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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «Opranuyeckas XUMUs» OTHOCUTCA K JUCHUIUIMHAM 00s3aTeIbHON 4acTu
broka 1. IIpeaMeTHO-METOAMYECKOTO MOJYJI Yy4€OHOTO IUTaHa OCHOBHOM MPOQeCCHOHAIBHON
o0pa3oBaTeNbHON MpOrpaMMbl  BEICIIETO0 00pa3oBaHUS — MpOrpaMMmbl OakajmaBpwara IO
HarnpaBiaeHuto moarotoBku 44.03.05 Ilemarormveckoe oOpazoBaHue (¢ AByMsS NPOGUIIMU
MOJITOTOBKH ), HAMIPABJICHHOCTH (Mpoduiib) 0OpazoBaTebHON mporpammbl «buonorus. Xumus,
O04HOU (hOPMBI OOYUCHHUSI.

JlucuumiuHa onupaeTcss Ha pe3ysbTaThl o0yueHus, chopMHpoBaHHBIE B paMKax psna

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

Pe3ynbrartel M3ydeHHs IUCLUIUIMHBI SIBISIOTCS OCHOBOM JUISl M3YYEHHUs IUCLUIUIMH U
IPOXOXKACHUS NpPaKkTUK: «Meroauka oOydyeHHs M BOCIMTAHUSA: XUMUA», «OpraHuyeckuit
cuHTe3», «Heoprannueckuit cunres» , «lIpukiagHas XumMus», «XUMHsS OKPYKAIOIIEH CPEIbI»,
«BHeypounas pabota o xumun», «Ilegarornyeckas npakTuka mo XUMUN.

1. Ilepeuyenn miIaHMpyemMbIX pe3yJibTaTOB 00yueHHs (00pa3oBaTe/bHBIX Pe3yJbTATOB)
10 JMCHUILIHHE

Heabt0o ocBoeHUs UCHUIUIMHBI «OpraHudeckas XuMus» sBisiercs (popMupoBaHue
CHELUATU3UPOBAHHBIX U CUCTEMAaTU3UPOBAHHBIX 3HAHUH B 00JACTH OPraHUYECKUX BEIIECTB, UX
B3aMMOIIPEBPALICHUSIMH, TUIIAMU PEAKIHMI, OCHOBHBIMM MEXaHU3MaMH, METOO0JIOTUEN
MCCIIEIOBAHMSI, 4 TAKXKE C HCTOPUEH 3TOM HAYKU U €€ COBPEMEHHBIM COCTOSIHUEM, IT0KA3bIBAET €€
CBSI3b C IPYTMMH HayKaMHu.

3agadedi ocBoeHMS IUCLUUIUIMHBI «OpraHnyeckas XHMHUsS» SBIAECTCA PAacIIUPEHHE U
yriayOieHue 3HaHUM, MOTYYEHHbIX B IIPOLECCE H3Y4EeHUs 0a30BBIX KypCOB XMMHUH, U U3y4EHUS
OCHOBHBIX XUMHYECKMX IIOHATHM, 3aKOHOB M 3aKOHOMEpPHOCTEH; IPOBEACHUSA BCEX
JIEMOHCTPALIMOHHBIX, J1a0OpaTOPHBIX OINBITOB M UX XMMHU3M B paMKax IIKOJIBHOIO Kypca
OpPraHMYeCcKON XUMHH U BO3MOKHBIX 3JIEKTUBHBIX KYpCOB; TEXHUKY 0€30M1acCHOCTH MpHU paboTe B
XUMHUUYECKON J1TabopaTopuu M NpH MPOBEACHUH JTaOOPATOPHBIX U JIEMOHCTPAIIMOHHBIX OINBITOB, a
TaKXe MPOTrPAMMHBIX MPAKTUYECKUX padOT MO OpraHUYEeCKOM XMUMHHU; 0COOEHHOCTH PabOTHI C
OpraHMYECKUMHU BEUIECTBAaMH B JJAOOPATOPUU U UX NMPaBUIBLHOE XPAaHEHHUE;

B pesynbrate ocBOeHHs mporpammbl OakanaBpuaTa OOYyYaroOIIMMCS IOJKEH OBIIAIETh
CIIENYIOIIMMH pe3yJibTaTaMi OOYYEeHHS MO JUCHUIUINHE «Opranudeckass xumus» (B Tabiuiie
IPECTAaBICHO COOTHECEHHE O0pa3oBaTeIbHBIX pPE3YJIbTaTOB OOYYEHHUS IO JAUCLUIUIUHE C
MHAMKATOPaMH JIOCTH)KEHUSI KOMIIETEHIINN )

Komnerenuus u
WHJIMKATOPBI €€

OO6pa3zoBaTeabHbIe Pe3yIbTaThl TUCIUTLTAHBI
(aTans! GOPpMHUPOBAHUS AUCIUIIIUHBI)

JOCTUXCHUS B 3HACT ymeer BJIaaceT
JUCLUIUINHE
[K-1.1 OP-1 OP-2 OP-3
3HaeT CTPYKTYpY, POJIb U MECTO PUMEHSTh HaBbIKaMU
COCTaB " MIPEeMETHON 00IacTH TEOpEeTUYECKUE 6e30macHoil paboThI
JMJAKTUYECKUe OpPraHM4ecKOW XMMHUHU | JaHHBIC 110 MPEAMETY C BEILIECTBAMU

€IMHUIIBI TIPEIMETHON
obnactu
(mpenogaBaeMoro
npeaMeTa).

B o011€eit
KapTUHE HAy4YHOTO
3HAHUA.

UL peTIEHHUS 3a/1a49
0 MpeaMeTy U
OCYIIECTBIISITh

XUMHYECKHI aHAJIN3

Ha OCHOBE
OOIIENTPUHSATHIX
METOJTUK




[1K-1.2

YMeeT oCcylecTBIsATh
oTOop yueOHOTO
COJZlepKaHus JJIs €ro
peanu3anyy B

pa3IMYHbBIX
dbopmax oOydyeHUs B
COOTBETCTBUH c

tpedoBanusiMu GI'OC
00

OP-4
OCHOBHBIC MCTOABI 1
HNpUHONIB 0TOOpa
anmaparypsl U
o0opymoBaHuUs IS
BBIITOJIHCHH A HAYYHO-
UCCIIEI0BATEIbCKUX U
1a00pPaTOPHBIX
XMUMHYECKUX padoT

OP-5
OCYILIECTBIISATH BHIOOP
Hauboee
1es1ecoo0pa3HbIX
METOJIOB,
cpenctB u Gpopm
OpraHu3aIH
y4eOHOro mporiecca, B
COOTBETCTBHH C
TUIaKTHIeCKUMHU
3aJjauaMu

[TK-1.3
HeMoHCTpHpyeT
yMeHHe
pa3pabaThiBaTh
paznuyHbie POpMBI
y4eOHBIX 3aHITHH,
NPUMEHS T METO/IBI,
pUEMBI U
TEXHOJIOTUH
oOyueHusi, B TOM
qucIe
UH(QOPMaIMOHHBIE.

OP-6
TpaJUINOHHBIC U
COBPEMEHHBIE METOIbI,
cpencTsa u (GopMel
OpraHH3alu
yueOHOro mporiecca 1
0COOEHHOCTH
UCTIOJIb30BaHUS
COBPEMEHHBIX
HAyYHBIX JJAHHBIX B
OpraHu3aluu
y4eOHOT0 Tporecca
10 JUCLUIUINHE
«Opranuueckas
XUMUSD

OP-7
HaBbIKOM IPHUMEHEHUSI
Pas3IMuHBIX METO/IOB,
PUEMOB U
TEXHOJIOTHH 00yueHUs
B Pa3IU4HBIX (popmax
OpraHu3aluu
yuebHOro
nporecca.

2. O0pbeM IUCHMILIMHBI

B

3a4Y€THBIX

eINHHIAX C

YKa3aHHeM KOJIH4YecTBa
aKaJeMH4YeCKHX 4YacOB, BbIeJIEHHbIX HA KOHTAKTHYI0 PpadoTy o0y4amommxcs ¢
npenojaasarejaeM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOATEJbHYIH PadoTy

00y4yarIuXxcs
Y‘Ie6HLIe 3aHATUA
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3.Coaepxanue TUCHMILIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKHUX YaCcOB U BU/IOB y4eOHbIX 3aHATHIA

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

U 6UO008 YUeOHBIX 3aHAMUIL

n/n

HaunmenoBaHnue paznena u tem

KonuuecTBo yacos mo (bOpMaM OopraHmsanuu

o0yueHHs

Jlexun

JlabopaTtopHbie
paboThI

CamocrosgTeabHas
pabora

5 cemectp

BBenenue B Kypc OpraHu4ecKoi XUMUH.

AJKaHEL.

AJIKEHEL.

AJKanueHsl.

AJIKVHBI.

o g M W M

AJWIUKINYECKHE BEIeCTBA.
MoHonuKInYecKue CoOeTMHCHHUS.
Maxkpouukisl. [lonunuknnueckre
coequHenus. [lonarue o TepreHax,
TEepIICHONAaX, CTEPOUJIax.
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Apomarnueckue BeniectBa. benzon u
ATKUAITOCH30IbI. ApHICYTB()OKUCIOTHI.
[TonusinepHble GEH30UHBIE CUCTEMBI.
CoennHeHus ¢ NU30JIMPOBAHHBIMU
OeH30/1bHBIMU siAipamMu. KoHIeHCUpOBaHHBIE
cucteMbl. HeOeH30MTHBIE CHCTEMBI.

8.

KoHuenmus 31eKTpOHHBIX CMEIEHU:
VMHAYKTUBHBINA 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/ISBOJIHBIe MNpEaACIbHBIX U
HCIMIPCACIILHBIX YTJICBOJOPOJ0B.

11

Hurpocoenuuenusi. HurpoapeHsl.

12.

AnKuIaMUHBbI. AMUHBI HEPEEIbHBIX
YIJIEBOAOPOJOB. ApOMAaTUYECKHUE aMUHBI.
ApomaTHiecKre a30- U AMa30COeIMHEHMUS.

13.

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

14.

denoswl.

N

15.

Anbaerusipl U KeTOHbI. ['eTepoaToMHbIE

10




KonmuectBo 9acoB mo Gpopmam opraHu3anuu
No 00y4eHus
w HanmeHoBaHnue paznena u Tem
Texunu JlabopaTopHbie CamocrosTenpHas
paboTsl pabora
AQHAJIOTH aJIbJIETH/I0B U KETOHOB.
16. | MoHo- 1 TUKapOOHOBBIE KUCIOTHI. 4 6 10
HenpenenbHuble KapOOHOBBIE KUCIIOTHI.
17. | ®yHKUMOHATBHBIE IPOU3BOIHBIE 4 10 10
KapOOHOBBIX KUCIOT. Conu. Clio)KHBIC
a¢upsl. AMuel. HUTpHTbl. AHTHAPHUIBL.
["anorenanruapuabl. OKCOKHCIOTHI.
OKCHUKHCIIOTBHI.
HUTOTI'O 3a 6 cemecTp: 30 50 73
18 ['eTepornukiIMyecKue BeIIecTBa. 4 8 8
[TaTH4IeHHBIC APOMATHYCCKIEC
rerepounkibl. [llectuunenneie
apoMaTu4eckue reTeponukibl. [TupuamH.
CucreMbl ¢ HECKOJIBKUMH reTepoaTOMaMHu.
Jwnasunsl. [IMpuMUIMHOBBIE U TyPUHOBBIE
OCHOBaHUSI.
19 AMHWHOKUCIIOTEI, IEITHIbI, OCIKH 4 6 7
20 YrieBo bt 4 6 8
21 Hykieo3uapl, HyKJI€OTHIbI, HYKJIEHHOBBIE 2 4 6
KHCJIOTHI.
22 JIunu et 2 6 8
23 ['eneTrmuecKkast B3aMMOCBSI3b KIIACCOB 2 4 9
OpPTaHMYECKUX BEIIECTB
24 WNnentuduxanus opraHndeckux 4 6 7
COCIMHEHUN
HUTOI'O 3a 7 cemecTp: 24 40 53
Bcero 3a 5,6 u 7 cemecTpsl 72 120 159

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHbL

1) BBeneHue B KypC OpraHM4YecKoil XMMHUH. BbinencHue OpraHMYeCKUX COCIUHCHUH W3
pacTeHui 1 APYrux MPUPOJHBIX OOBEKTOB U UX MCIIOJIB30BaHME B MPAKTUUECKUX IIENAX Ha 3ape
dopMupoBaHus uenoBeueckoro ooOmiectBa. OdopMieHHe OpraHuyYecKol XMMHHU B BUIE
CaMOCTOSITENIbHOW HayyHOW JUCHMIUIMHBL. [lpenMeT U OOBEKTHI OpPraHUYECKOW XUMHH.
Knaccudukanus u HOMeHKIaTypa opraHmdeckux coenuHeHuil. Paborsl Kekyne, Kynepa mo
OIIMCAaHUIO MOJIEKYJI OPraHUYEeCKUX COCIMHEHMI. YueHue byriepoBa 0 XMMUYECKOM CTPOCHUU
BeecTB. CTaHOBJIEHHE OJIIEKTPOHHBIX IMIPEJICTaBICHUM B oOpraHuyeckoil xumuu. PabGoTbl
JIptouca, bopa, Ulpenunrepa. MosekynspHble OpOMTaIM MeTaHa, OSTHJIEHA, alleTHIEHA.
KoBaneHntHnas cBsi3b, €€ BHIbI, METOJbl 00pa3oBaHMs, CBONCTBA. TpHU BaJEHTHBIX COCTOSHUS
aToma yriepoja. THIbl OpraHHMYECKUX peakiuil, (akTopbl, BIMAIONIME HA MX CKOPOCTh M
HaIpaBJIEHHOCTb, KaTanu3. UHTepakTuBHBIEe dopmbl: PaboTa ¢ XUMHUYECKUMH MTPOrpaMMaMu
MojenupoBaHus. PemieHune mnpoOneMHBIX 3amad  MUKporpymnmnamu. Pabora ¢ uHTepHeT-
UCTOYHUKAaMU. BrinonHeHne 1abopaTopHOil pabOThl 10 Ka4eCTBEHHOMY OINPE/IEICHUI0 COCTaBa
OpraHUYECKUX COCIUHECHUM.




2) Aakanbl. PactipocTpaHeHue ajJkaHOB B MPUpPOJE, UX OHosornyeckas (QyHKIMS W 3HAYCHHE
JUi SKOHOMUKH. CriocoObl MOJTy4eHHs U3 3JIEMEHTOB M OKCUAOB yriepoja, peakuus duriepa-
Tpomma. OCHOBHBIE XapakTepUCTUKH (hru3ndeckux CBOWCTB ankaHoB. IIpupoma C-C m C-H
cBi3ell B ajkaHax. lajoreHupoBaHHe (XJOpPUpPOBaHHE, OpPOMHPOBAaHHE, HOIAUPOBAHUE,
¢dTopupoBanue), 3P PEKTUBHOCTD u pErMoHaNpPaBIEHHOCTD ITUX IIPOLIECCOB.
CynbpoxaopupoBanue U cylb(OOKHUCICHHE, HUTpoBaHUE. OKHUCIEHUE AJIKAaHOB - IOJHOE U
YaCTUYHOE; MIPEJICTABICHUE O PAa3BETBICHHBIX IIEMHbIX paJUKaIbHbIX peakiusax. [Ipakruueckoe
WCII0JIb30BaHNE YACTUYHOIO OKHMCIECHUS alkaHOB. VIOHHBIE peaklny aJKaHoB. [lernnpupoBanue
QIKaHOB M MX u3oMmepuszanus. KpekuHr ankaHoB (TEPMHUUECKMM M KaTaJIUTUYECKHI).
[TpencraBiaenus 006 OKUCIUTENBHOM MPUCOECAMHEHUH AJIKAHOB K MeTajulaM. XUMHUS aJIKaHOB Kak
TeopeTnyeckas 6a3za COBpEeMEHHBIX MPOIECCOB HEPTEXUMUU.

HNuTepakTuBHbIe (popMbl: PaboTa ¢ XUMHUUECKUMH IpOrpaMMaMH MozenupoBaHus. Pemenue
TEOPETUYECKHX U OKCIEPUMEHTAIBbHO-TIPAKTHUECKUX 3a1ad MuKporpymnmamu. Paborta ¢
MHTEPHET-UCTOYHUKAaMHU. BbinonHeHue nabopaTopHOM paboTel. PopmupoBaHue MNOPTHOINO
CTYJEHTA 110 METOJUKE IIPENOaBaHusl OPraHUYECKON XMMUU U BO3MOKHBIX JIEKTUBHBIX KYpCOB
110 OPraHU4ECKON XUMHUHU.

3) Aaxennl. Homenknarypa. [lpupoma nBoiiHO# cBsizu. ['eomerpuueckas (uuc-, TpaHC-)
nzomepus ankeHoB. Pusnyeckue cBOMCTBa ajnkeHOB. [IpeBpamenus. M3omepusanus, cBsizanHas
C LHc-, TpaHC- NEepexoJaMH U IEepeMEIICHHEM KpaTHOM CBs3U. BoccTaHOBIIEHHE AalIKEHOB,
OpUpojia KaTajlu3a 3TOro Imporecca. AJIKEHbl Kak ocHOBaHMs Jlptouca. DnekTpoduiibHOe
IIpUCOEAMHEHNE K KpaTHOH cBsi3u (Ag). MexaHU3M U CTepeOoXUMUs NPUCOEINHEHNUS TaJOreHOB,
BOJIbI 1 MMUHEPAJIBHBIX KUCIOT II0 KpaTHOU cBsA3H. IIpaBuiio MapkoBHukoBa. ['omonurnueckoe
IPUCOEANHEHNE K aJIKEHAM T'aJJOT€HOB U OPOMMCTOBOIOPOAHON KUCIOTHL. OKUCIEHNE aJIKEHOB.
Peakius Barnepa. DnokcunupoBaHue 3TUIeHa KuciopoaoM. O30Homu3 ankeHoB. O0pazoBaHue
HOBBIX YTJIEpOJI-YTJIEPOJHBIX CBSA3EH C MCIOJIB30BAHUEM AIKEHOB. VX runpodopMumpoBanue B
IOPUCYTCTBUM KapOOHMJIOB METAJUIOB; MEXAaHU3M 3TOH peaklMM, €€ MPaKTU4YecKas Ba’KHOCTb.
ANKunMpoBaHUE alKeHOB ankaHamu. [lonuMepusanus ajaKkeHOB: KaTHOHHAs, AHUOHHAf,
KoopauHaioHHas. Pabotel Lurnepa n Harra. IlpombliieHHOe UCTIONB30BaHNE 3TUX PEaKLUil.
CymHOCTh TeIOMEpHU3allui d3TUJIEHA YETBIPEXXJIOPUCTBIM YIJIEPOJOM. 3HAuY€HHE 3TOro
npouecca. Peaknum ankeHoB, 3aTparuBatromve amwmwibHble C-H cBA3u: ramouampoBaHue,
OKHCJIEHHE, OKHCIUTEIbHBI aMMOHOJIN3.

HNuTepakTuBHble Gopmbl: PaboTa ¢ XUMHYECKMMHU IIpOrpaMMaMu MoOJIeNUpoBaHus. Pemenue
TEOPETUYECKHUX U IKCIEPUMEHTAIbHO-IIPAKTUUECKUX 3a7a4 MUKPOTpyIIaMH.

4) Anxkammenbl. Knaccudukarmms. Homenknarypa. ConpspkeHHbIE JHEHBI. DIIEKTPOHHOE
CTpoeHHE. XuMHYecKHe CBoMCTBa. [lomHOEe ruapupoBaHHEe, TOMOJMTHYECKOE MPHUCOEIUHEHUE
(1,4-npucoenuHeHme). OnexrtpoduiabHOe IIPUCOEAVHEHNE (rajloreHMpoOBaHuUE,
ruaporanorenuponanue). {ueHosbiit cunTe3. Pabotsl MnatbeBa u JleOeneBa, pa3BUTHE ITHX
pabot lunscom u Anbiepom. [Tomumepusariust CONpsiKEHHBIX TUEHOB, CHHTE3 UCKYCCTBEHHBIX
Kay4yKoB, HCTOpUSl  BOIIpOCa, COBPEMEHHOE  COCTOSHUE  MpoOsieMbl.  XUMHYECKas
XapaKTepUCTHKA KaydyyKoB, pe3UH M ryrranepud. KymynupoBaHHbIE AMEHBI. DJIEKTPOHHOE
crpoenue. IIposiBieHne XHpanbHOCTH B MOJIEKYJIaX aJJICHOB. XUMHUYecKne cBoicTBa. llomHoe
THJIpUpOBaHUE. DIEKTPOPHIbHOE pUucoeHenue. Fi3oMepu3alys ajJsieHOB B aJIKUHBI.
HNurepakTuBHble popMbl: PaboTa ¢ XMMHUECKUMHU NpPOrpaMMaMH MOJeNupoBaHus. Pemienue
TEOPETUYECKHX U OKCHEPUMEHTAIbHO-NIPAKTHUECKUX 3aJady MUKporpymnmamu. PabGorta ¢
UHTEpHET-UCTOYHHKaMU. DopmupoBaHue MOpTOINO CTyAEHTa MO METOJMKE IMPEernoJaBaHus
OpPraHMYECKON XMMUHU U BO3MOXKHBIX 3JIEKTUBHBIX KYPCOB 10 OPraHUYE€CKONH XUMHH.

5)Ankunbl. Homenknatypa. M3omepus. DinekTpoHHoe cTpoeHue. Meroasl cuHTe3a. [Ipsmoit
cuHTe3 U3 3neMeHToB (bepTio), ero coBpemenHoe TexHu4Yeckoe Boronienue. [Tuponus merana,
ruponn3 kapOuaa kKaiblus. JleruaporaioreHUpoBaHHE U JETajlOreHHMpPOBaHHE BUIIMHAIBHBIX
OJINTOTAJIOTEHAJIKAaHOB U aynkaHoB. dusmueckue cpoiictBa. Ilomapuszyemocts. Xumuueckue
cBoicTBa. B3ppIBOOOpa3HBIA pacmaa aneTusaeHa 0 dJIeMEHTOB. TexHuKa 0€30MacHOCTH padoThI
C JTUM BelecTBOM. n-KOMIUIEKCHl 3TMIIEHAa C INepexoAHbIMU MeTauiamu. Karamutudeckoe



TUAPUPOBAHUE AIKWHOB, UX BOCCTAHOBIICHHE AKTHUBHBIMH METaJUIaMH B KUJIKOM aMMHAKe.
['omonuTHyeckoe U MeKTPodUIbHOE MPUCOSANHEHNE TAIOT€HOB U T'aJIOT€HBOAOPOIHBIX KUCIOT
k anku"am. Karanu3 wmsrkumu kucinoramu Jletouca. TDmaparanms, paboter Kyuepona,
MpEJICTaBICHHUS] O MeXaHu3Me 3Tod peakuuu. HykieopunbHOe NMpHUCOEAMHEHUE K alleTUJICHY.
Ponb cynepcusibHbIX OCHOBaHUMI B TakoM mporuiecce. CHHTE3 MPOCTHIX U CIOKHBIX BUHUIIOBBIX
a¢pupoB (PaBopckuid, Perme, IllecrakoBckuit). IlomHoe okxucieHue anetwieHa. YacTudaHoe
OKHCIICHHE AJKHHOB: OKHCJCHHE O30HOM, INEpMaHraHaToM, OMXpOMaToM B KHCIOH cpene.
KucnoTrHbele CBOICTBAa TEPMUHAIBHBIX AJIKUHOB. l[lojlydeHne uX METa/NIMYeCKUX MPOU3BOIHBIX.
ANKWINPOBAHUE OTUX NPOU3BOAHBIX TATOWAHBIMU QJIKWIAMH KaK NyTh pPacIIUpEHUs
VIJIEpOAUCTOTO cKenera Mojekyn. Karanutuyeckoe ruapo@OpMIIIMPOBAHUE AIKHHOB U
poIcTBeHHBIC peaknuu. JInHeliHble qu- u TpuMepu3aiuu aneruiaeHa B npucyrcrsuun CuCl/HCI.
[IpomblinieHHOE HCII0JIb30BaHUE 3TUX COEIMHEHUII. Huknorpumepuszanus u
HUKJIOTETpaMepu3alus aleTUJIeHa C HUCIOJb30BAHUEM HHKEJIEBBIX  KaTaJIM3aTOpPOB C
oOpa3oBaHneM OeH30JIa M LHUKIOOKTAaTETpPaeHa, COOTBETCTBEHHO. [lonmMepu3anusi ankWHOB,
NyTh TOJYYCHHUS CONPSIKEHHBIX TMOJIUEHOB. OKHUCIUTENbHAs KOHACHCAIMS TEPMHUHAIBHBIX
AJIKHWHOB B IIPUCYTCTBUU OJTHOBAJICHTHON MEHU.

HNurepakTtuBHbie opmbl: PaboTa ¢ XuMHUUeCKHUMH MporpaMMaMu MojenupoBaHusi. Pabora ¢
WHTEPHET-UCTOYHUKaMU. PerieHne TeopeTHYecKux M 3KCHEePUMEHTAIbHO-IIPAKTUYECKUX 3a7a4
MUKpOTrpynmnamu. BeiroHeHne 1abopaTopHOi paboTHI.

6) AMUHMK/IHYeCKHe BellecTBa. MoHonUKINYEeCKHEe coeqnHeHus.. MaKpOUUKJIbI.
Honumukanyeckue coenunenusi. IlonATne o0 TepmeHax, TepNeHOUAAX, CTEPOUAAX.
Knaccudukanus aauiukioB - MOHO- M TONHSJACPHbIE CHCTeMBbl. [lUKiIoalkaHbl W HX

(GyHKIIMOHAJIbHBIE MPOU3BOJHBIE. YCIIOBHOE pa3/ieJI€HHME MOHOLMKIOB Ha Majble, CPeIHUE U
MakpoUMKJINYECKue  coeauHeHus.  CTpyKTypHbIE  XapaKTEPUCTUKH  AIMLMKIMYECKHUX
COEIMHEHUH, UX COOTBETCTBUE aM(PaTUUECKUM BEILIECTBAM M XMMHUYECKOe cBoeoOpasue. Tumbl
HaIpPsDKEHUS B QJIMLMKIIAX - YIJIOBOE, TOPCUOHHOE, HeCcBs3eBoe. [Ipuponnelie anunukisl. Mansie
mukiel.  Lukmonpoman, muknoOyran.  Wx  smekrtpoHHble  cTpoeHme.  Kondopmanun
uKi100yTaHoB. [IposiBieHHe  BHYTPUMOJIEKYJISPHOTO  HaNpspKeHUs. MeToabl  cuHTe3a:
nukm3anus  1,3-1ubpomMaiikaHOB  IIMHKOM WJIM  MarHueM; B3auMOJICUCTBHE alIKEHOB C
KapOeHaMHM; pa3oKeHHe TUIPa30HOB, NOJYYEHHBIX U3 o,B-HempeaenbHbIx KeToHoB (KukHep).
BsanmopnetictBue 1,3-mubOpomMriponiaHa ¢ MaJlOHOBBIM J(QHpPOM W HATpHeM, peakiu [2+2]
LUKJIOTIPUCOETUHEHMS, IIEKTPOLMKINYECKHE peakuuu COIIPSKEHHBIX JIMEHOB;
BHYTPUMOJIEKYJISIpHAsl al[MJIOMHOBAsl KOHIEHCAlUS 3(UPOB SHTAPHOM KHCIOTHI. XHUMHUYECKUE
CBOWCTBA - PaCKpBITHE MaJbIX HUKIIOB. [IpakTHueckoe 3HaueHHe LUKIIONpPOIaHa U UKI00yTaHa,
a Takke uX Mpou3BoAHBIX. CpenHue (oObuHbIe) HUKIBL. LlMKIIONEHTaH, LMKIOTEeKCaH,
IUKJIOTENTaH, MX OSJEKTPOHHOE CTpOeHHE, KOH(pOopMalHMOHHbIE cocTosiHUA. OcobeHHoCTH
KOH(pOpMalui [MKJIOreKCaHa, KOH(MOPMAIMOHHBIM aHalIU3 3aMElIEHHBIX LHKIOT€KCAHOB.
Kondopmanuu u peakuuoHHas cnocoOHOCTb. OCHOBHBIE METO/bl CHHTE3a. XHMHYECKHE
cBoiicTBa. ['OMONIUTHYECKHE pPEaKIMKM 3aMELIeHMs, U30Mepu3alys IUKIOB, JETHAPUPOBAHUE
[IUKJIOreKCaHa, HeoOpaTUMbId Karanu3 3enuHckoro. IlpakTudyecku BaXKHbIE COEIUHEHMS,
OTHOCSIIIMECS K CPEIHUM LUKJIaM (MpocTarjaHAuHbl, BUTaMUH A). Makporukiasl. OcobObie
CTpyKTypHble cBoiicTBa cucrteM Cg-Ci2, NpOSIBIEHHE B HHMX HECBSI3aHHOIO HaIPSDKEHUS
(HampsiKeHHs, KOTOPOE BO3HMKAeT MEXAY TIpYIaMu, He SBISIOIIMMUCS HEMOCPEICTBEHHO
CBSI3aHHBIMH MexIy co0Ooif). Knaccudpukanus. I[lpunuunsl HoMeHKIaTypel. CucTeMBl €
M30JIMPOBAHHBIMU IUKJIAMH, CIIMPAHOBBIE, KOHJACHCUPOBAHHbIE, KapKacHbIE (TIOJIUIAPUUYECKUE).
O0630p xuMHUYECKHX OCOOEHHOCTeH Hamboyiee BaXKHBIX KapKacHBIX YIJIEBOAOPOAOB (KyOaH,
npu3MaH, MpoMNeulaH, aJaMaHTaH). l[IlpakThuyeckoe HCMONb30BaHUE MOMUIMKIOB. OOb1ue
JJaHHBIE O CTPOEHMM IPUPOJHBIX KOHIECHCHUPOBAHHBIX MOJIMIMKIOB - TEPIEHOB, TEPIEHOU/OB,
CTEpOH/IOB.

HNuTepakTuBHbIe dopMbl: PaboTa ¢ XUMHUYECKUMHU MpOrpaMMaMu MojenupoBanusi. Pabora c
MHTEPHET-UCTOYHUKAMU. PellieHne TeopeTndeckux M AKCHEPUMEHTATbHO-IIPAKTHUECKUX 3a7ad
MUKpOTPYIIIaMHU.



7)ApomMaTnyeckue BemiecTBa. bBeH30J MW AJNKWIOEH30Jbl. ApPWICYJIbPOKHCIOTHI.
Honusinepubie OeH3ouanbie cucreMbl. CoeqMHEHUs] € HM30JUPOBAHHBIMU O€H30JIbHBIMU
sapamu. KonpencupoBannble cucrembl. HeOensomanble cucrembl. beH3onbHOE s7poO.
Crpoenue. Kiaccuueckoe M KBaHTOBO-XMMHUYECKoe onucaHue. IloHsTHEe 00 apoMaTUYHOCTH.
[TpaBuiio Xrokkensa. M3omepus mnpous3BoaHBIX OeH30Ja. XMMHUUYECKHE CBOWMCTBAa O€H3051a U
QIKUI0EH30/10B. Peakuun mpuCOeIMHEHUs XJIOpa, BOCCTAHOBIEHHE (TIOJIHOE M YAaCTUYHOE),
OKHCIICHHE. APEHOBBIC KOMIUIEKCHI IEPEXOIHBIX METAUIOB. JIEKTPO(UIBHOE 3aMelieHHeE,
MexaHu3M. o- 1 n-Komiuiekcsl, npenapaTtuBHoe ucronb3oBaHue. Peakius Ppunens-Kpadrcea.
[lpaBuna opHEeHTAMM TpPU DIEKTPOPHILHOM 3aMElIeHHMH B OEH30JpHOM sizpe. Peakmmm,
3aTparuBaloIlue alKWUJIbHbIE paJMKaibl apeHoB. CTHPOJ, €ro XUMHYECKHE OCOOEHHOCTH.
ACHeKThl TPAaKTUYECKOTO HCIIONB30BAaHMs OCH30J1a © €ro AajJKWIbHBIX IPOH3BOJHBIX.
Apuncynsdokucinorel. Homenknarypa. Crtpoenme. Meroasl mnonydenus. CynbhupoBaHue
apeHoB, CyIb(UpPYIOMIKE areHThl, MeXxaHu3M. Du3nuecKkue CBONCTBA. XMMHUYECKUE CBOWCTBA:
BOCCTaHOBJICHHE, 3aMeElLeHHe Tuapokcwia y aroma cepbl. Cynbdamuabl. DaekTpoduibHOE
3aMerienue cynabgorpynmel. HykneopunbHoe 3amemenue cynbdorpynnsl. [Ipumenenue
CyIb(QOKHUCIOT M HUX MPOU3BOAHBIX B mpakTuke. [lonusaepHble OEH30MIHBIE CHCTEMBI.
CoenuHeHHs C W30JIMPOBAaHHBIMU OcH30JbHBIMH siapamu. dudenmn. Crtpoenue. OnTrueckas
AKTUBHOCTb TUHUTPOJU(PEHOBON KUCIOTHI U APYIHMX aHTPOIIOIHAHTHOMEPHBIX cucteM. CUHTE3.
OcHoBHbIe XuMuYeckue cBoiicTBa. [lomupenmnmeransl. CTpykrypHbie ocobeHHocTH. CHHTE3,
ucrnonb3oBanue peakuuun Ppupens-Kpaprca u  koHIeHcaumu KapOOHMIIBHBIX —CHCTEM.
TpuapuiMeranbl, T€HEPUPOBAHUE TPUAPUIMETAHOBBIX paJUKallOB, KaTMOHOB M aHUOHOB.
TpuapuiaMeraHOBble KpacUTEIH, UX XUMHYECKHE OCOOEHHOCTH M aCHEeKThl IMPAKTUYECKOIO
ucnonb3oBanus. KpucranBuoner, ¢enondtanens. [IpuunHBl M3MEHEHUS HMX OKPAaCKH IIpU
m3MeHeHnn pH-cpeapl. Tpunrtunesn. CBs3p  €ro NpOCTPAaHCTBEHHOM  OpraHU3aluud  C
xumudeckuMu  cBoiictBamu. Hadramuu. Crpoenne. OcoOEHHOCTH XWMHYECKHX CBOMCTB.
Peakiun npucoequHEHus, 3JIEKTPO(UIBHOIO 3aMelleHHs. Bpicime KOHJIEHCHPOBaHHbIE
cuctembl. AHTpaueH. CrtpoeHue. XHUMHUYECKHE OCOOEHHOCTH, CBSI3aHHBIE C AKTUBHOCTHIO
nonoxkeHuss 9,10, BocCTaHOBIEHHME, TaJOre€HUPOBAaHUE, JAMEHOBBIM CHUHTE3. BaxuHeimune
MPOU3BOJHBIE: AHTPAaxXUHOH, anu3apuH. PenantpeH. CTpoeHue. XUMHUYECKHE OCOOEHHOCTH.
SAnpo ¢eHaHTpeHa Kak OCHOBa Uil IIOCTPOEHMS CHUCTEMBI CTEpOMJIOB. I ekcareiamolleH,
dbymnepensl (Ceo ¥ Ap.) - HEIJIOCKUE OEH30MIHBIE TONUsANEpHBIE cucTembl. HebOeH3oumHbie
cuctemsl. [{UKIONpPONEHNI-KaTHOH, IUKIONEHTaJUEHWI-aHUOH, INKJIOT€NTaTPUEHNI-KaTHOH U
pOACTBEHHBIE MPOU3BOAHBIE. CTPYKTYpHBIE OCOOEHHOCTH U CBOeoOpasue MoBeJeHus. A3yIeH,
TpOmnoH, TpomoyioH. OOmas xuMuyeckass xapakrepuctuka. [loHaTue o0 aHTHapOMaTHUECKUX
UKINYECKUX MOJMEHaxX ¢ 4 N  3JIEKTPOHAMHU.

HNuTepakTuBHble dpopmbl: PaboTa ¢ XMMHYECKUMHU MpOrpaMMaMu MojienupoBaHusi. Paborta ¢
MHTEPHET-UCTOYHUKAMU. PellieHne TeopeTndeckux M IKCHEPHUMEHTATbHO-TIPAKTHUECKUX 3adad
MHUKporpymnnamu. Beinonnenue pabopatopHoil paGoThl.

8) KoHuenuus 31eKTPOHHBIX CMELeHUIi: HHAYKTHBHBIN U Me30MepPHbI 3(PPeKThI
KoHuenmust >MeKTPOHHBIX CMEICHUIH: WHAYKTUBHBIA M ME30MEpPHBIH (P (EKThI, CONMpsLKEHHE,
pabotsl MuTONa.

HNuTepakTuBHbIe hopMbI: PaboTa ¢ MHTEPHET-UCTOUHUKAMHU.

9)I'ajioreHNPON3BOIHbIE npeaeJbHbIX H HelpeaeabHbIX YIJIEBOIOPO/IOB.
Apuaranorenuanbl.  Knaccuduxarms. Crpoenue. 3Ha4Y€HWEe  OTUX  COECJAMHEHUM.
MomHoranoreHnpousBojiHeie. M3omepus, ¢uszndeckue CBOHCTBA. XHMHUYECKHE CBOWCTBA.
['omonuTHYeCcKre TPOIECChl: BOCCTAHOBJIEHHUE, B3aUMOJICHCTBUE C AKTUBHBIMH METaJUIAMH.
Peakuus Bropua, cuHT€3 MarHMMOpraHMYeCKUX coeanHeHuM 1o ['punbspy. ['ereponnrnyeckue
nporecchl. [IpencraBiennss 0 HyKICOPMIHLHOM 3aMEIICHUH y HACHIIIIEHHOTO aToMa yTJIepojia.
Peaknuu Sy 2- tuma. Peaknuu Sn1- Tuma. DIUMUHUpPOBAHUE SJIEMEHTOB TaJOT€HBOOPOIHBIX
KHCJIOT IIPU IIPEBPALLIEHUHN rajgoreHankanoB. Mexannsm E2 u El. PerynupoBanne peakumii Tuna
Sy u E, ponb CTpyKTypHBIX (aKTOpPOB M PACTBOpUTENCH. DHEpPreTMka M HaIlPaBICHHOCTH



IPOIIECCOB 3IMMUHUpPOBaHMSA, TpaBwio 3aifneBa. [lomuramomanpousBoansie. CTpyKTypHOE
pazHooOpasue 3TuX coeauHeHuil. CBoeoOpa3ue peakuuid BUIMHAIBHBIX JUTAJIOI€HUTIOB C
MarHueM M MUHKOM. XUMHYECKHue 0COOEHHOCTH XJI0poopMa, ero NCIOIb30BaHUE B TIOJTYYECHUU
xynopkapOena. @peonsl. [amorenankeHsl. OCHOBHBIE THIBL. THI XJOPUCTOTO —AJIUIIA.
HyxneodunsHoe 3amernenne. Mexanusm Sn1, cTpoeHue ammmn-kaTuoHa. MexaHusM Sn2,
AUTWIbHBIE TEPerpynnupoBku. ['oMonuTuyeckue peakiuu. Tum XJIOPUCTOrO BUHUIA.
OcoOenHoctu HOJIBUKHOCTHU rajoreHa u aKTUBHOCTHU KpaTHOMU CBSI3HU.
BununmarHuiranioreHupl, OCOOCHHOCTH  IOJY4YEHHUS, CHHTETUYECKOE HCIIOJIb30BAHHUE.
[Tonumepu3anysi TaJOreHITHICHOB (TETpadTOpITHIIEHA U XJIOPITUIICHA), XHMHUYECKHE
OCOOCHHOCTH TMOJy4YEHHBIX MOJIUMEpOB. Apmiranorenuasl. W3omepus. Krnaccuduxamus u
HoMmeHkimarypa. Cunres. ['anorenupoBanue O0eH30ma U anKuiIOEeH30710B. XUMUYECKHE CBOWCTBA.
['omonuTuyeckoe u HykJIeopuibHOe (MOHO- M OUMOJIEKYNISPHOE) 3aMElIeHHE TIalloreHa,
HETOCPEACTBEHHO CBS3aHHOTO C OCH30JBHBIM sipoM. JlernapoOeH3oi. ApuiranoreHOHUEBbIE
coeuHeHUs. a-1 anoreHankuaOeH30bl, UX CUHTE3 U OCHOBHbIE XMMHUYECKHE CBOMCTRA.
HNuTepakTuBHblie dopmbl: PaboTa ¢ XMMHUYECKHMHU MTpOrpaMMaMu MojenupoBanusi. Padora ¢
WHTEPHET-UCTOYHUKAMU. PellieHne TeopeTndeckux M IKCHEPUMEHTATbHO-TIPAKTHUYECKUX 3a7ad
MHUKpOrpymmnamu. Beimonnenue nabopaTopHoii paboTel

10) MeTtaaJanpoun3BoaHble NMpeleIbHBIX H HeNpeAeJbHbIX YIJI€eBOIOPOIOB. DJICKTPOHHOE
CTPOECHUE IPOM3BOJIHBIX AKTUBHBIX METaNIOB. Peakuus 31eKTpoUIBHOrO 3aMelleHus ¢
TaJIONHBIMU aJKUJIAMH M COEIMHEHUSIMH, COJIEPKALUMHU aKTUBHBIA BOJOPOJI (KHCIOTHI, BOAA).
AHaJINTHYECKOE 3HaYEHHE 3TUX IIPOLIECCOB.

HNurepakTuBHble popMbl: PaboTa ¢ XMMHUECKUMHU Mporpammamu MojeiaupoBaHus. Pabora c
UHTEpPHET-UCTOUHUKaMU. PerieHne TeopeTHuecKux U SKCIEePUMEHTAIbHO-IPAKTUYECKUX 3a/adu
MUKpOTPYIIIaMHU.

11)Hurtpocoenunenusi. Hurtpoapenbl. HuTpo3o- ¥  HUTPOCOCAMHCHHUS,  CTPOCHUE
HUTporpymnmnsl, ee BiusHue Ha o C-H 3BeHo. CHHTETHYECKOE HCIIOJIBb30BaHUE HUTPOAIKAHOB.
Hutpoapensl. U3zomepus. Knaccudukanms, Homenknatypa. CtpoeHue. MeToabl MOIyYEHUS.
HutpoBanue apeHoB B 5po U OOKOBYIO Ilemb. XHMHYECKHE CBoicTBa. BoccTaHoBieHue
HUTPOTPYIIIEI, padOThl 3WHMHA M MX COBPEMEHHOE pa3BUTHE. DIIEKTPOPMIBHOE 3aMElIeHUE B
apoMaTUYeCcKOM sJIpe aToMOB Bojopona. HykineopunbHoe 3aMelieHWe 3THX aTOMOB s
noJMHUTpoapeHoB. Komriekchl mnepeHoca 3apsia ¢ MNOJMHUTPOCOSAMHEHUSIMHU. [IpoayKThl
YaCTUYHOTO BOCCTAHOBJIEHUS HUTPOOEH30J7a B KUCIOW M HLIETOYHOM CpeAax: HUTPO300€H301,
(GEeHUNTUAPOKCUIIAMUH,  a30KCHOEH30J, a300eH301, Tuapazodenson. lleperpynmupoBku
MOJYYEHHBIX COEIMHEHUH.

12)AnxkujiaMuHBl. AMHWHBI HeNpeldeJIbHBIX YIJ€BOI0OPOAOB. ApoMaTHYecKHe AMMHBI.
Apomaruueckune a30- u auazocoeamHenus. Krnaccupukanus. OcoOEHHOCTH H30MEpHH.
OyHKIMOHANBHBIE Tpynnbl aMuUHOB. CuHTe3 amuHOB 1o ['odmany. KuciotHble cBoiicTBa
MIEPBUYHBIX U BTOPUYHBIX aMHUHOB. OCHOBHOCTh AMHHOB B BOJI€ M HEMOJSPHBIX OPraHUYECKHUX
pactBopuTensix. HykneodpuibHble cBOiCTBa aMHUHOB, UX aJKWIMpoBaHUE. N-OKHUCH TPETHUYHBIX
aMUHOB. AIMJIMPOBAaHUE MEPBUYHBIX M BTOPUYHBIX aMHHOB (Ha IMpHUMEpPE B3aHUMOJICHCTBHS C
A30THCTOM KHCIJIOTON). MeTaluIOKOMIUIEKChl aMHMHOB, WX HCIIOJIb30BAaHUE B KaTalu3€ U B
rugpoMeTauryprud. ConM 4eTBEpTHUYHBIX AMMOHHMEBBIX OCHOBAHMM, MX HPOCTPAHCTBEHHAs
opranmzaius. [luponus 3Tux coeauHeHuid, pacnag no ['opmany amMMOHMMTHAPOKCHIOB.
W3onutpunel. CTpoeHue, MOIy4eHHE U3 TEPBUYHBIX aMUHOB. ApPOMaTHYECKHE aMHHBI.
Homenknarypa.  Crtpoenne. Meroasl  mosydeHus.  KHUCIIOTHO-OCHOBHBIE — CBOWCTBa
apomaTuueckoi amuHorpynnsl. HykieopunbHble cBoiicTBa aMuHOrpymmbl. Peakmun ¢
azotucToi kuciotoi. CuHte3 coseit AuazoHus. Peakiiuu B 6€H30JIbHOE SpO: TATOr€HUPOBAHHE,
HutpoBanue, CynbpupoBanue. CynbdaMuaHble Mpenaparbl, UX HCIOJIB30BAHUE B MEIUIIMHE.
Apomarndeckue auasocoenuHeHus. CtpoeHue coneil apunanasoHus. VX mpespallieHus mojn



JIelictBueM ocHoBaHMM. BoccTaHOBIeHHE coliell Aua30HUs. Peakiiysa a3ocoueTaHMs KaK BaKHBIN
THII 3JEKTPOPUIBLHOTO 3aMenieHrss. OCHOBHBIC MTpenapaTHBHbBIC 3aKOHOMEPHOCTH 3TON PEaKIIUH.
AcmiekTsl ee ucnoiab3oBanus. CuUHTE3 KpacuTesned. XUMUYECKUE NMPUUMHBI U3MEHEHHS 1BETa
MOJYYECHHBIX coenuHeHud npu usMenenuu pH cpenpl. Kucnotneie nnaukaropel. Kpacurenu u
3PUTEIBHOE BOCIIPUITHE YEIIOBEKA. Peakiinuu 1ua30CoeIMHEHUN C BBIICIICHHEM a30Ta.
HNurepakTuBHbIe popmMbl: PaboTa ¢ HHTEPHET-UCTOUYHUKAMHU.

13)AnkaHobl (CHHPTHI) M KX THONMPOU3BOAHbIE. OTHOATOMHbIE H MHOT0ATOMHbBIE CITUPTHI.
IIpoctoie 3¢upsl U THOIQUpHL. Kpaywdpupsl. Oxcupanbl.  Kiaccudukarms,
@DyHKIMOHAIbHAS IPYIIIA MOJIEKYJI aJlKaHoJI0B. OgHoaroMHble cnupThl. M3oMepus. Pusznueckue
cBoicTBa. lIposBiieHME B HUX MEXKMOJEKYJSIPHBIX B3aUMOJEHCTBUNA. XUMHUYECKHE CBOWCTBA.
Cnuptsl Kak KHCIOTHL. [TOHATHS O CONPSKEHHBIX KMCIOTAX M OCHOBAaHUAX. Peakuus cnupTos C
AKTUBHBIMHU METAJIJIaMH; JIKOTOJISATI, UX OCHOBHbIE XMMHUYECKNE XapaKTepUCTUKU. CIIUPTHI Kak
OCHOBaHMA M Hykieoduisbl. [lonmyueHue ClOXHBIX 3(UPOB MUHEPAIBHBIX KHUCIOT, 3Hau€HHE
3TUX COeAMHEHUH. Jleruaparanusi CUpTOB, €€ HAIPaBJIEHHOCTb, KaTain3. Peakinuu B cucreme
3TaHoJ - cepHas kuciora. OkuciaeHue cnuptoB. OOIME XapaKTEPUCTUKU pPaclpOCTPaHEHHbBIX
IIPEACTABUTENEH Kilacca CIIUPTOB. MeTaHou, 3TaHOJI. TOKCHKOJIOTHUYECKHE U HAPKOJIOTMYECKUE
npoOaeMbl, BO3HMKAIOLIME IPU MCIOJIB30BAHUM 3TUX CHUPTOB. MHOrOaTOMHBIE CHUPTHI.
Knaccudpukanusa.  OxucnurenpHOoe — pacmieruieHne  1,2-A1M07I0B  HWOMHON — KHCIIOTOWM.
[TunakonaMHOBas neperpynnupoBKa. I uuepus, ero xumudeckue ocodeHHoctu. IIpakrnyeckoe
3HaUYE€HUE MHOI'0ATOMHBIX CIIUPTOB. THocnupThl (MepkanTaHsl). OcoOble pu3nUecKue CBOWCTBA
TUOCIIMUPTOB. THOCIIMPTBI KAaK KUCIOTHI U OCHOBaHUA. OKHUCIUTENIBHBIE PEAKLUU THOCIUPTOB.
[Tpocteie 3¢upsl u THOAGUPEL. DPHU3NUECKHUE CBOHCTBA MPOCTHIX 3(GUPOB u THOd(hUpOB. Mx
CXOJICTBO M DPAa3JIMYMe C TAKOBBIMU CIIUPTOB U MepkanTaHoB. OCHOBHBbIE U HYKJIECO(QHIIbHBIE
CBOWCTBA MPOCTHIX APUPOB U THOAPUPOB. OKucIeHUE THOIYUPOB; CYIb(HOKCUABI U CYITb(OHBI.
BoccranoBnenue MepkantaHoB M THO3(UpOB 10 ankaHoB. IIpakThyeckoe 3HadeHue 3TOH
peaxmun. [IpocTsie 3GUpPH 1 AUMETHIICYIB(POKCH] KaK BaKHBIE OPraHMYECKHUE PACTBOPUTEIH.
Kpaynadupsl. Oxcupansl. PackppiTie UX LUK IPU JEHCTBUU 3IEKTPOPUIOB U HYKIEO(DHUIIOB.
HNurepakTuBHble (popmbl: PaboTa ¢ XMMHUECKMMU MporpammamMu MojeiaupoBaHusi. Pabora c
MHTEPHET-UCTOYHUKAMU. PelleHne TeopeTHdecKuX M AKCIEPUMEHTAIbHO-IIPAKTUYECKHUX 3ahad
MUKporpynnamu. Beinonnenue nabopaTopHoil paboThl.

14)®enoant. Kraccudukanus, HomeHkiarypa. Crtpoenume. Metonbl monydeHusi. Pacman
THJIPONIEPEKUCH KyMosia Ha (eHon M aneroH. Pu3MyUecKkue cBOWCTBA. XMMHUYECKHE CBOMCTBA.
KucnotHeie cBoiicTBa (BIMSHUE 3aMecTHUTeNEH); (EHONSATHl, UX XHUMHUYECKHE OCOOEHHOCTH.
OnekTpouiabHBIE peakUMM N0 TUAPOKCHIY M apoMaThyeckoMy sapy. Peaknum ¢
KapOOHWJIbHBIMU  COEAMHEHUSIMM, HX KaTanu3. DeHoiapopManbIeruiHble CMOJBL, HX
npakTuyeckas BaXHOCTb. OkuciaeHue GpeHosnoB. XMHOHBI, UX cBoicTBa. [lommaromubie (heHOIbI
- INPOKATEXUH, PE30PLHH, THIAPOXHUHOH.

HNuTepakTuBHbIe popMbI: BrinoiaHeHne 1a6opaTopHON pabOTHI.

15)Anbaeruabl W KeTOHbI. [eTepoaToMHBIe AaHAJIOIH AJbJIETHAOB M  KETOHOB.
Homenknarypa. Haxoxnenne B npupome. DPusmueckue cBoictBa. [lomsgpHocTh ©
MOJIIPU3YEMOCTh KapOOHMIIBHON Tpynmbl. XUMHUYECKHe CBOMCTBa. Peakiuu ¢ HEMOJISPHBIMU
peareatamu. HykneopunsHoe mpucoenunenne (An), OOImMEe TPUHIUIBI,  KaTallu3.
BoccTaHnoBneHue KOMIUIEKCHOCBS3aHHBIMU TUIPUAMH; THIIBI PEAareHTOB, TEXHUKA pPabOTHI.
Peakuus Kannumapo. [Ipucoennaenue Boibl U COUPTOB K alibAETHAAM, MOTYyaleTalu U alleTalH.
BzaumopeincTBue anpIerHIOB U KETOHOB C A30THCTBIMU OCHOBaHUAMU. [losrydyeHue MMHMHOB,
TUAPA30HOB, OKCHMOB. [Ipomeccesl compspkeHHbBIE € ATUMHU peakuusaMu. [{maHrnapuHOBBINA
CHUHTe3. MeTaliopraHMuyecKuii CHUHTE3; €r0 BAapUAHTBI, MMEIOIIHME TEXHUYECKOE 3HAYCHHE.
['eTeponuTryeckne peakuuy aiabJerUJ0OB M KETOHOB C Y4YacTHEM O-BOJAOPOIHBIX AaTOMOB:
€HOJIM3allMs, TaJOr€HUPOBaHUE, aibJOoJbHAasg M KPOTOHOBasg KoHAeHcaluu. Onuro- u



MOJIMMEPH3AIs  albJACTHA0B, UX OKuciaeHue. OcobeHHOCTH okucieHus keTtoHoB ([lomoB).
OO0uwmii 0030p M3BECTHBIX AHAIOIOB, MOJIEKYJIBI KOTOPBIX MOAM(DULMPOBAHBI 3a CUET aTOMOB
kucnopoa (C = X ) umm yriepona (Y = O ) kapOOHWIBHOH Tpymibl. XUMHUYECKHE 0COOSHHOCTH
uMuHOB, Tuapa3oHoB (Kmwxkuep-Boabd), oxkcumoB (bekman), TuokeroHoB. HempenenbHble
JIbJETUABI U KeTOHbI. Tun o,B-HenpeaenbHbIX KapOOHMWIBHBIX coequHeHui. [IposiBienne B HUX
m,m-conpsbkeHus. Mcnonp3oBanue B nueHoBoM cuHTese. [lonumepusanus.

HNuTepakTuBHbie dopmbl: PaboTa ¢ XUMHYECKMMHU MTpOrpaMMaMu MojenupoBanusi. Padora ¢
MHTEPHET-UCTOYHUKAMU. PeleHne TeopeTuyeckux M HKCIEPUMEHTAIbHO-IIPAKTUYECKHUX 3a4ad
MUKporpynmnamu. Beimonnenue nabopatopHoit pabotsl. @opmupoBanue NopTQONINO CTyISHTA
II0 METOJUKE MpPENOoJaBaHUs OPraHUYECKOM XUMHUHU U BO3MOXHBIX IEKTHBHBIX KYpCOB IIO
OPraHU4YEeCKON XUMHH.

16)MoHo- u aukapooHoBble KHCJI0ThbI. HenpeneibHble KapooHOBbIe KHCI0THI. CliokHas
dyHKUIMOHANBHAA TpyINna 3THX coeauHeHni. Homenknarypa. PacrpocTpaneHue B mpupone.
ITpakTyeckass BaKHOCTb. AHaJIM3 METOAOB IIOJNY4YEHHS, PACCMOTPEHHBIX paHee. I'maponus
IIPOU3BOJHBIX KapOOHOBBIX KUCIIOT (OMBLIEHHE). Peakius yroiabHOro aHTUIpHUia C peakTUBAMU
I'punbspa. KapboHmimpoBaHue MIEI0YH - CHHTE3 MypaBbUHOM KHCIO0ThL. Du3nueckue cBONCTBA.
KucinoTHOCTh, OCHOBHOCTh. AJIKWJIMPOBAaHUE W amuiMpoBaHue. HykineopunbHoe 3amenieHue y
aTomMa yriepoja KapOOKCHIIBHOM rpymmbl: 3TepudUKanus, aMHIMPOBAaHHE, BOCCTAHOBJICHHUE.
3amMeleHue o-BOAOPOJHBIX aToMoB. l'anoreHupoBanue. Tepmuueckoe JekapOOKCUIMPOBAHKE
coJzei, anexrpocunTe3 Konpbe. Xummuueckue 0coOEHHOCTH TUKapOOHOBBIX KHCIOT B TEPMOJIM3E.
Criermudrueckue cBOHWCTBa MajioHOBOrO 3¢upa. Harpuitmanonosslit a¢up. Ero cunternyeckoe
WCIIOJB30BaHUE: AJKWIMPOBAHWE M ALMIMPOBAaHUE C IOCIEAYIOUIUM TUAPOJIM30M U
nekapOokcuiaupoBanueM.  OcobGeHHoctu  sHTapHod — kucinotbl.  CyknuHumug, — N-
OpOMCYKIIMHMMUJ, €ro INPUMEHEHUE B CHUHTE3e. AJUIMHOBAas KHUCIIOTA, €€ IPOU3BOJHBIE.
Hcnons3oBaHne B XHMHM BBICOKOMOJIEKYJSIDHBIX COCIMHEHHH. YTOJIbHAsA KHUCIOTa M €€
opranuyeckue npousBogHble. KapOoHnaTbl, kapb6amaThl (ypeTaHbl) U MOuYeBUHBI. MX cuHTE3,
0coOble XMMHYECKHME CBOWCTBA, AaCHEKThl MPAaKTHUYECKOTO HCIHoJb30BaHusA. HenpenenbHble
KHCIIOTHI. PacnpocTpaHeHne B NPUPOJE, TEXHUYECKOE MCIOJIb30BaHUE. AKPHIIAThl, OCHOBHbIE
XUMHYECKHE CBOMCTBA KaK 7,7 -CONPSDKEHHBIX cucTeM. ManenHoBas U pymapoBasi KUCIOThI. Mx
CTPOEHUE, peaKIIMOHHAast CIOCOOHOCTb.

HNurepakTuBHbIe (popMbl: PaboTa ¢ XMMHUECKMMH Mporpammamu MojeiaupoBaHusi. Pabora c
MHTEPHET-UCTOYHUKAMU. PeleHne TeopeTHdeckuX M AKCIEPUMEHTAIbHO-IIPAKTUYECKHUX 3ahad
MUKporpynnamu. Brinonnenue nabopatopHoil paboTel. @opmupoBaHue NopTHOIUO CTYIEHTA
10 METOJUKE MPENOJaBaHUS OPraHMYECKOH XUMHUHU U BO3MOXHBIX JIEKTHBHBIX KYpCOB IIO
OPraHUYEeCKOW XUMHH.

17)®yHKkuuoHAIBHBbIE TPOU3BOAHBIE Kap0oHOBBIX KHCI0T. Comn. Clioxknble 3QHUPHIL.
Amuasl. Hutpuasl. A”ruapuasi. I'ajgoreHanruapuabl. OKcOKucJI0TBI. OKCHKHCIOTHI.
Conu. IloBepXHOCTHass aKTMBHOCTb BBICIIMX TomosioroB. CioxHble 3¢upsl. VX rugponus,
nepestepuukanus, amMuUAUpoBaHHE, BoccTaHOBiIEeHHE. CIOXHOXpHUpPHAs  KOHJEHCAIUs
(Knsitzen). Amunael. OcoOeHHOCTH 3J1EKTPOHHBIX 3((eKkToB B (YHKIHMOHAIBHON Ipymie, Ux
CTPYKTypHbIe XapakTepucTuku. N-H KucioTHocTs M OCHOBHOCTH aMujoB. [leperpymnmnupoBka
lopmana. Tmaponus, peruapatauus. Hutpunsl. CuHTE3: alKWIMPOBAaHHE ITUAHU[OB,
OKHCJIUTEIbHBIH aMMOHOJIW3 MeTaHa. KaranuTtuueckoe BOCCTaHOBJIEHHE, JIIEKTPOPUIbHOE
IpucoeANHEeHne. AHTUAPUIB], XJopaHruapuabl. CHHTE3, MCIOJIB30BaHUE KaK alMJIMPYIOLIUX
pearenToB. ComocTaBieHUE MOBEACHUS KapOOHOBBIX KHCIOT M HX MPOU3BOJHBIX, a TaKXKe
QIBJETUAOB M KETOHOB B PEAKIMAX HYKJICOPHIBHOTO MPUCOCAMHEHUS. [ MIPOKCOKHCIOTHI.
OcHOBHBIE THUIIBI, UX PACIPOCTPAHEHUE B MPUPOAE. ACHEKThl MPAKTUYECKOTO HCIIOJIb30BAHUA.
OcobenHoctu ux TepMmoiu3a. JIakToHbl. OKCOKUCIOTHI. OCHOBHBIE THIIBI, UX XHMHYECKHE
ocobeHHocTH. B-Kertokucnorel. KeTOHHBIN 1 KUCIOTHBINA BUABI pacnaga. ALIETOYKCYCHBIH 3dup.
Peakuuu no xetorpymme. TayroMepus alieTOyKCyCHOTo 3Qupa, ee 3aKOHOMepHOCTH. Briienenue
WHAMBUAYaAJIbHBIX TayTOMEpHBIX (hopM. BpomupoBaHue alleToykcycHOro 3pupa, aHaTUTUYECKUE
U CHHTETHYECKHE BO3MOXXHOCTH 3TOM peakiuu. MccienoBaHue eHONATOB [-AUKapOOHUIIBHBIX



CHUCTEM - HX CTPOCHME, TNPOSIBICHHE AaMOMJEHTHOCTH B pEAKUUAX C 3JEeKTpoduIamu.
B03MO0XHOCTH peryinupoBaHus HalpaBICHUS TAKUX PEaKLUi, UX IPENapaTuBHOE 3HAaYCHHUE.
HNuTepakTuBHble dopmbl: PaboTa ¢ XMMHUYECKUMHU MpOrpaMMaMu MojenupoBanusi. Padora ¢
MHTEPHET-UCTOYHUKAMU. PeleHne TeopeTH4ecKuX M HKCIEPHUMEHTAIbHO-IIPAKTUYECKHUX 3a4ad
MUKporpynnamu. Beimonnenue nabopatopHoii pabotel. @opmupoBaHue NOPTPOIUO CTYICHTA
10 METOJUKE IPENOJaBaHUS OPraHMYECKOM XUMHHM W BO3MOXHBIX DJIEKTHBHBIX KYpCOB IIO
OPraHUYEeCKON XUMHH.

18)I'eTeponukinyeckue BemecTBa. IIATHWIEHHBbIE apoMaTH4YeCKHe TIeTEepPOIHKJIbI.
IlecTuuiennbie apoMaTuyeckue rerepouukybl. Ilupuaun. Cucrembl ¢ HECKOJbKMMU
rerepoaromamMu. Jluasunpl. IlupuMHIUHOBBIE W NypUHOBBIe OcHOBaHusl. OOmias
xapakrepuctrka. Knaccugpukanus rerepounkios. MHoroo6pasue 3Tux cucteM. ApoMaTundeckue
U HeapoMaTU4ecKHe reTepolukiibl. X BaxxHOCTh. [IaTHUIeHHBIE apOMaTUUECKNE TETEPOLUKIIBL.
®ypan, tHodeH, nuppos. Crpoenue. CHUHTE3 Ha OCHOBE y-IMKETOHOB. B3auMHbIE mepexojibl
aTuX rerepouukioB no IOpbeBy. Kucmornele cBoiicTBa nupposia, €ro MeTauInyecKue
npou3BoJHble. Pasnuuue reTepouMKIOB B YCTOMYMBOCTM M CKJIOHHOCTM BCTYNaTb B
ANIEKTPOPUIbHOE 3aMelleHHe U TujpupoBaHue. CHHTETUYECKUE YCIIEXU B HCIOJIb30BAHUU
dypana, thuodena u mnupposa. PacmpocrpaHeHue B NpHpoJe, BaXKHEHIIME NpPEICTaBUTEIH.
[Mopdupunsl. XuMudeckue OCOOCHHOCTH. XJIOPODHIUT M TeM, X OHOJOrHMYecKhe (YHKIIHH.
Nunoin. Crpoenue. Cuntes no dumiepy. Peakiuu 31eKTpopUiIbHOrO 3aMELeHUs B TUPPOJIILHOM
KoJble. Baxxnelmue npupoansle coeuHeHus. MHauro u naauronansie kpacurenu. [Inpuaun.
DNEKTPOHHOE CTpoeHHe nupuanHa. CHHTE3 U3 alleTUIeHa U CHHWIBHOM KUCIJIOTBI U U3 IUEHOB U
HUTPUJIOB. DJIEKTPOHHOE CTpOEHHE. XuMHueckue ocobeHHocTu. (OCHOBHbBIE CBOMWCTBA.
Boccranosnenue. Ilunepuaus. OnekrpoduibHOe U HYKICO(QHIBHOE 3aMEIlEeHHe, peaklus
Ununbabuna. N-OKHCh THUPUIMHA, €€ peakuuoHHas crnocoOHocTh. CBOWCTBA O-IMKOJIMHA.
XuHonuH. OCHOBHBIE CBOWCTBA, BOCCTAHOBJIEHHE W OKHCIEHHE. OJEKTpO(QUIbHOE U
HyKIeopuiapHOe 3aMenienne. VzoxunonuH. [IpuponHeie coeMHEHHs ¢ MUPUIAHOBBIM SIAPOM.
[Tonstue 06 ankanompax. CHCTEMBI C HECKOJIBKMMHU reTepoaToMaMH. A30JIbl - MATHYJICHHbIE
apoMaTHYECKHE reTePOIMKIIbI C HECKOJIBKMMH aTOMaMH a30Ta U ¢ KOMOMHAIMEW aTOMOB a30Ta U
npyrux rerepoatomoB. ITupazon, okca3on, THas3oid, Tpuazonbsl. VX xuMmudeckue ocoOEHHOCTH,
UCIIOJIb30BaHWE B CHHTE3€ JIEKapCTBEHHBIX IpenaparoB. JlMa3uHBI - [IECTHUYJICHHBIE
apoMaTHYECKHE TEeTepOLMKIbl C JByMs rerepoatoMaMu. Ilupumuaun. CuHTE3, OCHOBHBIE
XUMHUYecKkHne cBoiicTBa. OKCH- M aMUHONHMPUMUINHBI, BXOJSAIIME B CTPYKTYPY HYKJIEHMHOBBIX
KUCIIOT. Ypalui, TUMUH, IIUTO3uH. bapOoutypoBas kucinota. bapourypatsl. [1ypunsl. Ctpoenue.
Xumunueckue ocobeHHocTH. Pacmpoctpanenue B mnpupoje. ModeBas KuclIoTa, Ko(euH,
T€OOPOMMH, aJIeHUH, TYaHHH.

HNurepakTuBHble ¢opmbl: PaboTa ¢ MHTEpHET-UCTOYHHKAMU. PelieHue TeopeTHyeckux u
HKCIEPUMEHTAIbHO-IIPAKTUYECKUX 3a7ja4 MUKPOTpyIIIaMH.

19) AMUHOKHMCIOTHI, MenTHABI, 0eaku. [IpuponHble aMHHOKapOOHOBBIE KHCIOTHI, MX BHUJBI,
HOMEHKJIaTypa. XUMHWYECKUUN CHHTE3 aMUHOKHUCIOT W pa3/iejieHHe paleMuyeckux (opMm Ha
aHTUIoAbl. MukpoOuonoruueckuii cuuTe3. KucioTHO-OCHOBHBIE CBOWCTBA, M303JIEKTpUYECKast
Touka. Peakuuu 1o amMHHO- M KapOOKCHUIpyIIam, MpeBpallleHHus B JUKETONMIIEPA3UHBI.
[lenTuaHast cBsI3b; MENTUAHBIN CUHTE3, MPUHIMIIBI, TEXHUUYECKOE BOIUIOIIEHUE, TBEPIO(a3HbII
aBTOMATHU3UPOBaHHBIN cuHTe3. HoMeHknaTypa nenTuaoB, acnekThl UX Ucnoib3oBanus. [lonstue
o Oenkax. [IpuHIMIbl onpenenenus ux crpoeHus. [lepBudHas U MpoCTpaHCTBEHHAsI CTPYKTYPhI
Oenka. @epMeHTHI U (hepMEHTATUBHBIN KaTallu3.

HNuTepakTuBHble dopmbl: PaboTa ¢ XUMHUYECKMMHU MpOorpaMMaMu MojeiupoBanus. Pabora c
MHTEPHET-UCTOYHUKAMU. PelieHne TeopeTndeckux M 3KCHEPUMEHTATbHO-IIPAKTHUECKUX 3aJad
MHUKporpymnmnamu. Beinonnenue sabopatopHoii paGoThI.



20) YraeBoabl. MoHocaxapuibl. Anb103bl, KeTo3bl. [Ipencraienus o crpoeHun. TayroMepHbie
GopMbl: OTKpbITBIE, (ypaHO3Hble, NHUpaHO3Hble. Myrtapotauus. I[IpuposaHble HCTOUHUKU
MOHOcaxapua0B. OCHOBHbBIE XMMHYECKHE CBOWCTBA, PEAKIMH IO CIHUPTOBBIM THMJPOKCHIIAM,
KapOOHMJIBHOM  rpynme, TINUKO3WwIMpoBaHue. Inuko3uasl. Baxselimme npencTaBuTeln
MoHOcaxapunoB.  Osmrocaxapuisl. OOmiee  omnucaHue, BaXKHEHIINE  PEICTABUTENH.
[Tomucaxapuapl. Knaccupukanus. IlpuHounsl  crpoeHus. Ycmexu B XUMHYECKOM U
(bepMeHTaTUBHOM CHHTE3€ MoNIHucaxapuaoB. bruonornyeckre GpyHKIMHE U aCTIEKTHl TEXHUYECKOTO
WCIIOJB30BaHUs TIOJMCAXApPUIOB - LEIUII0JI03a, aAMWIONEKTUH, aMuias3a, IJIMKOTeH, XWTHH,
XUTO3aH.

HNuTepakTuBHbIe (popMbI: PaboTa ¢ XUMHUUECKUMH IporpaMMamMu MojenupoBaHus. Pabora c
WHTEPHET-UCTOYHUKAMU. PelieHne TeopeTH4ecKuX M 3KCIEPUMEHTAIbHO-IIPAKTUYECKUX 3a1a4
MUKporpynnamu. Beinonnenue nabopatopHoil pabotsl. dopmMupoBaHue NOPTQOIUO CTYIEHTA
10 METOAUKE IIPENOJAaBaHMUsI OPraHUYECKOM XMMHM U BO3MOXKHBIX J3JICKTHBHBIX KypCOB IIO
OpPraHUYECKON XUMHHU.

21)Hykaeo3uabl, HYKJIEOTHIbI, HYKJIeMHOBble KHCI0TBI. Hyxieosuasl. CrpoeHue.
Knaccudukamus. OcnoBable npeBpamenns. Pochopunuposanue. Hykneotunsl. Ux crpoenue u
OCHOBHbIe xuMuyeckue corictBa. Hyknennosbie kucnotsl - JJHK u PHK. JIHK - nepBuunas u
IIPOCTPAHCTBEHHAs CTPYKTypbl. Monens VYorcona-Kpuka. [IBoiiHas cnupans. Ycnexu
xummnueckoro cuHte3a JJHK u ux ctpykrypHbIX anamoroB. buonorumueckas pynkuus. I'ennas
umxenepus. PHK. Bugpi, 6nonorunueckue ¢pynkiun. OcoOEHHOCTH CTPYKTYPHI.
HNurepakTuBHble popmbl: PaboTa ¢ XMMHUeCKMMH MporpamMmamMu MojeiaupoBaHusi. Pabora ¢
MHTEPHET-UCTOYHUKAMU. PellIeHHe TEOPETUYECKUX U SKCIEPUMEHTAIbHO-TIPAKTUYECKHUX 3a7ad
MUKpPOTpyHIIaMHU.

22)JInnuabl. OcHoBHBIC ompexaencHus. Kiaccudukanus numunos. HelTpanbHbIe JTHIHIBI, HX
OCHOBHBIE TMpeACTaBUTENH, Ouonormueckue ¢yHkuud. Pochommmunel. Mx  crpoenwue,
6uonornyeckne ¢(yHkuuu. Ilpunnunsr cuHre3a ¢dochonunuaoB. VX OCHOBHbIE XHMHYECKHE
CBOIcTBa. YueHHE O NEPEKHMCHOM OKHCJIEHUHM JMIHUJIOB U €ro peryjiupoBaHUU. ACHEKThI
IIPAKTUYECKOT0 UCIIOJIb30BAaHUS JIMNIU0B. ApaXUJOHOBasl KUCII0Ta, IPOCTATJIAHIUHBI.
HNurepakTuBHbIe (popMbl: PaboTa ¢ XMMHUECKMMH Mporpammamu MojeiaupoBaHusi. Pabora c
UHTEpPHET-UCTOYHUKaMU. BeInonHeHue 1abopaTopHoOil paboThI.

23) I'enHeTnueckasi B3aMMOCBS3b KJIACCOB OPraHMYeCKHUX BellecTB

EnuncTBO M MHOroo0paszue XHMMHYECKHX BemecTB. (CXeMbl Te€HETHYECKOM CBSI3U MEXAY
Pa3IUYHBIMU KJ1acCaMU OpraHMUYECKUX MOJIEKYJ. ['eHeTnueckuil psi.

24) UnenTudukanus opranHmvdeckKux coeannenmii. Kpatkuii 0630p MeTo0B HaeHTH(GHUKAIUN
OpraHMYECKUX BEIIECTB B YHCTOM BHAE, B BHAE cMmeceil. OnpeneneHue XapakTEpHBIX
(YHKIMOHATBHBIX TPYII B HEU3BECTHOM OPTaHUYECKOM BEIIECTBE. XUMHUUECKUE U (PU3HUECKUE
METOJbl  UACHTU(PUKAIMH. AJNTOPUTMBI  PEUICHUS  OKCIEPUMEHTANBHBIX  3adad IO
UIECHTU(DUKAITUN OPTAaHUIECKUX BEIIECTB.

HNuTepakTuBHbIe hopMbI: PaboTa ¢ MHTEPHET-UCTOUHUKAMU

4. TlepeyeHb Y4eOHO-MeTOAUYECKOI0 oOOecmeYeHHs] [JIsl CAMOCTOSITeJIbHOW PadoThl
00y4aroIMXCcH M0 JUCHMUIIIIMHE

CamocTosTenbHas paboTa CTYACHTOB SBJSETCSl 0c000i1 Gopmoii opraHuzay yaieoGHOro
npoliecca, MpPEICTaBIsIomAs CcoOOH  IUIAHMPYeMYl0, IO3HABaTeNbHO, OPraHMW3alMOHHO |
MCTOANYCCKHU HaIlpaBIAEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHC
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIAEMYylO 0e3 MpsAMOH TMOMOIIM  IpernojgaBaTess.
CamocTtosTenbHas paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4acThi0 y4eOHOM paboThl M HMeEeT
LENIBI0 3aKpelyieHne M yriyOJeHue MOJydYeHHbIX 3HAHMH M HaBBIKOB, MTOMCK U MpHOOpeTeHne



HOBBIX 3HaHHﬁ, a TaKXKC BBIIIOJIHCHHUC yqe6HLIX 3a,[[aHPII>'I, MOATOTOBKY K NPCACTOAIINM 3aHATHAM
u o9k3ameHy. OHa mpexycMaTpuBaeT, Kak HpaBWio, pa3paboTKy pedepaToB, HamucaHue
JOKJIaA0B, BBIMIOJIHCHUC TBOPYCCKUX, MHAWBUAYAJIbHBIX BaHaHI/Iﬁ B COOTBCTCTBUH C y‘-Ie6HOI71
pOrpaMMOil (TEMaTHYECKUM IUTAHOM M3YYEHUs AUCHHUIUIMHBI). TeMa Ui Takoro BBICTYIUICHHS
MOKET OBITh TPEJIOKEHA IMpernojaBaTeieM Wi n30paHa caMHM CTYJSHTOM, HO MaTepuali
BBICTYIUICHUSI HE JIOJDKEH IyOJIMpoBaTh JEKIMOHHBIM Marepuan. PedepaTuBHbIi MaTepuad
CIIY’)KHT JOTOJTHUTENbHOW MH(pOpManuend s paboThl HA MPAKTHUECKUX 3aHATHsSX. OCHOBHAas
1eJb JAHHOTO BU/1a paOOTHI COCTOUT B 00YYEHUH CTYACHTOB METOJ[aM CaMOCTOSATEIILHON pabOThI
C y“Ie6HBIM MaTcpuruajiIoM. I[JISI INOJIHOTBI YCBOCHHA TEM, BBIHCCCHHBLIX B NPAKTUYCCKUC 3aHATUA,
TpeOyercsi paboTa ¢ mepBoucToYHMKaMHu. Kypc mpemycMmarpuBaeT caMOCTOSTEIbHYIO paboTy
CTYZIEHTOB CO CIIelMaNbHONW suTeparypoil. Cienyer OTMETUTh, YTO CaMOCTOSTENbHAs paboTa
CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOTJa OHA BBIIIOIHACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U LIeJICHAINIPABIICHHO.

3agaHus Ui CaMOCTOATENFHOM  pabOThI  IpEeAyCMaTpHBAalOT — HCIIOJIB30BAHUE
HEOOXOJMMBIX TEPMHUHOB W TMOHATHH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOImorpapuyeckoro
Marcpuraia v 3JICKTPOHHBIX KCTOYHUKOB I/IH(i)OpMaIII/II/I, HUITIOCTPATUBHBIX MAaTCpHUaAIOB. 3a11aH1/191
10 CaMOCTOSTENBHOW paboTe HaroTcs IO TeMaM, KOTOpble TPEOYIOT IONOJHUTEIHHOM
popaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO JMCLUIUIMHE BKIJIIOYAET
AyJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO padOTy CTYACHTOB B TEUEHUE CEMECTpA.

AynuTopHas caMoCTosITeNnbHas paboTa OCyIIecTBIIsIeTCS B (hOpME BBINOJIHEHUS TECTOBBIX
3a/laHui, Keic-3a7ad, NUCbMEHHBIX IMPOBEPOYHBIX pabdOT MO JAUCHUUIUIMHE. AyJIuTOpHas
caMocTosATeNbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUAIOB, Keic-3a/1ad 10 pasjenam
JOUCIUIIIINHEL.

CamocrosTenbHas paboTa 6akajaBpa — 3TO OJMH U3 OCHOBHBIX BHUIIOB €T0 JIEATEIIbHOCTH
Hapsiy € JEKUUSAMU, JJAOOPATOPHBIMU U IPYTUMH BUAAMHU yU4€OHBIX 3aHATHH U MIPEAIoIaraer:

- U3y4eHHe MaTepHaioB JICKIHIA;

- IOATOTOBKY K JICKIIHNH, J'Ia60paTOpHI)IM 3aHATUAM,

- IOJITOTOBKY K TEKYIIEMY MUJIH IPOMEXYTOUHOMY KOHTPOJIIO;

- pa60Ty C TpaalulIMOHHBIMU HCTOYHUKaAMU I/IH(l)OpMaIII/II/IZ KHHUT'aMH, y‘IC6HI/IKaMI/I,
y4eOHO-METOJUUECKUMU ITOCOOUSIMHU;

- paboty ¢ UuTepHET-UCTOYHUKAMH, SJIEKTPOHHBIMU KHUTAMH

B kypcax nexuuil u nabopaTOpHBIX 3aHATHH NMPETyCMOTPEHBI CIEAYIOIIME TeMbl Ha
€CaMOCTOSATEIbHOE H3yYCHHE!

1. VYTraeBojsl, UX KIacCU(PUKAIMS, H30MEPHSL.

2. Mounocaxapubl, X KjIacCU(PHUKaIUs, U30MEpUs, CBSI3aHHAs C HATMYUEM ajlbJAECTUAHON 1
KEeTOHHOU rpynnsl KonpyaTo-1ienHas TayToMepusi, NoIyaleTaabHbI THAPOKCHIL

3. MeTtob! osydeHrne MoHOcaxapua0B. Peakiiny kapOOHMIBHBIX U [UKIHYECKUX (OpPM.
4. HMucaxapunapl. J[Ba Tuma aucaxapuaoB, OTJIIMYUS CBOWCTB BOCCTAHABIMBAIOLIMX M
HEBOCCTAHABIIMBAIOLIUX JUCAXapUI0B.

5. [Tonucaxapuasl, KpaxMai, Hemnoa03a. CTpoeHue, CBOMCTBAa U IPUMEHEHNE

6. ApoMaTudeckue yrieBoJ0poAbl U UX MPOU3BOJHbIE. beH301. DIeKTpoHHOE CTpOeHue
OeH301a.

7. [Tonydenue u cBolicTBa TOMOJIOTOB OE€H3071a.

8. ApomaTHueckoe CONpsKEHHE B KoMblle Oen3ona. MexanusM peakuuu Sg2. ITpasuma
OPUEHTAIINH B PEAKITUIX SE?.

9. Kpayn-a¢upsl. Crpoenue. npuMeHeHHne

10. [Iatnunenneie rerepourkisl. CTpoeHUE, NPEICTaBUTENN.

11. IlecTu4neHHbBIE TCTCPOUUKIIBL. CTpOeHI/IC, MNpEaACTaBUTCIIN.



12. @deHoNbl U apoMaThyeckre aMuHbl. CpaBHUTENIbHAs XapaKTEPUCTUKA CTPOCHUS U
CBOMCTB.
13. ['eneTnyeckast CBSI3b MEXKIy MOJIEKYJIAMH YTJIEBOAOPOIOB.

IIpumepHbie TeMbI pedepaToB
1. OKCHUKHUCIOTBI, CTPOEHHE, CBONCTBA, ONTHYECKH H30MEpPHUS, ACUMMETPUYECKHH aToOM
yriaepoaa. Anbaeruio- U KETOKUCIOTBHI.
KonpyaTo-nienHas rayromepusi, MyTapoTanus.
Kondopmannonnas uzomepus, GakTopbl HEYCTOHYNBOCTH aHOMEPOB MOHO3.
[Tony4yeHnue u cBOICTBA ABYX- M TPEXAaTOMHBIX (DEHOJIOB.
A30- ¥ nuasocoenuHeHus. A3okpacurend. MeTunopaHx, IpAYMHA U3MEHEHHUS OKPAaCKH B
KHUCJION cperie.
CrpoeHue reMor;io06MHa 1 ero GyHKLUs B OpraHu3Me.
7. Tlonartme 00 ankamomgax, WX pacHpOCTpaHEHHWE B TPHUPOJE, NPUMEHEHUE, aHaba3WH,
HUKOTHH.
8. Tereponukimueckue aHTHOMOTUKU
9. Poub byriepoBa B pa3BUTUN OPraHUYECKOW XUMUHU
10. ®@ranmounanuHbl ¥ MTOPHUPUHBL

oW

1S

IIpumepHbIe BONPOCHI KOHTPOJBLHOM padoThl (5 cemecTp)

Yacts A
1. O6mas hopmyna anKaHOB:
A. CrhHon. b. CnH2n+1 B. ChHon+2 T'. CnHo2n-2
2. Bun rubpuauzannu 3JIeKTPOHHBIX OpOUTaliell aToMa yriiepo/ia, 0003Hau€HHOTO 3BE3/104KON B
Bemectse, hopmyna koroporo CHs — C*=CH:

A. sp® B.sp
B. sp? I'. He rubpunuzuposas.
3. IlponykT peakuuu 2-6poMIiporiaHa co CIUPTOBBIM PaCTBOPOM THAPOKCHA KaJUS:
A. TIpomanainp B. Ilpomanon-2
b. Ilponanon-1 I'. IIponien
4. DTaH U3 XJIOPMETaHa MOYKHO MOJIYYUTh ITPH MOMOIIYU PEAKIINU:
A. Bropna B. Kyueposa
b. 3ununa I'. JIeOeneBa

5. BemectBoM X B 11eM0YKe MpeBpaICHHIHA
sTaH — X — DTaHOI

ABJIAETCS:
A. Auerunen B. Ilponan
b. Otunen I'. Xnopmeran
6. Kakas u3 peakiuil ajqkaHoB IpOTEKAET MPU 00JIyYEHUH CMECH UCXO/IHBIX BEIECTB:
a) KPEKUHT 0) nerunpupoBaHue
B) XJIOpUPOBaHUE ') TOPEHHE

7. Jlns ankaHoB HanboJee XapaKTepHbl peakuu:
a) IPUCOSTUHEHUS

0) 3amenieHus
B) MMOJINMEPU3ALIUN

8. UKo TOMOJIOrMYECKUX Pa3HOCTEH, OTIIMYAOLINX 10 COCTaBY METaH U OyTaH, paBHO:
a) OHOMY 0) AByM B) TpeEM I') YETBIPEM



9. A) ATombl yriieposa B alKaHax HaXOASATCS B COCTOSSHUM THOPHIU3AINN:

a) sp; 6) sp2; B) sp®
Yacte B
1. Hamummre mMonekynspHble (JOpMYIIbI MPEAEIbHBIX YIIIEBOJOPOIOB, coaepxkammx 13, 21

2.

3.

u 30 aToMOB yriiepoaa
Kakoii yrmeBomopon oOpa3yercss Hpu 3JIEKTPOJIM3E HATPHEBOM COJM MPOIHMOHOBOM
kucsorel CH3CH2COONa?
Hanumure crpykrypHeie QopMynsl 6 HM30MEpOB OKTaHa HA30BUTE HMX IO
CHCTEMATUYECKON U pallMOHAJIbHOW HOMEHKJIATYPE
Hcnonp3ys TOJBKO  HEOPraHUYECKHE  COCJUHEHMS, OCYILECTBUTh  CIEAYIOLIEE
npeBpaiienue: 3Tan — 2,2,3,3-reTpadpomMOyTan
Ha mnpomnan mopeicTByiite Opomom (1 Mmonb), a Ha 0O0pa30BaBIIMKMCS TPOIYKT
MeTaJTM4ecKuM HaTtpreM. Kak koHeuHOe coeIMHEHNEe BCTYMAET B PEaKud HUTPOBAHMS,
Cynb(hUPOBaHUS U ACTUAPUPOBAHUS?
Hanwmmure crpykTypHyto (opmyny opranmdeckoro BemecTBa coctaBa CSHI12, ecnm
U3BECTHO, YTO MPHU €r0 XJIOPUPOBAHUU IOIYUAETCs TPETHUHOE XJIOPIPOU3BOIHOE, a MIPH
HutpoBanuu 1o M. M. KonoBasioBy — TpetnuHoe HUTponpousBoaHoe. [Ipusenure atn
peaxkuu
Ocy1iecTBUTE NpEBpALLIEHU:

YrapHbIN Tra3—>MeTaH—>XJIOpMETaH—>3TaH—>A—>TiponnaH—b—TpuMeTunmMeran

IIpumepHBbIe BOPOChl KOHTPOJIBLHOI padoThl (6 cemecTp)

)% k3 MMPpCIIOKCHHOI'O IICPCUHA BbI6epI/ITe JiBa BCIICCTBA, C KOTOPbIMU BSaHMOHeﬁCTByCT
OTUJICHTJINKOJIb.

[Ag(NH3)2]OH

Cu(OH)2

Ca(HCO03)2

BaSO4

HNO3

W3 npennoxeHHOro nepedHs BHIOEPUTE J1Ba BEILIECTBA, COIEpPKAIUE (PYHKIIMOHATIBHYIO
THAPOKCOTPYIITY:

O~ wNPE-

1.byranon-1 2. Tomyon 3. Aneron 4. I'muuepun 5. Auetanbaerun

U rnunepuH, 1 3TaHON B3aUMOJCHCTBYIOT C
1. a30THON KHCIOTOI

2. ruapokcugom meau(1l)

3. TUIPOKCHUIOM Kallus

4. HUTpPATOM HATPHUS

4. Yucno npocThix 3GUPOB U30MEPHBIX OyTaHOIY paBHO

l.omun  2.nBa 3. Tpu 4. Yersipe

5. Ocy1ecTBUTE NpeBpaIIECHUS

CH,-CH,-CH,-OH —8t 5 A

KOH¢pupr B Brp,CCly N C KOH cpypr D HzO,HgZJr N E

6. BemectBo A mpencrtaBusier coO0OW KHUIKOCTH CO CBOCOOPA3HBIM 3alaxoM, JIETYE BOJIHI,
XOpouIo B HeW pacTtBopsrouyrocs. IIpu HarpeBaHum 3TOro BellecTBa B IPUCYTCTBHM KOHII.



CEepHON KHUCIOTHI oOOpa3yercs BemecTBO B — Ta3, nerue Bo3ayxa. BsammopeicTBys ¢

6pomMoBoaopooM B oOpasyer Tsokenyro xxunkoctsh C. [lpuBeaute dhopmyssr BemectB A, B, C u
HaIUIIUTE BCE YPABHEHUS PEAKIUH.

IIpumepHbIe BONPOCHI KOHTPOJILHOM 3a1anHuii (7 cemecTp)
1. Hanummure cTpyKTypHBIE (OPMYIIBL:

a) B, B’ — mumerundypan;

0) 3,5 — aumernndypan — 2 — kapOOHOBas KUCIIOTA;
B) (0 — METHITTHPHJIUH

2. VYKakuTe ¢ KAKHMH M3 [IEPEUMCIEHHBIX BEMIECTB PEATMPYET ITUPPOIL:
ComnsiHast KUCII0Ta, TUAPOKCHU]T Kallusl, LIMHK, aMUJ] HATPUSl, CEpHAsi KUCIIOTa,
Iepokcu Bogopoaa. Hanmmmure ypaBHEHHsI BO3SMOXKHBIX PEAKLUN

3. Hasosure.

CH,
B fj b

CH,CH,

I=

Hanumure YpaBHCHUC pCaKIIUU

BF,
ﬂ + (CH,C0),0 A
H.C CH

3 (9 3

ﬂﬂ}l CamMoCcmoaAmenbHoll N0020MOBKU K 3aHAMUIAM RO 0ucuunﬂunepel<omendyemwz
Ucnoib3oeamos yueﬁuo-memoduuecxue mamepuaiiol:

1. TIlecroBa H.IO. JlaGopatopHble paboThl Mo opraHuuecko xumuu u BMC:
Meroandeckue pekomenaanuu. - YibsHoBcK: PI'BOY BO «Yal'TlY um. M. H. Yassunosay», 2007.
-33c.

2. Tlecroa H.IO. JlaGopatopHble pabOTBHI 1O OPraHUYECKOH XHMHU:

yueOHo-
MeToguueckoe mocooue. - Yapsguosck: «Yul'IIY um. U.H. Yaegaaosa», 2017. — 35 c.

5. IlpuMepHble OlEHOYHBbIE MAaTepHadbl [Jisl TPOBeJIEHUs TeKyUero KOHTPOJs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXxcs 1o JMCUUIINHe

Opraﬂmauuﬂ H IIPOBEACHUE aTTECTAUU CTYACHTA



®I'OC BO B coorBercTBUH € HpuHLMNAMH bBonoHCkoOro mpouecca OpUEHTHPOBAaHbBI
IPEUMYILIECTBEHHO HE Ha cooOlieHue o0yyarolieMycs KOMILIEKCa TEOPETUYECKUX 3HAHHUM, HO
Ha BBIPAOOTKY y OakamaBpa KOMIETCHIIMA — JMHAMUYECKOr0 Habopa 3HaHWH, YMEHUI, HABBIKOB
U JINYHOCTHBIX KayeCTB, KOTOPbIE MO3BOJIAT BBITYCKHUKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpyJa U YCIEIIHO NMPO(ecCHOHAIBHO PEaTn30BbIBATHCS.

B npouecce oueHku 06akanaBpoB HEOOXOANMO UCIOJIB3YIOTCS KaK TPAJULMOHHbIE, TaK U
MHHOBAIlMOHHBIC THUIBI, BUABI M (GOpPMBI KOHTPOJSA. IIpM 3TOM NOCTENEHHO TpaaWIIMOHHBIC
CPEICTBAa COBEPLICHCTBYIOTCA B PpYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJAa, 4 WHHOBAaLlMOHHBIE
CpeCcTBa alalTUPOBAHBI JJIs IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Ileab npoBegeHHs aTTeCTAIMM — IPOBEPKAa OCBOECHUs OOPa30BaTENBLHOW IPOTrPAMMBI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTouyHasi aTrecTalusl OCYLIECTBISIETCA B KOHLE CEMECTpa M 3aBEpIIACT
U3y4€HUE OUCLUIUIMHBIL, IIOMOIaeT OLEHUTHh KPYIIHBIE COBOKYIIHOCTH 3HAaHUW W YMEHUH,
(bopMHpOBaHUE ONPEAECIICHHBIX KOMIIETEHIHH.

OLEeHOYHBIMM  CPEICTBAMU TEKYILErO OLICHWBAHMS SBILSIFOTCS: JOKJIAA, TECThl IIO
TEOPETUYECKUM BOIIPOCAM JUCLMIUIMHBL, 3alUTa MpaKTUYecKuX padbor u T.. KoHTpoib
YCBOEHMsI MaTepuana BeAETCS PEryjsipHO B TEUYEHHE BCEro CEeMecTpa Ha INpPaKTHUYECKUX
(ceMrHapcKux, 1a00paTOPHBIX ) 3aHATUSX.

Ne CPEJCTBA OHEHUBAHUW, O6pazoBarenbHble
H/H HCHOJIb3YEMBIC IJI TCKYLICTO OLICHUBAHUA pe3yJ'ILTaTLI MUCLUTIINHEI
IIOKa3aTcIa (I)OpMI/IpOBaHI/IFI KOMIICTCHIIUH
OneHOYHbIE CPEACTBA ISl TeKyIIei OP-1
aTTecTaluu pOJIb I MECTO IIPEIMETHOMN 001aCTH
OpraHUYEeCcKOW XUMHUH B 001N
OC-1 KonrposnbHas pabora KapTUHE HAy4YHOT'O 3HAHUA.
OP-2
OC-2 Pemrenue 3aya4 HNPUMEHSATh TEOPETUYECKUE JaHHBIC
0 TIPEIMETY JJIsl PELICHUsI 3334 110
OC-3 3amura pedepata IpeMeTy H

OCYHICCTBJIATDH XUMHUYECKUIN aHaIu3

OC-4 JlabopatopHas pabora
HA OCHOBE OOMICTIPUHATHIX METOAUK

OC-5 TectupoBanue OP-3
HaBbIKaMU 0e301acHoi paboThI ¢
BEIICCTBAMH
OP-4
OueHouHBIE CPeNCTBA AJA MPOMEKYTOUHOI OCHOBHBIC METO/ZIbI 1 IIPUHITUIIBI
aTrecTaluu oT0Oopa anmapaTypsl U
3a4eT (3Kk3aMeH) 000pyTOBaHUS JIJIs1 BEITIOJTHEHUSI

Hay4YHO-HUCCIIEN0BATENBCKUX U
OC-5 Dk3amen B popme yCTHOTO cobeceIoBaH s |  1aGOpaTOPHBIX XMMHIECKHX paboT
(5 cemectp) OP-5
OCYIIECTBIATH BEIOOP Hanboee
1eIeco00pa3HBIX METO/IOB,
cpencTB 1 GopM opraHu3aIun
y4eOHOro mporecca, B COOTBETCTBUU
C TUJIAaKTUYECKUMH 33/1a4aMH
OP-6
TPAJAUIOHHBIE U COBPEMEHHBIE
METOIB,
cpencTBa M GOpPMBI OPraHU3aIN

OC-6 Dk3aMeH B popMe YCTHOT'O COOCCEI0BaHHMS
(6 cemecTp)

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




y4eOHOTO Tporecca u
0COOEHHOCTH UCIOJIb30BaHUS
COBPEMEHHBIX HAYUHBIX JIaHHBIX B
OopraHu3aIy y4eOHoTro mpolecca
o aucuumuinae «Oprannyeckas
XUMUSD
OP-7
HABBIKOM MPUMEHEHHS Pa3TUYHBIX
METOIOB, IPHEMOB U
TEXHOJIOTHI 00yYCHHUS B pa3IHYHBIX
(dhopmax opraHuzay y4eOHOTO
nporiecca.

OnucaHue OIEHOYHBIX CPEICTB M HEOOXOAMMOIo 00OpYyIOBaHHS (IEMOHCTPALIMOHHOTO
Mmarepuaiga), a TaK >Ke€ HpOLeIypbl M KpPUTEPUH OLICHMBAHUS MHIMKATOPOB JIOCTHIKECHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTarnax ux GOPMHPOBAHUS B IPOILIECCE OCBOCHUS 00pa30BaTEIHLHON
nporpaMMbl  npezictaBieHbl B (DOHJE OLIGHOYHBIX CPEACTB IS  TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTU U IPOMEXYTOUYHOW aTTeCTallMu MO AUCHUIUIMHE «DPu3nyeckas U KOJUJIOMJIHAs
XUMHUS».

Mamepuanwi, ucnonv3yemoie 0714 MeKyuie20 KOHMPOIA yCneeaemocmu
odyuarowuxca no oucyuniune

MaTepI/IaJII)I AJId OpraHu3aliyun TGKYHICﬁ arTeCTalvu NpcaCTaBJICHbI B m.4 IporpamMmal.

Mamepuanst, ucnov3yemoie 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAeMOCHU
odyuarowuxca no oucyuniune

OC-5 Dk3ameH B popme yCTHOTO codece10BaHUsI
IIpumepHbIe BONPOCHI K IK3aMeHy (5 cemecTp)

1. Opranuueckas xuMusi Kak Hayka. [Ipeamer opraHudyecko XuUMUU. 3HayYCHHE
OpPraHUYECKON XMMHUU B COBPEMEHHOM MUDE.

2. Hcropwus pa3BuTHs OpraHUYECKONH XUMHUH KaK HAyKH.
3. Teopus crpoeHus opranndeckux coeannenuii A.M. bytieposa.
4.  Crpoenue atoma yriaepoaa. [ mOpuausanus >neKTpoHHbIX opOuTtaneil. [lonstue o 6- u n-

CBSI3SIX.

5 TuIbl XUMHYECKOH CBSI3U.

6. BsaumHoe BIUsHHE ATOMOB B MOJIEKYJIaX OPIraHUYECKUX COETMHEHUH.

7. Krnaccuduxkanus peakiuii B OpraHM4ecKoi XUMHUH.

8.  Kraccudukanus opraHuuecKux COeJMHEHUN

9. HowmeHknaTypa OpraHU4eCcKUX COSITUHEHH.

10. TlousaTtume o u3omepuu. Bunsl nzomepun.

11. AunkaHsbl, cTpO€HHE, HOMEHKJIATypa U U30MEepHsl, MOTyYEeHHE.

12. Ankasbl, XUMHYEeCKHE U PU3NUECKUE CBOMCTBA.

13. AunKeHbI, CTpOCHHE, HOMEHKIIATYpa U N30MEPHSI, TIOTyICHHUE.

14.  AnkeHbl, XUMHUYECKHE U (U3HUECKUE CBOICTBA.

15. AnkuHBI, CTPO€HUE, HOMEHKIIATypa U U30MEpHsl, OJIy4YeHHUE.

16. AnkuHBI XMMHYECKHE U PU3NUECKUE CBOICTRA.

17. AnxamueHsl, CTpoeHUE, KiIacCu(UKaIMs, HOMEHKIATypa U U30MEpHs, TIOJIyICHHE.
18. AnkanueHsl, XUMHYECKHE U (PU3NYECKUE CBOWCTBA.

19. [lukioankaHbl, CTpOCHHE, KJIACCH(HUKAINS, HOMEHKIIATypa U U30MEPHsI, TOTyICHHUE.
20. IluknoankaHbl, CTPOEHUE, MOIYICHNUE, XUMUYECKUE U (PU3NIECKIE CBONCTBA.



21.
22.
23.
24.

25.
26.
217.
28.

bunuknnyeckue yrieBoaopo/ibl ¢ KOHICHCUPOBAaHHBIMU KOJIbLIAMHU

bunuknuyeckue yraeBogopoasl ¢ U30JIMPOBAHHBIMU KOJIbLIAMU

bunuknnyeckue yriaeBoaopoibl ¢ KOJbLIAMU Y OJJHOTO aTOMa yriaepoaa

benzonbHoe sapo. Ctpoenue. Kinaccuueckoe 1 KBaHTOBO-XxuMudeckoe onucanue. [lonstue
00 apomatuaHocTH. [IpaBuino Xtokkens.

N3omepust mpou3BoaHbBIX OeH30i1a. XUMHUYECKHE CBOMCTBA OEH30J1a U aJIKHIIOEH30JI0B.
Meto/1bl OyYEHUS] apOMAaTUHYECKUX COCITMHEHUI

Beicuine KOHAEHCUPOBAHHBIE CUCTEMBI. AHTPALICH.

Baxkuneiiime npon3BoiHbIe: aHTPaxUHOH, anin3apul. @enantpeH. CTpoeHue

OC-6 Dx3ameH B (popMe YCTHOTO codece10BaAHUS
IIpumepHbIe BONPOCHI K 3K3aMeHy (6 cemecTp)

1. TanoreHnpou3BOAHBIC YIIIEBOAOPOAOB, KIACCU(PHUKAIHS, CTPOCHUE, HOMEHKIIATypa U
M30MepHsl, MOJIyuYeHHE.

2. AMHHOIIPOW3BOJHBIC YTICBOIOPOAOB, KIACCUPUKALNS, CTPOSHUE, HOMEHKIIATYpa H
M30MepHsl, OJIy4eHre, XUMUYeCKUe 1 (PU3nIecKre CBONCTBRA.

3. HutponmpousBojHble YIIEeBOJOPOIOB, CTPOCHHE, HOMEHKJIATypa W H30Mepus,

MOJIy4eHUE XUMHUYECKUE U (PU3NYECKIEe CBONCTBRA.

[ToHsATHE O METAJUTOPTaHUIECKUX COCTMHEHUSX.

[IpenenpHble OJHOATOMHBIE CIUPTHI, CTPOCHHE, HOMEHKJIATypa U H30MepHs,

MOJIy4eHUEe, XUMUYECKUE U (PU3NICCKIE CBONCTBRA.

6. HenachllieHHble OJHOATOMHBIE CIHUPTHI, CTPOCHHE, HOMEHKJIATypa M H30Mepus,
MOJTy9eHUE, XUMUYECKUE U (PU3NICCKIE CBOMCTRA.

7. JlByxaromHble CHHUPTHI, Ki1accuuKaius, CTpOCHHE, HOMEHKIaTypa W H30Mepus,
MOJIy9eHUEe, XUMUYECKUE U (PU3NICCKIE CBOMCTBRA.

8. A3socoeaMHEHHs, CTpPOEHUE, HOMEHKIATypa, METOJAbl CHHTE3a, XHMHUYECKHUE U
(du3nUecKre CBOMCTBA, TPUMCHCHHUE.

9. JlmazocoemuHeHUs, CTPOCHUE, HOMEHKIIATypa, METO/Ibl CHHTE3a, XUMHUYECKHUE U
(u3HUecKre CBOMCTBA, TPUMCHEHHE.

10. IIpocteie 2upskl, CTpOSHHE, HOMEHKIATYpa U U30MEpUs, MONTyIeHUEe, XUMUIECKIE U
¢u3nueckue cBOMCTBa.

11. ®enonbl, cTpoeHHE, KiIaccUPHUKAIUSA, HOMEHKJIATypa, H30MEpHUs, CIOCOOBI
MOJTYYCHUSI, 1 XUMUIESCKUE CBOHCTBA.

12. ®enoun, peakuy GpeHOTBHOTO THAPOKCHIIA.

13. ®enou, peakuu OSH30JILHOTO SIpa.

14. Anpaerupl, CTpOCHHE, HOMEHKIIATypa U H30MepHs, OTyYeHHe

15. Anpaeruapl, XuMUYeckue U (pu3nyecKue CBONCTBA.

16. KeToHBI cTpoeHHE, HOMEHKIJIATYpa U H30MEPHsI, IOJTyICHHUE.

o~

17. Anpneruasl, XuMuyeckue U (pu3nyecKue CBONCTBA.

18. [IpenensHbIe MOHOKAPOOHOBBIE KHCJIOTHI, CTPOSHHE, HOMEHKJIATypa W H30Mepus,
MOJTy4YeHHe, XUMHUECKUE U (PU3NUYECKHEe CBONCTBA.

19. HenpeenpbHBIE MOHOKapOOHOBBIE KHCIIOTBI, CTPOCHUE, HOMEHKIIATYpa U M30MEpPHS,
MoJTyYeHHe

20. HenpenenbHble MOHOKapOOHOBBIE KHCIOTHI ,XUMUYECKHE U (PU3MUYECKHIE CBOMCTBA

21. luxapOOHOBBIE KUCIOTHI, CTPOCHUE, MTOTyYSHHE

22. lnkapOOHOBBIE KUCIOTHI, XHMUYECKHE U (PH3HUECKUE CBOICTRA.

23. ApomaTtHueckre KapOOHOBBIE KHCIOTHI, CTPOSHHE, HOMEHKJIATypa M U30Mepus,

MIOJIy4YEHHUE
24. ApomaTHyecKie KHCIOThI, XUMUYECKHE 1 (PU3MYeCcKre CBOWCTBA

25. CnoxxHble 3(upbl KapOOHOBBIX KHCJIOT, CTPOEHHE, HOMEHKJIAaTypa U H30MEepHs,
MOJIy4eHUe, XUMUYECKHE U (PU3NUYEeCcKre CBONCTBRA.
26. Knaccudukanus 6uyHKIIMOHATBHBIX OPraHUYECKUX COEINHEHHH



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

18.
19.
20.
21.
22.

27. YrneBosl, KINacCU(pHUKAIH, CTPOCHUE, N30MEPHS

28. Monocaxapunsl. Kiaccuukanus, crpoeHne, n30Mepusi, CIOCOOBI MOTyYeHUS
29. MoHocaxapubl, XUMHYECKHE U (PU3NUECKHE CBONCTBA, IPUMEHEHHUE.

30. ducaxapunasl. Knaccudukamnus, crpoenne, m30Mepusi, CriocoO0bI MOTYICHUS

31. lucaxapuapl. Xumuueckue U Gu3NYeCKue CBOMCTBA, IPUMEHEHUE.

32. Tlonucaxapunbl. Kpaxman u 1eIoio3a, CTPOSHHE, CBOWCTBA, NpPHUMEHEHUE,
OHOJIOrMYECKOe 3HAUYECHHE.

OC-5 Dk3ameH B ¢popme YCTHOIO codece10BaHUS
IIpumepHbIe BONPOCHI K IK3aMeHy (/ceMecTp)

['etepouukiibl. [IgTHYIEHHBIE TETEPOLMKIBI C OAHUM T'€T€POATOMOM, CTpPOEHHUE, OOIIue
CIIOCOOBI MOJTYYEHHUS.

®ypan, cTpoeHue, GU3NYECKUE CBONCTBA, METOJIbI CHUHTE3a, MPUMEHEHHE. XUMUYECKUE
CBOMCTBA.

[Tuppon, crpoenue, ¢puznyecKue CBOWCTBA, METOAbI CHHTE3a, MPUMEHEHUE. XUMUYECKUE
CBOMCTBA.

Tuoden, crpoenue, GpuznyecKkue CBOWCTBA, METOAbl CHHTE3a, MPUMEHEHUE. XUMUYECKUE
CBOMCTBA.

Wnpon, ctpoenue, ¢u3MUECKUe CBOWCTBA, MOJY4YeHHE, XHMHYECKHE CBOMCTBA,
IIPUMEHEHUE.

®ypdypon, crpoeHue, (usnMUeckre CBOWMCTBA, MONYYEHHE, XHUMHUYECKHE CBOMCTBA,
IIPUMEHEHUE.

[TupuauH U ero mMpou3BOJHBIC (MUPUIMHKAPOOHOBBIE KHUCIOTHI, MUPUIOKCHH, HUKOTHUH,
XUHUH U XUHOJIMH), CTPOCHHE, IIOJyYEHUE U CBOMCTBA, IPUMEHEHHUE.

[TupumMuanH U ero mpous3BoJHbIE (Ypalluil, TUMHH, LIUTO3MH, IYPUH, a/JI€HUH, T'yaHUH),
CTpOEHHE, [TOJIyY€HHE U CBOWCTBA, IPUMEHEHUE.

[Tupazon ¥ MMHMIA301 U MX MPOU3BOJAHBIE (AHTUIUPHUH, aMUAONMPHUH, AaHAJIbIUH),
CTpOEHHE, [TOJIyY€HHE U CBOWCTBA, IPUMEHEHHUE.

[Topdupun u pranmounanux

AMUHOKHUCIOTHI, KJTACCU(UKALUS, CTPOCHHE U CTPYKTYpa, OMOJIOTMYECKOE 3HAUECHHUE.
OcHOBHBIE IIPEJCTABUTENIN aMUHOKHCIIOT, CTPOEHUE, 3HAUCHUE.

AMUHOKHUCIIOTHI, TOJIy4€HHUE U XUMUYECKHE CBOWCTBA

[Tentuas! u Genku, K1accupUKaIMs, CTPOCHUE U CTPYKTYpa, OMOJIOTHYecKOe 3HaUCHHE.
CTpyKTYpBbI OEJIKOBOM MOJIEKYJIbI

L{BeTHBIE peakMy Ha OeJIKH

Hyxneo3unpl, HYKJIE€OTHIbI U HYKJIEMHOBBIE KHCJIOTHI, CTPOEHME M CTPYKTYpa,
Ouosornyeckoe 3HauCHHe.

Jlununel, kiaccupukanys, CTpOeHUE U CTPYKTypa

JIunuiel, IpUMEHEHHe U OMOJIOTHYECKOe 3HaYeHHE

Tpancxxupbl

Xumuueckue U pu3ndeckre MeToAbl HICHTU()UKAIIMN OPTaHMUECKUX BEIIECTB
['eHeTnyeckas B3aMMOCBSI3b KJIACCOB OPraHUYECKUX COeIMHEHUI



B KOHIC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOT'U paGOTLI CTYACHTOB Ha JICKIIMOHHBIX U
IMPAKTUYCCKUX 3aHATUAX IIYTEM CYMMUPOBAHUA 33pa6OTaHHBIX 0aJI0B B TCUCHHE CEMCCTpaA.

Kpurepun oueHuBaHusi 3HAHUI 00y4AIOIIUXCA M0 JUCHUILIIHHE

Dopmuposanue 6aITbHO-PEUMUH2080U OYEHKU pabomvl 00YYaAOuWUXCcs

Hocewemie ITocewmenue Pabora Ha
ek 1]/111l71 71a00PaTOPHBIX | JIAOOPATOPHBIX | DK3aMeH
I 3aHATUN 3aHIATUIX
PasbammoBkano | 9 x 1=9 15x 1=15 212 6aLion 64 Garia
BUJAaM paboT 6aJuIoB 0aoB
5 cemecTp . 300
CymmapHBIit 9 6asLIon Max 24 Gamna 236 GamioB SaILI0B
Makc. oayn max max Max
Pasbannoskano | ISx1=15 | 50 s 306 6amnos | 64 Gamna
BHJIaM padoT OaJuI0B
6 cemectp CyMMapHbIit 15 6annos 25 6amioB 436 6ainoB ggngB
Makc. Oaut max max max max
PasbammoBkano | 12 x 1=12 20 x 1=20 304 GarIon 64 GasLia
7 cemectn |_EAAAM pabor OayIoB 0ayIoB
cemectp CymmapHbIit 12 Gannos 20 6aswios max | 336 4006am10B
Makc. 0ajut max max

Ouenka Bamasi (3 3E)
«OTIIUYHOY 271-300
«XOPOIIO» 211-270

«YJOBJICTBOPUTEIHLHOY 151-210

«HCYOOBJICTBOPUTCIBHO»

150 u menee

Ouenka Bamasi (5 3E)
«OTIUYHOY 451-500
«XOpOIIIOY 351-450

«YIOBJICTBOPUTEIIHHOY 251-350
«HEYAOBIETBOPUTEIBHO» 250 u meHee

Kpumepuu oyenusanus pabomor obyuarowezocs no umozam 5 cemecmpa

Kpumepuu oyenusanus pabomsi obyuarowjezocs no umozam 6 cemecmpa

Kpumepuu oyenusanusa pabomwl obyuarowezocs no umozam { cemecmpa

Ouenka Baxasi (4 3E)
«OTITUIHO 361-400
«XOpOLIO» 281-360

«YIOBJICTBOPUTEIIHHOY 201-280
«HEYJIOBJIETBOPUTEIILHO» 200 u MeHee

6. MeTOHI/I‘IECKl/Ie YKasaHuA AJI oﬁyqamumxcsl 0 OCBOCHHIO JTUCHMIIJIMHBI




YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJarommxcsi TMOCEIICHHs JEKIUH, aKTUBHOU
paboThl Ha NPAKTUYECKUX 3aHSTUAX, BBIIOJHEHHsS BCEX YUYEOHBIX 3alaHMi MpernojaBares,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JIeKMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATEJIBHOM paboThl 00ydaroluxcs,
TpeOytoliasi HaBBIKOB M YMEHMsI KpaTKO, CXEMaTH4YHO, IIOCJIEN0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, 00001IeHUs, HOpMYIHPOBKH. B KoHIE Jekuuun
IpenojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4YTOOBI OOy4aromuecss HMelu
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOIME BOMIPOCHI 110 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJINYECTBA ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IIOJHOM OOBEME,
IIO9TOMY MpENoJaBaresb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOATENILHYIO Pa0OTy CTYJEHTOB, PEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JYy4IIEro OCBOEHHUs Marepuaja M CHUCTEMaTW3allud 3HAaHUH 10 JUCHUIUIMHE, HEO0O0XOIUMO
MOCTOSIHHO pa30HpaTh MaTepuaibl JICKIMHA 1O KOHCIEKTaM M y4eOHbIM mocoOusim. B ciyuae
HEO0OXO0AMMOCTH 00palaThCsl K MPENnoiaBaTellto 3a KOHCYIbTalUeH.

IToaroroBka K 1a00pATOPHBIM 3AHATHAM

IIpu moaroToBke K J1a0OPaTOPHBIM 3aHATHSIM CTYAEHT JOJDKEH U3YYUTh TEOPETUUECKHUN
MaTepHuai 1o TeMe 3aHiTUs (MCIOJIb30BATh KOHCHEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbBCS C JOMOJHUTEILHON JIUTEPAaTypOH, IPU HEOOXOIMMOCTH JOIOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX HMCTOYHHUKOB). B ciiyuae 3arpyaHeHui,
BO3HUKAIOIIMX IPU OCBOCHUM TEOPETUUECKOro MaTepHaia, CTYAEHTY clielyeT oOpaimarbcs 3a
KOHCYyJIbTalluel K mpenojaBarento. Vs Ha KOHCyJbTalyio, HEOOXOJMMO XOpOLIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauasne npakTH4ecKkoro 3aHATHs [IPEo1aBaTeb 3HAKOMUT CTYAEHTOB C TEMOM, OIJIalllaeT
IUIaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHue OTBENEHHOIO BPEMEHU Ha BBIINOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoAaBaTelIio 3a KOHCYIbTalluel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJ0BaHHUE CO CTYICHTOM.

Pe3ynbTarhl BHIIOIHEHUS IPAKTUYECKUX 37aHUI OLIEHUBAIOTCS B Oaiiiax, B COOTBETCTBUU C
OaTbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCUTETA.

IInanb1 1a00paTOPHBIX 3AHATHH
na noozomoeku K 1a00pamopHbim 3aHAMUAM PEKOMEHOYEM CA UCHOIb306AMb |

[Tecroa H.IO. JIaGopaTopHbie paOOThl MO OPraHMYECKOM XUMHH: y4eOHO-METOIUYECKOe
nocobue. - YiubsHoBck: «YaAl'TIY um. U.H. Yinesuosay», 2017. — 35 c.

Jlabopamopuasa paboma 1.

OmnsiT 1. O6Hapyx)eHue yriepoja npoboit Ha 00yTIMBaHUE.

OmnpiT 2. O6HapyskeHue yriepojaa npodoii Ha 00yriaMBaHHE KOHIEHTPUPOBAHHOM CepHOIt
KHUCJIOTOM.

Omeir 3. OOHapykeHue yriepoaa TpoOoil Ha oOyrimBaHuE pa30aBIEHHON CEpPHOU
KHUCJIOTOM.

OmpiT 4. OOHapyXeHHE yriiepoja W BOJOPOJa OKHUCICHHEM BEIIECTBA OKCHIAOM MEIH
(1.

OmpiT 5. OOHApY)eHUE a30Ta CIUIABICHUEM C METANTHYECKUM HATPHUEM.

OmnpIT 6. OGHapyXeHHe a30Ta CIUIABIEHUEM C HATPOHHOM M3BECTHIO.

OnbiT 7. OnpeneneHue cepol CIUIABIEHUEM OPraHUYECKOrO BEIIECTBA C METAINIMYECKUM
HaTpHUEM.

OmrwiT 8. Peaknug belnpmireiiHa Ha rajIoreHEl.

Jlabopamopnasn paboma 2.

Omnpit 9. [Tonydenue 3TueHa U3 3TUIIOBOTO CIIUPTA.

Omnpit 10. OTHOIIEHHE THIIEHA K OPOMHOM BOJE.



Omnpit 11. Peakuus E.E. Barnepa. Oxucienne BOAHBIM pacTBOPOM II€pMaHraHaTa Kajlus
B CJIa0OIEI0YHOMN Cpee.

Omnpit 12. Peaknus E.E. Baruepa. Oxucienne BOJHBIM paCTBOPOM NIEPMAHTaHAT a Kajus
B KHCJIOH cpeje.

Omnpit 13. 'openue 3TuneHa.

Jlabopamopuasa paboma 3.

Omnpit 14. ITony4yeHue aneTuieHa u3 Kapouaa KaubIusl U €ro TOPEHHE.

OmpiT 15. OTHOWIGHUE anleTUIeHa K OPOMHOM BOJIE.

Oneir 16. OkxwucieHue aneTuieHa BOJHBIM pPAcTBOPOM II€pMaHraHaTa Kailus B
C1a0o1IeI0YHOMN Cpefe.

OmnpitT 17. OkucieHue aneTusieHa BOAHBIM PACTBOPOM II€pMaHraHaTa Kajlusl B KUCIION
cpene.

Omnprt 18. [Tonyyenue aneruieHn1a cepeopa.

Jlabopamopnas paboma 4

OmpiT 19. Ionydenue 6eH3ona u3 OeH30aTa HATPHUSL. .

Omnpit 20 PacTBOpUMOCTh O€H30J1a B PA3IUYHBIX PACTBOPUTEIISX.

OmpiT 21. JlefictBre OpOMHO# BO/IBI Ha OEH3OJI.

Omnpit 22 Oxkucnenure OeH301a IEPMAHTaHATOM Kajusl.

OmnpiT 23. OKUCIIEHNE TOTYO0JIa IIEPMAHTAaHATOM KaJIHsl.

OmeiT 24. 'openne OeH3oIa.

Omnpit 25. Bo3ronka HadTanuHa.

Jlabopamopuasa paboma 5.

OmnbIT 26 OnpezeneHre CTPOSHUs CIIUPTOB.

OmnpiT 27. OOHapyXeHUE MPUCYTCTBUS BOJIBI B CIIUPTE.

OmbIT 28. PacTBOPUMOCTD CITUPTOB.

OmpiT 29. CBOIiCTBa N30aMUIIOBOTO CIIHPTA.

OmnsiT 30. 'opeHue cnupToB.

OmpiT 31. Ionydenue sTHIaTa HATPHUSL.

Ompit 32. OKUCICHHE STHIOBOTO criupTa okcuaom meau (11).
OmnpiT 33. OKUCIIEHNE STHIIOBOTO CIIUPTA IEPMaHTaHATOM KaJTusl.
Ombit 34. [Tonyuenue raunepara meau (11).

Jlabopamopnasn paboma 6.

Omnpit 35. PactBopuMocTh (heHoIIa.

OmnpiT 36. [lonydenue peHonsTa HaTPUS.

Omnpit 37. JleticTBue OpOMHOM BOJIBI HAa (DEHOJT.

Omsit 38. B3aumoneiicteue dheronos ¢ xmopugom xenesa (111).

Jlabopamopnasn paboma 7.

OmprT 39. Peakuust anbaeruioB ¢ PyKCHHCEPHUCTONW KUCIOTOM.

Omnpit 40. Peakius anpIeruioB 1 KETOHOB C HUTPOIIPYCCUIOM HATPHSL.
OmpiT 41. Peakumst «cepeOpsTHOTO 3epKaiay.

Jlabopamopnas paboma 8.

OmnbIT 42. PacTBOPUMOCTB NPEAETbHBIX KAPOOHOBBIX KUCIIOT B PA3IUYHBIX
PacTBOPUTEISX.

OmnpiT 43. KucnotHsle cBoiicTBa KapOOHOBBIX KHCIIOT.

OmnpiT 44. CpaBHEeHHE CHJIbI KAPOOHOBBIX M MUHEPAJIbHBIX KUCIIOT.

OmnbIT 45. I'naponu3 MbuIa (HATPUEBBIX COJIEH BBICIIMX SKUPHBIX KUCIIOT).
OmbIT 46. B3anmoielicTBHE 0JICMHOBOM KUCIOTHI C OPOMHOM BOJIOM.
Omnpit 47. OKUCIEHUE OJIEMHOBOW KUCIIOTHI IEPMaHTaHATOM KaJlus.



OmnpiT 48. OnpesneneHne HEMPeeIbHOCTH PACTUTEIBHOTO Macya

Jlabopamopnaa paooma 9. UVToroBbie InabopaTopHble pPAOOTHI IO PEIICHUIO
HKCIEPUMEHTAIBHBIX 3a[a4 M0 UACHTHU(PUKAIMA OPTaHMYECKHX COCIMHEHHN, MPUHAIIEKAIINX
pa3HbIM KJIaccax COeIMHEHUH.

7. IlepeyeHb OCHOBHOW M [ONOJHUTEJbHOW yueOHOUH JuTepaTypsbl, UHTepHET-pecypcos,
HEO0XO0AUMBIX IJIf OCBOCHHSI AUCIHUIIMHBI

OcHoBHas1 JiuTEpaTypa

1. Teepnoxnebo, B.II. Oprannueckas xumus : ydeObnuk / B.II. Teepmoxme6oB. -
Kpacnosipck : Cu6. denep. yu-t, 2018. - 492 c. - ISBN 978-5-7638-3726-1. - Tekcr :
snekrponnsiid. - URL: https://znanium.com/catalog/product/1032163

2. bokosa, T. W. Opranuueckass xumus : npaktukym / coct. T. W. Bokosa, H. A.
Kycakuna, U. B. Bacunbiona. - HoBocubupck : 3onotoir xomoc, 2014. - 140 c. - Tekcr :
anekTpouHbIi. - URL: https://znanium.com/catalog/product/515902

3. l'opnenko B. A. Oprannueckas xumus : yue6Hoe mocodue. V, VI / B.A. I'opnenko;
JL.B. Ky3nenona; E.A. flasikuna. - Mocksa : [Ipomereii, 2012. - 398 c. - ISBN 978-5-7042-
2377-1. URL.: http://biblioclub.ru/index.php?page=book&id=363826

JonosHUTeILHAS JUTEPaTypa

1. I'pumenkoBa, T. H. Oprannyeckas xumus : yuebHoe nocodue / T. H. 'pumienkosa, I'.
E. CokomnoBa. — Kemeposo : KemI['V, 2020. — 149 c. — ISBN 978-5-8353-2628-0. — Tekcr :

3JICKTPOHHBIN // JlaHb : AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/156134
2. Munuenko, JI. A. Opranuueckas Xumus : Ja0OpPaTOPHBIA NPAKTUKYM IS

00ydJaronuxcsi OYHOW M 3a04HOM (hopM 00ydeHUs HampaBlIeHUs] TMOATOTOBKU : «TexHomorus
IPOM3BOJICTBA U NEPEPadOTKU CeNbCKOXO03IUCTBEHHOM mpoaykuumny». [Ipodumn : «Texnomorus
MIPOM3BOJICTBA U MEPEpadOTKU MPOAYKLIUHU XKUBOTHOBOJACTBa», «T€XHOJOrHs MPOU3BOJACTBA U
nepepadoTKH MPOAYKIMHM pacTeHueBoacTBa» / JI. A. Munuenko. - Boarorpan : ®I'bOY BO
Boarorpaackuit  T'AY, 2020. - 120 c¢. - Teker : osaexkrponHsid. - URL:
https://znanium.com/catalog/product/1289010

Hnmepnem-pecypcol

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

2. Tlopran pyHIaMEHTaIBLHOTO XMMUYECKOTO 00pa3oBaHus - hitp://www.chemnet.ru/

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

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

5. DneKTpoHHas o6ubnnoreka y4eOHBIX MaTepuasoB o XUMHH -
http://www.chem.msu.su/rus/elibrary/

6. IlectoBa H.1O. [IpakTudeckue pabOTHI 10 opraHudeckoi xumun. U.1. AnUKINYecKue
VIJIEBOJOPOABl W UX  MPOU3BOJHBIE.  [DNEKTpoHHBIM  pecypc] Pexum  gocryna:
http://www.superhimik.com/t9930-topic

7. IlecroBa H.1O. IlpakTiueckue paboThl MO opraHuyeckoi XuMuu. Y.2. AUUKIMYECKUe
VIJIEBOJOPOABl W WX  MPOU3BOJHBIE.  [DneKTpoHHBIM  pecypc] Pexum  gocryma:
http://www.superhimik.com/t9931-topic

8. INlectoBa H.1O. [IpakTudeckue pabOTHI MO OpraHHYecKod Xumun. U.3. AIUKINYeCKUue
YVIJIEBOJOPOAbl W UX  MPOU3BOJHBIE. [DNEKTpoHHBIM  pecypc] Pexum  gocryna:
http://www.superhimik.com/t9932-topic
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