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1 Ilesu u 3a1a4U OCBOEHHUA M CHUIJIHHBI

ean (1eau) OCBOCHUS TUCIUILINHBI:

MMO3HAHUE CTYACHTAMHU OOIIUX 3aKOHOB, CBS3BIBAIONINX CTPOCHUE W CBOWCTBA OPraHUYECKUX
COCIMHEHUH, TyTeld CHUHTE3a pa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIECTB, MEXAHU3MOB XUMHUYECKUX
MPOIIECCOB, a TaKXK€ BO3MOXKHOCTEH HCIIOJIb30BAHUS OPraHUYECKUX COCIMHEHUM B Pa3IMYHBIX OTPACIIAX
HApOJHOTO XO3SICTBA.

3anauu:

- TlocpencTBoM ciymiaHusi, KOHCIICKTHPOBAHWS ¥ pedepHpOBaHHS H3YyIWTh H  OBJIAJIETh
OCHOBOIIOJIATAIOIIMMH 3aKOHAMH OPTaHMYECKOU XUMUU;

- M3y4YHTh KIACCU(DUKAIIMIO K HOMEHKJIATYPY OPTaHUYECKUX COCTUMHCHUI;

- U3YYUTh OCHOBHBIC IPUHIIUIIBI B3aUMOJICHCTBUSI OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB;

- U3YYUTh OCHOBHBIE MEXaHU3MBbI IPEBPAILIEHUN B OPraHUUECKOM XUMUU;

- HAYYUTHCS OTIPEACIISATh KAYeCTBEHHBIMH PEAKIUIMU OPraHUYECKHUE BEIIECTBA U MPOBOJIUTH
KaueCTBEHHBIC U KOJMYECTBEHHBIE PACUEThI COCTABA BEIIECTB;

- HAYYUTHCS TPOTHO3UPOBATH XUMHUYECKUE CBOWCTBA OPraHUYECKOTO COCAUHEHHUsS, HCXOIl W3
CTPOEHHMS MOJICKYJIBI;

- C TIOMOIIBI0 YPAaBHEHHM pEaKIHWi HAyYUThCA OIMCHIBATH CIOCOOBI TIOJYYEHUS] OPraHUYECKHX
COCAUHEHMI B UX XUMUUECKHE CBOICTBA;

- HAYYUTHCS PEIIaTh 3aJa9 U YIPAKHEHHS 110 TeHETUYECKON CBSI3U MEXIY PA3TMIHBIMH KIacCaMHu
OpPraHUYECKUX COCTUHCHHUI;

- HAy4UTHCSI OTIPENETSATh SKOHOMHYECKH ONTHMAIBHBIA M HamOoJiee 0€30MacHbI METOJ CUHTE3a U
BBIJICTICHHS B YMCTOM BHJI€ OPTaHUYECKUX COCTMHECHHI;

- OBJIQZIETh OCHOBHBIMHU METOJIAMH WHCTPYMEHTAJbHOTO U XMMHYECKOTO aHaju3a OPraHMYeCKUX
BEIIECTB;

- M3Y4YUTh OCHOBHBIC MPHUEMBI PEIICHUS 3a/ay, HAILEJCHHBIX Ha MPAKTUYECKOE NPUMEHEHHE
TEOPETHUYECKUX MOJIOKEHUN OPraHMYE€CKON XUMUH;

- BBIpa6OTaTI) CO6CTB€HHyIO MCTOOOJIOTHIO B PCHICHHUHN ITOCTABJICHHBIX 3a/1a4,
- BJIaACTh MeTO,HOJIOFPIeﬁ BBI60pa MCTOAOB HHCTPYMCHTAJIBHOI'O aHajlu3a OpPraHu4Y€CKUX

COCIUHCHU;

- HAYYUThCS IOHUMATh POJIb OPraHUYECKOW XMMHUHM B CUCTEME HaAYK;

- HAYYUTHCS TIOHUMATD POJIb OPraHUYECKON XUMHUH B )KHU3HEIEATEILHOCTH YEJIOBEKA;

- BBIpa0OTaTh MPEJCTABICHNE O KIAaCCH(UKAIIMKN OPTAHUYECKUX COCTMHEHUM 10 KaTerOPUsIM
TOKCUYHOCTH U KaHIIEPOTCHHOCTH,

- HAYYUTbHCA I/II[eHTI/I(i)I/II_II/IpOBaTB H PasJaCiisiTh OPraHu4CCKUC COCAMHCHUA U3 CMCCH,

- HAYYUTbHCA CO6I/IpaTB YCTAaHOBKHU IJISA OYUCTKH U CUHTEC3a OPraHNn4YCCKUX COG,Z[PIHGHPIFI;

- HAYUYUTBCIA HNPUMCHATH 0e301acHbIE IIpUCMBbI IIpH pa60Te C OpraHu4Y€CKMMH pCaKTHBaMU H
XHUMHNYCCKHMMH HpI/I60paMI/I.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

JlucuumiuHa oTHOCUTCA K 6a30Boit yacTu 6moka [l «{ucuunamHbl (MOTYIH )»
[IpepexBusutel aucummiunsl: b51./1.65.13 @usuka, b1./[.5.16 Heopeanuueckas xumus

[MoctpexkBu3uthl  mucuumuiuabl: b51./[5.20  Bvicokomonexynapuvle coedunenusi, b1 J[.5.21
Xumuueckas mexnonozcus, b1.J1.5.25 Xumuyeckue ocHosbl Ouonoeuveckux npoyeccos, bl J[.B.3
Hegmexumuuecxuti cunmes, b1.J].B.5 Cnexmpanvuouii ananus, b1./].B.8 Ilepsuunas nepepabomka Heghmu u
eaza, b1.J[.B.11 Coeépemenuvie memoowl ananuza nHegpmu u vegpmenpooykmos, b1 J[.B.D.3.1 Xumuueckas
MexXHON02Usl MONIUBA U YelepoOHbix mamepuanos, b2.I1.B.11.2 [Ipedouniomuas npakmuxa



3 TpeGoBaHus K pe3yJabTaTaMm 00yUeHHs 0 TUCHUILINHE

[Iponecc n3yueHns QUCUUIUIMHBI HANIPaBJIeH Ha (popMUpOBaHHE CIEAYIOMINX PE3yabTaTOB 00yYEeHHUs

Ko n naumeHoBanue

(hopMHPYEMBIX KOMIICTCHITHIMA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA
JOCTHXXCHUA KOMIICTCHIIUHN

IInanupyemsle pe3ysbTaThl
00y4eHus N0 TUCLUILINHE,
XapaKTEPU3YIOLIUE ITAIbI

(dbopMUpoBaHUS
KOMITETCHIIU I
YK-1 Cnocob6en ocymiectBisTh | YK-1-B-2 OcymiecTBisier KpUTHISCKUI 3HaTh: JIOTHUKO-
MOWCK, KpUTUYECKHUI aHATIN3 M | aHAJIM3 M CUHTE3 WH(POPMAIINH, TTOJIyYeHHOH |METOI0JIOTHIECKUI
CHHTE3 HH(pOpMAIINHY, U3 Pa3HBIX UICTOYHUKOB MHCTPYMEHTAPHIA TUIst
MPUMEHSTh CUCTEMHBIH MOJIX0/ KPUTHYECKOU OLICHKHU
IUTSL PEIICHHUS TIOCTaBICHHBIX COBPEMEHHBIX  KOHIEIIIHN
3aja4 ¢unocodpckoro U
COIIMAJIBHOTO XapakTepa B
CBOEH IIPEAMETHOU

o0JracTH; cocoObl aHalin3a
U peleHus mnpoOiieMHOM

CHUTYaIlUH.
Ymers: aHAJIM3UPOBATh
poOIEMHYIO CUTYAIHIO

KaKk CHUCTEMY, BBIABIISAA €€
COCTaBIIIIOIIAE W  CBS3H
MCXKIAY HUMH; ONPCACIATH
npobensl B uH(pOpMaIuy,
HEOOXOMMOM ISl pereHus
npoOJIEMHON CUTyaluu, |

MPOEKTHPOBATh  TPOIIECCHI
o 179 YCTpaHEHUIO;
KPUTHYECKH OIICHUBATh
HA/IGKHOCTh ~ MCTOYHHKOB
nHpopManuu;
pas3pabarbIBaTh u
coJiepKaTeIbHO
apryMeHTHPOBATh
CTpaTETHUIO pelIeHus

npoOJIeMHON CHUTyallMu Ha
OCHOBE  CHUCTEMHOIO U
MEXKIUCLUIIIIMHAPHOTO
[IOJXO/I0B, B TOM 4YHCJIE C
MpUMEHEeHNEM (PIIIOCOPCKOro
MOHSTUHHOrO anapara.
Baaners: HaBbIKamu
paboThI C MPOTUBOPEUMBON
uHpopManuen U3 pa3HbIX
HMCTOYHUKOB U PELLICHUS
npoOJEeMHOM CUTyalluK Ha
OCHOBE CUCTEMHOT'O
aHanmu3a GuI0coPCKUX
B3IJISI0B U UCTOPUUYECKUX
3aKOHOMEPHOCTEN,
MPOLECCOB, SIBJICHUN U
cOOBITUI

YK-2 Cniocoben omnpenensith
KPYT 33j1a4 B paMKax

YK-2-B-1 [Tornmaet KIaccUUECKyro
CTPYKTYpPY MPOEKTA C YYETOM ONTUMHU3ALNU

3HATE: OCHOBBI "
WHCTPYMEHTHI




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHITHA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA
JOCTHXXCHUA KOMIICTCHIIHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIUE TaITbI
dbopmupoBanus
KOMITETCHIIU I

MOCTABJICHHOM IEJIN U
BBI6I/IpaTb OIITUMAJIBHBIC
CIOCOOBI MX PEIICHUS, HCXO IS
nu3 ZICﬁCTByIOHIPIX HpaBOBI)IX
HOPM, UMEIOLINXCS PECYPCOB U
OTpaHUYCHUI

pecypcHOTO 00eCIeUeHH sI, CIIOCOOBI
MPECTABICHUS [TPOCKTA

TUTAHUPOBAHUS ITPOEKTA.
YMerb: GpopMynupoBaTh Ha
OCHOBE IIOCTaBJIEHHOU
po0sIEMbI IPOEKTHYIO
3ajayy U cnocod  ee
peneHus yepes
peanu3alio  MPOEKTHOTO
yIIpaBJICHUS;
pa3zpabaThiBaTh KOHIICTIIIHIO
poeKTa B paMKax
0003HaYeHHON TPOOJIEMBI:
bopmyIpoBaTh 1eb,
3aJa4H, 000CHOBBIBATH
aKTyaJIbHOCTh, 3HAYMMOCTb,
OKUJAaeMbIe pPE3yAbTaThl U
BO3MOXHbBIE  ceppl  uX
MIPUMCHCHHSI.

Baaners: HaBbIKaMu
pa3paboTKH TIaHa
pea3aiyy MpoeKTa ¢
HCII0JIb30BAHNEM
UHCTPYMEHTOB
MJTAHUPOBAHMUS;
MOHHUTOPHHTA X012
pean3alny MpoeKTa.

YK-4 CriocobeH ocymecTBIsITh
JIeIOBYI0 KOMMYHUKAIIUIO B
YCTHOM M MUCbMEHHOU (hopMax
Ha TOCYJIJapCTBEHHOM SI3bIKE
Poccuiickoit ®eneparuu u
WHOCTpPaHHOM(BIX) s3bIKe(axX)

VYK-4-B-1 Beibupaer Ha rocy1apCTBEHHOM H
WHOCTPAHHOM (-bIX) SI3BIKAX
KOMMYHHKATHBHO TPHEMIIEMBIH CTHIIb
JICIIOBOTO OOIICHUS, BepOaIbHbIE U
HeBepOaIbHBIC CPE/ICTBA B3aUMOICHCTBUS C
napTHepaMu

3HaTh: COBpEMEHHBIE
KOMMYHHUKATHBHbBIE
TEXHOJIOTUU TSI
aKaJIEMUYECKOTO U
po(heCCHOHATLHOTO
B3aUMOJCUCTBHUA.

YMeTh: yCTaHABIMBATh U
pa3BUBaTh
npodeccHoOHaATbHbIE
KOHTAKThI B COOTBETCTBUU C
MOTPEOHOCTAMU
COBMECTHOM JICATEIILHOCTH,
BKJIFOYasi OOMEH
uHpopMmanue u
BBIPAOOTKY €AMHON
CTpaTeruu
B3aNMO/ICICTBHSL.
Baaners: HaBbIKaMH
COCTaBIICHUS, IEPEBOIA U
penaKTUPOBAHUS
pa3IMYHBIX aKaJeMHUECKUX
TekcToB (pedepartsl, 3cce,
0030pBI, CTAThH U T.11.);
MPEJICTaBICHUS
pe3ynabTaToB
aKaJleMUYeCKOU U




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHITHA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA
JOCTHXXCHUA KOMIICTCHIIHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIUE TaITbI
dbopmupoBanus
KOMITETCHIIU I

npodeccrnoHanbHO I
NesITeTbHOCTH Ha
Pa3INYHBIX TYOIUIHBIX
MEpPONPHUATHIX HA
rOCyIapCTBEHHOM SI3BIKE
P® u nnoctpanHoM (bIX)
s3bIKe (ax).

YK-6 CriocobeH ynpaisiTh
CBOMM BPEMEHEM, BBICTpaUBaTh
U PEeaTM30BbIBaTh TPACKTOPHUIO
CaMOpa3BUTHS HA OCHOBE
MIPUHIIUIIOB 00pa30BaHUs B
TEUEHUE BCEU KU3HU

YK-6-B-1 [Tornmaet BaXHOCTh
TIJIAHUPOBAHUS 11eJIe COOCTBEHHOM
JESITEITLHOCTH C yIETOM YCIIOBUH, CPEICTB,
JUYHOCTHBIX BO3MOXHOCTEH, 3TaroB
KapbepPHOTO POCTA, BPEMEHHOM IMEPCIICKTUBBI
Pa3BHUTHS JCATCILHOCTH U TPCOOBAHMIA
pBIHKA TpyJa

VYK-6-B-2 Peanmzyer HaMe4YeHHBIE LIEJH C
YYETOM YCIIOBUM, CPEICTB, TUIHOCTHBIX
BO3MOYHOCTEH, 3TAllOB KaphePHOTO POCTA,
BPEMEHHOM MEPCIICKTHBBI PA3BUTHUS
JESITEILHOCTH U TPeOOBaHWM pBIHKA TPYIa
YK-6-B-3 JlemoHCTpHpYeT HHTEpEC K yuebde
Y UCHOJIB3YEeT MPeI0CTaBIsIeMble
BO3MOXHOCTH JJIsl IPUOOPETEHHSI HOBBIX
3HaHUM U HaBBIKOB

VYK-6-B-4 Kputnuecku orieHUBaeT

3¢ (HEeKTUBHOCTH HCTIOIB30BAHMS BPEMEHHU
MIPH pEIIeHUH IOCTABIEHHBIX 3a/1a4

3HaTB: CBOM pECYPCHI U UX
npenensbl (JINTYHOCTHBIE,
CUTyaTUBHEIC, BpEMEHHBIC).
YMerh: onTUManbHO
HCII0JIb30BaTh CBOU
pEeCypCHI ISl YCIEITHOTO
BBITIOJTHEHUS TIOPYICHHOTO
3aJIaHus, ONIPEACTIATh
MIPHOPHUTETHI
npodeccuoHanbHOro pocTa
U CHI0COObI
COBEPIICHCTBOBAHHUS
COOCTBEHHOM IEATENLHOCTH
Ha OCHOBE CaMOOIICHKH TI0
BBIOpAHHBIM KPUTEPHSIM;
Baanernb: HaBbIKamMu
BBICTpanBaHus THOKOU
npoecCuoHATBHOM
TPaeKTOPUH, UCTIONb3Ys
UHCTPYMEHTBI
HEIPEPHIBHOTO
00pa3oBaHus, C y4eTOM
HAKOIUJICHHOT'O OIIbITa
npoheCcCuOHAIBHOM
JESITEIbHOCTH U
JTMHAMHYHO
M3MEHSIFOIINXCS
TpeOOBaHUH pHIHKA TPYa.

VK-8 Ciocoben co3maBaTh 1
MOJIEP>)KUBATh B
MOBCEIHEBHOM KU3HU U B
npodeccruoHaIbHON
JIEATEIIbHOCTU O€30ITacHbIC
YCIIOBHS )KU3HEAEATEIBHOCTH
JUTSL COXPAHEHUS TPUPOTHOM
cpenbl, obecneyeHus
YCTOMUYMBOTO pa3BUTHUSA
oOIm1ecTBa, B TOM YUCIIE TIPH
yIrpo3€ U BO3HUKHOBEHUU
YPE3BBIYANHBIX CUTYALlU U
BOEHHBIX KOH(IUKTOB

YK-8-B-3 Uaentudunupyet yrposbl
(OTIaCHOCTH) PUPOJIHOTO U TEXHOTCHHOTO
HPOMCXOXKIACHUS JIJIS dKUZHEACATEIILHOCTH
YelnoBeKa U IPUPOTHOU CpeJIb

3HaTh: AHTPONOICHHBIE WU
IIPUPOJIHBIE VCTOYHHUKHU
KpPaTKOBPEMEHHBIX

aBapUMHBIX u
JIOJITOBPEMEHHBIX

CUCTEMAaTHUYECKUX

BO3/CHCTBUM HA YEJIOBEKA U
OKPYXKAIOLLYIO cpeny;
OCHOBHBIE HOPMBI TEXHUKH
OezomacHocTH mpu padote
Kak B JaHAWAQTHHIX
yCIOBUSIX, Tak MU B
naboparopuu; CrocoObI
3allMTBl  II€pCOHaNa  OT
BO3MOXHBIX  IOCIEACTBUN
XMMUYECKUX  aBapuid B

6




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHITHA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA
JOCTHXXCHUA KOMIICTCHIIHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIUE TaITbI
dbopmupoBanus
KOMITETCHIIU I

71a00paTOPHBIX YCIOBUSAX
YMmerh: OLICHUBATH
MOCIIEICTBUSL  BO3JICUCTBUSA
Ha  YEJIOBEKAa  BPEIHBIX,
OMMACHBIX W MOPAXKAOUIUX
(hakTopoB; OKa3bIBATh
MIEPBYIO MEIULHHCKYIO
IMOMOII[b; OPUEHTUPOBATHCS
Ha MECTHOCTH B Ciy4ae
BO3HUKHOBEHUS YIPO3HI;
Buaanerb: npoTOKOIOM
JIEWCTBUH B cllydae
BO3HHUKHOBCHUA OITACHOCTHU
JJIs J)KU3HU U 3JI0POBbA;
METOAUKAMH OKa3aHUA
MEepBON MEIUIIMHCKON
ImoMouIr; HopMaMu TEXHUKHU
Oe3omacHOCTH U TpeOOBaHMIT
OXpaHEbI TpyZda B
J1a00PaTOPHBIX YCIOBUSX.

OIIK-1 Cnocoben
aHAJIM3UPOBATH H
WHTEPIPETUPOBATH PE3YIIbTATHI
XHUMHYECKUX IKCIICPUMEHTOB,
HaOIOACHUHN U U3MEPECHUM

OIIK-1-B-1 CucremaTtusupyet u
aQHAIM3HUPYET Pe3yAbTaThl XUMHUECKUX
AKCIIEPUMEHTOB, HaOMIOACHUH, U3MEPEHUH, a
TaK)Ke Pe3y/bTaThl paCY€TOB CBOICTB
BEILECTB U MaTepHasioB

OIIK-1-B-2 IIpeanaraet nHTEPIPETALUIO
Pe3yNbTaTOB COOCTBEHHBIX SKCIIEPUMEHTOB U
pacueTHO-TEOPETUYECKUX PadoT C
UCIOJIb30BAHUEM TEOPETHUECKHUX OCHOB
TPaJUIIMOHHBIX U HOBBIX Pa3/Ie]IOB XUMHUH
OIIK-1-B-3 ®opmynmupyeT 3aKIIOUCHHUS U
BBIBOJIBI 110 PE3yJIbTaTaM aHalln3a
JUTEPATyPHBIX TaHHBIX, COOCTBEHHBIX
JKCMEPUMEHTAIBHBIX U PACYETHO-
TEOPETUYECKHX PAOOT XUMHUYECKOU
HaIpPaBIEHHOCTU

3HATh: TEOPETUYECKUE
OCHOBBI TPAJAUIIMOHHBIX U
HOBBIX Pa3/ieJIOB XUMUMY;
OCHOBHBIE Hay4HbIE
JIUTEepaTypHbIE HCTOUHUKH.
YMerhb: N0ab30BaTHCS
3HAHUSMH TEOPETUUECKUX
OCHOB TPaJUIIUOHHBIX U
HOBBIX Pa3/ieJIOB XMMUMU;
M0JIb30BaThCS HAYYHOM
JIUTEPaTypoil;
aHAJIM3UPOBAThH U
COTIOCTABJISATH MOTy4YEHHBIE
SKCIEPUMEHTAIbHbIC
pe3yabTaThl C U3BECTHBIMU
U3 TUTEPATyphl JaHHBIMU.
BJiajnerhb: HaBbIKAMU
UCIOJIb30BaHUS
IPOrPaMMHOTO
obecrieueHus st
00paboTKM pe3yNbTaTOB
U3MEpEHUil; alrOpUTMaMHU
aHaM3a pe3ylbTaToB
HKCIEPUMEHTA; HaBbIKAMU
paboThI C HAy4YHOM
JIUTEPATYPOU.

OIIK-2 CnocobeH npoBOAUTH C
COOJIFOJICHHEM HOPM TEXHUKHU
0€301aCHOCTH XUMHYCCKHI
AKCTIIEPUMEHT, BKJIFOYAs
CHHTE3, aHAJIN3, H3YUYCHHUE
CTPYKTYPBI U CBOMCTB BEIIICCTB

OIIK-2-B-1 PaboTaeT ¢ XMMHUYECKUMHU
BEII[ECTBAMU C COOIIOJICHIEM HOPM TEXHUKHU
0e30MmacHOCTH

OIIK-2-B-2 [TpoBoAHT CUHTE3 BEIIECTB U
MaTepHaIoB pa3HOI MPUPOIBI C
HCIIOJIb30BAHUEM UMEIOIIMXCS METO UK

3HaTh: (PU3HKO-
XUMHUYECKHE CBOHCTBA
HEOPraHN4eCKuX U
OpraHMYEeCKUX PEaKTHBOB;
0COOEHHOCTH XpaHEHHS
XUMHUYECKHX MaTepHaJIOB




Ko n naumeHoBanue

(hopMHUPYEMBIX KOMIIETCHITHA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA
JOCTHXXCHUA KOMIICTCHIIHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIUE TaITbI
dbopmupoBanus
KOMITETCHIIU I

U MaTCpUuajioB, UCCIICAOBAHUC
IMpOLECCOB C UX YyUaCTUCM

OIIK-2-B-3 I[IpoBOIUT cTaHAAPTHBIC
OTIepalyy sl ONPEICTICHUS XUMUYECKOTO 1
(ha30BOrO cocTaBa BEUIECTB U MaTEPHUAIOB Ha
UX OCHOBE

OIIK-2-B-4 ITpoBoauT UCCIICTOBAHUS
CBOMCTB BEILIECTB U MATEPUAJIOB C
UCTIOJIb30BaHIEM HAYYHOTO 000PYIOBAHHS

Pa3IMYHBIX KJIACCOB
OTNIACHOCTH; OCHOBHBIE
MpaBUiia TEXHUKU
0€30MaCHOCTH U TPUEMBI
OKa3aHus epBOM
MEIUIIMHCKOM TOMOILH B
XUMHUYECKOH J1abopaTopun
pu paboTe C KUCIOTAMHU U
IeI0YaMu, €IKUMHU
BEIIIECTBAMH,
JIETKOBOCIUTAMEHSFOIIIUMHUC
S U TOPIOYUMHU
JKUJKOCTAMU, TOKCUYHBIMHU
1 KaHIIEPOT€HHBIMHU
BEIIECTBAMU; METOIbI,
Hay4yHO€ 000pyA0BaHUE U
MPUHIAT pabOTHI
COBPEMEHHOH alapaTypbl
IIpY NIPOBEACHUYU HaYYHBIX
WCCIENOBAHUN JUISl PELIEHUS
IIOCTABJICHHBIX 3a1a4.
YMmerh: MIPUMEHSATH
OpraHuyYecKue u
HEOpPraHUYECKHUEe peareHThl
B XMMHUYECKOM aHallu3e C
y4eToM TEXHUKH
0€30TacHOCTH; 00pamaThCs
C XUMHYECKOW TOCYIOoH H
71a00paTOPHBIM
000pyI0BaHHEM;
METOIUYECKU
OCYIIIECTBIISATh
HEOpraHUYecKue u
OpraHMYecKue CHHTE3Bl C
y4eToM ocobeHHOCTEH
(bU3UKO-XUMHYECKUX
CBONCTB UCXOJHBIX
peareHToB; MPUMEHSTh
CpeICTBAa HMHIUBUIYaTbHOM
3aIIUTHI u cpencTea
MOXKapOTYUIECHUS.

Buaajaers: HaBbIKaMuU
cOOPKH OCHOBHBIX
npuOOPOB AJIs MOTy4EHUS
HEOPraHU4eCKUX 1
OpraHUYeCKHUX BELIECTB;
HaBbIKaMU oOpalieHus ¢
npubopamu A
OCYIIECTBJICHUS
XUMHUYECKOTO aHaJIu3a;
HaBBbIKAMU OKa3aHMs

I'PaMOTHO




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHITHA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA

JOCTHXXCHUA KOMIICTCHIIHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIUE TaITbI
dbopmupoBanus
KOMITETCHIIU I

MEepBOM MEIULIMHCKON
MIOMOIIIH MPU HECYACTHBIX
clydasiX B XMMHYECKOH
1ab0paTOpUH.

OIIK-3 CnocobeH npuMeHsTh
pacyeTHO-TEOPETHIECKUE
METO/IBI JIJIsl U3YyYEHUS] CBOMCTB
BEIIECTB U MPOIECCOB C UX
YYaCTHEM C MCIIOJIb30BaHUEM
COBPEMEHHOM
BBIUMCIIATEIBHON TEXHUKU

OIIK-3-B-2 Hcnons3yet cranaapTHOE
IPOrpaMMHOE 00ECIICUCHHE ITPU PEIICHUN
3a1a4y XUMHUYECKOU HaIpaBJICHHOCTH

3HaTh: cTaHapTHHIE
METO/1bl 00pabOTKH U
NpeCTaBICHHUS
pe3yabTaTOB
OKCTIEPUMEHTA;
HOPMaTHBHO-TEXHUYECKYIO
JOKYMEHTAIUIO TI0 TIOPSIIKY
COCTaBJICHUS TIPOTOKOJIOB U
OTYETOB TI0 pe3yJbTaTaM
HCCIIE0BaHUN.

YMeTh: MoJb30BaThCs
COBPEMEHHBIMA
CHeHATH3UPOBAHHBIMA
0a3aMM Hay4HbIX JAHHBIX;
MI0JTb30BAThCS
COBPEMEHHBIM
IPOrpPaMMHBIM
obOecrnieueHueM I
OCYIIIECTBIICHUS] PACYETHO-
TEOPETHYECKUX padoOT
Baajners: pacyeTHo-
TEOPETUYECKUMHU METOAAMHU
JUISL U3yYEeHHSI CBOWCTB
BELIECTB U MPOLIECCOB C UX
y4acTueM, HaBbIKAMHU
paboThl ¢ HAYYHBIMU
0a3amMu TaHHBIX U

CHeLHaTU3UPOBAHHBIM

pOrpaMMHBIM

00ecrieyeHHEM.
OIIK-5 Cnocoben nonumate | OIIK-5-B-2 Mcnoab3yeT coBpeMeHHbIE 3HaTh: OCHOBHBIEC
IPUHLUIBI PAOOTHI UH(POPMAaLMOHHBIE TEXHOJOIMH IIPU cOOpe, |UCTOYHUKUM  HMH(pOpMaIMU
COBPEMEHHBIX aHanu3e, 00paboTKe U MPeJCTaBICHUN Ui peLeHus 3a1a4
MH(GOPMALMOHHBIX TEXHOJIOIMH | MHYOPMAaIMK XMMHUYECKOTO IPOQUIIsL npogeccuoOHaIbHON  chepbl
Y UCIOJIB30BaTh UX IS JIESATENIBHOCTH; OCHOBBI
pelieHns 3a1a4y MH(POPMALIMOHHBIX
npodeccuoHaIbHON TEXHOJIOTUH, OCHOBHBIE
JESITEILHOCTH BO3MOXHOCTH M TpaBuia

paboThl CO CTaHIAPTHHIMU
IIPOrPaMMHBIMH
IPOAYKTaMHU IIPHU PEUICHUH
npo¢eccHOHATBHBIX 3a1a4
Ymersb: IIPOBOJIUTH
NIEPBUYHBIN MIOUCK
uHpOpMaLUU JUTS PEeLIeHUs
npoeCCHOHATBHBIX 33jay;
IPUMEHSTh  CTaHJApTHOE
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Ko n naumeHoBanue

(hopMHUPYEMBIX KOMIIETCHITHA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA
JOCTHXXCHUA KOMIICTCHIIHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIUE TaITbI
dbopmupoBanus
KOMITETCHIIU I

nporpaMMHoe obecrieueHue
[P PEIIEHUU XUMHUYECKUX
u MAaTEepHAIOBETUYECKUX
3aJa4, NOpH TOATOTOBKE
HAay4HBIX MYyOJUKAUA U
JIOKJIaJIOB;  HCIIOJIb30BAThH
CIIEMAATU3UPOBAHHOE
IIPOrpaMMHOE OOecreyeHue
npu MPEJCTaBICHUN
pe3yJabTaTOB paboTsl
podeCCUOHATBHOMY
co00I111eCTBY

Baaners: HaBbIKaMU pabOTHI
C HAYy4YHBIMU U
o0pa3oBaTeILHEIMHU
rmopTajgaMu; 0a30BBIMH
HaBbIKaMH ITPUMCHCHUA
CTaHJApTHOI'O IIPOrPaAMMHOI0
obecrieueHus ajsi 00paboTKH
pe3yIAbTAaTOB UCCIIEIOBAHUN U
MMPEACTABJICHNA UX HAYYHOMY
COOOTIIECTBY.

OIIK-6 Cniocoben
MPEICTaBIIATh PE3yTbTAThI
cBOEH pabOThI B YCTHOH U
MUCbMEHHOU popme B
COOTBETCTBUU C HOPMAMH U
MIPaBUJIAMH, TIPUHSATHIMH B
npoheccCHOHATLHOM
cooO1ecTBe

OIIK-6-B-1 IIpeacrapmisieT pe3ynbTaThl
paboThI B BUJIE OTYETA 110 CTAaHJAPTHOM
(dhopme Ha pyCCKOM sI3BIKE

OIIK-6-B-2 Ipeacrasisier nHGOpMAITHIO
XMUMHUYECKOTO COJIEP>KaHuUs C yIeTOM
TpeboBaHui OnOIMOTpadUUECKON KYIbTYPHI
OIIK-6-B-4 'oTOBUT Ipe3eHTALIUIO TIO TEME
paboThI U MPE/ICTABISET €€ Ha PYCCKOM U
AHTJIMHACKOM SI3bIKaX

3HAaTbh: OCHOBHBIE METO/IBI
cbopa, oOpaboTkH, aHAIM3a
u 0000IIeHHUS pPe3yIbTaTOB
Hay4YHBIX SKCIIEPUMEHTOB;
COBPEMEHHBIE
HOPMAaTUBHBIE JIOKYMEHTHI,
yCTaHaBIUBAIOLIUE
npaBuIa odopMIiIeHUS
HAy4YHBIX OTYETOB,
aTTeCTallMOHHBIX pabor,
peleH3ul, T0KIaI0B U T.1.
Ymers: cobupars,
00pabaThIBaTh,
aHaJIM3UPOBATh U 0000IIATh
MepeI0BOM OTEUECTBEHHBIN
U MEXJIyHApPOJHBIA OTBIT B
COOTBETCTBYIOIIEH 00IacTu

HCCIIeI0OBAHUIM;
AHAJIU3UPOBATH u
COIIOCTABJIATh IOJYYEHHBIE
AKCIEPUMEHTAIbHBIE

JTAHHBIE C U3 JIUTEPATYPHBIX
HCTOYHUKOB daxTamu;
NPECTABIATh  PE3YNIbTaThl
paboTbl B  YCTHOH W

MUCHEMEHHOM dopwme,
coOosiasi  YCTaHOBJICHHBIC
00pa3oBaTeNbHON

OpraHu3aiuei HOPMBI

COCTABJICHUSA NOKYMCHTOB.
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Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHITHA

KOI[ 1 HAMMCHOBAHUC MHUKATOPA
JOCTHXXCHUA KOMIICTCHIIHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIUE TaITbI
dbopmupoBanus
KOMITETCHIIU I

Buajersb: HaBbIKaMU
npoBeeHus paboT 1o
M0JIy4yeHuI0, 00paboTke U
aHaJIU3y HAay4YHO-
TEXHUYECKOH nHOopMaIiu
U pe3y/bTaTOB
HCCIIE0BAaHUM C TIOMOLIBIO
CTaTUCTUYECKUX METOJIOB U
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTH1; HaBBIKAMU
YCTHBIX JOKJIAJIOB 110
pe3yJbTaTtaM HayqYHOU
paboThI; HABBIKAMH
HaIHUCAHUSI PA3IMYHBIX
BHI0OB OTYETHOH
JIOKYMEHTAIUU

4 CTpyKTypa M coepkaHue TUCUUIIMHBI

4.1 CTpyKTypa AUCHMILTHHBI

OO6mrast TpyI0€MKOCTh JUCIHUIUIMHBI COCTABIAET 15 3aueTHbIX equHull (540 akageMUYeCcKUX 9acoB).

Tpyn1oeMKOCTb,
Bun paGotsr aKaJIeMHYECKUX YacoB
5 cemectp 6 cemecTp BCETO

OO0miasi Tpy10€MKOCTh 252 288 540
KonrakTHasi pa6ora: 169,25 188,5 357,75
Jlexuuu (JI) 68 68 136
[Tpaktuueckue 3ansarus (113) 16 34 50
JlaGopaTtopHubie paboTs (JIP) 84 84 168
Koncynpranmu 1 1 2
NnnuBuayanbHas paboTa 1 HHHOBAIIMOHHBIE ()OPMBI YUEOHBIX 1 1
3aHSITUI
[IpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,5 0,75
CamocTrosiTesqibHast padora: 82,75 99,5 182,25
- gbinonHenue Kypcogoti pabomsi (KP); +

- camono02omogKa (npopabomxa u nogmopeHue
JIeKYUOHHO20 MAMeEPpUand u Mamepuaia y4eOHuKo8 u y4yeonsix
nocobuii);

- 10020MOBKA K 1A00PAMOPHLIM 3AHAMUIM,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,

- N0020MOBKA K KOJLLOKSUYMAM;

- N0020MOBKA K pYOEHCHOMY KOHMPOTIO,
- N10020MOBKA K NPOMENCYMOYHOMY KOHMPOTIO
Buja nToroBoro KOHTpoJIsi (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
auddepeHIPOBAHHBIN 3a4eT)
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Paszpensl qucuuIuIvHb, U3ydaeMble B 5 cemecTpe

KonmuectBo yacos

Ne ayIUTOpHAas
pasjiena HaumenoBanue pasnenon BCero aGoTa BHEAY/I.
T 113 | 1P pabora
1 BBeneHue B opraHMuecKkyro XUMHUIO 72 12 | 10 | 48 8
2 [IpenenpHBIC YTIEBOIOPOIBI 18 6 4 4 4
3 DTUJICHOBBIE YTJIEBOI0POIbI 18 6 4 4 4
4 JlueHoBbIe yriieBoI0POIbI 14 6 4 - 4
5 AIIETUIICHOBBIE YTJIEBOI0POIbI 20 6 4 6 4
6 Hadrenst 16 6 4 2 4
7 ApomaTHyecKue yriieBoA0pO Ikl 28 8 6 8 6
8 HykneodunpHoe 3amenieHre. DIMMMUHUPOBAHNUE. 26 8 6 6 6
9 ["ajioreHpon3BOAHBIE YTIIEBOJOPOJIOB 16 4 2 6 4
10 MerTammoopraHMuecKue CoeTMHEHUS 24 6 6 - 6
Wroro: 252 68 | 50 | 84 50
Pazensl qUCHHUILTHHBL, U3ydaeMbIe B 6 ceMecTpe
KosmmuectBo yacoB
Ne HanmenoBanue pa3nenos ayutopras BHeEay/l.
pasnena BCETO paborta
T 113 | 1P pabota
11 AnudaTuyecKkue CIipThI 18 4 2 8 6
12 [TpocTeie a3¢uphl. DTOKCHUIBI 14 2 2 6 4
13 ApOoMaTHYECKHE CITUPTHI. XHMHOHBI 22 6 2 | 10 6
14 AJbaeruabl, KETOHBI 26 6 4 6 8
15 KapOoHOBBIE KUCTIOTHI 1 X TPOU3BOHBIC 20 6 2 | 12 6
16 I'eTepodyHkmoHaIbHBIE KAPOOHOBBIC KHCIOTHI 26 6 4 | 10 6
17 Jlumm et 14 4 - 4 6
18 Hurtpocoenuuenus 14 2 2 6 6
19 A30- ¥ 11a30coeIuHEHUI 20 6 2 8 6
20 AMUHBI 20 6 2 8 6
21 AMMHOKHUCIIOTHI. benku 22 6 4 8 8
22 VYraeBoasl 22 6 4 8 8
23 ['eTeponmkibl 30 8 4 8 8
Hroro: 288 68 | 34 | 102 84
Bcero: 540 136 | 84 | 186 134

4.2 Copeprxkanue pa3jaesioB AUCHUNIHHBI

Nel Beeaenue B oprann4eckyro xuMuio. [Ipeamer oprannyeckoit xumuu. BakHeime orarmsl ee
pa3BUTHS. 3HAUEHUE OPraHNYECKOW XMMHUHU. OCHOBHBIE CBIPBEBBIE NCTOYHUKH NOJyYEHUS] OPraHUYECKUX

coenuHeHUN. Teopus XUMUUECKOTO CTPOEHHSI OpraHMuecKux coequHennii A.M. byrneposa.

Knaccugukarus opraHmuecKkiux COeMHEHU 1o NpHupoie GYHKIIMOHAIBHOM IPYIIIBL, O IPUPOJIE OCTOBA
MOJIEKYJIBI.
[Tpupona xuMHUYECKON CBSI3U, TUIIBI M (PU3HUECKHE CBOIMCTBA KOBaJIeHTHOH cBs3M. Knaccupukarus

peaxkuuii o NPUPOJIe PEAruPyIOIINX YaCTHULl, 10 MEXaHNU3MY pa3pbiBa KOBAJIEHTHOH CBS3H, 110 PE3Yy/IbTaTaM
peaxkuuy, o KOJIMYECTBY PEarupyoUIuX YacTULl B JIEMEHTAPHOM akTe B3auMozencTeus. llonarue o
ANEeKTPO(UIBHBIX ¥ HyKJICOPUIBHBIX peareHTax. ['oMoauTnieckue (paankaibHble) peaKkiH.
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Knaccugukamus oprannueckux coeauneHuil. ['ereponntrueckue (3eKTpouIbHbIE U HYKJICO(PHIbHBIE)
peaxkuuu.

Buibl MEKMOJIEKYIIIPHBIX B3aUMOJIEHCTBHI, IOHATHE O BaH-/1€P-BaaJIbCOBOM PACCTOSIHUU U
panuyce. CpaBHUTENbHAS CTAOMIBHOCTh PEAKIIMOHHBIX YaCTHII (CBOOOTHBIX PaIUKAIOB, KAPOOKATHOHOB,
KapOOaHHOHOB).

[Tonsatue o rubpuanzanuu. Buasl rubpuauszanuii aroma yriepoaa. OcoOEHHOCTH CBOMCTB aTOMOB
yriepoja pa3iuuHbIX THOPUIHBIX COCTOSIHUH (II0 BEIMYMHE pajilyca aTOMa, SHEPTMH HOHU3ALUH, SHEPTUU
CPOJCTBA K JIEKTPOHY, AJIEKTPOOTPULIATEILHOCTH).

KucnotHo-ocHOBHBIE Teopun B3auMoAecTBuUs (Teopus Appennyca, bpencrena-Jloypu, JIstonca).
[ToHsTHE O )KECTKUX M MSITKUX KUCIOTax U ocHoBaHusxX [Iupcona, npunuun XXMKO.

BuyTtpuMonekyspHble 3J€KTpOHHbIE B3aumojeicTBus. [loHsTHE 00 MHAYKTUBHOM 3JEKTPOHHOM
s dekre (ompeneneHue, CBOWCTBa, MoHATHE 00 3Pdekre momns). [loHATHE 0 ME30MEPHOM 3JIEKTPOHHOM
s dexTe (ompenenenne, BUIbI CONMPSHKEHHBIX cucTeM). [lonsTre 00 a3 dexTe CBEpXCONMPIKEHHSL.

SBneHne W30MEpPUM OPraHUYECKMX COECIMHEHHWH. l30Mepus OpraHM4ecKux COEAVHEHUM B
opraHMueckod xumuu (moHsitue, Buibl). [loHsTe o KoHdopmauuu u KoHpurypauuu. Buasl
KoH(opMallMOHHONW K3oMepuu. Bunapl koHurypanmoHHod uzomepun. OCOOEHHOCTH ONTHYECKOMN
M30MEpHUM: TOHATHE OO0 ONTUYECKON AaKTUBHOCTH OPraHMYeCKHX COEAMHEHUH, 3JIEeKTPOMArHUTHAs H
(hOoTOHHAs TEOpUM B3aUMOJEWCTBUS BEIIECTBA CO CBETOM. Buapl XHpaabHOCTH MOJEKYJd, MOHSITHE 00
ACUMMETPUYECKOM aTOM€ YTJIEpOJa, BUIBI ONTUYECKUX HM30MEPOB (PHAHTHOMEpHI, pariemarsl). CrocoObl
pasnenenuss paunemaroB. OCHOBHbIE crocoObl H300pakeHus crepeon3zomepoB. OTHOCUTENbHAs U
abcomoTHast koH¢urypauus (cucrema @umepa, Kana-Uuronsna-lIlpenora). Crepeonsomepsl ¢
HECKOJIbKUMHU XUPATBHBIMU IIEHTPaMH (TOHATHE 0 Me30-(hopmax, Tpeo-GopMax u 3puTpo-popmax).

Ne2 IlpenenbHsbie yriaesoaopoabl. ['omMonornuecknil psa ankaHoB, uzomepus. [IpoctpancTBeHHAst
M30MepHsl alKaHOB, H300pakeHne KOH(OpPMEpOB B MpoeKHusx HbioMeHa U «IECONMWIBHBIX KO3JIax»
(3acmoHeHHas KoH(popmarus (CHH-TIEpUIIIIaHAPHAS), 3aTOPMOYKEHHAs (aHTU-TIEPUILUIAHAPHAS), CKOIICHHAS
(romr-nepuruiaHapHas)). DHepreTudeckas auarpaMma KOH(GOPMalMOHHOTO COCTOSIHHS MOJICKYJIbI ajKaHa.
[Ipupona C-C u C-H cBszeit B ankanax. [lpupomnbie uctounuku ankaHoB. Hedth (Xumuueckuii cocras,
KJIacCU(UKAIUUs, METO/IbI OI[CHKM KauecTBa M aHaln3a HePTenpoAyKTOB). MeTobl MOIy4YeHUs alKaHOB.
XUMHUYECKUE CBOMCTBA ajJKaHOB. Peaknuu paJuKalbHOTO 3aMEUICHHS SR: TaJIOT€HUPOBAHHWE, HUTPOBAHHUE
(autpoBanue o KonopaoBy u napodaszHoe HUTpoBaHUE), CYIb(POXITIOPUPOBAHUE, OKHCICHUE. DHEPreTHKA
LENHBIX CBOOOJAHOPAIMKAIbHBIX peakuuil. CeNeKTUBHOCTh pPAJUKaIbHBIX pEaKUUid U OTHOCHUTEIbHAs
CTaOWJIBLHOCTD AJKWIBHBIX PAJAMKAIOB, MPaBWJIO X5MMOHAA. TepMHUYECKHMH M KaTAIUTUYECKUN KPEKHHT
AJIKaHOB.

Ne3  DrTuieHoBble  yrieBoaopoabl. OcoOCHHOCTH CTPOCHHUS  (DYHKIMOHAIBHOW  T'PYIIIBI.
['omonoruueckuit psia aakeHoB, u3oMepus. ['eomeTpuyeckre n30Mephl, UX CBOMCTBA, IUC-, TpaHC- U Z-, E-
HOMEHKJIaTypa, TepMOJUHAMUYECKasi CTaOUIbHOCTh FEOMETPUUECKUX M30MepoB. HoMeHkIaTypa alkeHOB.
OcHoBHBIE CHOCOOBI MOJyYEHHUs] AJIKEHOB. XMMHYECKHE CBOMCTBA alKeHOB. Peakiuu 31eKTpo(uiIbHOTO
npucoenuHenus (Adg). Ob1iiiee mpencTaBiIeHUEe O MEXaHU3ME PEaKIHil, T- U G -KOMILJIEKChI, OHHEBBIC NOHBI.
BnusiHue ankunpHBIX 3aMecTUTENe y JABOMHON CBSI3M Ha CKOPOCTh W MOJEKYISPHOCTh pEaKluu
npucoenunenns  (Adez,  Ades).  CrepeoxuMuyeckue  OCOOEHHOCTH  MPOTEKAHHS,  CKEJICTHBIC
MeperpynnupoBKy (THIPHUIHBIA COBUT, aJIKWIIbHBIA CABUT) HAa MpPUMEpE pPeakiuil TUApOoraioreHupOBaHHUs,
rUpaTalui, raJloreHUPOBaHUS, AIKOKCUMEPKYpPUPOBAHHUSI - IEMEPKYPUPOBAHHUS, Cynb(QHUPOBAHUSI.
Panukanpable peakuuu npucoenuHeHus (Adr) Ha nmpumepe npucoeaunenus HBr. Ilepekucubiit sddext
Xapama. AnnuiabHoe OpoMHpoBaHHE ankeHOB. ['azodasHoe ranorenuposanue 1mo JIbBoBy. OKUCIUTENbHBIE
npeBpaieHus: ajakeHoB. O30HONMM3 ankeHOB (peakuusi ['appueca), OKHUCIUTENHHOE U BOCCTAHOBHUTEIHHOE
pacuierieHre 030HUA0B. Peakiiuy BOCCTAHOBIIEHUS AJIKEHOB. I'€TepOreHHoe U TOMOI€HHOE THAPUPOBAHUE
aJIkeHOB. Permo- u cTepeoceleKTUBHOE MpUCOEIUHEHHE THUIpUIoB Oopa. Permocnennduueckne
rupobopupyronue peareHTol. l[IpeBparieHne OOpOPraHMYECKUX COSAMHEHUNW B ajKaHbl, CIUPTHI,
QJIKHUIITAJIOT €HU/TBL.

Ne4  IueHoBble  yraeBopopoabl. Kiaccudukanus, wusoMmepus (0COOEHHOCTH — HM30MEpPHU
COTIPSHKEHHBIX IMEHOB), HOMEHKIaTypa. OCHOBHBIE METO/IbI TIOTYYCHUS KyMYJIHUPOBAHHBIX, COMPSIKEHHBIX U
W30JIMPOBAHHBIX JHUEHOB. XMMHYECKHUE CBOMCTBA: OCOOCHHOCTH KyMYIHUPOBAHHBIX M COMPSHKEHHBIX TUEHOB
B peakiusax Ade Ha mpuMepe ruaporajoreHupoBaHus. [IOHATHE O TEPMOJAUHAMUYECKOM U KHHETHUYECKOM
KOHTpoJie peakuuil. [lepennknnueckue peakuuu CONPSHKEHHBIX AUEHOB (DJIEKTPOILUMKINYECKHUE PEaKLIUU
UKIU3aldY, KOHJEeHcaus mpo Junbcy-Anpaepy): TOHSITHE 00 OpOUTAIBHOM KOHTPOJE peaKiluii,
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OCOOCHHOCTH  (POTOXMMHUYECKOW W TEPMUYECKOW WHUIMANHMHA. Peakuuu OKUCICHHS JTUCHOBBIX
YIJI€BOIOPOIOB.

No5S  AnerwiieHoBble yrieBoaopoabl. OcoOeHHOCTH CTpoeHHs (YHKIMOHAJIBHOW TPYIIIHI.
I'omonornueckuil psaj aJlkUMHOB, HOMEHKJIaTrypa, uzomepus. OCHOBHblE MeTonbl mnosyueHus. llonsarue o
peakruBax Monwnya. KucnotHsie cBoiicTBa ankuHOB. MeToabl MACHTU(DHUKAIIMA KOHIEBOW TPOHHOHN CBS3H.
[TomyyeHne AUUHOBBIX COEAMHEHHH. ANETHIICH-AJICHOBAs MEperpynnupoBKa. Peakiuu 3mekTpoduinbHOTOo
IIPUCOEAVHEHUSI K TPOWHOM CBSI3M B CPAaBHEHUM C QJIKCHaMU. MexXaHu3M peakUuHd THApaTaluu.
["anoreHnpoBaHne W THUAPOTAIOTCHUPOBAHUE. DIEKTPODUIBHOE NMPHCOSIMHEHHE CHUPTOB M KapOOHOBBIX
kucinoT. Peakium HykneoduiabHOro mnpucoeauHeHuss Adn Kk ankuHaM. CTepeoCeneKTHBHBIC DPEaKIUH
BOCCTAHOBJICHUS AJIKKHOB C MTOJIYYEHUEM YUC- U MPAHC-ATKEHOB.

Ne6 Hadrenbl. ['omonoruueckuil psja. OHeprus HamnpsHKEHUS B LMKIAX M TUIBl HalpsyKEHHI.
KondpopmannoHHbI aHaIM3 MUKIOAIKAHOB (KOH(MOPMAIIMOHHBIE TIEPEXO0Ibl UKIOOyTaHa, IIUKIOTICHTaHa,
LUKIOreKcaHa, KOH(opMalMy MOHO3aMEIIEHHbIX M  JU3aMEIIEHHbIX I[MKJIOrekaHoB). BiusHue
KOH(OPMAIIMOHHOTO COCTOSIHUSI Ha pPEaKIMOHHYI0 criocoOHocTh (mpuHuun Keprtuna-I'ammera). Mertoabl
MOJIyUYEHUSI COEIUHEHHM ¢ MaJlbilM U CpeaHuM pa3MepoM Hukia. OCOOEHHOCTH XMMHUYECKHX CBOWCTB
LUKJIONIPOIIaHa U €ro MPOU3BOIHBIX. XMMHUYECKHE CBOMCTBA COCIMHEHUH CO CPETHUM pa3MepPOB LIUKIIA.

Ne7 Apomaruyeckue yriaeBoaopoabl. ['omonormuyeckuii psn. ApOMaTHHYHOCTE IO XHOKKEIO.
CrpykTypHble, (U3MYECKHME W XUMUYECKHE KpUTEPUH apoMartuyeckux coenuHeHuil. [lonstue o0
aHTHApPOMAaTHUYHOCTH U HEAPOMATUYHOCTU LUKINYECKUX COMpshKeHHbIX cucteM. Kpyr @pocra. OcHoOBHbIE
METO/IbI ITOTYYEHUE APOMATHYECKUX YIIJIEBOIOPOJOB. XMMUYECKHAE CBOMCTBA MOHOSIEPHBIX apOMAaTUYECKUX
YTJIEBOJIOPOJIOB: MEXAaHU3M PEAKIUN AIEKTPOPMIHPHOTO 3aMEIICHUS B apoMaTrhdeckoe KoJibio (SeAr) Ha
IpUMepe HUTPOBAHUSA, CYIb(OUPOBaHUS, TaJOreHUPOBAHMS, AllMJIMPOBAaHUS U alKuiaupoBaHus no dOpuzaento-
Kpadrcy. Biusuue 3amectureneil Ha npotekanue SEAT. TlonsTre 06 akTHBUPYIOIINX U 1€3aKTUBUPYIOLINX
3amectutensix | poma. Ilonste o 3amectutensx |l poma. Xumuueckue CBOMCTBA MOHOSIIEPHBIX
apOMAaTHYECKHUX YTJICBOJOPOJIOB: PEAKIIMU HYKJICO(PHIHHOTO 3aMEIICHHS B apOMATUYECKOE KOJIBIO (SNAr).
MexaHusM Snar B aKTUBHPOBAHHOE apOMAaTHUYECKOE KOJBIIO, MOHATHE O KOMIUIeKcax MeseHreimepa.
ApPHHOBBIN MEXaHU3M 3aMEIIEHNS B 1€3aKTUBUPOBAHHOE KOJIBLIO.

Ne8 HykiieopuiabHoe 3amenieHue. dauMuHupoBanue. [loHITHS HYKI€ODUIBHOCTh, HYKICO(HI,
Hykneodyr, ocHoBanue. IloHATHS mosipu3alMy, MOJIAPU3YEMOCTH, COJNbBATALMU U COJIbBATHPYEMOCTH.
ConpBaTupylOIIME CBOMCTBAa pacTBOpuUTeNiel. Psjg akTUBHOCTH HYKJIeopMIOB B Ta30oBoW (dase u
pacTBOpUTENIAX pPa3nu4HON mnpupoasl. IloHATne o xopomo M miuoxo yxoadmmx rpymnmnax. OOmas
XapaKTepUCTUKA peakuui HykneopmibHOro 3ameunieHus. Kinaccudukanus peakuuil HykiIeo(uIbHOro
3aMeIEHUs.

Mexanusm Sn2. DHepreTudeckuid mpouiib peakliui, 0COOEHHOCTH MEXaHU3Ma, BIMSHUE Pa3IMUHbIX
(bakTOpoB (CTpYKTypa cyOcTpaTa, NpUpOAa YyXOIAIIEH IpyIIbl, BEIUYMHA YACTHYHOTO IOJIOKUTEIBHOTO
3apsla Ha aToMe yrjepojia, NpHpoJia pacTBOPUTENs M HyKJIeoduiaa) Ha CKOPOCTb OMMOJIEKYJSPHOTO
HyKJIeo(puIpHOro 3ameneHus. BaiabieHoBckoe oOpalleHue.

Mexanusm Sn1. DHepreTudyeckuil mpouiib peaklui, 0COOEHHOCTH MEXaHU3Ma, BIMSHUE Pa3IMUHbIX
(bakTOpoB (CTpYKTypa cyOcTpaTa, NMpUpPOAA YXOJISIIEeH I'pyIIbl, BEIUYWHA YACTUYHOTO MOJO0XKUTEIBHOTO
3apsila Ha atoMe Yriepoja, MpHUpoJia pacTBOPUTENS U HyKJIeo(pHsa) Ha CKOPOCTb MOHOMOJIEKYJSIPHOTO
HyKJeouiabHOro 3amereHus. VoHHble mMapbl B IpPOLIECCAX MOHOMOJIEKYJSIPHOTO HYKJIEO(UIBHOTO
3amerienus. Crepeoxumus Sn1-peakuuii. CuiibHble M ciiabble HyKJI€O(QHIIBl M UX y4acTHe B peakuusax Sn1 u
Sn2.

Hpyrue Sn-mexaHu3Mbl. OCOOEHHOCTM Sn-peakumii  Mpu  y4acTUM  COCEJHMX TIpylm B
HYKJICO(PUIBHOM 3aMElIeHUH (CTEPEOXUMUs, MOJEKYISIpHbIe MeperpynnupoBku). Ilpumepsl 3amenieHus
rajoreHa Ha Jpyrue (yHKUMOHalbHbIE TIpynnbl  (TUAPOKCH-, aMUHO-, aJKOKCU-Trpymiy). Peakuuun
sanuMuHUpoBaHus. Kiaccudukanus peakuuit STMMUHAPOBAHUSL.

Mexanusm E2. @axtopbl, OnaronpusTcTBYIOIIME MpoTekaHuto peakiuit E2. Hampasnenue
sanuMuHUpoBaHus 1o E2-mexanusmy. IlpaBuna 3aiiueBa u ['odmana: cyTth; (hakTopsl, crocoOCTByOLIUE
BbINOJIHEHUIO. CTepeoxuMus E2-3MMMUHMPOBaHMS Ha TPUMEPE [MKJIOTEKCHIITAIOT€HUA.

Mexanusm El, ero ocobenHoctu. DakTopbl, OIaronpusATCTBYIOIIME MpoTeKaHHio peakuuid El.
Cnyyaun napymenus npasuia 3aiinieBa. CtepeocenektuBHOCTh peakiuit E1. Oco6ennoctn mexanusma Elcg
peakuuii anuMuHupoBanud. O6mas cxema. Kunernueckoe ypaBHeHue. YcinoBus peanusanuu. Hanpasienue
IMMHUHHAPOBAHHUS.

KoHkypeHIIMsST MpOIEeCCOB 3aMelIeHHs] M AIMMUHUPOBAHHUSA IO MOHO- U OHUMOJIEKYISIPHOMY
Mexanusmy. Onpezenstomue GakTopsl.
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Ne9 T'ajoreHnpouM3BOAHbIE YIJI€BOAOPOAOB. MeTOIbl TOJMY4YeHHUs (peakiuu MpHUCOCTUHECHNUS,
peakuuyu HYKICO(QHIBHOTO 3aMENICHHs, BOCCTAHOBIEHHE MEPrajJlOreHIPOU3BOAHBIX YIJIEBOJOPOIOB).
XUMUYECKHE CBOWCTBA TaJOTEHIPOM3BOJHBIX: KadeCTBEHHBIE pEAKUUH, PEaKIUH HYKICO(OUIHHOTO
3aMeIlEeHUs], peaKLUK AIMMUHUPOBAHHUSL.

Nel0 Merajsioopranuyeckue coeanHeHus. MarHuiopraHMYecKHe COCIUHEHHUs, UX CTPOCHHE.
[Tomyyenune peakTHBOB [ 'pHHBApPa, OCHOBHbIE OCOOEHHOCTH METOJA, MPEACTABICHHE O MEXaHHU3Me.
CrpoeHue MmarHuiiopraHuueckux coeauHeHud. PaBHoBecue  Illnenka. XwuMuuyeckue  CBOWCTBA
MarHuHOpraHn4ecKuX COEANHEHNN: BOCCTAHOBIJIEHUE O] IEMCTBUEM IrajOre€HUI0B METAIJIOB-OKUCIUTENEH,
OCHOBHBIE U HYKJIEO(UIIbHbIE CBOMCTBA MAarHUMOPraHUYECKUX COETUHEHUI.

Harpuii- u JUTHMOpraHMYECKHME COEIUHEHHUs, WX IOJy4YeHUEe M XUMUYECKHE CBOMCTBA.
JIMTUAAMANKIIIKYTIPAThl, UX TOJy4eHHE M OCOOeHHOCTH. JIMTHii- W MarHMHOpPraHW4ecKue COCIHHEHUS B
CHUHTE3€ YIJIEBOJ0POJIOB, CIIUPTOB, AJIbJIETHJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT.

Huankun- u auapuikynpatbl. [lomydeHne u npuMeHEHHE 3TUX KOMIUIEKCHBIX COEAMHEHUN IS
CHUHTE3a MPEJENIbHBIX YIJIEBOJOPOIOB, AUEHOB, HECUMMETPUUHBIX KETOHOB M B PEAKLUAX COMPSKEHHOTO
MPUCOEUHEHMS K 0, 3-HEHACHIIIEHHBIM KapOOHUIIbHBIM COEIMHEHUSIM.

[{uHK- opranryeckre CoOeIMHEHMs], UX MOJIYyYeHHE U 0COOEHHOCTH XUMHUYECKUX CBOUCTB.

Nell Ammndparnueckne cnmprthl. Knaccuduxanus, ctpoeHue GyHKIIMOHAIBLHOU Tpymiibl. OCHOBHbBIE
MeTobl cuHTe3a. OcoOeHHOCTH (PU3MUECKUX CBOMCTB. XHUMHYECKHE CBOWCTBA CIHMPTOB: KUCJIOTHBIE U
OCHOBHBI€ CBOMCTBA (TIOHATHE O JKECTKUX M MATKUX KHCJIOTax U ocHoBaHUsxX [Iupcona, mpunnun XKMKO),
OCHOBHBIE CMOCOOBI MOJU(PUKAIUU TUIPOKCUIBHOW TIpynmbl (peakuuu HYyKI€O(UIBHOTO 3aMelleHus
TUAPOKCHIIBHOM  Tpynmbl Ha aMHMHO-TPYIY, aJKOKCU-TPYIy, TalloT€H), peakUud OKHUCICHHS,
PETPONUHAKOJIMHOBAs TeperpynnupoBka. OcoOEHHOCTH XHMHMYECKUX CBOICTB MHOTOATOMHBIX CIIHPTOB
(koMITIIEKCO0Opa30BaHUE C OPTOOOPHOM KUCIOTOM, COJISIMHU, OKCUIAMHU U THAPOKCHIAMHA METAIIJIOB, BHYTPH -
1 MEXMOJIEKYIISIpHAsl IeTUIpaTalys; OKUCICHHE C pa3pylIeHHeM U 0e3 pa3pylIeHUs YTIEpOIHOTO CKETIeTa).

Nel12 Ilpoctbie 3¢gupsbl. Inokeuabl. CtpoeHue (GyHKIMOHATBHOW rpynmnbl. dusndeckue cBoWcTBa
npocThix 3hupoB. OCHOBHBIE CHMOCOOBI TMOMy4YeHHUs. XUMHUYECKHE CBOWCTBA. D(PHUPHI KaK OCHOBAaHHS
JIptouca. Peakiuu ¢ pacmerienueM C—O — cBsazeid, romonn3 o-C—H-cBszeit. [lonydyeHre BUHUIOBBIX
a¢upoB u ux nomuMmepusanus. [loHarue o kpayH-adupax u mMexdasHoMm karanuze. CTpoeHHEe, OCHOBHBIC
METO/Ibl CUHTE3a. XUMHYECKHE CBOMCTBA AMOKCUIOB: PEAKIIMU C JIEKTPOPUIBHBIMU peareHTaMu, peakiiuu
C HyKJIEOQHIIbHBIMU peareHTaMH.

Nel3 Apomartuveckne cnupThl. XHHOHbI. OCOOEGHHOCTHM CTPOEHHUS, METOJbI IOJyYEHUS
(IpOMBIIUIEHHBIE, TA0OpaTOpHbIE). XHMMHUYECKHUE CBOMCTBA: PEAKIMH C YYaCTHEM I'MIPOKCUIBHOM I'pYIIIbI
(oOpazoBanue coiiell, peakuuss BuibsMcona, neperpynnupoBka KiaiizeHna, apyrue peakuuu IMpOsiBICHUS
HYKJICO(UIbHBIX CBOHCTB (DEHOJIOB), PEAKLUUH BOCCTAHOBICHMS, PEAKLUHMU OKUCIEHUS (MEXaHU3M
pajMKanbHOIO IpOLIecCa OKUCIICHUS, BIUSHUE PAJUKAIOB), peakiMH apoMaTH4YeCKOro sifpa C CHIbHBIMU
JeKTpo(uIaMu (MEXaHU3Mbl PEAKIUN 3IEKTPOPUIBLHOIO 3aMEIlEeHHs], TaJOreHUpOBaHue, Cylb(hUpOBaHUE,
HUTpoBaHue, anuaupoBanue o dpunemo-Kpadrey-I'yctaBcony, neperpynnupoBka ®puca), peaxkuuu
apoMaTHYecKoro sapa co ciaadbiMu snekTpoduiaamu (peakuus KosibOe, KoHAeHcalMs C allbleruiami,
kapOoHunupoBanue 1o Anamcy, [arrepmany, Peiimepy-Tumany, Bunbscmeitepy-Xaaky). [3,3]-
curMaTpoIHas neperpynnuposka Kisiizena amuiminoBeix 3(hupoB (GEeHOJI0B.

XuHOHBL. Oco0eHHOCTH cTpoeHHs.. OCHOBHBIE METO[bl MOJYyYeHUs (OKUCIIEHHE MPOCTPAHCTBEHHO
HE3aTPYIHEHHbIX (PEHOJIOB OJHO U JABYAIEKTPOHHBIMH OKHCIUTENIMH. OKHCIEHHE NPOCTPAHCTBEHHO
3arpyaHeHHbIX (eHonoB (II3dD) ¢ momydeHueM apoOKCHIBHBIX paauanoB. JluMepusauus apOKCUIbHBIX
panukanoB. XHMHYECKHE CBOIMCTBa XMHOHOB: BOCCTAQHOBJIEHHE J0 JBYXaTOMHBIX (EHOJIOB, pPEaKLUU
Junsca-Anbnepa.

Nel4 Aabaeruanl. Keronbl. OCHOBHBIE METOJBI TMOJNyYEHUS albACTHUAOB (OKUCICHHE alKaHOB U
QIKEHOB,  OKHCJIEHUE U  JETMAPUPOBAHUE  NEPBUYHBIX  CIHUPTOB, THUAPOJIM3  TE€MHHAIBHBIX
JIMTAJIOT€HIIPOU3BOIHBIX, pacIleIUIeHUue TJIMKOJIeH, OKCOCHHTE3, MHUPOJIHM3 COJed KapOOHOBBIX KHCIOT,
cuHte3 1o PoszeHMyH7ay). OCHOBHBIE METOABI TMOJYYEHHUS KETOHOB (OKUCIEHHE U JIeTUIpUPOBaHHE
BTOPUYHBIX CIIUPTOB, OKHCICHHE BTOPHYHBIX CHHUPTOB mNo OmreHay’py, MHPOJIU3 cojleld KapOOHOBBIX
KHCJIOT, B3aMMOJICHCTBHE TaJOIC€HAHTHIPUIOB KapOOHOBBIX KHCIOT C peakTHBaMU [ 'pUHBSApA, CHHTE3 C
JUTUHOPTaHNYECKUMU COEIUHEHUSIMH).

CtpoeHne KapOOHWIBHOW TIpymmbl. MeXaHU3M peakiud HYKJICO(QHILHOTO TMPHUCOSANHEHMS.
OcoOeHHOCTH B3aMMOJEHCTBHS C CHJIBHBIMH HyKieopwiamMu (OucynbpuUTOM HATpHs, aMMHUAKOM,
THJIPa3MHOM, TUAPOKCUIAMHMHOM, ceMHukapOasunom). Ilomydyenue u cBoiictBa ypoTpomnuHa. Peakiuu
aJIbJIETU/IOB U KETOHOB CO CIIA0bIMM HYKJI€O(HIaMU: CIUPTaMH, MEpKallTaHAMHU, BOJOH, B3aUMOJIelicTBHE C
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neHraxjgopuaoM Qocdopa, caMOKOHIEHCALUs albIeTUaoB. Peakuuu, mporekarommue uepe3 oOpa3oBaHue
CHOJIBHBIX (OPM aNbJACTUAOB M KETOHOB: aJbJOJbHO-KPOTOHOBAS KOHICHCAIMs, peakuus MaHHMXa,
raJloreHupOBaHue, raoGopMHas peakius, o-OpoMUpoBaHHe KETOHOB, peakuus Kisiizena.

Metoabl OKUCIEHUS albAeTHIOB (peakTuBoM TosuieHca, (DEeIMHTOBOM KHIKOCTBIO, AUOKCHIOM
ceneHa, peakius baitepa-Buurepa, aBTookHCiIeHHE adbICTUIOB) U KETOHOB. MeETO/IbI BOCCTaHOBJICHUS
anpaeruioB U ketoHoB (mo Kwxkuepy-Bonbsdy, mo KiemmeHncy, BOJOpPOJOM B MOMEHT BBIJACTICHHA,
B3aMMO/ICHCTBUE KETOHOB C aMajblraMOil MarHus, BOCCTaHOBJIcHHE 1m0 MeepBeliny-Ilonnnopdy-Bepnero,
peakuuss  TuieHKo,  CcaMOOKHCIEHHE-CaMOBOCCTaHOBIeHHE 1o  KaHHMIIIapo,  BOCCTAaHOBJIEHUE
JUTUHAITIOMOTHIPUIOM M OOPTUAPUAOM HATpus).

Henpenenbuble anmpaeruasl M KeTOHBL. OCOOEHHOCTH CTPOCHHS M XHMHYECKHX CBOWCTB O, [3-
HENpeJIeNbHbIX aJIbAETUIOB U KETOHOB. OCHOBHBIE METO Il NostyueHus. Peakuuu 1,2- u 1,4-npucoenunenus
CHJIBHBIX M CJIa0BIX HYKJICO(WIOB, BOCCTAaHOBJICHHWE W OKHCIEHHE O,[3- HENpeneNbHbIX albJETUIOB H
KETOHOB.

ApomMarudeckue abaeru/ibl U KeToHbl. OCOOEHHOCTH CTPOEHUS U XUMHUYECKUX CBOMCTB. OCHOBHBIE
MeTo/bl ToJydeHus. Peakuuu 5nekTpo@uiIbHOrO 3aMenieHusi B O€H30JIbHOE KOJBIO  (BIUSHUE
KapOOHWJIBHOM TPYIIIBI), PEAKIUU MPUCOCAUMHEHHS CHUJIBHBIX U CIA0BIX HYKJICO(HIOB MO KapOOHUIBHOM
rpynne (BIMSHHE OEH30JIBHOTO KOJbIa), PEaKIHH OKHUCIEHUS W BOCCTAHOBJIEHUS apoOMaTHYECKHUX
abJIETUJIOB U KETOHOB (BoccTaHoBieHHe mo KiemmeHnceny, no KaHHuIapo), peakuuu KOHJEHCALUU
apoOMaTHYeCKHX albJerI0oB M KETOHOB (OeH30MHOBas KOHAeHcauus, peakuus Ilepkuna, peaxius
Kuesenarens, konaeHcamus ¢ GeHOJIAMH).

Nel5 KapGonoBble KHCI0TBI M HMX NPou3BOAHbIe. OJHOOCHOBBIE NpENENIbHbIE KapOOHOBBIE
kucnoTbl. OCHOBHbIE METOBI CHHTe3a. CTpoeHHe KapOOKCHIIBHOM TPYIIIBI M KUCJIOTHBIE CBOMcTBa. Peakuun
KapOOHOBBIX KUCJIOT C HyKJIeopuiIaMH: peakuus 3Tepudukanuu, o0pa3oBaHHe HAJKUCIOT, 00pa3oBaHue
XJIOPAHTHAPUJIOB U aHTUAPUIOB KuchIoT. Peakuumsa ['emnsg-donerapaa-3enunckoro. Iluponns ykcycHou
KHUCIIOTBHI.

Conu kapOOHOBBIX KHUCJIOT, MX peaKkIUU C HYKICOPHIbHBIMH peareHTamu. l[leperonka coseit
KapOOHOBBIX KHUCIOT, peaknus Konboe, cunares [roma, peakuust XyHcaukkepa-bopoannaa, B3auMoaelicTBIE
C peakTuBaMHM ['puHBspa, METO bl IPEBPALIEHUS COJIEN B CUIIbHBIE alIMJIMPYIOIIAE areHThl. Mblia.

lanoreHanruapuabl Kak alWIMPYIOIMIME areHThl. MeTOoabl MOJTy4eHHs. XUMHUYECKHUE CBOWCTBA!
TUAPOJN3, AJIKOTOJN3, AMHHOJIN3, BOCCTAHOBJEHUE IO PoO3eHMyHnIy, B3aMMOJEHCTBHE C pPEaKTUBAMH
I'punbspa, peakiusa ApHara-2ucTepTa, bIIUPOJIN3 YKCYCHOTO aHTUAPHIA.

AHTHIpHUIBI KAPOOHOBBIX KUCIOT KaK allMJIMPYIOLINE areHThI.

Amuzpl, HUTpUIbl. OCHOBHBIE CIIOCOOBI MONMydeHHUs. XUMHYECKUE CBOWMCTBA aMUIOB U HUTPHUIIOB:
TUAPOJN3, BOCCTAHOBJICHHE C QJIOMOTHPUJOM JIMTUSA, B3aUMOJEWCTBUE C peakTuBamMu ['puHbspa.
Oco0eHHOCTH XMMHYECKUX CBOMCTB aMHUOB: 00pa3oBaHUE IMKIMYECKUX aMHJIOB — JIAKTaMOB, THAPOJIN3
aMUJIOB, JeTUpaTalusl aMUI0B, BOCCTAHOBJICHHE O AMUHOB U J0 albJerunoB (amuabsl Baitnpe6a), peakius
HUTPO3UPOBAHMS, PeaKIUs Jerujaparanuu, rneperpynmnuposka amuaoB no l'odgmany. IleperpymnmnupoBka
TUAPa3u0oB  KapOOHOBBIX KHCIOT 1o Kypumycy. OcCOOEHHOCTH HHUTPUIOB: TUIAPOJM3, AaJKOTOJIHU3,
aMMOHOJIM3 HUTPHWJIOB, PEAKUUH C METAIJIOOPTaHUYECKUMHU COECIMHEHUSIMHU, BOCCTAHOBJICHUE /10 aMUHOB U
anpneru1oB. Hutpuisl kak Hykieoduisl (peakuus Purrepa).

Crnosxubie 3¢upbl. OCHOBHBIE CIIOCOOBI MOTY4YEeHUS: peakuus drepudukanuu no duinepy, peakuus
Tumenko, kapOOKCUIMPOBAaHUE AlleTUIICHA, AlIMIMPOBAHUE €HOJBHBIX (JOPM KETOHOB KETEHOM, AJKOTOJIU3
HUTPUJIOB, METaJNIOKOMIUIEKCHBIM Karanu3. CBONCTBA CHOXXHBIX 3(QHPOB KaK alMIMPYIOIIUX areHTOB:
KUCIBINA THaponu3 (Mexanu3mbl Aac2, Aacl, Aall), ocHoBHbIi ruaponus (Mexanusmbl Bac2, Bal2, Ball),
peakuus nepesrepudurannu. EHOMATHI CIOXKHBIX 3(QUPOB B PEAKIMAX C Pa3IMYHBIMU EKTPO(UIaMU.
Peakiun KoHAeHcalMu: clokHO3(pUpHas KoHnaeHcauus (peakuus KisiizeHna), KOHJIEHcalusi KETOHOB CO
CIIO)KHBIMU 3pHUpaMu Kak MeToj, cuHTe3a 1,3-mMKkeToHOB. BoccraHOBIEHHME AMTHHAIIOMOTUAPUIOM, IO
byBo-bnany, anunonHoBas KoHaeHcalus, peakuus Pedopmatckoro.

KereHbl, X CcTpoeHHE M alMIMPYOLIAs aKTUBHOCTH. CpaBHEHHE XMMHUYECKHX CBOMCTB KETEHOB C
o, - HempeneNbHBIMU aNbJETHIaMH, C aHTHJIPUIAMU U TAIOTeHAHTHUAPUAAMHU, ¢ KymyaeHaMu. KeTeHsl kak
KECTKUE KUCIIOTHI.

Nel6 I'erepodyHkumoHanbHble KapOOHOBBIE KMCI0ThI. HenpeneabHble 0JTHOCHOBHBIE KUCIIOTHI.
Cnenuduueckue cBoiicTBa o,3- HempenenbHbIX KUCI0T. OcoOeHHOCTH (PyMapOBOi U MaJIEMHOBON KHCIIOT.

'MapOKCUKHUCIIOTHI, WX HaxoXaeHue B mpupoge. OCOBHbIE CMOCOOBI MOJXy4eHHs (THIPOJIH3
raJloreH3aMelIeHHbIX KUCIOT M OKCHUHUTPWIOB, peakuus Pedopmarckoro, mpucoequHeHHe BOJBI K o[-
HENpeJIeNbHbBIM KHUCIOTAaM, OKHUCIIEHHE albJETHJIOB, albJoJeil M IVIMKOJEH, TIUAPOKCHINPOBAHUE
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HeTpeAeTbHBIX KapOOHOBBIX KUCIOT). CTpoeHHe M XMMUYECKHE CBOMCTBA THAPOKCHKHCIOT (KHUCIOTHBIE
CBOMCTBA, pEaKIMM MO KapOOKCWIBHON M crnupToBOiM rpymnmam). Cnenuduyeckne XMMHUYECKHE CBOMCTBA
TUAPOKCUKUCIOT  (MOJIyd€HUE  JIAKTUJOB, JIAKTOHOB, TEPMHUYECKOE PACLICIUIEHHE, CEJIEKTUBHOE
BOCCTaHOBJIEHUE TUAPOKCO-TPYIIbI). JINMOHHAs KMCIIOTA.

OKCOKHCIOTBI, WX HaxO0XIEHHE B MPUPOJE, OCHOBHBIE METOJbl IOJYYEHHUS TIJIUOKCHIIOBOM,
MUPOBUHOTPAJHON KUCIOT U B-O0KCOKHCTIOT. CTpOeHHE U XMMUYECKHE CBOMCTBA 0l-OKCOKUCIIOT (KHCIOTHBIE,
rugparamys, peakiuus KaHHunmapo, oKucieHue, B3auMOICHCTBIE ¢ pa30aBICHHON M KOHICHTPHUPOBAHHOM
CEPHOM KUCJIOTOM) M 3-OKCOKHUCIIOT (JIeKapOOKCHUITMPOBAHHUE).

Aneroykcycubiii 3¢up. IlpencraBinenune o Ttayromepuu. Keronnass u eHonbHas ¢opmbl AYD.
Metoasl mosiyueHus. XUMHUUYECKHE CBOWCTBA AVYD: BOCCTAaHOBJICHHE;, PEAKIUHU, MPOTEKAIOIIHNE Yepes3
o0Opa3oBaHNE KCTOHHOW W CHOJBHOU (OpPM; KETOHHOE M KHCIOTHOE paciiericHue AYD; aKIIMPOBaHHUE U
ampuinpoBanue AY3. IlpuMeHeHne B OpraHnyeckoM CHHTE3E.

[Ipenenbubie aukapOOHOBBIE KHCIOTHL. OO0mmue Meroabl cuHTe3a. OCOOEHHOCTH XHUMHUYECKHX
CBOMCTB TMKapOOHOBBIX KHUCIOT. ll]aBeneBast KUCIOTa U €€ MPOU3BOIHBIE: PEaKUu JIeKapOOKCUINPOBAHUS
(TepMUYECKOro, KMUCIOTHOT0). MasoHoBasi KMCIOTa: MCIOJIb30BaHUE MaJOHOBOIO 3(Hpa B OPraHMUYECKOM
cuHTe3e, peakuust KueBenarens, peakuuss Mwuxasns, nexkapOokcunupoBaHue. SIHTapHas KuCIIOTa, €€
cnenuduueckue cpoicrBa: peakius LITo06e, monydyeHne M MCHOJIb30BaHWE CYKIMHMMMIA. AJUIHMHOBAs
KHCJIOTA: cyXasl IEproHKa CoJieil, BHyTpUMOJIEKYIsIpHas ClI0XKHO3(UpHas KoHAeHcaus J(ukmaHna.

Nel7 JImnuawbl. Knaccudukanus nunuaos. [lomyyenne u cBoiicTBa MPOCTHIX OMBUISIEMBIX JTUIUIOB.
Msuna.

Knaccudukanus, ctpoeHue u (pu3HoI0rHuecKrie CBOMCTBA CIOKHBIX OMBUISIEMbBIX JTUIHIOB.

Knaccudukanus, ctpoenue u (pu3H0I0rHuecKrie CBONCTBAa HEOMBUISEMBIX JIUIIHIOB.

Nel8 Hurpocoemmnenusi. HurpocoenuHeHus, ux KiacCHpUKAUss W HOMeHKIarypa. CTpocHme
HUTPO-TPyNIbl. MEeTOIbI CHHTE3a HUTPOCOEINHEHNH. XUMUYECKUE CBOMCTBA HUTPOCOECINHEHNN: PEaKIIH,
CBS3aHHBIE C Y4YaCTHEM HHUTPO-TPYNIbl (TIOJTHOE M HEMOJIHOE BOCCTAHOBJIIEHHWE HUTpo-rpymmbl), C-H —
KHUCJIIOTHOCTh HUTPOCOEIMHEHUH, IOBEIEHHE HUTPOCOECIMHEHUI B IIEJOYHBIX pacTBOpax, anu-popma
HUTPOCOCIMHEHNNH. AMOUIEHTAHTHOCTD COJiel anr-(GopMbl HUTpocoeauHeHn. Peakiuu coneit anu-¢GpopmMbl
HUTPOCOCIMHEHUHN: TaJlOTEHUPOBAaHKE, HUTposupoBanue, O- u C-aIKWINpPOBaHHME W ALMUIUPOBAHUE
HUTPOCOEANHEHNUH, peaKUH ¢ aJIbJIETUAaMU U KeTOHaMU (AHpPH), B3aUMOJEHCTBUE C KOHIIEHTPUPOBAaHHBIMU
MHUHEPAIbHBIMY KHCIOTAMH.

Nel9 A30-, aumaszocoenuuHenmsi. lIpeacrtaBieHre o0 [OMA30COCAVMHEHUSIX W a30COCAUHEHHSX.
Jna3ocoeqMHEHUsT apoOMaTHYECKOro psfga. Meroabl IOJIydeHUs: [Ma30TUPOBAHUE, A30COUYECTAHHE.
XUMHUECKHE CBONCTBA: peakuuu ¢ pa3pblBoM cBsi3M  N-Ar (MexaHu3Mbl TIeTepOJMTHYECKOIO U
TOMOJIMTUYECKOTO Pa3pblBa CBSI3U C apOMAaTHYECKUM KOJIBLIOM, 3aMELIEHUE Ha IMIPOKCO-TPYIIy, Ha THO-
rpynny, peakmus Illumana, peaknuu 3anameiiepa, peakmus ['omOepra-baxmanHa, ne3aMHHHPOBAHUE).
Peakuun ¢ ywdacTueM [Ma30-TPYyNIBl: BOCCTAHOBJIECHUE COJIEH ApWINNA30HUEB [0 apWITHIPA3HUHOB,
a30COYETaHUE.

JuazocoequHenus anupaTuyeckoro psaaa. JluazoMeraH U AMa30yKCYCHBIH 3¢up, UX yCTOHUYHUBOCTD U
crocoObl MOJTy4eHUs. XHUMHUYECKHE CBONCTBA JAMA30COEAMHEHUI (B3aMMOJEHCTBHE C KapOOHOBBIMU
KUCJIOTaMH, CIMPTaMH, allbJEeTUIaMHi, KETOHAMU, FaJIOTeHaHT UIPUIaMH, aIKeHaMU U allKMHaMU, (OoTonu3).

Ne20 Amunbl. Knaccugukaius 1 HoMeHKIaTypa aMuHOB. OCHOBHBIE CIOCOOBI MOJTYYEHHUs] aMUHOB
(aMMOHOJIM3 CIUPTOB M AIKWITaJOreHUJoB, cuHTe3 [abpuans, peakuus ['odmana, meperpynmnupoBka
Kypuuyca, BoccTaHOBUTENbHOE aMMHUPOBAaHHE KETOHOB M aJbJErMJIOB, NIPUCOECIUHEHUE aMMHaKa K o[-
HENpPEIeNbHBIM  albJerulaM, peakius MaHHHMXAa, BOCCTAHOBJIEHHME aMHUAOB, HUTPUIIOB, OKCHUMOB H
HUTPOCOENIMHEHUH, MeTo] OmBaiiepa-Knapka, Jlelikapra). CTpoeHMe aMHMHOTpYIIBI. 3aBHUCHUMOCTh
HYKJICO(DUIBHBIX M OCHOBHBIX CBOICTB aMMHOB OT CTpPO€HMsS aMHMHOB. KHUCIIOTHBIE CBOHCTBa aMMHOB.
KadecTBeHHBIE peakiMM Ha MEepBUYHbIC, BTOPUYHBIE U TPETUUHbIE aMHHBI (B3aUMOJECHCTBUE C a30THUCTOM
KUCIOTOH, TecT XyHuacaukepa). HykieopuiabHOCTP M OCHOBHOCTh aMUHOB. AJIKMIMPOBaHHE U
allMJIMpOBaHME aMUHOB. B3ammojeilcTBue ¢ KapOOHWIBHBIMH COETUHEHHUSMHU (NOJyYeHHE HMHUHOB U
eHaMHUHOB). OKHUCIIeHHEe aMUHOB.

AmuHBl apoMarudeckoro psjia. CpaBHMTENbHAs XapaKTEPUCTHKA OCHOBHBIX CBOMCTB C aMHUHaMH
anupaTHyecKoro psaa. XMMUYECKUE CBOWCTBA: MOIydyeHHE W30HUTPHIIOB, ocHOBaHM [udda, oxucnenue
710 HUTPOCOEIMHEHUH, 10O XUHOHOB.

Ne21 AmuHokucaotel. beaku. Knaccudukanus, psa He3aMeHUMbBIX aMHUHOKUCIIOT, METObI CUHTE3a
(aMMOHOJM3 TaJIOTEHIPOU3BOJHBIX KapOOHOBBIX KHCJIOT, CHHTe3 [aOpudis, CHHTE3 C MOMOILBIO
ManoHOBOro »dupa, cunte3 IlItpekkepa). OCOOEHHOCTH CTPOEHHMS AMUHOKHCIOT (CIOCOOHOCTH
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CYIIECTBOBAHMS KaK OHMITOISAPHBIX HOHOB, MOHATHE 00 M303JIEKTPUYECKON TOUKE, OMTUYECKas aKTUBHOCTb
AMUHOKHCIIOT, MPUPOAHBIE U30MEPhI). XMMHUECKHUE CBOICTBA aMUHOKHUCJIOT: PEAKLMH, POTEKAIOLIUE II0
amuHO-rpymnie (oOpazoBanue N-alMIBHBIX MPOW3BOAHBIX (METOJ KapOOOEH30KCH3aIIUThI), 00pa3oBaHHe
ocuoBanuii Uludda, B3aumoneiictBue c peaktuBoM Cenrepa (2,4-muHUTPOGTOPOEH30I0M), pEAKIHA
OamaHa, METOJ KOJMYECTBEHHOIO OIpefelieHuss aMmuHO-Tpynnbl 1o Ban-Cnaiiky, no CepeHceny,
ammuupoBanre no lllorreny-baymany, nesamuHupoBanue). Peakuuu, mpoTekaromme Mo KapOOKCHIBHOU
rpynmne (oOpazoBaHHE coJiei W BHYTPUKOMIUIEKCHBIX CO€OMHEHUH, sTepudukamus no Dumepy,
o0pa3oBaHUE TaJOTEHAHTHIPHUIOB, NENTUIAHBIX CBSA3EH, MEXKMOJICKYISIPHOE AalWINpPOBAHUE, PEAKIUU
nexapOokcuiupoBanus). OcobeHHOCTH B, Y U O aMHUHOKHCIOT B peakiuu Aeruipartanuu. KadecTBeHHBIC
peaKuuu o-aMMHOKCUJIOT: HUHTUJIPUHHAsA, OUypeToBas, KCAHTOIIPOTEUHOBAS.

Knaccudukanus, CTpyKTypbl O€NIKOB, IMOHATHE 00 M303JIEKTPUUYECKONW TOUYKe, 3JIeKTpodopes.
KauectBennsie peakuuu. [lentuapl. ['eomeTpus nenTuaHONW CBA3M, METOABI CUHTE3a. MeToABI ONpeneneHus
CTPYKTYphl MENTHAOB, OIpeneieHUe KOHLEBbIX TIpynn. ClokHble OEJIKH: MPOCTETUYECKHE TIPYIIIIbI
(mprMepsl OMOIOTHYECKH aKTHUBBIX COEIMHEHUH, COAepKAIIUX POCTETUYECKUE TPYIIIbI).

Ne22 VraeBoabl. MoHocaxapuapl: Kiaccupukauus, crepeoxumust (mpoekuuu Duiepa),
OTHOCHUTENbHAss M abcoitoTHas KoHpurypauus (cucrema Dumepa, cucrema Kana-Wuronsaa-IIpenora),
CTEpEON30MEPBI C HECKOJIBKUMHU XUPAIbHBIMU LIEHTpaMu (TIOHATHE O Me30-(popmax, Tpeo-popmax U 3pUTpo-
¢opmax). Peaknum mnpeBpamieHuss anabAao3 B 2-KeTo3bl (peakuuum Myrtaportauuu). KoisbuaTo-nienHas
TayTOMEpHsl  caxapoB: OTKpbITbIE M  IUKIWYeckue (opmbl  (pypaHO3bl, MNUPAHO3bI) U  HUX
B3auMoIpeBpaimenus. Popmynsl Xeyopca, moHsatue o6 o u 3 aHoMmepax. [ TMKO3UIbI: METOABI TIOJTyUEHUS,
peakiuoHHasi cnocoOHOCTh. CHHTE3 MPOCTHIX U CIOKHBIX 3(UPOB MOHOCaxapuaoB. OKHUCIEHUE albI03 J10
aJIbJIOHOBBIX KHCIIOT.

Jlucaxapuipl: BOCCTAHABIMBAIOIIME W HEBOCCTAHABJIMBAIOIIME — OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB. KauecTBEHHbBIE pEaKIIUH.

[Tonucaxapa: 0COOEHHOCTH CTPOCHUS U XUMUYECKUX CBOMCTB aMIJIO3bl, aMUJIONIEKTHUHA, 1IEJUTFOJIO3bI.

Ne23 BBenenue B perpocuHTe3. OCHOBHBIC TOHATHS: PETPOCUHTETUUYECKUN aHAW3, TpaHchopM,
petpoH, cuHTOoH. Tumnbl Tpanchopmon. Crparterus «manoro ykyca» Ctbroapta Boppena. Crparermdeckue
CBSI3M MOJIEKYJbl. MOIIHbIE pEaKIUH OpraHudeckoro cunHres3a. [1og00p JOTUYHBIX CHUHTOHOB METOAOM
anbTepHUpoBaHUs. [IpUHINI penieHns U 3aliCH PETPOCUHTETUYECKOM 3a1auH.

4.3 JlabopaTopHbie padoThI

No Koin-Bo
No JIP HaumenoBanue nabopatopHbIx padboT
paszena 4acoB
1 1 OcHOBHBIE TIPaBUJIA U MPUEMBI pa0OTHI B TAOOPATOPUU OPraHUYECKOU 2
XUMHH. XUMUYecKasi IocyJia ¥ JlabopaTopHOe 000pyI0BaHUE.
2 1 Metoabl BBIICTICHUS, OYUCTKH U HACHTH(HUKAIIMA OPTaHUIECKUX 8

coequHeHnil. PUIbTpoBaHKUE U LIEHTPUDYTHPOBAHUE.
Kpucrannmuzauus u Bo3ronka. OnpeneneHue Temneparypsl
MIJIABJICHUSI OPTaHUYECKUX COCAMHEHUM.

3 1 MeTopl BBIJICIICHHS, OYUCTKHA U UICHTU(DUKAIIN OPraHUuICCKUX 6
coenuHenuit. [Ipocras neperoHka OpraHuYeCKMX pacTBOPHUTEIICH.
Omnpenenenre mMoKazaress MPEJIOMICHHS] OPTaHUYeCKUX COCTMHEHHIA.

4 1 MeTo1b1 BBIZICTIEHUS, OYMCTKH M UASHTH(PUKAIIUN OPraHUIECKIX 8
coenuHeHui. OpakIMOHHAS NTEPETOHKA OMHAPHBIX CMeceH.
Omnpenenenre TeMIepaTypbl KUMEHUSI U TTOKA3aTeNs MPEIOMICHUS
OpPraHWYECKUX COCIMHECHUIA.

5 1 MeTo1b1 BBIZICTIEHUS, OYUCTKU U UICHTU(HUKAIIMN OPraHUIECKIX 8
coenuHeHui. BakyymHas neperonka. OnpeneneHue TeMneparypsl
KHUIICHUS U TIOKA3aTelsl MPEJIOMIICHUS OPTraHNYeCKUX COCTMHEHHIA.

6 1 MeTo 16l BBIZICTIEHUS, OYUCTKH M UACHTH(PUKAIIUN OPraHUIECKIX 8
coenuneHuil. [leperonka ¢ BoassHbIM napomM. Omnpenenenue
TEMIEPATyphl KUTICHUS U NMOKa3aTessl MPETOMIICHHS OPTaHUIECKIX
COCIUHEHU.
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Ne JIP Ne HaunmenoBanue nabopatopHbIx paboT Kox-50
pasnena 4acoB
7 1 KauecTBEeHHBIN 2IIEMEHTHBIA AHAIW3 OPTaHUYECKUX COEAUHEHUI 2
8 3,6 AJKaHBI, CIIOCOOBI IOMYYSHUS, PU3NKO-XUMHUYECKUE CBOMCTBA, 6
MeTo bl uaeHTHGukanuu. Hadrenst.
9 4 AJIKEHBI, CITIOCOOBI IOTyIeHUS, PUINKO-XUMHUYECKUE CBOMCTBA, 4
METO/IbI HJICHTU(UKAITIH.
10 ) ANKUHBI, cIOCOOBI NOJTyYEHUSI, PU3NKO-XUMUYECKUE CBOMCTBA, 6
METO/IbI HJICHTU(UKAIIH.
11 7 ApomaTHyecKre COeTMHEHHUs, CTIOCOOBI MOTydeHH s, (PU3HKO- 8
XHUMHYECKUE CBOUCTBA, METOIbI HICHTU(UKAIINH.
12 8 HyxneodunsHoe 3aMenieHue, JTMMHHAPOBAHHE. 6
13 9 lamoreHonpoN3BOAHEBIE YTIIEBOAOPOIOB, CIIOCOOBI TIOTYICHHS, 6
(DU3HKO-XMMHUYECKHE CBOMCTBA, METOIbI HIICHTH(UKAIUH.

14 10 MeTtajmmoopraHn4ecKre CoeIMHEHNS. 6
15 |11, 12, 13 |OnHOATOMHBIC H MHOTOATOMHBIC aTU(paTHISCKAE U apOMATHISCKUC 24
CIIUPTHI, CITOCOOBI MOTyYeHUS, PU3NKO-XUMHUIECKHE CBOMCTBA,

METO/IbI HJICHTU(UKAITIH.
16 14 AnbJIeruibl ¥ KETOHBI, CIOCOOBI MOJTy4eHUs], PU3NKO-XUMHUECKHE 8
CBOWMCTBA, METOJIbI HJICHTHU(UKAITIH.
17 15 [IpenenbHble U HEMpPeEAeIbHbIE MOHO- U AUKApOOHOBbIE KUCIIOTHI, 8
CrocoObI MOJTyYeHUs, PU3UKO-XUMUUECKHE CBOMCTBA, METO/IBI
HJIEHTU(DUKAIUH.
18 15 [TpousBoiHBIE KAPOOHOBBIX KUCIIOT, CIOCOOBI MOTY4YeHHS, (PU3UKO- 8
XUMUYECKHUE CBOMCTBA, METO b HACHTUGHKaUK. CIoXKHBIE YDUPHI.
19 16 I'eTepodyHkmoHanbHbIE COETUHEHHS. [ HAPOKCH- U OKCOKHCIIOTHI, 8
CroCcoObI MOyYEHUS, XAMUYECKUE CBOMCTBA. AIIETOYKCYCHBIN dup.
20 17 Jlunu et 4
21 |18, 19, 20 | A3oTcoaepkaline OpraHnueCcKre COSTUMHEHHUSI, CITIOCOOBI TIOJTyYCHHUS, 16
(hMBUKO-XMMUYECKHE CBOMCTBA, METOAbl UACHTHU(UKAIINN. AMUHBI,
HUTPOCOCTUHCHUS.
22 21 AMUHOKHCIOTEI, XMMHYECKHE CBOICTBA, KAUSCTBEHHBIN aHAJINS3. 8
benku, xumMuyeckrue CBOMCTBA KAYeCTBEHHBIN aHAJIU3.
23 22 VYraeBobl. MoHOCaxapu/ibl U MOJUCaXapyuabl, XAMUYECKHUE CBOMCTBA. 8
Hroro: 186
4.4 IlpakTHyecKHe 3aHATHUSA (CEMUHAPHI)
Ne zansarus Ne Tema Kox-s0
paznena JacoB
1-5 1 BBeneHne B OpraHMyecKyr0 XUMHIO 10
6, 7 2 [IpenenbHbIE YTI1EBOIOPOABI 4
9,10 3 OTUIIEHOBBIE YTIIEBOI0POIbI 4
11, 12 4 JlueHoBbIE YriIeBOIOPOIbI 4
13, 14 5 AUETUIIEHOBBIE YTIIEBOI0POIbI 4
15, 16 6 Hadrens 4
17-19 7 ApoMaTndecKkue yrieBoaoposl 6
20-22 8 HykneodunpHoe 3amenieHre. JMMMUHUPOBAHHUE. 6
23 9 l"anorennpou3BoAHbBIE YTIEBOJOPOI0B 2
24-26 10 Meramiooprannueckre CoeJMHEHUs 2
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Ne Koxa-Bo
No 3aHsaTHs Tema

paznena 4acoB
27 11 AnunaTrueckue CiupThl 2
28 12, 13 |IIpocTtsie 3¢upbl. IMOKCHIBI 2
29 14 ApoMarnyeckue CnupThl. XMHOHBI 2
30, 31 15 AJBIErUabl, KETOHBI 4
32 16 KapOoHOBBIE KMCIIOTHI ¥ KX TIPOU3BOIHBIE 2
33,34 17 I'erepodyHKIIMOHATBHBIE KAPOOHOBHIE KUCIIOTHI 4
35 18 Hutpocoenunenus 2
36 19 A30- ¥ 11Ma30COeIUHEHUS 2
37 20 AMUHEBI 2
38, 39 21 AMHUHOKHCIOTEL benku 4
40, 41 22 VYriaeBoasl 4
42-45 23 I'eTeporuKIbI 8
Hroro: 84

4.5 KypcoBas pa6ora (6 cemecTp)

1. ®U3UKO-XUMUYECKHNE OCHOBBI U PEIENTYypa U3TOTOBJICHUS] KOCMETHYECKUX CPECTB C TPUMEHEHUEM
skcTpakTa pacteHuit ponaa [Tamoporauxos (Thelypteris)

2. Pa3paboTka METOUKHU TMPUTOTOBJICHHS KOCMETHYECKUX CPEJICTB Ha OCHOBE DKCTpaKTa PxkumoceBHOM
(Secale cereale)

3. OU3UKO-XUMHUYECKHE OCHOBBI U PEIENTypa U3rOTOBJIEHUS KOCMETHUECKHUX CPEICTB C MPUMEHEHUEM
sKcTpakTa pactenui poaa Komnocusk (Léymus)

4. Pa3paboTKa METOAMKH IIPUTOTOBJICHHS KOCMETHYECKUX CPEICTB Ha OCHOBE dKcTpakTa [Tmenusl Msrkoii (Triticum
estivum)

5. Pa3zpaboTka METOIUKH IMPUTOTOBJICHHS KOCMETHYECKHIX CPENCTB Ha OCHOBE dKcTpakTa [lmayna OynmaBoBHIHOTO
(Lycopédium clavatum)

6. PU3MKO-XMMHYECKHUE OCHOBBI M PEIICIITYPa U3rOTOBJICHUS KOCMETHYECKUX CPEICTB C MPUMEHEHHUEM 3KCTPaKTa
pacrennii poma Tumogeenka (Phleum)

7. Pa3zpaboTka METOIUKH IPUTOTOBJICHHUSI KOCMETHUECKHIX CPENICTB Ha OCHOBE DKCTpakTa Pmecta ocTpOIMCTHOTO
(Potamogeton acutifolius)

8. PU3HKO-XUMHYECKHE OCHOBEI 1 peuenTtypa U3roToBJICHUA KOCMETUYCCKUX CPEACTB C MIPUMEHEHHUEM SKCTPaKTa
pacrennii pona Kanapeeunuk (Phaléris)

9. Pa3paboTKa METOIMKHU MPUTOTOBIICHUSI KOCMETHYECKHX CPEJCTB HAa OCHOBE 9KCTPAKTa PACTEHHI poja
JIomxokomocuuk (Psathyrostachys)

10. ®Ou3UKO-XMMHUYECKHAE OCHOBEI U peucnTypa U3roToBJICHHUA KOCMETUICCKUX CPEACTB C MIPUMEHEHHUEM DKCTPaKTa
pacrenuii poma ExxeronoBauk (Sparganium)

11. Pa3paboTka METOANKH MMPUTOTOBJIEHUST KOCMETHYECKIX CPEICTB Ha OCHOBE dKCTpakTa Tenopesa anodsBUIHOTO
(Stratidtes aloides)

5 YuyeOHO-MeTOAMYECKOEe o0ecneueHue TUCHUTIIMHBI
5.1 OcHoBHasi 1uTEpaTypa

1. PeyroB, O.A. Oprannueckast xumus [TekcT]: ydeOHUK A CTYAEHTOB BY30B, 0Oy4aromuxcs 1o
HaNpaBJICHUIO U crienuanbHOCTH «Xumusi»: B 2 4. / O.A. Peyros, AJL.Kypn, K.II. bytun. - M. : MI'Y,
1999. — (Knaccuueckuit yauBepcuterckui yueOHuk). — ISBN 5-211-03058-3.

Y.1.-560 c. : un. - ISBN 5 - 211 - 03054 - 0.

Y.2.-624 c. :un. - ISBN 5-211-03491 - 3.

2. PeyroB, O. A. Oprannueckas xumus [Tekcrt] : yuel. ams cTyneHToB By30B: B 4 4. / O. A. Peyros,

A. JI. Kypu, K. II. Byrun; Mock. roc. yu-T um. M. B. JlomoHocBa. - M. : bunowm, 2010. - (Knaccuueckuit
yHUBepcuTeTckuil yueonuk) - ISBN 978-5-94774-109-4.

Y. 4. -2010. - 728 c.: un. - ISBN 978-5-94774-113-1. - bubnuorp.: c. 721-723
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3. llIa6apos, FO. C. Opranuveckast xumusi [Tekcr] : yue6. mis By3oB / FO. C. lllabapos .- 4-¢ u3n.,
crep. - M. : Xumus, 2002. - 848 c. : . - (s Beiciueit mkosnsl) - ISBN 5-7245-1218-1.

4. Opranudeckas XuMus : 0a30BBI ypOBEHb. YTIEBOJOPOABI : ydeOHoe mocobue : [16+] /
. b. barayrmunosa, O. Jl. Xaitpymmna, M. H. CaiidyrnunoBa [u ap.] ; KasaHnckuii HanMOHAIBHBIN
HCCIENOBATEIIbCKUN  TeXHOJIOrnYecknud  yHusepcurer. — Kaszawmp @ Kasanckuii  HanMOHAIbHBIN
uccueaoBaTenbckuil TexHosiornueckuit ynusepcurer (KHUTY), 2017. — 247 c. : tabn., wi. — Pexum
nocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=561103 (naTa obOpaieHus:
03.05.2024). — bubauorp. B kH. — ISBN 978-5-7882-2196-0. — TeKCT : 371€KTPOHHBIN.

5. @usep, JI. Opranndeckas XuMus : yriyOJIeHHBIA Kype : yaeOHoe mocobue : B 2 Tomax / JI. dusep,
M. ®wmzep ; oz pen. H. C. Bynscon. — Mocksa : Xumus, 1966. — Tom 1. — 682 c. : min. — Pexxum mocryma:
mo moxamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=707006 (nata  oOpaieHus:
03.05.2024). — TeKcT : 3IeKTPOHHBIH.

5.2 lonoiHuTeIbHAS JIUTEPATYypPa

1. CrporanoBa, E. A. Opranuueckas Xumusi. YTJI€BOJOPO/IbI [ DIEKTPOHHBIN pecypc]: MpakTUKyM
U1 00ydaronuxcs 1no o0pa3zoBaTebHBIM IIPOTrPaMMaM BBICIIETO 00pa30BaHUsI [0 HANIPABICHUSIM
noaroroBku 06.03.01 buonorus, 06.03.02 [TouBoBeaenue, 19.03.02 [IpoaykTel nuTaHUS U3 PACTUTEIBHOTO
ceipbst, 19.03.03 ITpoaykTel muTanus >xuBoTHOTO mpoucxoxaeHus, 20.03.01 TexHnocdepnas 6€30MacHOCTb,
35.03.08 Boanbie 6mopecypchl u akBakyiabTypa, 06.05.01 buonmxkenepus u 6monndpopmaruka / E. A.
CrporanoBa, E. A. Kynasuna, T. B. JleBener; M-Bo Hayku u Bbicil. oOpazoBanusi Poc. deneparnuu, denep.
roc. Ol KeT. 00pa3oBaT. yupekieHre Boicil. oOpa3zoBanus "OpeHOypr. roc. yH-T". - DIEKTPOH. TEKCTOBBIC
naH. (1 daitn: 1.18 M6). - Openoypr : OI'Y, 2019. - 111 c. - 3ara. ¢ TaT. 3xpana. - Adobe Acrobat Reader
7.0 - ISBN 978-5-7410-2308-2. — Pexxum noctyna: http://elib.osu.ru/handle/123456789/14219

2. CrporanoBa, E. A. Opranndeckas xumus. [Ipon3BogHBIE YIIE€BOIOPOAOB [DIECKTPOHHBIN
pecypc] : MpakTHUKyM Uit OOydYaromuxcss 1o 00pa3oBaTeNbHBIM TMPOTpaMMaM BBICHIETO O0Opa3oBaHMS,
BXO/SIIIUM B COCTaB YKPYIHEHHBIX Tpynn HampaBieHuil moarotoBku 06.00.00 buosormyeckue Haykw,
19.00.00 ITpomeruiernast sxoJiorust U onorexHosiornn / E. A. CtporanoBa, E. A. Kynasuna, T. B. JleBener;
M-Bo Hayku U BbIcIIL. 00pa3oBanus Poc. deneparuu, denep. roc. Or0mKET. 00pa30oBaT. YUpPEKICHHUE BBICII.
obpazoBanus "OpeHOypr. roc. yH-T". - D1eKTpoH. TekcToBble AaH. (1 daitm: 1.66 M6). - Openbypr : OI'Y,
2021. - 103 c¢. - 3Barm. c¢ Ttur. dkpana. - Adobe Acrobat Reader 5.0 — Pexum gocryma:
http://elib.osu.ru/handle/123456789/14675

3. AmuHo-nieperpynnuposka Kisiizena u npeBpaiieHusi opTo-ajJKeHmapuiaaMuHoB [Teker] :
Monorpadus / Y. b. AGapaxmanos [u 1p.]; Ydbum. un-t xumuu Y pum. genep. uccnen. nenrpa Poc. akan.
Hayk ; bamik. roc. yH-T ; Yum. roc. HedTsHOM TexH. YH-T. - MockBa: Hayka, 2020. - 256 c. : ni., Tadm1. -
bubmuorp. B konue . - ISBN 978-5-02-040787-9.

4. Opranunueckass xumus: mnpaktukyMm[Tekct]. — Y. 2. Meroabl BBIIEICHUSA, OUYUCTKU U
uneHtudukanun oprannyeckux coenunenuit / E.A. Crtporanosa, U.H. Ilapmmna, M.A. Kueknaes, I1.A.
[Tonomapea; OpenOyprekuii roc. yu-T. — Opendypr: OI'Y, 2013. — 126 c.

5. Oprannueckas xumus: npaktukyMm [Tekcr]. — Y. 3. Ilpumenenue merogoB Y@, UK u IIMP
CIEKTPOCKOIUU B CTPYKTYPHOM aHaiu3e oprannyeckux coenunenuit / E.A. Ctporanosa, I[1.A. Ilonomapesa,
M.A. KueknaeB; OpenOyprckuii roc. yu-1. — Openoypr: OI'Y, 2013. — 115 c.

6. Oprannyeckas xumus: npakTukyM [Teker]. — Y. 1. Ilomydenue, cBOMCTBA U KaU€CTBEHHBIM aHAIN3
oprannyeckux coenunenuit / MI.H. ITapmuna, E.A. Ctporanosa, 3.B. Ctpoea. — Openbypr: T'OY OI'Y,
2007. - 196 c.

7. Kum A.M. Oprannyeckas xumus [Tekct]: Yue6. mocobue / A.M. Kum. 3-e uzn., ucrp. u gom. —

HoBocubupck: Cubupck. ynus. u3a-so, 2002. — 971 c.

8. KynaBuna, E. A. PexomeHmanuu mo BBIMOJTHEHUIO, OPOPMIICHHIO U 3alllUTe KypCOBOU
paboTel Mo mucHuruimHe «OpraHuyeckas XUMUsS» [DIEKTPOHHBINA pecypc]: MEeTOAMYECKUEe YKa3aHUs IS
oOyyaromuxcs Mo 0o0pa3oBaTeNbHBIM MpOrpaMMaM BeIciIero oOpas3oBanusi mo crenuansHocTi 04.05.01
@dyHnamMeHTadbHAA U NMPHUKIAIHAs XUMuUs U HanpasieHuto noarotoBku 04.03.01 Xumus / E. A. KynaBuna,
M. C. Ko3zypoBa; M-Bo Hayku u Beicul. oOpazoBanus Poc. ®enepanun, Penep. roc. OropkeT. 0Opa3zoBar.
yupexxaeHne Beicil. oOpasoBanus "OpeHOypr. roc. yH-T", Kad. xumuu. -. - DnekTpoH. TekcTtoBbie aaH. (1
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¢aiin: 0.80 M6). - OpenOypr : OI'Y, 2019. - 33 c. - Barn. ¢ tut. 9kpana. -Adobe Acrobat Reader 5.0 —
Pexum noctkna: http://elib.osu.ru/handle/123456789/14103

9. KynaBuna, E. A. Oprannueckasi XuMus [ DIEKTPOHHBIN pecypc] : yaeOHUK i 0Oydaromuxcst mo
o0pa3oBaTeNbHBIM IPOTpaMMaM BBICIIETO OOpa30BaHUs [0 HAIMPABICHHUAM MOJATOTOBKH, BXOJSAIIMM B
COCTaB yYKpyMHEHHOW rpynnbel HampaBieHuidt mnoarotoBku 19.00.00 IlpombliuieHHass 3KOJOTHS U
OMOTEeXHOJIOTHA, 10 HampaieHuto moAarotoBku 18.03.02 Duepro- m pecypcocOeperaromue Mmpoueccs B
XUMUYECKON TEXHOJOTHH, HEPTEeXUMUU U OMOTEXHOJOTHH, 1o crnennanbHoctu 06.05.01 buonmxenepus u
ononndopmaruka / E. A. KynaBuna, T. B. Jlerenen, E. A. CtporanoBa; M-Bo HayKku U BBICIIL. 00Opa30BaHUS
Poc. ®enepanun, @eaep. roc. OromKeT. 00pa3oBar. yupekaeHHe BhIcIl. 00pazoBanus "OpeHOypr. roc. yH-
T". - DnektpoH. maH. - OpenOypr : OI'Y, 2020. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ 3TUKeTKH
mucka. -Cucrem. tpeboBanus: Intel Core wim ananorud.; Microsoft Windows 7, 8, 10 ; 512 M6 ; MmoHuUTOD,
noepxuBaronmii pexxuM 1024x768 ; mpib wim ananorud. ycrpoiictso - ISBN 978-5-7410-2508-6.. - Ne
roc. peructparmu 0322100628. — Pexxum noctyna: http://elib.osu.ru/handle/123456789/14202

10. Munkwus, B. .  JlunonsHbIe MOMEHTHI B opranndeckoid xumuu [Tekct] / B. M. Munkus, O. A.
Ocwuros, 0. A. Xnanos. - JI. : Xumus, 1968. - 248 c. : Tabm., wi. - (Puzndeckue METO bl UCCIICIOBAHUS
OpraHMYECKUX COEAUHEHUN).

11. Munaues, X. M. 130pannsie Tpyabl [TekcT] : rereporeHHbli KaTtanus, HehTexumus,
KaTaJIMTUYECKU opranndeckuii cuntes / X. M. Munaues; pen.-coct. H. . Ycaues; npeauci. A. JI.
Jlamuayca, H. 5. Ycauesa; Poc. akan. nayk, a-T opran. xumuu um. H. JI. 3enmunckoro. - M. : JIubpokowm,
2011. - 844 c. : mopTp., WL, Ta0IMI., GOT. - Bubmmorp.: ¢. 737-832 u B KOHIIE CT. - XPOHOIL. YKa3. Tp.: ¢. 742-
832. - Imen. yka3. coaBrT.: ¢. 838-842. - ISBN 978-5-397-01489-2.

5.3 Ilepuoanueckue u3TaHus

1. Oprannueckast xumus : peepaTuBHBIN xypHaI. - M. : AreHctBo "Pocneuats", 2008.
2. Ycnexu XuMuH : XypHall. - M. : ArerctBo "Pocnevars", 2010.

3. Xumus u xu3nb - XXI Bek : xkypHai. - M. : Arenctso "Pocneuars", 2015.

4. Hedbrexumus : xypHail. - MockBa : ArerrctBo "Pocrneuats", 2011.

5.4 UnTepHeT-pecypchbl

1. DOmnektponnas Oubmuotexka IQlib (oOpa3oBarenbHble HW3AAHMS, JJICKTPOHHBIE YYCOHHKH,
CIpaBOYHBIE U yueOHbIE Tocoous) - http://www.iglib.ru/ .

2. DnextponHas Oubmuoteka CaHKT-IleTepOyprckoro TroCyJapCTBEHHOTO —IOJIUTEXHUYECKOTO
YHHBEpcHTETa (MeTonuveckas W ydeOHas JMTepaTypa, co3JaBacMas B O3JICKTPOHHOM BHJE aBTOpPaMHU
CIIOI'TY mnmo nmpodumo  oOpa3oBaTeabHOM W HAYYHOM  JEATEIBHOCTH  YHUBEPCHTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

3. http://www.msu.ru Caiit MOCKOBCKOTO TOCYIapCTBEHHOT0 yHHBepcuTeTa M. M.B.JlomoHocoBa

4. http://www.edu.ru/ denepanbusiii mopran «Poccuiickoe 00pa3oBaHHE»

5. https://openedu.ru/ - «OtkpeiToe oOpazoBanue»; Kartamor kypcoB, MOOK: «Opranunueckas
XAMHUS

5.5 IIporpammHoe olOecmedyeHue, NMpoecCHOHAIbHBbIC 0a3bl JAHHBIX M HHGOPMALHMOHHBIE
CIIPABOYHbIE CHCTEMbI

1. Onepannonnas cucrema PEJ[ OC

2. ITaker odpucHbIX npunoxenuii LibreOffice

3. [Ilnardopma i mNpoBeACHUs OHJIAHH-MeponpusaThii W BujaeokoHpepeHiuid «DION»
(Kongurypamust «kDION EDUy). Pexxum nocryna: https://dion.vc/

4. Sanexc.bpaysep - Opaysep, co3IaHHBIN KOMMaHUeH «SHAEKC» Ha OCHOBe ABMXKKa (OecraTHas
Bepcusi) Pexxum nocrymna: https://browser.yandex.ru.

5. ABTOMaTM3MpOBaHHAas HHTEpaKTHBHas cucreMa cereBoro TectupoBanus - AWCCT
(3apeructpupoana B POCIIATEHT, CBuzaerenscTBOo 0 rocyAapCTBEHHOM perucTpaly NporpamMMbl s
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OBM Ne2011610456, npaBoobnagarens — OpeHOYprcKuil rocy1apCTBEHHBIN YHUBEPCUTET), PEXKUM JIOCTYIIA
- http://aist.osu.ru.

6. TAPAHT [IInarpopma F1 [DnekrpoHHBIi pecypc]: cmpaBouyHO-TIpaBoBasi cucrema. /
Pazpabotunk OOO HIIIT «"APAHT-CepBuc», 119992, MockBa, Bopo6seBbl Toper, MI'Y, [1990-2025].
Pexxum nocryna: http://garant.net.osu.ru

7. Koncynprantllntoc [DnekTpoHHBIN pecypc]: 3JEKTPOHHOE NEPUOJNYECKOE U3JaHHUE CIPABOYHAs
npaBoBas cucrema. / Pazpadorunk 3A0 «KoncynbranT [lnrocy, [1992-2025].

8. http://edu.garant.ru/garant/study/ - Uutepuer-sepcus TAPAHT-O6pa3osanue, Cucrema TAPAHT
JUI CTYJIEHTOB, aCIIUPAHTOB U IPEIoiaBaTeiei

6 MaTepl/laﬂbHO'TeXHquCKoe odecrneyeHue AUCIUITINHBI

VY4eOHble ayTUTOpUU JJIsl MPOBEAEHUS 3aHATUN JEKIUMOHHOIO THUIA, CEMUHAPCKOrO THUIIA, JUIA
MIPOBEJICHUS] TPYIIOBbIX W WHAMBHUAYAJbHBIX KOHCYJIbTAIMM, TEKYIIEr0 KOHTPOJS U MPOMEKYTOUHOU
aTTeCTallUH.

AyIuTopun OCHAIIEHbl KOMIUJIEKTAMHU YYEHUYECKOW MeOeu, TEXHUYECKUMU CPEeACTBAMU O0ydYeHMs,
CIY)KalllUMU JJIs1 IpeJICTaBIeHUs yueOHON nHpopMaluu 60IbIION ayIUTOPUH.

Jlisa mpoBeneHus 1aOOpAaTOPHBIX 3aHSATHHA — HCHOJIB3YeTCs JIabopaTopusi OpraHMYecKOd XUMUH,
OCHAIL[EHHas] CHelHalbHBIM 000pYJOBaHHEM (XOJOIMIbHUKH, Je(dIerMaTopbl, peKTU(UKALNOHHbIE
KOJIOHKH,  XJIOPKaJbI[MEBbIE  TPYOKH, KpPUCTAIJIU3AaTOpPbl, SKCHUKATOPbI, LITaTHBBI), MpuOOpaMu
(HarpeBaTenibHbIEe TPHOOPBI, TEPMOMETPHI, BOJASHBIE U MacisHble OaHu, mpubop JKykoBa, MHUKHOMETD,
pedpakToMeTp, mpudop A GpaKIMOHHON PA3TOHKU MPHU aTMOCGHEPHOM JaBJICHUHU, TPUOOP Ui BaKyyMHOM
MIEPETOHKHU, MPHOOp AJIs MEPErOHKU C BOJASHBIM MapoM, MyQelbHble W TpyOuaTble Medu, OaJIOHBI AJIs
XpaHEHUS] CXKMKEHHBIX U CXKAThIX ra3oB, ra30METPhl, PAaCXOJHbIE Ta30CUYETYMKHU), XUMHUYECKON MOCyaoi
(mpoOupKH, XUMHUYECKUE CTaKaHbl, KOJIObI, MepHas 1ocyia, BOPOHKH, (happopoBbie yaliku). B mabopaTopun
IIPESYCMOTPEHBI ANITEYKA U CPEICTBA MOKAPOTYIICHNUS, a TAKXKE WHANBUYaJIbHbIE CPEJICTBA 3aILIUTHI.

Kaoicovri  6u0  nomewenus mooicem  Ovbimb  OONOIHEH — CpeOCmeamu  00YYeHus, PealbHO
UCNOTL3YEeMbIMU  NPU  NPOBEOCHUU  YYeOHbIX 3AHAMUL  COOMBEmMCmeyloue2o muna (Hanpumep, -
nabopamopHvie cmenobl, MAKembvl, UMUMAYUOHHbIE MOOEIU, KOMAbIOMEPHbIE MPEHANCEPDL, CUMYIAMOPD,
MYAAACU, YUEeOHO-HA2NAOHbIE NOCOOUsL, NAAKAMbL U M.N.)
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