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1. BBeaenue

[lenbt0 BCTYNUTENIBHOTO UCIBITAHUS SIBISETCS HU3MEPEHUE YPOBHS BIIAJICHUS
3HAHUSAMM, MMOJYUYEHHBIMH MO MpeAbIayel 00pa3oBaTeIbHON NporpaMMe MOCTYHAIIMUMU
B MarucTparypy B paMKax KOHKYpPCHOTO OTOOpa g oOydeHus 1Mo 00pa30BaTeIbHOU
pOrpamMMe MarucTparypsl o HampasiaeHuto noaArotoBku 04.04.01 Xumusi.
Jluua, umeronue gurIoM OakajiaBpa (CHENMANINCTa) M OKEJIAIoIUe OCBOUTH
MAarucTepPCKyr mporpammy mno HampariieHUt0 noarotoBku 04.04.01 Xumwus», TOTKHBI Ha
BCTYIIUTEJIbHBIX UCIIBITAHUSAX 10 JUCHUIUIMHE XUMUS» [10KA3aTh CIEAYOIINE KOMIETEHIINU:
— CIOCOOHOCTh  WCHOJB30BATh  MOJYYCHHBIE  3HAHUS  TEOPETUYECKHX  OCHOB
byHIaMEHTAIBHBIX Pa3/IeIOB XUMHUH MPU PEIICHUH MPOGECCHOHANBHBIX 337124,

— BJQJICHUE OCHOBHBIMU CHUHTETHYECKHUMHU U AHAIIUTHUYECKUMH METOJAaMU TOJIYYCHUS U
UCCIIEIOBAHUSI XUMUYECKHUX BEILIECTB U PEAKIIUiA;

— BJIQJICHUE CUCTEMOI (PyH/IaMEHTAJIbHBIX XUMUYECKUX TTOHSATHUMH;

— CIocOOHOCTh NMPUMEHATh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI M 3aKOHOMEPHOCTHU
Pa3BUTHS XUMHYECKON HAYKH MPU AaHAIU3E MTOJTYUYECHHBIX PE3YIbTATOB.

2. O0bém TpedGoBaHM ISl MOCTYNAKIIAX HA HANIPABJIEeHHUE MOATOTOBKH
04.04.01 Xumus

Pasoen 1. «Obwas u neopeanuueckasn xumus. Kpucmanioxumusy

OcHOBHbIE MOHATHUS U 3aKOHBI XUMUU. OCHOBHBIE MOHATUS XUMUU. OCHOBHBIE 3aKOHBI
xumuu. CriocoObl BeIpaXE€HUsI KOHIIEHTpaIuu yacTuil. Kimaccel HeopraHu4eckux
COEIMHEHUM, UX CBOMCTBA U cIOCOOBI MoTyueHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakunu (OBP) 1 HOHHBIE YpaBHEHHUSI pEaKLIMiA.

Crpoenue artoma. JlokBaHTOBOXMMHYECKHE Mojenu atoma. OCHOBBI KBaHTOBOU
MexaHuku, ypaBHeHusi lIpenunrepa. KBantoBo-mexannueckas mozaenb aroma. CTpoeHue
aTOMHBIX saep. llepuoguyeckuil 3aKk0OH M nepUoaMuYecKas cucrema snemeHtoB [[.M.
Menpeneena.

XUMHUYECKasi CBSA3b. THIBI XUMHUYECKOUN CBSI3M, JIMHA U DHEPIUs CBSI3U, BAJICHTHBIN
yroj. VMoHHBIA TUIl CBA3M U €ro cBoiicTBa. KoBajieHTHas cBsi3b M €€ CBoMcTBA. Merton
BaJieHTHBIX cBsizeil (BC). MeTon oTTankuBaHus BaJeHTHBIX JIEKTpoHHBIX map (OBJII nwimn
meron [mmnecnu). Meron MonekynsapHbix opoutaneit (MO). HeBajlieHTHBIE CHIIBI:
BOJIOPOJHAsL CBSI3b, METAJUIMYECKas CBS3b, CUJIbl MEXMOJIEKYJSIPHOTO B3aUMOJICUCTBUS,
30HHas TEOPHS TBEPAOTO TENa.

OcHOBBI TepMOAMHAMHUKU. TepMoauHaMuyeckre (QYHKIMU: TIOHSITHE O CHUCTEME,
BHyTpeHHss1 sHeprus (AU), suranbnus (AH), [-if 3akoH TepMoauHaMuKy, 3akoH Kupxroda.
OcHoBBI TepMOXUMHUH: 3aKOH ['ecca, crmencTBus u3 3akoHa ['ecca. DuTponus (S), [I-it 3axoH
TepMmonuHaMuku. DHeprusi ['uooca (AG) u sueprus ['enbmromnbiia. KoncranTta paBHOBecHS.
CBsi3p MEXIy KOHCTaHTOM paBHOBecHsl W sHepruei ['m66ca. HampaBienus: mporexaHus
peaKuuii.

OcHoBbl KuUHETHKUA. CKOpPOCTh pEaKIUu, 3aKOH JEUCTBYIOIIMX Macc, MOPSAOK U
MOJIEKYJISIPHOCTh PEAaKLMH, KOHCTAHTA CKOPOCTH, MEXAHWU3M peakUuh. Y PaBHEHUS
AppeHnunyca, TeOpusi aKTUBHBIX CTOJIKHOBEHHM, T€OpHUs aOCOMIOTHBIX CKOPOCTEH, ypaBHEHHUE
Otipunra-llonsuu. Bnusaue (hakTopoB Ha CKOPOCTh peaKIK. ' OMOT€HHbBIN U T€TepOTreHHbIN
Katain3. KHHETHKA CII0KHBIX pPEaKIUN.



PactBopsl  HeanexkTponuTOB. TepMOauMHaMMKa IIpoOLlECCAa PACTBOPEHMS, THIIBI
pPacTBOPOB, 30HBI B paCTBOpE, M3MEHEHNE TEPMOIMHAMUYECKIX (QYHKIUH pu 00pa3oBaHUH
30H, npaBuiio a3 ['md0ca, nuarpaMmMbl OJHOKOMIIOHEHTHBIX U ABYXKOMIIOHEHTHBIX CUCTEM.
KosumnratuBnsie CBOKCTBA PaCTBOPOB.

PactBopsI a5ekTponuToB. [Ipouecchl HOHM3aUUKU U JUCCOLMALIMY, 3aKOH pa30aBiIeHUs
OctBasibia. Bopa kak pacTBOpuTenb, HOHHOE Mpou3BeAeHue Bonabl. pH pacTtBoOpa,
UHAMKATOpbl U OydepHbie pacTBophl. KonuratuBHbie CBOWCTBA PACTBOPOB AJIEKTPOJIUTOB.
['ereporennnsie paBHOBecHusi. PacTBOpPBI CHIIBHBIX 3JEKTPOJIUTOB, Teopus Jlebas-XioKKes.
I'mpposms. Teopun KUCIOT U OCHOBAaHUM.

OcHOBBI  3JIEKTPOXUMHH. OKHUCIUTEIBbHO-BOCCTaHOBUTENBHBIN mponiecc (OBII),
OKUCIIUTENbHO-BOCCTaHOBUTENbHAA  peakuusa (OBP). T'anbBaHumyeckue  3JIEMEHTHI,
AKKyMYJISITOPBI, KOPPO3US METAUIOB. JJEKTPOJIW3 B PacCIUlaBe M B PaCTBOPE, 3aKOHBI
®dapajes.

Koopaunammonusie coeaunenus. Kmaccuduxamuss KOOpAMHALIMOHHBIX COEIUHEHUH.
CrpoeHne KOOpAMHALMOHHBIX COeIMHEHUN. PaBHOBECHS B pacTBOpax KOOPAMHALMOHHBIX
COCIMHEHUH.

Xumus 3nemenToB. MHepTHbIe ra3zpl. Bomopoa. OOmas xapakTepucTUKa rajioreHoB.
CoennHEHUSI TAJIOTEHOB C BOAOPOAOM. ['aloreHoBOIOPOJHBIE KHCIOTHI. ['anoreHuuasl.
Oxcunpl  rajoreHoB.  Kucnopojaconepkamue — coeluHeHus — rajnoreHoB.  OOmias
XapakTepUCTHKa XalbKOreHoB. Kwucmopon.  XaapKOr€HOBOIOPObI,  XaJbKOTCHHBIL.
[MonmucynbhonoBeie kuciaoThl. Okcuabl p-aneMenToB VI rpymnmel. Kucnopoaconepxkaiue
kuciaotel Se, Te. Kucnopoacoaepxamue KUCIOTHI cepbl. OOmias xapaKTepuUCTHKa p-
3JEMEHTOB V-rpymnmbl. BogopoaHble COEIUHEHUS pP-3JE€MEHTOB V-rpynnbl. AMMHAK.
Oxkcuzapl M KUCIOpOJACOAEpKaIMe KHUCIOThI a3oTa M ux coiu. Kucnoponconepsxkanme
coequHeHust (Qocdopa, MblmIbska, cypbMbl U BHcMyTa. CynbQuibl, TajloreHUAbl U
OKCOTQJIOTEHUIBI P-3JeMeHTOB V-rpymmbl. OOmias XapakTepucTuka p-diaeMeHToB [V-
rpynnbl. ['mapunsl. CoequHEeHUs yIiiepoJa W UX XUMUYECKHe cBoMcTBA. CoeauHEeHUs
kpeMHusa. CBOMCTBAa COEMHEHUI repMaHusi, 0JoBa M cBUHILA. OOIIas XapaKTepUCTUKA p-
sanemeHToB IIl-rpynnsl. bopansl, Gopuasl, Gopruapuibl metaysioB. Jpyrue OuHapHbIe
coeauHenus 6opa. Kucnorel 6opa. x conu. XuMudeckrue CBOMCTBA COCTMHEHUN aTFOMUHUS
U DJIEMEHTOB moArpynnel ramms. OOmas xapakTepucTuka s-3iaemeHToB I u Il rpymm.
Kucnopoaconepxkamue coenunenus. 1x cpoiictBa. Cunres. [Ipumenenue.

d-snemenTtsl IV rpynmel. OOmas xapakTepuCTHKA COSAMHEHHUMN 3JIEMEHTOB MOATPYIIIHI
tutaHa. CocTosHME HWOHOB TWUTaHa, IUpKoHuUs, Taduus (+4) B pactBope. OOmas
xapaktepucTtuka d-sneMeHToB V rpymnmbl. CoequHEHHUs 3JIEMEHTOB MOATPYIIIbI BaHAUs B
pa3MuHBbIX CTeneHsAx okuciaeHus. Ux cBoiictBa. CocTosiHME MOHOB BaHAAMs U HHOOMS B
pactBope. OOmas xapakrepuctuka d-anementoB VI rpymnmsl. CoenauHeHus Xpoma.
CocTtosiHue HOHOB Xpoma B pactBope. Coennnenusi monubaeHa, Bonbppama. Ux cBoiicTBa.
CocrossHue woHOB MoymOjeHa W Bodb(ppama B pactBope. OOmas xapaktepucthka d-
snemMeHToB VII rpynmbl. CoelMHEHUS 3JIEMEHTOB MOArpymnmbl Mapranina. CpoiicTBa
OMHApHBIX W CIOXHBIX COCIUHEHUH DSJIEMEHTOB NOArpymmbl MapraHma. OOmas
xapaktepuctuka d-anementoB VIII rpymnmel. CemelicTBo xenesa. [1naTuHOBbIE METAIIBI U
uX coeauHeHusa. buHapHble coeauHeHMss W UX cBoiicTBa. OOmas xapakrepuctuka d-
anemeHToB | rpynmnsl. Kucnopoacoaepsxaiiye coequHEHNs TOATPYIIIBI MEIM, UX CBOMCTBA.
CocrosiHME MOHOB B pacTBope. BuHapHbIE COEIMHEHUS U KOMIUIEKCHBIE COEIUHECHUS



AJEMEHTOB mNoArpymmbl mMeau. OOImas XapaKTEepUCTUKa 3JIEMEHTOB MOJATPYMIbl I[UHKA.
CBolicTBa OKCHIOB U TUAPOKCHAOB. COCTOSIHME HOHOB B pacTBOpE. buHapHbIe COeTMHEHUS
U UX cBoiicTBa. KoMmiiekcHbIE cOeJUHEHHUS DJIICMEHTOB.

Kpucrannoxumus. Cummerpusi BHeIHUX Gopm KpuctayuioB. [lnomaas, ock U LEHTP
cuMMeTpur. THBEpCHOHHBIE U 3€pKajbHO-MIOBOPOTHBIE OcU. Bua cummerpun. Kareropun u
CUHIOHUHW, HX OOIIME | OTJIWYUTEIbHbIE TNpH3HaKW. Kpucrammudeckas pelieTka.
TpaHCHsALMA, TJIOCKOCTh CKOJIbXKCHUS M BHUHTOBBIE OCH cumMmeTpuu. Aderiku bpase.
Kpucrannuueckast crpykrypa. DakTopbl, ONPEACISAIONIME CTPYKTYpPy KpPHUCTAJJIOB.
CTpyKTypHBIE THUIIBI METAJIOB, HWHTEPMETAIUIUIOB, MPOCTHIX BEIIECTB-HEMETAJJIOB.
CTpyKTypbl OWHApHBIX HEOPTaHWYECKHX COCIMHCHUU HENMEPEXOJHBIX M TEPEXOJHBIX
MeTaiuioB. CTPYKTYpbl TPOMHBIX HEOPTaHUYECKUX COCAUHECHUH.

Pazoen 2. «Ananumuueckas Xumusy

[Ipenmer 1 MeTOABI AHATIUTUYECKOM XWMHUU. AHAIUTUYECKAs XUMHUS KakK HayKa.
OCHOBHBIE aHAJTUTUYECKUE MPOOJIEMBI: CHUXKEHUE Ipejesia OOHApy>KEeHHs; MOBBIIICHUE
TOYHOCTH M HM30UPaATEIbHOCTH, OOECIEUYEHHUs SKCIPECHOCTH, aHaiau3 0e3 paspylieHus,
JIOKAJIbHBIM aHaliu3, AUCTAHLMOHHBIM aHaiu3. Buabl aHanm3za. MeToasl aHaAIUTUYECKOM
xumuu. CeHcopbl U TecT-MeToAbl. CTaHIapTHBIE WM HECTAaHAAPTHBIC METOAbl aHaJW3a.
AHaIUTUYECKUIN CUTHAII B XUMUYECKUX U MHCTPYMEHTAJIbHBIX MeTOJax aHanu3a. CBoKCTBa
aHAJIUTUYECKOT'O CUTHAaJIA.

[Ipo6ooT6op W  mPOOOMOATOTOBKA. Teopernueckue  OCHOBBI  OTOOpa
NPECTAaBUTEIILHOM MPOOBI TBEPIBIX, KUAKUX U Ta3000pa3HbIX BenlecTB. OCHOBHBIC PUEMBI
IPOOOTOTOTOBKH.

OCHOBHBIE TUIIBI XUMUUYECKUX PEAKIINN B aHATUTUYECKON XUMUHU.

KoncTtanTel paBHOBecus peakiui u mpoueccoB. COCTOSIHUE BEIIECTB B HICAIBHBIX U
peanbHbIX cucTemMax. TeopeTuuecKre pacueThl UX aKTUBHOCTH U KOHIIeHTpaluu. [loBeaenue
AIIEKTPOIUTOB M HEIJIEKTPOJIHUTOB B pacTBopax. KoadpummeHTsr akTHBHOCTH.

CKOpOCTh peakuu B XUMHUYECKOM aHayin3e. Kunetnueckre MeToAbl aHaIu3a.

KucnotHo-ocHoBHBIE peakiuu. Teopetuueckue pacuersl pH pacTBOpPOB KHUCIOT,
OCHOBaHM, coneil u ux cmeceil. bydepnsie pactBopsl. bydepHas eMKOCTb.

Peaknuun  xommuiekcooOpa3zoBanus. DyHKUHOHAIbHO-aHATUTUYECKUE  TPYIIIBI.
BrnugHue uX 0OpuUpOnbl, PACHOJIOKEHUS, CTEPEOXMMHHM MOJEKYJ peareHra Ha €ero
B3aUMOJEHCTBUE C HEOPTAHMYECKUMHU MOHAMH. Teopus aHanoruidi B3aMMOJEHCTBUS MOHOB
METAJUIOB ¢ HeopraHmueckuMu peareHramu tuna H>O, NH; u HoS u kucnopon-, azor-,
CEepoCOoJIepKAMMA  OPraHUYECKUMH  peareHTaMu.  XenaTbl, BHYTPUKOMILIEKCHBIE
coeauHeHus. MlonHbIe accouarsl.

OKUCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIMU. DIIEKTPOAHBIA OTEHIIMAJ. Y paBHEHUE
Hepncra. Teopernueckue pacdeTsl HalpaBICHHUS AHATUTUYECKUX PEAKIUNA U KOHCTAHTBI
PaBHOBECHS PEIOKC PEAKIUH.

Metonpl BblAEICHUS, PAa3JEiICHUS W KOHIEHTPUPOBAHUS. OKCTpakius. 3aKOH
pactpeneneHus. TUMbl SKCTPAKIMOHHBIX cuUcTeM. Peskcrpakiuu. PazgeneHue snemMeHTOB
meTonoM skcTpakuuu. Koapduuuent pacnpenenenus. Crenenb wuszpiedeHus. dakrtop
paszeseHus.

Metoabl ocaKJeHusl U CooCakaeHusl. ['pynmoBbie peareHThl U TpeOOBaHUS K HUM.
Paznenenue kaTHOHOB M aHWOHOB Ha aHAMTUYECKUE rpynnbl. CXeMbl CHCTEMAaTHUYECKOTO
aHaau3a.



XpoMarorpaguueckue METOAbl aHainW3a. |eOpEeTHYECKHEe OCHOBBI  METOJA.
Krnaccudukanus MeTo0B 10 arperaTHOMY COCTOSIHHIO MTOIBIKHOM M HETIOABIKHOM (a3, o
MEXaHU3My pa3JeeHus, 0 TeXHUKe ucnojiHeHus. CrnocoObl MOJy4YEeHHs] XpoMaTorpamm
(bpoHTANIbHBINI, BBITECHUTEIBHBIHN, JIFOEHTHBIN).

Jpyrue MeTonbl pa3feieHus U KOHUEHTPUPOBAHUS. DJIEKTPOXUMUYECKUE METOJBI.
Otrouka (nuctuiuisius, cyonumaius). MemOpanubie metobl. CopOrusi. dioTtanusi.

WNnentudukanuss u onpejesneHre BeleCTB XUMUYECKUMH U HWHCTPYMEHTAIbHBIMU
MerogaMu. MacKkupoBKa U IEMaCKMPOBKA B AHAIIMTUYECKONM XUMHUH.

MeTtponoruueckre OCHOBBI XMMHUUYECKOro aHanmm3a. Kiiaccudukanusi morpenrHocren
ananmu3a. CrocoObl oneHkn mpaBuibHOCTH. CraHmapTHbie 00pasiel. CrarucTuyeckas
oOpaboTka pe3yibTaToB. CrocoObl MOBBIMIEHUS BOCIPOU3BOJMMOCTH W IPAaBHIBHOCTU
aHanu3a. OpraHu3anuss ¥ METOJOJOTUS METPOJOTHMYECKOr0 OOECIEUEHHs ESITEIbHOCTU
aHAJIMTUYECKON CITyXObI. AKKpeauTalus 1ad0opaTopuil.

I'paBumerpuuecknii  aHanmu3. Teopetudyeckne OCHOBBI Mertoja. OcaguTeny.
[lorpemHocT B rpaBUMETPUYECKOM aHanu3e. TpeboBaHUS K OCATUTENbHOW U
rpaBuMeTpuueckoil gopmam. WM3meHeHue cocTaBa ocaaka NpH BBICYUIMBAHUU U
IIPOKAJIMBAHUU. TepMOrpaBUMETPUUECKHUN aHAIN3. DIIEKTPOTPAaBUMETPHUS.

Tutpumerpuueckue  meToasl  aHanu3a.  KUCIOTHO-OCHOBHOE  TUTPOBAHHUE.
Teopernueckre OCHOBBI MeTOnNA. TUTpaHThl. KUCIOTHO-OCHOBHBIE MHIUKATOPBL. KpuBbie
TUTPOBaHUs. BiMsiHue BEIMYMHBI KOHCTAHT KUCIOTHOCTH MJIM OCHOBHOCTH, KOHLICHTPALIUU
KHCJIOT WJIM OCHOBAHUW, TEMIIEpATypbl HAa XapaKTep KPHUBBIX TUTPOBaHUA. KHCIOTHO-
OCHOBHOE TUTPOBAHUE B HEBOAHBIX cpenax. [lorpemHocT TMTpoBaHus.

MeTtoabl OKUCIUTENBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUSA. TeOpEeTUYECKHUE OCHOBBI
Merona. Ilepmanranaromerpusa. MHomomerpus u  umomumerpus. JuxpomaTroMeTpus.
[IepBruuHbBIE 1 BTOPUYHBIE CTAaHAAPTHI. IHIUKATOPBI.

OcagutenbHOE TUTpOBaHUE. TeopeTnyeckne OCHOBBI MeToAa. KpuBble TUTPOBAHMS U
CHOCOOBI YCTAHOBJIEHUS] KOHEYHOW TOYKM THUTPOBAaHMS; HHAMKATOpbL. Ilorpemnoctu
TUTPOBAHUSI.

Kommnekconomerpuueckoe TUTpoBaHue. Mcnonb3oBaHWe aMHUHOMOJIUKAPOOHOBBIX
KHCJIIOT B KOMILUIEKCOHOMETpUH. KpuBbie TUTpoBaHUA. MeETaNIOXpOMHBIE WHIUKATOPBI.
CenekTUBHOCTh TUTPOBAHUS M CHOCOOBI €€ MOBbIIIEHUSA. [lOrpemHoCTH TUTPOBAHUSL.
[IpakTyeckoe NpUMEHEHNE.

DNeKTpOXUMHUYECKHE METOJbl aHanu3a. OOmias XapakTepucTuka KiaccuuKaius
METOAO0B. DJIEKTPOXUMHUUYECKUE SUEHKU. ITHIUKAaTOPHBIN 3IEKTPO U 3JIEKTPOJI CPABHEHUSI.

[TorenmmomeTpus. Teopetnueckue OCHOBBI METO/1a. Kiaccuduxanus
MOHCEJIEKTUBHBIX DJJIEKTPOAOB. OneKkTponHas (GyHKus, KOdQ(HUIMEHT CEeIeKTUBHOCTH,
BpeMs OTKJIMKA. buocencopsl. [loTeHIMoOMeTprUIeCKOE TUTPOBAHKE.

Kynonomerpus. 3akon ®apanes. CnocoObl onipeieieHus KOJTUYECTBA AIEKTPUIECTBA.
[IpssmMas KyTOHOMETPHSA U KYJIOHOMETPUYECKOE TUTPOBAHHUE.

Bonsramnepomerpusi. TeopeTuueckre OCHOBBI MeTOAa. DNEKTpojbl. [lonyuenue u
XapaKTEepUCTUKA BOJIbTAMIIEPHOM KpUBOM. Y paBHeHue MnpkoBruya. [loTeHIMa OIyBOJIHBI.
CoBpeMeHHBIE BUJIBI BOJIBTAMIIEPOMETPUN AMIIEPOMETPUUECKOE TUTPOBAHUE.

Cnektpockonuueckue MeToabl aHanu3a. (OCHOBHBIE 3aKOHBl H3JIYyYEHHS U
NOTJIONIEHUS JJIEKTPOMArHUTHOrO u3iMydyeHus. CBs3b aAHAIUTUYECKOTO CHTHAJIA C
KOHLICHTPALIMEN ONPENENIIEMOr0 KOMIIOHEHTA.



ATOMHO-9MHACCUOHHBIM METOJA. TeopeTHYeCcKrue OCHOBBI METONA M AHAIMTHUYECKHUU
curHaia. MeTpoJIOTHYECKUE XapaKTEepUCTUKA M AHAINTHUYECKHE BO3MOKHOCTH METOJA.
Anmnaparypa. KauecTBEHHBIN U KOJIMYECTBEHHBIN aTOMHO—3MUCCUOHHBIN aHAJINU3.

ATOMHO-a0COpPOLIMOHHBIN  MeTOJ. AHANMTHUYECKUH CcUTHal. MeTponoruyeckue
XapaKTepUCTUKA M aHAJIUTUYECKHE BO3MOXKHOCTHM METOAA. Amnmaparypa. ATOMHU3aTOPHI
(Ty1aMeHHbIE ¥ HeTUIaMeHHbIe). ICTOUHUKY U3TyUYeHusl.

MonekynsipHas abcopOIoHHast CIIEKTPOCKOTIHS (cnexktpodoromMeTpus).
Teopernueckue ocHoBbl MeTona. Amnmaparypa. Kiaccudukanus amnmapaTypbl COIJIacHO
croco0y MoHoxpoMatu3aiuu (hoToMeTpsl, crekTpodoromerpsl). OCHOBHBIE TPHUYUHBI
OTKJIOHEHHMSI OT OCHOBHOT'O 3aKOHa CBETOIOTJIOLIEHUS (MHCTPyMEHTAJIbHbIE U (PU3UKO-
xumuueckue). doromerpuueckue aHaauTHYecKue peareHThl. CrocoObl OmpeneaeHus
KOHLEHTpalMi BelEecTB. M3MepeHue BBICOKMX, HHU3KHX ONTHYECKHUX IUJIOTHOCTEH
(muddepennmanpupiii  Meron). BpiGop onTUMaNbHBIX  yCIOBUM aHanmu3a. AHamu3
MHOTOKOMITIOHEHTHBIX CHCTEM. METpOJIOTHYECKHE XapaKTEPUCTHUKH M aHAJIUTHYECKUE
BO3MOKHOCTH.

Meroabl konebaTenbHOU cnekTpockonuu. KonebatenbHble cnekTpbl Moliekyd. Mx
ocobenHoctH. Kiaccudukaius METOI0B MO CIIoco0am MOoTydeHHs KoJie0aTebHBIX CIIEKTPOB
(MK- u KP-cnektpockonusi). IlpuHiunuansHas cxema npuOopa. OCHOBHBIE THIIBI
UCTOYHUKOB HW3JIy4eHHs, JeTeKTopoB. KauecTBeHHBIH (MOJEKYISPHBIA, CTPYKTYPHO-
I'PYIIOBOM) U KOJIMUeCTBEeHHbIN aHanu3 metoaamu K- u KP—cnekrpockomnuu.

JIroMUHECUEHTHBIM aHann3. TeopeTnyecKkue OCHOBBI METOJa. MeTpoJIorundyecKkue
XapaKTEPUCTHKU U aHAIUTHYECKHE BO3MOKHOCTH METO/IA.

Hpyrue meronsl a”anusa. Macc—cnekTpoMeTpus. XpoMaTo-MacC-CIIEKTPOMETPHUSL.
Pe3onancubie (OIIP-, SMP-cnekTpockonus) # siAepHble MeTOAbl. PeHTreHoBckas
cnekTpockonus. PagmoakTuBanMoOHHBIA aHanmu3. AHaimu3 0e3 paspymieHusi mpoOsbl.
JInCTaHUMOHHBIN aHaN3. AHAJIN3 IOBEPXHOCTHU.

Pasoen 3. «Keanmosas mexanuxa u keanmosas xumus. Cmpoenue seujecmear

OKCHepUMEHTAIbHBIE OCHOBBI KBAaHTOBOM MexaHUKU. OOBEKTbl MakpoMupa u
MuKpomupa. KBaHTbI 3JEKTPOMArHUTHOIO H3JIYYEHHsS. ODHEPrus M HUMIYJIbC KBAaHTOB
AJIEKTPOMATrHUTHOTO M3JIy4eHMs. 3aKOHbl COXpPAHEHHUs SHEPrMM M HUMIyJibca (QOoToHa
AJEKTPOMArHUTHOIO U3Ty4YEHHUS.

OcHoBBI KBaHTOBOM MexaHuKHU. [Inanerapnas monens atoma (Mozenb Pesepdopna).
Teopema HUpnmoy. [Toctynat bopa o kBaHTOBaHHM MOMEHTa UMITYJIbCa 3JEKTPOHA (TIPABUIIO
KBaHTOBaHUs ). DHEPrusi U paauyc 6opoBckoi opouTthsl. [IpaBuio yactor bopa. YpaBHenue
ne bpoiinsa. BomHOBOW mOCTynaT CTaMOHAPHOCTH OOPOBCKOM SJIEKTPOHHOM OPOUTHI.
CraTucTrdecKkoe TOJIKOBaHUE BOJIH Jie bpoiisi.

MaremaTuyeckuii  anmapaT KBaHTOBOM MexaHuku. OnepaTopbl, JIUHEHHBIE
OlepaTopbl, MpaBwiia ACHCTBUSA Mapbl ONEPATOPOB HA (PYHKIUIO. YCIOBHS JIMHEWHOCTH
ornepaTopoB. [lopsiok AeicTBHs TMHEHHBIX onepaTopoB Ha (GyHKIU0. KoMMyTHpyomme u
SPMUTOBBI onieparopsl. OnepaTopHOE ypaBHEHHE HA COOCTBEHHbIE 3HaUeHHs. COOCTBEHHbBIE
GyHKUMM UM COOCTBEHHBIE 3HAYEHMs oreparopa. TeopemMa O COOCTBEHHBIX 3HAYEHUSX
ONEPATOPHOTIO YPABHEHUS.

[TocTynatel kBanTOBOM MexaHukH. [locTynar o cnocode nmpeoOpa3oBaHus ypaBHEHUN
KJIACCUYECKOM MEXaHMKM B YpPaBHEHUME KBAaHTOBOW MexaHUKH. OnepaTopbl BpEMEHH,
KOOPAWHATBhl, HWMIYJbCa, KUHETUYECKOM M MOTEHIHaIbHOM »sHeprun. Omneparop



KHHETHYECKOW DHEPTUU MHKPOOOBEKTOB, IBIDKYIIMXCA B TPEXMEPHOM MPOCTPAHCTBE.
[Toctymatr o (QyHKIIUU COCTOSHUS OOBEKTOB MHUKPOMHUpPA. YCIOBUS HOPMHPOBAHUSA,
OPTOTOHAJILHOCTH U OPTOHOPMHUpPOBaHUsI BOJHOBBIX (yHkuuid. [loctynar Ilpenunrepa.
[Toctynatr o0 cynepno3uiuu  COCTOSIHUM  00beKTOB  Mukpomupa. Iloctynmat o
AHTUCUMMETPUYHBIX CBOMCTBAX (DYHKIIUU COCTOSIHUS CUCTEMbI MUKPOOOBEKTOB.

KBaHTOBasi MexaHNKa MOJIEJIBHBIX CUCTEM. [ aMUIBTOHMAH U BOJTHOBOE YPABHEHUE JJISI
YacCTHULbI, KOTOPasl IBU>KETCS B OJTHOMEPHON OTEHIMAJIbHOM siMe. Pellienre craiimoHapHOro
ypaBHeHusi [lpeaunrepa juisi 4dacTuiibl, KOTOpas CBOOOAHO JBHMXKETCA B OJHOMEPHOMU
NOTCHIMAIbHONW siMe. KBaHTOBaHWE »SHEPrUM 4YACTHUIBI, CBOOOAHO JBIDKYIICHCS B
OJHOMEPHOU ITOTEHIMAJIBHOU sAMe. BepOoATHOCTh MECTOHAXO0XAECHUS YaCTHUILbI, KOTOpAas
CBOOOJIHO JIBHKETCS B OJHOMEPHOM MOTEHIMAIBHOW siMe mpu n = 1,2,3. Y3/10BbIE TOUKH.
['aMrIIbTOHMAH U BOJTHOBOE YPaBHEHHE JJIs1 aTOMa BOJAOPO/IA.

OcHOBHBIEC TTPUONMKEHUSI pacdyeTa SHEPTUU U SJIEKTPOHHOU CTPYKTYpPbl XUMUYECKUX
coenquHeHuil. Bapuanumonnas teopema. I[IpoOGHBIE W TOYHBIE BOJHOBBIE (DYHKIHH.
Bapuanuonusiii meton Putua. ['aMunbTOHMAH U BOJTHOBOE YPABHEHUE JJISI CTALIMOHAPHOTO
COCTOSIHUSI MHOTOAaTOMHBIX cucTeM. [Ipubnmxkenne bopua-Onmnenreitmepa. DIEKTPOHHOE
cranimoHapHoe ypaBHenue llIpenunrepa. DmeKTpoHHAsl SHEPTrHUsl MHOTOATOMHBIX CUCTEM B
npubnmxenun bopha-Onnenreiimepa. [lonnast sHeprus oOpa30BaHHS MHOTOATOMHBIX
cucteM B npudmmkennn bopua-OnnenreriMepa. OHOAIEKTPOHHOE NPUOIIKEHHE XapTpHu.
MHuoroanekTpoHHas BoiHOBas pyHkius Xaptpu. [Ipubnukenne caMmocoriiacoBaHHOTO OIS
Xaptpu. Ilorenman XapTpu MEXKIIECKTPOHHOTO B3aUMOJAECHCTBUS. MHOIO3JIEKTPOHHAS
BostHOBast pyHkius Ciarepa. [Ipubmmkenne Xaprpu-doka.

Teopuss MonekynspHbIX opOutaneil. MonekynsapHble opOutamu, TPUOTUKEHUE
JMHEHHOW KOMOMHAIIMU aTOMHBIX OpOuTaneil. ATOMHbIe OpOUTanu - Oa3WCHbBIE BOJTHOBBIC
¢bynknuu. KBantoBblie uncima. Mojens aromMa B BaJIGHTHOM mNpuOmmkeHnn. KommyaecTBo
MOJIEKYJISIPHBIX OpOUTAJIeH, ONTUCHIBAIOIIUX YJIEKTPOHHOE COCTOSTHUE XUMUYECKON YACTHUIIBI.
3ansTele nekTpoHamu U BakantHbie MO. I'pannunbsie MO.

KBaHTOBOXMMHUYECKHUIA pacyeT MOJIEKYJIIPHBIX MapaMeTpoB. [oTeHInan noHu3amuu u
CPOJICTBO JIEKTPOHHO-MOJIEKYJISIPHBIX CUCTEM 110 TeopeMe KynmManca. AHanm3 s31eKTpOHHON
3aCEJICHHOCTH AaTOMOB, JJICKTPOHHAS IUIOTHOCTh W JJIEKTPOHHBIM 3apsj]] Ha aroMax B
MoJieKyJlax B mnpubnmxeHun Mamnukena. Ilopsgok xumuueckoid cBsa3u no Koyscony.
DOHeprus NHCCOLMAlMNA XMMHYECKUX COEAUHEHHM Ha paJuKaibl Wi MOHBL. OCHOBHOE,
BO30Y’K/ICHHOE CHUHIJIETHOE U TPUILIETHOE 3JIEKTPOHHOE COCTOSTHUE MOJIEKYJISIPHBIX CUCTEM
U WX CIIMHOBAsl MYJbTUILUIETHOCTb. 3apsAl U CHMHOBASI MYJIbTUILIETHOCTh PaJlKaioB, HOHOB
Y MOH-PA/IUKAJIOB XUMUYECKUX YACTHII.

Xumuyeckass cBsi3b. CTPYKTYpHO-XMMHUYECKash OpPraHU3alUsl BEUIECTB B TBEPAOM,
KUIAKOM U Ta3000pa3sHOM COCTOSAHMSIX. KOHIENIIMU 3IEKTPOXUMUYECKOTO ayaan3Ma,
BaJICHTHOCTH, B TEOPHH XUMHUYECKOW CBs3u. OpOuTaibHO-3apsIHAsT KOHIICTIIUS TEOPUHU
XUMHUYECKOU CBSI3M: CBSI3BIBAIOIINE U HECBA3BIBAIOIINE SJICKTPOHHbBIE MTAPhI; CBS3bIBAIOIINE U
aHTUCBs3bIBatoue KoMOuWHaMu AQ; NpUHIMO OpPOUTAIBHOTO COOTBETCTBUS. DHEPIUs
NBYXaTOMHBIX B3aumojaecTBuili (Eag) B mnpubnmxenun MauiukeHa: pe30HAHCHBIE U
OOMEHHBIE  JIByXaTOMHBIE€  B3aUMOJICUCTBUS,  DJEKTPOCTATUUECKHUE  JBYXaTOMHBIE
B3aUMOJICHCTBUSL. DHEPrusi JAUCCOIMAIMU XUMHYECKUX coenuHeHuil. KoHuenius cui B
TEOPUU XUMHUYECKOM CBA3U: Teopema [ 'enpmana-DeliHMaHa, NpUpoaa XMMUUECKON CBA3U B
npUOIMKEHUU DIEKTpOCTaTHUEeCKOM Teopembl |'enpMana-DeliHMaHa, Teopema BHUpHAa,



IpUPOJIa XUMUYECKOH CBSI3U B MPUOIIKEHUN TEOPEMbI BUpHaJa.

ATOMHO-MOJEKYJISIpHAs apXUTEKTypa XHMHMUYECKHX coenauHeHud. [loBepXHOCTH
NOTEHIUAIBHOW HEPTUU MOJIEKYJIIPHBIX CUCTEM U €€ CBOMCTBA. PABHOBECHOE COCTOSIHUE B
MOJIEKYJISIpHBIX cucTeMax. [IoHaTHE O JUIMHE XUMHUUYECKOM CBsI3U. DU3NUECKUE SIBIEHNUS, HA
KOTOPBIX OCHOBBIBAIOTCSA CIEKTPOCKOMUYECKHE U AUPPAKLIMOHHBIE METOAbI ONpPEIEICHUS
[IapaMETPOB  MOJIEKYJISIPHOM  CTPYKTYypbl. BO3MOXHOCTM UM  OrpaHMYEeHHs] METOZa
PEHTTEHOCTPYKTYPHOI'O aHajau3a B CTPYKTYpPHOM XUMHUU. BO3MOXKHOCTH U OrpaHUYCHUS
METO/Ia Ta30BOM 3JEKTPOHOrpaduu B CTPYKTYPHOM XUMHH. DKCIIEPUMEHTAJIbHBIE (PaKThI
BIIMSAHUS KPUCTAJUIMYECKOIO OKPYKEHHUS Ha MOJIEKYJSIPHYIO CTPYKTYpy. MosekyispHbie
KoH(pOpMaIuu 1 KOHPOPMEPhl XUMUYECKUX coeMHeHn. KoanaecTBeHHBIM COCTaB CMECH
KOH(GOpPMEPOB,  ONpeiesieHue  KOHCTaHThl ~ KOH()OPMALIMOHHOTO  paBHOBECHS  C
OOJBIIMAHOBCKOTO  pacmpeaencHus KOH(GOpMEpoB B  HX  CMECH, OMpEIeIeHHE
KOH(OPMAITMOHHOTO ~ COCTaBa CMecH  KOH(GOPMEpPOB  METOJaMU  MOJIEKYJSApHOU
cnexktpockonuu (Metoa Mopuno-Batanabe-Muasycumu), METOAOM TUIIOJIBHBIX MOMEHTOB.

MonekynapHas uoHu3anus. BeprukanbHas u©  anuabaTuyeckas HMOHM3ALUsA
MOJIEKYJISIpHBIX cucteM. I[lpubnmxenne ®dpanka-Konmona. BepTukanbHbIl MOTEHLHA
MOHM3ALMHU, BEPTUKAIBHOE CPOJCTBO K JIEKTPOHY, aAMabaTHUECKUIl MOTEHI[Mal HOHU3ALIUH,
aanabaTUyecKoe CpOJACTBO K DJIIEKTPOHY, HMX ONpeAesieHHe KBAaHTOBOXMMHUYECKUMU
Meronamu. IloTeHnuanm MOHM3alUMU U CPOJACTBO K BJIEKTPOHY MOJIEKYJIAPHBIX CHUCTEM B
npubamxeHuu TeopeMbl Kynmanca.

MonekynsapHas nossipuzanus. [1oCTOSHHBIE 3JIEKTPUYECKUE JUITOIBHBIE MOMEHTHI
XUMHYECKUX coequHeHMi. [Ipupona mOCTOSSHHOIO 3JIEKTPUYECKOr0 JUITOJIBHOTO MOMEHTA
MosieKyIsipHbIX cucteM. Pacuet metomamu MO JIKAO 3apsiioBoil KOMIIOHEHTBI IUIOJIBHOTO
MOMEHTAa XUMHYECKUX COeAUHEHUU. MollekyisipHas Mojaspu3anus U IOJIAPU30BaHOCTD.
VpaBuenne  Kimaysmyca-Moccotu.  MHAyuuMpOBaHHBIA  JUIOJIBHBIM ~ MOMEHT U
HOJIIPU30BAHOCTh XMUMHYECKUX COCAMHEHUH. OJIEKTPOHHAs NOJSPU3ALMS XUMUYECKHX
coennHeHH. CBSA3b 3JEKTPOHHOU MOJSIPU3ALMU C MTOKa3aTeseM MPEJOMIICHHs BEUIECTBa
(ypaBHeHnue Jlopenna-JIopenTtia). AToOMHas MOJISPU3AIUS XUMUUECKUX coequHeHn. CBs3b
ATOMHOM IOJISIPU3ALUH CO CIIEKTPAIbHBIMU XApaKTEPUCTUKAMU BenlecTBa. OpueHTalMOHHAS
NOJISIPU3aLMsl  XUMUAYECKUX coeauHeHn. CBSA3b OpPHEHTAMOHHOM MOJISPU3YEMOCTH C
IIOCTOSIHHBIM 3JIEKTPUYECKUM JUIOJIbHBIM MOMEHTOM XUMUYECKUX COCIMHEHUI. Y paBHEHUE
Je6ast. CBsI3b MOCTOSIHHOTO 3JIEKTPUYECKOTO JUMOJIBHOIO MOMEHTA MOJIEKYJI BEILIECTBA C €€
MaKpPOCKOIIMYECKUMHU XapaKTEepPUCTUKaMU: €, np, d. DKCIEpUMEHTAIbHOE OMNpEeICHHE
IOCTOSIHHBIX JJIEKTPUYECKUX JUITOJIBHBIX MOMEHTOB

Paszoen 4. « Opeanuyeckas Xumusy

CrpoeHne OpraHM4eckux coeIuHeHuH. Teopuss XuUMUYecKoro crpoeHus A.M.
bytnepoBa. M3omepus. OCHOBBI y4eHUsI O MPOCTPAHCTBEHHOM CTPOECHHHM OPTraHUYECKHUX
COEMHEHUN. BUapl NPOCTPAaHCTBEHHON U30MEPUHU - TEOMETPUYECKAs U ONTUYECKAsi. THUIIbI
XUMHUYECKOM CBSA3U B OPraHUYECKUX COCAMHEHUSX. TUIbI THOpUIU3AlMK aTOMa yIiiepoia U
HaNpaBJIE€HHOCTh THOPUAHBIX OpOuTaNeld B MPOCTPAaHCTBE. G— M T—CBA3b. leopus
AJNIEKTPOHHBIX ~ CMEUICHWH:  MHAYKUUOHHBIM  3ddext, dddexT  KoHbrOraruu.
['unepkonstoranms. Krnaccudpukanusa opraHmueckux peakinuil. PeareHTbl paguKaibHBIE,
aneKTpodmiIbHbe U HyKIeopmibHble. [lonsTue o Mexanusme peaknuu. Homenknatypa
NIOITAK oprann4eckux COeqUHEHHU.

Auikasbl. ['omosiornueckuid psij ankaHoB. M3oMepusi: CTpyKTypHass U ONTHYECKAs.



Kongopmanuu. [Tonstue o konpopmarmonnom ananuze. Meronpl nonyuenus. Ousndeckue
CBOICTBA aJIKAHOB, 3AKOHOMEPHOCTH UX WU3MEHEHUS B TOMOJIOTUYECKOM pAny. XUMHUYECKUE
cBoiicTBa. Peakiuum paaukalbHOrO 3amelieHus. PeakuuoHHas  CrOCOOHOCTh U
CEJIEKTUBHOCTh TMEPBUYHOI0, BTOPUYHOTO M TPETHUYHOTO aTOMOB yriiepona. CtpoeHue u
CTaOMJIBLHOCTh  CBOOOJHBIX  paauKaioB. Peakuuu  AeruapupoBaHusi, OKHUCIICHHUS,
npeoOpa3oBaHus MPU BHICOKUX TEMIIEpaTypax, X MPOMBIIIICHHOE 3HAaUCHHE.

Aunkenbl. ['omosiornueckuid psini  ankeHoB. M3omepusa. MeTonbl MOJy4YEHMUS.
OnekTpoduiabHOE TPUCOCTUHEHUs, MeXaHu3M. [loHsATHE O 7W- U G-KOMIUIEKCaXx.
KapOxaTnonbl, uX CTaOMIBHOCTh B 3aBUCUMOCTH OT cTpoeHwus. [IpaBuno MapkoBHHKOBA.
PanukansHoe npucoenunenue k ankeHam. [lepexucHsiil adpdexr Kapama. Karanuruaeckoe
TUAPUPOBAHUE, peakuus rugpodopupoBanus. LuknonpucoenuHeHuss MO0 ABOMHOW CBSI3H.
Oxkucnenue no Baruepy, no IlpunexaeBy. /[ecTpyKTUBHOE OKUCIICHUE IBOMHOW CBSI3H, €TO0
UCIIOJIb30BAHUE U YCTAHOBJIEHUE CTPOEHHUS AJKEHOB. Peakuny alKuiampoBaHUs aJIKEHAMM.
[Tonumepusanus. Peakunu B aJuIMIIBHOE MOJI0KEHUE.

Anxanuensl. Knaccuduxamus. M3omepus. KonbrlorupoBaHHble IUEHBI: OyTaaueH,
uzonpeH. [lonyuenue. 1,2 u 1,4-pucoenuHenre Mo 3IEKTPOPUIBLHBIMY MEXaHU3MY.
[Ipucoenunenne Bojgopona. JlueHoBwli cuHTEe3 Jlwibca-Anbaepa. CHHTETHYECKUH U
IIPUPOIHBIN KayuyKH, UX CTpoeHHe. Bynkann3anus kayuyka. Pe3una.

Aunkunbl. ['oMoniornueckuit psj ankuHoB. M3omepusi. Metossl nonydenus. [Ipuposa
TpoiHOM cBs3u. llpucoennHenne K ajkuHaM. MexaHU3M  3JIEKTPOQUIBHOTO U
HYKJIeOo(PMIBHOTO TIpUcOoenuHeHHs K ankuHaMm. ['mapupoBanue ankuHoB. C-H-KHUCIOTHOCTH
anerwieHa. KonaeHcanus ankuHOB C alpAeTHAAaMH M KeToHamu. Jlu-, Tpu- u
TeTpaMepr3alys aleTUICHA.

AJUIMKINYECKHUE YTIIEBOIOPO bl (IIUKIOAJIKAHbI, alKeHbl, TueHbl). Kimaccudukanms.
CoBpeMeHHbIE MPECTABICHUSI O CTPOSHUH, YCTOMUYUBOCTh HUKIOoAIKaHOB. KoHpopmarus
IUKJIOB. AKCHAIIbHBIE W JKBAaTOpUANIbHBIE CBsA3UW. HoMeHkiarypa. MeTonbl MOJydeHHUS.
Xumnueckue cBoictBa. M3omepuzanus nukios. Cnenuuueckue peakiiiy MajablX UKIOB.
[ukioankeHbl ¥ UKI0OATKaAUEeHbI. MeToibl ojyueHus1, cBoiicTBa. HeoOpaTuMplil kaTamus
3enmnHckoro. [IoHsTHE O TeprieHaX.

Apenbl. COBpeMEHHbIE TPEACTABICHUS O TMPUPOAEC U KPUTEPUU apOMATUUHOCTH.
[IpaBuno Xrokkens. HeOeH3ouHble apoMaTHYECKHE CHUCTEMBI. [ OMOJIIOTMYECKHI Pl
ocen3omna. M3omepus, HomeHkiIarypa, crpoeHue. Xapakrep C-C cBsi3u B OeH30Jie. DHEPTHs
pe3oHaHCHON cTrabwmm3anuu. [IpoMbIUIeHHBIE W J1A0OPATOPHBICE METOIBI TOTYUCHUS
apeHoB. OCOOCHHOCTH (PU3MUECKUX M XMMHUYECKUX CBOMCTB OCH30J1a M €T0 IPOU3BOIHBIX.
Peakuuu snekTpodriibHOTO 3aMeIIeHHs B O€H30IbHOM sipe. MeXaHu3M 3TUX pPEeaKlui, - U
G-KOMIUIEKChl. BrusHue 3amecTuTeneid B OEH30JHOM sSIpe HA €ro pPeakiMOHHYIO
criocoObHocTh. IIpaBuna opuentanmu. Peaknuu npucoenuHeHuss B OeHzone. O30HOIN3
OeH30J1a, OKUCIICHUE B MAJICMHOBBIN aHTUJIPU]], U30MEPU3ALIMM TIPU OCBEIlIeHUH. Peakuiuu ¢
ydacTueM OOKOBBIX Iieneid apeHoB. MHOrosiiepHbie apeHbl ¢ HEKOHJEHCHUPOBAHHBIMU
sapamMu: AUGEHWI, COSAUHEHUs TU- U TPU(PEHUIMETAHOBOTO psja. MeTobl MOJIydYeHHS.
Peakuuu B g1po ¥ MO METAaHOBBIM aToMaM yriiepoja. TpudeHWIMETUIBHBIN paauKal,
KaTUOH UM aHWoH. [lpuumHbl, omnpenenstonme uX cradwibHOCTh. Kpacurenu
TpUGPEHUIIMETAHOBOTO psijia. ApEHbl C KOHJIGHCUPOBAaHHBIMHU SIAPAMH JIMHEWHOTO U
aHTyJsipHOrO cTpoeHusi. CpaBHUTEIbHAS OIICHKA apOMATUYECKON XapaKTEPUCTUKU OEH30J1a,
HadTanuHa, PeHaHTpeHa U uX dHepruu aeiokanuzanuu. Hadranun. Cunres U3 coequHeHu
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psiga Oen3ona. Peakmum saextpodunbHOoro 3amemieHus. [IpaBuma opueHTanuu MpH
ANEeKTpOPMIbHOM 3ameimieHnu. OKHCIEHHE W TUApUpoBaHHE. AHTpaleH W (PeHAHTPEH.
Meroabl nonyyeHusi. OCOOEHHOCTH peakUuu 3JIEKTPOPUIbHOrO 3amMelleHus. Peakuuu
IPUCOEANHEHNS, OKUCIIEHUS U BOCCTAHOBJICHUS.

lNanorennpounsBoansie. Mertoasl monmydyeHus. CTpOEHUE W XMMHYECKHE CBOKMCTBA.
Peakuus Hykiaeo(pUIbHOrO 3aMeIleHUs TaJIONEHOB B ajIKUrajgorenuaax. Mexanusm Snl u
Sn2. Crepeoxumusi peakuuMid B 3aBUCHUMOCTH OT MEXaHHM3Ma. BiusHUE 3JIEKTPOHHBIX U
cTepudeckux (pakTopoB B CyOCTpaTe, MIPUPOAbl YXOIAIIEH IpyNIbl peareHTa, paCTBOPUTESL.
AMOuneHTaTHbIE HOHBI. MeXaHn3M HyKJI€O(UIBHOIO 3aMEIIEHUs B apUiIrajJoreHu1ax u ux
ocobeHHoCTH. Peaknuu oTiernieHus rajoreHoBoaopo10B. [IpaBuno 3aitiiea. Mexanusm E1
u E2. KoHKypeHIMsT peakumii 3aMelleHuss U OTHieruieHus. BiaumopeictBue
TaJOTEHIIPOM3BOAHBIX € METAUIAMHM, YYaCTHE B PEAKUMIX AJIKUIUPOBaHUA. MeTonabl
IIOJIyYEHHUsI U CBOMCTBA.

I'unpokcunpubie coenunenus. Crnuptel U QeHonsl. Meroa nomydenus. Puznyeckue
cBoKcTBa. BomoponHas cBfi3b M €€ BIMSHHME HA TEMIEPATypbl KUIICHHS W IUIABJICHUS.
XuMHueckre cBoiicTBa cnuptoB U (eHonoB. KucinorHocTs. OcoOEHHOCTH (PEHOJIBHOIO
ruapokcusia. OCHOBHbIE U HYKJIEO(UIIbHBIE CBOWCTBA OKCHIIPOU3BOJIHBIX, AJKOTOJISITOB U
¢denonaros. HykneodunbHoe 3amemnienue. IlonydeHue MpOCTBIX M CIOXKHBIX 3(UPOB.
Oxucnenune cnuptoB U (eHosoB. Crnenuduueckue CBOMCTBa CHUPTOB. BHyTpeHHss u
MEXMOJIEKYJIsIpHas aeruaparanus cnuproB. Crnennduueckue cBorictBa GpeHonoB. Peakunu
ANEKTPOPMIBHOTO 3aMelleHNs B (eHosaX. AKTUBHUPYIOIINE U OPUEHTHUPYIOINE BIMSHUS
ruapokcuia. Konaencamnus denona ¢ popmanpaeruioM. Henaceimennbie cniupThl. EHOIEL,
UX TayTOMEpPHOE paBHOBECHE C KapOOHWIbHBIMHU coefauHeHusMu. [IpaBuino DnbpTexoBa-
Opnenmeiiepa. @eHOJbI KaK yCTOWUUBBIE €HOMBL. [ ukonu. ['nuneprd. MeTopl MoaydeHusl.
Oco00EHHOCTH XUMUYECKUX CBOMCTB.

[Ipocteie »¢upsl. Knaccudpukanus. Wzomepusa. Homenkmarypa. Ilomydenue.
Xumunyeckue cBorcTBa. [{luknudyeckue npocthie 3¢upbl. OKCUa dTUICHA. Y CTOMUHUBOCTD OL-
OKCHI0B. Peakiiuu HyKJI€OHIBHOTO IPUCOEANHEHNS. DNOKCUAHBIE cMOJIbl. KpayHadupsl.

Kap6onunbusle coenunenus. Knaccuduxanus. Homenkinatypa. Metoasl osrydeHus.
CrpoeHue KapOOHWJIBHOW TpymnIbl. XHWMHUYECKHE CBOWCTBA allbJICTHIOB W KETOHOB,
HyKJIeO(pUIbHOE PUCOECTMHEHHE U 3aMelieHne. BoccTaHOBIEHHE allb/IerH10B U KETOHOB 10
CIUPTOB MU YIJIEBOAOPOAOB. OKHUCIEHHE ANBIETUIOB U KETOHOB. AJbAOJIBHO-KPOTOHOBAsS
KOHAeHcanuus. MeruneHoBass M KapOOHWJIbHas  KOMIOHEHTBbL.  CpaBHUTENIbHas
XapaKTEepUCTHKAa CBOMCTB aJbJETHJIOB W KETOHOB. HeHachllieHHble KapOOHWIbHbBIE
coequnenus. Kerensl. [lonyuenne u cBorictBa. Konbroranus kapOOHHIBHOM U ATHICHOBOU
nBoiHON cBs3u. OcoOeHHOcTH peakumii npucoeauHenus (1,2 u 1,4-npucoeauHeHue).
JukapO6oHunbsHble coenuHenus. Knaccudukaius, nojydeHre, 0COOEHHOCTH XUMUYECKHX
cBorcTB. XuHOHBI. [lomyyenue. CBoiicTaa.

Kap6onosele kucinorsl. Knaccudukanusa. HW3zomepus. Homenknatypa. Meroabl
nonyuyeHusi. CrpoeHue KapOOKCHIBHOW Trpymmbl. Acconuanus KapOOHOBBIX KHCIIOT.
BnusiHue 51neKkTpoHHBIX 3((EKTOB 3aMecTUTENEd Ha KUCIOTHBIE CBOMCTBa. Peakiuu
KapOOHOBBIX KHUCIJIOT: MOJY4Y€HUE (PYHKIIMOHAIbHBIX MPOU3BOJHBIX, TAJIOTEHUPOBAHUE IO
['emto-Donbrapay-3eIuHCKOMY, J€KapOOKCUIIUPOBAHUE, OTHOIICHHE K OKHUCIUTENSIM U
BOCCTAHOBUTENSIM. O-, [3- HEHAChIIIEHHbIE KHUCIOThl. (OCOOEHHOCTH XUMHUYECKOTO
NOBEACHUS, OOYCIIOBJIEHHbIE KOHBIOralMed IBOMHON CBS3M M KapOOKCWIBHOM TpyMIbI.
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JukxapOoHOBBIE KHCIOTHI. ManoHoBas kuciota u ee 3¢up. CH-KHCIOTHOCTH METUIIEHOBOI
TPYIIIIbIL.

OyHKIMOHAIbHBIE TPOU3BOJIHbIE KAPOOHOBBIX KUCIOT, MX cBoMcTBA. Conn. CrnoxHbIe
a¢upsl. ["asioreHruapuabl U aHTUIPUABI KAPOOHOBBIX KUCIOT. HUTpHUIIBI U aMUbL.

A3soTconepxanue COEIMHEHUS. Knaccuduxanus. Hurtpocoenunenus.
Howmenxknatypa. Metonbl nonyuyeHnust. CTpO€HUE HUTPOTPYIIIbI, €€ JIEKTPOHOAKLIETITOPHBIN
xapaktep.  KucinorHocte u  Tayromepus — anudaTUYECKUX  HUTPOCOEIMHEHUMN
(aumHUTpOCOenuHenus ). BoccranoBienue Hutpocoenunenuii. HykneoduiabHoe 3amenieHue
B HUTPOINPOU3BOAHBIX O€H30j7a, KoMmIuiekc MeisuHreiimepa. Amunbl. HomeHnkmnatypa.
N3omepus. Ctepeoxumusi TPETUYHBIX AMUHOB W YETBEPTUYHBIX AMMOHHUEBBIX COJIEH U
OCHOBaHMI. MeTonbl H3BICYEHHS] IEPBUYHBIX, BTOPUYHBIX M TPETHYHBIX aAMHUHOB.
OCHOBHOCTP W HYKJICO(DUIBHOCTh aMHUHOB. Peaknuu aMHHOB Kak HYKJI€O()UIbHUX
pearenToB. [lnazocoeaunenus: apomatuueckue u anudaruyeckue. [lomyyenne. Ctpoenue u
TayTOMEpHUs apOMATHYECKUX JUA30COeTMHEHNI. Peakuum 11a3ocoeIMHEHNH ¢ BbIIEIEHUEM
u 0e3 BblgeneHus a3ora. Peakuuu asocoueraHus. Aszokpacurenu. Jlmazomeran. Metonbl
NOJIy4EeHHMsI, CTpOEHHE, cBoWcTBa. CTpOEHUE U PeaKLMOHHAs! CIOCOOHOCTh KapOEHOB.

OnemeHTooprannueckue coeauHenus. Krnaccudukamus. Homenknarypa. OOwmias
XapaKTEPUCTHKA 3JIEMEHTOPTaHUYECKUX COCTUHEHUN U XapaKTep CBSI3U MEXY YIIIepOaoM
U DJJIEMEHTOM B 3aBUCHUMOCTH OT €ro IIOJOKEHUS B MEPUOJUYECKON CHCTEME.
Cepoconepxamue opranudeckue coeaunenus. Kmaccudukaums. Tuonbl. Cynbpuibl.
Cynsdonsl u cynbpokcuasl. Cynabhokucnorsl. CtpoeHue. Metoasl nonydeHusi. CBoiicTBa.
Cynsbhamunansie npenaparsl. Dochopoprannyeckue coenunenus. Knaccuduxamus: pochun
u ankuwidochunsl, QochunoBas, ¢ochoHoBas KuUCTOTH, GochuHOKCHI. MeToab
NOJyuyeHUsl, B3auMHBIE TMpeBpaulleHus, peakuus ApOy3oBa. KpemHuiiopranuueckue
COEMHEHUS, UX KJacCH(PHUKAIUsI, HOMEHKIATypa. MeToAbl MOJy4eHUs, CBOWCTBA, CUHTE3
nojuMepoB. Meramoprannyeckue coequHeHus. Homenkmatypa. OOmme  MeTonbl
IIOJIyYEHHsI, CBOMCTBA.

I'unpokcukucnorel. Krnaccudukamus. Homenkiatypa. ATomHOCTE. OCHOBHOCTb.
N3omepusa. OtnocurensHas (D-, L-) u abcomtotHas (R-,S-) - koHpUrypanus onTUYECKUX
uzomepoB. IIpaBuno HWuronspaa-Kana-Ilpenora. Meroasl mosiydeHus: oOmue U
crenuduyeckre. XuMUUECKHUE CBOMCTBA: 00IIIHE U crieliupuIecKue.

Oxkcokucnotel. Knaccudukanus, uzomepusi, HOMEHKIaTypa U ctpoenue. OOume u
cnenuduueckre MeTtoasl noiydeHus. OOmue M cnenuduyueckre CBOMCTBA OKCOKHCIOT.
AueToykCycHbI 3(Up, BBIACICHHE TayTOMEpPHUX (OpPM, NPUYUHBI OTHOCUTEIBHOU
CTaOMJILHOCTH €HOJIbHOU (hOpMbI. Peakiuu KeTOHHON M €HOJIBHOW (hOpM alleTOyKCYyCHOTO
a¢upa.

AmuHokucnoTel. Knaccudukarmusa. M3omepus. Homenkmarypa. [Ipupognsie
aMUHOKHCIIOTBI, HX cTepeoxumus. OOmue u crnenupuyeckue METOIbl TOTYyUYCHHS.
dusnyueckue CBOMCTBa, OeTanHbl (IBUTTEP-HOHBI). AM(POTEPHOCTh. XUMUYECKHAE CBOMCTBA:
obOmue u cnenuduueckue. [lentuael u nonunentuael. Ilentuanas cBa3b, METOABI TOITYYEHUS
NEeNTUAO0B U MOIUNENnTUAOB. benku, nx obuias xapakrepucTtuka. [IpeacraBieHue o CTpoeHUun
O€JIKOB: IEpPBUYHASI, BTOPUYHAS, TPETUYHAS U YETBEPTUYHASL CTPYKTYPHI.

VYrnesoasl. Kiaccudukanus. MoHocaxapuabl: TEHTO3bI, FEKCO3bI, aJIbJI03bI, KETO3BI.
Crepeonzomepusi MOHO3. AOCOIOTHAA M OTHOCUTENbHAs KoHpurypauuu. D- u L- psisl, ux
CTEPEOXUMHUYECKOE POJICTBO C IIIMUEPUHOBBIM ajpaeruaoM. Konpuaro-LenHas TayToMepHs.
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MyTtapoTtauusi, o- U [-aHOMEphl, TJIUKO3UAHBIA TUApokcuiI. IIpoeknuonHble (OpMYIIbI
duiepa u nepcrnekTUBHbIE PopMyIibl Xeyopca. [IpocTpaHCTBEHHOE CTPOCHHE AlIbJIOTEKCO3
- popma "kpecno". [Iupanosnbie U PypaHO3HbIE HUKIIBI. METOIbI COKpAIICHHS U YBETUYCHUS
nenu MoHocaxapunoB. (CBOHCTBa, pEaKIUU OTKPHITOM W  IUKIUYECKOH  QopMm.
BoccranasnuBaroiye 1 HeBOoccTaHaBlMBaromue aucaxapuabl. CoiictBa. [lonucaxapuabi.
Kpaxmai, rnukoren, nemionosa (kieryatka). CBOKCTBa.

I'erepouukibl. Knaccupukanus. HomenknaTypa. ApoMaTHUECKHE TI'€TEPOLUKIIBI.
XapakTep JeJ0KaIU3aluHy T-3JIEKTPOHOB B IISITH- M LIECTUWIEHHBIX TeTepoluKiIax. BausHue
rerepoaroma. CpaBHUTENbHAS XapaKTEPUCTHKA aPOMAaTUIHOCTH OCH30J1a U apOMAaTUYECKUX
reTepouukiioB. Ilsatuunennsle reTepouukibl. CTpoeHHE, apOMATHYHOCTh. BrusiHue
OPUPOABI FETEPOATOMa Ha apPOMATUYHOCTh, HEHACBIILIEHHOCTh U aluAo(poOHoCTh. O01IMe U
cnenupuyeckre METOAbl CMHTE3a. B3auMHbIe MpeBpalieHusl TeTepOMKIOB. XUMUUYECKUE
cBoicTBa. OCHOBHOCTh U KHUCIOTHOCTh. AnuaopoOHOCTH (ypaHa, mUpposia U HHAOJA.
BoccranoBnenue. B3anMHOE BiIMSHUE aTOMOB B HMHAA30j€ W mupazone. MeTonbl
nosrydeHusi. Peakiuu anekTpo@uiibHOro 3amenieHus. YacTuuHoe U MOJIHOE BOCCTAHOBIICHUE.
[lectuuiennsle  retepounkibl. [Iupunumn. Crpoenue. Ilomyuenune. PeakunonHas
CHOCOOHOCTh. ~ XWHOJIMH, HW30XUHOJMH, akpuauH. CTpoeHue. ApOMaTHYHOCTD.
CpaBHuTenbHass peakuoHHas crnocoOHocTh. llomyuenue. Peaknuu 31exTpoduiabHOTO U
HykjeopmibHOro 3amenieHusi. OCHOBHbIE cBoWcTBA. JlMa3uHbL: NUpa3uH, HTUPUMUIUH,
nupuaazul. Ctpoenue. CpaBHUTENbHAS pPEeaKIIMOHHAS COCOOHOCTh. METObl MOTydeHHUs.
HyxneodunsHoe u snextpoduinbHoe 3amenieHue. OcHOBHbIE CBoicTBa. Peakiuu
OKHUCJIEHUS-BOCCTaHOBIJICHU. [IMpuMunnHOBbIE OCHOBaHUs, ux cuHTe3. [lypuH, cTpoeHue.
[IpousBoaHbIE TypHHA: TYaHUH, aICHUH, THIIOKCAHTUH, KCAHTUH, MOY€Basi KUCIIOTA.

Paszoen 5. « Duzuueckas XuMusy»
Xumuueckas mepmoOuHamuKa.

OCHOBHBIE  TIOJIOXKEHUS XUMUYECKOM TepMoaAMHAMHUKU. McTtopuss pa3BUTHS
¢u3MUecKoil XUMHUU KaK CaMOCTOSTENIbHONW Hayku. TepMOIuHAMUYECKHE CHUCTEMbl U
npouecchl. Kinaccudukaiys 1 METoIbl X OMHCAHUS.

IlepBblii 3akOH TepMOAMHAMHUKH. IlepBbIii 3aKOH TEPMOJMHAMUKH, BHYTPEHHSS
JHEprusi Kak (QyHKIHUS COCTOSHUS cUCTeMbl. Pabora pacmpeHus W aguadaTHYecKuit
npouecc A uaeanpHoro rasza. Kamopuueckue koap¢uuueHTtsl. TemioeMKocTh mIpu
IOCTOSTHHOM O00BbEME U TeMIleparype. 3aBUCHUMOCTb TEIUIOEMKOCTH OT TeMIepaTyphbl.
OHTanbnus Kak (YHKIHS COCTOSHHUS CHCTEMBI. TemmeparypHas 3aBHCHUMOCTb SHTAJIbIINU
peaKkuuu.

Tepmoxumusa. CtaHgapTHbIE COCTOSIHUS U yCIIOBUSA, IPOCTHIE BellecTBa. 3akoH [ecca,
TEPMOXMMUYECKHE CXEMbl. BBIYMCIEHHMS CTaHAAPTHOM OHTAIBIMU  pPEaKUuu C
UCIIOJIb30BAaHUEM CTAaHAAPTHBIX TEIUIOT 00Opa30BaHusl, CrTOPAHUsS, PACTBOPEHHUS, pa3BEACHUS.
[IpubnukeHHbIE METOIBI pacyeTa TeIIOT 00pa30BaHus U CTOPAHUS.

Bropoii 3akon Tepmommnamuku. Iloctynatsl Kiaysuyca m KenbBuna (Tomcona).
Hukn Kapno, ypaBuenune Knaysmyca. DHTponusi kak (yHKLIHS COCTOSHUS, BbIpa)KE€HUE
BTOPOr0 3aKOHAa TEPMOJMHAMHMKHA B BHUJIe HepaBeHCTBa Kiay3myca. 3aKOH BO3pacTaHHs
SHTPONUHU, KPUTEPUHM NPOTEKAHUSI CIIOHTAHHBIX IIPOIIECCOB B HM30JHUPOBAHHOW CHUCTEME.
Bropoii 3akon TepmoanHamMuku B hopmynupoBke [Ipuroxxkuna, mpon3BoCTBO SHTPOIIUU MPU
YCTaHOBJICHUHU TEIUIOBOrO OanaHca. MI3MeHeHne SHTPONUH NPU MPOTEKaHUH TPOU3BOJIBLHOTO
npouecca B MPOU3BOJIBHOM CHUCTEME. DHTPOIMSA B PAa3JIMYHBIX MPOLECCAX € HIEATBHBIM

13



ra3oM, M3MEHEHHEe HSHTpomnuu Tpu (a3oBbIX mepexonax. Teopema Hepucrta, moctynart
[1naHka, BBIYMCIIEHHS SHTPOIIMM CUCTEMBI ITpH Temneparype T.

XapakTtepucTuyeckue (QPyHKIUMHM U TepMOAMHAMUYecKue noTeHuuanabl. CBOOOIHAs
sHeprua ['nb0ca u cBoOoaHAsA 3HEeprus I'enpMrosbla Kak (PyHKIIMU COCTOSIHUSL CUCTEMBI.
TepMmoauHaMyuyeckue TOTEHLMAIbI W XapaKTepUCTHYEeCKHuE (PYHKIUU. 3aBUCUMOCTh
cB0OOHON sHepruu ['mO6ca u cBOOOAHON sHepruu ['enbpMroisiblia OT TeMIEpaTyphl U
JaBJCHUS IS WJEATbHBIX U pealbHBIX Ta30B, (GYTUTUBHOCT M KOIPPUIMEHT
¢byrutuBHOCTU. XUMHUYECKUHN MOTEHIMAT KaK KPUTEPHUI TEPMOJIMHAMUYECKOTO PaBHOBECHS
U CIIOHTaHHOI'O IIPOTEKaHMs MPOLIECCOB B OTKPBITBIX cucTteMax. CooTHomenne Makcsemia,
ypaBHeHue ['ub0ca-/lrorema. OOmue KpUTepuHM TEPMOJAMHAMHYECKOTO DPABHOBECUS U
CIIOHTAHHOT'O NPOTEKAHUS [TPOLIECCOB B M30JINPOBAHHBIX, 3aKPBITHIX U OTKPBITHIX CHCTEMAX.

TepmoauHaMuKka pacTBOpoB. TepMoanHaMuueckue GyHKIHUH UICATbHBIX PACTBOPOB
ra3oB. PaBHOBecue JXKHIKMM pPacTBOpP - HACBILIEHHBIM Iap. BelpakeHHME XUMHUYECKOTO
NOTEHI[Mala KOMIIOHEHTOB pacTBOpa uepe3 JaBJICHUE HACBIIEHHOTO Mapa U (yrUTUBHUCTD.
3akonsl Paynga u ['enpu, uaeanbHble W IpenenbHO pa30aBieHHbIE pacTBOpbI. PeanbHble
PacTBOPbI, AKTUBHOCTh KOMIIOHEHTOB PacTBOPa, KO3 (OUIIMEHT aKTUBHOCTU. PacTBOpUMOCTH
TBEPABIX BEIIECTB C 00pa30BaHUEM HJCATbHBIX U HEUJEAIbHBIX PAacTBOPOB. TeMiepaTypa
KpUCTAIM3alM W KWUIEHUS pacTBOPOB HENETYYMX BEUIECTB. JSIBIIEHME oOCMOCa,
TEPMOJIMHAMHUKA OCMOTHYECKOro HaBieHusi, ypaBHeHue Bant-I'odda. OOpaTHbIii ocMoc.
[lepBbrit 3akon KonoBanoBa, (pakiuoHHas rneperonka, pekrudukanus. Bropol 3akoH
KonoBanoBa, a3e0TpOnHbIE paCTBOPHI.

da3oBoe paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTemax. PaBHoBecue a3 B
OJIHOKOMITOHEHTHBIX CHCTEMax, YCIOBHUS paBHOBecus, npaBuiio ¢a3z ['mbbca. [laBnenue
HACBIIIEHHOI'O 1apa U €ro 3aBUCHUMOCTh OT TeMmIiiepaTypbl. Da3oBble mepexoibl NEPBOro U
BTOpOTro poja. J[marpamMma cocTostHUs BOJIbI, (ha30BbIe TOJs, (PUTypaTUBHBIC TOUKH, TUHUU
(dazoBOro paBHOBECHS] W HX YpaBHEHHs, TpOWHAs TOYKA, KPUTUYECKOE COCTOSHHE.
JluarpaMma COCTOSIHMSI AMOKCHIA yriepona, cyOnumanus u jaecyonumarus. Juarpamma
COCTOSIHUSI CEpbl, METACTa0WIIbHBIE COCTOSIHUS, €HAHTUOTPOIHBIE (DA30BBIE MEPEXOJBbI.
MoHoTtponHble (pa3oBble NEPEXOAbl, AUarpaMMa COCTOSIHUSL O€H30()EeHOH, MpaBUIIO
OctBasbia.

@da30BO€ paBHOBECHE B JIBYyXKOMIIOHEHTHBIX cHcTemax. JluarpamMma COCTOSIHHUS
JBYXKOMIIOHEHTHBIX CUCTEM C TPOCTOM IBTEKTUKOW, IPaBUJIO pbiyara. @a3oBble quarpaMMbl
JIBYXKOMIIOHEHTHBIX CUCTEM C 00pa30BaHUEM OIPAHUYEHHBIX U HEOTPAaHUYEHHBIX PACTBOPOB
B TBepAbIX (pazax. J[marpamme COCTOSIHMSI ABYXKOMIIOHEHTHBIX CHUCTEM C 0Opa30oBaHUEM
XUMHUYECKOTO COETMHEHHUSI, KOTOPBIE IIJIABATCS KOHTPY3HTHO U MHKOHIPYEHTHO. JKHJIKOCTH,
KOTOpBIE OTPAaHWYEHHO CMEIIMBAIOTCA, BEPXHSAS M HIKHAA KPUTHYECKUE TEMIIEPATypbl
PacTBOPUMOCTH, OIIpEENIeHHE, NMpaBuio AsekceeBa. [IpuHIUMIBI TOCTpPOEHUs AUarpaMm
($a30BOro paBHOBECHS], KPUBBIE OXJIAXKACHUS, TEPMUUECKUN aHAIIN3.

@®a30B0€ paBHOBECUE B TPEXKOMIIOHEHTHBIX CUCTEMax. TpeyroibHble JuarpaMMbl U
UX CBOWCTBA. JlpmarpamMmbl COCTOSIHHSI TPEXKOMIIOHEHTHBIX CMECEW JKHAKOCTEN C
OTPaHUYEHHOW B3aMMHOW paCTBOPUMOCTBIO. 3aKOH PACIPEACIEHUS U SKCTPAKIIMS.

Xumuueckoe paBHoBecHue. IIpsiMas u oOpaTHas peakuuu, , TEPMOJUHAMUYECKUE
yCIIOBUSI XUMHUYECKOTO PaBHOBECHUS. 3aKOH ACHCTBUS MacC, TEPMOAMHAMUYECKUN BBIBOJL
KOHCTaHThl paBHOBecHs. M300apHblii MOTEHIMAT XUMHUYECKON peaklud, ypaBHEHUE
U30TEPMBbl XUMHUYECKON peakuuu. CTaHAapTHBIM H300apHBIA MOTEHIMAT XUMHUYECKON
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peakuuu. COOTHOLIEHHE MEXKIYy KOHCTAaHTAaMM pPABHOBECHUS, BIMSHHE JaBJICHUS Ha
xumuueckoe paBHoBecue. IIpunnun Jle-lllatenve-bpayna, npuMeHeHne peaknnu CUHTE3a
aMMMaKa. 3aBUCUMOCTh XMMHYECKOIO PABHOBECHS OT TEMIIEPATYPHl B Y3KOM JUAIA30HE
TeMneparyp. XHMHYECKOE pAaBHOBECHUE IPU MNPOTEKAaHWH XHMHUYECKOW pEakUuu B
TETEPOreHHBIX CUCTEMAX.

Xumuyeckas KuHemuxa u Kamaaiu3z

@opmasibHasi KUHETHKA. CKOpPOCTh M KOHCTaHTa CKOPOCTH XHUMHUYECKON PpEAKLHH.
OCHOBHOI MOCTyJaT XUMHUYECKOW KUHETUKHU. [lopsmok W MOJEKYJSApHOCTh pEaKIUu.
HeobOpatumeie peakiuu. Peaknuu HyneBoro mopsiaka. MoHoOMoIeKyJisipHass HeoOpaTumas
peakuusi mepBoro mnopsaka. bumonekynspHas HeoOpaTuMasi peakiysi BTOPOro MOpPSIKa.
HeoOpatumast peakiusi n-ro nopsiaka. MeTozbl onpeeseHns oOLIero Mmopsjika peaKiuu.
Mertoap! onpeneneHus nopsaKa peakluy 10 BEMIECTBY. 3aBUCUMOCTb CKOPOCTH PEAKLIUHA OT
temrepatypsl. [IpaBuno Bant-I'odhda. YpaBuenue Appernyca.

Kunernka cnoxsbsix peakuuii. O0patnmMble peakiui. MoHOMONEKyYIIsipHas oOpaTumast
peakuus mnepBoro mnopsanka. IlapamnensHeie peakuuu. IlocnegoBaTenpHBIE pEaKLUU.
[IpubnukeHHble  METOABbl  XMMHYECKOW  KHHETUKH: METOJ  KBa3HCTAIMOHAPHBIX
KOHIEHTpAaIMil; METO/l KBa3UCTALIMOHAPHOTO PABHOBECHOT'O MPUOIMIKEHHUS.

TeopeTnueckne NPEACTABICHUS XMMHUYECKOM KWUHETHKU. Teopus aKTUBHBIX
CTOJIKHOBEHUH. lIpuMeHeHne MOJIEKYISIpHO-KUHETUYECKON TEOpPUM WICAJIbHBIX Ia30B B
XUMUYECKON KuHeTuke. DPQPEeKTUBHBIA IUAMETP CTOJKHOBEHHUs. [MIOTE3a aKTHBHBIX
CTOJIKHOBEHHU. [IprMeHeHne Teopun CTOJKHOBEHUNM K OMMOJICKYJISIpHOM peakuuu. Pacder
KOHCTaHTBl CKOpPOCTH. Teopuss akTMBHOrO KOMILIEKCa. IIOBEpXHOCTH MOTEHUMAIBHON
SHEPruu. AKTUBHBIN KOMIUIEKC M KoopauHata peakuuu. [Ipoduns nmytu peakuuu. BeiBon
OCHOBHOT'O YpaBHEHHUS TEOPUU aKTHBHOI'O KOMIUIEKCa JUIsi OMMOJEKYJSPHBIX PEaKIIHi.
CBoOomHast »Hepruss axkTUBALMH. MOHO- M TPUMOJIEKYJSpHbIE pEAaKIUU B TEOPUU
CTOJIKHOBEHMM M AaKTHUBHOTO KOMIUIEKCA. MOHOMOJIEKYJISIPHBIE PEAKLIHUH 110 TEOPUHU
AKTUBHBIX  CTOJIKHOBEHMH M WX  OWUMOJIEKYJISIPHBIA  MEXaHW3M  aKTHBAaLUU.
MoHOMONEKYISPHBIE PEAKUMA W TEOPUS AKTUBHOIO KOMIUIEKCA. |pUMOJIEKYJISPHBIE
peakuuu B TEOPUM CTOJIKHOBEHHM M aKTUBHOIO KoMIUIekca. Peakuum B pacTBOpax.
[IpuMeHeHnune Teoprn aKTUBHBIX CTOJIKHOBEHUM K PEAKIMAM B pacTBOpe. Peakuuu B pacTBope
Y TEOpUsl aKTUBHOI'O KOMIUIEKca. Y paBHeHUEe bpencrena-beeppyma. BinsiHue HOHHON CUIIBI
Ha CKOPOCTb PEaKIUH.

KuneTuka nensbsix 1 goroxumMudeckux peakiuuid. OCHOBHBIE CTaJIMH LIETTHOW PEaKIIUH.
JInuHa nenu W 3BeHO Lenu. KMHEeTMKa HEpa3BETBJIEHHBIX IEMHBIX PEAKLIHUNA HA IpUMEpe
peakuuu oOpazoBaHusi (QocreHa. Pa3perBieHHble 1enHble peakuuu. [lomyoctpos
BocutameHeHusi. Cramuu poroxuMmudeckoil peakiuu. 3akoHbl (poroxumuu. KBaHTOBBIN
BbIX0/. OCHOBHBIE THUIIBI (DOTOXUMHUUECKHUX peakiuil. Paznuuns Mexay GoTOXUMHUECKUMU
Y TEMHOBBIMM PEAKLHASMHU.

I'omorennsiii katann3. OCHOBBI TOMOreHHOTo KaTtanusa 1o [nuransckomy. CIUTHBINA
MEXaHU3M U CTaJIMAHBIA MEXaHH3M TOMOTEHHOTro Karanu3a. OOl KUCIOTHO-OCHOBHOMN
katanu3. llepBuuHblii W BTOpUYHBIN coneBble 3 dexTrl. Crnenrpuyeckuid KHCIOTHO-
OCHOBHOM Katanu3. OyHKuusa KuciaoTHocTu ['ammera.

['ereporennbiii karanus. ['ereporeHHblil katanu3. OCHOBHBIE CTAUM IE€TEPOTCHHOU
KATAUIUTUYECKOM peakuuu. XapakTEepHbIE YEPThl T€TEPOrE€HHOI0 Karajin3a. AKTUBALUS B
reTePOreHHbIX KAaTATUTUUYECKUX peaklusaX. AKTUBUpOBaHHas aacopouus. Kunernyeckas u
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mudpdy3uonHas  00lacTh  reTepOreHHO-KaTaJuTHYecKoro  mpouecca.  Kuneruka
FETEPOrE€HHBIX KATAIMTUYECKUX PEAKIIMK B CTATUYECKUX YCAOBUSIX. ICTUHHAS U KaxyIascs
SHEPI'UM aKTUBALIMHU FETEPOTCHHBIX XUMHUYECKUX peaKui. Teopuu reTeporeHHoro Karauusa.
AKTUBHBIE UEHTPbl TE€TEPOTrCHHBIX KaTaau3aTopoB. MyJbTUIUIETHAs TeOpUs KaTan3a.
Teopuss aktuBHbIX aHcamOieil. Karamuszatopel Ha HocuTensix. ACOpOLIMOHHbBIE
Katann3aTtopsl. KaTanuTuyeckue CBOMCTBAa TNEPEXOAHBIX METAUIOB MEPUOIUYECKON
CUCTEMBL.

®epmentatuBHbld KaTan3. DepMeHThl U UX OCHOBHas Kiaccudukanus. OCHOBHbIE
cTaauu GpepMeHTaTUBHOW peakiuu. depmeHT-cyOcTpaTHbI KoMIUieKC. OCHOBBI KMHETHKHU
dbepMeHTaTUBHBIX  peakiui. YpaBHeHue Muxasnuca-MeHTeHAa U CHOCOOBI  €r0
JIMHEapu3aluu.

IAnekmpoxumus

Teopun s3nexkrponutoB. OCHOBHBIE NOJIOKEHUS Teopun Appenunyca. HemocraTku 3Toi
Teopud. [IpUUMHBI 3TEKTPOIUTHYECKON auccounanuu. [IoHsTHE CpeaHel aKTUBHOCTH U
cpeaHero kod(pduiMeHTa aKTUBHOCTH, HUX CBA3b C AKTUBHOCTBIO U KOd(PUIIEHTOM
AKTUBHOCTHU OTIEIBHBIX MOHOB. MOHHas cuiia pactBopa. 3aKOH MOHHOW CHIbl. OCHOBHBIE
nosioxkeHus: teopun [ebas-Xrokkensa. IloreHunan moHHOW aTMocdepbl. YpaBHEHHE IS
korpdunmenta aktuBHoctd B I, I wm III mpubnmxenusix teopum [lebas-Xrokkens.
CoBpeMeHHBIE TPEACTABIECHUS O PACTBOPAX JJIEKTPOJIUTOB.

DJIEKTPONPOBOJHOCTh  AJEKTPOJIUTOB. HepaBHOBECHbIE SBJIEHHUA B PacTBOpax
ANEKTPOJUTOB. YJIEIbHAsI W SKBUBAJEHTHASl 3JEKTPOINPOBOJHOCTH, UX 3aBUCHMOCTH OT
KOHLICHTPALMU JJIEKTPOJIUTA. MeTon u3MepeHus JJIEKTpOIpOBOAHOCTU. [loIBMKHOCTB
noHOB. 3akoH Kosppayma. 3aBUCHMOCTH MpEAEIBHON IMOABMKHOCTH OT pajuyca HOHa
(popmyna Crokca) u temmeparypsl (npaBuiio Banbnena-ITucapskeBckoro). [logBukHOCTh
MOHOB THAPOKCOHUS U ruapokcwia. CBsa3b MeXAy MOABMKHOCTBIO HOHOB M HX
KOHIICHTPALUU. OcHOBHBIE MTOJIOKEHHUS TEOpUH Hebas-Xrokkensa-Onzarepa
(anmexTpodopeTnuecknii M perakcarmoHHbidi 3P dekThl, ypaBHeHue Onzarepa; 3(pQexTo
Buna n JleOas-®anbkenrarena). Yucna nepeHoca; MX 3aBHCHUMOCTb OT TEMIIEpaTyphbl U
KOHLEHTpAIMHU JIEKTpoiauTa. MeToapl onpeAeseHus yncen nepeHoca (meron I'urropda u
METOJ1 IBUKYIIECHCS TPaHULLBI).

HNonnbie paBHOBecus. 3akoH pazOaBieHuss OcTBasibaa (mepBas u BTOpas (HOpMBI).
TepmoaunamMuyeckasi KoHCTaHTa gucconuanuu. [Ipumenenue teopun Jlebas-XwoKkkens K
CJ1a0bIM 3JIEKTPOJIMTAM TPHU ONPEICICHUH TEPMOJAMHAMUYECKON KOHCTAHTHI TUCCOIUAIINU.
HctuHHas crenenp quccounanuu. BeluucaeHne HCTUHHOM CTETIEHU U TEPMOAUHAMHUYECKON
KOHCTAHThl JAWCCOLMAIMM CJIA0bIX d3JeKTponuToB. Kucinorel u menouu. JIBolHOE
IIPOTOJIMTUYECKOE  paBHOBecue. VcTmHHas KOHcTaHTa  aucconuauuu. ['maposnms.
AmpoTtepHbie 3ekTponuThl. L{BUuTTEep-noHbl. M3031€KTpHUecKas Touka.

DIIEKTPOXUMUUECKUE 3JIEMEHTHI. DIIEKTPOJIBIKYIIIAS cuia (3.1.c.).
DNEeKTPOXUMHUYECKHUE 3JIEMEHTHI U 3.1.C. CKayKy NOTEHIMAJIa M 3JIEKTPOJABIKYLIAs CHIIA.
3HAKU U CII0KEHUE 3.J1.C. 3JIEMEHTOB B 3JIEKTPOXUMHYECKOM Lienu. MeTo1bl U3MEpEeHHs 3.11.C.
Hopwmanbneii snement Bectona. PaBHOBecue B JJEKTPOXMMHUYECKOW LENH; YPAaBHEHUE
Hepucra. [Ipumenenue II 3akoHa TEPMOAMHAMUKY K JIEKTPOXUMHUYECKOMN LENH; YpABHEHUE
I'u606ca-I'enpMropla.

DJIEKTPOJIHbIE MOTEHIHANBI. THUIIBI 3JIEKTPOI0B. BOZHUKHOBEHHE CKAUYKOB IMOTEHIIMANA
Ha rpanuile ¢a3. CTpoeHre rpaHullbl AJIEKTPo1 / pacTBop. BennunHa v 3HaK 371€KTPOIHOTO
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NOTEHIANA. 3aBUCHMOCTb JJIEKTPOAHOTO NOTEHIMANa OT KOHIIEHTpPAUuHW pacTBOpa
ANEKTPOJUTA. DJNEKTPOJbl CPaBHEHHS (BOJOPOIHBIN, KaJOMEIbHBIN, XJIOpCepeOpsHBbIi).
Onextpoabl I u Il poga. OKuCIUTEILHO-BOCCTAHOBUTENIBHBIC AJEKTPOAbl (XUHTUAPOHHBIN
AIEKTPON).

DNEeKTpOXUMHYECKHE dJIeMeHThl M 1enu. Kiaccudukauus 31eKTPOXUMUYECKHUX
anemeHTOB (ueneit). KoHuentpanmonusie aneMeHTsl 0e3 nepeHoca. KoHleHTpanuoHHbIE
aneMeHThl ¢ nepeHocoM. [uddys3monnsiii morenuuan. OmnpexaeneHue KodPQGUIHEHTOB
AKTUBHOCTH 3JIEKTPOJIUTOB, UACEII IEPEHOCA U KOHCTAHT XUMHUYECKOTO PABHOBECHSI METOJIOM
3.4.C. XMMHUYECKME UCTOYHUKHU TOKA, UX OCHOBHBIE BHUJBl U XapaKTEPUCTUKU. [lepBruHbIC
UCTOYHHUKHU TOKA. AKKYMYJISTOPBI. TOIIMBHBIE M OMOTOIUIMBHBIE JIEMEHTHI.

Kunernka 3nexTpoaHbIx npoueccoB. CTaauu AIEKTPOXUMUYECKOTO POLECCA; IOHSATHE
JUMUATUpYIOIEN craauu. [IIOTHOCTP TOKa Kak Mepa CKOPOCTH AJIECKTPOXUMUYECKOU
peakiuu. [lonspusaius 31eKTpoI0B U ee MpuuuHbL. Toka ooMmeHa. YpasHenue Tadens ms
INEKTPOXUMHUYECKON MONsApU3anuu. Teopus BOAOPOAHOTO NEPEHANPSKEHUs. YPaBHEHHUE
KOHIICHTpallMoHHOU noJisspuzanuu. [Ipenensubiit 1udPpy3noHHbIN TOK.

Pasoen 6. «Konanouonas xumusiy

BBeaenue B koionaHyto XuMuio. OCHOBHBIE MOHSTHUS, OOBEKTHl U3YUEHUS U LIEJb
mucuuIuiviebl. [Ipu3Haku OOBEKTOB KOJUIOMAHOW XumuM. Kiaccupukanuu IucrnepcHbIX
CUCTEM MO pa3HbIM mpu3HakaMm. JlnoduinbHbie u THMOYOOHBIE AUCIEPCHBIE CHUCTEMBI.
KomnonaHoe cocrosiHne BenecTna.

[ToBEepXHOCTHBIE  SIBJICHMUSI. TepmoanHaMuKa  MOBEPXHOCTH. CBoOoanas
noBepxHocTHast sHeprusi. IloBepxHocTHOEe HaTspKeHue. TepMoauMHaMHuYecKue (QyHKIHUU
IOBEPXHOCTHOrO  ciosi.  MexdazHoe  HaTSHKEHME  Ha  MOBEPXHOCTUM  pasfena
B3aMMOHACBILIEHHBIX  JKMJIKOCTEH, MpaBwiIo AHTOHOBA. MeTOoapl  OmNpeleiIeHus
NIOBEPXHOCTHOT'O HATSKEHUS JIETKONIOABUKHBIX IIOBEPXHOCTEM.

SIBneHMs KaMJUIAPHOCTH U CMAa4UBaHMs. TepMOINHAMUYECKHUE YCIOBUSA CMAYNBAHHUS
U pacTeKaHUs Ha TBEPABIX U KUIAKHX IOBEPXHOCTAX. KOJIMYECTBEHHBIE XAPAKTEPUCTUKHU
cmauuBaHud. M3OuparenbHoe cmauuBaHue. (CMayuMBaHHME pEaJbHBIX TBEPIBIX Tell,
rucrepe3uc cmauumBanus. KanuisipHoe naBneHue, ypaBHeHue Jlamnaca. YpaBHeHue
KopeHna.

AncopOuuss Ha TOBEPXHOCTH pazfena ¢a3. AnpcopOuus Kak ITPOU3BOJIBHOE
KOHIIEHTPUPOBAaHME BellecTB Ha mnoBepxHOCcTH. [loBepxHocTHO-akTHuBHBIE (IIAB) u
NOBEPXHOCTHO-MHAKTUBHBIE  BellecTBa. I[loBEpXHOCTHAasT  aKTUBHOCTb. Y paBHEHHUE
aacop6muu ['n66ca. Knaccudukamus [TAB. 3aBucuMocTh MOBEpXHOCTHOTO HATSKEHUS OT
koH1eHTpanuu [TAB. Ypasuenue IlIunikoBckoro. Mi3smMeHeHne moBEpXHOCTHOM aKTUBHOCTH
B romosiorndeckux psgax [TAB. PaGorta amcopOiuu. YpaBHEHHE H30TE€pPMBI aacoOpOIUn
Jlearmropa. CBs3p ypaBHenuit ['u60ca, Illumkosckoro, Jlenrmiopa. CTpoeHre MOHOCIIOEB
pactBopuMbIx [IAB. JIByxmepHOE€ COCTOSHHE BEIIECTBA B IIOBEPXHOCTHOM  CIIOE.
IToBepxHOcTHBIE TUIEHKH HepacTBopuMbIX [IAB. ApjcopOuuss ra3oB Ha TBepAOU
nosepxHocTu. [lonstue o ¢usmueckort agcopbumu u xemocop6buuu. Pabota, Temnora u
sHTponus aacopouuu. M3orepmel agcopbuuu razos. Teopust aacopOuroHHbIX cui. Teopus
a7IcOpOLIUH Ta30B.

DIIEKTPO-TIOBEPXHOCTHBIE  SIBJICHUSI B JUCIEPCHBIX  cucTeMaX. JIBoiHOM
anekTpuueckuit cioit (JI2C), npuurHbI 1 MeXaHU3MbI €ro o0pa3oBaHus. Mojenu CTpoeHus
JOC. DaeKTpOKMHETUYECKUN MOTEHIUA. DIEKTPOKUHETUYECKHE SBICHUS (AneKTpodopes,
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AJIEKTPOOCMOC, TMOTEHLUHAJIbl TEUYEeHHs M ceauMeHTanuu). Teopus I'enpMrosbLa-
CmomnyxoBckoro. CtpoeHue Munena ruipoPoOHbix 3o0ieil. Monnbiit oOmen. [Ipaktudeckoe
IIPUMEHEHUE DJIEKTPOKUHETUUECKUX SBJICHUM.

JInodoOHble nucnepcHble cucTeMbl. MeToabl oydeHHs] TMOPOOHBIX TUCIEPCHBIX
cucteM. Ilpumenenue o>ddexra Pebunmepa u IIAB nns  ymeHblieHuss padbOThI
nucnieprupoBanus. [Ipoueccsl nucneprupoBanus B Npupoe U TexHuke. Konnencaumonnoe
oOpa3zoBaHHe AUCHEPCHBIX cucTeM. du3nyeckas U xumuueckas koHaeHcanus. OCHOBHbIE
METOJbl OYUCTKH 30JIEH.

JInoduibHbIE AMCTIEPCHBIE CHCTEMBbl. TepMoanmHamMuKka 00pa3oBaHUs JTUODUIBHBIX
koutouaoB. Kputepuii Pebunnepa-lllykuna. MunennoobpasoBanue B pactBopax I[TAB.
Kputnueckass KoHUEHTpanus MuieiooopazoBanus. CTpoeHue MpsMBIX U OOpaTHBIX
munel. TepMoanHaMHuKa MuULEUI000pa3oBaHus. KoutonaHoe pacTBOpEHHE BEIIECTB B
pactBopax ITAB (conmroOmnusanus). [IpakTnueckoe npruMeHeHHEe MULIEIIIIPHBIX CUCTEM.

OnTtuyeckre CBOMCTBAa AMCIEPCHBIX CHCTEM. PaccesHue W moJiApu3alvs CBETa
KOJUIOMJITHBIMM cHucTeMaMHu. 3akoH Panes. Ilornomenne cBeta B IHUCIEPCHBIX CUCTEMAX.
Oxkpacka 30Jieii. ONTHYECKHE METOIbI UCCIIEIOBAHUS KOJIJIOMIHBIX CUCTEM.

MoekyJISIpHO-KUHETUUECKUE CBOMCTBA JUCIEPCHBIX CHUCTEM. YHUBEPCAIBHOCTH
MOJIEKYJISIPHO-KMHETHYECKHUX CBOMCTB PAaCTBOPOB M JHUCIEPCHBIX CHUCTEM. BpoyHOBCKOE
IBWXKeHue, nuddys3us, ocMOC B KOJUJIOMJHBIX cucTeMax. CeauMeHTaIUsi B JUCIEPCHBIX
cucremax. CeJMMEHTAILIMOHHBIN aHAIN3 CYyCIICH3U.

CenvMeHTalMOHHAS U arperaTuBHAasi yCTOMYMBOCTD TUCIEPCHBIX cucTeM. Hapymenue
arperaTMBHOM  yCTOMYMBOCTH  JUCIEPCHBIX  CHCTEM  BCIEICTBHE  KOAJIECLEHIIWH,
U30TEPMHUYECKON TEpPEroHKH, KOAryJsiuu. Teopus yCTOMYMBOCTH JHMOQPOOHBIX 30JeH
(JJIDO). dakTops! yCTONUHMBOCTH THO(POOHBIX TUCTIEPCHBIX CUCTEM. 3AIUTHBIC KOJTOUIBI.
Mexanu3Mbl ~ Koaryisiiuu  (KOHLEHTPALMOHHBIM W HelTpaiu3auuoHHblid). Ilopor
koarysiuu.  Kunetnka koarymsuuu. Ilentuzamus. OcoOeHHOCTH  CTPYKTYpPHl |
YCTOMYMBOCTA  MHMKPOTE€TEPOI€HHBIX  JHMCIEPCHBIX CHCTEM. MeToapl  MOJydeHus,
KJaccu(ukanus, yCTOWYUBOCTh U Pa3pyLUEHUE CYCHEH3UW, IMYJIbCHM, IMEH, a’3po30JieH.
OMyJIBraTopsl, neHooOpa3oBaTesu. Koarynsunonnsie 17§ KOHJICHCAllMOHHO-
KPUCTAJIN3aMOHHBIE CTPYKTYPBI.

KomnonaHo-xuMudeckne OCHOBBI  OXpaHbl NpupoAbl. KoJTOMgHO-XMMHUYECKHE
IPOLIECCH] U CHCTEMBI, JIKAIME B OCHOBE METOJIOB OYHCTKH aTMOc(hephl U THAPOCHEPHI.
Mertoabl pa3pylieHust a’po3oieil, 6oprda ¢ 3arpsizHeHreM aTMocdepbl. MeToabl OYUCTKU
IPUPOJIHBIX U CTOUYHBIX BOJ.

Paszoen 7. « Xumusi 6blCOKOMOIEKYIAPHLIX COCOUHEHUL»

OcHOBHbIE TOHATUA M OMNpPENEICHUS XUMUU U (DU3UKO-XUMHUH TOJIUMEPOB.
Knaccupukanmn M HOMEHKIATypa BBICOKOMOJEKYJSPHBIX coeauHeHnd. OCHOBHBIE
NOHATHS: MOHOMED, OJIUIOMEDP, MOIUMEP, MAKPOMOJIEKYJIA, TOBTOPSIOLIEECS 3BEHO U JIP.
Homenknatrypa mnonumepoB. Kilaccudukauuy noauMepoB IO MPOUCXOXKICHHIO U
XUMHAYECKOMY COCTaBy. MOJEKyJIIpHAss Macca U MOJIEKYJISIPHO-MAcCOBOE PAaCIpEAcIICHUE
(MMP) nonumepoB. OTianyue NOHATHS "MOJEKyIsIpHast Macca" JIJIsl HU3KOMOJIEKYJISIPHBIX U
BBICOKOMOJIEKYJISIpHBIX ~ coeauHeHuid.  Ilonmumepromosnoru.  CrocoObl  ycpeaHEeHUs
MOJIEKYJISIPHOU Macchl. CTENeHb NOJIUIUCIEPCHOCTH MOJIUMEPOB.

OcHOBHBIE METO/IbI CHHTE3a NoJIMMepoB. LlenHas nonmmMepuzaius, ee 0COOCHHOCTH U
OCHOBHBIC CTajuu. PajukanpHas MoiavMepu3alusi, OCHOBHBIE CIIOCOOBI MHUIIMUPOBAHUS
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npouecca. KuHeTMKa paguKalbHOM  MOJIMMEPHU3AlMM HA  HAYaJIbHBIX  CTAAUSX.
KBazucranuonapuoe cocrosiaue. CpefHsia JyIMHA KUHETUYECKOM IeNu. DHEPreTUYecKue
XapaKTEePUCTUKHU paarKaIbHOU HOJIMMEPU3ALUH. [TonmmmepusanoHHO-
JETOJMMEPU3AIIMOHHOE PABHOBECHE.

MonekynsipHas Macca M MOJEKYJISIPHO-MAacCOBOE paclpeiei€eHUe B paguKalbHOU
noaumepusanuu. Peaknuu nepegaun uenu. YpasHeHue Maiio. BiusiHue temneparypsl Ha
CKOpPOCTb M CTENeHb NoJuMepu3anuu. TepMoumHULMUpOBaHHAs, (OTOXUMHUYECKAs U
paauainonHas noiaumepusanus. CrnocoObl MPOBEJACHUS MOJMMEpU3AlMU: B Macce, B
pacTBOpe, B CyCIIEH3UH, B dIMYJIbcuH. PanukanbHas moaumepusanus B OWHApHOUN cUCTEME.
Kuneruka OunapHoii comonumepusanuu. [Juddepennnansuoe ypaBHeHUE "MTHOBEHHOTO"
cocTaBa cononumepa Maiio-JIptonca. KoHcTaHThl conoaumMepusanuu. 3aBUCUMOCTh COCTaBa
COIOJIMMEpPA OT COCTaBa MCXOAHOM CMECHM MOHOMEpOB. BiusHHE BeIWYMH KOHCTAHT
COITOJIMMEPH3ALIMU HA COCTAaB COIOJIUMEPA.

NonHass W HMOHHO-KOOpPAMHALIMOHHAA mnoJimMmepu3auus. MoHHas nonuMmepusanus,
OCHOBHBIE €€ OTIMYUS OT pPaJUuKaIbHOM mnonuMepusauuu. lloHsaTue <«KUBOW»
nonuMepu3zanuu. KatrnonHas nonuMmepusanusi. MOHOMEpPBI U KaTaJIU3aTOPbl KaTHOHHOMN
nonuMepu3anuu. KruHeTMKa KaTHOHHOW NOJIMMEpHU3alMu. AHUOHHAS MOJWMEPHU3ALHS:
3apoXJeHue, pocT U 0OphIB 1enell. KuneTnka aHnoHHO#M nonumepu3zanuu. [lonumepuszanms
UUKIOB. TepMonMHaMUKa W MEXAHU3M MOJUMEPU3ALUU LUKINYECKHX COCIUHEHUMN.
AKTHBATOPBI NOJIUMEPU3ALINY I[TUKIIOB.

[TonukoHneHcausl. XHUMHUYECKHE IpeBpalleHus nonumepos. I[lonmukonaeHcanus.
MoHoMephl, CHOCOOHBIE MOTMMEPU30BATHCSA IO TOJMUKOHJICHCAIMOHHOMY MEXaHU3MY.
OcHOBHBIE pa3nUuus MOJUMEPUALMOHHBIX M  IOJIUKOHJICHCAIIMOHHBIX IPOLIECCOB.
Crpoenune wmakporend. CTeneHb MOJUKOHACHCAIIMM W €€ 3aBUCUMOCTh OT TIyOHMHBI
nonukoHAeHcanuu. YpaBHeHue Kaposzepca m ero ananu3. PaBHOBecHas romo- U
rETEPOITOIUKOHACHCALIUSL. [TonmMKOHAEHCAIMOHHOE  PAaBHOBECHE. HepaBHoBecHas
MTOJIMKOH/ICHCAIIH. MonekynsipHO-MaccoBOE pacrpeneneHue B JIMHEWUHON
noMKoHAeHcanu. OCOOEHHOCTH XUMUYECKUX PEakIuil MoJIuMepoB. BiusHue pa3inuHbIX
(GakTOpOB Ha PEAKIMOHHYIO CIIOCOOHOCTh (DYHKIMOHANBHBIX TPYyNN B MOJIUMEpax.
[TonmumepaHamoruunple MpeBpalieHUs. XHUMHUYECKHE MpEeBpalleHus MOJUMepoB 0e3
U3MEHEHUS CTEIEHU TMOJMMEPU3AMA M C HW3MEHEHHEM CTENEHH MOJIUMEpPU3ALINU.
BryTpuMoOIeKyIIsIpHbIE PEAKIUN.

PactBopel monumepoB. PacTBopbl monumepoB. BiusiHue paznuyHbiXx (aKTOpOB Ha
pacTBOpeHHEe M HaOyxaHue MOJUMEpPOB. TepMoJIMHAMHKAa pPAcTBOPOB IOJIUMEPOB.
OcMoTHYeckoe JaBi€HHE pacTBOPOB TMOJUMEpoB. Bupuanbhbie  KOd(hQHUIIMEHTHI.
TepmoanHaMuueckue KpuTepuu "kadecTBa' pacTBOPUTENS. OHTPONUS U TEIUIOTa
pacTBOpPEHHUs NONUMEPOB. KOHLIEHTPUPOBaHHBIE PACTBOPHI ITOJIUMEPOB U XKEJE.

Paszoen 8. « Xumuueckas mexnono2usi»

OCHOBHBIEC TIOHATUS XUMHYECKOW TEXHOJIOTMH. OCHOBHBIE MOHSTUS XUMHUYECKON
TexHoyoruu. Kiaccudukaiums XMMUKO-TEXHOJIOTHISCKUX TMpoIieccoB. Kpurepun oreHkn
3 PEKTUBHOCTH XUMHUKO-TEXHOJOTMYECKOI0 Mpoliecca, MaTepUaIbHbI U SHEPreTUYECKUI
OaJlaHC UX pacyeT, COCOObI MPEACTABICHHUS.

Bnusinne TtemnepaTypsl, aBiI€HUS, KOHIIEHTPALIMM PEAareHTOB, MHEPTHBIX T'a30B Ha
paBHOBECHE U CKOpPOCTb B TEXHOJOTMYEeCKUX mpoueccax. KosapduuueHt ckopocTH,
MOBEPXHOCTh CONPUKOCHOBEHHSI, IBUKYIIIAs CHJIA MIPOIIecca, CIIOCOObI X YBETUYCHHUS.
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OCHOBHBIE BUbI TEXHOJOTUYECKHX CXEM M CIIOCOOBI X OMHUCAHMSL.

IIpoueccsl 1 annapaTbl XUMUYECKOTO IPOU3BOJICTBA.

I'mapoMexaHndeckre  MpPOLECCHl,  TEIUIOBBIE  TEXHOJOTMYECKUE  IPOLIECCHI,
MacCOOOMEHHbBIE TEXHOJOTHYeCKHe Tmpouecchl. J[BWKymas cujla MaccOOOMEHHBIX
poLeccoB. AmnapaThl B MACCOOOMEHHBIX MPOLIECCAX.

XVWMHUYECKUE PEAKTOPHI.

Crioco6 mnonBeneHUs peareHTOB M OTBOAA MNpoAyKToB. OOmIas XapaKTepUCTHKA
PEaKTOPOB IEPUOAMYECKOr0, HENPEPBIBHOIO, IOJIYIEPUOINYECKOrO IEHCTBUA. Pexum
JBIDKEHUS U MEPEMEIINBAHNS PEAreHTOB. PEakTOpbl NACAIBHOIO BBITECHEHHSI U PEAKTOPA
IOJTHOTO CMEUINBaHUs. AnabaTuyeckue, M30TEPMUUYECKUE U MTOJIUTEPMHUUECKUE PEAKTOPBI.

IIpon3BOACTBO HEOPTraHUUYECKHUX BEILIECTB.

Bona B xumuyeckoi npomelieHHOCTH. [Toka3aTenn 1 OCHOBHbIE METOABI OYUCTKH.
PearentHoe cwmsruenns Boabl. MoHUTHL, Kiaccudukanus u cBoiicTBa. MoHOOOMEHHBIE
CMSTYEHHS U 00ECCOJIMBAHUS BOJIBI.

OU3UKO-XUMUYECKUE OCHOBBI  CBSI3bIBaHMs arMmoc(epHoro aszora. DU3MKO-
XUMUYECKHUE OCHOBBI TPOU3BOACTBA a30THOM KUCIIOTHI.

[Ipou3BoACTBO a30THBIX yA0OpeHuil. TeopeThuyeckre OCHOBBI M TEXHOJIOTMYECKas
cxema MPOU3BOJICTBA KapOaMuU/Ia C TIOJHBIM >KHJIKOCTHBIM PELIUKIOM.

IIpousBoacTBO cepHOM KUCHOTHL. llosHasg TexHoJOrMYecKass cXema INPOU3BOJCTBA
CEPHOI KUCIIOTHI U3 CEPbl METOJOM "IBOMHOM KOHTAKT, ABOWHas abcopOuus".

XVMMHUYECKHE pEaKIMU M ONMCAaHWE IIpoLecca IMPOU3BOACTBA KaJbLMHUPOBAHHOW U
NUIIEBOM COABl aMMHMAa4HbBIM  METOJAOM. TexXHoJormyeckas cxema IPOM3BOJACTBA
KaJbIMHUPOBAHHON COJIbl aMMHayHbIM MeTo/1IoM. KaycTudukanus conpl.

PU3HKO-XUMUYECKHE OCHOBBI IPOMBIIIIIEHHOTO 3JIEKTPOJIN3A.

OCHOBHO (TsDKEJBIN) OPraHUYECKUN CUHTE3, ChIPbE, METOABI TiepepadoTku. Oo0tIast
XapaKTepUCTHKa TEXHOJOTHM OCHOBHOro opranmyeckoro cuuteza (OOC), crippeBas 0a3za
3TOM OoTpaciau mpoMbInuIeHHOCTH. HedTh, €e cocTaB, MOATrOTOBKA M CIOCOOBI IEPBUYHOM
nepepabOTKU; TEPMUUECKUN U KaTaJTUTUYECKUN KPEKHUHT, TUpoiau3. MeToabl nepepaboTku
ra3000pa3HbIX MCTOYHUKOB YIJIEBOJOPOJHOIO CBIPbS; METOIbl abcopOuuu, aacopOuuu u
runepcopoumu. MeTonbl nepepabOTKU TBEPIbIX TOPIOYMX HCKOMAEMBIX; OCOOCHHOCTH
IPOLIECCOB MOJYKOKCOBaHMS, KOKCOBaHUs, Ta3u(pUKaluy U THAPOTeHU3AIHS.

[IpousBoacTBO YTIIEBOJOPOIHOIO CBIPBS. [Tosyuenue HACBIILICHHBIX
yIJI€BOJOPOAOB,  KapOaMujHas  jAenapapuHu3anus,  aacopOuus Ha  LIEOJIMTax,
KPUCTAJUIM3AlMM €  NPUMEHEHHWEM  BBIOOpPOYHBIX  pactBoputened.  [lomydenue
apOMaTUYECKUX COCIUHECHMM, KartamuTudeckuid pudopmunr. [lomyueHue cuHTe3 rasa,
BBICOKOTEMIIEpaTypHasi KOHBEpcHs Ma3yTa U razuduxanus yris. [[pomMbinuieHHbIe c1OCOOBI
HOJIyYeHUs alleTUIeHa, KapOUIHbIN U YTII€BOIOPOAHBIN CIIOCOOBI.

[Ipoueccsl ruapupoBaHUs W JIETUAPUPOBAHUSA. XapaKTEPHUCTHKA IPOIECCOB
TUAPUPOBaHUs U JeruapupoBanus. [lodydyeHne HMKIOreKcaHa THIPUPOBAHHEM OEH30.Ia,
MOJIYYEHHUSI CTUPOJIA JETUAPUPOBAHUEM ATUIOEH30J1a, CIOCOOBI MoTyueHus Oyraauena-1,3.

[Iponecchl rupparanuu, IeruapaTauuu. XapaKTepucTuka npoueccos. [lomydenue
ATUJIOBOT'O CIUPTA IPSIMOM THIpaTalMei 3TUIeHa, METObI TIOJYUYEeHHS TJIMLIEPUHA, CIIOCOOBI
NOJIyYEHHUs dTUIIALIETaTa.

OcobGeHHOCTH W BUJIBI IPOLIECCOB OKHUCIECHUS. XapaKTEpUCTHKA IPOLIECCOB.
dopmasipierusi, CHocoObl MOJYyYEHHUs; KaTAIUTUYECKOE OKUCIEHHE MeTaHa B
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(dopmanbaerua; METOAbI oyueHus: (PeHoNa U aleTOHA, TEXHOJIOTHSI KyMOJIBHOTO CIOC00a;
ETHJICHOKCHI, CIOCOOBI OyUEHUS; TOTyUYEeHUE MAJIEMHOBOTO U (hTAJIEBOrO aHTHIPHUIA.

[Ipoueccol ranoreHupoBanusi. (OcCoOEHHOCTH MPOLECCOB  (DTOPUPOBAaHUS U
nonupoBanus. ['a3oda3Hoe XxJjopupoBaHME METaHa; NoOJydYeHHe |,2-AUXJIOpITaHa;
BUHWIXJIOPHUJ, CHOCOOBI TmonyudeHus. Peakuuun ¢dropupoBanus, (¢GpeoHbl, CBONCTBA U
IIOJIyYEHHE.

[Tpou3BoACTBO  MOJMMEpHBIX  MarepuanoB, miuactMmacchl.  Kitaccugukauus
BBICOKOMOJIEKYJISIPHBIX coetnHeHn. Meroasl cuatresa BMC. MHunumaTopsl 1 MeXaHU3MBbI
HOJUMEpU3AllMM U TOJIMKOHJeHcaluu. [IpomblluieHHbIE  CHOCOOBI  MPOBEACHHUSA
NIOJIMMEPU3ALMH U NTOJIUKOHICHCAMU. BUbI U XapaKTepUCTUKU NOJIMITUIICHA; ITOJIy4YEHUE
NOJIMATWIEHA BBICOKOTO M HMU3KOro aasieHud. IloaucTtuposn M IONMBUHHWIXJIOPHUI.
®eHosnopmanbaeruIHble CMOJIbI, CIIOCOOBI IPOU3BOJICTBA HOBOJIAYHBIX U PE30JIbHBIX CMOJL.
AMMHOIUTACTBI U STIOKCUIHBIE TIOJIAMEDBI.

[IponsBoncTBo KaydykoB. HarypanpHbli M cuHTeTHYEeCKMM Kaydyku. Kaydyku
oOIIero Ha3HA4YeHMs; METOJbl MOJIyYeHHs HaTpHUil-OyTaJHMeHOBOr0, CTEPEOPETYJIIPHOTO
OyTagueHOBOT0, M30IPEHOBOr0, OyTaJMEH-CTUPOJIBHOIO U OyTaJAHEeH-METUIICTUPOIBLHOTO
KaydykoB. Kaydyku choenuansbHOro Ha3HAYeHUs; W300yTHIIEHOBBIN, XJIOPOMPEHOBBINU,
CUJIOKCAHOBBIN, MOJUCYIb(UIHBIN U MOIUYPETAaHOBBIM Kaydyku. [Ipou3BOACTBO pe3UHBL,
CTaJUU TEXHOJIOTMYECKOrO MpoLecca, COCTaB PE3UHOBOU CMECH.

Bonokna. Knaccudukanus BOJIOKOH, ChIpbs, CTaJUl TEXHOJOTHYECKOTO IMPOLEcca.
HckyccTBeHHBIE  BOJIOKHA; MPOU3BOACTBO  BHUCKO3HOIO M ALETAaTHOIO  BOJIOKOH.
CuHTeTHYeCKHEe  BOJIOKHA;  IMPOU3BOJACTBO  MOJUA(UPHBIX,  MOJUAMUIHBIX U
NIOJIMAKPUIIOHUTPWIBHBIX BOJIOKOH.

3. llopsioKk npoBeAeHNs IK3aAMEeHA U KPUTEPUH OLleHUBAHUS

BerynurensHoe ucnbITaHHE TPOBOAUTCS B (hOpME TecTa B TUCbMEHHOM BHJIE, BPEMs
tectupoBanus — 120 muHyT. Tect Bkmtouaer B cebs 50 BOMpPOCOB MO HOPMATHBHBIM
XUMHUYECKUM JTUCHUIUTMHAMHU U COJIEP’KUT TECTOBBIE 33/1aHUS OTKPBITOM U 3aKPBITOM (hOpMBI,
a TaKKe 3aJaHusl Ha YCTAHOBJEHUE COOTBETCTBUA. [IpMMepHOE COOTHOIIEHHE THUIIOB
BOIIPOCOB cienytomiee. Bompockl Tuma A: 3akpeitas ¢opma ¢ omHuM oTBeToM — 40%,
3akpeiTass Qopma c Heckonbkumu oTBetamu — 20%. Bompockl Tuma B: 3amanus Ha
YCTaHOBJIEHHE COOTBETCTBUSA — 25%, OTKpBITHIE 3a0aHus — 15%.

TectoBble  3agaHusi  NpeAycMAaTpUBAalOT OTBET B  BuUjae  OykB, 1udp,
NOCJIE0BATENbHOCTH UG P, KOMOMHAIMHN PP ¢ OykBaMu WK ¢pa3, KOTOpble HEOOXOIUMO
3anucarb B JIUCT OTBETOB YCTAHOBJIEHHOTO 0Opaslla HampoTUB HOMepa 3aaaHus. Jlucr
OTBETOB 3aIlOJIHSETCS PYYKOM CHHETO0 WJIM YEpPHOrO I[BE€Ta, HA THUTYJIBHOM JIUCTE
bukcupyeTcs HoMep BapuaHTa MMCbMEHHON PabOTHI.

Kaxxnp1il mpaBUIIbHBIN OTBET HAa BOIIPOCHI TecTa olleHuBaeTcs B 2 6ana. [lomyueHHbie
abutypuentom Oasutbl iepeBoautcs B 100-0aibHYIO KTy OLICHUBAHUS 3HAHHM.
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4. O0pa3ubl TeCTOBBIX 3aJaHUM

YTBEPX/IEHO
Ha 3aceJaHMM YUYEHOIro COBETa
XUMHYECKOT0 (haKkyIbTeTa
nporokos Ne 2 or 19.02.21 r

[Ipencenarens YueHoro cosera
A.B. benbrit

I'OY BIIO «/loHeuknii HalMOHAIbHBIA YHUBEPCUTET»
Xumuueckuit hakyabTeT

[TpodunbHBII SK3aMeH 10 XUMHH
OIl MarucTparypa
dopma 00yueHus OYHasl, 3a0YHas

Hanpasnenue noaroropku/crenuanbHocTh  04.04.01 Xumus

BAPUAHT Ne 1
AO01: [Ins kakuX MpOIECCOB YBEIMUYEHUE JABJICHHS TPUBEET K YBEIUYECHUIO JBUKYIIEH CHIIbI?
1. uonoobmennoe obecconusanue;
2. 9KCMPAKyUuoHHoe KOHYEHMpUposanue pacmeopos;
3. abcopbyus 6 cucmeme «HCUOKOCHDb - 2a3»
4. pnomayuonnoe obozawenue colpvs,
5. svicywusanue meepovix geujecms.
A02: IIceBIOCKIMKEHHBIE CUCTEMBI CIIOCOOHBI:
1. npunumamso ghopmy annapama,
. UCNapAMbCA NPU NOBbILUEHUU TMeMNepamypbl Uy NPU CHUNCEHUU OABTIeHUsL;
. 1000a8amvcsi NPOCMOoll U PpaKyuoHHOU nepeconKe, a MaKdxHce peKmuuxkayuu,
. BLIMANKUBAMb MeNd MeHbulell NIOMHOCTU;
. nepemewamsbcs no mpyoonpogooy.
A03: Tlpu BeIGOpe TUTpaHTa Jis onpenenenus Cu’" ¢ HCNoIb30BaHUEM PeaKIMU KOMILIEKCOO0Opa3oBaHus
CJIeyeT OT/aTh MPEANOYTECHIE PEareHTy:

U AN W

1. NH3
2. (CH3)sN
3. (OOCCH2):NCH:CH:>N(CH:COO ):
4. SCN-
5. CH3COO
BO1: YcraHoBHTE COOTBETCTBHUE allapaToB U MPOLECCOB, B HUX MPOBOIATCS:
1. Hacadounvle KOOHHA a) abcopoyus
2. anekmpoghunomp 0) KoHOeHcayus
3. annapam Kunawez2o cios 8) ocaicoenue
4. bapomempuuecKuti KOHOEHCamop 2) ncegdoodicudiceHue

B02: Tlpu ciustanm paBHBIX 006eMoB 0,01 M pactBopoB Ba(OH)2 u HCI1 pH pactBopa paBen
B04: YcranoBute coorBerctBue s peakunn KMnO4 + PH3

Cpena docdopocoaepxKaIuii MpOAYKT
1. Kucnas a. PO#~

2. Hetimpanvnas 0. H3PO4

3. ll]enounas 6. PO4 =+ HPO#~
[Ipencenarens [IpueMHoi KoMuccun C.B. Becnanosa
[Ipencenarens koMuccuu A.B. benbrii

lNon moctymnenus 2021
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25



Cxema nepeBoaa 6ay710B 3a TecT B 100-0a/11bHY 10 KAy

100-6aymipHas
banaTect IIKaJa
100 100
98 98
96 96
94 94
92 92
90 90
88 88
86 86
84 84
82 82
80 80
78-72 78
70-66 76
64-58 74
56-52 72
50-46 70
44-40 68
38-36 66
34-30 64
28-26 62
24 60
22 55
20 50
18 45
16 40
14 35
12 30
10 25
8 20
6 15
4 10
2 5
0 0
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