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1. TPEBOBAHUS K 3AIIUTE BBINYCKHONU KBAJIU®UKAIIMOHHOM
PABOTbI

1.1. Bux BhInycKHOM KBaJIN(pUKAaIMOHHON PadoThI

BoimyckHas — kBanu@ukanMoHHas  paboTa  BBINOJHAETCS B BUAE  BBIIYCKHOM
KBATM(UKAIIMOHHON paboThI OakaiaBpa.

1.2. Ctpykrypa BBINIYCKHOIl KBATH(UKALMOHHOH padoTbl M Tpe0OBaHMA K ee
COJEPKAHUIO

BeimyckHas kBanudukanmoHHas padoTa 10JKHA ObITh IpeAcTaBieHa B (hOpMe pyKOIIUCH
U JOJDKHA COOTBETCTBOBATh TpeOOBaHUS W3JIOKEHHbBIM B IlonokeHMn O BBITYCKHOM
KBaJTM(HUKAIIMOHHOH padoTe, yTBepKaeHHOM YueHbiM coBeTroM @I'EOY BO BI'Y.

OO0mue TpeboBaHus

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

OpuentupoBouHbI 00beM OakanaBpckoit padboTsl 50-60 cTpaHuIl TEKCTA.

Tekct BKP rotoBuTCa C NOMONIIBIO TEKCTOBOTIO PENAKTOpA, INEYATAETCs HA OJHOMU
CTpaHuIle Kaxoro jmucta 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 BRIPAaBHUBAETCS 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". [lopskoBbIil HOMEp NedaTaeTcsl Ha CepeMHE BEPXHETo MOJIs CTPaHMIIbI, 0€3 KaKUX-
100 TOMOTHUTENBHBIX 3HAKOB (THUPE, TOYKH).

Tadanubl

Tabnuipl BCTaBISAIOT B TEKCT PabOTHI MOCiIEe UX MEpBOro yrnoMmuHanws. Eciou Tabmuia
HeOoJIbIas, TO €€ MOMEMIAIT cpady mociie ab3ara, B KOTOpOM Ha Hee cChlUIaloTcs. bombinyro
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 KapOOOOPHIOBY.
Haspanust 3aronoBKOB MHUIIYT B €IMHCTBEHHOM YHCIE W C 3arjaBHON OYKBBI:
“PactBoputens”’, ‘“Temneparypa” wu ap. JleneHue s4elKd AUAroHandblo Il 3arojoBKa

HEOOITYCTUMO.



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

JlonmyckaeTcst momMenarh Tabauily BAOJb JITMHHON 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 (OkoHUaHUE)Y.

Enununsl u3Mmepenus, ooOuipe As BCeX IMOKaszaTesield TaONWIbl, BHIHOCAT B Ha3BaHUE
TabIuIbl, HanIpuMep: «Macca, I».

Pucynknu

Bce BBl WIUTIOCTPaTUBHOTO Marepuaia (PUCYHOK, ¢ororpadus, cxema, quarpaMmma,
4epTexK, rpaduk) HA3bIBAOT “pucyHkoM”’. Kak W TaOIUIbl, pUCYHKH MTOMENIAIOT MOCIIE MEPBOM
CCBUIKM Ha HUX B TE€KCTE Ha TOH ke cTpanuie. Eciu pucyHok 60ibLIONH, eMy MOXKHO OTBECTH
oTaenbHbIN ucT. [Ipu opopmiIeHHH pUCYHKOB HYHO COOJIIOaTh Cileaytolue TpeOoBaHus

PucyHox pomxeH mmers Homep W HasBaHue. Hanpumep, «Pucynok 1. /Iunammka
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 o0o3HayaroT OykBamMu pycckoro andaBuTa. IIpu ccpuike B TekcTe
MO’KHO YTOUHUTB: puc. la mnm 1r.

Ecnu 3to TpeOyercs, He0OX0AUMO AaTh JEreHAy K pUcyHKYy. Ocu rpadUKOB JTOJIKHBI
ObITh 00O03HaueHbl. CyllleCTBEHHBIE YAaCTU PUCYHKAa HMHOIJIA TMOJE3HO BBIIEIUTH C MOMOILBIO
CTpEJIOK, KOHTYpa WJIM IITPUXOBKU. PUCYHKM MOTYT OBITh LIBETHBIMH WJIM Y€PHO-OENBIMH, 11O
YCMOTpeHHIO aBTopa. He HyXKHO cTpeMUThCs cenaTh rpaduky, AuarpaMMbl U CXEMbI LIBETHBIMU
npu 0OpMIICHUH TE€KCTa pabOTHI.

Tunsl rpa@ukoB M AuarpaMMm: JIMHEWHBIM — JIMHUS COelMHAET Oojiee TpeX TOuYeK. DTOT THUI
rpaduka HUCHOIB3YIOT, €CIU COEAMHAEMBbIE TOUYKHM CBSA3aHbI BO BpPEMEHM (IMHAMHUKA) WU
IpOCTpaHCTBE (M3MEHEHHE TOKa3aTeNs B rpaJueHTe). Ba)kHO MOMHUTB, YTO HA OJHOM rpaduke
HE JOJDKHO OBITh OOJIBIIE TPeX KPUBBIX; CTOJIOYATBIM — MPUMEHHM KO MHOTUM CIy4asM.
Hanpumep, xoHTposib M BapuaHThl omnbiTa. [Ipu Oonblioil pa3HHIlE MOXKHO HCIOJIB30BaTh
“paspesbl” B cTosionkax. Eciu 1aHHbIE OTpaXkaroT CpeAHKE BEIMUMHBI, HY)KHO MOKa3aTh pa3Max
UX BapHabelbHOCTH (OIIMOKY CpeaHel WM cpeaHee KBaJpaTUyHOe OTKiIOHeHue). [lis sToro
MIpU TIOCTpOeHUU TpaduKkoB, Harpumep, B mporpamme Excel Hy>kHO BbIOpaTh onmmio «Dopmat

pPAAOB JaHHBIX» U BKIAAKY «Y- IIOrpCIIHOCTH



KpYroBbI€ AHarpamMMbl UCHOJB3YIOT JJIsi MOCTPOEHUS DPA3IUYHBIX CHEKTPOB, T.€. B CIIy4YasXx,
KOT'JIa JAHHBIE BBIPAXKEHBI B OTHOCUTEIHHBIX BEIMYMHAX (JIOJIAX, MPOIIEHTAX IPaIycax).
3-X-MepHBIE JHarpaMMbl CTPOSIT, HAIlpUMEpP, KOIrJa €cTh HEOOXOAWMOCTh 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 Jpyroi ¢gopmymuposke. Ilociennee cioBo
3arojiIOBKa COENUHSIOT OTTOYHEM C COOTBETCTBYIOIIMM €MY HOMEPOM CTpPaHUIBI 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,
HAUMHAIOT C HOBOW CTpaHMIIBI. | 71aBBI MOKHO JETUTH Ha MOJPA3/IeNbl, a MOIpa3/Ieibl — Ha ele
Oonee menkue (parmentol. ConepKaHUE HYXKHO COCTaBUTH JOCTATOYHO TMOJIPOOHO, YTOOBI
XOpOIIIO OTPa3uTh CTPYKTYypy padoTel. B To xe Bpems, HEOOXOAUMO H30exaTh HM3JHIIHEH
netanuzanuu. [IpumepHsiit 00bem 2/3 — 1 cTpanuia.

Beeoenue.

OcHosHnas yacms / Jlumepamypuuiii 0630p.

3aknrouenue / Obcystcoenue pe3yibmamos.

DKcnepumenmanvHas 4acms (Npu HAIUYUL).

Bv16o0wi.

Cnucox rumepamypol. Odopmisiercs o '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 mpuioxkeHue AOHKHO MMETh CBOe Ha3BaHue. Ha3paHus Tr7aB, a Takxke CIIOBa
«BBenenne», «Comepxkanue», «Crnucok nutepatypbl», «llpumosxkeHue» cieayer BBIICIHUTH
Oonee kpymHbIM mpupTOM (Hampumep, 18), 10O HCMOIB30BaTh 3ariiaBHbIE OYKBBI /WM
noyupHbeiid mpudT. Touka B KOHIIE 3arojoBKa HE CTABUTCS. 3arojOBKH PacIojararoTcs

MoCepeIMHE CTpaHUIlbl. BHYyTpH 3aronoBka TEKCT AOKEH OBITh pPaBEH MEXAYCTPOUHOMY



WHTEpPBaJy B OCHOBHOM TEKCTE. MeXly 3aroJloBKaMy pa3HbIX YPOBHEH, a TAK)KE OT 3aroJioBKa
0 TEKCTa, MHTEpBal JOKeH ObITh B 1,5 pa3a Oosnbile, 4eM WHTEPBAl B OCHOBHOM TEKCTE

CTpaHHULIBL.

1.3. IlpuMmepHasi TeMaTHKa U NOPSAJOK YTBepP:KIeHUS] TeM BbINYCKHBIX

KBaJ’[I/I(l)HKaIII/IOHHbIX paﬁoT

TemaTuka BBINYCKHBIX KBaIM(PUKALMOHHBIX pabOT JO/KHA OBITh HalpaBieHAa Ha
pelieHre NpoQecCHOHANIBHBIX 3aJad: (YHJAMEHTAJIbHbIE HCCIENOBaHMS 110 aKTyaJlbHbIM
npobjiemMaM COBPEMEHHBIX XWMHYECKHX HayK, OCBOGHHE M pPa3pabOoTKa WHHOBAIIMOHHBIX
XUMUYECKUX TEXHOJIOTHH.

bakanaBpckas pabota MoxeT ObITh pedepaTUBHON U 3KCIIEPUMEHTAIBHON, B IIOCIETHEM
cilydae JOJKHA CoJiepKaTh coOpaHHble M 00paboTaHHbIEe aBTOpOM Martepuaibl. IlepeueHp Tem
BBIIIYCKHBIX KBIM(UKAIMOHHBIX Pa0OT OakajaaBpoB pa3pabaThIBAETCS W YTBEPHKIAETCS Ha
yueHOM coBere EcrecTBeHHO-reorpauieckoro ¢axyiabTeTa W JOBOJUTCS IO CBEICHUS
oOyuaromuxcs (IMyTeM pa3MeLIeHHs Ha CTpaHHlle Y4eOHOro CTPYKTYPHOTO MOJpa3/eleHust
odpunmansHoro caiita bBI'Y B moapaszzaene «YdeOHBIN mpoIlecc») HE MO3JHEE YeM 3a IIEeCTh
MecsieB 0 aatel Hadana [MA. Beidop Tem BKP ocymectBisiercst 00yuaromumucs He To3Hee
YyeM 3a LIeCThb MecsAleB 10 Aarhl Hayana [MMA B paMmkax Hay4yHO-HMCCJEI0BAaTENIbCKOW padOThI
kaeapel. BeiOpanHas Tema Mcciae10BaHUs MOKET ObITh YaCThIO TPAHTA WIIM JTara BHIMOJIHEHUS
IUIaHA HayYHO-UCCIIEI0BATEIbCKON paboThl yueOHOTO CTPYKTYpHOIo nojpasaeneHus bI'Y.

[Tocne BbiOOpa Templ BKP oOywarommiics numier Ha UM 3aBeAyloUIero Kadenpoi
3asBJICHUE O 3aKPEIJICHUU 32 HUM TeMbI U pykoBoautens BKP.

Ha ocHoBanuu 3asBieHuit oOydaronuxcst kadeapoil moaroTaBiIuBaeTcs NPOEKT NpUKa3a
00 yrBepxkeHun TeM BKP 1 HazHaueHnM pykoBoauTeNel, KOTOPBIN HANpaBisieTcsl Ha MOANUCH
PEKTOPY HIM HHOMY YIIOJHOMOYEHHOMY WM JIOJDKHOCTHOMY JMIly. B mpoekrte mnpukasa
00s3aTenbHO yKa3bIBaeTcs pamuiusi, ums, ordectBo pykoBoautenst BKP, nomxnocTh, yueHas
CTereHb U (WIM) 3BaHHe, MPUHAMISKHOCTh K Kadenpe, Tema BKP u gamunms, ums, ordecTtBo
oOyuJarorerocs.

Konuu npukazoB 00 ytBepxkneHun Tem u pykoBoauteneii BKP mpenocrasnstorcs B
rOCYJapCTBEHHYIO 3K3AMEHAIMOHHYI0 KOMMCCHIO HE IO3[IHEEe, YeM 3a 2 KaJeHAAPHBIX JHA J10

JHA 3allIMThI.



14. Tlopsinok odopmieHuss ¥  NPEIACTABIEHHA B  TOCYIapCTBEHHYIO

IK3AMCHAIIUOHHYK0 KOMUCCHUIO BLIlIyCKHOﬁ KBaJ’II/I(l)I/IKaIII/IOHHOﬁ paﬁoTbI

Brimycknas kBanudukanronHas paboTa J0JDKHA MPOUTH ampodaruio (Mpea3anuTy) Ha
BBIITyCKarollel kadenpe v mpoBepKy TeKCTa Ha 00BbEM 3aMMCTBOBAHHS.

Y4eOHoe cTpykTypHOE noapasnencnue (kademnpa) bI'Y obecnieunBaeT mpoBepKy TEKCTOB
BKP Ha o0beMm 3amMcTBOBaHUM depe3 o(HIMANbHBIA CepBep, pa3MelleHHbI Ha MHTEepHET-
noprane BI'Y, u odopmuser coorBercTBylolee 3akilO4eHHE (CKPUHILOT CIPAaBKH, T
oTpaxkaercs crerneHb opuruHaibHoctd BKP) k kaxmoill pabore He mo3nHee, 4eM 3a CEMb
pabouux aHe# 1o mpouenypsl 3amutsl BKP.

Caenenus 0 MpoBEpKe Ha 00bEM 3aMMCTBOBaHUS NpuKiIaabBatoTcs kK BKP. JlomyctumMbrii
MPOLIEHT 3alMCTBOBaHUS M3 BHEIIHUX HWCTOYHUKOB ompeaenser pykoogutens BKP B
COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM aKTOM YHUBEPCHUTETA.

Ilocne 3aBepuieHuss mnoaroroBku obOywatrommmucs BKP  pykoBomutens BKP
MPEJICTaBIISIET MTUCHbMEHHBIN OT3BIB 0 paboTe oOydatomerocs: B epuo noaroroBku BKP (manee
— o13bIB). He mo3aHee, yeM 3a maTh KajeHaapHbIX aHei no 3amuthl BKP pykoBogutens BKP
obecrieunBaeT 03HAKOMJICHHE 00YYaIOIIerocs ¢ OT36IBOM.

BKP wu oTm3pIB  mepematoTcs  OOydyaloOmMMCS — CEKpPETaprd  ToCyJIapCTBEHHON
HK3aMEHALIMOHHOW KOMHCCUHM, B KOTOpoi Oyzaer mnpoxoauTh mpoueaypa 3amutsl BKP He
MO3/IHEE, YeM 3a 2 KaJICHJApHBIX AHS A0 AHS 3auuThl. [lonyyeHne oTpuuaTeabHOTO OT3bIBA HE
ABJISIETCS] IPETSITCTBUEM K npeacTaBieHuto BKP k npouenype 3ammrsl.

Brinycknas kBanudukanronHasi padboTa J0HKHa OBITh MIPEACTaBiIeHa B (hOpME PYKOIHUCH
W JIOJDKHA COOTBETCTBOBATH TPEOOBAHHUS W3JI0KEHHBIM B COOTBETCTBYIOIIEM JIOKAJTbHOM

HOPMAaTUBHOM aKTC€ YHUBCPCUTCTA

1.5. lMopsiaok 3a1IMTHI BHIMYCKHOI KBATU(GUKAIMOHHOH PadoThI
[Ipencenarens naeT CIOBO COMCKATENIO;
Jlokiag coucKaTens;
Bomnpocel k couckarento;
OTBeTHI HAa BOIIPOCHI;
UneH komuccuu (CEKpeTaph) YUTAET OT3bIB HAYYHOT'O PYKOBOAUTEIIS;
Bricka3biBaHMs Y4JIEHOB KOMUCCHUH;
3aKIIIOYUTEIBHOE CJIOBO COMCKATeNs (BbIpakeHUe 0J1aroJapHOCTH).

IToaroroBka nokiama



Ha noxnan orBegeno 10 MuH. MOXHO clenath €ro HECKOJIbKO Kopoue. Eciu aumurt
MOJIO)KEHHOTO BpPEMEHH OYIEeT, HApOTHB, MPEBBIIICH, MPEACEIaTeIb UMEET MPaBO IMPEPBAThH
BBICTYTIJICHHE.

IIman noknana

BBenenue nomkHO oTpaxkarh mpobiaemMy, 0OBEKT HUCCIIEeOBaHMs, aKTyadbHOCTh PabOThl,
YTO W3BECTHO W €I HEM3BECTHO MO JaHHOMY Bompocy. ChopmynupoBaTh Ielib U 3aJa4d
WCCJICIOBAHMsI. DTO COKpPAIICHHBIA BapHaHT COOTBETCTBYIOMIETO pasfena padboTsl. [1o BpemeHn
W3JI0KEHHUE JIOJDKHO 3aHUMAaTh TpUMepHO 1-1,5 MuHyTHI (OKOJI0 2/3 CTp. TEKCTa JOKIaaa).

Matepuan u Mmetonsl. KpaTtko mepeducianTh: Ile W KOrja MpoBoJMiIach pabora, ee
METOJIbI, OOBEM TOJIYYEHHBIX JaHHBIX. ECITM METOABl CIIOKHBI HIW OOBEMHBI, MOYKHO
NpeCTaBUTh HH(OPMAIMIO B BHJIE CXeMbl il Tabmuisl. 1 muH. (1/4 cTp.).

Pesynbrarel. DTy wacTh JAOKJIaga JIydlle IOCTPOUTh KAaK Pa3BEPHYTOE H3JI0KECHHE
Ka)KZI0r0 BBIBOJIa C 0OOCHOBAaHUEM €r0 JJAaHHBIMU TaOJIUIl M PUCYHKOB. 6 MHH. (2-2,5 cTp.)

O6cyxnenne. HyHo moka3aTh MECTO IMOJIYYEHHBIX PE3yJbTaTOB B JAaHHOM HAay4YHOM
HarpaBieHuu. KpaTko cpaBHUTH CBOM Marepuaigbl C JaHHBIMU JIPYTUX CIIELHUAIUCTOB,
NOATBEPAUTh WJIM BBIPA3UTh HEcOIVIache. BBIABUHYTH TMIOTE3bl M MPEANOJOXKECHHUS,
oOBsicHstOIUE pe3ynbTatel. 1-1,5 mun. (0,5 cTp.).

BriBoabr mnn 3akmrouenne. MOKHO 3a4UTaTh BBIBOJIBI, HO JIYYINIE TIOJIBECTH UTOT paboTe
B Heckolbkux ¢pazax. I[loka3aTh HOBHM3HY TOJYYEHHBIX pE3YyJIbTaTOB U BO3MOXXHOCTh
npakTudeckoro npumenenus (0,5 MuH.).
3axmounTtenbHas Gpasa qoknana: «brarogapro 3a BHUMaHHE».

CoBeTsl 110 MOATOTOBKE JIOKIa/a:

[IpopeneTnpoBaTh JOKIa]l BCIYX HECKOJBKO pa3, 3aceKast MPU ITOM BpeMs.

To4YHO yJIOKUTHCS B OTBEAEHHOE BpeMs — 10 MUHYT.

BripaboTath CrioKoiHYI0, HO BBIPA3UTENbHYIO (C aKIIEHTAMHU Ha BaYKHBIX MECTAaX) MaHEPY PeuHu.
HMeTb COOTBETCTBYIONINI BHEIITHUIA BUJI (BXO/IHT B OIEHKY Balllei KBaTu(UKaIUN).

Nmery Ha 3amure mpm ceOe TOJHBIA TEKCT Aokiana Ha 3-4 c., 4ToOBl BCerga HMETh
BO3MOKHOCTh €TI0 TPOUYECTh B CIy4yae 3aMeIlIaTeIbCTBRA.

[IponymMaTh OTBET Ha KPUTHKY pELIEH3€HTa, eciu oHa uMmeerca. Hampumep, “C 3ameuanusimu
COTJIaCE€H, OJTHAKO XOTEJIOCH OBl TTOSICHUTD ...».

[IpomymMaTh OTBETHI Ha BO3MOYKHBIE BOMPOCHI Ha 3amuTe. OTBETHI TOHKHBI OBITh KPAaTKUMHU, HO
SACHbIMU M KOHKpeTHbIMU. Eciu Bbl He u3yuanu AaHHBI BONPOC, MOXHO OTBETUTH: “ITO
WHTEPECHBIN acleKT MpoOIeMbl, HO OH HE BXOJWJ B 33Jja4uM HAIIEero uccienoBaHus. OqHaKo u3
JUTEPATYpPhl M3BECTHO, YTO ... (1-2 ¢pa3er)” unu “CoOCTBEHHBIX NAHHBIX Y HAC IO 3TOMY

BOIIPOCY HET, HO aHaJIU3 JIUTEPATYPhI MOKA3bIBAET, UTO...”



[ToaroToBka WILTIOCTpaLMi 711 TOKJIaaa

WnmocTpanuu Ui 3alIUThl MOTYT OBITh MIPEICTABICHBI B IIO00H U3 IBYX (opM:
npe3eHTanus B nporpamme PowerPoint (uucio cnaiiioB He noimkHO ObiTh Oosee 20). Drot
BapHaHT B MTOCIIEHUE TOJIbI CTAJl HAMOOJIee PaCcIPOCTPAHCHHBIM;

HaOop TaOJMI] ¥ PUCYHKOB Ha CTaHIApTHHIX JHcTax BarMaHa (popmar A0, A0+). KomudecTBo
I1aKaToB 5-7.

K BBemenuto. Eciin 00BeKT He BCEM H3BECTEH, IOJIE3HO MOKA3aTh €r0 PUCYHOK WM
dboTorpaduto.

K wmarepmamam u meromam. MOXKHO TMOKa3aTh: a) KapTy ¢ oOO3HaueHHEeM paiioHa
uccnenoBanus, 0) ¢dotorpaduu HUCCIeTyeMbIX YYacTKOB, B) PHCYHKH Wi QoTrorpaduu
puOOpOB, I') CXEMY OIBITA U T.[.

K pesynbratam: TaOnuibl ¥ PUCYHKH, OTPaKAIOIIME OCHOBHBIC PE3YJIbTAThl PaOOTHI.
Bpemst neMoHCTpaiuu pucyHKa Wi Tabauibl: 5-12 cek.

TpeboBanust k TaOIUIIAM U PUCYHKAM, HCIIOJIB3yEMbIM Ha JTOKJIAZE

HezaBucumo oT crioco0a JEMOHCTpAlMi WIUTIOCTpAui (MyJIbTUMEIUa MPOEKTOp, WU
IUIAKAThI) BAXKHO MIOMHHUTH, YTO:

TaOJUIIBI U PUCYHKU JOJDKHBI OBITh JIOCTATOYHO KPYIHBIMH, MX COJAEP)KaHUE IOJDKHO OBITh
MOHATHBIM TPUCYTCTBYIOIIUM M3 TOCIETHUX PSIOB ayauTOpud. sl 3TOrO OHM HE JOJDKHBI
OBITH IEpErpy>KEHbI HHPOPMAIIHEN — BCE TOIBKO caMoe HEOOX0IMMOE;

y TaOJUIl ¥ PUCYHKOB JIOJDKHBI ObITh Ha3BaHMs JIETKO YMTAEMble HA3BaHMS; Y PUCYHKOB BaXKHO
He 3a0bIBaTh NPUBOAUTH JIETEHAY U 0003HAUEHUS Ooceil; @[1B TabiuIaX 03ariaBUTh BCE KOJIOHKH,

HC JOJI?KHO OBITh MECTPOTHI IBETA U HITPUXOBKH.

2. TPEBOBAHUS K TOCYJAPCTBEHHOMY 3KAMEHY 110 XUMUHU

2.1. IIporpamma rocyaapcTBeHHOr0 IK3aMeHa.

l'ocynapcTBeHHBIN 9K3aMeH sBIseTCS 00s3aTeNbHOM  (QOpPMON  TOCyJapCTBEHHOMN
aTTeCTallud CTYAEHTOB, OOy4aBIIMXcA MO HampasieHuto noarotoBku 04.03.01 — Xumus,
npodmib AHaTUTHYECKAs XUMUSI.

OO0uue TpedOBaHUs K MOATOTOBKE BbIIYCKHHKOB:

B cootBercTBUM ¢ TOCYIapCTBEHHBIMH OOpa3oBaTENbHBIM CTaHAApTaM, Ka)IbIil
BBIITYCKHUK JIOJKEH yJIOBJIETBOPSTH CIIEIYIONIIMM OOLIM TPeOOBAHUSM.

1. CBoGogHOe Bia/JeHHWEe OCHOBHBIMU IOHSTUSMH, TEPMHHOJIOTHEH, TEOPETHUECKUMHU

MoACIIsIMU M METOJaMU COBpeMeHHOﬁ XUMHH, TCPCUUCICHHBIMHU B HpHBeHGHHOﬁ HWXKE



IIporpamme.

2. JletanpHOE 3HAKOMCTBO C MAaTEMAaTHYECKUMH, CTATUCTHYECKUMH U (PU3MUECKUMU
METOaMH, HMCIIOJIb3YEMbIMH JUIsSl PEIeHHs] XUMHUYECKHX IpoOJeM, YMEHUE NMPUMEHATh UX Ha
IIPAKTHKE.

3. YMeHue pemiath TUIIOBBIE 33[a4M, PACUETHOI'O, TEOPETUUYECKOTO UM METOAMUYECKOIO
IUIaHA.

4. Ymenue 3¢ heKTUBHO paboTaTh C HAYYHOH, Y4COHOM M CIIPABOYHOM JIUTEPATYPOH MO
CHEINAJIbHOCTH.

5. YMeHue mIaHupoBaTh U OCYILECTBIATh XMMHUECKUNA 3KCIEPUMEHT (CHUHTE3, aHAJIN3,
UCCclIeIoBaHue, U3MEpEeHHs), 00padaThIBaTh Pe3yJbTaThl SKCHEPUMEHTA, IPAMOTHO OPOPMIIAThH
IIOJIyYEHHBIE PE3YJIBTATHL.

6. 3HaHHWE OCHOBHBIX HAIPaBICHUNW NPUIIOKEHUS XHUMUYECKUX NPEJICTaBICHUN U
METO/IOB B CMEXHBIX 001acTsX: pru3mke, OMOIOTHUH, OXpaHE MPUPOIBI, HAPOJIHOM XO3SIHCTBE.

OcHOBHBIE 3371aYM T'OCY/ApPCTBEHHOI'O 3K3aMEHa: OLICHKAa YpPOBHS OCBOEHHUS Y4YeOHBIX
JUCLHUIUIMH, OIpPEENSIOMMX HpOoPEeCCHOHATIBHYIO MOJArOTOBKY, BBISBICHHE COOTBETCTBUS
MOJITOTOBKU BBIITYCKHUKOB KBaJTM(PUKAIIMOHHBIM TpeOOBaHUSM, OIpe/ieIEHHBIM
rocy/1apCTBEHHBIMU 00pa30BaTeIbHBIMU CTaHIapTaMHU.

IIpouenypa rocyjapcTBEHHOTO 3K3aMEHa.

I'ocynapcTBeHHbIM KBalM(PUKALMOHHBIM 5K3aMEeH MPOBOAMTCA 10 OKOHYaHHUU 8
cemectpa. llepen sK3aMeHOM NPOBOJUTCA LMK KOHCYyJbTauuil (0030pHBIX Jekuuit). Ha
MOATOTOBKY K SK3aMeHaM OTBOAMTCS He MeHee 10 aHeil.

B neHb sKk3aMeHa CTyAEHT MOJy4yaeT OWIIET, COAEp Kalluil TEeOPEeTUYECKHE BOIPOCHI IO
cnenyromuM pasaenam: «Heopranmdeckas xumus», «AHaIUTHUECKas XUMHsD», «DPusznueckas
xumus», «OpraHuueckas Xumus, «BBICOKOMONEKIISIpHBIE COENMHEHUA», «XUMUYECKas
TexHojorus». Bee Ounersl exeronHo yrtBepxknatorca mnpenceaarenem ['OK. Ha moaroroBky
IpeIoCTaBIsAeTCs 2 akaJeMUYecKnX yaca. Bo BpeMs 3K3aMeHa CTyJEHThl MOTYT IOJIb30BaThCs
y4eOHBIMH IPOTrpaMMaMH U CIIPaBOYHOM suTeparypoid. [IpoJomKuTenbHOCTh Opoca CTyIeHTa,
B KOTOPOM Y4acCTBYIOT HE MeHee ABYX uieHoB ['OK, He nomkHa nmpeBslaTh 45 MUHYT.

[Io mroram rocynmapcTBeHHOro 3k3aMeHa uijeHbl ['OK NpuHHMArOT ABa pemIeHHs IO
KOKIOMY CTYIOEHTY: 00 oOImieil OleHKe TocyJapCTBEHHOTO 53K3aMEHa, O COOTBETCTBHUH
MOJTOTOBKH BBIMTYCKHUKOB KBaJTU(UKAIMOHHBIM TpeboBanusM ['OC.

OOmiast oIeHKa HK3aMeHa CKJIAJbIBAeTCS M3 OLIEHOK 3a pelleHHe 3a/Jady U YCTHBIX
OTBETOB, KOTOpPBIE BBICTABIAIOTCS 10 TmATHOAUIBbHOM cucteme ("oTimuno", "xopormio",

"yAOBIIETBOPUTENHHO", "HEYNOBIETBOPUTEIHHO'") OTAETBHO 3a KAKIYIO 3a7ady M KaXKIbId
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BONPOC  3K3aMeHauuoHHOro  Owmiera. HecoorBerctBue  tpeboBanusm  DPI'OC  BO
YCTaHABIIMBAETCS B CIIy4ae OIICHKHU "HEYJA0BJIETBOPUTENIHLHO" KaKOro-11u00 U3 BOMPOCOB Ouiiera.

[locrne oxoHuUaHUs SK3aMEeHAa Ha KaXJIOro cryiaeHTa uwieHamu ['OK, nmpuHuMaBmumMu
9K3aMEH, 3aI0JHAETCS OLICHOYHBIN JIUCT CAAYU FOCYAAPCTBEHHOIO K3aMEHA C MPEUI0KEHUSIMU
II0 OLIEHKE IOCYAApCTBEHHOrO 3ajaHus (Omiiera) U CTENEHU COOTBETCTBUS MOATOTOBIEHHOCTH
BhITycKHUKA TpeboBanusM OI'OC BO.

OxoHuYaTeabHOE pEIICHUE IO OLIEHKAaM U COOTBETCTBUIO YPOBHS 3HAHUI BBITYCKHHKA
TpeboBanusiM PI'OC BO omnpenensercs OTKPBITBIM TOJIOCOBAHUEM IPUCYTCTBYIOIIMX Ha
sk3ameHe wieHoB DK, a npu paBeHCTBE rojiocoB pernieHue ocraercs 3a npeaceaarenem ['OK.
PesynbTatel 00CyXIeHUS 3aHOCATCS B MPOTOKOJ. PerieHue cuutaercst AeWCTBUTEIBHBIM, €CIIH
HAa 3aCe/IaHuU MIPUCYTCTBOBaIO He MeHee 2/3 uinenoB ['OK.

Pe?;y.HI)TaTI)I caa4yu rocyJapCTBEHHOIO 3K3aMCHa OOBABIIAIOTCS B ACHBb €ro NpOBCACHUS.

COJIEP’)KAHUE PA3JIEJIOB XMW BRIHOCUMBIX HA T'OCYJAPCTBEHHBIM
OK3AMEH

Heopranmueckasi XuMus

Xumunyeckue BemectBa. Cmecu. PactBopsl, kinaccudukarnus. KoHiieHTpaus pacTBopa.
Hucnepcusie cuctembl, kiaccupukanus. Kommougneie pacTBOpbl. XHUMHUYECKHUH COCTaB.
XUMUUYECKUE pEaKTUBBL. [IpOCThIE U CIIOKHBIE BEIIECTBA.

XUMHUYECKHE peaklnu. ATOMHO-MOJEKYJSIPHBIE TMPEACTaBICHUS B XUMHH. ATOM.
XUMHYECKUE DJIEMEHTHI, NX CUMBOJIbI. KomndyecTBeHHbIE OTHOIICHHS B XUMHUH. CTEXHUOMETPHSI.
XUMHUYECKUE BEIIECTBA, JJEMEHTHBIM cocTaB. MOJEKyJIbl, aTOMHBIA COCTaB. BajleHTHOCTH.
ATomHBIE U MOJeKyIspHble Macchl. A.e.M. KonmuecTBo BemiecTBa. XuMHYECKHe (DOPMYIIBL.
YpaBHEHHUsI peakiuil.

CTexruoMeTpruYeCKHe 3aKOHBI U UX COBPEMEHHOE COAEp)KaHUEe. DKBUBAJICHT.

Xumunueckoe ctpoenue. M3omepus, ee Buabl. Tayromepus.

DneKkTpoHHbIE MpeacTaBieHuss B xumuu. CTpoeHue u cBoicTtBa aroma. llonsTtue o
kBaHTOBOM MexaHuke. AQO. KpantoBeie uwncna. Ilepronnyueckuii 3aKOH W TNEpUOIUYECKAs
cuctema anemeHToB J[.11. Menpaeneena.

Xumuueckasi cBsi3b. KoBajeHTHast CBSi3b, MEXaHU3MBI €€ 0Opa3oBaHUs, CBOWCTBA.
Crpoenune monekyn. llonstue o kBaHTOBOM xXuMHH. KoJIM4eCTBEHHBIE XapaKTEPUCTUKHU
XMMHYECKUX CBSI3€H. XMMHUYECKasl CBA3b B aTOMHBIX KpUCTaJIax. MeXMOJIEKYJIIpHbIE CBS3H.

Cunsl Ban-nep-Baanbca. Bogopoiabie cBsi3H.
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[MpunHIMIE KITaccu(UKAME ¥ HOMEHKIATYPhl B XUMHUH. KiaccuukanuoHHbIe CXEMBI U
npusHaku. O030p K1accoB U HOMEHKJIATYPhl HEOPIraHUYECKUX BEIIECTB M peaKLUi.

XUMUYECKHE peaKkuu, X Kiaccupukanus U MexaHu3mbl. IHTepMeuaTsl, UX CTPOECHUE
U peaKkIMoHHas Cl0COOHOCTh. PaukanbHble 1 HOHHBIC PEaKIHH.

Kucnorsl u ocHoBanus. [Iporonus. ['maponus. KoncranTa u cTeneHs ruIposunsa.

OxkucnurenbHO-BoccTaHoBUTENbHBIC peakinu (OBP). Crenens okucnenus. OKucieHue u
BoccraHoBieHue. Okucnutenu W BoccraHoButenu. Knaccudukamus OBP. Tepmoannamuka
OBP.

[ToarotoBka BBIMYCKHOW KBaMU(UKAIMOHHOW paboTel. Pabora ¢ xXuMHYeCcKOH
auTepaTypoil. XUMHYECKHH JKCHEpPUMEHT, ero Tumbl. CHHTE3 W aHaju3, HCCIeI0BaHUE
CTPOCHHS BEIIECTBA, ONPEICICHNE KOJMYECTBEHHBIX XapaKTEPUCTHK BEHIECTB M XUMHUYECKUX
IIPOLIECCOB. DTaIlbl IOATOTOBKU XHUMUYECKOT0 SKCIIEPUMEHTA, IUTAHUPOBAHUE U MOJIETIMPOBAHUE,
METO/bl, METOJWKH, KOJIMYECTBEHHBIC pacueTbl, y4eT M0OOYHBIX mporeccoB. OOpaboTka
pe3ynbratoB. OdopmiieHne 1adopaTOPHOTro KypHaa U myOIHKaIuil.

PacTBopbI, UX poNib B XMMHH, TEXHOJOTUU U SKOJOTHH, KIacCU(UKAIHS, KOMIIOHEHTHI,
NPUMEHUMOCTh TpaBWja AATUTHBHOCTH, TEPMOJMHAMUKA OOpa3oBaHMs. PacTBOpHMOCTE.
PactBopenue kak Qusuko-xumuyeckuii mpouecc. ConbBatanus (TUapaTaiusi) U COJbBATHI
(ruzmpatsl). DakTOpBl, ONpeNeNoNue paCTBOPUMOCTb.

Konnuraruaeie cBoiicTBa pacTBOpoB. 3akoHbl Payns. J[marpamma cOCTOSIHUS BOJIBIL.
Ocmoc, ocmotuueckoe pasneHue. llpaBwino Bant-I'opda. OOpatsbii ocmoc. Metoabl
orpeziesieHus] MOJIEKYJISIPHBIX Macc.

DONEeKTPOIUTBl M PacTBOPBI  BJEKTPOIUTOB. DJIEKTPOIUTUYECKAs  AMCCOLUALIMS.
N3otonnueckuii ko3 ¢uiuent. PU3nKo-XUMHUECKass Teopus pacTBOpoB. JluanekTpuueckas
IIPOHULAEMOCTE pacTBopuTeNd. CTeneHb 3JIEKTPOIMTHYECKON aucconnanuu. PaBHOBecHs B
pactBopax oJeKTponuToB. Kaxyascss creneHb aucconuanuu. AKTUBHOCTH (JIbrouc).
Koad¢unuent aktuBHoctu. [lonarue o reopun Jlebas-Xrokkensa. Monnas cuna.

[IpoTonuTHyeckre paBHOBECHUS B pACTBOPAX CIIA0OBIX AJIEKTPOIUTOB. 3aKOH pa30aBiIeHUI
OctBanbaa. Juccoumanus (MoHM3aLuMs) BOABI (aBTompoTonn3). MoHHOE mpou3BeneHHE BOJbI.
Bogoponusiii u ruapokcunbHbI noka3atenu. bydepHbie pactBopsl, ux aelictsue. bydepnas
€MKOCTb.

I'ereporennsie paBHOBecus. [IpousBeneHne pacTBOPUMOCTH U pacTBOPUMOCTh. ConeBoit
apdext. Peaknuu obOMmeHa B pacTBopax 3nmekTpoiautoB. IIpaBuno bepromnne. Paspymienue
KOMIUIEKCOB U PACTBOPEHHE OCA/IKOB.

Kommiekcubie coequnenus (KC). Koopaunannonnas teopust Bepuepa. Knaccudukanus,
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HomeHkinatypa u wuzomepuss KC. [uccommanus KC B Boaubix pactBopax. KoHcTaHTBI
HeCTOMKOCTH U ycTorunBocTH. OOpaszoBanue u pazpyiuienune KC.

Xumunueckas cBsa3b B KC. KoopauHanmonHnas cBsi3b. [JoHOpHO-aKIeNTOpHAS U IaTUBHAS
cBs3b. CTpoeHHME U CBOHCTBA KOMIUIEKCOB. CHEKTPOXMMHYECKMH psii JUrasaoB. Teopus
kpuctanaeckoro noss. JCKIL.

[Tepuonuueckas cucrema snemeHTtoB .M. MeHnaeneeBa Kak OCHOBa XHUMHYECKOU
cucrematuk. OOuIMe 3aKOHOMEPHOCTH U aHOMAJIMHM B M3MEHEHUHM CBOWCTB JJIEMEHTOB U X
COEMHECHUM.

OO6mmas xapakreprucTuka raoreHoB. OcodeHHOCTH dTopa.

p-anemenTsl VI rpynmbl meproaudeckol cucTeMbl, obmias xapakrtepuctuka. [Ipoctsie
BEIIIECTBA, CTPOCHUE U CBOICTBA. XalbKOT€HU[IbI, XUMHYECKast CBI3b. OKCHUIBI U CYIb(UIBL.
AHruapuas 1 THOAHTUApUIEL. Truocomn. [lepokcocoequuenus. [Tomucynbumbt.

Kucnoponconepxkamue coeaunenus cepbl. CepHHCTass KHCJIOTa M €€ aHTUJIPHUI,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. THOCEpHass KUCIOTa M €€ COJIM, CTPOEHUE U
cBoiictBa. Cepnbie romouenu. Karenanusa. IlonmutmonoBble kucinotsl U ux coiu. CepHast
KHCJIOTa U ee aHruapuj. Peakiuu npucoequHenus K cepHoi kuciote. [lonucepHbie KUCIOTH U
UX COJIH.

OOmiasi XapakTepUCTHKa MHHKTOTEHOB. A30T, OCHOBHBIC BaJICHTHBIE COCTOSHUS,
OKHUCJIMTEILHO-BOCCTAHOBUTENbHBIE TIpeBpalieHus. CTpoeHHe MOJNEKYIIbl U OCOOEHHOCTH XUMHUH
azota. A3or B mpupoae. DU3MKO-XMMHYECKHE aCMeKThl MpOoOJIeMbl CBS3aHHOTO a30Ta.
[Tomyuyenue u oumctka a3zora. CpaBHEHHE MPOCTHIX BEUIECTB, OOPA30BAHHBIX DJIEMEHTAMU-
MMHUKTOTEHAMU: CTPOCHHE MOJIEKYJI, PEAKIIMOHHAS CTIOCOOHOCTb.

®ochop, OCHOBHBIE BaJCHTHBIE COCTOSIHHMS, WX YCTOMYHMBOCTH, OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE MPEBPALIEHNUS, CPABHEHUE C a30TOM.

[THUKTOTEHOBOAOPOABI: CTPOEHUE, CBOMCTBA, KOMIUIEKCYIOIIEE NEeUCTBHE. AMMHMAK U
dbochuH: yCTOWYHNBOCTh, KUCIOTHO-OCHOBHBIE M OKHCIIUTEILHO-BOCCTAHOBUTEIHHBIC CBOMCTBA.
Conu amMoHUS U pochoHUS, YCTOWYNBOCTD.

O0630p BOJOPOIHBIX COEAMHEHUN a30Ta. ['uapasuH, CTpoeHUe, CPAaBHEHHE C TIEPOKCHIOM
BOJOpOJAa W  aMMHAKOM, KHCJIOTHOCTb, YCTOMYHMBOCTb, CBOWMCTBA, MPOU3BOIHBIC.
['mapokcunaMuH, CpaBHEHHWE C TEPOKCHIOM  BOJOpPOJa, aMMHAKOM H  THIAPA3HHOM,
YCTOMYHUBOCTb, CBOMCTBA, MPOU3BOJAHBIE. A30THUCTOBOJOPOAHAS KUCIOTA W a3u[bl, CTPOEHHUE,
YCTOMYMBOCTh, CBOMCTBA.

Kucnoponueie coenmuHeHHsT a30Ta, OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,

KOMILJIEKCEI. A30THCTas KHCJIOTa H €€ COJIM, CTPOCHHUEC, OKHCIIHUTCIBbHO-BOCCTAHOBHUTCIbHAA
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JIBOMCTBEHHOCTh. A30THAas KUCJIOTA U €€ COJIU, XapaKTep BOCCTAHOBJICHUSI.

Coemunenus docdopa, ux ycronuuBocth. Oxcuasl ¢dochopa. DocdopHoBaTHCTAS
kucinotra u runodpochurel. ocdopucras KucioTa, Tayromepus, npousBogHsie. dDocdopHbie
KHUCJIOTBI U KX ITPOU3BOJIHBIE.

Kucnopoaconepxkamme CcoeIMHEHHs] MbIIIbsKA, CYPbMbI M BUCMYTa, OKCO- H
ruapokcodopmbl. CoeIMHEHUS MBIIIbSKA, CYpbMbl U BUCMYTa C CEPON U raJIor€HaMu, THIPOJIU3.
Tuocomnu.

p-anemenTtsl [V rpynmbel meproaudeckoi cUCTeMbl, oOmmas xapakrepuctuka. [Ipocteie
BEILIECTBA, CTPOEHUE U CBOMCTBA. OCOOCHHOCTH XUMHUHU YIJIepoja. YTJIEpOJHbIE TOMOIEIIH.
[IpencraBinenue o cneuuduke opranudeckol xumuu. OKCUABI yriaepojaa, CTPOCHHE MOJEKYI,
CBOMCTBA. YTOJIbHAsI KUCJIOTA U €€ COJIU. BpeMeHHast )keCTKOCTh BOJIBI.

Oco0eHHOCTH XUMHUU KpPEMHHUS, CpaBHEHHE C yriaepoaoM. CHIIaHbI M aJIKaHbI, CPAaBHCHUE
YCTOMYMBOCTH, OTHOILIEHUE K BOJE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOKMCTBA. KpeMHUEBBIM
AQHTUAPUJI, CPAaBHEHUE C YrOJbHBIM, CBOMCTBA. KpeMHMEBbIE KUCIOTH U UX cOJU. CHIIMKAThI U
KapOOHAThI, 0COOCHHOCTH TUAPONIN3a. 307U U Teid KpeMHUEBbIX kKucaoT. Cunukarens. Kpemuuii
B npupone. Amomocunukarel. lleomutsl. ILlementr. Crekna. KpemHuitfopranudeckue
coenuHeHus. Cunanoibl. Cunokcanbl. CUITMKOHBI.

p-anemenTsl 11 rpynmel nepuoguveckoi CUCTEMBI, 0011asi XapaKTepUCTHKA, CPAaBHEHHUE C
P33. bop, xoopAWHAIMOHHBIE YWCIA, OCOOCHHOCTH MX crabmnm3anuu. CoeanHeHus Oopa c
BOJOPOJIOM, TaJlOT€HaMHU M KHUCIOPOJOM. bopHBIN aHruapua, OOpHBIE KHUCIOTHI U UX
MPOU3BOAHBIE, CPABHEHHUE C aHAJIOTHMYHBIMH COCIMHEHUSIMU KpemHud. bypa: cocras, cTpoeHue,
ruaponu3. llpumenenue coeauHeHudd Oopa B xumudeckoMm aHamuze. OcoOeHHOCTH
KauyeCTBEHHOT'O U KOJIMYECTBEHHOTO aHAIN3a COSANHEHUI Oopa.

AmomuHui. OKCUJ aTlOMUHUS U €ro pojb. KUCI0THO-OCHOBHBIE CBOMCTBA COEAMHEHUI
amoMunusi. [maponus coseir. MHorosiiepHbie KOMIUIEKCHI. ['eneoOpa3oBaHue, CpaBHEHHE C
COEIMHEHUSIMU KPEMHHUSI. AJTFOMUHUHN B IPUPOJIE.

S-3JIEMEHTHI, 00Ias XapaKTepUCTHKA, AMATOHATBLHOE CXOJICTBO, XMMHYECKas CBS3b B
coenuHeHusX. KomrmekcooOpazoBanue. PasneneHue, BbIIEICHHE M OYHUCTKA COCIUHEHUH,
XUMUYECKHI aHan3. JKeCTKOCTh BOJIBI, ONIPEACIICHHE, CITIOCOOBI YCTPaHEHHS.

OC00EHHOCTH CTPOEHUST aTOMOB TIEPEXOTHBIX JIEMEHTOB, CPABHEHUE C HEMIEPEXOHBIMH.
V3MeHeHre aTOMHBIX PaJyCOB U CBOMCTB B psA/laX M MOATPYIINAX NEPEXOAHBIX AIEMEHTOB. d- 1
f-cxxarue. KomruiekcooOpasytoriasi ClioCOOHOCTh MEPEXOAHBIX 3JIEMEHTOB. 3aKOHOMEPHOCTH B
M3MEHEHUU XapaKTEPHBIX CTENIEHEW OKUCICHUS MEPEXOIHBIX JIEMEHTOB B Psax W MOJArpymnmnax,

OCHOBHBIC TCHJICHIINH. HUsmenenue YCTOP'I‘IHBOCTH, OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX U
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KHCJIOTHO-OCHOBHBIX CBOMCTB KHCJIIOPOJAHBIX COGZ[I/IHGHI/Iﬁ MNEPCXOJHBIX JOJICMCHTOB W HX

IIPOU3BOIHBIX.
Xpom, KOMIUIEKCHBIE COCIMHEHUS. I'mpparnas U30MEPHS. N3o- U
reTepoIOIMCOCIUHEHUS d-snemeHToB VI IPYIIIbI [IEPUOINYECKON CUCTEMBI.

[lepokcocoenuuenuss Xpoma. AHaiuTHYeckue peakuuu  d-smementoB VI rpynmsr
NEPUOINYECKON CUCTEMBI.

XKenezo, kobaibT, HUKENb, 00IAs XapaKTePUCTHKA, CPAaBHEHHUE C IUIATUHOWJIAMHU.
TonkxoBanue TFOPHU30HTAJIbHBIX a"Haoruii. OCHOBHBIE BaJIEHTHELIE COCTOSHUSI KEJIe3a, KO6aJIBTa u
HUKCIIA, B3aWMHBIC IICPEXOJAbI MCKAY HHMU. KommnexcHble COCAMHCHHUA, HUX 3HAYCHHC,
KOOpJMHAIIMOHHBIE 4YHCIa, CTPOCHHUE, CpaBHHUTEIbHAs YCTOMYMBOCTb, 0Opa3oBaHUE W
pa3pylleHHe, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE MPEBpPAlCHUs] W CMEHa JIMTaHIHOTO
OKPYKCHUA, AHAJIMTUYCCKHUEC PCAKIINU.

d-aneMeHThI | rpymibl mepuoIudecKol CUCTEMbI, 00IIasi XapaKTepPUCTUKA, CPABHEHHE CO
HIeNIOYHBIME  MeTalutaMH. [IpocThle BelecTBa, 3JIEKTPOXMMHYECKas aKTUBHOCTb, CBOWCTBA,
npumenenue. [lepepaboTka mpupoaHOro chipbs. OCHOBHbBIE BaJCHTHBIE COCTOSIHUS, B3aWMHBIC
Nepexoabl MCIKAY HUMHU.

CoeMHEHUS OJHOBAJIICHTHBIX MEIU, cepedpa W 30JI0Ta, YCTOMYHUBOCTH, KOMIUICKCHI,
CTpOEHHE, CBOWMCTBAa. AHATUTHYECKHE pEaKIUW Ha alpJerunsl: peakuun @DenuHra u
cepebpsinoro 3epkana. Coemunenuss menu (II), cpaBrenme c coemuHenusimu menu  (I).
KommuiekcHble coemuHeHUs, cTpoeHue, cBoiicTBa. Dddext SAna-Temnepa. AHanmuTHYECKUE
peakiuu. Monomerpudeckoe ornpeseneHne Mean B BOAHbIX pacTtBopax. Cepedpo. Cepebpenue.
[TepepaboTka cepeOpSHBIX OTXOA0B. 30JI0TO, TPUHITUIIEI METAJLTYPTHUH.

d-anements I rpymimbl MepHOANYECKON CUCTEMBI, 00MIast XapakTepucTuka. [lonoxenue B
NEePUOANYECKON CHCTeME, CpaBHEHHWE CO IIETOYHO3EMENbHBIMU METaUlaMU, BaJCHTHBIC
COCTOsAHUs, XHMHUYECKass CBA3b B COCAUHCHUAX. HpOCTI)Ie BCIICCTBA, OJJICKTPOXUMHUUCCKAA
AKTHUBHOCTD, CBOI\/’ICTBa, IMPUMCHCHUC. Awmaneramel. TOKCHKOJIOTHUS OUHKA, KaAMHd U PTYTH.
Texnuka Oe30MacHOCTH MPU PabOTE€ C IHMHKOM, KaJMHEM, PTYThIO M HX COCIUHEHUSIMHU.
DKONOTHYECKHE TPOOJIEMBbI 3arpsi3HEHUS OKPY’KAIOMIEH Cpelbl COENWHEHUSMHU TSHKEIBIX
MeTau1oB. I eoxumMuueckas XapaKTCPUCTHKA IUHKA, KaAMHA U PTYTH. PazﬂeneHHe, BBIACJIICHUC U
OYHUCTKA METAIIIOB.

[unk. Okcug U TUAPOKCHU[, KHUCIOTHO-OCHOBHBIE cBoicTBa. ConM IMHKA, THIPOJIU3.
[Muukatel. KoMmIUleKCHBIE COENMHEHUs IIMHKA, CTPOCHHE, CBOWMCTBA. AHATUTHUYECKAs XUMHUS
OUHKAa. Ka)IMI/Iﬁ, XUMHUYCCKUE COCANHCHHUA, XUMHWYCCKasi CBA3b. OKCI/I}I U TUAPOKCU A, KUCIIOTHO-

OCHOBHBIC CBOﬁCTBa, CpaBHCHHUE C COCOUHCHHUAMHU IIHHKA. PazneneHne OWHKa M KaJIMus B
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pa3HbIX 00BbeKTax. KOMIUIEKCHBIE COSIMHEHHS KaJMHUS, CTPOSHUE, CPABHEHHUE C COCTUHEHUSIMU
[IUHKA. ABTOKOMIUIEKCOOOpa30BaHHEe. AHATUTUYCCKAS XUMUS KaJIMHUSI.

PryTh. BanieHTHBIE COCTOSHUSI PTYTH, B3aHMHBIC TIEPEXOAbl MKy HHUMHU, OCOOCHHOCTH
CTPOCHUS COCMHECHUMN, MPUPOJAa XUMUIECKON CBsi3U. OKCUI PTYTH, XUMUYECKHE OCOOCHHOCTH.
Comu prytm (I) u (II). Cynema. Kanomens. KomrmuiekcHble coeaMHEHUSI PTYTH,
KOODJMHAIIMOHHBIE YHUCIIAa, CPaBHEHHWE C COCOUHCHUSMHU IIMHKA W KaJMUsA. AMHIHBIE

npousBoAHbie pryTU. OcHOBaHue Muuiona. Peakuust Heccnepa.

AHajauTHYECKAS XMMHUS

Xumudeckue, (U3MKO-XUMHUYECKHE, (U3NUecKrue, OHMOJIIOTMYECKHME METOAbl aHalu3a.
Knaccudukanus METo10B 1 UX CpaBHUTENbHAS XapaKTePUCTHKA.

DNEeKTPOXMMHUYECKHE MEeTOJbl aHanmu3a. Kiaccmdukanmus METOJOB W HMX Kparkas
XapaKTEPUCTHUKA.

[ToTenumomerpudeckuii MeTo, aHanuza. M3aMepeHnne noreHuuana. DIEKTPOXUMUYECKas
aueiika.  VHOUKATOpHBIM  AJeKTpoax M JNeKkTpoa  cpaBHeHus.  Krnaccuduxarms
MOTEHIMOMETPUYECKUX METOA0B, UX XAPAKTEPUCTHKA.

Nonomerpusi.  Krnaccudukamuss HMOHCENEKTUBHBIX — 3JIEKTPOJOB. BO3HHKHOBEHHE
NOTEHLIMAaJa Ha CTEKJISTHHOM DJIEKTpoie. MeToabl onpeneneHusl KOHIIEHTPallui HOHOB.

[TorenumomeTprudeckoe TUTpOBaHKE. MI3MEHEHHE 3IIEKTPOAHOrO NOTEHIMAIA B IIPOLIECCE
TuTpoBaHusa. CriocoObl 0OHApyKEHUSI KOHEYHOM TOUKH TUTPOBAHUS.

Konnykromerpuueckuii METOJ aHamsa. IIpsimas KOHAYKTOMETpUs u
KOHAYKTOMETpUYECKOe TUTpoBaHue. O0JacTy MPUMEHEHHSI METO/1A.

Kynonomerpuyeckue mMerons! aHanusza. [IpsmMas KyJIOHOMETpHS U KyJIOHOMETPUUYECKOE
TuTpoBaHue. Pacuer konuuectBa BemiectBa. OOnacTu NpPUMEHEHHMs, NpeUMylIecTBa U
OTpaHUYEHUS METOAA.

Bonpramnepomerpus. Knaccudukanus BOJIbTaMIIEPOMETPHUUYECKHUX METO/IOB.
KauecTBeHHBIN M KOJIMYECTBEHHBIN BOJIBTAMIIEPOMETPUUECKUM aHaIN3. MeToabl onpeeneHus
KOHIIEHTPALlUH BEIIECTBA.

Ontuueckne MetoAsl aHanmuza. Kiaccudukammss wmetogoB. CHEKTpbl  aTOMOB.
XapaKkTepUCTUKHU CHEKTPAIBHBIX JIMHUN: MTOJOKEHNE B CIIEKTPE, MHTEHCUBHOCTbD, MOJIYIINPUHA.
Criextpbl MosteKys1. OCOOEHHOCTH MOJIEKYJISIPHBIX CIIEKTPOB.

OMUCCHUOHHBIN CIIEKTpalIbHbIA aHanu3. KadecTBEHHBI M KOJMYECTBEHHBIN aHAJIM3.
O6uiacTi NpUMeHEeHus, TOCTOMHCTBA U HEJIOCTATKH METO/1a.

AToMHO-a0copOroHHbIH MeToa. OCHOBBI METOIa, CTIOCOOBI IMOTYUYEHHUS MOTJIONIAIOIETO
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cJ10s1 aTOMOB. VIcTOUHMKY U31ydeHus. Bo3MOXHOCTH, MpEUMyIIECTBA U OTPAaHUYEHHS METO/1a.

Monekynsipuas abcopOuuonHas crnektpockonus. [lormomieHue cBera BEIIECTBOM.
Benuuunbl, xapakrepusyoomue noriomenue. OLeHKa 4yBCTBUTEIBHOCTH (HOTOMETPUUYECKOM
peakuuu. CriocoObI onpeieeHus CoAep KaHus BeIECTBA.

Xpomarorpadus. OCHOBHBIE NPUHIUIBI MeToAa. PacmmdpoBka XpoMaTOrpaMMBbl.
KadecTBeHHBIN M KOJWYECTBEHHBIM rasoxpomarorpagudeckuii aHaaus. OPGEeKTUBHOCTb M
CEJIEKTUBHOCTH XpOMAaTOrpahuyeckoro pa3aesieHusl.

PaBHOBecue B cuCTEME «KHCIOTa — COIPSDKEHHOE OCHOBAaHUE — PACTBOPUTEIIDY.
KoOHCTaHTBl KHCIOTHOCTM M OCHOBHOCTH. KHCIOTHO-OCHOBHBIE CBOMCTBA pPacTBOPHUTEIEH.
KoHcranra apronporonu3za. BiusHue npupo/ibl pacTBOPUTEINS HA CHITY KUCJIOT U OCHOBAaHUM.

Peakuuu komriekcooOpazoBanus. KolnyecTBEeHHbIE XapaKTEPUCTUKU KOMIUIEKCHBIX
COCIMHEHUI: KOHCTAaHTbl YCTOWYMBOCTH (CTyneH4YaTble W oOmue), ¢GyHKuus oOpa3oBaHUS,
(GyHKIMS 3aKOMIUIEKCOBAHHOCTH, CTENIEHb 00Pa30BaHUs KOMILIEKCA.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu. CTaHmapTHBIE U (QOpMaNIbHBIN
noteHuuanbl. CBsi3b KOHCTAaHThl PAaBHOBECHS CO CTaHAAPTHBIMU MOTeHIManamu. DaxkTopsl,
BJIMSIIOLIME HAa HAIIPABJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.

Kucnorno-ocHoBHoe TuTpoBaHue. Bua kpuBbix TuTpoBaHusa. OmnpeneneHUE KOHEUHOMN
TOYKH TUTpoBaHUA. KHCIOTHO-OCHOBHBIE MHIMKATOPbl, HX XapakTepucTuka. BpiOop
MHAMKaTOpa. BO3MOXHOCTH M OrpaHUYEHMsI METO/IA.

KommiiekcoHbl W MX UCHONb30BaHUME B aHanu3e. XenaTHbll a¢dext. Ilonsatue
3(p(EKTUBHBIX KOHCTAaHT YCTOWYMBOCTH KOMIUIEKCOB. MeTayul-MHIUKATOPbl, MEXaHU3M HX
neiicTBus. Bo3MoXHOCTH U OrpaHUYEHUS] KOMILIEKCOHOMETPUUECKOTO TUTPOBAHMUSL.

OKHCANTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. ITpumepsl MCIIOJI30BAHUS
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX METOJOB B AHAJIU3€ OPraHMYECKMX M HEOPraHMYECKUX
BemiecTB. Red-OX-MHIMKATOPEI, UX XapaKTEePUCTHKA.

Meroasl  TUTpuUMETpHYeckoro  aHaimsa.  Knmaccudukamus  MeTofoB.  Bumsr
TUTPUMETPUUECKUX ONpPEeNIeHHI: mpsiMoe, 00paTHOE, TATPOBAHUE 3aMEeCTUTEN L. BUIbI KpUBBIX
tutpoBaHusa. CrocoObl (UKCHpPOBaHUS KOHEYHOM TOUKM TUTpoBaHusA. llorpemHoctu

TUTPOBAHUS.

dusnyeckas XuMus

Xumnueckass TepMoauHaMuKka. OCHOBHBIE TOHSTHS U OIPEICICHHS, NMPUMEHSIEMbIE B
XUMUYECKOW TepmoauHamuke. COCTOSHHE CHUCTeMbl W (DYHKIMH, €ro XapaKTepH3yIOIIue.

Hawyama Tepmomunamuku. TepMmomuHaMuueckwe TMOTEHIMANbl cuUcTeMbl. CTaHmapTHBIE
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SHTAJBIIMMA W SHTPONUU XMMHUYECKHUX BemlecTB. TepmoaumHamuueckue Tadbmumpl. CBoOomHAs
SHEPrHsl W HalpaBlieHWe XUMHYECKoW peaknuu. Pacuer sHeprum ['m66ca (AG) xumMuyeckou
peakuuu. M3yyenue paBHOBecuid. 3aKOH JIEUCTBYIOIIMX MAacC. 3aKOHBI CMEIICHUS] PABHOBECHSI.
[Tonstue ¢azoBoro paBHOBecusi. PDazoBble paBHOBECHS B OJHO- U JBYXKOMIIOHEHTHBIX
cucreMax. J(uarpammel COCTOSTHUSA.

VYuenue o pactBopax. O0pa3oBanue pacTtBopoB. TepMoarMHaAMUYECKOE OMMCAHUE CBOMCTB
pacTBOpoB. PaBHOBECHE KHMIKOTO pacTBOpa ¢ HachILIEHHBIM NapoM. [leperonka. OkcTpakuus us
pacTBOpoB. PaBHOBecHe XHAKUX PacTBOPOB C ra3aMHM M TBEpPIAbIMH BelllecTBaMH. TBepable
pactBopbl. Jlmarpamma coctosiHusa '"coiab — Boja'. CHCTEMBI C OTpaHMYEHHOM B3aUMHOM
pPacTBOPUMOCTBIO KOMIOHEHTOB. KosougHsle pacTBOpbl. PacTBOpBI BBICOKOMOJIEKYJISIPHBIX
coenHeHu.  PactBopel  asekTponuToB.  Kitaccmueckas — Teopus  DJIEKTPOJIUTHUUYECKOU
aucconuanuu. VOH-AUNONbHBIE U MOH-MOHHBIE B3aUMOJEHCTBUSI B PACTBOPAX 3JEKTPOJIUTOB.
Onucanue TepMOJMHAMUYECKUX CBOMCTB pacTBOPOB 3J1EKTPOJUTOB. HepaBHOBECHBIE SIBICHUS B
pacTtBopax  BIEKTPOIUTOB. [TogBM>KHOCTH ~ HMOHOB. OCHOBBI  DJIEKTPOXUMHUYECKOMN
TepMOJAMHAMHUKU. PaBHOBecHS B 3JEKTPOXUMHYECKOM cucreme. PaBHoBecue "anekTpon —
pactBop". OnekTpoaHbsie mnoTeHnuansl. J[C ranbBaHHYECKUX JJIEMEHTOB. MeMOpaHHBII
noTeHuuan. BO3HUKHOBEHHE JABOMHOrO 3JEKTPUYECKOrO CJ0sI Ha TrpaHule 'SIeKTpon —
pactBop". OCHOBHBIE MOJIENIbHBIE TIPEICTABIICHUS O CTPOCHHH J1.3.C.

[ToBepxHOocTHBIE siBiieHUs U aacopOuus. IToBepxHocTHOEe HatTskeHue. [loBepXHOCTHBIE
CBOMCTBa pacTBOpPOB. AnicopOuus Ha TBepaoil moBepxHocTH. M30TepmMbl ancopbuuu. [Ipupona
a7IcopOLIMOHHBIX siBJeHUH. [IpakTHueckoe npuMeHeHue ajcopounu. XpomaTtorpadus.

Xumuyeckass KuHeTHKa. CKOpPOCTM XUMHYECKMX peakiuil. OObsICHEHHE 3aKOHOB
ckopocteil. CrnokHble peakiuu. MexaHu3M XMMHUYECKOH peakuuu. bbicTpble peakiuu.
JInmutupyromas craausa. PopMarbHO-KMHETHYECKass MOJEIb, €€ OCHOBHBIE IapaMETpBHl.
@axTophl, BIMSIOIIME HA CKOPOCTh pEaKLUUU. DHEPIrHsl akTHBALMH. J[MHaMUKa MOJEKYJSIPHBIX
peakuuii. PerymupoBanuwe ckopocted peakumil. Karanu3 u karaim3atopsl. ['OMOreHHBIA U
TeTepOreHHbIM KaTain3. THUIBl KaTalu3aTopoB U KaTaluTUdyeckux cucrteM. OCHOBHbIE
IIPEJICTABJICHUSI O IPUPOJE KATAIIUTUYECKOTO ENUCTBUS.

Peakuun B KOHJEHCHMpPOBaHHBIX cpefnax. KHHeTHka mpoueccoB, KOHTPOIUPYEMBIX
mubdysueit. Kunernka peakuuit B xuakoil ¢asze. I'ereporennbie peakuuu. Ilpomeccsl Ha
TBEP/ABIX MOBEPXHOCTAX. POCT W cTpykTypa moBepxHOCTe. AncopOlus Ha MOBEPXHOCTSX.
Karanutnueckas  akTMBHOCTh  HAa  MNOBepxHOcTAX.  Ilpomeccsl  Ha  3IeKTpojax.
ONEeKTpOXUMHUYECKHE TIpolecchl. ['eHepupoBaHMEe U HaKOIUIEHHE MOIIHOCTH. Kopposus

METAJJIOB.
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Opraspyeckas XuMHusg

SIBnenue romonorun. ['omonoruueckue psabl. 3aKOHOMEPHOCTH U3MEHEHUs (PU3NUecKux
Y XMMUYECKUX CBOMCTB B TOMOJIOTMYECKUX PSIIAX.

CtpykTypHBbIE (pparMeHTHI MOJIEKYJIBI B KIIACCHYECKUX CTPYKTYPHBIX MOJEISAX: aTOMBI H
CBSI3U, PaMKaJIbl ¥ (DYHKIIMOHAIBHBIC TPYIIIIBI, CKEJIET U 3aMeCTUTENU. THIIBI CKEJIETOB: TOMO- U
reTepOLEIIHbIE, JIMHEMHBIC, PA3BETBIICHHBIC, IUKJINYECKHUE U MOTUIUKINYECKHUE.

N3omepust U ee BUIBL: CKEJIETHAsA, MOJOKEHUS 3aMECTUTENs, MOJO0KEHHsI reTepoaroMa
(MeTamepusi), FeOMETpUYECKasi, ONITUYECKAs!.

['eomeTpuueckue xapakTEpUCTUKM OpPraHMYECKUX MOJIEKYJ. JIMHENHBbIE, TJIOCKHE,
TeTpadapuueckue (parmentol. JlnuHB CBsize W BajeHTHble yribl. KondopmanunonHas
MOJABUKHOCTh OPTraHMUYECKUX MOJIEKYII.

[IpuHIMnbl KIacCU(pUKAIUU U HOMEHKIJIATypbl OpraHUYeCKUX coeAuHEHUU. OCHOBHbIE
kiaccbl. OCOOEHHOCTH (PU3NYECKUX U XMMUYECKHX CBOMCTB BEIIECTB PAa3HBIX KIACCOB.

DNEeKTPOHHOE CTPOCHHE OpraHudeckux MmoJekyn. Mopens Jlptouca. OcobeHHOCTH
CTPOEHHS PJIEKTPOHHBIX 000JI0UEK: HETIOAeICHHBIC Maphl, TAKYHbI, HECTIAPEHHBIE AIEKTPOHBI.

KBanTOBOXMMHYECKHE MOAETH. OJEKTPOHHBIE OOJaKa W JJIEKTPOHHBIE OpOWTAIH.
OpOuTasibHBIe MOCIIA aTOMOB-OpraHoreHoB. [lonstue o rubpunuzamuu AO.

OpOuTanbHble MOJIENH MPOCTHIX U KPaTHBIX cBa3eil. Moaens rubpuamnzanuu AO, TUTIBI
rUOpUIU3aIMH JUI aTOMOB-OPI'aHOTE€HOB.

ComnpsikeHne B OpPraHMYECKMX MOJIEKyJax. THIBI CONpSKEHUS. ApOMaTUYHOCTb,
paBUiI0 XIOKKES.

Pacnipenienienrie  37I€KTPOHHOM TUIOTHOCTHM UM JIOKAJIbHBIE 3JIEKTPUYECKHE 3apsjibl B
OpPraHMYECKHUX MOJIEKYJIaX, UX CBS3b C PEAKIMOHHOW CIIOCOOHOCTBIO. DJIEKTPOHHBIE PPEKTHI
(MHIyKTUBHBIE U ME30MEPHBIE) B MOJIEKYJIax.

CrexroMeTpUUeCKUe THUIBl OpPraHUYECKHX pEaKIHil: 3aMmelleHue, MNPUCOeINHEHUE-
AIIMMUHUPOBAHUE, MEPErpyNIUPOBKa, MHKIO3USI-IKCKII03us. CTpoeHHe MOJEeKyll cyOcTpaToB
OpPraHWYECKUX PEaKLUi YKa3aHHBIX TUIIOB.

MexaHu3Mbl OPraHMYECKUX PEAKIUN. DJIEMEHTApHbIE aKThl U UHTEPMEIUATHI. Y CIIOBUS
00pa3oBaHus CBOOOIHO-PAAMKAIBHBIX, AEKTPOPHIBHBIX U HYKJICO(PUIbHBIX YaCTHUILI.

CBoOogHOpaAUKaIbHBIE MEXaHW3Mbl B OpraHMueckux peakinusx. OOpa3oBaHHe U
YCTOWYMBOCTH CBOOOAHBIX paaukanoB. CyOCTpaThl paguKaTbHBIX PEaKIUN.

OnexktpouiabHBIE MEXaHU3MBl B OpraHM4yeckux peakuusx. OOpa3zoBaHue H
YCTOWYUBOCTD AEKTPOPMIbHBIX YacThll. CyOocTpaThl 371eKTPOPUIBHBIX PEAKIIHM.

HyxneodunpHble MexaHM3MbI B OpraHM4ecKkux peakiusax. OOpa3zoBaHUE U yCTONYMBOCTh
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HyKJeopunbHbIX yacTull. CyOcTpaThl HyKJICO(PUIBHBIX PeaKLUi.

CeneKTUBHOCTh OPraHMYECKUX PEAKIMHA U METOJIbl YIpaBlIeHHs €0 (BHEIIHUE YCIOBMUS,
pacTBOPUTEIIb, KATAJIN3aTOPbI, 3ALIUTHBIE IPYTIIIbI).

OCHOBHBIE ~CXE€MBl ~CHHTETHYECKMX pEaKUWil: BBEACHUE WIM  MOIUPHUKAIISL
(YHKIMOHAJBHBIX TPYMI, HapallMBaHUE M PACLICIUICHHE OPTaHUYECKOIO CKEJIeTa MOJIEKYIIbI,
00pa3oBaHUe LUKJIOB U U3MEHEHUE UX Pa3MEpPOB, PEAKIIMU U30MEPHU3aLMHU (IIEPETPYIITUPOBKH).

Karanu3 B opraHMueckux peakuusax. TUIBI KaTaIn3aTOPOB U KaTaIUTUYECKUX peaKluil B
OpPraHN4ecKOil XUMHH U He(PTEXUMUH.

Bricokomonekymnsipuble  opraHuueckue coequHeHus. OcHoBHble kiaccel  BMC.
Oco0eHHOCTH COCTaBa U CTPOECHUSI MAKPOMOJIEKYJI.

Hed1s 1 ra3. x coctaB 1 OCHOBHBIE HAIIPABICHHUS XMMUYECKOH MepepaboTKH.

[IpaBuna oxpaHsl Tpyna B JabopaTOpHHM XUMHUYECKOTO aHanu3a. BpemHbie (akTopbl
MIPOU3BOJICTBA. 3aKOHOIATEIHCTBO PD 00 oxpane Tpya.

Opranuzanus paboThl B J1a0OpPaTOPUU XMMMYECKOro aHanuza. l[IpaBuia TeXHMKH
6e3onacHocTy. [loxkapHas u 3nekTpobe3onacHoCTh. ['pynmbl XpaHeHus: peakTuBoB. IlonsTre o

IIPEKypCcopax HAPKOTUYECKHUX U CUIIbHOAECUCTBYIOIINX CPEACTB.

BBICOKOMOJIEKVJISIPHBIE COEIMHEHHSA

OCHOBHBIE TIOHATHUS U ONIPEAEICHUS: TIOJUMED, OJIUTOMEDP, MAKPOMOJIEKYJIa, MOHOMEPHOE
3B€HO, CTENEHb MOJMMEPHU3ALNM, KOHTYpHas JiauHA uenu. MOoJeKyJIsspHele Macchl |
MOJIEKYJIsIpHO-MaccoBble  pacnipeaeneHuss (MMP). Ycpennennble (cpenHue) MOJEKYJSIPHbIE
Macchl (CpemHeuYucsoBasi, CpeiaHeBecoBas). BakHeime CBOWCTBa MOJMMEPHBIX BEIIECTB,
00ycJoBJIeHHbIe OOJBIIMMU pa3MepaMM, LEHNHBIM CTPOEHHEM M THOKOCTHIO MaKpOMOJIEKYJI.
Ponp monnMepoB B JKMBOM NpUPOJE M MX 3HAYCHHE KaK IPOMBILIUICHHBIX MaTepHaJIOB
(TutacTMacchl, KaydyKH, J1aCTOMEPBI, BOJIOKHA U TIJICHKH, TOKPBITUSI, Kiien). [IpenMer u 3agaun
HAayKd O BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUSX (monuMepax). Mecto HaykKu O MOJuMepax Kak
CaMOCTOSITENIbHOW  (pyHAaMEHTANbHOW 00JacTH 3HAHUSA Cpelu JpyruxX (yHIaMEeHTaJlIbHBIX
XUMHYECKMX JIuciMIUIMH. EE€ ponb B HaydyHO-TEXHUYECKOM IIpOrpecce, pa3BUTUU

HAHOTEXHOJIOTHI U OCHOBHEIC HCTOPUYCCKHE OTAIIbl €€ Pa3BUTH.

Knaccudukanus nomuMepoB B 3aBUCUMOCTH OT MPOUCXOKACHUS, XUMUUYECKOTO COCTaBa
U CTPOCHUSI OCHOBHOM LM W TOMOJIOTMM MakKpoMoyieKysl. OJHOTSKHBbIE M ABYXTSKHbBIE
MaKpOMOJIEKYJIBI. [Ipuponusie u CHHTETUYECKHE TTOJTUMEPHI. Opraaunyeckue,
3JIEMEHTOOPTaHUYECKUE W HEOPraHW4YeCKHe NoJuMephl. JIMHEWHble, pa3BETBIICHHBIE,

JICCTHUYHBIC W CIOUTBIC TMMOJUMCPLBI, ACHAPUMCPEI. FOMOHOHI/IMepBI, COIIOJINMCPBI, 0JIOK-
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COMOJIUMEPHI, TMPUBUTHIE  COMOJUMEpHI. ['OMOIlENHBIE H  TETEpPOLICNHBIE  MOJUMEPBI.
buononumeprsl, OCHOBHble Ouojoruueckue (GyHKUUU O€lKOB, pPUOOHYKIEHHOBOW H
Ne30KCUpUOOHYKIIENHOBOM  KkuciaoT. Kparkas xapakTepucTHKa U O0JIacTH NPUMEHEHUS

BAKHEUILUX IPEICTABUTENICH PA3IUYHBIX KJIACCOB IIOJUMEPOB.

MeTtob! onpenieneHust MOJIEKYJIIpHBIX Macc nonuMmepoB. OmnpeneneHne cpeHeurnciIoBOn
MOJICKYJISIPHOM Macchl W3 JAHHBIX 10 OCMOTHYECKOMY JaBJICHHUIO PACTBOPOB IOJIMMEPOB.
CBeropaccessHHE KaK METOJ ONPEIEIICHUs CPEIHEBECOBON MOJIEKYJISIPHOM MaccChl MOJIMMEPOB.
Onpenenenue pa3smMepoB MaKpoOMOJIEKYNd. ['MApoauHaMHuYECKHE CBOMCTBA MaKpPOMOJIEKYJT B
pactBopax. BsskocTe pa3baBieHHbIX pacTBOpoB. I[IpuBeneHHas U XapakTepuCTHYECKas
BA3KOCTH. CBf3b XapaKTEPUCTHUYECKON BA3KOCTH C MOJEKYJISIPHOM Maccoil U CpeaHUMH

pasmMepaMu MaKpoMoJIeKyJsl. Bucko3umeTpusi Kak METOJI OTpeIeTICHUSI CPETHEBAZKOCTHOM

Monekynspuoit  Maccel. YpaBHenue Dnopu-®okca u  Mapka-Kyna-XayBuHka.
Huddys3us MmakpoMosaeky B pacTBopax. [ enbnponukaronias XxpoMarorpadus Kak MeTO/1 OLICHKU
MOJIEKYJIAPHOU MacChl IIOJIMMEPOB. CenumenTanus MaKpOMOJIEKYJI
(ynpTpareHTpudyrupoBaHue). Omnpenenenne MOJIEKYJISIPHBIX Mmacc METOJIaMH1

yIBTpaleHTpUPYTUpoBaHus U TUDDY3HH.

Knaccudpukanys OCHOBHBIX METOJOB MOdy4deHHs mnonumepoB. [lomumepuszanus.
TepmonuHamuka mnonumepusauuu. [IoHATHE O NOIUMEPU3ALMOHHO-ACTIOIUMEPU3ALMOHHOM

paBHOBECHMU. KﬂaCCH(bHKaHHSI HCMHBIX MMOJIUMCPU3AITUOHHBIX ITPOLCCCOB.

PanukaneHas nonmumepusanusa. MHUIMMpOBaHWE paJUKaNbHOW MOJMMEpU3alMH. THUIBI
uHUIMaTopoB. Peakumum pocra, oOpbiBa W mepenaud 1end. KuHeTuka paauKaabHON
NOJIMMEPU3ALMU [IPU  MaJIbIX CTENEeHsAX IpeBpamieHusd. [loHATHE O KBa3HCTaLlMOHAPHOM
cocrosauu. llceBnoxkmBass paaukanbHas noauMepusanus. MonekynsapHas Macca H
MOJIEKYJIIPHO-MAaCCOBOE  pacHpezelieHHe IOJIMMEPOB, OOpa3yIOLMXCsl NpPU  paJuKaIbHON
nonumepuzaimu. llomuMepusanus npu TIyOOKHMX CTEMEHAX TMpeBpaiieHus. PagukanbHas
COMoNMMEpHU3alns. YpaBHEHHE COCTaBa CONOIMMEPOB. (OTHOCUTENBHBIE pEaKLUOHHbBIE
CIIOCOOHOCTH MOHOMEPOB M pajukanoB. Poib cTepuyeckux, MONSIPHBIX U IPYruX (PakTopoB;
cxema Q-e. CriocoObl IpoOBENEHUS NMOJIMMEPHU3AlMU: B Macce, B PacTBOpPE, B CYCHECH3UH U B
smynbcud. KaTtroHHast monuMepusanus. XapakTepucTHKa MOHOMEPOB, CIIOCOOHBIX BCTyHaTh B
KaTHOHHYIO nosmMepu3anuio. Karanusaropsl U cokaraiau3aTopsl. PocT u orpanuueHue pocra
LHeneil Inpu KaTUOHHOW mosmMepusauuu. BiusHue npuponsl pactBopurens. Kunertnka

npouecca. AHMOHHAs NOJUMepu3anus. XapakTepUCTUKa MOHOMEPOB, CIIOCOOHBIX BCTYINATh B
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AHUOHHYIO NosimMepu3anuio. KaraiausaTopsl aHnOHHON nonumepusanuu. HunmupoBanue, poct

Y OrpaHUYEHUE POCTA LENel Mpu AHMOHHOU nonMepu3aiuu. “XKusble nienu’.

KoopauHanmoHHO-MOHHAs ~ MOJIMMEPU3alus B NPUCYTCTBUM  T'OMOI€HHBIX U
reTepOreHHbIX KaTanu3aTopoB tumna Llurnepa - Harra. [IpuHuunel cuHTe3a cTepeoperyispHbIX

IMOJIUMCPOB. Oco0eHHOCTH HOHHOM MMOJIMMEPHU3aAINN MUKIUNYCCKUX MOHOMECPOB.

[Tonumepuszauus wnukioB.llonukonaeHcauus. Tunel peakuuid  MOJMMKOHJICHCALUH.
OcHOBHBIE pa3nuuus MOJMMEPU3ALUOHHBIX u MOJTUKOHICHCAITMOHHBIX
nponeccoB. TepMolMHaMUKa  TOJIMKOHJICGHCAIIMM U MOJMKOHACHCAIIMOHHOE  PaBHOBECHE.
MonekynspHas macca W MOJEKYJISIPHO-MACCOBOE paCIpeiesieHUe MNpU TOJUKOHIECHCALUH.
Kunernka nomukonaeHcauuu. [IpoBeleHHe MOIMKOHACHCAMU B pacIUiaBe, B pacTBOPE U Ha
rpanune  pazmena  (Ha3.CrocoObl  TPOBEACHHS  IMOJMMEPH3AlMd W TOJUKOHICHCAIIHH.
[Tomumepuszamuss B pacTBOpe, Macce, OMYJIbCHOHHasg TMoJluMepu3anus TBepaodazHas

MMoJIMMEpuU3anus. ITonukonpaeHcamnus B pacTBOpPEC, B MacCC, YOMYJIbCUOHHAA ITOJIUKOHACHCAH.

Makpomosekyiasl B pacTBopax. [loBeneHue  MakpoMosieKyl B pacTBOpPax.
TepMoauHaMUKa pacTBOPOB MOJIMMEPOB. TepMOIUHAMUYECKHH KpUTEpUil pacTBOPUMOCTH U
JI0Ka3aTeNbCTBO TEPMOJMHAMUUECKON PAaBHOBECHOCTH pacTBOPOB. Da30BbIe JUarpaMmbl CUCTEM
noauMep - pactBoputenb. Kpurtudeckue temmeparypbl pacTBopeHus. HeorpanudyenHoe wu
orpaHu4eHHoe HaOyxaHHe. 3aBUCUMOCTb PAaCTBOPHUMOCTH OT MOJIEKYJIIpHON Macchl. dusuko-
XMMHUYECKHE OCHOBBI (DPAaKIMOHUPOBAHUS TMOJUMEPOB. TepMOAMHAMUYECKOE IOBEICHUE
MaKpoOMOJIEKYJ B pacTBOpaX M HX OCOOCHHOCTHM MO CPAaBHEHHUIO C TOBEIACHHEM MOJEKYI
HU3KOMOJIEKYJISIPHBIX BellecTB. OTKIOHEHMsS] OT WJANbHOCTH M HX MPUYMHBL. YpaBHEHUE
COCTOSIHUSI ToJiuMepa B pacTtBope. BTopoil BupuanbHblll K03 dULMEHT U g-TeMreparypa (q-
ycinoBus).  HeBo3mylneHHble — pa3Mepbl  MakpoMOJEeKyJl B~ pacTBOpe M OIIEHKa
ruOkocTu.KoHIIEHTpUpPOBaHHBIE PACTBOPHI MOJIUMEPOB M T'elid. AccoLualys MaKpoOMOJIEKYN B
KOHIEHTPUPOBAHHBIX PAaCTBOPAX U CTPYKTYpooOpazoBanue. JKUIKOKPUCTAIINYECKOE COCTOSIHIE
’KECTKOLICTIHBIX MOJUMEPOB. JIMOTPOMHBIE >KUIKOKPUCTAIUIMYECKUE CUTEMbl M HX (ha30Bble
nuarpaMMbl. OCOOEHHOCTH PEOJIOTMYECKUX M MEXaHHYECKHUX CBOWMCTB KOHIEHTPHUPOBAHHBIX

pacTBOpPOB.

XapaKkTepuCcTUKa U30JIMPOBAHHBIX MAaKpOMOJEKyJI. MosekynsapHas U HaJMOJEKYJspHas
cTpyktrypaKonpurypamuss MakpoMosieKyll ¥ KOHHUrypanuoHHas u3zomepus. JlokanabHble U
KOH(HUTypaIlMOHHBIE N30MEPhl B MAaKPOMOJIEKYJIaX MOJMMEPOB MOHO3aMEUICHHBIX 3THJICHOB U

nueHoB. (Crtepeon3oMmepuss U CTEPEOPETYNSpHbIE MakpoMoJsieKyidbl. M3oTakTuueckue u
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CHUHIMOTaKTH4ecKue noaumepsl. Konpopmarmonnas nzomepust 1 KoH(popMauyu MaKpOMOJIEKYJI.
BuyTpumonekynsipHoe — BpamieHue U THOKOCTh — MakpomousieKynbl.  KosmdecTBeHHbIE
XapaKTEPUCTUKH TMOKOCTH MaKpOMOJIEKYJ (CpeIHEKBaApaTUYHOE PACCTOSIHUE MEKIY KOHLIAMHU
LeNH, pajnyC MHEPLHUM MAKpPOMOJIEKYJIbl, CTATUCTUYECKUN CErMEHT, NEPCUCTEHTHAs UIMHA).

CB0O0OOIHO-COWICHEHHAS LIEITh KaK

UICUTN3UPOBAHHAsT MOJENb THOKOM MakpoMOJIeKyabl. DYHKIHS pacHpenereHus
paccTossHUM MEXIy KOHIIaMM CBOOOJHOCOUIEHEHHOM Lenu (rayccoBbl KiyOku). CpenHue
pasMepbl MAKPOMOJIEKYJIBI C YYETOM MOCTOSTHCTBA BAJICHTHBIX YIJIOB. DHEpreTHYeckue 0apbepbl
BHYTPEHHETO BpAILCHHST; HOHATHE O IPUPOJIE TOPMO3SILIEro noreHnuana. [IoBopoTHeie H30MepHhI
U THOKOCTh peanbHbIX Heneld. CBA3b TMOKOCTH (KECTKOCTH) MAKpOMOJIEKYJ C UX XUMHUYECKUM
cTpoeHueM: (akTopbl, BIMAOMME Ha THOKOCTh pEATbHBIX Iened. YTOopsaoueHHBIE
KOH(OPMALIMU H30JIMPOBAHHBIX MAKPOMOJIEKYJI (TIOJUIIENTH/IBI, OCTIKH, HyKJIEHHOBBIE KHCIIOTHI).
[Tonumep-nionmuMepHbIe KOMITJIEKCHI CHHTETHUECKHUX M IMTPUPOAHBIX MoauMepoB. KoonepaTuBHbie

KOH(OpMallMOHHbBIE MPEBPAILICHUSL. .

[lonumepnsie  Tenma. CBoMCTBA  MOJIMMEPHBIX  Tesl  (TUIACTHUKH,  3JIACTOMEPHI,
noKpbITUsA)CTPYKTYypa M OCHOBHBIE (PM3MYECKHE CBOMCTBa MOIMMEpHBIX Ted. OcobeHHoCTH
MOJIEKYJIIPHOTO CTPOEHMsI MOJIMMEPOB M MPHUHLUIBI YIIAKOBKH MakpoMoJeKyad. AMop¢HbIE U
KPUCTAIJIMYECKUE TIONMMEPBL. YCIIOBUSA, HEOOXOAUMBIE ISl KPUCTAJUIM3ALUHU TOJIMMEPOB.
TemnepaTypa KpuCTaUIM3alMM U Temneparypa IuiaBieHus. CTpyKTypa U HaJAMOJIEKYJISpHAs
OpraHu3alus KpUCTAUIMYECKUX MONIUMEPOB. Pa3nuuns u CXOACTBO B CTPYKTYPHOU OpraHu3anuu
KPUCTANIMYECKUX M aMOP(HBIX MOJIMMEPOB. TepMOTPONHBIE KHIKOKPHCTAIINYECKUE
(me3oMmopdHbIe) TonuMmepbl. TepMomexaHnyeckue CBOICTBA aMOpP(QHBIX IMOIMMEPOB - TPH
¢uznueckux cocrosiHUs.BricokoanacTuueckoe coctosiHue. TepMoAMHAMUKA U MOJIEKYJISIPHBIN
MEXaHU3M BBICOKOIJIACTUYECKOM nedopManuu. DHTpONUHAs MPUPOIA BBICOKOITACTUYHOCTH.
CBs3p MEX]ly PaBHOBECHOM YIpPYrod CWION M yJuIMHeHHeM. HWKHUI npenen MONeKyJIsSpHBIX
Macc, HEOOXOAMMBIX [JIsi TMPOSBIEHUS BBICOKOAIACTUYHOCTH. PenakcallMOHHBIE SBJIEHUS B
nosmMepax. MexaHndeckne U AU3JIEeKTpudeckue norepu. [IpuHnum temneparypHO-BpEMEHHON

CYNEPIO3HIIHH.

CreknoobpazHoe cocTtossHue. (OcoOEHHOCTH TOJMMEPHBIX CTEKOJ. BbIHyKIeHHas
3JIaCTUYHOCTb U U30TCPMbI PACTSXKCHUA. MexaHu3M BBIHY)I(JIGHHO-BHaCTI/I‘IeCKOﬁ }IerOpMaL[I/II/I.

HpCI[CJ'I BLIHYX(HCHHOﬁ 9JIaCTUYHOCTH. XpyrIKOCTL MMOJIMMEPOB.

Bsizko-Tekydee coctosiHue. MexaHus3M Bs3KOro TeueHusi. KpuBble TeUeHHs MOJIUMEPOB.

23



3aBUCUMOCTh TEMIEPATYPhl BA3KOIO TEUYEHHS OT MOJEKYJISIPHOW Macchl. AHOMAaJIUU BSI3KOTO
teyeHus. GopMoBaHue H3IENUN U3 MOJKMMEPOB Ha pexkume Bsizkoro TeueHwus.Ilmactudukanus
nonuMepoB. IlpaBuna oObEeMHBIX W MOJSPHBIX Jojell. MexaHuueckue Mojenu aMop(dHBIX

IIOJINMEPOB.

CaoiicTBa KPUCTAJUIMYECKUX IIOJIMMEPOB. TepmomexaHnnueckue KpUBBIE
KPUCTAJIMYECKUX W KPUCTAIU3YIOUIMXCA aMOp(u30BaHHBIX  MHOJUMEpPOB. 30TepMbl
PACTSKEHUSI U MOJIEKYJISIPHBIA MEXaHU3M ‘‘XOJIOJIHOTO T€UEHUs KPUCTAJUTMYECKUX TMOJIUMEPOB

U MOJIMMEPHBIX CTCKOJI ITPU PACTAKCHUU.

OpHUEeHTUPOBAHHBIE  CTPYKTYpPbl  KPHUCTAJUIMYECKUX U  aMOpPOHBIX  MOJIMMEPOB.
AHU30TpONIUST MeXaHW4YecKuX CBOWCTB. CmocoObl opueHTtanuu. [IpuHnunsl ¢dopmMoBaHUS
OPUECHTHPOBAHHBIX BOJIOKOH M TIUIGHOK M3 paciylaBOB U pacTBOpoB. (OcobeHHOCTH
(bOpMHUpOBaHUS KUIKOKPHUCTALUTMYECKOW (a3bl; MOJYyYCHHE CYNEepPHPOYHBIX BOJOKOH U
r1acTukoB. KoMITO3uIIMOHHBIE U HATIOJHEHHBIE MOIUMEPBL. CTPYKTYpa U OCHOBHBIE (PHU3UYECKUE
CBOICTBa MONMMMEPHBIX Tell. OCOOCHHOCTH MOJIEKYJIIPHOTO CTPOCHUS MOJIUMEPOB U TPHUHIIUTIBI

YIIaKOBKH MaKPOMOJIEKYJ. AMOp(HBIE ¥ KPUCTAJUIMIECKHUE TIOTHUMEPHI.

MexaHnyeckue CBOWCTBA, XHWMHUYECKHME CBOWCTBA M MOAUGUKALKS IOJUMEPOB.
Oco0OeHHOCTH  PEAaKIUMOHHON  CcrMOCOOHOCTH  (YHKUIMOHAJNBHBIX TIPYII  MaKpOMOJEKYJI.
XVMHYECKNE PEAKIIUH, HE IPUBOASIINE K U3MEHEHHUIO CTENIEHH NTOJIMMEPU3aLlui MaKpOMOJIEKYI:
MIOJIMMEPAHAJIOTUYHBIE M BHYTPHUMOJIEKYJISIpHBIE IpeBpameHus. IlpuMmepsl ucnonab3oBaHUSA
MIOJIMMEPAHATIOTUYHBIX IPEBPAIIECHUN U BHYTPUMOJIEKYJISIPHBIX PEAKIIMNA IS TTOJIy4EHHsI HOBBIX
NOJIMMEPOB. XHUMHUYECKUE PEAKIUH, MPUBOASAIIME K H3MEHEHHUIO CTENeHH MOJUMEpU3aliu
MAaKpOMOJIEKYJ. JleCTpyKuMs MOIMMEpPOB. MexaHu3M LENHOWM W CIIy4yalHOW JEeCTPYKLUH.
Jenonumepusanus. TepMookuciuTenbHast U (doTroxummuueckas JNECTPYKLUS.
Mexanoaectpykuus. IlpuHuunel  ctabwnmsanuu  nonumepoB. CHiMBaHHE — MOJHMMEPOB
(ByJIKaHM3alMs KaydyKoOB, OTBEpPXJCHHE SIOKCHAHBIX cMoul). Vcmonbp3oBaHME XUMHUYECKHX
peakiuii MakpoMOJEKYJ JUIsi XUMHUYECKOTO M CTPYKTYPHO-XHMHUYECKOTO0 MOIU(UIIMPOBAHUS
MOJMMEPHBIX MaTepUaIOB U u3lenuil. [IpuBUTHIE U OGJIOK-COMOIMMEPHI - OCHOBHBIE MPHUHIUIIBI

CHHTC3a U UX (bl/ISI/IKO-XI/IMI/I‘-ICCKI/IC CBOMCTBa
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IMTPUMEPHBIE BOITPOCBI 'OCYJAPCTBEHHOI'O OK3AMEHA I10 XMW

1. Heopranuueckasi xumust

1. Opranuzanus paboThl B J1aOOpaTOpHUM XUMHUYECKOro aHaiu3a. [IpaBmia TeXHUKH
6e3omacHocTu. [loxkapHas u 3nekTpobe3onacHoCThb. I'pymnmbl XpaHeHus: peakTuBoB. [loHsaTue 0
IIPEKYpCOpax HApKOTUUECKUX U CUIIbHOJICHCTBYIOIINUX CPEACTB.

2. IlpaBuna oxpaHsl TpyJa B JIaOOpPaTOPUM XMMHUYECKOTO aHanu3a. BpemaHsie (akTopsl
MIPOM3BOJICTBA. 3aKOHOIATENHCTBO PD 00 oxpaHe Tpyna.

3. /IBoiictBeHHass mnpupoma MHUKpooOBekToB. CooTHomeHue nae bpoinsa. Ilpunnun
HeonpeneneHHocT Bepuepa ['eiizenOepra. Ponb npuHIMIa HEONPEAEICHHOCTH B U3YUYEHUHU U
ONMCAaHUU O0BEKTOB MUKPOMUDA.

4. Tleppoguyecknii 3aKOH M COBPEMEHHOE COCTOSHHE YYEHHS O XHMHUYECKOM
NEepUOAUYHOCTH. 3akoH Mo3nu. CoOBpEeMEHHOE COCTOSIHUE NEPUOJUYECKOr0  3aKOHa.
[Tepuoaunueckas cucreMa ¢ TOUKHM 3pEHHUs] CTPOEHUs aTroma (paJuychl aTOMOB U HOHOB, YHEPIUs
M TOTEHUMal HOHU3alMM, KOHCTAHTAa JKPaHMPOBAHMUS, CPOJCTBO K  DIIEKTPOHY,
3IEKTPOOTPUIIATENILHOCTD, CTENICHb OKUCIICHHS U BaJICHTHOCTH ).

5. Meton MonekynsipHbIX opOuTaneii B Xumuu. CBS3BIBAIOLINE, PA3PBIXJISIOUINE U
HecBsizbiBatolue opOutanu. llopspok  cBs3u. CTpoeHHEe MPOCTEHIIMX  JIBYXaTOMHBIX
(romosiiepHBIX U rereposiaepHbix) yactull mo meroay MO JIKAO. M3031eKTpOHHBIE CHCTEMBI.
ITapamarneTusm.

6. CoBpeMeHHbIE METO/Ibl ONMHUCAHUS XUMHUYECKON CBSI3U B KOMILJIEKCHBIX COEIMHEHUSX:
MMO, MBC, TKII, TIIJI u np. Ilpenckazanue Gpopm mpoCThIX MOJEKYJ B paMKax yKa3aHHBIX
BBIILIE METO/IOB.

7. MexmornekymsipHble B3auMozecTBus (cuiisl Ban-nep-Baanbca) u BogopoaHas cBs3b.
Bunael MeXMOJIEKYISIPHOTO B3aMMOJEHCTBUA. BaH-nep-BaanbCoBBl CHUIIBL: OPUEHTALMOHHBIN,
WHAYKIMOHHBIA W AMCTIEpCHOHHBIN 3¢ddexTsl. Bomopoanas cBsasp. Paznuuus B pusnyeckux
CBOICTBaxX BEIIECTB C Pa3IMUHbIM TUIIOM XUMUYECKON CBS3H.

8. OOmiast xapakTepuCTHKa KOMIUIEKCHBIX coenuHeHud. LleHnTpanbHblii atom. JIuranasl.
Koopnunanmonnoe uyucno. BuyTtpennss cdepa. Buemmnss cdepa. M3zomepusi KOMIUIEKCHBIX
coenuHeHul. TeopeTnueckoe U MPUKIAAHOE 3HAUEHUE KOMITJIEKCHBIX coeluHeHni. CTpoeHne u
XUMHYECKasl CBSI3b B KOMIUIEKCHBIX COETMHEHUSAX, TEOPUS KPUCTAIITMYECKOTO TOJIS.

9. Teopun xucior U ocHoBaHMU. PanHume Tteopum, Teopusi CBaHTe AppeHHyca.
CoBpeMEHHbIE TEOPUM: NPOTOHHAsA, DJIEKTPOHHAsA, TEOpHUSA COJbBOCUCTEM, Teopus M. U.

VYcanosuua, Teopust KKMKO.
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10. [Mpuntun kaiHoOcuMMeTpur. OCOOEHHOCTH XUMUH «THITHYECKUX» IJIEMEHTOB | 1
IT mepuonos.

11. MeTtannu4eckoe COCTOSIHUE BEIIeCTBa U METAJUTMUECKast CBs3b. OO0IIMe CBOMCTBA
MeTayyioB. [IpuHIuN mioTHelel ynakoBKY, TP OCHOBHBIX THIA KPUCTAUIMYECKUX PELIETOK
MeTayyioB. [loHsATHE O 30HHON Teopuu (BaJieHTHas, 3alpelleHHas 30Hbl, 30Ha MPOBOJIUMOCTH).
[IpoBoIHUKY, TOTYIPOBOAHUKU U JTUIICKTPUKH.

12. Kopposuss MeTaysioB, BUABI KOPPO3HM (XMMHUYECKAs M DICKTPOXUMHUYECKAs).
[Tpoueccrl KOPPO3UHU, TPOTEKAIOLIUE C BOJIOPOAHOM U KUCIOPOAHON nenoispusanuei. CriocoOsl
3alIUTHl OT KOPPO3UM (HAHECEHME 3alllMTHBIX MOKPBITHM, KaTOAHAs U MPOTEKTOpHAs 3allluTa,
KOPPO3MOHHO-CTOMKHUE CIIJIaBHI).

13. Xwumwus Bogopoja, KHUCIOPOJa U 00pa3yeMbIX UMH HEOPTAaHHUSCKUX COCITUHCHUH.
['umpunbl Kak COEIMHEHUS BOJOpPOJAa C MeTaulaMd M HeMeTaliamMu  (TajloreHHbI,
XaJIbKOTEHU/IbI, MHUKTOTeHHIbI W T.A.). PacTBopumocTh Bogopojga B MeTaiiax. llepokcup
Bogopona. CrpoeHHE U YCTOWYMBOCTH MOJIEKYJbl. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
cBoicTBa. [1epoKCUKUCITOTHI (HAAKUCIOTHI) U UX COJIM — CTPOEHHUE, CBOMCTBA U NIPUMEHEHNE Ha
npuMepe 000N TMEepPOKCOKHUCIOTH. [lepokcuapl MeTauioB Kak MPOHM3BOAHBIE MEPOKCHUIA
BOJIopoJa. BaxkHeiiline KHUCIOPOJIHBIE COCAMHEHHS — OKCHIbI METAaUIOB M HEMETaJIOoB,
ruapokcuabl. O30H. OKCUTEHUTIbHBIE KOMIUIEKCHI.

14.  OcHoBHbIE 4epThl XMMHUH yriepona M KpeMHus. CoeIuHEHUs ¢ MeTaljlaMu U
HeMeTtauiamu. [IpocTbie U KOMIUIEKCHBIE IMaHUABI. POIaHMCTOBOAOPOIHASL KUCIIOTA U €€ COJIU.
Ponan. Kucnopoansie coequnenust yriepona. Kapbonatsl, OukapOonatsl. CTpoeHUE U CBOICTBa
kapOamuga (MoueBuHBI). COCMHEHHS] KPEMHHUS C METaUIaMU M HEMeTa/laMH (TaJoreHaMu).
KpemuedpropucroBogoponnas kucinora, ee coiu. CoeauHEHHs KpPEMHHUS C BOJIOPOAOM.
[Tonyuyenue, cTpoeHHe, CBOMCTBA U MPUMEHEHHE CHIIaHOB. KucaopoaHble COeIMHEHNS KPEMHUSL.
HckyccTBEeHHBIE CUITUKATBI — CTEKIA, CUTAIUIbl. CHIIOKCAH, CUITUKOHBI.

15. OcHoBHBIE uepThl XUMUU a3zoTa U (ocdopa. CTpoeHHE U CBONWCTBA aMMHAKa.
Hutpuasl 1 aMuzbpl Kak TpoU3BOJHbIE amMmMuaka. ['mapasuH. KucnopoaHeie coequHeHnsT a3oTa:
OKCHJIbl Pa3JIMYHOTO COCTaBa, KUCIOPOACOJEPKAIINE KUCIOThI. A30THCTasi KUCIOTAa. A30THas
KHCITIOTA: CTpOeHUe, B3auMojencTBue ¢ metautamu. [uapuasl docdopa. CpaBHEHHE CBOWCTB
dochuna u ammuaka. Kucinopoanasie coenuaerus hocdopa.

16.  OcHOBHBIC YepThl XUMHUH TaJOreHOB. ['amoreHoBoopoabl. [ImaBukoBas KuciaoTa.
Consinas kucnora. KucnopogHbsle CO€AMHEHUs TAJIOI€HOB — OKCHJBI U TallOT€HCOJEpIKallue
KHUCJIOTHL. XJIOPHOBATHCTasi KHUCIIOTa, €€ COJIM — THUIOXJIOPUTHL. XJIOPUCTas, XJIOpPHOBATAasi,
XJIOPHAs KUCJIOThHI U UX COJIU — XJIOPUTHIL, XJIOpaThl, epxjaopaTsl. COMOCTaBI€HNUE CUITBI KUCIOT

A OKHCIIMTCIIFHO-BOCCTAHOBHUTEIBHEIX CBOMCTB B paay  KHCIOPOACOACPKAIMHUX  KHUCIOT.
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Kucnopoaconepxkamue Kuciorsl 6poma, noja U ux coiu. JlaboparopHble M NMPOMBILIUICHHbIE
CIIOCOOBI IIOJyYEHUS TaJOT€HOB (XMMHUYECKUE U DJIEKTPOXUMUYECKHE METO/IbI).

17.  HueptHple u OnaropoJHble Ta3bl: OCHOBHBIE CBOMCTBA W XHMHUYECKHE
coeauHeHusi. OCOOEHHOCTH 3JEKTPOHHOrO CTpoeHus aToMoB. OcoOble CBOMCTBa reinus,
KBAaHTOBas KHUJIKOCTb. OTKpbITHE coeAMHEHUH OnaropoaHbix rasos. Knarpatel. @Topuisl u
KHCIIOPOJICOIEPIKALIUE COEMHEHMSI 01aropoAHbIX ra3oB.

18. XapakTtepHble uepTsl XUMHuH s-31eMeHToB | u Il rpynn. OcobenHocti cTpoeHus
aToMa M MOHa JINTHUS U CBSI3aHHbIE C 3TUM aHOMaJIbHbIE CBOMCTBA coequHeHni nutus. CX0AcTBO
HEKOTOPBIX COEIMHEHMH JIUTHS U MarHus. OCOOEHHOCTH XMMMUYECKOro MOBEACHUs Oepuiuius,
MarHusi ¥ UIEJIOYHO3EMENbHBIX MeTaylioB. JKecTKOocTh BOJbI (BpEMEHHas U IOCTOSIHHAS) U
CIIOCOOBI €€ YCTPaHEHUSI.

19.  Xwumusa nantanous10B. CTpoe€HUE IEKTPOHHBIX 000JI0YEK aTOMOB JIAHTAHOMJIOB.
MOHOTOHHOE H3MEHEHHE CBOWCTB M BHYTPEHHSS IE€PUOAMYHOCTb CBOMCTB 3JIEMEHTOB
cemeiicTBa. @u3nyeckue U XUMUYECKUE CBOMCTBA JIaHTaHOU0B. COeAMHEHUS JIAaHTaHOUJIOB B
AQHOMAJIBHBIX CTETEHAX OKHUCcIIeHus. Vcnonabp3oBaHue TaHTAaHOUOB U UX COEIMHEHUH.

20.  Xumus 5IEMEHTOB MOATPYIIBI XpoMma. Baxkuelmme coeauHenus xpoma (+3).
Coenunenus xpoma (+6), ux cBoiicTBa. XMMHUYECKHE COCTUHEHUS MOJUOJEHA U BOJb(pama.
Oxcupapl U rajgoreHu1bl MonubeHa U Bosibppama. MonubaeHOBbIE U BOJIb(PPaMOBBIE KUCIIOTHI.
N3ononucoenunenus. I'erepononucoenuuenus. BonbppamoBbie Opon3bsl. MonubaeHoBas u
BOJIb()paMoBast cuHb. KitacTepHble coeTMHEHMS.

21. Xumus MapraHia ¥ €ro aHajoroB. XapaKTepHble COEIMHEHUs MapraHiia B
creneHsax okucienus (+2), (+4), (+6), (+7). OcoOeHHOCTH XUMHH TEXHEIUs U PEHUSI B BBICIIIUX
CTEMEHSIX OKUCIICHUS.

22.  Xumus osnemeHtoB Tpuaabl kene3a (Fe, Co, Ni). IlpuHuunsl nomyyeHHs
MeTasuioB. [IpudnHbI pa3Iu4yHON yCTOMYMBOCTH XapaKTepHBIX COCAMHEHUN METaJUIOB TPUA/Ibl B
pa3HbIX cTeneHsX OKuciaeHHs. OKCUAbl, TMIPOKCHUIBI, TAJIOT€HUIbl U KapOOHWIIBI >KeJe3a,

KOOAJIbTa U HUKEIIA.

2. AHanuTHYecKast XUMHUS

1. XUMHUYECKOE PABHOBECHME B TOMOTE€HHBIX CHUCTEMAaX. 3aKOH JCHCTBYIOIIMX Macc.
Koncranrta paBHOBecusl, €€ PU3NUECKUIN CMBICI.

2. WneanvHubie W peanbHble cucTeMbl. [lo0OYHBIE mMpOIECCH, KOTOPBIE MOTYT
NpOTEeKaTh B pEalTbHBIX CHCTEMax. YpaBHEHHE MaTepuaibHoro OanaHca, Kod()QHUIMEHTHI

KOHKYPHUPYIOLIUX PEaKIUi.
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3. Nonnass cumma pactBopa. AKTHBHOCTh W KO3(PQUIIMEHT aKTUBHOCTH.
TepMoanHaMuyeCcKue, KOHIIEHTPALMOHHBIE U YCJIOBHbIE KOHCTAHTHI PABHOBECHS, UX CBS3b.

4. Tunbel TEeTEpOreHHbIX CUCTEM, HCIOJB3YEMbIX B AHAJIUTHYECKONW XHMHH.
XHUMHYECKOE PABHOBECHUE B CHUCTEME «pacTBOp — o0caaok». lIpomsBeneHue pacTBOPHUMOCTH.
MaremMaTnyeckast CBs3b MEX/y PACTBOPUMOCTBIO U MIPOU3BEAECHUEM PACTBOPUMOCTH.

5. @DakTopbl, BIMSIOMIME HA PacTBOPUMOCTh ocaakoB. ComneBoi 3ddekr, 3ddexr
IPUCYTCTBUS OJHOMMEHHOI'O MOHA, BIUSIHUE KOHKYPUPYIOIIUX PEAKLINM.

6. Okcrpakuus. OCHOBHBIE HapaMeTpbl, XapaKTEPU3YIOIIHE SKCTPAKIMOHHOE
pazjesieHne U KOHIICHTpUpPOBaHHWE: CTENeHb H3BJeueHus u (akrop pazaenenHus. Koncranra
OKCTpAaKUMU M €€ CBA3b C KOX(PUIMEHTOM pachpeneneHus. Pacu€r dymcna SKCTpakuui,
HEOOXOIMMBIX JUIS ITOJTHOTO M3BJICYCHHUS KOMIIOHEHTA B OPraHHUIECKyIo (azy.

7. Xpomarorpapuieckie METOAbl pa3felieHuss B AaHATUTUYEeCKOW xumuu. Mx
KJaccugukanus no npupojae a3, MexaHu3My pas3felieHus, TEXHUKE BBIOJHEHUSA. bymMaxkHas u
TOHKOCJIONHAss XpoMmaTtorpadusi. TexHUKa BBIIOTHEHUS paboT (BOCXOZSIIAs, HUCXOISIAL,
JIByMepHasi).

8. HNonuzauus pactBoputeneid. Apronpotonu3. HenmoctaTku Teopuu KHUCIOT U
ocHoBaHuM Appenuyca. I[Iporonutuueckas teopust bpencrena — Jloypu, €€ H0OCTOMHCTBA.
Knaccudukanus pactBopureneii ¢ TOYKM 3peHHUS] TNPOTOIUTUYEKOM TEOpUU KHUCIOT H
OCHOBaHMM. BimmsHMe pacTBOpuTEeNnel Ha MNPOTOJIUTHYECKOE IOBEIACHUE PACTBOPEHHOIO
BELIECTBA.

9. Boeruncnenne pH pacTBOpOB CHIBHBIX U CHAa0BIX KHUCIOT UM OCHOBaHUW NpU
JIOCTaTOYHO BBICOKUX U IIPU HU3KUX UX KOHILIEHTPALIUAX.

10.  KowmmiexkcHble COENWHEHHWs] W OCHOBHBIE AacCIeKThl HCIOJh30BAHUS HUX B
QHAINTUYECKOM XMMHMH. KaTHOHHBIE, aHUOHHBIE U HEUTPAJIBbHBIE KOMIUJIEKCHBIE COCIUHEHMS.
ITpounocTe komruiekcoB. I[losHBIE M CTyneHUYaTble KOHCTAaHThl YCTOWYMBOCTH KOMIIJIEKCHBIX
COEMHEHNI. BHYTPUKOMIIJIEKCHBIE COCIMHEHUS.

11.  OxuCIUTENbHO-BOCCTAHOBUTENBHBIE  pPEAKIMU U OCHOBHBIE  aCIEKThbI
MCIIOJIb30BaHUs UX B aHAIMTUYEeCKOW Xxumuu. CTaHIapTHbIE IOTeHIMaNbl. Y paBHeHne HepHcTa.
BinsiHuE OKMCIMTENBHO-BOCCTAHOBUTENBHBIX TOTEHIMAIOB HAa HAIIPABJICHUE OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil. DakTophl, BIAUSIONINE HAa BEIMYHUHY pPEaTbHBIX OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX MOTEHIIMAJIOB: MOHHAS CHJIa PacTBOPA, KUCIOTHOCTb CPEJbl, MPOTEKAHHE
KOHKYPHPYIOIIUX PEAKIUN OCaXICHHS, KOMIIEKCOOOpa30BaHusl.

12.  CymHocTh rpaBUMETPHUECKOTO MeTO/1a aHaiu3a. [IpsMble 1 KOCBEHHBIE CIIOCOOBI

rpaBuMeTpuu. OO0mmas cxema MpsMbIX TPaBUMETPHUECKUX ompeneneHui. Ocankoodpa3zoBaHue.
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Kpucrannmueckue u amopHble ocaiku, yCloBUs uX oOpazoBaHus. Ocaxnaemas U BecoBas
¢dopmbl 0cankoB, TpeboBaHMs K HUM. OCHOBHBIE HCTOYHHUKH 3arps3HEHUS OCAIKOB.

13. CymHoCTh TUTPUMETPHUYECKOTO aHain3a. [lepBUYHBIC M BTOPUYHBIE CTaHIAPTHI,
UCXOJIHbIE BEUIECTBA, MOMEHT 53KBUBAJEHTHOCTH, KpHUBBIE THTPOBAaHUS, HMHIUKATOPbI
TUTpoBaHuA. OOmmMe TpeOOBaHMUS K pEaKLUMsAM, JIeXKalUM B OCHOBE THUTPHUMETPUUYECKUX
omnpeneneHuil. Tumbl peakuuid, MCHOIB3YEMBIX B THUTPHUMETPUH, KIACCH(UKAIMsS METOJIOB
TUTpUMETprH. OCHOBHBIE HICTOUHUKHU OLUIHOOK B TUTPUMETPHUH.

14,  ®usuko-XxMMHUYECKHE METOJbl aHalIM3a, MX MECTO B psIy aHAIUTHYECKUX
metonoB. Kitaccudukanus Gpu3nKo-XUMHUYECKUX METO0B aHAJIN3a, UX JIOCTOMHCTBA.

15. Cxema mpoBeleHHUs aHalIM3a METOJOM SMUCCHOHHOM (POTOMETpPUM IIJIAMEHH,
yCIoBHS TpoBeneHHs aHanu3a. OCHOBHBIC Y3Jbl IIAMEHHO-(DOTOMETPUYECKOH yCTaHOBKH.
XapakTepucTUKa IUIAaMEHM Kak HCTOYHHMKAa Bo30yxaeHus. OOmas cxema IpoOLECCOB,
IPOMCXOJAIIMX B IIaMeHU. Bujipl noMex B (hOTOMETpHUHM IUIAMEHH, UX YCTPAHEHHUE.

16.  OcHOBHBIE mapaMeTpbl, XapaKTEPHU3YIOIIHE OSJICKTPOMATHUTHOE H3IIyuYeHHE.
[TpoucxoxaeHne creKTpoB u3iydeHus u noriomeHus. [lonstue o nsere pacrtBopoB. OCHOBHOM
3aKOH CBETOIOIJIOUICHUsI pacTBopaMu. OnrTuyeckas IUIOTHOCTh M IPONYCKAaHUE, UX CBA3b C
KOHIIGHTpauuel u npenensl n3MepeHuid. MosspHbli K03((UIMEHT MOINIOIIEHUsT Kak Mepa
YYBCTBUTEJIBHOCTH (POTOMETPUUECKON peakiuu. TUmsl GOTOMETPUPYEMBIX CHCTEM M YCIIOBUI
(hOoTOMETPUUYECKUX OTPEICTICHUH.

17.  SBnenue moMuHecueHMH. OTIMYME JIOMHHECHEHIMH OT JPYTUX BUIOB
u3nydenus. Knaccugukanus sBiaeHuit momuHecueHmu. OiyopecteHus 1 GpochopeceHnus ¢
TOYKHM 3PEHHUS BJIEKTPOHHBIX MepexooB. CBSA3b CIEKTPOB MOIVIOMIEHUS U JIFOMUHECLIEHIINU.
3axonbl Ctokca — Jlommenst, BaBuiiosa. IIpaBuio 3epkanbHoi cumMmeTpun JleBmnHa.

18.  DnexrporpaBuMeTpuueckuid  aHanu3. TeopeTMyeckue  OCHOBBI,  OOJIACTH
IpUMEHEHHUd, anmaparypa. llomspusanus osnektpoma. Buapl mnomspuzanmu: XuMHYeckas,
AIIEKTPOXHMMHUYECKasi, KOHIEHTPAalMOHHAs. BHYTpeHHUI 35IeKTposin3. DNEeKTPOJIU3 € PTYTHBIM
KaToJ/IOM.

19.  Tlomsporpaduyeckuii  merox  aHanmuza.  leopeTnyeckoe  OOOCHOBaHHE,
IPUHLMIINAAIbHAS CXE€Ma YCTAaHOBKM [UIS BBINOJIHEHMS aHaIu3a. YCIOBUS IPOBEACHUS
aeKTposin3a B moisporpadun. BonpT-ammnepHas kpuBas. OCTaTOYHBIA W MPEAETHHBIA TOKH.
KauecTBeHHBII W KOJMUYECTBEHHBIH mossiporpapuyeckuii ananus. [loaroroBka pacTBopa K
noJsiporpaupoBaHuio. YCTpaHEHHE HCTOYHHMKOB, HCKaKAIOUIMX BOJBT-aMIIEpHbIE KPHUBBIC
(pacTBOpEHHBIN KUCIIOPO]I, MAKCUMYMBI IIEPBOTO U BTOPOTO POJIa).

20. [ToTenmomeTprdeckuii MeTo A aHaiau3a. TeopeTuyeckoe 0O0OCHOBAHHWE METOJIA.

WuaukaTopHble 3JIEKTPOIbI U JJIEKTPOJbl cpaBHEHHUS. DYHKIUU 3JIEKTPOIOB, OCHOBHBIE
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TpeOoBaHUs, MpenbsBisieMble K HHUM. DakTOpbl, ONpeleNsionre BbIOOP HHIUKATOPHOTO
anekTposa. DyHKIUHU 3JIEKTPOAOB, OCHOBHBIE TPEOOBAHMUS, NPEAbSBIIeMble K HUM. DaKTOpHI,
OTIpeNIeNIAIONINe BHIOOp MHAMKATOPHOTO 3JekTpona. [IpsiMas M KOCBEHHasl MOTEHIMOMETPUSI.
[ToreHnnomMeTpruyeckoe THUTpOBaHHE. BuIbl KPHUBBIX MOTEHIIMOMETPUYECKOTO THUTPOBAHUS,
CIocoObl OmpesieNieHns: KOHEYHOW TOYKH TUTpoBaHMs. (DaKTOpbI, ONpeAeNsiolue BEIHUUHY
CKayka IOTEHLHala WHIUKATOPHOIO 3JEKTpPoJa IpU MCIHOJIb30BAaHUM PpA3JIUYHBIX THUIIOB

XUMHYECKUX PEAKLUM.

3. Opranuyeckasi XuMus

1. Ankanbl. ['oMmonormueckuili  psi, HOMEHKJAaTypa, HU30Mepus. AHanu3
peakunoHHOU crocoOHocTH. CrocoObl monydeHus. Du3ndeckne W XUMHUYECKHE CBOWMCTBA.
Cnoco0Os1 nonydenus. Pacnpoctpanenue u mpuMeHeHHeE.

2. Ankensl. ['omomormyeckuiél  psn, HOMEHKJIATypa, HM30Mepus. AHamu3
peakunoHHOU crmocoOHocTH. CriocoObl TorydeHus. PU3NYecKue W XUMHYECKHE CBOWCTBA.
Crioco6s1 mosryuenusi. Pacipocrpanenue u npuMeHEeHHE.

3. Anxanuensl. Knaccudukaiys, HOMEHKIATypa, U3oMepus. AHAIU3 peakIIMOHHON
cnocobnoctu. Crnocobbl nomyueHus. Dusnueckue u Xumuyeckue cBoicTBa. (CrocoObl
nojrydyeHus. PacnpocTtpanenue u npuMeHeHHe.

4, Ankunbel.  ['OMonorm4yeckuid  psii, HOMEHKIATypa, U30Mepus.  AHanu3
peakiMoHHON crnocoOHocTH. CrocoObl moiydeHus. dusznyeckne W XMMHUYECKHE CBOMCTBA.
Cnioco0Os1 nmonydenus. Pacnpoctpanenue u mpuMeHeHHe.

5. Apomatudeckue  yraeBojopoasl.  CtpoeHme  OeH3oila,  apOMaTUYHOCTD.
['omonornyeckuit psii, HOMEHKIJIATypa, H30Mepusi. AHaJIW3 PpPEaKIUOHHOW CIOCOOHOCTH.
dusnueckue U XumMuueckue cpoiictna. [lpaBuno opuenranuu. PacnpoctpaneHue u npuMeHeHHE.

6. MoHoranoreHnpou3BoHbIe yrieBogopoaoB. Kiaccudukamus, HOMEHKIATypa,
u30MepHus. AHAIW3 peakIMoHHOW crmocoObHocTu. CmocoObl momydeHus. Duszudeckue u
XMMHYECKHE CBOMCTBA. PacripocTpaHeHne u MpUMEHEHHE.

7. Onnoatomuble cnupThl. HomeHknaTypa, u3zoMepusi. AHamu3 peaKkIMOHHOU
cnoco0HocTH. CriocoOb! noydeHus. dusznyeckre U XUMUYeCKHe cBocTBa.. PacnpocTpanenue
Y TIpUMEHEHHE.

8. MHoroaromHbple  cupThL.  ITMKOIM, MIHMIEpUH. AHaIM3  PEaKIMOHHOU
CIIOCOOHOCTH, CpaBHEHHE C OJHOATOMHBIMHU criupTamu. DPu3nuecKkue U XMMUYECKUE CBOMCTBA.

Pacnipoctpanenue u npuMeHeHue.

30



9. ®enonpl.  Knaccudukamus, HOMEHKIATypa, u3oMepus. B3anMHoe BiIusHUE
aTOMOB B MoJIeKyJie Ha npumepe (enona. Homenkiatypa, u3omepus. AHaIU3 pEaKIMOHHON
crnocobHocTy. Pr3nuecKkre U XUMHUYECKUE CBOMCTBA. PacipocTpaHeHue 1 IpuMEHEHHE.

10. Anpneruapl. Homenknarypa, m3omepus. AHaIM3 PEAKIIMOHHOW CIOCOOHOCTH.
duznyeckue U Xxumuueckue ceoiictBa. CriocooOs! noayuyeHus. Pacnpocrpanenue u npuMeHeHue.

11.  Keronsl. HomeHknatypa, wuszomepus. AHaIM3 PEaKUUOHHON CIOCOOHOCTH.
Pu3nyecKue 1 XMMAYECKUE CBOMCTBA. PacipocTpaneHue u NpuMeHEHHUE.

12. MonokapboHnoBbie kuciaotel. Krnaccudpukamusa. HomeHknatypa, u3omepus.
CnocoObl mosyueHusi. AHaiau3 peakuHoHHOW crocoOHocTH. Du3nueckne M XUMHYECKHE
cBoMcTBa. PacnipocTpanenue u NpuMeHEHHE.

13.  JluxapbonoBbie kucioThl. Kimaccudukanus. Homenknarypa, nzomepus. AHamu3
peakuoHHON crnocoOHocTH. CrocoObl monydeHus. Puznyeckue W XUMHUYECKHE CBOWMCTBA,
cnenuduyeckre peakiuu. Pacnpocrpanenue u npuMeHeHue.

14. Oxkcukucnotel.  Kmaccudukanus.  Homenkmarypa,  u3zomepus.  AHanu3
peakunoHHOU crniocoOHocTH. Du3nueckre U XMMUYECKUE CBOMCTBA, CIELU(PUUECKUE PEaKIIUU.
PacnpocTpanenue u npuMeHeHHeE.

15. VYrneBomopoasl. Knaccudukamus. AnbaoneHTo3sl (pubo3a, 1e30KCHpHO03a,
KCHJIO3a, apabuHO3a), albJI0TeKCO3bI (TITI0K03a, TaTaKkT03a, MaHHO3a), KETOTeKCO3bI ((hpyKTO3a).
N3omepuss MOHOCaXapuI0B.

16. Monocaxapuasl. ~ XUMHUYECKHE  CBOWCTBA,  YCTAHOBJIEHHE  CTPYKTYpBI
MOHOCAaXapuI0B, KAUECTBEHHbIE peakiuu. PacripocTpaneHre u MpuMeHEHHE.

17.  Hucaxapuasl (ManbTO3a, JIaKTO3a, IeJIoOuo3a, caxaposa). llommcaxapumbl
(xpaxmai u nenttoio3a).CTpoeHne, CBOMCTBA, MPAKTUUECKOE 3HAUECHHUE.

18.  Awmunbl. Knaccudukanus. HomeHknatypa, u3omepusi. AHamu3 pPeaKIIMOHHOM
cnoco0HocTH. CriocoObl monmyuyeHus. dusznyeckne M XMMHUYECKHE CBOMCTBA, ClieU(pUUECKUe
peaxIuu.

19.  Awmwmuokucnotel.  Kmaccudukamusa. Homenknarypa, wu3omepus.  AHamu3
peakMoHHON crocoOHocTH. DU3MUECKHe U XMMUYECKHE CBOMCTBA, CIEU(PHUECKUE PEaAKIIUU.
Pacnipoctpanenue u npuMeHeHue.

20. Hutpo- u HutpozocoemuneHus. CrocoObl MoixydeHHs. AHaIM3 peaklrOHHON
cnocobHocTH. Pu3nyUecKrne U XUMUYECKUE CBOWCTBA, MPUMEHEHUE.

21.  A30o- ¥ [ua3zocoeMHEHMs. AJKWIIUA3HHUEBbIE W apHJIAMA30HUEBBIE COJH.

CnocoObl MOJIyUCHUA. Peakniun n1ua3oHUEBHIX COJIEH C BBIACICHUEM U 0e3 BBIJICJIICHHA a30Ta.
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22.  IlaTudneHHbIE TETEPOIMKIIBI C OJHUM TeTepoaToMoM (muppoii, GpypaH, THOPEH).
Crpoenue, apomarndHocTh. CrocoObl MONMydeHHs. XUMHUYECKHE CBOMCTBA W TPAKTUUYECKOE
3HaYCHHUE.

23.  llecTuwieHHBIE TETEPOIMKIBI C OJHMM W JBYMsi rerepoatromamu. CtpoeHue,
apoMatn4HOCTh. CIOCOOBI IMOJlydeHHUs. XUMHYECKHUE CBOIMCTBA W INPAKTUYECKOE 3HAYCHHE,

pacnpocTpaHeHUe B IPUPOJIC.

4. ®uznueckas XUMUs

1. I[TepBbIii 3aKOH TEPMOAMHAMUKY U €r0 MPUIIOKEHUE K (PU3MUECKUM CUCTEMaM.

2. [IpuMmeHeHre epBOro 3ak0Ha TEPMOJUHAMUKY K XUMUYECKUM cuctemam. Pacuer
TETUIOBBIX A((HEKTOB XUMHUUYECKIX PEAKIUi MPH CTAaHIAPTHOW U HECTAHIAPTHOM TEMIIepaTypax.

3. Bropoli 3akoH TepMOAMHAaMUKH. PacdyeT M3MEHEHHs SHTPONMM B XUMHUYECKHX
npoueccax IpH CTaHAAPTHOM M HECTaHIApPTHOW TemrepaTypax. Pacder M3MeHeHHs SHTpONUU
JUIs1 HEOOPATUMBIX MPOIIECCOB.

4. TepmoaunaMudeckne mnoTeHIuansl. DyHIamMeHTalbHBIe ypaBHeHHs | ubOca.
Oneprus ['ensmronsua u sHeprus ['m66ca. Pacuer sHTponuy, BHyTpEeHHEN SHEPIUHU, SHTANIBIINHY,
sHepruu ['emprosmbua u sHepruum I['mbG6ca W3 ONBITHBIX JAHHBIX. YCIOBUS M KpPUTEPUU
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI IPOLECCOB.

S, XuMHYecKkoe paBHOBecHe. YpaBHeHHE M30TepMbl peakuuu Bant-T'opda. Csssb
KOHCTaHT paBHOBECHS CO CTaHJAPTHBIMU M3MEHEHUIMHU >Hepruu ['nd6ca u I'enbMrossia.

6. Metonpl pacduera KOHCTaHTHl paBHOBecuss Kp. BuIbl KOHCTaHT XMMHYECKOIO
paBHOBECHS, XUMUYECKUX MPOLECCOB M CBSA3b MEXKIYy HUMH. PacueTbl KOHCTaHT paBHOBECHS

XUMHUYCCKHUX peaxunﬁ C UCIIOJIBb30BaHUEM Ta6J'II/III CTaHJApPTHBIX 3HAUYCHUI TEPMOANHAMHUYCCKUX

(byHKIHH.

7. TepmoauHaMuka peanbHbIX pacTBopoB. 3akoH Payns u I'enpu. Kpuockomus.
D0yIHOCKOMHS.

8. TepMoauHaMUKa peaNbHBIX pacTBOPOB. MeToabl ompeesieHus: Ko UIMEHTOB
AKTUBHOCTH.

9. Metoabl  ompeneneHus MOpAJKAa M KOHCTaHThl ~ CKOPOCTH  PEaKIIMU.

JuddepenunanbHble 1 UHTETpaIbHbIE METO/IBI.

10. KuneTtnka 00paTUMBIX peakiiuii, mapauiedbHBIX 1 KOHKYPUPYIOIIUX PEAKITUH.
11. KuneTnka 1enHbpIx peakiyii ¢ BeeCcTBEHHOM 1IeTbIO.
12. 3aBUCUMOCTh KOHCTaHThl CKOPOCTH PEaKUHUU OT TEeMIEepaTyphl. Y paBHEHUE

AppeHunyca. DHEprusi akTUBAIIMK U METOJIbI €€ OTIpeIeTICHUSI.
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13. Teopusi aKTUBHUPOBAHHOTIO KOMIUIEKCA. TepMOIMHAMUYECKUNA aCMEeKT TEOpUH
AKTHBUPOBAHHOI'O KOMILIEKCA.

14.  Dnektpuyeckas MPOBOJUMOCTb 3JIEKTPOJIUTOB: YJE€NbHAs, SKBHUBAJCHTHAs,
MosnekyisipHass. 3akoH Komppayma. Teopust dneKTpuyeckoil HPOBOAMMOCTH — CHUIIBHBIX
anekTposutoB Jlebas- Xrokkensa-Onzarepa.

15.  DneKkTpoXMMHYeCKUl, BHYTPEHHUHN, BHEIIHUI W TMOBEPXHOCTHBIM NOTEHLUAbI.
O/1C aneKTpoXUMHUYECKOT0 31eMeHTa. Y paBHeHue HepHcera.

16. MexaHu3M akKTUBAllMM B Kataiuse. KaTaluTudyecKuil LUKI. SIBlIeHHE

IIPOMOTHUPOBAHMS, OTPABJICHUSA 1 MOI[I/Iq)I/II_II/IPOBaHI/ISI B KaTaJInu3e.

17. OCHOBHBIE CTaIMM ¥ KHHETHKA METAJJIOKOMIUIEKCHOTO KaTaiu3a.

18.  3akoH IEHCTBYIOIIMX MOBEPXHOCTEH M KMHETHUKA TETEPOTCHHBIX KATATUTHUECKUX
pEeaKIuu.

19.  Pasmepnbie 3hdexTsl B QU3NYECKON XUMHUU AUCIEPCHBIX CUCTEM. YpaBHEHHE

Tomncona-KennBuHa.
20. JluciepcHble  CHCTEMBI:  KIACCH(UKAIMKA  JUCHEPCHBIX  CHUCTEM,  BHUJBI

YCTOﬁqHBOCTH JAUCIICPCHBIX CUCTEM U (1)aKTOpLI HX OIPCACIIAOIINC.

5. BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

1. Oco0eHHOCTH MOJIEKYJISIPHOTO CTPOEHUSI BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.
Baxwuelimue oTinuuTeNbHbIE CBOICTBA MOJIMMEPOB. Pob MOIMMEPOB B JKHMBOM MpUpPOAE U UX
IpUMEHEHHE B HAPOTHOM XO35HCTBE.

2. Kondurypanuss n KoH(UTYypallmoHHAs HM30MEpPUS MaKpOMOJIEKYJT BHHWIOBBIX,
BUHWINACHOBBIX M JUCHOBBIX moOMHMepoB. Crepeoperyisipaple monmMepbl. ONTHYECKH
AKTUBHBIE TTOJIUMEPHI.

3. Kondopmanus n kKoHpOpMalmOHHAs H30MepUs Makpomosekyid. PakTopsl, OT
KOTOPBIX 3aBUCUT THOKOCTH MTOJUMEPHBIX IIETIEH.

4. OcCHOBHBIE METONBI TOJYYCHHS CHHTETHUECKHUX TOJIMMepoB. [IpuBemute
HECKOJIbKO MPUMEPOB UX CHHTe3a. Kitacchl MOHOMEPOB, BCTYNAIONIIUX B OJIMMEPH3ALIHIO.

5. [Tpupona pacTBOpOB BBICOKOMOJNIEKYJISIPHBIX coeauHeHuil. [IpuMmenenue nmpasuia
da3 I'n66ca, pazoBbie nuarpammbl. OCOOEHHOCTH pacTBOPOB MonMepoB. HabyxaHnue.

6. ArperatHple W (Da30BbIe COCTOSHHUS TONAMEPOB. DU3NYECKHE COCTOSHUS
aMOpQHBIX MOIUMEPOB. TepMOMEXaHMYECKH MEeTOJ HccieloBaHud MoauMepoB. OCHOBBI

BbIOOpA YCIIOBHM X KCIUTyaTallud U NepepadOTKH.
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2.2. TpeOoBaHusl K H3YYeHHUI0) TEOPETHYECKOr0 MaTepHaja NPH MOATOTOBKE K

rocyiapCTB€HHOMY 3K3aMEHY 110 XUMHUH

«Heopranuyeckass XuMush»

1 Cmpoenue  amoma. Ilopadox  3anonneHus  INEKMPOHAMU — AHIOMHbBIX
opoumaneir.Pazsutue npeacTaBiIeHUii 0 CTPOSHUU aTtoMa. 3apsj sapa atoma. [IoHsTHe 0 KBaHTOBBIX
qucnax; s, p, d, f-opourami. Dueprerndeckue ypoBHU. [Iopsaok 3amoMHEHUS AIEKTPOHAME aTOMHBIX
opouTtaneit. [Ipuniun [aymm. [Tpapuno XyHna.

3HaTh: onpeesieHne BOIHOBON (yHKIMU. [IpuHIMIBI onMcaHust KBaHTOBBIX cucTeM. [IpaBuia
OIIPE/IENIEHHS CTPYKTYpbl aTOMOB.

YMeThb: ONpenessaTh YUCI0 IPOTOHOB U HEUTPOHOB B siipe atoma. COCTaBIISATh AIEKTPOHHBIE U
ANEKTPOHHO-Tpaduueckre (GopMyIibl aTOMOB XUMUYECKHX JIEMEHTOB.

Brnaners: meroiamu orpenenieHrst KBaHTOBBIX YMCEIL.

2. Xumuueckas c6éa3b. Buovt u munvl xumuueckoii ceazu.Curma u nu-cesizu. Vonnas
cBs3b. KoBanenrtHast cBsi3b. Bomopomnast cBsi3b. Pazmiums B (H3MYECKMX CBOMCTBAaX BEHIECTB C
WOHHOM, TOJISIPHOM M KOBAJICHTHOM CBS3bI0 (TemIleparypa KWIICHUS, IUIABICHUS, BEIWYMHA
PaCTBOPUMOCTH B MOJISIPHBIX U HEMOJISIPHBIX pacTBoputersix). [Ipupona cun Ban-ngep-Baanbca.

3HaTh: TMPHUPOTY XUMHUYECKOM CBS3U. BUabl XMMHUYECKOU CBs3U. THIIBI XUMHUYECKOM CBSI3H.
IIprpony crit MEKMONEKYIISIPHOTO B3aUMOCHCTBHSI.

YMeTb:  COCTaBIIAITH  3JEKTPOHHBIE,  3JEKTPOHHO-Tpauueckue,  CTPYKTypHbIE U
IPOCTPAHCTBEHHBIE (POPMYIIBI MOJIEKYJL.

Brnaners: MeTonamu onpesiesieHus! BUJIOB U THIIOB CBS3U. MeToiaMH YCTAHOBJICHUS! pa3Inyus

B (PM3MYECKUX CBOMCTBAaX BEIIECTB C PA3HBIM TUIIOM KPHCTAUTMUECKON PEIIETKH.

3. Ceoiicmea Kosanenmnoii ca3u.OCHOBHBIE TOJIOKEHHS METOJA BAJIECHTHBIX CBS3EH
(MBC).ITorsTie 0 ruGpummsaiiy opouTtaneir. OCHOBHBIE THITBI THOpHmm3armu (sp, sp?, sp°, sp°d,
sp3d?, dsp?), mpocTpaHCTBeHHAs KOH(PUIYpaIys MOJEKYI M HOHOB. HanparieHHOCTh M HACKIIIAEMOCTb
KOBAJICHTHBIX CBsi3ell. OCHOBHBIE TOJIOKEHUsI MeToJa MOJeKyJapHbIX opOurtaneit (MO JIKAO).
CBsI3bIBaIOIINE, PA3PBIXISIONIIE U HECBSI3BIBAIOIIIE OPOUTAIIH.

3Hare: OcHOBHBIE ITonokeHns MeroqoB BC um MO. OcCHOBHBIE IIOJOKEHHS METOIA
THOpHU I3l aTOMHBIX OPOUTAIIEH.

YMeTh: yCTaHaBNHMBaTh THI THOPUAM3AIMU LEHTPATLHOrO aroma B yactwie. Onpenemnsth
dbopMy dUacTHIIbI ¥ 3HAYEHUS BAJICHTHHIX YyrIoB. (COCTaBIATh DHEPreTHMYECKUE Iuarpamm
TOMOHYKJICAPHBIX MOJIEKYJI SJIEMEHTOB 2 U 3 TIEPUOIOB.

Brnaners: MeToaMu XapakTepUCTUKY XMMUYECKHUX CBSI3eH U OMHUCAHUS CTPYKTYPbI YaCTHII.
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4. Ilepuoouueckuit 3axkon u Ilepuoouueckaa cucmema /I.H. Menoeneesa. OTkpoiTre
[Tepromuuaeckoro 3akona JI.M. MenneneeBbiM. CoBpemenHast ¢opMyiupoBka [leproandeckoro
3aKoHa. [1eproMIHOCTh B M3MEHEHUH JIEKTPOHHON KOH(HIYpalu aTOMOB. XUMUYECKUH HJIEMEHT.
[lepyuoarueckn HM3MEHSIOIIMECS] CBOMCTBA AJIEMEHTOB. Pajnychl aroMoOB, SHEpPIysi HOHU3AIMY,
3aKOHOMEPHOCTH B U3MEHEHUH ITHUX BEINYHH.

3nare: Mcropuio OTKpeITHS M (HOPMYIHMPOBKY meprommyeckoro 3akoHa .M. Menneneesa.
CoBpemeHHyI0 (OpMYITHPOBKY NEPUOUIECKOTO 3aKOHA.

YMers: ucnonb3oBath /lepuoouueckuti 3axkon u Ilepuoouueckyro cucmema /[.H. Menoeneesa

BJ'Ia,I[eTBZ criocobamu XaApaKTCPHUCTUKHU CBOMCTB DJIEMEHTOB.

S. Hauana mepmoounamurxu.OCHOBHbIE TIOHSTUSI XUMHUYECKOH TEPMOJMHAMUKU:
CHCTEMa, IapaMeTpbl COCTOSHMSA, paboTa, sHeprus, Temiora. Ileppoe Hayano TEPMOIMHAMUKH.
CranzapTHble SHTATBIMU 00pa30BaHUS XMMUUECKUX coelHeHui. TernoBble 3(GEeKThl XUMHUUYECKHX
peaxkumii. TepMOXMMUYECKHE pacueThl, OCHOBAHHBIE Ha 3aKOHE | 'ecca. BTopoli 3aKk0H TEpMOAMHAMUKH.
Outpormust. DHeprust [ m66ca. Kpurepuii caMonpon3BOIIBHOTO MPOTEKAHMUS IPOIIECCOB.

3Hath: (OPMYJIMPOBKU NEPBOrO M BTOPOro 3aKOHOB TepMOAvHAMUKH. 3akoH I'ecca. [lonstue
SHTAJIBIIMK, SHTPONUU U 3Hepruu [ ndoca.

YMeTh: MpOBOAWUTH TEPMOXMMHUYECKHE PAcu€Thl MO 3akoHy ['ecca M cleAcTBHAM U3 HETO.
Onpenensts 3HaueHne SHeprun [ nb0ca 1715t XMMUYECKUX ITPOLIECCOB.

Brnaners: crocobamMu onpeACIICHUA BO3MOKHOCTH IPOTCKAHUS ITPOLICCCOB.

6. Koncmanma xumuueckozo pagnosecusn Kaxk mepa 2iyounbl npomeKkanus npoyeccoe.
Hcnonp30BaHne 3HAYEHNI CTAHIAPTHOM SHTAJIBIMKA U SHTPOIHM JJIS pacyeTa KOHCTAHT PaBHOBECHS
XUMUYECKUX  peakiuid. @Dakropel, BIMAOIIUE HAa  BEIMYMHY KOHCTAaHTbI  PaBHOBECHS.
TepmonuHamMUUYeCKUii BBIBOJ 3aKOHAa JeWCTByrOIMX Macc. CHBUT XMMHMYECKOTO PABHOBECHS.
[Tpyaiwn Jle arense.

3HaTh: MOHATUE XUMHMUYECKOIO PAaBHOBECHSI M KOHCTAHThl XUMHMUYECKOI'O PAaBHOBECHs. 3aKOH
JEUCTBYIOLIMX MACC Il XUMUYECKOT0 paBHOBecHs. 1IpaBuiia cMeIeHnss XUMUYECKOTO PaBHOBECHSL.

YMeTh: IPOBOIUTH PAaCUEThl KOHCTAHTHI XMMUYECKOTO paBHOBECHS. ONpeesaTh HallpaBICHNs
C/IBAT'a XUMHUYECKOTO PAaBHOBECHS IPH U3MEHEHUH YCIIOBUI IIPOTEKAHMSI IPOLIECCa.

Bnagers:  MeTOmAaMM TEOPETHYECKOTO M OKCIIEPUMEHTAIBHOIO ONPENETICHUS 3HAYCHUS

KOHCTAaHTbI XUMUYCCKOT'O PABHOBCCHA.

7. Kunemuka u mexanuzm xumuyeckux peaxyuil. CKOpoCTb XUMHUYECKOW PEaKIMH, e

3aBHCUMOCTb OT MPUPOJBI U KOHIEHTPALMK PEareHToB, TeMmeparypbl. [1opsaok U MoNeKyIIpHOCTb
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peakimn. KoHCTaHTa CKOPOCTH, €€ 3aBUCMMOCTh OT TeMIIEpaTypbl. Y paBHEHUE AppeHnyca. JHEPrust
aKTUBaMK. MeXaHn3M U KUHETUKA PEAKIU B TOMOTEHHBIX U TETEPOreHHBIX CUCTEMAX. | OMOreHHBIN
Y TE€TEPOTrCHHBIN KaTaIN3.

3HaTh: MOHATUS MTHOBEHHOM U CPEeTHEN CKOPOCTH peakiuu. Y paBHeHre Appenunyca. [lonstue
KaTajausa.

VYMeTh: COCTaBNIATh KHHETUUECKUE YPAaBHEHUS 0 SKCIEPUMEHTAIBHBIM JTaHHBIM. [IpoBoauTh
pacy€rel 1Mo ypaBHEHHIO AppeHuyca. CTpOUTh SHEPreTHUECKHE UarpaMMbl XOJla XUMHUYECKOH
peakuuu.

BJ'Ia,I[eTBZ Croco0amMH OIMCaHUsT MEXaHU3MOB HEKOTOPBIX XUMHUYCCKUX peaKuHﬁ.

8. Obwan xapakmepucmuka S-91emenmos. HaxoxneHue S-37IEMEHTOB B IPUPOJE.
[lomyyeHne B METAJUIMYECKOM COCTOSIHUM W3 TPUPOAHOIO ChIpbs. V3MeHeHHMe XuMHUYECKOn
AKTMBHOCTH B METAUIMYECKOM COCTOSIHMM B noArpymmnax. [lomyuenue, crpoeHre, CBOWCTBA THIIPUIOB,
raJIOreHU10B, Cyb(puaoB, HUTpUIOB. [1[Enoun. [lomydenue, crpoeHne, CBOMCTBA, MPUMEHEHUE €IKOTO
Harpa. PactBoprMble W HepacTBOpuMbIe CcoiH. JKECTKOCTh BOABI (BpEMEHHas, ITOCTOSIHHAS).
YMeHbllleHHe KECTKOCTHM BOJBI C TOMOIIBIO KOMILUIEKCOHOB. JleMuHepaan3oBaHHas —BoAa
(MCIOTb30BaHNE HOHOOOMEHHBIX MAaTEPHAIIOB IS OYMCTKH BOJIBI).

3HaTh: (GOPMBI HAXOXKACHUS S-2JIEMEHTOB B Ipupoje. DPU3HMUECKHEe U XUMHUYECKHE CBOMCTBA
MPOCTHIX BenlecTB. OU3NYECKUE U XUMUYECKHE CBOMCTBA coeTMHEHUI. [[oHsTHE 0 5KECTKOCTH BOJIBI.

YMeThb: MPOrHo3upoBaTh CBOMCTBA IEMEHTOB U UX COSTMHEHUI B 3aBUCUMOCTU OT CTPOCHHS
MX aTOMOB U TOJIOKEHHS B IEPUOTUIECKON CUCTEME.

Brnaners: ciocobamu ycTpaneHus 3kECTKOCTH BOJBI U OUYMCTKHU BOJIBI.

9. Kucnopoo OO0mas xapakrepucTka kuciaopoaa. CTpoeHre MOJEKysbl KUCIOposa ¢
nosuumii Merona MO. TlomydeHue kuciaopoaa B JabopaTopu M MpoMbluieHHOCTH. [IpruMeneHne
MOJIEKYJISIPHOTO KMCIOpOoJa. BaskHeNMe KUCTIOPOIHBIE COCIMHEHNST OKCHIIBI DJIEMEHTOB METAIIOB U
ANIEMEHTOB HEMETAJIOB, XUMUYeckHe U (usuueckue cBoWCTBa OKCHIOB. [lepokcunmel 1
HaIIEPOKCUIBI, NX MOTyYEHNE, CBOMCTBA U NpUMeHeHHe. O30H, €ro CBOMCTBA, CTPOSHUE, MTOIYUEHHE.
IIprMeneHue 1 030HUPOBAHUS BOJBI U BO3yXa, B KAUECTBE OKUCIIUTENS B CHHTE3E.

3HaTh: OOILYIO XapakTepUCTUKyY kuciopona. CriocoOsl nosrydenus. [Ipumenenne. dusndeckue
Y XUMHYECKHE CBOMCTBA COCAMHEHUI KHCIOPOAA.

YMeTs: XapakTepu30BaThb CBOMCTBA COCIMHEHUM KHCIOpOJAa HA OCHOBAHUM IIOJIOXKEHUS
KHCJIOPOJia B IIEPUOANYECKON CUCTEME U CTPOEHUS aTOMa.

Brnaners: MmeToaMu ormucaHus CTpyKTypbl KUCIOPOACOACPKAILINX YaCTHII.
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10. Oowaa  xapakmepucmuka 2anocenos. Baxneiimme MuHepanbl. CTpoeHue
JIBYXaTOMHBIX MOJIEKYJI TaJIOT€HOB. XMMUYECKHE CBOICTBA IaJIOTEHOB B MOJIEKYJIIPHOM COCTOSIHUM,
B3aUMOJICUCTBUE C MeTaulaMd M HeMeraiwilamu. [lodydeHue ramoreHoB B J1a0OpaTopuMl U
MPOMBIIIIEHHOCTH. TOKCHMYHOCTh ranioreHoB. [IpaBunma TexHuku Oe3omacHOCTH TpH paboTe ¢
rajgoreHamu. [IpuMeHeHne rajioreHoB B MPOMBIIIIIIEHHOCTH.

3Hath: (OpMBI HaXOXJCHUsS rajoreHoB B mpupoze. CrpoeHne wmosnekyn. Dusmyeckue u
XUMUYECKUE CBOMCTBA MPOCTHIX BeriecTB. CriocoOb! moyueHus. [IpruMeHeHne raioreHoB.

YMeTh: XapakTepu3oBaTh CBOMCTBA 3JEMEHTOB IO OCOOCHHOCTSM CTPOEHHS UX aTOMOB U
MOJIOKEHUIO B TEPUOJIMUECKONM cHcTeMe. XapakTepu3oBaTh (H3MYECKUE M XUMHYECKHE CBOMICTBa
raJOreHoB.

Bnaners: Meromamy MONydeHHsl TajloreHoB B Jjaboparopuu. llpaBuinamu TeXHUKU

0e30macHOCTH Ipu pa60Te C AJOBUTBIMHU I'a3aMH.

«Opranuveckas XuMHs»

1. Aakanbl. Oco0eHHOCTH XUMHYeCKOro crpoeHus. Ilosydenue, cBoiicTBa,
npuMeHeHue.

3HaTh: OCOOEHHOCTH XUMHUYECKOTO CTPOCHHUS AJIKAaHOB, TOMOJUTHYCCKHI Pa3phIB CBSI3H,
paz[HKaanme npoueccm, I/ISOMepl/IIO, METOAbI HOJ'Iy‘ICHI/ISI, (1)I/I3I/I‘I€CKI/IG U XUMHUYCCKHC
CBOfICTBa aJIKaHOB, OCHOBHBIC HaHpaBJ'[eHI/Ifl NX UCITIOJIb30BAHUS.

YMeTh: UCHONB30BaTh MpaBUIa HOMEHKJIATYPHI IJS COCTaBlIeHUs (HOpMyN alKaHOB IO
Ha3BaHUIO, COCTABJATH YPABHEHMS PEaKUUMKA C y4acTHEM JaHHOIO Kiacca OpraHUYEeCKUX
COCIIMHEHMH.

BJ'IaI[GTBI HpI/IMeHSITI) Teopeanecxne HpGJICTaBHeHI/ISI OpFaHH‘IGCKOfI XUMHUHU OJIA
OO0BSICHEHHSI PEaKIMOHHOM CITOCOOHOCTH M TpeCKa3aHUs TIIaBHOTO HAMpaBlIEHUS peakuuid ¢

y4aCcTUuEM aJIKaHOB.

2. Ankenbl. Oco0eHHOCTH XMMHU4YecKoro crpoenusi. Ilonydenume, cBoiicTBa,
NpUMEHEeHHE.

3HaTh: OCOOCHHOCTH XHMHUYECKOTO CTPOCHHUS AallKeHOB, JIEKTPO(QUIbHBIE IMPOIECCHI,
HW30MEPHI0, METOABI TOMyYeHHUs, QU3NUYECKHe M XUMHUYECKHE CBOMCTBA aJIKCHOB, OCHOBHBIC
HaIpaBJICHUS UX UCIIOJIb30BAHMSI.

YMeTh: UCHONB30BaTh MpaBUiIa HOMEHKJIATYPHI A7 COCTaBICHUS (OpPMYIN ajJKEeHOB IO
Ha3BaHMUIO, COCTABJATH YPABHEHMS PEAaKUUMH C YYaCTUEM JIAaHHOIO KJjlacca OPraHUYEeCKUX
COETUHEHUN.

BJ'I&,I[CTI)I MNPUMEHATE TCOPCTUYCCKUC MPCACTABICHUA OpFaHHqCCKOﬁ XUMHUHU I
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O00BSICHEHHSI PEaKIIMOHHON CITOCOOHOCTH U MPEICKa3aHUs ITIABHOTO HAIPaBJICHUS PEAKIUil

y4acTUEM aJIKEHOB.

3. AnxkuHbl. Oco0eHHOCTH XHUMH4YecKoro crpoenus. Ilonyudenue, cBoOiCTBA,
NpPUMEHEeHHe.

3HaTh: OCOOCHHOCTH XHUMHYECKOTO CTPOCHHUS AalIKHHOB, IPOIECCHl BHHHIUPOBAHUS,
MU30MEpHUI0, METOJbI MONyYeHUs, (PU3NUEeCKHe M XMMHUYECKHE CBONCTBA AJIKUHOB, OCHOBHBIE
HaIlpaBJICHUS UX UCIIOJIb30BAHUS.

YMeTh: UCHOJIb30BaTh MpaBHJia HOMEHKIATYPbl AJIA COCTaBlIeHUs (HOPMYJ] aJIKHMHOB IO
HA3BaHUIO, COCTABIISATh YPABHEHMsI PEAKIUNA C y4acTHEM JaHHOTO Kjacca OpPraHWYECKHX
COEIMHEHUM.

Brnaners: npuUMEHSATh TEOPETUUYECKUE MPEACTABICHUS OPraHMYECKOM XUMHUHU JUIs
00BSICHEHHSI PEaKIIMOHHOM CIIOCOOHOCTH M MpEe/CKa3aHUs TNIaBHOTO HANpPaBIEHUS peakuuid ¢
y4acTHEM QJIKUHOB.

4, lasorennpousBoanbie ajakaHoB. (OCO0EHHOCTH XMMHYECKOI0 CTPOEHMHS.
IHosny4yenne, cBOMCTBA, IPUMEHEHHE.

3HaTh: OCOOEHHOCTH XUMHUYECKOTO CTPOEHHUS TaJIOreHaJKaHOB, TIeTePOIMTUUYECCKUN
pa3pbIB CBSI3M, HYKJICO(DHUIbHBIE MPOIECCHI, N30MEPHUIO, METONBI TMONYy4YeHUs, (PU3NYECKue U
XUMUYECKHE CBOMCTBA raJIOT€HAIKAHOB, OCHOBHBIE HAPABIICHUS KX UCITOJIb30BAHUSI.

YMeTh: UCHONB30BaTh MpaBWJIa  HOMEHKIATYphl IS COCTaBICHHS  (OpMyI
rajoreHajJKaHOB [0 Ha3BaHUIO, COCTABISATh YPaBHEHHUs PEAKIUH ¢ y4acTHEM JAHHOTO Kiacca
OPraHUYECKUX COCTMHEHUN.

Brnaners: mNpuUMEHSTh TEOPETHYECKUE TMPEACTABICHUS OPraHWYeCKONM XUMHUH IS
OOBSICHEHHSI PEaKIIMOHHON CITOCOOHOCTH U TPENCKa3aHUs TIaBHOTO HAIpPaBICHUS PEAKIUH C

Y4aCTUECM raJIOrcHaJIKaHOB.

5. Opnoatromuble cnupThl. OcobeHHOCTH XHUMHUYecKOro crpoenus. Ilosyuyenne,
CBOIICTBA, IPUMEHEHHE.

3HaTh: OCOOCHHOCTH XHMMHYECKOTO CTPOCHMS OJHOATOMHBIX CIIUPTOB, KHCIIOTHBIE
CBOMCTBA, OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE ITPOLIECCHI, M30MEPHUI0, METOMABI IOJIy4YECHMS,
¢usznyeckue U XMMHUYECKHE CBOWCTBAa OJAHOATOMHBIX CIIMPTOB, OCHOBHBIE HANpPaBIEHUS HX
UCIIOJIb30BAHUS.

YMeThb: UCTONB30BaTh MpaBUiIa HOMEHKIIATYPbI Ul COCTABIECHUS (OPMYJ OIHOATOMHBIX
CIUPTOB IO HA3BAHMIO, COCTABJIATH YPABHCHMs PEAaKIHMW C ydYacTHEM JAaHHOIO Kiacca

OPraHUYEeCKUX COCTUHEHUN.
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Bnaners: NpUMEHATh TEOPETHUYECKUE MPEJCTABICHHUS OPraHMYECKOM XHMHUHU JUIs
OOBSICHEHHSI PEAKIIMOHHOM CIOCOOHOCTH M TpeNCKa3aHMs IIIaBHOTO HAIPABJICHUS PEaKIUil C

Y4aCTUCM OJHOATOMHBIX CIIMPTOB.

6. Anbaeruibl U KeTOHbl. OCO0EHHOCTH XMMH4YECKOro cTpoeHusi. MerToabl
CHHTe3a, CBOMCTBA, IPMMEHeHHe.

3HaTh: OCOOCHHOCTH XHMHUYECKOTO CTPOCHHMS KapOOHMJIBHBIX COCAMHEHHH, MPOIECCHI
KOHJICHCAIlUH, KETO-€HOJIbHAs TayTOMEpUs, METOAbI MONydeHUs], (U3NYEeCKUe U XUMHUYECKUE
CBOHCTBA KapOOHWJIbHBIX COCJUHEHUH, OCHOBHbIE HAIPABJIEHUS UX MCIIOJIb30BAHUS.

YMeTh: UCIOIb30BaTh NPaBUiIa HOMEHKIATYPHI JUIsl COCTaBIeHUsS (OpMy KapOOHUIIBHBIX
COEIMHEHUI 1O HAa3BaHMIO, COCTABJISTh YPaBHEHHUS pPEaKIM C ydacTHeM JaHHOIO Kjacca
OpPraHUYECKHUX COCIMHEHUH.

Bnaners: NpUMEHATh TEOPETHUYECKUE TMPEJCTABICHUS OPraHUYECKOM XUMHU s
OOBSICHEHHSI PEAKIIMOHHON CIOCOOHOCTH M TIpENCKa3aHMs TIIaBHOTO HAIPABICHUS PEAKIUH C

y4acTUEeM KapOOHHMIIbHBIX COCTUHCHUH.

7. MonokapOoHOBble KHCJIOTBI. (OCO0CHHOCTM XMMHYECKOr0 CTPOCHHS.
IHonyuyenue, cBOiicTBA, MPUMEHEHHE.

3HaTh: O0COOEHHOCTH XHMHUYECKOTO CTPOEHHUSI KapOOKCHUIIBHOW TIpyIIbl, MPOU3BOAHbBIE
KapOOHOBBIX KHCJIOT, H30MEPHIO, METOJIbl MOIY4YeHHUs, (PU3HMUECKUe U XUMUYECKHE CBOWCTBA
KapOOHOBBIX KUCIIOT, OCHOBHBIE HAIPABICHUS X HUCTIOIb30BAHMSL.

YMeTh: UCNONb30BaTh MpaBUia HOMEHKIATYPHI Ul COCTaBlIeHUs (HOopMyn KapOOHOBBIX
KHCJIOT TI0 Ha3BaHUIO, COCTABJISATh YPAaBHEHMsI peakUUi C ydyacTHEM JaHHOIO Kjacca
OpPraHMYECKHX COEIWHEHUH, CpaBHUBATh KHUCIOTHBIE CBOMCTBAa 3aMEIIEHHBIX KapOOHOBBIX
KHCJIOT.

Bnagers: mnpuMeHSATh TEOpEeTUYECKHE TPEACTABICHUS OpPraHMYECKOM XUMHUH JUIS
O0O0BSICHEHHSI PEaKIIMOHHOIN CITOCOOHOCTH M MpPEeJCKa3aHUs TNIaBHOTO HANpaBIEHUS peakuui c

y4acTuem I(ap6OHOBLIX KHCJIOT.

8. Ben3ou u ero romosiorn. Oco0eHHOCTH XUMHYECKOro crpoeHus. Ilonydyenue,
CBOIiCTBA, IPUMEHEHHE.

3HaTh: 0OCOOEHHOCTH XMMHMYECKOTO CTPOEHHS apOMAaTHYECKHX COEIMHEHMMH, MPOIECChI
ANEKTPOPMILHOTO 3aMEIeHHs], U30MEPHI0, METOJIbI MOMyUYeHUs, (PU3NUECKUEe U XUMHUECKUE
CBOMCTBA apOMaTHYECKHUX YIIIEBOJOPOJOB, OCHOBHBIC HAIIPABICHUS UX UCIIOIb30BAHMUS.

YMeTh: HUCHOJBb30BaTh  MpaBWJia HOMEHKIATypbl i coCTaBleHUs  (hopMyn
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apoOMaTUYeCKUX YITIEBOAOPOIOB IO HA3BAHUIO, COCTABJIATh YpPaBHEHHs pEaklMil ¢ y4yacTHEM

JTAaHHOTO KJIaCcCa OPTraHUYECKUX COEIMHEHU, OPUEHTUPYIOILEE IEHCTBUE 3aMECTUTEIICH.
BJIaI[eTbI MNPUMCHATL TCOPCTUUCCKUC TIPCACTABICHUA OpFaHquCKOfI XUMHUHN  JIA

00BSICHEHHSI PEaKIIMOHHOI CIIOCOOHOCTH M Mpe/CKa3aHUs INIaBHOTO HAINpPaBIEHUS peakuui ¢

MCIOJIb30BaHUEM OPUEHTUPYIOIIUX (DAaKTOPOB.

9. Apomarnueckne aMuHbl. OCO0eHHOCTH XUMHU4YeCKOro crpoenusi. [lonyuyenue,
CBOMCTBA, MIPUMEHEHHE.

3HaTh: OCOOEHHOCTH XHMHUYECKOTO CTPOCHHS apoOMaruyecKUX AamMHHOB, OCHOBHBIE
CBOMCTBA, MpOLIECCHl JUA30THUPOBAHMS, H3OMEPHUIO, METOJbl MONYy4YeHMs, (U3NYECKUE HU
XUMHYECKHE CBOMCTBA ApoOMaTNU4CCKUX aMUHOB, OCHOBHBIC HAITPABJIICHUA UX HWCIIOJIb30BAHUA.

YMeTh: UCHOJB30BaTh  MpaBWJIa HOMEHKIATYphl JUIS  COCTaBieHHUs  Qopmyn
apOMaTH4YEeCKUX aMUHOB 10 HAa3BaHUIO, COCTABJIATh YPABHEHUS PEAKLUM C y4acTHEM JAHHOIO
KJIacCa OPraHMYE€CKUX COCITMHEHUN.

BJIaIleTI)Z MNPUMCHATE TCOPCTUYCCKUC MPCACTABICHUA OpFﬁHH‘ICCKOﬁ XUMHHU OJIA
O0O0BSICHEHHSI PEaKIIMOHHON CIIOCOOHOCTH U MPECKa3aHMs I[TIABHOTO HAMpaBJICHUS PEAKIHHA C

y4acTueM apoMaTuiCeCKuXx aMHHOB.

10. lerepounMkjabl ¢ OXHMM TeTepOATOMOM: MNSATHWIEHHbIe (MUPPOJ, (ypaH,
THO(deH), mecTHWIeHHbIe (MUpuAuH). Oco0eHHOCTH XMMHU4YecKoro crpoenus. [lonydyenne,
CBOWCTBA, IPUMEHEHHE.

3HaTh: 0COOCHHOCTH XUMHUYECKOTO CTPOCHUS apOMaTHUYECKON TT-CUCTEMBI T€TEPOIIMKIIOB,
nmponecChbl 3aMCUICHUA W MPUCOCANMHCHUSA, H30MCPUIO, MCTOAbI IMOJTYYCHHA, (1)I/I3I/I‘~IGCKI/I€ u
XUMHUYECKHE CBOMCTBA I€TEPOLIMKIIOB, OCHOBHBIE HAIIPABIICHUS UX MUCIIOJIb30BaHUSI.

YMeTh: HCMONB30BaTh MpPaBUa HOMEHKIIATYPHI AJIs COCTaBIeHUS (GOPMYI FeTepOIUKIOB
10 HAa3BaHHWIO, COCTABJIATHL YPaBHCHUSA peaKHI/Iﬁ C Y4aCTUCM OJaHHOro KjiacCa OPraHu4C€CKUX
COETUHEHUN.

Brnaners: mNpUMEHSTb TEOPETUUYECKUE TMPEACTABICHUS OpPraHWYeCKOM XUMHUHU Jid
OOBSICHEHHSI PEaKIIMOHHON CITIOCOOHOCTH U TPENCKa3aHUs TIIABHOTO HAIPaBICHUS PEAKIUi C

yY4acTUueM reTeponuKIIOB.

«®Du3uyeckas XuMus»
1. OcHOBHBbIE MOHATHSA XUMUYECKOW TEPMOIMHAMHUKHU
3Harh: cuctemy (KimaccuuKaluds CHCTEM, BHEIIHsS, cpeda mporecchl). Dasa,

KOMITOHCHT. TepMO,Z[I/IHaMI/I‘{eCKI/Ie nmapamMeTpBhl. NHTeHcHMBHBIE M DKCTEHCHBHBIE BEJIMYHUHEL.
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OOGparumMple 1 HeoOpaTHUMBbIE MTPOIIECCHI U UX CBOMcTBA. Temmneparypa. [lIkansl Temmneparyp.

YMeTb: BBIBOIUTh M HWHTEPIPETHPOBATH OCHOBHBIC (OPMYIBI IS TOATBEPIKICHUS
TEOPETUUECKUX MTPE/ICTABICHUM.

Brnagers: HaBplkaMM pacuera; MPUMEHEHHEM PAacCMaTpUBAEMBIX IMPE/ICTABICHUN B XOJ€
XUMHUKO-aHAIUTUYECKON TPAKTUKHU

2. HyJieBoii, nepBblii, BTOPOl ¥ TPETHH 3aKOHbI TEPMOAMHAMHUKHU

3uare: 0 3akoH TepMoauHaMUKH ((popMynHpoBKa, 3HaYeHUE, NpUMEHEHHue);l 3akoH
tepmoguHamMuku  (Teriora, BHyTpeHHsi1 »dHeprus, paodora); |l 3akoH TepMomMHAMHUKH
(HarpaBiieHHE Tpoliecca B 3aBUCUMOCTH OT M3MeHeHHs »HTponuH); |1l 3akoH TepmonnHaMuku
(oHTpONHUSA U ee abCOMIOTHOE 3HAYCHHE ), pab0Ta XMMHUYECKOTO MpoIecca

YMeTb: BBIBOIUTH M HHTEPIPETHPOBATH OCHOBHBIC (OPMYJBI ISl MOATBEPIKICHHS
TEOPETUUECKHUX MPE/ICTABICHHIA.

Brnagets: HaBpikamMu pacuera; MPUMEHEHHEM PAacCMaTPUBAEMBIX IMPEICTABICHHUN B XOJE

XUMHUKO-aHAJIMTHYECKOI IMPAaKTHUKHU

3. ®a3oBbIe Mepexoabl, (pa3oBbie INATPAMMBI.

3HaTb: (a3oBble MEPEXO/bl MEPBOrO U BTOPOro pona. YpaBHeHus OpeHdecrta. [IpaBuio
¢a3 ['m66ca. JlnarpamMmmbl miiaBKoCTH cucteM. [leperonka, a3zeoTporsl.

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

Brnaners: HaBbIKaMH pacueTa; MPUMEHEHUEM pacCcMaTpUBAEMBIX MPEACTABICHUN B XO[e

XUMHWKO-aHAJIMTHYECKOM IMPAaKTHUKHU

4. ®opMaibHasi KHHETHKA

3nare: peakuuu 0,1,2,n nopsaka. YpaBHenus npsmoi smHuu ana 0, 1, 2 mopsinkos
(rpaduueckoe npexacrasnenue). [lepuon nomynpespamenus ans 0,1,2 nopsinkos. OnpeneneHue
OCHOBHBIX KMHETHUYECKUX MapameTpoB. [lepuon nmomypacnana kak METO| ONpeieIeHHs BO3pacTa
reoJIOTHYecKuX nopoa. Kunerndyeckue MeToOIbl aHAIN3A.

YMeTb: BBIBOIUTH M HHTEPIPETUPOBATH OCHOBHBIE (QOPMYJBI ISl MOATBEPIKICHUS
TEOPETUYECKUX NPEACTABICHUN.

Brnanmers: HaBBIKaMU pacueTa; MPUMEHEHHEM PacCMaTPUBAEMBIX TPEICTABICHUN B XOJe

XUMHUKO-aHAJIMTHYECKOM MMPaKTHUKU

5. Karaau3s

3HaTh: Karanu3aropbl, (GepMeHThl. [OMOTreHHBIM Karanu3 (Ha MpUMepe KHCIOTHO-
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OCHOBHOTO). ['eTeporeHHbIi Karanu3 (aKTHBHBIE IIEHTPHI, aKTHBALS KaTaln3aTtopa, OTPaBICHUE
Karanusaropa). Teopuu reTeporeHHOro Karaiausa (Teopus I€OMETPUYECKOrO CPOJCTBA, TEOPHUs
MYJIBTUILIIETOB).

VYMeTh: BBIBOIUTH M HHTEPIPETHPOBATH OCHOBHBIC (DOPMYJBI [UIS TIOATBEPIKACHHS
TEOPETHYECKHX MPECTABICHHH.

Brnaners: HaBbIKaMH pacueTa; IPUMEHEHHEM PacCMaTPUBAEMBIX MPEICTABICHUIN B XOJe

XUMHUKO-aHAJIMTHYECKOM IMPAaKTUKU

6. Teopusi pacTBOPOB 3JIEKTPOJIUTOB

3Hark: MpeAcTaBiIeHUe O CTpoeHuu pactBopoB annekTponutoB (T. I'porryc, M. ®apanei,
C. Appennyc, U.A. Kabnykos, [I.11. Mennenes). OCHOBHbIE MOJOXKEHUS TEOpuu AppeHuyca.
Henocrarku 31oii Teopun. Teopust pacTBOPOB CUIIBHBIX EKTponuTOB Jlebast —I tokkes.

VYMeTb: BBIBOIUTh M HHTEPIPETUPOBATh OCHOBHBIE (QOPMYJbl IS IMOATBEPIKIACHUS
TCOPCTUICCKUX HpGIICTaBHeHI/Iﬁ.

BJ'IaIleTI)Z HaBbIKaMH pacydeTa, MPUMCHCHUCM paCCMaTpuBaCMbIX HpGZICTaBJIGHI/If/'I B XOI€

XHMHKO-aHaJINTUIECKOM IIPaKTHKH

7. HepaBHoBecHBbIE NMpoLecchl B pACTBOPAX FI1eKTPOJIUTOB

3Harh: DONEKTPOIM3 (3aKOHBI AJEKTPOJN3a, DJIEKTPOrPaBUMETPHUS, KYIOHOMETPHS
CYLUIHOCTh W TpaHMLBl NPUMEHEHHS METOJOB). OIEKTPOMPOBOAHOCTh  (3aBUCHMOCTh
AIIEKTPONPOBOHOCTH OT KOHILIEHTpPALMH, TEMIIEPAaTypbl U MPUPObI BEIIEeCTBa, HKCTpeMalibHas
IIPOBOJIMMOCTH PACTBOPOB KUCIIOT U ocHOBaHMit). Konaykromerpus.

YMeTh: BBIBOAUTH W HMHTEPIPETUPOBATH OCHOBHBIE (DOPMYIBI JUIsl TOATBEPKICHUS
TEOPETUYECKUX MPEACTABICHUH.

Brnaners: HaBbIKaMH pacueTa; MPUMEHEHHUEM pacCMaTPUBAEMbIX MPEICTaBIECHUN B Xofe

XUMHUKO-aHAJIMTHYECKOI IMPAKTUKN

8. PaBHOBecHBIC ABJICHHS B PACTBOPAX JIEKTPOJIMTOB

3HaTh: DIEKTPOABl M NIEKTPOXMMHYECKHE LEeNu (MOTEHIHAl M €ro H3MEpEeHue
(cTranmapTpeIid, peabHBINA, (HOpMaTbHBIN), KIACCU(PUKAIMS IEKTPOJAOB U IIEKTPOXUMHUECCKUX
nenei, BUABI IEKTPONOB M 3NeKTpoxumuueckux neneit, usmepenue JJC). U3mepenue pH,
CTEKJISIHHBIA 3NIeKTpoJ. MOH CeleKTUBHBIA AIeKTpoA (M3MEpPEHUE KOHLEHTPAallMd HOHOB).
ITorenunomerpusi.

YMeTh: BBIBOAUTH W HMHTEPIPETUPOBATH OCHOBHBIE (OPMYINBI ISl MOATBEPKIECHUS

TEOPETUUECKHUX MPE/ICTABICHHM.
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Brnagers: HaBplkaMu pacuera; MPUMEHEHHEM PAacCMaTpUBAEMBIX IMPEICTABICHUIN B XOJe

XUMHUKO-aHAJIMTHYECKOM IMPAaKTUKU

9. Ancopouusi 1 abcopouusi

3Harp: abcopOumsi xumMudeckas W ¢uzndeckas. PacTBopuMocTh ra3oB (3akoH [eHpwm).
Ancop6uust (BuIbl, OCHOBHBIE ypaBHeHHs W Teopuu (I'enpu, Jlenrmiopa, ®poiiHmimxa —
benekepa, BOT). I1AB, I1MB. IIpumenenue copOIIMOHHBIX MPOLIECCOB B MPAKTHUKE XUMUYECKOTO
aHaIM3a, XUMUYECKON TEXHOJIOTHH U METOJaX 3alUThl OKPY>KaloIlel cpesa.

YMeTh: BBIBOAUTH W HMHTEPIPETUPOBATH OCHOBHBIE (DOPMYIBI ISl TOITBEPKICHUS
TEOPETUUECKUX MPE/ICTABICHUM.

Bnagers: HaBblkamMM pacuera; IPUMEHEHHEM PAcCMaTPUBAEMbIX MPECTABICHUN B X0OJ€

XUMHUKO-aHAJUTUYSCKOMN IMPaKTUKH

10. XuMHYeCKHEe HCTOYHUKHU TOKA M KOPPO3usi

3HaTh: XWUMHYECKHE WCTOYHMKU TOKA; WX BHJBI W OCHOBHBIC XapaKTEPHUCTHKH.
TomauBHBIE 3JEMEHTBl. XHMHYCCKass M JJICKTPOXHUMHYECKass KOppo3us (BHUIbI W METOIbI
3aIUTHI).

YMeTh: BBIBOAWTH W HWHTEPIPETUPOBATH OCHOBHBIC (DOPMYIBI JUISL TTOITBEPKICHUS
TEOPETUICCKUX MTPEIICTABICHHM.

Brnagets: HaBpIkaMu pacueTa; MPUMEHEHHEM PacCMaTPUBAEMBIX IMPEICTABICHUA B XOJ€

XUMHUKO-aHAJIMTHYECKOM MMPaKTHUKU

«AHAIUTHYECKAs] XMMHS»

1. CuibHble u caa0ble JIeKTPOaUTHI. O0Imasi KOHUEHTpauus U aKTHBHOCTH
HOHOB B pacTtBope. Teopun pacTtBopoB 3jieKkTpouToB. MonHas cuia pacreopa. Biausinue
HOHHON CHJIbI pacTBOpPa Ha KO3((PHUUHEHTHI AKTHBHOCTH HOHOB. Xapakrepuctuka pH
BO/JHBIX PACTBOPOB 3JIeKTPOJIMTOB

3HaTh: COCTOSIHME BEUIECTB B HJCAIBHBIX U peanbHbIX cuctemax. Monsl. CrpykTypa
pactBoputeneii U pactBopa. ConbBarauus, HWOHM3aMs, Juccouuanusa. I[loBenenue
AIIEKTPOJINTOB M HEDJIEKTPOJIUTOB B pacTBopax. Teopus [lebas-Xroxkkens. KoapdunueHTs
akTUBHOCTH. KOHIIEHTparMoHHbIe KOHCTaHThl. OmMcaHUe CIOXHBIX paBHOBecuil. OOmas u
paBHOBECHAsI KOHLIEHTPALIUU. Y CIOBHBIE KOHCTAHTBHI.

YMeTh: UCHONIB30BaTh Trpapuyeckoe OMHCaHHEe paBHOBECUN (paclpeaenuTeNbHble U
KOHIICHTPAIIMOHHO-JI0TapU(PMHUIECKHE TUATPAMMBI).

Brnaners: MeTomamm pacuera MOHHOW CHIIBI pacTBOpa, K03()(PUIMEHTOB aKTUBHOCTHU
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HOHOB N aKTHBHBIX KOHHGHTpaI_[I/Iﬁ BXOAAIIHUX B COCTaB paCcTBOPAa KOMIIOHCHTOB.

2. IlporouTHyecKasi TeOpUsl KHCJIOT W OcHoBaHWil. pH BOAHBIX pPacTBOpOB.
KoncranTa kucjioTHOCTH M 0CHOBHOCTH. BydepHbie cucremsl (pacTBopbl).Ucnosib3oBanue
Oy¢epHbIX cucTeM B aHaause. 'maposms.

3HaTh: COBpPEMEHHbBIEC INPEACTABIEHUS O KUCIOTaX U OcHoBaHusAX. Teopus Jlprouca.
Teopusa bpencrena-Jloypu. PaBHOBecue B cuCTeME KHUCIIOTa - COINpPSIKEHHOE OCHOBAaHHME U
pactBopuTesib. KOHCTaHTBI KHCIOTHOCTM M OCHOBHOCTH. KHCIIOTHBIE M OCHOBHBIE CBOMCTBA
pactBoputeneid. Koncranra aBronporonusa. Husenupyromuii u auddepenuupyronmii 3hdexr
pactBoputens. KuciorHo-ocHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX cucTeMax. bydepHsie
pacTBOpHI U UX cBoiicTBa. bydepHas eMKoCTb.

YMeTb: mpeAcKa3blBaTh BIMSHUE NPUPOABI PACTBOPUTENE HA CHIY KHUCIOTBI U
OCHOBAHHUS.

Bnaners: Bpiuucinenunem pH pacTBOpOB HeE3apsyKEHHBIX M 3apsyKEHHBIX KUCIOT U
OCHOBaHHUH (B CBETE MPOTOIUTHUYECKONW TEOPHH ), MHOTOOCHOBHBIX KUCJIOT U OCHOBaHUM, cMecU

KHUCJIOT 1 OCHOBaHUM.

3. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE  cucTeMbl.HanmpaBienne  mpoTexkanus
OKHMCJIMTE/IbHO-BOCCTAHOBUTE/IBHBIX peakuuid. BiusHue pasinyHbIX (PAKTOPOB Ha
HaNpaBJIeHUE IPOTEKAHUSA OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX peakuni. Mcnoiab3oBanue
OKHCJIMTEJIBbHO-BOCCTAHOBUTEILHBIX PEAKIHil B XHMHUY€CKOM aHaJIn3e.

3HaTh: 3JEKTPOJAHBIA noTreHuuan. YpaBHeHue Hepucra. CrangapTHbId U GopManbHBIN
noteHuuanbl. CBsi3b KOHCTAaHTHI PAaBHOBECUS CO CTaHAAPTHBIMU MOTeHIHanamMu. DakTopsl,
BIUAIOIIME HA HANPaBICHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiui. Ilonsatue o
CMELIAaHHBIX  IOTEHUHAlaX. MeXaHu3Mbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLUN.
OCHOBHBIE HEOPTraHUYECKHE U OPraHUYECKHE OKHUCINUTEIN U BOCCTAHOBUTEIH, IPUMEHSIEMBIE B
aHaynm3e. MeTo bl IPEIBAPUTENBHOIO OKUCIICHUS U BOCCTAHOBJICHHUS ONPEACIIIEMOTO dIIEMEHTA.

YMerTh: npeIcKa3biBaTh HAIIPABICHUE PEAKIIMU OKUCIIEHUS U BOCCTAHOBIICHHUS.

Buiamers: HaBbIKaMM MAaTEMaTUYECKOI'O ONUCAHUSA OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO

paBHOBECHS.
4. I'ereporeHHble paBHOBecHssi B aHajauTHYeckoid xumuu. IIpousBenenue

PACTBOPUMOCTH MAJIOPACTBOPUMOI0 CHJILHOTO JJIEKTPOJIMTA. YCJIOBHE 00pa3oBaHUs

0Ca/IKOB MAJIOPACTBOPUMBIX CHWJIBHBIX JJIEKTPOJMTOB. /[po0Hoe ocaxkaeHue U JAPoOOHOe
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pacTBopeHHe 0CaIKOB. BinsiHue pa3inuHbIX (AKTOPOB HA MOJHOTY OCAKICHHUS 0CaJAKOB H
HX pacTBOpeHHe

3narb: PaBHOBecue B cucrteMe pacTBOp - ocanok. Ocanku um ux cBoiicTtBa. Cxema
oOpa3zoBanus ocajaka. Kpucraminyeckue u amopgHble ocaiki. 3aBUCUMOCTb (DOPMBI Ocajka OT
CKOpOCTH 00pa30BaHUs MEPBUYHBIX YACTHIl X POCTA.. Y CIOBUS NOJYUYEHUS KPUCTAIUIMYECKUX
ocagkoB. ['omorenHoe ocaxzaenue. CrapeHue ocanka. IIpuyuHBI 3arps3HEHUs Ocaaka
(coBMECTHOE OCaXJEHHME, COOCaXKAEHHe, mocieayromee ocaxzaenue). Kiaccudukanus
Pa3IMYHBIX BUIOB COOCAXICHMS (aacopOuus, OKKI03us, u3oMophusM u np.). [lonoxurensHoe
U OTpHLIATENIbHOE 3HAUCHHME SBJICHMs COOCaxJeHus B aHanuze. OcobeHHocTH 00pa3oBaHUs
KOJUIOMIHO-AUCIICPCHBIX CUCTCM. Hcnoap3oBanne KOJJIOMAHBIX CUCTEM B XMUMHUYCCKOM aHaJIN3C.

YMeTb: ONMChIBaTh 3aBUCHUMOCTh CTPYKTYPBI OCaJKa OT €r0 MHJIMBUAYAJIbHBIX CBOMCTB
(pacTBOPUMOCTH, HOJSIPHOCTH MOJIEKYJI) M YCIOBHM OCaKACHUS (KOHLIEHTPALUU OCaXIAeMOI0
MOHA ¥ OCa/IuTelIs, COJIEBOro cocTaBa pactBopa 1 pH, remneparypsl).

BJ'IB,Z[@TBI HaBbIKaMH MAaTEMATHYCCKOI'o OMNHCAHUS T'CTCPOrCHHBIX paBHOBCCHfI, B T.4.
YUUTBIBATh (PAKTOPHI, BIMAIONIME HA PACTBOPUMOCTH OCAJKOB: TeMIepaTypa, WOHHAs CHIIA,
JeicTBUE OHOMMEHHOI'O HOHA, peaKlUy IPOTOHU3ALNH, KOMIUIEKCOOOPa30BaHuUsl, OKUCIICHUS -

BOCCTAaHOBJICHUA, CTPYKTYpPa U pa3MEp 4aCTULL

5. PaBHoBecusi B pacTBOpax KOMILJIEKCHBIX COeAMHeHMii. BinsiHue pa3jindHbIX
¢paxkTopoB Ha mpomecchl KOMILUIEKCO0OOpa3oBaHuss B  pacrBopax. IIpumenenue
KOMILICKCHBIX  COCMHEHHH B  XMMHYecKOoM aHaiau3e. Poab  mMackupyroummx
KOMILIeKkcoo0pa3oBaTesieiil B aHaJIM3e.

3HaTh: THUIBI KOMIUIEKCHBIX COEIWHEHUM, HCIONb3YEMBbIX B AHATUTHYECKONW XHMHHU.
Knaccudukanus KOMIJIEKCHBIX COSTUHEHHUH 0 XapaKTepy B3aUMOJICHCTBUS METAJI-TUTaH/, 110
OJTHOPOJHOCTH JIMTaHJa W ILIEHTPAIbHOTO HOHa (KOMILIeKcooOpa3oBaTens): BHYTpPHC(EpHBIE
KOMIUIEKCHl W HWOHHBIC accoluaThl (BHeImIHeC(EepHbIE KOMIUIEKCHI W HOHHBIE Tapbl),
OJIHOPOJIHOJIMTAH/IHBIE W  CMEIIAHOJIMTAHJIHbIE, TIOJMUAJIEPHBIE (TETEPONONUSIACPHBIE U
romononusiaepusie). CBoiicTBa KOMIUIEKCHBIX COEIMHEHHH, UWMEIOIIME aHATMTUYECKOe
3HAUYEHHE: YCTOMYMBOCTb, PACTBOPUMOCTb, OKpacka, jeTydecTb. (CTymeH4YaToe KOMILIEKCO-
obpazoBanme.  Kmaccudukamnuss KOMIUIEKCHBIX COEIUHEHUNW TIO0 TEPMOJWHAMHYECKON U
KHHETHYECKOW  yCTOWYMBOCTH. BimsHME KOMIIIEKCO-00pa3oBaHUsI HAa  PacTBOPUMOCTH
COEMHEHUH, KUCIIOTHO-OCHOBHOE PABHOBECHUE, OKUCIUTEILHO-BOCCTAHOBUTENBHBIN MTOTEHIIMAI
CUCTEM, CTAOWIIM3AIMIO Pa3IUYHBIX CTENEHEH OKHUCIEeHUs 37eMeHTOB. CIOCOOBI TOBBIIICHHS
YyBCTBUTEJIBHOCTH M CEJIEKTHUBHOCTH aHAJIW3a C MCHOJIb30BAHUEM KOMIUJIEKCHBIX COCAMHEHUM.

TeopeTnueckre OCHOBBI B3aUMOJICHCTBUS OPraHMYECKHUX PEAreHTOB C HEOpraHM4eCKUMH
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noHaMu. DYHKIMOHAJIBHO-aHATUTUYECKUE TpyNnbl. BiusHuME HX HPUPOABI, PACHOJOXKEHUS,
CTEPEOXMMHUU MOJIEKYJl peareHTa Ha €ro B3auMOJCHCTBHE C HEOPraHMYECKUMHU HOHAMHU.
BrusiHue oOmie CTpyKTypbl OpPraHMYECKHMX PEareHTOB HAa WX CBOWCTBA, POJIb PAa3TMYHBIX
GyHKIMOHANBHBIX Tpynm. Teopuss aHaJIOTUH  B3aUMOJEHCTBUST HOHOB  METAJIOB C
Heoprannueckumu peareHtamu tuna H2O, NHz u H2S u xucmopon-, a3or-, cepocoaepkanumMu
OpraHMyeckuMH peareHTaMud. (OCHOBHBIE THUIBI COEAMHEHUH, OOpazyeMbIX C y4acTHEM
OpPraHMYECKUX  peareHTOB.  XeNaTbl, BHYTPUKOMIUIEKCHbIE  coequHeHus.  DakTopsl,
ONpENENA0IINE YCTOMYMBOCTh XEJIAaTOB: MPUPOJA JOHOPHBIX aTOMOB M CTPYKTypa peareHra,
pa3Mep LHMKIA, YUCJIO LHUKIOB, XapakTep CBSA3M METAJUI-IIMraHj]. BakHellue opraHudeckue
peareHThl, NMPUMEHSAEMbIC B aHaU3€ IS pa3JesieHusi, OOHAPYKEHMs, ONpPEACNICHUS HOHOB
METaJUIOB, JUIsl MACKUPOBAHUA U JleMacKUpoBaHus. OpraHu4eCcKrue peareHThl 1Jisi OPraHuueCcKoro
aHanu3a. Bo3M0OXHOCTH MCMOJIB30BAHUS KOMIUIEKCHBIX COCIMHEHUI U OPraHUYECKUX PEareHTOB
B Pa3JMYHBIX METO/IAX aHAIN3a

YMeTb: y4UTBHIBaTh (PAKTOPBI, BIHUAIOIIME HAa KOMIUIEKCOOOpa30BaHHUE: CTPOEHUE
HEHTPAIBHOTO aTOMa M JIUTaH[a, KOHIIEHTpAlMs KOMIIOHeHTOB, pH, MoHHas cuia pacTBopa,
TeMIeparypa.

Bianers: HaBbIKAMU KOJMYECTBEHHOW XapaKTEPUCTHUKU KOMIUIEKCHBIX COEIMHEHUM:
KOHCTAHTBl yCTOMYMBOCTH (CTymeHuaTble W oOmme), ¢yHKus oOpa3oBaHus (CpenHee

JUTaHJAHOE YUCIIO), QYHKIIHS 3aKOMIIJIEKCOBAHHOCTH, CTENIEHb 00Pa30BaHUs KOMILIEKCA.

6. I'paBumerpus. Kiaccupukanms MeTOA0B TI'PABHMETPHYECKOI0 AaHAIW3A.
OcHoOBHBIE ITaNbl TPABUMETPUYECKOro onpeaeaeHus. OcaxaaemMass 1 rpaBUMeTPHYECKas
(¢opmbl; TpedoBaHMs, peabsBJsieMble K 3TUM (opmam. TpeGoBanus, npeabsiBiasieMble K
0CAINTEJII0, MPOMBIBHOM KHAKOCTH. IloHsiTHEe 0 Teopuu 00pa3oBaHMA OCAAKOB. Y CI0BHSA
00pa3oBaHusl KPHUCTANIMYECKHMX M aMOpP(pHBIX ocaakoB. IlpumMepnl rpaBuMeTpHYeCKHX
onpeaeeHUui.

3HaTh: CYIIHOCTh T'PAaBUMETPUUYECKOrO aHAIN3a, NIPEUMYIECTBA U HEJTOCTATKH METOJa.
IIpsiMbIE M KOCBEHHBIE METOIBI ONpeleIcHUsA. BakHellne OopraHu4ecKue U HEOpPraHU4eCcKue
ocaautenu. I[lorpemrHocTH B TpaBUMETPUYECKOM aHanu3e. TpeboBaHMsS K OCakaaeMoil u
rpaBUMeTpuyecKoil popmam. M3MeHeHHs cocTaBa 0caka MpU BBICYIIMBAHUU U MPOKAIMBAHUH.
TepmorpaBUMETpUYECKUN aHAIN3.

YMeThb: UCIONB30BaTh OOIIYIO CXEMY ONpeAeTIeHHH.

Brnagers: aHaIuTHYECKMMH BecaMH. TEXHMKOM B3BEIIMBAHUS.
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7. MeTtonbl TuTpUuMeTpuyeckoro anaiausa. Kinaccupukanus. TpedboBanus,
npeabsBisieMble K pPeaklil B TUTPUMETPUYECKOM aHaju3e. BUABI THTPUMETPHYECKHX
onpeseseHUii: MpsiMoe U o0paTHoe, KOCBeHHOe TUTpoBaHMe. IlepBHyuHble W BTOpPHYHBIE
CTAHJAAPThl, TpeOoBaHUsA K HUM. PukcaHanabl. Buabl kpuBbix TUTpoBaHus. CKa4ok
TUTpPOoBaHUs. ToUKa IKBHUBAJEHTHOCTH U KOHEYHAs] TOUKA TUTPOBAHUS. ABTOMaTHYeCKHe
TUTPATOPbI.

3HaTh: TUTPUMETpUUCCKUil aHanu3 (tutpumerpusi). OCHOBHBIC MOHATHI(AIUKBOTA,
TUTPAHT, TUTPOBAaHHE, TOYKA OSKBUBAJICHTHOCTH, KOHEYHAs TOYKAa TUTPOBAHMS, WHIUKATOP,
KpHBas THUTPOBAHHUS, CTENEHb OTTUTPOBAHHOCTH, YPOBEHb THUTpOBaHus). TpeOoBaHus,
MPEIbSABISEMBIC K PEAKIMSIM B TUTPUMETPHUH. PEakTHBBI, IPUMEHIEMBIC B THTPUMETPUICCKOM
aHaiM3e, CTaHJApTHBIC BEIIECTBAa, TUTPAHTHI. Kiaccuduramus METOAOB THTPHUMETPHUUYECKOTO
aHanmza: KHCIIOTHO-OCHOBHOE, OKHUCJIUTEIHHO-BOCCTAHOBUTENBHOE, 0CaJIUTENbHOE,
KOMIUIEKCOMETPHUUECKOE M KOMILNIEKCOHOMETPUUECKOE TUTPOBAHHE.

YMeTh:  HCHONB30BATh  pa3jiMyHble  BUABl  TUTPOBAaHUS, I[PUMEHSAEMbIE B
TUTPUMETPUYICCKOM aHaim3e (mpsMoe, oOpaTHoe, KocBeHHOe). CrocoObl OmpeaecHHs
(OTHENbHBIX HAaBECOK, AalUKBOTHBIX 4YacTed). MeTonbl YCTaHOBIEHUS KOHEYHOH TOYKHU
TUTPOBaHUS (BU3yalIbHbIC, UHCTPYMEHTAJIbHBIE).

Brnagers: THNOBBIMH pacdeTaMM B TUTpUMeTpudeckoMm aHaiuze. Crocobamu
BBIDOKCHHS KOHIIGHTpAIlMA B THTPUMETPUYECKOM aHanmu3e (MOJsSpHas KOHIICHTpAIMS,
MOJIIpHAsi KOHIIEHTPAallUsS SKBUBAICHTA, TUTP, TATPUMETPHUIECKUI QakTop mepecuera, TUTP MO
OIpE/IeNIEMOMY BEIIECTBY, MOMPABOYHBIA KO3 duimeHT). Pacuetom Macchl CTaHIapTHOTO
BELIECTBA, HEOOXOJUMOM NJIs MPUrOTOBJIEHUS TUTpaHTa. PacueToM KOHILEHTpalMHu TUTpaHTa
IpU €ro craHiapTu3aluu. PacyeToM Macchl U MacCcOBOM JIOJIM ONPENENsieMOro BelecTBa IO

pe3yjibTaTaM TUTPOBAaHU.

8. KuciaorHo-ocHoBHoe TutpoBanue. IlocTpoenne KpHBBIX THUTPOBAHMA.
Biansinne BeJIMUMHBI KOHCTAHT KMCJIOTHOCTH MJIM OCHOBHOCTH, KOHUEHTPALMHU KMCJIOT UJIH
OCHOBAaHMIi, TeMIEPATypbl Ha XapaKTep KPHUBbIX TUTPoBaHHMA. KucjioTHO-0oCHOBHOE
THTPOBaHHE B HEBOIHBIX cpegax. KuciaorHo-ocHoBHbIe uHAMKATOPHI. IlorpemnocTn
TUTPOBAHUS NPHU ONpe/ieJIeHUH CHJIbHBIX M CJIa0bIX KHCJIOT M OCHOBAHUIA.

3HaTh: KHUCJIOTHO-OCHOBHOE THUTpoBaHHe. CyIIHOCTh JdaHHOTO MeToAa. Peakuuu,
UCMOJb3yeMble B JaHHOM MeTofe, TpeOoBaHHS K HHUM. ANMIUMETPUS U aJKAIUMETPUS.
WNHaukaTtopel MeToJla KHUCIOTHO-OCHOBHOTO THTpOBaHUs. TpeOoBaHMs, NpenbsSBISIEMble K
uHaukatopam. Monnas, xpomodopHas, HOHHO-XpoMOOpHasi TEOPHs] WHIUKATOPOB KUCIOTHO-

OCHOBHOTO TUTpoBaHUA. WHTepBanm wu3MeHeHUs OKpacku uHaukaropa. Kiaccudukanus
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UHINKATOpOB (IO CMOCO0y NPUTOTOBICHHUS NPUMEHEHHs, IO LBETHOCTH, 10 MEXaHU3MY
IIPOLIECCOB B3aUMOJEHCTBUSL C TUTPAHTOM, IO cocTaBy). [Ipumepbl TUIMYHBIX HWHIUKATOPOB
KHCJIOTHO-OCHOBHOT'O TUTPOBaHUs. KpHBble KHCIOTHO-OCHOBHOI'O TUTPOBAHUS.

VYMeTb: NIPOU3BOJUTH pacyeT, IOCTPOCHNUE U aHAJIU3 TUIIMYHBIX KPUBBIX TUTPOBAHMS JUIS
CJly4aeB TUTPOBAHMS CHJIBHOW KHMCIOTBHI IIEN0YbI0, CIa00 KUCIOTHI IIEIOYbI0; CHIIBHOIO,
€J1a00T0 OCHOBAHMSI CUIILHON KUCIIOTOH.

Bnagers: BpIOOPOM MHAMKATOpPOB 110 KPUBOW TUTPOBaHUA. AUUIUMETpUEH U

aJKaIMMETpUeil. PacueraMu pe3yibTaToB TUTPOBAHHUS.

9. OKHCIUTEJBbHO-BOCCTAHOBUTEIbHOE TUTpPOBaHue. [locTpoenue KpuBbIX
TUTPOBAaHUA. PAKTOPHI, BIUAIINE HA XaPAKTEeP KPHBbIX THTPOBAHHMSA: KOHLEHTPALUSA
HOHOB BOJ0PO1a, KOMILIEKCO00pa3oBaHue, HOHHAs cujia. Croco0bl onpeaeeHusi KOHEYHOM
TOYKHM THTPOBaHusi; MHAMKATOPLI. IlorpemnocTn TuTpoBanusa. MeToabl OKHCIMTEILHO-
BOCCTAHOBHU-TEJILHOI0O THTPOBAHMS.

3HaTh:  OKHUCIMTEIbHO-BOCCTAHOBUTENbHOE  TUTpoBaHMe.  CyIIHOCTH  MeToJa.
Knaccudukanus penokc-mMerooB. Y CIOBUS NMPOBEIEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO
TUTpoOBaHMs.  TpeOoBaHMs, MpeAbsABIsSEMble K  peakuusM. Buasl  OKHUCIUTENbHO-
BOCCTAaHOBHUTEJIBHOTO THUTpOBaHus (mpsmoe, oOpaTtHoe, 3amecTuTedbHOE). OCHOBHBIC
TpeOoBaHUs K peakuusM. MHIUKATopsl B OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOM THTPOBAHUMU.
Knaccudukanus naaukaropoB. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE HHAMKATOPHI (0OpaTUMBbIe
U HeoOpaTHMble), HMHTEpPBAJI HU3MEHEHMs OKpacku. MexaHusm wux paeiicreus. Ilpumepst
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ MHJIMKAaTOPOB, YacTO IPUMEHSEMBIX B  aHaIu3e
(mudennnamun, 1,1-pennnantpanunoBas Kuciora, GeppouH u aAp.) IlepmaHraHatomerpws.
HNonomerpus. JJuxpomaromerpus. [Ipumenenue.

YMETb:CTPOUTh KPUBBIE OKHUCIMTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSA: pPAacyer,
MOCTpOeHHEe, aHanu3. BbIOOp uHAMKATOpa Ha OCHOBAHMM aHalu3a KPHUBOW TUTPOBAHMSL.
WNHaukaTopHbIE OLIMOKHU OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHU, 170:¢
IIPOUCXOXKICHUE, PACUET, YyCTPaHEHUE.

Bunaners: nepmanranaroMmerpuen. HMomomerpuein. Jluxpomaromerpuen. Pacueramu

pe3yJIbTaTOB TUTPOBAHUS.
10. OcanurteabHoe turpoBanHue. Iloctpoenne kpuBbIx THTpPOBaHUsA. Croco0bl

o0Hapy:KeHHs] KOHEYHOH TOYKM THTPOBaHHUsi; MHAMKATOpPbI. IlorpemHocTn TuTpOBaHms.

[Ipumepbl NpaKTHYECKOr0 NPUMEHEeHHUs.

48



3Hath: ocaguTenbHoe TUTpoBaHue. CymHOCTh MeTofa. TpeboBaHus, MpeabsBIsieMble K
peakiusM B METOJE OCATUTEILHOTO TUTpoBaHusA. Kiaccudukamuss METONOB MO MPUPOJIE
pearcHTa, B3aMMOJCHCTBYIONICTO C  OMNPEACISICMBIMH  BEIIeCTBaMH  (QpreHTOMETpPHS,
THUOIIMAHATOMETPHUS, MEPKYpOMETpHs,  reKkcanuaHodeppaToMeTpus, cynbharomerpus,
O6apumetpusi). Buabl ocaautenbHOro tutpoBaHus (mpsmoe, obpatHoe). MHIUKATOphl METO/a
OCaJIUTEIILHOTO THUTPOBAHMS: OCAIUTEIbHBIC, METAJUIOXPOMHBIC, aJCOPOLMOHHBIC. Y CIOBHS
NPUMECHEHHUS U BBIOOpP aJCOPOIMOHHBIX WHAMKATOPOB. APreHTOMETPHYECKOE TUTPOBAHHE.
Cymnocts.  TuTpanTel, uX mHOpUroToBIeHHMe U  cTa”gaptuzanus. Kiaccudukanus
apreHTOMETpUYECKuX MeTofoB. Meron Mopa, @onbrapaa, Pasnca. CymHOCTb, TUTPAHTHI,
WHIUKATOPBI, TpuMeHeHne. Mepkypumerpusi. CylHOCTh, TATPAHTHI, HHAUKATOPHI.

YMEeTh:CTPOUTh KPUBBIE OCAJAUTEIILHOTO TUTPOBAHUS, UX PACUET, MOCTPOCHHUE, aHAJIHU3.
Hcnonp30BaTh BJMSHUE PaA3IMYHBIX (AKTOPOB HA CKAYOK THTPOBAHHS (KOHIICHTpAIIHSI
pPacTBOPOB PEAareHTOB, PACTBOPUMOCTH OCAIKa H JP.).

Bnaners: pacuetamu pe3yjbTaTOB TUTPOBAHUS. APreHTOMETpUEN U MEPKYPUMETPUEH.

11. Komnjiekconomerpudeckoe tutpoBanue. CymHocts Metroga. Kpusbie
THTPOBAHMSA, UX pPacyeT, MOCTPOCHUEe, aHAJM3. Biusinue pa3au4HbIX (PAKTOPOB HA CKAYOK
HAa KpuBOW THTpoBaHus. MWHAMKATOPHI KOMILIEKCOHOMETPHHM (METAJLIOXPOMHbBIE
WHMKATOPHI), MPUHIUI UX JEeHCTBUS; TPeOOBAHMS, NPEIbIBJIsIEMbIe K METAII0XPOMHBIM
HHIMKATOpaM. BpiOOp MeTaJIOXpOMHBIX HMHAUKATOPOB. TuTpaHT MeTOAa, ero
NPUTOTOBJIEHHE, CTaHIapTH3aUusl. Buabl (NpUeMbI) KOMILIEKCOHOMETPHYECKOI0
THTPOBaHus (MPsSIMOe, 06paTHOE, 3aMecTUTeIbHOe). [IpuMeHeHe KOMILIEKCOHOMETPHH.

3HaTh: HEOpPraHMYEeCKHMEe U  OpraHMYecKWe THUTPAHTBl B  KOMILIEKCOMETPHUHU.
Hcnonb30BaHue aMHUHOMOIMKApOOHOBBIX KUCIOT B KOMIUIEKCOHOMETpHH. [locTpoeHne KpuBbIX
TUTPOBaHMA. MeETaUIOXpOMHBIE HWHAMKATOPBl M TpeOOBaHMs, TMpeIbsIBISEMble K HHUM.
Baxkneiiine yHuBepcaibHble U CHEHMPHUECKHE METAITIOXPOMHBIE HHIUKATOphl. [Ipumepnl
MPAKTUYECKOTO TPUMEHEHUS.

YMerb:ucnonb3oBaTh  CrocoObl  KOMITJIEKCOHOMETPHUYECKOTO TUTPOBAHHS: MPSMOE,
oOpartHoe, KocBeHHOe. CeNeKTUBHOCTh TUTPOBAHHUS M CIIOCOOBI ee moBbimeHus. [lorpemHocTu
TUTPOBAHUS. PaBrHoBecns B BoaHbix pactBopax OIJTA. CocraB M yCTOWYMBOCTH
KOMILIEKCOHATOB METAJIOB.

Bnagers: pacucToOM pE3yJIbTATOB TUTPOBAHUS. KOMHJ’I@KCOHOMCTpHCﬁ.

12. OnTtuyeckue Meroabl aHaau3za. OO0muii mpuHmun merona. Kiaccuduxauus

ONTHYECKUX METOI0B aHAIN3a (M0 U3y4aeMbIM 00beKTaM, M0 XapaKTepy B3auMOAeiCTBHS
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3JIeKTPOMATHUTHOI0  W3Jy4YeHHUs] C  BellecTBOM, 10  HCHOJb3yeMoil  o0JacTu
3JIEKTPOMATHUTHOI0 CHEKTpPa, MO MNPHUPoJe JHepPreTHYecKux mnepexonon). CylIHOCTb.
3akon cBeronoryomenusi byrepa — Jlamoepra — bepa. Cnekrpodoromerpusi. CylmiHoCTh
Merona. JlocromncrtBa u Hegocratku. KoJm4yecTBeHHbIH (OTOMETPHYECKHIT AHAJIU3.
CymHocTh MeTo/a. Y CJI0BHSI NMPOBeAeHUs aHaau3a (BbIOOP (poTOMeTpHUYECKOH peakiuu,
JAJIMHBI BOJIHbI, KOHIIEHTPAIMHM PacTBOPA, AJUHbI KIOBeThbl). OnpenejieHue KOHIEHTPaUUu
aHAJIM3HPYeMOro BeuecTtBa: MeToa rpaiyupoBOYHOro rpagpuka, MeTo 0JJHOT0 CTAHIAPTA,
MeTo] 100aBKH cTaHaapTa. MeToabl onpeae/ieHds] KOHIEHTPaluii HECKOJbKHX BelleCTB
MPH UX COBMECTHOM NMPHUCYTCTBHUU.

3HaTh: CIEKTP SJICKTPOMATHUTHOTO H3JIYYCHHS. DHEprusi (OTOHOB, YaCTOTA, BOJHOBOE
YUCJO, JUIMHA BOJIHBI, CBS3b MEXAYy HUMH; TEPMHHBI, CHUMBOJIbI, €IWHHUIIBI H3MEPEHUSI.
CocraBismone BHYTPEHHEM JHEPrud 4YacTUL M COOTBETCTBYIOUIME UM  JIMAIa30HbI
3JIEKTPOMArHUTHOrO0 H3iay4yeHus. OCHOBHBIEC THUIIbI B3aMMOJICHCTBHS BEUIECTBA C W3JIyYEHHUEM:
smuccHsl  (TETUIOBasi,  JIIOMHHECIICHIUS), TOTJIOHIeHWe, paccesHue.  Kiaccupukamms
CIIEKTPOCKOIIUYECKNX  METOJOB IO  MPHUPOJIE  YacCTUIl,  B3aUMOJACHCTBYIOUIUX  C
u3Ny4yeHueM(aToMHbIE, MOJIEKYJISIPHBIC); XapakTepy mpoiiecca (abcopO1moHHbBIE,
SMUCCHOHHBIE); AHAMa30Hy 3JIEKTPOMArHUTHOTO u3nydeHus. Crektpsl aToMoB. OCHOBHBIE U
BO30YXK/JICHHBIE COCTOSHHUS aTOMOB, XapaKTePUCTUKH COCTOssHUM. (OCHOBHBIE 3aKOHBI
UCITyCKaHWSI ¥ TOMJIOMICHUSI AJIEKTPOMArHUTHOTO u3NydeHus. Amnmaparypa. CrocoObl
MOHOXpOMATH3aIlUM JTy4yUCTOW »HHepruu. Kiaccudukaius CHeKTpadbHBIX MPUOOPOB, UX
XapaKTePUCTHKU: TUCTIEPCHs, pa3pelaroias CiocoOHOCTh, cBeTocuia. [IpueMHUKN U3mydeHus:
dboTodMybCcus, (HOTOTEMEHTHI, POTOYMHOKUTEIH, TIOTYIPOBOTHUKOBBIE TPUEMHUKH.

YMeTh:UCIOJIb30BaTh YHEPTEeTUUYECKHUE TMEPEXObl, MpaBuiia 0TOOpaA. XapaKTePUCTUKHU
CHEKTPAJIbHBIX JIMHUI: TOJIOKEHWE B CHEKTPE, HHTEHCUBHOCTb, MONyMIHUpUHA. [IprumHbI
VIIUPEHUS! CHEKTPAIbHBIX TUHUN. CHEeKTPhl MOJEKYII; UX 0COOEHHOCTU. CXeMBbI dJIEKTPOHHBIX
YPOBHEH MOJIEKYJIBl. DJIEKTPOHHBIC, KoJieOaTeIbHbIE W BpalllaTeIbHBIE CIEKTPHl MOJEKYJI.
3aBHCUMOCTD BHA CIIEKTPA OT arperaTHOTO COCTOSIHUS BEIIECTBA.

Bnaners: CBSI3pI0 aHAJIUTUYECKOTO CHUTHAjda C KOHIIEHTpalued  ONpenessieMoro
KoMIoHeHTa. OCHOBHBIMH CIOCOOAMU OTPEENICHUsS KOHIEHTPAIMH B CIEKTPOCKOMHMYECKHX

METOIax.
13. TloreHumomerpuyeckmuii Meroa aHaau3a. OnpeejieHHe KOHIEHTPAUUU

aHAIM3HPYEMOr0 BellecTBA B MNPAMOH NOTEHUMOMETPUHM (MeTOA TIpaIyHMpPOBOYHOIO

rpaguka, MeTOx CTAHAAPTHBLIX 100aBOK). CymHOCTH NOTEHHHOMETPUYECKOIO
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TUTPOBaHHUA. THNBI MOTEHIHOMETPUYECKOT0 THUTPOBAHHS. JJIEKTPOJbl, NMpPHMEHsieMble
NMPHU Pa3JIHYHBIX TUIIAX NOTEHIMOMETPUYECKMX TUTPOBAHMIA.

3HaTh: OOILIYI0 XapaKTePUCTUKY AJIEKTPOXMMHUYECKHX MeTonoB. Kiaccudukanuro.
DneKkTpoxuMuueckue sueiiku. HAUKaTOpHBIN 3JIEKTPO U AJIEKTPO] cpaBHeHMs. PaBHOBeCHBIE
U HEPAaBHOBECHBIC 3JIEKTPOXMMHYECKHE CUCTEMbl. SIBJIE€HMS, BO3HUKAIOIIUE NMPU MPOTEKAHUU
TOKa (OMHUYECKOE MaJeHUE HANPSDKEHUS, KOHIEHTPALMOHHAs] U KUHETHYECKas IOJISIpU3aLNs).
[Tonsipu3alluOHHbIE KpUBbIE M MX HCIIOJIb30BAHME B PA3JIMUHBIX IEKTPOXUMUYECKUX METOAAX.
[Ipsimast  moreHuuomerpus. M3menenwe mnoteHnuana. OOpaTumble U HeoOpaTHMBbIe
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CUCTeMbl. WuaukaTtopHsle anekTponabl. Krnaccuduxamms
MOHCEJIEKTUBHBIX EKTpo10B. IloTeHmomerpuueckoe TUTpoBaHue. MI3MEHEHHE 31EKTPOHHOTO
MOTEHLIMaNa B [IPOLIECCe TUTPOBAHUSL.

YMeTh: HCHOJB30BaTh CHOCOOBI OOHApYXKEHUS KOHEYHOM TOUKH TUTPOBAHUS,
WHIUKATOPBI.

Bnagers: omnpeneneHueM KOHIEHTPALlMKM AaHAIU3UPYEMOI'O BEIIECTBA B IPAMOMN
MNOTEHIIMOMETPUN (METO/ T'PagyHpOBOYHOTO Trpaduka, METOJ CTaHIAPTHBIX J00ABOK) W TIO

pe3yiibTaTaM HOTCHIUOMETPHUICCKOTO TUTPOBAHUS.

14. Kyaonomerpuueckuii anaam3. IIpunumun meropa. Ilpsimasi KyJgoHOMéETpHS.
Cnoco0bl ompeaejieHHs1 KOJIHYECTBA JJIEKTPHYECTBAa, MPOLIEILIEr0 4Yepe3 pacTBOp.
IIpumenenne merona. Kynonomerpmueckoe tutpoBanue. CymiHOCTL MeTOAa. YCJIOBHA
nposeaenus. Unaukanusa T04KH YJKBUBAJIEHTHOCTH, IPMMEHEHUE METO/A.

3HaTh: TeopeTHueckue OCHOBbIL. 3akoH @apanes. [Ipsmas KynmoHomeTpus U
KYJIOHOMETpHYECKOE TUTpOoBaHME. KyJOHOMETpUS NpH IOCTOSHHOM TOKE U THOCTOSHHOM
noTeHIMane. BHENIHAA U BHYTPEHHAA IeHepalus KyJOHOMETPUYECKOTO TUTPAaHTa. TUTpoBaHUE
JNIEKTPOAKTUBHBIX M OJIEKTPOHEAKTHBHBIX KOMIIOHEHTOB. OmpeleneHne KOHEUYHOW TOUYKH

TUTPOBAHUA.

VYMeTh:HCI0Ib30BaTh CITIOCOOBI OIMPCACIICHUA KOJTNYCCTBA SJICKTPUUCCTBA.
Bnagers: ONpCACIICHUCM KOHICHTPAIIUU AHAJIIU3UPYECMOTO BCHICCTBA IO PE3yJIbTaTaM

KYJIOHOMETPHUH.
15. Teoperuueckue OCHOBBI Macc-CeKTPOMETPHUYECKUX METO/10B

HCCJICI0BAaHU. XapaKTepHCTI/IKa H KHaCCI/I(l)HKaIII/IH METOA0B MAaCC-CICKTPOMETPHUH.

IIpo0JieMbl MOJIy4eHHS M PETHCTPALIUM CIIEKTPOB.
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3HaTh: TEOPETHUYECKHE OCHOBBI Macc-crnekTpomeTpuu. IIpocreitmas cxema Macc-
CIICKTPOMETpA. MaCC-CHGKprI, ux BUO H I/IH(bopMaL[I/DI, nojgydyacmasa C€ HUX I[TOMOIIBIO.
qYBCTBI/ITeJIBHOCTb, TOYHOCTH U 06HaCTI/I MMPUMCHCHUA MACC-CIICKTPAJIbHOI'O aHaJIn3a.

YMeTh: UCIO0JIb30BaTh MPUHIUI 1 OCOOEHHOCTH MacC-CIIEKTPOMETpa.

Brnagerp: npuMeHeHHMEM ~— Macc-CIIEKTPOMETpHM  JUIA  AHAJIMTHUYECKHX  IIeJieH.

KauecTBEHHBIM U KOTWYESCTBEHHBIM aHAIN30M.

16. TIlonsitue mpooOsnl. IloaroroBka o6pasua k ananausy. Cpeansia npoda. OTéop
cpelHell MPoObI KUIAKOCTH, TBEPAOro Tejia (OAHOPOJAHOIO0 M HEOJIHOPOIXHOIO BelIeCTBA).
Macca npo6bl. PacTBopeHune mpo0bl (B BoJde, B BOAHBIX PACTBOPaxX KHCJIOT, B JPYIrux
PACTBOPUTENINAX), 00pa0OTKA MPOOBLI HACHIIIEHHBIMH PACTBOPAMH COJblI, MOTAIIA WJIH ee
CILIaBJIEHHE C COJISIMM.

3HaTh: MPEICTABUTEIBHOCTh MPOObI; Mpoda u 00BEKT aHaMu3a; Mpoda U METO/1 aHalIK3a.
®dakTopbl, 00YCIOBIMBAIOIINE pa3Mep U CHOcoO OTOOpa MpeACTaBUTENBHON mpoObl. OTOOp
po0 rOMOre€HHOTO U TeTepOreHHOro cocraBa. CrocoObl MOMyYeHUs CpeiHel IpoObl TBEPIBIX,
KUAKUX M Ta3000pa3HBIX BELIECTB; YCTPONCTBA W MPHUEMBI, HCIOJIb3yeMbIe IPU ITOM;
nepBUYHas 00paboTka v XpaHeHue Mpo0; JO3UPYIOILIUE YCTPOUCTRA.

YMeTh: MCIOJIb30BaTh OCHOBHBIE CIOCOOBI TIepeBoAa MpoObl B (GopMy, HEOOXOIUMYIO
JUI JaHHOTO BHJAa aHAlM3a: PACTBOPEHHE B pA3MUYHBIX CpENax; CIIEKaHWe, CIUIaBIICHHE,
pa3jo)KeHue Moj IeHCTBHEM BBICOKUX TEMIIEpaTyp, NABIEHHUS, BBICOKOYACTOTHOTO pPa3psiia;
KOMOMHHPOBaHUE PA3IMUHBIX TPUEMOB; OCOOCHHOCTH Pa3NI0KEHUS OPTaHUYECKUX COSIMHEHHIH

Bnagers: cnocobamu ycTpaHeHHsI M y4yeTa 3arps3HEHHIl M MOTeph KOMIIOHEHTOB IPH

pOOOIOATOTOBKE.

17. Metoabl pa3nesieHusi 1 KOHUeHTpUpoBaHusi BemecTB. Kiuaccupukanus u
KpaTKasi XapaKTepPUCTHKA 3TUX METOAO0B (MCIapeHue, 030JIeHHe, 0CAXK/AeHHE, COOCAKICHHE,
KPUCTAJLIM3AUA, IKCTPAKIMS, acopOouus, xpomarorpadus).

3HaTh: OCHOBHBIE METOJbI pa3/Ie/ieHUss U KOHLIEHTPUPOBAHUS, UX POJIb B XUMHUYECKOM
aHanmze, BbIOOp U oreHka. CoueTaHne METOJIOB pa3/IelieHHs U KOHIIEHTPUPOBAHUS C METOAAMHU
ompeneNeHus; TUOPHUAHBIE MeTOAbl. Pa3jeneHrne COMOCTaBUMBIX KOJUYECTB JJIEMEHTOB M
OT/IEJIEHUE MAJIBIX KOJTMYECTB OT O0JbInX. OJHOCTYIIEHUAThIE 1 MHOTOCTYIIEHUAThIE TIPOIIECCHI
pazneneHusi. Meroabl 3KCTpakuu. TeopeThuyeckre OCHOBBI METOJOB. 3aKOH pacHpeeieHUsI.
Knaccudukanus SKCTpakIMOHHBIX MpoiieccoB. CKOPOCTh AKCTPAKIUH. THUIBI SKCTPAKIIMOHHBIX
CUCTEM. YCIIOBHS SKCTPAKI[MM HEOPraHMYECKUX M OPraHWYECKMX COEIMHEHMH. PeskcTpakius.

[Ipupona m XapakTepuCTHKa 3KCTpareHToB. PasneneHue 3JIeMEHTOB METOJOM SKCTPaKIUU.
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OCHOBHBIE OpPraHMYECKHE PEAreHTBI, MCIOJB3YEMBIC UI1 Pa3[EJICHUsA DJJIEMEHTOB METOJIOM
skcTpakuuu. CeneKTUBHOE pa3/iesieHHe 3JIEMEHTOB METOJOM Ioadopa OpraHM4YecKHX
pactBopuTteneii, nsmenenue pH BomHo# (a3pl, MackupoBaHus U aeMackupoBaHus. [IpuGops
JUISL DKCTpaKUUU. MeTobl OCaXACHUS U COOCAKICHUS. DIEKTPOXUMHUYECKHE MeToAbl. OTroHKa
(IuCTUILIALUS, BO3TOHKA). 30HHAs IJIaBKa

YMeTb:paccunThIBaTh KOHCTAaHTHI pacnpenenenus. Koadpdumuent pacnpeneneHus.
Crenenp u3Bneyenus. @axtop pazaenenus. KoappuueHT KOHIEHTPUPOBAHHUS.

Bragers: npuMeHEHHMEM HEOPTaHUYECKHX U OPraHMYECKMX PEarcHTOB Il OCAXKICHUS.
Criocobamu paszielieHuss IyTEeM YCTAHOBJIEHUs pa3IuyHbIX 3HaueHud pH, oOpa3oBanus
KOMIUIEKCHBIX COCJUHEHHM W TNPUMEHEHUS OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIU.
['pynnoBbIMu  peareHTbl U NpeabsBIAsieMble K HUM TpeOoBaHUs. XapaKTEPUCTUKU
MaJIOpAaCTBOPUMBIX  COEAMHEHUH, Hambojee  4YacTO  HUCHOJB3YeMbIX B  aHalM3e.
KoHueHTpupoBaHue MHKPOIJIEMEHTOB COOCAKJECHUEM HA HEOPraHUYECKUX U OPraHUYeCKUX

HOCHUTENSX (KOJIJIEKTOPax).

18. Xpomarorpadus. Knaccupukanus xpomarorpadpuueckux MeTo10B aHAIN3A
10 MEeXaHHM3MY pa3JeJeHHsl BeEIIeCTB, 0 arperaTHOMy COCTOSSHMIO (a3, 10 TeXHHKe
IKCIIEPUMEHTa, MO0 Ccmocody OTHOcUTeabHOro mnepeMeiienuss ¢as3.Korgdunnent
MOJABUKHOCTH, OTHOCUTEIbHBI KOI(P(PHUUMEHT MOABUKHOCTH, CTelNeHb (KpHUTepHii)
pasaejieHus, KO3(ppuuuenT pasaejieHus. AncopOunoHHas xpomarorpadus.
Tonxkocioiinas xpomartorpapus (TCX). Ocagounas xpomarorpadus. Ilonsitue o cutoBoi
(3KckiI03HOHHOM) XpomaTorpaguu. I'esb-xpomartorpadgus.

3narb: xpomarorpaduro. CymHocts Mertona. Knaccudukamuio Xpomarorpapuueckux
METO/IOB aHajH3a 10 MEXaHW3MY pa3[esIeHUs] BELIECTB, M0 arperaTHOMy COCTOSHUIO ¢a3, 1o
TE€XHUKE SKCIIEPUMEHTa, MO0 CHoco0y OTHOCHUTENBHOro mepeMenieHus ¢a3.AncopOounoHHas
xpomatorpadus. TonkocnoitHytro xpomarorpaduto (TCX). Cymuocts wMetoma TCX.
Marepuansl u pactBopuTenH, npuMeHsemsle B Meroae TCX. PacnpenenutensHyro
xpomarorpaduto. bymaxunyto xpomartorpaduio (xpomarorpadus Ha Oymare). OcalouHUYHYIO
xpomarorpaduto. IloHstTue o cuTOBOM  (IKCKIIO3MOHHOM)  Xpomartorpaduu. I'enn-
xpomatorpaduio.

YMeTh: paccuuThiBaTh KOIPPUIMEHT MOABUKHOCTH, OTHOCHUTENBHBIH KOIPPUIUEHT
HOJBUKHOCTH, CTETIEHb (KpUTEpUid) pazaesieHusi, Kod(QHUIUEHT pa3aeaeHHs.

Brnaners: ocymiecTBieHHeM aHaiM3a (KaueCTBEHHOTO, KOJUTMUYECTBEHHOIO) U aHAJIM30M

XpOMaToTpamM.
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19. Jkcrpakuusi. OCHOBHbIE MapaMeTpPbl, XapaKTepu3yllie IKCTPAKIMOHHOE
pa3iejiecHHe W KOHLEHTPHMPOBAHHUE: CTelNeHb M3BJeYeHUs] M (aKTop pasieseHus.
Koncranra 3kcrpakuuu M eé cBsi3b ¢ KO3I(pPuuueHnToM pacnpeaeineHus. Pacyér quciaa
IKCTPAKIUI, HeOOXOAUMBIX /IJIsl MOJHOT0 U3BJIEYeHUSA KOMIIOHEHTA B OPraHu4YecKyIo (asy.

3HaTh: TEOPETUYECKHE OCHOBBI METOJIOB HKCTPAKUMHU. 3aKOH pacHpeacsiCHus.
Knaccudukanus SKCTpakIMOHHBIX MpoieccoB. CKOPOCTh AKCTPAKIUH. THIBI SKCTPAKIIMOHHBIX
CHCTEM. YCIJIOBUSl DKCTPAKLIHMHU HEOPraHUYECKHUX M OPraHUYECKUX COeINMHEHUU. Peskcrpakuus.
IIpupona n xapakTepucTHKa SKCTPAreHTOB.

YMETh:0CYILIECTBIATh pa3/IeICHUE AIIEMEHTOB METOJIOM SKCTPAKIUH.

Bianers: CeleKTUBHBIM pa3/IeICeHUEM 3JIEMEHTOB METOJOM IMOAOOpa OpraHWYeCKHX
pactBoputeseil, m3MeHeHneM pH BogHOW a3pl, MACKHPOBAaHHEM U JEMACKHPOBAHHEM.

[TpubGopamu 7151 SKCTPAKIUH.

«BpICOKOMOJIEKYJISIPHBIE COEIMHEHUS»

1. OcHOBHbIE NOHSATHS U ONpeeeHUs] MAKPOMOJIEKYJISIPHBIX COeIHHEHMIi.

3Hatb: OCHOBHBIE MOHATHUA U OIpPEEJICHUs: IOJIMMEp, OJUIOMEp, MaKpOMOJIEKYIa,
MOHOMEPHOE 3BEHO, CTENEHb MOIMMEPU3alK, KOHTYpHAs! IJIMHA LIEeTH.

YMmeTh: PaccunThiBaTh MOJIEKYJIIPHBIE MACChl U MOJIEKYJISIPHO-MACCOBBIE pacIipe/ieIeHUs
(ycpeaHeHHBbIe (CpefHKe) MOJIEKYISIpHbIE MacChl (CpeAHEUHNCIIOBasi, CPEAHEBECOBA)).

Bnaners: BaxxnenmmMu CBOMCTBaMHU IMOJMMEPHBIX BELIECTB.

2. Knaccupukauusi noimMepoB M UX BasKHEHIIMX MpeICcTaBUTeJIeH.

3nare: Knaccuduxkaiuio moiuMepoB B 3aBUCUMOCTU OT MPOUCXOKACHUS, XUMUYECKOTO
COCTaBa U CTPOEHUSI OCHOBHOM LIETU U TOIOJIOTHUU MAKPOMOJIEKYL.

YMetb: Onpenenars noauMep mo KiaccuuKaium.

Bnaners: Knaccudukarueii monumepos.

3. Mojekyiasipuasi Macca NOJHMEPOB H MOJIEKYJISIPHO-MACCOBOe pacrpeiejeHne
(MMP).

3Harb:MeTo/bl onpeieIeHUsT MOJIEKYJIAPHBIX MAcC MOJIMMEPOB

YmeTh: Mcnionb30BaTh METOABI ONIPEAETIEHUS MOJIEKYISIPHBIX Macc MOJIMMEPOB

Bnagers: Metomamu OMpCACIICHUA MOJICKYJISIPHBIX MACC IMOJIMMCPOB

4, CuHTEe3 M0JMMEPOB.

3nark: Kiaccugukannio MEeTo10B MOTyYeHUS TOJIMMEPOB

VYMeTh: HpGI[CTaB.HSITB B MIMCBbMCHHOM BHC PCAKIIUU IMOJTYUCHUA ITOJIUMCPOB
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Bnanets:

3HAaHUCM O METOAAaXxX ITOJYUYCHUS IMOJITUMEPOB

5. HNonnasi motumMepu3anmsi.

3Harb: Teopuro 0 KAaTMOHHON ¥ aHHOHHOMN MOJIMMEPU3ALINH.

YMmeTs:

[IpencraBnsarh npoLecchl KAaTMOHHOW M AHMOHHOM IOJMMEpPHU3ALMU B

MMCbMEHHOU opMme.

Bnanets:

Kunertnkoil mporieccoB HOHHOM MOJUMEPU3ALIUN

6. Iosumepu3anusi HUKJIOB.

3Harb: TeopHto o mosuMepu3auy LUKIOB.

YMmets: [IpencraBnsaTh IpOIEeCChl MOTMMEPU3AINH B MTUCBMEHHON (hopMe.

Bnaners:

Kunerukoi IMpoueCCOB NOJIMMCPHU3aAINHN

7. IMoaukoHaencanus.

3HaTh: THuIb! peaKHI/Iﬁ INOJIMKOHACHCAIl . OCHOBHEBIE pasiimuusg MOJIUMEPU3ALIMOHHBIX U

MMOJIMKOHACHCAINMOHHLIX ITPOLECCOB.

VYmerts: [IpencraBnsaTe npolecchl NOTUKOHISHCAUU B MUCbMEHHON (hopme.

Bnanets:

Kuneruxoit IMpOoHeCCOB IMOJIMKOHACHCAITUN

8. MaKPOMOJIeKyJ'll)I B pacTBOopax. IloBenenue MaKpOMOJICKYJI B pacTBOpax.

3HaTh: TepMO,[[I/IHaMI/IKa pacTBOpPOB  IOJIUMEPOB.

MOJIMMEPOB U I'CJIN.

YMmeTs:

AOKa3bIBaTb TCPMOJUHAMUYHYKO PAaBHOBCCTHOCTL PAaCTBOPOB.

YPaBHCHUEC COCTOSAHUSA MMOJIUMEPA B paCTBOPC

Bnaners:

KOHI_ICHTpI/IpOBaHHBIC PacTBOPLI

OnuceIBaTh

XapakTepUCTUKOW M30JIMPOBAHHBIX MAaKpOMOJIEKYJd. MonekyisipHOl W

HaJMOJIEKYJISIPHIIA CTPYKTYPOU.
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[TPUMEPLI PACYHETHBIX 3ATAY

1. Paccuurarp, kakyto HaBecky kapHammuta (MgCly-KCl-6H20) Hano B3sTh 1151 aHanu3a,
4yroObl momyunth 0,1200r mpokaneHHoro ocaaka nupodocdara maraus. M3BecTHO, 4TO B
oOpa3ziie coaepkuTcst 0kojo 20 MPOLEHTOB MPOYUX TPUMECEH.

2. W3 mnaseckm 0,1550r cepnoro komdemana moayuunau 0,5327r cynedara Oapwusi.
CKOJIBKO IIPOLIEHTOB CEphl coAepKUTCS B Komuenane? [lepecuntaTs conepikaHue cepbl Ha Cyxoe
BELIECTBO, €CJIN BIAXKHOCTb COCTABIISIET 2,53 MpoLeHTa.

3. IIpoby maccoit 2,026r, comepkamyro TOJBKO CyJdb(Puabpl IIUHKA W KaaMHs, IOCIe
pacTBOpPEHHS] KOJMYECTBEHHO IMEPEHOCAT B MepHYyI0 Konly emkocthio 50,0mm. M3 10,00mn
MOJTIy4eHHOTO pacTtBopa ocaxmaror mertauibl B Buge MNHiPO4-6H20, 3arem mpoxanuBaroT
ocaJiok Jo oOpazoBaHuss mnupodocdaTroB maccoit 0,6200r. PaccumTaTh MaccoBbIC JOJH
cynb(puI0B B oOpasiie.

4. Omnpenenutb MaccoBYIO JOJIF0 MEJHOIO KyIopoca B TEXHHUYECKOM IIperapare, eciu
nocine pactBopeHus ero HaBecku (0,4565r) B a30THOM KHUCIIOTE W DJIEKTPOJU3a IMOIYYEHHOTO
pacTBopa Ha MIATUHOBOM KaToje BoiaesneHo 0,1135r menu.

5. K 20,00mn 0,1250M pactBopa kapOonata HaTpusi gobasieno 12,10 u 25,00mn
0,2000M pactBopa constHON KucaoTel. Onpenenuts pH 3Tux pacTBOpOB.

6. Kakoit 00bem 0,1000M pacTBOpa CONSIHON KHUCIOTHI HYKHO B3ATh ISl MOTJIOIIEHUS
ammuaka, Bbiensgemoro u3 0,5000r BemiecTBa, cojepKallero 5 MPOIEHTOB a30Ta, YTOOBI Ha
TUTPOBaHUE H30BITKA KHUCJIOTHI pacxomoBaiock 10,00mm 0,1000M pactBOopa THUIpPOKCHIA
HaTpusa?

7. K pactBopy xiopara kamus mnpubaBwim 50,00mn 0,1048M pactBOpa cyibdara
*xernesa, u30bITok Kotoporo orrutpoBanu 20,00mn 0,09587M pactBopa KMnO4 (f=1/5). Kakas
macca KCIlOs3 conmepkutcs B pactBope?

8. PaccuurtaTh MaccoByw JOJI0 MEIU B pyjae, eciu W3 HaBecku pyabl 0,6215r mens
nepeBeid B pacTBOp M J00aBWJIM K 3TOMY pacTBOpY HWOAWJ Kaius. BeinenuBummiics wmon
ortuTpoBanu 18,23mi pactBopa THOCYyNb(daTa HaTpUs ¢ TUTPOM 110 xene3y 0,005789.

9. Cwmech HuUTpara HaTpus W Xjopuaa kamus maccoit 0,9814r pactBopwim B 200,0Mi
BoJibl. Ha tutpoBanue 10,00mi nmomyueHHoro pactopa 3atpatuiu 10,30Mi1 pactBopa HUTparta
cepebpa ¢ tutpom mo xnopunay Hatpus 0,003567r/mu. BerarcnuTh MaccoByrO A0 HUTpaTa
HATpHUs B CMECH.

10. MonspHele KO>QQHUIMEHTH SKCTUHIMM MOHO3THIGHAMHHAa npu 785 u 728 cm™
COCTaBJIAIOT €7851 = 1,67 u g7281 = 0,0932, a gustminamuba €7ss52 = 0,0446 u €722 = 1,17.

Brrancnute KOHIIEHTpAIuio (MOJIB/1T) MOHO- U TUITHIIAMUHA B UX CMECH, €CIIH U3MEPEHHBIC MTPU
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TEX jK€ YCJIOBUSAX 3HAYEHHUS oNTHYecKod mmiotHoctd mpu |=1,0 cm paBubl: A785=0,525,
A728=0,715.

11. [lanbl HeckosbkO coenuHeHuil: a) 1,2-nuxnoparan; 6) 1,1,1-tpuxnoparan; B) 1,1,2-
TpuxyiopaTas; r) 1,2,2-tpuxnopnponan; n) 1,1,1,2-rerpaxnopnponan. Onumute cnekrp [IMP
KaXXI0ro M3 HUX MO IJIa”y: 1) mpennoyiaraeMoe 4YHCIIO TPYMN CUTHAIOB; 2) MYJbTUIUIETHOCTD
Ka)KJI0ro CUTHaJIa.

12. Tlpu xonpmencarmu anwiuHa ¢ Qypdyposnom CsH3OCHO obpasyercs coenuHeHue
kpacuoro nsera C4H3OCH(CesHiNH2)2, MomstipabIii K09)GHUIIHEHT SKCTHHIIMKA KOTOPOTo mpu 518
HM paBeH 6,20-10% ®ypdypon 1 ero NPOM3BOIHBIE IPH KOHACHCAIIMH ¢ OSH3HUIMHOM 00pa3yioT
coeauHeHusi kenroro 1Bera. Ilpm 413 HM MomspHble KOI(D(UIMEHTH SKCTUHIMH PaBHBI
2,00-102 (ms dpypdypona), 1,00-10° (mas merundypdypona U Ipyrux MpoM3BOAHBIX). Jlias
aHanmmza B3suim 100 M obpasua, ororHanu Gypdypoa uU ero MNpousBOJHBIE B KOJIOY
BMectuMocThI0 500,0 M1 1 goBeH 40 MeTKH Bojoi. K amukBote o0beMoM 5,00 Mi1 moOaBuin
IPUTOTOBIICHHYIO CMECh PEAKTHUBOB, COACPKAIIYI0 aHWIHMH, U pa3daBuin Bogou 1o 20,00 mi.
U3MEPHUITU ONTHYECKYIO TIOTHOCTH TipH 518 uM (0,525) B kroBere |=1,0 cm. K apyroit anukBore
oobemoM 50,0 mMi m00aBMIM COJITHOKHCIBIN pacTBOop OeH3uamHa M pasdaBuiau g0 100,0 mur.
W3mepuin ontudeckyo mioTHocts mpu 413 um (0,451) B kioBerel=5,0 cm. Berumcnute
koHIeHTpanuio (Mr/i) ypdpypona (M(C4H3sOCHO)=96,0854 r/mMoinb) U €ro MpoOW3BOJHBIX B
pacuere Ha metmidypdypor (M(CsHsOCHO)=110,1158 1/m1) B 06pasie.

13. CkopocTh TOTOKa Ta3a-HOcHTens renms coctaBiaser 30 cmS/muH. Omnpenenute
yIepKUBAEMBI 00bEM U MPUBEACHHBIN yAepKUBaeMblii 00beM okcuaa yriepona CO Ha gaHHOMN
KOJIOHKE, €Clii BpeMsl yaepkuBanus renus 40 c, okcuaa yriepona — 6 MuH. [enuit Ha naHHOM
KOJIOHKE MTPaKTUYECKH HE COpOUpyeTcs.

14. B ananuzupyemoii mpoOe HaXOAsTCsl METaH U OKCHJI yriiepoaa. BpemeHa yaep:kuBaHus
3TUX COEAMHEHUM Ha JTaHHOM Xpomarorpaduyeckoil KOJIOHKe paBHBbI COOTBETCTBEHHO 5,50 u 7
MuH. [[luprHa NMUKOB Ha MOJIOBHHE MX BBICOTHI paBHa cooTBeTCTBEHHO 30 u 95 c¢. Onpenenure
CTeNEeHb pa3JelieHus JTuX BemecTB. @Popma MNHKOB OMu3Ka KPUBOM HOPMAJIBHOIO
pacnpeneneHusl.

15. Illupuna ocHOBaHHS Xpomarorpauueckoro muka 3TaHona cocrasmuser 20 mm. HYucio
TEOPETUYECKUX TAapesoK sl ATaHona onpeaesneHo W paBHO 2000. CKOpOCTh IBUKEHUSA
JIruarpaMMHoOM JieHThI camornuctia 1200 MmM/4. Berauciute BpeMst yiep>KuBaHus dTaHoIa (MUH).

16. BpluucnuTe YUCIO TEOPETUUYECKUX TapeloK NAaHHOW KOJOHKH JAJiSi METaHOIa, eCIU
BpeMs YIEp)KUBAaHUS 1TOTO COENMHEHUS 9 MUH., IMIHPUHA OCHOBAHMS XPOMATOTpPaPUUIEecKOro

nrka Metanoja coctarisieT 10 mm. CKOpOCTh IBHXKEHHSI TUarpaMMHOM JIeHThI 600 Mm/4.
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17. K 75 cm® 0,05 u HUTpaTa MeTtamna mpuGaBuam 5 T Karmonurta B H-popwme. ITocie

YCTAHOBJICHHS PABHOBECHs KOHIIEHTparus yMeHpmmaack 10 0,008 moms/am®

. Onpenenure
O0OMEHHYI0 €MKOCTh KaTHOHHUTA (MMOJIB/T), MPUHUMAsT MOJISIPHYIO MacCy SKBHBAaJCHTAa MeTalia
12 r/mMonb.

18. UyBCTBUTENBHOCTh JETEKTOpPa IO TEIUIONPOBOZHOCTH cocTapimsger 2-107° cm®/mr
Ouenute, Kakoil curHan 3apUKCUPYeT IOTEHUUOMETp Xpomarorpada, eciu Ha JETeKTOp
TIOCTYIIUT ra3-HOCUTENb, cofepkammii 1072% (06.) mponaHa.

19. Tlpenen oOHapyeHHs JeTEKTOpa HOHU3AIMK B IaMeHu coctasnser 1,5-1078 mr/c o
nponany. Cozepsxanue GyTana B mpobe 10 %, o6beM mpobsl 1 em®. DdhQeKTHBHOCTD KOTOHKH
st 6ytana N = 1000 TeopeTnueckux Tapenok. Bpems ynepxkuBanus Oyrana 4 MuH, MJIOTHOCTb

napos 2,7 mr/cm®. OleHuTe, JOCTATOUHA M 9yBCTBUTEILHOCTH NMPHOOpA i HACHTH(UKAIMN

Oytana B po0e. [Ipeamonaraercs, 9To Mpoda BBOAUTCS MPAKTUICCKH MTHOBEHHO.

ITPUMEP BMJIETA TOCYIAPCTBEHHOI'O D9K3AMEHA

1. I'eTepounkibl ¢ OAHMM TreTepOATOMOM: NATHYJIEHHbIe (muppoa, d¢ypas,
THO(deH), mecTHWIeHHbIe (mMUpuanH). Oco0eHHOCTH XMMHU4YecKoro crpoenusi. Iloayuyenue,
CBOICTBA, IPUMEHEHHE.

3HaTh: 0COOEHHOCTH XUMHUYECKOTO CTPOCHHUS apOMaTUYECKON T-CUCTEMBbI T€TEPOIUKIIOB,
IPOLECChl 3aMElIEHUsT U TPUCOEIMHEHUs, N30MEPHUI0, METONbl MOIy4deHHs, (pusndeckue u
XMMHYECKHE CBOMCTBA IETEPOLMKIIOB, OCHOBHbBIE HAIIPABJICHUS UX UCIIOJIb30BaHUS.

YMeTb: UCTIONIb30BaTh MpaBHila HOMEHKIIATYPhI AJIsl COCTABICHUs (POPMYI TeTEepOLUKIIOB
[0 Ha3BaHMIO, COCTABIIATH YPaBHEHHUs DPEAKIMI C yyaCcTHEM JAaHHOTO Kjacca OpraHMY4ecKHX
COECIMHECHMI.

Biagerb: NpUMEHATh TEOPETUUYECKUE NPEICTABICHHUS OpPraHUYEeCKOM XUMHUHU s
OOBSICHEHHs] PEaKLIMOHHOM CIIOCOOHOCTH M NpEACKa3aHMs IJIaBHOTO HAlpaBlICHHs peakUuil C
y4acTHUEM Ie€TEPOLUKIIOB.

2. [Honsitue npooOwl. Iloaroroska odpasua k ananausy. Cpeansss npodoa. Oréop
cpenHeill MpPoObI KUAKOCTH, TBepAOro Teja (OAHOPOIHOI0 M HEOJHOPOIHOI0 BellecTBa).
Macca npoObl. PactBopenune nmpo0bl (B Boje, B BOAHBIX PAacTBOpax KHCJIOT, B JAPYIHX
pacTBOpHUTENNAX), 00padoTka NMPOObLI HACHIINIEHHBIMH PACTBOPAMH COIbl, MOTAIIA WJIH ee
CIUIaBJIEHHE C COJISIMM.

3uath: [IpeacraBurensHOCT MPOOBI; MPo0a U 0OBEKT aHaIN3a; Mpo0da U METO/ aHAIn3a.
@akTopsl, 00YCIOBIMBAIOIIUE pa3Mep M crnocod ordopa mpencraBUTeNbHOW HpoObl. OTOOP

po® TOMOTEHHOTO M T€TePOreHHOT0 cocTaBa. CrocoObl MoyueHus: cpeiHelt MpoObl TBEP/BIX,
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KHUJKUX M Ta3000pa3HbIX BEIIECTB; YCTPOMCTBA W MPHEMBI, HCIOJB3yeMble IPH 3TOM;
nepBUYHAs 00padoTKa M XpaHEHHE MPo0; JO3UPYIOIIUE YCTPOUCTBA.

Ymetb: OcHOBHBIE CIIOCOOBI MEpeBOAa MPOoOBI B GopMy, HEOOXOAUMYIO ISl TaHHOTO
BUJIa aHAllM3a: PAaCTBOPEHHME B PA3IUYHBIX Cpefax; CIIeKaHHe, CIIaBICHHE, Pa3joKeHue MOJ
NEHCTBUEM BBICOKMX TEMIIEpaTyp, NaBIEHHUS, BBICOKOYACTOTHOTO pa3psja; KOMOMHHpPOBaHHE
Pa3IMYHBIX IPHEMOB; 0OCOOCHHOCTHU PA3JIOKEHUSI OPraHUYECKUX COSAUHEHUIN

Bnazgers: CriocoObl ycTpaHeHHsI M ydeTa 3arpsi3HEHHH U TOTEpbh KOMIIOHEHTOB MHpHU
pOOOIOATOTOBKE.

3. Pemure 3amauy: CMmech HuTpaTa HaTpus M XJjopuaa kKamus maccord 0,9814 1
pactBopuiu B 200,0 mu Boasl. Ha turpoBanue 10,00 My mosrydeHHOTO pacTBOpa 3aTpaTHIIN
10,30 M1 pacTBOpa HUTpara cepedpa ¢ Tutpom o xyopuay Hatpus 0,003567 r/mit. Berauciute

MaCCOBYIO JOJIFO HUTpATA HATPpUA B CMCECH.

3 CIIMCOK PEKOMEHJIYEMOH YYEBHO-METOJUYECKON
JIMTEPATYPBI, PECYPCBI CETU «MHTEPHET»

3.1 OcHoBHas JIUTEpPATYypa

1. AnucumoBa, H. A. Manplif IpakTUKyM 110 OPraHMYECKOMY CHHTE3y : ydeOHoe
nocobue : [16+] / H. A. Anucumona, E. C. Octpornsgos, P. U. baituypun ; Poccuiickuii
rocyJIapcTBeHHbIN nenarornyeckuii ynusepcuter uM. A. M. I'epuena. — Cankr-IletepOypr :
Poccuiickuii rocynapctBeHHbll nenarornyeckuil yHusepcuter uM. AWM. T'epuena (PITLY),
2022. — 124 c. : wun, Tabm, cxemM. — Pexum gocryma: mo mnoxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=691529 — Bubnuorp. B ku. — ISBN 978-5-8064-
3165-4. — TekcT : 31eKTPOHHBIM.

2. [IpakTukymM 1o HeopraHumdeckol xumuM : ydebHOoe mocodbue : [16+] / B. B.
Bacunwes, B. B. I'opbynosa, E. 1. Ucaesa [u nap.] ; mox pen. T. b. Bboiiosoii ; Poccuiickwii
rocy/apcTBeHHbI nenarornueckuil yuusepcurer um. A. U. I'epunena. — Caunkr-IletepOypr :
Poccuiickuii rocynapctBeHHbll negaroruueckuit yHuBepcurer uMm. AWM. I'epuena (PITLY),
2020. - 176 c¢. : wun. — Pexum gocryma: mo moammcke. —  URL:
https://biblioclub.ru/index.php?page=book&id=692217 — Bubnuorp. B ku. — ISBN 978-5-8064-
2826-5. — TeKCT : AIEeKTPOHHBIH.

3. AHanuTHYeCKas XUMHs : XMUMHYECKHE METOJbl aHajau3a : ydyeOHoe mocolue :
[16+] / O. B. bensera, H. C. T'omyGea, M. B. Tumomyk [u ap.] ; KemepoBckuit
rocy/1apcTBEHHBIN yHUBEpcuTeT. — KemepoBo : KemMepoBckuii rocy1apcTBEHHBIN YHUBEPCUTET,
2020. — 175 c¢. : wmn, Tabm, cxeM. — Pexmm pgocryma: mo mnommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684859 — butmuorp.: ¢. 166-168. — ISBN 978-5-
8353-2664-8. — Tekcrt : 1MeKTPOHHBIH.

4. I'pomos, H. B. AnanuTtnueckass XuMus 1 (GU3NKO-XUMHUECKUE METO/IbI aHAIIN3A :
COOpHUK 3a/7a4 C OCHOBaMH TE€OPHUH W TIPUMEpaMH perieHui : yaeobnoe nocoodue : [16+] / H. B.
I'pomoB, O. II. Tapan ; HoBocuOupckHii TOCYAapCTBEHHBIH TEXHMUYECKHH YHUBEPCUTET. —
HoBocubupck : HoBocuGupckuii rocyjapcTBeHHbIN TeXHu4YecKuil yHuBepeuteT, 2018. — 112 c. :
ui., Taou., rpad. — Pexum JOCTYyIIa: no MOATHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=576263 - Bbubauorp.: c. 105. — ISBN 978-5-
7782-3580-9. — TekcT : 2JIeKTPOHHBIH.
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3.2 lomosiHUTEJIbHAS JIUTEPATYpPa

1. I'OCT P 7.0.5-2008 Cuctema ctanmapToB 1o HWHGOpMAIMH, OUOIHMOTEUHOMY U
U3JaTeNbckoMy fAeny. bubmuorpaduueckas ccpuika. OOmme TpeOoBaHHMS W TpaBHIA
coctasinenus. M, Crangaptuadopm, 2008, - 16 ctp.

2. ['OCT P 7.0.12-2011 Cucrema cranapToB 1o uH(popManuu, 6HOIMOTeYHOMY H
u3areabckoMy Jeny. bubmmorpaduueckas 3amuichk. COKpalieHusi CJIOB U CJIOBOCOYETAHUH Ha
pycckoM si3bike. O6mue TpedoBanus u npaswia. M, Crangaptundopm, 2012, - 6 ctp.

3. I'OCT P 7.0.11-2011 Cucrema cranmapToB 1o uHbopmaiuu, OMOJINOTEYHOMY U
u3garenbckoMy neny. Jluccepraums u aBtopedepar auccepraumu. CTpyKTypa M IpaBHia
opopmienus. M, Cranmaptundopm, 2012, - 11 ctp.

3.3 Ilepuoanueckue U31aHus

KypHasbl 1o aHaTUTUYECKON XUMUU
JKypHas oprannueckor XuMuu
Kypuan ¢usndeckoil Xumuu
Kypnan Hepranuueckas XUMHUsI

3.4 Pecypcnl cetu «AHTEpHET?

ChemSpider (http://www.chemspider.com/). Drtor mopran coOupaer B CBOIO 0a3y JaHHBIX
CIEKTPBI — M YK€ UMEIOINECS Ha IPYTUX caiTaxX, U HOBBIE, IPUCHLIAEMBIE UCCIIEN0BATEISIMH.
Organic Chemistry Info (http://www.chem.wisc.edu/areas/organic/ index-chem.htm) — kcrarwu,
BO MHOTMX OTHOIIECHHAX BECbMa IIOJIE3HOM Il XMMHKa- OpraHMKa — pa3MELIEeH KOMILIEKT
CIPAaBOYHHKOB, B KOTOpPBIX MMEETCSd CHUCTeMaTu3upoBaHHas HHPopmanus 1o SMP-
CIIEKTPOCKOIIHH.

baza manneix NMRShiftDB2 (http://nmrshiftdb.nmr.uni-koeln.de/) conepxut 1H- u 13C-SIMP
CIIEKTPBI.

baza nannbpix HanumonanpHoro unctutyta crangaptoB M TexHosoruun CIIIA NIST Chemistry

WebBook (http://webbook.nist.gov/chemistry/) cogepXUT Macc- CIEKTpbl OpPraHUYECKHX U

HCOPTaHNYCCKUX BCIICCTB.
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