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1. Ileau ocBOeHMSI AUCUHUILIHHBI.

K ocCHOBHBIM meJSIM OCBOCHHS IUCHHUILUIMHBI «XUMHUS OHOJIOTHYECKHU
AKTUBHBIX BELIECTBY» CIEAYET OTHECTH:
— JIaTh CTYJICHTaM 3HAHUSI OCHOBHBIX MOJIOKEHUN OMOOPraHUYECKOW XUMUU U XUMUH
OMOJIOTMYECKH AKTUBHBIX BEIIECTB, OOYYUTh CTYJCHTOB HaBbIKaM MPAKTUYECKOU
paboThl B OO0JaCTHU CHHTE3a, BBIJACICHUS W OUYHMCTKA OHOJOTHYECKH AaKTUBHBIX
COCIMHEHUN, TOATOTOBUTH CTYJAEHTOB K JEATEIIBHOCTA B COOTBETCTBUHU C
KBaTM(UKAITMOHHON XapaKTepUCTUKON OaKajiaBpa 1o HalpaBJICHUIO.

K ocHOBHBIM 3agayaM OCBOCHMS JUCIUIUIMHBI «XHMHS OHOJOTHMYECKHU

AKTUBHBIX BEIIECTBY» CJIEAYET OTHECTH:
— MOJIy4eHHUE CTYJICHTaMHU 3HAHUM 00 OCHOBHBIX KJIaccaX OMOJIOTHYECKH aKTHUBHBIX
COCIMHEHUN, METOJIaX UX IMOJyYCHUS, BBIJCICHUS, OYMCTKA U MOIU(PUKAITIN
— PpAaCKpBITHE CBSI3U JNHUCIUIUIMHBI C JPYTHMH XUMHUYECKUMH M OHOJOTHYECKUMU
TUCHIUTUIMHAMU, (U3UKOU, XUMHUICCKON TEXHOJIOTHEH U Jp.
— OCBOCHHE CTYJACHTaMH 0a30BBIX METOJIOB M MPHUEMOB PAOOTHI ¢ OMOJIOTHUYECKH
AKTUBHBIMU COEJUHECHUSMH, OCBOCHHE COBPEMEHHBIX METOJOB pA3JCICHUS U
JI0Ka3aTeIbCTBA CTPOCHUSI OMOJIOTUUECKU aKTUBHBIX COCTMHEHUH.

2. Mecto mucuuniunbl B cTpykrype OOII 6akanaBspuara.

JuctuminHa «XuMusi OMOJIOTUYECKH aKTUBHBIX BEIIECTBY» OTHOCUTCS K YUCITY
mpo¢eCCHOHATIBHBIX YUEOHBIX JUCIUILINH BapuaTUBHOM yacTu 6azoBoro nukia (b1)
OCHOBHOM 00pa3oBaTesibHON MPOrpaMMbl OakaiaBpuaTa.

«Xumusi OMOJIOTMYECKH aKTHBHBIX BEIIECTB» B3aMMOCBS3aHAa JIOTMUECKH U
COJIEPKATEIIbHO-METOIUYECKH CO CIEAYIONMMH JTUCIUIUIMHAMU € TMPaKTUKaMU
OOII:

— OO01ast ¥ HeOpraHUYEeCKask XUMHUS

— Oprannyeckasi XuMHs

— OCHOBBI MOJIEKYJISIPHOM OMOJIOTUN

— OOuras 6MoNoTHs U MUKPOOHOJIOTHS.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUsI MO TUCHUIINHE
(MoyJ110), COOTHECEHHbIE C IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOEHHUSA
o0pa3oBaTeJibHON MPOrPaMMBbl.

B pe3ynbpTaTe ocBOCHMS AUCIMIUIUHBI (MOYJIsT) Y 00ydaronuxcst opMUPYIOTCS
CJIEIYIONHME KOMIIETCHIIMM M JOJKHBI OBITh JOCTHTHYTHI CIETYIOIINE PE3yJIbTaThl
oOy4eHwus Kak dTar (GOPMUPOBAHKS COOTBETCTBYIOMIUX KOMIIETEHITHH:



B pesyabrare

OCBOCHMSA
Kon o0pa3oBaTebHOI IlepeyeHb MIAHUPYEMBIX pPe3y/IbTAaTOB
KOMIIETeHI MU MPOrpaMMbI 00yuYeHus M0 TUCHUILINHE
o0yuaruuiics 10JKeH
o0aaxaTh
OIIK-2 CITOCOOHOCTBIO U 3HATh:
TOTOBHOCTBIO TEOPETUUECKHUE MOJIOKEHUS, CIOCOOCTBYIOIIUE
HUCIIONB30BaTh OCHOBHBIE | POPMHPOBAHUIO CHCTEMBI 3HAHUH B 001aCTH
3aKOHBI OMOOPTaHNYIECKON XUMHUN HA OCHOBE COBPEMEHHOM
€CTECTBEHHOHAYUHBIX €CTECTBCHHOHAYYHOU KapTHHBI MHpa
JUCLIUILINH B YMETB: .
MPO(eCCHOHATBHO MCTIONB30BATh 3HAHUA O COBPEMEHHOH
€CTECTBEHHOHAYYHOW KapTHHE MUPA IS
JIESITEIIbHOCTH,
YCTaHOBJICHHUS B3aUMOCBSI3U MEXKIY CTPOCHHUEM
HpHMeHﬂTL METO/IBI OMOJIOTMYECKH aKTUBHBIX BCIIICCTB U UX
MaTCMaTHICCKOro CBOWCTBaMU M ()yHKIIMOHAIEHBIMU OCOOCHHOCTSIMU
aHaJln3a u B KUBBIX CUCTEMAX;
MOJACIINPOBAHUA, BJAa€Th:
TCOPCTHICCKOI'O 1 HaBBIKAMH BBITTOJTHEHHUS KCIIEPUMEHTAIBHBIX PadoT
JKCIIEPUMEHTAJIBHOTO B 00JIACTH XUMHH OHOJIOTHYECKH AKTUBHBIX
HACCIENOBAHUSA BEIIECTB C IPUMEHEHNEM apceHalla COBPEMEHHBIX
METO/IOB U TIOAXO/IOB.
I1K-9 BJIaJICHUEM OCHOBHBIMHM | 3HATh:

METOJIaMH U IPUEMaMH
[IPOBECHUS
IKCIEPUMEHTAIbHBIX
HCCIIE0BAHUI B CBOEH
npodeccuoHanbHOMI
00J1aCcTH, CII0COOHOCTD
IPOBOJUTH CTaHJIapPTHBIE
U cepTu(UKalMOHHbIE
UCIIBITAHUS CBIPBS,
rOTOBOM NPOLYKIUHU U
TEXHOJIOTMYECKHUX
IIPOLIECCOB

METOAOJIOTHYECCKHUE OCHOBBI, ITO3BOJIAIOIINEC
OMPENeTUTh HEOOXOJUMBIC HATPABIICHHS
WCCIIeNOBAaHNN 1 PAKTHIECKUX paboT B 00IacTH
OMOOpPraHUYECKOW XMMHUHU, METOJIBI U IPUEMBI UX
BEITIOTHEHUS, & TAKXKE TEXHOJIOTHYCCKHUE
TpeOOBaHMS K CHIPHIO, TOTOBOM MPOIYKIIMH U K
OCYILIECTBIICHUIO Pa3IMYHBIX TPOLIECCOB T10
MOJTyYEHUIO OMOJIOTUYECKH AaKTUBHBIX BEIIIECTB;
YMeTh:

BBIOMpATh METO/BI U TIPHEMBI SKCTIEPHUMEHTATIBHOM
paboThl ¢ GMOTOTNYECKH AaKTHBHBIMHU BEIICCTBAMH,
B TOM YHCJIC MTO3BOJISIONINE TPOBOANTH
MOJIU(UKAIIUIO CYHISCTBYIONINX U pa3paboTKy
HOBBIX CIIOCOOOB MX CO3IaHMS;

BJIAJIETh:

HaBBIKAaMHU aHaJINW3a CBOMCTB 6I/IOJ'IOI‘I/I‘-ICCKI/I
AKTUBHBIX BEIIECTB, HCXOJIS U3 OPraHU3aIUK UX
CTPYKTYPHI, BEIOOpA HEOOXOAMMBIX METOJIOB FIX
HCCJICAOBAHUA U ITIOCTAHOBKH 3KCIICPUMCHTAJIbHBIX
3a/1a4, HAPaBJICHHBIX Ha WX MOJyYCHUE,
MOIM(PUKALINIO, UCIIOJIB30BaHUE B IPYTHX
MPAKTHYECKUX padoTax.

4. CTpyKTYypa M coepKaHMe M CUMILINHBI.




OO6mu1ast TPy1I0EMKOCTh AUCITUIUIMHBI COCTABIIACT 5 3a4eTHBIX enuHuil, T.. 180
aKaJeMHUYEeCKHX 4acoB (13 HUX 164 yacoB — camocTosTenpHas padoTa CTyIEHTOB).
Paznensl mucrumimabl «XuMusT OMOJIOTHYECKH aKTUBHBIX BEIIECTB» M3YYaroTCs Ha
BTOPOM Kypce.

YerBepThlii cemecTp: siekuun — 10 yac, mabopatopHsie padotel — 6 yac (16 yacos
ayJIMTOpHBIX, 164 caMocTosTeNbHAs paboTa), hopMa KOHTPOJISI — HIK3aMEH.
CtpykTypa W coAepKaHHE JUCHUIUIMHBI «XUMHUS OWOJIIOTUYECKH aKTHUBHBIX
BEIIECTB» I10 CPOKaM M BUAAM pabOThl OTPAKEHbI B IPUITIOKECHHH.

Conep:xanue pa3aeaoB JUCUUININHBI

[Tl cemecTp

4.1. Pactipenenenre o6beMa U COACPIKAHUS JUCITUTUTHHBI (MOJTYIIS) 110
paszzenaM, cemecTpam, BijaM yueOHON paboThl 1 popMaM KOHTPOIIS

O6beM (B akaj. yac.)
s DopMBbI TEKYLIETO KOHTPOJIS
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% g 51 KonrakTHas padota
§ 3 % (1o Buzam Y‘ie6HHX = DopMBI IPOMEKYTOUHO
5 g 3aHSTHIA) 2 arTecTalnuu
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an)
1 4 180 | 16 10 6 164 3amuTa 1a00paTOPHBIX padboOT
Beezosd 1 qepl 16 | 10 | 6 164 | 4 | Drsaven
cemecmpe:

4.2. HameHOBaHUE U cOAiepKaHUe pa3JesioB AUCIUILINHBI

Ne HaumenoBanue ConepxaHue
pazzena pazzena pazzena
| AMMHOKHUCIJIOTHI. Homenknatypa, knaccuduxarus, CTepeoXuMusl.

Panemu3aius aMMHOKUCTIOT, MEXaHU3MBI
pateMu3anuu (Mo 1eCTBUEM OCHOBAHUM, KUCTIOT
U TI0 OKCA30JIOHOBOMY MEXaHU3MY).
DOU3NKO-XUMHAYECKUE CBOMCTBA aMUHOKHCIIOT.
KucnoTHO-0CHOBHBIE CBOMCTBA,
U303JIEKTPUYECKAs TOUKAa. XMMHUUECKUE CBOUCTBA:
pEAKIMU aMUHOKHCJIOT [0 AMUHOTPYIIIE, 110




KapOOKCHIIBHOM rpymnIe, C 0OJIHOBPEMEHHBIM
y49aCTHEM aMHHO- M KapOOKCHJIBHOW TPYIII.

[lerrtuaer 1 OenKy.

[Tentunel. CTpoeHue, HOMEHKIATYPA,
knaccupukanusa. Kondurypanus nentuinoin
CBS3H.

benku. Knaccudukanus 6eakoB. OyHKIUN
OENKOB.

MeTo/1b1 BBIZICJICHUSI U OYUCTKU OEITKOB: JHAIN3,
yIbTpapuIbTpaIys, IeHTPUPYTupOBaHUE, Teilb-
xpomatorpadusi, anekTpodopes, HOHHAS U
addunHas xpomatorpaduu.

Koudopmarus monmumentuiHo# 1enu B 6enkax.
Bropuunas crpykrypa Oenka. CriupanbHbie
cTpykTypsl. Cknaguarsie cTpyKTyphl. [loHsTue o
TPETUYHOUN U YETBEPTUUHOU CTPYKType Oemka.
MeTonbl yCTaHOBIIEHUS TPOCTPAHCTBEHHON
CTPYKTYpHhI OenKkoB. JleHatypaius u peHarypamus
OEJIKOB.

DepMEHTHI.

Hpyrue
OMOJIOTHYECKHU
AKTHBHBIE TIEIITHIHO-
OCJIKOBBIE BEIIECTBA

Knaccudukanus u HomeHknatypa pepMeHTOB.
Crpoenue GpepMEHTOB U MOHATHE 00 aKTUBHOM
nentpe. CrnenubuyHOCTh NeUCTBUS (PEPMEHTOB.
[Tpuntunel GepMEeHTATUBHON KUHETHKH. Briusaue
Ha CKOPOCTh (DEPMEHTATUBHON PEaKIIuu
KOHIICHTpAIMH (pepMeHTa, KOHLIEHTPALUU
cyOctparta, Temnepartypsl, pH cpenp.
KoHKypeHTHOE 1 HEKOHKYPEHTHOE
UHTHOUpOBAHUE.

[Tentuausie ropmonsl. Heiponentuasl. Ilentuab
C UMMYHOJIOTUYECKUM JericTBuEM. [lenTuinbie
anTuonotuku. [lentunnpie TokcuHsbl. [lentuast ¢
BKYCOBBIMU KaU€CTBAMH.

Hyxiennosbie
KkucioTel. CTpoeHue.

buonoruueckas poib, cTpoeHUE U
knaccudukaiysi. CTpyKTypHbIE KOMITOHCHTBI
HYKJICHHOBBIX KHCJIOT: TeTEPOIUKITNICCKHIEC
OCHOBaHWSI, YTIIEBOIbI, (pocopHas kucmoTa.
['eTeponMKINYECKUE OCHOBAHMS TUPUMHUIHHOBOTO
U IIyPUHOBOTO psijia: GU3UKO-XUMHYCCKUE
cBOMcTBa. MUHOPHBIC KOMITIOHCHTHI HYKJICHHOBBIX
KHUCJIOT.

Hyxneo3uasl. MoHo-,
OJINTO- U
TTOJIMHYKJICOTH/IBI.

Hyxneosunsr. Knnaccudukaiius 1 HOMEHKIIATypa.
CrtpoeHue HyKJI€O3UI0B, TUII TTTMKO3UIHON CBI3U
U ee KOHpUTypanus._

Xumuueckas — moougukayusi  HyK1eo3udo8  no
2eMepOYUKIUYECKUM — OCHOBAHUAM.  peaKyuu
MEemuIupoB8aHus, AYUIUPOBAHUS,




2A7102eHUPOBANUS, MepKypUupoBarus,
83aumodeticmaue ¢ OUCyibpumom, cuOpa3uUHoOM,
2UOPOKCUNAMUHOM, mempaoxcuoom oCMUS,
anvoe2uoamu.

Xumuueckass  moougukayusi  HyK1eo03u0o8  no

Y2ne800HOMY ppacmenmy: AIKUIUPOBAHUE,
ayunuposauue, OKUCIeHUe, B3aUMOOelCmeue ¢
KapOOHUIbHLIMU NpPOU3800HbIMUL. luoponus

2AUKOZUOHBIX CE53€l.

Hyxneorunpel. CtpoeHue U CBOMCTBA.
Omnuro- u nonunykiaeotTuasl. Homenknatypa u
ctpoeHue. Tun MeKHYKIICOTHIHOU CBSI3H.

JHK u PHK: Tums u
YPOBHU CTPYKTYpPHOU
OpraHU3aluH.

Bmopuunas cmpykmypa JIHK. Kongpopmayus
HyKeomuoos. Kongopmayuu cemepoyuriuyeckux
ocHosaHuil, Qypanosznozo yuxia (C2’-suoo, C3 -
9HO0), 2NUKO3UOHOU CB53U (CUH- U AHMU-
koH@opmayuu). Mooenv Yomcona-Kpuxka.
Maxkpomonexkynsapuwie ceoucmea [{HK.

[Tonstue o perukanuu JJHK.

Tune PHK - pubocomanbHasi, MaTpudHasi,
TpaHcnopTHas. OyHKIMOHAIBHAS POJIb PA3HBIX
tunoB PHK.

[IepBuunas ctpykrypa PHK. MakpocTpykrypa T-
PHK, mozaenp KJI€BEpHOIO JIMCTA.

MoHocaxapuasl.

Crpoenue, HomeHkmarypa. Crepeoxumusa Hu
KOH(opMalusi  MOHOCaxapuj0B.  AHOMEpPHBIN
IEHTP: €ro CTepPEOXUMHs, OCOOble CBONCTBA
TUJIPOKCUIBHOW TPYTIIHI.

Baxxueinmue MIPOU3BOJIHBIC MOHOCAaXapUua0B:
TEKCO3bl, JIe30KCHucaxapa, aMuHOcaxapa, ypoHOBBIE
KHUCJIOThI, HEHPAMUHOBAsI U CHAJIOBBIE KUCJIOTHI.
XUMHYECKHE CBOMCTBA MOHOCaXapua0B
(anKuIUpoOBaHUE, alMJIMPOBAHUE,
BOCCTaHOBJICHHUE, OKHCJIEHHUE, €HOIM3anus,
TJIMKO3WJIMPOBAHUE).

Onwuro- u
MOJIUCAXAPHIBI.
VrieBoa-0eIKoBbIE
KOHBIOTaThEl.

Knaccudukanus, HOMEHKIAaTypa, CTEPEOXUMHUS.
[l'omononucaxapuibl: Kpaxmall, HEJUTI0103a,
[JIMKOT€H, XUTUH, JEKCTPaH.
I'eTepononucaxapuibl: FeMULEIIIIOIO034,
IICKTUHOBBIC BEIIECTBA.

VrieBoa-0eJIKOBbIE KOHBIOTAThI. THIIBI CBA3€EH
yTJIeBOJIOB ¢ OenkoM. ['eTepononnaMuHOCaXxapu bl
- OCJIKOBBIE KOMILJIEKCHI COEIUHUTEILHOM TKaHH.




I'enapuH, ero aHTHKOAryJIsHTHAas: aKTUBHOCTb.
I'manypoHoBas Kuciaora, CTpOCHHE,
Oounosoruyeckas poiib. XOHAPOUTHHCYIb(ATH U UX
POJIb B KaNbLIM(PUKALIMK TKAHEH.
['pynncnenuduueckre BemecTBa KpoBH.
AHTHUIE€HBI U aHTHUTEJIA, arTJIFOTUHALINSL.

JInnael

Haxoxnaenue B npupoje, GyHKIUHU,
knaccupuxausi. CTpyKTypHbIE KOMIIOHEHTBI
JIMTUIOB: BBICIIINE KUPHBIE KUCIOTHI, CTUPTHI,
aJbJICTUIbI, AMUHOCTTUPTHI, aMUHOKUCIIOTHI,
noJ1u0J1bl. OCOOEHHOCTH CTEPEOXUMHUH JIUIHUJIOB U
HOMEHKJIaTypa.

Hetitpanpabie TUNUABI — KIacCUpUKAIIHS,
cTpoenue, GpyHkuuu. HelitpanbsHbie
[JIMLIEPOJIUIIHIBI CO CIOKHOI(UPHOU CBS3bIO, C
IPOCTOM 3PUPHON CBA3BIO: ANKUIbHBIE U 1-O-
AJKeHWIbHBIE (I1JIa3MaJIOTeHbI). XO0JIECTEPUH: €ro
oco0asi poJib B OpraHu3Me.

['mukonunuael. [MUKO3UAAUTAUIIEPUIBI,
nepeOpo3uabl. ['aHrTMo3uab!: Ki1accupuKanus u
Ouosoruyeckas poJb.

®dochonunuasl. CTpoeHHE U HOMEHKIATYpa.
I'muniepodoconunuast. [omurmunepodocdarsr,
bochonHO3UTH B

Cunronunuapl. CHOUHTO3MHOBBIE OCHOBAHMS,
THUTIBI IPUPOTHBIX COUHTONHUIHIOB.
Cdunrodocdochonumnub.

Jluniuael 1 Ouosornueckrue MemMopanbl. Da3oBbIC
COCTOSTHUS IMTTUAHBIX arperaTos, (a30BbIe
nepexo/sl. JJMHaMUYeCKOe COCTOSIHUE JIMITHIOB B
oucnoe. [loHsATHE 0 KUJIKOKPUCTAIIINIECKOM
coctosinuu. Jlarepanbnas qudpys3us u Gaur-
dorm.

[Tpuntuner opranuzanuu U GyHKIIMOHUPOBAHUS
OMOJIOTHYECKUX MEMOpaH.

10

MexkieTouHas
XUMHYECKas
CUTHAJITA3AIIN

JloxkaibHBIE XUMHYECKUE MEIHATOPBI, TOPMOHHI,
HeWpoMeauaTopbl. MexaHu3Mbl 1€UCTBUS
BOJIOPACTBOPUMBIX U KUPOPACTBOPHUMBIX
CUTHAJIBHBIX MOJIEKY.

Curnanuzanusi C y4aCTUEM PELENITOPOB
KJIETOUHOUW MOBEPXHOCTHU U BTOPBIX MOCPETHUKOB.
Bropuunsie meccenpxepsl (I-AM®, 1-I'MO,
MOHBI KaJblus, HHO3UTTpUudochar,
TUAUITIAIEpUH). DepMEHTHBINA KacKkaj 1
YCUJICHUE BHEKJIETOUYHOI'O CUTHAJIA HA IPUMEPE




[IMKJIa aKTUBAIIMU aJIcHIIATIUKIa36l. I-AMO®-
3aBUCHUMBbIC IPOTEUHKUHA3HI.

CreponHbIE TOPMOHBI.
[MuknoneHTaHnepruapoPeHaHTPEH U €ro
MpPOCTpaHCTBEHHOE cTpoeHue. Kimaccuduxanus
CTEPOUJHBIX TOPMOHOB. DCTpOreHbl. OYyHKIMS U
O0COOCHHOCTH CTPYKTYPBI. AHIPOTEHbI U
aHa0O0JIMKHU (TeCTOCTEPOH, AaHAPOCTEPOH).
['ecrarenHbie TOPMOHBI: TPOTECTEPOH, ITPETHUH,
KOHTPAICNTUBBI, UX (HU3HOJOTUYECKOE JICHCTBUE.
MuHepanoKOPTUKOUIBI U TIIFOKOKOPTHKOUIBI, UX
pOJIb B 0OMEHE BEIIECTB (KOPTU30H,
TUAPOKOPTU30H, AJIbIOCTEPOH).
TpancpopmMupoBaHHBIE KOPTUKOCTEPOUIBI:
peAHU30J, IPEAHU30JI0H, IEKCaMETa30H.

OOGmiee mpeAcTaBICHUE O MEXaHU3ME JIEHCTBUS
CTEpPOUIOB Ha MOJICKYJISIPHOM YPOBHE.

buorennsie amunsl. Helipomennatopsl 1 TOPMOHBI
- TOpoOU3BOJHBIE  aMHUHOKHUCIOT. Ilytm  ux
oOpa3zoBaHus, CTPYKTypa U (GyHKIHOHAIbHAs
poisb. CTpoeHuE cUHarca.

AnermnxoimuH u  ero aHraronuct ['AMK.
KarexomamuHbl:  aJpeHanuH,  HOpAaJpPEHAIUH,
JJODA xak MeauaTopbl CUMIATHYECKONW CHCTEMBI.
[IpousBoaHble HWHAONA: TPUIITAMUH, MEIATOHUH,
cepotoHuH. [Ipou3Bo/iHbIE UMUA30J1a; TUCTAMUH.
[IpoTuBOrMCTAMUHHBIC MPENAPATHI.

4.3. JTaboparopusbie pabotsl (JIB)

Ne Ne pa3nena TpynoeMKOCTE
p HanmenoBanue 1abopaTopHbIX paboT pya
/0 | IUCHUILUIAHBI (B akaj. yac.)
1 3 DU3NKO-XUMHUYECKHE CBOMCTBA OCJIKOB 3
2 5 CuHTE3 aHAJIOrOB HYKJIEO3U/I0B. 3
3 7-9 3anuTa J1a0opaToOpHbIX padboT
Bcezo 6 4 cemecmpe: 6
5. O0pa3oBaTesibHbIE TEXHOJIOTHU
Mertoauka npenojaBaHus AUCIUIUIMHBI «XUMHS OMOJOTMYECKH AKTHUBHBIX
COCMHEHUW» W peaau3amnus KOMIETEHTHOCTHOTO II0JX0Ja B M3JIOKEHUU U

BOCIIpUATHHN MaTCpHalia IPCAyCMaTPpUBACT HMCIIOJIIB30BAHUC CIICAYIOIIMUX AKTHBHBIX U

WHTEPAKTUBHBIX (OPM TIPOBENICHUS TPYMIOBBIX, WHANBUAYAIBHBIX, ayIUTOPHBIX




3aHIATHH B COYETAHWU C BHEAYJAUTOPHOW pabOTON C Menbi0 (POPMUPOBAHUS U
pa3BUTHS PO(HEeCCHOHATBHBIX HABBIKOB 00YUYaAIOIUXCSI:

— TIOJITOTOBKA K BHITIOJIHCHUIO JTA0OPATOPHBIX pabOT B TAOOpATOPUSIX BY3a;

— 00cykJIeHHe U 3anuTa pedepaToB Mo JUCHUILIUHE;

— MOJTrOTOBKA, MPEJCTABICHUE U OOCYXXJICHHUE MPE3CHTAlMd Ha CEMUHAPCKUX
3aHSTUAX;

— HCTOJIb30BAHUE HWHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPoOJss B Qopme
ayIMTOPHOT'O U BHEAYAUTOPHOT'O MHTEPHET-TECTUPOBAHNS,
VYienbHbIA BeC 3aHATHH, MPOBOAMMBIX B HWHTEPAKTUBHBIX (opmax, ompeneneH
[JIaBHOW 1€JbI0  00pa3oBaTENbHON MPOrpaMMbl, OCOOCHHOCTbIO KOHTHHTEHTA
OOyJaromMXxcs U COJACPNKAHUEM JIUCHHUIUIUHBI «XUMUS OHOJOTUYECKH AKTHBHBIX
COEIMHEHUI» U B LEJIOM MO AucuuImHe coctaBisieT 50% ayAuTOpPHBIX 3aHSITHUH.
3anHsaTusd JIEKIMOHHOT O tuna cocTtaBiasaioT 50% OT oObema ayaMTOPHBIX
3aHATHUM.

6. OneHovHbIe cpeacTBa A/l TEKYLIEero KOHTPOJIsl YCIIeBaeMOCTH,
NMPOMEKYTOYHOI aTTeCTAlMH 110 UTOraM OCBOEHHUSI TUCHUILIMHBI H Y4eOHO-
MeToAnYecKoe o0ecreyeHue CaMOCTOATEIbHOM Pad0ThI CTY/ICHTOB.

B npouecce oO0ydeHuss HMCHOJB3YIOTCS CIEAYIOIIME OLIEHOYHBbIE (OPMBI

CaMOCTOSITCIIBHOM pa6OTBI CTYACHTOB, OLCHOYHBLIC CPCACTBA TCKYHICTI'O KOHTPOJIA
YCIICBACMOCTH U IIPOMCIKYTOYHBIX aTTGCTaHHﬁ:

B yerBepTOM cemecTpe

- pedepar no Teme: «MeTobl U CpeACTBA U3MEPEHUI KOHKPETHOHN (pr3ndecKom
BEITUYMHBD) (MHAUBUAYATIBHO JIJIS KAXKI0TO 00ydYaroIerocs);

- BBINOJHEHHE BTOPOTO 3Tama KypcOBOro MpoekTa (M0 WHIUBUILYAIbHOMY
3aJIAaHUIO JIJISl KAKJI0T0 00YYarolIerocs)  ero 3aiiuTa;

- TMOJTOTOBKA K BBITIOJIHEHUIO JTA0OPATOPHBIX padOT U UX 3allUTA.

OreHOYHBIE CpEACTBA TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH  BKIIHOYAIOT
KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs B (DOpME KOJUIOKBUMYOB, JIJIsSi KOHTPOJISI OCBOCHUS
O0OyYarOIIMMUCS Pa3esIOB TUCIUILUIMHBI, 3allUTa pedepaToB.

OOpa31pl TECTOBBIX 3aJlaHUN, 3aJaHUl KYpPCOBBIX IMPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB W 3aJaHUW Uil TPOBEICHUS TEKYIIEr0 KOHTPOJS, AK3aMEHAI[MOHHBIX
OWIIETOB, IPUBEACHBI B IPUIIOKEHUH.



6.1. ®oHI OLEHOYHBIX CPEICTB /ISl IPOBEACHUS POMEKYTOYHOM aTTeCTANMHU
o0y4aroumuxcs 1Mo JMCUUILIHHE (MOIYJIIO).

6.1.1. Ilepeyenbp KOMNETEHIIMM C yKa3aHUEM 3TanoB WX (HOPMUPOBaHMS B MPOIIECCE
OCBOEHHSI 00pa30BaTEIbHON IPOTrPaMMBI.
B pesynbpTaTe 0ocBOCHHS TUCIHMILUIMHBI (MOTYJIs) POPMUPYIOTCS CIIEAYIONINE KOMITIETCHIINH:

Kon B pe3yabTarte ocBoeHUsi 00pa30BaTeIbHOI NMPOrpaMMbl 00y4arouiics
KOMIIeTEeHIINH JIOJIZKEeH 00J1a1aTh
OIIK-2 BJIQJICHUEM HABLIKAMH aHAIN3a CBOMCTB OMOJIOTUYECKH aKTUBHBIX

BEIIECTB, UCXO/S U3 OPraHU3alMH UX CTPYKTYPBI, BEBIOOpa HEOOXOJMMBIX
METO/IOB UX UCCJIEIOBAHMS U MIOCTAHOBKH 3KCIIEPUMEHTATBHBIX 33]1a4,
HaIpaBJIEHHBIX HA UX MOJIy4YeHHE, MOAU(UKAIIHIO, UCIIOIb30BAHNE B
JIPYTHUX MPaKTHYECKUX paboTax

I1K-9 BJIaJICHHEM OCHOBHBIMH METOJIAMU U IIPUEMAMU ITPOBEACHHUS
AKCTICPUMEHTAJIBHBIX HCCIICIOBAHUN B CBOCH MPOQeCCHOHAIBHON 00J1acTH,
CIIOCOOHOCTH MPOBOJIUTEH CTAHIAPTHBIE M CEPTHU(PUKAIMOHHBIC HCITBITAHHS
CBIPBS, TOTOBOM MPOIYKIIMHK U TEXHOJIOTHYECKUX MPOILIECCOB

B mpoiiecce ocBoeHusi 00pa3zoBaTeNbHON MPOrpaMMBbl JaHHbIE KOMIETEHIIMU, B TOM
YHUCJIC WX OTACIbHBIC KOMIIOHEHTHI, (DOPMUPYIOTCS TMOATAITHO B XOJE€ OCBOCHUS
OoOyyYaromMUMHUCs JUCHUUIUIMH (MOJyJ€il), MPaKTUK B COOTBETCTBUM C Y4e€OHBIM
IJIAHOM U KaJICHJIapHbIM rpadukoM yueOHOro mpoliecca.

6.1.2. Onucanue nmoka3arejieid ¥ KpUTEpHeB OLICHMBAHMSI KOMIIETEHIIHIA,
(hopMupyeMBbIX IO UTOraM OCBOCHHS AUCHUILIUHBI (MO1YJIs1), OMUCAHUE IIKAJ
OLICHUBAHMSA

[lokazareneM OLICHMBAHUS KOMIETEHLHMM Ha pa3IM4HbIX JTamax Hx
bopMHpOBaHUS SBISETCSA JOCTHKEHUE OOYUYAIOMIMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB
OoOy4eHHsI IO JUCITUTUTHHE (MOYJTIO).



OIIK-2 - cioOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI C€CTCCTBCHHOHAYYHbIX JUCHUILJIMH B HpO(I)CCCHOHaHBHOﬁ ACATCIIbHOCTH, IIPUMCHSATDH
MCTOAbI MAaTEMATUYCCKOI'O aHaJINn3a U MOACTIUPOBAHUA, TCOPETHUICCKOI'0 U SKCIICPUMEHTAJILHOI'O UCCIICAOBAHUA

IToka3aTean

KpuTtepuu ouenuBanus

2

3

4

5

3HaTh:
TCOPCTUICCKUC MOJIOKCHUS,

CHOCOOCTRYIOIINE
(hOpMHPOBAHUIO CHCTEMBI
3HAHUU B 00JIACTH
OMOOPTraHNIECKON XUMUN Ha
OCHOBE COBPEMEHHOMU
€CTECTBEHHOHAYYHON KApTUHBI

OO0yuarommuiics
JEMOHCTPHUPYET MOTHOE
OTCYTCTBHE WU
HEIOCTATOYHOE
COOTBETCTBUE 3HAHUM
MPaBWIT U TTOJIXO/IOB K
00paboTKe pe3yIbTaToB,
MOJTYYCHHBIX B

OOyuaromuiicst JeMOHCTPUPYET
HETOJHOE COOTBETCTBUE
CIeqyroInX 3HaHui: 1)
MIpaBUJIA U MTOJIXOJBI K
00paboTKe pe3ynbTaToOB,
MIOJYYEHHBIX B
JKCIIEpUMEHTAIILHOM pabore, 2)
OCHOBHBIE BU/IbI 1a00OPaTOPHOI

OO0yuaromuiics
JEMOHCTPUPYET YaCTUYHOE
COOTBETCTBHE CIIEAYIONINX
3HaHWii: 1) mpaBuia u
TTOAXOIBI K 00paboTKe
Pe3yAbTATOB, MOJyYCHHBIX B
JKCIIEPUMEHTAIbHOM paboTe,
2) OCHOBHBIE BHJIbI

OOyuaromuicst JeMOHCTPUPYET MOJTHOE
COOTBETCTBHE 3HAHUU IPABWI U
MOJXO0I0B K 00pabOTKe pe3yIbTaToB,
[IOJIYYEHHBIX B KCIIEPUMEHTaIbHOU
paborTe, a TaK’KE OCHOBHBIX BUJIOB
nabopaTopHOH MOCYAbI ¥ TPUOOPOB A
IIPOBCACHUA CUHTE3a OPTaHNYCCKUX
BemecTB. CBOOOIHO omepupyer

Mupa 3KCIIEPUMEHTAIBHOM MOCYIBl ¥ TPUOOPOB IS nabopaTopHOH TOCYABI U MPUOOPETCHHBIMU 3HAHUSIMH.
paboTe, a TAK)KE OCHOBHBIX | MPOBEACHMS CUHTE3a puOOPOB ISl IPOBEACHHS
BUJIOB J1a00paTOpHOU OpPraHMYECKUX BEIICCTB. CUHTE3a OPTraHMYECKUX
MOCYAbI ¥ TPUOOPOB TSI JlomycKaroTcsi 3HaUNTEIIbHBIC BeriecTB. JlomyckaroTcs
MIPOBEACHUS CUHTE3a OIUOKH, MTPOSBISAETCS HE3HAYHTEIbHBIC OIIHOKH,
OpPraHMYECKUX BEIICCTB HEJ0CTATOYHOCTh 3HAHUM, TI0 HETOYHOCTH, 3aTPYTHCHHS
psiy mokazarenen, MPU AaHATTUTUYECKUX
00y4aloUICs UCIBITHIBACT oreparmsx.
3HAYUTEIIbHBIC 3aTPYAHECHHUS
MIPH OTIEPUPOBAHHUH 3HAHUSMHU
IIPH UX MIEPEHOCE HA HOBBIC
CUTYyalnH.
yMeETh: OOyyaromuiicst He yMeeT OO0yuarommuiics neMoHcTpupyer | OOydaromuiics OO0yyJaromuiicss IEMOHCTPHUPYET MOTHOE

HCIOIB30BaTh 3HAHUSA O
COBPEMECHHOMU
€CTECTBEHHOHAYYHON KapTUHE
MHUpA I yCTaHOBIICHUS

Ha3bIBaTh OPraHUYECcKUe
COC/IMHEHHS TI0 MX
(dhopmynam u BEIOMpATH
METOJIMKY MOTyUYCHUS,

HETIOJTHOE COOTBETCTBUE
cIemyIomux yMeHui: 1)
Ha3bIBaTh OpraHU4eCcKue
COCIUHEHHUS 110 UX hopmyam;

JNEMOHCTPUPYET YaCTUYHOE
COOTBETCTBHE CIIEIYFOLINX
yMeHUii: 1) Ha3bIBaThH
OpraHUYecKHe COeTMHEHHS I10

COOTBETCTBHE YMCHUI Ha3bIBATh
OpPraHUYECKUE COCIUHEHHUS 110 UX
(dhopmynam, a Takke 000CHOBAHHO
BBIOUPATh METOUKY MOJTyUCHUS,




B3aMIMOCBSI3H MEXKITY
CTPOCHHUEM OHMOJIOTMYECKU
AKTUBHBIX BEIIECTB U UX
CBOMCTBaMHU U
(yHKIIOHATBHBIMH
0COOEHHOCTSIMHU B JKHUBBIX

BBIJIEJIEHUS, OYUCTKHA K
I/IHCHTI/I(I)I/IK&HI/H/I TEX UIIN
HWHBIX OpraHUIeCKUX
COeTUHEHHH

2) BEIOMPATh METOTUKY
MIOJTYYeHUs], BBIJCIICHNUS,
OYHCTKH U NACHTU(HKALIH TEX
W UHBIX OPraHNYeCKUX
coelMHEeHHH. JlommycKaroTCst
3HAYUTENBHBIE OUTHOKH,

ux popmymnam, 2) BEIOHpaATh
METO/AMKY MOJTyUYEeHHS,
BBIJICJICHUS, OYUCTKHU U
UACHTH()UKANH TeX HITH
WHBIX OPTaHIMYECKIX
COeMHEHUN. YMEHU

BBIICIICHUS, OYUCTKH U
I/I,[[CHTI/I(l)I/IKaI_II/II/I TEX UJIHN MHBIX

OopraHuvecKkux coeauHeHmi. CBOOOIHO

OTepUpyeT MPHOOPETCHHBIMH

YMCHHUAMHU, IPUMCHACT UX B CUTyallUAX

MTOBBIIICHHON CIIOJKHOCTH.

CHCTEMAX MIPOSIBIISIETCS HEIOCTATOYHOCTh | OCBOCHBI, HO JTOTTYCKAIOTCS
YMEHHA, TI0 Py ITOKa3aTeliel, | He3HaYNTeIbHbIE OIIHOKH,
00y4aloUIICs UCTIBITHIBACT HETOYHOCTH, 3aTPyAHECHUS
3HAYNTEIHHBIC 3aTPyTHCHUS TIPU AaHATUTHIECKUX
P ONIEPUPOBAHUU YMEHUSIMU orepaunusx, IepeHoce yMeHun
P UX TIEPEHOCE HA HOBEHIE Ha HOBBIC, HECTaHAAPTHBIC
CUTYaIHH. CUTYAITHH.
BJIA1ETh: OOyuaromuiics He BnageeT | OOywarommiics BiajaeeT OOy4aromuiicst 4aCTHYHO OO0yyaromuiicst B TIOJTHOM 00beMe

HaBBIKAMH BBIIIOJTHEHHS
SKCHCpI/IMeHTaJH)HI)IX pa60T B
00J1acTH XUMHUHU OMOJIOrHYECKHU
AKTUBHBIX BEILECTB C
MIPUMEHEHUEM apCceHasa
COBPEMEHHBIX METOJIOB U
IIOIXOJI0B

WY B HEJIOCTATOYHOM
CTEIIEHU BJIAJICET
poheCCHOHATBEHOM
TEPMHUHOJIOTHEN 1
HaBBIKaMHU MIPOBEICHUSA
XUMUYECKUX PEaKLIUN U
JIPYTUX MPOLIECCOB U
onepauuii, UCIoIb3yEMbIX B
npenapaTuBHON
OpraHUYECKOM XUMUU

poheCCHOHATBHOM
TEPMUHOJIOTUEN U HABBIKAMU
MIPOBEACHUS XUMUYECKIX
peakuuii U APyrux NpoLeccoB U
oIeparyii, UCIOJIb3yEMBIX B
IIpenapaTuBHON OpraHU4eCKON
XUMUH, HO JOIYCKAKOTCS
3HAYNTEIbHBIC OIIHOKH,
MPOSIBIISIETCS. HEAOCTATOYHOCTh
BJIQJICHUS HABBIKAMHU T10 PSIIY
nmokazaresneit. OOyJarormiics
UCIIBITHIBAET 3HAYUTENbHbBIE
3aTpyJHEHUs TP TPUMEHEHUH
HAaBBIKOB B HOBBIX CUTYaLIHSIX.

BJIaJIeeT MPOQPECCUOHATHLHON
TEPMUHOJIOTUEN U HABBIKAMU
MIPOBEICHUS XUMUYECKUX
peaKkuui U JPyrux MpoleccoB
U onepauui, UCIOJIb3YEMBIX B
HpenapaTuBHON
OpraHUYeCcKOU XMMUH, HO
JIOITyCKAIOTCs
HEe3HAYHTEIbHBIE OMINOKH,
HETOYHOCTH, 3aTPyAHCHUS
IIpU AaHATUTUYCCKUX
ornepauusix, NepeHoce yMeHu
Ha HOBBIC, HECTAHAAPTHBIC
CUTYAaLIUH.

BJaJieeT npodeccuoHaIbHON
TEPMHUHOJIOTHEN W HABBIKAMH

MMPOBCACHUS XUMUYCCKUX peaKLII/Ifl u

JIPYTHUX MPOIIECCOB U OTEPAIH,
WCHOJIb3yEeMBIX B IIPEMapaTUBHOM
OpPraHUYECKOU XMMHUH, CBOOOHO

MPUMCHAECT NNOJTYUCHHBIC HABbIKU B
CUTyalusax MOBBINICHHOM CJI0KHOCTH.




IIK-9 - B1ageHueEM OCHOBHBIMU METOAAMHU U npueMaMu NpoBCACHUS SKCIICPUMCHTAJIbHBIX HCCIICIOBaHUM B CBOEH HpO(i)eCCHOHaHLHOIZ 06J'IaCTI/I, CIIOCOOHOCTD

IMPOBOAWUTL CTAHAAPTHBLIC U CepTI/I(i)I/IKaHI/IOHHLIe HCIIBITAHUA CBIPbA, TOTOBOM MNpOoAYKIHMHU U TCXHOJIOTHYICCKHUX IPOUECCOB

Iloxka3zarTean

Kputepuu ouennBanus

2

3 4

5

3HaThb:
MCTOIOJIOTUYCCKHUEC OCHOBHEI,

MO3BOJISIOLIIE ONIPEACITUTD
HEoOXOIMMbIe HalPaBICHUS
WCCIIEIOBAHUHN 1
MPaKTUIECKUX padoT B
o0act OMOOpPTaHUYECKOH
XMMHWH, METO/IBI U TIPUEMBI UX
BBITIOJTHEHNS, A TAKKe
TEXHOJIOTHYeCcKHe TpeOOBaHUS
K CBIPBIO, TOTOBOW MPOYKIINU
U K OCYIIECTBIJICHHIO
Pa3IMYHBIX MPOLECCOB IO
MOJTYYCHUIO OHOJIOTHYECKU
AKTHBHBIX BEILECTB

OO0yuaromuiics
JIEMOHCTPHUPYET MOJIHOS
OTCYTCTBHE WIIH
HEI0CTaTOYHOE
COOTBETCTBUE 3HAHUM
MIPaBHII ¥ ITOIXOJI0B K
00paboTKe pe3ysIbTaToB,
MOJTyYeHHBIX B
9KCIIEPUMEHTAIBHOM
pabore, a Tak)ke OCHOBHBIX
BUJIOB J1a00paTOpHOU
MOCY/IBI ¥ IPUOOPOB IS
MIPOBEACHUS CHHTE3a
OpPraHMYECKUX BEIICCTB

Obyuatomuiicst neMoHcTpupyer | OOyuaromuiics

HEIOJHOE COOTBETCTBUE JEMOHCTPUPYET YaCTHYHOE
CIeqyroImuX 3HaHui: 1)

ImpaBuJia U MOAXOJbI K

COOTBETCTBHE CIIEIYIOLINX
3HaHWii: 1) mpaBuna u

00paboTKe pe3ynbTaToOB, TTOAXO0BI K 00paboTKe
MOJYYEHHBIX B Pe3yAbTATOB, MOJyYCHHBIX B
JKCIIEpUMEHTAILHO pabote, 2) | SKCIEepUMEHTaIbHOI paboTe,
OCHOBHBIE BU/IbI 1a0OPaTOPHOI | 2) OCHOBHBIE BUBI
MOCYIBbl ¥ IPUOOPOB IS nabopaTopHOH OCYABI U
IIPOBENICHUS CUHTE3a puOOPOB LI MIPOBEICHUS
OpraHNUYECKHUX BEIECTB. CHHTE3a OpPraHU4YeCKUX
HomyckaroTcs 3HaUUTENbHbIE BemiecTB. JlomyckaroTcs
OLIMOKH, IPOSIBIIAETCS HE3HAYUTEIbHBIE OLINOKH,
HEOAOCTATOYHOCTD 3HaHI/II71, 10 HCETOYHOCTH, 3aTPYyAHCHUA
psioy MOKa3aTeleu,

00y4aloUIiCs UCTIBITHIBACT

[IPY aHATUTUYECKUX
orepanusx.
3HAYUTEIbHBIE 3aTPyIHEHUS
NIPU ONEPUPOBAHUH 3HAHUSIMU
MIPU X TIEPEHOCE Ha HOBbIE

OO0yyJaroImuics: IEMOHCTPHUPYET MOTHOE
COOTBETCTBUE 3HAHUH IPABUII U
MOJIX0I0B K 00pabOoTKe pe3ybTaToB,
MOJTyYEHHBIX B SKCIIEPUMEHTAILHOM
pabore, a TaKk)kKe OCHOBHBIX BHIIOB
nabopaTopHOH MOCyAbl ¥ TPUOOPOB A
IMPOBCACHUA CUHTE3a OPTaHUYCCKUX
BemiecTB. CBOOOAHO omepupyer
NPUOOPETCHHBIMHU 3HAHUSIMH.




CUTyaluu.

yMeThb:
BBIOMPATh METO/IBI ¥ TIPUEMBI

AKCIIEPUMEHTAIILHOM PabOTHI C
OMOJIOTHYECKH aKTHBHBIMU
BEIIECTBAMH, B TOM YHCIIE
MO3BOJISIONIUE TPOBOIUTH
MOAN(PHUKAITAIO
CYIIECTBYIONINX U pa3pabOTKy
HOBBIX CITOCOOOB MX CO3JIaHHS

OOyuatomuiics He yMeeT
Ha3bIBaTh OPraHUYECKUe
COCIMHEHHS TI0 MX
(hopMyIam u BEIOHPATH
METOJIUKY MOTyUYCHUS,
BBIZICJICHHS, OUYUCTKHU 1
UACHTH(OUKALMH TEX WIH
WHBIX OPraHMYECKHX
COEIUHEHUI

OO0yuaromuiicss JeMOHCTPUPYET
HETOJIHOE COOTBETCTBUE
ciemyromux yMmeHui: 1)
Ha3bIBaTh OPraHUYECKUE
COCUHEHHUS 110 UX hopmyam;
2) BEIOMPATh METOTUKY
MOJTyYEHUsI, BBICTICHUS,
OUYHMCTKHU ¥ UIACHTU(DUKALIUH TEX
WJIM UHBIX OPTaHUYECKUX
coelMHEeHHH. JlonmycKaroTCs
3HAYUTENFHBIC OITHOKH,
MIPOSIBIISIETCS HEIOCTATOYHOCTh
YMEHHUH, 10 psAly ToKazaTene,
00y4aloHIiCsS UCTIBITHIBACT
3HAYUTEIIbHbBIC 3aTPyIHECHUS
TIPH OTIEPUPOBAHUH YMEHUSIMU
MIPHU UX TIEPEHOCE Ha HOBHIC
CUTYaIIH.

OO0yuaromuiics
JEMOHCTPUPYET YaCTUYHOE
COOTBETCTBHE CJIETYIOIIUX
yMeHwii: 1) Ha3pIBaTh
OpraHUYecKHe COeTMHEHHS 10
ux popmymam, 2) BEIOMpaTh
METOJIUKY TOJTy4CHUS,
BBIICJICHHS, OYHCTKH U
UICHTU(UKALINY TeX WU
HHBIX OPTaHUYECKHUX
COeIUHEHUN. YMEHU
OCBOEHBI, HO JIOITYCKalOTCS
HEe3HAYHTEIbHBIE OMINOKH,
HETOYHOCTH, 3aTPyAHCHUS
[P aHATUTHYECKHUX
oTepanusix, MepeHoce YMeHHH
Ha HOBbIE, HECTaHJapTHBIE
CUTYAIIHH.

OO0yJaromuiicss JEMOHCTPUPYET TOJTHOE
COOTBETCTBHE YMCHHI Ha3bIBATh
OpraHUYEeCKHe COSAMHEHHUS TI0 UX
¢dopmynam, a Takke 000CHOBAHHO
BBIOMpATh METOAMKY MOTYUYCHUS,
BBIJICNICHHS, OYHCTKH U
UACHTU(UKALIUY T€X WU HHBIX
opranuveckux coeauHeHmi. CBOOOIHO
oTepupyeT MPHOOPETCHHBIMH
YMCHHSIMH, TIPUMEHSIET UX B CUTYaIUAX
TIOBBIMNCHHOM CIIOKHOCTH.

BJIAJETh:
HaBBIKAMHU aHAaJIN3a CBOICTB

OMOJIOTHYECKHN aKTUBHBIX
BEIIECTB, UCXOJIS U3
OpTaHU3aLUH UX CTPYKTYPHI,
BBIOOpa HEOOXOTUMBIX
METOJIOB MX UCCIIEIOBAHUS U
MOCTaHOBKHU
IKCTICPUMEHTAIBHBIX 3a/1ad,

OO0yyaromuiicst He BIaieeT
WY B HEJIOCTATOYHOM
CTEIIEHU BIAJIEET
poheCCHOHAITBEHOM
TEPMUHOJIOTHEN 1
HaBBIKaMH MIPOBEICHUA
XUMUYECKUX PEaKLIUN U
JIpYTUX MPOLIECCOB U
omnepanuii, UCIIOIb3YEMBIX B

OO0yyarommuiics Biageer
poheCCUOHATBHOM
TEPMHHOJIOTHEN W HABBIKAMHU
MPOBEACHUS XUMUIECKIX
peakuuii 1 APyrux NpoLeccoB U
oIeparyii, UCIOJIb3yEMBIX B
IIpenapaTuBHON OpraHUYeCKOU
XUMHH, HO JOITyCKaKOTCs
3HAYUTENIbHBIE OIINOKH,

OObyuaromuiicst 4aCTHYHO
BJajeeT NpodeccHoHaTbHON
TEPMHUHOJIOTHEN 1 HaBBIKAMH
MIPOBEICHUS XUMUYECKUX
peaKuui U Jpyrux MpoleccoB
Y OTlepainui, UCIIOIb3YEMBIX B
HpenapaTuBHON
OpraHUYecKOi XUMHUH, HO
JIOITY CKAIOTCS

OO0yyaromuiicst B TIOJTHOM 00beMe
BJajeeT NpodeccHoHaIbHOM
TEPMHHOJIOTHEH M HABBIKAMH
MPOBEICHHUS XUMHUECKUX PEaKIMi 1
JIPYTUX IIPOLIECCOB U OIlEpaLui,
HCIOJIb3YEMBIX B MPENapaTHBHOM
OpPraHUYECKOU XMMHUH, CBOOOIHO
MPUMEHSIET MOJTyYCHHBIC HABBIKH B
CUTYyalUAX MOBBINICHHOM CIIOKHOCTH.




HAaIpaBJICHHBIX HA UX
MoJy4eHue, MoA(UKaIUIO,
UCIIOJIb30BaHUE B IPYTUX
MPaKTUIECKUX paboTax

npenapaTuBHON
OpPraHM4YeCKON XUMUU

NPOSIBIAETCS HEIOCTATOYHOCTh
BJIaACHUS HAaBbIKAMU 110 PAOY
mokazaresneii. OOyJaroruiics
WCTIBITHIBACT 3HAYUTEIILHBIC
3aTPpyAHCHUS ITIPU IPUMCHCHNUN
HABBIKOB B HOBBIX CHTYAI[HIX.

HE3HAYUTEIbHBIE OLINOKH,
HETOYHOCTH, 3aTPyAHECHUS
IIPU AaHAJTMTUYECKUX
ofepanusax, NepeHoce yMeHUH
Ha HOBBIE, HECTaH/IAPTHBIE
CUTYALIUH.




[ITxanbl OEHUBAaHUS PE3YJIBTATOB MPOMEKYTOUHON aTTECTAMU U UX ONMCAHHUE:

Dopma npomerHncymouHoi ammecmayuu: IK3ameH.

[TpomexxyTouHass arrecTanys oOydaromuxcs B (opMe 3K3aMeHa MPOBOIUTCS
M0 pe3yibTaTaM BBIMOJTHEHUS BCEX BHJOB y4eOHOW padOTHI, MPEayCMOTPEHHBIX
y4eOHBIM TUTAHOM TI0 JAHHOW IHUCHUILIMHE (MOJIYJII0), TPH STOM YUYUTBHIBAIOTCS
pe3ynbTaThl TEKYIIET0 KOHTPOJSI YCIEeBaeMOCTH B TeueHue cemectpa. OleHka
CTENEHU JIOCTMXKEHHSI OO0YYaloIMMHUCS TUJIAaHUPYEMBIX PE3yJbTaTOB OOYYEHHS 110
TUCIUIUIMHE (MOAYJI0) TPOBOAMUTCS IMpEnojaBaTelieM, BEAyIIUM 3aHITHS 110
JTUCIUIUTHHE (MOJYJII0) METOJOM 3KCIEPTHOU oreHKH. [lo uToramMm mpomexyToYHON
aTTecTallii 10 JUCHMIUIMHE (MOJYJII0) BBICTABISETCS OIICHKA «OTJIIMYHOY,
«XOPOIIIOY», KYJAOBIETBOPUTEIBHOY» HIIA «HEYIOBIECTBOPUTEIHLHO.
K npomesicymounoii ammecmayuu 0onyckaromest moavKo cmyoeHmyl, blNOIHUBUUUE
gce 6UObl YuebHOU pabombl, NpPedyCMOMpeHHble paboyell NpocpPaMMoOu Ho
oucyunaune «Memoowl u cpeocmea usmepeHuti, UCNBIMAHUL U KOHMPOJS Ka4ecmed
NPOOYKYuuy (YKazol8aemcs: Ymo UMEHHO — NPOULIU NPOMENCYMOUHBIU KOHMPO.b,
BLINOIHUNIU 1ADOPAMOpPHbBLE PAOOMbL, BLICMYNUIU C OOKIAOOM U M.0.)

IlIkana ouenueanus Onucanue

Buvinonnenvt  6ce  6udvt  yueOnou pabomsl, npedycMompeHHble
yueoHvim  naanom. CmyodeHm OeMOHCmMpUpyem CoOmeemcmaue
3HAHUL, YMEeHUll, HABbIKO8 NPUBEOEHHbIM 8 MAOIUYAX noKazamerel,
onepupyem NpuOOPemeHHbIMU 3HAHUAMU, YMEHUAMU, HABBIKAMU,
npuMeHsiem ux 6 CUmyayusix nosvlueHHoU ciodxchocmu. Ipu smom
Mo2ym Ovblmb OONYUleHbl He3HAYUMeNbHble OUWUOKU, HemOYHOCMU,
3ampyoHeHUss NPU AHATUMUYECKUX ONEepayusix, nepeHoce 3HAHUU U
VMeHUll HAd HOBble, HeCMAHOAPMHble CUMYAYUU.

Omauuno

Bvinonnensvt 6ce  6udbi  yueOHOU pabomvl, NpedyCMOmMpeHHble
yuebuvim  naamom.  Cmydewm  OeMOHCmMpupyem  HenoiHoe,
Xopowo NpasuibHoe  COOmeemcmeue  3HAHUL,  YMeHUll,  HABbIKOG
npueedeHHbiM 8 mabauyax nokasameneu, OO ecau npu 9mMom ovliu
donyweHul 2-3 HecyuwecmeeHHble OUUOKU.

Buvinonnenvt  6ce  6uowvt  yuebnot pabomwvi, npedycmMompenHvle
yuebuvim naanom. Cmyoenm OemMoHCmpUpyem CcooOmeemcmasue
Yoosnemeopumenvro | 3uanuil, 8 KOmopom oceeujeHa OCHOBHAS, HAUbOIee 8ANCHASL YACMb
mamepuand, HO NPU SMOM OONYujeHa 0OHA 3HAYUMENbHAS OuWUOKA
WU HEMOYHOCMb.




He evinonnen oounm unu Oonee 6u0oe yuebOHOU pabomesi,
npeodycmMompeHuvlx yueonvim nianom. CmyoeHm OeMOHCmpupyem
HeNnoHoe COOMEEeMCmeue 3HAHUL, YMEHUll, HABbIKO8 NPUBEOCHHbIM
6 mabauyax noxazameeti, OONYCKAOMCA 3HAUUMENbHbIE OUUOKU,
HeyoosnemsopumenvHo . .
NPOAGNIAEMCs OMCYMCmeue 3HAHUU, YMEHUl, HABbLIKO8 NO pAOY
nokazamesetl, cmyoenm ucnvimoigaem 3HAYUMeNbHble
3ampyOHeHuss npu ONepupoSaHUU 3HAHUAMU U YMEHUAMU NPU UX

neperHoce Ha Hoevle cumyayuu.

@oHbI OIEHOYHBIX CPEACTB MpeACTABJIEeHbl B MNpWio:keHun 1 k padoueii
nporpamme.



ITpunoxenne 1 k
. 5 paboueit mporpamme
MUHUCTEPCTBO HAYKHM U BBICHIEI'O OBPA3BOBAHUS POCCUNCKOU ®EAEPALIMU

OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHWE BBICILIET'O OFPA3OBAHUA
«MOCKOBCKHU MOJUTEXHUYECKUUN YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

Hanpagsnenue noarorosku: 19.03.01 buorexHomorus
OII (mpoduiip): «buorenonorus»
dopma 00yueHus: 3a09Hast

Bun npogeccronanbHON AATENbHOCTU: HAYYHO-UCCIIE0BATEIIbCKAs

Kadenpa: Xumbuorex

POH/I OHEHOYHLIX CPEJICTB

MO JUCHUIJIUHE

XuMus 0M0JJOrH4eCKy aKTHBHBIX BelIleCTB

Cocrasg: 1. [Taciopt ¢oHIa OLIEHOYHBIX CPEICTB

2. Onrcanue ONEHOYHBIX CPEACTB:

3. Tumnosskle 3a7aHus Ul TEKYIIETO KOHTPOJIS

4. TunoBsle 3a7aHUs AJIS 3aILUTHI JJAOOPATOPHBIX padoT

5 Bomnpocsl K 3k3aMeHy

CocTaBuTelIb:

Jou., k.x.H. A.B. MaTtBeeB

Mocksa, 2021 roxg



NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUA

Tao0muua 1

Xumusi 0M0JI0rHYecKy AKTHBHBIX BeIIECTB

DI'OC BO 19.03.01 «buorexHoJorus»

B nporecce 0cBOeHUs JAHHOW AMCLUUIUIMHBI CTYACHT POPMUPYET U JEMOHCTPUPYET CIEAYIOIINE
o01enpogeccHoHaJbHbIe KOMIIETEHIMH:

IMCCICIOBaHUA

KOMIIETEHIIUA [l'[epeqem, KOMIIOHEHTOB Texnonorus | @opma Crenenun ypoBHeil 0CBOCHHS

NH- OOPMYJINPOB- (bopMHpOBaH OLEHOYHOr0 |KOMIETCHLMMH

JEKC KA U cpeacrBa*®

[KOMIIETeH U

OIIK-2 [cnocoGHOCTH U 3HATD: BONIVER YO, [ba3oBbIii ypoBeHb
FOTOBHOCTh ®  METOIOJOTWYECKHE OCHOBBI, (caMOCTOATENbH |K - CIIOCOOEH OMpEeEeNATh CTPOCHNE, HanboJee
MCIIOJIb30BaTh T03BOJIIOLINE OLPEACIUTL g pabGoTa, XapaKTepHbICe XUMUYECKUE CBOHCTBA
OCHOBHBIE 3aKOHBI HEOOXOIMMBIC HaMPaBICHUSI I1a6opaTopHbIe OMOJIOTNYECKH aKTHBHBIX BELIECTB B
€CTECTBEHHOHAYYHBIX UCCIIEIOBAHUN U paGOTHI CTaHIAPTHBIX yUCOHBIX CUTYAIUSIX
IMICLUTITH B MPaKTHYECKUX paboT B [[loBbILLIEHHBbIH YPOBEHD
npoheccHOHaNbHOM oGmacTi GHOOPraHNYeCKOn - CIIOCOOCH ONPENeINSTh CTPOCHUE, XUMUYECKHE
ACATCIILHOCTH, XUMHUH; CBOMCTBAa MHOTO(YHKIIHOHAIBHBIX COCTHHCHUI
PUMEHSTH METOIbI
MaTeMaTHYECKOTO
aHaIM3a 1
MOJICITUPOBAHMUS,
TEOPETUIECKOTO U
HKCTIEPUMEHTAIBHOTO




YMmeThb:

®  WCIOJL30BaTh 3HAHUS O
COBpPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTHUHE
MUpa JUTS yCTAHOBJICHHS
B3aUMOCBSI3U MEXTY
CTpPOCHHEM OMOJIOTUYECKU
AKTMBHBIX BEIIECTB U UX
CBOMCTBAMH 1
(YHKIIHOHATBHBIMHA
0COOEHHOCTSIMHU B JKMBBIX
CHCTEMAX;

Baagernb:

®  HABLIKAMU BBINOJIHEHHUS
IKCIEPUMEHTAILHBIX paboT B
00/1aCcTH XMMUH OMOJIOTHYECKU
AKTUBHBIX BEIIECTB C
MPUMEHEHUEM apCceHata
COBPEMEHHBIX METOJIOB U

MCIIBITAHMS CBIPBS,
COTOBOM MPOAYKIIMH U
TEXHOJIOTMYECKUX
[IPOLIECCOB

MOJIXOJIOB.
IK-9  [naxexue ocHOBHBIMU  (3HATH: ITeKIHS, YO, [Ba3oBbIii ypoBeHb

METOIaMH ¥ IIpPUCMaMH ®  MCTOIbI U MPHUEMBI UX caMmocTosTenbH K - CITOCOOCH OIpENeIIsATh CTPOSHUE, Hanboee
MTPOBEICHHUS BBITTOJTHEHHUS, & TAKIKE as pabora, XapaKTEepPHbIC XUMUUECKUE CBOUCTBA
BKCTIEPUMEHTATBHBIX TEXHOJOTHYECKHE TPEOOBAHUS I1a6opaTopHbIe OMOJIOTHUECKH AKTUBHBIX BEIECTB B
MCCJICIOBAHNHN B CBOCH K CBIPbIO, TOTOBOU IIPOAYKIIMH PaGOThHI CTaHIAPTHBIX YYEOHBIX CHTYaIUSIX
mpogeccnoHaIbHON U K OCYIIECTBIICHHIO [[loBbIlLIEHHBbIN YPOBEHD
o0mactH, CocoGHOCTH PasIMIHBIX MPOLIECCOB IO - CIIOCOOCH OIPEeNEeNITh CTPOCHHUE, XUMUIECKHC
[IPOBOUTH it i

POBOL TOJTYYCHHIO OHONOTHYCCKH CBOICTBa MHOTO(DYHKIIMOHATIBHBIX COCTUHCHUN
CTaHIapPTHBIC U AKTHBHBIX BEIECTB;
cepTH(hUKAITUOHHBIC




YMmeThb:
®  BBIOHpATH METOJBI U MPHEMBI
IKCTIIEPUMEHTATBHOM PabOTHI C
OHOJIOrHYECKH aKTUBHBIMHA
BEILIECTBAMH, B TOM YHCJIE
MO3BOJISIONIHE TIPOBOIUTH
MOTU(UKAITUIO
CYLIECTBYIOUINX U pa3paboTKy
HOBBIX CIIOCOOOB MX CO3aHHUs
Baagernb:
®  HaBBIKAMH aHAJIA3a CBOMCTB
OMOJIOTUYECKHU aKTHBHBIX
BEIIECTB, UCXOS U3
OpraHM3alliy UX CTPYKTYPHI,
BEIOOpa HEOOXOAUMBIX
METOIOB UX UCCIENOBAHUA U
ITOCTAHOBKH
IKCIIEPUMEHTAIILHBIX 33134,
HaNpaBJICHHBIX HA UX
noJy4eHue, Moaudukanuro,
WCIOJIb30BaHKE B APYTUX
MPaKTHYECKUX paboTax

**_ CokparieHus: popM OIICHOYHBIX CPEICTB CM. B Tipuiioxkenuu 2 k PIT.



3. TunoBsbie BOIIPOCHI U 3aIaHUA 1JIA TEKYIIET0 KOHTPOJIA

IIpuMepsl BOMPOCOB M0 pa3aeny 3S:

HAIUCATh CTPYKTYPHBIE POPMYIIBbI HYKJI€O3UI0B MUPUMHUTUHOBOTO, ITYPUHOBOTO PSJIa;

MIPUBECTU PUMEPHI peaKIuii MOIU(PUKAIINN HYKICO3UIOB MO TeTePOIUKINIECKUM
OCHOBAHMSIM, 110 YTIEBOAHOMY (hparMeHrTy.

IIprMepbl BOIIPOCOB 110 pa3geny 7:

yKa3aTh CTEPEOXUMHUYECKUE OCOOEHHOCTH B PsAJly MOHOCAXapHJIOB;

HanmrucaTb CTPYKTYPHBIC (I)OpMYJ'IBI Ba)KHEHIIINX MOHOCAXapHuaoB: HefITpaHBHBIX
caxapoB, aMUHOCAXapoOB, YPOHOBBIX KUCJOT.

Pa3zngeasn! 1-5

1. [lpuBenure mnpuMepsl Ha3BaHHM, TPEXOYKBEHHBIX OO0OO3HAYEHUH M CTPYKTYPHBIX
dbopmyi anudaruaeckux ruApoPOOHBIX aMUHOKHCIIOT.

2. llpuBenute mnpuMepsl Ha3BaHWM, TPEXOYKBEHHBIX OO0O3HAYCHUH U CTPYKTYPHBIX
dbopmyn anmudaruaeckux THAPOPUILHBIX AMUHOKHUCIIOT.

3. [lpuBenuTe mnpumepsl Ha3BaHUW, TPEXOYKBEHHBIX OOO3HAYEHHA M CTPYKTYPHBIX
(bopMys apOMaTHYECKUX aMUHOKHUCIIOT.

4. IlpuBenutre mnpuMepbl Ha3BaHWM, TPEXOYKBEHHBIX O0O3HAYEHUN U CTPYKTYPHBIX
bopmy 3apsKEHHBIX aMUHOKHUCIIOT.

5. Hanmiure ypaBHEHUs peaklMi B3aUMOACHCTBUS XJIOPUCTOIO alleTHIIa
a) C aJlaHMHOM; 0) ¢ TpUNITO(HAHOM.

6. Hanumure ypaBHEHUS peakivii B3aUMOICHCTBUS U30JICHIIMHA
a) ¢ IKUM Kayu; 0) C CEpHON KUCIOTOM.

7. HanummTe ypaBHEHUS peakiuil B3aUMOJICUCTBUSA a30TUCTON KUCIOThI
a) ¢ TNIMIIMHOM; 0) C TPEOHUHOM.

8. Hanumure ypaBHEHUs peakuid, IPOUCXOAIINUX TPU HArPEBAHUU
a) Tpunrtodana; 0) JIU3HUHA.

9. HanumuTe ypaBHEHHsI peaKifil B3aUMOJEHCTBUS XJIOPUCTOro OeH30MIa
a) ¢ JIeUIMHOM; 0) ¢ peHUIaTaHUHOM.

10. Hanumure npoeKuroHHbIE POPMYIIBI:
L- u D-nevinunaa u L- u D-tupo3una.

11. Hanumwure npoekiimoHHbie OpMYJIbL:
L- u D-cepuna u L- u D-denunananuna.

12. HanumuTe npoeKnuoHHbIE POPMYIIbl aMUHOKUCIIOT, UMEIOIIHX JBA XUPATbHBIX
LIEHTpA.

13. Hanmummre npoeKIimoHHbIe (hOPMYJIHL:
L- u D-tpeonuna u L- u D-rmyramuna.

14. Hapucyiite cCTpyKTypHYI0 (OpMYITy U HA30BUTE TETPANICHITH]L
Val-Pro-Phe-Leu

15. Hapucylite CTpyKTypHYIO (POpMYJTy U Ha30BUTE TETPAIECIITU]
Leu-Met-Pro-Asn

16. Hapucyiite cTpyKTypHYIO (POpMYJTy U Ha30BUTE TETPAIIEIITU]
Phe-Val-Glu-Trp



Pa3znea 6-10

1. IlpuBegute mnpumep aabJOTE€KCO3bl M HANMILUTE €€ CTPYKTYpHYIO GOopMyay B
npoekuuax duiepa.

2. llpuBeaute npUMeEp albJONEHTO3bl W HAIUIIUTE €€ CTPYKTypHyIo GopMyay B
npoekuusax duiepa.

3. IlpuBeagure mnpumep amMHHOCaxapa W HAIUIIUTE €ro CTPYKTYpHYIO (GopMmyily B
npoekuuax duiepa.

4. TlpuBenute mpuUMep Je30KcHcaxapa M HANMIIUTE €ro CTPYKTYpHYIO (opMmyity B

npoeknusix dumepa.
5. Paccmotpute siBieHue mytaporanuu Ha npumepe D-GalNAc.
6. PaccmoTpurte siBieHue Mmytaporanuu Ha npumepe D-Glc.
7. PaccmoTpuTe siBIIeHHE MyTapoTaluy Ha npumepe D-Man.
8.PaccMmoTpuTe siBieHue Mmytapotanuu Ha npumepe D-Gal.
9. Hanuwume ¢pazmenmul hepuooamno20 OKUCIEHUSA U NOCAe0YIOue20 80CCMAHOBIEHUS
no Cmumy 05 oucaxapuoa Maibmo3sd.

10. Hanmmwmre pparMeHThI MEPHUOIATHOTO OKUCIICHHUS M ITOCIICAYIONMIET0 BOCCTAHOBICHUS
o CMUTY 11 AUcaxapua JIaKTo3a.

11. Hanmmwure parMeHThI IEPHUOIATHOIO OKUCIICHHUS M ITOCIICAYIOMET0 BOCCTAHOBICHUS
o CMuTy 1715 qucaxapuja 1emnioonosa.

12. Harmmmure gpparMeHTh MEpUOJATHOTO OKUCIICHHS M MOCIEIYIONIET0 BOCCTAHOBICHHUS
o CMuTy IS qucaxapuia XOHIPO3WHA, BXOSAIIET0 B COCTaB XOHAPOUTUHCYIb(ATOB.

13. Hanuwume gpopmynvt mpuenuyepuoos:

a) TPUMUPHUCTHHA,
0) naypoJIMHOJIEHCTEeApHHA.
14. Hanumwure GopMyJibl TPUTITULIEPUIOB:
a) AUOJICONaJIbMHUTHHA,
0) maJibMUTapaxuHOJIAypHHA.
15. Hanummre GpopMysisl TpUTITHIIEPHUIOB:
a) TpUNaIbMUTHHA,
0) 0JICOTMHOJIEHOCTEApHHA.
16. Hanumire GpopMysibl U Ha3BaHUS 10 S7-HOMEHKIIAType ciaeayromux ¢hochaTuaos:
a) OK,
0) OI.
17. Hanmummre popMyIibl U HA3BaHUS TI0 S71-HOMEHKIIAType ciaeayromux GhochaThuaos:
a) ©C,
0) ©K.
18. Hanummure GpopMyIibl U Ha3BaHUS MO SA-HOMEHKIIATYpE claeayomux GochaTuios:
a) ®D,



0) OU.

19. Ha3zoBuTe CTPYKTypHbIE KOMIIOHEHTBI, WIpalIie poib TUAPOPOOHBIX U
rUAPOPUIBHBIX TPYHI B MEMOPAHHOM JIMIHUJIE ralakTonepeopo3uie.
Hapucyiite cTtpykrypHyo ¢GopMyiy YKa3aHHOTO JIMIIKAJA, COJAEPXAIIero OCTaTOK
NAJIbMUTUHOBOU KUCIIOTHI.

20. HazoBuTe CTPYKTypHblE KOMIIOHEHTBI, WIpAOIUE poOJb T'HAPOPOOHBIX U
rUIPOUIBHBIX TPYIII B MEMOPaHHOM JIMIIU/IE TaJIaKTO3UIIUTIIULIEPHUIE.
Hapucyiite cTpykTypHYI0 (GopMylly YKa3aHHOTO JIMIUAA, COAEPIKAIIEro OCTATKH
CT€apUHOBOM U OJIEMHOBOM KHCJIOT.

21. HazoBuTe CTPYKTypHble KOMIIOHEHTBI, WIpPAIOIIUE pPOJb THAPOPOOHBIX U
rUIpOGUIBHBIX TPYIII B MEMOPAHHOM JIUIH/IE TIIFOKO3MIIUTTUIICPUTIE.
Hapucyiite ctpykTypHyto (GOpMydy YKa3aHHOIO JIMIIMJA, COJEPXKAIIEro OCTATKU
JIAYPUHOBOU M JIMHOJIEHOBOW KHCIIOT.

22. HazoBuTe CTPYKTYypHbIE KOMIIOHEHTBI, UIpalIUe poib TUAPOPOOHBIX U
TUAPOPUIBHBIX TPYII B MEMOPAHHOM JUMNUAE CPUHTOMUETUHE.
Hapucyiite ctpykrypHyo GopMyiy YKa3aHHOTO JIMIIKAJA, COAEPXAIIEro OCTaTOK
OJIEMHOBOM KUCIIOTBI.

4. 3ammuTa J1a00paTOPHBIX PadoT:

[IpuMmepsl BOMIPOCOB MPU 3alIUTE JIa00paTOpHOU paboThl No2 (pazzen 1):

yKa3aTh peaKIuu C y4aCTUEM KapOOKCUIHLHOU IPYIIIbl aMUHOKHUCIIOT;

NPUBECTH TMPUMEPHl AKTHUBUPYIOIIUX pEAareHTOB B pPEaKkluaX dTepuduxanuu
AMHUHOKHUCIIOT.

[Ipumepsl BOMIPOCOB MPU 3alIUTE JIA00paTopHOU paboTel Nel14 (pasnen 9):

NPUBECTU KIACCU(PUKALNIO JTUNUAOB U TPHUMEPHl MOJEKYJSPHBIX BHIOB ITaHHBIX
OMOJIOTMYECKH aKTUBHBIX BEILIECTB PA3HbIX KJIACCOB;

yKa3aTh, KaKk WACHTU(PUUUPYIOTCS pa3IMyHbIE TUIIbI JTUNUAOB Npu npoBeaeHun TCX-
aHaJIN3a.

AJTOPUTM TMOJATOTOBKM M TPOBEICHHS Ja0OPATOPHBIX PabOT MO Kypcy «XuUMUs
OMOJIOTMYECKU aKTUBHBIX BEIIECTBY

1. TlpenonmaBarenp BbIIAET CTyIEHTAM 3aJlaHWE Ha IMPOBEICHUE IMPAKTUIECKOTO
3aHSITHS:
a) 1IeTM ¥ 3a]]a4M JIJIs1 BBITIOJTHEHUS,
0) yueOHuKH, MOHOTpadUU, OPUTHHAIBHBIC CTAaThH, CIPABOYHYIO JIMTEPATYpPy U JPYTHE
y4eOHbIE TIOCOOHS, HEOOXOAMMBIC [JIi TPOPAOOTKM TOATOTOBKHM W OCYIIECTBICHUS
JTAHHOU J1a00paTopHOl paboTHI,



2. CTyieHTBl, 03HAKOMMBIIUCH C JIUTEPATypOM, COTJIACHO IOCTABICHHBIM 3aJa4am
IOJ, PYKOBOACTBOM IIPEMOJABATENEH ONPEAECISAIOT OCHOBHBIE CTAJMM BBIIIOJHEHUS
MPAKTUYECKUX 3a/1a4, BKIKOYAOIIHE:
a) MOATrOTOBUTENbHBIN 3TAll K MPOBEACHHUIO IKCIIEPUMEHTA,
0) BBISICHEHHE BCIIOMOTATENIbHBIX MaTEpUajoB,
B) DKCIIEPUMEHTAIBHBIX METOIUK,
I') METOZ0B KOHTPOJIS 32 UX OCYILIECTBICHUEM,
1) 00paboTKy pe3yIbTaTOB J1a0OPaTOPHBIX PadoT,
€) HEoOXOAMMOCTh  HIpHUBICYEHHS  (UBUKO-XMMHYECKUX,  CIIEKTPOMETPUUECKHUX,
OMOXUMHUYECKUX U IPYTUX UCCIIEIOBAHUN.

3. Ilo OoKOHYaHUM BBIIIOJIHEHHS HKCIIEPUMEHTa M OOpabOTKOW €ro pe3ysbTaToB
IpenojaBarenu oO0CYXJAIT UX CO CTYJEHTAaMU M NPUHHMAIOT 3a4eT MO Ja0opaTOpHOMN
pabore.

Pazgean 3
JlaGopaTopHasi pabora Ne 4 « DU3NKO-XUMHYECKHE CBOMCTBA 0EJIKOB»
Kucnomuuwiii 2udponus 6enxkos
KucnoTHslii ruipoian3 6eIKoB MPOBOAT B MPUCYTCTBUU COJISTHOM MIIM CEPHOM KUCTIOT
IIPYU KUTISTYECHUU.
Xon pab6otel. B HebGombiryto koJOy, CHAOXKEHHYIO OOpPAaTHBIM XOJOIUIBHUKOM,

HanuBatoT 2-3 mu 2% pactBopa anpOymuHa u 15-20 mMa 25% pacTtBopa CEepHON KHCOTHI.
ConepkumMoe KoJObl KUMIATAT oA Tsroi B TeueHue 60-90 mun. Yepes kaxapie nosyaca (¢
MOMEHTA 3aKUIIAaHUs) C THAPOIU3ATOM MPOAEIBIBAIOT OMYPETOBYIO PEAKIIUIO: IJIs 3TOTO K
0,5 mn rugponuzarta aobaBisitoT 30% pacTBOp WIENOYM A0 HEUTPATbHOW pPEaKIHUH IO
YHUBEpCAIbHOW WHAUKATOpHOW Oymare u 1-2 kamm 1% pactBopa cynbdarta Menu.
OtpuiarenbHas OWypeToBasi peaklMs yKa3blBaeT Ha IOJHOE pacllerieHue Oenka [0
AMUHOKUCJIOT.

J{nst cpaBHEHHS] OMYPETOBYIO PEAKIIUIO TTPOBOJST ¢ 2% pacTBOPOM alibOyMHUHA.
Onpeoenenue uzo031eKmpuuecKoll mouku deaka

Jlnst monyuyeHuss pacTBOPOB C Pa3IMYHOM BEJIMYMHON BOJIOPOJHOTO IOKa3aTess
MOJIb3YIOTCSl Oy(PepHBIMU PACTBOPAMH.

Xo1 paboThl.

1.Jlns ompeneneHus: W303JEKTPUYECKOM TOYKH Kda3zeuHa B 7 CyxXux TpOOUpPOK
HAJIMBAIOT MTOCJIEIOBATEILHO PEAKTHBBI B KOJIMYECTBAX (B MJT), YKa3aHHBIX B TaOJHIIE:

No CH;COOH |H,O 0,4% p-p xKazenHa pH cmecu
npobupku | 0,2 M B 0,2 M p-pe
CH;COONa
1 1,6 0,4 0,2 3,8
2 0,8 1,2 0,2 4,1




3 0,4 1,6 0,2 4,4
4 0,2 1,8 0,2 4,7
5 0,1 1,9 0,2 5,0
6 0,06 1,94 0,2 53
7 0,03 1,97 0,2 5,6

PactBoph! TiatenbHo nepememuBaioT. Yepes 5-10 muH HaOmro1aeTcs MOMYTHEHHE
pactBopoB. HambGonpiiee koiuuecTBO ocaaka HaOdrogaercs B ToW mpobupke, rae pH
COOTBETCTBYET U302JIEKTPUYECKON TOUKE KA3€HHA.

2. Jlns ompeneneHusl M303JIEKTPUUECKOW TOUYKU Hceramuna B 6 Cyxux NpoOUPOK
NOCJIEI0BATENbHO HAJIMBAIOT PEAKTUBBI B KOJIMYECTBAX (B MJ1), YKa3aHHBIX B TaOJIUIIE:

Ne H,O |[0,1 M IM 0,1IM 1% pH
IpOOHUPKHU pacTBop pacTBop pacTBop pacTBop cpenpl
CH;COOH | CH;COOH | CH;COONa | >xemaTrHa

1 3,8 0,8 - 2,0 2,0 5,6

2 3,5 0,5 - 2,0 2,0 5,3

3 3,0 1,0 - 2,0 2,0 5,0

4 2,0 2,0 - 2,0 2,0 4,7

5 - 4,0 - 2,0 2,0 4.4

6 3,2 - 0,8 2,0 2,0 4,1

CopepkuMoe KaKIO0W MPOOWPKH TIEPEMENIMBAIOT W 3aTeéM BO BCE MPOOHPKH
MEJUIEHHO 10 CTEHKEe A00aBistoT 1o 2 Ma 96% stanona (miam auerona). Yepes 30 mun
OTIPENICTSIOT H303JIEKTPUUYECKYI0 TOUKy kematnHa. OHa Oyner cooTBeTcTBOBaTh pH
NPOOHPKH ¢ MAaKCUMaJIbHON CTETICHBIO TTOMYTHEHHS.

Paznen 9
JlaGoparopnasi pabora Ne 15 «CuHTe3 acCMMMETPHUYHO 3aMelllEeHHbIX NMPOU3BOAHBIX
MUO-THO3ZUTAY.

3anaua - CUHTE3 1(3),2;4(6),5-O-11uu30MpONUIN IEH-SI-MUO-UHO3UTA ',
OCYIIECTBIISIEMBIN B COOTBETCTBUU C HUYKE MPEICTABIICHHON CXEMOM:

! JIyist acMMMETPHUYHO 3aMEIIEHHBIX POM3BOHBIX MUO-UHO3UTA UCTIONB3YETCA
crepeocrenuduueckas HOMEHKIATypa.
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1(3),2;4(6),5-O-guu3onponuinaeH-sn-uuo-uHo3uT  (2a)  sBiugercs  yJOoOHBIM
MPEAIIECTBEHHUKOM TpPU CUHTETUYECKOM TMOJIYYEHUU PAa3HOOOPa3HbIX MO CTPOCHUIO
uHo3uTCcoAepx)amx ¢pochonunuaoB U GpocharoB mMuo-MHO3UTA PUPOTHON CTPYKTYPHI U
ux aHaioroB. Ponp 3TOro Kiacca COEOUHEHUN ONpPENeNsieTcss HMX Y4YacTHEM B
OCYUIECTBJIICHUM KJIETOYHOIO OTBETA, CTUMYJHPOBAHHOIO JIEWCTBUEM 3K30I'€HHBIX
(bakTOpOB Ha KIIETKY.

Peakumu. Kak BUJHO U3 CXEMBI CHHTE3a, OH OCYIIECTBIISIETCS B TPU CTAUU.

Ilepasi cragusi — moJiydeHUE I[UKIWYECKUX KeTtanedl (2a,2B,2c u JAp.) HOpHu
B3aUMOJICHCTBUU crupTa (muo-uHozuta (1)), comepkaiiero BHUIIMHAIBHBIE JUOJbHBIC
IPYNIIUPOBKK, W  2,2-TAMETOKCHUIIPONIAHA MNPHU  KAaTAIUTHUYECKOM  JCHUCTBUM  II-
TOJIyOJICYIb(OKUCHOTHI. [Tosydaromniascss peakiiMoHHasi CMeCh J1ajiee 0e3 pas3ieseHus: UaeT
Ha CJIEAYIOIIMN dTAIl CUHTE3A.

Bropas cranus - oOpa3oBaHue CII0KHOA(DUPHBIX MPOU3BOAHBIX IMPHU JECUCTBUM Ha
cnupThl (2a,2B,2C ¥ JIp.) alWIMPYIOLIETO areHTa B YCJIOBHUSIX OCHOBHOI'O KaTaju3a, MpH
TOM JMOEH30aT 1ENEeBOro coequHeHus (3) kKak HauMeHee PaCTBOPUMBINA B PEAKIIMOHHON
CMECH BBINAAET B OCAJOK U OTAEISIETCS GUIBTPOBAHUEM.

Tperpss cTaaust — WIENIOYHOE OMBUICHHUE CJHOXHOI(UPHBIX TPYMI IOJHOCTBIO

3aMENIEHHOTO COCANHEHUS MUO-UHO3UTA (3) C MOTyYEeHUEM AUKETAIBHOTO MPOU3BOJIHOTO
(2a).

Metoauka cuHTe3A.
1(3),4(6)-O-Auodenzoni-2,3(1);5,6(4)-O-nuu3zonponuanaeH-sn-uuo-uHo3ur (3)



Pacteop 50,0 r (0,28 wmmonw) wmuo-unosura (1), 150 wma (1,22 wmomw) 2,2-
nuMetokcumponana u 1,0 r (5,30 Mmonb) n-tonyoncynbhokuciorsl B MDA (200 mur)
nepemenBaoT B TedeHue 2 4 npu 100°C, mociae 4Yero oCTaeTcs JIMINbL CIIEI0BOE
KOJIMYECTBO TBEpAOro BemecTBa. K oXiakIeHHOMY pacTBOpPY A00aBJSIOT TPUITUIIAMUH
(10 ™), ocamok OT(PUILTPOBBIBAIOT, K (UILTpATy M00aBISAIOT TOAyod (25 miu) u
yIapuBarOT HU3KOKMIsALKeE pacTBopurenu npu 40°C.

K peakunonnoit cmecu B IM®A nobdasisttor nupuauH (150 M) 1 mo KaruisiM B Te€YEHUE
15 muH npu mnepememmBaHuM W oxyaxaeHuu g0 0°C 200 ma (1,72 wmoib)
oenzomxiuopuaa. Yepes 2 4 ocaok OT(HUIBTPOBBIBAIOT U MOCIEI0BATENBHO TPOMBIBAIOT
nupuauHoM, Bojgod u  ddupom. Beixon 1(3),4(6)-O-nubenszomn-2,3(1);5,6(4)-O-
JTUr3onponuinaeH-sn-uuo-unosuta (3) 34,0 r (26,0%).
1(3),2;4(6),5-O-InuzonponuanaeH-sn-muo-uHoO3UT (2a)

PactBop 5,0 r (10,6 mmonb) 1(3),4(6)-O-qubenzounn-2,3(1);5,6(4)-O-nun3onponuinieH-
sn-muo-unoszuta (3), 4,0 r (100,0 mmone) rumpoxkcuga Hatpus B Metanone (250 mu)
KUISTAT ¢ oOpaTHbIM xonoawibHUKOM 30 wmuH. [lonmydeHHBIH MpO3padHbIi PacTBOP
OXJIQK/IAI0T, TIPOBOJIAT HEUTPAIU3AIUIO CYXUM JIBJOM, PEAKIIMOHHYIO MAacCy pa30aBIIOT
BoJ0#1 (200 mu1) u ymapuBaroT gocyxa. OCTaTOK 3KCTPArupyrT XJIOPUCTHIM METHIICHOM,
nojiy4yasi coeMHeHue (2a), KOTOpPO€ KPUCTALUIM3YETCS PACTUPAHHEM W3 IUITHIOBOTO
s¢upa. Beixox 5,2 1 (94,0 %). m.na. 171-173°C (ortunauerar). Haiigeno, %: C 55,00; H
7,93. C12H20¢. Beruucneno, %: C 55,37; H 7,75.

IIpoBenenue cunresa.

1-as cragus.

A) IloaroroBka peareHTOB, pacTBoputenei. 2,2-J[MMETOKCUIIPOIIaH MEPErOHSIOT C
nedaerMatopoM, TUMETUIGOpPMaMU OYHUIIAIOT BAKYYMHOM MEperoHKou. TpuaTuiaMuH
KUIISITAT U MIEPETOHSIOT CHavasia HaJ 1IEJI0YbI0, a 3aTEM HaJl TUAPHUIOM KalblUs, TOTYO —
HaJl METAJUTMYECKUM HATPUEM.

b) O6GopynoBanme. Tpexropmas koiba e€MKOCTbIO 1 I, cCHaOXeHHas OOpaTHBIM
XOJIOWJIBHUKOM, MEIIAJIKONW M XJIOPKAIbIIUEeBOU TPyOKoi (0OIMiA BUJ TAaKUX PEAKTOPOB
IIPEJICTABIIEH HA PUC.2).



CoeavHeHne
3NEKTPUHECKAM UK
BO3AYLUHBIM NPMBOAOM

OcywnTensHaa TpyDKa

KanenksHas BOpoHKa

OBDpaTHLIM X0NOOKMNEHMEK

TepMmoMeTp anAa
HarpeeaTeNsHoW DaHK

Tpexropnas konba

Harpeeatens
(HarpesaTenbHaa HaHA)

NonacTHas mewanka

Puc.2. TlpoBenenue peakuuii mpu nepeMenimBaHuy 0e3 Aoctyna Biard (BO3MOXKHO
npubOaBIIeHUE KUJIKOTO peareHTa WM pacTBopa — IMPUMEHEHHUE KarelbHONW BOPOHKH, a
TaK)K€ HArpeBaHHE WJIM KUISTYECHUE PEaKIIMOHHONW CMECH — HCIOJIb30BaHHE OOpPATHOTO
XOJIOAWJIBHUKA)

B) IlpoBenenne peakuuu. B xone peakiuu MHOJy4YEHUs KETAIbHBIX MPOM3BOJHBIX
HAOJIFOIaeTCsl MOCTENEHHOE YMEHBIIEHWE TBEPAOro OcTaTka. 3a OoJjiee TOJHOM
KOHBEpCUeH UCXoaHoro muo-unosura (1) crenar ¢ momompro TCX-metona’ (cucrema 6),
KOHTpOJIMpPYs 0oOpa3oBaHHWE MEHEe MOJISIPHBIX MPOAYKTOB (2a,2B,2C U Ap.), 3aKaHUYMBas
peaKIuio 100aBICHUEM TPUITUIIAMUHA.

I') Beblnenenwe mnpoaykToB peakuuu. PeakIMOHHAasT CMeCh MCHOJB3YETCS B
JanbHeieM 0e3 pa3aeiaeHus.

2-ag cragus.

A) TlonroroBka peareHTOB, pacTBoputenied. [IMpUIMH OYMIIAIOT KUIISTYEHHEM U
MIEPErOHKOM BHAYaJie HAJl LIEJIOYbI0, 4 3aTEM HaJl METAJIUIMYECKUM HATpUEM. XIIOPUCTBIM
OCH30MII TIEPETOHSIOT MO BAKYYMOM.

b) O6opynoBanue. Tpexropmas koinba Ha 1 I, cHaGXeHHasl KareJlbHOW BOPOHKOM,
MEIIAJKON U XJIOpKalbIueBon Tpyokoit (Puc.2).

B) IlpoBemenme peaknun. B xome peakmuu HabOmogaeTcs oOpa3oBaHUE

* TCX nposomat Ha macturkax Silufol UV254 (Kavalier, Yexus) B ClIEAyIOIKMX CHCTEMAX
PacTBOPUTENEH:
Xnopodopm:aneton (9:1) (a)
Xnopodopm:meranoin (9:1) (6)
OGHapy KeHHe TATEH Ha XPOMATOrPaMMax OCYLIECTBIAIOT poKkanuBanueM mpu 250°C.



HEpPacTBOPUMOI'O0 B peakuuoHHOM cmecu ocaaka. TCX-koHTponb (cucrema a)
oOHapy’KHMBaeT MpeBpallleHHEe CMECH HCXOIHBIX coeauHeHui (2a,2B,2c u Jp.) B Oosee
rupoPpoOHbBIE TPOTYKTHI.

I') Beinenenue npoayktoB peakiuu. Jndenzoar (3) BblAeNseTCs M3 pPEaKIUOHHOU
Macchl (puiabTpalnueld W IPOMBIBKOM oOcajka, KOTOPBIM IPU CpPaBHEHHWU C 00Opa3Lom
3aBEJIOMON CTPYKTYpPhl MPOSIBISIET CXOAHBIE XpoMaTorpadUyecKkue XapaKTepUCTHKU [Ry
0,70 (a)].

3-s1 cragms.

A) IloaroroBka peareHTOB, pacTBOpUTENICH. XJIOPUCTBIA METUJIEH MEPETOHAIOT Haj
XJIOPUJIOM KaJIbIHSI.

b) O6opynoBanue. YcTaHOBKa JIsl KMIISTYEHHSI C OOpAaTHBIM X0JI0AuiIbHUKOM (Puc.3).

Tpybka c ocyluMTEnem

TepmMomMeTp ONA
HarpesaTeneHol GaHun

O6paTHBIA XoNo4UNEHUK

KpyrnogdoHHan konba

HarpesaTens
(HarpesaTentHas 6aHA)

Puc.3. Kunsiuenue ¢ oOpaTHbIM XOJOAMIBHUKOM O€3 JIOCTYTIa BJIary.

B) IIpoBenenue peakuuu. [Ipy BBINOJIHEHUN JaHHOW CTaAuU CHHTE3a XOJI PEAKLIUU
KOHTpoJupyeTrcs ¢ Tnomomplo gaHHbix TCX-amamu3za (cuctema 0), KOTOpBIE
JEMOHCTPUPYIOT 10 OKOHYAHUU PEAKIUU MOJTHYI0 KOHBEPCHUIO MOJHOCTHIO 3aMEIICHHOTO
MPOU3BOJIHOTO MUO-UHO3UTA (3) A0 11eJIEBOr0 AUKETAIIBHOTO CoeIUHEHUs (2a).

I) Breinenenue IIPOAYKTOB peaKuuu. Brinenenne 51 O4YMCTKA
JTUW3OMPOINUIIMIEHOBOTO  MPOU3BOJAHOTO  Muo-UHO3UTa  (2a)  OCYILECTBIISIETCS
MOCJIeI0BaTEIbHBIMU  yIIAPUBAHUEM PEAKIIMOHHOW CMECH, JKCTpaKIMell Hu3 OcTaTKa C
MOMOIIIBIO XJIOPUCTOTO METHJIEHA IIeJIEBOr0 MpoaykTa (2a), (UILTPOBAHUEM OCAJIKa,
ynapuBaHUEM pacTBOpa W KpUCTAIM3AlMEM ocTaTka W3 JIUATWIOBOro 3dwupa.



Coenunenue (2a) mo ceoum xpomarorpaduueckum [R; 0.22 (6)] u GU3UKO-XUMHUUECKUM
xapakrepuctukam (m.nn.171-174°C) coBnamaer ¢ 00pa3loM 3aBEIOMOM CTPYKTyphl. 'H-
SAMP-cnektp (CDCl;, 6, m.a.): 1.34, 1.43, 1.49, 1.54 (4c, 12H, 2CMe»), 2.51 (a, 1H, OH),
2.73 (n, 1H, OH), 3.36 (o, 1H, H-5), 3.78-4.12 (m, 4H, H-1, H-3, H-4, H-6), 4.47 (1, 1H,
H-2).

3ader B 5 cemecTpe BBICTABJISETCS MO COBOKYIHOCTH PE3YJIbTAaTOB TEKYILEr0 KOHTPOJISA
10 pazzenam AUCIUILIUHBI.

5. Boipochl K 3K3aMeHy
1. buonoruueckas posib U CTpOCHHE OEIKOB U MENTHIOB.

2. [Ipupogusie  amuHOKHCIOTHL.  CTpoeHHE, HOMEHKIATypa, Kiaccuukaus.
He3amenumbie u I10JTy3aMEHUMBbIE AMHHOKHCIIOTBL. Henporennorennsie
AMHUHOKHUCIIOTHL.

3. Crepeoxumuss aMUHOKHUCIOT. CTepeoXxuMus aMHUHOKUCIOT C 2 ONTHYECKUMH
HeHTpaMu. Pamemusanus aMMHOKHMCIOT TOJA JEHMCTBUEM OCHOBAHUM, KUCIOT H IO
OKCa30JIOHOBOMY MEXaHU3MY.

4. OU3NKO-XMMUYECKHE CBOWCTBA AMMHOKHCIOT. L[BUTTEp-MOHHAs, KaTHOHHAsA W
aHUOHHAsI (POPMBI, MOHATHE 00 U303JIEKTPUUECKON TOUKE.

5. Cnenuduyeckue peakii aMUHOKUCIIOT 110 aMUHOTPYIIE, M0 KapOOKCUIIbHOM TpymIe,
C OJTHOBPEMEHHBIM YYacCTHEM aMUHO- U KapOOKCUIILHOM TPyTIIL.

6. Ctpoenue, knaccudukanusi 1 HOMEHKJIaTypa NenTUIOB.

7. IlpyUHUMUIIBI CTPYKTYPHOUM OpTraHM3aluy OCNKOBBIX (NMENTUAHBIX) MOJIEKYJ: IEpBUYHAS
U MPOCTPAaHCTBEHHbIE CTPYKTypbl. KoHurypamnus nentugHow cBA3M (LUC- U TpaHC-
U30Mepus).

8. Kondopmarus mnomumentunHodt 1enu B Oenkax. BropuuHas crpykTypa Oenka.
CrnpanbHble cTpYKTYypbl. CKIIaq4aThle CTPYKTYPBHI.

9. IloHsATHE O TPETUYHOW W YETBEPTHUYHON CTPyKType Oenka. MeTolbl yCTaHOBJIEHHS
IPOCTPAHCTBEHHOM CTPYKTYpPBhI O€NKOB. JleHaTypauus U peHaTypaius OEIKoB.

10.®epmenTrl. Knaccudukanus u HomeHkiatypa gpepmeHToB. CTpoeHHEe (PEPMEHTOB U
NOHATHE 00 aKTUBHOM LieHTpe. CrieunpuuHOCTh AeCTBUS (DEPMEHTOB.

11.1lpuHuunel (pepMEeHTATUBHOM KUHETHKU. BnusHue Ha CKOpOCTh (hepMEHTAaTUBHOMN
peaklMy KOHUEHTpaluu (epMeHTa, KOHIIEHTpaluuu cyOcTpara, temmeparypbsl, pH
cpenbl. KoHKypeHTHOE U HEKOHKYPEHTHOE MHTMONPOBaHUE.

12.bruonoruyeckast pojib U CTPOEHUE HYKJIEMHOBBIX KUCIIOT.

13.I'eTrepoMKIINY€CKUE OCHOBAHUS MyPUHOBOTO U MUPUMUAMHOBOTO psna. CTpoeHue,
KOH(popMaIusi, XuMUYECKUE U (PU3NKO-XUMUYECKHE CBOMCTBA. MUHOpPHBIE OCHOBAHMSL.



14.Hyxneo3nu1pl MUPUMUAMHOBOTO U IIypHHOBOro psga. Ctpoenue. Tum u crepeoxumust
TJIMKO3UIHOU CBsI3U. HoMeHkartypa.

15. Xumuueckass MoauduKkaius HYKJICO3UIOB I10 TIeTEePOIMKINYECKUM OCHOBAHUSIM:
peaKkiuyd METWIMPOBAHUS, alWJIMPOBAHUS, MEPKYPUPOBaHUs, TaJOTCHUPOBAHUS,
B3aUMOJICHCTBUE C TETPAOKCHUIOM OCMHUSA, THUAPA3UHOM, THUAPOKCUIAMUHOM,
OuCyNb(PUTOM, aTbACTHIAMHU.

16. Xumuueckass MoaudUKaIKs HYKICO3UIOB MO YIIIEBOJHOMY (PparMeHTy: OKUCIICHUE,
ATKWINPOBAHUE, AlIMJIMPOBAHUE, B3aUMOJICUCTBUE C KapOOHWIHHBIMU M CHUIIMIIBHBIMU
MIPOU3BOAHBIMH. [ HAPOIN3 TITUKO3UAHBIX CBA3EH.

17. Ilpupoanbie HyKJI€OTUABL. TUIIBI TPUPOAHBIX HYKIJIEOTHIOB U UX HOMEHKJIATYpa.

18.CBoiicTBa M peakUuU HYKIEOTHUIOB.

19.00uro- 1 NONMHYKICOTHABI: CTPOCHUE, THUN MEXHYKJICOTUIHOW CBS3M, KOHIIEBBIC
HYKJICOTHU/IBI.

20. AHK. Bropuunas ctpykrypa JAHK. Kondopmamus nykieotuaos. Kondopmanuu
TeTEPOLMKINYECKUX OCHOBaHUM, ¢ypaHo3Horo 1wmkina (C2’-samo, C3’-3HA0),
TVIMKO3UJIHOW  CBsI3M  (CMH- ©  aHTU-KOH(opmaruu). Mogens VYotcona-Kpuka.
Makpomonekyisipasie cBoiictBa JJHK.

21. Pernmukanus JIHK.

22.PHK. Tunet PHK - puGocomanbHas, MarpudHas, TpaHcropTHas. DyHKIHOHAIbHAs
ponb pa3neix Tunos PHK.

23.Makpoctpykrypa T-PHK, Mozens kieBepHOro aucra.

24. Monocaxapunel. Crpoenme, HOMeHknarypa. Crepeoxumusi W KoHpopmarus
MOHOCAaXapua0B. AHOMEPHBIA LEHTP: €ro CTEPEOXHMMHs, OCOOble CBOWCTBA
TUAPOKCUIBLHOM TPYIIIIBIL.

25. BaxHeiimme npou3BOJHbBIE MOHOCAXapUIOB: TEKCO3bI, JIE30KCHUcaxapa, aMruHocaxapa,
YPOHOBBIE KUCIOThI, HEHPaMHUHOBASI U CUAJIOBbIE KUCIIOTHI.

26. XuMUYecKH€ CBOMCTBa MOHOCaxapuJoB (aJKUJIUPOBAHHUE, AaALUIUPOBAHUE,
BOCCTaHOBJICHHE, OKUCIICHUE, EHOJIU3AIUS, TTTMKO3UIIMPOBAHUE).

27. Onuro- u nonucaxapubl. Kinaccudukaims, HOMEHKIaTypa, CTEPEOXUMHUSL.

28. T'omomnosucaxapuipl: Kpaxman, UEJUIK0JI03a, TJIHUKOT€H, XWTHUH, JIEKCTpaH.
['eTepononucaxapuabl: TEMUIEIIION03a, IEKTHUHOBBIE BELIECTBRA.

29. VrneBoa-0e1KoBbIe KOHBIOTATHI. [ TUKOMPOTEHHBI. THIIBI CBS3€l YIJIEBOIOB C OCIIKOM.
['ereponionuaMuHOCcaxapujibl - OCJIKOBBIE KOMIUIEKCHI COEAMHUTEIBHONW TKAHH.
['enapuH, €ro aHTUKOAryJISHTHasi aKTUBHOCTb. [ MamypoHOBas KHCIIOTa, CTPOCHUE,
Ounonornyeckass poyib. XOHAPOUTUHCYIb(ATHI U UX POJIb B KadbIU(DUKAIIUU TKAHCH.
['pynncnenuduyueckue BelecTBa KpOBU. AHTUTEHBI U AaHTUTENA, arTIIOTUHAIUS.

30. Jlunuael. Haxoxnenwe B npupone, (QyHKuuU, kiaaccupukamus. CTpyKTypHbIE
KOMIIOHEHTBhl ~ JIMMHUJOB: BBICIIME JKUPHBIE KHUCJIOTHI, CHHUPTHI, aJdbICTHUJbI,



aMUHOCIIUPTHI, AMUHOKUCIIOTHI, MOJNOJIbI. OCOOCHHOCTH CTEPEOXUMHUU JIUIUI0B U
HOMEHKJIaTypa.

31. Heiitpaneuble aunuabl — Kiaccudukauusa, crpoeHue, ¢yHkuuu. HeiTpanbHble
TJIMLEPOJIUIIUIBI CO CIOKHOA(UPHOU CBSI3bIO, C MPOCTON 3(PUPHOI CBA3BIO: AJTKUIbHBIE
u 1-O-ankeHunapHbIE (MJ1a3MaNIOTeHbl). XOJECTEPUH: €r0 0c00asi poJib B OpPraHU3Me.

32. ['muKomUIUIB. [ MUKO3MIIUT UL PUTBI, 1epeOpo3uIbL. ["aHrnmo3uabt:
Kiaccudukaius 1 OMOJIOTUYECKas poJib.

33. ®octhomunuapl.  CtpoeHue W HOMEHKiIarypa. [miumepodochonunumb.
[Momurnunepodocdatel, pochounozutunbl. ['mukodochonumnub.

34. Chunromunuapl. CHUHTO3WHOBBIE OCHOBAHUS, TUIIBI MPUPOJHBIX C(HUHTOJIUINIOB.
Counrodochochonunuabl.

35. Jlunuasl u Ouosiornueckue mMemMOpaHbl. Da30Bble COCTOSHUS JUNUAHBIX arperaTos,
(dazoBble mnepexonbl. JlMHAMUYECKOE COCTOsAHHME JUNUAoB B Oucinoe. Ilonstue o
KUJKOKPUCTAIUIMYECKOM cocTossHuM. JlaTepanbHas auddy3us u Gpaun-Quior.

36.1lpuHuunel  opraHu3auud M (PYHKUMOHUPOBAHMS  OMOJIOTMYECKUX  MeMOpaH.
KomnionenTsl MeMOpaH, ux B3auMmozeicTBre. MemOpaHHbie Oenku - nepudepudeckue
U UHTETpabHbIE.

37.Crepounnsie ropmonbl. Kiaccudukanus. OCHOBHBIE YEpThl CTPOCHUS MYKCKUX U
KEHCKHUX MOJIOBBIX TOPMOHOB. MeXxaHu3M JAEICTBUS CTEPOUIHBIX TOPMOHOB.

38.Crepougnbie ropMoHsl. [TonsiTHe 0 KopTHKOUIax. Pons B 0OMeHE BEIIecTB.

39.I'ecTarennbpie TOPMOHBI U UX (PU3UOTOTHIECKOE ICHCTBHE.

40.Mexxkierounas curHanuzanusa. [loHsTue o cnoco0ax M MEXaHU3ME MEKKJIETOUHOU
CUTHAIU3ALNH.

41.Heiuponsl. CtpoeHne cuHamnca. [IoHSITHE 0 HEUPOTPAHCMUTTEPAX, HEMPOMEIUATOPAX,
HEUPOMOIYJIATOPAX.

42 .buorennsie amuHbl. AnetwixonuHd, 'AMK. KaTexomaMHuHBL.

43.buorenHbsie aMuHbl. [Ipon3BOIHBIE HHAOJA U UMU1A3014.



dopma IK3aMEHALMOHHOI0 OMJiera

MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA3OBAHUS POCCUNCKON OEJEPALINN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICILHEI'O
OBPA30OBAHUA
«MOCKOBCKHI MOJUTEXHAYECKHWI YHUBEPCUTET»
(MOCKOBCKMI MTOJATEX)

®DakynbTeT XUMUYECKON TEXHOJIOTHH U OMOTEXHOJIOTUHI Kadenpa Xumbuorex
NOJHOE HAUMEHOBAHUE UHCMUMYMA COKpAujeHHoe HauMeHo8anue Kageopol

JucuumirHa XuMust OMOJIOIMYECKH aKTUBHBIX BEILIECTB
NnoOJIHOE HAUMeHoeaHue OMCL;MI’L/ZMHbl
Hanpasnenue noarorosku (cneunanbHocts) 19.03.01  «  buorexnomorust — »
KOO U HAUMEHOBAHUE HanpaeieHus Nn0020MoBKU (cneuuaﬂbnocmu)
Kypc 3 . rpynma , opma oOyuenust  ouHas

YK3AMEHALIMOHHBIN BUJIET Ne .

1. AmmHOKHCIOTH. HOMeHKIIaTypa, kinaccudukanus u crepeoxumust. Ou3nko-
XMMHUYECKUE CBOMCTBA aMUHOKHUCIIOT.

2. Xumnueckas MOau(pUKAIIS HYKICO3UI0B 10 FETEPOIUKINYECKUM OCHOBAHUSIM:
peaKIuu METWJIMPOBAHMUS, allUIIMPOBAHUs, B3aUMOJICUCTBUE C OUCYIbHUTOM,

rHapasuHOM, THAPOKCUIIAMHUHOM, TECTPAOKCUIOM OCMHUA.

3. CprKTypHBIC KOMITOHCHTBI JIMITUJIOB: BBICIHINUC JKUPHBIC KHUCJIOTHI, CITUPTHI,
AJIbACTUAbI, aMUHOCIIMPTHI, AMUHOKHNCJIOTHI, ITOJIMOJIbI.

VYTBepkeHO Ha 3aceaHuU Kapeaphl « _ » 2021 r., nporokos Ne .

3aB. xadenpoit / /
noonucsy pacuugposra




IIpunoxenue 2
K pabodeii mporpaMme

Hepeqeﬂb OLICHOYHBIX CPEACTB II0 JTUCHUIIJIHHE «XHAMHUS OMOIOTHYECKH aKTUBHBIX BCIICCTB»

HanmenoBanue
o
Ne OLIEHOYHOTO Kparkas XapaKTepUCTUKA OLCHOYHOTO CPEACTBA IIpencraBnenne onenounoro cpeacresa B POC
OC CpecTBa
CoBMecTHas 1eATEILHOCTh TPYIIIBI 00YYArOIIUXCS U Tearorn4ecKoro
paboTHHKA noJ ylpaBJIeHUEM [e1aroruyecKoro
JenoBas w/uau
1 olICBas HIDA paOOTHHKA C LENbI0 peleHuss y4eOHBIX U MpodeccHoHalbHO - Tema (mpo6iiema), KOHLIETILUS, POJIA U
p (1K) P OPUEHTUPOBAHHBIX 33Ja4 IyTeM HIPOBOT0 MOJAEIMPOBAHUS PEATIHHOMN O’KU/IaeMBbIH pe3yJbTaT 10 KaXKI0H Urpe
npobnemMHo# cutyarn. [103BoseT OleHNBaTh YMEHHE aHAJIH3HUPOBATh
M peliaTh TUIIMYHbIE PO EeCCHOHATbHBIC 3a1a4H.
Keifc-3aaua [MpobnemHoe 3amaHMe, B KOTOpPOM OOydaromiemycs Mpeiaraior
2 (K-3) OCMBICIIMTh  peallbHyl0  NPO(PECCUOHATIBHO-  OPHUEHTUPOBAHHYIO 3ananus Ui pelleHus Keic-3a1aun
CUTYyaIHIo, HEOOXOIUMYIO ISl PELICHHUS TaHHON TPOOIEeMBbI.
CpecTBO KOHTPOJIsl yCBOEHUS y4eOHOI0 MaTepHasa TeMbl, pasjesa Uiu
Konnoxksuym pa3nenoB AUCHUILIMHBI, OPraHM30BaHHOE KaK yueOHOe 3aHATHE B BHJIE
3 Bomnpocsl no Temam/pazaenam IUCHUIITUHBI
(K) co0eceI0BaHNs IENArOTNYECKOTO paboTHHKA c
00yJarOIUMUCS.
KontponsHas padota [CpeAcTBO NPOBEPKH YMEHUH NPUMEHSATh MOJYYCHHbIE 3HAHUSA JUIs .
4 KoMIuteKT KOHTPOIBHBIX 33/IaHUH 110 BApHAHTaM
(K/P) pELIeHM 3a1a4 OIPEACIICHHOIO TUIIA 10 TEME WIH Pa3Jeiny
Kpyristii cTox,
HCKYCCHS OLleHOUHBIE CpE/CTBA, MO3BOJIOIIME BKIIOYUTH oOOywaromuxcs B | [lepeueHb TUCKYCCHOHHBIX TE€M /sl IPOBEICHUS
5 Y ’ mporecc OOCYXIEHUsI CIIOPHOTO BOIMPOCA, MPOOJIEMBI M OLEHHUTh MX |[KPYIJIOTO CTOJA, AMCKYCCHH, IOJIEMUKH, TUCITYTa,

MOJIEMUKA, AUCIIYT,
edarTsl

YMEHHE apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PCHHUSL.

nedaToB




IIpoekr

(1)

KOHEUHBIN NpPOAYKT, IOIYy4YaeMbI B pe3yJbTaTe IUIAaHUPOBAHUS U
BBITIOJTHEHHS KOMILIEKCA yueOHBIX u
MCCIeAoBaTeNbCKuX  3amaHui.  Ilo3Bonsier  omeHWTH — yMEHMS
00yJaroIuxcs CaMOCTOSTENIbHO KOHCTPYHpPOBAaTh CBOM 3HAHUA B
[pOLEeCcCe PelleHus MPaKTUYECKUX 3aa4 U Mpo0eM, OpUEHTHUPOBATHCS
B MH(POPMALUOHHOM

MPOCTPAHCTBE U  YpPOBEHb C(HOPMUPOBAHHOCTH  AHATUTHYECKHUX,
MCCIIEIOBATEIbCKUX HABBIKOB, HABBIKOB MPAKTUYECKOTO U TBOPUYECKOIO
MBIIUICHAs. MOXET BBINOJHATHCS B WHIAUBHLYAIBHOM IOPSAKE WU
rpynIoi o0yyarommxcs.

TeMbl rpyNImoOBBIX W/WIIH WHAWBHTY aTHHBIX
IIPOEKTOB

PaGouas Terpaapb
(PT)

JInmakTuaeckuit KOMIUIEKC, MpPEAHAa3HAYEHHbIA IS
CaMOCTOSITEIbHON pabOThl 00YUaIOMIErocsl U MO3BOJISIOIINA OIEHUBATh
YPOBEHBb YCBOEHUS UM Y4eOHOTO MaTepHuaa.

O6pa3zern paboueit TeTpaau

PasnoypoBHEBEIE
3aJla4M U 3aJaHus
(P33)

PaznuuaroT 3a1a4u U 3a/1aHUS:
a) PETPOIYKTUBHOTO YPOBHSI, TIO3BOJISIFOIIINE OIICHUBATh

M JIUAarTHOCTHPOBATh  3HaHUE  (AKTUYCCKOTO
Marepuaia (6a3oBBIC MOHATHUS, AITOPUTMBI, (DAKTBI) W
YMEHHE MPABUIBHO HCIIOH30BATh CICIHAIBLHBIC TCPMUHBI U TTOHSTHS,
y3HaBaHHE OOBEKTOB M3YYCHHUS B paMKaxX OINPEACICHHOTO pasfela
ITICIIATLTAHBL;
0) pEeKOHCTPYKTUBHOTO YPOBHSI, TO3BOJISIOIIAE  OIICHUBaTh |
NTMarHOCTHPOBATh YMEHHUS CHHTE3MPOBATh, aHAU3UPOBATH, 0000IIATH
(aKTHUECKUH ¥ TEOPETHUYECKH Matepuan ¢ (HOpMYITHPOBAHUEM

KOHKPETHBIX BBIBOJIOB, YCTaHOBJICHUEM

ITPUYNHHO- CJIEICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YPOBHH, NO3BOJIAIOIINE
OLICHUBATH U JMAarHOCTHpPOBAaThb  YMEHHUH,
MHTETPUPOBATh 3HAHUS PAa3IMYHBIX 00JacTeH, apryMEHTUPOBATh

CO6CTB€HHYIO TOYKY 3pCHU.

Kowmmext Pa3sHOYPOBHECBBIX 3a/1a4 U Bal(aHI/Iﬁ




Pacuerno-

CpencTBO TPOBEPKHM YMEHUN MPUMEHSTHh IOJYy4YCHHbIE 3HAHUS IIO0

Kommnekr 3a1anuii 1714 BBIIOJHEHUS! PACYETHO-

9 | rpaduyeckas pabora BapaHee onpeAeICHHON METOAMKE IJIsl PEUICHUS 3a/1a4 WK 3aJaHHid 110 FpaduiccKoii paGoTs!
(PI'P) MOYJIIO WJTH AUCITUIUTHMHE B IICJIOM.
[TpoayKT caMOCTOSITEILHOM paboThl CTyIeHTa, MPEACTaBISIONUI co00it
KpaTKO€ H3JIOKEHHWE B THCHMEHHOM BHJIE TOJYUYEHHBIX PE3yIbTaTOB
10 Pedepar TEOPETUYECKOTO  aHalM3a  ONpENEeNeHHONM  HayyHoW  (yueOHo- Tews pedeparos
(P) MCCIE0OBATEIIbCKOM) TEMBI, TJ€ aBTOP PACKPBIBACT CYTh HCCIEIYyEeMOI
MpOoOJIeMBI, IPUBOIUT PA3NUYHBIC TOUYKU 3PEHUS, a TaKKe COOCTBEHHBIC
B3TJISAIBI HA HEE.
[Iponykr CaMOCTOSITEIbHOU paboThI
11 C(i[)%ﬂ:ﬁ;le CTYIEHTa, IPEICTaBIISIONIHNI cOO0M MyOIMYHOEe  BBICTYIJICHHE TIO } Tembl JI0KI1a/108B,
(IC) MPEACTABICHUIO TOJYUYECHHBIX PE3YJbTAaTOB PEIICHHUS ONpeneeHHOMN co00IIeHUH
y4eOHO- PaKTUYECKOM, y1eOHO-UCCIIeI0BATEIbCKON WIIM HAYYHOU TEMBI
CpencTBo  KOHTpOJsS, OpPraHM30BaHHOE Kak CHeluainbHas Oecena
YCTHBINM OMpoCc  [MeIarorndeckoro paboTHUKA ¢ OOyYaromMMCS Ha TEMBI, CBS3aHHBIC C Bompocht 1o
12 cobeceloBaHUE, |[M3ydyaeMO# AMUCIMIUIMHONW, W PAaCCUYMTAHHOE HAa BbUIICHECHHE O0BeMa
(YO) BHAHWK 00YYaIOIIETrocs 10 ONPeAeIICHHOMY pasJieny, TeMe, IpodieMe u TeMam/pasenaM JHCIHILIHKEL
T.11.
YacTuuHO perJaMeHTUpPOBAaHHOE 3aJaHUE, UMEIOIee HECTaHJAPTHOE
pElIeHNEe W T03BOJIAIONICE AUArHOCTUPOBATh YMEHHUS, HUHTETPUPOBATH
13 Tropteckoe sananue BHAHUS Pa3IMYHBIX O0JACTeH, apryMEHTHpPOBATh COOCTBEHHYIO TOYK Temp1 rpyTMOBEIX W/WIN HHMBHIY ATHHEIX
p » apry p y y

(T3)

3peHusl. MOXKET BBINOJIHATHCS B WHAUBUIYATHHOM TOPSAKE HIIH
rpyNIoi 00yJarommuxcs.

TBOPYCCKUX 3aJaHuM




Cucrema CTAaHAAPTU3UPOBAHHBIX 3aJlaHUI , IIO3BOJIAIOIIAA

14 FE%T aBTOMATU3UPOBAaTh INPOLEAYPY H3MEPEHHUS @DOHJ TECTOBBIX 3aJaHUN
YPOBHSI 3HaHUI U yMEHUI 00y4arolerocs.
TexHHUueckoe CpeAcTBO, KOTOPOE MOXKET OBbITh MCIOJIb30BAHO IS
15 TpeHaxep [KOHTPOJIS MPUOOPETEHHBIX CTYyACHTOM npo¢eCCUOHATBHBIX Kommnekt  3amaHuwii s paboThI Ha
(Tp) HAaBBIKOB W YMEHMH II0 YIPAaBJICHHIO KOHKPETHBIM MaTEpPHAIbHBIM TpEHaXKepe
00BEKTOM.
CpencTBo, MO3BOJIAIONIEE OLEHUTh YMEHHE OOy4arolerocsi MUChbMEHHO
M37araTb CyTh IIOCTaBJICHHOW MPOOJIEMBI, CaMOCTOSATENIHLHO IPOBOIAUTH
16 Occe QHAJIN3 ATOW MPOOIEMBI C UCTIOB30BAHUEM KOHIEHITMH U TeMatuka scce

AHAJIMTHUYCCKOT'O HHCTPYMCHTAapUs COOTBCTCTBYIOH_Ieﬁ
TMCHUIUTAHBI, J1e71aTh BBIBOJBI, 000OIIAMONIHE aBTOPCKYIO MO3HUIIMIO 10
MOCTaBJICHHOHN TIpobiemMe.




7. YueOHO-MeTOANYecKOe U HH(POPMALIHOHHOE o0ecriedeHHue TUCHMILIMHBI.

a) OCHOBHAaf JiMTEparypa:
1. Koganenko JI. B. buoxumuueckue OCHOBbI XUMHUKM OWOJIOTUYECKHU
akTuBHBIX BemecTB / JI.B.KoBanenko. M,:bunom, 2009, 229 c.
2. buonormueckas xumusg: YuyeOHOoe mmocoOue mius cTya. Beicmi. YueOH.
3ageaenuii / [lox pen. H.W. KoBanesckoit. -M: M3nat. nentp «Axagemus», 2005

-256.C.
0) JomOJIHMTE/IbHAs JJUTepaTypa:
1. Komoe B.II., IIeenoa B.H. buoxumus / B.II. Komos, B.H.
[IBenora. M.: Jlpoda, 2008 638 c.
2. B.B. buptokoB OCHOBBI NPOMBIIUIEHHOW OHMOTEXHOJIOTHU:

yueOHoe nocobue.//M.: Konocce, 2004. - 295 c.

B) IPOrpaMMHOe o0ecnevyeHre 1 HHTePHET-PecypChl:
HuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOJMYECKHE  MaTepuaibl B
AJIIEKTPOHHOM BUJIE, PE/ICTABIICHHBIE Ha CaliTax
1. http://isir.ras.ru/  (MaTerpupoBanHas Cuctema MHbopMalMOHHBIX
PecypcoB Poccuiickoit Akagemun Hayk)

2. www.ncbi.nlm.nih.gov/PubMed (CBoOoaHBII AOCTYNl B KpPYMHEWUIIYIO
0a3y Hay4YHBIX JaHHBIX B 00JacTH OnoMenuimHckux Hayk MedLine)

3. www.molbiol.ru  (Y4eOHMKM, Hay4yHble MOHOTrpaduu, 0030pHI,
JabopaTopHble TMPAKTUKyMbl B CBOOOJHOM JIOCTyNE€ Ha cailte
MPAKTUIECKON MOJICKYJISIPHOU OHUOJIOTHH).

8. MarepuajbHoO-TeXHHUYECKOE O0ecneYeHne 1 CIUIIUHbI.

® crieliMaIM3UpOBaHHas  ydeOHas  ayautopus  Kadeapbl  «XUMHUECKOMH
TexHojoruu u OuorexHonorun» ABS5505 ocHameHHas MyJIbTHMEIUHHBIMHU
CpeACTBaMHM MPOBEACHUS 3aHATUN.

* crnenuanu3upoBaHHas yueOHas Jsaboparopusi Kadenpsl «XUMHUYECKON
TexHoinoruu u OumorexHomorum» AB5406a,0 ocHamEHHBIE XWUMUYECKUM U
OMOTEXHOJOTUUECKUM O0OpYyIOBaHUEM JJI TPOBEAEHHUS J1abOpaTOpHBIX padoT, a
TaKke CIelnuaTu3upOBaHHON MeOeIbI0 U MOCY 0.

9. MeToan4yeckue peKOMEHIAIMHU ISl CAMOCTOSAATEIbHOH PAa00ThI CTYA€HTOB
Juctnummaa «XuMusi OMOJIOTHYECKH aKTHBHBIX BEIIECTBY» IMPEyCMaTpUBACT

JEKIUU W JIa0OpAaTOpPHBIC 3aHATHS KakAylo Henenro. V3ydeHue IUCIUTUIMHBI
3aBEpIIACTCA DK3aMEHOM. YCHEIIHOE H3yYeHHUE AUCIUIUIMHBI TPEOYyeT MOCeIeHUs
JIEKIUHA, aKTUBHOM pabOThl HA TPAKTUYCCKUX 3aAHITHSIX, BBIMOTHEHHUS YYEeOHBIX
3aJaHAN  TMPENOAAaBATENs, O3HAKOMIICHUS C OCHOBHOM W  JIONOJHUTEIbHOU
JIUTEPATYPOH.


http://www.molbiol.ru/
http://www.ncbi.nlm.nih.gov/PubMed
http://isir.ras.ru/

B xozxe nexkuuii nmpenonaBaTellb U3JaraeT U pa3bsCHAET OCHOBHBIE, Hanboee
CJIO’KHBIE TIOHSTHUSI TEMBI, @ TAKKE CBSI3aHHBIC C HEM TEOPETUUYECKHUE U MIPAKTUUECKHUE
npoOsiieMbl, JaeT PEKOMEHJAlMM Ha JIalOpaTOpHOE 3aHATHE M YKa3aHWs Ha
CaMOCTOATENbHYIO PaboTYy.

[Tpu MOATOTOBKE K JICKIIMOHHBIM 3aHSATUSIM CTYJICHTaM HEOO0XO0UMO:

nepen  OuYepeHOW JICKIMEH HeoOXOAMMO MPOCMOTPETh IO KOHCIIEKTY
Marepuan mnpeapiayme ynexkuuu. I[Ipu 3aTpyqHEeHHsIX B BOCHPHUATUU MaTepuaia
CJIeTyeT 0OpaTUThCSI K OCHOBHBIM JIUTEPATYPHBIM MCTOYHHKAM. Ecnu pazoOpaThcs B
Marepuaie OIiTh HE YyAaloCh, TO oOpaTuTech K JekTopy (mo rtpaduky ero
KOHCYJIbTaIIMi1) WJIK K TIPENOIaBaTEII0 HAa TA0OPATOPHBIX 3aHATHUSX.

JlaGopaTtopHble 3aHITHS 3aBEpIIAIOT H3YyUYEHUE HauOoJiee€ BaXKHBIX TEM
y4yeOHOW auciuruiuHbl. OHU chyKaT JJis 3aKperuieHUsl M3YyYEeHHOr0 Marepuarna,
Pa3BUTHS YMEHUN W HaBBIKOB BBIMOJHEHHUS KCIEPUMEHTANIBHBIX 3a7a4 B 00JIacTH
XUMUU OUOJOTUYECKH aKTUBHBIX BEILECTB, a TAKXKE JJII KOHTPOJIS MperojaBaresieM
CTEIEHHU MOJITOTOBJICHHOCTH CTYICHTOB MO U3y4aeMOM JUCIUTLIINHE.

[Tpu moaroroBke K Ja00OpaTOPHOMY 3aHSATHUIO CTYJEHTHI UMEIOT BO3MOXKHOCTD
BOCITOJIb30BAThCSI KOHCYJIbTALIUSMU MPETIOJABATEIIS.

[Tpu moaroToBKE K J1a0OPATOPHBIM 3aHSATHUSIM CTYIEHTaM HEOOXO0IUMO:

OPUHOCUTH C CO0OM PEKOMEHJOBAaHHYIO MpernojaBaTeeM JUTEPaTypy K
KOHKPETHOMY 3aHATHIO;

0  OYEPENHOTO  JTADOpaTOPHOTO  3aHATHUA 1O  PEKOMEHIOBAHHBIM
JTUTEpPaTypPHBIM HMCTOYHUKAM npopadoTaTh TEOPETUUYECKUI MaTtepuail,
COOTBETCTBYIOLIEN TEMBbI 3aHATHUS;

Opu TMOJArOTOBKE K JIAOOpAaTOPHBIM 3aHATUAM  CJIEAYET 00s3aTelIbHO
WCIIOJB30BaTh HE TOJIBKO JIEKIMU, Y4YeOHYIO0 JIUTEepaTypy, HO U HOPMATHBHO-
MIPaBOBbBIC aKThl U MaTEpHUaIbl IPABONPUMEHUTEILHON TPAKTUKY;

TEOPETUUYECKUIN MaTepuas CJIeAyeT COOTHOCUTH C MPABOBBIMHU HOPMaMH, Tak
Kak B HHMX MOTYT ObIThb BHECEHbl M3MEHEHHs, JIOMOJHEHMs, KOTOpble HE Bcerja
OTpaXX€HbI B YUYECOHOMU JTUTEPATYPE;

B Hauaje 3aHATUWA 3aJaTh MPENOAAaBaTeNl0 BONPOCH [0 Marepuaiy,
BBI3BABILIEMY 3aTPyJAHEHUS B €ro NMOHUMAaHMM W OCBOCHHMHM NIpPHU PEIICHUU 3ajady,
3aIaHHBIX JJIS1 CAMOCTOSITEIILHOTO PEILICHHUS;

B XO0JI¢ JTADOpAaTOPHOTO 3aHATHS J1aBaTh KOHKPETHBIC, UYETKHE OTBETHI II0
CYILIECTBY BOIIPOCOB;

Ha 3aHSITUU JIOBOJUTH KAXKIYIO 3a/ladyy JI0 OKOHYATEJIbHOTO pelIeHUs,
JEMOHCTPUPOBATh  MOHUMAHHE MPOBEJICHHBIX  OKCIIEPUMEHTOB, B  Clydae
3aTpyAHEHUI 00palaThes K NpenogaBaTeio.

CryneHTam, IPOMYCTUBIIUM 3aHATHUS (HE3aBUCHMO OT MIPUYHUH), HE UMEIOIIUM
MUCbMEHHOTO PelIeHUs 3a/1ad UK HEe TIOJArOTOBUBIIHECS K JaHHOMY JJaOOpaTOPHOMY



3aHSTHUIO, PEKOMEHJYETCS HE TMO3KEe YeM B 2-HEACNbHBIM CPOK SIBUThCS Ha
KOHCYJIbTAIIMIO K TIPENOAaBaTeI0 U OTUUTATHCS MO0 TeME, W3yUYaBIICiCs HA 3aHATHUH.
CTyneHThbl, HE OTUUTABIIUECS IO KAXKJI0W HE MPOpabOTaHHOW UMHU Ha 3aHATUSIX TEME
K HavaJly 3a4€THOM CECCUH, YIYCKAIOT BOZMOXHOCTh MOJYYUTh MOJO0KEHHbBIE 0aslibl
3a paboOTy B COOTBETCTBYIOIIIEM CEMECTPE.

10. Meroanueckne peKOMEHAANMH ISl IPENoAaBaTes

B xone nexnuii mpemnogaBaTeNb M3araeT M pa3bsACHSIECT OCHOBHBIC, Hanbosee
CJIOKHBIC TIOHSTHS TEMBI, @ TAK)KE CBS3aHHBIC C HEH TEOPETHUECKUE U MPAKTHUCCKHUE
npoOsieMbl, JaeT PEKOMEHJAIMH Ha MPAKTUYECKOe WM Jab0opaTOpHOE 3aHITHE U
yKa3aHHs Ha CAMOCTOSITENIbHYIO paboTy.

CryneHTaMm, MPOMYCTUBIIUM 3aHATHS (HE3aBHCHMO OT MPUYWH), HC UMCIOIINE
MMMCBMEHHOT'O PEIICHUS 3a/1a4 WU HE MOATOTOBUBIIUECS K JAHHOMY MPAKTHYESCKOMY
3aHIATHIO, PEKOMCHIYETCS HE TI03KE YeM B 2-HEACIbHBIH CPOK SIBUTHCSA Ha
KOHCYJIBTAIIMIO K TIPEIOIaBaTEI0 M OTYUTATHCS TI0 TEME, M3yUaBIIeCs Ha 3aHATHH.

CryneHTbl, HE OTUUTABIIKECA 110 KAKI0M HE MpOopabOTaHHON UMU Ha 3aHITHIX
TeMe K Haydally 3a4€THON CECCHH, YIyCKalOT BO3MOXXHOCTh TOJYYUTh MOJIOKEHHBIC
OasyTel 32 paboTy B COOTBETCTBYIOIIEM CEMECTPE.

CryneHTsl, TIPOIMyCTUBIINE 3aHATUS W/WIA HE CHAaBIINE BCE J1aOOpaTOpHBIC
paboThl HE MJOIMYCKAaOTCS K 3k3aMeHy. CTyAeHT, TPOIyCTHBIINN JaOOpPaTOPHYIO
paboTy 1O YBOXKHUTEIHLHON NMPUYMHE UMEET MPaBO €e¢ 0TpaboTaTh B KOHIIE CEMECTpa
(1e 6onee 3 mabopaTopHbBIX padoOT).



Tpunoowcenue

CprKTypa U COACPKAHUEC TUCHUIIIIHHBI «XHMHA 0MO0JOTHYEeCKH aKTHBHBIX BE€IIECTB» 110 HAIIPABJICHUIO IIOATOTOBKH

19.03.01 «buoTexHoJOorus»
(baxkanaBp)

Oo0beM (B akaj. gac.)
<
< % @DOpMBI TEKYIIIEro KOHTPOJIS yCIIeBaEMOCTH
E)( % % (no nedensam cemecmpa)
) % = KonrakTHas pabora 3
2 @) 5 o | (10 Bunam yueGHbIx ansThii) 2| DopMBI TPOMEKYTOUHOH aTTECTAITUN
B 5 2 (no cemecmpam)
o 33 CP | &
M o §
3 JIK JIb 1P
M
1 4 1-2 16 10 10 6 164 YcTtHOE cobeceioBaHme
2 4 13 3ammTa 1a00paTOPHBIX pabOT
Bcezo 6 4 cemecmpe: | 180 | 16 10 6 164

Haunmenopanue u COACPIKaHUEC Pa3aCIOB JUCIUITIIINHBI

Ne HaunmenoBanue Conepxanue
pazznena paszaena paszaena
1 AMUHOKHUCIOTHI. Homenkinatypa, kiaccuduxanus, CTepeoXuMusl.

Paniemu3zarust aMMHOKHCIIOT, MEXaHU3MBI palieMHU3aiuu (o1 JedCTBUEM
OCHOBAHHWM, KUCJIOT U IO OKCa30JIOHOBOMY MEXaHH3MY ).
DU3UKO-XUMHUYECKHE CBOMCTBA aMUHOKUCIIOT. KHCIIOTHO-OCHOBHBIE CBOMCTBA,




M302JIEKTPUYECKasA TOUKA. XMMUYECKUE CBOMCTBA: PEAKIIMM AMUHOKHCIIOT I10
aMUHOTpYMIIE, 10 KapOOKCUIBHOW IPYyIIIE, C OJHOBPEMEHHBIM YUaCTHEM
aMUHO- U KapOOKCUIIbHOM TPYIIIL.

IlenTuae! 1 OeNKH.

[Tentuaer. CTpoeHue, HOMEHKIATYpa, Kinaccudukamnusa. Konpuryparms
MENTUIHOMN CBS3H.

benku. Knaccudukanus 6enkoB. @yHKIuu 6€IKoB.

MeTopl BbIICIICHUS U OYMCTKH OCJIKOB: AWANIN3, YIbTpauiIbTpanus,
neHTpudyrupoBanue, rejib-xpomarorpadus, rekrpopopes, HOHHAS U
addunHas xpomatorpaduu.

Kondopmarus nmoaunentuaHoN enu B Oenkax. BropudyHas cTpykrypa Oenka.
Crmpanbabie cTpyKTyphl. CKIlaguareie CTPYKTYphL. [loHsTHE O TpETHYHON 1
YETBEPTUYHOM CTPYKType Oenika. MeToibl yCTaHOBJIEHHUS MPOCTPAHCTBEHHOM
CTPYKTYpPBI OeNKOB. JleHaTypamus u peHaTypamusi OeIKOB.

DEepMEHTHI.

Jlpyrue 6MoI0oTH4ecKu
AKTHUBHBIE TTETITHTHO-
O€JIKOBBIC BEILIECTBA

Knaccuduxarnus n Homenknatypa hepmentoB. CTpoenne pepMeHTOB U
noHsTre 00 akTUBHOM IHeHTpe. CHeuPpUIHOCTD IeHCTBUS (EPMEHTOB.
[TpuHIMIIBI PEepMEHTATUBHON KUHETUKU. BilnsgHNE Ha CKOPOCTH
(epMEeHTaTUBHOMN peaku KOHUEHTpaMK (pepMEeHTa, KOHLIEHTPaLUU
cyOctparta, Temnepatypsl, pH cpeabl. KOHKypeHTHOE U HEKOHKYPEHTHOE
MHTUOUpOBAHUE.

ITentuanbie ropmonsl. Heponientuapl. [lenTrasl ¢ MIMMYHOJIOTHYECKUM
nectBueM. [lentuaubie antuOnoTuku. [lentuanesie Tokcunsl. [lenTuast ¢
BKYCOBBIMU KaU€CTBAMH.

HyknennoBbie KUCIIOTHI.
Crpoenue.

buonoruyeckas poib, ctpoeHue u kiaccudukaius. CTpyKTypHbIE KOMITOHEHTBI
HYKJIEMHOBBIX KHUCIIOT: T€TEPOIMKINYECKIUE OCHOBAaHMUS, YTIIeBObI, (hochopHas
KHUCJIOTA.

I'eTeponuknnyeckue OCHOBAaHUS MUPUMUINHOBOTO U IIYPUHOBOTO pAA:
(UBUKO-XUMHUYECKUE CBOMCTBA. MUHOPHBIE KOMITIOHEHTHI HYKJIEMHOBBIX
KHCJIOT.

Hykneo3uasl. MoHO-, 0JUT0-

Hyxkneo3uapl. Kitaccudukanus u HomeHkiarypa. CTpoeHue HyKJI€03HU10B, THIT




" ITOJIMHYKJICOTHU/IBI.

TJIMKO3UIHOU CBSI3U U €€ KOH(PUTYpaIs. _

Xumuueckas Mooughuxayus HyK1eo3ud08 no 2emepoyuKIUYecKUM OCHOBAHUIM.
Peaxkyuu Memunupo8anus, ayuiuposanus, 2ai02eHUpO8anUs, MepKypUpo8aHusl,
e3aumooelicmseue ¢  oucyibpumom,  2UOPAZUHOM,  CUOPOKCUNAMUHOM,
mempaoKkCudoM OCMUsl, AbOe2UOAMU.

Xumuueckas moouuxkayus HyK1e03Uu008 NOo Vele800HOMY (hpasmeHmy:
AIKUIUPOBAHUE, ayunuposanue, OKUCEeHUe, gzaumooeticmaue c
KapOOHUTbHLIMU NPOU3BOOHBIMU. | UOPOAU3 2IUKOZUOHBIX CBA3ELL.

Hyxiieotuapl. CTpoeHuE U CBOKCTBA.
Onuro- u nonunykiaeotuasl. Homenknatypa u ctpoenue. Tum
MEXKHYKJICOTHIHOU CBSI3H.

JIHK u PHK: tuns! u ypoBHn
CTPYKTYPHOU OpPraHU3ALNH.

Bmopuunas cmpyxmypa JIHK. Kongopmayus nyxneomuoos. Konghopmayuu
2emepoyuKIudecKux ocHosanut, gypanosnozo yuxia (C2-anoo, C3’-3100),
2NIUKO3UOHOLL C8A3U (CUH- U aumu-KoHGopmayuu). Mooenv Yomcona-Kpuxka.
Maxpomonexynsapuwvie ceoucmea [{HK.

[Tonsitue o permukanuu JJHK.

Tunsl PHK - pubocomanbHas, MaTpuuHasi, TpaHcriopTHas. OyHKIMOHAIbHAsS
poab pazHeix Tunos PHK.

ITepBuunas ctpykrypa PHK. Makpoctpykrypa T-PHK, mozaens kieBepHoro
JIMCTA.

MoHocaxapusl.

Crpoenne, HoMeHKIaTypa. CTepeoxumusi M KOH(OpMaIds MOHOCAXapHJIOB.
AHOMEpPHBIH IICHTP: €ro CTePEOXHUMHS, OCOOBIC CBOWMCTBA THJIPOKCHIIBHOM
IPYNIBL.

BaxHeiimme mOpoOU3BOAHBIE MOHOCAXapHUJOB: TE€KCO3bl, JI€30KCHCAXapa,
aMHHOCaxapa, ypOHOBBIE KUCIOThI, HEUPAMHHOBASI U CUAJIOBBIE KUCIIOTHI.
XUMHUYECKHE CBOMCTBA MOHOCAXapuaoB (aJIKWIMPOBAHHUE, alWJIMPOBAHHUE,
BOCCTAHOBJICHUE, OKUCJICHUE, EHOJIU3AIMS, TIMKO3UIIMPOBAHHUE).

Omnuro- u MoJInCaxapuabl.

Krnaccudukaius, HOMEHKIIATypa, CTEPEOXUMHUSI.




VrieBo1-0e1KOBbIE
KOHBIOTATHI.

["'oMononrcaxapuabl: Kpaxma, HEUIF0JI03a, [NIMKOTeH, XUTHH, JEKCTPaH.
I'erepononncaxapuabl: FEMULIEIUIION03a, IEKTUHOBBIE BEILIECTBA.
VYri1eBoa-0eKOBbIE KOHBIOTAThI. THITBI CBS3€H YIIIEBOJOB C OEIKOM.
['ereponionmaMuHocaxapu/ibl - OEIKOBbIE KOMIUIEKCHI COEIMHUTENIbHON TKaHU.
['enapuH, ero aHTUKOAryJsSiHTHAs aKTUBHOCTb. | MaimypoHOBasi KUCIIOTA,
CTpoeHue, OMoJIoTnYecKas poJib. XOHAPOUTHHCYIb(ATHI U UX POJIb B
KaJbLU(pUKALUU TKAHEH.

['pynncnenuguryeckue BemecTsa KpOBU. AHTUTEHbI M AaHTUTENA,
arrIOTUHALUS.

JInnnael

Haxoxnaenue B mpupoe, GpyHkiuu, knaccudukamnms. CTpyKTypHbIE
KOMITOHEHTBI JIUTTUIOB: BBICIIINE KUPHBIC KHUCIOTHI, CIUPTHI, AJIbICTHIBI,
aAMUHOCITUPTHI, AMUHOKHUCIIOTHI, TOJINOJIBI. OCOOEHHOCTH CTEPEOXUMUU
JUMHIOB ¥ HOMEHKJIATypa.

HeliTpanbHble TUnuabl — Kaccupukanus, crpoerue, pynkuuu. HeittpanbHble
TITUIEPOJAITHAIBI CO CIIOKHOI(PHUPHON CBSI3BIO, C MPOCTOM YPUPHOI CBS3BIO:
aNKuJbHbIE U 1-O-anKeHWIbHbIC (TIJ1a3MaioreHsl). XoJIeCTepUH: ero ocodas
pOJIb B OpTaHU3ME.

['mukonunuasl. [Muko3unaurmuiepusl, nepedpo3uibl. I'aHrIno3u b
KJaccuukanus 1 6MoJIOTUYecKast poib.

dochomunuasl. CtpoeHue u HoMeHkinarypa. [ numnepodochonunuab.
[Monmurnunepodocdarsl, pochonHOZUTUIBI.

Chunronunuapl. COUHro3MHOBBIE OCHOBAHMSI, TUITHI TIPUPOTHBIX
chunronunuaoB. Chuaropochochoaunums.

Jlununel u 6nonorudeckre MeMOopanbl. Ma30BbIe COCTOSHUS JTUIMHIHBIX
arperartos, (pa3zoBbie epexo/Ipl. ITMHAMHYECKOE COCTOSIHUE JIUIHIOB B OHCTIOE.
[TonsATHE O XUAKOKPUCTATUINYECKOM cocTosiHUM. JlaTepanbHas auddys3us u
baun-dion.

[TpuHIMIIBI OpraHu3aIui U QYHKITMOHUPOBAHMS OMOJIOTHIECKUX MEMOpaH.
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MexKaeTouHass XUMHYECKast

JIokanbHBIC XMMHUYECCKHUE MCIAUATOPBI, TOPMOHEI, HGﬁpOMC,Z[I/IaTOpBI.




CHUTHaJIM3alusa

MexaHu3MBbI 1EMCTBUSI BOJAOPACTBOPUMBIX U )KUPOPACTBOPUMBIX CUTHATBHBIX
MOJIEKYI.

Curnanuzanus ¢ y4aCTUEM PELEeNTOPOB KIETOYHON MOBEPXHOCTH U BTOPHIX
nocpeaHukoB. Bropuunsie Meccenmxepsl (I-AM®, 11-I'M®, noHbI KanbIus,
MHO3UTTpUGOCHaT, THauunriuieput). GepMeHTHBIN KacKaa U yCUIICHHUE
BHEKJIETOYHOT'O CUTHAJIA Ha TIPUMEPE ITUKJIa aKTUBAIIMY aJCHUIATIIUKIIA3bI. 11-
AM®-3aBrCUMBbIE€ IPOTEUHKUHA3BI.

Crepouniabie TopMoHbl. [{uknonentanneprupodeHanTpeH u ero
MPOCTpPaHCTBEHHOE cTpoeHue. Knaccudukaims CTepouIHbIX TOPMOHOB.
Octporenbl. DyHKIMS 1 OCOOCHHOCTH CTPYKTYPBL. AHIPOTEHBI U aHA0OJIUKU
(TecTocTepoH, aHIPOCTEPOH). ['ecTareHHbIE TOPMOHBI: IPOTECTEPOH, IPETHHH,
KOHTpAIENTUBBI, UX (U3UOJIOTUYECKOE AeHCTBHE. MUHEPATTOKOPTHKOMIBI U
[IIOKOKOPTUKOUIBL, UX POJIb B OOMEHE BEIIECTB (KOPTU30H, THIPOKOPTU30H,
anbaocTepoH). TpancopmupoBaHHbIE KOPTUKOCTEPOUIBI: MPETHU30,
MPEHU30JI0H, IEKCAMETA30H.

OO6miee peacTaBIeHUE 0 MEXaHNU3ME JEHCTBUS CTEPOUIOB Ha MOJICKYJISIPHOM
YPOBHE.

buorennsie amuHbl. HelipomeauaToppl ¥ TOPMOHBI -  MPOU3BOJIHBIC
amuHOKUCHOT. Iyt mMx oOpa3oBaHus, CTPYKTypa U (PYHKIMOHAIBbHASI POJIb.
CrpoeHue cuHarca.

AnerunxonuH u ero anrtaroHuct ['AMK. KarexosamuHbl: ajpeHalyH,
HopaapeHanud, JIODA kak MeauaTopbl CHUMIATUYECKOM  CHUCTEMBI.
[Ipon3BoaHbIE WHIO0JA: TPUIITAMUH, MEJIATOHUH, CEpPOTOHUH. [Ipou3BonHbIE
MMH/J1a30J1a: TucTaMuH. [TpoTUBOrMCTaMUHHBIC MIPENApPaTHhI.




JlaboparopHbie pabOTHI

Ne Ne pasnena HanmenoBanue 1abopaTopHbIX paboT Tpynoemxocts
1/T1 JIACITUTITMHBI (B akaj. yac.)
1 1 DU3NKO-XUMUYECKHUE CBOMCTBA OEJIKOB 3
2 4 CuHTE3 3aIMIIEHHBIX TPOU3BOJAHBIX TETEPOLMKINYECKUX OCHOBAHUN 3
3 3amuTa 1a00paTOPHBIX padboT
Bcero: 6




