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BBOJTHASI YACTD
1.  LIEJM OCBOEHMS JUCILUTIIMHBI (MOJYJIST)

[enssmMu ocBOSHUS TUCHMUILUTMHBI (MOTYJIS)

Opraanueckas XUMHUs
SIBISIFOTCS  (DOPMHPOBAHHE HABBIKOB, CIIOCOOHOCTEN M KOMIETEHIIMM CTYJIEHTOB B
00jsacTH 0a30BBIX TEOPECTHUYCCKUX 3HAHMI OpraHMYECKOM XHMMHH, PACKPBITHE
CMBICJIa OCHOBHBIX 3aKOHOMEPHOCTEH NpEeBpalllCHUN OpraHMYEeCKHX COCAMHCHUM,
YMEHHE I10Jb30BAaThbCI OCHOBHBIMHM MEXaHHU3MaMH pEaKIMU M IPEACKa3bIBaTh
HanpaBJICHHUS PEaKIN.

2. MECTO INCHUIUTMHBI (MOAYJIA) B CTPYKTYPE OIIOII BY3A

2.1. MucrumamHa (Moayns) OpraHudeckas XUMUs

OTHOCHUTCA K 00513aTEeILHON yactu bioxka 1.

(00s3aTeNnBHON YaCTH MM YacTH, (POPMUPYEMOil yJacTHHKaMU 00pa30BaTeNbHEIX OTHOIICHHMH)

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, OPMUPYEMbIEC TAaHHOW TUCIUTUIMHOM:
Opra"HnyecKkui CUHTE3




2.4 TlepeueHb MIAHUPYEMBIX PE3YyIbTATOB O0YUEHHUS MO TUCIUILINHE (MOYJIII0), COOTHECEHHBIX CIUIAHUPYEMbBIMU

pe3ysibTaTaMi OCBOEHHSI OCHOBHOU MPO(hecCHOHATBFHOM 00pa30BaTEIbHON TPOrpaMMBI

N3yyenne naHHOW NWCIMIUIMHBEI HAmpaBieHO Ha (opmupoBanue y oOyuaromux obOmenpodeccrnonansubix (OIMK) m
npodeccuonanpubix (I1K) kommerenuii:

Kon u conepxanue

KOIL 1 HAUMCHOBAHUEC

[lepeueHs MIaHUPYEMBIX PE3yIbTATOB 00YUEHHUS 110 TUCLUIIIIMHE

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, Haspikamu

AQHAJIM3UPOBATh U CucremaTusupyert u AKCIIEPUMEHTAIBHON CUCTEMAaTU3UPOBATH COCTaBJICHUSA

UHTEPIIPETUPOBATH AQHAJIU3UPYET 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 TEOPETUUECKUE 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| HIKCIEPUMEHTOB, 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
HaIpaBJICHHOCTH 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, MpaBWia | OPraHUYECKHUMHU XUMHAYECKHUMHU
BKJTIOYasi CHHTE3, aHAIU3, XPaHCHUS U peaKkTUBaMu U peareHTaMu ¢ y4eTOM
U3yUYEHHUE CTPYKTYPHI U YTUJIM3AIMNA PEaKTUBOB,| XUMHUYCCKHMU uX (PUBNYCCKUX U
CBOWCTB BEIIECTB U MIEPBYIO MTOMOIIb TIPH npudopamMu. XUMHUYECKHX CBOMCTB.

MaTCepHuaJioB, HCCICIOBAaHUC
MMpoNHeECCOB C UX YIaCTUCM

OTpPAaBJICHUAX, OKOT'aX.

OIIK-2.2. TIpoBOANUT CHHTE3
BEIIECTB ¥ MaTePUAIOB
pa3HOM NMPUPOJIBI C
UCTIOJIb30BaHUEM
UMEIOIIUXCS METOANK

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

[IpuMeHsTh HaBBIKH
COOpPKHM XUMHYECKUX
YCTaHOBOK, CIIOCOOBI
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 ONIEPAIUH JIs
OTIPEJICTICHUST XUMUYIECKOTO
1 $a30BOro cocTaBa
BEIIIECTB U MaTepPHAaJIOB 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 OIPEACICHUU UX
KauyeTCBEHHOTO,
KOJIMYCCTBCHHOI'O nu
(ha3oBoro cocraBa

MeTogaMu  00paboTKH
€ro pe3yJbTaToB

OIIK-2.4. TIpoBoguT
UCCJIEJOBAaHHS CBOMCTB
BEILIECTB U MAaTEPHAJIOB C
UCIIOJIb30BAaHUEM CEPHIHOTO
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
COeIMHEHU
OIIK-3 Cniocoben npumensats| OIIK-3.1. [Ipumensier MucTpymeHTBI 1 MeTOABl | [IpuMeHATH MeTObI OCHOBHBIMHU METOJAMU
pacueTHO-TEOPETUYECKHE TEOPETUYECKHE U MaTeMaTU4YECKOr0 MaTEMAaTHYECKOTO HOJIyDMITUPUYECKHUX
METOJIbI JUISl U3yUYECHUS MOJIYSMITUPUYECKHE MOJEIU [MOAECTUPOBAHUS AJIs 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-XIMUYECKHX XUMHMYECKMX  3a7ad | 3a7ay, CBI3aHHBIX C
METOJIOB U THIIbI pa3nu4HoOI MOJIETUPOBAaHUEM
npodeCcCHOHATIBHBIX HaIlpaBJIEHHOCTH CTPYKTYpBI MOJIEKYT U
mporpamm, 00paboTKOi

HEOOXOIUMBIX JUISI

pe3yabTaToOB




UHTEpIpPETALMU 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 BEILIECTB U UX COCTaBJICHUS OTYETOB
[paBWJIaMU, IPUHATHIMU B aHaJu3a, ¢ 0 3a/1aHHOM TeMaTHKe
npogeccuoHaIbHOM IpUBJICYCHUEM
coo01ecTBe UHCTPYMEHTAJIBHBIX
METO/10B
MICCJIEJIOBAHHUS
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 nyonukanuii 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 XUMUYECKOM 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 Ne5 | Ne6
4acoB
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. CamocrosTenbHas pabora cryaeHTa (Bcero) 110 54 56
3. KypcoBas pabota (pu HaIH4um) Eg
Buj npomexxyTouHoi 3auet (3), 2 36 36
arrecraluu 3K3aMeH (9) 9 9
NTOI'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 cucrema 3eKTpoHHoro ooyuenust Moodle (cBoboano pactnpocrpansemoe I10).

2. COAEPXAHUE JUCHUIIJIMHBI (MOAYJI)


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

2.1. Conepxanue pas3iesioB JUCUUILIUHBL (MOJTYJIS)
Ne Ne HaumenoBanue ConeprkaHue pazzerna
ceMecTpa | pa3ziena paszena AUCUUILIMHBL (MOIYJIs) B JUIaKTUYCCKUX SIMHUIAX
1 2 3 4
5 1 Beenenue CriocoOsbl n300paKeHus MOJIEKY
Tumel cBsA3€i, TPOMEKYTOYHBIC YACTHUIIBI |[OPTaHHYECKUX COETMHEHM,|
B OpTaHMYECKHUX PEaKIUAX. MOJIEKYJISIDHBIC,  CTPYKTYpPHBIE il
OnexkTpoHHbBIE 2P HEKTHI. DIICKTPOHHEIE (hopMyITBL. Turer
Kucnotst u ocHoBanHwUsI. YTJIEpOAHOTO  CKelleTa, AaIUKIMYEecKue,
Crepeoxumust OPTaHWYECKUX [UKIMYECKHE H  TEeTePOIUKINIECKUE
coequHeHul.  dusnueckue  MeToAbl [coequHeHus.  M3omepus.  'omosorusi.
HCCIIENOBAHUS B OPraHNYECKON XUMUU OcHOBHBIE (YHKIHOHAJIBHBIE TPYIIBl H
KJIacChl ~ OPraHWYEeCKHUX  COEIUHEHHI.
3amectutenbHass HomeHkiarypa HOITAK.
OcHOBHBIE MIPUHIATIBI IIOCTPOECHUS
Ha3BaHUN OPraHUYECKUX  COEAUHEHHUH,
[pOJTOHaYATbHAS CTPYKTYpa,

XapaKTepuCTUUeCKue rpynmnbl. HasBanus
HEPYHKITUOHATBLHBIX 3aMeCTHUTENeH,
(DYHKIMOHAIBHBIX NpeAeIbHBIX
17

HETpEeIeNbHBIX paanKanoB. CTapIIMHCTBO
(dyHKUMOHANBHBIX  rpymil.  OCHOBHBIE
MpaBHja COCTABJICHUS 3aMECTHTENBHBIX
Ha3BaHUH OPraHWYECKHX COCAWHCHUIA,
BEIOOp W HyMmepauus TJaBHOH IIemw,
MPaBHIIO HaMMEHBIINX JIOKaHTOB.
HazBanust OCHOBHBIX KJIacCOB
OpraHUYeCKUX COCIAMHEHHH, CIIOKHBIX
MOJIH- U TeTepoyHKIHMOHATBHBIX
COCMHEHNH. YTiepon, 3JIEKTPOHHAS
KOH(UTypalus; THOPUAN3AIKS YIIepoa|
B OpraHUYeCcKUX

rpyI1il,

COCITMHEHUSX. Tumst XUMHUYECKHX|
CBsI3ell B OpPraHUYECKUX COEIUHEHHUSX(O,
M-CBSI3b).

dusnyeckue XapaKTEpUCTUKH  CBA3EH:
DHEpPrus, JUINHA, MOJISIPHOCTB,
[OJISIPU3YEMOCTb.

['OMONUTHYECKUH,  IeTEPOLUKINYECKUN

pa3pbIB CBsI3EH.
[ToHsATHE O MPOMEKYTOUYHBIX YACTHUIAX,

CTpoeHHE MIPOMEKYTOUYHBIX
qacTUL(paguKabl,

KapOOKaTHOHBI, KapOaHuOHBI). Kuciotsl
158 ocHoBanusi(bpencren, JIptouc).
CornpsKeHHBIC

KUCIOTBI W ocHoBaHus. KucnorHo-
OCHOBHBIC  paBHOBecHsi(Ha  TIpUMeEpe
CIIMPTOB, aJIbJCTHIOB,

KETOHOB, KHCJIOT u aAMHHOB).

Koncranra kucnotHoctu(pKa). Bnmsnue
3aMeCTUTENICH Ha

IKHCJIOTHOCTb n OCHOBHOCTH




OpraHHYECKUX COCTUHCHHIA.
[Ipupona WHIYKTUBHOTO s dexra.
Krnaccugukaius 0OCHOBHBIX 3aMECTHTEICH

MO 3HAKY
M OTHOCHUTEIBHOW BETMYHHE(CHILHBIN,
c1a0bIit) WHAYKTUBHOTO addexra.
[Tpupona

[pe3oHaHcHOTO(Me30MepHOTO) b deKTa.
Crioco0sl 0003HaueHUS! WHAYKTUBHOTO U
[PE30HAHCHOTO a¢dexra(pe3oHaHCHBIC
CTPYKTYpBI, KpHUBBIC CTpeinku). [IpaBuia)
HATTHCAHWS

[PE30HAHCHBIX CTPYKTYP [Mpumepsl
rpynn  ¢tM, -M  a¢ddexramu. Ananmsz
BITMSTHUS

3aMecTUTeNe(CoueTaHue HWHAYKTHBHOTO
M pe30HaHCHOrO 3(deKToB, TONBKO
WHTyKTHBHBIC

3aMECTUTENH, TPUMEPhl 3aMECTHUTENICH C
MPOTHUBOIMOJIOKHBIMU 3 dekTamu) Ha
TUITMYHbIC

CBOHCTBA(CTAOMIBHOCTD KaTHOHOB,
AHHOHOB, KHCJIOTHOCTb H OCHOBHOCTI))
OpraHu4ecKux
COCMHEHUI.

300paskeHne TETpasApHIEcKOro aTroMa
yrJiepoJia B MPOCKIUH Ha TUIOCKOCTH.
KJ'II/IHOBI/II[HI)Ie MIPOCKIUH, <«JICCOIMUIILHBIC

KO3JIBDY, MPOEKLIUU HrromeHna.
Kondopmarum,
KOH(QOPMEPEI. 3acnoHeHHas,
3aTOPMOXKEHHAs, CKOILICHHAS]
KOH(OpMAITHH.

Mosiekynibl, HE HMEIONINEe JIIEMEHTOB
cummeTpun. CBs3p ¢ TUOpUAM3aIei

yraepoaa.
IACHMMeTpHUYeCKUe LICHTPBHIL.
DHAHTHOMEPHL. Panemarsl.

Pauemuzanus. XupaabHOCTb.
[Tonspuzanus CBETa. Paznuuus B
CBOIiCTBax  »HAHTHOMEpOB. M3MepeHwne
yIJ1a ONTHYECKOrOo BpaieHus. Popmyiibl
Oumepa. IlpaBuna  oOpameHuss ¢
(dopmynamu duriepa. AGCoOTHAS
KOH(pHUTYypauusl. R,S-HOMeHKnaTypa|
Kana-HUuronsna-Ilpenora. OnpenencHue
MopsaKa

CTapIIMHCTBA 3aMecTUTeNe Y|
ACUMMETPUYECKOTO  aToMa  yriepoja.
Ciryqaifi HECKOJIBKHX

ACUMMETPUIECKHIX aTOMOB.
/TnactepeoMepHble U JHAaHTHOMEPHBIE
napsl Ha MPUMEPE BUHHBIX

KHUCJIOT. Me30-(hopMBI.

WudpaxpacHas CIICKTPOCKOIIHSI,
[Mpupoga UK cnexTpoB, cmocoObl HX
M300paKeHHUS,




XapaKTePUCTUUYECKUE YaCTOTH]]
MOTJIOMICHNS.

DnexTpoHHast crekTpockonus. IIpuponal
CIIEKTPOB, TUIIBI AJIEKTPOHHBIX MEPEXO0B,
MOHSITHE O

XpOMO(OPHBIX TPYMIHUPOBKAX, CIOCOO
n3o0paxenuss YO CHEKTpOB.

CrexkTpel ~ TPOTOHHOTO  MAarHHUTHOTO
[pe30HaHca. [Ipupona, OCHOBHBIE
XapaKTEePUCTUKH:

XUMUYECKUNA  CIBUT, HHTEHCUBHOCTb,
MyJBTHUIUIETHOCTS CHTHAJIOB IIPOTOHOB;
CIIUH-CITUHOBOE

B3aMMO/JICHCTBUE.

Macc-CeKTpOMETPHSL. OCHOBHBI€]
MPUHIINTIBL, MOJIEKYIISIPHBIN WOH,)
M30TOIHBIA COCTAB MOHOB,

OCHOBHBIE Iy TH (hparmMeHTanINY
BOXHEHIINX  KJIACCOB  OPTaHMYECKUX
COETMHEHU.

AnKaHbl

AJKEeHBI

AJKUHEL.

AJIKaTuEeHEbL.

HyxreodunpHoe 3amenieHne B
ann(haTHICCKOM PSIITY.

Peaknuy S3MIMMIHHPOBAHMS.
MertamroopraHn4ecKue COSeTNHCHNUS.
CrupThl ¥ IPOCTHIC IPUPHL.
JIByXaToOMHBIE CTIUPTHI.

IIpoctsie 3¢ups!.

ANbIeruansl 1 KETOHEL.

KapOGoHOBbIE KHCTOTHI M KX TPOU3BOHBIE

Ctpoenue, romonorusi, npupoga C-C u
C-H cBszell, wu3omepusa, TIeOMETpUs

MOJIEKYJIbI,
MeXaTOMHBbIE paccTOsSHHsS. BpaieHue
BOKpyrC—C ceszedl.  Ilonsitue o

KOH(pOpMaIUsIX Ha
npuMepe  KoHpopManuid ~ dTaHa |
Oyrtana. [loHsiTHE O TPOCTPaHCTBEHHBIX

MPENsATCTBUSAX.
Koungopmaruu rofi-, aHTH-,
3aCIIOHCHHBIE. OHEpreTUIeCcKue
ITUarpaMmebl.

XMMHAYEeCKHe CBOMCTBA aJIKaHOB. I OMO-
M TETePOIUTUICCKUN Pa3phIB CBS3H.
XoprupoBaHue METaHa. Mexanuzm
ETHOU paguKaIbHOU PEaKLHUH..
OTHOCUTENBHBIE CKOPOCTH

xyopupoBanus C-H cBszeit pa3audHOro
TrTia(TIepBUYHBIX, BTOPHUYHBIX,
TpeTnyHbIX ). CTpoeHHe

QJIKUJIBHBIX PaJMKaJIOB, HX CTaOUIBHOCT.,

['nnepkoHbIOranusl. CeNneKTUBHOCTH|
XJIOPUPOBAHUS

151 OpOMHPOBaHUS AJIKaHOB.
N30upareabHOCTh peaxiuu 7|

reMmeparypa. Jpyrue pagukaibHble
[pEeaKUK AIKaHOB. KpeKMHT TEpMUUYECKHIA.
Oxucnenue, roperue.  HaOmoneHue

oOpa3oBaHus
ATKUIIBHBIX paJuKaoB. Kpexumr)
KaTaJTUTUYECKUH. Pacnpoctpanenue

AITKAHOB B MIPHPOJIE U UX
MCTOYHUKY. [[pUMeHEeHre allkaHOB.

MeTo bt MOJTy4YEHHUS]
aTKaHOB(MCITOJIE30BAHHE
METAJJIOPTaHUYECKUX COCIUHEHUH,

TUIPUPOBAHNE HEIpPeeNbHBIX




COCTMHCHUH, BIEKTPOIU3 coJiel
KapOOHOBBIX KHCIIOT).

DIIEKTPOHHOE CTPOCHHUE JIBOMHOM CBSI3M
C=C. DHeprusi m— U 6— CBSI3U B ITUJICHE.
['comerpudeckass nu3oMepHs. (IIHC-TPAHC-
nZ/E-  HOMEHKIaTypa). 3aBHCHMOCTH
CTaOMIBHOCTH

QJIKEHOB OT CTEMEHM 3aMeleHUs] TBOMHON
CBSI3H.

['eTeporennoe 5 TOMOI'€HHOE
TUAPUPOBAHUE AQJIKCHOB. | eTepOreHHBIC
KaTaJIn3aTOPhI Ha

OCHOBE COEUHEHU METAJIOB
[IATUHOBOW TPYIIbI,  HUKENIb PeHes.
Kommieke YunkuHCcoHa.

CrepeoXuMust THAPUPOBAHHUS.

[TonsTue 0 HYKJICODUITBHBIX 51
AIEKTPO(IITFHBIX U pPearcHTax.
OneKTpo(WIbHOE  TPUCOSAMHEHHE K
ankeHaMm. OOlmee NPEACTaBICHUE O
MCXaHU3ME

peakiuii, OHWEBBIE HOHBI, CKOpPOCTH
OTIpeIeTISTIoIas crausl.
CTepeoceIeKTUBHOCTh MpoIiecca.

AdE2 nAdE3 MexaHU3MEL.
[lpucoenuaenne xmopa W Opoma K
ankeHaM.  MexXaHu3M,  CTEepEeOXUMUs,
IBJIINSTHUEC

3aMecTUTeNeH Ha CTEPEOXHMHUIO
npucoenuaeHusI( 1 -penunnpornen). Csi3b
CTEPEOXUMUHI

MPUCOCIMHEHUS c BO3MOXHOCTBIO

CYLIECTBOBAHUSI ~ MOCTHKOBBIX  HMOHOB.
[Mpucoeauunenune 6poma

K [IMC- U TpaHC-OyTeHam-2.
['maporanoreHupoBaHUE.
PernocenekTuBHOCTh  AIIEKTPOPHIBLHOTO
MPUCOETUHEHUS K

ankeHaMm.  I[IpaBuno  MapKOBHUKOBA.
CtabuinbpHOCTh
nHTepMeanara(kapOokaTroHa). Brousaue
3amectutenied npu C=C cBi3M Ha
CKOpocTb  mnpHucoeauHeHus. IlocTynar
X5MMOHA.

Bakneiliye npuMepsl: NPHUCOEIUHEHHUE

raJloreHOBOIOPO/IOB K CTHPOITY,
BUHHUJIOBBIM >(hUpam u
BUHUJIXJIOPHIY. Uckimoyenus u3

(opManbHOTO MpaBWiIa MapKOBHUKOBA:
(1) mpucoeauaeHue K
DIIEKTPOHOAE(PUIINTHRIM  ajkeHaMm, (2)

MPUCOETUHEHUE OopaHoB, 3)
paMKaIbHOE

MpUCOETNHEHHE. PacmmpurensHoe
TOJIKOBaHKE MpaBuiia MapKOBHHKOBA.
[ToGounble peaxkiun npu

DIEKTPOPHIIFHOM  TPHUCOEIWHEHHH K




AJKeHaM: CONPsKEHHOE

MPUCOECIUHEHUE HyKJIeogua,
MeperpyninupoBKU KapOeHHEBBIX
MOHOB(THIPUAHBIE U ANKHIIbHBIE CABHUTH).
KucnoTHo-katanusupyemas TUApaTarys
AIKEHOB. YCIOBHS U OTPaHHYCHUSL.
IATbTEpHATUBHBIA ~ HENpPAMOM  METoA
TUApaTalMi— THAPOKCUMEPKYPUPOBAHUE.
IATTKOKCUMEPKYPHPOBAHHE.

Perwo- 17§ CTEPEOCEIICKTHBHOE]
MPUCOSMHEHHE THIPUIOB
bopa(6opaHOB).

Pernocrnernupuyeckue

rUAPOOOPUPYIOIIHE

areHTHI(TUCHaMUIOOpaH,  TEKCHIIOOpaH,
9-bBH).

[IpeBparenue 0OpOpraHuvecKuX
COCMHEHWH B alKaHbl,  CHHPTHL,|
QUIKAITaJI0T €HHU I,

O30HONMM3 ankeHoB. OKUCIHUTENbHOE H
BOCCTaHOBHUTEIHHOE paciiernyceHue
030HHIOB.

OxuciieHHe aJaKeHOB [0 JHOJOB W
SIIOKCHIOB(TUAPOKCHIINPOBAHUE
MepMaHraHaTOM

Kajus 1o BarHepy, TeTpaokcHIOM OCMUS,
FUAPOKCHJIUPOBAHUE  Yepe3  TUAPOJIU3
PIIOKCHJIOB 110

[TpunexaeBy). Crepeoxumus
TUIPOKCUITUPOBAHUS AJIKEHOB.
JlokazaTenbCcTBa OTACIBHBIX

cTauit CHH- u AHTH-
UIPOKCHIIMPOBAHUS MIPOMEKYTOUYHbIE
MPOIYKTHI npu CUH- U aHTH-
UIPOKCUIIMPOBAHUH.
CBoOoHOpaTUKaIbHBIE peaxuuu:

NpHCcOoeTMHEHHE OPOMHUCTOrO BOAOPOA
mo Xapamly, HWHHIHAATOPBl  PEaKIH,
MEXaHH3M.. AnnnnsHOE
raJloreHUPOBaHUE: MOyIEeHHE
XJIOPUCTOIO a/uIMjIa M3 MpPOINMIIEHA B
ra3zoBoi ¢ase, AJUTUIIBHOE)
OpomupoBanue o Bomro-Lluraepy.
Kapbenbl.  Meroapl  T€HEPHPOBAHWS.
[loHsiTHE O CHHIVIETHBIX M TPHILJIETHBIX
kapOeHax,

WX CTpOEHUE, THOPUAN3ALINS, YTIIBI MEXKIY|
cBa3siMu, CTepeoXuMUs IPUCOETNHEHUS K
AIKEHaM.

Kapbenounpr.

[Tonumepuzanus aJKeHOB(KaTHOHHAS,
AHHOHHAs, paauKambHas). Cunres
AJIKEHOB

(peakiim DIIMMHUHUPOBAHUSA,
CTEepPeOCeNICKTUBHOE TUAPUPOBAHUE

ANKUHOB, peakius Butrura-XopHepa,
METAaTE3UC  aJIKEHOB, peakius Xeka,




KPEKWHT U JCTUAPUPOBAHUE aTTKAHOB).
DIIeKTpOHHAS pupoaa TPOMHOU
yraepoa-yrieponHoi  cBs3u.  CTpoeHHe
areTHICHA.

CtepeoceneKTHBHOE TUAPUPOBAHIE
ankuHOB. C-H-KHMCIOTHOCTH  aJKWHOB.
Hcnonp3oBaHue

AT TIIICHUIOB B OpPTaHHYECKOM
CHHTE3E. DneKTpohUIHLHOE
MPUCOCMHCHUE K AJIKHHAM.

CpaBHEHHE pEaKIIMOHHOH CIIOCOOHOCTH
AQIKEHOB W QJIKUHOB. [ maparanms

ANKHUHOB(PEaKLns
Kyueposa). Perno- 5|
CTEPEOCEIICKTHBHOE MPUCOETMHEHHUE]

ruapuaoB Oopa.
['MapoafOMUHUPOBAaHUE  AJIKUHOB €

JINBAJI-H. IIpeBpanienue
OOpopraHN9YecKIX

MPOM3BOJHBIX B aJKEHbI, KAPOOHMIbHEIE
COCTTHEHHUSL. AUeTHIIeH-aJUIEHOBAS]
M30MepHU3aLusl.

Cwmerenue TpOMHOU CBSI3U B
TepMUHAITBHOE MOJIOXKEHHE.,

OKuciuTenbHas IUMepHU3aLus
TEPMUHAJIBHBIX AIKHMHOB B NPHCYTCTBUH
coequHeHMit  mean.  HyxieodwuibHoe
MpHCOeTNHEHUE K

ankuHaM. CHHTE3 BUHHWJIOBBIX 3()HPOB.
MeTonbl CHHTE33
QIKUHOB(MCIIOJIB30BaHHE peakuuii
SIIMMHHUPOBAHMSA, allETHIICHUIOB
METaJUIOB, PEaKUUH, KaTalu3upyemble
MEePEeXOJHBIMA  METaJUIaM{,  MHrpanus
TPOMHOM CBA3H,

peakiust @aBopckoro-Pemnme). /Iuens: a)
comnpspk€HHbIe, 0) ajuleHBl. S-IIMC- WS-
TpaHc-  KoHpopmamuwm.  1,2-  wul,4-
MPUCOEIUHEHHNE K CONPSKEHHBIM TUCHAM,
OJHEpreTHYecKuid  Mmpopuiib  PeaKivu.
Kunernuecku

M TEPMOJUHAMMUYECKH KOHTPOJIIHPYEMBIE
peakuuu. Peaxkuus [unbca-Anpraepa Kak|
METO/T

oOpazoBannss C—C cBs3eli W CHHTE3d
IECTUWICHHBIX  LUKIOB. JlueHsl n

ITUEHO HITHI.

HeoOxomnmas KOH(pOpMAaIHs
HEIIMKJIMYECKOro  JueHa.  MexaHu3M
[PEAKINH.

MCTOJIBI MIOJIy4YCHUSA COIIPSIPKEHHBIX
I[I/IeHOB(B MMPOMBIIIIJICHHOCTH n B

maboparopuu,
KCIOJIb30BaHUE peaKIuid,
KaTaJIn3uPyeMbIX MePEXOTHBIMY]

METaJlJITaMHl U MX KOMIUIeKcamu). Peakiin
HYKJICO(DUIEHOTO 3aMelIeHHS V]




HACBIICHHOI'O aToMa YyrjcpoJa B

QNKHUITATOTeHUIAX, Kak METOJ
co3IaHMs CBSI3U YIAepOa-yIiaepo,
yTIIepoa-a3or, YTJIEPOA-KUCIOPO/,
yTIIepoj-cepa, YTIAEpPO/I-

(dbochop(rmomyueHne  aJKHUITaIOTeHUIOB,
CIMPTOB, THOJIOB,

MpOoCThIX 3(GUPOB, HUTPOCOEANHECHHMH,
AMHHOB, HUTPHWJIOB, CIOXHBIX 3(QHUPOB H
np.). Tumst

HYKJI€O(UIOB(aHUOHBI, HEUTpaIbHBIC
MOJIEKYJIbI, PACTBOPHUTENHN). Y XOZSIIIHNE
rpYIIIBL.

Knaccupukamms mno Mexanusmy: SNI
MSN2. Bua sHepreTudeckoro mnpoduis

[peaxuuu.
Crepeoxumust peakiuil. BanbneHoBckoe
oOparteHue. Brustaue

MPOCTPAHCTBEHHBIX (PAKTOPOB
Ha CKOpOCTh peakiuid. KapOokaTHOHBI,

(bakTopHI, OTIpesIeNIsIoNIe ux|
[YCTOMYHBOCT.

[leperpynnupoBKku KapOOKaTHOHOB.
MeTonbl T€HEpUPOBaHUS]

kapOokaTtnoHoB. [loHsTHE O

MOHHBIX Iapax.

Bunni-, ¢eHwr-, amiwi- u  OeH3WII-
raJoreHuabl " (X—FaJTOFeHKap6OHHHBHBIe
COEIMHEHUSI B PEAKIHAX HYKICOPHIBHOTO
3aMEIICHUSI.

[Mpupona HyKJIeo(huia.
HyxneoduninsHOCTh " OCHOBHOCTb.
[TonspuzyeMocTh |

conbBaTalUsl HykJIeopwaa. MSTKOCTh U

PKECTKOCTb HyKJeo(pua.
KonkypenuusaSN uE
[peaKIui. oI dexr. Mesxda3ubii

katann3. KaranmmzaTopbl- ueTBepTHYHEIC
AMMOHHEBbIE

cony, KpayH-2(UpHL, KPUITaHIBbI.
BnusiHue TIpUPOJBI  pacTBOPUTENS  Ha
MPOTEKaHUE PeaKLni

HYKJIEO(UIEHOTO 3aMeIleHHs,
OWIOIISIPHBIE, alPOTOHHBIC PACTBOPHUTEIH.
BrnustHue npupost

yXoasien CPYIIIIBL. Onenka
HYKJIeO)yrHOCTH  Trpymmbel.  MeTosl
cOo3aHusl XOpouIei

yXoasien rpynns(IpOTOHUPOBAHME,
BOUPHI CHJIBHBIX HEOPTaHWYECKHX
KHCIIOT,

hrekTpopuiIbHbIN  KaTanu3, CopneiicTBue
cocenqHUX Tpymn. Baxkneilmme npumepsl
CHUHTETHUYECKOI0 HCIIOJIb30BaHUs
peakiuii HyKJI€O(UIBHOIO 3aMELICHHUS.
MeToapl CHHTE3a

ankuiaranoresuos. Ilpumepst a-, B- u y-




PIIMMUHUPOBAHUSL. Konkypenuus c
[peaKusIMu HyKIeo(hnIbHOTO
3aMELICHHUS. MexaHn3Mbl
nuMuHupoBanus(E1, E2, ElcB).
OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS STHUX pPeaKIUH(KHHETHIECKOE

YpaBHEHHUE, PETHOCENIEKTUBHOCTb,
nmpaBuia ['opmana

17§ 3aiiniena, CTEePEOCEICKTHBHOCTD,
MCIIOJIb30BaHUC B CHHTE3e.

Vcnonp30BaHue peaxiui
DIIMMUHUPOBAHUS JII CHHTE3a ajKEHOB,
MMEeHOB W ajJKUHOB. PeakTuBhbl I'punbspa.
[lomyuenune. PactBoputenu. ConbBarthl.
[TonsiTHE O MEXaHU3ME

oOpa3oBanwus. PaBHoBecue Illnenka.
Peakuun  peaktuBOB  ['puHbsipa ¢
COeTMHEHUSMY, UMEIOIINMH TI0ABIKHBIN

BOJIOPOJI, C
OKI/ICJ'II/ITCJ]SIMI/I(HCMCTaJUIaMI/I n COJIIMU]
MEePEeXO0THBIX METaJlIIOB), C

ramorenngamuZn, Hg, Si, P

(xak o01muit METOJ MOJTy4eHus]
2JIEMEHTOOPTaHUYECKUX COCZMHEHUH).
Peakuuu peaktuBa

['punbspa c KapOOHMJIBHBIMY
COCIIMHEHUSIMH, CJIOXKHBIMUA  3¢dupamu,
aMUJIAMH,

XJIOpAaHTUAPUIAMH KapOOHOBBIX KHCIIOT,
HUTpWIaMHM,  JMOKCHAOM  YIJepoja,
OKHCBIO 3TUJICHA..

IIMTUMOPT AHUYECKUE COCIUHEHUSL.

[Monyuenue u3 AJTKHIT u
ApUIITAIOTEHHUIOB,

npuponaa pactBopurelis. CTpoeHue.
MEJIbOPTAHUYECKUE
coeTMHEHUA(KYIIPAThI). OcobenHocTH|
[PEaKIIMOHHON

criocoOHOCTH. Mcronb30BaHue: peakiiu
tuna Bropua, 1,4-npucoenuHenue K o,
HEenpe e IbHBIM KapOOHHUIIbHBIM
coenmuHeHMsIM.  CriocoObl CHHTE33)|
OIHOATOMHBIX ~ CIIHUPTOB(M3  AJKEHOB,
ATTKAITAJIOTCHUAIOB, C

MCIIONIb30BaHNEM pPeakTUBOB [ puHBspa,
BOCCTaHOBJICHUEM KapOOHUIIBHBIX
COCTMHEHHH,

okcupaHOB). [IpoMbIIIEHHBIE CTIOCOOB]
CHHTE3a METaHOJIa, TaHOJIA.

CBOVICTBA CITUPTOB.

Crouptel, kak ciabeie O-H kuciaoter u
Kak ocHoBaHHUs Jlbtomca.

OQupsl CHOUPTOB W  HEOPTAHHMUYECKUX
KHCIIOT(CEpHO, hochopHoi,
(dhochopucroii). 3amernicHue
TUAPOKCHIILHOW TPYIIBI B CHHpPTaxX Ha|

rajoreH. Peakius CIIUPTOB C

10



ramoreangamMu gocdopa u
XJIOPUCTHIM THOHWJIOM. MeXaHu3M ®
CTEPEOXUMUS 3aMEeLIeHMS].
JlermapaTarust cnupToB

3amuTa THUAPOKCHIBHOW  TPYIIBI B
CITUpTax. Oxncnenne CITUPTOB.
Baxxneuime MeToabl U

[peareHThl, IpUMEHSIeMbIe IS OKHCIICHHS
criupToB.  OcoOEHHOCTH XUMHICCKUX|

CBOIICTB. ITnnakoH-MMHAKOJMHOBAs
MeperpynnmpoBKa,

merupaTanys bi o) JINCHOB,
AHCOJIbBOKUCJIOTBI, IPUMEHEHUE AUOJIOB.
MeToabl CUHTE3a JINOJIOB,
(TUIOPOKCUITHPOBAaHNE AJIKCHOB,

MCIIONIb30BaHKE PEaKIHU
dasopckoro-Penme, BoccraHOBIEHHE 0,
O-INKapOOHOBBIX ~ KHUCIOT  WJIA WX
hhupoB,

BOCCTAHOBUTCJIbHAs JAuMepusanys
KkeToHoB. CHHTE3 U3 CIIUPTOB, AJIKCHOB H
ATKUIITAIOTEHUJIOB.
CBoiicTBa(KOMIUIEKCHI C KUCIOTaMH
Ulptonca, pallerieHue KHUCJIOTaMH,
IMTUTHIHOPTAaHUYECKUMH  COEAMHEHUSIMH,
oOpa3oBaHume

nepekuceit).  KpayH-3¢pupsl u  Hx|
npuMmenenue. Okcupanbl.  PackpbiTue
[UKIa B OKCHUpaHaX MeTONbl TONTy4YeHHUs
aJIbJIETUI0B u KETOHOB(OKHUCIICHHE
CIIPTOB, 030HOJIN3 AJTKEHOB,

KCIIOJIb30BAaHUE peakuuii
rUIPOOOPUPOBAHUS,
MarHMHOpraHUYECKUX COEJIMHEHUH,
KyIIpaToB,

OKHUCIUTENBHOE PpACUICIUICHHE JHOJOB,
MUHAKOJINHOBAA MeperpynnupoBKa,
BOCCTAaHOBJICHHE

KapOOHOBBIX KHCJIOT M MX NPOHM3BOJHBIX,
MUPONHU3 CcoJei KapOOHOBBIX KHCIIOT,
TUAPOJIN3 TEM-IUTaJOreHUI0B, peakiysd

Kyueposa, Bakep-niporiecc,
ruapoQOpMUIMPOBaHKE allKeHOB. CHHTE3
KapOOHMIIbHBIX COEIMHEHHUI C

ITOMOIIIBIO peaKI_[I/Iﬁ KOHACHCAIUHu, C
IMCII0JIb30BAHUECM

AIIETOYKCYCHOTO a¢upa. Oco0bie
CrIocoObI CHHTE3a apOMaTHYECKUX
KapOOHMIIBHBIX

COCTMHCHMIL. ).

CTpoeHue  ambIeTHIOB HW  KETOHOB.
®dusnueckue  CBOWCTBa  albJIETUAOB,
CpaBHEHUE CO

CITUPTaMH. CpaBHeHHE SHEPTHUH
OJIMHAPHBIX W JBOMHBIX CBSI3€H yTIEpo-
YTJIEPOJ U YTIACPOA-KUCIOPO/I.

[Ipucoeanaenne HYKJIEO(HITIOB K
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kapOOHWIBHOW rpymme. Pasnuuue B
[pEeaKIIMOHHON
CIIOCOOHOCTH MEXIYy anbleruiaMu |
keToHamHu.  DddekTr  3amecTHTENEH.
O6paTIMOCTh

[peaku, MEXaHU3M. IIpumepsl
peakuuii(ruapaTanys, NpUCOEANHEHUE
CIIMPTOB,TUAPOCYIbGUTA HaTpH,
[IUAHUCTOIO  BOAOPOIA,  ALETHUIICHOB).
[IpucoennHenue

A30TUCTBIX ~HykJIeopunoB. WMHUHBI H
C€HaMUHBI. Oxcumsl, TUAPA30HBIL.
YpoTponuH.

1,3-/Ilutnanel. Cunre3, CH-kHCIOTHOCTS.
Vcnonp30BaHNE AaHMOHOB JIUTHAHOB B
CHUHTE3E

(Umpolung).

[leperpynnupoBka bexkmana. MexaHuzm.
[IpuMeHeHnE B IPOMBIIITIEHHOCTH.
Cunre3 winaoB ¢ochopa u3 dochuHob.
Peaknusa Burtura.

Peaknms kapOOHWIIBHBIX COEIMHEHUH C
MarHuii- U JIMTHAOPraHUYECKUMHU

COeTUHEHUSIMU.

29

Boccranosienue KapOOHMIIbHBIX
COEIUHEHMI, 0CO0EHHOCTH]

ucnonb3oBaHusALiAIH4 u

NaBH4. Ilpespamenue C=0O rpymnmsl B
CH2. BoccranoBienne mno KuxHepy-
Bonbdy, 1o

KnemMeHceny, uepe3 JUTHAHBI.

Peakuus Kanauuuapo.

3amura C=0 rpynmsl W IpHUMEPH
MIPUMEHEHUS B CHHTE3E.

PEAKIINU, TTPOTEKAIOUIME YEPE3

OBPA30OBAHUE EHOJIBHOM
DOPMBI.

Bmusane C=0 na k#ciaoTHOCTE o-C-H|
CBs13ei B KapOOHMIIbHBIX
coenuueHmsX(KC).

CpaBHeHuUe KUCJIOTHOCTH KC U
criupToB. EHONM3anms, Karanu3upyemas
KHCJIOTAMU |

OCHOBaHUSMHU. JleiTepooOMeH.
["anorenupoBaHue KapOOHWIIBHBIX
coenuHennii. KuHetndeckoe ypaBHEHUE.
[anodopmHas peaxisl.

IATTbIONTbHAS. KOHJIEHCAIMS B KHCIIOW H

LIEIOYHON cpeze. KporoHoBas
KOHJICHCAIHs.

[ToHsTHE «KMETHICHOBOM»

M «KapOOHMITHHONY KOMITOHEHTEI.,
HemocTaTkn KIIaCCHYECKOTO

BapraHTa aJIbI0IBHO-KPOTOHOBOMH
KOHICHCAIH. Hamnpagpnennas

aIIBI0IbHAS KOHIACHCALIHMS.
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Mcronp30BaHuE CHOJISATOB JIUTHS.
EnaMHWHBI ¥ MX UCIIOJIb30BAHUE B CHHTE3E.
IMoustre 00 aMOMIEHTHBIX aHUOHAX.
Peakiuu MaHHuxa, Kuesenarens.
Peaxuusi Ilepkuna. HwutposupoBaHue.
ben3onHOBas

KOHICHCAIIHS.
o,B-HempenensHbIe aJIbIETUIbI "
KETOHBI. Crioco0bl CHHTE3A.
Peakiuul,2- ul,4-npucoenuHeHuess Ha
mpuMepe aMHUHOB, LIMAHHUCTOTO
BOZIOPOJIA, METALIOPTAaHNICCKUX

COCTMHCHMA, B T.4 KYIIPaTOB).
\/AHHETMPOBaHNE o PoOuncony.

ConpsiKEHHOE PUCOEIUHEHUE

€HOJISITOB 1 EHAMHHOB.

OkucneHre KapOOHUJIBHBIX COCIUHEHUI.
Wcnons3oBaHue XpPOMATOB,|
MepMaHraHara

KaJgus, coJiel cepedpa, ayTOOKHCICHHUE
anpaeruoB. Peakuusa baliepa-Bunnrepa.
CJIOXKHODDHMPHAA
KOHIEHCALIUAL. MexaHusm.
Crexuometpust. Konnencarus

ITByX pa3MWYHBIX CIOXHBIX  3(HPOB.
HampaBnenHas CIOXHOXUpPHAS]
KOHJICHCAITHSI.

Konnencanuss Jlukmana. KonpgeHcanus
cinoxHoro 3dumpa u ketoHa. Peakmus
Pedopmarckoro.

CaoiicTBa aIleTOyKCYCHOTO
bpupa(AVYI). Tayromepus. Brusiaue)
[pacTBOpHTENEeH Ha

moyiokeHue paBHOBecHs. CHHTE3B ¢
ucronb3zoBaHueM AVY3D. KeroHHoe W
KHCIIOTHOE

pacmeruienne. AYD. Jlmannon AYD wu
ero pasnensHoe ANKWJIMPOBaHUE.
CHHTE3bI C UCTIOJIH30BAaHHEM MaJIOHOBOTO
hupa. CriocoObl CHHTE3a KapOOHOBBIX

KHCTIOT(OKHCTICHHE CITUPTOB,
KapOOHMIIBHBIX

COCIMHEHUH, HETpeIeTbHBIX u
AIKMITAPOMATHYECKUX COEJIMHEHMUI.

['maponu3 HUTPHUIIOB U

IIPYrMX MpPOW3BOAHBIX, HCIOJIb30BaHUE
METAJIIOPTAHNYECKUX COEJIMHEHMU,
CHHTE3BI C

MQJIOHOBBIM M alleTOYKCYCHBIM 3(QHpOM,
ranoopMHasi peakiys, POMBIIUICHHbBIE
cr10co0b!

CHHTE3a BaKHEHIINX KUCIIOT.)
Baxnelimue  cBoiicTBa  KapOOHOBBIX|
KHCIIOT. Ctpoenne  KapOOKCHIBHOH|
TPYTIIBL.

DU3NKO-XUMHUECKHE CBOMCTBA KHUCIIOT:

accolyanus, JUCCOLIMALMS,  BIMSHHUE

13



3aMecTUTeNel Ha

KHCIIOTHOCTb. 3aMeIeHIe
TUIPOKCUIBLHON TPYIIIbI,
BOCCTAHOBJICHUE, CHUHTE3 IPOU3BOIHBIX.

JlexkapOokcumrpoBaHue(TEPMHIECKOE, TI0

Komnnoe, peakImst Boponnra-
X yHCIOUKKEDA,

MUPOJIUTHIECKAs KETOHU3AIIHAL.)
Peaknuu no 0-yIJIEPOTHOMY|

aTomy(I"ennb-Donbrapa-3eTMHCKUR ).
[MpousBoaHble  KapOOHOBBIX  KHCIOT.
["ajoreHaHruAPHUIBL. Cunres
XJIOPAHTUIPHUJIOB U3

KUCIOT. MeXaHu3M  HYKJICO(QHIBLHOTO
3aMeILeHUs IPUSP

2
-yraepoanom arome B C=0 rpymme.
BzanmogeiictBue ¢ HYKICOPHIEHBIMA
[peareHTaMH, BOCCTaHOBJICHHE, pPEaKLUuy
c
METaJIJIOOPTaHUYECKUMH  COETUHEHUSIMHU.,
Metoa yIIUHEHUS YITIEPOIHON Lenu MO
ApHATY-DHCTEPTY.

30

AHTAOpUABL  KapOOHOBBIX  KHUCIOT
KeTeHbl. BaskHelmne cBoiicTBa. ClI0KHBIE

HUPHI.

CunHTe3 u cBOHWCTBA. Psj amumupyrommx
[PEareHTOB, 10 yOBIBAaHUIO|
AIIEKTPOPHUIBLHOCTH.

CuHTe3 aMHJO0B KapOOHOBBIX KHCIOT.
CaoiicTBa(TUAPONIN3, NErHIpaTaIus,
BOCCTAHOBJICHHE). CekcTeTHbIe
neperpynnupoBku— ['opmana, Kypuuyca.
Hutpunsl. CunTes.

CaoticTBa(ruaponus, KACIOTHOCTH o-CH
CBsI3EH.

Hemnpenensubie K-Thl. CHHTE3— peakiuy
Kuesenarensa, Burrura, Ilepkuna, Xeka,
13 B-OKCUKHCIOT. JKUpHL.

J[ByXOCHOBHBIC KHUCJIOTEL. Cunres
BaXHEHIINX  JUKAPOOHOBBIX  KHUCIIOT.
Oco0eHHOCTH

XUMHUYECCKUX CBOMCTB M HCIIOJb30BaHUE
BCHUHTE3e(IUITHIIOKCAIIAT, . MaJIOHOBBIH
hdup, N-OpOoMCYKUMHUMUL).
Konpencanust JlukmaHa. AIUIOWMHOBAs
KOHJIeHCAIUsT 3(UPOB

IMUKapOOHOBBIX KHCIOT.  DraneBas u
TepedTaseBasl KUCIOTHI, IOJYYCHHE B
MPOMBIIIJICHHOCTH.

dTamuMU M €ro  WCIONb30BaHHE B
cunreze. DymapoBas ¥ MallCHHOBAs
KHCJIOTBI, UX (UPbI U

MCIIOJIb30BaHNE B CHHTE3E.

YT'OJIbHAS KHUCJIOTA u e

rnpousBojiHble. DocreH, XJIOopyroJibHbIN
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pdup,

KapOOHATEHI. Cepoyraepon,
KCAaHTOTCHATEI, MOUYEBHHA.
TuomoueBHMHA, T'yaHUIWH,

ceMHuKapOasuI, KapOOTUAMUIEI,

[Tpumenenue B cuHTese. M3o1maHarhl.

ApomarnuHOCTb. ApoMaTudeckue
YIIEBOAOPOBI

OnexTpodunpHOE 3aMelIeHne B
apOMaTHYECKOM PsNy.
HyxmreodunpHoe 3amenieHne B
apOMaTHYECKOM PSAY.

Ctpoenue OeHzoma. @Dopmyna Kekyie.
\ApomatudHoCcThb. [IpaBmimo  Xrokkens.
Kputepun
ApOMaTUYHOCTH(IHEPTeTHUECKUHA,
CTPYKTYpHBIH, MarHUTHBIN). [Ipu3Haku
ApOMaTHYHOCTH

(peakImoHHast CITIOCOOHOCTB).,
IAHHYJIEHBl. ApOMAaTHYECKHE KaTHOHBI U
AQHUOHBI.

KonzneHcrnpoBaHHBIE apOMaTHYECKHE
yriaeBojoposl:  HadranuH, (eHaHTpeH,
AQHTpalLleH, a3yJeH

n 1Op.. [leTeponMkindeckue NATH- H

MICCTUYJICHHBIC APOMATHYCCKUC]
coeTuHeHUsI( TUPPOT,
(dypaH, THO(EH, WHJIO, a30JTbI,

MUPUIAH, XHHOJIHH).
IAHTHAPOMATHUYECKUE COCAUHEHUS.

[TpoMBITIITICHHBIE HCTOYHHUKHY|
ApPOMATHYECKUX YTJIEBOJIOPOJIOB.
Pudopmunr.

UTabopaTopHbele METOABI CHHTE3a(KpOCcH
coueTaHue, TPUMEPH3AIUI AalCTHICHOB,
KETOHOB,

[peaxius Opunens-Kpadrea,
ApoMaTH3aIHs [MKJI0AJKAaHOB,
BOCCTaHOBJICHHE

PKUPHOAPOMATUYECKUX KETOHORB).
CBoiicTBa KOJIbIIAa H  adu(aTHYCCKON
0OKOBOW  memuM B apOMAaTUYECKHX
YTJIEBOJIOPO/IAX.

I'unpupoBanue. BoccTaHOBiIE€HHE 110
bépuy. CB00OOIHOpaIUKAIEHOE
raJloreHUpOBaHUE TOITyOJIa

1 ero romoiyioros. OkucjieHue OOKOBOH
e anKUIOEH30JI0B U
MOJIMKOH/ICHCUPOBAHHBIX
APOMATHYECKUX YTIIEBOJOPOJIOB.
Knaccudukanms peaxiuif
apOMaTHIECKOTO ANEKTPOPHILHOTO
samerenus. OO1ue

[PEJICTABICHUS O MEXaHH3ME peaKIilui,.
[lpencraBieHne O 7T- W G-KOMIUIEKCaX.
M30TONHBIN

oOMeH Boaopoaa. ApeHOHHEBBIE HOHBI B
[peaKIusIX AIEKTPOMOUIHLHOTO 3aMelIeHUS.
Bansiaue

3aMECTHTENS Ha CKOPOCTh M HAIPaBIICHNE
PIEKTPO(HIEHOTO 3aMeIlCHHUS.
CoriacoBaHHas "

HECOIJIaCOBaHHAsA OPUCHTAL M.
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HutpoBanne. = Hutpyromme  areHrsl.
MexaHu3m peaxkuun HUTPOBAHUS.
HutpoBanue 6eH3oua u

ero 3aMEUICHHBIX. HurtpoBanue

HadTannHa, OM(EeHIa U IPYyruX apeHoB.
["anorenupoBaHue.

[anmoreHupyomue areHThl. MeXaHu3M
[pEaKIiy TAJIOTEHUPOBAHUS apEHOB M WX
MPON3BOIHBIX.

CynbdupoBanue. Cynbdupyromue
arCHTEHI. MexaHuzm peaxiuu,
Kunetnueckuii u

TePMOIMHAMHUYCCKU I KOHTPOJIb B

peakuuu Cyab(pUpOBaHUS Ha NpUMeEpe
(eHona u HadTaIMHA.

[IpeBpaiennss cynb(hOrpymIbL.
IATKnIMpoBaHue apeHoB 1o Dpuiento-

KpadTcy.  AJKunmpyroomue  areHrhl.
MexaHu3M peakLuu.

[TonuankunupoBaHue. [ToGouHbIe
MpOLECCHI- M30MepHr3aLus]

ANKWINPYIOLIETO arceHTa 1
KOHEYHBIX TPOJIYKTOB.

IAnnnupoBaHue apeHoB 1o Dpunento-
Kpadrcy. Auunupyrouue AreHTBhIL.
MexaHu3M peakLuu.

PermocenekTuBHOCTb aIIINPOBaHUS.
DopmunupoBanne no [arrepmany-Koxy
U Jpyrue

[POJICTBEHHBIE peaxuuu. MexaHuzm
MPUCOETNHEHUA-OTIIETIICHUAS NAT,
MPUMEPBI PEAKLIMH U aKTUBHPYIOIIEE
BIIUSTHUE 3JIEKTPOHOAKLENTOPHBIX
3aMecTuTeNnell. AHUOHHBIE G-KOMIIJIEKCHI
Melizenreilimepa u

X CTpOCHHE.

MexaHn3M OTIIEIUICHUA-TIPUCOESTUHEHHS

Ha npumMepe TIpeBpaIeHHS
raoreHOeH30JI0B B
(deHonpl W apoMaTHYecKHe  aMHHBI,

Metonbl TeHepUpOBaHHS U (PUKcauH
ImernapoOeH3ona.

CtpoeHue JIeTUpOoOeH30Ia. SNI-
MOJOOHBI MEXaHWU3M apoMaTH4ecKOro
HYKJIEO(UIEHOTO

3aMELIEHUsT B  pEakUusAX TUAPOIIN3Y
KaTHOHa  apeHIWa30HHi, B  CHHTE3E
aprihTOPUIOB. AHUOH-paIUKaIbHBIH
MexaHn3MSRNI. Hykneo¢unbHoe
3aMelIeHre B MPUCYTCTBUHU COJIEH MEeJH.

Hurpocoeaunenusi.

AMWHEL

Jwnazocoenunenus.

DeHOJIBI M XMHOHBI.

Anuuuknudeckue coeguHeHus. [{ukiioankaHbl
U UX MPOU3BOIHbIE

I'erepouukiinyeckue COeJUHEHHUS.

Cunres annpaTHYeCcKuX|
HUTPOCOCIMHEHUH(HUTPOBAHNE, PEeaKLys
C HUTpPUTaMH,

oKucleHue aMuHOTpynmbl). CBOMCTBA
HUTPOCOEUHEHUI— CH-Ku1CIIOTHOCTB,
TayTOMEpUs,

Konpencarus c KapOOHWIbHBIMHA
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COCTMHCHHUSMMU. Boccranosnenne B
AMUHBI.

Baxneifiine MmpoMeXyTOYHBIE NPOAYKTHI
BOCCTAHOBJICHUSI HUTPOOCH30J1a B KHUCJIOM
M ICITOYHOM

cpene. IlaprmanpHOE BOCCTaHOBIICHHC
ImuaUTpoOeH301a. CHHTE3(ATKIITUPOBAHUE
aMMHaKa W aMHHOB, CHHTe3 [ aOpmais,
CEKCTETHBIE

neperpyniuupOBKH, BOCCTaHOBJICHHUE
A30TCOoJEpKAILUX COCJIMHEHH,
BOCCTaHOBHUTEIHHOE

AMUHAPOBaHHE,

CaoiicTBa aMUHOB OCHOBHOCTD,
[peaKInu( aTKUINPOBAHAE,

AIMITIPOBAHUE,

HYKJIeO(hUITBHOE NpUCOEANHEHHE K
KapOOHWITBHOM rpymrme). 3amuTal
AMUHOTPYIIIBI.

Tepmudeckoe paszioKeHHE THIPOKCHUIIOB
TeTpaaJIKUIIaMMOHUS o Todmany.
BzanmopeiicTBrne

HCpBI/I‘IHBIX, BTOpI/I‘IHI)IX 158 TpeTI/IqHLIX
aJII/I(baTI/I‘ICCKI/IX nu apOMaTI/I‘lCCKI/IX
AMHIHOB C a30THCTON

kucnoTor. Oknucnenne aMuHOB. Peakmun

AIIEKTPO(PHILHOTO 3aMeIICHHUS B
OCH30JILHOM SI7IpE

apomatnueckux amuHOB. JIMA30- n
IA30- COEIMHEHMS. COJIY
JINMASOHU L. HuazotupoBaHue
MEPBUYHBIX

ApOMaTHIECKUX aMUHOB. AreHTh]

ImrazotupoBanuss HwutposupoBaHue BTOP.
W TPET. aMHUHOB.
[ToBenenue coyiel AUA30HUA B IIEJIOYHOM

cpene.
Peaxiun JIMa30COeTMHEHU C
BBIIEJIEHHEM a3orTa. Tepmuueckoe
[Pa3IoKCHIE

apunanasonusi(peakuus — llumana  u
oOpazoBaHne ()EHONOB), peakuusi C
MO I-HOHOM,

3aMeIIeHre AWa3orpPyIMIlbl Ha BOJOPO.
Peaknust 3annmMeliepa [ BBEICHUS
rajoreH-, uaHo-,

HUTPOTPYIIIL.. Peakiuy|
Tra30coe TUHCHMH 0e3 BBIJICIICHUS]
a30Ta(BOCCTAHOBJICHHE,

00pa3oBaHWe TPHA3EHOB, A30COYETAHHE,
TpeOOBaHUs K a30- U TUA30KOMIIOHEHTaM).
[Tpumeps!

A30KpacuTeIeH(METHIOPAHK).
JIMASOMETAH. ctpoenne, peakmusi ¢
KHCJIOTaMHU. Mertonsl CHHTE33
(heHONOB(LIETIOYHOE  IUIaBJICHUE  COJIeH

CyJIBb(OKHUCIIOT,
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ApUITaJIOTEHU OB, Ja30COeINHEHU,
KyMOJIbHBIN METO]T). CaoiicTBa
(heHONOB(KHCIOTHOCTB,

32

TayTOMEpHs, CHHTE3 IPOCTHIX U CI0XKHBIX|
5bupos, neperpynnuposka  ®puca,
DIIEKTPOPHIBEHOE

3aMelleHHe, B TOM 4ucie
KapOOKCHINPOBAHUE o Komns0e,
(dopmunpoBanue 1o Peiimepy-Tumany,
Buiscmeiiepy,

MeperpynnupOBKa( aJUTHIOBBIX 3¢upoB
(denonoB(Knsitzena),

OKHCIieHHe  (DEHOJNOB,  ApOKCHJIbHBIC
pazuKanbl,

Xunonbl.  Ilomyyenne o- ©  0O-
OCH30XMHOHOB, CEMUXWHOH, XHHTHIPOH.
X1opaHui.

CBoiicTBA  XMHOHOB:  OKHCIIHUTEIbHO-
BOCCTAHOBHUTEIILHBIE peakmuu, 1,4
MPUCOCANHCHHC,

[peaKIus Hunbca-Anpaepa.

Knaccudukanus aJuIUKIOB. DHEPrus
HANPSOKEHUS  [UKJIOAIKAaHOB W €€
KOJIMYECTBEHHAS

OLICHKA HAa OCHOBAHWH CPABHCHHUS TEILIOT
o0pa3oBaHMs W TEIUIOT  CrOpaHUs
LMKJIOAJIKAHOB 1

COOTBETCTBYIOIIUX AJIKAHOB. Turbl
HampsODKEHUS B [HKJIOAJKaHAX |
mo/ipa3/iesicHre IMKIOB Ha

MaJsible, CPEIHUE IHUKIBl U MaKpPOIIUKIIBL.
CTpoeHHe NUKIONPONaHa, IUKI00yTaHa,

[UKJIOTIEHTaHAa, LMKJIOTEeKCaHa.
KonpopMarmoHHbIi aHaIu3
[UKIIOTeKcaHa. AKCHANbHBIE U
HKBATOPHAIBHBIC CBSI3U B
KoH(popMaIu'"Kpecio"  IUKJIOreKcaHa.,
Kondopmauun MOHO- U

IMTU3aMeIIeHHbBIX MIPOU3BOIHBIX
IMUKJIOre€KCcaHa. Bimsuane

KOH()OPMAITMOHHOTO TIOJIOKEHUS
(hyHKITMOHATBHBIX rpymnmn Ha HX|
[PEAKIIOHHYIO0 CIIOCOOHOCTh Ha TIPUMEPE
[pEaKLU 3aMeIleHHUs,

OTHICIUIEHHUST W OKHCJICHHA.

Metobl CUHTE3a COEIUHEHHH  psAna
MAKJIOTIPOTIaHA 74 LUKI00yTaHa.
OCOOEHHOCTH XUMHYECKUX

CBOWCTB COCIMHEHUH C TPEXWICHHBIM
nukiioM. CHWHTE3 COCNWHEHUU  psna
IIUKJIOIICHTaHA W

mukiaorekcana. CHHTE3 COEIWHEHHH CO|
CPETHHM pa3MepoM ITUKIIA(aIMIONHOBAS]
KOHJICHCAITHS). IIaTmuneHabIe
ApOMATUYECKHE TETEPOLMKIBI C OJHUM

rerepoaTomoM. [Tuppomn, dypan,
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THOdCH, apOMaTUYHOCTb, ux|
MPOM3BOJHBIE B  mpHpoje. MeTosl
CHUHTE3a MATUWICHHBIX

rereporukiioB. Meron Ilaans-Kuaoppa.
IAnnnodobHOCTh TIHppoNa U (ypaHa ©

PIIEKTPOQHIEHOE
3aMelIeHHe B muppolie, ¢ypaHe H
TroeHe. OpuenHTarmus

PIIEKTPO(IIIFHOTO 3aMEMICHHSI.
OcOoOEGHHOCTH  XUMHYECKHUX  CBOWCTB

nUppora(KUCIOTHOCTh nuppona,
anxkumupoBanueli, Na, K

Mg NOpOU3BOJHBIX). Oco0eHHOCTH]
XMMHUYECKUX CBOUCTB (ypaHOB(peaKiius
c Opomowm,

peakuus Junbsca-Anpaepa.
KonnencupoBaHHbIe MATUYJICHHBIC
TEeTePOLUKIBI C OJHUM TETEPOATOMOM.
amgon.

[TpousBoanbie HHI0Ja B

npupoae(TpunTodan, CKaToNl, CEPOTOHHH,
rerepoaykcut. Uuawro.).

Cunres HHJI0JI0B o @uwepy.
MexanuszMm. CpaBHEHHE CBOMCTB WHIOJA
W THppoIa.

OpureHTanusIeKTPOUIBHOTO
3aMELICHHS B HHIOJE.
[lectnunenHsle rerepouukisl. [upunus,

apOMaTHYHOCTb, OCHOBHOCTb.
[IpousBonHbIE

MAPUANHA B npupoe(BUTAMHUHBI,
HUKOTHH, NADP).

X TMHYeCcKHe CBOMCTBaA NUPUANHA.

OcHOBHOCTB, ANKWIMpoBaHue, Peakiuu
PIEKTPOPUIBLHOTO 3aMeIIeHHsl. N-OKHCH
MUPHIMHA, TOTYYSHUE U UCIOJIB30BaHNE B
CHHTE3€.

OCOOCHHOCTH ~ XMMHYECKHX  CBOWCTB
METWIITHPHIMHOB ¥ BUHIJIITUPUINHOB.
HyxkneodunpHoe 3amerneHue B2-, 3-, nd-
XJIOPTIUPHUINHAX. Hyxneodpunpaoe
3aMelICHUE

THAPUI-MOHA HAa AMHHOTPYIILy  IO[
nelicTBUEM aMmzaa HaTpus(peakuus

Unanbadbuna).

KonnencupoBanHsie HIECTUUIICHHBIE
TETEPOITUKITBI C OJHUM TeTEPOATOMOM.
XUHOJIUH. CuHTEe3BI Ckpayria u
/I€Onepa-Muitepa. [lonsarue 0
MEXaHU3ME DTHX

[pEeaKIUM. XUMHUYECKHE CBOMCTBA
XUHOJIMHOB.

Hnu mexcmosywlu eapuanm

2.2. llepeyenb mabopaTOpHBIX padOT (MpU HAIWYUM), PUMEPHAs TeMaTHKa
KypCOBBIX pa0oT (IIpy HAJIHYUN)
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3. Ilepeyennb 1abopaTopHbix pador. CemecTp Ne  5: 1.  3HakoMcTBO  C
XUMUYECKON TOCyAoi, mpubopamu, cOOpka M pa30opka XUMHUYECKHX YCTaHOBOK.
Brinenenue, ouncTKa U MACHTU(UKALMS OPraHUYECKUX COSAMHEHUM . 2.  AJIKaHBbI,
Aunkenbl, Ankusbl. [lomydeHrue, XMM.CBOMCTBA, KAYECTBEHHbBIC PEAKIIUU. 3. ApEHBI. 4.
Crouptsl, @eHonbl. CemecTp Ne 6: 5. AMunbl. JIlmazacoequHeHus. 6. Abaerubpl
u ketoHbl. 7. KapOoHbBIBbIE KHCIOTHI M MX MNpou3BojHbIe. 8. MccrnemoBarenbckas

3aJayda. bazoBbie IMPUCMBI MAaTCMAaTHYCKOT'O MOACIIMPOBAHN B OpFaHH‘ICCKOﬁ XUMHUU.
4.

I[IpumepHasi TeMaTHKA KypCOBBIX padoT.
1) HoOyTiepoBckue TEOpUH KJIacCU(PUKALUU OPIrAaHUYECKUX COETUHEHUHN.
2) 3nauenue padbot A.M.byTnepoBa B pa3BUTUU OPTaHUYECKON XUMUH.
3) 3nauenue padot H./[.3enmHCKOro B pa3BUTUU OPraHUYECKON XUMUU.
4) H.H.3uHuH u 3HaueHue ero padoT B 00JaCTH OPraHUYECKON XUMHHA U XUMUYECKON
IPOMBIIIVIEHHOCTH.
5) 3HaueHne pabOT OTEUECTBEHHBIX XUMHUKOB B PA3BUTHH OPraHUYECKOW XUMUHU.
6) DKoJiornuecKre NpoodJIeMbl U UX pPelIeHne (Ha TPUMEPE U3yUEHHUS Pa3HbIX KIacCOB
OpraHUYeCKON XUMUN ).
7) KanopumeTtpuueckuii METO/ aHaIM3a B OPraHUYECKON XUMUH.
8) Mcnonb3oBanue peppakTOMETPUUECKOIO METOAa B OPTaHUYECKOU XUMHUH.
9) Ucnonb3oBaHnEe PEHTTEHOCTPYKTYPHOI'O aHAJIN3a B OPraHUYECKON XUMUHU.
10) CriekTpocKOonuYeCcKrue METObl UCCIEAOBAHMUS.
11) Ucnonb3oBanue yabTpapuoieTOBOM CIEKTPOCKOIMH B OPTaHUYECKOW XUMUHU.
12) Ucnonb3oBanue nHGPaKpaCHOM CIIEKTPOCKOIUU B OPTaHUUYECKON XUMUHU.
13) HMcnonb30BaHuE 3JIEKTPOHHOTO MapaMarHUTHOTO Pe30HAHCa B OPraHUYeCKOM
XUMUH.
14) Ucnonb3oBaHue 1€pHOTO0 MarHUTHOTO pe3oHaHca (IMP) B oprannyeckoi XuMuu.
15) Ucnonb3oBanue METO1a MOJIEKYJIIPHBIX OpOUTANel pY U3YYEHUU CTPYKTYPbI
OPraHUYECKUX COCAUHCHUH.
16) CrepeoXxuMHUYECKOE yUEHHUE B OPraHUYECKON XUMUHU.
17) CrepeoXuMust KOJIbLIEBBIX CUCTEM.
18) N3omepust opraHuuecKkux coeMHeHU. Buabl n3omepun Ha mpuMepe OCHOBHBIX
KJIACCOB OPraHUYECKUX COECIUHEHU.
19) Pa6ots1 B.B.MopkoBHHKOBa B OPraHUYECKON XUMUHU.
20) ITpocTpaHcTBEHHAas M30MEPHS B OPTaHUYECKON XUMUM.
21) Paboter A.®.DaBopckoro B 001aCTH XUMUHN aJIKWHOB.
22) Pabotet A.H.bopoauna .AnbionpHast KOHACHCAITUS B OPTaHUYECKON XUMHH.
23) MarauiiopraHu4eckue COeIMHEHUS U UX POJib B OPraHUYECKOM CHHTE3E.
24) Kpemuuiioprannueckue coequnenus. Paborsl K.A.AHapuaHoBa.
25) ®ocdopoprannveckue coenunenus. Padbotet A.H.ApOy3oBa.
26) Xumus nukiaonapapuHoOB.
27) Huenosble yriuepoaopoasl. Padotel C.B.JIeGenena.
28) Peakuus Jlnnbca-Anbaepa v €€ MpOMBIIIICHHOE 3HAUYCHHE.
29) 3aciayru OTe4eCTBEHHBIX XUMHUKOB B U3YUEHHH COCTaBa HE(PTH.
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30) Heben3ounaapie apOMaTUIECKUE CUCTEMBI.

31) ®enomnbl. CiocoObI MONYYESHUS U CBOMCTBA. DKOJIOTUYECKUE MTPOOTIEMBI

32) lnazocoenunenus. CTpoeHue, CBOMCTBA.

33) 3acnyru H.H.HecMesiHOBa B pa3BUTHUU CUHTETUYECKUX DJIEMEHTOOPTaHUYECKUX
COEJIMHEHUM.

34) Yraesoapl. CTepeoXuMusi MOHOCAXapHUIOB.

35) Ctpyktypa u GyHKIHUU JUCAXapUIOB.

36) HykiienHOBBIE€ KHCIIOThI, CTPYKTYpa, GYyHKIIUU.

37) IlaTuuneHHple reTepOINKIIbI - MUPPOI,TuodeH,pypad. CTpyKTypa, CBOWCTBA U
IPUMEHEHUS.

38) lecTuuiieHHbIE T€TEPOLUKIBI-TUPUAUH. CBONCTBA, MPOU3BOAHBIE TUPUANHA.
39) IlupuMUAMHOBBIE U TYPUHOBBIE OCHOBAHHS.

40) XuMHUYECKOE CTPOCHHUE U OMOJIOTHYECKHE CBOMCTBA HYKJIEMHOBBIX KUCIIOT.

41) CynpamosiekyisipHble CUCTEMbI. MacTaObl U MEPCIEKTUBBI B UCTIOJIb30BAHUH.
42) [IpousBoaHbIe reTepoUKINYecKux coenunenuii (But. C, sut. B6, @onuenas
KHCJIOTA), IPUPOAHBIE XEJaThl (TeIUHbI, XJIOPODUILI).

43) [IpombinuieHHas nepepadoTka HedTH

a) TEpPMUYECKHUI KPEKHUHT,

0) KaTAIUTUYECKUIN KPEKUHT,

B) puOpPMUHT

44) MukpoOHOI0rHIecKOe 3HaYeHUE aMUHOKHUCIIOT.

45) UckyccTBeHHBIE BOJIOKHA, METO/IbI MX MOJIyYE€HHs], CBOMCTBA U PUMEHEHHS.
46) CUHTETHUYECKHE KayuYyKH, UX COCTAB, METObI MOJIYYEHUS U HAPOIHO-
XO34MCTBEHHOE 3HAYEHUE.

47) 1Ipou3BOACTBO IIacTMAcC.

48) AMuHokucioTel. CTpoeHue, CBOMCTBA, MPOU3BOJICTBO.

49) Apennl. CoctaB, cTpoeHue, cBoicTBa. [I[poMBbIIIEHHOE MPOU3BOACTBO.

50) Papukansl. Peakunu ¢ yuactuem pagukaioB. X IpOMBILIIJIEHHOE 3HAYEHUE.
51) benku, cTpyktypa, GyHKIIUU.

52) buonoruuecky akTUBHbBIE BEIIECTBA, UX CTPOECHUE U (PYHKIIUU.

53) Meramnooprannueckue coeauHenus (1 rp., 2 rp., 4 rp., 1 IEPEXOIHBIX METAIIJIIOB).
54) DNeKTPOLMKINYECKUE peakunn. Peakiinm 1uKIia NprucoeIMHEHHS.

55) Cnuptsi. CocTaB, CTpOCHHE, PEaKIIMOHHAS CTTOCOOHOCTb.

56) Ankanouasl. Ix coctaB, CTpyKTypa, BpeIHOE BO3/ICICTBUE HA OPraHU3M.

57) IlpoMbIILIEHHBIE CLIOCOOBI MOYYEHUS YTIEBOA0POI0B, UCIIOJIb3YyEMbIX B
OpraHU4eCKOM CHHTE3E.

58) Wcnonb30BaHuE yIrII€BOJIOPOJHOTO ChIPhs B OPraHUYECKOM CUHTE3E .

59) CuHte3bl Ha OCHOBE KapOOHUIIBHBIX COEIMHEHU.

60) Konuenuus 31eKTpoHHbIX cMmelieHnid (MHIyKIMOHHBIA U ME30MEpHBIN 3PP eKThI).
61) MexaHu3Mbl OPraHMYECKUX peaKui

- Peaknuu Ae u Ar y aJIKEHOB U aJIKMHOB,

- Peaknuu Se u Sn y apeHOB,

- Peakuuu Snl u Sn2 y ranoreHnpou3BOAHBIX U COUPTOB,

- Peakuuu Sr y ankaHoB,

62) B3auMoCBSI3b MEX/1y CTPOCHHEM U PEAKIIMOHHOM CITIOCOOHOCTHIO Y aJIKEHOB.
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63) B3anMoCBsI3b MEXTy CTPOSHUEM U PEAKITMOHHON CITOCOOHOCTRIO Y aJIKMHOB.
64) Ucnonp30BaHue peakiuii MOJIMMEPU3AINN B OpPraHUYE€CKOM CUHTE3E.

65) Wcnonb3oBaHue peakinii MOJTUKOHIEHCAIIMN B OPTaHUYECKOM CUHTE3E.

66) IIpon3BoICTBO pa3HbIX BUJIOB TOILIMBA.

67) Pa3zButre npou3BOACTBA KpacUTENCH.

68) Mcnonb30BaHNEe METAINTIOKOMIUIEKCHBIX KaTAIU3aTOPOB B OPraHUYECKON XUMHUH.
69) Cunre3 Ha ocHoBe CH3OH.

70) CuHTE3 Ha OCHOBE OKCUYTJIEpoa (OKCUCUHTES).

71) CuHTE3BI HA OCHOBE

- AJIKEHOB

- AJIKUHOB

- JIMeHOBBIX yTIIEBOIOPOIOB

- ApeHOBBIX

- KapOoHUIBHBIX COSTMHEHUIT

72) CtpykTypa u GyHKIIUU Kpaxmada.

73) CtpykTypa u GyHKIHUH HEITUTFOI03BI.

74) CynpaMoJeKyIsipHble CUCTEMBI - MACIITAObI U IEPCIEKTUBBI UCIIOJIb30BAHUSI.
75) KareHaHbI 1 pOTaKCaHBbI.

76) ®yriepeHsl, CTPYKTypa U MPOMBIIIUIEHHOE UCIIOJIb30BaHUE.

77) CoaBuY - CTpyKTYpHI. (DepporieH).

78) I'eneTnyeckast CBsI3b MEXK]Iy Klaccamu.

79) IlsaTudsieHHbIE TETEPOIUKINYECKUE COSTUHEHUS.

80) llecTuusieHHbIEC TETEPOIIUKINYECKUE COCTMHEHUSI.

81) AcummeTrpuueckast peakuus Junbca-Anbaepa.

82) Acummerpuueckas peakuust MuxasJis.

83) MybTUKOMIIOHEHTHBIE pEeaKIMK. TUIIBI U TPUIIOKEHHUSL.

84) Peakiuu Kpocc-coueTaHusl.

85) Peaknius sneKkTpoPpuIBHOTO 3aMelIeHUs B aTU(aTUIECKOM PSITy.

86) DHAHTUOCENEKTUBHBIN CUHTE3 OKCUPAHOB U3 AJIKEHOB.

87) Oxucnenue ankeHOB. [ MapOKCHIMPOBAHUE.

3. CAMOCTOATEJIBHAA PABOTA CTYIEHTA

CamocTosTenbHas pabota ocymiectsisgercs B oobeme 110 yacoB. Bugamu CPC
SIBJISIFOTCS NOATOTOBKA K 3amute JIP.

4, OLIEHOYHBIE CPEACTBA JIJIA TEKV]J_[EFO KOHTPOJIA
YCIIEBAEMOCTHA U ITPOMEXYTOYHOU ATTECTALINI
(cm. @omno oyenounvix cpedcms)
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S. YYEBHO-METOAMYECKOE

N NHOOPMAILIMOHHOE OBECITEUEHUE JUCHUIUJIMHBI (MOAYJIA)

OcHoBHas auTepaTypa

Ne n/m

ABTOp (bI), HAUMEHOBAHHE, MECTO U3JAHUSA
U U3]1aTeJbCTBO, I'0J1

1

2

1

PeytoB O. A. Oprannueckas xumus Y. 1-4. [yaueOHUK /U1 By30B 110 HAIIPABJICHUIO U
crenpanbHocTH “Xumus’]. / O.A. Peyros, A.A. Kypn, K.I1. bytun. — M.: BUHOM. JIa6.
3Hanmii. 2007-2014.

[[Tab6apog, FO.C. Opranuveckas Xumus [ DIEKTPOHHBIN pecypc] : yued. — DIeKTPOH.
naH. — Cankrt-IlerepOypr : Jlanp, 2011. — 848 c. — Pexxum gocryna:
https://e.lanbook.com/book/4037. — 3aru. ¢ skpana.

[IpakTukym o opranmueckoii xumuu. Tepenud B.W. u np. mox pen. akan. 3epuposa
H.C.
M. : BUHOM. Jlaboparopust 3Hanui, 2010. - 568 c.

JlomoHUTENbHAS IUTEPATYPa

Ne n/m

ABTOp (bI), HAUMEHOBAHUE, MECTO U3TAHUS
M U3]aTeJbCTBO, IO/

2

Pe3nuxos, B.A. COopHUK 3a/1a4 U yIpa)XXHEHUH 110 OPraHuYeCKOW XUMHUH [ DJIEKTPOHHBIH
pecypc] : yueb. mocobue — InexkTpoH. naH. — Cankr-IlerepOypr : Jlans, 2014. — 288
c. — Pexxum nocryma: https://e.lanbook.com/book/44763. — 3ar. ¢ skpana.

COopHHK 3314 110 OPTaHUYECKOI XUMHHK [ DIeKTPOHHBIH pecypc] : yueb. nocodue / B.S1.
Henucos [u np.]. — DnexrpoH. nan. — Cankr-IletepOypr : Jlansp, 2014. — 544 c. —
Pexxum noctyma: https://e.lanbook.com/book/45971. — 3aru. ¢ skpaHa.

[Napmmn, A. I1. Oprannyeckast XuMHs B pUCYHKaX, Ta0IMIIax, cXeMax : yueOHoe mocodue
ISt Ipukiaanoro 6akanaspuara / A. I1. INapmmn. — 3-e us ., ucrp. u gomn. — M. :
WznarensctBo KOpaiit, 2017. — 240 ¢. — (Cepus : bakanasp. [Ipuxnannoi Kypc). —
ISBN 978-5-534-04808-7. — Pexxum goctyma : Www.biblio-online.ru/book/DCA14520-
52AD-4DFB-872E-8BFF777DB699.

*

6.

—Jaumepamypa moasHceni Ovimsb npedcmaeﬂeﬁa 6 MeKCmoeoM sapuarnme.

ba3nl JaHHBIX, I/IH(I)OpMaLII/IOHHO-CHpaBO‘{HBIG H ITOUCKOBBIC CUCTCMBI

eLIBRARY.RU [DOnekrtponHblii pecypc] : Hay4Has sJeKTpoHHas OuOmmoreka. — Jloctym
3apEeTUCTPUPOBAHHBIM  TIOJIB30BATENIsIM 1O TapoJIio. —  Pexum  pmocryma:
http://elibrary.ru/defaultx.asp (nara oopamenus: 15.10.2016).

. Jlanp [DnekTpoHHBIN pecypc] : dNeKTpoHHas Oubnroreka. — JIOCTym K MOJIHBIM TEKCTaM 1o

napoJiro. — Pexxum nocryna: https://e.lanbook.com (mzara oopamenus: 01.03.2016).

Hayunas 6ubnuoreka PI'Y umenu C. A. Ecenuna [DaekTpoHHBINH pecypc] : caliT. — Pexum
nocryna: http://library.rsu.edu.ru, ceo6oansbIit (1ata ooparmienus: 15.10.2016).
Yuusepcurerckas 6uomoreka ONLINE [DnextponHsIid pecypce] : aneKTpoHHas OnbiroTeka.
— Jloctryn kK  mOmHBIM  TeKCTaM MO mapoimro. —  PexuMm  jgoctyna:
http://biblioclub.ru/index.php?page=main_ub_red (nata obpamenus: 15.10.2016).

FOpaiit [DnexTpoHHBIH pecypc] : nekTpoHHast Oubauoreka. — J[ocTym K MOJHBIM TEKCTaM 110
napouro. — Pexxum nocryna: https://www.biblio-online.ru (mata o6pamenus: 20.04.2017).
Springer (rutardopma SpringerLink) SpringerLink [DnekTpoHHbBIi pecypc]: MONMHOTEKCTOBAS
0a3a NaHHBIX HAayuyHBIX >KypHaIOB, Pexkxum mnocrtyma: http://www.springerlink.com (marta
obpamienus: 20.04.2017).
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7. Royal Society of Chemistry (RSC) [Dnekrponnsiii pecypc]: OTKpPBITBII TOCTYI K apXHBaM
Bcex JKypHasioB, m3aaHHbIX Royal Society of Chemistry ¢ 1841 mo 2007 roapl. ApXxuB
OXBAaThIBACT TaKHE IMPEAMETHBIC O0JIACTH, KaK OMOJOTHS, HAHOHAYKA M HAHOTEXHOJIOTHS,
¢busuka, xumusa. Pexwum mocryma: http://pubs.rsc.org/en/journals?key=title&value=archive
(mata oopamenus: 01.05.2017).

7. [lepeyenr pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHUKAIMOHHON CETH
«utepHer» (nanee — cetb «MHTEpHETY), HEOOXOAUMBIX JJII OCBOCHUS JUCIUTUIMHBI

(Mmomyms)*

1. ChemNet. Poccust [DnekTpoHHBIH pecypc] : XuMmuyeckas HHPOPMAIIMOHHAS CeTh. — Pexum
nocTymna: WWw.chemnet.ru, cBoboamsrii (1ata oopamenwus: 15.10.2016).

2. ChemPort.Ru [Dnekrponnsiii pecypc] : mopran. — Pexum nocryma: www.chemport.ru,
cBoOOaHBIN (maTa obpamenus: 15.10.2016).

3. http://www.xumuk.ru/ [Onekrponnsiii pecypc] : moptan. — Pexum goctyma: www.xumuk.ru,
cBoOoOHBIN (maTa obpamenus: 15.10.2016).

4. AmnanuTuyeckas XUMHS U XUMUYECKUM aHanmm3 [DnekTpoHHbIN pecypc| : Ilopram XuMuKOB-
aHaauTUKOB — Pesxum moctyna: ANCHEM.RU, cBob6omubIil (1ata obparenus: 15.10.2016).

5. ABC Chemistry [DnexTponHsIii pecypc] : OeCIUIaTHBIN MOJHOTEKCTOBBIH KATaJIOT KyPHAIOB IO
xumun. — Pexxum nocrtyma: http://abc-chemistry.org/index.html, cBoOoanblii (mara oOparieHwus:
15.10.2016).

6. ChemSpider [DnekTpoHHbIii pecypc] : 0a3a JaHHBIX XHMHYECKUX COCAMHEHHH H CMeceid,
NPUHAIIEKANIAs KOPOJIEBCKOMY XHMHYECKOMY o0mecTBy BenukoOpurannu. — Pexum mocryma:
http://www.chemspider.com/, ceo6oaubIi (1aTa oopamenus: 15.10.2016).

7. WN.D.Hudantbes, [1.B.1BueHko [IpakTHKyM 10 OpraHUYECKONW XUMHH. [DJICKTPOHHBIH pecypc]:
npakTHKyM. — Pexxum nmocryna: http://www.chem.msu.su/rus/teaching/nifantev/2006_praktikum.pdf,
cBOOOIHBIN (aTa oOpamienus: 15.10.2016).

H.H. brixosa, A.Il. KyseMun Opranndeckuii cuHTe3. [ DJIEKTPOHHBIN pecypc] : MpakTUKyM. — Pesxxnm
nocryma: http://www.tstu.ru/education/elib/pdf/2007/bikova-r.pdf, cBoGoaHbIiH (HaTta oOpaleHHS:
15.10.2016).

5.5. [lepuoanueckue u3ganus

6. MATEPMAJIBHO-TEXHUYECKOE
OBECITEYEHUME JUCHUIIJIMHBI (MO Y JIA)

Vka3bpIBaroTCs Tpe6OBaHI/I}I K ayJuTOpUusaAM (HOMCIJ_IGHI/ISIM, MCCTaM) JJIs1 IIPOBCACHU AL 3aHATHUH:

1. OOGopynoBaHHbIE NTEKIUOHHBIE ayJUTOPUH: BUIEOPOEKTOP, SKpaH HACTEHHBIH, HOYTOYK.

2. Ayautopu JUIs pOBEAEHUs JJabOpaTOpHBIX padoT (yueOHbIE Ta00PaTOPHH): XUMUYECKHE
CTOJIBI, BBHITSDKHBIE MTKa(bI ¢ TIOJBOJIOM BOJIBL, JJAOOpATOpHAs ITOCY/A, BECHI, Ta30BbIE
TOpEeJKH, eHTpU(yra, pOTOPHBINA UCTIAPUTENb, CYIIMIBHBIN KA.

7. METOIUYECKUE YKA3AHUA JIAA OBYUAIOIIINXCA
I[1O OCBOEHUMIO IMCHUTUIMHBI (MOAYJIA)

By yueOHBIX 3aHATHIA Opranuzanus JesiTeIbHOCTH CTYIeHTa

Jleknsa Hanucanue koHCHEKTa JIEKIH: KPaTKO, CXEMAaTUYHO, MOCJIEI0BATEIHLHO
(UKCUpOBaTh OCHOBHBIC IOJIOXKEHHS, BBIBOABI, (HOPMYIHPOBKH,
0000IIIeHHS;, TOMEUYATh Ba)KHBIE MBIC/IH, BBIIENIATH KIIFOYEBBIE CJIOBA,
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TepMmuHbI. [IpoBepka TEPMUHOB, MOHATHI C TMTOMOINIBIO SHIMKIONEINM,
CJIOBapeil, CHpaBOYHHMKOB C BBIIUCHIBAHUEM TOJKOBAaHUI B TETpalb.
OO0603HaUNUTh BOIMPOCHI, TEPMHHBI, MaTepUall, KOTOPbIH BbI3bIBACT
TPYJHOCTH, TOMETUTh U TOMNBITATHCS HAWTH OTBET B PEKOMEHIYEMOil
auteparype. Eciam caMmocTosTensHO HE yaaeTcs pa3oOpaTbcs B
MaTepuaie, HeoOxonumMo chopMmynupoBaTh BOIPOC U 3a7aTh
MPENoaBaTeNli0 Ha KOHCYJbTAallUM, HA MPAKTHUYECKOM 3aHSITHH.
VYaenuTs BHUMaHUE CIEAYIOMUM MOHATHAM (IIepeuucIeHUe MOHSATHUI)
U Jp.

[Tpaktuueckue 3anstust | [IpopaboTka pabodeid mporpamMmbl TUCIHUILUIMHBL, YAENsis ocoboe
BHUMAaHHE LIEJISAM U 3aJladyaM, CTPYKTYpe U COJICPKAHUIO JTUCIUILIIMHBI.
KoncnektupoBanne WCTOYHHKOB. PaboTra ¢ KOHCIEKTOM JICKIUH,
MOJArOTOBKA  OTBETOB K  KOHTPOJIBHBIM  BOIpPOCaM, MPOCMOTP
PEKOMEHIyeMOU JIUTEpaTyphbl, paboTra ¢ TEKCTOM (yKa3aTh TEKCT W3
UCTOYHUKA M [Ip.), TOPOCIYIIMBaHWE ayauo- U BUICO3AMHCEH I10
3aJJaHHON TeMe, PEIeHHE pPacuyeTHO-TpapUUeCKuX 3aJaHui, PEUICHUN
3a/1a4 10 aJrOpUTMYy U JIp.

KonTponbsHas 3HAaKOMCTBO C OCHOBHOW U JIOTIOJIHUTEJIBHOW JIMTEPATypOM, BKIIIOUAS
paboTa/MHAMBHUIyallbHBI | CIIPABOYHBIC W3/IaHUS, 3apyOEKHbIE HMCTOYHUKHU, KOHCIEKT OCHOBHBIX
€ 3aJ1aHus MOJIOKEHUH, TEPMUHOB, CBEJCHHM, TPEOYIOIUXCS NIl 3alIOMUHAHUS U

SABJAIOMINXCA  OCHOBOIIOJIAararOIMMH B otoii Teme. CocraBiieHHE
aHHOTaIII/II\/JI K IPOYUTAHHBIM JIUTCPATYPHBIM UCTOYHUKAM H JP.

Pecdepat/kypcoBas Pegepam: Tlouck nutepatypbl U cocTaBieHue OubaHorpaduu,
pabora MCIIOJIb30BaHUE OT 3 10 5 Hay4YHBIX PadOT, U3JI0)KEHUE MHEHUS aBTOPOB
U CBOETO CYKIEHHUS MO BHIOPAHHOMY BOIIPOCY; M3JIOKEHHE OCHOBHBIX
acneKkToB MpobseMbl. O3HAKOMUTBCA CO CTPYKTYpPOW U 0pOpMIIEHHEM
pedepara.

Kypcosas paboma: w3ydyeHume Hay4dyHOM, y4eOHOW, HOPMATHBHOM U
Ipyro# autepaTypsl. OTOOp HEOOX0AUMOTO MaTepHuaina; GopMupoBaHUE
BBIBOJIOB M pa3pabOTKa KOHKPETHBIX PEKOMEHJANHWA 110 PEHICHHIO
MOCTAaBIIEHHOW IleMd W 3a7aud; TMPOBEACHHUE  MPAKTUYECKUX
WCCIIEIOBAHUN 1O JaHHOM Teme. WHCTpyKIus 1O BBITOJIHEHUIO
TpeOoBaHUIT K OQOPMIICHHIO KypcOBOW pabOTBl HAXOAUTCS B
METOJAMYECKMX MaTepHajax Mo AUCIUILINHE.

[TpakTukym/nadopatopH | MeToaudeckue yka3aHusl 10 BBIMOJIHEHHUIO Ta00OPaTOPHBIX paboT
ast pabora (MOJICHO YKaA3amb HA38aHUE OPOWIOPLL U 20€ HAXOOUMCs) U JIp.

KoiokBuym PaboTa ¢ KOHCIIEKTOM JICKIIHIA, TIOATOTOBKA OTBETOB K KOHTPOJIBHBIM
BOIIPOCAM H JIp.

u Jp.

[TonroroBka k sk3ameny | [Ipu moaroToBke k sx3aMeHy (3a4eTy) HEOOXOAMMO OPUEHTHUPOBATHCS
Ha KOHCIIEKTHI JIEKINI, PEKOMEHIYEMYIO JINTEPATypy U Jp.

8. TPEBOBAHHUsS K TIIPOTPAMMHOMY OBECIIEYEHHUIO
YYEBHOI'O ITPOLECCA:

Hazsanue 10 Ne munieH3nn

Omneparnonnas cucrema WindowsPro Jorosop Ne65/2019 ot 02.10.2019

AHTHBHpPYC Kaspersky Endpoint | Torosop Ne 14-3K-2020 oT
Security 06.07.2020r.

Oducnoe npunoxenue Libre Office CBo6osHO pacnpoctpansemoe 10
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ApxuBarop 7-Zi CBo6osHO pacnpoctpansemoe 10
P P p

bpaysep wu3obpaxenuit Fast Stone | CBoGogHo pacnpoctpansiemoe [10
ImageViewer

PDF punep Foxit Reader CBoboano pacnpoctpansemoe 110
Menua MIPOUTPHIBATEIIb VLC | CBobonno pacrnpoctpansiemoe [10
mediaplayer

3anuck nquckoB Image Burn CBo0OoaHO pacnpoctpansiemoe [10

DJVU 6payzep DjVuBrowser Plug-in CBo0OoHO pacnpoctpansiemoe [10

[lpn peanmuzanuu IUCHUIUIMHBI C TpPUMEHEHHEM (JacTUYHBIM TPUMEHEHHUEM)
JIMCTAaHIITMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUMA UCTIONb3YIOTCS:
e BeOuHapHas miatdopma Zoom (morosop 6/H ot 10.10.2020r.);
e Habop BeO-cepucoB MS office365  (OecrutatHoe 1O st yueOHBIX
3aBeaenwuit https://www.microsoft.com/ru-ru/education/products/office);
e cuctema aekTpoHHoro ooydenus Moodle (cBo6oaHo pactipoctpansemoe [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

[~ C.B. Xernos

«31» aprycra 2020 r.

AHHOTANMs padoyed MPOrpaMmbl JUCIHUTIJIMHBI
OPI'AHUHYECKAA XHMUA

HanpaBneHHe NOATOTOBKHU

04.03.01 Xumus

Hanpasnennocts (mpo¢uiib)
XHUMUS OKPYKAIOIIEN Cpelbl, XUMHUYECKasl DKCIEPTHU3a
M DKOJIOTHYecKas 0€30I1aCHOCTD

Ksamuduxanms
bakanasp

dopma o0yyeHus
OuHas

Pszaunn 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 XHMHUHU, PpACKPBITHE CMBICIA
OCHOBHBIX 3aKOHOMEPHOCTEH MpPEBpAILCHUH OpPraHUYeCKUX COCAUHCHUH, YMEHUE
MOJIb30BAThCSI OCHOBHBIMM MEXAaHU3MaMM PEaKIMid M MPEICKa3bIBaTh HAPaBJICHUS
pEaKIuu.

2. Mecto nucunmiiuasl B crpykrype OIIOII
JlucuuIuIMHA OTHOCHTCS K 00s13aTeNIbHOM yacT bioka 1.
JucnummuHa u3ydaetcs Ha 3 Kypcee (5, 6 cemecTpni).

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

4. Ilnanupyemsbie  pe3yjbTaTbl  O0y4YeHHUsi 10  JMCHUILIMHE,
COOTHECEHHbIC € IUIAHUPYEMBIMHM Pe3yJbTATAMH OCBOCHHMSI 00pa3oBaTeIbHOM
NPOrpaMMbl 1 HHAMKATOPAMHU TOCTHKEHUs] KOMIIEeTEHIIHIA:

OIIK-1.1. 3uams: OCHOBBI 3KCIEPUMEHTAIBHOM pabOThI, METOJbl CHHTE3a
OpPTaHUYECKUX COCTUHEHHUHN. Ymemsb: UHTEPIPETUPOBATh, CUCTEMATH3UPOBAThH JaHHBIC
AKCIIEPUMEHTOB. Bnadembv Hagblkamu. COCTABICHUS aHAIUTHUYECKUX 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
NPOBEACHUS SKCIIEPUMEHTOB, aHAJIW3UPOBATh, IOJIyYEHHBbIE PE3yJbTaThl. 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 aHaJUTHUYECKUX METOJWK Ha OCHOBE paHee
OIyOJIMKOBAHHBIX JINTEPATYPHBIX JTaHHBIX.

OIlIK-2.1. 3uams: TexHuKy O0€30MacHOCTH TMpU paboTe B XUMHUYECKOU
naboparopuu, MpaBWiia XPaHCHUS W YTWIM3AIMH PEaKTHBOB, MEPBYI MOMOIIL MPH
OTpaBJICHUSAX, OXKOTax. Ymemsb. NPUMEHATH Oe30macHble MpPUEMBbl MpU padoTe 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 METOABI U MPUEMBI IKCIIEPUMEHTAILHON PabOTHI;
Ha3BaHMsS M Ha3HAYCHHE XMMHMYECKON MOoCyAbl M OOOpYHOBaHUS ISl MPOBEICHUS
CUHTETUYECKUX paboOT. Ymemsb. MPUMEHSITh HABBIKM COOPKH XUMHUYECKUX YCTAHOBOK,
CrocoObl BBIJICJICHUS] U OYMCTKUA BEILIECTBA. Brademv Hagvikamu: TUIAHUPOBAHUS U



5

OCYIIECTBIICHUS! CHHTE3a OPraHUYECKUX COEIMHEHUH; CIoco0aMu BBIJEIICHUS,
OUMCTKH M aHAJIM3a 1IeJIEBOT0 COCAMHEHMUS.

OIlIK-2.3. 3nams: CBOWCTBA OPraHUYECKUX COCIUHEHMM, METOIbl IMOIY4YECHUS,
UACHTU(UKAIIMM U HCCIEJOBaHUS CBOWCTB BEIIECTB (MarepuaioB). Ywems:
OPUMEHSTh TEOPETUYECKUE 3HAHUS 1O OCOOCHHOCTSM CTPOCHUSI OPraHMYECKHX
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 OPraHUYECKUX COCOUHEHHH. Ymemsb. CcaMOCTOATEIBHO
paboTaTh C HAYYHBIM 000PYOBaHHUEM, PEIIaTh BO3ZHUKAIOIINE BOMIPOCHI, 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
JUIA  pa3pelieHuss CTPYKTYpbl M CBOWCTB OPraHWYECKUX COCOUHEHUH. Ymems:
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
IporpaMM, HEOOXOAMMBIX Ui WHTEPIPETAMH TONYyUYEHHBIX pPE3ylbTaToOB. Ymemy:
paboTaTh CO CTaHAAPTHBIMH U TMPO(EeCcCCHOHATBHBIMH MPOTpaMMaMH Jisl PEIICHUs
XUMHUYECKUX 3a7ay Pa3IMYHOW HamnpaBlIE€HHOCTU. Brademwv nagvikamu: pabOTHL €
IpPOrpaMMHBIM 0O€CIIEUeHHUEM JIJIsl pelieHrs IpodeCcCUOHAIbHBIX 3a/1ad, CBA3aHHBIX C
MOJIETUPOBAaHUEM CTPYKTYpPhl ~ MOJIEKYJI u 00pabOTKOM  pe3yJbTaTOB
MHCTPYMEHTAJIbHBIX METOJOB UCCIIEI0BAHUS.

OIIK-6.1. 3namw: mnpaBuna oGOPMIICHUS CTAaHIAPTHOM OTYETHOW (OPMBL.
Ymemw: UHTEpHpPETUPOBATH PE3YIbTATHI METOAUKU CHUHTE3a OPTaHWYECKUX BEILIECTB
U UX aHalnu3a, C TMPHUBJICUCHUEM HHCTPYMEHTAIBHBIX METOJO0B HCCIICOBAHUS.
Braoemv Hagvikamu: CUCTEMATHU3WPOBAHUA, aKTyalu3alud WHGOpPMALIUW IS
COCTaBJICHHS OTYETOB TIO 3a/JaHHOM TeMaTHKe.

OIIK-6.2. 3namb: OCHOBHbIE HOpPMbI U TpeOoBaHMs g O(QOpMIEHUS
nyOnMMKaii B OTEYECTBEHHBIX U 3apyOekKHBIX JKypHalax. Ymems. coOuparts,
CHUCTEeMAaTU3MPOBATh M AaHAIU3WPOBATh HAYUHYIO JHTEpaTypy IO 3aJaHHON TeMe,
MOJIb30BaThCSl DJCKTPOHHBIMH W WHTEPHET-BEPCHSIMH 0a3 [TaHHBIX; TPOBOJIUTH
CTaTHUCTUYECKYI0 O00pabOTKYy JaHHBIX C MCIOJb30BAHUEM JMHEHHBIX M HETMHEHHBIX
METOJIOB aHaJIM3a M CTaHJapTHOTO MPOTPAMMHOT0O obecrieueHust. Brademy Hagvikamu:
[[eJICHATIPABICHHOTO0 cOopa JUTEepaTypbl W aHalIM3a HAYyYHOM JUTEpaTyphbl, B TOM
YHCJIe C MCIOJB30BAHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJOTHI; METOJaMU
00paboTKM  pe3yibTaTOB OKCIEPUMEHTa C TNpHBJICUYeHHEeM uWHOpManuu U3
TEMaTHYeCKUX 0a3 TaHHBIX.
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OIIK-6.3. 3namb: npuHOUNBI OOpPabOTKH TOJYYCHHBIX B HCCICAOBAHHUU
pe3yNbTaTOB, TPEICTaBICHHE WX B HHPOPMAIIMOHHOM BHIE. Ymems. 0000mIaTH
JUTEpaTypHbIE W DSKCICPUMEHTAIBHBIC TaHHBIC. Biademb Ha8biKamu. W3JIOKCHUS
uHpOpMAIlMd B BHJE TE3UCOB B COOTBETCTBUM C TIpPaBWJIaMH W HOPMaMH,
YCTaHOBJICHHBIMU B XUMHUYECKOM COOOIIIECTBE.

OIIK-6.4. 3uams: OCHOBBI pPabOTHl B MNPOPECCHOHAIBHBIX TIpapUYECKUX
pemakTopax. Ymems: CaMOCTOSTETIFHO CTPOUTH MIPOIECC OBNAJACHUS HHDOpMaIHei, ee
00pabOTKM ¥ CTPYKTYPHUPOBAHUS JIJIS1 BBITIOTHEHUS MPOGECCHOHATBHON IEATeTLHOCTH.
Bnaoemsv magvikamu pabOThl XUMHUYECKUX TpaUUecKHX pelaKkTopax, MmporpaMmmax
cocTaByieHus npe3eHTanuii PowerPoint.

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

I[I/IC]_II/IHJIHHa pealn3yCTCa YaCTHU4YHO C IIPUMCHCHHCM JHUCTAHIHWOHHBIX
O6pa3OBaT€JII)HI>IX TEXHOJIOT U,



