[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

(bMD: Makcumos Anexceit bogyg ga EPCTBO HAYKH U BBICIHET'O OBPA3OBAHMUSA

[lomKHOCT: OMPEKTOP D,EﬂapTaMeHTa N0 00Pa30BaTE/IbHON NOJIUTUKE

[ata nognucanus: 16.10.2023 14:35:56 OCCH]HCKOﬁ (DEI[EPAHI/II/I

YHuKanbHbi/ nporpaMaBir
8db180d1a3f02ac9e60521a5

epATIbHOE TOCYIAPCTBEHHPE ABTOHOMHOE 00pa30BaTENBHOE YIPEKIACHUE
2742735c18b1d6 BRICIIIETO 0Opa30BaHUs

«MOCKOBCKHUM MNOJUTEXHUYECKUA YHUBEPCUTET»

YTBEPXJIAIO

— nekaH axkynprera
XHMqu’S'ngTréXHO ]

MU U OMOTEXHOJOTHH

e /"//' / Benykos C.B. /
«01{C%  ceHTsbps 2021 r.

PABOYAS ITPOTPAMMA JJUCHUIIJIMHBI
«DPU3uKo-xuMHYeCKHe MeToaAbl ucciaenopanus bAB)

Hamnpasnenue noarotoBku
19.03.01 «buoTexHoJOrus»

[Ipodunn

«buorexHosiorus»

KBanudukanus (creneHp) BbITyCKHUKA
bakasasp

®dopma o0ydyeHus
3aounas

Mocksa 2021 .



[IporpamMma coctaBieHa B COOTBETCTBUM ¢ DeqepaibHbIM TOCYJapCTBEHHBIM
oOpa3oBaTeNbHBIM  CTAaHAAPTOM  BBICIIETO  OOpa30BaHUS TIO  HAIPABJICHHIO
noarotoBkn  OakanaBpoB 19.03.01 BuoTexXHOJ0THsI, YTBEPKICHHOTO MPUKA30M
MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoii ®enepanuu ot 11 mapra 2015 r.
No 193 u ocHOBHOI 00pa3oBaTeNbHONW MPOrpaMMBbl BBICIIETO MPOGECCHOHATBHOTO
obpazoBanus OOIl BO, pa3paboranHoii B MOCKOBCKOM MOJUTEXHUYECKOM
YHUBEPCUTETE

IIporpammy cocTaBuJI:

JIOLICHT, K.X.H. %"N /O.A. KotsixoBa/

[Iporpamma mucuuIinHbl «PU3UKO-XUMHUYECKHE METONbl HccienoBanus BAB»
yTBEp)KJIeHa Ha 3acefgaHuu kadeapsl «Xumbuorex» 01 centsabps 2021 r.,
poTokos Ne 1

3aB. kadenpoii «Xumbuorex» npod., 1.6.H. | /T.A. I'poMOBBIX/

[Iporpamma corimacoBaHa ¢ PYKOBOJIUTEIEM O0Opa30BaTEIbHONW TMPOTPaMMBI TI0
HanpasieHnto noarotoBku 19.03.01 «buorexnonorus»

JloienT, k.0.H. /////6/, / E.C. T'opumna/

« 1 » centsabpsa 2021 r.




1. Ilesm ocBOEHHUS AU CUMILIMHBI.

JucuurimHa « @U3UKO-XUMHUYECKHE METOAbI HccienoBanuss bAB» nMeer cBoei
LENbI0 CIOCOOCTBOBATH (hOPMUPOBAHUIO Yy OOydYaromuxcs npodeccuoHaabHbIX
kommnetennuit OIIK-2, ITK-8, TTK-8a B cootBeTcTBHM ¢ TpeboBanusmu GI'OC BO no
HaIpaBJIeHU0 TNoAroToBku OakanaBpoB 19.03.01 «buorexHonorus» c¢ yderoMm
crienupuky npoduIsi TOArOTOBKH — « BUOTEXHOIOTHS.

2. Mecto nucuuminnabl B crpykrype OOII 6akanaspuara.

Jucnuminaa « PU3HMKO-XUMHUYECKHUE METOAbI HccieaoBanus BAB» oTHocuTces K
qucity npodhecCUOHANBHBIX YYEOHBIX MUCHUILIMH O BbIOOPY OazoBoro 1ukia (b1)
OCHOBHOM 00pa3oBaTebHON POrpaMMbl OakajiaBpuarTa.

«DPU3NKO-XUMHUYECKHUE MeToAbl ucciueaoBanus bAB» B3anMocBs3aHa JIOTMYECKH MU
COJIEPKATEIbHO-METOJIMYECKH CO CIEAYIOUMMU JUCHMUIUIMHAMUA U TPaKTUKaMU
OOII:

— OOmas ¥ HeopraHuveckast XuMus

— Oprannyeckasi XuMHs

— OCHOBBI MOJIEKYJISIPHOM OHOJIOTUN

— OOm1as 6MoNOTHs U MUKPOOHOJIOTHS

— buoxumus

— XuMusi OMOJIOTHYECKH aKTHBHBIX BEIICCTB

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI M0 IUCHUIIINHE
(MoayJ110), COOTHECEHHBIE C IVIAHMPYEMBbIMHU Pe3yJIbTATAMHU OCBOCHHSA
o0pa3oBaTe/IbHON IPOrpaMMBbl.

B pe3ynbpTaTe 0CBOCHMS AUCLMILIUHBI (MOyJIsl) y oOydaronuxcst poOpMUPYIOTCS
CJIEIyIOLME KOMIIETEHIIMM M JOJKHBI OBITh JOCTUTHYTHI CIEIYIOIINE PE3yJIbTaThl
oOy4eHHsl KaK 3Tar (POPMUPOBAHMS COOTBETCTBYIOIIUX KOMIETEHIUNI:



B pesyabTare

OCBOCHMSA
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJbTATOB
KOMIIETCHI[ MU MPOrpaMMBI 00yuyeHHus1 M0 TUCHUILINHE
o0yuarouuiics J10JKeH
o0JaxaTh
OIIK-2 CITOCOOHOCTBIO H 3HATh:
TOTOBHOCTBIO TEOPETUUECKHUE MOJIOKEHUS, CIOCOOCTBYIOIIUE
HCIOJIB30BATh OCHOBHBIE | POPMUPOBAHUIO CHCTEMBI 3HAHUM B 00JIACTH
3aKOHBI OHOOPraHMYeCcKOi XMMUH Ha OCHOBE COBPEMEHHOM
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHOU KapTHHBI MUPa
JUCIUATINH B YMETB: .
MPO(ECCHOHATBHO MCTIONB30BATh 3HAHHA O COBPEMEHHOH
€CTeCTBEHHOHAYYHOUH KapTHHE MUpPa AJIs
JIeSITEIIbHOCTH,
YCTAHOBJICHUS B3aMMOCBS3H MEXIY CTPOCHUEM
HpHMeHﬂTB METO/IBI OMOJIOTMYECKH aKTUBHBIX BCIIIECCTB U UX
MaTCMaTHICCKOro CBOWCTBaMU ¥ ()yHKIIMOHAIEHBIMU OCOOCHHOCTSIMU
daHaM3a i B )KUBBLIX CHCTEMAX;
MOJEIUPOBAHU, BJIAIETD:
TCOPECTHICCKOIO 1 HaBBIKAMH BBITTOJTHEHHUS KCIIEPUMEHTAIBLHBIX PadoT
JKCIIEPUMEHTAJIBHOTO B 00JIACTH XUMHH OHOJIOTHYECKH AKTUBHBIX
HACCIEIOBAHUS BEIIICCTB C IPUMEHEHHUEM apCeHalla COBPEMEHHBIX
METOJIOB U TIOAXO/IOB.
[1IK-8 CITOCOOHOCTH TTPOBOJIUTH | 3HATH:
CTaHJIAPTHBIE U OCHOBHBIE IPUHIIUIIBI paOOTHI C
cepTU(HKAIOHHBIE UHQOPMAITHOHHBIMH UCTOUHHUKAMH
UCIIBITAHUSA CHIPBS, YMEThb:
FOTOBOﬁ HPOJIYKHHH u HaXOoOUThb B IICPBUYHBIX U BTOPUYHBIX UCTOYHUKAX
L — Haquo—TeXHquSKOﬁ nHopMary (HU3NKO-
MPOECCOoB XMUMHYECKHE CBOMCTBA BEUIECTB, METOIMKH UX
MOTYYeHUs, BBIACICHHS, OYUCTKH U
UACHTU(UKAIIT
BJIA/IETH:
HaBBIKAMH BOCTIPOU3BEICHUS] METOANK,
MAacITaOMPOBAHUSI, IEPBUYUHOTO TUIAHUPOBAHHUS
XUMHUYECKOTO U OMOTEXHOJOTHIECKOIO
JKCIIEpUMEHTA
[IK-8a BJIaJICHUE€ OCHOBHBIMU 3HATh:

METOAaMU U HpI/IeMaMI/I
MIPOBEICHUS
BKCHepI/IMCHTaJIBHBIX
HUCCIIEJOBAHUN B CBOEH
npoecCHoHaABHOM
obnactu

METOI0JIOTHYECKHE OCHOBEI, IT03BOJISIOIIIE
OMPEeTUTh HEOOXOJMbIC HAPABIICHHS
MCCIICZIOBAHUH M MTPAKTHYECKUX PaboT B 001acTu
OMOOPraHUYECKOM XMMHUHU, METOJIbI U TIPUEMBI UX
BBITIOJIHEHNS, a TAKKE TEXHOJIOTHUECKHE
TpeOOBaHUS K CHIPBIO, TOTOBOW MPOIYKIIUHU U K
OCYIICCTBJICHHIO PA3JIMYHBIX ITPOIECCOB IO
MOJTyYEHUIO OMOJIOTHYECKH AaKTUBHBIX BEIIECTB;
YMeETh:

BBEIOMPATh METOJIbI ¥ PUEMBI SKCIIEPUMECHTATBHOMN
paboThI C OMONIOTMYECKH aKTUBHBIMHU BEIICCTBAMH,
B TOM YHCJIC ITO3BOJISIONIUE TPOBOANTH
MOIU(DHUKALIMIO CYHICCTBYIOIIMX M pa3pabOTKy




HOBBIX CTIOCOOOB MX CO3/IaHHS;

BJIA/IE€Th:

HABBIKAMH aHAJIM3a CBOMCTB OMOJIOTHUECKU
AKTHUBHBIX BEIIECTB, HCXOJIS U3 OPraHU3AIH UX
CTPYKTYPBI, BEIOOpa HEOOXOAMMBIX METOJIOB FIX
WCCIIEZIOBAHUS M IOCTAHOBKH SKCIIEPUMEHTATBHBIX
3a]1a4, HAPaBJICHHBIX Ha WX MOJIYYEHUE,
MOIU(UKALINIO, UCIIOIB30BaHUE B IPYTHX
MPaKTHIECKUX paboTax.

4. CTpyKTYypa ¥ coepKaHue TUCHUILITHHBI.

OO0mas TpyI0eMKOCTh AUCIMIUIMHBI COCTaBIsAET 3 3a4eTHHIX eauHull, T.e. 108

aKaJeMHUYECKHX 4acoB (M3 HUX 98 yacoB — caMOCTOSITENIbHAS padoTa CTYAEHTOB).

Paznensr

JUCITHUITIINHBI

M3Yy4aloTCs Ha TPEThEM Kypce.

IaTeiii ceMecTp: Jekuu — 6 4acoB, JIaOOpaTOPHBIE PaOOTHI

KOHTPOJIA — 3K3aMCH.

Crpykrypa w

COACPIKAHHUC

«DUBUKO-XUMHYECKHE MECTOAbI

nccaegoBanns bAB»
— 4 ygaca), ¢popma
«DU3UKO-XUMHUYECKUE

JUCIHUITIIMHBI METO/bI

HCCIICOOBaHUS BAB» 10 CpOKaM N BUIaM pa6OTBI OTPAKCHBI B IIPUJIOKCHUU.

Conep:xanue pa3aeaoB JUCUUIINHBI

4. 1 . HaumeHnoBanue u COACPIKAaHUC PA3ACIOB JUCHUIIIINHBI

No HanmenoBanue Conepxanue pasuena
pazaena pazaena

1 B3aumMocBs3b [TonsiTHE O OMONOTMYECKU aKTUBHBIX COETMHEHUAX
opranndeckoit xumuu | (BAC). buononumeps! (peACTaBUTENH ) U HUZKO-
1 OMOTEXHOJIOTUH. MOJIEKYJISIpHBIE OMOpETyIATOpbl. OpraHYecKuil
Ponp xuMuueckux u cunrte3 BAC. 3amaun U noAX0bl.
busuko-xumuueckux | Perpocunrerndeckuit ananus. [lnanuposanue
METOJIOB B cuHTe3a U paboTa ¢ HHGOPMAIIMOHHBIMU
OMOTEXHOJIOTUYECKOM | pecypcamu.
JKCIIEPUMEHTE.

2 ITocTtpoenue PernocenekTMBHOCTD U CTEPEOCETEKTUBHOCTD.

YTIIEPOJHOTO CKElleTa
MOJIEKYJbL. METObI
BBEJCHUS U
VU3MEHEHHUS
(GyHKIHOHATBHBIX

rpymi.

OnexkTpoduibl U HykIeoduibl. OnpeaeneHus
(yHKUMOHANBHOW U 3alMTHON rpynn. M30panHbie
OpraHUYECKUE PEAKIIMU U CUHTE3bI (peaKInu
MPUCOEANHEHHUS K KPAaTHBIM CBSI3SIM,
METaNIOOpraHU4YeCKUEe TPOU3BOIHbIE, U T.I1.)
MeTobl HapallMBaHUs YTIJIEBOIOPOJHOM 1IETIH Ha
1, 2. u.T.4. aTOMOB yriepoaa. MeTo bl co3ianus
KpaTHBIX CBA3€U. MeTo1bl BBEICHUS




(YHKIIMOHAIBHBIX TPYMI B MOJIEKYITY.

3anuTHBIE TPyl B
cunrese bAC.

OO01as xapakTepuCTHKA 3aIUTHBIX TPYII.
Meronaps! BBEIEHUS U YAAIECHUS 3alIUTHBIX TPYIIT
Ha paznuuHble QyHKIUU. CTpaTerus NpuMeHEeHHs
3AIIATHBIX IPYNI B IJIJAHUPOBAHUU CUHTE3A.

Cunres
OMOMOJIMMEPOB U POJIH
CUHTETHYECKUX
OHMOTIOINMMEPOB
(OJIUTOHYKJICOTHUIOB,
MEeNTUIOB U T.J1.) B
OMOTEXHOJIOTHH,
(dbapMalieBTUKE U
MOJIEKYJISIPHOMN
OMOJIOTHH.

CuHTe3 menTuaoB. MeTo bl CMEIIaHHbIX
aHTUPUJIOB, a3UIHBIHN, KapOOTUUMUTHBIH,
KapOOHWIMMHU/IA30JIbHBIN, aKTHBUPOBAHHBIX
a¢upoB. Cunre3 GpocoaunuaoB u
OJMroHyKIJIeoTHA0B. DocharTpuddupusiii, H-
dbochonaTHBINA, aMUTOPOCPUTHBIA METOBI
cozganus hochoampupnoii cBs3u. [I[pumenenne
CUHTETHYECKUX OMOTOIMMEPOB B PEIICHUH
OMOTEXHOJIOTHYECKHX 3a/1a4 U MEAHIIMHE.

DU3UKO-XUMUUYECKHUE
METO/IBI aHAIN3a B
XUMHYECKOM U
OMOTEXHOJIOTHYECKOM
HKCIIEPUMEHTE.

XapaKkTEepUCTUKH BEIIECTBA: UIACHTUYHOCTD,
CTpyKTypa u uncroTa. [Ipsamas u oOparHas 3agaua
aHanuTHueckoro metoga. O630p puznyeckux
IPUHIHUIIOB CHEKTPAJIbHOIO aHAJIN3a XUMUYECKUX
coeauHeHu. CTpyKTypa U 3HaUEHUE
CIEKTPAJIbHBIX JAHHBIX.

OcuoBsl MeToa AMP.

®usnueckne ocHOBBI MeTona JAMP, ycTporicTBo
SAMP-cnexktpomeTpa. AHanu3 uHpopmanuu,
cozepxanieiicsa B criekrpe 'H-SIMP. O6paboTka
CIEKTPOB U COOTHECEHHUE CIIEKTPa CO CTPYKTYpOH
BelecTa. TpeboBanus k oopasiam AMP.
JIOCTOMHCTBA U HEJOCTATKH METO/IA.

CoBpeMeHHbIE
npuiioxenus: AMP u
HCIIOJIb30BaHUE
METOJ]a B XUMHUUYECKUX
u
OMOTEXHOJOTUUECKUX
HKCIEPUMEHTAX.

SIMP na saapax °C, “F, "N. JIsymepusie SIMP
skcniepumenThl: COSY, HMBC, NOESY wu np.
[IpyHLIMIIBI HHTEPIIPETALIMU ABYMEPHBIX CIIEKTPOB
SAMP, ux npuMeHEHHE IS U3YUCHUS CIOKHBIX
MOJIEKYJT M CyOKIJIETOYHBIX CTPYKTYD.

Macc-criekTpoMeTpus
Y ONTUYECKHE METOIBI
aHaJIN3a.

®ur3nYECKre OCHOBBI MaCC-CIIEKTPOMETPUHU U
YCTPOMCTBO Macc-ciekTpomerpa. MaTepnperanus
MacCC-CIIEKTPOB, CBSI3b MACC-CIIEKTPaA CO CTPOCHUEM
MOJIEKYJIbl. METOIbl HOHU3ALNHU U UX IIPUMEHEHNE
B MACC-CHEKTPOMETPUYECKOM aHAIN3€ PA3IMUYHbBIX
tunoB BAC. Ontuueckas criekrpockonus (UV-
Vis, IR), ycTpoiicTBO ciekTpoMeTpa.
NuTepnperanus cnekTpaibHbIX JaHHbIX YD u UK,
UX CBSI3b CO CTPYKTYPOM MOJIEKYJIBL.

OO6nre TPUHIUIIBI

Xpomarorpapuyeckuii aHaIM3 U Pa3IeJIeHUe CMECEH:




XxpomaTtorpaduu.

PUMEHEHHE B XUMUU 1 OroTexHosoruu. Oorime
HPHUHIUIIBI 1 (PU3UKO-XUMUYECKUE OCHOBBI
xpomarorpaguu. [loHsTHe 3:1F0€HTOB 1 COPOEHTOB.
Bupl n xummdeckas npupoa copoeHToB. [ IpuHImmbI
1o700pa IFOCHTOB U COPOESHTOB JIJ1s1 ONTUMATIBHOTO
pa3JICICHNs] CMECEH.

10 | ToukocnoiHas Ananutnueckas TCX. Buasl maTepranoB 1

xpoMarorpadus aHanutnyecko TCX. lereknus nsared B TCX.
[IposiBisitonue peakTUBbI U PU3UKO-XUMUYECKUE
METO/bI IeTeKIMHU BemecTB. [IpenapaTtuBHas
TOHKOCJIOWHAs XpoMaTorpadusi, OCHOBHBIE
ocoOeHHOCTH. TeXHUKA IKCTIEPUMEHTA.

11 | IIpenapatuBHbIE Kononounas xpomatorpagus. Tumsl
METO/IbI MPUMEHSIEMBIX KOJIOHOK U MaTepHUAJIOB ISt
a7IcOpOLIMOHHOMN npoBejieHus dkcnepuMenTta. dmsi-
xpomMatorpaduu. xpomatorpadusi, OCHOBHbIE JIOCTOMHCTBA U

HEJ0CTAaTKU MeTo1a. XpoMarorpadus cpeHero
JaBJICHUS, IPUMEHsSIEMbIE IPUOOPHI.
O6opynoBanue 115 coopa Gppakiuii mpu
110JIyaBTOMaTUYECKOM pa3AeIICHUU CMECEH.

12 | BeicokoaddektuBHas | OcodeHHOCTH MeTo/1a. OCHOBHBIE OTJIMYUS OT
KUJKOCTHAsI IpyTUX BHIOB XpoMaTorpaduu. TeopeTndeckue
xpomatorpadus. ocHOBBI MeToza. O6opynoBanue s BOXX.

Hacocsl, kononku, nerektopsl. [Ipumenenue
KOMIUJIEKCHOM JAETEKLMU ISl aHAJIM3a CMECEil.
[Tpenaparunas BOXKX. Copbentsl s BOXKX.

13 | I'enp-dunbrpanus win | [lonsrue o rens punsTpanuu. Ucropus metosa.
HKCKJIFO3UOHHAs OcHOBHBIE MaTepUabl s Telb-(QUIbTPALIH.
xpomartorpadus. Ob6nactu npuMeHeHus Metoaa. TexHuka

HKCIIEPUMEHTA U HACTPOHKa 000pYA0BAHHSL.

14 | MonooOmeHHas O6mactu mpuMeHeHNss TOHOOOMEHHOM

xpomartorpadus. xpomartorpadun. [ToHATHE O HOHHBIX Mapax.
Marepuannst s MOX. KaTHOHUTBI 1 aHUOHUTBL.
[ToxpoOHast TEXHHKA SKCIIEPUMEHTA.

15 | Dnexrpodopes u [Ipumenenue snexktpodopesa s aHanm3a u
aduHHAs BBIJICTICHUSI BBICOKOMOJICKYJIIPHBIX COCTMHEHUH.
xpomMarorpadus. Kanunspusiii anexkrpodope3. OcHOBHbBIC TPUOOPHI

U METOJIOJIOTHS dKCIIepuMeHTa. ApuHHas
xpoMartorpadusi Ha3HaYeHHE U OCHOBHBIE
0COOEHHOCTH.

16 | Cunres, BeieneHue U | [[pUHIMIBI XUMUYECKOTO CUHTE3a OCIIKOB,

O4YHCTKa

BBICOKOMOJIEKYJISIPHBIX
BAC.

HYKJIEMHOBBIX KHCJIOT, aHTUTEN. CUHTE3bI Ha
MOJIMMEPHBIX MaTpULax. Beienenue u ouncrka
IPUPOJIHBIX NOJUMEPOB. PEKOMOMHAHTHBIN CUHTE3




6enkoB 1 HK. OTimuns MeTonoB paboThI C
npupoaHsiIMiu BMC 0T 0OBIYHBIX METOJIOB
OpraHuYeCcKOil 1 OMOOPTraHNYECKONW XUMHUH.

4.2. JJaboparopusbie pabotsl (JIB)

Ne pazgena
Ne TpyroeMKoCTh
JTUCIUTITAH HanmenoBanue nabopaTopHbIX paboT
n/m . (B akaj. yac.)
| | Pazgenenne cmecr aMMHOKHUCIIOT METOIOM )
xpomaTorpaduu
2 3 DU3NKO-XUMHUYCSCKHE CBOMCTBA OCITKOB 2
Bcezeo 6 5 cemecmpe: 4
Bceero: 4

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

Meroauka mnpenojgaBaHus AUCUUILIMHBL  «DU3UKO-XUMHUYECKUE METO/IbI
uccnenoBanuss bAB» u peanuzanus KOMIETEHTHOCTHOIO MOAXOJla B U3JIOKEHHUU U
BOCIIPUATHHM MaTepuaia MpelycMaTpUBaeT UCIOIb30BAHUE CIIEIYIOMINX AKTUBHBIX U
WHTEPAKTUBHBIX (OPM TPOBENCHUS TPYMIOBBIX, WHAWNBUAYAIbHBIX, ayIUTOPHBIX
3aHATUA B COYETAHMHM C BHEAYJUTOPHOW pPabOTOM C 1enbio (OPMUPOBAHUA U
pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YYaIOLIUXCS:

— MOATOTOBKA K BBIMOJHEHUIO JJAOOPATOPHBIX paboT B JIaOOpaTOpUsIX BY3a;

— 00cy>kJIeHHe U 3anuTa pedeparoB 1Mo JUCHUILIUHE,

— MOATOTOBKA, MPEACTABICHUE M OOCYXKJICHHUE TNMPE3CHTALMI Ha CEMUHAPCKUX
3aHSTHUAX;
VYaenbHbId BeC 3aHATHH, MPOBOJAMMBIX B HWHTEPAKTUBHBIX (QopMax, ompejaesieH
[JIaBHOW 1€JbI0  00pa3oBaTENbHOM MPOrpaMMbl, OCOOCHHOCTbIO KOHTHHTEHTA
oOyJarommxcs W COACp’)KaHUEeM AUCHUIUIMHBI «DUBUKO-XUMHUYECKHE METObI
uccnenoBanuss bAB» u B nenmom mno gucuuiuinHe coctaisier 50% ayIuTOpHBIX
3aHATHUM. 3ansaTus JIEKIUOHHOT O tuna coctaBmaloT  50% oT oObema
ayIUTOPHBIX 3aHATUM.

6. OneHovHbIe cpeacTBa /sl TEKYLIEero KOHTPOJIsl YCIIeBaeMOCTH,
NMPOMEKYTOYHOI aTTeCTAlMU 110 UTOraM 0CBOEHHUSI TUCHUILIMHBI H Y4eOHO-
MeToAnYecKoe o0ecreyeHue CaMOCTOATEIbHOM Pad0ThHI CTY/ICHTOB.

B npouecce oO0ydeHHss UCHOJB3YIOTCS CIEAYIOIIME OLIEHOYHbIE (OPMBI
CaMOCTOATENbHON PabOThl CTYJEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIINI:




B nsaTom cemectpe

- TIOATOTOBKA K BBIMTOJTHEHUIO J1a00OPaTOPHBIX PabOT M MX 3aIUTA.

OneHOYHBIE CpEACTBA TEKYIIETO KOHTPOJS YCHEBAaEMOCTH  BKIIOYAIOT
KOHTPOJIbHBIE BOMIPOCHI 1 3a1aHUS B (JOpME KOJZIOKBUMYOB, JTsI KOHTPOJISI OCBOSHUS
00y4YaroImMUMUCs pa3/iesoB JUCHUIUIUHBI, 3alUTa pedepaTosB.

OOpa3npl TECTOBBIX 3aJIaHUM, 3aJaHUN KYPCOBBIX IPOCKTOB, KOHTPOJBHBIX
BOMPOCOB W 3aJlaHU¥ Il TPOBEIACHUS TEKYIIEro KOHTPOJIS, SK3aMEHAIIMOHHBIX
OWJICTOB, IPUBEICHBI B IPUIIOKCHHH.

6.1. ®oHI OLEHOYHBIX CPEICTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTANMHU
o0y4aromuxcs 1Mo JMCUUILIHHE (MOLYJIIO).

6.1.1. Ilepeyenbp KOMIETEHIIMM C yKa3aHUEM 3TanoB WX (HOPMUPOBAHMS B MPOILIECCE
OCBOEHHMSI 00pa30BaTEIbHON IPOTrPaMMBI.
B pesynbpTaTe ocBOCHHS TUCIHUIUIMHBI (MOTYJIsT) GOPMUPYIOTCS CIIEAYIONINE KOMITETCHIINH:

Kon B pe3yabTaTte ocBoeHusi 00pa3oBaTeIbHON NPOrpaMMbl 00y4Yaromuiics
KOMIIeTEHIIHH JOJI2KEH 00J1a1aTh
OIIK-2 BJIAJICHUEM HABBIKAMU aHAJIN3a CBOMCTB OMOIOrMYECKU aKTUBHBIX

BEIIECTB, UCXO/S U3 OPraHU3alMH UX CTPYKTYPHI, BEIOOpa HEOOXOJUMBIX
METOJI0B MX MCCIIEOBAHNS U IOCTAHOBKU IKCIIEPUMEHTAIbHBIX 3a/1a4,
HaIpaBJIEHHBIX HA UX MOJIy4YeHHE, MOAU(UKAIIHIO, UCIIOIIb30BAHNE B
JIPYTHUX MPaKTHYECKUX paboTax

ITK-8 BJIaJICHHEM OCHOBHBIMH METOJIAMU Y ITPUEMAMU ITPOBEACHHUS
AKCTICPUMEHTAJIBHBIX MCCIICIOBAHUN B CBOCH MPOQeCCHOHAIBHON 00J1acTH,
CIIOCOOHOCTH MPOBOJIUTEH CTAHIAPTHBIE M CEPTHUPUKAITMOHHBIC HCITBITAHHS
CBIPBS, TOTOBOM MPOJIYKIIMK U TEXHOJIOTHYECKUX MPOILIECCOB

[1K-8a BJIQJICHUEM HaBBIKAMH aHAIIN3a CBOWCTB OMOJIOTMYECKH aKTHBHBIX BEIIECTB,
WCXOJsl U3 OpTaHU3allMK UX CTPYKTYPHhI, BEIOOpa HEOOXOIUMBIX METOJIOB MX
HCCIIEA0BAaHUS U IOCTAHOBKH SKCIIEPUMEHTAJIBHBIX 3a]1a4, HAIIPaBJIEHHBIX HA X
MOJTyYCHHE, MOAU(PUKAITNIO, UCIIOJE30BAHKE B IPYTUX MPAKTHIECKUX paboTax

B mpouiecce ocBoeHusi 00pa3zoBaTeNbHON MPOrpaMMBbl JaHHbIE KOMIIETEHIIMHU, B TOM
YHUCJIC WX OTACIbHBIC KOMIIOHEHTHI, (DOPMUPYIOTCS TMOITAITHO B XOJE€ OCBOCHUS
0oOyyYaromMUMHUCs JUCHUIUIMH (MOJyJ€il), MPakKTUK B COOTBETCTBUM C Y4e€OHBIM
IJIAHOM U KaJICHJIapHbIM rpadukoM yueOHOro mpolecca.



6.1.2. Onucanue noka3sareJieid 1 KpUTEpHeB OLICHUBAHUS KOMIIETEHIIHIA,
(¢GopMupyeMBbIX 10 UTOraM OCBOCHUSA TUCUMILIMHBI (MOYJIfA), ONMMMCAHUE LKA
OLICHMBAHUA

IToka3zaTenem OLICHUBAaHUA KOMHGTGHHI/Iﬁ Ha Ppa3jiM4YHbIX JTalax HuXx

(GOpMHpPOBaHUS SBISETCS JOCTHKEHUE OOYUYAIOMMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB
0o0y4eHUs MO JUCUUIUIUHE (MOTYJIIO).
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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,

11




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,

HCIIOJIb3YEMBIX B MTPEMapaTHBHOM
OpPraHUYECKOU XMMHUH, CBOOOHO

MPUMCHAECT NNOJTYUCHHBIC HABbIKU B

CUTyalusax MOBBINICHHOM CJI0KHOCTH.
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ITK-8 - crtocoOHOCTh MMpOBOAUTDH CTAHAAPTHBIC U CepTI/I(l)I/IKaI_II/IOHHI)IC HUCIIBITAHUA CBIPBS, T OTOBOM NpoAYKIHHU U TCXHOJIOTHICCKUX ITPOUECCOB

IToka3aTeinb

Kpurepuu oueHuBanus

2

3

4

5

3HATh:

OCHOBHBIE TIPUHIIUTIBI paOOTHI
¢ HH(OPMALUOHHBIMH
HACTOYHUKAMH

OO6yuaromuiics
JIEMOHCTPHUPYET TOTHOE
OTCYTCTBHE WU
HEOCTaTOYHOE
COOTBETCTBHE 3HAaHUI
MPaBWII U MTOJIXO/IOB K
00paboTKe pe3yNbTaToB,
MOJTYYEHHBIX B
9KCIIEPUMEHTAIbHON
paborte, a Tak)Ke OCHOBHBIX
BHJIOB JTA0OpaTOPHOM
NOCYbl U IPUOOPOB IS
NPOBEJICHHS CHHTE3a
OpraHUYECKUX BEIIECTB

OO0yuatomuiicss JeMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE
CIIeayIoIuX 3HaHui: 1)
HpaBHiIa ¥ MOIXOIbI K
00paboTKe pe3ybTaToB,
MOJYYECHHBIX B
SKCIIEpUMEHTAIILHOM padore, 2)
OCHOBHBIE BUJIbI Ta0OPaTOpHOH
MOCY/BI ¥ IPHOOPOB ISt
MPOBEJICHHS CHHTE3a
OpraHUYECKUX BEIIECTB.
JonyckaroTcst 3HaUUTEeNbHBIE
OIMOKH, TIPOSIBIISETCSI
HEJJ0CTaTOYHOCTH 3HAHUH, 110
psny mokazareneH,
00YJaIOIIUICS NCTIBITHIBACT
3HAYHUTENIbHBIE 3aTPYAHCHUS
NIPY ONIEPUPOBAHUY 3HAHUSIMU
P UX TIEPEHOCE Ha HOBBIE
CUTYyalnH.

OOyuaromuiics
JEMOHCTPUPYET YaCTHIHOE
COOTBETCTBHE CJICIYIOIIUX
3HaHW: 1) npaBuiIa u
MOIXOJIBI K 00paboTKe
pEe3yabTaTOB, TOJIYYEHHBIX B
9KCTIIepUMEHTATIBLHO paboTe,
2) OCHOBHBIE BHJIBI
71a60PaTOPHOM MTOCYABI U
prOOPOB ISl IPOBEICHHUS
CHHTE3a OPraHMYECKUX
BemiecTs. JlomyckaroTces
HE3HAYUTEIbHBIC OINOKH,
HETOYHOCTH, 3aTPyIHCHUS
IpU aHAJTUTUYCCKUX
OTIepaIHsIX.

OO0yyarouiics AeMOHCTPUPYET MOJTHOES
COOTBETCTBHE 3HAHHI TIPABUIT U
MOJXO0JI0B K 00pabOTKe pe3yIbTaToB,
MOJTyYSHHBIX B 9KCIIEPUMCHTAIBHON
paboTe, a TaK’KEe OCHOBHBIX BHIIOB
J1a00PaTOPHOU MOCYAbI M TPUOOPOB ISt
NPOBEJICHHS] CHHTE3a OPraHHYECKUX
BemiecTB. CBOOOIHO Onepupyer
NPUOOPETCHHBIMH 3HAHUSIMH.
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yMeThb:
HaXOIUTh B IIEPBUUHBIX U

BTOPUYHBIX UCTOYHHUKAX
Hay4YHO-TEXHUYECKOH
uHpopMauu HHU3UKO-
XUMHUYECKUE CBOMCTBA
BEIIECTB, METOANKH UX
MIOJTy4EHUs, BBIACTICHMUS,
OYHUCTKH U WACHTU(DUKAITIT

OO0yyaromuiicst He yMeeT
Ha3bIBaTh OPraHUYECKHUE
COEAMHEHHMS II0 UX
(dhopmynam u BEIOMpATH
METOJIUKY MTOTyUYCHUS,
BBIJICNICHHS, OYUCTKH U
UACHTH(OUKAINH TEX HITH
MHBIX OPTaHUYECKUX
COCIUHEHUI

OO0yyJaromuiicss IEeMOHCTPHPYET
HETOJIHOE COOTBETCTBUE
CIeMyIONuX YMEHUH: 1)
Ha3bIBATh OPraHUYECKHE
COCIMHEHHS TI0 X QOopMyJIiaMm;
2) BEIOMPATh METOUKY
MOJTyY€HUs], BBIICTICHNS,
OYHUCTKU ¥ UACHTU(PUKALUH TEX
WA UHBIX OPraHNYeCKUuX
coeMHEeHN. JlonmycKaroTcst
3HAYUTENIbHBIC OIINOKH,
MPOSBIISIETCA HEJOCTATOYHOCTD
YMEHUH, IO psiAy NoKazaTene,
00y4aloUICs UCIBITHIBACT
3HAYUTEIIbHBIE 3aTPYAHEHUS
IIpY ONIEPUPOBAHUHN YMEHUSIMH
MIPH WX TIEPEHOCE Ha HOBbIE
CUTYyaLuH.

OObyuaromuiics
JEMOHCTPUPYET YaCTUIHOE
COOTBETCTBHE CIIEIYIOIUX
yMeHul: 1) Ha3pIBaTh
OpPraHUYEeCKHE COCIUHCHHUS I10
ux popmymam, 2) BEIOMpaTh
METOJTUKY TTOJTy4CHUS,
BBIJICJICHHS, OUYNCTKH U
UICHTU(UKALINY TEX WU
HHBIX OPTaHUYECKHUX
COCIMHEHUN. YMEHUS
OCBOCHBI, HO JIOITYCKAIOTCSI
HEe3HAYHTEIbHBIE OMINOKH,
HETOYHOCTH, 3aTPYTHCHHUS
TP aHATUTHIECKUX
orepanusix, MIepeHoce YMEHHH
Ha HOBBIC, HECTAHJAPTHBIC
CUTYAIIHH.

OOyJaronumiicst JTeMOHCTPUPYET MOJTHOE
COOTBETCTBHE YMCHHUI Ha3bIBATh
OpraHUYEeCcKHe COCAMHEHHUS TI0 UX
(dopmynam, a Takke 000CHOBAHHO
BBIOUPATh METOUKY MOJIyUCHHS,
BBIJICNICHHS, OYUCTKHU U
UACHTU(UKALIUY T€X WU UHBIX
OpraHu4ecKuX coeauHeHmn. CBOOOIHO
OTepUpyeT MPHUOOPETCHHBIMH
YMCHHSIMH, TIPUMEHSICT UX B CUTYaIUAX
MOBBIIIICHHOW CIIOXHOCTH.

BJIAJETh:
HaBBIKAaMH BOCTIPOU3BEICHUS

METOJIUK, MaCIITAOUPOBaHUS,
[IEPBUYHOTO IIJIAHUPOBAHUS
XUMHYECKOTO U
OMOTEXHOJIOTHYECKOTO
JKCIIEPUMEHTA

OO0yuaromuiicst He BIaeeT
WY B HEJIOCTAaTOYHOM
CTEIEHU BIAJIEET
poheCCHOHAIBLHOM
TEPMUHOJIOTHEN 1
HaBBIKaMHU MIPOBEICHUS
XUMUYECKUX PEaKIUN U
JIPYTUX MPOLIECCOB U
OIlepaluid, UCIIOJIb3YEMBIX B
npenapaTuBHOM
OpraHUYECKOM XUMUU

OO0yyaromuiics Biajeer
poheCCUOHATBHOM
TEPMUHOJIOTUEN U HABBIKAMU
MPOBEICHUS XUMHUIECKUX
peakuuii U APyrux NpoueccoB U
onepanui, UCIOJIb3YEMBIX B
IpenapaTuBHON OpraHU4EeCKOU
XUMUH, HO JOMYCKAIOTCS
3HAYUTEBHBIC OINOKH,
MPOSIBIISIETCS. HEAOCTATOYHOCTh
BJIQJICHUS HABBIKAMHU TI0 PSIAY

OO6yuaromuiicss 4aCTUIHO
BJIaJieeT MPoQeCcCHOHATHLHON
TEPMHHOJIOTHEH 1 HAaBBIKAMH
MMPOBCACHUA XUMHUYCCKUX
peaKkuui U Jpyrux MpoleccoB
U omepanui, UICIIOJIb3YEMBIX B
HpenapaTuBHON
OpPraHUYeCcKOW XUMHUH, HO
JIOTTyCKAIOTCs
HEe3HAYHTEIbHBIE OMINOKH,
HETOYHOCTH, 3aTPyAHCHUS

OO0yyJaromuiics B IIOJTHOM 00beMe
BJaJieeT npodeccuoHaIbHON
TEPMUHOJIOTUEH U HABBIKAMHU
MPOBEICHHUS XUMHUECKUX PEaKIMi 1
JIPYTHUX MPOIIECCOB U OTEPAIIi,
HCIOJIb3YEMBIX B MPEMapaTHBHOIM
OpPraHUYECKOU XMMHUH, CBOOOHO
MPUMEHSIET MOJyYCHHBIC HABBIKH B
CUTYAIUSIX TTOBBIIIICHHOM CII0MKHOCTH.
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noka3zateneii. O0yyarormmiics
HCIBITHIBAET 3HAYHUTEIbHEIC
3aTPyAHCHHSI IPH IPUMECHEHUH
HABBIKOB B HOBBIX CUTYAaIIUSIX.

P aHATUTUYECKUX
orepanusix, IEpeHoce yMEHUI
Ha HOBBIE, HECTAaHJAPTHBIE
CUTYALIUH.

IIK-8a - Bi1ajicHMEM OCHOBHBIMH METOJIAMU U npueMamMu NpoBCACHUS SKCIICPUMCHTAJIbHBIX HCCIIEJOBAHUI B CBOEH HpO(l)eCCHOHaHLHOﬁ o0iactu

IToka3aTeinb

Kputepuu ouennBanus

2

3

4

5

3HATH:
METO/I0JIOTHUECKHE OCHOBEI,
MO3BOJISIOIIHE ONPEACITUTD
HE0OXOIMMbIE HalPaBJICHUS
HCCIIEJOBAHNN U
MPaKTUIECKUX paboT B
o0yiacTi OMOOPraHNYECKOi

OO0yuaromuiics
JIEMOHCTPHUPYET MOJIHOES
OTCYTCTBHE WU
HEJOCTATOYHOE
COOTBETCTBHUEC 3HAHMI
MIPaBHII ¥ ITOJIXOJIOB K

OOyuaromuiicst JeMOHCTPUPYET
HETOJIHOE COOTBETCTBUE
CIeqyroInX 3HaHuH: 1)
MpaBWJIa ¥ MOJXOIBI K
00paboTKe pe3ynbTaTOB,
MOJYYEHHBIX B

OO0yuaromuiics
JIEMOHCTPUPYET YaCTUIHOE
COOTBETCTBHE CIIETYFOIIUX
3HaHuW#: 1) mpaBuia u
TTOAXO0BI K 00paboTKe
pe3yNbTaTOB, MOJTYYECHHBIX B

OO0yyJaroImuics: IEMOHCTPHUPYET MOTHOE
COOTBETCTBUE 3HAHUH IPABUII U
MOJIX0I0B K 00pabOoTKe pe3ybTaToB,
MOJTyYEHHBIX B SKCIIEPUMEHTAILHOM
pabore, a TaKk)ke OCHOBHBIX BHIIOB
nabopaTopHOH MOCyAbl ¥ TPUOOPOB A
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XUMHH, METOBI ¥ TIPHEMBI HX
BBIIIOJIHEHHS, a TAKKe
TEXHOJIOTHYECKUE TPeOOBaHHS
K CBIPbIO, TOTOBOU MPOIYKIIUU
1 K OCYIIIECTBICHUIO
Pa3ITUYIHBIX TIPOIECCOB IO
MOJTyYEHUIO OUOJIOTUYECKH
AKTHUBHBIX BEILECTB;

00paboTKe pe3ynbTaToB,
HOJIyYCHHBIX B
9KCIIEPUMEHTAIIbHON
paborte, a TakKe OCHOBHBIX
BUJIOB J1a00paTOPHOH
HOCY/IbI ¥ IPUOOPOB TS
MPOBEJICHHS CHHTE3a
OPraHNYEeCKHX BEIIECTB

SKCIEpUMEHTAIILHOM pabore, 2)
OCHOBHBIE BU/IbI Ta0OPaTOpHOH
MTOCYIBI ¥ TIPHOOPOB TSI
NPOBEJICHUS CHHTE3a
OpraHUYECKHUX BEIECTB.
JlomyckaroTcs 3HAYUTENbHBIE
OIKMOKH, TIPOSIBIISAETCSI
HEIOCTaTOYHOCTE 3HAHUM, ITO
psAy ToKa3arenei,
00YJArOIINIICS UCTIHITHIBACT
3HAYUTENbHBIC 3aTPYAHCHUS
MIPH OTICPUPOBAHUM 3HAHUAMU
MIPU UX MEPEHOCE HA HOBBIC
CUTYyaluH.

SKCIIEPUMEHTAIIEHOH paboTe,
2) OCHOBHBIC BUJIbI
J1a00paTOPHOM TOCYABI
prOOPOB TSI TPOBEICHHUS
CHHTE3a OpTraHNIEeCKIX
BemiecTB. JlomyckaroTes
HE3HAYUTEIbHBIC OINOKH,
HETOYHOCTH, 3aTPYTHEHHS
NP aHATUTUICCKUX
oTIepaIThsIX.

NPOBE/ICHHS] CUHTE3a OPraHHYECKUX
BeniecTB. CBOOOIHO Onepupyer
OPUOOPETCHHBIMH 3HAHUSIMU.

yMeTh:
BBIOMpPATh METOABI U TIPUEMBI

IKCIIEPUMEHTAIbHOM paboTHI C
OMOIOTHYECKH AKTUBHBIMU
BEIICCTBAMH, B TOM YHUCIIE
MO3BOJIAIONIME IIPOBOANUTH
MOIN(DUKALIUIO
CYIIECTBYIOUINX U pa3paboTKy
HOBBIX CIIOCOOOB MX CO31aHMS;

OOyyaromuiicst He yMeeT
Ha3BIBATh OPTaHUYECKUE
COEIUHEHHUS 10 UX
(hopMyJiam U BEIOHPAThH
METO/IMKY MOJTyYCHHUS,
BBIIEIEHUS, OYMCTKH U
UAEHTH(OUKAIINHA TEX WIIH
HHBIX OPTaHUYCCKUX
COCTUHEHUMN

OO0yyJaromuiicss IEMOHCTPUPYET
HETIOJTHOE COOTBETCTBHE
CIeqyroIuX yMeHui: 1)
Ha3bIBATh OpraHUYEeCKUe
COETMHEHHS 110 UX (hopmymam;
2) BBIOMpATh METOIUKY
TTOJTYYICHYISI, BBIJICTICHHSI,
OYUCTKYU ¥ UICHTU(DUKALINN TeX
WJTH MHBIX OPTaHUYIECKUX
coenuHeHH. JlomyckaroTcs
3HAYNTEIbHBIC OIIHOKH,
MIPOSIBIISIETCS HEIOCTATOYHOCTh
YMEHHH, 0 psly TOKa3aTeneH,
00YJArOIIMIICS HCTIBITHIBACT
3HAYUTENbHBIC 3aTPYAHECHUS
P ONIEPUPOBAHUU YMEHHUSIMHU
TP BX TIEPEHOCE Ha HOBEHIE

OOyuaromuiics
JEMOHCTPUPYET YaCTUIHOE
COOTBETCTBHE CIIEIYFOLINX
yMeHuH: 1) Ha3pIBaTh
OpPTaHUYECKHE COEANHEHHUS 110
ux popmynam, 2) BEIOUpaTh
METOJUKY TOTy9eHuS,
BBIJICJICHUS, OYHCTKH U
HUACHTH()UKANH TEX HITH
HHBIX OPTaHHMYECKUX
COCIMHEHUN. YMEHUS
OCBOCHBI, HO JIOITyCKAIOTCSI
HE3HAYUTEIbHBIC OLINOKH,
HETOYHOCTH, 3aTPYTHEHHS
MIPY aHATUTHYECKUX
oIrepanusix, IepeHoce yMEHUN
Ha HOBbIC, HECTAHIAPTHBIE

OO0OyyJaroImuics: IEMOHCTPUPYET TOTHOE
COOTBETCTBHE YMCHHUI Ha3bIBaTh
OpraHUYECKHe COSAMHEHHS TI0 UX
(dopmyiiam, a TaK)ke 000CHOBAHHO
BBIOUpATh METOJIUKY MOTYUCHUS,
BBIJICIICHHUS, OUUCTKH H
UACHTU(UKALIMN TeX WJIH HHBIX
oprannyeckux coequHennii. CBoOOIHO
ONEepPUPYET MPHUOOPETCHHBIMH
YMEHUSIMH, TIPUMEHSIET UX B CUTYaIUsIX
IMOBBIIICHHOM CJI0KHOCTH.
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CUTyaluu.

CUTyaluu.

BJIAJETh:
HaBBIKAMHU aHAJIN3a CBOICTB

OMOJIOTHYECKH aKTUBHBIX
BEILIECTB, UCXOMS U3
OpraHu3aluy UX CTPYKTYPHI,
BbIOOpa HEOOXOTUMBIX
METOJIOB MX UCCIICAOBAHUS U
MOCTaHOBKHU
IKCTICPUMEHTAIBHBIX 3a/1a4,
HAIpaBJICHHBIX Ha UX
MOoJTyYeHUe, MOAUDHKAIHIO,
UCIIOJIb30BaHUE B IPYTUX
MPaKTUIECKUX paboTax.

OO0yyaromuiicst He BIaieeT
WY B HEJIOCTATOYHOM
CTETICHH BJIaJCeT
poheCCHOHATBEHOM
TEPMHUHOJIOTHEN 1
HaBbIKaMHU MIPOBEICHUSA
XUMUYECKUX PEaKIUN U
JPYTUX MPOLIECCOB U
onepauuii, UCIoIb3yEMbIX B
npenapaTuBHON
OpraHUYECKOM XUMUU

OO0yyvaromuiics Biageer
poheCCHOHATBHOM
TEPMHUHOJIOTHEN W HaBBIKAMH
MPOBEICHUS XUMUYECKUX
peakuuii U APyrux NpoLeccoB U
omnepaluid, UCIIOJIb3YEMBIX B
IpenapaTuBHON OpraHU4EeCKOU
XUMHH, HO JOITyCKAIOTCS
3HAYNTEIbHBIC OIIHOKH,
MIPOSIBIISIETCSA HEJOCTATOYHOCTD
BJIQJICHUS HABBIKAMHU T10 PSIAY
nmokazareneit. OOyJarormiics
WCTIBITHIBAET 3HAYUTEbHBIC
3aTpyAHECHUS NIPU TPUMEHEHUU
HABBIKOB B HOBBIX CHUTYaIlUAX.

OOy4aromuiicst 4aCTHYHO
BJIaJIceT MPOQeCCUOHATHLHON
TEPMHHOJIOTHEH 1 HaBBIKAMHU
MIPOBEICHUS XUMUYECKUX
peaKkuui U Jpyrux mpoieccoB
U onepauui, UCIOJIb3YEMBIX B
HpenapaTuBHON
OpPraHUYeCKOW XUMHUH, HO
JIOITY CKArOTCS
HEe3HAYHTEIbHBIE OMINOKH,
HETOYHOCTH, 3aTPyAHCHUS
TIPU AaHATUTUIECKUX
oTepanusix, MepeHoce YMeHHH
Ha HOBBIC, HECTaHIAPTHHIC
CUTYAIIHH.

OO0yyJaromuiics B TIOJTHOM 00beMe
BJaJieeT npodeccuoHaIbHON
TEPMHHOJIOTHEH M HABBIKAMH
MPOBEICHHUS XUMHUECKUX PEaKIMi 1
JIPYTHUX MPOIIECCOB U OTEPAIUH,
HCIIOJIb3YEMBIX B ITpEMapaTHBHOM
OpPraHUYECKOU XMMHUH, CBOOOHO
MPUMEHSIET MOJTyYCHHBIC HABBIKH B
CUTYaIUSIX TOBBIIICHHOM CII0XKHOCTH.
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[ITxanbl OEHUBAaHUS PE3YJIBTATOB MPOMEKYTOUHON aTTECTAMU U UX ONMCAHHUE:

Dopma npomercymoyuHol ammecmayuu: IK3aAMeH.

[TpomexxyTouHas arrecTanus oOydaromuxcs B (GopMe dK3aMeHa MPOBOIUTCS
M0 pe3yibTaTaM BBIMOJTHEHUS BCEX BHJOB y4eOHOW padOThHI, MPEayCMOTPEHHBIX
y4eOHBIM TUTAaHOM TI0 JAHHOW IHUCHUILIMHE (MOYJI0), TP STOM YUYUTBHIBAIOTCS
pe3ynbTaThl TEKYIIET0 KOHTPOJSI YCIEeBaeMOCTH B TeueHue cemectpa. OleHka
CTCTIICHU JIOCTMO)KCHHS OOYYaOIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYCHHS I10
IUCIHILTAHE (MOJIYJI0) TPOBOJIUTCS TMPETNOoJaBaTeieM, BEAYIIMM 3aHATHS TI0
JTUCIHILTNHE (MOIYII0) METOJOM DKCIIEPTHOH oneHkH. [1o mToram mpoMexKyToqHOH
aTTecTalliyi IO JUCHMIUIMHE (MOJYJII0) BBICTABISIETCS OIICHKA «OTJIIMYHOY,
«XOPOIIIOY», KYJAOBICTBOPUTEIBHOY» HIIH «HEYIOBJIECTBOPUTEIHLHO.
K npomesicymounoti ammecmayuu 0onyckaomcs moavKo cmyOeHmyl, 8bINOJHUBLUUE
gce 6UO0bl YuebHOU pabomvl, NpedyCMOMpeHHvle padoyeli NpocPamMmol Hno
oucyuniune «Memoowvl u cpedcmea uzmepeHull, UCNIMAHUL U KOHMPOJISL Ka4ecmaed
NPOOYKYUU» (YKA3bl8Aemcs: Ymo UMEHHO — NPOWIU NPOMEI’CYMOUHbIUL KOHMPOTb,
8bINONHUNIU 1ADOPAMOPHbBLE PAOOMbL, 8bICIYNUIU C OOKIAOOM U M.0.)

IlIkana ouenueanus Onucanue

Buvinonnenvt  6ce  6udvt  yuebnot pabomel, npedycmMompeHHble
yueoHvim naanom. CmyodeHm OeMOHCmMpUpyem COOmeemcmaue
3HAHUL, YMEeHUll, HABbIKO8 NPUBEOEHHbIM 8 MabIUYax noxazamerel,
onepupyem NpuoOPemeHHbIMU 3HAHUAMU, YMEHUAMU, HABBIKAMU,
npuUMeHsiem ux 6 CUmyayusix nosvlueHHoU cioxchocmu. Ipu smom
Mo2ym Oblmb OONYuleHbl He3HAYUmelbHble OWUOKU, HemOYHOCMU,
3ampyoHeHUs NPU AHATUMUYECKUX ONEepayusix, nepeHoce 3HAHUU U
VMeHULL HAd HOBble, HeCMAHOAPMHble CUNYAYUU.

Omauuno

Buvinonnenvt  6ce 6udvt  yuebnoti pabomsei, npedycmMompeHHble
yuebnvim  naawom.  Cmyodewm — OeMOHCmMpuUpyem — HenoiHoe,
Xopouwio NpasuibHOe  COOmeemcmeue  3HAHUU,  YMeHUll,  HABLIKO8
npugedeHHbiM 6 madiuyax noxazameinetl, b0 eciu npu SMom ObLIU
donyweHul 2-3 HecyuwecmeeHHble OUUOKU.

Buinonnenvt  6ce  6uowvt  yuebHol pabomwvi, npedycmMompenHvle
yueoHviM  naanom. CmyoeHm OeMOHCmMpuUpyem COOmeemcmaue
Yooenemeopumenvho | 3nanuil, 8 KOMOPOM OC8EUIeHA OCHOBHAS, HAUDOIEe BANCHASL UYACTD
mamepuana, HoO NpU SMOM OONYWeHd 0OHA 3HAYUMENbHAA OUWUOKA
WU HEMOYHOCMb.
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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.
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ITpunoxenne 1 k
5 . paboueit mporpamme
MUHUCTEPCTBO HAYKHM U BBICHIEI'O OBPA30OBAHUS POCCUMCKOU ®EJIEPALIA

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

POusuko-xumMmuuecKne MeToanl ucciaenosanua GAB

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. O.A. KoTbIX0Ba

Mocksa, 2021 rox
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NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUA

Tao0muua 1

duzuko-xuMnuYeckue MetToanl ucciaegosannsga bAB

DI'OC BO 19.03.01 «buorexHoJorus»

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

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
MCCIIeIOBAHUS
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YMeTh:

WCIOJIh30BaTh 3HAHUS O
COBpPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTHUHE
MUpa JUTS yCTAHOBJICHHS
B3aUMOCBSI3U MEXTY
CTpPOCHHEM OMOJIOTUYECKU
AKTUBHBIX BCUICCTB U UX
CBOMCTBaMU U
(YHKIIHOHATBHBIMHA
OCOOCHHOCTSIMU B )KHBBIX
CUCTEMaAX;

Baagern:

HaBbIKaMU BBIIIOJIHEHHS
IKCIEPUMEHTAILHBIX paboT B
00/1aCcTH XMMUH OMOJIOTHYECKU
AKTHUBHBIX BEILECTB C
MPUMEHEHUEM apCceHata
COBPEMEHHBIX METOJIOB U
IIOIXO/IOB.
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K-8

CIIOCOOHOCTH
TPOBOUTH
CTaHIapTHBIC U
cepTU(UKAITUOHHBIC
MCTIBITAHUS CHIPBS,
FOTOBOW MPOIYKIIMU 1
TEXHOJIOTUYECKIX
[TPOIIECCOB

3HATH:

OCHOBHBIE TIPUHIIUITBI pAOOTHI C
MHQOPMAITHOHHBIMHA UCTOYHHUKAMH
VMeTh:

HAXOJUThH B TIEPBUYHBIX U BTOPUIHBIX
MCTOYHUKAX HAYYHO-TEXHUIECKOM
mHpOpMaIK (HU3NKO-XUMHUIECKHE
CBOICTBA BEIECTB, METOIMKH MX
[MOTYYEHUs, BBIICIICHHUS, OYHCTKH U
MACHTUUKAITTT

BJIaJETh:

HABBIKAMH BOCTIPOU3BEICHHUSI
METOAUK, MacIITaOUpOBaHHUS,
MEPBUYHOTO TUIAHUPOBAHHS
XHMHYECKOTO U OMOTEXHOJIOTHYECKOTO
BKCIIEPHMEHTA

ITeKITHS,
CaMOCTOSITEIIbH
ast pabora,
rabopaTopHbIe
paboThI

YO,
K

IbazoBbrii YPOBeHDb

- CIIOCOOEH OIpeIeATh CTPOeHHE, Hanboiee
XapaKTepHbIE XUMUYECKHUE CBOMCTBA
OMOJIOrHYECKU aKTUBHBIX BCIIICCTB B
CTaHAAPTHBIX y‘le6HLIX CUTyalusx
[[IoBbILIEHHBI YPOBEHb

- CITOCOOEH OTPEeNIATh CTPOCHHUE, XHMIICCKHE
CBOIiCTBa MHOFO(i)YHKI_II/IOHaJ'ILHLIX COGZ[I/IHGHI/Iﬁ
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TIK-8a [BnageHne OCHOBHBEIMHU
METOJIaMH U TIPHEMaMH
MPOBENCHUS
PKCTIEPUMEHTATBHBIX
MCCJIEIOBAHHUN B CBOEH
rpodeccHoHATBHOM

o0acTa

BHATb:

METOOJIOTHYCCKHUE OCHOBBI,
IMO3BOJIAIOIIUC OIIPEACTIUTD
H606XOL[I/IMI>IC HaIlpaBJICHUA

CBIPBIO, TOTOBOM MPOIYKIIMA U K
OCYIIECTBICHHUIO Pa3IMYHBIX
MPOIECCOB TIO TIOTYYCHHIO
OMOJIOTMYECKH aKTHBHBIX BEIECTB;
VMeTh:

BBEIOUPATH METOIBI U IIPUEMBI
PKCIIEPUMEHTATEHON PabOTHI C
OHMOJIOrHYeCKU aKTUBHBIMHU
BEILIECTBAMH, B TOM YHCJIC
MO3BOJISIONIIE TPOBOINUTH
MOIM(UKALIUIO CYIIECTBYIOIIUX U
pa3paboTKy HOBBIX CLIOCOOOB MX
CO3JIaHMS,;

BJIaA€Th:

HaBBIKAMHU aHaJIM3a CBOICTB
OMOJIOTMYCCKH aKTUBHBIX BEILECTB,
MCXOJIST U3 OpTaHU3aINH UX
CTPYKTYpPBI, BELIOOpA HEOOXOTUMBIX
METOJIOB UX UCCIACAOBAHUS U
[MOCTaHOBKH 3KCIIEPUMEHTAIbHBIX
3aja4, HaMpPaBJICHHBIX HA UX
MmoJrydeHne, MoIu(UKAIHIIO,
MCTIOJIh30BAHNE B APYTUX

MPaKTUIECKUX paboTax.

MCCIIEI0BAHUI U IPAKTHIECKUX paboT
B 001aCTH OMOOPTaHUYECKOH XUMUH,

IMETOJbI U IPUEMBI UX BBITIOJIHCHH, a
TaK)KEe TEXHOJIOTMIECKUE TPEOOBAHHS K|

ITeKITHS,
CaMOCTOSITEIIbH
ast pabora,
rabopaTopHbIe
paboThI

YO,
K

IbazoBbrii YPOBeHDb

- CIIOCOOEH OIpeIeATh CTPOeHHE, Hanboiee
XapaKTepHbIE XUMUYECKHUE CBOMCTBA
OMOJIOrHYECKU aKTUBHBIX BCIIICCTB B
CTaHAAPTHBIX y‘le6HLIX CUTyalusx
[[IoBbILIEHHBI YPOBEHb

- CITOCOOEH OTPEeNIATh CTPOCHHUE, XHMIICCKHE
CBOIiCTBa MHOFO(i)YHKI_II/IOHaJ'ILHLIX COGZ[I/IHGHI/Iﬁ

**_ CokpamieHus: popM OIICHOYHBIX CPEJICTB CM. B Tipriioxkenuu 2 k PIT.
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3. TunoBble BOIIPOCHI H 3aJaHUA AJA TCKYIIECro KOHTPOJIsA

Tunosble BONPOCHI M 3a1aHUs JAJIsl TEKYLIEro KOHTPOJIs (OLeHKa CPOPMUPOBAHHOCTH 3JIEMEHTOB (3HAHUM, YMEHHI)
kommneteHiui [TK-1, TIK-11 B pamkax TeKyiiero KOHTPOJIsl MO IUCIMILUIMHE) MO pa3jesiaM JUCIUTIINHBI

[IpuMepbl BOIPOCOB 1o pazaeny 1:
—  ONUIIIMTE METOJIbI HapaIluBaHUs yTIEBOJOPOIHOM 1ienu Ha 1, 2 u Gosiee aTOMOB yriepoa.
— TPOBEAWTE MpEBpaICHUE:

@/\/\OH @/\/\/NH

H,C CH, H.C_ CH,

O = Qs

IIprMepsl BOMPOCOB 10 pazaeny 3:

- IPUBCAUTC MCTO/IbI 3allIUTHI CIICAYIOIINX (bYHKLII/IOHaJ'IBHI)IX rpymir: CIUpThI 1 (bCHOJIBI, BUIIMHAJIbHBIC AHUOJIBI.

IIprmepsl BOMPOCOB 10 pazaeny 4:

- Omumure cunte3 Tpunentuaa Gly-Thr-Pro meTonom akTUBHpOBaHHBIX 3(UPOB (BKIIOYAs 3aIUTHBIE TPYIIIbI)

[IpumMep 3amaum 1o pazzgeny 6
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[pr kNAYeHKu 1, 2-0nBpomaTada ¢ BodHEIM pacTBOROM CyNegUTa HATPKWA BenagaseT ocadok ¢ TH-AMP cnekTpom (300 My, DMSO-dE),
MPUBEAEHHEIM HUHe. HapucyATe chophyny STOM COSAMHEHHA.
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4. 3ammra JadopaTopHbIX padoT (oueHKa c(HOPMUPOBAHHOCTH JIEMEHTOB (3HaHMM, ymeHuit) komnerenuui [1K-8, ITK-9,
[IK-10, TIK-11, OIIK-1 B pamkax TeKyIIero KOHTPOJIs MO JUCUUIUIMHE) 110 pa3AesiaM JUCUUIIINHBI:

[IpruMepbl BOIPOCOB IPH 3alInuTe Ja0opaTopHoit paboThl Ne3 (paznen 3):
1) Paccuurats 3arpy3ky Boc-nupokapbonara st cunTe3a 1t Boc-ananuna npu ycioBuH BeIxoaa peakuuu 85%.
2) OGocHOBaTh BEIOOP PACTBOPHUTEIIS MPHU IKCTPAKIIUU MTPOIYKTA PEAKIIUU U3 IBYX(ha3HOU CUCTEMBI.

[Tprmepsl BOTPOCOB npu 3anute 1adoparopHoit padotel NelO (pazgen 10):
1) Onucate npouenypy NpuUroToBieHus peaktusa Jparennopda
2) BoiOpatsb cuctemy 3t0eHTOB A1 aHanutuyeckoil TCX cMecu 3(hupoB KUPHBIX KUCIIOT.
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3aver B 5 CCMCCTPC BBICTABJIAACTCS IIO0 COBOKYITHOCTH PE3YJIbTATOB TCKYIICTO KOHTPOJIA 110 pasaciiaMm JUCHHITIINHBI.

Ilepeyenb BONPOCOB AJis1 NOATOTOBKH K 3K3aMeHy (oueHka copmupoBanHocTy komneTeHuu [1K-8, ITK-8a, OIIK-2 B
paMKax MPOMEKYTOUYHOM aTTeCTAllMU 10 JUCIUIUIMHE).

Conep:xxanue I3K3aMeHAIIMOHHOI0 OWJIeTa:

1 Bonpoc — hyHAaMeHTaIbHAsI TEOPUS;

2 BOIIPOC — MpUKJIaAHAas Teopus (peleHue 3aaay);
3 BOIPOC - MpaKTHYecKas KOMIUIEKCHas 3ajaya.

H[!I/IMCQ THUITOBOI'O 3K3aMEHAITMOHHOI'O ouera:

1) PeTpocuHTETHYECKH M CHHTOHHBIN OJAXOJIbI K IIIAHUPOBAHUIO CHHTE3a U COCTABICHUIO CHHTETHYECKUX CXEM.
2) IpemuioxuTh crioco0bl cuHTE3a (HE MEHEE 2-X CXEM), BKJIKYAs 3aIMTHBIE TPVIIILEI U PEATCHTHI.

0
0
s = N
oH . O
NH, NH,

3) [IpennoxuTh ONpPEIeanTh BO3MOKHYIO CTPYKTYPY MPOCTOr0 COEAMHEHHS 10 COBOKYIHOCTHU MPEACTABIECHHBIX
aHanuTuyeckux JanHbiX (1 H-AMP, macc-ClIeKTp BBICOKOTO Pa3pelIeHUs U 3JIEMEHTHBIN aHAIU3).

5. Bonpocel K 3K3aMeHy
MeToabl BEIACIICHUS:
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1) HentpudyrupoBanue, Gpu3ndecKue OCHOBBI METO/1a, TPUMEHEHUE MeTO1a, TH(depeHITnaATbHOE, 30HATFHO-CKOPOCTHOE,
M30MUKHUYECKOE eHTpUu(pyrupoBanue, anmnaparypaoe ohopmieHue 1 NpuMeHeHne HeHTpudyr oob1iero HazHaYeHUS,
CKOPOCTHBIX LEHTPU(DYT U yIbTPALEHTPUDYT.

2) MeMOpaHHbI€ TEXHOJIOTHH pa3/ieieHus, GU3NUECKHE OCHOBBI METO/1a, TPUMEHEHUE METO/1a, AUAIN3, YIbTPaQUIbTpaLUs.

3) CnocoObl KOHCEpBaLUK OMOTEXHOJIOTMYECKUX ChIPbS M MPOAYKTOB, a TaK K€ MUKPOOPTraHU3MOB, TUOPUIH3ALUS, CYIIIKA...

4) MeTo1bl TOMOTE€HU3AIMHU, IKCTPAKIIUS (GKUJIKO- U TBepiodazHas) puznueckrue OCHOBBI METOOB, alnapaTypHOe
odopMmIICHHE.

5) Xpomarorpadusi, Buabl, GU3HMUeCcKrue OCHOBBI METOJIOB, OCHOBHbBIE 00JIACTH IPUMEHEHHUSI.

6) Buibl MUKpOCKOTINH, ONITUYECKAs, MOJISIpU3AIIMOHHA, (IIyOopeclieHTHasl, KOH(OKaIbHas, SIEKTPOHHAS.

PU3UKO-XUMUYECKUE METObI AaHAJIN3A!

1) UK-cnekTpockonusi, pu3ndeckue OCHOBBI, CyTh, IPUMEHUMOCTb U OTPAHUYEHUS METOJIA.

2) Cnektpockonus B yibTpaduoaeTOBON U BUANMOM 00IaCTAX CIEKTpa, GU3NIECKUE OCHOBBI, CYyTh, IPUMEHUMOCTb U
OTPaHWYECHHUSI METOMA.

3) SIMP-cnekrpockonus Ha sapax 'H u °C, pusudeckue 0CHOBBI, CyTh, IPUMEHUMOCTD M OIPaHUYEHHUS METO/IA.

4) Macc-cniekTpomMeTpusi, PU3NYECKHE OCHOBBI, CYTh, IPUMEHHUMOCTb U OTPAaHUYEHUS METO/IA.

6. MeToanueckue yKazaHusi 1Jis 00y4aOIHUXCS 10 OCBOCHUIO JUCHMIIUHbBI

Jucrumiraa « DU3HKO-XUMUYECKHE METObI HccaeaoBanus bABy npeaycMmarpuBaet aekuuu U 1adopaTopHbIe padOThI
KaXXIyro Heaenmto. M3yuenre qUCIUIUIMHBI 3aBEPIIAETCA SK3aMEHOM. Y CHEIIHOE U3YYeHUE NUCIUILTMHBI TPeOYyeT MOoCeIeHUs
JIEKIIUIA, aKTUBHOM pabOThI Ha J1a0OPAaTOPHBIX, BHIMOIHEHHUS YU€OHBIX 3aJlaHU MTPENOo1aBaTelsi, 03HAKOMJICHHUSI C OCHOBHOU U
JOTIOJTHUTEIIBHOM JINTEPATYPOH.

B xone nexuuii mpenoaBaTelb U3JiaraeT U pa3bsCHIET OCHOBHBIE, HAMOOJIEE CII0KHBIC TTOHSITHUS TEMBI, a TAK)KE CBSI3aHHBIE C
HEel TEOpEeTUYECKUE U TTPAKTUUYECKUE MPOOIEMBI, TaeT PEKOMEHAAINH Ha TA0OpaTOpHbIE pabOThI U yKa3aHUS Ha
CaMOCTOSITETIbHYIO pa0oTy.

[Ipu MOATOTOBKE K JICKITMOHHBIM 3aHSATUSAM CTYJACHTaM HEOOXOIUMO:

nepe1 O9epeTHON JISKIMEeH He00X0IMMO TIPOCMOTPETh 10 KOHCIIEKT MaTepua Mpeasiaynei seknun. [Ipu 3aTpy THeHHsIX B
BOCIIPHUATHHU MaTepHalia cieayeT oOpaTUThCSA K OCHOBHBIM JINTEPATYPHBIM HCTOYHUKAM. Ecin pazoOpaThCsi B MaTepuaie onsiTh
HE yAaJI0Ch, TO 00paTUTECH K JEKTOPY (10 rpaduKy ero KOHCYIbTallUi) UK K MPernoiaBaTeto Ha MPAKTUIECKUX 3aHATUSX.
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JlaGoparopHblie pabOTHI 3aBepUIAIOT U3yUeHUE HanOoJIee BAXKHBIX TeM yueOHOU AUCUMITUHBL. OHH CITy>KaT 7S 3aKpEeIUICHUs
M3YYEHHOTO MaTepuaa, pa3BUTUS MPAKTUYECKUX YMEHUI 1 HaBBIKOB paOOTHI B XUMUYECKOM 1 OHoIabopaTopuu, a Takxe AJis
KOHTPOJIS MIPETojaBaTesieM CTETIeHH MOATOTOBICHHOCTH CTYACHTOB IO N3y4aeMOM TUCIUTUIHHE.

[Tpu moaroToBKeE K 1a6OPATOPHOI paboTe CTYAEHTHI UMEIOT BO3MOKHOCTh BOCIIOJIb30BATHCS KOHCYIbTAIHSIMU
MpernoaaBaTels.

[Ipu noaroToBKe K J1a0OpaTOPHBIM padOTaM CTyAEHTaM HEOOXOIUMO:

MIPUHOCUTH ¢ CO00I peKOMEH0BaHHYIO TPEIOIaBaTeieM JIMTEPATypy K KOHKPETHOMY 3aHSTHIO;

JI0 0YEPETHOTO 3aHATHSI 0 PEKOMEHAOBAaHHBIM JTUTEPATYPHBIM UCTOYHUKAM MTPOPA00TATh TEOPETUUECKUI MaTepualt
COOTBETCTBYIOIIIEH TEMBI 3aHATHUS,

U3YYUTh pa3zesibl HHCTPYKLIUN O TEXHUKE 0€3011aCHOCTH, UMEIOIINE OTHOIIEHHUE K BBIIOJIHSAEMBIM paboTam;

B Hayasie pa0bOThI 33]1aTh TIPETIOIaBATEII0 BOIIPOCHI IO MaTepuaily, BEI3BABIIIEMY 3aTPYAHEHHUS B €r0 MOHUMAHUU U OCBOCHHUH
IIpU PEIIeHUH 3aj1a4, 3aJJaHHBIX JIJIs1 CAMOCTOATEILHOTO PEIICHUS;

B X0/J1¢ pabOTHI MPAaBWIILHO M TIOJPOOHO BECTH 3aIKMCH B TAOOPATOPHOM KypHase, 0hOPMIIATh PE3yIbTaThl SKCIIEPUMEHTOB B
COOTBETCTBHUH C TPEOOBAHUSAMU;

Ha 3aHATUH TOBOJUTH KaXAYIO 33/1a4y O OKOHYATEIbHOTO PEIICHHS, IEMOHCTPHPOBATh MOHUMAaHHUE MPOBEICHHBIX
AKCIEPUMEHTOB(AHAIU30B, CUTYyaluil), B CIydae 3aTpyIHEHUIN oOpalaThes K MpenogaBaTelnto.

CrynenTtam, MPOIyCTUBIINM 3aHATHS (HE3aBHCUMO OT MPUYHUH), PEKOMEHyEeTCS HE TI03KE YeM B 2-HelIeJIbHBINA CPOK SIBUTHCS
Ha KOHCYJBTAIINIO K MPENOIaBaTENI0 M OTYUTATHCS 10 TeMe TabopaTopHOi padoThl. CTYEHTHI, HE OTYUTABIINECS 1O KaXI0H
71ab0paTOpHOI K Haualy 3a4€THOW CECCHH, YITYCKAaIOT BO3MOXHOCTh TIOJYUYUTh MOJO0XKEHHBIC OAITBI 32 padoTy B
COOTBETCTBYIOILIEM CEMECTpE.
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dopma 3K3aMeHALMOHHOIO OMJIeTa

MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIMNA
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUPEX/JIEHWUE BBICIIET'O OBPA3OBAHU
«MOCKOBCKHNHU NOJIMTEXHUYECKUU YHUBEPCUTET»

(MOCKOBCKHMU ITOJIMTEX)
DakyIbTET XUMUUYECKOU TEXHOJIOTHH U OMOTEXHOJIOTUU Kadenpa Xumbuorex
noJIHO€e HauMeHoeaHue uHcmumyma COKpaweHnoe HaumMeHoearue Kaqbedpbz

JucuunnuHa @PU3NKO-XUMHUYECKUE METOABI uccienoBanus bAB
NOJIHO€ HAUMEHOBAHUE OMCL{MIL/IMHbZ

Hamnpasnenue nmoarotosku (cnenuansHocTh) 19.03.01  «  buorexnomorus  »
KOO U HAUMEHOB8AHUEe HANPABIEeHUS ROO2OMOBKU (CReYyUATbHOCIU)

Kypc 3 . rpymma 191-541, popma oOyueHus 3a04Has

9K3AMEHAIIMOHHBIN BUJIET Ne .

1. Metoapl TOMOTE€HU3AIMH, SKCTPAKITUS (KUIIKO- U TBepAo(da3Has) hpusndeckue OCHOBBI METOOB, anmapaTypHoe oGpopMIIeHHE.

2. HK-cnexktpockonusi, GU3n4ecKue OCHOBBL, CYyTh, IPUMEHUMOCTb U OTPaHUYEHUSI METO/Ia.

3. HpeI[J'IO)KI/ITL crocod OMPCACIICHUS  KUPHOKHUCIOTHOTI'O COCTaBa JIUIIUIAOB KJIETOYHOM CTEHKH.

YTBepxkaeHO Ha 3aceTaHuH KadeIphl «  » 2021 r., nporokon Ne .

3aB. kadenpoit / /
noonucs pacuiugposka
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ITpunoxenue 2
K pabodeii mporpaMme

IlepeyeHb OLIEHOYHBIX CPEACTB MO JUCHUNINHE «DUZHKO-XUMHUUYECKHE METOIbI HcclieoBanus bABy

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 HOJ‘ICMI/IKZ. I[I/IC,H L [pouecc 00CYX/IEHUS] CIIOPHOTO BOIPOCA, MPOOJIEMBI M OLEHHUTh MX [KPYIJIOTO CTOJA, AMCKYCCHHU, TIOJIEMUKH, TUCITYTa,
e 62:TI>I Yo YMEHHUE apryMEHTUPOBAaTh COOCTBEHHYIO TOUKY 3PEHUS. nebaToB
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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
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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
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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.
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7. YueOHO-MeTOoANYecKOe U MHGPOpPMAIIHOHHOE o0ecniedeHue TUCHUIJIMHBI.

a) OCHOBHAs JMTepaTypa:

1. KoBaneuko JI. B. buoxuMmuyeckne OCHOBBI XMMHH Omoyiormdyeckyd akTuBHEIX BemiecTB / JI.B.KoBanenko. M,:buHom,
2009, 229 c.
2. buonoruueckas xumus: YueOHoe mocooue mis cryd. Beicmi. YueOH. 3aBeaenuit / Iloa pen. H.M. KoaneBckoit. -M:

3.

N3pat. uentp «Axagemusi», 2005 -256.C.
Cwmurt B., boukoB A., Keitnn P. Oprannueckuii cunre3. Hayka u uckycctBo. Ilep. ¢ anrin. — M.: Mup, 2001. — 573
CTp. . — DJEKTPOHHBIN pecypc: http:// www.twirpx.com/file/135713/

0) 1omoJIHUTEIbHAS JUTEepaTypa:

l.

Silverstein R.M., Webster F.X., Kiemle D.J. Spectrometric Identification of Organic Compounds. 7th Edition. — Wiley,
2005. - 550 p. — DnexrponHHbIil pecypce: http://www.twirpx.com/file/1097627/

Fanali S., Haddad P.R., Poole C., Schoenmakers P., Lloyd D. Liquid Chromatography: Applications. — Elsevier, 2013.
— 683 p. — DnekrponusbIi pecypc: http:/ www.twirpx.com/file/1246673/

Fried B., Sherma J. Thin-Layer Chromatography — New York: Marcel Dekker., 1999. — 512 p. — DnexTpoHHBIH
pecypc: http:/ www.twirpx.com/file/1710342/

Hepoym 3. CoBpeMenHble MeToAbl SIMP mis xumuueckux ucciaegoBanuii. - M.: Mup, 1992. - 403 ¢. — DnekTpoHHBIN
pecypc: http:/ www.twirpx.com/file/186159/

I'tontep X. Beaenue B kypc criekrpockonuu AMP. Ilep. ¢ anrn. M.: Mup, 1984. — 478 c. — DnekTpoHHBIN pecypc:
http:// www.twirpx.com/file/255110/

JlebeneB A.T. Macc-cnektpometpus B oprannudeckoi xumun. M.: BUHOM. Jlabopatopus 3uanuit, 2003. —493 c, wi. .
— DNeKTpOHHBIN pecypc: http:/ www.twirpx.com/file/179745/
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http://www.twirpx.com/file/1710342/
http://www.twirpx.com/file/1246673/
http://www.twirpx.com/file/1097627/
http://www.twirpx.com/file/135713/

7. Corey E.J., Chelg X.-M. The Logic of Chemical Synthesis. — Wiley, 1995. — 436 p. — DneKTpOHHBIH pecypc:
http://www.twirpx.com/file/512744/

8. Hoffmann R.W. Elements of Synthesis Planning. — Springer, 2009. — 227 p. — DneKkTpoHHBIA pecypc:
http://www.twirpx.com/file/598061/

B) IPOrpaMMHoOe o0ecneyeHue 1 HHTEPHET-pPecypehl:
NHuTepHeT-pecypchl BKIIIOYAIOT Y4eOHO-METOANYECKUE MaTepHUalIbl B JIEKTPOHHOM BHJIE, IIPEACTABICHHBIC HA calTax
1. http://www.orgsyn.org

http://www.organic-chemistry.org
http:// www.molbiol.ru

http://isir.ras.ru/ (MarerpupoBannas Cucrema Nudopmannonnsix Pecypcos Poccuiickoit Akagemun Hayk)

el

www.ncbi.nlm.nih.gov/PubMed (CBoGoaHbIi gocTyn B KpyHHEWIIyr0 0a3y Hay4dHbIX JaHHBIX B 00JacTu
onomenuuHckux Hayk MedLine)

4. www.molbiol.ru (YuyeOHuku, HayuHble MOHOTpaduu, 0030pbl, JaOOPATOPHBIE MPAKTUKYMbl B CBOOOJHOM AOCTyIE
Ha CalTe MPaKTUYECKOU MOJIEKYJIIPHON OMOJIOTHN).

8. MarepuajbHO-TeXHHUYECKOE O0ecneYeHue 1 CIUIIUHbI.
® crieMaau3upoBaHHas ydeOHas ayauTopus Kadeapbl «XUMUYECKOHM TEXHOJOTMM U OuorexHonorum» ABS5505
OCHAIlICHHAsl MYJIbTUMEAUMHBIMU CPEACTBAMU POBENCHUS 3aHATUN.
® crenuanu3upoBaHHAs yueOHas jabopaTtopus kadenpbl «XUMHYECKOW TEXHOJOTHH W OuoTexHonorum» AB5406a,6
OCHAIICHHbIE XHMHYECKUM M OHOTEXHOJOTHYECKUM OOOpyJAOBaHHEM [UIsl TPOBEIACHHS JIabOpaTOpPHBIX padOT, a Takxke
CTHEIMATU3UPOBAHHON MeOEIbIO U MOCY 0.
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9. Meroauyeckue peKOMEHIALUH VISl CAMOCTOATEILHON PadoThI CTYICHTOB
HuciumirHa «DOU3UKO-XUMUYECKUE METObl uccienoBanus bAB» mpenycmarpuBaeT JeKUUMU U 1a00OpaTOpPHbIE 3aHATHS

KKyl Heaenmo. M3yueHrne QUCHUIUIMHBI 3aBEPIIAETCS HK3aMEHOM. Y CIEIIHOE M3YYEHHE TUCUUIUIMHBI TPEOYyeT MOCEIIECHHUS
JIEKUWUHA, aKTUBHOW pabOThl HAa NPAKTUYECKUX 3AHATUAX, BBINOJHEHHUS Y4eOHBIX 3aJaHUil MpernojaBaTeis, O3HAKOMIIEHHS C
OCHOBHOMW U JONOJIHUTEIBHOU JINTEPATYPOU.

B xoxe nekuumii npenogaBaTeNb U3J1araeT U pa3bsiCHAET OCHOBHBIE, HAN0OJIEE CI0KHBIE MOHATHS TEMBbI, a TAKXKE CBA3aHHBIC
C HEll TeopeTHYeCKHe M NPAKTUYECKHE MNpoOJIeMBbl, JaeT PEKOMEHJIAUMU Ha JabopaTopHOE 3aHATHE M YKa3aHUS Ha
CaMOCTOSITENIbHYIO padoTy.

ITpu MoAroTOBKE K JIEKIIMOHHBIM 3aHATUSAM CTYJIEHTaM HEOOXO0AUMO:

nepes ouepeIHOM JeKrel HeoOX0JMMO MPOCMOTPETH MO KOHCIIEKTY MaTepuai npeaslaymiei gekuun. [Ipu 3atpyiHeHusx
B BOCIPUATHUU MaTepHala cleayeT 0OpaTUThCS K OCHOBHBIM JIMTEPATypHBIM HcTOuHUKaM. Eciiu pa3oOpaThcsi B MaTepuase onsarb
HE YJaJIOCh, TO OOPATUTECH K JIEKTOPY (10 TpaduKy ero KOHCYIbTAlUN) UK K IPETOAaBaTeNI0 Ha JIA0OPATOPHBIX 3aHATHSIX.

JlaGopaTopHble 3aHATHS 3aBEPIIAIOT H3ydyeHHUE Haubojiee BAXKHBIX TeM Y4YeOHON auciuruiiabl. OHHM CciayxaT i
3aKpeIIEHUs U3YYEeHHOr0 MaTepuaa, pa3BUTUs YMEHHUM U HaBBIKOB BBIIIOJIHEHHS SKCIIEPUMEHTAJIbHBIX 337]a4 B 00JIaCTH XUMHUHU
OMOJIOTMYECKH AKTHBHBIX BELIECTB, a TAaKXe J/JI1 KOHTPOJIS MPEnoJaBareyieM CTENEHU MOATOTOBIEHHOCTH CTYJIEHTOB IIO
M3y4aceMOU TUCIUILINHE.

[Ipu nmoaroroBke K 1aOOpPaTOPHOMY 3aHSITHIO CTYJEHThI HMMEIOT BO3MOKHOCTH BOCHOJB30BATHCS KOHCYJIbTAL[USIMU
[IpEenoAaBaTels.

ITpu moAroToBKe K JaOOPaTOPHBIM 3aHATUSAM CTYJEHTaM HEOOXOAUMO:

IPUHOCHUTH ¢ OO0 pEKOMEHI0BaHHYIO MPEIOIaBATEIEM JIUTEPATYPY K KOHKPETHOMY 3aHSTHIO;

710 O4EepEAHOro Jab0PaTOPHOIO 3aHATHA 110 PEKOMEHIOBAaHHBIM JIMTEPATypHBIM UCTOYHHUKAM MPOpadoTaTh TEOPETUUECKHI
MaTepuall, COOTBETCTBYIOLIECH TEMBI 3aHATHUA;

OpU TOJArOTOBKE K JIaDOpATOPHBIM 3aHATUSAM CJEAyeT OO0sA3aTebHO HCIOJB30BaTh HE TOJIBKO JIEKIHH, Y4YEOHYIO
JUTEPATypPy, HO U HOPMATUBHO-IIPABOBBIE AKThl U MATEPHUAJIBI ITPABONIPUMEHUTEIIBHON IPAKTUKY;
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TEOPETHUUECKHUI MaTepual ClIeIyeT COOTHOCUTh C MPAaBOBBIMU HOPMaMH, TaK KaKk B HUX MOTYT ObITh BHECEHBI U3MEHEHUS,
JOTIOJTHEH U, KOTOPBIE HE BCET1a OTPAXKEHBI B YUEOHOW JTUTEPATYPE;

B Hayaje 3aHATUU 3a1aTh NPENOJABATEN0 BOIPOCHI 10 MaTe€pually, BBI3BABLIEMY 3aTPyAHEHHs B €r0 NOHUMAaHHU H
OCBOECHUU IIPU PELIEHUU 3a/1a4, 3aJaHHBIX JIJI1 CAMOCTOSATEIIBHOTO PEIICHHUS;

B X0/I€ JJa0OPaTOPHOTO 3aHATHSA JaBaTh KOHKPETHbBIE, YETKUE OTBETHI IO CYLIECTBY BOIPOCOB;

Ha 3aHATHUU JIOBOJWTH KAXKAYIO 3a7ady A0 OKOHYATEIBbHOIO PEIICHUS, JNEMOHCTPUPOBATH IOHMMAaHUE IPOBEIAEHHBIX
HKCIIEPUMEHTOB, B CIIy4ae 3aTpyIHEHUN 00paliaThCs K MPENnoiaBaTelto.

CryaeHTam, MpOIMYCTUBIIUM 3aHATUSA (HE3aBUCUMO OT NMPUYMH), HE MMEIOIIMM MUCBMEHHOTO PEIEHUs 3ajady WIH He
MOJATOTOBUBIIMECS K JIAaHHOMY JIa0OpAaTOPHOMY 3aHSTHIO, PEKOMEHIYETCS HE MO3kKE 4YeM B 2-HENeJIbHBIM CPOK SIBUTHCA Ha
KOHCYJIBTALMIO K ITPENOIaBATEI0 U OTYUTATHCS T10 TEME, U3ydyaBUIECS Ha 3aHATHH. CTyIEHTBI, HE OTYUTABILIHECS 110 KAXKI0M HE
npopaOOTaHHON MMHU Ha 3aHATUAX TEME K Hayally 3a4€THOM CECCHM, YIyCKal0T BO3MOKHOCTb MOJYUUTh MOJOXKEHHbIE Oalibl 3a
paboTy B COOTBETCTBYIOILIEM CEMECTPE.

10. MeTOﬂl/I‘leCKHe PERKOMEHIAUN IJIA IpernoaaBaTe st
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Ilpunoscenue

CprKTypa H COACPKAHUEC NTUCHUIITTUHBI «PDU3NKO-XUMHYECKHE METOAbI HCCJICA0OBAHUA BAB» no HanpaBJCHHUIO

MOATOTOBKH
19.03.01 «buorexHosorus»
(0axkasnaBp)
O6nem (B ak. vac.)
’E <
= £
] Q
el g | ¢
< 9 ()
= g o
S z o KonrakrHas pabora .
Q O é;)( ° (o BuAaM y4eOHBIX 3aHSATH) 5
a, 3 5
o CP =
g = 2 [ . :
s | gk | np | 1P ™
an)
1 5 8 2 2 6
2 5 6,5 0,5 0,5 6
3 5 10,5 2,5 0,5 2 8
4 5 6,5 0,5 0,5 6
5 5 6,5 0,5 0,5 6
6 5 0,5 0,5 0,5 6
7 5 6 6
8 5 6,5 0,5 0,5 6
9 5 6,5 0,5 0,5 6
10 5 6,5 0,5 0,5 6
11 5 6 6
12 5 6,5 0,5 0,5 6
13 5 6,5 0,5 0,5 6
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14 5 65 | 05 | 05 6
15 5 6 6
16 5 65 | 05 | 05 6
Bcero: 108 10 6 4 08 3""’:'““’

HaunmeHnoBanue u copep:kaHnne pasiesioB JUCITUTUTHHBI

Ne HaunmMenoBanue paznena Copeprxanue pasnena
paszena

1 B3aumocss3s opranudeckoit xumuu | [lonarue o 6uonorndyecku aktuBHbIX coenunennsx (bAC). buonomumepst
u 6uorexHosoruu. Ponb (mpencTaBUTENN) U HU3KO-MOJIEKYJISIpHBIE OuoperynsaTopbl. OpraHnyecKuii CHHTE3
xumMudeckux u ¢pusnko-xumudeckux | BAC. 3agaun u moaxoxasl. Perpocunrernueckuii ananus. [InanupoBanue cuHTe3a u
METOJIOB B OMOTEXHOJIOTHIECKOM pabota ¢ nHGOPMAIIMOHHBIMU PECYpPCaMHU.

JKCIIEPUMEHTE.

2 [TocTpoeHue yraepogHoro ckenera | PermocenekTuBHOCTh U CTEPEOCENEKTUBHOCTD. DIEKTPOPUIIbI U HYKICOPHUIIBL.
MOJIEKYJIbl. METO/IbI BBEICHUST U Omnpenenenust PyHKIIMOHATBLHON U 3alIUTHOU rpyni. M30paHHble OpraHndecKre
U3MEeHEHUs (yHKIIMOHAIBHBIX pPeaKIMy U CUHTE3bI (PEeaKIUU MPUCOSTUHEHUS K KPATHBIM CBS3SIM,
rpyIiL. METAJIJIOOPTaHUYECKUE TPOU3BOIHBIE, U T.11.) MeTo 1bl HapaluBaHUs

YIJIEBOJOPOJHOM Lienu Ha 1, 2. U.T.A1. aTOMOB yriiepoaa. MeToasl co31aHus
KpaTHBIX CBsi3ed. MeTo bl BBe/IeHUsI (DYHKIIMOHAIBHBIX IPYIII B MOJIEKYIIY.

3 3amutHblie rpynmnsl B cuHTe3e BAC. | OOmias xapakTepruCcTUKa 3alUTHBIX TPYIIT. MeTo bl BBEICHUS U YAAJICHUS
3alTUTHBIX TPYII Ha pa3audHbie GyHKIMU. CTpaTerus NpUMEHEHHsI 3aIlIUTHBIX
Ipynn B IUIAHUPOBAHUM CHHTE3A.

4 CuHTEe3 OMOIONIMMEPOB U POJIb Cunte3 nenTtuaoB. MeTo1bl CMEIIAaHHBIX aHTUAPHUIOB, a3UHBIN,

CUHTETUYCCKUX OMOTIOIMMEPOB
(OTMTOHYKJICOTHIOB, TIENITUIOB H
T.J.) B OMOTEXHOJIOTHH,
(hapMaleBTUKE ¥ MOJICKYJIIPHOU

KapOOAMUMHUTHBIN, KapOOHMUITMMH/IA30IbHBIN, aKTUBUPOBAHHBIX 2QupoB. CHHTE3
dbochonunuoB U ONUTOHYKIe0THA0B. DochaTTpudrdupusiii, H-pochonarusii,
amugo@ocuTHbIA MeToAbI co3aanus hochoandypupHoit ces3u. [Ipumenenue
CUHTETHYECKUX OMOMOJMMEPOB B PEIIEHUH OMOTEXHOJIOTMYECKUX 3a1a4 U
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OHOJIOTH.

MCAUIIUHC.

5 DOU3NKO-XUMUYECKHE METO/IBI XapaKTEpUCTUKH BEIIECTBA: UAEHTUYHOCTD, CTPYKTypa 1 unctora. [Ipsamas u
aHajau3a B XMMHUYECKOM H oOpaTHas 3aja4a aHaIMTU4YecKoro Meroaa. O030p GU3HUECKUX MPUHIIUIIOB
OMOTEXHOJOTUYECKOM CHEKTPAJIIBHOTO aHAIN3a XUMHYECKUX coeAMHEHNN. CTPYKTypa U 3HaYEHUE
JKCIEPUMEHTE. CHEKTPAJIbHBIX JaHHBIX.

6 OcHoBbl MeTO1a SIMP. duznueckre ocHOBbI MeTona AMP, ycrporictBo AMP-cniektpomerpa. Ananus

uHbopMmanuu, cogepxkauieiics B ciekrpe 'H-SIMP. O6paboTka ClieKTpOB U
COOTHECEHHUE CIIEKTpa CO CTPYKTypoH BemecTBa. TpedoBanus k oopasiam AMP.
JIOCTOMHCTBA M HETOCTATKU METOJA.

7 | Cospemennsie npunoxkenus AMP u | IMP na sapax “C, "°F, "N. JIsymepusie IMP skcnepuments: COSY, HMBC,
UCIIOJIB30BAHUE METO/A B NOESY wu np. [IpyHuumns! nHTEpIIpETaliy IBYMEPHBIX CIIEKTPOB SAIMP, nx
XUMUYECKUX U NPUMEHEHUE JJI U3YUYEHUS CIOKHBIX MOJEKYJ U CyOKIETOYHBIX CTPYKTYP.
OMOTEXHOJIOTUYECKUX
JKCIEPUMEHTAX.

8 Macc-cnexkrpomerpus u ontuyeckue | Guznueckue 0CHOBBI MacC-CIIEKTPOMETPUH U YCTPOMCTBO MAaCC-CIIEKTPOMETPA.
METO/bl AHAIIN3A. HNHTtepnperanys Macc-ClIEKTPOB, CBA3b MACC-CHEKTPA CO CTPOCHUEM MOJIEKYJIBL.

MeTo1bl MFOHM3a1MKU U UX IPUMEHEHUE B MAaCC-CIIEKTPOMETPUYECKOM aHAIIN3E
pazmunblx THIOB BAC. Ontuueckas cnekrpockonus (UV-Vis, IR), ycrporicTBo
criektpomerpa. MaTeprperanus cnektpanbHbix AaHHbIX YD u UK, ux cBA3b co
CTPYKTYPOH MOJICKYJIBL.

9 OO6uue npuHuUnbl xpoMmatorpaduu. | Xpomarorpapuueckuil aHaIU3 U Pa3IeiiCHUE CMECEH: MPUMEHEHUE B XUMUU U
ouorexHonoruu. Oduwe NPUHLIMUIBI U (PU3UKO-XUMHYECKHE OCHOBBI XpOMaTorpaguu.
[TonsiTue 3:m0eHTOB 1 cOpOEeHTOB. Busibl 1 XuMuveckas pupoia copoeHToB. [ IpHHIHITEI
10I00pa AIMFOSHTOB M COPOCHTOB JIJIs1 ONITUMAJILHOTO Pa3/IeICHUs CMECEH.

10 | ToukocnoiHas xpomaTorpadus Anamutuueckas TCX. Buasl matepuanoB ajis ananutuaeckot TCX. Jlerekuust

nsiteH B TCX. [IposiBasitoiine peakTuBbl U GU3HUKO-XUMUYECKHE METOIbI IETEKIINH
BemecTB. [IpenaparuBHas TOHKOCIOHAs XpomaTorpadus, OCHOBHbIE
0c00eHHOCTH. TeXHHKA IKCIIEPUMEHTA.

11 | IlpenapatuBHBIE METObI Kosnonounas xpomatorpadus. TUel IpUMEHSIEMBIX KOJIOHOK U MAaTEPHAJIOB IS
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a7ICOPOITMOHHON XpoMaTorpaduu.

pOBeIeHUS dKciepuMeHTa. Ddrmi-xpoMarorpadusi, OCHOBHBIE IOCTOMHCTBA U
HEJIOCTATKN METoJ1a. XpoMaTorpadusi CpeTHero qaBiaeHus, IPUMEHIEMbIC
npubopsl. O6opya0BaHue 715l cOOpa Ppakuuil Mpu MOJTyaBTOMATUUECKOM
pA3JICTICHUNA CMECEM.

12 | BoicokoaddektrBHas xuakocTHas | OcobeHHocTu MeToAa. OCHOBHbBIE OTIMYUS OT JPYTUX BUAOB XpoMaTorpaduu.
xpoMmarorpadus. Teopernueckue ocHoBBI MeToAa. O6opynoBanue aiig BOXKX. Hacockl, konoHkw,
NeTeKTOopbl. [IpuMeHeHne KOMIUIEKCHOM NETEeKIUU JJIs aHaJIN3a CMECEH.
[Tpenaparusnas BOXX. Copbents! st BOXX.
13 | I'enb-dunbTpamnus wiu [Tonsitue o renb punpTpanuu. Mcropus merona. OCHOBHbIE MaTepUabl AJIs Telb-
HKCKITIO3MOHHAs XpoMaTorpadusi. ¢unbrpanuu. O6mactu npUMeHeHus: MeToa. TexXHHUKa SKCIIEpUMEHTa U HaCTpOHKa
000pyTOBaHUS.
14 | NonooOmeHHast xpomaTorpadus. Oo0unactu mpuMEHEHUs: MIOHOOOMEHHOM Xxpomatorpaduu. [loHsaTre 0 HOHHBIX
napax. Marepuamibl ajist MOX. Katnonutsl u annonutsl. [logpodHas TexHuKa
HKCIIEPUMEHTA.
15 | Dnexrpodopes u apunHas [Tpumenenue anekTpodopesa 1 aHaM3a U BIJEICHHS BBICOKOMOJIEKYJISIPHBIX
xpomarorpadus. coenuuenuii. Kanunsapueliii anexkrpodopes. OCHOBHBIE TPUOOPHI U METOAOIOTHS
skcriepuMenTa. AduHHas xpoMmarorpadusi Ha3HaYE€HUE U OCHOBHbBIE OCOOEHHOCTH.
16 | CuHres, BbIIEIECHUE U OYUCTKA [TpUHLINUITBI XUMUYECKOTO CUHTE3a OEITKOB, HYKJIEHHOBBIX KUCIIOT, aHTUTEIL.

BBICOKOMOJIEKYISIpHBIX BAC.

CuHTe3Bl Ha OJIMMEPHBIX MaTpuLax. BelieaeHne 1 OYMCTKa MPUPOJHBIX
nonumepoB. PekomOunanTHeI cuHTe3 6enkoB U HK. OTnnynst MeTooB padoThl C
npupoaHsiIMid BMC 0T 0OBIYHBIX METOJJOB OPraHUYECKON U OMOOPraHNYECKOM
XUMUH.
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JlaboparopHbie pabOTHI

Ne Ne pasnena HaunmenoBanue 1adbopaTopHbIX paboT Tpynoewmxocts
/11 JIACITUTIIAHBI (B akaj. yac.)
| 1 Paznenenue cMec aMMHOKHUCIIOT METOJIOM XpoMartorpaduu 2
2 3 PU3NKO-XUMUYECKHUE CBOMCTBA OEIIKOB 2
Bcezo 6 5 cemecmpe: 4
Bcero: 4
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