOHOUBI XKETYTOUHO-KUIIIEYHOTO TPAKTA.

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

Tema 4. O0MeH BelleCTB M JHEPTUH

Cxema npIxarenbHoM 11enu. PacckasaTh MexaHU3M JEHCTBUS U 3HAUCHHE.

buonoruueckoe okucieHUE IIIOKO3bI: 3HAYEHHE U TTOCIIEI0BATEIbHOCTh PEAKIIHA.

Oranel rnukonan3a. GepMeHTs!, y4acTBYIOLIUE B PEAKIIMSIX.

Jatb onpenenenue merabonusma. [IpuBenure npumepsl.

Hatp onpenenenue anabonusma. [lpuBeanure npumepsi.

Jatb onpenenenue karabonusma. [IpuBenure npumepsl.

Jlatp onpenenenue riuukorenesa. B uem ero 6uonornyeckas poin? [lepeuncinure hakTopsl,
BIIUSIONINE HA ATANbl CHHTE3a U IEPEUUCIIUTE CTAIUU.

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

9. OO6o03Ha4YbTE OCHOBHBIC ITyTH MOCTYIUICHUS  PACXOJOBAHUS TITFOKO3BI B OpraHU3MeE.

10. OOBsICHUTH MEXaHU3M OKHCIUTENBHOTO (hochopunupoBanus. B uem ero gpusnonoruyeckoe
3HAU€HUE U IJI€ 3TOT MPOLECC MPOUCXOAUT?

11. O6bsscHuTh MexaHU3M cyOcTpaTHOrO GochopunupoBanus. B uem ero ¢pusnonoruueckoe
3HauY€HUE U IJI€ 3TOT MIPOLECC MPOUCXOAUT?

12. Peakuuy OKUCIAUTENBHOTO JIeKapOoKcunupoBanus nupyBaTta. CoctaB MynbTU(HEPMEHTHOTO
KOMIUIEKCA M KOHEYHBIN MTPOAYKT 3TOM pEAKLIHH.

13. Huks TpukapOOHOBBIX KUCIOT. DTalbl, UX YYaCTHUKU U SHEPTeTUYeCKuil 3pQexT.

14. ®duszunonoruveckas poas [[TK.

15. Bo3moxnbie npuuuHbl Hapymienus B padbote LITK u ux mocnencraus.

16. OcHoBHBIC TUTacTHYEeCKU 3HAYMMbIe cyOocTaThl B LITK u myTn ux manmpHeitero pacxomoBa-
HUSL.

17. Hanmumure nuknudeckue Gopmsl GPyKTO3bl, FaakTO3bl, MAHHO3BI U TIIFOKO3bI, 00pa3yIoy-
ecsl B )KUBBIX CHCTEMax.

18. Kakoii pepmeHT paboTaer B peakuuu GochopruIipoBaHus raJlakTo3bl? 3anmucarh ypaBHEHHE
peaxIuu.

19. 3anucatp peakiuio hochopumrpoBaHus PpykTo30 — 6 — Gocdara, HayIIYIO B OTHOM H3
ATANoB TJIMKOJIH3A.

20. TTerto30 ochaTHbI TyTh OKUCICHUS YTIIEBOIOB. ATTIOTOMUYECKOE OKUCIICHUE TIFOKO3HI.
Oco0eHHOCTH POXOKIACHUS U €r0 3HAaUEHHeE.

21. Buyibl OposkeHUs YIIIEBOJIOB Y )KBAUHBIX KHUBOTHBIX. 3alMCaTh YPaBHEHUS PEaKIIHid, Ha3BaTh
MOJIYYMBIINECS BEILIECTBA.

22. Kakune ycioBHsi HEOOXOUMBI JIJISl ONITUMAIBHON paboThI hepMeHTa aMHJIa3bl. Y KQKUTE OC-
HOBHBIE MECTa HAXOXJ/ICHHS €r0 B OpTraHU3Me.

23. Paznmume B peaknusix GochopruIMpoBaHus TITFOKO3bI, BCTYMAIONICH B TIIUKOJIN3 U TIHKOTe-
HE3.

24. YciioBUsI peaKIiy MpeBpaIeHust upyBara B TaktaT. Kakoi ¢epMeHT crocoOCTBYeT mepe-
BOJIY MOJIOYHOM KUCIIOTHI B TUPOBUHOTPAIHYIO?

25. DHepreTrueckuit 3h(HeKT aHaIPOOHOTO TIIMKOJIH3a U TITHKOTCHOJIN3A.

26. T'opMOHBI — peryIsTOphI YTIIEBOAHOTO oOMeHa B opranusme. [lepeuncinre Makpospruye-
CKHe€ BellecTBa, 00pa3yronirecs npu OKUCICHUH TITIOKO3bI.

27. DHepreTHka a3poOHOr0 OKUCIEHH ITI0K03bI. [lepeduncinTe BemecTBa - IPOAYKTHI OKHCIIe-
HUS YIJIEBOJIOB, UMEIOIIUE MIIACTHYECKOE 3HaUeHHE JUIsl IPYTMX OOMEHHBIX IPOLECCOB.

NoakownE



28. Hanmmute ypaBHeHUs peakuuii oOpazoBaHus 1oko30 — 1 — docdara u riioko3o — 6 —
docdara u3 riIroKo3bI.

29. Dranbl pacIIeIUICHHUs YTTIEBOJIOB Y )KBAYHBIX )KMBOTHBIX.

30. Drambl paciieieHus yrieBOAOB Y HEXKBAYHBIX )KUBOTHBIX.

31. OcHOBHBIE ATAMbI IIUKOTeHE3A.

Tema 5 ’Kuposoii 00meH

1. Ilpoctble MMNUIBL: )KUPHBIE KUCIOThI, HEUTPAJIBHbBIE JKUPbI, BOCKA, CTEPOU]Ibl. XUMHUYECKHH
COCTaB, cTpoeHue, HyHKIUH IN VIVO.

2. CnokHble JUMMUIBL TITUKOIUINBL, hochonnnuabl. XMMUUYECKHH cocTaB, CTpoeHHe, QyHK-
oM in Vivo.

bruomeMOpansl, UX cTpoeHue U (YHKIHHU B )KUBOM KIIETKE.

4. Pacnan xupoB ¥ )kupHbIX KUCIOT B JKKT MOHOracTpu4HBIX )KMBOTHBIX.

5. Cunre3 HelTpanbHbIX )xUpoB U BXKK B oprann3me >KUBOTHBIX M Y€JIOBEKA.

6. Cunre3 cnoxxHbIX )upoB 1 BXKK B opranusme KMBOTHBIX M YEJIOBEKA.
7
8
9

w

®OyHKIMK BOBI iN VIVO. BoaHbIi 00MEH U €ro peryJisiius.
MunepanpHblii 00MeH. @YHKIIMY MUKPO3JIEMEHTOB B opranusme. Pojib Makpol3ieMeHTOB.
[TepeBapuBanue nunuaoB 1 aunou 0B kopma B JKKT y moauracTpuuHbIX KMBOTHBIX.
10. XuMu4ecKuit coCTaB )Kelrdu, e€ poJib B IEPEBAPUBAHUH JTUITHJIOB.
11. Cynw6a rimunepuna u BXKK nunuaoB kopma B opraHusme.
12. KonudecTBO 1 BHJIBI PE3EPBHBIX )KHPOB 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 CTEApUHOBOM.
15. Dueprertuka okuciaeHus XupHbix kuciaot 10 CO; u HyO Ha npumepax KanpoHOBOH, MalbMU-
TUHOBOU M CTEAPUHOBOM.
16. O6pa3oBaHue KETOHOBBIX Tel. [IpUUHHBI pa3BUTHS KETO3a Y )KUBOTHBIX, MEPHI TPODUIAKTH-
KH.
17. CuHTe3 X0NecTeprHa U €T0 UCIIOJIb30BAHKUE B OpPTaHU3ME JIJIsi CHHTE3a BaKHEUIIINX COeTUHE-
HUH.

Tema 6. bes1koBblii 00MeH

CtpykTypa 0eNnKOBON MOJIEKYIIHI.

Knaccudukanus 6emxos.

OU3MKO — XUMHYECKHE CBOMCTBA OEIKOB.

[TonHOLIEHHBIE U HETTOJIHOIIEHHbIE OenKku. COoCcTaB U MPUMEPHI.

[TepeBaprBaHue OETKOB B XKEMYIOYHO — KHIIEYHOM TPAKTE KUBOTHBIX.

[Tepexos nmencuHa B METICUH TPUTICHHOTEHA B TPUIICHH, IENTUAA3bI. Y CIIOBUS JIJISI TIPOX0K-

JIEHUS 3TUX PEaKIUi, MECTO 3TUX MEPEXOJ0B U YCIOBUS JJI1 MAKCUMAIbHON aKTUBHOCTHU

3TUX (PEPMEHTOB.

7. OcoOEHHOCTH ISl pacHIeTUICHUsI OETTKOB B KENMyI0YHO —KHUIIIEYHOM TPAKTE KBAYHBIX JKHU-

BOTHBIX.

['nunoctHelif pacnag 6enkoB B XKKT KMBOTHBIX.

9. buoxumudeckue ImyTH 00e3BpEeKUBAaHUS TOKCUHOB, oOpa3yrommxcs B XKKT npwu pacmane
OENKOB 0O aMUHOKHUCIIOT.

10. OcHoOBHBIC (hepMEHTATUBHBIC pEaKIIUN MTPEBPAIICHUS] AMUHOKHCIIOT B OPTaHU3ME.

11. BaxxHble MeTaOOTUTHI, CBASI3BIBAIONINE YTIIEBOIHBIN, OCITKOBBIN U )KUPOBOW OOMEH.

12. Iyt o6e3BpexuBanuss NHs B oprannzme. OpHUTHHOBBIHN IAKIT.

13. CtpykTypa u pyHKIIMH OSITKOB pa3IHMUHbIX TKaHEeH. belku KpoBH, MOJIOKA, MBIIIIEYHOM TKa-
HU, MOJIO3HBA.

ok wdE

o

3.1.2. MeTtoanyeckne MaTepHaJIbI



VYcnoBua M NopAAOK NpOBEACHMs 3K3aMeHa JaHbl B Ilpunoxkenun Ne 2 k monoxeHUro
I[IBA-07 «O mpoBeAeHUU TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu
00yYaroIuXxCs».

BaJibHO-pelTHHIOBasi OLCHKA 3HAHMHA 00YYAKOIIUXCH COCTABJIEHA B COOTBETCTBUM C
[IB/I-07 «O mpoBeleHUU TEKYLIEro KOHTPOJISI YCIEBAEMOCTH M IIPOMEXKYTOUHOM arrecTaluuu
obyuaronuxcs» @I'bOY BIIO «MBanosckas 'CXA nmenn akagemuka [[.K.bemnseBay.



Texkymuii KOHTPOJIb!

B Teuenune cemecTpa CTyAEHT MHIMBUAYAIbHO, UJIM B IPYIIE BBIIOIHIET paboOTy Hal
BBIOpaHHBIMU TeMaMH pedepaToB. I1o Mepe BBIOIHEHUsT PadOThI MPOBOJATCS KOHCYJIBTAIIMH C
IpernojiaBaTeseM, OCyLECTBIsAeTCS NoJ00p MaTepuana, TOTOBUTCS AOKIAA M Ipe3eHTanus. 3a
MPOJICNIaHHYI0 PabOTy CTYAEHT MOXKET MOJYyYUTh JOTOJHUTEIbHBIC PEUTUHIOBBIC Oasibl MaK-
cumanbHO — 10 3a TekeT U Marepuan pedepara, U 5 — 3a MOATOTOBICHHBIN JOKJIAA IO TEME pe-
depata. B Teuenne cemectpa CTyI€HTHI pabOTAIOT COTVIACHO IpadUKy MPOXOKACHUS JUCIUTLIH-
HBl WJIX TEMaTU4YECKOMY IUIAHY, TJ€ KaKIO0€ 3aHATHE OLICHUBACTCA B ONPEACICHHOE KOJINYECTBO
0auIoB.

Kpurtepun u nokasareJin, Hcnojb3yemMble IPH OLleHUBAHUM y4eOHOro pedepara

Kputepun [Tokazarenu

-aKTyaJIbHOCTh POOIIeMBI u TEMBI;
- HOBHM3HA M CaMOCTOSITEILHOCTh B IOCTAHOBKE MPOOJIEMbI, B
(GOpMyIMPOBAaHUH HOBOTO IOAXO0Jia BBIOPAHHOTO TSl aHAIIM3a
poOJIEMBI;

- HaJM4ue aBTOPCKOH IO3HIIMU, CAMOCTOSTEILHOCTH CYyXKIe-
HUIA.

1.HoBu3Ha pedepupyemoro
TEKCTa
Makc. - 2 bamia

- COOTBETCTBHE COJEpKaHHs TeMe U IulaHy pedepara;
- MIOJIHOTA U TJIyOMHA PacKpbITHUsS OCHOBHBIX NOHATUN IpoOiie-

MBI;
2. CreneHb  packpeiTus| .

- yMeHue paboTaTtb C JIUTEpaTypoil, CHCTEeMaTHU3UPOBATh WU
CYIIHOCTH poOIIeMbI N

CTPYKTYPHPOBAThH U3J1araeMblii MaTepHa;

Makc. - 2 bania
- yMeHHe 000011aTh, COMOCTABIATh Pa3INYHbIe TOUYKU 3PEHHS

0 pacCMaTpuBacMOMYy BOIIPOCY, apIr'yMCHTHUPOBATHL OCHOBHBLIC
IIOJIOKCHHUA U BBIBOIbI.

- TOJHOTAa MCIIOJIb30BaHMs JIMTEPATYPHBIX HCTOYHHUKOB IIO
3. O60CHOBAaHHOCTH BBIOOpA|TTpOOIIEME;

UCTOYHHUKOB HMH(OPMALIMH - IPUBJICUEHHE K apryMEeHTaluu MO0 TeMmaTuke pedepara Ho-
Makec. - 3 Oama BeHIIMX paboT mo mpobieme (KypHalbHble IMyOIMKaIUMH, Ma-
Tepranbl COOPHUKOB HAYYHBIX TPYIOB H T.JI.).

- TpaBWIbHOE O(OPMIICHHE CCHIJIOK Ha UCIIONB3YEMYIO JIUTe-
parypy;

4. CoOmonenue TpedoBa-|- rPaMOTHOCTh u KyJIbTypa U3JI0KEHUS;
HUI K odopmieHHIO pede-|- BIaJeHNe TEPMUHOJIOTHEH M MOHSATHHHBIM amlmapaTtoM Ipo-
pata Makc. - 1 6amn OJIeMBI;

- cobmopeHue  TpeboBaHMM K  00beMy  pedepara;
- KyJbTypa o(OpMIICHUS: BBIZICTICHHE a03a1IeB.

5. I'paMOTHOCTH W JIOTHY-
HOCTh M3JIOKECHHSI MaTepHa-
na

Makec. - 2 6amna

- OTCYTCTBUC Op(I)OFpa(I)I/I"ICCKI/IX N CMHTAKCHYCCKHUX OI_HI/IGOK,
CTUIINCTUYCCKUX HOFpGHIHOCTGfI;
- OTCYTCTBHC OIICYATOK, COKpaH_ICHI/Iﬁ CJIOB.




I'padux npoxo:kaeHuss TUCUMILIUHBI «brosiornyeckasi XuMusH 1JM1 CTYAEHTOB 2 Kypca

q)aKy.]'[LTeTa BeTepHHapHOﬁ MEJIUIIUMHDBI U OHOTEXHOJIOTHH B KUBOTHOBOJACTBE

HanpasJieHust noaAroroBky 19.03.03 IIpoayKkTel NMTAHKUSA )KUBOTHOIO NPOMCXOKICHHUS

Jara KomnuuectBo ya-
poBe- Tewma 3ansiTus coB, (hopma 3aHs-
JEHUS TUA
| Henens | 3HaueHne OMOXMMHUHU JUIS CEIBCKOTO Xo3siicTBa. benkw. | 2 waca, mabopa-
XapakTepucTuKa CTPYKTYpbl O€IKOBBIX MOJIEKYJ. XUMH- | TOPHO-
YeCKHEe CBOWCTBA. MPaKTUYECKOE
Maxkcumanvroe Konuuecmeo 6annos — 2 3aHATHE
2 venens | Ctpoenne OenkoB. l[BeTHble peaknum Ha Oenku. Kadve- | 2 yaca, maGopa-
CTBEHHBIE PEaKIMU Ha cloxHbIe Oenku. CrocoObl ocaxkae- | TOPHO-
HUs 0eJIKOB. MakcumanbHoe Koauvecmso 6anioe — 2 MPaKTHYECKOE
3aHSATHE
3 Henens | ButaMuHBI M1 BUTAMUHOIMOO0HBIC BemiecTBa. Makcumansb- | 2 9acoB, Jlabopa-
HOe Koauuecmso 0aunos — 2 TOPHO-
MPaKTUYECKOE
3aHATHE
4 uenensa | KauectBeHHble peakiuu Ha BuTamMuHbl. KonmuectBeHHoe | 2 yaca, 1abopa-
ornpezieNiecHue BUTAMUHOB B KopMax. Makcumanvbroe Konu- | TOPHO-
yecmeo 6aNi08 —2 MPaKTHUYECKOE
3aHATHE
Suenens | Xumuueckass mpupona ¢gepmentoB. CTpoeHne, akKTHBHBIN | 2 daca, 1abopa-
LEHTP, AUIOCTEPUYECKUN LEeHTp. BimsHuEe pa3audHbIX | TOPHO-
(bakTOpOB Ha JeATENbHOCTH (epMeHTOB. lcciemoBaHue | MpakTUYECKOe
aKTUBHOCTH aMMJIa3bl. Makcumanvroe Koauuecmeo 6anios | 3aHsATHE
-3
6 Henenst | KauecTBeHHOE M KOJNMYECTBEHHOE ompezeneHue ¢epMmeH- | 2 yaca, jabopa-
TOB B OMOJIOTHYECKHX 00BEKTaX. MakcumanibHoe Koauye- | TOPHO-
cmeo 6annog — 2 MPaKTUIECKOE
3aHATHE
7 uenenst | opmonsl. MIx pons B oOMeHe BemiecTB. MexaHu3M jeii- | 2 yaca, mabopa-
CTBHsI TOPMOHOB. Maxcumanvroe Koauiecmeo 6ainoe —3 | TOPHO-
MPAaKTUYECKOE
3aHATHE
8 menmenst | Metons! onpeneneHns ropMoHOB. KauecTBeHHbIe peaknuu | 2 4Yaca, jabopa-
Ha WHCYIMH W aJpeHaIHH. MakcumanvHoe Koauwecmeo | TOPHO-
oannos - 2 MPaKTHYECKOe
3aHATHE
9 nenenst | OOMeH BeIECTB W SHEPrUM B opraHusme. MetabonmusMm. | 2 yaca, jabopa-
buonornueckoe okucienue. OKUCIEHHE, CONPSKEHHOE C | TOPHO-
bochopunupoBanuem. MPAaKTUYECKOE
Maxkcumanvroe konuuecmeo 6annos — 3 3aHSATUE
10 nene- | O6MeH yriieBosioB. ko3, ASpoOHBI TyTh OKMCIIeHUs | 2 4aca, Jabopa-




s YIJIEBOOB. DHEpreTUyYeckuii O6ajaHc a’spoOHOTO M aHa’- | TOPHO-
POOHOTO OKHCIICHHS YTIIEBOIOB. MIPAKTUIECKOE
Maxkcumanvroe Konuuecmeo 6annos — 3 3aHSITHE
11 nene- | AHad’pOOHBIN TJIMKOJIM3 B MbIIIeUyHON Tkanu. OOHapyxke- | 2 daca, Jsabopa-
TSt HUE MOJIOYHOM KUCIIOTHI B MBIIICYHON TKaHU. Makcumanb- | TOPHO-
Hoe Kou4ecmso 6annog - 2 MIPAKTHYECKOe
3aHATUE
12 mene- | OOMeH nunuAoB. buonornueckoe 3HAYEHWUE IUOUAOB. | 2 dYaca, Jabopa-
i [TpomexyTouHblii 0OMEH JMIHUIOB B TKaHAX. Makcumaib- | TOPHO-
Hoe Koauuecmso 6annos — 3 MIPAKTUIECKOE
3aHSITHE
13 nene- | Xumudeckuil coctaB KpoBu. benku, yrineBoabl, TUnuasl u | 2 daca, Jabopa-
TSt JPyTUe OpraHUYEeCKHE BEIIECTBA KPOBH. TOPHO-
Maxkcumanvroe Konuuecmeo 6anios — 2 MPAKTUYECKOE
3aHSITHE
14 mene- | OmpenencHre MOYEBHHBI B CBHIBOPOTKE KPOBH M Moue. | 2 dYaca, Jabopa-
st Onpenenenue coaepxkanus KpeaTuHuHA B Mode. OOHapy- | TOPHO-
KCHHE MOYEBOH KHCIIOTBHI TNPU IOMOIIM MYPEKCHIHOH | MPAKTUIECKOE
npoObl. OmpelesieHue KOHIEHTpAIlMU OWIMpYyOruHA B ChI- | 3aHATHE
BOPOTKE KPOBH. MaxcumanibHoe Koauuecmeo 6anios- 2
15 nene- | OmpeneneHure JaKTO3bl B MOJIOKE MOJOMETPUYECKUM Me- | 2 4vaca, Jiabopa-
TSt togoM. OmpeselieHne MacCOBOM JOIH KaJIBIHS KOIIJICKCO- | TOPHO-
HOMETpUYeCcKUM MeTofoM. OmnpenencHue 0yhepHOl eMKO- | TPAKTHIECKOe
cti MoJsioka. OmpejenieHue B MOJIOKE KOHCEPBHPYIOIIUX | 3aHATHE
BeliecTB. MakcumanvHoe Koiuuecmeao 6annoe — 2
16 nene- | O6men GenkoB. OcobeHHOCTH TpeBpalleHuil azotcoaep- | 1 wvaca, sabGopa-
s JKAIllUX BEIECTB Y XKBayHbIX. OPHUTUHOBBIM IIUKI MOYe- | TOPHO-
BUHOOOpa30BaHUs MPAKTHIECKOe
Maxcumanvroe konuvecmso 6ann06 — 3 3aHATHE
17 nene- | CoctaB M CBOWMCTBAa KOCTHOW TKaHU Y >KMBOTHBIX. Komma- | 1 waca, mabopa-
st red. OmactuH. llporeornmkansl. MyKomoimcaxapuasl. | TOPHO-
Maxkcumanvroe Konuuecmeo 6annos — 2 MIPAKTUIECKOE
3aHSITHE
Hroro 30 gacoB
Cymma Tekymiero peitunra 40 6anos.

HTorosas arrecranus — YK3aMeH orieauBaercs B 40 6annos.

[To pesynbTaTam pabOTHI B TE€YEHHE BCETO CEMECTpPa, MOCEIIEHHUE JIEKIIH,
pPaTOpHO — MPAKTUYECKUX 3aHATHUSX MpEerojaaBareib BIpaBe JO0OAaBUTh K TEKYLIEMY PEUTHHTY

npeMualibHbIe (MPU30BbIE) — MAKCUMAIIBHO 5 6a108.

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

aKTUBHOCTH Ha J1a0o-

0aJ1J1bI HE HAYNCIAIOTCH

WToroBas arrecranus — 3K3aMeH orieHuBaeTcs B 40 6aioB.
Cymmapssiit peiituar = 40 +15 +5 + 40 = 100 BAJIJIOB




Kputepun onieHKH KOJJI0KBHYMa
«OTJIMYHO», BLICOKMIi YPOBEHb

O6yqa}om1/n710ﬂ IMOKa3aJl IMPOYHbIC 3HAHHA OCHOBHBIX MOJIOKEHHUH T10 TEME KOJIUJIOKBUYMaA B
paMKax paszaciia yqe6H0171 JUCHUIINIMHBI, YMCHHUEC CaMOCTOATCIIBHO PEIIATh MPAKTUYCCKUE 3a7a-
qu, ACJ1aTh 000CHOBAHHBIE BBIBOJbI.

«xopouio», NMOBBLINIEHHbII YPOBE€HL

OOyuaromuiics MoKa3an IPOYHbIE 3HAHUS OCHOBHBIX IOJIOXKEHUH 110 TeMe KOJUIOKBUYMaA B
paMKax paszzaena yuyeOHOW JAUCIUIUIMHBI, yMEHHE CAMOCTOSTENIFHO pellaTh KOHKPETHBIE MPaKTHU-
YecKHe 3aJauu, NpeayCMOTPEHHbIe paboyell MporpaMMoi, OPUEHTHUPOBATHCS B PEKOMEHIOBaH-
HOM CIpaBOYHOM JIMTEPATypE, YMEET NIPABUIIBHO apTyMEHTHPOBATH [TOJIyYE€HHBIE PE3YJIbTAThI.

«YAOBJIETBOPUTEJILHO», IOPOrOBbIii YPOBEHb

OOyuaromuiics 1mokasajl 3HaHHE OCHOBHBIX TOJIOKEHUH TeMbl B Mpeenax COOTBETCTBY-
IOLIET0 pasjena yuyeOHOW JUCHUIUIMHBI, YMEHHE MOJIYYUTh C MOMOIIbIO IpernojaaBaress mpa-
BUJILHOE PEIIeHNE KOHKPETHOW MPaKTUYECKON 3a/1a4l U3 YUCIIa IPEAYCMOTPEHHBIX B TeME, 3Ha-
KOMCTBO C PEKOMEHOBAaHHOMN Y4EOHOU JTUTEPATYPOIA.

Kpurtepuu onieHMBaHus YCTHOI0 0TBETA HA MPAKTHYECKOM 3aHATHH, CEMUHAape

Pa3BepHyTHIi OTBET CTyEHTA JOJKEH MPEICTaBIATh COOOM CBSI3HOE, IOTUUECKH TOCIIe-
JIOBaTEIIbHOE COOOIICHNE Ha 3aJaHHYIO TEMY, TOKa3bIBaTh €T0 YMEHUE MMPUMEHSTH OIpeelie-
HUSI, IPaBUJIa B KOHKPETHBIX CIy4asX.

Kpurepun onenuBanus:

1) mONHOTY U NPaBUIBHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMAaHUS U3Y4YE€HHOT0;

3) s13pIKOBOE O(OPMIICHHE OTBETA.

Ornenka «5» CTaBUTCS, SCIIH:

1) CTyZI€HT MOJIHO HU3JIaraeT MaTepual, 1aeT MPaBHIIbHOE ONpPe/IeIeHne OCHOBHBIX MOHS-
THH;

2) oOHapyXMBaeT NOHUMaHHE MaTepuasia, MOXKET 00OCHOBATh CBOM CYXKJIEHHs, MpUMe-
HUTH 3HAHWA Ha MIPAKTHUKE, TPUBECTH HEOOXOIMMBIE TPUMEPHI HE TOJIBKO U3 Y4eOHHKA, HO U Ca-
MOCTOSITEJIBHO COCTaBJICHHBIE;

3) u3naraet MatepHual MocyieJ0BaTeIbHO U MPAaBUIBHO C TOYKU 3PEHUSI HOPM JIUTEpaTyp-
HOTO SI3bIKa.

«4» — CTYIEHT J1aeT OTBET, YIOBJIETBOPSIOUINI TEM e TpeOOBaHUSIM, YTO U JUIsl OTMETKU
«5», HO pomyckaeT 1—2 omuOKH, KOTOpbIE caM K€ MCHpaBIseT, U 1—2 HexoueTa B MocieoBa-
TEJIBHOCTH U SI3bIKOBOM O(POPMIIEHUH U3IaraeMoro.

«3» — CTYACHT OOHapy>KUBaeT 3HaHUE U MOHMMAaHUE OCHOBHBIX IOJIOKEHUI TaHHOH Te-
MBI, HO:

1) u3naraer Marepuan HEMOJIHO U AONYCKAeT HETOYHOCTH B ONPE/IEICHUHU MOHATUN WU
(bopMyIUpPOBKE MPaBUI;

2) He yMeeT AOCTaTOYHO ITYyOOKO M JI0Ka3aTelIbHO 0OOCHOBATh CBOU CYXKACHHUS U MPUBE-
CTH CBOH TTPUMEPHI;

3) uznaraetr Marepuai Hermociue 0BaTeIbHO U JOMyCKAaeT OMUOKH B S36IKOBOM O(opmIie-
HUU U3J1araemMoro.

OrneHka «2» CTaBUTCS, €CIM CTYIEHT OOHApYXHBAaeT HE3HAHHE OOJbIIEH YacTH COOTBET-
CTBYIOILIETO BOMNpOCa, AOMYCKaeT OMUOKH B (OPMYJIMPOBKE OMPEIEICHUNH U MpPaBUi, HCKaXato-
M€ UX CMBICI, OECIIOPSAA0YHO U HEYBEpPEHHO HM3yaraer matepuai. OmeHka «2» oTMe4aeT Takue
HEJOCTaTKU B MOJATOTOBKE, KOTOPHIE SBIISIOTCS CEPHE3HBIM MPENSATCTBUEM K YCIIEIIHOMY OBJIa-
JICHUIO MOCIIEAYIOIUM MaTepPUaIoM.



3.2. B pa6Goueii mporpaMme NPOXOXKIEHHUS] TUCHUINIHHbI «OHOJOTHYECKAs] XUMMS)
NMPeAyCMOTPEHO BbINOJHEHNE JIa00PATOPHBIX padoT Mo TeMaMm:

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

3HaueHue BETHBIX PEaKUUN COCTOUT B TOM, YTO OHHU JIAIOT BO3MOXXHOCTh OOHAPYKUTH MPUCYT-
CTBUE Oelka B OMOJIOTHYECKHUX JKUIKOCTSIX, paCTBOpPaxX M YCTAHOBUTH NMPUCYTCTBUE B HEM HEKO-
TOPBIX AMUHOKHUCIOT. Ps IIBETHBIX peakiuil mpUcCyIl He TOJIbKO OelKam, HO U JIPYIHM Bellle-
CTBaM, Harpumep, (heHoI, T0I00HO THPO3UHY, AAE€T PO30BO-KPACHOE OKPAIIMBAHUE C PEAKTUBOM
Muiona, mo3TOMy HEAOCTATOYHO MPOBEACHUS KaKOW-THM00 OJHOM peakiuu /Ui yCTaHOBIICHUS
HaM4us Oerka.
Cy11ecTBYIOT /IBa TUIIA I[BETHBIX PEAKIIHIA:
1) ynusepcanvuvie — OuyperoBas (Ha Bce OCJIKH) U HUHTHAPUHOBAsS (HA BCE Ol-aMHHOKHUCIIOTHI U
OenKn),
2) cneyuguueckue — TOJBKO Ha ONPEIC/ICHHbIC aMUHOKHUCIIOTHI B COCTaBe O€JKa WM B PacTBO-
pax OTIENbHBIX aMHUHOKHUCIOT, Hampumep, peakuus Poms (Ha aMHUHOKHCIOTHI, COJIeprKalliue
c1abo CBSI3aHHYIO cepy), peakuus Mumiona (Ha TUpO3uH), peakus Cakarydyu (Ha apruHUH) U
Ap.

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

I{BeTHBIE peakuuu HA 0eJIKU (Ka4eCTBEHHbIE PeaKIIMH)

Homep | HazBanme | PeaktuBsl, ypaBHeHus peakuuit | HaOmonenus YTo OTKpBIBaET
ONbITa | peakiuu JTAaHHAsl peaKkLysl.

YHuBepcaJbHbIE PeaKkUu HA 0eJIKH
1. Oonapysicenue 6 benkax nenmuonvlx ceaszeil (ouypemosasn peakyus).
BuypeToByr0 peakiuio Jal0T BCe COCAMHEHHMS, COJCpIKAIlMe B MOJIEKYJe JBE U OOJNbIIe IBYX
OJIM3KOPACTIONOKECHHBIX METITUIHBIX CBSI3CH.
Peaxkmuewvr: NaOH — 10 %-i1 pacmeop, CuSO, — 1 Y%-it pacmsop.
Obopyoosanue: wimamus c npooUpKamu, NUNEmKU.
Xumusm peaxyuu: JIneHONbHBIC (GOPMBI MENTUIHBIX CBSI3eH 00pa3yrOT KOMIUICKCHOE COCIMHeE-
HHE C TUAPOOKHCHIO MEIH, B KOTOPOM KOBAJICHTHBIE CBSI3M OOpa30BaHBI 3a CYET BOJOPOIA
€HOJILHOTO THJIPOKCHJIA, a KOOPJAWHAIIMOHHAS — 32 CYET AJIEKTPOHHBIX Map aTOMOB a30Ta MUMHUH-
HBIX TPYIIIL.
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XoJ1 paboThl: B MpoOUpKy HamuTh 1mi1 pactBopa Genka, 1-2 mu 10% NaOH u 1-2 xarmum pac-
TBOpa cepHokuciion meau (1%). [Ipu B36anTeIBaHNN TTOSBIsIETCS (PHOTIETOBOE OKpAITUBAHUE.

2. Hunzuopunoeasa peakyus na 6enku u npupoonvle & - AMUHOKUCIOM bl
HuHrnapuHoBas peakius sBISETCS YHUBEPCAIbHOM peakIMell Ha BCE aMHUHOKHUCIIOTHI, UMEO-
LK€ IPYNIY B O-TIOJIOKEHUU.

Peaxkmuewt: 0,5 %-11 pacmeop nHuneuopuna.

Xumuzm peaxyuu:
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a-aMUHO HUHCUOPUH anvoecud - 60CCMAHOBIEHHAS
Kucioma ¢opma Huneuopura

XoJa paboThl: K 5 KarisiM HCCeayeMoro pactBopa Oenka nobasisem 5 kamenb 0,1% BogHOTO
pacTBopa HHUHTHAPUHA W KHUIATUM 1-2 muH. [losiBisieTcss po3oBO-(HOJIETOBOEC WM CHHE-
¢duoneroBoe okpamuBanue. [Ipu crossHuM pactBop cuHeeT. OKpamMBaHue YKa3bIBaeT HA HAJIU-

Yue O - aMUHOI'PYIIIIBL.

3. Kcanmenpomeunosasn peakuyus Ha YWUKIUYECKUE AMUHOKUCTONbL
Ora peaknus OCHOBaHA Ha OOpPa30BaHUU HUTPOIPOU3BOIHBIX APOMATHYCCKHX aMHHO-
KHUCJIOT ((peHUTAIaHUH, THPO3UH, TPUNTO(DAH).
Peaxmuewor: 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
MUupo3ut HUMPONPOU3B00HOE MU- XUHOUOHOE npou3Bo00Hoe
PO3UHA JHCENMO20 YBEMA OPAHICEB0-JICeIMOo20 Yeema
pH <7,0 pH> 7,0

Xon pabotsl: K pactBopy Oenka 1 mur npunuth 5-6 Kameinb KOHIICHTPUPOBAHHON a30THOM KHUC-
J0ThI, OENOK BBIMIAZAaeT B ocaloK. [Ipu mogorpeBaHuu (OCTOPOIKHO) PAacCTBOP OKpAIIMBAETCS B
*kenTelii 1BeT. Ilocne oxiakaeHus B MpoOWpPKY HanmuBaroT 1mo kamisMm 10% pacTBop emkoro
HaTpa JI0 MOSBJICHUS OPAHKEBOTO OKpAIIMBAHUS BCIEACTBHE 00pa30BaHMs HATPUEBON CONU JH-
HUTPOTHPO3UHA.

4.  Peaxuua Munnona

Peakmust MusioHa xapaktepHa A O€JNKOB, COAEPIKAIIUX apOMATHUECKYI0 aMUHOKHUCIIOTY TH-
PO3UH.

Peaxkmuenl: peaxmus Munnona(p-p azomuokucioiu pmymu 6 kouwyenmpuposannoiu HNO3)
pacmeop benka.

Xumuzm peaxyuu:




OH O OHg

ON N,
+HNO; + HgNO,
-2H,0 g
CHZ—leH—COOH CH2—$H—COOH
NH, NH,
THP O3UH PTyTHas COJIb JUHUTP OTHP O3UHA

Xon pabotel: K pactBopy Genka 1-2 M npriiuTh 5-6 kanenb peakTuBa Mumiona. Ocagok 6enka
IIPY HarPEBaHUH OKPAIIMBACTCS B KPACHO-KOPUIHEBBIN 1[BET, BCICICTBHE 00pa30BaHUS PTYTHOU
conu HUTpo3uHa. CrnexyeT uzberath npubaBieHUsT H30BITKA peakTHBa MUITOHA, TOCKOJIBKY OH
COJICPKUT a30THYIO KHCIJIOTY, KOTOpasl MPU B3aUMOJEHCTBUM C OEJIKOM MOKET JaTh KEJITOE
OKpallMBaHue (KCaHTOMIPOTEUHOBYIO PEAKIUIO), MACKHPYIOIIee peakiuio MuioHa.

5. Peaxuyusn Do Ha AMUHOKUCIOMBbL, COOEpICauiue cepy

Peaxius oOyciioBiieHa HajTM4YHeM B OEJIKe cepy COJepIKaIIUX aMUHOKUCIIOT — IIUCTCHHA, [IUCTH-
Ha. OHa OCHOBaHA Ha OTIICIUICHUH CEPOBOJIOPOJIa OT AMUHOKHCIIOT MPH LISIOYHOM THUIPOIIU3E
Oenka c oOpa3oBaHueM Cynb(huaa HATPUSI.

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 20, CH—NH; + Na,s - H,O

I
COOH COOH

yucmeur cepur

(CH3COOH)Pb  * 2 NaOH

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

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

YepHblll 0CA00K

Xoa paboTel: OepeM 2 MpoOUPKH 1 HATMBAEM B MEPBYIO 5 Kamelb p-pa SUYHOro Oenka, a BO BTO-
pyIO 5 Kamenb jkelaThHa. 3aTeM B 00e mpoOupku go0asisieM 1o 5 kanenb peaktuBa Dosst. Un-
TEHCUBHO KHISITUM 00e mpoOupku. Uepes 1-2 MUH MOCTe KHUIMSTYEHUS IPU HATTUYUU CEPOCOEP-
KaIUX KUCIIOT MOSBIISETCS 0CAJI0K YSPHOTO I[BETA.

6. Peaxuusn Ilayau (Ha TucTUINH).
Peakmus [laynu mo3BomnsieT 0OHApYXUTh B OeJIKe aMUHOKHUCIOTHI TUCTHIMH U TUPO3UH, KOTOPBIE
00pa3zyoT ¢ ana300eH30JICYIb(POHOBOM KHUCIOTOWM KOMIUIEKCHBIE COCIWHEHHS BHIIHEBO-
KPacHOTO 1IBETA.
Peaxkmueuvl: cynoghanunosasn kucnoma — 1 %-ii pacmeop 6 5 %-m pacmeope conanoii kuciomst,
NaNO; — 0,5 %-it pacmesop, Na,CO3 — 10 %-ii pacmsop.

Xumusm peaxyuu:




NH," N=N

+NaNO, + HCI
- 2H,0 - NaCl

SO, SO,
CyJib(haHUI0Basg KUCIOTa JMa3ocy Jib(aHUIoBask KUCIOTA

N=N 058 Noky

2 (CQZ - N=N\§\§I§ N=N

CH,CHCOOH
NH,

CH,CHCOOH
NH2

2,5-6uc(n-cy nbhodeHrmazo ) rucTHINH
BHIITHEBO-KP aCHbIN
Xoa pabotel: K 1 M 1 %-ro pactBopa cynb(haHuI0BON KUCIOTHI B 5 %-M pacTBOpE COISTHOU
KUCIO0ThI punuBatoT 2 mMi 0,5 %-ro pactBopa HUTpUTA HATPUSI, CUIILHO BCTPAXUBAIOT U HEME-
JICHHO 100aBIAIOT CHadasia 2 M pa30aBlIeHHOTo Oelka, a 3aTeM MOcje MepeMelInBaHus Coaep-
xumoro npodupku 6 ma 10 %-ro pactBopa kapOoHara Harpus. llocie cMmemeHus pacTBOPOB
pa3BUBAETCS BUIITHEBO-KPACHOE OKPAIlIMBAHUE JHUA30KPACUTEISL.

1I1. Bvioenenue Kazeunozena u3z MoaoKa u e2o 2UOpoIu3

Kazennoren o0magaer CBOWCTBAMH KUCIIOTHI i B MOJIOKE HAXOJUTCS B BUJIe aHUOHOB, pac-
TBOPUMBIX B Boje. HeanccounupoBaHHbIE MOJIEKY/Ibl Ka3eMHOT€HA MaJl0 PaCTBOPUMBI B BOJIE.
N3osnexkTpuyeckas Touka KazeMHOreHa HaxoauTcs B oomactu pH 4,7. [TosTomy nipu moakucie-
HUM MoJioka 1o pH 4,7 oHO cBepThIBaeTCs B pe3ybTaTe BhINAJACHUS B 0CA/10K Ka3eHHOTeHa.

Peaxkmuewvr: 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 paboThlI:

1. Bwidenenue kazeunocena. K 10 My Mosioka npuinBaroT paBHbIA 00bEM JUCTUIUIMPOBAH-
HOM Bozbl. OcaXkAaloT Ka3eMHOTeH Jo0aBieHueM 6 Kareiab KOHIIEHTPUPOBAHHONW YKCYCHOW KHC-
J0ThI. J{71s1 HOTHOTHI ocaxieHus Oenka IpoOupKy HarpeBaroT Ha BojsHoW 6aHe 10—15 muH. BeI-
HaBIIKH 0CaZOK OTPHUIBTPOBBIBAIOT U MPOMBIBAIOT Ha (PUIBTPE AUCTHIUIMPOBAHHON BO/1OM 2 pa-
3a.

2. Tuoponuz kaseunocena. I1pu 1mMen04YHOM THIPOIN3€E KA3€UHOTEHA, BBIIEIEHHOTO U3 MO-
JIOKa, IPOUCXOAUT ero pacnal Ha gocdaT u Oenok. [locne BbImaneHs: Ka3eMHOTeHa U3 MOJIOKa
BCE COZIepKUMOE C (UIIbTpa MEPEHOCAT B MPOOUPKY JJS THAPOJIN3a, CHAOKEHHYIO OOpAaTHBIM
XOJIOJUIBHUKOM. 3aTeM CMBIBalOT ocajok ¢ ¢uibrpa 2 ma 0,1 %-ro pactBopa kapOoHaTa
HaATpUs B Ty ke MpoOupky u po6asistoT 4 miut 10 %-ro pactBopa eaxoro Hatpa. Kunsrar Ha Bo-
nsHoi Oane B TedeHue 15 muH. Ilocne oxmaxaenus k ruaponuszary nodasmnsor 7 mia 0,1 %-ro
pacTBopa kapOoHaTa HATPUS U MPOBOAST PEaKIUU HA MPOYKTHI THIPOIHU3A.

Hanumure ypaBHeHHe ruaposnza 6emka (B o0mieM BUje).

3. Obuapyoicenue 6enka. IIpoBoasT OMypeTOBYIO peakiuio. Pe3yiabTaT q0/KeH OBITh TO-
JIOKHUTEITbHBIM.

Hanummre ypaBHeHUe peakium.



4. Obnapyacenue ghocgpama (monuboenosas peaxyus). K 10 xarisim rugponnsara Kase-
uHoreHa ao0anisaoT 1 ka0 GeHosdranenHa u 1 Karo KOHIEHTPUPOBAHHON a30THON KHUC-
JIOTHI M TOJIBKO TIOCTie o0eciBeunBaHus BHOCAT 20 Karesb MOJIMOICHOBOTO peakTHBa. 3aTeM J10-
BOJIST PACTBOP 0 KUIIEHHsSI U MPOOUPKY Cpa3y OXJIaKIAIOT B CTPYye X0JIOAHOHM Bobl. Ha maHe
POOUPKH MOSBIISIETCS JKENThIH 0¢a0K HOCPOPHOMOIHOICHOBOKHCIOTO aMMOHHUSL.

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

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

I. [1BeTHbIEe peakuy Ha O€IKU ¥ aMUHOKUCIIOTHI, 3alIUILIUTE UX:
1). BuyperoBas peakiusi.

2). HuaruapuHoBasi peaxiusi.

3). KcanTomnporenHoBas peakiusi.

4). Peakuus Musiona.

5). Peakius @oisi.

6). Peaknus Cakaryuu.

7). Peakuus Ilaymnu.

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

JlabGopaTopHas padora Ne 2

IMPUPOJA U CBOMCTBA ®EPMEHTOB. AKTUBATOPbI U MUHIT'MBUTOPHI
®EPMEHTOB.
Ilenb: YMeTh PUMEHSTH 3HAHUS O CBOWCTBaX (PEPMEHTOB U MX CTPYKTYpE, CIECIU(PUUHOCTH,
BJIMSIHAW Ha aKTUBHOCTH (hepMeHTOB pH, Temmeparypbl, KOHIICHTpALlU1, aKTUBATOPOB U MHTUOU-
TOpPOB; ISl TIOCIEAYIONIEro M3y4yeHUs OCHOBHBIX DPeakIMii MeTaboiu3ma B OpraHax, TKaHSX,
KJICTKaX OpraHru3Ma, a TakKKe JJIsd pCIICHNA BOIIPOCOB HpO(i)I/IJ'IaKTI/IKI/I " JICUCHUA 60J'I€3HCI>1, CBs-
3aHHBIX C HapyIIeHHeM (QYHKIIMOHHUPOBAHUS (EPMEHTOB.

1. Bansinue Hecnenu(puyecKUX (PAKTOPOB HA AKTUBHOCTH (DEPMEHTOB

JelictBue Hecnienupuueckux (pakTopoB U3ydaeTcs Ha pepMEHTe caxapase, KoTopas KaTa-
JIU3UPYET TUAPOIUTHUECKOE PACIICIVIEHHE caxapo3bl ¢ 00pa30BaHUEM TJIFOKO3bI 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 noxosza Dpyxmosza

AKTUBHOCTH (pepMEHTa caxapas3bl OLIEHUBAIOT 110 HAJIMYUIO B Cpee MPOAYKTOB PEaKIUH:
CBOOONHOM TIIOKO3bI U (GpykTo3bl. CBOOOAHAS TIIOKO3a JACT TOJIOKHUTEIHHYIO PEaKIIHI0
TpomMepa BcleICTBUE HATUYUSA B MOJIEKYJIE TIHOKO3bI CBOOOJHOTO IMOJIyaleTaIbHOTO THAPOK-
cuna. Caxapo3a 3Toi peakiuy He JaeT, T.K. TOoJTyalleTalbHbII THIPOKCHI B HEH OTCYTCTBYET.
Xon pabotsl: B 4 npoOupku HanuBaioT 1no 0,5 M1 IpoxiKeBOro KCTpakTa, coaepxariero dep-
MeHT caxapa3y. OnHy mpoOHUpKYy HarpeBaroT Ha KUIISAIIEH BOISHOW OaHEe B TEUCHHE 5 MHUH., BO
BTOpYIO N00aBisiroT 2 karm 10% p-pa NaOH, B tpetsio - 2 karum 1% CdCl,, geTBepTyto mc-
MIOJIB3YIOT ISl OTIPEJICIIEHUs] aKTUBHOCTH HAaTUBHOTO (hepMeHTa (KOHTPOJb). Uepe3d 5 MUHYT BO
BCE MPOOUPKH 100aBISIOT 10 1 MII p-pa caxapo3sl (CyOcTpar) U BBIACPKUBAIOT UX B TEPMOCTATE



npu 38 °C 15 munyrt. Ilocie 3Toro npucyrcTBue CBOOOHOM TIIIOKO3bI BBISIBISETCS BO BCEX IPO-
Oupkax ¢ moMoIIbio peakuu TpoMmMepa: k mpode godasisitoT 5 kanens 10% NaOH u 1 kamtio
1% CuSO,. ITpoOy HarpeBaroT Ha BOAAHOM OaHe B TeueHue 2-5 MuH. [1010KUTENbHYIO peaKIuio
OTMEYAroT T10 MOSBJICHUIO KpacHO-0yporo ocanka 3akucu mMean (Cu.0). B 370l okucanuTensHo-
BOCCTAHOBUTEJIFHOM PEAKIMU MeJlb BOCCTAHOBWJIACH, a TJIIOKO3a OKUCIMJIACH J0 TIFOKOHOBOU
KHUCIIOTBI.

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

2. Binsinue TeMnepaTypbl HAa aKTHBHOCTb ()epMEHTOB
Xoa pabotel: Pacmieruienne kpaxmana ¢ aMUIa30d MOKHO HAOJIOJIATh HCIOJIB3Ys PEaKIHI0 C
HOJIOM.

1). Hanugator B 4 npobupku no 0,5 mi pactBopa kpaxmaina. Emie B 4 mpoOupku HaluBaIOT
o 0,5 mut cronsl (pa3darnerHoi B 10 pas).
2). BbepyT nepByro napy npooupok (ogHa ¢ epMeHTOM, Apyras - ¢ KpaxMaJioM) U TIOMeIla-

10T B 0aHIO CO JIbJOM. BTOpyro mapy OCTaBISIOT MpH KOMHATHOW Temmeparype. TpeTbio mapy
npobupok nmomeniarot B repmoctar (40° C), a 4eTBEpTyIO - B KUITSIIYIO0 OaHI0.

3). Yepes 10 MUHYT coziepKUMOE KaXKA0H Hapbl IPOOMPOK CIUBAIOT BMECTE, TIATEIbHO I1e-
pPEMEIINBAIOT U OCTABJIAIOT CTOATH elle 10 MuH. B Tex ke ycaoBusX.
4). N3 TpeTbeil mpoOupKky 0TOMPAIOT 3 KaIulM KHUJIKOCTU U MPOJIENBIBAIOT PEAKIHIO ¢ Karien

Mona Ha crekie. Ecinu nosiBisieTcs cvHee OKpallliBaHHE, PacTBOPBI OCTABIISIOT CTOATH emle 10
MHH. ¥ TIOCJIE€ 3TOTO TOBTOPSIOT PEaKIHIo ¢ HoJ0M Ha cTekie. 3ateM J100aBiIsIOT 2 KAk pac-
TBOpa #1012 BO BCe MPOOUPKH U HAOIOAIOT 32 TOSBICHHEM OKpPAIlIBaHUS.

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

BAWIN|F-

BeiBoa:

3. Biusinue peakuuu cpelbl HA AKTHBHOCTH (DEPMEHTOB M OIpe/eIeHHe ONTUMYMA
pH niis amuiiassl CIIlOHBI

Jnst pa3HeIX (EepMEHTOB CyIIEeCTBYyeT CBOW onTuMyMmM pH B KHCIIOH, MIETOYHOW W
HeHTpanbHOU cpefe, Mpu KoTopoi epMeHT Hanbosee akTuBeH. Hanmpumep, 11 pepMeHTOB *kKe-
Jyno4yHOro coka (merncuna) ontumyM pH 1,5 - 2,5, nns depmenTa nedeHu (apruHasbl) ONTUMYM
pH 9,5 u 1.n. [lna amunassl cinroHsl onTuMyM pH 6,8; B KHCII0# 1 IIENOYHON cpesle aKTUBHOCTh
amuiasbl cHukaercss. Ontumym pH Uit ammnasel CIIFOHBI MOXKHO OIIPEAEIUTH IIPU B3aMMOJIEH-
CTBHH €€ C KpaxMaJoM IIpU pa3audHbIX 3HaueHus1xX pH cpensl.

O creneHu pacuieruieHns Kpaxmana CyIaT 10 €ro peakiuu ¢ pactBopom Hoxa. Ilpu onru-
MajbHOM 3HaueHuU pH paciuerieHre kpaxmaia IpOU30MIET MOTHOCTBIO U PEaKLMsl Ha Kpaxmall
¢ ozom OyzAeT oTpulaTeabHasi, HO [0 Mepe yAaJeHUs OT 3TOM TOYKU B KUCIIYIO WM IIEJIOYHYIO
cpeny pacuICIUICHHE KpaxMala IPOU30UIET TOIbKO YaCTUYHO, 10 CTaAUM JEKCTPUHOB, KOTOPBIE



anyT ¢ HOIOM KpacHO-Oypyro WM (PUOJIETOBYIO OKPAcKy, WJIM K€ Kpaxmal COBCeM He Oyner
pacIIeIUIATHCS U PeaKkius C HOA0oM OYIET MONOKHUTEIbHOM.
Xoa pabotel: CitoHy mpeaBaputenbHo pa3Boait B 100 pas. bepyt 6 mpoOUpOK U B Kaxayro U3
HUX HaJMBAIOT 1O 2 MJ OydepHOoro pactBopa ¢ pasnuyHbeiM 3HaueHueM pH: 6,0; 6,4; 6,8; 7,2;
7,6; 8,0. 3atem npunuBatot o 1mia 0,5% pactBopa kpaxmaina u 1o 1 mi pa3BeeHHOM CIIOHBI (B
3aBUCUMOCTH OT aKTUBHOCTH CIIFOHBI €€ MOXHO pa3BoauTh He B 100, a B 50 pa3).
[TepememmBarOT CoepKUMOE NMPOOUPOK U MOMELIAIOT UX B TEPMOCTAT MPU TEMIIEpaType
38 °C na 10 muHyT. 3aTeM BO BCe MPOOMPKH MPUIMBAIOT MO | Karie pacTBopa Hojaa, mepemMe-
MIMBAIOT, HAOIIOAAI0T OKpacKy u otMeuaroT pH (ontumym pH), mpu koTopom amuiasa IeicTBy-
eT HaubOoJjee akTUBHO. L{enecooOpa3Ho B KakIyt0 MPOOUPKY 100aBUTh HEMHOTO BOJIBI, IIepeMe-
IaTh M OKpacka Oyzer OoJiee HATIIATHOM.

Pesvabprarel pabOTHL:

Ne mpo6b1 1 2 3 4 5 6

pH

OkpaivBanue
¢ oJI0M

BeiBoa:

4. BausiHue aKTUBATOPOB U MHTUOMTOPOB HA AKTHBHOCTH AMUJIa3bl CJIOHBI

AKTHBAaTOpbl CTUMYJIUPYIOT AeicTBHE (EPMEHTOB, HO B OTJIMYHE OT KO(DEPMEHTOB HE
NPUHUMAIOT YYaCTHS B PEAKLIUH.
Xoa pabotel: B 3 npoOupku HanuBaroT 1o 1 Mi cinroHbl, pa3seneHHon B 40 pa3. B 3aBucumoctu
OT aKTUBHOCTH CIIOHBI €€ MO>XHO pa3BomuTh B 10, 20, 30, 40, 50 pa3. B nepByto npoOupky mo-
0aBJISIFOT 2 KaruTk BOJIbI, BO BTOpPYIO - 2 Karutn 1% pactBopa NaCl, B tpetsbio - 2 xarmu 1% pac-
tBopa CuSQy . ITocie 3Toro B KaxkIyro mpooupky nodasistoT mo 10 xanenb kpaxmana. [Ipooup-
KU CTaBAT B TepMocTaT ¢ TeMnepaTtypoit 37 °C Ha 5 MuHyT. 3aTeM BO Bce MPOOUPKHU J0OABISAIOT
10 OJIHOM KaIlje pacTBopa ioja, MepeMEelInBal0T, Ha0II0Aal0T OKPACKY U OINpPEAENSIOT, B KaKO!
npoOupKe NeCcTBYeT aKTUBATOP WM MHTUOUTOP. MOXKHO B KaXyt0 IPOOUPKY 100aBUTH BOABI
(mpumepHO 2 MIT) U IepeMentaTh (OKpacka Oy/eT HarjsaHee).

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

JlabopaTopnasi padora Ne 3

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

Ienw:

1). Y CBOUTB, YTO AJIS IPOSIBIICHHS] aKTUBHOCTU MHOTUX (PEPMEHTOB HEOOXO UM HEOETKOBBIH
KOMIIOHEHT — Ko(akTop. MHOrHe KohepMEeHTHI ABJSIOTCS MPOU3BOJHBIMU BUTAMUHOB (OMOTHH,
TII®, HA, A/, KOA uT.1.)

2). YwMmetb niucath popmynsl BuTamMuHoB Bi, By, Bg, PP, A, /I, E, dbonuesas kucnota, 3HaTh
VCTOYHUKU U CYTOUHBIE J103bI BOAOPACTBOPUMBIX U JKUPOPACTBOPUMBIX BUTAMUHOB, 3HaTh B CO-
CTaB KaKMX KO(PEepMEHTOB U B Kakoi opme BXOJAT BUTAMUHBI Ipynibl «B»; npu3Haku rumno-, u
TUIIEPBUTaMHUHO3a BOJIOPACTBOPUMBIX U SKHUPOPACTBOPUMBIX BUTAMHHOB.

3). YMeTh NpoBOIUTH KaU€CTBEHHBIE PEAKIIMM U OOHAPYKUBATh B MUIIEBBIX MPOIYKTaX BU-
tamuHbl By, By Bg, PP, A, 1, E.




1.1. KauecTBeHHas peaknusi Ha BATAaMUH B; (TmamMun)

Hpunyun Memood: B IHCJ'IO‘IHOﬁ cpeac THaMHH C JUAa30PCaKTUBOM o6pa3yeT CJIOZKHOC KOM-
IMJICKCHOC COCAMHCHUC OPaHKCBOI'O LIBCTA.

o
CHZ\

CH9CH,0MT *HCI
s

Tuamuna xnopun (Butamux B1)
Peaxkmuegwl: ouasopeaxmus (5 xanenv 1 %-co pacmeopa cynvganunogoul xuciomsi 6 2 %-m
pacmeope conanot kuciomst + 5 kanenv pacmeopa NaNO,), Na;CO3 — 10 %-u pacmsop.
XoJ paboThl: /InazopeakTHB TOTOBUTCS HENOCPEACTBEHHO niepea onbitoM. K 10 xarumsiM auazo-
peaxTuBa MpuOaBIAIOT 2—4 Karum BUTaMuHa U 5—7 kamenb pactBopa Na;COs. XKunkocts oxpa-
IIMBACTCS B OPAH)KEBbII MM KPACHBIH LIBET.

2 . KayecTBeHHas1 peakiusi Ha BUTamuH B)

Ipunyun memooa: Peaxius Ha ButaMuH By ocHOBaHa Ha CIIOCOOHOCTH €ro JErKO BOCCTaHABIIH-
BaThCs; IPU 3TOM PacTBOP BUTaMHHA By, 001a1ar01Kii jKeITONH OKpacKoi, mpruoOpeTaeT cHava-
Jla PO30BEIH I[BET MPOMEKYTOYHBIX COCIMHEHUH, a 3aTeM 00SCI[BEUMBACTCS, T.K. BOCCTAHOBJICH-
Has (opma BuTaMuHa B, GecuiBeTHa.

HyOH

HO H

HO H

HO H

e
H = NH

3C N i
O

PuGodnapun (Butamun B2)

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

a) Xox pabotsl: B mpobupky HanmmBatot 10 xarens pacTBopa BuTamuHa By, no6asmisior 5 kamenb
COJISTHOM KHCJIOTHI U HEMHOTO ITMHKOBOW MbUIM. HaumHaeTcst BblIeIeHHE BOJIOPOAA, KUIKOCTh
MOCTEIIEHHO PO30BEET, 3aTeM o0ecIBeunBacTcs. Hamummre ypaBHEHHE peaKIIiH.

3. KauecTBenHnasi peakuusi Ha BUTaMuH PP (HUKOTHHOBAasi KHCJ10TA)
Ipunyun memoda: ButamuH PP mpu HarpeBaHuu ¢ pacTBOpoM airerara Meau oOpa3yeT CHHUI
0CaJI0OK METHOM COJIM HUKOTMHOBOM KHCITOTHI, IJIOXO PACTBOPUMOM.

COOH 0
(Ijl
O
N N
HUKOTHUHOBAAd KHUCJIOTAa aMHu g HI/IKOTI/IHOBOf/i KHUCJIIOTHI

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

Xon pabotel: K 5 — 10 mr. pactBopa Butamuna PP no6asnstor 10 — 20 kanens 10 % pactBopa
YKCYCHOM KHCJIOTHI U HarpeBaroT Ha BOJSHON OaHe 10 kumeHus. BeimepxuBator 2 — 3 MuH. (HE
nepeMenuBas) U J100aBiISIIOT paBHBI 00beM arerara Meau. JKUAKOCTh CTaHOBHUTCS MYTHOM,
OKpAILMBAETCs B TOJIyOOH I[BET, a IIPH CTOSTHUM BBINIAJAaeT CHHUN 0CaJJOK HUKOTHHATA MEJIH.



4. Peaknuu Ha BuTaMul B (mupuaoxcun)
AKTHBHOCTBIO BUTaMHHA Bg 00aaloT Tpu COeAMHEHMsI, O0bEIMHEHHBIX T0]] HA3BaHUEM ‘‘TIH-
PUIOKCUH:

Ox o
CH,OH CH,NH,
CH,OH CH,OH CH,OH
X
/
IMUPUIOKCOJI HI/IpHI[OKcaJ'IB IMUPUIOKCAMHUH

Deppoxnopuonas npooa Ha sumamun Be.

[Tpu B3aMMOJICHCTBUH MUPUIOKCHHA C XJIOPHBIM JKEJIe30M 00pa3yeTcsl KOMILICKCHAs COJIb THIIA
(deHosTa Keres3a, OKpalleHHas: B KpacHBIN IIBET

Peaxmuenl: p-p sumamuna B6, 1 % FeCls

Xo0 pabomsi. B npobupky HanmuBaroT 1 M 1%-ro pacTtBopa BuTamuHa Bg, 100aBIsSIOT 2 Karm
1%-ro pactBOpa XJIOpWIa Kelie3a U COACPKUMOE BCTPSAXHBAIOT. JKUIKOCTH OKPAIIMBACTCS B
KpPACHBIH IBET.

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

Buramunsl rpymnmnel P — nponsBoaHbie (uiaBoHA: pYyTHH, SPUOJUKTHOIN, TECTIEPEINH, KBEPLUETHH,
AMUKAaXeTUH U japyrue. OgHuUM U3 HauboJsiee aKTUBHBIX OMO(IAaBOHOMIOB SIBISIETCS PYTUH —

TJIMKO3UJ KBEPUCTUHA U [UCaAXapruaa pPYTUHO3bI:
OH

O 0——cH,

OH OH o

HO
a) Peakuus ¢ xjmopuaom xemnesa
buodnaBoHOuABl 00pa3ylOT ¢ XJIOPUIOM XKelle3a KOMILJIEKCHOE COEIMHEHHE, OKpAIICHHOE B
WU3YMPYIHO-3€JICHBIN 1BeT. KOOpIMHAIIMOHHBIC CBSA3H BO3HUKAIOT MEXTy HOHOM JKeje3a U aTo-
MaMU KUCIOpoJa PeHOIbHBIX TUAPOKCUIBHBIX TPYII MOJEKYIbI BATAMHHA.
Peaxmuenl: p-p pymuna, 1 % FeCls;
Xo0 pabomui. K 1-2 M HaCBIIIEHHOTO BOJHOTO PAcTBOpA pYTHHA MPUOABIAIOT 3-5 Kanenb 1%-
T'O pacTBoOpa xyopuzaa xemnesa. [losBiseTcs 3eeHoe OKpaluBaHHe.

0) Peaxyus ¢ KOHYeHMPUPOBAHHOU CEPHOU KUCTIOMOLL

KonnentprupoBanHas cepHasi KUCIOTa 00pa3yeT ¢ OnodIaBOHOMIAMH OKCOHUEBBIE ((hIaBuMe-
BbI€) COJIM, PACTBOPBI KOTOPBIX XapaKTEPU3YIOTCS SIPKO-KEJITON OKpacKOH.

Peaxkmueguwl: p-p pymuna, kony. HySO4

Xoo pabomul. K 1-2 M1 HaCBIIIIEHHOTO BOJHOTO PacTBOpPa PyTHHA OCTOPOXKHO IO CTEHKE TPO-
oupku 106aBnsa0T 0,5-1 MJI KOHIIEHTPUPOBAHHOW CepHOU KHUCIOTHL. Ha rpanuIie AByX KHIKO-
CTEW BO3HHMKAET OKPAIICHHOE B KEITHIN I[BET KOJIBIIO.

6. Peaknnu Ha puramMul C (aCKOPpOHHOBYIO KHCJIOTY)




Bce xadyecTBeHHBIE peakIIMU HAa aCKOPOMHOBYIO KHCJIOTY OCHOBAHBI HAa €€ CIIOCOOHOCTH JIETKO
BCTYIIaTh B OKUCIIUTEIIbHO-BOCCTAHOBHTENBHBIC peakiuu. OKUCIAACH, aCKOPOMHOBAasI KUCIIOTA
MpeBpaIaeTcs B JETUAPOACKOPONHOBYIO, BOCCTAHABIIMBAS PA3IMYHbIC COCTUHEHUS:

a) soccmanosnenue 2, 6 - ouxnopghernorurnooghernona

H 0 H 0
CH,OH o OKHCJICHHUE CH,OH o]
OH — - = OH
e o BOCCTaHOBJICHHE K o
acKopOMHOBas JeruApoackopOnHOBas
KHCJIOTa KHCJIOTa

Peaxkmueguwt: 0,01 %-it pacmeop 2, 6-0uxniopghenonrunoogernona.

Xox paborel. B mpobupky wHamuBator 10 kamens 0,01  %-ro pactBopa 2,6-
muxiopdenomuaaopenona. I[lo xamisiM g00aBISIOT pacTBOp aCKOPOMHOBOW KUCIOTHI. Kun-
KOCTh oOeciBeunBaeTcs, T.K. 2,60-1uxiopPeHoa-uHaA0PEHOT OKUCISETCS aCKOPOMHOBON KHUCIIO-
Toi. Hanummre ypaBHEHHE peakiyu.

0) Peaxyus occmanosnenus gheppuyuanuda xaius C sumamurom C

AcKopOMHOBAs KUCIIOTA B IICIIOYHOMN Cpejie BOCCTaHABIMBACT (eppH-IIUaHUI Kaus (Ke-
JIE30CUHEPOIUCTHIN Kanuit) 10 dheppouranuaa Kauus (3KeIe3uCTOCHHEPOIMCTOTO Kalks), KOTO-
PBI TIpY B3aMMOJICHCTBHUH C XJIOPHBIM JKEJIE30M B KUCIIOH cpejie 00pa3yeT II0X0 PacTBOPUMYIO
B BOJIC COJIb TPEXBAJICHTHOIO JKeJie3a — OEpIMHCKYIO JIa3yph, BBIMAAAIONIYI0 B OCAIOK TEMHO-
CHHETO I[BETA:

1. Ackopounosas + 2K3Fe(CN)g + 2KOH — meruapo- + 2K4Fe(CN)s + 2H,0
KHCIIOTa beppuranu ackopOMHOBass  (eppoIMaHH/T
KaJust KHCIIOTa KaJust

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

KaJHs Ja3ypb

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 IpYyryio (KOHTPOJIb) — 5 Kareb TUCTUIUIUPOBAHHOM BOABL. B 00e mpobupku n1o6asistoT mo 1
karie 10%-ro pactBopa rujgpokcuia kaiaus u 1 xamie 5%-ro pacTBopa ene30CHHEPOJUCTOrO
KaJIMsl, IEPEeMEINBAIOT, ocle 4ero 00asisatoT no 3 kamim 10%-ro pacTBopa CONSIHOM KHCIOTHI
u 1 kamne 1%-ro pactBopa xjiopuaa xeneza. B onbITHOM MpoOupKe BBINAAAET TEMHO-CUHUN
0CaZIoK OEPIIMHCKOM J1a3ypH, KOTOPBIN MPH OCTOPOYKHOM HACIaWBaHUM BOJIbI CTAHOBUTCA Ooliee
OTYETITHBBIM.

7. KauecTBeHHas1 peakuus Ha BUTaMuH E

a) Bzaumooeiicmesue ¢ FeCls

Ipunyun memooa: CIUPTOBOM pacTBOp 0—ToKo(pepona okucisiercs xaopuaom xemnesa (I11)
B TOKO()EPUIIXUHOH U PACTBOP OKPAIIUBAETCS B KPACHBIN I[BET.

CH3 0 M«
HO "
angrrectyrio —= [ L s +FeClathet
HL R HaC W0 "R
CH CHy
3

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



Xo0 pabomui: B cyxyro npobupky oepytr 4 — 5 kanens 0,1% cnuproBoro pacrBopa o—
tokodepona, nmpudasisitor 0,5 Mt 1% pacTBopa XJjopuia keses3a, TIIATEIbHO MePEMEITHBAIOT.
ConepxuMoe IpoOUPKU PUOOPETACT KPACHOE OKPAIIMBAHKUE B PE3YJbTATE PEAKIIMU OKHCICHHS
B TOKO()EPHUIXUHOH:

0) Peakyus ¢ KOHYEeHMPUPOBAHHOU A30MHOU KUCIOMOLL.
CH, CH

3
Y | CH;~CH EH; CHy  HNO; 2 Hon,
(CHz CH;~ CH;~CH);CH,
e Mo ey HC o &< ! :
eHy ) K c‘; HCH,-(CH;— CHy-CH — CHy)y~CHy«CHy- CH - CH,
Anecba-Toxodepon Anbha-TOKOXMHOH (TOKO-KPBCHBLIR)

Peaxkmueuot: 0.1 % p-p sumamunaE, kony. HNO3

Xood pabomsi: K 5-6 xamisim 0,1%-HOro cnupToBOro pacTBopa Tokodeposia B CyXoil MpoOupke
npubasisor 0,5 MJI KOHUEHTPUPOBAHHOM Aa30THOM KHUCIOTHI W BCTpsxuBawoT. OOpaszyercs
SMYJIBCHUS, KOTOpas TMOCTENEHHO pPacClauBaeTcs, U €€ BepXHUil cioi mpuoOpeTaeT KpacHYyIo
okpacky. OKpalBaHHe BbI3BAaHO OKHCJICHHEM TOKO(eposa B MPOAYKT, UMEIOIINN XUHOUTHYIO
CTpYKTYypy. Peakius necneunduyuna, ycKopseTcss Ipu HarpeBaHUU.

Ilocne svinonuenus 6cex KauecmeeHnbix peam;uﬁ 8UMAaMUno6 3anoanume maon 1.

Taonuuya 1 KayecTBeHHbIEe peaKiu BUTAMUHOB

HasBanue Vcnonp3yembie peakTHBBI M IPU3HA- [ B cocTaB Kakux KO(PEpMEHTOB BXOIUT
BUTaMUHA | KM peaKuuu BUTAaMUH, B KAKUX PEaKLUAX y4aCTBYET?

1. Konuuecmeennoe onpedenenue sumamunos 6 npupooOHsvixX 00beKmax
Konuuecmsennoe onpeoenenue sumamuna C
Peaxmuewr: 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 BOJbI B COOTBETCTBUH C Ta0I. 8.
3arem nobasisiroT 1 M 2 % pactBopa HCl u nepemernBaroT noiy4eHHyto cMeck. B reuenne 10
— 15 MuHyT ocymiecTBIseTCs dKCTpaklus. ACKOpOMHOBAsI KMCIOTa — BOJOPAaCTBOPUMBIN BUTa-
MHH, TIO3TOMY OHa BBIXOJIUT U3 MCCIEIYyeMOro MpoaykTa B pacTBop. OOpa3yeTcst SKCTpakT, B
KOTOpOM cojiepkaHue BUTaMHHa C COOTBETCTBYET €ro COJEp’KaHUI0 B HABECKE NPOAYKTA.
CMmech OT(GMIBTPOBBIBAIOT Yepe3 CKIaayaTbliii OymakHbId ¢(uibTp. [lunerkoir oTMepstoT B 2
koiOoukn 1o 3 wmn  Quibtpata U orrutpoBbBaior 0,001 H pactBOopoM  2,6-
nuxiopdenonuHaopeHona 10 caaboro po3oBOro OKpalIMBaHus, Hencdesaroomero B reuenue 30
CEKYH/I.
Pacuem.
0.088- A-7"-100
X=
5-B
I'me, X — conepkanre acCKOpOMHOBON KUCIOTHI B MI'%,
A — pe3ynbrat TUTpOoBaHus (M1 2,6-/IXDOUD) ,
b — 06béM sKkcTpakTa 11 TUTpoBaHUs (M) 6€3 yuéTra BOJbI,
B — naBecka (r) unu 00bEM (MIT) TPOIYKTA JIsl aHATIN3A,
I' — o01ree KOMMYECTBO IKCTPAKTA,




100 — mudpa, HeoOxoaumast ans mepecuera cojepxanus ButamuHa C B 100 T
(Mu1) IPOTyKTA.

Tabauua 2.
Hccaenyembriii Hagecka | Koua-Bo Boasl | KoJ-Bo 3kec- IIpumeuanue Conep:xanue
NPOaYKT (B) JJIs1 IKC- TpaKTa s BuT. C (Mr%)
Tpakuuu (I') anaan3za (b)
YecHok 5r 10 mn S MJI 3KC- DKCTPaKILHUIO IPO-
TpakTa + 5 BOIUTEL 10 MuH.
MJI BOJbI DKCTpakKT Huib-
TPOBATh.
KamycracBe- | ST 20 mn 10 mn DKCTpakT (huib-
xKast TPOBATh.
JlumonHas Ir 10 M 5 M DKCTPAKT (HUITb-
MSKOTh TPOBATh.
JlumonHas Ir 10 M 5 M DKCTPAKT (HUITb-
KOpKa TPOBATh.
KparnuBa Ir 10 M 5 MJ1 3KC- DKCTPAKT (HUITb-
TpakTta +5 | TpoBaTh.
MJI BOJIbI
Kaprodens Ir 10 mn 5 mut sKe- DKCTpakT Huib-
Tpakta+35 | TpoBaTh.
MJI BOJIBI
Jlyk pernua- 5r 20 M 5 MJ1 3KC- DKCTPAKT (HUITb-
THIN Tpakta+35 | TpOBaTh.
MJI BOJIbI
S1610K0 5t 10 mn 5 mut sKe- DKCTpakT Huib-
Tpakta+35 | TpoBaTh.
MJT BOJIBI
Kaprodens 5t 10 M 1 M sKkc- DKCTpakKT Huib-
BapEHBIN Tpakta+35 | TpOBaTh.
MJI BOJIbI
Buramunnoe | 1 gpaxe | 50 mn 1 M sKkc- DKCTpakKT Huib-
Ipaxe Tpakra+5 | TpoBaTh
MJI BOJIbI

O6b1yHOE coneprxkanue 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 PEAKIITMA HA TOPMOHbI
|. KauecTBeHHBIE peaKIMM HA TOPMOHBI 0€JIKOBO-TENTHHOI MPUPO/IbI.
Peaxmuswt. buypemosoiii peaxmus, 0,5% NaOH, 20% Pb(CH3COO),, 5% uncyrun onsn
UHBEKYULL, OKCUMOYUH Ol UHDEKYULL.
[Ipuniun Meroaa cM. padory 1.
BepyT 1recth mpoOUPOK U BHOCAT B TPU U3 HUX IO 5 Karelb UHCYJIMHA, & B TPHU JIPYTHE —
1o 5 Karejab OKCUTONHHA. [IpoIeNbIBalOT ¢ HUMH OMYPETOBYIO PEaKIIMHIO U peakiuio Do,
KaK omucaHo B padore 1.

OQ)ODMJ'IGHI/IG Da6OTBI. I[aHHBIe 3aHCCTH B Ta6n1/1uy.

\ IIpenapatbl TOPMOHOB \ Peakiuun \ Brisisnsgemas rpynna ] PesynbTar




B BBIBOZAaX OTMETHUTH NPUCYTCTBUE COOTBETCTBYIOLIMX I'PYNI M AMUHOKHCIIOT B HCCIIE-
JlyeMBIX TOPMOHAJIBHBIX IIperapaTax.

1. KauecTBeHHbIE PeaKIINH HA A/[PEHAIMH

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

MeTtoa OCHOBaH Ha CIIOCOOHOCTH MUPOKATEXUHOBOM I'PYNIUPOBKU aJpeHaInHa 00pa3o-
BBIBaTh ¢ xy0puoM sxeiesa (I1I) kommiekcHoe coequHeHne U3yMpyIHO-3€JIEHOTO 1IBETa:

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

Xona pabotel: B mpobupky nmpunuBatot 10 kamens pactBopa aapeHaInHa U J00aBISOT 1
Kario pactBopa xjopuna xenesa (I1I).

OH
OH
2 + FeCl;, —>» @ O
CZH HC CH CHz
CH CHz OH NH
OH NH CH, (|3H3 CH3

HaGnronaror mosiBieHne mM3ymMpynHou okpacku. Ilpum noGaBiieHMM K pacTBOPY Karlid
IEJI0YH WM KOHIICHTPUPOBAHHOTO aMMHAaKa BO3HUKAET BUIITHEBO-KPACHOE OKpAIIUBaHUE.

0) luazopeakyus Ha a0peHalun

Ipunyun memooa. Tlpu B3aMMONEHCTBHH AMA30pEaKTUBA C AJAPEHAIMHOM O00pasyercs
A30KpacUTeNb KPacHOTo IBeTa. /[nazopeakTnB — cMeCh CyNb(haHMWIOBONH KUCIOTHI U a30TUCTOM
KHUCJIOTHI (MJIH €€ COJIH):

OH
NH, OH
NaNO H O a,qpeuanmu © (‘:HOH
20 253 .
[e X ne] NaOH O/\to N—CH
OH (e} H H 3
cynbaHunosas

Kucnota asoKpacuTtenb

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

Xo0 pabomwi. B mpobupky BHOCAT 3 karm 1%-ro pacTBopa cynb()aHUIOBONW KUCIIOTHI,
3 xarum 5%-ro pacTBOpa a30TUCTOKHUCIOro Hatpus, 5 kanensb 0,1%-To pacTBopa ajgpeHannHa U
3 xammu 10%-r0 pacTBOpa yriekucnoro Hatpus. JKUIKOCTb OKpAIIMBAETCS B KPACHBIH LIBET.

11 O6napy:xenmue iioga B THPOKCHUHE.
ITpuHnmno MeTona
["opMOHBI IIUTOBUIHOM Kese3bl (THPOKCHH, TPUHOATHPOHKH) COJIEpKaT B CBOEM COCTaBe

I I
H
O 0] C—C—COOH
H, |
NH,
| I

Ecnu ux monBepruyth mienoynomy runaponun3y (kumsueHuto ¢ KHCO3), To BeImenutcs
HOMMT Kajusi, U3 KOTOPOTo MpHU 00aBICHUU HojaTa Kaimus BeiaeiseTcs oa. CBOOOIHBIN 0]
00HapyKUBAIOTCS C TOMOIIBIO KpaxMaa.

Peaxmuevr: mupeououn, p-p KHCOgs, 1 % p-p kpaxmana, 20 % KlO3



Xoo pabomui: K 1 M 1mIeNOYHOTO THAPOJIM3aTa TOPMOHOB LIUTOBUIHOM Kele3bl J00aBIISIOT
CEPHYIO KHCIIOTY J0 KUCIIOH peakiuu (4-5 kanens), 2 karu 1% pacTBopa kpaxmania v 5 Kareib
20% pactBOpa Hoxarta kanus. [losBusercs cuHss OKpacka.

Buisoowi:

3.2.2. Metoguyeckue MaTepuaJbl
B xone BeImonHeHHs 1a00paTOPHBIX paboT cleayeT YETKO CIeJ0BATh METOIUKE BBIOJHE-

HUSL U CTPOTo cOOMI0aTh TeXHUKY Oe3onacHocTu. [lo uroram BeImoHEHHOH paboThl oopmiis-
eTcs OTYET.
Odhopmnenue nabopamopnoit u npaKkmuueckoii padomul

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

R/
0.0

Hazpanwne pabotet

7
0'0

Oo6opyaoBaHue.
Lens paboTsL.

R/
0.0

R/
0.0

X0/ BHITIOTHEHUS PaOOTHI.

7
0'0

Pesynbrarsel Ha0JIIOICHUI U BEIYUCIICHUH B BUIC TAOJIHII.

R/
0.0

YpaBHEHH XUMHYECKUX pPeakiuii (Ipyu HEOOXOIUMOCTH).
BpIBOJI (10OJDKEH COOTBETCTBOBATH 1I€TH PAOOTHI).

Kpumepuu ouenusanus 1a60pamopHuoil u nPaKmuueckoi padomut
** Oyenka «OmMauYHO» CTABUTCSI, CCITH:
a) paboTa BBIMOJHEHA [TOJIHO, IPABHIILHO, 0€3 CYIIIECTBEHHBIX OLIMOOK, C/ICJIaHbI BHIBOJIBI,
0) DKCIIEpHUMEHT OCYILIECTBIICH T10 TUIAHY C YYETOM TEXHUKH OE30IIaCHOCTH W TIPaBUII PabOTHI C Be-
HIECTBAMH ¥ TIPHOOPAMU;
B) UMCIOTCS] OPraHH3aI[IOHHBIC HABBIKHU (TTOJICPIKUBACTCS YUCTOTA pabovyero MecTa U MopsIoK Ha
CTOJIe, 5KOHOMHO HCTIOJIB3YIOTCSI PEaKTHBEI).
¢ Ouenka «xopoui0» CTaBUTCSI, €CIH
a) paboTa BBITIOJIHEHA MTPABIJIBHO, 0€3 CYIIECTBEHHBIX OIUOOK, C/CaHbI BHIBOIHI;
0) JIOMyCTHUMBI: HEMOJHOTA MpOBEAeHUs WM O(QOPMIICHUSI SKCIIEPUMEHTA, OJHA-JBE HECYIIle-
CTBEHHBIC OIMOKU B MPOBEJCHUH WM O(OPMIICHHH SKCIIEPUMEHTA, B MPaBUIax PabOTHI C Bellle-
CTBaMH U IPUOOPAMHL.
Ouenka «y0061emeopumesibHo» CTAaBUTCS, €CIIU JOIMYIICHBI OJ{HA-IBE CYIICCTBEHHBIC OIIUOKY
(B X0/1€ DKCTIEpUMEHTA, B OOBSICHEHWH, B OQOpMIICHHH PabOTHI, MO TEXHHUKE Oe30MacHOCTH, B
paboTe ¢ BerecTBaMu ¥ MpUOOpamMu), KOTOPbIE HCITPABISIOTCS C TOMOIIBIO YUUTEIIS.
** Oyenka «Heyoo1emeopumeIbHo» CTaBUTCS, €CIIHM JIOMYIICHBI CYIIECTBEHHBIC OIUOKU

(B X0Ie JKCIEpPUMEHTa, B O0BsICHEHUU, B 0OpMIIEHUHU PabOThI, MO TEXHUKE O€3-
OTacHOCTH, B paboOTe ¢ BEIIECTBAMHU U MPUOOPAMU ), KOTOPHIE HE UCTIPABISIOTCS TaXKe
MO YKa3aHUIO YUUTEIIS.
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Bo Bcex ClIydadX OLCHKa CHUXKACTCA, CCIN OGy‘-I&IOIJ.IPIfICH HC CO6JIIOI[3JI IIpaBHJIa TCXHUKHU 0e3-
OITaCHOCTH.

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

2. Ha3zoBuTe OCHOBHOM pacTBOPHUTENIb BHYTPEHHEH CPE/Ibl OPraHU3Ma KHUBBIX CUCTEM.
3. Uro HazeBaercs BYOEPHBIMU PACTBOPAMU?
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[Tepeuncnure 6ydhepHbIe CUCTEMBI OPraHU3Ma KUBOTHBIX.

W3 kakux KOMIIOHEHTOB, U B KAKOM COOTHOIIEHUU COCTOUT (pochartHas OydepHas cu-
crema?

W3 kakuX KOMIIOHEHTOB, U B KAKOM COOTHOIIEHUH COCTOUT reMorio0nHoBast OydepHas
cucrema?

W3 kakux KOMIIOHEHTOB, U B KAKOM COOTHOIIEHUU COCTOUT ruapokapOoHaTHas Oydep-
Has cucrema’?

Yro takoe «IIOCTOSHCTBO BHYTPEHHEN CPE/IbI»?

Haiire onpenenenune nonaruro OCMOC.

Yro takoe OCMOTUYECKOE JJABJIEHUE?

[lepeuncnure Tunsr ALTU1030B U AJIKAJIO30B.

HazoBuTe BO3MOKHBIE IPUYMUHBI IBIXaTEIBHOIO al[i103a.

HazoBurte BO3MOKHbIE IPUUMHBI JABIXATEIBHOTO AIKAI03a.

HazoBuTe BO3MOKHBIE MPUYUHBI META0OINYECKOTO allu03a.

HazoBurte BO3MOKHbIE IPUYMHBI META00JINYECKOTO ATIKAJI03a.

Kakoii koMmmoneHT 0ydepHoii cucTeMbl HaUMHAET padoTaTh, IpU cMeleHur pH B kuc-
JyI0 CTOPOHY?

Kakoii koMnoneHT 0yhepHoii cuCTeMbl HAaUWHAET paboTaTh MpH anuao3e?

Maiite onpenenenue nouaruto [INIAZMOJINS.

Urto takoe HUTOJIN3?

Hatite onpenenenue repmuny ' EMOJINS.

Yro takoe DH3MMbI?

Hatite onpenenenue knaccy pepmento 'MIPOJIA3BI. [IpuBenure npumepsl.

Kakue gepMeHThI OTBEUAIOT 3a peakiuy, UIyIKe o JBOMHBIM cBsi3siM? Ha3oBute kiacc
U TIPUBEJIUTE IIPUMEDPBI.

Kakue gepMeHThI OTBEUAIOT 32 TPAHCTIOPTUPOBKY OTAETBHBIX ()ParMEHTOB MOJIEKYT OT
OJIHOI MOJIeKyJbl cyOcTpara, k Apyromy? [Ipumepsl 1 Ha3BaHHe Kilacca.

HazoBure ki1acc pepMEHTOB, Y4aCTBYIOIIUX B OKHCIUTEIHO — BOCCTAHOBUTENIBHBIX pe-
akuusax? IlpuBenure npumepsl.

Jaiite onpenenenue kinaccy GpepMeHTOB, yuyacTByronmx B npoueccax AHABOJIN3MA.
3a xakue peakiuu orsedaroT JIMT'A3bBI?

Kakue ¢epMeHTBI MOTYT H30MEpU30BaTh OJIUH cyOcTpar B ipyroit? Ilpusenurte npumepsl
TakuxX (PEPMEHTOB U JIaliTe Ha3BaHUE 3TOMY KJIaccy.

Yro HassiBaercst AIIOOEPMEHTOM?

N3 xakux gacteit cocrout XOJIOOGEPMEHT?

Kakas xumnueckas npupoga y [IPOCTBIX PEPMEHTOB?

Hatite onpenenenne AJIJIOCTEPUYECKOI'O ®EPMEHTA.

Yro HasbiBaercst JOOPEKTOPOM?

B kakoii cyobeannnne Haxoxutes AJJTOCTEPUYECKUI IIEHTP ®EPMEHTA?
Kakwue yuactku Bxoast B coctaB AKTUBHOI'O IIEHTPA depmenta?

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

Jitst wero Heobxoaum SIKOPHBIM YUACTOK B AKTMBHOM LIEHTPE ¢epmenta?
3anucarh ypaBHEHHE B3aUMOJICHCTBHS MOJIEKYJIbI (hepMeHTa U cyOcTpara (B 001eM BU-
ne).

Kakue ¢pepments HazpiBatotcsi TEPMOJIABUJIBHBIMI?

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

Kakwue emectBa moryt 661Tb KOOAKTOPOM?

Haiite onpenenenue BUTAMNUHAM?

Ha xakue rpynnsl nonpaszaensator sce BUTAMWHBI?

Kakas ponb orBogutcst BATAMMWHAM B opranuzme?

Kakue BUTaMHHBI JIerye IOCTYNA0T B KPOBb U3 JKKT?



46. Kakue Bemtectsa HaszeiBarorcss UHITMUBUUTOPAMUN?

47. Kakue BemectBa MOryT BoicTynath B poiau MHITUBUTOPA?

48. B yem cymHocts KOHKYPEHTHOI'O MHITMBMPOBAHUA?

49. Kakum o6pazom moxHo cHITE OBPATUMOE MHI'MBMPOBAHUE?

50. B kakoii yactu mosnexyisl ¢pepmenTa uaet Bozaeicteue npu HEKOHKYPEHTHOM
NHI'MBUPOBAHUN?

51. llepeuncanre peakliuy aKTUBALIMK — MHAKTUBALUU ()EPMEHTOB.

52. O0BsicHuTe IPUUKMHY BIUsHUS PH Ha aKTHBHOCTH ()EPMEHTOB.

53. Haiite onpenenenue nousaruto ' MITOBUTAMUWHO3S.

54. Yto takoe AHTUBUTAMUHBI?

55. [laiite onpenenenue nonsituro ABUTAMUHO3S.

56. Kakue BUTaMHHBI UTPAIOT BaXXKHYO posib B porieccax KPOBETBOPEHUA?

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

58. Kaknue BUTAMUHBI Bxonst B coctaB OKCUJIOPE/ITYKTA3? [IpuBenute mpuMepsl
COOTBETCTBYIOIIUX BUTAMHHOB U ()EPMEHTOB.

59. [latite onpenencane nousituro ' OPMOHBI.

60. I'ne maxoasarcs T OPMOHBI?

61. Kakue xene3bl oTBedaroT 3a cekpennto [OPMOHOB B opraamn3sme?

62. HazoBuTe riaBHyIO jXele3y BHYTPEHHEH CeKpeIuu.

63. [lepeuncnute ropmonsl, oTHOcsmuecs kK TOPMOHAM BEJIKOBOM ITPUPO/IbI?

64. Kakoe BemecTBo sBisercs uctounukoM s cuate3a CTEPOWIHBIX TOPMOHOB?

65. Kakue ropmonst otHocsaTcss Kk CTEPOUIHBIM TOPMOHAM?

66. HazoBute ropmonsl, otHocsmuecs k JIMABETOI' EHHBIM.

67. Ha cootHomenne kakux MukpoaneMeHToB BiusoT [IAPAT — TOPMOH u KAJIBIIU-
TOHUH?

68. Ilepeuncaure ocnoBubie PpyHkmu CTI" B oprannsme.

69. Kakoii sxene3oit ocymectsisercs cekperus JII' u GCI™?

70. 3a uro B opranusme oreeyaror MUHEPAJIOKOPTUKOW/IbI?

71. Ilepeuncaure dpepMeHTsl, yuacTByrouye B pacuierieann YIJIEBOOB YV )KBAUYHbBIX
XNBOTHBIX.

72. Yro sBnserca HauMmeHbiuM METABOJIMTOM VYIJIEBO/IOB y HEXKBAUHBIX XK1-
BOTHBbIX?

73. Yro sBnserca HaumenbiuM METABOJIMTOM VYIJIEBO/IOB y )XBAYHBIX XU-
BOTHBbIX?

74. Tlepeuncaure nytu nonoiHexus 3anacoB ' JIOKO3LI B opranuzme.

75. Kyna B opranusme pacxoxayercst [ JIFOKO3A?

76. Kakue dbepmentsl HeoOxoaumsbl ams pacuierienus TPUALTWITJIMITEPUIOB?

77. Kakyro ¢pynkiuto BeinonsstoT JKEJTYHBIE KMCJIOTBI B opranusme?

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

79. Iepeuncaure hepMeHTH OEITKOBOTO OOMEHA.

80. Ilepeuncnure OCHOBHBIE KOMIIOHEHTHI JKEIYIOYHOTO COKa.

3.3.2. Kpurepum oueHMBaHMSI YCTHOTO OTBETA HA IK3aMeHe

Onenka «5» («OTJIMYHO») COOTBETCTBYET CIEAYIOIIEH KauyeCTBEHHON XapaKTepUCTHKE:
«M3JI05KEHO MPAaBUIILHOE IOHMMAHKUE BOIIPOCA U JaH UCYEPIIBIBAIOIINI HAa HETO OTBET, COACPKa-
HHUE PACKpPBITO MOJHO, MPO(ECcCHOHANTBHO, TPAMOTHO». BpIcTaBisercss CTYAEHTY, OOHapyKUB-
IIEMY BCECTOPOHHEE CUCTEMaTHUYECKOe 3HaHHE y4eOHO-NPOrpaMMHOI0 MaTepuania, 4eTKO U ca-
MOCTOATENBHO (0€3 HaBOAAIINX BOIPOCOB) OTBEYAIOIIEMY Ha BOIPOC OHIIeTa.

Onenka «4» («XOpoI0») COOTBETCTBYET CIEAYIOIIEH KaueCTBEHHOW XapaKTepUCTHKE:
«U3JI0’KEHO MPABUIIbHOE TOHMMAaHUE BOMPOCa, JAHO JOCTATOYHO MOAPOOHOE OIMCAHUE MpeaMe-



Ta OTBETA, MPUBEJICHBI M PACKPBITHI B TE3UCHOM (pOopMe OCHOBHBIC MOHATHS, OTHOCALIMECH K
IpeIMeTy OTBETa, OMIMOOYHBIX MOJOXKEHUH HeT». BhICTaBisiercs CTylneHTy, MOKa3aBIIeMy CH-
CTEeMaTHYECKUH XapaKTep 3HaHUH M0 TUCHUIUIMHE M CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY IO-
MOJTHEHUIO U OOHOBJICHUIO B X0/1€ AajbHEUIIeH yueObl U MPO(EeCCHOHATBHOMN AeSITeTLHOCTH.
Onenka «3» («yA0BJIETBOPUTEIbHO») BBICTABIIACTCS CTYACHTY, OOHApYKUBIIEMY 3HAHUE OC-
HOBHOT'O Y4€OHO-NIPOIpaMMHOI0 Marepuana B 00beMe, He0OX0AUMOM I JajbHENIeld yueosl,
CIPABJISIFOIEMYCS C BBIIIOJIHEHUEM 3a/1aHUM, IPEAYCMOTPEHHBIX IPOIPaMMON;

- JIOITYCTUBIIEMY HETOYHOCTH B OTBETE M IIPU BBINOJIHEHUHM 3K3aMEHALMOHHBIX 3aJjaHuH,
HO 00J1a/1al0LIMMH HEOOXOAMMBIMU 3HAHUSAMU I UX YCTPAHEHUs 110/ pyKOBOJCTBOM Ipenoja-
BaTEIIs.

Onenka «2» («HeyAOBJICTBOPUTEJIbHO)») BBICTABISETCS CTYIEHTY, OOHApyXHUBIIEMY CyIlle-
CTBEHHbIE MPOOENbI B 3HAHUSAX OCHOBHOTO y4eOHO-IIPOrpaMMHOTO MaTepHuala, JOMYCTHBILEMY
NPUHIUIHAIBHBIE OIIMOKH B BBIMOJHEHHH MPEAYCMOTPEHHBIX MPOrpaMMON 3a/laHHii; JaBIIEMY
OTBET, KOTOPBIH HE COOTBETCTBYET BONPOCY IK3aMEHAIIMOHHOIO Oniera.



