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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MOIYJIA)
[lenb OcBOEHUSI MUCIHUIUIMHBI — JaTh CTYJACHTaM TEOPETUYECKHE, METOJOJOTHYECKUE U

MPaKTUYECKHUE 3HAHUs, (POPMUPYIOIIHNE COBPEMEHHYIO XMMUUYECKYIO0 OCHOBY JIJISi OCBOCHHUSI IIPO-

GuIHpyOMKX Y4eOHBIX JUCIUILIAH U BBIITOJIHEHUS OCHOBHBIX IPO(ECCHOHATBHBIX 3a/1a4.

2. MECTO JUCIHUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM

MMPOI'PAMMBI

B cooTtBercTBHM C yueO-
HBIM TUIAHOM JIUCIUTUINHA
OTHOCHUTCS K

Craryc JUCHUTUIUHBI

O6ecneunBaromue (Tpe-
HIECTBYIOIIUE) TUCIUILIN-
HBI, PAKTHKN

ObecneunBaemsie (Toce-
JYIOITUE) TUCIMUIUIAHBI,
NPaKTUKH

OO0s3aTennbHON YacTH 00pa30BaTEIHLHOM MPOTPaMMBbI

OasoBas

[[IkonpHBIE KypChl XUMUU U (U3UKH, HEOPraHUYECKask U aHAJIUTHU-
YyecKas XUMUsl, OpraHnyeckas 1 (PU3KOJUIOUIHAS XUMUs, (PHU3HKa,

onoorus

BeTepI/IHapHO-CB.HI/ITapHaH OKCIICPTH3a ChIPbA U IPOAYKTOB KHUBOT-
HOI'O IPOUCXOKACHUS, ITUIICBLIC U OMOJIOrMYECKH aKTUBHBIC I[O6aB-

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

3. PE3YJIBTATBI OBYYEHHWS IO AUCHUIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIETEHIIN)

[ucp n HammeHoOBaHNE
KOMIICTCHIIN

NuaukaTtop(bl) AOCTHKEHUST KOMITIETEHINH / TUTAHUDPYe-
MBbI€ PE3yJIbTaThl O0YUYCHHS

Howmep(a) pazme-
na(oB) TUCITH-
TDTHHBI (MOYIIS),
OTBEYaIoUIero(1x)
3a (hopMHUpOBaHUE
TaHHOTO(BIX) HH-
JuKaTopa(oB)
JOCTIDKEHUS
KOMIETeHIIUU

OIIK-2.

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

N-1onk-2 JeMoHCTpUpYeT 3HAaHHE OCHOBHBIX 3aKOHOB U
METO/JIOB MCCJIeI0BaHHUI €CTECTBEHHBIX HAYK IS pele-
HUS 387124 NpoQecCHOHATBHOM AesITeIbHOCTH.

Bce pa3znensi

N-20mk-2 Ucnionb3yeT 3HaHUS OCHOBHBIX 3aKOHOB U
METOJ0B HCCIIEA0BAHUM €CTECTBEHHBIX HAYK VIS pelle-
HUS 337124 NIpoQecCHOHATBHOM AesITeIbHOCTH.

Bce pa3znensi

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

Bce paznenst




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIs)
4.1. Conep:xanue TMCUMILIUHBI (MO1YJIs1)

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

/1

Temsl 3angaTuii

Bugp! yueOHbIX 3a-
HATUU U TPYAOEM-

KOCTb, 4ac.

JIEKIIUNA

MPAKTUYCCKHUC

(cemuHapckue)

nmabopaTopHbIe

CaMoOCTOsATEIIbHasA

pabora

KonTposib 3HaHuit*

HpI/IMeHHCMBIe AKTHUBHBIC 1 NHTCPAK-
THBHBIC TCXHOJIOTNH O6y‘ICHI/Iﬂ

IIpeamer GuoxumMuu

[Ipenmer OmoxumMuy, ee 3HaYCHHE
JUISL CENTbCKOXO3IHCTBEHHOTO TIPO-
MU3BOJCTBA, OWOTEXHOJOTHH U
JIpyrux o0nacTeid HAYKW U HApOJ-
Horo xo3siicTBa. Kpatkas ucropus
OHMOJIOTUYECKOH XUMHH, POJb OTE-
YECTBCHHBIX YUYEHBIX B €€ pa3BU-
THH.

YO,
KP O3

1.2.

Beaku. Ilentuabl. Pacnpoctpa-
HeHne B mnpupoje. ConepikaHue
OCTKOB B OpraHax W TKaHAX >KH-
BOTHBIX. DyHKIIMM OENKOB, METO-
Abl UX BBIACJICHUA, OUUCTKH, U3Y-
yeHus. [IpupoiHbIe NenTH b

BJIP

Jlexuust — BU3yanuzanus.

2. Kinaccbl 0M0OJIOTHYeCKH AKTHUBHBIX COeIHHEHHIA.

2.1.

BuTamMuHBEI H BATAMHHOIIO100-
HbIe BemecTa.OnpeenecHre Bu-
TAMHHOB KaK BaKHEHIITHX OMOJIO-
rMYECKU aKTUBHBIX BelecTs. I1o-
HATHE 00 aBUTAMHUHO3aX, TUIIOBH-
TaMHHO3aX, THIIEPBUTAMUHO3X,
anTuBuTamMuHax. Knaccupukarus
1 HOMEHKJIATypa BUTAMHHOB: OyK-
BEHHAs, XUMHUYECKast, (PU3HOJIOTH-
yeckast. JKupopacTBoprMbIe BU-
tamunbl rpynn A, D, E, K, Q, F.
BopopacTBoprMbIC BATAMUHBI.
Buramunsirpynnel B, H, C, P, U.

6

BJIP

2.2.

IlonsitTne o0 (¢QepMeHTax Kak
0MO0JIOTHYeCKUX KaTaJau3aTopax.
Xumnueckass mnpupoaa. «OnHo-
KOMITOHEHTHBIE» W «IBYXKOMIIO-
HEHTHBIC» (EPMEHTHL. AKTHBHBIN
LHEHTp. AJIOCTEpUUYECKUN LEHTP.
OcHoBHBIE CBOICTBa (EPMEHTOB;
(haxTophl, ONPEHCISAIOININE AKTHB-
HOCTb (hepmeHTOB. CoOBpeMeHHas
HOMEHKJIATypa W Kiaccuuranus

YO,
K5




¢depmentoB. [lonsatue o mpodep-
MEHTax (3MMOTeHaX) M UX BOXKHOU
pONU B PEryJisluu (epMEHTATHUB-
HOW aKTUBHOCTH.

2.3

Kunernka ¢epMeHTaTHBHBIX pe-
aKIMii, MEXaHW3M IEHCTBUSA (ep-
MeHTOB. M30(epMeHThI, KIIMHUYE-
CKOE€ 3HAYEHHE HX OIpeNeIeHHUS.
IIpyHIAIIBI SH3UMOAUATHOCTHKH.

YO

Jlexuust — BU3yanuzanus.

2.4

l'opmonsr. Mx poms B oOMeHe
BElIECTB. MexXaHu3M JIelCTBUSA
TOPMOHOB. [ OpMOHBI IIUTOBUIHON
JKE€JIe3bl, TOPMOHBI IOJXKEITYI0U-
HOM >Kene3bl, TOPMOHBI Mapaliu-
TOBUJTHOM >KeJIe3bl, TOPMOHBI MO3-
TOBOr0O CJIOSl KOPbl HAANOYECHHHU-
KOB, TOPMOHBI TOJIOBBIX JKEJE3:
CTPYKTypa, CBOMCTBa M OWOJIOTH-
YECKOE 3HaYECHHUE.

6

12

BJIP

Jlexuus — BU3yanuzanus.

OMeH BellleCTB M JHEPTHH B OPraHu3Me.

[Tytn merabonusma. buomornue-
CKO€ OKHcIIeHHe. TKkaHeBoe JbIXa-
Hue. OKHCIIEHHE CONpPSDKEHHOE C
(hochopHIHPOBAHHEM.

2

2

K5

Jlekuus — Bu3yanu3zanus.

3.2

Obmen  yeneeooos.  I'mukomnus.
A3pOOHBIN MyTh OKUCIIEHUS yTiie-
BOJIOB. ODHEpPreTHdecKuii OanaHC
a’poOHOTO W aHa’POOHOTO OKHC-
JICHHUSI YTJIEBOJIOB.

2

10

YO

Jlekuus — Bu3yanu3zanus.

3.3

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

Jlexuust — BU3yanuzanus.

3.4

Obmen Genxos. Pactian GenkoB B
NUIIEBapUTeNbHOM TpakTe. Oco-
OCHHOCTH NpEBpALICHUI a30TCO-
JepKalliX BEIIECTB Y JKBaYHBIX.
[Tytu o6e3BpekUBaHUS aMMHUaKa B
opranu3me. OpHUTHHOBBIM UK
MOYEBHHOOOpA30BaHUSI.

2

BuoxumMus 0HOJIOrHYeCKHUX KUAKOCTEeH U TKAaHei.

4.1

Xumuueckuil cocrtaB kpoeu. ben-
KM, YTJIE€BOJBI, JMIUABI U APYTUE
OpraHMYECKHE BEIIECTBA KPOBH.
MuHepaJbHbLI COCTaB KPOBH.

2

4

PO

4.2

Peakuuu o0Ge3BpexxuBaHusi (ae-
TOKCHKAI[UM) BellleCTB B Ieve-
HHU; OKWCIEeHUE (TUIPOKCHINPO-
BaHME U Jp.), KOHbIoranus. Muak-
TUBAallis TOPMOHOB B IICYCHH.
OO6e3BpekMBaHUE B TEYEHH MPO-
JIYKTOB MHKPOOHOTO pacieruie-
HUsI AMHHOKHCJIOT B KHIICYHHUKE.
Obe3BpexxuBanue  OMIMPYOHHA.
IIpsimoit m HenpsAMoil OumpyOuH.
Hapymenune oobmena OuwinpyOuHa.

4.3

BbuoxuMusi MoOJIOYHOH JKeJjie-

P,D




3bl, MOJIO3HBa, MoJioka. O0-
MEH BEIIIECTB B MOJIOYHOH JKe-
neze. CocraB u  (usMKo-
XHMHYECKHE CBOMCTBA MOJIOKA
U MOJO3WBAa y pa3HBIX BHUJIOB
JKHBOTHBIX. BHOCHHTE3 KOMIIO-
HEHTOB MOJIOKa (O€NKH, KHUPHI,
VIJIEBOJABI W JAp.), PETyJsIus
MOJIOKOOOpa30BaHUsI.

4.4

buoxumusi HepBHOW TKaHH.
XUMHUYECKUN COCTaB HEPBHOM
TKaHu. benkwu, yrieBoasl, JH-
OuAbl  HEPBHOW  CHUCTEMBI.
HebenkoBble SKCTpakTUBHBIE U
MUHEpPAJIbHbIE BEILIECTBA.
DyHKIHMOHAIbHAS CBA3b MEXY
COCTOSIHUEM HEPBHOW TKAaHHU U
OOMEHOM  BEIIECTB, XUMH3M
nepeaud HEPBHOTO MMITYJIbCA.

YO

4.5

BuoxumMus KOCTHOH M coeam-
HUTEJIbLHOM TKAHH, KOXKH H
mepcTu.CocTaB M CBOMCTBa
KOCTHOM TKaHW y >KHUBOTHBIX.
Ocobennoctd  oOMeHa  Be-
mectB. Komnaren. DnacTuH.
IIporeornukansl. Mykomnomnu-
caxapu/ibl. buoxumunueckue
W3MEHEHHMS  COCIMHMTEIILHOM
TKaHU MPU CTAPEHUU U MATOJIO-
THYECKUX MpOoLeccax.

P,5

4.6

buoxumua koxku. Xumpde-
CKMH COCTaB IIEPCTH U LIEPCT-
Hasi IPOJIYKTUBHOCTh. DaKTOPHI
MOBBILIECHNUST IIEPCTHOM IIPO-
JIYKTUBHOCTH.

P,D

4.7

Buoxumus mouek. OcobeHHO-
CcTH 0OMEHA BEIICCTB B IOYKaX.
[TaTonornyeckue KOMIIOHECHTHI
MouM — Oe€JoK, KpOBb, caxap,
KETOHOBBIE (all€TOHOBHIE) Tela,
OwnnpyOuH, ypoOWIMH, TMOp-
¢upuHbl. XUMHYECKHH cOCTaB
MOYH IITHII.

P,D

4.1.2. 3aounasn gpopma:

No
/1

Temsl 3angaTuii

Buner yuebHbIX 3a-
HATUH U TpyAOEM-
KOCTb, 4ac.

TPOJIb
3Ha-

HpI/IMeHSIeMBIe AKTHUBHBIC 1 UHTCPAK-
THBHBIC TCXHOJIOTNHU O6y‘ICHI/I$I




JIEKITUHA

MPaKTHYECKUE
(cemuHapckue)
nabopaTopHbIe

CaMOCTOATCIIbHAsA

pabota

IIpeameTt GMoIOrHYECKOH XUMHHI

[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-
yeHus. [IpupoaHble NENTUABL. .

1

BJIP

Jlekuus — Bu3yanu3zanus.

2. Kinacchbl 0M0JIOTHYeCcKH AKTUBHBIX COeIHHEHHIA.

2.1.

BuraMuHBI 1 BATAMHHOIIO00-
Hble BenlecTBa. Kinaccuduxarst
Y HOMEHKJIATypa BUTAMHUHOB: OYK-
BEHHasl, XUMHUYECcKast, (GPU3NOIIOTH-
yeckas. JKupopacTBopruMbIe BU-
tamuHbl Tpymm A, D, E, K, Q, F.
BopopacTBopruMbie BUTAMUHEI.
Buramunsirpynnsl B, H, C, P, U.

2

12

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 — BU3yanuzanus.

2.3

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 3HAUCHMUE.

12

BJIP,

Jlexmust — BU3yam3anusl.

OMeH BellecTB M JHEPTrHH B OPraHu3Me.

[lytn wmerabonm3ma. buonoruue-
CKO€ OKHcIIeHHe. TKaHeBoe JpIXa-
Hue. OKHCIIeHHe, COMPSDKEHHOE C
dochopuIMpoBaHUEM.

1

2 2

12

BJIP
K, D

.HGKLII/IS{ — BU3yaJIu3alus.

3.2

Obmen  yeneodos.  I'mkonus.
ABpOOHBIN TyTh OKUCIIEHHUS yTie-
BOJIOB. ODHEpPreTUYecKuii OalaHC

a’poOHOTO M aHa’pOOHOTO OKHC-

10

Yo,

.HGKLII/IS{ — BU3yaJIu3alus.




JICHUS YIJICBOJOB.

3.3

Obmen aunuoos. buomornueckoe
3HAYCHUE JUMUAOB. [Ipomexy-
TOYHBIA OOMEH JUMUIO0B B TKAHIX.

BJIP
YO,

3.4

Obmen benxos. Pacnag O0eIkoB B
MHUIIEBapUTETLHOM TpakTe. Oco-
OCHHOCTH TPEBPAIICHUN a30TCO-
JepKAIUX BEHIECTB Y KBAYHBIX.
[Tyt 00e3BpeXUBaHUs aMMHAKa B
opranusme. OpHUTHHOBBIA ITHKII
MOYCBHHOOOPA30BaAHUSI.

12

YO,

Jlekuus — Bu3yanu3zanus.

BuoxuMus 0H0JIOrHYECKHUX KUAKOCTEH U TKAaHel.

4.1

Xumudeckuii coctaB KpoBu. be-
KW, YTJIEBOJBI, JIUMUABI U APYTHE
OpTraHUYECKHE BEIIECTBA KPOBHU.
MuHepanbHBIN COCTaB KPOBH.

1

10

4.2

buoxumusa neyenu. Pois neuenn
B OOMEHE YIJEBOJOB, JMIIHIOB,
amuHokucioT. CuHre3 O€IKOB
TUTa3Mbl KPOBH B TICYCHHU.

10

4.3

buoxumusi MOJIOYHOH :KeJjie-
3bl, M0JI03UBa, MoJioka. O06-
MEH BCIIECTB B MOJIOYHOH JKe-
neze. CocraB u  (usmko-
XHMHYECKHE CBOMCTBA MOJIOKA
U MOJIO3WBAa y pa3HBIX BHUJIOB
JKUBOTHBIX. BHOCHHTE3 KOMIIO-
HEHTOB MOJIOKa (O€NKH, KHUPHI,
VIAEBOABI M JIp.), PEryJIALUs

MOJIOKOOOpPa30BaHUsI.

14

* YkaspiBaeTcs popma konTposss. Hanpumep: YO — yerHbIi onpoc, K — xomnoksuym, T — TectupoBanue,
P — pedepar, 1] — noxnan, K3 — kelic-3amaya.

4.1.3. Ouno-3aounasa gpopma:
4.1. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

Bupp! yueOHbIX 3a-
HATHUU U TPYAOEM-

*
KOCTB, Jac. =
T
xR <
ool 28 i
Ne o 5 = 3| % © | IIpumMeHseMble aKTUBHBIE U HHTEPaK-
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3. IlpeameT OMOXMMUHU
1.1.| llpeamer Onoxumum, ee 3HAYCHUE 3 2 YO,
JUISL CEJIbCKOXO3SIICTBEHHOrO IIPO- KP D

W3BOJCTBA, OWOTEXHOJOTHH U
Ipyrux oOnacTeil HAYKW W HapO-
Horo xo3sucTsa. Kpatkasa nucropus
OMOJIOTHYECKOIl XUMHH, POJIb OTe-
YECTBEHHBIX YYEHBIX B €€ pa3BH-
THH.




1.2.

Beakn. Ilentuasl. Pacnpoctpa-
Henne B mpupoxae. CopepikaHue
OCNKOB B OpraHax M TKaHAX >KH-
BOTHBIX. DyHKIMM OEIKOB, METO-
Ibl UX BBIICTICHUS, OYUCTKHU, U3Y-
yenus. [Ipupoanble nenTuapl.

2

BJIP

.HCKL[I/ISI — BU3yaJIu3alus.

2. Kinaccbl 0H0JIOrHYecKH aKTHBHBIX

CoeIMHEeHHIA.

2.1.

BuraMuHBI 1 BATAMHHOIIO00-
Hble BemecTBa.OnpeneiacHue Bu-
TaMHHOB KaK BaKHEHIITHUX OHOJIO-
TMYeCKU aKTHBHEIX BemiecTs. I1o-
HATHE 00 aBUTAMHHO3aX, THIIOBHU-
TaMHHO3aX, THIICPBUTAMHHO3X,
anTuBUTamMuHax. Knaccuduxkarnms
¥ HOMEHKJIaTypa BUTAMHUHOB: OYK-
BEHHAs, XUMUIECKast, (GPU3HOJIOTH-
yeckas. JKupopacTBopruMble BU-
tamuHbl Tpymm A, D, E, K, Q, F.
BonopactBopumbie BUTAMUHEL.
Butamunsirpynnsl B, H, C, P, U.

6

BJIP

2.2.

Ilonsitne o0 ¢QepMeHTax Kak
0MOJIOrMYeCKHX KATaJIu3aTopax.
Xumnueckass mnpupoaa. «OnHo-
KOMIIOHCHTHBIE» U «IBYXKOMIIO-
HEHTHBIE» (EPMEHTHI. AKTHBHBII
HEHTp. AJIOCTEpUUYECKUN LEHTP.
OcHOBHBIE CBOICTBa (EPMEHTOB;
(baxTOopbl, ONpenensomue aKTUB-
HOCTh (hepmeHToB. CoOBpeMeHHas
HOMEHKJIaTypa W Kiaccupukamus
¢depmenrtoB. I[lonstue o mpodep-
MEHTax (3MMOreHaX) U X BaXKHOU
poJH B peryisiuuu (epMeHTaTHB-
HOH aKTUBHOCTH.

4 |2

Yo,
K3

2.3

Kunernka QepMeHTaTHBHBIX pe-
aKIuii, MeXaHu3M JeicTBus ¢ep-
MEHTOB. M30(epMeHThI, KIMHUYE-
CKO€ 3HAYCHUE HX OIPEACIICHHS.
[IpUHIUIIEL YH3UMOAMATHOCTHKH.

2

YO

Jlexmust — BU3yam3anusl.

24

l'opmonsl. Ux poms B obOmeHe
BellecTs. MexaHu3M JEeUCTBUS
TOPMOHOB. ["OpMOHBI IIUTOBUAHON
JK€JIe3bl, TOPMOHBI IOIXKEIY10Y-
HOHM JK€Je3bl, TOPMOHBI Iapally-
TOBUJHOM >K€JIe3bl, TOPMOHBI MO3-
TOBOTO CIJIOSl KOPbl HAANOYEHHU-
KOB, TOPMOHBI TIOJIOBBIX JKEIIE3:
CTPYKTypa, CBOMCTBa M OHOJIOTH-
YeCKOE 3HAUCHHUE.

6 |2

12

BJIP

Jlekuus — Bu3yanu3zanus.

OMeH BelllecTB M JHEPTHM B OPraHu3Me.

[lytn wmerabonm3ma. buonormye-
cKoe okuciieHue. TkaHeBoe JbIxa-
Hue. OKHCIIEHHE CONpPSDKEHHOE C

dochoprupoBaHUEM.

2 |2

KD

Jlekuus — Bu3yanu3zanus.




3.2

Obmen  yeneeooos.  I'mukomnms.
AdpOoOHEIN TTyTh OKUCIICHUS YTJIC-
BOJIOB. DHEPreTHUECKH OamaHc
a’pOOHOTO M aHa’POOHOTO OKHC-
JICHHUs YTIIEBOJIOB.

10

YO

.HCKL[I/ISI — BU3yaJIu3alus.

3.3

Obmen aunuoos. buomormueckoe
3HaYCHHE JIMMUAOB. [IpomMexy-
TOYHBIA OOMEH JIUMUIO0B B TKAHIX.

Jlexuust — BU3yanuzanus.

3.4

Obmen benxos. Pacmag 0enkoB B
nuiieBapuTeasHoM Tpakre. Oco-
OCHHOCTHM TPEBpAICHUN a30TCO-
JIepKalIuX BEMECTB Y JKBaYHbIX.
[TyTtn 06e3BpeKMBaHUS aMMHAKA B
opraam3me. OpHUTHUHOBBIA UK
MOYEBHHOOOpPAa30BaHUsl.

2

Buoxumus 0M0JI0rHYeCKHUX JKHAKOCTE M TKAaHEeH.

4.1

Xumudeckuili coctaB KpoBu. be-
KM, YIUJICBOAbI, JIMIIUJAbBI U APYruec
OpTraHWYECCKHE BEIECTBA KPOBHU.
MuHepaibHBIN COCTaB KPOBH.

2

4

PO

4.2

Peakuuu oOGe3BpexxuBaHusi (ae-
TOKCHMKAIHH) BelIeCTB B TedYe-
HH; OKHCIICHHE (THIPOKCHINPO-
BaHME U Jp.), KOHbIoTanms. Muak-
TUBallUs1I TOPMOHOB B IICYCHHU.
O0e3BpekuBaHUe B TEYCHU IPO-
IyKTOB MHKPOOHOTO pacIierie-
HUS aMHUHOKHCJIOT B KHIICYHHKE.
OO0e3BpexkuBaHue  OMIMPYOHHA.
[Ipsimoit m HEnpsAMoil OumpyOuH.
Hapymeane oomeHa OnmnpyOnHa.

4.3

buoxumusa MoOJIOUHOH KeJie-
3bl, MOJIO3HBAa, MoJioka. OO0-
MCH BCIIECTB B MOJIOYHOM XKe-
neze. CoctaB u  (usMKo-
XHMHYSCKHE CBOMCTBA MOJIOKA
U MOJO3HMBa y pa3HbIX BHUJOB
JKUBOTHBIX. BHOCHHTE3 KOMITO-
HEHTOB MOJIOKa (OENKH, >KUPBI,
VIIEBOABI W JIp.), PETYJISIHS
MOJIOKOOOPa30BaHMUsL.

P,D

4.4

buoxumusi HepBHOH TKaHU.
XUMUUYECKUN COCTaB HEPBHOM
TKaHu. benkwu, yrnesoasl, Ju-
OUAbl  HEPBHOM  CHUCTEMBI.
HebenkoBble SKCTpaKkTUBHbIE U
MUHEpAJIbHBIE BEILECTBA.
DyHKIMOHAIBHAS CBA3b MEXY
COCTOSIHUEM HEpPBHOW TKAaHU U
OOMEHOM BEIISCTB, XHMH3M
IIepeadyy HEPBHOIO UMITYJIbCA.

YO

4.5

BbuoxumMus KocTHOH M coeam-
HHUTEJBHOI TKAaHHU, KOXHM U
mepcTtu.CocTaB M CBOWMCTBA
KOCTHOM TKaHW Yy >KUBOTHBIX.

P,D




oOmeHa  Be-
mectB. Kommaren. DJIacTHH.
IIporeornukanbl.  Mykonosu-
caxapupl. bruoxummueckue
W3MCHCHUS  COCAUHHTCILHOM
TKaHU TIPU CTAPEHUU U MaTOJIO-
THYECKUX MpOoLeccax.

OcobeHHOCTH

4.6 buoxumMusi KOKH. XUMHYC- P,D
CKMH COCTaB ILIEPCTH U IIEPCT-
Hasl IPOAYKTUBHOCTb. DAKTOPHI
MOBBIIICHNUS IIEPCTHOM IIPO-

JAYKTUBHOCTHU.

4.7 \buoxumus movyek. OcobenHo-|1 2 P,D
CTH OOMEHa BEIECTB B MMOYKaX.
[Taronornyeckne KOMIIOHEHTHI
Mouu — O€JOK, KpOBb, caxap,
KETOHOBBIE (AlIETOHOBBIC) TEa,
OwnupyOuH, ypOOWIIMH, TMOp-
¢upunbl. XUMHYECKUH cOCTaB

MOYH IITHUII.

* YkaspiBaeTcs popma konTposst. Hanpumep: YO — yerHbIi onpoc, K — xomnoksuym, T — TectupoBanue,
P — pedepar, 1] — noknan, K3 — ketic-3anaya.
4.2.1. Ounasn gpopma:

. 1 xypc 2 Kypc 3 Kypc 4 xypc
Bug sansui 1 cem. |2 cem. |3 ceM. |4 cem. |5 ceM. |6 ceM. |7 ceM. | 8 ceM.
Jlexunu 30
JlaboparopHbie 16
[TpakTndeckne 14
HToro koHTaKTHOW PabOTHI 60
CaMocTosiTeNbHas paboTta 84
Popma KOHTPOJIS €]
4.2.2. 3aounasn gpopma:
Bun 3ansTuit 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
Jlexuun 6
JlaboparopHbie 8
[pakTH4ecKue 4
HTOro KOHTaKTHOM pabOTHI 18
CamocrosTenpHas padoTta 126
Popma KOHTPOIIS K, Ok3
4.2.3. Ouno-3aounasn gpopma:
N 1 xkypc 2 xypc 3 kypc 4 xypc
B sansii 1 cem. |2 cem. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 cem. | 8 cem.
Jlexumu 36
JlaGoparopHbie 10
IpakTHueckue 8
HToro KOHTaKTHOW PabOTHI 54
CamocTosiTenbHas pabora 63
Dopma KOHTPOJIS 3 (27)




5. OPTAHM3ALIMA U YYEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJBHOU PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE (MOAYJITO)

5.1. Conep:xaHue caMOCTOATEJIbHON PadOTHI MO AMCHHUILIUHE (MOTYJIIO)

B Teuenue cemecTpa cTyeHTaM peKOMEHIyeTcs BHIOpaTh U3 MPEAaraeMoro Crucka TeMbI 3cce
u pedepaToB Hanbosee UHTEPECHBIC JUISI HUX. B COOTBETCTBUM C KAJICHJAPHO - TEMATUYECKUM
IUTAHOM OCBOEHUS JUCUHUIUIMHBI IO BEIOpAHHOW TeMe MOATOTOBUTH KpaTKOE COOOIIEHHE C Tpe-
3eHTanuel. B mpoiiecce mOArOTOBKY K BBICTYIUJICHUIO M 3aHSATHIO MIPENOaBaTeIb KOHCYIbTUPY-
€T CTy/IeHTa, IOMOTaeT 060jIee KPaCOUYHO U UHTEPECHO PACKPHITH TEMY.

CIIUCOK TEM PE®EPATOB

1. JlucriepcHble CUCTEMBI OpraHu3Ma.

2. OcHOBHBIE CBOWCTBa KOJUIOMJHBIX PACTBOPOB, PACTBOPOB BBICOKOMOJEKYJISIPHBIX Be-
IECTB, MUKPOJIUCIIEPCHBIX CUCTEM (CYCIIEH3U, SMYIIbCUIA).

3. [ToBepxHOCTHEIC siBiIeHUs. CyIIHOCTh U BUJIBI aJICOPOIIHH.

4. [ToBepxHOCTHOAKTUBHBIE BellecTBa. [ MAPOPMIBHOCTD U THAPOPOOHOCTH MAaTEPUATIOB.

5. CBoiicTBa pacTBOPOB BEICOKOMOJICKYJISIPHBIX BEIIECTB HA IIPUMEpPE OCITKOB.

6. CycneHs3uu, SMyJIbCUU, a3PO30JIU B )KU3HH KUBOTHBIX, UX MPAKTUYECKOE 3HAUCHUE.

7. [ToHsATHE O KIETOYHOH JIOKAIN3AUN (PEPMEHTOB.

8. [{uToXpOMBI U UX poIib?

9. XuMudeckasi MpupoJia ¥ UICTOYHUKHA BUTAMUHOB.

10. OO6mue cBoicTBa M OMOJIOTHYECKAs POJIb BATAMHUHOB.

11.  T'unepBUTaMHUHO3bI, THIIOBUTAMHUHO3BI U AaBUTAMUHO3BI IS Pa3HbIX BUTAMHUHOB. [IposB-
JsieMble TPU3HAKU.

12.  TloHsTHE aHTUBUTAMUHBI U UX OMOJIOTHIECKAS POJIb.

13.  T'opmonsl nepemaneit gonau runodusa (aaeHorunodus). [Ipupona u Ouonorudyeckoe aci-
CTBHE COMATOTPOITHHA.

14.  Topmonsl 3agHelt goiau Tunodusa, XUMHUECKas MPUPOAa U OUOIOrHUeCcKoe IeliCTBHE Ba-
30MPEeCCHHA, OKCUTOIIMHA.

15. T'opMOHBI IIUTOBUAHOM 3KeJI€3bI (TUPEOUTHBIE).

16.  T'opMOHBI MOKETYJOYHON KeJe3bl (MHCYJIMH, TIIOKAroH, JIMITOKAWH, BArOTOHWH) M UX
npupoa.

17.  buonormveckoe JIeHCTBUE TOPMOHOB SSIMUHUKOB. [I[pUMEHEHNE MX CHHTETUYCCKUX aHAJO-
TOB B )KHBOTHOBOJICTBE U BETEPHUHAPHON METUITIHE.

18.  T'opMOH *keNToro Tela SIMYHUKA U €T0 POJIb B OpraHU3Me CaMOK.

19.  T'opmoHOUABI KETyIOYHO-KUIIIEYHOTO TPAKTA.

20.  HeifporopMOHBI: THCTAMHH, CEPOTOHHH, all€THIIXOJIHH.

21.  HazoBuTe OCHOBHBIE YTJIEBOABI KOPMa U OPTaHU3Ma KUBOTHBIX.

22.  OCHOBHBIC dTaNbl IEPEBAPUBAHUS YTICBOIOB KOPMa Y MOHOTACTPUIHBIX JKUBOTHBIX.

23.  OcoOeHHOCTH MepeBaprBaHUs YIJIEBOJAOB KOPMa Y )KBAUHBIX KHBOTHBIX.

24.  Bujapl OpoKeHUs YTJICBOJOB B INMPEKEIYIKAX Y JKBAUHBIX XKHBOTHBIX.COCTaB M MeXa-
HU3M Jieii-cTBUs (ochaTHON OydepHOii CUCTEMBI.

25. CocraB 1 MeXaHU3M JICUCTBUS TEMOTJIIO0MHOBOM Oy(hepHOI CUCTEMBI.

26. BonopacTBopuMbie BUTAMUHBI TPyNIbl B: ¢usnonoruyeckas posib, TUIIO - , THIIEPBUTA-
MHUHO3BI, CyTOYHAS MOTPEOHOCTH IS PA3IMYHBIX TPYIIT )KUBOTHBIX.

27.  AcxopbOunoBas kucnota u ButamuH K. CoBMecTHas pojb 715 OpraHusma.

28. AHTUBUTaAMUHEL.

29.  Ponp metabonu3ma Jisl )KUBBIX KIIETOK.

30.  PacmieruieHue yrieBoJOB B MUIIEBAPUTEIHEHOM TPAKTE )KBAYHBIX KUBOTHBIX.



31.

Pacmermienne YIJI€BOJOB B MUINCBAPUTEIIBHOM TPAKTEC HEXKBAUYHBIX Y KUBOTHBIX.

32.  Kcenobuoruku. OOpa3oBaHHe U IETOKCUKALIUS B OpraHU3Me.

33.  T'opMOHBI KOPBI HAJTOYECYHUKOB.

34.  Mexanu3Mm 00pa3oBaHMs YHEPTUU B MUTOXOHIPUSX.

35.  buoxuMmuyeckuil cocTaB MOJIOKa.

36. buoxumust MpIIIEYHON TKaHMU.

37.  buoxumwus HEpBHOU TKaHH.

38. buoxumusda nouek. Ytunuzanusa NH3 B OpHUTUHOBOM LIMKJIE.

39.  Poib neveHu B JETOKCUKAIIMM BPEAHBIX BEILIECTB.

40.  OOMEH TOPMOHOB B TIEYCHH.

41. OOMeH BUTaMUHOB B TI€UEHHU.

42.  TlumeBapuTelbHBIE TOPMOHBI.

43.  T'opMOHBI )KHPOBOH TKaHHU.

44,  Kapuutun. OOpa3oBaHue B OpraHusMe, JAONOJHHUTEIbHbIC HMCTOUYHUKH, OMOJIOTHYECKas
pOJIb.

45.  Kpearunun. KimodeBoii moka3atens pabOThl OYEK.

46. OyHKIHMS KETYHBIX KUCIOT.

47.  Antnokcupaantsl [lpaBna u mud.

48.  Tlento30 — dochaTHBIN MUKI: MEXaHU3M PEATH3alUUd U OMOJIOTHYECKAs POJTb.
49.  OoOpazoBanue NH3 B opranusme.

50.  Ilomp3a u Bpen xosiecTeprHa Jjisi OpraHu3Ma.

ol. buoxumus cBUHOrO caa.

52.  MUKpO3JIEMEHThl B OpraHu3Me XHBOTHbIX. [loTpebieHue um HakOIUIeHHE B OpraHax H
TKaHSIX.

53.  Perymsmus oOMeHa MUHEPAIOB B OPTaHU3ME KUBOTHBIX.

54.  Perynauus BOJHOro 0OMeHa B OPraHU3Me KUBOTHBIX.

55.  I'nuenue 6enkoB B XKKT KUBOTHBIX.

56.  MexaHU3MbI HEUTPAIU3AIHUH TTPOTYKTOB THUCHHSI Y )KUBOTHBIX.

57.  KeronHossle Tena. MexaHu3Mm oOpa3oBaHHs B OHOJIOTHYECKas POJIb.

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

1.
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.

S.
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, JUIOKauH, BArOTOHUH), UX MIPH-
poza.

buonornueckoe neiCTBHE TOPMOHOB IMYHUKOB. [I[pUMEHEHNE HX CUHTETUYECKUX aHAJIOIOB
B )KUBOTHOBOJICTBE U BETCPUHAPHOU MEIULIHE.

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

I'opMOHOUIBI XKEITYJOUHO-KUIIIEYHOTO 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);
- W3y4YeHHEe TeM TEOPETHYECKOro Kypca, 3alUIaHUPOBAHHBIX JIJISI CAMOCTOSITEILHOTO OCBOE-
HUSL,
- HAITLCAaHUe 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:
- KoHTpOonbsHBIE pabOTHI, YCTHBIC OMPOCHI, KOJUIOKBHYMEI.
- Brictyrienue u 3amura pedepara.
B mporiecce moArOTOBKY K 3aHATHIO, KOHTPOJIBHON paboTe, KOJUIOKBUYMY HIIM JIOKJIAay Mpemno-
JlaBaTesib KOHCYJIbTUPYET CTYACHTA, IIOMOTaeT 0oJiee MOJHO M TITyOOKO M3YUYUTh 3aJIaHHYIO Te-

My.

5.3. YueOHO-MeTOqUYECKOE 0OOecTieueHHe CAaMOCTOATEIbLHOH padoThl

[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 cooTrBeTcTBHU € KaleHJApHO - TEMATUYECKUM IUIAHOM OCBOEHHUS AMCLUIUIMHBI 110 BBI-
OpaHHO# TeMe MOATOTOBHTH KPaTKOE COOOIEHHE C Mpe3eHTanueil. B mpomecce moaroToBku k
BBICTYIIJICHUIO M 3aHATHIO NPENOAaBaTeNlb KOHCYJIbTUPYET, HAIIPaBIIseT CTyAEHTa, IIoMoraer 0o-
Jee KpacouHO M MHTEPECHO PACKPHITH 3alaHHyI0 TeMy. AyautopHas CPC BkiIrouaer UCHoOnb30-
BaHHE CIELUAIN3UPOBAHHBIX AUCIUIEWHBIX KIIACCOB Ui BBINOJHEHUs OTAebHbIX BH0B CPC.
Breaynurtopras CPC Bxitoyaer, B YaCTHOCTH, CIISAYIOIINE BUIBI I TEITLHOCTH:

- IpopalboTKy yueOHOro Marepuaia (CoOCTaBIeHHE KOHCIIEKTOB yueOHOM 1 HayuyHO! JIuTepa-
TYpbI, paboTa C AIEKTPOHHBIMU YUCOHBIMHU PECYpCaMu);

- U3Y4YEHHE TeM TEOPETHYECKOIro Kypca, 3alUIaHUPOBAHHBIX JIi CAMOCTOSTEIIBHOTO OCBOE-
HUS;
- HanMcaHue pedepaToB U BHICTYIUICHUS C JOKJIQJAaMHU HAa IPAKTUYECKUX 3aHIATHAX.

6. YYHEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHME JIUC-

HNUITJIMHBI (MOAY JISA)

6.1. OcHoBHas y4yeOHas TUTEPATyPa, HEOOXOAUMAS NJIsl OCBOCHHMS JHCIUIITHHBI

1) Buoxumust )HBOTHBIX: o peA. A.B. UedeTknHa, y4eOHUK Il CTY.. 300MH)KEHEp.H BeTe-
pHuHapH.(}-TOB ¢.X.By30B. - M.: Beicmas mkouna,. 1982 1. 511c.

2) buonornveckass Xxumusi: yaeOHUK [DnekTpoHHbIid pecype] : yued. / A.JI. Taranouu [u mp.].
— OnekTpoH. pgaH. — Munck :  "Bemmimas wmkoma", 2016. — 671 c.
https://e.lanbook.com/book/92450 — 3ari. ¢ akpaHa....

6.2. JlomosHUTebHAsI yueOHas JIUTEPATYpPa, HEOOX0AMMAast 115 OCBOEHM S AN CIUTLITUHBI

1) Xasunos, H.3. buoxumus »KMBOTHBIX ¢ OCHOBaMHU (puskoimionaHol xumun. Kaszanp, 1999. —
291 c.

2) buoxumust xuBoTHBIX / A. U. KoHoHCckui. - 3-¢ u3f.,nepepad. u nom. - M. : Komoc, 1992. —
526 ¢

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


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

1. Oobpa3oBarenbHplii TOpTan YHUBEPTB ¢ BUIACONEKIIUAMUA W HAYYHO-TIOMYJISPHBIMH BHUCO-
MaTcpHraiaMi Mo pa3JIMYHbIM €CTCCTBCHHOHAYYHBIM JUCHUIIJIMHAM, B TOM YUCJIC U XUMHU
http://univertv.ru/video/himiya/

2. bubmmorexa B'AY https://v-gau.ru/about/library/o-biblioteke.php?clear_cache=Y
3. EamHoe okHO A0CTyIa K 00pa3oBareibHBIM pecypcam http://window.edu.ru

6.4. Metonnueckue yka3aHus 1Jis1 00y4ar0MXCs M0 OCBOCHUIO M CUUILTUHBI (MO1YJIfA)
[TammoBanosa T.A., Ky3smuna T.A.. benku. Yae6Ho-MeTomuueckoe nmocodue. MBaHoso,
UI'CXA, 2014 1, 32 c.
2) Cy66otkuna M.H., IllanoBanosa T.A. Buramunsl. Banosckas 'CXA. um. akagemuka J[.K.
BensieBa, 2015 r. YueGHoe nocodue.

HaymoBa U.K. Komnmouansie pactBopsl. PactBopelt BMC HBanoBckas 'CXA. wum. aka-
nemuka J[.K. Bensiera, 2014, YueOHoe mocodue

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

1)

3)

4)

6.5. UnopmaunoHHbie CIIPAaBOYHbIE CUCTEMbI, HCIOJIb3yeMble /1JIsi OCBOCHUS] M CHUILIN-
HbI (Moay.is1) (IpM HEOOXOAMMOCTH)

1) DnekTponHo-O6nbIHOTEYHAs cucTeMa «Jlauby https://e.lanbook.com/ ;

2) HayuHnas anekrpoHHas OubiaroTeka http://e-library.ru

6.6. [IporpammHoe oGecnnevyeHue, HCMOJAb3yeMoe 1JIs OCBOCHU S JUCIUIIMHBI
- OnepanuonHas cuctema tiumna Windows

- [TakeT nmporpamm obmiero nons3oBanust Microsoft Office

- UnaTepHet-Opay3epsl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA OJ OCYHECTB-
JIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCIHUMITIJIMHE (MOAYJIIO)

Ne
n/m

HaumeHoBaHHe cnenMaJbHbIX
NMOMeEIIeHNIT* ¥ MOMeIeHnii 1J15
CaMOCTOSITEJbLHOH padoThl

OcHaleHHOCTh CHelUaJbHbIX OMEIeHHIl 1 moMeleHuii 11 ca-
MOCTOSITeJIbHOI padoThI

1

VYyeOHast aynuropus sl Ipo-
BEJICHUS JEKIIMOHHBIX, CEMMH-
HApCKUX, MPAKTUYECKUX 3aHs-
THUM, TPYIIIIOBBIX U MUHIAUBUY-
aJbHBIX KOHCYJIbTAlUM, TEKY-
LIEr0 KOHTPOJIS U IPOMEXKY-
TOYHOM aTTeCTaIliH

YKOMIUIEKTOBaHa CHelMaIU3UpoBaHHON (yueOHO#) Mebe-
JIbI0, HA0OPOM JIEMOHCTPAIMOHHOTO 00OPYAOBaHUS U y4eO-
HO-HATJISITHBIMA TTOCOOMSIMHU, O00ECIIEUNBAIONINMH TEMaTH-
YecKHe WUTIOCTpallui, COOTBETCTBYOIME paboueil mpo-
rpamMMe JUCIUIUIMHBI, @ TAK)KE€ TEXHHYECKHUMH CpPEICTBAMH
o0yuyeHHs (TEPEHOCHBIM MYJIbTUMEAUMHBIM TPOEKTOPOM,
MOPTAaTUBHBIM KoMITbloTepoM THma «HoyTOyk», mepeHoc-
HBIM pa3JBI>KHBIM 3KpaHOM), CIy>KalllUMU JUIs TIpe/icTaBIIe-
HUs yueOHOU HHpopMaIuu

ITomemenue It CcaMoOCTOS-
TEJIbHOM padoThI

YKOMILUIEKTOBAHO CHEIUATU3UPOBAaHHON (y4ueOHOM) Mele-
JIBI0, OCHAIIIEHO KOMITBIOTEPHOU TEXHUKOU C BO3MOKHOCTHIO
MOJIKITIOYEHUS K ceTn «HTepHeT» n 00ecnedeHo T0CTyIIoM
B JJIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEIbHYIO CpeIy
OpTraHu3aIII
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IIpunoxenne Ne 1

K pado4eil nporpaMmme no JucHuIinHe (MO1LYJI10)

®OH/]I OEHOYHBIX CPEJICTB MO JUCLHUILIUHE (MOAY.IIO)

1.1. Ounasa,3aounasn gpopma:

« buosornyeckasi XuMHUs)»
1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA TAHHOM JTalle

Indp n HaumeHo-
WNuaukaTop(bl) JOCTHKEHUS KOMIETeHIUY / ianu- | ®opma | OnieHOYHBIC cpeli-
BaHHE KOMIIETEH- %
- pyeMBbIe pe3yNIbTaThl O0yUEeHHS KOHTPOJIA CTBa
1 2 3 4
Kommnekrs! Te-
N-1lonk-> deMoHCTpUpyeT 3HAaHHE OCHOBHBIX 3aKO- CTOB, 3aJaHuA JIJIs
HOB U METOJIOB uccienoBanuit ectectBeHHBIX Hayk |K, YO, T, |KOHTpOJBHBIX pa-
JUTS petieHus 3a/1a4 mpodecCnoHaIbHON AeITelnbHO- |P | 00T, KOJUTOKBUY-
CTH. 9, 3-ii cem |MoB. KoMruiekt
39K3aMCHAIIlMOHHBIX
OIIK-2. BOIIPOCOB
Crocoben  mpume- Kommnekrs! Te-
HATh OCHOBHBIE CTOB, 3aJJaHUs JISI
N-20nk-2 Ucnions3yeT 3HaHNS OCHOBHBIX 3aKOHOB U
3aKOHBl U METOAbI N YO, T, KOHTPOJIBHBIX pa-
N METOJO0B HCCIEAOBAHUMN €CTECTBEHHBIX HAYK IS
HCCIIeTOBaHNUH N BJIP, K, D, |60T, KOIOKBHY-
peleHus 3a1a4 npoeCCUOHANBHON ACATENILHOCTH. .
€CTECTBEHHBIX HayK 3-i cem MoB. KoMrutexT
JUTSL petieHus 3ajad 9K3aMEHaIlMOHHBIX
npodeccHOoHANTBHON BOIIPOCOB
JIeSITeIbHOCTH KommutekTs! Te-
CTOB, 3aJJaHUS JISI
N-3onk-2 [IpumensieT ocHOBHBIE 3aK0HBI U MeTobl |YO,T, KOHTPOJIBHBIX pa-
HCCIEAOBAHUM €CTECTBEHHBIX HAYK ISl PELLICHUS BJIP, K, D, |60T, KOIOKBHY-
3a51a4 poheCcCHOHANBHOHN IEeATENBHOCTH. 3-i cem MOoB. KoMrutexT
OK3aMCHAIITMOHHBIX
BOIIPOCOB

* Vkasvieaemcs ¢popma xonmpons. Hanpumep: YO — yemuwiii onpoc, K — konnoxeuym, T — mecmuposa-
Hue, P — pepepam, /[ — ooknao, K3 — ketic-3a0aua, 3 — sx3ameH.

2. Iloka3aTeqin U KpPUTEpPHH OLECHMBAHUS C(POPMHUPOBAHHOCTH KOMIICTCHUMH HA JAHHOM
Jrane ux (POpMUPOBAHUS

IToka3zate-
I

Kpurepuu oneHuBanus*

HCYAOBJICTBOPUTCIBHO

YAOBJICTBOPUTCIIBHO

XOPOIIO

OTJIMYHO

HC 3a4TCHO

3a4TCHO

ITomHoTa
3HAHUH

YpoBeHb 3HaHUK HHU-
xKe MHHUMAJIbHBIX
TpeOOBaHMIA, HWMENH
MeCTO TpyOble Ommo-
KA

MuHHMaIBHO ~ AOIY-
CTUMBI ypOBEHb 3Ha-
HUH, JOMYLIEHO MHOTO
HETPYOBIX OIMIMOOK

YpoBeHb 3HaHM B
00BeME, COOTBET-
CTBYIOIIEM TMPOTrpam-
Me TOJTrOTOBKH, JIO-
MNyIOIeHO  HECKOJBKO
HETpyObIX OMIMOOK

YpoBeHb 3HaHHU B
00beEME, COOTBET-
CTBYIOIIIEM TPOrpam-
M€ TIIOArOTOBKH, 0€3
onnOoK

Hanuuune
YMEHUH

Ilpu pemeHnn craH-
JapTHBIX 3ajad  He
MPOIEMOHCTPUPOBAHBI
OCHOBHBIC  YMEHHS,
HMEIH MECTO TpyObie
OIIIHOKY

[IponemoHncTpupoBa-
HBI OCHOBHBIE YMEHHUS,
pellieHbl THUIOBBIE 3a-
Jauyd € HErpyObIMH
OIIMOKAMH, BBITIOJTHE-
HbI BCE 3a/IaHUs, HO HE
B IIOJTHOM 00BEMeE

IIponemoHncTpUpoOBa-
HBl BCE OCHOBHBIC
YMEHUS, PELICHBl BCE
OCHOBHBIE 3a/laud C
HerpyObiMu  ommOKa-
MU, BBITOJIHEHBI BCE
3aJaHdsl B TIOJIHOM
00beMe, HO HEKOTO-
pbIe ¢ HeJloueTaMu

IIponemoncTpupoBa-
Hbl BCE OCHOBHEIC
YMEHUS], PELIeHBl BCE
OCHOBHBIE 33/1a4d C
OTJICNFHBIMU HeECYIIIe-
CTBEHHBIMH  HeJloue-
TaMH, BBITOJIHEHBI BCE
3aJaHusl B  TIOJHOM
o0bemMe




Hannuue |I[Ipm pemenun cran-MMmeercs muHMMans-|IIpogemoncTpuposa- (I[IpogemoHCcTpupoBa-
HABBIKOB |MApTHBIX 3aJa4 HE|HbII Ha0Op HABBIKOB|HBI 0a30BbI€ HABBIKW|HBI HABBIKH TPH pe-
(BnageHue |IPOAEMOHCTPUPOBAHBI [JJI1 PELICHHUs CTaH-|IpM PELICHWH CTaH-|[ICHHH  HecTaHIapT-
OTMBITOM) |0a30BbIC HaBBIKY,|JApPTHBIX 3aJad C He-|JapTHHIX 3aJad C He-{HbIX 3ajad 0e3 OlIH-
MMEIH MECTO TPYyOBIe|KOTOPBIMH HEI04YeTa-|KOTOPHIMU HeJo4eTa-|00K U HEJOUYETOB
OIITUOKHN MU MU
Xapakre- |Komnerenuus B mon-|ChopmupoBannocts |(ChopmupoBanHocts  |ChHopMHUPOBaHHOCTD
pHCTHKA |HOM Mepe He COPMHU-|KOMIETEHIIMH  COOT-|KOMIIETCHIIMH B L[EJIOM|KOMIIETCHLIUN IIOJIHO-
chopmu- |poBaHa. VIMEOIMNXCS|BETCTBYET MHHHMAaJb-|COOTBETCTBYET TPeOO-|CTBIO COOTBETCTBYET
pOBaHHO- |3HAaHW, YMEHUIA, |[HBIM ~ TpeOoBaHMSM. |BaHUAM. Hmerommxcs|tpeboBanusm.  Uwme-
CTU KOM-|HaBBIKOB HeNOCTaTouy- MMeronuxcs 3HaHUM,|3HaAHUH, YMEHUM, |FOLIAXCA 3HAHUU,
METEHUUU HO Uil PELICHMSI|YMEHUN, HABBIKOB B|HABBIKOB M MOTMBALIUM|YMEHUH, HABBIKOB H
MPaKTHYECKUX  (TIpO-|1iesioM JIOCTAaTOYHO(B LEJIOM JOCTaTOYHO|MOTHBALMM B IOJIHON
(eccHOHANBbHBIX) 3a-|AJs PELIeHUs MPAaKTH-|IUIL PpEHICHUS CTaH-|Mepe NOCTaTOYHO JUIS
a4 yeckux (mpodeccHo-|TIapTHBIX  MpakTHYe-|peIleHUs]  CIOKHBIX
HaJIbHBIX) 3a7ad, HO|CKHX (mpodeccro-|nmpakTruuecknx  (TIpo-
TpeOyeTcss  IOTOJIHU-|HATBHBIX) 33124 (eccuoHaNBbHBIX) 3a-
TeNbHasg IMpakTHKa IO Jaq
OOJBIIMHCTBY  TIpaK-
TUYECKHUX 3a]a4
YpoBeHb
chopmu-
POBaHHO- Huzkuit Huxe cpennero Cpennuit Bricokuii
CTH KOM-
METEHITUI

* [Ipenooasamensv enpage usmeHums kpumepuu oyeruganus 8 coomseemcemeauu ¢ @I'OC BO u ocobenHo-
cmamu OIOII.

3. OneHOYHbBIE CpeIcTBA
[To HUKETIpUBEIEHHON CXeM€e IPUBOJSATCS TUIIOBbIE KOHTPOJIbHBIE 33/1aHUS WM UHbBIE Ma-

Tepuabl, HEOOXOAUMBIE /7Sl OLIEHKH 3HAaHUM, YMEHUH, HaBbIKOB U (WJIN) ONbITa JESITEIbHOCTH,

XapaKTepU3yoUMX c(hOPMHUPOBAHHOCTh KOMIIETEHIIMN Ha TaHHOM 3Tarne (cM. Tadnuiy 1).

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

arONE

MMPpOUCXOAAIIEMY B TAKOM PACTBOPE HA MPUMEPEC SPUTPOLHUTOB.

LN

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?
. Kakue BemiecTBa MCMOIB3YIOTCS B BETEPUHAPHOM MPAKTUKE JJIS IPUTOTOBICHUST (U3 O-

JJOTHYCCKHUX paCTBOpOB? Kakue KOHIICHTpAaIlu OHU HMEIOT?

11.
12.
13.

YKU3HU )KUBOTHOTO?
14. K yuemy moxeT npuBecTd cMmenienne pH Ha 1 eanHuily KucinotHoctu?
15. Jlats onpenenenue aunaosy. Kakue tunst ero Bam u3BecTHb1?
16. [late onpenenenune ankano3y. Kakue Tumbl ero Bam u3BecTHbI?

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

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,




17. TIlpu4uHBI ¥ TOCJIEICTBUSI META00TMYECKOTO aJIKaio3a.

18. IIpuunHBI ¥ TOCIEICTBUS ABIXAaTEILHOTO aTKaI03a.

19. IlpuymnHbl ¥ OCIEACTBUS METAO0IMUECKOT0 ali103a.

20. IIpuurHBI ¥ OCIIEACTBUS ABIXaTEILHOTO alli/103a.

21. [lepeunciure (c mpuMeEpaMH ¥ MOSCHEHUSIMHU ) OCHOBHBIE (DYHKIIMH OCJIKOB B OpraHHU3MeE.

22. Jaiite kIacCH(PUKAIIUIO OSITKOBBIX MOJIEKYJI 110 HECKOJIBKHM MPU3HAKAM.

23. Yro Ttakoe nmpocTteTuyeckas rpynmna? B kakom kiacce 6€IKOB OHA IPUCYTCTBYET?

24. Kakoe BeIIeCTBO BBIMOIHIECT POJIb MPOCTETHUECKOU rpymiibl B pochonporennax?

25. Kakoe BeIiecTBO BBIMOIHIET POJIb IPOCTETUYECKOM IPYIIBI B HYKJIEONpOTenHaxX?

26. Kakoe BeIecTBO BBIMOIHICT POJIb MPOCTETHUYECKOM IPYIIBI B TIIUKOMIPOTEHHAX ?

27.Ha xakyr0 XMMHYECKYIO CBsI3b SIBJISIETCS KaueCTBEHHOW buyperoBas peakuwms? Kaxoit
[[BET TIPU STOM MPOSBIISETCS W NMPU BO3JACHCTBUU KaKOTO peareHTa?

28. [lepeunciure, KOMIOHEHTHI KaKMX BEIIECTB BXOJAT B COCTaB JUMonpoTen1oB? B coctan
KaKUX CTPYKTYPHBIX €IMHHUII BXOJIAT 3TH BEIIECTBA?

29. Kakue xuMuueckue CBsI3U XapakTepHsbI U1 || cTpyKTypbl O€TKOBBIX MOJICKYJ1?

30. Kakue XuMU4ecKue CBsI3U XapakTepHBI 171 | CTPYKTYyphl OEITKOBBIX MOJIEKYIT?

31. Kakue xumuyeckue cBsizu xapakrepssl s |1 cTpykTypbl 0e1KoBBIX MOJIEKY?

32. Kakue XuMU9ecKue CBSI3U XapakTepHbl st |V cTpyKTyphl OSITKOBBIX MOJICKYII?

33. Uro Takoe HyKI€03u?

34. Yro Takoe HyKJICOTHT?

35. Kakue QpyHKIMM HYKJIEHHOBBIX KHUCIOT Bam n3BecTHBI?

36. [lepeuncnure GyHKIIUN HYKICOTH]IOB.

37.Yrto n300pakeHO Ha pUCYHKax?
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38. Kaxoii coctaB 1 MeXaHU3M JICUCTBHS Y THAPOKapOOHATHOH OydepHOit crucTembl?

39. Kakoii cocTaB 1 MEXaHHU3M JIEHCTBUS Y TeMOTIIOOMHOBOH OydepHOoit cucTeMbl?

40. Kakoii coctaB 1 MeXaHU3M AeWcTBUS Y dochaTHON OydepHOii cucTeMbr?

41. Tlepeuncnute HakTOPhl, BIUAIONIUE HA IEHATYPALUIO OEIKOBBIX MOJIEKYJI.

42. KakuM 00pa3zoM peanm3yeTcsi oOpaTuMas IeHaTypalus U B pe3yJbTaTe 4ero oHa MOKET
OBbITH CHATA?

43. B yeM oTnuune MpOTeHHOB W mpoTenoB? [IpuBenuTe mpuMepsl BEMIECTB M3 KaXI0TO
KJiacca.

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



2.KakoBa npupoa GepMEeHTOB U UX OCHOBHOE IIpeTHa3HAYCHHE?

3.01H0- 1 ABYXKOMITOHEHTHBIE (hepmeHThl. [loHAaTHe anodepmeHT, KopepMeHT U X0I0(hEepPMEHT
(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 (CbhIpbe) MOITy4YatoT (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. Cnetmuynocth neicTBus pepMeHToB. [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 BATAMHHOB.

16. Pacumdpyiire HAI", HAI®*, ®MH, ®Al, 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
(bepMeHTOB.

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. IlencuHOreH M TPUIICMHOTEH BbIPAOATHIBAIOTCS B KJIETKAX CIM3UCTONW 0OOJIOUKHM 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 TpakTe€ Yy MOHO- U TOJHUTa-
CTPUYHBIX )KUBOTHBIX. YKaKUTE POJIb MUKPOOPTaHU3MOB M UX (DEPMEHTOB B 3TOM IIPOLIECCE.

29. ®epMeHTHI B MEAMIIMHE U BETEPUHAPHH.

30. ®epMeHTHI B 300T€XHUU ¥ OMOTEXHOJIOTHH.

Tema 3 BuraMuHBI M TOPMOHBI

XuMuyeckast Ipupoia 1 UICTOUHUKH BUTAMUHOB.

Buramus F. [IpupoaHbie HCTOYHUKH, OHOJIOTHYECKast POJIb U MPU3HAKU TUIIOBUTAMUHO3A.
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.

©CoNoR~WNE
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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.

42.
43.
44,

45.
46.
47.
48.

49.
50.

. Ponp BUTaMuHa A 11 3peHus.

Buramun JI. OcHOBHBIE CBOICTBA U (DYHKIIUU.

XuMu4deckas mpupoaa U UCTOYHUKH Kanmbiudepona. Cuate3 ButamuuoB JI2 u /I3 B opra-
HU3ME.

[Ipu4nHBI ¥ TIPU3HAKU PAXUTA, OCTEOMAJISILIUN U OCTEOIIOPO3a.

Buramun E. Xumuueckoe cTpoeHue, CBOHCTBA, MPUPOIHBIE HCTOYHUKHU 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 B5 kak cocraBHas udacth KodepMeHTOB Ouonmormueckoro oxkucienus (HAJIT,
HAIDY).

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 TOPMOHAX UCIIOJIHUTESX.

YTo U3BECTHO O MEXAHU3ME AECUCTBUSI TOPMOHOB?

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

Ponb nponaktuHa, GoMIMTPONNHA, TIOTEOTPONHMHA, TUPEOTPOIIMHA, KOPTUKOTPOIIMHA, MeJa-
HOTPOIIHHA.

["opmoHBI 3anHel A0au runodusa, XuMU4ecKas mpupoja U OMOJIOTHYecKoe JecTBHe Ba3o-
IIPECCHHA, OKCUTOLIMHA.

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

['unodynHkius (KpeTUHU3M, SHAEMHUUYECKUN 300) U runepdyHkims (0azeqoBa 00Je3Hb) HIU-
TOBHJTHOM 7KEJIE3BI.

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

.Caxapnbiif 1uadet. 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 ¥ HOpaJIpeHAINH, ICUCTBUE UX HA OOMEHHBIC TIPOIIECCHI, CEPACUHO-COCYIUCTYIO
CHCTEMY.

52. IlonsTue o ropMoHouAaX (IapaTropMoOHax).

53. buocuHTe3 MPOCTOrIaHIMHOB U UX OMOJIOTHYECKOE CHCTBHE.

54. T'opMOHOUIBI KENyT0UHO-KUIIIEYHOTO TPAKTa.

55. HeliporopMoHbI: THCTAMUH, CEPOTOHHH, all€TUIIXOJIUH.

Tema 4. O0MeH BellecTB M YJHEPTHH

Cxema npixarenbHOM neny. Pacckasars MeXaHU3M JNEHCTBUS U 3HAYCHUE.

Buonornyeckoe okucieHue IIIIOKO3bl: 3HAU€HUE U TIOCIIEI0BATEIbHOCTh PEAKLIUH.

Oransl ruKoau3a. @epMeHTHI, yUaCTBYIOLIME B PEAKLIUAX.

Jatb onpenenenue merabonusma. [IpuBeanre mpumepsl.

Hatb onpenenenue anabonusma. Ilpuseanure npumepsi.

Jatb onpenenenue karabonusma. [IpuBenure npumepsl.

Jlatp onpenenenue riuukorenesa. B uem ero 6uonornyeckas pons? Ilepeuncaure dpakTopsl,
BJIMSIOIIME HA ATAIBl CHHTE3a U IEPEUUCITUTE CTaIuH.

8. Uro Ha3pIBaeTcs rirokoHeoreHezoM? Ilepeuncinure OCHOBHbIE HCTOYHUKH B OPraHU3Me JUIs
HETO.

9. O603Ha4ybTE OCHOBHBIE ITyTH NOCTYIUIEHUS U PACXOJ0BAHUS TJIFOKO3bl B OpPraHU3Me.

10. OOBsACHUTD MEXaHU3M OKUCIHUTENBHOTO (hocopunrpoBanus. B uem ero ¢puznonorndeckoe
3HA4YEHUE U I'7ie 3TOT POoILecC NPOUCXOIUT?

11. O6wsicHUTH MexaHu3M cyocTpatHoro ¢ochopunrpoBanus. B uem ero ¢puznonornaeckoe
3HA4YEHUE U I'7Ie 3TOT POLecC NPOUCXOIUT?

12. Peakiuu OKMCIMTENFHOTO IEKapOOKCHIMPOBaHUs nmupyBaTta. CocTaB MyJIbTH(PEPMEHTHOTO
KOMILJIEKCa U KOHEUHBIN MPOJYKT 3TON peakiuu.

13. [uk TpuKapOOHOBEIX KUCIIOT. DTalbl, UX YYaCTHUKU U JHEPTeTUUICCKUH dPPEKT.

14, ®uszunonoruveckas poas [[TK.

15. Bo3moxHbie npuunHbl HapyiieHus B padote LITK u ux nocnencrusi.

16. OcHoBHble macTuyecku 3HaunMble cyoctatsl B LITK u myTH ux nanpHeifmero pacxoaosa-
HUSL.

17. Hannmmre nuknudyeckue Gopmbl (pyKTO3bl, TATAKTO3bl, MAHHO3BI U TIFOKO3bI, 00pa3yIoIiy-
€CsI B KMBBIX CUCTEMaX.

18. Kakoii pepmeHT paboTaet B peakiuu GpochopriinpoBaHus rajlakTo3sl? 3anucars ypaBHEeHHE
peakuuu.

19. 3anucare peakuuto pochopunarpoBanus GpyKkTo30 — 6 — pocdara, HIYNYIO B OTHOM U3
ATAIoB IIMKOJIN3a.

20. Ilento30 ¢ocdaTHbIi MyTh OKUCICHUS YTIEBOA0B. AIOTOMHUYECKOE OKHCICHHUE TIIIOKO3BI.
Oco0eHHOCTH TPOXOKACHUS U €r0 3HaUEHHE.

21. Buapl 6poskeHMsl yTIeBOAOB Y )KBAYHBIX KUBOTHBIX. 3aMncaTh ypaBHEHHs PEaKIUi, Ha3BaTh
MIOJTYYMBIIIHECS BEIIECTBA.

22. Kakue ycinoBus HE0OX0IUMBI 711 ONTUMAaIbHON paboThl epMeHTa aMHiIa3bl. YKaKUTe Oc-
HOBHBIE MECTa HAaXOXKACHHUS €T0 B OpraHu3Me.

23. Paznuuue B peakiusix ¢pochopuIupoBaHus IITIOKO3bI, BCTYNAIONIEH B TTUKOJIU3 U TIMKOre-
HE3.

24. YcioBus peakiiy MpeBpaleHus nupyBaTa B jakrat. Kakoit ¢pepMeHT crocoOCTByeT nepe-
BOJly MOJIOYHOM KHCIIOTBI B TUPOBUHOTPATHYIO?

25. DHepreTrueckuii 3¢ ekt aHaIpOOHOTO INIUKOIN3A U TITMKOT€HOIN3A.

26. 'opMOHBI — peryiIsITOphl YTICBOAHOTO OOMEHa B opranusme. [lepeuncinre Mmakposprude-
CKHE BeIeCTBA, 00pazyIoIIHUecs PU OKUCIEHUH TITIOKO3BI.

27. DHepreTHKa adpoOHOTO OKUCIICHUS TIIIOK036I. [lepedncinTe BemecTBa - MPOAYKTHI OKHCIIE-
HUS YIJIEBOJOB, UMEIOIIHUE MJIACTUYECKOE 3HAYCHHE IS IPYTHX OOMEHHBIX MPOLIECCOB.

NoakowhE



28. HanummuTe ypaBHEHHS peakiuii o0pazoBanus r1oko30 — 1 — pocdara u rimroko3o — 6 —
docdara U3 rIIFOKO3HI.

29. Dranbl paclIeIUICHUs YTIIEBOIOB Y )KBAYHBIX )KHUBOTHBIX.

30. Dranbl pacuieruieHus YTICBOIOB Y HE)KBAUYHBIX KHUBOTHBIX.

31. OcHOBHBIE 3TaMbl INIMKOTEHE3A.

Tema 5 Kuposoii 00MeH

1. Ilpoctbie TUNMABL: )KUPHBIE KUCIOThI, HEUTPAJIbHBIE )KUPBI, BOCKA, CTEPOU]Ibl. XUMUYECKUI
cocTaB, CTpOcHHE, GYHKIUH iN VIVO.

2. CnoxHble JUMUIBL TIUKOTUMHIBL, Gochomunusl. XUMUYECKHA COCTaB, CTPOCHHE, PYHK-
1My in 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.

OyHKIMU BObI IN VIVO. BoiHbIN 0OMEH U €0 PeryJIsIiusl.

MunepanbHblit 00MeH. DyHKIIMM MUKPO3JIEMEHTOB B Opranu3me. Pojib Makpo31eMeHTOB.
IlepeBapuBanue munuaoB U Junon 0B kopma B JKKT y nosmracTpuuHbIX )KUBOTHBIX.

0. Xumuueckuii coctaB jxenuu, e€ poJib B IepeBapuBaHUM JIUITH]IOB.

11. Cynp6a rmuuepuna u BXKK nunugos kopma B opraHusme.

12. KonnuecTBO U BU/IbI PE3EPBHBIX )KUPOB B OPraHU3ME KUBOTHOT'O, UX POJIb B OPraHU3ME.

13. Mcrionb30BaHue U yTH OKUCIICHUS TIMIEPUHA B OPraHU3ME KHUBOTHOTO.

14. B — oxucieHue JKUPHBIX KUCIOT Ha IPUMEpE KallpOHOBOH, MAJIbMUTHHOBOW U CT€ApHHOBOM.
15. Duepreruka oxucneHus KupHbIX kucaoT 10 CO2 n H20 Ha nmpumMepax KanmpoHOBOMU, MaTbMU-
TUHOBOM U CTEapUHOBOM.

16. O6pa3oBaHne KETOHOBBIX Tell. [I[pHUMHBI pa3BUTHS KE€TO3a y KHUBOTHBIX, MEPBI MPOPUIAKTH-
KH.

17. Cunres xoyiecTEprHA U €T0 UCIIOJIb30BAHUE B OPraHU3ME JIJIsl CUHTE3a BaXKHEUIINX COEIUHE-
HU.

HBOXo~NOO AW

Tema 6. beakoBblit 00MeH

CrpykTtypa 0€TKOBON MOJIEKYJIBI.

Knaccugukarus 0enxos.

®U3NKO — XUMUYECKHE CBOICTBA OEIKOB.

[TonHOLIEHHBIE U HETIONHOLIEHHBIEe OenKu. COCTaB U IPUMEPHI.

[lepeBapuBaHue OEIKOB B KEIyI0YHO — KMILIEYHOM TPAKTE KUBOTHBIX.

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

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

3TUX (PEPMEHTOB.

7. OCoOEHHOCTH IS paclIeTyieHUs! OETIKOB B JKEITyI0YHO —KHUILIEYHOM TPAKTE KBAUHbBIX KU-

BOTHBIX.

['nunoctheiil pacnan 6enkoB B KKT xUBOTHBIX.

9. buoxumuueckue myTH 00e3BpeKUBaHUS TOKCUHOB, oOpasytomuxcs B XXKT npu pacnazge
O€JIKOB 10 aMHUHOKHCIIOT.

10. OcHoBHBIE (hpepMEHTATUBHBIEC PEAKLIUHU MPEBPALLICHNS aMUHOKHUCIIOT B OpPraHU3Me.

11. Baxxubie MeTaOOIUTHI, CBASI3bIBAIOIINE YTIIEBOIHBIN, OCITKOBBIN 1 )KUPOBOI OOMEH.

12. Ilytu o6e3BpexuBanus NHs B opranuzme. OpHUTHHOBBIN LIUKJI.

13. CtpykTypa 1 GyHKIHH OCITKOB Pa3IMYHBIX TKaHEeW. ek KpoBH, MOJIOKa, MBIIIIEYHOH TKa-
HU, MOJIO3MBA.

oukrwdE

©o

3.1.2. MeTroguyeckue MaTepuabl



VYcnoBus U OpsiAOK MPOBEACHUS ONMPOCOB M KOJUIOKBUYMOB AaHbl B [Ipunoxxennu Ne 2 k
nosioxkeHuto I1B/I-07 «O nmpoBeneHnn TEKyLIEro KOHTPOJS YCIEBAEMOCTU M IPOMEXYTOUHOU
aTTecTaluy 00y4aroIIUXCsI.

BanbHO-peliTHHrOBasi OleHKA 3HAHMN O0Y4YaIOIIMXCH COCTABJIEHA B COOTBETCTBUM C
I[IBA-07 «O mpoBeaeHUH TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOUHOW aTTECTalUH
obyuatomuxcs» GI'BOY BIIO «MBanosckas '[CXA umenn akanemuka J[.K.bemnsieBay.

Texkymii 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 MOATOTOBICHHBIN JOKJIAA 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 CaMOCTOSITEILHOCTh B IOCTAHOBKE MPOOJIEMBI, B
(GOpMYyJIMPOBAaHUH HOBOTO ITOAXO0Jia BBIOPAHHOTO ISl aHAIIM3a
poOJIEMBI;

- HaJM4Mde aBTOPCKOHN IMO3WIIMH, CAMOCTOSITEILHOCTH CYXKIIe-
HUIA.

1.HoBu3Ha pedepupyemoro
TEKCTa
Makc. - 2 bamia

- COOTBETCTBHE COJEpKaHHs TeMe U IUIaHy pedepara;
- MIOJIHOTA U TNyOWHA PacKPBITHUS OCHOBHBIX NMOHATUN Mpobiie-

MBbI;
2. CreneHb packpelTus| .

- yMeHue paboTaTh C JIUTEpaTypoH, CHUCTEeMaTU3UPOBaTh U
CYILIHOCTHU poOIeMbI .

CTPYKTYPHPOBAThH U3JIaraeMpIi MaTepua;

Makc. - 2 bania
- yMeHHe 000011aTh, COTOCTaBIATh PA3IUYHbIe TOUKH 3PEHUS

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

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

UCTOYHHMKOB HMH(OpPMALIMU |- IPUBJICUEHHE K apryMEeHTaluu MO0 TeMaTuke pedepara Ho-
Makec. - 3 Oamia BeHIIMX paboT mo mpobieme (KypHajbHble IMyOIMKaIUU, Ma-
Tepranbl COOPHUKOB HAYYHBIX TPYIOB M T.J.).

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

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

- cobmomeHue  TpeboBaHuMMl Kk 0o0vemMy  pedepara;
- KyJbTypa o(hOpMIICHUS: BBIZICTICHHE a03a1IeB.

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

Makec. - 2 6amna

- 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 n1oAroToBky 19.03.03 IIpoaykTel NMTAHKUSA )KHUBOTHOIO IMPOMCXOKICHUS

Jara KomnuuectBo ya-
poBe- Tema 3ansaTHS COB, popMa 3aHs-
JICHUS TUsA
1 Henens | 3HaueHne OMOXMMHUHU JUIS CEIBCKOTO Xo3siiicTBa. benkw. | 2 waca, iabopa-
XapaKTepuCTUKa CTPYKTYPBl OCITKOBBIX MOJEKYJI. XHUMHU- | TOPHO-
YeCKHEe CBOWCTBA. MPaKTUYECKOE
Maxkcumanvroe Konuuecmeo 6anios — 2 3aHATHE
2 uenens | Ctpoenne OenkoB. l[BeTHbie peakumm Ha Oenku. Kade- | 2 yaca, maGopa-
CTBEHHBIE peaKIM Ha cil0xkHble Oenku. Crocolbl ocaxkae- | TOpHO-
Hus OenkoB. Makcumanvroe Konuuecmeo 6annoe — 2 IIPAKTUYECKOE
3aHATHE
3 Henens | ButaMuHBI M1 BUTAMUHOIIOJO0HBIC BemiecTBa. Makcumansb- | 2 9acoB, Jiabopa-
HOe Koauuecmso 0aunos — 2 TOPHO-
MPaKTUIECKOE
3aHATHE
4 nenens | KauecTBeHHble peakuuu Ha BUTaMuHbL. KosmuecTBeHHOE | 2 yaca, 1abopa-
OIpeJieIeHue BUTAMUHOB B KOpMax. Makcumanvroe Koau- | TOPHO-
yecmeo 6aNI08 —2 MPaKTUYECKOE
3aHATHE
Swuenens | Xumuueckass npupona ¢gepmentoB. CTpoeHue, akKTHBHBIN | 2 daca, 1abopa-
LEHTP, AUIOCTEPUYECKUN LEeHTp. BimsHuEe pa3au4HbIX | TOPHO-
(bakTOpOB Ha JeATENbHOCTH (epMeHTOB. lcciemoBaHue | MpakTUYECKOe
aKTUBHOCTH aMMJIa3bl. Makcumanvroe Koauuecmeo 6anios | 3aHsTHE
-3
6 Henenst | KauecTBeHHOE M KOJIMYECTBEHHOE ompezeneHue ¢epMmeH- | 2 yaca, jabopa-
TOB B OMOJIOTMYECKUX 00beKTax. MaxkcumanvHoe Koauue- | TOPHO-
cmeo 6annog — 2 MPaKTUIECKOE
3aHATHE
7 uwenenst | opmonsl. MIx porms B oOMeHe BemiecTB. MexaHusM jeii- | 2 4yaca, mabopa-
CTBHsI TOPMOHOB. Maxcumanvroe Koauuecmeo 6ainoe —3 | TOPHO-
MPAaKTUYECKOe
3aHATHE
8 Henmenst | Metons! onpenenenus ropMoHoB. KauecTBeHHbIe peakuuu | 2 4yaca, jabopa-
Ha MHCYJIMH M aJpeHaluH. MaxcumanbHoe Koauyecmeo | TOPHO-
oannos - 2 MPaKTHYECKOe
3aHATHE
9 nenenst | OOMeH BeIIECTB W SHEPrHMM B opraHu3me. MetabonmusMm. | 2 yaca, sabopa-
buonoruueckoe okucienune. OKUCIEHHE, CONPSKEHHOE C | TOPHO-
bochopunupoBanuem. MPAaKTUYECKOE
Maxkcumanvroe konuuecmeo 6anios — 3 3aHSATUE
10 meme- | OOMeH yriieBooB. [ mukonmu3. ASpoOHBIN ITyTh OKKCIICHUS | 2 dYaca, Jabopa-




s YIJIEBOAOB. DHEpreTUyYeckuii O6ajaHc a’poOHOTO M aHa’- | TOPHO-
POOGHOTO OKHCIICHHUS YTJIEBOJIOB. MPaKTUYECKOE
Maxkcumanvroe Konuuecmeo 6annos — 3 3aHATHE
11 nene- | AHa’pOOHBIN TJIMKOJIM3 B MbIIIeUHON Tkanu. OOHapyxke- | 2 daca, Jsabopa-
TSt HUE MOJIOYHOM KUCIIOTHI B MBIIICYHON TKaHU. Makcumanb- | TOPHO-
Hoe Konuuecmso 6annog - 2 MPAKTHYECKOe
3aHATUE
12 nene- | OOMeH nunUAOB. buomornyeckoe 3HAYEHWE IUNUAOB. | 2 dYaca, Jabopa-
i [TpomexyTouHblii 0OMEH JMIHUIOB B TKaHIX. Makcumaib- | TOPHO-
Hoe Koauuecmeo 6annog — 3 MIPAKTUIECKOE
3aHATHE
13 Heme- | XuMu4eckuil cocTaB KpoBH. benku, yriaeBosl, IMNUAbI ¥ | 2 4Yaca, Jiabopa-
TSt JpyTue OpraHMYECKUE BEIIECTBA KPOBH. TOPHO-
Maxkcumanvroe Konuuecmeo 6anios — 2 MPaKTUYECKOE
3aHATHE
14 mene- | OmpenencHrEe MOYEBHHBI B CBHIBOPOTKE KPOBH M Moue. | 2 daca, Jabopa-
TSt Omnpenenenue conepkanusi kpeatuHuHa B Mode. OOHapy- | TOpHO-
KCHHE MOYEBOW KHCIIOTHI TMpPH TIOMOIIM MYPEKCHIHOW | MPaKTHYECKOE
npoObl. Ompenierenre KOHLEHTpAUu OWnupyOuHa B ChI- | 3aHSITHE
BOPOTKE KPOBH. MaxcumaibHoe Koauuecmso 6anios- 2
15 mene- | OmpeneneHune JaKTO3bl B MOJIOKE MOJOMETPUYECKUM Me- | 2 4vaca, Jiabopa-
TSt tonoM. OnpeneneHne MacCOBOW JOIH KaJbIHs KOIUIEKCO- | TOPHO-
HOMETpUYeCKHUM MeTofoM. OmnpenencHue OydhepHOl eMKO- | TPAKTHIECKOe
ctiu Mojioka. OmnpeneneHue B MOJIOKE KOHCEPBHUPYIOUIMX | 3aHSTHE
BelIecTB. MakcumanvHoe Koiuiecmeao 6annoe — 2
16 nene- | O6men GenkoB. OcobeHHOCTH TpeBpalleHuil asorcoaep- | 1 waca, sabGopa-
s KAIUX BELIECTB Y XKBayHbIX. OPHUTHUHOBBIM IIUKI MOYe- | TOPHO-
BUHOOOpa30BaHUs MPAaKTUYECKOe
Maxkcumanvroe konuuecmeo 6anios — 3 3aHSTHE
17 nene- | CoctaB U CBOWMCTBAa KOCTHOW TKaHW y >KUBOTHbBIX. Komnma- | 1 waca, mabopa-
TSt redH. OnactuH. [Iporeornmkanel. MyKomnonucaxapusl. | TOPHO-
Makcumanvroe Konuuecmeo 6ann0s — 2 MPaKTUYECKOe
3aHATHE
Hroro 30 gacoB
Cymma Tekymiero peitunra 40 6annos.

HTorosas arrecTtauus — dK3aMeH oreauBaercd B 40 6aninos.

[To pesynpTaTam pabOTHl B TE€YEHHE BCETO CEMECTpPA, MOCEIIEHHUE JIEKIIHA,
pPaTOpHO — MPAKTUYECKUX 3aHATHUSX MPErojaaBareib BIpaBe J00AaBUTh K TEKYIIEMY PEUTHUHTY

npeMualibHbIe (MPU30BbIE) — MAKCUMAIIBHO 5 6a108.

3a HeOpexHoe odopMieHHe, HECBOEBPEMEHHYIO €AYy OT4YeTa TeKVIINe PEeHTHHIOBbIE

aKTUBHOCTH Ha J1a0o-

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 IMMPAKTUYCCKUE 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 pPelllaTh KOHKPETHbIE IIPAKTH-
YecKHUe 3a7auu, IpeIyCMOTPEHHbIE padoueil IporpaMMoi, OpPUEHTUPOBATHCSA B PEKOMEHI0BaH-
HOM CIIPaBOYHOM JTUTEpaType, yMEET MPaBUIbHO apryMEHTUPOBATh MOJIyY€HHbIE PE3YJIbTATHI.

«Y/10BJIETBOPHUTEJIHLHO», IOPOTOBbIil YPOBEHb

OOyuaromnuiics moKa3ajl 3HaHHE OCHOBHBIX IMOJIOKEHHUI TEMBI B MPEIETax COOTBETCTBY-
IOLIET0 pasjena yuyeOHOW TUCIUIUIMHBI, YMEHHE MOJIYYUTh C MOMOINBIO MpernojaBareis 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

Pa3BepHyTHIN OTBET CTyJIEHTA JIOJIKEH MPEACTABIATH COOOM CBSI3HOE, JIOTMUECKHU TOCIIe-
JIOBaTeJIbHOE COOOIIEHNE 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 u3IaraeT MaTepual, 1aeT IPABUIbHOE OIPEIeIeHE OCHOBHBIX MOHS-
THH;

2) oOHapyXMBaeT MOHUMAHUE MaTepualia, MOXKET 0OOCHOBATH CBOM CY)KJICHHS, ITpUMeE-
HUTb 3HAHUA Ha IPAKTHUKE, IPUBECTH HEOOXOIUMBbIE IPUMEPHI HE TOJIBKO U3 y4eOHMKa, HO U ca-
MOCTOSITEJIBHO COCTaBJICHHBIE;

3) u3naraet MaTepual 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 omubKH, KOTOpBIE caM e HUCIpaBisieT, U -2 Hexodera B MOCHE0Ba-
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 UM J0Ka3aTeIbHO 0OOOCHOBATh CBOM CY’KICHHS U IIpUBeE-
CTH CBOM IIPUMEPBI;

3) u3naraet MaTepHall HETOCIe0BaTEIbHO M JOIMYCKAEeT OMMOKHU B SI3BIKOBOM Oopmite-
HUH U3J71araeMoro.

Onenka «2» CTaBUTCS, €CIU CTYJEHT OOHapyXKHBaeT He3HaHHe OOoJIbIIEH 4acTH COOTBET-
CTBYIOLIIETO BOIPOCA, JOMYCKaeT OUIMOKU B (POPMYJIMPOBKE OIpPEAEeIEHUI U MpaBuil, HCKaXaro-
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 paGoueii mporpamMMe NpOXOKAeHHsI TUCUUILIHHbI «OHOJIOTHYECKAs] XHUMUSD»
NMPeIyCMOTPEHO BhINOJHEHHE J1a00PATOPHBIX PadoT MO TeMaM:

3.2.1. JIa6opatopHas padora Ne 1 «CTPOEHUE U CBOVCTBA BEJIKOB»
1. I]Jeemnoie peakyuu na 6e1Ku U AMUHOKUCTIOMbL

3HaueHUE [[BETHBIX PEAKIUH COCTOUT B TOM, YTO OHU 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
MuioHa, TO3TOMY HEJOCTaTOYHO MPOBEICHHS KaKOW-TMO0 OAHON peakiuu JUIsl yCTaHOBJICHUS
Hanuyus Oenka.
CyIIecTBYIOT JBa THUIIA [[BETHBIX PEAKIIHIA:
1) ynusepcanvuvie — buyperoBas (Ha Bce O€JIKH) U HUHTHAPUHOBAsS (HAa BCE OL-aMHHOKHCIIOTHI U
Oenkn),
2) cneyuguueckue — TOJBKO Ha OMpPEIe/ICHHbIC aMUHOKHUCIIOTHI B COCTaBe OejKa WM 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 mpoBeseHHEM IIBETHBIX peakUil Ha OEJIKW U aMUHOKHCIOTHI 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).
buypeToByr0 peakiuio JarT BCe COCAMHEHUS, COJCpKAIe B MOJICKYJIC JIBE M OOJbBIIEC JIBYX
OJIM3KOPACTIONIOKEHHBIX TTETITHIHBIX CBSI3EH.
Peaxkmuenr: NaOH — 10 %-ii pacmeop, CuSOs4 — 1 %-1i pacmsop.
Qbopyooeanue: wmamue ¢ nNpooUpKamu, NUNEMKU.
Xumuzm peaxyuu: JlueHonbHBIE POPMBI MENTUIAHBIX CBSI3eH 00pa3yIOT KOMILJIEKCHOE COEIMHE-
HUE C THAPOOKHCHIO MEIHM, B KOTOPOM KOBAJECHTHBIE CBS3M OOpa30BaHBI 3a CYET BOJOPOJA
€HOJILHOTO THUAPOKCHUIIA, 2 KOOPAMHAIIMOHHAS — 33 CUeT JEKTPOHHBIX Map aTOMOB a30Ta UMHH-
HBIX TPYIIIL.
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Xoa paboThl: B MpoOUpKYy HanmuTh 1mi pactBopa Oenka, 1-2 mu 10% NaOH u 1-2 xamum pac-
TBOpa cepHokucioi meau (1%). [Ipu B36anThIBaHNM MOSIBIIsIETCS (PUOJIETOBOE OKPALIIMBAHHUE.

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

Peaxkmuenr: 0,5 %-1i pacmeop nuneuopuna.

Xumusm peakyuu.




R (@] R
| | H | || H
HoN—C —H ¥ —> C—H + * NH; * CO,
! | o
COOH | o |
a-aMUHO HUHCUOPUH anvoecuod - 60CCMAHOBICHHAA
Kucioma Gopma nuneuopuna

Xoa paboThl: K 5 KarisiM HCCIIEyeMOTo pacTBopa Oenka mobasisem S5 kamenb 0,1% BomHOTO
pacTBopa HUHTHApWHA W KunsatuM 1-2 muH. [losBrsercs po30BO-(HOIETOBOE WM CHHE-
¢duoneroBoe okpammBanue. [Ipu crossHun pacTBop cuHeeT. OKpalIuBaHWE YKa3bIBaeT HA HAJIM-

YH1E O - AMUHOTPYIIIIHIL.

3. Kcanmenpomeunogan peakyus na yukiuueckue amMuHOKUCI0Mbl
Ora peaklds OCHOBaHAa Ha OOpPa30BaHUU HUTPOMPOU3BOAHBIX APOMATHUYECKHX aMHHO-
KUACIOT ((heHUIIaIaHuH, TAPO3UH, TPUNTO(DAH).
Peaxmuewvt: HNO3 xony., NaOH — 20 %-ii pacmeop.
Xumusm peakyuu:

OH
A
NN
-H,0 o
+ HNOs 2 +NaOH
|
CH;—CH
COOH HoN— CH—COOH HoN— CH—COOH
MUpPO3UH HUMPONPOU3BOOHOE MU~ XUHOUOHOE npoussooHoe
PO3UHA HCENMO20 YBEmMa OPAHIHCEB0-JCENMO20 Yeema
pH <7,0 pH> 7,0

Xon pabotsl: K pactBopy 6enka 1 mi npuinTh 5-6 Kamnesib 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 BCIEACTBUE 00pa30oBaHMs HATPUEBOM COJIU JIH-
HUTPOTUPO3UHA.

4.  Peaxyus Munnona

Peakiius Munmona xapakTepHa i O€ITKOB, COJAEPKalIUX apOMaTUYECKYI0 aMUHOKHUCIOTY TH-
PO3HH.

Peaxmueol: peaxmue Munnona(p-p azomuoxucion pmymu 8 xKonyermpuposannoi HNO3)
pacmeop benka.

Xumusm peaxkyuu:




OH O OHg

+
O,N NS,
+HNO, + HgNO,
CHZ—(le—COOH CHz—(le—COOH
NH, NH,
THUPO3UH pPTYTHASI COJb JTUHUAT POTHUPO3UHA

Xon pabotsl: K pactBopy 6emnka 1-2 mut npuiuth 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.

S. Peakyun @ona na amuHoKuci0omol, cooepiicawjue cepy

Peakuust oGycnoBiieHa Hajdl4MeM B O€NKe cepy CoAep KalluX aMUHOKUCIOT — IUCTEUHA, IIUCTH-
Ha. OHa OCHOBaHA Ha OTIIEIUIEHUH CEPOBOJIOPOJA OT aMUHOKHCIIOT MPH MIETOYHOM THAPOIU3E
Oenka ¢ oOpa3zoBaHHEM CyIb(pUAa HATPUS.

Peaxkmuenl: peakmus Pons (5 %-ii pacmeop ayemama c8uHYA, CMEULAHHDIL C PABHBIM 0ObEMOM
30 %-20 pacmeopa eoxoeo nampay).

Xumusm peakyuu.

(|3H2 SN CH,OH

+H,0
CH—NH, + 2NaOH : CH—NH2 + Na,S + H,0

I
COOH COOH

yucmeur CePpUH

(CH3COOH)Pb  * 2 NaOH

Pb(ONa), * 2 CH3COOH

ayemam ceuHya naomoum Hampus

Na,S + Pb(ONa), + 2 H,O PbS| +4NaOH

YepHwIli 0CA00K

Xona paboTel: OepeM 2 MpOOUPKHU U HAJTUBAEM B MEPBYIO 5 Kameilb p-pa SUYHOTO OelKa, a BO BTO-
pyro 5 kamenb xKenaTHHa. 3aTeM B o0e MpoOMpKU fo0aBiseM 1o 5 kamenb peaktuBa Pois. Un-
TEHCUBHO KUIISITUM 00e npoOupku. Yepes 1-2 MUH MOCie KUISTYEHUS 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 IIBETA.
Peaxkmuegunl: cynvghanunosas xucioma — 1 %-u pacmeop 6 5 %-m pacmeope consiHOU KUCI0Mmbl,
NaNO2 — 0,5 %-it pacmeop, Na2CO3 — 10 %-ii pacmsop.

Xumusm peaxyuu:




NH," NEN

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

SO; SO5
CyJib(aHWIOBasi KUCJIOTa JMa30Cyb(aHWIOBasl KUCJIOTa

N=N 058 SO,
2 + O N-N_NH N:=N

N
S0, CH,CHCOOH

NH, CH,CHCOOH

NH,

2,5- buc(n-cynbhoheHmIa30) I UC THINH
BHUIITHCBO-KPACHBIN
Xox padorer: K 1 M 1 %-ro pactBopa cynb(haHUIOBOH KHCIOTH B 5 %-M pacTBOpE COJSTHOU
KUCTOTHI ipunuBatoT 2 mi 0,5 %-ro pacTBopa HUTPUTA HATPHUSI, CUILHO BCTPSAXUBAIOT U HEME/-
JICHHO JOOABIISIOT CHadasa 2 M1 pa30aBIIEHHOTO Oelika, a 3aTeM TOoCye MePeMEITUBaHUs 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.
N303nekTpudeckas Touka KazenHoreHa Haxoautcs B obnactu pH 4,7. [loaTromy npu nmoxakucie-
Huu MoJoka 1o pH 4,7 oHo cBepThIBaeTCs B pe3yJibTaTe BBINAJACHUS B 0Ca/I0K Ka3€MHOTeHA.

Peaxkmuenr: CH3COOH kony., CuSO4 — 1 %-1i pacmseop, NaOH — 10 %-ii pacmeop, mo-
auboenoswiii peakmus, NaxCOsz — 0,1 %-u1 pacmeop, ¢penongpmaneun 0,5 %-1i pacmeop, HNO3
KOHY.

X0 paboThI:

1. Buioenenue xazeunocena. K 10 Mi Mojioka NpUIIMBAIOT PaBHBIM 00beM AUCTHIIIIMPOBAH-
HOM Bozbl. OcakJaloT Ka3enHOreH Jo00aBIeHHeM 6 Kamneinb KOHIIEHTPUPOBAHHOM YKCYCHOM KHC-
J0ThL. JI71s1 HOTHOTHI Ocax/ieH!s Oeska MpoOupKy HarpeBaroT Ha BoasHOU 6aHe 10—15 muH. BoI-
NaBUINI 0caZoK OTGUIBTPOBBIBAIOT U IPOMBIBAIOT Ha (GUIBTPE JUCTUIUIMPOBAHHON BOAOH 2 pa-
3a.

2. T'uoponuz kazeunozena. Ilpn 1Men0YHOM TUAPOIN3E Ka3eMHOTEHA, BBIACICHHOTO U3 MO-
JI0Ka, IPOUCXOIUT ero pacnaja Ha gocdar u 6enok. Ilocne BbImageHNs Ka3eMHOreHa U3 MOJIOKA
BCE COJEPKHUMOE C (pUIbTpa MEPEeHOCAT B MPOOUPKY Ul THAPOIIHN3a, CHAOKEHHYIO OOpaTHBIM
XOJIOAWJIBHUKOM. 3aTeM CMbIBalOT ocaiok ¢ ¢uimbtpa 2 mu 0,1 %-ro pactBopa kapOoHata
HaTpHs B Ty k€ MpoOupKy u 100aBisitoT 4 M 10 %-ro pacTBopa enkoro Harpa. Kunsrar Ha Bo-
nsiHOM OaHe B Teuenue 15 muH. [locne oxnaxknenus kK ruaposmsaty nobdasmstor 7 mi 0,1 %-ro
pacTBOpa KapOoHaTa HATPUs U MPOBOASIT PEAKLIUU Ha IPOJTYKTHI THIPOIIN3A.

Hanumure ypaBHeHHE THIpOan3a Oenka (B 001meM BHE).

3. Obuapyorcenue 6enxa. IlpoBoaaT OnypeToByI0 peakiuio. Pe3ynbTar qoKeH ObITh IO-
JIO’KUTEIbHBIM.

Hanumure ypaBHeHHE peakLuy.



4. Obnapyxcenue gpocghama (moruboenosasn peaxyus). K 10 xarmsm ruaponnsara Kase-
uHOreHa J100aBisroT 1 Kammo gpeHondranenta u | Kario KOHIEHTPUPOBAHHOM a30THOM KuC-
JIOTHI ¥ TOJIBKO TIOCIIe 0OeciBeYrBaHusl BHOCAT 20 Kareiab MOJIMOICHOBOTO PEaKTHBA. 3aTeM J10-
BOJIAIT PACTBOP JI0 KUIICHHS U IPOOUPKY Cpasy OXJIaKIAr0T B CTPY€E XOJIOAHOM BoAbl. Ha nHe
IPOOUPKU TOSBISIETCS JKENTHIA 0ca7l0K (HOCPHOPHOMOIHOICHOBOKHCIOTO aMMOHHSL.

H3POs + 12 (NH4)2M004 + 21 HNO3 — >
—> (NH4)3PO4 -12 M0oOs + 21 NHsNO3 + 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 (hepMeHTOB pH, TeMreparypbl, KOHIIEHTPAIMH, aKTUBATOPOB U HHTHOU-
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 Hecnenupuieckux (GakTopoB U3ydyaeTcs Ha pepMeHTe caxapase, KoTopas KaTa-
JIU3UPYET THAPOIIMTHYECKOE PACIICIIEHNE Caxapo3bl ¢ 00pa30BaHUEM IJIFOKO3bI U (PPYKTO3BI.
Xumuzm peaxyuu:

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 @pykmo3sa

AKTHBHOCTB (hepMeHTa caxapasbl OLIEHHWBAIOT 10 HAJIWYHUIO B Cpele MPOAYKTOB PEaKIUU:
CBOOOTHON TMIOKO3bI U (ppykTo3bl. CBOOOJHAS TIIOKO3a JAaeT TIOJIOKUTEIBHYIO PEeaKIuio
Tpommepa BcieACTBHE HATWYMS B MOJIEKYJE TJIFOKO3bI CBOOOJHOIO MOJyaleTaabHOro THAPOK-
cuna. Caxapo3a 3Toi peakluy He JaeT, T.K. HOJdyaleTaabHbIH THAPOKCUI B HEll OTCYTCTBYET.
Xona pabotsl: B 4 mpobupku HamuBaroT o 0,5 M1 JpOXKKEBOTO IKCTpaKTa, comepkamiero ¢gep-
MeHT caxapazy. OnHy MpoOHMpKy HarpeBaloT Ha KUIALIeH BOASHON OaHe B TeueHHE 5 MHUH., BO
BTOpYI0 n00aBisitoT 2 karmu 10% p-pa NaOH, B tpetbio - 2 karum 1% CdCl2, 4eTBepTyo Hc-
HOJIB3YIOT ISl ONIPEENIEHUs] aKTUBHOCTU HATUBHOTO (hepMeHTa (KOHTpoIb). Uepe3 5 MUHYT BO
BCE MPOOMPKH 100aBIIsAIOT MO 1 MIT p-pa caxapossl (CyOCTpaT) U BbIIEPKUBAIOT UX B TEPMOCTATE



ripu 38 °C 15 munyT. [locne 3Toro mpucyTcTBHE CBOOOIHOM TIIFOKO3HI BBISIBIIICTCS BO BCEX MPO-
OMpKax ¢ MOMOIIBIO peakiuu TpoMMepa: k mpode godasisiroT 5 karmens 10% NaOH u 1 kammio
1% CuSOQOsa. ITpoOy HarpeBaroT Ha BOAsIHOW OaHe B TeueHHE 2-5 MUH. [1010KUTEIBHYIO PEaKIIHIO
OTMEYAIOT TI0 MOSBJICHUIO KpacHO-Oyporo ocanka 3akucu meau (Cuz0). B sToii okucnurensHo-
BOCCTAaHOBUTEIILHOW PEAKIIMUA MEIlb BOCCTAHOBWIIACH, a TJIFOKO3a OKUCIMJIACH JO TIFOKOHOBOW
KHCJIOTHI.

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

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

2. Binsinue TeMnepaTypbl HA aKTUHBHOCTH ()ePMEHTOB
Xon pabotsl: Pacmieruienre kpaxmaiga ¢ aMHIa30d MOXXHO HaOJII0JaTh MCIIOJIB3YS PEAKIUI0 C
HOOM.

1). Hanusarot B 4 npo6upku mo 0,5 M pactBopa kpaxmana. Eimie B 4 mpoOHpKY HATHBAIOT
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
mpobupok nomenaioT B Tepmoctar (40° C), a 4eTBepTyIO - B KUIISIIYI0 OaHIo.

3). UYepes 10 MuHyT copepkUMOe KaXKI0W Mapsl MPOOUPOK CIMBAIOT BMECTE, TIIATEIBHO I1e-
PEMELINBAIOT U OCTABIAIOT CTOATH ene 10 MuH. B TeX ke ycnoBusx.
4). W13 TpeTheit mpoOupKky OTOMPAIOT 3 KaIUIK KHUJIKOCTH U TPOJICIIBIBAIOT PEAKIIHIO C Karlen

fona Ha crexie. Eciim mosiBisieTcsl cuHee OKpalllMBaHUE, PAacTBOPHI OCTABIISIOT CTOATH erie 10
MHH. ¥ TIOCJI€ 3TOTO MOBTOPSIOT PEAKIUIO C WOJOM Ha CTEKJIe. 3aTeM J00aBIISIIOT 2 Kalulk pac-
TBOpa Ho/1a BO Bce MPOOUPKHU U HAOTIOAAIOT 32 MOSBICHUEM OKPAIITMBAHHS.

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

AWIN|(F

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, nns 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 OINPEAETUTH NPU B3aUMOJEH-
CTBHUU €€ C KpaxMaJloM 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: Cinrony npeasaputenbHO pa3Bogsar 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 CIJIFOHBI €€ 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 MPOOMPKU MPUIMBAIOT 10 1 Kamje pacTBopa iona, nepeme-
HIMBAIOT, HAOIIOJAI0T OKpacKy U oTMedaroT pH (ontumym pH), mpu koTopom amuniasa 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. BausiHue aKTHBATOPOB M MHTHOMTOPOB HA AKTUBHOCTh AMUJIA3bl CJIOHBI

AKTHBaTOpBl CTUMYJHPYIOT JACUCTBHE (EPMEHTOB, HO B OTJIMYHE OT KO(EPMEHTOB He
IPUHUMAIOT YYacTHs B PEaKLUU.
Xoa pabotel: B 3 npoOupku HanuBaroT 1o 1 Mi ciroHbl, pazeaeHHoi B 40 pa3. B 3aBucumoctu
OT aKTUBHOCTH CJIIOHBI €€ MOKHO pa3BoauTh B 10, 20, 30, 40, 50 pa3. B nepByro npodupky ao-
0aBJISIFOT 2 Karutk BOJbI, BO BTOpYto - 2 Karun 1% pactBopa NaCl, B tpetbio - 2 xarmmm 1% pac-
tBopa CuSOys . [Tocne 3Toro B KakIyro nmpooupky nodasisator mo 10 karens kpaxmaia. I[Tpooup-
KU CTaBsT B TepMocTar ¢ Temrneparypoid 37 °C Ha 5 MUHYT. 3aTeM BO Bce NMPOOUPKHU JOOABISIOT
10 OJHOM KaIule pacTBOpa oja, NepeMelnBaroT, HabI0Aa0T OKPacKy U ONPEAEIsIoT, B KaKoH
npoOupKe JeHCTBYET aKTUBATOP WM MHTHOUTOP. MOXKHO B KaXIyr0 MPOOHPKY AOOABUTH BOJBI
(mpuMepHO 2 MIT) M IiepeMelaTh (OKpacka OyAeT HarjsiHee).

PesynbTarsl paboThL:
Ne ipo0OsI 1. H,0 2. NaCl 3. CuSOq4
OxkpamrBanue ¢ iiogom

JlabopaTopnas padora Ne 3

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

Ilenw:.

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 B1, B2, Bs, PP, A, ]I, E, donuesas xucnora, 3HaTh
WMCTOYHHUKHU U CYTOYHBIE JI03bI BOJOPACTBOPUMBIX U KHPOPACTBOPHUMBIX BUTAMHHOB, 3HATH B CO-
CTaB KakuX KOPepMEHTOB U B Kakoil opmMe BXOIAT BUTAMUHBI TPyIIbl «By»; mpu3Haku rumno-, u
TUTIEPBUTAMHUHO3a BOJIOPACTBOPUMBIX H KHUPOPACTBOPUMBIX BUTAMHHOB.

3). YMeTh MPOBOIUTH KAUeCTBEHHBIC PEAKIIMM U OOHAPY)KUBATh B MUIIEBBIX MPOIYKTaX BH-
tamussl B1, B2 Be, PP, A, /1, E.




1.1. KauecTBeHHas1 peakuusi HAa BUTAMUH B1 (THamMuH)
Ipunyun memoda: B METOYHOW cpelie THAMUH C HA30PEAKTHBOM 00pa3zyeT CIOKHOE KOM-
MJICKCHOE COCIMHEHHUE OPAH)KEBOTO IIBETA.

ey
CHZ\

CH,CH,0M *HCI
s

Tuamuna xnopua (ButamuH B1)
Peaxkmuegnl: ouasopeaxmus (5 xanenv 1 %-2o pacmeopa cynvghanunosou xuciomol 6 2 %-m
pacmeope consnou kuciomsl + 5 kaneav pacmeopa NaNO3), Na;COz — 10 %-u pacmsop.
XoJ paboThl: JlnazopeakTuB TOTOBUTCS HENOCpeACTBEHHO nepex onbiToM. K 10 xarusam auazo-
peakTuBa npuobaBisioT 2—4 Karu BuTamuHa u 5—7 kamnenb pactBopa NaxCOs. XKunkocts okpa-
LIMBAETCS B OPAHYKEBBIN WM KPACHBIN LIBET.

2 . KayecTBeHHasi peakuus Ha BUTaMuH B2

Ipunyun memoda: Peakuys Ha BUTaMUH B2 0oCHOBaHa Ha CIIOCOOHOCTH €ro JIErKO BOCCTAHABIIM-
BaThCSI; IPU 3TOM PacTBOp BUTaMHMHA B2, 00sagaronuii )KenToil OKpackoii, mpuodperaeT cHavya-
Jla pO30BbII I[BET 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)

Peaxkmuevr: HC| (xony), Zn (noiiw), sumamun B2— 0,025 %-ii pacmeop.

a) XoJx pabotel: B mpobupky HanuBaroT 10 karenb pacTBopa BuTaMuHa B2, 100aBIsIOT 5 Karenb
COJISTHOM KHCJIOTBI ¥ HEMHOTO IIMHKOBOW MbUTH. HaunHaeTcs: BbIACIIEHUE BOIOPO/A, JKUIKOCTh
TIOCTETICHHO PO30BEET, 3aTeM oOecIBeunBaeTcs. Hanummre ypaBHeHHE peakinu.

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

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

Peaxmuent: sumamun PP, 10% -w11i p-p CH3COOH, (CH3CO0).Cu

Xoa pabotei: 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
nepeMenInBas) U 00aBISIFOT paBHBIA 00beM arerara Mead. JKUAKOCTh CTaHOBHTCS MYTHOM,
OKpAIIIMBAETCs B rOJIyOOH IIBET, a P CTOSIHUY BBINIAIAET CUHUIM 0CalOK HUKOTHHATA MEJIH.



4. Peakuuu Ha BUTAMUH Bs (IUPUIOKCHH)
AKTUBHOCTBIO BUTaMHHA Bg 00y1aiatoT Tpu coeMHEeHUsI, OOBEAMHEHHBIX I10]] Ha3BaHUEM ‘‘TIH-
PUIOKCHH:

O _H
CH,OH Sc” CH,NH,
HO A\ -CH,0H HO A\ CH0H HO__ - CH;OH
H,C™ N H,C” N H,C™ DN
TUPHTOKCOIT TUPHIOKCAITH MTUPHIOKCAMHUH

Deppoxnopudnas npodoa na eumamut Be.

[Tpu B3auMOJEHCTBUN MUPHIOKCHHA C XJIOPHBIM JKEJIE30M 00pa3yercsi KOMIUIEKCHAsI COJIb THIIA
(deHonsTa Kenes3a, OKpalieHHas B KpacHBIN IIBET

Peaxkmuenl: p-p sumamuna B6, 1 % FeCls

Xo0 pabomwi. B npobupky HasmBaT 1 M 1%-ro pactBopa ButamuHa Be, 700aBIsIFOT 2 Karum
1%-ro pacTBOpa XJIOpUIA JKEJe3a U COIEPIKUMOE BCTPSAXHMBAKOT. JKUAKOCTh OKpAIIMBacTCs B
KpPAaCHBIH BET.

5. KayecTBeHHBIE PeAKIIMM _HA BUTAMHHLI rpyvinsl P (0nodaaBoHOMILI)

Buramuns! rpynmsl P — npou3BoaHbIe (IaBOHA: PYyTHH, 3PHOIUKTHOI, TECIICPEANH, KBEPIICTHH,
SMUKaxeTHH U apyrue. OnHuM U3 Hanbosee aKTUBHBIX OMO(DIABOHOUIOB SBISETCS PYTUH —
TJIMKO3U/J KBEPUETHHA U IHCaXapHu1a PyTUHO3BI:

OH
HO
H 0
H(@%—CHZ 3
OH
OH OH 4o

HO
a) Peakius ¢ xiopuiom xenesa
bruodnaBoHONIBI 00pa3yloT C XJIOPUAOM JKejle3a KOMIUIEKCHOE COEIWHEHHE, OKpalleHHOe B
U3YMpPYIHO-3eTeHbIi 11BeT. KoopAMHAIIMOHHBIE CBS3M BO3HUKAIOT MEXIYy HOHOM JKeje3a U aTo-
MaMU KUCJIOPoia PEHOIBHBIX THAPOKCHUIBHBIX TPYIIT MOJICKYJIBI BATAMHHA.
Peaxmuewt: p-p pymuna, 1 % FeClz
Xoo pabomul. K 1-2 M1 HaCHIIIIEHHOTO BOJAHOTO PacTBOpa pyTHHA MpHOaBsIOT 3-5 kanensb 1%-
ro pacTBOpa xjopuaa xenesa. [losBusercs 3eneHoe OKpaliMBaHue.

0) Peaxyusi ¢ KOHYeHMPUPOBAHHOU CEPHOU KUCTIOMOU

KoHnnentpupoBanHasi cepHasi KUcioTa obpasyer ¢ 6uodaaBoHOMIaMH OKCOHUEBBIC ((hIaBUIHE-
BbI€) COJIU, PACTBOPHI KOTOPBIX XapaKTEPU3YIOTCS SIPKO-)KEJITOM OKPACKOM.

Peaxmueuwi: p-p pymuna, xony. H2SO4

Xoo pabomul. K 1-2 M1 HaCBIIIIEHHOTO BOJHOIO PacTBOpa pPyTHHA OCTOPOXHO MO CTEHKE Mpo-
Ooupku 106asns0T 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-BOCCTAHOBHUTENBbHBIC peakiuu. OKUCIAACH, aCKOPOMHOBAsT KUCIIOTA
HpEeBpAIacTCs B IETHAPOACKOPOMHOBYIO, BOCCTAHABIMBAS PA3IMYHbBIC COCAUHCHUS:

a) soccmanosnenue 2, 6 - ouxaopghernorunooghenona

H 0 H o}
CH,OH o OKMCJICHUE CH,OH o]
OH — - et OH
HO oH BOCCTaHOBIICHHE K o
ackopOuHOBas JeruapoackopOUHOBas
KHUCIIOTa KHCJIOTa

Peaxmueuwi: 0,01 %-1ii pacmeop 2, 6-ouxnopghenorurndogherona.

Xon paborel. B mpobupky wammBaror 10 xamens 0,01  %-ro pactBopa  2,6-
muxiopdenomuuaoperona. [lo kamisM J00aBISIOT pacTBOp aCKOPOMHOBOW KHCIOTHI. JKun-
KOCTh OOecIBeUnBacTcs, T.K. 2,60-TUXI0pPEHOI-UHI0PEHOT OKHCISETCS aCKOPOMHOBOW KHCIIO-
Toii. Harmuimure ypaBHEHUE pEaKIuy.

0) Peaxyus eoccmarnosnenus peppuyuanuda kanus ¢ sumamurom C

AckopOMHOBAs KUCIIOTA B HIETIOYHOM Cpeie BOCCTaHABIMBACT (eppH-IIUaHUI Kausl (Ke-
JIC30CUHEPOIUCTBIN Kalluii) 10 Gepporrannaa Kaiaus (’KeJIe3UCTOCHHEPOAMCTOrO Kajus), KOTO-
PBIf TIpH B3aMMOACHUCTBUH C XJIOPHBIM JKEJI€30M B KHCIION cpejie 00pasyeT MI0X0 pacTBOPUMYIO
B BOJIC COJIb TPEXBAJICHTHOI'O JKeJie3a — OCPIMHCKYIO JIa3yph, BBINAIAMOIIYI0 B 0CaJOK TEMHO-
CHHETO I[BETa:

1. Ackopounosas + 2K3Fe(CN)s + 2KOH — meruapo-
KHCIJIOTa beppuruaHu
KaJIust

+ 2K4Fe(CN)s + 2H20
ackopOuHOBass  (heppouraHu
KUCIIOTA KaJTust

2. 3K4Fe(CN)e + 4FeClz — Fes[Fe(CN)e]z + 12KCI
dbeppormanu OepiuHCKas

KaJus na3ypb

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

Xoo pabomwi. B ogny npoOupky (omnbIT) BHOCAT 5 kanenb 1%-ro pactBopa ButamuHa 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 106asinsoT no 3 kamim 10%-ro pacTBopa COISHON KUCIOTHI
u 1 xame 1%-ro pactBopa xJjopujaa sxene3a. B ombITHON mpoOupke BbINAAaeT TEMHO-CUHHM
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—Tokodepona okucisercs xuopuaom xemnesa (I1I)
B TOKO(EPUIXMHOH U PACTBOP OKPAIIMBACTCS B KPACHBIHN IBET.

CH3 0o M«
HO "
cnyrreClyr 0 — [ L s +FeCiathet
HE R HyC WO R
CH CHy
3

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



Xoo pabomsi: B cyxyio npodbupky 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)

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

Xoo pabomei: K 5-6 xarmsim 0,1%-HOTo ciupTOBOTO pacTBOpa ToKo(depona B Cyxoil nmpodupke
npubasisitor 0,5 M KOHLIEHTPUPOBAHHOM a30THOM KHCJIOTHI M BCTpsxuBaioT. OOpasyercs
AMYJIbCUS, KOTOpas MOCTENEHHO pAacClIauBaeTCs, U €€ BEPXHUU CIIOM IPHOOpPETaeT KpacHYo
okpacky. OkpalirBaHue BbI3BaHO OKHCIECHHEM TOKO(Epoia B MPOIYKT, UMEIOIIUN XUHOUAHYIO
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?

l1l. Konuuecmeennoe onpedenenue sumamunos 6 npUPOOHbIX 00beKmMax
Konuuecmsennoe onpeoenenue sumamuna C
Peaxmuewt: 2 % pacmeop HCI; 0,001 n pacmeop 2,6-0uxnopghenorunoogenona, uccie-
Odyemvlti mamepuarn (1yk, A010Ko, Kapmoghensb u m.o.).
Xoo pabomei: Uccnenyemblii pOAYKT U3MENIbYUTh 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 ocymecTBIsSeTCA 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
Kosbouku 1o 3  wmn  ¢unbrpara u  orrutpoBeiBatoT 0,001 H  pactBOpom  2,6-
nuxyopheHonnHaodpeHona 10 ¢1aboro po3oBOro OKpamiMBaHus, Heucuesaromero B redyenue 30
CEKYyHJI.
Pacuem.
0.088 - A-7"-100
X=
5-B
I'ne, X — coneprxanue acKOpOMHOBOM KUCIOTHI B MT'%,
A — pesynbTtar TUTpoBaHUs (Ma 2,6-AXDOUD) ,
b — 06Bb&éM skeTpakTa s TuTpoBaHUs (M) 6€3 yuéTra BOJbI,
B — HaBecka () nian 00bEM (M) IPOAYKTA JUIsSl aHAIH3a,
I' — ob1ree KOMMYECTBO SKCTPAKTA,




100 — uudpa, Heobxoaumas s nepecuera coaepxkanus BuramuHa C B 100 1
(Mu1) mponyKTa.

Tabauya 2.
Hccaenyembriii Hagecka | Koua-Bo Boasl | KoJu-Bo 3kec- IIpumeuanue Conep:xanue
NMPOAYKT (B) IS JKC- TPaKTa s BUT. C (Mr%)
Tpakuuu (I') anaau3a (b)
YecHok 5t 10 M 5 MJ1 3KC- DKCTpaKIHUIO IPo-
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 TPOBAaTh.
Kpanusa Ir 10 mn S MJI 3KC- DKCTPaKT HUiib-
Tpakta+35 | TpoBaTh.
MJI BOJIBI
Kaprodens Ir 10 M 5 MJ1 3KC- DKCTPaKT (HHITb-
TpakTta +5 | TpoBaTh.
MJI BOJIbI
Jlyk penua- 5t 20 mn S MJI 3KC- DKCTpakT (puib-
THIN TpakTa + 5 | TpOBaTh.
MJI BOJIBI
Sl6mo0k0 S5r 10 M 5 MJ1 3KC- DKCTPaKT (HHIIb-
TpakTta +5 | TpOBaTh.
MJI BOJIbI
Kaprodens 5t 10 mn 1 mu ske- DKCTpakT puib-
BapEHBIN TpakTa +5 | TpOBaTh.
MJI BOJIBI
Buramunnoe | 1 gpaxe | 50 mu 1 M axc- DKCTPaKT HUIIb-
Jpaxke Tpakta+5 | TpoBaTh
MJI BOJIbI

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

— 6 wunosnuxe. 500—1500 wmr,

— 6 kapmoghene. 1-5 Mr acKOpOUHOBON KUCIIOTHI

JlabopaTopHas padora Ne 4.
KAYECTBEHHBIE PEAKIIUU HA TOPMOHBI
|. KayecTBeHHbBIE peaKIIMU HA TOPMOHBI 0€JIKOBO-NIENTHAHON MPUPO/bI.
Peaxmuebl. buypemosviii peaxmus, 0,5% NaOH, 20% Pb(CH3COO)2, 5% uncyrun ons
UHBEKYUL, OKCUMOYUH OJIS1 UHBEKUUIL.
[TpuHIMI MeTo1a cM. padoTy 1.
BepyT miecth 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.

Odopmenne pabotsl. JlaHHBIC 3aHECTH B TAOJUITY.

‘ [Ipenapatsl TOPMOHOB ‘ Peaknuu ‘ BeisBisiemas rpynna ’ Pesyubrar




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

1l. KauecTBeHHbIE peaKIIMH HA A/IPEHAINH

a)Peaxyus na adpenanun ¢ xnopudom sxcenesa (I11).

MeToa OCHOBaH Ha CIIOCOOHOCTH MUPOKATEXHMHOBOM TPYMIIUPOBKHU aJipeHalnHA 00pa3o-
BBIBATh ¢ xyiopuaoM xkenes3a (1) komriekcHoe coeTMHeHNE U3yMPYIHO-3€JIE€HOT0 1IBETA!

Peaxmusvi: p-p aopenanuna, 1 % FeClz, 10 % NaOH.

Xox pabotel: B mpobupky mpunuatot 10 kamens pacTBopa agpeHaIuHa 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
LIEeJI0OYX WJIM KOHLEHTPUPOBAHHOIO aMMHaKa BO3HUKAET BUIIIHEBO-KPACHOE OKPAllIMBaHUE.

0) Huazopeakyus Ha adpeHaniun

Ipunyun memooda. Ilpu B3aMMOJEHCTBUM J1MA30pEaKTUBa C aJAPEHAIMHOM oOpasyercs
a30KpacuTeNb KpacHoro I1Bera. /[nazopeakTuB — cMech CyJb(haHWIOBONH KUCIOTHI U a30TUCTOMN
KHUCJIOTHI (MJIH €€ COJIN):

OH
NH, OH
NaNO H O anpeHanMH CHOH
2P $s _Ss ¢+
o O NaOH o~ \ 0 = _
OH ¢} \ O N—CH,
cynbaHunosas
Kucnota asokpacuTens

Peaxmuevr: 1% p-p cynvghanunosou kuciomol, 5 % NaNO», p-p aopenanuna, 10 %
Na.COs3

Xoo pabomsi. B npoOupky BHOCAT 3 karum 1%-ro pactBopa cyiab(haHUIOBON KUCIOTHI,
3 xamum 5%-ro pacTBOpa a30TUCTOKHUCIOro Hatpus, 5 kanens 0,1%-ro pacTBopa aapeHaNnHa U
3 karmmu 10%-ro pacTBOpa yriekucioro Hatpus. JKUIKOCTb OKpAIIMBAETCs B KPACHBIH 1IBET.

111 O6napy:xkeHue iiona 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 nmonsepruyTh mienounomy runponusy (kunsuenuto ¢ KHCO3), To Beienurcs
HOIUT Kayusi, U3 KOTOPOro MpH A00aBiIeHUH HojaTa Kanusi Belaensercs Hoj. CBoOOIHBIN Mo
00Hapy’KUBAIOTCS C OMOILBIO Kpaxmalia.

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



Xo0 pabomer. K 1 M1 MENOYHOTO THAPOJIM3aTA TOPMOHOB IMUTOBHUIHOM KEJIe3bI TOOABIISIOT
CEpHYIO KHCIIOTY J0 KUCIION peakuuu (4-5 kamens), 2 kamwm 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 BBIMOJHE-

HUSL U CTPOTO COOMI0aTh TeXHUKY Oe3omnacHocTU. [Io uroram BeImoIHEHHON paboThl oopmiis-
eTcs OTYET.
Odhopmnenue nabopamoproil u npaKkmuuecKkoii padomot

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 «OMmauYHO» CTABUTCSI, CCITH:
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» CTaBUTCS, €CITH
a) paboTa BBIMIOJIHEHA MTPABIJIBHO, 0€3 CYIIECTBEHHBIX OIUOOK, C/CTIAHBI BHIBOIHI;
0) JOMyCTHUMBI: HEMOJHOTA MpOBEACHUs WM O(QOPMIICHHUSI SKCIIEPUMEHTA, OJHA-JBE HECYIIle-
CTBEHHBIC OIMUOKU B TIPOBEJCHUH MM 0(OPMIICHHH SKCIIEPUMEHTa, B MPaBUIIaX padoTHI C Bellle-
CTBaMH U IPUOOPAMHL.
Ouyenka «y0061emeopumesibHo» CTAaBUTCS, €CIIU JOMYIICHBI OJ{HA-IBE CYIICCTBEHHBIC OIIUOKU
(B X0/1€ DKCTIEpUMEHTA, B OOBSICHEHWH, B OQOpMIICHUH PabOThI, MO TEXHHUKE 0e30MacHOCTH, B
paboTe ¢ BelecTBaMu ¥ MpUOOpamMu), KOTOPbIE HCITPABISIOTCS C TOMOIIBIO YUUTEIIS.
¢ Oyenka «Heyoo1emeopumesibHo» CTaBUTCS, €CITH JIOMYIICHBI CYIIECTBEHHBIC OIIUOKU

>

*

%

(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. Bonpocsl
1. Jaiite onpenenenue Hayke BUOXMMMU L.

2. Ha3zoBuTe OCHOBHOH pacTBOPHTENb BHYTPEHHEH CPE/IbI OpPTraHU3Ma KHUBBIX CHCTEM.
3. Uro HazpiBaercs BYOEPHBIMU PACTBOPAMU?



4. Tlepeuncnure OypepHbIC CHCTEMBI OPraHN3Ma KUBOTHBIX.

5. U3 xakux KOMIIOHEHTOB, U B KAKOM COOTHOIIIEHUU COCTOUT (ocdaTHast OypepHas cu-
crema?

6. W3 Kakux KOMIIOHEHTOB, U B KAKOM COOTHOIIIEHUH COCTOUT TeMOTIIo0nHOBas OydepHas
cucrema?

7. W3 xakux KOMIIOHEHTOB, U B KAKOM COOTHOIIIEHUU COCTOUT THIpoKapOoHaTHas Oydep-
Has cucrema’?

8. Uro takoe «[IOCTOSHCTBO BHYTPEHHEN CPE/IbI»?

9. Jlaiite onpenenenue nousturo OCMOC.

10. Yro Takoe OCMOTHUYECKOE JABJIEHUE?

11. Tlepeuncaute Tnsr ALIJIO30B U AJIKAJIO30B.

12. Ha3oBuTE BO3MOXKHbIE TPUYMHBI IBIXATEIBHOTO alli/03a.

13. HazoBuTe BO3MOKHBIE IPUYHMHBI JABIXATEIHHOTO ATKANI03a.

14. Ha3oBuTe BO3MOXKHBIE TPHYUHBI META0OIMYECKOTO aIlH/103a.

15. HazoBuTe BO3MOKHBIE PUYHHBI META00INYECKOTO aJIKaI03a.

16. Kakoii komnoneHT 0y(depHoii cucTeMbl HAYMHAET paboTaTh, MpU cMerieHuu PH B Kuc-
JYI0 CTOPOHY?

17. Kaxoii koMrioHeHT OydepHoii cucTeMbl HAUMHAET pabOTaTh MPU auu03€e?

18. Jlatite onpenenenue noustuto [IJIASMOJINS.

19. Yto takoe LIUTOJIN3?

20. [aiite onpenenenue tepmuny 'EMOJIN3S.

21. Yro takoe DH3VMBI?

22. Jlatite onpenenenue kinaccy pepmentoB [ MIJIPOJIA3BI. IlpuBenute npumepsl.

23. Kakue epMeHTHI OTBEYAIOT 3a peakuy, WAYIIKE 110 ABOMHBIM cBs3siM? HazoBuTe Kiacce
U TIPUBEJIUTE TIPUMEPBI.

24. Kakue (hepMeHTHI OTBEYAIOT 33 TPAHCIIOPTUPOBKY OTIENBHBIX ()ParMEHTOB MOJIEKYJI OT
OJIHOI MOJIeKyIIbI cyOcTpata, K apyromy? [Ipumepsl 1 Ha3BaHUE Kiacca.

25. HazoBwute kiacc (epMEHTOB, YYaCTBYIOIIUX B OKUCIUTEIIFHO — BOCCTAHOBHTEIBHBIX Pe-
akuusax? [IpuBenure npumepsl.

26. JlatiTe onpenenenue kiaccy hepMeHTOB, yuacTByrommx B porieccax AHABOJIN3MA.

27. 3a xakue peakiuu orBevyaroT JIMT'A3bI?

28. Kakue hepMeHTH MOTYT H30MEPU30BaTh OJMH CyOcTpat B apyroi? [IpuBeanTte nmpumeps
TakuxX (PepMEHTOB U JaliTe Ha3BaHUE 3TOMY KJIAcCy.

29. Uro nazeBaercst AITTOOEPMEHTOM?

30. U3 xakux vacreit cocroutr XOJIOOEPMEHT?

31. Kakas xummueckas npupoja y [IPOCTbhIX ®EPMEHTOB?

32. Jlaiite onpenenenre AJJIOCTEPUYECKOI'O ®EPMEHTA.

33. Uro HazpBaercss DODEKTOPOM?

34. B xakoii cyObeIUHUIIE HAXOAUTCS AJUTOCTEPUYECKUI LHEHTP ®EPMEHTA?

35. Kakwue ygactku BxomsatT B coctaB AKTUBHOI'O LIEHTPA ¢epmenTa?

36. Jlns uero Heo6xoaum KOHTAKTHBIM VUACTOK B AKTUBHOM LIEHTPE depmen-
Ta?

37. Jlna uero veo6xonum SAKOPHBIM YYACTOK B AKTUBHOM LIEHTPE depmenta?

38. 3anmcaTh ypaBHEHUE B3aMMO/ICHCTBHS MOJIEKYIIBI (hepMeHTa u cyOcTpaTta (B 001IeM BH-
Ie).

39. Kakue dhepments HazpiBatoTcss TEPMOJIABUJIBHBIMIA?

40. lMopunsstores i1 TEPMOCTABUJIBHBIE ®EPMEHTDHI 3akony Bant-I'oga?

41. Kakue BeuiectBa MoryT 0b1Tb KOOAKTOPOM?

42. Jlaiite onpenenenne BUTAMIUHAM?

43. Ha kakue rpymisl mogapasaensior Bce BUTAMUWHBI?

44, Kakas ponb otBogutcs BUTAMWHAM B opranusme?

45. Kakue BUTaMUHBI JIETYe MOCTYMAaIOT B KPOBb U3 KKT?



46. Kakue Bemecrsa HazpiBaroTcss MHIMBEUTOPAMU?

47. Kakue BeniectBa MoryT Beictynats B posiu MHITMIBUUTOPA?

48. B uem cymunocts KOHKYPEHTHOI'O UHIUBUPOBAHUMA?

49. Kakum o6pazom moxHO cHATh OBPATUMOE MHI'MBMPOBAHUE?

50. B kakoii yactu mosiekyisl pepmenta uaet Bosaeiicreue npuy HEKOHKYPEHTHOM
NMHI'MBUPOBAHUIN?

51. IlepeuricnuTe peakiuy akKTUBALIUY — MHAKTUBAIIMK (PEPMEHTOB.

52. O0bscHUTE MPUYHNHY BIUSHUSA PH Ha aKTUBHOCTH (PEPMEHTOB.

53. Haiite onpenenenne nousaruro [ MTIOBUTAMIMHO3S.

54. Yro takoe AHTUBUTAMUHBI?

55. Maitte onpenenenne nousturo ABUTAMIHOS.

56. Kakne BuTaMMHBI UTPAIOT BaXKHYIO poJib B mporeccax KPOBETBOPEHMA?

57. Kakoii Butamun HaszbiBaror AHTUKCEPO®TAJIBMUYECKUI? Kakue ene 6HOIOrH-
YeCKHE POJIM MPUHAIekKAT eMy?

58. Kakue BUTAMUHBI Bxoast B coctaB OKCUJIOPEAYKTA3? [TpuBeaute npumepbl
COOTBETCTBYIOIIMX BUTAMHHOB 1 (DEPMEHTOB.

59. Maiite onpexaenenne nousturo 'OPMOHBI.

60. I'ne maxomsarcs TOPMOHDBI?

61. Kakue sxene3bl oTBevaroT 3a cekpeunto [OPMOHOB B opranuzme?

62. HazoBwute TI1aBHYIO Kelie3y BHYTPEHHEH CeKpeInu.

63. Ilepeunciute ropmMonsl, oTHocsmuecs kK TOPMOHAM BEJIKOBOW ITPUPO/IBI?

64. Kakoe BemecTBo sBisiercs uctounukom st cuaresa CTEPOMJIHBIX TOPMOHOB?

65. Kakue ropmonst otHocsaTcss Kk CTEPOU/IHBIM TOPMOHAM?

66. HazoBure ropmonsl, otHocsmmecs kK JJUABETOI'EHHBIM.

67. Ha cootHomenue kakux MukpoaieMeHToB BiusitoT [IAPAT — TOPMOH u KAJIBLIU-
TOHUH?

68. Ilepeuncnute ocHoBHble GpyHkIu CTI B opranusme.

69. Kakoii sxene3oit ocymectsisiercs cekperus JII u OCI™?

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

71. Tlepeuncnute pepmenTsl, yuactByromue B pacuemiennn YIJIEBOAOB YV XKBAUYHBIX
JKNUBOTHBIX.

72. Yro sBnsercs HanmeHbnM METABOJIMTOM YIJIEBO/IOB y HEXXKBAUHbBIX XK1-
BOTHBIX?

73. Yro sBnsiercs HanmeHnbmM METABOJIMTOM YI'JIEBOJIOB y )KBAYHBIX XU-
BOTHBIX?

74. Tlepeuncaute nyty nonoaHeHus 3anacos ['JIKOKO3bI B opranusme.

75. Kyna B opranusme pacxonyercst [ JIIOKO3A?

76. Kakue ¢pepmenTs! HeoOxoaumbl 1tst pacmeruiennst TPUALIITJIMIOEPHUIOB?

77. Kakyto ¢pynkuuto Beinonssitor JKEJITUHBIE KMCJIOTBI B opranuzme?

78. I'me B opraamzme npoucxomqutr TKAHEBOE OKMCJIEHUE XXUPHBIX KUCJIOT?

79. Ilepeuncaure pepMeHTH OETKOBOr0 OOMEHa.

80. Ilepeuncnure OCHOBHBIC KOMITOHEHTHI KEITyIOTHOTO COKA.

3.3.2. Kpurepum oueHUBaHHMS YCTHOIO OTBETA HA IK3aMeHe

Onenka «5» («OTJIMYHO») COOTBETCTBYET CIIEAYIOIIEH KaueCTBEHHOM XapaKTepUCTHKE:
«M3JI0’KEHO MPAaBUWJIBHOE IOHMMAHKUE BOIIPOCA U JaH UCYEPIIBIBAIOIINI HAa HETO OTBET, COACPKA-
HHUE PACKpPBHITO MOJHO, MPO(ECcCHOHATBHO, TPAMOTHO». BhICTaBisieTcss CTYIEHTY, OOHapyKHB-
IIEMYy BCECTOPOHHEE CUCTEMaTHYECKOe 3HaHHE y4yeOHO-NPOrpaMMHOI0 MaTepuania, 4eTKO U ca-
MOCTOATENBHO (0€3 HaBOAAIINX BOIPOCOB) OTBEYAIOIIEMY Ha BOIPOC OHIIeTa.

Onenka «4» («XOpoLI0») COOTBETCTBYET CIEAYIOIIEH KaueCTBEHHOW XapaKTepUCTHKE:
«M3JI0KEHO MPaBUIbHOE IOHUMaHUE BOMPOCaA, 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 CAMOCTOSITEILHOMY IO-
MOJTHEHUIO U OOHOBJICHUIO B XOJI€ NajbHEHIIel yueObl 1 MpoPecCHOHATBHOMN JIeITeIbHOCTH.
Omnenka «3» («yA0BJIETBOPUTEIbHO») BBICTABIIACTCS CTYJICHTY, OOHApyKUBLIEMY 3HAHUE OC-
HOBHOT'O y4€OHO-NPOrpaMMHOI'0 MaTrepuaia B 00beMe, He0OOXOAUMOM il JajibHeNIeld yueOsl,
CHPABJISIIOILEMYCS C BBIIIOJHEHUEM 3a/1aHUM, IPEIYCMOTPEHHBIX IPOrPaMMON;

- JIOITyCTUBIIEMY HETOUYHOCTH B OTBETE M IIPU BBINOJIHEHUHM 3K3aMEHALMOHHBIX 3aJJaHuH,
HO 00J1a/1al0IMMH HEOOXOAMMBIMU 3HAHUSAMU Ul UX YCTPAaHEHMs 10/ pyKOBOJICTBOM Ipenoja-
BaTesl.

Onenka «2» («HeyIOBJIETBOPUTEIBHO») BBICTABISCTCS CTYICHTY, OOHApY>KUBIIEMY CYyIIe-
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.



