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1. OIIMCAHUE YYEBHOM JUCIIUIIJIMHBI

Haumenopanue HaumeHoBaHnue yKpyInHEHHOR XapaxkTepucTuka ydeOHoH
1oKa3aTens IpYIIIBL HallpaBieHHH 10ITOTOBKH, JUCLUIIITHHEI
HarpasJIeHUE [TOATOTOBKH, ouHas 3a04Has
npoduk, NporpaMMa BEICIIEro hopma /ouHO-3204Has
obpasoBaHus o0yuenus thopma
o0yueHus
KonuyecTBo 3a4eTHBIX YxpynHeHHas rpyIna HalpaBIeHUR O6s3arenbHas 4acTb
euHUI — 3 IIOJATOTOBKH 51.0.28

19.00.00 «ITpompirieHHas
SKOJIOTHS ¥ OHOTEXHOJIOTHH

Hamnpapnenue NoaroTOBKH
19.03.04 «Texnomnorust npoayKLIHH
¥ OpraHu3anus oOIEeCTBEHHOTO

NUTaHHAA)
Monyneit — 1 [Tpoduns I'ox moaAroToBKHU
CMBICTIOBBIX MOITyJIEH — i 2-1 \ 2-i
3 TMK Cemectp
4 | 4-it
Jexnuu
OO011ee KOJIHYECTBO 32 gac. 4 gac.
qacos — 108
KonugectBo 4acos B IIporpamMma BEICIIET0 06Pa30BaHUS IIpakTHueckue,
HEJIeINIO JUTs OUHOH — mporpamma OaxanaBpuara CEMHHAPCKHE 3aHATHS
(hopms! 00yuenus: 6,63 —Yac. ‘ — Yac.

ayauTOpHBIX — 3,88;
CaMOCTOSTETEHON paboThl
obygaromerocs — 2,75

JlaGopaTopHbIe 3aHATHS

30 yac. | 6 uac.

CamocrosiTeJbHas padora

44154ac. | 95,15 vac.

I’IHI{HBH,[[Y&JIBHBIB 3aJaHHs:

3TMK | AP (2)

Dopma NPOMEKYTOIHOM
aTTCcCTalMu: ’
(muddepeHnupoBaHHbIHA
3a4eT, HK3aMEH)

3auer c 3aueT ¢
OLIEHKOH — OLIEHKOH —
1,85 1. 0,854

COOTHOIIEHHE KOJTHMUYECTBA YaCOB ayIUTOPHBIX 3aHATHI H CaMOCTOSTEIbHOM pabOTEI COCTABIISET:
11 09HOM opmel 06ygenus — 62/44,15 = 1,404
115 3a04Hoi (hopmer 06ydenus —10/95,15 = 0,105




2. IIEJIA M 3BAJJAYY YYEBHOM JUCITATIINHBI

Iean yueOHOI THCHUIIHHBI:
IPEIOCTABUTh CTYAEHTaM COBPEMEHHBIC HAy4yHbIE 3HaHMA O OHMOXMMHYECKHX IPEBPAIlCHHIX,
IPOTEKAIOIUX B OMOJIOrMYecKHX TKAHAX MPU y4acTUXU (PEpMEHTOB, BUTAMHHOB, TOPMOHOB H
HAPYTrHuX OHOJIOTHYECKH aKTUBHBIX BCILIECTB. OTH 3HAHHS SBISIOTCS HGOﬁXO,H,HMBH\&H IJIsI IIOHHMaHH A
IIPOLIECCOB, UMEIOIIUX MECTO IpH MepepaboTKe M XPaHEHHH IHUILEBOIO ChIPhS; IS OpraHu3aluy
HAayyHO OOOCHOBAHHOIO pAallMOHAIBHOIO NUTAHHMS M BHEIPEHHS HOBBIX BHIOB CBHIPb,
BBICOKOTEXHOJOTHYECKUX TTPOU3BOICTB IMPOAYKIIMH ITHTAHHUS.

3amauu yyeOHOI AMCUMIIIMHBL:
[O3HAKOMHUTEL CTYIEHTOB C IOOCTHIKEHHMSIMH COBPEMEHHBIX (DYHIaMEHTAJIBHBIX HCCIENOBaHUN B
obnacTd GHOXHMHUM, OOYUYHTH NPAKTHYECKUM HaBBIKAM, HEOOXOMMMBIM U paspaboTKu H
BHEIIPEHMSI HOBBIX IIPOIPECCHUBHBIX TEXHOJIOTHH, YBEIMYMBAIOUIMX CPOK xpaHeHHa IIUIIEBBIX
IIPOJIYKTOB, YIyYIIAIOIIUX UX BKYCOBEIE CBOMCTBA H IHMIIEBYIO LIEHHOCTE.

3. MECTO JUCIHUAIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas mucruminaa 51.0.28 «bruoxuMus» OTHOCHTCS K 6a30BOH 4acTH MaTEMaTHIECKOTIO
u ecrectBeHHOHay4Horo 1ukia OITOIT BO.

Vuebuas pucumminHa «BHOXHUMUSL» YUTaeTCs Ha (PaKkyJIbTeTe pecTOPaHHO-TOCTHHHYHOIO
GusHeca I CTYNEHTOB 2-ro Kypca (ouHas u 3a04Has (GopMbl 0Oy4EeHHs) YKPYIHEHHOW PYIIIIBI
19.00.00 «ITpoMeIIUIEHHAs 3KOJOTMS W OHOTEXHOJOrHWE» HampaBiaeHus moarorosku 19.03.04
TexHOMOT s MPOAYKIMK ¥ OpraHu3anys OOIECTBEHHOrO MU TaHUS. -

[IpenuiecTByeT M3y4eHUIO AHCHMIUIMHBI «buoxumus» Kypcel «Heopramudeckas XUMHUI,
«AHanuTHYECKas XUMUS ¥ (PU3UKO-XUMHUYECKUAE METOJIBI HCCIeloBaHuiy, « OpranuyecKkas XUMus»,
KOTOpbIE UMTAKOTCs 00yJaroluMes HanpapieHus noarotosku 19.03.04 TexHomorus npoayKuuu U
oprauu3aius o0IIeCTBEHHOTO TUTaHUs Ha IIEPBOM KyPCE B IIEPBOM M BTOPOM CEMECTpax.

B pesynbraTe OCBOEHHs IPEIUIECTBYIONIEr0 Kypca HEOPraHMYECKOM U OpraHu4ecKou
XUMHH, 00ydaromuecss AOJDKHBI 00nafaTh CIEAYIOIIMMH «BXOJHBIMKY 3HAHUSMH, YMEHUIMH H
npHOOPETEHHBIMH HABBIKAMH:

3HATb: OCHOBHBLIE 3aKOHBEI XFMHM, OCHOBBI OOIIEH, HEOPraHMYECKOH H OpraHuYecKOH
XUMUH, PU3UUECKHUE U XHMHUIECKHE CBOHCTBA POCTHIX U CIIOXKHBIX BELIECTB, OHONOTHIECKYIO POIIb
HEKOTOpBIX S-, p-, d- 3JIEMEHTOB; OCHOBHbIE 3aKOHOMEPHOCTH HMPOTEKAHHSI XUMHUYECKHX PeaKIui
MEXIy OpraHMYeCKHMMH BEINECTBAMH, CBOMCTBA 0CO00 B@KHBIX KIACCOB OPraHMYECKHX
COEMHEHHH, 0COGEHHO TEX, KOTOPHIE BXOAAT B COCTAB MUIIEBOTO CHIPbSI U POJYKTOB IIHTAHHS.

Vmern: Tonp3ysack nepuoimdeckod  Tabmmueit anemenros [ Menpeneena,
TIpeNcKasblBaTh CBOWCTBA PA3NUYHBIX OJIEMEHTOB M MX COENMHEHWH, COCTaBIATh yPaBHEHMH
PasIMYHBIX XHMHYECKHX pPEeaKIUif, OCYIIECTBIATL MpPEBpalleHHe OPraHWYeCKUX BEIIECTB,
0COOEHHO TeX, KOTOpPBIE SBISIIOTCS XapakTePHBIMH JUIS OTAEILHBIX IPOM3BOJACTB IHINEBOH
IPOMBIIIIEHHOCTH, IIPE/ICKa3bIBaTh HANPaBIeHUEe CABUIA XUMHYECKOrO PaBHOBECHS M IPOBOJUTH
pacyeTsl.

BaameTs: OCHOBAMM TEXHHKU O€30MACHOCTH IpU paboTe B XUMHUYECKHX J1abOpaTopusx,
HaBBIKAMM TIPOBEJCHHS XMMHYECKAX OKCIEPHMEHTOB, pPabOTBl € XMMHYECKOH IOCYIOH M
XUMHUYECKHUMHU PEaKTHBAMH.

JucrurniuHa «BHOXMMUS» SIBISIETCSI OCHOBOM I IIOCHIEAYIOIIEro H3YYCHHS TaKHX
IUCIHIUINH, Kak «TeXHOIOrus NpOAYKIHH OOIIECTBEHHOIO MHTaHMs, «lIHieBbie TEXHOIOTHIY,
«®@uznonorus nuraHus», «CaHutapus U rurueHa», «OU3UKO-XMMHUUYECKHE OCHOBBI TEXHOJIOTHH
MPOIYKTOB TIUTAHKS» U AP. '



4. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHHUS 110 YYEBHOM
JUCHMILIAHE, COOTHECEHHBIX C IIVIAHUPYEMBIMUA PE3YJIBTATAMHA
OCBOEHHUS OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrare OCBOEHHS M3yUeHHs y4eOHOHM JUCIHUILUTAHEL y 00Y4arOIIErocs JOKHE ObITh
chopMHPOBAHEI KOMIETEHIHMH 1 HHAHKATOPBI HX TOCTH/KEHHUS:

Koo u naumenosanite xomnemeryuu

Ko0 u naumenoganue uHOuKamopa 0oCimudICeH s
KoMnemeHyuu

N-1onk2 Ilpumenser MaTeMaTHYeCKHe METOABI U
OCYIIECTBISIET MAaTeMaTHYeCKyl0 00paboTKy HaHHBIX,
MOJIYYEHHBIX B Xome  pa3paboTKu  IPOAYKIHH

OIIK-2 OOIIIECTBEHHOIO IIHTAHHWS, a TaKKe MCCIAENOBaHUN U
CriocoGeH  TpPUMEHSATh  OCHOBHBIE | 9KCHEPTH3BI €€ KadyecTBa M KayecTBa MCIIONIB3YEMOro
3aKOHBI M METOHBl HCCJIEIOBAHUM | CBIPBS

ectecTBeHHBIX Hayk s pemenus | U-2onk, [IpuMeHseT OCHOBHBIE (PH3UKO-XMMHYECKUE U
3ajad npodecCHOHANBHON | XAMHYECKHe  METONbl — aHauu3a Uil pa3paboTKH,
NeATETBHOCTH HCCIIE0BAHUI U 3KCIIEPTH3BI IPOAYKIIUU 0OLIECTBEHHOTO

MIUTAHUS U UCIIOJIB3YEMOTO CHIPhS.
WJI-30nK-2 BeImonHgeT TpyaoBble AEHCTBHUSA C yUETOM HX

BAMSHUS Ha OKPYXAIOIIyl0 Ccpeny, He JOIycKas
BO3HHKHOBEHHS 9KOJIOTHYECKOH OIIaCHOCTH
B pesyinbrare u3ydeHus yueOHON MUCIUIIIMHBI 00yJaroIUHCs JO/DKEH:
3HATh: OMOXMMHYECKMH COCTaB JKHBBIX OpPraHM3MOB JKMBOTHOTO M PACTUTENBHOTO

IPOUCXOKIEHHUS, IIPOLIECCOB OOMEHA BEINECTB ¥ SHEPTHH, KOTOPBIE B HUX IIPOTEKAIOT;

yMeTb: IIONb30BaThCsl HAYYHBIMHE 3HAHMSIMH JUIS aHAIH3a ¥ IIPOTHO3UPOBAHHS H3MEHEHHH
OMOXMMHMYECKHX CBOMCTB B [IPOLIECCE TEXHOJIOTHYECKOTO BIMSHMS U XPAHEHHUS.

BJaJeTh: OCHOBAMH OMOXMMHYECKMX METOJOB KOHTPOJS KayecTBa U AaHalum3a CBIPbA,
noJry(pabpuKaToB U TOTOBOH MPOAYKIIHH.

5. IPOTPAMMA YYEBHOM JUCIUILINHBI

MOAYJIb 1. _
CwmpiciioBoit moayas 1. «OCHOBBI CTATUYECKOM BUOXWMWH. AMMHOKUCJIOTHI,
BEJIKU, ®EPMEHTGIL, BUTAMMHBI»

Tema 1. Buoxumusi — Kak ocHoBa Hayku npo nuranue. Kmaccnduxanua u pusuko-
XUMHYeCKHe CBoificTBA aMHHOKHCAOT. CTPYKTypHas oOpraHm3anus, KjiaccHpuxanusi H
ouosorudeckue GyHKIHH 0€JKOB. :

Berynnenue. BHOXMMHS — KaK OCHOBA HAyKHM IIpO MUTaHWE., XUMUYeCKas U Ouomornyeckas
(yHKIHS aMHHOKMCIOT, BXOIINMX B cocTaB GenkoB. CTpoeHue, CBOKMCTBA ¥ KiacCH(UKAIms
6enKoB. '

Tema 2. Knaccupuxauuu, 6uosorndyeckue QpyHKIUU, 0COOEHHOCTH CTPOEHMs, CBOHCTBA M
MeXaHHu3M AeiicTBHsI pepMEHTOB.

Crpoenne pepmentos. Homenknarypa u kiaccuduxanus GpepMeHToB. MexaHusM JeHCTBHS
(epmenToB. OcHOBBI (DEPMEHTATUBHOIO KATAJIH3A. :
Tema 3. Kmaccmpuxanus, (U3HKO-XHMHYECKHE CBoiicTBA W Ouojornyeckue (QyHKIHH
BHTAMHHOB. '

OO6uIpe MOHSITUA O BUTAMMHAX ¥ BUTAMUHOMOAO0HBIX BemecTBaX. DyHKIUH BUTAMUHOB H
UX KacCU(PUKALIUS.

CMmblicaoBoii  moayas 2. «OCHOBDBI CTATUYECKOW BUOXUMMM. VYTJIEBOJPBI,
HYKJIEMHOBBIE KUCJIOTBI. JIMITUIbI».




Tema 4. CTpyKkTypHasi opranusanus, Kiaccupuranus u 0MoJ0ruyecKue QyHKIUHH YIIeBO/bI.
Buonoruueckas Qpynkuus yriaeBoaoB. Kinaccuduxanus yriesogos. OCHOBHEIE XHUMUYECKHE
peakiuy, B KOTOpble BCTYIAIOT YINIEBOIOB B OpPraHM3Me 4eqoBeKa M JKMBOTHBIX. [IpuMeHeHus
YIJI€BOJOB B ITHINEBOH IIPOMBIIIIEHHOCTH.
Tema 5. Ctpoenue, cBoiicTBa U OMOI0THYECKHE (PYHKIMH HYKJEHHOBBIX KUCIOT.
CTpoeHre HyKIEHHOBBIX KHCIIOT, XUMUYECKHE CBOHCTBA i Guostornyeckne QyHKIHHA.
Tema 6. CTpyKTypHAasi opraHusainus, kjiaccupukanus u 0uojorndeckie GyHKIHA JUNHI0B
Buonornueckas (yuxums mununoB. Knaccubpukanus munuaoB. OCHOBHBIE XUMHYECKHE
peakiiu, B KOTOpble BCTYINAIOT JMIMAOB B OPraHM3ME YENOBEKa M JKMBOTHBIX. lIpuMeHeHus
JUMHIO0B B MULIEBOH IPOMBIIUIEHHOCTH.

CwmpiciioBoii  moayasr 3. «OCHOBBI IIMHAMMWYECKOM BUOXUMUK. OCHOBHBIE
[TOHATUS OBMEHA BEIIECTB».
Tema 7. OOmeH yr/ieBoa0B, JHIHA0B H 0EJIKOB.

OcHoBbl OuosHepreTuku. IlepeBapuBaHue OEIKOB B IKENYJOYHO-KHIIEYHOM TpPaKTe.
TIporecchl THUEHUs ¥ 00E3BPEXKUBAHMA IPOJYKTOB pacrajga Oenka B xumeunuke. Kara6omusm
OeNKoB M aMHMHOKHCIOT B TKaHsX dyeinoBeka. Ilytm oOMeHa amuHOKucnoT. OOpasoBaHue u
o6e3BpexknBaHue aMMHaKa (OpHUTHHOBBIH 1uKi). [TepeBapuBanue u BcacsiBanue nunuaos. OOMeH
JUMUOB B TKaHAX dYejnoBeka. OKHCIieHWEe W CHHTE3 JHNHAOB. Merabomu3M KETOHOBBIX Tell.
BHOXMMHUYECKHE OCHOBBI TIPOTOPaHHE MKUPOB. PaclleruieHue IOJUCAXapuI0B B IKEIyJOYHO-
KHUINEYHOM TpakTe yenoBeka. OcoOeHHOCTH BcackiBaHus yriueBoqoB. CHHTE3 U paciiall IIMKOIreHa.
AbspobHoe 1 aHadpOoOHOE OKUCIIEHUE IITIOKO3EL. '
Tema 8. Crpoenue, kiaaccupuxanus u Ononornyeckasi yHKuust rOpMOHOB

Knaccudukanus ropMoHOB. Bruonoruyeckas (pyHKIHsS ropMoHOB. KayecTBeHHBIE peakluy
Ha TOPMOHEI
Tema 9. Peryasmus oOMeHa BemecTB. B3amMoCBsi3b H CpPaBHEHHE JHEPreTHKH 00MEHOB
YIJ1eBOI0B, OeaxoB H :kUPoB. IHKa TpHKApOOHOBBIX KHCIOT.

Ocobennoctd (PYHKIMOHUMPOBaHUS HEHpPOryMOpanpHOM cHcTeMBl. Peryndmus oOMmeHa
yIieBonoB, 6enkoB u kupoB. OcHOBBI Ouo3HepreTHkH. ILlUKi TpUKapOOHOBBIX KHUCIOT —
0co0eHHOCTH (DYHKIIMOHUPOBAHUS, OHOIOrHYECKas pojlb

6. CTPYKTYPA YYEBHON JUCIUITIJIMHBI

KomnyecTrO 9acoB
Hazpanue ¢CMBICIIOBLIX ouras popma 06yueHHs Wiy .
" (dhopma oOydeHus
MOJyJIEH U TEM
B TOM 4YHCJIE B TOM YHCIIE
BCETO M T T 7 1a6° | | CPC° | °°°"° [ | m | na6 | mma | CPC

1 2 314 5 6 i 8 9 (10| 11 | 12 13

Moayas 1.
Cwmpica0Boii Moayab 1 OcHoBbI cTaTHYECKOIT OHOXMMHH. AMHHOKHCIOTHI, Oesku, pepmMeHTEl,
BHTAMHHBIL.

Tema 1. Buoxumus — Kax '
OCHOBa HayKH IIPO
nutanue. Kimaccuduxkanus
U (pU3HKO-XUMUYECKHE
CBOMCTBa aMHHOKHCIIOT. 13 g | 4 3 s 12 1] Z 1 3 10
CrpyxTypHas -
OopraHu3anus,
Knaccuukaiys u
6uonorudeckue QyHKIUU
OEJIKOB.
Tema 2. Knaccugukanuy, | 11 2| -] 4 - 5 11 |- | -] 1 — 10




fuonoruueckue GpyHKIUH,
0COOEHHOCTH CTPOEHHS,
CBOMCTBA M MEXAHU3M
JeHCcTBUS (PEPMEHTOB.

Tewma 3. Knaccuduxanus,
(DU3UKO-XUMHYECKHE
CBOMCTBA U
Ouonoruueckue QpyHKIUH
BHTAMUHOB

12

10

10

Hmozo no cmoicnosomy
mooyaio 1

36

10

12

14

33

1| =

30

CmpIca0B0ii Moayab 2. OCHOBBI CTATHYECKOH OHOXHMHH

Tema 4. CtpyxTypHas
OpraHu3arus,
KIaccu(puKalus 1
OuosoruuecKue
(OYHKIIUHU YIJIEBOBL.

14

12

10

Tewma 5. Ctpoenue,
CBOMCTBA U
OMOJIOTHYECKHE
(YHKIMH HYKJIEHHOBBIX
KHCIIOT

10

10

Tema 6. CtpykTypHas
OpraHu3aLus,
KnaccHpuKanus u
Ouonoruveckue
(GYHKIMY TUTTAOB.

12

12

10

Hmozo no cmuicnosomy
MO0y 2

34

10

10

14

34

2 =

30

CwmpbicioBoit Moayab 3. OCHOBBI AHHA

MHYEC

Kkoit onoxumun. OcHo
" BellecTB

HSITHHA 00MeHa

Tema 7. Obmen
YIJIEBOJIOB, JIMITHIOB H
BenKoR.

12

4

14

12

Tema 8. Ctpoenue,
KJ1acCU(pHUKALUI U
Ouosoruyeckas
(hyHKIIMS. TOPMOHOB.

12

[§%]

11

10

Tema 9. Perynanus
oOMeHa BEIECTB.
Bzaumocss3s u
CpaBHEHME SHEPIreTHKH
0OMEHOB YIJIEBOIOB,
OenKoB u XUPOB. LluKi
TPUKApOOHOBEIX KHCIIOT.

12,15

6,15

13,15

Hmozo no cmuicnogomy
MOOYI0 3:

36,15

16,15

38,15

35,15

Karr

1,6

1,6

0,6

- 10,6

K3

Kartrer

0,25

0,25

0,25

- 10,25

KonTpoasb

Bceero yacos:

108

1,85

44,15

108

6 [2,85

95,15




7. TEMbI CEMUHAPCKUX U IPAKTUYECKUX 3AHSITUM — re IpeayCMOTPEHO

8. TEMbI IABOPATOPHBIX PABOT

Howmep Ha3zpanue Temsl KonuuecTBo 4acoB
n/m ounas opma | 3aounas popma
1 Bruoxumus — Kak OCHOBA HAyKH IIPO ITUTaHHE.
Kraccuduxanus 1 GU3HKO-XUMUYECKHUE CBONCTBA 4 1
aMHHOKUCIOT. CTpYKTYpHasi OpraHu3arus,
kinaccudukanus u 6uosorunyeckue GpyHKIuN OEIKOB.
2 Knaccupuxanuu, Ononoruyeckue PpyHKIUHA, OCOOCHHOCTH 4 1
CTPOEHHS, CBOMCTBA U MEXAHU3M JICHCTBUS (PEPMEHTOB.
3 Knaccuduxanus, Gu3snKko-XxUMUIECKHE CBONCTBA U 4 3
6uonornueckue HYHKIHH BUTAMHHOB
4 CTpyKTypHas OpraHu3ais, KJIacCu(pHKanus 1 4 1
Ouomornyeckue (HYHKIIHU YIJIEBOIBL. :
5 Crtpoenne, cBoiicTBa 1 OHONOrHYECKHE QyHKIHUY 5 B
HYKJIEHMHOBBIX KUCIIOT
6 CTpyKTypHast OpraHusarus, KiacCHQuKarus 1 4 1
Ouoornyeckue (PyHKUUH JTHIHIOB.
7 OOMeH yIJIEBOIOB, JIUIIHIOB K OEIKOB. 4 1
8 Crpoenre, knaccuduxanus u Ouomorudeckas (QyHKIHS 2 1
TOPMOHOB.
9 Perymsiuust oOMeHa BermecTB. B3auMOCBA3b M CpaBHEHHE
SHEPreTUKH OOMEHOB YIJIEBOJOB, OENKOB U JKMPOB. LMK 2 -
TpUKapOOHOBBIX KUCIIOT.
Bcero: 30 6
9. CAMOCTOSTEJBHAS PABOTA
Howmep Hazpauue Temsl KonuyecTBo 4acoB
/1 o4Has Gopma 3aouHast
dopma
1 Broxumus — Kak OCHOBA HayKH TPO IUTAHHUE.
Knaccuduxanus 1 GU3UKO-XHMHUIECKHE CBOUCTBA 5 10
aMuHOKHCIOT. CTpYKTypHas OpraHusartus,
knaccudukanus i GHONOrHYecKkre (QYHKIHH OENIKOB.
2 Knaccuguxkanun, Guonoradeckue QyHKIUH, OCOOEHHOCTH 5 10
CTPOEHHSI, CBOMCTBA M MEXaHU3M HeHCTBUSL (pepPMEHTOB.
3 Knaccuukanus, QU3HKO-XHMHUYECKHE CBOHCTBA U 4 10
fuonoruyeckue GPyHKIIMH BUTAMUHOB :
<+ CrpyKTypHasi OpraHu3alusl, KilaccuQukars u 6 10
ouonorunyeckue QyHKIHH YTIIEBOIBL
5 Crtpoenue, cBoiicTBa B 6ronoruyeckue QyHKIUH 4 10
HYKJIEHHOBBIX KHCIIOT :
6 CTpyKTypHas OpraHu3alys, Kiaccupukanus 1 4 10
fuonornyeckue GyHKIIUK JTUITHIOB.
7 OOMEeH yIIIEBOIOB, JIUIIHIOB 1 OEIIKOB. 4 12
8 Crpoenme, kraccudukauus u Guosornyeckas QyHKIHs 6 10
ropmMoHoB. Perymsmnus obmeHa BewmiecTB. B3ammocBs3e u




CpaBHEHHE HSHEPreTHKH OOMEHOB YIIEBOZAOB, OENKOB M
YKHPOB.
9 Perynsauus oOMeHa BemiecTB. B3auMOCBA3L M CpaBHEHHE
SHEPreTHKH OOMEHOB YIJIEeBOJOB, OEIKOB U XKHPOB. [luxcon 6,15 13,15
TPUKapOOHOBBIX KHCIIOT.
Beero: 44,15 95,15

10. OBECIIEYEHHUE OBPA3OBATEJIbBHOI'O IIPOLIECCA JJId JAL C
OI'PAHUYEHHBIMHU BO3MOXKHOCTSIMMU 310POBbS 1 UHBAJIMIOB

B xone peanuzanuu ydeOHOH NUCHUILIHHE HCIIONB3YIOTCS TaKHe JOIOJTHUTENbHBIE METOIBI
00y4eHus, TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXYTOUYHOM aTTecTallud O0ydarommxcs B
3aBUCHMOCTH OT MX HHIUBHIYaTbHBIX 0COOEHHOCTEH:

1) nms crenslx U ciaboBHISIINX:

— jekuud oOPMIISIOTCS B BHAE 3JIEKTPOHHOTO HOKYMEHTa, JOCTYIIHOIO C ITOMOIIBIO
KOMITBIOTEpA CO CIIELHATN3UPOBAHHEIM ITPOrPAMMHBIM 00€CIIEUCHHUEM;

— NWCHMEHHBIE 3aaHHs BBIIONHAIOTCS HA KOMIBIOTEPE CO  CIEHMHATH3UPOBAHHBIM
IPOTPaMMHBIM 06eCIIeYeHHEM HIIH MOTYT OBITh 3aMEHEHEI YCTHBIM OTBETOM;

— IpH HEOOXOAMMOCTH IPEIOCTAaBISICTCS YBEIHMYHBAIONIEE YCTPOUCTBO; BO3ZMOXKHO TAKXKE
HCIIOIB30BaHHUE COOCTBEHHBIX YBEJIUUUBAIOLINX YCTPOHCTB;

— NUCHMEHHBIE 3a1aHust OPOPMIISIOTCS YBETMYEHHBIM HIPUPTOM.

2) [ rIyxXdx | cnabocblanyx:

— nekuuu 0(GOPMILIIOTCS B BHE IEKTPOHHOIO JOKYMEHTA;

— MHCHMEHHBIE 3aaHys BEIIOIHAIOTCS Ha KOMITBIOTEPE B THCEMEHHOH (hopMe;

— 3K3aMEH IPOBOJMTCS B IIMCBMEHHON (popMe Ha KOMIIBIOTEPE; BO3MOXKHO TPOBEJCHUE B
(opme TecTHpOBaHHS C HCIOIb30BaHHEM cucTeMbl Moodle;

3) s JIUI C HapYIIEHUSIMHU OIIOPHO-ABUIaTEIBHOTO arlapara;

— JEeKIUH 0OPMIISIOTCS B BHJIE 3JEKTPOHHOIO JOKYMEHTA,

— NIMCHMEHHBIE 3af[aHus 3aMEHSIOTCS YCTHBIM OTBETOM;

— 9K3aMeH HIPOBOJMTCS B YCTHOM (hopMe MM BBIIOJHSETCS B MHCHMEHHOW (opme Ha
KOMITBIOTEPE.

[Ipu HeOGXOAUMOCTH MIPEyCMaTPUBAETCS YBEIMUYEHHE BPEMEHH ISl IIOATOTOBKH OTBETA.

[Tporenypa NpOBENEHHS IPOMEXXYTOUHOM aTTecTaIuy AJIsl 00y4YarolIUXCsl yCTaHABIMBALTCS
C Y4eTOM WX HMHIMBHAYAIbHBIX Ncuxodusmueckux ocobenHocteld. ITpomerxyrouHasl aTTecTamus
MOJKET TIPOBOAUTHCS B HECKOJIBKO 3TalloB.

[Ipa HpOBENEHMH NpPOLELYPHl OLEHMBAHHS PE3YNbTATOB O00yYCHHS npenycmanHBaeTcsr
UCIIONIb30BAHUE TEXHUYECKUX CPEJACTB, HEOOXOJMMBIX B CBA3M C HHAWBUAYaIbHBIMU
0COOEHHOCTSAMM  OOy4alomuxcs. TeXHHYecKHe CpeacTBa MOTYT OBITh  MPEXOCTABIICHEI
YHUBEPCUTETOM, & TAKXKE MOTYT HCIIONIB30BAaThCA COOCTBEHHBIE TEXHUIECKUE CPE/ICTBA.

[IpoBeneHne TpOLEMypbl OLEHUBAHHSA  PE3yJbTaTOB  OOYdYeHHS  [OMyCcKaercs C
HCIIOb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHbIX TEXHOIOIHH.

O6ecnieunBaeTcss HOCTYI K HHGOpPMAIMOHHBIM M OuOIHOrpaduyecKuM pecypcam B CETH
WHTepHeT s Kaka0ro oby4aromterocs B Gopmax, afanTHPOBAHHBIX K OTPaHMYEHHAM HX 310POBb
M BOCIPHATHS HH(POPMALIMH:

1) mns cieneix U cIabOBHIAAIINX:

— B reyaTHoH (hopMe yBEIMYEHHBIM HIPHPTOM;

— B (hopMe DJIEKTPOHHOTO JIOKYMEHTA.

2) nus ryxux #u cnabociplanmx:

— B Ie4aTHOM popme;

— B (popMe 2JIEKTPOHHOTO JOKYMEHTA;

3) s Mn ¢ HapyIIEHHUAMH ONOPHO-ABUTATENIEHOrO annapara:

— B re4aTHOH opme;



— B (hopMe DIEKTPOHHOIO JOKYMEHTA.
11. THIANBUAYAJIbHBIE 3ATAHUSA
Bonpoce! st Tekymero MoayasHoro kourpouas (TMK):

Bompochl K cmbicioBomy moaymo 1. «OCHOBBI CTATHUYECKOW BUOXUMMUU.
AMWHOKMNMCIIOTBIL, BEJIKH, ®EPMEHTBI, BUTAMWHBI.»

Tema 1: Buoxumusi — Kak 0CHOBa HayKH npo nutanue. Knacendpukanusa u pusuxo-
XHMHYECKHE CBOMCTBA aMHHOKHCI0T. CTPYKTYpHAsi OpraHu3anus, KiaccupuKanus u
duoornyeckne PyHKUHH HE/IKOB.

Kiaccuukanus aMHHOKHUCIIOT.

Ctpoenue 1 pU3HKO-XHMHIECKHE CBOMCTBAa aMUHOKHCIIOT, BXOAAIINX B COCTaB OefKa.
Buonorndeckas (pyHKIHA aMHHOKUCIIOT, BXOJAIINX B COCTAB GEJIKOB.

[lepBuunas cTpykTypa 6eIKoB

Bropuunas cTpykTypa 0ejikoB

Tperuunas u yeTBepTUUHAS CTPYKTypa OEIKOB

du3HKo-XUMHUECKHe cBoWCTBa GenkoB. KauecTBeHHBIE peakiy Ha OENKH.

Knaccuguxanus 6enxos. [Ipoctie 6enku.

9. Knaccuduxanus 6enkoB. CroxHbIe OEIKH.

10. Buonoruueckue QyHKIUH OEIKOB.

Tema 2. Knaccuduxanun, 6uonorudeckue QyHKIHH, 0cOOEHHOCTH CTPOEHUs, CBOICTBA H
MeXaHU3M AeiicTBus GepMeHToB

1. ®epments. buojormueckoe 3HauyeHue. Pasnuume MeXAy (QEPMEHTaAMH H XHUMHYECKHMU
KaTanu3aTopamHu. '
Ctpoenue (pepMEHTOB. :

MexanusMm aeiicteus GpepmenToB. OCHOBEI ()epPMEHTATUBHOIO KaTallk3a.

Perynanus pa6otsl pepmenToB. [ToHaTHS 00 aKTHBATOpax ¥ HHIHOUTOpAX.

Homenxnatypa u kiaccupukanus GepMeHTOB

[Tpumeps! npumeHeHust HEPMEHTOB B ITUIIEBOH MPOMBIIIIEHHOCTH.

Tema 3. Kaaccnduxauus, (U3MKO-XHMHYECKHe cBOHcTBA H OHojornveckue QyHKOUH
BUTAMHHOB.

O611re MOHATHS 0 BUTaMKHAaX. UTO Takoe aBUTAMHUHO3, THIIOBUTaMHUHO3, THIIEPBUTAMUHO3
Knaccu¢uxauus BUTAMHHOB.

Hopwms! moTpebienus BATAMUHOB IS Y€IOBEKa.

YT0 TakOe BUTAMUHOIIOI00HEIE BEIECTBa?

Buonornyeckoe 35a4eHKe BUTaMUHOB. VIX ponb B (pepMEHTaTHBHOM KaTajIU3e.

KagecTBeHHBIE peakiyy Ha BUTaMUHEL. ONpejeleHne HX B IPOAyKTax MUTaHHs.
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Bonpocs! K embicioBomy moayaio 2. «OCHOBBI CTATUYECKOU BUOXMMIW»

Tema 4. CTpyKTypHasi OpraHu3amnusi, Kjaaccuuranus u 6Hoaorudeckue GyHKIHHN yraeBoabl.
Buonorunueckast GyHKITUS YIIEBOLOB. -

CopneprxaHue yrieBonoB B IPOJYKTaX MUTaHHS

Knaccudukanus yriaeBoaoB. [IpocTeie yrieBoab.

Knaccudukanus yriesoaoB. CI0XKHBIE YIIEBOIbL.

CrpoeHue MOHOCAXapuIoB

®OU3UKO-XUMUYECKUE CBOMCTBA MOHOCAXapHI0B

Ctpoenue nucaxapuioB

OU3UKO-XHMHYECKHE CBOICTBA qucaxapuioB

CtpoeHHe MOHOIIOIHCAXAPUIOB.

10 CTtpoeHue reTponoucaxapuIos.

11. ®u3UKO-XUMHUYECKHE CBOMCTBA IOJUCAXaPH/IOB.
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Tema 5. Crpoenue, cBoiicTBa H GHoToruueckne GyHKINN HYKJIEHHOBBIX KHCJIOT.
1. CrpoeHue HyKIEUHOBBIX KHCIIOT.

2. Buonoruueckoe snavenne PHK u JTHK.

3. Xumuueckue CBOMCTBA HYKIEHHOBBIX KHCIIOT.

4. buocunTes Oenka

Tema 6. CTpykTypHasi opraHuzanus, Kjiaccuuxanus 1 OHoJoruyeckue GyHKUMU JHIHI0B
Buosoruyeckas GpyHKIHS TUTHIOB.

Kraccuduxanus Tunuaos.

OcoBeHHOCTH CTPOEHHSI OMBUISIEMBIX ¥ HEOMBIISEMBIX JIUITUJIOB.
Buomnoruueckoe 3HaYeHIE JKHPOB.

Crpoenue KHPOB.

Cozneprkamie XKHUPOB B IPOAYKTAX MUTAHUSL.

[ToHsTHS O TPAHC-)KUPAX.

DU3NKO-XUMUYECKUE CBOUCTBA XKUPOB.

. Buonoruyeckoe 3HaueHue GochonUnuIOB.

10. Crpoenue GpochonunuaoB.

11. CrpoeHue cTepuIOB.

12. Buomornyeckoe 3HAYEHHUE CTEPUIOB.

13. ConepixaHue XOIECTEPHHA B MPOJAYKTAX MUTAHHS.

14. CrtpoeHue IITHKOJIUIIMIOB H HX OMOJIOTHYECKOE CTPOCHHUE.

15. JKemunsle kucaoTel. CTpoeHHE U OHOTOrHUECKOE 3HAUCHHE.

00N LR L

Bonpocsi k embiciaoBomy moayaio 3. «OCHOBBI JTIMHAMWYECKOU BUOXVIMU»
Tema 7. O6MeH yrieBoa0B, AUNHA0B U GeakoB. LKk TPHKAPGOHOBBIX KHCIOT.
I[Tousatue o makposprax. AT®, HAII+/HAIH+, ®AJI+/DAIH,, kpeaTuHpocdar.
[TepeBapuBanue OEIKOB B HKEITYA0YHO-KHIIEYHOM TPAKTE.

O6pasoBanye POAYKTOB I'HUEHH OenKa B KHIIEYHHIKE.

IIporecc 06e3BpeXXHBaHus IPOMYKTOB paciaja 6ejka B KHIIeYHHKE.

Kara6onu3m GeNKOB ¥ aMHHOKHUCIIOT B TKaHSIX YeJIOBEKa.

[TyTi oOMeHa aMHHOKHUCIIOT.

Buojioruyeckoe 3HaUeHHE Peakliuy 1e3aMUHIPOBAHHE AMUHOKHCIIOT.
Buonoruyeckoe 3HaueHHe peakiii TPaHCAMUHUPOBAHHS aMHHOKHCIIOT.
Brosnoruueckoe 3HaueHue peakiiu JeKapOOKCHINPOBAHUSI AMUHOKHUCIIOT.
Buorennsle amusbl. CTpoeHue U OHOIOrHYECKOe 3HaYCHHUE.

. O6pasosanue 1 00e3BpeKHBaHNE aMMUaKa. OpHUTHHOBBIH UK.

[TepeBapuBaHuE JIUIIHIOB.

. BcaceiBaHue nunuaos. -

IIportecc katabonu3ma 1 aHOO0IH3Ma JIUIIU/IOB B OPraHMU3Me JeI0BeKa.

. [-oxucieHHe TUIHI0B.

. CHHTE3 TUIIUIOB.

MeTtab0m13M KETOHOBBIX TENL.

. BHoxumuuecKue OCHOBEI IIPOrOPaHUE XUPOB.

OcobeHHOCTH epeBapUBaHus MOJIMCAXAPUIOB.

. OcobeHHOCTH BCACHIBAHHS YTIIEBOIOB.

. CuHTe3 u pacnaji INIMKOTeHa.

22. I'maxonu3. A3po6HOE OKUCIIEHHE IIIIOKO3EL.

23. T'muxonu3. AHaOpOOHOE OKHCIIEHHE TTIFOKO3EL.

24. Tlento3o(ocdaTHelii yTh IPEBPALIECHUS YTIIEBOOB.

25. I'moKoHEeoreHes.

Tema 8. Crtpoenne, kiaccupukauust u OHosjormyeckas (yHKUHs TopmMoHoB. Peryisiums
o0MeHa BemecTB. B3anMMOCBsA3b M CPABHEHHE YHEPreTHKH 00GMEHOB YI/IeBOAOB, 0elKoB H
JKHPOB.
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HeitporymopanbHas cuctema. Peryisnus odMeHa BEIecTB.

Knaccuduxanust TOpMOHOB.

Buonorudeckas GyHKIUS TOPMOHOB.

KauecTBeHHbIe peakiiiyi Ha TOPMOHEL

Tema 9. Peryasiuns o6MeHa BemecTs. B3auMocBsi3h U cpaBHEHHE YHEPTETHKH
00MEHOB YIJICBO/I0B, 0€JKOB H KHPOB.

N

Pacuer sHepreTHyeckoro 6ananca OKUCIEHHS XKHPOB.

[Tpouecc B3auMOIIpeBpaIEHUS TEKCO3.

PacueT sHepreTHuecKoro 6anaHca OKHCICHHs I'eKCO3

O6mue npeacrasienus 06 ooMeHe BelecTB. B3auMocBs3s 00MEHOB OENKOB, YIIIEBOIOB
U JIATIHIOB.

[Tuxr TpUKapOOHOBBIX KHCIIOT.

6. JlprxaTenpHas IEIb.

o i

Ln

3agaHus KOHTPONBHOM paboTel [UIs CTYAEHTOB 3a04HOM (QopMbl 00ydeHHs = U
CaMOCTOSITENbHOM pPabOTBI Ut CTYZEHTOB O4HOM (opMBEI 0OydeHHs NpHBEIEHBI B y4eOHOM
noco6um: Xomytosa E. B., Cubupuesa U. A., Jlio6umosa A. K. Buoxumus [Texcr]: YueGHoe
mocobue I CaMOCTOSTENbHOM paGoThl M BBHINONHEHHs KOHTPOJBHBIX PaboT s CTYICHTOB
daxyIbTeTa peCTOPaHHO-TOCTUHUYHOrO Gu3Heca Hanpapienui noaroropku: 19.03.02 «IIpoayxTer
MIUTaHKS U3 PACTUTEILHOTO CBIpbsa», 19.03.03 «IIpomyKThl MATAHKS XKUBOTHOTO IPOUCXOKIECHUSY,
19.03.04. «TexHomorusi MpOAYKIMH M OpraHu3alys OOIIECTBEHHOTO IHTAaHUS» BCEX (OPM
o6yuenus / E.B. XomyTosa, N.A. Cubupuesa, A.K. Jlrobumosa — Torenx: 'O BIIO «{orHY 3Ty,
2022.-103 c.

KonTtposnbsHas paGoTa COCTOMT M3 3aJ[aHHii, KOTOPBIE CTYIEHT BBIIOJHSCT BHEAYTHTOPHO
coriacHo cBoeMy BapuadTy. CTYNEHT BBINOJHSET KOHTPOJBHYIO paboTy MO 3-M MOZAYJSM.
OTBeYaTh Ha 3aJaHMsl KOHTPOJIBHBIX paboT cleyeT ¢ IPUBICUYEHUEM TEOPETHIECKHUX MOJI0XKEHHH
U C HAITMCAHHWEM YpaBHEHUIH OMOXMMHYECKHX PEaKIIHii.

3agaHusi K KOHTPOJIbLHOI padoTe U NpUMep ero BbINOJHEHHsI.

Baganue 1. IIpowyuUIIOCTpUpPYHTE IHITOIBHOE CTPOEHHE AMHHOKHCIOT Ha IPHMEPE
aprUHUHA.

X00 evinonuens:

AMHUHOKHCIIOTH aM(OTepHbIE OPTaHHYECKHE COEAMHEHHMA, MU KOTOPBIX  XapaKTEpPHBI
KHC/IOTHO-OCHOBHBIE CBOHMCTBA. MOJIEKY/IBI AMUHOKHCIIOT —CYLIECTBYIOT B BHIE BHYTPEHHUX CONCH
(IBUTTEP-HOHOBY), MPEACTABIMIOMEX coboi GumonsapHbie HOHBL OOpasoBaHHE NBHTTEP-MOHOB
IPOMCXOMIUT 34 CUET IIEPEeHOca MPOTOHA OT KapOOKCUIIBHOH K aMUHOT PyIIIIE:

R f’ R ‘\. R

: +
HN—CH—COOH== \H, "H—COO+‘H == NH—CH—C00

AMHHOKHCIIOTA apTHHHH:
3nauenue pH pH=17 pH>7 pH<7



Dopmyia

+ H “r “r + ‘s
AMHHOKMCJIOTBI HsN"([?_C\O_ HzN“C“C\O_ HaN—(IS-—C\OH
" o i,
CH, CH,
CH, CI:HE (|3H2
?IH leH h[IH
¥ /C\\ ’C\\ + /C\\
H,N NH H,N  NH H,N NH
3apsii MOJIEKYJIB +1 -1 +2

TPEBOBAHMUS K BBIIIOJHEHWIO MHANMBUIAY AJIBHOI'O 3ATAHUA

VHauBuayanbHOe 3aaHue ISl CAaMOCTOSATeIbHOH paboThl 10 pasfiey CMBICIIOBOIO MOJTYJIS
y4e6HON MUCIMIUIMHBI COCTOMT M3 4-5 BOIPOCOB, OXBAaTBHIBAIOINMX BECh MAaTEpHal CMBICIOBOTO
MOy Beero 3a HHAMBHAYaIBHOE 3a/laHKe CTYIEHT MOXKET IIONIyYHTh MaKCUMAIbHO 25 6aslios.

Ipumepsl BbIIOJAHEHHMs] 3ajaHmii Mo cmbicaoBomMy Mmoayar 3. «OCHOBBI
JUHAMUYECKON BUOXUMUN» :
Bonpoce 1. Cxomeko wmonekyn AT® obpasyercs mpu aHaspoOHOM OKUCIECHHH OIHON
MOJIEKYJIBI IIeJUI00H03bl Y MHKPOOPTaHH3MOB?
Omeem:
CymMMapHOe ypaBHEHHE aHa3POOHOTO IIMKOJIKM3a O{HOH MOJIEKYIIbI TIFOKO3BL:
CeH 1206 + 2AT®D — 2CH3CH(OH)COOH + 2AT® + 2H,0
B pesynbrate aHaspoOHOrO INIHKOJIU3a OTHOH MOJEKYIbl IUIOKO3bI 0Opasyercs 2 MOJEKYIIbl
AT®. Ilemro6uo3a COCTOMT M3 JBYX MOJIEKYJ] TJIIOKO3bI, TakuM oOpasoMm, B pesyibTare
aHaspOGHOrO TIIMKOJIH3a OJHOM MONEKyYIBI Ienno61o3sl o6pasyercs 4 Mosekynst ATO.

Bonpoc 2. Hammmmre peakuuio (epMEHTATHBHOrO Trujapojuza Tpucreaputa. CKOIBKO
monexyn AT® ob6pasyercs npu oxuciernn BXXK, Bxonamux B ero cocran?
Omeem:

8]
CH.-0-C - C,.H,, nunaza, 6oAa CH,-OH
| O pH=T, ends
CHo 00 0y il CH-OH + 3C..H,,COOH
| o] ETRApMHOEAA KHCNOTA
CH;"O‘C - cl_’H":. CH:‘OH
MHLEPIH
THMCTEE[MH

dopmyna ans pacdera obpasyromuxcs Monekyn AT® npu B-oxucnenue BBICIICH JKHPHOH
kucnoTs! (BXKK):
[(m/2-1)x5+n/2 x12] -2,
rae n —gucio C atomoB B Monekyie BXKK;
(/2 — 1) — YHCIIO MUKIOB B-OKUCIIEHHUS;
5 — Beixon AT® B 0gHOM IHMKIIE B-OKHCIEHUS;
n/2 — YHCIIO AllETHILHEIX OCTATKOB;
12 — Berxox AT® npu mogHOM OKHCIeHHH aueTHI-KoA B MATPaTHOM LHKIIE A0 YIJIEKHCIIOro rasa
U BOIBL.

B creapuHOBOIf KucioTe 18 aTOMOB yrieposa, MO3TOMY B pe3ylbTaTe [} —OKHCIEHHS OJHOH

MOJIEKYJIBI CTEaPHHOBOH KHCIOTEI 0OpasyeTcs:

[(18/2— 1) x 5 + 18/2 x12] — 2 = 146 Monexyn AT®



[Ipu MOSHOM THAPONIHM3e TPUCTeapuHa 00pasyeTcss TPU MOJIEKYJBI CTEAPHMHOBOM KHCIIOTEL,
MIO3TOMY B pe3yJibrare f—okucnenus obpasyercs 3*146 = 438 monexyn ATO.

BOH])OC 3. HpPIBe,[LHTe PEaKIHIO NIepeaMiIHHPOBAHNA FJIYT&MHHOBOﬁ KHCIIOTBI. Y Ka)KuTe
OHOJIOrHYecKoe 3HaUYeHue ITOH peaKIuu.

Omeem:

COOH O H
CHNH, COCH C-0 CO0H
(|_H # -0 - CH, + QHNH_
E[:H; ; ('I_' H. CH, lf H,
COOH - COH

FTansd HEIITEL 9] [MHROBHHOTRATHAR - KeToray Tapanis ASTREIMNE

KHEOTE KHEI0TA wICIOTA

Katanusupyer 5Ty peakuuio (epMeHT riyraMaTraMuHOTpaHcdepasa, Ko(pakrtop 3TOro
(bepmenTa - nupunokcanbdocdar (Butamu B6).

Buonoruueckoe 3HAYCHWE: CHHTE3 3aMEHHMBIX AaMHHOKHCIOT B OpraHH3Me 4eloBeKa H
YKUBOTHBIX.

Bonpoc 4. T'opmons! mmroBrazoi sxenessl. Knaccudukamusa. Crpoenue. Kakue mponeccsl
oOMeHa BEeLIECTB OHH PETYNUPYIOT B OPraHU3ME JejloBeKa?

Omeem:

OCHOBHBIM TOPMOHOM IIHTOBHAHOHN Kele3bl sABisfeTcs TUPOKCHH (T4) ¥ TPUHOATHPOHHH
(T3); ropMOHATEHBIMU CBOHCTBAMH 00JIa/IAI0T TAKKE ¥ AUHOITHPOHUH.

"opMOHEI IUTOBUAHOM kene3bl T3 u Ty mpeacTaBisior cobo# Mpou3BoAHOE HOAMPOBAHHON
AMHHOKHCIIOTEI THPO3MHA, B KOTOpPOM 0 coctaBiseT mpumepHo 59% - 65% MoekyisipHOH
Macchl TOPMOHA COOTBETCTBEHHO.

TupeounHble TOPMOHBEI OTBEYAIOT 3& POCT H paalamﬁe opramu3Ma, OCHOBHOHM 0OMeH,
BBINOJIHEHHE crienuuyeckux QyHKIHH B OTAENBHBIX OpraHax u TKaHIX
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Hampumep, Tpy peryJisiiud oOMeHa YIJIEBOJOB IOZ BIMSHHUEM THPEOMIHBIX I'OPMOHOB
YBEJIHUMBACTCS CHHTE3 (DEPMEHTOB IVIMKOTEHONIH3a U [IFOKOHEOTEHe3a B MEeYeHU. JTO IPHBOJUT K
NOBBIIIEHHIO YPOBHS TJIIOKO3Bl B KPOBH. B TO jke camoe Bpems mon BausHueM T3 obnerdaercs
HOCTYILIEHHE TIIFOKO3EI B KJIETKY U €€ OKUCIIeHHe



TPEBOBAHHSI K BBIIIOJHEHUIO JABOPATOPHOM PABOTHI U
O®OPMJIEHUIO JKYPHAJIA C PE3YJBTATAMMU BBITTOJTHEHHBIX
JJABOPATOPHBIX PABOT ,

[lepes  BBIIOJHEHWEM  J1abOPAaTOPHBIX ~ pabOT  CTyHEHT  JODKEH  PacCMOTPETh
COOTBETCTBYIOIIMIT TEOPETHUECKUM MaTepuall 110 TeMe 3aHATHS M 3aKOHCIIEKTHPOBATh LENb U X0/
paboTsl B Terpamu. [lociie BBIMONHEHMS SKCIIEPHMEHTA CTYAEHT JOJDKEH 3alOoJIHUTh TaOIMIly ¢
TMOJNYUEHHBIMU B Xojie J1ab0paTopHO¥ paboThl pe3yiabTaTaMi HaONIONEHUH M CHAENaTh BBIBO.
JlaGopatopHass paboTa OIlEHHMBAeTCs IOCIE COOeCeNOoBaHMs C MpPErNoaBaTelieM K OTBETOM Ha
KOHTPOJIGHBIE BONpOChL. Bcero 3a ofHy nabopaTopHyro paboTy CTYAEHT MOXET IIOJIY4UTh
MaKCHMaJIBEHO 2,5 6anna.

Ilpumepbl BbINOJHEHHS TpeGoBaHmii K 0QOpPMIIEHHIO JKypHAjla C pe3y/bTaTaMHu
BBINOJIHEHHBIX JIa00paTOPHBIX padoT.

JJABOPATOPHAS PABOTA
«OIIPEJAEJIEHUE N302JEKTPUUYECKOM TOUYKH BEJKOB»
Iens padomel: onpeieneHUE U30IEKTPUIECKON TOYKH JKeTaTHHA.
Obopyoosarue u peaKmueyl:
— IITaTUB C NpoOUpKaMH;
— Habop NHUIIETOK;
- 0,1 MOJIB/IM> pacTBOP YKCYCHOH KHUCIIOTEI,
~ 1,0 Moms/nM’ pacTBOp YKCYCHOM KHMCIIOTBI,
- 0,1 MOJIB/ M pacTBOp alerara HaTpPHS;
— 1 %-blit pacTBOp JKEJIATHHA,;
— 96 % 5TUIOBBIH CIIUPT
— JUCTWJUIMPOBAHHAs BOJA.
Xoa paboThl. _

B 6 mpobupox [n06aBISIIOT pacTBOPOB  YKCYCHOM — KHCIOTBI, —anerara HaTpud,
JMCTUIIMPOBAHHON BOIBI M JKEJIATHHA, KOJMYECTBO MAO00ABISEMBIX PEareHTOB NPUBEICHO. B
tabmnuna 1. ComepikaHue KaXIO0H IPOOUPKHU IIepeMENHBAOT. 3aTeM KO BCEM IPOOMpKaM MEIICHHO
I10 CTeHKe M06aBJIMIOT IO 2 MJI STHIOBOIO CIIMPTA. PEaKIMOHHYIO CMeCh He MepeMeluBaloT. Yepes
30 MHHYT OIIPEJENSIOT U303JIEKTPUYECKAs TOUKY.

Tabnuya 1. Coomuoutenue KOMNOHEHMOB PeaKyUOHHOU cyMecu (Mn) O/s onpeoeneHys pH
npu onpedenenuy u30INeKMpPULeCcKol MoUKU Jcenamund

CH;COOH CH;COOH CH;COONa PacrBop xenatuxa
Boma | (0,1 Mone/n) (1 monb/n) (0,1 mop/1) (1 %o-it) pH cpena
3,8 0,8 - : 2,0 2,0 5,6
3.5 0,5 — 2,0 2,0 3,3
3,0 1,0 - 2,0 2,0 5,0
2,0 2,0 - 2,0 2,0 4,7
- 4,0 - 2,0 2,0 4,4
3,2 - 0,8 2,0 2,0 ' 4,1

M30971eKTPHYECKYI0 TOYKY JKEJaTHHA OMNPENENsd 10 MaKCHMaIbHOMY IOMYTHEHHIO
COIEPKUMOro TpoBHpOK. MakcHMaabHOE IOMYTHEHHE HabIogacTcs B npobupke ¢ pH 4,7,
COOTBETCTBEHHO NpM TakoMm 3HadeHuu pH 3apan Genka paBeH HyIIO, YTO NPHUBOIMT. K €ro
OCKICHHUIO

Buioo: pl xenatuna = 4,7.

KOHfﬂpOﬂbﬂbl’e Gonpocosl:
1. JlaiiTe ompeneseHHE MOHATHIO «H303JIEKTPHYECcKas TOUKa OEKOBY.
2. Yewm o6ycnoBieH 3apss 6eIKoBOH MOIEKYIIBI?




3. Kak 3aBHCHUT HM303JI€KTpHUecKas TOuka OEIKOB OT COOTHOIUEGHHS KHCIBIX M OCHOBHBIX
aMHHOKHCIJIOT B MOJIeKye?
4. Ha yeM OCHOBAHO OIPEEIECHUE H30ITEKTPUIECKOH TOUKH OEIKOB?

12. OHUEHOYHBIE CPEJACTBA JUISA TEKYIIEI'O KOHTPOJIA SHAHUM U
IMPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIMUXCSI
CucreMa OlLEHUBAHMUS 110 yueOHOM AUCHUILTHHE 0 04HOM dopme obyueHus ™

®opma KOHTPOJIS Maxe. K0JIH4YECTBO
06a/110B
3a ogny Bcero
paboTy
Texkymmii KOHTPOJIb MO CMBICIOBOMY MOAYJI10 1:
- TectipoBanue 1o temam Ne 1,2,3 25 25
- BRIOJHEHHE U o opmiieHne TabopaTopHbIX pabot mo Temam Ne 1,2,3 259 10
- BBINOJIHEHHE HHIMBYUIYATbHBIX 3aJaHui 10 BonpocaM K Temam Ne 1,2,3 5 15
Texkymmii KOHTPOJIb M0 CMbICTOBOMY MOAYJIIO 2:
- TectupoBanue mo remMaMm Ne 4,5,6 12 15
- BEINOJIHEHUE U oopMIteHune 1abopaTopHbIX paboT o Temam Ne 4,5,6 1 4
- BBINOJTHEHHE HHIMBHIYalbHBIX 3aJaHuil 1Mo BornpocaM k TemaMm Ne 4,5,6 2 6
Texkyuuii KOHTPOJIL 110 CMBICJIOBOMY MOJY IO 3:
- TectipoBanue 1o temam Ne 7,8,9 5 15
- BBIIOJIHEHKE U oopmiierue abopaTopHbIx paboT o Teme Ne 7, 8, 9 1 -+
- BHITIOJTHEHHE MHAMBUAYaIBHEIX 3aaHuii mo Bonpocam K Teme Ne 7, 8, 9 2 6
[IpomesxyTounas arrecTanus 3a4er 100
Hroro 3a cemecTp 100

Cucrema OLIEHUBAHUS 110 yueOHON JUCLHUILIHHE Ha 3a04HON (opMe 00ydIeHus

dopma KOHTPOJIA Maxkc. KOJITHYeCcTBO
faJ10B

3aogny | Bcero
paGoTy

Texyumuii KOHTPOJIb 0 CMBICJ0BOMY MoayJ1i0 1:

- BLITTONTHEHHE B odopmiieHue 1aGopaTopHEIX paboT no Temam Ne 1,2 2,5 10

- TectupoBanue 1o temam Ne 1,2,3 10 10

- KOHTpoJbHAasI paboTa 1o Temam Ne 1,2,3 10 30

Texymuii KOHTPOJIb 10 CMBICTOBOMY MOIYJIIO 2:

- BHITIOJIHEHHE U 0(popMIleHre 1abopaTOpHBIX padboT 1o Temam Ne 4,6 1 5

- TecTupoBanue 1o temMam Ne 4,5,6 ' 5 5

- KOHTpOJIbHAsI paboTa o TeMaM Ne 4,5.6 5 15

Texymuii KOHTPOJIb 110 CMBICTOBOMY MO0 3:

- BHITOJIHEHHE U odopMIeHHe 1abopaTopHEIX paboT mo Teme Ne 7, 8, 9 1 5

- TecTupoBanue mo temMam Ne 7,8,9 5 5

- KOHTpoJIbHas paborta o Temam Ne 7,8,9 5 15

[TpomerxyTouHasi aTTecTalys 3ayem 100

Hroro 3a cemecTp 100
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BOIIPOCHI J1JIs1 TIOATOTOBKH K 3AYETY
bBroxumus Kak OCHOBa HAyKH O NIMUTaHHH.
benxu. Buonoruueckue ¢(yuknuu 6GemxoB. CTpoeHHe (aMHHOKHCIOTHBIM COCTaB OENKOB,
XUMHUUecKas ¥ OHooruHyeckas Kinaccu(ukarys aMUuHOKUCIIOT).
benku. CrpykTypHas opraHuzamusi OenkoB (IepBHYHAs, BTOpPHYHAs, TpeTHYHas M
yeTBepTHYHAS CTPYKTYypa OEIKOB).
Benku. CpoiicTBa (MosiekysspHas macca OenkoB, (opMa GEIKOBEIX MOJEKYH, IIOHATHE 00
H303JIEKTPHUYECKO# TOUKe OENKOB, peaKIuy OCaXIeHHs OEIKOB, IEHATyPaLlys).
Benxu. Kitaccudukarus 6enkoB (0011as XxapakTepucTHKa IPOCTBIX U CI0MKHBIX OENKOB).
MepmenTsl. XuMHYecKas NpUpoja (EpMEHTOB, CTPOEHHE (MOHATHE OO aKTHBHOM LeHTpe
(hepMEHTOB).
@epmenTsl. CpoiicTBa (crenu(pUUHOCTE AEHCTBUS (DEPMEHTOB, 3aBHCUMOCTh AKTHBHOCTH
(depMenTOB OT Temmeparypsl, pH cpensl, BIMSHHE aKTHUBATOPOB U MHIHOUTOPOB) MEXaHMU3M
JEUCTBHUSL.
Knaccudukanus pepmenToB. [Ipumenenne QepMEHTOB B IUIIEBOH ITPOMBILITICHHOCTH.
Junuper. Bronoruueckue cpoiicTpa, cTpoenue. Ob1as XxapaKTepucTHKa XKUpPOB. IIpuMeHeHne
B [TUIIEBOH MPOMBIIIIEHHOCTH.
Jlumuper. Buomormueckue CBOMCTBA, CTPOEHHE OJKHPHBIX KuciaoT. Bockm. Crepuipbl
[TpuMmeHeHHe B TUIIEBOH ITPOMBIIIIEHHOCTH.
Knaccubukanus JUIANOB. BHONOrMYeckWe CBOHCTBA, CcTpoeHHe  (ocHonumuoB.
[TprMerHeHne B MUIIEBOH IPOMBIIIIIEHHOCTH. '
VrneBompl. BHonoruuyeckde CBOMCTBA, CTPOEHHE, XHMHUeCKHe cBolicTBa. IIpumenenue B
TUIIEBO# MPOMBIIIEHHOCTH. '
Knaccupuxanus yrieBoaoB. XapakTepUCTHKa MOHOCAaXapujaoB (TMOKO3bI, (YPYKTO3BI),
OJIETOCAXapH/I0B (MaJBTO3bI, JIAKTO3bI, CaXapo3bl, LEI0OHO3bI) M MOJHCaXapu/ioB (Kpaxmana,
[JIMKOTEHA, KIIeTYaTKU U Jp.).
OcHOBHbIe mpefcTapieHuss o6 o6mene Genkos. IlepeapuBaHHe OENKOB B IKENYIOYHO-
KUIIEYHOM TPaKTe. ‘
OcHOBHBIE IpejicTaBlienus 06 oomene Genkos. ObImMe nmyTH 0OMEHa aAMHHOKHCIIOT.
OcHOBHBIE TIpescTaBieHus 06 ooMene GenkoB. ITyTu 00e3BpeKMBaHUSI aMMUaKa B OpraHu3Me
YeIOBeKa.
OcHOBHBIE IIpeicTaBIeHUs 00 06M€H8 nunuA0B. POk MUOUIOB B IIMTaHHH.
[lepeBapuBaHue U BCACHIBAHUE THIIUIOB B JKEIYAOYHO-KHIIIEYHOM TPAKTE.
OxuciieHue JXUPHBIX KACIOT, METaboIu3M KETOHOBBIX TEl.
OcHOBHBIE IIpeIcTaBIeH s 00 oOMeHe yriaeBonoB. [lepesapruBaHue U BCaChIBaHHE YIJIEBOIOB.
CuHTe3 ¥ pacnaj riuKoresa. I mukonus.
OcHoBHBIE TpenacTaBieHus 00 OOMEHE YITIEBOJOB Yy MHKPOOPraHU3MOB. ‘CrmproBoe u
MOJIOUHOKHCIIOE OPOIKEHHE.
[{ux TpuKapGOHOBBIX KHCIOT. Perymanus oOMeHa yrieBoIoB.
OGLiye TpencTaBNeHns O Perymymy oOMeHa BEIECTB B opraHu3Me. Bsammocessb o6MeHa
YIJIEBOMIOB, JIUIIHI0B H OEIIKOB.
OO61He MpeacTaBieHus 0 peryianuid o6MeHa BEIECTB B OpraHU3Me. CPaBHEHHE SHEPreTHKH
o6MeHa yrieBojoB, JUIUIoB i Genxos. Ilonarue 00 SHEPreTHYECKOH LEHHOCTH MPOJIYKTOB
TIUTaHUS. '
Buramussl. Knaccuduxanus BUTaMHHOB. JKHpOpacTBOpUMBIE BUTAMHMHBL. BozopacTBopuMbIe
BUTAMHHBI. BUTaMuHOMONOOHBIE BEIECTRA.
Pone MHHEpanIbHBIX BEINECTB B OpraHusMe. bumosoruyeckas pojb HATPHs, Kalusd, KalbLusd,
xJopa, pocdopa, Maraus, xKeiesa.
Topmonpl. O6miee MOHATHE O TOPMOHAX, Kiaccudukamus. [OpMOHBI THUIOTanamyca,
runodusa, TOPMOHBI MAPAINUTOBUIHBIX JKEIE3, TOPMOHBI LIMTOBUIHOW JKEJIE3bl, TOPMOHBI
ODKEITY MOYHOM JKeJie3bl, TOPMOHBI HaJAIOYEYHUKOB, ITOJIOBBIC TOPMOHBI.



13. PACIIPEJEJIEHME BAJUIOB, KOTOPBIE ITIOJIYYAIOT OBY‘{AIOH,[I/IECE[

H CaMOCTOATEIbHYI0 paboTy

MakcHMAaJbHOe KOJHYeCTBO 0aJJI0B 32 TeKY il KOHTPoab| MakcumaiabHas cymma 6aJiioB

CMBICTIOBOH CMBICIIOBOM CMBICIIOBOM 3aueT ¢ OLEHKOI
Momynb Nel Moy b No2 Monyis Ne3
50 bannoe 25 bannos 25 bannos
T1 T2 | T3 | T4 | TS5 | T6 | T7 | T8 | T9 100
20 15 15 8 8 9 9 8 8

T1, T2, T3 — TeMbI cMBICIIOBOro MOIyJIs No 1;
T4, T5, T6 — TeMBI CMBICIIOBOrO MOILyJIst Ne 2;
T7, T8, T9 — TeMBI CMBICTIOBOr0 MOy Ne 3.

CoOTBETCTBHE IOCYIAPCTBEHHOMN IIKANIbI OLIEHUBAHKS aKaJlEMHYECKOM
ycrneBaemocti ¥ mkanel ECTS

Cymma 6aJiiioB 3a ITo rocyxapcTBeHHOMH Onpepenenune
BCe BHABI y4eOHOM Kaje
AesiTeIbHOCTH
90-100 «Otmuaanoy» (5) OTJIMYHO — OTJIMYHOE BBIIIOJIHEHUE C
HE3HAYUTEHHBIM KOJIMYECTBOM HETOUHOCTEN
80-89 «Xopormo» (4) XOPOIIO — B 1IEJIOM IIPAaBUIILHO BBITOJTHEHHAS
paboTa ¢ He3HaYUTEIbHBIM KOJMYECTBOM
omubox (10 10 %)
75-79 XOPOLIIO — B 11€JIOM TIPaBUJILHO BBIOJHEHHAS
paboTa ¢ He3HAYUTENbHBIM KOIHYECTBOM
ombox (o 15 %)
70-74 «Y 10BIETBOPUTENBHON (3) yI0BIETBOPUTEIBHO — HEILIOX0, HO CO
3HAUMTEIHHBIM KOJTMYECTBOM HEIOCTATKOB
60-69 YIOBJIETBOPUTENILHO — BEIITOJHEHHE
YIOBIETBOPSIET MUHUMAJIbHbBIE KPUTEPUH
35-59 «HeyI0BIETBOPUTENEHO» | HEYHOBIETBOPUTEIBHO — c
(2) BO3MO’KHOCTBIO TOBTOPHOM aTTeCTallu|
0-34 HEyIOBIETBOPUTEIILHO —
¢ 00sA3aTeNEHEIM ITIOBTOPHEIM H3yUeHHEM
JIUCIHUITIHHEI (BBICTABIISIETCS] KOMHCCHEH)

14. PEKOMEHIYEMAS JINTEPATYPA

OcHoBHasl IATEPATYpa:

1. XomyroBa, E. B. Brosornueckas XuMus B cxeMax W Tabnuuax [DIeKTpOHHBIA pecype] :
yue6. mocobue st CTYAeHTOB (BaK. PecTop.-TOCTHHUY. OM3HECa HANPABICHUA OATOTOBKH
19.03.04 «TexHonOrys NPOAYKIHH ¥ OpPraHU3anus OOIIECTBEHHOIO MUTAHKA» OY. U 3a04.
dopmer o6yuenns / E. B. Xomyrosa, U. A. Cubupuesa ; M-Bo 06pa3oBaHus U HayKu JHP,
'O BIIO «JloHel. Hall. yH-T 5KOHOMHKHU ¥ Toprobmu uM. Muxauna Tyran-bapanosckoro»,
Wu-r mumeBblX np-B, Kad. ecrecTBO3HaHHMsA M 0€30MACHOCTH JKH3HENCATENBHOCTH. -
Towreuk : TosHYDT, 2019. - Jlokan. kommsiorep ceth Hb JouHYIOT

2. Amnppycenko, C. @. Buonornyeckas XUuMHs [DIeKTPOHHBIH pecypce] : yueOHO-METOANIECKOE
nmocobue / C. ®. Augpycenko, E. B. JleHucosa. — DJIEKTPOH. TEKCTOBBIE IaHHBIC. —
Craspornons : Cesepo-Kaskascxuil ¢enepansusiii yausepeuter, 2015. — 131 ¢. — 2227-
8397. — Pexxum moctyna: http://www.iprbookshop.ru/63075.html

L2

OCHOBBI GHONOTHYECKOH XHMHM [DNEeKTpOHHEBIM pecype] : ydebmoe mocobue / J. B.

I'opuaxos, b. M. Baramaes, H. B. ®eznota, B. A. Opoben. — DIeKTPOH. TEKCTOBBIE NAHHBIE.




— Craspomnons : CTaBpononbCKuit rocy1apCTBEHHBIN arpapHblil yHuBepeutet, 2017, — 208
c.—2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/76120.html

JononnurtenbHas JuTepaTypa:

1

(S8 ]

(8]

HocoBa, 3. B. Xumusa xapOouukiuuecKux OHOJIOTHYECKM AaKTHBHBIX BEIIECTB
[OnexTponneiit pecypc] : yuebuoe mocobme / D. B. Hocosa, H. H. Mouymbckas. —
ONEKTPOH. TEKCTOBBIE NaHHbIe. — ExatepunOypr : Vpansckuit (enepaabHeli yHHBEPCHTET,
9BC ACB, 2015. - 156 c. - 978-5-7996-1576-5. — Pexum mocryma:
http://www.iprbookshop.ru/68513.html.

[Tankparosa, E. M. IlpakTukym 1o (H3HONOrMH PACTEHH# ¢ OCHOBAMH GHOIOrMYEcKOH
XHMHH [OnekTpoHHBIH pecypc] : yuebHoe mocobue / E. M. IlankpaToBa. — DIEKTpOH.
TeKcToBbIe nanHele. — CII6. : KBaapo, 2017. — 176 ¢. — 978-5-906371-83-0.

BonoroB, B. M. Xumus OuoNOrHuecku akTHBHBIX coemuueHuit (Teopus M mpakTuka) :
yuebHoe mocobue / B. M. Bonmoros, E. B. Komaposa, II. H. Caeeun. — Bopomnex :
Boporexxckuit rocy1apcTBEHHBII YHUBEPCUTET UHIKEHEPHBIX TexHomoruit, 2018. — 84 ¢. —
ISBN 978-5-00032-306-9. — TekcT : 3nmeKTpoHHBIH // DIeKTpOHHO-OUbIHOTeYHAas CHCTEMa
[PR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/76440.html (mara o6pamenus:
07.10.2019). — Pexxum moctyna: Ui aBTOPU3UP. IOJIb30BaTeseH.

Cksopuosa, H. H. OcHoBBI 6uoxumun u Monexyisipaoi 6uonoruu. Yacte [. Xumuueckue
KOMIIOHEHTBI KJIETKM : ydyeOHoe mocobme / H. H. CxBopnosa. — CII6. : YHuBepcurer
WUTMO, 2016. — 154 c. — ISBN 2227-8397. — TekcT : 3/eKTpOHHBIH // DIeKTPOHHO-
fubnuoreunas cucTeMa [PR BOOKS : [caitT]. - URL:
http://www.iprbookshop.ru/67466.html (zara obpamenus: 07.10.2019). — Pexxum moctyma:
JUIA aBTOPHU3UP. TI0JIB30BATEINEH.

quﬁﬂo—me'rommeclme H3JaHNA:

1.

=h

XomytoBa, E.B. buonorngeckas xumus: MeTo. ykasaHus sl BEIIOJHEHHS 1ab0opaTOPHBIX
pabor s cryneHToB HampaBnenuit moarotoBku: 19.03.02 «lIpogyxThl muTaHUS U3
pacturenpHoro celpea», 19.03.03 «IIpoaykThl NHUTaHHS KHUBOTHOTO IPOUCXOMKICHUIY,
19.03.04 «TexHomorus OpOOYKUHMH M OpraHU3alMs OOIIECTBEHHOTO ITHTAHHIY OYHOH,
3aouHoit popm obyuenust / E. B. Xomyroma, 1. A. Cubupuesa — [oneux: 'O BIIO
«TorHY DTy, 2019. - 54 c. '

XomytoBa, E.B. buoxumus [Texcr]: Yyebnoe nocobue mis caMOCTOSTENBHONH pabOTHl U
BBIITOJIHEHUST KOHTPOJIBHBIX PaboT i CTYIEHTOB (akyJbTeTa PECTOPAHHO-TOCTHHHYHOTO
6usneca HampaBneHuil noarotoBku: 19.03.02 «IIpomyKTel NHTaHHUS H3 PACTUTEIHHOTO
ceipps», 19.03.03 «[IpomykTel TMTaHHS IKHUBOTHOTrO IpoucxoxkieHus», 19.03.04.
«TexXHOIOTrHs IPOAYKLHE K OPraHu3alHst 00IeCTBEHHOT0 MUTaHus» Beex Gopm obyuenus /
E.B. XomyroBa, U.A. Cubupuena, A.K. Jlio6umosa — Honeuk: ['O BIIO «lorHYOT»,
2022.- 101 c. “
TectoBrle 3amanus 1o temam: «OCHOBBI CTATHYECKOH OMOXMMMH. aMHHOKUCIIOTEL, - O€NKH,
(bepmenTEl, BUTaMUHBI), «OCHOBBI CTaTHYeCKOW Omoxumuu. YrieBojel. HyknenmHOBBIE
KuCIOTHL. Jlunmumery, «OCHOBBI AMHAMHYECKOW OMOXHMMH. OCHOBHBIE IOHSTHS OOMEHa
BEIIIECTBY. '
Craiiiel — Ipe3eHTaluy 110 TeMaM Kypea «buoxumusi».

DK3aMeHalMOHHbIE OUIIETHI IO Kypcy «buoxumusy



10.

11.

12.

15. TH®OPMAIIMOHHBIE PECYPCbI

. Unilib UC : aBromaTusup. 6ubn. unpopm. cuctema : sepcus 2.110 // Hayunas Oubnnoreku

JIOHEIKOro HAIMOHAIBHOTO YHHBEPCHUTETA SKOHOMHKYM M TOproBau uMm. Muxauna Tyras-
Bapanosckoro. — dorerk, 2003. — Pexum goctyna @ [l 3aperdCcTUpHUp. IOJb30BaTeNeH B
noxanpHOM cetu HB JIOHHYOT. — TekcT : 21eKTPOHHBIH. '
Dnexrponnbiit katanor Hayunoit 6mbnuorexkn J[OHENKOrO HAIMOHATBHOIO YHMBEPCHTETA
3KOHOMHKH H Toprosmu uM. Muxawna Tyran-bapanosckoro. — Jlonenk : Hb IOHHYOT,
1999. — URL: http://catalog.donnuet.ru. — TeKcT : 2IEKTPOHHBIH.

Wnrdopmuo : anextpoH. cnpaBounnk / 000 «PHUH®UIl. — Mocksa : M3zgar:. nom
«Vrdopmuon, [20187— 1. — URL: https://www.informio.ru/. — TekcT : 31eKTPOHHBIIL.
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16. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOM
JUCTIMIIJINHBI

1. Vuebnas aymuropus Ne 3434 g mpoBemeHHs NeKiuii: yyeOHas mebenb, HOCKa,
MYJIBTUMEIURHBI IPoeKTop (MEPEHOCHOI), 3KpaH (IIEPEHOCHO), CTallHOHapHas Kadeapa JIeKTopa;

2. Yue6Has 1abopaTopusi OpraHuueckoi u ouonoruyeckoi xumuu Ne 3204 11 mpoBeneHus
nabopaToOpHBIX 3aHATHH: ydeOHas Mebens, H0CKa, JaOOpaTOpHBIE CTOJIEL BEITSDKHOH 1IKad,
cTanyMoHapHble mKadbl I TpHOOPOB, dIEKTpUYeCKas Iedb, BECH TBE-0,3-0,005, secer BT 200,
pedpaxromerp PITJI-3, pasHoBec, MarHuTHas Memranka, Gapomerp BP 52, mpubop JKypaenesa,
nabopatopHasi I1ocyia ¥ XUMHYECKUE PEAKTHBBL. !

3. YueGuast nabopaTopus opranudeckoii u ouonornyeckoit xumuu Ne 3205 st ipoBeqeHuUs!
aGopaTOpHBIX 3aHATHH: yueOHas Mebenb, JOCKa, JIaGOpaTOpHBIE CTOJBI, BBITSDKHOH mxad,
cTalMoHapHble mKabl U MPUOOPOB, SIEKTPUUECKAs NeUb, BECHI TBE-0,3-0,005, Becer BT 200,
pedpaxromerp PIIJI-3, pasHoBec, MarHWTHas Memanka, 6apomerp BP 52, npubop XKypasiesa,
doTokonopumerp «®DK-3», annapaT CymHIbHbIN, TIOMUHOCKON «DUIHHY, TEPOCTAT, nentpudyra
«Opbutay, nabopaTopHas ocyJa 1 XMMHUYECKUE PEaKTHBHL. '

4. VueGuas ayauropus Ne 3434 juis mpoBeleHHs KOHCYIbTALMH M JK3aMEHOB: ydeOHas
Me0elb, TocKa;

5. Yuransubii 3an 6uGmmorexn Ne 7303 s IpoBeNEHHsS CaMOCTOATENBHOM pabOTHI:
KOMIIBIOTEPEI C BBIXOZIOM B CETh VIHTEPHET, HOCTYN K OJIEKTPOHHO-OHOIHOTEHHOH CHCTEME:
Onepanuonnas cucrema Windows 10 koproparusmas LTSC; Microsoft Office 2019 Professional;
Omnepanuonnas cuctema Microsoft Windows XP Professional OEM (2005 r.); Microsoft Office
2003 Standard Academic ot 14.09.2005; Adobe Acrobat Reader (Gecruiathas Bepcus); 360 Total
Security (6ecrnaraas Bepeusi); ABUC «UniLiby» (2021 r.).



17. KAJIPOBOE OBECHEYEHME YYEBHOM JUCITUILINHBI
Damunus, Ycnous HomKHOCTD, VYpoBeHb CeeneHus 0 AOMONHUTENbHOM NpoheccHo-
uMsl, NpUBNeYeH s yueHas obpasoBaHus, HanbHOM 0bpazoBaHuu™
OTYECTBO (no ocHoBHOMY CTErEHb, HaHMEHOBaHHe IoBbileHNE KBANH(UKALHK
MecTy paboTsl, YUCHOE 3BaHHE | CMELHaNbHOCTH, (HauMeHOBaHNe OpraHu3aLuH, BUJ
Ha YCJIOBHAX HanpaBIeHHA JOKYMEHTa, TeMa, JaTa BblIa4yH)
BHYTpeHHero/ MOArOTOBKH,
BHELLHEro HauMeHOBaHHE
COBMECTUTENBCTRA; MPUCBOEHHOI
Ha YCJIOBHAX KBamM(pHKaLNK
AOroBopa
rpaXkaAaHCcKo-
NpaBoBOro
XapakTepa (nanee —
norosop ['TIX)
1. CepTuhuKaT 0 NOBBILUEHUH
kBanudukauuu, PerucrpaunoHHslit Ne
2022/0663, 26.09-28.09.2022 r,
«AKTyaslbHble BONPOCH! NPernojaBaHus B
00pa3oBaTesibHbIX YYPEkAEHUAX BBICLIETO
00pa3oBaHus: HOPMATHBHO-MPaBOBOE,
MCHXOJIOr0-Ne1aroruiyeckoe 1
MeToAHYeckoe conpoBocaeHuey, @I'BOY
BO «JloHckoit rocynapcTBEHHBbI#
TexHu4yeckuit yHusepcutet» r. Poctos-Ha-
Hony
2.  ViocroBepeHHe O  MOBBILIEHHH
kpanupukaupuy  Ne 771802830057 ot
27.052022 r., 16 wuyac, «Pabora B
3NIEKTPOHHOI HH(OPMALIHOHHO-
obpasoarenbHoit cpeme», @OIBOY BO
«Poccuiickuil 9KOHOMHYECKHI YHHBEPCHUTET
um. I'.B. Ilnexanosa»
3.  VYiocToBEpeHHE O  MNPOXOMKIEHHH
craxupoBky PeructpaunoHHbiit Ne 98-15/66
HomkHocTs — Bercwee, ot 10 anpens 2025 r. (¢ 24.03-10.04.2025
&5 XUMIA, XUMUK, | r)  «CoBpeMeHHble  (DH3HKO-XMMHYECKHE
Cubupuesa ITo ocHOBHOMY MperofaBatenh | MPenoaaBaTeNb | verony  ppisBaeHMA  (anbenrukaimm
WnHa MeCTy paboTsI kadenper AHMHU TOBapOB HAPOLHOTO XO3AHCTBA M METObI
AnaTonbeBHa ecrectBo3Hanms | dumnom NeJIB | AeHTHOUKALHH MOMNENOK "
u B 000656 or HECTAHNAPTHON MPOAYKLUWM HAa OCHOBE
20.06.1994 r

ananusa ee cocrasay, ®I'BHY «MucTuTyT
(HU3UKO-OpraHUYecKoit XUMHUH W YTIEeXUMUH
um. JL.M. JIutBHHEHKO®, T. JloHeuK.




AHHOTAIUA PABOYEH ITPOI'PAMMBI
YUYEBHOMU JUCHUIIJINHBI 51.0.28 «buoJornyeckass XuMus»

Har[pasﬂemre noarotoBku: 19.03.04 Texuonorus HmpomyKuuy W OpraHuU3amis OOIIECTBEHHOTO

nUTaHus (M0 MHTErPUPOBAHHOMY ILTAHY)
[Ipoduns: —

TpynoemxocTh yueOHOM AUCIUIIIMHEL: 3

3.6

[InanupyeMble pe3ynbTaThl 00ydeHus 110 y4eOHOH AUCIUIUTHHE:

3HaTh. OHOXUMHYECKUIH COCTaB JKUBBIX  OpPraHH3MOB JKHBOTHOT'O H PacTHTEIBHOTO
TIPOUCXOXKACHHA, IIPOLECCOB obMeHa BEIecTB U JHEPrUH, KOTOPBIE B HUX IIPOTEKAIOT,

YMEThL: MOJB30BAaTbCAd Hay4YHbIMH 3HAHHAMH JUIS aHalH3a M HPOrHO3MpPOBaHHS H3MECHEHHUH
OUOXUMHYECKHX CBOMCTB B Hponecce TEXHOJIOTHYECKOr'0 BIIMAHNA U XPaHCHHUA.

BJIAJETh. OCHOBaMH OHOXHMHYECKHX METOINOB KOHTPOJA KadyecTBa H aHa_nma CbIPBII,

HOﬂy(p ElﬁpHKElTOB U TOTOBOM MPOAYKIIMH.

KOMHGTEHHHH BBIITYCKHHKOB H HHIHKATOPEI HX HOCTHXKCHU

Koo u naumenosanie KOMRnemeHyuu

K00 u naumenosanue unouxamopa 00Cmudicers
KOMRnemeHyuu

OIIK-2

CnocoGeH MpUMEHATh OCHOBHBIE
3aKOHBI U METO/IbI UCCIIEI0BAHHUH
€CTECTBEHHBIX HAYK JJIsl PELIeHUS
3a[a4 npoQeccuoHaIbHON
JIeSITEeIbHOCTH

WUJK-lonk-> IIpumenser mareMaTH4yecKHe METOOBI H
OCYILECTBIIAET MaTeMaTHYeCKyl0 00paboTKy HDaHHEIX,
MOJNy9eHHBIX B XO#e  pa3spaboTKh  IPOAYKLMH
OOLIIECTBEHHOTO IMTAHMSA, a TAKKE MCCICHOBaHUNE U
SKCIIEPTH3Bl €€ KayecTBa M KadecTBa HCIOIB3YEMOTO
CBIPBS

NJK-20nk-2 IIpumenser ocHOBHBIE (H3UKO-XUMHYECKUE
M XUMHYECKHE METOAbl AaHamM3a JUIi pa3paboTKw,
HCCJIEIOBAaHUN M SKCIIEPTU3BI MIPOAYKIIHU OOIIECTBEHHOTO
[IUTaHHUS U UCIIOJIB3YEMOTO CHIPBS.

WNIK-30rk-2 BeimonsseT Tpy10Bbie AEHCTBHS C YIETOM UX
BIMSHHS Ha OKPY)KAIOIIylO cpeny, He Jomyckas
BO3HHKHOBEHHS IKOJOTHUYECKOH OMAaCHOCTH

HaumeHoBaHHE CMBICTIOBBIX MO,IIYJIeﬁ H TEM y‘IeGHOI:'I JHCIHTIIIIHHEBIL

CwmpiciioBoit Momyib 1. «OCHOBBI cTaTH4ecKoW OMOXUMUH. AMHHOKUCIOTHI, Oenku, (GepMeHTEI,

BHUTaAMHWHEL»

Tema 1. buoxumus — KaKk OCHOBa Hayku npo nutanue. Kiaccupukanus u QU3NKO-XUMUYECKHE
cBo¥cTBa aMUHOKUCIOT. CTPYKTypHas opraHusanus, kinaccuduxanus U Ouonornyeckue GyHKIUU

OEeJIKOB.

Tema 2. Knaccupuxamuu, Ouonorudeckue (yHKIUHM, OCOOEHHOCTH CTpOEHHUS, CBOHCTBA H

MEXaHM3M JEHCTBH ()EPMEHTOB.

Tewma 3. Knaccuduxanus, Gpuznko-xumuueckue cBoiicTsa 1 Ouosorunyeckue QyHKIUHA BUTAMHHOB.

CwmpiciioBot momynb 2. «OcHOBBI ctaruueckod Ouoxumuu. OCHOBBI CTATHYECKOH OMOXHMMUH.

Yraesoasl. HykienHoBbie kuciotTel. JIumuasn.
Tema 4. CTpykTypHas opraHusaius, KiacCu@ukanus ¥ 0MoJorudeckue (PyHKUUH YITIEBOIBL.

buonoruvyeckas GyHKIUS YIJIEBOJOB.

Knaccuduxamus yriesogoB. OCHOBHBIE XHMHYECKHE




peaKiuy, B KOTOphIE BCTYMAIOT YIJIEBOAOB B OpPraHU3ME 4YENOBEKAa U JKMBOTHBIX. [IpuMeHeHHs
YIIEBOJIOB B ITUIIEBON IIPOMBIILIJIEHHOCTH.

Tema 5. Ctpoenue, cBoiicTBa U Ononorudeckue QyHKIMI HYKIEHHOBBIX KHCIIOT.

Tema 6. CTpyKTypHas OpraHu3amnys, Knaccupukanus u Ouonornueckue (pyHKIUH TUITH/IOB.
CwmeicoBoit moayib 3. «OcHOBEI nuHamMuueckoi Owoxumun. OCHOBHBIE ITOHSTHS OOMeHa
BELIECTBY.

Tema 7. OOMeH yrieBoaOB, JUIUIOB U OEIKOB.

Tema 8. Crpoenue, xinaccuuxamnys u 6uonoruueckas GyHKIHsS TOPMOHOB

Tema 9. Perynsauust oOmeHa BeniecTB. B3auMOCBsI3b U CpaBHEHUE SHEPreTUKU OOMEHOB YTJIeBOI[OB,
6enKoB u xUpoB. LUK TpUKapOOHOBBIX KHCIIOT.

(Dopma IIpOMe}ICYTO‘{HOﬁ aTTecTalllH: 3a4eT ¢ OIEHKOH

PazpaboTyux -
Cubupnena U. A., cT. penoasareib 7 %ﬁf
(noonucy)

3asenyromuil kadenpoi .
IIynnux M. A., KaHI. TeXH. HayK, JOLEHT




JIMCT perncTpanuu U3MeHeHH W/NJIH AOTOTHEeHH I
B paboueii nporpamMmme y4e0HOH AHCHHIJIMHbI

(wugp 1 Ha3BaHue yueOHOI ANCLUMIUHBI)

YKpynHeHHas rpymnma HaIlpaBJIEHUH
[IOATOTOBKH/CIIeLIMalIbHOCTEN

.(KOB, HaUMEeHOBaHHeE)
HporpaMma BBICILIIETO OﬁpaBOBaHI/ISI — IIporpaMma 6aKa.naBpHaTa/ nporpaMma

CIIEeLUaIUTETa/TIporpaMMa MarucTpaTypsl
Hamnpasnenue
moaroToBKH/ CreuaIbHOCTh

(xon, HaUMEHOBaHHE)
[Tpoduns/Maructepckas nporpamma/Crieriain3anms:

(HaumMeHOBaHMue)

WuctutyT/PakynbTeT
Kypc, popma oOyuenus (o4Hasi, 3a049Hast, OYHO-3a04Has)
YueOHbI# ro/

[Tepeuens U3MEHEHHH 1 JOIIOMHEHUH B paboyeif mporpaMme yueOHON TUCIUILTHHBL:

__Paspabotuuk/Pa3paboryuxu:

(®PUO, K0WKHOCTD, YUEHAs CTENEHb, YHEHOE 3BaHHE)

3MeHeHHsT W JIONOJHEHHsT B paboueid mporpamMMe Yy4eOHOW JMCLHUIUTMHBI

YTBEPXKI€HBI Ha 3aceaHuu
Kadeapel
[IpoToKkoi OT « » 20 roma Ne

3aBemyromui Kadenpoi
(noanuce) (vuuUManbl, haMuIua)

COI'JTACOBAHO
JupexTop uHcTHTyTa/[leKkaH daKkynpTeTa

(noanuce) (MHHLMANb, pamMuUITns)
JlaTta « » 20 rona

OJJOBPEHO
Y4ueOHO-METOIUIECKIM COBETOM Y HUBEPCUTETA

[IpoTokoin oT « » 20 roma Ne
IIpencenarens

(noanuce) (vHHumansl, paMunus)



