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IIporpamma BCTyNUTEIBLHBIX HCNIBITAHUN B MATHCTPATYPY COCTABJIEHA ABTOPAMM:

No Yuenas
I /;1 DPUO CTeleHb, HonxHocTh Kadenpa / nenaprament
yueHoe 3BaHHe
1 besmarepHbix —_ kadenpa Texnonorun
Maxkcum T JIOLIEHT opranudeckoro cunresa XTHU
JIOIICHT
AnekceeBuy

IIporpamma yTBepkieHa:

quﬁno-MeTounquRnM COBeTOM XHMHKO-TEXHOJOTHYECKOI0 HHCTUTYTA

ITporoxon Ne 4 ot 14.04.2023 .

Ipencenarens YMC XTU %y s ‘B. Jlapuniiena
2/

JTupexTop XUMUKO-TEXHOJIOTHIECKOI'O HHCTUTYTA M.B. Bapakcun

AHHOTALUA:

[IporpamMma coctaBieHa B cootrBercTBuM ¢ TpeboBanusimu CYOC VYp®dVY B obnactu
00pa3oBaHMsl, MPEIBIBISIEMBIMU K MIOATOTOBKE MOCTYMAIOIIAX B MAaTUCTPATypy MO HANIPABICHUSIM
18.04.01 — Xumunueckas texnonorus, 18.04.02 — Duepro- u pecypcocbdeperaromue Mmporecchl B
XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTUH.

DK3aMeH SIBIISETCS TPEXKOMIIOHEHTHBIM, MPOBOJUTCA B TECTOBOH (pOpMe B COOTBETCTBUU C
TpeboBanusmu [lpukaza pekropa Ypd@Y Ne 252/03 ot 15.03.2023 r. «O BCTymHTETBHBIX
HCIBITAHUSX MO MPOrpaMMaM MarucTpaTyphi.

Ilesb BCTYNHMTENBHBIX HCNIBITAHUI — 00€CTICUNTh JIMIAM, IPETEHAYIOIIUM Ha NOCTYIJICHNE
B Yp®VY s ocBoeHuss 0OpazoBaTENbHOM NpOrpaMMbl MarucTpaTrypbl, paBHBIE YCIIOBUS, BHE
3aBHCUMOCTH OT MPeJbIIYIIEero JOKYMEHTa O BbICIIEM 00pa30BaHUHU.

33}13‘13 BCTYIIUTEJIbHBIX HCNbITAHMIL COCTOUT B TOM, 9TOOBI BEIIBUTH HAJIM4YHUE TOTOBHOCTHU
MMOCTyHaromero K O6yLIeHI/II-O B Marucrtparype B 4YacCTu C(l)OpMPIpOBaHHOCTI/I HH(bOpMaI_[I/IOHHO'
KOMMYHHKaTHBHOﬁ KOMIICTCHIIMM HE HHXKC 06azoBoro YPOBHA M 3HAHUA OCHOBHOI'O COACPIKAHUA
HpO(I)I/IJ'H:HLIX JUCIHUILINH.



COJEP)KAHUE BCTYIUTEJBHBIX UCIIBITAHUN B MATUCTPATYPY 110
HAITPABJIEHUIO TIOATI'OTOBKHA

18.04.01 — XuMu4yeckas TeXHOJIOI U

18.04.02 — DHepro-u pecypcocdeperamimue npouecchbl B XAMHYECKOH TeXHOJIOTHH,
He(pTeXUMHUH H OMOTEXHOJIOT I

1. CprKTypa CoaecpKaHuA BCTYIIUTEJIBHOI0 HCIIBITAHUA BKJIKOYAET 3 pa3aena:

Paznen ®opmMma, Bpems | basl

1. | TecrupoBanue, BBIABIIAIOLIIEE HaJIA4ue passuroii | Komnerorepuoe | 0 - 20
KOMMYHHUKaTUBHOW KOMIIETEHIIMU Ha PYyCCKOM s3bIKE (pabora ¢ | TECTHpOBaHUC
TEKCTOM HAYYHOM ITyOJIMKAIINHN). 30 MuHyT

2. | lomuaucuurauHaApHBIA TECT IS OleHKH copmupoBaHHOCTH | Kommeroreproe | 0 - 30
o0menpodecCHOHANBHBIX KOMIIETEHIIMH C HMCHOJIb30BaHUEM | TECTUPOBAHHUC OaJUIOB
0aHKOB 3a/IaHUI HE3aBHCHMOT'O TECTOBOT'O KOHTPOJIS. 30 MHHYT

Or 10 mo 20 3amanmii Ha 3HAHWE/y3HAaBaHWE BAXKHEHUIIMX
MOHSATUM, 3aKOHOB, KOHLEMIIMHA, colepKamuxcs B 0a30BBIX
JTUCITUIUINHAX, PEIICHUE CTAaHIAAPTHBIX 3a7ad MO0 JUCIHILTHHAM
Obwas xumust u Xumus s1emMenmos.

Tunbsl TeCcTOBBIX 33[{3]-11/[]7[1 3aaHusd C BBI60pOM OTBCTAa,
3alaHus Ha YCTAHOBJICHUC COOTBCTCTBUA.

3. | lomuaucuurauHapHbIA TECT IS OleHKH chopmupoBaHHOCTH | Kommeroreproe | 0 - 50
npodeCcCHOHATIBHBIX KOMITETEHIIHH. TCCTHPOBaHHE

Ho 50 3aganmii Ha 3HaHWe (QyHIAMEHTAIBHBIX TOHATHUH, 60 MuHyT
3aKOHOB,  KOHUEIIMI, pEeIIeHHEe  CTaHJApTHBIX  3a7a4
XYUMUYECKOM  TEXHOJNOTUU (AUCUUIUTMHBL:  Opeanuueckas
xumus, Quzuueckas xumus, AHAIUMUYECKAs XUMUSL U DUIUKO-
Xumuyeckue Memoowvl auanuza, Ilpoyeccol u annapamol
XUMUHECKOU MEXHON02ULL).

Tunbl TecTOBBIX 3aJaHMii: 3aJaHHs C BBHIOOPOM OTBETa,
3aJ]aHUs HA YCTAHOBJIEHUE COOTBETCTBUS.

MakcuMAJIbHBIA UTOTOBBLINA 011 100

2. COAEPKAHUE TECTUPOBAHMNS, BbIAIBJISIIOIIETO HAJIMYHE pa3BuTOit
KOMMYHHKATUBHO! KOMIIETEHIIMH HA PYCCKOM SI3bIKe

[TpounTaiite Bbiepxkku u3 cratbu O.0. CMonuHOo# "CriocoObl MOBBIIIEHNS YKOYCTOHUYNBOCTH

Hn

ypOaHU3UPOBAHHBIX TEPPUTOPUIL" U BBIITOJIHUTE 3aJaHUS
Crnoco0bI NOBBIIECHUS IKOYCTOHYNBOCTH YpOaHu3upoBaHHbIX TeppuTopuii 0.0. Cmouna

Annomayusn. (A) B cratbe mpeaiokeHsl 1Ba crocoda MOBBIIIEHHUS YKOYCTOHYUBOCTH TOPOACKUX
tepputopuii. (B) IlepBwiii cmocoG: co3nanue Haubosee ONAroNpUATHBIX YCIOBUH  JUIs
NPOU3pACTaHHUs DJIEMEHTOB O3€JICHEHUs, BTOPOH — HCIHOJIb30BAHWE OMOHMYECKUX MaJbIX
APXUTEKTYPHBIX (HOpM (KM/MIIK DJIEMEHTOB TOPOJICKOM cpeibl) — 0OBEKTOB apOOPCKYIBITYPHl HA
tepputopun 3actpoiiku. (B) IlepBblifi cmoco0 HameneH Ha TIpaMOTHOE MPOEKTHPOBAHUE
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JEHAPOJIOTUYECKOrO ITUIAHA 3E€MEJIbHOIO0 Y4YacTKa, MOATAalHOE COCTABJICHHE KOTOPOTO JOJIKHO
MIPOU3BOJUTECS C YYETOM CIEOYIOIIUX AaCHEKTOB: HKOJOIMYECKOro Macropra, ajljieslonaTHH,
(UTOMATONIOTHH  JPEBECHBIX PACTCHH, CBOJAHOTO IUUIaHA WHXXEHEPHBIX CETEeH, CXEMBI
BEPTUKAIbHON IUIAHUPOBKH TEPPUTOPUMN, IUIAHUPOBOYHOM CTPYKTYphl U (YHKIIMOHAIHHOU
opranm3anuu Teppuropun 3actporku. (I') OCHOBHBIE TOJIOKEHUS TIEPBOTO CIIOCOOA TMOBHIIICHUS
9KOYCTOMYMBOCTH TEPPUTOPUHU BOIILIU B HAYYHO-TTPAKTHUECKHE PEKOMEH AU H.

Kntouesvie cnosa: >K0yCTOMYMBOCTH, O3€JCHEHHE, JIPEBECHBIE PACTEHHs, apOOPCKYIBITYpa,
9KOJIOTMUYECKU NTACIOPT, aJJIEIONaTHs.

1. B ycnoBusx Bce Bo3pacraiomield ypOaHW3aluM M WHAYCTPHATU3AIMH  BO3HUKACT
HEOOXOUMOCTh COXPAHEHHUs, MOAJEPKAHUS U OXPaHbl MPUPOTHBIX JIaHAA(TOB, 3€ICHBIX
MAaCCHUBOB U PCKPCAIMOHHBIX 30H. B cBsa3m ¢ COBpPCMCHHBIMU TCHACHIUAMU CTPATCTUICCKOC
pa3BUTHE TEPPUTOPUN U MOCEICHUM TUIAHUPYETCS MPOBOIUTH B PaKypce 3KOYCTOWYHBOCTH.
«DKOYCTOMYMBOCTBY» - ITO TMOBBIIMIEHHUE COMMOTEXHOI(PPEKTUBHOCTH PECYPCOIOIb30BAHHUS
IIPU KCIUTyaTalliy ypOaHU3UPOBAHHBIX TEPPUTOPUN. DKOYCTONYMBBIN aHAINU3 TEPPUTOPHH, B
paspe3e HAIMOJIHCHUS aHTPOIIOTCHHOTO JaHAmadTa JIEMEHTAMU «OKHBOW» CPEIIbI, BBISIBIISCT
HECKOJIbKO  BBIP@XEHHBIX  BEKTOPOB T'YMaHU3allMOHHOW  OpTraHU3allud  TOPOACKOTO
MPOCTPAHCTBA, TAKMX KaK coxpaHeHue (iopsl M (ayHBI; OXpaHa MPUPOTHOTO KOMILIEKCA
pagu caMoil TpPHUPOABI; O00ECreYeHHe SKOJOTHYECKH O€30MacHOTr0 pa3BUTHUSL O0OIIecTBa
OTHOCHUTEIIHO OKPYXaIoIel MPUpPOIHOM cpensl [1].

2. Jlns co3iaHusi HKOJIOTUYECKOM YCTOHYMBOCTU Cpelibl KU3HEAEATENIbHOCTU YeJIOBEeKa KpaiHe
BaXHO PacCMOTPETh CIOCOOBI y4eTa MHTEPECOB IPYIMX *KUBBIX BHUJOB M BCEHl IUIaHETHl B
uesnoM. Peub naeT o HeIOMYCTUMOCTH JKECTOKOW IKCIUTyaTallud 3€MJIM, YHUUYTOXKECHHUH JIECOB,
YHUUYTOXKEHUU MECT OOWTaHUS >KUBOTHBIX, Pa3BUTUU SKOHOMHUKUM M IPOMBIIIJIEHHOCTH,
U3MEHSIOIIEN KIMMAT Iu1aHeTsl. Llenblo Hallero uccieioBaHusl sIBISETCS U3y4eHne croco0oB
03€JICHEHHUs TOPOACKHX TEPPUTOPHM Uil pPa3pabOTKU pEeKOMEHJAlMi IO YCTPOMCTBY
YCTOWYMBOW, 3I0pPOBOM M COLHAJIBbHO OPUEHTUPOBAHHOM CpeAbl IOJHOLEHHOM JKH3HU
YeJI0BEKA B TOPOJIE.

3. TlepBbrit croco0 TOBBIMICHUS ASKOYCTOMYMBOCTH TEPPUTOPHH 3aCTPOMKH — CO3JAHHE
HaumOojee OJIarONMpUATHBIX  YCIOBUH JUIsI  MPOU3PACTAHUS DJIEMEHTOB  O3€JICHEHUS.
[Ipu mpoekTUPOBaHUM PA3TUUYHBIX CIIOCOOOB 03€JICHEHUS YIIUIL (PSAI0Basi TPYIITIOBas MOCAIKA;
3€JIEHBIE OCTPOBKM PETYJIMPOBAHUs JBHXXEHUS TPAHCIIOPTA M MEUIEXO0J0B; MAJIMCATHUKH,
aJUIeH, CKBEpBl, «KapMaHHbIE TAapKW»; 3€JICHbIE pPa3JEIUTENbHbIE IOJOCHI; 3€JIECHBIC
TEXHUYECKHE KOPHUIIOpPHI) HY)KHO YYHUTHIBATh SKOJOTUYECKUH MacmopT, (UTOMATONIOTHUIO U
AJUIETIONATHIO KaKJIOTO 3alPOCKTUPOBAHHOIO JJIEMEHTA O3EJICHEHHUS Ha JIEHIPOJOTHMYECKOM
IJIAHE 3€MEJIBHOTO Y4aCTKA.

3.1. Dxonoruueckuii macnopT pacTeHU BKIIOYAET B ceOs JaHHBIE O TEMIIaX POCTa, TpeOOBaHUI K
I0YBE, BIAXKHOCTM W HHCOJSUUU TEPPUTOPUU, A TAKKE COAECPKUT CBEICHHUS O
ra30yCTOMYUBOCTH PACTEHUM U JIp.

...Ilocne mpoBeneHus aHamu3a HHKEHEPHBIX H3bICKAaHUM HEOOXOAMMO M3 CYIIECTBYIOIIETO
aCCOPTUMEHTa JPEBECHBIX pacTeHuil pernoHoB Poccum monoOparh T€ BHIBL, Y KOTOPBIX
TpeOOBaHUSI K MECTy MpPOM3pacTaHHsl MPHUOIMKEHHO COBIAAAIOT C IPaJOCTPOUTEIHHBIMU
0COOEHHOCTSIMH TEPPUTOPUH 3aCTPOUKH.

3.2. ®utonaToJorus JPEBECHBIX PACTEeHHH MOAPOOHO PAacCMOTPEHA JTOKTOPOM OHOJOTHYECKHX
Hayk, mpodeccopom WM.M. MunkeBuuem. Pexomenayercs B ciaydae OOHapyKeHUS
3a00JIeBaHUsl Y JIPEBECHBIX W/WJIM KYCTapHUKOBBIX IOPOJ] CBOEBPEMEHHO MPOU3BOJIUTH UX
JIeYeHHUE, IOCPEICTBOM BBEIEHHUs JICKAPCTBEHHBIX IIPENaparoB 4epe3 KOPHHU, HaI3EMHBIE
OpraHbl WM WHBEKIUM B CTBOJ. J[JI1 MOBBIIEHUS YCTOMYMBOCTH JIPEBECHBIX PACTEHHM K
IpUOHBIM 0O0JI€3HSIM HEOO0XOAMMO HCHOJIb30BATh OWMOJIOTMYECKH AaKTHBHBIE BEIIECTBA —
MOJIKOPMKY JIPEBECHBIX pacTeHuu [4].



3.3. «Amienonatuyeckoe B3aUMOJEHCTBUE PACTEHMM JpYyr Ha JApyra MOKHO IOApa3JeiIUTh Ha

xumuueckoe u pusnyeckoe. [lox pusmdeckum B3auMoIeCTBUEM TOJIpa3yMeBaeTCs CO3JaHHe
OMPEJICJICHHOTO MHKPOKJIMMaTa, Korja Oojiee BBICOKHE pPACTEHHUS CO3/Jal0T YacTUYHOE
3aT€HEHHWE U TIOBBIIICHHYIO BIIAXXHOCTb JJISi PACTEHH HUXKHEro spyca. XHUMHYECKOEe
B3aUMOJICHCTBUE CBOJUTCA K TOMY, 4YTO HAJ3€MHBIE€ YaCTU PACTEHUM MOTYT BBLACIATH
naxy4yue BEIIeCTBA, OTHYTHBAIOLIME BpEeAUTENCH, a KOPHEBBIE CHUCTEMBI BBIIEISIOT
pa3iMyHble OPraHUYECKUE BEILIECTBA, CPE/IM KOTOPBIX €CTh BUTAMUHBI, Caxapa, OpPraHnuecKue
KHUCIIOTHI, JepMEHTHI, TOPMOHBI, (DEHOJIbHBIE COEAMHEHUS. ..» [5].

Ha sTane miaHupOBKM TEPPUTOPHUM CIIEAyeT WM3Y4YUTh CBOJHBIN IJIaH WHKEHEPHBIX CETel,
CXeMy BEPTUKAIBHOHN 3aCTPOMKM U (PYHKIMOHAIBHYIO OPTaHU3aLUIO0 TEPPUTOPHUU 3aCTPOUKH.
[Ipu mocanke nepeBbEB B 30HAX JACUCTBUS TEIUIOTPACC PEKOMEHIYETCS YYUTHIBATH (DaKTOp
MPOrpeBaHus TIOYBBI B 00€ CTOPOHBI OT OCH TEIUIOTPACChl. JIJs 30HBI WHTEHCHUBHOTO
MporpeBaHus — 110 2 M, cpeaHero — 2-6, ciadoro — 6-10 M moTpeOyroTCs pa3HbIE pelIeHUs O
BbIOOpE pacTeHuid. Y TeIioTpacc HE PEKOMEHAYeTCs pa3MeliaTh JUIYy, KJIEH, CHUPEHb,
KUMOJIOCTb — OJIMbKe 2 M; TOMOJb, OOSIPBIIIHUK, KU3WIBHUK, JIEPEH, JIUCTBEHHUILY, Oepe3y —
ommxke 3-4 M [7]. Kpome Toro, BOJIM3W 3JEMEHTOB O3€JICHEHUS HEOOXOIWMO BBITIONHSTH
OTPAKIAIONIYI0O KOHCTPYKIMIO WM BBICR)XUBATh JAPEBECHBIE PACTEHHUS Ha MOAMOPHBIX
CTeHKax (IJIs1 3alIUTHI OT BaHAAJIN3MA, OBPEKIECHUN YOOPOUHON TEXHHUKOI).

BropbiM crocoOoM MOBBIMIEHHUS SKOJIOTHYECKOH YCTOWYMBOCTH SBIISETCS BHEApPEHUE Ha
TEPPUTOPUIO  3aCTPOMKKM OMOHMYECKHX DJIEMEHTOB OJIarOyCTpOMCTBA — OOBEKTOB
apOOpCKYNBNTYPbl. ApOOPCKYIBNTYpa — 3TO MCKYCCTBO (DOPMHPOBAHHUS M3 JPEBECHBIX
pacTeHMid pa3IMYHBIX ApPXUTEKTYPHO-XYI0XKECTBEHHBIX (opm. Habmromaercs akTuBHOE
BBIpAlIMBAaHUE OMOHUYECKHX MaJblX AapXUTEKTYPHbIX (QOpM 3a pyOeKoM, a TakKKe
BO3pACTAIOIIMM  OTEUYECTBEHHBIM  WHTEpeC K  JaHHOMY BHAY  HCKyccTBa  [8].
ApOopcKyabNTYpHBIE OOBEKTHI — 3TO OOBEKTHI >KMBON MHPUPOJIBI, BHEAPEHHE KOTOPHIX B
TOPOJICKYIO CpeIy B KadecTBE AJIEMEHTOB OMOHHUYECKOro OJaroycTpoiicTBa CIIOCOOCTBYET
VIIYYIICHUIO DKOJIOTHYECKOM OOCTaHOBKM Ha MHKpO-, Me30- U, B TIEPCIEKTHUBE, Ha
MakpoypoBHe. /[l TIOBBIIIEHHS] OSKOJOTHYECKOW YCTOMYMBOCTH  ypOaHU3MPOBAHHBIX
TEPPUTOPUN HEOOXOAMMO CO3/aBaTh Hanbosee OIaronpusATHbIE YCIOBUS JJIsl IPOU3PACTAHUS
JPEBECHO-KYCTaPHUKOBBIX TIOPOJl, a TaKKe BHEAPSITh OOBEKTHl apOOPCKYIBNTYPHl Ha
TEPPUTOPUU TOPOJICKOM 3aCTPOUKH.
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3agaHuA

. HpO'—IHTaIﬁTE‘.‘ AHHOTAUWK. Ha MeCTO NpoDena B AaHHOM HUHE YTBEDHAEHWW BCTABETE OYKBEHHOE 0003HAYEHHE
COOTBETCTBYHILLEND NPEeANOMEHNA.

B yTBEMKAEHUK, 0003HAYEHHOM B aHHOTALIMK ﬁyKEOIﬁ r j ABTOD YKa3BIBAET HA NPakKTHYECKYHD 3HAYMMOCTE CBOETD

WCCNef0BaHMA ANA CNELMaNMCTOB NO 03ENEHEHWKD rOpOACKMX TEppHTOpL"IIFI.

= YCTAHOBMTE COOTBETCTBME TEMATHKM NOPAAKY PACTONOKEHNA MATEPWUANA B CTATLHE.
2 absayy j Llens MCCNeqoBaHNA

1 abaau j NpoGnema, TpeGyrllas HeCcneaosaHuA

4 absay j YyeT oco0eHHOCTEeR TEPPUTOPHK

3 absay j Cnocobbl NPaKTMYECKOrD NPMMEHEHNA PE3YNETATOB MCCNEA0BaHUA

* BHECMTE HA MECTO NPONYCKa B A3HHOM HWHE YTBEDHOAEHUN HalJeHHOe B TEKCTE CTATHM KIMHYEBOe CNoB0.

B cTaThe O.0.CMONWHOA PACCMOTPEHEl HE TONBKO NEPEYMCNEHHBIE €0 KNKYEBLIE CNOBA, HO M NOHATWE, HE BKNOYEHHOE B
COOTBETCTBYIOWWA paigen. B 5-om ab3alle TekcTa peyb BEJETCH 0 BHEAPEHUM 3NeMeHTOB GnaroycTpoicTea 1

BLIDALMBAHMI MATbIX ADXMTEKTYPHBIX (DOPM, HA3BAHHLIX KITHOYEBLIM CNOBOM | DuoHnueckme]| |

» BepHuTeChH K TekcTy afizaua 3.3. 3anonHUTe NPONYCK B TEKCTE HALLETO YTBEPHAEHNA CUTYATHBHO YMECTHEIM CHIOBOM.

MNpumMepom HefnaronpuMATHOrO anNNenonaTUYeCKoro B3IanMOAERCTBUA pacTEHWIA ABNAETCS Boicaaka Oepessl paaom c
pACTYLWMMK KYCTAPHMKAMK, NOCKONBKY €€ MOLLHAA KOPHEBAA CHCTEMA NOTpelnAeT MHOMD Bodkbl U OGOENAET B 3TOM NNaHe
OpYrMe PAcnonoOXeHHBIE NO COCEACTBY NOCAAKK. 3TOT THN ANNENONATHYECKOTD B3aMMO/eACcTBINA paETE'.‘HIr"IIﬁ APYT Ha apyra

CNEAYET OTHECTH K (PH3HMYECKOMY . @ HE K| XMMHYECKOMY BNHUAHWKD.

* PAccMoTpUTE TEKCT 4-0r0 a03aua. BcTaebTe Ha MECTE MPONYCKa B JAHHOM HIGKE YTBEDMAEHNMM HA3BaHME MyDnuEaLm1m,
Ha KOTOPYHD CChINaETCA aBTop CTaATBM.

PekoMmeHaaumnm no pasmMeleHno JEPEBLEB M KYCTAPHMKOB B 30HAX OencTBUA TEMNOTPACC 3aMMCTBOBaHI 0.0 .CMonuHO

13 MoHorpadgum N.H. ABAOTeMHA W VI Nexassl  [pafocTPOMTENBHOE NPOSKTUPOBAHWE |-

» B TekcTe adaues 3.1 — 3.3 HalauTe cnoBo, 0003HaYAlOLEE HAYKY O NEYEHNN OO BLEKTOB PACTMTENBHOMD
NPOUCXOMAEHWA. BCTABLTE 3TO CNOBO B TEKCT HALUETD YTBEPHASHWA.

Hayka cuTonaTonorus  W3yyaeT GOMe3Hn JepeBbEeB, KyCTapHUKOB 1 ADYTUX 3ENEHbIX HAC A AeHWI.

* Boibepute npaanbelﬁ OTBET M3 NPEANOHKEHHBIX HUHE BAPWAHTOB

Mpu COCTABNEHUW NNaHA O3ENEHEHNA TEPPUTOPWUK FOPOACKOI 3acTpoikn O .0 CMONMHA NpPEAnaraeT NpoekTHpOBaTh
3ENeHble MAcCHBLl M PEKDEALIMOHHBIE 30HBI. HO cOoCTaBNeHne

' rpauka NOAKOPMKN HACEKAEHWH
€ 3KOMOrMYECKOTO NACMOPTA PACTEHMI
' NepeyHs ApeBECHO-KYCTAPHUKOBEIX MOPOJ C YYETOM MX BO3AEACTENA APYT HA Apyra

& Cxembl PACNONOHEHNA NHREHEDHBIX CETEN
B 4MCNO OOBEKTOB NNAHWPOBAHKWA CNELMANKUCTE NO 03ENEHEHNKD HE BXOAMT.

3. COAEPKAHUE noauaucuunjiuHAPHOro TecTa mo 6a30BbIM AUcUMILIHHAM: «O01as
XHUMHUS», « XUMHS 3JIEMEHTOB»
3.1. OcHOBHBIE pa3/ieJibl H TEMBI:
CriocoObI BEIpayKEHUST KOHIICHTPAIIUH PACTBOPOB.
OO61ue cBoiicTBa pacTBOPOB.
MaccoBas 10711 paCTBOPEHHOTO BEIIECTBA.
MounsipHast KOHIIEHTpALMs paCTBOPEHHOTO BEIIECTBA.
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N

DNEKTPOIUTHYECKAS AUCCOLUALIHS.

ONEKTPOIUTHI U HEITIEKTPOIIUTHI.

CunbHbIe U crabble AIEKTPOIHUTHI.

DNEKTPOIUTUYECKAS AUCCOLUALIHS.

Teopus 31€KTPONUTHUECKON JUCCOLMALINY.

Koncranra nucconuanuu.

Peakuuu B pacTBOpax 3J1€KTPOJIUTOB.

@dopma 3anKcH BELECTB B MOHHBIX YPABHEHUSX.

VYcnoBus NpoTeKkaHus peakuii HFOHHOro OOMeHa.

Br160p pearenTa ais npeBpalieHus.

CocraBiieHE HOHHBIX YPaBHEHUH.

ITon6op peareHToB 10 3alaHHOMY HOHHOMY YPaBHEHHUIO.

CocraBieHre HOHHBIX YPaBHEHUH peaklui, nox100p KO3 HUIHEHTOB.

I'mpponu3 HMonHoe mnpousBeneHue BoAbl. Bopopoanbiii mokaszarenb. ['maposus colieid.
KoHcranTa u crenenp rujaponusa. BiusHue Temmeparypbsl U KOHLEHTpPAIMM HA CTENEHb
rugponusa. CMmemieHue paBHOBecus rujaposusza. @DopMmbl  T'MAPOIU3a:  IPOCTOM,
CTYIEHYATbIH, OJHBIH.

Nonnoe npoussenenue soasl. pH.

Onpenenenue cpesibl B pacTBOPE CONH.

CoBMeCTHBIN THIPOJIU3 COJIEH.

CreneHb rupoin3a cojeu.

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE peaKIuu. [Tpupona OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX IPOLIECCOB.

CreneHb OKHCIIEHUS.

Oxucnautenu U BOCCTaHOBUTENU. OCHOBHBIE THIIBI OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKkuuid.

CocraBiieHne ypaBHEHUH MOITYPEAKIII.

Cocrasnenue ypaBaenuii OBP.

[IpuHumn snexkTpoHHOro OanaHca. BnusHME KOHIEHTpalUH, TEMIepaTypbl U cpeabl Ha
MIPOTEKAHNE OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

Koppo3sus.

I'anpBaHOKOpPpO3USL.

Omnpenenenne NpoayKTOB raJIbBAHOKOPPO3UH.

IIporekropHas 3amura.

3.2. PexoMenayemasi JiuTeparypa:
I'muaka H.JI. O6mas xumus: [yue0. mocobue st HexuM. crerl. By3oB] / H.JI. I'muuka. -
M.: KHOPVYC, 2010. 746 c.
I'muaka H.JI. OGmas xumust: yaeOuuk aist By30B / H.JI. I'munka. - M.: FOpaiit, 2011. 898 c.
Xaxannna T.M. Heopranmueckas xumus: yded. MmocoOue JUIsi CTYAEHTOB BY30B,
oOyvaroruxcsi 1o TexH. cnenuainsHocTsiM / T, Xaxammna, H.I'. Hukwurusna,
B.U. I'pebenbkoBa. - Mocksa: FOpaiit, 2010. - 288 c.
bynsk E.B. O6mas xumwus: yude6.-meton. mocodue / E.B. Bymak . - Canxt-lIletepOypr
[u ap.]: Jlans, 2011. 384 c.
[TaBnoB H.H. Ob6mas u Heopranuyeckas xumus: YueO. maus By3oB / S.A. VYrait. - CIIO.
[u ap.]: Jlans, 2011. 527 c.
[TaBnoB H.H. OOGmiass u Heopranuyeckas XUMHs: y4yeO. JUIsl TEXHOJ. U XHMM.-TE€XHOI.
HanpaBieHud moarot. O6akanmaBpoB u MaructpoB / H.H. ITaBnoB . - Cankr-IlerepOypr ;
Mocksa ; Kpacnogap: Jlans, 2011. 496 c.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

o

bepexnoit A.M. Xumusa: yde6. mocoOue A CTYACHTOB BY30B, OOYYaIOIIMXCS MO TEXH.
HampaBlieHussM W crneruanbHocTsM / AWM. bepexnoir, W.B. Pocun, JI.JI. Tomuna. -
M.: Bricmias mikouna, 2005. - 191 c.

I'enbpman M.U. Xumusa: YdeOHUK JUIsi CTYJICHTOB BY30B, OOYYAlOIIMXCS IO TEXH.
cnenranbHOCTSIM U HanpasineHusM / M.U. 'enspman, B.I1. FOcrpatos. - 3-e uzn., crep. -
CIIb. ; M.: KpacHonap: Jlans, 2003. - 480 c.

AxmeroB H.C. O6miast u Heopranudeckass xumusi: yueOnuk s By3o / H.C. AxmeToB. -
M.: Beicmas mixouna, 2009. 742 c.

AxmeroB H.C. OOmass u HeopraHuyeckasi XUMHs: YUEOHUK Il CTYIEHTOB XHM.-T€XHOJL
cnernuanbHocTel By30B / H.C. AxMeToB. - 5-¢ uzg., ucnp. M.: Beicias mkosra, 2003. 743 c.
AxmeroB H.C. OOmiast u Heopranudeckas xumusi: yueOHuk s By3os / H.C. AxmeToB. -
M.: Breicmas mixouna, 2005. 743 c.

I'muaka H.JI. OOmias xmmwmsi: [y4ue6. mocobue mns By3oB] / H.JL T'mmuka ; mox pen.
A.W. Epmaxoga. - U3x1. 30-e, ucnp. - M.: Murerpan-IIpecc, 2003. - 728 c.

I'muaka H.JL. O6mas xumust: [yue6. mocobue] / HJL I'munka. - 30-e u3a. - Mockaa:
KHOPVYC, 2009. - 752 c.

I'maaka H.JI. OOmias xmmwmsi: [y4ue6. mocobue mius By3oB]| / H.JL T'mmeka ; mox pen.
AWM. Epmakoga. - U3xa. 30-e, ucnp. - Mockpa: Unaterpan-Ilpecc, 2009. - 728 c.

Anekcammma FO.B. O6mas xumus: ydue6. mocobue / 10.B. Anekcamun, W.E. Illmak. —
M.: JamkoB u K°, 2009. - 256 ¢

Kopoun H.B. O6mas xumusi: Yuebnuk s By3oB / H.B. Koposun. - 3-¢ u3n., uchp. -
M.: Beicmas mxouna, 2002. - 558 ¢

[TaBnos H.H. O6mas u Heopranndeckast XuMus: y4eO. AJi CTYyI€HTOB BY30B, 00yYaroMuXcs
[0 HAampaBJIeHUSAM MOAroT. OakamaBpoB u MaructpoB '[lomurpadus", "Meramnyprus',
"TexHOoJIOTHS U3ACIMNA TEKCTUJ. U JIETKOM mpom-cT", "MarepuanoBeieHue U TEXHOJIOTHS
HOBBIX MarepuasioB", "TexHomorust MpoAyKTOB nmuTanus", "3ammra okpyxatomeit cpeabt” /
H.H. ITaBnos. - 2-¢ u3x., mepepad. u gom. - M.: JIpoda, 2002. - 448 c.

baparyzuna B.B. O6mas u HeopraHnuueckas xumus: y4eO. mocobue / B.B. baparysuna,
N.B. boromonoga, E.B. ®enopenko. - M.: PUOP, 2006. - 272 c.

VYrait S.A. O6mas u Heopranuueckas xumus: Yueb. nocobue ans By3oB / S.A. VYraii. -
M.: Beicmas mkomna, 2002. 527 c.

Heoprannueckast xumusi: y4eOHUK IJisi CTYACHTOB BY30B, OOYUYaIOIIUXCS 1O HAMPABICHUIO
510500 "Xumma" u cmemuansHOocTH 011000 "Xumug" : B 3 1. T. 3, k. 2: Xumwus
nepexoaubix anemeHToB / [A.A. JlpozmoB u ap.] / mox pen. FO.Jl. TperwsikoBa. —
M.: Axagemus, 2007. - 400 c.

HoBukoB I'.'M. O0mas u skcnepuMeHTalbHas XUMHUA: y4yeO. mocoOue JUIsi XUM. U XHM.-
texHoul. By3oB / H.I'. HoBukoB, 1.M. XKapckuii. Munck: CoBpemenHas mikomna, 2007. 832 c.

3.3. MeToanyeckue pa3padoTKu:

I'abpymmua  A.H., Ileuepckux E.I'., Huxutuna E.B. Xumwusa: yuyeOHoe mocobue/
A.H. T'a6aynmun, E.T'. Tleuepckux, E.B. Hukutuna. Exatepunoypr: Yp®V, 2013 — 70 c.
[ManTroxuna M.U., Heonmuna O.A., Hukonenko E.A., baOymkuna JI.M. OOmmast Xxumus:
yaebHo-meroanueckoe mocodme/ M.U. Ilantroxmna, O.A. HeBonmmna, E.A. Hukonenko,
J.M. baGymkuna ExarepunOypr: Yp®V, 2013 - 92 c.

Ackaposa JI.X. Xumus: yue6noe mocodme/ JI.X. AckapoBa ExarepunOypr: Yp®VY, 2013.
80 c.

Huxonenko E.A., Komecmukosa M.II., lommepr H.B. Xumusa: yueOHO-mMeTOmMUECKOE
nocodbue / E.A. Hukonenko, M.I1. KonecuukoBa, H.B. Illonnept ExarepunOypr: Yp®dYV,
2013. 108 c.

Baiitaep B.B. Xumus: yaeOnoe nocodue/ B.B. Baiitnep Exatepun0Oypr: Yp®@V, 2013. 92 c.
Huxonenko E.A., Komecmukosa M.II.,, [lommepr H.B. Xumwus: yueOHOE mocoOue/
E.A. Hukonenko, M.II. Konecuukosa, H.B. Illonmeptr Exarepunoypr: Yp®@V, 2010 — 125 c.



7.  Huxonenko E.A., Baiithep B.B. Xwumwmsa: yuebnoe mnocobue/ E.A. Huxonenko,
B.B. Baiitaep Exarepunoypr: Yp®@V, 2008 — 83 c.
4. COAEP)KAHUE noymaucuunjiMHAPHOro TecTa 1o Npo¢ujibHbIM JMCIHUIITIHHAM

4.1. Oprannyeckasi XuMus

4.1.1. OcHOBHBIE pa3aesabl H TEMbI:

. DJIEKTPOHHBIE TPEACTABICHUS O MPUPOJIEC CBs3ed. THUIblI CBSA3€M B OPraHUYECKOW XHUMHHU.
I'uGpuauzanus aTOMOB yriepoja u a3oTa. DJeKTpOHHbBIE 3¢ heKThI.
DNEeKTPOOTPULIATEIBHOCTh ATOMOB U I'PYIIIL.

J Knaccudukanus peakumid © peareHTOB B OPraHMYeckoll XHMHUHU [0 XapakTepy
MpeBpalleHHii, Cioco0y pa3phiBa CBA3M B UCXOIHOW MOJIEKYJIE.

. HykneodunbsHoe 3amerienue B anudarndeckom psay. Mexannsmbl Sy1 1 Sn2, cMemaHHbIT
MOHHO-TIAPHBII MEXaHU3M.

J HykneodunpHoe 3aMerienne npu KpaTHOW yriiepo-yriepoaHOH CBSI3M U B apOMaTHIECKOM
siape. THIMYHBIC MEXaHH3MBI HYKICOMUIBHOTO 3aMEIICHHS y SpP-THOPHIHOrO aTtoma
yriepoja.

. DnexkTpoduabHOE 3aMelICHHe y aToma yriepoaa. MexanusMmbl 3amerinenust Sgl, Sg2, Sgl.
HyxkneodunbpHbIi KaTamu3 371eKTpoHIBHOTO 3aMelleHus. Biusaue cTpykTypsl cyOcTpaTta u
3¢ deKTOB cpesibl Ha CKOPOCTh U HAIPaBJICHUE peaklMil. 3amelieHre y 0je(puHOBOTO aToMa
yriaepojaa v B apOMaTH4YE€CKOM KOJIbLIE.

J Peakuun JIMMUHUPOBAHUSA (oTIIETLIEHUS). MexaHu3Mbl reTepOIUTHYECKOTO
sanumunupoBanus E1 u E2. CtepeoanekTpoHHble TpeOOBaHUSA U cTEpeOoCTIeU(UIHOCTD IIPU
E2-3numuHupoBaHuH.

J [IpucoenuHeHnne 1O  KpaTHBIM  YIJIEPOA-YIVIEPOAHBIM  CBA3SIM.  DJIEKTPOPHUIbHOE
npucoequHenne. CuibHble M ciaaOble  3IEKTPOQUIIBI, MEXaHU3M M CTEPEOXUMUS
npucoeanHeHns. Mexanusm mporecca. BrnusiHue cTpykTypsl Hykieoduia u cyOcTpara u
3¢ dEeKTOB Cpebl Ha CKOPOCTh U HANPaBJIEHUE PEAKIINH.

. Hyxneo¢punbHoe npucoennHeHrne K KapOOHWIBHOM Tpylnmne: MpUCOEIWHEHUE OCHOBAaHMIM,
BKJIOYass KapOaHUOHBI, METAJUIOpraHudeckue coenuHeHus. KHCIOTHBII M OCHOBHOM
KaTaln3 npucoequHeHus. EHonM3anus anbAeruioB 1 KeTOHOB. MexaHu3M 3TepuuKaum
KHCIIOT U mnosiydyeHue areraneil. Konnencanum kapOOHWIBHBIX COEIMHEHUM, KapOOHOBBIX
KHUCJIOT U MX NpoU3BOAHBIX. HykieopunbHOe mpHCOeTUHEHHE K ajbjJ- U KEeTHMHUHAM M
KapOOHUN-MMMOHHEBBIM HOHaM (peakuus MaHHMXa).

J PagukanpHble M MOH-PaJUKAIbHBIE  pPEAKIMH  NPUCOCIUHEHUS, 3aMELICHUS U
sanuMuHupoBaHus. llenHble pagukanpHble peakuuu. [lonmuMepuszanus, TeloMepU3alys,
peakiuu aBTOOKUCIeHHs. MTHruOUTophl, MHULIMATOPBI U IPOMOTOPHI LIETTHBIX pPeaKIuii.

J Ankanel. MeToapl CHHTE3a: TMAPUPOBAHUE HEMPEACIBHBIX YIVIEBOJOPOIOB, CHHTE3 4YEpe3
JTUTUIIHATIKUIKYTIPAThl, 2JIEKTPOSIu3 coiel kapooHoBbIX KucioT (Konbbe), BoccTaHoBIIeHHE
KapOOHUIIbHBIX COETUHEHUH. Peakiinu ankaHoB: raloreHUpOBaHueE, CyIb(OXIOPUPOBAHUE.

J Ankensl. MeToapl cHHTE3a: ANMMMHHUPOBAHHME T'aJIOTEHOBOJOPOJIOB M3 AKUITAJIOT€HUIOB,
BOABl M3 COUpPTOB. Peakuuu ajakeHOB: 3JEKTPO(UIBLHOE NPUCOEAUHEHUE TaJOreHOB,
raJIor€HOBOJIOPOOB, BOJIBI.

° AJKWHBI. Peaxum/l AJIKUHOB. raJ'IOFeHI/IPOBaHI/Ie, THAPOTraJIOrCHUPOBAHUE, THUApaTalsa
(KyuepoB). AueruneH-anieHoBas H30MepHU3aIusl.
. Cnuptel ¥ mpocTble 3QHpel. MeToapl CHHTE3a OJHOATOMHBIX CIIUPTOB: W3 AJIKEHOB,

KapOOHMJIBHBIX ~COEIMHEHHH, CIOXKHBIX dS(UPOB U KapOOHOBBIX KHCIOT. Peakuuun
OJIHOATOMHBIX CHUPTOB: 3aMEILIEHHE THUJPOKCHIBHOM TpyNIbl Ha rajoreH, oOpa3oBaHUE
COJIM OKCOHHMA, 00pa3oBaHUE CIOXKHBIX 3(PUPOB (peakuus STepUPHUKALMU), JETHIpaTaIHs
(Moy4eHue aaKeHOB U MPOCTHIX APUPOB), OKUCIECHUE CITUPTOB.



Metoapl mosyueHHs! ajdbJAETHIOB W KETOHOB: M3 CIUPTOB, MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT,  aJKeHOB  (O30HONM3),  alIKWHOB  (TUAPOOOpHpOBAHHWE), HA  OCHOBE
METAJJIOPIraHUYECKUX COECAMHEHUN.

MeToapl cHHTE3a KHCIOT: OKHUCIEHHME IEPBUYHBIX CIHUPTOB U albJETH/IOB, AJKEHOB,
QJIKMHOB, AJKHJIOCH30JI0B, THIPOJIM3 HUTPWIOB U JPYIHX TPOU3BOAHBIX KapOOHOBBIX
KHCIIOT, CHHTE3 Ha OCHOBE METAJUIOPraHMYEeCKUX COCJUHEHHM, CHHTE3bl HAa OCHOBE
MajoHOBOTO 3upa.

Peakuuu npoM3BOAHBIX KAapOOHOBBIX KHCIOT: B3aUMOJEHCTBHE C HYKJICODUIHLHBIMU
peareHTamu (Boja, CIIUPTHI, aMMHAK, AMUHBI, METAJUIOPraHUYECKHE COeIMHEHU).
Knaccudukanuss peakiuii apoMaTH4eckoro 3IeKTpo(UIbHOTO 3aMelieHus. BrusHue
3aMecTuTeNeld B OCH30JHHOM KOJIBIIE HAa CKOPOCTh M HANpaBJICHHE AIIEKTPO(UIBHOTO
3ameneHus. CoriacoBaHHasi ¥ HECOTTIACOBAHHASI OPUEHTAIIUS.

Hutpoanue. Hutpytoniue arentsl. Mexanu3M peakuuu HuTpoBaHus. HutpoBanue 6eH3oina
U €T0 3aMEeIIEeHHBIX.

I"anorenupoBanue. Ianorenupyrome areHTel. MexaHu3M rajJloreHHpOBaHUsI apEHOB U HMX
IIPOU3BOIHBIX.

CynbdupoBanue. Cynbhupyromue areHTbl. KuHeTHYeckuii U TepMOJIMHAMUYECKHUI
KOHTPOJIb peakuuu (cynbupoBanue ¢peHomna u HapranuHa). [IpeBpamienue cynbhorpymnsl.
AnkunupoBanue apeHoB mo Ppunento-Kpadrey. Ankunmmpyronme areHThl. MexaHu3M
peakuuu. IlommankunupoBanue. IloGouHble mpoLecChl: HW30MEpHU3aLUs AIKWIMPYIOLIETO
areHTa ¥ KOHEYHBIX NpoaAyKTOoB. CHHTE3 AUapII- U TPUAPUIMETAHOB.

4.1.2 JlutepaTtypa AJisl NOATOTOBKU

TpaBenb, B.®. Opranuveckas xumus. B 3 1. T. 1 [DnexktpoHHsIi pecypc| : yuebHOe
nocobue / B.®. TpaBenb. — DnektpoH. gaH. — Mocksa : W3natenbctBo "Jlaboparopus
3Hanuil", 2015. — 401 c¢. — Pexxum nocryna: https://e.lanbook.com/book/84108. — 3aru. ¢
JKpaHa.

Tpasens, B.®. Opranuveckas xumus. B 3 u. T. 2 [DnexkrpoHHBI pecypc] : yueOHOE
nocobue / B.®. TpaBenb. — DnekTpoH. gaH. — Mocksa : W3natenbctBo "Jlaboparopus
3Hanuit", 2015. — 550 ¢. — Pexxum noctyma: https://e.lanbook.com/book/84109. — 3ar. ¢
JKpaHa.

Tpasens, B.®. Opranmveckas xumus. B 3 1. T. 3 [DnexkrpoHHsi pecypc] : ydeOHOE
nocobue / B.®. TpaBenb. — DnekTpoH. gaH. — Mocksa : MznatenbctBo "Jlaboparopus
3Hanuit", 2015. — 391 ¢. — Pexum noctyma: https://e.lanbook.com/book/84110. — 3ar. ¢
JKpaHa.

Opranuueckast XUMuUs : y4eOHUK JJIs1 CTYJEHTOB BY30B, 00YYalOIIMXCS MO CIELUATbHOCTU
"®apmarnusa". Ku. 1. OcHoBHoi#t kypce / [B. JI. benoboponos, C. 3. 3ypabsH, A. I1. JIy3un, H.
A. TrokaBkuna] ; mox pen. H. A. TrokaBkuHO# .— 3-€ u3n., crep. — Mocksa : poda, 2004
— 640 c. : un. ; 24 cm .— (Bricmiee obpazoBanue, CoBpeMEHHbII yueOHHK) .— ABT.
yKa3aHbl Ha 000poTe TUT. JI. — [Ipeam., uMeH. yka3s.: ¢. 606-633. — JlomymieHo B Ka4ecTBe
yuebHuka .— ISBN 5-7107-8724-8.

Oprannueckas XUMUs : YICOHUK JIJIST CTY/ICHTOB BY30B, OOYJArOIIUXCS O CHEIUATBLHOCTH
"®apmanua" mo gucruiuinHe "Opranwdeckas xumusa' / [H. A. TrookaBkmna, B. JL.
beno6oponos, C. D. 3ypabsia u np.] ; mox pea. H. A. TrokaBkunoit .— Mocksa : [DOTAP-
Menmna, 2015 .— 640 c. : un. — ABT. yka3aHbl Ha o0opote TuT. 1. — [Ipenm. ykas.: ¢. 608-
639 .— ISBN 978-5-9704-3292-1.

I'pangbepr N.H1., Ham H.JI. Opranudeckast xumus. M.: FOpaiit-Uznat, 2012.

I'pann6epr .M. Oprannueckass Xumusi : y4e0. I CTYACHTOB BY30B, OOyYarOIIMUXCS IO
arponom. crnenuansHocTsm / WM. U. I'panabepr .— 4-e uza., nepepad. u gomn .— Mocksa :
Hpoda, 2001 .— 672 c. : un. ; 22 cm .— (Boicmee oOpa3oBanue) .— bubauorp. B npumey
— Ilpeam. ykas.: c. 654-665. — ISBN 5710739545 : 97.20.
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http://www.labirint.ru/pubhouse/1520/

8.  IOposckas M.A., Kypkun A.B. OcHoBbl opranndeckoit xumun. M.: BUHOM. JlaGoparopust
3Hauui, 2012.

9. IOposckas, M.A. OCHOBBI OpraHMYECKOW XUMHUHU [DJIEKTPOHHBIH pecypc] : ydeOHOE
nocobue / M.A. IOposckas, A.B. Kypkun. — DnektpoH. man. — MockBsa : U3marenbcTBo
"JlaGopaTopus 3HAHUM", 2015. — 239 C. — Pexum JIOCTYyTIA:
https://e.lanbook.com/book/66365. — 3ar1. ¢ skpaHa.

10. bepe3un, .b. ba3oBblii Kypc OpraHuyYecKord XUMHU [DJIEKTPOHHBIN pecypc] : ydeOHOE
nocobue / JI.b. bepe3un, O.B. llyxto, C.A. CeipOy. — DnektpoH. gaH. — lBaHOBO :
UI'XTY, 2011. — 168 c. — Pexxum poctyma: https://e.lanbook.com/book/4523. — 3arm. ¢

JKpaHa.
11. IllabGapos, FO.C. Opranuueckas xumus [ DneKTpoHHbIH pecypc] : yueonuk / FO.C. I1laGapos.
— OnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2011. — 848 c¢. — Pexum gocrymna:

https://e.lanbook.com/book/4037. — 3aru. ¢ skpaHna.

12. PeyroB O.A., Kypu A.JL., byrun K.II. Opranudeckas xumus. B 4 gactax. M.: BUHOM.
JlaGopaTopus 3HaHu#, 2012

13. PeyrtoB, O.A. Opranunyeckas xumusi. B 4 4. Yacte 1 [Dnekrponnsiii pecypc] : yueOHUK /
O.A. PeyroB, A.JI. Kypu, K.II. byrun. — Onekrpon. man. — MockBa : M3mpaTenscTBo
"JlaGopaTopus 3HAHUM", 2017. — 570 C. — Pexum JIOCTYyIIA:
https://e.lanbook.com/book/94167. — 3ar1. ¢ 3kpaHa.

14. PeyrtoB, O.A. Opranuueckas xumus. B 4 4. Hactp 2 [DnekTpoHHBINH pecypc] : yueOHUK /
O.A. PeyroB, A.JI. Kypu, K.II. byrun. — Onekrpon. man. — MockBa : M3npaTenscTBo
"JlaGopaTopus 3HAHUM", 2017. — 626 C. — Pexxum JIOCTYyTIA:
https://e.lanbook.com/book/94168. — 3ar1. ¢ 3kpaHa.

15. PeyrtoB, O.A. Opranunueckas xumus. B 4 4. Hactp 3 [DnexkTpoHHBIH pecypc]| : ydyeOHUK /
O.A. PeyroB, A.JI. Kypu, K.II. bByrun. — Onekrpon. maH. — MockBa : M3naTenscTBo
"JIaGopaTopus 3HaHUK", 2017. — 547 c. — Pexum JIOCTYyIIA:
https://e.lanbook.com/book/94166. — 3aru. ¢ skpaHa.

16. Peyros, O.A. Opranudeckast xumus : B 4 4. Y. 4 [Dnekrponsbiid pecypce] : yaeoHuk / O.A.
PeyroB, A.JL. Kypu, K.II. Byrun. — O3nektpon. naH. — MockBa : M3parenbcTBo
"JlaGopaTopus 3HaHUI", 2016. — 729 C. — Pexum JIOCTYyTIA:
https://e.lanbook.com/book/84139. — 3aru. ¢ skpaHa.

17. TIlerpoB A.A., banesn X.B., Tpomenko A.T. «Oprannueckas xumusi». CI10: Ban ®@enopos,
2002.

18. TI'panpbepr M.U. Tlpaktuyeckue pabOTHI M CEMUHAPCKHUE 3aHATHUS 110 OPTaHUICCKOW XUMUHU.
M.: [Ipoda, 2001. — 352 c.

19. Mapu /x. Opranmueckas xumus. Peakiimu, MeXaHu3Mbl U CTpyKTypa: yuyeOHuk. M.: Mup,
1987.

20. Heinaag O.5. Opraanyeckast xumust. M.: Beicmas mkomna, 1990. - 751c.

4.2, duzndecKkass XuMHNA

4.2.1. OcHOBHbBIE pa3e/ibl H TEMbI

. Teopernueckue ™eroabl (Gu3mueckod xumuu. Buasl cuctem. VHTEHCHBHBIE W
OKCTCHCHBHBIE CBOMCTBA. Kitaccudukammsi COCTOSHMIA CHCTEMBI. TepMOAMHAMUYECKUE
nporecchl. JHTanbnus. [lepBbiii 3aKkOH TepMOAMHAMUKU. TennoeMkocTb. BTopol 3akoH
TepMOAMHAMUKH. DHTponus. Pacuer uamenenus sutponuu. [locrynar [Iimanka.

. TepMoauHaMHuUeCcKHe GYHKITHH. Oueprus  lenbmroneiia,  sHeprus  ['ub0ca.
Xapakrepuctuyeckue (yHkiuu. YpaBHeHue ['mdoca — I'empmronbia. dyHmaaMeHTanbHOE
ypaBHeHue ['n06ca. XuMuyeckuil moTeHIall.

° Kpurepun paBHOBecHsT U CcaMONPOU3BOJIBHOTO NPOTEKaHUs Ipoliecca. BripakeHue
KpUTEPHUEB PAaBHOBECHSI Yepe3 TEPMOIMHAMUYECKIE (PYHKIIUH.
° ['omorenHsle OJHOKOMITIOHEHTHBbIE cUCTeMbl. HWpeanbHblil Ta3. COOTHOIIEHUS MEXKIY

TEPMOIUHAMHNYCCKUMU q)YHKHI/IﬂMI/I nacajaIbHOTO Ira3a. PeanpHbIe Ta35I1.
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10.

11.

12.

'oMOoreHHbIE MHOTOKOMIIOHEHTHBIE cHCTEMBl. CrocoObl BBIPAKEHHS KOHIEHTpAIUi
pacTBOpoB. XMMHUUYECKUN MOTEHIIMAJI KOMIIOHEHTa pacTBopa. CTaHJapTHOE COCTOSIHUE IS
PacTBOPUTEIISI U PACTBOPEHHOI'O BEIIECTBA.

3aBucumocTh 3Hepruu ['mb0ca peaknuu OT IIIyOWHBI peakuuu. VM3MEeHeHUe SHTPONUU 3a
CUET MPOTEKaHMs peakiuu. M3MeHeHue sHTalblIuM 3a CUeT MpOTEeKaHWs peakuuu. Pacuer
WHTETPAJIBHOTO WM3MEHEHUsI 3IKCTEHCHBHOIO CBOMCTBA. PacueT W3MEHEHUs HEKOTOPBIX
GyHKIMH TpU TPOTEKAaHWM Ta30BOM peakmuu B CMECH HACAIbHBIX Ta3oB. Temiora
XMMHYECKOHM peakiuu. 3akoH ['ecca.

VYcnoBus xumudeckoro paBHoBecHs. l1IoHATHE O XMMHYECKOM CpOJCTBE peakLuu. 3aKOH
XMMHYECKOIO PABHOBECHUS [JI Ta30BbIX PEAKIMN. YPaBHEHHWE H30TEPMbl XUMHUYECKOU
peakiuu.

Bnusiaue TeMnepaTypsl Ha XUMHUYECKOE paBHOBECHE. Y paBHEHHS M300apbl peakiuu. 3aKoH
XHUMHAYECKOTO PAaBHOBECHS ISl TETEPOT€HHBIX PEaKIfil ¢ yuacTueM ra3000pa3HbIX BEUIECTB.
CwmeleHre paBHOBECHS.

Pacuer paBHOBecHOro cocTtaBa cucTeMbl (TpsAMas 3aJaya XMUMHUYECKOI'O PpaBHOBECHS).
@daxTophl, BIUSIOLUIME HA BBIXOJ MPOAYKTAa B CUCTEME C OAHOM peakuuei. OmnpeneneHue
KOHCTaHT paBHOBECHI— 00paTHas 3a7a4a XMMHYECKOTO PAaBHOBECHSI.

YcnoBus paBHoBecusi ¢a3. [IpaBwio paBHoBecuss (a3 ['mbO6ca. Ypasuenue Kiaysmyca-
Knaneiipona. /luarpaMMbl COCTOSIHUSI OJHOKOMITIOHEHTHBIX cHCTEM. (Da30BbIE PaBHOBECHUS
B JIBYXKOMIIOHEHTHBIX CUCTEMAaX: JKUJIKOCTb — nap. 3akoH Payind. /luarpammsl "naBieHue-
coctaB" i paBHOBECHUSI JKUIKOCTb - Iap B JABYXKOMIIOHEHTHOW cucTeMe. 3aKOHBI
KonoBanoBa. J[luarpammbl kunenusa. IlpaBuno peruara. @Da3oBele paBHOBECHS B
JIByXKOMIIOHEHTHBIX KOHJEHCUPOBAHHbBIX CUCTEMAX.

4.2.2. JlutepaTypa AJjisl NOATOTOBKH
Crpombepr, A.I'. ®dusnyeckas XuMusi: yueOHUK Ui cTylneHTOB By30B / A.I'. Ctpombepr,
JI.I1. Cemuenko; nox pea. A.I'. CtpombGepra. Uzn. 5-e, ucnp. M.: Beicmas mkomna, 2003.
527 c.
OcHoBbl ¢pusnueckoit xumuu /I'opmikos B.M., Ky3znenos U.A. M.: BMUHOM. JlaGopaTtopus
3HaHui. 2006. — 407 c.
[puroxun WM. Xumnueckas tepmoaunamuka / U. Ilpuroxun, P. Jledeii; nep. ¢ anrn.—2-e
u3a. — M.: BUHOM. JlaGopatopus 31anuii, 2010.—533 c.
Otkunc 1., [Ix. Jle [Tayna ®usnueckas xumust B 3-x 4. Y.1: PaBHOBecHast TepMoinHaMuka /
Ilep. c anrn. M.A. Ycnenckoi, B.A. MBanosa.- M.: Mup, 2007.-494 c.
Muxaiinos B.A. Xumunueckoe paBHOBecue: yueOHoe mocobue / B.A. Muxaitnos, O.B.
Copokuna, E.B. CaBunkoBa, M.H. [laBbinoBa; nox pen. Axkagemuka PAH A.JO. LluBanze. —
M.: BUHOM. Jlaboparopus 3Hanwuii, 2008. — 197 c.
@usnueckas xumud. Ku. 1, Crpoenue BemectBa. TepmoauHamuka: YueO. mocobue uis
By30B: B 2-x kH. / Pen. K.C. KpacHoB. — 3-e u3n., ucnp. — M.: Beicmas mxomna, 2001. —
512 c.
Kyapsamosa H.C. ®usnueckas xumus: yueOHuk ans OakanaBpos / H.C. Kyapsmesa, JL.I'.
bonpapesa. Mocksa: IOpaiit, 2012. 340 c.
[Ipuroxnn U., Konnenyau /1. CoBpemenHas repMoauHamMuka. OT TEIUIOBBIX ABUTATENIEH 10
JUCCUTIaTUBHBIX CTPYKTYp. U.: Mup, 2002. - 461 c.
3umon A.Jl. TlonynspHas ¢usznueckas xumusi: yuedHoe nocobue / A.JI. 3umoH. 3-e ucnp.
u3a. M.: Hayunslit Mup, 2005. 176 c.
Kapskun H.B. OcHOBBI XMMHYeCKOW TepMOAMHAMUKH: y4yeb. mocoOue sl By30B. M.:
W3narenbckuit nentp «Akanemusi», 2003. -464 c.
Canewm, P.P. ®usnveckas xumus. TepmoanHamuka: yueb. mocoodue st By3os / P.P. Canem.
- M.: DUSMATIINT, 2004. — 352 c.
OcHoBbl ¢puznueckoit xumuu. Teopus u 3agaun: yued. nmocodbue s By3oB / B.B. Epemun,
C.M. KaproB, N.A. VYcnenckas, H.E. Ky3smenko, B.B. Jlynun. -M.: WN3parensctBo
«Dx3ameny, 2005. -480 ¢
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13. Tepmomunamuka mas xumukoB / H.M. baxwun, B.A. VBanuenko, B.H. Ilapmon. —
M. Xumus. KomocC, 2004. -416 c.

4.3. AHaauTH4yecKast XuMusi 1 (PU3MKO-XUMHUYECKHe MeTOIbI aHAJIN3a

4.3.1. OcHOBHBIE pa3je/ibl U TeMbI

J XUMUYEeCKHEe, HHCTPYMEHTAJIbHbIE W OHOJOTMYECKHE METOJbl AHATUTUYECKOW XUMHH.
MeTtoapl 0OOHaApYKEeHUsI, HACHTU(DUKALINY, PAa3JIeIeHUs U KOHIICHTPUPOBAHUS, ONPE/ICIICHUS;
ruOpuIHbIE 1 KOMOMHUPOBaHHbBIE METOIbl. MeTOIbI IPSIMbIE U KOCBEHHBIE.

J OcHOBHbIE ~ XapaKTEPUCTUKH  METOIOB  OMNPENEICHUS: UYyBCTBUTEIBHOCTb, IpEAes
oOHapyKeHHsI, TUana30H ONpeIesieMbIX COAepKaHUi, BOCIPOU3BOJUMOCTD, IPABUILHOCTb,
CEJIEKTUBHOCTb. MeTOA U METOJUKA.

J Bunel  xuMuyeckoro - aHaiu3a:  M30TOIHBIA,  aTOMHBIH, CTPYKTYpHO-TPYIIOBOM
(byHKUIMOHATBHBIN), MOJEKYISPHBIA, BEIIECTBEHHBIM, (a3oBblii. Makpo-, MHKpPO-,
yJIBTpaMHUKpOaHanu3. JIOKanpHBIM, Hepaspyllarolui, AUCTAHLMOHHBINA, HEIPEPHIBHBIM,
BHEJIA00paTOPHBIN (ITOJICBOH).

J KonnyecrBenusie XapaKTePUCTUKH PaBHOBECHIA: TEpPMOIMHAMUYECKAS U
KOHIICHTPALIMOHHBIE KOHCTAHTBI, CTAaHAAPTHBIH W (OPMAaJbHBIN IMOTEHIUAIBI, CTEICHb
oOpa3oBaHus (MOJbHas JOJds) KOMIIOHEHTa. PacueT akTUBHOCTEM ¥ pPaBHOBECHBIX
KOHIICHTpaLMi KOMITIOHEHTOB. bydepHbie cucTemsl.

L4 KucaoTHO-0CHOBHOE paBHOBECHC. BausHue cBoiicTB paCTBopHTeHeﬁ; Hux KJ'IaCCI/I(I)I/IKaLII/IH.
KoHcTaHTBI KHCIIOTHOCTH M OCHOBHOCTH. BY(I)CprIe PaCTBOPBLI.
L4 KOMHHGKCOO6pa3OBaHI/I€. THIBEI KOMITJIEKCHBIX COGI[HHGHHﬁ, HCIIOJIb3YCMbIX B XUMHNYCCKOM

a”Haimu3e. CryneH4yaroe KoMIuleKcooOpazoBaHue. KOHCTaHTBI YCTOHYMBOCTH. MeTo.ibl
pacuera KOHCTaHT ycroiiunBocTd. KuHeTnka peakuuii KOMIUIEKCOOOpa30BaHUsl.

° OKHCIIUTENTbHO-BOCCTAHOBUTEIbHOE paBHOBecue. OOpaTUMble M HEOOpaTUMBIE PEaKIUU.
VpaBHenue HepHcra. Metonbl u3MepeHus moOTeHIManoB. KoOHCTaHTBI paBHOBECHS.
MexaHu3M OKMCJIUTEILHO-BOCCTAaHOBUTEIILHBIX peaKkuum. Karanutnueckne,
aBTOKATAITUTUYCCKHE, OKHCJIMTEILHO-BOCCTAaHOBUTEILHEIC peaKkuuu. [Ipumepsl
AHAJIMTUYECKOT'0 MCIOJIb30BAHMS.

° [Ipouieccel ocaxkaeHusi-pacTBopeHus. PaBHOBecuss B cucTeMe >KUAKOCTh-TBepAast (asa.

KoHcTanThl paBHOBecHs; PACTBOPUMOCTb. MexaHU3M 00pa3oBaHMs U  CBOMCTBa
KPUCTAIIIMYECKUX U aMOp(HBIX ocagkoB. KommonnHble cucTeMbl. 3arps3HEHUs] U yCIOBHS
MIOJIy4YEHUS YUCTBIX OCAIKOB.

. I'paBumerpuueckne metoabl. CyIIHOCTb, 3HAa4Y€HHE, JIOCTOMHCTBA U OTrPaHUYEHUS
IpaBUMETPUUECKUX METOA0B. TpeboBaHus, MNpeabsaBliseMble K ocaakaM. BaxHeilmue
HEOPraHUYECKNUE U OPTaHUYECKUE OCAAUTENN. AHATUTUYECKHUE BECHI.

. Turpumerpuueckue meronpl. CymHOCTh U Kiaccupukanusa. Buabl TuTpoBaHus (mpsimoe,
oOpatHoe, KocBeHHOoe). KpuBbie TuTpoBaHus. Touka SKBHBAJIEHTHOCTH, KOHEYHAs TOYKA
TUTPOBAHUS.

. KucnotrHo-ocHOBHOE TUTpOBaHHE B BOAHBIX cpenax. [lepBUUYHBIE CTaHIApTHBIE PACTBOPBI.
Kpussle TuTpOBaHuUs U1l OJHO- U MHOIOOCHOBHBIX cHCTeM. IHIMKATOPBI.

. OKHCINTENBHO-BOCCTAHOBUTEIBLHOE TUTpOBaHUE. [lepBUUHBIE M BTOPUYHBIE CTaHIAPTHHIE

pactBopel. KpuBble TurpoBanus. HMunukaropsl. IIpenBapuTenbHOE OKHUCIEHHE H
BOCCTAHOBJICHHE OIpenesieMblx coequHeHuil. KpaTkas xapakTepucTuka pa3indHbIX
METOJIOB.

J KommekconomeTpuueckoe TUTPOBAHUE. CymHoCTb. Hcnonb3oBanue
aAMHMHOTOJIMKApOOHOBBIX KHCIIOT B KOMILJIEKCOHOMETpUHU. BakHeiine yHuBepcaibHbIE U
crenugpuUeckre MeTalIoXpOMHbIE HHIUKATOpbl. [IpakTHiueckoe UCIoab30BaHuE.

J OcagutenbHoe TutpoBanue. CymHocts. KpuBble TuTpoBaHus. MeTOAbl HHIUKAIIUU
KOHEUYHOHM TOYKH TUTpOBaHUs. HIUKATOPBI.

. DnexTpoxuMuueckue MeToabl. OCHOBHBIE MPOLIECCHI, MPOTEKAIOMIME Ha D3JIEKTPoJax B
AJIEKTPOXUMHUYECKOM SYeHKe. Kunernka BIIEKTPOXUMHYECKUX MPOIIECCOB.
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[Monspuzaunonnas kpusas. Knaccuduxamms metomoB. Kiaccuduxamms s1neKTpogoB 1o
HA3HAYCHUIO U POTEKAHUIO PEaKLIHU.

[TorenunomeTpus. PaBHOBECHBIE 3JIEKTPOXMMHYECKHE CUCTEMBI U HX XapPaKTEPUCTHUKH.
HNonoMeTpust: BO3MOKHOCTH METOAA U OIpaHUYeHUsl. THUIIBI HOHCEIEKTUBHBIX 3JIEKTPOJIOB U
UX XapaKTepUCTHKU. [lOTEHIMOMETpHYECKOE TUTPOBAHUE C HEMNOIAPU3OBAHHBIMU U
MIOJIAPU30BAaHHBIMU JIEKTPOJIaMHU.

Kynonomerpus. Ilpsimas moTeHIMOCTAaTHYECKass M TalbBAHOCTATHYECKAs KYJIOHOMETPHS.
Kynonomerpudeckoe TUTPOBAHUE, €r0 BOZMOKHOCTH U IIPEUMYIIIECTBA.
Bonbsramnepomerpus. XapakTepUCTUKU BOJBTaMIIEPOIPaMM, UCIOIb3yEMbIE JJIsl U3YUYEHHUS
U ONpENEIIEHUs OPraHMYEeCKMX W HEOpraHUYecKUx coenuHeHuil. IIpsMble M KOCBEHHbIE
BOJIbTAMIIEPOMETPUYECKHE METOIbl. BO3MOXHOCTH U OTPaHUYEHUS METOZOB.
Konnykromerpus. IlpsiMas HU3KOUAacCTOTHAs KOHIYKTOMETPUS M KOHIYKTOMETPUYECKOE
TUTpOBaHueE. Vcronp30BaHNe KOHIYKTOMETPHUUECKUX TaTINKOB B XpOMaTOrpaduu U Jpyrux
METOJIaX aHaJIU3a.

MeTo bl aTOMHON ONTHYECKON CIIEKTPOCKOMHH. ATOMHBIE CIIEKTPhl YMUCCHH, TIOTJIONICHUS
u  ¢uyopecuenuuu. Pe3onancHoe mornomeHue.  CaMOIOTJIONIEHHE, HOHHU3AIUS.
AHanuTHYEeCKUe JIMHUU. 3aBUCUMOCTb aHAJIUTUYECKOTO CUTHAIA OT KOHLIEHTPALIHH.
ATOMHO-?MHCCHOHHAsI CIIEKTpocKomusi. Bo30yxneHne mpod B IUIaMEHH, B JIYyTOBOM H
UCKPOBOM  paspsiax. VMHIyKTMBHO CBsi3aHHas Iula3ma. Perucrpauus — cnekrpa.
Wnentudukanyst U onpeesneHre 3JIEMEHTOB 10 SMHUCCHOHHBIM criekTpaM. dusnyeckune u
XUMHYECKHE ToMeXU. BHyTpeHHuii cranaapt. [Ipumeps! ucnonb3oBaHus.
ATtomHO-abcopOImonHast criekTpomeTpus. CymHOCTh MeToaa. VICTOYHUKH W3ITydCHHS.
[TnmamenHast aromu3anusi. XapaKTepUCTUKHA IUIAMEH M HMX BBIOOp. DIEKTpOTepMHYECKas
aromu3anus. TUMBI 3JIEKTPOTEPMUUECKUX aTOMU3aTopoB. CrocoObl MOATOTOBKU HPOOBI.
[Tomexu: xumuueckue U ¢usudeckue. Koppekuus momex. UYUyBCTBUTEIBHOCTh H
n30MpaTenbHOCTh. [IprMepsl HCIIOIb30BaHMSL.

ATtomHO-(uryopectieHTHast criektpockonus. [lpuniun metoma. CrocoObl BO30YKIEHUS
atomoB (Y® wusznyuenue, nazep). B3auMHoOe BIMSHHE DJIEMEHTOB M YCTPaHEHUE STUX
BinAHMN. [IpakTUyecKkoe IpUMEHEHHUE.

Meroasl  MOJEKYJISIPHOW  ONTHYECKOM  CIIEKTPOCKONMH. MOJIEKYyIspHBIE  CIIEKTPBI
MOTJIOLIEHUS, ucityckaHusi. OCHOBHBIE 3aKOHBI CBETOIMOIVIONICHU U ucnyckanus. PaccesHue
ceera. [lomspuzanus u onrtudeckas akTUBHOCTh. CrocoObl M3MEpEeHHs aHAIUTHYECKOTO
CUTHaJIA.

Cnekrpodoromerpus. CrnocoObl  ompeneneHuss KOHLEHTpAIlMM  BEIIEeCTB. AHaIU3
MHOTOKOMIIOHEHTHBIX chcTeM. CIEKTPOCKONUs OTpakeHUs. JJOCTOMHCTBA M OrpaHUYEHUs
MeTo10B. [IpakTHyueckoe npuMeHeHHE.

JIromuHecieHTHBIE  MeTOAbl. Bunael momuHecueHuuu. (OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEKYJISIPHOM JIFOMUHECHEHIIMHU. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIU3.
Xpomarorpaduueckre Merobl. Kiaccudukaius xpoMaTorpaguueckux METO/I0B.

I'azoBas xpomatorpadus. TpeGoBaHus K rasam-HocuTelssM U ajcopOentam. IIpumepsr
UCTOJb3yEeMbIX  aJICOPOEHTOB. XHMHUYECKO€ U  aJCOPOIMOHHOE MOIU(PHUIHUPOBAHUE
MOBEPXHOCTU ajacopOeHTa. BiusHue TemmepaTypsl Ha yIep>KMBaHUE U pa3JieIeHHE.
[Ipumepsl npuMeHEHUS.

lazo-xxunkoctHast  xpomatorpadus. [lpuamun wmetoma. OOBEKTHI  HCCIEIOBAHUS.
TpeboBaHusT K HOCUTENSIM M HEMOABI)KHBIM KUIKUM (azaM. BiusiHre NpUpOABI KUIKON
¢ba3bl U pazaenseMbIX BeecTB Ha 3()(HEeKTUBHOCTD pa3Ie/IeHHs.

Kunkoctas xpomartorpadus. BeicokoaddexkTuBHass IKHUIKOCTHAsE — Xpomartorpadus
CymHocts MeToaa. TpeboBanus k agcopOeHTaM U MOJABMXKHOU (aze. BaussHue npuposl u
cocTaBa 3Jr0eHTa Ha 3()(PeKTUBHOCTH pa3jeneHus. Pa3HOBUIHOCTH MeTOJa B 3aBUCHUMOCTHU
OT TOJIAPHOCTH HEMOJABMKHOU (ha3bl: HOpMalbHO-(a30BbIi U oOpaiieHHO-(pa30BbIN
BapuaHThl. BeiOop ycnoBuit paznenenus. Jerekropsl. IlpuMenenne ans aHaau3a CIOXKHBIX
CMECEH.
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10.

11.
12.
13.
14.

15.

16.

HonoobmenHast xpomarorpadusi. Heopranuueckue 1 opraHuueckie MOHOOOMEHHUKH M UX
coiicTBa. Komrmiekcoobpa3zyromirie HOHOOOMEeHHUKH. KHHETHKA U CeIeKTUBHOCTh MOHHOTO
oOMeHa. BimsiHue mpupobl U COCTaBa 3JIIOEHTA Ha CEJIEKTUBHOCTh pa3/eCHUs BEILECTB.
IIpumepsl IpUMEHEHUS.

4.3.2. JIutepatypa 1Jisl HOATOTOBKH:
OCHOBBI aHATUTHUYECKONH XUMUU: YUEOHUK Ui JJISl CTYACHTOB XHM. HAIIPABJICHUS U XUM.
cnenuanbHocTei By30B: [B 2 T.] T.1 / [T. A. bonbmosa u ap.]; mox pen. FO. A. 3omorosa. —
4-e u3z., nepepad. u gom. — M.: Axkagemus, 2010. — 384 c.
Bacuibe B.II. Ananutuueckass Xumus: y4eO. Ui CTYIEHTOB BY30B, OOYYaIOLIMXCS IO
XUM.-T€XHOJ. CHenualibHOCTSAM: [B 2 KH.|]. 7-¢ wu3a. Ku. 1. Turpumerpuueckue u
rpaBUMETpHUECKUI MeTo bl aHanmu3a. — M.: Ipoda, 2009. — 368 c.
Bepmuana B.M. AnanuTtudeckas xumusa: ydeOHWUK i By3oB / B.M. Bepmunwus,
W.B. Bnacosa, I.A. Hukudoposa. — M.: Akagemus, 2011. — 442 c.
Kpuctunan, ['hpu. Ananutudeckas xumus: [yde0. mocobue miast By3oB]: B 2 1. T. 1 /
I'. Kpuctuan. — M.: BUHOM. Jlabopatopus 3uanuii, 2009. — 2009. — 623 c.
AHanutuueckas XuMus U QU3MKO-XxuMu4yeckue metoanl ananusa / [lox pen. A.A. HmeHko:
B2 T.— M.: Akagemus, 2010.
D.A. Anexcangpoa, H.I'. lNaiinykoBa. AHanuTuyeckas xumus. TeopeTudeckue OCHOBBI U
nabopaTopHblii npaktukyM. B 2-x kuurax. Ku. 1. Xumudeckune meronsl aHanmsa. M3nm.:
KonocC. Cepusi: YueOHMKHM u ydeOHBIE MOCOOUS Ui CTYAEHTOB BBICIIMX Y4E€OHBIX
3aBeneHuit. 2011 r.
Xapuronos 0.5, Ananurnyeckas xumus. T.1. M.: Beicu. mk. 2003.
Otro M. CoBpemeHHbBIC MeTOIBI aHauTHYecKoi xumuw. T.1. M.: TexHocdepa, 2003.
HpyroB FO.C., Pogun A.A. I'azoxpomartorpaduueckuii aHamu3 3arpsi3HEHHOTO BO3IyXa:
IpakTuieckoe pykoBojactso - M.: BUHOM. Jlabopatopus 3nanuii, 2015.
byanuxos I'. K., Etiorun I'. A., Maiictpenko B. H. MonuduumpoBaHHbie 37I€KTPOIbI IS
BOJIbTAMIIEPOMETPUM B XUMHH, Ouonoruu u Meaunuue - M.: BUHOM. Jlaboparopus
3HaHui, 2013.
Bekkep FO. Cnexkrpockonus. Cepusi: Mup xumuu. M.: PULL "Texnocdepa", 2009, - 528 c.
I'eiipoBckuit ., Kyra 5. OcHoBel nonsiporpaduu - M.: M3narensctso "MUP", 1965.
AHanuTuyeckass XuMus U GU3HKO-XUMHUECKUe MeTo bl aHanu3a / [lox pea. A.A. Ummenko:
B2 T.— M.: Akagemus, 2010.
I'aneeB A. A., llonynos C.E., Ilynbime A. A. u ap. ATOMHO-aOCOpPOLIMOHHBIN aHAIN3.
Yuebnoe nocobue s BITO. M.: Jlans. 2011. — 304 c.
Heunnopenko A.Il. ®usuko-xumuyeckue (MHCTpYMEHTaJIbHbIE) METOJbl aHaIN3a.
OnexkTpoxumMuyeckue Metojibl. [loTeHImoMeTpuss 1 KOHIYKTOMETpHs. Y4.-MeTOoJl. ocodue
s BIIO. Ilox pen. Kupumnosa B.B. CII6.: HUY HUTMO (Canxr-IlerepOyprekuii
HaIlMOHAJIBHBIH ~ HCCIIEOBAaTENbCKUN  YHHUBEPCUTET HH(POPMALMOHHBIX  TEXHOJIOTHH,
MexaHUKH 1 onTuku). 2013 1. — 34 c.
BacunseBa B.M., CrosHoBa O.®. u ap. CnekTpanbHble MeTO[bl aHanu3a. [IpakTudeckoe
pykoBojacTBo. Y4. mocodue mast BITO mox pen. CenemeneBa B.®. u ap. M.: Jlans. 2014. —
416 c.

4.4. TIpouecchl M anNapaThbl XUMUYECKOH T€XHOJIOTUH

4.4.1. OcHoBHbBIE pa3esibl U TEMbI
FI/I)IPOMGX&HI/I‘—IGCKI/IG IMPOLECChI 1 almapaThl N3menpuenme TBEPABIX MaTCPHAJIOB. dusnko-
XMMHAYECKHe OCHOBBI H3MenbueHus. Pacxon sueprun. Kpymnoe npoGnenue. Cpennee
npobnenue. Menkoe apoOnenue. JIpoOWnku [Uis KPYIMHOTO, CPEIHEr0 U  MEJIKOro
npobnenus.  Tonkoe  u3MenbueHwe.  CBEepXTOHKOE  M3MeNbUYe€HUE.  MENbHUIBL
Krnaccudukanus u copTupoBka MaTeprasoB.
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I'poxouenne. I'mapaBnudeckas kiaccuukanmus W BO3AylIHas cemapanus. CwerieHue
TBEpABIX  MaTepuaynoB.  PasznmeneHue  HeoOHOpOAHBIX  cucTeM.  Kiaccudukarus
HEOJIHOPOAHBIX CHUCTEM U HMX XapakTepucTtuka. OCHOBHBIE CIIOCOOBI pa3ieieHUs U X
JKoJIorMueckoe 3HaueHue. KoHCTpykuumu —anmapaToB JUid  pas3AeleHUsl  Tra30BbIX
HEOJIHOPOAHBIX CUCTEM MO/ IEUCTBUEM CHIIBI TSKECTH.

Pa3nenenne ra3oBbIX HEOJHOPOJHBIX CHUCTEM IIOJ JEHCTBUEM HWHEPLUUOHHBIX U
HEHTPOOSKHBIX cuil. LleHTpoOexkHble NbUICYJIOBUTENN — LUKIOHBL. Bpems ocaxaeHus
yactull B nukione. [lyru ysennyenus 3ppexTuBHOCTH pabOThHI IIUKIOHOB

Ckpy00epsl: TPUHIUIT PpabOThl, KOHCTPYKTUBHBIE OCOOCHHOCTH, OOJACTh MPUMCHCHHSI,
JTOCTOMHCTBA M HenocTtaTku. PunbTpoBaHue ra3oB. KoHCTpyKnuu (GUIBTPOB: MPUHLIUI
paboThl, 001aCTh MPUMEHEHHUSI, JOCTOMHCTBA U HEIOCTATKH.

Paznenenue KuaKkux HEOAHOPOAHBIX cucTeM. OCOOEHHOCTH M 3aKOHOMEPHOCTH Tpolecca
orctanBaHus. KoHCTpykumum  OTCTOHHHMKOB. IlpuHIMI  paboOThl, KOHCTPYKTHBHBIC
0COOEHHOCTH, 00JIACTH IPUMEHEHHMSI, CPABHUTENIbHASL XapaKTePUCTUKA.

QunbTpoBaHNE XHUIKUX HEOJHOPOAHBIX cUCTeM. Teopusi ¢unbTpoBanus. OmnpeneneHue
CKOpPOCTH (HIIBTPOBAHMS U TOIIIUHBI 0caka. KOHCTpYKINU QHIBTPOB: MPUHIMIIEI pabOTHI,
o0JacTu MPUMEHEHHUs, CPABHUTEIIbHAS XapaKTePUCTHKA.

LentpudyrupoBanne KUAKUX HEOAHOPOIHBIX cucteM. Dakrop pasaeneHus. KoHcTpykuuu
uentpudyr. IlpuHiun ux paboOThl, KOHCTPYKTHUBHBIE OCOOEHHOCTH, JOCTOMHCTBA H
HegoctaTku. CBepXIEHTPH(PYTH.

Temno- maccooOMeHHBIE TIpoIlecCchl U ammapaTtsl HarpeBanue, oxiaxaeHue, KOHICHCAIIUS.
OO1ue cBeiIeHNUs U OCHOBHBIE MOHATHS TEOPUH TEIIOOOMEHa.

Mexanuzmbl  mepegaud  Temia.  JBwxkymas cuina  nmpouecca. Ilepemaua  temuia
TEIJIONPOBOJHOCTHIO.

[lepenaya Ternnu KoHBeKUHEH. MexaHU3M €CTECTBEHHOW W MPUHYAUTEIHHOW KOHBEKIIHH.
3akoH Herotona. Kpurepuu ternioBoro nogo0us.

OcHOBHOE ypaBHEHUE Terionepeaayu. TepMruuecKkoe COIPOTUBIIEHUE TEIIoNepeade.
TermooOMeH u3NMTydeHHEM MEXIy TBepAbIMH TenaMu. OCOOCHHOCTH H3JIYYEHUS Ta30B.
CoBMecTHas nepeaya Terjia KOHBEKIUEN U U3ITy4eHHUEM.

TennooOMmenHsle anmapatbl. [IpuHIMIBI paboThl, KOHCTPYKTUBHbIE OCOOEHHOCTH, BBIOOD
HampaBJIEHUsT  JIBWKEHUS  Cpell, JOCTOMHCTBAa M  HemocTarku. CpaBHUTENbHas
XapaKTepUCTHKa TEMI000MEHHUKOB. TennooTaua OT KOHASHCUpYIolero napa. Mexanusm
nepeayM Tervia OT KOHIeHCUpytolierocs napa. KanenbHas u 1ieHo4Has KOHACHCALUS.
Anmnapatsl g HarpeBa mapoM. [loTepu Termuia M TemsoBas M30JsAUMs. Bunel TemmoBoit
U30JISALUH.

Brimmapuanue. [loBepxHOCTHOE UCIapeHHe W KuIeHue. Temrieparypa KUIEHUsS pacTBOpA.
Ynopyrocte mapa Haja pactBopoM. 3akoH Payns. KoHcTpykumu BhITApHBIX anmaparos.
[Tpuniun pa®boTsl. MHOTOKOPITYCHBIE BBIITAPHbBIE YCTAHOBKH.

OcHoBHbIE BUABI IpolieccoB Maccornepeaayu. OCHOBBI Maccolepeaud B CUCTeMax ra3 —
KHUJKOCTb U KUAKOCTb — XKUAKOCTh. [IBrKymias cuiia mpouecca. MonexymnsipHas AuQdy3usi.
TypOynentnas  muddys3us. KoHBekTuBHBIH  MaccooOMeH. OCHOBHOE  ypaBHEHHUE
Maccorepeaayu.

AGcopbmus. Obmue cBeleHust 0 mpoiiecce abcopOounu U 00JacTu ee MpUMEHEHHUs. 3aKOH
I'enpu. 3akon Payns.

Koncrpykuun  abcopbepoB. Ilpunnunel  pabotTel. JlocToMHCTBA UM HEIOCTATKH.
lMuapoamHamMuyeckue peXUMBI B HAcaJOYHBIX W OapOoTaxHbIXx abcopOepax. barapes
abcopOepoB.

Cymika. O6mue cBeJeHHs O MPOIECcCe CYIIKM U 00JacTH MPaKTUYECKOro MPUMEHEHUS.
OcHoOBHbIE MapaMeTphbl BIAKHOIO BO3AyXa. TeopHsi «MOKpOro» TepMomeTpa. MexaHu3m
nporecca cymku. PakTopbl, BIUSIONIME HA CKOPOCTh CymKH. [loTeHuunan cymku. O6mue
BONpOCHl pexuma cymku. Koncrpykiuu cymmnok. [Ipunnunel pa6otel. CpaBHUTENbHAs
XapakTepucTHKa Cymmiok. CriennanbHble BUIBI CYIIKH.
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Ileperonka u pekrtudukamuu. Ilpocras meperonka. Ilepuoanyeckas W HempepbIBHAS
pexTuduKamms.

XKunkoctHas sxkcrpakuus. Kunetnka sxctpakuyun. KOHCTpyKIMU 3KCTPAaKTOPOB.
Kpucranmmuzanusa. Meronsl  kpucraumszannd. Kunetnka npouecca.  KoHerpyknnn
KPUCTAJJIN3aTOPOB.

4.4.2. JInteparypa 1Jisl HOATOTOBKH:
Kacatkun A.I'. OcHOBHbBIE HpOIECCHl M anmapaTbl XUMHYECKOW TEXHOJOTHH: y4el. s
By30B / A.I'. Kacatkun. - U3a. 15-e, crep.nepened. ¢ 9-ro uzn. 1973 r. - MockBa: AJbsHC,
2009. 750 c.
Ourens B.IO. T'mapaBnuka, rugponHEBMONPHUBOI W THAPOINHEBMOABTOMATHKA: Y4eO.
nocodue / B.FO. Durens ; Hayu. pea. B.A. Jlopomenko ; Ypai. roc. TeXH. yH-T UM. [IEPBOTO
[Ipesunenta Poccuu b.H. Enpiiuna. - ExatepunoOypr: YI'TY-VIIH, 2009. - 256 c.
Uyraes P.P. T'mapaBnmka (TexHUYecKass MEXaHUKa IKHUAKOCTH): y4eO.Juis BY30B /
P.P. Yyraes. - 5-e u3n., pemnp. - Mocksa: BACTET, 2008. - 672 c.
[repermuxt A.B. TumppaBnmmka: y4eO.aisi CTYICHTOB BY30B, OOYYarOIIMXCS IO
HAMpaBJIEHUSIM MOJATOT. JAWIUIOMHpP. CIELUHUATUCTOB B OOJ. TEXHUKU U TEXHOJIOTHH,
cenbckoro u pei0d. xo3-Ba / JI.B. llltepernuxt. - 3-¢ u3a., nepepad. u mom. - M.: KomnocC,
2005. - 656 c.
eiinak A.A. I'mapaBivka u THAPOTHEBMONIPUBO: y4eO. mocodue Y. 1: OCHOBBI MEXaHHUKH
xuakoctu u raza / A. A. Uleitnak ;Mock. roc. uHAYCTp. YH-T, H-T nuctaHIi. oOpa3oBaHHUs.
- 3-e u3., crep. - M.: MI'I1Y, 2004 (2005). - 192 c.
Kymunor B.A. T'mapaBnuka: yde0.mocoOue Ui CTYIEHTOB BY30B, OOYYArOIIMXCS IO
HAIPaBJICHUSM TOATOT. (CIEUUANIBHOCTAM) B 00J1. TEXHUKH U TexHonoruu / B.A. Kyaunos,
9.M. Kapramos. - Mocksa: Briciias mko:na, 2006, 2007. - 175 c.

5. /leMoOBapHaHT KOMIIJIEKCHOTO TeCTA pa3MellleH Ha caiiTe

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