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[TporpaMma BCTYMHUTENBHOIO HCIIBITAHUA
IpH MpHeMe Ha 00y4eHHe Mo IporpamMMe MaruCTpaTyphl

Ha HanpagJieHHe noArorosku 04.04.01 Xumus
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[IporpamMmma BCTYNHMTENbHOrO MCHLITAHMS [0 HANpPAaBIEHHIO MOANOTOBKH
04.04.01 Xumus (Marucrepckas nporpamMma: MeauuuHckas u papmaueBTHiecKas
XHUMUS) NIPU MpUeMe Ha o0yueHue Mo MmporpaMme MaricTparypsl paspaboTaHa Ha
xumuyeckoM  akynsrere PIBOY BO «Jlon'Y» B COOTBETCTBHH CO
ClelyOIUMHE HOPMATHBHBIMH JOKYMEHTaMMU:

= [Topsaakom npuema Ha oOyveHue 1o oOpa3oBaTeNbHBIM NPOrpaMMaM
BhICcLIero 00pazoBaHus — mporpaMMaM OakanaBpuaTa, IporpaMMam creLHanuTera,
nporpaMmaM MarucTpaTtypbl, YTBEpPXKJIEHHBIM NpukazoM MuHoOpHayku Poccuu
ot 21.08.2020 Ne 1076 (¢ H3MeHEHHAMH);

- OcobeHHocTsIMM ~ TpHeMa Ha  ofydeHHe B OpraHu3alluH,
OCYLIECTBNAIOILME  00pa3oBaTeNbHYIO  OEATeNbHOCTH, MO  MpOorpaMmam
OakanaBpuaTa, nporpaMMam CIeLHaJdTeTa, NporpaMMaM MarucTparypbl H
nporpaMMaM TOJArOTOBKM HAay4YHO-NIEJaroruyeckux KaJpoB B aclHpaHType
(anblOHKTYpE), npeaycMOTpeHHble YacTAMH 7 U 8 ctatbd PelepalbHOro 3aKoHa
ot 17 despansg 2023 r. Ne 19-@3 «O6 0co6eHHOCTAX MPaBOBOrO peryJMpoBaHHs
OTHOLLEHUH B cepax oOpa3oBaHUs U HAYKH B CBS3M C npuHATHEM B Poccuiickyro
@enepauuio  Jloneukoit Haponnoit PecnyOnuky, Jlyranckoit Hapoanoii
Pecnybmuku, 3anopoxckoit obnactu, XepcoHckoil obmactd U obpa3zoBaHHeM B
cocraBe Poccuiickoii ®enepauuu HOBBIX cyObekToB — J[loHeukod HaponHoi
Pecny6nuku, Jlyranckoit HaponHo#t PecnyOGnuku, 3amopoxckoil obnact,
XepcoHCKOH 00acTH W 0 BHECEHHWH M3MEHEHHWH B OTIeNbHBIE 3aKOHOMATebHbIe
akTel Poccuiickoit ®@enepanuu, yrBepxaeHHble npukasoM MunobpHayku Poccuu
ot 01.03.2023 Ne 231;

= [lpaBunamu npuema B QenepaibHOe rocyapcTBEHHOE OHKEeTHOE
obpazoBaTeNbHOE  YYpexJAeHHe  BbICIIEro  oOpa3oBaHHA «loHeukun
rocyJapcTBeHHbIH yHUBepcUTeT» Ha o0ydeHHe 110 00pa3oBaTeNIbHBIM IIPOrpaMMaM
BbICIIEro 0Opa3oBaHus — nporpaMmam OakanaBpuaTa, IporpaMmaM ClelHaIuTeTa,
nporpaMmam Maructpatypsl B 2025 roxy;

- @enepalbHBIM roCyJapcTBEHHBIM 00pa3oBaTeNbHBIM CTaHJAPTOM
BBICIIEro 00pa3oBaHUA — MarucTparypa 1o HanpaslieHWto noarotoBku 04.04.01
XuMHus, yTBepXKAeHHbIH NpukazoM MuHoOpHayku Poccun ot 13 urons 2017 r. Ne
655 (¢ U3BMEHEHHAMH);

= OcHoBHas oOpa3oBaTesibHasi NpOrpaMma BhICILEr0 0Opa3oBaHus MO
HanpaBnenuio noarotoBkd 04.04.01 Xwumus (Marucrepckas nporpamma:
MenuunHckas U GpapMaLeBTHUECKas XUMKSA).

Pa3paboTtyuku nporpaMMel:

AnemacoBa AHtonuHa CepreeBHa, 3aB. Kaheapoii aHaNMTHYECKOH XHUMHM,
J-p XMM. HayK, npogeccop.

bapanosa Okcana BuktopoBHa, 3aB. kaeapoil GMOXMMHH M OpraHU4ecKoi
XHMHH, KaH]. XUM. HayK, [IOLICHT.

S6noukosa Haranes BacunbesHa, 3aB. kaepoil HeOpraHH4eckoil XHMHH,
KaHJl. XUM. HayK, IOLEHT.



Baxtun CranucnaB ['eHHagueBHy, JeKaH XMMHUYECKOro (pakyabTeTa, KaH.I.
XHM. HayK, JOLIEHT.

[IporpaMma yTBepieHa Ha 3acelaHMM Y4YEHOro COBETa XMMHYECKOro
dakynbreta ot 23 nexkabps 2024 r., npotokon Ne 8.

JlekaH XMMHUYecKoro (akybTeTa, Wl/@
KaH/l. XMM. HayK, JOLEHT 4 C.I'. baxTux
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1. OBIIHUE ITOJIOKEHHUA U ITOPAJOK INPOBEAEHUSA
BCTYIIMTEJIBHOI'O NUCIIBITAHUSA

Hacrosimas Ilporpamma npenHa3HaueHa ISl MOATOTOBKH aOUTYPHEHTOB K
cllaue BCTYIMHUTEIBHOIO UCTBITAHUS 110 HAMPaBICHUIO MOATOTOBKH JJIsl IpUeMa Ha
oOydeHrne 1Mo 00pa30BaTEIbHONW MPOTPaMME MArUCTpaTypbl Ha HalpaBiCHHE
nonaroroBku 04.04.01 Xumus Ha ouHyto hopMy 00yUueHHSI.

[{enpr0 BCTYMUTENHFHOTO UCTIHITAHUS SIBISIETCS U3MEPEHUE YPOBHSI BIIaICHUS
3HAHWSMHU, TONYYCHHBIMH T1I0 TpEeAbIAyIIed o00pa3oBaTeNbHON MporpaMme,
MOCTYNAIONIMMH B MarUCTPATypy B paMKax KOHKYPCHOTO 0TOOpa JijIsi 00y4deHus 1o
0o0pa30BaTeNpHON MpOTrpaMMe MAarucTpaTypbl 1O HAMpaBICHHUIO TOATOTOBKH
04.04.01 Xumusi.

JIuua, uMeromye IUIIIoM OakaiaBpa (CHenUanucTa) U JKeJarIIue OCBOUTD
MarucTepcKyr mnporpamMmy mo HampasieHuto mnoaroroBku 04.04.01 Xumwus,
JOJKHBI HAa BCTYNHUTENbHBIX MCIBITAHUSX MO JUCHUIUIMHE «XUMHS» I0Ka3aTh
CJIEYIOIINE KOMIETCHIINH:

— CIOCOOHOCTH HCIIONIB30BAaTh TMOJyYEHHBIE 3HAHUA TEOPETHUECKUX
OCHOB (pyHIaMEHTAJLHBIX Pa3/ieJIOB XUMUHU TPU PEIICHUH TPOPECCHOHATHHBIX
3a7ad;

— BJAQJCHHWE OCHOBHBIMH CHHTETHYECKHMH ¥  AHAIUTUYCCKUMHU
METOJIaMU TIOJYUYEHHS ¥ UCCIIEIOBAHUS XUMUYECKUX BEIIECTB M PEaKIIN;

— BJaJIeHHE CUCTEMOH (yHIaMEHTANIbHBIX XUMUUYECKUX OHATUH;

- CIIOCOOHOCTh MPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U
3aKOHOMEPHOCTH PAa3BUTHS XHUMHUYECKOW HayKd TPU aHAIM3€ IMOJyYEeHHBIX
pe3yJIbTaTOB.

BerynutensHoe ucmbITaHHE MPOBOIUTCS B (PopMe TecTa B MHUCHBMEHHOM
BUJE B OYHOH (opMe WIM C HUCHOJIH30BAHHUEM JIHMCTAHIIMOHHBIX TEXHOJIOTHH.
Bpemsa tectupoBanus — 120 munyt. Tect Briatowaetr B cedsi 50 Bompocos,
MOJITOTOBJICHHBIX B COOTBETCTBHM C MPOTPAMMOMN BCTYMHUTENBHOTO HCIIBITAHUS B
MarucTpaTypy, U COJIEPKUT TECTOBBIC 33aJaHUSI OTKPHITOW W 3aKpbITO (popm, a
TaK)Ke 3a/1aHKs Ha YCTAaHOBJICHUE COOTBETCTBHUSI.

TecToBble 3alaHusg TpeayCMaTpuUBalOT OTBET B BHUAEe OYkB, 1uUdp,
mocjeA0BaTeIbHOCTH 1TUdp, KoMOuHaIMK 1udp ¢ OykBamMu uiu (ppas3, KOTOphIE
HEOOXOAMMO 3amucaTh B JIMCT OTBETOB YCTAaHOBJIEHHOIO 00pas3la HampoTHB
HOMepa 3aanus. JIMCT OTBETOB 3aMOJIHSIETCS] PYUYKOM CHHEr0 MM YEPHOTO IBETA,
Ha TUTYJBHOM JIUCTE OJIaHKa OTBETOB (PUKCHUPYETCS] HOMEpP BapuaHTa MUCbMEHHOU
paboTHI.

Kaxxnpiii mpaBuiIbHBIA OTBET Ha BOMPOCHI TECTa OICHMBaeTcs B 2 Oaia.
[lomydyennsie abutypuentom Oamibl mnepeBogutTcss B 100-0amuibHyIO0 IIKamy
OLICHUBAHUS 3HAHUMU.



2. OCHOBHOE COAEPKAHHUE ITPOI'PAMMBbI BCTYIIMTEJIBHOI'O
NCIBITAHUA

Paszoen 1. «Obwas u neopeanuueckasn xumus. Kpucmannoxumusy

OcHOBHbIE TIOHSATUSI W 3aKOHBI XUMHUU. OCHOBHBIE TIOHSATHUA XUMUHU.
OcHoBHbI€ 3aK0HBI XUMHUH. CrIOCOOBI BhIpaXKeHHsI KOHIEHTpauu yacTtuil. Kiaccol
HEOPraHWYECKUX  COEOUHEHHM, MX CBOHCTBA U  CHOCOOBI  IMOJIyYEHUS.
OxucnurenbHO-BOoccTaHOBUTENBHBIE peakiuu (OBP) u  uWoHHbBIE ypaBHEHUS
pEaKIuu.

Ctpoenue aroma. JlokBaHTOBOXMMHYECKHME MoAenn aroma. (OCHOBBI
KBAaHTOBOW MEXaHUKH, ypaBHeHuUs Lllpenunrepa. KBaHTOBO-MexaHWUeCKass MOJIEIb
atoma. CrtpoeHune artoMHbIX sifep. llepmoamueckuii 3aKOH M NEPUOAMYECKAs
cuctema s1emeHToB .M. Menaeneena.

XuMH4YecKasi CBSI3b. [HMIbI XMMHYECKOW CBSI3HM, JJIMHA U DHEPrus CBS3H,
BAJICHTHBIA yroJl. MOHHBIM TUI CBA3U U €ro CBOMCTBA. KOBajeHTHas CBI3b U €€
cBorictBa. Meton BaneHTHbIX cBsized (BC). Meron oTTankuBaHHsI BaJ€HTHBIX
anektpoHHbix map (OBOIl wmm wmeron [Mwmnmecnu). Meton MoNeKyJIsSpHBIX
opburaineit (MO). HeBaneHTHBIC CHIIBI: BOJIOPOJIHAS CBSI3b, METAINIMYECKAsI CBS3b,
CHUJIBI MEXXMOJIEKYJISIPHOTO B3aUMOJEHCTBUSA, 30HHAsI TEOPUs TBEPAOTO TeEIA.

Koopaunaunonneie coenunenus. Kiaccudukanus KOOpAMHAITMOHHBIX
coequHeHui. CTpoeHHE KOOpPJIMHALMOHHBIX CcOoeAuHEeHWi. PaBHOBecus B
pacTBOpax KOOPAVMHALMOHHBIX COCTMHEHUN.

Xumusi 3nemMeHToB. MuepTHbie raszel. Bomopon. OOmias xapakTepuCTHKA
ranoreHoB. COE€OuHEHHs TallOT€HOB C BOJAOPOJAOM. ['alloreHoBOAOpOAHBIE
KUCHOTHL. ['amorennasl. Okcuasl ranoreHoB. Kucinopoacoaepxamue COeIMHEHUS
rajoreHoOB. Oo6mras XapaKTEPUCTHUKA XaJIbKOT€HOB. Kucnopon.
XanpKOreHOBOIOPO/Ibl, XajdbKoreHuabl. [lonmucyabhoHoBbie KUCAOTHI. OKCUIIBI P-
anemeHtoB VI rpymmel.  Kucnoponcoaepxamme — kucimotel  Se,  Te.
Kucnopoaconepxaiiue KucioTsl cepbl. O0IIasi XapakTepUCTUKa pP-3JIEMEHTOB V-
rpynmnsl. BonoponHsle coeMHEHNs P-3JIeMEHTOB V-rpymnbl. AMMuak. OKCHabl U
KHCJIOPOJACOJIEpKAIIME KHUCIOTBl a3oTa W ux coid. Kucnopoaconepxkaiiue
coenuHenus Gocdopa, MbIIbIKa, CypbMbl U BUCMYTa. Cynb(hubl, raJoreHuabl 1
OKCOTaJIOTEHUIbI P-3JIeMEeHTOB V-rpynnbl. O0IIas xapakTepucTHUKa pP-3JIEMEHTOB
[V-rpynnsl. 'mapuasl. CoenuHeHus yriepoia M HUX XUMHYECKHME CBOMCTBA.
Coeaunenust kpemHus. CBOMCTBA COEJUHEHUI TepMaHMsl, 0J10Ba U cBUHIA. OOmas
xapaktepuctuka p-anemeHToB Ill-rpynmel.  Bopanbl, Oopuabl, OOpruapuIbI
meTtaioB. Jlpyrue OwHapHble coemuHeHus Oopa. Kucmorel Gopa. Mx comm.
XUMHUUYECKHE CBOMCTBA COCIUHEHUN AIFOMUHUS U 3JIEMEHTOB MOATPYIIIIBI TaJUIHSL.
Obmas xapakrepuctuka s-anemeHtoB | u Il rpymn. Kucnoponcoaepxkaiiue
coenunenusd. Mx croiictBa. Cunres. [Ipumenenue.

d-snementsl IV rpynmnel. OOmiasi XxapakTepucTUKa COCIUHEHUN AIEMEHTOB
noArpynmbel TuTaHa. COCTOSIHUE HMOHOB TUTaHa, LUpPKOHMS, radpHus (+4) B
pactBope. OOmas xapakrepuctuka d-anementoB V rpynnbl. CoeluHEHHS
AJIEMEHTOB MOJArPYIIbI BAHAWS B PA3JINYHBIX CTEMEHIX OKuciaeHusd. X cBoicTaa.
CocTostHue MOHOB BaHaausi U HUOOUs B pactBope. OOmias xapakrepucthka d-
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anemeHToB VI rpymmel. Coennnenust xpoma. CoCTOSHUE HOHOB XpOMa B pacTBOPE.
CoenuHenuss wmoymOaeHa, Boidb(pama. Ux cBoiictBa. CoCTOSHHE HOHOB
MoyOJieHa U Bosib(ppama B pactBope. O6miast xapakrepuctuka d-amementoB VII
rpymbl. CoeIMHEHUs AJIEMEHTOB MOATpyMbl Maprania. CBolcTBa OMHAPHBIX U
CJIOKHBIX COCTMHEHUN 3JIEMEHTOB MOATPYNIbl Maprania. OOmas xapakTepucTHKa
d-snementoB VIII rpymmel. CemelicTBo jkene3a. [lmatuHOBBIE MeETaibl M HX
coenuHeHus. buHapHble coequHeHUsT U UX cBoicTBa. OOmas xapakrepuctuka d-
saneMeHToB | rpymnmsl. Kucnoponaconepsxaimme coOequHEHUsT MOATPYNIbI MEIU, UX
cBoiicTBa. COCTOSIHME MOHOB B pacTBOpe. buHapHbIE COCNMHEHNUSI U KOMILICKCHBIE
COEMHEHHUS DJIEMEHTOB TOATpynmnbl meau. OOImas XapakTepUCTUKA HJIEMEHTOB
noArpynnel 1uHKa. CBOMCTBA OKCHUIOB M THUAPOKCHAOB. COCTOSIHUE HMOHOB B
pactBope. buHapHble CO€IMHEHHSI M HUX CBOWCTBA. KOMIIJIEKCHBIE COEAMHEHUS
3JIEMEHTOB.

Kpucramnoxumus. Cummerpus BHeHUX (popMm kpuctawioB. [Lnomanb, och
U LEHTp CUMMETpuM. VIHBEPCHOHHBIE W 3E€PKAJIBHO-IIOBOPOTHBIE OCH. Bupg
cumMeTpuu. Kareropum U CHUHTOHUU, UX OOIIME U OTIMYUTEIbHBIC MPU3HAKU.
Kpucramnuueckas peuerka. TpaHCasnus, IIIOCKOCTh CKOJIBKEHHSI U BUHTOBBIC
ocu cummerpuu. Sueriku bpaes. Kpucrammmueckas crpykrypa. Dakrtopsl,
ONpPEACISIIOIINE CTPYKTYpYy KpucTauioB. CTpyKTypHbIE THUIBI METAJUIOB,
WHTEPMETAUTUIOB, TPOCTHIX BeIIECTB-HEMETAIOB. CTPYKTyphl OWHApHBIX
HEOPraHUYECKUX COCAMHECHUN HEMEPEXOAHBIX M IEPEXOJHBIX METaJIOB.
CTpyKTypbl TPOMHBIX HEOPTAHUYECKUX COCAUHECHUM.

Pazoen 2. «Ananumuueckasn xumus»

[Ipenmer n MeTOABI AHATUTUYECKOW XUMHUHU. AHATUTHYECKAST XUMHS Kak
Hayka. OCHOBHbBIC aHAIUTUYECKUE MPOOJIEMbI: CHUXKEHUE Tpeiesia 0OHAPYKEHUS;
MOBBINIEHUE TOYHOCTU U M30UPATEIIbHOCTH, 00ECIIEUEHUsT AKCIIPECCHOCTH, aHAIU3
0e3 paspyllieHus], JIOKAJbHbIN aHaIN3, TUCTAHIIMOHHBIM aHaiu3. Buasl ananmza.
Meroasl ananmutuueckod xumuu. CeHcopbl M TecT-MeToabl. CTaHAapTHBIE U
HECTaHJapTHbIE METOJbl aHadu3a. AHAJIUTUYECKUH CUTHAT B XHUMHUYECKUX U
WHCTPYMEHTAJIbHBIX METO[aX aHanu3a. CBOMCTBA aHATMTHYECKOTO CUTHANA.

[Ipo6ooT6op w mnpobomoaroroBka. TeopeTHuueckne OCHOBBI OTOOpa
MPEACTaBUTEIbHON MPOObI TBEPABIX, JKUJIKUX U Ta3000pa3HbIX BEIIECTB.
OcHOBHBIE PUEMBI IPOOOTIOATOTOBKH.

OCHOBHBIE TUIBI XUMUUECKUX PEAKIINI B aHATUTUYECKON XUMUH.

Koncrantel paBHOBecusi peakuuii u mpoieccoB. COCTOSIHUE BEIIECTB B
UJICaTbHBIX U PEaJbHbIX CHCTEMax. [eopeTHYecKue pacueTbl UX AKTUBHOCTH U
KOHIIeHTpaluu. lloBeneHue »>IEKTPOIUTOB U HEINEKTPOJIUTOB B PACTBOpAX.
KoaddurmenTsr ak THBHOCTH.

CkopocTh peakiuuy B XHUMHYECKOM aHanu3e. KuHeTudyeckue MeTo[Ibl
aHau3a.

Kucnotno-ocHoBHble peakuuu. Teopermueckue pacuetrsl pH pacTtBopos
KHCJIOT, OCHOBaHMH, coiell u ux cmecedd. bydepnsie pactBopsl. bydepHas
€MKOCTb.

Peakuuu KOMILIEKCOOOpa30BaHUsI. OYHKIMOHAIHHO-aHATUTHYECKHE
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rpynnsl. BimsHue UX NPUPObI, PaCIOJIOKEHUS, CTEPEOXUMHUH MOJIEKYJI PearcHTa
Ha €ro B3aWMOJEWCTBME C HEOPraHMYECKMMHM HMOHAMHU. TeopHs aHanoruu
B3aUMOJICUCTBUSI MOHOB METAJUIOB C HEOpraHM4ecKMMH peareHTamu tuna H20,
NH3 u H2S u kucinopoa-, a30T-, cepocoiepKallliMi OpraHU4eCKUMHU peareHTamu.
Xenartsl, BHYTPUKOMIUIEKCHBIE COeIMHEHUsI. FIOHHBIE accoluaThl.

OKHCIINTENPHO-BOCCTAHOBUTEIBHBIE PEAKIHUUA. JJIEKTPOJIHBIA IMOTEHIUA.
YpaBuenue HepHcra. Teopernueckue pacyeTbl HaAIPaBICHUS AHAJUTUYECKUX
peaKuuii 1 KOHCTAHThl PABHOBECHSI PEIOKC-PEAKIINAMN.

Mertonpl BbIACIEHUS, PA3ACICHUS W KOHUEHTPUPOBAHUS. OKCTPAKLHS.
3akOH pacnpenesieHus. TUIbl  3KCTPAaKIMOHHBIX CHUCTEM. Peskcrpakuus.
Paznenenue snemeHTOB MeTonOM S3KcTpakuuu. KosdduimenT pacnpeneneHus.
Crenenb n3BneyeHns. GakTop pas3neiieHUs.

MeToabl ocaXkJIeHUs U coocaxaeHus. [ pyInoBbie peareHThl U TpeOOBaHUs K
HUM. PazgeneHne KaTMOHOB M aHMOHOB HAa AaHAJIWTHYECKHE Tpynnbl. CXembl
CHUCTEMAaTHYECKOI0 AaHAJIN3A.

Xpomarorpapuieckiue METOJbl aHaiu3a. 1eopeTHUeCcKHe OCHOBBI METOJA.
Knaccudpukanus MeTo0B 1O arperaTHOMy COCTOSIHUIO —IOJBHXKHOM U
HENOJBIKHOW (a3, MO MEXaHU3My pa3[eleHUs, MO TEXHHUKE HCIIOIHEHHUS.
CrocoObl  mosydeHust  xpoMmarorpamMMm  (GpOHTAIBbHBINA, BBITECHUTEIBbHBIN,
DITFOCHTHBIN ).

Jlpyrue MeToIpl pasAcieHuss U KOHLEHTPUPOBAHUA. DJIEKTPOXUMHUYECKUE
MeToabl. OTroHka (IUCTHIUIALMS, cyonumanus). MemOpanubie MeToibl. CopOrus.
dnoranus.

Nnentudukamuss W ONpEJENeHHE  BEIIECTB  XUMHYECKUMHU U
WHCTPYMEHTAJIIBHBIMA METOJaMH. MacKUpOBKa U 1EMAaCKUPOBKA B aHAJTUTUYECKOU
XUMUH.

MeTtponoruueckue OCHOBbI XMMHUYECKOTo aHanu3a. Kiaccudukanus
norpemHocted  aHanuza. CrocoObl  OLEHKM npaBwiIbHOCTH. CTaHAapTHBIE
obpasupl. Cratuctuueckass o00paboTrka pe3yibTatoB. (CrnocoObl TMOBBIILIEHUS
BOCIIPOU3BOAMMOCTH M MNPABWIBHOCTU aHanu3a. OpraHuzanyss U METOA0JIOTHUs
METPOJIOTMYECKOT0  00€CIeYeHUs]  JIEATEIbHOCTH  AHAIUTUYECKOW  CITY’KOBI.
AKKpenuTanus 1abopaTopHii.

I'paBumeTprueckuii ananus3. Teopernyeckne OCHOBbI Merona. OcanuTenu.
[TorpemHocTH B TIpaBUMETPUYECKOM aHain3e. TpeOoBaHUA K OCAAUTENIbHOW U
rpaBuMeTpuueckor popmam. M3meHeHne cocraBa ocajka MpHU BBICYIIMBAHUU H
npoKanuBaHuu. TepMOrpaBUMETPUYECKHUI aHAN3. DIIEKTPOrPaBUMETPHSL.

Tutpumerpruueckue merToasl aHanu3a. KUCIOTHO-OCHOBHOE TUTPOBAHHUE.
Teopetndyeckne OCHOBBI MeTOna. TuTpaHThl. KHCIOTHO-OCHOBHBIE MHAMKATOPHI.
KpuBeie TuTpOoBaHMs. BiusHME BeJIMYMHBI KOHCTAHT KHCIOTHOCTH  WJIU
OCHOBHOCTH, KOHIICHTPAllUA KUCIOT WM OCHOBAHUM, TEMIIEPaTypbl HA XapakTep
KPUBBIX TUTPOBaHUA. KHCIOTHO-OCHOBHOE THUTPOBAaHHE B HEBOJHBIX Cperax.
[TorpemHoCcTH TUTPOBAHUS.

MeTonsl OKHCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS. TE€OpETHUUECKUE
OCHOBbI ~ Merona. Ilepmanranaromerpus. MHomomerpus U MOAMMETPUSL.
Jnxpomaromerpus. [lepBuuHbie U BTOpUYHBIE CTaHAAPTHI. IHIAUKATOPBI.



OcanurenbHOe TUTpOBaHME. Teopernueckue OCHOBbI Meroaa. Kpusbie
TUTPOBAHUS W CHOCOOBI YCTAaHOBJICHHWS KOHEYHOM TOYKM TUTPOBAHUS;
UHAUKATOPBL. [lorpemnocTu TMTpoBaHUsl.

KomniekconoMeTpruyeckoe TUTPOBAHHUE. Hcnonp3oBanue
AMHUHOITOJIMKAPOOHOBBIX KHUCJIOT B KOMIUIEKCOHOMETpuHU. KpuBble THUTpOBaHUS.
MertannoxpomMubsle UHAUKATOpPHl. CeNEeKTUBHOCTh THUTPOBAHHUS M CIIOCOOBI €€
noBeiieHus. [lorpemnocTy TutpoBanus. [Ipaktnueckoe npuMeHEHUE.

DneKkTpoXxuMHUeckue  MeToabl  aHanmza.  OOmias — XapakTepucTuKa
Kilaccuukanms  METOAOB.  ODJEKTPOXMMHUYECKHE  siueku. MHIuKaTopHbIN
AIIEKTPOJ U DJIEKTPOJ CPABHEHHUS.

[Torenunometpusi. Teopernueckue OCHOBBI MeToja. Kiaccudukaius
MOHCEJICKTUBHBIX  JJIGKTPOJOB.  DIJIEKTpoAHass  (QyHKUUsA,  KOIP(ULHUEHT
CEJICKTUBHOCTH, BpeMsl  OTKIMKa. buoceHcopel.  IloTeHmmomerpuyeckoe
TUTPOBAHUE.

Kynonomerpusi. 3akon ®apazges. CrnocoObl ompeaesieHuss KOIUYecTBa
anekTpuuectsa. [IpsMas KyJJoHOMETpHs U KyJOHOMETPUYECKOE TUTPOBAHHUE.

Boasramnepomerpusa. TeopeTuueckue OCHOBbI METOAA.  IDJIEKTPOJBI.
[TomyyeHne U XxapakTEepUCTHUKA BOJBTAMIIEPHOW KpUBOW. YpaBHeHue MibkoBuya.
[ToTennman [IOJIyBOJIHBI. CoBpeMeHHBbIE BU/IbI BOJIbTAMIIEPOMETPUU
AMnepoMeTpruuecKoe TUTPOBAHUE.

CrnexTpockonuueckrue MeToAbl aHanu3a. OCHOBHbBIE 3aKOHBI WU3IIyYEHUS U
MOTJIOIIEHHS AIEKTPOMATHUTHOTO u3iayuyeHusa. CBs3b aHAJIMTHYECKOTO CHUTHajia ¢
KOHLIEHTpaluen OonpeaensieMoro KOMIOHEHTA.

ATOMHO-ODMHUCCUOHHBIM  MeTOJI. TeopeTuyeckue OCHOBBI METOoAa U
AHAIMTHYECKUI CUTHAN. METpOJOru4ecKue XapakTepUCTUKA M aHAJTUTHYECKUE
BO3MOYKHOCTH MeToja. Anmnaparypa. KauecTBeHHbI U KOJIMYECTBEHHBIM aTOMHO—
OMUCCUOHHBINA aHAIINU3.

ATOMHO-a0CcOpOIMOHHBII METOI. AHaNUTUYECKHM CUTHAJ.
Metponornyeckue XapakTEpUCTUKH W AHAJUTUYECKUE BO3MOXKHOCTH METOJA.
Anmapatypa. Artomuzatopsl (IUlaMeHHblE U HemaMeHHble). VcTouHuku
U3JIyYEHUS.

Monekynsipaas aOcopOIMOHHAsT CIEeKTpockomnus (crekTpodoroMerpusi).
Teopernyeckue ocHOBBI MeTona. Ammapatypa. Krnaccudukaius anmapatypbl
COTJIACHO CHoco0y MOHOXpoMmaTH3aluu (POTOMETPHI, CIEKTPOPOTOMETPHI).
OCHOBHBIE MNPUYUHBI OTKJIOHEHUS OT OCHOBHOI'O 3aKOHA CBETOMNOIJIOLIEHUS
(MHCTpYMEHTalbHbIE U (pU3MKO-xuMuueckue). DoToMeTpuyecKkue aHaTUTHYECKUe
pearenTsl. CriocoObl OnpeeeHns KOHIIEHTPAIMK BelIecTB. M3MepeHne BhICOKUX,
HU3KUX ONTHYECKUX IUIOTHOCTeH (auddepeHunanbHblii  MeTon). Bribop
ONTHUMAJIBHBIX ~YCIIOBUW aHain3a. AHaIM3 MHOTOKOMIIOHEHTHBIX CHCTEM.
Mertponornyeckue XapakTepuCTUKU U aHAJTMTUYECKUE BO3MOKHOCTH.

Meroabl  kosebaTenbHOM — criekTpockonuu. KoiebaTenbHble  CHEKTPHI
Mosekya. x ocobennoctu. Knaccudukamus MeTo0oB Mo crocodbam MoJTydeHUs
koJjiebarenbHbIXx crekTpoB (MK- u KP-cnexktpockonus). [IpuHnunuansHas cxema
npubopa. OCHOBHbBIE THUIBI MUCTOYHUKOB U3JIy4YeHHs, NEeTEKTOpoB. KauecTBeHHBIN
(MOJIEKYJISIPHBINA, CTPYKTYPHO-TPYIIIOBOI) U KOJIMYECTBEHHBIA aHAIN3 METOJaMU
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HK- u KP—cnekTpockonuu.

JI*OMUHECLIEHTHBIN aHaIu3. Teopernueckue OCHOBBI METOAA.
Mertponorndeckue XapakTepUCTUKN U aHAIMTUYECKHUE BO3MOKHOCTH METOAA.

Hpyrue wmeronpl  aHamu3a. Macc—cnekTtpoMmeTpusa.  XpoMmaTo-macc-
criektpomeTpusi. Pezonancusie (J11P-, AMP-criekTpocKomnusi) U siiepHbIE METOBI.
PentrenoBckas crekrpockonus. PaguoakTuBanMOHHBIA aHanu3. AHamu3 0e3
pazpyuieHust npoObl. JIMCTaHIMOHHBIN aHAN3. AHAIU3 TOBEPXHOCTH.

Pa3zoen 3. «Keanmosas mexanuka u keanmosas xumusi. Cmpoenue
seugecmear

DKCnepruMeHTAIbHbIE OCHOBBI KBAHTOBOW MeXaHUKH. OOBEKTh MaKpoMHUpa
U MUKpOMHpA. KBaHTBI 3JIEKTPOMArHUTHOTO M3JIYYEHUS. ODHEPIUs U HMILYJIbC
KBAaHTOB JJIEKTPOMATHUTHOTO M3JIyYEHUs. 3aKOHbl COXPAHEHUS DJHEPTrUU U
UMITyJIbca (POTOHA AIEKTPOMArHUTHOTO U3ITYUYEHUS.

OcHOBBI KBaHTOBOW MexaHUKW. I[lmaHerapHas wmonens aromMa (MOJENb
Pesepdopna). Teopema Hpumoy. Ilocrynar bopa o KBaHTOBaHMM MOMEHTA
UMITyJIbCa AJICKTPOHA (MPAaBWJIO KBAaHTOBAHUS). DHEPrUsi U paauyc OOpOBCKOM
opouthsl. [lpaBuiio wactor bopa. YpaBuenwe ne bpoitnsa. BomHoBo#t moctynar
CTAllMOHAPHOCTH OOPOBCKOM 3JIEKTPOHHOI OpOUTHI. CTAaTUCTUYECKOE TOJIKOBAHUE
BOJIH Jie bpoins.

MaremaTuyeckuil anmapar KBaHTOBOW MexaHUKHU. OmnepaTopsbl, JTUHEWHbIE
Oleparopbl, NpaBWIa JEWCTBHUS TMapbl ONEPAaTOpPOB HAa (PYHKIUIO. VY CIOBUS
JMHEWHOCTH OIeparopoB. [lopsaok JEHCTBUS JMHEHWHBIX ONEPATOPOB HA
¢bynkuuo. KoMMyTupyromye u 3pMUTOBBI onepaTopbl. OnepaTopHOE ypaBHEHUE
Ha coOcTBeHHbIe 3HaueHHUs. COOCTBEHHbIE (DYHKIIMM U COOCTBEHHBIE 3HAYEHUS
oneparopa. TeopeMa 0 COOCTBEHHBIX 3HAUEHUSIX ONEPATOPHOTO YPABHEHHS.

[Toctynarer kBaHTOBOM MexanuwkH. IlocTtymar o crmocobe mpeobpazoBaHus
YPaBHEHUM KJIIACCUYECKOW MEXAaHUKH B YPAaBHEHHME KBAaHTOBOM MEXaHUKH.
Oneparopsl BpEMEHH, KOOPAUHATHI, UMITYJIbCa, KUHETUYECKOM U MOTEHUHUAIBHOU
sHeprud. OrnepaTop KUHETUYECKON HHEPruM MUKPOOOBEKTOB, JBUKYILIUXCS B
TpexmMepHOM TpoctpaHcTBe. [loctymar o (QyHKIMM cOCTOAHHUS OOBEKTOB
MUKpPOMHpA. YCIIOBHSI HOPMHUPOBAHUS, OPTOrOHAJIBHOCTH M OPTOHOPMHUPOBAHUS
BoJHOBBIX ¢yHknui. Iloctynmar Illpenunrepa. IloctynaT o cymneprno3uiuu
COCTOSIHUI 00BEKTOB MHUKpomHpa. [locTymaT o aHTHCUMMETPUYHBIX CBOMCTBAaX
(GYHKIIUM COCTOSIHUSI CHCTEMBI MUKPOOOBEKTOB.

KBaHTOBas MexaHuMka MOJENBHBIX CUCTEM. | aMUIBTOHMAH M BOJIHOBOE
YPaBHEHME JUIS YaCTHUIbI, KOTOPasl ABMIKETCS B OAHOMEPHOU NMOTEHIMAIBHOU sSME.
Pemienne crammonapHoro ypasHeHus lllpenuHrepa mims 4acTuLbl, KOTOpas
cBOOOIHO JABMKETCS B OJHOMEPHOH MoTeHUMadbHOU sime. KBaHTOBaHue sHepruu
YaCTULIbI, CBOOOJHO JABIDKYIICHWCS B OJHOMEPHON TOTEHIMAIBLHON sME.
BeposiTHOCTL MECTOHaXOXACHUS YacTHUIlbl, KOTOpas CBOOOJHO JBUXKETCS B
OJITHOMEPHOM MOTEHIMAIbHOU siMe Tipy n = 1,2,3. V3n0Bble TOUkH. ['aMuIbTOHNAH
Y BOJIHOBOE YPAaBHEHHE JIJI1 aTOMA BOJIOPO/IA.

OcHOBHBIE TPUOJIMKEHUSI pacyeTa SHEPrUU U AJIEKTPOHHOM CTPYKTYpHI
XUMUYECKUX coeauHeHuid. Bapuarnumonnas teopema. I[IpoOHble U TOYHBIC
BOJIHOBBIE (hyHKIMHU. Bapuanuonnsii meton Putna. ['amMunbTOHMAaH W BOJTHOBOE
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ypaBHEHHE Ui  CTAlMOHAPHOIO  COCTOSIHUSIT ~ MHOTOATOMHBIX  CHUCTEM.
[Tpubmmxenne bopHa-OnmnenreiiMepa. DJIEKTPOHHOE CTAIMOHAPHOE YPaBHEHHUE
penunrepa. DeKTpOHHAST PHEPrHsi MHOTOATOMHBIX CHCTEM B MPHUOIMKEHUU
Bbopna-Onmnenreiimepa. [lonnast sHeprus oOpa3oBaHUS MHOTOATOMHBIX CHCTEM B
npubmpkenun bopaa-Onmnenreiimepa. OIHORIEKTPOHHOE MPUOIIKEHHE XapTpH.
MHOro31€eKTpOHHAs BOJIHOBast byHKIMSA Xaptpu. [Tpubnmxenue
CaMOCOTJIACOBAHHOTO 101 Xaptpu. ITorenuman MEKDJIEKTPOHHOTO
B3aUMOJICHCTBUSL XapTpu. MHOrosjeKkTpoHHass BosiHOBass (GyHkius CriaTepa.
[Tpubnmxenue Xaptpu-Doka.

Teopuss  MoOJEKyJsIpHBIX  opOuTanedi.  MonekynaspHele  opOuTanu,
NpUOJIMKEHUE JTMHEHHOW KOMOMHAIIMKA aTOMHBIX OpOuTaseil. ATOMHbIE OpOUTAIIN
- 6asucHble BOHOBbIE (yHKUIMU. KBaHTOBBIE yKMcia. Mojenb aToMa B BAJICHTHOM
npubamxenun.  KonnuecTBO  MOJEKYJSpHBIX — opOuTaned,  ONHMCHIBAIOIIMX
JIEKTPOHHOE COCTOSIHUE XMMHYECKOM YaCTHLBI. 3aHATHIE 3JIEKTPOHAMU U
BakanTtHble MO. I"'pannunsie MO.

KBaHTOBOXMMHYECKMI pacdyeT MOJIEKYJSIPHBIX MapaMerpoB. [lorennuan
WOHU3ALMU U CPOACTBO JJIEKTPOHHO-MOJIEKYJIAPHBIX CHUCTEM II0 TeOopeMe
KynmManca. AHanu3 3JIEKTPOHHOM 3aCEJIE€HHOCTH aTOMOB, JIEKTPOHHAS IIJIOTHOCTh
U DJIEKTPOHHBIM 3aps]l HAa aTroMax B MOJIEKyJaxX B NpUOMMKeHHH MasluKeHa.
[Topsinok xumuveckon cBa3u no KoyicoHy. DHeprus AUCCOLMALNA XUMUYECKUX
COEIMHEHU Ha pajuKaibl Win MOHBL. OCHOBHOE, BO30Y>K/I€HHOE CUHIJIETHOE U
TPUILIETHOE JJIEKTPOHHOE COCTOSIHUE MOJIEKYJSIPHBIX CUCTEM M HMX CIIMHOBas
MYJIBTHUILIETHOCTb. 3apsAl W CIHAHOBAasA MYJIbTUIUIETHOCTh DPAAUKAIIOB, MOHOB WU
HMOH-PAJNKAIIOB XUMUYECKUX YACTHUL.

Xumunyeckass CBs3b. CTpyKTYpHO-XMMHYECKAsl OpPTraHMU3allHsl BEIIECTB B
TBEPZIOM, KUJKOM 17§ ra3oo0pazHOM COCTOSTHUSX. Konnenuun
JIEKTPOXUMHUYECKOIO Jyalu3Ma, BaJ€HTHOCTH, B TEOPUUM XUMHUYECKON CBS3H.
OpOuTanbHO-3apsiiHas KOHUEHIMS TEOPUH XUMHYECKOM CBSI3U: CBSI3bIBAIOIIME U
HECBSA3BIBAIOIIME JJIEKTPOHHBIE MAapbl; CBA3BIBAIOIIME W AHTUCBA3BIBAIOLINE
koMOuHanuu AQO; NpuHIKI OPOUTATBHOTO COOTBETCTBUS. DHEPTHUS ABYXaTOMHBIX
B3aumojiericTeuii (EAB) B mpubmmkennn MajuiikeHa: pe3oHaHCHBIE 1 OOMEHHBIC
JIByXaTOMHBIE B3aMMOJICCTBUS, 3JIEKTPOCTATUYECKUE JIByXaTOMHbBIE
B3aMMOJICHCTBUS. DHEPrUs IUCCOLMAIMN XUMUYECKUX coennHeHui. KoHuenmus
CUJI B TEOPUM XUMHUYECKOM CBs3HM: Teopema | 'enbmana-PeliHMaHa, OpUpOIa
XUMHYECKON CBSI3M B MPHUOIMKEHHH SJCKTPOCTATHUECKON Teopembl | enpbmaHa-
deifHMana, TeopeMa BUpHala, NPHUPOJAa XUMHYECKOW CBS3M B MPHUOIMKEHUU
TEOPEMBI BUpHAJIA.

ATOMHO-MOJIEKYISIpHAS apXUTEKTypa XUMHAYECKUX COCIMHEHU.
IIoBEpXHOCTh NMOTEHUMAIBHOW JHEPIMH MOJIEKYJSIPHBIX CUCTEM M €€ CBOMCTBA.
PaBHOBECHOE COCTOSIHME B MOJIEKYJSIpHBIX cucrtemax. [loHsatue o qumHe
XUMHUYECKOU CBs3U. @DuU3MUYECKHE SBJICHUS, Ha KOTOPBIX OCHOBBIBAKOTCS
CHEKTPOCKONMYECKUE M JU(PAKIMOHHBIE METOJbl OMNpENEICHUsl MNapaMeTpoB
MOJICKYJISIDHOM  CTPYKTYyphl.  BO3MOXHOCTM M OIpaHUYEHHUs  MeEToAa
PEHTTEHOCTPYKTYPHOTO aHAJIN3a B CTPYKTYpPHOM XUMHUH. BO3MOXHOCTH W
OTpaHUYEeHHUs] METOAa Ta30BOM SJEKTpOHOrpaduu B CTPYKTYpPHOM XHMUH.

11



DKcnepyuMeHTaNlbHble  (DaKThl BIUSHUS KPUCTAIUIMYECKOTO OKpPYXEHUs Ha
MOJICKYJISIPHYIO CTPYKTYpy. MonekynsapHsie KoHGopManuu # KOH(OpMEpHI
XUMUYECKUX coeauHeHud. KomudyecTBeHHBIN coCTaB cMecu KOH(OpPMEpOB,
olpezieNieHue KOHCTAHThl KOH()OPMAIMOHHOTO paBHOBECHsI C OOJIBIIMAHOBCKOTO
pacnpeziesieHuss KOH(POPMEPOB B UX CMECH, OINpeiAesieHHe KOH(OPMAaIMOHHOTO
COCTaBa CMECH KOH(POPMEPOB METOJAMHU MOJEKYJSIPHOW CHEKTPOCKOMUU (METO.
Mopuno-Baranabe-Mua3ycumu), METOJIOM JTUTIOTHHBIX MOMEHTOB.

MonekynapHas voHuzanusi. BeprukanbHas U aauabathyeckas MOHU3ALMS
MOJEKYJSIpHBIX cucteMm. [lpubmmxenune @panka-Kongona. BeptukanbHbil
NOTEHIMal MOHU3AIMU, BEPTUKAIBLHOE CPOJCTBO K JJIEKTPOHY, aanadaTUYECKUN
NOTEeHIMal MOHU3alMU, ainadaTHYeCcKoe CPOACTBO K AJIEKTPOHY, UX OINpEAEIICHHUE
KBAaHTOBOXMMHUYECKMMH MeroAamu. [loTeHnman uWoHM3auuMM HW  CPOJACTBO K
AJIEKTPOHY MOJIEKYJIIPHBIX CUCTEM B MPUOJIMKEHNU TeopeMbl KyrnmMaHca.

MonexkynsapHas nossspusanus. IIOCTOSHHBIE DIEKTpUYECKUE UIIOJIbHbIC
MOMEHTBI XUMHUYECKUX coeauHeHni. [Ipupona IOCTOSHHOIO JIEKTPUYECKOIO
JUIOJIBHOTO MOMEHTa MOJEKYJsipHbIX cucteMm. Pacuer metomamun MO JIKAO
3aps0BOM  KOMIIOHEHTBI JIAIOJBHOIO MOMEHTa XWUMMUYECKHUX COEIUHEHMM.
MousnekynsipHas TmoJspyu3alMs MU NOJSPU30BAHOCTh. YpaBHeHue Kiaysuyca-
Moccotn. HMHIynupoBaHHBIM  JUIOJIBHBIM ~ MOMEHT UM IOJSIPU30BAHOCTH
XUMHUYECKUX COCIMHEHUN. DJIEKTPOHHAS MOJSIpU3alUs XUMUYECKUX COECIUHEHUN.
CBs3b DNEKTPOHHOM MOJSIPU3alMUA C II0KAa3aTelieM IPEJIOMIICHUS BEIIECTBA
(ypaBHenue JlopeHma-Jlopentia). ATomHas — moJsIpu3alMs  XUMHYECKUX
COEIUHEHHNN. CBs13b aTOMHOM MOJIAPU3ALAN co CIIEKTPAJIbHBIMU
XapakTepucTUKaMu BeniecTtBa. OpHEHTAlMOHHAA MOJIAPU3ALUSA  XUMUYECKUX
coequHeHn. CBA3p OPUEHTALMOHHOM  NOJSIPU3YEMOCTH € IOCTOSTHHBIM
DIEKTPUYECKUM JHUMOJBbHBIM MOMEHTOM XWUMHUYECKHUX COCIWHEHUH. YpaBHEHUE
Jle6asa. CBsA3b IMOCTOSHHOTO 3JEKTPUUYECKOTO JUIOJBHOTO MOMEHTa MOJIEKYI
BEILIECTBA C €€ MAaKpPOCKOIMHMYECKHMH XapaKTEPUCTUKAMHU. JKCIEPUMEHTAIBHOE
ONPENEIICHUE TTOCTOSIHHBIX AJIEKTPUUECKUX JAUMOJIbHBIX MOMEHTOB

Pa3zoen 4. «Opeanuueckas xumusy

CrpoeHue OpraHMYEeCKUX COEAMHEHUW. Teopusi XMMHYECKOrO CTPOCHUS
A.M. BbytnepoBa. M3omepusi. OCHOBBI y4€HUS O MPOCTPAHCTBEHHOM CTPOCHHUH
OpPraHMYECKUX  COCOUWHEHW. Buasl  OpOCTpaHCTBEHHOM  HM30MEpUU  —
F€OMETPUYECKAsT M ONTHYECKas. TUIbl XUMHUYECKOW CBSI3M B OPraHUYECKUX
coeqUHEeHMsX. Tumbl TUOpUAM3aLMK aTOMa YrjiepoJa U HampaBICHHOCTh
THOPUAHBIX OpOWTaNeil B MPOCTPAHCTBE. G- U TM-CBA3b. [€OPHs AIEKTPOHHBIX
CMEILEHUN: MHIYKUMOHHBIN 3(dexT, 3¢deKkT KoHbrorauuu. I MnepKoHbIOTALH.
Knaccudukanus OPraHUuYeCKUx peaKIum. Pearentsl pajUKaJIbHBIC,
NeKTpopuiibHble U HykieoduiabHble. lloHATHE O MexaHH3ME pEeaKIIHu.
Howmenknarypa MIOITAK opranndeckux coe fuHEHUH.

Ankanbl. l'oMonoruueckuid psajx ajikaHoB. HM3oMmepusa: CTpPyKTypHas u
ontuueckasi. Konpopmanuu. Ilonstue o koHpopManMOHHOM aHaiu3e. MeToabl
noixydeHus. PU3NUYECKHE CBOWCTBA AJIKAHOB, 3aKOHOMEPHOCTUM MX H3MEHEHUS B
TOMOJIOTUYECKOM  psay. XUMHYECKUE CBOWCTBA. Peakuuu paaukaibHOIO
3aMelleHusl. PeaklMOHHas CHOCOOHOCTbh M CEJEKTUBHOCTh  MEPBUYHOIO,
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BTOPUYHOTO M TPETHUYHOrO aToMoB yriepoja. CTpoeHue u CTaOMIbHOCTD
CBOOOJTHBIX PaJUKANOB. Peakmuu aeruapupoBaHus, OKUCICHUS, MPeoOpa3oBaHuUs
IIPY BBICOKHUX TEMIIEPATYypax, UX MPOMBIIIJIEHHOE 3HAYCHUE.

Ankensl. ['omonornueckuit psig akeHoB. M3omepusa. Metoasl moigydeHus.
DnexTpoduiabHOE MPUCOCIUHCHMSI, MexaHu3M. [loHATHE O G- U T-KOMIUIEKCax.
KapOkaTuoHbl, uX CTaOWJIBHOCTH B 3aBUCUMOCTH OT cTpoeHus. IIpaBuio
MapkoBaukoBa. PajgukanbHoe npucoeauHeHrne kK ajakeHam. [lepekucHbiid dddext
Kapama. Karanutuueckoe TruUapUpoOBaHHUe, peakuus TUAPOOOPUPOBAHUS.
[MukmonpucoenuHeHnne 1O JABOMHOW cBsA3u. Okxkucienue 10 Barwepy, no
IIpunexaeBy. JleCTpyKTUBHOE OKUCJIECHHUE IBOMHOM CBSI3U, €r0 UCIIOJIb30BAHUE U
YCTAHOBJICHHE CTPOEHUs AaJKEHOB. Peakuuu ankKuiMpoBaHUS  aJKEHAMM.
[TormMmepu3zanus. Peakuuu B aJUIMIIBHOE MOJIOKEHUE.

Anxanuensl. Knaccupukauus. W3omepusa. KoHbIOTMpOBaHHBIE JIUEHBI:
OyrtamaueH, uzomnpen. [lomyuenue. 1,2 u 1,4-npucoeHEHNUE 10 INEKTPOPUIHLHOMY
mexanu3My. llpucoennnenue Boaopoaa. [ueHoBwiii cuHTe3 Jlumibca-Anbaepa.
CHUHTETHYECKHII U TPUPOJIHBIA KaydyKH, UX CTpoeHue. BynkaHu3zauus kaydyka.
Pe3una.

Ankunbl. 'oMonorundeckuid psia ankuHoB. M3omepusi. MeToasl moyyeHus.
IIpupoma  TtporHOW  cBa3u. IlpucoenuHenme Kk  ankuHam.  MexaHusm
MEKTPOPHUIBHOTO U HYKICOPUIHLHOTO MPUCOSTUHEHUS K alIKMHaM. [ uapupoBanue
ankuHoB. C-H-kucnotHocTh anetuiieHa. KoHaeHcanusa ajJKuHOB C ajIbJICTUIaMU U
KeTOHamu. Jlu-, Tpu- 1 TeTpaMepu3anys aleTUICHa.

AJIMUIMKINYECKUE  YIIIEBOAOPOALl  (LMKJIOAJKAHbI, aJKEHbI, JUCHBI).
Knaccuduxanus. CoBpeMeHHBIE NPEACTABICHUS O CTPOCHUM, YCTOMYUBOCTH
nukioankaHoB. KoHdopmanus HUKIOB. AKCHAJIbHBIE U 3KBAaTOPHAJIBHBIE CBSI3U.
Homenknarypa. Meroael monydeHusa. XUMHYECKHE CBoOMcCTBa. M3omepuszanus
nukioB. Cnemuduyeckue peakiuu  Majbix [UKIOB. [lukioankensl u
UKJIOANKaAueHbl. MeTonbl modyuyeHusi, cBoiicTBa. HeoOparumbiii Kkatamus
3enuHckoro. [loHsTue o Teprnenax.

Apenbl. CoBpeMEHHBIE TMpPEIACTABICHUS O TMPUPOJE U  KPUTEpPUHU
apoMmatuyHocTH. [lpaBuno Xrokkens. HeGeH30uHbIE apOMaTHUYECKUE CHCTEMBI.
['omonoruveckuid psa Oenzona. M3omepusi, HOMEHKIATypa, CTpoeHUe. XapakTep
C-C cBs3u B OeH3oje. DHeprusi pe3oHaHCHOUW cTabunu3aiuu. [IpoMebliieHHbIE U
7abopaTopHble METOAbl TMONy4eHHUs apeHoB. (OCOOEHHOCTH (UBUYECKUX H
XUMHYECKHX CBOMCTB O€H30JIa M €ro MPOU3BOJHBIX. Peakiuu 31aeKTpoduIbsHOro
3aMelIeHUs] B OCH30JIbHOM sifpe. MeXaHnu3M 3TUX peakiui, G- U T-KOMIUICKCHI.
Bnusinue 3amectuteneir B OEH30JIbHOM SIIPE HA €r0 PEaKIMOHHYIO CIIOCOOHOCTb.
[TpaBuna opuenrauuu. Peakiuu npucoeannenus B Oenzone. O30H0IM3 OeH30Ia,
OKHCJIEHME B MAJIEMHOBBIN aHTUAPUJ, U30MEPU3ALMHU [IPU OCBENIEHNU. Peakuuu ¢
y4acTUEM OOKOBBIX Lerneu apeHOB. MHorosinepHbie apeHbl c
HEKOH/ICHCUPOBAaHHBIMU AIPaMH: nudeHu, COEIUHEHHUS - "
TpU(EHUIMETAaHOBOTO psiAa. MeToasl mojgydeHus. Peakuuu B AIpo U 1O
METaHOBBIM aToMaMm yriepoza. TpudeHmIMeTUIbHbIN pauKai, KaTUOH U aHHOH.
[IpuuuHbl, onpeaestone ux cTadmibHOCTh. Kpacurenn TpudeHUIMeTaHOBOTO
pana. ApeHbl € KOHJICHCUPOBAHHBIMHM SJIPAMHU JIMHEWHOTO W AHTYJISIPHOTO
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ctpoenus. CpaBHUTEIbHAs OlLEHKA apOMAaTHUYECKOW XapaKTepUCTUKH OeH30I1a,
HadTanuHa, (eHAHTpEeHa U WX 3Heprud aeiokanuszauuu. Hadramun. Cunte3 us
coequHeHUl psga Oenszona. Peakuun snexrpoduibHoro 3amemenus. [lpasuna
OpUEHTAIlMM TpU 3IeKTpouIbHOM 3amerieHud. OKHUCIIEHHE W TUAPUPOBAHUE.
AnTpaleH u ¢eHanTpeH. Meronpl nonydeHus. (OCOOCHHOCTH  pPEaKIUH
ANIEKTPOPMIBHOTO  3aMelleHus. Peaknuum NOpUCOEIMHEHUS, OKHUCICHUA U
BOCCTAHOBJICHUS.

l'anorennpounsBoansie. Metoasl monydeHus. CTPOEHHME W XHUMHYECKHUE
cBoMcTBa. Peakiust HyKI€opUIbHOTO 3aMEeIEHNUs TaJOT€HOB B alIKWJITAIOTeHUAAX.
Mexannsm SNI u SN2. Crepeoxumusi peakiuid B 3aBUCMMOCTH OT MEXaHHM3MA.
BnusgHue 53NEeKTpOHHBIX M cTepuueckux (akTopoB B cyOcTpaTe, HPUPOIBI
YXOISUIEH TPYIIbl peareHTa, pacTBOpUTeNs. AMOUIEHTATHbIE MOHBL. MexaHu3m
HYKJICOQUIBHOTO 3aMEIIECHUS] B apUITAIOTEHHJIaX U MX 0COOeHHOCTU. Peakuuu
OTIICIUICHUS] rajoreHoBogoponoB. IlpaBuno 3aiineBa. Mexanusm El u E2.
Konkypenuusa peakuuii 3aMelleHUss W OTWICIUIeHUs.  B3aumonernicTBue
TaJIOT€HIPOU3BOJHBIX C METaUIAMM, YYacTUE B PpEaKUUAX aJIKUIUPOBAHHUS.
Metonbl OJIy4yeHus U CBOMCTBA.

I'mppokcunbHbele coequHeHus. CrnupTel M (eHosibl. MeToa MNoJydeHusl.
@dusnueckre CBOWCTBA. BoaopoaHas CBsA3p M €€ BIUSIHUE Ha TEMIEPaTyphl
KUTICHUS U TUIaBJICHUS. XUMUYECKHE CBOWCTBA CIIUPTOB U (heHOosI0B. KuCI0THOCTS.
OcobOenHocTr PeHoJIbHOTO ruapokcuia. OCHOBHbBIE U HYKJIEO(PUIbHbBIE CBOMCTBA
OKCHUITPOU3BOJHBIX, aJKOroJsATOB M (QeHossAToB. HykneoduibHoe 3amMelieHue.
[TomyyeHue mOPOCTBIX U CHOXKHBIX 3PUPOB. OKUCIECHUE CHOUPTOB U (PEHOJIOB.
Cneunduueckue CBOWCTBA CHUPTOB. BHYTpeHHSE HW  MEXMOJICKYJIApHas
neruaparanus  cnuptoB.  Crenuduueckue cBoictBa  (GeHonoB.  Peakiuu
ANIEKTPOPIILHOTO 3aMelieHuss B (eHosiax. AKTUBHUPYIOIINE U OPUEHTHPYIOIINE
BIMsHUSA Tuapokcuna. Konaencamnus gpenona ¢ popmanpaerungom. HenacolieHHbie
cupThl. EHOMBI, UX TayTOMEPHOE PaBHOBECHE C KAPOOHUIIBHBIMU COEAMHEHUSMHU.
[IpaBmiio DnbrekoBa-OpieHMmeiiepa. DEeHOIbI KaK YCTOMYUBBIE €HOJBL. [ JIMKOJIH.
['munepun. Metozas! nosyueHusi. OCOOEHHOCTH XUMUYECKUX CBOMCTB.

[Tpocteie aduprl. Kmaccudukanus. M3omepus. Homenknatypa. Ilonyuenue.
Xumnyeckue cBoictBa. [uximueckue mpocteie 3¢upbl. OKcHI 3TUIICHA.
YceroitunBocTh  0-OKCHUIOB.  Peakiiuu  HYKICOQWIBHOTO — MPUCOEIUHEHHUS.
OnokcuaHbie cMoibl. KpayHadupsi.

Kap6onunsasle coenunenus. Knaccupukamms. Homenkmatypa. Metoss
nonyueHusi. CrtpoeHue KapOOHWUIBHOW Tpymnmbl. XHUMHUYECKHE CBOWMCTBA
albJIETUIOB ¥ KETOHOB, HYKJICO(DUIbHOE TMPUCOCTUHEHHE U 3aMElICHHUE.
BoccraHoBineHue aibIerHIOB M KETOHOB 1O CIHPTOB M yIVIEBOJOPOJIOB.
OxuciieHre anbAEruJI0B M KETOHOB. AJBJOJBbHO-KPOTOHOBAs KOHJEHCALHS.
MetuneHoBass U KapOOHWJIbHAs KOMIOHEHTHI. CpaBHUTEIbHAS XapaKTEPUCTHKA
CBOMCTB aJbAECTUJIOB U KETOHOB. HeHachllleHHbIe KapOOHUIIbHBIE COEIUHEHUSI.
Kerennl. [lonyuenue u cBoiictBa. Konbroranus kKapOOHUJIBHOW W 3TUJICHOBOM
nBoMHOW cBsizu. (OcoOeHHocTH peaknui npucoenuHenns (1,2 wu  1,4-
npucoenuuenue). JukapoonuneHbeie coenuHenus. Knaccudukanms, noigydeHue,
O0COOEHHOCTH XMMUYECKHX CBOMCTB. XMHOHBI. [lonyuenue. CBolicTBa.
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Kap6onosbie kucnotel. Kiaccudukanus. WMzomepusi. Homenknarypa.
Mertoast  mosydeHusi. CTpoeHme KapOOKCHJIBHOW  TPyNmbl.  AccOIuaius
KapOOHOBBIX KHUCJIOT. BinusHue »5>1neKTpoHHBIX 3(PGEKTOB 3aMecTHTENel Ha
KHCIIOTHBIE  CBOWcTBAa.  Peaknum  KapOOHOBBIX ~ KHCJIOT:  TIOJNYyYCHHE
(GyHKIMOHATBHBIX MPOW3BOJHBIX, TajoreHupoBanwe 10 ['emo-Dombrapay-
3eNMMHCKOMY,  JeKapOOKCWJIMpPOBaHUE, OTHOIICHWE K  OKUCIUTEISAM U
BOCCTAHOBUTENSM. O-, 3- HEHACHIIIICHHBbIE KUCIOTh. OCOOEHHOCTH XUMHUYECKOTO
MOBEJICHUs, OOYCJIOBJICHHBIE KOHBIOTAIIMEH JBOMHOW CBSI3M M KapOOKCHUIIbLHOU
rpynnbl.  /ukapOoHOBbIe KHCIOTH. ManoHoBas kucinora u ee 3¢pup. CH-
KHCJIOTHOCTh METHJICHOBOU TPYTITIHI.

OyHKIIMOHAIBHBIE MPOU3BOIHBIE KAPOOHOBBIX KUCIOT, UX cBoicTBa. CoJH.
Cnoxuble 3¢upsbl. ['aJloreHruApUaAbl U aHTUAPUIBI KAPOOHOBBIX KUCIOT. HUTpuIIbI
U aMU/IbI.

Azotconepxkamue coeauHeHus. Kmaccudukanus. HwutpocoeauHeHus.
Homenknatypa.  Metoasl  nomydeHusi.  CTpO€HME  HUTPOTPYIIIBI, €€
AJIEKTPOHOAKIIETITOPHBIN XapakTep. KucioTHOCTh U TayToMepus amudaTuuecKux
HUTPOCOEANHEHUN (alMHUTpOCOeANHEHM). BoccTaHOBIEHHE HUTPOCOSTUHEHUH.
HykneopunpHoe 3amenieHue B HUTPONPOU3BOJHBIX  O€H30J71a, KOMILIEKC
Meiizunreiimepa. Amunsl. Homenknatypa. M3omepus. CTepeoxumusi TPETUUHBIX
aMUHOB Y YETBEPTUYHBIX AMMOHHEBBIX COJIEN U OCHOBaHUU. MeToAbl U3BICUECHUS
MEPBUYHBIX, BTOPUYHBIX U TPETUUYHBIX aMUHOB. OCHOBHOCTh U HYKJIEO(DUIBLHOCTD
aMUHOB. Peakuny aMMHOB Kak HYKJIEO(QUIIBHBIX peareHToB. JluazocoenuHeHUS:
apoMatnyeckue U anudaruyeckue. Ilomydenune. CTpoeHHE U TayTOMEpUs
apOMaTHYECKUX AUA30COCAUHECHUN. Peakiuu nrua30COECIUHEHUN C BBIACICHUEM U
0e3 BblJeneHUs a30Ta. Peakiuu aszocoueranus. A3okpacutenu. Jluazomeras.
Mertozs! nostydeHus, CTpoeHue, cBoiicTBa. CTpoeHUE U peaKIMOHHAsI CHOCOOHOCTh
KapOEHOB.

OnemeHnToopranndeckue coeauHeHus. Kinaccuduxanus. Homenkmartypa.
OO0mast xapakTEepUCTHKa 3JIEMEHTOPTAaHMYECKUX COCAMHEHUN U XapaKTep CBSI3U
MEXKIy YIJIepoJOM U DBJIEMEHTOM B 3aBUCUMOCTH OT €ro IMOJOXKEHUS B
nepuoandeckorn cucreme. Cepocojepkalmue OpPraHUYeCKHE  COECAUHEHUS.
Knaccuduxanusa.  Tuonsl.  Cynbdpuasl. CynbQoHbl U CYJIb(POKCHUBI.
Cynbdoxucnorsl. Ctpoenune. Meroasl mnonydeHus. CpoictBa. CynbdamumHbie
npenapatel. dochopopranmveckne coenunenus. Knaccubukamusa: dochun u
ankuidpochunsl, dhochunoas, GochoHOBas KHUCIOTHI, GochuHOKCHI. MeToapl
NOJIyYEeHUs], B3aMMHbIE MTpEBpalIeHus, peakuus ApOy3oBa. KpemHuiioprannyeckue
COCIMHEHHUS, UX KaccuUKaIs, HOMEHKIAaTypa. MeTo bl MOydeHus, CBOMCTBRA,
CUHTE3 noauMepoB. Meramnoprannueckue coeauHenus. Homenknarypa. OOuue
METO/IbI IOJIyYEHUs1, CBOMCTRBA.

I'uppoxkcukucnorel.  Knaccudukauus.  Homenkmarypa.  ATOMHOCTb.
OcHoBHOCTh. M3omepusi. OtnocutenvHas (D-, L-) u abcomornas (R-,S-) -
KOH(urypanuss ontudeckux wuzoMmepoB. IlpaBuno Wuronpna-Kana-IIpemnora.
Mertopsl noaydenus: oOiye u cnenrduiyeckre. XMMUYECKUE CBOMCTBA: 00IIHE U
cnenupuyeckue.

Oxkcoxkucnotel. Knaccudukanus, u3zoMepus, HOMEHKIATypa U CTPOCHHUE.
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O6mme u cnenuduyeckre wmetoapl momydeHus. OOmme U crnernuduuecKue
CBOICTBA OKCOKHCIIOT. AILIETOYKCYCHBIM 3(pup, BbIIEICHHE TayTOMEPHBIX (HOpM,
IPUYUHBI OTHOCUTENFHOM CTAaOUIBHOCTH €HOJbHOU (opMbl. Peakiinyu KeTOHHOH U
€HOJIbHOH (hOpM aIleTOyKCYyCHOTO 3upa.

AwmwunOokucnotel. Knaccudukarms. M3omepus. Homenknarypa. [Ipupoanbie
AMUHOKHCIIOTHI, UX cTepeoxumus. O0me u cnenupruueckrue METO bl OIyUeHusI.
duznueckre CBOWCTBA, OeTanHbI (IBUTTEP-HOHBI). AMQPOTEPHOCTh. XUMHUYECKUE
cBoMcTBa: obmme u crnenuduyeckue. I[lentuasl u nomunentuasl. [lentuanas
CBSA3b, METOJbl TOJYYEHHS] TMENTUIOB W TMOJUIENTUA0B. benku, ux oOmas
xapaktepucTtuka. IIpencraBienne o cCTpoeHHHM O€JIKOB: MEepBUYHAS, BTOPUYHAS,
TPETUYHASI U YETBEPTUYHAS CTPYKTYPBHI.

VYrnesoael. Knmaccudukanus. MoHocaxapubl: EHTO3bl, T€KCO3bl, aJlb/103bl,
keto3bl. CTepeonsomepuss MOHO3. AOCOJIOTHASA U OTHOCUTENIbHAsT KOH(UTYpaLUU.
D- u L- psagpl, UX CTEPEOXUMHUYECKOE POJICTBO C TIIIMIEPUHOBBIM aJIbJIETHUIOM.
Konpuato-niennas tayromepusi. Myrtaporanus, o- U [-aHOMEPHI, TJIMKO3UIHBIN
ruapokcuil. [Ipoekiuonnsie ¢opmynbl Duiiepa U NEpPCHEKTHBHbIE (OPMYJIbI
Xeyopca. IlpoctpancTBeHHOE CTpoeHHE aibiorekco3d - (opma "kpecno'.
[Tupanosubie U ¢ypaHoO3HbIE LUKIBL. MeETOIbl COKpallEHUs] U YBEJIUYEHUS LIETH
MoOHOcaxapuaoB. CBOICTBA, pEAKIMU OTKPHITOM H I[HUKIUYECKON  (opM.
BoccranaBnmuBaroniue ¥ HEBOCCTAaHaBIMBaromue aucaxapuasl. CBolicTsa.
[Tonmucaxapuabl. Kpaxman, rivkoreH, nemnono3a (kinetyarka). CBoHCTBa.

I'ereporukinbl.  Knaccupukamus.  Homenknatypa.  ApoMarhueckue
TeTEPOLUKIIbI. XapakTep AeI0KaIU3aluu T-3JIEKTPOHOB B MATH- U MIECTUUICHHBIX
rereporukiax. Bimsaue rerepoatoma. CpaBHUTENbHAs  XapaKTEPHUCTUKA
apOMaTUYHOCTH O€H30Jla M APOMATHUYECKUX TeTepOLMKIOB. llsaTnuneHHbie
rerepolukiibl. CTpoeHne, apoOMaTHUYHOCTh. BiusHME NpPUPOABI TeTepoaroMa Ha
apOMaTUYHOCTb, HEHACBIIIEHHOCTh U anuaoPooHocTh. O6mue u crneunduyeckue
METOAbl CHHTE3a. B3aMMHbIE TMPEBpALEHUS TIETEPOLMKIOB. XHUMHYECKHE
cBoicTBa. OCHOBHOCTh M KHCIOTHOCTb. AnunopoOHOCTh (dypaHa, muppona u
uHjona. Boccranosnenune. BzauMHoe BIMSIHME aTOMOB B UMHU[Ia30JI€ U MMHPA30JIE.
Meroasl mnonyueHus. Peakuuu snexktpoduibHOro 3amenieHus. YactuuHoe u
nonHoe BoccraHoBieHue. lllectuunennesie rerepouukinl. [Iupunun. Crpoenue.
[Tonyuyenue. PeaknumonHass cnocoOHOCTh. XWHOJWH, HW30XUHOJWH, aKpUJIMH.
Crpoenne. ApomatndHOCTh. CpaBHUTENbHAs PEAKIUOHHAS  CIIOCOOHOCTB.
[Tomyuenue. Peakuun >7aeKTpOGUIBHOTO ¥ HYKJICO(QUIBHOTO 3aMEIICHUS.
OcHoBHBIE cBOMCTBa. /[MasuHbL: NMUpa3vH, NUPUMUIWH, OUpHUaa3uH. CTpoeHue.
CpaBHHUTENBHAS peaKMOHHAas CIIOCOOHOCTS. Mertonapr IIOJTyYEHHS.
Hyxneobunsroe u anektpodunsHoe 3amenieHue. OCHOBHBIE CBOMCTBA. Peaknun
OKHUCJIEHUSA-BOCCTaHOBIICHHS. [lupumMuanHOBBIE OCHOBaHuUA, WX cuHTe3. llypuH,
ctpoeHue. IIponsBogHble MMypuHaA: T'yaHWH, aJICHUH, TUIIOKCAHTHUH, KCaHTHH,
MOYEBAsI KUCIIOTA.

Pazoen 5. «@usuuecxas xumusy. Xumuvweckas mepmooOuHamuxa.

OCHOBHBIE TIOJIOKEHHSI XMMHYECKOM TepMOJIMHAMUKHU. McTopus pa3BuUTHsA
(bu3MUEeCcKOM XMMUU KaK CaAMOCTOSITEIbHOM HayKu. TepMOoJIMHAMUYECKUE CUCTEMBbI
u npouecchl. Kinaccudukarys 1 METObl X OMHCAHUSI.
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IlepBblii 3akOH TepMOAWHAMUKHU. I[lepBbIA 3aKOH TEPMOJUHAMUKHU,
BHYTPEHHSISI HEPIrusi Kak (PYHKIMS COCTOSIHUS CUCTeMbl. PaGoTa pacmupeHus u
annabaTHYeCKuil mpoliecc A uaeanbHoro rasza. Kamopudeckue ko3¢hUIHMEHTHI.
TemoeMKOCTh TpU  MOCTOSHHOM OOBEME M TemIeparype. 3aBUCHUMOCTb
TEIUIOEMKOCTH OT TEeMIIepaTypbl. DHTAIbIUSA KaK (DYHKUHS COCTOSHUS CHCTEMBI.
TemnepaTypHasi 3aBUCUMOCTb SHTAJIBIIUH PEAKIIUH.

Tepmoxumus. CTaHZapTHBIE COCTOSIHUSL M YCJIOBHSI, IPOCTHIE BEILECTBA.
3akoH ['ecca, TepMoxuMuyeckue cxembl. BbIUMCIEHUS] CTaHIAPTHOW SHTAJBIINAU
peaklMu C UCIOJb30BAHUEM CTaHAAPTHBIX TEIJIOT O0Opa30BaHUs, CrOpaHMS,
pacTBopeHus, pa3peneHusd. [I[pubamkeHHble METOIbI pacueTa TeIIoT 00pa30BaHMUS
U CrOpaHusl.

Bropoii 3akon tepmomumHamuku. Iloctynater Kiaysumyca u KenbBuHa
(Tomcona). Huxn Kapuo, ypaBHenue Knaysumyca. DHTpornuss Kak (QyHKIuUs
COCTOSIHHS, BBIPQ)XEHHE BTOPOTO 3aKOHA TEPMOJAMHAMUKH B BUJE HEPABEHCTBA
Knay3nyca. 3akoH BO3pacTaHHsl SHTPOIWH, KPUTEPUH NPOTEKAHUS CIIOHTAHHBIX
IIPOLIECCOB B M30JIMPOBAHHOW cHUCTEME. BTOpoW 3aKOH TEpMOJMHAMHUKHA B
¢dopmynupoBke IlpuroxuHa, MTPOU3BOJACTBO SHTPONUU MPU YCTAHOBICHUU
TEIUIOBOro OanaHca. M3MeHeHHe SHTPONMU MpU MPOTEKAHUH MPOU3BOIBHOTO
npolecca B IMPOU3BOJBHOM CHCTEME. OHTPONUS B Pa3jiUYHBIX IPOLECCAX C
UJCalbHBIM Ta30M, U3MEHEHHE SHTpONuu mpu (a3oBbIX mepexonax. Teopema
Hepncra, noctynar Ilnanka, BIUUCIEHUS SHTPONUU CUCTEMBI IIPU TEMIIEPATYpE
T.

XapaktepucTuyeckue (QYHKIMM ¢ TEPMOJAMHAMUYECKUE MOTEHIIHAJIBI.
CBoOonnas »neprus ['mb0ca u cBoOOgHAsE dHeprus I'enbMrosyiblia Kak (QyHKUUU
COCTOSIHUS CUCTEMBI. TepMOJAMHAMUYECKUE MOTEHIMANbl U XapaKTEPUCTUUECKUE
¢byHKIMM. 3aBHCHUMOCTh CBOOOJHOW HsHepruu ['mbOca u CBOOOAHON SHEPrUU
['enbMrosiplia OT TEMIIEPaTypbl M JABJICHUS Ul UACAIBHBIX M PEAIBHBIX Ia30B,
¢yrutuBHOCT U KO3 (PUIMEHT (YTUTUBHOCTH. XHUMHUYECKUMH NOTEHLMAN Kak
KPUTEPUI TEPMOJMHAMHUYECKOIO PpABHOBECHS M CIOHTAHHOIO IPOTEKaHUs
IIPOLIECCOB B OTKPBITBIX cucrteMax. CooTHomeHne MakcBemia, ypaBHEHHE
I'n66ca-Mrorema. OOmUMEe KpUTEPUH TEPMOAMHAMMUYECKOIO pABHOBECUS U
CIIOHTAHHOT'O IPOTEKAHMS IIPOLIECCOB B M30JMPOBAHHBIX, 3aKPBITBIX M OTKPBITBHIX
CUCTEMAX.

Tepmoannamuka pacTBopoB. TepmoauHamuueckue (QyHKIUU HACATbHBIX
pacTBOpOB ra3oB. PaBHOBECHE )KUAKNN PACTBOP - HACBIILIECHHBINA Map. BelpakeHne
XUMHUYECKOT0 MOTEHMAaja KOMIIOHEHTOB pacTBOpa Yepe3 AaBICHUE HACBHIILIEHHOIO
napa W (QyTrUTUBHOCTH. 3akoHbl Payns u ['eHpu, uaeanbHble W MpeneIbHO
pa30aBiieHHbIE pacTBOpHL. PeanbHble PACTBOPHI, AKTHMBHOCTH KOMIIOHEHTOB
pactBopa, Ko3(p(PHUIMEHT aKTUBHOCTH. PacTBOPMMOCTH TBEpPIBIX BEIIECTB C
oOpa3oBaHMEM  MJ€albHBIX M  HEHWJACAIbHBIX  pacTBOpoB. Temmeparypa
KPUCTAJUIM3alMU U KUIICHHUsI PACTBOPOB HEJIETy4YMX BEIIECTB. SIBJIIEHHME OcCMoOca,
TEpPMOJMHAMHKAa OCMOTHYECKOTO JaBjieHus, ypapHeHue Bant-I'odda. O6paTHbIif
ocmoc. IlepBbril 3akoH KoHOBanoBa, (ppakunMoHHas MEPEroHKa, PEKTU(PUKALUA.
Bropoii 3akon KoHOBasIOBa, a3€0TPONHBIE PACTBOPHI.

da30BO€ paBHOBECHE B OJIHOKOMIIOHEHTHBIX cucTemax. PaBHoBecue (a3 B
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OJIHOKOMIIOHEHTHBIX CHCTEMax, YyCJIOBUS paBHOBecus, npasuio (a3 I'nudbdca.
JlaBiieHMEe HACBIIIEHHOTO Iapa M €ro 3aBUCUMOCTHb OT Temreparypbl. Pa3oBble
Nepexo/Ibl IEPBOrO U BTOPOTO poja. Juarpamma cocTosiHusL BOJbI, (Pa3oBbIE MO,
durypatuBHble TOYKH, JUHUHA (PA30BOrO PaBHOBECHS M MX ypaBHEHHUSA, TPOHHas
TOYKA, KPUTHUYECKOE COCTOsiHME. JlmarpaMma COCTOSIHHSI IOUOKCHAA YTIIIEpoaa,
cyOnumanust u necyOnumanusi. /luarpamMmma COCTOSIHHSL Cepbl, METacTaOMJIbHBIC
COCTOSIHUS, HSHAHTHOTPOMNHBIE (ha3oBble mepexo/bl. MoHOTpomHbIE (a3oBbIe
nepexoibl, AuarpaMMa CoCTosiHUsSI OeH30(peHOH, npaBuiio OCTBaNbIA.

@da30Boe paBHOBECHE B JBYXKOMIIOHEHTHBIX cHcTemax. Jluarpamma
COCTOSIHUA JBYXKOMIIOHEHTHBIX CHCTEM C MPOCTOM 3BTEKTHKOM, MPABUJIO phlyara.
®da3oBble  aUArpaMMbl  JABYXKOMIIOHEHTHBIX  CHUCTEM C  0Opa3oBaHUEM
OTPaHMYEHHBIX M HEOTPAHMYEHHBIX PACTBOPOB B TBepAbIX (pazax. Juarpamme
COCTOSIHMSI ~ IBYXKOMIIOHEHTHBIX CHCTEM ¢ OOpa30BaHMEM XUMHUYECKOIO
COEIMHEHMSI, KOTOpBIE IUIABSTCS KOHIPYSHTHO M HWHKOHIPY’HTHO. JKHMIKOCTH,
KOTOpPbIE OTPAaHUYEHHO CMEIIMBAIOTCA, BEPXHAA M HIDKHIS KPUTUYECKUE
TEMIIEpaTypbl PAaCTBOPHUMOCTH, OIpeAeseHne, npaBuwio AuekceeBa. lIpuHIMIBI
MOCTPOEHUS Auarpamm (pa3zoBOro paBHOBECHS], KPUBbBIE OXJIAXKACHUSI, TEPMUUECKUN
aHaJIN3.

@®a30Bo€ paBHOBECHME B TPEXKOMIIOHEHTHBIX CHUCTEMax. TpeyroJibHble
JAarpaMMbl U UX CBOMCTBA. JluarpaMMbl COCTOSHUSI TPEXKOMIIOHEHTHBIX CMECEM
KUJKOCTEN C OTPAaHUYEHHOM B3aMMHOW pacTBOPUMOCTBIO. 3aKOH PaCIpeIeIICHUs U
JKCTPaKLIHS.

XUMHUYECKOE paBHOBECHE. [Ipsmas 51 oOpaTHas peaxkuuu,
TEPMOJMHAMUYECKNE YCIOBUS XMMHUYECKOIO PABHOBECHUSA. 3AKOH JIEWCTBUS Macc,
TEPMOJMHAMHYECKUI BBIBOJ, KOHCTAHTBI paBHOBecHs. M300apHbI MOTEeHIMAN
XMMHYECKOM  pEaKUWH, YpPaBHEHHWE  M30TEPMBl  XMUMHYECKOW  pPEaKLMH.
CranpapTHeIi M300apHBIA NOTEHLHMAN XUMHYeCKOM peakuuu. CoOTHOIIEHUE
MEXIYy KOHCTaHTaMH pPAaBHOBECHs, BIUSHHE JaBJICHUS Ha XHUMHUYECKOE
paBHoBecue. Ilpunnun Jle [laTense-bpayHa, npumeHeHue peakuuyd CHUHTE3a
aMMHaKa. 3aBHCHUMOCTb XHMHYECKOIO PAaBHOBECHS OT TEMIEPATYPbl B Y3KOM
JMana3oHe TeMreparyp. XUMMUYECKOE PaBHOBECHE NPU NMPOTEKAHUH XUMHYECKOU
pEeaKkIMy B F€TEPOTreHHBIX CUCTEMAX.

Xumuueckas KUHEMUKa u Kamanius

@opMmanpHasg KuHeTHMKa. CKOpPOCTh W KOHCTAHTA CKOPOCTH XHMHYECKOM
peakuud. OCHOBHOW  MOCTYJAaT  XMMHYECKOW  KuHeTuku. llopsmoxk u
MOJIEKYJIIPHOCTh peakuuu. HeoOpatumele peakuuu. Peakiuu HyJI€eBOro mopsaka.
MonomMmounekysipHas HeoOpaTuMas peakiiysi MepBoro mnopsaka. bumonekymnspHas
HeoOpaTuMas peakiuusi BTOporo nopsaka. HeoOpatumas peaxiusi n-ro mopsjika.
MeTtos! onpeneneH st OOIIero MOpsAKa peakiui. MeToabl onpeaeeHus mopsaKa
peakuMu II0 BEIIECTBY. 3aBHCHUMOCTb CKOPOCTH PpEaKUUU OT TEMIIEpaTyphl.
[IpaBwiio Bant-I'odda. YpaBuenue Appenuyca.

Kunernka cnoxHeix peakiuil. OOpatumMble peakuud. MOHOMOJIEKYJISIpHAs
oOparuMass  peakuus  nepBoro  nopsaka.  I[lapannenpHble  peakuuu.
[TocnenoBarenbHbie peakuuu. [IpubOImMxKeHHBIE METOABl XUMHYECKOM KHUHETHKU:
METOJ KBAa3WUCTAMOHAPHBIX  KOHIIEHTpPAUWW; METOJ  KBa3UCTAallHOHAPHOIO
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PABHOBECHOT'O MPUOIMIKEHHUS.

Teopernueckue MPEACTABICHUS] XUMUYECKON KUHETUKH. Teopusi akTUBHBIX
CTOJIKHOBEHMU. [IprMeHEeHMe MOJIEKYISIPHO-KUHETUYECKOM TEOPUU HICAIBHBIX
ra3oB B XUMHUECKON KMHETUKE. DPGPEKTUBHBIN 1UaMeTp CTOIKHOBeHHs. [ unoresa
AKTUBHBIX  CTOJKHOBeHMM.  [IpumeHeHne  TeopuM  CTOJIKHOBEHUM K
OMMOJIEKYJISIPHOU peakiuu. PacdeT KOHCTaHTBI CKOPOCTH. Teopus aKTUBHOTO
KoMIuiekca. [lOBepXHOCTh MOTEHUHMAIBHOW SHEPTrUU. AKTUBHBIA KOMIUIEKC U
KoopauHata peakuuu. [Ipodunp myTu peakiuu. BbpiBol OCHOBHOTO ypaBHEHUS
TEOpPUH AKTHUBHOTO KOMIUIEKCA i OMMOJIEKYJSIpHBIX peakuui. CBoOonHas
SHEpPrusl aKTUBAUMM. MOHO- H TPUMOJIEKYJSIPHBIE PEAKIUMU B TEOPUH
CTOJIKHOBEHHMI U aKTUBHOT'O KOMILUIEKCAa. MOHOMOJIEKYJISIPHBIE PEAKLIUH IO TEOPUHU
AKTUBHBIX CTOJIKHOBEHHM M UX OUMOJICKYJISIpHBIA MEXaHU3M AaKTHBAIUU.
MoHOMONEKYISIpPHBIE ~ PEAKIUU U Teopus AKTUBHOTO KOMILJIEKCA.
TpuUMOJIEKyISIpHBIE PEAKIIMM B TEOPUHM CTOJKHOBEHUM M aKTUBHOTO KOMILIEKCA.
Peakuu B pactBopax. [IpuMeHeHne TeOpuM aKTUBHBIX CTOJIKHOBEHHUH K PEAKIUAM
B pacTBope. Peakuum B pacTBOpe U TEOpPUS AKTUBHOI'O KOMILUIEKCA. YPAaBHEHHUE
bpencrena-beeppyma. BivsiHue HOHHOM CHJIBI HA CKOPOCTh PEAKIINH.

Kunetuka nenupix u poroxumudeckux peakiuii. OCHOBHBIC CTAUU IICITHOM
peakumu. JlnmrHa nenu W 3BeHO Lenu. KHWHETMKa HEpa3BETBJIEHHBIX LEIHbBIX
peakiuii Ha mpuMepe peakiuu obpazoBaHus ¢GocreHa. Pa3BeTBICHHBIC IEMHBIC
peakiuu. IlomyoctpoB BocmiameHeHus. Ctaauu (OTOXUMHYECKOW pEaKIIUu.
3akoHbl (GoToxumMuu. KBaHTOBBIM BbIXOJ. OCHOBHBIE THUIBI (OTOXMMUYECKHX
peakiuid. Paznuuus Mexay GOTOXMMHUYECKUMHU U TEMHOBBIMH PEAKITUASIMHU.

I'omorennbiid kaTanu3. OCHOBBI TOMOTE€HHOTO Katayin3a 1o lInuransckomy.
CauTHBIA MEXaHW3M W CTaJUMHBIA MEXaHW3M TOMOI€HHOTO KaTtaim3a. OOmmi
KHUCIIOTHO-OCHOBHOM KaTanu3. [lepBUuHBI W BTOPUYHBIA COJEBBIE 3(PQPEKTHI.
Crneunduieckuit KUCIOTHO-OCHOBHOM KaTanu3. OyHkIus kucaoTHocTu ["ammera.

I'ereporennsiii katanu3. ['ereporeHHbii kaTanu3. (OCHOBHBIE CTaauu
rE€TEPOreHHONM KaTaJUTUYECKOW peakUuuu. XapaKTEpPHbIE YEpPThl T€TEPOrE€HHOIO
KaTanu3a. AKTUBalUMs B  TIETEPOTCHHBIX  KATAIMUTUYECKUX  pPEaKLHSIX.
AxTuBupoBaHHas anacopobuus. Kwunetmdeckas wu  auddy3umoHHas 00yacTH
reTEPOr€HHO-KaTATUTUYECKOTO npoiiecca. Kuneruka reTEPOTEHHBIX
KaTAIUTUYECKUX pPEaKIHMl B CTATHYECKUX YCIOBHSX. VCTHMHHas M Kaxymiascs
SHEPrYUH AKTUBALMU T€TEPOTCHHBIX XUMUYECKUX PeaKUnil. Teoprun reTreporeHHOro
KaTtaau3a. AKTHBHBIE LIEHTPbl T'€TEPOrCHHBIX KaTaIM3aTOpoB. MyJbTHUILIETHAS
Teopusi Karanusa. Teopusi akTUBHBIX aHcamoOiiei. KaranuzaTopsl HA HOCUTENSX.
AncopOumoHHBIe  KaTanu3aTtopbl. KaTanmuTudeckue CBOWMCTBAa  MEPEXOAHBIX
METAJJIOB IIEPUOANYECKON CHCTEMBI.

depMeHTaTUBHBIA KaTanu3. DEepMEHTHl U UX OCHOBHAs KiacCHU(pUKALHUA.
OcHoBHBIE cTaguu (PepMEHTATUBHOU peakiuu. DepMeHT-CyOCcTpaTHbIA KOMILIEKC.
OcHOBBI KMHETUKH (DEpMEHTATUBHBIX peakiuil. YpaBHeHHe Muxasnuca-MeHTeHa
U CIIOCOOBI €T0 JINHEAPU3ALIHH.

Inekmpoxumus

Teopun osnexkTpoauToB. (OCHOBHBIE TIOJOKEHUS TEOpUM AppeHuyca.

Henocrarku atoit Teopun. [Ipuunnsel sexkTposmtuueckon auccounanuu. [lonsarue
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CpelHEe AaKTUBHOCTU M CpelHero Kod(h@uimeHTa aKTUBHOCTH, UX CBSA3b C
AKTUBHOCTHIO U KOX(P(UIIMEHTOM aKTHBHOCTH OTHEIbHBIX MOHOB. MoHHas cuia
pacTBopa. 3akoH MOHHOU criibl. OCHOBHBIC MOJIOXKeHUs Teopun JleOas-XroKKes.
[Torenuunan noHHOM aTMocdepbl. YpaBHeHHE I KOOPPUIIMEHTa aKTUBHOCTH B 1,
II u III npubmmxenusx reopun Jebas-Xiokkens. CoBpeMEHHbIE IPEICTaBICHUS O
pacTBOpax IEKTPOJIUTOB.

DNeKTpONpPOBOAHOCTh  JJIEKTPOJIUTOB. HepaBHOBECHbIE  SIBICHHS B
pacTBOpax 3JIEKTPOJUTOB. YAENbHAsA U 3KBUBAJIEHTHAs AJIEKTPONPOBOJHOCTH, UX
3aBUCUMOCTh ~ OT  KOHUEHTpAaUMH  DJJIEKTpoauTa.  Meron  W3MepeHusd
AEKTPONpOBOAHOCTH. [loaBmkHOCTH MOHOB. 3akoH Konbpayma. 3aBUCMMOCTH
npeiesibHON MOABMAKHOCTH OT paauyca uoHa (popmyna CTtokca) U TeMneparypsbl
(npaBwiio Banbaena-Ilucapxesckoro). I1oABMXHOCTH HMOHOB THAPOKCOHUSA U
rugpokcuia. CBs3b MEXY MOJBUKHOCTBIO HOHOB M MX KOHIEHTpauunu. OCHOBHBIE
nosioxkeHus: teopun JlebOas-Xrwokkens-Onzarepa  (ekTpoopeTHdeckul  u
penakcanuoHHbI 3¢ dekTsl, ypaBHeHue Ownzarepa; »ddextst Buna u [ebas-
QanbkeHrarena). Ywucia mnepeHoca; WX 3aBUCUMOCTh OT TEMIIEpaTyphl U
KOHIIEHTpAllMU 3JIEKTpoinuTa. MeTolbl OINpeAeseHusl 4ucell IepeHoca (MeToj
['utTopda u MeTo1 IBUIKYIIECHCS TPAHUIIBI).

WNonnsie paBHOBecus. 3akoH paszbaBnenus OcTBanpia (mepBas U BTOpas
dbopmbl). TepmonuHamuueckass KOHCTaHTa aucconuanuu. [Ipumenenue teopuu
Jebas-X1oKkkens K caadbIM 3IEKTPOJIUTaM IPH OMPEAEIEHUH TEPMOIMHAMHYECKON
KOHCTaHTBhl Jauccouuanuu. VICTMHHAsg creneHs aucconyanuu. BeruuciaeHue
VUCTUHHOM CTENEHW M TEPMOJMHAMUYECKOW KOHCTAHTHI AMCCOLMALMH CJIA0BIX
ANEKTpOoNUTOB. KHCIIOTEI M mienouyu. J[BOMHOE NPOTOJIUTUYECKOE PABHOBECHE.
HUctunnass koHcTaHTa auccouuanuu. [maponus. AM@OTEpHBIE 3IEKTPOIUTHI.
L{BuTTep-noHbl. M3030€KTprYeCcKas TOUKA.

DNEeKTPOXUMHUECKUE  AJIEMEHTBL.  JJNEeKTPOJABWXKYIIass cuiaa  (3.1.C.).
DIIEKTPOXUMHUYECKHE JIEMEHTHI U 3.11.c. CKauyKu NOTEHIMANA U AJIEKTPOABHKY A
cuia. 3HaKu U CIOXKEHHUE 3.J.C. SJIEMEHTOB B AJIEKTPOXUMHUUYECKOM Lienu. MeToapbl
u3MepeHuss  3.0.c.  Hopmanenelii  smemeHt  Becrtona.  PaBHOBecue B
AJIEKTpOXMMHUUYEeCKoW 1enu; ypaBHeHue Hepucra. Ilpumenenue II 3akona
TEPMOJIMHAMUKH K DJIEKTPOXUMUYECKOH 11enu; ypaBHeHue [ 'n66ca-I enpmromnsbia.

DJIIEKTPOJIHbIE MOTEHUUANBI. THUIBI 3JIEKTPOJOB. BO3HMKHOBEHHE CKayKOB
noTeHnuana Ha rpanuie ¢a3. CTpoeHue rpaHuiibl 3JIeKTpo / pacTBop. Bennunna
Y 3HAK 3JEKTPOJHOTO MOTEHIMaNa. 3aBUCUMOCTh 3JEKTPOJHOIO MOTEHUHMada OT
KOHLIEHTPAllMM pacTBOpa 3JIEKTPOJUTA. DJIEKTPOAbl CPABHEHUS (BOJOPOIHBIN,
KaJIOMENbHBIN, xjopcepeOpsublii). Onektpoast | m I poma. OxmcnurensHO-
BOCCTAHOBUTEIBHBIE AIEKTPOIbI (XUHTUAPOHHBIA 3JEKTPONT).

DNEeKTPOXUMHYECKUE DJIIEMEHTHI " LICTIN. Knaccuduxarus
AIEKTPOXUMHUYECKUX dJIeMEHTOB (1ieneii). KoHlleHTpanmoHHbIe 3JeMEHThl 0e3
nepeHoca. KoHIeHTpallMOHHBIE 3JIeMEHTBhl ¢ mepeHocoM. JIuddy3noHHbli
noteHuan. Omnpenenernne Ko UIMEHTOB aKTUBHOCTU 3JIEKTPOJUTOB, YHCEI
MIEPEHOCa W KOHCTAHT XUMHUYECKOTO PABHOBECUS METOAOM 3.1.C. XHUMHUYECKHUE
HMCTOYHUKH TOKA, MX OCHOBHBIC BUJIBI M XapaKTEPUCTUKH. [IepBUYHBIE HCTOUHUKHU
TOKa. AKKyMYJIATOPbI. TOITMBHBIE U OMOTOIUIMBHBIEC SJIEMEHTHI.
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Kunernka osnekTpoanbix mnpoueccoB. Craaum  3JIEKTPOXMMHYECKOTO
polecca; NOHATHE JUMUTUPYIOIIEeH cTtaaun. [[IIOTHOCTh TOKa Kak Mepa CKOPOCTH
NEKTPOXUMUYECKOW peakuuu. [lomspusanus sneKTpoaoB U ee NpUYMHBL. TOKa
oOMeHa. YpaBHenue Tadens s 3IEKTPOXUMHUECKON mospuzanuu. Teopus
BOJIOPOJITHOTO MEPEHAINPSIKEHUs. YPAaBHEHHE KOHUEHTPALMOHHOW MOJSPU3aLHUU.
[Ipenensublit AUPPY3UOHHBII TOK.

Pazoen 6. «Koanouonas xumusy

BBeaenue B KOJUTOMAHYI0 XUMHUIO. OCHOBHBIE TIOHSTHS, OOBEKTHI U3yUYEHHUS
U ueiab AucuuIuinHbl. [Ipu3Haku o0bekToB KosutonaHou xumuu. Kiaccudukanun
JUCIEPCHBIX CHUCTEM MO pa3HbIM Mpu3HakaM. JlnoduinbHbie U nuodoOHBIE
IUcIiepcHble cucTeMbl. KoumongHoe COCTOsIHUE BEIIECTBA.

[ToBepxHocTHBIE siBAeHUS. TepMoaumHamuka mnoBepxHocTH. (CBoOOIHAS
noBepxHocTHass »dHeprusd. [loBepxHocTHOe HaTskeHue. TepMoauHAMUYECKUE
(GYHKIUMM TOBEPXHOCTHOTO ciosA. Mexda3sHoe HaTsSHKEHHE Ha MOBEPXHOCTH
paszena B3aMMOHACBIIICHHBIX JKUAKOCTEM, mpaBuiIo AHTOHOBA. MeTobl
OIPEJENICHNS IOBEPXHOCTHOI'O HATSKEHHUS JIETKONOIBM>KHBIX [IOBEPXHOCTEM.

SIBieHUs KanWULSIPHOCTH M CMaduBaHUs. TepMOIMHAMHYECKHE YCIOBHS
CMayuMBaHUsi M  pacTEKaHUs Ha TBEPABIX U IKUAKAX IOBEPXHOCTSX.
KonuuecTBeHHbIE XapakTEepUCTUKKU cMauuBaHus. M30upaTenbHOe CMadMBaHUE.
CMaurBaHMe peanbHBIX TBEPIABIX TEJ, TMCTEpE3UC cmauuBaHus. KanuuisipHoe
naBlieHHe, ypaBHeHue Jlannaca. YpaBuenue JKopena.

AncopOuust Ha MoBepxHOCTH pazaena (a3. AxcopOuus Kak MPOU3BOJIBHOE
KOHIICHTPUPOBaHUE BelecTB Ha moBepxHocTU. [loBepxHocTHO-akTUBHBIE (IIAB) 1
MOBEPXHOCTHO-MHAKTUBHBIE BellecTBa. [[0BEpXHOCTHAsI aKTUBHOCTh. YpPaBHEHHE
aacopouun ['nbb6ca. Knaccudukamms ITAB. 3aBUCUMOCTHh MOBEPXHOCTHOTO
HaTspkeHus: oT KoHueHtpauuu [IAB. VYpasuenume Ilumkosckoro. M3menenwne
MOBEPXHOCTHOM aKTUBHOCTH B romojorudeckux psaax [TAB. PaGora apcopouun.
VYpaBHenue wuzotrepMbl azacopouuu Jlenrmioopa. CBsizb ypaBHeHuit ['n00ca,
[[InmkoBckoro, Jlenrmiopa. CtpoeHne MoHOcCHOEeB pactBopumMbix [IAB.
JIByXxMepHOE COCTOSIHME BEIIECTBA B IOBEPXHOCTHOM cJioe. lloBepXHOCTHBIE
wieHku HepacTtBopumbix [TAB. AncopOiusi ra3oB Ha TBEpAOW MOBEPXHOCTH.
[TonsiTue o ¢pusznueckoit agcopounu u xemocopouuu. PaboTa, Teminora u YHTPONU
aacopouun. M3otepmel agcopOuuu razos. Teopust agcopOuuoHHBIX cuil. Teopus
afcopOLUH Tra30B.

DJIIEKTPO-TMIOBEPXHOCTHHIE SIBJICHUS B JIUCHEPCHBIX cHUcTeMax. JIBoWHOMU
anektpudeckuit cioit (JI3C), mpuurHBI 1 MEXaHU3MBI ero 00pa3oBaHus. Moaenu
ctpoerust JIDC. DNEKTpOKMHETUYECKUN TMOTEHUHAN. DJIEKTPOKUHETHUYECKUE
sBIIeHUS (31EKTpodope3, FMEKTPOOCMOC, TOTEHIIUAIBI T€YEHHUS U CEAMMEHTAIUN ).
Teopus I'enbmronbua-CmonyxoBckoro. CTpoeHre MULET THAPO(OOHBIX 30ICH.
Honnsiit oomeH. [IpakTuueckoe npuMeHeHHEe dJEKTPOKUHETUYECKUX SIBIICHUH.

JInohoOHBIE gUCIIEpCHBIE CHUCTEMbl. MeToabl TodydeHUusl JTu0dOOHBIX
nucrnepcHbix cucteM. [Ipumenenue 3 dexra Pedunnaepa u [1AB nis ymeHbieHus
pabotbl aucneprupoBanus. [Iponecchl TUCeprupoBaHus B MPUPOJIE U TEXHHUKE.
Konnencanmonnoe o6pazoBaHue quCnepcHbIX cucteM. usznueckas U XUMUYecKas
koHneHcanusd. OCHOBHBIE METOABI OYUCTKH 30JICH.

21



JInopunbHble nUCHIEpCHBIE CcUCTEMBbI. TepMmoauHamuka oOOpa30BaHMUS
arnodunpHbIX KomouaoB. Kpurepuit PeOunaepa-llykuna. Munemioo0pa3oBaHue
B pacTtBopax [IAB. Kputnueckast koHIeHTpalus MulieiooopasoBanus. CTpoeHue
OpsAMBIX W OOpaTHBIX MUIEI. TepMOAWHAMUKA  MHIIEIIIO00PAa30BaHUS.
Komnmounnoe pacrBopenue BemiectB B pactBopax [IAB (comoOunuzarus).
[IpakTH4yeCcKOe MPUMEHEHUE MULICIUIIPHBIX CUCTEM.

OnTuyeckre CBOMCTBAa JAMCHEPCHBIX cUCTEeM. PaccesHue w mosispu3anus
CBETa KOJUIOUIHBIMU cucTeMaMu. 3akoH Panes. [lornomenne cBeta B IMCIEPCHBIX
cucremax. Oxpacka 3oJeid. OnTu4ecKkue METOAbl HCCIEAOBAHMS KOJUIOWIHBIX
CUCTEM.

MonekyapHO-KHHETUYECKUE CBOICTBa JUCIIEPCHBIX CUCTEM.
YHUBEpPCATBHOCT  MOJIEKYJIIPHO-KMHETUYECKUX  CBOWCTB  pPAacTBOPOB U
JTUCIIEPCHBIX cucTeM. bpoyHOBCcKkoe aBmxkeHue, 1uPQy3us, 0CMOC B KOJIJIOUIHBIX
cucremax. CeAMMEHTANUs B JUCIIEPCHBIX cucTeMax. CeAMMEHTAIIMOHHBIN aHaIu3
CYCII€H3H.

CenvMeHTallMOHHAs M arperatuBHas YCTOMYMBOCTh JUCIIEPCHBIX CUCTEM.
Hapymienne arperaTuBHOM yCTOMYHMBOCTHM JUCHEPCHBIX CHUCTEM BCIIEICTBUE
KOQJIECUEHIMU, U30TEPMUUECKON MEPETOHKU, KOAryJSINUU. Teopusi yCTOMYMBOCTH
mno¢oOubix 3oseh (AJIDO). daktopsl ycToiunBocTH JTUOGOOHBIX JAUCTIEPCHBIX
CUCTEM. 3alIUTHBIE KOJJIOMABL. MexaHu3Mbl KOoaryasiuuu (KOHLIEHTPALMOHHBIN U
HelTpanu3anuoHHselil). [Topor koarynsauuu. Kunetuka koarymnsuuu. Ilentuzanus.
OcoOEHHOCTH CTPYKTYpbl M YCTOMYMBOCTH MHUKPOTE€TEPOTCHHBIX JHCIEPCHBIX
cucteM. Meroabl MOJy4YeHHUs, KilacCU(pUKAIMs, YCTOWYMBOCTh M pa3pyllIECHUE
CYyCHEH3UH, 3MYJIbCUH, TIE€H, a’po30Jieil. OMyJbraTopbl, MEHOOOpPA30BATEIIH.
KoaryiunoHHbIE 1 KOHIEHCAIIMOHHO-KPUCTAUIN3AI[MOHHBIE CTPYKTYPBI.

KomnongHo-xuMuyeckre  OCHOBBI  OXpaHbl — mpupozsl.  KosouaHo-
XUMHUYECKUE IPOLECCHI M CHUCTEMBI, JIeXKallMe B OCHOBE METOJOB OYHUCTKH
atMocepsl U TumIpocdepbl. Meroabl paspylieHus a’po3oseil, Ooprdba ¢
3arpsisHeHreM atMocdepbl. MeTo bl OUHCTKU TIPUPOAHBIX U CTOYHBIX BOJI.

Pa3zoen 7. «Xumus 8b1coOKOMONEKYIAPHBIX COCOUHEHUT»

OCHOBHBIC TIOHSTHS U ONPENEICHUS XUMUU U (PU3UKOXUMHUHU TOJIUMEPOB.
Knaccudukanuu 1 HOMEHKIIATypa BHICOKOMOJIEKYJIAPHBIX coeAnHeHU. OCHOBHBIE
MOHATHS: MOHOMED, OJIMTOMEP, MOJIUMEP, MAKPOMOJIEKYJIA, IOBTOPSIOUIEECS 3BEHO
u gap. Homenknatrypa mnomumepoB. Krnaccupukanum  monuMmepoB 1O
INPOUCXOXKJIECHUI0 W  XUMHUYECKOMY cocTaBy. MonekynspHas Macca U
MOJIEKYJIsipHO-MaccoBoe pacnpenenienne (MMP) nmonumepoB. OTivuve NOHSATUS
"MonekyisgpHas Macca" IS HU3KOMOJIEKYJIIPHBIX W BBICOKOMOJEKYJISIPHBIX
coequnenuit. [lomumepromonoru. CrnocoObl ycpeaTHEHUs] MOJIEKYJISIPHOM MAacChl.
CreneHp NOIUMANCIEPCHOCTH OJIMMEPOB.

OcHOBHBIE METOABI CHHTE3a noJuMepoB. llemHas nosumepuzauus, ee
OCOOEHHOCTH W OCHOBHBbIE cTaauu. PanukanbHas MoauMepu3alus, OCHOBHBIE
croco0bl MHULIMUPOBaHUs npouecca. KnHeTuka pagukanbHON MOJUMEpU3aluyd Ha
HayaJupHbIX cTaguax. KsasucranmoHapHoe cocrosgHue. CpenHsss  JIMHA
KMHETHYECKOW  LEeMUu.  ODHEPreTMYecKHe  XapakTepUCTUKUA  paJuKalbHOU
nonuMepusanuu. Ilomumepu3anoHHO-IEeOIMMEPU3AMOHHOE PAaBHOBECHE.
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MonekynsipHass Macca W MOJEKYJISIPHO-MAacCOBOE DPAaCHpEAcIICHUE B
paauKagbHOW mnonuMmepusanuu. Peakuuu nepemaun uenu. YpaBHeHue Mario.
BnusiHue  temmeparypel Ha  CKOpPOCTh M CTENEHb  MOJMMEPHU3ALUU.
TepmoununmupoBanHas, GOTOXUMUYECKAS W paTUAIMOHHAS TOJIMMEPHU3AITHL.
CriocoObl IpOBEJICHUS MOJMMEpPHU3allMi: B Macce, B pacTBOpE, B CYCIIEH3HMH, B
sMyJbcuM. PanukanbHas mnonuMepusauus B OuHapHOW cucteme. Kuneruka
OounapHoi comonumepu3zanuu. JuddepeHimaipsHoe ypaBHEHHE "'MTHOBEHHOTO"
coctaBa  cononumepa  Maito-JIprouca.  KOHCTaHTBI  CONOJIMMEPHU3ALIHH.
3aBUCHUMOCTh COCTaBa COIIOJIMMEPA OT COCTaBa MCXOJHOM CMECH MOHOMEPOB.
BiisiHue BeNTMUMH KOHCTAHT CONOJIMMEPHU3ALIMN HA COCTaB COIMOJIMMEPA.

NonHass ¥ HMOHHO-KOOpJIMHALIMOHHAs  nosuMepusanus.  VMoHHas
MOJIMMEPU3ALUSA, OCHOBHBIE €€ OTIMYUSA OT pPAJAUKAJIbHOM IOJUMEPHU3ALNH.
[lonarue «oxkuBoO» monuMepusaunu. KatnmonHas nosmmMepusanus. MoHOMeEpHI U
KaTaJIN3aTOPbI KaTUOHHOU [IOJIMMEPU3ALUH. Kunerunka KaTUOHHOU
MOJINMEpU3aIi. AHHOHHAS TOJUMEPHU3AIU: 3apPOKIACHUE, POCT U OOPHIB IIETICH.
Kunerrnka annoHHoOM nonumMepusanuu. llonmumepuszanusa nukiioB. TepMoanHamMuka
M MEXaHU3M TOJIMMEPHU3alUH IUKINYECKUX COCAUHEHUU. AKTHBATOPbI
MOJIMMEPU3ALNU IIUKIIOB.

[TonmmkoHaeHcanus. XUMHYECKUE [IPEBPALLICHUS IIOJINMEPOB.
[TonukonneHcanus. Monowmepsl, CIIOCOOHBIE MOJINMEPU30BATHCS 1o
MOJIMKOH/JICHCAIIMOHHOMY MeXaHu3My. OCHOBHBIE pa3inuus MOJTUMEPU3ALMOHHBIX
U IOJMKOHJACHCAIMOHHBIX mpoueccoB. Crpoenne wmakpouenu. CreneHb
MOJINKOHJICHCALIMH U €€ 3aBUCHUMOCTb OT TJTyOWHBI MOJUKOHACHCAI[MU. Y paBHEHUE
Kapo3zepca u ero ananus3. PaBHOBECHas TrOMO- M TI€TEPONOJHUKOHICHCALIHUS.
[lonukoHOEeHCAIMOHHOE  paBHOBecHEe.  HepaBHOBECHas  MOJIMKOHACHCALWSA.
MonekynspHO-MacCOBOE  pacCHpENesiCcHHE B  JIMHEWHOM  MOJIMKOHACHCALHH.
Oco0EHHOCTH XMMHUYECKUX PEAKIUMH MOJIUMEpOB. BiusHue pasnuyHbix (HakTopoB
HAa PEAKIMOHHYIO CIOCOOHOCTh (DYHKIMOHAJIBHBIX TPyNH B IOJUMEpax.
[TonumepaHanoruyHblie MpeBpaIeHUsI. XMMUYECKHUE MPEBPaICHUs TOJIUMEPOB 0€3
VU3MEHEHHUS CTENECHH MOJMMEPU3ALNN U C U3MEHEHUEM CTEINEHU MOJUMEPU3ALUU.
BHYyTpUMOJIEKYJIIpHBIE PEAKIINH.

PactBopsl monumepoB. PacTBopel moJMMEpOB. BiusHHE pa3IUYHBIX
(bakTOpoB Ha PacTBOpEHHE U HAOyXaHUE MOJUMEPOB. TepMOJAUHAMUKA PACTBOPOB
nosmuMepoB. OCMOTHYECKOE [IaBJIEHHE pPACTBOPOB IMOJUMEPOB. BupuanbHbie
kodpdunueHTsl. TepMoaMHAMHUYECKUE KpUTEpUd '"KadecTBa" pPacTBOPHUTEIIS.
OHTpONMS M TEIJIOTa PACTBOPEHMS MOJUMEPOB. KOHLIEHTpUPOBaHHBIE PACTBOPHI
IIOJIMMEPOB U XKEIIE.

Pazoen 8. «Xumuueckas mexnonozusny

OcHOBHBIC TIOHSTHS XHMHYECKOW TexHoyoruu. Kraccubukamums XUMHKO-
TEXHOJIOTUYECKHX TpoueccoB. Kputepun oneHkn 3>POEKTUBHOCTH XHUMHKO-
TEXHOJIOTUYECKOr0 TIpoLecca, MAaTepuabHbIi W SHEPreTHMYecKuil OanaHc ux
pacyeT, crnocoObl PeICTABICHHUS.

BimsiHue temmepaTypbl, AaBIEHHUs, KOHLUEHTPALMM PEAreHTOB, MHEPTHBIX
ra3oB Ha PaBHOBECHE U CKOPOCTh B TEXHOJIOrMUecKuX mpoueccax. Koapduuuent
CKOPOCTH, MOBEPXHOCTh CONPHUKOCHOBEHUS, JBUXKYIIAsl CUja IMpollecca, CoCcoObI
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UX YBEIIMYCHUS.

OcHOBHBIEC BHJBI MOJICJIEN XMUMHUKO-TEXHOJIOTHUUYECKUX CXEM M CIOCOOBI HX
ONUCaHUSI.

[Tponecchl u anmaparbl XMMHAYECKOTO MPOU3BOACTBA. ['MapoMexaHnuecKkue
MpOIIECChl,  TEIJIOBBIE  TEXHOJOTMYECKHE  MPOIECChl,  MacCOOOMEHHBIC
TEXHOJIOTUUECKHE TPOIECChl. J[BKyImas cuiaa MacCOOOMEHHBIX IMPOIIECCOB.
AnmapaTsl B MAaCCOOOMEHHBIX MPOIECCaXx.

Xumudeckre peaktopbl. Croco0 TMOJBEICHHS pPEareHTOB M OTBOJA
npoaykToB. OO11asi XxapakKTepUCTHKa PEaKTOPOB MEPUOIUUECKOTO, HEIPEPHIBHOTO,
MOJTYTIEPUOINYECKOTO JeUCTBUS. PeXUM IBMKEHUS U TIEpEMEIIMBAaHUS PEareHTOB.
PeakTtopsl HJI€AIBHOTO BBITECHEHHS U peakTopa IIOJHOTO CMEIIUBAHUS.
Annabatrudeckue, U30TePMUUECKUE U MOJTUTEPMUUECKUE PEAKTOPHI.

Boga B xumuueckou nmpoMbInUIEHHOCTH. [Toka3arenn u OCHOBHBIE METOJbI
ouncTku. PearentHoe ymsirdenue Bojbl. MoHUTHI, kinaccuduKkamus U CBONCTBA.
NoHooOMeHHBIE CMITUEHHUSA 1 00ECCOIMBAHUS BOIEI.

DU3NKO-XMMHUYECKHE OCHOBBI CBS3bIBaHHMSA aTMoc(epHoro azora. dusmko-
XUMHYECKUE OCHOBBI MPOM3BOJICTBA Aa30THON KHUCIOTHI. IIpOM3BOJCTBO a30THBIX
ynoOpenuii. TeopeTnueckre OCHOBBI M TEXHOJIOTHYECKAas CXeMa ITPOM3BOJICTBA
KapOaMua ¢ MOJHBIM KHUJIKOCTHBIM PEIIMKIOM.

[Ipou3BoacTBO CepHOM  KHUCIOTHL. llonmHas TexXHoJIOTHYECKas CcXema
MPOM3BOJCTBA CEPHOW KHUCJIOTHI M3 CEPbl METOAOM 'IBOWHOW KOHTAaKT, IBONHAS
abcopOuus".

XUMHUYECKHE  peakiuu HW  ONUCaHMe  Tpollecca  MPOU3BOJCTBA
KaJIbIIHHUPOBAHHON W MHUIIEBOM COAbl aMMHUAYHBIM METOJIOM. TE€XHOJIOTrHYecKast
CXeMa TMPOMU3BOJICTBA KAJIBIIMHUPOBAHHOW COJbl aMMHUAYHBIM  METOJIOM.
Kayctuduxanus conpl.

DU3UKO-XUMHUYECKUE OCHOBBI TPOMBIIIJIEHHOTO 3JIEKTPOJIN3a.

OCHOBHOM (TSKEJbI) OPraHMYECKUN CUHTE3, ChIPhEe, METOJIbI MePEePadOTKH.
OO6mras xapakTepUCTHKa TEXHOJOTUM OCHOBHOTO opranudeckoro cuHteza (OOC),
ChIpbeBas 06a3a 3TOW OTpaciau NMpoMbIluieHHOCTH. HedTh, ee cocTaB, moAroToBKa u
CrocoObl MEPBUYHON NEepepabOTKH; TEPMUUECKUNA M KAaTAIUTUYCCKUNA KPEKHHT,
nuponu3. Metoapl mepepaboTKu Tra3000pa3HBIX HCTOYHHMKOB YTJIEBOJOPOIHOIO
CBIPbs; METOJIbI a0CcOopOIMH, ancopOIuu U runepcopoIuu. MeTobl nepepadoTKu
TBEPIBIX TOPIOYMX HCKOIAEMBIX; OCOOCHHOCTH TIPOIECCOB TOJYKOKCOBAHWSI,
KOKCOBaHMsI, ra3u(UKaii U THAPOTeHU3AIUSL.

[Ipou3BOACTBO  yIJIEBOJOPOAHOTO  ChIpbs. IlodmyueHune  HACBHIIIEHHBIX
YTIIEBOJOPOAOB, KapOamumHas jaenapaduHU3anus, ancopOuus Ha IECOJIUTaX,
KpUCTAJUTM3AIlMd C TPUMEHEHHEM BBIOOPOYHBIX pacTtBoputeneil. I[lomyuenue
apoOMaTHYECKUX COEAMHEHUH, KaTanuTudeckuil pudopmunr. IlomyueHue cuuTe3
raza, BBICOKOTEMIIEpaTypHasi KOHBEpPCHS Ma3yTa U Tasuukaius yris.
[IpoMbIlUIeHHBIE ~ CIIOCOOBI  TIOJYYEHMsS  aleTWieHa,  KapOWJAHBIA U
YIJIEBOJIOPOHBIN CLIOCOOHI.

[Ipoueccel TUAPUPOBAHUS U ACTUAPUPOBAHUS. XapaKTEPUCTHUKA MPOILIECCOB
TUAPUPOBAHUS U JerujpupoBaHus. [loydeHue IUKIOreKcaHa TUIPUPOBAHUEM
OceH30J1a, TMOJYYEHHS CTUpOJa JETUAPUPOBaHUEM OJTHIOCH30/1a, CIOCOOBI
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noiyueHus Oyraauena-1,3.

IIponeccsl ruppartanmuy, JgeruapaTalnydd. XapakTEpUCTHKA IPOLIECCOB.
[Tomy4yeHne 3TUI0BOTO COMPTA MPSIMOM TMApPATALIMEN STUIIEHA, METOJIbI TOJTyYEHUS
TIIMLEPUHA, CIOCOOBI OTYyUYeHUS dTUJIalleTaTa.

Oco0eHHOCTH U BHUJIBI MPOLIECCOB OKHUCIIEHUS. XapaKTepUCTUKA MPOIIECCOB.
dopmanbaerus, crnocoObl MOMYUYEHHUS; KAaTAIUTUYECKOE OKHCICHHE METaHa B
dbopmanbIerua; METObI MoTy4YeHus: (heHOoJIa U alleTOHA, TEXHOJIOTHUSI KyMOJIBHOTO
crnoco0a; ATWICHOKCHJ, CIOCOObI TIOJYyYEHHMsI; TMOJy4YeHHE MAJIEMHOBOTO U
dTaneBoro aHTUAPUIA.

[Ipoueccsl ranorenrpoBanus. OcoOEHHOCTH MPOLIECCOB (PTOPUPOBAHUS U
noaupoBanud. ['azodaszHoe XJIOpUpOBaHME METaHA; MOJydeHue 1,2-auxXjaopiITaHa;
BUHWIXJIOPHJI, CIIOCOOBI nosiydyeHusi. Peakiuu gpropupoBanus, GppeoHsl, CBOMCTBA
Y TIOJIyYEHHUE.

[Tpou3BOACTBO MOJUMEPHBIX MaTepHAOB, ImacTMacchl. Kiaccudukanms
BBICOKOMOJIEKYJISIPHBIX coeauHeHuid. Meroasl cuHTeza BMC. HMuaunmatopsl u
MEXaHU3Mbl TOJIMMEPU3AIUU U TOJMKOHACHCAIMH. [IpOMBINITIEHHBIE CHOCOOBI
MPOBEJACHUS TMOJUMEPU3AMU U TOJHKOHJAEHCAMU. Buabl M XapakTepUCTHKU
MOJMATUIICHA; TMOJYyYECHHE TOJMATHICHA BBICOKOTO UM HHU3KOrO JaBJICHUS.
[Tomuctupon u monuBUHUIXIOpHA. DeHonPpopMaTbIETUIHBIE CMOJIBI, CIOCOOBI
MIPOU3BOJICTBA HOBOJIAYHBIX M PE30JIbHBIX CMOJ. AMHMHOIUIACTBI U 3MOKCHJIHbBIC
ITOJIMMEPBHIL.

[IponsBoncTBO KayuykoB. HaTypaJbHBII ¥ CHHTETHYECKHM KAy4dyKH.
Kayuykn oOmero HasHaueHHs; METOJAbl MOJY4YEHHUs HaTpHUil-OyTaJHeHOBOrO,
CTEPEOPETYISIPHOrO OYTaJIMEHOBOTO, HM30MPEHOBOTO, OyTaAUEH-CTHPOJIBHOTO U
OyTaaueH-MEeTUICTUPOJIBHOIO KaydykoB. Kaydyku chenuanbHOro Ha3HAYeHUS;
N300yTHIICHOBBIN, XJIOPOTPEHOBBIN, CHJIIOKCAHOBBIA, TOJUCYIbOUIHBIA U
MOJIMYPETAHOBBIN Kay4yyKd. [IpoM3BOJACTBO PE3UHBI, CTAAUU TEXHOJOTHYECKOIO
MPOIIECCA, COCTAB PE3MHOBOM CMECH.

Bonokna. Knaccudukanusi BOJTOKOH, CbIpbSl, CTaIui TEXHOJIOTHYECKOTO
nporecca. VICKycCTBEHHBbIE BOJIOKHA; MPOU3BOJCTBO BUCKO3HOTO M al€TaTHOIO
BOJIOKOH. CUHTETHUYECKHE BOJIOKHA; MPOU3BOJCTBO MOIUIPUPHBIX, MOTUAMUTHBIX
Y TIOJIMAKPUIIOHUTPUIIBHBIX BOJIOKOH.
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3. IIKAJIA ONEHUBAHHMWA U MUHUMAJIBHOE KOJIMYECTBO
BAJJIOB, HIOATBEPKJAIOIIEE YCIHEINIHOCTD IMPOXOXIEHUA
BCTYIIMTEJIBHOI'O NCIIBITAHUSA

HcnpiTanue mpoBoAuTCA B (POpME NMHCBMEHHOTO TECTUPOBAHHS B OYHOU
dopMe WK ¢ UCHOJIb30BAHUEM JMCTAHIIMOHHBIX TeXHOJOTHH. TecT BKiIIOYaeT B
cedst 50 BOmMpPOCOB, TMOATOTOBJICHHBIX B COOTBETCTBHM C MPOTrpamMMoin
BCTYNUTEIBHOTO HUCHBITAHUS B MarucTparypy, U COACPKUT TECTOBbIE 3aJaHUsA
OTKPBITON U 3aKpbITOW (opM, a TakKe 3aJaHUsl Ha YCTAaHOBJIEHUE COOTBETCTBUS.
[IpumepHOE COOTHOLIEHHWE THUIIOB BONPOCOB CJEAYIOIIEE: BOMPOCHI TUMA A,
3akpbITasg popma ¢ ogHuM oTBeToM — 40%, Bompockl Thna A, 3akpeitas ¢popma ¢
HECKOJIbKUMHU oTBeTaMu — 20%, Bompochl Tuma B, 3agaHus Ha yCTaHOBJIEHUE
cooTBeTCTBUS — 25%, Bonpockl Tuna B, oTkpbIThIe 3amanus — 15%.

TectoBble 3amaHus mpeaycMaTpuUBalOT OTBET B BHJE OykB, wLUPp,
nocJyeoBaTeIbHOCTH (P, KoMOuHanmii mudp ¢ OykBamu win (pas, KOTopbie
HEOOXOJMMO 3amucaTh B JIUCT OTBETOB YCTAHOBJIEHHOTO oOpas3lia HalpoTHB
HOMEpa 3a1aHus. JINCT OTBETOB 3aNOJIHAETCS] PyYKOW CHHErO WIIM YEPHOIO IBETA,
Ha TUTYJIBHOM JIUCTE GUKCHUPYETCS HOMEp BapHaHTa MUCbMEHHON padOTHI.

K kaxnomy BapuaHTy HCIBITATEIbHOW pabOThl MPUIIAraloOTCs CIEIYIOIINE
MaTepHabl:

- IIEPUOANYECKAS] CUCTEMA XMMHUUYECKUX AemMeHToB [I. 1. Menneneesa;

- TabJIMIA PACTBOPUMOCTH COJIEH, KUCIOT U OCHOBaHMI B BOJE;

- AJIEKTPOXUMHUYECKUN PsiJi HANIPSHKEHUA METAJIIOB.

Paspemaercs ncrnons30BaTh HEMPOrPaMMUPYEMBIE KAJIBKYJIATOPHI

Bpemst tectupoBanus — 120 muHyT. OTCUET BpEeMEHM HAUYMHAETCS MOCIIE
3al0JJHEHUS  TUTYJBHOIO JIUCTa OTBETOB. llpW  BBIMOJIHEHWUM  3aJaHUN
aOUTypUEHTaM 3alpeliaeTcs MoJIb30BaThCs YYEOHUKAMH U CPEICTBAMH CBs3u. B
Ka)XIOM OMJIeTe COYeTaeTCss MaTeprall TEOPETUIECKOTO M MIPUKIIATHOTO XapaKkTepa
C 3aJayaM, [pPU3BAHHBIMH BBISIBUTh YMEHHE aOUTypHUEHTa HCIOJIb30BaTh
KAaTeropUaJIbHbIN anmapar, METOJbl JAaHHOTO HANpaBJIEHUsS MOATOTOBKHU, a TAKXKe
OCYLIECTBJISITH COOTBETCTBYIOIINE PACUETHI.

Kaxxnp1il mpaBUIIbHBIA OTBET Ha BOIPOCHI TE€CTAa OLIEHUBAETCs B 2 Oasia.
[Tosryuennple abutypueHToM Oamibl nepeBojsaTcs B 100-0amnpHyro mIKamy
OLICHMBAHUs 3HAHUM.

MuHuManbHOE KOJIMYECTBO OauioB, MOATBEPXKIAIOLIEE YCIEUIHOCTh
IPOXOXACHUS BCTYIUTEIBHOTO HCTIbITaHus, — 60 0amios.



4. CHIUCOK PEKOMEHIYEMOM JUTEPATYPHI JJ51 MOATOTOBKH
K BCTYIIUTEJIBHOMY UCIIBITAHUIO

K pazngeay 1

1. AxmetoB H.C. O6mias u Heopranuueckas xumus. — M. : Boicil. 1ik.,
1998. - 743 c.

2. I'puropsera B.B., Camoitienko B.M., Cuu A.M. O6mas xumus. — K. :
Bricm. IIIkoma, 1991.

3. Kapameressan M.X., [pakun C.M. OOmas u HeopraHmdeckas
xumus. — M. : Beicnt. mk., 1993. — 592 c.

4. Hexkpacos B.B. OcnoBsl 06mieii xumun : B 3-x Tomax. — M. : Xumus,
1975.

5. VYrai S.A. OOmas u HeopraHudeckas xumus. — M. : Bpicil. 1K.,
2000. — 527 c.

K paszneny 2

1. BacunbeB B.I1. Ananutnueckas xumus. B 2-x kaurax. — M. : Jlpoda,
2002. —Kn.1-368c.; Kn. 2 - 384 c.

2. Kpuctunan I'.Anamutuueckas xumus T. 1,2 / Kpuctuan I'.; mep. ¢
aurn. A. B. T'apmama, H. B. Konbruesoii, I'. B. IIpoxoposoii. — M. : BMHOM.
JlaGoparopus 3Hanuid, 2009.

3. OcHOBBI aHanuTHyecko xumuu. B 2-x knurax / Ilog pen.
FO.A. 3omotoBa. — M. : Beicmr. mk., 2010. — Ka. 1 — 361 c.; Ku. 2 — 503 c.

4. IInmmunenko A.T., Ilataunkuii 1.B. Ananutndyeckas xumus. B 2 kH. —
M. : Xumus, 1990. — 846 c.

K pazneay 3
1. bapanorckuit B.M. KBanTtoBas MexaHMKa W KBaHTOBas XUMHS /
B.U. bapanoBckuii. — M. : Academia, 2008. — 384 c.
2. beiinep P. Atomel B monekynax: KBanrosas teopus / P. Beitaep. Ilep.

c anrd. ; [Tox pen M.IO. Antununa, B.I'. llupenscona. — M. : Mup, 2001. — 532 c.
3. ['pubos JI.A. KBanroBas xumus / JILA. I'pubos, C.I1. MymrtakoBa. —
M. : I'apnapuku, 1999. — 389 c.

4. Epmakor A.M. KBanTOBas MexaHMKa W KBaHTOBas XuMmus /
AWM. Epmakos. — M. : FOpaiir, 2010. — 555 c.
5. Kmapk T. KommnberorepHas xumus. [Ipakthueckoe pykOBOACTBO IO

pacueTaM CTPYKTYpPhI U 3Hepruu MoJiekyi. — M. : Mup, 1990. — 384 c.
: Kommprorepras xumust / ConmoBeeB M.D., ConoBeeB M.M. — M. :
Conon-nipecc, 2005. — 536 c.

7. MonekynspHabie CTpYKTyphl. [Ipenus3noHHbIe METOBI UCCIIEIOBAHUS.
[Ton pen. A. Jomenuko u 1. Xaprurrau. — M. : Mup, 1997. — 672 c.
8. [Tactepnak E.H. OcHOBBI KBaHTOBOW XUMHUM: yueOHOE TocoOue s

CTyleHTOB  cmeruanbHoct  6.040101  Xwmums» / E.H.  Ilacrepnax,
H.A. Typosckuit. — Joneuk : JlouHY, 2012. — 82 c.

0. Cainiem JI. DneKTpOHBI B XUMHYECKUX peakuusx. — M. : Mup, 1985. —
285 c.

10. Cnera JI.O. KpantoBas xmmus / JI.O. Cnera, B.B. HBanoB. —
XapbkoB : ['mmuazus, 2008. — 443 c.

11. CrenanoB H.®D. KpanTtoBas MexaHWMKa M KBaHTOBas XuMus /
H.®. Crenanos. — M. : Mup, 2001. - 519 c.

12.  Typosckas E.H., Typosckuii H.A. ITpakTuKkyM 110 KBaHTOBOW XUMHH.



VYuebHo-meToguueckoe mocoodue. — Jlonenk : JfouHY, 2007. — 81 c.

13. Typosckuit H.A., Ilactrepnak E.H. KommnbroTepHas cTpykTypHas
xumus. YaeOHoe nocodue. — Jlonenk : JlorHY, 2009. — 153 c.

14. Xypcan C.JI. KpanToBas MeXaHWKa ¥ KBaHTOBas XUMHS /
C.JI. Xypcan. — Ya : UII Pasnos, 2005. — 164 c.

15. Ilupenscon B.I'. KBaHroBasg xumus. MOoJIEKYJIbI, MOJIEKYJISIPHBIE
cuctembl u TBepable Tena / B.I'. Hupenscon . — M. : BUHOM. Jla0. 3HaHuii,
2010.—-495 c.

K pazneny 4

1. Mapu JI. Opranndeckas xumus. — M. : Mup, 1987. — T.1. — 381 c,;
T.2.—504c.;T.3.-459¢c.;T4.—472c.

2. Moppucon P., boiin P. Oprannueckas xumus. — M. : Mup, 1974. —
1132 c.

3. Helinang O.4. Oprannyeckas xumus. — M. : Beicmas mkona, 1990. —
751 c.

4. Hecmesnos A.H., HecmesinoB H.A. Hauana oprannyeckoil XumMuu. —
M. : Xumus, 1974. —T.1. - 623 c.; T.2. — 824 c.

3. ITetpoB A.A., banbsia X.B., Tpomenko A.T. Oprannueckast Xumus. —

M. : Beicmas mkona, 1981.— 592 c.
6. PeytoB O.A., Kypy A.JL, byrun K.II. Oprannueckas xumus. — M. :
Nzn-so MI'Y, 1999. - T.1. - T 4.

7. Po6eptc 1., Kaccepuo M. OcHOBBI opraHudeckoil xumuu. — M. :
Mup, 1978. - T.1-842¢.;T.2-882c.

8. Tepneit A. CoBpeMeHHast opranndeckas xumusa. — M.: Mup, 1981. —
T.1-678c.;T.2.—651c.

K pa3ngeay 5

1. baxun H.M., MBanuenko B.A., [Tapmon B.H. Tepmoannamuka ast
XUMHUKOB. — 2-€ u3[l., mepepad. u gom. — M. : Xumus, Konoc C., 2004. — 416 c.

2. HNamackun b.b. Onextpoxumusi / b.b. Jlamackun, O.A. Ilerpwuii,
I'.A. Hupnuna — Mockaa : “Xumus”, “KoaocC”, 2006. — 669 c.

3. Kypc ¢usmueckoit xumum / Ilox pemakmmeir SI.M. I'epacumoBa —
T.1,2. — M. : Xumus, 1970. — 592 c.

4. Mronctep A. Xumunueckas tepmoauHamuka — M. : Enutopuan YPCC.
2-e u3a., crepeotuninoe. — 2002. — 296 c.

3. OcHoBbl  ¢usuueckort xumuu / Ilom pea. B.B. Epemuna,
C.U. Kaprosa, 1.A. Ycnenckoit u p. — M. : Ok3amen, 2005. — 480 c.

6. ITanuenkoB I'.M., JlebeneB B.Il. XuMuueckass KHHETHKA U KaTajau3. —
M. : Xumus, 1985. — 592 c.

7. ITpuroxxun WU., Kongenynu JI. CoBpemeHHas TepmoauHamuka. OT
TEIJIOBBIX JIBUTATEIEH 10 IUCCUNIATUBHBIX CTPYKTYp. — M. : Mup, 2002.

8. Otkunc II., Hde'llayna JIx. duszmueckas xummsa. B 3-x 4. U. 1

PaBHoBecHas tepmommHammka / II. Otkmuc, k. Jle'Ilayna; Ilep. ¢ aurm.
N.A. Ycnenckoii, B.A. MBanosa. — M. : Mup, 2007. — 498 c.
K pazneay 6

1. AoOpam3on A.A. IloBepxHOCTHO-aKTHBHBIC BemiecTBa. CBOWMCTBa U
npumenenue. — JI. : Xumus, 1975.

2. Anamcon A. ®usnueckas XMMHS NOBepxHOCcTe. — M. : Xumwus,
1979. - 567 c.

3. Boronkunii C.C. Kypc komtongHoit xumuu. — M. : Xumus, 1975. —
503 c.
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4. Opunpuxcoepr I.A. Kypc kommoummgnout xumuu. — JI. : Xumwus,
1984. — 367 c.

5. ®ponos 0.I'. Kypc komnongnoit xumuu. — M. : Xumus, 1982, —
400 c.

6. lyxun E.[., IlepuoB A.B., Amenuna E.A. Kouiougnas xumus. —
M. : U3n-Bo MI'Y, 1982. — 850 c.

K paszneny 7
1. I'erbmanuyk FO.II.,, bpatnyak M.M.. Xumus © TEXHOJIOTHUS
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