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MecTo AUCHHMILINHBI B CTPYKTYype 00pa3oBaTeIbHON MPOrpaMMbl

Hucuunnuna «OpraHuyeckas XUMUsS» OTHOCUTCA K JUCHUIUIMHAM 00s3aTeIbHON YacTu
broka 1. IIpeaMeTHO-METOAMYECKOTO MOJYJI Yy4eOHOTO IUTaHa OCHOBHOM MPOQeCCHOHAIBHON
0o0pa3oBaTeNbHON MPOrpaMMbI  BBICIIETO0 OOpa3oBaHWS — MPOrpaMMmbl OakajmaBpwara Io
HarnpaBiaeHuto moarotoBku 44.03.05 Ilemarormveckoe oOpazoBaHue (¢ AByMs NPOGUIIMU
MOJITOTOBKHU ), HAMIPABJICHHOCTH (Mpoduib) oOpazoBaTeibHON mporpammbl «buonorus. Xumus,
O04HOU (hOPMBI OOYUCHHUSI.

JlucuuniuHa onupaeTcs Ha pe3ysbTaThl 00yueHus, chOpMHpPOBAaHHBIE B paMKax psja

JUCLHMITIINH yqe6H0r0 IJIaHa. <<O6H_[aﬂ U HCOPraHUYCCKasA XHUMUA», «Pemenne XMMHUUYECKHX
3aaa4», «AHamUTHYECKAS XUMHUSI».

Pe3ynbrarel M3ydeHHs IUCLUIUIMHBI SIBISIOTCS OCHOBOM JUISl M3YYEHHUs IUCLUUIUIMH H
IPOXOXKACHUS NpPaKkTUK: «Meroauka oOydeHHs M BOCIMTAHUA: XUMUS», «OpraHuyecKuit
cuHTe3», «Heoprannueckuit cunres» , «lIpukiagHas Xxumus», «XUMHsSL OKPYKAIOLIEH CPEIbI»,
«BueypouHnas paboTa o xumun», «Ilegarornyeckas npakTuka no XUMUU.

1. Ilepeyenn miIaHnpyemMbIX pe3yJibTaTOB 00y4ueHHsl (00pa3oBaTe/bHBIX Pe3yJIbTATOB)
10 JMCHUILIHHE

Heabt0o ocBoeHUs UCHUIUIMHBI «OpraHudeckas XuMus» sBisiercs (popMupoBaHue
CHELUATU3UPOBAHHBIX U CUCTEMAaTU3UPOBAHHBIX 3HAHUH B 00JaCTH OPraHUYECKUX BEIIECTB, UX
B3aMMOIIPEBPALICHUSIMM, THUIIAMU PEAKIMM, OCHOBHBIMM MEXaHU3MaMH, METOOJIOTUEN
MCCIIEIOBAHMSI, 4 TAKXKE C UCTOPUEH 3TON HAYKU U €€ COBPEMEHHBIM COCTOSIHUEM, IT0KA3bIBAET €€
CBSI3b C IPYTMMH HayKaMHu.

3agadedi ocBoeHMS IMUCLUUIUIMHBI «OpraHnyeckas XHMHsD» SBISAECTCA pPAacIIUPEHHE U
yriayOieHue 3HaHUM, MOTYYEHHbIX B IIPOLECCE H3Y4EeHUs 0a30BBIX KypCOB XMMHUH, U U3y4EHUS
OCHOBHBIX XUMHYECKMX IIOHSATHM, 3aKOHOB M 3aKOHOMEPHOCTEH; IPOBENCHUA BCEX
JIEMOHCTPALlMOHHBIX, J1a0OpaTOPHBIX OIBITOB M UX XHMMHU3M B paMKax IIKOJIBHOIO Kypca
OpPraHMYeCKOM XUMHH U BO3MOKHBIX 3JIEKTUBHBIX KYpCOB; TEXHUKY 0€30M1aCHOCTH MpHU paboTe B
XUMHUUYECKOHN J1TabOpaTopuu M IpHU IPOBEJCHUH J1a00pAaTOPHBIX U IEMOHCTPALIMOHHBIX OIBITOB, a
TaKXe MPOTrPAMMHBIX MPAKTUYECKUX padOT MO OpraHUYeCKOM XUMHMH; 0COOEHHOCTH PabOTHI C
OpraHMYECKMMH BEUIECTBaMM B JaOOPATOPUU U UX MPaBUIIbLHOE XPaHEHUE;

B pesynbrate ocBOeHHs NporpaMmbl OakanaBpuaTa OOyYaroIIMMCS JIOJKEH OBJaJeTh
CIIENYIOIIMMH pe3yJibTaTaMi OOYYEeHHS MO AUCHUIUIMHE «Opranudeckass xumus» (B Tabiuiie
IPEJCTAaBICHO COOTHECEHHE O0pa3oBaTEIbHBIX pPE3YIbTaTOB OOYUEHHUS IO JUCLUIUIMHE C
MHAMKATOpPaMH JIOCTH)KEHUSI KOMIIETEHIINHN )

Komnerenuus u
WHJIMKATOPBI €€

OO6pa3zoBaTeabHbIC PE3yIbTAThl TUCIUTLTAHBI
(aTans! GOPMHUPOBAHUS AUCIUILIIUHBI)

JOCTUXCHUS B 3HACT ymeer BJIaaceT
JUCLUIUINHE
[K-1.1 OP-1 OP-2 OP-3
3HaeT CTPYKTYpY, POJIb U MECTO NPUMEHSTh HaBbIKaMU
COCTaB U peAMEeTHON 00acTu TEOpEeTUYECKHE 0e30macHoil paboThI
JIMIAKTHYECKHUEe OpraHMYeCKON XMMHUM | IaHHBIC MO MPEAMETY C BEIIECTBAMHU

€IMHUIIBI TIPEIMETHOMN
obnactu
(mpenogaBaeMoro
npeaMeTa).

B o011€eit
KapTUHE HAy4YHOTO
3HAHUA.

UL peTIEHHUS 3a/1a49
0 MpeaMeTy U
OCYIIECTBIISITh

XUMHYECKHI aHAJIN3

Ha OCHOBE
OOIIETTPUHATHIX
METOJTUK




I1K-1.2 OP-4 OP-5
VMeeT OCyIIEeCTBIATh | OCHOBHBIC METOJBI U | OCYLIECTBIIATH BHIOOD
010Op y4ebHOTO IPUHLKIBL 0TOOpa Hauboree
COZIeprKaHus Uil €ro anmaparypsl u 1eJ1ecO00pa3HbIX
pcaim3anuun B 060pyI[0BaHI/I$I IS MECTOOOB,
pasIniHBIX BBIIIOJHEHHUS HAY4YHO- cpezcTs u hopm
dopmax 00y4eHHS B | pccmenoBaTeNbCKHX U OpraHu3alyu
COOTBETCTBHHU c J1aGOPATOPHBIX y4deOHoro mporecca, B
tpeboBanmsiMu PI'OC | o oy paboT COOTBETCTBHH C
00 JUJAKTHYECKUMU

3aJjauaMu
[1K-1.3 OP-6 OP-7
JleMoHCTpUpYET TPaJULIMOHHBIE U HaBbIKOM NPUMEHEHUSI
yMeHue COBPEMEHHBIE METO/IbI, Pas3INYHBIX METO/IOB,
pa3pabaThiBaTh cpenctBa u Gopmbl [IPUEMOB U
pasnudHbIe GOPMBI OpraHusanuu TEXHOJIOTHI 00y4eHus
y4eOHBIX 3aHATHH, yueOHOro mporiecca 1 B Pa3IUuHBIX (popmax
HNPUMEHSTh METOIBI, 0COOEHHOCTH OpraHu3aluu
IpUEMBI U HCIIOJIB30BaHUs yuebHOro
TEXHOJIOTUH COBPEMEHHBIX nporecca.
00yueHus, B TOM Hay4YHBIX JAaHHBIX B
qucie OpraHu3aluu
MH(OPMAIHOHHBIE. y4e6HOro mporiecca

10 TUCUUIUINHE
«Opranuueckas
XUMHUSD)
2. O0beM JAMCHMUILIMHBI B  3a4eTHBIX €IMHHMIAX C YKa3aHMeM KOJIHYeCcTBa

aKaJeMH4YeCKHMX YacOB, BbIEJIEHHbIX HAa KOHTAKTHYI0O PadoTy 00y4armommxcs c
npenojaasarejaeM (M0 BHAAM Y4YeOHBIX 3aHATHI) M HAa CAMOCTOSTEIbHYI pPadoTy

00y4yarIuXxcs
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3.Coaepxanue TUCHMILIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYECKHUX YaCcOB U BUAOB y4eOHbIX 3aHATHIA

3.1.Ykazanue mem (pazoenoe) u omeedeHH020 HA HUX KOAUYUECHBA AKAOEMUYECKUX UACO8

U 6UO08 YUEOHBIX 3AHAMUL

n/n

HaunmenoBaHnue paznena u tem

KonuuecTBo yacos mo (bOpMaM OopraHmsanuu

o0yucHHs

Jlexun

JlabopaTtopHbie
paboThI

CamocrosgTeabHas
pabora

5 cemectp

BBenenue B Kypc OpraHu4ecKoi XUMUH.

AJKaHEL.

AJIKEHEL.

AJKanueHsl.

AJIKVHBI.

o g M W N

AJWIUKINYECKHE BEIeCTBA.
MoHonuKInYecKue CoOeTMHCHHUS.
Maxkpouukisl. [lonunuknnueckue
coequHenus. [lonarue o TepreHax,
TEepPIEHOMIaX, CTEPOUIaX.
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Apomarnyeckue BeniectBa. benzon u
TKWIOCH30JIBI. APUIICYITb(OKUCIIOTHI.
[MonusinepHble OCH30UTHBIC CUCTEMBI.
CoennHeHus ¢ U30JIMPOBAHHBIMU
OeH301bHBIMH siipaMu. KoHIeHCHpOoBaHHBIE
crcteMbl. HeOCH30UTHbIC CHCTEMBI.

8.

KoHuenmus 37eKTpOHHBIX CMEILEHUN:
VMHAYKTUBHBIN U ME30MEPHBIN AP (HEKThI

HUTOI'O 3a S cemecTp:

18

30

33

6 cemecTp

FaJ'IOI‘eHHpOI/BBOI[HBIC MMPEACIIbHBIX U
HEMPECACIIBbHBIX YTJIICBOJOPOI0B.
ApI/IJ'II‘aJ'IOFeHI/II[H.

10.

MeTaJ'IJ'IHpOI/I3BOI[HI>I€ MMpEaACIbHBIX U
HCIMPCACIILHBIX YTJIICBOAOPOJOB.

11

Hutpocoenunenus. HutpoapeHsl.

12.

AnKuiaMUHbI. AMUHBI HENPEIETbHbIX
YIJIEBOAOPOJOB. ApOMAaTUYECKHUE aMUHBI.
ApomaTH4ecKue a30- U AMa30COeIUHECHMUS.

13.

AJKaHOIIBI (COUPTHI) U UX TUOTPOU3BOHBIE.
OnHOaTOMHBIE 1 MHOTOQTOMHBIE CITUPTBHI.
[TpocTeie 3¢upbl 1 THOAPUPEI.
Kpaynadupsl. Oxcupassl.

14.

denoswl.

N

15.

Anbneruipl U KeToHBI. [ eTepoaToMHBIE

10




KonmuectBo 9acoB mo Gpopmam opraHu3anuu
No 00y4eHus
W HanmeHoBaHnue paznena u Tem
Texunu JlabopaTopHbie CamocrosTenpHas
paboTsl pabora
aHaJIOTH aJbJCTUJIOB U KETOHOB.
16. | MoHo- 1 TUKapOOHOBBIE KUCIOTHI. 4 6 10
Henpenenbable KapOOHOBBIC KHCIIOTHI.
17. | ®yHKUMOHATBHBIE IPOU3BOIHBIE 4 10 10
KapOOHOBBIX KUCTOT. Conu. CrioKHbIC
a¢upsl. AMuel. HUTpHTbl. AHTHAPHUIBL.
["anorenanruapubl. OKCOKUCITOTHI.
OKCHUKHCIIOTBHL.
HUTOI'O 3a 6 cemecTp: 30 50 73
18 ['eTepornukiInyecKkue BeIIecTBa. 4 8 8
[TaTHdIeHHBIC APOMATHICCKHEC
rerepouukibl. [llecTnuneHHbIe
apoOMaTUYECKHE TeTePOMKIIBL. [IupuauH.
CuCTeMBI ¢ HECKOJILKMMH T'€TepOaTOMaMH.
Jwnasunsl. [IMpuMUIMHOBEIE U TyPUHOBBIE
OCHOBaHMUSI.
19 AMHWHOKUCIIOTHI, IEITHIbI, OCIKH 4 6 7
20 YrieBo bt 4 6 8
21 Hykieo3uapl, HyKJI€OTHIbI, HYKJIEHHOBBIE 2 4 6
KHCIIOTEHI.
22 Jlunu et 2 6 8
23 ['eHeTHYECKast B3aUMOCBSI3b KJIACCOB 2 4 9
OPraHWYECKHUX BEIIECTB
24 WNnentuduxanus opraHnyecKux 4 6 7
COEMHEHU I
HUTOI'O 3a 7 cemecTp: 24 40 53
Bcero 3a 5,6 u 7 cemecTpsl 72 120 159

3.2.Kpamkoe onucanue cooepiicanus mem (pa3oesos) OUCUUNTIUHbL

1) BBeneHue B KypC OpraHM4YecKoil XMMHUH. BbinencHue OpraHMYeCKUX COCIUHCHUH W3
pacTeHui 1 APYrux MPUPOJHBIX OOBEKTOB U UX MCIIOJIB30BaHME B MPAKTUYECKUX IIENAX Ha 3ape
dopMupoBaHusa uenoBeueckoro oomiectBa. OdopMieHre OpraHuYecKol XMMHHU B BUIE
CaMOCTOSITENIbHOW HayyHOW JuCHMIUIMHBL. IlpenMeT U OOBEKTBI OpPraHUYECKOW XUMHH.
Knaccudukanus u HoMeHKIaTypa opraHmdeckux coenuHeHuil. Pabotsl Kekyne, Kynepa mo
OIIMCAHUIO MOJIEKYJI OPraHUYEeCKUX COCIMHEHMI. YueHue byriepoBa 0 XMMHUYECKOM CTPOCHUU
BerecTB. CTaHOBJIEHHE OJIIEKTPOHHBIX IMPEJICTaBICHUM B OpraHuyeckoil xumuu. PabGoTbl
JIptouca, bopa, Ulpenunrepa. MonekyispHble OpOMTaIM MeTaHa, OSTHIIEHA, alleTHIEHA.
KoBaneHntHas cBsi3b, €€ BHJIbI, METOJbl 00pa3oBaHMs, CBONCTBA. TpHU BaJEHTHBIX COCTOSHHS
aToma yriepoga. THUIBl OpraHMYECKUX peakiuil, (akTopbl, BIMAIONIME HA MX CKOPOCTh U
HaIpaBJIEHHOCTb, KaTanu3. UHTepakTuBHBIEe dopmbl: PaboTa ¢ XUMHUYECKUMH MTPOrpaMMaMu
MojenupoBaHus. PemieHune mnpoOneMHBIX 3amad  MUKporpymnmamu. Pabora ¢ uHTepHeT-
UCTOYHUKAaMU. BrinonHeHne 1abopaTopHOil paboThI 10 Ka4eCTBEHHOMY OINPE/IEICHUI0 COCTaBa
OpraHUYECKUX COCIUHECHUM.




2) Aakanbl. PactipocTpaHeHue ajqkaHOB B MPUpPOJE, UX OHoyornueckas (QpyHKIMS W 3HAYCHHE
Ui SKOHOMUKH. CriocoObl MOJTy4eHHs U3 3JIEMEHTOB M OKCHAOB yriepoja, peakuus duriepa-
Tpomma. OCHOBHBIE XapakTepUCTUKH (hu3ndeckux CBOMCTB ankaHoB. IIpupoma C-C u C-H
cBi3ell B ajkaHax. lajoreHupoBaHHe (XJOpPUpPOBaHHE, OpPOMHPOBAaHHE, HOIAUPOBAHUE,
¢dTopupoBanue), 3P PEKTUBHOCTD u PErMoHanpaBIEHHOCTD ITUX IIPOLIECCOB.
CynbpoxaopupoBanue U cylb(OOKHUCICHHE, HUTpoBaHUE. OKHUCIEHUE AJKaHOB - IOJHOE U
YaCTUYHOE; MIPEJICTABICHUE O PA3BETBIEHHBIX LIEMHBIX paJMKaIbHbIX peakuusx. [Ipakruueckoe
MCII0JIb30BaHUE YACTUYHOIO OKHUCIECHUS alkaHOB. VIOHHBIE peaklny aJKaHoB. [lerunpupoBanue
QIKaHOB M MX u3oMmepuszanus. KpekuHr ajkaHoB (TEPMHYECKMM M KaTaJIUTUYECKHI).
[TpencraBiaenns 006 OKUCIUTENBHOM MPUCOECAMHEHUH AJIKAHOB K MeTajulaM. XUMHUS aJIKaHOB Kak
TeopeTnyeckas 6aza COBpEeMEHHBIX MTPOIECCOB HEPTEXUMUU.

HNuTepakTuBHbIe (popMbl: PaboTa ¢ XUMHUUECKUMH IpOrpaMMaMH MozenupoBaHus. Pemenue
TEOPETUYECKUX U OKCIEPUMEHTAIbHO-TIPAKTHYECKUX 3aJad MuKporpymnmamu. Pabora ¢
MHTEpPHET-UCTOYHUKAaMU. BbinonHenue nabopaTopHOi paboThI.

Aakenbl. Homenkiarypa. [Ipupona neoiinoit cBsizu. ['eomerpuueckas (1iuc-, TpaHnc-) u3omMepust
ankeHoB. dusnueckue cpoicTBa ankeHoB. [IpeBpamennsa. M3oMepusanus, CBsA3aHHAs C LMC-,
TpaHC- IEpPexXo/JlaMU U IEepeMELIeHHUEM KpaTHON cBs3u. BoccTaHOBIEHHE alIkeHOB, IpHUpOJa
KaTaJln3a 3TOro nporecca. AJKeHbl Kak ocHOBaHHUs JIplonca. DnekTpoduiabHOe MpUCOETUHEHNE
K KpaTHOM cBsi3u (Ag). MeXxaHuU3M U CTEpPEOXUMHMsI IMPHUCOEAMHEHUs TaJOreHOB, BOJAbI U
MUHEPAIBHBIX KHUCIOT 10 KpaTHOW cBs3u. llpaBuno MapkoBHukoBa. ['omonuTHueckoe
NPUCOECTUHEHNE K AJKEHaM TaJIOTeHOB U OPOMHCTOBOJOPOJHON KHCIOTHL. OKHCICHHE aKEHOB.
Peakius Barnepa. DnokcunupoBaHue 3TUiIeHa KuciopoaoM. O30Honmu3 ankeHoB. OOpazoBaHue
HOBBIX YTJIEpPOJI-YTJIEPOIHBIX CBSA3EH C MCIOJIB30BAHUEM AIKEHOB. VX runpodopMuimpoBanue B
HOPUCYTCTBUM KapOOHUJIOB METAJUIOB; MEXAaHMU3M 3TOM peakluH, €€ MpaKTH4YecKas BaKHOCTb.
AnKunMpoBaHUE alKeHOB ankaHamu. [lonmuMepusanus ajaKkeHOB: KaTHOHHAs, AaHUOHHAf,
KoopauHaiuoHHas. Pabotel Lurnepa n Harra. IIpombliieHHOEe UCTIONB30BaHNE 3TUX PEaKLUil.
CyImHOCTh TEJIOMEpHU3alUU JSTUJIEHA YETBHIPEXXJIOPUCTBIM YIJIEPOAOM. 3HAYEHHE ITOrO
npouecca. Peaknuum ankeHoB, 3aTparuBatomve ammwibHble C-H cBA3u: ramouampoBaHue,
OKHCJIEHHUE, OKHCIUTEJIbHBII aMMOHOJIU3.

HNuTepakTuBHble Gopmbl: PaboTa ¢ XUMHYECKMMHU IIpOrpaMMaMu MoOJeNUpoBaHus. Pemenue
TEOPETUUECKHUX U IKCIEPUMEHTAIbHO-IIPAKTUUECKUX 3a7a4 MUKPOTpYyIIIaMHu.

4) Aaxkammenbl. Knaccudukamms. Homenknarypa. ConpspbkeHHbIE JHEHBI. DIIEKTPOHHOE
CTpOoeHHE. XUMHYeCcKHe CBOMCTBaA. [lomHOe ruapupoBaHHEe, TOMOJIMTHYECKOE MPHUCOEIUHEHUE
(1,4-npucoenuHeHme). OnexrpoduiabHOe IPUCOEIHEHNE (rajloreHMpoOBaHUE,
ruaporanorenponanue). Juenossiii cunrtes. Pabotsl MnateeBa u JleGeneBa, pa3BUTHE ATHX
pabot lunscom u Anbiepom. [Tomumepusariust CONpsiKEHHBIX TUEHOB, CHHTE3 UCKYCCTBEHHBIX
Kay4yKoB, HCTOpUS  BOIIpOCA, COBPEMEHHOE  COCTOSHME  IpoOsieMbl.  XUMHUYECKas
XapaKTepUCTHKA KaydyyKOB, pe3MH M ryrranepud. KyMmynupoBaHHbIE AMEHBI. DJIEKTPOHHOE
crtpoeHue. IIposiBieHre XUpanbHOCTH B MOJIEKYJIaX AJZIEHOB. XUMHYeCKue cBoMcTBa. IlomHoe
THJIpUPOBaHUE. DIEKTPOPHIbHOE pucoeuHerHue. Mzomepu3aus ajajieHOB B aJIKUHBI.
HNurepakTuBHble popMbl: PaboTa ¢ XMMHUECKUMHU MporpaMmaMH MoJeiaupoBaHus. Pemenue
TEOPETUYECKHX U HKCIEPUMEHTAIbHO-NIPAKTHUECKUX 3a/Jady MUKporpymnmamu. PabGorta ¢
MHTEPHET-UCTOYHUKAMHU.

5)Anxunbl. Homenknatypa. M3omepus. DnekTpoHHOe cTpoeHHe. Meroasl cuHTe3a. [Ipsimoit
cuHTe3 U3 >neMeHToB (bepTiio), ero coBpeMeHHOe TexHUYeckoe BoruioueHue. [luponns merana,
THJIpOIM3 KapOuaa Kaiblus. [leruaporanoreHMpoBaHUE U JETAlIOTeHHUPOBAHNE BUIIMHAIBHBIX
OJINTOTAJIOTEHAJIKAHOB M ankaHoB. Pusnueckue cpoicTBa. [lomspuszyeMocTs. XuMHYECKHE
cBoiicTBa. B3priBo0Opa3HbIil pacnaj amneTuieHa 0 3JeMeHToB. TexHuka 6e30MacHOCTH PaboThI
C 9TuUM BemiecTBOM. n-KoMmiekchl 3THiI€Ha C MepexoAHbIMH MeTamamu. Karamutuueckoe
TUAPUPOBAHUE AJKWHOB, UX BOCCTAHOBJICHME AKTUBHBIMM METAJUZIaMM B JKHJKOM aMMHAkKe.
['omonuTH4eckoe 1 AMEeKTPOoPUIbHOE TPUCOEANHEHNE TAIOT€HOB U TaJJOT€HBOIOPOIHBIX KUCIOT
Kk ankuHam. Kartanmu3 wmsrkumu kuciaotamu Jletouca. I'maparammsa, pabotsr Kydeposa,



NpEJCTaBICHUs O MEXaHW3Me 3ToW peakuuu. HykineopunbHOe NMpHCOeNMHEHHE K aleTHIICHY.
Ponb cynepcuibHBIX OCHOBaHUM B TakoM mporecce. CHHTE3 MPOCTBIX M CIOKHBIX BUHUIIOBBIX
apupos (Pasopckmii, Penme, IllecrakoBckuii). IlonHoe okucinenue anerwieHa. YactuyHoe
OKHUCJICHHE aJKWHOB: OKHCIIEHHE O30HOM, II€pMaHraHaTtoM, OWXpoMaTOM B KHUCIOH cpene.
KucnotHele cBOMCTBa TEPMUHAIBHBIX aJKUHOB. [lodydeHre MX METaNIMYECKUX MPOU3BOIHBIX.
AJKUIMPOBAHUE HOTUX TMPOU3BOAHBIX TAJTOUMAHBIMU QJIKWIAMU KaK MYTh pPacUIMpPEHUs
YIJIEPOJUCTOrO CKenera MouieKynl. Karanurtudyeckoe ruapoopMIIIMpOBaHUE AJIKHHOB U
pOJCTBeHHBIC peakuuu. JIMHeHHbIe T1U- U TpuMepu3amuu arnetwieHa B npucyrcrsuun CuCl/HCI.
[TpomblieHHOE UCIIOJIb30BaHUE ITUX COETUHEHUH. [Muknorpumepusanus u
HUKIOTeTpaMepu3allisgd  aleTHJieHa C  HCIOJIb30BAHHEM HHUKEJIEBBIX  KaTaJM3aTopoB C
oOpa3oBaHueM O€H30JIa M IIMKJIOOKTATETPacHa, COOTBETCTBEHHO. [lonmmMmepusanus aaKuHOB,
OyTh MOJYYEHUS CONPSDKEHHBIX MoMeHOB. OKucIUTeIbHas KOHACHCAIUS TEPMUHAIbHBIX
QJIKUHOB B IIPUCYTCTBUHU OJTHOBAJICHTHON MEIH.

HNuTepakTuBHble popMbl: PaboTa ¢ XUMHYECKUMHU MpOrpaMMaMu MojenupoBanus. Pabora c
MHTEPHET-UCTOYHUKAMU. PeleHne TeopeTnyeckuxX M 3KCHEPHUMEHTAIbHO-IIPAKTUYECKUX 3a4ad
MUKporpynmnamu. Beinonnenue nabopaTopHoit paboThlI.

6) AIMIMK/JIHYeCKHe BellecTBa. MoHouuMKJIN4YeCcKHe coeluHeHus. MaKpOUUKIIbI.
Homumukanyeckue coenunenusi. IlonsaTme o0 TepmeHax, TepNeHOUAAX, CTePOUAAX.
Knaccudukanus amuukiIoB - MOHO- W TIOJNUSAJEPHBIE CHUCTeMBl. LlUKIIoalKaHbl W WX

(GyHKLIMOHAJIbHBIE NPOM3BOJHBIC. YCIOBHOE DPa3/leIEHUE MOHOLMKIOB Ha Mallble, CpeIHUE U
MakpouMKIn4yeckue  coeauHeHus.  CTPyKTypHbIE  XapaKTEPUCTUKM  aIUIMKIMYECKUX
COEJMHEHUH, UX COOTBETCTBHE aIM(aTUUECKUM BELIECTBAM M XMMHUYECKOe cBoeoOpasue. THumbl
HAIpPsDKEHUS B QJIMLMKIIAX - YIJIOBOE, TOPCUOHHOE, HEeCcBsI3eBoe. Ipupoanbie anunukisl. Masbie
mukibl.  [uknonponan, nuknobyran. Mx  snekrtpoHHble  ctpoeHue.  Kondopmauuun
nukio0yTaHoB. llposiBieHHMEe BHYTPUMOJEKYJISAPHOrO HampskeHHs. Meronbl  CHHTE3a:
muKM3anus  1,3-1ubpoMankaHOB LMHKOM MJIM MarHueM; B3aUMOJCHCTBHE QJIKEHOB C
kapOeHaMu; pa3ioKeHHEe TUIPA30HOB, OJYYCHHBIX U3 o,B-HempenenbHbix keToHoB (KmkHep).
B3aumoneiicteue 1,3-mubpoMiponaHa ¢ MaJOHOBBIM 3(HUpPOM UM HaTpueM, peakuu [2+2]
LUKJIOTIPUCOETUHEHMS, AIIEKTPOLMKINYECKHE peaxkuuu COIPSIKEHHBIX JIUEHOB;
BHYTPUMOJIEKYJIIpHAs allMJIOMHOBAsE KOHJAEHcalus 3(QUpoB SHTAPHOM KHUCIOTHL. XHMHUYECKHE
CBOICTBa - pacKpbITHE MaJIbIX LUKIIOB. [IpakTHueckoe 3HaUeHUE IIUKIIONPOIaHa U UKI00yTaHa,
a Takke HuX npou3BoAHBIX. CpenHue (0ObIUHBIE) LMKIBL LlUKIOMEHTaH, NUKIOTeKCaH,
LUKJIOTeNTaH, HX 3JEKTPOHHOE CTpOeHue, KOH(opMmaluoHHble cocTosHUA. OcoOeHHoCTH
KOH(pOpMaLUi IUKIOreKcaHa, KOH(GOPMALMOHHBIM aHalIM3 3aMEIIEHHBIX IHMKIOTE€KCaHOB.
Kondopmanun u peakumonHass crnocoOHOCTb. OCHOBHBIE METObl CHHTE3a. XHMHUYECKHE
CBOICTBa. ['OMOIMTHYECKHE pPEAaKUMM 3aMEIICHHs, M30MEpU3alus LHKIOB, IErHIPUPOBAaHUE
LUKJIOT€KCaHa, HEeoOpaTHMbIM KaTanu3 3eauHcKoro. IIpakThyecku BaXKHbIE COEIMHEHUS,
OTHOCAIIMECSd K CPEeJHUM IMKJIaM (IpocTarjaHAuHbl, BUTaMUH A). Makpouukisl. OcoOble
CTpyKTypHble cBoiicTBa cucteM Cg-Cip, NpOsIBIEHHE B HHMX HECBSI3aHHOTO HaNpPSDKEHUs
(HampspKeHHsI, KOTOpOE€ BO3HUKAET MEXJy TIpyIIaMH, He SBISIOUIMMUCST HEMOCPEICTBEHHO
CBA3aHHBIMU Mexay coOoil). Knaccuduxamus. IlpuHuunel HoMeHKnIaTypsl. CHCTEMBI C
U30JIMPOBAaHHBIMH LIMKJIAMH, CIUPAHOBbBIC, KOHJACHCUPOBaHHbIE, KapKacHbIE (TTOJIUIPHUUECKUE).
O030p XMMHUYECKHX OCOOEHHOCTEH HamOojee BaKHBIX KapKacHBIX YIJIeBOJIOPOAOB (KyOaH,
OpU3MaH, TpoleiaH, aaamaHtaH). [IpakTuuyeckoe UCMONb30BaHUE MOMUIMKIOB. OOmue
JaHHbIE O CTPOEHMM MPUPOJHBIX KOHJIEHCHUPOBAHHBIX MOJHUIMKIOB - TEPIEHOB, TEPIECHOUIOB,
CTEPOUJIOB.

HNurepakTuBHbIe (popMbl: PaboTa ¢ XMMHUECKUMHU MporpaMmaMu MojeiaupoBaHusi. Pabora c
MHTEPHET-UCTOYHMKAMU. PeleHne TeopeTndeckux M IKCIEPHUMEHTAIbHO-IIPAKTUYECKUX 3a4ad
MUKpOTPYIIIaMHU.

7)ApomaTnyeckde BemecTBa. bBeH30J W AJNKWIOEH30Jbl.  APHJCYJIb(POKHCIOTHI.
[Moamsinepuble GenszouaHble cuctemMbl. CoeJUHEHHUS € W30JMPOBAHHBIMH 0€H30JIbHBIMU
sapamu. KonpencupoBannble cucrembl. HeOensomanble cucrembl. beH3onbHOE s7apoO.



Crpoenne. Kiaccuueckoe M KBaHTOBO-XMMHUYeCKoe omucaHue. IloHsATHE 00 apOMaTWUYHOCTH.
[TpaBuno Xrokkens. M3omepusi mpow3BOAHBIX OceH3071a. XWUMHYECKHE CBOMCTBAa Oe€H30j7a M
AIKHIOCH30I0B. Peakuuy mpHCOeTUHEHHsT XJIOpa, BOCCTAHOBIICHHE (TIOJIHOE M YaCTUYHOE),
OKHCIICHHE. APEHOBBIE KOMIUIEKCHl IEPEXOJHBIX METAIOB. JIEKTPO(UIbHOE 3aMelleHHE,
MeXaHu3M. o- U m-KOMIUIeKChl, mpenapaTuBHOE Hcmoib3oBanue. Peakuus Opunens-Kpadrea.
[IpaBuna opueHTAMM OpU SIEKTPOPHIBHOM 3aMElIeHUMH B O€H30JbHOM sjpe. Peakuuu,
3aTparuBaroIliie AJIKWIbHBIE paguKalbl apeHoB. CTHPON, €ro XUMHYECKHE OCOOCHHOCTH.
AcnexkTsl MPAaKTUYECKOTO MCIOJb30BaHMs OC€H30Ja M €ro ajJKWIbHBIX IPOM3BOJHBIX.
Apuncynbdokucinorsl. Homenknarypa. Ctpoenue. Meronsl mnomydenusi. CynbhupoBaHue
apeHoB, CyJIb(UpPYIOIIME areHThl, MexaHu3M. dusnueckue CBONCTBA. XUMHUYECKUE CBOWCTBA:
BOCCTaHOBJICHHE, 3aMEIIeHHE TUApOKcwia y aroma cepbl. Cynbhamuabl. DaekTpoduibHOE
3amelieHue cynbdorpynmnel. HyxneopunpHoe 3amemnienue cynabgorpynnsl. Ilpumenenue
CyTb(OKHCIOT M HUX TMPOU3BOAHBIX B mpakTuke. [lonusaepHble OEH30MIHBIE CHCTEMBI.
CoenuHeHHs C H30JIMPOBaHHBIMU OeH30JbHBIMHU sapamu. dudenun. Ctpoenue. OnTuueckas
AKTUBHOCTH TUHUTPOAN(PEHOBON KUCIOTHI U APYTHX aHTPOMOIHAHTUOMEPHBIX cucTeM. CHHTE3.
OcHoBHbIe xumudeckue cpoictBa. llomudenunmeransl. CTpykTypHbIe 0coOeHHOCTH. CHHTE3,
ucrnonbp3oBanue peakumun Ppupens-Kpadprca u  xoHmeHcanmum KapOOHHMIIBHBIX — CHCTEM.
TpuapwiMeTanbl, T€HEPUPOBAHUE TPUAPUIMETAHOBBIX paJMKaJIOB, KaTHOHOB W aHUOHOB.
TpuapuiMeTaHOBbIE KpacUTENIH, WX XMMHUYECKHE OCOOEHHOCTHM M AaCMEKTbl MPaKTHYECKOI'O
ucnonb3oBanus. Kpucransuoner, ¢eHondtanens. IIpuunHbl M3MEHEHUS MX OKPAaCKU IpU
u3MmeHennn pH-cpeabl. TpunrtuneH. CBsi3p  €ro NpPOCTPAaHCTBEHHOM  OpraHU3alUud  C
xumuyeckumu cBoiictBamu. Hadramun. Crtpoenne. OcoOEHHOCTH XHMHYECKHUX CBOMCTB.
Peakuuu npucoeauHeHUs, 3JIEKTPOPHUIBHOTO 3aMelleHus. Bricuine KOHIEHCHpOBaHHbBIE
cucreMbl. AnTpanieH. CrpoeHue. XUMHUYECKHE OCOOCHHOCTH, CBS3aHHBIE C AKTUBHOCTBIO
nonoxenus 9,10, BoccTaHOBJIEHHE, TaJIOTCHUPOBAHHWE, IUEHOBBIM CcHHTE3. Baxuelmue
IPOM3BOJIHBIE: AHTPAXUHOH, anu3apuH. denantpeH. CrtpoeHue. XUMHUYECKHE OCOOCHHOCTH.
Anpo QenanTpeHa Kak OCHOBa JUId IIOCTPOEHHS CHCTEMBbI CTEpOUIOB. ['ekcarenuolieH,
dbymnepensl (Cgp U Ap.) - HeEMJIOCKHe OeH30uAHBbIE ToNusAepHble cucteMbl. HeGeH3zomaHbie
cuctembl. [{uKI0ONpoOneHnI-KaTHOH, HUKIONEHTaJUEeHIWI-aHUOH, LIUKJIOTeTaTPUEHNI-KaTUOH U
pPOACTBEHHBIE Mpou3BOAHbIE. CTPYKTYpHbIE OCOOEHHOCTH U CBOeoOpasue noBejeHHs. A3yJeH,
TpOIOH, TporosioH. OOmast xuMuyeckass xapaktepuctuka. [loHsTHe 00 aHTHApOMaTHYECKHX
LUKINYECKUX NOJUEHAX C 4 N T 3JEKTPOHAMHU.

HNurepakTuBHbIe (popMbl: PaboTa ¢ XMMHUUECKMMH HporpamMmamMu MojeiaupoBaHusi. Pabora c
WHTEPHET-UCTOYHUKAMU. PellleHne TeOpeTHYeCKuX U AKCIEPUMEHTAIbHO-IIPAKTUYECKUX 3a7ad
MUKporpynnamu. Beinonnenne nabopaTopHoil paboThl.

8) Konuenuus 3JIeKTPOHHBIX CMEIICHUH: HHAYKTHBHBIA U Me30MepHbIN 3PP eKThI
KoHuenmus 3/1eKTpOHHBIX CMEIIEHWNH: MHIYKTUBHBIA U ME30MEpHbIH A (EKThI, CONpPSIKEHNUE,
pabotsl MHromnna.

HNurepakTuBHbIe Gopmbl: PaboTa ¢ HHTEPaKTUBHON JOCKOH

9)I'anoreHNpon3BoOAHbIE npeaeabHbIX " HenpeaeIbHbIX YIJIEBOAOPO/0B.
Apuiarajaorenuabl.  Knaccuduxarus. Crpoenue. 3HaueHWe  ITUX  COCIUHEHUM.
MomnoranorennpousBojubsle. M3omepus, ¢usnyeckue cpoicTBa. XHMHUYECKHE CBOWCTBA.
I'oMonuTHYeCKHE MPOLECCHI: BOCCTAHOBIIEHUE, B3aMMOJECHCTBHE C AKTUBHBIMU METAJIJIAMHU.
Peakuus Bropua, cuHTe3 MarHUMOpraHUYeCKux coequHeHud no ['puHbspy. ['eTeponntuyeckue
nporeccel. IIpeacraBnenus o HyKIeO(UIBHOM 3aMEIIEHUH Y HACBIIIEHHOTO aToMa YIiepoja.
Peakmmu Sy 2- tuma. Peakmmm Sy1- Tuma. DITUMUHUPOBAHUE AJIEMEHTOB TaJIOT€HBOJIOPOIHBIX
KHCJIOT IIPH MpEeBpallleHnu rajoreHankasoB. MexanusMm E2 u El. PerynupoBanue peakuuii Tuna
Sy u E, ponb CTpYyKTYypHBIX (aKTOPOB M PACTBOPHTEICH. DHEpPreTMka M HaIPaBJICHHOCTH
IIPOLIECCOB 2IUMHUHHUpPOBaHUs, mpaBuio 3ainesa. I[loauranomanpoussognsie. CTpyKTypHOE
pazHooOpa3ue 3Tux coenuHeHnid. CBoeoOpa3ue peakiuii BUIMHAIBHBIX JTUTAJIOTEHUIOB C
MarHueM M IUHKOM. XUMHYECKHue 0COOEHHOCTH XJI0podopMa, €ro NCIOIb30BaHUE B TIOJIYYEHUHU



xynopkapOena. @Ppeonsl. [amoreHankeHsl. OCHOBHBIE THIBL. THI XJIOPUCTOTO AJIIWIIA.
HykneopunsHoe 3amemenue. Mexanusm Syl, crpoeHue amumi-kaTHoHa. MexaHusMm Sy2,
QUIWJIbHBIE MeperpynnupoBku. [‘omonuTuyeckue peakinuu. Tum XJIOPUCTOro BHHHIIA.
OcoOenHoctu MOJABM>KHOCTH rajoreHa u aKTUBHOCTHU KpaTHOI CBSI3HU.
BununmarauiiranoreHuibl, OCOOCHHOCTH  TOJIYY€HHS, CHHTETUYECKOE HCIOJIb30BAHHE.
[Tonmumepuszanusi rajloreHSTUICHOB (TeTpaTopITUieHa U XJOPAITUJICHA), XHUMHUYECKUE
OCOOCHHOCTH TIOJNyYEHHBIX MOJMMEPOB. Apmiranorenuasl. M3omepus. Knaccuduxamus u
HoMmeHknarypa. Cunres. ['anorenupoBanue OeH3ona U alKWiIOeH30710B. XUMUYECKHE CBOMCTBA.
[omonuTudeckoe W HyKIeopuibHOE (MOHO- W OWMOIIGKYJISIPHOE) 3aMEIICHHE TaJloTeHa,
HEIMOCPEJICTBEHHO CBS3aHHOTO C OEH30JBHBIM siipoM. JlernapoOeHs3oi. ApuiraaoreHOHHEBbIE
coeuHEeHUs. o-1 aIoreHamKuIOeH30JIbI, UX CHHTE3 U OCHOBHBIC XMMHUYECKHE CBOMCTBA.
HNuTepakTuBHble popMbl: PaboTa ¢ XUMHYECKUMHU MporpaMMaMu MojenupoBanus. Pabora c
WHTEPHET-UCTOYHUKAMU. PelieHne TeopeTHYecKux M 3KCHEePUMEHTAIBHO-TIPAKTUYECKUX 3a7a4
MUKporpynmnamu. BeinonHnenue nabopaTopHoii paboThI

10) Merta/Jinpou3BoJAHbIe NMpeIeIbHbIX H HeNpeaeJbHbIX YIJIeBOIOPOIOB. DJICKTPOHHOE
CTPOCHHE TMPOW3BOJHBIX AKTHBHBIX METAIOB. Peakius 31IeKTpo(UIBLHOTO 3aMENICHHS C
TAJIONIHBIMU aJIKUJIAMH M COSIMHEHUSIMHU, COIEP KALIUMHU aKTUBHBIA BOJOPOJI (KHCIOTHI, BOAA).
AHaAMTUYECKOE 3HAYCHUE ITUX MPOIECCOB.

HNurepakTuBHble popmbl: PaboTa ¢ XMMHUECKUMHU MporpamMmamMu MojeianpoBaHusi. Padora ¢
WHTEPHET-UCTOUYHUKAMU. PelieHne TeopeTHYecKux M 3KCHEPUMEHTAIBHO-NPAKTHYECKUX 3a1a4
MUKPOTPYIITIAMHU.

11)Hurtpocoenunennsi. Hurpoapenbl. HwuTpo3o- ©  HUTPOCOCAWHCHHUS,  CTPOCHHE
HUTporpyrmsl, ee BausHue Ha o C-H 3BeHo. CHHTETHYECKOE MCIOJB30BAaHUE HUTPOATKAHOB.
Hutpoapensl. NU3omepusa. Knaccudukauus, nomenknarypa. CtpoeHue. MeToabl MOIyYEHUS.
HurtpoBanue apeHOB B sIpo W OOKOBYHO Ilelb. XHWMHUYECKHE CBOWCTBA. BoccraHoBiieHue
HUTPOTPYMIIbI, pabOThl 3WHUHA U MX COBPEMEHHOE pa3BUTHE. DIEKTPODUIHLHOE 3aMEIICHHE B
apoMaTHYeCKOM sApe aToMoB Bojaopona. HykineoduinbHoe 3amelieHue 3THX aTOMOB JUIS
NOJIMHUTpoapeHoB. Komiuiekcsl mnepeHoca 3apsjia ¢ MNOJMHUTpOcOoeauHEeHUAMH. [IpomykTsl
YaCTMYHOTO BOCCTAHOBJICHHS HUTPOOEH30JIa B KUCIIOM W LIEJIOYHOM cpelnax: HUTPO300€H30I1,
GeHWITUAPOKCUIIAMUH,  a30KCHOEH30J, a300eH307, ruapazoden3on. I[leperpynmupoBku
MOJTYYECHHBIX COCTUHEHUM.

12)AnknnaMuHbl. AMUHBI HeNpeldeJIbHBIX YIJ€BOJOPOA0B. ApoMaTHYeCKHe aMHHBI.
ApomaTtuueckue a3o- W auazocoeaumHenmsi. Krnaccugukamus. OcoOEHHOCTH H30MEpHH.
@yHKIMOHANbHBIE TIpynnbl amMuMHOB. CuHTe3 amuHOB 1o ['opmany. KucrnorHsle cBoiicTBa
NIEPBUYHBIX U BTOPUYHBIX aMUHOB. OCHOBHOCTb aMHUHOB B BOJE U HEINOJIIPHBIX OPraHUYECKHUX
pactBoputensix. HykieodunbHbie cBOWCTBa aMUHOB, UX alKWIUpOBaHUE. N-OKHUCH TPETUUHBIX
aMUHOB. AIIWJIMPOBAaHME NMEPBUYHBIX M BTOPUYHBIX AMHMHOB (Ha IPUMEpPE B3aMMOJIEHCTBUS C
A30THCTOM KHCIIOTON). MeTauIOKOMIUIEKChl aMMHOB, WX HCIOJIb30BaHUWE B KaTalu3e U B
ruapomeraurypruid. Cosld 4eTBEPTUYHBIX AMMOHMEBBIX OCHOBAHMI, MX IPOCTPAHCTBEHHAs
opranuzaius. [luponus >THX coeauHEHMH, pacnan mo l'opmMaHy aMMOHUUTHAPOKCHUIOB.
W3onutpunel. CTpoeHHe, MNOIYYEHHE U3 IEPBUYHBIX AMUHOB. ApPOMAaTHYECKHE aMHHBI.
Homenknarypa.  Crtpoenue. Metonbl  monydeHusi.  KHCIOTHO-OCHOBHBIE — CBOMCTBA
apomatuyeckoil amuHorpymmnel. HykneodunbHble cBoiicTBa amuHOrpynmsl. Peakuuu ¢
a30THCTON KuciaoToil. CunTes coneil Aua3onus. Peakunuu B OeH30/1bHOE SAPO: TaJOTEHUPOBAHUE,
HutpoBanue, CynbdpupoBanue. CynbhaMHUIHBIE Mpenaparbl, UX HCIOJb30BaHHE B MEIUIIMHE.
Apomarnyeckue auazocoenuHenus. CtpoeHue coieil apuinuasonus. X mpespaieHus moa
JeficTBMEM OCHOBaHUM. BoccTaHoBieHue conell 1uazoHus. Peakuyst a30co4eTaHNs KaK BaXKHBIN
THUII JIEKTPOPHIIbHOTO 3aMmelieHns. OCHOBHBIE ITpenapaTUBHbIE 3aKOHOMEPHOCTH 3TOM peakluu.
AcniekTsl ee ncnosib3oBaHusd. CHUHTE3 KpacuTesed. XHMMUYECKUE MPUUMHBI W3MEHEHHUS LIBETA



MIOJIyUYEHHBIX coelnHeHul npu usmeHeHun pH cpenbl. Kucnornele naaukaropsl. Kpacurenu u
3PUTENIBHOE BOCIIPUATHE YEJIOBEKA. Peakiny 1ua3ocoeIMHEHNN C BBIIECICHUEM a30Ta.
HNuTepakTuBHbIe popMbI: PaboTa ¢ MHTEPHET-UCTOYHUKAMHU.

13)AnkaHoubl (CHUPTHI) M X THONPOU3BOAHbIE. OJTHOATOMHBIE 1 MHOTOATOMHbBIE CIIUPTHI.
IIpocteie »>¢pupsl u  THOIGUpPHL. Kpaymwdypupbl. Oxcupanbl. Kinaccuduxanus,
@yHKIMOHAIbHAS TPYIIIA MOJIEKYJ alkaHoJI0B. OqHoaToMHbIe ciupThl. 30oMepust. Puznueckue
cBoiicTBa. IIposiBneHre B HMX MEXMOJICKYJSIPHBIX B3aWMOJICUCTBUNA. XUMHUYECKUE CBOMCTBA.
Cnuptbl Kak KUCIOTHI. [IOHATHSA 0 CONMpsKEHHBIX KUCIOTaX U OCHOBAaHUSX. Peakius cnupToB ¢
AKTHUBHBIMM METAJUIAMM; AJIKOTOJISIThI, X OCHOBHBIE XUMUYECKHE XapaKTepUCTUKU. CIIUPTHI KaK
ocHOBaHus W Hykieodusl. [lomyueHue cnoXHBIX A(UPOB MUHEPATBHBIX KHUCIOT, 3HAYCHUE
3TUX coeAuHEeHUH. Jleruaparanusi CIMPTOB, €€ HANPABICHHOCTh, KaTanu3. Peaknuu B cucreme
9TaHON - cepHas kuciorta. OkuciieHne cnupToB. OOIIME XapaKTEPUCTHKH PACTIPOCTPAHESHHBIX
MIpEeACTaBUTENEH Kilacca CUPTOB. MeTaHo, 3TaHOJ. TOKCUKOJIOTHYECKHE U HAPKOJIOTUYECKUE
npoOJeMbl, BO3HUKAIOIIME MPU MCIOJb30BAaHUU OSTUX CIUPTOB. MHOTOATOMHBIE CHUPTHIL.
Knaccudukanms. OKHUCIIUTEILHOE pacierieH1e 1,2-mmronos 1500105 (0) KHUCJIOTOM.
[MunakonuHoOBas meperpynnupoBka. [numepun, ero xumudeckue ocooeHHocTH. [IpakTuueckoe
3HaYeHNEe MHOTOATOMHBIX cUpPTOB. Tuocnuptel (Mepkantansl). OcoOble Qu3nveckre CBONCTBA
THOCTIUPTOB. THOCTIUPTHI KaK KUCIOTHI U OCHOBaHHS. OKHUCIUTEIbHBIE PEAKIIUU THOCIUPTOB.
[Tpocteie 3dupsl U THOAGUPHL. DU3NYECKHE CBOWCTBA MPOCTHIX 3PUPOB U THOAGUpoB. Ux
CXOJICTBO M pa3jMuve C TAKOBBIMH CIIMPTOB W MepKanTaHOB. OCHOBHBIC M HYKJICO(DUIHHBIC
CBOICTBa MPOCTHIX APUPOB U THOIPUPOB. OKucIeHne THOIDUPOB; CYIb(HOKCUIBI U CYTb(POHBI.
BoccranoBnenue mepkantaHoB W THO3(GUPOB 10 ankaHOB. [IpakThueckoe 3HAUYE€HUE 3TOU
peakuu. [IpocTeie 3gupbl U TUMETHICYIb()OKCH] KaK Ba)KHbIE OPTaHUYECKHUE PACTBOPUTEIIH.
Kpaynadupsi. Oxcupansl. PackppiTie X HUKIIA IPH JEHCTBUU SJEKTPOPHIOB U HYKICO(DHUIIOB.
HNurepakTuBHble popmbl: PaboTa ¢ XuMHUeCKMMH MporpamMmaMu MojeiaupoBaHusi. Pabora ¢
WHTEPHET-UCTOUYHUKAMH. PelieHne TeopeTHYecKuX M 3KCHEPUMEHTAIBHO-NPAKTHYECKUX 3a1a4
MUKporpynmnamu. Beinonnenue nabopaTopHoil paboThlI.

14)®enonbl. Kiaccubpukanus, HomeHkinatypa. CrpoeHue. Meroasl monmydeHus. Pacmaj
TUApONIepeKucr KyMosia Ha ¢eHonl | aneToH. Pu3nyeckue cBOMCTBA. XMMHYECKHE CBOMCTBA.
Kucnoruele cBoiicTBa (BiausiHME 3amecTuTeneil); (EHOATHl, UX XUMHUYECKHE OCOOCHHOCTH.
OnexkTpouibHBIE peaKUuu 10 THUJIPOKCUIY W apoMaTHueckoMy sjpy. Peakuun c
KapOOHMJIBHBIMM ~ COEAMHEHUSAMH, HX Katanu3. DeHondopManbIeruHble CMOJdbI, HX
IpakTH4eckast BaxxHOCTh. Okucienrne peHoaoB. XUHOHBI, X cBoicTBa. [lonnaTomubie GpeHObI
- IMPOKATEXUH, PE30PLUH, TUAPOXHUHOH.

HNurepakTuBHbIe opMbl: BrinonHenue 1adopatopHoil paboThI.

15)Aabaeruabl W KeTOHbl. [eTepoaToMHbIe AaHAJOIHM AJbJIETHAOB M  KETOHOB.
Homenknarypa. Haxoxnenune B npupone. Pusmyeckue coucrBa. llomsapHOCT 1
MOJISIPU3YEeMOCTh KapOOHUJIBHOW Tpymibl. XUMUYECKUE CBOWCTBA. Peakiuu ¢ HEmoJSIpHBIMU
pearentamu. HykneopunpHoe mpucoeanHenue (Ay), 0OlmMe TPUHIMIBIL,  KaTaaus.
BoccranoBneHrne KOMIUIEKCHOCBSI3AHHBIMHM TUJPHUIAMH; THIBI pPEareHTOB, TEXHUKA PaOOTHI.
Peaxuusa Kannuuapo. [lpucoeannenue BoJbl U CIUPTOB K alIbJIETUAM, TOJyalleTalId U alleTalld.
B3anmoneiicTBue anpIeruioB U KETOHOB C a30TUCTBIMH OCHOBaHUSMH. [lomydeHMEe MMHUHOB,
TUIPa30HOB, OKCUMOB. IIpoueccel comnpspkeHHblEe ¢ ATUMHM peakuusMu. [{maHruapuHOBBII
CHUHTE3. MeTalIoOpraHMiyecKuii CHHTE3; €ro BapUAHThl, MMEIOIIME TEXHUYECKOE 3HAYCHHE.
I'eTepomuTrueckue peakuuy aiabAeruJ0B M KETOHOB C YYaCTHEM O-BOJAOPOIHBIX aTOMOB:
€HOJM3alus, TallOTeHUPOBAHHWE, AajbJoJIbHAs W KPOTOHOBas KoHAeHcanuu. Oiuro- u
MOJIMMEpH3aIs  albJAeTHA0B, UX OKuciaeHue. OcobeHHOCTH okucieHus ketoHoB ([lomoB).
OO6muit 0030p M3BECTHBIX AHAJIOTOB, MOJEKYJbl KOTOPBIX MOAU(PHUIMPOBAHBI 32 CYET aTOMOB
kucnopoja (C = X ) umu yriepoaa (Y = O ) kapOOHWIBHOH Tpynmbl. XUMHYECKHE 0COOEHHOCTH



uMUHOB, Tuapa3oHoB (Kwxkuep-Bonbd), okcumoB (bekman), ThokeroHoB. HempenenbHbie
aNbJETUIbl U KEeTOHBL. THUIl o,B-HenpeaenbHbIX KapOOHMIBHBIX coeAuHeHuH. [IposBienne B HUX
T, m-conpsbkeHus. Mcnonp3oBanue B 1ueHoBoM cuHTese. [lonumepusanus.

HNuTepakTuBHble popMbl: PaboTa ¢ XUMHUYECKUMHU MpOrpaMMaMu MojenupoBanus. Pabora c
MHTEPHET-UCTOYHUKAMU. PellieHne TeopeTnyeckuX M 3KCHEPHUMEHTAIbHO-IIPAKTUYECKUX 3a7ad
MUKporpynmnamu. Beinonnenue nabopaTopHoit paboThlI.

16)Mono- u aukapooHoBble KHCJI0Thbl. HempeneibHble KapOOHOBbIe KHCIAOTHI. CloXHAs
dbyHKIMOHaNbHAs Tpymna 3Tux coeauHeHuil. Homenknarypa. PacmpocTpanenue B mpupoe.
[TpakTHueckas BaKHOCTb. AHaJIW3 METOJOB IIOJY4YEHHS, PAaCCMOTPEHHBIX paHee. l'nmaponus
MIPOU3BOHBIX KapOOHOBBIX KUCJIOT (OMBbUIECHHE). Peakius yrojapbHOro aHTHIpHIA C peaKTHBAMU
['punbspa. KapboHmimpoBaHue MeI04YH - CHHTE3 MypaBbUHOM KHCIOThL. DU3nuecKue cBOMCTBA.
KucnotHocTb, 0OCHOBHOCTH. AJIKIJIMPOBaHUE UM anuinpoBaHue. HykieopunbHoe 3amelieHue y
aToMa yriiepoja KapOOKCHIIBHOM TpyNIbl: ATepU(HUKAIMs, aMHUAWPOBAHUE, BOCCTAHOBIICHHE.
3ameleHue o-BOAOPOJIHBIX aToMoB. [anorenupoBanue. Tepmuueckoe IekapOOKCHIMPOBAHUE
coneit, anekrpocunTe3 Konpbe. Xumudeckre 0oCOOEHHOCTH JUKAPOOHOBBIX KHCIOT B TEPMOITHU3E.
Crnemnuduueckne cBOCTBa MaloHOBOTO 3(upa. HarpuiimamonoBsiii 3¢up. Ero cunternueckoe
UCIIOJIb30BAaHUE: AJIKWIMPOBAHWE M ALWIMPOBAHUE C IMOCIEAYIOUIUM TUAPOJIU30M U
JIeKapOOKCUITUPOBAHUEM. OcoOeHHOCTH ~ SIHTApHOW  KHUCJIOTHI. Cykuumnumug,  N-
OpOMCYKIIMHMMM/JI, €0 NPUMEHEHUE B CHHTE3€. AJMIHMHOBAs KHUCIIOTa, €€ IPOU3BOJHBIE.
Hcnonb3oBaHue B XHWMHUHM BBICOKOMOJIEKYJSIDHBIX COEIMHEHUW. YTOJIbHAs KUCIOTa M €€
opranuveckrue npomsBogHble. KapOonatsl, kapOamaTsl (ypeTaHbl) W MOUYEBMHBIL VX cHHTE3,
0coOble XMMHYECKHE CBOWCTBA, ACHEKThl MPAKTUYECKOTO HCMHOJb30BaHUs. HemnpenenbHbie
KHUCIOThI. PacnipocTpaneHue B mpupojie, TEXHUYECKOE HCIIOJIb30BAaHUE. AKPUIIATHI, OCHOBHbBIE
XUMHYECKHE CBOMCTBA KaK 7,7 -COMPSHKEHHBIX cucTeM. ManenHoBas U (ymapoBasi KUCIOTHI. Mx
CTPOEHHE, PEaKIIMOHHAsL CIIOCOOHOCTb.

HNurepakTuBHble popmbl: PaboTa ¢ XuMHUeCKMMH MporpamMmaMu MojeiaupoBaHusi. Pabora ¢
MHTEPHET-UCTOYHUKAMU. PellleHne TeopeTnyeckux M IKCHEPUMEHTATbHO-IIPAKTUUYECKUX 3ajay
MUKporpynmnamu. Beinonnenue nabopaTopHoil paboThlI.

17)®yHKkuuoHaIbHbIE NMPOU3BOAHBbIE KapOoHOBBIX KucaoT. Coau. CllokHBbIE 3PHUPHI
Amvuabl. Hurpuiabl. Aaruapuabl. ajgorenanruapuabl. OKCOKHUCIOTBI. OKCHKHMCIOTHI.
Comu. IloBepxHOCTHasi aKTUBHOCTH BBICIIMX TromoioroB. CroxHble 3¢upsl. VX runponus,
nepesTepudUKanusi, amMHIMpOBaHHE, BoccTaHOBIeHHE. CloXHOX(pUpHas  KOHJEHCAIUs
(Knsitzen). Amuabl. OcOOEHHOCTH 3J€KTPOHHBIX 3(PPexToB B (PYHKIMOHANBHOW Ipymme, uX
CTPYKTYpHbIE XapakTepucTHKu. N-H KucimoTHOCT M OCHOBHOCTH aMuJ0B. IleperpynmnupoBka
lopmana. Tunmponus, nermaparanus. Hutpwnbl. CuHHTE3: alKWIMPOBAaHWE IIMAHWUJIOB,
OKHCIUTEIbHBI aMMOHONM3 MeTaHa. KaranuTndyeckoe BOCCTAHOBIICHHE, 3JIEKTpO(UIbLHOE
npucoeAMHEeHne. AHTUAPUIBI, XJIOopaHTUapuaAbl. CHHTE3, HCIIOJIb30BAHME KaK alMIMPYIOIINUX
peareHToB. CoONOCTaBJIeHHE MOBEACHUS KApOOHOBBIX KHCIOT M MX MPOM3BOJHBIX, a TaKXe
albJIETU/IOB M KETOHOB B pEAKLUUAX HYKJICOPWIBHOIO MNpUCOEeNUHEHUS. [MAPOKCOKUCIOTHI.
OCHOBHBIE THIBI, UX PACIPOCTPAHEHHE B MPHUPOAE. ACIEKThl MPAKTHUYECKOTO HUCIIOIb30BAHMUS.
Ocob6ennoctu ux Tepmoiusa. JlaktoHbl. OKCOKHCIOTB. OCHOBHBIE THUIIBI, UX XHUMHYECKHE
ocobeHHocTH. B-Ketokucnorel. KeTOHHBIN M KUCTOTHBINM BUABI pacnaga. AIIETOYKCYCHBIH 3dup.
Peakuuu no xkerorpynne. Tayromepus aneToykcycHoro 3¢gupa, ee 3akoHoMepHOCTH. Briienenue
WHAWBUAYAIbHBIX TayTOMEpHBIX opM. bpomupoBanue aneroykcycHOro 3Qupa, aHaATUTHIECKUE
U CHHTETHYECKHE BO3MOXHOCTU 3TOM peakuuu. VccienoBaHue eHONATOB [-AUKApOOHUIBHBIX
CHUCTEM - HX CTPOCHME, TPOSIBIEHHE AaMOMIEHTHOCTH B pEAaKUUsAX C 3JIEKTpoduIaMu.
Bo3MOXHOCTH peryinrpoBaHus HapaBiIeHUs TAKKX PEAKIH, X MpenapaTuBHOE 3HaUYEHUE.
HNurepakTuBHble popMbl: PaboTa ¢ XMMHYECKMMH TpoTrpaMMaMH MoJeiaupoBaHusi. Pabora ¢
MHTEPHET-UCTOYHUKaMU. PeleHne TeopeTndeckux M 3KCHEPUMEHTANIbHO-TIPAKTHUECKUX 3a7ad
MUKpOTrpynmnamu. Beinonnenue m1abopaTopHoit paboThI.

18)I'eTepounukjinyeckue BemecTBa. IIATHYWIEHHbIE apoMaTH4YeCKHEe TIeTepPOIMKJIbI.
IlecTu4/ieHHbIe apoMaTH4yecKkue rerepounkibl. [IupuamH. CucreMbl ¢ HECKOJIbKHMH



rerepoaroMmamMu. Jluasunpl. IlupuMHIUHOBBIE W NypUHOBBIe OcHoBaHusl. OOmas
xapakrepuctuka. Kimaccudukamus rereponnkioB. MHOrooopasue 3TUX CHCTEM. ApOMaTHYECKHE
Y HeapoMaTU4ecKHe reTepolukiibl. X BaxxHOCTh. IIaTHUNIEHHBIE apOMATUYECKUE TE€TEPOLIMKIIBI.
®ypan, tHOoheH, nuppon. CtpoeHne. CUHTE3 Ha OCHOBE Y-AMKETOHOB. B3ammHble mepexoibl
3TUX rerepouukioB 1o IOpweBy. KucioTHele cBocTBa mUpposia, €ro METAUIMYECKUE
NpoU3BOAHBIE. Pa3zinume TreTepoluKIoOB B YCTOMYMBOCTM W CKIOHHOCTH BCTyNaTbh B
ANIEKTPO(UIIbHOE 3aMelleHne U TuapupoBaHue. CHHTETHYECKHE YCIEXH B HCIHOJIb30BAHUU
dypana, thuodena u nuppona. PacmpocrpaHeHue B HpHUpOJE, BaKHEHIINME MPEICTABUTEIU.
[Toppupunsl. XuMudeckue OCOOCHHOCTH. XJIOPODUIUT M TeM, X OHOJOrHMYecKhe (YHKIIHH.
HNunon. Ctpoenne. Cuntes no ®umiepy. Peakiuu 31eKTpo@riIbHOTO 3aMEIIeHUs B TUPPOJILHOM
KoJiblle. BaxkHeiime npupoabie coequHeHus. MHauro u uaauronansie kpacurenu. [lupuaus.
DIIEKTPOHHOE CTpoeHue nupuanHa. CUHTE3 U3 aleTUIeHA U CUHUIBHOM KUCIOTHI U U3 JUEHOB U
HUTPWIOB. DJEKTPOHHOE CTpOeHHE. XHUMHUYecKHe ocoOeHHOCTH. (OCHOBHBIE CBOICTBA.
Boccranosnenue. Ilunepunun. OnekTpopuinbHOE M HYKICO(UIBHOE 3aMELICHHE, PEeaKIus
Ununbabuna. N-OKHCh NUPUIMHA, €€ peakuuoHHas crnocoOHocTh. CBOMCTBA O-MIMKOJIMHA.
XunonuH. OCHOBHBIE CBOICTBa, BOCCTAaHOBIIEHME U OKHUCIIEHHE. OJNEeKTpoduiIbHOE U
HyKIeopuipHOe 3aMenienne. M3oxuHonuH. [IpuponHbie coenMHEHHUS C MUPUIMHOBBIM SIIPOM.
[Tonstue 06 ankamoungax. CUCTEMBI C HECKOJBKHUMH TeTepoaToMaMu. A30Jbl - MSATHYICHHBIC
apoMaTHYECKHE FeTEPOIMKIbl C HECKOJIBKMMH aTOMaMH a30Ta U ¢ KOMOMHALMEH aTOMOB a30Ta U
Ipyrux rerepoaromoB. I[lupaszon, okcaszon, Thaszoi, Tpuazoybl. UX XuMudeckue ocoOEHHOCTH,
UCIIOJIb30BAaHUE B CHHTE3€ JIEKApCTBEHHBIX IpenaparoB. JlMasuHbl - I[IECTUYJICHHbBIE
apOMAaTHYECKHE TeTEepOLMKIbl C JByMsa rerepoaromaMu. [lupumuaunn. CuHTE3, OCHOBHBIE
XUMHUYecKHe cBoiicTBa. OKCH- M aMUHONMPUMUIMHBI, BXOJSIINE B CTPYKTYpPY HYKJIEHHOBBIX
KHUCTIOT. Y paluil, TAMUH, UTo3uH. bapOuTtypoBas kucnora. bapoutyparsl. [lypunst. Ctpoenue.
Xumuueckue ocobeHHocTd. Pacmpoctpanenue B mnpupoje. ModeBas KucioTa, Kogeus,
Te0OpOMUH, aJICHUH, TYaHUH.

HNurepakTuBHble ¢opmbl: PaboTa ¢ MHTEpHET-UCTOYHMKAMU. PellleHHe TEOopeTHdyecKux u
3KCHEPUMEHTAIBHO-ITPAKTUYECKUX 3a/1a4 MUKPOTPYIIaMHu.

19) AMMHOKHCJIOTBI, MeNTHIbI, Geaku. [IpupoaHble aMHHOKAPOOHOBBIC KHCIOTBI, UX BHUJIBI,
HOMEHKJIaTypa. XUMHWYECKUUN CHHTE3 aMUHOKHUCIOT W pa3/ieJieHHe paleMudeckux (opMm Ha
aHTUIo/bl. MukpoOuoaoruueckuii cuHte3. KucioTHo-oCHOBHBIE CBOWCTBA, U303JIEKTpUYECcKast
Touka. Peakuuu mno amMuHO- M KapOOKCHUIpyIIaMm, IpeBpallleHUus] B JUKETONMIIEPA3UHBI.
[lenTuaHas cBs3b; NENTUAHBIN CHHTE3, MPUHLIMIIBI, TEXHUYECKOE BOIUIOIIEHUE, TBEPIO(a3HbIN
aBTOMATHU3UPOBaHHBIN cuHTe3. HoMeHKIaTypa nenTuaoB, acCleKThl UX UCNoIb30BaHus. [lonsaTue
o 6enkax. [IpuHIMIbl onpenenenus ux crpoeHus. IlepBuuHas ¥ MpOCTpaHCTBEHHAs! CTPYKTYpPbI
Oenka. @epMeHTHI U (PepMEHTATUBHBIN KaTallu3.

HNuTepakTuBHble dopmbl: PaboTa ¢ XMMHYECKUMHU MpOrpaMMaMu MojienupoBaHusi. Pabora ¢
MHTEPHET-UCTOYHUKAMU. PeleHne TeopeTndeckux M 3KCHEPHUMEHTANIbHO-IIPAKTUUECKUX 3adad
MHUKporpymnnamu. Beinonnenue sabopatopHoil paGoThI.

20) YraeBoabl. MoHocaxapubl. Anb103bl, KeTo3bl. [IpeacTaBienus o crpoenun. TayromepHbie
(dopMbI: OTKpBITHIE, (GypaHO3HBIE, NHpaHO3HbIe. Myrtaporanus. IlpupogHble HCTOYHUKHU
MOHOcaxapuaoB. OCHOBHBIE XMMHYECKHE CBOWCTBA, PEAKIMH IO CIHUPTOBBIM THIPOKCHIIAM,
KapOOHWIBHOW Tpymme, TIWKO3WINpOBaHHWE. [nuko3unpl. Baxkueimme mpencraBUTeNn
MoHOocaxapuaoB.  Omnurocaxapuzapl. OOmiee oOmucaHue, BaKHEHIIME  MPEICTABUTENH.
[Tonmucaxapuasl. Knaccuduxanus. [lpuHimumnsl crpoeHus. Ycmexu B XUMHYECKOM U
(bepMEeHTaTUBHOM CHHTE3€ MonucaxapuoB. buonornyeckne GyHKIMHU U aCIEKThl TEXHUYECKOTO
WCIIOJIb30BAaHUs TOJMCAXapUJ0B - LEJUIK0JI03a, aMWJIONEKTHH, aMWja3a, TJINKOTEH, XWTHH,
XUTO3aH.



HNuTepakTuBHbIe Gopmbl: PaboTa ¢ XUMHUYECKUMHU MpOrpaMMaMu MojenupoBanusi. Padora ¢
MHTEPHET-UCTOYHMKAMU. PeleHne TeopeTH4ecKuX M 3KCIEPUMEHTAIbHO-IIPAKTUYECKHUX 3a4ad
MUKpOrpymnmnamu. Beimonnenue sabopatopHoii paboThI.

21)HykJ1eo3uabl, HYKJIEOTHIbI, HYKJIEHHOBble KHCJIOTBI. Hykieosunsl. CrpoeHue.
Knaccugukarus. OcnoBable npeBpamenns. Pochopunuposanue. Hykneotunsl. Ux crpoenue u
OCHOBHbIC xuMHueckue coiicTBa. Hykiennosbie kucnotsl - JIHK u PHK. JIHK - nepBuunas u
IIPOCTPAHCTBEHHAs CTPYKTypbl. Monens VYorcona-Kpuka. [IBoiiHasg cnupans. Ycnexu
xumuueckoro cunre3a JJHK m ux cTpykrypHbIX aHanoroB. buosorudeckas dynkuus. ['eHHas
umkenepus. PHK. Bunel, Ouonornueckue pyHkuuu. OCOOEHHOCTH CTPYKTYPHI.
HNuTepakTuBHbIe (popMbI: PaboTa ¢ XMMHUYECKUMH IporpaMMamMu MojenupoBaHus. Pabora c
MHTEPHET-UCTOYHUKAMU. PellieHne TeopeTuyecKkux U IKCHEPUMEHTAIbHO-IIPAKTUUECKUX 3a4ad
MUKPOTPYIIIaMHU.

22)JInnuapl. OcHoBHBIC onpeaeienus. Knaccudukanus nmunumgoB. HelrpanbHble TUIHIBI, HX
OCHOBHBIC TMpeacraButTenu, Owuonorudeckue ¢GyHkmuu. Docomununel. Wx  crpoenwue,
ouonornueckue (Gynakmuu. IlpuHIuner cuHTe3a QocdonunumoB. X OCHOBHBIE XUMHUYECKHE
CBOMCTBAa. YUEHHME O NEPEKMCHOM OKHCICHHH JHUIUIOB W €ro pPEeryJupoBaHUH. ACIEKTHI
MPaKTUYECKOTO UCIIOIb30BaHUSI JIUITHUIOB. ApaxXyuI0HOBAs KUCIOTA, MPOCTAraHNHBI.
HNurepakTtuBHbie popmbl: PaboTa ¢ XuMHUUeCKHUMH MporpaMMaMu MojenupoBaHusi. Pabora ¢
WHTEPHET-UCTOYHHUKaMH. BrimoaHeHne 1adbopaTtopHOil paboTHI.

23) N'eHeTHYeCKasi B3aMMOCBSI3b KJIACCOB OPraHUYeCKHX BellecTB

EnunctBo u MHOrooOpasue XuMHUYECKHX BemecTB. CXeMbl TEHETUYECKOM CBSI3U MEXKIy
Pa3IMYHBIMU KJIACCAMU OPTraHUYECKUX MOJICKYJI. [ eHeTH4ecKui psia.

24) UnenTudukanus opraHmvdecKux coeannenmii. Kpatkuii 0630p MeTo0B HaeHTH()HUKAIUN
OpPraHMYeCKUX BEIIECTB B YKWCTOM BHJE, B BHUIE cMmeced. OmnpeaesneHue XapaKTepPHBIX
(YHKIIMOHATBHBIX TPYIIT B HEU3BECTHOM OPTraHUYECKOM BEIIECTBE. XUMUYCCKUE U (PU3UICCKHEC
METOAbl  UACHTU(UKAIMU.  AJTOPUTMBI  PEIICHUS  OKCICPUMEHTAIBHBIX  3a7a4 IO
UACHTH(HUKAIINHA OPTaHUICCKUX BEIICCTB.

HutepakTuBHbIe hopmbl: PaboTa ¢ HHTEpHET-UCTOYHUKAMU

4. TlepedyeHb Yy4eOHO-MeTOAMYECKOI0 oOOecmeYeHHs] [JIsl CAMOCTOSITeJIbHOW PpadoThl
00y4YaKOIIUXCS MO TUCHHILINHE

CamocTosTenbHast paboTa CTYACHTOB SBJISETCSI 0c000i popmoii opraHu3ai y4eo0HOro
npolecca, MpPeACTaBIsAIomas CcoO0M  IUIAHMPYEMYH0, IO3HABaTelbHO, OPraHW3allOHHO M|
MCTOANYCCKHU HalpaBIKIEMYIO ACATCIBHOCTbL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHUKCHHEC
KOHKPETHOTO  pe3yibTara, OCYIIECTBIAeMYyl0 0e3 MpsAMOH  IOMOIIM  IpernojaBaTes.
CamocrosiTenbHas paboTa CTYACHTOB SIBISIETCS COCTAaBHON 4YacThIO Y4eOHOH pabOTHl M MMEeT
LEJIBI0 3aKpelyieHne U yriyOJeHue MOJydyeHHbIX 3HAHMH M HaBBIKOB, ITOMCK U MpHOOpeTeHne
HOBBIX 3HaHPII>i, a TaKXXE BBIIIOJIHCHHUEC y‘IC6HI>IX 3aﬂaHHI>i, IMOATOTOBKY K NPECACTOAIINM 3aHATHAM
u 9Kk3aMeHy. OHa ImpelycMaTpuBaeT, Kak MpaBWio, pa3paboTKy pedepaToB, HamUCaHUE
JOKJIaA0B, BBIMTOJIHCHUC TBOPYCCKHUX, WHANBUAYAJIbHBIX 3aHaHI/II\/JI B COOTBETCTBUU C y‘I€6HOI\/’I
IporpaMMoil (TeMaTHYECKUM IUUIAHOM U3YyUYCHMS AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOET OBITh TIPEJIO’KEHA MperojaBaTeseM Wi n30paHa caMHM CTYISHTOM, HO MaTepuall
BBICTYIUICHUSI HE JOJDKEH IyOJaupoBaTh JIEKIMOHHBIM Matepuan. PedepaTuBHbIl MaTepual
CITY)XUT JOMOJHUTEILHON WH(pOpMANHe s padoThl HAa MPAKTUYECKUX 3aHATHSAX. OCHOBHAS
1eJIb JAHHOTO BUa pabOThI COCTOUT B 00YYEHHH CTYACHTOB METOJIaM CaMOCTOSITEIbHON paboThI
C y‘-Ie6HI)IM MaTcpraiIoM. 21.]'[5{ INOJTHOTBI YCBOCHHA TEM, BBIHCCCHHBIX B IPAKTHYCCKUEC 3aHATHA,
Tpebyercst pabora c mnepBoucTouHMKamu. Kypc mpenycMmarpuBaeT camMOCTOSATENBHYIO paboTy
CTYZIEHTOB CO CIIEIMANbHOW JsmTeparypoil. Cieayer OTMETHTh, YTO CaMOCTOSITENbHas paboTa



CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOTJa OHA BBITIOJIHACTCS CUCTEMATUYECKH, TTIAHOMEPHO
¥ [IeJICHANPABIICHHO.

3amaHus  JUIL  CaMOCTOSITENBbHON  pabOThl  MPEAyCMATPUBAIOT — HMCIIOJIb30BAaHHE
HEOOXOIMMBIX TEPMHUHOB M TOHATHH 1O mpobieMatuke Kypca. OHHM HaleIMBAaIOT Ha
INPaKTUYECKYI0 PadOTy MO MPUMEHEHHIO M3y4aeMOro mMarepuaia, Mouck oubimorpaduyeckoro
Marepuaa 1 JIEKTPOHHBIX HCTOYHUKOB MH(OPMAINHU, HILTIOCTPATUBHBIX MaTEpUaIOB. 3a1aHH
[0 CaMOCTOSITEIBHOH paboTe HaroTcs IO TeMaM, KOTOpble TpPeOYIOT OMOJIHUTEIHHON
MPOPabOTKHU.

OO0umii 00BeM CaMOCTOATENBHOW pPAabOTHI CTYAEHTOB IO AMCLUMIUIMHE BKIJIIOYAET
AyZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSATEIHHYIO pabOTy CTYACHTOB B TE€YEHHE CEMECTpa.

AyIuTOpHAs caMOCTOATENbHAs paboTa OCYIIECTBIISICTCS B ()OPME BBIIIOTHEHHUSI TECTOBBIX
3aJaHUi, Keic-3a/1a4, MHCBMEHHBIX MPOBEPOYHBIX padOT MO JUCHUIUIMHE. AyIUTOpHAS
camocTosiTenbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KEWC-3a7ay MO pasjeiam
JMCIUTIIMHBL.

CamocTtosTenpHas paboTa OakanaBpa — 3TO OJMH U3 OCHOBHBIX BHJIOB €T0 JCSITEILHOCTH
Hapsy C JCKIHUAMH, Ta00paTOPHBIMU M JPYTHMMH BHAMU YY€OHBIX 3aHATHH U MPEII0IaraeT:

- U3y4YECHHUE MATEPUAJIOB JICKIUH;

- HOATOTOBKY K JICKIIHH, Ta00PaTOPHBIM 3aHATHSM;

- IOJITOTOBKY K TEKYIIEMY WJIH IPOMEXKYTOYHOMY KOHTPOJIIO;

- paboTy C TpPaAMLIMOHHBIMH HCTOYHMKAMH HH(GOPMALUH: KHUTAMH, y4eOHHKaMHU,
y4€O0HO-METOIMUECKIUMU TTOCOOUSIMU;

- paboTy ¢ IHTepHEeT-UCTOUYHNKAMH, DJICKTPOHHBIMH KHUTAMH

B kypcax nexuuii M 1aOOpaTOpHBIX 3aHATUN NPEAYCMOTPEHBI CIEAYIOIIME TeMbl Ha
CAMOCTOSITEJILHOE H3YYCHHE!

1. VYTIeBobl, UX KIACCH(PHUKAIHS, H30MEPHSL.

2. MoHocaxapubl, X KiaccuuKanus, U30Mepus, CBSI3aHHAas C HATMYUEM allbJIeTUIHON U
KeTOHHOH Trpyninsl KosbuaTo-1ienHas TayroMepus, noJyaleTalbHbIA THAPOKCHIL.

3. Mertoabl nostyueHre MoHOcaxapuaoB. Peakinyu kapOOHUIBHBIX U LIMKINYECKUX (hopM.
4. Mucaxapunpl. /IBa Tuna nucaxapuaoB, OTJIMUMS CBOMCTB BOCCTaHABIMBAIOIIMX U
HEBOCCTAHABIIMBAIOIIUX JUCaXapUIOB.

S. [Monucaxapuasl, kpaxmad, meioino3a. CTpoeHue, CBOMCTBA U MPUMEHEHHE

6. ApoMaTudeckue yrieBoJOpOAbl U MX NMPOU3BOAHBIE. beH301. DIEKTPOHHOE CTpPOEHUE
OeH3oa.

7. [Tonmy4yenue u cBoiicTBa rOMOJIOTOB OEH301a.

8. ApPOMATHYECKOE COMPSUKEHHE B Konblle Gensona. Mexanmsm peakiun Sg2. IIpaBnia
OpPUEHTALNM B pEAKLUAX Se2

9. Kpayn-a¢pupsl. CTpoeHue. npuMeHeHue

10. [IaTnunennsle rerepouukibl. CTpOEHHE, IPEICTaBUTEINN.

11. [ectuunennsie rerepounkiibl. CTpoeHHe, IpeICTaBUTENH.

12. @eHonbl U apomaTHueckue aMHHbL. CpaBHUTENIbHAs XapaKTEPUCTUKA CTPOCHUSA H
CBOMCTB.

13. I'enernyeckas CBsI3b MEXAY MOJIEKYJIAMHU YTIIEBOIOPOIOB.

3aaHus 1J1s1 TeCTHPOBAHMSA
[Tpumepsl 3aaHuii TECTUPOBAHUSA 110 TEME «ApOoMaTHYECKHE BemecTBay (S cemecTp)
1. VYdeHslil, OTKpBIBIIMI O€H30JI KaK POJOHAYAIbHOE BEIIECTBO KJIacca apeHOB
A) A M. byrnepos
b) A. Kekyrne
B) M. ®apapei
I') 9. Xtokkenb



No ko

© ™

2. Papukan 3tun npu 6€H30IbHOM KOJIbLIE OTHOCUTCS K OpHEHTaHTaM ponau
HAIpaBJsIeT JPyrue 3aMEeCTUTEIH IPU PEaKLUsX IEKTPOPUILHOTO 3aMEIIEeHHS B

ITOJIOKCHUA

A) niepBoro pojia, B OpTa U MeTa MOJI0KECHHS
b) nepBoro poza, B MeTa 1oJyioxeHue
B) nepBoro poaa, B opTa ¥ mapa noJI0KeHUs
I') BTOporo paja, B MeTa I0JIOKEHUE
3. Tomyomn, B oTaMune OT OeH307a:
a) OKUCJIIETCSl pacTBOPOM IIEpMaHIaHaTa Kajaus
0) noaBepraeTcst 'upUpPOBaHUIO
B) OKHCJISIETCS KUCIOPOIOM BO3/IyXa
I') TBEPAOE BELIECTBO
4. Peakius ¢ KAKUM areHTOM MOXET SIBJISITHCS IPUMEPOM PEAKLIUM PUCOETMHEHHS B
OEH30JIbHOM KOJIBLIE:
a) TUAPUPOBAHKE
0) HUTpOBaHUE
B) XJIOPUPOBAHUE C KaTAIM3aTOPOM
r) cynb(pupoBaHue
5. B peakuro ¢ BOOpOAOM BCTYIAET BEILIECTBO:
a) OeH30I
0) MeTaH
B) IIMKJIOT€KCaH
r) Oyran
6. bBen3o0x u3 anermieHa B OHY CTaIHIO MOKHO TIOIYYUTh PEaKIUCH:
a) IerUApUPOBAHUS
0) TUIPUPOBAHUS
B) TPUMEPHU3ALIUN
I') QJIKUJIMPOBAHUS
7. Kakoii kaTanu3aTop HCIONb3yeTCsl IPU HUTPOBaHUU OeH30:1a?
A) nnatuHa
b) cepnas xucnora paz6aBieHHas
B) cepHast knciora KOHIIEHTPUPOBAHHAS
I') epmenTsr

BoinosiHeHue HHAMBUAYAJbHOTO 3a1aHus (6 cemecTp)
IIpumepsl pedepaToB (10KJIAX0B):

OKCHKHCIIOTBI, CTPOEHHE, CBOMCTBA, ONTHYECKH H30MEpHUSA, ACUMMETPHUYECKHH aTOM
yriaepojaa. AibAeruio- U KEeTOKUCIOTHI.

A30- ¥ nuasocoenuHeHus. A3okpacurenu. MeTunopaHx, IpUYMHA U3MEHEHHUS OKPacKH B
KHUCJION cpenie.

TuocnupTel (MEpKaITaHBbI)

®deHonpopManbIeriIHbIe CMOJIbI, UX MPAKTHYECKask BaXKHOCTb.

[Tonmatomuble PEeHOIIBI - MUPOKATEXUH, PE3OPLIUH, THIPOXUHOH.

Kpayn-a¢upsl. CtpoeHue. npuMeHeHne

AMNUHOBAsE KUCIIOTa, €€ MPOU3BOJHBIE. Mcnonb30BaHNE B XMMHM BBICOKOMOJIEKYJISIPHBIX
COeTUHEHNN

. ManeunoBas u ¢pymapoBasi KUCJIOTHI. VX cTpoeHHe, peakIIMOHHas CIOCOOHOCTb.

Oxcokuciorsl. OCHOBHBIE THUIIBI, X XUMHYECKHE OCOOEHHOCTH.



10. o,B-HenpenenpHble albaeruibl U KETOHBI
11. MasnioHoBBI# 3¢pup B CHHTE3€ KapOOHOBBIX KUCIOT, peakiuu Muxasist u KueBenarens.
12. CnoxHodpupHas KOHICHCAIHS.

IIpumepHbIe BONPOCHI KOHTPOJBLHOU PadoThI 10 TeMe «AJIKaHbD) (5 ceMecTp)

Yacts A
1. O6mas hopmysia aTKaHOB:
A. C Hop. b. CiHon+t  B. ChHonsz T'. CnHppoo

2. Bribepute HaGOp BEIIECTB, B KOTOPOM NEPEUUCIICHB] TOIBKO alKaHbl

A. CHy4, CioHyg, C3Hg

b. CsHg, CgHia, C12H2e

B. C1oH22, C11H24, CgHyg

I'’ CHy, C1oH20, C3Hg
3. IIpoaykT peakiuu 2-6poMIIpOIaHa CO CITUPTOBLIM PACTBOPOM I'MIAPOKCU/IA KAJIHS:

A. Tlponananb B. IIponanosn-2
b. IIponanon-1 I'. IIponien
4. DTaH U3 XJIOPMETaHa MOYKHO MOJIYYUTh MTPH MOMOIIU PEAKIIUU:
A. Bropua B. KyuepoBa
b. 3ununna I'. JleOeneBa

5. BemectBoM X B 11eNI0YKE ITPEBpALCHUM
3TaH — X — 3TaHOJI

SIBIISICTCS:
A. Auetuien B. Ilponan
b. Otunen I'. Xnopmeran
6. Kakas u3 peakuuii akaHOB MPOTEKAET MPHU 0OTYyYEHUN CMECH MCXOHBIX BEILIECTB:
a) KPEKUHT 0) neruapupoBaHue
B) XJIOpUPOBaHUE ') TOPEHHE

7. 115t ankaHoB HanOoJiee XapaKTePHbl PEaKIUU:
a) MPUCOETUHEHUS

0) 3amenieHus
B) MOJMMEpPHU3ALINU

8. Uncito roMoIOrH4ecKiX pa3HOCTEH, OTIMYAIONINX 110 COCTaBy MeTaH U OyTaH, paBHO:
a) OJHOMY 0) 1ByM B) TpeM I') YeThIpEM

9. A) ATOMBI yriiepoja B ajiIkaHaX HaxXo4ATCs B COCTOSIHUU FI/I6pI/I,[[I/I3aI_II/II/IZ
a) sp; 6) sp2; B) sp°

Yacts B

1. Hamumwure mMonekynspHble GOpMYIIbl IPEIEIbHBIX YIIEBOIOPOAOB, coaepxamux 13, 21
u 30 aTomMoOB yrieponaa

2. Kakoit yrieBomopon oOpa3yercss TpW DJIEKTPOJIHM3E HATPHEBOH COJHM TPOIMOHOBOM
kucinorsel CH3;CH,COONa?

3. Hamummre crpykrypHble QopMmynsl 6 HM30MEpOB OKTaHa HA30BUTE HX IO
CHCTEMaTHYeCKON U pallMOHAJIbHOW HOMEHKJIAaType

4. HWcnonb3ys TONBKO HEOPraHMYECKHE COEIMHEHMs, OCYILECTBUTH  CIEAyoIlee
npeBparnienue: 3tad — 2,2,3,3-rerpadbpoMOyTan



5. Ha mpoman mnoneiictByiite Opomom (1 Moap), a Ha 00pa30BaBIIUMKCA MPOIAYKT
METaJUIMueCKUM HaTpueM. Kak KoHeUHOe COeIMHEHUE BCTYMNAET B PEaKlUd HUTPOBAHUS,
Cynb(UPOBAHUS U ACTUAPUPOBAHUS?

6. Hamummure cTpykTypHYIO (GopMyiny opraHmdeckoro BemiecTBa cocrtaBa CSHI12, ecnu
M3BECTHO, YTO MPU €ro XJOPUPOBAHUHU MOJYUAETCS TPETUUHOE XJIOPIIPOU3BOIHOE, a MPHU
HutpoBanuu o M. . KonoBanoBy — Tperuunoe HuTpomnpousBogHoe. [IpuBeaure stu
peakuuu

7. Ocy1iecTBUTe IPEBPAIICHUS:

yrapHblif Ta3—>MeTaH—>XJI0pMeTaH—>3TaH—>A—>Tnponai—>b—>Tpumerunmeran

IIpumepHbIe BONPOCHI KOHTPOJIbHOM PadoThl (6 cemecTp)

1. W3 npennoxeHHOTo MepeyHs BEIOEpHUTE /1Ba BEIIECTBA, C KOTOPHIMU B3aUMOJICHCTBYET

STHJIEHTIUKOJIb.
1 [Ag(NH3)2]OH
2 Cu(OH)2
3 Ca(HCO03)2
4 BaS0O4
5 HNO3
2. U3 npenioxeHHOro nepeyHs BeIOepUTe JBa BEIIECTBA, CoAepKalie (PyHKIMOHAIBHYIO
TUIPOKCOTPYIIY:

1.byranon-1 2. Tomyon 3. Aneron 4. T'nunepun 5. ALleTalbIETH]

3. U raunepud, ¥ 3TaHOJI B3aUMOJICUCTBYIOT C
1. a30THOM KHCIOTOH
2. tuapokcugom meau(1l)
3. THIPOKCHUIIOM Kajus
4. HUTpPaTOM HaTpUs

4. Yucno npocTbix 3GUPOB U30MEPHBIX OyTaHOIY paBHO
l.omma  2.nBa 3. Tpu 4. Yersipe

5. OcymiecTBUTE IPEBPALLICHUS

KOHcnpr

CH,-CH,-CH, -OH —L 5 A , B —B2.CCk , o KMampr , py MM

6. BemectBo A mpencrtaBusier coO0M KHUIAKOCTH CO CBOCOOPa3HBIM 3alaxoM, JieT4e BOJHI,
XOpouio B HeW pacTtBopsromytocs. Ilpu HarpeBaHuu 3TOro BeliecTBa B MPHUCYTCTBUM KOHIL.
CepHOM KHUCIOTHl oOpasyercsi BemectBO B — ras, nerue Bo3myxa. BzaumopeictBys ¢
O6pomoBogopoioM B o6pasyet Tsaxenyro xuakocts C. [Ipusenute hopmynsl Bemects A, B, C u
HaIAIIUTE BCE YPABHEHUS PEAKIUM.

IIpumepHBIe BOMPoCchl KOHTPOJILHOI padoTsl (7 cemecTp)

1. Hamummre cTpyKTypHBIE (OPMYJIBL:

a) B, p' — mumerundypas;
0) 3,5 — numetundypan — 2 — kapOOHOBaA KHCIIOTA,
B) (0 — METHITHPHIHH



2. YKaxure ¢ KAKMMHU U3 IIEPEUUCIIEHHBIX BELIECTB pearupyer NUppoIl:
ConsiHast KUCIIOTa, TUAPOKCHUT Kallusl, IIMHK, aMUJ HATPUSI, CEpHAsk KUCIIOTa,
nepokcu Boopoaa. Hanumure ypaBHEHUS BO3MOXKHBIX PEaKIIHi

3. Hasogure.

CH,
x N CH,

N~ TCH,CH, N
4. Hanumure ypaBHeHUE peakluy
BF,
/ﬂ\ + (CH,C0),0 A
H,C™ g~ ~CH,

ﬂ/l}l CaAMOCHMOAMETbHOU NOO020MOBKU K 3AHAMUAM O 0ucuum1unepe1<omen0yemcu
ucnoJjibzoeamo yueﬁuo-memoouqecmte mamepuaiibl:

1. IlecroBa H.FO. Jlaboparopubie paboThl MO opraHuueckod xumuun u BMC:
MeToaudeckue pekomeHaauu. - YibsHock: ®I'bOY BO «Yal'TlY um. U.H. Yaesanosay, 2007.
-33c.

2. Tlecroa H.IO. JlaGopatopHble pabOTHI TO OPTraHUYECKOW XHMHH: Y4eOHO-
MeToauueckoe nocodue. - YiubsHoBck: « Yl TIY um. M.H. Yaesgaosay, 2017. — 35 c.

5. IlpuMepHble OlEHOYHBbIE MAaTepHaJbl [Jsl MNPOBeJIEHUs TeKylero KOHTPOJs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalui 00y4YaommXxcs 1o JMCUMIINHe

Opraﬂnsaunﬂ H NMPOBEACHUE aTTECTALlUM CTYyJACHTA

B mporiecce onenku 0akanaBpoB HEOOXOAMMO UCIOJIB3YIOTCS KaK TPAIUITMOHHBIC, TaK U
MHHOBAI[MOHHBIE THMbI, BUJIBI U (GOpMbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIulMOHHbIE
CpeICTBa COBEPIICHCTBYIOTCS B pyclieé KOMIIETEHTHOCTHOTO TIOJXO0/ld, a WHHOBAIMOHHBIC
CpeZCTBa aIalITUPOBAHBI JUIsI TIOBCEMECTHOTO IPUMEHEHUS B POCCUICKON BY30BCKOI MpaKTHKE.

e nmpoBeneHnsi arrecTallMd — IPOBEpPKa OCBOEHHUS 0OPa30BAaTEIbHOW MPOTPAMMBbI
JUCLUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.

IIpomMe:kyTouHasi aTTecTAUMsl OCYIIECTBISIETCS B KOHIIE CEMeCTpa MW 3aBepIiaeT
U3y4eHHe AMCLUUIUIMHBL, TOMOTaeT OLIEHUTh KPYIHBIE COBOKYNHOCTH 3HAaHMA U YMEHHH,
dbopMHUpOBaHKE ONIPEACICHHBIX KOMIIETEHITUH.

ONECHOYHBIMHA CpPEACTBAMH TEKYIIETO OIEHUBAHHUS SIBJISIFOTCS: JOKJAQA, TECTHI TIO0
TEOPETUYECKHM BONpOCaM JUCIUIUIMHBI, 3alUTa NpakTH4eckux pador u T1.1m. KoHTposs
YCBOGHHsI MaTepuaiia BEAETCS PEerylsipHO B TEUEHHE BCEro CeMecTpa Ha TPaKTHYECKUX
(ceMUHApCKUX, TaOOPATOPHBIX ) 3AHATHUSIX.



No CPEJCTBA OIIEHUBAHMUS, OO6pa3zoBaTenbHbIC

H/H HCIIOJIB3YEMBIC JI TEKYIIETO OLICHUBAHUSA pe3yHLTaTLI JTACIUTIINHBI
mokasaresst opMHupoBaHHS KOMICTECHITHH
OneHoYHbIE CPEACTBA VISl TeKyIIeil OP-1
aTTecTalMH POJIb U MECTO MPEIMETHON 00J1acTH
OpPraHUYECKON XUMHH B 001eH
OC-1 KonrponbHas pabora KaPTUHE HAYYHOTO 3HAHMSL.
OP-2
OC-2 Pemenne 3ay1a4 OPUMEHSTh TEOPETHIECKUE JIAHHBIE
0 TIPEIMETY JJIsl PELICHUsI 33124 110
OC-3 3ammura pedepara npeaMeTy u

OCYHICCTBJIATH XHUMHYCSCKHI aHaJINn3

OC-4 JlabopatopHas pabora
Ha OCHOBE OOIIETPUHSATHIX METOIHK

OC-5 TectupoBanue OP-3
HaBBIKaMH 0€301MacHON pabOTHI C
BELIECTBAMU
OP-4
OueHouHBIE CPeNCTBA AJ5 MPOMEKYTOUHOI OCHOBHBIC MCTOZIbI 1 IIPUHITUIIBI
aTrecTanuu oTOopa anmnapaTtypsl U
3a4eT (IK3aMEH) 000py10BaHuUs 1Jis1 BBITIOJTHEHUS

HAy4HO-UCCIIEI0BATEIbCKUX U
OC-5 Dk3aMeH B popMe YCTHOTO COOCCEIOBaHHUS 11a6OPaTOPHBIX XMMHYECKHX paboT
(5 cemectp) OP-5
OCYILIECTBISATH BBIOOP Hanbosee
1eIecoo0pa3HbIX METO/IOB,
cpeacTB U (popM opraHu3auu
y4eOHOT0 Mporiecca, B COOTBETCTBUU
C IUAAKTUYECKUMU 3a/1a4aMU
OP-6
TPaJUIMOHHBIE U COBPEMEHHBIC
METO/IbI,
cpenctBa M GOpPMBI OpraHU3aAIUN
yueOHOro mporecca u
0COOCHHOCTH HMCTIOIb30BAHUS
COBPEMEHHBIX HAYUHBIX IaHHBIX B
OpraHu3aIy yueOHOro mpoiecca
o aucturuimae «Oprannyeckas
XUMUS»
OP-7
HaBBIKOM NMPUMEHEHHS PA3TUIHBIX
METOOB, IPHEMOB U
TEXHOJIOTHI 00YUYCHHUS B pa3IHIHBIX
dbopMmax opraHU3aIK YIeOHOTO
nporiecca.

OC-6 Dk3aMeH B popMe YCTHOTO COOCCEIOBAHUS
(6 cemecTp)

OC -7 Dx3ameH B popMe YCTHOTO
cobecenoBanmst (7 cemecTp)

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAUMOIo 00OpYyIOBaHUS (IEMOHCTPAIMOHHOTO
Marepuaia), a TaK JK€ NpOLeNypbl M KPUTEPHUH OLIEHUBAHHUS WHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (OpMHUPOBAHUS B IPOIIECCE OCBOECHUS 00pa30BaTEIbHOMN



nporpamMmbl  TIpCACTABJICHBI B (DOHI[G ONCHOYHBIX CpCACTB MJId TCKYHICTO KOHTPOJIA
YCII€EBAEMOCTU U HpOMe)KYTOLIHOI\/'I arrecraguu 1o JUCHHMIIIIMHE «Pu3myeckas u KoJIJ1IouaHas
XUMUSD).

Hown

25.
26.
27.
28.

Mamepuansl, ucnoyb3yemole 011 MEKyuLe20 KOHMPOJisi yCHesaAeMocmu
odyuarowuxca no oucyuniune

MaTepI/IaJIBI AJId OpraHu3aluun TGKYIJ_[eﬁ arTeCTalvu NpcaCTaBJICHBI B n.4 IMporpamMMmal.

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeaAeMOCmU
o00yuaruwuxca no OucCyunIuHe

OC-5 Jk3amen B (hpopMe YCTHOTIO codeceq0BaAHUSA
IIpumepHbIe Bonpockl K Ik3aMeHy (5 cemecTp)

Opranuueckass XxuMusg Kak Hayka. lIlpenmer opranuueckoil XuMuu. 3Hau€HUE
OpraHMYEeCKON XMMHUHU B COBPEMEHHOM MHpE.

Hcropus pa3BUTHS OPraHUYECKON XMMUU KaK HAYKH.

Teopus cTpoenus opraHnueckux coeaunenud A.M. bytieposa.

Crpoenne atoma yriepona. 'mbpuansanus >neKTpoHHBIX opoutaneit. [lonstue o 6- u -
CBA3SX.

Turbl XUMHYECKOMN CBSI3U.

B3anMHoOe BausiHHE aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUN.
Knaccudukanms peakiuii B opraHu4ecKoi XUMHH.

Krnaccudukanus opraHuuecKux COeIUHEHHIMA

HomeHnkitatypa opraHM4ecKux COequHEHUN.

[lonsTue o uzomepun. Buasl nuzomepun.

AJKaHBI, CTPOCHHE, HOMEHKJIATypa U U30MEpHs, IIOIy4CHHUE.

AJIKaHBI, XUMHUYECKHE U GU3UYECKUE CBOMCTRA.

AJIKEeHBI, CTPOCHHE, HOMEHKJIATypa U U30MEpHs, IIOJIy4CHHUE.

AJIKeHBI, XUMHYECKHEe U (U3NYECKUE CBOWCTBA.

AJKHMHBI, CTPO€HNE, HOMEHKJIATypa U U30MEpHs, OJIy4CHHUE.

AJNKUHBI XUMHYECKHE U (PU3NYECKUE CBOWCTBA.

AJKaaueHsl, CTpOeHUE, KiaccuduKalys, HOMEHKIaTypa U U30Mepus, OJyueHHeE.
AJKagreHbl, XMMUYecKue 1 (pu3nvecKkre CBONCTRA.

[{uknoankansl, CTpoeHUE, K1accuuKalys, HOMEHKIATypa U U30Mepus, IOJIyUeHHE.
[{uknoankaHsl, CTpOEHUE, TOJy4YeHHE, XUMUYECKHE U (pU3HUecKre CBOMCTRA.
bunuknnyeckne yriaeBogopoasl ¢ KOHAEHCUPOBAaHHBIMU KOJIBIIAMH

bunukinnyeckue yrieBogopoasl ¢ U30IMPOBAHHBIMU KOJIBLIAMHU

bunuknuyeckne yraeBogopoasl ¢ KOIbLAMHU y OJHOTO aTOMa yrilepoa

bensonpHoe snpo. CtpoeHne. Knaccuueckoe 1 KBaHTOBO-XUMHUeCKoe onucanue. [lonarue
00 apomatuuHocTH. [IpaBuino Xrokkens.

W3omepust mpon3BOAHBIX OeH3051a. XMMUYECKHEe CBOWCTBA O€H30J1a U AIKMIIOEH30JI0B.
MeTo/1bl TOTyYEHUS] apOMAaTUHYECKUX COCTMHEHUI

Bericmme KOHIEHCUPOBaHHBIE CUCTEMBI. AHTpALIEH.

Baxuerinme nponu3BOIHBIE: aHTPAXUHOH, ann3apuH. @eHantpeH. CTpoeHue

OC-6 Dx3ameH B (popMe YCTHOTO codece0BaAHUSI
IIpumepHbIe Bonpockl K Ik3aMeHy (6 cemecTp)
1. TasoreHnpousBoO/HbIE YTIEBOAOPOAOB, KilacCU(UKALINS, CTPOEHUE, HOMEHKJIATypa U
U30MepHsl, MOJTyYeHHUE.
2. AMUHOIIPOU3BOJIHBIC YIIEBOAOPOAOB, KIaCCUPUKAINS, CTPOCHHE, HOMEHKIIATypa H
U30MepHus, MoJlydYeHne, XuMU4ecKue 1 (pu3nyeckre CBOMCTRA.



ok~

10.

11.

12.
13.
14.
15.
16.
17.

18.

19.

20.
21.
22.
23.

24,
25.

26.
27.
28.
29.
30.
31.

32.

HutponpousBoanbie yrieBoJOpoOAOB, CTpPOEHHE, HOMEHKJIAaTypa W H30MeEpus,
MOJIy4eHUEe XUMHUYECKUE U (PU3NYEeCcKre CBONCTBRA.

[TonsiTHe 0 METAITIOPraHUYECKUX COCTUHECHUSIX.

[IpenenpHble OJHOATOMHBIE CHUPTHI, CTPOEHUE, HOMEHKJIATypa M HU30MEpHUs,
MOJIy4eHUE, XUMUYECKUE U (PU3NIECKIE CBOHCTRA.

HenacplilieHHbIE OJJTHOATOMHBIE CHUPTHI, CTPOEHUE, HOMEHKJIATypa W H30MEpUs,
MOJIy4eHUE, XUMUYECKUE U (PU3NIEeCKHe CBOMCTRA.

JIByxaTOMHBIE CHOUPTHI, KIacCHU(pUKalLUs, CTPOECHUE, HOMEHKJIAaTypa U H30MEpus,
MOJIy4eHUE, XUMUYECKUE U (PU3NIECKIE CBONCTBRA.

A3ocoeMHEHUs, CTPOCHHE, HOMEHKJIAaTypa, METOJbl CHHTE3a, XUMHUYECKHE H
(u3nuecKre CBOMCTBA, TPUMECHEHHUE.

JlnazocoeAMHEHUsI, CTPOEHUE, HOMEHKJIATYpa, METO/Ibl CHHTE3a, XMMUUYECKUE U
(u3nuecKre CBOMCTBA, TPUMECHEHHUE.

[IpocTeie 3¢upsl, cTpoeHrEe, HOMEHKIATYpa U U30MEPHS, OJTyuYeHUE, XUMHUUECKUE U
¢du3nveckre CBONCTBA.

@deHoibl, CTpOeHHE, KiaccupuKalus, HOMEHKIATypa, HW30MEpHs, CHOCOObI
MOJTYYEHUSI, U XUMHUYECKHE CBOMCTBA.

®deno, peakuu GEeHOIBLHOTO THAPOKCHIIA.

®deHoul, peakuu 0EH30JBHOTO SIpa.

AJbaerusipl, CTpOCHHUE, HOMEHKIIATypa U U30MEepHsl, MOIyYeHHe

Anpaeruipl, XUMHYECKUE U (PU3MUECKUE CBOMCTRBA.

KeToHnsl cTpoeHue, HOMEHKIIATypa U U30MEpHsl, MOTyYeHHUE.

Anbaerupl, XuMudeckue u (pu3ndeckue CBOICTBa.

[Ipenenbabie MOHOKApOOHOBBIE KHUCIOTHI, CTPOCHHUE, HOMEHKIIATypa U HU30MEpus,
MOJIy4eHUe, XUMUYECKUe U (PU3nUecKre CBONCTBRA.

Hemnpenenbabie MOHOKapOOHOBBIE KUCIIOTHI, CTPOSHUE, HOMEHKJIATypa U U30Mepusl,
MOJIy4YeHue

HenpenenpHble MOHOKapOOHOBBIC KUCIOTHI ,XUMUYECKHE U (PU3HUSCKUE CBOMCTBA
JlkapOOHOBBIE KUCIIOTHI, CTPOCHHE, TTOTy4YEeHUE

JlukapOOHOBBIE KHCIIOTHI, XUMUYECKUE U (DU3NIECKUE CBONCTBA.

ApomaTnieckue KapOOHOBBIE KHCIIOThI, CTPOCHHE, HOMEHKJIaTypa U H30MepHs,
MOJTydeHUE

ApomaTHiecKue KUCIOThI, XUMUYECKHUE U (PH3NYecKrue CBOMCTBA

Crnoxubie 3hupsl KapOOHOBBIX KHUCJIOT, CTPOCHHME, HOMEHKJIATypa U H30Mepus,
MoJTy4eHUE, XUMHYECKUE U (PU3NUECKUE CBOMCTRA.

Knaccudukanus 6upyHKIIHOHATHHBIX OPTaHUYECKUX COSTUHEHHM

VYrneBobl, knaccuuKaIys, CTpoeHrue, U30Mepus

Monocaxapuzasl. Knaccuduxkarms, ctpoenne, H30Mepusi, ClIoCOObI MOTYISHHUS
Monocaxapuisl, XUMUYECKUE U (PU3NYECKHUE CBOMCTBA, TPUMEHEHHUE.

Hucaxapunel. Knaccudukarus, ctpoeHne, n30Mepusi, CHOCOOBI MOTyYeHUs

Z[I/ICaXapI/I)IH. XHUMHUYECKHE U (1)I/I3I/I‘IGCKI/IC CBOﬁCTBa, MMPUMCHCHHUC.

[Tonucaxapunpl. Kpaxmam u 1e/UT0103a, CTPOCHUE, CBOWCTBA, NPUMEHEHUE,
OHOJIOrHYECKOE 3HAUCHHE.

OC-5 Jk3ameH B (popMe YCTHOTO cobeceTOBAHUA
IIpumepHbIe BONPOCHI K IK3aMeHy (/ceMecTp)

1.  Terepouuknsl. IIaTHUIEHHBIE T€TEPOLMKIBI C OJHUM Ie€TEpOATOMOM, CTPOEHHE, OoOlue
CIOCOOBI MOTYYEHHUSI.



10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

®dypan, cTpoeHHe, PUMUECKHUE CBOWCTBA, METOJBI CHHTE3a, MPUMEHEHHE. XMUMHUYECKUE
CBOMCTBA.

[Tuppoin, crpoenue, GU3NYECKUE CBOWCTBA, METOABI CHHTE3a, IPUMECHECHHUE. XUMHUYECKUE
CBOIICTBA.

Tuoden, crpoerne, GU3NIECKUE CBOKWCTBA, METOABI CHHTE3a, IPUMEHECHUE. XUMUYCCKUE
CBOICTBA.

Wupon, crtpoeHue, ¢U3MUECKHE CBOWCTBA, IMOJNYYCHHE, XWUMHYECKHE CBOICTBA,
MIPUMEHEHHE.

®ypdypon, crpoeHue, (U3NYECKHE CBOMCTBA, IMOJyYCHHE, XHUMHYECKHE CBOMCTBA,
IIPUMEHEHUE.

[TupuauH U ero NMpou3BOJHBIC (MUPHUINHKAPOOHOBBIC KHCIOTHI, MUPUIOKCHH, HUKOTHH,
XUHUH U XUHOJIHMH), CTPOCHHE, TIOy4YEeHUE U CBONCTBA, IPUMEHEHHE.

[TupuMuIMH U €ro MpPOW3BOJAHBIC (ypalui, TUMHH, [IUTO3WH, MypUH, aJICHUH, TyaHUH),
CTpOEHHE, MTOJIy4eHHE U CBOWCTBA, IPUMEHEHUE.

[Tupa3zon w WMHUAA30 W WX MPOU3BOJHBIC (AHTUIUPHH, AMHJIONHUPUH, AaHAJIBIMH),
CTpOEHHE, MTOJIy4eHHE U CBOWCTBA, IPUMEHEHHUE.

[Topdupun u pramronuanma

AMUHOKHUCIOTHI, KJTacCU(pUKALMs, CTPOCHHE U CTPYKTYpa, OMOJIOTHYECKOe 3HAUCHHUE.
OCHOBHBIC TIPEJICTABUTEIIN aMUHOKHCIIOT, CTPOSHHUE, 3HAUCHUE.

AMUHOKHUCIIOTHI, TOJIy4eHHUE U XUMUYECKHE CBOWCTBA

[TenTumpr u Oenky, K1accuUKamms, CTPOSHUE H CTPYKTYpa, OMOIOTHYECKOe 3HAUCHHE.
CTpyKTYpbl OETKOBOI MOJIEKYJIbI

L{BeTHBIC peakuu Ha OCNIKU

Hykneo3uapl, HYKIEOTHIbl ¥ HYKJIEUHOBBIE KHUCIOTBI, CTPOCHHE U CTPYKTYpa,
OMOJIOTMYECKOE 3HAUCHHE.

Jlununel, kiaccupukanus, CTpOCHHE U CTPYKTypa

Jlunwtel, MpUMEHEHUE U OMOJIOTHYECKOe 3HAYCHUE

Tpancxupbl

XuMudeckue v (PrU3uIecKre MeTOIbI HICHTU(UKAIUN OPTraHNYECKUX BEIICCTB
['eHeTnyeckas B3aMMOCBSI3b KJIACCOB OPTaHUYECKUX COSAMHEHUN

B koHIe HU3YUCHUA JUCHUIIIIMHBI TIOABOAATCS UTOT'U pa6OTLI CTYACHTOB Ha JICKIHUOHHBIX U

MPAKTUYECKUX 3aHATUSAX ITyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.



Kpurepun oueHuBanusi 3HAaHU 00y4aKOIIMXCH 1O TUCUMUIIJIMHE

Dopmuposanue 6ANTLHO-PEUMUHE0B0U OYEHKU pabombvl 00YYaAOWUXCsL

Tocere- [Toceme-uue | Pabora Ha KonTponbnas
e = naboparop- | maboparop- | pabora wim SK3aMel
[ HBIX HBIX WUHMBYyasIhb-
1 3aHATUN 3aHATHUIX HOE 3aJI1aHue
Pasz0amnos- 9x 1=9 15 x 1=15 32x2=64
Ka I10 BUJaM 180 GamoB | Gamra 64 Gama
5 pabor 0aJU10B 0aJU10B
cemectp Cymmapnbiit | 9 6amoB | 15 6amioB 180 6anos r6n4a§anﬂa gggHOB
Makc. 0an1 max max max max
Pasz0amnos- 15x1 32 x3=96
Ka 1o Bugam | =15 25x 1=25 300 GaytoB | OayutOB 64 Gama
6 pabot OayIoB
cemectp Cymmapnbiit | 15 6amios | 25 6amios 300 GamroB ?nGagaHHOB ggngB
Makc. 0anI max max max max
E;B r?(?iioz& 12x 1=12 120 x 1=20 240 GatoB éin);z o 64 Gamra
7 pabot A 0aioB OasoB
cemectp Cymmapsbiit | 12 6amios | 20 6amios 240 6aymoB | 64 6amta max | 4006aioB
Makc. 0anI max max max max

Kpumepuu oyenusanus pabomol obyuaiowezocs no umozam 5 cemecmpa

Ouenka Basei (3 3E)
«OTJIINYHOY 271-300
«XOpOLIO» 211-270

«YIOBJIETBOPUTEIILHO» 151-210
«HEYIOBJIIETBOPUTEIBHO 150 u menee

Kpumepuu oyenueanus pabomul obyuarowecocs no umozam 6 cemecmpa

Ouenka Basel (5 3E)
COTJIMIHOY 451-500
«XOpOLIO» 351-450

«YIOBJICTBOPUTEIIHHO 251-350
«HEYJIOBJICTBOPUTEIHLHOY 250 u meHee




Kpumepuu oyenusanus pabomwl obyuarowezocs no umozam { cemecmpa

Ounenka Banuabl (4 3E)
COTJIIMYHOY 361-400
«XOPOIIO» 281-360

«yJIOBJIIETBOPUTEIHHOY 201-280
«HEYAOBJIETBOPUTEIHLHO 200 u meHee

6. MeToauuyecKue YKa3aHusd 1Jid oﬁyqamumxcﬂ 0 OCBOCHHIO JTUCHMUILJIUHBI

VYceneumHoe u3ydyeHue Kypca TpedyeT oT o0ydarollMXcsl MOCEIIEHUs JICKIHUM, aKTUBHON
paboThl Ha NPAKTUYECKUX 3aHATHSAX, BBIIOJHEHUS BCEX YUYEOHBIX 3a/aHWi MpernojaBaTels,
03HAKOMJICHHUSI C OCHOBHOM U JIOTIOJIHUTENILHOMN JIUTEPaTypOH.

3anuce JIeKIMH — OJHa U3 (OPM aKTHUBHOM CaMOCTOSATENBHOM pabOThI 00YyYarolIuXxcs,
TpeOyrolasi HaBBIKOB M YMEHHMs KpaTKO, CXEMaTH4HO, I[IOCIEA0BaTeIbHO U JIOTMYHO
(UKCUpPOBaTH OCHOBHBIE ITOJIOKEHUS, BBIBOJBI, 00001IeHus, (GOpMYITHPOBKH. B KoHIIE JeKuuu
npenojiaBaTesab oOcTaBisieT Bpems (5 MUHYT) A8 TOro, 4ToObl OOyyaroliuecss HUMeNlu
BO3MOXKHOCTb 3a/1aTh YTOUYHSIIOIIME BONIPOCHI 110 U3y4aeMoMy Marepuaiy. V3-3a HemoctaTo4HOro
KOJIMYECTBA ayJAUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAE€TCSl OCBETUTh B IIOJHOM OObEME,
MOATOMY TIpENo/aBarellb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCUT Ha
CaMOCTOATENIbHYIO Pa0OTy CTYJEHTOB, pEKOMEH/ys Ty WM MHYIO jJuTeparypy. Kpome storo, mis
JY4IIEro OCBOCHUS Marepuaja ¥ CHUCTEMAaTH3allud 3HAHWKA MO0 JUCUUIUIMHE, HEO0O0XOIMMO
IOCTOSIHHO pa30HMpaTh Marepuaibl JICKIMH 1O KOHCIEKTaM M y4eOHbIM mHocobusMm. B ciyuae
HE00X0JMMOCTH 00paIaThCs K MPEro1aBaTeNio 3a KOHCYJIbTaIUeH.

IToaroroBka K JIaG0pPaTOPHBIM 3aHATHAM

[Ipu moaroToBKE K J1a0OPATOPHBIM 3aHATHSIM CTYAEHT JOJDKCH H3YyYHTh TEOPETUYECKHI
Marepuall 1o TeMe 3aHATUs (UCIIOJIb30BaTh KOHCHEKT JIEKLMH, U3YYUTh OCHOBHYIO JIUTEPATYPY,
03HAKOMUTBHCS C AOTOJHUTEILHON JIUTEPATYPOH, IPU HEOOXOTUMOCTH JIOTIOITHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHHMKOB). B ciydae 3arpynHeHui,
BO3HHUKAIOIIMX TP OCBOCHUHM TEOPETUUECKOIO MaTepuala, CTYAEHTY ClelyeT oOpamatbes 3a
KOHCy/bTallMell K mpernogaBaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO MpOIyMaThb
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauasne mpakTHUecKoro 3aHsTUs MpernojaBaTeslb 3HAKOMUT CTYIEHTOB C TEMOH, OIJIaliaeT
TUIaH TIPOBE/ICHHS 3aHSTHSA, BBIIACT 33/IaHHs. B TeueHne OTBEIEHHOTO BPEMEHH Ha BBHITOJHEHHE
PabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENojaBaTelio 3a KOHCYIbTalMell Wi pazbsicHeHusIMU. B
KOHIIE 3aHSTHS IPOBOJIMTCS TPUEM BBITTOJTHEHHBIX 3aJaH1i, COOECeTIOBaHNE CO CTYICHTOM.

Pe3ynbTaThl BBINOIHEHUS TPAKTUYECKUX 3/1aHUI OLIEHMBAIOTCS B OajllaX, B COOTBETCTBUU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

I[Inanb1 1a00paTOPHBIX 3aHATHH

,Zlﬂ}l n0020MO6KU KﬂdﬁOpamOPHbl.M 3AHAMUAM pexomendyemc;l ucnojib306ameo.

[TectoBa H.IO. JlaGopatopHble paOOTHl IO OpPraHUYECKOW XUMHH: y4eOHO-METOIUYECKOE
rmoco6ue. - YiabstHoBcK: «Yal'IIY um. .H. Yabsaosa», 2017. — 35 c.

Jlabopamopnasn paboma 1.

OmpiT 1. O6HApYX)eHUe yriaepoa mpo0oil Ha 00yrIuBaHKE.

Omnpit 2. O6Hapy>keHue yriaepojaa mpodoit Ha 0OyrauBaHNE KOHIIECHTPUPOBAHHOM CEpHOI
KHCJIOTOM.

Oneir 3. OOHapyxeHue yriepoia mpoOoil Ha oOyriuBaHHE pa30aBICHHON CEpHOM
KHCJIOTOM.



OmnbiT 4. OOHapyxeHHe yriepoJa M BOJOPOAAa OKUCIEHHUEM BELIECTBA OKCHJIOM MEIH

().

OmelT 5. Peaknua beinpiureiina Ha rajoreHsl.

Jlabopamopnuasn paboma 2.

OmnpiT 9. [lonmyyenue 3TuiIeHa U3 3TUIIOBOTO CIOUPTA.

Omnpit 10. OTHOIICHHE dTHIIEHA K OPOMHOM BOJE.

OnpiT 11. Peakuus E.E. Barnepa. OkucieHue BOJHBIM PacCTBOPOM I€pMaHraHaTa Kajust
B CJ1a00IIEI0YHOM cpeie.

Omnpit 12. Peakuus E.E. Barnepa. Okucienre BoJIHBIM pacCTBOPOM TEpMaHTaHAT a KaJIUs
B KUCJIOH Cpefe.

Omnbit 13. 'openue stusneHa.

Jlabopamopuasn paboma 3.

OmmiT 14. IlonydeHnue aneruiieHa U3 kapOuia KaJblus U €r0 TOPECHHE.

OmpiT 15. OTHOLIEHUE anleTUIeHa K OPOMHOM BOJIE.

Omeir  16. OxucneHue auneTusiaeHa BOJHBIM pPAacTBOPOM II€pMaHraHaTa Kajaus B
c1a0boIIeI0YHOM cpefie.

OmnpitT 17. OkucieHue aneTuiIeHa BOAHBIM PAcTBOPOM IEpPMaHraHaTa Kaius B KUCIION
cpene.

Omnpit 18. [Tonyyenue anerunenua cepedpa.

Jlabopamopnas paboma 4

Omnpit 19. ITonyyenue GeH3ona u3 6eH30aTa HATPUSL..

OmpiT 20 PacTBOpUMOCTH O€H30J1a B Pa3IUYHBIX PACTBOPUTEIISX.

OmpiT 21. JletictBue OpoMHOM BOJIBI HA OCH30II.

OmpiT 22 Oxucnenue 6eH301a IepMaHTaHaTOM KaJusl.

Omnpit 23. OKUCIEHHE TOMYOJIa IEPMaHTaHATOM Kallusl.

Omnsit 24. I'openue 6eH3oia.

OmnpiT 25. Bo3ronka HadranuHa.

Jlabopamopuas paooma 5.

OmnpiT 26 OnpeiesieHne CTPOSHUS CITUPTOB.

OmnpIT 27. OOHapyXeHUE NMPUCYTCTBUS BOJIbI B CIIUPTE.

OmpiT 28. PacTBOpUMOCTB CIIUPTOB.

OmnpiT 29. CBOIiCTBAa N30aMUIIOBOTO CIIUPTA.

OmpiT 30. 'openne ciupToB.

OmnpiT 31. ITonydenue sTunata HaTpuUs.

Ompit 32. OKUCICHUE ITHIOBOTO criupTa okcuaoM menu (11).
OmnpiT 33. OKUCIIEHNE STUIIOBOTO CIUPTA IEpMaHraHaTOM KaJlusl.
Ompit 34. [Tonyuenue riunepata meau (11).

Jlabopamopnasn paboma 6.

OmnbiT 35. PacTBOprMOCTh (heHOMA.

Omnpit 36. [Tonydyenne peHonsiTa HATPHSL.

OmnpiT 37. JleficTBre OpOMHOI BOABI HA (hEeHOI.

Omeit 38. B3aumoseiictBue ¢enosnos ¢ xmopuaoM xenesa (111).

Jlabopamopuasa paboma 7.

OmnpIT 39. Peakius anbpaeruoB ¢ GyKCHHCEPHUCTON KUCIOTOM.

OmnpbiT 40. Peakius anpieruIoB U KETOHOB ¢ HUTPOIIPYCCUIOM HATPHA.
OmnpIT 41. Peaknust «cepeOpsiHOTO 3epKajiay.

Jlabopamopnas paboma 8.



OmnpIT 42. PacTBOPUMOCTB NPEACTbHBIX KAPOOHOBBIX KUCIIOT B PA3ITUYHBIX

pacTBOPUTENAX.

OmnpiT 43. Kucnornsle cBoiicTBa KapOOHOBBIX KHCIIOT.

OmnpiT 44. CpaBHEHHE CUJIBI KAPOOHOBBIX U MUHEPATBHBIX KHCIIOT.

Omnpit 45. 'maponys Mbuia (HATPUEBBIX COJIEN BBICIINX KUPHBIX KUCIIOT).

OmbIT 46. B3anmoielicTBHE 0JICMHOBOM KUCIOTHI C OPOMHOM BOJIOM.

Omnpit 47. OKuCIEHUE 0JIEMHOBOW KUCIIOTHI IEPMAHTaHATOM KaJlusl.

OmnsbiT 48. OnpezeneHne HENPeneNbHOCTH PACTUTEIBHOIO Macia

Jlabopamopnas paboma 9. UrtoroBple maboparopHbie pabOTBl MO  PEHICHUIO
9KCHEPUMEHTAJIbHBIX 3a/1a4 10 UIACHTU(UKAUN OPraHUYECKUX COEAMHEHHUH, MpHHAIeKAIUX
pa3HbIM KJlaccax COEIMHEHUHN.

7. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOW yuyeOHOU JuTepaTypbl, IHTEepHET-pecypcoB,
HeO00XO0AUMBIX /IJIf OCBOCHHSI JUCIHUNJIMHBI

OcHoBHas1 JInTepaTypa

1. Tsepnmoxne6o, B.Il. Opranmueckas xumus : yueOHuk / B.II. TBepmoxme6oB. -
Kpacnospck : Cub. denep. yu-t, 2018. - 492 c. - ISBN 978-5-7638-3726-1. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/1032163

2. bokoBa, T. U. Oprannveckas xumusa : npaktukym / coct. T. M. bokoma, H. A.
Kycakuna, U. B. BacunsioBa. - HoBocubupck : 3omoroii xosoc, 2014. - 140 c. - Tekcr :
snekrpounsiid. - URL: https://znanium.com/catalog/product/515902

3. I'opnenko B. A. Opranndeckas xumus : yueOHoe nmocobue. V, VI / B.A. I'opnenko;
JL.B. Ky3uenoBa; E.A. fubikuna. - Mocksa : [Ipomereit, 2012. - 398 c. - ISBN 978-5-7042-
2377-1. URL.: http://biblioclub.ru/index.php?page=book&id=363826

JlonoTHUTEIbHASI JIUTEPATYypa

1. I'pumenkosa, T. H. Oprannueckas xumus : yaeonoe nocodue / T. H. I'pumenxosa, I'.
E. Cokonosa. — Kemeposo : KemI['V, 2020. — 149 c. — ISBN 978-5-8353-2628-0. — TexkcT :

AJIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/156134
2. Munuenko, JI. A. Opranmyeckas XWMHS : JIAOOPATOPHBIA TMPAKTUKYM IS

oOyyaromuxcst O4YHOM M 3a04HOM (hopM OOy4deHMs HAINpaBICHMs MOATOTOBKH : «TeXHOIOTUs
IIPOM3BOJICTBA U MEPEPadOTKH CEIbCKOXO03HCTBEHHONW mpoayKuumy. [Ipopunu : «TexHomorus
IPOM3BOJICTBA M MEPepabOTKU MPOAYKIMH >KUBOTHOBOACTBa», «Te€XHONOrHUs NMpPOU3BOACTBA U
nepepadoTKu MPOAYKIHMH pacteHueBojcTtBay / JI. A. Munuenko. - Boarorpax : ®I'bOY BO
Bonrorpaackuit  I'AY, 2020. - 120 c¢. - Tekcr : oanekrpoHnsid. - URL:
https://znanium.com/catalog/product/1289010

Humepnem-pecypcot

1. Xumuyeckwii kataor - http://www.ximicat.com/

2. Tloptan pyHmaMeHTaILHOTO XUMHUYECKOTO 00pa3oBanus - hitp://www.chemnet.ru/

3. Caiir «Xumust Neo Chemistry» -
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Iltemid=1

4. OtkpsiTas xumus - https://chemistry.ru/

5. DrexkTpoHHas 6ubnmoreka yueOHBIX MaTepHajoB o XUMHH -
http://www.chem.msu.su/rus/elibrary/



http://www.ximicat.com/
http://www.chemnet.ru/
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid
https://chemistry.ru/
http://www.chem.msu.su/rus/elibrary/

6. Ilecroa H.1O. IIpakTuueckue paboThl Mo opranndeckoi xumuu. Y.1. Anukianyeckue
YIJIEBOAOPOABI M WX  IPOM3BOJAHBIC. [DNEKTPOHHBIM  pecypc| Pexum  mocryma:
http://www.superhimik.com/t9930-topic

7. TlecroBa H.IO. IlpakTrueckue paboThl 0 OpraHuyecKord XuMur. Y.2. AIMKINYECKHe
VIJIEBOJOPOABl W WX  MPOU3BOJHBIE.  [DNeKTpoHHBIM  pecypc] Pexum  gocryna:
http://www.superhimik.com/t9931-topic

8. IlectoBa H.}O. [IpakTudeckue paboThHI O OpraHrdeckoi xumun. Y.3. AIUKINIECKUue

YIJIEBOAOPOABI M WX  IPOM3BOJAHBIC. [DNEKTpOHHBIM  pecypc| Pexum  mocryma:
http://www.superhimik.com/t9932-topic



http://www.superhimik.com/t9930-topic
http://www.superhimik.com/t9931-topic
http://www.superhimik.com/t9932-topic

JIucr cornacoBanus paGoueii nporpammsl
Y4eOHOM TUCLUMIIIUHDI ([PAKTHKH)

Hanpasaenne noarorosku: 44.03.05 ITeparoruyeckoe oOpazoBaHue
Ipodmnn: Buonorus. Xumus

PaGouyas nporpamma Opranuyeckas Xumus

CocraBurens: E.H. Jlio6uHa — YIBIHOBCK: YaI'T1y, 2023.

Ilporpamma cocraBieHa ¢ ydeTom (enepanbHOro rocyZlapCTBEHHOI O
00pa30BaTeNbHOTO  CTAaHJAApTa  BBICIIErO  0OOPAa3’oBaHHS 11O HaTpaBIeHHIO
noaroroku  44.03.05  Tlemaroruyeckoe  o6pasoBaHHe,  yTBEpPKIEHHOIO
MununcrepcTBoM  06pasoBanust M Hayku  Poccuiickoid Denepauuu, U B
COOTBETCTBHH C Y4eOHBIM IIAHOM.

Cocraputeny yLsrlve EH. Jliobuna

(noonucs)

Pabouyas nporpamma yueGHOM AMCHMINIMHEL (MPaKTHKM) 0f06peHa Ha 3acefaHuu
Kadeapsl Gnonoruu u xumun 5" mast 2023 1., mporokon Ne 10
3aBenyromuii kadeapoi

2 H.A. Jlenrecopa 25 D5 Lo23

nuuHdR noonucy pacuugposka noonucu oama

PaGoyas nporpamma y4eGHOH JMCUMIUIMHBI (IPAKTHKM) COIMVIACOBAHA C

6ubnuoTeKoi
Cotpyanuk 6ubmmoTexu
JU c,;,l 10.B. Mapcakoga pF 04 23
auabas noonuce pacuugpoera noonucu odama

[Iporpamma paccmoTpeHa u  ogoOpeHa Ha 3acelaHMM  YYEHOrO COBeTa
ecTecTBeHHO-Teorpapuyeckoro daxynbrera "31" mas 2023 r., npotokon Ne6
IIpencenarens y4eHOro copera ecrecTBeHHO-reorpaduyeckoro daxyiprera

mpq / J.A. ®ponos .05 239
)

audida noonuce pacuwiugposka noonucu oama
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