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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MOOYJISA)
[lenb ocBOeHUS NUCHMIUIMHBI — J1aTh CTYAEHTAM TEOPETUYECKHE, METOJOJOTUYECKUE U

MPaKTUYECKHE 3HAHUs, (POPMUPYIOIINE COBPEMEHHYIO XMMUUYECKYIO OCHOBY JIJIi OCBOCHHUSI IIPO-

buHpyrOMKX Y4eOHBIX JUCIUILIAH U BBIITOJIHEHUS OCHOBHBIX IPO(ECCUOHATBHBIX 3a1a4:

3amaun:

2. MECTO JUCIHUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM

MMPOI'PAMMBI

B cooTtBercTBHM C yueO-
HBIM TUIAHOM JIUCIUTUINHA
OTHOCHUTCS K

Craryc JUCHUTUTUHBI

O6ecneunBatomue (Tpe-
HIECTBYIOIIUE) TUCIUILIN-
HBI, IPAKTHKH

ObecneunBaemsbie (Toce-
JYIOITUE) TUCIMUIUIAHBI,
NPaKTUKH

OO0s3aTennbHON YacTH 00pa30BaTEIHLHOM MPOTPaMMBbI

OasoBas

[IIkosbHBIE KypChl XMMUU U (PU3HMKH, HEOPraHUYeCKasi U aHAJIUTH-
YyecKasi XUMUsl, OpraHnyeckasi 1 (U3KOJUIOUIHAS XUMUs, (PHU3HKa,

onosorus

BeTepI/IHapHO—CaHI/ITapHaH 9KCIICPTHU3a ChIPpbA U ITPOAYKTOB KUBOT-
HOI'O IPOUCXOKACHUS, ITUIICBLIC U OMOJIOrMYECKH aKTUBHBIC I[O6aB-

KH, (1)I/ISI/IOJ'IOFI/I$[ IIMTaHUuA U T. 1.

3. PE3YJIbTATBI OBYYEHHWS IO AUCHUIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIETEHIIUN)

[ucp n HammeHoOBaHNE
KOMIICTCHIIN

NuaukaTtop(bl) JOCTHKEHUS KOMITIETEHINH / TUTAHUPYe-
MBbIE PE3yJIbTaThl 00YUYCHHS

Howmep(a) paszze-
na(oB) TUCITH-
TDTHHBI (MOYIIS),
OTBEYaIoUIero(1Xx)
3a (hopMHpOBaHUE
JMaHHOTO(BIX) HH-
JuKaTopa(oB)
JOCTIDKEHHUS
KOMIETeHIIUU

OIIK-2.

Croco0eH TpUMEHSTh OC-
HOBHBIC 3aKOHBI WU METOIbI
HUCCIEIOBAaHNN  €CTEeCTBEH-
HBIX HAyK JUIs pelIeHus 3a-
Jla4 TpoeCCHOHAILHON Jie-
ATCIBbHOCTHU

WN-1omnk-2 JeMOHCTpUpPYET 3HAHHE OCHOBHBIX 3aKOHOB U
METOJIOB MCCJIEeI0BaHHUI €CTECTBEHHBIX HAYK IS pele-
HUS 37124 NpoQecCHOHATBHOM AesITeIbHOCTH.

Bce paznensl

WN-20nk-2 Ucnione3yeT 3HaHNS OCHOBHBIX 3aKOHOB U
METOJ0B HCCIIEA0BAHUM €CTECTBEHHBIX HAYK VIS pelie-
HUS 387124 NpoQecCHOHATBHOM AesITeIbHOCTH.

Bce pa3znensi

W -30mk-2 [IpumMeHseT 0OCHOBHBIE 3aKOHBI M METOIBI HC-
CJIEJIOBAaHUM €CTECTBEHHBIX HAYK ISl PELICHUS 3a/1a4
po(hecCHOHATHHON IEeSTENbHOCTH.

Bce paznenst




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

4.1.1. Ounan cpopma:
4.1. Conep:xanue TMCUMILIUHBI (MO1YJIs1)

/1

Temsl 3angTuii

Buzp! yueOHbIX 3a-
HATHUU U TPYHOEM-

KOCTb, 4ac.

JIEKIIUNA

IMPAKTUYCCKHUE

(cemuHapckue)

nmabopaTopHbIE

CaMoOCTOsATECIIbHasA

pabora

KonTtposib 3Hanuit*

HpI/IMeHHCMBIe AKTHUBHBIC 1 MHTCPAK-
THBHBIC TCXHOJIOTNHU OGy‘IGHI/IH

IIpeamer GuoxumMuu

[Ipenmer OmoxuMuy, ee 3HaYCHHE
JUISL CENTbCKOXO3IHCTBEHHOTO TIPO-
HU3BOJCTBA, OWOTEXHOJOTHH U
JIpyrux o0nacTeil HAYKW U HApOJ-
Horo xo3siicTBa. Kpatkas ucropus
OHMOJIOTUYECKOW XUMHH, POJb OTE-
YECTBCHHBIX YUYEHBIX B €€ pa3BU-
THH.

Yo,
KP O3

1.2.

Beaxku. Ilentuabl. Pacnpoctpa-
HeHne B mnpupoje. ConepikaHue
OCNKOB B OpraHax W TKaHAX >KH-
BOTHBIX. DyHKIIMKU OEIKOB, METO-
Abl UX BBIACJICHUA, OUUCTKH, U3Y-
yeHus. [IpupoiHbIe NenTH b

BJIP

Jlexuust — BU3yanuzauus.

2. Kinaccbl 0MOJIOTHYeCKH AKTHUBHBIX COeIHHEHUIA.

2.1.

ButaMuHBI 1 BUTAMHHOIIO100-
Hble BenecTBa.OnpeeneHue Bu-
TaMHUHOB KaK Ba)KHEUIINX OHOJIO-
TMYECKU aKTUBHBIX BerecTB. [1o-
HATHE 00 aBUTAMHHO3aX, THITOBHU-
TaMHUHO3aX, TUIICPBUTAMUHO3X,
anTuBUTaMuHaX. Knaccudukanms
1 HOMEHKJIaTypa BUTAMHUHOB: OYK-
BEHHasi, XUMHUUIeCcKasi, (PU3M0JIOTH-
yeckasi. JKupopacTBopuMEIE€ BH-
tamunbl Tpynn A, D, E, K, Q, F.
BonopactBopuMble BUTAMUHBI.
Buramunsirpynns: B, H, C, P, U.

W
6

BJIP

2.2.

IlonsitTHe o0 (¢epMeHTax Kak
0MOJIOTMYECKUX KATAJIN3aTOpaXx.
Xumnueckass mnpupoaa. «OnHo-
KOMIIOHEHTHBIE» M «IBYXKOMIIO-
HEHTHBIC» (EPMEHTHL. AKTUBHBIN
LHEHTp. AJIOCTEpUYECKUN LEHTP.
OcHoBHBIE CBOICTBa (EpPMEHTOB;

YO,
K5




(hakTophI, ONMPENCISIIONINE AKTHB-
HOCTh (epmenToB. CoOBpeMeHHas
HOMEHKJIaTypa W KiacCHpUKaIus
¢depmentoB. [lonstue o mpodep-
MEHTax (3MMOTreHaX) M X BOXKHOU
pOJH B pETyNsyH (epMEHTATHB-
HOW aKTUBHOCTH.

23

Kunernka ¢epMeHTaTHBHBIX pe-
aKIMii, MEXaHW3M IEHCTBUSA (ep-
MeHTOB. V30(epMeHThI, KITMHIYE-
CKOE€ 3HA4YEHHE HX OIpeNeIeHHUS.
IIpyHIAIIBI SH3UMOAUATHOCTHKH.

2

YO

Jlekuus — Bu3yanuzanus.

24

l'opmonsr. Mx poms B oOMeHe
BCIIECTB. MeXaHu3M JIeHCTBHS
TOPMOHOB. | 'OpMOHBI IIUTOBUIHOU
JK€JI€3bl, TOPMOHBI IOJXKEITYI0U-
HOM Keje3bl, TOPMOHBI Mapaliu-
TOBUJTHOM >K€Ie3bl, TOPMOHBI MO3-
TOBOrO CIJIOSl KOPbl HAANOYECHHU-
KOB, TOPMOHBI IOJIOBBIX JKEJE3:
CTPYKTypa, CBOMCTBa M OWOJIOTH-
YEeCKOC 3HAUCHHUE.

6

12

BJIP

Jlexuus — BU3yanuzanus.

3.0

OMeH BelleCTB M JHEPriU B OPraHu3Me.

Ilytu merabonm3ma. buonormde-
CcKoe okuciieHue. TkaHeBoe JpIxa-
Hue. OKHCIeHHe, COMPsDKEHHOE C
(hochopHIHPOBAHHEM.

2

2

K3

Jlexuust — BU3yanuzauus.

3.2

Obmen  yenegooos.  'mukonms.
A3pOOHBIN yTh OKUCIIEHUS yTiie-
BOJIOB. ODHEpPreTH4YecKuii OalaHC
a’poOHOTO W aHa’POOHOTO OKHC-
JICHUsI YTJICBOMOB.

2

10

YO

Jlexuust — BU3yanuzanus.

33

Obmen aunuoos. buomornueckoe
3HAYCHUE JUMUIOB. [Ipomexy-
TOYHBIN OOMEH JIMMUAOB B TKAHAX.

Jlekuus — Bu3yanu3zanusi.

34

Obmen benxos. Pactian OenkoB B
numeBapuTensHoM Tpakrte. Oco-
OCHHOCTH NPEBPALICHUI a30TCO-
JepKalliX BEIIECTB Y JKBaYHBIX.
[Tytu obe3BpekMBaHUS aMMHUaKa B
opranu3me. OpHUTHHOBBIM UK
MOYEBHHOOOpA30BaHUsI.

2

BuoxumMus 0HOJIOrHYeCKHUX KUIAKOCTEeH U TKAaHei.

4.1

XumMu4eckuili coctaB KpoBu. be-
KM, YTJIE€BOJBI, JMIUABI U APYTUE
OpraHMYECKHE BEIECTBA KPOBH.
MuHepaJbHbII COCTaB KPOBH.

2

4

PD

4.2

Peakuum oOe3BpeskuBaHus (Je-
TOKCHKALMM) BellecTB B Iede-
HHU; OKWCIEeHUE (TUIPOKCHINPO-
BaHHWE W Jp.), KoHbtoranus. MHak-
TUBallis TOPMOHOB B IICYCHH.
O0e3BpexuBaHUe B TMEYEHH IPO-
JIYKTOB MHKPOOHOTO paciieruie-
HUsSI aMHHOKHCJIOT B KHIICYHHUKE.
Obe3BpexxuBanue  OMIMPYOHHA.

[Tpsimo#i u HenpsAMOoil OuIMpyOuH.




Hapymenne oomena OunnpyOuHa.

43

buoxumusi MoJI0YHON xKeJie-
3bl, MOJIO3UBa, MoJioka. OO0-
MEH BEIIECTB B MOJIOYHOM IKe-
neze. CocraB u  (usMKo-
XUMHUYECKHE CBOWCTBA MOJIOKA
U MOJO3WBa y pa3HBIX BHUJIOB
JKUBOTHBIX. bruocuHTe3 Kommo-
HEHTOB MOJIOKa (O€NKH, KHUPHI,
VIJIEBOJABI W JAp.), PETYJSIus
MOJIOKOOOpa30BaHUsI.

2 3 4

P,2

4.4

buoxumusi HepBHOW TKaHH.
XUMUYECKUN COCTaB HEPBHOM
TKaHu. benkwu, yrieBoasl, Ju-
OuAbl  HEPBHOW  CHUCTEMBI.
HebenkoBble SKCTpaKkTUBHBIE U
MUHEpAJIbHbIE BEILIECTBA.
OyHKIHMOHAIbHAS CBA3b MEXY
COCTOSIHUEM HEPBHOW TKAaHHU U
OOMEHOM  BEIIECTB, XHUMH3M
nepeaud HEpBHOTO MMITYJIbCA.

YO

4.5

BuoxumMus KOCTHOH M coeam-
HUTEJbHOH TKAHH, KOXKH H
mepcTu.CoctaB M CBOICTBa
KOCTHOW TKAaHH Y IKHBOTHBIX.
Ocobennoctd  oOMeHa  Be-

mects.Komnarex. DJ1acTHUH.
IIporeornukansl. Mykomnomnu-
caxapu/ibl. buoxumnueckue

U3MEHEHUS  COCIMHUTEIBHON
TKaHU IPU CTAPEHHUH U MATOJO-
THYECKUX MPOLECCax.

P,5

4.6

buoxumua koxku. Xumpde-
CKMH COCTaB ILIEPCTH U LIEPCT-
Hasi IPOJIYKTUBHOCTh. DaKTOPHI
MOBBILIECHNUS] IIEPCTHOM IIpO-
JIYKTUBHOCTH.

P,D

4.7

Buoxumus nmouek. OcoOeHHO-
CTH OOMEHa BEILECTB B MOYKAX.
ITaTonornyeckne KOMIIOHEHTHI
Moun — OeloK, KpoBb, caxap,
KETOHOBbIE (aLlETOHOBBIE) TEJa,
OwnpyOuH, ypoOWIMH, TMOp-
¢bupuHbl. XUMHYECKHH cOCTaB
MOYH NTHIL.

P,D

4.1.2. 3aounan gpopma:

Ne

/1

TeMsl 3augTu

Buner yuebHbIX 3a-
HSTUH U TPYJI0EM-
KOCTb, 4ac.

TPOJIb
3Ha-

HpI/IMCHSIGMBIe AKTHUBHBIC U UHTCPAK-
THBHBIC TCXHOJIOTUHU 06yqum[




JIEKITUHA

MPaKTHYECKUE
(cemuHapckue)
nabopaTopHbIe

CaMOCTOATCIIbHAsA

pabota

1. Ilpeamer 6MoJIOrHYECKOH XUMHH

1.1.

[IpenMer OMOMOTHYECKOH XUMUU
beaku. IMentuabl. Pacrpoctpa-
Henne B npupoxe. CoxepkaHue
0enkoB B OpraHax W TKaHIX XKH-
BOTHBIX. DyHKIMKM OEIKOB, METO-
JIbl UX BBIJICICHUS, OUUCTKH, U3Y-

geHus. [IpupoaHple TENTHIEL..

1

BJIP

Jlekuus — Bu3yanuzanus.

2. Kinacchbl 0M0JIOTHYeCcKH AKTUBHBIX COeIHHEHHIA.

2.1.

BuraMuHBI 1 BATAMHHOIIO00-
Hble BenecTBa. Knaccudukanus
Y HOMEHKJIATypa BUTAMHUHOB: OYK-
BEHHasl, XUMHUYECcKast, (GPU3NOIIOTH-
yeckas. JKupopacTBopruMbIe BU-
tamunbl Tpynm A, D, E; K, Q, F.
BopopacTBopruMbie BUTAMUHEI.
Buramunsirpynnsl B, H, C, P, U.

i
2

10

KP,
BJIP,

2.2.

Ilonsitne o0 ¢epMeHTax Kak
0MOJIOrMYeCKHX KATaJIu3aTopax.
Xumnueckass mnpupoaa. «OnHo-
KOMIIOHCHTHBIE» U «IBYXKOMIIO-
HEHTHBIE» (EPMEHTHI. AKTHBHBII
HEHTp. AJIOCTEpUUYECKUN LEHTP.
OcHOBHBIE CBOICTBa (EPMEHTOB;
(baxTOpbl, ONpenensiomne aKTHUB-
HOCTh (hepmeHToB. CoOBpeMeHHas
HOMEHKJIaTypa W Kiaccupukamus
¢depmentoB. I[lonstue o mpodep-
MEHTax (3MMOTreHaX) U UX BaXKHOU
poJH B perynsuuu (epMeHTaTHB-
HOI aKTUBHOCTH.

Yo,

Jlexuust — BU3yanuzauus.

23

Kunernka QepMeHTaTHBHBIX pe-
aKIuii, MexXaHu3M JielcTBus ¢ep-
MEHTOB.

10

YO,

24

l'opmonsr. Ux poms B oOMeHe
BellecTB. MexaHu3M JIeUCTBUS
TOPMOHOB: CTPYKTypa, CBOWCTBA U
OMOJIOrMYECKOe 3HAUCHME.

—

10

BJIP,

Jlexiust — BU3yaIIM3anusl.

3.0

OMeH BellecTB M JHEPTrHH B OPraHu3Me.

[lytn wmerabonm3ma. buonoruue-
CKO€ OKHcIIeHHe. TKaHeBoe JpIXa-
Hue. OKHCIIeHHnEe, COMPsDKEHHOE C
dochopuIMpoBaHUEM.

1

2 2

10

BJIP
K, D

.HGKLII/IS{ — BU3YyaJIM3alus.

3.2

Obmen  yeneodos.  I'mkonus.
ABpOOHBIN TyTh OKUCIIEHHUS yTie-
BOJIOB. ODHEpPreTUYecKuii OalaHC
a’po0HOr0 M aHadpOOHOTO OKHC-

10

Yo,

.HGKLII/IS{ — BU3YyaJIM3alus.




JICHUS YIJICBOJOB.

3.3 |Obmen nunudos. buonaorndeckoe 2 12 |BJIP
3HAYeHHWe JUNUIoB. Ilpomexy- YO,
TOYHBIN OOMEH JIMIMUAOB B TKAHAX. 2
3.4| Obmen bOenxos. Pacnan Genkos B|1 10 YO, |Jlexuus — Bu3yanu3amnus.

MATIEBAPUTEIBHOM Tpakte. Oco- 2
OCHHOCTH TpEeBpalleHUil a30Tco-
JICPKAIIUX BEIIECTB Yy XBaYHBIX.
[TyTtn 06e3BpeKMBaHUS aMMHAKA B
opranuszme. OpHUTHHOBBIA ITAKI

MOYEBHHOOOpPAa30BaHUsl.
4 |BuoxuMus OMOJOrHYEeCKHUX KUIKOCTEH U TKaHel.
4.1 | Xummueckuit coctaB KpoBH. ben-|1 10 |2

KW, YTJIEBOJBI, JIUMUABI U APYTHE
OpTraHUYECKHE BEIIECTBA KPOBHU.
MuHepanbHBIN COCTaB KPOBH.

4.2 |buoxumus neuyenu. Poip neueHu 10 ]
B OOMEHE YIJEBOJOB, JMIIHIOB,
amuHokucioT. CuHre3 O€IKOB
TUIa3MbI KPOBH B ITCYCHHU.

4.3 |bnoxuMusi MOJIOYHOM JKeje- 13 9
3bl, M0JI03UBa, MoJioka. O06-
MEH BEIIECTB B MOJIOYHOM IKe-
neze. CocraB u  (usmko-
XUMHUYECKHE CBOWCTBA MOJIOKA
U MOJIO3WBAa y pa3HBIX BHUJIOB
JKUBOTHBIX. bruocuHTe3 Kommo-
HEHTOB MOJIOKa (O€NKH, KHUPHI,
VIAEBOABI M JIp.), PEryJIALUs
MOJIOKOOOpPa30BaHUsI.

* YkaspiBaeTcs popma konTposss. Hanpumep: YO — yerHbIi onpoc, K — xomtoksuym, T — TectupoBanue,
P — pedepar, 1] — noxnan, K3 — ketic-3anaya.

* VkasbiBaeTcs popma koHTpoist. Hanpumep: YO — yerHbiit onpoc, K — kosinoksuym, T — TectupoBanue,
P — pedepar, /] — noxnan, K3 — ketic-3anaya.
4.2.1. Ounasn gpopma:

. 1 xypc 2 Kypc 3 Kypc 4 xypc
B samsiit 1 cem. |2 cem. |3 ceM. |4 cem. |5 ceM. |6 ceM. |7 ceMm. | 8 ceMm.
Jlexn 30
JlaboparopHbie 16
[IpakTuueckue 14
CP mop pyk. 16
HToro KOHTaKTHON PabOThI 76
CamocTosiTenpHas pabora 14
Dopma KOHTpOJIs 2 (54)
4.2.2. 3aounasn gpopma:
Bun 3ansTuit 1 Kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
Jlexmun 6
JlaboparopHbie 8
[MpakTuueckue 4
HToro KOHTaKTHOHM pabOTHI 18
CamocrosiTenpHas padoTa 117




|(1>opMa KOHTPOJIS | | 9k3(9) | | | |

5. OPTAHM3ALIMA 1 YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJBbHOU PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE (MOAYJIIO)

5.1. Conep:xanne caMOCTOSITEJIbHOM Pa0dOTHI 10 JUCUUILIIMHE (MOTYJIIO)

B Tedenue cemecTpa cTyieHTaM pEKOMEHIYETCS BEIOpaTh U3 MPEIaracMoro CIucKa TeMbI 3CCe
u pedepaToB HanOOJEE WHTEPECHBIC NIl HUX. B COOTBETCTBUHU ¢ KAJICHIAPHO - TEMATHYCCKUM
IIJIAaHOM OCBOCHUSA AUCIHUIIJIIMHBI 110 BBI6paHHOﬁ TEMEC IMOATOTOBUTH KpaTKOC C006H.[eHI/I€ C Hpe-
3eHTarue. B mpolecce moAroTOBKM K BBICTYIUICHHIO M 3aHSTHIO MPENOAaBaTelb KOHCYIbTUDPY-
€T CTY/ICHTa, IOMOTaeT 00JIee KPaCOUYHO U MHTEPECHO PACKPHITH TEMY.

CIIMCOK TEM PE®EPATOB

1. JlucniepcHble CUCTEMBI OpraHU3Ma.

2. OcCHOBHBIE CBOMCTBA KOJUIOMJHBIX PacTBOPOB, PACTBOPOB BBICOKOMOJIEKYJISPHBIX Be-
IIECTB, MUKPOJIUCIIEPCHBIX CUCTEM (CYCIIEH3UI, IMYJIbCUIR).

3 IToBepxHocTHBIE siBIeHUA. CYIIHOCTD U BU/IbI aJICOPOLIUH.

4. [loBepXHOCTHOAKTUBHBIE BELIECTBA. [ HAPOPUIBHOCTh U TUAPOPOOHOCTH MATEPHUATIOB.

5 CBoiicTBa pacTBOPOB BHICOKOMOJIEKYJISIPHBIX BELECTB Ha MpUMeEpe OEJIKOB.

6 CycneHns3uu, 3MyJIbCHH, a3PO30JIU B )KU3HH KUBOTHBIX, UX MPAKTUYECKOE 3HAUCHUE.

7 [ToHsATHE O KIETOYHOMH JIOKATHU3aIMU ()EPMEHTOB.

8 [{uToXpoMsbl U UX poJib?

9. XuMudeckas IpupoJa U NICTOUHUKA BUTAMUHOB.

10.  OOume cBoiicTBa U OHMOJIOrMYECKask POJiIb BUTAMHUHOB.

11.  I'mnepBUTaMMHO3bI, TMIOBUTAMUHO3bI U aBUTAMUHO3bI JUIsl Pa3HbIX BUTaMUHOB. [IposiB-
JsieMble TPU3HAKU.

12.  TloHATHE aHTUBUTAMUHBI U UX OMOJIOTHYECKAs POJIb.

13.  T'opmonsl nepenneit nonu runodusa (aneHorunodus). [Ipupona u Gmonoruyeckoe aei-
CTBUE COMATOTPOIIHHA.

14.  T'opmonbl 3a1Hel noau runodusa, XuMU4eckasi IpupoJa u OMoJ0oru4ecKoe JAeicTBre Ba-
30IIPECCUHA, OKCUTOLIMHA.

15. ["'opMOHBI U TOBUIHOM >KeJIE3bI (TUPEOUTHBIE).

16.  T'opMOHBI MOJKETYTOYHOM Kene3bl (MHCYJIUH, TITIOKaroH, JIMIOKAaWH, BarOTOHUH) M UX
npupo/a.

17.  buomornyeckoe AelcTBHE TOPMOHOB SIMYHUKOB. IIprMeHeHne NX CHHTETUUECKUX aHAJIO-
r'OB B )KHUBOTHOBOJICTBE U BETEPUHAPHON METUIMHE.

18.  T'opMOH k€nTOro Tejla SIMYHKUKA U €ro POJib B OPraHU3Me CaMOK.

19. I'opMOHOM B! XKETYJOUYHO-KUIIEYHOTO TPAKTA.

20.  HelporopMoHsl: THCTAMHH, CEPOTOHUH, alleTUIIXOJIMH.

21.  Ha3oBuTe OCHOBHBIE YIJIEBOJbI KOPMa U OpraHU3Ma >KUBOTHBIX.

22.  OcHOBHBIE 3Tallbl IEPEBAPUBAHMS YTIIEBOJLOB KOPMa Y MOHOTaCTPUYHBIX )KUBOTHBIX.

23.  OcobeHHOCTH IIEpeBapUBAHUS YTIJIEBOJOB KOPMa Y )KBauHbIX KHUBOTHBIX.

24.  Bupasl OpoXkeHMs YTIJIEBOJAOB B IpeJKeNyJKaX y *KBauHbIX >KUBOTHBIX.CocTaB M Mexa-
HU3M JIe-cTBUs dochaTHOM OyhepHOIt CUCTEMBI.

25. CocTtaB 1 MEXaHU3M JIEHCTBUS TeMOTJIO0NHOBOM Oy(pepHOit CHCTEMBI.

26. BognopactBopumbie BUTaMUHBI Tpynibl B: ¢usuonornyeckas poip, rumno - , TMIIEpBUTA-
MHHO3bI, CyTOYHAs MOTPEOHOCTD ISl Pa3TUYHBIX TPYII )KUBOTHBIX.

27. AckopbunoBas kuciota 1 ButaMuH K. CoBMecTHast posib ISl OpraHu3Ma.

28. AHTUBHUTaMUHBI.

29. Ponbs metabonusma 11s 5KUBBIX KIETOK.

30. Pacmiennenue YIJIICBOJOB B IMUIICBAPUTCIIbBHOM TPAKTE JXKBAYHBIX JKUBOTHBIX.



31.

Pacmermienne YIJI€BOJOB B MUINCBAPUTEIIBHOM TPAKTEC HEXKBAUYHBIX Y KUBOTHBIX.

32.  Kcenobuoruku. O6pazoBaHue U IETOKCUKALIUS B OpraHU3Me.

33. ['opMOHBI KOPBI HAJIMOYEYHUKOB.

34.  Mexanus3m 00pa30BaHUs JHEPTUU B MUTOXOHIPUSIX.

35. buoxumuueckuii coctaB MOJIOKa.

36. broxyumus MbIIeYHON TKaHHU.

37. buoxumusa HEpBHOH TKaHHU.

38. buoxumusda nouek. Ytunuzanusa NH3 B OpHUTUHOBOM LIUKJIE.

39. Posib nmedyeHu B 1€TOKCUKAIIMU BPEIHBIX BEIIECTB.

40.  OOMeH rOpMOHOB B TICUCHH.

41. OOMeH BUTaMUHOB B TI€UEHHU.

42.  IlumeBapuTenbHbIE TOPMOHBI.

43. ['opMOHBI )KUPOBOY TKaHHU.

44. Kapuutun. Obpa3zoBanue B OpraHusMe, JOMOTHHUTEIbHBIC MCTOYHUKH, OWMOJIOTHYECKAs
pOJIb.

45. Kpearunun. KitoueBoii mokazatens pabOThI OYEK.

46. OYHKIUA KETUHBIX KUCIOT.

47. AnTtrokcuaanTsl. [IpaBaa u mud.

48.  IlenTo30 — gocdaTHbIN HUKI: MEXaHU3M peallu3allui U OMOIOTHYECKas POJIb.
49.  Oo6pa3osanue NH3 B opranuzme.

50.  Ilonw3a u Bpen XonecTepuHa Jjisi OpraHu3Ma.

51.  buoxumusi CBUHOTO caja.

52. MuUKposJIeMeHThl B OpraHu3Me >XKMBOTHBIX. [loTpebieHue um HaKOIUIEHHWE B OpraHax H
TKaHsX.

53.  Perynauus oOMeHa MUHEPAJIOB B OpraHU3Me KHUBOTHBIX.

54.  Perynauus BOZHOro oOMeHa B OPraHU3Me KUBOTHBIX.

55. I'nuenue 6enkoB B JKKT KUBOTHBIX.

56.  MexaHu3Mbl HEUTpPAIU3ALUU TPOTYKTOB THUEHHUS Y )KUBOTHBIX.

57.  KetoHoBsle Tena. Mexanus3m o0pa3oBaHus U OHMOIOTUYECKAs POJIb.

Tembl, BLIHOCHMBIC HA CAMOCTOSITEIbHYIO IPOPA0OTKY:
— Tembl, BBIHOCHMBbIC HA CAMOCTOSITEJILHYIO IPOPa0dOTKY:

l.
2.
3.

Bydepnble crucTeMbl KpOBH.
Yro Takoe qucnepcHas cucreMa? llpuBenuTte npuMeps! AUCIIEPCHBIX CHCTEM.
HazoBurte ocHOBHBIE CBOMCTBA KOJIJIOUHBIX PaCTBOPOB, PACTBOPOB BBICOKOMOJIEKYIISIPHBIX

BCIIECTB, MUKPOAUCIICPCHBIX CUCTCM (CYCHGHBHﬁ, 3MYJIBCI/II>'I).

4.

[ToBepxHocTHBIE siBIeHUs. CyIIHOCTD U BUJBI afcopOuuu. [loBepXHOCTHOAKTUBHBIE Bellle-

ctBa. ['mapoduibHOCT ¥ rHIPO(HOOHOCTH MaTEPHUAIIOB.

3.
6.
7.

10.
11.
12.
13.
14.
15.

CBolicTBa pacTBOPOB BHICOKOMOJIEKYJISIPHBIX BEILLIECTB HA IIPUMeEpPE OEIKOB.

Cycnensuu, 3MyJIbCHH, a3PO30JIA B KU3HU )KMUBOTHBIX, UX IIPAKTUUECKOE 3HAUECHNUE.
["opMOHBI TOAKETYJOUHON *Kele3bl (MHCYJIMH, TJIIOKaroH, JUMOKauH, BArOTOHUH), UX MIPH-
poza.

buonornueckoe neiCTBHE TOPMOHOB IMYHUKOB. [I[pUMEHEHNE HX CUHTETUYECKUX aHAJIOIOB
B )KUBOTHOBOJCTBE U BETCPUHAPHON MEIULIMHE.

I'opMOH kenToro Tena SMYHUKA U €r0 POJIb B OPraHU3ME CaMOK.

I'opMOHOUBI XKEITYJOUHO-KUILIEYHOTO TPAKTA.

HeliporopmoHsI: THCTaMUH, CEPOTOHUH, ALIETHIIXOJIVH.

Ha3oBute 0CHOBHBIE YIIIEBOABI KOPMa U OpPraHU3Ma KUBOTHBIX.

OcCHOBHBIE 3TaIbl NEPEBAPUBAHHUS YIJIEBOJIOB KOPMa Y MOHOTACTPUYHBIX KUBOTHBIX.
OcobeHHOCTH TIepeBapuBaHUs YIIIEBOJOB KOPMa Y KBAUYHBIX )KUBOTHBIX.

Bunbl OpoxeHus yriieBoI0B B peKENyAKaX y )KBaUYHBIX )KHUBOTHBIX.



5.2. KoHTpOJIb CaMOCTOATEIbHOI PadoThI
AymutopHas CPC BKIIIOYaeT UCIHOJIb30BAHUE CIELUATU3UPOBAHHBIX JTUCIIEHHBIX KJIACCOB
JUIs BBITTOTHEHUsT oTneiabHbIX BUIoB CPC, tectupoBanue u ap. (UurtanpHblil 3am u Ayn. 213)
Bueayauropnast CPC BxitouaeT, B YaCTHOCTH, CJAEAYIOLIUE BUAbI 1€ATEIbHOCTH:
- npopaboTKy ydeOHOro marepuaina (MO KOHCIEKTaM, y4eOHOW W Hay4YHOW JUTepaType,
AJIEKTPOHHBIX YUEOHBIX PECYpCOB);
- U3y4YeHHEe TeM TEOPETHYECKOro Kypca, 3alUIaHUPOBAHHBIX JIJISI CAMOCTOSITEILHOTO OCBOE-
HUSL,
- HAITMCaHUue pe(bepaTOB 1 BBICTYIUICHHA C JOKJIadaMH Ha MPAKTHICCKUX 3aHATUAX.
OrneHka pe3yJbTaTOB CaMOCTOSITENILHON pabOThl OPraHM3yeTCs B COOTBETCTBHH C JICH-
CTBYIOIIICH B aKaJIeMHH OAJIbHO — PEUTUHIOBOW CHCTEMOM CIIEAYIOIIMM 00pa3oMm:
- KoHTponbHBIE pabOTHI, YCTHBIC OMPOCHI, KOJUTOKBUYMEI.
- BricTymenue u 3amura pedepara.
B mporiecce moAroTOBKYU K 3aHATHIO, KOHTPOJIBHON paboTe, KOJUIOKBUYMY HIIM JIOKJIAay Mpemno-
JlaBaTesib KOHCYJIbTUPYET CTYACHTA, IIOMOTaeT 0oJiee MOJHO M TIIyOOKO M3YUYUTh 3aJIaHHYIO Te-

My.

5.3. YueOHO-MeTOqUYECKOE 0OOeclieueHHe CAaMOCTOATEIbHOH padoThI

[Tpy BBINOJIHEHUH CaMOCTOSATENbHOM paboThl PEKOMEHYETCsl UCII0JIb30BaTh OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATYPY, METOIANYECKAE YKa3aHHs U Pa3pabOTKH Kadelpsl, yKa3aHHbIC B
n. 6.1. - 6.6.

JUJ1s1 BBITIOTHEHUS CTYACHTAMH CaMOCTOSITEIIbHON padOThI HE MPEIYCMOTPEHO METOANYECKHIX
pekoMeHaaui U ykasaHuid. Ha 1a60paTopHO — MPAaKTUUYECKUX 3aHATUSAX CTYJIEHTHI MOJIY4aroT
WH/IMBUYaIbHBIC 33JJaHUS U BBIIOJIHSIOT UX K CIEAYIONMEMY 3aHATHIO:

B cooTBeTcTBHU C KaleHJApHO - TEMATUYECKUM IUIAHOM OCBOEHUS AMCLUIUIMHBI 110 BBI-
OpaHHO# TeMe MOATOTOBHTH KPaTKOE COOOIEHHE C Mpe3eHTanueil. B mpomecce moaroToBku k
BBICTYIIJICHUIO M 3aHATHIO NPENOAaBaTeNlb KOHCYJIbTUPYET, HAIIPaBIIsAeT CTyAEHTa, IIoMoraer 0o-
Jee KpacouHO M MHTEPECHO PACKPHITH 3aaHHyI0 TeMy. AyautopHas CPC BkiIrouaer UCHoOnb30-
BaHHUE CIELUAIN3UPOBAHHBIX AMCIUIEWHBIX KJIACCOB VIS BBINOJHEHUs OTAebHbIX BHJ0B CPC.
Bueaynurtopras CPC Bxitoyaer, B YaCTHOCTH, CIICAYIOIINE BUIBI IS TEILHOCTH:

- MpopalboTKy yueOHOro Marepuaia (CocTaBIeHHE KOHCIIEKTOB yueOHOM 1 HayuyHO! JIuTepa-
Typbl, padoTa ¢ JIEKTPOHHBIMU YUEOHBIMU pECypcaMu);

- U3Y4YEeHHE TeM TEOPETHYECKOIr0 Kypca, 3alUIaHUPOBAHHBIX JIi CAMOCTOSTEIIBHOTO OCBOE-
HUS;
- HanMcaHue pedepaToB U BHICTYIUICHUS C JOKJIQJAaMHU HAa IPAKTUYECKUX 3aHITHSAX.

6. YYHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHME JIUC-

HNUITJIMHBI (MOAY JISA)

6.1. OcHoBHas y4yeOHas TUTEPATyPa, HEOOXOAUMAS NJIsl OCBOCHHMS JHCIUIITHHBI

1) buoxumus xuBOTHBIX: oA pea. A.B. UeueTknHa, yueOHUK AJis CTYJl. 300UHYKEHEP.U BETE-
pHuHapH.(}-TOB ¢.X.By30B. - M.: Beicmas mkouna,. 1982 1. 511c.

2) buonornueckast xuMus: y4eOHHUK [DnekTpoHHBIN pecypc] : yueb. / A.Jl. TaranoBuu [u ap.].
— OnekTpoH. pgaH. — Munck :  "Bemmimas wmkoma", 2016. — 671 c.
https://e.lanbook.com/book/92450 — 3aru. ¢ skpaHa....

6.2. JlomoJHuTe/JbHANA yueOHAas JIUTEPATYpPa, HEOOXOAMMAsI 1JIs1 OCBOEHHSI THCHUILIHMHBI

1) Xazunos, H.3. buoxumust ®KHBOTHBIX ¢ OCHOBaMH (pu3kosonHoi xumun. Kaszaunp, 1999. —
291 c.

2) buoxumus xuBotHbIX / A. V. KoHoHCKUH. - 3-e u3a.,nepepad. u mgom. - M. : Komnoc, 1992. —
526 ¢

6.3. Pecypcnl cetu «AHTEpHET», HEOOXOAMMBbIE 1JIS1 OCBOECHH S TUCIHUIIIMHBI (MOIYJISA)


https://e.lanbook.com/book/92450

1.

OO6pa3zoBatenbHbIi MopTasl YHUBEPTB ¢ BHICONEKIIUSAMH U HAyYHO-TIOMYJIIPHBIMH BUJICO-
MaTepualaMH Mo pa3IuyHbIM €CTECTBEHHOHAYYHBIM IUCHUIUIMHAM, B TOM YHCIIE U XUMUU
http://univertv.ru/video/himiya/

2. bubmuotexa BI'AY https://v-gau.ru/about/library/o-biblioteke.php?clear _cache=Y
3. EnamHOe 0KHO mocTyna K 00pa3oBarelbHBIM pecypcaM http://window.edu.ru

6.4. MeToauuecKkue YKa3aHus Jsd oﬁyqammnxcsl 0 OCBOCHHUIO JTUCHMIIIIUHBI (MO}IyJ’Iﬂ)

1)

[[TanoBanoBa T.A., Ky3smuna T.A..

UI'CXA, 2014 1, 32 c.
2) Cy66otkuna U.H., [llanmoBanoBa T.A. Buramunsl. IBanoBckas 'CXA. um. akanemuka J1.K.
BensieBa, 2015 r. YueGHoe nocodue.
HaymoBa U.K. Komnmouansie pactBopsl. PactBopet BMC HBanoBckas 'CXA. um. aka-
nemuka J[.K. Bensiera, 2014, YueOHoe mocodue

Haymosa N.K., Cy66oTkuna V.H. ['opmonsbl. Yueb.mocobue mist camocT. pad. crya. Ber.
u 300. MBanoso, UII'CXA - 2017. 28 c.

3)

4)

Benku. YuebHo-MeTonuyeckoe mocodue. MBaHoBO,

6.5. I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHBLIC CUCTEMbI, UCIIOJIB3YEMbBIC TJIsI OCBOCHUA JUCHHUILIH-

HbI

(MoayJis) (Mpu HEOOXOAMMOCTH)

1) DOnextpoHHO-OMOIMOTEYHast cucTeMa «Jlanb» https://e.lanbook.com/ ;
2) Hayunas anektponHas 6ubnuorteka http://e-library.ru

6.6. [IporpammHoe oGecnnevyeHue, HCMOJAb3yeMoe 1JIs OCBOCHU S JUCIUIIMHBI
- OnepanonHas cuctema turna Windows
- [TakeT nmporpamm obmiero nons3oBanust Microsoft Office
- UnaTepHet-Opay3epsl

7. MATEPHAJIBHO-TEXHHUYECKAS BA3A, HEOBXOAUMASA IS OCYHIECTB-
JIEHUS OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUMITJIMHE (MOAYJIIO)

Ne
/o

HaumeHoBaHMe cnienuaIn3upoBaHHBIX
ayIuTOpui, KaOMHETOB, TabopaTopuil u

p.

KpaTkuit nepeyeHb OCHOBHOTO 000PY0BaHUS

«yuyeOHast ayTuTOpHs, MpeTHA3HAUYCH-
Hasl 1711 IPOBEJICHUS 3aHATHI JIEKIIH-
OHHOT'O THIIay.

YKOMIUIEKTOBaHa CHENHMaIN3UPOBaHHOMN (yueOHOM)
MebOenbio, HabopoOM JEMOHCTPAIIHOHHOTO 000pyA0-
BaHUS U NEPEHOCHBIMU Y4€OHO-HAIJISIHBIMU T10CO-
OusMu, oOecreunBarOIIUMU TEMAaTUYECKUE WILTIO-
CTpallii, COOTBETCTBYIOILIME paboueil mporpamme
JUCLUIUIMHBL, a TaK)Ke TEXHUUYECKUMH CpPEICTBAMU
00y4eHHUs: CTallMOHAPHBIM MYJIbTUMEIUNHBIM TIPO-
€KTOpOM, TIOPTAaTUBHBIM KOMIIbIOTEpOM THMa «Ho-
yTOYK», CTallHOHAPHBIM Pa3IBUKHBIM IKPAHOM).

«YueOHas ayauropus IJist IPOBEAC-
HUS 3aHATHH CCMHUHApPCKOI'0 THUIIA, OJIA
TpyHnImoBbIX W HUHAWBUAYAJIBHBIX KOH-
CynLTaHHﬁ, I TCKYUIETO KOHTPOJIA U
HpOMe)KYTOqHOﬁ aTTeccranum»

CnenuanusupoBanHas (yueOHasi)) wmeOenb, mepe-
HOCHBIE TEXHUYECKHE Cpe/CTBa OOy4YeHHS (MPOCK-
TOp, HOYTOYyK, 3KpaH). Huctmmistopsl J3-4-2wm,
CYIIMJIBHBIA 1Kad), BOASHbIE OaHU, KOMIUIEKTHI
71a00paTOPHOI XMMHUYECKON MOCY/bI, IUTUTKA 3JIEK-
TpHYECKasl.

«YueOHas ayJuTopud 1JIs1 MIpOBCACHUA
3aHATHH CEMHUHApPCKOr'o TUIia, JJisd
TPYHOIIOBBIX U MHAWBHUAYAJIBbHBIX KOH-

CnenuanusupoBanHas (yueOHasi) meOenb, mepe-
HOCHBIE TEXHUYECKHE CpelcTBa 00y4deHus (Mpoek-
TOp, HOYTOYK, 9KpaH). BeITskHBIE ImIKadbl, 1u-



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

CyJIbTalUi, UIsl TEKYLIETO KOHTPOJIS U
IIPOMEXKYTOYHOM aTTECTALIM».

cTmisATop, Bechl TexHuueckue BJITK-500, tepmo-
crat, (oroanekrpokosopumerp DPOK — KDK-2,
IITaTUBHI Ja0OpaTOpHbIE, HAOOPHI ISl TUTPOBAHUS,
MyenpHas Meyb.

[Tomemenne aJist CaMOCTOSATENIBHOM pa-
00THI

YKOMILJIEKTOBAHO CHEIUAIM3UPOBAHHON (YyueOHOI)
MeOebI0, OCHAIIICHO KOMIIBLIOTEPHON TeXHUKOH (15
[TK) ¢ BO3MOXXHOCTBIO TOAKIIOYCHUS K ceTn "MH-
TepHeT" U 00ecreyeHo AOCTYNOM B 3JIEKTPOHHYIO
nH(OPMAMOHHO-00pa30BaTENLHYIO0 CPEIy Opra-
HU3ALMHU, IPUHTEPOM, 3 cKaHepaMu




Ipuio:xxkenune Ne 1

K paboyeil mporpaMme 1o JMCHUILIMHE (MOIYJII0)

®OH/] OLIEHOYHBIX CPEJICTB IO JUCIHUATLITAHE (MOYJIIO)

« buosornyeckasi XuMHus)»
1. IlepeyeHb KOMMeTeHIUI, (POPMUPYEMBIX HA JAHHOM JTale
1.1. Ounasa,3a0unan gpopma:

udp u HaumeHo-
Wunukatop(pl) TOCTWKEHMS KOMIETeHITNY / Tianu- | Popma | OnieHOoUHBIE cpe-
BaHHE KOMIICTCH- x
- pPYEMBIE pe3yJIbTaThl O0yUYCHHUS KOHTPOJIA CTBa
1 2 3 4
KomrmnekTs! Te-
N-1omk-2 IeMOHCTpUPYET 3HAHHE OCHOBHBIX 3aKO- CTOB, 3aJaHuA JIJIs
HOB M METOJIOB HccienoBanmii ectecTBeHHBIX HayK |K, YO, T, |KoHTpoIBHBIX pa-
JUTSL peIlieHus 3a/1a4 Mpo(ecCHOHATLHON AeSITeIbHO- |P | 00T, KOJUIOKBUY-
CTH. 9, 3-ii ceM |[MoB. Komriekt
HK3aMEHAIMOHHBIX
OIIK-2. BOIIPOCOB
CrocobeH mpume- KomrutekTs! Te-
HSATh OCHOBHBIE CTOB, 3aJJaHUS JISI
WN-20nk-2 Ucnionp3yeT 3HaHNS OCHOBHBIX 3aKOHOB U
3aKOHBl M METOJbI . YO, T, KOHTPOJIbHBIX pa-
N METOJIOB HCCIICOBAaHUI €CTECTBEHHBIX HAYK IS
HCCIEI0BaHUI N BJIP, K, D, [60T, KOJUIOKBHY-
penieHns 3a1a4d npoecCHOHATLHON eI TeTbHOCTH. o
€CTECTBEHHBIX HayK 3-ii cem MoB. KomrutekT
JUTSL peteHust 3a1a4 SK3aMEHAIMOHHBIX
npohecCHOHANBHOMN BOIIPOCOB
JeSITeILHOCTH KomiiekTsl Te-
CTOB, 3aJIaHUSA 11
N -30mk-2 [Ipumensier ocHoBHbIE 3ak0HBI U MeToAbl |YO,T, KOHTPOJIbHBIX pa-
HCCIIEIOBAHUI €CTECTBEHHBIX HAYK JIJIsl PELIECHUS BJIP, K, D, [60T, KOJUIOKBHY-
3aJ1a4 Mpo(eCCUOHATIBHOM IEATEIBHOCTH. 3-ii cem MoB. KomrutekT
9K3aMEHAIMOHHBIX
BOIIPOCOB

* Vkaswvieaemces popma xommpons. Hanpumep: YO — yemuwiii onpoc, K — konnoksuym, T — mecmuposa-
Hue, P — pepepam, /] — 0oknao, K3 — keiic-3a0aua, D — sx3amen.

2. lloka3aTein U KpPUTepPHH OLEHMBAHUS C(POPMUPOBAHHOCTH KOMIIETEHUMH HA JaAHHOM
Jrane ux (OpMUPOBAHUS

IToka3sate-
I

Kpurepuu onennBanus™

HCYOOBJICTBOPUTCIHLHO

YAOBJIETBOPUTEIHHO

XOpOIIO

OTJIMYHO

HC 3a4TCHO

3a4TCHO

IMomHOTA
3HaHUHI

YpoBeHb 3HaHWUN HHU-
xKe MUHHMAJITBHBIX
TpeOOBaHUM, HUMeIH
MECTO TpyOble OIINO-
KH

MuHuUManeHO  JOIy-
CTUMBII YpPOBEHb 3HA-
HUM, TOMYyIIEHO MHOTO
HerpyObIX omMooK

YpoBeHb 3HaHUH B
ooneme, COOTBET-
CTBYIOIIEM TIPOTpam-
M€ MOATrOTOBKH, JI0-
MNyIOIeHO  HECKOJBKO
HETpyObIX OMIMOOK

YpoBeHb 3HaHHUH B
o0beMme, COOTBET-
CTBYIOIIEM TIPOTpaMm-
M€ TOATrOTOBKH, 0e3
ommno0oK

Hanuuue
YMEHUH

Ilpu pemeHnn craH-
JapTHBIX 3a7a4  He
MPOIEMOHCTPHUPOBAHBI
OCHOBHBIE  yMEHHS,
UMEIH MECTO TpyObie
OIIIHOKY

[IponemoHncTpupoBa-
HBI OCHOBHBIE YMEHHUS,
PEIICHbI THUIIOBBIC 3a-
Ja4d C HerpyobIMH
omnOKaMH, BBINOJIHE-
HbI BCC 3aJlaHUs, HO HE
B [TOJIHOM 00beMe

IIponemoHncTpupoBa-
HbI BCE OCHOBHBIC
YMEHHSI, PELICHBI BCE
OCHOBHBIC 33JIa4Hl C
HerpyObiMH  OmMOKa-
MH, BBIITOJIHEHBI BCE
33JaHUsl B TOJHOM
00beMe, HO HEKOTO-
pBI€ C HEJIOYETAMH

IIponemoncTpupoBa-
Hbl BCE OCHOBHBIC
YMEHUSI, PEIIeHbl BCE
OCHOBHBIC 3JIa4l C
OTICIBHBIMH HECyIIe-
CTBCHHBIMH  HeJl0Ye-
TaMH, BBITTOJIHEHBI BCE
3aJaHds B  IOJHOM
obbeme




Hanmuue |I[Ipm pemenun cran-MMmeercs muHMMans-|IIpogemoncTpupoBa- (I[IpogemoHCcTpupoBa-
HABBIKOB |MApTHBIX 3aJa4 HE|HbII HAa0Op HABBIKOB|HBI 0a30Bble€ HABBIKM|HBI HABBIKH TIPH pe-
(BnageHue |IpOAEMOHCTPUPOBAHBI [[UI1  PEIICHUS CTaH-|IpYM pPELICHUH CTaH-|IICHHH  HEeCTaHAapT-
OTMBITOM) |0a30BbIC HaBBIKY,|JAPTHBIX 3aJad C He-|JapTHBIX 3aJad C He-|{HbIX 3amad 0e3 omIu-
MMEIH MECTO TPyOBIe|KOTOPBIMH HEI04YeTa-|KOTOPHIMU He[o4eTa-|00K U HEJOUYETOB
OIITUOKHN MU MU
Xapakre- |Komnerenuus B mon-|ChopmupoBannocts |[ChopmupoBannocts  |ChHopMHUPOBaHHOCTD
pUCTHKa |HOM Mepe He COPMHU-|KOMIETEHIMH  COOT-|KOMIIETEHIIMU B [[EJIOM|KOMIIETEHIIMU TIOJHO-
chopmu- |poBaHa. VIMEOIMNXCSI|BETCTBYET MHHHMAaJb-|COOTBETCTBYET TPeOO-|CTBIO COOTBETCTBYET
pOBaHHO- |3HAaHW, YMEHHUIA, |[HBIM ~ TpeOoBaHMSM. |BaHUAM. Hmerommxcs|tpeboBanusm.  Uwme-
CTU KOM-|HaBBIKOB HeNOCTaTouy- MMeronuxcs 3HaHUM,|3HaAHUH, YMEHUM, |FOLIAXCA 3HAHUU,
METEHUUU HO  JUIsl  PELICHMSI|YMEHUN, HABBIKOB B|HABBIKOB M MOTHMBALIMM|YMEHUH, HABBIKOB H
MPaKTHYECKUX  (TIpO-|1iesioM JIOCTAaTOYHO(B LEJIOM JOCTaTOYHO|MOTHBALMM B IOJIHON
(eccHOHANBHBIX) 3a-|AJs PELICHUs MPAaKTH-|IUIL PpEHICHUS CTaH-|Mepe NOCTaTOYHO JUIS
a4 yeckux (mpodeccHo-|mapTHBIX  MpakTHYe-|pelleHUs]  CIOKHBIX
HaJTbHBIX) 3a7ad, HO|CKHX (mpodeccro-|mpakTHUecKux  (Tpo-
TpeOyeTcss  IOTOJIHU-|HATBHBIX) 33124 (deccuoHaNbHBIX) 3a-
TenbHas IMpakTHKa IO Jaq
OOJBIIMHCTBY  TIpaK-
TUYECKHUX 3a]a4
YpoBeHb
chopmu-
POBaHHO- Huzkuit Huxe cpennero Cpennuit Bricokuii
CTH KOM-
METEHITUI

* [Ipenooasamensv enpage usmeHums kpumepuu oyeruganus 6 coomgeemcmsuu ¢ ®I'OC BO u ocobenno-
cmamu OIOII.

3. OueHouyHbIE CpeCTBA
[To HIWKEpUBEIEHHON CXeMe MPHUBOATCS TUIIOBBIE KOHTPOJIBHBIE 3aJJaHUs UM MHBIE Ma-

Tepualbl, HEOOXOIUMBbIC /ISl OLIEHKU 3HAHWI, YMEHUI, HABBIKOB M (MJIM) OIBITAa AEATEIHHOCTH,

XapaKTepU3yIOMUX chOPMUPOBAHHOCTh KOMIIETEHIIUI Ha TaHHOM 3Tare (cM. Tabmuiy 1).

3.1. Bonnpocs! /11 IpoBeieHNsI YCTHBIX ONPOCOB M KOJUVIOKBHYMOB 110 TeMaM
3.1.1. Bonipocsl o Teme «benku, nenmuovl, HyK1euH06ble KUCI0MbL).

Nk W=

MMPpOUCXOAAIIEMY B TAKOM PACTBOPE HA MPUMEPEC SPUTPOLHUTOB.

2L e

0.

B kakux pacTBopax mpoUCXOAUT IJIA3MOJIN3?
[lepeuncnure HOHBI, BXOAAIINE B COCTaB BHEKJIETOUHON HKUIKOCTH.
UTo BXOAUT B COCTAB KJIETOYHOM KUIKOCTU? (TIEPEUNUCTUTD BEIIECTBA U NOHBI).
UT0 Takoe N30TOHUYECKUN PacTBOp?
Kaxkue BemiecTBa uCnosib3yoTcs B BETEPUHAPHOM MPAKTUKE JJIsi TPUTOTOBJICHUS (PU3HO-

JJOTHYCCKHUX paCTBOpOB? Kakue KOHIICHTpAaIlu OHU HMEIOT?

11.
12.
13.

JKA3HU KUBOTHOTO?

14.

AHTUAMYPETUYECKUN TOPMOH. MeXaHU3M ero BhIpaObOTKH.
@DyHKIIMY TOPMOHA aJIbI0CTEPOHA, I/I€ OH BhIpadaThIBaeTCs?
B xakoM mpezene MOXKeT CMEIaThCsl KUCIOTHOCTh Cpefibl 0€3 0COOBIX YIpo3 3J0POBBIO U

15. Jate onpenenenue anuao3y. Kakue tumnel ero Bam n3BecTHbI?
16. [late onpenenenue ankanoly. Kakue tumbl ero Bam n3BecTHbI?

Kakoe BemiecTBo sBISE€TCS OCHOBHBIM PAaCTBOPUTEIIEM B JKUBBIX cHCTEMax?
Yro n3yvaer Hayka Onoxumus?
Kaxue ncrounuku Boasl 11 opranu3Ma Bel 3Haete? [lepeuncnure, ¢ MOsSICHEHUSIMHU.
JlaTp onpeneneHnue 0CMOCy 1 OCMOTUYECKOMY JaBJICHUIO.
PacTBOpbI ¢ Kakoil KOHILEHTpauuend NpuUBOAAT K nuronusy? Jlate HazBaHHME MpOLECCY,

K uemy moxer npusectu cMmemenue pH Ha 1 equHnny kuciaotHoctu?




17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

[IpuurHbI ¥ OCIEACTBHS META0OIUYECKOTO alKano3a.

[IpuunHBI U MOCIEICTBUS ABIXATEIILHOTO aKalo3a.

[IpuurHBI ¥ TOCIEACTBHS META0OIUYECKOTO alu03a.

[IpyunHbI ¥ TOCIEACTBUS IBIXaTEIBHOTO al[1/103a.

[lepeuncnure (c mpumMepaMu U MOSICHEHUSMHU ) OCHOBHBIE (DYHKIIUU OEJIKOB B OpraHU3Me.
JlaiiTe KiIacCU(pUKAIHIIO OSTKOBBIX MOJIEKYJI IO HECKOJIBKUM IPHU3HAKAM.

Uro Takoe mpocreTuueckas rpymnmna? B kakoM kiacce 6eIKOB OHa MPUCYTCTBYET?

Kakoe BemecTBo BBIOIHSET POJIb IPOCTETUUECKOM rpynibl B pocdonporenHax?

Kakoe BemiecTBoO BBIOTHSET POJIb MPOCTETHUECKOM TPYIIIBI B HYKJICOPOTEUHAX ?
Kaxoe BeniecTBo BHIIOIHAET POJIb IPOCTETUUECKOM TPYIIIBI B IIIMKONPOTEUHAX ?

Ha kakyro XuMHYeCKylO CBSI3b SIBISETCS KauyeCTBEHHOM buyperoBas peakuusa? Kakoii
LBET IIPY STOM IPOSBIISAETCS U NIPU BO3AEUCTBUU KaKOIro peareHTa?

[lepeuncnure, KOMIIOHEHTHI KAKUX BEIIECTB BXOMAST B COCTaB JMMonpoTen1oB? B cocras
KAaKUX CTPYKTYPHBIX €AMHUI] BXOJAT 3TH BellecTBa?

Kaxue xumuyeckue cBsizu xapakrepHsl A I cTpyKTypbl O€TKOBBIX MOJIEKY?

Kakue xumuyeckue cBsi3u XapakTepHbI ISt | CTPYKTYpbI OEJIKOBBIX MOJIEKYJ?

Kakue xumuyeckue cBsizu xapakrepssl s 11 cTpykTypbl O€IKOBBIX MOJEKYI?

Kakue xumudeckue cBsi3u XxapakTepHsl st [V cTpyKTYpbI OSITKOBBIX MOJICKYII?

Uro Takoe HykIeo3ua?

Urto Takoe HyKJI€OTHI?

Kakue QpyHKIMM HYKJIEMHOBBIX KHUCIOT BaM n3BecTHBI?

[lepeuncnure GpyHKIUU HYKJICOTH]IOB.

Uro n300pakeHo Ha pUCYHKax?
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38. Kakoii coctaB U MeXaHU3M JEHCTBUS Y THIpoKapOOHaTHOM OydepHoil cucteMbl?
39. Kaxoii coctaB 1 MeXaHU3M JEHCTBHS y reMorIo0nHOBOM OydepHoit cucTemMbl?
40. Kaxoii coctaB 1 MexaHHu3M JelcTBUA y QochaTHoil OypepHoit cucTeMbl?

41.

Hepqu/IanTe (1)aKTOpBI, BJIMAIONIUEC HA ACHATYpPAIlUIO OCIKOBBIX MOJICKYIIL.

42. KakuMm oOpa3om peanusyercst oOpaTumasi JeHaTypalus U B pe3yjbTaTe Yero oHa MOXKET

43.

OBbITH CHATA?
B 4em ornnume npotenHoB u nporennoB? [IpuBennTe nprMepsl BEMECTB U3 KaXIO0TO
KJ1acca.

Tema 2 ®epMeHTBI
1.Yto o3HauaroT TEPMUHBI «(EPMEHTHI» U «IH3UMBI»?



2.KakoBa npupoa GepMEeHTOB U UX OCHOBHOE IIpeTHa3HAYCHHE?

3.01H0- 1 AByXKOMITOHEHTHBIE (hepmeHThl. [loHaTHe anodepmeHT, KopepMeHT U X0JI0(hepPMEHT
(axTUBHBIN (hepMEHT).

4.I'e v 110 KaKoi cXeMe OCYUIeCTBIsIeTCs OnOCHHTE3 (PepMEHTOB?

5.Ilonstue o kneToyHoi jokanu3zauuu pepmentoB. Kakue depMeHTHl pa3MelnieHbl B MUTOXOH-
JpusiX, puOOCOMax, HUTOIUIA3ME U SIpe KIETOK?

6.113 xakux marepuanoB (ChIpbe) MOITy4YaroT (EPMEHTHI U KaKue MPUEMbl U METOJbI UCIOJIb3Y-
1otcs?

7. KakoB TemnepaTypHbIii ONTUMYM J€HCTBUS (EPMEHTOB M YTO TaKOE TEPMOIAOUIBHOCTH U
TEPMOCTAOMIILHOCTH?

8.Kak Biuser akTHBHas peakiuusi cpeibl Ha JAedaTelabHocTh GepmeHToB? I[lpuBeaute ontumym
PH nnst pepMEHTOB CIIOHBI, JKEITYI0YHOTO COKA U COKA MOHKETYJOYHOM JKeJIe3bl.

9. Cnetmduynocth neicTBus pepMmeHToB. [loHATHE O TPYNIOBOW M WHAWMBUIYAIBHOW CIEIH-
dbuyHOCTH. DHTEpONENnTHIa3a KaKoi THII crienu(UIHOCTH Y JaHHOTO (hepmeHTa?

10. AxtuBatopsl hepmeHTOB. [IprMeps! cienubuyecknx u HecnennPpUUECKUX aKTUBATOPOB.

11 Muarubutops! pepmeHTOB. [IpMepsl KOHKYPEHTHBIX 1 HEKOHKYPEHTHBIX HHTHOUTOPOB.

12. TIlonsitue «akTUBHOCTH (pepmeHTa». Kak BeIpaxkaeTcs U ompeensercs akTUBHOCTh (pepMeH-
TOB?

13. Yro Takoe oOpaTUMOCTh IEUCTBUS (hePMEHTOB?

14. Kakue coeqHEHNsI Ha3bIBAIOTCS KOEepMEHTaMH U KaKUMHU CBOMCTBAaMU OHHU 00JIafaroT?

15. HazoBuTe OCHOBHBIE KOPEPMEHTHI - MPOU3BOAHBIC BUTAMHHOB.

16. Pacmmpyiite HAJT", HAI®", ®MH, ®AJ, TIID, KoA.

17. Yto Takoe IUTOXPOMBI M KAKOBA MX POJIb?

18. [aiite mosicHeHUs n30(epMEeHTaM.

19. Ilonstre 00 sHepreTudyeckoM Oapbepe, SHEPTUU aKTUBALMHU M CKOPOCTH (hepMEHTATUBHOMN
peakuuu.

20. Yto Takoe aKTUBHBIN LIEHTP MOJIEKYJIbI hepmMeHTa?

21. OcHOBHbIE 3Tanbl AHCTBUS (PepMEHTA IO TEOPUU (PEPMEHTATUBHOI'O KaTalu3a.

22. TlpuHiunsl Kiaccuukay U HOMEHKIATypbl ¢epMeHTOB. Ha3oBHUTE OCHOBHBIE KJIacChl
(bepMEeHTOB.

23. JlaiiTe XapaKTepUCTUKHA OKCHPEAYKTa3aM U Ha30BUTE OCHOBHBIE UX MPEJCTaBUTEINIEH.

24. JlaiiTe XapaKTepUCTUKY KJIACCY THAPOJIA3HI.

25. HanumuTe peakiuy ASUCTBUS JTMIa3bl Ha XKUPBI, IPOTeas3bl Ha OEJIKH, aMUJIa3bl Ha Kpaxmall.
26. [lonsiTue o mpodepMeHTax.

27. IlencuHOTeH M TPUIICMHOTEH BbIPAOATHIBAIOTCS B KJIETKAX CIM3UCTONW 0OOJIOUKH B HEAKTHUB-
HOM popme. [Tox BIusHUEM KaKuX (PaKTOPOB OHU MEPEXOAT B AKTUBHOE COCTOSHUE?

28. Hanummure cxeMy paclleIuIeHus! yIiIeBOA0B, IPOTEUHOB U JIMIUA0B KOpMa MOJ BIMSHUEM
(epMEHTOB NUIIEBAPUTENIBHBIX COKOB B JKEIYJIOYHO-KUIIEYHOM TpPaKTe€ Y MOHO- U TOJHUTa-
CTPUYHBIX )KUBOTHBIX. YKaKUTE POJIb MUKPOOPTaHU3MOB M UX (DEPMEHTOB B 3TOM IIPOLIECCE.

29. ®epMeHTHI B MEAMIIMHE U BETEPUHAPHH.

30. depMeHTHI B 300TEXHUU u OMOTEXHOJIOTHH.

Tema 3 BuraMuHBI M TOPMOHBI

XuMuyeckasi IpupoJia 1 UCTOYHUKH BUTAMUHOB.

Buramus F. IIpupoaHbie HCTOYHUKH, OHOJIOTHYECKAst POJIb U MPU3HAKU TUIIOBUTAMHUHO3A.
O6mue cBoiicTBa 1 6GHOJIOrHYECKasi pojib BUTAMUHOB.

[ToHsITHSI aBUTAMHUHO3bI, TUIIOBUTAMUHO3bI U THIIEPBUTAMUHO3BI.

AHTHBUTAaMUHBI.

Buramun A. Xumuueckas Npupoja U CBOICTBaA.

OcHOBHBIE IPU3HAKY TUIIO- U ABUTAMUHO3a A y MOJIOJHSIKA U B3POCIIBIX )KUBOTHBIX.
ITpuponHble ncTouHUKY BUTaMuHA A. [IpoBuTamMuH A — KApOTUHOUIBL.

VYyacTue BuTaMuHa A B OOMEHE yTIeBOIOB, TUTHUI0B, OCITKOB.

WX kWD =
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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.

4.
43.
44,

45.
46.
47.
48.

49.
50.

. Posib BuTamMuiHa A 1151 3peHusl.

Buramun JI. OcHOBHBIE CBOICTBA U (DYHKIIUU.

XuMu4deckasi mpupoaa U UCTOYHUKH Kanmbiudepona. Cuate3 ButamuuoB J[2 u /I3 B opra-
HU3ME.

[Ipu4nHBI ¥ TIPU3HAKU PAXUTA, OCTEOMAJISILIUN U OCTEOIIOPO3a.

Buramun E. Xumuueckoe cTpoeHue, CBOHCTBA, MPUPOIHBIE HCTOUHUKHU U MOTPEOHOCTD KH-
BOTHBIX B BUTamuHe E.

IIpu3Haky runo- u aBUTaMuHO3a E y )KMBOTHBIX.

Ponb BuTamuna K B cBepThIBAHUU KPOBHU.

AnTtuBuTamunsl K: nukymaposn, canuuuiaoBasi KUCJIOTA.

Butamun B1. [Ipu3Haku rumno- 1 aBUTaMUHO3A.

VYyactue B oOMeHe U KopepMeHTHbIE (PyHKIMHM BUTaMHuHa B1.

Pons Tmamuaniupodocdara (TIID) B nekapOOKCHIMPOBAHUH

nupyBara u oopazoBanuu anetui — KoA.

Butamun B2. [Ipu3naku rumo- 1 aButaMuHo3a. OraBuHOBBIE (PEPMEHTHI.

Ponb u 3nauenue A/l

Buramun B3 (mantoTeHoBas kuciora), Kak coctaBHas 4acth kopepmenta KoA. Poinp are-
T KoA B akTHBalIMK KUPHBIX KUCIOT.

Buramun B35 kak cocraBHas 4yacTh KodepMeHTOB Ouomormdeckoro oxucienus (HAJ,
HALID").

Buramun C. Xumuueckoe cTpoeHue u cBoiicta. [IpupoaHble HCTOYHHUKH, TOTPEOHOCTb.
Yuactue B 00MeHe, THIIO- U aBUTaMHUHO3EI C.

UTo 03HAaYaeT TEPMUH «TOPMOHBI», I/I€ OCYILIECTBIIAECTCS UX CUHTE3?

KakoBa xumuueckast npupoja U Kiaccupukays ropMOHOB?

HazoBuTe ocHOBHBIE OENTKOBBIE TOPMOHBI, TJI€ OHU BBIPAOATHIBAIOTCS?

Kakue ropMoHbI OTHOCSITCSI K TPYIIIIE€ CTEPOUIHBIX TOPMOHOB U I'JIE OHU CUHTE3UPYIOTCS?
[lenTuiHBIE TOPMOHBI U TOPMOHBI ITPOU3BOAHBIE AMUHOKHCIIOT.

B kakux xene3ax oHn 00pa3yroTcs?

KonuyecTBO 1 KOHIIEHTpALUsI OTAEIbHBIX TOPMOHOB B OPIraHU3ME U BpeMs UX JACHCTBUA.
[ToHsiTHE O MYCKOBBIX TOPMOHAX W FOPMOHAX UCIIOJIHUTESX.

YTo U3BECTHO O MEXAHU3ME AECUCTBUSI TOPMOHOB?

["opmonbl nepeaneit nonu runodusa (anenorunodus). [Ipupona u Ouonornyeckoe necTeue
COMAaTOTPOIMHA.

Ponb nponakTuHa, GoMIMTPONNHA, JTIOTEOTPONHMHA, TUPEOTPOIIMHA, KOPTUKOTPOIIMHA, MeJa-
HOTPOIIHHA.

["'opmoHBI 3anHel A0au runodusza, XuMU4eckasl mpupoja U OMOJIOrnYecKoe JecTBre Ba3o-
IIPECCHHA, OKCUTOLIMHA.

["opMOHBI IIUTOBUIHOM *kele3bl (TupeouiHbie). Ponb 1 3HaueHue Hofa.

['unodyHkIus (KpeTUHU3M, SHAEMUYECKUN 300) U runepdyHkims (0azeqoBa 00Je3Hb) M-
TOBHJTHOM 7KEJIE3BI.

["OpMOHBI TOKETYJOUHOM Kene3bl (MHCYJIHH, TIIIOKaroH, TUMOKanH) U UX IPUPO/Ia.
MexaHu3M 1eHCTBUS MHCYJIMHA U [JIIOKaroHa Ha yIeBOJIHbII 0OMEH.

.Caxapnbiif 1uabet. buonorudekas pons uHcynuHa. [IpumMeHeHre B MEAUIIMHE U BETEpUHA-
pun.

AHIpOTeHbl, XUMHYECKast IPUPOJIa, ONOCHHTE3.

buonoruueckas posib aHIPOTre€HOB U UX IPUMEHEHHE B dKUBOTHOBO/ICTBE.

["opMOHBI IMYHUKOB. L[UKINYHOCTH OMOCHHTE3a S3CTPOT€HOB.

buonoruueckoe neiicTBue ropMOHOB SIMYHUKOB. [IpMeHeHne UX CUHTETHYECKUX aHaJIOroB
B )KMBOTHOBOJICTBE U BETEPUHAPHON MEAUIINHE.

["'opMoOH xenToro Tena SMYHUKA U €r0 poJib B OpraHU3Me CaMoK.

CrepouiHble TOPMOHBI HAJIIOYEYHUKOB U X Y4acTUe U BIMsHUE HAa OOMEH BEIIEeCTB.



51. AapeHanvH ¥ HOpaJpeHAINH, IEUCTBUE X HA OOMEHHBIC TIPOIIECCHI, CEPACUHO-COCYTUCTYIO
CUCTEMY.

52. IlonsTue o ropMoHouAaX (IapaTropMoHax).

53. buocuHTE3 NPOCTOrIaHIMHOB U UX OMOJIOTMYECKOE JIEHCTBUE.

54. 'opMOHOUIBI KETYTOUYHO-KHUIIIEYHOTO TPAKTA.

55. Heiiporopmonsi: TUCTaMUH, CEpOTOHMH, ALIETUIIXOJIVH.

Tema 4. OOMeH BelecTB M JHEPIrUu

Cxema apixarenpHoO# 1ienu. PacckasaTe MeXaHU3M JEHCTBUS U 3HAUCHUE.

buonoruueckoe oKuCIIeHUE TIIOKO3bl: 3HAYEHHUE U NIOCIIEA0BATENbHOCTD PEAKIIMM.

Oransl riukon3a. epMeHThl, y4aCTBYIOUIUE B PEAKLIUSX.

Jatb onpenenenue merabonusma. [IpuBeanre mpumepsl.

Hatb onpenenenue anabonusma. [IpuBeaure npumepsl.

Jatb onpenenenue karabonusma. [IpuBenure npumepsl.

Jatb onpenenenue rivkorenesa. B uem ero Ouonoruueckas pons? [lepeuncnute GpakTopsl,
BJIMSIIOLIME HA ATalbl CUHTE3a U [IEPEUUCIIUTE CTAIUN.

8. UYto Ha3pIBaeTcs rioKoHeoreHe3oM? [lepeuncnyte OCHOBHbIE HCTOYHUKH B OpPraHU3Me IS
HEro.

9. OO003Ha4YbTE OCHOBHBIE ITyTH MOCTYIIJICHUS U PACXOI0BaHUS TIIIOKO3bI B OPraHU3ME.

10. OOBACHUTH MEXaHU3M OKHCIUTEIHHOTO (ochoprimpoBanus. B yem ero pusmonornyeckoe
3HAYEHHE U I 3TOT NPOLECC TPOUCXOAUT?

11. O06BsacHUTS MeXaHU3M cyOcTpaTHOTO (pocoprnupoBanus. B uem ero ¢usznonornyeckoe
3HAUYEHHE U I 3TOT NPOLECC TPOUCXOAUT?

12. Peakiiuu OKHCIUTEIBHOTO JIeKapOOKCIIIMpoBanus mupysara. CocTaB My IbTH(PEPMEHTHOTO
KOMILJIEKCA U KOHEUHBIN IPOIYKT 3TOU PEaKLIMH.

13. Iukn TprukapOOHOBBIX KHCIIOT. DTaIlbl, UX YYACTHUKH U YHEPreTHISCKUM dP(DEKT.

14. ®uzuonoruueckas posb [[TK.

15. Bo3moskHble npuunHbl HapyeHus B padore LITK u ux nocnencraus.

16. OcHoBHbIe mnacTuuecku 3HauuMble cyoctaTsl B LITK u myTu ux ganpHeiinero pacxoaoBa-
HUS.

17. Hannmure nukianueckue GopMbl ppyKTO3bl, FagakTo3bl, MAHHO3bI U TIIIOKO3bI, 00pa3yomu-
ecsl B )KUBBIX CHCTEMaX.

18. Kakoii ¢pepmenT padotaeT B peakuuu ¢pochopuarpoBaHus ranakro3sl? 3amnucarb ypaBHEHHE
peakuuu.

19. 3anucats peakuuro GochopunupoBanus Gpykro3o — 6 — pocdaTa, HAYIIYIO B OAHOM U3
ATAIoB IIMKOJIN3a.

20. ITenTo30 (ochaTHBIN MyTh OKUCIEHHS YTIAEBOJAO0B. AIIOTOMUYECKOE OKUCIIEHUE IIIIOKO3bI.
Oco0eHHOCTH TPOXOKACHUS U €r0 3HaUEHHE.

21. Bupl 6poskeHus yIrieBoJ0B y *KBauHBIX )KUBOTHBIX. 3alKcaTh YpaBHEHUS peakifii, Ha3BaTh
MOJTyYHBILIMECS BEIIECTBA.

22. Kakue ycnoBus HE0OXOIUMBI AJIsi ONTUMAIBHON paboThl pepMEeHTa aMHIIa3bl. Y KaXKUTe OC-
HOBHBIE MECTA HaXOXJACHUS €T0 B OpraHU3Me.

23. Paznuuue B peakuusax pochopuarpoBaHus TIFOKO3bI, BCTyHAIOIIEH B IIUKOIN3 U TIHKOTe-
HE3.

24. YcnoBus peakiyy MpeBpallieHus nupyBaTa B jJaktar. Kakoi ¢epMeHT cnocoOCTBYyeT nepe-
BOJly MOJIOYHOM KHCIIOTBI B TUPOBUHOTPATHYIO?

25. DHepretrueckuii 3 ekt aHadpOOHOTO MIMKOIN3A U TIIMKOTeHOIN3A.

26. 'OpMOHBI — peTyJIATOPHI YIIIEBOJHOTO OOMEHa B opranusMe. [lepeuncnure Makposprude-
CKHE BeIeCTBA, 00pazyIoIIHUecs PU OKUCIEHUH TITIOKO3BI.

27. DHepreTuka a3poOHOT0 OKUCIEHHUS TIIOKO3bIL. [lepeuncauTe BemecTBa - mpoIyKThl OKUCIIE-
HUS YIJIEBOJOB, UMEIOIIHUE MJIACTUYECKOE 3HAYCHHE IS IPYTHX OOMEHHBIX MPOLIECCOB.

NoUnhA LD =



28. Hanumure ypaBHeHHS peakiuii 00pa3oBaHus T1tok030 — 1 — pocdara u rimroko3o — 6 —
docdara U3 rIIFOKO3HI.

29. Dranbl pacleIUIeHUs YTICBOIOB Y KBAUHbBIX KUBOTHbIX.

30. Drarbl pacueneHus yrieBoJ0B Y HEKBAUHbIX )KUBOTHBIX.

31. OCHOBHBIE ATaIbI TJIMKOTCHE3A.

Tema 5 Kuposoii 00MeH

1. IlpocTtble MUNUABL: KUPHBIE KUCIOTHI, HEUTPAJIbHBIE XKUPbI, BOCKA, CTEPOUAbl. XUMUUYECKUN
COCTaB, CTpoeHue, (YHKIIMH in Vivo.

2. CnoxHble JTUNHJBL TIUKOIUIHUABL, (hochomunuabl. XMMHUYECKUI cOCTaB, CTpoeHue, QyHK-
MU 1n Vivo.

BuomemOpansl, nx cTpoeHue U (HYHKIHUU B )KUBOH KIIETKE.

Pacnian xupoB u xkupHbIX KUciIoT B JKKT MOHOracTpuyHbIX KUBOTHBIX.

Cunre3 HelTpanpHbIX kupoB U B)KK B opranusme )KuBOTHBIX U YEJIOBEKA.

Cunre3 cnoxHbix xkupoB 1 BXKK B opranusme )XMBOTHBIX U YEIOBEKA.

OyHKIMH BOJBI in Vivo. BoHBIN OOMEH U €ro peryJsius.

MunepanbHblit 00MeH. DyHKIIMM MUKPO3JIEMEHTOB B Opranu3me. Pojib Makpo31eMeHTOB.

. IlepeBapuBanue nunuaos u aunouaoB kopma B XKKT y moauractpuyHbIX )KHBOTHBIX.

10. Xumuueckuit cocTaB xerdu, €€ posib B IepeBapUBAHUU JINITU/IOB.

11. Cynp6a rmunepuna u BXXKK nununos kopma B opranusme.

12. KonuuecTBo U BUJBI PE3€PBHBIX KUPOB B OPraHU3ME )KUBOTHOT'O, UX POJIb B OPraHU3ME.

13. Vicionb30oBaHUE U ITyTH OKUCIICHUS [NIMLIEPUHA B OpraHU3Me )KMBOTHOTO.

14. B — okMCIIeHHE )KUPHBIX KUCIIOT HA IPUMEPE KalpoOHOBOM, MaJIbMUTUHOBOM U CTEapUHOBOI.
15. DOHepreTrka okucieHus kUpHbIX KucioT 10 CO2 u H2O Ha npumepax KanpoHOBOM, NalbMHU-
TUHOBOM U CTEapUHOBOM.

16. O6pa3zoBaHre KETOHOBBIX TeJ. [[pUUMHBI pa3BUTHA KET03a Y JKUBOTHBIX, MEPHI MPO(UITAKTH-
KH.

17. CuHTe3 XonecTeprHa 1 ero UCIoiIb30BaHUE B OPraHU3MeE I CUHTE3a BaXKHEUILIUX COeIUHE-
HU.

000 N o U A W

Tema 6. beakoBblit 00MeH

CrpykTtypa 0€TKOBON MOJIEKYJIBI.

Knaccugukarus 0enxos.

®U3NKO — XUMUYECKHE CBOICTBA OEIKOB.

[TonHOLIEHHBIE U HETIONHOLIEHHBIEe OenKu. COCTaB U IPUMEPHI.

[TepeBapuBaHue OEIKOB B )KEIyI0YHO — KHILIEYHOM TPAKTE KUBOTHBIX.

[Tepexon nemncuHa B MENCUH TPUIICUHOTEHA B TPUIICHH, IENTUAA3BL. Y CIIOBUS IS TIPOXOXK-

JIEHUS 3TUX peaklUid, MECTO 3TUX MEPEX0J0B U YCIOBUS AJIsi MAaKCUMaIbHON aKTUBHOCTH

3TUX (PEPMEHTOB.

7. OCOoOEHHOCTH ISl paclIeryieHUs! OETIKOB B JKEITyI0YHO —KHUILIEYHOM TPAKTE KBAUHbBIX KHU-
BOTHBIX.

8. T'mumnoctublit pacnaa 6enkoB B XKKT KuBOTHBIX.

9. buoxumuueckue myTH 00e3BpeKMBaHUS TOKCUHOB, oOpasytromuxcs B XXKT npu pacnaze
0O€JIKOB 1O aMHUHOKHCIIOT.

10. OcHOBHBIE (hepMEHTATUBHbIE PEAKIIMY PEBPALLICHUS] AMUHOKUCIIOT B OpraHU3Me.

11. Baxxabpie MeTaOOIUTHI, CBasI3bIBAIOIINE YTIICBOIHBIN, OCTTKOBBIN U KUPOBON OOMEH.

12. Ilytu oGe3BpexxuBanust NH; B oprannzme. OpHUTHHOBBIN ITHKII.

13. CtpykTypa u pyHKIIMU OEITKOB pa3IMUHbIX TKaHeH. benku kpoBu, MOJIOKA, MBITIIEYHON TKa-
HU, MOJIO3MBA.

AN o e

3.1.2. MeTroguyeckue MaTepuabl



VYcnoBus U mOpsiAOK MPOBEACHUS ONMPOCOB M KOJUIOKBUYMOB AaHbl B [Ipunoxenuu Ne 2 k
nosiokeHuto I1B/I-07 «O mpoBeneHnN TEKyLIEro KOHTPOJS YCIEBAEMOCTH M NMPOMEXYTOUHOU
aTTecTaluy 00y4aroIIUXCsI.

BanbHO-peliTHHrOBasi OleHKA 3HAHMN O0Y4YaIOIIMXCH COCTABJIEHA B COOTBETCTBUM C
I[IBA-07 «O mpoBeaeHUH TEKYLIEro KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOUHOW aTTECTalUH
obyuatomuxcs» GI'BOY BIIO «MBanosckas '[CXA umenn akanemuka J[.K.bemnsieBay.

Texkymmii KOHTPOJIb:

B Teuenue cemecTpa CTyAEHT MHIMBHIYaJbHO, WM B TPYIIIE BHINOJHAET pabOTy Haj
BBIOpaHHBIMU TeMaMH pedepaToB. 110 Mepe BBINOIHEHUsT PadOThI MPOBOJATCS KOHCYJIBTAIIH C
IpernojiaBaTeseM, OCyLECTBIsAeTCS NoJ00p MaTepuana, TOTOBUTCS AOKIAaA M Ipe3eHTalus. 3a
IPOJICTaHHYI0 pabOTy CTYJACHT MOXKET IOJYYUTh JOMOJHUTEIbHBIE PEUTHHIOBBIC OaJlIbl MaK-
cumanbHO — 10 3a TekeT U Marepuan pedepara, U 5 — 3a MOATOTOBIEHHBIN JOKIIAA IO TEME pe-
¢epata. B Teuenne cemectpa cTyIeHTHl pabOTAIOT COTVIACHO IpadUKy MPOXOKACHUS JUCIUTLIH-
HBl WJIX TEMaTU4YECKOMY IUIaHY, I'Zle KaKJ10€ 3aHATHE OLICHUBAETCS B ONPEAEICHHOE KOJIUYECTBO
0asuIoB.

Kpurtepun u nokasareyiu, HCnojb3yeMble IPH OlleHMBaAHUU YueOHOTr0 pedepara

Kpurepun [Tokazarenu

-aKTyaJbHOCTh POOIIEMBI u TEMBI;
- HOBHM3HA M CaMOCTOSITEIbHOCTh B IOCTAHOBKE MPOOJIEMBI, B
(GOpMYyJIMPOBAaHUH HOBOTO ITOAXO0Jia BBIOPAHHOTO ISl aHAIIM3a
poOJIEMBI;

- HaJM4YMue aBTOPCKOHN IO3WIIMH, CAMOCTOSITEILHOCTH CYyXKIIe-
HUIA.

1.HoBu3Ha pedepupyemoro
TEKCTa
Makc. - 2 bania

- COOTBETCTBHE COJEpKaHHWs TeMe U IUIaHy pedepara;
- MIOJIHOTA U TIyOWHA PacKPBITHUS OCHOBHBIX NMOHATUN Mpobiie-

MBbI;
2. CreneHb  packpelTus| .

- yMeHue paboTaTh C JIUTEpaTypoH, CHUCTEeMaTU3UPOBaTh U
CYILIHOCTHU poOIeMbI .

CTPYKTYPHPOBAThH U3JIaraeMpIi MaTepua;

Makc. - 2 bania
- yMeHHe 000011aTh, COMOCTABIATh PA3IUYHbIe TOUYKH 3PEHUS

[0 paccMaTpUBAEMOMY BOIIPOCY, apIYMEHTHUPOBATH OCHOBHbIE
IOJIO’KEHUS U BBIBOJBI.

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

UCTOYHUKOB HMH(OPMALIMU |- IPUBJICUEHHE K apryMEeHTaluu MO0 TeMaTuke pedepara Ho-
Makec. - 3 Oama BeHIIMX paboT mo mpobieme (KypHajbHble IMyOIMKaIUH, Ma-
Tepranbl COOPHUKOB HAYYHBIX TPYIOB M T.J.).

- TpaBWIbHOE O(OPMIICHHE CCBIJIOK Ha UCIIONB3YEMYIO JINTe-
parypy;

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

- cobmoxeHue  TpeboBaHMMl K  0o0vemy  pedepara;
- KyJbTypa o(hOpMIICHUS: BBIZICTICHHE a03a1IeB.

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

Makec. - 2 6amia

- OTCYTCTBUC OP(I)OFpa(I)I/I‘{CCKI/IX N CUHTAKCHYCCKHUX OI_I_II/I6OK,
CTUIINCTUYCCKUX HOFpGHIHOCTGﬁ;
- OTCYTCTBHUC OIICYATOK, COKpaI_I_IeHI/Iﬁ CJIOB.




I'padux npoxo:kaeHuss TMCUMILIUHBI « Buosiornueckasi XumMush» Uil CTYJAEHTOB 2 Kypca
(daxkyabTeTa BeTepHHAPHOI MeIMIMHBI 1 OMOTEXHOJIOTHH B })KHBOTHOBO/ICTBE
HanpasJieHust noAroroBky 19.03.03 IIpoaykTel NMTAHKUSA )KHBOTHOIO PO CXOKICHUS

Jara KomnuuectBo ya-
poBe- Tema 3ansaTHS COB, popMa 3aHs-
JICHUS TUsA
1 menens | 3HaueHne OMOXMMHUHU JUIS CEIBCKOTO Xo3siiicTBa. benkw. | 2 waca, imabopa-
XapaKTepuCTUKa CTPYKTYPHl OCITKOBBIX MOJEKYJ. XHUMHU- | TOPHO-
YEeCKUE CBOWCTBA. IIPaKTUYECKOE
Maxkcumanvroe konuuecmeo 6ain0e — 2 3aHSTHE
2 wenens | Ctpoenune OenkoB. L[BerHble peaknuu Ha Oenku. Kauwe- | 2 yaca, mabopa-
CTBEHHBIE pEaKIMM Ha Cil0KHbIe Oenku. Crocodbl ocaxje- | TOPHO-
Hus OenkoB. Makcumanvroe Konuuecmeo 6annoe — 2 IIPAKTUYECKOE
3aHATHE
3 menens | ButamuHbl 1 BUTAaMUHONIOAO0HBIC BemiecTBa. Makcumanb- | 2 9acoB, 1abopa-
Hoe Koauuecmeo 6annog — 2 TOPHO-
IIPaKTUYECKOE
3aHsTHE
4 nenens | KauectBeHHble peakuuu Ha BUTaMuHbl. KosnmdecTBeHHoe | 2 yaca, 1abopa-
oIpeJieJIeHue BUTAMUHOB B KOpMax. Maxkcumanvroe Koau- | TOPHO-
uecmeo banios —2 MPaKTUYECKOE
3aHsTHE
5 Hepens | Xumuueckas npupona gepmentoB. CTpoeHue, akTUBHBIN | 2 yaca, j1abopa-
LIEHTP, AUIOCTEPUYECKUN LEeHTp. BimsHue pa3auyHbIX | TOPHO-
(bakTOpOB Ha JeATENbHOCTH (epMeHTOB. lcciemoBaHue | MpakTUYECKOE
aKTUBHOCTH aMMJIa3bl. Makcumanvroe Koauuecmeo 6anios | 3aHsTHE
-3
6 Henenst | KauecTBeHHOE M KOJNIMYECTBEHHOE ompeseneHue (epMmeH- | 2 yaca, jabopa-
TOB B OMOJIOTMYECKUX 00BEKTax. MakcumanvHoe Koauue- | TOPHO-
cmeo bannog — 2 MIPaKTUYECKOE
3aHSTHE
7 nenens | I'opmonsl. MIX ponb B oOMeHe BemiecTB. MexaHusMm Jeil- | 2 vaca, Jsabopa-
CTBHsI TOPMOHOB. MakcumanvHoe Konuuecmeo 6annog —3 | TOPHO-
MPAaKTUYECKOe
3aHATHE
8 Henenst | Metojbl onpesneneHust ropMoHoB. KauecTBeHHble peakuuu | 2 yaca, Jjabopa-
Ha MHCYJIMH W aJpeHaluH. MakcumanbHoe Koauyecmeo | TOPHO-
oannos - 2 MIPaKTHYECKOe
3aHsTHE
9 Henenst | OOMeH BeIECTB W SHEPrHMM B opraHu3me. MetabonmusMm. | 2 yaca, mabopa-
buonoruueckoe oxucinenue. OKHUCIEHUE, CONPSIKEHHOE C | TOPHO-
bochopunupoBanuem. IIPaKTUYECKOE
Maxkcumanvroe konuuecmeo 6anios — 3 3aHSATHE
10 vene- | O6meH yrieBoaoB. [ mukomu3. A3poOHBIN MyTh OKUCIICHHS | 2 dYaca, Jjabopa-




s yIJIEBOAOB. DHEPreTUYecKuil OamaHc a’poOHOTO W aHad’- | TOPHO-
POOGHOTO OKHCIICHHUS YTJIEBOJIOB. MPaKTUYECKOE
Maxkcumanvroe konuuecmeo 6annos — 3 3aHSTHE
11 Hene- | AHa’poOHBIM TIMKOIM3 B MbIeyHOM TkaHu. OOHapyke- | 2 4yaca, jabopa-
s HUE MOJIOYHOM KHUCJIOTHI B MBIIICYHON TKaHU. Makcumanb- | TOPHO-
Hoe Kou4ecmaso 6annos - 2 MPAKTHYECKOe
3aHSTHE
12 nene- | O6Men sunuaoB. buonormueckoe 3HaYeHWE JMMUIOB. | 2 Yaca, Jiabopa-
i [TpomexyTouHblii 0OMEH JIMIUAOB B TKaHIX. Makcumanb- | TOPHO-
Hoe Koauuecmso 0aunos — 3 IIPaKTUYECKOE
3aHATHE
13 nene- | XuMu4eckuid coctaB KpoBH. benku, yriaeBoasl, aunuael ¥ | 2 4Yaca, Jjgabopa-
s Jpyrue OpraHM4ecKHe BEeIecTBa KPOBU. TOpPHO-
Makcumanvroe konruvecmao o6annog — 2 MPAKTUYECKOe
3aHATHE
14 nene- | OnpenencHue MOYEBUHBI B CHIBOPOTKE KpPOBM W Moue. | 2 dyaca, Jjabopa-
as Omnpenenenue copepxkaHusi KpeaTUHUHA B Moue. OOHapy- | TOpHO-
KEHWE MOYEBOW KHCIIOTHI MPH TMOMOIIM MYPEKCHIHOW | MPAKTUYECKOE
npoOsl. OmpeneneHre KOHLEHTpaluu OWinupyOuHa B ChI- | 3aHSTHE
BOPOTKE KPOBU. MakcumanvHoe Koauuecmeao 06anios- 2
15 nene- | Ompenenenue JakTO3bl B MOJIOKE MOJIOMETPUYECKHM Me- | 2 yaca, Jiabopa-
s TooM. OmnpesiesieHne MacCOBOM J10JIM KaJIbLIUs KOIUIEKCO- | TOPHO-
HOMETpUYecKUM MeTofoM. OmnpenencHue 0y(dhepHOl eMKO- | TPAKTHIECKOe
cTu Mosioka. OmpezneneHue B MOJIOKE KOHCEPBUPYIOIIMX | 3aHATHE
BellecTB. Makcumanvruoe Koauuecmeo 06annos — 2
16 nene- | O6Men OenkoB. OcoOEHHOCTH MpeBpalleHuil asorconxep- | 1 yaca, mabopa-
s KAIllUX BEIIECTB Y KBayHBbIX. OPHUTHHOBBIM IUKI MO4Ye- | TOPHO-
BUHOOOpa30BaHUs MPaKTUYECKOE
Maxcumanvroe koruvecmao 6annos — 3 3aHSTHE
17 nene- | CoctaB U CBOMCTBAa KOCTHOW TKaHM y >XKMBOTHBIX. Komma- | 1 waca, mnabopa-
s red. OmnactuH. Ilporeornukansl. Mykononucaxapuisl. | TOPHO-
Maxkcumanvroe koruvecmeo d6annog — 2 MIPaKTUYECKOE
3aHATHE
Hroro 30 gacos
Cymma Tekymiero peitunra 40 6annos.

HTorosas arrecTtauus — dK3aMeH oreauBaercd B 40 6aninos.

[To pe3ynpTaTam paOOTHl B TEYEHHE BCETO CEMECTpPA, MOCEIIEHHUE JIEKIIH,
pPaTOpHO — MPAKTUYECKUX 3aHATHUSX MPErojaaBareib BIpaBe J00AaBUTh K TEKYIIEMY PEUTHUHTY

npeMualibHbIe (MPU30BbIE) — MAKCUMAIIBHO 5 6a108.

3a HeOpexHoe odopMieHHe, HECBOEBPEMEHHYIO €AYy OT4YeTa TeKVIINe PEeHTHHIOBbIE

aKTUBHOCTH Ha JIa0o-

0aJ1J1bI HE HAYNCIAIOTCH

HroroBas arrectarus — dK3aMeH orleHuBaeTcs B 40 6ayos.
Cymmapwnsrit peirtuar = 40 +15 +5 +40 = 100 BAJUJIOB




Kpurtepnu onieHKH KOJLLIOKBHYMa
«OTJIMYHO», BBICOKHH YPOBEHb

O6yanOHIHI>'ICH IMOKas3aJl IpOYHBIC 3HAHUSA OCHOBHBIX MTOJIOKESHHUH T10 TEME KOJIJIOKBUYMA B
paMKax paszaciia yqe6H0171 JUCHUIINIMHBI, YMCHHUE CaMOCTOATCIIBHO PEIIATh IMPAKTUYCCKUE 3a7a-
qu, ACJ1aThb 000CHOBAHHBIE BBIBOJbI.

«xopouio», NOBBINIEHHbIH YPOBE€HL

OOyuaromuiicsi MoKa3an MPOYHbIC 3HAHUS OCHOBHBIX MOJIOKEHUH MO TeMe KOJUIOKBHYMa B
pamKax paszena yueOHOM AMCHUILIMHBI, YMEHHE CaMOCTOSITENIbHO PelllaTh KOHKPETHbIE IIPAKTH-
YecKHUe 3a7auu, IpeIyCMOTPEHHbIE paboueil IporpaMMoi, OpPUEHTUPOBATHCSA B PEKOMEHI0BaH-
HOM CIIpaBOYHOM JUTEpaType, yMEET NPaBUIbLHO apryMEHTUPOBATh MOTYYECHHBIE PE3ybTaThI.

«Y/10BJIETBOPHUTEJIHLHO», IOPOTOBbIil YPOBEHb

OOyuaromnuiics moKa3ajl 3HaHHE OCHOBHBIX IMOJIOKEHHUI TEMBI B MPEIETax COOTBETCTBY-
IOLIET0 pasjena yuyeOHOW TUCIUIUIMHBI, YMEHHE MOJIYYUTh C MOMOINBIO MpernojaaBareis mpa-
BUJIbHOE PEIICHNE KOHKPETHOW NMPAaKTUYECKON 3aa4i U3 YUCIIA PEAYCMOTPEHHBIX B TEME, 3Ha-
KOMCTBO C PEKOMEHIOBaHHOW yueOHOM JIUTepaTypou.

Kpurtepuu oneHnBaHus YCTHOIO 0TBETa HA MPAKTHYECKOM 3aHATHH, CEMUHAape

Pa3BepHyTHIi OTBET CTy/IEHTA JOJDKEH MPEICTABISATE COO0M CBSI3HOE, IOTHUECKH TTOCIIe-
JIOBaTeJIbHOE COOOIICHNE Ha 3aJaHHYIO TEMY, [T0Ka3bIBaTh €r0 YMEHHUE IPUMEHATH OIpe/ielie-
HUS, IPaBHJIa B KOHKPETHBIX CIyYasiX.

Kpurepuu onieHuBaHus:

1) NOMIHOTY M PaBUIIBLHOCTh OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMAaHUS U3y4YEHHOI0;

3) s13pIKOBOE O(OPMIICHHE OTBETA.

OneHka «5» cTaBUTCS, €CIU:

1) cTyeHT MONHO U3NIaraeT MaTepual, 1aeT MPaBIIILHOE ONPEIEICHNE OCHOBHBIX TTOH -
THH;

2) oOHapy>XMBaeT MOHUMAHUE MaTepualia, MOXKET 00OOCHOBATH CBOM CY)KJICHHS, ITPUMe-
HUTb 3HAHMA Ha IPAKTHUKE, IPUBECTH HEOOXOIUMBIE IPUMEPHI HE TOJIKO U3 y4eOHMKa, HO U ca-
MOCTOSITEJIBHO COCTaBJICHHBIE;

3) u3naraet MaTepua Mocjie0BaTeIbHO U MIPABUIIBHO C TOYKU 3pEHUS HOPM JIUTEPATyp-
HOTO SI3bIKA.

«4» — CTyJIeHT J1aeT OTBET, yJIOBJIETBOPSIOIIUI TEM ke TpeOOBAHUAM, UTO U JJI1 OTMETKH
«5», HO nomyckaeT 1-2 omuOKH, KOTOpBIE caM e HUCIpaBisieT, U 1—2 Hepodera B MOCIENOBa-
TEJILHOCTHU U A3BIKOBOM O()OPMIIEHUU U3J1araeéMoro.

«3» — cTyIGHT OOHapYy>KMBAET 3HAHWE U TTOHMMAaHUE OCHOBHBIX IMOJIOKEHUM JTAHHOUW Te-
MBI, HO:

1) m3maraer Marepuan HEMOJIHO M JOMYCKAeT HETOYHOCTH B OTIPENEICHUH TOHITHN WU
(bopMyIMpPOBKE MPaBUI;

2) He yMeeT JOCTaTOYHO IIIy0OKO U J0Ka3aTeIbHO 00OCHOBATh CBOM CY’KICHHS U IIpUBeE-
CTH CBOM ITPUMEPHI;

3) u3naraet MaTepHall HeTOCIe0BaTEIbHO U JOITYCKAeT OMMOKHU B SI3BIKOBOM Oopmite-
HUH U3J71araeMoro.

Onenka «2» CTaBUTCS, €CIU CTYJEHT OOHapyXKHBaeT He3HaHHe OOoJIbIIEH 4acTH COOTBET-
CTBYIOIIIETO BOIPOCA, JIOMyCKaeT OMIMOKU B (YOPMYTUPOBKE ONMpPEENCHUIH U MPaBUJII, UCKAXKaI0-
M€ X CMBICII, OECTIOPSAI0YHO U HEYBEpEeHHO Hu3naraet matepuan. OleHKa «2)» oTMe4aeT TaKue
HE/IOCTAaTKU B TOJTOTOBKE, KOTOPBIE SIBJISIOTCS CEPbE3HBIM MPEMSITCTBUEM K YCIEITHOMY OBJIa-
JEHUIO TOCTIEAYIONUM MaTepHaIoM.



3.2. B pa0oyeil mporpaMme NpPOXO0:KIAE€HUS] TUCUUIIMHBI «OHOJIOTHYECKAsi XMMUSD)
NMPeIyCMOTPEHO BhINOJHEHHE J1a00PATOPHBIX PadoT MO TeMaM:

3.2.1. JIaGoparopnas padora Ne 1 «CTPOEHHUE Y CBOMCTBA BEJKOB»
1. I]Jeemnoie peakyuu na 6e1Ku U AMUHOKUCTIOMbL

3HaueHUE [[BETHBIX PEAKIUH COCTOUT B TOM, YTO OHHU JAIOT BO3MOXXHOCTh OOHAPYKUTH MPUCYT-
cTBUE Oesika B OMOJIOTMYECKUX KUAKOCTSIX, PACTBOPaX U yCTaHOBUTH MPUCYTCTBUE B HEM HEKO-
TOPBIX aMUHOKHUCIOT. Py IIBETHBIX pEaKIHii MPUCYI HE TOJBKO OeNKaMm, HO U JPYTHM BEIlle-
CTBaM, Hanpumep, (HheHo1, 1o J00HO TUPO3UHY, JaeT PO30BO-KPACHOE OKPAILIMBAHUE C PEaKTHBOM
MusioHa, TO3TOMY HEJOCTATOYHO MPOBEICHHS KaKOW-TNO0 OAHON peakiuu sl yCTaHOBJICHUS
Hanuyus Oenka.
CyIIecTBYIOT JBa THUIIA [[BETHBIX PEAKIIHIA:
1) ynusepcanvuvie — OuyperoBas (Ha Bce O€IKM) M HUHTUAPUHOBAS (HA BCE O.-aMHUHOKHCIIOTHI U
Oenkn),
2) cneyughuueckue — TONBKO Ha OINpE/IEICHHbIE AMUHOKHUCIIOTHI B COCTaBe Oelika UM B PacTBO-
pax OTIENBbHBIX aMUHOKHUCIIOT, Hampumep, peakuus Dois (Ha aMUHOKHUCIOTHI, COACpXKAIne
cnabo CBsI3aHHYIO cepy), peakius MuioHa (Ha Tupo3uH), peakius Cakaryuu (Ha apruHUH) U
zp.

[lepen mpoBeneHHEM IIBETHBIX peakUil Ha OEJIKW U aMUHOKHCIOTHl HEOOXOAUMO COCTa-
BUTH CJICTYIONIYIO TaOIHUITy.

HBeTHLIe PCAKIUH HA 0eJKkn (Ka‘leCTBeHHLIe pealcmm)

Homep | Ha3Banue | PeaxkTuBsl, ypaBHeHus peakiuii | HaGmionenus YUTo OTKpHIBAET
ONbITa | peakuuu JTaHHAsi peaKius.

YHuBepcajabHble peakiud Ha 0eJIKH
1 Oonapysicenue 6 6enkax nenmuoHslx ceaszeil (buypemosan peakyus).
buyperoByio peakuuio Jal0T Bce COCTUHEHHS, COJEpIKallie B MOJEKyJe ABE U OObIle ABYX
OJIM3KOPACTIONIOKECHHBIX TETITHIHBIX CBSI3EH.
Peaxkmuevri: NaOH — 10 %-ii pacmeop, CuSO4 — 1 %-u pacmeop.
Qbopyooeanue: wmamue ¢ nNpooUpKamu, NUNEMKU.
Xumusm peaxyuu: JlneHodabHbIE GOPMBI NENTUIAHBIX CBsA3eH 00pa3yloT KOMIUIEKCHOE COETUHE-
HUE C THAPOOKHCHIO MEIHM, B KOTOPOM KOBAJECHTHBIE CBS3M OOpa30BaHBI 3a CYET BOJOPOJA
€HOJIBHOT'O THJIPOKCUIIA, a KOOPIUHAIIMOHHAS — 3@ CYET 3JIEKTPOHHBIX Map aTOMOB a30Ta UMHH-
HBIX TPYIIIL.

R R4 Ro

=N —CH—C =N —CH—C =N —CH—
1

(@] .
on > :C” (|DH
=N =c| —cle—N =cC —(|3H—N =Cc —
R4 Rs

Xoa paboThl: B MpoOUpKYy HanmuTh 1mi pactBopa Oenka, 1-2 mu 10% NaOH u 1-2 xamuum pac-
TBOpa cepHokucioi meau (1%). [Ipu B36anThIBaHNM MOSIBIIsIETCS (PUOJIETOBOE OKPALIIMBAHHUE.

2. Hunzuopunoeasa peakyus na 6enku u npupoonvle & - AMUHOKUCIOMbl
HunrunpunoBasi peakuusi siBISE€TCS YHUBEPCAJIbHOM peakiueld Ha BCE aMUHOKHUCIOTHI, UMEIO-
[IUE TPYTITY B O-TIOJI0KEHUH.

Peaxkmuenl: 0,5 %-1i pacmgop HuHeUOPUHA.

Xumusm peakyuu.




R (@] R
| | H | || H
HZN_C —H * - = C—H + + NH3 + COZ
. | o
COOH | o |
a-AMUHO HUHCUOPUH anvoecud - 60CCMAHOBICHHAA
Kucioma Gopma nuneuopuna

Xoa paboThl: K 5 KarisiM HCCIIEyeMOTo pacTBopa Oenka mobasisem S5 kamenb 0,1% BomHOTO
pacTBopa HUHTHApWHA U KUnATUM 1-2 muH. [losBiseTcss po30BO-(PHUONIETOBOE WM CHHE-
¢duoneroBoe okpammBanue. [Ipu crossHum pacTBop cuHeeT. OKpalIuBaHWE YKa3bIBaeT HA HAJIH-

YH1E O - aMUHOTPYIIIIHIL.

3. Kcanmenpomeunogan peakyus na yukiuueckue amMuHOKUCI0Mbl
Ota peakuus OCHOBaHAa Ha 0Opa30BaHUU HUTPONPOU3BOJHBIX ApOMATHYECKUX aMHHO-
KUACIOT ((heHUIIaIaHuH, TAPO3UH, TPUNTO(DAH).
Peaxmuevi: HNOj kony., NaOH — 20 %-1i pacmeop.
Xumuszm peaxyuu:

OH OH o)
o)
N/ N/ONa
X ZERS
-H,0 o) o)
+ HNO; —2 +NaOH
|
CH>—=CH CH, H,
COOH H,N— CH—COOH HoN— CH—COOH
Mupo3uH HUMPONPOU3BOOHOE MU~ XUHOUOHOE npoussooHoe
PO3UHA Jicenimoco yeema OpPaHIHCeBo-IHCceNnoco ysema
pH <7,0 pH> 7,0

Xon pabotsl: K pactBopy 6enka 1 mi npuinTh 5-6 Kamnesinb KOHIIEHTPUPOBAHHOM a30THOM KHC-
J0ThI, O€NOK BbINAAAaeT B ocanok. [Ipu mogorpeBaHuu (OCTOPOKHO) pacTBOP OKpAIIMBAECTCS B
xenTelid 1BeT. [locne oxyaxaeHuss B mpoOMpKy HanMBaroT mo kamisiM 10% pacTBop eaxoro
HaTpa J10 MOSIBICHUSI OPAaHKEBOI'0 OKpAlIMBaHUS BCIEACTBHE 00pa30oBaHMs HATPUEBOM COJIU JTH-
HUTPOTUPO3UHA.

4.  Peaxkyus Munnona

Peakuus Muiiona xapaktepHa A O€JKOB, coAep KalluX apoMaTHYecKyl0 aMHUHOKHUCIIOTY TH-
PO3HH.

Peaxmuewi: peakxmus Munnona(p-p azommuoxuciou pmymu 6 xonyenmpuposannou HNQO3) ,
pacmeop benka.

Xumusm peakyuu.




OH O OHg

O,N N o
+HNO, + HgNO,
-2H,0
CH,~CH—COOH CH,~CH—COOH
NH, NH,
THPO3HH PTyTHas COJIb IMHUTPOTHPO3UHA

Xon pabotsl: K pactBopy 6emnka 1-2 mut npunuth 5-6 kanenb peaktuBa Muutona. Ocaok Oenka
IpY HarpeBaHUU OKPAIIMBACTCS B KPACHO-KOPUYHEBBIN I[BET, BCIEACTBHE 00pa30BaHUS PTYTHOH
conu HUTpo3uHa. Crexyet nzberaTh nmpubaBieHus U30bITKA peakTuBa MUWIJIOHA, TOCKOJIBKY OH
COIEP)KUT a30THYIO KUCIOTY, KOTOpash IpU B3aUMOJACHCTBHU C OEJIKOM MOXKET JaTh JKEITOe
OKpalInBaHue (KCaHTOIIPOTENHOBYIO PEAKIHIO), MACKUPYIOLIee peakinio MuuIoHa.

5. Peakyun @ona na amuHoKuci0omol, cooepiicawjue cepy

Peakuust oGycnoBiieHa Hajdu4MeM B O€NKe cepy COoAepKalluX aMUHOKUCIOT — LIUCTEUHA, IIUCTH-
Ha. OHa OCHOBaHA Ha OTIIEIUIEHUH CEPOBOJIOPOJA OT aMUHOKHCIIOT MPH MIETOYHOM THAPOIU3E
Oenka ¢ oOpa3zoBaHHEM CyIb(pUAa HATPUS.

Peaxkmuenl: peakmus Poas (5 %-ii pacmeop ayemama c8uHYA, CMEULAHHDIL C PABHBIM 0ObEMOM
30 %-20 pacmeopa edxkozo Hampa,).

Xumusm peakyuu.

CH,—SN

CH,OH
+
CH—NH, + 2NaOH —29.  CH—NH, + Ng,s + H,O

COOH COOH
yucmeun CeEPUH

(CH;COOH)Pb  * 2 NaOH — Pb(ONa), *+ 2 CH3;COOH

ayemam ceuHya nuomoum Hampus
Na;S * Pb(ONa); + 2H,0 — Pbs| +4NaOH

YepHwIli 0CA00K

Xona paboTel: OepeM 2 MpOOUPKHU 1 HAJTUBAEM B MEPBYIO 5 Kameilb p-pa SUYHOTO Oelka, a BO BTO-
pyro 5 kamenb xKenaTHHa. 3aTeM B o0e MpoOMpKHU fo0aBisgeM 1o 5 kamenb peaktuBa Pos. Un-
TEHCUBHO KUIISITUM 00e npoOupku. Yepes 1-2 MUH mOcCie KUMSIYEHUS IPU HATTMYUU CEPOCOJEP-
JKAIIKUX KUCIIOT MOSABIIAETCS 0CAZ0K YEPHOTO IBETA.

6. Peaxyusn Ilaynu (Ha TUCTUAUH).
Peakmus [Taynu mo3Bosisier 00HApYKHUTh B O€IKe aMHHOKHUCIIOTH THCTUIUH ¥ THPO3UH, KOTOPHIE
00pa3yloT ¢ 1Ma300eH30JCYTh()OHOBON KHCIOTOW KOMILJIEKCHBIE COCAMHEHHSI BHUIITHEBO-
KpacHOTo IBeTa.
Peaxkmuegunl: cynvghanunosas xucioma — 1 %-u pacmeop 8 5 %-m pacmeope CONSAHOU KUCTOMbL,
NaNO: - 0,5 %-1i pacmeop, Na>CO3 — 10 %-1i pacmeop.

Xumusm peaxyuu:




NH;" N=N
+ NaNO, + HCI
>
- 2H,0 - NaCl
SO; SO;
CyJib(haHWIOBAs KUCJIOTA JUa30Cyab()aHIoBasi KUCIOTa

N=N 058 SOy’
2 + (O N-N_NH N=N

SO, CH,CHCOOH N
NH, CH,CHCOOH
NH,

2,5-6uc(n-cynpdodeHnnazo)ruc THIuH
BUITHCBO-KpaCHbIU
Xox padorel: K 1 Mt 1 %-ro pactBopa cynb(haHUIOBOH KHCIOTHI B 5 %-M pacTBOpE COJSTHOU
KUCTOTHI punuBatoT 2 mi 0,5 %-ro pacTBopa HUTPUTA HATPHUSI, CUIILHO BCTPSAXUBAIOT U HEME]-
JICHHO JOOABIISIOT CHadasia 2 M1 pa30aBIIEHHOTO Oelika, a 3aTeM TO0Cye MEePeMEITUBaHUs COICP-
xumoro mpobupku 6 ma 10 %-ro pactBopa kap6onara Hatpus. [locie cmelnieHus pacTBOpoB
pa3BHBACTCS BUITHEBO-KPACHOE OKPAIIMBAHKUE TUA30KPACHTEIIS.

II1. Boioenenue kazeunozena u3z Moa0Ka u €20 2UOPoOIu3

Kazeunnoren oGmasaeT cBOMCTBAMU KUCIOTHI U B MOJIOKE HAXOJAUTCS B BUJI€ aHUOHOB, pac-
TBOPUMBIX B Boje. HenucconuupoBaHHble MOJEKYJIbl Ka3€MHOI'€HAa Majlo PaCTBOPUMBI B BOJIE.
W3osnekTpuyeckas Touka kazemHoreHa Haxoautcs B obnactu pH 4,7. [losToMy npu noaxucie-
Huu MoJoka 1o pH 4,7 oHo cBepThIBaeTCs B pe3yJibTaTe BBINAJACHUS B 0Ca/I0K Ka3€MHOTeHA.

Peaxkmugvr: CH;COOH kony., CuSOq4— 1 %-1ui pacmeop, NaOH — 10 %-ui pacmeop, mo-
auboenoswiii peakmus, Na:COs — 0,1 %-ui pacmeop, ¢penongpmaneun 0,5 %-1i pacmeop, HNO3
KOHY.

Xoa paboTshl:

1. Bvioenenue xazeunocena. K 10 My MoJjioka NpUIIMBAIOT PaBHBIM 00beM AUCTHIIIIMPOBAH-
HOM Bozbl. OcakJaloT Ka3enHOreH Jo00aBIeHHEeM 6 Kameinb KOHIIEHTPUPOBAHHOM YKCYCHOM KHC-
J0ThL. JI71s1 HOTHOTHI Ocax/ieH!s Oeska MpoOupKy HarpeBaroT Ha BoasHOU 6aHe 10—15 muH. BoI-
NaBUIMI 0caZoK OTHUIBTPOBBIBAIOT U MPOMBIBAIOT Ha GUIBTPE AUCTUIUIMPOBAHHOM BO/IOM 2 pa-
3a.

2. T'uoponuz kazeunozena. Ilpu 1Men0YHOM TUAPOIN3E Ka3eMHOTEHA, BBIAECICHHOTO U3 MO-
JI0Ka, IPOUCXOIUT ero pacnaja Ha gocdar u 6enok. Ilocne BbImageHNs Ka3eMHOreHa U3 MOJIOKA
BCE COJEpKHUMOE ¢ (pUIbTpa MEpeHOCAT B MPOOUPKY Ul THAPOJIHN3a, CHAOKEHHYI0 O0O0paTHBIM
XOJIOAWJIBHUKOM. 3aTeM CMbIBalOT ocaaok ¢ ¢uimbtpa 2 mu 0,1 %-ro pactBopa kapOoHarta
HaTpHs B Ty k€ MpoOupKy u 100aBisitoT 4 M 10 %-ro pactBopa enkoro Harpa. Kumsrar Ha Bo-
nsiHOM OaHe B Teuenue 15 muH. [locne oxnaxknenus k ruaposmsaty noodasmstor 7 miu 0,1 %-ro
pacTBOpa KapOoHaTa HATPUs U MPOBOASIT PEAKLIUU Ha IPOJTYKTHI THIPOIIN3A.

Hanumure ypaBHeHHE THIpOan3a Oenka (B 001meM BHE).

3. Obuapyorcenue 6enxa. IlpoBoaaT OnypeToByr0 peakiuio. Pe3ynbTar qoKeH ObITh IOo-
JIO’KUTEIbHBIM.

Hanumure ypaBHeHHE peakLuy.



4. Obnapyxcenue pocghama (moruboenosasn peaxyus). K 10 xammsm ruaponnsara Kase-
uHOreHa 100aBisiioT 1 Karmo gpeHondranenta u | Kario KOHIEHTPUPOBAHHOM a30THOM KuC-
JIOTHI ¥ TOJIBKO TIOCJIEe 0OecIBeYrBaHusl BHOCAT 20 Kareiab MOJIMOIEHOBOTO PEakTHBa. 3aTeM J10-
BOJIAT PACTBOP JI0 KUIIEHHS U IPOOUPKY Cpasy OXJIaKJAr0T B CTPY€E XOJIOAHOM Boabl. Ha nHe
IPOOUPKU TOSBISIETCS JKENTHIA 0ca7l0K (HOCPHOPHOMOIHOICHOBOKHCIOTO aMMOHHSL.

H3PO4 + 12 (NH4)2MoO4 + 21 HNO; —>
— > (NH4)3PO4 <12 M0O3 + 21 NH4NO; + 12 H,O

KoHTposibHBbIe BONPOCHI K 321U TE Ja00paTOpHO padoThl Ne 1
“CtpoeHue U CBOIicTBA 6eJIKOB”

I. lIBeTHbIe peakuiuy Ha OEIKU ¥ AMUHOKUCIIOTHI, 3aMUIIUTE UX:

1). buyperoBast peakuus.

2). HuaruapuHoBas peaxius.

3). KcanTonporenHoBas peakuus.

4). Peaknus MusioHna.

5). Peakius @orsi.

6). Peakius Cakaryuu.

7). Peaknus [aynu.

II. Beizenenue ka3enHOreHa 1 €ro rupoiu3. MeToauka npoBeeHUS U XUMH3M.

JlaboparopHasi padora Ne 2

INPUPOJIA U CBOMCTBA ®EPMEHTOB. AKTUBATOPHI 1 HHT MBUTOPHI
®EPMEHTOB.
Ilens: YMeTh pUMEHSTH 3HAHUS O CBOWCTBaX ()EPMEHTOB U MX CTPYKTYype, CIeUu(UIHOCTH,
BJIMSTHUM Ha aKTUBHOCTH (hepMEeHTOB pH, TeMreparypbl, KOHIIEHTPAIH, aKTUBATOPOB U HHTHOH-
TOPOB; JUIsl TOCJIEAYIONIET0 M3Y4YEHHUsI OCHOBHBIX peaklMii MeTadojii3Ma B OpraHax, TKaHsIX,
KJIETKaX OpraHu3Ma, a TaKkKe JUIsl PelIeHUs] BOMPOCOB MPOGUIAKTHKY U JieueHus: Oone3Hel, cBsi-
3aHHBIX C HapylLIeHUEM (DyHKLIHOHUPOBAHUS (PEPMEHTOB.

1. Biusinue Hecnieu(pYeCKUX (pAKTOPOB HA AKTUBHOCTh (pepMEHTOB

JeiictBue Hecnenupuueckux (GakTopoB U3ydyaeTcs Ha pepMeHTe caxapase, KoTopas KaTa-
JIU3UPYET THAPOIIMTHYECKOE PACIICIIEHNE Caxapo3bl ¢ 00pa30BaHUEM IJIFOKO3bI U (PPYKTO3BI.
Xumuzm peaxyuu:

CH,OH CH,OH
m CH.OH H i H] oH CHOH H
OH H OH - [\oH H * HO,
H O Jﬁ—‘iHZOH 0 HQ—OH _______ H&—{CHOH
H OH OH H H OH OH H
Caxaposza F-caxapasza I'noxosza ®pyxmosa

AKTHBHOCTB (hepMEHTa caxapasbl OLIEHUBAIOT 110 HAIWYHUIO B CPeJe MPOAYKTOB PEAKIUU:
CBOOOTHON TMIOKO3bI U (ppykTo3bl. CBOOOJHAS TIIOKO3a JAaeT TIOJIOKUTEIBHYIO PEeaKIuio
Tpommepa BciieACTBHE HATWYMS B MOJIEKYJE TIIHOKO3bI CBOOOJHOIO IMOJIyalleTaJbHOTO THIAPOK-
cuna. Caxapo3a 3Toi peakluy He JaeT, T.K. HOJdyaleTaabHbIH THAPOKCUI B HEll OTCYTCTBYET.
Xona pabotsl: B 4 mpobupku HamuBaroT 1o 0,5 M1 JpOXKKEBOTO IKCTpaKTa, comepkamiero ¢gep-
MeHT caxapazy. OnHy MpoOHMpKy HarpeBaloT Ha KUIALIeH BOASHON OaHe B TeueHHE 5 MHUH., BO
BTOpY10 n06aBisoT 2 karu 10% p-pa NaOH, B tpetsio - 2 kamum 1% CdCl,, yeTBeptyto uc-
HOJIB3YIOT ISl ONIPEENIEHUs] aKTUBHOCTU HATUBHOTO (hepMeHTa (KOHTpoIb). Uepe3 5 MUHYT BO
BCE MPOOMPKH 100aBIIsIOT MO 1 MIT p-pa caxapossl (CyOCTpaT) U BbIIEPKUBAIOT UX B TEPMOCTATE



rpu 38 °C 15 munyT. [locne 3Toro mpucyTcTBHE CBOOOIHOM TIIFOKO3HI BBISIBIIIETCS BO BCEX MPO-
OMpKax ¢ MOMOIIBIO peakiuu TpoMMepa: k mpode nodasisiroT 5 karmens 10% NaOH u 1 kamtio
1% CuSOs. [Ipoby HarpeBaroT Ha BoAsHOU OaHe B TeueHue 2-5 MUH. [10710XKUTENbHYIO PEaKIII0
OTMEYAIOT T10 MOSBJICHUIO KpacHO-Oyporo ocanka 3akucu meau (Cuz0). B aToii okucnurenbHo-
BOCCTAHOBUTEJILHON PEAKIIMH MEIb BOCCTAHOBWJIACH, a IJIFOKO3a OKUCIIMIIACH JI0 TIIFOKOHOBOM
KHCJIOTBI.

DepmenT BosnelicTBue Hecienuuueckux Cy6erpar Pesynbprar
Ne npo- (dhakTOpOB peakuuu
661 caxaposa, caxapo3sa, 1 Tpommepa (+)
0,5 M 100 °C | 10 % NaOH | 1 % CdCl, MJI
i (-)

1-s + + - - +
2-9 + - -+ _ +
3-1 + - - + +
4-5 + - - - +
(KOHTP.)

2. Bausinne TemMnepaTrypbl HA AKTUBHOCTb (pepPMEHTOB
Xon pabotsl: Pacmieruienre kpaxmaiga ¢ aMHIa30d MOXXHO HaOJII0JaTh MCIIOJIB3YS PEAKIUI0 C
HOOM.

1). Hanusarot B 4 pobupku mo 0,5 M pactBopa kpaxmaia. Emie B 4 mpoOWpKu HAJIMBAIOT
o 0,5 M1 croHsI (pa3dasiienHoi B 10 pa3).
2). bepyT nepByto napy npoOupok (ogHa ¢ pepMeHTOM, Apyras - ¢ KpaxMajioM) U TIOMeIIa-

10T B OaHIO CO JIbJJOM. BTOpyr0 mapy OCTaBJISIOT PpH KOMHATHOH Temmepartype. Tpersto mapy
nmpobupok nomenaioT B Tepmoctar (40° C), a 4eTBEpTYIO - B KUIISIIYI0 OaHIo.

3). Uepes 10 MUHYT COZIEp)KMUMOE KaxI0i Mapbl MPOOUPOK CIUBAIOT BMECTE, TIIATEIBHO Te-
PEMEIINBAIOT U OCTABIAIOT CTOSTH emle 10 MuH. B Tex ke yclnoBusx.
4). U3 tpeTheil mpoOUpKH OTOUPAIOT 3 KaIlIN JKUIKOCTH M MPOJICITBIBAIOT PEAKITUIO C KaIlIeH

fona Ha crexie. Eciim mosiBisieTcsl cuHee OKpalllMBaHUE, PAacTBOPHI OCTABIISIOT CTOATH erie 10
MHH. ¥ TIOCJI€ 3TOTO MOBTOPSIOT PEAKIUIO C WOJOM Ha CTEKJIe. 3aTeM J00aBJISIIOT 2 Kalulk pac-
TBOpA 1012 BO Bce MPOOUPKH U HAOJFOIAIOT 32 MOSBICHUEM OKPAIlIUBaHHS.

Pe3ynbTarhl paboThL:
Ne mpoOupku Temnepamypa unky- OxpammBanue c ifo-
oauuu, °C aom
0
20
40
100

AW (N |—

BriBoxa:

3. BausiHue peaknmMu cpeibl HA AKTHBHOCTH ()ePMEHTOB M ONpeesieHHe ONTHMYMa
pH nu1s1 aMmuiasbl CJIIOHBI

Jns pasHeIX (epMEHTOB cymiecTByeT cBOM omtumMyMm pH B KHCIOH, LIeNOYHOH WU
HEeUTpaJIbHOU cpenie, TpHU KOTOpoi ¢pepMeHT Hanbosee akTuBeH. Hanpumep, 1uist pepMeHTOB ke-
JTyJ04HOro coka (mencuna) ontumyM pH 1,5 - 2,5, ans pepmenTa neuenu (apruHasbl) ONTUMYM
pH 9,5 u 1.n. Ing amunassl catoHsl onTuMyM pH 6,8; B KUCIOM U IIETOYHOM Cpejie aKTUBHOCTh
ammiassl cHkaercsa. OntumyM pH Uit aMunasel CIrOHBI MOKHO ONPEAETUTH NPU B3aUMOJEH-
CTBUU €€ C KpaxMaJioM IIpH pa3InyHbIX 3HaueHusx pH cpenpl.

O creneHu pacleIUIEHNs KpaxMana CyJsaT M0 €ro peakuuu ¢ pactBopom ona. Ilpu onru-
MaJbHOM 3HaueHuH pH paciieruienrne kpaxmasia Ipor30iIeT MOJHOCTBIO U peaklus Ha Kpaxmai
¢ flogoM OyzeT oTpuIaTenbHas, HO [0 Mepe YAAJCHHsI OT 3TOM TOUKH B KUCIYIO WU IIEIOYHYIO
Cpeny pacuierieHue Kpaxmaia IpOou30HAeT TONbKO YaCTUYHO, 10 CTaJAUU IEKCTPUHOB, KOTOPbIE



JIaayT ¢ HOIOM KpacHO-Oypyro win (pUOJIETOBYIO OKPACKy, HIIM JK€ Kpaxmall COBCeM He Oyner
PaCIISIUISTHCS M PEAKIUs C HOAOM OYIET MOTOKUTEIHLHOM.
Xon pabotsl: CnroHy npeasaputenbHO pa3Bogar B 100 pas. bepyt 6 mpoOUpok U B KOKIyIO U3
HUX HAJUBAIOT 1Mo 2 M OydepHOro pacTBopa ¢ pa3nuyHbiM 3HaueHueMm pH: 6,0; 6,4; 6,8; 7,2;
7,6; 8,0. 3atem mpunuBatot o 1mia 0,5% pactBopa Kpaxmania v o 1 M1 pa3BeIeHHOM CITIOHBI (B
3aBUCHMOCTH OT aKTUBHOCTH CJIFOHBI €€ MOHO pa3Boauth He B 100, a B 50 pa3).
[TepememuBaioT cojepkuMoe MpoOUPOK U MOMENIAIOT UX B TEPMOCTAT MPHU TeMIIepaType
38 °C na 10 MunyT. 3ateM BO Bce MPOOMPKM MPUIMBAIOT 110 1 Kamje pacTBopa iona, nepeme-
HIMBAIOT, HAOIIOJA0T OKpacKy u oTMedaroT pH (ontumym pH), mpu koTopom amuniasza AeicTBY-
eT HanOonee akTHBHO. LlenecooOpa3Ho B KaxkIyr0 MpoOUPKY 100aBUTh HEMHOTO BOJIBI, IEpeMe-
1I1aTh U OKpacka Oyner 6osee HarJsIHOM.

PesyapTaThl Da6OTBIZ

Ne ipo6mr 1 2 3 4 5 6

pH

OkpaniuBanue
¢ HoJ1oM

BeiBOa:

4. Biusinne akTHBATOPOB M HHTMOMTOPOB HA AKTUBHOCTH AMUWJIA3bI CJAIOHBI

AKTHBaTOpBl CTUMYJHPYIOT JACUCTBHE (EPMEHTOB, HO B OTJIMYHE OT KO(EPMEHTOB He
MPUHUMAIOT Y4aCTHUs B PEAKIIHH.
Xoa pabotel: B 3 npoOupku HanuBaroT 1o 1 Mi ciroHsl, pazeaeHHol B 40 pa3. B 3aBucumoctu
OT aKTUBHOCTH CJIIOHBI €€ MOKHO pa3BoauTh B 10, 20, 30, 40, 50 pa3. B nepByro npodupky ao-
0aBJISIFOT 2 KaruTk BOJIBI, BO BTOPYIO - 2 karumm 1% pacteopa NaCl, B TpeTsio - 2 karumu 1% pac-
tBOpa CuSOy4 . [Tocne 3Toro B kaxayro nmpodupky no0asistoT mo 10 kanens kpaxmana. [IpoGup-
KU CTaBsT B TepMocTar ¢ Temrneparypoi 37 °C Ha 5 MUHYT. 3aTeM BO Bce MPOOUPKHU JOOABISAIOT
M0 OJTHOM KaIljie pacTBopa ioja, MepeMenInBaT, Ha0MI0Aal0T OKPACKY U ONPEAETSIOT, B KaKOn
npoOupKe JeHCTBYET aKTUBATOP WM MHTHOUTOP. MOXKHO B KaXIyr0 MPOOHPKY AOOABUTH BOJBI
(mpumepHO 2 MJT) ¥ IepeMenaTh (OKpacka OyIeT HarJsiaHee).

PesynbraTel paboThL:
Ne mpo6BI 1. H,O 2. NaCl 3. CuSO4
OkparmmBanue ¢ HoJ0M

JlabopaTopnas padora Ne 3

KAYECTBEHHBIE PEAKIIUU HA BOJOPACTBOPUMBIE U KUPOPACTBOPU-
MBIE BUTAMUWHBI. KOIMYECTBEHHOE ONPEAEJIEHUE BUTAMUWHOB B PA3-
JIMYHBIX OBOIIIAX 1 ®PYKTAX.

Ilens:

1). VY cBOUTD, YTO ISl IPOSIBIIEHUSI aKTUBHOCTH MHOTUX (D€PMEHTOB HEOOXOMM HEOEITKOBBIN
KOMIIOHEHT — Ko(akTop. MHOTHE KODEPMEHTHI SBISIOTCS MPOU3BOJIHBIMU BUTAMHHOB (OMOTHH,
TI®, HAA, ®AJ], KOA u T.1.)

2). YmMmets mucats GpopMynbl BuTaMuHOB Bi, Bo, Bs, PP, A, ]I, E, donuesas xucnora, 3HaTh
WCTOYHHUKHU U CYTOYHBIC JI03bI BOJOPACTBOPUMBIX U KHPOPACTBOPHUMBIX BUTAMHHOB, 3HATH B CO-
CTaB KakuX KOpepMEHTOB U B Kakoil opme BXOIAT BUTAMUHBI TPYIbI «By»; mpu3Haku rumno-, u
TUTIEPBUTAMHUHO3a BOJIOPACTBOPUMBIX H KHUPOPACTBOPUMBIX BUTAMHHOB.

3). YMeTh NMPOBOIUTH KAUeCTBEHHBIC PEaKIIMKU U OOHAPYKUBATh B MUIIEBBIX MPOIYKTaX BH-
tamunbl B1, B2 Be, PP, A, /1, E.




1.1. KauecTBeHHas1 peakuusi HA BUTAMUH B1 (THamMuH)
Ipunyun memoda: B METOYHOW Cpelie THAMHUH C JUA30PEaKTHBOM 00pa3zyeT CIOKHOE KOM-
MJICKCHOE COCIMHEHHUE OPAH)KEBOTO IIBETA.

e
CHZ\

CH9CH20MH *HCI
s

Tuamuna xnopua (ButamuH B1)
Peaxkmuegnl: ouasopeaxmus (5 xanenv 1 %-co pacmeopa cynvganunosou xuciomol 6 2 %-m
pacmeope conaHou kuciomol + 5 kanenv pacmeopa NaNQO:), Na;COjs — 10 %-1i pacmaop.
XoJ paboThl: JlnazopeakTuB TOTOBUTCS HENOCpeACTBEHHO nepex onbiToM. K 10 xarusam auazo-
peakThBa MpuOaBisAOT 2—4 Kariu BUTaMuHa B 5—7 kamenb pactBopa NaxCOs. XKunkocth okpa-
LIMBAETCS B OPAHYKEBBIN WM KPACHBIN LIBET.

2 . KayecTBeHHasi peakuus Ha BUTaMuH B2

Ipunyun memoda: Peakuyst Ha BUTaMUH B2 0OCHOBaHA Ha CIIOCOOHOCTH €ro JIETKO BOCCTAHABIIH-
BaThCSI; IPU 3TOM PacTBOp BUTaMHHA B, 00sagaronuii )kenToil OKpackoil, mpuodperaeT cHavya-
Ja pO30BbII IIBET IPOMEKYTOUHBIX COEMHEHUH, a 3aTeM 00eCLIBEYMBAETCs, T.K. BOCCTAHOBJICH-
Has opma BuTamuHa B, GecuBeTHa.

H)OH
HO——H
HO——H
HO——H
e
H P NH
3C N |
0

Pu6oduasun (Butamun B2)

Peaxmuewvr: HCI (kony), Zn (nvinw), sumamun B>— 0,025 %-1i pacmeop.

a) Xon pabotel: B nmpoOupky HanuBatot 10 kanens pactBopa BuTamMuHa B, 100aBIsIOT 5 Kanenb
COJITHOM KHCJIOTHI U HEMHOTO ITMHKOBOW ThUIM. HaunHaeTcsl BBIIEICHUE BOJOPOMAA, KUIKOCTh
MOCTETIEHHO PO30BEET, 3aTeM oOecIBeunBaeTcs. Hanummmre ypaBHeHNE peaKIIiH.

3. KauecTBenHasi peakuus Ha BUTaMuH PP (HuKoTHMHOBasi KHCJ10TA)
Ipunyun memooa: Butamu PP npu HarpeBaHuu ¢ pacTBOpoM aileraTa MeIud o0pazyeT CUHUN
0CaJJOK METHOM COJIM HUKOTUHOBOW KHMCIIOTBHI, IIJIOXO PACTBOPUMOM.

COOH 0
(Ijl
OF ™
N N
HUKOTHUHOBAaI KHUCJIOTA aMu g HI/IKOTHHOBOﬁ KHUCJIIOTHI

Peaxmuewl: sumamun PP, 10% -vui p-p CH;COOH, (CH3;COO);Cu

Xoa pabotel: K 5 — 10 mr. pactBopa Butamuna PP no6asnsitor 10 — 20 kanens 10 % pactBopa
YKCYCHOW KHCIIOTHI M HarpeBaroT Ha BOJSHOW OaHe 1o kumneHus. BoiaepxkuBaior 2 — 3 MuH. (He
nepeMennnBas) U JT00aBJSIOT paBHBIM O00BbeM arerara meau. JKUAKOCTh CTAaHOBUTCS MYTHOM,
OKpAIIIMBAETCs B rOJIyOOH IIBET, a P CTOSIHUY BBINIAIAET CUHUIM 0CalOK HUKOTHHATA MEJIH.



4. Peakuuu Ha BUTAMUH Be (IUPUIOKCHH)
AKTUBHOCTBIO BUTaMHHA Bg 00y1aatoT Tpu coelMHEeHUs], O0BEAMHEHHBIX I10]] Ha3BaHUEM ‘‘TIH-
PUIOKCHH:

Ox__H
CH,OH N CH,NH,
HO.__A\_-CH;OH HO.__A\_-CH.OH HO.__\_-CH;OH
H,C™ DN HC” N H,C” N
IMUPHUITOKCOJI IMUPHUIOKCAJIb IMUPUIOKCAaMHH

Deppoxnopudnas npoba Ha umamur Be.

[Tpu B3auMOJEHCTBUM MUPHUAOKCHHA C XJIOPHBIM >Kele30M 00pa3yeTcsi KOMIUIEKCHAs COJIb TUIa
(deHonsTa Kenes3a, OKpalieHHas B KpacHBIN IIBET

Peaxkmueguwl: p-p sumamuna B6, 1 % FeCl;

Xo0 pabomwi. B npobupky HasmBaT 1 M 1%-ro pactBopa ButamuHa Be, 100aBISIFOT 2 Karum
1%-ro pacTBOpa XJIOpHIa XKejle3a M COJAEPKUMOE BCTPAXUBAIOT. JKUIKOCTH OKpalluBaeTcs B
KpPAaCHBIH BET.

5. KayecTBEeHHbIE PEAKIIMY HA BUTAMUHLI rpynnbl P (0nodaaBoHONIbI)

Buramunsl rpynmel P — npousBoaHbie (iaBOHA: PYTHH, SPUOJUKTHOIN, TECTIEPEINH, KBEPLUETHH,
SnMKaxeTuH u Japyrue. OgHUM U3 Haubojiee aKTUBHBIX OMO(IABOHOUIOB SIBIAETCS PYTHH —

TJIMKO3WJ KBCPUCTUHA U AUCaxapruaa pyTUHO3bIL:
OH

HO O 0o——cH
CH

OH OH po

HO
a) Peakius ¢ xiopuiom xenesa
bruodnaBoHONIBI 00pa3yloT C XJIOPUAOM JKejle3a KOMIUIEKCHOE COEIWHEHHE, OKpalleHHOe B
U3YMpPYIHO-3eTeHbIN 11BeT. KoopAMHAIIMOHHBIE CBS3M BO3HUKAIOT MEXIYy HOHOM JKeje3a U aTo-
MaMH KHCI0poAa (heHOTBHBIX THIPOKCHIIBHBIX TPYII MOJICKYJIBI BATAMHUHA.
Peaxkmuewi: p-p pymuna, 1 % FeCls
Xoo pabomui. K 1-2 Ma HaCHIIIIEHHOTO BOJAHOTO PacTBOpa pyTHHA MpUOaBsitoT 3-5 kanensb 1%-
ro pacTBopa xJiopuaa xenesa. [losBisercs 3eneHoe OKpaluBaHHe.

0) Peaxyusi ¢ KOHYeHMPUPOBAHHOU CEPHOU KUCTIOMOU

KoHnnentpupoBanHas cepHasi KUcCioTa obpasyer ¢ 6uodaBoHOMIaMH OKCOHUEBBIC ((hIaBUIHE-
BbI€) COJIM, PACTBOPHI KOTOPBIX XapaKTEPU3YIOTCS SIPKO-KEJITOM OKPACKOM.

Peaxmuewt.: p-p pymuna, kony. H>SOy

Xoo0 pabomui. K 1-2 M1 HaCBIIIIEHHOTO BOJHOIO PAacTBOpa PyTHHA OCTOPOXHO MO CTEHKE Mpo-
Ooupku 106aBns0T 0,5-1 MJI KOHIIEHTPUPOBAHHOW cepHOW KHUCIOTHl. Ha rpanune AByX KHIKO-
CTel BO3HUKAET OKPAIIEHHOE B JKEJTHII LBET KOJBIIO.

6. Peakninu Ha ButamMuH C (aCKOPOMHOBYIO KHCJIOTY)




Bce kauecTBEHHbBIC peakilMi Ha aCKOPOMHOBYIO KHCIOTY OCHOBaHBI Ha €€ CIIOCOOHOCTH JIETKO
BCTYIIaTh B OKUCJIUTEIbHO-BOCCTAHOBHUTENbHBIC peakiuu. OKUCIAACH, aCKOPOMHOBAsT KUCIIOTA
HpEeBpAIacTCs B IETHAPOACKOPOMHOBYIO, BOCCTAHABIMBAS PA3IMYHbBIC COCAUHCHUS:

a) soccmanosnenue 2, 6 - ouxnopghernorunooghenona

H 0 H 0
CH,0OH o OKHCJICHHUEC CH,0OH 0]
OH — - et OH
1 OH BOCCTAaHOBJICHHE K o
ackopOnHOBas JETUIPOACKOPOUHOBAS
KHCJIOTa KHCJIOTa

Peaxkmueuwi: 0,01 %-1i pacmsop 2, 6-ouxniopghernonrunoogernona.

Xon pabotel. B mpobupky wHamuBaror 10 xamens 0,01  %-ro pactBopa 2,6-
muxiopdenomuuaoperona. [lo kamisiM J00aBISIOT pacTBOp aCKOPOMHOBOW KHCIOTHI. JKun-
KOCTh OOecIBeYnBacTcs, T.K. 2,6-TUxI0pPEHOT-UHI0PEHOT OKUCISETCS aCKOPOMHOBOW KHCIIO-
Toii. Harmuimure ypaBHEHUE pEaKIuy.

0) Peaxyus eoccmarnosnenus peppuyuanuda kanus ¢ sumamurnom C

AckopOMHOBAs KUCIIOTA B HIETIOYHOM Cpeie BOCCTaHABIMBACT (eppH-IIUaHUI Kausl (Ke-
JIE30CUHEPOIUCTBIN Kalluii) 10 Gepporrannaa Kaiaus (’KeJIe3UCTOCHHEPOAMCTOrO Kajus), KOTO-
PBIf TIpH B3aMMOACHUCTBUH C XJIOPHBIM JKEJI€30M B KHCIION cpejie 00pasyeT MI0X0 pacTBOPUMYIO
B BOJIC COJIb TPEXBAJICHTHOIO JKejie3a — OCPIIMHCKYIO JIa3yph, BBIMAJIAMOIIYI0 B OCaJJOK TEMHO-
CHHETO I[BETa:

1. AckopbunoBas + 2K3Fe(CN)s + 2KOH — nerumpo- + 2KsFe(CN)s + 2H>O
KHCIIOTa beppunmanm ackopOuHOBass  (heppouraHu
Kayus KHCIIOTa Kanus

2. 3K4Fe(CN)s + 4FeCls — Fes[Fe(CN)s]3 + 12KCl
dbeppormanu OepiuHCKas

KaJus na3ypb

Peaxkmuegwvr: sumamun C, 10 % p-p KOH, 5 % p-p KsFe(CN)s ,10 % p-p HCI, 1 % p-p
FeCls.

Xoo pabomwi. B ogny npoOupky (omnbIT) BHOCAT 5 kanenb 1%-ro pactBopa Butamuna C,
a B IPYryo (KOHTPOJb) — 5 Kareb TUCTUUIUPOBAHHOM BOABL. B 00e mpobupku m1o6asistoT mo 1
kame 10%-ro pactBopa ruapokcuaa kainus u 1 kamie 5%-ro pactBopa Kene30CHHEPOJUCTOrO
KaJusl, IepeMeNInBaoT, ocie 4yero 106asisoT no 3 kamim 10%-ro pacTBopa COISHOM KUCIOTBHI
u 1 xame 1%-ro pactBopa xJjopujaa sxene3a. B ombITHON mpoOupke BbINAAaeT TEMHO-CHHHMA
0CaJIOK OEpIIMHCKOM JIa3ypH, KOTOPBIA MPH OCTOPOKHOM HACIaWBAHHWH BOJbI CTAHOBUTCS OoJiee
OTYETJIMBBIM.

7. KauyecTBeHHAs peaknus Ha BUTaMuH E

a) Bzaumooeiicmeue ¢ FeCls

Ipunyun memoda: CIIPTOBOU pacTBOp o—Tokodepoa okucisercs xyuopuaom xemnesa (11I)
B TOKO(EPUIXMHOH U PACTBOP OKPAIIMBACTCS B KPACHBIHN IBET.

Ho ?
cnyrreClyr 0 — [ L s +FeCiathet
HE R HsC W0 R
CH CHy
3

Peaxkmueuwi: 0.1 % p-p sumamuna E, 1% FeCl;



Xoo pabomsi: B cyxyio npobupky oepyt 4 — 5 kanens 0,1% cnuproBoro pactsopa o—
tokodepona, mpubasisor 0,5 mi 1% pacTBopa Xjopuaa kenesa, TIIATEIbHO MEepEeMEIINBAOT.
Copnepxxumoe mpoOUpKU IprUoOpeTaeT KpacHOE OKpAIIMBAHUE B PE3y/bTaTe peaKUl OKUCICHUS
B TOKO(EPUIXUHOH:

6) Peakyus ¢ KOHYeHMPUPOBAHHOU A30MHOU KUCIOMOLL.

CH; CH,
OH CHa O\ CHZCH
J | (CHy CHy~CHy-CH)CH;  HNO, 2
H,C \\\(/\ofl/ HC P\ |C<CH3 ?H-, C'H,
v, b il O [ CH,~(CHy CH,~ CH ~ CHy)yCHz=CH- CH-CH,
' 3 OH
Anscha-Toxodepaon Anuha-TOKOXHHOH (TOKO-KPACHLIR)

Peaxmueuvi: 0.1 % p-p sumamunaE, kony. HNO;

Xoo pabomei: K 5-6 karnsim 0,1%-HOTo ciupTOBOTO pacTBOpa ToKo(deposna B Cyxoil nmpodupke
npubasisitor 0,5 M KOHLIEHTPUPOBAHHOM a30THOM KHCJIOTHI M BCTpsxuBaioT. OOpasyercs
AMYJIbCUS, KOTOpas MOCTENEHHO pAacClIauBaeTCs, U €€ BEPXHUU CIIOM IPHOOpPETaeT KpacHYo
okpacky. OkpalrBaHue BbI3BaHO OKHCIECHHEM TOKO(Epoia B MPOIYKT, UMEIOIIUN XUHOUIHYIO
CTPYKTYpy. Peakuus Hecnienmpuana, yCKopsieTcs Ipyu HarpeBaHUU.

Ilocne évinonnenus 6cex KauecmeeHHbIX peam;m? BUMAMUHOE 3anoaHume maon 1.

Tabauya 1 KayecTBeHHbIE peaKIIMH BUTAMHHOB

Hazpanue HCHOJ’ILSYCMHG PCAKTHUBLI U IIPpHU3HA- B cocraB kakux KOd)epMeHTOB BXOOUT
BUTaMHHa KU pCaKnuun BUTAMHH, B KaKHX PCAKIUAX y‘-IaCTByeT?

1I1. Konuuecmeennoe onpedenenue 6UmMamMuHo8 6 RPUPOOHBIX 00bEeKMax
Konuuecmsennoe onpeoenenue sumamuna C
Peaxmuevt: 2 % pacmeop HCI; 0,001 n pacmeop 2,6-0uxnopghenorunoogenona, uccie-
Odyemvlti mamepuarn (1yk, A010Ko, Kapmoghensb u m.o.).
Xoo pabomei: Uccnenyemblii pOAYKT U3MENBbUYUTh M B3BECUTh Ha Becax. HaBecky pac-
TUPAIOT B CTYIIKE, 3aTe€M JI0OABIISIOT BOJIbI B COOTBETCTBUU C TabI. 8.
3atem nobasmsitor 1 M 2 % pactBopa HCl u nmepememmBaiot noixyueHHyio cMmech. B Teuenne 10
— 15 MuHYT ocylecTBIsSeTCA IKCTPAKIUsA. ACKOpOMHOBAsI KUCIOTa — BOAOPACTBOPUMBIN BHUTa-
MUH, [TI03TOMY OHAa BBIXOJHUT M3 HCCIENIyeMOro MpoAyKTa B pacTBop. OOpasyercs 3KCTpPakT, B
KOTOpOM cojiepkaHue BUTaMHHAa C COOTBETCTBYET €ro COJEP/KaHUIO B HABECKE NPOAYKTA.
Cmech OTOUIBTPOBBIBAIOT Yepe3 CKIaAuaThlii OymMakHblll ¢uiabTp. [lunetkoil orMepstoT B 2
Kosboukn 1o 3  wmn  ¢unbrpara u  orrutpoBeiBatoT 0,001 H  pactBOpom  2,6-
nuxyopheHonnHao(peHona 10 ¢1aboro po3oBOro OKpamiMBaHus, Heucuesaromero B redenue 30
CEKYyHJI.
Pacuem.
0.088-4-7"-100
X=
5-B
I'ne, X — coneprxanue acKOpOMHOBOM KUCIOTHI B MT'%,
A — pesynbTtar TUTpoBaHus (M1 2,6-AXDOUD) ,
b — 06BbéMm skcTpakTa A TuTpoBaHus (M) 6€3 yuéTra BOAbI,
B — HaBecka () uiam 00bEM (M) IPOAYKTA JUIsl aHAIK3a,
I' — ob1iee KOMMYECTBO IKCTPAKTA,




100 — mudpa, HEoOXoauMas s mepecuera coaepkanus ButamuHa C B 100 r
(Mu1) mponyKTa.

Tabauya 2.
Hccaenyembriii Hagecka | Koua-Bo Boasl | KoJ-Bo 3kec- IIpumeuanue Conep:xanue
NMPOAYKT (B) IS JKC- TpaKTa JJIs BUT. C (Mr%)
Tpakuuu (I') anaau3a (b)
YecHok 5t 10 M 5 M1 3KC- DKCTpaKIHUIO po-
Tpakta +5 | Boguth 10 MuH.
MJI BOJIbI DKCTpakT puib-
TPOBATh.
KanycracBe- |5r 20 mn 10 M DKCTPaKT (HHIIb-
Kast TPOBATh.
JIumonnas Ir 10 mn S M DKCTPaKT (HuiIb-
MSAKOTh TPOBATh.
JIumonnas Ir 10 mn S M DKCTPaKT (HuiIb-
KOpKa TPOBATh.
Kpanusa Ir 10 mn 5 mu1 3Kc- DKCTPaKT HUiib-
Tpakta+35 | TpoBaTh.
MJI BOJIBI
Kaprodens Ir 10 M 5 MJI1 3KC- DKCTPaKT (HHITb-
Tpakra +5 | TpoBaTh.
MJI BOJIbI
Jlyk penua- 5t 20 mn 5 MJI 3KC- DKCTpakT (puib-
THIN TpakTa + 5 | TpOBaTh.
MJI BOJIBI
Sl6mo0k0 S5r 10 M 5 MJI1 3KC- DKCTPaKT (HHIIb-
Tpakra +5 | TpoBaTh.
MJI BOJIbI
Kaprodens 5t 10 mn 1 M1 9KC- DKCTpaKT (HuiIb-
BapEHBIN TpakTa +5 | TpOBaTh.
MJI BOJIBI
Buramunnoe | 1 gpaxe | 50 mu 1 mut akc- DKCTPaKT HUIIb-
Jpaxke Tpakta+5 | TpoBaTh
MJI BOJIbI

OO6b1uHOe conepxkanue BuTamMuHa C B 100 r pa3auyHbIX NPOJYKTOB:
— g kanycme: 25—600 wmr,

— 6 wunosnuxe: 500—1500 mr,

— 6 kapmoghene: 1-5 Mr aCKOpOMHOBON KUCIIOTHI

JlabopaTopHas padora Ne 4.
KAYECTBEHHBIE PEAKIIUU HA TOPMOHBI
I. KayecTBeHHBIE peaKIMHd HA TOPMOHBI 0€JIKOBO-NIENTHIHON NMPUPO/bI.
Peaxkmuegwl. buypemosuviii peakmus, 0,5% NaOH, 20% Pb(CH3;COQO)z, 5% uncynun ons
UHBEKYUL, OKCUMOYUH OJIS1 UHBEKUUIL.
[TpuHIMI MeTo1a cM. padoTy 1.
BepyT mecth mpoOUPOK M BHOCST B TPH W3 HUX TI0 5 Kallelb HHCYJIMHA, & B TPH JIPYTHE —
o 5 Kamenb OKCUTONHHA. [IpoenbIBalOT ¢ HUMH OMYPETOBYIO peakIMUi0 U peakinuo Dors,
Kak omucaHo B padore 1.

Odopmnenne pabotsl. JlaHHBIC 3aHECTH B TAOJHITY.

‘ [Ipenapatsl TOPMOHOB ‘ Peaknuu ‘ BeisBisiemas rpynna ’ Pesyubrar




B BbIBOAAX OTMCTUTHL HNPUCYTCTBHUEC COOTBCTCTBYIOIIUX I'PYIIT U aMUHOKHUCIIOT B HUCCJIIC-
AYEMBIX TOPMOHAJIBHEBIX IIp€IiapaTtax.

I1. KayecTBeHHBbIE peaKIMU HA AIPEHAJMH
a)Peaxyus na adpenanun ¢ xnopudom sxcenesa (I11).
MeToa OCHOBaH Ha CIIOCOOHOCTH MUPOKATEXHMHOBOM TPYMIIUPOBKHU aJipeHallnHa 00pa3o-
BBIBATh ¢ xyiopuaoM xkenes3a (1) komriekcHoe coeTMHeHNE U3yMPYIHO-3€JIE€HOr0 11BETA!
Peaxmueuvl: p-p aopenanuna, 1 % FeCls, 10 % NaOH.

Xox pabotel: B mpobupky mpunuatot 10 kamens pacTBopa aapeHaIuHa U T00aBISOT |
Karuto pactBopa xjopuna xenesa (I11I).

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

HaGnronaroT mosiBieHue u3ympynHod okpacku. IIpu noGaBieHHMM K pacTBOpY KarliM
LIeJI0OYX WJIM KOHLEHTPUPOBAHHOI'O aMMHUaKa BO3HUKAET BULITHEBO-KPACHOE OKpaIlliBaHUE.

0) Huazopeakyus Ha adpeHaniun

Ipunyun memooda. Ilpu B3aMMOJEHCTBUM J1MA30pEaKTUBa C aJAPEHAIMHOM oOpasyercs

A30KpacUTelb KpacHOro I1BeTa. JInazopeakTuB — cMeCh CyJib(haHUIOBOW KUCIOTHI U a30TUCTOM
KHUCJIOTHI (MJIH €€ COJIN):

OH
NH, OH
NaNO Hyo i agpeHanH <> CHOH
- Sx _S~ C‘)H2
0710 NaOH  07T%0 0“0 N-cH
OH 0 N 5
cynbdaHunosas
kcnoTta asokpacuTenb

Peaxmuevl: 1% p-p cynvghanunosoii kucnomol, 5 % NaNQO:, p-p adpenanuna, 10 %
Na:CO:s

Xoo pabomsi. B npoOupky BHOCAT 3 karum 1%-ro pactBopa cyiab(haHUIOBON KUCIOTHI,
3 xamum 5%-ro pacTBOpa a30TUCTOKUCIOro Hatpus, 5 kanens 0,1%-ro pacTBopa aapeHannHa U
3 karmu 10%-ro pacTBOpa yriekucioro Hatpus. JKUIKOCTb OKpAIIMBAETCs B KPACHBIH 1IBET.

III O0HapyxeHue iio1a B THPOKCHHE.
IIpuHIMI MeTo1a

I"'opMOHBI IUTOBUIHOM K€1€3bl (TUPOKCUH, TPUHOATUPOHUH) COAEpPKAT B CBOEM COCTaBE

I I
H
O 0] C—C—COOH
H, |
NH,
| I

Ecnu ux nmoneepruyTh mienounomy runponusy (kunsuenuto ¢ KHCO3), To Beinenurcs
HOIUT Kayusi, U3 KOTOPOro MpH A00aBiIeHUH HojaTa Kanusi Belaensercs Hoj. CBoOOIHBIN Mo
00Hapy’KUBAIOTCS C OMOILBIO Kpaxmalia.

Peaxmusvr: mupeououn, p-p KHCO3, 1 % p-p kpaxmana, 20 % KI1Os3.



Xo0 pabomer. K 1 M1 MENOYHOTO THAPOJIM3aTA TOPMOHOB IMUTOBHUIHOM KEJIe3bI TOOABIISIOT
CEPHYIO KHCIIOTY J0 KHCIION peakuuu (4-5 kamens), 2 karmm 1% pactBopa kpaxmana v 5 Kareib
20% pactBOpa ionara kanusd. [losBisercs cuHss oKkpacka.

Buisoowi:

3.2.2. MeToanuyeckne MaTepuaJbl
B xone BeImonHeHHs 1a00paTOPHBIX paboT cienyeT YETKO CIeJ0BaTh METOJUKE BBIMTOJHE-

HUSL U CTPOTO COOMI0aTh TEXHUKY Oe3omacHocTU. [Io utoram BeImoIHEHHOH paboThl oopmiis-
eTcs OTYET.
Odhopmnenue nabopamopnoil u npaKkmuuecKkoii padoomot

Ilpasunvno oghopmnennas nabopamopuas u HPAKMUYECKOU PAdOmMa OOIMHCHBL codeprcamb 6 cede
cnedyrugue pazoenvl:

7
0.0

Ha3zBanue paboTsl

R/
0.0

Ob6opynoBanue.
Lenb paboThLI.
XoJ1 BBITIOJTHEHUS PA0OTHI.

7 7
0'0 0'0

R/
0.0

Pe3ynprarel HAOMOIEHUH U BEIYUCIICHUH B BHIE TaOJIHII.

X3

%

VYpaBHEHHS XUMUYECKUX peaKuid (pr HEOOXOTUMOCTH).
BriBo1 (10KEH COOTBETCTBOBATH 1IEJIA PAOOTHI).

Kpumepuu ouenusanus 1apopamopnoil u npaKmuueckoi padomul
% Oyenka «Omau4Ho» CTABUTCS, CITU:
a) paboTa BBIMOJHEHA MOJHO, IPABHIBLHO, 0€3 CYIIIECTBEHHBIX OLIHOOK, C/ICJIaHbI BHIBOJIBI,
0) PKCHEPUMEHT OCYILECTBJICH IO IUIaHY C YYETOM TEXHHUKH O€30MaCHOCTH U TpaBHi pabOTHI ¢ BE-
MIECTBAaMHU 1 TIPUOOpaMIL;
B) UMCIOTCS] OPraHH3aI[IOHHBIC HABBIKHU (TIOJICPIKUBACTCS YUCTOTA pabovyero MecTa U MopsIoK Ha
CTOJIe, 5KOHOMHO HCTIOJIB3YIOTCSI PEaKTHBEI).
% Ouenka «xopouto» CTaBUTCSI, €CIH :
a) paboTa BBIMIOJIHEHA MTPABIJIBHO, 0€3 CYIIECTBEHHBIX OIUOOK, C/CTIAHBI BHIBOIHI;
0) JOMyCTHUMBI: HEMOJHOTA MpOBEACHUs WM O(QOPMIICHUSI SKCIIEPUMEHTA, OJHA-IBE HECYIIle-
CTBEHHBIC OIMUOKU B TIPOBEJCHUH MM 0(OPMIICHHH SKCIIEPUMEHTa, B MPaBUIIaX padoTHI C Bellle-
CTBaMH U IPUOOPAMHL.
Ouenka «y0061emeopumesibHo» CTAaBUTCS, €CIIU JOIYIICHBI OJ{HA-IABE CYIICCTBEHHBIC OIIUOKY
(B X0/1€ DKCTIEpUMEHTA, B OOBSICHEHWH, B OQOpMIICHHH PabOThHI, MO TEXHHUKE Oe30MacHOCTH, B
paboTe ¢ BerecTBaMu ¥ MpUOOpamMu), KOTOPBIE HCITPABISIOTCS C TOMOIIBIO YUUTEIIS.
¢ Oyenka «Heyoo1emeopumesibHo» CTaBUTCS, €CIIH JIOMYIICHBI CYIIECTBEHHBIC OIUOKU

>

*

%

(B X0z1e PKCHEPUMEHTA, B 00BSICHEHUHU, B O(hOPMIICHHH pabOThl, 1O TEXHUKE 0€3-
OITaCHOCTH, B paboTe ¢ BellecTBaMMu U MpuOOpaMu), KOTOpbIe HEe UCIIPABISAIOTCS Jaxe
10 YKa3aHUIO YUUTEJIS.

Bo Bcex cimydasix olleHKa CHI)KAETCsl, €CIIM 00yJaromuiicss He COOI0/1al paBuiia TEXHUKH 0e3-
OTTaCHOCTH.

3. 3. Bonpocsl )1 NOATOTOBKH M NIPOBEICHHUS IK3aMeHa
3.3.1. Bonipocsl
1. [aiite onpenenenne Hayke BUOXWMU L.

2. Ha3oBuTe OCHOBHOM pacTBOPUTENh BHYTPEHHEHN CPE/Ibl OPTaHM3Ma KUBBIX CHCTEM.
3. Yro aseBaercas BYOEPHBIMU PACTBOPAMUN?
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10.

11
12

17.
18.
19.
20.
21.

22

24.

25.

26.
27.
28.

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

37.
38.

39.
40.

41

[Tepeuncnure OydepHbIe CHCTEMBI OPraHN3Ma JKUBOTHBIX.

W3 kakuX KOMIIOHEHTOB, 1 B KAKOM COOTHOIICHUU COCTOUT (pochaTHas OydepHas cu-
crema?

W3 kakuX KOMIIOHEHTOB, M B KAKOM COOTHOIIICHHH COCTOUT reMOTrI00MHOBast Oy pepHast
cucrema?

W3 kakuX KOMIIOHEHTOB, 1 B KAKOM COOTHOIIICHUU COCTOUT ruApokapOoHaTHas Oydep-
Has cucrema’?

Yro takoe «[IOCTOSHCTBO BHYTPEHHE CPE/IbI»?

Haiite onpenenenue nousturo OCMOC.

Uto rakoe OCMOTHUYECKOE JJABJIEHUE?

. Ilepeunciute Tuner ALIJIO30B 1 AJIKAJIO3OB.

. HazoBuTe BO3MOXKHBIE MPUYUHBI IBIXATEIBHOTO allKi/103a.
13.
14.
15.
16.

HazoBuTe BO3MOKHBIE IPUUMHBI IBIXaTEIBHOIO AJIKAJI03a.

Ha3zoBuTte BO3MOXHBIE IPUUNHBI META0OIMYECKOTO AIlH/103a.

Ha3zoBute BO3MOXHbIE TPUUUHBI META0OIMYECKOTO AJIKAJI03a.

Kakoii kommoneHT OydepHoii cucTeMbl HAUMHAET padboTaTh, Ipu cMmenienud pH B kuc-
JYI0 CTOPOHY?

Kakoii koMnoHeHT 0y(depHoii cucTeMbl HaUMHAET paboTaTh MpH auugo3e?

Haiite onpenenenue noustuto [TJIASMOJINS.

Yro Takoe LIUTOJIN3?

Haiite onpenenenue repmuny ['EMOJIAS.

Uro Takoe DH3UMBI?

. Haiire onpenenenue kiaccy ¢pepmentoB ' MAPOJIA3LL. [IpuBeaute nmpumepsl.
23.

Kakue gepMeHTBI OTBEUAIOT 32 Peakiuy, HIyIIre 0 JBOWHBIM CBsi3siM? HazoBuTe Kiacc
U TIPUBEJIUTE TIPUMEPBI.

Kakue gpepMeHTBI OTBEUAIOT 32 TPAHCIIOPTUPOBKY OTACITBHBIX ()PArMEHTOB MOJICKYJI OT
OJIHOI MOJIeKyIIbI cyOcTpata, K apyromy? [Ipumepsl 1 Ha3BaHUE Kiacca.

HazoBure xnacc pepMeHTOB, y9acTBYIOMIMX B OKUCIIUTEIHHO — BOCCTAHOBHTEIBHBIX Pe-
akuusax? [IpuBenure npumepsl.

Jaiite onpenenenue kinaccy GepMeHTOB, yuacTByrmux B nmporeccax AHABOJIM3MA.
3a xakue peakiuu orsevaroT JIMT'A3bBI?

Kakue pepMeHTH MOTyT U30MEpPU30BaTh OJUH cyocTpat B Ipyroi? IIpusennre npumepsl
Takux (PEPMEHTOB U JIaliTe Ha3BaHUE ITOMY KIIaccy.

Urto nazweiBaetcsi AIIOOEPMEHTOM?

N3 kakux yacteit cocrout XOJIOOGEPMEHT?

Kakas xumunueckas npupoga y [IPOCTbIX ®EPMEHTOB?

Haiite onpenenenne AJIJIOCTEPUYECKOI'O ®EPMEHTA.

Urto HazwsiBaeTcss DODOEKTOPOM?

B kaxoii cyObeauHmIe HaXOAUTCS AJUTOCTEPUYECKUI LHEHTP ®EPMEHTA?
Kaxkue yuactku Bxonar B coctraB AKTUBHOI'O LIEHTPA ¢depmenTa?

Jlnst wero Heo6xoaum KOHTAKTHBIM YUACTOK B AKTUBHOM ILIEHTPE ¢epmen-
Ta?

Jlnst wero Heo6xoaum SIKOPHBIM YUACTOK B AKTMUBHOM ILIEHTPE ¢epmenta?
3anucaTh ypaBHEHHE B3aMMOJICHCTBHS MOJIEKYJIBI pepMeHTa u cyocTpara (B 00111eM Bu-
Ie).

Kaxkue dhepments HazbiBatoTcss TEPMOJIABMJIBHBIMIA?

[Moguunsitorcss iu TEPMOCTABWJIBHBIE ®EPMEHTEHI 3akony Bant-T'oda?

. Kakue BemectBa moryt 66116 KOOAKTOPOM?
42.
43.
44.
45.

Hatite onpenenenne BUTAMMHAM?

Ha xakue rpynns! nonpaszaenstor sce BUTAMUWHBI?
Kakas ponb otBoautrcss BUTAMMWHAM B opranusme?
Kakuve BUTaMHHBI JIeTYe OCTYIIAIOT B KPOBB U3 KKT?



46. Kakune Bemectsa HaszsBarorcs MHIMBUTOPAMM?

47. Kakue BemectBa MoryT BoictynaTth B posii MHITIBUUTOPA?

48. B yvem cymuocts KOHKYPEHTHOI'O UHTUBUPOBAHUMA?

49. Kakum o6pazom moxHo cHATh OBPATUMOE MHI'MBMPOBAHUE?

50. B kakoit wvactu mosekynbl hepmenta uaet Bo3aciicteue npu HEKOHKYPEHTHOM
NMHI'MBUPOBAHUIN?

51. Ilepeuncnute peakuuy aKkTUBALIMU — UHAKTUBALIUU (DEPMEHTOB.

52. O0bsAcHUTE NPUYHNHY BIUSHUSA pH Ha aKTUBHOCTH (PEPMEHTOB.

53. Haiite onpenenenue noustuto ' MIIOBUTAMMHO3.

54. Yro takoe AHTUBUTAMUWHBI?

55. Haiite onpenenenue noustuio ABUTAMIWHO3S.

56. Kakue BuTaMuHBI UTparoT BaxHyto pois B nporeccax KPOBETBOPEHIMA?

57. Kaxoii Buramun Hassisaior AHTUKCEPOD®TAJIBMUYECKUIM? Kakue ene 6HOIOMH-
YEeCKHUE pOJIM IIPUHAJIEKAT EMY?

58. Kakue BUTAMMHBI Bxogst B coctaB OKCUIOPEIIYKTA3? IIpuBenute npumepsl
COOTBETCTBYIOIIMX BUTAMHHOB 1 (DEPMEHTOB.

59. Haiite onpenenenue noustuo 'OPMOHBI.

60. I'ne naxonsarcs 'OPMOHBI?

61. Kakue xene3sl oTBevarot 3a cekpenuto [ OPMOHOB B opranusme?

62. HazoBuTe r1aBHYIO *kejie3y BHYTPEHHEH CEKPELHH.

63. Tlepeunciute ropmMoHsl, oTHocsmuecs kK TOPMOHAM BEJIKOBOW ITPMPO/IBI?

64. Kakoe BemiecTBo siByisieTcst uctounukom jiiist cuateza CTEPOUIHBIX TOPMOHOB?

65. Kakue ropmons! otHocsTcst K CTEPOUJIHBIM 'OPMOHAM?

66. Hazosure ropmonsl, otHocsuuecs k JUABETOI'EHHBIM.

67. Ha cooTHomenne kakux MukposnemeHToB BiusioT [IAPAT — 'OPMOH u KAJIbL-
TOHUH?

68. Ilepeuncaute ocHoBHble GyHkIH CTI B opranusme.

69. Kaxoii sxene3oit ocymecrsisercs cekperus JII' u @CI™?

70. 3a yto B opranu3mMe orBeyaror MUHEPAJIOKOPTUKOUIBI?

71. Ilepeuncnute pepmenTsl, yuactByromue B pacimeruieand YIJIEBOJOB YV X KBAUHBIX
KMBOTHBIX.

72. YUro sBasercs HaumenbiuM METABOJINTOM VYTJIEBOJIOB y HEXKBAYHBIX XK1-
BOTHBIX?

73. Uro sBasercs HaumenbiuM METABOJINTOM VYIJIEBO/JIOB y )KBAYHBIX KU-
BOTHBIX?

74. llepeuncnute iyt nonoiaHeHus 3amacos ['JIOKO3bI B opranuzme.

75. Kyna B oprannsme pacxoayercst ' JIFOKO3A?

76. Kakue dhepmenTsl HeoOxoauMsbl st paciierienus TPUAUIITJINITEPUIOB?

77. Kakyto ¢pynkuuto Beimonsstor JKEJITUHBIE KMCJIOTBI B opranuzme?

78. I'me B opranusme npoucxoaut TKAHEBOE OKHUCJIEHUE XXMPHBIX KUCJIOT?

79. Ilepeuncaure pepMeHTH OEIKOBOr0 OOMEHa.

80. Ilepeuncnure OCHOBHbIE KOMIIOHEHTHI K€Y IOUHOTO COKA.

3.3.2. Kpurepuu onieHUBaHUS YCTHOTO OTBETA HA IK3aMeHe

Onenka «5» («OTJIMYHO») COOTBETCTBYET CIIEAYIOIIEH KaueCTBEHHOM XapaKTepUCTHKE:
«M3JI0’KEHO NPAaBUWJIBHOE IOHMMAHKUE BOIIPOCA U JaH UCYEPIIBIBAIOIINI HA HETO OTBET, COACPKa-
HHUE PACKPBITO MOJHO, MPO(ECcCHOHATBHO, TPAMOTHO». BhICTaBisieTcss CTYIEHTY, OOHapy HB-
IIEMYy BCECTOpPOHHEE CUCTEMaTHYECKOe 3HaHHE y4yeOHO-POrpaMMHOI0 MaTepuania, 4eTKO U ca-
MOCTOATENBHO (0€3 HaBOAAIINX BOIPOCOB) OTBEYAIOIIEMY Ha BOIPOC OHIIeTa.

Onenka «4» («XOpoLI0») COOTBETCTBYET CIEAYIOIIEH KaueCTBEHHOW XapaKTepUCTHKE:
«M3JI0KEHO MPaBUIbHOE MIOHUMaHUE BOMPOCa, JaHO JOCTATOUYHO MOJAPOOHOE ONMKCAaHUE MpeIMe-



Ta OTBETA, MPUBEJICHBI M PACKPBITHI B TE3UCHOM (pOpMe OCHOBHBIC MOHATHS, OTHOCALIMECH K
IpeIMeTy OTBETa, OIIMOOYHBIX TMOJOKEHUN HeT». BricTaBisercs CcTyIeHTY, MOKa3aBIIEMY CH-
CTEeMaTHYECKUH XapaKTep 3HAHUH M0 TUCIUIUIMHE M CIOCOOHOMY K MX CaAMOCTOSITEILHOMY IO-
MOJTHEHUIO U OOHOBJICHUIO B XO/I€ NajbHEHIIel yueObl 1 MpoPeCcCHOHATBHOMN JAeITeILHOCTH.
Omnenka «3» («yA0BJIETBOPUTEIBHO») BBICTABIIACTCS CTYJICHTY, OOHApyKUBLIEMY 3HAHUE OC-
HOBHOT'O y4€OHO-IPOrpaMMHOI'0 MaTepuaia B 00beMe, He0OOXOAUMOM ISl JajbHENIeld yueOsl,
CHPABJISIIOILEMYCS C BBIIIOJHEHUEM 3a/1aHUM, IPEIYCMOTPEHHBIX IPOrPaMMON;

- JIOITyCTUBIIEMY HETOUYHOCTH B OTBETE M IIPU BBINOJIHEHUHM 3K3aMEHALMOHHBIX 3aJJaHuH,
HO 00J1a/1al01IMMH HEOOXOAMMBIMU 3HAHUSAMU Ul UX YCTPAaHEHMs 10/ pyKOBOJACTBOM Ipenoja-
BaTesl.

Onenka «2» («HEyIOBJIETBOPUTEIBHO») BBICTABISACTCS CTYICHTY, OOHApy>KMBIIEMY CyIIe-
CTBEHHbIE MPOOENbI B 3HAHUSAX OCHOBHOTO y4eOHO-IIPOrpPaMMHOTO MaTepHuala, JOIMYCTHBIIEMY
NPUHIUIHAIBHBIE OIIMOKH B BBITOJHEHUN MPEAYCMOTPEHHBIX MPOrpaMMOl 3a/laHMii; JaBIIEMY
OTBET, KOTOPBIN HE COOTBETCTBYET BONPOCY IK3aMEHALIMOHHOIO Oniera.



