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|. IEJIA 1 3ATAYH JUCIHUATIITAHBI (MOIYJIS)

Heau: garp xuMukaMm (QyHIaMEHTAIbHBIC 3HAHUS B OOJIACTH TEOPUH M TPAKTHKHU
COBPEMEHHOM OPraHU4eCKOM XUMHUH.

3apaum:

—  pPAacCMOTPEHME BOIIPOCOB, CBSI3aHHBIX C HOMEHKJIATypOW, COCTaBOM, CTPYKTYpOHU,
ANEKTPOHHBIM CTPOCHUEM M XMMUYECKMMU CBOMCTBAMU OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIUHCHMH,

— JaTh TOHATHUA OO0 OCHOBHBIX THIAaX MEXaHU3MOB peakUUi I Pa3jINyYHBIX KJIACCOB
OPraHUYECKUX COCIUHECHUM;

— W3yYCHHE KIacCU(UKAIMA OPraHUYECKUX PEAKIHMi, THUIIOB PEareHTOB, YCIOBUHI
IIPOBEICHUS PEAKLUH.

B pe3ynbrarsl n3y4eHus JaHHOM JUCUUILUIMHBI CTYICHTHI JTOJKHBI HAYYUTHCS OLIEHUBATh
PEAKIIMOHHYIO CIIOCOOHOCTh PA3JIMYHBIX OPTaHUYECKUX COEIMHEHUN Ha OCHOBE 3JEKTPOHHBIX
3¢ (}EeKTOB, KHCIOTHOCTH W OCHOBHOCTH OpPTaHMYECKUX MOJICKYJld. KMeThb KOHKpETHBIE
MIPEACTABICHUS O METOAMKAX CUHTE3a Pa3IMYHbIX COEIMHEHUI U UCIIOIb30BATh UX HA IIPAKTHUKE.

Il. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHas AUCHMILTAHA OTHOCUTCA K 0a30BOM (00s3aTeNbHOM) YacTH MPOTrPaMMBbI.
2.2. s W3ydeHWs NaHHOW Y4eOHOW IUCHUIUIMHBI HEOOXOIMMBI 3HAHWS, YMCHUS H
HaBBIKH, (POPMHUPYEMbIC TIPEIIECTBYOIIMMHU UCIUTUINHAMH .

Ne Kon HaumeHnoBanue npeamecTByOMUX IUCIUTUINH
/1 JUCHHUIUIMHBI

1 b1.0.10 MaremaTuka

1 b1.0.13 MexaHuKa U MOJICKYJISIpHAs PU3HMKa

2 Bb1.0.16 O6mast xumMus. XUMHUS HEMETAILIOB.

3 B1.0O.17 Mertannuueckas CBsI3b. XMMUS METaJJIOB

2.3. Ilepedens mocnenyrOmuX y4eOHBIX AMCIUIUINH, IS KOTOPBIX HEOOXOAMMBI 3HAHHS,
YMEHHUS U HaBbIKH, (hOpMUpyeMble TaHHON y4eOHON AMCLUIUINHOM:

[lonydyeHHble 3HaHUSA, YMEHHS W HaBBIKM HEOOXOAMMBI IMPH JalbHEHUIIEM H3YYEHHH
muciumuinH: b1.0.26 — «BpicokoMonekymnsapublie coequHenus», b1.027 — «IIpoueccsr n
annapartbl. XUMHUYECKasi TEXHOJIOT s niepepaboTku HepTH U raza», b1.B.09 — «Xumus roproumnx
uckomnaembix», b1.B.11- «CoctaB, cTpykTypa M (QHU3MKO-MEXaHHYECKHE CBOWCTBa He(TH»,
b1.B./IB.01.01 - «®u3uko-xumMusi HOBEpXHOCTHO-aKTUBHBIX BewecTB», b1.B.JIB.02.01 «Xumus
MOHOMEpOB»,. 3HaHUE S3TOM JUCHUIUIMHBI HEOOXOAMMO IIpH JajbHeimeM o0y4eHuu B
MarucTpatrype M acmupaHType, a Takke B cdepax MnpodeccHOHATbHOU J1eATEIbHOCTH:
3/1paBOOXpaHEHUE (CUHTE3 U KOHTPOJIb KAYECTBA), XMMHMsI NPUPOJHOTO OPraHUYECKOIO ChIPbS
(u3ydeHne coctaBa W pa3paboTka CIocoOOB MepepaboTKH M MPAKTHUYECKOTO HCIOIb30BaHUS
IPOAYKTOB U3 yIJIsl, HETH, IPUPOJHOTO ra3a) u Jp.

ITII. TPEBOBAHUA K PE3YJBTATAM OCBOEHUA INCHUIIJIMHBI

[Ipouiecc ocBoeHUs JUCHUIUIMHBI HampaBieH Ha (QopMHpOBaHHE KOMIETCHIIUN
(ameMeHTOB crenyronux kommereHnuii) B coorBeTcTBuu ¢ ®I'OC BO u OIl BO mo mannomy
HaIIPABJIEHUIO IOATOTOBKHU:



IlepeyeHb MIaHMPYEMBbIX Pe3yJbTATOB 00yUEeHHS M0 JUCHHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIHi

Nuaukaropsl
Komnerenmust . Pe3yabTaThl 00yueHust
KOMMeTeHIHii
OIIK-1 Cniocoben OIIK-1.2. 3HaeT: TCOPETHYECKUE OCHOBBI Oa30BbIX
AHATU3UPOBATH U [Tpennaraer XUMHYECKUX JTUCIUTUIHH
UHTEPIPETHPOBATH UHTEPIPETAIHIO (HeOpraHWYecKoi, OpraHNnIEeCKOM) U
pe3yNIbTaThl XUMUYECKHUX | PE3YJIbTaTOB CIoCcOOBI MX UCIOJIb30BAHUS TIPH
IKCIIEPUMEHTOB, COOCTBEHHBIX pELICHHH KOHKPETHBIX XUMHUYECKHUX 3a71a4
HaOI0IeHUH 1 OKCIIEPUMEHTOB C YMeeT: IPOBOANTH MEPBUYHBIN aHAIIN3
U3MEPEeHUI UCTIOJIb30BaHUEM pe3yIbTATOB C YYETOM OOIIUX

TEOPETHUUECKUX OCHOB
TPaJULIUOHHBIX U
HOBBIX pa3JIEJoB

3aKOHOMEPHOCTEH, POPMYIINPYEMBIX B
paMKax XUMHUYECKON HAayKH

XUMHHU
OIIK-2 Cnocoben OIIK-2.1 Pabotaer ¢ | 3HaeT: CHHTE3a BEIIECTB PA3IMIHON
HPOBOJIHTH C OPraHuYeCKUM HPUPO/IbI; OCHOBHBIC JOCTOMHCTBA U

cobOmonennem HopM Th
XUMUYECKUN
HKCIIEPUMEHT, BKIIIOUAs
CUHTE3, aHAJIN3, U3yUYCHUE
CTPYKTYpPBI U CBOMCTB
BELIECTB U MaTEPHUAJIOB,
HCCJIEJOBaHKE MTPOLIECCOB
C X y4acTHEM

BEILIECTBOM C
COOJIIOZICHHEM HOPM
TEXHUKHU
0e30macHOCTH

OIIK-2.2 TIpoBoaut
CHHTE3 BEIIECTB U
MaTepHuaoB pa3HOU
MIPUPOIBI C
HCIOJIb30BaHUEM
AMEIONIUXCSI METOIUK

HEJOCTaTKU PA3JINYHBIX METOJ/IOB
WCCIIC/IOBAHMSI CBOMCTB BEIICCTB U
MaTepUasoB; MPaBUJIa U HOPMbI TEXHUKHU
0e30macHOCTH MpH padoTe ¢
XUMHYECKUMHU PCAKTHBAMH H
(bU3UYECKUMHU TTPUOOpaMuU

YMeer: npoBOAUTH OJTHO- U
JIBYXCTaIUIHBIC CHHTE3BI C
MCIIOJIb30BaHUE TIPETaracMbIX METO/IHK;
paboTaTh Ha CTAHJAPTHOM XUMHUYECKOM
000py10BaHUU

Baaneer: HaBbIKaMU pabOTHI €
COBPEMEHHBIMH XUMUYICCKIMH
npubopaMu, IprueMaMu OpTaHU3aINH
METOJIUKH PabOT MPH peIICHHH
MOCTaBIICHHOW 3a/1a4u

OIIK-6 Criocoben
MIPEJICTaBIISTh
pe3yJIbTaThl CBOEH
paboTHI B yCTHOI U
MMCbMEHHOU (popme B
COOTBETCTBUU C HOPMaMHU
Y TIpaBHJIAMH,
MPUHSITHIMU B
poeCCHOHATHPHOM
coo01ecTse

[1K-6.1
IIpencrasnser
pe3yabTaThl padoTHI B
BUJIE OTYETA IO
cTaHaapTHOU (opme
HA PYCCKOM $I3BIKE

OIIK-6.4

["'oTOBUT Npe3eHTaLIO
0 TeMe paboThI
IIPEJICTABIISIET €€ Ha
PYCCKOM $I3bIKE

3HaeT: nMpaBuUiia COCTABJICHHUS OTYETOB
XMMHUYECKHX OIBITOB; YMeeT:
MNPpEACTABIATE PE3YJIbTAThI OIBITOB
COIJIaCHO TpeOOBaHMM B JaHHOI obnacTu
XUMHUHU

Buajeer: HaBbIKaMU MpECTaBICHUS
COOCTBEHHBIX Pe3yJIbTaTOB B
nH(OPMAIIMOHHON HAYYHO
00pa3zoBaTebHON cpejie

IV. COAEPKAHUE U CTPYKTYPA JTUCIUIIJIMHBI

Tpy10eMKOCTbh TUCHMIUIMHBI COCTaBIsIeT 9 3aueTHBIX eAMHUIBL, 324 yaca.
dopMa MPOMEKYTOUHON aTTECTALMN: IK3aMEH, 3a4€T




4.1 CopepxaHue JMCHMILJIMHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM, ¢ YKa3aHHeM BUI0B
YueOHBbIX 3aHAATHI H OTBEICHHOI0 HA HUX KOJIHYeCTBA AKAaleMHUYeCKUX YaCOB

] Bups! yaueOHOI pabOTHI, BKIIIOUAs
2 CaMOCTOSITENBHYIO paboTy 00YJaIOUIUXCST
§ TPYILOEMKOCTh
= w (B gacax) DopMBI TEKYIIETO
& § : 2 KonrakTHas paboTa KOHTpPOJIsA
No S 8 g E IperoiaBaTessi ¢ 00yYaOUMMHUCS 3 YCeBaeMoCTH;
- Paszgen AuMCHUILIUHBL TEMBI % ° o 9 = dopma
/I 5 = T v o = = o
O g g g il E . s s TIPOMEKYTOUHOM
- 8| = £33 % g E 58 aTTecTaIluu
=9 o2 = =9 = 9 28
S g S5 |0 28| g & (no cemecmpam)
3 5] o B N4 Sq= ]
= = o' 5 g 9 S =
== Lg a9 g = 8
= = E <
Paznen 1. OcHOBHbIE IOHATHSA B OPraHn4Yeckoil XuMuu. TUNbI XUMUYECKOH CBSI3H
1 | Beenenue 5 1 - - -
OCHOBHBIE ITIOHATHSA B
2 . 5 3 - 2 | KonnokBuym
OPraHNYeCKOW XUMHUH
Knaccudukamus u IIpoBepka
3 HOMEHKJIaTypa 5 5 5 6 oTueToB JIP,
OPraHUYECKUX nposepka KP
COEIMHEHNH KOJIJIOKBUYM
Tune! XUMHYECKOH posenKa
4 | cBs3u. KoBaneHTtHas 5 8 4 6 POBCP
ot4eToB JIP
CBSI3b
DIIEKTPOHHBIE
3P PEeKTHI: ITpoBepka
S5 | HHIYKTUBHBINA U 5 6 4 6 | otueros JIP,
ME30MEPHBIN KOJJIOKBUYM
(compspkeHue)
Pa3nen 2. Kucaopona u a3orcoaep:kaiiue mNpou3BoAHbIE YIJI€BOI0POI0B
CHoupTtel ¥ IIPOCTHIE Tposepka
6 P P 5 6 4 10 | otueros JIP,
a¢upbl. DeHonbl
KOJJIOKBUYM
KapOoHnunbHbie TMposepKa
7 | coequHEHUS. 5 4 12 10 POBEP
otueToB JIP
AJpIeruasl 1 KETOHBI
I'unpokcu- u IIposepka
8 | nukapOOHUIILHBIC 5 6 6 7 | otueros JIP,
COCJIMHEHUS KOJJIOKBUYM
ITpoBepka
9 | YrueBonsl 5 4 12 6 POBCP
otueToB JIP
MoHo- n [IpoBepka
10 | nuxapOOHOBBIE 5 4 6 6 | otueros JIP,
KHUCIJIOTBI KOJIJIOKBUYM
IIpoBepka
ITpousBogHbIe
11 p A 5 6 12 6 | orueros JIP,
KapOOHOBBIX KUCIIOT
KOJJIOKBUYM
IIpoBepka
12 | AMUHBI 5 4 6 10 POBEP
otuetoB JIP
IIpoBepka
A3zo-u poBEp
13 5 4 16 10 | otueros JIP,
JIMa30COCTUHEHUS
KOJUIOKBUYM -

5




m 5 Buyipl yueGHOM paboThI, BKITFOUAs DopMBI TEKyLIETO
| 8 L £ % CaMOCTOSATEINbHYIO paboTy 00y4aloMMXCs 0 KOHTPOJISt
Ne 3 ] E 2o TIOEMKOCTh CIIEBAEMOCTH;
n Paznen AMCIMILUIMHBY/ TEMBI % E ; é é Tp}(/B uacax) y Dopma
Q B~ ~
g g8 KoHrakrHast pabota % z . TIPOMESKY TOTHO
= IpenojaBarelis ¢ ooyyaroummucs | 5 3 ° arrecralin
14 I'eTeponukinueckue 5 2 16 10 [IpoBepka
COEJIMHEHUS otuetoB JIP
[IpoBepka
Mert AJJIOPraHNu4YCCKHUC P P
15 S 5 2 8 10 | otueros JIP,
KOJITIOKBUYM -
[TpomexyTouHas "
aTI?FGCTaLI}I]/ISI 5 15 | 10 DK3aMeH, 3a46T
HToro yacon 324 68 90 15 | 10 | 105 36
4.2 lnan  BHeayAUTOPHOW  C€aMOCTOSITEJIbHOW  padoThl  oOyyalomuxcsi 1O
AUCIHUIIJINHE
CamocrosiTesibHas paboTa 00yJaronmxcs VYuebHo-
. 3arpatsl OreHo4Hoe MeToTaeckoe
ICemectp Ha3zanue paznena, Tembl Buj camocrosTensHOM Cpoxu CPOLCTEO obecreueHue
paboThI BBINOJHEHHS BI()CI:SI;H pex CaMOCTOSITENIbHOM
Hac. paboThI
TGOPCTI/ILIGCKOC YuebHoe nocobue
«Oprannyeckast
BBCJICHHC B [oaroroska K xumusy. U.1.
OPraHUuYECKYyIO KOHTPOJIbHOM paboTe 1o Vermoe
3 Teme «HomeHKaTypa 2 COBeCeIOBAHIE
xuMut0. CTPOEHUE  |opranuuecinx .
OpPraHMYeCKUX COSMUHEHHH
COCMHECHMIA.
3 TGOPCTI/ILIGCKOC YuebHoe nocobue
ToAroTOBKA K «Opranuueckast
BBCJACHHC B KOHTPONBHO paboTe Mo xumus». U.1.
OPraHu4eCKyro teme «Homenknarypa 6
OpraHnYecKux Tpoepka
xumuio. KoBanenrnas COEHERHID KOHTPOTBHOT
CBsI3b. paboThL.
3 |Teoperuueckoe TpaiTikywm no
OpraHuYecKoii
BBCIACHHC B IToaroroBka oT4era mo XAMHUHN
JIP «Texnuxa
TaHU4YECK 1-6 nenens
op CCKyto 7a6OpaTOPHBIX PAGOT» 6
XHMUIO. (TIepexpucTaIN3aIms,
DJIeKTPOHHBIE BOSTOHKa)
IIpakTuyeckue
3(1)(1)6KTH- 3a/1aHusI 110 TeMe
3 TeOpeTI/I‘ICCKOC IIpoBepka otyera |IIpakTHKy™M nvo
o JIP. OpraHHYecKoM
BBCACHUC B KosokBrym XUMUH
IToaroToBka oTyeTa Mo
OPraHn4eCKyro JIP «TexHuka 6
XUMMIO 11abopaToOpHEIX paboT» (
: SKCTPAKIHSA)
Knaccudukanus
pEareHTOB M peaKIuil
3 I T ——— IIpoBepka otyera |IIpakTHKy™m Hf)
Crouprtel M mpocThie|/IP «Texnuxa noJiP o, Yaoboc
1a60paTOPHBIX PaboT» 10 0coBie
B(I)I/Ipbl. deHonsl (mpocTast ¥ BaKyyMHast " "
HeperomKa) «Opranunueckas
xumusi». Y. 1.
3 IIpoBepka otyera |IIpakTHky™m Ho
Kap60H1/[ JILHBIE IMoaroroBka oTyera 1o o pabore. OpraHUYecKOi
JIP «TexHuka KomnoxkBuym XUMUH. Y4eOHoe
COCAMHEHHUS. 11ab0paTOpHBIX PabOT» 1 -6 nenenx 10 nocobue
AJBIETUIBI Y KETOHEI |(neperotka ¢ napom) «Oprannyeckas
xumusi». U.1.




CamocTosiTelibHasi paboTa 00yJaroIMXCs VYuebHo-
METONYECKOE
ICemectp Haspanue pasnena, TeMbl Bun camocTosTensHoM Cpoxkn 3atparsl Ouenormoe obecnieueHue
BpeMeHH CpeICTBO .
paboThI BBIIIOJTHEHUS (uac.) CaMOCTOSTEIbHOU
) paboTh
3 IoaroToBKka oT4eTa 110 IIposepka otuera |[IpakTHKym no
FI/II[pOKCI/I- u JIP «Texmika o JIP OpraHu4ecKon
UKapOOHUJIbHBIC J1a00paTOPHBIX padOT» 1 -6 nenenst 7 xunin. VieGroe
A 1Y mocobue
(BBLIENIEHHE 0
COCIMHCHNA OpraHHYeCcKHX BEIIECTB) Zmi);ilinée?aﬂ
3 ToaroToBKa oTHeTa 110 IIposepka otuera |[IpakTHKym no
JIP «Texmika o JIP. OpPraHN4ecKOi
v Komnoxksuym XUMHH. Y4eOHoe
TJIEBOJIbI J1a00paTOPHBIX padoT» 1 -6 Henenst 6 HocoBHe
S)Bbrl:}eliz:lcdrfnx BEII[ECTB) «Opranuicckas
P " xumusi». Y. 1.

3 _ IoaroroBka oryera 1o IIpakTukym o
Momo Hlp «Cunre3 OpraHn4ecKoit
I[I/IKap6OHOBBIe OpraHUYeCcKHX 1 -6uenens 6 ITpoBepka oT4eTa |XUMHUH.
KHCIIOTEL COeIMHEHHI» (IIPOCThIe no JIP «Cunre3

2¢upsI) IPOCTHIX QHPOBY»
3 IoaroroBka oryera o IIpakTukym o
HpOH?;BO TTHBIE JIP «Cunte3 IIpoBepka oTueTa |OpraHUYecKoOn
OpraHUYEeCKHUX 1 -6Henens 6 o JIP «Cunre3 XUMHH.
Kap6OHOBBIX KHCJIOT |coenunennii» (cmoxHbIe CITOXKBIX YQUPOBY.
2¢upEI) KoiutokBuym
3 IToxroroBka oTyera o IpaxTuxym 1o
JIP «Cuntes OpraHU4ecKoit
AMUHBL OpraHUYEeCKHUX 7 -16 Henens 10 IIpoBepka oTyera |XUMHUH.
COCTUHEHUID o JIP «Cunre3
(HUTPOAPEHBI) HUTPOAPEHOBY
3 IToxroroBka oTyera o IpaxTuxym 1o
A30- U JIP «Cuntes OpraHU4ecKoit
OPraHUYECKHX 7 -16 nenens 10 IpoBepKa OTYETA |XMMHH.
ANa30COCANHCHUA COCTMHEHHID o JIP «CuHTe3
(cynbhoapeHnr) cyJib(hoapeHoB»
3 IToxroroBka oTyera o IpaxTuxym 1o
FCTepOHI/IK TIHYECKHUE JIP «CunTe3 OpraHn4ecKoit
OpPraHUYeCcKHX 7 -18 Henens 10 ITpoBepka oT4eTa |XUMHUH.
COCAUHCHUA COCTHEHHID o JIP «CuHTe3
(apriIraJIor eHU/IBI) APUITAJIOTSHIJIOBY
3 IToaroroBka otyera 1o 10 IIpaxTuxym no
JIP «CunTe3 OpraHHYecKoM
Mertajutopranu4eckue
D OpraHMHEcKNX 7 -18 Henens XHUMHN.
COEIMHEHUS COCeMHEHHID IpoBepka oTuera
(anKuI3aMeIeHHbIC 1o JIP «Cunres
apeHsl) ATKHIIAPEHOBY»
OO6miast TPyAOEMKOCTh CaMOCTOSITEIbHON palboThl 0
105
JUCITUILIMHE (Yac)
BIOJI)KeT BpEMEHU CaMOCTOSITEILHOM paﬁoTI)I,
NpexyCMOTPEHHBbIN Y4eOHbIM IJIAHOM ISl IAaHHOMU 105
JAMCIMILIMHBI (Yac)

4.3. ConepxaHue pa3iejioB U TeM TUCHHUILINHBI

TpynoemkocTb

9
JIMCITUTLINHEI (3.€.)
HaunmenoBanue Pa3nen 1. OcHOBHbIE OHATHSA B OPraHUYecKoi XuMuM. TUNIBI XMMUYeCKOii CBSI3H
OCHOBHBIX Bgenenne. Kimaccudukams 1 HOMEHKIIATypa OPraHUIeCKUX COCTUHEHUI
pas3nenos Tunel xumuueckoit csi3u. KoBajgeHTHas CBsI3b
(Momyneit) OnekTpoHHbIE 3P PEKTHI: MHIYKTUBHBIH 1 ME30MEPHBIH (CONpsiKeHNnE)

Pasnea 2. Kucsiopoa u a3orcoaep:kamue Npou3BoiHbIE YIJ1€BOJI0PO10B

CIHIMPTBI U ITPOCTBIE D®UPBI

Homenknarypa u wn3zomepus. MeToabl MOMy4YeHHMs CHUPTOB U riukosed.dusndeckue
cBoiictBa.  CrekrpainbpHble  XapakTepucTUku. CTpyKTypa TpaHHYHBIX  OpOUTAJCH.
Pacnpenenenue 371eKTpOHHON MJIOTHOCTH. XHUMHUYECKHE CBOMCTBA.

—  O-H-xucioTHOCTH CIUPTOB.

—  HOII (O-)-0cHOBHOCTH CITUPTOB (OKCOHHEBBIE HOHBI).




— HykneodunpHoe 3aMellieHHE TUAPOKCHIBHONH W aJKOKCHJIBHOH TPYNI B CHOUPTaX H
MPOCTHIX 3upax. ATKWINPOBAHHE APCHOB CITUPTAMH.

—  Peaxmus neruapaTtanuu CiupToB.

—  O-HyKJICOQWIHLHOCTh CIUPTOB (B pEaKIMIX TMPUCOCAMHCHHS IO KPATHBIM CBSI3IM
YIIEepoJ — YIJIEPOA U YIIIEPOJ — FETepoaToM).

—  Peaxiuu oKUCIICHHS CIIMPTOB U MPOCTHIX H(PUPOB.

— OcoOcHHOCTH  peakIUil IONydeHWss W  XHUMHYECKHX  CBOHCTB  aJUIMIIOBOTO,
MIPOTIAPTUIIOBOTO U OEH3UIOBOTO CIIHPTOB.

—  OcobeHHOCTH peaKIuii TIUKOJIeH (OKHCIUTENEHOE PACIICTIIICHAE W ITUKITA3AIIN).

—  I'muuepun. ITomyuenne. Peakimn oKuCICHNS 1 KOMIUIEKCOOOPA30BaHUS C METAJUIaMU.

— IloHsATHE O CTPOCHUY H CBOMCTBAX KpayH-3(hHpPOB.

®EHOJIbI

Mertomp! montyueHust heHomna, f-HadTosa, pe3opIHHA, MUPOKATCXUHA U THIPOXUHOHA.
O-H-xucnotHocts (eHONOB (CpaBHEHHE C KHUCJIOTHOCTBIO HACBIIIEHHBIX CIUPTOB).
3aBUCUMOCTb OT 3aMECTHUTENS.

O-HyKI1e0pUITLHOCTh (peHOoNa U (EHOMSIT- HOHA B PEAKIIHUAX 3aMEIICHUS U MIPUCOCTUHCHUS.
Peakniuu oxuciieHust GEHOIOB.

DnekTpoduIbHOE 3aMEIIICHHE B ApOMAaTHUECKOM spe (PEHOIIOB.

®denonopManbIeTHIHBIE CMOJEL.

KAPBOHUWJIBHBIE COEJUHEHMUSA. AJIBJAEI'N/bI U KETOHBI.

Howmenknarypa, nzomepus.

MeTonpl TONXyYeHHS HACHIIICHHBIX, HEHACHINICHHBIX M apOMAaTHYECKHX aJbICTHIOB H
KeToHOB. Dm3nueckue cBoiicTBa. CeKTparbHBIC XapaKTePHUCTHKH.

Crpoenne kapOoHWIbHOW Tpymnbl. CTpykTypa TpaHHYHBIX opOwuraneil. PacmpenencHune
3JEKTPOHHOMU MJIOTHOCTU. XHUMHUYECKHE CBOMCTBA.

—  Mexauusm HyKJI€O(UIBHOTO MPUCOSTNHEHHsI IO KapOoHMIbHOH rpymme (An). Kuciblii u
ocHOBHOH katanu3. Konkpernsie peakuuu ¢ X-, O-, S-, N- u C- Hykineodunamu (oreHka
BO3MOKHOCTH JAETHAPATAINH IPOAYKTA IPUCOCTUHEHNUS).

—  C-H-KHCIOTHOCTB B O-IIOJIOKEHUH K KapOOHHMIIbHOM rpynme. Keto — eHonbHas
TayToMepHs. Peakiun konaeHcayu (BbIOOp KapOOHMIBHOM U METHIIEHOBOH KOMIIOHEHT).
anodopmuas peaxuusi.

—  Peaxnum nonmMepu3anuy u TUKIH3ANNAN C YIACTHEM KapOOHMWIEHOW TPYIIIIHL.
Oco0eHHOCTH peakiun (GopMaNbIeruia ¢ aMMHAKOM.

—  Peaxmum oxucnenus (cpaBHEHHE albICTHIIOB U KETOHOB).

— BoccraHoBieHHe anpAeTHI0B U KETOHOB (KaTaTUTHIECKOE THAPHUPOBAHUE, PEAKIINS C
LiAlH4, BoccTaHOBIIEHHE B IPUCYTCTBUM U30MPOIKIIATA ATFOMUHHUS, BOCCTAHOBIICHHUE 110
Knemency).

—  JlucnponopiimoHupoBaHKe B MIENOUHOM cpeae (peakius Kanuiapo).

—  Oco0eHHOCTH peaKIii NOTyYeHNs M XUMUYIECKHE CBOMCTBA IMKIIMYECKUX KETOHOB.

—  XUWHOHBI. 0- ¥ N-0EH30XMHOHBI, HA)TOXUHOHBI, aHTPaXxWHOH. [TonyueHne 1 0cCoOeHHOCTH
XMMHYECKUX CBOMCTB.

I'MAPOKCHU- U JUKAPBOHUJIBHBIE COEAUHEHUSA

Metons! momryuenus 1,2-, 1,3- u 1,4- runpokcu- 1 AUKapOOHWIBHBIX COCAMHEHHIH.
OCOOCHHOCTH peaknuii THIPOKCHKApOOHWIBHBIX COCOUHEHWH. EHOWonmbel m mx comm —
pexykToHaTEl. O3a30HEI. JIaKTONBI — MUKITUYECKUE BHYTPUMOJICKYIISIPHBIE ITOTyaIieTallu.
OcoOeHHOCTH peaknuii AUKapOOHIIBHBIX coenuHeHnd. KommmiekcoobOpasoBanme. Kero —
eHoibpHass TayToMepmsa. O- u C-anKwIMpoBaHHE AaleTHIAETOHA AalKWITaJIOTCHUIAMH.
Tunpommtiueckoe pacmerienne csi3u C — C B 1,3 1ukapOOHIWIBHBIX COSTUHEHUSIX (KUCITBINA
u menoyHoi runponus). uknuzanus 1,4-1ukapOOHUIBLHBIX COCTUHEHHWH B MATHYICHHBIC
TeTepoapoOMaTHIECKHE COSNHEHHS.

YTJEBO/bI

Krnaccudukarms 1 HOMEHKIaTypa yriieBOIOB. AJBI03BI U KeTO3bl. CTEpPeOXUMHUS YIIIEBOIOB.
IIpoexiun @umepa. I'enernueckuit psag D-ampmo3 (Tprosa, TETPO3bI, MEHTO3Bl U TEKCO3HI).
Konpuaro-nemHas tayromepust (TUpaHO3bl U PypaHo3bl). AHOMepHs. XUMUYECKHAE CBONUCTBA.
—  DnuMepusanus B MIEIOYHOH cpene (SHAUOM).

—  Peaxkmum okucneHus (CpaBHEHHUE alibI03 M KET03). AJIbIOHOBEIC, AJIbIYPOHOBEIC U
aJbJIapOBbIE KUCIIOTHI.

—  Peaxmuu BoccTaHOBJICHHUS KCUIIO3BI, TITFOKO36I, PPYKTO3BI U MAHHO3HI (KCHJIHT, COPOUT U
MaHHHT).

—  OcobeHHOCTH HYKICO(QIIBHBIX PEaKINii T0 KapOOHMIEHOU Tpymine. O3a30HEI.

—  Peaknuu ruapokcuiibHOM rpynimbl. ['nuko3uipl. VcuepripiBaroniee METUIMPOBAHHUE U




anuiMpoBanue. Jlernaparanus B KUCJION cpelie IEHT03 U rekcos. (hypdypais).

—  Jlucaxapuabl (BOCCTaHABIMBAIOIIME U HEBOCCTAHABIMBAIOIINE). MalibTo3a, 11e/u100103a
U caxapo3sa.

—  Tlomucaxapuabl. AMuo3a, aMwionekTHH (ruapoius). Lemronosa (ruaponus,
HUTPOBaHUWE, aIJINPOBaHKE). AlleTaTHOE BOJIOKHO. Buckosa.

MOHOKAPBOHOBBIE KHCJIOTBI.

Howmenknatypa u u3oMepust KapOOHOBBIX KHCIOT.METOABI MOMydEHHUs annpaTHdecKuX H
apoMaTHYeCKUX  KapOOHOBBIX  KHCHOT.  ®usmueckme  cBoiictBa  CHeKTpaibHBIE
xapakrepucTuku. CTpoeHHe KapOOKCHIBHOW TpyHmbl M KapOOKCHIIAT-HOHA. XUMHUYECKHUE
CBOHCTBa MOHOKapOOHOBBIX KHCIOT

—  O-H — KucnoTHOCTh — KUCIOTHOCTh. BinsiHIE 3aMeCTHTEN Ha KHCIOTHOCTh. Peaknnu
coeil kKapOOHOBBIX KHCIOT (AnekTponns mo Komsbe, crimaBineHue co menodamu,
raJIoTeHUPOBAHUE).

—  Peaxnuu 3amerieHus THAPOKCUIBHOM Ipynnel. MexaHu3M (cpaBHEHUE ¢ AN B
KapOOHMJIBHBIX coeanHeHusx ). Konkpernsie peakiuu ¢ X-, O- u N- Hykieoduiamu.

— BoccranoBienne u okncieHne KapOOHOBBIX KHCIIOT.

— IIuponutudeckas geruaparanus. KeteHst.

—  Oco0eHHOCTH XUMHYIECKUX CBOIMCTB HEHACHIIICHHBIX U apOMAaTHUECKUX KapOOHOBBIX
KUCIIOT (AaKpUIIOBast, METaKpIIIOBasi, (DEHMITyKCYCHas, KOpUYHast, OCH30HHas).

—  Oxkcu- 1 aMHHOKHCIIOTEL. CrIOCOOBI MOTyYeHHs U CIIeU(UIECKHue CBOWCTBA, KaK
O6M(YHKIIMOHATBHBIX COeANHEHNH. JIaKTH B!, TaKTOHBI, TUKETOMUIIEPA3UHBI U JTAKTAMBI.
IIpuponusie okcn- 1 aMuHOKUCIOTHI. [lentuner. [TorsTHE O CTpOeHNH (MEepapXus
HaJIMOJICKYJISIPHOI OpraHu3alum) U ONOJIOTHYECKUX (PYHKIUSIX OCNIKOB.

—  ITIpousBozaHbIe yroibHOM KUCIOTHI: OCTEH, MOUEBHHA U €€ TIPOU3BOIHBIE, (UPHI
YTOJIbHOW KUCJIOTHI, U30LIMaHAThI, ypEeTaHbl, CeMUKapOa3u, kcantoreHatsl. [loayueHue u
OCHOBHBIE CBOMCTBA.

IMPOU3BO/JHBIE KAPBOHOBBIX KUCJIOT

BzaumonpeBpamienuss KapOOHOBBIX KHCJIOT W HMX TPOU3BOAHBIX: T'aJIOT€HAHTHIPHUJIOB,
AHTHJIPU/IOB, KETEHOB, CIOXHBIX 3(HUPOB, aMUAOB, HUTPHIOB. [ MApHIHOE BOCCTAaHOBIICHHE
anuragoreHuoB. Peakuns ¢ nuazomeranoM. KoHaeHcanuss aHTHAPHUIOB ¢ apOMaTHIECKUMHU
anpperunamu.(Peaknust [lepknna). Cnoxnos¢dupHas koHAeHcauus. CHHTE3bl Ha OCHOBE
aleTOyKCycHOro 3¢upa. AnuiIonHOBas KOHAEHcauus. Peakmum CIOXHBIX 3(UPOB ¢
peaktuBoM ['punbspa. B3aumozneiictBiue aMuI0B ¢ a30TUCTOM KuciIoTOU. IleperpynnupoBku
amuzoB (1o ['opmMaHy ¥ B IPUCYTCTBUU TeTpaaleTaTa CBHHNA). Peakuny nmprucoeanHeHus K
HUTpUiIaM. UMHUHOTraI0reHu b, UMHUHOI(HUPBI, AMHU/IMHBI, aMUJIPA30HBI, aMUIOKCHMBI.
I'mapasuas! ¥ THAPOKCAMOBBIE KUCIIOTHI.

JUKAPBOHOBBIE KUCJIOTbI

O6mue crocoObl monydeHne AuKapOOHOBBIX KHCIOT. ll]aBeneBasi, mMaloHOBas, SHTapHas,
IIyTapoBass M aJUNHHOBass KUCIOTHL JIBe crymeHm wuoHu3amuu. CrocoObl MOmydeHus u
0COOEHHOCTH XHUMHYECKHX CBOMCTB. OTHOIIEHME K HarpeBaHHIO (IeKapOOKCHINpPOBAHHE,
JeTHIpaTalysl, TUKIN3ays B aHTHAPHUIBI U MUKJIOATKAHOHBI). JTHICHOKCAJIAT M JUIMAH.
CuHTeH3bl Ha OCHOBE MaJIOHOBOTO 3¢dupa. bapourypoBast kucnora. SIHTapHbBIN aHrHIpUA
(koHzmeHcanMss C QIbAETHAAMH W KETOHaMM), MMuA W N - OpoMmMcykuuHUMHZA (B
3MeKTPO(UITEHBIX n CBOOOTHOPAMKAIBHBIX PEAKIHSIX). Konnencanus
Jukmana.CononumMepu3anyst aAMIIMHOBOW KHUCJIOTHI ¢ AMAMUHAMK U TIHKoJsiMH. DymapoBast
u ManenHoBas KucIOTH. CpaBHEHHE KHCIOTHBIX CcBOMcTB. [lomyuenwe, peakuuu
npucoenuHeHus. [lonuMepsl Ha OCHOBE MalEeMHOBOTO aHTHAPHIA (HOHOOOMEHHBIE CMOJIBI).
ManenHoBbIl aHruapua B peakuuu unbca-Anbaepa. dranesas u tepedTaneBas KUCIOTHI.
Mertonbl IofTydeHus: 1 0COOEHHOCTH XUMHUYECKHX CBOUCTB. DTanumuy B peakuuu [30puens.
[ommaTnnenTepedTanaTel. ANETHICHINKapOOHOBAs KUCIIOTA.

AMMHBI

W3omepust 1 HOMEHKIIaTypa aMHHOB. MeToIbI TToJTydeHns anindaTHIeckKuX U apoMaTHYECKHX
amuHOB. @wusuyeckue cBoictBa. CHekTpaJbHbIE XapakTepHCTHKH. Pacrpenenenue
JJIEKTPOHHOM IUIOTHOCTH M CTPYKTypa TpaHUYHBIX opOWTaneil. XMMHUYECKHe CBOMCTBa
aAMHHOB.

—  N-H — kucnornocts u HOI1 — ocHOBHOCTB (CpaBHEHHE CO CHMPTAaMH) IIEPBUYHBIX,
BTOPUYHBIX U TPETHYHBIX HACBIIIEHHBIX AMUHOB U apUIJIAMHUHOB.

—  Peaxmum oKkuCIeHHS U TAJIOTEHUPOBAHNUS IEPBUYHBIX, BTOPHYHBIX U TPETHYHBIX AMHHOB.
— N — HykI€0hMIFPHOCTS AMUHOB B PEAKINAX ANKIJINPOBAHNS, AlIMIINPOBAHUS U
BUHIJINPOBAHHS.

—  HykneoduipHbIe peakIMi aMUHOB IO KPAaTHBIM CBSI3SM YTIIEPOJ — T€TePOaTOM (peakItiu




C aJbJETHIaMU ¥ KETOHAMH, HUTPUJIAMH, HUTPO30COEIMHEHUSIMH U a30THCTON KHCIIOTOMH).

—  Peaxnuu yeTBepTHYHBIX AMMOHMEBBIX COJel 1 OCHOBaHMHU. Pacmiennenue u
3IMMUHHUPOBAHUE.

—  DnexkTpouIbHOE 3aMELICHUE B apOMATHYECKOM sIJIpe apHIaMUHOB, 3aIIUTa
aAMHUHOTPYIIIHL.

—  AmuHOMeTuIHpOBaHue apeHoB u ketoHoB. (OK-6,I1K-2,ITK-6).

A30- 1 JMA30COEIVNHEHMS

Amadatugeckne TUa30COCTUHEHUS (IMa30MEeTaH, MUA30KETOHBI W IHA30YKCYCHBIH 3QHp).
Meronpl nonyueHus. Pacnpenenenue 3J€KTpOHHONM TUNIOTHOCTH B IMa30MeTaHe. XUMHUUECKUE
cBoiictBa. Peakmmm ¢ kucnoramu bBpeHcrema, KapOOHWIBHBIMH —COCIUHEHUSMH U
anuragoreHunaMu. PoToNMM3 M TEPMHUIECKOE pA3IOKCHHE OHA30aJIKAaHOB, OOpa30BaHHE
KapOEHOB M peakIiy pamrpeHns UKIoB. [lorydeHre conei apmiIna3oHns 1 UX CBOMCTBA.
Peaknmu c BblIeNEHHEM a30Ta — 3aMElIeHHE IHa3orpymIsl (reTepo- W TOMOJUTHYECKHUE).
Peaknust azocoderaHusi apwiiMa30HUEBBIX COJieH ¢ aMHHaMHM W QeHonamu (BiausHHE pH).
Azoxpacuten. BoccraHoBieHue azo- u amasocoeanHeHuil. ['mapasoben3on (monydeHwe,
neperpynnupoBka bekmana).

HUTPO30- U HUTPOCOEJMHEHUSA

Metonsl TONydYeHHs HACBIIIEHHBIX W apOMaTHYecKHX HHUTpo3ocoeanHeHuil. CrpoeHue
HHUTPO30TPYIHI. XHMMHUYECKHE CBOMCTBA HUTPO30COECIMHEHHH (CpaBHEHUE C KapOOHMIIBHBIMU
coenuHeHusiMK). OKHCIICHWE W BOCCTaHOBIEHHE. [leperpynmupoBka HHTPO30AIKaHOB B
okcuMbl. Peaknum ¢ amMuHaM H THApOKCHIaMuHaMu. KoHneHcammsi ¢ KapOOHMIBHBIMH
COEMHEHUSIMU. MeTO/Bl MOMy4YeHH annpaTHdecKuX ¥ apoOMaTHYECKUX HUTPOCOCIMHEHUI.
CrpoeHne HUTPOTPYHIBL. AL — HUTPO — TayToMepus. [ Mapoiau3 HUTPOANKaHOB B KHCIIOH
cperne. BoccraHoBNIeHNE HUTPOATIKAHOB 0 aMHHOB. BoccTaHOBIEHNE HUTPOAPEHOB B KUCION
Y IeT0YHOU cpene (KOHACHCAlUs MPOMEXYTOUHBIX MPOIYKTOB BOCCTAHOBIEHUS). A30KCH-,
a3o- W ruapaszoben3on. bensuauHoBas neperpymnmnupoBka. KoHIeHcalust HHUTPOANKaHOB
(MeTHICeHOBasE KOMIOHEHTa) C KapOOHWJIbHBIMU COEIUHEHHSIMH. Peakuusi HUTPOAJIKaHOB C
A30TUCTON KUCJIOTOM (HUTPOJIOBBIE U TICEBAOHUTPOIOBLIE KUCIOTHI.
I'ETEPOIUK/IMYECKHUE COEIVUNHEHUSA

Knaccudukanus u HOMEHKIATYpa TETEPOLMKIOB. METOIbl CHHTE3a TeTEPOLMKIMYECKHX
coennHeHn. CHHTOHHBIHN moaxon. CHHTE3 MATHWICHHBIX (QypaH, THOQEH, MUPPOII, OKCa30,
THA30JI, WMHA30J, NUPA30J, TPHA30JBl M TETPa30ibl) W LIECTHWICHHBIX (MUPUANH,
MUPUMHUINH, TUpasuH, 1,3,5-TpmasuH) rerepoumkioB. CuHTe3 wHAonma mo Dumepy u
xuHoimMHOB To Ckpaynmy u JleOnepy — Mmuiepy. Peakimonnas cnocobHocTh (ypana,
nuppoia u THodeHa B 2eKTpOoWIBHBIX peakuusx. OpueHTauus 3amenieHus. Peakiun
HUTPOBAHUS, CyJIb(OUPOBAHUS, TAJIOTEHUPOBAHUS M AlWIMPOBAHUA. DIEKTPOPHIbLHOE
3aMeIIeHne B MUPPOJIBHOE KOJBIO MHA0MA. OCHOBHOCTh M KHUCIOTHOCTH muppoia. Oypan B
peakmuu Jlunbca - Anpaepa. B3ammonpespaieHne MSTHWICHHBIX T'€TEPOLMKIIOB. Peakiym
EKTPOGIIBHOTO 3aMEIlEeHUs] B TNHMPUAMHE M XuHONMHEe. OCHOBHOCTh NHPHAMHA
AnkunupoBanue 1o atomy azora. OKHcCIIeHHe MUPUANHA U 3J1eTpoduiibHOe 3amenienne B N-
oxucu. HykneoduiapHoe 3aMenienne rupui-MoHa B XHHOJIKMHE (Peakuy ¢ aMHI0M HaTpus U
METAUIOPraHNYECKUMH  COEIMHEHHAMH). BocCTaHOBIGHHWE MNUPUAMHA W XHMHOJMHA.
3aMmenieHHble MTHPUMUANHOBBIE (aJICHUH, TyaHWH) ¥ IyPUHOBBIC (THMHH, YPalWi, INTO3WH)
ocHOBaHUS. X N-TmuKko3uns! (HyKICO3UAbI) U TIIHKO3WI-(QocdaThl (HyKICOTHIIBI), BXO SIS
B COCTaB HYKJIEHMHOBBIX KHCIOT. IlepBHuHass ¥  HaJAMOJEKYJSIDHBIE CTPYKTYpHI
nonuHyKIeoTH0B. KomrmementapHocTs A-T, I'-11. buomorndeckne ¢pynknnn JHK u PHK.
METAJUVIOPTAHUYECKHUE COE/IMUHEHUSA

CoenuHeHHs C HWOHHOW CBs3pl0 MeTayl — yraepod. Hatpuessie comu C-H-kucnort.
AJKWITHATPUM — WHTEPMEONAaT B peaknuu BioprTma. AIETHICHHAB HATPUS B PEaKIUsIX
3aMemieHus u nprucoequHeHns. CoenHEHNs ¢ KOBAJICHTHOW CBS3BI0 METAJUI — YTIIEPO/I.

—  AnxwuntueBble coenHeHus. [lonyuenne u xumudeckne cBoicTBa: [ uaponus. Peakiyu
¢ CO», xapOOHOBBIMH KHCJIOTaMH, IPUCOEANHEHNE K AU(DEHWIITHIICHY U AU(EHUITANICTHIICHY
(mocnenyromuii ruApOIU3 NPOITYKTOB MPUCOSANHEHNsT). Peakiys ¢ MUpHITHOM.

CoenuHeHHUs C JBYXBaJICHTHBIM METAILIOM.

—  Marnuiiopranndeckue coenuHenus. [lonydenue peaktuBos I'punbspa.

—  CrpoeHne KOMIUIEKCHOTO JIMMEpa B pacTBOPE (JIEKTPOIPOBOAHOCTh PACTBOPA).
T'unponms. Bzaumopeiicteue ¢ N-H-kucnotamu.

— IlpucoenuHeHue K MOJSAPHBIM KPATHBIM CBSI35M (PEaKkInuy ¢ KapOOHMIEHBIMHU
COEIMHEHUSAMH, CIIOKHBIMU 3upamu, CO». IllecTHIIEHTPOBOM CHHXPOHHBIH MEXaHU3M).
ITocnemyromuii ruApPOIN3 MPOAYKTOB MpUCOEANHEHNUS. [[MHKOpraHNYecKne CoeTNHEHHUS.
Peaknus Pedopmarckoro. IlonsTre o MeTayutokomieKCHOM Katanuie. KapOoHunupoBaHue
ankuHOB. CuHTe3 Peme.
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DOopMBI TEKYILEro .
YCTHBIH 01POC, KOJJIOKBUYMBI, OTYETHI
KOHTPOJISt
®dopma
MIPOMEXKYTOUHOM DK3aMeH, 3a4€T
aTTecTalMu

4.3.1 IlepeyeHb MPAKTHYECKHUX 3aHITHI U JIAOOPATOPHBIX PadoT

Ne paszaeiia 1 TEMbI

Ne /i
JIUCLUIIMHBI (MOLYJIs)

TpyloeMKoCTh
(qac.)

HaumenoBanue 1ab0paTopHbIX paboT
patop P W3 Hux

NpaKTH4YEeCKas
IoArOTOBKa

Bcero
4acoB

OrieHOYHbBIE

cpencrTaa
dopmupyembie
KOMITETCHIIUH

1 Konnencamus 1. Kopuunas kuciora 18
KapOOHUIIbHBIX 2.AUeTOyKCYCHBIN 2pup
COETUHEHUN 3.ben3anpalieTox

4. JInOGeH3anpaIeToH
2 Marnwuiioprannuec | 1.JAuOytunkapounosn 18

KWW CUHTE3

2. OeHmndeH3mIKapOuHOI

3. AnGen3unkapOouHoI

4. TpudenmnkapOUHOT
5.MetunaudeHmTkapOuHOI

3 Peaxuuu 1.denon 18
muasocoenudeHnii | 2.Mox0Oensoin
C BBIJICJIICHUEM 3.Xnopb6enson
azoTa 4.n-Moxromyon
5.m-JlunutpobeH3on
6.m-Hurtpoitonden3on
4 Peaknun 1.m-AMuHOOEH30 18
nua3zocoeMHeHu | 2.Metunopanx
0e3 BbLIETIEHNS 3.B-Hadronopamx
azoTa 4.JlnazoaMuHOOEH301
(a3ocoueranue) 5.4-Oxkcu-3-
KapOokcra3zo0eH301
6.MeTuoBBIi KpPacHBIH
4 KonTtponbHbIit KoHTpomnbHbIi cuHTE3 110 36
CUHTE3 Temam 6-15

Y CTHBIN 0ONPOC, KOJTIOKBUYMBI, OTYETHI

OIIK-1
OIIK-2
OIIK-6

4.3.2. Ilepeyenb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeJIbHOE H3y4eHHe
CaMOCTOSITe/IbHOI padoThI CTYIEHTOB

dopmupyemas
Ne Tema 3ananue OpmHpye HNAK
KOMIIETCHIUA
1 | OcHoBHEBIE IOHATHS B CaMocTosTenbHOE OIIK-1 OIIK-1.2;
OPraHu4eCKOr XUMHUHU M3y4YECHUE

2 | Knaccudukanys 1 HOMEHK/IaTypa | TEOPETHYECKOTO
OpPraHUYECKHUX COCIUHEHHUN Marepuaa,

3 | TUbl XUMHUUYECKOU CBSI3H. MOATOTOBKA K

KoBanenTHas cBsI3b

orpocam

4 | DnexkTpoHHbIE 3PPEKTHI:
WHYKTUBHBINA U ME30MEPHBII
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(compsixeHue)
5 | CriupThl ¥ IPOCTHIE APUPHI. CamocrosiTeTbHOE OIIK-2 OIIK-2.1;
Denonbl U3yuyeHue OIIK-6 OIIK-2.3;
6 | KapOoHumbHBIC COSTUHEHUS. TEOPETUYECKOTO OIIK-6.1
AJpaeruapl 1 KETOHEI Marepuaia, OIIK-6.4
7 | 'mapokcu- u TuKapOOHWIbHBIC MMOATOTOBKA K
COCAUHEHMS orpocam,
8 | YrueBognl MMOATOTOBKA
9 | MoHo- 1 AuKapOOHOBBIE KHCIOTHl | OTYETOB IO
10 | ITpou3BoaHbIe KAPOOHOBEIX KHCIOT | 1A00PaTOPHBIM
11 | AMuHBI paboram
12 | A30- 1 qUa30CcoOeINMHEHNS
13 | I'ereponuKINYECKUE COSTMHEHUS
14 | MeTajuiopraHu4ecKie COeIMHEHHUS

4.4. MerToauyeckue YKa3aHWsl 10 OPraHU3alUM CAMOCTOSITEJbHON PadoThl
CTY/IEHTOB

CamocrosrenbHas paboTa CTyIeHTOB BceX (pOpM M BUIAOB 0OyUEHUS SBISETCS OAHUM U3
00s3aTeNbHBIX BHJIOB 00pa30BaTEIbHOM JEATEIBHOCTH, OOECHEUMBAOIIECH pealn3aluio
TpeboBanuii denepalbHBIX TOCYAAPCTBEHHBIX CTAHAAPTOB BBICHIETO IMPO(HECCHOHAIBHOTO
oOpazoBanus. CorjzacHo TpeOOBaHMSIM HOPMAaTHBHBIX JIOKYMEHTOB CaMOCTOSITENbHAs padboTa
CTYACHTOB sBJIsieTCS 0053aTeNIbHBIM KOMIIOHEHTOM OOpa30BaTEeNIbHOIO Hpollecca, Tak Kak OHa
oOecrieunBaeT 3aKpEIUICHHE II0JyYaeMbIX Ha JIEKIUOHHBIX 3aHATHSAX 3HAHUH IMyTeM
OpUOOPETEHUs] HABBIKOB OCMBICICHHMS M PACHIMPEHMST UX COJEp)KaHMs, HAaBBIKOB pEIICHUS
aKTyaJbHBIX MPOOJIeM (OPMHUPOBAHUS OOMIEKYIBTYPHBIX U MPO(PECCHOHATBHBIX KOMIETEHIIHH,
HAY4YHO-MCCIIEJOBATEIbCKON  JIeSITEbHOCTH, IOJrOTOBKM K CEMHUHapaM, J1abopaTOpHBIM
pabortam, caauye 3aueToB M 9K3aMeHOB. CamocTosiTenbHas paboTa CTYJEHTOB MPEICTABISET
cOo0OH COBOKYIMHOCTh AyJMTOPHBIX M BHEAYJUTOPHBIX 3aHATHH M paboT. CamocTosTelbHas
paboTa B paMKax 00pa30BaTEIbHOIO IIPOLIECCA B By3€ PEIIAET CIEYIOIUE 3a1a4u:

— 3aKpeIJICHUE U PACIIMPEHUE 3HAHUM, YMEHHM, NOJYYEHHBIX CTYIAEHTaMHU BO BpeMs
ayJIMTOPHBIX M BHEAYAUTOPHBIX 3aHATHM, MpEeBpallleHMEe HUX B CTEPEOTUIIBI YMCTBEHHOW U
bu3nUecKoil 1esTeIbHOCTH;

— MpUOOpETEeHNE AONOJHUTENbHBIX 3HAHUH U HaBBIKOB IO JUCLUUIUIMHAM Yy4eOHOIO
TUIaHa;

— (opmupoBaHMe U pa3BUTHE 3HAHUW U HABBIKOB,
MCCJIEIOBATEIBCKOM 1€ATEIBHOCTHIO;

— pa3BUTHE OpPUEHTAIMM U YCTAaHOBKM Ha KAUECTBEHHOE OCBOEHHME 00pa3zoBaTEIIbHOMN
IpOTpaMMBbl;

— pa3BUTHE HABBIKOB CAaMOOPTaHU3AlINH;

— (dopMHpOBaHUE CaMOCTOSITEILHOCTH MBILIUIEHHS, CIOCOOHOCTH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliy;

— BbIpa0OTKa HaBBIKOB A(PQPEKTUBHONH  CaMOCTOSTENBHOW IMpodeccCHOHaTbHON
TEOPETUYECKOH, TPAKTUUECKON U y4eOHO-UCCIIe10BATEIbCKON AEATEIBHOCTH.

B ®BIOY BO «UI'Y» opranuzamusi CcaMOCTOSTEIbHOH pPabOThl  CTYJSHTOB
pernamentupyercsa IlonoxkeHneM o camMOCTOSITENbHON paboTe CTYIEHTOB, MPHUHSITHIM YUYEHBIM
cosetoM HUI'Y 22 wmons 2012 r. CamocrosTenbHass paboTa CTYAEHTOB, CBSA3aHHAs C

CBA3aHHBIX C HAY4YHO-

MOJTOTOBKOM  OTYETOB MO  BBIINOJHEHHBIM J1a0OpaTOpHbIM  paboTaMm, 3aKperuieHueM
TEOPETUYECKOT0 MaTepualia B BHUIE KOHTPOJBHBIX pabOT  MPOBOJIUTCS BO BHEAYJTUTOPHOE
BpeEMS.

CrpykTypa oTueta 1o sadbopaTopHoii paboTe:

12



1. [ens paboTHI.

2. Teopernueckas 4acTb.

3. BhinosHeHe pacyeTHBIX, rpadUIeCKUX U KOHTPOJIBHBIX 33JJaHUH B COOTBETCTBHH C
METOAMYECKHUMH yKa3aHUSIMHU K Kax10i1 padore.

4. BpIBoj (Ha OCHOBE IMOJYYCHHBIX PE3YyJIbTAaTOB).

IIpumepHBbIii IepeyeHb TEMATHK /1JIs1 KOHTPOJIbHBIX CHHTE30B

. MeTo/p1 raioreHupoBaHus.

. Meronbl cuHTE3a MPOCTHIX APHUPOB.

. MeTop1 cuHTE3a CII0KHBIX 3(DUPOB.

. MeToasl cuHTE3a IPOU3BOIHBIX OEH30a.

. CuHre3bl Ha OCHOBe peakTuBa [ puHbspa.

. CuHTE3BI HE OCHOBE ALETOYKCYCHOTO Aupa.

. Peakuuu anb1016HO-KPOTOHOBOM U CII0KHO3(DUPHOM KOHICHCALIUU.
. [lomy4yenue u peakuuu cojaer qua3oHus.

. Peakuuu azocouetanusi c aMuHaMu U (PEHOTAMH.

O 01O\ OU1 A~ W=~

IIpumepHbIii NepeyeHb KOHTPOJIbHBIX CHHTE30B

1. Cunres OyTunanerara u3 0yruindpomua yepe3 OyTaHoI.

2. Cunres 3THiI0CH30aTa U3 TOIYO0JIa Yepe3 OCH30MOHYIO KUCIIOTY.

3. CunTte3 qudeHnIMeTHIKapOruHoIa u3 6eH30i1a yepe3 areToPpeHoH.

4. Cunre3 GeHmI0e30aTa U3 aHWINHA Yepe3 eHol.

5. Cunte3 auaTUI0BOro Adupa 6eH30CyIbPOKUCIOTH U3 OeH30Ma.

6. CuHTE3 aleToyKCyCcHOro 3(pupa U3 YKCyCHOM KHCIIOTHI Yepe3 ATUIIAIIeTaT.

7. Cuntes eHerosna u3 aHwIMHa yepe3 GeHOo.

8. CrHTEe3 MUKPUHOBOM KUCIIOTHI U3 aHWJIMHA Yepe3 (PeHol.

9. Cunte3 OeH301HOM KUCIOTHI U3 OeH3011a uepe3 OpoMOeH3011.

10. Cunre3 TpudennakapouHoia u3 0exnsona (uepe3 Opom OeHzon) u 6eHzodeHoHa

Meroandeckue pEeKOMEHJAlMU TI0 BBIMOJHEHUIO JA0OpaTOpHBIX PaboT u o0paboTke
MOJyYEHHBIX AKCIEPUMEHTANbHBIX JIaHHBIX MO KaXJoW JabopaTopHOil paboTe oOmHMcaHbI B
yyeOHOM mocoOuu - [IpakTukym mo oprannyeckoi xumuu: yued. mocobue / B. U. Tepenun [u
ap.] ; pea. H. C. 3edupos. - M. : bunom. JlaGopatopus 3nanuii, 2010. - 568 c.

4.5. I[lpumepHasi TeMaTHKAa KypCcOBbIX padoT (IpOeKTOB)

[lo naHHOW  MUCHMIIMHE  BBIMOJHEHHWE  KYPCOBBIX  MPOEKTOB  (paboT) He
MpeayCMaTPUBAETCA.

V. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHHUE
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHAasl JIUTEeparypa
1. KomaeBa, H. A. Opranuueckas Xumusi : Meroaudeckue pekomenpauuu / H. A.
Komaesa, I'. 1O. AngpeeBa. — Jlunmenk : Jlunmeuxwmii I'TIY, 2020. — 84 c.— Tekcr:
AIIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OUOINOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/156083 (mara obOpamenus: 12.04.2022). — Pexum goctyma: st
aBTOPU3. MI0JIb30BATENEH.
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2.TpaBenp @.B. Opranuueckas xumus : yueOHoe mocodue ais By3oB. T.1 - 3-e uzm.
(31.)- M.: U3a-Bo bunom. Jlaboparopus 3nanuit — 2013 (Pexxum nocryna 9bC «M3narenscTBo
«JIanpy)

3. Tpaennr @.B. Oprannueckas xumus : yueOHOe mocobue s By3oB. T.2 - 3-¢ u3m.
(31.)— M.: U3n-Bo bunom. Jlaboparopus 3nanuii — 2013 (Pexxum noctyma ObC «M3marenbcTBo
«Jlanby)

4. Tpaenr @.B. Opranudeckas xumus : yueOHoe mmocobue st By3oB. 1.3 - 3-e uzgm.
(1. M.: U3n-Bo bunom. Jlaboparopus 3nanuii — 2013 (Pexxum noctyna 3bC «M3naTenbcTBO
«JIanpy)

5. @unkensiureiiH b. JI., Onensireiin O. A., [IpoiinakoB A. I'.Opranudeckas Xumus: B
2 4. Y. 1 — Upkyrck: U3a-Bo UpkyT .roc. yn-ta — 2013 — 148 c.

6. Dnenpireitn O. A., @unkensireitn b. JI., [IpoitnakoB A. I'. u ap. Opranuueckas
xumus: B 2 4. Y. 2. HykneodunpHabie peakunn — UpkyTck: M31-Bo lm" 0

&

Crepe

0) 10MOJIHUTE/ILHAS JINTepaTypa ' - :

1. PeytoB O. A., Kypu AJL, bytun K.II. Oprannueckas xumus: 4. 1.- 4-e uzn. (9:1.)
(Knaccuueckuii yHUBEPCUTETCKUH yqe6HHK) Mocksa: BUHOM. JlaGopatopus 3aanuii — 2012
- Pexxum noctyna U3 «bubaunorex»

2. PeyroB O. A., Kypu A.JL, Byrun K.II. Opranuueckas xumwus: 4. 2.- 4-¢ u3g. (91.)
(Knmaccuueckuit yauBepcurerckuit yueOnuk) — Mocka: BUHOM. JlaGopaTtopus 3Hanuit — 2012
(- Pesxum nmocrymna DU3 «bubmanorex»

3. PeytoB O. A., Kypu AJL, bByrun K.II. Oprannueckas xumusi: 4. 3.- 4-¢ uza. (971.)
(Kimaccuueckuit yauBepeurerckuii yueouuk) — Mocksa: BMHOM. JlabopaTtopus 3Hanwit — 2012
- Pexxum noctyna U3 «bubaunorex»

4. PeytoB O. A., Kypu AJL, Byrun K.II. Opranuueckas xumus: 4. 4.- 4-e u3g. (311.)
(Knmaccuueckuit yauBepcurerckuil yueOnuk) — Mocka: BUHOM. JlaGopaTtopus 3Hanuit — 2012
- Pexxum noctyna 943 «bubaunorex»

5. bopoener W.B. Opranudeckas XUMHs: TEPMUHBI U OCHOBHBIE pEaKIUU 3HAHHM.
YuebHoe mocobue. — 2-e¢ usm. (31.) - MockBa: BUHOM. Jlaboparopus 3nanuii —2013 — 359 c.
(OBC «MznatenbeTBO «JlaHby)

6. JluBanmo M.B., 3aiieBa I'.C., JluBanmosa JI.W. Opranwdeckas xumus. 3aaadu
no obmemy kypey c pemeHusimu U.I - Y.II (1) - MockBa: BUHOM. JlaGopaTopusi 3HaHH —
2012 — 359 c. (OBC «M3patenbeTBO «JIaHb))

7. Kypu AL, JluannoB M.B., YenpakoB A.B. 3agaum mo opraHuyeckoid XHMHH
¢ pemeHusIMH. — 2-¢ m31. - MockBa: BUHOM. JlabopaTopus 3nanuii —2004

8. XennBunHkenb J|. CuctemaTrueckas HOMEHKIATypa OpraHMYeCKUX COSIMHEHUH (9I1.) -
Mocksa: BUHOM. Jlabopatopus 3nanuii —2014 — (OBC «M3narenscTBo «JIaHbY)

B) MepUOIMYeCKHe U3TAHUSI

1. Hayunas osnektponHas Oubnmoreka «ELIBRARY.RU» [DnextponHbIi pecypc] :
caitT. — Pexxum noctyma: http://elibrary.ru/defaultx.asp.

2. OTkpeITass DIEKTPOHHAsh 0a3a pecypcoB U HUCCIENOBaHUN «YHHUBEPCUTETCKAs
nHpopmarnmonnass cucrema POCCUS» [DnektponHbIii pecypc] : caiiT. — Pexxum pocrtyna:
http://uisrussia.msu.ru

3. T'ocymapctBennass umH(popMmanmoHHass cucreMa «HammoHanmpHas — AneKTpoHHas
oubnuoreka» [DneKTpoHHBIN pecypc] : calfT. — Pexxum moctyna: http://H36.pd.

4. OGpazoBarenbHblil pecypc UaTepuera. XUMUSL.

5. OO6yuaroriasi KoMIbOTepHas mporpamMmma « OCHOBBI OPTaHUYECKOU XHMHUIDY

r) 6a3pl TaHHBIX, HHPOPMALTHOHHO-CIPABOYHBIE H MONCKOBbIE CHCTEMBI
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WMHTEepHET-UCTOYHUKAMHU TI0 KypCy SBISIOTCS CaWThl YHHBEPCUTCTOB M OHOJIHOTEK,
MMEIOIINE CAUTHI 110 OPTAaHUYECKOU XUMUHU

1. http://www.chem.msu.ru/rus/weldept.html#lib (BuGanorexa Xumuyeckoro
daxyaprera MI'Y um. JIomoHOCOBA)

2. http://www.gpntb.ru/ (CocynapcTBeHHas nyOoiIMYHas HAYYHO-TEXHUYECKas
OubIMoTEKA)

3. http://analyt.chem.msu.ru/

4.  www.rusanalytchem.org (IToptan "Ananutrueckas xumusi B Poccun')

5 http://www.anchem.ru/literature/ (Ananutuka — Mup IIpodeccuonaion)
6. WWW.SCIrus.cOm — MoMcK Hay4yHOH MH(OPMALIUH 110 XKypHAIaM U web
7
8
9

www.elibrary.ru — nayusast anekrponHas oudaunorexka PODOU
http://www.catalysis.nsk.su

. http:/AMww.mioo.ru

10. http://mgpu.ru/

11. http://1st september.ru/

12. http://www.chem.msu.ru/

13. http://www.alchimik.ru/

B cootBerctBun ¢ m. 4.3.4. ®I'OC BO, oOy4arommmcsi B TEYEHUE BCETO IMepuoja
oOyueHuss oOecre4eH HEOTpaHMYEHHBIM AOCTYMN (yIaJeHHBIM JOCTYN) K  3JEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

1. BBC «M3parenbctBo Jlanb». Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpoxk neiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

2. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok neicTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

3. OBC 243 «bubmuotex». 'ocynapcrennsiii koHTpakt Ne 019 ot 22.02.2011 r. OO0
«bubmmorex». JlunensnonHoe cornamenne K [ocymapcTtBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Aapec mocrymna: https://isu.bibliotech.ru/ Cpok nelictBusi: 6eccpoUHBbIit.

4. OBC «Pykont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r.
Cpoxk aevictBusi o 13.11.2021r. moctym: http://rucont.ru/

5. OBC «Aibykc.py/ibooks.ru» Kourpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpok aeitctBus no 13.11.2021 r. gocryna: http://ibooks.ru

6. OO0 «32nekrponHoe m3marenbcTBo KOpaiity. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pmeiictBua mno 17.10. 2021 r.
noctyi: https://urait.ru/ JIutensuonnsiii koutpakt Ne 04-E-0258 ot 20.09.2021r. AKT npuema-
nepenadn Ne 5684 ot 18.10.2021; Cpok aeiicteust o 17.10. 2022 r. moctyn: https://urait.ru/

7. 000 «MBUC», kontpaktr Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
nevictus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

8. 000 «M I «I'peberrmkoB», KOHTpakT No 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok geiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHo-1a00paTopHOE 000py/10BaHUeE:

OO6muit ¢oHA BKIIOYAET Y4YeOHMKHM M Yy4yeOHble MocoOusi, CHpaBOYHAsl JUTEpaTypa,
SHIMKIIONEUH — YHHUBEpCaJbHbIE M OTpacieBble, JJIEKTpOHHas oOyuaromias mporpaMma
«OCHOBBI OPTaHUYECKON XHUMHUUNY. [Tomenienust ans TPOBENCHHUS JICKIIMOHHBIX U
7a00paTOPHBIX 3aHATUH, YKOMIUIEKTOBaHHbIE HEOOXOIMMBIM 00OpYJIOBaHUEM, NPUOOPHOM
0a30if U peakTUBaMH, a UMEHHO:

- ayIuTOpPHM, OCHAIIEHHBbIE MYJIbTUMEAMWHBIMU CpEACTBAMH, U1 IPOBEACHUS
ayJIUTOPHBIX M MPAKTUYECKKX 3aHsAThi (aya. 5, 6, 402, 423, 426);
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http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
http://analyt.chem.msu.ru/preconcentration/default.htm#revelski
http://www.rusanalytchem.org/
http://www.topcto.ru/science/
http://www.anchem.ru/literature/
http://www.scirus.com/
http://www.elibrary.ru/
http://www.catalysis.nsk.su/
http://www.mioo.ru/
http://mgpu.ru/
http://www.chem.msu.ru/rus/teaching/analyt/welcome.html
http://www.alchimik.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

- naboparopHble MpakTHKyMbl (aym. 440, 442, 443, 313) mo opraHUYECKOW XHUMUH,

OCHAIIIEHHBIE CIIEAYIOIINM 000PYJOBAHUEM:

Ne i/t Haumenosanue KonuuectBo
1 2 3
1 BrITsbkHON TIKad 6
2 BonocTpyliHble BaKyyMHBIE HACOCHI 6
3 Merayika ¢ 3JIeKTpOIPUBOIOM 4
4 MarsuTHas MelraigKa 5
5 Pedpaxromerp MPD-22 4
6 CymsHabii mkad CHOJI -3,5 3
7 Becrul 3
8 IraTuBel 28
9 Habop xumuyeckoit mocyAbl W PEAKTUBBI [JII OPraHUYECKOTO
CUHTE32a, BBIJICIICHUS U OYHMCTKU BEIIECTB
10 JlaGopaTopHBIE CTOJIBI 20
11 [TuceMEHHEBIE CTOJIBI 18
6.2. [IporpamMHoOe obecnieyeHme:
HaumenoBanue JlaTa (EPOK
O0ocHOBaHME A5 neHcTBHS
Ne IIporpammHoro Koua-Bo noabsosanms IO BbIIa4H paBa
npoaykKTa JIHUEH3UH HOJ’II;EOB&HMH
1. | Microsoft Office Professional 12 Howmep Jlunensuu 01.12.2009 | 6eccpouno
Plus 2007 Russian Academic Microsoft 46211164
OPEN No Level I'oc.KOHTpaKT
Ne 03-162-09 ot
01.12.2009
2. | Microsoft® Windows® 12 Howmep Jlnmen3nu 01.12.2009 | 6eccpouro
Professional 7 Russian Microsoft 46211164
Upgrade Academic OPEN No I'oc.KOHTpaKT
Level Promo Ne 03-162-09 or
01.12.2009
3. | OpenOffice 4.1.3 Vcenosus VCI10BUSA UCIOJIB30BAHUS VenoBus 6eccpouHO
paBoo0IaaTeNs | MO CChIJIKE: paBoo6aj
https://www.openoffice.or arens
g/licenses/PDL.html
6.3. Texuuueckue U 31eKTPOHHbBIE CPeACTBA:
Meroauueckol  KOHUENLMEN  MpEnojaBaHUus  NPEAYCMOTPEHO  HCIIOJIb30BAaHHUE
TEXHUYECKUX MW DIJIEKTPOHHBIX CPEACTB OOyYEeHHMs] ¥ KOHTPOJSI 3HAaHUW CTYACHTOB:

MYJ'ILTI/IMCI[I/II‘/’IHBIC MMPE3CHTalU.

VII. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MA

[Ipn peamm3anuum nporpaMMbl JaHHOW JTUCHUTIIMHBI

06pa3OBaTCJ'IBHBIe TCXHOJIOI'NH

HCIIOJIB3YIOTCA  Pa3JIMYHBIC

1. Pa3noypoBHeBoe
oOydeHue

Yy npenoaaBareyiss  MOABJISACTCA

BO3MOXHOCTb
cna60My, YACIATE BHUMAaHUEC CUJIIBHOMY, PCATTU3YCTCA KCITaAHUC]

IIOMOTI'aTh|

16




CWIBHBIX YydYalluxcs ObIcTpee M TIyO)Ke MpOIBUTAThCS B
oOpazoBanuy. CUIIbHBIE yyallMecs YTBEPKAAIOTCS B CBOHUX
CIOCOOHOCTSX, ciaalble MOIy4aloT BO3MOXKHOCTH HCIIBITHIBATH
y4eOHBIN yCIeX, MOBBIIACTCS YPOBEHb MOTHBAIIUHU YUCHbSI.

2. IIpoexTHbIE MeTopll PaboTa mo naHHOW METOAMKE JAeT BO3MOKHOCTb Pa3BUBATH
o0yueHus UHAMBUyallbHbIE TBOPYECKHUE CIIOCOOHOCTH ydaluxcs, Oosee
OCO3HAHHO MOJXOJIUTh K MPOPECCHOHATLHOMY U COIIMATIBHOMY]

CaMOONPEIECIICHUIO
3. Uccnenoparensckue JlaeT BO3MOXHOCTb y4YalIUMCA CAMOCTOSITENBHO IOMOJIHSTH
METO/bI B 00y4eHUHU CBOM 3HaHUs, IIyOOKO BHMKAaTh B H3ydaeMylo IpoOiieMy Y

npeAmnojaraTh MyTH €€  PEIIeHHs, YTO BaXHO IIpH
(hopMUPOBAaHUM MUPOBO33PEHHS. ITO BaXKHO Ui OMPEICICHUS

WHIUBUAYaTHHON TPACKTOPUHU pa3BHUTHUSA KaXJI0T0
oOyyaromerocs
4. JleKroHHO- JanHass cucremMa JaeT BO3MOXXHOCTH CKOHIICHTPHPOBATH
CEMHHApPCKO-3a4eTHast MaTtepuai B OJIOKUM U MPEMOJHOCUTH €ro KaK eAMHOE IENoe, a)
cucreMa KOHTPOJIb TPOBOJHWTH MO IPEIBAPUTEIBHOM IMOATOTOBKE
o0y4Jaronmxcs
5. HNudopmannonno- M3MeHeHne ¥ HEOTrpaHMYEHHOE OO0OTalleHHe COJIepIKaHuUs
KOMMYHHKAI[MOHHBIE o0pa3oBaHMs, WCIOJb30BAHHE HMHTETPUPOBAHHBIX KYPCOB,
TEXHOJIOTUHU nocryn B MHTEPHET.
6. Cucrema dopmupoBaHUE NEPCOHUPUIIUPOBAHHOTO Y4YeTa JTOCTHKEHUH
WHHOBAIMOHHOW OLIEHKH 00YYaroIerocsi Kak MHCTPYMEHTa MeIarornyeckor Mo IePKKY
«mopTdOIHO» COLIMAJILHOTO CaMOOMPEENICHUS, OIpPEAeICHHs] TPACKTOPHH

MHAWBUAYAJIbHOI'O PA3BUTHSA JUYHOCTHU

B mnpomecce msydenus mucumruimHbl «OpraHudeckas XUMHS» UYUTAOTCS JICKIIWH,
IPOBOJIATCS CEMHHAPHI, Ta0OpaTOPHBIE pabOTHI U KOJJIOKBUYMBI.

Ha maGopaTopHBIX 3aHATHSAX, KOTOpPBIC COCTABIIAIOT Ooiiee mojoBHHBI (56%0) oT
KOHTAKTHOM palOoThbl, KaXAblil CTYJIEHT BBINOJHAET JIAOOPATOPHYIO paboTy HHIUBUAYaIBHO.
Takoil Bua opraHuzanuu o0y4yeHHUs! COCOOCTBYET MPUOOPETEHNIO HABBIKOB CAMOCTOSITEIbHOTO
BEJICHUSl OSKCIIEPUMEHTAJIbHBIX pPabOT, HaBBIKOB oOpamieHuss U paboThl C Pa3IMYHBIMU
XUMHYECKIMH BEIIECTBAMHU U MPHOOpPaMH, OPTaHW3alUU METOJANKH SKCIIEPUMEHTABHBIX PadoT,
a TakXe COCTaBJIEHUS NMPOTOKOJOB OTYETOB XMMHUYECKHUX dKCIepUMEHTOB. [loAroToBka oTueToB
10 JTabopaTopHBIM paboTaM (HOpMHUpPYET yMEHHUE MPOBOANUTH IIEPBUYHBINA aHAIH3 PE3YIbTATOB C
y4eToM OOIIMX 3aKOHOMEPHOCTEH, (OpPMYIMPYEMBIX B paMKaX OPIaHHYECKOH XUMHH, U
(GopMyIHpPOBATH TPAMOTHO BBIBOJIBL.

B kauecTBe WHTEpakTUBHBIX (OpM O0OydeHHUs, TNPUMEHSEMBIM B IpolEecce
JUCIUTUTHHBL «OpraHndeckasi XUMHUsD), TPOBOISATCS KOJTIOKBIHYMBI.

OO6pa3oBaresbHbIe TEXHOJIOTHH

JIeKIIMOHHBIE 3aHATHUS TIPOBOASTCS B OpME MTPOOIEMHBIX JICKITHNA

[IpakTHyeckue 3aHATHS peaTu3y0TCs C UCIIOJIb30BaHUEM:

* TEXHOJIOTUH Pa3BUTHsI KPUTHUECKOTO MBITILICHHS

* TUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTUH;

HHTEPAKTHBHOe O00y4YeHHe — HTO, MpEeXJIe BCEro, AUATOroBOE OOydYeHHE, B XOJe
KOTOPOT'0 OCYIIECTBIISIETCS B3aUMOJICHCTBHE MpenoiaBaTeis i 00y4aroImerocs

HanmeHoBaHMe TeM 3aHATHII ¢ HCI0JIb30BAHMEM AKTHUBHBIX (hOpM 00yUeHHUs:

®opma / Meros
Kon-Bo
No Tema 3ansTHSA Bup 3anstus HWHTEPAKTUBHOTO 4ACOB
o0yJeHHs
1 | Teopetuueckoe BBEICHUE B co0eceloBaHNE | KOJUIOKBUYM 4

17



OpPraHn4CcCKyYr0 XUMHUIO

XUMUUYeCKHEe CBOMCTBA
yraeBo10poaoB. Peakiuu Sg, Ae

KOJUIOKBHYM
cobecemoBanue

XUMHYECKHAE CBOMCTBA

yIJI€BOJIOPOI0B. ApPOMaTHYHOCTb.

Peaxiuu Sg

co0OeceloBaHNE | KOJUIOKBUYM

Peakiiumn HyKki1€0(pHIEHOTO
3aMeIeHNUs Ha TIPUMeEpe
rajoreHyrJIeBo0pOI0B

cobeceoBanue
KOJUTOKBHYM

Peakiumn HyKi1€0(pHIEHOTO
3amerienus (Sy) mpu
HACBHIIIEHHOM aToOMe yTiepoa

cobeceoBanue
KOJUTOKBHYM

Hroro yacos

N
(e»]

VIII.

OIEHOYHBIE MATEPHUAJIbBI JIJIA

MMPOMEXYTOYHOM ATTECTAIIUA

8.1. Ouenounbie cpeacrsa (OC) Tekylero KOHTPOJIs:

OLieHOYHBIE

CpeICTBa TEKYIIEro KOHTpOJiA (OPMUPYIOTCS B

COOTBCTCTBUH

TEKYIIEI'O KOHTPOJIA U

C

[TonocxxeHneM o OaJlIbHO-PEUTUHIOBOM CHCTEME YyHHMBepcuTeTa. HasHaueHHe OLEeHOYHBIX
CPEACTB TEKYIIEro KOHTPOJS - BBIABUTH y OOydaromuxcs chopMUPOBAHHOCTh KOMIIETEHIIHIA:
OIIK-1; OIIK-2; OIIK-6.

Komnerenium,
No Bug xoHTpONs KoHuTponupyembie TeMbl (pa3ienbl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIMPYHOTCSI

1 Brimonnenue nabopatopusix | TeopeTnueckoe BBeJeHHUE B OIIK-1
pabot. Hanncanue ot4yeTos. OpPraHUYECKYIO0 XUMHIO
Komioksuym

2 Boinonnenue nabopatopusix | XMMHUECKHUE CBOMCTBA OIlK-1
pabot. Hanncanue oTyeTos. yraeBoAopoAoB. Peakuun Sg, Ae OIIK-2
KomnokBuym OIIK-6

3 Brimonnenue nabopaTopHbix | XMMHUYECKHE CBOMCTBA OIIK-1
pabot. Hanncanue oT4eToB. YTJIEBOJIOPOIOB. OIlK-2
KomnokBuym ApomaruyHocTh. Peakninu Sg OIIK-6

4 Brimonnenue nabopatopubix | Peakiun HykieopuIbHOTO OIIK-1
pabot. Hanncanue ot4yeTos. 3aMelIeHHs Ha IpuMepe OIIK-2
KomiokBuym raJIOT€HYTJIEBOAOPOI0B OIIK-6

5 Boinonnenue naboparopusix | Peakiuu HykieopuibHOTo OIlK-1
pabot. Hamucanue oT4eToB. 3amertieHus (Sy) npu OIIK-2
Komnoksrnym HACBIIIEHHOM aTOM€ yIriepoja OIIK-6

BOITPOCHI IS COBECEJJOBAHMUA
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[IpomexxyTounast arrectanusi (9K3aMeH) MOXKET TPOBOAUTHCA B (OpME YCTHOTO
CO6€CC[[OB3.HI/ISI HUJIN B BUJC TECTOBLIX 3aIIaHI/II71 C OTKPBITBIMH BOIIPOCAMMU.

D —blli cemecmp

KOJIJIOKBUYM 1

Peaknuu HykJ1€0pHUILHOTO MPpUCOeTUHEHUS (AN).

1. Couprsl.

Opnnroatomubie ciupThl. KucnotHeie cBoiicTBa. CIMPTHI KaK OCHOBAHUS M HYKIJICO(HIIBI.
[TpyHIMI MSATKUX M JKECTKMX KHUCJIOT WM OCHOBaHMH. Peakuuu 3amelieHusi TUApOKCHUILHON
rpynnel.  OKHCIIEHWE W JeTHApaTanus CIOUPTOB. Peakiuu MHOTOATOMHBIX CHUPTOB
(0cOOEHHOCTH U PEaKIIMOHHAS CIIOCOOHOCTB )

2. [IpocTeie 3¢upsl.

Peakuuu ¢ yuactuem 3pupHOro aroma KUCiIopoza.

. KapOonunbsHbie coequHeHUsl. AJIbJICTH/IBI U KETOHBI.

1. Ananu3 peakUMOHHOM CHOCOOHOCTH KapOOHUJIBHBIX COCAMHEHUH Ha MpUMepe
AIBJICTHIOB M KETOHOB. PacripenencHue 3JIeKTPOHHON IIOTHOCTH. CTPyKTypa TpaHHYHBIX
opoutaneit (B3MO, HCMO). CH— kucnotHocTh B o0 — mnonoxennu u HIII —ocHoBHOCTH
KapOOHWJIBHOMW TPYIIIBI; KETO-CHOJIbHAS TAyTOMEPHSI.

2. HykneodunpHbie peakiiuu no KapOOHUIBHOMY YTIEPOAY:

a) ¢ ranorei— , O— u S— nykneodmramu (PXs, PXs, HX, H,O, ROH, 6ucynbdurnas
peaxims),

0) ocobennoctH peakiuii ¢ N— nykieopmwramu  (HsN, RNH2, R,NH, NH.OH, H2>N-

NH>);

B) peaknun ¢ C— HykiIeodumamu ( peakIiuy KOHICHCAIIHH )

I') peaKIMH MMOJTUMEPHU3aIUH.

3. Red — Ox peakuuu. Ontuveckasi U30MepHs.

AcuMMeTpUYeCKUN (XMpaJbHBIN) YIJIEPOAHBIA aTOM. OHAHTHOMEpPHI, palleMaThl.
AGcomoTHas U oTHocUTenbHas KoHpurypanus. [Ipoexnun @Ouimepa. JluacrepeoMepsl.

VYcnousie o6o3nauenus (D, L, d, I, + u — ,—> u <) ACUMMETpUYECKUI CHHTE3.
BanpaenoBckoe oOpariieHue.

4. YriieBoapl.

Ctpoenue MOHOCaxapua0B. AJb03bI U KE€TO3bl. CTEPEOXUMHUS U ONTHYECKAs U30MEpHUs
MOHO3. ['eHeTu4ecKkuil psia.

[TenTto3sl, rekco3sl. OTAENBHBIE TPEACTABUTENN: apaOuHO03a, pru003a, KCHII03a, TII0K03a,
rajiakto3a, MaHHO3a, PpyKTO3a.

[lepcniekTrBHBIE (hopMyIIbl Xeyop3ca. AHOMEPBI. DNHMEpHI.

XHMHYECKHE CBOMCTBA MOHO3. | TMKO3UAHAS CBS3b.

Hucaxapunsl (61o3sl). Kondurypamus u xummudeckie CBONCTBA.

Penyuupyromue u Hepenyuupytonme Ono3bl. OTIeNbHbIE MPEACTABUTEIU: MalbTO3a,
JIAKTO3a, 11eJUT00103a, caxapo3a,Tperano3a.

[Monucaxapuasl: Kpaxmal, HEUII0103a, UHYIUH. CTPOEHHUE U XMMUYECKHE CBOMCTBA.

KOJUIOKBUYM 2
KapOoHoBble KHCJIOTHI U UX MPOU3BOJAHBIE

|. MoHOKapOOHOBBIE KHCIOTHI.

Crpoenue KapOOKCWIBHOW Tpynmbl. AnudaTuueckue W apoMaTHUecKue KapOOHOBBIC
KHCIIOTBI.

1.1.Baustnue  crtpoeHuss panukanaR  Ha  peaknuoHHyrocnocodHocth R—C=00H
(3aBucuMocth O—H kuca0THOCTH OT cTpoeHus R).

1.2. HykneoduibHble peakiiuu 1 UX 0COOEHHOCTH.
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CpaBHeHue AN B albJIeTHAAX U KETOHAX C HYKJICO(PUIbHBIMU peakuusiMi  KapOOHOBBIX
KHUCJIOT U UX IPOM3BOAHBIX. KHCIIBIM 1 OCHOBHO KaTanus.

2. IlpousBoaHble KapOOHOBBIX KHCIOT_ (TaJlOT€HAHTUIPHUIbI, aHTHAPHUABI, CIOKHBIE
3UPbI, aMH]IbI, HUTPUIIBI).

2.1. BzaumonpeBparieHus Mporu3BOIHBIX KapOOHOBBIX KHCIIOT.

2.2. CnoxHoadpupHas koHneHcanus. CHHTE3bI Ha OCHOBE alleTOYKCYCHOTO 3dupa
(moaBMXHOCT, O—H aTOMOB, KETOHHOE U KHUCJIOTHOE paclleruieHne 3¢pupa U €ro
IIPOU3BOHBIX ).

3. JluxapOOHOBbIE KMCIOTHI M METOAbI UX MOIYYEHUS.

3.1. Cneuuduueckue peakmuu ITUKapOOHOBBIX KHCIOT (IaBEJIEBOW, MAaJIOHOBOW,
SHTApHOM, TTIyTapOBOI) — NeKapOOKCUINPOBAHUE, IUKIN3ALUS U AP.

3.2. CuHTEe3bl HA OCHOBE MaJOHOBOTO 3¢upa.

4. l'amoreH-, OKCU- U aMHUHOKHUCIOTHL. Creuuduueckue peakiui.

[Tonatue o cTpoeHun OENKOB (MENTHIHAS CBs3b, MEPBUYHAS CTPYKTYpa U Ap. (POPMBI
OpraHu3aIy OETKOBBIX MOJIEKYI).

KOJIVIOKBHUYM 3

A3oTcoep:kalye OpraiuyecKkne coeAuHeHus!

1.AMUHBI.

1.1. OcHOBHOCTh M HYKJICO(QMIBHOCTh. AnmdaTHuecKkue ¥ apoOMaTUYECKHE AaMUHBI,
BJIMSIHUE CTPOCHHUS YIJIEPOJHOIO CKeNeTa, JIEKTPOHHBIX M IPOCTPAHCTBEHHOI'O (PaKTOPOB Ha
HOIl—ocHoBHOCTS.

1.2. Xwumuueckue cBoiictBa aMHHOB. CpaBHEHHME MX XMMHUYECKHX CBOWCTB CO
CBOICTBaMHM CIIUPTOB (AIKWJINPOBAHUE, AIIMIIMPOBAHNUE, OKUCIICHUE).

1.3. Peakniun aMuHOB ¢ a30THUCTOM KucinoToi (B3aumoaeiicteue HNO2 ¢ mepBUYHBIMH,
BTOPUYHBIMU M TPETUYHBIMH AMHUHAMH, aTU(PATUIECKUMA U apOMATUYECKUMU aMHHAMH ).

Peakuuu coneit nuasonus. Peakums asocoderaHusa. BnusHue CTpoeHMs a3o- WU
JINa30KOMIIOHEHT Ha CKOPOCTh peakiuu. TpuaseHsl. A30KpacHUTENN.

Peakuuu cosell AMa30HMs, IPOTEKAOIIHUE C BBIACIEHUEM a30Ta.

2. HutposocoennHeHusl.

Crpoenne HuTpo3o- rpynnbsl. CpaBHEHME XUMHYECKMX CBOMCTB HHUTPO30- H
kapOoHWIbHBIX coeauHeHni (Red - Ox peakuuu, Tayromepus HyKI€O(UIbHbIE PEAKIUHU 10
a30Ty, C—H KHCIOTHOCTb B OL-[10JIOKEHUH).

3. HutpocoenuneHnus.

3.1. CTpoeHue HUTPO- TPYIIIbl. ALlM- HUTPO- TayToMepus. [ uapoian3 HUTPOATKAHOB.

3.2. BoccTaHOBIEHME B KHUCIJIOW, IIEJIOYHOW W HeWTpanbHOUW cpepax. CrymeHuaToe
BOCCTAHOBJIEHME HUTPO- rpynibl. KoHaeHcanust NpoyKTOB BOCCTaHOBIICHHUS.

3.3. Peakiuu o o—yriepoHOMY aTOMy HUTPOAJIKAHOB.

4. lnazomeran. CTpoeHHE U XMUMUYECKHE CBOMCTBA.

KOJIVIOKBUYM 4

I'eTepoumkanyeckne coeANHEHUs

1. CrpoeHue msATH- U MIECTUWIEHHBIX T€TEPOLUKIIOB, COAECPKAIIUX OJIMH T€TePOATOM.
ApoMaTUYHOCTH reTepolnKiIoB. CriocoObl MOTYYEHUS TeTEPOLMKINYECKUX COeTMHEHUH.

2. llaruuneHHble TETEPOIUKIbL. “CBepxapomMaTHieckue” cBoicTBadypaHa W MUPpPOIIA.
OTHoOlIeHHWEe K JEHCTBHIO KHUCIIBIX areHToB.  PeakIMOHHas CHOCOOHOCTh B  peaKIUsIX
ANIEKTPOPUIBHOTO  3aMelleHus. B3anMHble nepexo/bl MATUYWICHHBIX TeTePOIMKIOB (peaKius
IOpreBa).

3. lectuunenHsle rerepounkiibl. OCHOBHOCTh NHpUINHA. Peakiuu 31eKTpoduiabHOro
3amMerieHus. Peakiuu HykiIe€o()UIBHOTO 3aMEIleHUs] B MUPUIUHOBOM siipe. XHHOJIMH, UHIOI,
Kap0azo.

20



Ilepeyenb TeM 1JISI CAMOCTOAITENIbHOI MOATOTOBKH K KOHTPOJIBbHBIM padoTaM Mo
TeMaM JIEKIIHOHHOI0 Kypca.

1. AHanu3 XMMHYECKUX CBOMCTB OPraHUYECKUX MOJIEKYJI.

2. Anudarudeckue yrieBo10poIbl (aIKEHBI, aTKaHbl, ATKUHBI)

3. ApeHbl.

4. Peakuun HyNneoQWIBHOTO 3aMENICHHS C YYacTHEM TaJOT€HYTJIEBOJIOPOIOB U
CIIUPTOB.

5. KapOonunsHble coeiuHEHMS.

6. KapOoHOBbIE KUCIOTHI U UX TPOU3BOIHBIE.

7. A3orcoaepiKaliue COeIMHECHHUS.

8. Terepoapomaruueckue coeMHEHUS

8.2. OneHo4YHbIE CPeACTBA IJIS IPOMEKYTOYHOM aTTECTAIUU
IlepeyeHb BONPOCOB K IK3aMeHaM Mo Kypcy «Oprannyeckasi XuMHs»

ITepBbie BONPOCHI.

6. CriupThI ¥ PEHOITBI

Homenknarypa u uzomepus. Metoasl nosydenus. usndeckue cBONCTBA.
AHanu3 XxuMu4Yeckux cBorcTB. KOHKpeTHBIE peaknu

Bropbie Bonpocsl.

1. UHAyKIMOHHBINA U ME30MEPHBIH 3 (PEKTHI.

2. KHUCIIOTHOCTh M1 OCHOBHOCTh OPTaHUYECKUX COEIUHEHUH.

3. CBoOojHOpaIuKalbHblEe pPEareHThl MPUMEphl peakluil ¢ pa3Iu4YHbBIMHU KjaccaMH
COCIMHEHUM.

4. DOnexTpodwibHble peareHTbl MPUMEpPbl peaklUil C pa3IMyHbIMH  KJaccaMH
COCTUHEHUH.

5. HykneoduibHble peareHTbl IPUMEphl peakluil ¢ pa3TIMYHbIMU KJIacCaMU COETMHEHUH.

6. Peakuiuu nprcoeAMHEHUs, TPUMEPHI PEAKIUil ISl pa3IuYHbBIMU KJIaCCOB COEIUHEHUH.

7. Peakuuu 3aMeeHus], IPUMEPBI peaKLUi I Pa3IMUHbIX KJIACCOB COCIUHEHUM.

8. Peakuuu 31MMUHUPOBAHUS, IPUMEPBI PEAKIUM ISl pa3IMYHbIX KJIACCOB COEAMHEHUH.

9. Red-Ox peaxkiuu, mpUMepbl PeaKkiuii ISl pa3IMYHBIX KJIACCOB COCANHCHHUIA.

10. Llennble MexaHU3MbI CBOOOIHOpAMKaIbHOTO 3aMenieHus. [Ipumepsl peakuunit

11. MexanusMm u opueHtanus peakuuii Ag B ankeHax. [Ipumeps! peakmuii.

12. MexaHu3M U opHeHTanus peakuuii S B apenax. [Ipumeps! peakiuii.

13. CpaBHeHue mexanu3MoB Sn1 1 SN2 B ranoreHankanax. [Ipumepsl peakiuid.

14. Mexaam3mbl peaknuid  SNAr  (CHHXpOHHBIH, TPUCOCIMHEHUE-OTIIETICHHE,
oTuUIeTJIeHue-ipucoeAnHenue). [Ilpumeps! peakuuii.

15. Peakuuu Ag u An B ankuHax. [Ipumeps! peakiuii.

Tpersu Bonpocsl.

1. Meran, nponas, OyTaH, HaChIIIEHHBIE YTIEBOAOPOAbl HehTH. VICTOYHUKN TMOTyYEHUS.
[TpombITIITIEHHBIE CHHTE3BI HA OCHOBE aJIKAHOB.

2. [TombIlIUIEHHBIE CHHTE3BI HA OCHOBE ATHJICHA PONIICHA U OyTaIneHa.

3. Ilony4eHue aneTuiieHa ¥ IPOMBIIIJICHHBIE CHHTE3bI Ha €r0 OCHOBE.

4. IIpoMBIIJIEHHBIE CUHTE3bl BAXKHEHIITNX apOMaTUYECKUX COeAMHEHUH (OeH30I1, TOIyo,
OeH30lHas KMCIIOTa, HUTPOOEH30I1, aHWINH, ()eHOJI, CTUPOI).

5.  BaxsHe#mue rajoreHyrjieBoJopojabl  (XJOPUCTBIH  METHJIEH,  XJopodopM,
YEeTHIPEXXJIIOPUCTHIN YTIIEPO/I, IUXJIOPITAHBI, XJIOpBUHI). [lomydeHne 1 mpuMeHeHwHe.

6. Baxseiimue CHOUPTHI u  QeHonsl (METaHON, JTAHOJ, W30MPOMAHOM,
ATHJICHTJIMKOJI, ITTUIepUH). [lomydenue n npuMeHeHune.
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O-blil cemecmp.

IlepBble BONpPOCHI.

1. KapOouunbHble coenuHEeHUs (amplaerujpl U KeToHbl) HomeHKnaTypa u u3oMepus.
Metonbl nonydeHus. Puznueckue CBOWCTBA. AHANU3 XUMUYECKHUX CBOWCTB. KOHKpeTHbIE
peakuuu.

2. YrneBoabl. MOHO3bI(abA03bl U KETO3bI, TPUO3bI, TETPO3bl, NMEHTO3bl U TEKCO3BI).
Orntuueckasi U3oMepus U HOMEHKIIaTtypa. Baxkuelimue peakiuu. [{u- u nonucaxapuibl (METOAbI
BBIJICTICHUS Y Ba)KHEHIIINE PEaKIUN).

3. MoHokapOOHOBBIE KUCTIOTHI U UX MPOou3BoAHbIe. HoMeHkIaTypa u nzomepus. Metoabl
nosyyeHusi. @uznueckre cBoMcTBa. AHAIN3 XMMUYECKUX CBOMCTB. KOHKpETHBIE peakiuu.

4. MoHOKapOOHOBBIE KUCIIOTHI M UX MPOoU3BOAHbIE. HoMeHkaTypa u nzomepus. MeToss
nosy4yeHusl. @uznueckre cBoMcTBa. AHAIN3 XMMUYECKUX CBOMCTB. KOHKpETHBIE peakiuu.

5. JukapOoHOBBIE KHCJIOTHI ( IlIaBelieBasi, MAaJIOHOBAas, SHTapHas, TIyTapoBasd,
aJUIUHOBAs, MaJeHHOBAs, alleTUICHIMKapOoHoBas, ¢praneBas u Tepedranenas). Homenkinarypa
u u3oMepus. Meronsl nonydenus. Gusndeckue cBoMCTBA. BaxkHeime peakuuu.

6. Amunbel. Homenknatypa u uzomepusi. Meroasl nonyuenus. dusnyeckue cBoiicTBa.
AHanu3 XuMUYeCKUX cBOMCTB. KOHKpeTHbIE peakiuu.

7. Hutpo3o- u HuTpoceauHenus. HomeHknaTtypa u u3zoMmepus. MeToapl MOJydEHHS.
PusznyecKkue CBOMCTBA. AHAIN3 XUMUYECKUX CBOMCTB. KOHKpETHBIE peakinu.

8. A30- u gaumazocoeauHeHUA. ( A30COCOUHEHMS, COJHM JIa30HUSA, JHA30METaH).
Homenknarypa u uzomepusi. Metospl nonyueHusi. Gusnyeckue cBoicTBa. AHAIU3 XUMHUYECKUX
cBOMCTB. KOHKpETHBIE peaKluu.

9. IlaTuuieHHbIE W KOHJEHCHPOBAHHBIE T€TEPOAPOMATUUECKUE COCAUHEHUS (THPPOIL,
bypan u THOdEH;  KMMHUIA30]l IMA30JI M OKCa30Jl; TPHUA30Jbl U TETPa3oll, UHIO0M, KapOas3odm).
Homenxknarypa rereponukiaoB. MeTo bl MOIy4YeHHs (CHHTOHHBIN OX0/). AHAIN3 XUMUYECKUX
CBOICTB nuppona, pypana u THOHEHA U KOHKPETHBIE PEaKIUH.

9. lllecTuusieHHbIE U KOHJEHCUPOBAHHBIE T€TEPOAPOMATHIECKUE COSAMHEHUS (TUPUIUH,
OUPUMUIIMH, TUPHAA3UH, NHpasuH, 1,3,5-TpuasuH, XWUHONWH, mypuH). HomeHkmarypa
reTEePOLUKIOB. MeToabl TONydYeHHs] (CHHTOHHBIM TMOJX0J). AHAIW3 XUMHUYECKUX CBOMCTB
NUPUANHA U XUHOJIMHA, KOHKPETHBIE PEAKIIUH.

10. JIuTtuii- u Mrauiopranuyeckue coeauHeHus. Homenknarypa. MeToasl moydeHusl.
AHanu3 XUMHYECKUX CBOWCTB. KOHKpEeTHBIE peakinH.

Bropbie Bonpochl.

1. HykneodunpHble peakiiuy KapOOHUILHOW IPYIIIIbL.

2. HyxyeodunbpHble peakuuu MNpH KapOOKCWIbHON rpynme. B3aumonpespaiieHue
MIPOU3BOIHBIX KAPOOHOBBIX KHCIIOT.

3. CuHTE3Bl Ha OCHOBE ALETOYKCYCHOT'O U MaJIOHOBOT'O 3(hupoB

4. Peakuuu anp0JIbHON U CIOXHOI(PUPHONU KOHJICHCAIIUH.

5. AMUHBI — HyKJIeo(pWIbHBIE pereHThl. [Ipumepsl peakiuii.

6. Peaxknium aMHOB ¢ a30THCTOM KHUCIIOTOI.

7. BoccTaHOBIIEHHE HUTPO-COEAUHEHUN.

8.0nekTpodunpHble peakuyd B MATH- U IIECTHYICHHBIX rerepouuknax. CpaBHEHHE C
peakuusMu B OeH30JIe.

9. BaxHeiilme CUHTE3bI HA OCHOBE peakThBa [ puHbspa.

10. OxucANTENbHO-BOCCTAHOBUTEIBHBIE PEAKLUHU YIJIEBOJOB M PEAKLUUH C Y4acCTHEM
M0JTyalleTajJbHOTO THAPOKCHIIA.

11. Oxcu- u amuHOKHUCHOTHL. [loHsATHE O cTpoeHHMH Oenka (aMHHOKHCIOTHBIA COCTaB,
uepapxus CTpyKTyp (IepBUYHAs, BTOPHUYHAs, TPETUUHASI, YETBEPTUUHAS)).

12. KoMIneMeHTapHOCTh IMYPHUHOBBIX M IUPHUMUIUHOBBIX OCHOBaHui. CTpoeHue
HYKJIEMHOBBIX KHUCJIOT.
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13. Ilepunuknnueckue peaknuu nukauszanun. [Ipasuno Byasapna-I'ogmana.

TpeTbu BONPOCHI.
1.MypaBbUHBIN U YKCYCHBIN asiblieruibl. [loslyueHne u npakTuyeckoe 3HaueHue
2. AxponeuH u Gensanpaerua. Ilogydenne u npakTuyeckoe 3Ha4eHUe

03O\ L W

9. ManonoBas u ssHTapHas kuciota. [lonyuenue u mpakTHyecKoe 3HaUCHUE.

10 Kanpon u HaitsioH. [TonydyeHue u npakTHYeCKOe 3HAYEHHUE.

11. InusTunentepedranarsl. [lomyueHne u mpakTHYECKOE 3HAYCHHUE.
12. HutpoOen3zou. [ToydyeHue u mpakTHYECKOE 3HAUYCHUE.
13. Anunun. IlonyyeHue v mpakTHUeCKOe 3HaYECHUE.

HporpaMMa OLICHUBAHUSA KOHTPOJIMPYEMBIX KOMIIeTEeHIIMIi:

. MypaBbpuHas, yKCyCHasl U MacisiHasl KUCJIOTHL. [lonmyyenue u npakTu4eckoe 3HauyeHue.
. bensolinas kucnora. [loayyeHue u mpakTH4ECKOe 3HAYCHUE.
. [lonumeTumerakpunatel. [lonyyenue u npakTUYECKOE 3HAYCHUE.
. YKCyCHBII aHTHIPU]I U dTrianerar. [loayyeHnne u mpakTu4eckoe 3HaYCHHE.
. Keren. IlonydeHne u mpakTuueckoe 3Ha4CHHE.
. IloBeneHnEe OKCH ¥ aMUHOKHUCIIOT IIPY HaIPEBAHUU.

Haumenosan
Tema wu Kon . . nue
[Inanupyemslit Kpurepuii 0C2
paznen HMHIUKAaTOpa INoxazarens
JUCIUILTAHBL KOMITCTEHIINT pe3yTIbTaT OUCHHBAHIA TK® | TTA*
Pazgen 1. NIK ork-1.2 3HaeT: OCHOBHBIC 3HaeT: OCHOBHBIC Bnaneer YO,
OcCHOBHBIE IIpennaraer 3aKOHBI U 3aKOHBI U MaTepHaoM, o
TIOHATHS B HHTEpIpeTaly | 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, MIPEeCTaBICHHBI
OpTraHUYeCcKOH 10 PE3yJIbTAaTOB | ONpPENeNIoNHe OTIpeIeIIAIoNTHe M B paszferne.
XUMUH. THUIIBI COOCTBEHHBIX HaInpaBlIeHUE U HarpaBJIeHHE U Bonpocer s
XMUMHYECKOH SKCTIEPUMEHTO | pe3yibTar pe3yibTar YCTHOTO
CBSI3H B ¥ PACUETHO- | NMPOTEKAHMs MIPOTEKaHMS cobecetoBaHUs
TEOPETHYECKH | TPOIIECCOB B IIPOIIECCOB B OTuer o
X paboT ¢ OpPTaHUYECKUX OPTaHWYECKUX 71a00PaTOPHBIM
UCTIONI30BAHN | pEaKIusX peaxnusx pabortam
eM YmeeT: 1poBOIUTH YmeeT: IpoBOIUTH
TEOPETUYCCKH | MEPBUYHBIN aHaIU3 | MEPBUYHBIN aHAIU3
X OCHOB pe3yIbTaToB C pe3yIbTaToB ¢
TPaJMLAOHHBl | y4EeTOM OOIIUX y4eToM O0IInX =
X ¥ HOBBIX 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTE, g
paszenos (dopmynupyembIX B | GOpPMYIHPYEMBIX B s
XUMHUH pamMkax pamKax =
OpraHU4YeCcKOin OpraHU4YEeCKON 5
XUMUH XUMHUH Z
&
‘Ymeet: rpaMOTHO ‘YMeeT: rpaMOTHO
(hopmysupoBaTh (dopmyIMpoBaThH
BBIBOJIBI BBIBOJIBI
Paznen 2. NIK onx-2.1 3Haer: mpaBuna u | 3HaeT: mpaBuna u | Bmageer Yo,
Kucnopon n Paboraer C | HOPMBI TEXHUKU | HOPMBI ~ TEXHUKH | MaTepHaioM, o
a30TCOAEpKallM | XUMUYECKUMH | Oe30macHOCTH TpH | 6e30MacHOCTH NpH | MPEACTaBICHHBI
€ IPOM3BOJIHBIE | BemecTBaMu ¢ | pabote ¢ | pabore C | M B pazzerne.
YIIEBOAOPOAOB | COOMIOACHHWEM | XUMHUYECKUMHU XUMHAYECKUMU Bompocer s
HOpPM TEXHHKH | PEaKTHBaMH U | peakTUBaMH U | YCTHOTO
6e3omacHOCTH | (PHU3UIECKUMHU (u3nIecKUMHI cobece0BaHUA
nprbopaMu npudopaMu Otuer 1o
1a00paTOPHBIM
paboram
NJIK omk-2.3 YmMmeeT: pabotaTh Ha | YMeeT: paboTaTh Brnaneer YO,
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[MpoBoaut CTaH/IapTHOM Ha CTaHJapTHOM MaTepuasom, o
CTaH/apTHBIE AHAJTMTHYECKOM AQHAIUTHYECKOM NPE/ACTaBICHHBI
orepanuu isi | 000pyJOBaHUU: 000py/I0BaHHH: M B pazJele.
orpeeIeHUs AQHAJTMTHYECKUX U AQHAIUTHYECKUX U Bompocer st
XMMHUYECKOTO | TEXHHYECKHX BECax, | TEXHHYECKUX YCTHOTO
n  Qazosoro | pedpaxromerpe Becax, cobecetoBaHUs
cocraBa pedpakTomerpe Otuer 1o
BEIIIECTB u nmabopaTOPHBIM
MaTepHasioB Ha pabotam
HX OCHOBE Baapeer: Baapgeer: Brnaneer YO,
HaBBIKAMU paboOTHI ¢ | HABBIKAMH pPa0OTHl | MaTepHaIoM, o
COBPEMEHHBIMHU C  COBPEMCHHBIMH | IPEICTABICHHbI
XUMHYECKIMHU XMMHYECKUMHU M B pasJere.
npudopamu, npudopamu, Bompocer st
npueMaMH TIpueMamMu YCTHOTO
OpraHM3aIiu OpraHM3aIin cobecetoBaHUs
METOJTUKH pabor | metogukn  pabot | Ortuer o
pu pEeLIeHUHN | TIpH pemeHnu | 1ab0paTopHBIM
MIOCTaBJIEHHOMN MOCTaBJICHHOMN pabotam
3aJa4H. 3aIa4H.
UK onk-6.1 3uaer: npaswia | 3Haert: npaswia | Bnageer YO,
IIpencraBnsier | cocraBieHMs COCTaBJICHUS MaTepuasoM, o
Ppe3yIIbTaThI MPOTOKOJIOB MIPOTOKOJIOB MIPEACTABICHHBI
paboTHI B BUAE | OTYETOB OTYETOB M B pasJere.
oTdeTa M0 | XUMHYECKUX XUMHYECKHX Bompocer s
CTaHZ[apTHOﬁ OIIBITOB OIIBITOB YCTHOTO
dbopme Ha cobeceroBaHuUs
pycckoM Ortyer o
SI3BIKE 11a00paTOPHBIM
paboram
OIIK-6.4 Ymeer: Ymeer: Bnaneer Vo,
I'otoBut NPe/ICTaBUTh NPE/ICTaBUTh MaTepuasom, o
NPE3EHTAlMIO | pe3yJbTaThl OMBITOB | PE3yJbTATHI MIPEACTABICHHBI
1o TEME | ¥ pacyeTHBIX PabOT | OMBITOB M B pazJere.
paboTsI COTJIaCHO pacuyetHbIx pabor | Bompocsr s
NPEACTABIAET | TpeOOBaHUAM B | cOTTacHO YCTHOTO
€e Ha PYCCKOM | TaHHOUN obmactu | TpeOGoBaHUAM cobecetoBaHUs
SI3BIKE XUMUH. JTAHHOU obnactu | Otuer no
XUMUH. 11a00paTOPHBIM
paboram

Y — ycrubii onpoc, Ki-komnokBuyMm, O-otuer mo nabopaTtopHoii pabore, K-

KOHTpOJIbHAs paboTa

Xapakrepuctuka OC 115 o0ecnedeHHs TeKyIero KOHTPOJIs 10 M CHMILIMHE

Coneprxanue
Kon nnaukaropa N 2 3
[Inanupyemsiii pe3yabTaT oC 3aJJaHKs’/BONIpOCa U
KOMIIETCHIIUU
T.JI.

NIK onk-1.2 3HaeT: OCHOBHBIC 3aKOHBI CobecenoBanue. YcTHBIE OTPOCH
[pennaraer 3aKOHOMEPHOCTH, Ompenessomue | BoimonHeHne Hanucanue oTYeTOB 110
HUHTEPIPETAIHIO HarpaBJieHHEe u pe3yabTaT | NpaKTHYeCKUX 11ab0paTopHbIM paboTam.
pe3yJbTaToB NPOTEKaHUS MPOLIECCOB pabor.
COOCTBEHHBIX OpPraHMYEeCKUX PEaKIusixX
IKCMIEPHUMEHTOB U Ymeer: mnpoBoauth rnepBuuHblii | CobecemoBaHue. VCTHBIE ONPOCEHI
pacyeTHo- aHaj M3 pe3yJbTaTOB C y4eToM | BeimonHeHue Hanucanue oTueTOB 110
TEOPETHYECKUX PaboT ¢ | oOmmX 3aKOHOMEPHOCTEH, | MPaKTHYECKHUX 11ab0paTopHbIM paboTam.
HCIIOJTE30BAaHUEM (hopMyIUpyeEMBIX B pamKax | pabor.
TEOPETHYECKUX OCHOB OPraHUYEeCKON XUMHU Odopminenne
TPaJUIIMOHHBIX 1 HOBBIX OTYECTOB 110
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pa3aejoB XUuMHUU

71a00paTOPHBIM

paboTam.
Ymeer: rpamotHO opmymupoBats | CobeceoBaHue. YcTHBIE ONPOCH
BBIBOJIBI Odopmienne Hanucanue orderoB mo
OTYETOB 1o | yabopaTtopHBIM paboTam.
1a00paTOPHBIM
paboTtam.
WJIK onk-2.1 3HaeT: npaBuia U HOPMBI TEXHUKU | BeimonneHue YcTHBIE OIPOCHI
PaGoraer c OesomacHOCTH TpU  paboTe ¢ | Ja0OPaTOPHBIX Hanmcanme orderoB mo
XUMHYECKIMU XUMHYECKIMHA  pEeakTHBaMH  H | paboT. nmabopaTopHEIM paboTam.
BEIIIECTBAMH C (huznIecKuMu IpUOOpaMu
coOM0IeHIEM HOPM
TEXHHUKH 0€301acHOCTH
MK onk-2.3 Ymeer: paboTaTs Ha CTAHIAPTHOM Breinonnenue VYcTHBIE OPOCHI
[IpoBOAWT CTaHAAPTHBIE | AHATUTHYECKOM 000pPYIOBaHHU: 71a00PaTOPHBIX Hanmcanue oT4eToB 1O
oreparyu Juis AQHAJMTUYECKUX U TEXHUYECKHX pabor. 71ab0paTOpHBIM padoTam.
OIpeieNneHust Becax, pepakTomerpe
XMMHYECKOTO U
(a3zoBoro cocrasa Buageer: HaBBIKaMU pabOTHI C CobecenoBanue. VYcTHBIE ONPOCHI
BEILECTB ¥ MATEPUANIOB | COBPEMEHHBIMU XMMHUYECKHUMU Beimonnenue Hanmcanue otderoB mno
Ha UX OCHOBE npubopamMu, npueMamMmu 11a00paTOPHBIX 71a00paTOPHBIM paboTaM.
OpTaHM3aIK METOANKH pabot mpu | paborT.
pELICHNH OCTABICHHOM 3a1a4H.
MK onk-6.1 3HaeT: npaBuUiia COCTABICHUS Brinonnenue VYcTHBIE ONPOCHI
IIpencrasnser MPOTOKOJIOB OTYETOB XUMHIECKUX 71ab0paATOPHBIX Hanmcanue otueToB 1o
pe3yIbTaThHI PabOTHI B OTIBITOB pabor. nabopaTopHEIM paboTam.
BHUJIE OTYETA I10 YMeeT: MpeacTaBUTh PE3yIbTaThI Odopmienne
CTaH/ApTHO (hopMe HA | ONBITOB M PACUETHHIX paboT OTYETOB 110
PYCCKOM sI3bIKE COTJIaCHO TpeOOBaHUSIM B JaHHOU 11a00paTOPHBIM
OIIK-6.4 00J1aCTH XUMHH. paboTtam.

I'oToBut npe3exHTanuo
0 TeMe PabOThI
Hpe/CTaBISIET €€ Ha
PYCCKOM SI3bIKE

1. Crynenty HeoOXOAMMO BBIMONHHUTE 9 nabopaTtopHbIX pabot. [Ipw BEIONTHEHUH
71a00paTOPHBIX pabOT OLIEHUBAETCS TEXHUKA BBIOJHEHUS, 0(OPMIICHHE OTYETOB, BKIIOYAIOIIEe
pacueTsl 3alaHHOTO CUHTE3A.

2. Ilpenycmorpeno 11 coOecenoBaHuMii MO TEOPETHUECKOMY MaTepualy B BHJE

KOJJIOKBUYMOB.

3aueT BBICTABISAETCA CTYJEHTY, €CIM: MaTepuaa yCBOEH B IOJHOM 00BbEME, OTBETHI Ha
BONPOCHI TEKYLIEr0 KOHTPOJIS, CTYJIEHT BiaJeeT HEOOXOAMMBIMH YMEHHUSIMH U HaBbIKaMH,

o opMITEHBI

OTYETHI

CaMOCTOSITeNIbHON paboTe.
JlabopaTopHas paboTa CYUTAETCS BHITIOJIHEHHON €CITH:
1) mpenocraBieH MUCBMEHHBIH OTYET MO JaOOpaTOpHON paboTe, BBIMOJHEHHBIH IO
YCTaHOBJICHHBIM TPEOOBaHUSM;
2) NpHUCYTCTBYET 3alKCh O BBINOJIHEHUH pPAaOOTHl B JKypHajle MpernojaBarens HIu
NPUCYTCTBYET IMOJIUCH MPETNOAaBaTeNsi B MPOTOKOJIC BHIMIOJHEHUS paOboOThl cTyneHTa. Bo Bcex
JIpyTuX ciay4asx paboTa CuuTaeTcss HEBBIMOJHEHHOH. OTBETCTBEHHOCTh 32 HEBBINOJIHEHHE
YCTaHOBJICHHOTO KOJIMYECTBA Ja00paTOPHBIX padOT MOITHOCTHIO JISKUT Ha CTY/ICHTE.
Heszauer craBuTCA, €M B yCBOGHUM MaTepHaia UMEIOTCS MPOOeIbl: OTAEIbHbIE YMEHUS
HEIOCTaTOYHO YCTOHWYMBEI, OCHOBHOE COJEpKaHHWE MaTepuaia HE YCBOCHO; HE IOJIHOCTHIO
BBINOJIHEHBI JIAOOPATOPHBIE paObOTHI M HE MPEACTaBICHbI OTYETHI 110 TAOOPaTOPHBIM paboTaM.

OneHkH VI NPOMEKYTOYHOM aTTeCTalluu
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10 BCEM JIabopaTOpHBIM paboTawm,

BBITIOJIHCHBI

3aJaHUSA 110




O1eHKa «HEYT0BJIE€TBOPUTETbHOY !

(dbparMeHTapHOEe 3HAHHWE TIpeJAMEeTa, OTCYTCTBUE YMEHUH W HABBIKOB IMPUMCHEHUS
METOJIOB M TMOJAXOJIOB HM3y4yaeMOW AWCIMIUIMHBI TPU pPEIIeHUuH Y4eOHbIX 3amad (meHee 50
06ayuIoB).

O1eHKa «Y/T0BJIETBOPUTEIHLHOY:

HECHCTEMATU3HPOBAHHBIC 3HAHHS MPEIMETa, YaCTUYHO C(OpPMUPOBAaHHBIC YMEHHS W
HABBIKM TPUMEHEHHUS METOJOB U TOJXOJO0B M3y4aeMOU IUCIUIUIMHBI MPU PEHICHUH yY9eOHBIX
3anay (50-69 6aminos).

O1eHKa «XOPOIIO»:

B 1IEJIOM, C()OPMHUPOBAHHBIC, HO COJICPIKAIINE OTICIbHBIC MPOOEbl 3HAHUS TPEIMETa,
YMEHHE MPUMEHSATh METOJbI M MOAXOAbl U3y4aeMON MMCIMILIUHBI MPH PEIICHHH Y4eOHBIX U
NPaKTUYECKHUX 33/1a4 ¢ MUHUMAIBHBIM KOJIMYECTBOM OIIMOOK HEMPUHIMITHAIBHOTO XapaKTepa,
HAJIMYUE HABHIKOB MPUMEHEHHSI METOJIOB M MOAXOJ0B M3y4yaeMOW JUCHUIUIMHBI MPU PEIICHUU
y4eOHBIX M MpakTH4eckux 3axaq (70 - 85 Gamnon).

Ouenka «OTJIMYHO»:

cOpMHpPOBAHHBIE M CHCTEMAaTU3MPOBAaHHBIC 3HAaHUS MpeaMera, C(HOPMHUPOBAHHBIC
YMEHHS U HaBBIKM NMPUMEHCHHSI METOJIOB U IOJXOJIOB M3YYaeMOH TUCIUIUIMHBI TIPU PEIICHUN
yueOHBIX U MpakTudeckux 3aaad (86-100 6anios).

Pa3paGorunkmu:

J.X.H., mpodeccop [IpotinakoB A.T'.

(3aHUMaemas OOIHCHOCMY) (uHuyuansl, hamunus)

[IporpamMma cocraBneHa B cooTrBercTBUM ¢ TpeboBanusimu OI'OC BO u yuerom
pexomenaanuii ITOOIT no HanpaBIeHUIO NOATOTOBKH.

[IporpamMma paccmoTpeHa Ha 3acelaHud Kadeapbl TEOPETHUYECKOHM U MPUKIAIHOU
OpPraHMYECKON XUMUU U MOJIUMEPU3ALMOHHBIX IPOLIECCOB

ITpoTtokon Ne 05 ot «14» ampens 2025 r.

3aB. kadenpoii /7 _ Kwxnuses B.H.

Hacmoswas npoecpamma, ne modcem Ovbimb 60cnpou3gedeHa Hu 6 Kaxou ¢hopme bOe3
npeosapumenbHo20 NUCbMEHHO20 paspeuletust Kagheopul-paspabomyuxa npocpammbl
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