MHUHOBPHA VKU POCCUMCKON ®EJIEPALINN
denepanbHOE TOCYIAPCTBEHHOE OI0/HKETHOE 00pa30BaTEIbHOE YUPEIKICHNE
BBICIIET0 00pa30BaHUs
«bpsiHcKHMil rocy1apCcTBEHHbIH YHUBEPCUTET
uMenu akagemuka WU.I'. IlerpoBckoro»

e ) Kadenpa xumun
OOKYMEHT NMoAgrnncAH
SNEKTPOHHOW MOAMMCHIO VTBEPXKJIAIO
Bpuo 3aBenyromiero kadenpoit

C !

Coprpr ASEDE S CaBOF 20RO BDCSTRS (Favasus B.IT.)

[levicTauTeneH: ¢ 25.05.2026 fo 18.08.2027 «02» 04 2026r.
\_ J

MeToauyeckue peKOMEHIANMH K IMPOXO0KICHUID
rocy1apCTBEHHOM MTOrOBOM aTTeCTALIUU

OCHOBHOMU IMTPO®PECCHUOHAJIBHON
OBPA3OBATEJBbHOM [IPOT'PAMMBI

Hamnpasiienne NoAroTOBKH
04.05.01 dynnameHTanbHas U MPUKIIATHAS XUMUS

HanpasnensocTts (1podh k) IIporpaMMbl

3KCHCpTH3a " aHAJIUTUYCCKUC MCTOABI KOHTPOJIA KauCeCTBA ITPOAYKIINU

YpoBeHb BBICIIEr0 00pa3oBaHus
Crierinanurer

dopma 00yUeHUs: OUHAS
CpoK OCBOEHUS POTPAMMBL: 5 JIET

2026ron



COJIEPYKAHUE

1. TPEBOBAHNS K 3AILIMTE BBIITY CKHOM KBAJIMOUKAITMOHHOM PABOTHI
1.1. Bun BbIyCKHOM KBaTM(PUKAIIMOHHOMN paOOThI

1.2. CtpykTypa BBINYCKHOW KBadu(UKAIMOHHOW paboThl M TpeOOBaHMS K €e
COJIEP/KaHUIO

1.3. Ilpumepnas Temaruka W  TOPSAJOK  YTBEPKIEHUS TEM  BBIIYCKHBIX
KB (PUKAIIMOHHBIX PabOT

1.4. Topsanok odopMieHUS U MPEACTABICHUS B TOCYJapCTBEHHYIO aTTECTAllMOHHYIO
KOMHCCHIO BBIITYCKHOW KBaTH(PUKAIMOHHOM paboThI

1.5. ITopsiiok 3aluThl BBITYCKHON KBaTU(UKAMOHHONW PabOThI

2. TPEBOBAHUA K TOCYJAPCTBEHHOMY 3KAMEHRHY 110 XUMUWN
2.1. IIporpamma rocyaapcTBEHHOTO 9K3aMeHa.

2.2. Meronuueckue peKOMEHIAINH CTyACHTaM.
3. YYHEBHO-METOAMNYECKOE 1 UH®OPMAILIMOHHOE OBECITEUHEHUE

10
10
35
62



1. TPEBOBAHUS K 3AIIUTE BBINYCKHONU KBAJIU®UKAIIMOHHOM
PABOTbBI

1.1. Bux BhInycKHOM KBaJIN(pUKAaIMOHHON PadoThI

BoimyckHas — kBanu@ukanMoHHas  paboTa  BBINOJHAETCS B BUAE  BBIIYCKHOM
KBAJTM(PUKALIMOHHOHN paboThI ClIeUAIUCTA.

1.2. CtpykTypa BBINYCKHOIl KBATH(UKALMOHHOH padoTbl M Tpe0OBaHMA K ee
COJEPKAHUIO

BeimyckHas kBanudukannoHHas paboTta JoJKHA ObITh IPEACTaBiIeHa B (hopMe PyKOIIHCH
U JOJDKHA COOTBETCTBOBATh TpeOOBaHUS W3JIOKEHHbBIM B IlonokeHMn O BBITYCKHOM
KBaJTM(HKAIIMOHHOH padoTe, yTBepkaeHHoM YueHnbiM coBeTroM @I'BOY BO BI'Y 22.09.2015 .

OO0mue TpeboBaHus

Odopmnenne BKP permamentupyercas ['OCT P 7.0.5-2008/'OCT P7.0.11-2011.

OpueHTUPOBOYHBIN 00BEM BBIITYCKHOM KBaTHPHUKAITMOHHOMN paboThl 50-60 cTpaHuIll TEKCTA.

Tekct BKP rotoBuTCa C NOMONIIBIO TEKCTOBOTIO PENAKTOpA, INEYATAETCs HA OJHOMU
CTpaHuIle Kaxoro jucTa Oymaru popmara A4 (kommberorepHbiil mpudT TimesNewRoman — 14,
uHTepBan 1,5 mist ocHoBHOro tekcra, TimesNewRoman — 12, uatepBan 1,0 — ayis CHOCOK),
MPEJICTaBIIsIeTCS B TBEPAOMIIEPEIIETE B OTIIEYaTAHHOM BHJIE U HA AJIEKTPOHHOM HOCHTEJIE.

Ab3an

A03a1] HaunHAETCs ¢ OTCTyMa. TeKCT BRIPABHUBACTCS 1O IIIUPHUHE.

[Tons. JleBoe — 2,5 cm, npaBoe — 1,0 cm, BepxHee — 2,0 cM, HuxHee — 2, 0 cm. Bce
CTpaHHUIbl JAMCCEPTAllMM HMMEIT CKBO3HYIO HyMmepanuio. IlepBoil cTpaHuied cuuTaercs
TUTYJIBHBIA JIUCT, HA KOTOPOM HyMEpallds HE CTAaBHUTCS, Ha CIEAYIOIICH CTpaHWIIE CTaBUTCS
nugpa "2". [lopsaakoBbIil HOMEp NedaTaeTcsl Ha CepeuHEe BEPXHETo MOJIs CTPaHMIIbI, 0€3 KaKUX-
100 TOMOTHUTENBHBIX 3HAKOB (THUPE, TOYKH).

Tadauubl

Tabnuipl BCTaBISAIOT B TEKCT PabOTHI MOCiIEe UX MEpBOro yrnoMmuHanws. Eciou Tabmuia
HeOoJbIas, TO €€ MOMEMIAIT cpazy mociie ab3ara, B KOTOPOM Ha Hee CChUIAloTCs. bompiryro
TaOJIMIly pacroiaraloT Ha OTJEIbHON CTpaHUIIE.

Tabnuma momwkHa WMETh HOMEpP M Ha3BaHUE, TOMeEIIaeMble HEMOCPEICTBEHHO TMepen

n

tabnureit. 3uak "Ne " (Homep) He craBuTcs. COKpallleH!s B 3aroJIOBKaxX HE JOMMyCKaroTcs. Todka
B KOHIIC Ha3BaHWs HE CTaBHUTCS. Hymepamms TaOnHIl «CKBO3HAs» IO BCEM paslenaM padoTHI.
Hampumep, «Tabnuna 1. CriekTpanbHble XapaKTEPUCTUKA CHHTE3UPOBAHHBIX KapOOOOPHI0BY.
Haspanust 3aronoBKOB MHUIIYT B €IWHCTBEHHOM WYHCIE U C 3arjaBHON OYKBBI:
“PactBoputens”, ‘“Temneparypa” u aAp. JleneHue s4YelWKd AUAroHaNbIO Il 3arojoBKa

HEOOITYCTUMO.



[IpuMeuanuss U CHOCKM CO 3HaKOM “*” mumryT cpa3y moj Tabnuieil, a He BHH3Y
ctpanunbl. Hampumep: «IIpumedanue. “*” - 3nauenust 6onbiie 0.

JlonmyckaeTcst moMenarh Tabauily BAOJb JTUHHON CTOPOHBI JIUCTA JOKYMEHTA.

IIpu nepenoce 6ombIION TaOIMLBI HA CIEAYIOLUIYIO CTPAHHIy KOJOHKHM HYMEpYIOT M
BMECTO 3arojOBKOB IPUBOJAT TOJbKO HOMepa. Bmecto Ha3Banua mumyTt «Tabmuna 1
(mponomkenue) wim «Tabnuna 1 (OkoHUaHHE)Y.

Enununsl u3Mmepenus, ooOuipe ais BCceX IMOKaszaTeseld TaONWIbl, BHIHOCAT B Ha3BaHUE
TabIuIbl, HanIpuMep: «Macca, I».

Pucynknu

Bce BBl WIUTIOCTPaTUBHOTO Marepuaia (PUCYHOK, ¢ororpadus, cxema, quarpaMmma,
YepTexK, rpaduk) HA3bIBAOT “pucyHkoM”’. Kak M TaOnHIlbl, pUCYHKH MOMEINIAIOT TOCIe IePBOM
CCBUIKM Ha HUX B TE€KCTE Ha TOH ke cTpanuie. Eciu pucyHok 60ibLIONH, eMy MOXKHO OTBECTH
oTaenbHbIN ucT. [Ipu opopmiIeHnH pUCYHKOB HYKHO COOJIIOaTh Clieaytolue TpeOoBaHus

Pucynoxk pomxeH umerp HoMep M HaszBaHue. Hampumep, «Pucynok 1. [unammuxka
CpEeIHEMECSYHOM TeMIlepaTypbl Bo3ayxa». Ha3spBaHue pucyHka, B OTIMYME OT Ha3BaHMS
TaOJIMIIBI, TOMELIAIOT 1101 pUCYHKOM. Hymepanus puCyHKOB 110 BCEMY TEKCTY «CKBO3HAs».

[IpuMedanuss K pUCYHKY MUIIYT Cpa3y IOc]e Ha3BaHUs Oojiee MENKUM IHIPUPTOM WM
KYPCHBOM.

Ecan onuH puUCYHOK COCTOMT M3 HECKOJIBKHUX Tpadukos, (ororpadwuii, cxem u T.1.,
KXyl UX 3TUX 4YacTel oOo3HayaroT OykBamMu pycckoro andasuTa. IIpu cchuike B TekcTe
MO’KHO YTOUHUTB: puc. la mnm 1r.

Ecnu 3to TpeOyercs, He0OX0AUMO AaTh JEreHAy K pUcyHKy. Ocu rpadUKOB JTOJIKHBI
ObITh 00O03HaueHbl. CyllleCTBEHHBIE YAaCTU PUCYHKAa HMHOIJIA TMOJE3HO BBIIEIUTH C MOMOILBIO
CTpEJIOK, KOHTYpa WJIM IITPUXOBKU. PUCYHKM MOTYT OBITh LIBETHBIMH WM YEPHO-OENbIMH, 11O
YCMOTpeHHIO aBTopa. He HyXKHO cTpeMUThCs cenaTh rpaduky, AuarpaMMbl U CXEMbI LIBETHBIMU
pu 0OpMIICHUH TEKCTa PadOTHI.

Tunsl rpa@ukoB M AuarpaMMm: JIMHEWHBIM — JIMHUS COelMHAET Oojiee TpeX TOuYeK. DTOT THUI
rpaduka HUCHOIB3YIOT, €CIU COEIUHSIEMblE TOYKHM CBS3aHbl BO BpPEMEHM (JMHAMHUKA) WU
IpoCTpaHCTBE (M3MEHEHHE TOKa3aTeNs B rpagueHTe). Ba)kHO MOMHUTB, YTO HA OJHOM Tpaduke
HE JOJDKHO OBITh OOJIBIIE TPeX KPUBBIX; CTOJIOYATBIM — MPUMEHHM KO MHOTUM CIy4asM.
Hanpumep, xoHTposb M BapuaHThl omnbiTa. [Ipu OoibIIoON pa3HMIlE MOXXKHO HCIHOJIB30BaTh
“paspesbl” B cTosionkax. Eciu 1aHHbIE OTpaXkaroT CpeAHKE BEIMUMHBI, HY)KHO MOKa3aTh pa3Max
UX BapHabeNbHOCTH (OIMOKY CpeqHel WM cpeaHee KBaJpaTUyHOe OTKiIOHeHue). [lis sToro
MpU TOCTpoeHuH Tpadukos, Harpumep, B nporpamme Excel HyxHO BBIOpaTh ommuio «Dopmat

pPAAOB JaHHBIX» U BKIAAKY «Y- IIOrpCIIHOCTH



KpYroBble AHarpamMMbl HCIOJB3YIOT AJIsi MOCTPOEHUS PA3JIMYHBIX CIIEKTPOB, T.€. B CIyyasx,
KOT'JIa JAHHBIE BBIPAXKEHBI B OTHOCUTEIHHBIX BEIMYMHAX (JIOJIAX, MPOIIEHTAX IPaIycax).
3-X-MepHBIC TUArpaMMBbl CTPOSIT, HAPUMEP, KOTJa €CTh HEOOXOIUMOCTh B TPEThEH OCH s
OTpakeHMsI JaHHbIX. Kpome TOro, MOXHO cjaenaTb OOBEMHBIE H300paKeHUsI 2-MEpPHBIX
rpaduKoB: TMHEHHBIX, CTOJIOYATHIX, MJIOIIATHBIX.

B crpykrypy BKP Bxogsart:

TumynvHolll TUCH.

Turyneneiii muct BKP  nmommkeH cooTBeTrcTBOBaTh 00pasily, NPEICTaBICHHOMY B
[TonoskeHUH O BBIMYCKHBIX KBATH(DHUKAIMOHHBIX PAa0OTax, YTBEPKICHHOM YUYEHBIM COBETOM
BbI'Y 22.09.2015 (mpotoxosNe7).

Cooeporcanue.

TpeTrs cTpaHula NpeACTaBIsAET COAEpKAHUE paOdOThHI ¢ YKa3aHUEM CTPaHUI] OTAEIbHBIX
IJIaB ¥ pa3esioB. 3arojioBKU B COAEPIKAHUU JTOJKHBI TOYHO TIOBTOPSITH 3ar0JIOBKU B TekcTe. He
JIOITyCKAETCsl COKpalaTh WM JaBaTh 3aroJIOBKM B Jpyroil ¢gopmymuposke. Ilocieanee cioBo
3aroJIoBKa COCAHMHSIIOT OTTOYHMEM C COOTBETCTBYIONIMM €My HOMEPOM CTPAHHIBI B IPABOM
cTonb11Ie oriaBiieHUs. [ 1aBbl OT IUTEPATypPHOTO 0030pa 10 00CykAeHUS HyMepyloT. BBenenue,
BBIBO/JIbI, CIUCOK JIUTEPaTyphl MPUBOIAT 0e3 HOMepoB. TekcT 3TUX yacTeit paboThl, Kak U TjaB,
HAYMHAIOT C HOBOHM CcTpaHWIIBL. [J1aBBl MOXHO JEITUThH HA TOJIpa3elibl, a MOApa3Ieibl — Ha elle
Oonee menkue (parmentol. ConepKaHUE HYXKHO COCTaBUTH JOCTATOYHO TMOJIPOOHO, YTOOBI
XOpOIIIO OTPa3uTh CTPYKTYypy padoTel. B To ke Bpems, HEOOXOAMMO H30exaTh HM3JIHIIHEH
netanuzanuu. [IpumepHsiit 00bem 2/3 — 1 cTpanuia.

Beeoenue.

OcHosHnas yacms / Jlumepamypuuiii 0630p.

3aknrouenue / Obcystcoenue pe3yibmamos.

DKcnepumenmanvHas 4acms (Npu HAIUYUL).

Bv16o0wi.

Cnucox rumepamypol. Odopmisiercs mo 'OCT P 7.0.5-2008 / TOCT P 7.0.11-2011.
Ipunoscenus (npu Hanuuuu,).

[Tpunoxkenuss 0003HAYAIOT 3arfiaBHBIMH OykBaMu pycckoro andasurta: [Ipumoxkenue A,
[Tpunoxxenue b u 1.1. Eciiu B pabote oaHO npunoxenue, oHo o0o3HavaeTcs Kak "[Ipunoxenue
A". Kaxnoe mpuioxeHrWe IOJDKHO MMETh CBOE Ha3BaHWe. Has3BaHus T7aB, a Takke CJOBa
«BBenenne», «Comepxanue», «Crnucok nuteparypbl», «llpumokeHue» cienyer BBIIEIUTH
Oonee kpymHbIM mpupTOM (Hampumep, 18), 10O HCMOIB30BaTh 3ariiaBHbIE OYKBBI /WM
noyupHbeiid mpudT. Touka B KOHIIE 3arojoBKa HE CTABUTCS. 3arojOBKH PacIojararoTcs

MocepeIMHe CTpaHUIlbl. BHYyTpH 3aroioBka TEKCT IODKEH OBITh PAaBEH MEXKIYCTPOUYHOMY



WHTEpPBaJy B OCHOBHOM TEKCTE. MeXly 3aroJloBKaMy pa3HbIX YPOBHEH, a TAK)KE OT 3aroJioBKa
70 TeKCTa, MHTEpBall JOJDKEH ObITh B 1,5 pasa Ooible, YeM MHTEpBaJd B OCHOBHOM TEKCTE
CTpaHULBI.

1.3. IlpuMepHasi TeMaTHKa U NOPSAJAOK YTBEePXKIEHHUSI TeM BbINYCKHBIX
KBAJIM(PUKANMOHHBIX PadoT

TemaTuka BBITYCKHBIX KBaTM(PHUKAIMOHHBIX pabOT [OHKHA OBITh HAIpaBieHA Ha
pemieHre TPOPEeCCHOHATBHBIX 3aad: (YHIAMEHTAIbHBIE HCCICIOBAaHHUS 10 aKTyaJbHBIM
npobiieMaM COBPEMEHHBIX XHUMHYECKMX HayK, OCBOCHHE U pa3paboTKa HHHOBALMOHHBIX
XUMUYECKUX TEXHOJOTHUM.

bakanaBpckas pabora MOXeT ObITh pehepaTUBHON U SKCIIEPUMEHTAIBLHOM, B IIOCIETHEM
ciIy4yae JIOJDKHA coJiepKaTh COOpaHHBbIE M 00paboTaHHBIE aBTOpPOM Marepuaisl. [lepedyennp Tem
BBIMMYCKHBIX KBATH(DHUKAIIMOHHBIX Pa0OT OakajnaBpoB pa3palaThiBaeTCsd W YTBEPXKAAeTCA Ha
yueHoM coBeTre EcrtecTtBeHHO-reorpaduueckoro akyiapbTeTa M JOBOJAUTCA JO CBEICHUs
oOyuaromuxcs (IyTeM pa3MeUIeHHsT Ha CTpaHHIE Y4YeOHOTO CTPYKTYPHOTO MOJpa3/eeHUs
opuimansHoro caiita BI'Y B mogpasnene «YueOHbIN mpoliecc») HE IMO3JHEE YeM 3a LIECTb
MmecsneB 10 aatel Hayana ['MA. Beibop Tem BKP ocymiectBisieTcss 00y4aronumucs He Mmo3aHee
YyeM 3a IecTb MecsleB A0 Aarhl Hayana [MMA B paMkax Hay4yHO-HCCJIEIOBATEIbCKOW PabOTHI
kadenpsl. BeiOpanHas Tema ucciieJoBaHHUsI MOXKET ObITh YacThIO T'paHTa WJIM 3Tala BIMOJTHEHUS
IJIaHa HAyYHO-HUCCIIEe10BaTENIbCKON pabOThl yUEOHOTO CTPYKTYpHOTO nojpasenenus bI'Y.

[Tocne BoIOOpa Tembl BKP oOywarommiics mumieT Ha UM 3aBeAyIoUIero kadenpoii
3as1BJICHHE O 3aKPEIUIEHUH 3a HUM TeMbl U pykoBoauteins BKP.

Ha ocHoBanuu 3asiBieHuit 00y4aromuxcst kadenapoil moAroTaBIuBaeTCs MPOCKT MpUKa3a
00 ytBepxkieHuu TeM BKP u Ha3zHaueHuun pykoBoauTeneil, KOTOPbI HalpaBseTcss HA MOAIUCH
PEKTOPY WM HMHOMY YIIOJHOMOYEHHOMY WM JOJDKHOCTHOMY JMIy. B mpoekre mnpukasa
00s13aTeNIbHO yKa3bIBaeTcs (amuiius, uMs, ordyectBo pykoBoautens BKP, nomkHocts, ydyenas
CTerneHb U (WIK) 3BaHMe, MPUHAAIEKHOCTh K Kadeape, tema BKP u gamunus, ums, otuectBo
o0yyJaromerocs.

Konuu npukazoB o6 yrBepkiaeHun teM Hu pykoBoguteneii BKP mpenocrasmsiorcs B
rOCYy/IapCTBEHHYIO DK3aMEHALMOHHYI0O KOMHUCCHIO HE IMO3JHEE, YeM 3a 2 KaJCHAAPHBIX THA 10

JTHS 3aIIUTHI.

1.4. Ilopsiok oopmiIeHUs U MPEACTABIEHUS B TOCY/IaPCTBEHHYIO aTTECTAIHOHHYIO

KOMHCCHIO BBINTYCKHOM KBAJIN(UKALNOHHONH padoThI



Brimycknas kBanudukanronHas paboTa J0JDKHA MPOUTH ampodaruio (Mpea3anuTy) Ha
Kypupylouen kadenpe uin Ha OOIEHHCTUTYTCKOW KOH(EpeHIIMU 1 IPOBEPKY TEKCTa Ha 00bEM
3auMcTBOBaHusA U pasmeleHa B AIC «BY3y», na Untepuer-noprane bI'Y.

YyebHoe cTpyKTypHOE noapaszaenenue (kadenpa) bI'Y obecrnieunBaeT mpoBepKy TEKCTOB
BKP Ha 00b¢éM 3amMcTBOBaHMI uepe3 OpUIMAIBLHBIN CepBep, pa3MelleHHbIH Ha HHTepHET-
noprane BI'Y, u odopmiser cooTBeTcTByIONIee 3aKIOYCHHE (CKPHHILOT CIPAaBKH, TIC
oTpaxkaercs crerneHb opuruHaibHocTH BKP) k kaxmoii pabore He mo3mHEE, 4eM 3a CEeMb
pabouux mHEH 1o mporeaypsl 3anuThl BKP.

CeeneHusi 0 MpoBepke Ha O0OBEM 3aMMCTBOBAHUS YKa3bIBAIOTCS HA TUTYJIHHOM JIMCTE
BKP. [lomycTuMBII NPOLEHT 3aUMCTBOBAHMS W3 BHEIIHUX MCTOYHUKOB ONPEIEISAET
pyxoBoautens BKP B cooTBeTcTBUM CO crienu(HKOi ncCaeT0BaHus pabOTHI.

[Tocne mponenypsl npoBepku TekcTa BKP Ha 00beM 3aMMCTBOBaHHS OTBETCTBEHHOE
JOJKHOCTHOE JIMII0 y4eOHOT0 CTPYKTYpHOTO noapasaeneHus pasmeniaetr Tekct BKP (B popmate
*pdf), 3a wuckmouenmem TexkcroB BKP, comepkammx — CBeNeHHUS, COCTABJISIOIINC
rocynapcrBeHnyto Taitny, B AUC «BY3» u B anekTpoHHO-OnOMMoTeunoi cucteme BI'Y He
MO37HEE YeM 3a ceMb paboumux AHel no mpoueaypsl 3ammuthl. [Tocne pasmemenuss BKP B AUC
«BY3» pabora nybmnukyercs Ha MHTepHer- noprane bI'Y aBromMaruuecku B TE€UEHUE CYTOK C
MomeHTa ee pasmenieHus B AC «BY3»y.

OTBEeTCTBEHHOCTh 3a COOJIO/IeHHEe TpeOOBaHW 3aKOHOJATENbCTBA Poccuiickoit
O®enepaunn Kk Tekctam BKP, B Tom uuncie 3a u3bsATHE NPOU3BOJCTBEHHBIX, TEXHUYECKHUX,
SKOHOMHUYECKUX, OpPraHU3alMOHHBIX M JPYTUX CBEIEHUM, CBEIECHUM O pe3ysbTarax
MHTEJJIEKTYyalIbHOM JESITeIbHOCTH B HAyYHO-TEXHMUYECKOH cdepe, 0 crnocodax OCyIIeCTBICHUS
npo(hecCHOHANBHON JEATEeIbHOCTH, KOTOpPhIE MMEIOT JAEHCTBUTEIbHYIO WM IMOTEHIHAIBHYIO
KOMMEPUYECKYIO0 IIEHHOCTh B CHJIy HEM3BECTHOCTHM HMX TPEThUM JHIaM (Jajnee — HU3BATHE), B
COOTBETCTBUHM C pELICHHEM NpaBOO00JafaTeNs, HECeT OTBETCTBEHHOE JOJDKHOCTHOE JIMIIO
y4eOHOTO CTPYKTypHOTO mojapazaeneHusi, pasmectumee Tekct BKP B AUC «BY3» u B
ANEKTPOHHO-O0MOMMoTeuHOU cucteme bI'Y.

Ilocne 3aBepuienus mnoarotoBku oOyuatommmucs BKP  pykoBogurens BKP
IpeJCTaBisieT MMCbMEHHBIN OT3bIB 0 paboTe oOyuatomierocs B nepuosi nmoarorosku BKP (nanee
— ot3bIB). He mo3anee, yem 3a msath kKameHaapHbIX qHer 1o 3amutel BKP pykoBoguTens BKP
obecreunBaeT 03HaKOMJIEHHE 00Y4aroIIerocs ¢ OT36IBOM.

BKP wu om3bIB mepenatorcst  oOyyaromMMCS — CEKpeTapio  TOCyJapCTBEHHON
HK3aMEHAIIMOHHOW KOMHCCHH, B KOTOpOW OyaerT mpoxoauTh mporeaypa 3ammtel BKP He
MO3JIHEE, YeM 3a 2 KaJICHJApHBIX AHS 10 AHS 3aluThl. [lonyyeHue oTpunaTrenbHOro OT3bhIBA HE

SABJISICTCS MpensTCTBUEM K npeacTaBieHnto BKP k npouenype 3ammursl.



B cinyudae HeymoBIETBOPUTENIBHOTO pemieHus ['0CymapCTBEHHOW 3K3aMEHAIMOHHOM
KoMuccu mo koHkpeTHo BKP oTBeTcTBeHHOE AOMKHOCTHOE JHUIO YU4EOHOTO CTPYKTYPHOTO
MOJIpa3JielIeHus B 3TOT ke JieHb u3biMaeT padoty u3 AUC «BY3» u 35eKTpoHHO-OHOIMOTeYHOH

cucteMsl bI'Y.

1.5. Ilopsigok 321U THI BHINYCKHOM KBAIN(pUKAINOHHON PadoThI

[Ipencenarens AaeT CIOBO COMCKATENIO;
Jokian couckaresns;
Bomnpocs k couckarento;
OTBeThI Ha BONPOCHI;
UiieH koMUCCHH (CEKpETaph) YNTAET OT3bIB HAYYHOT'O PYKOBOJUTEIIS;
Bricka3biBaHUs 4WIEHOB KOMHUCCHUU;
3aKIII0UYUTEIBHOE CIOBO COMCKATENS (BbIpakeHUe 01arogapHoOCTH).
IToaroroBka nokinana

Ha noxnan orBeneno 10 MuH. MOXHO caenaTh €ro HECKOJIbKO Kopode. Eciau nmumwur
MOJIO)KEHHOTO BpEeMEHH OYIeT, HampOTHB, MPEBBIIICH, MpEAceNaTeNlb UMEeT MpaBO IMPEpBaTh
BBICTYIUICHHE.

[Inan noxmnana

BBenenune nomkHO oTpaxarh npodiaemMy, 0ObEKT HUCCIIEeI0BaHMs, aKTyaJbHOCTh pabOoThl,
4YTO M3BECTHO U €Illeé HEU3BECTHO IO JaHHOMY Bompocy. ChopmynupoBaTh Lenb U 3a7adu
UCCIIEIOBaHMs. JTO COKpAIIEHHBIH BapUaHT COOTBETCTBYIOIIErO pasjena padotsl. Ilo Bpemenu
W3JI0KEHHUE JI0JDKHO 3aHUMAaTh TpuMepHO 1-1,5 MuHyTHI (OKOJI0 2/3 CTp. TEKCTa JTOKIAAa).

Matepuan u Mmetonsl. KpaTko nepeduciauTh: Ile W KOrja MNpoBoaMiIach pabora, ee
METO/bl, 00BbEM MOJYYEHHBIX JaHHBIX. EcCIM MeToJapl CIOKHBI WJIH OOBEMHBI, MOXHO
IpeCTaBUTh MH(OPMAIMIO B BUJIE cXeMbl MJIH Tabuuiel. 1 muH. (1/4 ctp.).

Pesynprarel. DTy yacTh JOKIaja Jydlle MOCTPOUTH KaK pa3BEPHYTOE H3JI0KEHUE
Ka)XJIOTO BBIBOJIA C 0OOCHOBAHHUEM €T0 JaHHBIMH TaOJIUI M PUCYHKOB. 6 MuH. (2-2,5 cTp.)

O6cyxnenne. HyXHO moka3aTb MECTO IOJIyYEHHBIX Pe3yJbTaTOB B JAHHOM HAay4YHOM
HanpaBieHud. KpaTko CpaBHUTh CBOM MaTepuajibl C JAHHBIMH JPYTHUX CIEIHATUCTOB,
NOATBEPANTh WA BBIPAa3UTh HECOIIacMe. BBIIBHHYTh THUIOTE3BI W MPEIIOIOKEHUS,
obbscHstomue pe3ynbrarsl. 1-1,5 mus. (0,5 cTp.).

BriBoas! nin 3akimroueHue. MOKHO 3a4nTaTh BBIBOJIBI, HO JIy4IIle MOABECTH UTOT paboTe
B HECKONbKUX (pazax. [lokazaTb HOBU3HY TIIOJIy4E€HHBIX pE3yJbTaTOB U BO3MOXHOCTb
npakTryeckoro npumenenus (0,5 MuH.).

3akmounTenbHas (pasa qokiana: «biaromapro 3a BHUMaHHEY.



CoBeTsl 110 MOATOTOBKE JTOKIa/1a:

[TpopenernpoBarh JOKIAJ BCIyX HECKOJIBKO pa3, 3aceKas IIPH 3TOM BpeMs.

TouHO yJI0XUTbCS B OTBEAEHHOE BpeMs — 10 MUHYT.

BripaboTath CrioKoiHYI0, HO BBIPA3UTENbHYIO (C aKLIEHTAMHU Ha BaYKHBIX MECTAaX) MaHEPY pPeuHu.
HMeTh COOTBETCTBYIOLIMI BHEIIHUN BU/JI (BXOAUT B OLICHKY Ballleil KBaTH(PHUKAIUN).

HNmers Ha 3ammure mpu ceOe MONHBIA TEKCT Jokiaga Ha 3-4 c., 4TOOBl BCerja HMETh
BO3MO>KHOCTb €70 IIPOYECTh B CIIyyae 3aMeIIaTeIbCTBA.

[IpogymaTh OTBET Ha KPUTUKY pEIIEH3EHTa, eciau oHa uMmeercs. Hampumep, “C 3ameyaHusiMu
COTJIaCEH, OJTHAKO XOTEJIOCH Obl MOSICHUTD ...».

[Tponymarh OTBETHI Ha BO3MOKHBIE BOIIPOCHI Ha 3amuTe. OTBETHI IOJKHBI OBITH KPATKUMH, HO
SACHBIMM M KOHKpETHbIMH. Eciau Bbl He M3yuyanu NaHHBIN BONPOC, MOXKHO OTBETHUTH: “ITO
MHTEPECHBIN acreKT MpoOaeMbl, HO OH HEe BXOJWJ B 33JjauM HaIIero uccienoBaHus. OqHako u3
JUTEepaTyphl U3BECTHO, 4TO ... (1-2 ¢pasbr)” wan “CoOCTBEHHBIX JAaHHBIX y HAc MO 3TOMY
BOIIPOCY HET, HO aHAJIU3 JIUTEPATyPhl MOKA3bIBAET, UToO...”

[ToaroroBka miutocTpanuil 11 10KIaa

Wnmroctpanuy 111 3alUThl MOTYT OBITh MPEACTABIEHBI B JTI000M U3 IBYX (hopm:
npeseHTayss B nporpamme PowerPoint (uwcio cmaiiioB He a0KHO ObITh Gosiee 20). DtoT
BapHaHT B [IOCJIETHUE T'0JIbl cTajl HanboJiee paclpoCTPAHEHHBIM;

HaOop TalJMIl U PUCYHKOB Ha CTaHAApTHBIX jJucTax BatMaHa ((popmar A0, AO+). KonuuectBo
T1aKaToB 5-7.

K BBemenuto. Eciin 0ObeKT He BCeM HM3BECTEH, IOJIE3HO IOKa3aTh €ro PUCYHOK WU
doTorpaduto.

K wmarepmaiam u meromam. MoXXHO TOKas3aTh: a) KapTy ¢ OOO3Ha4YeHHEM paloHa
uccnenoBanus, 0) ¢dotorpaguu ucciIenyeMbIX YYacTKOB, B) PHUCYHKH WIH QoTrorpaduu
npubOpOB, T) CXeMy OIbITa U T.J.

K pesynpraTtam: Tabmuibl ¥ pUCYHKH, OTpa)kalollde OCHOBHBIE PE3yibTaThl paOOTHI.
Bpewms nemoHCTpanuu pucyHka win Tabnuusl: 5-12 cek.

TpeboBanus k TabIUIIAM U PUCYHKAM, HCIIOJIB3yEMbIM Ha JIOKJIAZe

HezaBucumo oT crioco0a JE€MOHCTpallMi WJUTIOCTpAaluil (MyJIbTUMEIUa MPOEKTOp, WU
ITaKaThl) BAXKHO IIOMHUTB, YTO:

TaOJIMLbI U PUCYHKH TOJDKHBI OBITH JOCTATOYHO KPYMHBIMH, UX COJIEp)KaHUE JIOJIKHO OBbITh
MOHATHBIM MPUCYTCTBYIOIIUM U3 MOCIEIHUX PsI0B ayJUTOpuu. s 3TOr0 OHU HE JOJKHBI
OBITH MeperpykeHbl HHPOpMaLeil — BCce TOJIBKO caMoe HEOOX0UMOE;

y TaOJHIl U PUCYHKOB JOJKHBI ObITh HA3BaHUA JIETKO YMTAE€MbIe Ha3BaHUS; Y PUCYHKOB BaXHO

He 3a0bIBaTh MPUBOINUTH JICTEHAY U 0003HAUYCHHS Oceii; o [|B TabIMIIax 03arjiaBUTh BCE KOJIOHKH,



HE JOJIX)KHO OBITH IECTPOTHI IBETA U HITPUXOBKH.

2. TPEBOBAHUS K T'OCYJAPCTBEHHOMY KAMEHY 110 XUMUHU

2.1. Ilporpamma rocy1apcTBeHHOI0 IK3aMeHa.

l'ocynapcTBeHHBI 3K3aMEH  SBISETCS  00s3aTeNbHOM  (OPMOH  TOCYIapCTBEHHOM
aTTeCTallMd CTYJCHTOB, OOy4aBIIUXCS 1O HampaBieHuto noarotoBku 04.03.01 — Xumwus,
npodmib AHATUTHYECKAs XUMUS.

OO0mme Tpe0OBaHUSA K NOATOTOBKE BBIIIYCKHUKOB:

B cooTBercTBMM ¢ TOCYJapCTBEHHBIMH OOpa30BaTEbHBIM CTaHAApTaM, KaxJIbli
BBIITYCKHUK JIOJIKEH yJIOBJIETBOPSTH CIEIYIOLUM OOLIMM TPeOOBAHUSAM.

1. CBoboaHOe BiaJeHHE OCHOBHBIMU IOHSTUSAMH, TEPMHHOJIOTHEH, TEOPETHUECKUMHU
MOJIEISIMU U METOJAAMHM COBPEMEHHOM XHMMMHU, IEPEUYUCICHHBIMU B TPUBEIACHHON HUXKE
IIporpamme.

2. JletanpHOE 3HAKOMCTBO C MAaTeMAaTHYECKHMH, CTATUCTHUYECKUMH U (PU3MUYECKUMU
METO/aMH, HMCIIOJIb3YEMbIMH JUISl PEeIeHUs] XUMUUYECKHX IpoOjeM, YMEHUE NMPUMEHATh UX Ha
IIPAKTHKE.

3. YMeHue pemiath TUIOBBIE 33[a4H, PACUETHOI'O, TEOPETUUECKOIO MU METOAMYECKOIO
IUIaHA.

4. Ymenue 3¢pdexTuBHO paboTaTh C HayyHOU, Y4eOHOW M CIIPaBOYHOI JIUTEpaTypoil 1o
CIEUAIBHOCTH.

5. YMeHue miIaHupoBaTh U OCYILECTBIATh XUMHUECKUN 3KCIEPUMEHT (CHUHTE3, aHAJIU3,
UCCIIEIOBaHNEe, U3MEpeHUsI), 00padaThIBaTh Pe3yJbTaThl IKCIEPUMEHTA, TPAMOTHO O(OPMIISAThH
IIOJTyYE€HHBIE PE3YJIBTATHL.

6. 3HaHHWE OCHOBHBIX HAIIPaBICHUHM NPUJIOKEHUS XHMUYECKUX NPEICTaBICHUH U
METOJIOB B CMEKHBIX 001acTax: (pu3nke, OMOJIOTUH, OXpaHe IPUPOJIbl, HAPOIHOM XO3sICTBE.

OcHOBHbBIE 3aJ7]aud TOCYJApCTBEHHOI'O 3K3aMeHa: OILEHKAa YpPOBHS OCBOEHHUS Y4EeOHBIX
JUCLHUIUIMH, OIpPEeNSIONMX MpopEeCcCCHOHATIBHYIO MOJArOTOBKY, BBISBJICHHE COOTBETCTBUS
MOJTOTOBKH BBIITYCKHUKOB KBaJIM(UKAIIMOHHBIM TpeOOBaHUSM, OIIpEEIEHHBIM
rocy/1apCTBEHHBIMU 00pa30BaTeIbHBIMU CTaHIapTaMH.

[Iponienypa rocy1apCTBEHHOTO 3K3aMEHA.

I'ocynapcTBeHHbIM KBaJM(HUKAIIMOHHBIN HK3aMEH NPOBOJUTCA MO OKOHYaHMM 10
cemectpa. llepen sK3aMeHOM NPOBOJAUTCA LMK KOHCYJbTauuil (0030pHBIX Jekuuit). Ha
MOATrOTOBKY K 3K3aM€HaM OTBOAMTCS He MeHee 10 nHeil.

B nenp arrecranuu CTyIEHT MOJydaeT OWIIET, COACPKAITUN TEOPETUIECKHUE BOTIPOCHI 110
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ciaenyromum pasaenam: «Heopranudeckass XumMus», «AHaIUTHYECKas XUMUs», «Duzuueckas
xumusy», «Opranuueckas xumusi, «BbICOKOMONEKISIpHBIE COENMHEHUA», «XUMUYeCcKas
TexHoJorus». Bce OmieTsl exeromHo ytBepkmaroTcs mnpencenarenem ['DOK. Ha moarotorky
IIPEIOCTABIISAETCS 2 aKaJeMUYEeCKUX 4yaca. Bo Bpems 3K3aMeHa CTyAEHThl MOTYT MOJb30BaThCS
y4e€OHBIMU IpOrpaMMaMU U CIPAaBOYHOM JuTepaTypoil. IIpoaomkureasHOCTh onpoca CTy/IEHTa,
B KOTOPOM YYacTBYIOT HE MeHee IBYX uieHoB ['OK, He nomkHa npeBbiiaTth 45 MUHYT.

[lo utoram rocymapctBeHHOro sk3ameHa uwieHsl ['DOK mpuHumaroT aBa perieHus mo
KaXJIOMY CTYACHTY: 00 oOOmeill OIeHKe TOCYZapCTBEHHOIO0 SK3aMEHa, O COOTBETCTBUHU
MOJTrOTOBKH BBIITYCKHUKOB KBaJTM(UKAIMOHHBIM TpeboBanusim ['OC.

OOmias omeHKa %K3aMeHa CKJIaJbIBAeTCS M3 OIICHOK 3a pEIIeHHE 3a/lad U YCTHBIX
OTBETOB, KOTOpBIE BBICTABIAIOTCA 10 naTHOaubHOM cucteme ("oTiaumunHo", "Xopormio",
"yAOBIETBOPUTENHHO", "HEYNOBIETBOPUTEIHHO'") OTAENBHO 3a KAXKIYIO0 3a7ady M KaXKIbIid
BOIIPOC dK3aMeHanoHHoro Owiera. HecootBerctBue TpeboBanusim ['OC ycranaBmuBaercs B
Clly4ae OIICHKH "HeyJ0BJIETBOPUTENHLHO" KaKoro-11ub0 U3 BOMPOCOB OuiieTa.

[Tocne oxoHuUaHUs SK3aMEHAa Ha KaXJIOro cTyiaeHTa uieHamu ['OK, mpuHHMaBmIuMu
9K3aMEH, 3aI0JHAETCS OLICHOYHBIN JIUCT CAAYU FOCYAAPCTBEHHOIO K3aMEHa C MPEUI0KEHUSIMU
[0 OLIEHKE T'OCYJapCTBEHHOTO 3a1aHus (Omiiera) U CTEMEeHH COOTBETCTBHS MOITOTOBICHHOCTH
BhIyckHHUKa TpeboBanusm ®I'OC BO.

OxoHYaTeIbHOE PEIICHHE IO OLIEHKaM M COOTBETCTBUIO YPOBHS 3HAHHWI BBIITYCKHHKA
tpeboBanusiM PI'OC BO ompenensercss OTKPBITBIM T'OJOCOBAaHUEM MPHUCYTCTBYIOIIMX Ha
sk3ameHe wieHoB DK, a mpu paBeHCTBE roJIOCOB pEIICHHE ocTaeTcs 3a mnpencenarenem [OK.
PesynbpTaTsl 00CyX/1€HUS 3aHOCATCA B MPOTOKOJ. PemieHue cunrtaercss JeMCTBUTEIbHBIM, €CIIU
Ha 3aceJJaHUU IPUCYTCTBOBaJIO He MeHee 2/3 uneHoB [ OK.

Pe3ynbTraThl cllaun TOCYJapCTBEHHOTO SK3aMeHa OOBSABISIOTCS B JIEHb €r0 MPOBEICHMS.

[IporpaMMa  rocyJapcTBEHHOIO — 3K3aM€Ha  COCTaBJIIE€TCSs ~ Kak  Iporpamma
MOJIUAUCIMITIMHAPHOTO SK3aMEeHa Ha OCHOBE MPOrpaMM AMCLUMILIMH pabodero y4yeOHOro IiaHa.
[Tporpamma pa3pabaTbiBaeTCsi METOAMYECKONH KOMUCCHEH (haKylIbTeTa U yTBEP)KIACTCS JEKAaHOM
¢dakynpTeTa. OK3aMEHAllMOHHbIE OWJIETHl JOJDKHBI OTpa)kaThb COOTBETCTBHUE IOATOTOBKU

BBIMYCKHUKOB TpeboBaHusM ['OC, BBIHOCUMBIM Ha rOCYAapCTBEHHBIN SK3aMeH.

TEOPETUYECKHE BOIIPOCBI K T'OCYJAPCTBEHHOMY 3JOK3AMEHY 11O
XM

Heoprannyeckass XuMus

Xumnueckue BemectBa. Cmecu. PacTBopsl, kinaccudukarus. KoHneHTpanusi pacTBopa.
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Hucnepcupie cuctemsl, kinaccuukanus. Kommouanele pacTBOpbl. XHWMHYECKHH COCTaB.
XumHuueckue peakTusbl. [IpocTeie U cl10KHbIE BEILIECTBA.

XHUMHUYECKHE peakuuh. ATOMHO-MOJEKYJSIDHBIE MPEACTaBICHUS B XUMHHU. ATOM.
XVMHYECKUE JIEMEHTHI, UX CUMBOJIbL. KoJInyecTBEHHbIE OTHOLIEHUS B XUMUU. CTEXUOMETPUS.
XUMHYECKUE BEIIECTBA, 3JEMEHTHBIM cocTaB. MOJEKyJIbl, aTOMHBIA COCTaB. BajleHTHOCTH.
ATomHBIE U MOJeKyyspHble Macchl. A.e.M. KonuuectBo BemiecTBa. Xumuueckue (GpopMyJibl.
VYpaBHeHUs peakui.

CrexroMeTpHUeCcKHEe 3aKOHBI U UX COBPEMEHHOE COJEpKaHUE. DKBUBAJICHT.

Xumunueckoe ctpoenue. M3omepus, ee Buabl. TayroMmepus.

DOneKkTpoHHbIE MpeacTaBieHuss B xumuu. CtpoeHue u cBoiictBa aroma. llonstue o
kBaHTOBOM MexaHuke. AQO. KpantoBble uncna. llepuoguyeckuil 3aKOH U NEPUOJUYECKAS
cuctema aneMmeHToB /.M. Menpaeneera.

Xumudeckasi CBs3b. KoOBaJeHTHass CBsI3b, MEXaHHW3MBI €€ OOpa3OBaHMs, CBOWCTBA.
Crpoenue monekyn. llonstue o xkBaHTOBOM XuMmHHM. KoOJIMYECTBEHHBIE XapaKTEPUCTUKHU
XUMUYECKHUX CBs3€d. XMMUYECKas CBS3b B aTOMHBIX KpUCTaiax. MeXMOJIEKyIsIpHbIE CBSI3U.
Cunel Ban-nep-Baanbsca. Bonopoansie cBs3u.

[TpuHIMNBE KIIacCHPUKAINKA 1 HOMEHKIATYphl B XUMHU. KitaccuukannoHHbIe CXeMBbl U
npusHaku. O030p KI1acCOB M HOMEHKJIATYPbl HEOPraHUYECKUX BEILIECTB U PEaKIHil.

XUMHUECKUE PeaKlnu, UX KIacCupUKaus 1 MexaHu3Mbl. IHTepMennaThsl, UX CTpOEHHUE
U peaKkIMOHHas ClIOCOOHOCTh. PalukanbHble U HOHHBIE PEaKIUH.

Kucnorel u ocHoBanus. [Iporonus. ['maponns. KoHcTaHTa U cTeneHs ruipoaunsa.

OxucnurenbHo-BoccTaHOBUTENbHBIE peakiuu (OBP). Ctenens okucnenus. OKucieHue u
BoccTaHoBieHue. Oxucnutenu U BoccraHoButTenu. Kiaccuduxauus OBP. Tepmonumnamunka
OBP.

[TogroroBka BBIMYCKHOW KBamu(UKAIMOHHOW paboTel. Pabora ¢ XuMHueckou
auTeparypol. XHMHMYECKHMH SKCHEPUMEHT, ero Tumbl. CHHTE3 W aHaJIu3, MCCIECJO0BaHUE
CTPOEHMS BELIECTBA, ONPEJECICHNE KOJIMYECTBEHHBIX XapaKTEPUCTHK BEUIECTB M XUMHUYECKUX
IIPOLIECCOB. DTarbl MOATOTOBKM XUMHUUYECKOT0 SKCIIEPUMEHTA, IIJIAHUPOBAaHUE U MOJEIUPOBAHUE,
METO/bl, METOJIWKH, KOJIMYECTBEHHBIC pacueThl, y4eT MOOOYHBIX mporeccoB. OOpaboTka
pesyabTaToB. OdopmiieHre 1a60paTOPHOTO KypHasa U My OTMKaIid.

PacTBOpBI, UX POJb B XMMHUHU, TEXHOJIOTMU U IKOJIOTUH, KIacCU(PUKAIMS, KOMIOHEHTHI,
NPUMEHUMOCTh TpaBUia aAJUTHUBHOCTH, TEPMOAMHAMHUKAa o00pa3oBaHMA. PacTBOpUMOCTS.
PactBopenune kak ¢Qusuko-xumudeckuil mpouecc. ConbBartauus (TUApaTanusi) U COJIbBATHI

(rumpatsl). DaKTOPHI, ONPEACIISIONTNE PACTBOPUMOCTD.
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Komnurarushasle cBoiicTBa pacTBOpoB. 3akoHbl Payns. JlmarpamMma COCTOSIHMSI BOJBI.
OcMmoc, ocmotuueckoe nabinenue. [IpaBuimo Bant-T'odda. OOpatHBIi 0ocMoc. MeToabl
ONpEeIETICHUSI MOJIEKYJISIPHBIX MAacc.

ONEKTPOIUTBl M PacTBOPBI  BJIEKTPOIUTOB. DJIEKTPOIMTUYECKAS  AUCCOLUALIMS.
N3otonnueckuii kod¢p¢unuent. DU3NKO-XUMHUECKash TEeOpusi pacTBOPOB. JluanekTpuueckas
MPOHUIIAEMOCTh pacTBOpuTeNs. CTEneHb 3JIEKTPOJUTUYECKOM aucconuanuu. PaBHOBecusi B
pactBopax anekTponuToB. Kaxymasics creneHb aucconuanuu. AKTHUBHOCTH (JIbrowmc).
Koadduuument akrunoctu. [lonstue o reopun Jledas-Xiokkens. MonHas cuia.

[IpoTonuTHyeckne paBHOBECHS B PACTBOPAX CIIA0OBIX HJIEKTPOJIIUTOB. 3aKOH pa30aBiIeHUM
OctBanbna. Jucconmaius (MoHU3anus) BoAbl (aBTomporonus). MoHHOe mpousBeneHue BOJBIL.
Bogoponusiii u ruapokcuibHbi noka3zatenu. bydepusie pactBopsl, ux aeiicteue. bydepHas
€MKOCTb.

I'ereporennsie paBHOBecus. [IpousBeneHne pacTBOPUMOCTH U pacTBOpuMocTh. CoieBoit
a¢pdexr. Peakumm obmena B pacTBopax osnekTponutoB. [IpaBuno bepromne. Paspymienue
KOMILJIEKCOB M PaCTBOPEHHUE OCAIKOB.

Kommnexcusie coequnenus (KC). Koopaunanuonnas teopust Bepuepa. Knaccudukanus,
Homenkinarypa u wu3omepus KC. [uccommamus KC B Bomubix pactBopax. KoHcTaHTbI
HECTOMKOCTH M ycTohunBocTu. ObpazoBanue u paspyuieHue KC.

Xumnyeckas cBs3b B KC. KoopanHanmonsas cBs3b. JIOHOpHO-aKUENTOPHAS U NaTUBHAs
cBsA3b. CTpOo€HHME M CBOHCTBA KOMIUIEKCOB. CIEKTPOXMMHUYECKMM psA JIUrasioB. Teopus
kpuctaymnaeckoro nosst. JCKIL.

[Tepuonnueckas cucrema snemeHTtoB .M. MeHaeneeBa Kak OCHOBa XHMHYECKOU
cucreMaTuk. OOIIME 3aKOHOMEPHOCTH M aHOMAJIMHM B W3MEHEHHMH CBOWCTB JIEMEHTOB M HX
COCIMHEHU.

O6mras xapaktepuctuka rajgorenoB. Ocobennoctu (ropa.

p-asieMeHThl VI rpynmbl MepuogNYecKOr CHUCTEMBI, o0Imas xapakTepucTuka. I[IpocTteie
BEIIIECTBA, CTPOCHHE M CBOWCTBA. XaJbKOTCHM]IbI, XUMHUYECKasi CBA3b. OKCUABI U CYIb(UIBL.
Auruapuast 1 Tuoanruapuasl. Tuoconu. Ilepokcocoenunenus. [lonucynbduabl.

Kucnoponaconepxkamme coenuHeHust cepbl. CepHUCTass KHCIOTa W €€  aHTHAPHI,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. THOCEpHas KHUCIOTa M €€ COJIM, CTPOEHUE HU
cBoiictBa. Cepnble romonenu. Karenaumsa. IlomutnoHoBble kucnoTel M ux coiu. CepHad
KHCIIOTa U €€ aHruapui. Peakunn npucoennHenus kK cepHoi kucnore. [lonncepHsie KUCIOTHI U
UX COJIU.

O6IHaSI XapaKTECPUCTHUKA IMTHHUKTOI'CHOB. A30T, OCHOBHBIC BAaJICHTHBIC COCTOsSHUA,
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OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE TIpeBpalieHns. CTpoeHHe MOJIEKYJIbI 1 OCOOCHHOCTH XMMUU
azota. A30or B mpupoae. DU3HKO-XMMHYECKHE acleKThl MpOoOJeMbl CBA3aHHOIO a30Ta.
[Tomyuyenue u ouucTtka azora. CpaBHEHHE MPOCTHIX BEIIECTB, OOPA30BAHHBIX AJIEMEHTaAMU-
[THUKTOT€HAMU: CTPOEHHE MOJIEKYJI, pEaKLIMOHHAsI CIOCOOHOCTb.

@®ocdop, OCHOBHBIC BAJICHTHBIE COCTOSHHS, WX YCTOHYMBOCTH, OKHUCIHTEIBHO-
BOCCTaHOBUTEJIbHBIE MPEBPAICHHUS, CPABHEHHE C a30TOM.

[THUKTOreHOBOIOPOABI: CTPOEHHUE, CBOICTBA, KOMIUIEKCYIOLIee AelcTBUE. AMMUAK U
dochuH: ycTONUNBOCTH, KUCIOTHO-OCHOBHBIE M OKHCIMTEIHHO-BOCCTAHOBUTEIbHBIC CBOMCTBA.
Conn ammonwust 1 hochOoHHMSI, yCTOMUYHBOCTb.

0O0630p BOJOPOIHBIX COSAMHEHMM a30Ta. [ uapasuH, cTpoeHue, CpaBHEHHE C MIEPOKCHIOM
BOJIOpPOJa M  aMMHAKOM, KHCJIOTHOCTb, YCTOMYMBOCTb, CBOWCTBA, MPOU3BOIHBIC.
['unpokcunaMuH, CpaBHEHME C IEPOKCHJIOM BOAOPOAA, AaMMHAaKOM U  TUAPA3HHOM,
YCTOMYMBOCTb, CBOWCTBA, MPOU3BOJHBIE. A30THCTOBOJOPOAHAST KHUCIOTA M a3UJIbl, CTPOECHHUE,
YCTOMYHUBOCTb, CBOMCTBA.

Kucnoponnele coenuHeHuss a30Ta, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEAKIIUU,
KOMIUIEKCB. A30THCTas KHCIOTa W €€ COJIM, CTPOEHHUE, OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh. A30THasi KUCJIOTA U €€ COJIU, XapaKTep BOCCTAHOBJICHUSI.

Coenunenus ¢Qocdopa, ux ycroiuuoctb. Oxcuasl ochopa. PochopHoBaTUCTAS
kucinota u runodocdurel. docdopucras KUCIOTa, TayToMepus, NMpousBoaHble. DochopHble
KHCJIOTBI M UX IPOU3BOJIHBIE.

Kucnoponcoaepxkaiue coelvHEHUs MbIIIbSIKA, CYpbMbl W BUCMYTa, OKCO- U
rupokco@opmbl. CoeIMHEHNS MBIIIbSIKA, CYPbMbl U BUCMYyTa C CEPON U raJIor€HaMu, THIPOJIU3.
Tuocomnu.

p-aneMeHTsl IV rpynmsl nepuoaudeckoil cuctemsl, obmias xapakrtepuctuka. IIpoctbie
BEIIECTBa, CTPOEHHE U cBOHCTBA. OCOOEHHOCTH XMMHUU YTJepoad. YTIJIEPOJHbIE TOMOLEIH.
[IpencraBnenne o crnenuduke opranudeckol xumuu. OKCHUIBI YTIIEPOaa, CTPOCHHE MOJIEKYI,
CBOICTBa. YToJbHas KUCIIOTA U €€ COJU. BpeMeHHas ’KeCTKOCTh BOJBI.

OcoOeHHOCTH XMMHUU KpPEeMHHsI, CpaBHEHUE ¢ yriaepoaoM. CUIaHbI U alKaHbl, CPAaBHEHHE
YCTOMYHMBOCTH, OTHOILIEHHE K BOJIE, OKUCIIMTEIBHO-BOCCTAHOBUTENIBbHBIE CBOMCTBA. KpeMHUEBbIN
aHTUJIpUJI, CPABHEHHE C YTOJIbHBIM, cBoWcTBAa. KpemHueBble KUCIOTH U X coyd. CUITUKAThl U
KapOOHAThI, 0COOEHHOCTH TUAPOJH3a. 301 U TeIU KpEMHHUEBbIX KucioT. Cunukarens. Kpemuuit
B npupone. Amomocunukarel. Ileomutsl. Llement. Crexna. KpemHuiloprannueckue
coenuHeHus. Cunanounbl. Cuniokcanbl. CUIMKOHBI.

p-anemenThl 11 rpynmel mepuoguveckoil CucTeMbl, 00Ias XapaKTEPUCTHKA, CPABHEHHE C
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P33. bop, xoopauHAMOHHBIE 4YMCa, OCOOEHHOCTH MX cTabunm3anuu. CoemuHeHus Oopa C
BOJIOPOJIOM, TaJIOT€HaMHU M KHUCIOPOJOM. bopHbI aHruapuja, OOpHbIE KHUCIOTBI U UX
MIPOM3BOJIHBIC, CPABHEHUE C aHAJIOTUYHBIMU COCAUHEHHUSIMH KpeMHus. bypa: coctas, ctpoeHue,
runponu3. [lpuMenenne coenuHeHuid Oopa B xumuueckoM aHanmuse. OcobeHHocTH
KaueCTBEHHOT'O ¥ KOJIMYECTBEHHOT'O aHAIM3a COSAMHECHUIA Oopa.

AmoMuanii. OKCHT aTIOMUHUS U €r0 poJib. KHCIOTHO-OCHOBHBIE CBOMCTBA COCAMHEHUM
amomMuHus. ['maponus coneil. MHorosinepHble KOMIUIEKCHL. [eneobpazoBaHue, CpaBHEHHE C
COCIMHEHUSIMU KPEMHHUSI. AJIIOMUHUMN B IIPUPOJIE.

S-3JIEMEHTHI, OO0IIas XapakTEePUCTHKA, TUArOHAILHOE CXOJCTBO, XMMHUYECKasl CBS3b B
coenuHeHusx. KomrmekcooOpazoBanue. PazneneHue, BbIIEICHHE W OUYMCTKA COEIMHEHUH,
XUMHUYECKHi aHanu3. JKecTKOCTh BOJIbI, ONpe/IesIeHre, CIIOCO0bI YCTPaHEHUSI.

Oco0eHHOCTH CTPOCHUST AaTOMOB IEPEXOHBIX 3JIEMCHTOB, CPABHCHHE C HETIEPEXOIHBIMHU.
W3meHenne aTOMHBIX paJuyCcoOB M CBOMCTB B psAJlax U MOATPYIMIAX MEPEXOJIHBIX JIEMEHTOB. d- 1
f-cxatre. KomruiekcooOpasyromiasi CltoCOOHOCTh MEPEXOIHBIX 3JIEMEHTOB. 3aKOHOMEPHOCTH B
M3MEHEHUHU XapaKTEePHBIX CTEIIEHEW OKUCIICHHS MePEXOIHBIX JIEMEHTOB B Psiiax U MOJATrpyMIax,
OCHOBHBIC TEHJEHIMU. V3MeHeHHe YCTOMYMBOCTH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX U

KHCJIOTHO-OCHOBHBIX CBOMCTB KHCJIIOPOJAHBIX COGILI/IHGHI/Iﬁ NEPEXOJHBIX JOJIEMCHTOB W HX

MMPON3BOAHBIX.
XpOM, KOMIIJICKCHBIC COCAMHCHU. FI/I,I[paTHaH HU30MCpuUs. H3o- 151
TeTCPONOJINCOCINHCHU A d-3;meMeHTOB VI T'pyHIibl nepnozu/lqecxoﬁ CUCTCMEI.

[lepokcocoenquHenuss xpoma. AHanuThueckue peakuuu  d-snemeHtoB VI rpymnmbl
MEPUOJNYECKON CUCTEMBI.

XKenezo, kobanmpT, HUKeNb, OOIIAs XapaKTEPUCTHUKA, CPAaBHEHHE C IUIATMHOMJIAMH.
TonkoBaHue TOPU3OHTAIBHBIX aHAIOTUH. OCHOBHBIE BaJIGHTHBIE COCTOSHUS )Keje3a, KoOanbTa U
HUKEJS, B3aUMHbIE IEpexoabl MeXAy HHMH. KOMIUIEKCHbIE COEIMHEHHUS, WX 3HaueHue,
KOOpJMHAIIMOHHBIE 4YHCla, CTPOEHHUE, CpaBHUTEIbHAs YCTOMYMBOCTb, 0Opa3oBaHUE H
pa3pylLIeHHe, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE MPEBpPAllCHUs] W CMEHAa JIMTaHIHOTO
OKPYXEHMSI, aHATUTUUECKNE PEAKIIUH.

d-aneMenThI | rpymibl mepuoIuYecKoil CUCTEMBI, 00IIas XapaKTepUCTHKA, CPABHEHHE CO
HIeJIOYHBIMH  MeTajutlaMH. [IpocThle BellecTBa, 3JIEKTPOXMMHYECKas aKTUBHOCTb, CBOMCTBA,
npumMeHenue. [lepepaboTka mpupoaHOro Chipbsi. OCHOBHBIE BaJEHTHBIE COCTOSHUS, B3aUMHbBIE
NIEPEXO0/IbI MEXKIY HUMMU.

CoenvHEHNs OJHOBAJIEHTHBIX MU, cepedpa U 30J0Ta, YCTOWYMBOCTb, KOMILIEKCHI,

CTpOEHHE, CBOWCTBA. AHAJIUTUYECKHWE PEaKIUW Ha anbpieruasl: peakuuu DenuHra u
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cepebpstaoro  3epkana. Coemunenust memu (II), cpaBrenme ¢ coemuHeHmsimu menu  (I).
KoMmruiekcHble coequHeHus, CTpoeHHue, cBoicTBa. Dddexr SAna-Temrepa. AHanUTHYECKHE
peakiuu. Mogomerpudeckoe onpezeneHue Meau B BoJIHBIX pacTBopax. Cepedpo. Cepebpenue.
[TepepaboTka cepeOpsIHBIX OTXO0B. 30JI0TO, MPUHIIUITHl METAJUTY PTHUH.

d-anementsr I rpynmbl mepruoAMYECKON CHCTEMBI, 00IIas XapakTepucTuka. [lonoxenue B
NEPUOIUYECKON CHUCTEME, CpPaBHEHHUE CO IIEJIOYHO3EMENbHBIMU METAJNIaMU, BaJICHTHBIE
COCTOSIHMS, XMMMYECKas CBs3b B CoeIMHEHMsX. [IpocTele BemecTBa, 3IEKTPOXMMHUYECKAss
aKTUBHOCTb, CBOMCTBA, MpUMEHEHHUE. AMayibraMbl. TOKCHUKOJOTUS IIMHKA, KaAMHUS U PTYTH.
TexHuka Oe30MacHOCTH MPH PabOTE€ C IHMHKOM, KaJMHEM, PTYThIO U HUX COCTUHEHUSIMH.
DKOJOruYecKre MpoOJIeMbl 3arpsi3HEHUS OKPY’KAIOLIEH Cpelbl COENMHEHUSMHU TSDKEIBIX
MeTauioB. ['eoxuMuueckas XxapakTepUCTUKA IUHKA, KaAMUs U pTyTH. Pa3nenenue, BblACICHUE U
OUYNCTKA METAJIJIOB.

Hunk. Oxcupg M TUAPOKCHU, KUCIOTHO-OCHOBHBIE CBOMCTBA. CoOlM IMHKA, THAPOJIU3.
[uukaTtel. KoMIIEKCHBIE COEIMHEHUsI LIMHKA, CTPOCHHE, CBOMCTBA. AHAIUTHUYECKAs XHUMHS
uuHka. Kagmuii, Xummudeckue coeJuHeHus, XuMuueckas cBsizb. OKCHI U TUAPOKCH]I, KUCIOTHO-
OCHOBHBIC CBOMCTBA, CpaBHEHHE C COCIMHCHHSIMHU LHMHKA. Pa3neneHue HMHKA W KaaMHs B
pa3HbIX 00BbekTax. KOMIICKCHBIC COCTMHEHUST KaMHUs, CTPOSHUE, CPAaBHEHUE C COCIMHCHUSIMU
[IUHKA. ABTOKOMILJIEKCOOOpa3oBaHue. AHAIMTHYECKast XUMUS KaMusl.

PryTh. BasieHTHBIE COCTOSIHUS PTYTH, B3aUMHBIE MEPEXOABl MEXIY HHUMH, OCOOEHHOCTH
CTPOEHHS COEAMHEHUH, MPUPOJa XUMHUECKON cBsi3u. OKCUA PTYTH, XUMHUECKHE OCOOCHHOCTH.
Comu prytm (I) wm (II). Cynema. Kamomens. KomruiekcHble coeaMHEHUSI PTYTH,
KOOPJMHAIIMOHHBIE YHCJIa, CPAaBHEHHE C COCIMHCHHSIMH IIMHKA W KaJAMHS. AMUJIHBIC

MMPOU3BOJAHBIC PTYTH. OcHoBanne MuioHa. Peakmus Heccnepa.

AHaJIUTHYECKAS XMMMUS

Xumuyeckue, (HU3MKO-XUMHUYECKHe, (U3MUecKue, OMOJIOTMYECKHE METOJAbl aHalu3a.
Knaccugukaius MeTo10B U UX CpaBHUTEIbHASI XapaKTePUCTHKA.

DNEeKTpOXUMHUYECKHEe MeTOJbl aHanu3a. Kiaccudukanus MeToJOoB W HMX Kparkas
XapaKTEPUCTHKA.

[Torennmomerpudeckuii MeTo |, aHanu3a. M3Mepenne noreHnuana. DIEKTPOXUMUYECKas
syeiika.  VIHAMKATOpHBIA  3JEKTpoOJ M DIeKTpoA  cpaBHeHusa.  Knaccudukanus
MOTCHIMOMETPUUECKUX METO0B, UX XaPAaKTEPUCTHKA.

HNonomerpusi.  Kmaccudukamnusi HOHCENEKTUBHBIX  DJIEKTPOAOB. Bo3HWKHOBEHHE

MOTEHITMAIA Ha CTEKJISTHHOM 3JIEKTpoie. MeToabl onpeielieHUsT KOHIICHTPAIlM HOHOB.
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[TorenunomeTpruueckoe TUTpoBaHue. VI3MEHEHNE 3IEKTPOAHOIO TOTEHIIMAJA B IIPOLIECCE
TuTpoBaHusA. CriocoObl 00HapyKEeHUsI KOHEUHOM TOUKU TUTPOBAHUS.

Kongykromerpuueckuii METOJ, aHaJIn3a. [Ipsamas KOHIYKTOMETPHUS u
KOHJIyKTOMeTpuieckoe TuTpoBanue. O01acTH NpUMEHEHHS METOIa.

Kynonomerpuueckue meronans! aHanu3za. [Ipsmas KyJIOHOMETpHUS U KyJIOHOMETPUUECKOE
TuTpoBaHue. Pacuer konuuectBa BemiectBa. OOjacTH IPUMEHEHMs, IPEUMYIECTBA U
OTrpaHUYEHUS METOJA.

Boasramnepomerpus. Knaccudukanus BOJIbTAMIIEPOMETPUUECKHUX METOJIOB.
KauecTBeHHBIM U KOJIMYECTBEHHBIN BOJIBTAMIIEPOMETPUYECKUIN aHAINU3. MeToabl ONpeeIIeHUs
KOHLIEHTPALlMH BEILIECTBA.

Ontuyeckne Meronsl aHanuza. Kraccudukanus wmeronoB. CHEKTpsl  aTOMOB.
XapakTepUCTUKH CHEKTPAJIbHBIX JIMHUN: TIOJI0KEHUE B CIIEKTPE, NHTEHCUBHOCTD, MOIYLINPHHA.
Crektpsl MosieKys1. OCOOEHHOCTH MOJIEKYJISIPHBIX CIIEKTPOB.

OMUCCUOHHBIN CIIEKTpalIbHbIA aHanu3. KadecTBEHHBIM W KOJMYECTBEHHBIM aHaJIM3.
Ob6nacTu npUMEeHeHHUs, TOCTOMHCTBA M HEJJOCTATKH METO/Ia.

ATOMHO-a06copOIIMOHHBII MeTo1. OCHOBBI METOA, CIOCOOBI MOTyYEHHSI TTOTIIONIAFOIETO
ci10s1 aTOMOB. VIcTOuHMKY n3nydeHus. Bo3aMOXKHOCTH, MpeuMyIecTBa U OrPaHUYEHUS METO/1a.

MonexynsipHass abcopOnuoHHast crnekTpockonus. IlornomeHne cBeTa BELIECTBOM.
Bennuunsl, xapakTtepusyoomue mnoryomeHue. OLeHKa 4yBCTBUTEIBHOCTH (POTOMETPUUYECKON
peakuuu. CrocoObl onpeieNeHus CoAep KaHus BEIECTBA.

Xpomarorpagus. OcCHOBHbIE MNPUHIUIBI MeToAa. PacmmdpoBka XpoMaTorpammsbl.
KauecTBeHHBII M KOJMYECTBEHHBIM razoxpomarorpapudeckuii anamu3. O¢P(EKTUBHOCTh U
CEJIEKTUBHOCTh XpOMAaTOrpapuuecKoro pasaeaeHus.

PaBHOBecue B CHUCTEME «KHCIOTAa — COIPSDKEHHOE OCHOBAaHUE — DPACTBOPHUTEIDY.
KoHCTaHTBl KHCIOTHOCTM W OCHOBHOCTH. KHCIOTHO-OCHOBHBIE CBOMCTBa pacTBOPHUTENEH.
Koncranra aBronpoTonu3za. BiusiHue npupoabl pacTBOPUTEINSI HA CUITY KUCIOT M OCHOBaHHM.

Peaknun komiuiekcooOpa3zoBaHusa. KoanuecTBEHHbIE XapaKTEPUCTUKU KOMILIEKCHBIX
COEJMHEHUI: KOHCTaHTbl YCTOMYMBOCTHM (CTyHeHuYaTble M oOuue), ¢GyHKuus oOpa3oBaHuS,
GyHKIUS 3aKOMIUIEKCOBAHHOCTH, CTENIEHh 00Pa30BaHMsI KOMILJIEKCA.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — peakuuu.  CTaHmapTHBIE W (QOpMalIbHBII
noteHuuansl. CBs3b KOHCTAaHTHI PAaBHOBECUS CO CTaHAAPTHBIMMU IOTeHHHManamu. PDakTopsl,
BIIMSIOLINE HAa HAIIPABJIEHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHI.

KucnorHo-ocHoBHOe THTpoBaHHe. Bua kpuBbIX TUTpoBaHMs. OmpenesieHHe KOHEYHOU

TOYKM TUTpoBaHUS. KHCIOTHO-OCHOBHBIE MHIUKATOPBI, HMX XapakTepuctuka. Bwibop
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WHJIUKaTopa. Bo3MOXHOCTH U OrpaHUYEHUS METOA.

Kommiekconpl W WX HCNOJIb30BaHME B aHanm3e. XenatHeid 3ddekt. I[lonsrue
3¢ (PEeKTUBHBIX KOHCTAHT YCTOMYMBOCTH KOMIUIEKCOB. MeTal-UHIUKATOPbl, MEXaHHU3M HX
nercTBus. Bo3MOKXHOCTH U OTpaHUYEHUSI KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMUSL.

OKHCIUTENbHO-BOCCTAHOBUTEIHHOE TUTPOBAHUE. [Tpumepsi M CII0b30BAHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJOB B aHAJIM3€ OPraHMYECKUX M HEOPraHWYECKUX
BeniecTB. Red-OX-uHAMKaTOPHI, UX XapaKTePUCTHKA.

Metonel  TUTpUMeTpHuecKoro  aHanmm3a.  Kmaccudukamumss ~— MeromoB.  Bumbl
TUTPUMETPUYCCKHUX ONPEICICHUN: MPIMOe, 00paTHOE, TUTPOBAHKE 3aMECTHUTENS. BHIBI KPUBBIX
tutpoBanusa. CrnocoObl (UKCUPOBAHHUA KOHEYHOW TOYKM TUTpoBaHus. [lorpemHoctu

TUTPOBAHMA.

Du3znueckass XUMHS

Xumudeckasi TepMoauHaMuka. OCHOBHbBIE TOHATUS U OIpEAeTICHHs, MPUMEHsSIEMbIE B
XUMHYECKOH TepMmoanHaMmuke. COCTOSIHME CHUCTEMBbl U (DYHKIMH, €ro XapakTepH3yIoIue.
Havana tepmonunamuku. TepmoauHamuueckue noOTEeHUUanbl cucTeMbl. CTaHAapTHbIE
SHTAJIBIIMM U SHTPOIMU XMUMHUYECKHUX BeulecTB. TepMonuHamuyeckue Tadauipl. CBoOOAHAS
SHEPrus M HampaBlieHHe XUMHdeckod peakuuu. Pacuer sueprum I'm66ca (AG) xumumdeckoi
peakiuu. M3yuenne paBHOBeCH. 3aKOH JEUCTBYIOIIMX MacC. 3aKOHBI CMEIICHHS PaBHOBECHS.
[Tonstue ¢azoBoro paBHOBecusi. Da3oBble paBHOBECHs B OJHO- U JIByXKOMIIOHEHTHBIX
cucrtemax. JlmarpaMMbl COCTOSHHS.

VYyenue o pactBopax. OOpa3oBaHue pacTBOpoB. TepMoInHAMUYECKOE OMMCAHUE CBOMCTB
pacTBopoB. PaBHOBECHE KMJIKOT'O pacTBOpa C HacChILIEHHBIM napoM. [leperonka. DkcTpakus u3
pacTBOpoB. PaBHOBecHe JKMIKHX DPACTBOPOB C ra3aMH M TBEPIABIMH BEIECTBAMHU. TBepIble
pactBopbl. Jlnarpamma coctostHust "conb — Boja". CHUCTeMBbl C OTpaHUYEHHOW B3aWMHOM
pacTBOPUMOCThIO KOMIOHEHTOB. KostouaHsle pacTBOpbl. PacTBOpEI BBICOKOMOJIEKYISPHBIX
coennHeHu.  PactBopel  anmekTponuToB.  Kiaccuueckas — Teopus  DIIEKTPOIUTHYECKON
auccounanuu. MoH-aunonbsHbele 1 MOH-MOHHBIE B3aUMOJEHCTBUS B pacTBOpax 3JIEKTPOJIMTOB.
Onucanue TEpMOAMHAMUYECKUX CBOMCTB PacTBOPOB 3JIEKTPOIUTOB. HepaBHOBECHBIE SBJICHUS B
pacTBOpax  BJIEKTPOJIUTOB. [ToaBm>xHOCTH HOHOB. OCHOBBI  DJIEKTPOXUMHUYECKOMN
TepMOJMHAMUKH. PaBHOBecHs B S3JIEKTpPOXMMHYECKON cucreMe. PaBHoBecme "anexktpom —
pactBop". OnekTpoaHbie mnoTeHHHansl. JDJ[C ranbBaHHYECKHX JJIEMEHTOB. MeMOpaHHBII
noTeHuuan. BO3HMKHOBEHHME ABOWHOIO 3JIEKTPUYECKOrO CJIOS Ha TpaHMIE 'DIEKTpoy —

pactBop". OCHOBHBIE MOJICJIBHBIE MPEACTABIECHUS O CTPOEHUH J1.3.C.
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[ToBepxHocTHBIE siBiIeHUs U anacopOuus. [loBepxHocTHOE HaTskeHue. [loBEpXHOCTHBIE
CBOMCTBa PacTBOPOB. AcopOmus Ha TBepAoW moBepXxHOCTU. M3oTepmbl amcopoumu. [Ipupona
a7IcopOLIMOHHBIX siBIeHUH. [IpakTHueckoe npuMeHeHue aacopobuuu. Xpomartorpadus.

Xumuueckass KuHeTuka. CKOpOCTH XHMHYECKHX peakiuil. OOBbsiCHEHHE 3aKOHOB
ckopocteil. CrnoxkHble peakiuu. MexaHu3M XMMHMUYECKOH peakuuu. bbIcTpble peakuuu.
JIumutupyromas craausa. PopManbHO-KMHETHYECKass MOJEIb, €€ OCHOBHBIC IapaMETpBI.
@DaxTopsl, BIMSIOIIME HA CKOPOCTh PEaKLUMU. DHEPIus akTuBauuu. /luHamMuKa MOJIEKYJISIPHBIX
peakuuid. PeryimmpoBanue ckopocrerd peakumil. Karanm3 u karaim3artopbsl. ['OMOreHHBIA U
IFeTEpOreHHbIM KaTaiu3. THIBIl KaTalu3aToOpoB M KaTaJIuTUdeckux cucrteM. OCHOBHbIE
IIPEJICTABJICHUS O IPUPOJE KATAIUTUYECKOTO IEHCTBUS.

Peakuuu B KOHJIEHCHMpOBaHHBIX cpenax. KuHeTmka mpoLeccoB, KOHTPOJIUPYEMBIX
muddysueri. Kunernka peaknuii B xunkoi ¢ase. ['ereporennsie peaxmuu. [Ipomeccer Ha
TBEPAbIX MOBEPXHOCTAX. POCT M cTpykTypa moBepxHOCTeH. AncopOuus Ha MOBEPXHOCTSIX.
Karanutuueckas  akTMBHOCTb  HAa  INOBEpxXHOCTAX.  [Ipomeccbl  Ha  3neKTpopax.
ONEeKTpOXUMHYECKHE Ipouecchl. ['eHepupoBaHMe U HakoIUIeHHE MOINHOCTH. Kopposus

MCTAJJIOB.

Opraspyeckass XuMHs

SIBnenue romosioruu. I"'omMonorndyeckue psisibl. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX
Y XUMHUYECKUX CBOMCTB B TOMOJIOTHYECKUX pAAax.

CTpyKTypHBIE (parMEHTbl MOJEKYJIbl B KJIACCUUECKUX CTPYKTYPHBIX MOJEISAX: aTOMbI U
CBSI3M, paJMKaibl U QyHKIIMOHAJIbHBIE TPYIIbI, CKEJIET U 3aMECTUTEIH. THIIbI CKEIETOB: TOMO- U
TETEPOLICTIHBIE, TUHEIHBIE, PA3BETBICHHBIE, IUKINYECKUE U MOJINLIUKINYECKHE.

N3oMepust U ee BUABL: CKEJIETHAsI, MOJIOKEHUS 3aMECTUTEINS, MOJIOKEHHs reTepoaroma
(MeTamepusi), reoMeTpUYecKas, OTHYECKasl.

['eomerprueckne XapakTEpUCTUKH OPraHMYECKUX MOJEKyd. JIMHEeWHHble, IUIOCKHE,
TeTpa’apuueckue ¢parMeHTsl. JlmuHBI CcBA3e M BajieHTHble yribsl. KoHdopmannoHHas
MOJIBUKHOCTb OPraHUYECKUX MOJIEKYII.

[IpuHIMNIBl KIacCU(pUKAUU U HOMEHKIJIATypbl OpraHM4YecKuX coeAuHeHHU. OCHOBHbBIE
kJjaccbl. Oco0eHHOCTH GU3NYECKUX U XMMHUYECKUX CBOWCTB BELIECTB PA3HbBIX KJIACCOB.

DJNEeKTPOHHOE CTpPOEHHE OpraHuyeckux Mosekya. Mogens Jlptouca. OcoOeHHOCTH
CTPOEHUS HIIEKTPOHHBIX 000JI0YEK: HETO/IeIeHHBIE Maphl, JIAKYHbI, HECTIApEHHBIE SJIEKTPOHBI.

KBantoBoxumuueckue Mmojenu. DJIEKTPOHHbIE OOJaKka U DSJIEKTPOHHBIE OpPOUTAIIH.

OpOuTasibHBIC MOJCIIA aTOMOB-OpraHoreHoB. [Tonstue o rubpuauzamuu AO.
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OpOuTanbHble MOAETH MPOCTHIX M KpaTHBIX cBA3eil. Monens rudpuauzammu AO, THUIIBI
ruOpUIU3aHK Ul aTOMOB-OPIaHOT€HOB.

ComnpsokeHne B OpraHMYECKMX MoJeKyjgaX. Tumbl conpsbkeHus. ApOMaTHUYHOCTb,
paBUiIO XIOKKEIs.

Pacnipenenenre 31€KTPOHHOM IUIOTHOCTHM U JIOKAQJIbHBIE 3JIEKTPUYECKHE 3apsibl B
OpPraHMYECKHUX MOJIEKYJIaX, UX CBSA3b C PEAaKLIUOHHOW CIIOCOOHOCTBIO. DJIEKTPOHHBIE 3PPEKTHI
(MHIYKTHUBHBIE U ME30MEPHBIE) B MOJIEKYJIaX.

CrexyoMeTpUUeCKUe THUIBl OpPraHUYECKMX pEaKIMil: 3aMelleHue, NpUCOeIUHEHNE-
AIIMMUHHUPOBAHNE, TEPETPYNIUPOBKA, MHKIIO3HUI-IKCKITI03UsA. CTpoeHHe MOJIEKYJl CyOCTpaToB
OpPraHUYECKUX PEaKIMi yKa3aHHbBIX THIIOB.

MexaHu3Mbl OPraHUYECKUX peakUuil. DJIeMeHTapHble aKThl 1 MHTEPMEAUATHL. Y CIIOBHS
00pa3oBaHus CBOOOAHO-PAUKATIBHBIX, DIEKTPOPHIEHBIX U HYKICO()UIHHBIX YaCTHII.

CBoOosHOpaAMKaIbHBIE MEXaHU3MBbl B OpraHMyeckux peaknusx. OOpa3oBaHue W
YCTOMUMBOCTH CBOOOHBIX paguKanoB. CyOcTpaThl paiuKaabHbIX PEaKLIUi.

OnexktpoduiabHbIE MEXaHU3Mbl B  OpraHMyeckux peakuusx. OOpazoBaHue WU
YCTOMUUBOCTH 3EKTPOPMIBHBIX yacThll. CyOcTpaThl 3JeKTPOPHIBHBIX PEaKIIHH.

HyxneodunpHbple MeEXaHM3MbI B OpraHu4ecKuX peakiusax. OOpa3zoBaHue U yCTONYUBOCTh
HykJIeopunbHbIX yacTull. CyOcTpaThl HyKJI€O(PUIBHBIX PEaKLIUH.

CeneKTUBHOCTh OPraHMYECKUX PEAKIMHA U METOJIbl YIpaBlIeHHs €0 (BHEIIHUE YCIIOBHS,
pacTBOPUTENb, KATaJIN3aTOPbI, 3ALUTHbIE IPYTIIIHI).

OcCHOBHbIE ~ CXEMbl CHHTETHYECKMX peakUui: BBEACHHWE WM  MOAU]UKAIMSL
(GYHKIIMOHAIBHBIX TPYMI, HapallMBaHUWE U PACLICIVIEHUE OPraHMYECKOTO CKEJIeTa MOJIEKYJIBL,
0o0pa3oBaHUe IUKJIOB U U3MEHEHUE UX Pa3MEpPOB, PEAKIIMU U30MEPHU3ALMHU (TIEPETPYIITUPOBKH).

Karanus B opraHnueckux peakuusax. TUIBI KaTaIn3aTOPOB U KaTaIUTHYECKUX peakIuil B
OpraHMYECcKON XUMUU U HEPTEXUMUH.

BricokoMonekyisipable  opraHnyeckue coeauHeHus. OcHoBHble Kiaccel  BMC.
OCOo0eHHOCTH COCTaBa U CTPOCHUSI MAaKPOMOJIEKYII.

Hed1s 1 ra3. x coctaB 1 OCHOBHBIE HAIIPaBJIECHHUsS] XUMUYECKON MepepabOTKH.

[IpaBuia oxpanbl Tpyna B J1aOpaTOPUM XHUMHUYECKOTO aHanu3a. BpenHble ¢GakTopbl
MIPOU3BOJICTBA. 3aKOHOIATENHCTBO PD 00 oxpane Tpyna.

Opranuzanuss paboTsl B J1a0OpaTOpPUU XMMHMYECKOrO aHanu3a. l[IpaBuia TEeXHMKH
6e3onacHocTu. [loxkapHas U 31eKTpoOe30macHOCThb. [ 'pynnbl XpaHeHus: peakTuBoB. [loHsTHe o
MPEeKypcopax HaApKOTHUECKUX U CUIIbHOJIEHCTBYIOIINUX CPEACTB.

BbICOKOMOJIEKYJISIPHbIE COeTHMHEHHS
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OCHOBHBIE IOHATHS U ONPEAEIICHUS: IOJINMEDP, OJIMTOMEP, MAKPOMOJIEKYJIa, MOHOMEPHOE
3B€HO, CTENEHb MOJUMEPU3aLNM, KOHTYpHas JUIMHA Uenu. MOoJeKyiaspHble MacChl U
MOJIEKYJIIpHO-MaccoBbie pacnpenenenus (MMP). VYcpennennsie (cpenHue) MOJICKYJISIPHbBIE
Macchl (CpenHeuucsaoBasi, cpeAHeBecoBas). BakHeilne CBONCTBa MOJMMEPHBIX BEIIECTB,
00yCIIOBJICHHbIE OOJBIIMMHU pa3MepaMH, LEMHBIM CTPOCHHEM U THOKOCTbIO MAaKpOMOJEKYIL.
Pone mosmMepoB B JKMBOW MNpPUPOJE U HUX 3HAYCHHE KaK IPOMBIILIICHHBIX MAaTepuagoB
(mmacTmaccsl, KaydyKH, 3J1aCTOMEPBI, BOJIOKHA U IUIEHKH, OKPbITUS, Kiien). [Ipenmer u 3anaun
HAayKd O BBICOKOMOJIEKYJISIDHBIX COEAMHEHUsX (mojauMepax). MecTto Haykud O MOJMMEpax Kak
CaMOCTOSITeNIbHON (DyHAaMEHTaNbHOW O0JIacTH 3HaHHUS cpeaud JApyruxX (GyHIaMeHTaIbHbBIX
XUMUYECKUX JUCUMIUIMH. E€ poap B Hay4yHO-TEXHHYECKOM IpOrpecce, pa3BUTUU

HAHOTCXHOJIOTHII U OCHOBHEIC HCTOPUYCCKHE O3TAIIbl €C PA3BUTHA.

Knaccugukanus noiuMepoB B 3aBUCUMOCTH OT MPOUCXOKICHUS, XUMHUUECKOTO COCTaBa
U CTPOEHUS OCHOBHOM LENM M TOMOJOIMH MakpoMoJieKys. OIHOTSKHBIE U JABYXTSKHBIE
MaKpOMOJIEKYJIBI. [Ipuponnsie u CUHTETHYECKHE HOJIUMEPBI. Opranunueckue,
AJIIEMEHTOOPraHUYECKUE M  HEOpraHUYecKue IoJuMepbl. JIuHelHble, pa3BETBIICHHBIE,
JIECTHUYHBIE M CIIUTHIE MOJUMEpHI, ACHAPUMEpPHI. ['OMONOIMMEpHI, COMOJIMMEPHI, OJIO0K-
COMOJIMMEPBI, IPHUBUTHIE  CONOJMUMEpPHI. ['OMOLENHBIE W  TETEPOLENHBIE  IOJUMEPHI.
buononumepsl, OCHOBHble Ouojoruueckue (GyHKUUM O€nKoB, pPUOOHYKIEMHOBOW H
Ne30KCUpUOOHYKIENHOBOW KuciaoT. Kparkas xapakTepucTuka W 00JacTH NpPUMEHEHUs

BaKHEHIIINX HpeHCTaBHTeHeﬁ Pa3JINYHBIX KJIACCOB IMOJIUMEPOB.

Mertoab! onpeaeneHust MOJIEKYJIIPHBIX Macc MoIuMepoB. OnpeneneHue cpeHeIuCcIOBOM
MOJIEKYJIIDHOM MAacChl M3 JaHHBIX II0 OCMOTHYECKOMY JABIECHHUIO PAacTBOPOB IIOJUMEPOB.
CBeropaccesHHE KaKk METOJ ONPEIENICHHs CPEIHEBECOBOM MOJIEKYJISIPHOM MaccChl MOJIMMEPOB.
Onpenenenue pa3smMepoB MakpoMOJIEKyd. ['MIpoauHamMHuecKue CBOMCTBA MaKpPOMOJIEKYJ B
pactBopax. BsskocTe pa3baBieHHbIX pacTBOpoB. IlpuBeneHHas U XapakTepucTHYecKas
BA3KOCTH. CBfA3b XapaKTEPUCTHUECKON BS3KOCTH C MOJIEKYJISIPHOM Maccoll M CpeJHUMH

pa3sMepaM MaKpOMOJICKYIJI. BI/ICKO3I/IMCTpI/I$I KaK METOJ OIIPCACICHUA CpCI[HCBSISKOCTHOfI

Monekynsapaoii Maccel.  YpaBHenne @uopu-®Pokca wu  Mapka-KyHa-XayBuHKa.
Huddysus makpomosekysa B pacTBopax. ['enbnpoHukaronas xpomarorpadus Kak MeTo]l OLEHKH
MOJIEKYJISIPHON Macchbl MIOJINMEPOB. CenumenTanus MaKpOMOJIEKYJI

(ynbTpaneHTpudyrupoBaHue). Onpenenenue MOJIEKYJISIPHBIX Macc METOAMHU
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yIBTpaleHTPUPYTHPOBaHUS U TUDDY3HH.

KJ'IaCCI/I(l)I/IKaI_II/IH OCHOBHBIX MCTOAOB IIOJYUCHHUA IIOJTUMCPOB. HOJ'II/IMepI/ISaI_II/IH.
TepMOI[I/IHaMI/IKa MMOJIMMEPHU3ALINH. Ilonsatue o MOJIMMECPU3AUOHHO-ACTTOJIUMCPU3ATUOHHOM

paBHOBecuH. Kiaccuukanys HemHbIX MOJIMMEPU3alHOHHBIX MPOIECCOB.

PanukanbHas nonmumepusanud. MHUIUMUpOBaHWE PAaJMKAIbHOW IOJMMEpU3alMu. TUIIbI
uHunuaropoB. Peakuumum poctra, o00pbiBa u mepeaud uenu. KuHeTuka paauKaibHOR
NOJIMMEPU3ALMU TIPU  MAaJbIX CTENeHsAX IpeBpamieHus. [IoHATHE O KBa3MCTaLlMOHAPHOM
cocrosHuu. IlceBnokmBasg pagukanpHas nonuMmepusauus. MonekyinsgpHas Macca WU
MOJIEKYJIIPHO-MAacCOBOE  pacHpezesieHHe IOJIMMEpOB, OOpa3yIoLIMXCsl HpPU  paJuKaIbHON
nonuMepuszanuu. [lonuMepusanuss npu INIyOOKHMX CTENEHAX MpeBpalleHus. PanukanbHas
comojMMepu3anus. YpaBHEHUE COCTaBa CONONMMEPOB. (OTHOCHUTEIbHBIE PEAKIIMOHHBIE
CIOCOOHOCTM MOHOMEPOB U pajJuKanoB. Poib cTepuueckux, MOJSAPHBIX U APYruX (hakTopos;
cxema Q-e. CriocoObl IpoBeiEeHUS NOJIMMEPHU3AlMU: B Macce, B PacTBOpPE, B CYCHEH3UH U B
smyabcuu. Katnonnas nonumepusanus. XapakTepUCTUKa MOHOMEPOB, CIIOCOOHBIX BCTYIATh B
KaTHOHHYIO nojumepusanuo. Karanmsaropsl u cokaranu3aropsl. POCT u orpanudenue pocra
Heneil INpu KaTMOHHOW mosmMepusauuu. BiusHue npuponsl pactBopurensd. Kunertnka
npoiecca. AHHOHHAs MOJMMEpH3alMs. XapakTepUCTUKAa MOHOMEPOB, CIIOCOOHBIX BCTYIaTh B
AHMOHHYIO NosmMepusanuio. Katanuzaropsl aHHOHHON nosimMepusanuu. Maununposanue, poct

Y OTpaHUYEHHE pOcTa Lernel npu aHMOHHOU nonumepusanuu. “Kusble nenu’”.

KoopauHanoHHO-HOHHAsT ~ MOJUMMEpU3alMs B NPUCYTCTBUM  TOMOTEHHBIX U
reTepOreHHbIX KaTanu3aTopoB tumna Llurnepa - Harra. [IpuHumnel cuHTe3a CTEpEeOperyIsipHbIX

nosuMepoB. OCOOEHHOCTH MOHHOM MOJIMMEPU3ALNN HUKINYECKMX MOHOMEPOB.

[Tonumepuszanms mukioB.IlonmukonaeHcanuss. Tumel  peakuuid  MOJTUMKOHICHCAIWH.
OcHOBHEBIE paznuuus MOJMMEPU3AUOHHBIX n MOTUKOHIEHCAITTOHHBIX
npoueccoB. TepMoMHAMUKa  TTOJIMKOHJICHCAIMM U IIOJUMKOHJCHCALIMOHHOE  PABHOBECHE.
MonekynsipHass Macca M MOJIEKYJIIPHO-MACCOBOE PACIpPEIEICHUE IPU MOJUKOHIACHCALIUH.
Kunernka nomukonaeHcauuu. [IpoBelieHHe MOIMKOHAECHCAMA B paciliaBe, B pacTBOPE W Ha
rpaaure  pazgena ($a3.CmocoObl TPOBEACHHUS TOJMMEPU3ANMH U TOJUKOHEHCAIUH.
[Tomumepu3anuss B pacTBOpe, Macce, OMYJIbCHOHHAs ToluMepu3anus TBepaodazHas

MMoJIMMEpHr3alus. IlonukoHaeHcalMs B pacTBOpPC, B MaCcCC, OMYJIbLCUOHHAA MMOJUKOHICHCAI .

Maxkpomonekynsl B pacTBopax. lloBemeHme  MakpoMmoOJeKysl B PacTBOpax.
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TepmoanHaMKKa pacTBOPOB IOJHMMEPOB. TepMOAMHAMUYECKUM KPUTEPUHM pPACTBOPUMOCTH U
JI0Ka3aTeNbCTBO TEPMOJMHAMUYECKON PABHOBECHOCTH pacTBOPOB. Da3oBbIe JUarpaMmbl CUCTEM
noguMep - pacteBopurenb. Kputumdeckue temmeparypbl pacTBopeHus. Heorpanumdennoe u
orpaHu4eHHoe HaOyxaHHe. 3aBUCUMOCTh PAaCTBOPHMOCTH OT MOJEKYJSpHOH macchl. dusuko-
XMMHUYECKHE OCHOBBI (PPAaKIMOHHUPOBAHUS TOJIUMEPOB. TepMOAMHAMUYECKOE IOBEACHUE
MaKpoOMOJIEKYJl B pacTBOpaX M HUX OCOOCHHOCTHM IO CPABHEHHUIO C IIOBEIACHHUEM MOJIEKYI
HU3KOMOJIEKYJISIDHBIX BemecTB. OTKIOHEHMsSI OT MICAIBHOCTM M HX IPUYMHBL. YPaBHCHHE
COCTOSIHUSI TOJIUMepa B pacTBope. BTopoii BupuanbHbIil ko3¢ ¢uIueHT u q-remmeparypa (q-
ycinoBus).  HeBo3mylueHHble — pa3Mepbl  MAakpoMOJE€Kyl B pacTBOpe M OLIEHKa
ruOkocTu.KOHIIEHTpUPOBaHHBIE PACTBOPHI MOJIMMEPOB M Iefid. Accolualus MakpoMOJIEKYJ B
KOHIIEHTPUPOBAaHHBIX PacTBOPaX U CTPYKTypooOpazoBaHue. XKUIKOKPUCTAIMYECKOE COCTOSHUE
KECTKOICTIHBIX TOJIUMEPOB. JIMOTPOMHBIE XUAKOKPUCTALUIMYECKUE CHUTEMBI M UX (ha30BbIC
nuarpaMMbl. OCOOEHHOCTH PEOJIOTUYECKUX M MEXaHHYECKHX CBOWCTB KOHIEHTPHPOBAHHBIX

pPacTBOPOB.

XapakTepucTruKa M30JMPOBAHHBIX MAKPOMOJEKYI. MOJIEKYyJIsIpHAs U HAAMOJEKYJISIpHAs
crpykrypaKongurypamuss MakpoMosieKyl H KOHHUTypanuoHHas u3zomepus. JIokanbHblE U
KOH(UTYpaIIMOHHBIE U30MEPhl B MAKPOMOJIEKYJaX MOJIMMEPOB MOHO3aMEUICHHBIX ITHJICHOB U
queHoB. CTepeon3omMepusi M CTEPEOPETYINIAPHBIE MAaKpOMOJIEKyNbl. M3oTakTudyeckue u
CUHAMOTaKTH4Yeckue noaumepbl. Konpopmarmonnas nsomepusi 1 KOHGOpMaIud MaKpOMOJIEKYJI.
BuyTpumonexkynspHoe — BpalleHH€ M THOKOCTb  MakpomoJieKkynbl.  KonndyecTBeHHbIE
XapaKTePUCTHKU TUOKOCTH MaKpOMOJEKYJ (CpeIHEKBAAPATUYHOE PACCTOSTHUE MEXKIY KOHIIAMHU
[EeNu, PaAuyC WHEPIHH MaKPOMOJEKYIbI, CTATUCTUYECKUN CETMEHT, MEPCUCTEHTHAs JIMHA).

CBOOOIHO-COUIIEHEHHAS TIETh KaK

ucaIM3UpOBaHHAs MOJeNb THOKOM MakpoMoisieKynbl. @DyHKUIUS pacupeneaeHus
paccTosHUN MeXIy KOHIIAaMH CBOOOJHOCOYJICHEHHOW Ienu (rayccoBbel KiyOku). CpenHue
pa3Mepbl MAaKpOMOJIEKYJIBI C YYETOM MOCTOSIHCTBA BAJIGHTHBIX YTJIOB. DHEpPreTH4eckue Oapbepbl
BHYTPEHHEr0 BpallleHusl; MOHIATHE O MPUPOJIE TOPMO3SIEro noreHuuania. [IoBoporusie n3omMepsl
U THOKOCTh peanbHbIX Henel. CBA3b TMOKOCTH (KECTKOCTH) MAaKpOMOJIEKYJ C UX XUMHUYECKUM
CTpoeHueM: (akTopbl, BIMAONIME HA THOKOCTh peaJbHBIX Ienell. YHopsjaoueHHbIE
KOH(}OpMallMy U30JIMPOBAHHBIX MAaKPOMOJIEKYJI (TIOJUNENTHU IbI, OCJIKH, HyKIE€UHOBbIE KHUCIIOTHI).
[Tonumep-nioinMepHble KOMIUIEKChl CHHTETHUECKUX U MPUPOIHBIX MmosnMepoB. KoonepaTuBHbie

KOH(OPMAaLIMOHHBIE MTPEBPAILLICHHSL. .
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[lonumepnsle  Tenma. CBOMCTBA  MOIMMEPHBIX  Tesl  (TUIACTUKH,  3JIACTOMEPHI,
noKpeITUsA)CTPYKTYypa ¥ OCHOBHbIE (PM3MYECKHE CBOMCTBAa MOIMMEpHBIX Ted. OcobeHHoCcTH
MOJIEKYJIIPHOTO CTPOEHMsI MOJIMMEPOB M NMPHUHLUIBI YIIAKOBKH MakpoMOJeKyld. AMop¢HbIE U
KPUCTANTNYECKNE TIOJIMMEpPHl. YCIOBUS, HEOOXOIMMBIE [UIS KPUCTAJUIM3ALUU TOJIMMEPOB.
TemnepaTypa KpucTaJUIM3alMM U TeMmneparypa IulaBieHus. CTpyKTypa M HaJAMOJIEKYJISIpHAs
OpraHu3anys KpUCTAJUIMYECKUX ITOJIMMEPOB. Pa3inuus u cX0ICTBO B CTPYKTYPHON OpraHU3aliuy
KPUCTANIMYECKUX M aMOP(HBIX HOJMMEPOB. TepMOTPOIHBIE KHIKOKPHCTAIIMUYECKUE
(Me3oMopdHBIE) MonuMepbl. TepMoMeXaHHYECKHEe CBOWCTBA aMOP(HBIX IOJIUMEPOB - TpPHU
¢u3nueckux cocTosHUSA.BricokoamacTiuueckoe cocrossHue. TepMoIuHAMHUKA M MOJICKYJISPHBII
MEXaHU3M BBICOKOJIACTUYECKOM nedopmanuu. DHTpoNuitHasE MPUPOJa BBICOKOIITACTUYHOCTH.
CBs3p MEXly PaBHOBECHOM YIPYrOoW CWIOH M yJUIMHeHHeM. HWwkHui npenen MONEKyJISpHBIX
Macc, HEOOXOAMMBIX JJIsi HPOSBIEHUS BBICOKOAIACTUYHOCTH. PenakcallMOHHBIE SBJICHUS B
nosmMepax. MexaHudeckne U AUdJIEKTpUYecKue norepu. [IpuHnumn remneparypHO-BpEMEHHOU

Cyneprno3nnuu.

CrexnooOpaznoe coctosiHue. OCOOEHHOCTH TOJIMMEPHBIX CTEKOJI. BBIHYXKIeHHAs
9JIaCTUYHOCTb U U30TCPMbI PACTSXKCHUS. MexaHuzm BBIHY)KIIGHHO-BHaCTH‘ICCKOﬁ I[e(bOpMaIII/II/I.

Hpez[en BLIHYX(ﬂeHHOﬁ 9JIaCTUYHOCTH. XpynKOCTL MMOJIMMEPOB.

Bsi3ko-Tekyuee coctosiHue. MexaHus3M BSI3KOro TeyeHus. KpHuBble T€UEHHS MOJTUMEPOB.
3aBUCUMOCTh TEMIEPATYPhl BA3KOTO TEUYCHHS OT MOJEKYJISIPHOW Macchl. AHOMAaJUU BSI3KOTO
teyenus. @opMoBaHue H3AENUN U3 MOJMMEPOB Ha pexkumMe Bsizkoro TedeHwus.[Imactudukarus
nonuMepoB. [IpaBuna oOBEMHBIX W MOJSPHBIX JoJell. MexaHuueckue Mojenu aMop(dHBIX

MOJINMEPOB.

CaoiicTBa KPUCTAJUIMYECKUX ITOJIUMEPOB. TepMoMexaHnueckue KpUBBIE
KPUCTANIMYECKUX W  KPUCTALTU3YIONIMXCA aMOp(HU30BaHHBIX  MOIMMEpPOB. 30TepMbl
PaCTSKEHUS M MOJICKYJISIPHBIA MEXaHHU3M ‘‘XOJOJHOTO T€YEHUS KPUCTAUIMYECKUX MOJIUMEPOB

H MMOJIMMEPHBIX CTEKOJI IPU PACTAKCHUU.

OpHUEeHTHPOBAHHBIE  CTPYKTYpPbl  KPUCTAJUIMYECKUX U  aMOpP(HBIX  MOJUMEPOB.
AHn30Tponuss MexaHuuyeckux cBoicTB. CnocoObl opueHTauuu. [lpuHuuner ¢dopmMoBaHUs
OPUEHTHPOBAHHBIX BOJIOKOH U IUICHOK M3 paciulaBoB M pacTBOpoB. (OcoOeHHOCTH
(bopMHpOBaHUS KUIKOKPUCTAIIIMUECKOM (a3bl; MOMyYeHHE CYNEpNpOYHBbIX BOJOKOH U
1acTUKOB. KOMIO3UIIMOHHBIE U HANIOJHEHHBIE MOTUMEphL. CTPYKTypa U OCHOBHbIE (PH3UUECKUE

CBOICcTBa MONMMMEPHBIX Tell. OCOOEHHOCTH MOJIEKYJIIPHOTO CTPOCHHUS MOJUMEPOB U MPUHLIUIIBI
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YIIaKOBKH MaKPOMOJIEKYJ. AMOp(HBIE i KPUCTAJUINYECKUE TIOJTUMEPHI.

MexaHuyeckue CBOWCTBA, XHMHUYECKHE CBOWCTBA W MOAUGUKALMS TOJIMMEPOB.
OCOOCHHOCTH ~ PEaKIMOHHOW  CIOCOOHOCTH  (DYHKIMOHAJIBHBIX TPYHI  MaKpPOMOJIEKYII.
XHUMHUYECKUE PEAKLINN, HE IPUBOASIINAE K U3BMEHEHHIO CTEIIEHU IIOJIMMEPU3AallUi MaKpOMOJIEKYJI:
MOJIMMEPAHATIOTUYHBIE W BHYTPUMOJEKYJSIpHbIE TpeBpamieHus. [IpuMepsl Hcnosib30BaHUs
MOJIMMEPAHATIOTUYHBIX IPEBPALLECHUN U BHYTPUMOJIEKYJISIPHBIX PEAKLIMM I OJIyYEHUSI HOBBIX
MMOJIMMEPOB. XuMH4yecKue pCaknuu, IMMpUBOAAINIME K HU3MCHCHUIO CTCIICHU ITOJUMCpPU3ALUN
MaKpOMOJIEKYJI. JleCTpyKUHs MOIMMEpPOB. MeXaHu3M LENMHOM W CIIy4YalHOW JECTPYKLUH.
Henonumepusanusi. TepmookucnurenpHas u dboroxumuueckas JECTPYKLUSI.
Mexanonectpykuus. [lpunmunsl  ctabunmzanuu  nojumepoB.  CrHIMBaHHE — IMOJUMEPOB
(ByJKaHM3alMsg Kay4dyKoOB, OTBEpPXJECHHME SIOKCHUAHBIX cMoul). Vcmonb3oBaHME XUMHUYECKHX
peakuuii MakpOMOJEKYJ JUIsl XUMHUYECKOTO U CTPYKTYPHO-XHMUYECKOT0 MOJIU(ULMPOBAHUS
MOJIMMEPHBIX MaTepuasioB U u3fenuil. [IpuButbie u 0JI0K-COMOIMMEPHI - OCHOBHBIC MPUHIIMITBI

CHHTC3a U UX (I)I/ISI/IKO'XI/IMI/I‘IGCKI/IG CBOMCTBa
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Ilpumepnwvie sonpoceul

1. HEOPTAHUYECKASA XUMUA

1. Opranuzanus paboTbl B J1aOOpaTOpUM XUMHUYECKOro aHaiu3a. [IpaBwiia TeXHUKH
6e3onacHocTu. [loxkapHas u 3nekTpode3onacHoCTh. [ pynmbl XpaHeHus: peakTuBoB. IlonsTre o
IIPEKypcopax HApKOTUUECKUX U CUIIbHOJIEHCTBYIOIINX CPEACTB.

2. llpaBua oxpaHsl TpyJa B JJaOOpaTOPUM XMMHUYECKOTO aHanm3a. BpemHbie (akTopsr
MIPOU3BOJICTBA. 3aKOHOIATENHCTBO PD 00 oxpane Tpyna.

3. JIBoiicTBeHHass mnpupoja MHKpooObekToB. CooTHomenue e bpoitnsa. IIpuniun
HeonpeneneHHocTH Bepuepa I'eifsenOepra. Posib npuHIMIa HEONpeeNneHHOCTH B U3YYEHUU U
ONMCAaHUN 00BEKTOB MUKPOMUDA.

4. Tleppoguyecknii 3akOH M COBPEMEHHOE COCTOSHUE YYEHHMS O XMMHUYECKOM
NEepUOANYHOCTH. 3akoH Moznu. CoOBpEeMEHHOE COCTOSIHME IEPUOAMYECKOTO  3aKOHa.
[Teproanueckas cucTeMa ¢ TOUYKHM 3pEHHUSI CTPOEHUs aroma (paJuychl aTOMOB U HOHOB, YHEPIHs
W TOTEHIWaJd HWOHW3allMM, KOHCTaHTa »JKPAHWPOBAHUA, CPOJACTBO K  JJIEKTPOHY,
AIIEKTPOOTPHUILIATELHOCTD, CTETIEHb OKUCIICHUS U BaJIEHTHOCTD ).

5. Meron MonekyJspHbIX opOuTaneil B xumuu. CBA3BIBAIOIIME, DPA3PHIXJIAIONINE U
HecBs3piBatone  opOutanu. Ilopsimox  cBs3u.  CrpoeHMe NpOCTEHIINMX — JIBYXaTOMHBIX
(romosiAepHBIX U TeTeposiaepHbIX) yactull mo Meroay MO JIKAO. M3031eKTpOHHBIE CHCTEMBI.
[TapamarneTusm.

6. CoBpeMeHHbIE METO/Ibl ONMMUCAHUS XUMHUYECKON CBSI3U B KOMILJICKCHBIX COCIHMHEHUSX:
MMO, MBC, TKII, TIII u ap. Ilpenckazanue GopM mpoCTHIX MOJEKYJ B PaMKax YKa3aHHBIX

BBIIIC METOJ0B.
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7. MexMonexysipHble B3auMoiecTBus (cuibl Ban-nep-Baanbca) u BogopogHas CBs3b.
Buabl MeXMOJIEKYJISIPHOTO B3auMMOACHCTBUS. BaH-Iep-BaanbCOBBI CUJIbI: OPUEHTALIMOHHBIM,
UHAYKIUOHHBIA M TUcTIepcHOHHBIN 3¢ dekTel. Bomoponnas cBs3p. Pasnuuusa B ¢uznyeckux
CBOMCTBAX BELIECTB C Pa3JUYHbIM TUIIOM XUMUYECKOHN CBA3H.

8. OOmias xapakTepuCTUKAa KOMIUIEKCHBIX coenuHeHui. [lenTpanbHbiii atom. JIuranmsl.
Koopnunammonnoe uymcno. Buytpenussi cdepa. Buemmnsist cdepa. M3zomepusi KOMIUIEKCHBIX
coenuHeHU. TeopeTuueckoe U MPUKIIATHOE 3HAUCHHE KOMIUIEKCHBIX coeuHeHui. CTpoeHue u
XUMHUYECKAsSI CBSI3b B KOMIUIEKCHBIX COEMHEHUAX, TEOPUS KPUCTAJUIMYECKOTO MOJIS.

9. Teopun kuciIOT W ocHOoBaHuUU. PanHume Tteopuu, Tteopus CBaHTe AppeHHYycCaA.
CoBpeMeHHbIE TEOpPUM: NPOTOHHAs, JJIEKTPOHHAsA, TEOpUs coJibBOcUCTeM, Teopus M. .
VYcanosuua, Teopust KKMKO.

10.  Ilpunnun kaitHocumMmeTpun. OCOOCHHOCTH XUMHH «TUIMHYECKUX) dIEMEHTOB | 1
I nepuonos.

11.  Meramnnyeckoe COCTOSIHUE BELIECTBA U METaJUIMYecKas cBA3b. OOIMe cBoiicTBa
MeTayioB. [IpuHIMN mioTHeHel ynakoBKU, TPY OCHOBHBIX THIA KPUCTAUIMYECKUX PELIETOK
MeTaisioB. [loHAaTHe 0 30HHON Teopuu (BaJieHTHasl, 3aMpelleHHasl 30HbI, 30Ha MPOBOJAUMOCTH).
[IpoBoIHUKY, NOTYIPOBOAHUKU U JUAIEKTPUKH.

12. Kopposuss MeTayyioB, BUABI KOPPO3HH (XHUMHYECKAas H DJICKTPOXUMHUYECKAs).
[Tporueccrl KOppO3uHU, TPOTEKAIOLIUE C BOJOPOAHOMN U KUCIOPOAHON Aenoispusanuein. CrocoOsl
3alIUTHl OT KOPPO3HMH (HAHECEHHE 3aIUTHBIX MOKPHITHH, KaToAHas W MPOTEKTOpHAs 3allluTa,
KOPPO3HOHHO-CTOMKHE CIUIABBI).

13. Xwumwusa Bogopoaa, KUCIOpoJa U 00pa3yeMbIX MU HEOPTaHUYECKUX COCAMHEHUI.
['uppunpl Kak COEIMHEHUS BOJOpOJAa C MeTaulaMd M HeMmeTalulamMu  (TajloreHHbl,
XalbKOT€HU/Ibl, MHUKTOIE€HUABbl U T.O.). PacTBopuMocTh Bojmopona B Mertamuiax. Ilepoxcun
Bogopona. CTpoeHME U YCTOWYMBOCTH MOJIEKYJbl. OKHCINUTENbHO-BOCCTAHOBUTENIBHbIE
cBoiicTBa. [lepokcHKHUCIOTHI (HaAKUCIOThI) U UX COJIM — CTPOEHHE, CBOMCTBA U MPUMEHEHHE Ha
npuMepe 000N TMEepOKCOKUCIOTH. [lepokcuapl MeTamuioB Kak TPOU3BOAHBIE MEPOKCHIA
BOZIOpOJa. BaxHellne KHUCIOPOIHBIE COEAWHEHMS — OKCHJbl METAUIOB M HEMETAJIOB,
ruapokcuabl. O30H. OKCUTEHWIIBHBIE KOMITJIEKCHI.

14.  OcHoBHbIE 4epThl XMMHH yriepona M KpeMHus. CoeluHEHUs ¢ MeTaljiaMH U
HemeTaiamMu. [IpocTelie 1 KOMIUIEKCHBIE IMAHUbI. POTaHNCTOBOOPOIHAS KUCIIOTA U €€ COJIH.
Ponan. Kucnoponusie coequnenus yriepoaa. Kapoonartel, 6ukapoonatsl. CTpoeHHe 1 CBOMCTBA
kapObamuna (MoyeBuHBI). COSMHEHUS KPEMHHUS C METalNIaMd U HeMeTalaMH (TaJloreHaMu).

KpemuedropucroBogoponnas kuciora, ee cond. CoeauHEHUsS KpPEMHHUS C BOJOPOIOM.
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[Tonyuenue, ctpoeHue, CBONCTBA U IPUMEHEHHE CUIaHOB. KuciopoHble COeAMHEHUS] KPEMHUS.
HckyccTBEHHBIE CHIIMKATBI — CTEKIA, CUTAJLIbl. CUIIOKCaH, CUIIMKOHBI.

15.  OcHoBHble uyepThl XUMHUH a30Ta U (ocdopa. CTpoeHne U CBOMCTBA aMMHAKA.
Hutpuzabl 1 aMufpl Kak Npou3BOJHbIE aMMuaka. ['mapasun. KuciopoaHsle coeiHeHus a3ota:
OKCH/JIbl PA3JIMYHOTO COCTaBa, KMCIOPOJCOAEpIKAILINE KUCIOThl. A30THCTas KUCIOTA. A30THas
KHCJIOTa: CTPOCHHE, B3auMojeicTBue ¢ Metautamu. ['uapunsl pocdopa. CpaBHeHHE CBOKHCTB
docduna u ammuaka. Kucnopoaasie coenqunenus gpocdopa.

16. OcHoBHBbIE uepThl XMMUHU TajoreHoB. ["amorenoBoroposl. IlnaBukoBast KuciIOTA.
Consnas kucnora. KuciaopoaHble COeIUHEHHs TaJOr€HOB — OKCUZIBI M TaJOreHcoJeprKalue
KHUCIOThI. XJIODHOBAaTHCTash KHUCIIOTa, €€ COJIM — TUIOXJIOPUTHL. XJIOPUCTAasl, XJIOpPHOBaTasd,
XJIOPHAsl KUCJIOTBI U UX COJIU — XJIOPUTHI, XJI0paThl, epxiaoparsl. CONOCTaBIEHNUE CUIIbI KUCIOT
U OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB B pAY KHUCIOPOJACOAEPKALIMX KHCIOT.
Kucnopoaconepxkaiue Kuciorsl 6poma, mojga U ux coiu. JlabopatopHble ¥ MPOMBILIUICHHbIE
CIOCOOBI IIOJyYEHUS TaJIOT€HOB (XMMHUYECKHUE U DJIEKTPOXUMUYECKUE METO/IbI).

17. UueptHble u OnaropojHble Ta3bl: OCHOBHBIE CBOWCTBA U XUMHUYECKHE
coeauHeHusi. OCOOEHHOCTH 3JEKTPOHHOrO CTpOoeHUs aToMoB. OcoOble CBOMCTBa reinus,
KBAaHTOBAas KHUJIKOCTb. OTKpbITHE coeAMHEHUHl Omaropoanbix raszoB. Kmarpatel. @topuasl u
KHCJIOPOJICO/IEPIKAIIUE COSAMHEHMSI 01aropoAHbIX ra3oB.

18.  Xapaxrepusie 4epTsl XuMuu s-35eMeHTOB | u Il rpynm. OcoGeHHOCTH CTpOSHHS
aTOMa U MOHA JINTHS U CBSI3aHHBIE C 3TUM aHOMAJIbHBIE CBOMCTBA COeAMHEHNH JINTUA. CXOICTBO
HEKOTOPBIX COeIMHEHUH JIUTHS U MarHus. OCOOEHHOCTH XMMHUYECKOTo MOBEJICHMS OepHILINA,
MarHusi ¥ UIEJIOYHO3EMENbHBIX MeTaylioB. JKecTKOocTh BOJBI (BpEMEHHas U IOCTOSIHHAS) U
CIIOCOOBI €€ YCTpaHEHUSI.

19.  Xwumusa nantanous1oB. CTpoe€HHE IEKTPOHHBIX 000J0YEK aTOMOB JIAHTAHOMJIOB.
MOHOTOHHOE W3MEHEHHE CBOWCTB W BHYTPEHHSS NEPUOAMYHOCTb CBOMCTB DIIEMEHTOB
cemerictBa. PU3NYECKUE U XMMUYECKHE CBOMCTBA JIAHTAHOWIOB. COEMHEHUS JIAHTAHOUJOB B
AQHOMAJIBHBIX CTETIEHAX OKHcIeHus. Vcnonap3oBaHe TaHTAaHOUOB U UX COEIMHEHUH.

20. X¥MHs 3JIEMEHTOB NOArpYyNnbl Xpoma. BakHeimme coenuHeHus xpoma (+3).
Coenunenus xpoma (+6), UX CBOHCTBa. XUMHUYECKHE COETUHEHHMS MOJUOJIEHA W BoJb(ppama.
Oxcuppl U rajgoreHub MonuOaeHa U Bosibppama. MonubaeHOBbIE U BOJIb(YPaMOBBIE KUCIIOTHI.
Nzononucoenunenus. ['erepononucoenuuenus. BonbppamoBbie Oponssl. MonubaeHoBas u
BoJIb(paMoBast cuHb. KitactepHble coeluHEHMS.

21. Xumus MapraHiia ¥ €ro aHajoroB. XapaKTepHble COEIMHEHUs MapraHiia B
creneHsax okucienus (+2), (+4), (+6), (+7). OcoOeHHOCTH XUMHH TEXHEIUS U PEHUS B BBICIIIUX

CTCIICHAX OKHCICHUA.
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22. Xwumus sneMmeHToB Tpuanbl keneza (Fe, Co, Ni). IlpuHIUOB mOMydeHUS
MeTasuioB. 1IpyudnHbI pa3sMyHON YCTOMYMBOCTH XapAKTEPHBIX COCJUHEHUN METAJIOB TPHUAbI B
pa3HbIX cTeneHsX OKHUciaeHHs. OKCuabl, TMIPOKCHU[bI, TJIOT€HHUIbl U KapOOHWJIBI JKEJe3a,

KoOaIbTa U HUKEIA.

2. AHAJIMTHYECKASA XUMUA

1. XVMHYECKOE PaBHOBECUE B TOMOIE€HHBIX CHUCTEMaX. 3aKOH JEMCTBYIOLIMX Macc.
KoncranTa paBHOBecusl, €€ pusnueckuil cMpici.

2. WneanbHble M peaibHble cucTeMbl. [loOouHBIE MpoLECcChl, KOTOpPbIE MOTYT
OpOTEKaTh B peallbHBIX CHCTEMax. YpPaBHEHHWE MaTepHajJbHOro OanaHca, KOd(pQHIHEHTHI
KOHKYPUPYIOLIMX PEaKLIAN.

3. HNonnas cuna pactBopa. AKTHBHOCT U KOI(D(UIMEHT  aKTUBHOCTH.
TepMoanHaMHuyeCKue, KOHIIEHTPALMOHHBIE U YCIOBHBIE KOHCTAHTHI PABHOBECHS, X CBS3b.

4. TUIBI TE€TEpOreHHBIX CHCTEM, HCIIOIb3YEMBIX B AHAJIUTHYECKOW XUMUU.
XHMMHYECKOE PABHOBECHUE B CHUCTEME «pacTBOp — ocaaok». lIpomsBeneHue pacTBOPHUMOCTH.
Maremarnueckas CBsA3b MEKIY PACTBOPUMOCTBIO U IPOU3BEIEHUEM PACTBOPUMOCTH.

5. ®DakTophl, BIUSIOUINE HA PAacTBOPUMOCTh ocaakoB. ConeBod 3ddekt, r3pdext
IIPUCYTCTBUS OJTHOMMEHHOI'O NOHA, BIMSHUE KOHKYPUPYIOIINX PEAKIIUN.

6. Okcrpakuus. OCHOBHBIE MapaMeTpbl, XapaKTEpU3YIOIIUME SKCTPAKLHOHHOE
pas3jiereHne M KOHLEHTPUpPOBaHME: CTeNeHb U3BJIeUeHMs U (akTop pasneneHus. Koncranra
OKCTpAKUUMU U e€ CBA3b C KOd(p(UIMEHTOM pachpeneneHus. Pacu€r uymcna SKCTpakuui,
HEOOXOUMBIX JIJIsl TIOJTHOTO U3BJIEYEHHS] KOMIIOHEHTa B OPraHU4ecKyto (asy.

1. Xpomarorpapuueckie MeTOAbl pa3felieHuss B aHaTUTH4YeCKoW xumuu. Mx
Kjaccuukanus 1no npupoze ¢as, MEXaHu3My pas3zielieHHs, TEXHUKE BBINOJIHEHHs. bymaxHas u
TOHKOCJONHasg XpoMmaTorpadusi. TeXHUKa BBINOJIHEHUS paboT (BOCXOZSAMIAsi, HUCXOIALIA,
JByMepHasi).

8. Honuzamus pactBoputeneil. Apromporonus. HemocraTku Teopuu KHCIOT U
ocHoBaHuil Appenuyca. IIporonntuyeckas teopuss bpencrena — Jloypu, €€ 1OCTOMHCTBA.
Knaccugukanuss pactBoputesieil ¢ TOYKM 3pEHHMS MPOTOJUTHYEKOH TEOpHUHM KHUCIOT |
OCHOBaHWM. BimsHMEe pacTBOpuTENned Ha MPOTOJUTUYECKOE IIOBEJECHHUE pPAaCTBOPEHHOTO
BEI[ECTBA.

9. Boruncnenue pH pacTBOpoB CHIBHBIX M CHaObIX KHCIOT M OCHOBaHUI IpH
JIOCTaTOYHO BBICOKUX U IIPU HU3KUX UX KOHLIEHTPALUAX.

10.  KommiekcHble COEIMHEHHs] M OCHOBHBIE AaCIEKThl HCIOJb30BAHUSA HUX B

aHAJNTUYECKON XHWMUM. KaTI/IOHHBIe, AHHUOHHBIC U HeﬁTpaﬂbHBIe KOMIIJICKCHBIE COCIHNHCHHA.
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ITpoynocTe koOMIUIEKCOB. IloJIHBIE M CTyneHUYaThle KOHCTaHTBI yCTOMYHMBOCTH KOMIUIEKCHBIX
COEMHEHUI. BHYTPUKOMIIJIEKCHBIE COCIMHEHHS.

11. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM U OCHOBHBIE  aCIIEKThI
WCIIOJIb30BaHU UX B aHAIMTUYEeCKOW Xxumuu. CTaHgapTHbIE IOTeHIMaNbl. Y paBHeHne HepHcra.
BiusiHue OKMCINTENBHO-BOCCTAHOBUTEIIBHBIX ITOTCHIMAIOB Ha HAIpPAaBICHUE OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil. DaKkTOphl, BIUSIOUIME HA BEJIUYMHY PEAJbHBIX OKUCIHUTEIBHO-
BOCCTAHOBUTENIbHBIX MOTEHIIMAJIOB: MOHHAS CHJIA PacTBOPA, KUCIOTHOCTb CPEJbl, IPOTEKAHUE
KOHKYPHPYIOIIUX PEAKLUH OCaXICHUS, KOMILIEKCOOOPa30BaHusl.

12. CymHocTh rpaBUMETPHUYECKOI0 MeTOa aHanu3a. [IpsiMble 1 KOCBEHHBIE CIIOCOOBI
rpaBumerpun. OOmIas cxema HpsSMBIX IPaBUMETPUUECKUX ompenenennii. OcagkoodpazoBaHue.
Kpucrannuueckne n amop(HbIe OCaJKH, YCIOBHS WX oOpazoBaHus. Ocaxmaemas U BeCOBas
¢dopMbl 0caikoB, TpeOoBaHMsI K HUM. OCHOBHBIE HCTOYHUKH 3arpsA3HEHUS OCAJIKOB.

13. CymHocTh TUTpUMETpUUYECKOro aHanu3a. [lepBUyHbIC U BTOPUYHBIE CTaHAAPTHI,
UCXOJHBIE BELIECTBA, MOMEHT J3KBUBAJICHTHOCTH, KpHUBBIE€ TUTPOBAaHUS, WHIUKATOPHI
tutpoBanusa. OOmuMe TpeOOBaHUA K peakUusM, JEKalUUM B OCHOBE TUTPUMETPHUUECKHUX
onpeneneHudl. Tumbl peakuuii, HUCHOJb3YEMBIX B TUTPUMETPUHU, KIACCU(PHUKAIMSI METOI0B
TUTpUMETprH. OCHOBHBIE UICTOUHUKHU OLIMOOK B TUTPUMETPHUH.

14,  ®usuko-XxMMHYECKHE METOJbl aHaJlu3a, UX MECTO B pAdy aHAIUTUYECKUX
meTo0B. Kitaccupukanust pu3snko-XxuMUYeCKUX METOJI0B aHalln3a, UX JOCTOMHCTBA.

15. Cxema mnpoBeieHHUS aHaJIM3a METOJIOM SMHUCCHOHHOH (OTOMETpPUM IUIaAMEHH,
ycloBUsS TpoBeneHUs aHanu3a. OCHOBHBIE Y3Jbl IJIAMEHHO-(DOTOMETPUYECKON YCTaHOBKH.
XapakTepucTUKa IJJaMEHH Kak HCTOYHUKa BO30yxkaeHus. OOmas cxema MpoIEcCoB,
MPOUCXOAIIMNX B IUIaMeHU. Bupl noMex B GOTOMETpUH IUIAMEHH, UX yCTPaHEHHE.

16.  OcHoOBHBIE MapaMeTpbl, XapaKTEPU3YIOLIUE HICKTPOMATHUTHOE H3IIy4YeHHE.
ITpoucxoxneHne CeKTpoB U3iydeHus U noryomeHus. [lonsatue o nsere pactBopoB. OCHOBHOU
3aKOH CBETOIOIJIONIEHUSI pacTBopaMu. OnTHuYeckas IJIOTHOCTh W MPOIMYCKaHHE, UX CBA3b C
KOHIEHTpaluel U mpenensl u3MepeHuil. MomspHbli Ko3(D(UIMEHT MOrJomeHuss Kak mepa
qyBCTBUTEIBHOCTH (OTOMETpUUYECKON peakiuu. Tunel (GOTOMETPUPYEMBIX CUCTEM M YCIOBUH
(oTOMETpUYECKHX OIpEaeIICHHM.

17.  SBnenue mromMuHecHeHUMH. OTIMYME JTIOMUHECHEHIMH OT JPYrMX BHUIOB
usnyuenus. Knaccugukanus siinenunit moMmuHecueHuu. Omyopecuenuus 1 GpochopeciieHIus ¢
TOYKHM 3PEHHUS DIJIEKTPOHHBIX NepexofoB. CBsA3b CIEKTPOB MOIVIOMIEHUS U JIFOMHUHECLICHIINU.
3axonbl Ctokca — Jlommenst, BaBuiiosa. I[IpaBuio 3epkanpHoi cumMmeTpun JleBimmnHa.

18.  DnekTporpaBUMETpHYECKUH  aHaIM3. [E€OpPEeTHYEeCKHE  OCHOBBI,  00JacTH

npuMeHeHus, anmapatypa. llomspuszamus osnekTpoaa. Buabl mnomsipuszanuu: XuMHYecKas,
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JNEKTPOXUMHYECKAsl, KOHIEHTPALIMOHHAs. BHYTpEeHHUN 31E€KTponn3. DIEKTPOIU3 C PTYTHBIM
KaTOJIOM.

19.  Tlomsporpaduyeckmii  meron  aHanmuza. leopernyeckoe  OOOCHOBaHHE,
IPUHLMAIIAAIbHAS CXE€Ma YCTAaHOBKM JUISl BBINOJIHCHMS AaHAIU3a. YCIOBUSA IIPOBEICHUS
aJIeKTpoiu3a B nossporpaguu. Bonbr-ammepHas kpuBas. OCTaTOYHBIM M NpeAeIbHBIN TOKH.
KadecTBeHHBII M KOJNMUYECTBEHHBIH moJsiporpaduueckuii ananmus. IloaroroBka pacTBopa K
noJsiporpadgupoBaHuio. YCTpaHEHHE HCTOYHHMKOB, HCKAKAIOMIMX BOJbT-aMIEPHBIE KPHUBBIC
(pacTBOpEHHBIN KUCIIOPOJI, MAKCUMYMBI IIEPBOI'O U BTOPOT'O pOJa).

20.  IloreHuuomerpuyeckuil MeToA aHanu3a. TeopeTuyeckoe 0OOCHOBaHHME METOJA.
WuaukaTopHble 3JIEKTPOJbI U JJIEKTPOJbl cpaBHEHUS. DYHKIUU 3JIEKTPOJOB, OCHOBHBIE
TpeOoBaHus, MpenbsBiasieMble K HUM. DakTophl, ompelenstonye BbIOOp HHAUKATOPHOIO
anekTpoga. OyHKIMM 37EKTPOIOB, OCHOBHbIE TpeOOBaHUs, NpeAbsBiIsieMble K HUM. DakTopsl,
OlpesieNAIoNe BhIOOp MHAMKATOPHOro 3iekTpona. IIpsiMas M KocBeHHas MOTEHIMOMETpUS.
[ToreHunoMeTprUYECKOE THUTpOBaHHE. BuIbl KpUBBIX NOTEHLHOMETPUYECKOTO TUTPOBAHUS,
CIOCOOBI ONpeE/eNIeHUsI KOHEYHOW TOYKM TUTpoBaHMs. DaKTOpbI, ONpEeAeNsIolue BEIUUUHY
CKayka IIOTEHLHaJda WHIUKATOPHOIO »JJEKTpoJa IpU MCIOJIb30BAaHUM PpA3JIUYHBIX THUIIOB

XUMHUYCCKUX peaKHHﬁ.

3. OPTAHUYECKAS XUMUSA

1. Ankanbpl. ['omosormyeckuil  psl, HOMEHKJIATypa, H30Mepusa. AHamu3
peaknMoHHON crnocoOHocTH. CrocoObl moiydeHus. dusznyeckre W XMMHUYECKHE CBOMCTBA.
CrnocoOsI nonyuenus. Pacnpoctpanenue U npuMeHeHHe.

2. Ankensl. ['oMonormyeckuii  psi, HOMEHKJAaTypa, HW30Mepus. AHanu3
peakiMoHHON crnocoOHocTH. CrocoObl monyueHus. PU3NUecKue U XHMHUYECKHE CBOMCTBA.
Crioco6s1 nostyuenus. Pacipoctpanenue v npuMeHeHue.

3. Anxanuensl. Knaccugukaius, HOMEHKIATypa, n3oMepus. AHaIU3 peaklMOHHON
criocoOHocTu. CmocoObl momyueHus. Pusndeckue W XUMHYECKHe cBorcTBa. CrocoObl
noJrydeHus. PacnpocTpanenue u npuMeHEHHE.

4. AnkuHbl. l'omonormyeckuii  psja, HOMEHKIAaTypa, u3omepusa.  AHamu3
peakroHHON crmocobHocTH. CrocoObl mosydeHus. DU3HYECKHEe W XWMUYECKHE CBOMCTBA.
CrnocoOs1 nonyuenus. Pacnpoctpanenue U npuMeHeHHe.

S. Apomaruyeckue  yriaeBojoponsl.  CrpoeHue  OeH30lla,  apOMAaTHYHOCTb.
['omonoruyeckuii psii, HOMEHKJIATypa, H30MepHs. AHAJIN3 PEAKIHOHHOH CIOCOOHOCTH.

®dusznyeckue u xuMuueckue cpoiictra. [IpaBuino opuenranuu. PacnpoctpaneHue u mpuMeHEHHUE.
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6. MonoranoreHnpou3BoHbIle yrieBogoponoB. Kiaccudukamnus, HOMEHKIATypa,
u3oMepus. AHaMM3 peaknuoHHOW crocoOHocTH. CrnocoObl monydeHus. Dusznyeckue
XMMHYECKHE CBOMCTBA. PacripocTpaneHne U NpUMEHEHHUE.

7. Opnoaromuble cnupThl. HomeHkmatypa, uzomepus. AHaIM3 pPeaKIMOHHOU
crocobnoctu. CriocoObl nonmyueHus. Ou3nueckre U XMMUYECKHE CBOWCTBa.. PacnpocTpanenue
U IPUMEHEHUE.

8. MHoroatoMHble  cnupThl. [NMKOAM, TIMLIEpUH. AHaIW3  PEaKLMOHHOU
CIIOCOOHOCTH, CpaBHEHHE C OJHOATOMHBIMU criupTamu. Du3nueckue U XMMUYECKUE CBOICTBA.
PacnpocTpanenue u npuMeHeHHe.

9. @enonbl.  Kimaccudukamus, HOMEHKIaTypa, HW30Mepus. B3anMHoe BIMsSHUE
aTOMOB B MoOJIeKyJie Ha mpumepe (enonma. Homenkiatypa, m3omepus. AHaIU3 pEaKIMOHHON
cnocobHoctu. du3nueckrue U XUMUYECKUE CBOMCTBA. PacipocTpaneHnue 1 nmpuMeHeHHe.

10.  Anpgerunsl. Homenknarypa, uzomepus. AHaIM3 peakIMOHHOW CIOCOOHOCTH.
®dusnyeckue U XumMuueckue cBoiicta. Criocoosl mosydeHus. Pacripoctpanenue v mpuMeHeHue.

11.  Keronbl. HomeHnknatypa, wuszomepus. AHaIM3 pPEaKUUOHHONH CIOCOOHOCTH.
duznyeckue 1 XUMUIECKHe CBONCTBA. PacripocTpaneHue u mpuMeHeHue.

12. MonokapOonoBsie kucnotbl. Kiaccupukanus. Homenknatypa, wusomepus.
CnocoObl mosyueHusi. AHaiau3 peakuMoOHHOW crnocoOHocTH. Dusnueckne U XUMHYECKHE
cBolcTBa. PacnipocTpanenue v NpuMeHEHHE.

13.  JIuxap6onoBsie kucnothl. Knaccuduxamnus. Homenknatypa, usomepusi. AHamnus
peakiMoHHON crnocoOHocTH. CrocoObl moiydeHus. dusznyeckre W XMMHUYECKHE CBOMCTBA,
cnenuduyeckre peakuu. Pacnpocrpanenue u npuMeHEHHUe.

14. Oxkcukucnotel.  Kmaccudukanus.  Homenkmarypa,  u3omepus.  AHanu3
peaknMOHHON crocoOHocTH. DPU3NUECKHe U XMMUYECKHE CBOMCTBA, CIEU(PUUECKUE PEaKIIUU.
PacnipocTpaneHune u npuMeHEHHE.

15.  VYrueBomoponsl. Knaccudukarus. AmnpaoneHTossl (puboza, ae3okcupubo3a,
KCHJIO3a, apabuHO3a), albJI0TeKCO3bI (TITI0K03a, TaTaKT03a, MaHHO3a), KETOTEeKCO3bI ((hpyKTO3a).
N3omepust MOHOCaxapuIoB.

16. Monocaxapuasl.  XUMHUYECKHE  CBOWCTBA,  YCTAHOBJICHHE  CTPYKTYpPBI
MOHOCAaXapHu0B, KaYeCTBEHHbIE peaklu. PacripocTpaneHue U npuMeHeHHe.

17. Mucaxapuasl (ManbTO3a, JIaKTO3a, Iemobuo3a, caxaposa). llommcaxapumbl
(kpaxmai u nemtono3a).CTpoeHue, CBOUCTBA, MPAKTUYECKOE 3HAUCHHE.

18.  Awmmnbl. Knaccudpukanus. HomeHknarypa, w3omepusi. AHamu3 pPEaKIIMOHHOM
criocoOHocTH. CriocoObl monydeHust. OuU3nUecKue W XUMHUYECKHE CBOWCTBA, CHeruduUecKue

peaKIuu.
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19.  Awmwmnokucnotel. Knaccudpukamms. Homenkmnatypa, wu3omepus.  AHanu3
peakMoHHON cnocoOHOCTH. PU3MUYECKUEe U XMMUYECKHE CBOMCTBA, CIIEU(PUUECKUE PEAKIINU.
PacnpocTpanenue u npuMeHEHHE.

20. Hutpo- u Hutpozocoemuuenus. CrnocoObl MogydeHUs. AHAIW3 PEaKIMOHHOU
cnocobHocTi. Pu3nyuecKkrue u XUMUYECKUE CBOWCTBA, IPUMEHEHUE.

21. A30- W JMa3ocoequHEHUs. AJIKWIJIMA3UHUEBBIE W ApPWIIUA30HUEBBIE COJIU.
Crioco6b1 nosryuenusi. Peakiiuy 1ua30HUEBBIX COJICH C BBIIEICHUEM U O€3 BBIACICHHS a30Ta.

22.  IlaTudieHHbIE TETEPOIMKIIBI C OJHUM TeTepoaToMoM (muppoii, GypaH, THOEH).
Crtpoenue, apomatuyHocTh. CrocoObl monydeHHs. XUMHUYECKHE CBOICTBA W MPAKTUYECKOE
3HauEHUE.

23.  UlectuuieHHBIE TETEPOIMKIBI C OJHUM W IBYMsi rerepoatromamu. CtpoeHue,
apoMaTH4YHOCTh. CrocoObl monyuyeHus. XUMHUYECKHE CBOMCTBA M MPAKTUYECKOE 3HAuCHUE,

pacrnpocTpaHeHHe B IPUPOJE.

4. DU3NYECKASA XUMUA

1. [TepBblii 3aKOH TEPMOAMHAMUKYU U €r0 MPUIIOKEHUE K (PU3MUECKUM CUCTEMaM.

2. [TpuMeHeHne epBOro 3aK0Ha TEPMOJUHAMMKY K XUMHUYECKUM cuctemam. Pacuer
TEIUIOBBIX A((HEKTOB XMMHUECKUX pPEeaKlIUii P CTaHAAPTHOW U HECTAHJIAPTHOM TeMIiepaTypax.

3. Bropoil 3akoH TepMoaMHAMHUKH. PacueT M3MEHEHUs SHTPONMHM B XHMHYECKHX
mpoleccax Ipy CTaHAAPTHOM M HECTaHIAPTHOM TeMmIilepaTypax. Pacuer W3MeHEHHs SHTpPOIUU
JUISl HEOOpaTHUMBIX MTPOLIECCOB.

4. Tepmonunamuyeckue mnoTeHuuansl. @OyHaaMmeHTanbHble ypaBHEeHUs ['nbOOca.
Ouneprus ['enbmronbla u sHeprust ['md6ca. Pacuer sHTponny, BHYTpEHHENW SHEPTUH, SHTAIBIINHY,
sHeprun ['enpronmpua M sHepruu I'mb60ca M3 ONBITHBIX JaHHBIX. YCIOBHS M KPUTEPUHU
CaMOIIPOU3BOJIBHOT'O IIPOTEKAHUS IIPOLECCOB.

5. XuMHYecKkoe paBHOBecHe. YpaBHeHHE HU30TepMbl peakuuu Bant-T'opda. Csssb
KOHCTAaHT PaBHOBECHSI CO CTaHJAPTHBIMU U3MEHEHHUsIMH 3Hepruu ['n66ca u ['enpmronbiia.

6. Meroasl pacuera KOHCTaHTBI paBHOBecHs Kp. Buabl KOHCTAaHT XUMHYECKOIO
PaBHOBECHsI, XMMUYECKUX IIPOLIECCOB M CBS3b MEXAY HUMH. PacueTel KOHCTAaHT paBHOBECHS

XHUMHYCCKHUX peaKquI C UCIIOJIBb30BaHHUEM Ta6J'II/III CTaHJApPTHBIX 3HAYCHUI TEPMOJUHAMUYCCKUX

GyHKIHIA.

7. TepMmoanHaMuka peanbHBIX pacTBOpoB. 3akoH Payms u ['enpu. Kpumockomus.
D0yINOCKOTIHSL.

8. TepmonrHaMuKa pealbHBIX pacTBOPOB. MeTosl ompeaeneHus Kod3(phUImeHToB
AKTUBHOCTH.
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9. Meronpl  ompeAeNieHHsT  TOpsSiIKA W KOHCTAHTBI  CKOPOCTH — PEaKIIUU.

Juddepennmanbaple 1 HHTETPATbHBIE METOIBI.

10. Kunernka oOpaTUMBIX peakiiuii, MapaieIbHBIX U KOHKYPHPYIOIIUX PEaKIIUi.
11. Kunertnka 1enHpix peakiuii ¢ BeIeCTBEHHOM LEbIO.
12. 3aBUCUMOCTb KOHCTaHThl CKOPOCTH pEaKIUU OT TeMIepaTypbl. YpaBHEHUE

AppeHnyca. DHeprus akTUBallUd U METO/IbI €€ OIPEIETICHUS.

13. Teopuss aKTUBUPOBAaHHOIO KOMIUIEKCA. TepMOAMHAMHUYECKUM AaCIEKT TEOpUU
AKTHBUPOBAHHOI'O KOMILIEKCA.

14.  Dnexrpuueckas MNPOBOJUMOCTb 3JIEKTPOJIMTOB: YJelIbHAs, SKBUBAJICHTHAs,
MosiekyisipHass. 3akoH Komppayma. Teopust aneKTpuyeckol HPOBOAMMOCTH — CHUJIBHBIX
anekTpoiuToB Jlebas-Xrokkens-Ounzarepa.

15. DneKkTpoXMMHMUYECKHH, BHYTPEHHHUH, BHEIIHUH M MOBEPXHOCTHBIA MOTEHLIUAJBI.
O/1C aneKTpoOXUMHUYECKOr0 1eMeHTa. Y paBHeHue HepHcera.

16. Mexanu3m  aktuBauuu B Karainuse. Karanutudeckud nukin.  SIBineHue

IIPOMOTHPOBAHUS, OTPABIEHUS U MOAUPUIIMPOBAHUS B KaTalIH3e.

17.  OcHoOBHbIE CTaJIMM U KHHETHKA METAJUIOKOMITJIEKCHOI'O KaTaju3a.

18.  3akoH JelcTBYIOIUX MOBEPXHOCTEH M KMHETHKA I'eTepPOreHHbIX KaTaIMTHUECKUX
peaKunii.

19.  Pasmepnbie 3pdexTsl B GU3NUIECKON XMMHUU TUCIIEPCHBIX CHCTEM. Y paBHEHHE

Tommncona-KenbpBuna.
20. I[I/ICHepCHBIe CUCTCMBI: KJ'IaCCI/I(I)I/IKaI_II/II/I AUCIICPCHBIX CHUCTEM, BUbI

YCTOMYUBOCTU JUCIIEPCHBIX CUCTEM U (DaKTOPBI UX OMPEIEISIONINE.

5. BBICOKOMOJIEKYJIAPHBIE COEJMHEHUWSA

1. OCOOEHHOCTH MOJIEKYJSIPHOTO CTPOEHHUS] BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
Baxxnelmne OTIMYUTENBHBIE CBOMCTBA MOJIUMEPOB. POJIb OJIMMEPOB B KUBOM NPUPOJE U UX
IIPUMEHEHNE B HAPOJTHOM XO35MCTBE.

2. Kondurypauus um KoH(UTIypallMOHHAs HM30MEpUs MaKpOMOJIEKYJ] BHUHWIOBBIX,
BUHUJIMJIEHOBBIX W JUEHOBBIX mnonuMmepoB. Crepeoperyisipsle mnoauMepsl. OnTudecku
AKTUBHBIE ITOJIUMEPBI.

3. Kondopmanus u xoHpopmalroHHass U30MepHUs MakpoMosiekys. DakTopsl, OT
KOTOPBIX 3aBUCUT I'MOKOCTb MOJUMEPHBIX LIETEH.

4. OcHOBHBIE METOABI IOJNYYEHUS CHUHTETHUYECKUX MonuMmepoB. [lpusenure

HECKOJIBKO MPUMEPOB UX cUHTe3a. Kitacchl MOHOMEPOB, BCTYNAIOMIMX B TIOJTUMEPU3ALIHIO.
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5. [Ipupona pacTBOPOB BBICOKOMOJIEKYJISIPHBIX coenuHeHui. [Ipumenenne npasuiia
¢a3 ['mb6ca, pazoBbie nuarpamMmmbl. OCOOEHHOCTH pacTBOPOB MoIMMepoB. Habyxanue.

6. ArperatHple ¥ (a30BbIE COCTOSHHUS TOIUMEPOB. DUBNYECKUE COCTOSTHHS
aMop(HBIX MONIUMEPOB. TepMOMeXxaHHMYeCKHl METOJA HCCeoBaHusl MoJuMepoB. OCHOBBI

BbIOOPA YCIIOBUH MX AKCIUTyaTallMl U MepepadOTKHU.

2.2. MeToau4ecKue peKOMeHIAIUN CTyeHTaM.
«Heopranuyeckass XuMush»

1 Cmpoenue  amoma. Ilopadox  3anonHenus  INEKMPOHAMU — AHIOMHbBIX
opoumaneit.Pa3putrie NpeacTaBiIeHul 0 CTpoeHUu atoma. 3apsaj sapa aroma. [IoHsATHe 0 KBaHTOBBIX
4ucnax; s, p, d, f-opouramu. Heprerryeckre ypoBHU. [IopsioK 3amoMHEHNs SIEKTPOHAMH aTOMHBIX
opouraneil. [Tpunmun [Naymu. [pasuno Xynaa.

3Hath: onpeseneHue BOMHOBON QyHKuuu. [IpuHIMIBI onrcanus KBaHTOBBIX cucTeM. [IpaBuiia
OIIPENENICHNS] CTPYKTYPBI aTOMOB.

YMeTh: ONpeaessaTh YUCIo NPOTOHOB U HEUTPOHOB B siipe atomMa. COCTaBIISATh AJIEKTPOHHBIE U
ANEKTPOHHO-Tpaduueckre (opMyIibl aTOMOB XUMUYECKHX JIEMEHTOB.

Brnaners: meroiamu orpeneneHrs KBaHTOBBIX YMCEIL.

2. Xumuueckan céa3b. Buovt u munvl xumuueckoii ceazu.Curma u nu-cesizu. VonHas
cBs3b. KoBaneHtHast cBsi3b. Bomopomnast cBs3b. Pazmuums B (usMueckux CBOMCTBaX BEILECTB C
WOHHOM, TONSPHOW M KOBAJICHTHOM CBS3bI0 (TemIieparypa KWIICHUS, IUIABICHUS, BEIWYMHA
PacTBOPUMOCTH B MOJISIPHBIX U HEMOJSIPHBIX pacTBoputersix). [Ipupona cun Ban-ngep-Baanbca.

3HaTh: TMPHUPOTY XUMHUECKON CBS3U. BUabl XMMHUYECKOU CBs3U. THIIBI XUMHUYECKOM CBSI3H.
IIprpony crit MEKMOJEKYIISIPHOTO B3aUMOCHCTBHS.

YMeTh:  COCTaBJSTH  DJIEKTPOHHBIE,  AIIEKTPOHHO-Tpaduyueckue,  CTPYKTYpHbIE U
MPOCTPAHCTBEHHBIE (POPMYITBI MOJIEKYL.

Brnaners: meTogamn onpenenenyst BUIOB M TUIIOB CBSI3H. MeToAaMu yCTaHOBJICHUSI Pa3IAYMs

B (M3MYECKUX CBOIMCTBAX BEIIECTB C Pa3HBIM TUIIOM KPHCTAUTMUECKON PEIIETKH.

3. Ceoiicmea koeanenmnoii ca3u.OCHOBHBIE TOJIOKEHHUS METOJA BAJIEHTHBIX CBA3EH
(MBC).ITorsTie 0 ruGpummsaiyy opoutaneii. OCHOBHBIE THITBI THOpHmm3armn (sp, sp?, sp°, sp°d,
sp3d?, dsp?), mpocTpaHCTBeHHAs KOH(PUIYpaIys MOJEKYI M HOHOB. HanparieHHOCTh M HACKIIIAEMOCTb
KOBAJICHTHBIX CBsi3ell. OCHOBHBIE TOJIOKEHUsI MeToJa MOJeKyapHbIX opOurtaneit (MO JIKAO).
Cas3bIBatOIINE, PA3PHIXIIIONIME U HECBS3bIBAIOIIIE OPOUTAIIH.

3Hath: ocHOBHEIE IojokeHHUsT MerogoB BC um MO. OcHOBHBIE MOJIOXKEHHUS METOIA

THOpUM3alIN aTOMHBIX OPOUTATICH.
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VYMeTh: yCTaHaBIMBATh THI TMOPHIM3AMK LEHTPAIBHOrO aromMa B yactune. OmnpenernsrTh
q)OpMy YacTullbl W 3HAYCHHSA BaJICHTHBIX YIJIOB. CocraBiiTh SHCPIrCTUYCCKUC JUarpamMm
TOMOHYKJICAPHBIX MOJIEKYJI 3JIEMEHTOB 2 U 3 IEPUOJIOB.

BJ'Ia,I[eTBZ METOJaMU XapaKTECPUCTUKHN XUMUYECCKHUX CBSI3EH 1 OTMCaHUSA CTPYKTYPBI YaCTHUII.

4. Ilepuoouueckuii 3axon u Ilepuoouueckaa cucmema /I.U. Menoeneesa.OtkpoiTue
[Tepriomuueckoro 3akona JI.M. MenneneeBbiM. CoBpemeHHast ¢opMyiupoBka [lepromndeckoro
3aKoHa. [lepnoguYHOCTh B M3MEHEHHUHU 3JIEKTPOHHON KOH(MUTypalu aToMOB. XUMHYECKUH 3JIEMEHT.
[lepyuoaruecky M3MEHSIOIIMECS] CBOMCTBA AJIEMEHTOB. Paanychl aroMoB, SHEpPIusi HOHU3AIMY,
3aKOHOMEPHOCTU B U3MEHEHUU 3TUX BEIUYMH.

3nare: Mcropuio OTKpeITHS M (HOPMYIMPOBKY meprommdeckoro 3akoHa JI.M. Menneneesa.
CoBpemeHHy0 (HOpMYTHPOBKY MEPUOITYECKOTO 3aKOHA.

YMeTb: ucnonb3oBath [lepuoouueckuti 3axon u Ilepuoduueckyro cucmema .. Menoeneesa

Brnaners: cnocobamu XapakTepUCTUKH CBOMCTB AJIEMEHTOB.

5. Hauana mepmoounamurxu.OCHOBHbIE TIOHATUS XUMHMYECKOM TEPMOJMHAMUKH:
CHCTEMa, IapaMeTpbl COCTOSHMSA, paboTa, sHeprus, Temiora. Ileppoe Hayano TEPMOIMHAMUKH.
CrangapTHble SHTAIBIMK 00pa30BaHUs XUMHUYECKUX coequHeHni. TertoBbie 3pdexThl XMMUYECKUX
peaxumii. TepMOXUMUYECKHE pacueThl, OCHOBAHHBIE Ha 3aKOHE | 'ecca. BTopoli 3aKk0H TEpMOAMHAMUKH.
Outporus. Heprus [ n66ca. Kpurepuit caMonpou3BoIbHOIO MPOTEKAHUS POLIECCOB.

3HaTh: (OPMYJIMPOBKH MEPBOrO M BTOPOIO 3aKOHOB TepMOaMHAaMUKH. 3akoH ['ecca. [lonsTue
SHTAJILITUM, SHTPOMNUU U dHepruu [ nboca.

YMeTh: MpOBOAWUTH TEPMOXMMHUYECKHE PAcu€Thl MO 3akoHy ['ecca M cleAcTBHAM U3 HETO.
Ornpenensate 3HaueHne sHepruu [ udoca 11 XMMHYECKHX TPOLIECCOB.

Brnaners: crocobamMu OonpeACIICHUA BO3MOKHOCTH IPOTCKAHUS ITPOLICCCOB.

6. Koncmanma xumuueckozo pasnosecusn Kak mepa 2iy0unsl npomeKanus npoyeccos.
Hcnonb30BaHue 3HAYCHUN CTAHIAPTHOM SHTAJIBIIMUA U SHTPOIMU JJIs pacueTa KOHCTAaHT PaBHOBECHS
XUMUYECKUX  peakuuid. @DakTopel, BIMAOIUME HAa  BEIMYMHY KOHCTAaHTbl  PaBHOBECHL.
TepMogMHAMMUYECKHI BBIBOJA 3aKOHA JACUCTBYIONMX MacC. CIOBUI XMMHYECKOTO PaBHOBECHSL.
[Tpyaiwn Jle larense.

3HaTh: TOHATHE XMMHUYECKOTO PABHOBECHS M KOHCTAHTBHI XMMHUYECKOTO PaBHOBECHS. 3aKOH
JEUCTBYIOLMX MACC Il XUMUYECKOI0 paBHOBecHs. 1IpaBuiia cMeIeHnss XUMUYECKOTO PaBHOBECHSL.

YMeTh: IPOBOIUTE PAaCUEThl KOHCTAHTBI XMMUYECKOTO paBHOBECH:. ONpesessiTh HalIPaBIICHAS

CIIBUTa XUMHUYECKOTO PaBHOBECHSI IIPH I3MEHEHUH YCIIOBUH MTPOTEKaHUS MpoLiecca.
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Bnaners: METOJaMH TCOPETUYCCKOI0 M OKCIICPUMCHTAJIBHOI'O OIIPCACICHHUSA 3HAYCHUA

KOHCTAaHTbI XUMUYCCKOT'O PABHOBCCHA.

7. Kunemuxa u mexanuzm xumuueckux peakyuii. CKOpOCTb XUMHUUECKON PEAKLUH, €€
3aBUCHMOCTb OT IPUPOJbI U KOHIIEHTPALMHA PEAreHTOB, TeMieparypbl. [Iopsanok U MONeKyJIsspHOCTh
peakimu. KoHCTaHTa CKOpOCTH, €€ 3aBUCUMOCTh OT TEMIIEPATYphbl. YpaBHEHUE AppeHuyca. DHEprus
aKTUBaMK. MeXaHU3M U KUHETHUKA PEAKIU1 B TOMOTEHHBIX U TETEPOreHHBIX CUCTEMAX. | OMOreHHBIN
Y TETEPOTrCHHBIN KaTaIn3.

3HaTh: NOHATUS MTHOBEHHOM U CPEeHEN CKOPOCTH peakiuu. Y paBHeHre Appenunyca. [lonsitue
KaTanmsa.

VYMeTh: COCTaBIATh KHHETUUECKUE YPAaBHEHUS 0 SKCIEPUMEHTAIBHBIM JTaHHBIM. [IpoBoaUTH
pacy€rel 1O ypaBHEHUIO AppeHuyca. CTpOUTh 3HEPreTHUYECKHE AUarpamMMbl XOJla XUMHUYECKON
peakuuu.

Brnaners: cnocobamu onvcanusi MEXaHU3MOB HEKOTOPBIX XMMUUECKUX PEaKLInil.

8. Oowaa xapakmepucmuxa S-31emenmos. HaxoxneHue S-3IeMEHTOB B IPUPOJIE.
[lomyueHne B METAUIMYECKOM COCTOSHUM W3 TMPUPOJHOTO ChIphsi. VI3MEHEHHME XHMHYECKOM
AKTHUBHOCTH B METAUTMYECKOM COCTOSIHMM B MoArpymmax. [lomydenue, crpoeHre, CBOMCTBA THIIPUIOB,
raJIOTeHUI0B, Cyb(puaoB, HUTpUAOB. [1[€noun. [lomydenue, crpoeHne, CBOMCTBA, MPUMEHEHUE €IKOTO
HaTtpa. PacTtBopumble W HepacTBOpuMBIe conH. JKECTKOCTh BOJBI (BpEMEHHAas, IOCTOSHHA).
VYMeHbllIeHHE KECTKOCTM BOABl C TOMOIIBIO KOMIUIEKCOHOB. JleMuHepann3oBaHHAs BOja
(McTIONT30BaHNME MOHOOOMEHHBIX MAaTEPUAIIOB JUIl OYMCTKHU BOJIBI).

3HaTb: (JOPMBI HAXOXKACHUS S-3JIEMEHTOB B mpupoze. dusnueckue M XUMUYECKUE CBOWCTBA
MPOCTHIX BenlecTB. DU3nyeckre U XuMHUYECKHE CBOICTBA coeqHeHU. [ToHsTHE 0 KECTKOCTH BOJIBL.

YMeThb: MPOrHo3upoBaTh CBOMCTBA IEMEHTOB U UX COSTMHEHUI B 3aBUCUMOCTU OT CTPOCHHS
X aTOMOB U T1I0JIOKCHUA B H@pHO}IH‘IeCKOﬁ CHUCTEMC.

Brnaners: ciocobamu ycTpaneHUs >KECTKOCTH BOBI U OYMCTKH BOJIBI.

9. Kucnopoo OO6mas xapakrepuctuka kucioponaa. CTpoeHrne MOJEKYIbl KHCIOpOAa C
nozuttuii Metoga MO. Tlomyuenne kuciopoga B Ja00opaTopur W MPOMBIIIICHHOCTH. [IpruMeHeHne
MOJIEKYJISIPHOTO KHCIopoa. BaskHelme KUCIOpoIHbIE COSJMHEHNSI OKCHJIbI 3JIEMEHTOB METAIIIOB U
DIIEMEHTOB HEMETAIOB, XHMUYeCKHe U (u3uueckue CBOWCTBA OKCHIOB. [lepokcumsl U
HaJIIIEPOKCU/IbI, UX TIOITy4YEHHE, CBOMCTBA U MpuMeHeHue. O30H, ero CBOMCTBA, CTPOEHHE, MOITyYEHHE.

HpI/IMeHCHI/IC 11 O30HUPOBAHMA BOABI M BO311yXad, B KAYCCTBE OKHMCIIMTEIIA B CHHTE3C.
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3HaTh: OOIIYI0 XapaKTepUCTUKY Kuciaopoaa. CrocoOs! nomydeHus. [Ipumenenne. Gusndeckne
Y XUMHUYECKUE CBOMCTBA COETMHEHUH KHCIIOpO/Ia.

YMeTh: XapakTepu3oBaTh CBOKMCTBA COCAMHEHUN KHUCIOPOJAa HAa OCHOBAHWUU TOJIOXKECHUS
KUCJIOPO/Ia B IEPUOAUYECKON CUCTEME U CTPOCHUSI aTOMa.

BJ'Ia,I[eTBZ METOJaMU OIMMCAHUA CTPYKTYPhI KUCIIOPOACOACPKAINX YaCTHLI.

10. Obwaa  xapakmepucmuxa 2anocenog. Baxuelinme wmuHepansl. CrpoeHue
JIByXaTOMHBIX MOJIEKYJI I'aJIOT€HOB. XMMHUYECKHE CBOWCTBA raJIOTCHOB B MOJIEKYJISIPHOM COCTOSTHUM,
B3aUMOJICiCTBUE ¢ MeTalaMM W HeMmeTauiamu. llomydeHue ranoreHoB B siaboparopuu |
IPOMBIIUIEHHOCTH. TOKCHMYHOCTh rajioreHoB. [IpaBuna TexHuku Oe30macHOCTH NpH paboTe ¢
rajgoreHamu. [IpuMeHeHne raoreHoB B IPOMBIIIIIIEHHOCTH.

3Hath: (popMbl HaXOXIEHHs TanoreHoB B npupoze. CrpoeHue monekyn. dusznueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BewlecTB. CriocoOb! nomyyenus. I lpuMenenue raoreHos.

VYMeTh: XapakTepu3oBaTh CBOWMCTBA 3JIEMEHTOB MO OCOOCHHOCTSIM CTPOEHHSI UX aTOMOB H
TIOJIOKEHUIO B TIEPHOIMYECKON CHCTEME. XapaKTepu30BaTh (DM3UYECKUE M XUMHYECKHE CBOWCTBA
raJlOreHOB.

Brnagers: Meromamu monmydeHuss ranoreHoB B Jjlabopatopud. IlpaBuiamu  TeXHUKH

0e30macHOCTH TIpU paboTe C SITIOBUTHIMHU Ta3aMHu.

«Oprannveckas XUMHD)

1. Auxkanbl. Oco0eHHocTH XMMHYecKoro crpoenusi. Ilosydenme, cBoiicTBa,
NpUMeHeHue.

3HaTh: 0COOEHHOCTH XMMHUYECKOTO CTPOEHUS aJIKaHOB, TOMOJUTHYECKHUI pa3phiB CBS3U,
paluKalbHble NPOLECChl, HM30MEpPHUI0, METO/Abl MOJIY4YeHHUs, (u3NUecKue U XUMHUYECKUE
CBOIMCTBA aJKaHOB, OCHOBHBIE HAIIPABJICHUSI UX MCIIOJIb30BAHNUS.

YMeTh: UCHOIb30BaTh MpaBUiIa HOMEHKJIATYphl IJsl cOCTaBieHUs (HOpMys alKaHOB IO
Ha3BaHWIO, COCTaBJIATh YpPaBHCHHA peaKHI/Iﬁ C ydaCTHEM J[JaHHOI'0 KiacCa OPraHu4YC€CKUX
COCIMHEHU.

Brnagerb: NpuUMEHATh TEOPETUYECKUE TPEACTABICHUS OPraHMYECKOM XUMHUM UL
O0O0BSICHEHHSI PEaKIIMOHHOIN CIIOCOOHOCTH M MpeJCKa3aHUs INIaBHOIO HANpaBIEHUS peakuui c

y4acTHEM aJIKaHOB.

2. Auikenbl. Oco0eHHOCTH XHMH4YecKoro crpoenus. Ilosyudenme, cBoiicTBa,
NpUMeHeHHue.

3HaTh: OCOOCHHOCTH XHMHUYECKOTO CTPOEHHUS AalIKeHOB, 3JEKTPO(QUIbHBIE IMPOIECCHI,
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W30MEPHI0, METOABI TMOTydeHUs, PU3HMUYECKHEe M XUMHUYCCKHE CBOMCTBA aJIKCHOB, OCHOBHBIC
HaIpaBJICHUS UX UCTIOJIH30BAHUSI.

YMeTh: UCHONB30BaTh MpaBUIa HOMEHKJIATYPHI JIJIsi COCTaBJICHUS (OPMYI ajJKEHOB IO
Ha3BaHUWIO, COCTABIIATh YPAaBHECHMsI PEAKIMKA C y4acTHEM JaHHOTO Kjacca OpraHWYECKHX
COEIUHEHUN.

Braners: NpuUMEHSTH TEOPETHUYECKUE TMPEACTABICHUS OPraHUYeCKONM XUMHUHU MJis
OOBSICHEHHSI PEAKIIMOHHON CITIOCOOHOCTH W TPEICKa3aHUs TIIABHOTO HAIPABJICHHUS PEAKIUH C

y4acTUuEM aJIKCHOB.

3. Aaxkunbl. OcobeHHOCTHM XHMMHU4Yeckoro crpoenusi. Ilonydyenme, cBoiicTBa,
NMpUMeEHeHHe.

3HaTh: OCOOCHHOCTH XHUMHYECKOTO CTPOCHHS AQJIKWHOB, IPOIECChl BHHWJIMPOBAHUSA,
M30MEpHUI0, METOJbI MONy4YeHHUs, (PU3Mueckrue U XUMHUYECKHE CBONCTBA AJIKUHOB, OCHOBHBIE
HAIIPaBJICHUS UX UCIIOJIb30BAHUSL.

YMeTh: MCHOB30BaTh IMpaBUja HOMEHKJIATYPBl JUIsl COCTABICHHUS (HOPMYN aJKMHOB TIO
HAa3BaHUIO, COCTABISATh YPABHEHMsI pPEAKUUHA C y4YaCTHEM JaHHOTO Kjacca OpPraHMYECKHX
COEIMHEHUI.

Bnagers: npuUMEHATb TEOPETUUYECKUE TMPEACTABICHUS OPraHUYECKOWM XUMHUH JUJIA
O00BSICHEHUsI PEAKIIMOHHON CMOCOOHOCTH M TIPE/CKa3aHUs TIABHOTO HAIPaBJICHHUS PEaKIUil ¢
y4acCTHUEM AJIKWHOB.

4, l'asorennpousBoanbie aakaHoB. (CO0EHHOCTH XMMH4YECKOI0 CTPOCHMHS.
IHonyuyenue, cBOiicTBAa, MPUMEHEHHE.

3HaTh: OCOOCHHOCTH XHMHUYECKOTO CTPOEHHUS TallOTeHAIKAaHOB, TE€TEPOIUTUYECKUI
pa3pbIB CBSI3U, HYKJIEO(MUIbHBIE MPOLIECCHI, H30MEPHIO, METOABI MONy4YeHHUs, (pu3ndeckue u
XMMHUYECKHUE CBOMCTBA IAJIOTEHAJIKAHOB, OCHOBHBIC HAIIPABIICHUS UX UCIIOIb30BaHUA.

YMeTb:  HMCHOJIb30BaTh  MpaBWa HOMEHKIATYpbl JJIS  COCTaBICHHUS  (opmyrn
raJjoreHaJIKaHOB MO0 HA3BAaHUIO, COCTABIIATh YPABHEHUS PEaKIMil ¢ y4yaCTHEM JaHHOTO Kiacca
OPraHUYEeCKUX COCIUHEHUN.

Brnaners: npuUMEHATH TEOPETUUYECKUE TMPEACTABICHUS OPraHUYECKOW XHMUHU A
O00BSCHEHHsI PEAKIIMOHHON CMOCOOHOCTH M TIPE/CKa3aHUs TIIABHOTO HAIPaBJICHHUS PEaKIUil ¢

Y4aCcTUEM IraJIOr¢HaJIKaHOB.

5. Oanoaromubie cnupThbl. OCO0EHHOCTH XUMHYeCKOro crpoenus. Iloay4denne,
CBOMCTBA, MIPUMEHEHHE.

3HaTh: OCOOEHHOCTH XHMHYECKOIO CTPOCHHA OJHOATOMHBIX CIIMPTOB, KHUCJIOTHBLIC
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CBOMCTBA, OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIE IPOLIECCHl, M30MEPHUI0, METONbI IOJIy4YEHHUS,
duznyecKkue U XUMHUYECKHE CBOWCTBA OAHOATOMHBIX CIIMPTOB, OCHOBHBIC HAINPABICHUS HX
UCIIOJIb30BaHUS.

YMeTh: UCHONb30BaTh MpaBUia HOMEHKJIATYPBI ISl COCTaBICHUS (HOPMYI OAHOATOMHBIX
CIIUPTOB MO HA3BAaHUIO, COCTABIIATH YpPAaBHEHUS pPEaKkLUMil C ydyacTUEM JIaHHOIO Kiacca
OPraHUYECKUX COCITUHEHUN.

Brnanets: npuUMEHATb TEOPETUUYECKUE MPEACTABICHUS OPraHUYECKOW XHMUU IS
00BSICHEHHSI PEaKIIMOHHOI CIIOCOOHOCTH M Mpe/CKa3aHUs INIaBHOTO HANpPaBIEHUS peakuui ¢

y4aCTUEM OJHOATOMHBIX CITMPTOB.

6. Aabaernabl U KeTOHbl. OCO0EHHOCTH XHMHMYECKOIro CTpoeHusi. MeToabl
CHHTe3a, CBOICTBA, IPUMEHEHHE.

3HaTh: OCOOCHHOCTH XHMMHYECKOTO CTPOCHHS KapOOHMJIBHBIX COCIWHEHHWH, MPOIECCHI
KOHJICHCAITUH, KETO-CHOJIbHAS TAayTOMEpPHs, METOABI TOJTY4YeHHS, (PU3NUIESCKHEe U XUMHUCCKHE
CBOMCTBA KapOOHWJIBHBIX COCUHEHNN, OCHOBHBIC HAMPABIICHUS UX UCIIOIb30BAHMS.

YMeTh: UCTIONB30BaTh NMPaBUJIa HOMEHKIATYPHI JUJIsl COCTaBIeHUS (OpMyT KapOOHUIBHBIX
COCIMHEHUN N0 Ha3BAHMIO, COCTABJIATh YPABHEHHUs pEaKIMil C ydacTUEM JaHHOIO Kiacca
OPraHUYEeCKUX COCTMHEHUN.

Brnaners: mNpuUMEHSTh TEOPETUUYECKHUE TMPEACTABICHUS OPraHMYEeCKOW XUMHUHU IS
OOBSICHEHHSI PEaKIIMOHHON CITOCOOHOCTH M TMpeCKa3aHUs TIIaBHOTO HAMpPaBIEHUS peakuuid ¢

ydacTuem Kap6OHI/IJ'IBHI:>IX COCTUHECHUI.

1. Monokap6oHoBbie  KHCI0TBL. (CO0EHHOCTHM XHMHYECKOI0 CTPOEHHS.
IHonyyenue, cBOMCTBA, IPUMEHEHHUE.

3HaTh: OCOOEHHOCTH XHMHYECKOTO CTPOCHMS KapOOKCHIIBHOW TIpYIIIbI, MPOU3BOJHBIE
KapOOHOBBIX KHCIIOT, U30MEPHUI0, METOABI MOITy4YeHHs, pU3nueckrue U XMMHUYECKHE CBOICTBa
Kap60HOBI)IX KHCJIOT, OCHOBHBIC HAITPABJICHUS UX HUCITIOJIB30BaHUA.

VYMeTb: UCHONB30BaTh MpaBUiIa HOMEHKJIATYphI Ui cOCTaBieHUs (opMysn KapOOHOBBIX
KHCJIOT [0 Ha3BaHUIO, COCTABJIATh YPAaBHEHMsS pEaKUUH C y4YaCcTHEM JAHHOIO Kiacca
OpTaHUYCCKUX COG}II/IHGHI/If/i, CpaBHHUBAaTb KHCIIOTHBIC CBOMCTBA 3aMCIICHHBIX Kap6OHOBI)IX
KHCJIOT.

Braners: NpHUMEHATb TEOPETUYECKHUE IPEACTABICHUS OPraHUYeCKOM XUMHUHU I
OOBSICHEHHS PEAKIIMOHHON CIOCOOHOCTH M Mpe/CKa3aHUs IIABHOTO HAINpaBJICHUs peakUuil ¢

ydacTueM KapOOHOBBIX KHCIIOT.
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8. ben3oa u ero romosiorn. OcodeHHOCTH XUMHYeCKOro crpoenusi. [losyyenne,
CBOIiCTBA, IPUMEHEHHE.

3HaTh: OCOOCHHOCTH XMMHYECKOTO CTPOCHUS apOMaTHYECKHX COCIMHECHUMU, MPOIECCHI
ANEKTPOPUIBHOTO 3aMEIICHUs, U30MEPUI0, METOAbI MOTy4YeHUs, PU3NUECKHE U XUMHUYECKUE
CBOMCTBA apOMaTUYECKHUX YIIIEBOJOPOIOB, OCHOBHBIEC HAPABICHUS X UCIOIb30BAHHUS.

YMeTb:  UCHONb30BaTh  MpaBWiia  HOMEHKJIATYpbl Ui COCTaBJICHUS  (popMmyi
apOMaTHYEeCKUX YIIIEBOJAOPOIOB IO HA3BaHUIO, COCTABJIATh YPaBHEHUS PEakUUil ¢ ydacTHEM
JAHHOTO KJIacca OPraHUYeCKUX COCIMHEHUHN, OPUEHTHUPYIOIIee IeWCTBUE 3aMECTUTENCH.

Brnagerb: mnpuMeHSATh TEOpEeTUYECKUE TPEACTABICHUS OPraHMYECKOM XUMHUH JUIS
OOBSICHEHHSI PEaKIIMOHHON CIOCOOHOCTH W TpENCKa3aHMs TIIaBHOTO HAINPABICHHUS PEAaKLIU C

MCIIOJIb30BAaHUEM OPUEHTUPYIOIINX (PAKTOPOB.

9. Apomarnuyeckne aMiuHbI. OCO0eHHOCTH XUMHU4YeCKOro crpoenusi. Iloayuenue,
CBOIiCTBa, IPUMEHEHHE.

3HaTh: OCOOEHHOCTHM XHMHUYECKOTO CTPOEHUS apOMATUYECKHMX aMHHOB, OCHOBHBIC
CBOMCTBA, MPOILIECCHl UA30THPOBAHHS, H30MEPHUIO, METOIbl MOMy4YeHUs, (U3HUECKHEe U
XUMHYECKHE CBONCTBA ApOMATHYECKUX aMUHOB, OCHOBHBIC HAPABICHUS UX UCTIOIb30BAHHUS.

YMeTh: UCHOJBb30BaTh  MpaBWJIa  HOMEHKIATypbl JJii  COCTaBlieHUs  (opMyn
ApOMAaTUYCCKNX aMHUHOB 11O Ha3BaHWIO, COCTABJIATh YpaBHCHUA peaKuMﬁ C y4aCTUEM JaHHOIO
KJIacCca OPraHUYECKUX COECIUHEHUMN.

Brnaners: mNpUMEHSTh TEOPETUUYECKHUE TMPEACTABICHUS OpPraHWYeCKOM XHMHUHU AJis
OOBSICHEHHSI PEaKIIMOHHOIN CIIOCOOHOCTH M MpEJCKa3aHUs INIaBHOTO HAIpPaBIEHUS peakuui c

y4acTueM apoMaTnuidCCKUX aMHHOB.

10. I'erepoumkibl ¢ OXHMM reTepoaTOMOM: NATHYWICHHbIe (MHPPOJ, (ypaH,
THO(EH), mecTUuYJIeHHbIe (MUpuaAnH). OCo0eHHOCTH XMMUYeCKOro crpoenus. [losyyenne,
CBOIiCTBA, IPUMEHEHHE.

3HaTh: 0COOCHHOCTH XUMHYECKOTO CTPOSHHUSI apOMATHYECKOH TT-CUCTEMBI TE€TEPOIHKIIOB,
MPOIECCHl 3aMEIIeHUs U TMPUCOCTUHEHHsS, U30MEPHI0, METONbI MONy4YeHHs, (U3NYeCKUue M
XMMHYECKHE CBOMCTBA I€TEPOIUKIOB, OCHOBHbBIEC HAMPABICHUS UX UCIIOIb30BAHUS.

YMeTh: UCMONb30BaTh MpaBUjia HOMEHKIIATYPhI AJIi COCTAaBICHUS (OPMYI T€TEpPOLUKIIOB
[0 Ha3BAHMIO, COCTABJIATH YPAaBHEHHUsI PEAKIMM C y4aCTUEM JAHHOIO Kjacca OpraHUYeCKHUX
COCIMHEHU.

Brnamers: NpuMEHSTh TEOPETUYECKHE TMPEACTABICHUS OpPraHWYeCKOM XHMHUHU JIA

O0O0BSICHEHHSI PEaKIIMOHHOM CITOCOOHOCTH M MpeJCKa3aHUs TJIaBHOTO HANpaBlIEeHUS peakuui c
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y4acTUEM TeTePOIUKIIOB.

«Duznyeckast XMMHUI»

1. OcHoOBHBIE IOHATHS XMMHY€ECKON TePMOANHAMUKH

3Hare: cucremy (kimaccuuKanus CUCTEM, BHEIIHsS, cpema mporecchl). Da3sa,
KOMITOHEHT. TepmonuHaMuyeckue napaMeTpbl. VIHTEHCHUBHBIE W DKCTEHCUBHBIC BEIMYUHBI.
OO0parumsle 1 HeoOpaTHMBbIE ITpoLecchl U UX cBoiicTBa. Temneparypa. [llkansl Temneparyp.

YMeTb: BBIBOIUTH M HHTEPIPETHPOBATH OCHOBHBIC (OPMYJBI ISl MOATBEPIKICHHS
TEOPETUUECKUX MTPEICTABICHUM.

Bragers: HaBpIKaMM pacyera; NPUMEHEHHEM PAacCMaTpUBAaEMBIX IMPEICTABICHUN B XOI€
XUMHKO-aHAJIUTUYECKON IIPAKTUKU

2. HyJieBoii, nepBblii, BTOPOil ¥ TPETHH 3aKOHbI TEPMOAMHAMHUKHI

3nare: 0 3akoH TepMomuHaMukH ((opmMynHMpoBKa, 3HaUYEeHUE, TpUMEHeHHue);l 3akoH
tepmonuHaMuku (Teriora, BHYTpeHHss1 sHeprus, pab6ora); |l 3akoH TepMoruHaMUKU
(HampaBJIeHHE Ipoliecca B 3aBUCUMOCTH OT M3MeHeHMs sHTponuu); |l 3akoH TepmoanHaMUKU
(sHTpoOnMs U ee abCOMIIOTHOE 3HAaUCHHE), pad0oTa XMMUYECKOTOo Ipoliecca

YMeTb: BBIBOIUTH M HHTEPIPETHPOBATH OCHOBHBIC (OPMYJBI ISl MOATBEPIKICHHS
TEOPETUUECKUX MPE/ICTABICHUM.

Bragers: HaBpIKaMM pacyeTra; MPUMEHEHHEM PAacCMaTpUBAaEMBIX MPEICTABICHUN B XOI€

XUMHUKO-aHAJIMTHYECKOM MMPaKTHUKU

3. da3oBble nepexoanbl, pazoBbie TNATPAMMBI.

3HaTh: (a30BbIE IEpeXoAbl MEPBOrO0 U BTOPOrO poja. YpaBHeHHs OpeH¢pecta. [IpaBuiio
¢a3 'nd6ca. Jlnarpammsl muaBkocT cucteM. Ileperonka, a3eoTponsi.

YMeTh: BBIBOAUTH W HMHTEPIPETUPOBATH OCHOBHBIE (DOPMYIBI JUIsl TMOATBEPKICHUS
TEOPETUUECKUX MPEICTABICHUI.

Bragers: HaBpIKaMM pacyeTa; NIPUMEHEHHEM PAacCMaTpUBAaEMBIX MPEICTABICHUN B XOI€

XUMHUKO-aHAJIMTHYECKOM MMPaKTHUKU

4. dDopmajibHAsi KHHETHKA

3nare: peakuuu 0,1,2,n nopsaka. YpaBHeHus npsamoi jmHuu ang 0, 1, 2 mopsinkos
(rpacduueckoe npencrasnenue). [lepuon nomynpespamenus s 0,1,2 nopsakos. Onpenenenue
OCHOBHBIX KMHETHUYECKUX MapameTpoB. [lepuon nmomypacnana kak METO| ONpeieIeHHs BO3pacTa
reoJIOrn4eckux nopoa. Kunerndyeckue MeTosbl aHaIN3a.

YMeTb: BBIBOIUTH M HHTEPIPETUPOBATH OCHOBHBIC (OPMYJBI ISl MOATBEPIKACHHS
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TEOPETUUECKUX MPE/ICTABICHHM.
Bnaners: HaBbIkKaMu pacueTa; MPUMEHEHHUEM PAaCCMaTPUBAEMBbIX MPECTABICHUN B XOJIE

XUMHUKO-aHAJIMTHYECKOM IMPAaKTHUKU

5. Karaau3

3Hark: Karanmusatopbl, (GepmeHTBl. [OMOreHHBI Karanu3 (Ha MpUMEpe KHUCIOTHO-
OCHOBHOTO). ['eTeporeHHbIi KaTann3 (aKTUBHBIC IEHTPBI, AaKTUBAIHS KaTaIH3aTopa, OTPaBICHUE
Karanu3aropa). Teopun reTeporeHHOro Karanusa (TeOpusi TeOMETPHUIECKOTO CPOICTBA, TEOPHS
MYJIBTHILIETOB).

YMeTh: BBIBOAWTH W HWHTEPIPETUPOBATH OCHOBHBIC (DOPMYIBI JUISI TTOATBEPKICHUS
TEOPETUICCKUX MPEIICTABICHHM.

Brnaners: HaBbIKaMH pacueTa; MPUMEHEHUEM PacCMaTPUBAEMBIX TPEICTABICHUN B XOJC

XHUMHKO-aHaJIUTUIECKOM IIPaKTHKH

6. Teopusi pacTBOPOB JIEKTPOJIUTOB

3HaTh: MpeNCTaBICHUE O CTpOoeHUH pacTBOpoB anekrponutoB (T. [porryc, M. Dapanei,
C. Appennyc, U.A. Kabnykos, JI.1. Menaenes). OCHOBHbBIE TMOJOXKEHUsI Teopuu AppeHHuyca.
Henocrarku stoit Teopun. Teopust pacCTBOPOB CUIIBHBIX 3IEKTPOIUTOB Jlebas —tokkes.

YMeTh: BBIBOAUTH W HMHTEPIPETUPOBATH OCHOBHBIE (DOPMYJBI JUIsl TMOATBEPKICHUS
TEOPETUYECKUX MPEICTABICHHMN.

Bragers: HaBpIKaMM pacueTa; MPUMEHEHHEM PacCMaTpUBAaEMBbIX IMPEICTABICHUN B XOI€

XUMHWKO-aHAJIMTHYECKOM IMPAaKTHUKHU

7. HepaBHoOBecHBIE IPOLECCHI B PACTBOPAX YJIEKTPOJIUTOB

3HaTh: DNEKTPONU3 (3aKOHBI JEKTPOIM3a, 3JIEKTPOTrPABUMETpPUS, KYJIOHOMETPHS
CYIIHOCTb U TpPaHULBl TNPUMEHEHHS] METOMIOB). OJIEKTPOIPOBOAHOCTh  (3aBUCHUMOCTH
AJIEKTPOIPOBOJHOCTH OT KOHIIEHTPALIMH, TEMIIEPATypbl U IPHUPOIBI BEIIECTBA, SKCTPEMAJIBbHAS
IIPOBOJIMMOCTH PACTBOPOB KUCIIOT U OCHOBaHMi). Konaykromerpus.

YMeTb: BBIBOIUTH M HHTEPIPETUPOBATH OCHOBHBIE (QOPMYJBI ISl MOATBEPIKICHUS
TEOPETHUYECKUX MPEICTABICHUN.

Buiamers: HaBbIKaMu pacdeTa; NIPUMEHEHUEM pacCMaTPUBAEMBIX MPEICTABICHUN B XOJE

XUMHUKO-aHAJIMTHYECKOM MMPaKTHUKU

8. PaBHoOBecHbIe IBJIeHHS B PACTBOPAX 3JIeKTPOJIMTOB

3HaTh: DAIEKTPOAbl M JIIEKTPOXUMHYECKHE Lenu (MOTeHIHal M ero H3MepeHue
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(cranmapTphIid, peabHbIN, (OpMaIbHBIN), KiIacCU(PUKAIUS AIEKTPOIOB U IJICKTPOXUMUUYECKHUX
uernen, BHUABI AJIEKTPOIOB U 3JeKTpoxumuueckux ueneit, usmepenue IC). Usmepenue pH,
CTEKJIIHHBIA 9eKTpoA. MoH CelleKTUBHBIN AlIeKTpoa (MU3MEpPEHHE KOHIIEHTPALIMM HOHOB).
[ToTeHmomeTpusi.

YMeTh: BBIBOAUTH W HHTEPIPETUPOBATH OCHOBHBIE (DOPMYIBI Uil TOATBEPKICHUS
TEOPETUUECKUX MPECTABICHUH.

Bianers: HaBbIKaMu pacueTa; NPUMEHEHHUEM pAacCMATPUBAEMBIX MPEACTABICHUI B XOIE

XHMHKO-aHaJINTUIECKOM IMPaKTHKH

9. Ancopouus u abcopouust

3Hath: abcopOumst XuMUYecKass u Qu3nuveckas. PacTBOpUMOCTh Ta3oB (3akoH leHpn).
Ancopbuust (BuAbl, OCHOBHble ypaBHeHus u Teopuu (I'enpu, Jlenrmropa, OpoifHmnnxa —
benexepa, OT). [TIAB, I1MB. [Ipumenenre copOIIMOHHBIX MPOILIECCOB B MPAKTUKE XUMUIECKOTO
aHaJIM3a, XUMUYECKON TEXHOJIOTUU U METOJaX 3alUThl OKPY>Karollel cpesa.

YMeTb: BBIBOIUTH M HHTEPIPETHPOBATH OCHOBHBIC (OPMYJBI ISl MOATBEPIKICHHS
TEOPETHUYECKUX MPEICTABICHUN.

Bianers: HaBbIkaMu pacueTa; NPUMEHEHUEM PacCMaTPUBAEMBbIX IPEACTABICHUN B XOJ€

XUMHUKO-aHAJIUTHISCKOM IMPAaKTUKH

10. Xwumuyeckue HCTOYHUKHU TOKA M KOPPO3Usi

3HaTh: XUMHYECKHE WCTOYHMKH TOKA; MX BHJIbBI W OCHOBHBIC XapaKTEPUCTHUKU.
TommuBHBIC DJIEMEHTH. XHUMHYECKass W DJIEKTPOXUMHUYECKAss KOpPPOo3wst (BUIBI U METOJIbI
3aIlUTHI).

YMeTh: BBIBOAUTH W HHTEPIPETUPOBATH OCHOBHBIE (DOPMYNBI ISl TOATBEPKICHUS
TEOPETUUECKUX MPE/ICTABICHHIA.

Brnanmers: HaBBIKaMU pacueTa; MPUMEHEHHEM PacCMaTPHBAEMBIX TPEICTABICHUN B X0/

XUMHUKO-aHAJIMTHYECKOI IMPAKTUKN

«AHAJIMTHYECKASA XUMMA»

1. CuabHble M caaldble 3J1eKTPOIUTHI. O01asi KOHUEHTPauus U aKTHBHOCTH
HOHOB B pacrBope. Teopuu pacTBopoB 3j1eKTpouToB. MoHHasA cuia pacrBopa. Biausnue
HOHHOM CHJIbI pacTBOpa Ha KO3 (HUIHEHThI AaKTHBHOCTH HOHOB. Xapakrepucruxka pH
BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB

3HaTh: COCTOSHME BEUIECTB B HJICAIBHBIX U peanbHbIX cucremax. Monsl. Crpykrypa

pactBoputeneii U  pactBopa. ConbBarauus, UWOHM3aUMs, Jauccounauusa. IloBeneHue
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AJICKTPOJINTOB M HEDJIEKTPONMTOB B pacTBopax. Teopus Jlebas-Xrokkens. KoaddurmumeHnTs
akTUBHOCTH. KOHIIEHTpalMOHHBIE KOHCTaHTHL. OmnMcaHue CIOXHBIX paBHOBecuil. OOmas u
PAaBHOBECHAsI KOHLIEHTPALMU. Y CJIOBHBIE KOHCTAHTHI.

YMeTb: MCnoib30BaTh rpaduyueckoe onMcaHue paBHOBECUH (pacmpeieiuTeIbHbIC H
KOHIICHTPALMOHHO-JIOTapH(PMHUUECKUE TUATPAMMBI).

Brnagers: mMeromamMu pacdera MOHHOW CHIIBI pacTBOpa, KOd(DPHUIMECHTOB aKTUBHOCTH

HOHOB U aKTHBHBIX KOHI_IeHTpaI_[I/Iﬁ BXOAIIHUX B COCTAaB paCTBOPa KOMIIOHCHTOB.

2. IlporosiuTHYecKasi TeOpPUs KHUCJOT M ocHoBaHMil. pH BOAHBIX pacTBOpPOB.
KoncranTa kucjioTHOCTH M 0CHOBHOCTU. BydepHbie cucremsl (pacTBopsl).Ucnosib3oBanue
O0ydepHbIxX cucTtem B anaau3se. ['maposus.

3HaTh: COBPEMEHHBIE IPEACTaBICHUS O KHUCIOTax M OcHOBaHuAX. Teopus Jlbrouca.
Teopust bpencrena-Jloypu. PaBHOBecue B cHUCTEME KHCIOTa - COIPSKEHHOE OCHOBAaHHME U
pactBopuTesb. KOHCTaHTBI KUCIOTHOCTH M OCHOBHOCTHU. KHUCIOTHBIE M OCHOBHBIE CBOWCTBA
pactBoputeneii. Koncranra aBronporonmsa. Husenupytommid u auddepenuupyonmii 3¢gdexr
pactBopuTensi. KucioTHo-oCHOBHOE paBHOBECHE B MHOIMOKOMIIOHEHTHBIX cucTemMax. bydepnbie
pacTBOpHI U UX cBoiicTBa. bydepHas eMkocTh.

YMeTh: TpeAcKa3bIBaTh BIUSHUE TNPUPOALI PACTBOPUTENS HA CHIY KHCIOTHI H
OCHOBAHHUS.

Bnaners: Beiuncnennem pH pacTBOPOB HE3APSIKEHHBIX M 3aPSKEHHBIX KHUCIOT U
OCHOBaHHUH (B CBETE MPOTOTUTHYECKONW TEOPHH), MHOTOOCHOBHBIX KUCJIOT U OCHOBaHUH, cMecH

KHUCJIOT 1 OCHOBAHUH.

3. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIEe  cucTeMbl.HanmpaBienune  mpotexkaHus
OKHMCJIMTEJIbHO-BOCCTAHOBUTEILHBIX peakuuid. BiausHue pasin4yHbiX (PAKTOPOB HaA
HAINPaBJICHHE NPOTEKAHUA OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX peakuunid. Mcnoib3oBanue
OKHMCJIMTE/IbHO-BOCCTAHOBUTEILHBIX PeaKIMii B XMMHUYECKOM aHaJIn3e.

3HaTh: AMEKTPOAHBIN moTeHIMan. YpaBHenue Hepucra. CtanmapTHbIM U GopMaIbHBIN
noteHuuansl. CBs3b KOHCTAaHTHI PAaBHOBECUS CO CTaHAAPTHBIMU INOTeHHManamMu. PDakTopsl,
BIMSIOIIME HA HANPABIECHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiui. llonsatue o
CMELIaHHBIX  MOTEHOHaNaX. MeXaHu3Mbl OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIIUN.
OCHOBHBIE HEOPIaHUYECKNE U OPraHMUYECKNE OKUCIUTEIN U BOCCTAHOBUTEIH, IPUMEHSIEMBIE B
aHanu3e. MeTonabl IpeIBapUTEIbHOIO OKUCIEHUS U BOCCTAHOBJICHUS ONPEEIIEMOr0 3JIEMEHTA.

YMeTh: npencKa3biBaTh HAIPABICHUE PEAKIIUN OKUCIEHUS U BOCCTAHOBIICHHUS.

BJ'IaIleTI)Z HaBbIKaMH MAaTEMATHYCCKOI'O OIIMCaHUs OKUCIHUTCIBHO-BOCCTAHOBUTCIBHOTO
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paBHOBECHSI.

4. T'ereporeHHble paBHOBecHsl B aHaauTudeckoid xumum. IlpousBenenue
PACTBOPUMOCTH MAJIOPACTBOPUMOIO CHJIBLHOIO JJIEKTPOJIUTA. YCJ0BHEe 00pa3oBaHus
0Ca/IKOB MAJIOPACTBOPUMBIX CHWJIBHBIX 3JIEKTPOJUTOB. [[po0Hoe ocaxaeHue U JpodHOE
pacTBopeHHe 0caKOB. Binsinne pa3juyHbIX ()AKTOPOB HA MOJHOTY OCAKAEHUS 0CAIKOB H
HX PACTBOpPEeHHUE

3Hatb: PaBHOBecue B cucrteme pactBop - ocagok. Ocaaky M ux cBoMcrBa. Cxema
obpazoBanus ocanka. Kpucrammmieckue u amopdHbIe 0CaJKu. 3aBUCUMOCTh (POPMBI OcajaKka OT
CKOpPOCTH OOpa30BaHMs NMEPBUYHBIX YACTHUI[ UX POCTA.. Y CIOBHS MOITYUYEHHUS KPUCTALTUYECKUX
ocankoB. ['omorennoe ocaxnenune. Crapenue ocanaka. I[IpuumMHBl 3arps3HeHUs oOcajKa
(coBMeCTHOE OCaxJE€HHE, COOCAXACHHE, TMocienymomee ocaxzaenue). Krmaccuduxamms
Pa3IMYHBIX BUOB COOCAXACHUS (a1COpOIHs, OKKIFO3UsI, H3oMOphu3M u ap.). [lomoxxurenbHoe
U OTPHUIATEIILHOE 3HAYEHUE SIBICHHUS COOCaXIeHUs B aHaimze. OcoOeHHOCTH 00pa3oBaHUS
KOJUIOUTHO-TUCTIEPCHBIX cucTeM. Mcronb30BaHne KOJUIOUIHBIX CUCTEM B XUMHUUYECKOM aHaJIU3E.

YMeTh: ONHMCHIBATH 3aBUCUMOCTh CTPYKTYPBI OCaaKka OT €ro MHAUBHUAYAIbHBIX CBOWCTB
(pacTBOPUMOCTH, MOJSPHOCTH MOJIEKYJ) U YCIOBHI OCakIeHUs (KOHIEHTPALUU OCaXKIaeMOT0
MOHA ¥ OCAJIUTENISA, COJIEBOTO COCTaBa pacTBopa u pH, remmneparypsr).

Braners: HaBBIKAMH MaTEMAaTHYECKOTO ONKCAHHS T€TEPOTCHHBIX PABHOBECHH, B T.d.
YYUTHIBATh (AKTOPHI, BIMSIONINE HAa PACTBOPUMOCTH OCAJKOB: TeMIlepaTypa, MOHHAsS CHUJIa,
JeiCTBUE OAHOMMEHHOTO HOHA, PEaKlUy MPOTOHU3AINH, KOMIUIEKCOOOPa30BaHUs, OKUCICHHS -

BOCCTaHOBJIEHUS, CTPYKTYpa U pa3Mep YacTHI]

S. PaBHoBecus1 B pacTBOpax KOMILICKCHBIX COeAUHEHHH. Biusinue pa3an4yHbIX
(pakTOpOB Ha mpomecchl KOMILUIEKCOOOpa3oBaHusi B  pacrBopax. Ilpumenenue
KOMIIJI€EKCHBIX COC}]I/IHeHl/lﬁ B XUMHYECKOM aHaJIu3e. Poan MaCKHUPYIOIINX
KOMILIEKCO00pa3oBaTeJieil B aHaJIu3e.

3HaTh: TUIBl KOMIUIEKCHBIX COEJUHEHUH, HCIIOJIB3YEMBIX B AHAJIUTUYECKOW XHMMH.
Knaccugukaius KOMIJIEKCHBIX COEJUHEHUH IO XapaKTepy B3aMMOACHCTBUS METaJUI-JIUTaH]l, 110
OJIHOPOJAHOCTH JIMTaHJa U LIEHTPAJbHOTO HOHa (KoMIUIeKcooOpa3oBaTelis): BHYTpPHC(EpHbIE
KOMIUIEKCBI ¥ HOHHBIE accoluaTbl (BHEIIHEC(HEpHblE KOMIUIEKCH M HOHHBIE Iaphl),
OJIHOPOAHOJIMIaHAHBIE M  CMEIIAHOJUIAHJHBbIE, NOJUAAECPHbIE (TETEPOINONIUAIEPHBIE U
roMononusaaepubie). CBONCTBA KOMIUIEKCHBIX COEIMHEHHH, HMEIOIIME aHAJIUTHYECKOE
3HA4YE€HUE: YCTOMYMBOCTb, PACTBOPUMOCTb, OKpacka, JieTydecTb. CTymeH4aTroe KOMILIEKCO-

obpasoBaHue. Knaccudukanmusi KOMIUIEKCHBIX COEAMHEHUN 10 TEPMOAMHAMUYECKOH M

47



KHHETUYECKOW  yCTOWYMBOCTH. BimsHME KOMIUIEKCO-0O0pa3oBaHUsI HAa  PacTBOPUMOCTH
COCIMHEHUH, KUCITOTHO-OCHOBHOE PAaBHOBECHE, OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAI
CUCTEM, CTAOMIIM3AIMIO Pa3IMYHBIX CTENEHEH OKWCICHHS 3JIeMEHTOB. CIOCOOBI MOBBIIICHUS
YYBCTBUTEJIBHOCTU U CEJIEKTUBHOCTHU aHAJIM3a C HMCIOJIb30BAaHHUEM KOMIUIEKCHBIX COCIMHEHUU.
TeopeTnueckre OCHOBBI B3aUMOJICHCTBUS OPraHMYECKHUX PEAreHTOB C HEOpraHM4eCKUMHU
noHamMu. DYHKIMOHAIBHO-aHAJTUTUYECKUE TIpylNIbl. BiMsHue MX NPUPOIBI, PACIOJIOKEHUS,
CTEPEOXMMHUU MOJIEKYJl peareHTa Ha ero B3auMOJCHCTBHE C HEOPraHMYECKUMHU HOHAMHU.
Bnusinue o6miel CTpyKTypbl OpPraHM4ecKHMX peareéHTOB Ha UX CBOMCTBA, POJb Pa3IMYHBIX
GyHKIMOHANBHBIX Tpynm. Teopuss aHaJIOTUi  B3aUMOJEHCTBUST HOHOB  METAJIOB C
Heopranmdeckumu peareHTamu tuna H,O, NHz u H2S u xuciopon-, a3or-, cepocoaepkanumu
OpraHu4Y€CKUMHN pCarcHTaMu. OCHOBHBIE THIIBI COGI[HHCHI/Iﬁ, O6p33y€MLIX C Yy4dJaCTHEM
OpraHMYECKHUX  peareHTOB.  XenaTbl, BHYTPUKOMIUJIEKCHbIE  coeAuHEeHUuA.  DakTopsl,
OTIpEeIeIISAONINE YCTOMYMBOCTh XEJIAaTOB: MPUPOAA JOHOPHBIX aTOMOB M CTPYKTypa peareHra,
pasMmep LMK, YUCIO ILMKJIOB, XapakTep CBS3M METAUI-TUraHja. BakHeiliine opraHuyeckue
peareHThl, NMPUMEHSAEMbIC B aHalU3€ IS pa3JesieHus, OOHAPYKEHMs, ONpPEACNICHUS HOHOB
METAJIJIOB, JUISI MACKUPOBAHUS U IeMackupoBanusi. OpraHndecKue peareHThl 17151 OPraHUuYeCcKOro
aHanu3a. Bo3MOXXHOCTH HCIIOIB30BaHMSI KOMIUIEKCHBIX COSIMHEHUN U OpPraHMYeCKUX PearcHTOB
B Pa3JIMYHBIX MCTOAAX aHalln3a

YMeTh: y4uTBIBaTH (PAKTOpPbI, BIUSIOLIME Ha KOMIUIEKCOOOpa30BaHUE: CTPOCHHE
LHEHTPAJIbHOTO aToOMa M JINTaHJa, KOHILIEHTpalKs KOMIIOHEHTOB, pH, MOHHas cuna pacTtBopa,
TeMIeparypa.

BJ'IaIleTI)I HaBBIKAMH KOJIMYECTBEHHOU XapaKTCPUCTUKN KOMINICKCHBIX COGJII/IHGHHI;'IZ
KOHCTAHTBl yCTOMYMBOCTH (CTymeHuaTble W oOmme), ¢yHKuus oOpa3oBaHus (CpenHee

JIMTaHAHOC III/IC.]'IO), (I)YHKI_[I/IH 3aKOMIIJICKCOBAHHOCTH, CTCIICHDb O6pa3OBaHI/IH KOMIIJICKCA.

6. I'paBumerpusi. Kiaccupukanusi MeTOAOB TIPaBUMETPHYECKOT0 AaHAJIU3A.
OcCHOBHBIE ITANDI rpaBUMETPUICCKOI0O ONpeEaeJIcHus . OcamnaeMaﬂ U rpaBUMETPUYCCKAN
(¢popmbl; TpeOoBaHMs, NpeabsBJsieMble K 3TUM (opmam. TpedoBanus, npeabsBiasieMble K
0CAINTEJII0, MPOMBIBHOM KHAKOCTH. IloHsiTHEe 0 Teopuu 00pa3oBaHMsA OCAAKOB. Y CI0BHS
00pa3oBaHUsl KPHUCTAUIMYECKHMX M aMOp(pHbIX ocaakoB. IIpuMepbl rpaBUMeTpHYECKHX
onpeaeeHUui.

3HaTh: CYIIHOCTh I'PaBUMETPUYECKOIO aHAIU3a, MPEUMYIIECTBA U HENOCTAaTKH METOJa.
IIpsiMble 1 KOCBEHHBIE METOIBI ONpeAeIcHUsA. BakHellne OpraHu4ecKue U HEOpPraHU4eCcKue

ocamgutenu. llorpemHOCTH B TpaBUMETPUUYECKOM aHaiu3e. TpeOoBaHHMS K OCaXIaeMOW M
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rpaBuMeTpudeckoil popmam. M3smeHeHus coctaBa ocajika Py BbICYIIMBAHUU U MPOKAINBAHUY.
TepmMorpaBUMETpUYECKUNA aHAIU3.
YMeTh: UCII0JIb30BATh OOILYIO CXEMY ONPEAEIECHUM.

BJ'IaI[CTB: aHAJNTUYECKUMH BecaMu. TeXHUKOM B3BEITNBAaHUS.

1. Mertonsl TuTpuMeTpuuyeckoro anaausa. Kiuaccupukanusa. TpedoBanus,
NnpeabsiBisieMble K peaKkli B THTPUMETPUYECKOM aHaau3e. BUAbI THTPUMeTPHYECKHX
omnpenejieHuii: mpsiMoe U 00paTHoe, KOCBeHHOe TUTpPoBaHHWe. IlepBuuYHbIe U BTOPUYHBbIE
CTAHJAAPThl, TpeOoBaHUsA K HUM. PukcanHanabl. Buabl KpuBbix TUTpoBaHusA. CKa4ok
TUTPOBaHUsA. ToYKa IKBHBAJIEHTHOCTH M KOHEYHAs] TOYKA TUTPOBAHUS. ABTOMaTH4YecKHe
TUTPATOPbI.

3HaTh: TUTpPUMETpUYCCKHU aHaimu3 (Turpumerpus). OCHOBHBIC MOHSATHI(ATHKBOTA,
TUTPAHT, TUTPOBAaHUE, TOYKA SKBUBAJICHTHOCTH, KOHEYHAs TOYKa TUTPOBAHMsS, HWHIUKATOP,
KpHBasi THUTPOBAaHHUS, CTCNCHb OTTUTPOBAHHOCTH, YPOBEHb THUTpOBaHUs). TpeOoBaHus,
IPEIbABISEMbIE K PEAKIMSIM B TUTPUMETPUH. PeakTUBBL, IPUMEHSIEMbIE B TUTPUMETPUUECKOM
aHaiu3e, CTaHJapTHbIE BellecTBa, TUTpaHThl. Kilaccudukauus METomoB TUTPUMETPUUYECKOIO
aHaJIN3a: KHCIIOTHO-OCHOBHOE, OKHCJIUTEIbHO-BOCCTAHOBUTENBHOE, 0CaUTENBHOE,
KOMIUIEKCOMETPUUECKOE 1 KOMINIEKCOHOMETPHUUECKOE TUTPOBAHHUE.

YMeTh:  HCHONB30BAaTh  pa3jiMyHble  BUABl  TUTPOBAaHUS, IMpPUMEHSEMbIE B
TUTPUMETPUYECKOM aHanu3e (mpsMoe, oOpaTHoe, KocBeHHoe). CrocoObl ompeaeneHus
(OTHENAbHBIX HABECOK, AaJMKBOTHBIX uyacTeil). MeToasl yCTaHOBJIEHHS KOHEYHOH TOUYKHU
TUTPOBAHUS (BU3YyaJIbHbIE, UHCTPYMEHTAJIbHBIE).

Brnagers: TuDOBBIMH pacueTaMH B TUTpUMETpudyeckoMm aHanuze. (Crnocobamu
BBIPQKCHHS KOHICHTpAllMi B THUTPUMETPUYCCKOM aHanu3e (MONsipHAas KOHICHTpAIWS,
MOJISIpHAasl KOHIIEHTpAlKs SKBUBAJIEHTA, TUTP, TATPUMETPUUECKUN (aKTOp mepecuera, TUTP MO
OIIpeIeNIIEMOMY BEIIECTBY, IMONMPAaBOYHBIA KOod(duimeHt). PacueToM Macchl CTaHAapTHOTO
BEILIECTBA, HEOOXOJUMOM Il MPUTOTOBJIEHUSI TUTpaHTa. PacueToM KOHUEHTpaluu TUTpaHTa
IIpU €ro cTaHAapTu3aluM. PacyeToM Macchl U MacCOBOM JIOJIM ONPENENSIEMOrO BELIECTBA IO

pe3yjibTaTaM TUTPOBAHUA.

8. KuciaorHo-ocHoBHoe TuTtpoBanue. IlocTpoeHne KpHMBBIX THUTPOBAHMA.
Bansinne BeJIM4YMHBI KOHCTAHT KHCJIOTHOCTH MJIM OCHOBHOCTH, KOHIEHTPALMH KHCJIOT HJIH
OCHOBAaHMIi, TEeMIEPATypbl Ha XapaKTep KPHUBbIX TUTPoBaHHMA. KucjioTHO-0oCHOBHOE
TUTPOBAHHE B HeBOAHBIX cpegax. KuciorHo-ocHoBHbIe uHAuKaTOpbl. Ilorpemnocrn

TUTPOBAHMUA IIPU ONIPEACJICHUN CUJIBHBIX CJ1a0bIX KMCJIOT U OCHOBAHH M.
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3HaTh: KHUCJIOTHO-OCHOBHOE TUTpoBaHWe. CyIIHOCTh JaHHOro MeToaa. Peakuuw,
PICHOJIB?;yCMBIC B JAaHHOM MCTOAC, Tpe6OBaHI/ISI K HHUM. AL[I/I[[I/IMéTpI/ISI )41 aHKaJII/IMéTpI/IH.
I/IHI[I/IKaTOpLI METOA4a KHUCIOTHO-OCHOBHOI'O TI/ITpOBaHI/ISI. Tpe6OBaHI/I$I, HpCII’bSIBJISIeMbIG K
uHaukaropam. MoHHas, XxpoModopHasi, HOHHO-XpOMOQOpHAas TEOPHs] MHIUKATOPOB KHUCIOTHO-
OCHOBHOTO THTpOBaHHWsA. MHTepBan wu3MEHEHUs OKpacku uHaukaropa. Kiaccudukamms
I/IHI[I/IKaTopOB (HO CHOCO6y HpI/IFOTOBJIeHI/IH HpI/IMeHeHI/IH, II0 HOBCTHOCTHU, IIO MexaHI/I3My
IIPOLIECCOB B3aUMOJEHCTBUS C TUTPAHTOM, IO cocTaBy). IIpumepbl TUNUYHBIX HWHAUKATOPOB
KHCJIOTHO-OCHOBHOTO TUTPOBaHMs. KpHUBbI€ KUCIOTHO-OCHOBHOT'O TUTPOBAHUA.

YMeTh: MPOU3BOJIUTH PACUET, MIOCTPOCHUE U aHAIU3 TUIIUYHBIX KPUBBIX TUTPOBAHUS JJIs
CIIy4yaeB TUTPOBAHUS CHJIBHOM KHUCIOTHI IIEJIIOYbI0, CIa00W KHCIOTHI IIENOYbI0; CHIIBHOTO,
¢11a00ro OCHOBAaHUA CHUIILHOMN KHUCIIOTOM.

Brnaners: BBIOOPpOM HMHAMKATOPOB 1O KPHBOM THUTPOBAHHUSA. ANMIAUMETPUCH W

aJIKaJII/IMéTpPIeﬁ. Pacueramu pPe3yJIbTaTOB TUTPOBAHUS.

9. OKuCcINTEIBbHO-BOCCTAHOBHUTEIbLHOE TUTpoBaHue. IlocTpoenne KpuBBIX
TUTPOBaHUsA. PaKTOPHI, BJMAIINE HA XapaKTep KPHUBBIX THTPOBAHHMS: KOHLECHTPALMS
HOHOB BOJ0PO1a, KOMILIEKCO00pa3oBaHue, HOHHAs cujia. Croco0bl onpeaeeHusi KOHEYHOM
TOYKM THUTpPOBaHusi; UHAMKaTOpbl. [lorpemHocTu TUTpOoBaHMsA. MeTOAbl OKHUCIMTE]BHO-
BOCCTAHOBHU-TEJIHLHOIO THTPOBAHMUS.

3HaTh:  OKHUCIIMTEIBHO-BOCCTAHOBUTENBbHOE  TUTpoBaHME.  CyIIHOCTH  MeEToJa.
Knaccudukanus penokc-mMero1oB. Y CIOBUS NMPOBEIEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
TUTpoBaHUs. TpeOoBaHuUS, TMpeAbABIsSeMble K  peakuusM. BulIbl  OKUCIUTENbHO-
BOCCTAaHOBHUTEJIBHOTO THUTpOBaHus (mpsmMoe, oOpaTtHoe, 3amecTuTenbHOE). OCHOBHBIC
TpeOoBaHUsA K peakuusiM. VHAMKATOpbl B OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM THTPOBAHUU.
Knaccudukanus naaukaropoB. OKHCIUTENIBHO-BOCCTAHOBUTENIbHBIE HHAMKATOPHI (0OpaTUMBbIe
U HeoOpaTHMble), MHTEpBaJl H3MEHEHUs OKpacku. Mexanusm wux jedcreus. [Ipumepst
OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIX ~ MHAMKATOPOB, YacTO IMPUMEHSEMbIX B  aHallu3e
(mupenmnamun, 1,1-penunantpanmnoBas kuciora, ¢eppouH u np.) [lepmanranaromerpus.
HNonomerpus. JJuxpomaromerpus. [Ipumenenue.

YMeTh:CTPOUTh KPHUBBIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHUSA: pacuer,
NOCTpOeHHEe, aHainu3. BbIOOp uHAMKAaTOpa Ha OCHOBAHMM AaHalu3a KPHUBOW TUTPOBAHMS.
WNuaukaTopHble OLIMOKH OKHUCJIMUTEIBbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMSI, ux
IIPOUCXOXKIECHHUE, pacueT, yCTPAaHEHUE.

Bnagers: nepmanranaromerpuei. HMonmomerpuei. Jluxpomaromerpuei. Pacueramu

pe3yJIbTaTOB TUTPOBAHUS.

50



10. OcanurteabHoe tutpoBaHue. Iloctpoenne kpuBbIx THTpPoBaHUSA. CrocoObl
00HApPY:KeHUs] KOHEYHOIl TOYKH THUTPOBaHMs; MHAUKATOpPHI. IlorpemnocTn TUTpOBaHMSA.
IIpumepsl NPpaKTHYECKOr0 NIPUMEHEHHS.

3Hath: ocaguTenbHOoe TUTpoBaHue. CymHOCTh MeToaa. TpeboBaHus, MPeaAbIBIsIEMbIE K
peakuusM B METOJE OCAAMTENBHOTrO THTpoBaHusA. Knaccudukamuss METOZOB IO MPHPOJE
peareHTa, B3aMMOJICHUCTBYIOIIEIO C  ONpEJCHSICMbIMH  BEIIECTBaMU  (apreHTOMETpHs,
THOLMAHATOMETPHUS, MEPKYpOMETpHs,  reKkcanuaHodeppaToMeTpus, cynbharomerpus,
O6apumeTtpusi). Buabl ocaautenbHOro tutpoBaHus (mpsmoe, obOpaTtHoe). MHIUKATOphl METO/a
OCaJUTEIIbHOIO TUTPOBAHMS: OCAJUTENIbHBIE, METAJNIOXPOMHBIE, aJCOPOLIMOHHBIC. Y CIOBUS
IPUMEHEHUS U BBIOOp aJCOPOLMOHHBIX HHAMKATOPOB. ApPreHTOMETPUYECKOE TUTPOBAHMUE.
Cymnocts.  TuTpanTbl, uX MNOpUTOTOBIeHHWE U  cTaHgaptuzanusa. Kiaccudukanus
apreHToMeTpuieckux metonoB. Meron Mopa, @onbrapga, ®asnca. CylmHOCTb, TUTPAHTHI,
UHAMKATOPBL, IpuMeHeHue. Mepkypumérpusi. CyluHoCTb, TUTPAHThI, UHAUKATOPHI.

YMeTh:CTPOUTh KPUBBIE OCAJUTEIBHOIO TUTPOBAHUS, UX PacyeT, IOCTPOEHUE, aHAJIN3.
Hcronp30BaTh BIMSHUE Pa3IMYHBIX (AKTOPOB HAa CKAYOK THUTPOBaHHS (KOHIICHTpAIIHSI
pPacTBOPOB PEAareHTOB, PACTBOPUMOCTH OCAIKa H JIp.).

Brnaners: pacuetramu pe3ysabTaTOB TUTPOBAHUS. ApreHTOMETpUEN U MEPKYPUMETPUEH.

11. KomniekcoHomerpuueckoe TuTpoBanue. CymHocth Meroga. Kpusble
THTPOBAHMSA, UX pPacyeT, MOCTPOCHHE, aHAJN3. Biausinue pa3au4HbIX (PAKTOPOB HA CKAYOK
HAa KpuBOW THTpoBaHWs. MWHAMKATOPHI KOMILUIEKCOHOMETpHHM (MeTAJLIOXPOMHbBIE
WHIMKATOPHI), MPUHIUI UX JEeHCTBUS; TPeOOBAHMS, NPEIbIBJIsIEMbIe K METAIJIOXPOMHBIM
HHIAMKATOpaM. BpiOOp MeTaIOXpOMHBIX HMHAUKATOPOB. TuTpaHT MeTOAa, ero
NPUTOTOBJIEHHE, CTaHIapTH3aUusl. Buabl (MpUeMbI) KOMILIEKCOHOMETPHYECKOI0
THTPOBaHus (MPsIMOe, 06paTHOE, 3aMecTUTeIbHOe). [IpuMeHeHe KOMILIEKCOHOMETPHH.

3HAaTB: HEOPTaHUYCCKUC n OpraHu4Y€CKUcC TUTPAHTBL B KOMITIJICKCOMETPHH.
Hcnonb30BaHue aMUHOMOIUKApOOHOBBIX KUCIOT B KOMIUIEKCOHOMETpHH. [locTpoeHne KpuBBIX
TUTPOBaHUA. MeETaUIOXpOMHBIE HWHAMKATOPBl M TpeOOBaHMS, TMpEIbsIBIAEMblE K HHUM.
Baxneifimme yHuBepcaidbHble W CHEMU(DUUECKHE METATIOXPOMHBIE HHAMKATOPHI. [Ipumepsr
IMPAKTUYCCKOro NpruMCHCHHUA.

YMerb:ucnonb3oBaTh  CrocoObl  KOMITJIEKCOHOMETPHUYECKOTO TUTPOBAHHS: MPSMOE,
oOpartHoe, KocBeHHOe. CeNeKTUBHOCTh TUTPOBAHHUS U CIIOCOOBI ee moBbimeHus. [lorpemHoctu
TUTPOBAHUSI. PaBuoBecus B BoaHbix pactBopax OIJATA. CocraB U yCTOMYMBOCTH

KOMIIJICKCOHATOB MECTaJIJIOB.
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Bnagets: pacueTom pe3ynbTaToB TUTpOBaHUA. KOMIIEKCOHOMETpPHUEIA.

12. OnTuyeckne Meroasbl aHanau3za. OO0mmii npuHoun meroga. Knaccmpuxanus
ONTHYECKUX METOI0B aHA/IN3a (M0 U3y4aeMbIM 00beKTaM, M0 XapaKTepy B3auMOAeiicTBHS
3JIeKTPOMATHUTHOI0  WM3Jy4YeHHUs] C  BellecTBOM, 10  HCHOJIb3yeMoil  o0JacTu
3JIEKTPOMATHUTHOIO CHEKTpPa, MO NPHUPOJe HJHepPreTHYecKux mnepexonon). CylIHOCTD.
3akon cBeronoriomenus byrepa — JlamGepra — Bepa. Cnexkrpodoromerpus. CymHocTb
Merona. JlocrouncrtBa u Hegocratku. Kojm4yecTBeHHBIH (OTOMETPHYECKHIT AHAJIU3.
CymHocTh MeTo/a. Y CJIOBHSI NMPOBedeHUs aHaau3a (BbIOOP (poTOMeTpHUYECKOH peakiuu,
JAJUHBI BOJIHBI, KOHIEHTPAIMH PACTBOPA, NJHHBI KIOBeThbl). OnpenejieHne KOHIEHTP AU
aHAJM3MpPYyeMoro BeuecTsa: MeToa rpagynpoBo4YHOro rpauka, MeTo OAHOr0 CTAHAAPTA,
MeToJ 100aBKkM cTaHaapra. MeToabl onpe/ejieHisi KOHIEHTPAUUii HeCKOJIbKHUX BellecTB
MPH UX COBMECTHOM NMPHUCYTCTBHUH.

3HATh: CIEKTP AIEKTPOMArHUTHOTO HM3ITydeHHs. DHEpTrus ()OTOHOB, YACTOTA, BOIHOBOE
YHUCIIO, JJIMHA BOJHBI, CBSA3b MEXKIY HHUMHU;, TCPMHUHBI, CHMBOJBI,  CIUHHIIBI H3MEPCHUS.
CocraBnsioniie BHYTPEHHEH OJHEPrMM 4YacTHII U COOTBETCTBYIOIIME UM JHAra30HbI
AIEKTPOMArHUTHOTO H3My4eHus. OCHOBHBIC THUIIBI B3aHMMOJICHCTBHS BEIIECTBA C M3IYyYCHHEM:
smHuccHsl  (TeruioBas, JIIOMHUHECLEHIUs), TmorjiouieHue, paccesHue. Kiaccudukanus
CHEKTPOCKOMTMYECKAX ~ METOAOB IO  TPUPOAE  YacTHIl,  B3aUMOJCHCTBYIOIIUX  C
U3Iy4yeHUueM(aToMHbIE, MOJIEKYJISIPHBIC); XapaKkTepy npoiiecca (abcopOrmoHHkIE,
OMHUCCHOHHBIC); JMANAa30Hy AIEKTPOMArHUTHOrO u3nyudeHus. CrexTpbl aToMOoB. OCHOBHBIE U
BO30YKIICHHBIE COCTOSTHHMSI aTOMOB, XapaKTEPUCTHKH COCTOSHUA. (OCHOBHBIE 3aKOHBI
UCITyCKaHWSI ¥ TOMJIOMICHUSI JJIEKTPOMArHUTHOTO u3nydeHus. Amnmaparypa. CrocoObl
MOHOXpOMATH3aIlUM JTy4yUCTOW »HHepruu. Kiaccudukaius CHEKTpadbHBIX NPUOOPOB, UX
XapaKTePUCTHKU: TUCTIEPCHs, pa3pelaroiias CiocoOHOCTh, cBeTocuia. [IpueMHUKN n3mydeHus:
($oTOAIMYITBCHS, POTOIEMEHTHI, POTOYMHOKHTEITH, ITOJTYIIPOBOTHUKOBBIC IIPUEMHUKH.

YMeTh:UCIoNIb30BaTh dHEPreTUUECKUe IMepexoibl, MpaBuiia oTO0Opa. XapakTEepUCTUKHU
CHEKTPAJIbHBIX JUHUHN: TIOJNOKEHHWE B CIEKTpe, WHTEHCHUBHOCTH, MONyIIHpUHA. [IpHunHBI
VIIUPEHUS] CHEKTPAIbHBIX TUHUN. CHEeKTPhl MOJEKYII; UX 0COOEHHOCTU. CXEMBbI dJIEKTPOHHBIX
YpOBHEH MOJIEKYJIbl. DIJIEKTPOHHBIE, KoyieOaTeldbHble U BpallaTeIbHbIE CIEKTPbl MOJEKYI.
3aBUCUMOCTD BHJIa CIIEKTPA OT arperaTHOr0 COCTOSIHUS BEIECTBA.

Brnaneth: CBA3BI0 aHANTUTHUYECKOTO CHTHajda C KOHIEHTpalued  OmpeaensieMoro
KoMIoHeHTa. OCHOBHBIMH CIOCOOAMU OTPEEICHUsS KOHIEHTPAIMH B CIEKTPOCKOMHMYECKUX

METOIax.
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13. TloreHumomMerpuuyeckuii Meroa aHaau3a. OnpeneneHne KOHUEHTPAIUH
aHAJIM3MPYEMOro BellecTBA B NPSMOl INOTeHUHOMeTpPUH (MeToJ TIPaxyHMpPOBOYHOIO
rpajpuka, MeToJ CTAHAAPTHBIX J00aBok). CymHOCTH NOTEHUIHMOMETPHYECKOIO
TUTPOBaHMA. THIBI NMOTEHHHOMETPHYECKOI0 THUTPOBAHHUSA. JJIEKTPOAbI, NPHMEHseMbIe
NPH Pa3JHYHBIX THIIAX HOTEHIHOMETPHYECCKHX THTPOBAHMIA.

3HaTh: OOLIYI0 XapaKTePUCTUKY JJIEKTPOXMMHUYECKHX MeTonoB. Kraccudukanuro.
DneKTpoxuMHueckue sueiiku. HAUKaTOpHBIN 3JIEKTPO U AIIEKTPOJ CpaBHEHMs. PaBHOBECHBIE
Y HEPAaBHOBECHBIC JJIEKTPOXMMHYECKHE CUCTEMBbI. SIBIECHMS, BO3HUKAIOIIME NPU NPOTCKAaHUU
TOKa (OMMYECKOE MaJIeHUE HANpPsDKEHUS, KOHLUEHTPAllMOHHAs] U KMHETHYECKas MOJspu3alus).
[Tonsipu3aliuoHHbIE KpUBbIE M MX HCIIOJb30BAHME B PA3JIMUHBIX IEKTPOXUMUYECKUX METOAAX.
[lpsmass moreHumomerpusi. M3meHenne mnoreHnuana. OOpatuMele W HeoOpaTUMbIE
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CcHCTeMbl. MHIukaTopHble 31ekTpoisl. Knaccugukarus
MOHCEJICKTUBHBIX MIEKTponoB. lloTeHnmomerpudeckoe THTpoBaHue. M3MeHEHNE 3JIEKTPOHHOTO
MOTEHLIMaNa B [IPOLIECCe TUTPOBAHUSL.

YMeTb: HCHONB30BaTh CIOCOOBI OOHAPYXKEHHS KOHEYHOW TOYKH THTPOBAHUS,
VHIVKATOPBI.

Brnagers: omnpeneneHueM KOHLEHTPAaLMM AHAIU3UPYEMOI'O BEIIECTBA B  IPAMOKN
NOTEHLIMOMETPUM (METOJ TpajyupOBOYHOr0 rpauka, METOJ CTaHIApPTHBIX J100aBOK) M IO

pe3ysibTaTaM IMMOTCHHUOMETPUICCKOT'O TUTPOBAHM .

14. Kysonomerpuyecknii anaumu3. Ilpunuun wmerona. Ilpsimas KyJoHoMéTpus.
Cnoco0bl ompeaejieHHs1 KOJIHYECTBA JJIEKTPHYECTBAa, NPOLIEIIIEro 4Yepe3 PpacTBOp.
IIpumenenne merona. Kysionomerpuyeckoe turpoBanue. CymHOCTH MeToAa. YCJI0OBHA
nposeaenus. UHaukanusa T04KH YJKBUBAJIEHTHOCTH, IPMMEHEHUE METO/A.

3HaTh: TeopeTHYecKHe OCHOBBIL. 3akoH Papages. I[Ipsamas KymoHomeTpus U
KYJIOHOMCTPHYECKOC THUTPOBAHHUC. KYHOHOMeTpI/ISI Inpu TOCTOAHHOM TOKE H ITOCTOSHHOM
IIOTCHIINAaJIC. Bremmsasa u BHYTPCHHAA ICHEPALUA KYTOHOMCTPHUYCCKOI0O TUTpAaHTA. TPITpOBaHI/Ie
ANIEKTPOAKTUBHBIX U AJIEKTPOHEAKTHBHBIX KOMIIOHEHTOB. OmpeneneHne KOHEYHOW TOUKH

TUTPOBAHUA.

VYMeTh:UCI0Ib30BaTh CIIOCOOBI OIPCACICHUA KOTNYCCTBA SJICKTPUUCCTBA.
Bmagers: OMpCACICHUEM KOHICHTPAIIMU aHAJIIN3UPYEMOT'O BCUICCTBA IO PE3yJIbTaTaM

KYJIOHOMCTpPHUH.
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15. Teopernueckue OCHOBBI Macc-CMeKTPOMeTPHYEeCKHX METO/10B
Hceae10BaHusA. XapaKTepUCTHKA W KJIACCH(PUKAIUS METOI0B Macc-CeKTPOMeTPHH.
IIpo6s1eMbl NOTy4YeHUs M PErMCTPAILIMH CIIEKTPOB.

3HaTh: TEOPETHUYECKHE OCHOBBI Macc-crekTpomerpun. IIpocreiimmas cxema Macc-
CHeKTpoMeTpa. Macc-criekTpbl, WX BUA W HHOpMaus, mojdydaeMas C WX IOMOIIBIO.
UyBCTBUTEIBHOCTH, TOUHOCTH U O0JIACTH MPUMEHEHHS MAaCC-CIIEKTPAIbHOTO aHAIM3a.

YMeTb: UCIONB30BaTh MPUHIIUIT U 0COOEHHOCTH MacC-CIEKTPOMETPa.

Bnagers: mpuUMEHEHHWEM ~ MAacC-CIIEKTPOMETPHM  JUISS  AHAJIUTHYECKUX  IIeIIei.

KadecTBEeHHBIM M KOJIMYECTBEHHBIM aHAITHU30M.

16. TIlonstue npodnl. IloaroroBka ob6pa3sua k anaamu3y. Cpennss npoda. OTéop
cpeaHel MPoObI KUIAKOCTH, TBEPAOro Tejia (OAHOPOJAHOIO0 M HEOJIHOPOIXHOIO BelIECTBA).
Macca npoOsl. PactBopenue mpo0Obl (B Boae, B BOAHBIX PacTBOPax KHCJIOT, B JPYIrux
pacTBOpHuTEIsAX), 00padoTKa MPOOHI HACHIIIEHHBLIMU PACTBOPAMM COAbI, MOTAIA MJIH €€
CILIABJIEHHE C COJISIMM.

3HaTh: MPECTABUTEIBHOCTh MPOObI; Mpobda u 00BEKT aHaMu3a; Mpoda U METO/1 aHalln3a.
®axkTopbl, 00yCIOBIMBAIOIINE pa3Mep U CHocod oTOOopa mpeAcTaBUTENbHON mpoObl. OTOOP
po0 TOMOre€HHOTO U TeTepOreHHOro cocraBa. CrocoObl MOMydeHUs cpelHel IpoObl TBEPIbIX,
KUJKUX ¥ Ta3000pa3HBIX BEIIECTB; YCTPONCTBA W TMPUEMBI, HCIOJIb3YyEeMbIE€ TIPH ITOM;
nepBUYHas 00paboTKa v XpaHEeHHe MPpo0; JO3UPYIOIIUE YCTPOUCTRA.

YMeTh: UCIONB30BaTh OCHOBHBIE CHOCOOBI MEpeBoja MpoOsl B (HopMy, HEOOXOIMMYIO
JUIsL JTaHHOTO BHUJA aHall3a: PAacTBOPEHHME B pA3IUYHBIX Cpeax; CIeKaHue, CIUIABJICHUE,
paslioxkeHrue TOoJa JEHCTBHEM BBICOKHX TEMIIEpATyp, JaBJICHHS, BBICOKOUACTOTHOTO pa3psja;
KOMOMHHPOBaHUE PA3IMUYHBIX TPUEMOB; OCOOCHHOCTH Pa3NI0KEHUS OPTaHUYECKUX COSIMHEHHIM

Brnagets: cnocobamu ycTpaHeHHsS M yuyeTa 3arps3HEHH M MOTeph KOMIIOHEHTOB MPH

poOOMOATOTOBKE.

17. Metoabl pa3aesieHusi 1 KOHUEHTpUpoBaHusi BemecTB. Kiuaccupukanus u
KpaTKasi XapaKTepUCTHKA ITUX MeTO0B (HcIapeHHe, 030J1eHHe, 0CAKACHIE, COOCANKACHHE,
KPUCTAJLIM3AUA, IKCTPAKIMS, acopOouus, xpomarorpadus).

3HaTh: OCHOBHBIE METOJIbl Pa3/IeJICHUs] U KOHIIEHTPUPOBAHHS, UX POJb B XUMHYECKOM
aHanmze, BbIOOp U oreHka. CoueTaHne METOJIOB pa3/Ie/ieHHs U KOHIIEHTPUPOBAHHS C METOAAMHU
ompejeneHus; THOPUAHbIE MeETOAbl. Pa3neneHue COMOCTaBUMBIX KOJMYECTB JIIEMEHTOB H
OTJIEJICHHE MAJIBIX KOJIMYECTB OT Oombinx. OJHOCTyNeHYaThle U MHOTOCTYIIEHYaThIe MPOLIECCHI

paszzaeneHuss. MeToabl 3KCTpakiuu. TeopeThudeckre OCHOBBI METOJOB. 3aKOH paclpeeieHuUs.
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Knaccugukanus 3KkcTpakiMOHHBIX MpoleccoB. CKOPOCTh IKCTpAaKLUUU. TUIBI AKCTPAKIIMOHHBIX
CUCTEM. YCIIOBHS JKCTPAKI[UM HEOPraHUYECKUX M OPraHUYECKMX COCIMHEHMH. Peskcrpakius.
IIpupona M XapakTEpUCTHKAa OJKCTPAareHTOB. Pa3jieneHue 3JI€MEHTOB METOAOM JKCTPAKLHUH.
OcCHOBHBIE OpPraHMYECKHE PEAreHTHI, HCIOJB3YyEMbIEC U1 Pa3[EJICHUs 3JIEMEHTOB METOJIOM
skcTpakuuu. CeneKTHBHOE pa3/ielieHHe 3JIEMEHTOB METOJOM I0J00pa OpraHuYecKux
pactBopuTteneii, nsmenenue pH BoxHo# (a3pl, MackupoBaHus U aeMackupoBaHus. [IpuGops
JUISL SKCTpaKIuu. MeTobl OCaXACHUS U COOCAKICHUS. DIEKTPOXUMHUUECKHE METOAbl. OTroHKa
(IuCcTUILIALUS, BO3TOHKA). 30HHAs IJIaBKa

VYMeTb:paccunThIBaTh KOHCTaHTBl pacnpenenenus. KoapduunueHt pacnpeneneHus.
Crenenp n3Bneyenus. @axrop pazaenenus. KordpuumeHT KOHIEHTPHUPOBAHHS.

Birazers: npuMeHEHHEM HEOPraHWYECKUX M OPraHWYECKUX PEareHTOB I OCAXKICHHUS.
Crocobamu pa3ziesieHHuss IyTeM YCTAHOBJICHUS pas3luuHbIX 3HaueHudl pH, oOpa3oBanus
KOMIUIEKCHBIX COEIMHEHUH M TPUMEHEHUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIUI.
['pynnoBbIMu  peareHTbl U NpeabsBIAsieMble K HUM TpeOoBaHUs. XapaKTEPUCTUKU
MajoOpacTBOPUMBIX  COEJUHEHHMM, Haubojee  4YacTo  HCIOJNb3YyEMBIX B aHaJU3eE.
KoHueHnTpupoBaHue MHKPOIJIEMEHTOB COOCAKJECHUEM HA HEOPraHUYECKUX U OPraHUYeCKUX

HOCHUTENAX (KOJIJIEKTOpax).

18. Xpomarorpapus. Kinaccupukanus xpomarorpagpuyeckux MeToA0B aHAIM3A
N0 MEXaHHM3MY pa3JeJeHHsl BeELIeCTB, MO0 arperaTHOMy COCTOSIHMIO (a3, 10 TeXHHKe
IKCIIEPHMEHTa, MO0 Cmocody OTHOCHTeNbHOro mnepememenus ¢as.Kodpdpuunent
MOJABUKHOCTH, OTHOCUTEIbHBI KOI(P(PHUUMEHT MOABUKHOCTH, CTelNeHb (KpHUTepHii)
pasnaesieHus, K03ppuumeHT pasaesieHusl. AncopOounoHHasi xpomarorpadmus.
Tonxkocioiinas xpomartorpapus (TCX). Ocagounas xpomarorpadus. Ilonsitue o cutoBoM
(3KCcKII03H0HHOIT) XpomaTorpadumn. I'enrb-xpomarorpadus.

3narb: xpomarorpaduro. CymHocts Metona. Kmaccudukanuio Xpomarorpapuyeckux
METOJIOB aHaju3a MO0 MEXaHU3My pa3JIelIeHHs BEILIECTB, [0 arperaTHOMy COCTOSIHUIO (a3, Mo
TEXHUKE SKCIIEPUMEHTa, MO0 Ccrnoco0y OTHOCHUTENBHOro mepeMmenieHus ¢a3.AncopOounoHHas
xpomarorpadus. Toukocnoiinyro xpomarorpadguio (TCX). Cymuocts Metoga TCX.
Marepuansl u pactBopuTenH, npuMeHsemble B Meroae TCX. PacnpenenurtensHyro
xpomatorpaduro. bymaxknyto xpomarorpaduio (xpomarorpaduss Ha Oymare). OcajouHUHYIO
xpomarorpaduto. IloHstTue o cuTOBOM  (IKCKIIO3MOHHOM)  Xpomartorpaduu. I'enn-
xpomarorpaduro.

YMeTh: paccuuThiBaTh KOA((PHUIIMEHT MOABUKHOCTH, OTHOCUTEIBHBIA KOd(puImueHt

MOJABUKHOCTH, CTENIEHb (KpUTepuil) pa3aeneHust, KodhPUImeHT pa3ieneHus.
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Brnagers: ocyuiecTBieHreM aHanu3a (KauyecTBEHHOT0, KOJUIMYECTBEHHOI0) U aHAIU30M

XpoMarorpamm.

19. Ikcrpakuusi. OCHOBHBIE MapaMeTpPbl, XapaKTepHU3yolIie IKCTPAKIMOHHOE
pa3iejieHHe W KOHUEHTPHMPOBAHHUE: CTelNeHb M3BJeYeHUs] M (aKTop pasjeseHusl.
KoncranTa 3kcrpakuuu M eé cBsi3b ¢ Ko3(pPuuueHToMm pacnpeaeieHus. Pacyér quciaa
IKCTPAKIHIL, HEOOXOAUMBIX /1JIsl IOJIHOT0 U3BJIeYEHUsI KOMIIOHEHTA B OPraHu4ecKyIo ¢a3zy.

3HaTh: TEOPETUYECKHE OCHOBBI METOJIOB HKCTPAKUMH. 3aKOH paclpeicsiCHus.
Knaccudukanmst 3KkCTpakiiMOHHBIX MPOoIeccoB. CKOPOCTh AKCTPAKIUK. THITBI SKCTPAKITMOHHBIX
CHCTEM. YCIJIOBUSl DKCTPAKIMM HEOPraHMYECKHUX M OPraHUYECKUX COeINMHEHUW. Peskcrpakuus.
IIpupona n XxapakTeprucTHKA SKCTPAr€HTOB.

YMETB:0CYILLECTBIATh Pa3IeICHUE DIIEMEHTOB METOIOM dKCTPAKLUH.

Bianerb: CEIEKTUBHBIM pa3/IeICHHEM 3JIEMCHTOB METOJOM IOAOOpa OpraHWYECKHX
pactBoputeneil, m3MeHeHneM pH BogHOW (a3pl, MACKHPOBAaHHEM U JEMACKHPOBAHHEM.

[TpuGopamu 17151 SKCTPAKIUU.

«BBICOKOMOJIEKYJISIPHBIE COETHHEHUS»

1. OcHoOBHbBIE IOHSITHSI U ONPe/ieJIeHUsI MAKPOMOJIEKYISIPHBIX COeTHHEHM.

3narb: OCHOBHBIE TOHSTUS U OINpEAENEHUs: MOJIMMEp, OJMIOMEp, MaKpPOMOIEKyIa,
MOHOMEPHOE 3BEHO, CTENEHb MOTMMEPU3AIINH, KOHTYpHAs ATHHA IIeTH.

YMmeTh: PaccunThIBaTH MOJICKYIISIPHBIC MAcCHl M MOJICKYJISIPHO-MACCOBBIC pacIpeIeIeHUs
(ycpenHeHHBIE (CpeaHue) MOJIEKYIISIPHBIE MAacChl (CPETHEUNCIIOBAs, CPETHEBECOBAs)).

Bnaners: BaxxnenmmMu CBOMCTBaMHU IMOJMMEPHBIX BELIECTB.

2. Knaccupukauusi noimMepoB M UX BasKHEHIIMX MpeICcTaBUTeJIeH.

3Harh: Knaccudukanuio moauMepoB B 3aBUCUMOCTH OT MPOUCXOXKIACHUS, XUMUYIECKOTO
COCTaBa ¥ CTPOEHUSI OCHOBHOM L€ U TOIOJIOTHH MAaKPOMOJIEKYL.

YMmets: OnpenensTs NoIUMep Mo KiaccuPHUKaIIu.

Bnaners: Knaccudukarueii monumepos.

3. MojekyasipHasi Macca TNOJHMEPOB H MOJIEKYJISIPHO-MACCOBOE pacmnpeneleHne
(MMP).

3HaTh:MeTo/bl OnpeeNIeHUs] MOJIEKYISIPHBIX MAcc OJIMMEPOB

YmeTh: Mcnionb30BaTh METOABI ONIPEAEIEHUS MOJIEKYJISIPHBIX Macc MOJIMMEPOB

Bnaners: Metonamu onpezeneHus: MOJEKYISIPHBIX Macc MOJIUMEPOB

4, CuHTEe3 M0JMMEPOB.
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3Hath: Knaccudukaiyiio MeToI0B MOTyYeHHUs TOJTMMEPOB
VYMeTh: HpGI[CTaBJISITB B IMCBMCHHOM BHAC PCAKIIHUU IMOJTYUCHUA ITOJIMMCPOB

Bnaners: 3HaHuEM 0 MeTO/1ax MOITYUYEHUS OJIMMEPOB

5. Honnas nosiumepu3anms.

3Harb: Teoputo 0 KATHOHHON U AaHMOHHOMW MOJIMMEPHU3AIUH.
YMmetb: IlpencraBisTe mpomecchl KaTHOHHOM ¥ aHUOHHOM TMOJUMEpHU3AIlMU B
MUCBMEHHOU opme.

Buianers: KuHeTnkoi mpomneccoB HOHHOM NOJMMEpU3alun

6. IMosmmepu3zanus HUKJIOB.

3Hate: Teopuro 0 moTUMepU3aluU UKIIOB.
Ymerts: [IpencrapnsaTe npolecchl MOIMMEpPU3alii B MUCbMEHHON dopMme.

Buianers: KuHeTnkol nponeccoB noiumMepu3anum

7. MMonukongencamus.

3Hath: Tumel peaKHI/Iﬁ MNOJIMKOHACHCAIIHUH. OCHOBHEBIE pasiiniuAa MOJIUMMCEPU3ATUOHHBIX U

MOJIMKOHJACHCAIITMOHHBIX IMTPOLECCOB.

YMeTs: Hpe,I[CTaBJ'IHTB IMpoHeCChl MOJIUKOHACHCAIIUN B MHUCbMEHHOM (I)opMe.

Bnagers: KuneTukoi npoueccoB MOJMKOHICHCAMT

8. MaxkpomoJieky bl B pactBopax. [loBegenne MakpoMoJieKyJ1 B pacTBOpax.

3narb: TepMoaMHAMHMKa pacTBOPOB MOJIMMEpPOB. KOHIEHTPUPOBAHHBIE PaCTBOPHI

MOJIMMEPOB U I'CJIN.

YMeTb: [0Ka3pIBaTh TEPMOAMHAMUYHYK) pPAaBHOBECTHOCTh pacTBOpPOB. OmuchIBaTh
YpaBHEHUE COCTOSHUSI OJIMMEpPA B pacTBOPE
Buanmers: XapakTepuUCTHKONM W30JMPOBAaHHBIX MaKpOMOJIEKYl. MonekyiasspHon u
HAaMOJIEKYJISIPHIIA CTPYKTYPOU.
Jlumepamypa.
OcHoBHas1 JiuTEepaTypa
1. Heopranmueckas xumus: B 3 1. / Ilog pen. FO.Jl. TperpsaxoBa. T.1: ®usuko-

XUMHUYECKHE OCHOBBI HEOPraHMYECKOW XUMHUU: YYeOHWK NS CTyd. BBICHL yueOl.
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3aBeneHuit / MLE. Tamm, FO.Jl. Tpetbsiko; - M.: U3narenbckuil LeHTp «AKaaeMus»,
2004. — 204 c.

2. IlpakTHKyM TO HEOpPraHWYECKOW XHMHHU: yded. MmocodHue Juisi CTyd. BbICHI. yueO.
3aBeneHut / B.A. Anemmmn. K.M. J[lynaeBa, A.M. Xupo u ap.; Ilom pen. FO./.
TpetbsikoBa.: - M.: U3narenbckuil neHTp «Akaaemus», 2004. — 384 c.

3. PeyroB, O.A. Oprannveckas xumus. B 4-x gactax / O.A. Peyros, AJL. Kypu, K.IL
Bytun. - 4-e u3n. (31.). - M. : BUHOM. JlaGoparopus 3nanwmii, 2012. - Y. 1. - 568 c. -
(Knaccuuecknii yHuBepcuteTckuii y4ueOHuk). - ISBN 978-5-9963-0808-8 ; To xe
[Dnexrponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=221274
4. PeytoB, O.A. Opranmueckas xumusi. B 4-x gactsax / O.A. Peyros, A.JI. Kypn, K.II.
bytun. - 4-e¢ m3a. (om.). - M. : BUHOM. JlaGoparopus 3nanuii, 2012. - Y. 2. - 624 c. -
ISBN  978-5-9963-0809-5 ; To ke [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=222877

5. 3omotoB }0.A. OcHoBhl aHammTHueckoi xumun. B 21., T. 1, M., «Akagemusy», 2010

6. 3omotoB }O.A. OcHoBEl aHammTHueckoi xumun. B 21., T. 2, M., «Akagemusy», 2010

7. BacunweB B.II. Ananutuyeckas xumus : YueO.JIs By30B [0 XUM.-TeXH.crell.: B 2
kH. KH.1 : TuTpumeTpudeckue U rpaBUMeTpudeckuii Metonbl aHanusa / B.I1.Bacunbes. -
7-e uzn.,crep. - M. : [Ipoda, 2009. - 368 c. : wi. - (Beicur.obpa3osanue). - ISBN 5-7107-
8745-0.-5-7107-8744-2

8. K.C. Kpacnos, H.K. Bopo6ses, 1.H. I'onnes u ap.; ®uznueckast xumus. B 2 ku. Kn. 2.
OnexTpoxumusa. Xumudeckas ku-O50 Hetuka u karamu3: Yueb. ans By3os/ Ilog pen.

K.C. KpacunoBa — 3-€ u3n., ucnp. — M.: Beicmr. mik., 2001. — 319 c.: ui.

JlonoJIHUTe/IbHASA JIUTEPaTypa

1.Vrait S.A. OOmias 1 HeopraHudeckass XUMus : y4eO.[Ji1 By30B IO HANpaBICHHUIO U
cren. "Xumus" / S.A. Yrail. - 5-e uza.,crep. - M.: Beici.ik., 2007. - 527 c.

2.PeytoB, O.A. Oprannveckas xumus B 4 4/ O.A. Peyros, A.JI. Kypn, K.I1. Byrus. - 3-¢
u3n. (om.). - M. : BUHOM. Jlaboparopust 3uanuii, 2012. - U. 3. - 555 c. - (Knaccuueckuit
yHUBepcuTeTckuid yueOHuk). - ISBN 978-5-9963-1099-9 ; To xe [DnekTtpoHHbIil pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=221983

3.IlerpoB, A.A. Opranudeckass Xxumus : y4eO.1JisI XMMHKO-TEXHOJ.BY30B U (ak. / moJ
pen. M.JI. Craguuuyka. - 5-e u3f., nepepad. u oM., penpuHT.u31. - M. : Anbsiac, 2012. - 622 ¢. :
ui. - ISBN 978-5-903034-99-4 : 880.00.
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http://biblioclub.ru/index.php?page=book&id=222877

4 BanoB  B.I'.  Opraamueckas  xumus .  ydeb.mocobwe  mis  BY30B/
B.I'.MBanoB,B.A.I'opnenko,0.H.I'eBa. - 3-e uzn.ucnp. - M. : Axagemus, 2006. - 624 c.: un. -
(Beic.mpod.o6pazosanue:Ilen.cruer.). - ISBN 5-7695-3029-4 : 361-00.

5. BacunweB B.II. Ananutudeckas Xumus : YueO.1Jis BYy30B IO XHM.-TeXH.crell.: B 2
kH. KH.2 : ®uzuko-xumudeckue metoabl aHanu3a / B.I1.Bacunbes. - 6-e uzn.,crep. - M. : Jlpoda,
2007. - 384 c. : mi. - (Beicur.obpazoBanue). - ISBN 5-7107-8746-9.-5-7107-8744

6. Ctpombepr A. I'., Cemuenko /[I. I1. ®dusnueckas xumus. — M.: Beicias mkona, 2001.

7. ®uznueckas xumus / [Tox pen. K.C. Kpacnosa. M.: Beicmi. mik., 1982.

8. Epemun E.M. OcHOBBI XuMHYe€CKOM KMHETUKHU. M.: Bricul. mik., 1976.

9. Hamackun b.b., [lerpuit O.A. Onexrpoxumus. M.: Beicur. mik., 1987.

HDOZDGMM& omeenia.

3HaTh. OCHOBBI TeopuH (YyHAAMEHTAIbHBIX pa3felioB XUMHUU (MIPEKIE BCEro
AHATUTHYECKOW, HEOPTaHWYIECKOH, OpraHnYeCKOH, (PU3MIecKor, XUMUUECKOW TEXHOJIOTHH).
YMeTh: nIpeacTaBUTh pe3ysibTaT aHaIN3a B TpEOyEeMOM BH/IE.
Bragerb: HaBbIKAMM MOPOCTEHINIMX XHUMHMKO-aHAJIUTHYECKUX PACYETOB C IIEIBIO
WHTEPIIPETAIIMU PE3YIHTATOB aHATH3A.
IIpumepbl pacueTHbIX 3aa4.

1. Paccuurarp, kakyto HaBecky kapHammuta (MgCly-KCl-6H20) Hano B3sTh 17151 aHANM3a,
yTo0bl monyunuth 0,1200r mpoxkaneHHoro ocanaka nupodocdara marnus. M3BectHo, 4Tto B
o0pasiie coaepKUTcs 0koio 20 TPOLIEHTOB MPOYNX MTPUMECEH.

2. W3 maecku 0,1550r cepHoro komuemana mnomyuunu 0,5327r cynbdarta Oapws.
CKOJIBKO IIPOLIEHTOB CEphl COAECPKUTCS B Komuenane? [lepecuntaTs conepikaHne cepbl Ha CyXoe
BEIIIECTBO, €CJIM BIIAYKHOCTh COCTABJISIET 2,53 MpOIIeHTA.

3. TIpoby maccoii 2,026r, comepkanlyr TOJBKO CyJb(QHIbI MMHKA W KaJMUs, TOCIE
pacTBOpEHMs] KOJUYECTBEHHO MEPEHOCAT B MepHYI0 Koily emkocTtbio 50,0mm. M3 10,00mn
MOJYYeHHOro pacTBopa ocaxiaioT Mmetamwisl B Bujae MNH4PO4.6H20, 3arem npoxanuBaioT
ocamok a0 oOpa3oBanus mnupodocharoB maccorr 0,6200r. PaccuumrtaTe MaccoBble HOIH
cynbGuI0B B 0OpasIie.

4. Omnpenenutb MaccoBYIO JOJIF0 MEIHOTO KyIOpoca B TEXHHMYECKOM Ipernapare, eciu
nocie pactBopeHust ero HaBeck (0,4565r) B a30THOM KHCIOTE M 3JEKTPOJIHM3a MOIyUYEHHOTO
pacTBOpa Ha IUIaTUHOBOM KaToJe BeiaeneHo 0,1135r menu.

5. K 20,00mn 0,1250M pactBopa kapbonata HaTpusi gob6asmeno 12,10 u 25,00mn

0,2000M pacTtBOpa cossiHOM KucioThl. Onpenenuts pH 3THX pacTBOpPOB.
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6. Kaxkoit o6bem 0,1000M pacTtBOpa CONSHON KUCIOTHI HYKHO B3SITh ISl TIOTJIOIICHUS
amMmuaka, Beiensemoro u3 0,5000r BemiecTBa, coaepaliero S5 MPOLIEHTOB a30Ta, YTOOBI Ha
TUTpOBaHHWE W30BITKAa KHCIOTHI pacxomoBaiock 10,00mm 0,1000M pactBopa THUIpOKCHIA
HaTpus?

7. K pactBopy xmopara kamus mnpuOaBuian 50,00mn 0,1048M pactBopa cynbdara
xenesa, u30bIToK KoToporo orrurpoBaiu 20,00ma 0,09587M pactBopa KMnOs (f=1/5). Kakas
macca KCIlOs conepkutcs B pactBope?

8. PaccumTaTh MaccoByrw IOJIO MeIU B pyjAe, €ciu W3 HaBecku pyabl 0,6215r menp
NepeBeNld B pacTBOp U J00AaBWIM K 3TOMY pacTBOpY HMOAMI Kaius. BeiaenuBmiuiics uoj
ortutpoBanu 18,23mi pactBopa THOCyNb(daTa HaTpus ¢ TUTPOM 110 xenesy 0,005789.

9. Cwmecwr HuTpara Hatpus u xjopuaa kamus maccoit 0,9814r pactBopmim B 200,0Mmi
Boabl. Ha tutpoBanue 10,00mn1 nonyyenHoro pactBopa 3arparuiu 10,30mi pactBopa HUTpaTa
cepebpa ¢ tutpoMm no xnopunay Hatpus 0,003567r/mu. BeraucauTh MaccoByrO JONI0 HUTpaTa
HaTpHUs B CMECH.

10. MonspHsle KOd(QQHUIMEHTH SKCTUHINM MOHO3THIEHaMHHAa npu 785 u 728 cm™
COCTaBJIAIOT €7851 = 1,67 U g7281 = 0,0932, a gustmimamuba e7ss2 = 0,0446 u €722 = 1,17.
BrruncnuTe KOHIIEHTpaIHio (MOJIb/J1) MOHO- U AUATUJIIAMHHA B X CMECH, €CIIU U3MEPEHHbBIE MTPH
TEeX JK€ YCJIOBUSX 3HAYEHHUS onTHueckod mmiotHoctd mpu |=1,0 cm paBubl: A785=0,525,
A728=0,715.

11. JJanbl HecKoyibko coenuHeHuil: a) 1,2-muxmnopartan; 6) 1,1,1-tpuxmnopsran; B) 1,1,2-
TpuxjopaTas; r) 1,2,2-rpuxnopnponan; 1) 1,1,1,2-terpaxnopnponan. Onumnre cnektp [IMP
KaKJ0ro M3 HUX MO IJaHy: 1) mpenmnosiaraeMoe 4YUCIIO TPYyMN CUTHAJIOB; 2) MYJbTUIUIETHOCTD
Ka)KJI0r0 CUTHAJIA.

12. Tlpu xonneHcauuu anuianHa ¢ Qypdyponom CsH3OCHO obpasyercs coenuHeHue
kpacuoro 1Bera C4H3OCH(CsHaNH2)2, MomsipHbIii K03 PUIHEHT SKCTHHIIMU KOTOPOTo Tpu 518
uM pasel 6,20-10%. ®ypdypon 1 ero mpon3BoIHBIE NPU KOHASHCAINHN C OSH3UIUHOM 00pa3yIoT
coenquHeHus xkenroro 1Bera. [lpu 413 HM MonspHble KO3(D(PUIMEHTH 3KCTHHIMU PaBHBI
2,00-10% (ans dypdypoma), 1,00-10° (mna metundypdypona u APYyrux MpPoU3BOAHEIX). JIs
aHamu3a B3suin 100 M oOpasua, oTorHamu ¢ypdypod U €ro MNpou3BOAHbIE B KOJOy
BMecTuMocThI0 500,0 Mi1 1 goBenH 10 MeTKH Bojoi. K amukBote o0beMom 5,00 mi goOaBrim
MPUTOTOBJICHHYIO CMECh PEAKTHBOB, COJEP KaIlyl0 aHWIWH, U pazbaBuian Boxoi 1o 20,00 mu.
U3MEPUJIH ONITHYECKYHO TUIOTHOCTD mipH 518 uMm (0,525) B ktoBete 1=1,0 cm. K apyroii anukBoTte
oobemoM 50,0 M 100aBUIIM COJITHOKHUCIBIA pacTBOp OeHzuauHa u pazbaBuwimu g0 100,0 mo.

Wsmepunn onTuyeckyto miotHocts npu 413 um (0,451) B xtoBerel=5,0 cm. Berumcimre
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koHIeHTpanuto (mr/in) ¢ypdypona (M(CsH3OCHO)=96,0854 r/mMonb) U €ro mMpou3BOJIHBIX B
pacuere Ha MeTHIhyphypon (M(CsHsOCHO)=110,1158 r/i) B obpasre.

13. CkopocTh MOTOKa Ta3a-HocHTens renus cocrasiaser 30 cm®/mun. Omnpenenure
yaep)KUBAaEMbI 00BEM U TIPUBEACHHBINA YIepKUBaeMbIii 00beM okcuaa yrepogaa CO Ha naHHOU
KOJIOHKE, e€clid BpeMs yaep:kuBanus renust 40 ¢, okcuaa ymiepoga — 6 muH. ['enuii Ha qaHHOU
KOJIOHKE MTPAKTUYECKH HE COPOUPYETCS.

14. B ananusupyemoii nmpoOe HaXOASITCSI METaH U OKCHJI yriiepoaa. BpemeHa yaepxuBanus
9TUX COCAMHEHHUH Ha JIaHHOW XpoMaTorpauyeckoil KOJOHKE paBHBI COOTBETCTBEHHO 5,50 m 7
MuH. [lluprHa NUKOB Ha MOJIOBUHE MX BBICOTHI paBHA cooTBETCTBEHHO 30 u 95 c¢. Onpenenure
CTENeHb pa3neneHus dSTux BemectB. @Dopma mnHUKOB OnM3Ka KPUBOM  HOPMAIBHOTO
pacnpeneseHus.

15. Illupuna ocHOBaHMS Xpomarorpaguueckoro nuka 3TaHona cocrasnuser 20 mm. HYucno
TEOPETHUECKUX TapesoK s 3TaHona onpeneneHo M paBHO 2000. CkopoCTh IBUKEHUS
JUarpaMMHOMN JIeHTHI camonucia 1200 mm/4. Beraucnaute Bpemst yaep >KHBaHHS dTaHOJA (MHH).

16. BpruuciuTe YUCIIO TEOPETUUYECCKUX TApelOK TAaHHOW KOJOHKH JJIi METaHOJIA, €CIU
BpeMs yIEp>KUBAaHUS 3TOTO COENMHEHUS 9 MHUH., IIHPUHA OCHOBAHMS XPOMATOrpaUuecKoro
nrka Metanoja coctaBisieT 10 mm. CKOpOCTh IBHXKEHUS THAarpaMMHOM JIeHThI 600 Mm/4.

17. K 75 cm® 0,05 1 HuTpara MeTamna mpubaBuiu 5 r xarmonuta B H-opme. Ilocre

YCTaHOBIIGHNS PABHOBECHS KOHIIGHTpamus yMmeHbmmmmachk g0 0,008 moms/am>

. Onpenenure
OOMEHHYI0 €MKOCTh KaTMOHHUTA (MMOJIB/T), IPUHUMAsl MOJISIPHYIO MacCy SKBHBAJICHTa MeTaljia
12 r/mMomnb.

18. UyBCTBUTENBHOCTh JETEKTOpa ITI0 TEIIONpOBOAHOCTH cocTaBmser 2-107° cm®/mr
Onennre, Kakol CHUTHaN 3aUKCHUpyeT TOTEHIMOMETp Xpomarorpada, ecim Ha IeTeKTop
TIOCTYIIUT ra3-HOCUTENb, cofepkammii 1072% (06.) mponaHa.

19. TIpenen oOGHapyseHUs JAeTEeKTOpa HOHM3ALMK B TlIaMeHH cocTapiser 1,5-1078 mr/c mo
nponany. Cozepxanue 6yTana B mpobe 1072 %, o6beM mpobsr 1 cm®. DdheKTHBHOCTD KOTOHKH
i O6yrana N = 1000 TeopeTnyeckux Tapenok. Bpems ynepskuBanust OyraHa 4 MuH, IJIOTHOCTh

napos 2,7 mr/cm®. OleHuTe, JOCTAaTOUHA I YyBCTBHTENLHOCTH MPHOOPA i HACHTHGUKAIMH

Oytana B ripo0Ge. [Ipenmomnaraercs, 4yTo nmpoda BBOJUTCS MPAKTUYECKH MTHOBEHHO.

IIpumep OuseTa rocy1apCTBEHHOI0 IK3aMeHa
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1. TerepolHKJIBI C OAHUM TIeTePOATOMOM: NATHYJIEHHbIe (MUpPpPoJ, (pypaH, THOdEH),
mecTuwieHHble (nmupuanH). OcoOeHHOocTH XMMHYeckoro crpoenusi. Ilonydenme,
CBOIICTBa, IPUMEHEHMeE.

3HaTh: OCOOCHHOCTU XMMHUYECKOTO CTPOCHHSI apOMaTHYECKOW T-CHUCTEMbI I'€TE€pPOLIUKIIOB,
MPOLECCHl 3aMelleHUs] W TPUCOEAMHEHHUS, W30MEPHUIO, METOAbl MOJIy4YeHHs, (QU3NYECKUue U
XMMHUYECKHE CBOMCTBA F€TEPOIMKIIOB, OCHOBHbBIE HAIPABJIEHMSI UX HCIIOJIb30BAHUS.

YMeTh: UCHONB30BaTh MpaBMJia HOMEHKJIATYPhI JJIsl COCTaBICHUS (OPMYJ TeTEPOIUKIOB
[0 HAa3BaHMIO, COCTABIIATH ypaBHEHHUs DPEAKIMil ¢ ydyacTHEM JaHHOTO Kjacca OpraHM4ecKuX
COEIUHEHUN.

Biajgerb: NOpUMEHATh TEOPETUUYECKHE IMPEICTABICHUS OPraHUYeCcKOM XUMHUH IS
OOBSICHEHHSI PEaKIIMOHHOW CIIOCOOHOCTH M TPEACKA3aHUs IJIABHOTO HANpPaBICHHS PEaKUUil C
y4acTUEM TeTEPOIUKIIOB.

1. Ilousitue mpooObl. IlonroroBka odpasua k anaausy. Cpeansisi npo6a. OTéop cpeaueii
NnpoobI KMIAKOCTH, TBEPAOTO TeJsia (OTHOPOIHOI0 U HEOJHOPOJAHOI0 BelecTBa). Macca
npodnsl. PacrBopenue mpoObl (B Boae, B BOAHBIX PacTBOpPax KHCJIOT, B JAPYIrHX
pacTBopuTEIsiX), 00padoTKa NMPOObLI HACKIIIEHHBIMH PACTBOPAMM COAbI, MOTAIIA HJIH
ee CIJIaBJIeHHE € COJISIMH.
3unatb: IIpencraButenbHOCTh IPOOBI; Tpo0a M 0OBEKT aHaNu3a; Mpoda U METOJ| aHaJIu3a.

®dakTophl, 00YCIOBIUBAIONIUNE pa3Mep U crocod oTdopa mpencTaBUTENbHON MpoObsl. OTOOD

po® TOMOTE€HHOTO M T'eTepOreHHOro cocraBa. CrocoObl MoyueHus: cpeiHelt MpoObl TBEP/BIX,

KUAKUX M Ta3000pa3HBIX BEIIECTB; YCTPOMCTBA W MPHUEMBI, HCIONb3yeMble MPH AITOM;

nepBUYHas 00paboTKa U XpaHEeHUe Mpoo; JTO3UPYIOIINE YCTPOICTBA.

YwMmetb: OcHOBHBIE CITOCOOBI TTepeBoa TPOOHI B popMy, HEOOXOAMMYIO ISl JAHHOTO BUJIA
aHaJu3a: pacTBOPEHUE B PAa3JIMYHBIX CpeNax; CIEKaHWe, CIUIABJICHUE, pa3JIOKEHUE TO0J]
JIEHCTBUEM BBICOKMX TEeMIIepaTyp, NaBIEHUS, BHICOKOUACTOTHOTO pa3psijia; KOMOMHHpPOBAHUE
Pa3IMYHbBIX IPUEMOB; OCOOCHHOCTHU PA3JI0KEHHSI OPraHUUECKUX COCTUHEHUMN

Bnagers: CrnocoObl ycTpaHeHHMs W yuyeTa 3arps3HEHMM W MOTeph KOMIIOHEHTOB IpHU
IpoOOIOATrOTOBKE.

2.  Pemmre 3amauy: CMech HUTpaTa HaTpHs U xjopuaa kanus maccoit 0,9814 r pactBopuinu
B 200,0 mi Boabl. Ha TutpoBanue 10,00 M momydeHHoro pactBopa 3arparwid 10,30 mi
pacTBopa HuUTpaTa cepebpa ¢ turpom 1o ximopuay Harpus 0,003567 r/miu. Berauciauth

MAaCCOBYIO JOJIFO HUTpATAa HATPUA B CMECH.

3. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE
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10.

11.

12.

13.

a) OCHOBHAsI JIUTEpaTypa

I'OCT P 7.0.5-2008 Cucrema crtaHgapToB M0 uHPOpManuu, OUOIMOTEYHOMY U
u3zaTeNbckoMy neny. bubnmorpaduueckas ccbuika. OOmme TpeOOBaHUMS W IMpaBUIIa
coctaBnenus. M, Crangaptuadopm, 2008, - 16 ctp.

I'OCT P 7.0.12-2011 Cucrema crtaHaapToB 1o HHPOPMANHMH, OUOIMOTEUHOMY U
u3gareabckoMy  neny.  buOmumorpaduyeckas  3amuch.  CokpamieHuss CIOB U
CIIOBOCOUETAaHMH Ha pycckoM s3pike. OOmume TpeboBaHUsS U mpaBwia. M,
Cranmaptundopwm, 2012, - 6 cTp.

I'OCT P 7.0.11-2011 Cucrema craHgapTtoB 1o HHPOpMAIHH, OUOIMOTEUHOMY U
u3arenabckoMy neny. Jluccepranus u aBropedepar auccepranun. CTpykTypa U mpaBuiia
opopmnenns. M, Cranmaprundopm, 2012, - 11 ctp.

Bunorpagosa H.A., Muxkmnsesa H.B. Hayuno-uccrnenoBarenbckas paboTa CTyAeHTa:
TexHonorust HamucaHus U oQoOpMIICHHUS NI0KJIana, pedepara, KypcOBOH M BBITYCKHOM
KBaTM(pHUKAIIMOHHOHN padoTel. M., Academia, 2015, - 128 crp.

0) JOIOJIHUTEIBbHA JJUTEPATYPA

Bunorpagosa H.A., bopukoBa JL.B. Ilumem pedepar, moknan, BbITYCKHYIO
KBaTM(UKAIIMOHHYIO paboTy. M., Akagemus, 2010, - 96 ctp.

Hesexun B.II. Kak Hanucatb, 0popMHUTH U 3alIUTUTH BHITYCKHYIO KBaIU(PUKALMOHHYIO
pabory. YueOHoe nocobue - M, Uudpa-M, 2012, - 112 cp.

benses B.U., ByrakoBa M.M., CokonoBa O.H. BeinyckHas kBanudukanuoHHas padora
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odbopmiienus : yueb.-metoa. mocodue / M. H. Ky3nenos. - 7-e u3a. - M. : JlamkoB u K,
2012. - 339 c.

Bymenesa F0.U. Kak npaBunbHO HanucaTh pedepar, KypcoByIO U AUIUIOMHYIO paOOThI:
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B) MYJITUMEINIHBIC CPEICTBA

OKpaH;
MynbeTH-MEANA TPOEKTOP;

Kommnbrorep uin HOyTOYK.
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