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1. Beryuienue

1.1. leJb BCTYNHUTEJIbHOT0 MCTIBITAHUS
[lenbio BCTYNMUTENBHOTO HWCIBITAHUS SBISETCS W3MEPEHHE YPOBHS BIAJCHUS 3HAHHUSIMH,
MOJTYYEHHBIMH TI0 TIPEBIIYIIEH 00pa3oBaTeIbHON MporpaMMe MOCTYNAIONIMMHU B MarucTparypy, ¢
[IEJBI0 KOHKYPCHOTO OTOOpa Juisi OOy4eHHsI TI0 00pa30oBaTEIbHOM MpOrpaMMe MarucTpaTypbl IO
HarpaBieHuto noarotoBku 04.04.01 Xumus.

1.2. TpeGoBaHusl K YPOBHIO NOATOTOBKH
Jluna, umeromue nurioMm OakamaBpa (CIENMAINCTA) U HKEJIAIOIINE OCBOUTh MAaruCTEPCKYIO
nporpammy 1o HanpasieHuto noarotoBku 04.04.01 «Xumus», NODKHBI HA BCTYNHUTEIbHBIX
UCIBITAHUSAX 110 AUCHUIUINHE «XUMHS» MOKA3aTh CIEeAYIOIINe KOMIETEHIINH:
—  CIOCOOHOCTH HCIIOJIb30BaTh MOJYYEHHbIE 3HAHHSI TEOPETHUECKUX OCHOB (yHIaMEHTAJIbHBIX
pa3aeioB XUMUH MPHU pelieHnH MpodecCHOHABHBIX 3a/1a4;
— BJQJICHHE OCHOBHBIMH CHHTCTHMYECKHMU ¥ AHAIUTUYECKUMH METOJAMU TIONyYeHUS W
MCCJIETOBAHMSI XUMUYECKUX BEUIECTB U PEaKIuii;
—  BJaJIeHUE CUCTeMOH (yH/IaMEHTAIbHBIX XUMHUUECKUX TTOHATU;
—  CHOCOOHOCTH MPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHS
XUMHUYECKON HAYKH MPHU aHAIN3€ MOJIYYEHHBIX PEe3yIbTaTOB.

2. O0ue moJI0KeHus

BerynurensHoe uCHBITaHHE MPOBOIUTCS B (opMe TecTa B MHUCBMEHHOM BHJIE, BpeMs
tectupoBanus — 120 munyT. Tect BiIroyaeT B cedst S0 BOMPOCOB 10 HOPMATUBHBIM XUMHUYECKUM
JTUCITUTIMHAMY BKJIFOYAeT TECTOBBIC 3aJaHUSI OTKPHITONW M 3aKphITON (opm, a Takke 3aJaHUsl Ha
yCTaHOBJIEHHE COOTBETCTBUS. [IpMepHOEe COOTHOIIEHHE TUIIOB BOIPOCOB CIEAYIOIIEE: 3aKphITas
dopma ¢ ogauM otBeToM — 40%, 3aKpbiTas hopMa ¢ HECKOJIBKUMU oTBeTaMu — 20%, 3a1aHus Ha
YCTaHOBJIEHUE COOTBETCTBUS — 25%, OTKpBIThIE 3a0aHus — 15%.

TecToBble 3aaHUs IPEAYCMATPUBAIOT OTBET B BUJE OYKB, 1U(DP, MOCIETOBATEIILHOCTH H)P,
koMOuHammii mudp ¢ OykBamu wian ¢pas, KOTOpPbIE HEOOXOIUMO 3alMucaTh B JIMCT OTBETOB
YCTaHOBJIEHHOTO 00pa3lia HampOTHB HOMepa 3aJaHus. JINCT OTBETOB 3aMONHICTCS PyYKOH CHHETO
WJIM YEPHOTO 1[BeTa, Ha TUTYJIHHOM JIHCTe (PUKCUPYETCs HOMEp BapHaHTa MUCbMEHHOU paboThlI.

3. Hepequb BOIIPOCOB IJIfl MOJATOTOBKH K C/IaY€ BCTYNIUTECJIBHOI0 UCIIBITAHUA

Pazoen 1 «Obwan u neopzanuueckas xumusa. Kpucmannoxumus »

OcHoOBHbIE MOHATHSA W 3aKOHbI XUMHH. OCHOBHbIE MOHATHS XUMUU. OCHOBHBIE 3aKOHBI
xumuH. CrocoObl BRIpaXKEHUSI KOHIICHTpAIMU 4acTull. Kilacchl HEOPraHMYECKUX COCNMHEHUH, UX
CBOKMCTBA M CIOCOOBI mosrydeHusl. OKUCIUTEIbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP) u nonneie
YpaBHEHUs PEaKILIA.

Crtpoenne aroma. J[OKBaHTOBOXMUMHYECKUE MOJenn aroMa. OCHOBBI KBAHTOBOM MEXaHUKH,
ypaBHeHus lllpenunrepa. KBanTtoBo-mexanudeckas mojenb aroma. CTpoeHHE aTOMHBIX sIIep.
[lepuoauueckuii 3aKOH U neproandeckas cucrteMa snemenToB .M. Menneneena.

XumMuYyecKas CBA3b. THUIIBI XUMHUYECKOW CBS3M, JJIMHA U DHEPIrUs CBSI3U, BAJICHTHBIN yroJl.
HonHEI THIT CBSI3U U €10 cBoMcTBa. KoBajieHTHAS CBA3bh U €€ CBOMCTBA. MeTO1 BAJICHTHBIX CBI3EH
(BC). Meton oTrankuBaHus BaJleHTHBIX A1eKTpoHHbIX nap (OBJII unu meton ['unnecnu). Meron
MOJIeKYJIIpHBIX opouTanielr (MO). HeBaneHTHBIE CHIIBI: BOJOPOAHAS CBS3b, METAININUECKAS CBS3b,
CHJIbI MEKMOJIEKYJISIPHOT'O B3aUMOICHCTBUS, 30HHAS TEOPHs TBEPIOIO Tea.

OcHoBbl TepMOAUHAMUKHU. TepmoauHammuueckue (QYHKIUU: TIOHSATHE O CHCTEME,
BHyTpeHHss sHeprus (AU), suransnus (AH), I-it 3akoH TepmonnHamuky, 3akoH Kupxroda. OcHoBBI
TepMOXHUMHUH: 3aKOoH ['ecca, ciaenctBus u3 3akoHa ['ecca. DuTponus (S), [I-i 3aKOH TepMOTMHAMUKHY.
Ouneprust [ m66ca (AG) u sneprust ['enpmromnsia. Koncranta pasHoBecus. CBs3b MEXTy KOHCTAaHTOU
paBHOBecus 1 sHeprueit [ mo60ca. HanpaBnenust npoTekaHusi peakiuii.



OcHoBbl KHHeTHKHM. CKOpPOCTh pEaklMH, 3aKOH JCHCTBYIOIIMX Macc, MOPSAOK U
MOJIEKYJISIPHOCTh PEaKIIMM, KOHCTAHTa CKOPOCTH, MEXaHW3M peakUuu. YpaBHEHUs AppeHuyca,
TEOpHsl aKTUBHBIX CTOJIKHOBEHHUH, TEOpHsi aOCOMIOTHBIX CKOPOCTEH, ypaBHeHHE Diipunra-llonsHu.
Bnusiaue (akTopoB Ha CKOPOCTh peakiuu. |'OMOTeHHBIH M TeTeporeHHbId Karanmus. KuneTunka
CJIO’KHBIX PEAKIUM.

PacTBOpBI HEd1eKTPOJMTOB. TepMOoAMHAMMKA IPOLECCAa PACTBOPEHMSI, THUIIBI PacTBOPOB,
30HBI B PACTBOpPE, U3MEHEHUE TEPMOJAMHAMUYCCKUX (PYHKITUN TIpu 00pa30BaHHUM 30H, IPaBUiIO (a3
I'n66ca, nnarpaMmbl OTHOKOMITOHEHTHBIX M IByXKOMIIOHEHTHBIX cucTeM. KoyuraTuBHbIe CBOHCTBA
pPacTBOPOB.

PacTBopsbl 3jekTpouToB. [Ipoliecchl MOHM3AMU W JUCCOIMALMH, 3aKOH paz0aBiIeHUS
OctBanpaa. Boga kak pacTBOpuTENb, HOHHOE MPOM3BECHUE BOJbl. pH pacTBOpa, HHAMKATOPHI U
Oydepubie pacTtBOpbl. KonuraTtuBHbBIE CBOWCTBAa pPAaCTBOPOB DIEKTPOJIUTOB. ['eTeporeHHble
paBHOBecHs. PacTBOpBI CHIBHBIX 3JIeKTponuToB, Teopus Jlebas-Xrwoxkkens. ['maponus. Teopuum
KHUCJIOT 1 OCHOBaHUU.

OcHoBbl  iekTpoxumMuu.  OKHUCIUTETHLHO-BOCCTAaHOBHUTENBbHBIM  mporiecc  (OBII),
OKHUCIIMTENIbHO-BOCCTaHOBUTENbHAs peakiusd (OBP). 'anbBaHndeckre 37I€MEHTBI, AKKyMYJISTOPBI,
KOPPO3Hsl METAJIOB. DJIEKTPOJIM3 B PACIUIABE U B paCTBOpPE, 3aKOHBI Dapajes.

KoopauHanuonnbie coegunenus. Kiaccudukanus KOOpPAMHAIMOHHBIX —COETUHEHUU.
CrpoeHne KOOpAMHALMOHHBIX COEIMHEHMH. PaBHOBecHMss B pacTBOpax KOOPAMHALMOHHBIX
COCIMHEHU.

Xumusi 31emeHToB. HMHepTHhie Ta3bl. Bomopox. OOmias xapakTepuCTHKAa TaJOTEHOB.
CoenvHeHNs TaJOreHOB € BOJOPOJOM. l'anoreHoBoAopojHble KHUCIOTHL. ['amorenuabl. OKcuibl
rasioreHoB. Kucnoponacoaepxaiiue coeinHenus rajgoreHoB. OOmas XxapakTepuCTHKa XalbKOTE€HOB.
Kucnopon. XampkoreHoBogopoabl, XaimbKoreHusl. l[lomucynbpoHoBbIe KUCIOTBL. OKCHABI p-
sneMeHToB VI rpynmsl. Kucnoponconepxkamue kuciotsl Se, Te. Kucnopoaconepxamiye KucaoThl
cepbl. O011ast XapakTEpUCTUKA P-3JIEMEHTOB V-Tpyniibl. BoropoaHble coeqMHEHNSI p-3JIEMEHTOB V-
rpynnbl. Ammuak.  Okcuapl W KHCIOPOACOJEpXkallMe  KUCIOTBhl  a30oTa M HX
comu. Kucnopoaconepxkamue coenuneHust pocdopa, Mblbika, CypbMbl U BucMyTa. Cynb(Qubl,
TaJIOTEHUIBI 1 OKCOTAJIOTEHHUIBI p-JieMeHTOB V-rpymmbl. O01mas xapakTepucTuka p-3yeMeHToB V-
rpynnsl. ['napunsl. CoeqnHeHUs yriepojia M UX XUMUYeckue cBoicTBa. COEIUHEHUS] KPEMHMSL.
CBoiicTBa COCIMHEHHI TepMaHus, oyioBa M cBuHIA. OOmIas xapakrepuctuka p-snemeHToB IlI-
rpynmsl. bopansl, 6opupsl, Gopruapuasl Metamios. pyriue OuHapHbie coeannenus 0opa. Kuciaots
6opa. x comu. XuMU4ecKrne CBOMCTBA COSAMHEHUN ATFOMUHUS U JIEMEHTOB TOJITPYIIIBI TaJUTHS.
Ob6mas xapakrepuctuka s-3i1emeHToB I m II rpymnn. Kucnoponconepxkamme coenuHenus. Mx
cBoiictBa. Cuntes. [IpuMenenue.

d-anementsl IV rpynmel. O01ias xapakTepUCTHKA COSAMHEHUH 2JIEMEHTOB MOATPYIIIIHI TUTAHA.
CocrosiHue WOHOB THTaHa, HUpKoHwWs, raduums (+4) B pacTBope. OOmas xapakTepucTuka d-
aneMeHToB V rpynnbl. CoelMHEHUs 3JEMEHTOB MOATPYIIbI BaHAAUS B PA3JIMYHBIX CTENEHSX
okucnenus. Mx croiictBa. CocTosTHUE HOHOB BaHAIMS M HUOOUS B pacTBope. OO11as XxapakTeprucTuka
d-anementoB VI rpynmel. Coenunenust xpoma. COCTOsSIHUE HOHOB XpoMa B pacTtBope. CoeMHEeHus
MosnbieHa, Boib(pama. Mx cpoiictBa. CocTosiHMEe MOHOB MOMOJIeHAa M BOJb(paMa B pacTBOpE.
O6mas xapakrepuctuka d-3nementoB VII rpynmnel. CoetuHEHHS 3JI€MEHTOB MOATPYIITBI MapraHIia.
CBoiicTBa OWMHApHBIX W CJOXKHBIX COCIWHEHWHM DJIEMEHTOB MOATPYNIbl Maprania. OoOrmias
xapakrepuctuka d-snementoB VIII rpymmel. CemeiicTBo >xene3a. IlnmatnHOBBIE MeTaibl U UX
coenuHeHus. buHapHble coemuHeHHMss W uX cBoiicTBa. OOmas xapakrepuctuka d-anemMeHToB I
rpynnsl. Kuciopoacoaepxaiine coequHEHNs TOATPYNIbI MEU, UX cBoiicTBa. COCTOSHHE HOHOB B
pacTBope. buHapHbBIE COEIMHEHHS W KOMIUIEKCHBIE COEIMHEHHMS SJIEMEHTOB MOATPYIIIBI MEIU.
OO0mass XapakTepUCTUKAa 3JIEMEHTOB MNMOArpynnbl HHUHKA. CBONCTBA OKCHUAOB M THUIAPOKCHIOB.
CocTtosiHue MOHOB B pacTBOpe. buHapHbie coeMHEHUs U UX CBOMcTBa. KoMIIeKCHBIE COeTMHEHUS
AJIEMEHTOB.

Kpucramnoxumusi. Cummerpusi BHEIIHHX (GopM KpucTawioB. Ilmomans, ock W THEHTP
cummeTpun. VHBEpCHOHHBIE U 3€pKaJIbHO-NIOBOPOTHBIE Oocu. Bua cummerpun. Kateropum u



CUHTOHUM, MX OO0IlIMe W OTIMYUTENbHble Npu3Haku. Kpucraminueckas pemierka. TpaHcusuus,
MJIOCKOCTh CKOJIb)KEHHUSI U BUHTOBBIE Ocu cuMMeTpuu. Sueiiku bpase. Kpucramnuueckas ctpykrypa.
@akTOppl, ONpENENSAoIUe  CTPYKTYpY  KpuUCTaIoB.  CTPYKTypHBIE  THIIBI  METAJLJIOB,
WHTEPMETAUTUIOB, TMPOCTHIX BellecTB-HeMeTaioB. CTPYKTypbl OWHApHBIX HEOPTaHUYECKUX
COEIMHEHUIN HENEPEXOJHBIX W MEPEXOJHbIX METauioB. CTPYKTYpbl TPOMHBIX HEOPraHUYECKUX
COCIMHEHUM.

Pazoen 2 «Ananumuueckas xumus

IIpeaMer W MeToabl AHAJIMTHYECKOM XHMHHM. AHAINTHYECKAass XUMHA KaK Hayka.
OCHOBHBIE aHATUTUYECKUE TIPOOJIEMBI: CHIDKEHUE TIpe/ieia 0OHAPYKEHUST; TOBBIIICHNE TOYHOCTH U
n30UpaTETHLHOCTH, O00ECIIeUeHHsI SKCIPECHOCTH, aHaiMu3 O0e3 pa3pylleHHs, JIOKAJbHBINH aHaJIN3,
JMCTaHLIMOHHBIN aHanu3. Buasl ananuza. MeTtoabl ananuTudeckoi XxuMun. CEHCOphI U TECT-METO/IbI.
CranmapTHble W HECTaHIAAPTHBIE METOJbl aHANN3a. AHAIUTUYECKUM CHUTHAJl B XUMHUYECKHX M
MHCTPYMEHTAJIbHBIX MEeTOJ1ax aHanu3a. CBOWMCTBAa aHAIUTUYECKOTO CUTHAJIA.

IIpoGooTé0op M mMpoGomoAroToBKa. TeopeTHyeckre OCHOBHI OTOOpa MpEeACTaBUTEIBHOMN
pOOBI TBEPBIX, XKHUJIKUX U Ta3000pa3HbIX BemecTB. OCHOBHBIC IPUEMBI IPOOOTIOITOTOBKH.

OcHOBHBIE THIIBI XMMHUYECKHUX PeaKIuil B AaHATUTHYECKON XMMUH.

Koncrantsl paBHOBecust peakiuii u mpoiieccoB. COCTOSIHHE BEIIECTB B HJCATbHBIX U peaTbHBIX
cucreMax. TeopeTnueckue pacueTsl MX aKTUBHOCTH U KOHIIEHTpauuu. [loBeaeHne 3neKkTponuToB u
HEDJIEKTPOJIUTOB B pacTBopax. KoadhuimeHTsr akTHBHOCTH.

CkopocTh peakuuu B XMMHYECKOM aHamM3e. KuHeTnueckue MeTo/1bl aHaIu3a.

Kuciaorno-ocHoBHble peakumu. Teopermueckue pacuersl pH pacTBOpoB  KHCIIOT,
OCHOBaHUH, cojiel u ux cmecei. bydepnsie pactBoprl. BydepHas eMmkocTs.

Peakuumn xomiuiekcooOpa3oBanusi. OyHKIMOHAIBHO-aHAIMTUYECKUE TIpynnbl. BiusHue
UX TPHUPOJIBI, PACIIOJIOKEHUS, CTEPEOXMMHMHM MOJIEKYJ peareHTa Ha €ro B3anMOJECHCTBHE C
HEOPraHMYECKUMHU HOHaMu. Teopus aHaJOTHil  B3aUMOJCWUCTBUS HOHOB  METAJUIOB  C
HeopranmueckuMu peareHtamu tuna H,O, NH3z u HoS u xucnopon-, a3or-, cepocoaepxanumu
OpraHUYECKUMH peareHTaMu. Xenarbl, BHYTPUKOMIUIEKCHbIE coelnHeHus. IOHHbIE acCcolMaTHhI.

OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIuu. DJIEKTPOAHBINA MOTEHIHaN. YpaBHEHHUE
Hepucra. Teoperuueckue pacueThbl HallpaBIeHUs AHATUTUUYECKUX PEAKIIUN U KOHCTaHThl PABHOBECHS
PEIOKC peaKIrid.

Metoabl BblIejleHHs, pa3lejeHuss M KOHUEHTPUPOBAHMS. IJKCTPaKUUA. 3aKOH
pacnpeneneHus. TUIbI S3KCTPAKIIMOHHBIX cucTeM. PeskcTpakuuu. Paznenenue 31€eMEeHTOB METOIOM
skcrpakiun. Kosddunuent pactnpenenenus. Crenens uzpiedeHus. Gakrop pa3aeneHusl.

Metoabl ocaxkaeHusi M coocaxkaeHusi. [pynmnoBble peareHTHl W TpeOOBaHHUS K HUM.
Pa3nenennie KaTHOHOB M AHMOHOB Ha aHAJTUTUYECKUE TpyNIbl. CXeMbl CUCTEMAaTUYECKOT0 aHaJn3a.

Xpomarorpagpuueckue  MeTOAbl  aHaau3a. TeopeTHyecKHue  OCHOBBI  METOJA.
Knaccudukanuss METOJOB MO arperaTHOMy COCTOSIHHIO TOABM)KHONW W HEMOABMXKHOW (a3, 1o
MEXaHM3MY pa3JelieHus, [0 TeXHUKe HCnonHeHus. CrocoObl TONy4YyeHUs XpoMaTorpaMm
(poHTANBHBIA, BEITECHUTEIHHBIN, ITFOCHTHBIH).

JApyrue meroabl pa3aesieHHMs M KOHUEHTPUPOBAHUS. OJIEKTPOXUMHUYECKHE METOJBI.
Otronka (muctuiuisanus, cyonmumanus). MemOpanasie Mmetosl. CopOrus. dnoranus.

Nnentndukanmusa M ompeaeseHHMe BEIIECTB XUMUYECKMMH W HHCTPYMEHTAJIbHBIMU
MeTOoJaMHi. MacKUpOBKA U IEMAaCKUPOBKA B aHAJTUTUYECKON XUMUH.

MeTtpoJiornyeckue OCHOBbI XHMHYECKOro aHaausza. Kiaccudukamms morpenrHocTei
aHanmu3a. CrnocoObl omeHkH MpaBuibHOCTH. CTaHmapTHble oOpa3ipl. Cratuctuueckass oOpaboTka
pe3ynbTaToB. CriocoObl MOBBIIIEHHSI BOCIPOM3BOAUMOCTH U MPaBUILHOCTH aHaiu3a. Opranuzanus
U METOJIOJIOTHSI METPOJIOTUYECKOTO OOECHeUeHUs JEATeTbHOCTH aHATUTHYECKON CITyKOBI.
AKkpeauTanus 1abopaTopui.

I'paBumerpuuecknii anaaus. Teopetnueckue ocHOBBI MeTona. Ocanurenu. IlorpemHoctu
B TPaBUMETPUYECKOM aHajau3e. 1peOOBaHUS K OCAIUTEIHPHOM M TpaBUMETPUUYECKON (opmam.
H3meHeHne cocraBa 0cajika 1Py BBICYIIUBAHUY U TPOKAJIUBAHUU. TepMOTrpaBUMETPUYECKUM aHAIIU3.



DIIEKTPOTpaBUMETPHS.

TurpuMerpudeckue  Meroabl  aHaamu3a.  KHCJIO0THO-OCHOBHOe  THTpPOBaHHe.
Teopertnueckne OCHOBBI MeToAa. TurpaHThl. KuCIOTHO-OCHOBHBIE WHIMKATOPhl. KpuBbie
TUTPOBaHUsA. BinsHNE BEMNYMHBI KOHCTAHT KUCIOTHOCTH WJIM OCHOBHOCTH, KOHIEHTPALUU KUCIIOT
WJIM OCHOBAHMM, TEMIEPATYPHl HA XapaKTEP KPUBBIX TUTPOBaHUA. KHMCIOTHO-OCHOBHOE TUTPOBaHUE
B HEBOJIHBIX cpenax. [lorpemHocTy THTpoBaHHUSL.

MeToabl OKHCIHUTEIbHO-BOCCTAHOBUTEIBLHOIO THUTPOBAHMSA. TE€0OpPETHYECKHE OCHOBBI
Merona. [lepmanranaromerpus. Mogomerpus u nonumerpusd. JJuxpomaromerpus. IlepBuunsie u
BTOPUYHBIE CTaHAAPTHl. THAMKATOPBL.

OcaaurtenbHoe THTpOBaHWe. TeopeTHueckue OCHOBbI MeToja. KpuBble THUTpoOBaHUS U
CIocoObl YCTAaHOBJICHUS KOHEYHON TOYKU TUTPOBAHUS; MHAUKATOPLI. [lorpentHocTu TUTpOBaHMUSL.

KommniiekcoHoMeTpUYecKkoe TUTpoBaHWe. lcronb3oBaHME aMHHONOJIMKApOOHOBBIX
KHCIIOT B KOMIUIEKCOHOMeTpuu. KpuBble TuTpoBaHus. MeTamIoXpoMHbIE HWHAUKATOPBI.
CeneKTUBHOCTb TUTPOBAHUS U CLIOCOOBI ee moBbltIeHus. [lorpenHoct TuTpoBanus. [IpakTuueckoe
IIPUMEHEHUE.

DJIeKTPOXUMHMYECKHe MeToAbl aHaam3a. OOmas xapakTepucTUKa Kiaccuukanus
METOJIOB. DJIEKTPOXUMHUYECKUE AUeKr. NHANKATOPHBIN AIEKTPO U JIEKTPOJ CPABHEHHS.

IMorenunomerpusi. Teoperndyeckue OCHOBBI MeTona. Kiaccudukaiuss HOHCENEKTUBHBIX
INEKTPOAOB. DieKTpoaHas QyHKIUSA, KOA((ULIIMEHT CEeIeKTUBHOCTH, BpeMs OTKJIMKa. bruoceHcopsl.
[ToTeHuMOMETpHUUECKOE TUTPOBAHHUE.

Kyionomerpusi. 3akon @apanes. CrocoObl ompeneneHrs KOJWYECTBA AIICKTPUYECTBA.
[Ipsimas KyTOHOMETpHS U KYJIOHOMETPUYECKOE TUTPOBAHUE.

Boabramnepomerpusi. Teopernueckue OCHOBBI MeToAa. OiekTponabl. [lomydenue wu
XapaKTEpUCTUKA BOJIBTAMIIEPHOM KpuBOH. YpaBHeHue HMibkoBuya. I[loTeHnmMan 1OJIyBOJIHBL.
CoBpeMeHHbIE BU/IbI BOJIBTAMIIEPOMETPUU AMIIEPOMETPUYECKOE TUTPOBAHUE.

CrnexkTpockonuyeckue MeToAbl aHaaAu3a. OCHOBHbBIE 3aKOHBI M3JIYYEHHs U IOIJIOIIECHUS
3JIEKTPOMAarHUTHOIO U3ITydeHHUsl. CBs3b AaHATMTUYECKOTO CUTHAJIA C KOHLIEHTPALUEN ONPEeIsieMOro
KOMIIOHEHTA.

ATOMHO-3MHCCHOHHBIN MeToA. TeopeTnyeckne OCHOBBI METOJIa U AaHAIMTUYECKHUI CUTHAJL.
MeTponoruueckue XapakTepUCTUKA U aHAJIMTUYECKHME BO3MOXKHOCTH MeToAa. Ammaparypa.
KauecTBeHHBIN U KOJTMYECTBEHHBIN ATOMHO—MUCCUOHHBINA aHAJIU3.

ATOMHO-a0COpPOUMOHHBIN  MeTOA.  AHaIUTHYECKUH  CcUTHajl.  MeTposoruueckue
XapaKTepUCTUKU U aHATUTUYECKUE BO3MOXHOCTU MeToa. Anmaparypa. ATOMU3aTOphbI (IUIaMEHHbIe
Y HETUIaMEHHBbIE). VICTOUHMKYN U3ITy4eHHUs.

MougexkyasipHasi adcopOumMoHHast CIIEKTPOCKOMMS (ciexktpodoromerpus).
Teopernueckne OCHOBBI MeToAa. Ammaparypa. Kmaccudukaius ammaparypsl COTIacHO CIIOCO0Y
MoHOXpomaTu3auu (hoToMeTpsl, creKTpodoToMeTphbl). OCHOBHBIE TPUYUHBI OTKJIOHEHHS OT
OCHOBHOTO  3aKOHA  CBETOINOIMJIOIIEHUS  (MHCTpyMEHTalbHble ¥  (DU3UKO-XUMHUECKHE).
doromeTpuyeckue aHamuTH4eckue peareHThl. CrocoObl OmpeneNneHrs KOHIEHTPAllUKd BEIIeCTB.
W3mepeHne BBICOKHMX, HU3KUX OINTHYECKUX IUIOTHOCTEH (muddepeHunanbubiii metox). Breibop
ONTUMAJBHBIX YCIOBUM aHanu3a. AHaJIM3 MHOTOKOMIIOHEHTHBIX CHCTEM. MeTpoaornyeckue
XapaKTEPUCTUKU U AaHATTUTUYECKHE BO3ZMOXKHOCTH.

Metoabl KkoJiebaTeIbHON cnekTpockonuu. KomebaTtenbHble CHEKTPhI MOJIEKYNI. Mx
ocobenHoctH. Kiaccugukarms MeTo0B 1o criocodam mnosryueHust kosebarenbHbix criekTpoB (MK- n
KP-cnextpockonus). [IpunnunuansHaas cxema npuoopa. OCHOBHBIC THITBI HICTOYHUKOB WU3JIYYCHHUS,
neTekTopoB. KauecTBeHHBIN (MOJIEKYISIPHBIN, CTPYKTYPHO-TPYIIIOBOM) U KOJUYECTBEHHBIN aHAJIN3
Merogamu K- n KP—cnekrpockonumu.

JIroMuHecHeHTHBIA aHaamM3. Teoperndyeckrue OCHOBBI MeTOJna. MeTposiornyeckue
XapaKTEPUCTUKH U aHATTUTUYECKNE BO3MOKHOCTH METO/1A.

JApyrue Meroabl aHaam3a. Macc—crnekrpomerpus.  XpoMaTO-MacC-CIIEKTPOMETPHUSL.
Pesonancusie (D11P-, AMP-criekTpockonusi) u simepHble METOJIbI. PEHTIreHOBCKAsI CIIEKTPOCKOITHS.
PagnoaktuBanoHHbIN aHanu3. AHanu3 0e3 paspymeHus npoosl. J{MCTaHIIMOHHBIN aHanu3. AHAIN3



MOBEPXHOCTH.

Pa3zoen 3 «Keanmoean mexanuxka u keanmosas xumusa. Cmpoenue gewyecmea

JKCIepUMEHTAJIbHbIE OCHOBbI KBAHTOBOi MexaHHKH. OOBEKTH MakpoMupa U
MUKpoMHpa. KBaHTBI 3JEKTPOMarHUTHOIO H3JIY4YEHUs. OHEPrusi W HMIIYJIbC KBAaHTOB
AIIEKTPOMArHUTHOTO  M3JIyueHHs. 3aKOHBl COXPAaHEHHUs SHEPruM W  HUMIylbca (OTOHA
3JIEKTPOMAarHUTHOIO U3JTy4YECHHUS.

OcHoOBbI KBaHTOBOW MexaHMKHU. [lmaHerapHas mozaens atoma (Monenb Pesepdopna).
Teopema Hpnmoy. Iloctymar bopa o KBaHTOBaHMM MOMEHTa HMITYJbCa d3JEKTpOHa (IIPaBUIIO
KBAaHTOBAHUs). DHEprusi U paauyc OopoBckoil opOuthl. IlpaBuno uvactor bopa. YpaBHenue ne
Bbpoitnst. BonHOBOM mocTymaT cTaiimoHapHOCTH OOPOBCKOM AIEKTPOHHON OpOHUTHI. CTaTUCTHYECKOE
TOJIKOBaHUE BOJIH Jie bpois.

MaremaTu4ecKuil annmapart KBAaHTOBOM MexaHUKM. OnepaTtopskl, JUHEUHBIE ONEPATOPHI,
npaBuia JIEHCTBUA Mapbl ONEpaTopoB Ha (DYHKIHMIO. Y CIOBUS JIMHEHHOCTH omnepatopoB. [Topsmok
JNEeHCTBUS JIMHEMHBIX omeparopoB Ha (yHkuuoo. KoMmMmyTupyromye U 3pMUTOBBI ONEPATOPHI.
OmneparopHoe ypaBHEHHE Ha cOOcTBeHHbIE 3HadeHHs. COOCTBEHHBIC (DYHKIIMM U COOCTBEHHBIC
3HauYeHMs orneparopa. Teopema 0 COOCTBEHHBIX 3HAUEHHUSAX ONEPATOPHOIO YPAaBHEHUSI.

IMocTynaTrel KBaHTOBOI MexaHukM. IlocTynar o crmocobe mpeoOpa3oBaHUs ypaBHEHHI
KJIACCUYECKOW MEXAaHUKH B YPAaBHEHHE KBAHTOBOW MeXaHUKH. OmnepaTtopsl BpEMEHH, KOOPIAUHATHI,
UMITyJIbCa, KHHETHYECKOM W MOTEHUUaIbHON »Hepruu. Oneparop KHUHETUYECKOW DSHEPIUU
MUKpPOOOBEKTOB, JBIKYIIUXCS B TpeXMEpHOM IMpocTpaHcTBe. [locTynaT o QyHKUHMH COCTOSHUS
O00BEKTOB MHUKPOMHUpA. YCJIOBUS HOPMHPOBAHUS, OPTOTOHAIBHOCTH W OPTOHOPMHPOBAHHUS
BoTHOBBIX (pyHkmuii. [loctynat Ilpenunrepa. Iloctynat o cynmeprno3unuu COCTOSHHA OOBEKTOB
MuKpomupa. IlocTymar o0 aHTUCHMMETPUYHBIX CBOMCTBaX (YHKUUH COCTOSHUS CHCTEMBI
MHUKPOOOBEKTOB.

KBaHnToBasi MexaHnKa MOJeJbHBIX cHUCTeM. ['aMWIbTOHMAH U BOJHOBOE YpaBHEHHE IS
YaCTUIbI, KOTOpas JBMXETCA B OJHOMEpPHOM IOTEHUMAIbHOW siMe. PemeHue crannoHapHOTO
ypaBHenust Illpeaunrepa pans dYacTHIBI, KOTOpas CBOOOJHO JBHXKETCS B  OIHOMEpPHOU
MOTEHITMATBHOW siMe. KBaHTOBaHWE SHEPTUU YACTHIIBI, CBOOOJHO ABWXKYIIEHCS B OJHOMEPHOU
NOTEHIMATIBHON siMe. BeposATHOCTh MECTOHAXOXIEHHUSI YacTHUIIbI, KOTOpasi CBOOOIHO ABIKETCS B
OJHOMEPHOM MOTEHIMaIbHON siMe mpu n = 1,2,3. Y310Bble TOUKU. ['aMUIBTOHMAH M BOJHOBOE
ypaBHEHHUE JJI1 aTOMa BOAOPOJa.

OcHoOBHbIE NPUOJINIKEHUSI pacyeTa JHEPIUH U JIEKTPOHHON CTPYKTYPbl XUMHYECKHX
coenHenmii. Bapuanonnas teopema. [IpoOHbie U TOYHBIE BOJIHOBBIE (DyHKIMU. BapuarmoHHbINH
Meron Purtna. ['aMWIbTOHMAaH W BOJHOBOE YpPaBHEHHME Il CTAllMOHAPHOTO COCTOSIHHS
MHOTOaTOMHBIX cucteMm. [lpubnmxenne bopHa-OmnmenreiiMepa. DJIEKTPOHHOE CTAIMOHAPHOE
ypaBHenue lllpeaunrepa. DneKTpoHHAs] SHEPTHUS MHOTOATOMHBIX CHCTEM B MpuOIMxkeHuu bopHa-
Omnnenreiimepa. [lonHas sHeprus oOpa3oBaHUsT MHOTOAQTOMHBIX CHUCTeM B IpuOimxeHuun bopHa-
OmnmnenreiiMepa. OTHOAIEKTPOHHOE PUOMKEHHE XapTpu. MHOTO3JIEKTPOHHAS BOJTHOBAS () yHKITHS
Xaprpu. [Ipubmmxenne camocoriacoBaHHoro noist Xaptpu. [lorennan XapTpu MEKIIEKTPOHHOTO
B3auMOIeCTBUS. MHOTOAIEKTpOHHAs BosHOBas pyHkmus Ciatepa. [Ipubmmkenne Xaptpu-Doka.

Teopusi Mos1eKyJISIpPHBIX 0pOuTaseii. MosiekynsipHble OpOuTaNu, NPUOIMKEHHE THHEHHON
KOMOWHAIIMM aTOMHBIX opOuTaneii. ATOMHBIE OpOWUTanu - Oa3WCHBICE BOJHOBBIC (DYHKIIUH.
KBanroBble umcna. Mojens aroma B BaJ€HTHOM MpuOmmkeHUd. KoiamyecTBO MOJIEKYISPHBIX
opOuTanel, ONMUCHIBAIOIINX ANEKTPOHHOE COCTOSHUE XUMHUYECKOM YaCcTUIbL. 3aHSThIE JIEKTPOHAMHU
u BakaHTHble MO. I"'pannunsie MO.

KBaHTOBOXMMHUYECKHIT pacyeT MOJIEKYJISIPHBIX nmapaMeTpoB. [loTeHInan noHuzanuu u
CPOACTBO 3JIEKTPOHHO-MOJIEKYJISIPHBIX CHCTEM 10 TeopeMme Kynmanca. AHanu3 31€KTPOHHOU
34CEJICHHOCTH aTOMOB, 3JIEKTPOHHAs IUIOTHOCTh M 3JEKTPOHHBIM 3aps/l HA aTOMax B MOJIEKYJaXx B
npubimkennn Maunkena. [lopsiok xumudeckoit cBsizu mo KoyrncoHy. DHeprust nauccoruanuu
XUMHYECKHX COEAMHEHUH Ha paguKkaibl Wid HOHBL. OCHOBHOE, BO30YXKJIEHHOE CHUHIJIETHOE U
TPUILIETHOE IEKTPOHHOE COCTOSIHME MOJIEKYJISPHBIX CUCTEM M HUX CIHMHOBAs MYJIbTUIUIETHOCTD.



3aps v CIIMHOBAs MYJIbTUIIETHOCTh PAJUKAIOB, MOHOB U NOH-PAIUKATIOB XUMUYECKUX YaCTHII.

XuMnueckas cBsi3b. CTPYKTYpHO-XMMHUUYECKAsi OPTaHU3alMs BEUIECTB B TBEPJOM, KUIKOM
¥ Ta3000pa3HOM coCTOSIHUSIX. KOHIeNIMK 371eKTPOXUMHUYECKOTO 1yalli3Ma, BaICHTHOCTH, B TEOPUU
XUMHYecKoi cBsi3u. OpOUTaANbHO-3apsIHAS KOHIICTIIIUS TEOPHUH XUMHUECKON CBSI3U: CBSI3BIBAIOIINEC
U HECBS3BIBAIOIIME AJIEKTPOHHBIEC IMaphl; CBS3BIBAIOIINE M aHTHUCBs3bIBatonre komOuHauuu AQO;
OPHUHIMIT OPOUTATBLHOTO COOTBETCTBHUS. OHEPrusi IBYXaTOMHBIX B3ammojeictBuii (Eap) B
npuOMKeHnn MalliKeHa: pe3oHaHCHble U OOMEHHBIE JIBYXaTOMHbIE B3aWMOJEUCTBUA,
ANEKTPOCTATUUECKHE JIByXaTOMHBIE B3aUMOJACHCTBUA. ODHEPrus JUCCOLMAIMU XHUMHYECKUX
coequHennii. KoHuenmmusi cuii B TEOPUM XHUMHUYECKOW CBsi3u: TeopeMa [enbmana-dDeitHMaHa,
IpUPOJa XUMUYECKOH CBSI3U B MPUOIIMIKEHUH JIeKTpocTaTudeckoi TeopeMsl I'enpmana-delinmana,
TeopeMa BUpHaJia, MPUPOJa XUMHUUIECKON CBA3H B MPUOIIMKEHUHN TEOPEMbI BUpHaJa.

ATOMHO-MOJIEKYJIIDHASI apXMTEKTypa XUMHYeCKHX coeanHeHuil. I[loBepxHOCTH
MOTEHIIMAJIBbHON SHEPTrUM MOJIEKYJISIPHBIX CHUCTEM M €€ CBOWCTBA. PaBHOBECHOE COCTOSIHHE B
MOJIEKYJIApHBIX cucteMax. [loHsTre o anmHe XxumMudeckout cBsi3u. Gusnyeckue IBIEHUs, Ha KOTOPBIX
OCHOBBIBAIOTCSl CIEKTPOCKONMUYECKHE W JUGPAKIUOHHBIE METOIbl OMpPENEICHUs IMapaMeTpoB
MOJIEKYJIIPHOM CTPYKTYphl. BO3MOXXHOCTH 1 OTpaHUYEHUsI METOAa PEHTTEHOCTPYKTYPHOTO aHalIn3a
B CTPYKTYpHOH XHMHUHU. BO3MOXHOCTHM W OTpaHMYCHHs] METOJa Ta30BOM 3JeKTpoHOTpaduu B
CTPYKTYpHOW XUMHUU. DKCIEpPUMEHTaIbHbIe (DAaKThl BIUSHUS KPUCTATMYECKOTO OKPYKCHHS Ha
MOJIEKYJISIPHYIO ~ CTPYKTYpy. MonekynsipHble KoH(OpManud U KOH(GOpPMEpPhl XUMHUYECKHX
coenquHeHni. KonnuecTBEeHHBIH COCTaB CMeCH KOH(OPMEpOB, OMpPEIEICHHEe KOHCTAHTHI
KOH(OPMAIIMOHHOTO PaBHOBECHS C OOJBIIMAHOBCKOTO pacmpeeieHuss KOHPOPMEPOB B UX CMECH,
ompejeneHne KOH(MOPMAIMOHHOTO COCTaBa CMeCH KOH(OPMEpPOB METOJAaMH MOJEKYISIPHOM
cnekTpockonuu (Meroa MopuHo-Baranabe-Munzycumu), METOJIOM JTUTIOJIBHBIX MOMEHTOB.

MouJekyJsipHasi HoHu3anus. BepTtukansHas u aauabaTruueckas HOHU3AIUS MOJICKYISIPHBIX
cucreM. [Ipubnmxenne @panka-Konnona. BepTukanpHblii TOTEHIIMAT MOHU3AIUN, BEPTHKAIHLHOE
CPOACTBO K DJIEKTPOHY, aauabaTUYecKuil TOTEHIMAT HMOHU3AIUHU, auabdaTHuecKoe CPOJICTBO K
3JIEKTPOHY, UX OINPEAEIIEHHE KBAHTOBOXUMUYECKUMH MeTo1aMu. [ loTeHInan noHn3annu u CpoJICTBO
K DJICKTPOHY MOJIEKYJISIPHBIX CUCTEM B MPUOIIMKEHUH TeopeMbl Kynmanca.

Mouiekyasipaass noasipudanusi. [IOCTOSIHHBIE 3JIEKTPUYECKUE JUIOIBHBIE MOMEHTHI
XUMUYECKUX coeauHeHuid. [lpupoma TNOCTOSHHOTO 3IEKTPUYECKOTO JTUIOJIBHOTO MOMEHTA
MoJeKysipHbIX cucteMm. Pacuer Meromamu MO JIKAO 3apsnoBoid KOMIIOHEHTBI JTUMOJIBHOTO
MOMEHTA XUMUYECKUX COeANHEHUN. MoliekynsipHas Moiasipu3alus U NoJIIpU30BaHOCTb. Y pABHEHHUE
Knay3suyca-Moccotu. UHIyuupOBaHHBIN AUMOJBHBIA MOMEHT M MOJAPU30BAHOCTh XUMHUYECKHX
COCIMHEHUIN. OJIEKTPOHHAs NOJApPU3aLUsA XUMUYECKUX coelnHeHud. CBsA3b DIEKTPOHHOU
MOJISIpU3AIMHU C TIOKaszaresieM mpesioMyeHus BemecTBa (ypaBHeHnue Jlopenna-Jlopentiia). AToMHas
noyisipu3anus XUMHYECKUX coeAuHeHud. CBs3b aTOMHOW MOJIApU3AIMU CO CHEKTPaJIbHBIMU
XapakTepUCTUKaMH BenlecTBa. OpHEHTAallMOHHAs MOJSApU3ALMS XUMUYECKUX coeAuHEHUH. CBs3b
OPUEHTALIMOHHON TOJSPU3YEMOCTH C TOCTOSIHHBIM JJIEKTPUUECKUM JUIOJbHBIM MOMEHTOM
XUMUYECKHX coennHeHWi. YpaBHeHue J[ebas. CBSA3p MOCTOSHHOTO JJIEKTPHYECKOTO IUTIOJIBLHOTO
MOMEHTa MOJIEKYJl BEIIeCTBA C €€ MAaKPOCKOMUYECKUMHU XapaKTepUCTHKaMu: &, np, d.
DKCIEPUMEHTAIBHOE OINPEAEIIEHUE MOCTOSIHHBIX AIEKTPUUYECKUX TUMIOIbHBIX MOMEHTOB

Pazoen 4 «Opzanuueckas xumusn»

Crpoenne oprannyeckux coeanHeHuil. Teopus xummuueckoro ctpoeHust A.M. Byrneposa.
N3omepusa. OCHOBBI y4e€HHUsSI O MPOCTPAHCTBEHHOM CTPOCHUM OPraHUYECKUX COEAUHEHHUH. Buasbl
MIPOCTPAHCTBEHHOM H30MEPUM - TEOMETPUYECKAS M ONTHYECKAasA. THUMbl XUMHUYECKOW CBS3U B
OpPraHMYECKUX COCAUHEHMSIX. TUIbl THOpUIn3aluy aTOMa yriepo/ia U HalpaBlIeHHOCTh THOPUAHBIX
opOuTaneii B MPOCTPAHCTBE. G— U T—CBA3b. [€OPHS DIIEKTPOHHBIX CMEIIECHWN: WHIYKIIMOHHBIN
apdext, >pdext konbioranuu. [unepkonsioranusa. Knaccudukanms opraHMYeCKHX peaKIIHi.
Pearentsl paaukanbHble, 31eKTpoduiIbHble U HykJIeoduibHble. [loHsTHE 0 MeXxaHU3Me peaKIHH.
Homenxknarypa MIOITAK oprannueckux coeAMHEHUH.

Ankanbl. ['oMonoruueckuid psja ankaHoB. M3oMepus: CTpyKTypHass W ONTHYECKas.



Kondopmanuu. Ilonsitne o koHGOpMAIMOHHOM aHaiau3ze. Meroapl momydeHus. Duznueckue
CBOMCTBAa aJKaHOB, 3aKOHOMEPHOCTHM HX HM3MEHEHHS B TOMOJIOTMUECKOM psSAy. XUMHUYECKHE
cBoMcTBa. Peaknmm paaukaibHOTO 3aMelleHus. PeaknmoHHass CIOCOOHOCTh W CEJIEKTHUBHOCTH
MEPBUYHOTO, BTOPUYHOTO U TPETHYHOTO aTOMOB yriiepoaa. CTpoeHrne U cTabMIbHOCTh CBOOOHBIX
panukanoB. Peakiuu geruaprupoBaHusi, OKHCIEHUS, TPeoO0pa3oBaHus MPU BBICOKUX TEMIEpaTypax,
UX MPOMBIILIEHHOE 3HaYEHUE.

Ankenbl. ['oMonornueckuii  psiag ankeHoB.  M3omepus.  MeTonpl  MOJTy4YEHHUS.
OnekrpodunsHOE MpUcoeTuHEHMs, MexaHu3M. [lonsaTue o m- U G-komruiekcax. KapOkaTnoHsl, ux
CTaOWJIBHOCTh B  3aBHCHUMOCTH OT cTpoeHus. [IpaBmmo MapkoBHukoBa. PaaukanbHOe
npucoennHeHne K ankeHam. llepekucHbrii addexkr Kapama. Karanuruyueckoe ruapupoBaHue,
peakuus runpodopupoBanus. LuknonpucoeauHeHus: mo n1BorHON cBs3u. Oxuciaenue mo Baraepy,
no [IpunexaeBy. /lecTpyKTUBHOE OKHCIIEHUE TBOWMHOM CBSI3H, €0 UCIOJIb30BAHUE U YCTAHOBJIEHUE
CTPOEHHUsI alKeHOB. Peakunu ankunvpoBaHus ankeHamu. [lomumepusanms. Peaknuu B aummiabHOE
MOJIOKEHUE.

Aaxaauenbl. Kimaccudukanus. Mzomepus. KoHbrorupoBaHHbIe AUEHBI: OyTaIUCH, U30TPEH.
[onmyuyenne. 1,2 u 1,4-npucoenuHeHrne MO 3IEKTPOPMIBHBIMY MexaHusmy. [IpucoenuHenue
BoJloposia. JlueHoBwiil cuHTe3 Jluibca-Anbaepa. CHHTETHYECKMH W TPUPOJIHBIA KaydyKH, HX
crpoeHue. Bynkanusanusa kaydyka. Pe3una.

Anxkunbl. ['omonornueckuid psig ankuHoB. M3omepus. Meroasl mnonydenus. [lpupona
TpoitHo# cBsizu. Ilpucoenuuenne k ankuHaMm. MeXaHU3M 3JIEKTPOQUIBHOTO U HYKJICO(PHIBEHOTO
MPUCOETMHEHUS K alkuHaM. [ mapupoBanue anknHoB. C-H-kucnotHocTs aneruiiena. Konnencanus
AJIKUHOB C aJbJEeTU/IaMU U KeTOHaMU. [{u-, Tpu- 1 TeTpaMepu3aius aleTHIeHa.

AJIMIIUKJIMYECKUE YIJIeBOAOPOoaAbl (IIUKJI0ATKAHBI, aJKeHbl, IHeHbl). Knaccudukarusi.
CoBpeMeHHBIE MPEACTABICHUSI O CTPOCHUHU, YCTOWYMBOCTD ITUKI0anKaHOB. KoH(popManus 1UKIoB.
AxcuanibHbIE W JKBaTOpHaybHble CBsi3M. HomeHkmarypa. MeTonbl mojydeHUs. XHUMHYECKHE
cBoiictBa. M3omepmsarust mukioB. Crnenuduueckue peakiuy MalblX ITUKIOB. L[uKioankeHbl u
[IUKJIOATKaIueHbl. MeTo bl oTydeHus, cBoiicTBa. HeobpaTumerit karanus 3enuHckoro. [lonstue o
TepIeHax.

Apenbl. COBpeMEHHBIE MPEJICTABICHUS O MPUPOJE U KPUTEPUU apoMaThudHOCTH. [IpaBuio
Xrokkens. HeGen3onauple apoMaTHueckue cuctembl. ['omomnoruueckuit psg 6enzomna. Mzomepus,
HOMeEHKJIaTypa, ctpoeHnue. Xapakrep C-C cBsa3u B OeH30Je. DHEPTHsl pe30HAHCHON CTaOMII3aIiy.
[IpomebIneHHsie ¥ 7a00paTOPHBIE METONBI TMOJIydeHUs apeHOB. OcCOOCHHOCTH (HU3MYECKHX H
XUMHUYECKHX CBOMCTB O€H30Jla M €ro MpOW3BOIHBIX. Peakiuu 31eKTpoduiIbHOrO 3aMelieHHs B
OCH30IbHOM siJipe. MexaHu3M 3THX PeaKIui, M- W G-KOMIUICKCHL. BnusHue 3amecTuTeneii B
OCH30JILHOM SIpE HA €ro peakIuOHHYI CHocoOHOCTh. IlpaBuna opueHTanmmu. Peakuum
npucoeauHeHus B Oenzone. O30HOMM3 O€H301a, OKHCIEHHWE B MAJCUHOBBIM aHTHUIPHI,
U30MEpHU3aIMK MPH OCBElIeHHH. Peakium ¢ ydacTueM OOKOBBIX Iierel apeHoB. MHoOrosiiepHbie
apeHbl C HEKOHJIEHCUPOBAHHBIMHU SIApaMu: TU(PEHUIT, COeTMHEHUS T1- U TPU(EHUIIMETAHOBOTO Psija.
Mertoap! nonydenus. Peakuuu B sipo ¥ 10 METAHOBBIM aToMaM yriepona. TpudeHnIMeTuIbHbIH
pajukan, KaTMoH W aHuoH. llpuuuHbl, ompegensdoomue wux cradbuinpHOCTh. Kpacurenu
TpU(PEHUIMETAHOBOTO Psifia. APEHBI ¢ KOHJIEHCUPOBAHHBIMH SIIPAMH JTUHEHHOTO W aHTYISPHOTO
ctpoeHusi. CpaBHUTENbHAs OIEHKAa apoOMaTHYeCKOM XapaKTepucTHKuW OeH3oia, HadTanuHa,
dbeHanTpeHa U ux dHeprum Aenokammzanuu. Hadramuu. CuHTe3 W3 coenuHeHU# psina OeH3ona.
Peakuuu snextpodunsHoro 3amenienus. [Ipapuna opueHTauu npu 31eKTPOPUILHOM 3aMElICHHUH.
Oxwucnenue u ruipupoBanue. AHTpateH u penantper. Meronsl nonydenus. OcoOEHHOCTH peakuu
3eKTpoUIBHOTO 3aMenieHus. Peakiuy npucoeuHeH s, OKUCICHHS] U BOCCTAHOBJICHHUSI.

I'anorennpousBoanbie. MeToabl nonyyeHus. CTpoeHUE U XUMUYECKUE CBOMCTBA. Peakims
HYKJICO(PHIHHOTO 3aMEIICHUS TajoTeHOB B amkuiraioreHuaax. Mexanusm Sn1 u Sn2. Crepeoxumust
peakuuii B 3aBHCHUMOCTH OT MEXaHH3Ma. BIusHUE SJIEKTPOHHBIX U CTEpUUYECKUX (AKTOPOB B
cyOcTpare, NpUPOIBl YXOASIIEH TPYIIbl peareHTa, pacTBOpUTENs. AMOUIEHTAaTHbIE HOHBI.
Mexanu3M HYKICO(PWIBHOTO 3aMEUICHHS B apWITAJOTeHHIaX W HX OCOOCHHOCTH. Peakiuu
OTHIEIJIEHUS TajoreHoBo1opoioB. [IpaBumio 3aitneBa. Mexanusm E1 u E2. Konkypenuus peakuii



3aMEIlEeHNs] U OTIUEIUIeHUs. B3aumoneicTBue rajaoreHIpou3BOAHBIX C METaUlaMHM, Y4acTHE B
PEAKUHUIX AIKUIUPOBAaHUS. MeTOABI MOJyYeHUsI U CBOMCTBA.

I'uapokcunbubie coeaunenusi. Crimptel U (eHonsl. Meron monydeHus. DPuznyueckue
cBoicTBa. BojopoaHast CBsi3b U €€ BIUSHUE HA TEMIIEPATypbl KUTICHUS U TUIaBJICHUS. XUMUUYECKUE
cBoiicTBa crupToB U (heHonoB. Kuciaornocts. OcobernHocTr (peHoMpHOTO THApOKCcHiIa. OCHOBHBIE U
HYKJICO(UIbHBIE CBOWCTBAa OKCHIIPOM3BOAHBIX, ANKOTOIATOB W (henonsToB. HykieodumsHoe
3amenieHue. llomyyeHue mNpocThIX M CHOXKHBIX 3¢pupoB. OKuCIEHHE CHUPTOB U (EHOJIOB.
Crnenuduueckne CBONCTBA CHUPTOB. BHYTpEHHSIT MU MEKMOJICKYISIpHAST JIETHIPATAIHUs CIIHPTOB.
Cnemuduueckne cBoricTBa (eHomoB. Peakumm 3neKTpogriIbHOTO 3aMelmieHuss B (eHOJax.
AKTHBHUpYIOIIME ¥ OPHCHTHPYIOINIWE BIUsSHUSA ruApokcwina. KouaeHcanus QeHoma C
dopmanbaerunom. HenaceiienHsle cnupThl. EHONMB, HMX TayroMepHOe paBHOBECHE C
KapOOHMIIBHBIMU coefnHeHusIMH. [IpaBuno DnbpTekoBa-OpneHmeriepa. MeHONbI KaK YCTOMYUBBIE
eHoutbl. ['mukomu. [munepuna. Metozs! nonydeHuss. OCOOEHHOCTH XUMHUYECKUX CBOMCTB.

IIpoctobie 3¢pupsbl. Knaccuduxanus. N3omepus. Homenknarypa. [lonyuenue. Xumuyeckue
cBoricTBa. {uknmuaeckue mpocteie dGupbl. OKCHJ ATHIICHA. Y CTOWYUBOCTh OL-OKCHIOB. Peakimu
HYKJICOUITHHOTO MPUCOSANHEHUSI. DIMOKCUTHBIE CMOJBL. KpayHa(hupshl.

KapOonunbubie coenmnenusi. Knaccudukamms. Homenkmarypa. Meroapl moiydeHwHs.
Crpoenne kKapOOHMIIEHON TPYIIIBL. XMMHUYECKHE CBOMCTBA albJIETUI0B U KETOHOB, HYKJICO(PHIEHOE
NIPUCOECIMHEHNE W 3aMelleHue. BoccraHoBiIeHME anbAeruoB M KETOHOB JO CIHPTOB M
yriaeBonopoaoB. OKHUCIIEHHE alNbIETU0B U KETOHOB. AJIbJIOJIBHO-KPOTOHOBAsI KOHJIEHCAIIMSL.
MetuneHnoBas U KapOOHUIIbHAS KOMITOHEHTHI. CpaBHUTENbHAS XapaKTepUCTHKA CBONCTB ajlbIEeTHI0B
U KeToHOB. HenaceimeHHble KapOoHuibHBIE coefauHeHus. Kerensl. Ilomydenue u cBoiicTsa.
Konsbroramnust KapOOHWIBHON M ATHJICHOBOW TBOWHOM CBsI3H. OCOOCHHOCTH PEaKIINil TPUCOCTUHECHMS
(1,2 u 1,4-npucoenunenue). [lukapOoHWbHBIE coeAnHEeHHsS. Kraccudukaius, TIMOTyIeHHE,
0COOEHHOCTH XMMHUYECKUX CBOMCTB. XuHOHBI. [lomydyenue. CBoricTBa.

Kapo6onosbie kuciorbl. Knaccudpukarus. Mzomepus. Homenknarypa. MeToabl mony4yeHus.
Crpoenne KapOOKCHIBHOW Tpymmbl. Accoruaius KapOOHOBBIX KHCIIOT. BiusHUE 3IEKTPOHHBIX
3 ¢eKToB 3amecTuTeNeil Ha KUCIOTHbIE CBOMCTBAa. Peakunu KapOOHOBBIX KHCIIOT: IMOJyYeHHE
(GYHKIIMOHATBHBIX ~ TPOU3BOAHBIX, rajoreHupoBanue 1o ['emo-Donbrapay-3eIuHCKOMY,
NeKapOOKCHUIMPOBAaHUE, OTHOUICHHE K OKUCIMTEISIM M BOCCTAHOBUTEISIM. Ol-, [3- HEHACHIIIEHHBIE
KUCIOTHL. OCOOEHHOCTH XMMUYECKOTO MOBE/IEHUS, 00YCIOBICHHbIE KOHBIOTAIIMEN ABOMHON CBSI3U U
KapOOKCHUIBHOM Tpynmbl. JlukapOoHOBBIE KHCIOTHL. MasnoHoBas kuciota u ee 3¢pup. CH-
KHCJIOTHOCTh METHJICHOBOM TPYIIIIBI.

DyHKIIMOHATIBHBIE TPOU3BOJIHBIE KAapOOHOBBIX KHUCIOT, uX cBorcTBa. Comn. ClOXHBIC
a¢upsl. [anoreHruapuaspl ¥ aHTUAPUIBI KAPOOHOBBIX KUCIOT. HUTPUITBI B aMUIBI.

A3otconep:xkamue coennHenus. Knaccudukanusa. Hutpocoenunenms. Homenkmatypa.
Mertoas! nonydeHusi. CTpoeHHEe HUTPOTPYIIIBL, €€ JIEKTPOHOAKLIEITOPHBIN XapakTep. Kuciornocts
U TayToMepusi anudaTUYecKuX HHUTPOCOSAMHEHUN (allMHUTpPOCOeAMHEHHUs). BoccraHoBieHue
HUTpocoenuHeHnid. HykineopuibHoe 3aMelieHHe B HUTPONPOU3BOAHBIX O€H3051a, KOMIUIEKC
Meiizunreiimepa. Amunbl. Homenkiarypa. M3omepusi. CTepeoXwmus TPETUYHBIX aMHHOB H
YETBEPTUYHBIX AMMOHMEBBIX COJIEH U OCHOBaHMI. MeTo/1bl U3BJICUEHUSI IEPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX aMHHOB. OCHOBHOCTh M HYKJI€O(DUIBHOCTH aMUHOB. Peaknuum aMHHOB Kak
HYKJIeODUIbHUX peareHToB. /lMaszocoenuHeHus: apomarudyeckue u anmudarudeckue. [lomyuenue.
CTpoeHne M TayTOMEpHUs apOMATHYECKHX JUA30COCIMHEHUN. Peakumu aMa3oCOeqUHEHH C
BbIJICIEHUEM M 0e3 BbIIeNeHusi a3ora. Peakium asocouyeranus. A3okpacurend. JlmazomeTas.
MeTtopl IOJTy4eHus, CTpoeHue, CBOoMcTBA. CTpOCHHE M peaKIIMOHHAsI CTIOCOOHOCTh KapOEHOB.

DJieMeHTOOpraHuveckue coequHenus. Kraccupukanus. Homenknatypa. OOrmmas
XapaKTEPUCTUKA DSJIEMEHTOPraHWYECKUX COEAMHEHUN M XapakTep CBSI3M MEXIYy YIJIEepoJIoM U
9JIEMEHTOM B 3aBUCHMOCTH OT €ro IOJOXEHHS B nepuoauueckoil cucreme. Cepocopepxaline
oprannyeckue coeauHeHus. Knaccudukarus. Tuonsl. Cynbhunbl. CynbpoHbl U CYTb(HOKCHIIBI.
Cynbpoxucinorsl. Ctpoenue. Mertonsl monyueHus. CpoiictBa. CynbhamuaHble Ipenaparsl.
®dochopoprannueckue coeauHeHus. Kmaccubukamus: dochun u ankundochunsl, GochuHOBas,



dbochoHoBass KUCTOTHI, GochHUHOKCHA. METONbI MOTydeHHUs, B3aUMHBIC MPEBPAIIECHUS, PEAKIUS
ApOy3oBa. KpemHwuiiopraHudeckne COCIUHEHHUs, WX KIacCH(UKaIUs, HOMEHKIaTypa. MeToJsl
MOJYy4YEHHs, CBOMCTBA, CHUHTE3 MOJUMEPOB. Mertamnopranndeckue coenuHeHus. HomeHknatypa.
OO01re MeTobl IOJIY4EHHUs, CBOMCTBA.

I'uapokcukucaorsl. Krmaccupukamus. Homenkmarypa.  ATtomHOCTh.  OCHOBHOCTD.
N3omepus. OtnocurensHas (D-, L-) u abcomrotHas (R-,S-) - koHPUTYpanus ONTHYECKUX H30MEPOB.
[IpaBuno Nuronpma-Kana-Ilpenora. Metonpl momydenus: o0mue u cnenupuieckie. XuMUYECKHE
CBOIiCcTBa: 00mIMe U crienudrueckue.

Oxcokuciaorbl. Kiaccudukammsi, n3omepusi, HOMEHKJIAaTypa U cTpoeHue. OOmme u
cneuuduyeckne Meroapl mnonydeHus. OOmmMe U crenu@HuuecKue CBOWCTBA OKCOKHCIOT.
AneToykcycHbIN 3(uUp, BbIIEICHNE TAyTOMEPHUX (HOPM, MPUUYUHBI OTHOCUTEIHLHOW CTaOMIbHOCTH
€HOJLHOU (popMBl. Peakiinu KeTOHHOU 1 €HOJNBHOH (OopM arleTOyKCyCHOTO 3dupa.

AMMHOKHCJIOTHI. Knaccudukamms. Nzomepus. Howmenxknarypa. [Tpupoansie
AMUHOKUCIIOTBI, UX crepeoxumus. OOmme u crenuduyeckue MeToNbl moiydeHus. dusnueckue
CBOHMCTBa, OeTamHbl (IBUTTEP-UOHBI). AMQPOTEPHOCTh. XHWMHUYECKHE CBOWCTBA: OOIIHE |
cnerududeckue. [lentuapl u nomunenTtuabl. [lenTuaHas CBA3b, METOJBI MONYUYEHUS TENTHIOB U
nonunenTuaoB. benku, nux oOuias xapakrepuctuka. [Ipeacrasnenue o cTpoeHUH OETKOB: IEPBUYHAS,
BTOpPUYHAs], TPETUYHAS U YETBEPTUUHAS CTPYKTYPHI.

Yraesoawl. Krnaccuduxamus. MoHocaxapuIibl: TEHTO3bI, T€KCO3BI, allbJI03bl, KETO3bI.
Crepeonsomepuss MOHO3. AOCOMIOTHAasE W OTHOCHTENbHAas KoH(urypauuu. D- m L- psuel, ux
CTEPEOXUMUYECKOE POJCTBO C TIUIEPUHOBBIM aibjaeruaoM. Kompyaro-lienHas TayToOMepus.
MyrapoTtanus, o- U 3-aHOMepHbl, TIUKO3UAHBINA TuapoKcui. [Ipoekironnsie Gpopmynsl Duriepa u
nepcnekTuBHbIe popMyibl Xeyopcea. [IpocTpaHcTBEHHOE CTpOeHHUE anbaoreKkcos3 - popma "kpecno".
[Mupanosusie U QypaHo3HbIC MUKIBL. METOIBI COKpAIICHUs U YBEIHUEHUS e MOHOCAXapUIOB.
CBoiicTBa, peakIMd  OTKPBITOH W  IukiIndeckod  ¢opm. BoccranaBnuBawomme
HEBOCCTaHaBNMBarone nucaxapuasl. CoictBa. [lonucaxapuasl. Kpaxma, riamkoreH, nemuono3a
(xknetuarka). CBOMCTBA.

I'erepouukisbl. Knaccudukanus. Homenknatypa. ApoMaTHueCKHe T€TEPOIHKIBI. XapakTep
JIEJIOKaIN3aluu T-3JIEKTPOHOB B MATH- U HIECTUWICHHBIX reTepolukiax. BrnusHue rerepoaroma.
CpaBHUTENNbHAS XapaKTEPUCTUKA apOMATUYHOCTH OCEH30/la W apOMAaTUYECKUX TeTEPOIUKIIOB.
[TsaTuunennsie rerepouukiibl. CTpoeHHe, apoMaTUYHOCTh. BiMsHHMe mpuponbl rerepoaroma Ha
apOMaTUYHOCTH, HEHACHIIIIEHHOCTh U aua0()oOHOCTh. O0IIue U creluuIecKue METO bl CHHTE3A.
B3anmuble TipeBpallleHus reTepoOlUKIOB. XUMUYECKHE CBOMCTBA. OCHOBHOCTh U KHUCJIOTHOCTb.
AmnodpobHOoCTh (hypaHa, mupposia U MHAoJAa. BoccTaHoBieHue. B3auMHoe BiMsHHE aTOMOB B
uMuaa3oe u nupasosue. Metoasl nonyyenus. Peakuuu snekrpoduiibHOro 3amenieHus. YactnyHoe
u nosHoe BoccraHoBieHue. llectnunennsie rereporukibl. [lupumun. Crtpoenue. [lonyuenwue.
PeaknmonHass crnocoOHOCTh. XWHOJIMH, HW30XWHOJIMH, akpujauH. CtpoeHue. ApOMaTHYHOCTD.
CpaBHUTENbHAS peakIMOHHAs crnocoOHocTh. Ilomyuenue. Peakmuum snexkrpoduiasHOTO U
HyksieopmibHOro 3amenieHusi. OCHOBHbIE CBOMCTBA. [lMa3uHbl: MUpa3uH, MUPUMHUINH, THPUAA3HH.
Crpoenne. CpaBHUTENbHAs peaKIMOHHAs cocoOHOCTh. MeToabl monyudeHus. HykneopunbHoe n
anexktpodpuiabHoe 3amenieHue. OCHOBHBIE CBOWCTBa. Peaknuu OKHUCIEHUS-BOCCTAHOBJICHUS.
[IupumuvHoBbIe OCHOBaHMs, uX cuHTe3. IlypuH, crpoenue. IlpousBoaHble TypuHA: T'yaHHH,
aJICHUH, TUIIOKCAaHTUH, KCAHTUH, MOY€Bas KUCIIOTA.

Pa3zoen 5 «@usuueckan xumusn»

Yactp 1. Xumnueckasi TepMOJIMHAMHUKA.

OcHoBHbBIE MOJIOKEHHSI XUMHYECKO TepMoauHAMUKH. VcTopus pa3Butus GU3HIECKOM
XMMHHU KaK CaMOCTOATENbHOM HaykH. TepMoIMHaMHYECKIE CUCTEMBI H rporecchl. Knaccuduxamnms
U METOIbl UX OMHUCAHMUS.

IlepBblii 3aKOH TepMOAUHAMMKH. [IepBbIil 3aKOH TEPMOJUHAMUKHU, BHYTPECHHSS JHEPIUs
KaKk (YHKIUS COCTOSHUSA CHCTeMbl. Pabora pacmpeHus W aauabaTHYeCKud TMpoIecc Jist
uneanbHoro rasza. Kamopuueckue kodddunmentsr. TermoeMKocTs NmpH MOCTOSHHOM oOBbeMe U



TeMIeparype. 3aBUCUMOCTb TEIUIOEMKOCTH OT TeMIEpaTypbl. DHTAIbIUS KaK (QYHKIUS COCTOSHUS
cuctemsl. TemrieparypHasi 3aBUCUMOCTb SHTAJIBIIUN PEAKIIUH.

Tepmoxumusi. CTaHIapTHBIE COCTOSIHHUSI M YCJIOBHUS, MPOCThIE BemiecTBa. 3akoH ['ecca,
TEPMOXUMHUYECKHE CXEMBbl. BBIUMCIEHUS CTaHIAPTHOM SHTAJIBIUU DPEAKIHUH C HCIOJIb30BAaHHEM
CTaHJapPTHBIX TEIJIOT 0Opa30BaHus, CrOPaHUsI, pACTBOPEHUS, pa3BeaeHus. [IpuOamKkeHHbIe METO b
pacuera TerIoT 00pa3oBaHUs M CTOPAHUSL.

Bropoii 3akon Tepmoaunamuku. [loctynater Knaysuyca u KenpBuna (Tomcona). Iukmn
Kapno, ypaBHenue Knaysuyca. DHTponus Kak (YHKIHS COCTOSHHS, BBIPAXEHHE BTOPOTO 3aKOHA
TEPMOJMHAMHUKN B BUJe HepaBeHcTBa Kiaysuyca. 3akoH BO3pacTaHUs SHTPOIUHU, KPUTEPHUU
IIPOTEKAHUs CIIOHTAHHBIX IPOLIECCOB B U30JIMPOBAHHOM CHCTEME. BTOpOH 3aKOH TEPMOJIMHAMUKU B
dopmynupoBke IlpuroxkuHa, mpou3BOACTBO SHTPONUU IPH YCTAHOBJIEHUHU TEIJIOBOro OanaHca.
W3meHeHne »>HTpONMM NpPU NPOTEKAHUU IPOMU3BOJBHOIO IpOLECCa B IPOU3BOJILHOM CHUCTEME.
OHTpOmNUs B PAa3IUYHBIX MpoIleccax C HIealbHBIM ra30M, W3MEHEHHE SHTPONHUU HpHU (Ha30BbIX
nepexonax. Teopema HepHcra, nocrymar IlnaHka, BBIYMCIIEHHS SHTPONHMU CHCTEMBI IIPH
temnepatype T.

XapakTepucTuieckue (yHKUMM H TepMOAMHAMHYECKHMe MNOTeHHuaybl. CBOOOIHAS
sHeprusi ['mb6ca w cBoOomHass SHeprus [enmpMrosbia Kak (GYHKIUM COCTOSHHUS CHCTEMBI.
TepmoauHaMuYeckre MOTEHIHAIBl U XapakTepuUcTHYeckhe (GyHKIMH. 3aBHCHMOCTH CBOOOTHOMU
sHepruu ['n66ca u cBoOOHOM SHEPrUM ['eabMroblia OT TeMIIepaTyphbl U AaBIIEHUS Ui WCAIbHbBIX
U pealTbHbIX Ta3oB, (YITUTUBHOCTh U KOAXPPHUIHUEHT (HYTUTUBHOCTH. XUMHUECKUH MOTEHIIMAT KakK
KpUTEpUN TEPMOJUHAMUYECKOTO PAaBHOBECHS U CIIOHTAHHOTO MPOTEKAaHHUs MPOIECCOB B OTKPBITHIX
cucremMax. CootHomenne MaxkcBemna, ypaBHeHue ['uG6ca-/{rorema. OOmme Kputepuu
TEPMOJMHAMHYECKOIO PaBHOBECHsSI M CIOHTAHHOTO MPOTEKAaHUS MPOLECCOB B H30JMPOBAHHBIX,
3aKpPBITBIX U OTKPBITBIX CUCTEMAX.

Tepmoaunamuka pacTBopoB. TepmonuHamuyeckue QYHKIUH HI€ATbHBIX PacTBOPOB
razos. PaBHoBecue KUIKHUM pacTBOp - HACBIIIECHHBIN I1ap. BelpakeHHME XMMUYECKOTO MOTEHIMala
KOMIIOHEHTOB pacTBOpa uepe3 JIaBJieHHE HACBHIIEHHOrO Mapa W (yruTUBHUCTH. 3aKoHbI Paymns u
I'enpu, uneanpHble W TpeAeTIbHO pa30aBlieHHBbIE PACTBOPHL. PeanbHble PacTBOPBI, AKTUBHOCTH
KOMIIOHEHTOB pacTBopa, Ko3((UIMEHT axkTUBHOCTU. PacTBOPHUMOCTH TBEpABIX BEUIECTB C
o0pa3oBaHNEM HACATBHBIX M HEUICATbHBIX PacTBOPOB. TemmepaTypa KpUCTATU3AMH U KUTICHUS
pacTBOPOB HENETYy4yuX BeEIIeCTB. SIBIeHHE OcMOca, TEPMOAMHAMHMKA OCMOTHYECKOIO JaBJICHMS,
ypaBHeHue Baut-I'oda. O6parusiit ocmoc. [lepBrrii 3akon KonoBanoa, ¢ppakiinoHHas neperoHka,
pextudukanms. Bropoit 3akon KonoBanoBa, a3e0TpOITHBIE PACTBOPHI.

®a3oBoe paBHOBecMe B OJHOKOMIIOHEHTHBIX cHcTemax. PaBHoBecue ¢a3 B
OJIHOKOMITOHCHTHBIX ~CHUCTEMax, yCJIOBUsA paBHOBecHs, mpaBuiao ¢a3 ['ubbca. JlaBneHue
HACBILIEHHOI'O IIapa ¥ €ro 3aBUCHMOCTb OT TeMueparypbl. Pa3oBble EPEX0/Ibl IEPBOIO U BTOPOIO
pona. marpamma cocTosiHUS BOAbI, (pa3oBble Mo, (UrypaTUBHBIE TOYKH, JIMHUU (Ha30BOTO
PaBHOBECHUS U UX ypaBHEHHS, TpOilHas TOUYKa, KPUTHUYECKOE COCTOsHUE. JlMarpamMma COCTOSHMS
JTUOKCHJIA yriiepo/ia, cyonuManus u aecyonumanus. luarpamma coCTOSIHUS CEpbl, METacTaOUIIbHbIE
COCTOSIHUSI, EHAHTUOTPOITHBIE (pa3oBbIe mepexo/ibl. MOHOTpOIHBIE (Pa30BbIe MEPEXO0/Ibl, TUarpaMMa
coctostHus 6eH30(eHoH, mpaBmiio OcTBaIbA.

®a3oBoe paBHOBecMe B JIBYXKOMIIOHEGHTHBIX cHcTemax. Jluarpamma cocTosHUsA
JBYXKOMITOHEHTHBIX CHUCTEM C MPOCTOM 3BTEKTUKOW, MpaBuiio pblyara. da3oBble IuarpaMMbl
JIByXKOMITOHEHTHBIX CHUCTEM C 0Opa30BaHHMEM OTPAHUYCHHBIX M HEOTPAaHHMYEHHBIX PACTBOPOB B
TBepAbIX (hazax. [[uarpamme cOCTOSAHUS ABYXKOMIIOHEHTHBIX CUCTEM C 00pa30BaHUEM XUMHUYECKOTO
COEIMHEHUS, KOTOPBIE IIJIaBSATCSI KOHTPYIHTHO M MHKOHTPYEHTHO. JKHIKOCTH, KOTOPbIE OTPAaHUYEHHO
CMEIINBAIOTCS, BEPXHSS U HWXKHSIS KPUTHUECKHE TEMIEpaTypbl pacTBOPUMOCTH, OIpe/eieHHE,
npaBuio AunekceeBa. lIpuHIMIBI MOCTpoeHUs auarpamMM (a3oBOro pPaBHOBECHS, KpHUBBIE
OXJIQXKJIEHUS, TEPMUYECKHUM aHaIH3.

®da30Boe paBHOBeCHE B TPEXKOMIIOHEHTHBIX CHCTeMaXx. TpeyroibHble AMarpaMMbl U UX
cBoiCcTBa. JluarpaMMbl COCTOSIHUSI TPEXKOMITIOHEHTHBIX CMECEH >XUIAKOCTEe C OrpaHuYEeHHOU
B3aMMHON PacCTBOPUMOCTBIO. 3aKOH PACIIPEAETICHUS U SKCTPAKLU.



Xumuyeckoe paBHoBecue. [Ipsimast u oOpaTHas peakuuu, , TEepPMOJIMHAMUYECKHE YCIOBUS
XUMHUYECKOTO paBHOBECHA. 3aKOH JIEWCTBHS MacC, TEPMOJMHAMHYECKUW BBIBOJ KOHCTAHTHI
paBHOBecus. M300apHBI TMOTEHIMAI XMUMHYECKOW PEaKlUH, YPaBHEHHE H30TEPMBbI XUMHUYECKOM
peakuuu. CraHmapTHBIA W300apHBIA MOTEHIMAT XUMHUYECKOW peakiuu. COOTHOIICHHE MEXIY
KOHCTAHTaMH PaBHOBECHS, BIUSHHUE JaBJIEHUS HA XUMHA4Yeckoe paBHoBecue. [Ipunnun Jle-Ilarense-
bpayna, npuMeHeHue peakluMH CHHTE3a aMMHMaKa. 3aBUCHUMOCTb XUMHUYECKOTO PAaBHOBECHS OT
TEMIIEpaTypbl B Y3KOM JHalna3oHe Temieparyp. XUMUYECKOE DPaBHOBECHE IIPU NPOTEKaHUU
XUMUYECKON peaKklluy B T€TEPOreHHbIX CUCTEMAX.

Yactp 2. XUMHYECKasi KHHETHKA M KaTAJIM3

dopmajibHasA KHHeTHKA. CKOPOCTh U KOHCTaHTa CKOPOCTH XMMUYECKOM peakini. OCHOBHOM
MOCTYJIaT XUMUYECKON KHUHEeTUKH. [lopsanok u MonekymnsipHOCTh peakiuu. HeoOpaTumble peakinu.
Peakuuu HyneBoro mopsiika. MoOHOMOJNEKyJspHas HeoOpaThMas peakiys HEepBOTO MOpsAKa.
bumonexynspHas HeoOpaTuMas peakuusi BTOporo nopsaka. HeoOparumas peakius n-ro mnopsijika.
Mertoap!l omnpeneneHusi o0IIEro MOpsAKa peakuud. MeTolbl OmpefeNeHUs MOpPAIKa PEeaKkIHud IO
BEIIIECTBY. 3aBUCUMOCTh CKOPOCTH peakiuu oT Temmeparypsl. [IpaBuno Bant-I'odhda. YpaBuenue
Appenuyca.

Kuneruka ciaoxHbix peakmnuii. OOpatumple peakuur. MOHOMOJIEKYJIIpHAs oOpaTumas
peakuus nepBoro nopsiaka. [lapannensueie peakiuu. [locnenoBarenpabie peakuuu. [IpubnmkeHHbIe
METO/Abl XMUMHUYECKOM  KHHETHKH: METOJl KBAa3WCTAIMOHAPHBIX  KOHLEHTpAUUW; METOJ]
KBA3UCTAIIIOHAPHOTO PABHOBECHOTO MPUOIHKEHUSI.

TeopeTuyeckue MNpeACTABJEHUS XMMHUYECKOW  KHMHETHMKH. Teopusi  aKTHUBHBIX
CTOJIKHOBeHUH. [IpuMeHeHNE MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH UICAIBHBIX I'a30B B XUMUYECKOU
KuHeTHKe. OD(PQPEeKTHBHBIA TUaMeTp CTOJKHOBEHHs. [UWMoTe3a aKTUBHBIX CTOJKHOBEHHI.
[IpumeHeHre TeOpUu CTOJIKHOBEHHUH K OMMOJIEKYJSIpHOHN peakuuu. PacueT KOHCTaHTBI CKOPOCTH.
Teopusi akTUBHOrO Komiuiekca. [IoBepXHOCTh MOTEHIIMATBLHONM SHEPrUU. AKTHUBHBIN KOMIUIEKC U
koopauHata peakiuu. [Ipoduib myTn peakiuu. BeIBoJg OCHOBHOTO ypaBHEHUS TEOPUH aKTHBHOTO
KOMIUIEKCa JJii OUMONEKYISIpHbIX peakuuid. CBoOonHas dHeprus axkTUBalUMU. MOHO- H
TPUMOJIEKYJISIPHBIE PEaKIIUH B TEOPUH CTOJIKHOBEHHUH U aKTUBHOTO KOMILIeKca. MOHOMOJEKYIISIpHbIE
peakuu MO TEOPHUH AKTUBHBIX CTOJKHOBEHHH U HMX OUMOJEKYNISPHBIA MEXaHU3M aKTHBAIUH.
MoHOMOJIEKYISIpHBIE PEaKUU U TEOPHUs aKTUBHOIO KOMIUIEKCAa. TpUMONEKYJISIpHbIE pEaKIuu B
TEOpPUM CTOJIKHOBEHUM W AKTUBHOIO KoMmIulekca. Peaknmm B pactBopax. [IpuMeHnenume teopum
AKTHBHBIX CTOJIKHOBEHHUH K peakiusiM B pacTBope. Peakiuu B pacTBOpe W TEOpHUS aKTUBHOTO
KoMIUIeKca. Y paBHeHHne bpencrena-beeppyma. BiinsiHue HOHHOW CHIIBI HA CKOPOCTh PEAKIIHH.

Kunernka nenHbix 1 GoTroXuMHYecKHX peakuuid. OCHOBHBIE CTaJUM LIETTHOM pEaKIMH.
Jnuna nenu u 3BeHO nenu. KnHeTHKa Hepa3BETBICHHBIX LIEMHBIX PEAKIUA HAa MPUMEPE peakuuu
oOpa3oBanus ¢ocreHa. Pa3BeTBieHHbIe memHble peakinuu. [lomyocTpoB BocruiameHneHus. Craanu
dboToxuMHuuecko peakmuu. 3akoHbl QoroxumMuu. KBaHTOBBIM BbIXOJ. (OCHOBHBIE THIIBI
dboToOXHMMHUECKUX peakiuid. Paznmuaust Mexay GOTOXMMHYECKUMU U TEMHOBBIMH PEAKIIUSIMHU.

I'omorennnblii karamm3. OCHOBBI TOMOreHHoro karanu3a mno Ilnuransckomy. CauTHBIN
MEXAHU3M U CTAAUMHBIA MEXaHU3M I'OMOIeHHOro kKaraimia. OOInnil KUCIOTHO-OCHOBHOM KaTajus.
[TepBuuHbIii W BTOpWUYHBIA coJieBble d(PdekThl. Crernuduueckuii KHUCIOTHO-OCHOBHOW KaTayu3.
DyHKIMA KUCT0THOCTH ['ammera.

I'ereporennniii karaau3. ['ereporeHHbli katain3. (OCHOBHBIE CTAJIMM TE€TEPOrE€HHON
KATAJIMTUYECKOW peakuu. XapaKTepHbIE 4YepThl TETEPOreHHOro Karaiau3a. AKTUBALUS B
TeTepOTreHHBIX KaTaIUTUYECKUX peakiusx. AKTUBHpoBaHHas ajcopouus. Kunerndeckas u
muddy3noHHas 00IaCTH TeTepOreHHO-KaTAIUTUYECKOTO TMpouecca. KuHeTnka TreTeporeHHbIX
KATATUTUYECKUX PEaKUUi B CTATUYECKUX YCIOBUAX. VICTMHHASA M Ka)Kylascs SHEpruu aKTUBALIUU
FEeTEPOreHHBIX XUMUYECKHX peakuuil. Teopuu rereporeHHOro KaTtaiu3a. AKTHBHBIE ILIEHTPbI
TeTepOreHHBIX KaTaau3aTopoB. MysbTHUILIETHAS TEOpUsSl KaTainu3a. Teopus akTUBHBIX aHCAMOJEH.
Karanuszaropel Ha Hocutensx. AJcopOLMOHHBIE Karaiau3aTopbl. Karamutuyeckue CBOMCTBa
MEePEXOHBIX METAJUIOB NIEPUOANYECKON CHCTEMBI.

@epMeHTATUBHBII KaTaau3. DepMeHTHI U UX OCHOBHas Kiaccudukanus. OCHOBHBIE CTaIUN



dbepmentatuBHOM  peakiuu.  DepMeHT-cyOcTpaTHBIM ~ KOMIUIEKC.  OCHOBBI ~ KHMHETHUKH
(bepMEeHTAaTUBHBIX peakiuii. Y paBHeHrne Muxasnuca-MeHTeHa u CIIOCOOBI €ro JIMHeapu3aliu.

Yacrs 3. DaekTpoxumus

Teopum 37aexkTposnToB. OCHOBHBIE MOJIOKEHUS Teopun AppenHuyca. Henmoctatku 310l
teopuu. [IpuunHbI 35eKTpOIUTHYECKON nuccounaruu. [loHsTue cpeaHell akTUBHOCTH U CPEIHETO
K03 (UIIMEeHTa aKTUBHOCTH, UX CBSI3b C aKTHBHOCTBHIO U KOI(PPHUIIMEHTOM aKTUBHOCTU OTJEIIbHBIX
noHoB. MoHHas cuna pactBopa. 3akoH HMOHHOHM cuibl. OCHOBHBIE TONOXKEHUsS Teopuu [lebas-
Xrokkens. [ToTeHnnan nonHoi atMocdepsl. YpaBHerue s kodppurpenta akrusHocty B I, 1T u 111
npuOmmkenusx Tteopun  Jlebas-Xrokkensa. CoBpeMeHHBIE TIPEACTABICHHS O  pacTBOpax
AJIEKTPOJINTOB.

DJIEKTPONIPOBOAHOCTD  JJIEKTPOJMTOB. HepaBHOBecHble  SIBIEHHS B pacTBOpax
QJIEKTPOJINTOB. YJENbHas W DSKBUBAICHTHAs D3JEKTPOIPOBOJHOCTH, HUX 3aBHUCHUMOCTh OT
KOHILICHTPALUH 3JIEKTPOINTA. MEeTOo M3MEPEHHUS AIEKTPOITPOBOAHOCTH. [10ABMKHOCTS HOHOB. 3aKOH
Konbpaymra. 3aBucUMOCTh TpeAebHON MOABMKHOCTH OT paauyca noHa (dpopmyina Crokca) u
temriepatypbl (mipaBuiio Banbnena-ITucapxesckoro). IToaBMXKHOCTP HOHOB THIAPOKCOHHS U
ruapokcuia. CBsi3b MEXAY NOJBMKHOCTBIO MOHOB M UX KOHILIEHTpauuu. OCHOBHBIE IOJIOKEHHUS
teopun Jlebas-Xrokkensa-Onzarepa (27eKTpohOpPEeTHUECKU H  pellaKCAllMOHHBIA  d(PQEKTHI,
ypaBHeHue On3arepa; 3¢ ¢dextsl Buna u Jlebas-Danbkenrarena). Yucna nepeHoca; ux 3aBUCUMOCTb
OT TeMIepaTyphbl U KOHIIEHTPAIMH 3JIEKTponTa. MeTonbl OnpeaesieHns Yuces nepeHoca (MeToj
I'urropda u MeToa ABMKYILEHCS TPAHUIIBI).

HNonnbie paBHOBecusi. 3akoH pazOamieHuss OctBanbna (mepBas W BTOpas (OPMBI).
TepmoauHamudeckas KoHcTaHTa aucconmanuu. [Ipumenenne teopun JleGas-Xokkens K ciaadbiM
3JIEKTPOJINTAM MPU ONPENEICHUN TEPMOJAMHAMUYECKOM KOHCTAaHThl auccouuanuu. lMcruHHas
CTENEHb JUCCOLMALMU. BblUMCIEHWE HCTUHHOW CTENEHM U TEPMOJMHAMHYECKONH KOHCTaHTBI
JUCCOLIMAIIMU cTIa0bIX ANIEKTPoIuTOB. KucaoTe! u menoun. J[BoitHOe MPOTOIUTHYECKOE paBHOBECHE.
WctunHas xoHcTaHTa nucconpanuu. [unapomus. AmdoTepHble 3I€KTpOIUTHL. LIBUTTEP-HOHBEIL.
N3osnexkTpruueckas Touka.

DJIEKTPOXHMHYECKHE 3JIEeMEHTbI. JJIeKTPOABHKYIIAs chjia (3.1.C.). DIEKTPOXUMUYECKUE
37eMeHThl U 3.4.C. CKauku NOTEHIMaJIa W 3JEKTPOJABIOKYIIAs CWia. 3HAKU M CIOXEHHUE 3.J.C.
AJIEMEHTOB B JJIEKTPOXUMUYECKOM Lienu. MeToibl u3Mepenus 3.1.c. HopMmainbHblii anemeHT BectoHa.
PaBHOBecue B anexkTpoxuMuueckoil uenu; ypaBHeHue Hepncra. IIpumenenne II 3akona
TEPMOJIMHAMHKH K 3JIEKTPOXUMHUUYECKOH 1enn; ypaBHeHue [ no60ca-I'enpmromnsia.

DJIeKTPOAHBbIEC MOTeHUHAJIBI. THIIBI 3/1eKTPOA0B. BO3ZHNKHOBEHNE CKaYKOB NOTEHIIMAIA Ha
rpanuie ga3. CTpoeHne rpaHuIlbl JIEKTPo] / pacTBOp. BennyrnHa u 3HaK 3JIeKTPOJHOTO MOTEHIIHATIA.
3aBUCUMOCTD 3JIEKTPOJHOrO MOTEHIMAIA OT KOHILIEHTPAllMM PAaCcTBOpa AJIEKTPOJIUTA. DIIEKTPOJBI
CpaBHEHHs (BOJOPOJHBINA, KaJOMENbHBIH, XjopcepeOpsnslii). Onektpoasl I u I popa.
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE AJIEKTPOAbI (XUHTUIPOHHBIN AJIEKTPO.I).

DJIEKTPOXUMHMYECKHUeE J1eMeHThI M Henu. Kiaccudukanus 37eKTpOXUMUYECKUX JIEMEHTOB
(nemeit). KoHmeHTpanmmoHHBIE »JeMEHTH 0e3 TmepeHoca. KOHIEHTpallMOHHBIE 3JIEMEHTHI C
nepeHocoM.  uddysuonnsiii  morennman. OmpeneneHue  Kod((GUIMEHTOB  aKTUBHOCTHU
3JIEKTPOJIUTOB, YHCEI IEPEHOCA U KOHCTAHT XUMUYECKOTO PABHOBECUSI METOAOM 3.1.C. XUMHUUYECKUE
UCTOYHUKNA TOKA, MX OCHOBHBIE BHJbl M XapakTEepUCTUKHU. [lepBUUHBIE MCTOYHMKHM TOKAa.
AKKyMyISTOpHL. TOMIMBHBIE U OMOTOMJIUBHBIE AJIEMEHTHI.

Kunernka 3/1eKTpoaHBbIX npoueccoB. CTaauu 3JIEKTPOXMMHUYECKOIO IPOLEcca; MOHATHE
JTUMHATHpPYIOIIENH cTaguu. [IIOTHOCTH TOKa Kak Mepa CKOPOCTH 3JIEKTPOXUMHYECKOW pPEaKIIvu.
[onspuzanus >IeKTpoAOB W ee npuyuHbl. Toka oOmena. YpasHenue Tadens s
SJIEKTPOXMMHUYECKONW  MOJsApU3alMu. Teopus BOJOPOJAHOTO TEpEHANpPSsHKEHUS. Y paBHEHHE
KOHIIEHTpauMoHHOW noJisipusauuu. [Ipenenbusiii audQy3noHHbIH TOK.

Pa3zoen 6 «Konnouonas xumusny

BBeenne B KOIOMIHYI0 XHUMHUI0O. OCHOBHBIE TMOHSTHS, OOBEKTHI HM3Y4YECHHUS H IENb
mucturuinHel. [IpusHaku o0beKTOB KojutouaHON XxuMmuu. Kinaccudukanum IucnepcHbIX CUCTEM IO
paszHbIM Tipu3HaKaM. JInopunbHble U MHO()OOHBIE AMCIEpCHBIE cUCTeMBL. KotonaHoe cocTosHue



BEIIECTBA.

IToBepxHOocTHBIe siBJeHUs. TepmoauHaMuka noBepxHocTH. CBOOOIHAS TOBEPXHOCTHAS
sHeprus. IloBepxHocTHOEe HatskeHue. TepMonnHamudeckue (YHKIUU TOBEPXHOCTHOTO CIIOSI.
Mexda3zHoe HaTsHKEHHE Ha TOBEPXHOCTH pasfielia B3aMMOHACBIIIEHHBIX JKUIKOCTEH, MPaBHIIO
AHTOHOBa. MeToibl onpeieNieH!s] TOBEPXHOCTHOTO HATSKEHHUSI JIETKOTIOABIKHBIX TOBEPXHOCTEH.

SIBieHNs] KANWUISAPHOCTH U CMavyuBaHus. TepMoAMHAMUYECKUE YCIOBUS CMAaYUBaHUS U
pacTeKkaHus Ha TBEPbIX U KUJIKUX MOBEPXHOCTIX. KolnyecTBeHHbIE XapaKTEPUCTUKA CMAaYUBaAHMUSL.
N3bupatensHoe cMaunBanue. CMaunMBaHWE pEaTbHBIX TBEPIBIX TEN, TUCTEPE3UC CMAYHBAHWSL.
Kanunnsproe naBnenue, ypaBuenue Jlannaca. Ypasuenue XKopeHa.

AzcopOuuss Ha mNoOBepXHOCTH paszena ¢a3. AzgcopOmust Kak IPOU3BOJIBHOE
KOHIICHTPHUPOBaHUE BellecTB Ha moBepxHOCTH. [ToBepxHOocTHO-akTHBHBIE (IIAB) 11 moBepxHOCTHO-
WHAKTUBHBIE BemiecTBa. [loBepXHOCTHAs aKTUBHOCTh. YpaBHeHue ajacopOruu ['ubbca.
Knaccudukamms [TAB. 3aBUCMMOCTh TOBEPXHOCTHOTO HATSDKEHHMsI OT KoHIeHTparuu [TAB.
VpasHenue Illlumkosckoro. M3MeHeHHEe NMOBEPXHOCTHOW AaKTHUBHOCTH B T'OMOJIOTMYECKHUX Pslax
[TAB. Pa6ota ancopbunu. YpaBHeHue nzorepmsel aacopoimu Jlearmropa. Csi3b ypaBHeHu# [ n00ca,
[Iumkosckoro, Jlenrmtopa. CtpoeHne MoHocioeB pactBopumbix ITAB. J[ByxmepHoe cocTosiHHE
BEII[ECTBA B IMOBEPXHOCTHOM ciioe. [loBepXHOCTHBIE TUIEHKHM HepacTBOpuUMBIX [IAB. AncopOmmst
ra3oB Ha TBepaoi moBepxHocTH. [loHsATHE O (u3MUeckoil ancopbunu u xemocop6buuu. Padora,
TEIJIoTa M JSHTpomnus ajacopoumu. M3oTepmsbl amcopOrum ra3oB. Teopust aacopOIMOHHBIX CHIL
Teopus ancopOumu ra3os.

JIeKTPO-NIOBEPXHOCTHbIE SIBJIEHUS B JUCIHEPCHBIX cucTeMax. J[BOMHOW 3JEKTPUYECKUM
cioit  (JADC), mnpuumHBl W MeXaHM3Mbl ero obpaszoBanus. Mogemu crpoenus J19C.
DJIEKTPOKMHETUYECKUH  TTOTEHIIMAI. DJIEKTPOKUHETUYECKUE  SIBJICHUS (amexTpodopes,
AJIEKTPOOCMOC, MOTEHIMAIbl TeueHus: U ceaumeHntauun). Teopus I'eabmronbua-CMOIyXOBCKOIO.
Crpoenne wwunemn ruapodoOHbix 3omei. HoHHbd o0MeH. IlpakThueckoe mnpuUMEHEHHE
ANEKTPOKUHETUYECKUX SIBICHUN.

JInoodHble aucnepcHble cHCTeMbl. MeToapl TONydeHHS JTHOPOOHBIX IUCTIEPCHBIX
cucreM. Ilpumenenue s¢pdexra Pebunnepa u ITAB nnst ymeHbinenus: paboThl AMCIIEPTUPOBAHMUS.
[Tpoueccel nucneprupoBanus B Mpupojae u TexHuke. KonaeHcaronnoe o0pa3oBaHue IUCIEPCHBIX
cucteM. Puznueckas ¥ XuMnudeckas KoaeHcaus. OCHOBHbBIE METO/IbI OYMCTKH 30JIEH.

JInopuiabHble auCHEpPCHBbIE CHCTeMbl. TepMoauHaMuKa oOpa30BaHUs JTHOPUIBHBIX
koutonioB. Kputepuit Pebunnepa-lllykuna. MunemnnoobpasoBanue B pactBopax [IAB.
Kputnueckast KoHLEHTpauus Munemiooopasopanua. CTpoeHHE MNPSMBIX U OOpaTHBIX MHIIEII.
Tepmoaunamuka muueioodpasosanus. Komnounanoe pactBopeHue BemiecTB B pactBopax I1AB
(comobumuzanusi). [IpakTrdeckoe MPUMEHEHHE MUIIEIUIIPHBIX CUCTEM.

OnTnueckne CBOMCTBA AWCHEPCHBIX cHcTeM. PaccedHue M monspusanus CcBeTa
KOJUIOUJIHBIMU cucTeMaMmu. 3akoH Panes. Ilornomenune cBera B aucnepcHelx cuctemax. Okpacka
3071€il. ONTHYeCKUE METOBI UCCIEA0BAHNS KOJUIOUAHBIX CUCTEM.

MoJiekyasIpHO-KHHETHYECKHE CBOMCTBA IUCHEPCHBIX CHCTeM. YHUBEPCAIBHOCTh
MOJIEKYJISIPHO-KMHETUUECKHUX CBOMCTB PacTBOPOB M JUCIEPCHBIX cUCTEM. bpoyHOBCKOE ABMKEHHUE,
mubdy3us, ocMoc B KOUIOMAHBIX cHucTeMax. CeauMeHTalMsi B JIUCHEPCHBIX CHCTEMax.
CenuMeHTallMOHHBIN aHAIN3 CYCIEH3UH.

CenMMeHTALMOHHAS U arperaTuBHasi YCTOMYUBOCTh JUCIEPCHBIX cucTeM. Hapyiienue
arperaTuBHOM yCTOMYMBOCTH JIUCIHEPCHBIX CHCTEM BCIEACTBHE KOANECLEHIIMH, U30TEPMUYECKON
MEePETOHKH, Koarymsamuu. Teopust ycTowumBocTH Ju0oPoOHBIX 3ojei (JJIDPO). dakrops
YCTOHYHBOCTH JTMO(OOHBIX TUCTIEPCHBIX CUCTEM. 3alIUTHBIC KOJUTOWIbI. MeXaHU3Mbl KOATYJISIIIAH
(KOHIIEHTPAIIMOHHBIA W HeWTpanu3zanuoHHbIi). [lopor koarymsamuu. KuHeTHkKa Koaryssiuf.
[entuzamus. OcoOEHHOCTH CTPYKTYPHI U YCTOWYHMBOCTH MUKPOT€TEPOr€HHBIX TUCTIEPCHBIX CUCTEM.
Metoapl mosydeHusi, Kiaccuukanus, yCTOWIUBOCTh M Pa3pylICHUE CYyCTIEH3WM, dIMYJIbCHM, TIEH,
a’po30Jieil.  OMynbratopbl, neHooOpas3oBaTenu. KoarynsiuoHHbIE U KOHJEHCAIMOHHO-
KPUCTAIIIM3AIMOHHBIE CTPYKTYPBHI.

KosutonaHo-xumMmmnyeckue 0CHOBbI OXPaHbl NPUPOAbL. Ko1ou1HO-XUMHUECKHUE TPOLECCHI



Y CUCTEMBI, JIeXalllie B OCHOBE METOJIOB OUMCTKH aTMoc(hepsl 1 ruapocdepbl. MeTo bl pa3pyuieHus
a’po3oJieii, 6opbOa ¢ 3arpszHeHreM aTMocdepbl. MeToabl OUUCTKU MPUPOIHBIX U CTOYHBIX BOJI.

Pazoen 7 «Xumus 6b1cOKOMONEKYAAPHBIX COCOUHEHUI)

OcHOBHBIC TIOHAATHMA W ONpeAeJeHUS] XMMHH U (PU3MKO-XMMHUM IOJHMEPOB.
Kiaccupukanum 1 HOMEHKJIATypa BbICOKOMOJIEKYJISIPHBIX cOeuHeHnid. OCHOBHBIC MMOHATHUS:
MOHOMEp, OJINTOMEP, MOJUMEP, MAKpPOMOJEKYysa, MOBTOpsmoueecs 3BeHO u Ap. HomeHkmarypa
noiaumepoB. Kiaccupukanuy HOJMMEPOB MO MPOMCXOXKACHUI0 M XHUMHUYECKOMY COCTaBy.
MoutekyinsipHas Macca M MOJICKYJIsSIpHO-MaccoBoe pacmnpenenenne (MMP) momumepos. Otiaudme
HNOHATHS "MOJIEKyJIsipHas Macca" Uil HU3KOMOJIEKYJISIPHBIX U BBICOKOMOJIEKYJIIPHBIX COEAMHEHHM.
[Tomumepromonorn. CriocoObl ycpeaHEeHUsT MOJICKYJIIpHON Macchl. CTeneHb MOJIMIUCIIEPCHOCTH
MIOJINMEPOB.

OcHoBHbIE MeTOAbI CHHTe3a MmoJMMepoB. llenHas monuMepuszanusi, €€ 0COOEHHOCTH U
OCHOBHBIE CTaJuu. PaguKanbHas moJiMMepu3anus, OCHOBHbIE CIIOCOObI MHUIIMMPOBAHUS MPOLIEcCa.
KuHeTnka pagukalbHON MOMMMEPU3ALMN HA HAYAIBHBIX CTaausaX. KBasucrtanmoHapHoe COCTOSTHUE.
CpenHsis nauHAa KUHETHMYECKOW Ilemu. OHEPreTMYecKUe XapaKTEepUCTHKU  PagUKaIbHOMN
nosmMepuszanuu. IlonrMepusanmoHHO-IeN0JINMEpPU3alMOHHOE PaBHOBECHE.

MonekynsipHass Macca M MOJEKYJISIPHO-MAacCOBO€ paclpeiesieHue B  paguKaibHON
noauMepusanuu. Peakiuu nepenauu nenu. Y paBHenue Maito. BausHue TeMneparypsl Ha CKOPOCTh
U CTENEHb MOJMMEpH3aluu. T[epMOMHUIIMMPOBAaHHAsA, (OTOXMMHYECKAas U paJuallMOHHAS
nonuMepusaius. CrnocoObl MPOBEAEHUS MOJUMEpHU3alMi: B Macce, B PacTBOpE, B CYCIEH3UH, B
sMmynbcuu. PanukanbHas monuMepus3anus B OumHapHOM cucreme. Kunetnka OuHapHOU
cononuMepuzamuu. J{uddepennnansHoe ypaBHeHHE "MTHOBEHHOTO'" cocTaBa comoiumepa Maiio-
JIptonca. KoHCTaHTHI cononuMmepu3anyy. 3aBUCUMOCTb COCTaBa COIMOJIMMEpa OT COCTaBa NCXOIHOU
CMeCU MOHOMEPOB. BiinsiHuEe BEIMYMH KOHCTAaHT CONOJIMMEPHU3ALIMN HAa COCTaB COMOJIMMEpa.

HNoHHasi M HOHHO-KOOPAMHALMOHHAA moauMepu3aums. VoHHas nonuMmepusanus,
OCHOBHBIE €€ OTJIMYMS OT paJUuKaIbHOM nosmMepusanuu. lIoHATHE <OKMBOW» MOJMMEpU3aLUu.
KaTtnonnas nonumepuzanusi. MoHOMEpHI U KaTanu3aTopbl KATHOHHOW monumepuszanuu. Kunernka
KaTHOHHOW TIOJUMEpHU3ali. AHHMOHHAS TOJIMMEPHU3AIUs: 3apOKJICHHUE, POCT W OOpBHIB IIETEH.
Kuneruka annonHoit nonumepusanuu. llonumepusanus nukioB. TepMoguHaMuKa M MEXaHHU3M
MOJIMMEPU3ALUN HUKINYECKUX COEAMHEHUN. AKTUBATOPBI MOTMMEPU3ALINNA LIUKIIOB.

Honukonaencauus. XuMHYeCKHe MNpeBpamieHusi noauMepoB. [lonukonaeHcanus.
MoHoMmepbl, CrIOCOOHBIE MOIMMEPU30BATHCS MO MOJTUKOHIEHCAIIMOHHOMY MeXaHu3My. OCHOBHbIE
pasznuuMs MOJIMMEPHU3ALMOHHBIX M TOJIMKOHJIEHCALMOHHBIX IpoueccoB. CTpoeHHE MaKpOLEIu.
CrerneHp MOJIMKOHJIEHCAIIMM W €€ 3aBUCUMOCTb OT TJIyOMHBI TMOJMKOHJEHCAIlMU. YpaBHEHUE
Kaposepca u ero ananus. PaBHoBecHas roMo- U rereponojaukosaeHcanus. [lonukonaeHcanoHHoe
paBHOBecue. HepaBHoBecHas moJMKOHAECHCANMS. MOJNEKYIIpHO-MacCOBOE paclpesesieHue B
nuHEeHONW mnonukoHaeHcanuu. (OCOOCHHOCTH XHWMUYECKUX peaKIHii IOJIMMEpoB. BiusHue
pa3INyYHbIX (PAKTOPOB Ha PEAKLHUOHHYIO CIOCOOHOCTHh (YHKIIMOHAJIBHBIX TPYII B MOJUMEpax.
[MonmumepaHanoruunele NpeBpalleHUss. XUMUYECKUE IPEBPAIICHUS IMOJUMEpPOB 0€3 M3MEHEHHS
CTENEHN MOJUMEPU3ALMA M C H3MEHEHUEM CTENEeHHM NOoJMMepu3aluu. BHyTpuMoOeKyIspHbIE
peakuuu.

PacrBopbl mosimMepoB. PacTBopbl monuMepoB. BrnmsHue pa3znuvHBIX (AKTOPOB Ha
pacTBopeHue U HaOyxaHHe MOJUMEpOB. TepMOJUHAMUKA PACTBOPOB MOIMMEPOB. OCMOTHYECKOE
JaBJICHUE PACcTBOPOB MojauMepoB. Bupuanbhbeie kodddunuentsl. TepmoanHaMudyeckiue KpuTepuu
"kauecTBa" pacTBOPUTENSA. DHTPONMS M TEIJIOTAa PACTBOPEHUS MOIMMEPOB. KOHIEHTpHpOBaHHbIE
pPacTBOPHI OJIUMEPOB U XKeEJIE.

Pa3zoen 8 «Xumuueckas mexnonozusy

OcHOBHbIE NOHATUS XMMHYECKOH TeXHOJIOoruu. OCHOBHBIE TIOHSATHS XUMHUECKON
texHosoruu. Kiaccupukanuss XMMHUKO-TEXHOJIOTMYECKMX IpoueccoB. Kputepun oueHkH
3P PEKTUBHOCTH XUMHKO-TEXHOJIOTMYECKOTO MPOIlecca, MaTepUalbHbIi U SHEpreTHYecKuil 6amaHc



UX pacyerT, crocoObl MpeaCTaBICHUS.

Biustnue TemmepaTypbl, JaBi€HHUS, KOHIIGHTPAllMM pPEAreéHTOB, WHEPTHBIX Ta30B Ha
paBHOBECHE U CKOPOCTbh B TE€XHOJOTHYecKHX mponeccax. KoappuiueHr ckopoctu, moBepXHOCTb
COMPUKOCHOBEHHSI, IBMKYIIAsl CUJIAa POIIECcCa, CIIOCOOBI MX YBEITUICHHSI.

OcHoOBHbIE BUbI TEXHOJIOTHYECKUX CXEM M CTIOCOOBI X OMUCAHUS.

IIpoueccsl U annmapaTbl XUMHUY€CKOr0 MPOU3BOACTBA.

['unpoMexaHuueckre MpOIEeCChl, TEIUIOBbIE TEXHOJIOIMUYECKHE MPOIECChl, MAaCCOOOMEHHbIE
TEXHOJIOTHYECKHE TpoIrecchl. J[Bmkymas cuia MacCOOOMEHHBIX TMPOIECCOB. ATMmaparbl B
MacCOOOMEHHBIX TPoIeccax.

XHMHYEeCKHE PeaKTOopbI.

Crnoco0 mojBe/ieHUsl peareHToOB U OTBOJA NMPOAYKTOB. O0Ias XxapakTepUCTUKa PEaKTOPOB
NEePUOIUYECKOr0, HEMPEPHIBHOIO, MOJYNEPUOAUUECKOr0 JeUCTBHUS. PexuM JBIXKEHHS W
nepeMenInBaHus peareHToB. PeakTophl H1eaabHOr0 BEITECHEHUS U PEaKTOpa MOJTHOTO CMEIIUBAHMUS.
Anunabatuyeckue, H30TePMUYECKHUE U TTOTUTEPMHUUYECKUE PEaKTOPHI.

IIpou3BoCTBO HEOPraHMYeCKHUX BeLECTB.

Boma B xumuueckod NpOMBINUICHHOCTH. [lokas3aTenm W OCHOBHBIE METOJBI OYHUCTKHU.
PearentHoe cmsiruenus Boabl. MoHUTHI, Kiaccudukaius U cBoricTBa. IOHOOOMEHHBIC CMSITUEHUS U
o0ecconuBaHus BOJIBIL.

OU3NKO-XUMHUYECKHUE OCHOBBI CBSI3bIBaHUS aTMochepHoro azora. PU3NKO-XMMHYECKHE
OCHOBBI IMPOU3BO/ICTBA a30THON KHUCIIOTHI.

[Tpon3BOACTBO a30THHIX ymoOpeHwuid. TeopeTudeckre OCHOBBI M TEXHOJOTHYECKas cXema
MIPOM3BOJICTBA KapOaMua ¢ IOTHBIM KUIKOCTHBIM PEIIUKIIOM.

IIpon3BoACTBO cepHOM KHUCIOTHL. [lonmHas TexHOIOrnuyeckas cxema MpOU3BOJICTBA CEPHOM
KHCJIOTHI U3 CEPBl METOJIOM "/IBOMHON KOHTAKT, 1BOMHas abcopouus'.

XUMHYECKHE peaklliy U OMMCaHUE Mpoliecca MPOU3BOCTBA KAIbLIMHUPOBAHHOM U MUIIEBON
CO/Ibl AMMHUAYHBIM METOAOM. TEeXHOJOTMYecKas CXeMa MPOU3BOJCTBA KAJIBLIMHUPOBAHHOW COJIbI
aMMuadHbIM MeTtofoM. Kayctudukamus cosl.

DU3HKO-XUMHUYECKHE OCHOBBI IPOMBIIIIEHHOTO 3JIEKTPOJIn3a.

OcCHOBHOIi (TsI’KeJIbII) OpraHnYecKuii CHHTE3, ChIpbe, MeTOo/Abl NepepadoTku. OO0mas
XapaKTEpUCTHKA TEXHOJIOTUH OCHOBHOro opranmueckoro cuute3a (OOC), ceippeBast 6a3a 3ToOM
oTpaciu mpomMblnuieHHocTH. HedTh, ee cocTaB, moAroTOBKa U CIIOCOOBI IEPBUYHON MEepepabOTKH;
TEPMUYECKUA M KaTATUTHUECKUH KPEKUHI, NUPOJn3. MeToasl mnepepaboTKu ra3000pa3HbIX
HMCTOYHHKOB YTJIEBOJIOPOIHOTO CHIPhS; METOJIBI a0COpOIIUH, aJcOpOIMK U TurepcopOuu. MeTo bt
nepepaboTKU TBEPABIX TOPIOYHMX WCKOMAEMBIX; OCOOCHHOCTH TPOIECCOB TMOTYKOKCOBAHUS,
KOKCOBaHUSs, Tra3u(UKaIMN U THAPOTeHU3 AL

IIpou3BOACTBO Yri1e€BOJAOPOAHOIO ChIpbs. llomyueHne HACHIIIEHHBIX YTIEBOIOPOIOB,
kapbamuHas AenapaduHu3alMs, aAcopOLMs Ha IEOJUTaX, KPUCTAJUIM3AIMH C MPUMEHEHHEM
BBIOOpOYHBIX  pacTBopuTeneil. IlomydyeHue apomMaTHYecKHMX COEIMHEHHMH, KaTaJUTHUYECKUN
pudopmunr. Ilomyyenne cuHTe3 rasza, BHICOKOTEMIIEpATypHas KOHBEpCHUS Ma3yTa M rasuukanus
yras. [IpoMbIIIeHHBIE CITOCOOBI MOTYYEHUS alleTHIIeHA, KapOUIHBINA U YTIIEBOAOPOIHBINA CIIOCOOHI.

IIpouecchl ruaApuUpoBaHUsI W JAerWApuUpoBaHusA. XapaKTepUCTHKA IPOIECCOB
TUAPUPOBAHUS U AeTUAPUpOoBaHus. [lomydeHre UKIoreKcana ruipupoBaHueM OeH30I1a, TIOTYyICHHUS
CTUpPOJIA ACTUIPUPOBAHUEM STHIIOEH30J1a, CIIOCOOBI MTOTydeHus1 OyTaaueHa-1,3.

IIpoueccsl ruaparanum, aeruaparanum. XapakTepucTuka mpoueccoB. [lomyuenue
STHJIOBOTO CHIHMPTA MPSAMOIl TuApaTanuedl 3TUJeHa, METOJbl IOJY4YeHHs TJIHMIIEPUHA, CIIOCOOBI
MOJIyYeHHS ITHIIAIleTaTa.

Oco0eHHOCTM W BHIbI TPOLECCOB OKHCJIEHHUsl. XapaKTEPUCTHUKA MPOLECCOB.
dopmanbIeru, CrocoObl MOJYYCHHUS;, KATAIUTUYECKOE OKHCICHHE MeTaHa B (OpPMaIbJIETHI;
METO/IbI MOTy4YeHHs (eHOJIa U alleTOHA, TEXHOJOTUSI KYMOJIBHOTO CII0C00a; eTUIIEHOKCHI, CIIOCOOBI
MOJTyYEHUST; TOJTy4YeHHE MAJIEMHOBOTO U (DTAJIEBOTO aHTHAPHUIA.

IIpoueccrl ranorennpoBanusi. OcoGeHHOCTH NpoIieccoB GTOPUPOBAHUS U HOJUPOBAHUSI.
lazodaznoe xjopupoBaHue MeTaHa; NoNydyeHUe |,2-TUXIIOpITaHA; BUHUIXJIOPUA, CIIOCOOBI



nonyueHus. Peakuuu ¢propupoBanus, GppeoHbl, CBOICTBA U MOJIyUYEHHUE.

IIpou3BoACTBO  MOJMMEPHBIX  MaTepuanoB, miaacTMaccbl.  Kiaccuduxkarms
BBICOKOMOJICKYJISIDHBIX ~coeauHeHnil. Metonbl cuHTe3a BMC. HHuUIMATOpsl UM MeEXaHU3MBI
MOJIMMEPH3AIH U TIOJUKOHACHCAIMU. [[pOMBIIIUIEHHBIE CTIOCOOBI MPOBEACHUS MOTMMEPU3AINN U
MOJINKOHICHCAIMU. BUAbI M XapakTepUCTUKU MOJUITUIICHA; MOJyYEHUE MOJIUITUIIEHA BBICOKOTO U
HU3Koro nasieHus. [lomuctupon u nonuBUHUIXIOpUA. DeHOoIpOpMaThACTHIHBIE CMOJIBI, CITOCOOBI
IIPOU3BOJICTBA HOBOJIAYHBIX U PE30JIbHBIX CMOJI. AMUHOIIIACTBI U SMTOKCHUIHBIE MOJTUMEPBI.

IIpousBoacTBo KayuykoB. HaTypanbHblil 1 cuHTeTHYeCcKHi Kaydyku. Kaydayku oOriero
Ha3HAYeHMs; METOJbI MOJIyYeHUs HaTpui-OyTaJlieHOBOr0, CTEPEOperyssipHOro OyTaaueHOBOrO,
U30MPEHOBOr0, OYyTaJNEH-CTUPOIBHOTO M OyTaJAMeH-METWJICTUPOJIBHOrO KayuykoB. Kayuyku
CIIENMATILHOTO HA3HAYCHHUSI; N300YTHUIICHOBBIM, XJIOPOIPEHOBBIHN, CHIIOKCAHOBBIN, TTOJIUCYITb(MUTHBII
Y TIOJINYPETAHOBBIN Kayuyku. IIpon3BoACTBO pe3nHBbl, CTaANH TEXHOJIOTUYECKOTO MIPOLIECCa, COCTaB
PE3UHOBOM CMECH.

Boaokna. Knaccudukanus BOJOKOH, CBIPbsS,, CTaAMHA TEXHOJIOTHYECKOTO Ipoliecca.
HckyccTBeHHBIE BOJIOKHA; MPOM3BOJCTBO BHCKO3HOI'O M AlETATHOTO BOJOKOH. CHHTETHYECKHE
BOJIOKHA; TTPOU3BOJICTBO MOUA(QUPHBIX, MOJTUAMUTHBIX U MOJTHAKPUIOHUTPHILHBIX BOJIOKOH.

4. CTpyKTypa 3K3aMEeHAllMOHHOI0 OujieTa

TecroBoe 3aganue cocrout u3 50 Borpocos, B TOM ynciie 1o 10 BoIpocoB 110 aHAIUTUYECKOM,
HEOPTraHWYECKOW, OPraHNIEeCKON 1 (PU3NYECKON XUMHH, 3 BOTPOCA MO XUMUYECKON TEXHOJIOTHU U
10 XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH, 2 BOIIPOCA MO KOJUIOUIHON U 1O KBAHTOBOW XMMUHU.
[IpumepHOE COOTHOIIIEHHE THIIOB BOMPOCOB cieayromee. Bompockl tuma A: 3akpeitas ¢opma ¢
onauM otBetoM — 40%, 3akpeiTas Gopma ¢ HeckoiabkuMu orBetamu — 20%. Bompockl tuma B:
3aJlaHUs Ha YCTAHOBJIEHUE COOTBETCTBUA — 25%, OTKpbITHIE 3agaHus — 15%.

O0pa3ubl TeCTOBBIX 3aIaHUM
A01: J[ns KakMX IPOLECCOB YBEIUUEHHUE 1aBIEHUS MPUBEJIET K YBEIUUYEHUIO IBUKYIIEN CUIIBI?
1. uonoobmennoe obeccorusanue,
2. 9KCMPaxKyuoHHoe KOHYeHmMpUuposanue pacmeopos,
3. abcopbyus 6 cucmeme «AHCUOKOCMb - 2A3%»
4. promayuonnoe obozawenue coipvs,
5. svicywusanue meepovlx geujecms.
A02: TIceBAOCKIKEHHBIE CUCTEMBI CIIOCOOHBI:

1. npunumame popmy annapama,
2. ucnapamcs npu novlUEHUY MeMNepamypbl Ul NPU CHUNCEHUU 0ABl1eHUsL,
3. noddasamuvcs nPocmoil U GpaAKYUOHHOU NepecoHKe, a MakKice pekmupurayuu,
4. spimankueams mena meHvuLeli NIOMHOCMU,
5. nepemewamocsi no mpyoonposooy.
B01:¥YcTaHoBHuTe COOTBETCTBUE AMIapaTOB U MPOIECCOB, B HUX MPOBOJISATCS:
1. HacadouHvle KONOHHA a) abcopbyus
2. anekmpoghunomp 0) KoHOeHcayus
3. annapam xunawezo cios 8) ocaicoenue
4. bapomempuuecKkuii KOHOEeHCAmop 2) nceg0oodICUIiCeHUE

B02: IIpu cnusaum paBHbiX 006eMoB 0,01 M pactBopoB Ba(OH)> u HCI pH pactBopa paBeH ...

5. Kputepum oueHNBaHUS MUCHbMEHHBIX OTBETOB
Ha BCTYNIUTC/IILHBIX HCITBITAHUAX
Kaxxp1ii mpaBUIBHBIN OTBET Ha BOMPOCHI TeCTa oneHuBaeTcs B 2 6amra. Cymma GamioB 3a

BhITIOJTHEeHHE TecTa o 100-0aTbHOM [IKajIe pacCUUThIBACTCS MO PopMye
bannTecm=KonuuecmeoBepnvixOmeemog*2



Ilkana nepeBoaa B NATHOALIBHYIO CHCTEMY

100-0an1bHasi mIKaJIa I[aTubanabHas mkaaa
0-59 «2» (HEYIOBJIETBOPUTEIHHO)
60-74 «3» (y10BIETBOPUTEIIBHO)
75-89 «4» (xoporio)

90-100 «5» (OTIMYHO
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