MUHUCTEPCTBO HAVKMU U BBICIIIEI'O OBPA3OBAHMS POCCUMCKON OEJIEPAIINN
delepanbHOE TOCYJapCTBEHHOE ABTOHOMHOE 06Pa30BaTeBHOE YIPEXK/CHAE

BBICIIEr0 0GpasoBanms «YpanbcKuii heepaTsHbL yHUBEpCUTET HMEHH TiepBoro [Ipesnzenta
Poccuu B.H. Enprmaay

VYTBEPXIAIO

3amecTHTeNs QUPEKTOPA 0 00pa3oBaTeIBbHOM

IIPOI'PAMMA BCTYIIUTEJ/IBHBIX UCIIBITA

JIeSATeJIFHOCTH 110 OpraHH3aIuy IpUEMa U
TIOBY3QBCKOMY 00pa30BaHUIO

~_E.C. ABpamenko
e 2024 r.

IlepedeHs cBeeHHi 0 porpaMMe BCTYIHTEIbHBIX
9K3aMEHOB B MarucTparypy
HanpaBieHne NOATOTOBKH Koa nanpas
18.04.01 — Xumu4geckas TEXHOIOTH MOATOTOBKH
18.04.01
O6pa3oBaTejbHAasA NpOrpaMma Konws! Beex OIT
e XuMHUECKas TEXHOJIOTHS IIPUPOJTHBIX 18.04.01/33.03
SHEPrOHOCHTENEH, IPOYKTOB HEQTEXUMHUK
IIOJTMMEPOB;
e XuMHYECKas TEXHOJIOTHS MaTEpPHAIIOB 18.04.01/33.04
9JIEKTPOHUKH, CCHCOPHOM aHATMTUKH U
HEOPraHW9IeCKUX BEIIECTB
e DJEKTPOXUMHUYECKHN CHHTE3 MAaTEPHAIOB K 18.04.01/33.05
3alIUTa 0T KOPPO3HH;
e TexHOJIOTHS BEICOKOTEMIIEPATYPHBIX 18.04.01/33.07
HEMETAUTHIECKUX KOHCTPYKIIMOHHBIX H
(bYHKIHOHAIBHBIX U3/IEMH 1 HAHOMAaTEPHAJIOB,;
e VimpaBieHue 3KOIOrHIeCKOH 6€30I1aCHOCTBIO 18.04.01/33.08
PaTHOXUMHUYECKUX TEXHOJIOTHH;
e AHaIUTHYECKUHA KOHTPOJIb IPHUPOAHBIX H 18.04.01/33.09
TEXHUYIECKUX 0OBEKTOB
e TexHOMOrUs PENKUX U PEIKO3EMEIIBHBIX 18.04.01/33.10
9JIEMEHTOB
YpoBeHb NOATOTOBKH Marwuctp
CYOC Yp®Y B obsacTu 00pa3oBaHus YTBepiKIeH NPHKA30M PEKTOpa
02 UHDKEHEPHOE JEJIO, TEXHOJIOI'MM U Yp@y
TEXHUYECKHWE HAYKH ' Ne 832/03 ot 13.10.2020

Exarepuntypr, 2024



ITporpaMma BCTyNHTeJbHBIX HCIILITAHUH B MarACTPAaTypy COCTaBjIeHA aBTOPaMHU:
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Hupextop XuMHUKO-TEXHOTOTHIECKOT0 HHCTHTYTa ¢« |

___A.B. Jlapurmesa

M.B. Bapakcun

AHHOTAIIMAA:

I[IporpaMma cocrapjieHa B cooTBercTBAH ¢ Tpebopammamu CYOC Yp®dY B obmactu
06pa3oBaHusl, IPEeIbSBIIEMBIME K IOATOTOBKE IIOCTYIAMOMMAX B MArKCTPaTypy MO HAIPaBICHHIO
18.04.01 — XumMugeckas TEXHOJIOTHS

DK3aMeH SBJIAETCS TPEXKOMIOHEHTHEIM, [IPOBOJHUTCS B TECTOBOH (opMe B COOTBETCTBHH C
tpeGoBanmsivu Ilpuxaza pexropa Yp@Y Ne 252/03 or 15.03.2023 r. «O BCTYMHTENBHEIX
HCIBITAHUAX II0 IIPOrpaMMaM MarucTparypeh».

Ilesb BCTYNHTEIbHBIX HCOBITAHUIN — 00ECTICUHTH JIMIaM, IPETEHAYIOMUM Ha IIOCTYILICHAE
B Vp®Y s ocBoeHHs: 00pa3oBaTeNbHOM IIPOrpaMMbl MardCTpaTyphl, PaBHBIC YCJIOBHS, BHE
3aBHCHMOCTH OT IIPEIBIAYIIEro JOKYMEHTa O BBICIIEM 00pa30BaHWH.

3amagua BCTYNHTEIbHBIX HCOBITAHUN COCTOUT B TOM, YTOOHI BEISSBHTh HAIHYHAE FOTOBHOCTH
TTOCTYTAIOMEro K 06y4EHHIO B MAarucTparype B 9acTH CHOPMHPOBAHHOCTH HH(OPMAIMOHHO-
KOMMYHHKATUBHOM KOMIIETEHI[MH HE HYDKEe 0a30BOro ypOBHS W 3HAHUSI OCHOBHOI'O COJCPKAHHSA
IpOHUITBHBIX AUCIIAILIMH.



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

18.04.01 — XuMu4yeckas TeXHOJIOI U

1. CprKTypa CoaecpKaHUA BCTYNIUTEJIBHOI0 HCIIBITAHUA BKJIKOYACT 3 pa3aena:

Paznen ®opmMma, Bpems | baisl

1. | TecrupoBanue, BBISABIIAIOLIIEE HaJIA4ue passuroii | Komnsrorepuoe | 0 - 20
KOMMYHHUKaTUBHOW KOMIIETEHIIMU Ha PYyCCKOM s3bIKE (pabora ¢ | TECTHpOBaHUC
TEKCTOM HAy4HOU MyOIMKaIIiN). 30 MuHYT

2. | lomuaucuuIauHApHBIA TECT IS OleHKH copmupoBaHHOCTH | Kommeroreproe | 0 - 30
o0menpodecCHOHANIBHBIX KOMIIETEHIIMH C HMCHOJIb30BaHUEM | TECTUPOBAHHUC OaJUIOB
0aHKOB 3a/IaHUI HE3aBHCHMOT'O TECTOBOT'O KOHTPOJIS. 30 MHHYT

Or 10 go 20 3amaHuii Ha 3HaHHWE/y3HAaBaHHWE BAKHEUIINX
MOHSATUM, 3aKOHOB, KOHLEMIIMMA, CcolepKamuxcs B 0a30BBIX
JTUCLHUIIIMHAX, PEIICHUE CTAHIAPTHBIX 3a/1ay MO0 JUCHUTIIIHHAM
Obwas xumust u Xumus s1emenmos.

Tunbl TeCcTOBBLIX 3aJaHMM: 3aJaHHUSI C BI)I60pOM OTB€TA,
3alaHus Ha YCTAHOBJICHUC COOTBCTCTBUA.

3. | lomuaucuurauHapHbIA TECT IS OleHKH cpopmupoBaHHOCTH | Kommeroreproe | 0 - 50
npo¢eCcCHOHATBHBIX KOMITETEHIIHH. TECTHPOBaHHE

Jo 50 3aganmii Ha 3HaHWe (QYyHIAMEHTAIBHBIX TOHATHUH, 60 MuHyT
3aKOHOB,  KOHUEMIMI, pEelIeHHEe  CTaHJAapTHBIX  3a7a4
XYUMUYECKOM  TEXHOJNOTUU (AUCUUIUMHBL:  Opeanuueckas
xumus, Quzuueckas xumus, AHAIUMUYECKAsE XUMUSL U DUIUKO-
Xumuyeckue memoowvl auanuza, Ilpoyeccol u annapamol
XUMUHECKOU MEXHON02ULL).

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

MakcuMAJIbHBIA UTOTOBBLINA 011 100

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

[TpounTaiite Bbiepxkku u3 cratbu O.0. CMonuHO# "CriocoOb! MOBBIIEHUS YKOYCTOHUYNBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPUIL" U BBIITOJIHUTE 3aJaHUS

Crnoco0bI NOBBIIECHUS IKOYCTOHYNBOCTH YpOaHu3upoBaHHbIX TeppuTopuii 0.0. Cmouna

Annomauyusn. (A) B ctaTtbe npeniokeHsl 1Ba croco0a MOBBIIIEHUS YKOYCTOMUYNBOCTH TOPOJICKUX
tepputopuii. (b) IlepBelii cmoco6: co3manme Hamboyiee ONATOMPUATHBIX YCIOBUU IS
MPOU3pACTaHMsl JJIEMEHTOB O3€JICHEHMs, BTOPOW — UCIOJIb30BaHUE OMOHUYECKUX MaJbIX
apXUTEKTYpHBIX (HOpM (M/WIIM 3JEMEHTOB TOPOJCKOM cpeibl) — 0OBEKTOB apOOPCKYNBITYpPHl HA
tepputopun 3actpoiiku. (B) IlepBwiii crmoco® HameneH Ha TpPaMOTHOE MPOCKTUPOBAHUE
JCHIPOJIOTUYECKOTO TUTaHA 3€MENIbHOTO YYacTKa, MOATAlTHOE COCTABJICHHE KOTOPOTO JIOJDKHO
MIPOU3BOJUTECS C YYETOM CIEOYIOIIUX AaCHEKTOB: HKOJOIMYECKOro IMacropra, ajljiesonaTHH,
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(UTOMATONOTHH JPEBECHBIX PACTCHH, CBOJAHOTO IUIaHA WHXXEHEPHBIX CETEeH, CXEMBI
BEPTUKAIBHOW IIJIAHUPOBKUA TEPPHUTOPHH, TUIAHUPOBOYHOW CTPYKTYpPhl M  (YHKIIMOHATHHOM
opranuzanuu Tepputopun 3acTporku. (I') OCHOBHBIE MOJIOKEHUS MEPBOr0 CIOCOOa MOBBIILICHUS
9KOYCTOMYMBOCTH TEPPUTOPUHU BOILIU B HAYYHO-IIPAKTUUECKHE PEKOMEH AU H.

Kntouesvie cnosa: >K0yCTONYMBOCTH, O3€JCHEHHE, [PEBECHBIE PACTEHUsS, apOOPCKYIBITYpa,
9KOJIOTMUECKU NTACIOPT, aJJIEI0NaTHs.

1.

3.1.

B ycnmoBumsx Bce Bo3pacraromieil ypOaHM3alMM M MHIYCTPUAIM3AaLUU  BO3HHMKAET
HEO0XOMMOCTh COXPAHEHHUs, MOAJEPKaHUsL U OXPaHbl NPUPOAHBIX JAHAMWAPTOB, 3€IEHBIX
MAaCCHUBOB U PCKPCAllMOHHBIX 30H. B cBsasm ¢ COBpPCMCHHBIMU TCHACHIUAMU CTPATCTUYICCKOC
pasBUTHE TEPPUTOPUN U MOCEJICHUH IIaHUPYETCsl NPOBOIUTH B PAKypce SKOYCTOWYMBOCTH.
«DKOYCTOMUMBOCTE» - 3TO MOBBIIIEHUE COMHMOTEXHOA(P(HEKTUBHOCTH PECYPCOMOIb30BAHUS
IPU SKCIUTyaTalui ypOaHU3UPOBAHHBIX TEPPUTOPUIL. DKOYCTOMUUBBIA aHAIN3 TEPPUTOPUH, B
pa3pese HaroJIHEHHUsI aHTPOMOTEHHOTO JIaHAMA(PTa 3JIEMEHTAMH <OKHBOW» CPE/bI, BBISBISCT
HECKOJIbKO  BBIP@KEHHBIX  BEKTOPOB  T'yMaHHU3al[MOHHOM  OpraHM3aludd  TOPOACKOIo
POCTPAHCTBA, TAaKMX KaK COXpaHeHHe (uiopbl M (ayHbI; OXpaHa HPUPOAHOTO KOMILIEKCA
pangu camMoil npupoAbl; oOecledeHHe HKOJOTHYECKH Oe30MacHOro pa3BUTHUS 0OIecTBa
OTHOCHUTEIIHO OKPYXAIOIel MPUPOIHOM cpensl [1].

Jns co3manHus 3KOJIOTMYECKON YCTOMYMBOCTH CpEbl )KU3HEAEATEIbHOCTH YeJIOBEKa KpaiHe
BOKHO PAacCMOTPETh CIOCOOBI y4eTa MHTEPECOB JAPYTUX XKUBBIX BUJOB U BCEH TUIAHETHI B
ueiaoM. Peub uzietT o HeIOMyCTUMOCTH KECTOKOU IKCILTYyaTallMK 3€MJIM, YHUUTOXEHUU JIECOB,
YHUYTOXKEHUU MECT OOWUTAHMS >KUBOTHBIX, PA3BUTHU DKOHOMHMKH U TMPOMBIILICHHOCTH,
M3MEHAIOIIEH KJIMMAaT TutaHeThl. Llenbio Halero uccienoBaHus SBISETCS U3yUYeHUE CIIOCOO0B
O3€JICHEHUS TOPOJICKUX TEPPUTOPUM 1 pa3pabOTKH pEeKOMEHAALUH M0 YCTPOHCTBY
YCTOMYMBOW, 3J0POBOM U COLMAIBHO OPUEHTUPOBAHHOM CpEAbl ITOJHOLUEHHOW JKHU3HU
YeJ0BEKA B TOPOJIE.

[TepBbIit  €cOCOO TIOBBIIICHUS JKOYCTOMYMBOCTH TEPPUTOPHUH 3aCTPOMKH — CO3JaHUE
HauOojee OJIarONMPHUATHBIX  YCIOBUH JUISI MPOMU3PACTAHUS DJIEMEHTOB  O3€JICHEHUS.
[Ipu mpoeKTUPOBaHUM PA3TUYHBIX CIOCOOOB 03€JICHEHUS YIIUIL (PSAI0Basi TPYIIIOBas MOCAKA;
3€JIEHBIE OCTPOBKM PETYJIMPOBAHUs JBHXXEHHUS TPAHCIIOPTA M MEUIEXOJ0B; MAJIMCATHUKH,
aJUIeH, CKBEpBl, «KapMaHHbIC TAapKW»; 3€JICHbIE pPa3JEIUTENbHbIE IOJOCHI; 3E€JEHBIC
TEXHUYECKHE KOPHUJIOpPHI) HY)KHO YYHUTHIBATh SKOJOTHYECKUH MacmopT, (UTOMATOIOTHUIO U
AJUIETIONATUIO KaXKJIOTO 3aIIPOCKTUPOBAHHOIO JJIEMEHTA O3EJICHEHHUS Ha JIEHIPOJOTHYECKOM
IJIAHE 3€MEJIBHOTO y4acTKA.

DKOJIOTHYECKU MMAaclopT pacTeHUI BKIIOYAET B ce0s JaHHBIE O TEMIIaX pocTa, TpeOOBaHUHA K
I0YBE, BIAXKHOCTM W HWHCOJSUUM TEPPUTOPUU, A TAKKE COAECPKUT CBENCHHUS O
ra3o0yCTOMYUBOCTH PACTEHUM U JIp.

...IIocae IMMPOBCACHUA aHAIN3a HWHXXCHCPHBIX H3BICKAHHI H€06XOI[I/IMO N3 CYHIECCTBYIOIICTO

3.2.

3.3.

aCCOPTUMEHTa JPEBECHBIX pacTeHuil pernoHoB Poccun monoOparh T€ BHIBL, Y KOTOPBIX
TpeOOBaHUSI K MECTy IpOM3pacTaHHsl MPHUOIMKEHHO COBNAAAIOT C T'PaJOCTPOUTEITHHBIMU
0COOEHHOCTSIMH TEPPUTOPUH 3aCTPOUKH.

OUTONATONOTUS IPEBECHBIX PACTEHUI MOJPOOHO paccMOTpeHa JAOKTOPOM OHOJIOTHYECKUX
Hayk, mpodeccopom WM.M. MunkeBuueMm. Pexomenayercs B ciaydae OOHapyKeHUS
3a00JIeBaHUs Y JIPEBECHBIX W/MJIM KYCTapHUKOBBIX IOPOJ] CBOEBPEMEHHO IMPOU3BOJIUTH UX
JIEYEHUE, IMOCPEJCTBOM BBEICHMS JIEKAPCTBEHHBIX INPENapaToB yepe3 KOPHH, HAJ3EMHBIE
OpraHbl WM WHBEKIUU B CTBOJ. J[JI1 MOBBIIEHUS YCTOMYMBOCTH JIPEBECHBIX PACTEHHUM K
rpUOHBIM OOJNE3HSAM HEOOXOJUMO HCIOJB30BaTh OHMOJIOTMYECKH AaKTHBHBIC BEIIECTBA —
MOJIKOPMKY JIPEBECHBIX pacTeHuu [4].

«AmIenonaTuyeckoe B3aUMOJEHCTBUE PACTEHMM JpYyr Ha JApyra MOXKHO IOApa3JeiUTh Ha
xumuueckoe u gpusnyeckoe. [lox pusmdeckum B3auMoIeCTBUEM TOJIpa3yMeBaeTCs CO3JaHHe
OIpEJNICJIECHHOT0 MHUKpOKJIMMAaTa, Korjga Oosiee BBICOKME PACTEHHS CO3JAal0T YacTUYHOE
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3aT€HeHWE W TOBBIIICHHYIO BJIAXHOCTh U PAcTEHUIl HIDKHEro sipyca. XHMHYECKOe
B3aMMOJCHCTBHE CBOAWUTCS K TOMY, YTO HAJ3€MHBIC YAacTH PACTEHHH MOTYT BBIICIATH
Maxydue BEIIEeCTBAa, OTIYIMBAIOLIME BpPEAWTENCH, a KOPHEBBIE CHUCTEMbI BBIICISAIOT
pa3INYHbIC OPTaHWYECKUE BEUIECTBA, CPEH KOTOPHIX €CTh BUTAMUHBI, caXxapa, OpraHn4ecKue
KHUCJIOTHI, )epMEHTBI, TOPMOHBI, (PEHOIBHBIE COEANHEHHUS. .. » [5].

Ha »stane nnaHupoBKH TEPPUTOPUHU CIEAYET M3YyUUTb CBOJHBIA IJIAaH MH)KCHEPHBIX CETEH,
CXEeMY BEpTUKAJIbHOU 3aCTPOMKH U (PYHKIIMOHAIBHYIO OPraHU3ALUI0 TEPPUTOPUH 3aCTPOUKH.
[Tpu mocanke EepeBhEB B 30HAX JACUCTBHUS TEIUIOTPACC PEKOMEHIYETCS yYYUTBIBATH (DAKTOP
MpOrpeBaHrs TOYBBI B 00€ CTOPOHBI OT OCH TEIUIOTpacchl. /[ 30HBI HWHTEHCHUBHOTO
nporpeBanus — 10 2 M, cpenHero — 2-6, cinaboro — 6-10 M moTpedyIOTCS pa3HbIe PEHICHUS O
BbIOOpE pacTeHHil. Y TerioTpacc HE PEKOMEHAYeTCs pa3MellaTh JHILY, KJIEH, CHpEHb,
KUMOJIOCTh — OJIMKe 2 M; TOTOJb, OOSPBINIHUK, KU3WIHHHK, IEPEH, JTUCTBCHHHUITY, Oepe3y —
ommwke 3-4 M [7]. Kpome Toro, BOIM3HM 3JEMEHTOB O3€JICHCHHUS HEOOXOJMMO BBITIOJIHSTH
OTPAXAAIONIYI0 KOHCTPYKIHUIO WM BBICAKMBATH JIPEBECHBIE PACTEHHUs Ha TOIIOPHBIX
CTEHKaXx (U1 3alUThl OT BaHJAIN3Ma, IOBPEKICHUI YOOPOUHOU TEXHUKOM).

BropeiM criocoO0M TOBBITIICHHS JKOJIOTHYECKOH YCTOWYUBOCTH SIBIISICTCS BHEAPEHUE HA
TEPPUTOPHUIO  3aCTPOMKKM OMOHMYECKMX DIIEMEHTOB OJaroycrpoiWctBa — OOBEKTOB
apOOPCKYNBITYPEl. ApPOOPCKYIBITYpa — 3TO HMCKYCCTBO (DOPMHPOBAHHUS W3 JPEBECHBIX
pacTeHWil pa3IM4YHBIX APXUTCKTYPHO-XYJIOXKECTBEHHBIX Qopm. HaOnromaercss akTUBHOE
BEIpANIMBAaHUE OMOHUYECKMX MaJbIX AapXUTEKTYPHBIX (OpM 3a pyOekKoM, a TaKKe
BO3pACTAIOIIMK  OTEYECTBCHHBI  HMHTEpeC K  JaHHOMy BHAY  HCKyccTBa  [8].
ApOOpCKYIBITYpHBIE OOBEKTHI — 3TO OOBEKTHI JKUBOW NPHUPOJIBI, BHEIPCHHE KOTOPHIX B
TOPOJICKYIO CpEAy B KAdeCTBE JJIEMEHTOB OMOHUYECKOro OJIaroyCcTpOMCTBa CHOCOOCTBYET
VIIYYIIEHUIO DSKOJOTHYEeCKOH OOCTAaHOBKM Ha MHUKpPO-, ME30- W, B TIEPCICKTUBE, Ha
MakpoypoBHe. /[l TIOBBIIIEHHS] OSKOJOTHYECKOW YCTOMUMBOCTH  ypOaHW3MPOBAHHBIX
TePpUTOPUN HEOOXOAUMO CO37aBaTh Hauboee OIaronpusTHRIC YCIOBUS AJI MPOU3pACTaHUS
JPEBECHO-KYCTAPHUKOBBIX TIOPOJl, a TaKKe BHEOPITh OOBEKTHl apOOPCKYNIBITYPHI 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 noauaucuuniuHAPHOro TecTa mo 6a30BbIM AUCHHILINHAM . «O01as
XUMHUS», « XMMHS 3JIEMEHTOB»
3.1. OcHOBHBIE pa3/iesibl U TEMbI:
CriocoObI BEIpaKEHUST KOHIICHTPAIIUH PACTBOPOB.
OOu11e cBoiicTBa pacTBOPOB.
MaccoBast 107l paCTBOPEHHOTO BEIIECTBA.
MornsipHasi KOHIIEHTpAIHsi PACTBOPEHHOTO BEIIECTBA.
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DNEKTPOIUTHYECKAS AUCCOLUALIHS.

ONEKTPOIUTHI U HEITIEKTPOIIUTHI.

CunbHbIe U crabble AIEKTPOIHUTHI.

DNEKTPOIUTHYECKAS JUCCOLUALIUS.

Teopust 21EKTPOIUTHYECKON TUCCOLMALINN.

Koncranra nucconuanuu.

Peakuuu B pacTBOpax 3J1€KTPOJIUTOB.

@dopma 3anKcH BELECTB B MOHHBIX YPAaBHEHUSX.

VYcnoBus NpoTeKkaHus peakuii HFOHHOro OOMeHa.

Br160p pearenTa ais npeBpalieHus.

CocraBiieH€ HOHHBIX YPaBHEHUH.

ITon6op peareHToB 10 3alaHHOMY HOHHOMY YPaBHEHHUIO.

CocraBieHre HOHHBIX YPaBHEHUH peaklui, 1o100p KO3 HUIHEHTOB.

I'mpponu3 HMonHoe mnpousBeneHue Boabl. Boaopoanbiii mokaszarenb. [waponus colieid.
KoHcranTta u crenens ruzaponusa. BimsHue temmepaTypsl U KOHLUEHTPALMM HAa CTEIECHb
rugponusa. CMmemieHue paBHOBecus rujaposusza. @DopMmbl  T'MAPOIU3a:  IPOCTOM,
CTYIIEHYATbIH, ITOJIHBIN.

Nonnoe npoussenenue soasl. pH.

Onpenenenue cpeapl B pacTBOPE COJH.

CoBMeCTHBIN THIPOJIU3 COJIEH.

Crenenb ruponusa couei.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu. ITpupona OKHUCJIUTEIBHO-
BOCCTAaHOBUTEINIBHBIX IIPOLIECCOB.

CreneHb OKUCIIEHUS.

Oxucnautenu W BOCCTaHOBUTENU. OCHOBHBIE THIIBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

CocraBiieHne ypaBHEHUH MOITYPEAKIIUI.

Cocrasnenue ypaBaenuii OBP.

[IpuHumn snexkTpoHHOro OanaHca. BiusHME KOHIEHTpaluu, TEMIEepaTypbl M Cpeibl Ha
MIPOTEKAHNE OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

Koppo3sus.

I'anpBaHOKOpPpO3USL.

Onpenenenne NpoayKTOB raJIbBAHOKOPPO3UH.

IIporekropHas 3amura.

3.2. PexoMenayemasi JiuTeparypa:
I'muaka H.JI. O6mas xumus: [yde0. mocobue mius HexuM. cmer. By3oB] / H.JI. I'muuka. -
M.: KHOPVYC, 2010. 746 c.
I'muaka H.JI. O6mas xumust: yaeOnuk aist By30B / H.JI. I'munka. - M.: FOpaiit, 2011. 898 c.
Xaxannna T.M. Heopranmueckas xumus: yded. MmocoOue JUIsi CTYAEHTOB BY30B,
oOyvaroruxcsi 1o TexH. crnenuaneHocTsM / T.M. Xaxanwmna, H.I'. Huxutuna,
B.U. I'pebenbkoBa. - Mocksa: FOpaiit, 2010. - 288 c.
bynsk E.B. O6mas xumwus: yde6.-meton. mocodue / E.B. Bymak . - Cankr-lIletepOypr
[u ap.]: Jlans, 2011. 384 c.
[TaBnoB H.H. Ob6mas u Heopranuyeckas xumus: YueO. mis By3oB / S.A. Yrait. - CIIO.
[u ap.]: Jlans, 2011. 527 c.
[TaBmoB H.H. OOmas w HeopraHuueckas XuUMUs: yd4eO. I TEXHON. M XHM.-TEXHOJI.
HampaBjiIeHud moarot. 6akamaBpoB u MaructpoB / H.H. IlaBnoB . - 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, OOYYalOIIMXCS 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.
cnenuanbHOCTSIM U HanpasineHusMm / M.U. I'enspman, B.I1. FOctpatos. - 3-e uzn., crep. -
CIIb. ; M.: KpacHonap: Jlans, 2003. - 480 c.

AxmeroB H.C. O6miast u Heopranudeckas xumusi: yueOHuk mis By3os / H.C. Axmeros. -
M.: Beicmas mixouna, 2009. 742 c.

AxmeroB H.C. OOmass u HeopraHuuecKass XUMHs: YUeOHHUK Ui CTYIE€HTOB XHM.-T€XHOJL
cnernuanbHocTelt By30B / H.C. AxMeToB. - 5-¢ uzg., ucnp. M.: Beicias mkoia, 2003. 743 c.
AxwmeroB H.C. O6miast u Heopranudeckas xumusi: yueOHuk s By3os / H.C. Axmeros. -
M.: Breicmas mixouna, 2005. 743 c.

I'muaka H.JL OOmast xwmwmst: [yue6. mocobue mns By3oB] / H.JL T'mmuka ; mox pen.
AWM. Epmakosa. - U3x. 30-e, ucnp. - M.: Uurerpan-IIpecc, 2003. - 728 c.

I'maaka H.JL. O6mast xumust: [yue6. mocobue] / H.JI. I'mmmka. - 30-e u3m. - Mocksa:
KHOPVYC, 2009. - 752 c.

I'maaka H.JI. OOmast xmmmst: [y4ue6. mocobme mns By3oB]| / H.JL Tmmeka ; mopm pen.
AWM. Epmakoga. - U3x. 30-e, ucnp. - Mockpa: Unaterpan-Ilpecc, 2009. - 728 c.

Anekcammma F0.B. O6mas xumus: yde6. mocobue / 10.B. Anekcamun, W.E. Illmak. —
M.: JamkoB u K°, 2009. - 256 ¢

Kopour H.B. O6mas xumwust: Yuebuuk mis By3oB / H.B. KopoBun. - 3-¢ mu3a., uchp. -
M.: Beicmas mxouna, 2002. - 558 ¢

[TaBnos H.H. O6mas u Heopranndeckast XuMus: yueo. sl CTyJJ€HTOB By30B, 00y4arOIIUXCs
[0 HAampaBJIeHUSAM MOAroT. OakamaBpoB u MaructpoB '[lomurpadus", "Meramnyprus”,
"TexHOoJIOTHS U3ACIMNA TEKCTUJ. U JIETKOM mpom-cT", "MarepuanoBeieHue U TEXHOJIOTHS
HOBBIX MarepHaioB", "TexHonorus npoaykToB nutanus", "3amura okpyxaromeil cpeast" /
H.H. ITaBnos. - 2-e u3n., nepepad. u gom. - M.: Ilpoda, 2002. - 448 c.

baparyzuna B.B. O6mas u Heopranuueckas xumus: y4deO. mocobue / B.B. baparysuna,
N.B. boromonosa, E.B. ®enopenko. - M.: PUOP, 2006. - 272 c.

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

Heopranuueckass xumusi: ydeOHUK AJIs1 CTYJI€HTOB BY30B, O0YyYaroIIMXCs 110 HAIpPaBIECHUIO
510500 "Xumma" u cmemuansHoctH 011000 "Xumma" : B 3 1. T. 3, xu. 2: Xumus
nepexoaubix anemeHToB / [A.A. JlpozmoB u ap.] / mox pen. FO.J. TperwsikoBa. —
M.: Axagemus, 2007. - 400 c.

HoBukoB I'.'M. O0mas u skcnepuMeHTanbHas XUMHUs: y4yed. mocoOue s XUM. U XHUM.-
texHol. By30B / H.I'. HoBukos, .M. XKapckuit. Munck: CoBpemenHas mkosna, 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.
[TanTroxuna M.U., HeBonuuna O.A., Hukonenko E.A., babymkuna JL.M. O0mas xumus:
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: yue6Hoe mocodbue/ JI.X. Ackapoa ExarepunOypr: Yp®V, 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 ExarepuntOypr: Yp®YV,
2013. 108 c.

Baiitaep B.B. Xumus: yaeOnoe nmocooue/ B.B. Baiitnep Exatepun0Oypr: Yp®@V, 2013. 92 c.
Huxonenko E.A., KomecmukoBa 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 Exarepun0Oypr: 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
MpEeBpaIleHHi, CIOco0y pa3phiBa CBA3U B UCXOIHOW MOJIEKYJIE.

. HykneodunpHoe 3amerienue B anudarndeckom psiay. Mexannsmbl Sy1 1 Sn2, cMemaHHBIN
HMOHHO-TIAPHBIN MEXaHHU3M.

J HykneodunpHoe 3aMerienne npu KpaTHON yriiepoa-yriepoaHOH CBSI3M U B apOMaTHIECKOM
sape. THIMYHBIC MEXaHH3MBI HYKICOMUIBHOTO 3aMEIICHHS y Sp-THOPHIHOrO aTtoma
yriepoja.

. DnexkTpoduabHOE 3aMelICHHe y aToma yriepoaa. Mexanusmbl 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.

o [IpucoenuHeHnne 1O  KpaTHBIM  YITIEPOA-YIVIEPOAHBIM  CBA3SIM.  DJIEKTPOPHUIBLHOE
npucoequHenne. CuibHble M cinaOble  SIEKTPOQHIIBI, MEXaHU3M M CTEPEOXHUMHUS
npucoearHeHns. Mexanusm mporecca. BrnusiHue cTpykTypsl Hykieoduna u cyOcTpara u
3¢ dEeKTOB Cpebl Ha CKOPOCTh U HANPaBJIEHUE PEAKIINH.

. Hyxneo¢punbHoe npucoennHeHrne K KapOOHWIBHOM Tpylnmne: MpUCOEIWHEHUE OCHOBAaHMIM,
BKJIOYass KapOaHUOHBI, MeTAJUIOpraHudeckue coenuHeHus. KuCIOTHBII 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 U
KapOOHUN-MMMOHHEBBIM HOHaM (peakuus MaHHMXa).

J PagukanpHble M MOH-PaJUKAIbHBIE  pPEAKIMH  NPUCOCIUHEHUS, 3aMELICHUS U
sanuMmuHupoBanus. llemHble pagukanpHble peakuuu. [lonmuMepuszanusi, TeloMmepu3alys,
peakiuu aBTOOKUCIeHHs. MTHruOUTOphl, MHULIMATOPBI U TPOMOTOPHI LIETTHBIX PeaKIuii.

. Ankanbpl. MeTonibl CHHTE3a: TUAPUPOBAHUE HENPEIEIBHBIX YIJIEBOIOPOAOB, CUHTE3 Yepe3
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 ~COCIMHEHHH, CIOXKHBIX 3(UPOB U KapOOHOBBIX KHUCIOT. Peakuum
OJTHOATOMHBIX CITUPTOB: 3aMEIICHHE THUAPOKCHIIBHOM TPYNIBI HAa TaJIOTeH, 00pa3oBaHUE
COJIM OKCOHHMA, 00pa3oBaHUE CIOXKHBIX 3(PUPOB (peakuus STepUPHUKAILMN), IETHIPATAIHS
(mosydeHne aJKeHOB U MPOCTHIX 3(PUPOB), OKUCIEHHUE 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, METAJUIOPraHUYECKUE COSIMHEHU).
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 3aMEeIICHHBIX.

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. Ankumnmpyronme areHTbl. 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 [DnektpoHHbIid pecypc] : yuebHOE
nocobue / B.®. TpaBenb. — DnekTpoH. AaH. — Mocksa : U3narensctBo "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
s3Hanuit", 2015. — 391 ¢. — Pexum noctyma: https://e.lanbook.com/book/84110. — 3ar. ¢
JKpaHa.

Opranuveckasl XUMHUS : YICOHUK JJIS CTYJACHTOB BY30B, OOYYAIOIIUXCS TI0 CIIEIHATHHOCTH
"®apmanus". Ku. 1. OcHoBroit kypce / [B. JI. beno6oponos, C. D. 3ypabsH, A. I1. JIy3un, H.
A. TrokaBkuHa] ; mox pen. H. A. TrokaBkuHOM .— 3-¢ u31., crep. — Mocksa : JIpoda, 2004
— 640 c. : un. ; 24 cm .— (Bricmee obpazoBanue, CoBpeMEHHbII yueOHHK) .— ABT.
yKa3aHbl Ha 000poTe TUT. JI. — [Ipeam., uMeH. yka3s.: ¢. 606-633. — JlomymieHo B Ka4ecTBe
yuebHuka .— ISBN 5-7107-8724-8.

Opranuveckasl XUMHUS : YICOHUK JIJIS CTYJACHTOB BY30B, OOYYAIOIIUXCS TIO CIIEIHATHHOCTH
"®apmanua" mo gucruiuinHe "Opranwdeckas xumusa' / [H. A. TrookaBkmna, B. JL.
beno6oponos, C. D. 3ypabsa u np.] ; mox pea. H. A. TrokaBkunoit .— Mocksa : [DOTAP-
Menamna, 2015 .— 640 c. : 1. — ABT. yka3aHbl Ha o0opote TuT. 1. — [Ipeam. 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. Oprannueckas Xumusi : y4e0. I CTYACHTOB BY30B, OOyYaOIIHUXCS IO
arponom. crnenuansHocTsM / V. U. I'panabepr .— 4-e uza., nepepad. u gon .— Mocksa :
Hpoda, 2001 .— 672 c. : ni. ; 22 cm .— (Bricmiee ob6pa3oBanue) .— bubauorp. B mpumeu
— 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. — DnekrpoH. man. — Mocksa : U3mparenbcTBo
"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 :
NI'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. Oprannueckas xumus. B 4 gactsax. M.: BUHOM.
JlaGoparopus 3nanuit, 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 : M3mpaTenscTBO
"JlaGopaTopus 3HAHUM", 2017. — 626 C. — Pexum JIOCTYyIIA:
https://e.lanbook.com/book/94168. — 3ar1. ¢ 3kpaHa.

15. PeyrtoB, O.A. Opranunueckas xumus. B 4 4. Hactp 3 [DnexkTpoHHBIH pecypc]| : ydyeOHUK /
O.A. Peyros, AJL. Kypu, K.II. Byrun. — Onektpon. nan. — Mocksa : WU3marenbcTBo
"JIaGopartopus 3HaHUI", 2017. — 547 C. — Pexum JOCTyma:
https://e.lanbook.com/book/94166. — 3aru. ¢ sxpaHa.

16. Peyros, O.A. Opranudeckast xumus : B 4 4. Y. 4 [Dnekrponssiid pecypce] : yaeoHuk / O.A.
PeyroB, A.JL. Kypu, K.II. Byrun. — O3nektpoH. maH. — MockBa : W3parenbcTBo
"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. Heinaan O.5. Opraanyeckast xumust. M.: Beicmas mkona, 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.

° TepmoauHamMuueckue GYHKITHH. DHeprus I'enpMronela, SHEprus I'u606ca.
Xapakrepuctuueckue (yHkuuu. YpaBHeHue ['n66ca — I'enbmronbiia. @yHaaMeHTanbHOE
ypaBHeHue [ m60ca. XuMuueckuii moTeHIHall.

° Kpurepun paBHOBecHsI U CaMONpPOU3BOJBHOTO MPOTEKAHUsS Ipoliecca. BripakeHue
KPUTEPHEB PAaBHOBECHS Yepe3 TePMOIUHAMUYECKHE (DYHKIIUH.
° ['omorenHsle OJHOKOMIIOHEHTHBbIE cUCTeMbl. HMpeanbHblil Ta3. COOTHOIIEHUA MEXKIY

TEPMOIUHAMHUYCCKUMU (1)YHKI_II/I$IMI/I nacaJIbHOTO rasa. PeanpHbIe Ta35HI1.
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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.

Bnusinue temmeparypbl Ha XUMHUYECKOE PaBHOBECHE. Y paBHEHUS U300apbl peakuu. 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 OJHOM peakuuei. OmnpeneneHue
KOHCTaHT paBHOBECHI— 00paTHas 3a7a4a XMMHYECKOTO PAaBHOBECHSI.

YcnoBus pasHoBecusi ¢a3. [IpaBwio paBHoBecuss (a3 ['mbO6ca. Ypasuenuwe Kiaysmyca-
Knaneiipona. /luarpaMmMbl COCTOSIHUSI OJHOKOMITIOHEHTHBIX cHCTEM. Da30BbIe PaBHOBECHUS
B JIBYXKOMIIOHEHTHBIX CUCTEMAaX: JKUJIKOCTb — nap. 3akoH Payinda. /luarpammsl "naBieHue-
coctaB" i paBHOBECHUSI JKUIKOCTb - Iap B JABYXKOMIIOHEHTHOW cucCTeME. 3aKOHBI
KonoBanoBa. J[luarpammbl kunenusa. IlpaBuno peuara. @as3oBble paBHOBECHS B
JIByXKOMIIOHEHTHBIX KOHJEHCUPOBAHHbBIX CUCTEMAX.

4.2.2. JIntepatypa 1Jisl HOATOTOBKH:
Crpombepr, A.I'. ®usnyeckas XuMus: yueOHUK i CTyleHTOB 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; noa pen. Axkagemuka PAH A.JO. LluBanze. —
M.: BUHOM. Jlaboparopus 3Hanwuii, 2008. — 197 c.
@usnueckas xumud. K. 1, Crpoenune BemectBa. Tepmoaunamuka: YueO. mocobue uis
By30B: B 2-x kH. / Pen. K.C. KpacuoB. — 3-¢ u3n., ucnp. — M.: Beicmas mikona, 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 ¢usuueckas 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 neHTp «Akanemusi», 2003. -464 c.
Canewm, P.P. ®uznveckas xumus. TepmoanHamuka: yueb. nmocooue st By3os / P.P. Canem.
- M.: ©USMATIJIAT, 2004. — 352 c.
OcHoBBI pu3nueckoil XxuMuu. Teopus u 3amaun: y4ued. mocodue s By30B / B.B. Epemun,
C.M. KaproB, N.A. Vcnenckas, H.E. Ky3smenko, B.B. Jlynun. -M.: W3parensctBo
«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

o XUMHUYECKUE, WHCTPYMEHTAJbHble U OUOJOTMYECKHE METOJbl AHAIUTHUECKOW XHMUHU.
Mertonbl oOHapyKeHUsl, UICHTU()UKALNY, pa3/IeIeHUs] U KOHLIEHTPUPOBAHUsL, OIIPEeIICHHS;
ruOpuIHbIE 1 KOMOMHUPOBaHHbBIE METOIbl. MeTOIbI IPSIMbIE U KOCBEHHBIE.

o OcCHOBHBIE ~ XAPAaKTEPUCTUKM METOLOB  ONPEIENICHUSA: UYyBCTBUTCIBHOCTb, IPEAEI
o0OHapy»KeHMsl, AUAIa30H ONPEAEISIEMbIX COJEPHKAHUN, BOCIPOU3BOIUMOCTb, IPABUIILHOCTD,
CEJIEKTUBHOCTb. MeTOA U METOJUKA.

o Bunel  XxuMu4eckoro - aHaums3a:  M3OTOIHBIM,  aTOMHBIM, CTPYKTYpHO-TPYIIIOBOM
(yHKUIMOHANBHBIN), MOJIEKYJIAPHBIN, BELIECTBEHHBIH, (a30Bblil. Makpo-, MHKpO-,
YIBTPAMUKPOAHAIN3. JIOKANBHBIN, HEpAa3pyLIAKOINNA, JUCTAHLUMOHHBIM, HENPEPBIBHBIN,
BHEJIA00paTOPHBIN (ITOJICBOH).

. KonnuecTBeHHbIE XapaKTEPUCTUKU PaBHOBECHUN: TEPMOJAMHAMUYECKAs u
KOHIICHTPALIMOHHBIE KOHCTAHTBI, CTAaHAAPTHBIH W (OPMAaJbHBIN IMOTEHIUAIBI, CTEICHb
oOpa3oBaHus (MoOJibHasl J10Jis1) KOMIIOHEHTa. Pacdyer akTUBHOCTEM M paBHOBECHBIX
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€. THIIBI KOMITJIEKCHBIX COGHHHGHHﬁ, HCIIOJIB3YCMbIX B XUMHUYCCKOM

a”Haimu3e. CryneH4yaroe KoMIuleKcooOpazoBaHue. KOHCTaHTBI YCTOHYMBOCTH. MeTo.ibl
pacuera KOHCTAaHT ycroilunBocTH. KuHeTnka peakunii KOMIUIEKCOOOpa30BaHUsl.

° OKHCINTENEHO-BOCCTAHOBUTEIbHOE paBHOBecue. OOpaThMble U HEOOpAaTUMBIE DPEAKIIHH.
VYpaBuenue Hepacra. Mertonbl wu3MepeHuss NOTEHUHATOB. KOHCTaHTBI paBHOBECHS.
MexaHu3M OKMCJIUTEILHO-BOCCTAaHOBUTEIILHBIX peaKkuum. Karanutnueckne,
aBTOKATAITUTUYCCKHE, OKHCJIMTEILHO-BOCCTAaHOBHUTEILHEIC 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 meronbl. CymHOCTh U Kiaccupukanus. Buabl TuTpoBaHus (mpsimoe,
oOpatHoe, kocBeHHOe). KpuBbie TuTpoBaHus. Touka SKBHBAJIEHTHOCTH, KOHEYHAs TOYKa
TUTPOBAHUS.

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

. OKHCANTENBHO-BOCCTAHOBUTEIBHOE TUTpOBaHUE. [lepBUUHBIE M BTOPUYHBIE CTaHIAPTHHIE

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

J KommekconomeTpuueckoe TUTPOBAHUE. CyIHOCTb. Hcnons3oBanue
aMHMHOTIOJIMKApOOHOBBIX KHCIIOT B KOMILJIEKCOHOMETpUHU. BakHeiine yHuUBepcaibHBIE U
cnenu(puIeckue MeTalIoXpOMHbIE MHIUKATOPbI. [IpakTHyueckoe ncmnoib30BaHue.

. OcagutenbHoe TutpoBanue. CymHocts. KpuBble TuTpoBaHus. MeTOAbl HHIUKAIIUU
KOHEYHOM TOYKHU TUTPOBaHUs. IHIAUKATOPBI.

. OneKkTpoxumMu4eckue MetoJpl. OCHOBHBIE IPOILIECCHI, MPOTEKAIOIMIME Ha 3JIEKTPOAAX B
AJIEKTPOXUMHUYECKOM SYeHKe. Kunernka BIIEKTPOXUMHYECKUX MPOIIECCOB.
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[Monspuzaunonnas kpusas. Knaccuduxamms metomoB. Kiaccuduxamms s7meKTpogoB IO
Ha3HA4YCHUIO U IPOTEKAHUIO PEAKLIUH.

[TorenunomeTpus. PaBHOBECHBIE 3JIEKTPOXMMHYECKHE CUCTEMBI U HX XapPaKTEPUCTHUKH.
HNonoMeTpust: BO3MOKHOCTH METOAA U OIpaHUYeHUsl. THUIIBI HOHCEIEKTUBHBIX 3JIEKTPOJIOB U
UX XapakTtepucTtuku. [loTeHHHOMeTpuYecKoe THUTPOBAHHWE C HENOJSPU30BAHHBIMH U
MIOJIAPU30BAaHHBIMU JIEKTPOJIaMHU.

Kynonomerpus. Ilpsimas moreHHMocTaTMyecKas U TajlbBaHOCTATUYECKas KYJIOHOMETpPHUS.
Kynonomerpruueckoe TUTpOBaHHUE, €T0 BO3MOKHOCTH U ITPEUMYILIECTBA.
Bonbsramnepomerpusi. XapakTepUCTUKU BOJbTaMIIEPOIPaMM, HCIOIb3YyEMbIE Il U3YUYEHUS
U ONpENEIIEHUs OPraHMYEeCKMX W HEOpraHUYecKUx coenuHeHuil. IIpsMble M KOCBEHHbIE
BOJIbTAMIIEPOMETPUYECKHE METObl. BO3MOXHOCTH U OrpaHUYEHUSI METOOB.
Konnykromerpus. IlpsiMas HU3KOUAacCTOTHAs KOHIYKTOMETPUS M KOHIYKTOMETPUYECKOE
TUTpOBaHueE. Vcronp30BaHNe KOHIYKTOMETPHUUECKUX TaTINKOB B XpOMaTOrpaduu U Jpyrux
METOAaX aHajJu3a.

MeTo bl aTOMHON ONTHYECKON CIIEKTPOCKOMHH. ATOMHBIE CIIEKTPhl YMUCCHH, TIOTJIONICHUS
u  ¢uyopecuenuuu. Pe3onancHoe mornomeHue.  CaMOIOTJIONIEHHE, HOHHU3AIUS.
AHaNUTUYECKHUE TUHUU. 3aBUCUMOCTh AHAIUTUYECKOI0 CUTHajla OT KOHLIEHTPALUU.
ATOMHO-3MHCCHOHHAs crekTpockonus. Bo3OyxiaeHue mnpod B IIaMeHH, B JyrOBOM U
HCKpOBOM  paspsiaax. MHaykTuBHO  cBsizaHHas  1wia3ma. Perucrpanus — cnekrpa.
Wnentudukanyst U onpeesneHne 3JIEMEHTOB 10 SMHUCCHOHHBIM crieKTpaM. dusnyeckune u
XUMHUYECKUe noMexu. Buyrpennuii crannapt. [Ipumeps! ucnonb3oBaHusl.
ATtomHO-abcopOImonHast criekTpomeTpus. CymHOCTh MeToaa. VICTOYHUKH W3ITydCHHS.
[TnmamenHast aromu3anusi. XapaKTepUCTUKHA IUIAMEH M HMX BBIOOp. DIEKTpOTepMHYECKas
aToMu3anusi. THIBI 3JIEKTPOTEPMHUYECKUX aTOMU3ATOpOB. CrocoObl MOATOTOBKU MPOOHI.
[Tomexu: xumuueckue u ¢Qusnueckue. Koppeknus mnomex. YyBCTBUTENBHOCTH U
n30MpaTenbHOCTh. [IprMephl HCIIOIb30BaHMSL.

ATtomHO-(uryopectieHTHast criekTpockonus. [lpuniun metoma. CrocoObl BO30YKIEHUS
atomoB (Y® wusznyuenue, nazep). B3auMHoOe BIMSHHE DJIEMEHTOB M YCTPaHEHUE STUX
BIMsHUU. [IpakTHUecKoe NpUMEHEHHE.

Meroasl  MOJEKYJSIPHOW — ONTHYECKOM  CIEKTPOCKONHH. MOJEKyIspHbIE  CIIEKTPBI
MOTJIOLIEHUS, ucityckaHusi. OCHOBHBIE 3aKOHBI CBETOIMOIVIONICHU U ucnyckanus. PaccesHue
ceera. [lomspuzanus u ontudeckas akTUBHOCTb. CHocoObl M3MEPEHHs aHATUTHUECKOTO
CUTHaJIA.

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

JIromuHecieHTHBIE  MeTOAbl. Bunael momuHecueHUuu. OCHOBHBIE 3aKOHOMEPHOCTHU
MOJIEKYJISIPHOM JIFOMUHECHEHIIMHU. KauecTBEHHBIN U KOJIMUECTBEHHBIN aHAIIU3.
Xpomarorpaduueckue Mmerobl. Kimaccudukaius xpoMaTorpapuueckux METOI0B.

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 pa3JieieHUE.
[Ipumepsl npuMeHeHus!.

lazo-xxunkoctHas  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.

KunkoctHass xpomartorpadus. BricokodpdekTuBHasS IKUIKOCTHas XpomaTtorpadus
CymHocth MeTona. TpeboBaHus K ancopOeHTaM M MOABMKHOM ¢aze. Biusaue npupoas u
cocTaBa 3r0eHTa Ha 3()(PeKTUBHOCTH pa3jeneHus. Pa3HOBUIHOCTH METOJa B 3aBUCHUMOCTHU
OT TOJSPHOCTH HEMOJBIWKHON (a3pl: HOpMaabHO-(a30BBIA W 0OpamieHHO-(ha30BbIN
BapuaHThl. BeiOop ycnoBuit paznenenus. Jerekropsl. IlpuMenenne ans aHaau3a CIOXKHBIX
cMmecen.
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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.
cnenuansHocTei 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.: poda, 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.
Kpuctnan, I'pu. Ananutuyeckas xumus: [yde6. mocobue s By3oB]: B 2 1. T. 1 /
I'. Kpuctuan. — M.: BUHOM. Jlabopatopus 3uanuii, 2009. — 2009. — 623 c.
AHanutuueckas XuMusa U PU3MKO-XxuMu4yeckue metoanl ananusa / [lox pen. A.A. Hienko:
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:
npakTuieckoe pykoBojactso - M.: BUHOM. Jlabopatopus 3nanuii, 2015.
byauuxos I'. K., Etiorun I'. A., Maiictpenko B. H. MoaudunmpoBaHHble 3IEKTPOIbI IS
BOJIbTAMIIEPOMETPUM B XUMHH, Ouonmormum u mMemunuHe - 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 aHAIIN3.
Yuebnoe nocobue s BITO. M.: Jlans. 2011. — 304 c.
Heunnopenko A.Il. ®usuko-xumuyeckue (MHCTpYMEHTaJIbHbIE) METOJbl aHaIN3a.
OnexkTpoxumMuyeckiue Metobl. [loTeHImoMeTpuss 1 KOHIYKTOMETpHs. Y4.-METOJl. ocodue
mis BIIO. Ilox pen. Kupmmnosa B.B. CII6.: HUY HUTMO (Canxkr-IlerepOyprekuii
HAIlMOHAJIBHBIA ~ HCCIIEOBATENbCKUH  YHHBEPCUTET HWH(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, Ilpouecchl M annapaTbl XUMHUYECKOH TE€XHOJIOTUH

4.4.1. OcHoBHbBIE pa3esibl U TEMbI
I'uapomexaHrUuecKre POIIECCHl U anmaparthl M3mensyenne TBepapix MaTepranoB. Ou3nuko-
XUMHYECKHE OCHOBBI W3MenbdeHHs. Pacxon suepruu. KpymHoe npoGnenme. Cpennee
npobnenue. Menkoe apoOneHue. JIpoOWIKM 17 KPYMHOTO, CPEIHETO M MEJIKOTo
TIpoOIIeHUSI. Tonxkoe H3MEJIbUYCHUE. CBepxToHKOE H3MEJIbUYCHHE. MeapHUDEL
Knaccudukanus u copTHpOBKa MaTEPUAIIOB.
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I'poxouenne. I'mapaBnudeckas kiaccuukanmus W BO3AylIHas cemapanus. CwerieHue
TBEpABIX  MaTepuaynoB.  PasznmeneHue  HeoOHOpOAHBIX  cucTeM.  Kiaccudukarus
HEOJIHOPOAHBIX CHUCTEM U HMX XapakTepuctuka. OCHOBHBIE CIOCOOBI pa3eleHHs U X
JKoJIorMueckoe 3HaueHue. KoHCTpykuumu —anmapaToB JUid  pas3AeleHUsl  Tra30BbIX
HEOAHOPOJHBIX CUCTEM O] AEHCTBUEM CUJIbI TSHKECTH.

Pa3nenenne ra3oBbIX HEOJHOPOJHBIX CHUCTEM IIOJ JEHCTBUEM HWHEPLUUOHHBIX U
HEHTPOOSKHBIX cuil. LleHTpoOexkHble NbUICYJIOBUTENM — 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 KuIKuX HEOAHOPOAHBIX cucTeM. OCOOEHHOCTH M 3aKOHOMEPHOCTH Ipoliecca
orctanBaHus. KoHCTpykumum  OTCTOHHHMKOB. IlpuHIMI  paboOThl, KOHCTPYKTHBHBIC
0COOEHHOCTH, 00JIACTH IPUMEHEHHSI, CPABHUTENIbHASL XapaKTePUCTUKA.

QunbTpoBaHNE XHUAKUX HEOJHOPOAHBIX cUCTeM. Teopust ¢wmibTpoBanus. OmnpeneneHue
CKOpPOCTH (HIIBTPOBAHMS U TOIIIUHBI 0caaka. KOHCTpYKIMK GMIIBTPOB: PUHIHITEI pabOTHI,
o0JacTu MPUMEHEHHUs, CPABHUTEIIbHAS XapaKTePUCTHKA.

LentpudyrupoBanne KUAKUX HEOAHOPOIHBIX cucteM. Dakrop pasaeneHus. KoHcTpykuuu
ueHtpudyr. IlpuHiun ux paboThl, KOHCTPYKTHBHBIE OCOOCHHOCTH, JOCTOMHCTBA U
HegoctaTku. CBepXIEHTPH(PYTH.

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

Mexanuzmbl mepegaud  Temia.  JBwkymas cwia  noporecca.  llepemaua  Tera
TEIJIONPOBOJHOCTHIO.

[lepenaua terum KOHBeKIMEW. MeXaHU3M €CTECTBEHHOW U NPUHYAMTEIBHON KOHBEKLUH.
3akoH HeroToHa. Kputepuu temioBoro nogoomus.

OcHOBHOE ypaBHEHUE Terionepeaayu. TepMruuecKkoe COIPOTUBIIEHUE TEIIoNepeade.
TermnooOMeH H3IydeHHEM MeEXIy TBepAbIMU TenaMu. OCOOEHHOCTH H3JIy4eHHUs Ta30B.
CoBMecTHas nepeaya Terjia KOHBEKIUEN U U3ITy4eHHUEM.

TennooOMmenHsle anmapatbl. [IpuHIMIBI paboThl, KOHCTPYKTUBHbIE OCOOEHHOCTH, BBIOOD
HampaBJIEHUsT  JIBWKEHUS  Cpell, JOCTOMHCTBAa M  HemocTarku. CpaBHUTENbHas
XapaKTepUCTHKa TeII000MeHHHUKOB. TernnooTaua oT KOHJAEHCUpYolero napa. Mexanusm
nepeayM Tervia OT KOHIeHCUpytolierocs napa. KanenbHas u 1ieHo4Has KOHACHCALUS.
Anmapatel 1 HarpeBa mnapom. [lorepu Temna u TemiioBas u3oisAuus. Buabl TemioBoi
W30JISALHH.

Brimmapusanue. [loBepxHOCTHOE McnapeHHe W KulleHwe. TemmnepaTypa KHIEHHUS pacTBOpA.
Yopyroctes mapa Hajx pacTtBopoM. 3akoH Payns. KoHCTpykiuu BBIIApHBIX anmaparos.
[Tpuntmn paboTel. MHOTOKOPIYCHBIE BHITTAPHBIE YCTAHOBKH.

OcHoBHbIE BUABI MpolieccoB Maccornepeaayu. OCHOBBI Maccolepeaud B CUCTeMax ra3 —
KHUJKOCTb U KUAKOCTb — KUAKOCTh. JIBUKyIIas cuiia rpouecca. MonexkynspHas Aupdy3usl.
TypOynentnas  muddys3us. KoHBekTuBHBIH  MaccooOMeH. OCHOBHOE  ypaBHEHHUE
Maccorepeaayu.

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

Koncrpykuun  abcopbepoB. Ilpunuunbl  pabotbl. JlocTOMHCTBA W HEAOCTAaTKH.
lMuapoaHamMuyeckue peXUMBI B HAcaJOYHBIX W OapOoTaxHbIXx abcopOepax. barapes
abcopOepoB.

Cymika. O6mue cBeeHHs O MpPOIEecce CYIIKH U 00JacTH MPaKTUYECKOro MPUMEHEHUS.
OCHOBHBIE MapamMeTphbl BIAKHOTO BO3AyXa. TeopHs «MOKpOro» TepMomeTpa. MexaHu3m
nporecca cymku. QakTopbl, BIUSIONIME Ha CKOPOCTh CymkH. [loTtenuunan cymku. O6mue
BONpOCHl pexuma cymku. Koncrpykiuu cymmnok. [Ipunnunel pa6otel. CpaBHUTENbHAs
XapaKTEepUCTHKA CYIWIOK. CreruanibHble BUIbI CYIIKH.
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Ileperonka u pekrudukanuu. Ilpocras mneperonka. Ilepuoanueckass ¥ HeNpepbIBHAS
pexTuduKamms.

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

4.4.2. JInteparypa 1Jisl HOATOTOBKH:
Kacarkun A.I'. OcHOBHBIE IpolLlECCHl U anmaparbl XMMHYECKOM TEXHOJIOTMHU: y4el. id
By30B / A.I'. Kacatkun. - U3a. 15-e, crep.nepemned. ¢ 9-ro uzn. 1973 r. - MockBa: AJbsHC,
2009. 750 c.
Ourens B.IO. T'mapaBnuka, ruponHEeBMONPHUBOI W THIPOMHEBMOABTOMATHKA: yuel.
nocodue / B.FO. Durens ; Hayu. pea. B.A. Jlopomienko ; Ypai. roc. TeXH. yH-T UM. [IEPBOTO
[Ipesunenta Poccuu b.H. Enpriiuna. - Exatepunoypr: YI'TY-VIIN, 2009. - 256 c.
Uyraes P.P. T'mapaBnmka (TexHUYecKass MEXaHWKA IKUAKOCTH): y4eO.uisi BY30B /
P.P. Yyraes. - 5-e uzn., penp. - 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 peid. 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 rasza / A. A. Uleitnak ;Mock. roc. uHAYCTp. YH-T, H-T nucTtaHI. oOpa3oBaHHUs.
- 3-e 3., crep. - M.: MIT1Y, 2004 (2005). - 192 c.
Kymunor B.A. T'mapaBnuka: yde6.mocoOue [Uisi CTYIEHTOB BY30B, OOy4arommxcs IO
HAIPaBJICHUSM TOATOT. (CIEUUANIBHOCTAM) B 00J1. TEXHUKH U TexHonoruu / B.A. Kyaunos,
D.M. Kapramos. - Mocksa: Beicmias mikona, 2006, 2007. - 175 c.

5. JleMOBapMaHT KOMILJIEKCHOTO TeCTAa pa3MellleH Ha caiiTe

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