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1. HACITIOPT ®OHJAA OINEHOYHbBIX CPEJACTB

1.1. O61acTh NPUMEHEHUSA

®onn  onenouyHsix cpeacts (OOC) — HeoTbeMieMas dacTb paboueit
IpPOrpaMMBbl TUCHUIUTHHBI (MOIyJis) «A30TCOepKaIIue JIEKapCTBEHHBIE BEIECCTBAY
Y TIpeTHa3HAYCH JIJIS1 KOHTPOJIS M OIIEHKH 00pa30BaTeIbHBIX JOCTIKEHUN CTYIEHTOB,
OCBOMBIIHNX MPOTPaMMYy JTUCIUTUTHHBI (MOTYJIS).

1.2. Henu u 32124 (pOHI2 OLIEHOYHBIX CPEICTB

[enp ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKU O0Y4YarOUIErocs
tpeboBanusim ®I'OC BO wmaructparypa no HampaieHuto noarotoBku 04.04.01
XUMHSLT W TpOrpaMMe MAarucTparypbl buoxummus, yTBEp)KIEHHBIM MPUKA30M
MunucrepctBa oOpa3zoBanust U Hayku Poccuiickoit @enepanuu ot 13 urons 2017 r.
No 655 (c u3sMeHeHUsIMU U TOTIOJHEHUSIMU ).

1.3. [lepeyens KommeTeHIHii, (opMHUPyeMbIX B Ipolecce OCBOEHUsI
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HaNpaBlIeH Ha (OPMUPOBAHHE CIEAYIOIIMX
KOMITETCHIIUM U UHJUKATOPOB UX JOCTHXKEHUS:

Kox mo ®I'OC BO ‘ NHauKaTop 10CTHKEHUS

ObmenpodeccuoHanbHbIe

OIlK-2.1

HpOBOI[I/IT I(pI/ITI/I‘-IeCKI/Iﬁ AHAJIN3 pE3YyJIbTATOB
COOCTBEHHBIX OKCIICPUMCHTAJIBHBIX U
paCcYCTHO-TCOPECTUUCCKUX pa60T, KOPPCKTHO

WHTEPIPETUPYET UX
000011aTh pe3yabTaThl 3KCIIEPUMEHTAIIBHBIX U OIIK-2.2

OIIK-2
Crnoco0eH aHamM3UpoBaTh, UHTEPIIPETUPOBATH U

PACUCTHO-TCOPECTHUICCKUX pa60T B H36paHHOfI d)opMyanyeT 3aKJIFOUCHHUA U BBIBOABI I10
00JIaCTU XUMUU WU CMEKHBIX HayK pe3yjibTaTaM aHaJIN3a JIMTCPATYPHBIX JAaHHBIX,
COOCTBEHHBIX OKCIICPUMCHTAJIBHBIX U
paCcYCTHO-TCOPCTUUCCKUX pa60T B PI36paHHOfI
00J1aCTH XUMHHU U CMEKHBIX HayK

1.4. Oranbl ¢opMHUpPOBAHMS KOMIETEHIMIA M CpeIcTBa OLEHUBAHMS
YPOBHSI UX c)OPMHPOBAHHOCTH

. KoHTpo/1bHO-011€eHOYHbIE

Jransbl popmupoBaHus KomnereHuni | Kommnerenuumn

cpeacTna / cnocod OueHMBAHUS
PA3/IEJI 1. Azorcoaepxariue OIIK-2 VYcTHBIN OIpoc, 3amuTa
COEIMHEHUS C OAHUM LIUKIIOM nmabopaTopHbIX paboT, MpoBepKa

CaMOCTOSITENIbHOM paboThI
PA3JIEJI 2. KonaeHcupoBaHHbBIE OIlK-2 VYcTHBINM onpoc, 3amura
a30TCOAEPIKAIINE COCTUHEHUS nabopaTOpHBIX PaboT, MPOBEPKA

CaMOCTOSATEIILHON PabOThI
Texymas arrecranus OIIK-2 KonrponsHast pabota
IIpomeskyTOUYHAS aTTeCTALMS OIIK-2 DK3aMeH




1.5. Onucanue noka3zaresei (popMUpPoOBaAHNSI KOMIETEHIIH I

Ko komMnereHuun Pe3yabTaThl C)OPMHPOBAHHOCTH

OIIK-2 3HaeT: Kak aHaIM3UPOBaTh, HHTEPIPETUPOBATh M 0000IIaTh PE3yIbTAThI B
n30paHHON 00JIACTH XMMUU HIIM CMEXHBIX HaYK.

YMeeT: MpOBOANTH KPUTHUYECKUN aHAIN3 PE3yIbTaTOB COOCTBEHHBIX
HKCIEPUMEHTAIBHBIX M PACYETHO-TEOPETUYECKUX PadOT.

Brnaneer HaBblkamu: (OPMYJTUPOBKH 3aKIIOYEHUS W BBIBOAOB IO
pesyiabTaTaM  aHaluM3a  JIMTEPAaTypHBIX  JaHHBIX,  COOCTBEHHBIX
HKCIIEPUMEHTAIBHBIX U PACYETHO-TEOPETUIECKUX PAOOT.

1.6. Kputepum ouneHMBaHUs KOMIETEHHHMd Ha Pa3HBIX 3Tamax MX
(popmupoBanus

KoimnuecTBo
Bup yueOHoit padoTbl 0a/1;10B
0®0 | 0390 300
3 cemecTp
BrinoHeHue u 3anuTa J1abopaTopHbIX paboT 50 - -
CamocrosTenpHas padoTa (IpoBepKa KOHCIIEKTOB) 10 - -
[TucrMeHHBIN YK3aMEH 40 - -
Bcero 100

HakonureabHas cucreMa ouneHuBanus no 100-0a1JnLHOM IKAJIe

YerpipexdaiibHas Cucrema
100-panapHas BykBennas mkasa, cOOTBeTCTBYIOIIAS
cucTeMa OllEHHBAHUS . OlICHUBAHUS
KaJjia 100-panbHOl miKage

IK3aME¢Ha 3a4yeTa

OTnnyHO 90-100 A — OTJINYHO — TEOPETUUECKOE COJIEpIKAHIE
Kypca OCBOEHO TIOJTHOCTHI0, 0€3 TIPOoOeoB;
HE00XOIMMBIC MIPAKTHYECKHE HAaBBIKH PAOOTHI
C OCBOSHHBIM MaTepHaoM COPMHUPOBAHbI;
BCE MPEIyCMOTPEHHBIC ITPOTPaMMOit
0o0ydeHHs ydeOHBIC 3aJaHUs BBITOTHEHBL,
Ka4eCTBO UX BBITIOTHEHUS OI[CHEHO YHCIIOM
0ayuIoB, OJIM3KIM K MAaKCUMaIbHOMY

Xoporo 83-89 B — oueHb X0pOILIO — TEOPETUUECKOE
coJIepykaHne Kypca OCBOCHO MOJIHOCThIO, 03
po06enoB; He00X0IMMbIEe IPAKTHIECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTepHaioM B
OCHOBHOM c(hOopMHPOBaHEI; BCE
Mpe/lyCMOTPEHHBIE TIPOrpaMMOii 00yUeHH s
yueOHbIE 3a]JaHuUsl BBINOIHEHBI, KAYECTBO
BBITIOJTHEHHSI OOJIBIIMHCTBA U3 HUX OLIEHEHO
9HCIOM 0aIoB, OJIM3KUM K MAKCHMAJIbHOMY

3aureHo

Xoportio 75-82 C — XOpOIIIO — TEOPETUIECKOE CONCPIKAHHE
Kypca OCBOEHO TOJIHOCTBIO; HEKOTOPBIE
MPAKTHYECKUE HABBIKK PAbOTHI C OCBOCHHBIM
MarepuanoM chOpMHPOBAHbI HEIOCTATOYHO;
BCE MPEAyCMOTPEHHbIE IPOrPaMMOii
o0y4eHust yueOHbIE 3aaHUsI BBITOIHEHDI,
Ka4eCTBO BBIMOJHEHUSI HU OJTHOT'O U3 HHUX HE
OLIEHEHO MHUHUMAJIbHBIM YHCJIOM 0alIoB,
HEKOTOPBIC BH/IbI 32/IAHUI BBITIOJHEHBI C
OommuOKaMu

Y 10BIIETBOPUTETHHO 63-74 D — yIoBJI€TBOPHUTEIHHO — TEOPETUICCKOE




coJIepKaHue Kypca OCBOCHO YaCTHYHO, HO
npoOesbl He HOCST CYIECTBEHHOTO
XapakTepa; He0OXO0JUMBbIE TPAKTUYECKHE
HaBBIKH Pa0OTHI C OCBOGHHBIM MaTepHajioM B
OCHOBHOM C(hOPMHPOBAHBI; OOJIBIINHCTBO
NpeyCMOTPEHHBIX TPOrpaMMoii 00ydeHus
y4eOHBIX 33IaHUH BHIIIOTHEHO, HEKOTOPBIC U3
BBIIIOJIHEHHBIX 33/IaHUI COepIKaT OMUOKU

Y 1OBIETBOPUTETHHO 50-62 E— mocpencTBeHHO —TeopeTHIecKoe
coziepKaHne Kypca OCBOCHO YaCTHYHO;
HEKOTOPbIE IPAaKTHYECKHE HABBIKK PabOTHI He
c(opMHpPOBaHbI, MHOTHE IPETYCMOTPEHHBIC
y4eOHOi1 mporpamMmoii 00y4eHus yaeOHbIe
3a7aHusl HEe BBITIOJIHEHBI TMOO KauecTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLICHEHO
YHCIIOM 0aJJIOB, OJIM3KUM K MUHUMAJIBHOMY

HeynosnetBoputensHo 21-49 FX — HeyJ0BIETBOPUTEILHO — TEOPETUUECKOE
COJIepIKaHue Kypca OCBOCHO YaCTHYHO;
HEOOX0AUMBIE MPAKTHYECKUE HABBIKU PabOTHI
C OCBOCHHBIM MaTepHaJIOM He
c(hOpMHUPOBAHEL;, OOJBITITHCTBO
NPEeIyCMOTPEHHBIX Y4eOHO mporpaMmoit
00y4eHusl y4eOHBIX 3aJaHUi HE BBIOJIHCHO
7100 Ka4eCTBO HX BBIIIOJHEHHS OLICHEHO
YHCIIOM 0aJIOB, OJIM3KUM K MUHHMAaJIbHOMY;
NP IOTIOJHUTEIBHO CAMOCTOSATENbHOM
paboTe HaJl MaTepHaIoM Kypca BO3MOXKHO

He 3auteno
IIOBBIIICHUE KaU€CTBA BBINIOJIHCHUA y'-Ie6HI)IX
3a/laHui
HeynoBineTBOpHUTEIBEHO 0-20 F — HEey10BIETBOPUTEIILHO — TECOPETUIECKOE
COJiepKaHNe Kypca He OCBOCHO;
HE00XOMMBIE IPAKTHYECKUE HAaBBIKH PAOOTHI
He chopMUPOBAHEL; BCE BBINOJIHCHHBIC
y4eOHbIe 3aJaHus COJepKAT TpyObIe ONTHOKH;
JOTIOJTHATENbHAs CaMOCTOsATENbHAs paboTa
HaJl MaTepHaIoM Kypca He IPUBEIET K
KaKOMY-JIHOO 3HAYMMOMY MOBBIIICHUIO
KAuecTBa BBIIIOJHEHHS YUeOHBIX 3a1aHHI
2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA
2.1. OueHo4YHbIE CPEACTBA TEKYIEr0 KOHTPOJIA
Bomnpocs! 1151 NpoBeAeHUsI KOHTPOJIbHOU PadoThI:
1. [TonyunTte U3 NUpHUANHA HUKOTMHOBYIO KUCIOTYy. Hanummre ypaBHeHHE
peakiuu ee ¢ NHs,
2. Hanummre (bOpMY.TIBI IMUPUMHINHOBBIX W IIYPHUHOBBIX OCHOBaHHﬁ,
BXO/SIIIUX B COCTAB HYKJIICUHOBBIX KHCJIOT.
3. HazoBuTte npennoxkeHHbIe TeTeporuKiIndeckue coequuerus. OObICcHUTE

COCTaBJICHHbIC BaMU Ha3BaHUS T€TEPOLMKINYECKUX CUCTEM: a) MPABHIIO HyMEpaluu
MOHOTE€TEpPOLIMKIIA,  COJAEp)Kallero  OAMH WIM  HECKOJbKO  T€TepOaTOMOB;
0) 0003HaUE€HHE CTETIEHU HEHACBHIIIICHHOCTH TeTepOIUKIIA:

| !
H H
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4, Jaiite nonsitue anuaodooHocT nuppoda. [Ipu kakux ycioBUSX MUPPOI
yTpauuBaeT cBow anuao@oOHocTh. I[louemy? OTBET MNOSCHUTE XUMHUYECKUMU
MIPEBPALLICHUSIMHU.

S. N3BecTHO, 4TO MUPpPOII sIBsieTcs cinadbiM ocHoBaHUEM (pKp = -3.8), uto
OTpa)kaeTcsl Ha KOJIMYECTBE MPOTOHUPOBAaHHBIX (opMm B pactBope. Tak, B pacTBope
la HC1 c¢ xonuentparueidt mnupposa 0.1 Monb/1 Ha OAHY NPOTOHUPOBAHHYIO
MoJiekyiny nupposa npuxogurcs 5000 HenpoTOHMPOBaHHBIX MoJIeKyd. [lpu
BBEJACHUN B MOJIeKyny mnmppona uerbipex CHs rpynnm KoHCTaHTa OCHOBHOCTH
npuoOpeTtaeTr mnoJjoxutenbHoe 3HaueHue (pKp, = +3.5). OOwsAcHUTE nNpUYUHY
YBEIIMUCHHUS OCHOBHOCTHU 2,3,4,5-TeTpaMeTHIIIAPPOIIA. Harnnmure ero
B3aumozelictue ¢ BomHbIM pactBopoM HCI. Kakoil 3 KaTMOHOB MUPPOIHHUS
sBIsieTCs HanOosee ycTounBbIM? OTBET MOSCHUTE.

6. CTpOGHI/IC HHAO0JIa U XapaKTCPUCTHKA €TI0 XUMHYCCKUX CBOWCTB HNCXO51
U3 DJICKTPOHHOT'O CTPOCHHUS (TUIIBI PEAKITUN U OPUEHTAIMS 3aMECTUTEIECH ).
7. 3anoJIHUTE CXeMY MPEBPAILICHUI:
.-"'--
” ] CH Mgl \ CHC(O)Cl_ p  NHOH_ . _Lidlll, _p
S TirE

IlT

[TonyuyeHHbIE COEAMHEHUSI HA30BUTE.

8. B  pacnopsokeHMM ~ UMEIOTCS  aHWIMH, NOHUPOBUHOTpagHas  (2-
OKCOIpOMaHOBasi) KHUCJIOTa, AUMETUIdOpMaMUIl U JIFOObIE HEOPraHUYECKUE
pearenTsl. Ilonyunte MHI0M-2-KapOOHOBYIO KHCIIOTY U MpEBpaTUTEe €€ B MHJI0J-3-
KapOOHOBYIO KHCJIOTY.

9. Hcxons w3 »sTunakpuiata, METWIAMHHA M JPYTHX HEOOXOIUMBIX
pEareHToB,  OCYLIECTBUTE  CHHTE€3  IPUPOJHOTO  aJKaJIOMJa  apeKoJIMHa,
COJIEPKAILETOCs B JINCThSIX apPEKOBOM MaJIbMBI:

EF‘HT(_ "00H

CH,

10. Kakue nmpou3BoAHBIC HHJI0Ia 00Pa3yIOTCs B YCIOBUAX peakiuu duriepa
U3 CICAYIOIIMX COCAWMHEHUW: a) (EeHWITHapa3oHa IMKIOIeKCaHoHa, ©0) n-
METOKCH(EHMITHAPA30HA TMPOBUHOTPATHON KUCIOTHI.



2.2. OueHoYHbIEe CPeACTBA ISl MPOMEKYTOUHOM aTTecTAlNH
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Bonpocsl Kk 3k3aMeHy:
[Tonsarue 00 a30TcoepxKaNIUX IeTePOLIUKIaX.
Knaccudukanuys u HOMEHKIATypa a30TCOACPIKAITNX TETEPOITUKIIOB.
CuHTE3 U CBOMCTBA MUPPOJIBHOTO ITUKIIA.
CuHTE3 U CBOMCTBA MMH1A30JIbHOTO ITUKIIA.
JlekapcTBEHHBIE CPENCTBA, COJCPIKALINE MTUPPOITBHBIN LIUKJL.
JlekapcTBEHHBIE CPEACTBA, COAECPKAIINE UMUIA30JIbHBIN [IAKII.
CuHTE3 U CBOMCTBA MUPA30JIbHOTO UKJIA.
CHHTE3 U CBOMCTBA TPUA30JbHOTO IUKJIA.
JlekapcTBEHHBIE CPEACTBA, COAEPKAIINE MTUPA30IbHBIN IIUKIL.
JlekapcTBEHHBIE CPENCTBA, COIEPIKAIINE TPUA3OJIbHBIN UK.
CHHTE3 U CBOMCTBA TETPA30JBbHOIO IIUKJIA.
JlekapcTBEHHBIE CPEICTBA, COJCPIKAIINE TETPA3OIbHBIN UK.
CuHTE3 M CBOMCTBA NUPUIMHOBOTO LHUKJIA.
JlekapcTBEHHBIE CPENICTBA, COJACPIKAIINE TUPUTUHOBBIN ITAKIL.
CuHTE3 M CBOMCTBA MUPUMHUANHOBOTO IIHKJIA.
JlekapcTBEHHBIE CPEICTBA, COJCPIKALINE TUPUMHUIUHOBBIN IIUKII.
CuHTE3 M CBOMCTBA MUPA3UHOBOIO IIUKIIA.
CHHTE3 U CBOMCTBA TPUA3UHOBOTO LIMKJIA.
JlekapcTBEHHBIE CPENCTBA, COACPKALIME ITUPAZUHOBBIN UK.
JlekapcTBEHHBIE CPENICTBA, COACPIKALIME TPUAZUHOBBIN IIUKIL.
CuHTE3 U CBOMCTBA MHIOJIBHOTO IUKIIA.
JlekapcTBEHHBIE CPEICTBA, COACPIKALINE UHIOIBHBINA LIUKJL.
CuHte3 1 cBoOMCTBa OCH3UMUIA30ILHOTO ITHKJIA.
JlexapcTBEHHBIE CPENICTBA, COAEpKAIIIE OCH3UMUIA30IbHBIN ITUKIL.
CuHTE3 U CBOMCTBA OEH30TPHUA30JILHOTO ITUKJIA.
JlekapcTBEHHBIE CPEACTBA, COACPXKAIIEe OCH30TPUA30IbHBIN 1IUKII.
CuHTE3 M CBOMCTBA XMHOJIMHOBOIO ITUKJIA.
JlekapcTBEHHBIE CPEICTBA, COJIEPKAIINE XUHOIUHOBBIN ITUKI.
CuHTE3 M CBOMCTBA XMHA30JIMHOBOTO ITUKJIA.
JlekapcTBEHHBIE CPENICTBA, COACPIKAIINE XMHA3Z0JIMHOBBIN UK.
CuHTE3 ¥ CBOMCTBA MyPUHOBOIO IMKIIA.
JlekapcTBEHHBIE CPENCTBA, COACPIKALIME ITYPUHOBBIN [IUKIL.
CuHTE3 U CBOMCTBA M30XWHOJIMHOBOIO IIMKJIA.
JIexkapCTBEHHBIE CPENCTBA, COACPKAIINE N3OXUHOJIMHOBBIN ITHKJL.
CuHTe3 TpeTaMHHa.
Cunres pubodnaBuHa.
CunTe3 AuIuHa.
Cunre3 penazenama.
CHHTE3 TEPOKCHPOHA.
CuHTte3 nuasemnama.
Cunre3 kapbarneHema.
CunTe3 aTponuHa.
Cunte3 TpuHeMma.
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Cunre3 gpypagoHuHa.
Cuntes neTpo3oa.
CunTe3 IUMETH/IMHA.
Cunrte3 (heHupamMuHa.
CunTe3 nupaierama.
CuHTe3 neTuiuHAa.
CuHTe3 KanTonpuia.
Cunre3 cynb(haIuMeTOKCHHA.
CuHTe3 MeNnaToHuHa.
CuHTEe3 OpOTOBOM KUCIIOTHI.
CuHTe3 UHIOMETallMHA.
Cunres e TprakcoHa.
CuHTE3 aHTUIIUPUHA.
Cunre3 Tpunrodana.
CuHTEe3 aMUIOTIMPUHA.
Cunrte3 MebeHma3oa.
CuHTEe3 aHAIBIMHA.

Cunres omenpasona.
CuHTe3 NUIIoKapnuHa.
Cunre3 QokTadeHnHa.
Cunres kiodenuHa.

CuHTE3 MPOKBa30Ha.
Cunre3 nubazorna.

Cunres kapnpodena.
Cunres ¢pypomaazona.
Cunres TeounvHa.

CuHTE3 MUPUIOKCAMUHA.
Cunre3 abakaBupa.

Cuntes aponepuaoia.
CunTe3 azenacTuHa.
CuHTe3 namnaBepuHa.
CunTes kiobazama.

Cunres propyparuia.
CuHTE3 KJI03anuHa.

CuHTE3 MUHOKCUIUTIA.
CuHTE3 aMOKCaluHa.
CuHTE3 KCaHTHHA.

CunTe3 nposuHa.

CunTe3 (PomeBo KUCTOTHI.
CuHTE3 rUCTUIMHA.



