MMWHUCTEPCTBO HAVKU U BBICIIIEI'O OBPAZOBAHIS POCCUMICKON OEJIEPAIINN
denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BATENbHOE YUPEIKACHHE
BEICIIIETO 00pazoBanus « Y palbcKuil enepaabHbIl yHUBEPCHTET HMEHHM IiepBoro lIpesunenta
Poccuu b.H. Ensnpmay

YTBEPXJIAIO

3aMecTHTeNh JUpEeKTOpa 10 00pa30BaTEIbHON

IMPOTPAMMA BCTYIIMTEJBHBIX UCIILITAHAN

JOCATCIIBHOCTH 110 OpraAus3aniu IIpI/IéMa u

/
P

£ )

D,

5 O%E

8 g/

3 X
o Off
© ‘€ i3
mec—%i :/
A

IlepedeHs cBeeHHi 0 NPOrpaMMe BCTYIHTEIbHBIX
9K3aMEeHOB B MarucTparypy

TbIe It ;

o &, 1026604
ok A

iy ST e PR Vs

R
Hanpasiienne IOAT0TOBKH Koa sanpaBJ/ieHHsI B yPOBHSI
18.04.01 — XuMugecKkast TEXHOJIOTHS NOAr0TOBKH
18.04.01
O6pa3oBaTeapHasd IPOrpaMma Koap1 Becex OIT
o XuMHUECKas TEXHOJOTHS IIPUPOJHBIX 18.04.01/33.03
SHEPrOHOCHTENEH, IPOXYKTOB HEPTEXUMHUH K
IIOJTAMEPOB; _
e DIEeKTPOXUMUICCKUN CHHTE3 MATEPHAIIOB U 18.04.01/33.05
3aIIATa OT KOPPO3HUH;
e Opranu3anys IPOU3BOJICTBA JIEKAPCTBEHHBIX 18.04.01/33.06
CpeICTB
e TexHONOTHS BEICOKOTEMIIEPATYPHEIX 18.04.01/33.07
HEMETAUINICCKIX KOHCTPYKITMOHHBIX 1
(bYHKIIHOHATBHBIX M3/IeTHH B HaHOMAaTEPHAIIOB; e -
e VYupaBieHHE 3KOIOTHIECKOH 0€30IaCHOCTRIO 18.04.01/33.08
PaTHOXUMHIECKUX TEXHOIOIHM;
e AHATATHYCCKUHA KOHTPOJIb IPUPONHEIX U 18.04.01/33.09

TEXHUYECKHX 00HLEKTOB

o TexHomorus PEAKHUX U PEAKO3EMEIIbHBIX
JJICMCHTOB

18.04.01/33.10

YpoBeHb NoJroTOBKY

Marwuctp

CYOC Yp®@Y B o6s1acTu o6pa3oBanust
02 UHDKEHEPHOE JIEJIO, TEXHOJIOI'MH 1
TEXHUYECKUE HAYKHU

YTBep:KIeH NPHKa30M PEKTopa
Yp®y
Ne 832/03 ot 13.10.2020

Exarepun0ypr, 2023



IIporpamma BCTyIHUTEIbHBIX HCNILITAHMI B MardCTPaTypy COCTaBJIEHA aBTOPAMM:

Ne Yuenan
i /;1 ®Uo " CTeleHb, JokHOCTD Kadenpa / nenaprament
YUE€HOE 3BaHHE
1 beamarepHbIX - kadenpa Texnomorun
Maxcum . JIOITEHT OpraHuIecKoro cuaTesa X 11
JIOLICHT
AnexceeBnd

IIporpaMmma yTBep:KAeHA:
Y4eOH0-MeTOqUYIECKAM COBETOM XHMHKO-TeXHOJIOIHI€CKOr0 HHCTHTYTA

[TpoToxon Ne 4 ot 14.04.2023 r.

IMpencenarens YMC XTH %ﬂ - -b. Jlapuniiea
b/)

Jlupextop XUMHKO-TEXHOTOTHIECKOIO HHCTUTYTA M.B. Bapakcun

AHHOTAIMS:

IIporpaMma cocTapieHa B coorsercTBui ¢ Tpebosammsmu CYOC Vp®@Y B obmactu
06pa3oBaHus, MPEIbIBISIEMEIME K IOIrOTOBKE MOCTYIAIONMX B MATHCTPATYPY IO HAIIPABICHUIO
18.04.01 — XumMugecKkas TEXHOJIOTHS

DK3aMeH SIBIISeTCS TPEXKOMIIOHEHTHBIM, LIPOBOJHUICS B TECTOBOH (OpMe B COOTBETCTBHH C
tpeGopanmsvu [lpukasa pekropa Yp®Y Ne 252/03 or 15.03.2023 r. «O BCTYNHTEIBHBIX
MCIIBLITAHUAX [10 IPOTpaMMaM MarkucTparyphiy.

Iesb BETYNUTEILHBLIX HCOBITAHAIN — 00ECIIEUNTS JIMIaM, IPETEHIYIOMUM Ha IIOCTYIICHHE
B Yp®Y mna ocBoeHHs 00pa3oBATENBHOM IIPOrPaMMBI MAaruCTPaTyphl, PaBHEIC YCJIOBH:, BHE
3aBHCHMOCTH OT IIPEIBIAYINEro T0KYMEHTa O BBICIIEM 00pa3OBaHUH.

3ajaua BCTYNMHTENLHBIX HCOBITAHHI COCTOMT B TOM, YTOOBI BBISBATH HATIHE TOTOBHOCTH
[IOCTYIAIOIIEro K OGYYeHHI0O B MArMCIparype B 4acTH C(HOPMHPOBAHHOCTH HH(OPMAIMOHHO-
KOMMYHHMKATHBHON KOMIIETCHI[MM He HIDKE 6a30BOTO yPOBHS W 3HAHMS OCHOBHOTO COACPIKAHHA
IpO(GHMITEHBIX TUCIHUILIAH.



COJEPXXAHUE BCTYIIUTEJBHBIX UCIIBITAHUI B MATUCTPATYPY 11O
HAIIPABJIEHHIO ITOATOTOBKHA

18.04.01 — XumMuuecKasi TEXHOJIOTHSI

1. CTpyKTypa coxep:KaHHs BCTYIHTEIbHOI0 NCIIBITAHAS BKJIOYaeT 3 pasjeiia:

Paznen ®opma, Bpems | bamsr

1. | TectupoBaHnue, BBLIBIIIONNEE HaJIM4ue pazsutoii | Komnstoreproe | 0 -20
KOMMYHUKATHBHOM KOMITETECHITHH HA PYCCKOM SI3BIKe (pabora ¢ | TECTHpOBaHHE

TEKCTOM HAyYHOH ITyOIMKAIIIN). 30 MEHYT

2. | HoymaucuuIIMHAPHBIA TeCT Ui OIeHKH cdopmupoBanHocTH | Kommsioreproe | 0 - 30
o0menpodecCHOHATBHBIX KOMIIETEHIIMA C HCIONb30BaHMEM | TECTHPOBAHHE | (ajyioB

0aHKOB 3aJIaHHi HE3aBHCAMOI'O TECTOBOI'0 KOHTPOJIA. 30 MUHYT

Or 10 mo 20 samamuii Ha 3HaHWE/y3HABAaHWE BaKHEUINX
[OHATHH, 3aKOHOB, KOHIIEOIMH, coaepkaimuxcs B 0a30BBIX
JUCHHIUIAHAX, PelleHne CTAaHIapTHBIX 3a/1a4 IO JUCLUILIAHAM
Obwas xumust u Xumus 31eMeHmMOos.

THOBI TECTOBLIX 3aJaHHWI: 3a7aHWsT C BEIOOPOM OTBETA,
3aJ[aHAsA Ha YCTAHOBJICHUE COOTBETCTBHA.

3. | IomuauCIMILIMEAPHBINA TECT Ui OIEeHKH chopmuposanHocTH | KommbioTeproe | 0 - 50
mpodecCHOHATBHBIX KOMIIETEHIITH, | TCCTHPOBAHHC

o 50 3amammii Ha 3HaHWE (QYHIAMEHTAJIBHBIX IIOHSTHH, 60 MHHYT
3aKOHOB, KOHICNIWH, pEINeHHe CTaHIapTHBEIX  3a1a4
Xumudgeckod  TexHoNorww (mucnmiumHbL  Opeanuueckas
xumus, Quaudeckas Xumus, AHAIUMUYECKas Xumusa U Qusuko-
Xumuyeckue memoowel ananusa, Ilpoyeccor u annapamul
XUMUYECKOU MEXHON02UL).

THOBI TECTOBBLIX 3a[AHMIL: 33JaHUSI C BBIOOPOM OTBETA,
3a/IaHus Ha YCTAHOBICHUE COOTBETCTBHS.

MakcHMAJbHBIA UTOTOBLIHA 0aJ11 100

2. COJAEP)KAHUE  TecrHpoOBanus, BBISIBJISIOIET0 HAaJIWM9He  pa3sBHTOI
KOMMYHUKATHBHON KOMIIETCHIMH HA PYCCKOM fI3bIKe

IIpounraiite Boimepxky u3 craTy O.0. CMomaao# "Crioco6bl MOBBINECHNUS SKOYCTORINBOCTH
AL

ypOaHU3UPOBAHHBIX TEPPUTOPUH" M BEITOIHATE 3aIaHAT
Crioco0bI OBBIIEHAS] IKOYCTOMIMBOCTH ypOaHN3npoBaHHLIX TeppuTopmii 0.0. CMosiuna

Annomayus. (A) B crarbe npeIyIoKeHs! 1Ba c1oco0a MOBBIIEHNS] 3KOYCTOMIHBOCTH TOPOJICKAX
teppuropuit. (B) IlepBeii cmocob: co3jaEme Hambonee ONATONPHATHBIX —YCIOBHH L
IPOM3PACTAHKS OJIEMEHTOB O3CJICHEHUS, BIOPOM — HCHOB30BAaHHE OHOHMYECKHX MAIBIX
APXUTEKTYPHBEIX (GopM (W/WTH SIEMEHTOB OPOACKOH Cpefibl) — 00BEKTOB apObOpCKYIBITYPEL Ha
tepputopur 3actporku. (B) IlepBeli cmoco6 HameneH Ha TpPamMOTHOE IIPOCKTHPOBAHUE
JIEHAPOJIOTAYECKOr0 IUIaHa 3€MEJIHFHOrO YYacTKa, IIO3TAllHOE COCTABICHHE KOTOPOIO JOIDKHO
HPOU3BOJUTECS C YYETOM CIEAYIONIMX AacIEeKTOB: SKOJOIMYECKOrO MAacmopTa, allIeNonaThH,
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(GHTOMATONOTHHA JPEBECHBIX pACTEHHM, CBOJHOTO IUIAaHA HWHXXCHEPHBIX CCTEH, CXEMBI
BEPTHKAIHHON IUIAHWPOBKA TEPPUTOPHH, ILIAHHPOBOYHOM CTPYKTYpHl H (QYHKIHOHAILHON
opranu3anui TeppuTopud 3acTpoiiku. (I') OCHOBHEIE MONOKEHHA MEPBOTO CNOCO0a MOBBIIECHHUS
SKOYCTOMYHBOCTH TEPPHTOPHY BOILIM B HAYIHO-TIPAKTHIECCKAC PEKOMCH IAIIHH.

Knroueevie cnoea: >KOyCTOMIMBOCTH, O3CICHEHHE, IPEBECHBIE pPacTeHHs, apOOPCKyIBNTYpa,
9KOJIOTHYECKUH MacIIopT, allIeIOnaTHs.

L

-

B ycmoBusx Bce Bospacraromedl ypOaHM3alMd M MHIYCTPHAIM3AIMH  BO3HHUKACT
HE0OXOMAMOCTh COXPAHEHHMs, TOUIEPKAHMST U OXPaHbl IPHPOAHEIX JAHAMA(pTOB, 3€IEHBIX
MACCHBOB M PEKPEAIMOHHBIX 30H. B CBA3H ¢ COBPEMEHHBIMH TECHCHIIMSME CTPaTETHYECKOE
pa3BUTHE TEPPUTOPUH K IIOCENEHHH IIaHUPYETCS MPOBOAUTH B PAKypce 3KOYCTOMUHMBOCTH.
«DKOYCTOHYHMBOCTEY - ITO IOBBINIEHHE COIMOTEXHO3(P(MEKTUBHOCTH DECYPCOLOIB30BaHH
TIPH SKCILTYaTallii YPOAHU3HPOBAHHEIX TEPPUTOPHH. DKOYCTONYUBBIA aHAIIN3 TEPPUTOPUH, B
paspese HAIOJHEHUs] aHTPONOTEHHOTO JaHImadTa SJIEMEHTAME (KHBOM» CPEJIBl, BBIIBIACT
HECKOJHKO  BLIPAKEHHBIX  BEKTOPOB  T'yMAaHHM3allAOHHOM  OpraHu3aliii — FOPOJCKOTO
IPOCTPAHCTBA, TAKMX KaK COXpaHEeHHe (JIOpHl U (GayHbl; OXpaHa IPUPORHOTO KOMILIEKCA
pame caMoif TpHpOABL; OOECIEYCHHE OSKONOTHHYECKH O€30macHOro pasBHTHS 0OmecTBa
OTHOCHTEIBHO OKPYKaIOIel MpHpOIHOH cpersl [1].

JUI CO3TAHMS 3KOJOTMYECKON YCTONIMBOCTH CPEJIbl KU3HEAESTENBHOCTH YEIOBCKa KpaiHe
BA&KHO PACCMOTPETh CIIOCOOBI ydeTa MHTEPECcOB APYTHMX JKHBBIX BHIIOB M BCell IIAHETHL B
nenoM. Peds MaeT 0 HeIOITyCTUMOCTH XXECTOKOM DKCILTyaTalliy 3€MIIH, YHUITOXCHHH JIECOB,
YHUYTOXKEHMH MecT OOWTaHMS J>KHBOTHBIX, DA3BUTHH SKOHOMUKH M IIPOMBIINIEHHOCTH,
H3MEHSIONIEH KIMMaT IUTaHeThL. L[elbio Halllero WCCIe0BaHus SBIETCS H3ydeHHE Coco00B
O3CJICHEHMS TOPOJACKMX TEPPUTOPHH Ui DPa3pabOTKM PEKOMEHIAIWMN IO YCTPOMCTBY
yCTOMUMBOM, 3I0POBOM W CONMAIGHO OPHEHTHPOBAHHOH CPEBI IOJHOLCHHOHK JKHM3HH
yenoBeKa B TOPOIE.

IlepBbiif Ccroco0 MOBBIICHHS SKOYCTOMIMBOCTH TEPPUTOPHH 3aCTPOMKH — CO3NAHHE
HapboTee ONArONPHMATHBIX YCIOBHM JUIi IIPOM3PACTaHMs OICMCHTOB  O3CJICHECHHM.
IIp¥ OPOEKTHPOBAHAHA PA3IMIHBIX CIIOCOGOB O3ENECHEHHS YIHIL (PSI0BAs FPYIIIOBAs OCA/IKA;
3elIeHble OCTPOBKM DEryIHPOBAaHHS JBHKEHMS TPAHCIOPTA M IICNICXOJOB; IAHMCaTHUKH,
QTeH, CKBEphl, «KApMAaHHBIE IIADKH»; 3€JCHBIE Das3eNUTeNbHbIC IONOCH; 3€NCHBIC
TEXHUUECKAES KOPHUIOPHI) HY)KHO YYHTHIBATH SKOJNOTMYECKMH NAcHopT, GHTONATONOIHIO H
QIUTENIOTIATAIO KAXKIOTO 3allPOEKTHPOBAHHOTO 3JIEMEHTa O3€IECHEHMS Ha JEH/POJIOTHICCKOM
IIJIaHE 3¢MEITFHOTO y9acTKa.

DKONOTHYECKAN TACTIOPT PACTEHHI BKIIOYAET B ce0sl TAaHHBIE O TEMIIaX PocTa, TpeGoBaHmM K
[0YBE, BIAKHOCTH W WHCOISIUM TEPPUTOPHH, a TakkKe CONCPKHUT CBEIECHHA O
ra30yCTOMYHBOCTH PAcTeHHH U Ip.

...Iocme IIPOBEACHUS aHaM3a HIKCHCPHBIX HU3BICKaHAK H606XOII,I/IMO M3 CYINECTBYIOIIECTO

3.2

3.3.

ACCOPTHMEHTA JPEBECHBIX PacTeHH# permoHoB Poccmm mopo0pars Te BHIBL, Y KOTOPBIX
TpeGOBaHAA K MECTy IIPOHM3PACTAHMS NPHONMKEHHO COBIANAIOT C TPaJOCTPOHTEIbHBIMH
0COOEHHOCTAMH TEPPUTOPUHU 3aCTPOIKH.

DUTONATONOTHS JPEBECHBIX PACTEHHH MOAPOGHO PAacCMOTPEHA JOKTOPOM OHOIOTHYECKHX
Hayk, mnpopeccopom W.M. MmEkeBnueM. PexoMmennayercs B Cirydae oOHapyKeHHUs
3a60/IeBAaHMS Y [PEBECHBIX W/MIM KyCTApHUKOBBIX MOPOJ CBOCBPEMEHHO IPOH3BOMHTH HX
JIeYeHHE, IOCPENCTBOM BBEICHMS JIEKAPCTBEHHBIX IIPENApaTroB Yepe3 KOPHHM, HaI3CMHBIC
OpraHbl MM HHBEKIMU B CTBON. JUIS IOBBIIEHWS YCTOHYMBOCTA IPEBECHBIX DAacTEHUH K
rpubHEM 6osesEaM HeOGXOIMMO HCHONB30BATH OHONOIMYECKH AKTHBHBIC BEIIECTBA —
HOIKOPMKY JPEBECHBIX pacTeHuH [4]. ’ -
KAJIJIETIONATAYECKOE B3aUMOICHCTBHE PACTeHUH APYT Ha JApyra MOXKHO IOApa3/eNuTh Ha
xumIrgeckoe 1 pusudeckoe. ITof pu3mdeckiM B3aUMOICHCTBIEM IIOIPasyMeBaeTCsa CO3NaHNe
OIIPE/IEIEHHOT0 MMKPOKJIEMATa, Korja Ooliee BBICOKHE DPacTEHMsS CO3/[AI0T YacTHHOC
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3aTEHEHHE ¥ IIOBBIIEHHYIO BIXHOCTh JUIi DPACTEHHM HIKHETOo spyca. XHUMHUYECKOe
B3aUMOJEHCTBAE CBOJUTCS K TOMY, YTO HaI3€MHBIC YaCTH PACTCHHHA MOTYT BBIICIATH
[axy4yde BeIeCTBa, OTHYTHBAIOINKE BpeOWTeNled, a KOPHEBBIE CHCTEMBI BBIIEIIIOT
pa3HYHBIC OpPraHMYECKUE BEINECTBA, CPEIU KOTOPEIX €CTh BUTAMHUHEI, Caxapa, OpraHuIeCcKue
KHCIIOTHI, (hepMEHTHI, TOPMOHBL, QEHONBHBIE COSTHHEHHUA. .. » [S].

Ha sTane IUTAHKPOBKH TEPPUTOPHH CIENyeT HU3yYUTh CBOIHBIM IINIaH MHXKEHEPHBIX CETEH,
CXEMY BEPTHKAIBHOM 3aCTPOUKH B (HYHKIHOHAILHYIO OPTaHHU3AIUIO TEPPHUTOPHH 3aCTPOHKH.
Ilpu Tocamke JEpPEeBBEB B 30HAX NEHCTBHS TEIIOTPACC PEKOMEHIYETCsS yUMTHIBATH (axTop
IIPOrpeBaHus MOYBEI B 00€ CTOPOHBL OT OCH TEIIOTpPacChl. [l 30HEI HHTEHCHBHOIO
IPOTPEBAHMS — JI0 2 M, CpefHero — 2-6, cnaboro — 6-10 M moTpeOyroTCs pasHbIE PEIEHUS O
BbIOOpE pacTeHmd. VY TEIIOTpacC HE DPEKOMEHIYETCsl DPasMEINaTh JIUILy, KJIEH, CHPEHb,
JKUMOJIOCT — OJIMIKE 2 M; TOIIOJb, OOSPHIIIHIK, KH3WILHUK, IEpEeH, IACTBEHHAIY, Oepesy —
ommke 3-4 M [7]. Kpome Toro, BONHM3M 3IEMEHTOB O3€JICHEHHS HEOOXOAMMO BBIIOIHATH
OrP@KJAMOIMYI0 KOHCTPYKIHIO WM BBICAKMBATh IPEBECHBIC PACTCHHS Ha MTOIIOPHBIX
CTeHKax (IS 3aI0UThl OT BaHIAIM3Ma, HOBPEXKIECHUH YOOPOUHOH TEXHUKOMH).

BTopsM croco00M MOBBIIEHWS SKOJIOTMYECKOH YCTOHYMBOCTH SIBIICTCS BHEIPCHHC HA
TEPPUTOPHIO  3aCTPOMKA OHOHMYECKMX OJIEMEHTOB OIlaroycTpoicTea — OOBEKTOB
apbOpPCKyIBITYPEL. ApOOPCKYIBITYpa — 3TO MCKYCCTBO (DOPMHPOBAHHS M3 JPEBECHBIX
pacTeHuil pa3JMYHBIX apXUTEKTYPHO-XYJOKECTBEHHBIX (opm. Halimomaercs axTHBHOE
BEIDAIIMBAHAE OHOHMYECKHX MalbIX AapXHTEKTYPHBIX (opM 3a pyOexoMm, a TawKe
BO3DACTAION[MM  OTEYECTBEHHBIM  HMHTEpeC K  JaHHOMy BHIy  HCKyccrBa  [8].
ApOOpPCKYJIBITYPHBIE O0BEKTHL — 3TO OOBEKTEI YKUBOW INPHUPOABI, BHEIPEHHE KOTOPBIX B
TOPOJICKYIO Cpely B KadeCTBe SJIEMEHTOB OHOHMYECKOro 6raroycrpoicrsa crocoOCTBYeT
VIyUIIEHAIO SKOJOTHYECKOM OOCTAaHOBKH HA MHKDO-, Me30- H, B MCPCIEKTHBE, Ha
MaKpoypoBHe. JIIi TOBBINEHHMS SKOJOTHYECKOM YCTOHYMBOCTH —ypOaHW3MPOBAHHBIX
TepPUTOPHIl HEOOXOMMMO CO3/1aBaTh Hauboee ONAroMPUATHEIC YCIOBHS AV IPOU3PACTAHMS
JPEBECHO-KYCTAPHUKOBBIX IIOPOZ, a TakoKe BHEAPATH OOBEKTHl apOOPCKYyJIBNTYpHl Ha
TEPPUTOPHUHU TOPOJCKON 3aCTPOHKH.

Jumepamypa
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3agasua

o [podsTaiTe asHOTALMO. HA MECTOo Npobena 8 A3HHOM HIWKE YTEEDAACHUM BCTanbTe OYKBEHHOE OD0IHAYEHNE -
COOTBETCTRYIOETD NPERRGKEHNS.

B YTBEDHACHMH, QU03HAYEHHOM B SHHOTaLIMKM §¥KBO§§ 1 :J, ABTOP YK33LIBAET HA NPIKTHUHECKYIO JHaYMMOCTE CBOBID
UCCAER0BAHIS N9 CTISLIMATIACTOB N0 O3ENEHSHUIO TOPOACKMX TEDPUTODHA.

» VCTBHOBUTE COOTBETCTEME TEMATHKM NOPAZKY PACTIONOKEHUA MATEPHaNa B CTaThe.

2 absay _‘:J Liens UCCneaoBaHua

1 ab3au =i npofnema, Tpedyloilas RCCNSADBAHNA

datsay = YUET OCOBEHHOLTEN TepPUTORIN

3 absay :’J CrocOBH APAKTHECKOTO NDMMEHEHNS PE3YTILTATOB HCCTIEA0BAHUEA

* BHECHTE HE MECTD NPONYCKA B AAHHOM HIDKE YTBEDHAEHWAKW HAUABHHOE B TEKCTE CTATHYH KIIIOUERDE CTIOBO.

B ctathe O .0 CMonuHOR PatCMOTREHD! HE TONBKD NEePEYUCTIEHHEIE SI0 KIICUEELIE CTI08A, HO U TNIOHATHE, HE BRAKYESHHOE B

BLIDALMBAHNI MaTsX ADATEKTYDREY (HOPM. HAIBAHHLIX KIUCYEEbIM CIIOBOM Suohiseckie

» BepHuTECH K TEKCTY absaua 3.3. 3an0NHUTE NPONYTK B TEKCTE HALUETO YTBEPAGEHUR CUTYSTHBHO YMECTHBIM CHOBOM.

Mp#MEpOR HEGNErONPUATHOTD ATTeNOoNATHYECKOrD B3aMMOASHCTEMA PACTEHH FENRETCA BLICAAKA OEpElbl PARAOM C
PacTyLiHMi KYCTApHUKaMHM, NOCKONbKY 88 MOUHAA KDPHEBAa cuctema a0TpedNaeT MHOTO BOAL X OOAE/SET B 3TOM NNaHe
PYTUe PacnonoweHHbie No COCEACTRY AnCaaKy. 3TOT THA BIVIENONATHHECKOTO BIBUMONEHCTEIA PACTEHIUA ADYT HE Apyra

CTIEAYET OTHECTH K (DUIMYECKOMY | 8 HE K XuMitieC KOomy BAMAHWIG.

« PECCMOTPUTE TEKCT 4-070 363312, BCTABETE Ha MECTE NPOAYCKA B ABHHOM HILKE YTBEDHIEHWA HAsBanne nyGnuxkaliy,
HE KOTDDYIO CCHIBSTCR ABTOP CTATHH.

PexoMEeHABUMY N0 PAIMELIEHIIO AEDEBLER U KYCTAPHWKOE B 30HaX ASCTBAA TENAOTPACE 3aMMCTBOBAHE] 0.0 CronuHoi
143 MoHOTpatus 11.H. ABROTHIHE 1 VLT fleXaBbl | FpagocTpONTENsHOE NROEKTADOBARNE .

» B TekcTe ab3ayes 3 1 — 3.3 HallauTe CNoBo, 0D03HAYAICUIEE HAYKY O NeveHii O0heKTOB PaCTHTENbHOIO
NPOUCXOXAEHUA. BCTABLTE 3TO CNOBO B TEKLT HALUETD YTBEPHACHUR.

Hayra (QUTORSTONCIUA  U3Y4aeT B0ONE3H SEPEBLER, KYCTAPHUKOB M ADYIVX JEMEHBIK HacaRaeHH.

» BriGepute ApasuiibHbIA OTBET 3 NPEANOKEHHbIX HIKE BAPUSHTOB

TPy COLTABNEHWH TTIAHA OIETICHEHUS TEPPUTOPHM TOPOATROR sacTpoiiky O.0.CMOTNUHA NPESNSraeT npoekTpoBate
3EIEHBIE MACCHEE! M DEKDESLINCHHBIE 30HEI. HO COCTaBNeHue

€ rpatbyka NORKOPMKM HACAKAEHUA

€ 3KONOTMYECKOTD NACTOPTa PACTEHMA

¢ fepevHs ADEBECHO-KYCTAPHHUKOBLIX NOPOZA € YHETOM WX BOZAEVICTBIA ADYT Ha ApyTa

#  Cxembl DACTIOTIONEHNS UHKEHEPHL CETEN
B YUCTIO OOBEXTOR MNAHMPOBAHMA CASUMANHCTA A0 C3eNeHeHno HE BAOANT

3. COJAEPKAHUE nomIucuuiIMHAPHOT0 TecTa 10 6a30BbIM AHCHHIIMHAM: «O6man

XHMH», «XAMHS 3JI€MEHTOB)
3.1. OcHOBHBIE pa3/ieJIbl M TEMbI:

Crnioco05! BEIpaKEHHSI KOHLICHTPALHH PaCTBOPOB.

O6mmue cBOMCTBA PaCTBOPOB.

Maccosast 10JIsT paCTBOPEHHOIO BEINECTRA.

MonsapHasi KOHIIEHTPaUs PACTBOPEHHOTO BEIIECTBA.
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DNEKTPOIUTAYECKAs TACCOITHAIIHSL.

DIEKTPOUTH U HEANEKTPOIIUTEL

CuibHbIE U cliabble STIEKTPOIUTEL.
DIEKTPOTUTHIECKAS TUCCOIHAINS.

Teopust 3NEKTPONATAIECKON TUCCOTMAIIH.
KoncranTa mucconuaryi.

Peaxrum B pacTBOpax 3MEKTPOIUTOB.

®opMa 3amKCH BEIIECTB B HOHHBIX YPaBHEHHAX.
VenoBust IpOTEKaHHs peakiui HOHHOTo 0OMeHa.
Bri6op pearenTa [ IpeBpalIeHHUS.

CocraBieHHe HOHHBIX YPaBHCHHH.
ITox6op peareHTOB IO 33JaHHOMY HOHHOMY YPaBHEHHIO.

CocrapieHre HOHHBIX YPaBHEHUH peakiuii, mog6op ko3pGHIraeHTOoB.

Iuppomus VoHHOE MPOM3BEACHHE BOIBL BoJopomHbI IOKa3aTenb. I'maponms conew.
KoncTanTa ¥ CTeleHs THAPONM3a. BinsHEe TeMIepaTypbl M KOHICHTpallMM Ha CTEICHb
rugpomuza. CMemieHwe papHOBecHS ruaponmsa. DopMBl  THAPONH3a:  IPOCTOM,
CTYTIEHYATHIH, TIOIHBIH.

Honnoe npoussenenue Bosl. pH.

OmnpeeneHne cpeasl B pacTBOPE COTIH.

COoBMECTHBII THIPOIH3 COJIEH.

Cremnenpb TuapoIH3a CONeH.

OKHCIUTEFHO-BOCCTAHOBUTEILHEIE peaxuuu. [Ipupona OKHCIIATEIHHO-
BOCCTAHOBUTEIHFHBIX IIPOLIECCOB.

CreneHp OKUCIICHHUS.

Oxucurend U BoccTaHoBUTENH. OCHOBHBIE THIBI OKHCIHMTEIBHO-BOCCTAHOBHTEIBHBIX
peaxKnuii.

CocrapiicHHE YpaBHECHHUH OTypEaKkIui.
Cocrapnenune ypaBaeHui OBP.
[IpuHIAn 37MEKTpOHHOTO OanaHca. Bimsanue KOHIEHTpAlWH, TEMIIEPAaTypsl W CPEABl Ha
IPOTEKAHNE OKHCITATEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHH.

Koppo3us.

I'anbBaHOKOPPO3HSL.

Omnpenenenne MPOIyKTOB raIbBaHOKOPPO3HH.

IIpoTexTopHas 3amura.

3.2. Pexomengyemas JIaTepaTypa:

Iuaka HJL O6mas xuaMus: [y4e6. mocobue 1t HexmM. cmerl. By3os] / H.JL I'mmmka. -
M.: KHOPYC, 2010. 746 c.

maaka H.JL O6mas xumus: yae6uuk 1t By308 / HUJL Iimmaka. - M.: IOpaiir, 2011. 898 c.
Xaxanuna T.M. Heopramuueckas xmmums: ydeb. mocoOWe Uil CTY/ACHTOB BY30B,
obyuatomuxcs 10 TexH. cmemmaneHocTam / T, XaxanuHa, H.I. HukuruHa,
B.W. I'peGenrkosa. - Mocksa: IO0paiit, 2010. - 288 c.

Bymsx E.B. O6mas xumust: yue6.-meron. mocodme / E.B. Bymak . - Camxr-IletepOypr
[a op.]: JTams, 2011. 384 c.

[TasnoB H.H. O6mas u HeopraHwveckas XUMUS: Ydeb. i By3oB/ LA -Yrai. - CLHIb.
[u mp.]: Jlams, 2011. 527 c.

Ilagnmor H.H. O6mas um HeopraHudeckas XWUMHUA: ydeb. A TEXHOJN. M XHM.-TEXHOIL
HampaBJeHu# noaror. GaxanaBpoB W Maructpos / H.H. IlaBnos . - Canxr-IletepOypr ;
Mocksa ; Kpacunomap: Jlans, 2011. 496 c.
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Bepexnoit AW, Xumust: yged. mocobue s CTYAEHTOB BY30B, OOYYarOmMXCSA MO TEXH.
HanpasieHusM u croeruansHocTsM / AWM. Bepexmno#f, U.B. Pocmm, JLJI. Tomuna. -
M.: Beicmasg mxona, 2005. - 191 c.

Femspman M. Xumus: Y49eOHHMK JUIS CTYAEHTOB By30B, OOY4YalOIMMXCA IO TEXH.
crnenpanbHOCTAM M HamnpasienusMm / M.U. T'ensdman, B.II. FOcrparos. - 3-e u3z., cTep. -
CII6. ; M.: Kpacronap: Jlans, 2003. - 480 c.

AxmeroB H.C. O6mas u Heopranmveckas xumust: yaebHux jurt By3os / H.C. Axmeros. -
M.: Beicmas mxona, 2009. 742 c.

Axwmero H.C. O0mas 1 Heopranmyeckas XUMHUSI: YUeOHHK I CTYyAECHTOB XHM.-TEXHOI.
cuernmansEocTeit By30B / H.C. AxMeToB. - 5-¢ u3a., renp. M.: Bricimas mxomna, 2003. 743 c.
AxmeroB H.C. Obmas u Heopranmueckas xumus: yde6HuK it By3oB / H.C. Axmeros. -
M.: Beicmas mxona, 2005. 743 c. '

Imuaka H.JI. O6mas xumms: [ydge6. mocobue mas By3oB] / HJL T'mmmka ; mox pen.
A.W. Epmakosa. - U3n. 30-¢, ucnp. - M.: Materpan-Tlpece, 2003. - 728 c.

I'muaka H.JL O6mas xumus: [yue6. mocobue] / H.JI I'mumka. - 30-e m3x. - Mocksa:
KHOPYC, 2009. - 752 c.

I'manska H.JI O6mas xumus: [yue6. mocobue s Bysos] / H.JL I'mamka ; mom pern.
A M. Epmakosa. - Uzp. 30-¢, ucmp. - Mocksa: Marerpan-IIpecc, 2009. - 728 c.

Anexcammma FO.B. O6mas xumust: yue6. mocobue / }0.B. Anexcammn, W.E. Ilmakx. —
M.: Mamxos u K°, 2009. - 256 ¢

Koposun H.B. O6mas xumms: YueGuuk g By3os / H.B. Kopopus. - 3-¢ m31., HCTID. -
M.: Bricmmas mxona, 2002, - 558 ¢

Iasnos H.H. O6mmas 1 HeopraHudecKas XUMES: y4e0. U CTyICHTOB By30B, 00yJarOIIIXCs
10 HAIpaBIEHMSM IOATOT. GaxanaBpoB H MarucTpos "l[lomarpadums”, "Mertawrypras”,
"TexXHOJOTHS M3IeMii TEKCTHIL M JIerKoi mpoM-cta", "MarepranioBeilcHHe U TEXHOIOTH
HOBBEIX MaTepuanos", "TexHOIOI s IPOyKTOB IHUTAHUS ", "3amiyuTa OKPYKaroIIeH cpenst" /
H.H. ITaBnos. - 2-¢ w3, mepepab. u goi. - M.: Jlpoda, 2002. - 448 c.

Baparysusa B.B. O6mas u Heopranmdeckas Xumms: y4e. mocobue / B.B. baparysuna,
W.B. Boromoioga, E.B. ®enopenko. - M.: POP, 2006. - 272 c.

Vrait S.A. Obmas ¥ HeopraHHmdecKkas xumms: Yueb. mocobme s Bysos / SL.A. Yrait. -
M.: Bricmmas mkona, 2002. 527 c.

Heopraumdaeckas XAMEAsL: yIeOHHUK JUIA CTYIEHTOB By30B, OOYYAIOIIMXCS 10 HANIPABICHHIO
510500 "Xumus" u cnemmansaoctH 011000 "Xumus™ —B-3—1-— T 3; Kk 2: XuMmus
nepexonbx onementos / [A.A. Jlpospos u mp.] / mox pen. IO.JI. Tperpsxosa. —
M.: Axagemus, 2007. - 400 c.

Hosuxos I''I. O6mias 1 5KCOEPUMEHTAIbHAS XUMHES: y4eO. IMOCOOHE JULT XUM. M XHM.-
texuom. By30B / H.I'. Hosuxos, .M. XKapckuit. Murck: CoBpeMeHHas IIKOIa, 2007. 832 c.

3.3. Meronuaeckne pa3paboTkm:
Tabpywmu AH., Tlewepckux E.I., Huxmrmea E.B. Xummsa: yueGHoe mocobue/
AH. Ta6nymms, E.I'. Tlevepckux, E.B. Hukuruna. Exarepun0ypr: Yp®@Y, 2013 -7 0c.
[anTioxura M., Hesommua O.A., Huxonenko E.A., baOGymxuna JLM. OO6mas xumms:
yae6H0-MeTomideckoe mocobue/ M.U. IlanTioxuna, O.A. Heponmna, E.A. Hukxorenxo,
JI.M. babymkuna ExarepuaOypr: Yp®@V, 2013 -92 c.
Ackaposa JL.X. Xuvus: yue6Hoe mocoGue/ JLX. Ackaposa ExarepunGypr: Yp@V, 2013.
80 c.
Huxomerko E.A., Komecmmkosa M.IL, Illommepr H.B. Xumusa: yd4eOHO-METORMIECKOE
moco6ue / E.A. Hukonenxo, M.II. Konecamkopa, H.B. Illommepr ExarepunOypr: Yp®V,
2013. 108 c.
Baittuep B.B. Xumus: yue6Hoe nocoGue/ B.B. Batitaep Exarepuubypr: Yp@V, 2013.92c.
Huxomesko E.A., Komecmmxopa M.IL, Illommepr H.B. Xummsa: ydeGuoe mmocobue/
E.A. Huxorenko, M.II. Konecaukosa, H.B. ITlonmepr Exatepunbypr: Yp®VY,;2010—125c.



Huxonenko E.A., BaiitHep B.B. Xwumma: yue6Hoe mocobme/ E.A. Hukonenko,
B.B. Baiitaep ExarepunOypr: Yp®V, 2008 — 83 c.

4. COAEP KAHUE noHIHCIAILTHHAPHOTO TECTA M0 NPOo(UIbHBIM AACHHILNIHHAM

4.1. Opraaudeckass XuMus

4.1.1. OcHoBHBIE pa3Jesbl H TEMbI:
ONeKTpOHHbIE TPEICTABICHUS O IpHpofe cBs3ed. THIBI cBs3ed B OpraHMYecKOd XMMHH.
I'ubpunmzanus aTOMOB yTIepoa u a3ora. OIEeKTpOHHEIE 3¢ GEKTHL.
3IeKTPOOTPHIATETHFHOCTS ATOMOB M TPYIIIL.
Knaccuukanps peakimii W pearcHTOB B OPraHMYECKOM XHMHM IIO Xapakrepy
IpeBpaIneHuii, croco0y pa3phiBa CBA3M B HCXOIHOH MOJIEKYIIE.
HykneodmisHoe 3aMernerne B amadarmdaeckoM psaxy. Mexanusmer Syl 1 Sn2, cMeraHHbA
HMOHHO-TIAPHBIA MEXaHHU3M.
HyxieouibHOE 3aMeIeHHe IPH KPaTHOH yIIepo-yriepoJHON CBI3H B B apOMAaTHYECKOM
anpe. THOWYHBIE MEXaHW3MBl HYKICOQHIBHOIO 3aMEINCHUs Y Sp°-THOPHIHOTO aToMa
yTIepoa.
DnekTpoPUILHOE 3aMelIeHre y aroMa yriepomga. Mexanusmbl-3amemenns-Sgl,-Sg2;-Sgl.
HykneoQrIBHBIH KaTams 3eKTpoQHIEHOro 3aMeleHns. Bimsare cTpyKTypsl cybcTpara u
5(h(eKTOB CpezBl Ha CKOPOCTH U HAIpaBIeHHEe peaknui. 3aMeleHne y 0J1e(rHOBOro aromMa
yIIepoa ¥ B apOMAaTHUECKOM KOJIBIIE.
Peaxmuu  SIMMUHAPOBAHUA (oTmIeTIIICHAS). MexaHu3MBl ~ TETEPOTATHYECKOIO
smavuErposarms E1 1 E2. CrepeoaneXTpoHHbIe TpeOOBaHUS U CTEPEOCHENA(GHIHOCTD IPH
E2-smiMIHHpOBAHUH.
[IpucoeMHERAe 10 KPAaTHBIM  YIIEPOI-YIIEPOAHBIM  CBA3SAM.  OJNEKTPOQHIBHOS
npucoequaenre. CumibHble ¥ clabble  2JIEKTPO(HUILL, MEXaHW3M W CTEPEOXHMUs
IpHCOeUHERHs . MexanusM Iporecca. BimsHEe CTPyKTyphl Hykieodmia m cybcrpara
5 (hexToB cpersl Ha CKOPOCTh ¥ HalPABICHHE PEAKITHH.
HykineopuisHOE NPHCOEAMHEHHe K KapOOHMIBHOHM TIpymne: IIPHCOEIMHEHHME OCHOBAaHWIA,
BKIFOUAsd KapOaHWOHbBL, METAIOPraHHYecKHe COeJuHEHHs. KHCIOTHBIH M OCHOBHOH
KaTaIM3 IPHCOeIMHeHns. EHOMM3anus alberuioB U KETOHOB. MexanusMm sTepudHuKaIiuu
KHCIIOT W HoNydeHHe aneraieil. Konmencanuu KapOOHMIIBHBIX COSIMHEHMH, KapOOHOBBIX
KHCIOT M HX Npou3BOAHBEIX. HykineobuibHOE NPHCOETUHEHME K albj- M KETHMHUHAM H
KapOOHUKE-HMMOHHMEBHIM HOHaM (peaknusd Manauxa).
PagukanpHble W HOH-PAJUKANBHBIE  PEAKIUHM  NPHCOSAWHEHHH, 3aMEINCHUS U
SIMMHUHUPOBaHMsS. llemHbIe paiuKambHBle peakuuu. Ilomimepusaiis, TemoMepU3ays,
pEaKIMy aBTOOKACIEH . VIHrMONTOPEI, HHMIHATOPEI M IPOMOTOPBL IICTTHBIX PEAKIMHA.
Aunxasbl. MeTozpl CHHTE3a: THAPHPOBAHUE HENPENEeIbHBIX YIJIEBOJOPOIOB, CHHTE3 4epe3
TATHAAIAANIKAIIKYIIPATEL, SIEKTPOIIN3 colell kap6oHoBEX kucioT (Kosbe), BoccranoBieHHEe
KapOOHUILHBIX COMMHEHHH. PeakIny ajKaHOB: TaloreHUPOBAHKE, CYIIb()OXIOPHPOBAHKE.
AnxeHbsl. MeTopl CHHTE3a: SJIMMHUHIPOBAHUE TaOT€HOBOIOPOJIOB M3 AKHJITAIOTCHUIOB,
BOIHI M3 CIHPTOB. PEakuy aIKEHOB: 3JIEKTPOQUIBHOE IPHCOEAUHEHME TaJOrCHOB,
raJIoT€HOBOJIOPOIOB, BOABL.
Anxunsl. Peaknyy ankuHOB. [ ajloT€HHpOBaHME, TIHMIPOTaJIOTCHUPOBAHHUC, THApPATAITUL
(KyuepoB). ATieTriieH-aJlIIeHOBasA H30MEPHU3aIHs.
Crnuprer u mpocTeie 3GHpEL. MeTonsl CHHTE3a OJHOATOMHBIX CIMPTOB: M3 alKEHOB,
KapOOHMIBHBIX ~COCIWHEHMH, CIOXHBIX 3(QHPOB M KapOOHOBBIX KucnoT. Peaximm
OJIHOATOMHBIX CIHPTOB: 3aMEIleHHe THIPOKCIIBHON TPYNIBI Ha TanoreH, o0pasoBaHie
COMM OKCOHMS, 00pa3oBaHHE CIOKHBIX d(HPoB (peakius >TepHdHKaIMK), JeTUIPaTAIHs
(mosyd4eHue aIKeHOB ¥ IPOCTHIX 2QHPOB), OKUCICHHE CIIUPTOB.
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MeTonpl MONMyYeHHs] aNbJCTHAOB W KETOHOB: M3 CIIUPTOB, HPOM3BOJHBIX KapOOHOBBIX
KHACIIOT,  aJKeHOB  (030HOJM3), aiKWHOB  (THAPOOOPHpPOBAaHHE), HAa  OCHOBE
METaJUTOPTaHAIECKIX COCIMHEHHH.

MeTompl CHHTE3a KHCIOT: OKHCIEHHE IEPBHYHBIX CIHMPTOB H AbIETHIOB, AIKEHOB,
QIKUHOB, AIKHIOCH30IOB, THAPONM3 HUTPHIOB M APYTMX HPOHM3BOJHBIX KapOOHOBBIX
KHCJIOT, CHHTE3 HA OCHOBE METAIUIOPTAaHWYECKUX COCAWHEHUH, CHHTE3bl HAa OCHOBE
MaJIOHOBOTO ddupa.

Peakiu¥ IPOM3BOMHBIX KapOOHOBBIX KHCJIOT: B3aUMOJACHCTBHE C HYKICO(QHUIBHBIMA
peareHTamMu (BOJIA, CIIAPTHI, aMMHAK, aMUHB], METAJUIOPTaHAYECKHE COSAHHEHHA).
Knaccudukanus peakiyii apoMaTHIecKOTo 3IEKTPOQHILHOIO 3aMelleHusd. BrusHue
3amMecTHTeNelf B OEH30JIBHOM KONBIE Ha CKOPOCTH M HaIpaBlIeHHE SIEKTPO(GHILHOIO
saMemenns. CorlacoBaHHAs W HECOTJIACOBAHHAS OPHEHTAITHSL.

Hurposanme. Hurpyromue areHTs. MeXaHH3M peaknud HUTpoanus. Huarposanue Gensona
U €r0 3aMEIIECHHbIX.

TanoresupoBanue. [ aOTeHAPYIOIMAE areHTH. MeXaHu3M raJoreHHpOBaHHSA apeHOB W UX
TIPOU3BOIHBIX.

Cymbbuposarme. Cynppupytommue areHTs. KuHETHUECKMH W TEpMOAMHAMHYCCKHH
KOHTPOJH peakiuy (cynbbuposarue hpenona u sapramna). [Ipespamenne cyabhorpymsL.
Anxwmaposaaue apenos mo @Opunemo-Kpadrcy. Ankummpyiomue areHThL MexaHu3M
peakmuy. IlonmankummpoBarue. [10609HBIE MPOLECCH: M30MEPU3AIHS AITKHIHPYIOIIETO
areHTa I KOHEYHBIX MpoaykToB. CHHTE3 THApHI- H TPHAPHIMETAHOB.

4.1.2 JlntepaTypa Ajs HOATOTOBKH: : - - I

Tpasens, B.®. Opramuueckas xumus. B 3 1. T. 1 [OmextpomHbii pecypc] : ydeOHOe

nocobue / B.®. Tpasens. — OnexTpos. gaH. — Mocksa : Mzparemsctso "JlaGopaTopus
smanmit", 2015. — 401 ¢. — Pexwum mocryma: https:/e.lanbook.com/book/84108. — 3ari. ¢
SKpaHa.

Tpasens, B.®. Opranmgeckas xumusa. B 3 4. T. 2 [OnexTpoHHBIH pecypc] : ydebHoe
nocoGue / B.®. Tpasens. — DnextpoH. gan. — Mocksa : Msnarensctso "Jlaboparopus
smanmit", 2015. — 550 ¢. — Pexmm jmocryma: https://e.lanbook.com/book/84109. — 3ari. ¢
9KpaHa.

TpaBens, B.®. Opramwueckas xumus. B 3 1. T. 3 [OmexTpomHBI pecypc] : yuebGHOE
mocobue / B.®. Tpasens. — Diekrpon. nad. — Mocksa : M3narensctso "JlaGoparopus
suammit”, 2015. — 391 ¢. — Pexwum pocryma: https://e.lanbook.com/book/84110. — 3ar. ¢
dKpaHa.

Opraswyeckas XUMESL © y9eOHUK IS CTY/ICHTOB BY30B, 00y4JaromuXcs M0 CHeIHanbHOCTH
"@apwmarus”. Ku. 1. Ocrosroi xype / [B. JI. Beno6opozos, C. 3. 3ypabsu, A. IL. Jlysas, H.
A. TiokaskuHa] ; nox pen. H. A. Troxaskuso# .— 3-e u31., crep. — Mocksa : [lpoda, 2004
— 640 c. : un ; 24 cMm .— (Bricmee oOpasosanue, COBpeMEHHEIH y9eOHHK) .— ABT.
yKka3aHBI Ha 060poTe THT. JI. — IIpeaM., IMeH. ykas.: ¢. 606-633. — JlomyimneHo B Xa4eCTBe
yaeOumka .— ISBN 5-7107-8724-8.

Opranrmdeckas XUMES ;| YIeOHHK JUIL CTYAEHTOB BY30B, O0yHYarOMUXCS 10 CHENHATbHOCTH
"®apmamus" 1o mucrmmimHe "Oprammueckas xmmus' / [H. A. Troxaskumza, B. JL
Beno6opozos, C. D. 3ypabsu u ap.] ; mox pex. H. A. Troxaskuno# .— Mocksa : T9OTAP-
Memmua, 2015 .— 640 c. : mn. — ABT. ykasansl Ha 060poTe THT. JI. — IIpeam. ykas.: ¢. 608-
639 — ISBN 978-5-9704-3292-1.

I'pamnbepr .U., Ham H.JL. Oprasmueckas xumust. M.: FOpaiit-Wsnar, 2012.

I'pann6epr V.M. Opranmdeckas XuMHuA : y49e0. JIA CTy[EHTOB BY30B, OOYdarOIUXCs IO
arporoM. crermansroctsaM / W. W. I'paunbepr .— 4-€ m3x., mepepad. u Jom .— Mocksa :
Tlpoda, 2001 .— 672 c. : m. ; 22 cm .— (Bricmee obpasosanne) .— bubimorp. B mpuMed
— IIpemm. ykas.: ¢. 654-665. — ISBN 5710739545 : 97.20.
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8.  IOposckas M.A., Kypxur A.B. OcHoBI oprarmdeckoit xamun. M.: BUHOM. JlaGopaTopus
3Hanwi, 2012.

9.  IOpoBckas, M.A. OCHOBH OpraHWYecKOM XWMHH [DNeKTpoHHEH pecypc] : ydeGHOe
nocobue / M.A. IOposckas, A.B. Kypkun. — Onexrpos. nan. — Mocksa : M3marenserBo
"JlabopaTopus ~ 3HaHMH', 2013; — 239 . —  Pexwm = pmoctyma:
https://e.]lanbook.com/book/66365. — 3ariL. ¢ 9KpaHa.

10. Bepeswn, JI.5. Bazosbiil Kypc opraHmdeckol xumum [DnexTpomHBIE pecype] : yaeOHOe
nocobue / JI.B. Bepesun, O.B. Illyxto, C.A. Ceipby. — Onektpon. mad. — MBaHOBO :
UT'XTY, 2011. — 168 ¢. — Pexum moctyma: https://e.Janbook.com/book/4523. — 3ari. ¢
9KpaHa. C T

11. Illa6apos, FO.C. Opranudeckas Xumus [DIEKTPOHHBIA pecypc] : yueOHuK / 10.C. I11abapos.
— Dnextpon. nan. — Canxr-IlerepOypr : Jlamp, 2011. — 848 c. — PexwumM nocryma:
https://e.Janbook.com/book/4037. — 3ari. ¢ 9KpaHa.

12. Peyros O.A., Kypn AJL, Byrur K.II. Oprammdeckas xumus. B 4 gacrsx. M.: BMHOM.
JIaGoparopus 3HaHuH, 2012

13. Peyros, O.A. Opranuueckas xumust. B 4 4. Yacts 1 [Dmexrponnsii pecype] : yueOHHK /
O.A. Peyros, AJL. Kypu, K.IL Byrun. — OnektpoH. Aan. — Mocksa : H31aTensCcTBo
"JlaGoparopus ~ 3HaHHH", 2017. — 570 ¢. — Pexmm  pocryma:
https://e.]lanbook.com/book/94167. — 3ari. ¢ 9KpaHa.

14. Peyros, O.A. Oprasudeckas xumust. B 4 =@, Yacts 2 [DneKTpoHHEI pecypc] : yu4eOHHK /
O.A. Peyros, AJL. Kypn, K.IL Byrus. — OnektpoH. nadn. — Mocksa : M31aTenbCTBO
"JlabopaTopust ~ 3HaHHH', 2017. — 626 c. —  Pexum JIOCTyIIa:
https://e.]lanbook.com/book/94168. — 3aru. ¢ sKpaHa.

15. PeyroB, O.A. Opranwueckas xumust. B 4 =, Hacts 3 [DnexTponHsni pecype] : yueOHUK /
O.A. Peytos, AJL Kypn, K.II. BytuH. — OIEKTpOH. JaH. — Mocksa : U3garenbCcTBO
"JlaGopaTopust ~ 3HaHHH', 2017. — 547 ¢ —  Pexwmm = pmocryma:
https:/e.lanbook.com/book/94166. — 3ari. ¢ sxpaHa.

16. Peyros, O.A. Opranwyeckas xumus : B 4 9. U. 4 [DnextponHsii pecype] : yaebuuk / O.A.
Peyros, A.JL. Kypu, K.IL Byrus. — OIeKTpoH. IaH. — Mocksa : H3marembCcTBO
"JlaGoparopust ~ 3HaHHH", 2016. — 729 C. —  Pexmm = pocryna:
https://e.Janbook.com/book/84139. — 3aru. ¢ skpaHa.

17. Tlerpos A.A., Bamssi X.B., Tpomenko A.T. «Opraaugeckas XuMAs». CII6: VBar ®enopos,
2002.

18. TI'pamnGepr .. ITpakTrgeckue paGoTE B CEMHHAPCKHE SAHATAS IO OPTaHHICCKOH XIUMHH.
M.: Jlpota, 2001. — 352 c.

19. Mapu Jix. Opranudeckas Xumus. Peaknun, MCXaHU3MBI ¥ CTPYKTypa: yuebHEK. M.: Mup,
1987.

20. Heitmang O.51. Opranvyeckas xumust. M.: Beicmas mxona, 1990. - 751c.

4.2. Duzngeckasi XAMHAS

4.2.1. OcHOBHEBIE pa3e/bl H TeMbI

° Teoperrueckne METOABl (U3MYECKOW XuMuM. Bumer cuctem. VHTCHCHBHBIE H
SKCTEHCHBHBIE CBOMCTBA. Kiaccuukaiys COCTOSHMI CHCTeMBL TepMOAMHAMHYIECKHE
nponecchl. DHTanbmusA. [lepBori 3aK0H TEPMOIWHAMHAKH. TemmoeMkocTs. BTOpol 3aKoH
TepMOIMEAMEKHA. DHTponus. Pacger n3smMeHerns sutponyy. [locrymar ILranxa.

° Tepmommramudeckie  QymExmun.  Omeprmst — ['empmronbna, — SHEPrus I'u66ca.
Xapaxrepucrmaeckue Gynxuun. Ypasaerme I'nb6ca — I'enpmronbna. OyHIAMEHTAIBHOS
ypasHerne ['n66ca. XuMUIeCKHH ITOTEHITHATL.

® KpuTepry paBHOBECHS ¥ CaMOIIPOM3BOIBHOTO TIPOTEKAHHS IIPOLECCa. Bripaxenue
KPHTEDHEB PABHOBECHS UEPE3 TEPMO/IAHAMIYECKHEC DYHKITHH.

® TOMOreHHbBIE OJHOKOMIIOHEGHTHBIE CHCTeMBL VneambHbH ra3. COOTHOINCHHS MEXIY
TepMOIMHAMIYECKAME (YHKITHAMH H€AIbHOTO rasa. Peanbrbie rasel.
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11.

12.

T'OMOreHHEIE MHOTOKOMIIOHEHTHBIE CHCTeMBI. CHocoOBl BBIpRXEHHS KOHIIEHTpAITHi
pacTBOpPOB. XAMHYIECKAH MOTEHIMAI KOMIIOHEHTa pacTBopa. CTaHIapTHOE COCTOSHHE IUIL
PacTBOPHTEIS U PACTBOPEHHOIO BEIECTBA.

3aBucuMocTh dHepruu ['mbOca peakiuu OT INTyOWHBEI peaknuu. VI3MeHeHHe SHTPOIMH 3a
CUeT IPOTEKaHWs peakimy. V3MeHeHne SHTaNIBINK 3a CYET IPOTEKaHWs peakuuu. Pacuer
HHTETPATGHOr0 WM3MEHEHHSI OSKCTEHCHBHOIO CBOHMcTBa. Pacder M3MEHEHHS HEKOTOPHIX
GyHKIMH TP TIPOTCKAHWH TIa30BOM pEakIM{ B CMECH HACAIBHBIX TIa3oB. lemmora
XUMHUIECKOU peaknun. 3akoH I'ecca.

VeaoBHS XMMHYECKOTO paBHOBecHs. IIOHATHE O XMMHYECKOM CPOJCTBE peaKIMHh. 3aKOH
XMMHYECKOTO DPaBHOBECHS JUIL Ta30BBIX DPEaKIUi. YpaBHEHHE H30TEPMBI XMMHYECKOM
peaKIvm.

BimsHAE TeMIIEpaTyphl Ha XUMHAYIECKOE PABHOBECHE. Y PAaBHEHHS M300aphl peaKiyu. 3aKoH
XAMHYECKOTO PABHOBECHS IS TETEPOTEHHBIX PEaKIMii ¢ yJacTHeM ra3000pasHbIX BEMIECTB.
CmMerneHue paBHOBECHSL.

Pacuer paBHOBECHOIO COCTaBA CHCTEMEl (UpsMas 3alauya XAMAYECKOTO PaBHOBECHS).
®axTOpH], BIASIONKE HA BBIXOJ IPOAYKTA B CHCTeME ¢ ONMHOM peakimei. OmpezencHue
KOHCTAHT paBHOBeCHs— 00paTHas 3aa4a XUMHUICCKOTO PAaBHOBECHSL.

Venorust paBHoBecHs (as. Ilpasmno paBHoBecus (a3 I'm66ca. Ypasnenue Kiraysuyca-
Knaneiipona. JluarpaMMBl COCTOSHUS OJHOKOMITOHEHTHBIX CHCTeM. (Da30oBble PaBHOBECHS
B JIBYXKOMIIOHEHTHBIX CHCTEMAX: JXHIKOCT — Iap. 3akoH Payims. Jlnarpammsl "nasinexue-
cocraB" i1 PAaBHOBECHS J>KHIKOCTH - [ap B JBYXKOMIOHEHTHOW CHCTeME. 3aKOHEI
KonoBaoBa. Jlmarpammsl kuneHus. IlpaBmno pergara. asoBble paBHOBECHS B
JIByXKOMIIOHEHTHBIX KOHJICHCHPOBAHHBIX CHCTEMaX.

4.2.2. JInareparypa AJjsl HOArOTOBKH:

Ctpombepr, A.I. ®usndeckas Xumus: yaeOHHK s cTyzAentos By3os / A.I'. Ctpombepr,
JI.II. Cemuenko; mox pen. A.I'. Crpombepra. M3z, 5-e, mcmp. M.: Beicmas mxoina, 2003.
527 c.

OcuoBH! (m3mdeckoii xumun /T'opikos B.H., Kyssernos U.A. M.: BUHOM. Jlaboparopus
suanani. 2006. — 407 c.

Ipuroxus Y. Xumuaeckas tepmosuramuka / M. Tlpuroxun, P. Jledeit; nep. ¢ anrm.—2-e
w3, — M.: BUHOM. Jla6oparopus 3Hanui, 2010.—533 c.

Srxunc I1., JIx. e [Tayna @uzudeckas xumus B 3-x 4. U.1: PaBHoBeCHas TepMO,Z[I/IHaMI/IKa/
Ilep. ¢ aarm. ML.A. Ycenenckoii, B.A. ViBanosa.- M.: Mup, 2007.-494c: -
Muxaitnos B.A. Xummdeckoe paBHOBecwe: yueOHOe mocobue / B.A. Muxaiinos, O.B.
Copoxuna, E.B. Casunxosa, M.H. JlaBeiosa; mox peat. Akazemnxa PAH A JO. Iusanze. —
M.: BUHOM. JIaGopatopus 3Hanmit, 2008. — 197 c.

®usuueckas xumust. Ku. 1, Crpoenue Bemecrsa. TepMonupammka: Yueb. mocoOue i
By30B: B 2-x xa. / Pen. K.C. KpacHoB. — 3-¢ m311., mcnp. — M.: Beicmast 1mxona, 2001. -
512 c.

Kynpsimosa H.C. ®usudeckas xumus: yaeOuuk s 6axanaspos / H.C. Kynpsmesa, JLT'.
Bonmapesa. Mocksa: IOpaiit, 2012. 340 c.

puroxun ., Kongenymu JI. CoBpeMenHas TepMopuHaMuka. OT TeIMIOBBIX JIBUTATENER 10
JIACCUIIATHBHEIX CTPYKTYyp. U.: Mup, 2002. - 461 c.

Bumon A.JI. TTomynspras dusmaeckas xuMus: yaebHoe mocobme / A.Jl. 3uMOH. 3-¢ HCTIp.
m31. M.: Hayunsri mup, 2005. 176 c.

Kapsixkzs H.B. OCHOBBI XHMUYECKOH TepPMOJMHAMHKH: yd4el. mocobue s BY3OB. M.:
W3 marensckuii neHTp «Axamgemusi», 2003. -464 c.

CaneM, P.P. ®usnueckas xumus. Tepmopuaamuka: yued. mocodme i By3os / P.P. Caem.
— M.: ©U3MATIIUT, 2004. — 352 c.

OcHOBHI (u3nyeckoi xumun. Teopus u 3amaun: y4e6. nocodue AIi By30B / B.B. Epemus,
C.U. Kapro, U.A. VYcmenckas, H.E. Kyspmenko, B.B. Jlynum. -M.: H3nmaremsCTBO
«Ox3ameny, 2005. -480 ¢
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13. Tepmomuuamuka mis xumukoB / HM. baxwun, B.A. Msanuenko,B:H.—IlapMoH.— —
M. Xumus. KomnocC, 2004. -416 c.

4.3. AHaaaTHYecKass XaMus H QH3NKO-XUMHUIeCKHAEe METOAbI aHAIH3A

4.3.1. OcHOBHbBIE pa3/iesbl H TeMbI

. XuMHAYeCKHE, HHCTPYMCHTAJIBHBIE XM OMOJNOIMYECKHE METOJBI AHAIUTHYECKOH XMMUH.
Mertoasl 00HApYKEHHS, HACHTADUKAINHA, Pa3/CIICHAI K KOHICHTPHPOBAHHU, OIPEICIICHIL;
rubpuHbIe 1 KOMOMHHPOBAHHEIE METOZBL. MeTOIbI IPSIMBIE B KOCBEHHEIC.

. OCHOBHBIE XdpaKTCPUCTUKA METO/OB  OIPENENEHHsS: UYyBCTBHTEIBHOCTH, IMPEEI
o0HapyIKEHUsI, TAAITa30H ONPECIIEMBIX CONEPKAHMM, BOCIPOU3BOAAMOCTD, TIPABAITBHOCTS,
CEeNeKTUBHOCTH. METOM B METOTUKA.

° Bujbl  XMMHYECKOIO  aHalmM3a: W30TONHBIM, aTOMHBIM, CTPYKTypHO-IPYIIIOBOM
(yHKIMOHAIBHEIA), MOJEKYISPHBIH, BEIIECTBEHHBIH, (a3oBeli. Makpo-, MHKpO-,
yIBTpaMEKpOaHanu3. JIOKaIbHBINH, HepaspyIIalonyi, IMCTAHIHOHHEIA, HENPEPHIBHBIA,
BHENA0OPATOPHEIH (II0JIEBOH).

° KomruecTBeHHBIE XapaKTePUCTHKH PaBHOBECHH: TEPMOITHAMUYECKAS u
KOHIIEHTPAllHOHHbIE KOHCTAHTBI, CTAHIAPTHBIH M (OpMaNbHBIA IOTEHIHANBI, CTEICHb
oOpasoBanmsi (MOJBHAas [OIS)) KOMIIOHEHTa. Pacuer axkTHBHOCTEW U PaBHOBECHBIX
KOHI[EHTpALMi KOMIIOHEHTOB. bydepHble cuCTeMBL.

J KucnoTHO-0CHOBHOE paBHOBecHe. BiisaHue CBOMCTB paCTBopnTenen X Knaccmbnxaum
KOHCTAaHTEI KUCIIOTHOCTH ¥ OCHOBHOCTH. BydepHBIe pacTBOPEL

e KommnekcoobpasoBanue. THIIBI KOMIIIEKCHBIX COEITUHEHHUM, HCIIONB3yEMbBIX B XUMUIECKOM
aganmse. CTymeHdaToe KomiuiekcoobpasoBaHme. KOHCTaHTHI yCTOHYMBOCTH. MeTomb!
pacdeTa KOHCTAHT yeToaiBOCTH. KHHETHKA peaknuil KoMIUIEKCOOOpa30BaHus.

o OKHCIWTETEHO-BOCCTAHOBUTENILHOE paBHOBecue. OOpaTHMBle W HEOOpaTHMBIC DPEaKIIHA.
Vpasaenwe Hepucra. Meropsl H3MepeHHsS INOTeHIHaIOB. KOHCTAHTBI PaBHOBECHI.
Mexanu3m OKHMCIIMTETHHO-BOCCTAHOBUTEIBHBIX peaxuuii. Karamutugeckue,
aBTOKATAIATHIECKHE, OKHCITHTEIIFHO-BOCCTaHOBHATEIIEHEIE peaxIm. ITpumepst
aHAJIMTAYECKOTO HCIIOJIE30BAHMS.

® IIporecchl OCaXIeHHS-PACTBOPEHNs. PaBHOBECHS B CHCTEME JKHIKOCTB-TBeprad (asa.
KOHCTAaHTH paBHOBECHS; pPAacTBOPEMOCTb. MexaHu3M o0pa3oBaHMsS ®  CBOMCTBa
KPUCTAIIIAYECKHX W aMOPGHBIX 0cankoB. KomnonaHbie CHCTEMBI. 3arpsi3HCHNS W YCIIOBHS
MOJTyYCHUS. YUCTBIX OCAIKOB.

o I'paBumerprdeckre MeTogpl. CyIHOCTh, 3HAYCHHWE, [OCTOMHCTBA U  OrPAHMYCHMA
IpaBEMETPHYECKAX MeTOHOB. TpeGoBaHHS, NIpeIbsaBIdeMBlE K oOcamkaMm. Baxuenmme
HEOPraHWYEeCKHe ¥ OPTaHMIECKHE OCAUTENH. AHATATHIECCKAE BECHL.

. TurpuMmerpudeckre Metonsl. CymHOCTs M Kinacchbukamus. Bumel TeTposamus (IpsMoe,
obparHoe, kocBeHHOE). Kpupble TuTpoBaHws. ToUka 3KBUBAJCHTHOCTH, KOHEYHAd TOYKA

THTPOBAHISL.

o KHCIIOTHO-OCHOBHOE THTPOBaHHE B BOMHBIX cpefaX. llepBHuHbIe CTaHAapTHBIE PaCTBOPHL
KpuBBIe THTPOBAHHUS TSI OJHO- ¥ MHOTOOCHOBHBIX CHCTEM. IHIMKATOPBL.

o OKHUCIATENEHO-BOCCTAHOBUTENLHOE THTpOBaHAE. IIepBUUHBIE M BTOPUYHEIC CTaHIapPTHBIC

pacteopel. Kpuseie THTpoBammMsa. Munukaropel [lpersapurensHoe —OKHCICHHE H
BOCCTAHOBIIGHHE OIpefelsseMbIX coequHeHud. Kparkas xapakTepuCTHKa pasiddHBIX
METOJIOB.

° KommexkcoHoMeTpIIecKoe TUTPOBAHHUE. CymHOCTS. Hcnonp3oBanue
AMHHOIIOJIMKAPOOHOBEIX KHCIOT B KOMIUIEKCOHOMETpUH. BakHeilmie yHHBEpCalbHBIC H
crerubrIecKie METAIOXPOMHBIE HHAUKATOPHL. [IpakTiaecKoe HCeII0Ib30BaHuE.

° Ocamurensgoe turpoBanue. CymHocth. KpuBble THTpoBaHHA. METONB HHIMAKAIMH
KOHEYHOM TOYKH THTPOBaHUS. VHIAKATOPEI.

. DnekTpoxuMuUecKue MeTombl. OCHOBHBIE IIPOIECCH, NPOTCKAOM¥E Ha JIEKTPOJax B
DIIEKTPOXUMUIECKON sgeiike. Kuneruka SIIEKTPOXUMUIECKUX TIPOIECCOB.
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Honspusanuonnas kpuBas. Kiaccudukammsa meronoB. Knmaccubukamus 3meKTpOOB IO
HA3HAUSHUIO B IPOTEKAHUIO PEAKIIUH.

IToTenoOMeTpHst. PaBHOBECHBIE JIIEKTPOXMMHYECKHE CHCTEMBI U HX XapaKTEPUCTHKH.
MOHOMETpHSL: BO3MOKHOCTH METO/Ia U OTpaHr4YeHnA. THIIB HOHCENCKTUBHBIX 3IEKTPOJOB U
X XapakTepucTHKH. I[IOTEHIMOMETPUYECKOE THTPOBAHHE C HEIOIIPH30BAHHBIMA H
IOJISIPH30BaHHBIME 3JIEKTPOAAMH. I
Kynonomerpust. [IpsMast IOTEHIMOCTATHYECKAs W TaTbBAHOCTATHYECKAs KYIOHOMETPHI.
KyIoHOMETpHYECKOE THTPOBAHHUE, €0 BO3MOXKHOCTH U IIPEUMYITECTBA.
BobTaMIepoMeTprst. XapakTepPHCTHKH BOIBTAMIIEPOTPaMM, MCIIOIB3YeMBIC UL H3y4CHHI
U OIpeseleHHs OPraHWYecKHX W HEOPraHMYeCKHX COoelMHeHWH. IIpsMble W KOCBCHHBIC
BOJIFTAMIIEPOMETPHYIECKUE METOIEL. BO3MOMKHOCTH ¥ OrpaHHYICHHUS METOOB.
Kongykromerpus. [Ipsmas HH3KOYACTOTHAS KOHIYKTOMETPHS M KOHITYKTOMETPHYECKOE
THTpoBaHHKe. MCIOMb30BaHMe KOHAYKTOMETPHIECKHX JATIMKOB B XPOMATOrPadyii B APYTHX
MeTOIax aHaIH3a.

MeToapI aTOMHON ONTHYECKOM CIIEKTPOCKOIMH. ATOMHBIE CIIEKTPEI SMUCCHH, ITOTTIOIICHUSL
u  ¢duyopecmemimu. PezoHaHCHOe —Toriomenme. (CaMONOIIOMEHHe, HOHH3AIHA.
AHaJATIYeCKHE JIMHAH. 3aBHCHMOCTD aHAJMTHYECKOI0 CHTHAIA OT KOHI[EHTPAIlAH.
ATOMHO-SMICCHOHHAS CIEKTpocKorms. Boz0yxieHne mpo® B IUIAMEHH, B JYTOBOM H
JICKPOBOM  paspsiax. ~VIHAYKTHBHO CBs3aHHAas IuasMa. Permerparms — CIHeKTpa.
neHTHGUKANES U ONpEAEICHHE SIEMEHTOB 10 SMHUCCHOHHBIM CIeKTpaM. Pu3nudecKue u
XAMIUecKue IoMexu. Bayrpernaunit cranaapt. [IpuMeps! HCIOTB30BaHI.
AtomHO-abcopbrnuonnas  cuekrpomerpus. CymHOCTH MeTona. VICTOUHMKM U3ITy9eHH.
[InaMeHHAs ATOMH3AUAL. XApaKTEPUCTHKA IUIAMEH H KX BBIOOp. DIEKTpOTEpMIYECKas
aToME3anus., THIOBl 3IEKTPOTEPMHUECKEX aroMu3aTopoB. CHOCOOGH IOATOTOBKA MPOOHL
Ilomexu: xumuueckue Hu (usuueckme. Koppekuus momex. HyBCTBHTEIBHOCTH H
n30HpaTenbHOCTE. I IprMephl HCIIOIB30BaHHS. ’

ATtoMHO-diyopecnienTHas cnekrpockomus. IIpuamum mertoxa. CrocoObl BO30YKIICHHUS
aromMoB (Y® wm3nydenue, jnazep). B3auMHOe BIMSHHE DIEMEHTOB M YCTPAaHCHHC STHX
BisHmi. [[pakTHdecKoe NpUMEHEHHE.

Meromsl MONEKYIApHOM  ONTHYECKOM  CIEKTPOCKONMMH.  MONCKYISIPHBIC — CIIEKTPBI
[OTIOIIE A, HeIyckanns, OCHOBHBIE 3aKOHbI CBETONONTIONIEHHS M UCIyCKaHus. Paccesane
cBera. Ilomspm3anus W ONTHYECKas akTHBHOCTH. CIOCOOBI M3MEPEHHS aHATHTHICCKOTO
CHTHAJA.

Crextpodoromerprss. Crioco0bl  OIpPE/eeHHs  KOHIEHTPAIlWA — BEIIECTB.  AHAIHA3
MHOTOKOMITOHEHTHBIX cHcTeM. CIEKTPOCKOMHS OTpaXKeHMd. JJOCTOMHCTBA M OTPaHUYCHHSA
MeTozoB. IIpakTryecKoe NIPHUMEHEHHE.

JIOMHHECIICHTHBIE MeTOmbL Buapl JroMuHecleHIuH. OCHOBHBEIE 3aKOHOMEPHOCTH
MOJEKYJIApHOH moMuHecIeHIEH. KauecTBEeHHBIN 1 KOIMYCCTBCHHBIA aHaTH3.
Xpomarorpaduueckue Metoxsl. Kinaccupukanus xpomarorpahAaeckux MeToIOB.

['asoBas xpomarorpadus. TpeGoBaHHs K Ta3aM-HOCHTEISM H aiCOPOCHTaM. TIpumeps!
ACIIONB3YEeMBIX  a7ICOPOEHTOB. XHUMHYECKOe H  aiCcOpOIEOHHOE MOAM(UIMPOBAHHE
IIOBEPXHOCTH ajcopOeHTa. BiisHue Temmeparypsl Ha YICPXHBaHHE M DasfCICHHC.
IIprMeps! IPUMEHEHHS.

Tazo-xuakocrHas —xpomarorpadus. Ilpmarmm  meroga.  OOBEKTHI  HCCIE[OBAHHML.
TpeGoBaHHS K HOCHTENSIM M HEIOJBIDKHEIM JKHAKEM (azam. BiustHue mpupozs! KUIKOH
(a3l 1 paseNseMbIX BemeECTB Ha 3 (GEKTUBHOCTE PasieIeHHL.

XumkoctHas xpomarorpadus.  BeicokosddexTHBHAS IKHIKOCTHAS —XpoMmarorpadus
CymmsocTts Metona. TpeGoBaHus K afcopOeHTaM U IOABIKHOK taze. BmustHre IpAPOIBL U
cocTaBa HIOeHTa Ha 3P HEKTUBHOCTD pa3zieNeHus. PasHOBHIHOCTHA METOZA B 3aBHCHMOCTH
OT MOJAPHOCTH HEMONBHKHONH (a3kl: HOpPMaTbHO-()a3oBBH U obpameHHO0-(ha30BBIHA
BapHAHTEHL BEIGOp ycnoBuit pasjaencHus. JleTexropsl. [IpuMeHeHre M aHamu3a CIIOMKHBIX
cMeceH.
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13,
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HonoobMenHas xpomarorpadus. HeopraHudeckne U OpraHHYeCcKHe HOHOOOMEHHUKH M HX
cBoitcTBa. KoMmekcooOpasyronie HOHOOOMEHHUKH. KHHETHKA U CENEKTHBHOCTH HOHHOT'O
o6Mena. BimsiHAe MPUPOJIBI ¥ COCTaBa DJIIOCHTA Ha CENEKTUBHOCTH PA3/ICIICHHS BEIIECTB.
IIpuMepsl IpuMEHEHHUS.

4.3.2. JInTepaTypa g HOATOTOBKH:

OCHOBBI aHATUTAYECKOM XHMHH: YI9eOHUK JUId UL CTYACHTOB XMM. HAlPABJICHUSI M XHM.
cemuanbHocTei By3oB: [B 2 1.] T.1 / [T. A. Bonsmosa u zp.]; mox pexn. 0. A. 3onorosa. —
4-e m31., mepepab. u mom. — M.: Akamemus, 2010. — 384 c.

Bacunser B.II. Amamuruueckas XuMus: y49e0. IS CTyIEHTOB BY30B, OOydarolluXcs IO
XUM.-TeXHONL. cmermansHoctsM: [B 2 kH.]. 7-¢ m3a. Km. 1. Tarpumerpmueckue u
I'paBUMETpPHYCCKHH MeTObI anamm3a. — M.: Jpoda, 2009. — 368 c. S
Bepmurua B.A. Awamurmdeckas xumms: ydeOHHK Juis By3oB / B.A. BepmuamH,
U.B. Bracosa, Y.A. Hukudoposa. — M.: Akanemus, 2011. —442 c.

Kpuctuan, I'spu. Amammredeckas xumus: [yse®. mocobme it Byszosl: 3 2 T. T. 1/
I'. Kpuctuan. — M.: BUHOM. Jla6opatopus 3Hanmi, 2009. — 2009. — 623 c.
AHaymTHYecKas XUMES B QU3HKO-XxEMAYecKre MeTonl anamsa / Ilox pex. A.A. Wimenko:
B 2 T. — M.: Axanemus, 2010.

D.A. Anexcannposa, H.I'. TafifykoBa. AHanmuTHYECKas XUMHUSA. T€OPETHICCKHAC OCHOBBL U
naGopaTopHblt TpakTAKyM. B 2-x xmurax. Km. 1. Xumwdeckme metonsl axamusa. M3
KomocC. Cepus: YueOHuku ¥ ydeOHBIE HOCOOHS Il CTYAEHTOB BBICIIAX Y9eOHBIX
3aBemenuit. 2011 r.

Xapuronos I0.5. Anammrageckas xuvus. T.1. M.: Beicrm. mik. 2003.

Otto M. CoBpeMeHHBIe MeTOIbI aHaymTHdeckoi xuvu. T.1. M.: Texmocdepa, 2003.

Jpyros I0.C., Pomur A.A. TI'azoxpomarorpaQu4ecKuii anaiu3 3arps3HEHHOTO BO3TyXa:

IpaKTHYecKoe pyKoBoacTso - M.: BUHOM. Jlaboparopns 3uanmii, 2015.

Bynmukos I'. K., Esrrorus I'. A., Matictperko B. H. MomubuiiupoBaHHbIe SIEKTPOIBI 1L
BOIBTAMIIEPOMETPHH B XuMUH, Ouonormu u Memuumae - M.: BUHOM. JlaGoparopusd
spanmit, 2013.

Bexxep FO. Cnexrpockomusi. Cepusi: Mup xumun. M.: PULT "Texnocdepa”, 2009, - 528 c.
Iefiponckuit 5., Kyra 5. Ocuossl monsporpaduu - M.: Uaparemserso-"MUAP"; 1965, —
AHanATAYECKas XUMUSA H (DU3UKO-XUMAYecKre MeToasl anammsa / Ilox pen. A.A. MmeHko:
B 2 T. — M.: Axagemus, 2010.

TaneeB A. A., lllonynos C.E., ITymemueB A. A. B ap. ATOMHO-a6COpOIHOHHBIA aHAIM3.
Vuebr0e nocobue s BI1O. M.: Jlars. 2011. —304 c.

Heunmopenko A.JI. ®usuko-xuMudeckue (MHCTPYMEHTAILHBIE) METONbl —aHAIM3a.

DIEKTPOXUMHIECKHE METOMBL [[OTEHIIMOMETPHS B KOHIYKTOMETPHS. Y4.-METO. mocobue
mas BIIO. Ilox pex. Kupmmiosa B.B. CII6.: HUY HUTMO (Canxr-IletepOyprexuis
HAIMOHAJBHBI  MCCIENOBATENbCKUM  YHHBEpCHTET HH(OPMAIMOHHBIX TEXHOIOIHWH,
MexaHuk# 1 ontukn). 2013 r. — 34 c.

Bacmmsera B.HM., Crosmosa O.®. u np. ChekrpaibHble METOAB! aHamm3a. [Ipakruaeckoe
pyxoBoacTBO. Yu. mocobue must BITO mox pexn. Cenemenesa B.®. u mp. M.: Jlanb. 2014. —
416 c.

4.4, IIpouecchl 1 aNNAPATHI XUMHIECKOH TEXHOJIOIHH

4.4.1. OcHOBHBIE pa3fesibl U TEMbI
'HApOMeXaHUYeCKHe [IPOLECCHL B alapaTsl M3MelbueHre TBEPIBIX MaTepuaioB. Pu3mKo-
XHMHYECKAE OCHOBHI H3MenbdeHHsa. Pacxon sHeprud. Kpymsoe npobnenme. Cpenmee
npobrerme. Menkoe npobnenue. J[poOunkd g KPYIHOTO, CPEJHETO W MEIKOro
npobnerms.  Tomkoe — m3MenbueHHe.  CBEPXTOHKOE — M3MENbYeHWE.  MEIbHHIEBL
Knaccudukarips ¥ COpTHPOBKA MaTEpPHAIIOB.
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I'poxouenme. ['mapaBmuueckas Kiaccu(ukamus ¥ BoO3AymHas cenapanusd. CMeleHHe
TBEpABIX  MarepuayioB. PasjeneHme  HEOOHOPOINHBIX  cucTeM.  Kiaccmduxarus
HEOJHOPOJIHBIX CHCTEM M HX XapakTepucThka. OCHOBHEIE CIIOCOOBI pasfeleHHS M HX
DKOIOIMYeCKOoe 3HaueHHWe. KOHCTPYKIIMM ammapaTroB JUIT  pa3felieHus TIa30BBIX
HEOTHOPOJTHBIX CHCTEM IO IEWCTBHEM CHIIBL TSKECTH.

Pasfenenme Ta3sOBBIX HEONHOPOJHBIX CHCTEM IIOJ JCUCTBMEM WHEPIUOHHBIX H
MEHTPOOEKHBIX CHI. LIeHTpOOEXHBIE NHUICYIOBHTENA — NUKIOHBEL BpeMs ocaxieHHs
gactun B nukiIone. [Tyt ysenmuenns 3 pekTuBHOCTH pabOTHI IIUKIOHOB

Cxpy0Obepsl: npuHIAN pabOTHI, KOHCTPYKTHBHBIE OCOOEHHOCTH, OONAcTh IPHMEHEHHS,
JOCTOMHCTBA M Hezjocratkd. OuiupTpoBanue ra3oB. KoHCTpyknum (QUIBTPOB: IPHHIAIL
paboTHI, 001aCTh IPUMEHEHHS, JOCTOMHCTBA K HEAOCTATKH.

Pasnenenue XUIKAX HEOMHOPONHBIX cucTeM. OCOOEHHOCTH M 3aKOHOMEPHOCTH IIpOoIlecca
orcTamBanmsa. KOHCTpyknuH  OTCTOMHUMKOB. IIpmHmmm paboThl, KOHCTPYKTHBHEIE
ocobeHHOCTH, 06IaCTH IPUMEHEHHUS, CPABHUTENbHAS XapaKTEPUCTHKA.

@uUILTPOBAHHE XHAKAX HEOTHOPONHBIX cHCTeM. leopHus ¢mubrpoBanmsa. OnpenencHue
CKOPOCTH (DUIBTPOBAHKS M TONIIUHEI ocaaka. KOHCTpYKIH GHIBTPOB: OPHHIHAIEL pAOOTHI,
00J1acTH IPHUMEHEHHS, CPABHUTENIbHAS XapaKTCPHCTHKA.
LleaTpudyrupoBanue KUIKUX HEOTHOPOIHBIX cucTteM. DakTop pasmenenus. Koncrpykuuu
nearpudyr. IlpuHman #ux paboThl, KOHCTPYKTHBHEIE OCOOCHHOCTH, MOCTOMHCTBA H
HemoctaTku. CBEepXIEHTPADYTH.

Temno- MaccooOMEHHBIE TIPONIECCH W ammapaTsl HarpeBanue, oXIaxIeHHE, KOHACH AU,
O61mue cBEICHUS ¥ OCHOBHEIE IIOHITHS TEOPHH TETIOOOMEHaA.

MexagusMbl  mepemaun  Temna. JIpmkymad cmiaa  mponecca.  Ilepemava  Termia
TEILIOMPOBOIHOCTBIO.

Ilepenava Temwm KOHBeKnued. MexaHU3M €CTECTBCHHOM W IPHUHYIUTCIHHON KOHBEKI[HH.
3akon Herotona. Kpurepun TEIIOBOTO IIOT00HS.

OcCHOBHOE ypaBHEHHE Temionepenady. TepMrdecKoe CONPOTHBIICHHE TEIIOnepeade.
TemnooOMeH H3IydeHHEM MEXIy TBEpAbIMU TenamMu. OCOOEHHOCTH H3JIy4YeHHs Ta3oB.
CoBMecTHas mepeaya Terna KOHBEKIUEH U U3IlyYeHHEM.

Temnoo6MeHHBIe anmaparsl. IIpUHIHUIEL paboTel, KOHCTPYKTHBHEIE OCOOEHHOCTH, BBEIOOD
HAIpaBleHHs JBWKEHHS  Cpef, JOCTOMHCTBA HM  HemocTarku.  CpaBHHTENbHAs
XapaKTEPUCTHKA TEIIO0OMEHHUKOB. TemIooTaua oT KOHACHCHPYIOMEro Iapa. Mexanusm
Hepeaun Tellia OT KOHeHCHpytomerocs napa. Kanensnas u miieHOIHas KOHIECHCAIAS.
Anmaparer juist HarpeBa napoM. IloTepy Temna # TemIoBas M30JsMsA. Buipl TermoBon
H30JISIIHH.

Brmapusanue. I1oBepXHOCTHOE UCIApeHHe M KHUICHHE. 1eMIepaTypa KHIEHHA PacTBODA.
Vopyrocts mapa Hax pacTBopoM. 3akoH Paynd. KOHCTpYKIWM BBIIAPHBIX aNlaparoB.
[Mpuamun paboTsl. MHEOTOKOPILy CHEIE BBIIAPHEIC YCTAHOBKH.

OcHOBHEBIE BHIBI IIPOIECCOB Maccomepenaud. OCHOBEI MacCOIEpeNayd B CHCTEMaxX Tra3 —
JKUIKOCTD U KUIKOCTH — XKHAKOCTS. J[BEKyIas cuna mporecca. Monexysapras 1uddysus.
Typbynenrnas muddysus. KonBextuBHBIM MaccooOMeH. OCHOBHOE — ypaBHCHHE
MaccOoIIEpeadH.

A6copbnus. O6mue cBeeHns 0 mpouecce abcopOouuu u o6IacT ee NPUMEHEHHs. 3aKOH
I'enpu. 3axon Payi.

Komcrpykiu ~ abcopGepoB.  IlpuHiumsl  paGoTel.  JIOCTOMHCTBA W HEJJOCTATKH.
I'uapoIMHaMuUYecKie DEXMMBI B HacaJodHbIX M OapOoraxHbIX abcopbepax. barapes
abcopbepos.

Cymxka. Obmue cBemeHHsT O TPOIecce CYIIKM M OOJACTH IPAaKTUYECKOTO HNPUMEHEHH.
OCHOBHBIE ITapaMETPHl BIAKHOTO BO3IyXa. Teophs «MOKporoy» TepMoMeTpa. MexaHusm
nponecca cymku. MakTopl, BIHUSIOMEE Ha cKopocTh cymkd. [lorermuan cymku. Ob6mue
BOIIPOCH! pexuma cymku. KoHcTpyknum cynmiok. [Ipuaiumst paborsl. CpaBHHTEIbHAS
XapakTepucTHKa CynmioK. CrenyaibHble BUIBI CYIITKY.
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Ileperonka u pekrubuxanum. IIpocTas mneperonka. llepuomuyeckas H HEIPEPHIBHAS
peKTHDHUKALHIA.

KunxoctHas skcrpakims. KnaeTrka skerpakiud. KoHCTpyKITHH 5KCTPaKTOPOB.
Kpuctammmsanus. Merogsl  kpucrammmsanuyn. Kwmetuka mpounecca.  Komcrpykimm
KPHCTAIUIA3aTOPOB.

4.4.2. JlutepaTtypa AJ1d NOATOTOBKH:
Kacarkua A.I. OCHOBHEIE IPOIECCHl W alapaTsl XAMHYECKOH TexHomormH: y4el. M
By30B / A.I'. Kacarkun. - U3n. 15-e, crep.mepened. ¢ 9-ro m3z. 1973 1. - Mocksa: AupsiHc,
2009. 750 c.
Durenms B.JO. T'uupaBiuka, THAPONHEBMONIPUBOX X TIHAPOIHEBMOABTOMATHKa: ydel.
noco6wme / B.JO. DHrens ; Hayd. pen. B.A. Jlopomenko ; Ypai. roc. TexH. YH-T UM. IIEPBOTO
IIpesunenta Poccru B.H. Enpuunra. - Ekatepuntypr: YI'TY-VIIH, 2009. - 256 c.
Uyraes P.P. D'mapaBmmka (TeXHHYECKas MeEXaHHKa KUIKOCTH): yueO. it By30B /
P.P. Uyraes. - 5-¢ u3y., penp. - Mocksa: BACTET, 2008. - 672 c.
ltepenmuxt J.B. [mapaBmuka: y4eO. sl CTYACHTOB BY30B, oOyJaromuxcs 10
HAIPABICHHSM TOATOT. [MIUIOMHD. CIEIMATMCTOB B OON. TCXHHKH M TEXHOJIOTHH,
CeNbeKOoro 1 peb. x03-Ba / JI.B. IllTepernuxt. - 3-e u31., mepepab. u mom. - M.: KonocC,
2005. - 656 c.
IMleiimax A.A. Tuapasmmka i ruapoHeBMonpuBo: yueb. nocobue . 1: OCHOBBI MEXaHHKH
sxunkocTy u raza / A. A. Illeitmakx ;Mock. roc. HEIYCTp. YH-T, VIH-T qucTann. 00pa3oBaHu.
- 3-e m311., cTep. - M.: MY, 2004 (2005). - 192 ¢. - - e s
Kymueos B.A. I'mapasmuka: yde6.mocoOme sl CTY[GHTOB BY3OB, ofbyJaromuxcsa II0
HAIIPaBIGHHAM TOATOT. (CTIENUAIEHOCTSM) B 00T, TeXHUKA U TexHonoruu / B.A. KynuHos,
D.M. Kapramog. - Mocksa: Briciast nkosna, 2006, 2007. - 175 c.

5. JleMOBAPHAHT KOMILTIEKCHOT'0 T€CTa Pa3MEIIeH Ha caiiTe

https://magister.urfu.ru/ru/programs/
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