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JIner akryaan3zanuu pabdo4eil nporpaMmbl

PaGouas nporpamma nepecmoTpeHna, odcyxaeHa u ogodpena i peanusauuu B 2020 - 2021
y4eOHOM roay Ha 3aceaHuu Kadeapsr XumMuu

[Tpotoxon ot 01 centsbpst 2020r. Ne 1
3aB. kadeapoit ,é éﬁ— z 46 é H.JI. Mensinuk

PaGouas nporpamma nepecMoTpeHa, o0cyxieHa u ogo0pena s peanusanuu B 2021 - 2022
yueOHOM roy Ha 3acenaHuu Kadeapbl XuMHUU

IIpoTtokom ot 20 1. Noe
3aB. kadeapoi H.JI. Mensinuk

PaGouas nporpamma nepecMoTpeHa, o0cyx1eHa 1 og00pena s peanusanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu Kadeapsr XuMHH

[Ipotokon ot 20 r. Mo
3aB. kadenpoi H.JI. Mensinuk

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogo0pena 1 peanusanuu B 2023 - 2024
y4ueOHOM rojly Ha 3aceqaHuu kadeapbl XUMUU

ITpoTokom ot 20 r. Ne
3aB. kadeapoi H.JI. Mensauk

PaGouas nporpamma rnepecMoTpeHa, o0cyxaeHa u ogo0pena ais peanusanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceanuu Kadeapsl XuUMHUU

[Ipotokon ot 20 r. Ne
3aB. kadeapoit H.JI. MensHuk




1 Ileau ocBOEHUSI TUCHUILTHHBI (MOIYJIA)

[enbro 0cBOEHUS AU CHUIIIMHBI « BUOXUMUS SBISIOTCS:

- (opMHpoOBaHHE TEOPETUUYECKUX 3HAHHKA O MpoIeccax, MPOUCXOMAIIMX B KIET KaxX
YKUBBIX OPraHU3MOB;

- U3y4YEHUE XUMHUYECKOTI0 COCTaBA KMBBIX OPraHU3MOB, CTPOCHUS U CBOMCTB €ro TKaHEM,
COBOKYITHOCTH ITPOLIECCOB, JIEKAIINX B OCHOBE )KU3HEACATEIbHOCTH

- u3y4eHne (EepPMEHTHBIX CUCTEM W OMOXMMHUYECKUX MPOI[ECCOB, MPOTEKAIOIINX KaK B
LIEJIOM OpraHU3Me, TaK U B OTAEJIBHBIX TKaHAX U OpraHax, 4YTo JaeT CIIELUAIUCTy MO TEXHOJIOTUU
MPOAYKTOB OOIIECTBEHHOTO NHUTAHHUS 3HAHUS CBONCTB W BO3MOXHOCTEH pallMOHAIBHOTO
WCIONB30BAHUS CHIPbs, TIOHUMAaHUS OCOOCHHOCTEH TEXHOJOTMYECKHUX IPOILECCOB TaK, YTOOBI
00ecreynuTh MaKCUMaJIbHOE COXPAaHCHHE B CBIPh€ M TOTOBBIX M3JICIHMAX HCXOTHBIX
COCTaBJISIFO LU X.

2 MecTo IMCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl

Jucuunnuza buoxumust BXoauT B 0a30BYI0 4acTh yuyeOHOIo IIaHa oOpa3oBaTENbHOM
IIPOrpaMMBlI.

JUis  u3ydeHMsT  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJEHUs),
copMUpOBaHHbBIE B Pe3yJIbTaTe U3YyUCHUS TUCIUITINH/ TPAKTHK:

OCHOBBI XUMHUYECKHX MPOLIECCOB B MUIIEBBIX TEXHOJIOTUSIX

Xumust

3HaHus (YMEHUs, BIaJeHUs), MOJTYYCHHbIE NIPU W3YYEHUH JaHHOW AMCLHUIUIMHBL OyIyT
HEOOXOUMBI JIJISl U3Y4EeHUSI AUCUUTUIUH/TIPAKTUK

XUMHAS TULIA

Wnentuduxanus u Ganbcudukanys noTpeOUTeIbCKUX TOBAPOB

[TumeBas MuKpoOuoIOrus

TexXHOXUMUYECKHI KOHTPOJIb TPOAYKTOB ITUTAHUS

TexHonorus My4HbsIX KOHIUTEPCKUX U3EITUN

3 Komnerenuuu odyuyarouierocsi, GopmMupyemblie B pe3yJibTaTe 0CBOEHHUS

AUCHHMILIMHBI (MOYJIs1) M IVIAHNPYeMble Pe3yJIbTaThl 00y4eHH

B pesynpraTe ocBO€HMS AMCHMIUIMHBI (MoAyis) «buoxumus» oOyuarommuiicss AODKEH
0051a/1aTh CIeTyIOINMH KOMITETCHIIUAMHU:

CrpyKTypHBIii [Tnanupyemble pe3yabTaThl 00y4eHUs
AIIEMEHT
KOMITETEeHIIUU

OIIK-2 cnocoOHOCTBIO pa3pabaThIBaTh MEPOIPUATHS 110 COBEPIIEHCTBOBAHUIO
TEXHOJIOTMYECKUX MPOLIECCOB IPOM3BOACTBA MPOILYKTOB MUTAHUS U3 PACTUTEIBHOIO ChIPhS

3HaTh - OCHOBHbIE MeTa0OIMYecKHe MYyTH MpEeBpalleHUs YIJIEBOJOB, JUIIUIOB,
aMHHOKHCJIOT, ITyPUHOBBIX, TUPUMHIUHOBBIX OCHOBAHUH;

- (epMmeHTaTUBHBIM KaTanM3, MOHATHE O (QEpMeHTax, aHTUTeNaXx,
CTPYKTYPHBIX O€JKax;

YmMmeTh - MPOTHO3MPOBATH HAIIPABJICHUE U PE3YyJIbTAT (PU3UKO-XUMUYECKHUX
MPOIIECCOB U XUMUUYECKUX MPEBPAIICHUN OMOJIOrMYECKH BaXKHBIX BEIECTB;

Bmagets - METOZaM HCCIIeIOBAaHUS (PU3UKO- XUMHUIECKUX CBONCTB OMOJIOTMUECKH
AKTUBHEIX BEIIECTB;

- HABBIKAMHU TTPOBEICHHS] XUMUYECKOT0 U OMOXUMUYECKOT0 IKCIIEPUMEHTA U
ohopMIIeHUS ero pe3yIbTaToB




ITK-5 criocoOHOCTBIO UCII0JIB30BATh B IPAKTHUECKOM J1€ATEIbHOCTH CIIELUAIN3UPOBAaHHbIE
3HaHus (yHIAMEHTAIbHBIX Pa3Ae/ioB PU3UKU, XUMHUH, OMOXUMUH, MATEMATHKH JIJIsI OCBOCHHS
(U3HYECKUX, XUMUYECKUX, OMOXUMHYECKUX , OMOTEXHOJIOTMUYECKH X, MUKPOOHOJIOTMYECKHUX,
TEILTO(U3NICCKUX ITPOIECCOB, MPOUCXOAIIMX IIPU TPOU3BOCTBE MPOTYKTOB ITUTAHUS U3
PACTHTEIHLHOTO ChIPhS

3HaTh

- OCHOBHBIC TIOHATHS OWOXMMHUHU, CTPOCHHWE H (YHKIIMH YTJICBOJIOB,
AMHUHOKHCJIIOT, OEJIKOB, )KUPOB, BUTAMUHOB U UX METa00JIN3M,

- KHHETUKY ()epMEHTATUBHBIX PEaKIIUH,

- OCHOBBI TGHHOW HMH)XCHEPHUH B 00BbeMe, HEOOXOIMMOM ISl TTOHUMaHUS
OMOXMMHUYECKUX TPOIIECCOB B TMPOU3BOACTBE MPOAYKTOB IUTAHHUS W3
PaCTUTEIIHLHOT'O CHIPBS.

YmMmets

- OCYILIECTBJISATh KAUECTBEHHBIM U KOJUYECTBEHHBIN aHAJIN3 AMUHOKH CJIOT,
0enKOB, YIJIeBOAOB, )KUPOB U BUTAMUHOB B PaCTBOPAX, PACTUTEIbHBIX U
JKUBOTHBIX IIPOJYKTaX;

- IPOrHO3UPOBATh XMMHUECKHE U OMOXUMHUYECKHE TPEBPAILEHUS OCHOBHBIX
KOMIIOHEHTOB IIPH ITPOU3BOACTBE MUIIEBBIX IPOJYKTOB U3 PACTUTEIBHOTO
CBIPBA.

Bnanets

-  HaBblKAMM M [IpUE€MaMu  IPOBENEHUS  TEOPETUYECKUX U
JKCIIEPUMEHTANIBHBIX ~ OMOXMMHYECKHX  MCCIEIOBaHMH B  00jacTtu
nepepaboTKU PaCTUTEIBHOIO ChIPbS;

- HaBbIKAMM KOHTPOJISI KAUECTBEHHBIX U KOJMUYECTBEHHBIX XapaKTEPUCTUK
CBIPbsl, 0IY(aOdpPUKATOB U TOTOBBIX U3IEIUH.




4. CTpyKTypa, 00bEM M coepskaHue JUCHUIIIMHBI (MO1YJIs1)
OO0wast Tpy10EMKOCTh AUCLUUIUIMHBI COCTABIsIeT 4 3aueTHbIX enuHuIl 144 akan. 4acoB, B TOM

YHUCIIE:
— KOHTaKTHas pabota — 89 akaj. 4acos:

— aynuTtopHas — 85 akaJ. 4acos;

— BHeayIUTOpHas — 4 akaj. 4acoB

— camocrosTenbHas padora — 19,3 akan. yacos;
— MOJATOTOBKA K 9K3aMeHy — 35,7 akaj. yaca

dopMa aTTecTaluu - IK3aMEH

AynuropHas
KOHTaKTHas pabora

Paznen/ Tema (B axaz. acax)

CemecTtp

JACIUATLINH BbI

ma0.
3aH.

Jlek.
3aH.

MIPaKT.

CaMocTosTeIbHas

paboTa cTyaeHTa

Bug
CaMOCTOSTEJIbHON
paboTsl

dopma TeKyIero
KOHTPOJIS
yCIIEBA€MOCTH U
IIPOMEKY TOYH O
aTTeCTallH

Kon
KOMIICTCHIIUUN

1. Beenenue

1.1 Mpenmer u 3agauu Kypca.
Bsenenne B OHOXUMHMIO.
[Ipeamer u

3aa4u ouonornueckoi| 4 2
XuMuUH.  MecTo  OGHOXHMHMH
cpenu Opyrux

OMOJIOTMYECKUN TUCIUIIIHH.

CaMOCTOsTEIIbHOE
U3y4YCHUE
npodecCHOHATBHON
JUTEPATYPBHIL.
Pab6ora ¢
AJICKTPOHHBIMU
oubIMoTEKAMHU

YeTHbI omnpoc.

[IK-5

HUroro no pazaeny 2

2. benkn

2.1 XUMHIECKHIA COCTaB
oenxoB. CaoiictBa 0OenkoB.| 4 2 2
Krnaccudukanus 6enxos.

IToaroroBka u
odopmiieHue
oT4eTa 1o
nadopaTtopHoOn
pabore:

- «Texnuka
6e30MmacHOCTH TIpH
pabote B
OMOXHMHUYIECKOH
1a00paTopum;

- ««Ob6opynoBanue,
NOCYyJa U PEaKTUBBI
OMOXHMHUYIECKOM
nabopaTopum;

- CaMOCTOSITENIbHOE
U3y4YCHUE
METOIMYECKON U
yueOHOM
JIUTEPATYPHI;

- IIOATOTOBKA K
KOHTPOJIbHOM
pabore;
TECTUPOBAHUIO;

- pedepar.

3amura
11a00paTOPHBIX

paoor,
KOHTpPOJIbHAS
paborta, Tecr,

pedepar.

IIK-5, OIIK-2




2.2 AMMHOKHCIIOTHI.
Crpoenue,
(U3UKO-XNMHIYECKHE
CBOICTBa, KIacCU(UKAIUH

3121

Iloaroroska u
odopmireHue
OTYeTa Io
1a00paTOpHOH
pabore:

- «lIBeTHBIC
peaxuuu Ha OenKu
1 aMUHOKHUCIIOTBI;
- CaMOCTOSITEJIEHOE
U3y4YCHUE
METOIMYECKON U
yueOHOI
JUTEPATYPHI;

- IIOATOTOBKA K
KOHTPOJIHOHN
pabore;
TECTHPOBAHUIO;

- pedepar.

3ammuTa
11abopaTOPHBIX
pador,
KOHTpPOJIbHAS
pabora, Tecr,

pedepar.

IK-5, OIIK-2

2.3 CTpyKTypHasi OpraHu3anus
0EJIKOB, CBOIICTBA,
Ouonorpueckue GYHKOIUH U
PUMEHEHHE

Iloaroroska u
odopmiieHue
oT4eTa 1o
nmabopaTopHOM
paborte:

- «PacTBOpUMOCTH
OCIIKOBY;

- CaMOCTOSITEIILHOE
u3y4yeHue
METOIUYECKON U
yueOHOM
JUTEPATYPHI;

- IIOATOTOBKA K
KOHTPOJIbHOM
pabore;
TECTUPOBAHUIO;

- pedepar.

3ammuTa
1abopaTOPHBIX
pador,
KOHTpPOJIbHAS
paborta, Tecr,

pedepar.

I1K-5, OIIK-2

2.4 Crpoenue,
(H3UKO-XMMHYECKHE CBOMCTBA
u  (QYHKIMH  HYKJICHHOBBIX
KHCIIOT

4/41

[loaroroBka u
odopmiieHue
oT4eTa 1o
nabopaTtopHoOn
pabore:

- «/lenatypanus
OCIIKOBY;

- CaMOCTOSITEIIbHOE
U3y4YCHUE
METOAUYECKON U
yaeOHOH
JIUTEPATYPHI;

- IIOATOTOBKA K
KOHTpPOJIbHOU
pabore;
TECTUPOBAHUIO;
- pedepar.

3amuTa
1abopaTOPHBIX
pabor,
KOHTPOJIbHAS
pabota, Tecr,

pedepar.

IIK-5, OIIK-2




Iloaroroska n
odopmireHue
oT4eTa 1o
1a00paTOpHOH
pabore:

- «OnpeneneHue
H309JEKTPUIECKO i
TOYKH Ka3eHHay;

2.5 Tlpoueccsl AUCCUMUIALNN CAMOCTOSTCILHOE Kontponpnas
- CaMOCTOSTEIbH
u cuHre3a OenkoB. OOMmeH 2 2121 2 pabota, tect, |IIK-5, OIIK-2
U3y4YCHUE
azora . pedepar.
METOANYECKOIl 1
yueOHOI
JIUTEPaTyphI;
- MMOJrOTOBKA K
KOHTPOJIHOHN
pabore;
TECTHPOBAHHUIO;
- pedepar.
Uroro no pazgeny 10 | 15/8U 11
3. ®epMeHTHI
3.1 CoBpeMeHHBIE
NPE/ICTABICHAS. O MeXaHH3Me
JeUCTBUS (bepMeHTOB.
CpoiicTBa (epMeHTOB.
3aBHCHUMOCTH AKTUBHOCTHU
Iloaroroska n
(epMeHTOB OT TeMmepaTypHl,
odopmireHue
pH. CrnenuduiHocTs
. oT4eTa 1o
JeHCTBUS; HU3MEHCHHUE .
1a00paTOPHOH
AKTHBHOCTH (bepMeHTOB.
N pabore:
MexaHu3M AeiicTBHS
- «'uaponus
(dhepMeHTOB. Kuneruka
. HYKJICOIIPOTEHI0B 3ammuTa
(epMEHTATUBHBIX  PEaKIHiA. N
TPOXIKEN; 11a60paTOPHBIX
DHeprusi aKTUBAIUHL. CAMOCTOSTEILHO® a6o
- CaMOCTOSITEIIbH T
CrpyKTypHO-()yHKIIMOHAIbHAS 2 8 2 p > [K-5, OIIK-2
U3y4YCHUC KOHTpPOJIbHAS
OpraHu3anus (epMeHTHBIX N
METOAMYECKOM U pabora, TecT,
0enKoB: .
N yueOHoU pedepar.
AKTHUBHBIH LIEHT; ero
o N JIUTEPaTyphI;
CBOWCTBA;  aJUIOCTEPUYECKUI
. - IIOATOTOBKA K
neHTp. KauecTBeHHEIH 1 .
. . KOHTPOJIBbHOH
KOJINYECTBEHHBI  OEJKOBBIN aGoTe:
COCTaB MpH BO3JCHCTBUM Ha P >
TECTHPOBAHHIO;
OpraHu3M
. - pedepar.
(dakTopoB BHeEHIHEH cdepsl.
Homenxknatypa u
kiaccuukanus GepMeHTOB.
EmuHuIIBI AKTUBHOCTH
(hepMeHTOB.
Hroro mo paszieny 2 8 2

4, OOmiee monstue 00 oOMeHe

BCHICCTB U SHCPIruu B OpraHu3Me




ITogroroBka n

4.1 Bsemenne B 00OMeH odopmireHue

BEIECTB. BHOXMMHUS NHTAHHS OTYeTa 110

MUTaHUE; META00NIN3M; nadopaTtopHon

BBLICJICHHE IPOIYKTOB paborte:

MeTabonu3ma. OcHoBHbIE - «Omnpenenenne Samura
MHUILEBBIE BEIIESCTBA: AT® B gpoxxax»;

. . 11a60paTOPHBIX
YIJNEBOABL,  XKHUPBL,  OCJKH. - CaMOCTOSITEIEHOE 6
He3amenuMble  KOMITOHEHTHI H3ydeHue pabot, [1K-5, OIIK-2
OCHOBHBIX MHUIIEBBIX METOANYECKOI 1 KOHTPOJIbHAA

. paborta, Tecr,

BCILICCTB: HE3aMCHUMBIC yueOHoOU pedepar
AMUHOKHCJIOTBI; He3aMEHHMbIS JIUTEPaTyphI;
JKHPHBIE KHCIIOTHI, - MOJrOTOBKA K
BUTAaMHMHBI M MHHEPAaJbHBIC KOHTPOJIbHOH
JJIEMEHTHL.  DHEpreTH4ecKui pabore;
obOMeH TECTHPOBAHUIO;

- pedepar.
Wroro no pazneny
5. YrneBossr
5.1 ®usnonorudeckas pob
YIJICBOIOB. OcHoOBHBIC IoaroToBka u
YIJI€BOIBI TUIIH odopmireHue
W motpebHOCTH B yriieBoOJaX. oTYeTa 110
CBoiicTBa M pacmpocTpaHEeHHE nadopaTtopHon
TJIMKOTeHa KaK pabote:
pe3epBHOTO MoJIMcaxapuaa. - «KayecTBeHHBIC
buocuHTe3 TIIMKOreHa. peakuuu Ha 3amura
I'MMKOTreHO3BI. B3anmuble YIJICBOABIY; 11a60paTOPHBIX
MpeBPALCHUS YIJICBOIOB. - CaMOCTOSITEIILHOEC pabor, K-5. OIK-2
Biusinue n30biTka U3y4YeHue KOHTPOJIbHAS '
YIJIEBOAOB B Pa3BUTHH METOANYECKOI 1 paborta, TecT,
OXKHPEHUS ['amaxTo3a: yueOHOI pedepart.
OHMOJIOrHYECKOE 3HAUCHHE; JIUTEPaTyphI;
XHMH3M IIpeBpaIeHnit - IIOATOTOBKA K
raJIaKTO3bI B TIIIOKO3Y. KOHTPOJIBbHOH
Buoxumuyeckue acneKTsl paborte;
raJIakKTO3EMHH. XuMusm TECTHPOBAHHIO;
mporeccoB oOMeHa (PyKTO3bL. - pedepar.

Hroro no pazneny

6. JInnuaet




ITogroroBka n

odopmireHue
oT4eTa 1o
1a00paTOpHOH
pabore:
- «OMyIBTHPOBAHH
6.1 ®usnonoruyeckass poib Y p
€ JKupay;
JTUIHIOB. XapakTepucThKa . 3amuTa
DepMeHTaTH BHBIN
JIMIHIHOTO COCTaBa MHIIM H 11a60paTOPHBIX
norpeOHOCTH B nunuaax. Pois PHAPOIHS HKHPa; a0oT.
b ) 421 | 8/4U - CaMOCTOSITEIILHOE p ’ IK-5, OIIK-2
JIMITHIHOTO MTUTaHHS. KOHTPOJIbHAS
U3y4YCHUE
OcobeHHOCTH TIPOIyKTOB . pabora, Tecr,
METOJUIECKON U
NepeBapuBaHus U BCACHIBAHUS . pedepar.
y4eOHOI
R13701070 ():
JIUTEPaTyphI;
- TIOATOTOBKA K
KOHTPOJIHOHN
paborte;
TECTUPOBAHUIO;
- pedepar.
HWroro mo pazaeny 421 | 8/41
7. ButamuHBI
IloaroroBka u
odopmiieHue
7.1 Buramunsr KakK bop
oT4eTa 1o
He3aMeHUMBbIE (haKTOPBI .
1a00paTOpHOH
MUTaHUS. Knaccuguxanus. aboTe:
HcTopust OTKPBITHSL. P )
- «Onpenenenue
YKupopacTBoprMBIE BUTAMUHBI
BUTaMHHOB B
(A’ II’ E’ K)'
. OBOII[AX U
MexaHu3M JeHCTBHSI.
¢bpykTax»;«Kagec
[TunieBble HCTOYHHKY. 3ammuTa
TBCHHBIC PCAKIIMU
CyrouHast moTpeOHOCTS. ['Hmo- . 11a60paTOPHBIX
Y aBUTAMUHO3BI Ha BITAMHIHBD, pabor. IK-5, OIIK-2
’ 421 | 12/21 «I]BeTHBIC peaKIuu i ’
TUIEPBUTAMHHO3BI. KOHTpPOJIbHAS
HA WHCYJIHHY;
BomopacTBOprMBbIE BUTAMHHBI, paboTa, TecT,
- CaMOCTOSITEIILHOEC
ounonoruyeckas pOJIb. pedepar.
U3y4YCHUC
Kodepmentabie GpyHKImu .
METOJUIECKON U
BUTaMHUHOB. OcobenHocTn o
yueOHoU
CTPOCHHUS M ydacTHe B OOMEHE
JIUTEPaTyphI;
BEIIECTB  BOJOPACTBOPHUMBIX HOMOTOBKA K
ButamuuoB (B1, B2, B3, B6, KOHH OIBHO
B2, Be, PP, Q). g%m_
AHTUBUTAMUHBIL. P >
TECTUPOBAHUIO;
- pedepar.
HWroro mo pazaeny 421 | 12121

8. T'opMOHBI




8.1 Heiipo-ropmonansHas

perymimsa.  Kitaccnpukanus
TOPMOHOB II0 XHMHYECKOMY
CTPOCHHIO, OHOJIOTMYECKUM
GYHKIMAM W MEXaHU3MY
nepeaayn TOPMOHAJILHOTO
CHUTHaJa B KIICTKY.
MemOpaHHBII u

BHYTPUKJIETOYHBII MEXaHH3MBbI
JIeHCTBUSL TOPMOHOB. CHCTEMBI
TpaHCMEMOpPaHHOTO
npeobpa3zoBaHUs
TOPMOHAJIBHOT'O CUTHaJIA.
[Muknuyeckue HYKICOTHABI WU
JpyTrHe BTOPHYHBIE
IIOCPEIHUKH. Pons
[IPOTEMHKHUHA3 B 00ECIeYeHUU
cnenuduku KJICTOYHOT'O
OTBeTA. XapakTepucTuka
OCHOBHBIX TOPMOHOB
4eJI0BeKa, ydacTHe B OOMEHe
BEIIIECTB, THIIO- u
TUNEePQYHKIMKA SHIOKPUHHBIX
JKelies.

Ponp HWHCYJIMHA u
KOHTPHHCYJIIPHBIX TOPMOHOB B
obecrie4eHn roMeocTasa.
Perymnsiuuns BogHO-CONEBOTO
obmena. Ponb ropmMoHOB B
perynsiiuu oOMeHa Kajblius W
¢docdaros.

41411

0,3

CaMOCTOSITEJIEHOE
H3ydeHue
METOAUYECKON U
yueOHoOU
JIUTEpaTyphl;

- TIOAITOTOBKA K
KOHTPOJIbHOH
pabore;
TECTUPOBAHUIO;

- pedepar

Kontponbshas
paborta, Tecr,
pedepar.

IK-5, OIIK-2

Hroro no pasneny

4/21

0,3

Uroro 3a cemectp

34/81

51/141

19,3

OK3aMCH

HToro nmo aucourimae

34/8

51/1411

19,3

OK3aMCH

I1K-5,0I1K-2




5 Oo0pa3oBaTeibHbIE TEXHOJIOTHH

B npouecce npenogaBaHus AUCHUIIMHBL «BHOXUMUS) NPUMEHSIOTCS TPaAULMOHHAS U
MH(OPMAITMOHHO-KOMMYHUKAIIMOHHAs 00pa30BaTEIbHbBIE TEXHOIOTHH.

Jlexuu mpoxonAaT Kak B UH(GOpMaMOHHOH (hopMe, Te UMEET MECTO MOCIeI0BATEILHOE
M3JIO)KEHHEe MaTepuana B JUCUUIUIMHAPHOM JIOTMKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO
BepOATBHBIMU CPEICTBAMH, TaK M B (hopme JeKInii-0ece bl Win quajora ¢ ayIuTOPUEH, JISKIIHi
C NMPUMEHEHHUEM DJIEMEHTOB «MO3TOBOM aTakW», JEKIMU-KOHCYJbTAalUl, IJ€ TEOPETUYECKUU
MaTepuai 3apaHee BBbIIAETCsl CTYJEHTaM JJI CaMOCTOSTEIbHOTO HM3y4YeHUs, JJIS MOJATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKIHs TPOXOAUT MO TUITY BOTIPOCHI-OTBETHI-AUCKYCCHSL.

IToMrMO 3TOrO B JIEKIIMM MOTYT HCIOJb30BATHCS AJIEMEHTHI IPOOIEMHOIO HU3JI0KEHUS.
[TpoGnemHast JEKIUs HAYUHAETCS C BOMPOCOB, C IOCTAHOBKH IMPOOJIEMBI, KOTOPYIO B XOJe
U3JIOKEHUST MaTepuaiga HeoOXOIMMO pelMTh. Takas JIeKIus MpeacTaBisieT coOoil 3aHsATHE,
Mpernoarampllee WHUIMUPOBAHHOE MPEroJaBaTesieM MPHUBJICYCHUE ayAUTOPHH K PELICHHIO
KPYITHOM Hay4HOH mpoOJeMbl, pacKphlBaeT BO3MOXKHBIE MyTH €€ peIleHHs, IOKa3bIBaeT
TEOPETUYECKYI0O M MPAKTUYECKYI0 3HAYUMOCTh AOCTKeHuU. Ha mpobnemMHON JeKuuu HOBOE
3HaHME BBOJUTCS KaK HEM3BeCTHOE Il oOyuaromuxcs. [lomyduenHas uHpopmaius ycBauBaeTcst
KaK JJMYHOCTHOE OTKPBITHUE €111€ HE U3BECTHOTO AJIs1 ce0s 3HaAHUS.

Jnsa peanuzanuu nHGOPMAITMOHHO-KOMMYHUKAIIMOHHON 00pa30BaTebHON TEXHOJIOTUU
IPOBOJATCS JEKUUU-BU3yaIU3alMU, B XOA€ KOTOPBIX H3JIO)KEHUE TEOPETUUYECKOro Marepuaia
COIIPOBOXKJIa€TCs IIPE3EH TallUEN.

JlexMOHHBIM MaTepuas 3aKperisieTcsl B Xo/e J1a0opaTOpHBIX paboT, B X0 KOTOPBIX
yueOHast paboTa MPOBOAUTCS B BHJIE IPOBEIEHHUS KOHTPOJII KadyecTBa TOTOBBIX OJIOA U
KynuHapHblX wu3genuil. Ha naGopatopHbix paOoTax BBINOJHSIOTCS TIPYIIOBBIE WM
WHIWMBUAyaJIbHBIC 3aJaHus 10 TMpoiacHHOW Teme. IlpoBeneHue mabopaTOpHBIX pPaboT
HEO0OXOJMMO MPEIBAPATh MHCTPYKTAXKEM IO INpaBHJIiaM Oe301acHON paboThl B J1aOOPAaTOPHH.
OCHOBHBIM YCJIOBHEM JIOITyCKa CTYJEHTOB K JIAOOpaTOpPHOI paboTe sBIsieTCcs UX 00s3aTesIbHAs
MOJITOTOBKA K HEll ¢ COCTaBlIeHNEM TeOpeTHUYecKoro BBeAeHus. [1pu nposeneHuu 1abopaTopHbIX
3aHATUN UCHOJIB3YETCS] METOJ] KOHTEKCTHOI'O 00Y4EeHHMsI, KOTOPBIH MO3BOJIIET YCBOUTH MaTepHal
IyTEM BBISBIICHUS CBSA3€H MEXKIy KOHKPETHBIM 3HAaHMEM M ero nmpumeHeHuem. Kpome Ttoro,
11eJIeCO00Pa3HO MCIOIB30BATh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMO0OOYy4YeHUs (MapHyto paboTy)
TpeX BHUJAOB: CTaTW4ecKas Iapa, JMHAMUYecKas I[apa, BapHallMOHHAsl Iapa; COBMeEIIas €€ C
TEXHOJIOTHEH MOIYJIbHOrO OOydeHHs. BBIMOTHUB 3KCIIEpUMEHT, oOydaronuecs GOpMyIupyIOT
0000111eHHBIE BBIBOBI ITO CEPUH OIBITOB, UCTIONB3YS IPHEMbI aHAJIOTHH U CPABHEHHUSL.

CamocrosTensHas pabota o0ydaromuxcs ABJISETCA OJHUM U3 Hanbonee 3((EeKTUBHBIX
CPeACTB pa3BUTUsA NOTpeOHOCTH K Oynymiemy camooOpaszoBanuio. CamocrosiTenbHas padoTa
oOyyaronxcs BKJIO4aeT B cebsi camble pa3HooOpa3Hble (OpMbI y4yeOHOH IeITeTbHOCTH:
BBIIIOJIHEHHUE JIOMAIIHUX 3aJlaHui, 3aBepuieHre o(opMiIeHUs J1JaOOpaTOpHbIX paboT, U3ydeHHE
OCHOBHOI'O U JONOJHUTEIBHOIO MaTepHaa Mo yuyeOHUKaM U MOCOOMSIM, YTEHHE U MpopaboTkKa
Hay4yHOW JMUTepaTypsl B OMOIMOTEKE, HanmKucaHue pedepaToB U KypCcOBBIX paldoOT, MOArOTOBKA K
KOJUIOKBUYMaM, 3a4€TaM, UTOrOBOW aTTeCTal1u.

CamocrosiTensHas paboTa oOydarolmxcsi JOJDKHA OBITh HampaBlieHa Ha 3aKpeIuieHus
TEOPETUYECKOT0 MaTepHuaa, U3I0KEHHOT0 IIpenoiaBareieM, Ha MpopaboTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEJIbHOE M3y4Y€HHE, Ha IMOATOTOBKY K JIAOOPATOPHBIM 3aHSATHUSM, BBIIOJHEHHE
JIOMAalIHUX 3aJaHUi U MOJATOTOBKY K pyOEeXHOMY M 3aKIIOUUTEIbHOMY KOHTpomo. Ilomumo
3TOro, OOydaroluecs MNPEACTABISAIOT PE3YyJIbTaThl CBOEH CaMOCTOSTENBbHON paboThl B BUJE
Mpe3eHTalH.



6 YueOHO-MeTOIHYECKOE 00ecTiedeHHEe CAMOCTOSITeIbHOH PadoThl 00y4aroMXCs
[TpeacraBieno B npuiioxkeHuu 1.

7 OueHoYHbIE CPeACTBA AJIA POBeIeHUs POMEKYTOYHOM aTTecTalun
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(POPMALIMOHHOE o0ecriedeHHe TUCHHIITIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1 Bunkeund, E.I1. OcHoBsl Onoxumun : yaednoe nmocooue / E.I1. 3unkesuu, T.B. Jlo6oBa,
N.A. Epemuna. — Kemeposo : KemI'Y, 2017. — 108 c. — ISBN 979-5-89289-118-8. — Teker :
SNIeKTpOHHBIH /| DaekTpoHHo-OMOaMoTeuHast cuctema «Jlamp»  [caiit]. —  URL:
https://e.lanbook.com/book/103930 (mata oopamerus: 01.09.2020)

2 Tlunuyk, JL.T'. Buoxumus : yuedbnoe mocoodue / JL.I'. IMunuyk, E.I1. 3unkesud, C.b.
I'pununa. — Kemeposo : KemI'VY, 2011. — 364 c. — ISBN 978-5-89289-680-1. — Texkcr :
NEKTPpOHHBIH /[ DiexkTpoHHO-OMOnmoreunas  cuctema  «Jlamp»  [caiit]—  URL:
https://e.lanbook.com/book/4596 (nata obparmienus: 01.09.2020)

0) lonoJiHUTE IBLHAS JIUTEpaTypa:

1 BaxenoBa, .A. OcHOBBI MoOJeKynsapHOU Ouonoruu. Teopus U mpakTHKa ;| yuyeOHOe
nocobue / U.A. baxenosa, T.A. KysuenoBa. — Cankr-IlerepOypr : Jlanp, 2018. — 140 ¢. —
ISBN 978-5-8114-2698-0. — Tekcr : 3ekTpoHHbIA // DIeKTpOHHO-OMOIMOTEUHAsT CHCTEMa
«JIanby [caiit]. — URL.: https://e.lanbook.com/book/99204 (aarta obpamenus: 10.09.2020)

2 buonoruueckas Heopranuueckas xumus. CTpyKTypa U peakiMOHHAas CIIOCOOHOCTh: B 2
4. (komruiekt) / U. Beprunu, I'. I'peit, O. Ctudens, 1. Banentune ; nepesos ¢ anrauiickoro B. B.
Asneesoid, /1. B. CeBacthsiHOBa. — 3-¢ u31. — Mocksa : JlabopaTtopus 3nanuii, 2017. — 1148 c.
— ISBN 978-5-00101-560-4. — TekcT : 31eKTpOHHBIH // DIeKTpOHHO-OMOIMOTeUHAsT CHCTEMa
«Jlanby [caiit]. — URL: https://e.lanbook.com/book/94165 (aarta obpamenus: 10.09.2020)

3 Kpurep, O. B. OcHOBbI OHOTEXHOJOTHYECKON MEepPepadOTKU ChIPbsl PaCTUTEIBHOTO,
KHUBOTHOTO, OMOJIOTHYECKOTO MPOMCXOXKIACHUS U PIOBI | ydeOHOe mocodue : B 2 yactsx / O. B.

Kpurep. — KemepoBo : KemI'V, [6. r.]. — Yacte 1 : buorexnonoruuyeckue crnocoObl
nepepaboOTKU  CBIPbS  KHUBOTHOro mpoucxoxaenuss — 2012, — 104 c¢. — ISBN
978-5-89289-732-7. — TeKcCT : 31MeKTPOHHBIH // DaekTpoHHO-0MOIMOTEYHAs cucTeMa «JIaHb»

[caiiT].— URL.: https://e.lanbook.com/book/4681 (mata obpamenwus: 10.09.2020)
4 HosokmanoBa, A. JI. buoxumus ans texHonoroB B 2 4. Yacte 1. : yueOHUK U

npakTukym s By3oB / A. JI. HoBokmianoBa. — 2-e u3n., ucnp. — Mocksa : M3naTenbcTBo
HOpaiit, 2020. — 211 c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-02151-6. — Teker :
AIIEKTPOHHBII Il 3BC Opaiit [caiiT]. — URL:
https://urait.ru/viewer/biohimiya-dlya-tehnologov-v-2-ch-chast-1-452435#page/173 (mata

obpamenus: 10.09.2020)
5 HosokmanoBa, A. JI. buoxumusi ans texHonorop B 2 4. Yacte 2. | y4eOHHK U

npaktukym s By3oB / A. JI. HoBokmianoBa. — 2-e¢ u3n., ucnp. — Mocksa : M3naTenbcTBo
HOpaiit, 2020. — 302 ¢. — (Bsicmee oopazoBanue). — ISBN 978-5-534-02153-0. — Teker :
AIIEKTPOHHBIH I 3BC FOpaiirt [caiiT]. — URL.:
https://urait.ru/viewer/biohimiya-dlya-tehnologov-v-2-ch-chast-2-452436#page/229 (marta

obpamenus: 10.09.2020)

6 Oxpumenko, O.B. OCHOBbI OMOXUMHUH CEIIbCKOXO03AHCTBEHHON MPOAYKIUU © ydeOHOe
nocobue / O.B. Oxpumenko. — Cankrt-Ilerepoypr : Jlamp, 2016. — 448 c. — ISBN
978-5-8114-2237-1. — TeKcT : 21neKTPOHHBII // DIEKTPOHHO-OMOIMOTEUHAs CHCTEMA


https://e.lanbook.com/book/103930
https://e.lanbook.com/book/4596
https://e.lanbook.com/book/99204
https://e.lanbook.com/book/94165
https://e.lanbook.com/book/4681
https://urait.ru/viewer/biohimiya-dlya-tehnologov-v-2-ch-chast-1-452435#page/173
https://urait.ru/viewer/biohimiya-dlya-tehnologov-v-2-ch-chast-2-452436#page/229

«Jlanpy [caiit].— URL.: https://e.lanbook.com/book/81567 (marta ooparmienus: 10.09.2020)

7 llep6akos, B.I'. bBuoxumus ¥ TOBapoBeJCHHUE MACIMYHOIO ChIpbs : yueOHuk / B.I.
[epb6akos, B.I'. JlobanoB. — 7-¢ u3x., crep. — Cankrt-IlerepOypr : Jlanp, 2016. — 392 ¢. —
ISBN 978-5-8114-2261-6. — Tekcr : anekTpoHHbIH // DieKTpOHHO-OMOIMOTEYHAsT cUCTeMa
«Jlanby [caiit].— URL.: https://e.lanbook.com/book/90049 (marta ooparmienus: 10.09.2020)

8 Hayka u xwu3Hb. - ISSN: 1683-9528 - Tekcr: HenmocpecTBeHHBIN

9 WUsBectuss By3oB. IlmmeBas texnonorms. - ISSN: 0579-3009. - Teker:
HEMOCPEACTBEHHBIN

10 [umesast mpombinuieHHOCTb. - ISSN: 0235-2486.- Tekct : HemocpencTBEHHBIH

B) MeroanyecKue yKazaHus:

1 3aiiuesa, T.H. buoxumus: Metoguyeckue yka3aHus K J1a0OpaTOpHOMY MPAKTUKYMY /
T.H. 3aitnesa, H.W. bapeimnaukoBa. - Marautoropck, 'OY BIIO «MI'TY um. I''1. Hocoay,
2011. - 51 c. — TekcT : HEMOCPEICTBEHHBIH.

r) [Iporpammuoe odecnneuenne u MuTepHeT-pecypcehi:

IIporpammHoe obecnieueHue

HanmenoBanue o
10 No noroBopa Cpok aeicTBUS JIMLIEH3UN
MS Windows 7
Professional (na |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 o1 17.09.2007 OeccpouHO

Professional

CBOOOJIHO pacIpOCTpaHIEMOE

7Zip 1o OeccpouHO
Bpaysep Mozilla |cBoGoaHo pacnpocrpansemoe 0ECCPOYHO
FAR Manager %1386011H0 pacrmpocTpaHsieMoe SeccpoaHo

IIpo¢eccuonanbubie 6a3bl JAHHBIX 1 HHGOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMBbI
HasBanwne kypca CchplIKa

OnexTpoHHas 0a3a nepuoguueckux uzgaHuil East
View Information Services, OO0 «MIBHUC»
HanmonanbHast mHGOpPMaIMOHHO-aHATM THYECKAS
cuctema — Poccumiicknii  ungexc wnayunoro|URL: https:/elibrary.ru/project risc.asp
nutuposanus (PMHII)
[TonckoBas cucrema Axamemust Google (Google
Scholar)
Nudopmanmonnas cucrema - EnuHoe OKHO
JIOCTyTa K HHPOPMAIIMOHHBIM pecypcaM
denepanbHOE  TOCYIAapCTBEHHOE  OHOIKETHOE
YUPEKIEHUE «DenepaabHbIA unctutyt|URL: http://www1.fips.ru/
IPOMBIILICHHON COOCTBEHHOCTH
Poccuiickass  I'ocynmapctBeHHas — OuOnmoTeka.
Karanoru
VYHuBepcuTeTcKass HMHGOpPMAIMOHHAs CHUCTEMa
POCCHUA

https://dlib.eastview.com/

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

https://uisrussia.msu.ru



https://e.lanbook.com/book/81567
https://e.lanbook.com/book/90049
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://uisrussia.msu.ru/

OnexTpoHHbIe pecypcbl Oubmuoreku MITY
uM. .. HocoBa
MexayHapoaHas HAyKOMETpHYeCKast
pedepaTuBHas M HONHOTEKCTOBas Oa3a nanHbIx [http://webofscience.com
HayuHbIX u3ganui «Web of science»
MexnyHaponHas pedepaTuBHas u
MOJIHOTEKCTOBAsl _ CpaBovyHasi 0a3za JTaHHBIX
MexnaynaponHas ~ 0aza  MOJHOTEKCTOBBIX
KypHasoB Springer Journals
MexnyHaponHast pedepaTuBHas u
MONHOTEKCTOBas CIpaBouHas Oasa maHHbIX [Nttps://www.nature.com/siteindex
HAay4HBIX U3gaHuil «Springer Nature»
9 MaTepua/IbHO-TeXHHYECKOE 00ecnedeHue TUCIUTLTHHBI (MOYJIs1)

http://magtu.ru:8085/marcweb2/Default.asp

http://scopus.com

http://link.springer.com/

MartepuaabHO-TEXHUYECKOE 00€eCIIeueHN e JUCIUIINHBI BKIIIOYAET:

VYueOHas aynuTopus I MPOBENEHUS 3aHATHH JEKIIMOHHOTO TUIA: MYJIbTUMEIUIHbIE
CpEICTBa XpaHEHUs, Ilepelauy U NpeicTaBiIeHus yueOHoN HHpopMaun

VYuebHast ayauTopus MU IpPOBENEHUs J1abOpaTOPHBIX paboOT: MYJIbTUMEUIHBIE
CpE€ICTBa XpaHEHUs, Iepelauy U NpeicTaBIeHHs yueOHON HH(pOopMalLiHU.

VYueOHas aynuTOpHs JUIsl IPOBEACHUS TPYIIOBBIX U MHANBUAYAIbHBIX KOHCYIbTALUM,
TEKYIIEro KOHTPOJIS ¥ TPOMEKYTOUHON aTTeCTallUu:

MYyJIbTUMEIUWHBIE CPEACTBA XpaHEHUs, NepeJayd W MPeICTaBICHUA Y4eOHOM
uHpopMaun

[TomenieHust 1js1 caMOCTOSITENIbHOW PabOThl 00Yy4aroIIMXCs: KOMIIBIOTEPHBIE KJIACChl;
YHUTaJIbHBIC 3aJIbI OMOIMOTEKH, TEPCOHANbHBIE KOMITBbIOTEPHI ¢ TakeTom MS Office, Beixomom B
NuTepHeT W ¢ JOCTYIOM B DJIEKTPOHHYI HWH(OPMAaIMOHHO-00pa30oBaTENbHYIO Cpeny
YHHUBEPCUTETA

[Tomemiennss st  XpaHEHUS U TNPOPHIIAKTUYECKOTO OOCIY)KUBAaHUS y4eOHOro
000pYyI0BaHUS: CTEIJIAKH JIJIsl XPAaHEHUS YIeOHO-HATJISTHBIX TTOCOOUH U y4eOHO-METO NI eCKOM
TOKVMEHTAITuN.


http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
https://www.nature.com/siteindex

IIpunoxenue 1
Y4eOHO-MeTOAUYECKOE 00ecTiedeHre CAMOCTOSITeIbHOM PadoThI CTY1€HTOB

[To pgucnumummHe «buoXWMusS» NpPEIyCMOTpEHA ayquTOpHAsT ©  BHEAYyJAUTOPHAS
caMOCTOsATENIbHAs pad0Ta 00yJarOTXCS.

AynuTopHasi caMOCTOsiTeNIbHasE pabora oOyd4aroIuMxcs Ha JabOpaTOPHBIX 3aHSTUSIX
OCYIIECTBJISIETCS IO/l KOHTPOJIEM IPEToIaBaTelis B BUE HATMCAHUS BBIBOJOB U TEOPETHUECKHIX
00OCHOBaHUH TI0 TIPOBEICHHBIM OIBITAM.

BHeayautopHas camocTosiTelbHas paboTa 00ydarommxcss OCYIIECTBISETCS B BHIE
W3YYCHUS JIUTEPATYPHI 0 COOTBETCTBYIOIIEMY pa3/eily ¢ TpopabOTKOM MaTepralia; BHITOHEHHS
JOMANTHUX 33JJaHUI U TOJTOTOBKH K KOHTPOJIO.

IlepeyeHb BUAOB KOHTPOJIBHBIX 32/1aHUI

Tekymuii KOHTPOJIb:

- YCTHBIM U MUCbMEHHBIN OMPOC;

- 1ab0paTOpHBIE 3aHATHE;

- coo01IeHuEe, TOKIIal, 3al1Ta peepaTos;

- TECTOBBIE 3aJJaHU.

IIpoMeKyTOUHBII KOHTPOJIb:

- KOHTPOJIbHBIE BOIIPOCHI U TECTHI K 3aUETYy.

VYCTHBIN OIpOC MPOBOJAUTCS HAa ayAUTOPHBIX 3aHATUAX B (popme orpoca Ha CEMHUHAPCKUX U
71a00paTOPHBIX 3aHATUAX, JTEKLHUAX.

[TucbMeHHBIN OMPOC IPOBOAUTCS B BUJIE CAMOCTOSITENIBHOM pabOThI [0 OTJEIbHBIM TeMam
Kypca, KOHTPOJIbHOI paOoThI.

YCTHBII W NHUCBMEHHBIM  ONpOCHl  MpEANoJiaraloT OTBEThl  OOydYarolmmxcs Ha
COOTBETCTBYIOILME BOIIPOCHI 110 U3YYEHHBIM TEMaM.

Ilepeyennb 1abopaTropHbIX padoT:

JlabopaTopHast pabora Nel «Texnuka Oe30macHOCTH MpU padboTe B OMOXUMHUUYECKON
nabopaTopuun»,

JlabopaTopHass pabora Ne2 «OOopymoBaHue, TOCyJa M PEAKTUBBl OHOXUMUYECKON
naboparopun»;

JlaGopartopHas pabota Ne3 «L{BeTHbIE peakiy Ha OEIKH U aMHHOKHUCIIOTHI»;

JlabopartopHas pabota Ned «PacTBOpHMOCTH OETKOBY;

JlaGopaTopHas pabora Ne5 «JleHaTyparus OEIKOB»

JlabopartopHas pa6ora Ne6 «OmnpezneneHue H303JIEKTPUUECKON TOUKH Ka3eHHay;

JlabGopaTopHas pabora Ne7 «['MIpoJii3 HYKJICOMPOTEHIOB APOXIKEH ),

JlaGoparopHas padora Ne§ «Omnpenenenne AT® B npoxxkax»;

JlabopaTtopnas pabora Ne9 «KauecTBeHHbBIE PEaKIIUU HA YTIIEBOABI;

JlaGoparopHas pabora Nel0 «DMynabrupoBaHue xxupar»;

JlabopartopHas pa6ota Nell «DepMeHTATUBHBIN THAPOIHU3 KHUPaAY,

JlabopatopHas pabota Nel2 «KauecTBeHHBIE peaKIIMi HA BUTAMUHBDY;

JlabopartopHas pabora Nel3 «OmnpeneneHre BUTAMUHOB B OBOIIAX M (PPYKTAX»;

JlaGoparopHas pa6ora Nel4 «LIBeTHbIe peakiuu Ha UHCYJIUHY;

IIpumepHbIi IEpeYeHb TECTOBBLIX BONIPOCOB

Heo0xoaumMo OTMETUTH MTPaBUIBHBIA OTBET (OTBETHI), 00BOS €T0 MOJTHOCTHIO.

no Teme: «AMHHOKHMCI0TBI. CrTpoenme, (U3HKO-XUMHMYECKHE  CBOICTBA,
KJIacCH(PUKALMU
1. OTMeThTE IPOTENHOI€HHBIE AMUH OKH CIIOTHI:

a) TpunropaH



0) amaHuH

B) COJIOHWH

r)

2. Kakue a1ieMeHTBI BXOJIST B COCTaB aMUHOKHCIIOT:

a) yriaepos

6) docop

B) cepa

T') KUCJIOPOT

3. Kakue rpynmbl BXOAST B COCTaB 0O0IIEH 4acTh aMUHOKHUCIIOT

a) —CH3

6) — CH,OH
B) — COOH
r)— NH

4. Vxaxwure, Kakol xapakrep umeer rpymmna —NH>
a) KUCJIbII

0) OCHOBHOM

B) HEUTpaJIbHBIH

r) aM(pOTEepHbII

1o teme: «KCTpyKTypHasi opranu3anus 0eJIKoB, CBOICTBa, 0MoJI0rH4YecKkHe PYHKIHHN U
NpUMEHEeHHue»

1. Kak naspiBaercs cBsa3b —CO-NH-:

a) BOJOpOAHAas

0) cioxHOd pUpHas

B) MENTUIHAS

r) mpocTas dpupHas

2. Pa3Hble ypOBHH OpraHM3anuy OEJIKOB CTaOMIN3HPOBAHBI ONPEEICHHBIMU THITAMHU
csizeil. [lonbepure Kk KaXka0My MIPOHYMEPOBAHHOMY THUITY CBSI3U OYKBEHHBIH OTBET:

1.KoBasneHTHBIE CBSI3U MEXY
KapOOKCUIIbHBIMU 1 aMHUHOTPYTIIIAMH
pavKaioB AMHUHOKH CIIOT.

2.CBs3b MEXY 0- aMUHO- U
0.-KapOOKCHU-TPYNITUPOBKaMHU
aAMHHOKHCJIOT.

3.CBs13p MEXy paguKantaMu
LIUCTEHHA.

4.BogopoHbI€ CBSI3U MEXIY
HEeNTHIHBIMU I'PYIIHPOBKAMHU.

5.BonopoaHbie CBS3U MEXKIY
pajivKajJaMy aMMHOKH CJIOT.

6.'mapodoOHbBIEC B3aMO1€H CTBHS
pajivKagoB AMUHOKH CJIOT.

BykBeHHbIe BapHAHTHI OTBETA:
A — IlepBuuHas CTpyKTypa
b — BropuuHas cTpykTypa
B — TpetuuHas ctpykTypa

3.KakoBa 0cOOEHHOCTb KHUCIBIX OEIKOB?
a) mpeobJiaganue JUKapOOHOBBIX KHCIOT



0) paBHOE COOTHOLIEHNE MOHOAMHHOIUKAPOOHOBBIX U
MOHOaMHUHOMOHOKapOOHOBBIX KHCIIOT

B) npeo0JaiaHye TMaMUHOMOHOKapOOHOBBIX KUCIIOT

r) 60K COCTOUT U3 MOHOAMUHO U MOHOKApOOHOBBIX KUCIIOT

4. OOpatumas AeHaTypaius OejaKa IPOUCXOIUT TIPH:
a) JUTMTEIHHOM HarpeBaHUHU;

0) IEHCTBUY CUIIBHBIX KUCIIOT;

B) KPaTKOBPEMEHHOM BO3/ICHCTBUH CITAPTA;

r) 100aBJICHUHU COJICH TSXKEIbIX METaJIOB.

no teme: «CTpoenne, PU3NKO-XUMHUYECKHE CBOICTBA M (PYHKIHHM HYKJIEHHOBBIX
KHCJI0T»

1. Oynkunu JHK:

a) XpaHeHHe reHeTHY ecKoi HH(pOopMaIHH;

0) nepenaya reHeTHYECKOi HH(POPMALIUU IO HACIECTBY JJOUEPHUM KIIETKAM;

B) MaTpuua st cuateza PHK;

I') y4aCTHE B OKUCIHUTEILHBIX PEAKIIHSIX.

2. B monexyne JIHK He conepxurcs:

a) aJICHUH;

0) TUMUH;

B) ypalui;

I') TyaHUH;

1) U TO3H1H;

€) Je30Kcuprbo3a.

3. IIpocTpaHCTBEHHOE COOTBETCTBUE a30TUCTHIX OCHOBAHUIAPYT APYTY B MOJIEKYJaxX
HYKJIEMHOBBIX KHCJIOT OCYIIECTBIISICTCS 1O IPUHIIUITY:

a) KOOIIEpaTUBHOCTH;

0) KOMILJIIEMEHTapHOCTH;

B) KOIIJIAHAPHOCTH.

4. HacneacTBeHHast HHQOpMaIMsl, 3aIMcaHHas B BUE T€HETUYECKOr 0 KOJla, XpaHUTCS B:

a) mousiekyie p-PHK;

0) monekyise u-PHK;

B) mosekyie JJHK;

r) Mmosiekyse T-PHK;

1) pubocome.

no teme: «IIpoueccyl TMCCUMMUISAMU U CHHTe3a 0ekoB. O0OMeH azoTa»

no teme: «@epmenTtbl. CTpoenune, cnennpuIHOCTh, PU3MKO-XMMHYECKHE CBOICTBA,
byHkuun»

1. DepMEeHTHI ATO:

a) BEIlleCTBa, KOTOPBIE UCIIOIb3YIOTCS B XOJ1€ PEAKIINH;

0) BellecTBa, KOTOPBIE B XOJI€ pEaKUU MPETEpIIeBatoT U3MEHEHUS, HO 110 €€ 3aBepIICHUN
BO3BPAILAIOTCS B UCXOAHOE COCTOSTHUE;

B) O€JIKOBBIE KaTaau3aTOpPhL;

I') BEIIEeCTBA, KOTOPbIE 00pa3yr0T KOMIUIEKC ¢ CYOCTPAaTOM U pa3pyIIAlOTCs B XO€ PEaKIInu;

1) BEIIECTBA, YCKOPSIOIINE XUMUYECKYIO PEaKIIHIO.

2. Xummuueckoe mpeBpalieHre cyocrpara ooecrneqynBaeTcs:
a) aJNIOCTEPUYECKUM LIEHTPOM;

0) perysITOpHBIM IICHTPOM;

B) a/ICOPOLIMOHHBIM LIEHTPOM;



F) KaTAJIUTUICCKUM OECHTPOM.

3. Ilpocretnyeckas rpymnmna (pepmMeHTOB — 3TO:

a) MECTO MPUCOETUHEHUs CyOCTpaTa;

0) LIGHTp peryJsiiuu

B) yyacTok (pepMeHTa, 00ecCIeurnBaronuil prucoeauueHre 3 PeKTopos;
') MECTO IIPUCOENUHEHUS KohaKTopa.

4.Kaxoii (pepMeHT OCyLIECTBISET THIPOIUTUYECKUIN pacnaj qucaxapuaa?
a) Mmasa;

0) ammasa;

B) JIaKTa3a;

I') MenTUIa3a.

no Teme: «O01ee MOHATHE 00 00MeHe BellleCTB M FHEPIUU B OPraHu3Me»

no teme: «CTpoenne, PU3NKO-XuMHUYECKHE CBOMCTBA M (DYHKUIHMH YIJI€BOI0B)
1. K 0CHOBHBIM CBOMCTBaM yIJiIEBOAOB OTHOCATCS:

a) yriaeBoJibl MHOTOaTOMHBIE CIIUPTHI;

0) HanM4Ke Hepa3BETBICHHOM IIEMH aTOMOB yIJIEpOAa;

B) MOJIMMEPHI;

r) cootBeTcTBYIOT hopmyiae (CH20) n.

2. [Tonucaxapuabl, COCCTOALIME U3 MOHOCAXaPHUIHBIX €AMHUIL OJTHOTO THIIA,
Ha3bIBAIOTCS ToMornonrcaxapuaamu. [Ipumepom romomnonucaxapua sBiIseTcs:

a) TJIMKOIIPOTEHUH;

0) Kpaxma;

B) TJIFOKO3aMUH;

I') TJIFOKAaroH.

3. MoHocaxapa 1o CTpyKType MOTYT OBITh JTMHEHHBIMU M IUKJINYeCKUMH. K
[UKITMYECKUM OTHOCSTCS:

a) ppykTo3a;

0) ne3okcupno03a;

B) JIAKTO34;

') MaJIbTO3a.

no Teme: «@epMeHTATUBHBIE TPEBPAIIEHNS YIJI€BOT0B)»
1. B unkne Kpebca obpasyercs:

a) 3 HAL, 1 ®Al, 1 AT,

0) 3 AT®, 3HA/THy;

B) 3 HA/IH2, 1®AIH,, 1 T'TO;

r) 12 AT®, 3 HAJL, 2 ®A.

2. LITK umeer sHEpPreTMuecKoe 3Ha4eHUe, MOTOMY, YTO ITPUBOIMT:
a) K 00pa3oBaHUIO BOJIBI;

0) Beiaenenuro COy;

B) 00pa30BaHUIO CYOCTPATOB JJIS ABIXaTEILHOM LIETIN;

r) 00pa30BaHHUIO META0OIUTOB JJIsi CHHTE3a HOBBIX BEIIIECTB.

3. Ilponecc riaukonan3a MpoTeKaeT B:
a) UTONJIa3Me KJICTKH;
0) MUTOXOHAPUSAX KIIETKH;



B) DHJIOMJIACMATUYECKOM PETUKYIYME;
') MEXKJIETOYHOM MPOCTPAHCTBE.

4. PerynstopoM yrieBogHoro oOMeHa B OpraHu3Me sIBJISIeTCS] TOPMOH,
BbIPa0aThIBAEMBIN KJIETKAMH MODKETYA0UYHOM JKeJIe3bl, KOTOPBIN Ha3bIBACTCS:

a) TII00YJINH;

0) KodenH;

B) UHCYJINH;

I') IPOTEHH.

no teme: «Knaccnukanus, crpoenne 1 pyHKIUM JTUITHI0BY»
1. K He3aMeHUMBIM KUPHBIM KHCIIOTAM OTHOCSATCS:

a) MacisHas U MaJbMUTUHOBAS,

0) MaJTbMUTHHOBAS U OJICUHOBAS;

B) JIMHOJIEBAs U JIMHOJICHOBAsI;

I') TMHOJICHOBAs U CT€apHHOBA.

2. Mornekyna )Kupa COCTOUT U3 KUPHBIX KHCIIOT U 3TOr0 MHOT0aTOMHOT'O CITHPTA!
a) YTHJICHTJINKOJb;

0) copOur;

B) C(OMHTO3UH;

I') TJIULEPHUH.

mo TeMe: «O0OMeH JIHITHIOBY»

1. OCHOBHBIM HCXOJIHBIM BEIIECTBOM, U3 KOTOPOT'O OCYIIECTBISETCS CHHTES JKUPHBIX
KHCIIOT B OpraHU3Me, SIBJISICTCS:

a) IJII0K03a;

0) MOYEBHHA,;

B) TJIMIINH;

') TYaHUH.

2. CuHTE3 XKUPHBIX KUCIOT OCYIIECTBIISIETCS B!
a) IIUTOIJIa3M€ KJICTKH;

0) MUTOXOHAPUSAX KIETKH;

B) JIM30COMAaX KJIETKH;

I') MEXKJIETOUHOM IIPOCTPAHCTBE.

no teMe: « BUTaMuHBI»

1. K >xupopacTBOpUMBIM BUTAMHUHAM OTHOCSITCSI:
a)A,B,C, [;

0)A, /I, E, K;

B) PP, H, B, Bc;

r)C,P, K, E.

2. K BomopacTBOpUMBIM BUTAMHHAM OTHOCSITCA:
a) PP, H, Bg;

0)A,B,C, J;

B)C, P, K, E;

r) B1, B2, B1o.

3. buonornyeckoe 3Ha4Y€HNE BUTAMHUHOB 3aKJIFOYAETCS B TOM, UTO OHHU;
a) SBISAIOTCS UCTOYHUKOM SHEPruu;
0) BXOAST B COCTaB TOPMOHOB;



B) SIBJIAIOTCS] CTPYKTYPHBIMU KOMIIOHEHTaMU KJIETOK;
T') BXOJSAT B COCTaB 0€IKOB COSAMHUTEbHON TKAHMU;
J) BXOHAT B cOCTaB (PEpMEHTOB B BUI€ KOPEPMEHTOB.

no teme: «I'OpMOHBI»
1. BeiOepute cBOIICTBa TOPMOHOB, OTIMYAIOIINE UX OT APYTUX OUOIOTUYECKUX

PErYJISITOPOB:

a) ICMCTBYIOT IIPH OYE€Hb HU3KUX KOHI[CHTPALIUSX;

0) neficTBYIOT uepe3 crenupuuecKrue peryasTopsl;

B) MIOCTYMAOT B KJIICTKA-MHUIIICHH U3 KPOBH;

T') CEKPETUPYIOTCS CIICIUATN3HPOBBIHHBIMY YHIOKPUHHBIMH KJIETKAMU;
1) 00JIaJTaf0T OTHOCUTEIHHOM CTaOHUILHOCTHIO.

2.

K TOpMOHaM 0OeKOBOIH IpUpoaAbl OTHOCATCA:

a) MPOreCTEePOH;
0) aapeHauH;
B) TJIIOKAaroH;

I') UHCYJIMH.

3.

OHpe,Z[CJ'II/ITe, B Y€M 3aKJIIOUYAETCS BO3ACHCTBUE ropMoOHa Ha OpraHu3M:

a) U3MEHEHUE aKTUBHOCTU (E€PMEHTA;

0) U3MEHEeHHe TPOHUIIAEMOCTH MEMOPaH KJIETOK;

B) aKTHBALUs CUHTE3a (DEpPMEHTOB;

r) pacnajg (epMEHTOB;

J1) aKTUBalMsI B3auMoJieiicTBuUs (pepMeHTa U cyOcTpara.

IIpumepsl BONIPOCOB (PPOHTAIBHOIO ONPOCA M0 TeMe KAMMHOKHCJIOTHI U 0eJIKI»

1. Haiite onpenenenue tepMuny «benkn»

2. Kaxkue smeMeHTHI BXOIST B cocTaB Oenka?

3. Kaxoii 3ieMeHT urpaet riiaBHyro poJjb B Oenkax?

4, Kakue aMuHOKHCIIOTHI BXOASIT B COCTaB OEIKOB?

S. Kaxune aMHHOKHUCIIOTBI HAa3bIBAIOTCS TPOTEMHOT €HHBIMU ?

6. Kak Bausier kucnas cpea Ha MOHU3aLHUI0 aMUHOKHU CIIOT?

7. Kak Bausier menodHas cpefa Ha MOHU3aIU0 aMUHOKHCIIOT?

8. Hanummre o6uryto GopMyiny aMUHOKHCIIOT, yKaXUTE Ha3BaHUs TPYIII.

9. UeMm onpenensroTcs XapakTepHble CBOMCTBA AMUHOKHUCIIOT?

10. Ot 4ero 3aBUCHT paCTBOPUMOCTb aMHUHOKHCIIOT B BOJE?

11. Kaxk knaccnuunpyrorcst aMMHOKHCIIOTHI 110 CTPYKTYpe pajaukana?

12. Kak knaccuunupyrorcss aMUHOKHCIIOTHI IO OMOJIOTHYECKOMY 3HAYEHHUIO TS
opranuzma?

13. HasoBute He3aMeHUMblE aMUHOKHU CIIOTHI.

14. Hanummre peakunu, noaTsepkaaone aMmpoTepHble CBOWCTBA aMUHOKHCIIOT.

15. [Touemy HEeKOTOpBIE TPOTENHOTOEHHBIE AMUHOKHCIIOTHI HAa3bIBAIOTCS
HE3aMEHUMbIMU ?

16. HazoBute MeTobl onpenesieHus M.M. O€JIKOB.

17. HazoBure cepocoaepxaiiyie aMuHOKUCIIOTBI.

18. HazoBure apomMaTHuecKne aMUHOKHCIIOTHI.

19. HazoBuTe nuaMnHOMOHOKapOOH OBbl€ AMUHOKHCIIOTHI.

20. HazoBuTe MOHOAMHUHOINKAPOOH OBbIE AaMUHOKHUCIIOTHI.

21. Kakrie aMUHOKHUCIIOTHI Ha3bIBAIOT aJIu(aTHUECKUMHU?



22. [Touemy HEeKOTOpbIE MPOTEMHOTOCHHBIE AMHHOKUCJIOTHI HA3bIBAIOTCS
3aMEHUMBIMHU?

23. Benku sBISAIOTCSA:  TOJIMMEpaMU, MOJUIEIITHIAMH, TTOJIMHEKICOTHIAMH,
nunenTuaaMu?

24. Hanwummre peakiuio o0pa3oBaHus NENTUIHOW CBSA3U?

25. Hanummre peakunio o0pa3oBaHus NENTHIHOW CBSI3U, €CITH OJHA U3 AMUHOKHCIIOT
MPOJIUH?

26. Kakoe KOIu4ecTBO aMHUHOKHCJIOT BXOIMT B COCTaB OelKa: JSCITKH, COTHH,
TBICSTYH, JCCATKU THICAY?

217. Kakue cBs31, 1 MeXly KaKUMU TpynnaMu GOpMHUPYIOT IEPBUYHYIO CTPYKTYPY
Oenka?

28. Kakwue cBsi3u, 1 MeX1y KaKUMH TpyIIamMu GOpMHPYIOT BTOPHUHYIO CTPYKTYpPY
Oenka?

29. KakoBa cTpykrypa ¢pudpuispHbIx OeIKoB?

30. KakoBa cTpykTypa rio0yasipHbIX 0eTKoB?

31. Kakue cBs31, 1 MeXly KaKUMU TpynnaMu GOpMUPYIOT TPETUYHYIO CTPYKTYPY
Oenka?

32. Kakwue cBsi3u npuaaroT MojekyJie 0eiaka cBoicTBa KOH()OPMaLlMOHHON
TaOUITEHOCTH?

33. Kaxkue cBs3u mpuaaroT MoJieKyJsie Oelika CBOWCTBa CTaOUIILHOCTH?

34. Kakwue cBsi3u, 1 MKy KAKUMU TpynnaMu GOpMUPYIOT YETBEPTUUHYIO CTPYKTYPY
oenka?

35. B kakux enuHUIIAX U3MEPSIETCS MOJIEKYJIsIpHAs Macca OeIKoB?

36. OT yero 3aBUCUT CyMMapHbIi 3apsii OEIKOBON MOJIEKYIbI?

37. Hanmummre peakuuu, B pe3ynbTaTe KOTOPBIX MOJIEKYIIa OesKa nmpuodperaer 3apsia?

38. Kak cBsi3aH0 Hamuume 3apsga y MOJICKYJIbl OeJiKa C €ro pacCTBOPUMOCThIO?

39. HazoBute rpymnmnsl 6€1K0B pa3inyaromuecs no pacTBOpUMocTu?

40. JlaiiTe onpeneneHne TEPMUHY «H303JIEKTpUYECKast TOUKa OesKay.

41. Ot uero 3aBucut HaxoxaeHue DT Oenka B KuciI0l UM 1menounoi odmactu pH?

42. DT kakux OETKOB HAXOIUTCS B KUCIION cpenie?

43. NOT kakux OETKOB HAXOAUTCS B MICTIOYHON cpene?

44, Kakwue nporieccsl 00ecreqnBarOT yCTOMYUBOCTE 0EITKOBBIX PAaCTBOPOB?

45. Haiite onpenenenue tepmuny «JIEHATYPALI S ».

46. KakoBa kimaccudukanus AeHaTypHpYOIUX (HaKTOPOB OEITKOB?

47. Kak BimsieT neHarypaius Ha OMOJOTHYECKYI0 aKTHBHOCTh OEJIKOB?

48. UeMm oTimyaercs AeHATypalus OT pa3pyleHus Oenka?

49, Hatite onpenenenue repmuny « PEHATHUBAILIU S».

50. Kakwue mporiecchl MpoucXOAsT B KJIIETKaX PACTCHHUI U )KHBOTHBIX TPH JICHCTBUH Ha
HUX JICHaTypUPYIOIIUX (aKTOpOB?

51. [lepeuncnure OCHOBHBIE (PYHKITUU OEIKOB?

52. Kakue 6enxu nmepeHocst BemecTBa yepe3 meMOpanbsl? [IpuBeante mpuMepsl.

53. CoxkpartutenbHas QyHKIHS O€ITKOB (Ha TPUMEPE COKPAIICHHS MBIIIEYHBIX
KJIETOK).

54. [Tnactuueckas GyHkMs OEITKOB.

55. Kaxkue 6enku BBIMOTHSIOT 3aIUTHYIO (PYHKITUIO B OPraHU3MeE YeIOBeKa?

56. JleiicTBre O€JIKOB PeLenTOpoB (Ha IpUMepe epeaadyn HEpBHBIX UMITYJIbCOB B
KJICTKU MBIIIIIT).

57. Kakue QpyHKIIUY BBITOTHSIIOT OCTIKU THCTOHBI?

58. UeM OTIMYAIOTCS MPOCTHIE OETKU OT CIOKHBIX OEIKOB?

59. Karanutnaeckas QyHKIus 6€IKoB.

60. Jatite onpenenenue rpymnmnam 6eaxoB « XPOMOITPOTENIbI» u

«'JIMKOITPOTENABI».



61. Haiite onpenenenue rpymnmnam 6eakoB « METAJIJIOITPOTEUIbBI» u
«JIUTIOITPOTEU I bI».

62. Haiite onpenenenue rpymmnam 6enkoB «DOCDOITPOTENUABI» n
«HYKJIEOITPOTEU b ».

63. JlaiiTe XapaKTepUCTUKY OCJIKY aKTUHY.

64. JlaliTe XapaKTepUCTUKY OCJIKY MHO3HHY.

65. JlaiiTe XxapakTepucTUKy OelKy KOJIJIareHy.

66. [IpouTuTe menTUABL:

NH.-Ala-Trp-Tyr-Asp-Val-COOH
HOOC- Ala-Met-Gly-Pro-Cys-NH>»

67. Pa3znenurte Ha nBE TPyNIBI 3aMEHUMEBIC U HE3aMEHUMBIC aMUHOKHU CIIOTHI: TJIHIIHH,
BaJIMH, [IUCTCHH, METHOHUH, ()eHUIAJJAHUH, TIPOJIMH, CEPUH, JIN3HH.
68. [TpouyTuTe MENTHIBL:

HOOC-Arg-His-Phe-lle-Leu-NH;
NH2-Arg-Ser-Leu-Val-Met- COOH

69. Pasznmenure Ha nBe rpynmbl anudaTHYecKue W apOMATHYECKHE aMUHOKH CIIOTHI:
aJIaHWH, JICHIMH, TpUNTO(daH, IIUCTeUH, (peHUIaTaHuH, THPO3HUH.
70. Paznenure Ha nBe rpynimbl O€IKU: TI00YIIsApHbIE U PUOPUIUISIPHBIE: aKTHH,

MHUOTJIO0MH, MHO3UH, UMMYHOTTIOOYJIMH, Ka3€HH, KOJJIareH, OBaJIbOYMUH, THCTOH.
IIpumepsl BONPOCOoB GPOHTATIBHOTO OMPOCA MO TeMe «YTJIIeBOAbI»

1. Knaccuduxamus yrieBoaoB. YTIEBOIbI pACTEHHI U )KUBOTHBIX OPraHU3MOB.

2. Kakue MOHOCaxapuIpl-T€KCO3bl U UX INPOU3BOJHBIE BCTPEYAIOTCS B OpPraHu3Max, H
KaKOBBI UX cBoicTBa? UTO Takoe MEHTO3bI?

3. Kakue aucaxapuasl BCTpEYarOTCs B pAaCTEHUSAX, U KAKOBBI UX CBOWCTBA?

4. CtpoeHue, CBOICTBA, OMOJIOTHYECKOE U MUIIEBOE 3HAUCHHE KpaxMala, TIIMKOTeHa.

5. CtpoeHue 1 UCTOJIb30BAHUE B MU IIEBOU MPOMBIIIJIEHHOCTH MIEKTUHOBBIX BEIIECTB.

6. CBeroBas 1 TEMHOBAas cTaguu (POTOCUHTE3A.

7. @epMEeHTaTUBHBIC IIPEBPAIlCHUs MOHOCAaXapuAOB B pacTeHHsIX. UYTo Takoe
HYKJIEOTHIHbIE IPOU3BOHBIE CaXapoB?

8. Kakue hepmMeHTHI KaTaqu3uPyIOT THAPOIN3 CaXapo3bl, MAJIbTO3bI, JTaKTO3bl? VICTOUHUKH
3THX (PEPMEHTOB.

9.1yt npeBpalleHus: caxapoB B KJIETKaxX )KUBOTHBIX OPraHU3MOB?

10. OcHoBHBIE NMyTH (EpPMEHTATUBHOIO pacrnajza Kpaxmana. Poinb amuina3z B NuIEBON
MIPOMBIIUIEHHOCTH.

11. buocunTe3 caxapo3bl U Kpaxmadia.

IIpumepsl BOonpocoB GpOoHTATBHOTO onpoca 1o Teme « HykjienHOBbIE KHCJIOTHD)

JlaliTe onpenesieHne HyKJIEHHOBBIM KU CIOTAM.

Uro co0oit mpeacTaBiIsioT HYKJICHHOBBIC KUCIOTHI IO XUMUYECKON TIPHPOJIE.
HazoBuTe MOHOMEpHI HYKJIEHHOBBIX KHCJIOT.

N3 kakuX COCTaBHBIX 4aCTEM COCTOSAT MOHOMEPHI HYKJIEMHOBBIX KUCIIOT.
YeM OTIMYAOTCS HYKJIEO3UIbl U HYKJICOTUBI.

Azotucteie OCHOBaHMs, Bxoasmme B cocras JJHK.

Azotucteie ocHOBaHMs, Bxogsaume B coctaB PHK.

IlyprHOBBIE a30THUCTHIE OCHOBAHMSL.

NG wWN PR



9. HI/IpI/IMI/II[I/IHOBI)Ie a30TUCTBIC OCHOBAHMA.

10. VYrineBoanas yacth, B cocraBe JJHK u PHK.

11. Oynkunu 1 Buabl JJHK.

12. Bunet u pynxun PHK.

13. [Tepsuunas crpykrypa JJHK u PHK. Paznmuuus, qymaa, uHGopmManimoHHbIe
YUYaCTKH.

14. Bropuunas crpykrypa JJTHK.

15. Tpernunas u nocnegytomue ctpyktypsl JJHK.

16. Bropuunas crpykrypa PHK.

17. Tpernunas crpykrypa PHK.

18. [IpyHIMIT KOMIIEMEHTAPHOCTH IIPH Nepeaayue TeHeTHUYecKoi HH(opMaIuu.

19. ®doconnspupHast cBsI3b B HyKJIEHHOBBIX KHCIOTaX.

20. [IpaBuna Yapradda. @axkTop cnenuGuaHOCTH.

21. HykiieoTuapl He BXOASIIHE B COCTaB HYKJIEHMHOBBIX kucnotr: HAJT", HAJ1®*,

22. Hyxkneotunbl He BXOASIIME B COCTaB HYKJIEMHOBBIX KuciaoT: ®AJ[, DMH.

23. HyxneoTuas! He BXOIAIIME B COCTaB HYKJIEMHOBBIX KUCIOT: COA.

24. HyxneoTuab! He BXOJAIIME B COCTaB HYKJIEUHOBBIX KUCIOT: AT®.

Bonpochl kK KOHTPOJILHOI padoTe

Bapuant 1
1 JlaTh XapaKTepUCTHKY MENTUAHBIM CBSI3sIM B MoJieKyJie Oenka. Hamucats dhopmyny
TPUTIENITH/IA: aCTIApAT UHUI-TTU3HI-TPUIITODaH
2 OnucaTth 00pa30BaHNUE KETOHOBBIX TET U UX OMOJIOTMYECKYIO POIh
3 B yem 3akirodaercs yyacTue HyKJIEMHOBBIX KHCIIOT B CUHTE3€ O€IKOB?
3aoaua 1 B monexyne [IHK Ha 10110 UM THIUIOBBIX HYKIICOTHI0B mpuxoautcs 18%. Onpenenure
MPOLIEHTHOE CO/IEP)KaHUE APYTUX HYKIEOTUI0B, BXOAAIMX B MoJiekyry JTHK.

Bapnanr 2
1 OnucaTth YpOBHU OpraHU3aIMH POCTPAHCTBEHHOMN CTPYKTYphI OEIKOBON MOJIEKYJIbI.
Hatusnas xondopmarus 6enka Knaccudukarus 0eiaxoB, OCHOBaHHAs Ha MPOCTPAHCTBEHHON
(hopme OETKOBBIX MOJICKYIT
2 Onwmcath Kiaccu (PUKAIUIo 1 MHAeKcanuio pepMenToB. [IpuBectr mpumepsl epMEHTOB pa3HbIX
KJIaCCOB
3 OnucaTh pacnaj HyKJIEHMHOBBIX KUCJIOT U JaJbHEHIYI0 CyAb0Y a30TUCTHIX OCHOBAaHHI
3aoaua 1 Yyactok onnou u3 nened JJHK nmeer Takyro HYKIECOTHIHYIO MOCIEA0BATEIbHOCTD:
TrATTHAT AATTIATAILILL. Onpenenute nocieaoBaTeIbHOCTh HYKJICOTUOB BO BTOPOIL I1€TIH.

Bapuanr 3
1 JlaTh XapaKTEepUCTHKY THUIIAM XUMUYECKUX CBs3€il B MOJIeKyJie Oenka
2 OnucaTh CUHTE3 TJIMKOT€HA U3 TITIOKO3BI
3 PackppITh Ha KOHKPETHBIX ITpUMepax MyTH 00pa3oBaHUs 3aMEHUMBIX AMUHOKHCIIOT B
OpraHu3Me.
3aoaua 1 Hauano nenu onHout u3 pakiuii 6enka H3, BeaenenHoro u3 tumyca Obika, IMEET
CIIENYIOUIYI0 aMUHOKHUCIIOTHYIO MociieioBaTebHOCTh: Ana Apr Tpe JIu3. KakoBa Bo3MoxHast
CTpyKTypa HauadbHbIX pparmentoB u-PHK u nByxuenounoit JJTHK?

Bapuant 4

1 JlaTh XapaKTepUCTHKY JUCYJIb(UIHON CBSA3U B MOJIEKyJe OerKa
2 CocTaBUTh CXeMy MeTaboIM3Ma yriieBOI0B.

3 JaTb 0011yI0 XapaKTepUCTUKY CUHTE3Y KUPHBIX KUCIOT



3aoaua 1 Kakoe nu3amMeHeHue MOJICKYJIbI I[HK CHJIbHCC ITOBJIMACT HA CTPOCHHC Oenka: BBIIIAACHUC
OJHOI'O0 HYKJICOTU A U3 TPUILICTA UJIN L CJIOT0 TpI/IHJ'IeTa?

Bapuanr 5
1 HanucaTts popmyiy TeTpamnenTiaa, COCTOSIIEr0 U3 CIEAYIOINX aMUHOKHICIIOT: CEpHH, JIM3UH,
[IIyTaMUHOBAs KUCIO0Ta, (EHUIIATaHNH, U 1aTh €My Ha3BaHUE.
2 Onucath el CTBUE HHTHOUTOPOB U aKTUBATOPOB HAa CKOPOCTh (DePMEHTATUBHBIX PEAKIIHIA.
3 OmnucaTh CHHTE3 MyPUHOBBIX HYKJICOTUIOB U OTMETUTD POJIb aMUHOKHUCIIOT B 3TOM MPOIIECCe.
3aoaua 1
B Tabsmne npuBeaeHo coaepikaHie OCTATKOB HEKOTOPBIX AKHUPHBIX KUCJIOT B Pa3IMYHBIX BUJIAX
pb10. Ilonp3ysick ’TUMU TaHHBIMH, TONIPOOYITE OOBICHUTH N3BECTHBIC BaM U3 JINYHOTO OIIBITA
cBoiicTBa pbl0. Hanmpumep, moyemy cenb/ib U MOMBa OBICTPO MOPTIATCS JaXKe IPH XPAHEHUU B
XOJIOJWIBHUKE U TPUOOpETAIOT crienn(pruyecknil 3amax, B TO )K€ BpeMs Tpecka U MUHTai XOpOIIO
COXPaHSIOTCS.

Tabmuna — ConepxaHue HEKOTOPBIX KUPHBIX KUCJIOT B Pa3JIMYHBIX BUJIAX PHIO

’KupHbie KUCITOTHI O6miee copeprxkanue KUPHBIX KUCIOT (B 1/100r mpoaykTa) B
pa3NIUYHBIX BUAAX PbIO)
MuHTan MoiiBa Cenpan Tpecka
Haceienselie 0,14 3,38 2,63 0,10
MoHOHEHACHIII[EHHbIE 0,16 10,55 5,43 0,08
B Tom guce:

Cig1 (oieHOBAS) 0,08 1,09 2,24 0,05

C221 (3pyKoBas) - 3,76 1,23 0,005
ITonuHenachlLICHHEBIE 0,41 1,67 2,12 0,18

B toMm uncne:

Ci1g2 (nmuHONEBAs) 0,01 0,16 0,12 -

Coos (diiKO3aIieHTaCHOBAS) - 0,58 0,90 0,06

C226 (TOKO3areKcaeHoBast) 0,19 0,67 0,62 0,10

IIpumepnsbie Tembl pedepara

1 AbdpoOHBI pacmaj — OCHOBHOM MyTh KaTa0oJM3Ma TJIIOKO3Bl y UEJIOBEKa.
DU3M0I0rNIECKOE 3HAUECHHUE.

2 AHa»’poOHBIH pacnaj IoKo3bl. buonornueckas poius. D¢ ¢exr [Tactepa.

3 I'mokoHeorenes, 3Ha4YCHUE, PETYIIALUs

4 MobOunu3anus TPUAWITIUIEPOJIOB (JIUTonu3). Perynsims.

5 Butamun Jl(kanpuudepos, aHTHPaXUTHIECKUN ).

6 Buramun E (Toxkodepoi1, aHTHCTEpUIIBHBIN).

7 Butamun B2 (pubo¢naBun, BUTaMuH pocTa )

8 Butamun «F»

9 CaxapHslii 1uader Mepbl NPO(QUIAKTUKY caXxapHOro auadera

Ilenp pedepaTuBHOM pabOTBl — 3aKpeNUTh 3HAHUA, TOJYYCHHbIE Ha JEKIHIX,
MPAKTUYECKUX 3aHATHUSIX, IPH CAMOCTOSATEIHLHOU padoTe.

CrpykTypa pedepaTa: BBeIeHHUE, IUIaH, COAEpXAaTelbHAas YacTh, 3aKIIOYEHHE, CIIHCOK
JUTEPATYPBHIL.

3amaua HammcaHus pedeparta: caMoOCTOsATeNbHas padoTa CTYAEHTOB HAamNpaBlieHa Ha
pacimupeHnue, yriayOJeHue W yCBOeHHe Kypca «TeXHOXMMHUYECKHA KOHTPOIb MPOAYKIIHH
obmiectBeHHOro mnuTaHus». CTYIEHTHl NPHOOPETAIOT HABBIKM MPUMEHEHHUS TEOPEeTUYECKHX
3HAHUM B MPAKTUYECKOW JEATEIbHOCTH TOBapoBeaa-skcnepra. CaMOCTOSTENbHbIE 3aJaHUs
CIOCOOCTBYIOT Pa3BUTHIO Y CTYJEHTOB HHTEpeca K Hay4YHO-HCCIIeI0BAaTEIbCKOM paboTe.




CtyneHTsl TOIOMpAIOT CcaMOCTOSTENbHO JuTeparypy. [msa pedepara HeoOXoanmmo
nepepaboTath HEe MeHee 8-10 TUTEpaTypHBIX MCTOYHUKOB OCHOBHBIX H JIOTIOJHUTEIBHBIX IO
OJTHOM mpobIeMe.

O06bem paboThl gomkeH ObITh HE MeHee 10-12 mucToB KOMIBIOTEPHOTO TeKcTa. [[aHHyio
paboTy CTYIEHTHI BHIMOJIHSIIOT B TEYEHUE ceMecTpa, OGOPMIIIOT €€ U 3aLUIIAI0T Ha 3aHITHH.

CryneHT goimkeH cBOOOJHO BIaJ€Th MaTEpPUaOM U OTBETUTh HA BOIPOCHI ayAUTOPUU IO
HU3y4aeMou TemMe.

Pedepat opopmiisiercs B me4aTHOM BapuaHTE U CIAETCs MPENOoIaBaTeNIo Mocie JOKIaaa.

KoHTpoJibHBIE BONIPOCHI

1. BnusiHue 57eMEHTOB-OPraHOTEHOB Ha CBOMCTBa OHOTCHHBIX COCIMHEHUH.
buoxumunyeckue GyHKIIMH MaKpO- U MUKPO3JIEMEHTOB.
VYrneBonsl: kiaccupukanus, GyHKIUU U CTPOCHHE.
Jlununer: knaccudukanus, GyHKIUN U cTpoeHue. CTepouIb.
AMUHOKHCIIOTBI: KJIacCupUKaLus, GyHKIUH, CTPOSHUE U CBOMCTBA.
benku: ctpoenue, GpyHKIUU U CBOICTBA.
YpoBHU Opranu3anuu OeIKOBbIX MAaKPOMOJIEKYII.
Henartyparus 6enka u (pakTOpbl €€ BbI3bIBAIOLIHE.
CtpoeHue HyKJIEOTUIOB, UX Ouonorndeckue GyHKIHH.
’KupopacTBopuMbIe BUTAMUHBI, UX OMOIOrHYecKue QyHKIIHH.

10. BonopactBopruMble BUTAMUHBL, UX OMOJIOrH4YeCKre PYHKLUU.

11. Knaccuduxanus u HoMeHKIaTypa (EepMEHTOB.

12 Crpoenue pepmenToB. @epMeHTHI IpocThie U cilokHble. HasHauenue anodepmenTa u
Ko(hepeMeHTa.

13 AxrtuBatopel W HHTUOUTOPBHl (epMeHTOB. KOHKYpeHTHOE ¥ HEKOHKYpPEHTHOE
WHTUOMpOBaHME. AJUIOCTEPHU3M.

14 KoepMeHThI JeTuaporenas, ux CTpykrypa u QyHKIUH.

15 XonecrepuH u ero 6M0aKTUBHbBIE TPOU3BOAHBIE, UX OMOXUMUYECKUE PYHKIUH.

16 OOpaszoBanne CBOOOMHBIX paauKaioB. [lepeKUCHOE OKHCICHHE HEHACHIIEHHBIX
JIMIHI0B KJIETOYHBIX MEMOpAH U IYTH €T0 NPeA0TBpaIlleHUsl. AHTHOKUCHIAHTHI.

17 I'opMOHBI IOJKENYTOYHOM JKEJE3bl, UX CTPOEHUE U OMOJIOTUYECKask POJlb.

18 'opMOHBI U TOBUAHOM JK€JE3bl, UX CTPOEHUE U OMOJIOrnYecKas poiib,

19 I'opMOHBI KOPBI HAIMTOYEYHUKOB, UX CTPOCHUE M OMOJIOrUYeCcKas poJb.

20 JXeHckHe U MYKCKHE MTOJIOBbIE TOPMOHBI, UX CTPOEHUE U OHoIornyeckas poJb.

21 OcobeHHocTH OMOIOrMYECKOro KaTann3a. MexaHusMm JeiicTBus GpepMeHTOB.

22 JlpIxaTenabHas 1elb.

23 I'mukomus, ero OMOJIOrHYeCKOe 3HAUCHHE.

24 I'mroKOHEOoreHes, ero OMOJIOrHYeCcKoe 3HaueHHE.

25 OxucmutensHoe aekapOookuciaupoBanue [IBK. KodepmMeHTsl W BHTaMHHBI,
y4acTBYIOIIME B 3TOM IIpOLIECCE.

26 ukn TpruKkapOOHOBBIX KUCJIOT, €ro OMOJIOrHYeCKOe 3HAUCHHE.

27 KeToHOBBIE TEIa, UX CUHTE3 K OMOJOrHYCCKOE Ha3HAUYCHHE.

28 Kero3 1 npu4urHbI €ro BOSHUKHOBEHHS.

29 CuHTE3 TPHALWITIIMLIEPUIOB.

30 OkucneHnue KUPHBIX KUCIOT.

31 CuHTE3 )KUPHBIX KHCIOT.

32 MexaHu3Mbl peakUud TPaHCAMUHUPOBAHUS M J1€3aMUHHUPOBAHMS aMMHOKHUCIOT.
buonornueckas poib JaHHBIX MPOIIECCOB.

33 buocuHTe3 MOYEBHUHBI €r0 OMOJIOTHYECKOE 3HaYCHHE.

34 buocuHTe3 MypUHOBBIX U TUPUMHIUHOBBIX HYKJICOTUIOB.

35 Crpoenne u cunrte3 JJHK. IlpeacraBnenne o renermyeckom kone. Yuactue JHK B

N~ E



cHHTEe3€e Oenka.

36 Crpoenne u cunte3 matpuunoii PHK Ee yuactue B cunTese Genka.

37 Crpoenne Ttpancnoptbix PHK u ux yudactue B cuHTe3e Oenmka. AKTHBALUS
aMUHOKHCIIOT B XOJI€ CUHTE3€ Oelka.

38 Crpoenue pubOCOM U UX yyacTue B cuHTe3e Oenka. TpaHcisius.

39 MexaHu3M JeldCTBUS TOPMOHOB aMUHOKHMCIOTHOW M OEJIKOBOM MPUPOBI (aapeHaNH,
UHCYJIMH, TJIIOKAaroH).

40 MexaHu3M JEHCTBHSI TOPMOHOB CTE€POMAHONW TPUPOIBI  (TJIFOKOKOPTHUKOTHIBI,
MUHEPAJIOKOPTHKOUIBI, ’KEHCKHE U MY>KCKHE TTOJIOBBIC TOPMOHBI).



puioxenue 2

OuneHoYHBIE CPeICTBA /IJI IPOBeIeHNs] IPOMeKYTOUHOMH aTTecTaluu

[TpoMexyTouHast aTTECTAllMs UMEET IEJIbI0 ONPEACIUTh CTENEHb JIOCTHKEHHS 3allJIJAHUPOBAHHBIX PE3yIbTaTOB O0OYUYEHMS IO AUCHHUILIMHE «BruoXum us»
MPOBOAUTECS B hOpMeE IK3aMeHa.

a) Hﬂa}mpyeMLle pPeE3yJabTaThl oﬁyqe}mﬂ U OI€CHOYHBIC CPEACTBA JIA IIPOBECACHUSA l'[pOMe)KyTO‘{HOﬁ aTrecranuun:

CTpyKTYypHBIi
AIIEMEHT
KOMIIETCHLIUU

[Tnanupyemble pe3yiabTaThl 00y4eHUS

OreHOYHBIE CpeNcTBa

OIIK-2 cioco0HOCTBIO pa3paﬁaTLIBaT1) MEPONIPUATHSA IO COBEPIICHCTBOBAHUIO TEXHOJOIHYECCKHUX MTPOIECCOB IMPOU3BOJACTBA NPOAYKTOB MUTAHUS U3
PACTUTECJIBHOI'O ChIPbA

3HaTh

- OCHOBHBIE MeTaboIuyecKue IIyTH
IpEBpaICHUS yIJEBOJIOB, JIUIH/IOB,
AMUHOKHCJIOT, IYPHUHOBBIX, MUPUMHUAMHOBBIX
OCHOBAHUI;

- (depMeHTaTUBHBIA KaTaJlu3, IOHITHE O
dbepMeHTax, aHTUTeNax, CTPYKTYPHBIX Oelkax;

HBoo~NoakrowhE

el ol
wN PO

14.

Bonpocs! 1J1s1 MOATOTOBKH K IK3aMeHY
CrpykTypa, cBOICTBA U KiacCUUKALUs TPOTEUHOI€HHBIX aMUHOKHUCIIOT.
OO1m1as xapakTepruCTUKa aMUHOKHU CIIOT.
AmdoTepHbIe CBOWCTBA AMUHOKHCIIOT.
Ilytu npeBpallieHuss aMHHOKUCIIOT B TKAHSX.
Bmustnue pH cpenpl Ha HOHM3ALUIO AMUHOKHCIIOT.
N303nexTpryeckas TouKa aMUHOKHCIIOT.

N3oanekTpuueckas Touka Oemka-
N3osnexTpuueckas Touka Oenka-

KaTHOHaA.
dHHOHAa.

HezamennMbie 1 3aMeHUMEBIE aMUHOKHCITOTHI.

OO6m1ast XxapakTeprCTHKa OEIKOB.
Mertobl ucclieIoBaHuUs OCIIKOB.

DJIEKTPOXMMHUYECKHUE CBOMCTBA

CBOIICTBa.

15
16
17
18

. AMmoTepHbIe cBolicTBa O€IKOB.

Knaccudukanus 6e1KoB M0 CI0KHOCTH, IO CTPYKTYPE MOJIEKY L.
YPOBHM CTPYKTYPHOI OpraHU3aIiu OCIKOBBIX MOJICKYI.

OoenkoB. BiusHue pH Ha 3nekTpo-xumuyeckue

. MonekysipHast Macca 6enkoB. MeTobl ee onpeeneHusl.
. BrusiHue cBolicTB O6enka Ha pacCTBOPUMOCTH OEIIKOB.
. Henatypauus u peHaTUBaIus 0ekoB. benku manepoHsl.




CTpyKTypHBII
JIIEMEHT
KOMITETCHIIUN

[Tnanupyemble pe3yabTaThl 00yUeHHUs

OneHouHbIE CpesicTBa

19. 3anacaromias u 3amuTHAsS QyHKINK OETKOB (MMMYHOTJIOOYJINHBI).

20. OcHOBBI (hYHKIIMOHMpPOBAaHUS OeNKoB. AKTHBHBIM IIeHTp Oenka (Ha mpuMepe
MHUOTJIOOWHA).

21. buocuntes Oenka.

22. buonoruyecknue memOpaHbl. JKunkocTHo-mo3zamuHas w™onenb JI. Cunrepa u I
Hukoncona.

23. OcHOBHBIE KOMIIOHEHTHI O€JIOKCHHTE3UPYIOIIEH CHCTEMBL.

24. Tlnactuyeckas U TpaHCIOPTHAS (QYHKIMH OEIKOB (CTpOCHHE MEMOpaH).

25. Varuburtopsl 0€IKOBbIX QYHKIHN (Ha MPUMEPE MPOBEICHUS BO30YKICHUS OT HEPBHOM
KJIETKHU K MBIIIIIE).

26. CokpatutenbHas QyHKIUsA O€IKOB (Ha mpuMepe padOoThl aKTOMHUO3UHOBOTO KOMILJIEKCA
MBIIIILT).

27. I'pynmbl 0eiKoB pa3inyaronyecs o pacTBOPUMOCTH.

28. OO61mas xapaKTepuCTUKa HYKJIEMHOBBIX KHCIIOT.

29. CrpykTtypsl Mmonexysl JJTHK.

30. Buast IHK. IIpuHImn KoMIieMeHTapHOCTH IPH TIepeave U peaan3anuy reHeTHIeCKOM
uH(popMaIuu.

31. Bunasl u ctpyktypsl monekyn PHK.

32. Mogens Yorcona-Kpuka. [IpaBuna Yapradda. akTop cenuduaHoCTH.

33. Bunsl PHK. CBsi3b MEXy CTPYKTYPOH U (DYHKIIHSIMHU.

34. Tlepenada mH(GOpPMALUU C OJHOTO T'€HA B KJIETKE.

35. HyxkneoTuusl, HyKJI€O3UIbl, UX CTPOCHHE, CBOICTBA, pyHKINH. PochoamdGpupHas CBsA3b
B HYKJICHHOBBIX KHCJIOTaX.

36. Bunbl u pynknuu JJHK, PHK.

37. AnabGoau3M u kaTo00M3M. DHepreTuka oOMeHa BemiectB. CtpoeHue u posib ATD.

38. HykneoTuabl He BXOJSIIME B COCTaB HYKJIEMHOBBIX KUCIOT. IX poib B MeTabonusme
KJICTKH.

39. Knaccel pepMEHTOB U MEXaHU3M HX JCHCTBHUS.

40. Cneuuduynocth hepMeHTOB. MexaHu3M (pepMeHTaTUBHOIO aHAIN3A.

41. AxTHBaTOpPBHI U HHTUOUTOPHI (epMEHTOB. THUIIBI aKTHBAIIHH.




CTpyKTypHBII
JIIEMEHT
KOMITETCHIIUN

[Tnanupyemble pe3yabTaThl 00ydeHUS

OneHouHbIE CpesicTBa

42. CrtpoeHue GpepMEeHTOB, XUMHUYECKast MPUPOJA U UX (PYHKIIMH B OpraHU3MeE.

43. AKTHBHBII W aJUIOCTEpHUYECKUIl WLEHTp (GepMeHTOB. MexaHu3M B3aUMOACHUCTBUS
(epMEHTOB C TUTaH/IaMHU.

44, CpoiictBa pepmeHTOB. Perymsius akTHBHOCTH )EpPMEHTOB.

45. TlenTo3zomoHo(dochaTHBIN MyTh KaTabairu3Ma reKco3.

46. Ilpouecc nprxanwms. Lk Kpebca.

47. Tlpouecc ¢porocunresa. CreroBas ctaaus (pOTOCHHTESA.

48. Ilpouecc porocunresa. TemHoBas craaus GOTOCHHTE3A.

49. Vraesonbl. Knaccudukarus yrieBomos.

50. Xmopodui. dyHkmoHanbHass poib MQ2+ , CHEKTphI MOIJIOUMIEHUS XJIOPO(HUILIOB,
(GyHKIUN.

51. Ilonucaxapuabl >KUBOTHOI'O HPOUCXOXKJAEHUS (TJIMKOI€H, XWTUH), UX CTPOEHHUE U
GbyHKIMH.

52. CtpyktypHasi opraHu3anus (OTOCHHTETHUYECKOro ammapara. DoTocHuHTeTHUYECKas
eIMHUIIA.

53. buocuHTE3 YIIIeBOIOB.

54. CyOcrpatsl npixanus. [ mukoams.

55. Monocaxapuasl. 13oMepusi, akTHBUPOBAaHUE MOHOCAaXapoB B KJIETKE.

56. Ilonmcaxapuabl pacTeHHH (Kpaxmall, IeJJI0JI03a), UX CTpOeHHEe U (QYHKIIMUH.

57. Tlpomuecc potocunTe3a. TemHoBast cTamaust GOTOCUHTE3A.

58. IlurmenTsI (hOTOCHHTE3a, UX CBOMCTBA (XJIOPOMHILIBI, KAPOTHHBI, KCAHTOQHUILIBI).

59. OO0e3BpekMBaHUE aMMHAKa, OMOCHHTE3 MOYCBUHBI (OPHUTHUHOBBIN ITUKIT).

60. IIpocTeie U CIIOKHBIC JTUTUIBI

61. CroupTsl, BXOASIIME B COCTAB ITUMHUAOB. MIX cTpoeHue, cBOiiCTBa.

62. Bricmme )UpHBbIC KHCIOTHI, BXOASIIME B COCTAB JUIUI0B. VX cTpoeHue, CBOMCTBRA.

63. CtpoeHue TPUTIHUIIEPHIO0B, CBOKMCTBA, PYHKIIMU B OpraHU3MeE.

64. CuHTe3 KHUPHBIX KUCIIOT B OpraHU3Me.

65. DMynbprupoBaHHue TPUAIMITIHIICPHIOB B OpraHU3ME.

66. depMEeHTATUBHBINA THIPOJIN3 TPUAIMITIIUIICPUIOB B OpraHU3Me.

67. B-okucieHue BHICIINX KUPHBIX KHCIIOT.




CTpyKTypHBII
JIIEMEHT
KOMITETCHIIUN

[Tnanupyemble pe3yabTaThl 00yUeHHUs

OneHouHbIE CpesicTBa

68. IlepeBapuBaHue KUPOB B OpraHusMe. Pob KeTIHBIX KUCIIOT.

69. Tpurmuuepuasl. CTpoeHue, cBoHCTBA U (QYHKIIHH.

70. OO6mmas xapakTepucTuka U GyHKIIUHU JUIHOB.

71. Knaccudukamus JUMUAI0B, XapaKTeprucTuKa GoCcQOIUTNI0B.

72. CurHajbHble BEIECTBA B opraHu3Me. JIMnoguibHble TOPMOHBI, UX MPEALIECTBEHHUKH,
MEXaHU3M JIeH CTBUS.

73. CurHajpHBIE BeEWIECTBA B oOpranm3me. [ HWApoduiIbHBIE TOPMOHBL. MeEXaHHW3M HX
JEUCTBUS.

74. TOpMOHBI paCTCHUN U KUBOTHBIX.

75. MexaHu3M aeicTBUS TOPMOHOB.

76. Butamunsbl )xupopactBopumble. HenoctaTok 1 n30bITOK BUTAMUHOB.

77. Butamunsl BogopactBopumble. CTpoeHHe U QYHKIMN BUTAMHUHOB B OpraHU3Me

Ymetn

- TPOTHO3UPOBATH HAIIPABIICHUE U PE3YJIbTAT
(U3NKO-XUMUYECKUX MTPOLIECCOB U
XUMUYECKUX
MIPEBPAIICHUN OMOJIOTMYECKH BAXKHBIX
BEIILIECTB;

CuryaumoHHbIe 3a1a4M:.
1 V HekoTOpbIX 0 NMpUeM MOJOKa BBI3bIBAET PACCTPOMCTBO KHUILIEYHHKA, a MPUEM
MPOCTOKBAIIHM - HET. [loueMy 3T0 mpoucxoauTt?
Jls11 000CHOBaHUS OTBETA BCIIOMHHUTE:
1 Yem oTAMYAIOTCS O COCTABY MOJIOKO M IIPOCTOKBAIIa?
2 Kakoil yrieBoj; CoaepKuTcsi B MOJIOKE?
3 Yro MOKET OBITh IPUUNHON KUILIEYHBIX PACCTPONUCTB B JAHHOM Cilydae?

2. 3amonHuTh TaOIHILy
OCHOBHBIC YTJICBOJIbI MUIIN

Ha3Banue Crpoenue XuMHYECKHE
(bopmya) CBOICTBA
MoHocaxapu/ibl:
Jl-rmroko3a
J-bpykToza
J-ranakTosa

3 Ilpu xpaneHun cBexeyOpaHHbIX 510710k copra Pener CUMHPEHKO MPOU CXOAMUIH




CTpyKTypHBII
JIIEMEHT
KOMITETCHIIUN

[Tnanupyemble pe3yabTaThl 00yUeHHUs

OneHouHbIE CpesicTBa

crenyromue OMOXUMUYIECKUE TIPOIIECChI

® a3p0o0HOE JBIXaHUC;

® HAKOIJICHUE OPraHUYECKUX KUCIOT

(L-s16m0unoii k-re1t HOOC — CH2 — CH(OH) — COOH).

[Tpu 5TOM yCTaHOBIICHO, YTO IIPH PACXOIOBAHUHU CaXapoB Ha JIbIXaHUE 3aTpadeHo 6 Moneky O»
u 0o0pa3zoBasioch 2 MOJEKYJIbl s0J04HONH KHCIOTH. Ckoiabko Mosekyn CO2 BBLICIUIOCH B
okpyxarotyro cpeny? KakoB apixaTenpHbld KOA(DOUIMEHT TJIOMO0B MPH IMOCICyOOpOYHOM
J03peBaHuu?

4 3nanue 1 B retpaau niis nabopaTopHbIX paboT 3amoaHuTe Tadmiy 1.

Tabmuma 1 — O01mast XxapakTeprCcTHKa BUTAMHHOB

HaszBanue Ucrou Hetict TIunody Tunepd
BUTAMUHOB HUK BHE B HOPME HKIIHS VHKUS
1 2 3 4 5
BoopacTBoprMbIe BATAMHHBI
C
B:1  (Tumus,
AHEBPUH)
B2
(pubodaBuH)

Bs (anepmun)

Bo (donuesas
KHCJIOTA)

B2
(IlmanokobaysiamuH)

buotun (H)

’KupopacTBOprMBbIE BUTAMUHBI
A | | |




CTpyKTypHBII

9JIEMEHT [Tnanupyemble pe3yabTaThl 00ydeHUS OrnieHOYHBIE CpeACTBA
KOMIIETSHITHHU
D
K
ButamMuHONOIO0HBIE COEAUHEHUS
XonauH
buodnasonon
JIBI
Karexunni
Brnanets - METOJlaM MCCIICIOBaHUS (PU3UKO- IIpakTnyeckue 3agaum:

XUMHYECKUX
CBOICTB OMOJIOTMYECKH aKTUBHBIX BEILECTB;

- HaBBIKAMHU TPOBEJICHUS XUMHUYECKOTO U
OMOXHMMHUYECCKOTO AKCIIEPUMEHTA H
oopmiieHus ero pe3yabTaToB.

1 Xpanenue kaprodesns B Oyprax COIpOBOXK/1aJI0Ch H3MEHEHUEM COCTaBa BO3yXa.
Conepxxanue CO2 B Macce xpansumxcs oouieil coctaBwio 15%. Ilpu 3Tom oTmedanoch
npopacTtaHue KaprodenbHbIX KiayOHell. VI3BecTHO, YTO B TaKUX YCIIOBHUSX Hapsly ¢ a3pOoOHBIM
JIBIXaHHEM MOXKET MPOUCXOAUTH TaKXKe CIIMPTOBOE OpOoKeHHWe, MpeKpallarolieecs JUIIb Tpu
MOSIBJIGHUU OTPOCTKA. VICONb3ysl ypaBHEHHs JbIXaHUS M CHHUPTOBOTO OpOXKEHHS, HalTuTe
KOJIMYECTBO MOJIEKYJl 00pa30oBaBIIErOCS YIJIEKHCIOrO Ta3a W pacCYUTaiTe IbIXaTeNbHBIH
KO3 UITNEHT.

C6H1206 + 602 = 6H20 +6CO2

C6H1206 =2CO02 +2C2H50H

1) PasoepuTte crpoenune kommekcHoi comu [Ni(H20)5CN] Cl. Onpenenute 3apsii nona
KOMILIEKCO00pa30BaTells, €ro KOOPAUHAIIMOHHOE YMCII0, YKAKUTE TUITHI XUMUYECKOU CBSI3H U
JUCCOLMAINIO B BOJHOM pacTBOpE.

2 [Ipu XpaHeHUU CeMSH MOACOJIHEYHNKA ObLIO OTMEUYEHO NpopacTaHue.

OnHOBpeMEHHO HabJII0AAJI0Ch OKHCICHHE OEAHBIX KUCIOPOIOM XKHUPHBIX KHCIOT U
IIpEeBpaLEHHE )KUPA B caxap, IPOUCXOIIee C HOTPEOIEHUEM 3HAUYUTEIbHOIO KOJIMYECTBA
Kuciopoza. B pesynbrare aTuX npeBpalieHuii 6b110 noriouieHo 6 mosiekyn Oz u 06pa3oBasioch
2 MosiekyJibl caxapa. KakoB nbIxaTenbHbI KO3QQUIMEHT IPU OKUCICHUH KUPOB?

ITK-5 cnoco0HOCTHIO HCNO0JIb30BATH B NPAKTUYECKOM 1eATeIbHOCTH CTIeHAJN3MPOBAHHbIE 3HAHUSA (PYHAAMEHTAIBLHBIX pa3ae/ioB GU3UKH, XUMHH,
OMOXMMMH, MATEMATHUKH /151 0CBOeHHS (PM3NYECKHX, XUHMUYECKNX, 0MOXMMUYECKHX, OMOTEXHOJIOTHYeCKHX, MUKPOOHOJIOTrHYEeCKHX, TEeMI10(pu3nyec Kux

MPOLECCOB




CTpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yabTaThl 00ydeHUS OrnieHOYHBIE CpeACTBA
KOMIIETEHIINU
3HaTh - OCHOBHBIE TMOHATHUS OMOXMMHH, CTPOECHUE U

(YHKIMM YIJIEBOOB, aMHUHOKHUCIIOT, OEJIKOB,
’KHPOB, BATAMUHOB U X META0O0JIU3M,

- KHHETUKY ()€pMEHTATUBHBIX PEAKIIHH,

- OCHOBBl TEHHOWH WHXKEHepUH B o00BEME,
HE00X0IUMOM ISt ITOHUMAHMUSI
OMOXMMHUYECKHX IMPOLIECCOB B IPOU3BOJCTBE
IPOAYKTOB MUTAHUSI U3 PACTUTENILHOIO ChIPbS.

IIpumepsI Bonpocos /11s codece10BaHus
1 Yro Ttakoe 6enku?
2 KakoBsl (puznosiornyeckue GyHKIUN O€IKOB B )KUBOH KileTKe?
3 Kakue QpyHKIMOHAIbHBIE IPYIIbI BXOAST B aMUHOKHUCIIOTHI?
4 Ha kaxue KJ1acchl ¥ 10 KaKUM MPU3HAKAM JEJISITCSI aMUHOKH CIIOTHI?
5 Kakue Bbl 3HaeTe «He3aMeHUMBIE» aMUHOKHUCIIOTHI? [loyemMy OHM Tak Ha3bIBAIOTCS?
6 Kakue aMuHOKHUCIIOTBI BXOJAT B COCTaB OEIKOB?
7 KakuMmu cBoiicTBaMu 00J1aaI0T aMUHOKHU CIIOTHI?
8 Ha xakoMm cBOWCTBE aMUHOKHCIIOT OCHOBAaH CHHTE3 OETIKOB?
9 Kakue BUJIbI CBsI3CH OOHAPYKEHBI B OCJIKOBBIX MOJICKYJIax?
10 Kak ycrpoena 6enkoBast MoJsiekyia?
11 Kakue BUJbI TPOCTPaHCTBEHHOM OpraHu3ainuy 6eIKoBON MOJIEKYJIbI Bbl 3HaeTe?
12 Kakumu puznueckuMu cBoicTBaMU 00J1a1atoT Genku?
13 KakoBbl XuMHUueckue cBoicTBa 0eJKoB?
14 Kak MO’XHO OOHapyKUTh Haiauuue O0eKa B HEM3BECTHOM 00BbeKTe?
15 Ot yero 3aBUCHUT NHUILEBas IEHHOCTb Oenka?

[Tpumepsl TeCcTOB

Heobxonnmo 0TMETHTh MPaBUIIBHBIA OTBET (OTBETHI), OOBOS €r0 MOJHOCTHIO.

OTMeTbTe IPOTEMHOTeHHBIE AMUHOKHUCIIOTHI:
a) TpunTodaH
0) amaHuH
B) COJIOHUH
r)

Kaxwue simemMeHTE BXOJAT B COCTaB aMHUHOKHCJIIOT:

a) yriaepos

0 TeMe: K AMMHOKHCJIOThI. CTpoeHue, GU3MKO-XUMHUYECKHEe CBOCTBA, KIACCU(PUKALMT»
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JIIEMEHT
KOMITETCHIIUN

[Tnanupyemble pe3yabTaThl 00ydeHUS

OneHouHbIE CpesicTBa

6) pocdop

B) cepa

T') KUCJIOPO/T

Kakue rpymbl BXOIAT B COCTaB 001Ieil YaCTH aMUHOKUCIIOT

a)— CHs
6) - CH.OH
B) — COOH
r)— NH
YkaxuTe, kKakoil xapakrep umeer rpynna —NH»
a) KUCIIbIN

0) OCHOBHOI
B) HEUTpaJIbHBIH
r) aM(pOoTepHbIi

no teme: «CTPyYKTypHasi opranusanusi 0eJ1KoB, CBOiicTBA, OMoI0rnyeckue PyHKIHUU U
NpuMeHeHne»

Kax naspiBaercs csizsb —CO-NH-:

a) BOJOpOAHAas

0) cnoxHOd pUpHAS

B) MENITHTHAS

I) nmpoctas 3pupHas

2. Pa3ubie ypoBHUM OpraHu3anuu OEJIKOB CTAOMIM3UPOBAHBI OMPEICICHHBIMU THIIAMU CBSI3CH.
[TonGepuTe K KaXKA0MYy IPOHYMEPOBAHHOMY THITY CBSI3M OYKBEHHBII OTBET:

1.KoBasieHTHBIE CBSI3U MEXIY
KapOOKCUIILHBIMU M aMHHOTPYIIIIAMH
paguKanioB aMUHOKHCIIOT.

2.CBsI3b MEXIY .- aMUHO- U
0-KapOOKCH-TPYNITUPOBKAMHU
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JIIEMEHT
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[Tnanupyemble pe3yabTaThl 00yUeHHUs

OneHouHbIE CpesicTBa

AMHWHOKHUCJIOT.

3.CBs13b MEXy pauKalaMy UCTEHHA.

4.BoiopoiHbIE CBSI3U MEKY T THIHBIMH
IPYINITAPOBKAMHU.

5.BomoposHbie CBA3M MEXAY pauKaIaMu
AMHMHOKHCJIOT.

6.I'mapodoOHBIC B3aUMOICH CTBHS
paarKaioOB aMHUHOKH CJIOT.

BykBeHHBIC BADHAHTHI OTBETA:
A — [lepBuuHas cTpyKkTypa
b — Bropuunas cTpykTypa
B — TpetnuHnas cTpykTypa

3.KakxoBa 0co0€HHOCTb KHCIIBIX OETIKOB?
a) npeo0aganue TMKapOOHOBBIX KHCIOT
0) paBHOE COOTHOILIEHHE MOHOAMUHOIUKaPOOHOBBIX U
MOHOaMHUHOMOHOKapOOHOBBIX KHCIIOT
B) npeodalanue JTMaMUHOMOHOKapOOHOBBIX KM CIIOT
r) 60K COCTOUT U3 MOHOAMUHO U MOHOKApOOHOBBIX KUCIIOT

4. O6patumast 1eHaTypaius 0eska IPOMCXOANUT MPHU:
a) AJIUTEIbHOM HarpeBaHUM;
0) neficTBUN CHIIBHBIX KHCIIOT;
B) KPaTKOBPEMEHHOM BO3JICHCTBUHU CIIUPTA;
I') 100aBJICHUHU COJIEH TSXKEIBbIX METaJIOB.

o TeME: «CTpOCHI/Ie, (l)mmco-ngnqecmle CBOMCTBA M (l)yHRI[I/II/I HYKJICHHOBBLIX KHCJI0T)»
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[Tnanupyemble pe3yabTaThl 00yUeHHUs

OneHouHbIE CpesicTBa

Oynkunu JJHK:
a) XpaHEHHUE I'eHeTHYeCKON NHpOopMaIiy;
0) nepeaaya reHeTUYECKOM HH(OPMAILIUK IO HACIECTBY
JOYEPHUM KJIETKaM;
B) Matpuna i cunteza PHK;
I') y4acTue B OKUCIUTEIBHBIX PEaKIHsIX.
2. B monexyne JIHK ne conepxurcs:
a) aJICHUH;
0) TUMUH;
B) ypaiu;
') T'yaHUH;
1) IIATO3WH;
€) Ie30Kcuprbo3a.
3. IIpocTpaHCTBEHHOE COOTBETCTBUE a30TUCTBIX OCHOBAHUUAPYT IPYTy B MOJIEKYJIAX
HYKJIEMHOBBIX KHCJIOT OCYILECTBIISAETCS 110 IPUHIUITY:
a) KOOIEepaTUBHOCTH;
0) KOMIIIEMEHTapHOCTH;
B) KOILJITAaHAPHOCTH.
4. HacnenctBeHHas MHGOpMaLus, 3aMCaHHAas B BU/IE€ T€HETUYECKOr 0 KO/1a, XpaHUTCSA B:
a) mousiekyine p-PHK;
0) monexyne u-PHK;
B) monekyie JJHK;
r) mosnekyie T-PHK;
1) pubocoMme.

no teme: «llpoueccyl AMCCUMMIALMU U CMHTe3a OeikoB. O0OMeH a3oTa»
no reme: «Pepmentsl. CTpoeHue, cnenuGuIHOCTb, PU3MKO-XUMHYECKHE CBOMCTBA,

GyHkuun»
DEpPMEHTSHI 3TO:
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[Tnanupyemble pe3yabTaThl 00yUeHHUs

OneHouHbIE CpesicTBa

a) BEIIECTBa, KOTOPBIC UCIONIBL3YIOTCS B X0/ PEaKIIUU;

0) BemecTBa, KOTOPHIE B XO/IE PEAKIIUU MTPETEPIIEBAIOT H3MEHEHHUSI, HO TIO €€
3aBEpIICHUH BO3BPAIIAIOTCS B ICXOTHOE COCTOSHUE,

B) OCJIKOBBIC KaTaIM3aTOPHI;

T') BElIECTBA, KOTOPbIE 00pa3ytoT KOMILJIEKC ¢ CyOCTPaTOM U pa3pylaroTcs B
XOJI€ peaKInu;

1) BEIIECTBA, YCKOPSIIOIINE XUMHYECKYIO PEaKIIHIO.

Xumu4ueckoe mpeBpalieHue cyocrpata odecrneqynBaeTcs:
a) aJNTIOCTEPUIECKUM [[EHTPOM;
0) peryJISTOpHBIM LIEHTPOM;
B) aJICOPOIIMIOHHBIM [IEHTPOM;
I') KATATUTHICCKUM IICHTPOM.

[TpocTeTnueckas rpymma GepMeHTOB — 3TO:

a) MeCTO MPUCOETUHEHNUs CyOCTpaTa;

0) LEHTp perysuuu

B) yuacTok (pepMeHTa, o0ecreunBaromuii mpucoequaeHue 3 PpexTopos;
') MECTO IIPUCOCTUHEHUS KOPaKTOpa.

4.Kaxkoii pepMeHT OCyLIECTBIAET TMAPOIMTUUECKUIN pacnaj qucaxapuaa?
a) JIMIasa;
0) ammnasa;
B) JlaKTa3a;
I) MenTuaas3a.

no teme: «O0mee MOHATHE 00 00MeHe BelleCTB M IHEPIMU B OPraHu3Me»

no reme: «CtpoeHue, pu3NKo-XuMHYeCKHEe CBOHCTBA M QYHKIHWHU YIJIeBOJI0B)»
K ocHOBHBIM CBOMCTBaM yTIJIEBOJIOB OTHOCSITCS:




CTpyKTypHBII
JIIEMEHT
KOMITETCHIIUN

[Tnanupyemble pe3yabTaThl 00yUeHHUs

OneHouHbIE CpesicTBa

a) yrJIeBOJ bl MHOT'OATOMHBIE CITUPTHI;

0) HasM4Ke Hepa3BETBICHHOM 1EH aTOMOB yIJIEPOAa;
B) TMOJIMMEPHI;

r) cooTBeTCTBYIOT hopmyse (CH20) n.

[Toncaxapuabl, COCCTOAIIME U3 MOHOCAXapUIHBIX €INHHULl OJJHOTO TUIIA, HA3bIBAKOTCS
romornonucaxapuaamu. [IpumMmepoM romomnonucaxapusia siBIseTCs:

a) INIMKOIPOTEHH;

0) kpaxma,

B) IIFOKO3aMUH;

I') TJIIOKaroH.

MoHocaxapa 1o CTpyKType MOTYT OBITh THMHEHHBIMU M IUKIHYECKUMH. K UKITHYeCKUM
OTHOCSITCSI:

a) hpykTo3a;

0) ne3okcupro03a;

B) JIAKTO34;

I') MaJbTO3a.

no teme: «@epMeHTATUBHbIE MPEBPALIEHUS YIJIEBOA0OB)»
B nuxne Kpebca oOpasyercs:

a) 3 HAL, 1 ®Al, 1 ATD;

0) 3 AT®, 3HAJIHo;

B) 3 HA/IH2, I®AIH,, 1 TTO;

r) 12 AT®, 3 HAJL, 2 ®A/.

[ {TK uMeer sHepreTnyeckoe 3Ha4YeHue, IOTOMY, YTO IPUBOIUT:

a) K 00pa3oBaHUIO BOJIBI;

0) Beigenenuro COy;

B) 00pa30BaHUIO CyOCTPATOB JJIs IBIXaTEIbHOH LIEMH;
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[Tnanupyemble pe3yabTaThl 00yUeHHUs

OneHouHbIE CpesicTBa

r) 00pa30BaHMUIO METa0OJIUTOB JIJISi CHHTE3a HOBBIX BEIIECTB.

[Tporecc raukoaM3a MpoTeKaeT B:

a) IUTOIJIa3Me KJIETKH;

0) MUTOXOHIPUSIX KICTKH;

B) DHJIOIJIACMATUYECKOM PETUKYIIYME;
I') MEXKJIETOYHOM MPOCTPAHCTBE.

Perynsaropom yriieBogHoro oOMeHa B OpraHu3Me sIBJIICTCS TOPMOH, BhIpaOaThIBaeMbIi
KJIETKaMU MOKENYA0YHOM 5K eJe3bl, KOTOPbIA Ha3bIBAETCS:

a) rI00yJIuH;

0) KodeuH;

B) UHCYJINH;

I') IPOTEHH.

no reme: «Knaccnpukanus, crpoenne 1 GyHKIUM JTUNHI0BY»
K He3aMEHUMBIM KUPHBIM KM CIOTAM OTHOCSTCS:

a) MacJisTHas ¥ TaJIbMUTHHOBAS,

0) NaJILMUTHHOBAS U OJIEHHOBAS;

B) JINHOJIEBAs U JINHOJICHOBAS;

I') TMHOJICHOBAS U CTEAPUHOBA.

Mognekyia )xupa COCTOUT U3 KUPHBIX KUCIOT U 3TOI'0O MHOT0aTOMHOT'O CIIUPTA:
a) ATUJICHTJIUKOJb;
0) copOur;
B) C(OMHTO3UH;
I') TJIMLEPUH.

no teMe: «O0OMeH JITMHITHI0B»

OCHOBHEBIM HNCXOAHBIM BCHICCTBOM, U3 KOTOPOI'O OCYIICCTBIIACTCA CUHTC3 X XUPHBIX KUCJIIOT B
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OneHouHbIE CpesicTBa

OpraHu3Me, sSBISIETCS:
a) IJII0K03a;
0) MOUYeBHHA;
B) TJIMIINH;
r') TyaHHH.

CuHTE3 JXUPHBIX KUCIOT OCYIIECTBISETCS B:
a) IIUTOIJIa3ME KJICTKH;
0) MUTOXOHAPUSAX KIETKH,
B) JIM30COMAaXx KJIETKH;
T') MEXXKJIETOYHOM TMPOCTPAHCTBE.

no reme: « BuraMmmHb»

K >xupopacTBOpUMBIM BUTAMUHAM OTHOCSTCSI:
a)A,B,C, [;
0)A,II,E, K;
B) PP, H, B, Bc;
r)C,P,K,E.

K BOAOPACTBOPUMbBIM BUTAMHHAM OTHOCATCA:
a) PP, H, Beg;

0)A,B,C, ;

B)C, P,K,E;

r) B1, B2, B1o.

bHUOJIOTMYECKOE 3HaUeHNE BUTAMHHOB 3aKJII0UAETCS B TOM, YTO OHH;

a) SBISAIOTCS UCTOYHUKOM SHEPruu;

0) BXO/ST B COCTaB TOPMOHOB;

B) SIBJIIIOTCS] CTPYKTYPHBIMU KOMITOHEHTaMH KJIETOK;

') BXOJIAT B COCTaB 0CIKOB COCAMHUTEIILHON TKAHH;
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[Tnanupyemble pe3yabTaThl 00ydeHUS

OneHouHbIE CpesicTBa

J) BXOIAT B COCTaB (PEpMEHTOB B BUI€ KOPEPMEHTOB.

no Teme: «'opMOHBI»

1. BeibepuTe cBOWCTBa TOPMOHOB, OTJIMYAIOIINE UX OT APYTHX OMOJIOTHYECKUX
PETYISATOPOB:

a) IEMCTBYIOT IIPH OY€HBb HU3KUX KOHIICHTPAIUSIX;

0) AeliCTBYIOT uepe3 celnpUUecKrue peryasTopsl;

B) TIOCTYIAIOT B KJICTKH-MUIICHH U3 KPOBH;

') CEKPETUPYIOTCS CIICIIUATN3U POBBIHHBIMU SHIOKPUHHBIMH KJIETKAMU;

1) 00J1aJIaI0T OTHOCUTEIIBHON CTaOMIIBHOCTBIO.

K ropmonam 6e1K0BOI IPUPOJIBI OTHOCSATCS:
a) MPOT€CTEPOH,;

0) agpeHalnH;

B) TUIIOKAroH;

I') UHCYJIMH.

Omnpenenure, B 4eM 3aKJIF0YAETCS BO3EIICTBHE TOPMOHA HA OPraHU3M:
a) U3MEHEHUE aKTUBHOCTU (E€PMEHTA;
0) U3MEHEeHHe TPOHUIIAEMOCTH MEMOPaH KJIETOK;
B) aKTHBALUs CUHTE3a (DEPMEHTOB;
r) pacnajg (epMEHTOB;
J1) aKTUBAlLMsI B3aUMOJEHCTBUS (PepMEHTa U cyOcTpaTa.

Ymets

- OCYILECTBIISATh Ka4eCTBEHHbIN u
KOJMYECTBEHHBI  aHajlu3  aMHUHOKHCIOT,
OENKOB, YTJIEBOAOB, XUPOB U BUTAMHHOB B
pacTBOpax, pPACTUTEINBHBIX W  JKMUBOTHBIX
MPOIYKTaxX; IMPOrHO3UPOBATH XUMHUUYECKHE U
OMOXMMHUYECKHE TMPEBPAILECHUS  OCHOBHBIX

IIpakTHYecKkue 3aJaHUA:

1 IIpoBecTn KaueCTBEHHBIN aHAIN3

Brigenenne u onpenenenue GpochonporenHos (kazenHa) U3 MOJIOKA.
Pesynprar: 1 BrimameHue XiombeBHIHOTO ocanka. [Ipu mpoBemeHHH OUYpPETOBOM peakiuu
otMeuaercs ¢uoneroBas okpacka. 2 [Ipu nmpoBeqeHUN MOJIMOAEHOBOM MPOOBI ¢ THAPOIN3ATOM
Ka3eMHa BBIMAJI OCAJOK JMUMOHHO-KENTOro nBera. OOBSCHUTE KAYECTBEHHYIO PEAKIHI0 U
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KOMIIOHEHTOB IIpU MPOU3BOACTBE NHUILEBBIX
MPOJYKTOB U3 PACTUTENBHOTO ChIPBS.

copmynupyiiTe BEIBOA.

2 OU3UKO-XMMHYECKHE CBOMCTBA OEITKOB

Tema Ocaosicoenue benkos npu HazpesaHuu.
[TpuHUIMI MeTOAA: IPU HATPEBAaHUU B HEUTPAJILHOM MITH CIIA0OKUCIION cpesie MOUTH Bee OeKu
JNEHATYPUPYIOT U MEPEXOIAT B HEPACTBOPUMOE cOcTOstHUE. /{151 O0NbIIMHCTBA OEIIKOB
M309JICKTPUYECKasi TOYKa COOTBETCTBYET crabokucioii cpene (pH okoio 5,0). Hanbonee nonnas
1 ObICTpask KoaryJsilus UMEeT MECTO B U303JIEKTPUUECKOM Touke. B CUIIbHO KHCIBIX U CUIIBHO
HIENTOYHBIX pacTBOPax 0eJOK MprHoOpeTaeT BHICOKUI 3apsil U HE BBINAAaeT B 0caaok. Jlis
pa3HbIX OETKOB pa3luvHa TeMIepaTypa CBepThIBaHUS. HEeKOoTOpble U3 HUX BBLACPKUBAIOT JIAXK
HPOIOKUTENBHOE KMIISTYEHHE, TOTAa KaK Ipyrue Koaryaupyiot npu 50-55°C .
OO6opynoBanue: MITATUB C TPOOMPKAMHU, TTUIIETKH KanenbHbIe (Tya3Hblie) u Ha 1,0 umm 2,0 mu,
CIUPTOBKA, JIep>KaTeIN A1 HPOOUPOK.
PeakTuBsi:
1 Sluunsiii 6enok, 1 % pacTBop.
2 VkcycHas kucnota, 1 % pactBop.
3 VkcycHas kucnota, 10 % pactBop.
4 Xyopux HATPHsl, HACKIIIEHHBIN pacTBOp.
5 NaOH, 10 % pactBop.
Xon paboTHI:
1 B 5 npoOupok Hamuth no 0,5 M1 pacTBOpa Oeka.
2 Harpets conepxxumoe nepBoit mpodupku. Habmonate BeinageHue ocaaka oemika.
3 Bo BTopyto npoOupky 100aBUTh Kario 1 % pacTBopa yKCYCHOM KHCIIOTBI U HATPETb.
OcaxxeHne NpoucxXoauT ObICTpEe U MOJIHEE, T.K. MOJIEKyJIa OeJIKa HaXOIUTCS B
M303JIEKTPHYECKOM COCTOSIHHH.
4 B tpetbto npodupky npudaButh 1-2 kammu (0,5 min) 10 % pactBopa yKCyCHOW KUCTOTHI U
HarpeTh. besok He ocakaeTcs na)ke Mpu KUTSTYEeHUH, TOCKOJIbKY OeJIKU B KHCIION cpefe
MpUOOPETAIOT MOJOKHUTENBHBIHN 3aps/l, YTO MPHUIAET UM YCTOWUUBOCTD.
5 B getBepryto nmpobupky nobaButs 1-2 xammm (0,5 mi) 10 % pacTBopa yKCYCHOM KHCIOTHI 1
HECKOJIbKO KalleJIb HAChIIIICHHOr0 pacTBOpA XJIOpUa HAaTpUsl, HarpeTh. benok BbmagaeT B
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0CaJI0K, T.K. JIMIIAETCS TUAPATHON O0O0TOUYKH.

6 B maTyro mpoOupky nprinuTh Heckonbko karens (0,5 M) 10 % pacTBopa ruipokcuia HaTpus U
Harpetb. Ocazok Oenka He 00pa3yeTcst Jaxke NP KUMSTYeHUH, TTOCKOJIbKY OeIKH MpHoOpeTaroT
OTpHLIATEIbHBIN 3aps.

3ananue:
3anucath B TaOJIMILY PE3YyIbTaThl OCAXKACHUS O€JIKa PU KUISTYEHUU: OSIBJICHHUE 0CaKa «+», a
OTCYTCTBHE «-». B Ka)XJJOM cilydae yka3aTh IPUUYMHBI IOSBJICHUS UM OTCYTCTBHS OCaJiKa OeJIKa.
Helitpan CunpHOK CuipHOK [enoun
nucnas c | ag cpena
NIEKTPOIUTOM

pHAS Cmabokucias ncias

Brison

Brnanets

- HaBbIKAMM W IPUEMaMU IPOBEIEHUS
TCOPETHUECKUX U AKCHEPUMEHTAJIbHBIX
OMOXMMUYECKHX MCCIEA0BaHUI B 001acTu
nepepaboTKU PaCTUTENBHOTO ChIPbS;

- HaBBIKAMHM KOHTPOJS KAayeCTBEHHBIX U
KOJIMYECTBEHHBIX  XApaKTEPUCTUK  CBIPbA,
1101y(padpuKaTOB U TOTOBBIX M3EIUH.

IIpuMephl cUTYaIMOHHBIX 33124

Cutyanus 1: B coctaBe npupoAHBIX )KUPOB MPUCYTCTBYET BUTAMUH A U ApyrHe
KHUPOPACTBOPUMBIE BUTAMHUHBI.

1 B kakoM BHJIe — OUUIIICHHOM HJIM B COCTaBE MPUPOIHBIX KUPOB BUTAMUH A COXpaHSETCS
J0JIbIIE, TO €CTh €ro ABOMHbBIE CBSA3U MEAJIEHHEE OKUCIIAIOTCS KUCIOPOAOM?

2 Ilouemy?

Curyanus 2: Y 4enoBeka, JJIUTEIbHO HE YIOTPEOSABIIEr0 B MUY KU PbI, HO MOJIyYaBLIETO
JOCTATOYHOE KOJIMYECTBO YIIIEBOIOB U OEJIKOB, OOHAPY>KEHBI JePMATHUT, IIJI0OXO0€ 3aKUBJICHUE
paH, yXyAIIeHHE 3pEHNUs, CHI)KEHUE TOHaA0TpornHo ¢yHKIuu. [Tocne HasHadeHus

PBIOBErOo JKHpa B TEPAEBTHY ECKHUX J103aX BCE CUMIITOMBI HCUE3IIH.

1 C HeZOCTaTOYHOCTHIO KAKMX BUTAMUHOB 3TO MOYKET OBITH CBSI3aHO?

2 KakoBa OuoJioruueckasi pojib 3TUX BUTAMHUHOB?

3 B kakux IpoyKTax BBICOKO COAEP/KAHUE ITUX BUTAMUHOB?

Curyamuss 3: YV derbipexmecsyHOro peOeHKa BBIPa)KEHBI sBJIEHUS paxuTa. PacctpoiicTBa
nuuieBapeHuss He oTMeuaetcs. IIposiBiaeHust 3a001eBaHUS yMEHBIIMINCH IOCJE MPOBENCHUS
aJICKBaTHOU Teparuu U MpeObIBaHUS HA COJHIIE.

1 C HegOCTaTOYHOCTHIO KAKOTO BUTAMHHA 3TO MOKET ObITh CBSI3aHO?
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2 KakoBa Ouosiorngeckasi pojib 3TOro BUTaMuHa?

3 B xakux mpoyKTax BBICOKOE COAEpKaHNE ITOr0 BUTAMUHA?

4 Bo3MOXeH JI CUHTE3 3TOr0 BUTAMUHA B OpraHu3Me yenoBeka?

5 KakoBbI CHMIITOMBI THIIEPBUTAMUHO3A JJIsl 3TOT0 BUTAMUHA?

Curyanus 4: IIpu ynorpe6iieHuu 00IbIIOro KOJUYECTBA CHIPOro SUYHOTO OeKa MOXKET
Pa3BUTHCS TUIIOBUTAMUHO3 OnoTHHA (BUTaMUH H), conmpoBOXIaromumiicss AepMaTUTOM.
Yem 00yClI0BJIEH TMIIOBUTAMUHO3?

[Touemy Bapensle siiina Takoro 3¢pdexTa He BbI3bIBAIOT?

Cutyanus 5: B HEKOTOPBIX CTpaHax, I/ie HaCeJIeHHE YIOTPEOSIET B MUIILY OOJIbIIIOE KOJINYECTB O
XJIEOHBIX 3JIAKOB, y JIOACH 4acTO BCTPEYAIOTCS CIIy4ad HETOCTATOYHOCTH IIUHKA.
Oco0eHHO 3TO SBICHHUE MPOSBIISICTCS TaM, T/I€ JIOAH MEKYT JICHENKH U3 MPECHOT O
0€31pOAOKEBOr0 TECTa, €CIIH JKe XJ1e0 MEeKyT U3 IPOAOKEBOr0 TeCTa, TO HEXBATKA [IUHKA
HaOmoaercs pexe. M3BecTHO, 4TO 3EpHA 371aKOB COJEPKAT MHOTO (PUTHHOBOM KUCIIOTHI.
1 [Touemy HEOCTaTOUHOCTH LINHKA MPOSBIIETCS MEHbIIIE, €CIIU YIOTPEOISITh IPOXKIKEBOI
x11e6?

2 Kakoe 3HaueHue UMeeT LUHK /17151 MeTabonu3ma?




0) Ilopsinok mpoBeleHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKA3aTeJd M KPHUTEPUH
OLICHUBAHMS:

[IpomexxyTouHasi artecTanus M0 AUCUUIUIMHE «BHOXUMUS» BKIIOYAET TEOPETUYECKUE
BOIPOCHI, TO3BOJIIOIME OLIEHUTh YPOBEHb YCBOCHUS 00y4aroIMMuUCsl 3HaHUH, 1a00paToOpHbIE U
KOHTPOJIbHBIE 3aHSATHUS, BBUIBJIAIOIIME CTENEHb C(HOPMUPOBAHHOCTH YMEHMH M BIlaJCHUM,
IPOBOJUTCA B hOPME IK3aMeHa.

DK3aMeH MO0 JaHHOW JMCIMIIMHE MPOBOAUTCS B YCTHOM (hopMe MO IK3aMeHAIlMOHHBIM
ouneTaMm, Kaxablii U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKHX BOMPOCA M OJHO MPaKTHUYECKOe
3aJlaHue.

[ToxazaTenu u KpUTEpUU OLIEHUBAHUS IK3aMEHa:

— Ha OIICHKY «OTJIMYHO» (5 0ayuioB) — 00y4arouuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHB
copMHUPOBAaHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CHUCTEMaTHYeckoe M TIyOOKoe 3HaHHe
yuyeOHOro marepuana, CBOOOIHO BBINOJIHAET MPAaKTUYECKUE 3aJaHMs, CBOOOIHO ONEpUPYET
3HAaHUSMHU, YMEHUSMU, IPUMEHSIET UX B CUTYaIUSX ITOBBIIIEHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xopoiio» (4 6amna) — o0y4arolUiicss 1eMOHCTpUPYET CPEeAHUH YpOBEHb
cpOpMHUPOBAHHOCTH KOMIIETEHIIMH: OCHOBHBIE 3HAHMs, YMEHHUS OCBOEHBI, HO JOIYCKAarOTCS
HE3HAaYUTEeJIbHbIE OIUMOKHM, HETOUHOCTH, 3aTPYAHEHUS IIPU AHAJTUTUYECKUX OTIEpaLUsX, IEPEHOCE
3HaHWUW U YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYaLIUH.

— Ha OLEHKY «YyJOBJIETBOPUTEIbHO» (3 Oamnma) — oOy4arouuiicss J€MOHCTPUPYET
IIOPOTOBBIN ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMH: B X0J€ KOHTPOJBHBIX MEPONpPUATHH
JIOIyCKAIOTCsl OLIMOKH, MPOSBISAETCS OTCYTCTBHUE OTAEIbHBIX 3HAHWM, yMEHHI, HaBBIKOB,
00y4arolMiics MCHBITBIBACT 3HAUYMUTENIbHBIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSAMH U
YMEHUSIMU [IPU UX NTEPEHOCE HA HOBbIE CUTYAllUH.

— Ha OLIEHKY «HEYJOBJIETBOPUTENbHO» (2 0asia) — 00y4yaronuiicst AeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUECKOro MaTepHalia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MI0Ka3aTh UHTEJUIEKTya IbHbIC HABBIKHM PEIICHHUs IPOCTHIX 3a1a4.

— Ha OIEHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOydarommiicss He MOKET MOKa3aTh
3HAHUS Ha YPOBHE BOCHPOM3BEAEHHS U OOBSICHEHUS HH(OpMAlMM, HE MOXET I0Ka3aTh
MHTEJUIEKTyaJIbHbl€ HABBIKM PEIIEHHs MPOCTHIX 3aa4.
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