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BBOJTHASI YACTD
1.  LIEJM OCBOEHMS JUCILUTIIMHBI (MOJYJIST)

[enssmMu ocBOSHUS TUCHMUILUTMHBI (MOTYJIS)

Opraanueckas XUMHUs
SIBISIFOTCS  (DOPMHPOBAHHE HABBIKOB, CIIOCOOHOCTEN M KOMIETEHIIMHM CTYJIECHTOB B
00jsacTH 0a30BBIX TEOPESTHYECKUX 3HAHMI OpPraHMYECKOM XHWMHH, PACKPBITHE
CMBICJIa OCHOBHBIX 3aKOHOMEPHOCTEH NpEeBpalllCHUN OpraHMYEeCKHX COCAMHCHUM,
YMEHHE I10Jb30BAaThbCI OCHOBHBIMHM MEXaHHU3MaMH pEaKIMU M IPEACKa3bIBaTh
HanpaBJICHHS PEaKIIUil.

2. MECTO INCHUIUTMHBI (MOAYJIA) B CTPYKTYPE OIIOII BY3A

2.1. MucrumamHa (Moayns) OpraHudeckas XUMUs

OTHOCHUTCA K 00513aTEeILHON yactu bioxka 1.

(0oOst3aTeNbHOM YaCTH WM YacTH, (POPMHUPYEMON YIaCTHHKAMHI 00pa30BaTeIbHBIX OTHONICHHIA)

2.2. Jns w3ydeHWs JaHHOW IUCHUIUIMHBI (MOIYJsl) HEOOXOAMMBI CIEyIOIIUe
PEIIECTBYIONTUE JUCITUTUIUHBDI

Heopranuueckass XuMust

2.3. Tlepeuenb MOCIEIYIONINX MUCIUTLINH, JJII KOTOPBHIX HEOOXOIWMBI 3HAHWMSI,
YMEHHS U HaBbIKH, (POPMUPYEMbIC TAaHHOW TUCIIUTUIMHOM:
Opra"Hnyeckui CHHTES




2.4  TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS IO TUCIUILTAHE (MOJIYIIIO), COOTHECEHHBIX C INITAHUPYEMBIMU
pe3ysibTaTaMi OCBOEHHSI OCHOBHOU MPO(hecCHOHATBFHOM 00pa30BaTEIbHON TPOrpaMMBI

N3yyenne naHHOW NMUCHIUIUIMHBI HAmpaBieHO Ha (opmupoBanue y oOyuaromux oOmenpodeccuonanbubix (OIIK) u

npodeccuonanpubix (I1K) kommerenuii:

Ko 11 cofepanme Kox n nanmeHoBanue ITepedeHb IUIAHUPYEMBIX PE3YJIBTATOB O0YUYEHMS [0 JUCLUILINHE
Ne i/t KOMITETEHLIHH WHAUKATOPA JOCTHKEHUS B pe3ynbprare nzydeHus: AUCHUTUTMHBI 00YYarOIIUECs TOIKHBI:
KOMIICTCHIINU 3HaTh YMeThb Bunazers (HaBbIKaMu)
1 2 3 4 5 6
1. OIIK-1 Cnocoben OIIK-1.1. OcHOBBI HNurepripeTuposars, Hagbikamu

AQHAJIM3UPOBATh U CucremaTusupyert u AKCIIEPUMEHTAIBHON CUCTEMAaTU3UPOBATH COCTaBJICHUSA

UHTEPIIPETUPOBATH AQHAIU3UPYET PE3YJILTATHI paboThl, METOABI JaHHbBIE AHAIUTUYECKUX

pe3yabpTaThl XUMHYECKUX XUMHYECKHUX CHUHTE3a OPTaHUYECKUX | JKCIEPHUMEHTOB 0030pOB 110 331aHHOI

9KCHEPUMEHTOB, HAOJIIOJCHUH | 3KCIIEPUMEHTOB, COEIMHEHUM. TEMaTHKE

Y U3MEPECHUU Ha0JII0/IeHUH, U3MEPEHUH, a
TaK)K€ pe3ybTaThbl paCYETOB
CBOWCTB BEIIECTB U
MaTEpHaJIOB
OIIK-1.2. TIpennaraer OcHoBHbIE [IpumensaTh Hassikamu npoBeieHust
UHTEPIIPETALMIO TEOPETUUECKHUE TEOPETUUECKUE XUMHUYECKOTO
PE3yJIbTaTOB COOCTBEHHBIX | pa3/eiibl OpraHMYeCKOM | 3HAHUA Ha MPAKTUKE JKCIEPUMEHTA,
JKCIIEPUMEHTOB U PAaCUE€THO-| XUMHH, a TAK¥KE JUISL CAMOCTOSITENIBHO | MaTeMaTU4eCKUMU
TEOPETUYECKHUX paldoT ¢ aKTyaJbHbIE MIPOBEACHUS METO/IAMH
UCIIOJIb30BaHUEM HarpaBJIeHus B 00J1aCTH| IKCIEPUMEHTOB, MOJIEJIMPOBaHUS B
TEOPETHYECKUX OCHOB COBPEMEHHOM AQHaJIM3UPOBATH, OpraHNYECKON XUMUHU
TpPaZMLIUOHHBIX U HOBBIX OpraHUYEeCKON XUMHUHU. | IIOJyYEHHBIE
pa3zienoB XUMUHU pe3yabTaThI.
OIIK-1.3. ®opmynupyer OcCHOBHBIE 3aKOHBI U Hcnons3oBars Haspikamu
3aKJIFOYEHUS U BBIBOJBI [0 | AKTyaJIbHbBIE TEOPETUYECKUE COCTaBJICHUS
pe3yJpTaTaM aHaau3a HaIpaBJICHUS 3HaHUS Ha TNpPaKTHKE | COOCTBEHHBIX
JUTEPATYPHBIX JAaHHBIX, OpraHWYEeCKOM XUMUH. | JUI1  IUIAHUPOBAaHMS | CHHTETHYECKHUX U
COOCTBEHHBIX CoBpemeHHOe JKCIIEpUMEHTA Ha | AHAJIUTUYECKUX




AKCIIEPUMEHTAIBHBIX U COCTOSTHUE HAYKU B OCHOBE aHanu3a | METOIMK Ha OCHOBE
PacYeTHO-TEOPETUUYECKIX 00J1aCTH OpPraHUYECKON | JIUTEePaTyPHBIX paHee oImyOJIMKOBaHHBIX|
paboT XUMUYECKOM XUMHAH JAHHBIX; JUTEPATYPHBIX TAHHBIX
HaIpPaBICHHOCTH aAHATM3HPOBATH U
00001maTh
pe3yabTaThI
IKCIEPUMEHTA,
(bopmynHupoBaTh
BBIBOJIBI
OIIK-2 Cnocob6en mpoBoantsh| OIIK-2.1. PaGotaer ¢ Texnuky 6e3omacHoctr | [IpuMeHSITH Cnocobamu
C COOJIIOICHUEM HOPM XMMHUYECKHMU BEIECTBAMH | IIpH paboTe B Oe30macHbIe MPUEMbl | 0€30MacHOro
TEXHHUKHU 0€3011acCHOCTH ¢ coOI0/IeHHEeM HOPM XUMUYECKON pu padoTe ¢ oOparieHus ¢
XUMHYECKHH SKCIICPUMEHT, TEXHUKU 0€30MaCHOCTH nabopaTopuu, MpaBuWiia | OPraHUYCCKHUMHU XUMHAYECKHUMHU
BKJTIOYasi CHHTE3, aHAIU3, XPaHCHUS U peaKkTUBaMu U peareHTaMu ¢ y4eTOM
U3yUYEHHUE CTPYKTYPHI U YTUJIM3AIMNA PEaKTUBOB,| XUMHUYCCKHMU uX (PUBNYCCKHUX U
CBOWCTB BEIIIECTB U MIEPBYIO ITOMOIIb TTPH npudopamMu. XUMHUYECKHX CBOMCTB.

MaTCepHuaJioB, HCCICIOBAaHUC
MMpoNHeECCOB C UX YIaCTUCM

OTpPAaBJICHUAX, OKOT'aX.

OIIK-2.2. TIpoBOANUT CHHTE3
BEIIECTB M MaTEPUAIIOB
pa3HOM NMPUPOJIBI C
UCTIOJIb30BaHUEM
UMEIOIIUXCS METOANK

OCHOBHBIE METOJIbI U
MIPUEMBI
AKCIEPUMEHTAIBHON
paboThI; HA3BaHUS U
Ha3Ha4YCHHE
XAMHUYECKOW MOCYAbI
o0opymoBaHus AJs
MIPOBEICHUS
CHHTETHYECKUX padoT.

[IpuMeHsTh HaBBIKH
COOpPKHM XUMHYECKUX
YCTaHOBOK, CTIOCOOBI
BBIICTICHUS M OYHCTKH
BeIeCcTBa

HaBBIKAMH
IJIAaHUPOBAHUA U
OCYIIIECTBICHUS
CUHTE3a OPTaHUYECKUX
COE€IUHEHMI;
croco0aMu BEIJCICHMS,
OYMCTKH M aHaJIN3a
LIEJIEBOI'O COCAMHCHUS.

OIIK-2.3. [IpoBoauT
CTaHJAPTHBIC OMICPAITUH IS
OTIPEJICTICHUST XUMUYIECKOTO
1 $a30BOro cocTaBa
BEIIIECTB U MaTepPHAJIOB Ha
UX OCHOBE

CpolicTBa
OpraHUYECKUX
COEIMHEHNH, METOIBI
MOJIYYEeHHUS,
UIeHTU(DUKAITIN U
HCCJICIOBaHNS CBOWMCTB

HpI/IMeHHTL
TEOPETUYCCKHE
3HAHUA
0COOEHHOCTAM
CTPOEHUS
OpPraHUuYeCKuX

1o

Pazmmuabivu
METOIMKaMH
TJTAHUPOBAHUS 51
MIPOBEICHUS
aHAJIUTUYECKOTO
SKCIEPUMEHTA 51




BEILECTB (MaTepHasoB)

COCIMHEHHUH
pa3IMYHBIX KJIACCOB
IIpU OINPEACICHUN UX
KauyeTCBEHHOTO,
KOJIMYCCTBCHHOI'O nu
(ha3oBoro cocraBa

MeTogaMu  00paboTKH
€ro pe3yJbTaToB

OIIK-2.4. TIpoBoauT
UCCJIEJOBAaHHS CBOMCTB
BEILIECTB U MAaTEPHAJIOB C
UCIIOJIb30BAaHUEM CEPHITHOTO
HAYYHOTO 000PYIOBAHHUS

TeopeTnyeckrue OCHOBBI

TPaJULUOHHBIX U
HOBBIX Pa3/IeJIoB
OpraHUYECKON XUMUH,
nepe1oBbIe
HaIpaBIICHUS U

CaMOCTOSTEIIEHO
paboTaTh ¢ HAyYHBIM
o0opyI0oBaHUEM,
pelaTh BO3HUKAOIINE
BOHpOCI)I, CBA3aHHBIC C
TEOPETUUCCKUMH U

HaBpikamu paboTsI Ha
COBPEMEHHOM
anmnaparype,
MIPUMEHSIEMON B
CUHTE3€ U
UICHTU(DUKAITIN

COBPEMEHHBIE TEOPUU B | SMIUPUUYECKUMU BELIECTB (MaTEPUAJIOB)
00J1aCTH UCCIEIOBAaHUS | aCIEKTaMu
KJIACCOB OPTraHUYECKHUX | HCCIEIOBaHUS
COEeIMHEHUN
OIIK-3 Cniocoben npumensats| OIIK-3.1. [Ipumensier MucTpymeHTBI 1 MeTOABl | [IpuMeHATH MeTObI OCHOBHBIMHU METOZAMHU
pacueTHO-TEOPETUYECKHE TEOPETUYECKHE U MaTeMaTU4YECKOr0 MaTEMAaTHYECKOTO HOJIyDMITUPUYECKHUX
METOJIbI JUISl U3yUYEHUS MOJTySMITUPUYECKHE MOJEITU MOJIETUPOBAHUS IS MOJIETTUPOBAHUSA A1l | PacyeToB JJIs pelIeHus
CBOICTB BEILIECTB U IIPY PELICHUN 3a]a4 pa3pelIeHns: CTPYKTYphl H| OMHUCAHUS CTPOEHHs U| MPOoEeCCHOHATBHBIX
IIPOLECCOB C UX YYaCTUEM C XUMHYECKON CBOMCTB OpraHUYeCKHUX PEaKIIMOHHON 3a71a4
MCII0JIb30BaHNEM HaIpPaBJIEHHOCTH COCIUHEHUI. CIIOCOOHOCTH
COBPEMEHHOM OpPraHUYECKHUX
BBIUNCIIUTEIbHON TEXHUKU BEIIECTB.
OIIK-3.2. Ucnomssyer CtpoeHue u PaGorars co | Hamwikamu paboThI ¢
CTaHIapTHOE  NPOTPaAaMMHOE CTPYKTypHBIE CTaHIapTHBIMU U | NpOrpaMMHBIM
oOecrieyeHre MpU  PEIIeHUH, OCOOEHHOCTH npodeccrnoHaTbHBIM o0ecnieueHrueM aJist
3a1a4y XUMHYECKOH OpPraHUYECKUX U IporpaMMamMu ISl | pelIeHHus
HAIPAaBICHHOCTH coennHeHU. OCHOBBI | peleHus npodeccnoHanIbHbIX
(U3UKO-XMUMHUYECKUX XUMHMYECKMX  3a7ad | 3a7ay, CBI3aHHBIX C
METOJIOB U THIIbI pa3nu4HoOI MOJIETUPOBAaHUEM
npodeCcCHOHATIBHBIX HaIlpaBJIEHHOCTH CTPYKTYpBI MOJIEKYT U
mporpamm, 00paboTKOi

HEOOXOIUMBIX JUISI

pe3yabTaToOB




UHTEpIpeTalU MHCTPYMEHTAJIBHBIX
MOJIYYEHHBIX METOJI0B UCCIIEA0OBaHUsA
pe3ynbTaToOB

OIIK-6 Cnocoben
MPEACTABIISITH PE3YIbTAThI
cBOEH pabOThI B YCTHOM U

OIIK-6.1. IIpencraBnser
[pe3yabTaThl pabOTHI B BUJIE
OTYeTa M0 CTAaHAPTHOMN

[TpaBuna odpopmiieHus
CTaHIAPTHOW OTYETHOMU

dhopmbl

WuTepnperupoBaTh
pe3yabTaThl METOANKU
CUHTE3a

Hasrikamu
CHUCTEMAaTU3UPOBAHMUS,
aKTyaJIu3aluu

NUCbMEHHOM (hopMme B (hopme Ha pyCCKOM SI3bIKE OpPraHUYECKUX UHpOpPMALIUK TS
COOTBETCTBUM C HOPMAMHU U BEILECTB U X COCTaBJICHUS OTYETOB
[IpaBWJIaMU, IPUHSATHIMU B aHaJu3a, ¢ 0 3a/1aHHOM TeMaTHKe
npogeccuoHaIbHOM IpUBJICYCHUEM
coo01ecTBe UHCTPYMEHTAJIBHBIX
METO/10B
MICCJICJIOBAHUSI
OIIK-6-2. [Ipeacrapnsier OCHOBHBIE HOPMBI U Cobupars, Haspikamu
WHGOPMAIIMIO XUMUYECKOTO | TpeOOoBaHMS IS CUCTEMATU3UPOBATh LIeJICHaIIPaBICHHOT O
COJIepKAHUs C YUETOM opopmienus U aHau3upoBaTh | cOopa JHUTEpaTypel U
TpeOOoBaHUI nyonukanui B HAay4YHYIO JUTEparTypy | aHainusa Hay4HOH
oubnuorpaduueckon OTEUYECTBEHHBIX U 0 33JaHHOM TeMe; | JUTeparypbl, B  TOM
KYJIbTYpPbI 3apyOeKHBIX )KypHalax. IO0Jb30BaThCs yuclie c
JNEKTPOHHBIMU U | HUCIIOJIBb30BaHUEM
HMHTEPHET-BEPCUSIMU COBPEMEHHBIX
0a3 TaHHBIX; UH(POPMALIMOHHBIX
MPOBOAUTH TEXHOJIOTHI1
CTaTUCTUYECKYIO METO/1aMu 00paboTKH
00pabOTKy AAaHHBIX C | pE3yJbTAaTOB
MCIIOJIb30BAaHUEM JKCIIEPUMEHTA C
JMHEHHBIX U | NpUBJIEYECHUEM
HEJIMHEHHBIX UHpOpMaLIUU U3
METOJIOB aHalHu3a U | TeMaThu4yeckux 0a3
CTaH/IapTHOIO JTAHHBIX
MIPOrpPaMMHOT0
o0ecreyeHus
OIIK-6.3. TIpexacrapnser [Tpuntumner o6padbotkn | O600MATH Hasbikamu uznoxxenus

PE3YyJIbTAaThI pa6OTBI B BUJC

IMOJIYYCHHBIX B

JUTEpATypHBIE U

UHPOpPMALIUU B BUJE




TE3UCOB JIOKJIa/1a Ha UCCIICIOBAaHUU 9KCHEPUMEHTAIbHbIE | TE3HCOB B
PYCCKOM M aHTJIHICKOM pe3yJbTaToB, JTaHHbIE COOTBETCTBUHU C
S3BIKE B COOTBETCTBHHU C Npe/CTaBICHUE UX B paBUJIaMU U HOPMaMH,
HOpMaMHu U MpaBUIaMH, MH(OPMALIMOHHOM BUJIE YCTaHOBJICHHBIMU B
MPUHSITHIMU B XUMHUYECKOM XUMHYECKOM
€c0o0011IeCTBE CO00I1IeCTBE
OIIK-6.4. T'oroBuT OcHOBBI pabOTHI B CamMocTosATENBHO HaBpikamu paGoThI
MIPE3EHTALIMIO 110 TEME npodeccuoHaNbHbIX CTPOUTH MpoIIecc XUMHYECKHX
paboTHI ¥ TIPEICTABISACT €€ | TpadUIecKuX OBJIQJICHUS rpaduuecKux
HA PYCCKOM U aHTJIMHCKOM | PEIaKTOpOB uHpopMaluei, ee penakTopax,
S3bIKAX 00paboTKu U porpaMmax
CTPYKTYpUPOBAHHUS COCTaBJICHHS
JUTSI BBITIOJTHEHUS npe3eHTaIHN
npodeccuoHaIbHON powerpoint

JACATCIIBHOCTH.
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OCHOBHASA YACTbH
1 OBBEM JJUCLUIIIMHBI (MOYJIS) Y BUJIbl YUEEHOM PABOTHI

Beero CemecTpbl
Bun yae6HO# paboThI 4ACOR Ne5 | Ne6
yacoB | Yacos
1 2 3 4
1. KonraktHas pabota o0yyaromuxcs 394 234 160
¢ mpenozaaBareneM (1o BUIaM Y4eOHbIX
3aHATUI) (BCETO)
B ToM uucne:
Jlexuuu (JI) 120 72 48
[Tpaktnueckue 3anstus (I13), Cemunapsi (C)
Jlaboparopusie paboTs (JIP) 274 162 112
ViHble BUJIbI 3aHATHI
2. CamocTosiTenbHas paboTa cTyaeHTa (Bcero) 110 54 56
3. KypcoBas pabota (pu HaIH4um) Eg
Buj npomexxyTouHoi 3auet (3), 2 36 36
arrecraluu 3K3aMeH (9) 9 9
NUTOI'O: obuiast TpyA0EMKOCTh | 4acoB 576 324 252
3ad. efl. 16 9 7

[Ipy peamu3anuy JUCHUIUIMHBI € TNpPUMEHEHHUEM (JaCTUYHBIM TPUMEHEHHUECM)
JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTUH UCTIOIB3YOTCS:
e BeOuHapHas matdopma Zoom (gorosop 6/H ot 10.10.2020r.);
e HabOop BeO-cepucoB MS office365  (OecrutatHoe I1O  mis yueOHBIX
3aBeqenuit https://www.microsoft.com/ru-ru/education/products/office);
e curcrema 3eKTpoHHoro ooyuenust Moodle (cBoboano pacmpoctpansemoe I10).

2. COHEPXAHUE JUCHUITJIMHBI (MO Y JIA)

2.1. Conepxanue pas3iesioB JTUCHUILUIUHBI (MOTYJIS)

Ne Ne HaumenoBanue Coneprxanue paszzena
ceMecTpa | pazziena pasjerna JUCUUTUTHHBL (MOJTYIs) B IUIaKTUYECKUX €IMHUIAX
1 2 3 4
5 1 Brenenne Crioco0mI M300paKEeHUS MOJIEKYJI
Tumbl cBsA3ei, TPOMEXKYTOUHBIE YACTHUIIBI [OPTaHHYECKUX COCTUHCHHIA,|
B OpraHMYECKHUX PEaAKIUAX. MOJICKYJISIDHBIC,  CTPYKTYpPHBIC u
DnekTpoHHbIC ) (DHEKTHI. DIICKTPOHHEIE hopmyIBI. Turer
Kucnorer 1 ocHOBaHWSL. YTJICpOJHOTO  CKelleTa, AaI[MKINYecKue,
Crepeoxumusi OPTaHMYECKUX [[UKIMYECKUE H  TeTCPOIUKINYCCKUC
coequHeHnl.  dusnueckue  MeToAbl [coeauHeHus. M3omepus.  'omosorusi.
WCCIIEIOBAHMUS B OPTaHUYECKON XUMHH OcHoBHBIE (YHKIIMOHAIBHBIE TPYIIIBEI H
KJIACChl ~ OPTaHMYECKUX  COCIUHCHUA,



https://www.microsoft.com/ru-ru/education/products/office

3amectuTenbHas HomeHkiatypa HOITAK.
OCHOBHBIE  MNPUHLMIIBI  IOCTPOEHMUS
Ha3BaHWN OpPraHMYECKUX  COENUHEHUH,

[pOIOHAYANIbHAS CTPYKTYpa,
XapaKTepuUCTHYeCKue Trpymnmnsl. HasBanws
He(yHKITHOHAIBHBIX 3aMeCTHUTEIEH,

(YHKUMOHANBHBIX TPYMI, MPEaebHBIX
151

HETIpEeENbHBIX paanKanoB. CTapIIMHCTBO
¢yHkunoHaNbHBIX  rpymi.  OCHOBHBIE
MpaBUjia COCTABICHUS 3aMECTUTEIbHBIX
Ha3BaHU OPraHWYECKUX COEAUHEHHUH,
BHIOOp W HyMepauus TJaBHOH Iiemw,
MpaBUIIO HaUMEHBILNX JIOKaHTOB.
Hazpanus OCHOBHBIX KJIaCCOB
OpraHWYECKUX COCOMHEHUH, CIOXHBIX
MOJIN- U TeTepoyHKIHMOHATBHBIX
coeauHeHul. Yriepon, 3JEKTPOHHAA
KOH(UTYpanus; THOPUAN3ANUS YTIeponaa
B OPraHnu4cCKUX

COCIUHCHUAX. Tune! XUMHNUYECCKHX
CBsI3ell B OpPraHMYECKUX COCAUHEHHUAIX(O,
7-CBSI3b).

Du3nuecKue XapaKTEPUCTHKU  CBS3EH:
SHEprus, JUIMHA, MIOJIAPHOCTS,
MOJIIPU3YEMOCTb.

['oMONUTHYECKUH,  IETEPOLUKINYECKUN]
[pa3pbIB CBA3EH.

[loHsATHE O NPOMEXKYTOUHBIX YacTHLAX,

CTpoeHue POMEXYTOYHBIX
gacTUL(paguKabl,

KapOOKaTHOHBI, KapOaHWOHBI). KHCIOTHI
151 ocHoBanus(bpencren, JIprouc).
CornpsiKeHHBIE

KHCIIOTBI W OCHOBaHWA. KwucIoTHO-
OCHOBHBIE  paBHOBeCHsi(HA  TpUMepe
CIIUPTOB, aLICTHUIOB,

KETOHOB, KHUCJIOT u aMUHOB).
Koncranra xucnotHoctu(pKa). Briusane
3aMECTUTENICH Ha

KHCIIOTHOCTh u OCHOBHOCTH
OpTraHUYECKUX COCTUHEHUMH.

[Ipupona WHAYKTUBHOTO addexra.,
Kaccudukaius 0OCHOBHBIX 3aMECTHTEIICH

M0 3HAKY
W OTHOCUTENBbHOH BeTUYMHE(CHUIIbHBIN,
c1a0BIit) WHAYKTUBHOTO apdexTa.
[Tpupona

[pe30HAaHCHOro(Me30MepHOro)  3ddexTa.
Crioco0pl 0003Hau€HUs! WHAYKTUBHOTO U
[PE30HAHCHOTO a¢dexra(pe3oHaHCHbIC
CTPYKTYpBI, KpHUBBIE CTpenkH). [IpaBuia
HaIUCAHUS

[PE30HAHCHBIX CTPYKTYP [Mpumepsr
rpynn  ctM, —-M  addexramu.  Ananms
BITASTHHS

3aMecTHTeNeH(CoueTanne HMHIYKTHBHOTO)




W pe3oHaHCHOrOo 3(¢dekToB, TOIBKO
MHYKTHBHBIC

3aMECTUTENM, TPUMEPBl 3aMECTHUTENEH C
MPOTHUBOMOJIOKHBIMU 3 dekTamu) Ha
TUITYHBIC

CcBOHCTBA(CTAOMIBHOCTD KaTHOHOB,
aHUOHOB, KHUCJIOTHOCTH KM OCHOBHOCTD)
OpTaHMYECKUX
COCIMHEHUI.

I/I3o6pa>1<eHHe TETPA3APUICCKOr0 aToMal
yriepoaa B IMPOCKOHWU Ha IIJIOCKOCTH.
KanHoBugHEBIS IIPOCKIUH, <«JICCOITUIIBHBIC

KO3JIbI», MPOCKINU Heromena.
Kondopmaruu,
KOH(OPMEPEHI. 3acnoHeHHas,
3aTOpPMOXKEHHa, CKOIICHHas]
KOH(OpPMAaIHH.

MoneKkynbl, HE UWMEIOIIAe JIIEMEHTOB
cummeTpun. CBs3p ¢ TUOpUAM3aIei
yraepoaa.

|ACUMMETpPUYECKUE LIEHTPBI.
DHAHTHOMEPBHL. Pauemarsl.
Panemusanua. XupaabHOCTb.
[Tonspuzanus CBETa. Paznuuus B
CBOMCTBax  SHaHTUOMEpPOB. M3MmepeHue
yTJIa ONTHYECKOTO BpamieHus. DopMyIisl
®dumiepa.  [IpaBuma  oOpamieHus ¢
(dopmynamu duniepa. AGCoOTHAS

KOH(UTYpAIISL. R,S-HOMeHKTaTYypA
Kana-Unronena-Ilpenora. Omnpenenexue
nopsiika

CTapIIMHCTBA 3aMeCTHTeINeH V|

ACMMETPUYECKOr0  aToMa  Yriiepoja.
Ciryqaifi HeCKOJBKHX

ACHMMETPUYECKUX aTOMOB.
JTnacTepeOMepHbIE ¥ SHAHTHOMEPHbIC
mapbl Ha MPUMEPE BUHHBIX

KHCIIO0T. Me30-(popMBL.

WudpakpacHas CHEKTPOCKOTHS.
[Mpupona MK cnexTpoB, cmnocoObl ux
M300pakeHus,
XapaKTepUCTUYECKHE 4acTOTH]
MOTJIOIIECHHUS.

DnekTpoHHast crekTpockomwms. I[Ipupona
CIIEKTPOB, TUIIBI AJIEKTPOHHBIX MEPEXOA0B,
MOHSITHE O

XpOMO(OPHBIX TPYIIUPOBKAX, CIHOCO0
n300paxeHnss Y@ CIEeKTpOB.

COexTpsl  MPOTOHHOTO MarHUTHOTO
[pe30HaHca. IIpupona, OCHOBHBIE
XapaKTEePUCTUKH:

XUMHUYECKUH  CIIBUT, WHTCHCHUBHOCTb,
MYJIBTUILUIETHOCTh CHUTHAJIOB IPOTOHOB;
CITUH-CITHHOBOE

B3aUMOJICHCTBHE.

Macc-CrieKTpOMETpHS. OCHOBHBIE]
MPUHLINTIBL, MOJIEKYJISPHBIN WOH,




M30TOIHBIA COCTaB HOHOB,

OCHOBHEIC IyTH (hparmeHTaIINH
BaXHEHMIIMX  KJACCOB  OPraHUYECKHUX
COCTMHCHUH.

AJKaHBI

AJKEHBI

AJTIKVHBI.

AJIKaJTUEHBL.

HyxmeodunpHoe 3amenieHne B
anupaTHICCKOM PSIITy.

Peakiuu 3MIMMUHUPOBAHMUS.
MertamioopraHuuecKue COeIUHEHHUS.
CHupThI ¥ IPOCTHIC IPUPHIL.
JIByXaTOMHBIC CITUPTEHI.

[pocteie 3¢upsI.

AJBIIETAABI ¥ KETOHBL.

KapOoHOBBIEC KUCIIOTHI K MIX TIPOU3BOIHEIC

Crpoenue, romonorus, mpupoga C-C u
C-H cBs3eli, wu3oMepus, TEOMETPHS

MOJIEKYJIbI,
MEKaTOMHBIE — paccTOsiHUS.  Bparenue
BokpyrC—C ceseir.  llomarue o

KOH(pOpMaIHIX Ha

npuMepe  KoHpopMmanuid  dTaHa |
Oyrtana. IloHsTHE O NPOCTPAaHCTBEHHBIX
MPENATCTBUSX.

Kondopmaruu rou-, aHTHU-,
3aCIIOHCHHBIE. OHepreTuuecKue
ImuarpaMmal.

XMMHYECKHE CBOMCTBA AJIKAHOB. ['OMO-
M TETEPOJUTUYECKUN DPa3pbiB CBA3M.
XiopupoBaHUE  METaHa. Mexanuzm
LIEITHOM paguKaIbHOU pEaKuuu. .
OTHOCUTENIbHBIE CKOPOCTH

xaopupoBanust C-H cBsizell pazinyHOro
Tuna(lepBUYHBIX, BTOPHYHBIX,
TpeTnyHbIX). CTpoeHue

QIKWIBHBIX PaJuKaNoB, UX CTaOUIBHOCTE.

['MnepKoHbIOraLys. CeneKTUBHOCTD
XJIOPUPOBAHUS

158 OpoMupOBaHHs AJIKaHOB.
N30upareabHOCTD peakuuu u

remriepatypa. Jpyrue paaukaibHbIe
[peaKIuy aTkaHoB. KpeKuHT TepMHUIECKHA.
Oxwuciienue, TOpPEHHE. Hab6nronenue

0Opa3oBaHuA
AJIKAJIBHBIX pauKaoB. Kpexumr]
KaTaTUTUYECKUH. Pacnpocrpanenue

AITKAHOB B MIPHUPOJIE U UX
MCTOYHUKH. [IprMeHeHne anKaHoB.
MeToabl TIOJIyYEHHUS]]
aTKaHOB(MCIIOIB30BaHHE
METAIJIOPTaHUYECKUX COEIUHEHUH,
TUAPUPOBAHUE HeTIpeAeTbHBIX
COCTMHCHUH, BIEKTPOIU3 coJiel
KapOOHOBBIX KHCIIOT).

DIIEKTPOHHOE CTPOCHUE JBOWHOM CBSI3H|
C=C. DHeprusi T— U 6— CBSI3U B ITHJICHE.
['eomeTpuyeckass n3oMepus. (IIUC-TPAHC-
uZ/E-  HOMeHKIaTypa). 3aBHCHMOCTH
CTaOMIIBHOCTH

AJIKEHOB OT CTENEHU 3aMEILCHUs ABOMHOM
CBSI3U.

["eTeporennoe u TOMOTEHHOE
CUAPUPOBaHUE aJKEHOB. ['eTeporeHHble
KaTaanu3aToOphl Ha

OCHOBE COEIMHEHUI METaJUIOB
MJaTUHOBOW Tpynmbl, HUKeNb PeHes.
Kommneke YuiakuHcoHa.

CrepeoxXuMusi THAPHPOBAHHUSL.




[MTousTHe 0 HYKJICODUITBHBIX u
DIIEKTPOPHUIBHBIX M pearcHTax.
DnekTpOoUIbHOE  MPHUCOCTUHEHUE K
ankenam. OOmiee mpeACTaBICHHE O
MeXaHU3Me

peakiuii, OHHEBBIC HOHBI, CKOPOCTH,
oTIpeIeIsronIas CTausl.
CrepeoceneKTUBHOCTh Mpollecca.

AdE2 nAdE3 mMexaHU3MBEL.
[Mpucoenuuenue xjopa u Opoma K
ankeHaM.  MeXaHu3M,  CTePEOXHMHUS,
BIIHSIHUC

3aMeCcTUTeNeH Ha CTEPEOXUMHUIO
npucoeauHeHwsI( 1 -penunnpornen). Cs3b
CTEepCOXUMUHU

MPHUCOCIMHEHUS c BO3MOXHOCTBIO

CYLICCTBOBAHUA MOCTHUKOBBIX HOHOB.
[Tpucoennaenne Opoma

K [IMC- U TpaHC-OyTeHam-2.
['unporanoreHupoBaHue.
PernoceneKTuBHOCTb  AIIEKTPOPHIBLHOTO
MPUCOCOUHEHUS K

ankeHaM.  IIpaBmiio  MapkOBHUKOBA.
CtabuinbpHOCTH
nHTepMeanara(kapOokaTioHa). BrusHue
samectutened npu C=C cBsi3u HA
ckopocTh  mpucoeauHeHusa. [loctynat
X3MMOH[a.

BaxHelmue npuMepsl: NPHCOECIUHEHUE

raJoreHOBOIOPOIOB K CTHpPOIY,
BUHUJIOBBIM (hUpam u
BUHWIXJIOPHITY. UckiroueHust u3

(dopManpHOTO TpaBWia MapKOBHHUKOBA!
(1) mpucoeaunenue K
AIIEKTPOHOAE(PUIINTHBIM ankeHaMm, (2)

MPUCOETUHEHUE 0opaHoB, 3)
paguKanbHOE

MPUCOCTMHEHHE. PacmupurensHoe
TOJIKOBaHME MpaBuiia MapKOBHHKOBA.
[MoGounbIe peaknuu npy

QIEKTPOPHILHOM  NPHUCOCIAMHEHHUH K
AJKeHaM: CONPsKEHHOE

MPUCOETUHEHUE HyKJIeopua,
MeperpynnupoOBKU KapOEeHHEBBIX
MOHOB(THIPUAHBIE U ANKHIIbHBIE CABHUTH).
KucnotHo-katanusupyemasl TuApaTarys
AJIKEHOB. YCJIOBUSI UM OIPaHUYEHUS.
AJBTEpHATHBHBI  HENPSAMOM  METOJ
rupaTalii— THJIPOKCUMEPKYPUPOBaHHUE.
AJKOKCUMEPKYpPHPOBaHHE.

Peruo- 5 CTEPEOCETEKTUBHOE
MPUCOETUHEHUE THIIPUJIOB
O0opa(bopaHOB).

Peruocneruduueckue

THAPOOOPHUPYIOIITHE

AreHTHI(IMCHaMUIIOOpaH,  TEeKCHJIOOpaH,
9-BbH).




[IpeBparmienue 0OpOpraHNvecKuX

COCMHEHWII B aJIKaHbI, CITHPTEHL,|
AJIKWJITaJI0T CHUIEL.

O30HO0IM3 alnkeHOB. OKHCIMTEIBHOE U
BOCCTAaHOBUTEILHOE pacIIeTUIeHHe
030HH]IOB.

OKuclieHHe alKeHOB JO [JIMOJIOB U
ATIOKCHTOB(THAPOKCIIINPOBAHHIE
MepMaHTaHATOM

Kanus 1o Baruepy, TeTpaoKCHUIOM OCMHS,
TUAPOKCUIUPOBAHUE  Yepe3  TUIPOIU3
ATIOKCHIOB 110

[punexaceBy). Crepeoxumus]
THIPOKCUITUPOBAHHS QJIKCHOB.
Jloka3aTenbCTBa OTIEIBHBIX

cTanuit CHUH- u aHTU-
CUIPOKCUTIUPOBAHUS IIPOMEKYTOUHBIE
MPOTYKTHI npu CHH- U aHTH-
THIPOKCHIIMPOBAHHU.
CBoOoHOpaTUKAIEHBIE peaxiuu:

MprCOeIMHEHHEe OPOMHUCTOrO BOIOPOIA
mo Xapanry, WHHIAATOPbl  PEaKIlvy,
MEXaHHU3M.. AnnmnnbpHOE
rajJoreHMpOBaHHE: TOTyUYCHHE
XJIODUCTOTO aJUTWa W3 MPOMNHJICHA B
Ta30BOU tbaze, AJITUITBHOE]
OpomupoBanue 10 Bomo-Lluriepy.
KapbOenbl.  MeTozpl  TE€HEpUPOBAHUS.
[ToHATHE O CHUHIJICTHBIX W TPUIUICTHBIX
KapOeHax,

WX CTPOEHUE, THOPUAN3ALIUS, YTIIBI MEXKITY
cBsa3aMu, CTepeOXUMHUS TIPUCOSTUHEHUS K
ANIKCHAM.

KapOeHoupl.

[TomumMepu3arus AITKeHOB(KaTHOHHASI,
QHUOHHAS, paauKaibHas). Cunre3|
QIIKCHOB

(peakiu 3JIMMUHHAPOBAHUS,
CTEPEOCEIEKTUBHOE TUAPUPOBAHHE]

AIKUHOB, peakuus Burrura-XopHepa,
MEeTaTe3nC AalIKeHOB, peaknus Xeka,
KPEKUHT U ACTHIPUPOBAHHE AJIKAHOB).
DJIEKTPOHHAs IpUpPOAA TPOWHON
yraepoa-yrieponHoi  cBs3u.  CtpoeHue
arieTUIICHA.

CrepeoceneKTUBHOE THIPUPOBAHHE
ankuHOB. C-H-KMCIOTHOCTH  aJKWHOB.
Wcnons3oBaHue

AL TUIICHUI0B B OpraHUYECKOM
CHHTE3E. DneKTpohUIHLHOE
MPUCOETNHEHNE K AJIKHHAM.

CpaBHEHHE pEaKIMOHHOH CIIOCOOHOCTH
AQIKEHOB W  QJKWHOB. [ mapararus
ATKMHOB(PEaKITHS

Kydeposa). Perno- 3|
CTEPEOCENEKTUBHOE MIPUCOEANHEHNUE)
TUAPUIIOB Oopa.




FHI[pOEUIIOMHHHpOBaHI/Ie AJIKHUHOB C

JIMBAJI-H. IIpeBparmmenue
0OpOpPraHUYeCcKUx

MPOM3BOJHBIX B aJKEHbI, KAPOOHWIbHEIE
COCTTHEHUSI. AleTHIICH-aJUICHOBAS]
M30MepH3anusl.

CmelneHue TpOHHOM CBA3U B
TepMUHAITEHOE MOJIOXKEHUE,

OxuciuTenbHas IUMEpHU3anus
TEPMHUHAJIBHBIX AJKWMHOB B IPHUCYTCTBHUU
coequHeHnit  meau.  HyxieoduibHoe
MIPUCOEINHEHUE K

ankuHaM. CHHTE3 BUHUJIOBBIX 3()HPOB.
Metonbl CUHTE3)|
QIKMHOB(MCIIONb30BaHHE peaknui
QIIMMUAHUPOBAHUS, allETUICHUI0B
METaJIJIOB, pPEaKIMH, KaTalu3upyeMbIe
MEPEXOJHBIMA  METAJUIAMH,  MHIpalys
TPOMHOM CBA3M,

peakuus PaBopckoro-Pemnmne). /Iuens: a)
comnpspKEHHBIE, 0) ajuleHBl. S-IIMC- WS-
Tpanc-  koHpopmamuu. 1,2-  ul4-
MpHUCOEINHEHUE K CONMPSHKEHHBIM TUEHAM.
OJHEpreTHYecKud  Mmpopuib  pPeaKivu.
Kunetnuecku

U TEPMOJUHAMHUYECKH KOHTPOJIHPYEMBIE
peakuuu. Peaknus [lunbca-Anpaepa Kak|
METOJ

oOpazoBanus C—C cBs3ell M CHHTE3d|
[IECTUWIEHHBIX  HUKJIOB. JlueHsl

ITUEHO HITBI.

Heob0xoaumas KoH(popMarus
HELUKINYECKOro  aMeHa.  MeXaHHW3M
[peaKIuu.

MeTobpl  TONYYEeHHsT  CONPSDKEHHBIX
MMeHOB(B  MPOMBINUICHHOCTH HW B
imaboparopuu,

HCII0JIb30BAHUE peakuuii,
KaTaJIu3upyeMbIX MEPEXOHBIMY
MeTaJlJIaMHi U MX KOMIUIeKkcamu). Peakiiin
HyK1e0()HIbHOTO 3aMEILEeHHS Y|
HACBIIICHHOIO0 aTOMa yTiepoja B

AJKUITAIOTCHU1aX, KaK METOJ
CO3IaHUsA CBSI3H YTIIEPOA-YyTIAEPOL,
yIJIEpOI-a30T, YIIEPOA-KUCIIOPOL,
yTaepoa-cepa, YIIEpO-

(dochop(rmonyueHue — aaKUIraJIoreHUI0B,
CIIPTOB, THOJIOB,

NpOCTBIX  3(QUPOB, HHUTPOCOEAMHEHMH,
AMHHOB, HUTPHIIOB, CIIOXHBIX 3(PHPOB U
mp.). Tumst

HYKJI1e0()HIIOB(aHHOHBI, HEeWTpaJIbHBIC
MOJIEKYJIbI, PACTBOPHUTENHN). Y XOZSIIHNE
TPYIIIIBL.

Knaccudukaruss 1o wMexanusmy: SN1
nSN2. Bup bsHepreTuueckoro mnpoduis
[PEaKIIH.




Crepeoxumust peakiuil. BanbneHoBckoe
oOparmeHue. Bmmsane
MPOCTPAHCTBEHHBIX (PaKTOPOB

Ha CKOpOCTh peakumid. KapOokaTHOHBI,

(haKkTOpHI, OTIPEIICIISFOIITIE 1704
[YCTOMYHBOCTB.

[leperpynmnupoBKu KapOOKaTHOHOB.
MeTo b TeHEepUpPOBaHUS]

KapOokaTHoHOB. [loHsATHE O

MOHHBIX Mapax.

Bunun-, ¢enun-, amwmia- W OeH3WI-
TaJIOTeHUIBl U O—TaJIOreHKapOOHUIIbHbIE
COCIIMHEHUSI B PEAKHUAX HYKICO(PHIHLHOTO
3aMeIIeHUs.

[Tpupona HyKJIeoduIa.
HykneopunbHOCTh u OCHOBHOCTb.
[Tonsipuzyemoctb U

conbBaTanys Hykineopuiaa. MArKocTb H

PKECTKOCTh HyKJIeo(uIa.
KonkypentusaSN uE
[peaKIuii. oI dexr. Mesxda3zHbii

KaTaau3. Karamu3aTtopbl- 4eTBEpTHYHEIC
AMMOHHEBBIC

cony, KpayH-3(UpHIL, KPUITAH[IBL.
BiusHEEe TPHPOABI  pacTBOPUTENS HA
MPOTEKAHUE PEaKINil

HYKJICO(DUITBHOTO 3aMeIIeHMS,
OUTIONISIPHBIC, ATIPOTOHHBIE PACTBOPUTEIIH.
BinsiHEE TIPUPO/IBI

YXOsIIei TPYIIIIBI. OtieHka|
HykieopyrHoctn  rpynmbl.  MeTombl
CO3JIaHUSI XOPOIIEHt

yXOAsIIen rpynmnsl(IpOTOHUPOBAHME,
BUPHI CHJIBHBIX HEOPTaHWYECKHX
KHCIIOT,

HiekTpouiabHbI  KaTanus, CopelicTBue
coceHUX Tpymi. BakHeimue npumepsl
CHHTETHYECKOTO HCTIONIb30BaHUS
peakuuii  HyKJICO(HUIBHOTO 3aMEIIeHHMS.
MeToasl CHHTE3a

anKuIranoreHuos. [Ipumepsr a-, B- u y-

SJIMMUHUPOBAHUS. Konkypennuus C
[peaKusIMu HyKIeo(QUIHLHOTO
3aMeEIICHUS. MexaHu3MBbI

hiimmuHupoBanus(E 1, E2, ElcB).
OCHOBHBIE 3aKOHOMEPHOCTHU
[POTEKAHUS ITUX PeaKIUN(KHHETHYECKOE

ypaBHEHHE, PETHOCEIIEKTHBHOCTb,
npaBuia ['opmana

151 3aiitieBa, CTEPEOCETIEKTUBHOCTD )
WCIIOJIb30BaHKe B CHHTE3e.

Vcnonp3oBaHue peaxiui
PIUMUHUPOBAHUS JJI1 CHUHTE3a aJKeHOB,
MMEHOB W alKUHOB. PeakTuBbl ['puHbspa.
[Tomygenue. PactBopurenu. ConbBaThI,
[lonsiTue 0 MexaHu3Me

oOpazoBanms. Pagnosecue I1lienka.




Peakunmn ~ peaktBoB  ['puHbspa  ¢©
COEIMHEHMSIMY, MMEIOLIIUMU I10ABHKHBIN

BOJIOPO/I, C
OKUCIUTEIIMU(HEMETAJUIAMA W COJISIMH
MEePEXOTHBIX METaJIIOB), c

ramorenngamuZn, Hg, Si, P

(kak oOTIHiA METO]T MOJTyYEHUS]
AIIEMEHTOOPTaHIMIECKUX COETMHEeHH).
Peakiuu peaxTrBa

['punbspa c KapOOHWIBHBIMH
COCIIMHEHUSMHM, CJIIOXKHBIMH  3upamu,
aMUTaMH,

XJIOPaHTHJPHJIAMU KapOOHOBBIX KHUCIIOT,
HUTPUIIAMH, JIMOKCUJIOM  YIJIepoja,
OKHCBIO ITHJICHA..

JIMTUAOPT AHUYECKUE coemuHeH s

[Tonyuenue u3 aJIKUI 5|
APUIITAIOTCHHUIOB,

npuponaa pactBopuresss. CTpoeHue.
MEJIbOPIAHUYECKUE
coeTMHEHUA(KYIIPATHI). OcobenHocTH|
[PEAKLIMOHHOM

crocoOHocTH. Mcmonk3oBanue: peakiuu
tuna Bropua, 1,4-npucoenunenue K o,p—
HETpeIeIbHBIM KapOOHUIIBHBIM
coequHeHMsIM.  CriocoObI CHHTE33
OIHOATOMHBIX ~ CIHUPTOB(M3  AJKEHOB,
AIKUITAJIOTEHUIOB, C

WCIIOJIb30BAaHUEM PEaKTUBOB | puHbspa,
BOCCTAHOBJICHHEM KapOOHMIIbHBIX
COeTMHEHUH,

okcupaHoB). IIpomblnuieHHBIE CIIOCOOBI
CHHTE3a METaHOJIa, 3TaHOJIA.

CBOMCTBA CITUPTOB.

Cruptel, kak cnabsle O-H kucnorsl u
Kak ocHoBaHUs Jlptounca.

O¢dupbl CIHPTOB W HEOPraHUYECKUX
KHCIIOT(CEPHOI, dhochopHoi,
(dochopucroii). 3amerienue
HJPOKCHIIBHON TPYINIBl B CIHPTaX Ha|
raJIOreH. Peakuus CIIUPTOB C
ranorenuaaMu ¢ocdopa u

XJIOPUCTBIM THOHWJIOM. MexXaHu3M H
CTEPEOXUMUS 3aMeIeHMSI.
Jleruaparanust CiupToB

3ammTa TUAPOKCUIBHOW  TPYINIBl B
CITUpTax. Oxucnenne CITUPTOB.
Baxxaenmme MeToabl U

[peareHThl, IPUMEHSEMbIE U OKHUCICHUS]

criupToB. OcoOeHHOCTH XUMUYIECKUX|
CBOMCTB. ITnHAKOH-TIMHAKOJIMHOBAS
MeperpynnupoBKa,

ImeruapaTanus bi o) JIMCHOB,
QHCOJIbBOKUCIIOTHI, TIPUMEHEHHUE AUOJIOB.
MeTonapl CHHTE3a JIOJIOB,
(TUOPOKCUITUPOBAHUE aJIKCHOB,

MCITIOJIb30BAHHUE PCaKIINU
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®daBopckoro-Penmne, BOCCTaHOBICHHUE O,
®-TUKapOOHOBBIX ~ KHUCIOT WM HX
HhUpoB,

BOCCTAHOBUTEILHAS JTMMepHu3alus
KeTOHOB. CHHTE3 M3 CIHPTOB, alIKCHOB H|
AJIKUJITAJI0T€HU/IOB.
CBolicTBa(KOMILICKCHI C KUCIIOTAMH

Ulptonca,  pameryieHHe  KUCJIOTaMH,
ITUTHHOPTAaHUIECKUMHU ~ COCTUHEHHSIMH,
oOpa3oBaHUe

nepekuceit).  KpayH-3¢pupsl u  ux|
npumeHenne.  Okcupansl.  PackpwiTre
[IUKJTa B OKCHpaHax MeToAbl MOJTydeHHs
ANbJETUI0B U KEeTOHOB(OKHCIICHHUE
CIIMPTOB, 030HOJIH3 AJIKEHOB,

KCIIOJIb30BAaHUE peakuuii
rupoOOpUpPOBaHUS,
MarHuHOpraHu4eCKuX COEIMHECHHUN,
KyIIpaToB,

OKHCIUTENBHOE pPACLICIUIEHUE JIUOJIOB,
IMUHAKOJIMHOBAs MeperpynmnmupoBKa,
BOCCTaHOBJICHHUE

Kap60HOBBIX KHCJIOT U UX IMPOU3BOJHBIX,)
MUPONTU3 COJNed KapOOHOBBIX KHUCIIOT,
CHAPOJIU3 TeM-IUIAJIOTCHUIOB, PEaKIus]

Kyuepoga, Baxkep-npornecc,
rugpoQopMUIHpOBaHKe alkeHoB. CHHTE3
KapOOHMITBHBIX COeIMHEHUH c

MOMOIIBIO  PEaKIMi KOHJIEHCAIHH, C
MCIIOIb30BAHUEM

AIETOYKCYCHOTO a¢upa. OcoObie
crocoObI CHHTE3a apOMAaTUYCCKUX
KapOOHMIIBHBIX

COCTMHCHMIA. ).

CTpoeHuEe  albJeruioB U  KETOHOB.
dusnyeckre  CBOWCTBA  AJBJIETHIIOB,
CpaBHEHHE CO

CIIPTAMHU. CpaBHeHue SHEpruun
ONMHAPHBIX W JBOWHBIX CBS3EH YIIIEPOJI-
YTJIEPOJ U YTIIEPOA-KHCIOPO/I.

[Ipucoeannenne HYKJIEO(HIIOB K
kapOOHWIBHOW rpymme. Pasznuume B
[PEAKLIMOHHOM

CIIOCOOHOCTH MEXIy albACTUAAMH H
keroHamMHu.  OddekTer  3amecTHTENEH.

O0paTUMOCTh

[peaxium, MEXaHHU3M. [Ipumepsr
peaknuii(ruaparanys, NpUCOEANHEHNE
CIUPTOB,TUAPOCYIbGUTA HaTpus,
[MAHNCTOTO  BOJIOPOJIA,  AIIETHUIIEHOB).
[IpucoennHuenue

A30TUCTBIX ~ HykJIeopunoB. WMHUHBI H
€HaMUHBI. OxcuMsl, TUAPA30OHBI.
'YpoTponuH.

1,3-Jutnanel. Cunre3, CH-KHCIOTHOCTS.
Mcronp30BaHue AaHHOHOB JIUTHAHOB B
CHUHTE3C

11



(Umpolung).

[leperpynnupoBka bexkmana. MexaHusm.
[TpuMeHeHre B TPOMBIIIIEHHOCTH.
Cunte3 mnuaoB ¢ocdopa u3 pocdunos.
Peakiusa Burtura.

Peakruss kKapOOHHMIIBHBIX COCIMHEHHHA C
MarHuii- 1 JUTUHOPraHUYECKUMU

COEIMHEHHSIMU.

29

BoccraHoBneHue KapOOHMIIBHBIX|
COEIMHEHU, 0coOeHHOCTY|

ucnonb3oBanuaALiAlH4 u

NaBH4. Ilpespamenue C=0O rpymnmsl B
CH2. BoccranoBienne mno Kuxnepy-
Bonbdy, mo

KnemMeHceHy, uepe3 JUTHAHBI.

Peaxius Kannuiapo.

Bamura C=0O rpynnel U HOpPUMEPHI
MPUMEHEHUS B CHHTE3E.

PEAKLINU, TTPOTEKAIOIIME YEPE3

OBPA30BAHUE EHOJIBHOM
DOPMBEI.

Bausane C=0 na kuciorHocts 0-C-H
CBs13ei B KapOOHUIIbHBIX
coequHeHUIX(KC).

CpaBHeHUE KHUCIIOTHOCTHU KC u
criupToB. EHonnzanus, karanusupyemas
KHCIIOTaMU H

ocHOBaHUsAMHU. JleiiTepooOMeH.
["aslorennpoBaHue KapOOHMIIbHBIX
coenuHeHn. KuHeTnueckoe ypaBHEHHE.
["anodopmHas peakiusl.

IAJIBJIONIBHAS KOHJAEHCALUsl B KHUCIIOH H

1eTOUHON cpere. KpotoHnoBas
KOHIEHCAIIHS.

[ToHsTHE «KMETHICHOBOM»
M«KapOOHUITHEHOIN KOMITOHEHTHI,
HenocTaTky KjacCHYECKOro

BapHaHTa aJbI0JIEHO-KPOTOHOBOM
KOHJEHCAIIHH. Hanpasnennas

aJIbI0JIbHAS KOHJEHCAIHS.
Mcnonp30BaHuEe CHOJISATOB JIUTHS.
EHaMMHBI ¥ UX UCIIOJIB30BAHUE B CUHTE3E.
IMousiTe 00 aMOMIEHTHBIX aHHOHAX.
Peaxuun Mannuxa, Kuesenarems.
Peaknuss  [lepkuna. Hurtposupoanue.
ben3zonHoBas

KOHICHCAIIHS.
o,B-HerpenenpHbie aJbJICTUIBI 7|
KCTOHBI. Croco0b1 CUHTE3A.
Peakmuul,2- wul,4-npucoenuHenuess Ha
mpuMepe aMUHOB, [IHAaHHUCTOTO,
BOJIOPO/A, METAJUIOPTraHHYECKUX

COCTMHCHMUH, B T.4 KYIIPaTORB).
AHHETTUPOBAHHE o PoGuncony.

COHpSDKGHHOG OpUCOCANHCHUC
CHOJIAATOB 1 CHAMMWHOB.
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OkucneHre KapOOHWJIBHBIX COCIUHEHUM.
Hcnonb3oBaHue XpOMAaTOB,|
repMaHraHaTa

KaJgus, cojeil cepedpa, ayTOOKHCICHHUE
anbaeruoB. Peakiusa baltepa-Bunurepa.
CJIOXKHODDHMPHAA
KOHIAEHCALIUAL. Mexanuszm.
Crexnomerpusa. KonngeHcanus

ITBYyX pa3MWYHBIX CIOXHBIX 3(HPOB.
Hamnpasnennas CI0XHO3(UpHAs]
KOHAEHCAIUs.

Kongencanms Jmkmana. KongeHcamus
cinoxkHoro d¢upa M KeToHa. Peaxnus
Pedopmarckoro.

CaoiicTBa alETOYKCYCHOTO|
houpa(AYD). Tayromepus. Brusiaue
[pacTBOpUTEIIEH Ha

moyo’keHne paBHOBecHs. CHHTE3BI ¢
ncronb3zoBaHueM AY3D. KeroHHoe W
KHCJIOTHOE

pacmieruienne. AYD. Jluannon AYD wu
ero pazaensHoe ANKUIINPOBaHUE.
CHUHTE3bl C UCHOJIH30BaHHEM MaJIOHOBOTO
hupa. CriocoObl CHHTE3a KapOOHOBBIX

KHCIOT(OKHCIICHIE CIIUPTOB,
KapOOHMITBHBIX

COCTUHCHUH, HETPEEIbHBIX "
AIKAIIAPOMATHYECKUX COEJIMHEHMUIA,

['unponu3 HUTPUIIOB U

IMIPYTUX TPOU3BOMHBIX, HCIOJIH30BAHHE
METaJUIOPraHUIECKUX COCIMHEHHUM,
CUHTE3BI C

MaJOHOBBIM U allETOYKCYCHBIM 3(QHPOM,
rajioopMHasi PeaKius, MPOMBIIICHHBIC
CII0COOBI

CHHTE3a BOXKHEHIITNX KUCIIOT.)
Baxxneiiimne  cBoiicTBa  KapOOHOBBIX
kucinor.  CrpoeHme  KapOOKCHIIBHOM
CPYIIIBL.

DU3NKO-XMMHUUECKHE CBOMCTBA KHCIIOT:
accolnuanus, JUCCOLIMALMS,  BIUSHHUE
3aMECTUTEIICH Ha

KHCJIOTHOCT. 3aMCIICHUC
THAPOKCHUIHEHOM TPYIIIIHI,
BOCCTAHOBJICHHE, CHHTE3 IPOU3BOJHBIX.
/TexapOOKCHMIIMPOBaHUE(TEPMHUUECKOE, 10

Komnroe, peaKImst Boponnna-
X yHCOUKKEpA,

MUPOTUTHYECKAS KETOHM3AIIHSL. )
Peakiuu o O-yTJIEPOTHOMY)

atomy(I emnp-Donaprapa-3eTuHCKAN).
[lpousBoaHblE  KapOOHOBBIX  KHCIIOT.
["anoreHaHruapUIbL. Cunres
XJIOPaHTHIPHUIOB U3

KHCIOT. MeXaHu3M  HyKICO()HILHOIO
3aMEIICHUS] IPUSP

2
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-yraepoaHoM arome B C=0 rpynme.
BzanmogeiictBue ¢ HYKICO(PMIbHBIMA
[peareHTamMy, BOCCTaHOBJIEHHE, PEaKINH
c
METAJIJIOOPTaHUYECKUMH  COCTUHEHUSMU.,
Meroa yIIUMHEHUS YITIEPOIHON Lenu MO
ApHATY-OHCTEPTY.

30

AHTHIPUOBI  KapOOHOBBIX  KHCIIOT H
KeTeHbl. Baxxneimue cBoiictBa. Clio)kHbIe

SUPHL

CuHTe3 M cBoiicTBa. Psin anmmmmpyrommx
[peareHToB, o yOBIBaHUIO
DIIEKTPOPHIBLHOCTH.

CrHTEe3 aMuIoB KapOOHOBBIX KHCJOT.
CaoiicTBa(THAPONIN3, NErHIpATAIHS,
BOCCTAHOBJICHHE). CekcTeTHBIe
neperpynnupoBku— ['odhmana, Kypmmyca.
Hutpunsl. Cuntes.

CpoiicTBa(ruaponus, KuciaoTHocTh o-CH
CBsI3EH.

Henpenenbuble K-Thl. CHHTE3— peakUuy
Kuesenarens, Burtura, Ilepkuna, Xeka,
13 B-OKCUKUCIOT. JKHpHI.

/IByXOCHOBHBIE KHUCIIOTBL. Cunre3
BAKHEHIINX  JUKAapOOHOBBIX  KHCIIOT.
OcobeHHoCTH

XUMHYECKMX CBOWCTB M HMCHOJIb30BAHHE
BCUHTE3€(ANITUIOKCAIAT, MAIOHOBBII
houp, N-OpOMCYKIIMHUMU).
Konnencanuss JlukmaHa. AIMIOWHOBAs
KOH/IeHCcalusi 3(UpOoB

IMMKapOOHOBBIX KHCIIOT.  DTajneBas W
TepedTasieBasi KUCJIOTHI, TOJYYCHHE B
[POMBIIIJIEHHOCTH.

@TanmuMuA U €ro  HCIOJIb30BAaHUE B
cunreze. DymapoBas ©  MaJeUMHOBasd
KHCIIOTBI, UX 3QUPHI 1

MCIIOJIb30BaHUE B CUHTESE.

YT'OJIbBHA A KHCIJIOTA u eé
rnpousBoaHble. DocreH, XIOpyroybHbIN

pdup,

KapOOHATHI. Cepoyriepon,
KCaHTOTEHATHI, MOYEBHHA.
Tuomo4eBHHa, TyaHUAMH,

cemuKap0asu, KapOOTUMMHUIBI.

[TpumeHenue B cuHTe3e. M3o11uaHathl.

ApOMaTHYHOCTh. APOMATHICCKHE
YIJIEBOJOPOJIBI

OnekTporIIbHOE 3aMEIICHUE B
aApPOMAaTHYCCKOM PSJIY.
HyxieodunpHoe 3aMenieHune B
aApPOMAaTHYCCKOM PSJIY.

Ctpoenue Oenzoma. Dopmyna Kekyie.
\ApoMatuuHOCTh. [IpaBmio  Xrokkens.
Kputepun
apOMaTHYHOCTH(IHEPT € TUIECKHIA,
CTPYKTYpHBIH, MarHUTHBIN). IIpu3Haku
ApOMaTHYHOCTH

(peakImoHHast CITIOCOOHOCTB).,
AHHYJIEHBl. ApOMaTHYECKHE KaTHOHbBI U
AQHUOHBI.

KonpeHncrnpoBaHHBIE apOMaTHYECKHE
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yriaeBojoponsl:  HadranuH, (eHaHTpeH,
QHTpaIEH, a3yJieH
u 1p.. [lerepoumkinuyeckue NATH- U

MICCTUUICHHBIC apOMaTHYCCKUC
coeTHECHIS( THPPOT,
(dypaH, THO(EH, HHIOJI, a30JIbl,

MUPUANH, XUHOJIHH).
IAHTHapOMaTHYECKUE COEIUHECHUS.

[TpoMBIIIIICHHBIE HCTOYHUKHY|
apOMaTHYECKUX YIJIEBOAOPOIOB.
Pudopmunr.

JlaGopaTopHble MeTOABI CHHTE3a(KpOCC-
coueTaHuWe, TpUMEpH3AlHs allcTHUIICHOB,
KETOHOB,

[peaxius Opunens-Kpadrea,
apoMaTH3aIys [IUKJIOATKAHOB,
BOCCTAHOBJICHHE

PKUPHOAPOMATUYECKUX KETOHOB).
CBoiicTBa KOJNbIIa W adH(aTHIECKON
OOKOBOH  Temd B apoMaTU4ecKuX

YTJIEBOAOPOAAX.
['unpupoBanue. BoccTaHoBieHHUE 1O
bépuy. CB00OOIHOpaIUKAILHOE

raJoreHUPOBaHUE TOIYOJIa
1 ero romoisioros. OkucieHne OOKOBOH
LEnn AJIKMIIOEH30JI0B H
MOJIMKOHICHCUPOBAHHBIX

APOMATHUCCKUX YTIIEBOJOPOJIOB.
Knaccudukarms peakuuii
ApOMaTHIECKOTO 3IEKTPOPHUILHOTO
samenienust. OOmme

MPEJICTABICHUS O MEXaHH3Me peaKIui,.
[IpencraBineHne O M- W G-KOMIUIEKCAX.
M30TONHBIN

oOMeH Boaopoaa. ApeHOHUEBBIC HOHBI B
[peaKIusX AIEKTPO(OUIHLHOTO 3aMelleHUs.
Bmusnne

3aMECTUTEIIsI Ha CKOPOCTh U HAIpPaBJICHUE
AIIEKTPOPHIEHOTO 3aMeEIEHHS.
CorytacoBaHHas 1

HECOTrIacCOBaHHAsT OPUCHTAIIHS.

HutpoBanue. Hutpyromme  areHrsl,
MexaHnu3m peakuun HUTPOBaHMS.
HutpoBanue 6eHzona u

ero 3aMELICHHBIX. HutpoBanue

HadTanuHa, OudeHmIa U JPyrux apeHoB.
["anorenupoBaHue.

["ajoreHupyomye areHTel. MexaHH3M
[pEaKMu TaJOTeHUPOBAHMS apEHOB M HUX
MPOU3BOIHBIX.

Cynbhupopanue. Cynshupyromme
areHTEI. MexaHuzm peaxiuu,
Kunernueckuii u

TepMOJMHAMHYECKUI KOHTPOJIb B

peakiu CynbGUPOBaHUS HA HPUMEPE
(denona u HadTaIMHA.

[IpeBpamienns Cyab(QOrpyHIbl.
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IATKNIMpOBaHWE apeHoB o dpuiento-

Kpadrtcy.  AJKunmpyromue  areHrhl.
MexaHu3M peakiuu.

[TonuankuirpoBaHUE. [To6ouHbIe
[POLIECCHI- H30MEpU3aALINS]

ATKWIAPYIOMIETO areHTa
KOHEUYHBIX MPOJYKTOB.
AnnnrpoBanre apeHoB 1o Dpumenro-

Kpadrcy. Anunupytoirme arcHTEHL.
MexaHU3M PeaKIuu.
PermnocenekTHBHOCTb aIMIINPOBaHUSI.

DopmunupoBanre no ['arrepmany-Koxy
U ApyTue

[pOJICTBEHHBIE peaxkuuu. MexaHuszm
MPUCOEIUHEHUA-OTILEIUICHUASNAT,
MPUMEPHI PEAKINNA U aKTHBHPYIOIIEE
BJINSAHUEC QJICKTPOHOAKICTITOPHBIX|
3aMecTUTeNed. AHUOHHBIE G-KOMILUIEKCHI
Melizenrerimepa u

X CTpOCHHE.

MexaHu3M OTIICTUICHUA-TPUCOCANHCHU |

Ha npuMepe MpeBpaIeHuUs]
raJIoreHO0EH30JI0B B
(eHONMbI W apoMaTHYeCKWe  AMHHBI,

Metonpl TeHepupoBaHMA U (puUKcanuu
ImernapoOenHsoia.

CtpoeHue JeTuapoOeH30Ia. SN1-
MOJOOHBII MEXaHU3M apoMaTH4ecKOro
HYKJI€O(UIBHOTO

3aMelIeHHsT B  pEeakUusAX TUAPOIIN3d
KaTHOHa  apeHIua3oHHud, B  CHHTE3E
apr(hTOPUIOB. AHHOH-paJIUKaJIbHBIN
MexaHu3MSRNI. Hykneo¢unbHoe
3aMelIeHre B MPUCYTCTBUU COJIEH MeH.

Hurpocoenunenus.

AMUHBL.

HuazocoenuHeHus.

DeHOJIbI U XUHOHBI.

Amukianyeckue coenunenus. Luknoankansl
U UX MPOU3BOAHbIE

T'eTepouuknueckue CoeIMHEHUSI.

Cunres annpaTHYECKHX|
HUTPOCOCTMHEHUIH(HUTPOBAHUE, PEaKIIHs]
C HUTpPUTAMH,

OoKucieHne amuHorpynmsl). CBoiicTBa
HUTPOCOEAMHEHUIT— CH-KHCIOTHOCTB,
TayTOMEpHs,

KoneHncaims c KapOOHUIbHBIMH
COCTMHCHHUSIMM. Boccranosinenue B
AMUHBI.

Baxneillue MpoOMEXyTOUHBIE NPOAYKTH]
BOCCTAHOBJICHHS HUTPOOEH30Ja B KHCIIOH
Y IEII0YHOU

cpene. IlapnmanbHOE BOCCTAHOBIIEHHE
muHUTpoOeH301a. CHHTE3(ATKHIUPOBAHHUE
aMMuaKka W aMHHOB, CUHTe3 [ alpwmans,
CEKCTETHBIE
MeperpyNIHPOBKH,
A30TCOAEpKAIUX
BOCCTaHOBUTEILHOE
aMUHUPOBaHUE,
CaoiicTBa aMUHOB
[peaKIuu( aTKUINPOBAHKE,

BOCCTaHOBJICHUE
COCIMHECHH,

OCHOBHOCTD,

AIUJIMPOBAHUC,
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HYKJICO(DUIBHOS MPUCOCINHEHHUE K|
KapOOHMIEHOMH rpymrme). 3amura
AMUHOTPYIIIIHL.

Tepmudeckoe paszioKeHHE TUIPOKCHUIIOB
TeTpaaTKUITAMMOHHUS o lopmany.
BzanmopeiicTBre

MEPBUYHBIX, BTOPHUYHBIX W TPETUYHBIX
amn(haTHIECKUX 74 aApPOMAaTHYECKHX
AMHIHOB C a30THCTON

kucaotoi. OKHCIIEHHE aMHUHOB. Peakiun

AIIEKTPOPIILHOTO 3aMeIICHHUS B
OCH30IHLHOM sIIIpe

apomatnueckux amuHOB. JIMA30- wu
IA30- COCAMHEHHUSL. COJI1
JIMA3OHIS. [AunazotupoBanue
MEePBUYHBIX

ApOMAaTHYECKUX aMUHOB. AreHTB]

ImuazoTupoBanns HutposmpoBaHme BTOP.
1 TPET. aMHUHOB.
TloBenenue cojiel AUA30HUS B IIECJIOYHON

cpene.
Peakimm JIHA30COeIMHEHHMN c
BbIJIETICHUEM aszora. Tepmuueckoe
Pa3IoKCHIE

ApUIAa30HUs(peaKns IIumana 3]
oOpa3oBanne (EHONOB), peakuus C
MOJIMI-HOHOM,

3aMEIICHNE JAUa30TPYyNIbBl Ha BOIOPOI.
Peakuust 3annmMeliepa [ BBEICHUS
rajjoreH-, IHaHo-,

HUTPOIPYIILL. Peaxnuy
IMMa30COeAMHEHNI 0e3 BBIICTICHYS]]
a30Ta(BOCCTaHOBIICHHUE,

00pa3oBaHHe TPHA3ECHOB, a30COYETAHHE,
TpeOOBaHU K a30- U TUA30KOMIIOHEHTaM).
[Ipumepsl

a30KpacHuTese(METHIOPaHK).
JINMASOMETAH. ctpoenne, peakmusi ¢

KHCIIOTaMU. Mertonsl CHHTE3a
(eHONOB(LIIETIOYHOE  IUIABJICHHE  COJIeH
CyJb(OKHUCIIOT,

APUITAJIOTEHUIOB, JIMa30COeANHEHNH,
KYMOJIbHBIN METON). CBoiicTBa
(heHOJIOB(KHCIOTHOCTb,

32

TayTOMEpHs, CUHTE3 IMPOCTBIX U CIO0XKHBIX|
bdupos,  meperpynmnupoBka  Dpuca,
DIIEKTPOPHILHOE

3aMelIeHHe, B TOM qHcie
KapOOKCHITMPOBaHUE o Komnb6e,
(dopmunpoBanue 1o Peiimepy-Tumany,
Bunscmeiiepy,

MeperpynnupoBKa(aJUIHIOBEIX  3(QUPOB
(dhenonoB(Kisiizena),

OKHCIIeHHe  (DEHOJNOB,  ApOKCHIIbHBIC
[paINKAaIIbI,
XuHoHbl.  [lomyyeHne 0- HW  1I-
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6eH3OXI/IHOHOB, CCMUXHWHOH, XHWHTHUIPOH.

XmopaHu.

CBoiicTBA  XHMHOHOB: OKHUCJIUTEIBHO-]
BOCCTAaHOBUTEIILHBIC peakuu, 1,4
MPUCOCTUHEHHUE,

peaxus Hunbsca-Anbaepa.

Knaccudukanus aJuIUKIOB. DHEPrus
HalpsDKEHUST — [HUKJIOATKaHOB W €€
KOJIMYECTBEHHAS

OIICHKa Ha OCHOBAHUM CPABHEHMSI TEILIOT|
oOpa3oBaHMsI ¥ TEIUIOT  CrOpaHws
LIMKJIOAJIKAHOB U

COOTBETCTBYIOIIUX AJIKAHOB. Twurmel
HaTPSKEHUS B IMUKI0AJKaHaX 4|
Mmopa3aeNieHre UKIOB Ha

Mayble, CPeHUE LUKIBI U MAaKPOIHKIIBL.
CTpoeHHe LHKIIONPOIaHa, UKI00yTaHa,

[IUKJIOTICHTAHA, LUKJIOT€KCaHa.
KonpopMarmoHHbIi aHaIN3
LUKJIOTeKcaHa. AKCHaJIbHBIE U
OKBATOPHAJILHBIC CBA3HU B|
KoH(popMaruu "Kpecimo"  IUKIOTeKcaHa.
Kondopmarnuu MoOHO- U

U3aMCIIICHHBIX IIPOU3BOJHBIX
[MKJIOTEKCaHa. Brusaue

KOH()OPMAITMOHHOTO TIOJIOKEHUS
(YHKIIMOHAJIBHBIX ~ TPymn  Ha WX
[PEAKIIMOHHYIO CIIOCOOHOCTh Ha MpPHUMEPE
[peaxiuii 3amMereHus,

OTILEIUICHUS. M OKHUCIICHUS.

Metobl CUHTE3a COEOUHEHHH  psla
[UKIIOIPOTIaHa u UKI00yTaHa.
Oco0eHHOCTH XUMUYIECKHIX

CBOICTB COCIMHEHUH C TPEXUICHHBIM
nukioM. CHHTE3 COEINMHEHUU  psaa
[UKJIOTICHTaHa U

iukiaorekcaHa. CHHTE3 COSAMHEHUH CO
CpPEeIHUM pa3MepoM IUKJIa(alUIONHOBAs
KOHCHCAITHS ). [IaTnanennsle
APOMATHUYECKUE TEeTCPOLUKIIBI C OIHHM
rerepoaromoM. [Iuppoin, dypaH,

THOQEH, apOMaTUYHOCTb, ux|
MPOW3BOAHBIE B  mpupoae. MeTojsl
CHUHTE3a IMATHWICHHBIX

retepouukiioB. Meron Ilaans-Kuaoppa.
AtniogoOHOCTh mupposia U QypaHa u
DIIEKTPOPHILHOE

3aMelleHre B mupposie, G¢ypaHe H
TuoeHe. Opuenranus
QIIEKTPO(PHILHOTO 3aMEIICHUS.
OcoOeHHOCTH ~ XMMHYECKHMX  CBOWCTB

Mupposia(KUCIIOTHOCTh MppoIa,
ankumpoBanueli, Na, K

Mg TPOU3BOIHBIX). OcobeHHoCTH|
XUMHUYECKUX CBOWCTB (hypaHOB(peaKius
c OpomMowm,

peakuus unbca-Anbaepa.
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KonneHncupoBanHbsie MSATUYJICHHBIC]
FETEPOIUKIIBI C OJHUM T€TEpPOATOMOM.
ugod.

[TpousBonnbie WHJI0JIa B

npupoae(TpunrodaH, CKaTol, CEpOTOHHH,
rerepoaykcu. Uuawro.).

Cunres HHJI0JIOB o QOuepy.
MexanusM. CpaBHEHHE CBOWCTB WHIOJIA
M THppoIIa.

OpHeHTAIUSAIEKTPOOUIHLHOTO
3aMEIICHUS] B UH]IOJE.
[llecTrunenHsle reTeponukibl. [Tupuaus,

apOMaTUYHOCTb, OCHOBHOCTb.
[IpousBonHbIE

MUPUANHA B npupoe(BUTAMHHEI,
HUKOTHH, NADP).

X MHUYECKUE CBOMCTBA MUPUIVHA.

OCHOBHOCTb, AJNKWIMpOBaHHE, Peakiuu
PIEKTPOPIIILHOTO 3aMeleHus. N-OKHChH
HI/IpI/IILI/IHa, nonyquHe U UCIIOJIB30BAHUC B
CHHTE3E.

OCOOCHHOCTH  XMMHYECKHX  CBOMCTB
MeTI/IJ'IHI/IpI/IIlI/IHOB nu BI/IHI/IHHI/IpI/IIlI/IHOB.
HyxkneodunpHoe 3amerneHue B2-, 3-, ud-
XJIOPIAPUANHAX. HyxneodunpHaoe
3aMelIcHHe

TUOPUA-MOHA HAa  aMHUHOIPYNIy IIOJ
nelicTBUEM aMmuaa HaTpus(peakuus

UnanbadbuHa).

KonneHncrupoBaHHbie HIECTUYICHHBIE
reTepPOLUKIIBI C OJJHUM I'€TepOaTOMOM.

X MHOJINH. CuHTe3Bl Ckpaynma ¢
/I€6nepa-Munepa. [TonsiTue 0
MEXaHU3ME ITHX

[PEaKLIMA. XUMHAYECKUE CBOMCTBA
XMHOJIMHOB.

Hnu mexcmoswiii 6apuanm

2.2. Ilepeuennr nabopaTopHbIX paOOT (IMIPU HAJIUYKMM), TPUMEpHas TeMaTHKa
KYPCOBBIX pa0OOT (MpU HATUYUH)
3. Ilepeuennb 1abopaTopHbix pador. CemecTp Ne 5: 1.  3HakoMcTBO C
XUMHUYECKON TMOCyAoi, Mmpubopamu, cOOpka U pa3dopka XUMHUYECKHMX YCTaHOBOK.
Boinenenue, ouncTKa U MACHTU(PUKALMS OPraHUYECKUX COEAMHEHUN . 2.  AJIKaHbl,
Aunkensbl, Ankunsbl. [loyueHue, XMM.CBOMCTBa, KAYECTBEHHBIE peakiuu. 3. ApeHsbl. 4.
Cruptsl, @eHonbl. CemecTp Ne 6: 5. AMunnl. /ImazacoequHeHus. 6. AbIerubl
u ketoHbl. 7. KapOoHBIBBIE KHCIOTHI W HMX Mpou3BogHbIe. 8. MccnemoBarenbckas
3a/1aya. ba3oBble MpreMbl MATEMATHYEKOTO0 MOJAEIMPOBAaHNS B OPTaHUYECKO XUMUH.

IIpumepHasi TeMaTHKAa KyPCOBBIX padoT.
1) HoOyTiepoBckre TeOpUH KiIacCU(PUKALUU OPTraHUYECKUX COSTMHEHUH.
2) 3uauenue pabot A.M.byTiepoBa B pa3BUTHH OpraHUUYECKONH XUMHUU.

3) 3nauenue padot H.J[.3enuHCKOTO B pa3BUTHH OPraHUYECKONW XUMHUU.
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4) H.H.3uHuH u 3Ha4eHue ero pabot B 00JaCTH OpraHNYeCKOH XUMHUU U XUMHUYECKOM
IPOMBIIIEHHOCTH.

5) 3HaueHne pabOT OTEYECTBEHHBIX XMMUKOB B Pa3BUTHH OPraHUYE€CKONH XUMHUHU.

6) DKojoruueckue mpooIeMbl U UX pelleHne (Ha MpuMepe U3y4eHHs! pa3HbIX KJIACCOB
OpPraHUYECKON XUMHH).

7) KanopumeTtpuueckuii METO/ aHaIM3a B OPraHUYECKON XUMUH.

8) Mcnonb3oBaHue peppakTOMETPUUECKOIO METOJA B OPTaHUYECKON XUMHUH.

9) Ucnonp30BaHuE PEHTIEHOCTPYKTYPHOTO aHAJIN3a B OPraHUYECKON XUMUHU.

10) CnekTpOCKONMYECKHUE METO/IbI UCCIAEAOBAHUS.

11) Mcnonb3oBanue ynbTpapuoIeTOBON CIEKTPOCKOIHH B OPraHUI€CKOU XUMHUU.
12) Vcnonb3oBanue nHppaKpacHON CIEKTPOCKONHH B OPraHUYECKONH XUMHUU.

13) Hcnonib30BaHUE 3JIEKTPOHHOrO MapaMarHUTHOTO PE30HAHCa B OPraHUYECKOM
XUMUH.

14) Ucnonb30BaHue A1€pHOTO0 MarHUTHOTO pe3oHaHca (IMP) B opraHndyeckoid XuMuu.
15) Mcnonb3oBanue MeTo/1a MOJIEKYJIIPHBIX OpOUTAJICH IPU U3yUYEHUU CTPYKTYPBI
OpraHUYECKUX COECUHEHUN.

16) CtepeoxuMudeckoe yueHrne B OpraHUYECKO XUMUHU.

17) CtepeoXxuMusi KOJbLIEBBIX CUCTEM.

18) M3omepust oprannyeckux coeiuHeHui. Buabl n3omepun Ha npumMepe OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIUHEHUN.

19) Pa6ote1 B.B.MopkoBHHKOBa B OPraHMYE€CKON XUMUHU.

20) IIpocTpaHCTBEHHAs WM30MEpHUs B OPraHUYECKON XUMUHU.

21) Pabotsl A.®.DaBopckoro B 001aCTH XUMUHU aJTKUHOB.

22) Pa6oter A.H.bopoauna .AnbosibHast KOHJICHCAIUSI B OPraHUYECKOM XUMUH.
23) MarauiiopraHu4ecKue COeIMHEHUS U UX POJIb B OPraHMYECKOM CHHTE3E.

24) KpemHuuiioprannueckue coequHenus. Paborsl K.A.AHapuaHoBa.

25) ®ocdopoprannveckue coenunenus. Padbotel A.H.ApOy3oBa.

26) Xumus nukionapaprHOB.

27) luenossie yraeogopoabl. Paboter C.B.JIeGenera.

28) Peakuus unbca-Anbaepa v ee NpOMBIIUIEHHOE 3HAUYCHHE.

29) 3acnyru OT€4eCTBEHHBIX XMMHUKOB B U3YYEHUU COCTaBa HEPTH.

30) HeGeH3onaHbie apOMaTHUECKHAE CHCTEMBI.

31) ®enosnbl. CiocoObI MONYYEHUS U CBOMCTBA. DKOJIOTUYECKUE MTPOOTIEMBI

32) Aunazocoenuuenus. CTpoeHue, CBOMCTBA.

33) 3acnyru H.H.HecmesiHOBa B pa3BUTHN CUHTETUYECKUX AJIEMEHTOOPTAaHUUECKUX
COEJIMHEHUH.

34) Yrneroapl. CTEpEOXUMHS MOHOCAXapUJIOB.

35) CrpykTypa u GyHKUIHUU JUcCaXapuIOB.

36) HykienHOBbIE€ KHCIIOThI, CTPYKTYpa, QYHKIIUH.

37) lIsaTu4iieHHbIE TETePOIMKIIBI - TUppoi,TuodeH,pypan. CTpykTypa, CBOMCTBA U
IIPUMEHEHUS.

38) LllecTuuiieHHbIE TETEPOIUKIIBI-TUPUAUH. CBOICTBA, MPOU3BOIHBIC MUPUJIUHA.
39) ITupuMUAMHOBBIE U TyPUHOBBIE OCHOBAHHS.

40) Xumuueckoe CTpOCHHE U OMOJIOTHYECKHE CBOMCTBA HYKJIEHHOBBIX KUCIIOT.

41) CynpamonekysipHble cucTeMbl. MaciiTaObl U IEPCHEKTUBbI B UCTIONIb30BAHHH.
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42) [Ipou3BoaHbIE FETEPOUMKINYECKUX coenuHeHnid (BUT. C, But. B6, @onmenast
KHCIIOTA), TPUPOIHBIEC XeIaThl (TEIUHBI, XJI0POQHUILT).

43) IlpomeblniyieHHas TepepadoTKa HEPTH

a) TepPMUYECKHUIN KPEKHUHT,

0) KaTaJIMTUYECKUN KPEKUHT,

B) puOPMUHT

44) MukpoOHOIOTHYECKOE 3HAUCHUE aMUHOKHCIIOT.

45) UckyccTBeHHBIE BOJIOKHA, METO/IbI UX MOJIYYSHHS], CBOMCTBA U IPUMEHEHHSI.
46) CUHTETHYECKHE Kay4YyKH, UX COCTaB, METObI TOJIYYEHHUS U HAPOIHO-

X031 CTBEHHOE 3HAYCHUE.

47) TIpon3BOACTBO IIacTMAcC.

48) Amunokuciotel. CTpoeHue, CBOMCTBA, MPOU3BOICTBO.

49) Apensl. CocrtaB, cTpoeHHe, cBoKcTBaA. [IpoMBIIITIEHHOE TPOU3BOACTBO.

50) Papukansl. Peakuuu ¢ yuactuem paaukaioB. X mpOMBIIIIIEHHOE 3HAYCHHE.
51) benku, cTpyktypa, GyHKIIUU.

52) buosnorn4ecku akTUBHbBIC BEIIECTBA, UX CTPOCHUE U (PYHKITUU.

53) Metaimoopranuueckue coenuuenusd (1 rp., 2 rp., 4 Tp., ¥ MIEPEXOIHBIX METAJIJIIOB).
54) DAeKTPOLMKINYECKUE peakuu. Peakiuy nuKia npucoeMHEHUS.

55) Couprtel. CocTaB, CTpO€HUE, PEaKIIMOHHAS! CIOCOOHOCTb.

56) Ankanounsl. Ux coctaB, CTpyKTypa, BpEIHOE BO3JICHCTBUE HA OPTaHU3M.
57) IlpoMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUS YTIEBOI0POI0B, UCIIOJIb3yEMbIX B
OpraHU4YEeCKOM CHHTE3E.

58) Ucnonb3oBaHue yrieBOIOPOJIHOTO ChIPbSI B OPTaHUYECKOM CUHTE3E .

59) CuHre3bl Ha OCHOBE KapOOHUIIBHBIX COETMHEHUI.

60) Konuenuus 31eKTpoHHbIX cMmelieHnid (MHIyKIMOHHBIA U ME30MEPHBIN 3P PEeKThI).
61) MexaHu3Mbl OPraHMYECKUX peaKuu

- Peakiuu Ae u Ar y ankeHOB U QJIKUHOB,

- Peakunu Se u Sn y apeHOB,

- Peakunu Snl 1 Sn2 y ranoreHnpou3BOJHBIX U COUPTOB,

- Peakiuu Sr y ankaHoOB,

62) B3anMoCBsI3b MEXKIy CTPOEHUEM U PEAKITMOHHOM CIIOCOOHOCTHIO Y AJIKEHOB.
63) B3anMoCBsI3b MEX/Ty CTPOCHUEM U PEAKITMOHHON CITIOCOOHOCTHIO Y aJIKUHOB.
64) Ucnonp30BaHue peakiuii MOJIMMEPU3AINN B OPraHMUYE€CKOM CUHTE3E.

65) Mcnonp30BaHKE peakIuid MOJUKOHICHCAIIUM B OPTaHUYECKOM CHUHTE3E.

66) [Ipon3BoACTBO pa3HbIX BUAOB TOILIUBA.

67) Pa3Butre npous3BOJACTBA KpacUTENCH.

68) Mcnosib30BaHNE METAINTIOKOMIUIEKCHBIX KaTaIU3aTOPOB B OPraHUYECKON XUMHUH.
69) Cuntes Ha ocHoBe CH30OH.

70) CunTe3 Ha OCHOBE OKCHyTJIepoaa (OKCUCHUHTE3).

71) CuHTE3BI HA OCHOBE

- AJIKEHOB

- AJIKWHOB

- JIneHOBBIX yTIIEBOAOPOIOB

- ApeHOBBIX

- KapOoHUIBHBIX COETMHEHUIT
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72) CTpykTypa ¥ QyHKIIMH Kpaxmaa.

73) CtpykTypa u GyHKIIUH [EIUTFOIO3HI.

74) CynpaMoJeKyIsipHble CUCTEMBI - MACIITAObl M IEPCHEKTUBBI UCIIOJIb30BAHUSI.
75) KatenaHbl 1 poTakCaHBbI.

76) ®ysiepeHsl, CTPYKTypa U MPOMBIIIUIEHHOE UCIIOJIb30BaHUE.

77) CoanaBuy - cTpyKTyphl. (DeppolieH).

78) I'eneTnyeckast CBsI3b MEXK]Iy Klaccamu.

79) lIsTU4IIeHHbIE TETEPOIMKINYECKUE COCTUHEHMUS.

80) lllecTrusieHHbIE TETEPOIIMKINYECKUE COCTMHEHUS.

81) Acummerpuueckas peakuus unbca-Anpaepa.

82) Acummerpuueckas peakuuss Muxasis.

83) MybTUKOMITIOHEHTHBIE pEeaKIMU. TUIIBI U TPUIIOKEHHS.

84) Peakiuu Kpocc-coueTaHusl.

85) Peakius 2neKTpoPHIHLHOTO 3aMENICHUS B ATU(PATUUECKOM PATY.
86) DHAHTHUOCENEKTUBHBIN CUHTE3 OKCUPAHOB U3 AJIKEHOB.

87) Oxuciienue alkeHoB. [ napoKkcuaInpoBaHue.

3. CAMOCTOATEJIBHAA PABOTA CTYIEHTA

CamocrosiTenbHas paboTa ocymectBisgercs B o0beme 110 yacoB. Bunamu CPC
SIBJISIFOTCS MOATOTOBKA K 3amute JIP.

4, OLEHOYHLIE CPEJACTBA JJIA TEKVJ_[IEF O KOHTPOJIA
YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTALINA
(cm. @ono oyenounvix cpedcms)

S. YYEBHO-METOIMYECKOE
N MTHOOPMALIMMOHHOE OBECITEYEHUE JUCHUIUJIMHBI (MOAYJIA)

OcHoBHas auTepaTypa

Ne i/m

ABTOP (bI), HAUMEHOBAHME, MECTO M3IAHUS
1 M3/1aTeIbCTBO, IO/

-

2

PeyroB O. A. Oprannueckas xumust Y. 1-4. [yueOHHK JUIs By30B 110 HAIIPABICHUIO U
crennansHocTH “Xumus’]. / O.A. Peyros, A.A. Kypi, K.I1. bytun. — M.: BUHOM. Jla6.
3Hanuil. 2007-2014.

[abapos, }0.C. Oprannueckast xumusi [ DNeKTpOHHBIN pecypc] : yued. — DIeKTpOoH.
nan. — Cankrt-IlerepOypr : Jlanp, 2011. — 848 c. — Pexxum gocrymna:
https://e.lanbook.com/book/4037. — 3ari1. ¢ skpaHa.

[TpakTukym o opranuyeckoit xumun. Tepenun B.W. u ap. nox pen. akaz. 3epupona
H.C.
M. : BUHOM. Jla6oparopus 3nanwmid, 2010. - 568 c.
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JlononHuTeNnbHASA JIUTEPATYPA

ABTOp (bI), HAUMEHOBAHHUE, MECTO U3JAAHUS

Ne n/m
H U3JaTeJbCTBO, 'O
1 2
1 Pesnukos, B.A. CO0pHUK 3a71a4 U YIPAKHEHHUH 10 OPraHUYECKON XUMHUH [ DIEKTPOHHBIN

pecypc] : yueb. mocobue — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2014. — 288
c. — Pexxum nocryma: https://e.lanbook.com/book/44763. — 3ari. ¢ skpana.
2 COopHHK 3a/1a4 [T0 OpPraHNYECKON XUMHH [ DIEeKTpOHHBIN pecypc] : yuel. mocodue / B.A.
JlenucoB [u ap.]. — DnexrpoH. nan. — Cankr-IletepOypr : Jlanp, 2014. — 544 c. —
Pexxum noctyna: https://e.lanbook.com/book/45971. — 3aru. ¢ skpaHna.

3 [apmmn, A. I1. Opranndeckas XuMus B pUCyHKax, TaOJIHIIaxX, cXeMax : yueOHoe mocodue
JUIs pukiIaanoro 6akanaspuara / A. I1. apmmna. — 3-e uzn., ucnp. u gorn. — M. :
WznarensctBo FOpaiit, 2017. — 240 ¢. — (Cepus : bakanasp. [Ipuknaanoit kypc). —
ISBN 978-5-534-04808-7. — Pexum goctyna : www.biblio-online.ru/book/DCA14520-
52AD-4DFB-872E-8BFF777DB699.

* — qumepamypa modcem Ovimsb NPedCmasieHa 8 MeKCHMOBOM apuanme.

6. ba3bl naHHBIX, HHPOPMALIMOHHO-CIIPABOYHBIE U TOMCKOBBIE CUCTEMBI

1. eLIBRARY.RU [DnekrpoHHblii pecypc] : Hay4yHas sjekTpoHHas Oubnmoreka. — JlocTyn
3aperuCTPUPOBAHHBIM M10JIb30BaTENSIM o HapoJIo. —  Pexum  pocryma:
http://elibrary.ru/defaultx.asp (nara oopamenus: 15.10.2016).

2. Jlanp [DnexTpoHHBIN pecypc] : aneKkTpoHHas OuOnuoTeka. — JloCTyn K MOJIHBIM TEKCTaM IO
napoJtto. — Pexxum mocryma: https://e.lanbook.com (nara obparenus: 01.03.2016).

3. Hayunas 6ubmuorexka PI'Y umenu C. A. Ecenuna [DnekTpoHHbIH pecypc] : calfT. — Pexum
noctyna: http://library.rsu.edu.ru, ceo6oaubIit (1ata ooparenus: 15.10.2016).

4. Yuusepcurerckas oudmuoreka ONLINE [DnexTpoHHbIH pecypc] : anekTpoHHast OubIroTeKa.
— Jloctrym kK  TONHBIM  TEKCTaM 1O  Tapoiro. —  PexuM  jgoctyna:
http://biblioclub.ru/index.php?page=main_ub_red (mata obpamenus: 15.10.2016).

5. IOpaiit [DnexkTpoHHBIN pecypce] : dnekTpoHHas Oubanoreka. — JlocTyn K MOJHBIM TEKCTaM 10
napoJo. — Pesxxum noctyna: https://www.biblio-online.ru (mata o6parenus: 20.04.2017).

6. Springer (mmardopma SpringerLink) SpringerLink [DnekTpoHHbIi pecypc]: moaHOTEKCTOBas
0a3a JaHHBIX HAYYHBIX KypHajaoB, Pexxum moctyma:  http://www.springerlink.com (mata
obpamenus: 20.04.2017).

7. Royal Society of Chemistry (RSC) [Dnektponnsiii pecypc]: OTKPBITBIH TOCTYIT K apXHBam
Bcex JKypHanoB, u3gaHHbIX Royal Society of Chemistry ¢ 1841 mo 2007 roasl. Apxus
OXBAaTBIBACT TaKue MpeIMETHbIE 00JacTH, Kak OHMOJIOTHs, HAaHOHAyKa M HAHOTEXHOJIOTHS,
busmuka, xumus. Pexxum moctyma: http://pubs.rsc.org/en/journals?key=title&value=archive
(mata oopamenus: 01.05.2017).

7. Ilepeuenp pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKAIITMOHHON CeTU
«nTepuer» (manee — ceth «MHTEpHET»), HECOOXOAUMBIX IJII OCBOSHUS AUCITUTIIIUHBI

(Momynst)*

1. ChemNet. Poccust [DnekTpoHHBIH pecypc] : XuMuyeckas WHGOPMAIIMOHHAS CETh. — Pexum
nocTtymna: Www.chemnet.ru, ceoboansiii (nata oopamenwus: 15.10.2016).

2. ChemPort.Ru [Dnektponnsiii pecypc] : mopran. — Pexum mgoctyma: www.chemport.ru,
cBOOOAHBIN (nata oopamenus: 15.10.2016).

3. http://www.xumuk.ru/ [Dnextponnsiii pecypc] : mopran. — Pexxkum goctyma: www.xumuk.ru,
cBOOOAHBIN (mata oopamenus: 15.10.2016).

4., AnanuTuYecKkas XUMHS U XUMUYECKUM aHanmu3 [DnekTpoHHbIH pecypc] : Ilopram XuMHKOB-
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aHamuTHKoB — Pexxum noctyna: ANCHEM.RU, cBoGoansIii (1ata oopamenus: 15.10.2016).

5. ABC Chemistry [DmexktponHblii pecypc] : OecruiaTHbIN MOJHOTEKCTOBBIN KaTalloOr KypHAIIOB 110
xumud. — Pexum nocrtyma: http://abc-chemistry.org/index.html, cBoGoxansiii (mara oOpamieHus:
15.10.2016).

6. ChemSpider [Dnexkrponnbiii pecypc] : 0a3a JaHHBIX XUMHUCCKHUX COCIUHCHHH U CMeceid,
NPUHAJIEKANIAs KOPOJIEBCKOMY XHMHYECKOMY o0ImecTBy BenukoOpuranuu. — Pexum mocryma:
http://www.chemspider.com/, ceoboHbI# (1ata oOparuenus: 15.10.2016).

7. WN.D.Hudantees, I1.B.MBuenko IIpakTHKyM [0 OpraHHYECKOW XMMHHU. [DICKTPOHHBIH pecypc]:
npakTukyM. — Pexxum nmocryna: http://www.chem.msu.su/rus/teaching/nifantev/2006_praktikum.pdf,
cBOOOHBIN (maTa oopamenus: 15.10.2016).

H.H. beixoBa, A.Il. Ky3pmun Oprannyeckuii CUHTE3. [ DIEKTPOHHBIN pecypc]| : IpakKTUKYM. — Pexxum
nocryma: http://www.tstu.ru/education/elib/pdf/2007/bikova-r.pdf, cBoGoambIii (maTa obpareHus:
15.10.2016).

5.5. [lepuoanueckue u3ganus

6. MATEPUMAJIBHO-TEXHUYECKOE
OBECITEYEHUME JUCHUIIJIMHBI (MOYJIA)

VYka3biBatoTCs TpEOOBAHUS K ayJUTOPUAM (IIOMEIIEHUSIM, MECTaM) JJis IPOBEICHUS 3aHATUI:

1. O6opynoBaHHbIE TEKIIUOHHBIE ayTUTOPUH: BUIEOMIPOEKTOP, SKpaH HACTEHHBIH, HOYTOYK.

2. AyauTopuu IS IPOBEACHUS JIAOOPaTOPHBIX padoT (yueOHbIE Ta00PaTOPHH): XUMHYECKHE
CTOJIBI, BBITSDKHBIC IIKA(BI C TOJIBOJIOM BOJBIL, JTAOOpAaTOPHAs 1OCY1a, BECHI, Fa30BbIC
TOPEJIKH, eHTpU(yra, pOTOPHBINA UCIIAPUTENb, CYIIHIBHBIN mKad.

7. METOIUYECKHUE YKA3AHUA JIA OBYUAIOIIINUXCA
1O OCBOEHUMIO IMCHUTUJIMHBI (MO Y JIA)

Buj yueOHbBIX 3aHATHI Opranuzanus JesTeIbHOCTH CTYJEHTa

Jlextms Hanucanue koHCHEKTa JIEKIHI: KPaTKO, CXEMATUYHO, MOCJIEI0BATEIBLHO
¢dbuKcUpoBaTh OCHOBHBIE TOJOXEHUS, BBIBOABI, (OPMYITUPOBKH,
0000IIEeHHST;, TOMEUATh BAKHBEIC MBICIIH, BBIICIATH KIIFOUEBBIE CJIOBA,
TepMuHbl. [IpoBepka TEpMHUHOB, MOHATUI C MOMOILIBIO SHUUKIONEIUH,
CJIOBapei, CIPABOYHHUKOB C BBHITUCHIBAHUEM TOJIKOBAaHUW B TETPab.
O003HaUUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPBI BBI3BIBAET
TPYIHOCTH, TTIOMETUTh U TIOMBITATHCS HAWNTH OTBET B PEKOMEHIIYEMOM
nutepatype. Ecnmum camocTosTensHO HE ymaercs pa3o0paThCcs B
Marepuaie, Heo0XoauMo chopMyaupoBaTh BOMPOC ©  3a7aTh
MPENoIaBaTeNlil0 Ha KOHCYJbTallUM, HA MPAKTHUYECKOM 3aHITHH.
VaenuTs BHUMaHHUE CIEIYIONAM TMOHATHIM (TIEpeUrCIeHUE TOHSATHIN)

u ap.

[Tpaktnueckue 3ansatust | [IpopaboTka paboueil mnporpamMmbl JUCHUIUIMHBI, YAensas ocoloe
BHMMaHHUE LETSIM M 33jJladaM, CTPYKTYpPE U COJEPKAHUIO JTUCUUILIAHBIL.
KoncnektupoBanue wuCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIH,
MOATOTOBKA OTBETOB K  KOHTPOJBHBIM  BONpPOCaM, MPOCMOTP
PEKOMEHIyeMOM JUTEpaTyphl, paboTa ¢ TEKCTOM (yKa3aThb TEKCT W3
HUCTOYHHMKA U Jp.), OPOCIYIIMBAHHE ayauo- M BHUJEO3aMUCEH 0
3aIaHHON TEeME, PEIICHHE PacYeTHO-TPAPUUCCKUX 3adaHUi, PEIICHHUI
3a/1a4y 1o ajNroOpUuTMYy U JIp.
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KonTponbHas 3HAKOMCTBO C OCHOBHOW M JIONMOJHUTEIBLHOW JUTEPATypOM, BKIIOYAsS
paboTa/MHAMBHUIyalIbHBI | CIIPABOYHBIC W3/IaHUS, 3apyOEKHbIE HMCTOYHUKHU, KOHCIEKT OCHOBHBIX
€ 3a1aHust [I0JIO)KEHUH, TEPMUHOB, CBECHUH, TpeOYyOUXCs 11 3allOMUHAHUS U

ABILIIOIIUXCSL  OCHOBOINOJIararomMMu B 3tol  TeMe. CocraBieHne
QHHOTAUMH K IPOYNUTAHHBIM JIMTEPATYPHBIM HCTOYHHUKAM U JP.

Pedepat/xypcoBas Pegpepam: Tlouck muteparypbl U cocTaBieHue Oubmorpaduu,
pabota UCIIOJIB30BaHUE OT 3 JI0 5 Hay4HBIX PadOT, U3JI0)KEHUE MHEHHUSI aBTOPOB
U CBOETO CYXICHHS IO BBIOPAaHHOMY BONPOCY; H3JI0KEHHE OCHOBHBIX
acrekToB 1pobiaeMbl. O3HAKOMUTBCS CO CTPYKTYpPOH U odopMIiIeHHEM
pedepara.

Kypcosas paboma: w3zydyeHue Hay4dyHOM, y4eOHOW, HOPMATHBHOM U
apyroii muteparypbl. OTO0p HEOOXOIMMOT0 MaTepuaia; GOpMHUPOBAHUE
BHIBOZIOB M pa3padOTKa KOHKPETHBIX PEKOMEHIAIUH [0 PEIICHHIO
MOCTABJICHHOW [EeMM W 3aJa4d; [POBEACHHE  NPAKTUYECKHUX
UCCIIC/IOBAaHWI TIO0 JaHHOW Teme. WHCTPYKIMsS TIO BBINOJHEHHIO
TpeOOBaHUN K OQOPMIICHHIO KypcOBOW pabOTBl HAXOIWTCS B
METOJMYECKUX MaTeprajax Mo JUCIUILIUHE.

[IpakTukym/maboparopH | Meronndeckne yka3aHus 1O BHIITOJIHEHHUIO JAOOPaTOPHBIX padoT
ast pabora (MOJICHO YKa3amb HA38aHUe OPOUIIOPYLL U 20e HAX00UmMCcs,) U Ap.

Komnoksrnym PaboTa ¢ KOHCTIEKTOM JIEKIUi1, TOATOTOBKA OTBETOB K KOHTPOJIbHBIM
BOIIPOCaM M JIp.

U JIp.

[TonroroBka k sk3ameny | [Ipu moAaroToBke kK s3x3aMeHy (3a4eTy) HEOOXOAMMO OPUEHTHUPOBATHCS
Ha KOHCIIEKTHI JIEKIIUI, PEKOMEHYEeMYIO JINTEpaTypy H Jp.

8. TPEBOBAHUA K NPOI'PAMMHOMY OBECIIEYEHUIO
YUYEBHOT' O TIPOLIECCA:

Hassanue 10 Ne munieH3nn

Onepanuonnas cucrema WindowsPro | JloroBop Ne65/2019 ot 02.10.2019

AHTHBHpYC Kaspersky Endpoint | JTorosop Ne 14-3K-2020 oT

Security 06.07.2020r.
Oducnoe npunoxenue Libre Office CBoboano pacnpoctpansemoe 110
Apxusatop 7-zip CBoboano pacnpoctpansemoe 110

bpaysep wu3o0paxenuit Fast Stone | CBo6ogHO pacnpoctpansiemoe [10
ImageViewer

PDF punep Foxit Reader CBoboaHO pacnpoctpansiemoe [10
Menua MIPOUTPHIBATEIIb VLC | CBo6oaHO pactmipocTtpansiemoe [10
mediaplayer

3anuck guckoB Image Burn CBoboaHO pacnpoctpansiemoe 10

DJVU 6paysep DjVuBrowser Plug-in CBo0OoHO pacnpoctpansiemoe [10

[Ipn peanuzanvu AUCIHUIUIMHBI C MPUMEHEHHUEM (YaCTHUYHBIM MPUMEHEHUEM)
JIMCTAHIIMOHHBIX 00Pa30BATENIbHBIX TEXHOJIOTUN UCTIOIB3YIOTCS:
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BeOuHapHas riardopma Zoom (morosop 6/u ot 10.10.2020r.);
HaOop  BeO-cepBucoB MS office365  (6ecrmathoe  T10  mist  y4eOHBIX
3aBenenuii https://www.microsoft.com/ru-ru/education/products/office);

cuctema aekTpoHHoro ooyuenus Moodle (cBoboHO pacipocTpansemoe [10).
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MHUHUCTEPCTBO HAYKH U BbICIIEI'O OBPA3OBAHUSI
POCCUHUCKOU ®EJEPALINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ’KETHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«Ps3aHCcKuil rocynapcTBeHHbI yHUBEepcUTeT iMeHU C.A. EceHnHa»

YT1BepxkIar:
JlekaH ecTecTBEeHHO-reorpaguueckoro
-/ - (dakynprera

/ L7
¥ //(: C.B. Xernos

«31» aprycra 2020 r.

AHHOTANMs padoyed MPOrpaMmbl JUCIHUTIJIMHBI
OPI'AHUHYECKAA XHMUA

HanpaBneHHe NOATOTOBKHU

04.03.01 Xumus

Hanpasnennocts (mpo¢uiib)
Hedrexumus

Ksamuduxarms
bakanasp

dopma 00yyeHus
OuHas

Psa3ans 2020
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1. Ieab ocBOeHMST TUCHMIIIMHBI

[emsiMu  ocBOEHUS  AUCHMIUIMHBI  «OpraHuyeckass XUMHS»  SBISIIOTCS
dbopMupoBaHHE HABBIKOB, CIIOCOOHOCTEM M KOMIIETCHIIMH CTYJIEHTOB B 00JIaCTH
0a30BBIX TEOPETHYCCKMX 3HAHUM OpPraHWYeCKOM XHMHUH, PpACKPBITHE CMBbICIA
OCHOBHBIX 3aKOHOMEPHOCTEH MpPEBpAILCHUH OpPraHUYeCKUX COCAUHCHUH, YMEHUE
MOJIb30BAThCSI OCHOBHBIMM MEXAaHU3MaMM PEaKIMid M MPEICKa3bIBaTh HAPaBJICHUS
pEaKIuu.

2. Mecto nucunmiiuasl B crpykrype OIIOII
JlvcuumirHa OTHOCUTCS K 00s13aTeNbHOM yacTu bioka 1.
JucnummuHa u3ydaetcs Ha 3 Kypcee (5, 6 cemecTpsi).

3. TpynoemkocTh MUCHUILINHBI: 16 32YETHBIX eINHMUII,
576 akageMU4YeCKHUX 4acoB.

4. Ilnanupyemsbie  pe3yjbTaTbl  O0y4YeHHUsi 10  JMCHUILIMHE,
COOTHECEHHbIC € IUIAHUPYEMBbIMHM Pe3yJbTATAMHM OCBOCHHUSI 00pa30BaTebHOM
NPOrpaMMbl 1 HHANKATOPAMHU HOCTHKEHUS] KOMIIeTEHIIUIA:

OIIK-1.1. 3uams: OCHOBBI 3KCIEPUMEHTAIBHOM pabOThI, METOJbl CHHTE3a
OpPTaHUYECKUX COCTUHEHHUHN. Ymemsb: UHTEPIPETUPOBATh, CUCTEMATH3UPOBAThH JaHHBIC
AKCIIEPUMEHTOB. Bnadembv Hagvlkamu: COCTABICHUS AaHAIUTUYECKUX O0030pOB IO
3aJlTaHHON TEMATHKE.

OIIK-1.2. 3uams: OCHOBHBIE TEOPETUYECKUE pa3eibl OPTaHUYECKON XUMHH, a
TaK)K€ aKTyaJlbHbIE HampaBlieHUS B OO0JIACTH COBPEMEHHOH OpPraHWYECKOW XHWMUHU.
Ymemsb: TNpUMEHATh TEOPETHUECKHE 3HAHMUS Ha MPAKTUKE JJIs CaMOCTOSITENIbHO
NPOBEJCHUS SKCIIEPUMEHTOB, aHAJIW3UPOBATh, IOJIyYEHHBIE pPE3yJbTaThl. Biradems
HaebIKamu. TIPOBEIEHUS XUMUYECKOTO SKCIIEPUMEHTa, MAaTeMATUYECKUMU METOIaMH
MOJIEIMPOBAHUS B OPraHUYECKON XUMUH.

OIIK-1.3. 3namb: OCHOBHBIE 3aKOHBI U aKTyaJIbHbIE HAMPABIICHUS OPTraHUYECKOM
XUMHH; COBPEMEHHOE COCTOSIHME HAayKd B OOJACTH OPraHUYECKON XUMHHU. Ymemy:
UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS Ha MPaKTUKE JUIsl TUIAaHUPOBAHUS SKCIIEPUMEHTA
HA OCHOBE aHaJM3a JIMTEPATYPHBIX JAHHBIX;, aHAJTU3UPOBATh U 0000IIATH PE3yIbTAThI
AKCIIEpUMEHTa, (OPMYJIUPOBATh BBIBOABL. Bradems Hasvikamu: COCTABICHUS
COOCTBEHHBIX CHHTETHUECKMX W AaHAIUTHYECKHMX METOJAMK Ha OCHOBE paHee
OIyOJIMKOBAHHBIX JINTEPATYPHBIX JTaHHBIX.

OIlIK-2.1. 3uams: TexHuKy O0€30MacHOCTH TMpU paboTe B XUMHUYECKOU
naboparopuu, MpaBWiia XpPaHEHUS U YTWIM3AIMH PEAKTHBOB, MEPBYIO TMOMOIIb MPHU
OTpaBJICHUSAX, OXKOTax. Ymemsb. TPUMEHATH Oe30MacHble MPUEMBbI MpU padboTe C
OpPraHMYECKUMHU pPEAKTHBAMH M XUMHYECKMMH MpuOOopamu. Biradems: crnocoOaMu
0€30MacHOro OOpaleHUs] C XUMUYECKUMH PEareHTaMu C Y4eTOM HMX (DU3HUECKUX U
XUMHAYECKUX CBOMCTB.

OIIK-2.2. 3uams: OCHOBHBIE METOJABI U MPHUEMBI IKCIIEPUMEHTAIILHON PabOTHI;
Ha3BaHMsS M Ha3HAYCHUE XMMHMUYECKOM MOCYIbl M OOOpYAOBaHUS ISl MPOBEICHUS
CUHTETUYECKUX paboOT. Ymemsb. MPUMEHSITh HABBIKM COOPKH XUMHUYECKUX YCTAHOBOK,
CrocoObl BBIJICJICHUSI U OYMCTKUA BEILIECTBA. Brademv Hasvikamu: TUIAHUPOBAHUS U
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OCYIIECTBIICHUS! CHUHTE3a OPraHWYECKUX COCIMHEHUH; Ccrmoco0aMu BBIIEICHUS,
OUMCTKH M aHAJIM3a 1IeJIEBOT0 COCAMHEHMUS.

OIlIK-2.3. 3nams: CBOWCTBA OPraHUYECKUX COCIUHEHMM, METOIbl IMOIY4YECHUS,
UACHTU(UKAIIMM U HCCIEJOBaHUS CBOWCTB BEIIECTB (MarepuaioB). Ywems:
OPUMEHSATh TEOPETUYECKHUE 3HAHHUS MO OCOOEHHOCTSIM CTPOCHHS OpPraHUYeCKUX
COCIMHEHUM  pPAa3IMYHBIX  KJIACCOB TMpPH  OMNPENEICHUHM UX  KauyeCTBEHHOTO,
KOJMYECTBEHHOTO U (a30BOro cocraBa. Biradems: pa3UYHBIMU METOAUKAMU
TUTAHUPOBAHMSI U TIPOBEJICHUSI aHATUTUYECKOTO SKCIIEPUMEHTA U METo1aMU 00paboTKU
€ro pe3yibTaToB.

OIIK-2.4. 3uamb: TEOpEeTHUYECKHWE OCHOBBI TPAJUIIMOHHBIX M HOBBIX Pa3JeliOB
OpPraHUYECKON XUMHH, TIEPEIOBbIC HAIMPABJICHUS U COBPEMEHHBIE TEOPUHU B 00JIACTH
WCCJICIOBaHMs KJIACCOB OPraHUYECKHX COCOUHEHHH. Ymemsb. CcaMOCTOATEIBHO
paboTaTh C HAYYHBIM 000PYZOBaHHUEM, PEIIaTh BO3ZHUKAIOIINE BOIIPOCHI, CBSI3aHHBIC C
TEOPETUYECKUMH U SMIHUPUUECKUMH aCTIeKTaMU UCCIEAOBaHUs. Brademsv Hagvlkamu:
paboThl HAa COBPEMEHHOH ammapaType, NPUMEHSEMOM B CHHTE3€ M HJEHTU(UKALUN
BEIIECTB (MaTEpUasoB).

OIIK-3.1. 3namb: MHCTPYMEHTHI U METOJIbl MaTEeMAaTHUYECKOT0 MOJEIMPOBAHUS
IUIA  pa3pelieHusl CTPYKTYpbl M CBOWMCTB OPraHWYECKUX COCOUHEHHH. Ymemy:
OPUMEHSTh METOJIbl MAaTeMaTHUYE€CKOTO MOJICIUPOBAHUS JUIsl OMUCAHUSA CTPOCHHS U
PEaKIIMOHHON  CIMIOCOOHOCTH  OpPraHWYECKUX BEIIECTB. Birademv  (Hasvikamu):
OCHOBHBIMH  METOJaMH  TMOJYIMIMUPUYECKHUX  pacueToB  JIs  pPEIICHUsS
npo¢heCCUOHANIBHBIX 33/1a4.

OIIK-3.2. 3namb: CTpOCHHE U CTPYKTYpHBIE OCOOCHHOCTH OPTaHUYECKUX
coequHeHN. OCHOBBI (DM3UKO-XMMHUYECKHX METOJOB U THUIIBI TPO(HECCHOHATBHBIX
MporpaMM, HEOOXOAMMBIX JIi WHTEPIPETAllud TOMYyYEHHBIX PEe3yNbTaToB. Ymems:
paboTaTh CO CTaHAAPTHBIMU U TMPO(PECCHOHANTBHBIMU TpOTpaMMaMH i PEIICHUS
XUMHUYECKUX 3a7ay Pa3IMYHOW HamnpaBlIE€HHOCTU. Brademwv nagvikamu: pabOTHL €
IpOrpaMMHBIM OO€CIIeYeHUEM ISl pelIeHrs NpOodeCcCHOHAIbHBIX 33]1a4, CBA3AHHBIX C
MOJIETUPOBAaHUEM CTPYKTYpPhl ~ MOJIEKYJI u 00pabOTKOM  pe3yJbTaTOB
MHCTPYMEHTAJIbHBIX METOJIOB UCCIIEI0BAHUSI.

OIIK-6.1. 3namw: mnpaBuna oGOPMIICHUS CTAaHIAPTHOM OTYETHOW (OPMBL.
Ymemw: UHTEpHpPETUPOBATH PE3YIbTATHI METOAUKU CHUHTE3a OPTaHWYECKUX BEILIECTB
U UX aHalu3a, C TMPUBJICUYEHUEM HMHCTPYMEHTAIBHBIX METOJO0B HCCIICOBAHUS.
Braoemv Hagvikamu: CUCTEMATHU3WPOBAHMA, aKTyaldu3aluud HWHGOpPMALUU IS
COCTaBJICHHS OTYETOB TIO 3a/JaHHOM TeMaTHKe.

OIIK-6.2. 3namb: OCHOBHbIE HOpPMbI U TpeOoBaHMs g O(QOpMIEHUS
nyOnMMKaii B OTEYECTBEHHBIX U 3apyOeKHBIX JKypHajax. Ymems. coOuparts,
CUCTEeMAaTU3UPOBATh M AaHATU3UPOBATh HAYYHYIO JHTEpPATypy IO 3aJaHHOW TeMe;
MOJIb30BaThCSl DJCKTPOHHBIMH W WHTEPHET-BEPCHSIMH 0a3 [TaHHBIX; TPOBOJIUTH
CTaTHUCTUYECKYI0 O00pabOTKYy JaHHBIX C MCIOJb30BAHUEM JMHEHHBIX M HETMHEHHBIX
METOJIOB aHaJIM3a M CTAaHIaPTHOTO MPOrPaMMHOTO olOecriedeHust. Brademsy Hagvikamu:
[[eJICHANIPABJICHHOTO0 CcOOpa JIUTEepaTypbl W aHaIM3a HAyYHOW JUTEpaTyphbl, B TOM
YHCJIe C MCIOJB30BAHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJOTHI; METOJaMU
00paboTKM  pe3ylbTaTOB OKCIEPUMEHTa C TMpUBJICUEHUEM HWHOOpPMAIUK U3
TEMaTHYeCKUX 0a3 TaHHBIX.
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OIIK-6.3. 3namb: npuHIUNBI OOpaOOTKH TMOMYYEHHBIX B HCCIICIOBAHUU
pe3yNbTaTOB, TPEICTaBICHHE WX B HHPOPMAIIMOHHOM BHIE. Ymems. 0000mIaTH
JUTEpaTypHbIE W DSKCICPUMEHTAIBHBIC TaHHBIC. Biademb Ha8biKamu. W3JIOKCHUS
uHpOpMAIlMd B BHJE TE3UCOB B COOTBETCTBUM C TIPaBWJIaMH W HOPMaMH,
YCTaHOBJICHHBIMU B XUMHUYECKOM COOOIIIECTBE.

OIIK-6.4. 3uams: OCHOBBI pPabOTHl B MNPOPECCHOHAIBHBIX TIpapUYECKUX
pemakTopax. Ymems: CaMOCTOSTETIFHO CTPOUTH MIPOIECC OBNAJACHUS HHDOpMaIHei, ee
00pabOTKM M CTPYKTYPHUPOBAHUS VIS BBITIOJTHEHUS TPOPECCHOHATIBEHON A TEIHHOCTH.
Bnaoemsv magvikamu pabOThl XUMUYECKHX TpaQHUUECKUX pelaKkTopax, Mmporpammax
cocTaByieHus npe3eHTanuii PowerPoint.

S. dopMa IPOMEKYTOYHOH aTTECTALUM U ceMecTp (bI) MPOX0KACHUA
Ok3ameH (5, 6 cemecTpnl).

I[I/IC]_II/IHJIHHa pean3yCcTCad YaCTHU4YHO C IIPUMCHCHHCM JHUCTAHIHWOHHBIX
O6pa3OBaT€JII)HI>IX TEXHOJIOT U,



