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1. CtpykTypa n o0masi Tpy10eMKOCTb M CHUIITTHHBI

OO6mas TpyA0€MKOCTh AUCITUIUTHHBI COCTABISAET 5 3a4eTHBIX eauHUIIBI (180 gacoB).

Ounas dhopma oOydeHust

3aounas hopma oOydeHHS

Kypc 2 -
Cemectp 4 -
Jlexun 34y -
[TpakTudeckue (CEMUHAPCKUE) 3aHITHS - -
JlaGopaTopHble 3aHATHUS 344 -
Koncynpranuu - -
Htoro aynuTopHbIX 3aHATUNA 68 u -
CamocrositenpHas padbora 854 -

Kypcogas pabora

dopMa KOHTPOJIA

JK3aMeH 27 -
3auer - -
OO0111E€ KOJIMYECTBO YaCOB 180 u -

2. lean ocBOEHUS AU CHUTIJINHBI

B cootBerctBun ¢ denepaibHBIM rocy1apcTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM IO
HarpasieHuio ToArotoBku 19.03.02 — IIpoayKTsl MUTaHUS U3 PACTUTENBLHOTO CBIPbst [Ipoduib:

"TexHomorus xyie0a, KOHAUTEPCKUX U MAKapOHHBIX U3CIIHUNA", YTBEPKICHHBIM MMPUKA30M
MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparum ot 12.03.2015 1., Ne211.

Heuabto ocBoeHus aucHUILIUHBL «bnoxumusy sBisercs (GOPMHUPOBAHHUE Yy CTYICHTOB

0a30BBIX 3HAHWI O CTPOCHHUU M CBOMCTBAX OCHOBHBIX OMOMOJIEKYJ, O MOJEKYJISPHBIX OCHOBaX
MIPOLIECCOB KU3ZHENEATENIbHOCTH, a TaKke u3ydeHHe (U3HOIOTHUYECKONH PpOJIM OTIENIbHBIX
BEIIECTB B XU3HU OPTraHU3MOB, MPOIIECCOB OMOCUHTE3a CIOXKHBIX OPTraHMYECKHUX BEIUIECTB U3
HEOPraHMYECKUX COCJAMHEHUHN, YYacTUW B XUMHUYECKMX U OHOJIOTMYECKHX Ipoleccax, B
MOCTPOCHUU KJIETOYHOTO BEIIECTBA, OCOOEHHOCTAX KATAMTUYECKOTO ACUCTBUS (EPMEHTOB U
peryJsiiiy UX aKTUBHOCTH.

3agayaMu OCBOCHUS JUCHUIUIMHBI «BUOXUMUS SBISIOTCS:

-M3y4eHHUe CTYJEeHTaMH XMMHUYECKOTO CTPOCHHUS M OCHOBHBIX (DYHKLHH OpraHMYeCKHX U
MUHEpaIbHBIX COETMHEHUH, BXOSAIIUX B COCTAB KUBBIX OPraHU3MOB;

- MOJYy4YEHUE TEOPETUYECKHX OCHOB 3HAHUM O MPEBPAILCHUIX, KOTOPBIM IOJBEPraroTCs
XMMHUYECKHE BEIIeCTBa B Ipolecce OOMEHa BEIIECTB; HM3YyYCHHE XHUMHUECKUX IPOIIECCOB,
JeKaluX B OCHOBE 0OMEHa BEIIEeCTB;

-3HaKOMCTBO C METOJIAMH MCCIIEJOBAaHUS XUMUYECKUX BEIIECTB, IPUHUMAIOIIUX Y4aCcTHE
B OMOXMMHYECKHX MPOIeCcCax.

3. Mecro aucuunauabl B crpykrype IIOOII

bnok 1, 6a3osas yacte b1.5.09

Kypc «buoxumusi» mpeaHasHaueH AJsl CTYJACHTOB-0aKaIaBpOB, BIEPBbIE 3HAKOMSIIUXCS C
OCHOBaMH XMMHH KHBOW MaTepuu. B cCOOTBETCTBUM ¢ yU€OHBIM TUTAHOM JTHCIUILIAHA

«buoxumusi» ocanBaercsa B 4 cemectpe. M3yueHune Kypca OCHOBBIBA€TCS HA 3HAHUSX,
MOJIYYCHHBIX TMPU HM3YUYCHHH TaKUX JTUCHUIUIMH Kak: «OCHOBBI OOIIEH W HEOPraHMYeCKOU
XUMUNY, «AHATATHYCCKAST XUMHUL», «Dusukay, «bHoIorus».



W3ydyeHne MaHHOW IUCHUIUIMHBI WMEET BaXXHOE 3HAYCHHE I  (OPMUPOBAHUS
byHIaMeHTalbHBIX M TPUKIAIHBIX 3HAHUKH B 00JIaCTH B3aMMOCBSI3M OpraHH3Ma C BHEIIHEH
Cpeloi, a Tak € IMPOLECCOB, MPOTEKAIOUIMX B XXUBOM OPraHM3ME U €ro 4acTsax (opraHax,
TKaHSX,  KieTkax). JlucuumimHa — sgBisSieTCS — MOPEIIECTBYIOMIEW Il JAUCUUIUIMH
npodeccnoHansHOro nukia: «OcHOBBI MeTabonmu3may, «[lumesas Mukpoduonorusy, «l[lumesas
xuMusy», «DU3NKO-XUMUYECKHE OCHOBBI MU O0IIME MPUHIMIBI NepepaboTKU PacTUTEIHLHOTO
CBIpBs», «TexHonorus xiaeda, KOHTUTEPCKUX U MAaKaPOHHBIX M3IENUi», « TeXHOIOTHsI XpaHeHUS
U niepepaboTKu 3epHa», « TeXHONOTrHs OpOIUIBHBIX TPOU3BOJICTB U BUHOIEIIHEY.

st ocBoeHust taHHOW yueOHo# aucturumHbl (Y ]) cTyneHT noimkeH
3HaTh:
-OCHOBHBIE KJIaCChl OPIraHUYECKUX COCAMHEHMUIA;
-TUITbI XUMHWYCCKUX CBH3€I>'I;
-CTPYKTYPY U (PYHKIIUH OMOJIOTUUECKHX TTOJTMMEPOB;
0a30BbIe MOHATHUS O TYMOPAJIBbHON PETYIALNHU B )KUBBIX CHCTEMAX;
OMOXMMHYECKYIO XapaKTEPUCTHKY OCHOBHBIX META0OJIMUYECKHUX MyTel B OPraHU3ME;
CTPOEHHE U CBOMCTBA ()EPMEHTOB;
CTpOEHHE U CBOMCTBA TOPMOHOB; - OOIIME METO/IbI KAUYECTBEHHOT'O M KOJIMYECTBEHHOTO aHAN3a.
Ymers:

1) CaMOCTOSITEIIbHO OTPEICTATh €N CBOETO OOYYCHHS, CTaBUTh U (POPMYITHUPOBATH
JJISL CG6$I HOBBIC 3aJa4n B yqe6e U [O3HaBaTeIbHOU ACATCIIbHOCTH, PAa3BHUBATb MOTUBLBI U
MHTEPECHI CBOEH MTO3HABATEIIBHON I€ATEIbHOCTH;

2) CaMOCTOATENIBHO IUIAHUPOBATh IIYTH JOCTWIXKEHMS LeJei, B TOM 4YHUCIE
aJbTEPHATHUBHBIC, OCO3HAHHO BHIOMpaATh HambOoJee 3PhEeKTUBHBIE CIIOCOOBI pelIeHUs YICOHBIX U
IIO3HABAaTCJIbHBIX 3aJa4,

3) OTIpENeNATh TOHATHS, CO3/JaBaTh OOOOIICHUS, YCTaHABIMBATh AHAJIOTHH,
KJIaccu(UIUpoBaTh, CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS W KPUTEPUU IS KIACCU(PUKAIHH,
yYCTaHaBIMBAaTh TNPUYUHHO-CIEACTBEHHBIE  CBSI3H, CTPOUTH JIOTUYECKOE  pacCyXKICHHE,
YMO3aKJIKOUCHUC (I/IHI[yKTI/IBHOG, ACAYKTUBHOC U 11O aHaJIOFI/II/I) n ACJIaTh BBIBOJBI,

4) COOTHOCUTH CBOU JIEHCTBUSL C IUIAHUPYEMBIMU pE3YylbTaTaMU, OCYIIECTBISThH
KOHTPOJIb cBOCH ACATCIIBHOCTH B IIPOLCCCC NOCTHIKCHUSA PpEe3yJibTaTa, OMNPCACIIATH CHOCO6BI
JIEHCTBUM B paMKaXxX IMPEUIOKEHHBIX YCIOBUM M TPEOOBaHUH, KOPPEKTHUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaLlUEH;

5) OIICHWBATh TNPABWJIBHOCTH  BBITIOJHEHUSI y4yeOHOW 3amayu, COOCTBEHHBIC
BO3MO>XHOCTH €€ PEILICHUS;
6) OpPraHW30BBIBaTh Y4EOHOE COTPYAHHUYECTBO M COBMECTHYIO [ESTEIBHOCTh C

YYUTENEM U CBEPCTHUKAMH; pabOTaTh HHAMBUAYAJIHHO U B TPYIIIE: HAXOAUTH O0IIee peleHHe 1
paspemats KOH(IMKTBHI HA OCHOBE COTJIACOBaHM MO3HMLUN U y4yeTa UHTEpecoB; (OPMYIHPOBATH,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE;

7 YCTaHaBIIMBATh CBSI3U MEXAY peaibHO HAOII0JaeMbIMU XUMUYECKUMHU SBJICHUSIMHU
U TIPOIIECCAMMU, TPOUCXOISIIUMU B IPUPOJIE;

8) UCIOJIb30BaTh  MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUH, AaKTUBHO
MOJIb30BATHCS CIIOBAPSIMU M IPYTHMH MMOMCKOBBIMH CHCTEMAMU;

9) OCO3HAHHO HCIOJNb30BaTh pEUYEBbIE CPEJACTBA B COOTBETCTBHHM C 3aJayei
KOMMYHHKAITIT

JUTSL BBIPQ)KEHUSI CBOMX YYBCTB, MbICJIEH M MOTPEOHOCTE; MIaHUPOBAHUS M PETYISIUN CBOEH
JeSATEIbHOCTH;

10) C03/71aBaTh, MPUMEHSTh U MPEOOPA30BHIBATH 3HAKH U CHMBOJIBI, MOJIEITH M CXEMBI
JUTA peH_IeHI/IH yLIGGHBIX U IIO3HABAaTCJIbHBIX 3a1a4,
Baagern:

1) OCHOBaMH XHMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTBIO aHaJU3UPOBAThH U

00BEKTUBHO OIICHMUBATH XU3HCHHBIC CUTyallMH, CBA3AaHHBIC C XI/IMI/ICI\/'I, HaBBIKaMH 0€30I1acHOIro



oOpalieHus ¢ BEeIECTBAMH, HCIIOIb3YEMbIMUA B TIOBCEHEBHOM KU3HU; YMEHUEM aHAIU3HPOBATH
U TUIAHUPOBATh HKOJIOTMYECKH Oe30MacHOe IMOBEACHHE B LEISAX COXPAHEHHUS 370pOBbS U
OKpYKarolleu Cpebl;

2) NIPEACTABICHUSAMU O 3HAYEHMM XUMHUYECKONM HAayKh B PELICHUU COBPEMEHHBIX
HKOJIOTHUECKUX MpoOJieM, B TOM YHUCIIE€ B MPEAOTBPAIICHUU TEXHOT'€HHBIX U HKOJOTHYECKUX
KaracTpod;

3) IKOJIOTMYECKUM MBIIIJIEHUEM, YMEHHEM INPUMEHATH €ro B I03HABATEJIbHOM,
KOMMYHUKATUBHOH, COIIMAILHON TTPAKTHUKE U MPOGECCHOHATHHOM OPUEHTAITHH.

4) OCHOBaMHU CaMOKOHTPOJIS, CAMOOLICHKH, NMPHUHATHSI PEIIEHUN U OCYILECTBICHUS
OCO3HAHHOTO BhIOOpa B yueOHOM U MO3HABATEIHHON JESTEIbHOCTH;

5) NEPBOHAYAJIbHBIMM CHCTEMATU3UPOBAaHHBIMU IIPEICTABICHUSIMU O BELIECTBAX, UX
NPEBPAILICHUAX W NPAKTUYECKOM NPHUMEHEHUH, MOHATHUWHBIM allapaToM W CUMBOJIUYECKUM
SI3bIKOM XMMUH; 6) YCTHOW U NUCbMEHHON PEUYBbI0, MOHOJIOIMYECKON KOHTEKCTHON PEYBIO.

4. TpeGoBaHus K pe3yJIbTAaTaM OCBOECHUS TUCHHUILINHBI (KOMIIETEHIIMT
o0yuarwuierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHUS TUCHUNIHHBI (MOXYJIA)

[Iporiecc wm3ydeHUs AUCHUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHUE  CIEAYIOIINUX
po¢eCCHOHATIBHBIX KOMIIETEHIIUI:

OIIK-1 | crtocOOHOCTBIO OCYIIECTBIIATH MOMUCK, XpaHEHHE, 0OpabOTKy M aHaIM3 MHPOpPMALUU
U3 pa3IMYHBIX ICTOYHUKOB M 0a3 JaHHBIX, MIPEICTABIATH e B TpeOyemoM (opmare ¢
UCIIOJIb30BaHNEM UH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOIOTUN

ITK-1 CIIOCOOHOCTBIO OMPENETSATh U aHAIM3UPOBATh CBOWCTBA CHIPhS M MOIy(hadbpukaTos,
BIIMSIFOINME Ha ONTHMHU3AIUIO TEXHOJOTUYECKOTO IMpollecca M KadeCTBO TOTOBOM
MPOAYKIIMK, pecypcocoepexenne, 3PGHEKTUBHOCT, M HAJIEKHOCTh IPOIECCOB
MIPOU3BOJICTBA

T1K-5 - CIIOCOOHOCTBIO HUCIOJIL30BATh B MPaKTUYECKOMN NEeITENbHOCTHU
CTICMANIM3UPOBAHHBIC 3HAHUS (DYHIAMEHTAIbHBIX pa3feiioB (U3UKH, XHMUH,
OMOXMMUM, MATEMaTHKH TSI OCBOCHUS (PH3MUECKUX, XUMUICCKUAX, OMOXUMUYCCKUX,
OMOTEXHOJOTHYECKUX, MHUKPOOHMOJNOTUYECKUX,  TEIIO(PU3MYECKHX  MPOIECCOB,
MIPOUCXOJISIINX TIPU TPOU3BOJICTBE MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPhS

B pe3ynbraTe u3yueHus: AUCUUIIUHBI 00y4aeMblil TOJIKEH:

Kozapt | [lnanupyembie pe3yibTathl  OOYYEHHWs,  COOTBETCTBYIOLIHE
KOMIIET dopmupyembim komnerenuusm OITOIT

CHINN 3namep ymenp énaoems
OIIOIT




OIIK-1 | - MepeyYECHb - HaXOIUTh U - METOIOJIOTHUEN aHaIN3a
WH(POPMAIIMOHHBIX PECYpPCOB, | UCIOIb30BATh " CHCTEMaTH3aIuN
MECTO HX HaXO0XKJEHUS, | COBPEMEHHYIO WH()OPMAIIHH.
CTIOCOOBI IOCTYIA K HAyYHOTEXHUYECK
UH(OPMALMOHHBIM pecypcaM; | YIO HHPOPMaLMIO
- METOIOJIOTUIO aHajn3a | OT€YECTBEHHOTO u
U CHCTEMATH3AINH 3apy0eKHOTO OTbBITA TIO
HH(pOPMALINH - OCHOBHbIE TEMaTHUKE UCCIICTOBAHMS,
METO/IbI, CIOCOOBI ¥ CpEACTBA | - aHaJIM3UPOBATh,
MOJTy4eHUsI, XpaHEHUS, MHTEPIPETUPOBATH U
nepepaboTKi HHGOPMAIIUH. 000011aTh MONTYYEHHBIE
AKCIIEpUMEHTAIbHBIC
TaHHBIE.
IK-1 CYIIHOCTb (GHU3UKO- CaMOCTOSITENBHO HaBbIKAMH  pa3pabOTKU
XUMUYECKUX, OMOXUMUYCCKHUX | POBOAUTH OLICHKY peKOMeHJanui mo
u MUKPOOHONIOTMYECKUX | KAYECTBA  CBIPb W nepepadoTke 1
MPOLIECCOB,  JIEKalUX B | TOTOBOM MPOIYKIIHH; PALHOHATEHOMY
OCHOBE TEXHOJIOTHIA MTUIIEBBIX | MOJIH30BATHCS HCTIOIL30BAHMIO
CBIPBS
MIPOU3BOJICTB METOMIKAMH aHATH30B | 1o cryrennioro
MIPOUCX OIKACHUS
TIK-5 - - OCHOBHBIC MOHATHUS HCIIOJIL30BaTL  0a30BLIE | - METOJaMU|
OMOXWMHH, CTPOCHUE U 3HAHUS B o0JacTu | opraHu3anuu
GyHKIMKM yTIIEBOMIOB, €CTECTBEHHOHAYYHBIX 9KCIIEPUMEHTA,
AMUHOKHCIIOT, OEIIKOB, KUPOB, | nucHUnIMH IS | MeTomaMu
BUTAaMHHOB M UX METa0O0IU3M, VIIpaBeHHs MPOLECCOM IpOBEICHIS
KHHETHKY (DepMEHTATUBHBIX NPOH3BOICTBA CTAHAPTHEIX
TPOJIYKTOB THTAHHUSA U3 | poprimo e 1ol
PaCTHTETBHOTO CHIPhS OIIPEICIICHNUIO

IOKa3aTelied KayecTBa U
0€30IaCHOCTH CHIPhS U

rOTOBOM NPOAYKIUH
MIUTaHUS;

IIPUHLIAIIAMUA
ounorpanchopmaiuu
CBONCTB CBIPbs "
MUIIEBBIX CHCTEM Ha
OCHOBE  HCIIOJIb30BAHMS
(byHIaMEeHTAIbHBIX

3HAHUU B 00JIACTH XUMUUA
U QU3UKU




5. Conepxxanue U yueOHO-MeTOANYECKAS KAPTA TUCHHUILINHBI

H | HammeHoBaHue TeM (BOIIPOCOB), SaHsTHS CamocrosiTesibHast padoTa DopMbI KonuyectB 0 | 1ute
OM | M3y4aeMbIX IO JIaHHOM CTY/ICHTOB KOHTPOJIS 0a/10B parypa
€p | AuCHUILINHE Conep:xxanue qac 0 u min max

He 0 u e | AOT

Jlek. | JIao.

ae 0T

JIn

1 IIpeamer u 3agaud OMOXUMMH. - a) 14, 0)
Uctopuss  pa3Butus  OHOXHUMHHU. 1-5
CBsi3p  OMOXMMHU C  JAPYTUMH
HayKamH. [J1aBHBIE HampaBieHUs
pa3BUTHS COBPEMEHHOI OMOXMMUHU.

Posib OMOXMMHMYECKHX IMPOIECCOB B 2 2 - - - 3 3
KU3HEJEATEIIbHOCTH OPraHU3MOB U

TEXHOJOTUH  TPOJOBOJILCTBEHHBIX

OPOAYKTOB. 3afgaud OWOXWMHH B

MUNIEBOM TEXHOJIOTHH.

2 | AmuHokmucaorsl. Kinaccuduxanus XKusas KJIETKA, - WUHIVBUAYaJIbHbI a) 14, 0)
aMHUHOKHUCIIOT. DPUBMKOXUMHUYECKUE CTpOCHHME u 1 OTBET; 1-5
CBOMCTBa aMUHOKHCHOT. IlenTunsl. Gynkunu.  Teopus MIpOBEpKa

OpraHnu3allnOHHBIX BBIIIOJIHEHUS

Gopm BOIBI B IIHCEMEHHBIX

2 2 - | KJIeTKe. 5 JOMAIlHUX 3 5

3aJIaHuM,

BBITIOJIHEHHE U
3amuTa

J1a00paTOPHBIX
3aJaHUuH.

3 | beakn. OyHKIMH OEJIKOB. Ocobennoctu - WHIUBUIYaTbHBI a) 14, 0)
CTpoeHME H  AMHHOKHMCIOTHBIA | 2 2 - | GenkoB 5 i1 oTBeET; 3 5 115




cocraB OenkoB. [IpocTpancTBeHHAs MOJIOKA: MpOBEpPKa
Kazeunsr;
CTPYKTypa OENKOoB. ChIBOpOTOYHBIE BBITIOJTHEHUS
Knaccudukamus 6enkos. CBoiicTBa Oenku; MUCbMEHHBIX
OCIKOB. [Mumesas LIEHHOCTh Benku JIOMAIITHUX
OenKoB. 000J104eK KMPOBBIX 3aJIaHUH,
LIAPUKOB; BBIINIOJIHCHUC U
MuHopHbIE GeNKH. satnTa
71a00paTOPHBIX
3a1aHUM.
Hyxnennosble kuciaoroel. CocrtaB Komiiekcel WHMBU1yaJIbHBI a) 14,
HYKJICMHOBBIX KHUCJIOT. CTPYKTYpbI HYKJIEUHOBBIX 1 OTBET; 0) 1-5
HYKJIEMHOBBIX KHCJIOT. KHCIIOT U OCITKOB MpOBEpPKa
CTpyKTypHBI€ 3B€HbSI HYKJIEMHOBBIX (prGoCOMBI, BBITIOJTHEHUS
kuciaot. Bugsl PHK. BHUDPYCHI, MHUCHbMEHHBIX
XPOMOCOMBI). JIOMAIIHUX
I'enetnyeckas 3aJIaHHM,
WHXXEHEpUs. BBITIOJIHEHHE U
3aIuTa
71a00paTOPHBIX

3aJIaHUH.




®epmenTtbl. CtpoeHue. Kunetuka Homenkiarypa VHIMBU1yaJIbHBI a) 14,
(epMEHTaTUBHBIX  pEaKLHUH. u 1 OTBET; 0) 1-5
MexanusM  (pepMEHTATHBHOIO KyraccuuKarms poBEpKa
nefcTBHS. (bepmeHTOB. BBITIOJHEHUS
Perymsauus ~ akTUBHOCTH OKeHIOpeRyKTasEL TTACHMCEHHBIX
Tpancdepassi. JOMAIITHUX
(epuenTos, I'maposnasel. JInasel. 3aJlaHUH,
CaoiicTBa (bepMeHTOB. W3omepasbl. Jlurassl T ———
NMMobunuzoBanHbie (hepMEHTHI (cuHTeTa3bI). 3ammra
HpI/IMeHeHI/Ie na6opaTopHHx
(epMEHTOB. 3aJIaHUH.
Buramunbl. ’KupopactBopumbie Biusaue xpanenus IIpOBEpKa a) 1-
BUTaMUHBL. BoopacTBopumbie U crIoco0oB BBINIOJTHEHUSA 4,0)
BUTaMUHBI.  BuTamuHOMOAO00HBIE nepepadoTKH MMUCbMEHHBIX 1-5
COCIMHEHHUSL. OHMOJIOTUYECKOTO JIOMAIITHUX
CozepkaHHe BHTAMHHOB B MOJIOKE CBIpbsl HA COXPAHHOCTB 3a/laHu,
¥ MOJIOYHBIX TPOTYKTaX. BATaMUHOB BHHS:JII]I;;;{;e "
71a00paTOPHBIX
3aJaHui;
3amTa

pedepara.




I'opmonsl.  OOmmue  cBolicTBa ['opMOHBI MpOBEpKa a) 14,
ropMoHOB.  Pons ropmoHanbHOU TUIIOTAJIaMYCa. BBITIOJIHEHUS 0) 1-5
perynauuu  oOMeHa  BEIIECTB. I"opmoHbl runodusa. MMUCbMEHHBIX
buoxumnueckue MEXaHU3MBI ['opmoHBI JIOMAIITHUX
peryisuuu o0OpazoBaHus nepudepUIecKiX 3a/[aHHi,
TOPMOHOB. Kraccudukarust ﬁfﬂe& KOHTPOJIb

WUTOBH/IHAS XKelle3a.
rOPMOHOB. ['OpMOHBI —  GEJKH. - A CAMOCTOSTETLHO
T OpMOHBI - TIPOM3BO/IHBIE m:ﬁ:;LITTOBHHHHe it paboTHI (B
aMUHOKHCIIOT. Crepounbie : MHUCBMEHHOM

[Tomxenynounas
TOPMOHEIL.  Pementopsl TOpMOHOB. dbopme)

xKenesa. pMe).
Ponb HOHOB KaJIbIIUI Kak

Hannoueunuku.
MTOCPEIHIKOB B HM3MCHCHHH

[TonoBbIe XKeENE3BL.
TOPMOHAMU aAKTUBHOCTH r

OPMOHBI
dbepmentoB.  Ponmp ropmMoHOB B p
WHIYKIIAA W PENPECCHH CUHTE3a KCIYIOMHOKHILICYHOTO
OEINKOB. KaHarna.

["'opmoHOMOI00HBIE

COETUHEHMUSI.

OK30T€HHbIE TOPMOHBI.
OOMeH BellleCcTB U JHEpPrum. VYraeBogpl U UX WHINBUAYAITbHBI a) 1-
Knaccuueckue u  coBpemMeHHas oOMeH. YTIIeBOJIbI, 1 OTBET; 4,0)
Teopuu OMOJIOTUYECKOTO UX Kiaccudpukanus IIPOBEpKa 1-5
okucineHus. Lukna TpukapOOHOBBIX 1 3HAYCHHUE. BBITIOJTHEHUS
KucnoT. JlpixaTenpHas LeNb U ee MUCbMEHHBIX
(bepMEeHTHI. JIOMAITHUX

3aJaHuN.




9 | ¥Yraesoabl. CTpoeHue u MoHocaxupubl. BBITIOJIHEHUE a) 14,
Kiaccuukamms YTJIEBOOB. I'exco3ssl. ['mroko3a. CaMOCTOSATENIbH 0) 1-5
MoHocaxapusl. CroxHbie [Tonucaxapupl. BIX padorT;

YTJIEBO/IBI. OU3NOIOTUYECKOE Kpaxman " poBepKa
3HaYeHHUE YTIIEBOJIOB. LEJLTION034. BBITIOJTHEHUS
[lepeBapuBanne ©  BCacbIBaHUE 5 MUCbMEHHBIX
YIJIEBOJIOB. [Tonnepxanue JIOMAITHUX
MOCTOSIHHOTO YPOBHS TJIIOKO3bl B 3a1aHUH,
KpPOBHU. BBITIOJTHEHUE U
[InimeBas HEHHOCTH YIIIEBOJOB. 3ammTa
1ab0paTOPHBIX
3a/1aHH.

10 | Okucaenue IJIIOKO3BbI. [IpeBpamienus MpOBEpPKa a) 14,
I'moxoHeorenes. buocunTes 0mro- YIJIEBOJOB B BBIITOJIHCHUS 0) 1-5
U TIOJICaxapH/i0B. TEXHOJIOTHYECKHUX MUChMEHHBIX
Hapymmenwus yrneBogHoro ooMeHa. npomneccax. AOMaAIIHAX

3a/1aHui,
5 KOHTPOJIb
CaMOCTOSITENILHO
i paboTHI (B
MMACbMEHHOU
dbopwme).

11 | JInmuael. Crtpoenue u [TepeBapuBanue u VHIMBUIyaJIbHbI a) 14,

kiaccupukanus aunuaos. [Ipocteie BCAChIBAHHE 1 OTBET; 0) 1-5
10
JIATIAIBL. CroxHbie JIATIAIBL. JIUIANOB. MpOBEpKa
Buonorudeckue GpyHKIUM dochonmunusl. BBINIOJIHEHUS




munuaoB. OCHOBHBIE MpeBpalleHus ['mukonumu k. MUCHbMEHHBIX
munuoB. OOMeH xupoB. [lumesas Xonecrepot: JOMaITHUX
LIEHHOCTH KUPOB U Macell. GyHKIMH, OOMEH. 3a1aHUH,
BBITMIOJTHEHHUE U
3aIuTa
71a00paTOPHBIX
3aJJaHuH.

12 | O6OMeH aMUHOKHUCJIOT U 0€JIKOB B OpHUTHHOBBII AHIUBUIYATbHBI a) 14,
TkaHax. [lepeBapuBanue u LAKII. 1 OTBET; 0) 1-5
BCAChIBaHHE OEIIKOB. IIPOBEpKA

BBITIOJTHEHUS
MUCHhMEHHBIX
JOMaITHUX
3aJJaHuH.

13 | O0e3BpexkuBaHue aMMHaKa. CuHTE3 MypUHOBBIX MpOBEPKA a) 14,
Hapymenuss ob6meHa OenkoB u HYKJICOTH]IOB. BBIIIOJIHEHUS 0) 1-5
AMUHOKHCIIOT. Cunres MMACbMEHHBIX

MUPUMHIUHOBBIX JOMaITHUX
HYKJICOTH/IOB. 3aJlaHui,
y4dacTue B
ceMHUHape.

14 | ®yHkununoHUpOBaHUE Perynsuus cuntesa VHJIMBU1yaJIbHbI a) 14,
HYKJIEMHOBBIX KHUCJIOT. HYKJIICHHOBBIX U OTBET; 0) 1-5
Karabonu3m HYKJIEMHOBBIX KHCIIOT KHCIIOT. Perymsitus HIPOBEPKA
M UX KOMIOHEeHTOB. Pacman CUHTE3a Oenka. BBITIOJTHEHUS
HYKJIEOTHJI0B. Pacman a30TUCTBIX I'eneTHyecKuil Kox. IMMCbMCHHBIX
OCHOBaHM. AHA0OIMYECKUE IyTH Buocuutes  Oenka AOMalIHUX
HYKJIEHHOBBIX KHCJIOT. buocunres — TpaHCyAnus. 3a/laHuH,
nykineotuaos. buocunres JJHK wu Tpancropt BBITIOJIHCHUC U
PHK. Buocunres PHK — CUHTE3UPOBAHHBIX 3aIuTa
TPAHCKPHUTILIUSL. 0enKoB uepe3 71abopaTOPHBIX

MeMOpaHBbI U 3a/1aHui.

INOCTCHUHTCTUYCCKA




o
(mOCTTpaHCISILIMOH
ast) Moau(UKaIISL
0enKoB.

15 | MuHepaJbHbIH o0MeH. MunepasibHble VHIUBUTyaIbHbI a) 14,
[IpeBpamenus MHUHEPaTbHBIX 3JIEMEHTHI MOJIOKA. i1 oTBET; 0) 1-5
BCIIICCTB B MHIICBOM. MunepasbHbie IpOBEpPKa
[TpomMekyTOUHBII oOMeH BEILIECTBA B BBITIOJIHEHUS
MUHEpanbHBIX BemecTB. OOMeH MUIIEBBIX MHAChMEHHBIX
MAaKpO3JIEMCHTOB. O0MeH MIPOAYKTax. JOMAIIHUX
MHUKPO3JIEMEHTOB. 3a1aHuil.

16 | Me:XKJIeTOYHBI MATPUKC. CrpoeHue u CUHTE3 MpOBEpPKa a) 14,
Komnnaren. Dnactus. KOJIJIareHa. BBITIOJIHEHUS 0) 1-5
['M1Ko3aMUHOTIMKAHBI. MUCbMEHHBIX
[TpoTeornukanbl JOMaIIHUAX

3aJIaHuM,
KOHTPOJIb
CaMOCTOSITEJIbHO
it paboTHI (B
MUCbMEHHOU

dbopwme).




17 | buoxumusi KpoBH. DPUTPOLUTHI, UX CeeprhiBaromias u a) 14,
cTpoeHue. Mertaboimn3m AHTUCBEPTHIBAIOIIA 6) 1-5
3PUTPOUUTOB. besku mia3Mel KpOBH. A CHCTCMbI KpOBH. MpoBepKa
MeTa6onu3m reMa 1 0OMeH Kenesa. ['emornoOuHonaTn BbITOTHEHHA

- MMACbMEHHBIX
XUMHUYeCKUI COCTAB MOYH. 2 2 ' 5 JOMAIITHUX 3 6
OOmass  xapakTepuUCTHKA  IIOYEK. Perynsuus 3a7aHuil,
Mexanu3sm  00pa3oBaHUS  MOYH. BOZHOCOTICROTO y4acTHe B
Perynsuuss  oOpa3zoBaHUST  MOUYH. obmera CEeMUHape.
DU3UKO-XUMUYECKHE CBOMCTBA
MOYH. XHMHUYECKHN COCTAaB MOYH.
Heopranuueckuii  coctaB  MOYH.
Oprannueckuit COCTaB MOYH.
[Taronoruyeckue KOMITOHEHTBI
MOYH.

18 | Cxembl mpoLecCOB EpEBaApPUBAHUS Ponp a) 14,

MaKpOHYTPHUEHTOB. OMOXUMHUYECKUX 0) 1-5
. _ MpOLECCOB  MPH 5 IIpoBepka 5 10
XpaHCHUU u pedepartos.
nepepadoTKe CHIPbSL.
UTOro, 34 34 85 56 | 70




6. Oo0pa3oBaTesibHbIE TEXHOJOTHHI

Jlexiuu, NeKIUU-0ece b, MPAKTUIECKIE 3aHITHSI, CAMOCTOSTeNIbHAs paboTa CTYICHTOB.
Hcnonp3yloTcss MHTEpaKTHBHBIE METOJbl OOYyYeHHMs: TBOpPUECKHE 3aJlaHusi, pa3paboTka

IPOEKTOB, UCCIEIOBATEIBCKUI METO] 00YUEHUS, KPYTJIbIE CTOJIBI, TUCIYThI, CEMUHAPBI.

Ne/m Tema Bun Kommue | AxtuBHble | HMHTepakTHBH
3aHATHS ¢TBo ¢dopMbI bie GopMBbI
qyacoB
4 cemecTp
1.| UccnenoBanne CBOWCTB npoctelX [IpakTrue 2 becena CemuHnap B
OenkoB Brigenenue, ouncTka OEJIKOB | CKOE JTHAJIOTOBOM
pexume.
2.| N3y4yeHne XMMHYECKOI0 COCTaBa IIpakTuue 2 becena CemuHap B
oenka. ToHkocnoHas CKOE IHATOrOBOM
Xxpomarorpadus aMAHOKUCIIOT peKHMe.
3.| KauecTBeHHbIE peakIuu Ha [IpakTrue 2 Bbecena CemuHap B
orpezieNieHue OTACIbHBIX CKOe HATOTOBOM
AMUHOKHCIIOT B OeKax pEKIME.
4.| KauecTBeHHBII aHANN3 IIpakTuue 2 becena CemuHap B
BOJIOPACTBOPUMBIX BUTAMHHOB CKOE JINaJI0TOBOM
pexume.
5.] O6mue cBoiicTBa (hepMEHTOB. [TpakTuue 2 Bbecena
Omnpenenenne onTUMaIbHON CKoOC CemuHap B
TeMIepaTypbl J1eicTBUs (epMEHTOB ANaJIOTOBOM
pexume.
6.| AKTUBaIMs ¥ HHTHOMPOBaHUE [IpakTrue 2 becena CemuHnap B
ammIIasbl CKOe JTNAJIOTOBOM
pexume.
7.| YrieBoabl ¥ UX CBOWCTBA [IpakTrue 2 Becena CemuHap B
BoccranasnuBatoiue cBoicTBa CKO€ JIMATOTOBOM
MOHO- U JTU- CaXxapuJ0B peKIME.
8.| KonnuecTBeHHOE onpeneneHne [IpakTnue 2 becena Cemunap B
JIAKTO3bl HOAOMETPUYECKUM CKOE JINaJI0TOBOM
crocooom. pexuMme.
9.| Onpenenenue caxapa B [IpakTrue 2 becena CemuHnap B
OMOJIOTMYECKHX )KUJIKOCTSIX METOJIOM | CKOE JTMAJIOTOBOM
Kpeuenunyca — Ceiidept pexume.
7. Y4ueOHO-MeTOAMYECKOE O0ecTIeUeHHe CAMOCTOSATeIbHOIH padoThl. OUeHOYHbIe

Cpe/icTBA /ISl TEKYIIero KOHTPOJIS yCIeBAeMOCTH, IPOMEKYTOYHOM aTTecTalluM 10
HUTOraM OCBOEHUS AN CUMILJIMHBI.
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23.
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7.1. Tembl pedepaToB
Ponb noHOB kene3a B OMOIOTUYECKUX MPOLIeCCaX.

Poinb MUKpPO37IEMEHTOB B OMOJIOIMUYECKUX IpoLieccax.

Pone MOHOCaxapuI0B B COXpaHEHUH U Tiepeiaye HaCclIeACTBEHHOW HHPOPMALIUH.
Bbuonoruueckas posib caxapos.

[Tonmucaxapuasl pacTeHui, rpuOoB U OaKTepUid.

BuTtamuHbI Kak cOCTaBHas 4acTh ()EPMEHTOB.

Posnb BUTAaMHHOB B MeTa0O0JIM3ME YITIEBOJIOB.

benku MBIIIEYHOM TKaHH.

CrepouiHble TOPMOHBI: CTPOEHHUE, OMOIOTHYECKHE (DYHKIIUH.

. Coz[epxcaHHe HC3aMCHHUMBIX KUPHBIX KHUCJIOT B PA3JIMYHBIX MPOAYKTAX MMATAHUA.

. Pons ruuepodochonunuioB B mocTpoeHun OMOIOTHYECKUX MEMOpaH.
. CoBpeMeHHbBIE METO/BI ONpPENEeICHU XHUMHUUECKOTO cOCTaBa OENKOB, YIJIEBOJOB U

JIMIIAIOB.

. Hykneoszunrpudocdarsl kKak HCTOYHUKU SHEPTUH B KUBBIX CUCTEMAX.
14.

[Ipou3BoiHbIE HYKJIEOTUIOB — JOHOPHI aKTUBHBIX CYOCTPATOB IS CHHTE3a BEIIECTB
B OpraHu3Me PaCTUTEIILHOTO MPOUCXOXKICHUSI.

B3aumocBsi3b U peryssius 0OMEHHBIX MPOIIECCOB.
OcHOBHBIE aCTIEKThI PETYIALUN MeTaboIU3Ma.

PactutenbHOe M JKMBOTHOE CBHIpbE, M MHKPOOMOJIOTMYECKHE MPOIECChl, Kak
HCTOYHUK MUIIEBBIX OPTaHUYECKUX KHUCIIOT.

. Perynsanus munuaaoro oomena. Hapymmenue munuaHoro oomMeHa.
19.

OOmuye TPHHIHUIB PEryJSIIUKM  YIJIEBOJAHOrO oOMeHa. HapyimeHue yrieBogHOTO
oOMmeHa.

Bropuunblie nyTu kataboiaM3Ma IIIOKO3bl: IPEBPALCHHE TIIIOKO3bI B TIIIOKYPOHOBYIO
1 aCKOPOMHOBYIO KUCIIOTBI.

. buocuHTe3 yrineBomoB y BBICHIMX PACTEHUN U MUKPOOPraHU3MOB (TJIMOKCUIIATHBIM

IIAKIT).

['opMoOHanmbHas perysys MeTabonn3Ma IIINKOTeHa.

KapHUTHH 1 TpaHCTIOPT KHUPHBIX KUCIOT U3 IUTO30JIs] B MUTOXOHIPHH.
AJbTepHAaTUBHBIC ITyTH OKUCIICHUS )KUPHBIX KHCIIOT.

[TepokcrcoOMBI M TIMOKCHCOMBI: POJIb B KaTa00IM3MeE KUPHBIX KHCIIOT.
Jlunua-neperocsmue GenKy.

DBorONHs OMOJOTHYECKUX MEXaHU3MOB 3aIlaCaHuUs SHEPTUH.
Perynsauus 6uocunreza amuHokucnot. Hapymenue 6ei1xoBoro oomMeHa.
I'eneparusi CBOOOAHBIX PAUKAIOB B KIIETKE.

MemOpaHHBIe MEXaHU3MBI PETYIISIUN METa00IU3MA.

31.Pa3zpaboTka ¥ BHeApeHHWE OMOXMMHYECKHUX U OKCIPECC-METOAOB OIPEACICHHS

Ka4deCTBa MUIICBBIX ITPOAYKTOB.
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32. CoBpeMeHHbIE METOABI M TOAXOAbl OOecrnedYeHHuss CTAa0MIBHOCTH KadyecTBa U
0€30MMacCHOCTH MUIIEBBIX MPOTYKTOB.

33. CoBpeMeHHbIE CIIOCOOBI XpaHEHHUs U MepepabOTKH MUIIEBBIX TPOIYKTOB.

34. OCHOBHBIE HAIlPaBJICHUSI TOBBIIIECHUS TMHUIIEBOM IEHHOCTH MPOJOBOJIBCTBEHHBIX
TOBapoOB.

35. ®epMeHTBI,  WCHOJB3YIOIIMECS  MPH  MPOU3BOACTBE  OE3aJKOTOJIBHOW U
BUHO/IEIBYECKON MPOLYKIUU.

7.2. IlepeyeHb NPUMEPHBIX KOHTPOJILHBIX BONIPOCOB M
3alaHui J1JI1 CAMOCTOSATEJILHOM padoThI

Knaccudukanus 6emKoB.

OU3NKO-XUMUYECKHUE CBOUCTBA OCIIKOB.
Knaccugukanus o- aMUHOKHCIIOT, MX XapaKTEPUCTUKA.
Metoab! ppakImOHUPOBAHUS U OYUCTKH OCIIKOB.

@depMeHTHI KaK OMOKATaIM3aTOphl, WX OTJIMYHE OT HEOMOJOTMYECKHX KaTalu3aTopoB,
OunoJsornueckasi poib (EpPMEHTOB.

depMeHTEI POCTHIC u CJIO’KHBIC. Jlatp  ompenerneHue TMOHSTHUS
«amoepMeHT», «xomohepMeHT», «KODEPMEHT», «KO(MAKTOP» U «IPOCTETHUYECKAS

rpymmay.

[lepeuncnauTh U OXapakTepu30BaTh KOYEPMEHTH — MPOU3BOIHBIC BUTAMHHOB.

Ha3zBaTh MeTaiIbl, BBIONHSIONIUE POJIb KOpAKTOpa.

HaszBath (yHKIIMM GENKOBOM 4acTH MOJIEKYIIBI (pepMeHTa.

[ToHsATHE 00 aKTMBHOM IIEHTpPE, CBOMCTBAa aKTHBHOTO IIEHTPA; OXapaKTEpU30BATh ydacTHE
aKTHUBHOTO IICHTPa B ()EPMEHTATUBHOM KaTajm3e.

OcobeHHocTH (epMEHTAaTUBHOTO KaTajiu3a, OTINYHe (EPMEHTOB OT HEOPraHWYECKHUX
KaTaan3aTopOB.

UYro Ha3BIBAIOT JSHEPreTHYECKHM OapbepoM peakiuu? UTo Takoe «HEeprus aKkTHBAIUNY,
MOHATHE «IIePEXOAHOE COCTOsTHME». Kak MeHsieTcs HepreTHuecKuil 6aphep peakiuu Moj
neiictBueM epmenra?

OOBsicHUT, B OOIIEM BHJE MEXaHW3M JCUCTBUS (EPMEHTOB, HCXOAS W3 TEOPUHU
(hepMeHTCYOCTpaTHON KOMITJIEMEHTAPHOCTH.

B uem 3aknrodaercs OMOIIOTHYECKAsh POJb CTYNMEHYATOCTH OMOXUMHUYECKHX IPOIIECCOB B
KUBBIX OpraHU3MaXx.

C momomIp0 Kakux CBSI3€H MPOUCXOMUT MPHUCOCTUHEHNE cyOcTpaTa K aKTUBHOMY LIEHTPY
(dhepMeHTa, KaKoro 3HaYeHUE «KMHOTOTOYEYHOT0» KOHTaKTa (pepMEHTAMEHTa C CYOCTPaTOM.
B deMm CymHOCTH KHCIOTHO-OCHOBHOTO, a TaKke HYKJICOQUIHHOTO M AIEKTPOPUIHHOTO
Karann3a epMEHTATUBHBIX PEAKITHIA.

Ha3Bath HyKIeOhWIbHBIC TPYNIbBI, pPaAUKaIbl KAKUX aMHUHOKHCIOT BCTPEUAIOTCS B
aKTUBHBIX LIEHTpaX ()EpPMEHTOB.



24.

18. Uro mpeacTaBisioT coO0H 3IEKTPOPHIbHBIE TPYIIBI, BCTPEUYAIOIIUECS B aKTUBHOM LIEHTpPE
(bepMeHTOB, KaK OHU JICHCTBYIOT B aKT€ KaTaJIn3a.

19. Ilepeuucnuth (hakTOphI, BAUSIONIUE HA CKOPOCTh (PEPMEHTATUBHBIX PEAKIIHA.
20. Kak HU3MEHSIETC  CKOPOCTh dbepMeHTaTUBHOU peakuuu npu
A3MEHEHUHU KOHIICHTpaIuu epMeHTa.

21. 3aBHCHMOCTh CKOPOCTH (PEpPMEHTATUBHON pPEaKIMKW OT KOHIICHTpaluu cyOcTpaTa. 3aKoH
Muxasnuca-MeHTeH.

22. Yto Takoe KOHCTaHTa Muxasjuca 1 ee OMOJIOTrHYecKas poJib.

23. Kak u3MeHseTcsl CKOPOCTh (hepMEHTATUBHOM peakluy NpU W3MEHEHHM TeMIepaTypbl, 4TO
TaKoe TePMOJIAOUILHOCTD.

3aBUCHMOCTh (hepMEHTATUBHON akTUBHOCTH OT pH, uem oOycioBneHno BmusiHue pH cpenpl Ha
CKOpPOCTh (hepMEHTATUBHOM peakiuu. YKaxure ontumyM pH g crenyromux (epMeHTOB:
IIEIICUH, TPUIICHH, aMHUJIa3a.

23. OxapaxTepu3yiite pepMeHTHI Kak OnoKkaTaau3aTopbl. OnuImuTe crpoeHne (hepMeHTOB.

Jaiite onpeneneHne MpoCTHIM U CIOXKHBIM (hepMEHTaM.
24. Knaccudukanusi epMEHTOB MO XUMUYECKON CTPYKTYpe U OMOPOJIH.

25. Hammcath HECKOIBKO KO(PEPMEHTOB, MPOU3BOMHBIX BUTaMHHOB - HAJl, ®AJ], ®MH;
0XapaKTEepU30BaTh UX PEArupyroUIyI0 4YacTh MOJEKYIIbI.

26. OxapakTepu3oBaTh KOGEpPMEHTHI, MPOU3BOAHBIC BUTAMUHOB Bi, Bg, QonmueBoit kucioTsr,
HaIMucaTh CTPYKTYPHI U OOBSICHUTD, B KAKUX MpoLieccax MeTaboIr3Ma OHU yYacTBYIOT.

27. OxapakTepu3oBaTb M HamucaTb (opMynsl OMOTHHA, JHMIIOEBOM KHCIOTBI M B KaKuX
nporeccax MeTabom3Ma OHU Y4acTBYIOT?

28. OxapakTepu3oBaTh poJib aCKOpOMHOBOH KUCIOTHL. KodepMeHTOM Kakux (epMEHTOB OHA
SIBJISIETCS?

29. HaszBatp koOamuaHble KoepMeHThl, UX (GyHKIMH. [IpOM3BOAHBIM KaKOTO BUTAMHHA OHH
ABIIAIOTCA?

30. Yewm otnmuaercs pepMeHTATUBHBIN KaTaau3 OT HehepMEHTATUBHOTO?

31. OxapakTepu3yiTe pearupymroyro yactb anodepmenrta. Onumure, Kak (opMHUpYyeTCcs
aKTUBHBIN LIEHTP, U3 KAKUX I'PYII COCTOUT, KAKUMU CBOWCTBAMH 00JIa/1aeT.

32. OxapakTepu3ylTe BIUSHUE TEMIIEpaTypHOro pexkuma u pH Ha aKTUBHOCTH (hEPMEHTOB.

33. Kak peryaupyercs CKOpPOCTh TMPOTEKaHUS OHMOXMMHYECKHX IIPOIIECCOB B KJIETKE.
HavanpHble ypoBHU perynsinu OMOXMMHYECKUX MPOLIECCOB.

34. HurubupoBanue akTuBHOCTU (epMeHTOB. [lonarne 006 wmHrmburopax. MHrubupoBanue
obOpatumoe 1 HeoOpaTuMoe.

35. HazoBute BUABI 00paTUMOT0 HHTHOUPOBAHUS, OXAPAKTEPUIYHTE KaXKIbI BUJ OOpaTHUMOTO
WHTUOMPOBAHMS.

36. Uem xapakTepusyeTcs HeoOpaTuMoe HHTHOnpoBaHue pepMeHTOB?
37. KoHKypeHTHOE€ HHTUOMpOBaHUE. AHTUMETAOOIUTHI.

38. Uro Takoe akTuBaTOphl hepMeHTOB? KakoB MexaHNU3M UX JIEHCTBHUS.
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Kakue BemecTBa HaspIBatoTcs mnpodepmentamu? buonormuyeckuil cMbICI 00pa3oBaHHS
HEKOTOPBIX (PepMEHTOB B HEAKTUBHOMW (hopMe.

OxapakTepu3yiTe BHUIBl AKTUBUPOBAHHS: AWCCOLMAIMS M accoluaius (HepMEHTHBIX
MOJICKYII.

Kakue ¢QepMeHTH  Ha3bIBAIOTCS PETYIATOPHBIMH? Kakyro poJib  OHU
UTparoT B OMOXMMHUYECKUX MTPOLECCAX.

Annocrepuyeckast perymsius. Asoctepudeckue >PQPEeKTOpbl MM MOIYISTOPBI, HX

XapaKTEePUCTHKA.
Perynsuus KOHIIEHTPaLHK1 dbepMeHTaTUBHOU mostekybl. (111
YPOBEHb perymsiiuu pepMEeHTATHBHOM aKTUBHOCTH).

Oxapakrepusyiite (hepMeHTbl KOHCTUTYTHUBHbBIC, HHAYIIMOETIbHBIE U PETIPECCUPYEMBIE.

Briciuii ypoBeHb perynsnnu (pepMEHTaTUBHON aKTUBHOCTH B OpTraHU3ME.

Kakumu myTsiMu TOPMOHBI MOTYT BIIUSTh HA aKTUBHOCTH (pepMeHTOB?

UTO MOHUMAIOT MO FH3UMONATOJIOrHE? TUIIBI SH3UMOMATOIOTUH.

Ha 4YeM  OCHOBaHa SH3UMOJIMArHOCTHUKA? XapakTepucThkKa
MHAUKATOPHBIX WIN OpraHocrenupuuecKkux GepMeHTOB.

B uem 3akiroyaercs CyIHOCTb I€HCTBUS JIEKApCTBEHHBIX BEIIECTB?

depMeHTHI KaK MULIEHU ACHCTBUS JIEKAPCTBEHHBIX BEIIECTB.

DepMeHThI KaK XUMUYECKHUE PEareHThI.

Mertonbl o6HapyxeHus: GepMEHTOB B OMOJIOTHYECKUX Cpeax.

B kakux equHUIIAX BBIpaxaeTcs aKTUBHOCTh ()ePMEHTOB?

Perynsmus akTHBHOCTH OMOXUMHUYECKHX MPOIECCOB B KIIETKE.

Kak narubupyercst akTuBHOCTh (hepmeHnToB? OOpaTMoe n HeoOpaTUMOe WHTHOMpPOBAHUE.

Buapr o6patumoro naruoupoBanms. OxapakTepru30BaTh KaX bl U3 HUX.

OxapakTtepu3yiiTe HeoOpaTUMoe HHTHOUpoBaHuEe (EPMEHTOB.

AHTUMETa0O0NIUTHI U KOHKYPEHTHOE MHTUOUPOBaHHUE.

MexaHu3M IeWCTBUS aKTUBATOPOB (PEPMEHTOB.

Urto Takoe nmpodepMEeHTHI 1 OMOJIOTHYECKUI CMBICT X 00pa30BaHMUs.

OxapakTepu3oBaTh nporecc JUCCOLMAlUU U accouuanuu
(hepMEHTATUBHBIX MOJICKYIL.

[TyTu BIUsSHUSA TOPMOHOB Ha aKTUBHOCTH (DEPMEHTOB.

Tunel 5H3UMONATOJIOTHH.

DH3UMOJMAarHoCTHKa, OpTraHocHenupruIecKue WIM  WHIUKATOpPHBIE
(depMeHTBI, WX XapaKTepUCTHKA.

DH3uMoTepanus, (HepMEHTHI-MHILICHU JCHCTBUS JICKAPCTBEHHBIX BEIIECTB.

Enunuib! BeipaxkeHHs akTUBHOCTH (PEPMEHTOB, yAelbHasi aKTUBHOCTH (DEPMEHTOB.

8. OueHoYHBIE CPeACTBA /ISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, pPy0e:KHOH aTTecTAlMU H

HpOMe)ICYTO‘IHOﬁ aTTeCTAllMM IO UTOIraM OCBOCHUSA TUCHHUIIJIUMHBI.



XapaKm epucmuKka omeema

oannl

JlaH mNOnHBIM, pa3BepHYTBHIM OTBET HA IIOCTABJICHHBIM BOIPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUHN 00 00BEKTE, MPOSBIAIONMIASCS B CBOOOTHOM
ONEpUPOBAHUU  TMOHATUSMH, YMEHHHM  BBIICIUTH  CYLIECTBEHHBIE U
HECYUIECTBEHHbIE €r0 NMPU3HAKH, MPUUYUHHO-CIEICTBEHHbIE CBA3U. 3HaAHUE 00
00BeKTe IEMOHCTpUpPYETCS Ha (POHE MOHUMAHUS €ro B CUCTEME JaHHOW HayKH
U MEXIUCUUIUIMHAPHBIX cBsA3eil. OTBeT QopMyiaupyeTcss B TEPMHUHAX HAYKH,
U3JIOKEH JIMTEPATYPHBIM SI3bIKOM, JIOTWYEH, JI0OKa3aTeleH, IEMOHCTPHUPYET
ABTOPCKYIO MO3UIUIO CTYICHTA.

56-60

JlaH TIONHBINA, pa3BEpHYTHIM OTBET HA IMOCTABJICHHBIM BOMPOC, IOKAa3aHA
COBOKYITHOCTh OCO3HAaHHBIX 3HaHMM 00 OOBEKTe, [10Ka3aTeIbHO PACKPBITHI
OCHOBHBIE TMOJIOKEHUS TEMbI; B OTBETE MPOCIEKHUBACTCA YETKAsl CTPYKTYpa,
JIOTUYECKAsl TOCJIEI0OBATEIbHOCTh, OTPAXKAIOIIAsl CYIIHOCTh PACKpPbIBAEMbIX
MOHSTHIA, TeOpuH, sBIeHU. 3HaHue 00 OOBEKTE NEeMOHCTpUpyeTcs Ha (oHe
MOHUMAaHHUS €ro B CHUCTEME JAaHHOW HAyKh U MEXIUCIUIUIMHAPHBIX CBSI3EH.
OTBeT H3JIOKEH JUTEPATYpPHBIM S3BIKOM B TEPMHHAX HayKd. MoOTyT OBIThH
JOMYIIEHbl HEIOYEThl B OMNPEACIICHUM TOHSATUM, HUCIPABICHHBIE CTYICHTOM
CaMOCTOSITEJIbHO B MPOIIECCE OTBETA.

51-55

JlaH 1osIHbIN, pa3BEpHYTHIM OTBET HA MOCTABIICHHBIN BOIIPOC, IOKA3aHO YMEHUE
BBIJICIIUTD CYILLIECTBCHHBIE u HECYILIECTBEHHBIC IIPU3HAKH,
IIPUYUHHOCIEACTBEHHBIE CBsI3U. (OTBET YETKO CTPYKTYpUPOBaH, JIOIMYEH,
U3JI0KEH B TepMUHaX Hayku. OAHAKO JONMYyLIEHbl HE3HAYMTEIbHBIC OIIUOKH
WIM HENOYETHI, MCIPABICHHBIC CTYJEHTOM C IIOMOIIBIO «HABOIALIMX)»
BOIIPOCOB IIPENOIaBaTENS.

46-50

Jla" moaHBIM, HO HEAOCTATOYHO MOCIEAOBATEILHBIM OTBET Ha ITOCTABJICHHBIN
BOIIPOC, HO TIPH OTOM TOKA3aHO YMEHHE BBIJCIUTh CYIIECTBEHHBIE U
HECYIIECTBEHHBIC PU3HAKN U MPUIMHHO-CIIEACTBEHHBIE CBA3U. OTBET JIOTHYCH
U W3JIOKEH B TEPMHUHAX HayKd. MoryT OBITH JOMyIIeHBI 1—2 OmuOKH B
OTIPEICTICHUN OCHOBHBIX TOHSITHI, KOTOPBIE CTYICHT 3aTPYAHICTCS UCIPABUTH
CaMOCTOSTEIIBHO.

41-45

JlaH HenoCTaTOYHO IMOJIHBIM M HEAOCTAaTOYHO pa3BEpHYTHIM OTBeT. JIoruka u
MIOCJIEIOBATEIBHOCTD M3JIOKEHHUSI MMEIOT HapymieHus. JlomymieHsl omuoOKu B
pPacKpbITUM TOHATUH, ymoTpebaeHuH TepMHHOB. CTyOeHT HeE CIOCOOeH
CaMOCTOSATENIBHO BBIJCIIUTh CYLIECTBEHHBIE M HECYILECTBCHHBIC INPU3HAKU U
IPUYHUHHO-CIECTBEHHbIE  CBA3UM. CTYIOEHT MOXET KOHKpPETU3MPOBATH
000011IeHHBIC 3HaHUS, JI0Ka3aB Ha MPUMepax MX OCHOBHBIC IOJIOKEHUS TOJIBKO
C TOMOIIBI0 TmpenojaaBatens. PeueBoe odopmieHne TpeOyeT MOIMPaBOK,
KOPPEKLUU.

36-40

JlaH HeNoNHBIA OTBET, JIOTMKAa M TOCJIEI0BAaTEIbHOCTh HM3JI0XKEHUS HMEIOT
CylLleCTBEHHbIe HapylieHus. JlomymieHsl rpyOble OMMOKU HpU ONpeAeseHUN
CYIIIHOCTH  pPAaCKpPbIBAEMBIX  IOHSTHH, TEOpUM, SBJICHUW, BCIEICTBUE
HEMOHUMAaHUA CTYACHTOM MX CYIIECTBEHHBIX M HECYIECTBEHHBIX MPU3HAKOB U
cBsi3eil. B oTBeTE OTCYTCTBYIOT BBIBOJIBI. Y MEHUE PACKPBITh KOHKPETHBIE

31-35




MpOsIBJIICHUST 000OIIEHHBIX 3HAHUH HE TToKa3aHo. PeyeBoe odopmiieHne Tpedyer
TIOTIPABOK, KOPPEKIIHH.

JlaH HEMOHBINA OTBET, MPEACTABIISIIONTNN COO0H pa3pO3HEHHBIE 3HAHUS 110 TEME
BONPOCAa C CYIIECTBEHHBIMH OIIMOKaMH B ompeneseHusx. lIpucyrcTByior
dbparMeHTapHOCTh, HEJIOTMYHOCTh HU3J0KeHUs. CTyIeHT He OCO3HaeT CBS3b
JaHHOI'O TMOHATHUA, TCOPUHU, SABJIICHUA C APYTrUMU OG’bGKTaMI/I AJUCHUITIIINHBI.

OTCyTCTBYIOT BBIBOJBI, KOHKPETU3ALNSA U JI0KA3aTEIbHOCTh M3JI0KEHUS. Peub 1-30
HerpaMoTHas. JlONOJHUTENbHBIE U YTOYHSIOIIME BOIPOCHI IIPEIONABATEINIS HE
IIPUBOJAT K KOPPEKLUU OTBETA CTYJEHTA HE TOJILKO Ha IOCTABIIEHHBIN BOIIPOC,

HO U Ha JIpyrue BOIPOCH! AUCLUIUIVHBIL.

He nomnydens! oTBeTHI 10 6a30BBIM BOIPOCAM JAUCHUTUINHBL. 0

PesynbTupyromas omeHka ompenensercss B cooTBeTcTBuH ¢ [lonokenuem o OamuibHO-
PEUTHUHTOBOI CUCTEME OLICHKH 3HAHUH CTYACHTOB.

IIpumepbI TeCTOB 1JIsI MPOMEKYTOYHOTO0 KOHTPOJIS:

Kaxkoit MeTo1 MOKHO IPUMEHHUTH 7151 HPaKIIMOHUPOBAHUS OCITKOB:
Kpucrannmm3zanuto

OcaxxaeHue KUCI0TaMH U IIeJI0YaMu

Dnexrpodopes +

BricanuBanue

O 4eM Mo3BOJISIET CYIUTh OMYPETOBasT PEAKITH:

+ O Hannynu O€IKOB B OMOJIOTMYECKON KUIKOCTHA
O nepBUYHOM CTPYKType Oenmka

O HaJIMYMKM aMUHOKHCIIOT B O€JIKe

O ¢yHKIUSIX OENKOB

CGKBGHI/IpOBaHHeM Ha3bI1BACTCA:
Onpenenenne Macchl Oenka
Omnpenenenue 3apsia 6enka

+OnpeneneHue nocae0BaTeIbHOCTH AMUHOKHCIIOT B OJIUIENTHAHON 1enu OrpeneneHue
¢bynkuuu Oenka

Metoxa pa3zneneHus OeITKOB HMOHOOOMEHHOW XpomaTorpadueil OCHOBaH Ha TaKHMX CBOMCTBAX
0EIKOB Kak:

Paznmuuns mo BenuunHe 3apsaa

Paznnums no MosekyJIsipHON Macce



+11o BenmnuuHE 3apsaa ¥ o MOJEKYIApHON Macce pyrue
paznnuus

Meton pazneneHus OeaKOB reib - (UIBTPAIMEH OCHOBAaH HAa TaKUX CBOMCTBaX OCJIKOB Kak:
Pasznuuus mo BenuuuHe 3apsiia

+Paznuuust o MOJEKyJIsIpHOM Macce

Paznuuusd no BenuumMHeE 3apsa v Mo MOJIEKYJISIPHOM Macce

Hpyrue paznnuus

Meton pazaencHus 6€IKOB 3eKTPoGOope30M B MOIMAKPUAMUTHOM T'elie OCHOBAH Ha TaKHX
CBOICTBax OENKOB Kak: +Pa3nuuus mo BenuuuHe 3apsiia
+Paznuuus 1o MOJIEeKyIsIpHOU Macce

+Pa3nuuuss Mo BEJIMYMHE 3apsiga U 10 MOJIEKYJSIPHOW Macce
Hpyrue pasnnuus

B xakom u3 nepedrcieHHbIX NPOLECCOB IPUMEHSETCS AUann3?

+OuncTKa 6ETKOB OT HU3KOMOJIEKYJISIPHBIX COSIMHEHUI

@pakMOHUPOBAaHNE BHICOKOMOJIEKYIISIPHBIX OCJIKOB IO PA3ITUYMIO0 MOJIEKYISIPHON MacChl
Paznienenue GeKOB IO CyMMapHOMY 3apsy

OnpeneneHne MOJIEKYISIPHON Macchl

Kaxkast xumMuyeckas cBsi3b IMOJIBEPracTCsi THIPOJIN3Y MIPH paciajie OeiIKoB?
Bonopoanas

CnoxHodpupHas

+Ilentnanasa

I'uapododHas

[Ton mepBUYHOI CTPYKTypoOii OeKa MOHUMAIOT:
+IlocnenoBaTeIbHOCTD aMHHOKHCIIOTHBIX OCTaTKOB B MOJIMIIENTUIHON LenH,
JETCPMUHUPOBAHHYIO T€HETUYECKU

KonuyecTBO 1 cocTaB aMMHOKHCIIOT, 00pa3yIONIUX MOJUTIENTUAHYIO Tienb ConepikaHue
3apsHKEHHBIX AMHHOKHUCIIOTHBIX OCTATKOB B MOJIUTIENTUIHON 1eTH Y KIaAKy

HOHHHGHTHHHOﬁ LCIHU B MPOCTPAHCTBC, ICTCPMUHUPOBAHHYIO TCHECTUYCCKU

BomopoaHbIMU CBSA3IMHU CTAOMIIM3UPYIOTCS CIAEIYIOIINE YPOBHHU CTPYKTYPHOU OpTraHU3aIiH
6enKoBOi MoseKybl: [lepBuuHas 1 BTOpUYHAs

TperuuHas U yeTBepTUYHAS

+ BropuuHas, TpeTU4HAas U YETBEPTUUHAS

IIepBuuHas, BTOpUYHAs U TPETUYHAS



[Tox nenarypanueit 6emka MOHUMAKOT:
+Hapymenue pacTBOpUMOCTH Oenka

+Hapymmenue noaBmkHOCTH OeKa IpH dJieKTpodopese

+Hapymenue runpatHoit obonouku Oenka +Hapymienue
CTPYKTYpPHI B PYHKITUU OelKa

[IpocTpancTBeHHas cTpyKTypa Oenka, oOpa3oBaHHAsh BOJOPOJHBIMH CBS3SIMU MEXIY aTOMaMu
NENTUAHOTO ocToBa 3T0: [lepBruyHas crpykrypa + Bropudnas cTpykrypa

TperuuHas cTpykTypa

UYeTBepTUuHas CTPYKTypa

[IpocTpancTBeHHass cTpykTypa Oeinka, oOpa3oBaHHass 3a CYeT B3aUMOJEUCTBUSA MEXKAY
paavKanaMy aMUHOKHUCIIOT 3TO:

[lepBuuHas cTpykTypa

Bropuunas crpykrypa +TpeTtuunas
CTPYKTypa

UYeTBepTHUuHas CTPYKTypa

benku neHatypupyroT B KJIETKE B pe3yJIbTare:

+Pa3priBa ci1abbIX CBsA3EH, MOAAEPKUBAIOIINX KOH(pOpMALIHIO Oenka
JlelicTBUS MPOTEOTUTHYECKUX (DEPMEHTOB

CunTe3a 0eNKOB TEIIOBOTO IIOKa

CHKEHHS KOHIIEHTPAINH JINTAHI0B

VYyacTByI0T B QOPMUPOBAHUN TPETHUHON CTPYKTYPHI OEITKOBOI MOJICKYJIbI:
Henonsipable pagukaibl aMUHOKHCIIOT

[TonsipHble aHMOHHBIE PAANKAIbl AMUHOKHCIIOT

+ O6a BUa paluKaloB aMHUHOKHUCIIOT

Hwu onvH B pagukaioB aMUHOKUCIOT

Kondopmanus 6enka 37o:

YmMc0 NOAUMENTHIHBIX LENei B OJIMTOMEpHOM OerKe

+KonnuectBo @- ciupaneii u - CKIag4aThiX CTPYKTYpP B MOJUNENTHIHON IETTH
[IpocTpaHCTBEHHOE PACHIONOKEHHE ATOMOB B OEITKOBOW MOJICKYJIe

AMMHOKHCIIOTHAs IIOCJICA0OBATCIBHOCTD B HOJ'IPIHCHTPII[HOﬁ Oeru

Bri6epute Hanbosee mpaBmiIbHOE ONPEIeSICHNe TPETHIHON CTPYKTYPHI OeJTKa:
[IpocTpancTBeHHas cTpyKTypa Oenka, CTaOMIN3UPOBaHHAS BOJOPOIHBIMH CBS3SIMH,

o0pa3yromuMucs MeXa1y aTOMaMu ENTHIHOTO OCTOBa



+Kondpopmanus mnomunenTugHOW 1enH, OOYCIOBJIEHHAs B3aUMOACWCTBUEM  paJUKajoOB
AMUHOKHCIIOT

HOp}II[OK qcpeaoBaHrd aMUHOKUCIIOT B HOHHHGHTHHHOﬁ J1(S20048

Cnioco6 yKIJIagku MpOTOMEPOB B OJTUTOMEPHOM OeIKe

BeiGepute Hanbosee NoaHOE U MTPABUIIBHOE ONPEEICHHE YETBEPTUYHON CTPYKTYpHhI Oerka:
Crioco6 yKJIaaKy MONUIIENTHIHON IIeTIH B IPOCTPAHCTBE

[IpocTpaHcTBEHHOE PACHIONOKEHHUE MOTUIETITHAHBIX 1Tl B BUE PUOPUILIAPHBIX CTPYKTYP
+KonudecTBo NpOTOMEPOB, UX PACIOI0KEHUE OTHOCUTEIBHO APYT APYra U XapakTep cBs3el
MEXy HUIMH B OJTMTOMEPHOM OeJKe

[Topsimok uepeoBaHus aMUHOKUCIIOT B TIOJTUTICTITHTHOM TSN

W3 mpuBeneHHBIX AMUHOKHCIOT BbIOEpUTE Te, paJuKajbl KOTOPBIX MOTYT YYacTBOBAaTh B
00pa30BaHUM BOAOPOIHBIX CBSI3EH:

[Iposnnn
+Banun
+CepuH +

dennnananug

W3 mpuBeneHHBIX AMUHOKHCIOT BbIOEpUTE Te, paJuKajbl KOTOPBIX MOTYT Y4acTBOBAaTh B
00pa30BaHUM HOHHBIX CBsI3EHl:

+JInzun Banun
Cepun

Dennmanannn

W3 mpuBeneHHBIX aMUHOKHCIOT BBIOEpUTE Te, paauKaibl KOTOPBIX MOTYT YYacTBOBATh B
00pa3oBaHUM AUCYIb(OUIHBIX CBA3CH:

JIn3una
Banuu

Cepun +1lucrenn

OO6pa3oBaHue TOMEHOB B MOJIEKYJIE O€JIKa IMPOUCXONT HA YPOBHE:
IIepBUYHON CTPYKTYPBI

BropuuHoii cTpykTypsl +TpeTnunoin

CTPYKTYpBI

YeTBepTUYHON CTPYKTYPBI



Komnnaren sBnsiercst: ['moGynsipHbIM
6enxoM +OUOPMILIPHBIM OETTKOM
TparcopTHBIM OeTKOM

benkom-pepmenTom

B cocraBe kosiareHa yaiie BCero BCTpEe4aeTcsi aMUHOKUCIIOTA:
[Tponun

AnaHuH

+I munun

JInzun

Jomen — aTo:
Yacte mpoToMepa, yuacTByromas B QyHKIIUU CBS3bIBAHUSI.
MoHoMmep 4eTBEPTHIHOTO OeKa.

+YacTp mpoTOMepa, BHITMOJTHSIONIASI CXOAHbIe (PYHKITMU B pa3HbIX Oenkax. HebGenkoBas
4acTh CIOKHOTO OenKa.

Hepeqem, BOIIPOCOB MJI MOATOTOBKH K 3K3aMECHY MO JTUCHHUIIJIHHE «buoxumus»

1. OOmas xapakTepucTuka OenKoB.

2. DU3NKO-XMMUYECKHE CBOMCTBA OCIKOB.

3. DnekTpuveckue CBOHCTBA OEITKOB.

4. PacTBOpUMOCTB, OCaX/I€HUE U (HPAKIIMOHHUPOBAHNE OEIIKOB.

5. Mertoabl BBIACICHUS M OYUCTKU OCIKOB.

6. Amnanu3 aMHUHOKHCIOTHOTO coctaBa OenkoB. Omnpeneneane C- u  N-  KOHIIEBBIX
AMUHOKHCIIOT.

7.  AMUHOKHCIIOTBI, BXOJ/SIIINE B COCTaB OEIKOB, UX CTpPOEHUE, (PU3HKO-XUMHUECKHUE CBOMCTRA.

MoHOaMUHOMOHOKapOOHOBBIE KMCIIOTHI, BXOJSIITUE O COCTaB OCIIKOB.

MoHoaMHUHOIUKapOOHOBBIE M JHAMHHOMOHOKAPOOHOBBIE KHCJIOTBI, BXOMSIIME B COCTaB
OEJIKOB.

10. Iukmndeckre aMUHOKHCIIOTHI, BXOAIINE B COCTaB OCIIKOB.

11. Twunsl cBs3eil aMHHOKHUCIIOT B MOJICKYJIEe OeKa.

12. TlepBuyHasi, BTOpUYHas, TPETUYHAS M YETBEPTUYHAS CTPYKTYPHI OeiKa.
13. Kunaccudukanus 6e1KoB. XapaKTepUCTHKA MPOCTHIX OCIIKOB.

14. Knaccudukanus 0eaKoB. XapaKTepUCTHKA CIIOKHBIX OCIIKOB.

15. XuMuueckue METOJIbl CHHTE3a OCIKOB (MHCYJIUH).

16. Hykneomporeuasbl: COCTaB, CTPOCHUE, POJIb.

17. XpomompoTeuasl: CpOeHUE, CBONCTBA, PYHKITHH.



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44.

45.
46.
47.

48.
49.
50.
51.

I'emornoOuH: cTpyKTypa, CBOMCTBA, (DYHKIIHH.

['mukonpoTenpl: CTpyKTypa, CBOMCTBA, (D YHKIIHH.

DepMEeHTHI - TPOCTHIE U CIIOKHBIC Oenku. O01Ias XxapakTrepucTuka GepMeHTOB.
Jlumonporenibl: CTPyKTypa, CBOMCTBA, (PYHKITUH.

Knaccudukamnus 1 HomeHknarypa GepMeHTOB.

Kodepments! u kopakTopsl. PasHooOpasue XuMudeckoit mpupoabl KohepMeHTOB.
['moTaTHOH U MUIIOEBEs KUCIOTa B POJIM KOYEPMEHTOB.

YOUXUHOHBI B pOJIU KOPEPMEHTOB.

BonopacTBoprMbie BUTAMUHBI B POJIM KOPEPMEHTOB.

Hykneotuas! B poiu KohepMeHTOB.

Mertasisl B posid KOPEpMEHTOB U KO()AKTOPOB.

CrnenuduuHocTh NeicTBUS (PEpMEHTOB, BUABI CTICHU(PUIHOCTH.

DneMeHThl KWHETUKHU (hepMeHTAaTUBHBIX peakiuii. OnpeneneHue K.

Mexanu3m neicTBust GepMEHTOB.

[ToHsITHE aKTUBHOIO U AJIOCTEPUUECKOTO IIEHTpa (EPMEHTOB.

AKTHBATOPHI U UHTHOUTOPHI (DEPMEHTOB.

MeTtoas! onpenenenns (GepMEeHTaTUBHON aKTUBHOCTU. ENMHUIIBI aKTUBHOCTH ()EPMEHTOB.
PerynupoBanue ¢pepMeHTaTUBHOI aKTUBHOCTU META0OIUTAMHU.

JleruiporeHassl ¥ UX pojib B oOMeHe BeulecTB (Hamucats cTpykTypsl HAJL, HAJI®, ®MH,
®A]J] 1 uX BOCCTaHOBJICHHBIC ()OPMBI.

Pons AT® B nporieccax KU3HEAEATENBHOCTH.

[{uTOXpOMBI: CTPYKTYpa, CBOMCTBA, POJIb B IIpOIeccax OMOJOTUYECKOTO OKUCIICHUS
Kosnzum A, Anietnn-KoA, ux poss B 0OMEHE BEIIECTB.

MuToxoHpun: Gpunogorunyeckas poyib, OHOXMMHUECKHUE MPOLECCHI, TPOTEKAOIIUE B HUX.
["'opMoHBI; 00111251 XapaKTepUCTHKA, POJIb B OOMEHE BEIIECTB.

[lepeBaprBaHue U BCachlBaHUE KHUPA B )KEIYIOUHO-KUIIIEUHOM TPaKTe.

[Ipoueccr pacuierienust 0enka B KelyJ0YHO-KHILIEYHOM TPAKTe.

Ponr  yrmeBomoB B nwuranud.  [Ipomeccel  mepeBapuBaHMs  YIVIEBOJOB B
KEJITYJJOUHOKUILIEYHOM TPAKTE.

Jlunu e, KaccUpUKAIMS U XapaKTePUCTUKA.
dochonmunuael: CTPYKTypa, J0KaTIU3alus B KIETKE, POJib.

I'mukonu3 (1enb XUMUYECKUX PEAKIMA, UX XapaKTEepPHCTHUKA, DHEPreTHUYecKas IICHHOCTh
[JIMKOJIN3)

[leHTO3HBIN HUKI (LIS XUMUYECKUX PEAKIUH, CBSA3b C TTTUKOIU30M).
[Mukn Kpebca (LMK XUMHUYECKUX peaKifii, 3HaUeHUE LIUKJIA).
DHepreTuyeckuii 6amaHc aHa3pOOHOTO M a9POOHOTO OKUCIICHUS YTIEBOIOB.

ITporiecchl OMONOTMYECKOTO OKUCIEHHUS (LEeNb IMEPEHOCa 3JEKTPOHOB, SHEPreTHYECKHUM
CMBICI TpaHCHIOPTa 3JIEKTpoHOB, CTpyKTypel HAJ[ u ®AJl, yka3zaTb u3MEHEHUs,
MPOUCXOJSIINE B CTPYKTYypax KOGEPMEHTOB IIPU OKHCICHUN ¥ BOCCTAHOBIICHUH).



52.
53.

54.

55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.

OxucnurensHoe hochoprIMpoBaHUE.

B-Oxucnenne >XUPHBIX KHUCIOT (Ilelb XMUMHYECKHX peaklui, oOpa3oBaHHE aKTHUBHOTO
aleraTa 1 ero cynp0a, sHEpreTH4ecKoe 3HaYeHUEe B-OKUCICHHS).

I'mukoreHonmu3 (OTJIMYME OT TJIMKOJIM3a, IEMb XUMHUYECKHX PEaKIUd, 3HEepreTHdYecKas
IIEHHOCTB ).

CBs13b yIJI€BOJHOTO OOMEHA C YKHUPOBBIM.

CBs13p 0€TKOBOTO OOMEHA C YIJICBOIHBIM U YKHPOBBIM.

buocunTe3 KUPHBIX KUCITOT (IIeMb XUMUYECKUX peakiuid, poias HAJ1D.Ho.
['mukoneorenes (MCXOAHBIE BEIIECTBA, POJIb TUPYBATA).

buocunres rimkorena.

OcHoBHBIE 3Tarbl OMOCHHTE3a OenKa.

HcTounuku 00pa3oBaHus aMMHAaKa B )KUBOM OPTaHU3ME U ITYTH €T0 YAaJeHUS.
JlexkapOOKCHUIHPOBAaHUE AMUHOKHUCIIOT (3HAYCHHE, TIPUMEPHI, KOHEUHBIE TPOTYKTHI).
JlesaMuUHUpOBaHWE aAMHUHOKHCIOT (TUIBI J€3aMUHUPOBAHHUSA, 3HAYEHHE, KOHEYHbIE
MIPOJTYKTHI).

[lepeamuHupoBaHrEe aMUHOKHUCIIOT (3HAUEHUE, IPOTYKTHI PEaKIuii).

CuHTEe3 MOYEBHHBI B OPTaHU3ME.

DHepreTuyeckas ICHHOCTh OKHCIIEHUS KHpa (Ha IpUMepe TpuoJieaTa).

buocunres pochonunumos.

B3aumocBsi3p 0OMeHa 6eITKOB, )KUPOB, YTIEBOIOB.

OxucnutensHoe JeKapOOKCUITUPOBaHUE TTHPYBaTa.

OkucneHue riavuepuHa.

9.Y4eOHO-MeTOANYECKOE U HH(POPMALMOHHOE 00ecnieyeHHe U CHUILTUHBI
JIureparypa

@) OCHOGHaA Tumepamypa:
HoBokmanoBa, A. JI. buoxumus ans texnomoroB B 2 4. Yacte 1-2. : y4eOHHK U
MPaKTUKYM IS akajieMuueckoro OakamaBpuara / A. JI. HoBokmanoBa. — 2-€ u31., UCIIp.
— Mocksa : UznarensctBo HOpaiit, 2019. — 211 ¢. — (bakanaBp. Axkanemuueckuit
kypc). — ISBN 978-5-534-02151-6. — Texcr : anextponssiii // 9bC FOpaitt [caldT]. —
URL: https://urait.ru/bcode/437230

Epmios, 0. A. buoxumus : yaeOHUK U MPAKTUKYM ISl akaJeMHYecKoro OakaizaBpuara /
1O. A. Epmos, H. 1. 3aituesa ; nox penakuei C. U. lykuHa. — 2-€ U31., UCHp. U AOII.
— Mocksa : UznarensctBo HOpaiit, 2019. — 323 ¢. — (bakanaBp. AkanemMuueckuit
Kypc). — ISBN 978-5-534-07505-2. — Texcr : anextponnsii // 9bC FOpaitt [caldT]. —
URL: https://urait.ru/bcode/433688

Antuna E.B., XuMus OHONOTMYECKH AKTUBHBIX BEIIECTB M YKM3HEHHBIX MPOIIECCOB :
yaeOHoe nmocobue / Autuna E.B. - IBanoBo : MBaH. roc. Xum.-texHou. yH-T., 2015. - 303
c. - ISBN -- - Texkcer : anextponssiii / DbC "KoncynbsranT ctymenrta” : [caitt]. - URL :

http://www.studentlibrary.ru/book/ghtu_023.html



https://urait.ru/bcode/437230
https://urait.ru/bcode/437230
https://urait.ru/bcode/437230
https://urait.ru/bcode/433688
https://urait.ru/bcode/433688
https://urait.ru/bcode/433688
http://www.studentlibrary.ru/book/ghtu_023.html
http://www.studentlibrary.ru/book/ghtu_023.html

4. Kosanenko JI.B., buoxumuueckre OCHOBEI XMMHUM OHOJIOTHYECKH aKTHBHBIX BEIECTB :
yaeOHnoe mocooue / Kosanenko JI. B. - 3-e m3a. (311.). - M. : BUHOM, 2015. - 232 c.
(Yuebuuk s Beiciieit mkomsl) - ISBN 978-5-9963-2625-9 - TekcT : 37eKTpOHHBIN //
ObC "Koncynbrant crynenra" : [caidt]. - URL :

http://www.studentlibrary.ru/book/ISBN9785996326259.html
0) oonoanumenvnasn 1umepamypa

1. OcuoBbl Ouwoxumum : yueb.mocobume / T.JI. Ayspman, T.I'. T'enepanoBa, I'.M.
Cycnsaok. — M. : UHOPA-M, 2017. — 400 c. — (Bsicmiee oOpa3oBanue:
bakanaspwuar). http://znanium.com/bookread2.php?book=760160

2. Tebuer A.K. buonormueckass XuMusi B BONpOcax M OTBeTax, y4yeOHO-
MeToaudeckoe mocoodue, 2010.

3. [on pen. E.C.CeBepuna u A.fl.HuxonaeBa buoxummus (Kpatkuiéi Kypc ¢
YIOpaKHEHHUSIMU U 3a1adamu). M. 2002

4. Hukonaes A. Sl. buonormueckas xumus: ydeOHoe mocoOue s CTYACHTOB
MEJIUIIMHCKUX BY30B, - M., 2004.

5. bepezos T.T., KopoBkun b.®. buonornyeckas xumusa. M. 2004

6. Oununnosny 0. b. buoxuMmudeckue 0OCHOBEI JKU3HENEATEILHOCTH UeIoBeKa M.:

«BJIAJIOC». 2005. 404 c.

8) 21eKkmponHble OubAUOmMeuHble cucmembl, ¢ Komopvimu y COI'Y umeemcs
oelicmeyouuil 002080p, cospementsle npogheccuonaivhsle daszvl,
uHpopMmayuoHHble CRPABOUHBIE CUCIEMDBL:

IIporpamMmmuble o0ecnieyeHus1, o0ecnevynBalOIue peajan3anuio 00pa3oBaTeIbHbIX
NporpamMm
PI'BOY BO «CeBepo-OceTHHCKHI rocyiapcTBeHHbIH YHHBepcuTeT nMeHH Kocra
JleBaHoBu4a Xerarypona

Ne n/m HaunmeHoBaHue Ne norosopa(siunensus)

1. | Windows 7 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r

2. | OfficeStandard 2016 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.20161

3. | Cuctema tectupoBanus SunravWEBClass Ne468 ot 03.12.2013 UII Cynrarynun P.T.(6eccpouno)

4. AnTHBHpYCHOE nporpammHoe obecriedenne | Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
KasperksyTotalSecurity 14.03.2019r

5 Cucrema moncka TeKCTOBBIX 3auMcTBOBaHUN | Ne795 ot 26.12.2018 (meiictBurenen 1o 30.12.2019r) ¢
«AnTumarnar.BY3» 3A0 «Antu-lIliarnar»

JIEKTPOHHBIE pecypchl, 00ecneYnBaIye peajJn3annio 00pa3oBaTejJbHbIX IPOrpamMMm
®I'BOY BO «CeBepo-OceTuHCKHii rocy1apcTBeHHbIH YHUBepcuTeT nMenu Kocra
JleanoBuuya Xeraryposa»



http://www.pandia.ru/text/category/uchebnie_posobiya/
http://www.pandia.ru/text/category/uchebnie_posobiya/
http://www.pandia.ru/text/category/uchebnie_posobiya/

1. ObC «Yuuepcurerckas o6uommoreka ONLINE» (https://biblioclub.ru/)

2. OBC «KoncynbTaHT cTyaeHTay CTyaeHdYecKas dJIeKTpOHHAs OMOINOTEKA 10
MEIULUHCKOMY U (hapMalieBTHUECKOMY 00pa30BaHMIO, a TAKXKE 110
€CTECTBEHHBIM U TOYHBIM HaykaMm B 1enoM (http://www.studentlibrary.ru/)

3. OBC «Opaiit» — oOpa3oBaTebHAs Cpe/ia, BKIIOYArOIIAas BUPTYaTbHBIN
YUTATBHBIA 3aJ1 Y4€OHUKOB M yU4€OHBIX TTOCOOUIA OT aBTOPOB U3 BEAYITUX
BY30B Poccuu 1o BceM HarpaBIeHUSIM U CHEIUAIBHOCTIM
(https://www.biblio-online.ru/)
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10. MarepuajJbHO-TeXHHMYECKOe o0ecredeHue TN CIUTIUHBI (MO1YJIA)

B o6pazoBaTenbHOM IpoIecce UCIONIb3YIOTCS:

CTaH/IapPTHBIE YICOHBIC ayAUTOPUH IS IPOBEICHUS TPAKTHUECKUX
(ceMHUHApCKUX U JEKIIMOHHBIX 3aHSITUN, TPYIIIOBBIX U HHAWBHIYaTbHBIX
KOHCYJIbTAIINH, TEKYIIero KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTalliu, OCHAIICHHbIE
CTaHJapPTHBHIM HA0OpOM yueOHO# Mebenn, yueOHOM JOCKOW U CTallMOHAPHBIM WJTH
MEPEHOCHBIM KOMIUIEKCOM MYJIbTUMEANIHOTO MPE3CHTAIIMOHHOTO 000PYI0BaHHUS,

KOMITBIOTEPHBIN KIIACC ¢ BO3MOXKHOCTBIO MOJIKIIIOUEHUS K ceTH « HTepHeT» u
obecrieueHneM JIOCTYIa B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCHUTETA;

METOJIMYECKU, HATJIAIHBIA U pa3AaTOUYHbIA MaTepra IJid OpraHu3aluu
IPYNIIOBON ¥ MHIUBHUIyaJIbHON pabOThl 00ydaromuxcs Ha 1a00paTOPHBIX
3aHITHIX (MUKPOCKOIIBI, HA0OP MpenaparoB, TA0IHIIBI 1 MEKpodoTorpadun).
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