Muno6puayku Poccun

®enepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BbICIIIETO 00pa30BaHuUs
«OpeHOyprckuii rocy1apCcTBeHHbIN YHUBEPCHTET»

Kadenpa xumun

PABOYASA ITPOT'PAMMA
JIACLIUTUIMHBI

«b1./]].5.25 Xumuueckue 0CHO8bL OUOIOCUHLECKUX NPOYECCOBY

YpoBeHb BhIcIIEro 00pa3zoBaHus
BAKAJIABPUAT

Hanpasnenue noarotroBku
04.03.01 Xumus

(KOZ[ 1 HAUMCHOBAHUE HaIIPaBJICHUS HOZ[FOTOBKI/I)

Hepmexumus

(HaMeHOBaHHe HaIPaBJIEHHOCTH (IPOodIIIT) 00pa30BaTENILHOM POTPaMMBI)

Kanuduxarus
baxanaep

®opma 00yueHust
Qunasn

I'oxg HabGopa 2022

1939232



PaGouas nporpamma aucuuruinibel «b51./1.5.25 Xumuueckue ocnosvbr 0UON02UHECKUX NPOYECCOBN
paccMOTpeHa M yTBEpIK/AeHa Ha 3ace/laHun Kapeapbl

Kadeapa xumuu

HAUMEHOGAHUE Kagheopsl

npotokosn Ne S or" 17 " ausapst 2022r.

3aBeaytolmii kadeapoi g %
Kadeapa xumuu & E.B. CanpHuKOBa
HAUMEHOGAHIE KAGheops! noonuCcyL pacuighposka noonucn

Henoanumenu: “ -

Cr. npernoiaBarteib ﬁM] O.I1. Kymnapepa
QONACHOCHTb 4](/Jll'(t'b [I(IC'IIIII(/)/)UEI\'L'I noonucu

Jlouent %‘L C.A. Ilewkos
Q0NIICHOC b (/ noonucey pacuupposka noonucu

COI'JIACOBAHO:

[peacenarenb METOAMUECKONW KOMHUCCHH MO Han;% NOArOTOBKH
04.03.01 Xumus S E.B. CanbHuKOBa

KOO HAuMeHoGanue JUYHAs NOONUCY pacuughposka noonuciu

3aBeyIoLni OTACIOM KOMILIE %uaylmoﬁ 6ubnuroreku
H.H. buranuesa

UYHAH M'Hy pacuupposka noonucu

VY NOMHOMOUYEHHBIH N0 KauecTBy vabteta XbO
= A.H. CuseHLioB
anunast Mw‘b’ pacuughposxa noonucu

Ne perucrpaiinn

© Kyuunapesa O.I1.. »
© IMewkos C.A., 2022
©0ry, 2022




1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

[IpenonaBanne Kypca «XHUMHYECKHE OCHOBBI OMOJIOTHYECKHX MPOIIECCOB» CTABUT CBOCH HLEJIbIO
JaTh 3HAHUS O XMMHUYECKOM COCTaBE HUBBIX OPraHU3MOB M XMMHUYECKHX IMPOIIeccax, MPOTEKAIOIUX B HUX;
MOJYYUTh U cHOPMUPOBATH HEOOXOTUMBIE TEOPETUUECKUE U IPAKTUYECKUE 3HAHUS O TIOHUMAaHUU €IHMHCTBA
MeTabOIMUECKUX IMPOIIECCOB B II€JIOM OpPraHM3ME HAa OCHOBE 3HAHUN O XMMHYECKOM CTPOCHUHU >KUBBIX
OpPraHU3MOB U (PHU3UKO-XMMHUYECKHX IPOIECcCcax, OOECHEeUMBAIOMIUX WX KHU3IHEIEATCIbHOCTh;  OCBOUTH
CUCTeMY 3HAaHUU O (yHIAMEHTAJIBHBIX IMOJIOKEHUSIX U COBPEMEHHBIX JOCTHKEHHSIX B M3YyUYEHUH POJIU U
MexaHu3Ma (yHKIIMOHUPOBAHUS HYKJIEMHOBBIX KUCJIOT U OCJIKOB; MO3HAKOMHUTh C XUMHUYECKHMH OCHOBAMHU
OMOJIOTrMYECKHUX MPOLECCOB M BAKHEUIIUMU MPHUHIIMIIAMUA MOJIEKYJISIPHOU JIOTUKU KUBOTO; C(HOPMUPOBATH
LIEJIOCTHOE TPEACTABIEHUE O Ipolleccax M SBICHUSX, NMPOUCXOIALIUMX B HEKHMBOM W KUBOM NpUPOJE,
MMOHMMaHUE BO3MOKHOCTH COBPEMEHHBIX HAYUYHBIX METOJOB IO3HAHUS NMPUPOILl U OBIAJCHUE MU Ha
yYpOBHE, HEOOXOAMMOM JJIsl pEIICHHs 3aay, UMEIOIINX €CTECTBEHHOHAYYHOE COJICPKAHUE U BO3SHUKAIOIINX
MIPH BBITIOJIHEHUU MPOPECCUOHANBHBIX (PYHKIINH.

3apaun JIACLIUTIIMHBI 3aKJIH0YA0TCA B:
- (GopMUPOBAHUU CHUCTEMBl 3HAHMW WU YMEHHH IO CTAaTUYECKOW, TUHAMHYECKOH U (YHKUIMOHAIBHOM
OMOXVMHH, OCHOBaHHOM Ha COBPEMEHHOM (buznIecKoit KapTHHE MHDA;

- obecrieyeHue yCcaoBUH JUIs aKTUBHU3ALMU [103HABATEIbHOMN AEATENbHOCTU CTYICHTOB, IOJYyYeHUE HAaBbIKOB
U OIbITa BBINOJIHEHUS MCCIEAOBAaTENbCKUX pabOT W pelleHus 3ajad MPUKIAJHOTO XapakTepa,;
- (opmupoBaHue NpohEeCCHOHATBHBIX M CIEUUAIBHBIX KOMIIETEHIMH B XO/A€ ayAWTOPHBIX 3aHATHH U
CaMOCTOSITEIIbHOM paboThI CTYJICHTOB.
- chopMuUpoBaTh y CTYAEHTOB OIpPENEIECHHYI0 CyMMYy 3HaHMH @10 H3y4aeMOH JUCLUILIUHE,
COBEpIICHCTBOBATh HABBIKM PAOOTHI B XUMHYECKOM JIaOOpaTopuM, HAy4YUTb HPUMEHSTHh IOJyYEHHBIE
TEOPETUYECKHE 3HAHMS O CIOXKHBIX OMOJIOTMYECKUX BEIIECTBAX HAa IPAKTUYECKUX M Ja0OpaTOpHBIX
3aHATUAX2 MecTo JUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/bHONH POrpaMMbl

Jucnunnuna oTHOcUTes K 6a30Boit yactu 6soka [l «Aucuurnauael (MOLy N )»

[IpepexBusutel qucuurunel: 51./[.5.17 Ananumuueckas xumusa, b1./{.b.18 Opeanuueckas xumus,
b1.]]1.5.22 Monexynsapuas buonocus

[ToctpexBuzutel aucuuruiunbl: b1./].B.1 Toxcuxonocuueckaa xumus, b2.11.B.I1.2 [Ipeoouniomnas
npakmuxa

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs 110 JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HANIpaBieH Ha (POPMHUPOBAHHUE CIAEAYIOLIUX PE3YIHTATOB 00yUEHUS

Kox u naumenosanue
WHJIUKATOpa JOCTHXKEHUS
KOMIIETEHIINU

[Tnanupyembie pe3ybTaThl 00yYeHHS O
JUCLUIUITMHE, XapaKTePU3YIOLIHUE ITAIIbI
(bhopMHUPOBAHMS KOMTIETEHITUN

Kon u HaumeHnoBanue
bopMHUpyEMBIX KOMITETCHITHI

OIIK-1 Cnocoben
aHAIM3UPOBATh U
MHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,
HaOI0ACHUH U U3MEpEeHu i

OIIK-1-B-1
CucremaTu3upyeT u
AHATU3UPYET PE3yIbTATHI
XUMHUYECKUX
AKCIIEPUMEHTOB,
HaOI0ICHUH, N3MEPEHNH, a
TaK)Ke pe3yJIbTaThl pacYeTOB
CBOWCTB BENIECTB U
MaTepUasoB

3HaTh:

- crIocoOBI CUCTEMAaTH3AIMH U aHATH3a
Pe3yJIbTATOB XUMHUECKUX IKCIIEPUMEHTOB -
TEOPETUYECCKHE OCHOBBI TPAJUIIMNOHHBIX H
HOBBIX Pa3/1eJI0B XUMHUHU

YMmern:

- CUCTEMaTH3UPOBaTh U aHAJIU3UPOBATH
TIOJTyYCHHBIE JTAHHBIE B XOZI€ SKCIIEPUMEHTa
- HHTEPIPETUPOBATh U 0000IIATH
pe3yIabTaThl SKCIIEPUMEHTATBHBIX U
pacyeTHO-TEOPETUYECKHX paboT




Kox u Haumenosanme
WHIUKATOPa JOCTHIKEHUS
KOMITETEHIIN U

Kon n HaumeHoBanue
(bopMUPYEMBIX KOMIIETSHITHIA

[Tnarupyemblie pe3ynabTaThl 00yUeHUs 110
TMCIUTUTAHE, XapaKTEPU3YIOIIHE dTAITbI
(GhopMUPOBaHUS KOMITETSHITHIA

XMMHUYECKOW HAMPaBIECHHOCTH
Baaners:

- CIIOCOOHOCTHIO CUCTEMATU3UPOBATH U
aHAIM3UPOBATH PE3YJIbTATHl XUMHUUECKUX
AKCIIEPUMEHTOB, HaOIIOICHUH, N3MEPEHU,
a TaK»Xe pe3yJIbTaThl PACUETOB CBOMCTB
BEILIECTB U MAaTEPHAJIOB - CIIOCOOHOCTHIO
MPaBUIILHO UHTEPIIPETUPOBATH PE3YJIHTATHI
COOCTBEHHBIX IKCIICPUMEHTOB

OIIK-2-B-1 Paboraer ¢
XUMHYECKHMH BEIIECTBAMH C
cOOII0ICHMEM HOPM TEXHUKH
0e30macHOCTH

OIIK-2 CnocobeH mpoBOAMTE C
COOITIOJICHEM HOPM TEXHUKHU
0€30IMaCHOCTH XUMUYECKHUI
HKCIEPUMEHT, BKJIFOYAs
CHHTE3, aHAJIN3, U3YUCHUE
CTPYKTYPBI M CBOMCTB BEILECTB
¥ MaTepHajoB, UCCIICIOBAHNE
MPOIIECCOB C UX Y4aCTHEM

3HaTh:

MpaBUJia TEXHUKH 0€30MacHOCTH MpHU
paboTe ¢ XUMUYECKHMH BEIECTBAMU;
BO3MO>XHOCTH M OIPaHUYCHUS IPUMEHEHHUS

(U3HYECKUX METO/I0B UCCIICIOBAHMS
XUMHUYECKUX 0OBEKTOB
YMmern!

OCYIIECTBIISITH UCCIIEIOBAHUSI BEILIECTB TI0
npeIaraeMou Ui pa3padoTaHHOM
METOJIMKaM; COOII01asi HOPMBbI TEXHUKH
0€30MacHOCTH C UCIIOJIb30BAHUEM
COBPEMEHHOT0 000pyI0BaHUS
Baajaers:

HABBIKAMU MPOBEACHUSI XUMHUYECKOTO
AKCIIEPUMEHTA C UCIIOIb30BAHUEM
COBPEMEHHOT0 000pyI0BaHUs, COOM01as
HOPMbI TEXHUKHU 0€3011aCHOCTHU

4 CTpyKTYpa U CcO/lepKaHHue TUCHUIINHBI

4.1 CTpyKTypa THCHUIJIMHBI

OO61mas TpyA0eMKOCTh AUCHUTIINHBI cocTaBiseT 10 3aueTHbix eaunuil (360 akaleMUYeCKUX 4acoB).

TpynoeMKoCTb,
Bun paboTs aKaJIEMHUYECKHUX YacOB
7 cemectp 8 cemecTp BCETro

Oo0uias Tpy10€MKOCTh 216 144 360
KonrakTHasi padora: 154,25 120,25 2745
Jlexuuu (JI) 52 52
[Tpaktuyeckue 3anstus (I13) 48 48
JlaGopatopusbie pabotsl (JIP) 102 72 174
[TpomesxyTouHas arrectanus (3a4eT, YK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 61,75 23,75 85,5

- camono02omoska (npopabomia u nosmopenue
JIEKYUOHHO20 MAMeEPUANA U MAmepuaia y4eoHuKo8 u y4eonvlx
nocoobuii;

- N0020MOBKA K 1aO0PAMOPHBIM 3AHAMUAM,

- H0020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- N0020MOBKA K PYOEHCHOMY KOHMPOIO U 3a4eman.
Bua uToroBoro KOHTpoJIA (3a4er, IK3aMeH, 3ayer aug. 3au4.
auddepeHpoBaHHbIN 3a4€T)




Paznensl nuCUIIIMHBL, U3y4aeMble B 7 ceMecTpe

KomauuecTBo yacoB
Ne HaumenoBanwue pa3aenon ay/TOpHAA BHEAy/I.
paznena BCETO abota
T 113 | Jip paborta
1 Baenenue 16 2 - 6 8
2 BenxoBble BenecTBa 46 14 - 24 8
3 HyxiienHOBbIE KHCIIOTHI 24 8 - 8 8
4 VrieBoasl 34 8 - 18 8
5 Jlunu et 32 8 - 16 8
6 Buramunst 28 4 - 16 8
7 I"opMOHBI 12 4 - - 8
8 MuHepasbHbIe BEIIECTBA 22 4 12 6
Hroro: 216 52 102 62
Pazensl qucHUIUIMHBL, U3y4aeMble B 8§ cemecTpe
KonnuecTBo yacos
Ne HaumeHoBanue pa3zeiion ay TOpHaA BHEay/l.
pasjena BCETO abora
7113 | 1P pabora
9 DepMEHTBI 30 8 | 18 4
10 OCHOBBI OMOXMMUYECKOH TEPMOAMHAMUKH H 20 8 8 4
OMOHEPIETUKH
11 VrieBoaHbINH 00MEH 28 10 | 12 6
12 OOMeH O€eNIKOB 22 6 | 12 4
13 OOMeH JTUITHI0B 20 6 12 2
14 OOMeH HYKJIEMHOBBIX KHCIIOT 20 6 | 12 2
15 CBs13b OOMEHHBIX MPOIECCOB 6 4 - 2
Hroro: 144 48 | 72 24
Bcero: 360 52 | 48 | 174 86

4.2 ConeprxaHue pa3nejioB TUCHUILIUHBI

Ne 1 Beenenue

[Ipenver u 3amgaun  Kypca «XUMHYECKHE OCHOBBI OHOJOTHMYECKHX MpoleccoBy. Hctopudueckuii
ouepK. 3HaUCHHE OMOXUMUU ISl MUKpOOHoorun u OnotexHonoruu. [Ipeacrasnenns 00 oOMeHe BEIIECTB U
SHEPTUM B OpraHu3Me. XMMHUUYECKUM COCTaB XKUBBIX OPraHU3MOB. CTpOEHHUE KIETKH.

Ne 2 BesqikoBble BelecTBa

AMHMHOKHUCIOTB — KJIacCUu(UKalMsi, CBONCTBA; MENTHIbI, OWOJOTHYECKas poJib. BuIbl CBs3eH,
cTabunm3upyomux OenkoByro  Monekyny. CrpoeHue Oenka, wuepapXus pazIUYHBIX  YpPOBHEH,
XapaKTEPUCTHKA OTACIBbHBIX CTPYKTyp. CBolictBa OenkoB. Knaccuduxarus OenkoB, XapaKTepUCTHUKA
OTJENBHBIX KJIaCCOB. METO/IbI BBIZICNIEHUST OETTKOB.

Ne 3 HykJ/iemHOBBIE€ KHCJIOTHI

OO0mmas xapakTepucTHUKa HYKJIEHMHOBBIX KUCIOT. Hykieotunpl u Hykieo3uasl. Ux Ouonormueckas
poas. JIHK. CocraB, cTpykTypHble KOMIOHEHTHl. @usuko-xumuueckue cpoiictBa JIHK. Ilpasuia
Yapradpda. CrpykrypHas opranuzauus moiekyn HykiaenHoBbiX kuciot (I, I, III-crpyxtypsr). Ilpunnun
kommiiementapuoctu. PHK. Cocras, ctpoenue, ctpyktypHble komnoHeHTsl. Bunst PHK (u- PHK, p- PHK,
1- PHK).



Ne 4 YraeBoasl

Knaccudukanms, HomeHknaTypa. MoHocaxapusl. ['eHeTHYECKUA psiJi MOHOCAXapu0B, W30MEpHs
MOHOCaxapuJoB. XHUMHUYECKHE CBOWCTBA MPOCTBHIX caxapoB. Peaknuu OKUCIEHUS M BOCCTAHOBJICHHUS.
[Tonuonel, amuHOCaxapa, JAe30KcHcaxapa, TIIHKO3uAbl. Jlucaxapuapl, ©X OHOJOTHYecKas pOJb.
[Monmucaxapuapl. OCOOCHHOCTH CTPOCHHSI OTIENBHBIX MPEACTaBUTENCH. bruoiornueckas poib yrieBOJOB U
UX pOJIb B OpraHU3allH KUBOM MaTEepHH.

Ne 5 JIununapl

buonornueckas ponp munuaoB. Kiaccudpukanus mumuaoB. JKupsl, UX cTpoeHue, cBoicTBa. JKupHo-
KHCIIOTHBIN cocTaB nununoB. KauecTBeHHble moKkazareau sxupoB. Doconunuisl, CTpoeHHE, CBOWCTBA, yya-
cTre B mocTpoeHuu Omonorndeckux memOpan. Cohunromunuasl. LlepeOdposuasl. Bocku. [ukimmnueckue mu-
U JIBIL.

Ne 6 ButamuHbI

3HaueHWe BUTAMHMHOB U1 OpraHu3ma. ABUTaMHHO3bL. BopopacTBOpHMBIE M KUPOPACTBOPUMBIE
BuTaMuHbl. CyTOuHasi MOTPeOHOCTh 4YeNOBeKa B pa3iudHbIX BuTamMuHax. CojaepkaHWe BHTAMHUHOB B
MPOYKTAX MUTAHUS.

Ne 7 I'opmoHbI
XuMuyeckasi Ipupoa U pU3n0J0ruyeckasi pojib TOPMOHOB. DHIOKPUHHBIE JK€J1€3bl U TOPMOHBI, BbI-

pa6aTBIBaCMBIe B HHX. I/Iepapxnﬂ TOPMOHOB. MexaHu3m ﬂeﬁCTBHH CTCPOHUIHBIX W IICIITUAHBIX TOPMOHOB.

Ne8 MunepaJjibHbI€ BellleCTBA

MI/IHepaJ'II)HI)IG BCUICCTBA, X 3HAUYCHUC IJIA HOIIIICp)KaHI/Iﬂ OCMOTHYECKOI'O OaBJICHUA, IIOCTOSAHCTBA
peakuuu cpeapl. MuHepanbHble BEIIECTBA KaKk MHTUOUTOPHI M aKTUBATOPHI (PepMEHTOB. Perysius BogHO-
COJICBOr0 OOMEHa.

Ne 9 @epmeHTBI

®epmeHTbl. OCOOEHHOCTH CTPOEHMS MPOCTHIX U CIOXKHBIX (epMeHTOB. Kodakropsl ¢pepmeHTOoB.
Ponp BuTaMMHOB M MeTa/UIOB. AKTUBHBIM UM a/VIOCTEPUYECKUIl LEHTpPbl. ODHEprusi aKTUBALUU MU
sHepreTuueckuil OGaprep (pepMeHTAaTHBHBIX U He(pepMEHTATUBHBIX peakuuid. Teopus QepmMeHTATHMBHOIO
kartanu3a. KuHeTnka ¢epMEeHTAaTUBHBIX peakiuil. YpaBHeHue Muxasnuca-MeHTeH, BBIBOJ, aHAJIM3.
3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX MPOIIECCOB B KJIETKE OT pa3M4HbIX (akTopoB. CrneruduyHoCcTb
¢depmentoB.  Jlokanuszamus ¢epmeHToB B KieTke. Kiaccuduxamus u HOMeHKIatypa (epMEHTOB.
XapakTepuCTUKa OTIENbHBIX KiaccoB. MHxeHepHas sH3uMojorus. MMMoOunu3oBaHHBIE (DEPMEHTHI.
buonoruueckoe 3HaueHue ¢epmeHToB. l[IpumeHeHHe (QEpMEHTOB M HX HHTUOUTOPOB B MEIUIIMHE U
IIPOMBIIITICHHOCTH.

Nel10 OcHoBbI OMOXMMHMYECKOI TEPMOAMHAMMKHU U OHOIHEPTreTHKH

Knerka — otkpsiTas cucrema. OCHOBHBIE TEPMOJANHAMHYECKUE QYHKIIMHU - BHYTPEHHSS SHEPTHs, SH-
TaNbIUs, SHTPOMNHUs, cBOOOIHAS sHeprus. OO1as XxapakTepuCTUKa Makposprudeckux coenquHeHnid. AT —
CTPOEHHUE, BBIXOJ IHEPTUU MPHU TUAPOIU3E MAKpOIPrudeckux cBs3ed. Yuactue ATP B mepemaue xummue-
ckoii sHepruu. Baxuelmme makpospru — 1,3-/1OT'K, OEII, kpeatundocdat, apruanadocdar. Peakiuu co-
TIPSDKEHHUSL.

CoBpeMeHHbIE MpeJICTaBIEHUs O Mpolieccax Ouosornyeckoro okucienus. CyocTpaTHOE U OKUCIH-
TenbHOe dochoprirpoBanue. JpixatenbHas nens. CucremMa TpaHCIOpTa AJIEKTPOHOB. buonornyeckoe 3Ha-
YeHUE CTYNEeHYaToro TPaHCIOpTa JIEKTPOHOB OT cyOcTpaTa k kucinopoxy. HAJI- u ®AJI-3aBucumsle je-
ruaporeHasbl. YouxuHoH. [{utoxpomsr. XKenezocepusie 6enku. Oxucnutenbroe GochoprinpoBaHue B JIbI-
XaTeJbHOM 11enH, MEeXaHU3M CONpPsLKEHUs OKUCIeHus U pochopunrpoBanus. ATD-a3HbII KOMIUIEKC.

Nell YraeBoanblii 00MeH

AHa’poOHBIN pacmaj, yriaeBoaoB. [nmmkonus u riaukoreHonus. [lytu ux perynanuu. DHEpreTHKa
aHa’POOHOTO MYyTH pacmaja yriieBoJ0B. bpokeHne — BUIbI, SHEpTreTUKa OpokeHusl. CBsI3b MPOIIECCOB TIIH-
Koiu3a U OpokeHHs. OKHCIUTENbHOE IeKapOOKCHIMPOBAHHE MUPOBHHOTPAIHON KuCIOTHL. KodakTopbl
MUPYBAaTAETUAPOreHassl U ux poib. [lenTo3odochaTHblil MyTh OKUCIIEHUS TIIIOKO3bl. DHEpPreTuka u Ouoo-

6



ruyeckas posib MHTEPMEIUATOB NEHTO3HOTO MUKIA. LMK TpUKapOOHOBBIX KUCIIOT €ro peryJysius U 3Haue-
Hue. [ mokoHeorenes, ero 3HadeHue. | mnokcunaTHeid UK. POTOCHHTE3 — 00IIast XapKTEPUCTHKA, XIOPO-
(buITBI, MEXaHU3MBI CBETOBOM M TeMHOBOM ctanuid. C4 — myTh OTOCHHTE3A.

Nel2 O6meH OenkoB

[lepeBapuBaHue OCIKOB W BCAChIBAaHHME MPOJAYKTOB HMX pPaclaja B JKEIYJOYHO-KUIICYHOM TPAaKTe.
[Tporeomutuyeckue GpepMeHTbl. DepMEHTATUBHBIN THIPOIN3 OCNKOB. Jle3aMUHUpOBAaHUE U JCKapOOKCH-
JUPOBaHUE aMUHOKHCIIOT. X Ononornueckoe 3HaueHue. bruorenneie amuHbl. [Tyt 00e3BpeKUBaHUS aMMU-
aka. bBuocuHTe3 MOYEBHHBI, €T0 3HAYCHUE. AMUJIBI M UX PU3NOJIOTHYECKOe 3HaYeHue. [yt ycBoeHuUs azoTa.
Peakuu npsiMoro aMHMHUPOBaHUS W TiepeaMuHUpoBaHus. CHHTE3 3aMEHHMBIX U HE3aMEHHUMBIX aMUHOKHC-
JIOT.

Nel3 O6MeH JunuaoB

[lepeBapuBaHue M BcachblBaHHE JIUIMIOB B KEIyJOYHO-KUIIEYHOM TpakTe. OKHUCIEHUE XUPHBIX
KHUCHOT (P-okucienue). JHepreTuka [} -OKUCICHUS KUPHBIX KUCIOT. CHHTE3 KHUPHBIX KUCIOT. Poib KO3H-
3uMa A, KapHUTHHA U aluinepeHocsaniero 6eiaka. OOMeH clIoKHBIX TUnuaoB. CHHTE3 U pacnaj TpUIJIMLE-

pHUIIOB.

Nel4. O0MeH HYKJIEMHOBBIX KHCJIOT
CuHTEe3 NypHHOBBIX M IUPHUMHUIMHOBBIX HYKJIEOTHIOB. Pacnan mypuHOBBIX HykieoTnaoB. Pacman
MUPUMUIMHOBBIX HYKJICOTH/IOB

Ne 15 CBs3bp 00MEHHBIX NPOLECCOB.
Csa3p Mexay oOMeHOM O€lKOB, YIVIEBOAOB M JUNKMA0B. OOMEH BELIECTB KaK €IMHas CUCTEMa
MPOLIECCOB.

4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix paboT Kozr-s0
paszena 9acoB
1 2 KauecTBeHHBIE PEAKIIMM HA AaMUHOKHUCIIOTBI 6
2 2 Peakunn HeoOpaTUMOro ocaKAeHHsI OenKa 6
3 2 Bolenenue v aHaiau3 pa3inyHbIX popM Oernka 6
4 12 [TepeBapuBaHue Oenka MaHKPEATHHOM 6
B 14 ['maponn3 HyKIEMHOBBIX KHCIOT 6
6 4 Brigenenne riimkoreta U3 neueHu 6
7 4 Ornpezenenne cofep>Kanmsi Kpaxmasa 6
8 4 Onpenenenne coiep:KaHus caxapossl 6
9 5 [TosrydeHre KPUCTAIIIOB XOJIECTepUHA 6
10 5 OnpeneneHne KauyecTBa KUpa 110 OCHOBHBIM ITOKAa3aTEIsIM. 6
11 6 KauecTBeHHBIE peaklIMi HA BUTAMUHBI 4
12 6 KonnyecTtBeHHOE onpeiesieHne aCKOPOMHOBOM KUCIOTHI 6
13 9 BiusiHue TemnepaTypsl Ha aKTUBHOCTb aMUJIA3bI CIIFOHBI 6
14 9 Bimmstnue pH cpeapl Ha aKTMBHOCTh AMHJIA3BI CIIFOHBI 6
15 9 BnusiHue akTHBATOPOB M HHTMOUTOPOB Ha aKTUBHOCTH (DEPMEHTOB. 6
CrneuunduyHocth (hepMEHTOB.
16 11 Omnpenenenne cOpaxMBarOIIeH CIOCOOHOCTH APOXIKEH 6
17 11 OO6pa3zoBanue Kpaxmaa B npoiiecce (hOTOCHHTE3a 6
18 3amura 1a00paTopHbIX paboT 34
19 Pemenue 3a1a4y no Temam Kypca 38
Hroro: 174




4.4 IlpakTU4eckne 3aHATHSA (CEMUHAPHI)

No Kon-
Ne 3ansTus Tema BO
paszzuena HACOB

1 1 Vicropus pa3BUTHS U CTAHOBJICHHS OMOXHMUHU. 2

2 2 MeTopl SKCTparupoBaHus U PpaKIMOHUPOBAHKS Oeka U3 2
O6uonornyeckoro marepuaia. OCHOBHbIC PUHIIUITBI U METO/IbI
pasjiesicHust OEJIKOB.

3 2 [TpumeHeHne MeTO/1a N303JIEKTPUIECKOTO (POKYCHPOBAHUS B 2
OMOXMMHYECKOM aHAJIN3E

4 2 [Tpumenenne merona BXXX (Bbicoko kuakocTHas xpomarorpadusi) B 2
OMOXMMHUYECKOM aHAJIH3E.

5 2 OU3NKO-XUMHUYECKUE CBOMCTBA OeNKOB. OCHOBHBIE MPUHITUTIBI 2
BBIJICJICHUS] K OUYUCTKH OCIIKOB.

6 2 [Tpunun Meroaa reiab-GuabTpaIy, €ro MPaKTHIECKOE MPUMEHEHHUE B 2
OMOXMMHUYECKUX UCCIICIOBAHUSIX.

7 2 Merton apduHHON XpomaTorpaduu, ero MPakKTUIECKOe IPUMEHEHUE B 2
OMOXMMHUYECKUX UCCICIOBAHUSIX.

8 2 MeToa HOHHO-0OMEHHOI XpoMaTorpaduu, ero MpakTHIeCKoe 2
IpPUMEHEHHE B OMOXUMHUECKUX UCCIIETOBAHMSIX.

9 3 OU3NKO-XUMUYECKUE CBOMCTBA HYKIEUMHOBBIX KUCIOT. OCHOBHBIE 2
NPUHIMIGI BBIACICHHUS U OYMCTKHA HYKJICHHOBBIX KHCIIOT.

10 3 MeTobl onpesienienne HyKJIeoTHIHOM nocnenoarensuoctu JJHK 2
(CEeKBEHUPOBAHUE).

11 4 BakHeiime npupo IHbIe MOJMCaxapybl. 2

12 4 Buapl n3omMepun MOHOCaXapuI0B. 2

13 4 Metoapl ccaea0BaHMs YTIEBOIOB. 2

14 5 Xonecrepun. Pacipoctpanenue u ¢pynkiun. Karabonusm u 6uocuHTe3 2
xosecrepuHa. TpaHCIOPT XOJIecTeprHa.

15 5 CBs3b OKMCJICHUS KUPHBIX KUCJIOT C IUTPATHBIM ITUKJIOM. 2

17 ) Crtpoenue 6momeMOpaH. benku v munuasl MeMOpaH: CTpYKTypHas U 2
(GYHKIMOHATIbHASL HEOJHOPOAHOCTh. CBOMCTBA U (PYHKIIMU MEMOpaH.

18 9 YpoBHU perynsiiui pepMEeHTaTHBHON aKTHBHOCTH. 2

19 9 3HavyeHue 3H3UMouioruu. bruonornyeckas posib (pepMEHTOB. 2
[IpakTHdeckoe mpuMeHeHue PepMEeHTOB.

20 9 Mertobl uccienoBanusi pepMeHToB. MeTObl OYMCTKU U BBLICICHHUS. 2

21 9 HMmmo6unn3oBaHHble (PEPMEHTHI. 2

22 6 ButaMuHbI B 3aIIMTHO-NIPUCIIOCOOUTEIBHBIX PEAKIIUIX OPraHu3Ma. 2

23 7 ["opMoHasnbHas cucteMa — (YHKIIMU U COCTaB. 2

24 15 B3anMocBs3b 0OMEHHBIX ITPOIIECCOB OPTaHU3MeE. 2
Hroro: 48

5 Y4yeoHo-MeToanuecKoe odecneyeHne TUCIMUIIAHBI

5.1 OcHoBHas 1uTEpaTypa

1 JIumwutpues, A. . buoxumus [DnexTpoHHsIi pecypce] : YueOnoe nocodue / A. JI. Jumutpues,
E. I. AMOpocseBa. - M. : 3narenbcko-Toprosast kopnopanus «/Jlamkos u K°», 2012. - 168 c. —

ISBN 978-5-394-01790-2. Kox moctyma http://znanium.com/catalog.php?bookinfo=415230

2 IampaeB A.B. buoxumus: yaeOHoe nmocobue [3nexTponHsIii pecypc] /Illampaes A.B. — OI'Y, 2014
Kon nocryma http://biblioclub.ru/index.php?page=book&id=270262
3 bBapemuesa, E. C. Teopetnueckue ocHoBbI Onoxumuu [ Tekct] : yueb. mocobue / E. C. bapsliesa,
O. B. bapanoga, T. B. 'am0Oypr; M-Bo oOpa3zoBanus u Hayku Poc. @denepamnuu, Oenep. roc. OrKeT.
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http://biblioclub.ru/index.php?page=book&id=270262

o0OpazoBar. yupexaeHue BhIcIlL mpod. oopazoBanus "OpeHoOypr. roc. yH-T". - M. : OO0 "TuPy", 2012.
- 361 c. : un. - bubmumorp.: c. 358-360. - ISBN 978-5-93883-208-4

5.2 lonmosiHUTEIbHAS JIUTEPATYPaA

1. Komog, B. I1. buoxumus : yue6. nis By3oB / B.I1. Komos, B.H. IlIsenoBa.- 3-e u3n., crep. - M. :
Hpoda, 2006, 2008. - 640 c.

2. Kazakos, E. /1. buoxumus 3epHa u xinebonpoaykroB [Tekcr]: yued. mocobue st By3os / E. J1.
Kazakos, I'. I1. Kapnwiienko.- 3-e uza., nepepad. u gom. - CI16. : TUOP/, 2005. - 512 ¢ - ISBN 5-901065-
82-4.

5.3 Ilepuoguueckue U3IaHUA

1. brnoxumus , 2014, 2015, 2016 r.1.
2. XXypnaun 3BosonimoHHON 6noxumuu 1 pusuosoruu 2015, 2016 r.r
3. Ilpuknannas Ouoxumus u mukpoduomnorus 2014, 2015 r.r.

5.4 UnTepHeT-pecypcsl

1. http://biochem.nichost.ru/

2. http://www.mol.bio.msu.ru/

3. http://www.uchportal.ru/load/63-1-0-2605. TIporpamma. BuptyasnbHas Xumudeckas 1abopaTopusi.

4. SCOPUS [DnexrponHblii pecypc] : pedepatuBHas 6a3a manHbIX / komnanus Elsevier. — Pexxum
noctyma: https://www.scopus.com/, B tokansHoi cetu OI'Y. 7

5. http://www.biblioclub.ru - caiit DBC «YHuBepcuterckas oubimoreka onliney;

6. http://e.lanbook.com/ - caiit DBC ««Jlaub»»;

7. http://rucont.ru/ - caiit 9bC «PYKOHT»;

8. http://znanium.com/ - caiit 9BC «ZNANIUM.COM»;

9. http://www.edu.ru/ ®enepanbubiii noptan «Poccuiickoe 06pazoBaHue

5.5 TIporpammHoe obGecneuyeHue, npodeccuoHaIbHble 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH()OPMAIMOHHBIX TEXHOJIOTHI

1. Onepanmonnas cuctema Microsoft Windows (B pamkax numensnonHoro cornamenus OVS-ES
obecrieyeH Bech KOMITbIOTEpHBIN napk OI'Y).

2. ITaket HacronmpHbIx mpuioxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access). (B pamkax nuiensnonHoro cornamreHus OVS-ES obecrieueH Bech KOMIBIOTEPHBIH TapK
OI'Y) i NOArOTOBKM TEKCTOBBIX JOKYMEHTOB, OOpPaOOTKM 3KCIEPUMEHTAJIBHBIX pE3YyJIbTaTOB MU
J€MOHCTpALUU Mpe3eHTalNH.

3. Springer [DnexkTpoHHBIN pecypc]| : 0a3a MaHHBIX HAYYHBIX KHUT, XYpPHAJOB, CIPaBOYHBIX
matepuanoB / kommanus Springer Customer Service Center GmbH . — Pexum pocryma:
https://link.springer.com/, B tokansHo# cetu OI'Y.

4. Koncynbrantllntoc [D1eKTpOHHBINH pecypc]: 3JIeKTpOHHOE NEpUOIUYECKOe M3/1aHUE CIpaBOYHAs
npaBoBas cucrema. / Paspaborunk 3A0O «Koucynpraut [Tnrocy, [1992-2019]. — Pesxxum gocTyma K cucreme
B cetu OI'Y st ycranoBku cuctembl: \\fileserverI\lCONSULT\cons.exe

5. BecratHoe cpeacTBo mpocmoTtpa daitmos PDF - Adobe Reader;

6. ApxuBarop — WIinRAR,;

7. CBOOOAHBIN (aiiIoBbIi apxuBarop - 7-Zip.

8. ABTOMaTuM3MpOBaHHas WHTEpaKTHUBHas cucremMa cereBoro TtectupoBanus - AMCCT
(3apeructpupoana B POCIIATEHT, CBuuerenscTBO 0 rocylapCTBEHHOW pErucTpaniyl nporpamMMmbl JUIs
3BM Ne2011610456, npaBoobnanarens — OpeHOYyprckuil rocy1apcTBEHHBINH YHUBEPCUTET), PEXKUM JI0CTyIa
- http://aist.osu.ru.



http://biochem.nichost.ru/
http://www.mol.bio.msu.ru/
http://aist.osu.ru/

6 MaTtepuajibHO-TEXHUYECKO€E o0ecnevyeHne JUCHUIIIMHBI

VY4eOHble ayIUTOpUU AJS MPOBEACHUS 3aHATUN JIEKIHOHHOIO THUIIA, CEMHUHAPCKOTO THIIA, IS
MPOBEJICHUSI TPYMIOBBIX W WHAMBUAYAIBHBIX KOHCYJbTAIlMH, TEKYIIEro KOHTPOJSI U MPOMEKYTOUHOMN
aTTecTaluu.

AyIuTOpHH OCHAIIEHBI KOMIUIEKTaMH YYCHHYECKOW MeOeN, TEXHUUECKUMH CpeACTBaMU 00yUueHHUs,
CITy>KalllUMU JJIs1 IpeJICTaBIeHUs yueOHOoM nHopManuu OOJIbIION ayJUTOPHH.

JlaGopaTopHble 3aHATHA M0 KypCy «XMMHUYECKHE OCHOBBI OMOJIOTHYECKUX MPOIIECCOBY» TMPOBOAATCS
B CIICLIMATIM3UPOBAHHBIX JIabopaTopusax Kadeapbl XUMUH, B KOTOPBIX UMEIOTCS MPUOOPHI U 000pyI0BaHUE
BBITSDKHOU 1mKad, poroxomopumerp KOK — 2MII, pedpakromerp, Buckozumerp OcTBanbia, TEPMOCTAT,
BOJSIHBbIC OaHU, MOJSIPUMETP, BECHl TEXHOXUMHUYECKUE, CYIINIbHBIN IKad, TEPMOMETPHI, XUMUYECKas 1abo-
paTopHas mocya, HeHTpudyra, IIUTKA JEKTPUIECKUE, HA00p HEOOXOAMMBIX PEAKTUBOB.

[Tomemenust 1jis caMOCTOSATENbHONH PabOThl 0OYYaIOIIMXCSl OCHAIICHBI KOMIBIOTEPHON TEXHUKOM,
noakiIoUeHHO K cetu "MHTepHeTr", M oOecmedeHWeM JOCTyna B JJICKTPOHHYH HWH(GOPMAIMOHHO-
oOpazoBarenbHyto cpeay OI'Y.
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