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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM ToJly Ha 3aceaHuu Kaenpsl XUMHUU

[IpoTokosm oT 20 . Ne

3aB. kadenpoii H.JI. Menstaunk

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
yueOHOM rojy Ha 3acefanuu Kadeapsl XuMHUH

[IpoTokosm o 20 . Ne

3aB. kadenpoit H.JI. Mepstaux

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
yueOHOM rojy Ha 3acefaHuu kapeapsl XUMHU

[IpoTokomor 20 . Ne

3aB. kadenpoit H.JL. Mepstauk

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4eOHOM To/1y Ha 3aceaHuu KaQeapbl XUMHH

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit H.JL MC,HHHI/IK




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Lenpro ocBOEHUS TUCUUIUIUHBI « BUOXUMUSD SBIISFOTCS:

- (hopMHUPOBAHKE TEOPETHUCCKUX 3HAHUHN O MPOIIecCaX, MPOUCXOAIINX B KIIETKAX KUBBIX
OpraHU3MOB;

- U3y4YE€HHUE XMMHUUYECKOTO COCTaBa KUBBIX OPTraHU3MOB, CTPOSHUS U CBOMCTB €ro TKaHew,
COBOKYITHOCTH MPOIIECCOB, JIE)KAILUX B OCHOBE )KM3HEIEATEIbHOCTU

- u3ydeHue (ePMEHTHBIX CUCTEM W OMOXMMHYECKUX IMPOIIECCOB, MPOTEKAOMNX KaK B
1IEJIOM OpPTaHU3Me, TaK U B OTIIEIbHBIX TKAHIX U OpraHax, 4To JaeT CIEeIHAINCTY 110 TEXHOJIOTHH
MPOJYKTOB OOIIECTBEHHOTO THUTAaHUS 3HAHUS CBOWMCTB M BO3MOXKHOCTEH palMOHAIBHOTO
WCIIOJIb30BAHUS CBHIPbSl, TOHUMAHUSI 0COOCHHOCTEW TEXHOJOTUYECKUX IMPOIECCOB TaK, YTOOBI
00eCreYnTh MaKCUMAaJIIBHOE COXPAaHGHHWE B CHIPhE H TOTOBBIX H3ACTUSX HCXOJHBIX
COCTaBIISIOIINX.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmsbl

Juctunnuna buoxumusi BXoauT B 0a30BYI0 4acTh YYEOHOTrO MiaHa 0Opa3oBaTeIbHON
MIPOTPAMMBEI.

JUis ~ w3ydeHus  JUCHUIUIMHBI  HEOOXOJAWMBI  3HaHWS  (YMEHHUsS,  BJIAJICHUS),
c(hOpMHPOBAHHBIE B Pe3yJIbTATE U3YUCHHSI TUCIUILTAH/ PAKTHK:

OCHOBBI XUMHUYECKHX MPOIICCCOB B MUTIEBBIX TEXHOJIOTHIX

Xumus

3HaHus (YMEHHUS, BJIAJICHHS), MOJTYYCHHbBIC TIPH M3yYCHHUH JAHHOM JUCIUTLINHBI OYyTyT
HEOOXOIUMBI JJTs1 H3YICHHSI JUCIHILTAH/TTPAKTHK:

XUMHS TTULTHA

Wnentuduxanus u panscudukanus moTpeOUTeT-CKUX TOBAPOB

[TumeBas MUKPOOHOJIOTHS

TexXHOXUMUYECKUH KOHTPOJIb MPOIYKTOB TUTAHUS

TexHONMOrust My4HBIX KOHAUTEPCKUX U3ACTUN

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pesynbraTe ocBoeHus AMCUUILTUHBL (Moayns) «buoxumusy obOydaromuiics JOJKEH
00Ja1aTh CIeAYIONIMMHI KOMIIETEHIUSIMU:

CtpyKTypHBIH [Tnanupyemble pe3yabTaThl 00yICHHS
AJIEMEHT
KOMITIETEHIINH

OIIK-2 criocoOHOCTBIO pa3pabaThiBaTh MEPOIPUATHUS IO COBEPIICHCTBOBAHHIO
TEXHOJIOTHYECKHX MPOLIECCOB MPOU3BOJICTBA MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPbS

3HaTh - OCHOBHbIE METa0OJMYECKHE ITyTH NPEBPALICHUs YIJIEBOJOB, JHUIHJOB,
aAMHHOKUCIIOT, IyPUHOBBIX, TUPUMHUJANHOBBIX OCHOBaHUH;

- (epMeHTaTUBHBIH Karanu3, IOHATHE O (epMeHTaX, aHTUTENax,
CTPYKTYPHBIX OenKax.

YMmeTh - IMPOTHO3HUPOBATh HAIIPABJICHUEC W PE3YJIbTAT CI)I/I3I/II(O'XI/IMI/I‘leCKI/IX
IMponeCcCoOB U XUMHNYCCKUX npeBpameHI/Iﬁ OHOJIOTUYCCKH BaXKHBIX BCIICCTB,

Bnanets - MeToJaM HccieloBaHus (U3UKO- XUMHUYECKUX CBONCTB OHOJIOTMYECKH
aKTHBHBIX BEIIECTB;

- HaBBIKAMH NTPOBEJICHUS XUMHUECKOTO U OMOXHMUYECKOTO SKCIIEPUMEHTA U
oQopMIICHHS €ro pe3yabTaToB




[1K-5 crmocoOHOCTBIO HCHOJIB30BaTh B MPAKTHUECKOW MIEATENbHOCTH CHEIHMAIHN3UPOBAHHBIC
3HaHUS (PYHIAMEHTAIBHBIX Pa3/eNoB (PU3MKH, XUMHH, OMOXMMHUHU, MATEMATHKHU JJISI OCBOCHHS
GU3NYECKUX, XUMHUYECKHX, OMOXUMHYECKUX, OMOTEXHOJOTHMUYECKHX, MHKpPOOHOJIOTHYECKUX,
TETIO(PU3NUECKUX MPOIECCOB, MPOUCXOAIINUX IMPH MPOU3BOJICTBE MPOIYKTOB NHUTAHHUS W3
PaCTUTEIBHOTO ChIPbsI

3Hare

- OCHOBHBIC TOHATUS OHOXWMHUH, CTPOCHHE U (YHKIHMH YIIIEBOJIOB,
AMHHOKHUCIIOT, OEJTIKOB, KHPOB, BUTAMUHOB M UX META00JIH3M,

- KHHETUKY (DepMEHTATUBHBIX PEaKIHii,

- OCHOBBI F'€HHOW WHXEHEpUU B 00BbEME, HEOOXOAMMOM MJisi NOHUMAHUS
OMOXMMHYECKHUX IPOLECCOB B IPOU3BOJCTBE NPOJYKTOB IHUTAHUS U3
PaCTUTEIBHOTO CBIPBS.

YmMmetrs

- OCYILECTBJISITh KAYECTBEHHBIM M KOJMYECTBEHHBIN aHAJIN3 aMHUHOKHUCIIOT,
0€NKOB, YIJIEBOJIOB, )KUPOB M BUTAMHHOB B PacTBOPAX, PAaCTUTENbHBIX U
JKUBOTHBIX ITPOJTYKTaX;

- IPOTHO3UPOBATh XUMUYECKUE U OMOXUMUYECKHE TPEBPALIEHUS OCHOBHBIX
KOMIIOHEHTOB NPY NPOU3BOJCTBE MHILIEBBIX IIPOIYKTOB W3 PACTUTEIBHOTO
CBIPBS.

Bnazets

- HaBbIKAMM M  TpUEMaMH  MPOBEICHHUS  TEOPETUYECKUX U
OKCIEPUMEHTAJbHBIX  OMOXMMUYECKHMX  HCCIEOBaHW B  o0yacTu
nepepaboTKH paCTUTEIHLHOTO CHIPHS;

- HaBbIKAMHU KOHTPOJISI KaUE€CTBEHHBIX U KOJMYECTBEHHBIX XapaKTEPUCTHK
CBIPBS, MOTY(HadpUKATOB U TOTOBBIX U3ACTUH.




4. CTpyKTypa, 00b€éM N coep:KaHue T CIUIIIMHBI (MOXYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabota — 89 akaj. 4acos:

— aynuTopHas — 85 akajl. 4acoB;

— BHeayIuTOpHas — 4 akaJl. 4acoB

— camocTosTenbHas padbora — 19,3 akas. 4acos;
— MMOATOTOBKA K 9K3aMeHy — 35,7 akaJ. yaca

dopma aTTecTaluy - SK3aMEH

Pasnen/ tema
JACLIMIIIMHBI

Cemectp

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

Jlek.

11a0.

3aH. 3aH.

HPaKT.

CamocTosiTenpHas

paboTa CTyIeHTa

Bug
CaMOCTOSITEIIbHOM
paboThI

dopma TEeKyILEro
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXKYTOYHOMN
aTTeCTaLluU

Kon
KOMIIETEHIIUH

1. Beenenue

1.1 IIpeaMer u 3amauu Kypca.
Beenenue B OHOXHMHIO.
IIpenmer u

3aJa91 OHOJIOTUYECKOM
XUMUH.  Mecto  OMOXUMHU
cpeau Jpyrux

OMOJTOTMYECKHI TUCIMILINH.

CamocTosTenbpHOe
U3yUeHHe
npodeccHoHAIbH
Ol JINTEpaTypHI.
Pabora ¢
INEKTPOHHBIMU
O6ubnrorexamMu

VYerHbl onpoc.

I1K-5

HUroro no pazneny

2. Benku

2.1 XUMUYECKH I cocTaB
O6enkoB. CsoiicTBa  OENKOB.
Knaccugukanus 6e1KoB.

Tlonroroska u
oopmiieHue
oTyeTa o
nabopaTopHOH
pabore:

- «TexHuka
0e30MacHOCTH NP
pabore B
OMOXUMHYECKOMH
nabopaTopumy;
««O0opynoBaHue,
1ocyna u
PEaKTHBEI
OMOXMMHYECKOM
nabopaTopumy;
CaMOCTOSITENEHOE
u3ydeHHe
METOIUYECKON U
yueOHO
JIUTEPaTypHI;

- IOATOTOBKA K
KOHTPOJIbHOM
pabore;
TECTHPOBAHUIO;

- pedepart.

3amuTa
1abopaTOPHBIX
pabor,
KOHTPOJIbHAS
paborta, Tecr,

pedepar.

IK-5, OIIK-2




2.2 AMUHOKHUCIIOTHI.
Crpoenue,
(OU3MKO-XUMUYECKUE
CBOIiCTBa, K1accubUKaluK

321

[loaroroska u
oopmIeHEe
oTr4era 1o
71a00paTOpHOH
pabore:

- «lIBeTHBIE
peakuuu Ha Oenku
u
aMHUHOKHCIIOTBI»;
CaMOCTOSITENIHOE
u3y4yeHue
METOIUYECKON 1
yueOHOI
JIUTEPATYPHI;

- MOJITOTOBKA K
KOHTPOJIBHOM
pabore;
TECTHPOBAHHIO;

- pedepar.

3ammra
71a00paTOPHBIX
pabor,
KOHTPOJIbHASI
pabora, Tecrt,

pedepart.

I1K-5, OIIK-2

2.3 CTpykTypHasi OpraHu3aIys
OCIIKOB, CBOICTBA,
Ouonornyeckue (QyHKIHH |
MPUMEHEHHUE

IloaroroBka u
oopmiieHue
oT4eTa 1o
nabopaTopHOit
pabore:

- «PacTBOpuMOCTB
OCIIKOBY;
CaMOCTOSITENBEHOE
u3y4yeHue
METOINYECKO 1
yueOHOM
JIUTEPaTyphbl;

- IOATOTOBKA K
KOHTPOJIbHOM
pabore;
TECTUPOBAHUIO;

- pedepar.

3amura
n1abopaToOpHBIX
pabor,
KOHTPOJIbHAs
paborta, Tecr,

pedepar.

IK-5, OIIK-2

24 CtpoeHue,
(hU3NKO-XMMHUECKHE CBONCTBA
u  GYHKOMH  HYKICHHOBBIX
KHCJIOT

4/411

IloaroroBka u
oopmiieHue
oT4eTa o
nabopaTopHOM
pabore:

- «Jlenatyparus
OCIIKOBY;
CaMOCTOSITENEHOE
u3ydeHHe
METOIUYECKON U
yueOHO
JIUTEPaTypHI;

- IOATOTOBKA K
KOHTPOJIbHOM
pabore;
TECTHPOBAHUIO;

- pedepart.

3amuTa
11a060paTOPHBIX
pabor,
KOHTPOJIbHAS
paborta, Tecr,

pedepar.

IK-5, OIIK-2




IloaroroBka u

oopmieHe
oTdeTa 1o
71a00paTOpHOH
pabore:
- «OnpeneneHue
H303JIEKTPHIECKO
1 TOYKH Ka3eHHay,
2.5 Tlporecchl JTUCCUMUISIMN - KoHnTponpHas
U cuHTe3a OenakoB. OOMeH 2 221 2 | camocrositenbHOe | pabora, Tect, |[IIK-5, OIIK-2
a3oTa U3ydeHHE pedepar.
METOIUYECKON 1
yueOHOM
JIUTEPATypHI;
- MOAITOTOBKA K
KOHTPOJIBHOM
pabore;
TECTHUPOBAHUIO,
- pedepar.
Wroro no pazaeny 10 | 15/81 11
3. ®epMeHTH
31 CoBpeMeHHbIe
MPEICTABICHUS O MEXaHU3Me
JeHCTBUS (hepMeHTOB.
CoiicTBa (hepMeHTOB.
3aBUCUMOCTB AKTHBHOCTH Ioaroroska u
(hepMeHTOB OT TeMIepaTyphl, oopmiieHue
pH. Crieniupu4HOCTH oryera 1o
JefcTBus; HU3MEHEHHUEe nabopaTopHOH
AKTUBHOCTHU (hepMeHTOB. pabore:
MexaHnusm eicTBUsS - «l'ugponuz
(bepMeHTOoB. Kuneruxa HYKJIEOIPOTEH 0B CT—
(epMEHTAaTHBHBIX  pPEaKIHUil. TIPONOKEN;
1abopaTOpHBIX
DHeprust akTHBALHH. - 6
CTpyKTYpHO-()YHKIIMOHAIbHAS 2 8 2 | caMoCTOSITEeNBHOE pabor, [K-5, OTIK-2
OpraHu3anys (hepMeHTHBIX u3y4yeHne KOHTPOTIbHAA
OCIIKOB: METOIMYECKON U pabora, rect,
AKTUBHBIN LIEHTD; ero yueOHoM pegepar.
CBOICTBa;  aJJIOCTEPUUYECKUI JUTEPaTyphl;
nenTp. KauectBeHHsli 1 - IIOATOTOBKA K
KOJIMYECTBEHHBIH  OEJIKOBBIH KOHTPOJIbHOM
COCTAaB TPH BO3JCHUCTBUH Ha paborte;
OpraHu3M TECTUPOBAHUIO;
(akTopoB BHemIHEW cgepsl. - pedepar.
Homenknatypa u
knaccudukaims ¢epMeHTOB.
E nuanmms AKTHBHOCTH
(hepMeHTOB.
HWroro no pasaeny 2 8 2

4. OOmee mnosTHe 00 oOMeHe

BCILICCTB M DHEPI'UU B OpraHn3Me




IloaroroBka u

ohopmieHUE
41 Bsegenue B 00OMeH bop
oTdeTa 1o
BEIlleCTB. bHOXuMHS THTaHUS N
71a00paTOpHOH
MTUTaHUE; META0OIH3M;
BBIJICTICHUE MIPOIYKTOB padore:
POILYK - «OnpeneneHue
MeTabonu3ma. OcHOBHbIE
ATO® B npoxkax»; 3amura
MTUIIEBBIC BEIIECTBA:
- 71a00paTOPHBIX
YICBOILL,  OKMPEL  Oemicu. CaMOCTOSITENEHOE aboT
HesamenuMble  KOMITOHEHTBI P ’ IIK-5, OIIK-2
U3ydeHHE KOHTPOJIbHAs
OCHOBHBIX THIIIEBBIX .
METOUYECKOI 1 pabora, Tecrt,
BEIIICCTB! HE3aMCEHUMbIE N
yueOHOI pedepar
AMHUHOKHCJIOTBI, HE3aMECHUMBIC
JIUTEPATypHI;
JKUPHBIC KUCIIOTBI,
- MOAIrOTOBKA K
BUTAMUHBI W  MHHEpaIbHbIC .
N KOHTPOJBbHOMN
JIEMEHTBl.  DHEepreTH4ecKuil
pabore;
oOmeH
TECTHPOBAHUIO,
- pedepar.
Wroro no pazneny
5. YrneBousl
5.1 ®wusuonoruyeckas poib
Tlonroroska u
YIJIEBOJIOB. OcHOBHBIE
oopmiieHue
YIIIEBOABI N
oTyeTa o
W norpebHOCTH B yriaeBoaax. .
N nabopaTopHOH
CBoiicTBa U paclpocTpaHEeHHe
pabore:
IJIMKOTeHa Kak
- «KauecTBeHHbBIE
PE3epBHOTO HoNrcaxapua.
peakiuu Ha
Buocunres riukoreHa. 3ammura
YTJICBOABDY;
I'mukorenossr. Bszaumusie 1abopaTOpHBIX
MpeBpaILCHUs JIEBOIOB. a0oT,
PCBP yr CaMOCTOSITEINLHOE p i [1K-5, OIIK-2
Brausane n30bITKA KOHTPOJIbHAs
u3y4yeHne
YIJIEBOAOB B pa3BUTUH . pa0orta, Tecr,
. METOIUYECKON U
OXKUPEHUS lanakro3a: . pedepart.
. yueOHoM
OHOJIOrNYECKOe 3HAUYEHHE;
N JIUTEPaTypBbl;
XAMH3M IIpeBpaIIEeHUI
- IOATOTOBKA K
rajJaKTo3bl B TIIIOKO3Y. .
KOHTPOJIBHON
Broxummyeckue acriekThl
pabore;
rajJakTO3EMHH. Xumusm
TECTUPOBAHUIO;
MpoIIeccoB 0OMeHa (PYKTO3HI.
- pedepar.

HUroro no pazneny

6. JIunmas!




IloaroroBka u

oopmIeHEe
oT4era 1o
71a00paTOpHOH
pabore:
6.1 dusnonoruyeckas poib «OMyIbTHp O_BaHH
JINIUJIOB. XapakTepucTuKa d)ep;;:;gi:;Hmﬁ 3amura
JIUMATHOTO COCTaBa THINA W | maboparopHbIx
norpedHOCTH B nununax. Pomnp oo | san m;:[ponn? HKHpDY, pabor, [IK-5. OIK-2
JIUMUTHOTO MTUTAHHUS. KOHTPOJIbHAS ’
OcobeHHOCTH MPOIYKTOB CAMOCTOATEILHOC pabora, Tecr,
MepeBapyuBaHus ¥ BCACHIBAHUSI MeTﬁ?:[Z;eeHc?cf)ﬁ " pedepar.
JIUTHUJIOB. yaeBHOi
JIUTEPATypHI;
- MOAITOTOBKA K
KOHTPOJIBHOM
pabore;
TECTHPOBAHUIO,
- pechepar.
Uroro no pazneny 421 | 8/41
7. ButaMuHbI
TloaroroBka u
oopmiieHue
7.1 BuTamunsl KaK orierano
He3aMEHUMBbIE (PaKTOPBI naGOPgTOP_HOH
MUTAHUS. Knaccugukanus. ) «Oﬁ; ezgc].eﬂne
HUctopust oTKpHITHSIL.
XupopacTBopUMBIE BUTAMHUHBI Blzgiﬁd:;i B
(A, I, E, K). .
Mexanuszm JefcTBus. ?Eg:;i;:;éﬁ:;f
[uieBble MCTOUHUKH. . 3ammra
CyrouHast notpeOHOCTb. [ urno- Hafﬁ;ir:g?»’ 11a060paTOPHBIX
¥ aBUTAMHUHO3EI, 401 12 peaKiH Ha pabor,
THIIEPBUTAMUHO3BL. . KOHTPOJIbHAs
BopopactBoprumMbie BUTaMUHBI, HHCYITHED, paborta, Tecr,
Ouonoruyeckas poJb. CaMOCTO;{TCHbHOC pedepar.
KodepmenTtHbie QyHKIMN
BHUTaMHHOB. OcobeHHOCTH fBYyHeHne
CTPOCHHS M y4acTHe B oOMeHe MeTOHngCIﬁOH "
BEIIECTB  BOJOPACTBOPHMBIX yaeomou .
sutammros (B1, B2, B3, B6, JIATCPATYPPI,
B2 Be om0 oo
AHTHBUTaMUHBI. pabore;
;
TECTUPOBAHUIO;
- pedepar.
HWroro no pasaeny 421 12

8. T'opMOHBI




8.1 Heiipo-ropmonanbsHas

perymamua.  Kmaccnduxarms
TOPMOHOB II0 XHMHYECKOMY
CTPOCHHUIO, OHMOJIOrNYECKUM
OYHKIMAM W MEXaHH3MY
nepefagn TOPMOHAJIBHOTO
CHTHaJa B KJIETKY.
MemOpaHHbII u

BHYTPHUKJICTOUHBIA MEXaHU3MBI
JeHCcTBUSI TOPMOHOB. CUCTEMBI
TpPaHCMEMOPaHHOTO
rpeoOpazoBaHus
TOPMOHATIBHOTO CHTHaJA.
[{uknuyeckue HYKICOTUIBI U
npyrue BTOPUYHBIC
MOCPETHUKH. Ponb
MPOTEHHKHHA3 B 00CCIICUYCHUH
crieruduku KJIETOYHOTO
OTBETA. XapakTepucTuka
OCHOBHBIX TOPMOHOB
YeJloBeKa, y4acTHe B OOMeEHe
BEIIIECTB, THITO0- "
THNEPPYHKIUK  SHIOKPUHHBIX
xKernes.

Ponp UHCYJIMHA u
KOHTPUHCYJISIPHBIX TOPMOHOB B
obecrieyeHur TOME0CcTasa.
Perymsiuust BOIHO-COIEBOTO
obmena. Pomb ropMOHOB B
perynsiuyd oOMeHa KajubLus U
¢docdatos.

4/41

0,3

CaMOCTOSITENIEHOE
H3y4eHue
METOIUYECKON 1
yueOHoM
JIUTEPATYPHI;

- MOJITOTOBKA K
KOHTPOJIBHOU
pabore;
TECTUPOBAHUIO;

- pedepar

KonTponbHas
pabora, Tecr,

pedepart.

I1K-5, OIIK-2

HUroro no pazneny

4/211

0,3

HUroro 3a cemectp

34/8U1

51/121

19,3

OK3aMCH

Hrtoro o aucuuminHe

34/8
)41

51/121

19,3

OK3aMCH

IK-5,0I1K-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nponecce npenogaBanus IMCUUILIMHB «BHOXUMUS TPUMEHSIOTCS TPAJIULIUOHHAS U
MH(OPMAMOHHO-KOMMYHUKAIIMOHHASI 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuu mpoXoaaT Kak B uH(GOpMaIMOHHOU (hopMe, TJIe UMEET MECTO TIOCTIEI0BATEIBHOE
M3JIOKEHUE Marepuana B JUCHUIUIMHAPHOW JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIIECTBEHHO
BEepOATLHBIMY CPEACTBAMH, TaK U B (popMe JISKIHIA-OeCce bl WU JUAJIoTa C ayJAUTOPUCH, JISKIIUN
C NPUMEHEHUEM JJIEMEHTOB «MO3IOBOM aTakw», JEKIUH-KOHCYJIbTALMi, IlI€ TEOPETUYECKUN
Marepuai 3apaHee BBIJIACTCA CTYJAEHTaM JJisi CaMOCTOSITEIbHOTO H3YY€HHUs], JJI1 MOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JEKIUS TPOXOIUT IO THUITY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOTO B JEKIUU MOTYT MCIOJIB30BATHCS JIEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
[IpobneMHast neKIusi HaYMHAETCS C BOMPOCOB, C TMOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOJE
W3JIOKEHUs MaTepuaia HeoOXOJUMO pemIuTh. Takas JeKIWs MpeCTaBseT cOOOM 3aHATHE,
MpeArnoJaraonee WHUIMUPOBAHHOE TPETOaBaTeieM MPUBICYCHUE ayTUTOPUH K DPEIICHUIO
KpYTHOW HaydyHOW MpPOOJEMBbI, PACKPHIBAET BO3MOXHBIE IMYTH €€ peHIeHHUs, IOKa3bIBaeT
TEOPETUYECKYIO U TPAKTUUECKYI0 3HAYMMOCTh JNOCTHMXeHuH. Ha mpoOieMHOM JeKIuu HOBOE
3HaHUE BBOJUTCS KaK HEM3BECTHOE A oOyuatomuxcs. [lomyuennas uHdopmalus ycBauBaeTcst
KaK TUIYHOCTHOE OTKPBITHE €I11€ HE U3BECTHOTO 7S ce0s1 3HAHUS.

st peanuzanuu WHPOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEeIbHON TEXHOJIOTUH
MIPOBOJATCS JICKIIMU-BU3YAIM3aIlUN, B X0JI€ KOTOPHIX M3JI0KEHHE TEOPETHYECKOTO MaTepuasia
COTIPOBOXIACTCS MPE3CHTAIINECH.

JlekIMOHHBIN MaTepuall 3aKpervIsieTcs B X0/1€ JTabOpaTOPHBIX padOT, B X0OJ€ KOTOPBIX
yueOHast paboTa MPOBOAUTCS B BHUIE MPOBEACHHWS KOHTPOJISA KadecTBAa TOTOBBIX OJIFOA |
KylnuHapHbIX wu3aenuii. Ha paGopatopHbix paboTax BBINOJHSIOTCS TPYIIOBBIE MU
WHIWBHUAyAJIbHBIC 3aMaHusl 1O mpouaeHHoW Teme. [IpoBenenue mabopaToOpHBIX paboT
HEOOXOMMO TPEeIBapATh MHCTPYKTAKEM IO MpaBuiaaM Oe30macHoi paboThl B J1a0OpaTOPHH.
OCHOBHBIM YCJIOBHEM JIOMYCKa CTYAEHTOB K Ja00OpaTopHO paboTe SBISETCS UX 00s3aTenbHast
MOATOTOBKA K HEH C COCTaBJIEHUEM TeopeTHueckoro BBeaeHus. [Ipu nposeaennn 1abopaTOPHBIX
3aHSTUH UCIIOJIB3YETCS] METOJT KOHTEKCTHOTO OO0y4YeHHsI, KOTOPbIN MO3BOJIET YCBOUTH MaTepHa
IIyTEM BBIABJICHUS CBSI3€d MEXJYy KOHKPETHBIM 3HAaHHEM M ero npumeHeHueM. Kpome rtoro,
1enecooOpa3Ho UCIOIb30BaTh TEXHOJIOTHUIO KOJIJIEKTUBHOTO B3auMOOOyueHus (mapHyto padoTy)
TpeX BMJIOB: CTAaTUYECKas Iapa, AUHAMUYECKas I1apa, BapUalMOHHas Iapa; COBMeEIas ee C
TEXHOJIOTUEH MOJyJIbHOTO 00ydeHUs. BBIMOIHUB SKCIIEpUMEHT, oOydaromuecs: popMynupyoT
0000111eHHBIE BBIBOJIBI 10 CEPHUH OTIBITOB, UCIIOIb3Ys MIPUEMbl aHAJIIOTUH U CPABHEHUSL.

CamocrosTenbHas paboTa 00yJaromuxcs sSBJISETCS OJHUM U3 Haubosee 3(PpPEeKTUBHBIX
CPEICTB pa3BUTHUS NOTpeOHOCTH K Oynaymemy camooOpazoBanuio. CamocTosaTenbHas paboTa
oOyuaroniuxcs BKJIIOYaeT B celsi camble pa3HooOpasHbie (QOpMBbI y4eOHOU NESTENbHOCTH:
BBHITIOJIHEHUE JOMAIIHUX 3a/laHu#, 3aBepuieHrue oQopMIIeHHs JTa0OpaTOPHBIX padOT, U3ydCHHE
OCHOBHOTO M JIOTIOJIHUTEIBHOTO MaTepuaia Mo yueOHHUKaM M MOCOOUsM, YTeHUEe U mpopadoTka
Hay4yHOU JUTepaTypsl B OuONIHMOTEKe, Hamrcanue pedepaToB U KypCcOBBIX pabOT, MOArOTOBKA K
KOJUIOKBUYMaM, 3a4€TaM, UTOTOBOM aTTE€CTALIUH.

CamoctosarenbHas paboTta 00ydarImIUXCs J0KHA ObITH HAIpaBlieHA HAa 3aKpeIUICHUS
TEOPETUYECKOT0 MaTepuasa, U3N0KEHHOTo MperojaBaTesieM, Ha MPopadoTKy TeM, OTBEACHHBIX
Ha CaMOCTOSITETbHOE W3yYeHHUE, Ha TMOJATOTOBKY K JIa0OpaTOpPHBIM 3aHATHSM, BBIIIOJHEHUE
JOMAIITHUX 33/IaHui U TOATOTOBKY K PYOEKHOMY U 3aKIIOUYUTEILHOMY KOHTpoito. [Tomumo
3TOro, OOydJaromuecs MPEICTABIAIOT Pe3yabTaThl CBOEH CaMOCTOATEIbHONW paboThl B BHJE
MpEe3EHTAaLN M.



6 YueOHO-MeTOIHYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYarouXCcst
[IpencraBneno B mpuiioxenuu 1.

7 OueHoYHbIE CPEACTBA /ISl IPOBEACHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1 3unkesud, E.I1. OcHoBbl Onoxumui : yueonoe nmocoodwue / E.I1. 3unkesuy, T.B. JIo6oBa,
N.A. Epemuna. — Kemeposo : KemI['Y, 2017. — 108 c. — ISBN 979-5-89289-118-8. — Tekcr :
NIEKTPOHHBIH /[ DnextpoHHO-OMOMuoTeuHas cuctema «Jlamp»  [caiit]. — URL:
https://e.lanbook.com/book/103930 (nata oopamenwus: 01.09.2020)

2 Tlunuyk, JI.T. buoxumus : yue6noe nocodue / JL.I'. Tlunuyk, E.I1. 3unkesuy, C.b.
I'puouaa. — Kemeposo @ KemI'V, 2011. — 364 c. — ISBN 978-5-89289-680-1. — Tekcr :
ANIEKTPOHHBIH [/ DnexkrpoHHo-OMOnmMoTeuHass  cucrema  «Jlamp»  [caiit].—  URL:
https://e.lanbook.com/book/4596 (nara oopamienwus: 01.09.2020)

0) JlonosiHUTEIbHAS JIUTEPATYpa:

1 Baxenosa, M.A. OcHOBBI MoOJeKyIsspHOW Ouonornu. Teopus u mpakThka : yuyeOHOe
nocooue / . A. baxenosa, T.A. Ky3uenosa. — Cankr-IlerepOypr : Jlans, 2018. — 140 ¢c. —
ISBN 978-5-8114-2698-0. — Tekct : 31eKTpoHHBIH // DIeKTPOHHO-OMOIMOTEYHAs CcUCTEMa
«Jlanby [caiit]. — URL: https://e.lanbook.com/book/99204 (nara obparmenus: 10.09.2020)

2 buonornueckas Heopranudeckas xumus. CTpyKTypa U peakKiIMOHHAs CIIOCOOHOCTh: B 2
4. (komrutekr) / . beprtunn, I'. I'peii, 3. Ctuders, /{. Banentune ; mepeBoj ¢ anriuiickoro B. B.
Asneesoit, JI. B. CeBacthsiHOBa. — 3-¢ u311. — Mocksa : JlabopaTtopus 3Hanuii, 2017. — 1148 c.
— ISBN 978-5-00101-560-4. — TekcT : 35eKTpOHHBIH // DICKTPOHHO-OMOIHOTEYHAS CHCTEMA
«JIanby [caiiT]. — URL.: https://e.lanbook.com/book/94165 (mara oopamienwus: 10.09.2020)

3 Kpurep, O. B. OcHOBBI OMOTEXHOJIOTHYECKON MEpepadOTKU CHIPbsI paCTUTEIBHOTO,
YKHBOTHOTO, OMOJIOIHYECKOI0 MPOUCXOKICHUS M PIOBI : yuebHOe mocobue : B 2 yactsax / O. B.

Kpurep. — Kemeposo : KemI['V, [6. r.]. — Yacts 1 : buoTexHOJOTHYECKHE CIOCOOBI
nepepaboOTKH  ChIpbS JKMBOTHOro mpoucxoxnaenus — 2012, — 104 c¢. — ISBN
978-5-89289-732-7. — TekcT : 31eKTpOHHBIN // DiaekTpoHHO-0MOMHOTEUHAs crcTeMa «JIaHby

[caiir].— URL.: https://e.lanbook.com/book/4681 (mara obpamenus: 10.09.2020)
4 HomoxmanoBa, A. JI. buoxumus nmns texHosoroB B 2 4. Yacte 1. | y4eOHUMK U

npakTukym s By3oB / A. JI. HoBokmanoBa. — 2-¢ u3f., ucmnp. — MockBa : M3gareascTBo
HOpaiit, 2020. — 211 c. — (Bricuiee ob6pazoBanue). — ISBN 978-5-534-02151-6. — Tekcer :
AJIEKTPOHHBIN 1l 3bC FOpaiit [caiiT]. — URL:
https://urait.ru/viewer/biohimiya-dlya-tehnologov-v-2-ch-chast-1-452435#page/173 (mata

obpamienus: 10.09.2020)
5 Hosoxkmanosa, A. JI. buoxumus s TexHonoroB B 2 4. Yacte 2. ! y4yeOHHUK H

npakTHKyM st By30oB / A. JI. HoBokmanoBa. — 2-¢ u3j., ucnp. — MockBa : M31aTenbcTBo
HOpaiit, 2020. — 302 c. — (Bricuiee ob6pazoBanue). — ISBN 978-5-534-02153-0. — Texkcr :
AJIEKTPOHHBIN 1l 3bC FOpaiit [caiiT]. — URL:
https://urait.ru/viewer/biohimiya-dlya-tehnologov-v-2-ch-chast-2-452436#page/229 (mata

obpamienus: 10.09.2020)

6 Oxpumenko, O.B. OcHOBBI OMOXMMHUU CEIBCKOX03IMCTBEHHOMN MPOJIYKIUH : yuyeOHOe
nocobue / O.B. Oxpumenko. — Cankr-Ilerepoypr : Jlanp, 2016. — 448 c. — ISBN
978-5-8114-2237-1. — TekcT : 2neKTpOHHBIH // DNeKTpOHHO-0MOIMOTEYHAs 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

«Jlanby [caiiT].— URL.: https://e.lanbook.com/book/81567 (mata obpamienus: 10.09.2020)

7 IllepGakoB, B.I'. buoxumus u ToBapoBeJCHHE MACIUYHOTO ChIpbs : yueOHuk / B.I.
lepbakos, B.I'. Jlo6aHoB. — 7-¢ m3x., crep. — Cankr-Ilerepoypr : Jlans, 2016. — 392 ¢. —
ISBN 978-5-8114-2261-6. — Tekct : 2neKTpOHHBIA /[ DIEKTPOHHO-OMOIMOTEYHAs CHCTEMa
«Jlanby [caiiT].— URL.: https://e.lanbook.com/book/90049 (mata oGpamienus: 10.09.2020)

8 Hayxka u xu3nb. - ISSN: 1683-9528 - TekcT: HemocpeacTBeHHBIN

9 MWUssectuss By3oB. [lumeBas texnomorus. - ISSN: 0579-3009. - Tekcr:
HEMOCPEICTBEHHBIN

10 ITumeBast npombIieHHOCTh. - ISSN: 0235-2486.- TekcT : HemocpeacTBeHHBIN

B) MeroauyecKkue yKasaHus:

1 3aitnesa, T.H. bruoxumus: MEeTOIMYECKUE YKa3aHUS K JJAOOPATOPHOMY TPaKTUKyMYy /
T.H. 3aiiuesa, H.. bapeimaukosa. - Marautoropck, 'OY BIIO «MI'TY um. I''1. HocoBay,
2011. - 51 c. — TekcT : HEMOCPEICTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenne
HanmenoBanue

1o Ne norosopa CpoK JIeHCTBYS TULEH3UH

MS Windows 7
Professional (s |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007\, 135 o1 17.09.2007 Gecepoamo
Professional

. CBOOOJIHO pacHpoCTpaHsIeMOe
1Zip 1o 06eccpovHO
Bpayszep Mozilla [cBobGoano pacmpocrpansemoe 0eccpoUHO

CBOOOJIHO pacHpoCTpaHsIeMOe
FAR Manager 1o 0eccpovHO
IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa

OnekTpoHHas 0a3a rmepuoauuecKkux u3mganui East
View Information Services, OO0 «MIBIC»
HanponaneHast MHQOPMAaIMOHHO-aHAIUTHYECKAS
cucrema — Poccuiickuit wungekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutupoBauus (PMHII)

ITouckoBas cucrema Akagemus Google (Google
Scholar)

Nndopmanronnas cucrema - EnuHoe OKHO
JI0CTyTa K UHQOPMAIIMOHHEIM pecypcaM
denepanbHOe  TOCYIAPCTBEHHOE  OIOJUKETHOE
YUpEKICHHE «DenepanbHbIN urctutyt|URL: http://www1.fips.ru/
IPOMBIIIIEHHON COOCTBEHHOCTH

Poccuiickass  T'ocymapctBeHHast ~ OmOiamoTexa.
Karasoru

YHuBepcurerckas UWHGOPMAIMOHHAS  CHUCTEMa
POCCHA

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/

OnexkTpoHHble pecypchl Oubmuoreku MITY
uMm. ['.1. HocoBa
MexnyHapoaHas HAayKOMETpUIeCKast
pebepaTuBHas M IOIHOTEKCTOBas Oasa mannbix |http://webofscience.com
HayuHbIx n3nanuii «Web of science»
MexnyHapoaHas pedepaTuBHas U
ITOJIHOTCKCTOBAsl _CIpaBoyHas 0a3za JIaHHBIX
Mexnaynapoanas ~ 6a3a  MOJHOTEKCTOBBIX
KypHaAIIOB Springer Journals
MexnyHapoaHas pedepaTuBHas U
HOJIHOTEKCTOBAs CIpaBo4Has 0Oasa gandbix [https://www.nature.com/siteindex
Hay4YHBIX W3gaHui «Springer Naturex»
9 MaTepuajbHO-TeXHHYeCKOe o0ecnedeHue TUCIHIIUHBI (MOIYJIs1)

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

http://scopus.com

http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 00ecTIedYeHNE JUCIUTUINHBI BKITFOUALT:

VYdeOHas ayauTopus Ui MPOBEICHUS 3aHITHN JICKIIMOHHOTO THUTA: MYJIbTUMEIUNHHBIC
CpEICTBa XpaHEHUs, Iepelauy 1 MpeICTaBIeHHs yueOHOU HHPOopMaIun

VYyebnast aymutopus Ui TPOBEIEHUs JiabopaTtopHbIXx pabotr: JlabopaTopHoe
000pyI0BaHNE, XUMUYECKast U MEpHAs IMOCY/1a, XAMUYECKHE PEaKTUBBI U MaTEPUAIIbI.

YdueOHast aymuTOpHs JUIS TPOBEJICHUS TPYIIIOBBIX U WHIUBUIYATBHBIX KOHCY/IbTAIIHH,
TEKYIIETO KOHTPOJS M TPOMEKYTOYHOH aTTeCTallMd: MYJIbTHMEIMIHBIE CPEICTBA XpaHEHHUS,
nepeiauu ¥ npeicTaBiIeHus yueOHOU HHpOopMaIun

[Tomemienus A caMOCTOSATENbHONW pabOThl OOYYAIOMIMXCS: KOMIIBIOTEPHBIE KIIACCHI;
YHUTaTbHBIC 3aJIbl OMOIMOTEKH, TIEPCOHANIBHBIE KOMITbIoTEPHI ¢ makeToM MS Office, Beixomgom B
WuTepHer M C JOCTYIIOM B DJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHUBEpPCUTETA

[Tomemenus s  XpaHeHWsT W TPOPUIAKTUIECKOTO OOCTY)KHMBAHHUS  y4EOHOTO
000pYyIOBaHUS: CTEIUIAXKH JJI XPAaHCHHS yIeOHO-HATJISAHBIX TOCOOUH U y4eOHO-METOIUIECKON
JOKyMeHTaluu. MIHCTpyMeHThI Ui peMOHTa U 00CITYKUBaHUs JJaOOPaTOPHOTO 000PYIOBaHUS.


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

IIpuniaoxenue 1
YueOHo-MeTOANYECKOE 00eciedeHHe CAMOCTOATEIbHOM Pad0Thl CTY/ICHTOB

[lo pucununnube «buoxumus» MNpPeAyCMOTPEHA ayIuTOpHas W BHEAyAUTOPHAas
CaMOCTOsATENbHAs paboTa 00yJarOMIHUXCA.

AynuTtopHas caMocTosiTelnbHass pabora oOyyaromuxcs Ha JabOPAaTOPHBIX 3aHATUSIX
OCYLIECTBJISAETCS MO KOHTPOJIEM IIPENOAABATENS B BUJE HAIMCAHUS BBIBOJIOB U TEOPETUUECKUX
000CHOBaHMH IO TIPOBEICHHBIM OIBITAM.

BueaynuropHast camocrosiTenbHas padboTa o0O0ydyaroluxcs OCYILIECTBISETCS B BUJE
U3YYEHHUS JIUTEPATyphl IO COOTBETCTBYIOLEMY pa3ieily ¢ IpopabOTKOM MaTepuaa; BbIIOJHEHUS
JOMAIIHUX 3aJaHAN U IIOATOTOBKH K KOHTPOJIO.

Ilepeyenb BUI0B KOHTPOJILHBIX 3aJaHUI

Texymuil KOHTPOJIb:

- YCTHBIM ¥ TMCBMEHHBIH OIpOC;

- J1abOpaTOpHBIC 3aHATHUE;

- coOOIIeHHe, TOKIaI, 3aluTa pedepaTos;

- TECTOBBIE 3aJIaHUSI.

[IpomexyTOUHBIN KOHTPOJIb:

- KOHTPOJIbHBIE BOIIPOCHI U TECTHI K 3aUETY.

VYCTHBIN OMpoC MPOBOJIUTCS Ha ayAUTOPHBIX 3aHATUSAX B (JOpME ONpoca Ha CEMUHAPCKUX U
1a00paTOPHBIX 3aHIATHIX, JIEKIHIX.

[TuceMeHHBIH OMpoc MPOBOIUTCS B BUE CAMOCTOSTEIHLHOM pabOThI MO OTAEIBHBIM TEMaM
Kypca, KOHTPOJIbHOH paOOTHI.

VCeTHBIE W NHUCBMEHHBIM  OMPOCHI  MPEANOJaraloT OTBEThI  OOYyYarONIUXCS  Ha
COOTBETCTBYIOIIHE BOIIPOCHI [0 U3YYEHHBIM TEMaM.

Ilepeuennb J1abopaTOpPHBIX padoT:

JlaGopatopnass pabota Nel «TexHuka Oe3omacHOCTH TpH paboTe B OHOXMMHYECKOM
1a00paTOPUH»;

JlaGopatopnass pabotra Ne2 «OOGopymoBaHme, IOCyJa W PEAKTUBBI OHOXHUMHUYECKOM
1a00paTOPUM»;

JlaGopaTtopnas padora Ne3 «IIBeTHbIC peakiyu Ha OEITKW 1 aMUHOKHCIIOTBI»,

JlabopaTopHas pabota Ne4 «PacTBOpUMOCTh OEIIKOBY;,

JlaGopaTtopnas pabota Ne5 «JleHaTyparust OEIKOB»

JlaboparopHas padota Ne6 «OnpeneneHue H303IEKTPUUECKON TOUKU Ka3eHHaY,

JlaboparopHas padota No7 «['uaponn3 HyKI€ONpOTEUI0B IPOAOKEI»;

Jlaboparopnas pabota Ne8 «Onpenenenue AT® B apoxokax»;

JlaboparopHas pabota Ne9 «KauecTBeHHbIE peaklliy Ha YTIEBOIbDY;

JlaboparopHas padota Nel0 «OMynbrupoBaHue Kupay,

Jlaboparopnas pabota Nell «DepMeHTaTUBHBIN THAPOIIN3 KUPAY;

Jlaboparopnas pabota Nel2 «KauecTBeHHBIE peakiliy Ha BATAMHUHBDY,;

Jlaboparopnas pabota Nel3 «OrmnpeneneHre BATAMUHOB B OBOIIaX U QPYKTax»;

JlaboparopHas pabota Nel4 «l[BeTHbIE peakliuy Ha HHCYIUHY;

IIpuMepHbIH IepedYeHb TECTOBLIX BONIPOCOB
Heo0x011M0 OTMETUTH TPaBUIILHBIN OTBET (OTBETHI), 00BOJISI €0 MOJHOCTHIO.
no  Teme:  «AMHHOKHCI0TBI.  CrTpoeHme, (HU3MKO-XHMH4YECKHE  CBOMCTBA,
KJIaccH(pUKaAnum»

1. OTMeThTe MPOTEMHOT€HHbIE AaMUHOKHUCIIOTHI:
a) Tpunrtodan



0) aJlaHUH

B) COJIOHHUH

r)

2. Kakue 351eMeHTBI BXOJIT B COCTaB aMUHOKHCIIOT:

a) yriiepoa

6) bocdop

B) cepa

T') KUCJIOPOJ

3. Kakue rpynmnsl BXOJAT B COCTaB OOIIEH 9acTH aMHUHOKHCIIOT

a) — CHz

0) - CH.OH

B) — COOH

r)—NH

4. Ykaxure, kakoil xapakrep umeer rpynmna —NH2
a) KUCTIBII

0) OCHOBHOM
B) HENTpanbHBIN
r) aM(oTepHbIi

no teme: «CTPpyKTypHasi opraHu3anus 0eJIKoB, CBOHCTBA, OHoIornueckue GyHKIUU U
NpUMeHEeHH e

1. Kak naszwiBaercs cBsizb —CO-NH-:

a) BOJIOPOTHAS

0) cmoxxHOd(pUpHas

B) METITHUTHAS

r) mpocTas dbupHas

2. Pa3nble ypoBHHM OpraHu3anuu 0€JIKOB CTaOMIM3UPOBAHBI ONIPEICIICHHBIMU TUIIAMU
cBs3eit. [Togbepute kK KakI0My MPOHYMEPOBAHHOMY THITY CBSI3U OyKBEHHBIN OTBET:

1.KoBajieHTHBIE CBSI3U MEXIY
KapOOKCHUIILHBIMU U aMUHOTPYIIITIAMHU
pagrKagIoB aMUHOKHUCIIOT.

2.CBs3b MEXK]y 0i- aMUHO- U
0-KapOOKCH-TPYIITHPOBKAMHU
aMHHOKHCJIOT.

3.CBs13b MEXKy pauKanaMu
LIUCTENHA.

4.Bo1OpOAHBIE CBSI3U MEXTY
MEeNTUAHBIMU TPYIIHUPOBKAMH.

5.BonopoaHblie CBA3U MEXKITY
paguKagaMyd aMHUHOKHCIIOT.

6.I'mapodoOHBIC B3aNMOACHCTBUS
paarKagoB aMUHOKHCIIOT.

bykBeHHbIEe BADHAHTHI OTBETA:
A — IlepBuyHas cTpyKTypa
b — Bropuynas ctpykrypa
B — Tpernunas crpykrypa

3.KakoBa 0COOEHHOCTH KUCIBIX OEIKOB?
a) nmpeo0nagaHue TUKApOOHOBBIX KUCIOT



0) paBHOE COOTHOIIEHNE MOHOAMHHOAUKAPOOHOBBIX
MOHO&MI/IHOMOHOKap6OHOBBIX KHUCIIOT

B) Ipeo0Iajanie TMaMUHOMOHOKapOOHOBBIX KUCIOT

r) 6eI0K COCTOUT U3 MOHOAMUHO U MOHOKapOOHOBBIX KUCIOT

4. OOparumas feHaTypauus 0eyka MPoOUCXOUT MPU:
a) JUIMTEJIbHOM HarpeBaHUU;

0) EeHCTBUM CHJIBHBIX KUCIIOT;

B) KPaTKOBPEMEHHOM BO3/ICHCTBHHU CIHPTA;

T') 100aBICHUH COJIEH TSHKEIIBIX METAIIIOB.

no Teme: «CTpoeHue, PU3NKO-XUMHYECKHE CBOICTBA M (PYHKIHHM HYKJIEHHOBBIX
KHCJI0T»

1. Oyukuuun JHK:

a) XpaHEeHHE TeHeTUYECKOW HH(OPMAIIHH;

0) mepenava reHeTUYECKOr HH(POpPMAIIUKU TI0 HACIIEACTBY IOYEPHUM KIIETKaM;

B) Matpuiia i cunre3a PHK;

I') y4aCTHE B OKHUCIIUTEIIBHBIX PEAKITUSX.

2. B monekyne IHK He conmepxurcs:

a) aJICHUH;

0) TUMUH;

B) ypauui;

I') TyaHUH;

1) IIATO3UH;

€) 1e30Kcupuoo3a.

3. ITpoCTpaHCTBEHHOE COOTBETCTBHE a30TUCTBIX OCHOBAaHUMAPYT IPYTy B MOJIEKYJIaxX
HYKJIEMHOBBIX KUCJIOT OCYILIECTBIISETCS 110 MPUHLIUITY:

a) KOOTIepaTUBHOCTH;

0) KOMIUIEMEHTapHOCTH;

B) KOIUTAHAPHOCTH.

4. HacnencrBeHnHas nngopmalius, 3ariucaHHasi B BUJIe TeHETUYECKOTO KOJ1a, XPAHUTCS B:

a) moJiekyne p-PHK;

0) monekyne u-PHK;

B) mosiekyne JIHK;

r) moJiekyne T-PHK;

1) pubocome.

no teme: «IIpouecchl IMCcCMMUIISIIIAN U CHHTe3a 0eikoB. OOMeH a30Tay

no teme: «®@epmentol. CTpoeHue, ciennPUIHOCTH, PU3NKO-XMMHYECKHE CBOMCTBA,
GyHkuun»

1. DEepMEHTHI 3TO:

a) BEILleCTBA, KOTOPHIE HCIOIb3YIOTCS B XOJI€ PEAKIINH;

0) BelecTBa, KOTOPHIE B XOJI€ PEaKIMH MPETEPIIEBAIOT M3MEHEHUS, HO TI0 €€ 3aBepIIeHUN
BO3BPAIAIOTCS B UCXO/IHOE COCTOSIHUE;

B) OENKOBBIE KaTalu3aTOPHI;

T') BEUIECTBA, KOTOPbIE 00Pa3yIOT KOMIUIEKC C CyOCTpaTOM M pa3pyIIaloTCs B XOJI€ PEaKIIUu;

1) BEIIECTBA, YCKOPSIOIINE XUMHUYECKYIO PEAKIIMIO.

2. XuMHUecKoe MpeBpalleHue cyocTpara o0ecrneynBaeTcs:
a) aJUIOCTEPUYECKUM LIEHTPOM;

0) peryJisaTOpHBIM HEHTPOM;

B) a/ICOPOLIMOHHBIM LIEHTPOM;



') KaTATUTHYECKUM [IEHTPOM.

3. [Ipocrernueckas rpymnmna pepMeHTOB — 3TO:

a) MECTO MPUCOCAUHECHUS CyOCTpara;

0) LEHTp peryasuu

B) y4acTok (epMeHTa, oOecreunBaronuil mprucoeuaeHne 3ppexTopos;
') MECTO MIPUCOEANHEHHS KO(paKTOpa.

4.Kako#i (hepMeHT OCYIIECTBIISICT TUAPOIUTHUECKIH pactaj qucaxapuia’?
a) JInmasa;

0) ammiiasa;

B) JIaKTa3a;

I) MenTuaasa.

no teme: «O011ee noHsATHE 00 00MEHe BellecTB M JHEPIrUM B OPraHU3Me»

no teme: «Ctpoenue, pu3nKO-XxMMHYECKHE CBOIICTBA M (PYHKLHH YTIJIEBOIOB»
1. K 0CHOBHBIM CBOMCTBAaM YIJI€BOJOB OTHOCSATCS:

a) yriaeBo/ibl MHOTOATOMHbIE CIIUPTHI;

0) HalM4YMe HEPa3BETBJICHHOM 1I€TIM aTOMOB YIJIEpO/Ia;

B) MOJIUMEPBHI;

r) cootBeTcTBYIOT hopmyie (CH20) n.

2. [Monmucaxapuapl, coCCTOSIINE U3 MOHOCAXapUAHBIX €WHUI] OJHOTO THTIA,
Ha3bIBAIOTCS TOMOTIONIMcaxapuaaMu. [Ipumepom romormonmcaxapuia sBIsSeTCs:

a) TJIMKOTIPOTEHH;

0) Kpaxmai;

B) TTFOKO3aMUH;

T') TJIIOKaroH.

3. MoHocaxapa 1o CTpyKType MOTYT OBbITh JINHEHHBIMH U IUKJINYecKuMuU. K
MUKITHYECKHUM OTHOCSITCS:

a) hpyKro3a;

0) nezokcupubo03a;

B) JIAKTO34;

') MQJIBTO3A.

1o Teme: «@epMeHTATHBHBIE MPEBPALIIEHUSsI YTJIEBOT0B)»
1. B nuxiie Kpebea obpazyercs:

a) 3 HAZL, 1 ®A]l, 1 ATD;

0) 3 AT®, 3HAJIHo;

B) 3 HA/IH2, 1®A/IH2, 1 I'TD;

r) 12 AT®, 3 HAJL, 2 A/

2. IITK umeer sHEpreTnyeckoe 3HaUCHUE, MOTOMY, YTO MTPUBOJIUT:
a) K 00pa30BaHMIO BOIBI;

0) BerieneHuto COy;

B) 00pa30BaHUIO CyOCTPaTOB JIJIs IBIXaTEIbHOM IIETH;

') 00pa30BaHUIO0 META0OIUTOB AJIsi CHHTE3a HOBBIX BEIIECTB.

3. IIpouecc raukosn3a NpoTEKaeT B:
a) LUTOIUIa3Me KIIETKH;
0) MUTOXOH/IPHSIX KJIETKH;



B) SHJIOIJIACMATUYECKOM PETUKYIIYME;
') MEXKJIETOYHOM IIPOCTPAHCTBE.

4. Perynsaropom yriaeBosHoro oOMeHa B OpraHusMe sBJISI€TCS TOPMOH,
BbIpa0aThIBAEMBbI KJIETKAMH MOJHKETYA0YHOH JKeIe3bl, KOTOPHIA Ha3bIBACTCS:

a) rI00YyIHH;

0) xodenH;

B) UHCYJIMH;

I') IPOTEUH.

no reme: «Knaccupuxanus, crpoeHue U GyHKUMHU JUIHI0B)
1. K He3aMeHMMBIM KUPHBIM KHUCIOTaM OTHOCSITCS:

a) MacisHas ¥ MaJbMUTUHOBAS,

0) MaJTLMUTUHOBAS U OJICMHOBAS;

B) JIMHOJIEBAS M JINHOJICHOBAS;

I') IMHOJICHOBAsI U CTEapUHOBA.

2. Moutekyna xupa COCTOUT U3 )KUPHBIX KUCJIOT U 3TOT0 MHOTOATOMHOTO CIIHPTA!
a) STUJICHTJIUKOJIb;

0) copour;

B) C()MHTO3UH;

T') [JIMLEPHH.

no teme: «O0MeH JUIUIOB)»

1. OCHOBHBIM HCXOJHBIM BEIIECTBOM, 3 KOTOPOTO OCYIIECTBIISACTCS CHHTE3 KUPHBIX
KHCJIOT B OpraHu3Me, sIBJISETCS:

a) TJIIOKO3a;

0) MOYEBHHA;

B) TJIMIIVH;

') TyaHHH.

2. CuHTE3 )XUPHBIX KUCIIOT OCYIIECTBIISETCS B:
a) IUTOIUIa3Me KIICTKH;

0) MUTOXOHIPUAX KICTKH;

B) JIN30COMaX KJICTKH;

T') MEXKIIETOYHOM IPOCTPAHCTRBE.

no reme: «BuraMuHbI»

1. K >xupopacTBOpUMBIM BUTAMHUHAM OTHOCSITCS:
a)A, B, C, I;

0) A, I, E, K;

B) PP, H, B, Bc;

r)C, P, K E.

2.K BOAOPACTBOPUMBIM BUTAMUHAM OTHOCATCA:
a) PP, H, Be;

0) A, B, C, JI;

B) C, P, K, E;

r) B1, B2, B1o.

3. buonorundeckoe 3HaYCHNEC BUTAMHHOB 3aK/II0YACTCS B TOM, YTO OHH,
a) ABJIAKOTCA UCTOYHHUKOM DHCPIUH,
6) BXOJAT B COCTAaB TOPMOHOB;



B) SIBIISIFOTCSI CTPYKTYPHBIMH KOMITOHEHTAMH KIIETOK;
T') BXOJIAT B COCTaB OCJIKOB COCIMHUTEIBHON TKAHMU;
1) BXOJAT B COCTaB ()EPMEHTOB B BUJEC KO(PEPMEHTOB.

no reme: «I'opMOHBD)
1. BriGepuTte cBOICTBa TOPMOHOB, OTJIMYAIOIIUE UX OT JPYTHUX OMOIOTUIECKUX

PErynsaTopoB:

a) IEUCTBYIOT IIPU OYEHb HU3KUX KOHLIEHTPALUSIX;

0) nefcTBYIOT yepe3 creu(pUuIecKre peryisaTophl;

B) IMOCTYIIAIOT B KIICTKU-MUIIICHHA U3 KPOBHU;,

F) CCKPCTUPYIOTCA CIICHUAIN3VUPOBBIHHBIMU SHIOKPUHHBIMU KIICTKAMMU,
1) 0071a/1aI0T OTHOCUTEILHOW CTAOUITLHOCTBIO.

2.

K ropmonam 6enkoBO# pUPOIBI OTHOCSTCS:

a) IPOTEeCTEPOH;
0) ampeHanH;
B) TJIIOKaroH;

I') UHCYJIUH.

3.

OnpegleJmTe, B 4EM 3aKIIFOYACTCA BOS}ICfICTBHG TOpMOHAa Ha OpraHu3M:

a) U3MEHEHHE aKTUBHOCTH ()epMEHTA;

0) U3MEHEHHE MMPOHUIIAEMOCTH MEMOpaH KJIETOK;

B) aKTHBaLlUs CUHTE3a (PEPMEHTOB;

r) pacnaz hepMEHTOB;

1) aKTUBAIIMS B3aMMOJIeHCTBHS )epMEHTa B CyOcTpara.

IIpumepsl BONPoCcoB (POHTAIBLHOTO ONMPOCA MO TeMe KAMHUHOKHMCJIOTHI U 0eJIKN»

1. [aiite onpenenenue TepMuny «benkny»

2. Kakwue anemeHTbI BXOIAT B cocTaB Oenka?

3. Kaxkoii aieMeHT urpaeT riiaBHyro poJib B Oenkax?

4. Kakune aMMHOKHCTIOTBI BXOJAT B COCTaB OEIKOB?

5. Kakune aMMHOKHCIIOTHI Ha3bIBAIOTCS MPOTEUHOTEHHBIMU?

6. Kak Bnusier kucnas cpefja Ha HIOHU3AIUI0 aMUHOKHUCIIOT?

7. Kak Bnusier mienovnas cpesia Ha HOHU3aLKUI0 aMUHOKHUCIIOT?

8. Hanummure o61ryto Gpopmyiny aMUHOKUCIIOT, YKaXUTE Ha3BAaHUS TPYIII.

9. Yem onpenensroTcsi XapakTepHble CBONCTBA aMUHOKHUCIIOT?

10. OT 4ero 3aBUCHT PACTBOPUMOCTh aMHUHOKHCIIOT B BOJIE?

11. Kak knaccuuuupyrorcs aMUHOKUCIIOTHI 10 CTPYKTYpe paaukana’?

12. Kak xnaccuuuupyroress aMUHOKHUCTIOTHI 110 OUOJIOTHYECKOMY 3HAYSHHIO IS
opranusma?

13. HazoBure He3aMeHMMBbIE AMUHOKHUCIIOTHI.

14. Hanummure peakiuu, moaTBepxaaroniie aMmpoTepHble CBOMCTBA AMUHOKHUCIIOT.

15. [ToueMy HEKOTOpPBIE IPOTEMHOTOEHHBIE AaMUHOKHCIIOTHI HA3bIBAKOTCS
HE3aMEHUMBIMU?

16. HazoBute meTop! onpeneneHuss M.M. 6€1KOB.

17. HazoBure cepocoaeprkaliyie aMUHOKHUCIIOTHI.

18. HazoBure apomaTnieckrie aMUHOKHUCIIOTHI.

19. Ha3zoBute 1MaMHHOMOHOKapOOHOBBIE aMHUHOKHUCIIOTHI.

20. Ha3zoBute MOHOAMMHOIMKapOOHOBBIE aMHUHOKHUCIIOTHI.

21. Kakune aMMHOKHCIOTHI Ha3bIBAIOT adu(paTHUeCKUMU?



22. [Touemy HEKOTOpBIE MPOTEMHOTOECHHBIE AMUHOKHUCIIOTHI HAa3bIBAIOTCS
3aMEHUMBIMHA?

23. benku sBnAOTCA:  MOTUMEpaMH, TOJHUIENITHIAMH, TOJMHEKICOTHIAMH,
IUIenTuaaMu?

24, Hanumure peakuuio 00pa3oBaHus MENTHIHON CBS3U?

25. Hanumure peaknuro 00pa3oBaHus MENTHIHON CBSA3U, €CIH 0/IHA U3 AMUHOKHCIIOT
MIPOJIUH?

26. Kakoe KoarM4ecTBO aMHMHOKHUCIIOT BXOJUT B COCTaB O€JIKa: JECATKU, COTHH,
TBICSIYH, JCCSITKH THICSY?

27. Kakwue cBsi3u, 1 MEXKIy KaKHMH IpynnamMu GOPMUPYIOT TIEPBHYHYIO CTPYKTYPY
Oenka?

28. Kakwue cBsi3u, 1 MeXKy KaKHMH TPyIIaMu GOPMUPYIOT BTOPUIHYIO CTPYKTYPY
Oenka?

29. KakoBa ctpykrypa puOpuiisipHbIx 6e1KoB?

30. KakoBa cTpykTypa riao0yinsipHbIX OeTKOB?

31. Kakwue cBsi3u, M1 MEXKy KaKHMH TPyIIaMu GOPMUPYIOT TPETHIHYIO CTPYKTYPY
Oenka?

32. Kakwue cBs13u mpuaarot Mosiekyie 6eika cBoicTBa KOHPOPMAITMOHHOM
TaOMIBHOCTH?

33. Kakwue cBsi3u mpuaaroT Mosiekyie 6eika cBoicTBa CTa0MIbHOCTH ?

34. Kakwue cBsi3u, 1 MEXKy KaKHMH TPyIIaMu GOPMHUPYIOT YUETBEPTHUHYIO CTPYKTYPY
Oenka?

35. B xakux eguHUIIAX H3MEPSAETCS MOJIEKYIApHAs Macca OEIKOB?

36. OT 4ero 3aBUCUT CyMMAapHBIH 3apsi OCTKOBOM MOJICKYJIIbI?

37. Hammmure peakiuu, B pe3yinbTaTe KOTOPBIX MOJIEKyJIa Oeska mpuooperaet 3apsia?

38. Kak cBsi3ano Hanmuuue 3apsiia y MOJICKYIbI O€JIKa C €ro pacTBOPUMOCTHIO?

39. HazosuTe rpymnmbl 6eIKOB pa3audaroniuecs o paCTBOPUMOCTH?

40. JlaiiTe onpenienieHNe TEPMHUHY «H303JICKTpUUECKasi TOUKa Oekay.

41. Ot yero 3aBucut HaxoxaeHue MOT Oenka B kucimoit wim menouHou odmactu pH?

42. DT kakux OEIKOB HaXOIUTCS B KUCJIOH cpene?

43. DT kakux OSIKOB HAXOIUTCS B MIEIOYHOM cpene?

44, Kaxkue mporieccrl 06ecreunBaroT YCTOWYUBOCTh OSIKOBBIX PACTBOPOB?

45. Haiite onpenenenne tepmuny «IEHATYPALIS».

46. KaxkoBa ximaccudukanus neHarypupyronux Gpaxktopos 6e1koB?

47. Kak Bnusier nenatypaiys Ha OMOJIOTHYECKYI0 aKTUBHOCTh OCITKOB?

48. Yem oTiiMyaeTcs AeHaTypalus OT pazpyiieHus oemnka?

49. Haiite onpenenenue Tepmuny «PEHATUBALI S ».

50. Kakue niporiecchl MpOMCXOIAT B KJIETKaX PACTCHUH M )KUBOTHBIX IIPU JICHCTBUH HA
HUX JICHATYpUPYIOUIHX (HaKTOPOB?

51. [lepeuncnure OCHOBHBIE PYHKIIUU OEIKOB?

52. Kakue Oerku nmepeHocsT BeniecTBa yepe3 MmeMOpanbl? [IpuBeanuTe mpumepsi.

53. CoxparutenbHas QyHKIHS OeTKOB (Ha IpUMepe COKPAILEHHS MBIIIEUHBIX
KJIETOK).

54, [Tnactuueckas GyHKIUSA OENKOB.

55. Kakue 6e1ky BBIOTHSIOT 3alIUTHYIO (QYHKIUIO B OpraHu3Me yenoBeka?

56. JleiicTBre OeNKOB perenTopoB (Ha MpuMepe Mmepeaayl HepPBHBIX UMITYIHCOB B
KJICTKH MBIIIIIT).

S57. Kakue ¢pyHKIMN BBITOJIHAIOT OEIKH TUCTOHBI?

58. YeM oTaMyaroTCs MPOCThIE OCNKH OT CI0KHBIX OeKOB?

59. Kartanutnueckas GpyHKIus O€IKOB.

60. Haiite onpenenenue rpynmnam oenko «XPOMOITPOTENUbI» u

«JIMKOITPOTEU/IbI».



61. Haiite onpenenenue rpynnam oenkoB « METAJIJIOITIPOTEUAbI» u
JIATIOITPOTENUIbI».

62. Haiite onpenenenue rpymmnam 6enkoB « ©OCDOOITPOTEU/bI» u
«HYKJIEOITPOTEUJIbI».

63. JlaiiTe XapakTEpUCTHKY OCIIKY aKTHUHY.

64. JlaiiTe XapaKTEpUCTHKY OETIKY MUO3UHY.

65. JlaiiTe XxapakTepuCcTUKY OCIIKY KOJUIAarcHYy.

66. [TpouTuTe MENTUIBI:

NH2-Ala-Trp-Tyr-Asp-Val-COOH
HOOC- Ala-Met-Gly-Pro-Cys-NH>

67. Pa3nenuTe Ha JBE IPYIIBI 3aMEHUMBIC ¥ HE3aMEHUMbIC aMUHOKHCIIOTHI: TJIMIIHH,
BaJIMH, IIUCTEUH, METHOHWH, (CHUIAIAHIH, TIPOJIUH, CEPUH, JTU3UH.
68. [TpouTuTe MENTHIBI:

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

69. Pa3znenurte Ha aBe rpynmsl anudaTruyeckue U apoMaTHUYeCKUe aMUHOKHUCIIOTHI:
aJlaHUH, JIEULUH, TpUNTO(aH, HUCTeNH, (eHUIaTaHIUH, TUPO3HH.
70. Pa3znenute Ha nBe rpynmnbl Oenku: riao0yaspHbIE U GUOPHIUISIPHBIE: aKTHH,

MI/IOFJ’IO6I/IH, MHO3HUH, I/IMMyHOF.]'IO6y.]'II/IH, Ka3€uH, KOJIJIarcH, OBaJ'IB6YMI/IH, THUCTOH.
IIpumeps! BONIPoCcoB (PPOHTATIBLHOTO ONPOCA IO TeMe « Y TJ1eBOAbD)

1. Knaccudukamnus yrieBo0B. YTIIEBOIbI pACTCHUN U dKUBOTHBIX OPraHU3MOB.

2. Kakue MoHOcCaxapHIbI-T€KCO3bl U HMX MPOU3BOJHBbIE BCTPEUYAIOTCS B OpraHU3Max, U
KAaKOBBI UX cBoKcTBa? UTO Takoe MEeHTO3bI?

3. Kakue nucaxapuibl BCTPEYAIOTCS B PACTEHUSX, M KAKOBBI UX CBOMCTBA?

4. CtpoeHue, CBOMCTBa, OMOJOTMYECKOE U MUILEBOE 3HAUEHUE KpaxMmaia, IIUKOreHa.

5. CtpoeHue 1 HCIOJIb30BaHKUE B MUIIEBON MPOMBIIIEHHOCTH TEKTUHOBBIX BEIIECTB.

6. CBeToBas U TEMHOBast CTaAUU (POTOCUHTE3A.

7. @epMeHTaTUBHbIE MpEBpallleHUs MOHOcCaxapuJIoB B pacreHusix. Uro Takoe
HYKJICOTHIHbIE POU3BOIHbIE caxapoB?

8. Kakue depMeHTHI KaTAIM3UPYIOT TUAPOIINU3 CaXxapo3bl, MAIbTO3bI, TaKTO3bI? MIcTOUHUKH
3TUX (PEepMEHTOB.

9.I1ytu npeBpailieHus caxapoB B KJIETKaX >KUBOTHBIX OPTraHU3MOB?

10. OcHoBHble TyTH (EPMEHTATUBHOTO pachaga Kpaxmaia. Ponb amuiaz B MUIIEBOM
MPOMBIIIJIEHHOCTH.

11. buocunTe3 caxapo3bl U Kpaxmara.

IIpuMepsl BonpocoB GpOHTAIBLHOIO onpoca 1o reMe «HykienHoBbIe KHCIOTHD)

I[aﬁTe OIPCACIICHUC HYKIICMHOBBIM KUCJIOTAM.

Yto coboi NpEACTaBIAIOT HYKIICUHOBBIC KUCJIOTEI ITO XUMHYECKOMN Impupoae.
Hazopute MOHOMCPBI HYKJICMHOBBIX KHUCJIOT.

M3 xakux cOCTaBHBIX YaCTeil COCTOST MOHOMCPBI HYKJIICUHOBBIX KHCJIOT.
YeM oTnmyaroTCA HYKJICO3U bl 1 HYKJIICOTU/IBI.

A3oTucTEIC OCHOBAaHU:, BXOOAIIHNEC B COCTaB I[HK

A3oTucTEIC OCHOBAaHUs, BXOOAIIHUE B COCTAaB PHK.

HypI/IHOBLIe a30TUCTBIC OCHOBAaHMA.

ONoGa~LNE



9. [InpuMHUIMHOBEIE A30TUCTHIE OCHOBAHUS.

10. YrneBoanas dacts, B coctaBe JJHK u PHK.

11. Oynkuuu v Buasl JJHK.

12. Buner u pyaxun PHK.

13. [epeuunas crpykrypa JHK u PHK. Paznuuus, mmmHa, nHpOpMalnoHHbIE
YYaCTKH.

14. Bropnunas crpykrypa JHK.

15. Tpernunas u nocinenyromue crpykrypsl JJTHK.

16. Bropuunas ctpykrypa PHK.

17. Tpernunas crpykrypa PHK.

18. [TpuHIIMTT KOMIUIEMEHTAPHOCTH TPH NIepeiade reHeTHIeCKON HH(DOPMAITHH.

19. ®dochoanddupHas CBA3b B HyKIEHUHOBBIX KHCIIOTAaX.

20. [IpaBuna Yapradda. @akrop crenupuaHOCTH.

21. HyksieoTu sl He BXOJISIINE B COCTAB HYKJIEHHOBBIX kuciaoT: HAJT", HAJI®™,

22. HyxneoTuas!l He BXoAsIIKE B COCTAaB HYKIEUHOBBIX kKuciotT: @A, DMH.

23. Hyxneotuasl He BXOs11IKE B COCTaB HYKJIENHOBBIX KUCIO0T: CoA.

24, HykneoTuas! He BXOAsIIKAE B COCTAaB HYKIEMHOBBIX KHCIOT: ATO.

Bonpockl K KOHTPOJILHOM padoTe

Bapnanr 1
1 JIaTh XapakTEepUCTHKY MENTHIHBIM CBS3sIM B MoJieKyne Oenka. Hamucats dhopmymy
TpUIICTITUAA: aCHapaFI/IHI/IJ'I-J'II/ISI/I.]'I-TpI/IHTO(i)aH
2 Onucatb 006pa3oBaHNE KETOHOBBIX TEN U UX OMOJIOTMUYECKYIO POJIb
3 B 4em 3akiirodaeTcs y4acTue HyKJICHHOBBIX KUCIOT B CHHTE3€ OEIKOB?
3aoaua 1 B monekyne JIHK Ha 100 HUTUAWIOBBIX HYKIIEOTHUI0B ITpuxoautcs 18%. Onpenenure
MPOLEHTHOE COJIEPKAHUE IPYTUX HYKICOTHIOB, BXOaA1KuX B mosiekyay JTHK.

Bapuant 2
1 OnucaTh ypOBHU OpraHU3AIMU POCTPAHCTBEHHON CTPYKTYPhI OCIIKOBOM MOJICKYIIHI.
Harupnas kondopmarus 6enka Knaccudukarus 6e1KoB, OCHOBaHHAsI Ha MPOCTPAHCTBEHHOM
(hopme OETKOBBIX MOJICKYIT
2 Onmcatp Ki1accuukanuio 1 nHaeKcanuo Gepmentos. [IpuBectr mpuMepbl GepMEHTOB Pa3HBIX
KJIaCCOB
3 OnwmcaTh pacnaa HyKJICHHOBBIX KHCIIOT U JAJbHEHIITYIO Cy/Ib0Y a30TUCTBIX OCHOBAHUM
3adaua 1 Yyactok oanou u3z uenei JJHK mMeer Takyro HYKICOTHAHYIO MOCIEI0BATEIbHOCTD:
TITATTHAT AATHATAILLL. Onpenenute nocier0BaTeIbHOCTh HYKJICOTHIOB BO BTOPOIL LIEMH.

Bapuanr 3
1 JlaTh XapakTepUCTUKY TUIIAaM XMMHUYECKHUX CBsI3€H B MOJIEKyJe Oenka
2 Onucarb CUHTE3 TJIMKOTE€HA U3 TIIFOKO3bI
3 PackpbITh Ha KOHKPETHBIX TPUMeEpax MyTu 00pa30BaHUs 3aMEHUMBIX aMUHOKHCIIOT B
OpraHusMe.
3aoaua 1 Havano uenu oaHoi u3 ¢paxumii 6enka H3, BoraeneHHoro u3 Tumyca Oblka, IMeeT
CJIELYIOLLYI0 aMUHOKHUCIIOTHYIO ITociieioBarenbHOCTh: Ana Apr Tpe JIuz. KakoBa Bo3MoXkHast
CTpYyKTypa HayasbHbIX (pparmMenToB u-PHK u neyxnenounoit JIHK?

Bapuanr 4

1 JlaTh XapaKTepUCTUKY OUCYIb(UTHON CBA3M B MOJIEKyJe Oenka
2 CocTaBHUTb CXeMy METa00IM3Ma YriIeBOI0B.

3 atb oO011yt0 XapaKTepUCTUKY CUHTE3Y KUPHBIX KUCIIOT



3aoaua 1 Kaxoe nzmenenne mosexynsl JJHK cunbHee moBiusieT Ha cTpoeHe Oenka: BhIageHue
OJTHOTO HYKJIEOTH/Aa U3 TPUILIETA WIIH LEJIOr0o TpHILIeTa?

Bapuanr 5
1 Hanmcats opmyiy TeTpanenTuaa, COCTOSIIEro U3 CIeIyonMX aMUHOKUCIIOT: CEPHH, JIU31H,
TIIyTaMHHOBAsI KUCJIOTA, (DeHIIIAIaHUH, U 1aTh €My Ha3BaHUE.
2 Onucarp JeicTBUE HHIMOUTOPOB M aKTUBATOPOB HA CKOPOCTh (PEPMEHTATUBHBIX PEaKIUH.
3 OnucaTh CUHTE3 IYPUHOBBIX HYKJIEOTHI0B U OTMETUTH POJIb aMUHOKHCIIOT B 3TOM IPOLIECCE.
3aoaua 1
B Tabnuie npuBeneHo copepikaHue 0CTaTKOB HEKOTOPBIX KHUPHBIX KHCIOT B Pa3IMYHBIX BUIAX
pb10. [losb3ysich STUMHU JAHHBIMU, TIONPOOYHTE OOBICHUTH U3BECTHBIC BAM M3 JIMYHOTO OIBITA
cBoiicTBa prI0. Hanpumep, nouemy cenb/ib U MOiBa ObICTPO MOPTATCA Aa’Ke IPU XpaHEHUU B
XOJIOIMJIBHUKE U MPUOOPETAIOT CrIeU(pUUECKH 3amax, B TO )K€ BpeMs Tpecka U MUHTai XOpOIIO
COXPaHSIOTCSL.

Tabnuia — CosiepskaHrue HEKOTOPBIX JKUPHBIX KHCIOT B Pa3IMUHBIX BUAAX PbIO

KupHble KUCITOTBI O6miee conepkanue >KUpHbIX KUCIOT (B 1/100r mpoxykTa) B
pa3IMYHbIX BUJAX PbIO)
Munrai MoiiBa Ceapab Tpecka
Haceienusie 0,14 3,38 2,63 0,10
MoHOHEHACHIIIIEHHBIE 0,16 10,55 5,43 0,08
B tom umcie:

C1g1 (os1enHOBAS) 0,08 1,09 2,24 0,05

C221 (9pyKoBas) - 3,76 1,23 0,005
[TosmmHEeHAaCHIIIIEHHBIE 0,41 1,67 2,12 0,18

B tom umcie:

Cis2 (TUHOMNEBAS) 0,01 0,16 0,12 -

Coo5 (diiKO3arIEHTaCHOBAS ) - 0,58 0,90 0,06

C226 (TOKO3areKCaeHOBas) 0,19 0,67 0,62 0,10

IIpumepHbIe TeMbl pedepara

1 AbdpoOHBII pacmam — OCHOBHOM IIyThb KaTaboJiM3Ma TIIFOKO3Bl Y YeJOBEKa.
OU3MO0JIOTUYECKOE 3HAUCHUE.

2 AnHaspoOHbIi pacraf rioKo3bl. buosnorudeckas pons. Dddext [Tacrepa.

3 I'mokoHeoreHnes, 3HaU€HUE, PEryIISIUs

4 Mob6unu3anus TpUALUITIUIEPOIOB (JIunonus). Perynsnus.

5 Butamun JI(kanbiudeposi, aHTUPAXUTHUECKUMN ).

6 Butamun E (TOKOdEpos1, aHTUCTEPUIIBHBIN ).

7 Butamun B2 (pubodiaBuH, BUTAaMHUH POCTa )

8 Buramun «F»

9 CaxapHblit 1uabeT Mephl MPOPUIAKTUKN CaXapHOTO AuadeTa

enp pedepatuBHOM pabOTBl — 3aKpeNuTh 3HAHUS, IMOJYYEHHblE Ha JIEKIMAX,
MPAKTUYECKUX 3aHATUAX, IPU CAMOCTOSATENILHON padoTe.

CrpykTypa pedepara: BBeneHHe, IUIaH, COAEp)KaTeNbHAs 4acTh, 3aKJIIOYEHHE, CIHUCOK
JUTEPATypBHI.

3amaua HamucaHus pedeparta: caMmocCTosTeNbHas paboTa CTYJACHTOB HalpaBiieHa Ha
pacuupeHue, yriyojleHue U ycBoeHHe Kypca «TeXxHOXMMHUYeCKHi KOHTPOJb MPOIYKIHUU
oOmiecTBeHHOTO MNHUTaHUs». CTYIEHTHl NPUOOPETAIOT HABBIKM NPUMEHEHUS TEOPETUUYECKUX
3HAHMW B MNPAKTUYECKOM JEATENBHOCTH TOBapoBeaa-skcnepra. (CaMOCTOATENbHbIE 3alaHus
CIOCOOCTBYIOT Pa3BUTHIO y CTYACHTOB MHTEpEca K Hay4HO-HCCIIEA0BATENLCKOM padoTe.




CryneHTbl MOAOHPAIOT CaMOCTOATENbHO Jureparypy. /s pedepara nHE0OX0aMMO
nepepaborath He MeHee 8-10 nuTepaTypHBIX MCTOYHHKOB OCHOBHBIX M JOTOJHHUTEIBHBIX IO
0JIHO¥ mpobneme.

O06beM paboTel HomKeH ObITh He MeHee 10-12 MHCTOB KOMITBIOTEPHOTO TeKCTa. JlaHHYIO
paboTy CTyIEHTHI BHITIOJTHSIOT B TEYEHUE CEMECTpa, O(OPMIIAIOT €€ U 3AIUIIAI0T Ha 3aHATHH.

CryneHTt nomkeH cBOOOJHO BJIaJETh MAaTEPUAIOM U OTBETUTH Ha BOIPOCHI aAYITUTOPHUH TIO
N3y4aeMoOH TeMeE.

Pedepat oopmisiercss B meyaTHOM BapHaHTE M CAACTCS MPETOaBaTEeNIO IMOCIe TOKIAA.

KOHTpOJ’leBIe BOIIPOCHI

1. BnusiHue 21€MEHTOB-OpraHOr€HOB Ha CBOICTBAa OHMOT€HHBIX COEIUHEHU.
buoxumuueckne QyHKIIMM Makpo- U MUKPOAJIEMEHTOB.
VYrneoapl: knaccudukanys, QyHKIIMA U CTPOCHUE.
Jlunuael: knaccuduxanys, pyHkuuu u crpoerne. CTepoubl.
AMUHOKHUCIIOTHI: Ki1accupukanus, (GyHKIHH, CTPOEHUE U CBOKCTBA.
benku: ctpoenue, pyHKIMU U CBOKCTBA.
YpoBHU opraHu3anuy OEIKOBBIX MAKPOMOJIEKYIL.
Jenaryparus 6enka u (pakTOpbl €€ BhI3bIBAIOIIKE.
CrpoeHue HyKJI€OTHIOB, UX OHoIOrHueckre QyHKIUY.
XKupopacTBopuMbIe BUTAMUHBI, UX OHOJIOTHYECKHE (DYHKIUH.

10. BogopacTBoprMble BUTAMHUHBI, KX OHOJIOrHYecKue (QyHKIUH.

11. Knaccudukanus 1 HoMeHKIaTypa (hepMEeHTOB.

12 Ctpoenue pepmenToB. DepMeHTHI IPOCTHIE U cllokHBIC. HasHauenune amodepmenTta u
KodepeMeHrTa.

13 AxrtuBatopel W HUHruOUTOpHl (epMeHTOB. KOHKypeHTHOE M HEKOHKYPEHTHOE
WHTUOMPOBaHKE. AJUIOCTEPU3M.

14 KodepmeHTsI neruaporenas, ux CTpykrypa u GyHKITUH.

15 XonectepuH u ero OMOAKTUBHBIE TPOU3BOIHBIC, UX OMOXUMHUYECKUE (YHKIIUH.

16 OOpazoBanue CcBOOOAHBIX paaukanoB. [lepekncHOE OKHUCIEHHE HEHACHIIIEHHBIX
JUNUAOB KJIETOYHBIX MEMOpaH U MyTH €ro NpeloTBpalieHusl. AHTUOKUCHIAHTHI.

17 I'opMOHBI MOHKEITYIOYHOM JKEJIe3bl, UX CTPOCHHUE M OMOJIOrHYeCKast POJib.

18 'opMOHBI ITUTOBUAHOM KEJIE3bI, KX CTPOCHHUE U OHUOJIOTHYECKAs POJIb,

19 T'opMOHBI KOPBI HAATIOYEYHUKOB, X CTPOCHHE U OMOJIOrMYECcKas PoJib.

20 XKeHckue u MyXCKHE MOJIOBbIE TOPMOHBI, UX CTPOEHUE U OMOJIOTHYECKas POJib.

21 OcobeHHoCTH OMOJIOTHYECKOTO KaTanu3a. MexaHu3M AelcTBHs (PepMEHTOB.

22 JlpixaTenbHas [ellb.

23 I'mukonus, ero OMOJOTUYECKOE 3HAYCHHE.

24 I'moKOHeOoreHe3, ero OUoJIOrHuecKoe 3HaUCHUE.

25 OkxkucnutenbHoe nekapookucnupoBanue [IBK. Kodepmentst u  BuTamuHbl,
Y4JacCTBYIOIME B 3TOM IIPOLIECCE.

26 Luks TpuKapOOHOBBIX KUCIIOT, €r0 OMOJIOTMUECKOe 3HaUeHHeE.

27 KeToHOBBIE T€Na, UX CUHTE3 U OMOJIOIMUECKOe Ha3HauUCHHE.

28 KeTo3 u mpyunHbI €ro BO3HUKHOBEHUS.

29 CuHTe3 TpUauuIrIuuepuaoB.

30 Oxucnenue KUPHBIX KUCIIOT.

31 CuHTe3 KUPHBIX KUCIOT.

32 MexaHu3Mbl peakiUil TpaHCAMUHUPOBAHUS M JE3aMUHHPOBAHUS AMUHOKHCIIOT.
buonoruyeckas poJib JaHHBIX ITPOLIECCOB.

33 buocuHTE3 MOYEBMHBI €r0 OHOJIOIMUECKOe 3HAUCHHE.

34 buocuHTE3 MyPpUHOBBIX U MUPUMUTUHOBBIX HYKJIEOTH/IOB.

35 Crpoenue u cunre3 [JHK. IlpencraBnenue o renermueckom kozge. Yuactue JHK B

ONoGaR~wWNE



CHHTE3€e OerKa.

36 Ctpoenue u cunte3 marpuyHoit PHK Ee ydacTue B cuntese Genka.

37 Crpoenue tpancnoptabix PHK u wux yyactme B cuHTe3e Oenka. AKTUBanus
aAMHHOKHCIIOT B XOJI€ CHHTE3€ OeKa.

38 Crpoenue pubOCOM M MX y4acTue B cuHTe3e Oenka. TpaHcsius.

39 MexaHu3M JAeWCTBHUS TOPMOHOB aMHUHOKHMCIOTHOM M O€IKOBOW MPHUPOABI (aJpeHaluH,
UHCYJIUH, TJIIOKAaroH).

40 MexaHu3M JI€HCTBUS TOPMOHOB CTEPOMIHOM MpUpPOAbl (TIHOKOKOPTHUKOTHBI,
MUHEPATOKOPTHKOU/IBI, )KEHCKUE U MY)KCKHE MTOJIOBBIE TOPMOHBI).



IIpuioxenue 2
OueHoYHbBIE CPeACTBA /ISl IPOBEAeHUS] IPOMEKYTOYHOM aTTecTaluu

HpOMG)Ky’l'O'—IHaﬂ arrecrauusa UMECT LECJIIbIO ONMPCACINTL CTCIICHD AOCTUXKCHUA 3allJIAHUPOBAHHBIX PE3YJIbTATOB O6yT-IeHI/I$I 10 JUCHUIIIINHE «brnoxumusy
MIPOBOJUTHCS B POpPME dK3aMEHa.

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘-lel-ll/lﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'lpOMe)KyTO‘{HOﬁ aTreCcranum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[1nanupyemble pe3ynbTaThl 00ydeHUs OneHouHbIE CpeACTBa

OIIK-2 cnoco0HOCTHIO pa3padarbIBaTh MEPONPUATHS 10 COBEPIICHCTBOBAHUIO TEXHOJIOTHYECKHUX NMPOLECCOB NMPOU3BOACTBA MPOAYKTOB NUTAHUS U3
PACTUTEJIBLHOIO ChIPbS

3Hath - OCHOBHbBIE MeTabonnyecKue yTH
MIpeBpaIEeHUs YIJIEBOJIOB, JIUIMHJIOB,

Bonpoch! 1J1s1 NOATOTOBKH K IK3aMeHY
CrtpykTypa, CBOMCTBA U Ki1accu(UKALMSI POTEUNHOTEHHBIX aMUHOKHCIIOT.

AMUHOKHCIIOT, ITYPUHOBBIX, MUPUMHUIAHOBBIX
OCHOBaHHI;

- (depMEeHTAaTUBHBIA KaTaln3, TOHATHE O
(dhepmMeHTax, aHTUTEaX, CTPYKTYPHBIX OeIKax;

RBRooo~Nk~wNE

0.
1.
12.
13.
14.

OOm1ast XxapaKTepUCTHKA aMUHOKHCIIOT.
AmMdoTepHbIe CBONCTBa aMUHOKHCIIOT.
[Tyt npeBpalieHuss aMAHOKUCIIOT B TKAHSIX.
Brustaue pH cpezbl Ha MOHU3AIUIO0 AMUHOKHCIIOT.
W303nekTprudeckas Touka aMHHOKHUCIIOT.

N303nekTprudeckas Touka OenKa-KaTHOHa.

N303nekTprudeckas Touka OeKa-aHuOHa.

He3ameHnMbIe U 3aMEHUMBIC aMUHOKUCIIOTHI.

OO01as xapakTepucTuka OeNKoB.

Mertop! BccieI0BaHus OSIKOB.

Knaccudukarus 6e1K0B M0 CI0KHOCTH, TIO CTPYKTYPE MOJIEKYIL.
YPOBHU CTPYKTYpHOI OpraHu3aluy OEIKOBBIX MOJICKYIL.
DNEKTPOXUMHYECKHE CBOWCTBA  OEIIKOB.

CBOMCTBA.

15.

16
17
18

AmdoTepHble cBOICTBA OEIKOB.

MonekyssipHas macca 0enkoB. MeTo/ibl ee onpeeeHHs.
Bnusinue cBoiicTB Oeka Ha pacTBOPUMOCTH OEITKOB.
Jlenatypanus u peHatuBanus 6e1koB. beiaku manepoHsl.

Bnusnaue pH Ha JJICKTPOXUMHUUYCCKUC




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

19. 3amacaromas u 3ammTHas GyHKIUN OETKOB (MMMYHOTJIOOYIINHBI).

20. OcHOBBI (QYHKIMOHUPOBAHUS OEIKOB. AKTHUBHBIH IIEHTp Oenka (Ha mpuMepe
MHUOTJIOOMHA).

21. Buocunres Genka.

22. buonormueckue wmemOpanbl. JKuakoctHo-mo3zamynas wmozaens JI. Cuarepa u I
Huxouncona.

23. OcHOBHBIC KOMIIOHEHTBI OCJIOKCHHTE3UPYIOIIEH CUCTEMBI.

24. Tlnactryeckas W TpaHCTIOPTHAs GYHKIMH OEITKOB (CTpoeHUEe MEeMOpaH).

25. VHrnburtops! 0enkoBHIX (YHKIWH (Ha IpUMeEpe MPOBEACHUS BO30YKIICHHS OT HEPBHOM
KJIETKH K MBIIIIIE).

26. CoxpatutenbHas GyHKIHUS O€TKOB (HA MpuUMepe paboThl aKTOMHO3MHOBOTO KOMILIEKCA
MBIIIIIT).

27. T'pynribl 6ETKOB pa3IMyalomuecs Mo pacCTBOPUMOCTH.

28. OOmias XxapakKTepUCTUKA HYKICMHOBBIX KHCIIOT.

29. Crpykrypsl Mmogekyibl JTHK.

30. Buaer [IHK. [TpuHIiun KoMIIeMEHTAPHOCTH TIPH TIEpeIadue ¥ peaTn3aluy TeHETHISCKOM
uHpopMaIuu.

31. Bunasl u crpykTypsl Mosiekyn PHK.

32. Monens Yorcona-Kpuka. [Ipasmia Yapradda. dakrop cnenuduaHoCTH.

33. Bunst PHK. CBsi3p Mex 1y CTPYKTYpPOH ¥ (PYHKLIHSIMH.

34. Tlepenaya nHGOpMAIMK C OJHOTO I'€HA B KIIETKE.

35. Hyxneotuasl, HyKJI€03UAbl, UX CTPOCHHE, CBOMCTBA, GyHKIMHU. DocdoamdupHas CBA3b
B HYKJIEMHOBBIX KHUCJIOTaX.

36. Buner u pynxuu JJHK, PHK.

37. Amnabonu3M u kaTobonm3M. DHepreTuka oomena BemiectB. Ctpoenue u poibs ATO.

38. HykineoTuabl He BXOAAIIME B COCTaB HYKJIEMHOBBIX KHCIOT. VX poss B MeTabosm3Me
KJIETKH.

39. Kuaccel (hepMeHTOB U MEXaHU3M UX JEHCTBUS.

40. CrnenuduuHocTh pepMeHTOB. MexaHu3M (pepMEHTAaTUBHOTO aHAIIN3A.

41. AxTHBaTOpHI U HHTUOUTOPHI hepMeHTOB. THITBI AKTHBAIHH.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

42. Crpoenue pepMEHTOB, XUMUYECKAs IPUPOAA U UX (PYHKIIMH B OpraHU3MeE.

43. AKTHBHBIH ¥ amiocTepudeckuid IEeHTp (epmMeHToB. MexXaHW3M B3aMMOJICHCTBHS
(GhepMEHTOB C JIUTaHIaMU.

44. CaoiictBa epMeHTOB. Perymnsaius akTHBHOCTH (PEpMEHTOB.

45. Tlenro3zomoHo(ocdaTHbIN MyTh KaTabaanu3Ma reKcos.

46. Tlpomnecc meixanus. [ukir Kpebca.

47. Tlponecc poTtocunTesa. CBeroBas craausi (OTOCUHTE3A.

48. TIpomecc horocunTesa. TemHOBas craaus pOTOCHHTE3A.

49. VruneBojsl. Knaccudukarus yriieBooB.

50. Xmopodwmt. @yHKIHOHANBHAsS posb MQ2+ , CHEKTpBI MOTJOMICHUST XJIOPO(UILIOB,

GyHKITUN.
51. Tlomucaxapuabl KUBOTHOTO TPOUCXOXKIEHUS (TJIIMKOTEH, XWTHH), UX CTPOCHHE U

GyHKITUN.

52. CrtpykrypHass opraHm3anus (QoTocuHTETHYeCKOro ammaparta. DdoTtocmHTETHYEeCKas
e/IMHUTIA.

53. buocuHTe3 yrieBoaos.

54. CybctpaTsl apixanus. [ Tukomms.

55. MoHnocaxapusl. 3oMepusi, akTHBUPOBaHHE MOHOCAaXapOB B KIIETKE.

56. [Mommcaxapuapl pacTeHui (Kpaxmal, HEeJUT0J03a), UX CTPOeHUE U (PYHKIIUUY.

57. Tlpouecc porocunTesa. TemHoBas cranus GpoTocHHTE3A.

58. IlurmenTsl poTOCHMHTE3A, UX CBOMCTBA (XJIOPOPHUIIIBI, KAPOTHUHBI, KCAHTO (PHILIIBI).

59. OO6e3BpexHBaHUE aMMHaKa, OMOCUHTE3 MOUYEBHUHBI (OPHUTHHOBBIN ITUKI).

60. IIpocThie U CIIOKHBIC JTUITUIBI

61. CroupTsl, BXOJSIINE B COCTaB TUMHA0B. MIX cTpoeHue, cBOMCTBA.

62. Bricmiue )upHbIE KUCIOTHI, BXOIINE B COCTaB JUMHUIOB. X cTpoeHue, cBOCTBRA.

63. CrpoeHue TpUrIHLEepPUI0B, CBOMCTBA, (DYHKIIMH B OPraHU3ME.

64. CuHTe3 JKUPHBIX KHCIOT B OpraHu3Me.

65. DMynbrupoBaHue TPUALUITIUIEPUIOB B OpraHU3MeE.

66. DepMeHTATUBHBIN THAPOIU3 TPUALUITIUIIEPUIOB B OpTraHU3ME.

67. P-okuciaeHHe BBICHIMX KUPHBIX KHCIIOT.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

68. IlepeBapuBaHue KHPOB B OpraHu3Me. Poib ®KeTIHBIX KUCIIOT.

69. Tpurmunepuasl. CTpoeHUE, CBONUCTBA U (DYHKITUH.

70. OOmiast xapakTepucTUKa U PYHKIIUH JTUTHIOB.

71. Knaccudukanuus JUMUA0B, XapakTepuctuka ¢GochoaunuaoB.

72. CurHanbHbIE BeIIeCTBa B opranusme. JInnmoduiabHbIE TOPMOHBI, UX TPEANIECTBEHHUKH,
MEXaHHU3M JCHCTBHUS.

73. CurHanbpHbIe BemIeCTBAa B OpraHm3Mme. [ WaApodMIbHBIE TOPMOHBL. MeXaHW3M UX
JIEWCTBUA.

74. T'opMOHBI paCTeHHU U )KMBOTHBIX.

75. MexaHu3M ACMCTBUS TOPMOHOB.

76. Burtamunsbl xxupopacTBopuMbie. HegoctaTok 1 n30bITOK BUTAMUHOB.

77. Burtamunsl BogopacTBopuMbie. CTpoeHHE M (YHKIIMA BUTAMHUHOB B OPraHU3MeE

VYMeTh

- TMPOTHO3UPOBATH HANPABJICHHUE U PE3YJIbTAT
(U3UKO-XMMUYECKHUX MPOIECCOB U
XUMHYECKUX
MIpeBpalEeHUI OMOJIOTUYECKU BaXKHBIX
BEIIECTB;

CuryanMoHHbIE 32/1a4H:.
1 V HeKoTOophIX JIOACH MpUEM MOJIOKA BBI3BIBAET PACCTPOMCTBO KHUIIEYHUKA, a MPUEM
MPOCTOKBAIIH - HEeT. [Touemy 310 mpourcxoauT?
[l 000CHOBaHMS OTBETA BCIIOMHUTE:
1 Yem oTanyaroTcs 10 COCTaBy MOJIOKO M ITPOCTOKBAIA?
2 Kakol yrieBoj CoAepKUTCA B MOJIOKE?
3 Uto MoXkeT ObITh MPUYMHOMN KUIIEUYHBIX PACCTPONCTB B JAHHOM ciiydae?

2. 3anoaHUTH TaOIUILy
OCHOBHBIE YIJI€BObI MTUITU

HasBanue Crpoenue XuMH4ecKue
(popmyna) CBOICTBa
MoHocaxapupl:
JI-rmoko3a
A-bpyxrosa
Jl-ramakroza

3 Ilpu xpaHeHuu cBexeyOpaHHBIX 10710k copTa PeHer CUMUPEHKO MPOMCXOIHIN




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

cleyromue OMOXUMUYECKHE MTPOLIECCHI

® aYpOo0OHOE JIbIXaHNUE;

® HaKOIJIEHUE OPraHUYEeCKUX KUCIIOT

(L-s1609n0# K-T61 HOOC — CH2 — CH(OH) — COOH).

[Ipu 3TOM yCTaHOBIIEHO, YTO IPU PACXOJIOBAaHUM CaXapoB Ha JbIXaHHE 3aTpayeHo 6 Moisiekyn O2
U 00pa3oBaioch 2 MOJIEKYJBI s10109HOM KHCHOThl. Ckosibko MoJiekyn COz BBIIETHIOCH B
okpyxarwmyto cpeny? KakoB npixaTenbHbIl KOA(G(GUIUEHT IUIOJOB MPH HOCICYOOPOUYHOM
JIO3pEBaHUN?

4 3nanue 1 B terpaau mis mabopaTopHbIX paboT 3amoaHUTe Tabauiry 1.

Tabmuma 1 — O6mmas XxapakTepucTHKa BUTAMUHOB

HasBanue Hcrou Hetict ['unody [Tunepd
BUTaMHHOB HUK BUE B HOPME HKIUS YHKHS
1 2 3 4 5
BojopacTBoprMbIe BUTAMUHBI
C
B:1  (Tumus,
AQHEBPHH)
B>
(pubodnaBun)

Bs (amepmun)

Bo (donuesas
KHCJIOTA)

B12
(IlmanokobanaMuH)

buotun (H)

JKupopactBoprmble BUTAMUHBI
A | | |




CrpyKTypHBII

AJIEMEHT [1nanupyemsble pe3ynbTaThl 00y4eHUsI OneHouHbIE CpesicTBA
KOMITIETEHIINH
D
K
BuramuHono1o0HbIe COEAMHEHUS
XonuH
buognaBonon
Tl
Kartexunbl
Bnanets - METOJaM HCCieI0BaHusl GU3NUKO- IIpakTHyeckne 3axaun:

XUMHUYCCKUX

CBOMCTB OMOJIOTUYECKH aKTHBHBIX BEIIECTB;
- HaBBIKAMH TPOBEICHUS XHUMHYECKOTO
OMOXUMHUYECKOTO IKCTIEPUMEHTA
0(hOpPMIICHHSI €TO Pe3yIhTaTOB.

n
n

1 Xpanenue kaprodesst B OypTax COMPOBOKIAIOCH H3MEHEHHEM COCTaBa BO3yXa.
Conepxxanne CO2 B macce xpaHsmuxcs oBouier cocraBuio 15%. Ilpu stoM oTMmeuanoch
npopacTtaHue KapTopeabHbIX KIyOHe#. M3BeCTHO, YTO B TAKHUX YCIOBHUSIX HaApsAAy C adpOOHBIM
JIBIXaHUEM MOJXKET MPOMCXOJUTh TAK)KE CIIUPTOBOE OPOXKEHHUE, MPEKpAIaIoIIeecs JIUIIb MPH
MOSIBJICHUH OTPOCTKa. VICTONB3yss ypaBHEHHs JbIXaHUS U CIIUPTOBOTO OPOXKEHUS, HaWINUTE
KOJIMYECTBO MOJICKYJT OOpa30BaBIEroCs YIrICKHCIOrO Ta3a W paccYMTaiiTe abIXaTesIbHBIN
Kod(hpuImeHT.

C6H1206 + 602 = 6H20 +6CO2

C6H1206 =2C0O2 + 2C2H50H

1) Paz6epute crpoenne kommiekcHoi cou [Ni(H20)5CN] Cl. Onpenenure 3apsa noxa
KOMILJIEKCO00pa30BaTeIsl, ero KOOPIMHAIMOHHOE YHCII0, YKAKUTE TUITHI XUMHYECKOM CBSA3U U
JIMCCOIHAIINIO B BOJHOM PacTBOPE.

2 [Ipu XxpaHeHHUHU CeMsIH MOJICOIHEYHHMKA OBIJI0 OTMEUEHO IPOPACTAHHUE.

OnHOBpEMEHHO HaOII0/1aJI0Ch OKUCIIEHUE OeTHBIX KHCIOPOJIOM )KUPHBIX KUCIOT U
IpeBpalleHue K1pa B caxap, IPOUCXOIAIIee C MOTPeOIeHNEM 3HAUUTENIFHOTO KOJIMYEeCTBA
Kucinopoja. B pesynbrare 3TuX npespaiieHuii Obl10 noryoneHo 6 mojuexyn Oz 1 06pa3zoBaioch
2 MoJiekysbl caxapa. KakoB JipIxatenbHbIil KOA(GGHUIMEHT NPH OKUCIEHUH KUPOB?

ITK-5 ¢noco0HOCTBIO HCIO/IB30BATh B NPAKTHYECKOH JeATeJbHOCTH CIIeUATU3HPOBAHHBIC 3HAHUSA (DYHIAMEHTAJIBHBIX pa3feaoB GU3NKH, XMMHH,
OMOXMMHH, MATEMATHKH [JIsl OCBOCHHMSA (PU3HYECKUX, XUMUYECKNX, OHOXMMHYECKHX, OMOTEXHOJIOrH4eCKHX, MUKPOOHOJIOrHYeCKHUX, TeIJI0(pu3ndec KUX

NPOLECCOB




CrpyKTypHBII

IIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OrLieHOYHBIE CPEICTBA
KOMIIETEHIINN
3HaTe - OCHOBHBIC TIOHSTHUSI OMOXWMHHU, CTPOCHHUE U

(GYHKIMM YIJIEBOJOB, aMUHOKHCIIOT, OEJKOB,
KUPOB, BATAMUHOB U WX META0O0JIH3M,

- KHHETHKY (DePMECHTATUBHBIX PEAKITUH,

- OCHOBBI TEHHOW WH)XCHEpUU B o00OBEME,
HEOOX0AMMOM TS IMIOHUMAaHUS
OMOXMMHYCCKHUX IPOIIECCOB B TPOU3BOJCTBE
MIPOJTYKTOB IMATAHUS U3 PACTUTEIBHOTO CHIPhS.

I[Ipumepsl BOonpocoB 1Jisi codece10BaHUS
1 Yto takoe Oenku?
2 KaxoBsl pusnonornueckre pyHKIUN OEIKOB B )KMBOU KIIETKE?
3 Kakue ¢pyHKIMOHaIbHBIE TPYIIIBI BXOASIT B aMUHOKHCIOTHI?
4 Ha kakue KJ1acchl U 10 KaKUM MPU3HAKAM JIEJIATCS aMHUHOKUCIIOTHI?
5 Kakne Bbl 3HaeTe «He3aMEHHUMBIE» AMUHOKUCIOTHI? [loueMy OHM Tak Ha3bIBArOTCS?
6 Kakne aMMHOKHCIOTHI BXOIAT B COCTAB OEIKOB?
7 Kakumu cBoicTBaMH 00J1aJal0T aMUHOKHCIIOTHI?
8 Ha xakoM cBOHCTBE aMHHOKHCIIOT OCHOBAH CHHTE3 OEITKOB?
9 Kakwue BubI CBsI3el 0OHAPYKEHBI B OCTTKOBBIX MOJIEKYJIax?
10 Kak yctpoeHna 6enkoBasi MoJiekyJa?
11 Kakue BuIbI MPOCTPAHCTBEHHOM OpraHu3aiuy OSIKOBO MOJICKYIIbI BbI 3HAETE?
12 Kakumu puznueckuMu CBOMCTBaMU 00Iadar0T OCITKH ?
13 KakoBbI XUMHYECKHE CBOMCTBA OCIKOB?
14 Kak M0>XHO 0OHApY)XHUTh HATMYHE OCJIKa B HEU3BECTHOM 00BeKTe?
15 Ot yero 3aBUCHUT NHIIEBas IIEHHOCTH Oeka?

[Tpumeps! TecTOB

Heo6xoauMo OTMETHTH MPaBHIILHBIN OTBET (OTBETHI), 0OBOJISI €T0 MOJTHOCTHIO.

OTMeThTe MPOTEMHOT€HHbIE AaMUHOKHUCIIOTHI:
a) Tpunrodax
0) anaHuH
B) COJIOHUH
r)

Kakre sneMeHThI BXOJAT B COCTaB aMHUHOKHCIIOT:

a) yraepon

1o TeMe: «KAMHUHOKHUCJI0THI. CTpoeHue, pU3NKO-XUMHYECKHE CBOIiCTBA, KJIaccupuKannum»




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

0) docdop
B) cepa
') KACTIOPOJ

a) — CHz

6) — CH.OH
B) — COOH
r)—NH

a) KUCIIBII

0) OCHOBHOM

B) HEUTpaTbHBIN
r) aMmbOTEPHBIN

npuMeHeHHe»
Kak nassiBaercs cBs3p —CO-NH-:
a) BOJIOPOTHAs

0) cnoxxHOd(pHUpHas

B) NENITHIHAS

r) mpocTas dhupHas

Kakue rpymnmbl BXOAST B COCTaB O0IIEH 4acTh aMUHOKHCIIOT

Ykaxxkute, kakoil xapaktep umeet rpynmna —NH:

1o teme: «CTPYKTypHasi opranu3anus 0ejJKoB, CBOHCTBA, OHoIornyeckue PyHKIMU U

2. Pa3zHble ypOBHHU OpraHu3aluy 6€IKOB cTaOUIM3UPOBAHbI ONPEAEICHHBIMY TUIIAMU CBSI3€il.
[TonGepute k kKaxa0My NPOHYMEPOBAHHOMY THUITY CBSI3M OYKBEHHBIH OTBET:

1. KoBaneHTHBIE CBSI3U MEXKTY

paarKaloB aMUHOKHUCJIOT.

Kap6OKCI/IJ'IBHBIMI/I W aMUHOT'pyIIIIaMu

2.CBsI3b MEXKY 0- aMUHO- U
0-KapOOKCH-TPyNIUPOBKaMH




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

AMHUHOKUCIIOT.

3.CBs3b MEXIy paliKaJiaMH ITUCTEHHA.

4.BonopoAHbIE CBSI3U MEXIY MENTHIHBIMHU
TPYNIUPOBKAMH.

5.BonopoHbIe CBSI3U MEXAY paauKaIaMu
aMHUHOKHCIIOT.

6.I'mapodoOHBIE B3aUMOACHCTBUS
paguKagIoB aMUHOKHCIIOT.

BykBeHHbIe BADMAHTHI OTBETA:
A — IlepBuyHas cTpyKTypa
b — Bropuunas cTpykTypa
B — Tpetnunas ctpykrypa

3.KakoBa 0COOCHHOCTbH KHCIIBIX OEITKOB?
a) mpeoOraianue TUKapOOHOBBIX KUCIOT
0) paBHOE COOTHOIIIEHHE MOHOAMHHOJUKAPOOHOBBIX U
MOHOaMHUHOMOHOKapOOHOBBIX KHCIIOT
B) peobiaganne JMaMIHOMOHOKAPOOHOBBIX KUCIOT
r) 0eJOK COCTOUT U3 MOHOAMHHO M MOHOKapOOHOBBIX KHUCIOT

4. O6paTtumas JeHaTypalus 0enka NPOUCXOAUT IpH:
a) JUINTEJIbHOM HarpeBaHUU;
0) AeHCTBUM CUIIBHBIX KUCIIOT;
B) KPaTKOBPEMEHHOM BO3JICHICTBUU CIHUPTA;
I') 100aBJICHUH COJIEH TSHKEIBIX METAIJIOB.

110 TEME: «CTpOGHI/Ie, q)n3mco-ngnqec1<ne CBOMCTBA H (l)yHKIII/II/I HYKJI€EMHOBBIX KHCJIOT»




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

Oynukuuun JHK:
a) XpaHeHHE TeHETHYECKOW HHPOPMALINH;
0) mepenavya reHETUUECKON MHPOPMAIUH 110 HACIEICTBY
JOYEPHUM KIIETKaM;
B) MaTpuua ais cute3a PHK;
T') ydacThe B OKHCIMTEIBHBIX PEAKIUSX.
2. B monekyne JIHK ne conepxurcs:
a) aJIeHUH;
0) TUMUH;
B) ypaIui;
T') TYyaHHH;
1) IIATO3MUH;
€) 1e30Kcupuodo3a.
3. ITpoCTpaHCTBEHHOE COOTBETCTBHE a30TUCTHIX OCHOBAHUMAPYT IPYTy B MOJIEKYJIaX
HYKJIEMHOBBIX KHUCJIOT OCYILIECTBIISETCS 110 TPUHLIUITY:
a) KOONEPaTUBHOCTH;
0) KOMIUIEMEHTapPHOCTH;
B) KOIUIAHAPHOCTH.
4. HacnencrBenHas nnpopMalius, 3aucaHHasi B BUJIe TEHETUYECKOTO KOJIa, XPaHUTCS B:
a) mosekyne p-PHK;
6) monekyne u-PHK;
B) monekyne JJHK;
r) mosekyne T-PHK;
1) pubocome.

no teme: «IIpoueccesl IMCCUMUIANINN M CHHTE3a OeJikoB. O0OMeH a30Ta»
no teme: «®@epmentol. CTpoeHue, cneunPuIHOCTH, PU3NKO-XMMHYECKHE CBOMCTBA,

byHkuum»
DepMEHTBI TO:




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

a) BEIIECTBA, KOTOPBIE UCTIOJB3YIOTCS B XOJI€ PEAKIINH;

0) BemecTBa, KOTOPHIE B X0JI€ PEAKIMH MTPETEPIIEBAIOT H3MEHEHUS, HO TIO €€
3aBEpIICHUH BO3BPAIIAIOTCS B UCXOIHOE COCTOSIHUE,

B) OEIIKOBbIE KaTaJu3aTophl;

T') BEIIECTBA, KOTOPBIE 00Pa3yIOT KOMILJIEKC C CYOCTPAaTOM U pa3pylIaroTcs B
XOJIC PEAKIINH;

1) BEIIECTBA, YCKOPSIOMIAE XUMUIECKYIO PEaKIIHIO.

XuMHYecKoe MpeBpaleHue cyoctpara ooecrneynBaeTcs:
a) AUTOCTEPUUECKUM IIEHTPOM;
0) peryiIsTOpHBIM IIEHTPOM;
B) aJICOPOITMOHHBIM IIEHTPOM;
T') KATAJIUTHYECKUM IIEHTPOM.

[IpocTeTnyeckas rpyrmma GepMeHTOB — ITO:

a) MECTO MPUCOCANHEHUS CyOCTpaTa;

0) LEHTP PEryJsaIuu

B) ydacTok (pepMeHTa, oOecreunBaronuii mpucoeanHenne 3pPexTopos;
') MECTO TIPUCOCAMHEHUS Ko(dakTopa.

4.Kakoi#t ¢epMEHT OCYIIECTBISET TUAPOIUTUYECKUN pacnaj qucaxapuia’?
a) JIMmasa;
0) ammiasa;
B) JIaKTa3a;
) NenTuaasa.

no teme: «O0mee noHsiTHe 00 OOMEHe BelecTB M JHEPTHH B OPraHU3Me»

no teme: «Crpoenne, pu3nKo-xuMuYecKHe CBOiicTBa M (PYHKIHMH YIJICBOAOB»
K 0CHOBHBIM CBOMCTBAaM yIri€BOI0B OTHOCSITCS:




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

a) YrJaeBoAbl MHOTOATOMHbBIE CIIUPTHI;

0) HajM4YMe HEPa3BETBICHHOM 1I€TIM aTOMOB YIJIEpO/JIa;
B) HIOJIMMEPHI;

) cootBeTcTBYIOT hopmyie (CH20) n.

[Mommcaxapuapl, cCOCCTOSIINE U3 MOHOCAXapUIHBIX €AWHUI] OJJHOTO TUTIA, HA3bIBAOTCS
romMorosmcaxapugamu. [IpuMepom romonosmcaxapuia siBIsieTCs:

a) TJIMKOTPOTENH;

0) Kpaxmai;

B) TJIIOKO3aMMUH;

T') TJIIOKaroH.

MoHocaxapa 1o CTpyKType MOTYT OBITh JINHEHHBIMH U IUKJINYeCKUMU. K IUKInYecKkum
OTHOCSITCS:

a) hpyKro3a;

0) nezokcuprbo3a;

B) JIAKTO3a;

') MQJIbTO3A.

1o Teme: «@epMeHTATHBHBbIE NPEBPALIEHHUSI YTJIEBOT0B)»
B nuxiie Kpebea obpazyercs:

a) 3 HAL, 1 ®AJ], 1 ATD;

0) 3 AT®, 3HAJ/IH>;

B) 3 HA/IH2, I®AJIH,, 1 I'TD;

r) 12 AT®, 3 HAJL, 2 DA/

[[TK nmeeT sHEpPreTHYeCKoe 3HaYCHUE, TOTOMY, YTO TIPUBOJIUT:

a) K 00pa30BaHUIO BOJIBI,

0) BeieneHuto COy;

B) 00pa30BaHMIO CyOCTPATOB ISl IbIXaTeIbHOM 11CTTH;




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

r) 00pa30BaHUIO METAO0OIUTOB /IJIsi CHHTE3a HOBBIX BEIIECTB.

[Iporiecc rmKon3a MPOTEKaeT B:
a) IUTOIUIa3Me KIIETKU;
0) MUTOXOHAPUSAX KIIETKU;
B) DHJIOTUTACMATHYECKOM PETUKYIyME;
T') MEXKJIETOYHOM TTPOCTPAHCTBE.

Perynsaropom yriieBogHOro oOMeHa B OpraHU3MeE SIBJISIETCSI TOPMOH, BBIPA0ATHIBACMBIi
KJIETKAMH TIOJDKETYJOYHON KeJe3bl, KOTOPHIA Ha3bIBACTCS:

a) TII00YIINH;

0) kodeuH;

B) MHCYJIWH;

') MPOTEHUH.

no teme: «Knaccupuxanus, crpoeHue 1 QyHKIUM JUITHI0BY
K He3aMeHHUMBIM KUPHBIM KUCJIOTaM OTHOCSITCSI:

a) MacisHas ¥ MaJbMUTHHOBAS,

0) MaIbMUTHHOBAS M OJICUHOBAS,

B) JIMHOJIEBAsI U JTMHOJICHOBAS;

T') TMHOJICHOBAs U CTEApPUHOBA.

Mouiekyna ®upa COCTOUT U3 JKUPHBIX KUCIOT U 3TOTO MHOTOATOMHOTO CIIUPTA!
a) ATUJICHIJIMKOJIb;
0) copOwur;
B) C(OMHTO3UH;
T') TJIUMLEPUH.

mo TeMe: «O0OMeH JUIINI0OB)»

OCHOBHBIM HCXOJHBIM BCHICCTBOM, N3 KOTOPOI'0 OCYHICCTBJIACTCA CUHTC3 JKUPHBIX KUCJIOT B




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

OpraHu3Me, sIBJISIETCS:
a) TJII0K03a;
0) MOYEBHHA;
B) TJIMLIUH;
') TyaHUH.

CuHTE3 JXUPHBIX KUCIIOT OCYIIECTBIISIETCS B:
a) IUTOIIa3Me KIIETKH;
0) MUTOXOHAPUSIX KIIETKU;
B) TM30COMaX KIJIETKH;
T') MEXXKJIETOYHOM TTPOCTPAHCTBE.

no reme: «BUraMuHbI»
K »upopacTBOPUMBIM BUTAMUHAM OTHOCSITCS:
a)A,B,C, J;
0) A, /I, E, K;
B) PP, H, B, Bc;
r)C, P, K, E.

K BOJAOPACTBOPUMBIM BUTAMHUHAM OTHOCATCA:
a) PP, H, Be;
0) A, B, C, JI;
B) C, P, K, E;
r) B1, B2, Bio.

bHOJIOTHYECKOEe 3HAUCHNE BUTAMUHOB 3aKII0YacTCs B TOM, YTO OHH,
a) SABJIAOTCSA UCTOYHUKOM SHCPTHUH,
6) BXOZIAT B COCTaB TOPMOHOB;
B) SABJIAIOTCA CTPYKTYPHBIMU KOMIIOHCHTAMU KIICTOK;

T ) BXOJAT B COCTaB OcKOB COEIMHHUTEIIbHOM TKaHH,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

J) BXOJSAT B COCTaB (hepMEHTOB B BUE KOPEPMEHTOB.

no reme: «I'opMOHBD»

1. BeibepuTte cBOMCTBAa TOPMOHOB, OTJIMYAIOIINE UX OT JIPYTUX OMOTIOTHUECKUX
PEryisITOpOB:

a) IEHCTBYIOT MPU OYEHb HU3KUX KOHIIEHTPAIUSIX;

0) neicTByIOT yepes3 crienupuiIecKie perymisaTophl;

B) IIOCTYMAIOT B KJIIETKU-MUIIEHHU U3 KPOBU;

') CEKPETUPYIOTCS CTIEUATN3UPOBBIHHBIMY SHAOKPUHHBIMU KIIETKAMU;

1) 0071a1af0T OTHOCUTEIILHOW CTaOUITLHOCTBIO.

K ropmonam 6e1K0BO# TPUPOIBI OTHOCSATCS:
a) IPOTEeCTEPOH;

0) ampeHaNuH;

B) TUIFOKaroH;

') HHCYJIHH.

Omnpexenurte, B 4eM 3aKITFOUACTCS BO3/ICHCTBUE TOPMOHA HA OPTaHU3M:
a) U3MCHEHHNE aKTUBHOCTH (PEPMEHTA;
0) U3MEHEHHE MMPOHHUIIAEMOCTH MEMOpaH KIIETOK;
B) aKTHBAIUsl CHHTE3a ()CPMEHTOB;
r) pacnaza hepMeHTOB;
) aKTUBAIHs B3aMMOICHCTBHS epMEHTa U cyOcTpara.

YmeTh

- OCYIICCTBJIATDH KauyeCTBEHHBIN n
KOJINYECTBEHHBIMN aHaJInu3 AMHWHOKHMCIIOT,
6eJ'IKOB, YrjieBO4O0B, KHUPOB W BUTAMHUHOB B
pacTBOpaAX, PaCTUTCIIBHBIX u KHUBOTHBIX
MNpOAYKTaxX; MPOTHO3UPOBATH XUMHUUYCCKUC H
OMOXMMUYECKHUE MpCBpalllCHUS OCHOBHBIX

IIpakTu4yeckue 3aaHus:

1 IIpoBecTH KaueCTBEHHBIN aHAJIN3

Brienenue u onpenenenue GochonpoTeMHOB (Ka3enHa) U3 MOJIOKA.
Pesynprar: 1 Brimazenue xiomnbeBuaHOro ocajka. IIpu mpoBeneHuH OMYpeTOBOM peakiuu
oTMeuaetcs ¢puoeroBas okpacka. 2 Ilpu nmpoBeaeHnn MoIuOIEHOBOM MPOOBI ¢ THAPOIUZATOM
Ka3eMHa BBINAJ OCAJOK JHMMOHHO-KeNToro Ipera. OOBSICHUTE KadeCTBEHHYIO PEaKIHUio MU
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[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBA

KOMITIOHEHTOB TIPU IPOMU3BOJICTBE IHILEBBIX
MPOJIYKTOB U3 PACTUTEIBHOTO CHIPHSI.

chopMyInUpyHTE BHIBOI.

2 OU3UKO-XUMUYECKHE CBOMCTBA OEIIKOB

Tema Ocaoicoenue 6enkos npu Hazpesanuu.
[IpuHIMO MeToAa: IPU HArPEBAHUU B HEUTPAJIbHOU MM CIa00KUCIION Cpeie OYTH BCe OENIKH
JICHATYPUPYIOT U MEPEXOIAT B HEpacTBOpUMOe cocTosiHue. 11 60abIMHCTBa OENTKOB
M302JIEKTPUYECKast TOUYKa COOTBETCTBYET ciabokwuciou cpene (pH okono 5,0). Haubonee momHas
1 OBICTpast KOAryJsilisi UMEET MECTO B M302JIEKTPUYECKON ToUKe. B CHIbHO KUCHBIX U
CHJIBHOIIENIOUHBIX pacTBOpax OeJI0K MpuoOpeTaeT BBICOKUHN 3apsi/i U HE BBINAAAET B ocaioK. J{is
pa3HbIX OENKOB pa3iMyHa TeMIepaTypa cBepThiBaHUs. HekoTopblie U3 HUX BBIAEPKHUBAIOT K
TIPOJIOIKUTENBFHOE KHIITUeHNE, TOTIa KaK JApyrue Koarymupyrot npu 50-55°C .
OO6opynoBaHue: MITATHB C TPOOUPKAMU, TUTIETKH KarenbHbIe (T1a3Hbie) 1 Ha 1,0 wim 2,0 M,
CIUPTOBKA, JepkKaTeNu A IPOOUPOK.
PeakTuBsr:
1 SAuuneiii 6enok, 1 % pacTBop.
2 YkcycHas kucnoTta, 1 % pactBop.
3 YkcycHas kucnota, 10 % pactsop.
4 Xnopua HaTpHsi, HACHIIIEHHBIA PacTBOP.
5 NaOH, 10 % pactBop.
Xon paboThI:
1 B 5 npo6upox HaauTh 1o 0,5 Mi1 pacTBopa Oelika.
2 Harpetb coaepxxumoe nepBoii mpobupku. Habmronats BeinazieHne ocaaka Oenka.
3 Bo BTOpYIO npobupKy 1006aBUTH Karuio 1 % pacTBopa yKCyCHOW KUCIOTHI U HATPETh.
OcaxieHue MpoucxXoauT OBICTpee U TIOJHEE, T.K. MOJIeKy/ia OeJka HaXOqUTCS B
M303JIEKTPUYECKOM COCTOSTHUM.
4 B tpetbto mpobupky npubasuth 1-2 xammu (0,5 M) 10 % pacTBopa yKCyCHON KUCIIOTHI U
HarpeTh. benok He ocaxaaeTcs Aake IpU KUIISTYEHUH, IOCKOJIbKY OENTKU B KUCIIOH cpefie
MPHOOPETAIOT MOJIOKUTENBHBIN 3apsil, YTO MPUIAET UM YCTOUYUBOCTD.
5 B uetBeptyro mpobupky no6aButh 1-2 kammu (0,5 M) 10 % pacTBopa yKCyCHOM KUCIOTHI U
HECKOJIbKO Karellb HACBIIIIEHHOT0 pacTBOpa XJOpHJIa HATpHsl, HAarpeTh. benok BhinagaeT B
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0Ca/IOK, T.K. JIUIIIAETCS THUIPATHOM 000JIOUKH.

6 B msryro npoOupKy npuianTh HeckoJibko kanens (0,5 mi) 10 % pactBopa rujpokcuaa HaTpus U
Harpetb. Ocaok Oenka He oOpa3yeTcs JaKke NMPU KUTISTYCHHUH, TIOCKOJIbKY OCTTKH MPUOOpPETAIOT
OTPHLIATEIILHBIN 3apsil.

3amanue:
3anucath B TaOIUIy pe3yabTaThl OCAKICHUS OelKa NPy KUIITYEHUH: TOSBICHHE 0CaIKa «+», a
OTCYTCTBHE «-». B Ka)/10M ciydae yka3aTh IPUYMHBI OSIBICHUSI WJIM OTCYTCTBUS OcajKa Oelika.
Heiitpan CHIIbHOK CunpHOK [Ilemoun
ucnas c | ag cpena
HIIEKTPOIUTOM

bHas Cnaboxucias HCIast

BriBong

Bnanets

- HaBbIKAMM M TpUEMaMH  IPOBEACHUS
TEOPETUYECKUX u AKCIEPUMEHTAJIbHBIX
OMOXMMHYECKUX HCCIIeI0OBaHUN B oOjacTu
nepepaboTKU PaCTUTEIHHOTO ChIPBS;

- HaBbIKAMHU KOHTPOJISI KAa4eCTBEHHBIX H
KOJIMYECTBEHHBIX  XapaKTEPUCTHK  ChIPbS,
norygabpuKaToOB U TOTOBBIX U3/ETHIl.

IIpumepbl CHTYaMOHHBIX 3a/1a4

Curyanus 1: B coctaBe npupoIHBIX )KUPOB MPUCYTCTBYET BUTAMUH A U JPyTrUe
YKAPOPACTBOPUMBIC BUTAMUHBI.

1 B xakom Bujie — OUYMIIIEHHOM WJIM B COCTAaBE MPUPOIHBIX JKHPOB BUTAMUH A COXpaHSACTCS
JIOJIBIIIE, TO €CTh €r0 JIBOMHBIE CBS3U MEJICHHEE OKHCIIIOTCS KUCIOPOI0M?

2 Ilouemy?

Curyanus 2: Y yenoBeka, JUIMTEIHHO HE YIOTPEOISBIIETO B MUIIY KUPBI, HO MOJIy4aBIIETO
JOCTaTOYHOE KOJUYECTBO YIIIEBOJIOB U OENKOB, OOHAPYKEHBI IEPMATHT, TUI0X0€ 3a)KUBJICHUE
paH, yXyalleHHe 3peHus, CHIDKeHHE TOHaIo0TponHo# GyHkiuu. [locne HazHaueHHs

PBIOBETO KHpa B TEPANEBTUUECKHX J103aX BCE CUMIITOMBI UCUE3IIH.

1 C HeIOCTaTOYHOCTHIO KAKMX BUTAMHHOB 3TO MOJKET OBITH CBA3aHO?

2 KakoBa 6uonornueckasi pojib 3TUX BUTAMUHOB?

3 B kakux NpoAyKTax BBICOKO COJIEPKaHUE ITUX BUTAMHHOB?

Curyanus 3: Y 4eThIpeXMECSYHOTO peOeHKa BBIpaXKEHBI SBICHHUS paxuTa. PaccTpoiicTBa
nunieBapeHus He oTMmedaercs. [IposBreHus 3a0ofieBaHUS YMEHbBIIUIUCH TOCTE TPOBEICHHS
aJIeKBaTHOM Tepamnuu 1 mpeObIBaHUS HA COJTHIIE.

1 C HEZOCTAaTOYHOCTHIO KAKOTO BUTAMHUHA 3TO MOYKET OBITH CBI3aHO?
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2 KakoBa 61osoruueckas pojb 3TOro BUTaMuHa?

3 B xakux NpoayKTax BHICOKOE CO/IEpP KaHHUE ITOr0 BUTAMUHA?

4 BO3MOKEH JIM CHHTE3 3TOr0 BUTAMUHA B OpraHu3Me 4yesioBeka?

5 KaxkoBbl CUMITOMBI TUIIEPBUTAMUHO3a JJIS1 ’TOI'O BUTAMUHA?

Curyauus 4: I1pu ynotpe0iaeHn# 0OJbIIONO KOJIMYECTBA CHIPOTO SIMYHOTO O€IKa MOKET
Pa3BUTHCSI TMIOBUTAMUHO3 OMOTHHA (BUTaMUH H), conmpoBokaatouiicst 1epMaTuToM.
Uem 00ycii0BIIE€H TUITOBUTAMHUHO3?

[Touemy BapeHblIe siflia Takoro 3gQeKxTa He BHI3BIBAIOT?

Curyanus 5: B HEeKOTOpBIX cTpaHax, IrJie HaceleHue YIOTpeOseT B MUILY 00JIbII0E KOJIUUYECTBO
XJIEOHBIX 3J1aKOB, Y JIIOJEH 4acTO BCTPEUaroTCs CIy4au HEJJOCTATOYHOCTH LIMHKA.
Oco0eHHO 3TO sBJIEHUE MPOSBIIAETCS TaM, I'/I€ JIIOAU MEKYT JENEMKH U3 TPECHOTO
0€e31pOoAOKEBOrO TECTA, CIIHU JKe XJIe0 MEKYT U3 JPOXIKEBOI0 TECTA, TO HEXBATKA IIMHKA
HaOroaercs pexe. M3BecTHO, 4To 3€pHA 311aKOB COAEP>KAT MHOTO (PUTUHOBOM KUCIIOTHI.
1 I[Nouemy HETOCTATOYHOCTbH LIMHKA MPOSBISAETCA MEHbILIE, €CIIU YIOTPEOISATh JPOKKEBOM
x1e6?

2 Kakoe 3HaueHue uMeeT HUHK Julst MeTabonu3ma?




0) Ilopsinoxk mpoBedeHUs] MPOMEKYTOYHOH AaTTECTAIMH, MOKA3aTeJH U KPUTEPUHU
OlleHUBAHMUSL:

[IpomexyrouHasi arTecTansl 1O JUCHHUILIMHE «BHOXMMHS» BKIIOYAET TEOPETHUYECKHE
BOTIPOCHI, TO3BOJISIOIINE OIICHUTh YPOBEHb YCBOCHUS 00yJarONUMHUCS 3HAHUH, JTabopaTopHbIE U
KOHTPOJIbHBIC 3aHSATHS, BBISIBISIIONIAE CTENCHb CHOPMUPOBAHHOCTH YMEHUW W BIIAJICHUH,
pOBOIUTCS B (hopMe SK3aMeHa.

DK3aMeH M0 JaHHOW AMCUUIUIMHE MPOBOJHUTCSA B YCTHOW (OpME MO IK3aMEHAITMOHHBIM
OuseraM, KaXAbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

[Toxa3zaTenu 1 KpUTEPHH OLICHUBAHHS YK3aMeHa:

— Ha OLEHKY «OTJIMYHOY» (5 0ayioB) — o0ydaromuiicst AeMOHCTPUPYET BHICOKUN YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMAaTHYeCKOe M TIIyOOKOe 3HaHWe
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSIET TNMPAKTHYECKHE 3aJaHus, CBOOOJHO ONEpUpPYET
3HAHHUSIMH, YMEHUSIMH, TTPAMCHSICT UX B CHTYallUSX TTOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKY «Xopoio» (4 6amia) — oOyJaromuics JEMOHCTPUPYET CPEIHUM YPOBEHb
Cc(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHBIC ONTHOKN, HETOYHOCTH, 3aTPyTHEHHS IPU aHATUTUIECKUX OTIEPALIUsIX, TIEPEHOCE
3HAaHWIA U yMEHUH Ha HOBBIC, HECTAaHAPTHBIC CUTYAIUH.

— Ha OIICHKY «yAOBJETBOpUTENbHO» (3 Oamra) — oOydJaromuiicss IEMOHCTPUPYET
MTOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTECHITUH: B X0Ji¢ KOHTPOJIBHBIX MEPOTPHUITHN
JOITYCKAIOTCSl OIIMOKH, TIPOSIBIISIETCSI OTCYTCTBHE OTHCIBHBIX 3HAHWH, YMEHHWH, HAaBBIKOB,
OOyJaIONIUICSA HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHHUS IPU ONCPUPOBAHWH 3HAHHUSAMH U
YMEHHSMHU TIPU UX TIEPEHOCE HA HOBBIC CUTYAITUH.

— Ha OIIEHKY «HEY/IOBJIETBOPUTEILHOY (2 Oauia) — 00yJaronuics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHMUECKOro Marepuaia, JOMYCKAaeT CYHIECTBEHHbIE OIIMOKHU, HE MOKET
MO0Ka3aTh MHTEJUIEKTyalbHbIe HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEYIOBJIETBOpUTEIHbHO» (1 Oamn) — oOydaromuiics HE MOXKET IMOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHQOpMAIMK, HE MOXET I[0Ka3aTh
MHTEJUJIEKTYaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.
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