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1. OIIMCAHME YYEBHOM THCHUILTHHBI

HaumeHoBanue HaumenoBaume yKpyTHEeHHO#H XapaktepucTuka yueGHOl
noKasatend [PVl HAMPABIEHHH MMOOTOTORKH, JM CLATUTHHEBL
HanpasIcHHe TIOANOTOBKH, OYHAA 3aouHan/
MpoQHIb, MPOrpaMMa BRICIIETO thopma OUHO-3204HaxA
oOpazoBaHus o0ydeHus (opma

0byuens

Konuuecrso 3a4eTHBIX VkpynHeHHas Ipynna HanpasaeHui OOasaTenbHasn 4acTh
eTHHHIT — 3 MOrOTOBEI/ CIIeHATBHOCTSH B1.0.35

19.00.00 «IIpomeimnennan
IKONOrHs M BHOTEXHOIOTHUY»

Hanpasnenue noaroTosku:
19.03.02 TTpoaYKTBI HUTAHMSA U3
PACTUTE]bHOIO ChIPLSH

Mopayaneii — 1 Ilpopuns: "ol MOATOTOBKH
CmpicnoBbIX MOLYneH — Texnoaorua My4HbIX H 3-i I 3-it
3 TMK KOHAHTEPCKUX H3TeTHI Cemectp

5-it | 5-if

Jexkuun

Obiee Konn4ecTso 18 uac. 8 uac.
yacos — 108
Konugectso 4acos B [Iporpamma Briciero obpa3oBaHus IlpakTHueckue,
HENEO /1A 04MHOil hopMBI — nporpaMma GakanarpHarta CeMHHAPCKHE 3AHATUR
obyucnus: 6 — HaC. | — 4ac.

ayIUTODHLIX — 3;
CaMOCTOSTENBHOH paboThl
oOyualomerocs — 3

JlabopaTopuble 3aHsATHS

36 gac. | 8 yac.

CamocrosnTeibHan pabora

50,7uac. | 80,4 uac.

HnauenayalnHbIe 3a0aHHA:

3TMK | AIIP (8 uac.)

Dopma NpoMexRyTOYHOH
ATTECTALMH:
(nuddepenHpoBaHybIi 3a4eT,
IK3AMEH )

FK3aMEH — K3amMeH —
3,34, 3, 6mu,

CooTHOIIEHHE KOJHYECTBA YaC0B ayAUTOPHLIX 3aHATHH H CAMOCTOATENEHOH paboThl COCTABNACT:
ansa ogHo# opMel o0yqaenun — 54/50,7 = 1,06
15 3a04H0H Gopmbl 00yueHus —16/80,4 = 0,199




2. IEJH U 3AJAYH VUEBHOM JUCHUILIMHBI

Hens yuedHol AHCUHITAHBL:
MPeNOCTaBUTL CTYJEHTAM COBPEMEHHBIC HAYYHBIC 3HEHHA 0 OHOXHMHYECKHX MNPEBPALICHHSAX,
APOTEKAIOIIHX B OHONOTHIECKHX TKAHSAX TIPH y39acTHH ()epMEHTOB, BUTAMUHOB, TOPMOHOB H APYIHX
OHONOTHYECKH AKTHBHEIX BELLECTB. OTH 3HAHMA ABNMIOTCH HEOOXOLHMEIMM JUIS TIOHMMAHHS
HPOLECCOB, MMEIOUIHX MECTO TpH NepepaboTke M XpaHeHWH MMIIEBOTO CHIPhA; /IS OpraHU3aLHu
HayuHo OOOCHOBAHHOIO pPAUHOHANLHOTO THTAHHMA M BHCAPEHHS HOBbIX BHIOB  CBIBA,
BBICOKOTEXHOMOTHYECKHX TPOH3BOICTE NPOJIYKIHH TTHTAHHS.

3agaun y4edHOH AUCHHNINHBL:
NO3HAKOMHTH CTYJEHTOB C JOCTHMKEHMAMH COBPEMCHHEIX (YHIAMEHTATLHBIX HMCCHENOBAHMI B
obmactd OHOXHMUM, OOYYMTH NPAKTHUECKHM HABBIKAM, HEOOXONMMEIM i paspaboTkn ©
BHCAPCHHA HOBLIX MPOrPECCHBHBIX TEXHONOIMH, YBEIMYHBANOWIMX CPOK XPaHCHHS [HIICBBIX
NPOAYKTOB, YIy4ILAKUIMX HX BKYCOBbIC CBOMCTBA M NUIUEBYIO LEHHOCTh.

3. MECTO JUCHHILIMHBI B CTPYKTYPE OIIOIl BO

Vuebnas mucuummnaa b1.0.35 «broxumugy otHocHTes K 6230B0H YacTH MATEMATHYECKOTO
H écTecTBeHHOHayyHoro uniaa OITOII BO.

Yuebuas gucuuminHa «BHOXMMHA» 4HTACTCA HAa (PAKYALTETE PECTOPAHHO-TOCTHHWHHOIO
Ou3Heca nad cTyAenTos 2-ro (ouHad W 3aouHas popM o0yyeHHA) YKpynHeHHOH rpymmsl 19.00.00
«lIpomeliniennas sxonorus W OMoTexHonoruu» HanpasieHds mogrotoBku 19.03.02 ITpoaykrs!
MHTAHHA H3 PACTHTENbHOIQ ChIPb.

[Ipennecrryer m3yqeHuio aucuuniamsb «buoxumus» kypesl «Heopranuueckas XMMHS,
«AHANMMTHYCCKAA XMMHA 0 PH3NKO-XMMHUECKHE METOIBI MCCIEI0BaHM», «OpraHuueckas XUMUsI»,
KOTOpBbIE yuTaloTea o0ydaromumces Hanpasneaus momrotoku 19.03.02 TpoaykTel nuTanus H3
PAacTHTENLHOTO ChIPbA HA MEPBOM KYpPCE B [IEPBOM H BTOPOM CEMECTpax.

B pesynsrate ocBOSHHS NpeINIECTBYIOIIEro Kypea HEOPraHHMYeCKOH M OpraHuveckoii
XHMUM, o0yqaloniHecs NOMKHEI 00Majate CAEAYIOUIHMH (BXOAHBIMHY» 3HAHHAMH, YMEHHAMH I
MpHODpPeTEeHHBIMI HABBIKAMH:

3HaTh: OCHOBHBIE 3aKOHBI XMMHHM, OCHOBRI 0OlIeil, HeOpraHuuecKoH H OpraHHYecKOH
XKMMHH, (PH3NHECKHE M XMMHYECKHE CBOMCTBA NPOCTBIX M CIOMKHBIX BEIIECTB, OHONOTHYECKYD POlb
HEKOTOPBIX §-, P-, d- BJIEMEHTOB; OCHOBHEIE 3aKOHOMEPHOCTH TPOTEKAHHS XHMHYECKHX peakIIHit
MEACIY OpraHH4YecKHMH BELIECTBAMHM, CBOHCTBA 0c000 BayKHBIX KJAacCOB OPTAHHYECKHMX
coeMHEHHH, 0CODEHHO TeX, KOTOPLIE BXOJAT B COCTAB NUIIEBOT0 ChIPbi H NPOLYKTOB IIHTAHUS.

¥Ymers: noassyacs  nepuoanmdeckoit  Tabnumedt  amementos .M. Menneneesa,
TIpEICKA3bIBATG CBOMCTBA PasIHYHBIX JJIEMEHTOB M HX COSNHHEHHI, COCTaBJAThH YpPaBHEHHI
PAZIHYHEIX XHMHYECKIX PEaKIHii, OCYIIECTRIATE NPERPAllcHHE OPraHHHeCKHX BEILEeCTs, 0C00eHHO
TeX, KOTOPBIE AB/IAIOTCHA XaPAKTEPHEIMH VI OTAENLHEIX NPOH3BOJICTB MHITEBOH MPOMBIILIEHHOCTH,
NPEe/ICKa3bIBATL HANPABIEHHE CABUTA XMMHIECKOr0 PABHOBECHS H IPOBOHTE PACUETHI.

Binagers: ocHoamM TexHHKHM OezomacHocTH npe paboTe B XuMHHECKMX malopaTopHax,
HABBIKAMH TPOBENCHHMA XHMHYECKHX OKCNCPHMEHTOB, padoThHl C XHMMYECKOH mnocymoi H
XHMHUYSCKHUMH PECaKTHBAMH.

HucumnnnHa «BHOXMMHA» ABIAETCA OCHOBOH A4 TMOCHEAYIOIEr0 H3YYeHHA TaKuxX
AUCLMIVIME NPO(EecCHOHANEHOTO UHKA, KakK «TeXHOMOrHA NpoAyKUIMH o0IIECTBEHHOIO NHTAHUAY,
«llumessie  Texwonoruw», «@®uswomorna nutamug», «CaHurapus H rurueHay, «Duzuxo-
XHMHUYECKHE OCHOBBI TEXHOIOTHH OPOAYKTOB MHTAHHAY) H Jp.



4. HIEPEYEHDb ILVIAHHPYEMBIX PE3VJIbTATOB OBYUYEHHS 110 YVUEBHOH
AUCHMIVIMHE, COOTHECEHHBIX C INVIAHAPYEMBIMH PE3VJIBTATAMH
OCBOEHHSA OBPA30BATEJBHOHM IIPOI'PAMMUBI

B pesynetate ocsoenus u3yyeHus yueOHOH JMCLMLIMHEBL Y 06Y4alOLIErocs I0MKHEL G5ITh

_cthopMHPOBAHEI KOMIETEHIHH H HHIHKATOPHI HX JI0CTHKeHHUS:

Koo u nausmenosanue komnemeriyuu Koo u naunenosarniie UHOUKAMOPA DOCINUNCEHUA
KaMnemeHyu

WIK-lonk2 TlpumeHAET MaTéMaTHUYECKME METOAL H
OCYLIECTB/IAET MAaTeMaTHuecKylo o6pafoTky JaHHBIX,
MOJAY4YEHHLIX B Xojde pa3spaboTkH NpoayKuum M3
PACTHTENBHOTO CHIpLA, & Takke MCCIeAOBaHMHA ¢
IKCOEPTH3Ll €€ KAYECTBA M KAuCCTBA HCMONB3YEMOTO
ChIPbS.

HJK-2onk.2 [Ipumenser ocHOBHBIE (PH3HKO-XHMHYECKHE H
XMMHMECKHE  METOABl  aHamu3a  ans  paspaboTk,
HCCACMOBAHMH M 3KCHEPTHM3Bl  NPOIYKUMM U3
PACTHTENLHOIO ChIPbA

HIK-3ponk-2 Beimonaser TpyaoBsie JelCTBHS C yUETOM HX
BINSHHA HA OKPYKAWIIYH Ccpemy, He jonyckas
BO3HMKHOBEHM IKONOIHYECKOH OIACHOCTH

OIIK-Z CriocobeH NpHMeHATE
OCHOBHBIE 32KOHBI H METO/IbI
l'lCCﬂE,ﬂi}BaHH[TI SCTECTBEHHBIX HAYK 118
pellieHua 3a1ay NpofeccCHOHANBHOR
JIEATETEHOCTH

B pesyarTare uzyueHna yuebHOH THCIMIIMHE] 0DyJalonHiica TOIKeH:
3HATH: OHOXHMMHYECKHH COCTAB AKMBBIX OPTaHU3MOB KUBOTHOI'O H PACTHTENBLHOTO NPOHCXOMKICHNA,
npoueccos 0OMeHa BEIEeCTB H 3HEPIHH, KOTOPEIE B HHX TPOTEKAN0T;
¥YMETh: [IOAbL30BATHCH HAYYHLIMH 3IHAHHAMHA A8 aHanH3a H MpOrH0o3HpoBanHAa H3MEHEHHH
BHOXHMHYECKHX CBOHCTE B MPOIECCE TEXHONOTHYECKOTO BIMAHNA W XPaHEHHA.
BJAAETb: OCHOBAMHM OHOXMMHYECKMX METOJOB KOHTPOIA KA4eCTBA M AHAAM3a  CHIPbA,
101y(padpUKaToB 1 rOTOBOH NPOLYKLIHH.

5. IPOTPAMMA YYEEHOM JUCHHILITAHBI

MOAYJIb 1.

CmbicaoBoii mMoayas 1. «OCHOBBI CTATMYECKOM BUOXMMHHM., AMWHOKHMCIIOTSHI,
BEJIKW, ®EPMEHTLI, BATAMMWHDI»

Tema 1. buoxumus — Kak ocHOBa Hayku npo nutanne, Kiaccuduwaunn u dusuxo-
XHMHYeCKHEe CcBoHcTBa aMHHOKMcaAoT, CTpyKTypHas oprasusainus, KiaccH(pHKauUHT H
Guonoruueckue GyHKIHH GelKoB.

Berynnenne. BroxuMus — Kak OCHOBa HayKH npeo nuranne. XuMHdecKkad M OHOJOTHYECKAs
(YHKIHA aMHHOKHCIIOT, BXogammx B coctaB Genkos. CrpoeHue, cBoHcTBa M KNacCHQHKALHA
BenKoB.

Tema 2. Knaccudmraimn, dnogornueckne QyHKUHH, 0cODEHHOCTH CTPOCHHSA, CBOMCTBA H
MexaHH3M gelicrsus (pepMeHTOB.

Crpoenne depmentor, HomenknaTypa u knaccuduxanis pepMeHToB. MeXaHusM JeHCTBAA
(GepmenToB. OCHOBEL (JepPMEHTATHBHOIO KATAAHK3A.

Tema 3. Knaccnduxamus, (uINKO-XHMHUYecKHe cBoiicTBa H GHonornveckHe (QyHKUHH
BHTAMHHOB,

O6ume MOHATHA 0 BUTAMHUHAX M BHTAMHHONONOOHEIX BellecTBaX. MDYHKIME BUTAMHHOB H
HX Kl1accHdHKALHA.

CmbiciioBoii  moayas 2, «OCHOBBI CTATHMYECKOM BHOXHMMMWHW. YTJIEBO/IBI,
HYKJEVMHOBBIE KMCJIOTBIL JIMIIFLABIY,
Tema 4. CTpyKTYpHas opranuzanus, kiaaccuduranus u duonoruvyeckue PyHKUHH YIISBObL.



buonoruueckas gyHkuua yraesoaos. Knaccudukanus yriesogos. OCHOBHBIC XHMHUYSCKHE
PeaKiyi, B KOTOPbIC BCTYIANT YIIEBOMOB B OpraHM3Me 4eloBekd W JKMBOTHBIX. [Ipumenenus
YITIEROJIOB B MHLIEB0H NpOMBILITICHHOCTH.
Tema 5. Crpoenne, ceoiicTBa 1 SHonornyeckne QYHKUME HYKICHHOBLIX KHCIOT,

CTpoeHie HYKIEMHOBRIX KHC/IOT, XMMHUSCKHE cBoficTBa H BHONOTHUECKHE (hYHKIHH.
Tema 6. CTpykTypHas opranuzanus, KaaccHpurauus u Gnonornueckue GyMKunn THNHAOR

buonornueckas (Qynxuua aumunos. Knaccudukamns numumos. OCHOBHBIE XPMHUYECKHE
PeaKluH, B KOTOpHIE BCTYNAKT JMIHIOB B OPraHH3ME YENOBEKA M JKHBOTHBIX. IIpHMEHCHHSA
THIHAOE B MHUIEBOH MPOMBIILTEHHOCTH.

Cmbicnosoii  moayas 3. «OCHOBbLI IMHAMMWYECKOM BHOXUMUU. OCHOBHBIE
[NOHATHA OBMEHA BEIECTB».
Tenma 7. Ofmen yriesoios, JHIHI0B U HeIKOB.

Ocrossl  OuodHepreTHKH. [lepesapmBanne OEnkoB B KeNYIOYHO-KHMIIEYHOM TPAKTE.
IIpoueccn ruuenua u o6e3BpexHUBAHMA MPOAYKTOB pacnana Genka B kumegduke. Katabomiam
felxkoB ¥ AMMHOKHCAOT B TKausax denoseka. [lyrm ofmena ammuokmcnor. OGpazoBanue u
obe3BpekHBAHNE aMMHaKa (OPHHTHHOBBIH UMKi). [lepeBapupatue H BeackiBanue jununos, Oomen
IHIMHAOE B TKaHAX venopexa. OkHchneHMe M cHHTe3 MHIHIOB. MerabonusMm KeTOHOBBIX Tell.
buoxummueckne OCHOBEI TIpOropaHue xHpos. Pacmiennende mMomMcaxapHioB B KemyI0YHO-
KHILCYHOM TpakTe uenosexa, OcobeHHOCTH BCachBaHHA yrnepoaos. CHHTE3 W pacnaj HKOreHa.
AspobHoe 1 aHadpobHOE OKHCIEHHE TTIKKO3bIL.

Tema 8. Crpoenne, kaaccudukauus u Ononorngeckast yHKuus ropMOHOB

Knaccupuxanus ropmonos. buonornueckasn ynxuns ropMonos. KadecTBeHHbIE DEAKIMH Ha
FOPMOHb!

Tema 9, Peryiasuma obmena pemiecTB. B3auMocBsi3s M CpaBHeHHE IHepreTnku ofMeHOB
yraesonos, fenxos H xupos. Luka TpuRapionOBBIX KHCIOT,

Ocobennocry  (QyHKIMOHHPOBaHUS HeHporymopanbmoi cHcreMsl. Perynaums obmeHa
yrinesofor, OenkoB W kHpoe. OcHoBwl OmosHeprerdkd. Llukn TpaxapbOHOBEIX KHCIOT —
ocoGeHHOCTH QYHKIHOHHPOBAHHA, DHOIOrHYECKAN PO

6. CTPYKTYPA YYEBHOI JIMCLIATLTHHbI

KonudecTBo 4yacos
Haseanue CMBICTIOBRIX ounas GopmMa obydeHHA FREaA
- thopma o0yucHHA
momyneit u TeM
B TOM 4HCIIe B TOM YHCTIC
BEETO T [n? [ na6° [ mma® [ CPC® | ®°“™° [n [ o [na6 [ unn | CPC
1 2 3141 5 6 7 8 9 (1011 | 12 { 13
Monayas 1.
Cwmbiciopoii moayab 1 OcHoBbl eTaATHYeCKO# DHOXHMHN. AMHHOKHCAOTDI, DE/IKH, (pepMenThi,
BHTAMMHBL.

| Tema 1, bruoxumus — kak
|OCHOBA HAYKH PO
nuranue, Knaccuduxanus
U (PM3HKO-XMMHYECKHE
CBOHCTBA aMHHOKHMCIIOT. w 2= ¢ B 6 12 2= 2 B g
CrpykTypHas
OpraHp3anus,
KkiaccHpuranyd 1
Guonorudeckue QyHKUHH
Genkos,
|Tema 2. Knacenduxamuu, | 11 | 2 | - | 4 -~ 5 12 [ =]|=1]2 | = 10




OHOnorHYeckHe dyHKIIHHM,
0coOeHHOCTH CTPOCHHS,
CBOMCTBA H MEXaHH3M
JieicTBus (hepMEeHTOB.

Tema 3. Knaccuduxanus,
(PU3HKO-XHMHUECKHE
CBOHCTBA H
Ononoruuecxue GyHKLHH
BUTAMHUHORB

14

Hmozo no emuvicroeomy
Modyaio 1

39

6

16

17

32

2

26

CubicnoBoii Moayas 2. OcHOBBI eTaTHYECKOH DHOXHMHH

Tema 4. CtpyrrypHas
OpTaHH3aLus,
KIacCHQUKAINA 0
buonoruveckue
(QYHKUNY YTITIEBOIBL.

12

12

Tema 5. Crpoennue,
CBOICTBA H
OHOMOrHYecK e
(hyHKIUH HYKTEHHOBRIX
KHCJIOT

Tewma 6. CtpykTypHas
OpraHu3alius,
KnaccHpuKanHa 1
G1omorHueckue
DYHKIMM JIHITMOB,

12

13

10

Hmozo no emuicinosomy
Modye 2

32

6

10

16

34

2

4

28

CmpiciaoBoil Mmoayib 3. OcHOBBI AHHAMHYECKOH OHOXHMHH.

BELECTB

OcHOBHLIC NOHATHA 00MeHa

Tema 7. OOmen

YTIepoJqoR, MEINMHIOOE H
benxog.

12

4

11

Tema 8. Crpoenue,
KnaccHduKaLMa 1
OHOIOrHYecKasn

() YHKLIHSA TOPMOHOR.

10

Tema 9. Perynauusa
oDMeHA BEILIECTE.
Baaumocssss 1
CPABHEHHE IHEPTETHKH
0BMEHOR YTIICBOAOB,
Genkos u xkupos. Lukn
TPHKAPOOHOBLIX KUCIOT.

11,7

5,7

8,4

8.4

Hmozo no emoicaosony
Modyiio 3:

33,7

17,7

30,4

KatT

0,9

0,9

1.2

1,2

K9

Katrer

0.4

0,4

0.4

0.4

Koutpoas

Beero uacos:

108

3,3 | 50,7

108

| 11,6




7. TEMbl CEMHHAPCKHX U ITPAKTUYECKUX 3AHATHUM — ue npenycmoTpeHo

8. TEMbI JIABOPATOPHBIX PABOT

Ne Hazpanue temni Konmuectso wacos
n/ 04Has 3a04Has
n thopma thopma
| broxmumus — kak ocHoBa Hayku npo nuranne, Knaccupukanms u
(H3HKO-XUMUYECKHE CROHCTBA aMuHOKuCI0T. CTpyKTypHas 6 2
OpraHu3zalns, Knaccuhukauus u GmosorHaeckue HyHKIMY HeIKoB.
2 | Knaccupuraunm, SHonoruyeckue GpyHKUnH, ocobeHHOCTH 4 »
CTDOEHMS, CBOHCTBA i MEXaAHUIM AcHCTBIA depMeHTOR.
3 Knaccuduxanmsg, pH3nKo-XHMHYECKHE CBOHCTRBA M DHONOrHIeCKHe
(YHKIHH BUTAMHAHOB ® B
4 | CrpyxtrypHan opranusamus, knaccuGpuraums 1 GHONOrHYecKHe 4 9
hyHKIMH YIIeBO/IbL.
5 Crpoenue, coitctBa n OHonornyeckue (PYHKLH HYKICHHOBBIX 7 B
KHCIOT
6 | CrpykTypHas OpraHH3aLus, KnacCHQHKAIMA H GHONOIMHeCKHE 4 5
($yHKIUH JIHITHAOB,
7 | ObMeH yraeso 0B, JUIHA0B 4 GenKoB. 4 =
8 Crpoenue, kraccuukama 1 Guonoruyeckas HyHKLIHS ropMOHOR. 2 -
9 | Perynauns  obmena pemecTB. B3auMocBAse M cpaBHeHue
JHepreTuky OOMEHOB yriesonos, Oeakoe W kupos. [[uxn 4
TPHKEPOOHOBBIX KHCIOT,
Beero: 36 8
9. CAMOCTOATEJBHAS PABOTA
Ne Hazpanme Temnl KonuyectBo 4acon
OHHAA 3a04HaA
n/ thopma (hopma
m
1 | Buoxumus — Kax OCHOBAa HayKkH TIpo THTaHke. Knaccudukaimns u
(GU3INKO-XHMHYECKHE CBOIICTBA aMMHOKHCIOT. CTPYKTYpHAs 6 8
opraHM3auis, knaccuurauus ¥ DronoruyeckHe GyHKIHA GenKkos.
2 | Knaccupuxaiuu, dronornyeckue (yHKUHH, 0CODEHHOCTH CTPOCHUS, 5 10
CBOICTRBA H MEXaHH3M AeicTBHA (DEPMEHTOB.
3 | Knaccuduxanns, GHIMKO-XMMHYECKHE CBOHCTBa M DHONOrHIeCKne 6 8
(G YHKIHH BUTAMHHOB
4 | CtpykTypHas opraHu3anus, knaccuduxanusa 4 Guonorayeckue 6 9
QYHKUHH YTTI€BOIEL.
5 | Crpoenue, cBoiicTBa M 0MOI0rHYeCKHE QYHKIMH HYKIEHHOBBIX 4 9
KHCJIOT
6 | CrpykTypHas opraamsaius, Knaccuhukaus 1 OHONOr HICCKHE 6 10
GYHKUHH JHITHIOB.
7 | Obmen yroerogor, munuuor u Genkoe. 6
& | Crpoenne, knaccuuranms u 6uonormyeckas QyHKUMS [OPMOHOB. 6 9
Perynaimsa oOmena seiecTs. B3aUMOCBA3b M CPABHEHHE SHEPTeTHKH




0OMEHOB YTI€BOJIOB, GenKos 1 KUPOB.

|9 | Perynamus o6mena pemiects. B3auMocBssb U CpaBHEHHE IHEPTETHKH

OOMEHOB yrimeBonos, Oenxoe m sxupos. Llukn rtpuxapGoHOBBIX 57 8,4
KHCIIOT.
Beero: 50,7 80,4

10. OBECHHEYEHHE OBPA3OBATEJIbHOIO TIPOLECCA JAs JHMII C
OrPAHHYEHHLIMH BO3MOXKHOCTSMMU 3J0POBDS M UHBAJIH/IOB

B xone peanuzaunn yueGHOH aucHMIIHHE HCNOIB3YIOTCA TaKHe JONOIHHTELHEE METOIb]
0DyYeHHA, TEKYIIEro KOHTPOIA YCHNEeBAGMOCTH M IIPOMEXKYTOYHOH arTecTalmu ofyHaoumxcs B
328BHCHMOCTH OT HX MHIMBHIYAIBHLIX 0coDeHHOCTeH:

1) ans cnensix U cnabosuaALHK;

— JCKUHH OQOpPMIAIOTCA B BHAE IIEKTPOHHOTO MOKYMEHTA, JOCTYIHOTO € [OMOLIbIO
KOMITBIOTEPA CO CIIEHATM3HPOBAHHAIM [IPOIPAMMHBIM 0BecreueHHeM;

— NMMChMEHHBIE 3aJaHUs BBRIIOJHAKTCE Ha KOMMBIOTEPE CO CHELHANH3IHPOBAHHBIM
MporpaMMHbIM 0DECHEYEHHEM HIH MOTYT ObiTh 3aMEHEHBI YCTHBIM OTBETOM;

— IpH HCOOXOAMMOCTH MPEAOCTABIACTCA YBEMMUMBAIOLIEE YCTPOHCTBO, BO3MOMKHO TAKKE
HCIONB30BaHHE CODCTBEHHEIX YBCINUHBAIONUINX YCTPOHCTE;

— MMCHMEHHBIE 3aaHKsI OOPMIIOTCA YBEIUUCHHBIM LPHPTOM.

2) mns royxux u cnabocasmanmmux:

— IEKITHHA 0OPMAAIOTCA B BHJIE 3IeKTPOHHOIO JI0KYMEHTa,

— MHCBMEHHEBIE 3a/JaHHs BREITIOTHAKOTCA HA KOMITEHOTEDE B NUCHMEHHOIT (hopMe;

— 3K3aMEH MPOBOANWTCA B MHCEMEHHOH (hopMe Ha KOMMBIOTEPE, BOIMOIKHO MPOBEJEHHE B
(hopme TeCTHPOBAHUSA C HCIONB30BaHHEM cHeTeMel Moodle;

3) mnd en ¢ HApYIIEHNSMA OTIOPHO-ABHTATeNIbHOTO arnapaTa;

— NEKLMH 0(OPMISIOTCH B BHAE 3IMEKTPOHHOIO JOKYMEHTA;

~ NMUCHMEHHEIE 3a1aHUA 3AMEHAIOTCS YCTHEIM OTBETOM;

— OK3aMECH NPOBOAWTCA B YCTHOH (OpME MM BBINOMHAETCH B NUCHEMeHHOHW QopMe Ha
KOMIIBIOTEpe.

Ip# HeOOX0MMOCTH [PEAYCMAaTPHBACTCA YBEIHYEHHE BPEMEHH [T TIOTOTOBKY OTBETA,

Ipouenypa npoBenenna NpoOMexyTouHoll arrecTaiui i o6yualomHMXes YeTaHABIHBAETCS
C YYeTOM HX HHAHBHIVAIBHEIX INcHxogu3nueckux ocobennocter. [IpomexyTounas arrecranms
MOIKET POBOJUTHCS B HECKONBKO 3TAI0B,

[Ipu nposeneHus NpPOHEAYPE ONEHUBAHMA Pe3y/ILTATOB OOYYGHMA IIPELyCMATPHBACTCH
UCMONB3OBAHME TEXHMYMECKHMX CPEACTB, HEO0DXOAMMLIX B CBA3H C HHIABHAY&ILHEIMH
ocobeHHOCTAMH ~ ofydarommuxcd. TexHWuecKMe CpeacTBA MOCYT OLITh  [PEJOCTAB/ICHBI
YHUBEPCHTETOM, 8 TAKKE MOI'YT HCIIOIL3OBATHCA COOCTBEHHBIC TEXHUYCCKHE CPEICTBA.

[lposenenne TpoueAypel  OLIEHHBAHMA  Pe3yibTaroB  oOOydYeHWs  JOMycKaercs C
HCMONB30BAHHEM JMCTAHUMOHHbLLX 00pa3oBaTeNbHEIX TEXHOIOTHHE.

ObecricunpaeTcs AOCTYN K MH(GOpMAUHOHHBIM M OnbGnuorpadmdeckum pecypcam B CeTH
Wureprer ama kakaoro obydaiomerocs B GopmMax, afanTHPOBAHHEIX K OTPAHHYEHUSIM HX 310POBhA
H BOCHPHATHA HH(OPMALHH:

1) ans cnensix u cnaGoBHIALINX:

— B 1evarHoi Gopme YBETHYCHHBIM MPHHTOM;

— B opMe WIEKTPOHHOIO OKYMEHTA.

2) s rmyxux U cnaboCHEINAIHX:

— B neuatHoii popme;

— B thopMe INEKTPOHHOTO JOKYMEHTA;

3) AnA AML C HAPYIUEHUAMH ONOPHO-ABHraTe/ILHOTO ANnapara:

— B ne4arHoii opme;

— B (hopMe IEKTPOHHOIO JOKYMEHTA.



11.  HWHIAMBHIYAJLHBIE 3ATAHUA

Bonpocw: s Tekyuero moayassoro kourpoas (TMK):

Bonpoest K emeicioByio momymwo 1. «OCHOBblI CTATHYECKOW BHOXHMMH.
AMWUHOKHCIOTEI, BEJIKH, ®EPMEHTHI, BUTAMMWHBL»

Tema 1: Broxumus — kak ocHoBa Hayxku npo nutanue. Kaacenduicauns un gpusnio-
XHMHYECKHe CBOHCTBA aMHHOKHCA0T. CTPYRTYPHAS Opranu3anus, KiaccnpuKanns u
buosoruyeckue QyHKuun 6enxoB.

Knaccupuranust aMUHOKHCTIOT.

Crpoenne B (PH3UKO-XHMHYECKHE CBOHCTBA AMHHOKHCIIOT, BXOASIINX B COCTAR Denka.
bronornueckan GyHKIHA aMHHOKHCIOT, BXOJAIINAX B COCTAB GEIKOB.

ITepsuunan ctpykTypa Oenkor

Bropnunas crpykTypa 6ekoB

Tperuynas u deTBepTHYHAA CTPYKTYpa OeIKoB

Dusuko-xuMHueckue croiicTsa Genxos. KauecTseHHbIE peakiny Ha OeKH.

Knaccuduxauus 6enxos. ITpoctrie Genku,

Knacenduxaumna Genkos. Cnoxubie Oenku.

1(} buonormaeckne gpyaxnmm Genxoe.

Tema 2. Knaccupuxauuu, Guonorndeckue (GpYHKLUHH, 0COBEHHOCTH CTPOEHMS, CBOWCTBA M
MEXaHH3M AelcTBHA (epMenToB

1. ®epmentsr. buonornueckoe 3xavenue. Pasnmyme Meucay (GEPMEHTAMH M XMMHYECKHMI
KaTamu3aTopaMH.

Crpoenue depmeHTOR.

Mexanusm aeiicrsas depmentos. OcHOBbI (JEPMEHTATHBHOrO KaTAnu3a,

Perymsums paborer depmentos. [TonsTis 06 axruBaTopax 1 HHTHOATOpaX.

Homenknarypa 1 xnaccuduxanus GepMeHTOB

[Ipumepsr npumMeHeHNA (HEPMEHTOB B NUIIEBOI TTPOMBIIIIEHHOCTH.

Tema 3. Knaccnpuraums, (GpuINKo-XHMHYeCKHE CBOiCTBA W OGMONOrHYecKHe (QYHKIAN
BHTAMHHOB.

Obume nmoraTHs 0 BUTaMHHax. UTo Takoe ABHTAMHHO3, THIIOBATAMHHOS, THIICPBHTAMUHO3
Knaccnbuxanus BHTAMHHOB.

Hopwmel notpebneHus BUTAMHHOB [UTA YENOBEKa.

Yto Takoe BHTAMHHONOMOOHEIE BenlecTRa?

Buonoruueckoe 3navenye BUTaMUHOB. Mx pons B dhepmentarusnom kaTanuse,

Kauecreennsie peakniy Ha BHTaMHHEL ONpeieiieHue UX B NPOYKTaX NHTAHHA.
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Bonpocest k embiciosomy moayao 2. «OCHOBbBI CTATUYECKON EUOXMUM»
Tema 4, CrpyxTypHas opranusanus, kiaccupuramus u Guonorngeckue QyHKIHHE YIIeBobL
1. buonoruvecxas GpyHKIMA yTIEBOJOE.
2. CopnepxaHHE YITICBOA0B B NPOIYKTAX MUTaHHA
3. Kunaccudmraumus yraeeoaos. [IpocThie yIJICBOLEL
4.  Knaccudmraumua yrneBoaos. CnoskHeIe YIIEBO/IbL.
5. CrpocHHE MOHOCAXaPHIOB
6. @uUIMKO-XHMHUYECKHE CBOHCTBA MOHOCAXAPHIOB
7.  CrpoeHue 1HCaxapHIoR
8.  (DU3IMKO-XMMMHYECKUE CBOHCTBA AHCAXAPUIOB
9. CrpoecHue MOHOMONHCAXAPH/IOB.
10 CrpoeHue reTpononHcaxapHiIoB.
. PHIRO~XHMAMCCKAC CBOHACTEA NONMCARAP A0S,
Tema 5. Crpoenmne, cBolicTBa 0 GHoorHYecKHe PYHKINH HYKI€HHOBBIX KHCIOT.
1. CrpoeHHEe HYKJIGHHOBBIX KHCIIOT.



2. buonoruyeckoe 3nadexne PHK u JTHK.

3. XUMHYECKMC CBOMCTBA HYKACHHOBBIX KHCIOT.

4. Buocunres Oenxa

Tema 6. CtpyxkTypuas oprannsauus, KnaccHPUKanus u fuoorndeckne QYHKUUH THIHI0B
Buonoruueckas gpyukimua numagos.

Knaccudmraums mummnos.

OcoBeHHOCTH CTPOEHHS OMBLISEMBIX H HEOMBUISEMEIX JIHITHIOB.
Bronornyeckoe 3HaueHue IKHPOR.

Crtpoenmne xHPOE.

ComepxaHiie SKHPOB B MPOXYKTAX TTHTAHHA.

[TonATHS 0 TpaHC-IKHUPAX.

DHIHKO-XMMHUECKHE CBOHCTBA JKHPOB.

buonoruyeckoe sHagenne ochonnnuaos.

10. Crpoenne docthomunuios.

11. Crpoenne crepHIoB.

12. Buonorvyeckoe 3HaYSHHE CTEPH/I0B.

13, Cozepxanue XonecTepHHA B NPOAYKTaX MHTAHHA.

14, Crpoerne rimmKOTMIHIOE H HX GHONOIHYECKOE CTPOEHHE.

15. JKemunsie kucnorel. CtpoeHie 1 GHOMOTHYECKOE 3HAYEHHE,

S GRSl R R B

Bonpocst k embiciaosomy moayaio 3. «OCHOBBI JUHAMWYECKOH BUOXUMWH»
Tema 7. O0men yraesoaos, munnios 1 Geakos. Huka rpuxapioHOBLIX KHCIOT.
[Tonarue o makpoaprax. ATO, HAN+HAH+, ®A+/DAJTH2, kpeatundocdar.
ITepepapuBanue DEIKOB B KEMYA0UHO-KHIISYHOM TPaKTe.

O0paszosanye NPOAYKTOB rHUCHKA GenKa B KMIICHHHKE.

Ipouece obesspexuBanng NPOIYKTOB pacnana Oe/lka B KHIIEYHUKE,

KaraGonusm 6enkoB 1 aMHHOKHCIOT B TKAHAX Yel0BEKA,

ITyti obMena amMmHHOKHCIIOT.

bronornueckoe 3HAYEHHE PeakMi Ae3aMIHKPOBAHKE AMHHOKHUCIIOT.
buonornyeckoe 3sHaveHHE PeaKIHN TPAHCAMUHHPOBAHUS AMHHOKHCIIOT.
buonornveckoe sHaueHNe peaklnu nekapboKCcHTMPOBAHIA AMHHOKHCIIOT.

(). brorennsie amunel. CTpoeHHe H DHONOTHYECKOE 3HAYEHHE.

I1. Obpasosarne i oOe3BpernBanne aMMHaka, OpHHTHHOBBIH 1THKIL.

12. TlepeBapuBaHHe JIHOHIOB.

13, BcacrpIiBaHHe JTHMHIOB.

14. IIpouecc katabonu3ma u aHODOMH3IMA JIMIHIIOB B OPraHM3ME YEN0BeKA.

15. [(-oxucieHHe TUIUIOB.

16. CunTes nUIHI0B.

17. Merabonu3m KeTOHOBRIX Tel.

18, BuoxuMHYeCKHE OCHOBEI IPOTOPaHHE HKHPOB,

19. OcobGeHHOCTH NepeRapUBaHHUA TOIHCAXAPHIOB.

20. OcobeHHOCTH BCACBIBAHHA YIJIEBOIOB.

21. Cunure3 u pacnaj rJHKOreHa.

22, I'muxonns. AspofHoe OKHCIEHHE ITIHOKO3EL.

23, I'maxonuz. AnaspoOHOE OKHCIICHHE [TIHOKO3BL,

24. [lentozopocaTurlii IyTh NpeBpalleHHd YIIeBo 0B,

25. I'mioxoHeoreses.

Tema 8. Crpoenne, kinaccupuraums u Ouoaormyeckas (Gyuxuus ropmonos. Peryiasinus
obmena sewtecTs. B3aumMocBA3h M CPaBHEHHE JHEPTeTHMKH OOMEHOB YIJIEBOIOB, OeAKOB H
AUPOE.

l. Heiiporymopanssas cucrema. Peryiauus oOMeHa BEILIECTB.

2. Knaccuukanus ropMoHOB.
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3. bBuonoruveckas (pyHKIIHA FOPMOHOBE.

4. KauecTBeHHble peakluy HA FOPMOHEL,

Tema 9. Peryasuun o6mena pentects. B3auMocssisn u cpapHenue IHEPreTHIKH
00MEHOB YI/IeB0/10B, GeNKOB H JKHPOB,

[.  Pacuer aneprernueckoro 6ananca OKHCICHHS HHPOB,

2. Tlpouecc B3anMonpeBpalleHHs rekcos.

3. Pacuyer 3nepreTrdeckoro 6ananca OKMCACHHA eKco3

4. Obwue npeacrasnenns 06 oGMeHe BemecTs. Bzanmocea3s obmenon Genkos, YIIIEBOIOR
H JTHIHI0B.

Lnkn TpuxapGOHOBBIX KHCIOT,

6. JlpixaTensHas EmnE.

ol

3amaHus KOHTPONBHOH paboTel Ui CTYZeHTOB 3ao4Hoil  (opmsl  oOyueHHs u
CaMOCTOATENBHOM pabOTBI M CTYIEHTOB OYHOH (opmbl 00ydeHHs NpHBeAeHH B y4eOHOM
nocobui: Xomyrosa E. B., Cubnpuesa H. A., JTiobumosa A. K. Buoxumus [Texer]: YueGuoe
nocobue N camocTOATENLHOH paboTEl U BBUIONHEHHA KOHTPONBHBIX pafioT [UIA CTYIEHTOB
(haxymbTETa pecTOpPaHHO-rOCTHHHYHOTO GU3Heca HanpaslIeHMil noarorosku: 19.03.02 «IIponykTet
THTaHHA H3 PACTHTEIBHOIO Chipbin, 19.03.03 «lIpoayxTel nuTaHHA JKHBOTHOTO NPOMCXOMKICHHAY,
19.03.04. «TexHonorus npomyKuHH H OpraHusauMs OOILIECTBEHHOrO NMTaHHs» BeeX (opM
obyuenusn / E.B. Xomytosa, H.A. Cubupucsa, A.K. JIio6umosa — Jonewy: IO BIIO «{onHY 3Ty,
2022. - 103 c.

Kourponeras pabota cocront u3 saganmii, KOTOpBlE CTYJEHT BBINOJHACT BHEAYIHTOPHO
COrfacHo cpoemy BapuadTy. CTyOneHT BBIUIONHAGT KOHTPOJLHYIO pabory no 3-M MOmYIAM.
OtBeyath Ha 3a0aHUS KOHTPOALHOH paboThl CAeayer ¢ NPHBIEYEHHEM TEOPETHUYECKHX TIOI0KECHHMH
W C HAITHCAHHEM YPABHEHWH DHONHMIUECKHUX pPeaKLHii.

3a1aHnA K KOHTPOJILHOM padoTe W MPHMeEpP ero BbINOIHEHHS.

3aganue 1. [lpownmocTpupyiiTe IHNONBHOE CTPOCHHE AMHHOKHCIOT HAa [MpUMEpE
aPrHHHHA,

Xoo gblnonHeHun:

AMHHOKHCIIOTE! aM(OTepHBIE OpraHMYecKHe COSNMHEHMA, IS KOTOPEIX  XapakTepHEI
KMCIOTHO-OCHOBHBIE CBOHCTBA. MONEKY.Ibl AMHHOKHMCIOT —CYIIECTBYIOT B BHIE BHYTPEHHHX COneii
(«LIBHTTEP-MOHOB»), NPEACTARINIOMUX Co00H Ounonspusie uonsl. OOpasoBaHHe LBUTTEP-HOHOR
IIPOMCXOJMT 38 CYET IIEPEHOCA NPOTOHA OT KapOOKCHIBHON K aMHHOTPYIIIIE:

R JJ R \]- R
- +, -
HN—O+-CO0H=== NH,—CH—COOHH j=—= fH—CH—c06



AMHHOKHCIIOTA aprHHHH:

3nagenue pH pH=7 pH>7 pH<7
0 0 (o]
H o H * H L
Hj—:t:—c\ HN—C—C HN—C—C]
CH, o CH, o oH, OH
Dopmyna CH, <|:H2 CH,
AMHHOKHCIIOTHI Cle CH, {I:H2
| 2 | [
hllH lqu NH
- /C\a “c\\ * ’c\\
HN NH HN O NH H,N  “NH
3apAz| MONeKy.IEl +1 -1 +2

TPEBOBAHHMS K BBINOJHEHHIO HHIHUBH/IYAJILHOI'O 3AJIAHASA

HMupusunyaneroe sananne nia caMocTosTeNLHOH paGoTH TI0 paszieny CMBICIOBOTO MOJlyIIs
y4eOHOH AMCIMIIMHBL COCTOMT M3 4-5 BOTPOCOB, OXBATHIBAIOLIMX BECH MaTEepHall CMBICIOBOTO
moayJia. Beero 3a uHAHBHAYANBHOE 33]1aHHe CTYAEHT MOKET MONy4HT: Makcumansuo 10 6anmos.

[Ipumepsl BoinoJHenHs 3aganuii 1o cMmeicaoBomy  moayimwo 3. «OCHOBBI
JAUHAMUYECKOH BHOXUMHH»
Bonpoc 1. Ckomsko monexyn ATQ® ofpasyercs npu anaspoBHOM OKHCIEHHH OIHOM
MOJIEKYIlbl LeL100103b] Y MUKPOOPraHH3MOB?
Omsem:
CyMMapHOe ypaBHeHHe aHa3poBHOTO MHKONH3a OOHOH MONEKYE! TTIOKO3bL;
CsHi206 + 2AJ® — 2CH3CH(OH)COOH + 2AT® + 2H20
B pesymbrare anaspoGHOro riMKomM3a OfHOH MOJEKY/IBl DIIOKO3bI 00pasyeTca 2 MONEKYIsI
AT®. lleniobnosa COCTOMT M3 ABYX MONEKY.] IUIIOKO3BI, TakuM o0pasoM, B pe3yibTaTe
aHa3pOOHOTO MIIMKONIA3A OIHOM MONeKys! Lennobnosel obpasyercs 4 Monexynsr ATD.

Bompoc 2. Hanmmure peaxuuio epmenTatHBHOrO rMAponH3a TpHcTeapiHa. CKoIbKO MOJIEKY T
AT® obpasyerca npu okucnennn BHKK, xonsumx B ero cocras?

Omeaent:
(8]

CH,-0-C - C,H,. nunaza, eogna CH;-OH

| 0 pH=7, ®enue

CH-OC-C ,H,, — = CH-OH < 3C, H,,COOH

[ 0 CTeapuHOEEA KMCRoTa

CH;-0-C - C,:H;; CH;-OH
IMMLERNH

TRHCTEAPKH

@opmMyna ans pacyera obpasyromuxcs monexyn ATD npu B-okucacHue BEICHIEl KHPHOI
kHcnoTe! (BXKK):
[(M/2-1)x5+n/2 x12] -2,
rae n—uucno C aromos B monekyne BIK;
/2 — | — 9Hca0 HHKIOB f-OKMCIeHHS,
5~ Beixol AT® B onHOM 1HKIe B-OKHCHEHUA:
/2 — YHUCI0 AUETHIILHEIX OCTATKOB,
12 — Beixon AT® npym nNoNHOM OKMCIEHHH aneTHI-KoA B UMTPaTHOM LHMKIE 10 YEAEKUCAOrO rasa |

BOJLL



B creapunoBoii kiciote 18 aToMoB yriepona, mo3ToMy B pesyisTate [} —OKMCIeHHs OHOM
MONEKYJIbI CTEapHHOBON KMCNOThL 0Bpasyeres:

[(182—1)x 5+ 18/2 x12] - 2 = 146 monexyn AT®

llpn monsoM ruaponmse TpucTeapuHa obpasyeTcs TPH MOJEKYIsl CTeapHHOBOH KHCIOTEI,
Mo3TOMY B pesysbTaTe B-okucnenns o6pasyercs 3*146 = 438 monexyr ATD.

Bonpoc 3. [IpusenuTe peakiiio nepeaMHHUpOBaHNA MY TAMHHOBOI KHCIIOTEL. Y KasuTe
OHoIOTHYecKOe 3HaYeHHe 3Tol peakmmu,

Omeem:
leﬂ‘OH COOH
i
{llHNH; COOH C=0 COOH
| 1 |
t'.I.THE + C~Q i CH, + L}!HNHE
. i = |
CH, CH, 5 H, CH,
l
(.COH COOH
FayTaMHBonAs MHpORKHOTRATHAR @-KeTorayrapanin AMEHNH
KHEIOTR KHCIGTA KECIOTA

Karanusupyer aTy peakimio depmenT royramatamuHoTpancdepasa, kodakrop atoro fepmenta
- nupuaokcanspocdar (Buramu B6),

bvonorMyeckoe 3HayeHME: CHHTE3 3AMCHHMMBIX AMMHOKHMCIOT B OpPraHM3ME 4YeloBeKa U
JKHBOTHBIX.

Bonpoc 4. I'opMmoHE! mMTOBKAHOM kenesbl. Knaccudukamua, Ctpoenne. Kakue npoueccsl
oOMeHa BELIECTB OHM PETYIHPYIOT B OPraHH3IMe YelnoBeka?

Omeem:

OCHOBHEIM OPMOHOM LIUTOBHAHOH JKenesnl ABnsercA Tupokcud (T4) u TpuiioaTHPOHUH
(T3); ropMoHaTBEHEIMH CBOHCTBAMH 001aJaI0T TAKKe W AUHOATHPOHHH.

l'opmMone! muTOBHAHOM *ene3sl T3 W Ty npencTarnaoT coboil NMPOH3BOIHOE HOIHPOBAHHOI
AMHHOKHCIIOTHL THPO3HHA, B KOTOPOM ii0/] cocTasaser npumepo 59% - 65% MoneKxyIapHOM Macchl
FOPMOHA COOTBETCTBEHHO.

Tupeonanele ropMOHbl OTBEYAKOT 3a POCT M PasBHTHE OpraHU3Ma, OCHOBHOH oGMeH,
BHITIOIHEHHE crnenupuueckux QpyHKuHil B OTASMLHEIX OPraHax H TKaHSX

Ol O (311 Ol

CH, ¢l ¢l

CH, 2
Vi T e ; ; M
Cl=COOH ¢H=cooll GEH—COOH GH—Cool
NI NH, NI, NI,

Tuportin Tuporen TpuRGTIHpONIH Jdioamporidn



Hanpumep, npu perynsiumn obmeHa yrinesonos mmoj BIHAHHEM THPEOHIHEIX TOPMOHOB
YBEIHYMBACTCA CHUHTE3 (DEPMEHTOR TMIMKOIEHOIM3A U TIOKOHEOreHe3a B NeycHH, D10 MPHBOJHT K
TIOBBIICHUI0 YPOBHA IUIOKO3bI B KPOBH. B To e camoe Bpems non sausHueM T3 ofnerdaercs
OCTYIUICHHE TTTIOKO3b] B KNETKY H €€ OKHCISHHUE

12. OIEHOYHBIE CPEICTBA I TEKYUIEI'O KOHTPOJISI 3HAHHI 1
[IPOMEXYTOYHOU ATTECTALMM OBYYAIOILIUXCSA

CucTtema ouennBanns no yuebHo aucimMnne no owHol hopume obyyenus*

Mopma KOHTpOIs Maxke. KonH4eCTBO
dannos
3a oauy | Beero
paboTy
Texymnii Konrpois no cmbicaosomy moay.mo 1:
- TECTHpOBaHKE N0 Temam Ne 1,23 10 10
- BBIIOJHEHUE H oopmieHre nadopaTtopusix pabot 1o Temanm No 1,2.3 1 4
|~ BBUTONHEHNE HHAMBUIYANLHEIX 3aaHUH 110 Bonmpocam K Temam Ne 1,23 1:5 6
Terywuii KOHTPOIB MO CMEICTOBOMY MOAY.HI0 2:
- TECTHPOBAHHE M0 TeMaM Ne 45,6 5 5
- BLITO/IHEHNE U oopmiense nabopaTopHeIX paboT mo Temam No 4,5,6 1 2
- BBITIOJIHEHHE HHAMBHIYAIBHEIX 3aJaHHii M0 BoTIpocaM K Temam No 4,56 I 3
Terymuii KOHTPOABL MO CMBICA0BOMY MOAY.TIO 3:
- TeCTHpOBaHKe 1o Temam No 7,8.9 5 5
- BBIIO/IHEHHE H 0(popMIcHHE NabopaTOpHEIX paboT mo Teme Ne 7 1 1
- BelllOJIHeHHE H odopmiieHue nabopatopusix paboTt no Teme Ne 8,9
1 1
- BLIMOJHEHHE HHAMBHYAIBHbIX 3a4aHuil [10 BONpocaM K Teme No 7 1 1
- BBINOJHEHHE HHIMBHYAILHBIX 3a0aHHi 0 Bonpocam K TeMe No 8,9 I 2
Texymmii MOaYTLHBIT KOHTPOIE MO CMBICTIOBBIM Moaynam 1,2, 3 40
[IpoMeKyTOUHAA ATTECTALHA IKIAMEH 60
Hroro 3a cemectp 100
Cucrema OLeHHBAHHS 110 y4eDHOH JucUHIIHEE HA 3a04HOH dopMe 00yHeHus
Dopma KOHTPOIR Maxkc, KOTHIECTEO
banaos
3aoany | Bcero
pabory
Texywmnii KOHTPOIEL MO CMBICTOBOMY MoaY.I0 1:
- BEITOJIHEHKE H odopmiaeHne nabopaTopHex paboT mo Temam Ne 1,2 1 2

- KOHTpONIbHas paboTa o Temam Ne [,2,3 4,5 135
Texyuiuii KOHTPOJIB MO CMBICTOBOMY MOAY.IH0 2:

- BEITIOJTHEHHE | ofopmienne nadopatopHeX paboT ro temam Ne 4,6 | 2

- KOHTpONLHasA paboTa o Temam Ne 4,56 4.5 135
Texymnii KOHTPOJEL M0 CMBICIOBOMY MOY.IK 3:

- KOHTponsHaa pabora mo temam Ne 7,8.9 3 9
Texymui Moy nbHbLA KOHTPO/b 10 CMBICIOBEIM MOAY/AM 1,2.3 | 40
ITpoMEsRYTOUHAS ATTECTANHS axzamen | 60
Hroro 3a cemectp 100




o
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1],

12.

13,

14.

17
18.
19.
20.
21.
22,

23.
24.

2

26,
4

28.

BOIIPOCHI K 3K3AMEHY
broxuMus Kak OCHOBA HAYKH O IIHTAHUH.
Benki. buonoruueckue ynxuun 6GenkoB, CTpoenne (aMHHOKMCIOTHBIH cocTaB Gefkos,
XHMHYecKas ¥ Ouosornyeckas K1accHPpUKala aMHHOKUCIIOT).
benxu. Crpykrypras oprasusanus OenkoB (TepBHYHAS, BTOPHYHAA, TPETHUHAS M
UETBEPTHYHAA CTPYKTYpa OenKoB).
benkn. Caoiictea (moexkynapHas macca Genxos, Gopma GelKOBBIX MO/IEKyN, NOHATHE 00
H303/IEKTPHUECKON TOYKE OE/TKOB, PEaKIHK OCaNKIeHHA OE/IKOB, ACHATYPAN),
Benkn. Knacenduxauns Genkor (0b1uan XapakTepHCTHKA NPOCTLIX M CIOKHEIX GEIKOB).
DepmenThl. XHMHUeckas Tpupoaa (epMEHTOB, CTpoeHHE (MOHATHE 00 AKTHBHOM IeHTpeE
thepmeHTOB).
Depmentel. CpoiictBa (coelMUYHOCTD JSHCTBHA (EPMEHTOB, 3ABMCHMOCTE AKTHRHOCTH
(epmenTor oT Temmneparyphl, pH cpeasl, BIMAHME AKTHBATOPOB M MHIHOHTOPOB) MEXaHU3M
nefcTBEs.
Knaccudukamin depmentos, [lpuMeHerne GepMeHTOR B IHIIEROI TPOMENILIEHHOCTH.
JIunuael. buonoruueckue cpoiicsa, crpoesue. O0wan xapaktepuctuka #xupos. [Ipuvenenue
B MHILEBOH [IPOMBIILITEHHOCTH.
Jlurmael.  BHoOrHYecKHe CBOMCTBA, CTpOeHHE JKMPHBIX KucnoT. Bocku, Crepujpsl.
IIpuMeneHHe B MHINCBOH MPOMBILIITEHHOCTH.
Knacenduxanua nunuaos. buonoruueckue ceoiictea, crpocuie dhocdonunuaos, [pumenenne
B IMHIIEBOH NPOMEINUIEHHOCTH.
Yrneponn:. buonorMueckHe cBOHCTBA, CTPOEHHE, XHMHYECKHE CBoiicTBa. [IpHMeHeHHEe B
MHILIEBOH NPOMBILLIEHHOCTH,
Knacenpuxauus vyroesoaoB. XapaxTepucTHKa MOHOCAXApHAOB  (IIOKO3kl, (PYKTO3LI),
ONMrocaxapHios (ManbTO3bL, JAKTO3b!, CAXapo3kl, LennobHoasl) U NoaucaxapuioB (kpaxmana,
TJIMKOTeHA, KIETYATKM U ap.).
OcHosrbie npencrasnenns o6 obmene Oenkos. Ilepesapusanie GENKOB B IKCIYIOYHO-
KHIIETHOM TPaKTe.

. OcHoBHele peacTaBneHud 06 ofmene Henkos. Obume myTn ofMeHa aMHHOKHCIIOT.
16.

Ocrosusle npeacrasienns 00 obmene Genkos. Iyt obesspexuBanus aMMHAKA B OpraHH3Me
YenoBeKa.

OcHoBHEle npecTaBneHHs 00 obMeHe THnHA0B. POk MTHIHIOB B IHTAHHH.

[epesapuBanne 1 BcackIBAHHE THTTHAOR B JKENYI0YHO-KHIIETHOM TPaKTe.

OxucieHHe WHPHBIX KHCIOT, MeTaboMH3M KEeTOHOBRIX Tell.

Ocuosneble npeacrasienns 00 oGmene yrnesonos. Ilepesapipanie 1 BCachiBaHHE YITIEBOI0B.
CuHTes u pacnaj roukoreHa. [ IHKomms.

OcHoBHple npeacrasicHus o6 ofmeHe yraeBomoB y MukpoopranusMos. ChoupToBoe
MOJIOHHOKHCIIOE DposkeHue.

Lluxn tpukapOoHoBbIX KHcnoT. Perynanua obmera yrieso/10s.

Ofmme npepcrapiedds o peryisuuu ofMeHa BellecTs B opranusme. Bianmmocssass oOmeHa
YIIIEBOIOB, JIHITHIOB 1 GENKOB.

Ofume npencTapneHus O PEeryaauuyu oOMeHa BEUIECTR B OPraHM3Me. CPaBHCHUE HEPTeTHKH
oOMeHa yraeBoJoes, NMIMAOB M Denxos. [lonaTne 00 sHepreTHHECKOH LIEHHOCTH MNPOIYKTOB
NUTAHHA,

Burtamunel. Knaccuduxanus ButamuHoB. JKupopacTBopuMeic BUTaMHHBEL BomopacTBopHMEIC
BHTaMHuHEL. Butamuuononoburie Bewmecrsa.

Pone MuMHEpaneHEIX BelECTB B opraHu3Me. buonoruueckas ponb HaTpHs, Kanus, KalbLiHf,
xa0pa, hocopa, Maraua, Keaesa.

l'opmoner, O6mniee noHATHE 0 TOpMOHAaX, kKnaccudukauma, ['opMoHs! rHNOTANAMYyCa, rHnoduza,
TOPMOHE!  TAPAMHTORMAHEIX  SKeNe3, TOPMOHBI  UIMTOBHAHOW  EJIE3bl, TOPMOHBI
MOJUKENYNOYHOH JKENe3kl, TOPMOHE] HA/IMOYEYHHKOB, MOJOBBIE TOPMOHHL



13. PACHIPEJEJIEHHE BAJIJIOB, KOTOPBIE ITOJIVUAIOT OBYYAIOIIHECS

H CAMOCTOSITE/IbHYIO padoTy

Makcumanbioe K0JIHYECTBO DANI0B 32 TEKYIIHil KOHTPOAD

MakenmaabHas cymma Gauios

Cuuiciosoit CMbIciioBo#H CmMEICTOBO#H Texymmnii | Ixzamen [ Bee Buabl
Moyis Nel MOIYyIb Ne2 MOIyb Ne3 KOHTPOJIL yuebHoii
20 banaos 10 bannos 10 6annoe AeHTeNLI0
CTH
Td | 22 | T3] T4 | TS5 [T T2 TS [ Ta] 40 60 100
10 6 4 3 3 4 6 2

T1, T2, T3 — TeMBI CMBICIOBOIO moayas Ne 1;
T4, T5, T6 — TemsI cMeIcioBoro Moayis Ne 2;
T7, T8, T9 — TeMbI cMBICIOBOrO MOAyIa Ne 3.

CooTBeTCTBHE rOCY JapCTBeHHOMN MKA/IE! OICHMBAHKA AKaAeMUYECKOI
ycnepaeMmoct 1 kaiasl ECTS

Cymma Gannos 3a ITo rocynapersennoi Onpenencune
BCE BH/IbI yueOHoil rKkae
OesiTeNIBHOCTH
90-100 «Otanuson (5) OTIMYHO — OTJIM4YHOE BEINOJIHEHHE C
HE3HAYHTETbHBIM KOJIHYECTBOM
HETOYHOCTEH
80-89 «Xopomo» (4) XOPOIIO — B 1IE/I0M TPAaBHIIEHO BHINOMHEHHASN
padoTa ¢ HE3HAYMTEIEHEIM KOJIHYECTBOM
ourrbok (o 10 %)
75-79 XOpOIIO — B LENOM MTPaBHIBHO BEINONHEEHAS
paboTa ¢ He3HAYHTEIIBHBIM KOTHYECTBOM
owmbok (1o 15 %)
70-74 «Y NOBIETROPHTETBHOY (3) YIAOBAETBOPHTENEHO — HETIOX0, HO CO
FHAYHTENLHEIM KOTHYECTBOM HEJ0CTATKOB
60-69 YAOBIETBOPHTEIBHO — BBINOJIHEHHE
YAOBJACTBOPACT MHHUMANBHEIE KPHTEPHA
35-59 «Heynogsnersopurensuo» HEYNOBICTBOPHTEABHO — '
(2) ¢ BO3MOXKHOCTBIO MOBTOPHOH aTTeCTAIMH
0-34 HEYAOBIETBOPHTENIBHO —
¢ 06a3aTETLHBIM MOBTOPHBIM U3y4EeHHEM
T JMCUHUMIANHE! (BBHICTABIACTCS KOMMCCHEH )

14. PEKOMEHIYEMAS JTUTEPATYPA

OcuoBnas auTeparypa:
Xowmytoea, E. B, buonoruueckas xumus B cxemax u Tabnuuax [DmexTpoHHEN pecypc] :
yueb. mocobue ana cTynenToB (ak. pecTop.-TOCTHHHY, OH3HECa HATIPABICHHUS TOATOTOBKH
19.03.04 «Texnonorns mpoayKIHH W OPraHH3ALMsS ODIIECTBEHHOIO NHTAHMS OY. H 3304,
(opmer obyuenns / E. B. XomyTosa, 1. A. Cubupuesa ; M-so ofipazosanus u Hayku JTHP,
'O BIIO «/lonen. Haw. yH-T 3KOHOMUKM M TOProemi HM. Muxanna Tyran-Bapanosckoroy,
Wu-1 mumessix np-s, Kagd. ecrecrsosnanys  6e30MacHOCTH KHIHEACATENBHOCTH, - J{oHEK
: HorHY DT, 2019. - Jlokan. komnslotep cets HB JonHY3T

Annpycerko, C. . buonornyeckas xuMua [DnekTponusii pecype] : yuebHO-MeToIuuecKoe
nocobue / C. @. Aunpycenxo, E. B. JleHucoBa. — DIeKTpOH. TEKCTOBbIe IaHHBIE. —
Crasponons : Cepepo-Kaskasckuit denepansrsiii yauesepeuter, 2015, — 131 c. — 2227-8397.
~ Pesxum gocryna: http://www.iprbookshop.ru/630735.html




OcHoBel  bHosOrmYecKolf XuMunM [DnekTponusii pecype] : yuebHoe mocofue / D. B.
l'opuaxos, B. M. baravacs, H. B. ®enora, B. A. Opoben. — D1eKTPOH. TEKCTOBLIE TaHHbIE,
— Crasponons : CTaBpono/scKuil FOCy IapCTBEHHbIH arpapHbIii yaHBepcHret, 2017, — 208 ¢.
—2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/76120.html

lonoanATe AR IUTEPATYpa:

Hocosa, 3. B. Xumua xapGoumkiudeckux GHONOTHYECKH AKTHBHBIX  BEIIECTB
[Onexrponnsii pecype| : yueGnoe nocobue / 3. B, Hocosa, H. H. Mouynnckas. — DIEKTPOH.
TEKCTOBBIC NaHHBIE. — Exarepuubypr : Ypansckuii deaepaneusiii yrusepenrer, 95C ACB,
201s. - 156 g - 978-5-7996-1576-5. - Pesciam HocTyIIa:
http://www.iprbookshop .ru/68513.html.

[Tankparosa, E. M. IlpakTuikyM 1o (u3#0MOTHH PAcTeHHil ¢ OCHOBaMH OHOIOTHYECKOH
Xuvun [Dnextponnsil pecype] : yuebHoe nocofue / E. M, Tlankparosa. — DeKTpom.
TeKeToBbIe gannsie. — CII6. : Keagpo, 2017, — 176 ¢. — 978-5-906371-83-0.

Bonoros, B. M. Xumua Guonormyeckn akTusHbiX coemurenuit (Teopus u npaxTHka)
yuebnoe nocobue / B. M. Bonoros, E. B. Komaposa, II. H. Caspuu. — Bopomnex :
BopoHekCKkHil rocyapcTBeHHBIH YHHBEPCHTET HHKEHEPHBIX TexHomoruit, 2018, — 84 ¢. —
ISBN 978-5-00032-306-9. — Texct : anekTponsslii // DaexrpoHHo-6ubmHoTednas cucteMa
IPR BOOKS : [caiit]. — URL: hitp://www.iprbookshop.ru/76440 html (nata ofpauenus:
07.10.2019). — Pexxum nocTyna: s aBTOPHU3KMP. OONb30BATENEH.,

Ckeopuosa, H. H. OcHoBbl Ouoxumuu 1 MotekynapHoii 6uonorun, Yacts [ Xumuueckue
KOMITOHEHTEI K1eTKH : yuebHoe nocobue / H. H. Cxsopuosa. — CII6. : Yeusepcuter MTMO,
2016. — 154 ¢. — ISBN 2227-8397. — Tekcr : anekrpounsiii // DneKTpoHHO-GHBIHOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/67466.html (nara
obpamenus: 07.10.2019). — Pexxum 1ocTyna: a1a aBTOPH3MP. NOIL30BATENEI.

YuebHo-MeTOoAHYECKHE H31aHUA:

1.

Xomytosa, E.B. Bronoruueckas xumns: Metoz. ykazauus 1J1s BLIIONHEHHS abopaTopHBIX
paboT mms cTyneHtoB HanpasneHuit nogrotoeks: 19.03.02 «llpogykTel nuraHus W3
pactuTensHoro ceipbs», 19.03.03 «llpooyktel nuTanus JKHBOTHOTO MPOHCXOHIECHH»,
19.03.04 «Texnonorns nNpoAYKIMH W OpraHusands OOIIECTBEHHOr0 MHTAHUA» OYHOH,
3aounoii (popm obyuennsa / E. B. Xomyrosa, M. A. Cubupuera — Jlonenk: ['0 BIIO
«dJorHYDT», 2019, — 54 ¢,

Xomyrosa, E.B. buoxumus [Texcr]: Yuebuoe mocobue mns camocTosTensHoit paboTel u
BBINOJHEHHA KOHTPONBHBIX paboT [ CTYNCHTOB (AaKyNbTeTa PECTOPAHHO-TOCTHHHYHOTO
Gusneca Hanpapnenuii noarotosku: 19.03.02 «llpoaykTsl MMTAHHA W3 PAaCTHTENBHOrO
ceipef», 19.03.03 «[lpoaykTer mnHTaHHA KHBOTHOrO mpoucxokmenmar, 19.03.04.
«TexHoMOrMs NPONYKIMHM H OpTaHu3aliA oOIIeCTBCHHOrO MHTAHHAY BeeX hopM o0yuenus /
E.B. Xomyroea, L.A. Cubupuesa, A K. Jhodumopa — Joueuk: 'O BITIO «oaHY3T»,
2022.- 101 c.

Tecrorrie 3aganns no TemaM: «OCHOBBI CTATHYECKOIl OHOXMMMM. aMUHOKHCIOTHI, DENTKH,
thepmentrl, BuTaMuHBDY, «OCHOBBI cTaTHyeckoil Omoxmmum. Yrnesomel. HykneuHosnie
kucaoTel. Jlumuae»y, «OcHoBbl AMHAMHYECKOH OHMOXMMHMM. OCHOBHBIE MOHATHS OOMEHa
BELLECTBY.

Cnaiiapl — pe3eHTalHy Mo TeMaM Kypea «buoxumusy,

DK3aMeHanroHHble OuaeTsl 1o Kypey «Buoxumusay



10.

11.

12,

13.

15. HH®OPMAIIMOHHBIE PECYPChBI

. Unilib UC : asromarnsup. 6ubm1. nedopm. cuctema : sepeus 2.110 // Hayunag GuGanoreku

JIOHEUKOr0 HALMOHAMEHOTO YHHBEPCHTETA HKOHOMHKH H Toprosau uM. Muxauna Tyrau-
Bapanosckoro. — onenk, 2003. — Pexum goctyna : ans 3apPErHCTHPHP. TIONB30BATENEH B
noxaneHOH ceth Hb JOHHYIT. — Tekcr : anekrponHEIii.

IneKTpoHHbli katanor Hayanol GnbnuoTexn JOHEHKOTO HAIMOHATLHOIO YHHUBEPCHTETA
IKOHOMHKH ¥ TOproBi uMm. Muxanna Tyran-bapanosckoro. — Jloweux : HE JJIOHHVAT,
1999, — URL: http://catalog.donnuet.ru. — Teker : anekTpoHHbIiL.

Hudopmuo @ snextpon. cmpaeounnk / OO0 «PHUHOMI». — Mockea : Wsgar. mom
«Mudopmuon, [20187—  ]. — URL: https://www.informio.ru/. — TexcT : ameKTpoHHEii.
IPRsmart : seck korrent 35C IPR BOOKS : uudposoii o6pasosar. pecype / 000 «Aii Il
Op Meauan. — [Caparos : Aii ITu Op Meaua, 2022]. — URL: http://www.iprbookshop.ru. —
PexxuyM nocryna : pma aeTopusup. Toib3osareneil. — Teker. Ayamo. Mzobpakenus :
3MEKTPOHHLIE,

Jlaus : anexrponno.-6ubi. cucrema. — Canxr-Iletep6ypr : Jlaus, cop. 2011-2021. — URL:
https://e.]lanbook.com/. — Pexum joctyna : o aBTOpH3Mp. ToIb3oBarencit, — TekeT :
3EeKTPOHHBIH.

C3b : Koncopumym cereprix smektpoH. G-k / Dnextpom.-6ubn. cucrema «Jlamp» Ipu
nonnepxke Arexncrsa crparer. MHUUMaTHB. — Cankr-TletepGypr : Jlans, cop. 2011-2021. —
URL: hitps://e.lanbook.com/. — Pexum pocTyma @ a1s nois3oBaTencii opraHu3aimii-
y4acTHHKOB, noamucaukor 3BC «Jlaney. — TeKeT : 31eKTpOHHBIL.

Pycckas ucTopus : a1exTpoH. BepcHA xypHana / MynsTumenuiinsiii MoomekHaslil mopTan
«Pycckan ucropua». — Mocksa, 2008. — URL: http://rus-ist.ru. — Pexum poctyna: mis
3aperuCIpHp. nojb3oBaTe/Ici. — TeKCT : ANeKTPOHHEIH.

Hayuno-undopmanuonnsii 6ubmmoreunslii uenTp mMenu akagemmka JI. M. ABanxuna °
snekTporHas Gubmmorexa / Poc. skon. yH-T um. akag. [.B. IMrexanosa. — Mocksa :
KnowledgeTree Inc., 2008. — URL: http://liber.rea.rw/login.php. — Pexxum aocryna @ gas
aBTOPH3ND. MoAb3oBaTeNeil, — TEKCT : ANeKTPOHHEII.

Book on lime : snextpon. 6ubn. cucrema : mucranil. obpazosanue / Usm-so K1Y MI'Y um,
M.B. Jlomonocopa. — Mocksa : KV, cop. 2017. — URL: https://bookonlime.ru. — Texcr.
Hzobpaxenwe. YeTHas peys : 3IeKTPOHHBIIN,

Polpred : amextpon. OuGm. cucrema : Zenossle cTaThd W MHTepHeT-cepsucsr / 000
«[MOJIIIPE/l Crnpasounuxi». — Mocksa : IIOJIIIPE] Cnpasounukw, cop. 1997-2022, -
URL: https://polpred.com. — TexcT : 31eKTpOHHbL.

CYBERLENINKA : nayu. anextpon. 6-ka «Kubep/lennuxay / [E. Kucnsx, JI. Cemsuxun,
M. Cepreee ; OO0 «Hreocrn]. — Mockea : KuGepllemmmxa, 2012 . - URL:
http://cyberleninka.ru. — Texer : 3neKTPOHHBII.

Hayunas snextponnas 6Gubnmoreka eLIBRARY.RU : undopm.-asamur. nopran / Q000
Hayunas snexrpornas Onbmmoreka. — Mocksa : OO0 Hayu. anexrpon. 6-ka, 2000-2022; —
URL: https://elibrary.ru. — Pexum pocTyna : ass 3aperdcTpHp. nois3osareneii. — Teker :
IEKTPOHHbIH,

Haunonansnas anexrponnas 6ubnuorexa : HIB : deaep. roc. undopm. cucrema / M-po
KynbTypel Poc. Meacpauun [u ap.]. — Mocksa : Poc. roc. 6-xa : 000 3JIAP, [2008— . —
URL: https://rusneb.ru/. — Texer. H3o0paxkenne ; 31eKTpOHHEIIL.



16. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHE YYEFHOM
JACHHAILJIHHBL

1. YueOuas aymuropus Ne 3434 nis mpoBefeHMs Iekimii: y4aebuas mebenb, mocka,
MYIbTHMEIHITHBIH [POEKTOP (MEPEHOCHO), 3KpaH (TIepeHocH o), CTaUHOHApHAA Kaejpa neKTopa;

2. Yuebnas naGoparopus oprannueckoii u Guonorimueckoil xumuu No 3204 mns IpOBeIeHNMs
naDopaTopHBIX 3aHATHHA: yueOHas wmebenms, Jocka, nabopaTopHeIE CTOMIbI, BEITAXKHON mrcad,
CTauMoHapabe Wkadsl ana npubopos, smeKkTpHHeckan neus, secsl TBE-0,3-0,005, secer BT 200,
pepaxromerp PILJI-3, paswosec, maranrthas memwanka, Sapomerp BP 52, npuGop Kypasresa,
nabopaTopHas Mocya H XMMHUECKHE PEAKTHEH.

3. Yuebuas nabopatopus opranuveckoit u Guonorndeckod xumun Ne 3205 s nposenenns
nabopaTopHEIX 3aHsTHA: yuebHas wmelenb, Hocka, nabopaTOpHLIE CTONBI, BBEITSOKHON mkad,
CTAallHOHAPHBIE KAkl LA 0pubopos, nekTpHyeckas neys, Becel TBE-0,3-0,005, secer BT 200,
peppakromerp PILI-3, pasHosec, marHuTHas Meluanka, Gapomerp BP 52, mpuGop Xypasnesa,
(poToKonoprMerp «DIK-3», annapar CyIMMIBHEL, TOMHHOCKOI «DUIKHY, TEPOCTAT, HEHTPU(Yra
«Opbutan, nabopaTopHas MOCYJa H XHMHYECKHE PEAKTHBEL

4. Yuebuan ayamropua Ne 3434 nns npopeneHus KOHCYIbTALMH M 3K3aMEHOB: yueGHas
Me0elk, Tocka;

5. Ywmranessii san Oubmmorexu Ne 7303 gna mposenenust camoctostensHo# paBoTs:
KOMIBIOTEPEl € BEIXOAOM B ceTk HHTepHer, pocTym K 3/ekTpoHHO-OHOIHOTEYHOH CHCTeMe:
Onepaunonnas cucrema Windows 10 kopnopatuexaa LTSC; Microsoft Office 2019 Professional;
Onepaumornas cucrema Microsoft Windows XP Professional OEM (2005 r.); Microsoft Office
2003 Standard Academic ot 14.09.2005; Adobe Acrobat Reader (6ecrinatnas Bepcus); 360 Total
Security (becrninathan sepeus); ABHIC «UniLib» (2021 r.).



17. KATPOBOE OBECIIEYEHHME YYEBHOM JIMCUUILTAHBI

Damunms, Yenoeus JomsHoCTh, Ypoeeus Cpenenns o ononuuTenEHOM Npodeccuo-
HMA, NpPHEACHEHHA yHeHas ofipalopalig, HAIBHOM 00pazoBaHmn™
OTYECTBO (mo ocHoBHOMY CTEIEHE, HAHMEHOBAHHE Ilosennenne ksamnhusanun
MecTy paboTet, YHEHOE 3BEHHE | CMELMANLHOCTH, (HaHMEHOBAHHE OPraHH3ALHY, BAI
Hé yCIOBHAX HANpagnena AOKYMEHTA, T¢Ma, ZaTa BEIIATTH)
BHYTpeHHErD/ NOATOTOBRKIH,
BHEIIHETD HAHMCHOBAHME
COBMECTHTEALCTEA; NpHCROEHHOG
HA YCIOBHAX KBAIIH KL
IOTOBOpA
TpaslaHCKD-
NPAB0ECTO
XapakTepa (nanee —
nororop I'MX)
1.Cepriirat o NOBEILeHIH
ke HKaIuE, PerdcTpantoHuki No
2022/0663, 26.09-28.09.2022 r,
«WAKTYaIBHbIE BONPOCE! MPENOIABAHNA B
GﬁpEIEGBEITEJII:HHX YUPEHASHHAX BbICIUErD
00pasoBani{e; HOPMaTHEHD-NPABOROE,
NCHXONOTO-NERArOrMecKoe H
MeTOIHYeCKoe conpoBokiacaues, GIEOY
BO «[loxckoi rocynaperrentEi
TEXHUYECKUI YHIBEpeHTET» I'. PocToB-Ha-
Hony
2.¥YnocToRepeRne o TOBBILICHHI
kpamurangy - Mo 771802830057 o1
27.052022 r, 16 9uae, w«Pafora =B
AMEKTPOHHOH HHBOPMALHOHHO-
oOpasopareltHoi  cpemen, @©IBOY BO
«Pocciickuii IKOROMHIECKIH YHHBEDPCHTET
. B, Tnexanosay
3.CnpaBka 0 NPOXOWACHHH CTAMMPOBKH
MNe76-20-25 or 18.052021 r;, 72 u,
JonmnocTs — Bricmee, «llHHOBALMONHEE METOAEl TIPEIOAABAHHA
CT. XUMIA, XHMUEK, | XHMHYECKHX adcummammy, [0O¥  BIIO
Cubupuera ITo ocHoBHOMY npenogaparens | npenomasatents | «foHeneuii HAMOHANEHBIH YHIBEPCHTETY,
MHua MecTy paborsl Eadeape XHMHH kadienpa AHANHTHYe: Ko XUMIH
AHATONBEBHD corecTsodHanma | Aunnom NeJ1B | 4.Ceprumuar 0 NOBEILUEHHN
n B (00656 oT keamndukans Ne 00812001 or 20.11.2020
20.06.19841 | r, 36 wuac. «OcoBeHHOCTH OpraHHIaLHH

DXPEHEL TpYAa " BesonacHocTH
AHIHEAEATeNLHOCTH B ofipajnBaTelihHbiX
OPraHA3alHax BBICLIETD
npotheccoransHoro ofpazopaina», Uxona

NeJATOTHYISCKEOT O MACTEPCTRA,
locynapersennas  Opragu3alid  BERICIICTO
npoecCHOHATEROTD ofpasonamis
wlosHY DT wmmenn  Muxamaa  Tyrap-
bapaxosckoron

5.Cepridmirar o TIODEIIEHAN
gpampukanun Ne  0071/20oe3z or
05.10.2020 r, 36 wuac, «Koumniexchoe
CO“]JOEOJKJIEHHE DGPZIﬁDEaT‘EﬂhHUI"ﬂ

nporecea O0OYYeHHA HMHBANHIOE M NHI C
OIPaHHYEHHEIMH BOSMOAKHOCTSIMI
snoposbar,  Ulxona [EAarorHY ecKoro
mactepcrea, [ocyaapcTeeHnas opraHH3alms
BHICINETD TPOHEcCHOHANBHOrO 0DpaioBaHIA
«lJorHY3T  mmennn  Miamna  Tyram-
bapanosckoros.




AHHOTAIUSA PABOYEH NPOTPAMMOBI
YYEBHOW JHCHMUILTHHDI B1.0.35 «Bioaoruueckan XuMusms

Hanpasienue noaroroexu 19.03.02 [poaykrel nutanms u3 PACTHTENLHOIO CHIPbA
[podmie TeXHOTOTHA MyYHEIX M KOHANTEPCKUX W3S

TpynoemxocTs yuebHoi gucHMnmmHE: 3 3.e.
[lnanupyemeie pesynbTaTel 06yueHns no yuebHOi AHCHHILTHEE:

3HATH: OMOXMMHYECKMI COCTAB HBBIX OPraHH3IMOB JKUBOTHOIO M PACTHTENILHOTO MPOUCXOHIEHMS,
[porieccos 06MeHa BEIIECTB M IHEPTHH, KOTOPHIC B HUX NPOTEKAIOT;

YMETb: NOJIb30BATHCA HAYYHBIMH 3HAHWAMH [JI8 AHATH3a M [POTHOSHPOBAHHA W3MEHCHHIT
DHOXMMHYECKHX CBOHCTB B NPOIECCE TEXHOTOTHYECKOTO BIAHAHMS 1 XpaHeHHS.

BIAJEThb, OCHOBAMH OHOXHMMYECKMX METO/IOB KOHTPOI Ka4ecTBA M AHATH3A  ChHIPBA,
nony(pabpuKaToB H TOTOBOH MPOAYKLMH.

Komnerenuuu BBIMTYCKHHKOB H WHIHKATOPEI HX JOCTHIKEHUA

Koo i naureHosanite KoMnenenyju Koo u naumenoganue unduxamopa docmusicenis
KOMREMERY UL

HIK-lomea Tlpumenser MareMaTHUecKMe MeTOAbl M
OCYLICCTBIAET MATCMATHYECKYH0 00paboTky HaHHBIX,
OONMy4eHHbIX B XoJe paspaloTKm NpoAyKiMH M3
DACTUTENLHOIO  ChiPhd, a TAKXKE HCCIENOBaHHH M
IKCMEPTH3LI €8 KauyecTBA M KA4YECTBA MCIIOIB3YEMOTO
CHIPBA.

HAK-2oni.2 NprMerser ocHOBHBIE QHINKO-XHMIHIECKHE H
XMMHYECKHE  METONHI  aHanusa ang  paspaboTk,
HCCIeNOBAHHH W OKCNEpTH3bl  TIPOAYKUMH W3
PACTHTENBHOTO CHIPhSA

MIOK-30nk-2 BrmonasAeT Tpya0BsIe AEHCTEAA € YUETOM UX
BIMAHMS HA OKPYKalmollylo Ccpely, He JIOmycKas
BO3HHKHOBEHHA IKOJOTHUECKOH 0IIacHOCTH

OIIK-2 CnocobeH mpuMeHATH
OCHOBHbBIC 3aKOHBI M METOARI
HCCTIENOBAHMIT €CTECTBEHHEIX HAYK [UIA
PeLIEHMA 3a0a4 NpoQecCHOHANBHOH
JEATEALHOCTH

HanmenoBanue cMBICIOBBIX MOZYIICH K TeM y4eBHOMN ANCHHITIIHEEL

Cumeicnoeodi moayne 1. «OcHOBEI cTaTHeckoil GHOXHMHK. AMHHOKHCNOTEL, GenkH, (epMenTEl,
BHTAMHHED

Tema 1. Buoxumus — kak ocHoBa HAYKH mpo nuTadue, Knaccudukauus u duanko-xuMmudeckue
CBOlicTBA AMHHOKHCIOT. CTpYKTypHas opranusaius, kiaccHuianns 0 6Honoruyeckue QyHKIMK
benkoe.

Tema 2. Knaccuurauun, duonornyeckue yHKUNHA, 0COOSHHOCTH CTPOSHHS, CBOCTBA H MEXAHH3M

AeHcTBUA (PEPMEHTOB.
Tema 3. Knaccudurauus, dusuko-xumuyeckue cpoiictsa 1 6uonoruueckre (YHKIUMNH BATAMIHOB.

Cusiciopoit momyns 2. «OcHOBEI craTHYeckoii OmoxmMuM. OCHOBBI CTATHHECKOH GHOXHMEH.
Yrnesoawl. HykneuHossie kucaotsl. Junumen.

Tema 4. CIpYK1ypHEs OPraHM3alus, KIACCHPHRALMS H OHOMOTHYCCKHE (DYHKUHHM YIIEBOIbL.
bronoruueckas ¢yuxups yraesofoB. Knaccupmkamms yrnesomor. OCHOBHEIE XUMHUECKHE
PCaKkuMy, B KOTOpPbIE BCTYNAIOT YIMIEBOJOB B OPraHH3ME YENOBEKA M JKMBOTHEIX., [IpuMmeHenus



YTIEROIOE B IHIIEBOH IPOMBIIIICHHOCTH.
Tema 5. Crpoenue, cBoiicTBa u GHONOrHYECKHE (hYHKLHH HYKIEHHOBBIX KHCIIOT.
Tema 6. CrpykTypHas opraHu3aiig, K1accHPHKALKS 1 GHONOrHYeCKUe QyHKUMH IHIII0B.

Cmeiciosoit Momymk 3. «OcHoBRl AMHamudeckodl GHOXHMHM. OCHOBHEIE NOHATHA o00MeHa
BEILECTEY.

Tema 7. OGMeH yriepo 0., JIMTHIOB H GENKOE.

Tema 8. Ctpoenne, knacendmrarms 1 6uonornueckas hyHkiuns rOPMOHOB

Tema 9. Perynaums obmena selrectn. B3aunvocsass u CPaBHEHME 3HEPreTHKHM 0OMEHOB YIEeBO,10B
Oenkos u wHpoB. LUk TpukapGOHOBBIX KHCIOT.

¥

Popma NpoMeKyTOUHOH ATTECTANNN; IKIAMEH

{
PazpaboTunk:

Cubunpuesa HLA. cr. npenogasarens /2/6517/

Enu,qlﬁmh}

3aseaytowmii kadeapoi
IIynmax M. A., KaHj. TexH. Hayk, JIOLCHT

(moanuen)



JIMCT perucTpanuu H3MeHeHni W/ HIH K00 IH e HIi
B pado4eii nporpaMme y4eGHOI THCIHILINHDBE

(mnp u Hassanne yuebuoit aucummmms)

YKpynHeHHas rpynna HaIpaBIeHHH
MOJrOTOBKH/ CIEUMAIbHOCTEEH

(xon, HAaHMEHOREHHE)
[Tporpamma BeICcHIEro 00pasoBaHKs — MporpamMMa OakanaBpmara/ mporpamMma
CHEMHANNTETa/TIPOrPaMMa MATHCTPATYPEI
Hanpagsnenne
IOAroTOBKH/ CHECITHATRHOCTE

(kon, HanmeHoBaHNIE)

[Tpodune/Marucrepekas nporpamma/Criermanusanus:

{HaumMenoBanne)}
Hucrutyt/@akyasrer
Kype, popma o6yuenus (ouHas, 3a04Has, ouno-3a0unas)
YueOHbli roy

IlepeyeHn u3MeHeHHI U ToTOIHeHMI B paboyeii nporpaMme yueOHoH THCIMITIMHEL

PaspaboTtunk/Paspaborumi;

(PO, nomxnocTs, yyenas crenens, y4enoe spaHne)

Msmerennss u  gononsenus B pabodell nporpamme yueGHOH  IMCHHIIMHBT

YTBEPKIEHEL Ha 3acenaHuu
Ka(eapst
ITpoTokom oT « » 20 romaNe

3aBeyrommi kadenpoi

(moanues) (HHHUHATE], (pan i)

COI'JTACOBAHO
Hupexrop uncrturyra/Jlexan hakynsrera

(NoAnKee) ( HHHIHATEL (amMHnis)
Hara « » 20 roma

OJIOEPEHO
Y4e0H0-METOIHIECKHM COBETOM Y HMBEpCHTETA

ITpoTokon ot « » 20 romaNe
IIpencenartens

(MOAMHCE) (HHUIHATR, daMumHT)



