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[lporpaMma OCYAGPCTHEHHOTO OJK3aMeHa uid cnennansiocT  «Xumua (1o
HANPABCHHAM) papadoTaHa Hi OCHOBE 0Dpa30BaTCBHONO CTAHAAPTA BHICLIETO
obpazosanns  1-31 05 01-2021 ans cneumanehocTst 1-31 05 01-03 Xumus
((hapMalieBTHIECKAS  ACATEABHOCTh), yueGuplx  mporpamm 1o yueOHsIM
aweuunaunam:  «Heopranusecxan  xuwua» (0T 30.06.2021  Y]I-10430/y4.),
«AnasurTnueckas xumum» (ot 30.06.2022 NoV/1-11077/y4.), «PHINUSCKAR XHMHS?
(ot 01.12.2022 NeV]J1-12360/y4.), «DapmalueBTHIEcKas XHMMA» (or 30.06.2023
NoV J1-12381/ys.), «bro-H HaHOAHAINTHKAR (o1 06.2024 Ne¥ 1I-13026/y4.).

COCTABHTE.IH:

T.H.Bopobbéna, mnpodeccop Kadenpsi HEOPraHWMCCKOH  XHMHH  XHMIfHECKOro
axyasTeTa BeJIOpYCCKOIO rOCYapCTBEIHOTO YHIBEPCHTETE, JIOKTOD XHMHHECKHX
nayx, npoeccop;

T.B. Kosanpuyk-Pabumicxkas, s3aMecTHre]b ACKaHa 10 ywebuoi pabote M
oBpasOBATC/ABHEIM  HHHOBALMAM  XUMUHECKOTO dakyasreta  benopycckoro
FOCYAQPCTBEHHOND YHHBEPCHTCTA, KAHARAAT XHMHUHECKHX HAYK, OUEHT;

WM. Kumierko, saseaytollnii  Kageapon PAAMALINOHHON  XHMHH M XHMHKO-
(DAPMALEBTHYECKHX  TEXHONOIMH  XHMMHECKOTO daxyasrrera  beropycekoro
FOCYAAPCTHEHHONO YHHBEPCHTETA, KAHAH/IAT XHMHUCCKUX HAYK, [OUCHT;
JLB.Coupijios, 3aseayoimHi Kadenpoll HeOpraHHYeCKOH XHMHH XHMHYECKOTO
dakyasrera benopycckore rocylaperseHHOTO YHUBEPCHTETa, HAeH-KOpp. HAH
benapycy, npodeccop;

M., 3asu, 3aseaylolumil  Kagenpoh AHANHTHYCCKOH  XHMMH  XHMHUCLKOIO
dakyastera benopycckdro rocyAapeTaenore YHHBEPCHTETA, JOKTOP XHMHHYECKHX
HAYK, JOLCHT.

PEKOMEH/AOBAHA K ¥ TBEPAEHHIO:

CoperoM Xumuueckoro gakyisrera bIY
(npotoxoa Ne 4 ot 30. 12.2024),

Ipeaceaarens Cobera

A.B.3ypaes

Hayuso-metoanyeckus Conserom bl Y (npotokon Ne 6 ot 16.01.2025)
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HOACHUTEJIBHASA 3AIIUCKA

l'ocynapcTBeHHBIN  SK3aMe€H  SIBISETCS  OAHOM M3 00s3aTENIbHBIX
COCTaBJIAIOIIMX UTOTOBOM aTTeCTallMM CTYJIEHTOB. [IporpaMma rocyaapcTBEHHOTO
sk3ameHa no cneuranbHocTH 1-31 05 01-03 «Xumus (papmareBTHUecKas
JeSATENbHOCTD)» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU TOCYAAPCTBEHHOTO
00pa3oBaTeILHOTO CTaHAapTa | CTYNEeHH BBICIIETO 00pa30BaHUs U ICHCTBYIOIIMMHU
[IpaBusiamu mpoBeAEHUs] aTTECTAllMM CTYJIEHTOB, KypCAaHTOB, CIyIIAaTelIed MpHU
OCBOEHHUHU COZIEPKaHUsI 00pa30BATENbHBIX POrPAaMM BBICIIETO OOPA30BAHMUS.

[Iporpamma rocyapCTBEHHOTO S3K3aMEHa ONpeNeNsieT W perjaMeHTUpPyeT
CTPYKTYPY M COJiepKaHHe TOCYJapCTBEHHOTO 3K3aMeHa Mo cnenuainbHoctu 1-31
05 01-03 «Xumus (papmaneBTruecKas IesITEIHLHOCTB ).

B mnporpaMMmy rocyaapCTBEHHOrO 5K3aMeHa BKIIIOUAIOTCS CIEIYIOLIUe
yuyeOHble JauctuuIUInHbl. «Heopranuwueckass XuMus», «AHaIATAYECKAs XUMUS,
«Dusznueckas xumus, «DapmaieBTuuecKas XumMus» U «bro- 1 HAHOAHAIUTHKAY.

['ocynapcTBeHHBIN 3K3aMeH MPOBOAMTCS Ha 3acelaHud TOCYAapCTBEHHOMN
AK3aMEHAIIMOHHOW KOMUCCHH.

Llens mnpoBedeHUs TOCYNAPCTBEHHOTO 5K3aMEHA M0 CHEIHATIbHOCTH —
BLISIBICHHE KOMIICTCHIIMM CHEeluanucTa, T. €. TCOPETUYECKUX 3HAHUM W
NPAKTUYECKUX YMEHHM, HEOOXOJUMBIX HJisi pPEHICHUS TEOPETHUYECKUX M
MPAKTUYECKUX 33724 CIIECIMAIMCTA C BBICIIUM 00pa30BaHUEM.

[Iporpamma roCy/1apCTBEHHOIO HK3aMeHa HOCHUT CUCTEMHBIH,
MEXIUCIUIUIMHAPHBIN XapakTep U OPUEHTUPOBAHA Ha BBHISBICHUE Y BBIMYCKHUKA
oOmenpodeccuoHaIbHbIX U CICIHATBHBIX 3HAHUN 1 yMEHUI. BBIMyCKHUK JOHKEH:

3HAT!

— OCHOBHBIC TOHATHSA, 3aKOHBI W TEOPHUH XUMHHU TIPU XapaKTEPUCTUKE
COCTaBa, CTPOCHUS, XHMUUYECKUX CBOMCTB BEIIIECTB;

— KJIacCU(PUKAIUIO, MUCTOYHUKH M METOJbl CHHTE3a BEIIECTB, OCHOBHbBIC
IIPUHIIMITHI HAPABIIEHHOTO MOMCKA U Pa3pabO0TKH JIEKAPCTBEHHBIX CPECTB, a TAKXKE
BbIOOpa METOI0B (PU3UKO-XUMUUYECKOTO aHAJN3a,

— OCHOBHI (hapMaKONIEHHOTO aHAJIN3a JIKAPCTBEHHBIX CPEJICTB;

yMeTh:

— NOPUMEHSATH OCHOBHBIE MOCTYJAThl, MOJOKEHUS M 3aKOHbl XUMHH IS
TUTAHUPOBAHUS U TTPOBEICHUS] XUMUYECKOTO SKCIIEPUMEHTA, OTpeeeHus (U3HKO-
XUMUYECKUX XapaKTepPUCTUK BEIIECTB, ONTUMAIbHBIX YCJIOBUW MPOTEKAHUS
XUMHUYECKHUX MPOLIECCOB;

— IUIAHUPOBAaTh M OCYLIECTBISITH AKCIEPUMEHT IO CHUHTE3y BEIIECTB C
UCIIOJIb30BAHUEM METOJUYECKUX YKa3aHUM U JINTEPATYPHBIX HCTOUYHUKOB,;

— 00pabaThIBaTh ¥ aHATTU3UPOBATH PE3YJIBTATHI XUMUYECKOTO IKCIIEPUMEHTA;

— BBIOMpPATh ONTHUMAJIbHBIE BapUAHTBl CUHTE3a, BBIJCICHUS U OYHMCTKHU
JIEKapCTBEHHBIX CPEJICTB.

BJIA/IETh:

— 0a30BBIMU 3HAHUSIMU B 00J1aCTH GyHAAMEHTAILHOW XUMHUH;

— METOAMKAMHM TMPOBEICHUS XUMHUYECKOTO JKCIEPUMEHTa, KaCarolIuXCs
CUHTE3a BEUIECTB U UCCIIEIOBAHUIO UX (PUZUKO-XUMUYECKUX CBOUCTB;



— OCHOBHBIMH MeETOJaMU U TpuemMamu (apMakonelHOro aHain3a
JIEKapCTBEHHBIX CPEJICTB.

OcBoenne oOpazoBatenbHO mporpammbl  1-31 05 01-03  «Xumwus
(papmanieBTHUECKasT ESATEIBHOCTH)» JOJKHO oOecrneunTh (OpMHpPOBAHUE
CIEIYIOIMX KOMIIETCHIAM:

ba3zoevie npogheccuonanvnuvie Komnemenyuu:

[IpoBOAUTH KAyeCTBEHHBIM W KOJHUYECTBEHHBIM AaHAJINA3 XUMHYECKUX
COCIMHEHUA M UX CMECe B COOTBETCTBUU CO CHEIU(UKON TPYNIOBBIX H
WHJIMBUTYaJIbHBIX CBOMCTB COCTABJISIFOIIMX WX KOMIIOHEHTOB;

[IpuMeHsTh OCHOBHBIE TOHSTHS, 3aKOHBI U TEOPUU HEOPTaHUYECKON XUMUU
IPU XapaKTePUCTUKE COCTaBa, CTPOCHUS, XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB
U HEOPraHWYECKUX COCIUHECHHH, MJIAHUPOBATh M OCYIIECTBIIATH IKCIIEPUMEHT 10
CHUHTE3y HEOPTraHMYECKUX BEIIECTB C UCMOIb30BAaHUEM METOAUYECKUX YKA3aHUU U
JUTEPATYPHBIX UICTOUHHUKOB;

XapakTepu3oBaTh COCTaB, CTPOSHUE M CBOMCTBA MPEJCTABUTEIICH OCHOBHBIX
KJIACCOB OPraHWYECKUX COCTWHCHHH, MEXaHU3Mbl BAXHEWUITUX OPraHUYECKUX
peaKkIui, TUIAHUPOBAaTh M OCYIIECTBIIATH HKCIEPUMEHT IO CHHTE3Y IPOCTHIX
OpraHWYeCKUX BEIIECTB C HCIOJb30BaHUEM METOJMYCCKUX yKa3aHUU W
JUTEPATYPHBIX UICTOYHHUKOB;

[IpuMeHsATh OCHOBHBIE TOCTYNATHI, TOJOXKEHUS U 3aKOHBI (DUIUUECKOM
XUMHU I TUIAHUPOBaHUSL W TMPOBEACHUS  (PUBHKO-XMMHUYECKOTO U
ANEKTPOXUMHUYECKOTO  DKCIIEPUMEHTAa,  OMpeAeNieHus  (PU3NKO-XUMUYECKHUX
XapaKTEPUCTUK BEUIECTB, ONTHUMAJIBHBIX YCIOBHI NPOTEKAaHUS XUMHYECKUX
IIPOLIECCOB;

OneHnBaTh MEXaHU3MBI U CIIOCOOBI MMOJTMMEPHU3AIINU, CTPYKTYPY U CBOMCTBA
MOJIUIMEPOB U COTIOJIUMEPOB;

AHanu3upoBaTh KOJUIOUAHO-XUMUYECKHE 3aKOHOMEPHOCTH 00pa3oBaHUS H
YCTOMYHUBOCTHU AUCIEPCHBIX CUCTEM, MEXAHU3MBI U POJIb IOBEPXHOCTHBIX SBJICHUH,
BO3HUKAIOIINX Ha TpaHuIle pasnena ¢as;

Cneyuanu3upogannvie KOMneMeHYUU:

Hcnonp3oBaTh cUCTEMY COBPEMEHHBIX 3HAHUW O KITHOYEBBIX (DU3MUECKHX,
XUMHYECKUX U (apMaKOJOTHIECKUX CBOMCTBAX OCHOBHBIX TPYIIT JIEKAPCTBEHHBIX
CPEICTB, 3aKOHOMEPHOCTAX (PapMAKOKWHETUKH U (PapMaKOJIMHAMHKHU, METOAAX H
npremax (hapMaKoNeHHOTO aHaIn3a B MPOPECCHOHAIBHOM TSI TETbHOCTH.

OpueHTUpOBaTbCSI B COBPEMEHHBIX HAMPABICHUSX W HOBEUIIHUX METOJAX
O0Mo- ¥ HAHOAHAUTUKH, B TOM YHCIIC, OCHOBAHHBIX HA MPUMEHECHUH JOCTHKCHHM
MUKPOYUIIOBBIX U1 HAHOTEXHOJIOTUH.

MOPALOK NMPOBEAEHNA TOCYAAPCTBEHHOIO SK3AMEHA

DKk3aMeH (OTBETHI CTYIEHTOB U Oece/ia ¢ IK3aMEHYIOUMMHUCS ) TPOBOAUTCS Ha
PYCCKOM UJT OEJIOPYCCKOM SI3BIKE.

B xo1e noarotoBku, 3K3aMeHYIOUIUECS] UMEIOT IMTPABO UCIOJIb30BATh YUeOHbIE
MPOrpaMMbl COOTBETCTBYIOIINX AUCIUILINH. Takxke B mporecce NoAroTOBKU MOXKET



OBITb  WCIOJB30BaH  I8PUCHMIUYECKUI  NOOX00, KOTOPBIM  MpeJrnosaraer:
OCYIIECTBJICHUE CTYACHTAMU JIMYHOCTHO-3HAYUMBIX OTKPBITUH OKPYXAIOIIETO
MHpA; IEMOHCTPALIMI0 MHOT000pa3usl peiieHui OOJbIIMHCTBA TPOGECCUOHATIBHBIX
3a/1a4 ¥ JKU3HEHHBIX MPOOJIEM; TBOPYECKYIO CamMoOpean3alyio 00ydJaroluxcs B
Ipoliecce co3AaHusi 00pa30BaTENbHBIX MPOIYKTOB; UHANBUIYIU3ALUI0 O0yUCHHS
Yepe3 BO3MOXKHOCTh CAMOCTOSATENIBHO CTaBUTh €M, OCYIIECTBIATh pedIiekcuio
coOCTBEHHOM 00pa30BaTEILHOMN JAEATETLHOCTH.

Ha nmoaroroBky oTBeTa oOy4aroiieMycs oTBOoAuTCs He MeHee 30 MUHyT (HO
He Oosiee 1 acTpoHOMHUYECKOTO Yaca). BpeMsi, KoTopoe OTBOJUTCS Ha OTBET OJHOTO
sKk3amenytomierocs, — 10 30 MUHYT.

CTPYKTYPA 3K3AMEHAUMOHHOIO BUJTETA

Bompocel  sk3ameHanmoHHOTO OwieTa 1O  y4eOHBIM  JUCIUTIIMHAM:
«Heopranuueckass Xumus», «AHaAIUTHYECKAs XUMUs», «Duznueckas XuUMUSY,
«DapmarieBTUUECKAS XUMUA» # «BHO- 1 HAHOAHAIMTHKA» OTPaXaroT COJACpKaHUE
o0pa3oBaTeIbHOM MPOrpaMMBbI BBICIIETO 0Opa3oBaHus 1Mo crnernuaisHoctu 1-31 05
01-03 «Xumus (papmareBTudecKas I1eITeIbHOCTD)».

DK3aMeHAI[MOHHBIA OWJIET COCTOMT M3 JBYX YacTel: TeopeTHUdecKoi (2
Bompoca) M mnpaktuyeckod (l cuTyanunoHHas 3agaya), MO3BOJIAIONIME OLEHUTH
MIOJIYYEHHBIE B TIpoliecce 00yUYeHUs 3HAHUSI M PAKTUYECKUE HaBBIKH.

XapaKTepUCTUKA TEOPETUYECKOMN YacTH:

B TeopeTnueckoii 4acTH MpeCcTaBIeHbl BOIIPOCHI, OTHOCSIINECS K OCHOBHBIM
MOJIOKEHUSAM XHUMHUYECKHX TEOPHHl, MPOLECCOB, OMHCAHUIO CBOWCTB BEUIECTB U
(UBUKO-XUMUYECKUM 3aKOHOMEPHOCTSIM UX MPEBPAIECHUS, aHATN3 BEIIECTB.

CopnepxaHvue TPAKTUYECKOM YacTH HK3aMEHAIMOHHOTO OuieTa OTBeYaeT
y4eOHOM mporpaMmMamMme TUCIHUIUIMHBI «bro- n HaHoaHanuTHKay. [IpuMepsl 3a1anuii
IPEACTABJICHBI B BUJI€ CUTYallHOHHBIX 33/1a4.

Jns yTouHEeHHsl 3K3aMEHAIlMOHHOW oTMeTku wieHsl ['OK moryTt 3amaBath
oOydJaromemMycst JOTOJTHUTEIbHBIE BOMPOCHI B COOTBETCTBUU C MPOTPaMMOi
rOCyJapCTBEHHOT0 3K3amMeHa. KolnuecTBo TOMOIHUTENIBHBIX BOIPOCOB HE JOJIKHO
IPEBBIIIATH TPEX.



COAEPXKXAHUE NPOI'PAMMBI TOCYJAPCTBEHHOI'O DK3AMEHA
TEOPETUYECKAA YACTb
Paszpnen 1. YueOnas nucuuninia «Heopraumyeckass Xumusp»

Tema 1. Cmpoenue amomo8 XumMuueckux 3,1eMeHmos

BonHoBas teopus ctpoeHus aroma. KBaHTOBBIE UKClia KaK XapaKTepPUCTHUKA
COCTOSIHUSI JIeKTpoHAa B atoMe. [loHsATHE 00 SHEPreTHYECKOM YPOBHE, TOIYPOBHE,
atomHoi opourtanu. [Ipunuun Ilaynu. [IpaBuno Xynna. J{BolicTBeHHas! mpupoza
anekTpoHa. BomHoBast ¢yHKIuMs 3iekTpoHa B arome. [IpuHIMI HeonpeaeIeHHOCTH
I'eiizenbepra. CramuoHapHoe U BO30YXKJIEHHBIE COCTOsiHUS atoma. llonstue 00
3 PEeKTUBHOM 3apsJie siApa aToMa.

Tema 2. Ilepuoouunocms ceoiicme amomos XumMuuecKux 371eMeHnoe

Paanycel atomoB. MI3MeHEHNE aTOMHBIX U MOHHBIX PaJUyCOB M0 MEPUOIaM U
rpynmnam. JHEprus HOHU3AIMU aTOMOB. DHEPrus CpoJCTBA K AJIEKTPOHY. DaKTOPHI,
UX ONpEACNSIoNIMe. DICKTPOOTPULIATEILHOCTh 3JIEMEHTOB. Pa3iuyHble MOAXO0/bI
JUJIS1 OTIPEJICTICHUS DJIEKTPOOTPULIATEILHOCTH.

Tema 3. Xumuueckan cea3b u MeHCMOIEKYIAAPHOE 83AUMOOeEIICEUE

[Ipupona XUMHUYECKON CBSI3HM, €€ THUIbI, KOJTUYECTBEHHbIE XapAKTEPUCTUKH:
NOPSIIOK, SHEPIus, IJIMHA, CTEIIEHb MOHHOCTH, AUIOJIbHBIII MOMEHT. KpaTHOCTb
ces3u. Curma (0)- u i (7)-cBsi3u. HampaBieHHOCTh XMMHUYECKUX CBS3CH. YTOI
cBsa3U. [TonspHOCTH M NOJIAPU3YEMOCTh XUMUYECKHUX CBsI3€il. TpakTOBKA MOJSIPHBIX
CBA3€d B paMKax KOHLENIMU MOoJspu3auuu HOHOB. [IpocTpaHcTBeHHas
KOH(UTypals MOJICKYJ] U HMOHOB B paMKaxX MpPEICTaBICHUS 00 OTTAJIKHWBAHUH
ANEKTPOHHBIX map (MmeTon ['witecnv) M B paMKax KOHIICTIMM THOPUIU3AIMH
aToMHBIX opOuTaneii. Cumibl Ban-nep-Baansca. DHeprus MeXMOICKYISIPHOTO
B3auMoeicTBH. BogopoaHas cBsa3b. BiausHue BOTOPOIHON CBA3HM Ha (U3UICCKUEC
CBOWCTBA BELIECTB.

Tema 4. KomnneKkcHoie coeOunenus

Oco0eHHOCTH XUMUYECKOHN CBSI3M B KOMILJIEKCHBIX COSTMHCHHSIX U MEXaHU3M
ee  oOpazoBanms. TunmuHble  KOMIUIEKCOOOpa3oBaTtenmu W JIUTAHJBL.
[IpoctpancTBeHHass  KOHGUTypalusi KOMIUIEKCHBIX  HOHOB. OcoOeHHOCTH
JUCCOLMALIMM KOMILJIEKCHBIX CO€IMHEHUN B pacTtBope. OCHOBHBIE MOJIOKEHUS
TEOPUU KPUCTAIIMYECKOTO MOJISI TPUMEHUTEIIBHO K KOMIIEKCHBIM COEAUHEHUSIM.
DHeprus pacieruicHus d-opOUTaell B OKTadAPUICCKOM U TETPAdIPHISCKOM TIOJIE
auranaoB. CroexkTpoXxuMUYecKuil psig auraHaoB. IloHsiThe O BBICOKO- H
HU3KOCIIMHOBBIX KoMIUIeKcax. KoMmiekcooOpa3oBaHue C TOYKU 3PEHUS TEOPHUHU
KUCJIOT W OCHOBaHWW JIploMCa W KOHIENIMU JKECTKUX M MSITKHX KHCJIOT H
OoCHOBaHUU. M30MepHrsi KOMIUIEKCHBIX COCIUHEHHUI.

Tema 5. Xumuueckue npouyeccol u peaxyuu

OueHka HanpaBJICHKS U ITOJTHOTHI MPOTEKAHUS PEAKIIUU M0 BEJIMYMHE U 3HAKY
u3MeHeHust sHepruum ['mb6ca peakuuu. 3aBUCHMOCTh MEXKIY BEJIMYUHAMU
OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX MTOTEHIIMATIOB CUCTEM C U3MEHEHHEM YHEPIUU
['n66ca. Mcnonb3oBaHUE CTaHAAPTHBIX AJIEKTPOAHBIX MOTEHIMAIOB ISl OLEHKHU



BO3MOKHOCTU MPOTEKAHUSI OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX peakiuil. [logdoop
OKHCITUTEJIEH U BOCCTAHOBUTENEH C YUYE€TOM CTaHJIAPTHBIX OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX MTOTEHIIUAJIOB.

Tema 6. OcnogHble Knaccovl HEOP2AHUYECKUX COCOUHECHUTL

[IpocTeie BemiecTBa: MeTawibl U HeMeTauibl. OOILIMe METOAbl MOJTy4YeHUs
IPOCTHIX BelecTB. KUCIOTHO-OCHOBHBIE M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBa OKCHJIOB: WM3MEHEHHME IO IepuojaM M TpyIIlaM, BIUSHHUE CTEICHU
OKHCJIeHUs dJieMeHTa. ['uapokcuapl. TUTIBI THAPOKCUAOB: TUAPOKCHUIIBI C HOHHOM,
MOJICKYJISIPHOM, TTOJIMMEPHOM CTPYKTYpoil. KMCIOTHO-OCHOBHBIE Y OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIC CBOMCTBA TMPOKCUIOB: U3MEHEHHE 110 MEepUojaM U TPyIIam,
BJIUSIHUE CTEMEHHM OKHWCIEHUs deMeHTa. KuCIoThl, OCHOBaHUS M COJIM C TOYKH
3peHHsI TEOPUU JJIEKTPOJIMTUYECKON Juccoluanuu. PaBHOBecue B pacTBopax
cnabbIx A1eKkTpouToB. KOHCTaHTa M CTENeHb JUCCOIMAIMN KUCIOT U OCHOBAaHUIA.
[IpocThie, nBOVHBIE U KOMITIEKCHBIE COJTU. OCOOCHHOCTH TUCCOIUAIINY PA3TMYHBIX
TUnoB coner. Kpucrawuioruaparel. ['waponu3 cosed. YCIOBUA ITOJABJICHUS
TUAPOIIU3A.

Tema 7. Xumuueckue ceoiicmea 6000pooa u e2o COeOUHeHU

Bonoposa. Tunel XuMHUECKUX CBSI3EH B COCTMHEHUSX: HOHHBIC, KOBAJICHTHBIE
NOJISIPHBIE U KOBAJIEHTHbIE HENOJIApHbIE. ['mapuasl. TUmbl TMAPUAOB: HWOHHBIE,
KOBaJICHTHBIE, HECTEXMOMETPUYECKUE (COeTMHEHUS BHEAPEHNUS).

Tema 8. Xumuueckue ceoiicmea p-zniemenmos 13-18 zpynn u ux
COeOuHeHuul

N3meHeHne aTOMHBIX paInyCOB, SHEPTUH MOHU3ALMK U SHEPTUU CPOACTBA K
ANEKTPOHY, BJEKTPOOTPULIATEILHOCTH IO NEPUOIAM U TpyHIaM JJi p-3JI€MEHTOB
13-18 rpynn. HaumGomee ycCTOWYMBBIE CTENEHH OKHCICHUS B XHUMHYCCKHUX
coenuHeHusX. CKIOHHOCTh K OOpa30BaHUIO KATHOHHBIX M AHUOHHBIX (QOpM,
KOMILIEKCOOOpa3oBaHuto. V3MeHeHHe YCTOMYMBOCTH COCJAMHEHUN B BBHICIICH
CTENEHU OKHCIICHHUS MO rpynmnaM. XapakTep W3MEHEHHs dHEPruu CBs3HU D—3 IO
rpymnme. CKIOHHOCTh 0Opa3oBbIBATh OJIMHAPHBIE M KpaTHbIE CBS3U -0,
COEIMHEHUS C TOMOLENsIMU —I——. XHUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
CoenvHEHUsT D3JIEMEHTOB C KHUCJIOPOJAOM; XHMHUYECKHE CBOMCTBa. XapakTep
U3MEHEHUS KUCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB M THAPOKCUAOB MO TpYMIIE.
I'mapokcuapl B BBICHIMX CTEMEHAX OKUCIEHHUS; CTPOCHUE MOJIEKYJ, CHJIa KHUCIOT,
OKHUCJIMTEIIEHO-BOCCTAHOBUTENbHBIE CBOMCTBA. (OcobenHocTH xXumuu (Propa.
[amorennnbl MeTauioB W HeMmeTamioB. OCOOEHHOCTH THAPOJM3a TaJIOTCHHUIOB
pa3HbIX THUIIOB. [lonumepubie rajoreHU/IbI. ["anoreHOKOMILIEKCHI.
Kucnopoaconepxamiue KUCIOTHI XJIOpa U UX COJHU: TPOCTPAHCTBEHHOE CTPOCHHUE,
KHUCJIOTHO-OCHOBHBIE u OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.
Kucnopoaconepxaiue KUCIOThI CEPhl U UX COJIM: MPOCTPAHCTBEHHOE CTPOCHUE,
KHCJIOTHO-OCHOBHBIE u OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA.
Kucnopoaconepxamue kucinotrel ¢ochopa W HUX CONHM: MNPOCTPAHCTBEHHOE
CTPOEHHE, KUCIIOTHO-OCHOBHBIE M OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA.

Tema 9. Xumuueckue ceoiicmea S-3nemenmos 1 u 2 zpynn u ux coeournenui

Turnbl XUMUYECKUX CBS3€A B COEOUHEHMUSX S-aI€MEHThl | um 2 rpynm.
CkJIOHHOCTH K OOpa3oBaHMIO  KATHUOHHBIX UM aHUOHHBIX  (opM,



KOMILUIEKCOOOpPA30BaHUI0. XapaKTep H3MEHEHUsI KHUCIOTHO-OCHOBHBIX CBOMCTB
OKCHUJIOB M TUIAPOKCUIIOB 10 rpymme. OcoOeHHocTH XuMuu JUTHs. OCOOCHHOCTH
XUMUU OepUIUIHSL.

Tema 10. Xumuueckue ceoiicmea d-3nemenmoe u ux coeounenui

OoOmas xapaktepuctuka 0-3eMeHTOB. VM3MEHEHHE ATOMHBIX PagUyCOB U
JHEPrui MOHU3ALUM N0 TIpynmnaM, nepuofaM. TUIBI XUMHYECKUX CBsI3E€U B
coenuHeHusAX. l3MeHeHue YCTOMYMBOCTH COEIUHEHHN B BBICIIEH CTEINEHU
okucieHus no rpynmnaMm. CKIOHHOCTh K OOpa30BaHUIO KATHOHHBIX W aHUOHHBIX
dbopmM, KoOMIUIEKCOOOpa30BaHUIO. XapaKTep HW3MEHEHUs] KHCJIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB M TUJIPOKCHUJIOB I10 TPYyIIIIaM U IIepro1aM

Ilpumepnuwiit nepeuenv eonpocos no pazoeny 1. ona noozomosexu
20Cy0apcmeeHnomMy IK3IAMeEH).

1. BonHoBast Teopust crTpoeHuss aromMa. KBaHTOBBIE uHcClia Kak
XapaKTEPUCTHUKA COCTOSIHUS 3JIEKTPOHA B aTOME.
2. [TonsiTue 06 FHEPreTUYECKOM YpOBHE, TIOJIyPOBHE, aTOMHOM OpOUTau.

[Tpuaun Iaynu. IlpaBuno Xynaa. J[BoucTBeHHas npupoaa aieKTpoHa. BoiHoBas
¢yHKUMs 21ekTpoHa B atrome. [Ipuniun Heonpenenennoctu I'eizenodepra.

3. CrammonapHoe W BO30YXXICHHBIE COCTOSIHUs aroma. lloHsTHe 00
3 peKTUBHOM 3apsjie sapa aToMa
4.  Pammycel aToMOB. M3MeHEHWE aTOMHBIX W HMOHHBIX PagUyCcoOB TIO

nepuojiaM M TpynnaM. OHEprus HWOHHM3alUU aToOMOB. DHEpPrusi CpojACTBa K
ANEeKTpOoHY. DaKTOPBI, UX ONMPEACISIONIHE.

o. DNEeKTPOOTPULATENBHOCTh 3JIEMEHTOB. Pa3nuyHble MOAXOIbI s
ONpEIENICHUS] JIEKTPOOTPULATEIbHOCTH.
6. [Ipupona  XUMHYECKOW  CBS3M, €€ THIbI, KOJMYECTBECHHBIE

XapaKTEPUCTUKU: TIOPSIAOK, SHEpPrus, JIMHA, CTENEHb HOHHOCTH, IUIIOJIbHBIN
MOMEHT. KpaTHOCTh CBs3H.

1. TpakToBKa MOJAPHBIX CBSI3€M B paMKax KOHUEMUHUU MOJSPU3ALNU
noHoB. [IpocTpaHcTBeHHas KoH(pUTrypamusi MOJEKYyJl W HOHOB B paMKax
npeAcTaBiIeHUs 00 OTTAIKUBAHUU 3JIEKTPOHHBIX Nap (MeTo ['nimecnu) 1 B paMKax
KOHIENIUY THOPUIN3AIUNA AaTOMHBIX OpOUTAICH.

8. Cuuibl Ban-nep-Baansca. DHeprus MEXKMOJIEKYJISIPHOTO
B3anmMo/iericTBus. BomopoaHas cBs3b. BausiHue BOJOpOIHON CBSA3M HA (PU3HUECKHE
CBOMCTBA BELIECTB.

Q. OCcOOEHHOCTH XMMHYECKOW CBSI3M B KOMIUICKCHBIX COCAMHEHUSX |
MEXaHu3M ee€ oOpa3oBaHUs. THUNHUYHBIE KOMILUIEKCOOOpA30BaTeNM W JIUTAHIBI.
[IpocTpancTBeHHass  KOHUrypamusi KOMIUIEKCHBIX  HOHOB. OcoOeHHOCTH
JUCCOIMALINK KOMIUJIEKCHBIX COEJIMHEHUI B PacTBOPE.

10. OcHoBHBIE  TIOJOXKEHUS  TEOPUH  KPHUCTALIMYECKOTO  TIOJSA
NPUMCHUTEIPHO K KOMIUICKCHBIM COCJIMHCHHUSAM. OHEprus pacuieruieHus d-
opOutaneidi B  OKTa®JApUYECKOM U  TETPAdAPUYECKOM  TI0JIe  JIMTaHIOB.
Cnextpoxumudeckuil psij auraHgoB. [loHsTHE O BBICOKO- M HU3KOCIHUHOBBIX
KOMILIEKCaX.



11. KowmmiekcooOpa3oBaHuEe ¢ TOUKU 3PEHUSI TEOPUU KUCIOT U OCHOBaHMI
Jlprorica ¥ KOHUENUMM KECTKUX U MATKUX KHUCIOT U OCHOBaHMHU. HM3oMmepus
KOMILICKCHBIX COCTUHCHUH.

12.  OueHka HaNpaBlIC€HUS U MOJTHOTHI MPOTEKAHUS PEAKIIUU 10 BEIUUNHE
U 3HaKy W3MeHeHus ’Heprun ['m60ca peakiuu. 3aBUCUMOCTh MEXKAY BETUUYUHAMU
OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX TTOTEHIIMAIOB CUCTEM C U3MEHEHUEM DHEPTUU
I'n606ca.

13. Hcnonw3oBaHue CTaHAAPTHBIX AIEKTPOAHBIX MOTCHITUAIOB ISl OIEHKHU
BO3MOKHOCTU MPOTEKAHUSI OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX peakiuil. [Togoop
OKHCITUTEJIEH U BOCCTAHOBUTENEH C YUYETOM CTaHJIAPTHBIX OKHUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX ITOTCHIIHAIOB.

14. Ilpocteie BemiecTBa: MeTauibl W HemeTauibl. OOIUEe METOJbI
MOJIYYEHUS MPOCTHIX BEIIECTB.

15.  KuciIoTHO-OCHOBHBIE U OKHMCJIHUTEIbHO-BOCCTAHOBHUTEILHBIE CBOMCTBA
OKCHJIOB: M3MEHEHHE IO TepuojaM W TpyIIaM, BIUSHHUE CTEICHH OKUCIICHUSI
DJIEMEHTA.

16. T'wapokcuawl. Tumel THUAPOKCUIOB: THUIPOKCHUIBI C  HOHHOM,
MOJICKYJISIPHOM, TTOJIMMEPHOM CTPYKTYpOu. KHCIIOTHO-OCHOBHBIE M OKUCIIUTEIBHO-
BOCCTAaHOBUTEJILHBIE CBOMCTBA TMAPOKCUIOB: U3BMEHEHHE T10 TIEpHUOJIaM U TPYIIam,
BJIMSIHUE CTEIICHH OKHCJICHHS DJIEMEHTA.

17. Kuciotel, OCHOBaHMSI M COJU C TOYKH 3pEHHUS TEOPUH
ANIEKTPOJIMTHYECKON  aucconuanuu. PaBHOBecue B pacTBopax  ClaObIX
3JIEKTPOJIUTOB.

18. OcobenHoctu JIUCCOIAAIIAN Pa3IMIHBIX TUIIOB COJIEH.
Kpucramnoruapatel. ['uaponus comeit. Y ciioBus MoJaBiICHUS THIPOIINA3A.

19. Bogopon. Tumbl XUMHYECKHX CBS3€H B COCAWHEHUSX: HOHHBIE,
KOBaJICHTHBIC MOJISIPHBIC U KOBAJICHTHBIE HEMOJSPHBIE.

20. H3meHeHHWe aTOMHBIX paaWyCOB, DHEPTrUM HOHHU3AIMH M DSHEPrUU
CPOJICTBA K JIEKTPOHY, JIEKTPOOTPUIIATEIBHOCTH 10 TIEPUOJaM U Tpymmnam s p-
anemeHTtoB 13-18 rpynm. HaumbGonee ycTOHYMBBIE CTENEHH OKHUCICHHS B
XUMUYECKUX coequHeHUIX. CKIIOHHOCTh K 00pa30BaHUIO KAaTHOHHBIX M aHHOHHBIX
dbopm, KOMITIIEKCOOOPA30BaAHMIO.

21. Xumudeckue CBOMCTBA MPOCTHIX BeHIeCTB. MI3MeHEHNE YCTOMYNBOCTH
COEJIMHEHUM B BBICIIEH CTENIEHU OKHCIICHUS 10 TPYIIaM.

22. CoenwHEHHUs DSJEMEHTOB C KHCIOPOJOM; XHMHYECKHE CBOMCTBA.
XapakTep U3MEHEHHUS KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCHJIOB IO
TpyIIIe.

23. T'mapokcuasl B BBICIIMX CTCICHSX OKHCICHHS; CTPOSHHE MOJIEKYII,
CHJIa KHUCJIOT, OKUCIIUTEIbHO-BOCCTAHOBHUTEIILHEIE CBOMCTBA.

24. Ocobennoctn xumun (ropa. ['amoreHUAB METAUIOB M HEMETAIIIIOB.
Oco0eHHOCTH THAPOJIM3A TAJIOTEHU/IOB Pa3HBIX TUIIOB.

25. Kucnopoaconaeprkamniye KHCIOTHI XJ0pa U UX COJIU: IPOCTPAHCTBEHHOE
CTPOCHHE, KUCIIOTHO-OCHOBHBIE M OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTRBA.

26. Kucnopoaconaepikamuye KACIOTHI CEPhI U UX COJIN: IPOCTPAHCTBEHHOE
CTPOCHHE, KHCIIOTHO-OCHOBHBIE M OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.



27. Kucnopoaconepxamme  Kuciaorel  pocopa u uX  CONU:
MPOCTPAHCTBEHHOE  CTPOCHHE,  KUCJIOTHO-OCHOBHBIE W OKHCIHUTEIHHO-
BOCCTAHOBUTENbHBIE CBOHCTBA.

28. Tumbl XMMHYECKHUX CBS3€H B COSAMHEHHUSAX S-2JIIEMEHTHI | M 2 TpymiL.
CKJIOHHOCTH K  00pa3oBaHMIO  KAaTHOHHBIX W aHUOHHBIX  (opwm,
KOMILIEKCOOOPa30BaHUIO.

29. XapakTep W3MEHEHHs] KHUCIOTHO-OCHOBHBIX CBOWCTB OKCHIOB U
THJIPOKCHJIOB TIO TPYTIIIE.

30.  OcoOeHHOCTH XUMHH JIUTHS.

31. OcobeHHOCTH XUMHUH OCpUILIIHSL.

32. OOmas xapakTepucTtuka d-3yeMeHTOB. V3MeHeHHe aTOMHBIX PaInyCcOB
M DHEPruil MOHW3ALMU IO TpyHmnaMm, mepuonaM. THUIbI XUMHUYECKUX CBSI3EH B
COCTUHEHHUSIX.

33. Xapakrep HW3MEHEHHUS KHCIOTHO-OCHOBHBIX CBOWCTB OKCHIIOB U
THJPOKCUIOB 0-3JIEMEHTOB 110 TPYIIaM U TepUoIam

Pa3znen 2. YuyeOHAs IMCHUILINHA KAHAJIATHYECCKAS XUMHUI)

Tema 1. Pasnosecusn 6 pacmeopax

3akon aeiictBus macc. KoadduimeHntsl akTuBHOCTH. Teopus CHIBHBIX
anekTposuToB Jlebas—Xrokkens. XUMHUUECKOE paBHOBecHe. Teopuu KHUCIOT U
OCHOBaHUH. bydepnsie KUCJIOTHO-OCHOBHBIE CHUCTEMBI. Peakiuu
KOMILJIEKCOOOpa3oBaHuUs B aHATUTUYECKOU XUMHUH. OkucnurenbHO-
BOCCTAHOBHTEIIPHBIC PEAKIIMU B aHAIM3E. ODKCTPAKIUS MOJCKYISIPHBIX (HOpM.
[IpumMeHeHHE  OSKCTpaKIMM  MOJEKYISAPHBIX  GopM  1JIsd  BBIACICHUS,
KOHIICHTPUPOBAHUSA U pa3jieleHUs BemlecTB. DaKTOpbl, ONPEACISIONINE COCTOSIHNE
PaBHOBECHS B CUCTEMAaX pacTBOP-0CAJIOK.

Tema 2. Memoow ananumuyeckoi Xumuu

Knaccudukanus kaTHOHOB B KaYeCTBEHHOM aHaM3e. TUTPUMETPHUECKHE
METOABl aHanmu3a. Buasl TUTpUMETpUYECKHX omnpenencHuid. Kiaccudukamus
UHIUKATOPOB U TpeOoBaHUS K HUM. OKHCIHTEIbHO-BOCCTAHOBUTEIBHOE
TuTpoBaHue. HWHOuWKanusa KOHEYHOW TOUKM TUTpoBaHusA. OnpezneneHue
OKHCJIUTEJIEH W BOCCTaHOBUTENEH. KOMIUIIEKCOHOMETPUUECKOE TUTPOBAHHUE.
Kpusble TuTpOBaHUS, UHIUKATOPHI.

Tema 3. Memponozuueckue 0CHOBbL XUMUYUECKO20 AHAIU3A

[Torpemroctn ananm3a. Knaccudukamusa. CuctemMaTH4ecKue M CIydaiiHbIe
norpenrHocTd. CrIocoObI KOJIMYECTBEHHOMN OIEHKH M YCTPAHECHHSI CUCTEMATUIECKUX
MOTPEIITHOCTEN. OueHka  BOCHPOM3BOJAMMOCTH  PE3YyJbTaTOB  aHAJIM3a.
Pacnpenenenne Crpromenta. CraHgapTHOE  OTKJIOHEHHE, JOBEPUTEIIbHBIN
WHTEpBAaJ.

Ipumepnuwiii nepeuenv 6onpocoes no pazoeny 2. 0,11 0020MOBKU K
20Cy0apcmeeHHOMY IKIAMEHY.



1. 3akon pneiictBus macc. KoadduIMEHTbl aKTUBHOCTHU.AJIEKTPOIUTOB
Jlebas—X1oKKes.

2. XUMHYECKOe paBHOBeCHE. Teopuun KUCIOT U OCHOBAHUM.

3. Bydepusie KHCJIOTHO-OCHOBHBIE CHUCTEMBI. Peakiuun
KOMIUIEKCOOOpa30BaHus B AHAIMTUYECKON XUMHUH.

4, OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN B AHAJIN3E.

S. OKCTpakiusi MOJEKYIspHbIX (popm. IlpuMeHeHHe HKCTpakLUUH
MOJIEKYJISIPHBIX (POPM ISl BBIJICJICHMSI, KOHLICHTPUPOBAHMS U Pa3/I€JIeHUs BEIIECTB.

6. @akTOpbl, ONPEACIAIOIIME COCTOSIHUE pPAaBHOBECHs B CHCTEMAX
pPacTBOP-0CAIOK.

7. Knaccudukanus kKaTHOHOB B KAU€CTBEHHOM aHaJIU3E.

8. TutpumeTrpuyeckne METOAbl aHaIW3a. BUABl TUTPUMETPUUECKUX
OIPEICIICHUN.

Q. Knaccudukanus nHIUKaTOpOB U TPEOOBAHUS K HUM.

10. OxuCIUTETHbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. Nuaukanus

KOHEYHOMW TOYKH TUTPOBAHUS

11. KowmmiekcoHoMeTpuueckoe TUTpoBaHue. KpuBble  TUTpPOBaHUA,
WHIUKATOPbI

12. Omnpenenenne OKUCIUTENEH U BOCCTAHOBUTENEH.

13. Tlorpemnoctn anamuza. Kiaccudpukanus. CucrtemaTudyeckue Hu
ciydaitHpie morpemHocTd. CrocoObl KOJMYECTBEHHOW OIEHKM M yCTpaHEHUs
CHUCTEMATHYECKUX MOTPEIIHOCTEN.

14. Onenka BOCHpPOM3BOJMMOCTH pE3yJIbTATOB aHainu3a. PacnpeneneHue
CrproaenTa. CTaHIapTHOE OTKIIOHEHUE, TOBEPUTEIbHBINA HHTEPBAJL.

Pasznen 3. YueoHnas nucuuininaa «@usnueckass Xumus»

Tema 1.0cnoenble nOHAMUA, MEPMUHONOZUA U NOCMYIAMbL XUMUUECKOU
mepmoounamuxu. Ilepewiii 3axkon mepmoounamuru. Tepmoxumusn

Hcxonuble mocTynatel U NMEPBBIM 3aKOH TEPMOJAUMHAMHUKH. TeEIIOEMKOCTH
KPUCTAJUIMYECKHUX TeJ, KUIKOCTEH U ra3oB. 3aBUCUMOCTb TEIIJIOEMKOCTH BEILECTB
oT Temneparypbl. Tepmoxumusi. 3akoH ['ecca u ciencTBusi U3 HEro. 3aBUCUMOCTb
TEIIOBOTO A PeKTa XUMUICCKON PEaKIIuu OT TeMIIEPaTypHI.

Tema 2. Bmopoit u mpemuii 3aKkonbvl mepmMoOUHAMUKU U €20 NPUTLOHCEHUSA.

DynoamenmasibHbvle YPAGHEHUA MEPMOOUHAMUKU

Bropoii u TpeTuii 3aKkoHbI TEPMOAUHAMUKHI. AOCOIIOTHAS SHTPOIUS. MeTo bl
ee ompeneneHuss. AOcomOTHas  TeMmmeparypa. TeMmmeparypHble  IIKaJbl.
Tepmonunamuyeckass  temnepatypHas 1kana  (TTIH). MexnynapoaHas
temneparypHas mkana (MTII). dyngaMenTanbHble YpaBHEHUS! TEPMOAUHAMHUKHU.
OOuue yciaoBusi paBHOBECHUSI B 3aKpBIThIX cHucTemax.da30Bble paBHOBECHS B
OJTHOKOMIIOHEHTHBIX cucTemMax. Y paBHeHue Knaneiipona—Knaysuyca.

Tema 3. Tepmoounamuka pacmeopos u 2emepoeHHbIX CUCHIEM



XapakTepucTUYECKue byHKIMHU MHOTOKOMIIOHEHTHBIX CHUCTEM.
XUMHUYECKMA  TIOTEHUHMAN.  YCJIOBUSAPABHOBECUS B  MHOTOKOMIIOHEHTHBIX
reTEPOrE€HHBIXCUCTEMAX.

Tema 4. Xumuueckue pagnoeecusn

CnocoObl  BBIUMCICHHS CTaHAapTHOM »SHeprun [nbOOca W KOHCTAHTHI
paBHOBECHS XHMMHUYECKUX peakiui. OnpeneneHne MaKCHUMaJIbHOIO BBIXOJA
LEJIEBOr0 MPOAYKTA.

VYpaBHEHHE H30TEPMBl XMMHUYECKON pEAKUUH. 3aBUCUMOCTh KOHCTAHTHI
paBHOBeCHs OT TeMmmeparypel (ypaBHeHHE H300apbl). BrusHue naBieHuss Ha
XUMHUYECKOE PAaBHOBECHE.

Tema 5. Ocnosnvie nonaAmMUA U ROCHLYJIAMBL XUMUYUECKOU KUHEMUKU

OCHOBHBIE TOHSTHS XUMHUYECKOW KHUHETUKU: CKOPOCTh XUMHUUYECKOU
pEaKIUM, KOHCTAHTa CKOPOCTH, MOPSI0K U MOJIEKYJISIPHOCTh PEAKIIUU.

3aKOH JIEUCTBYIOIIMX MAacC — OCHOBHOM MOCTYJIAT XUMHUYECKOW KHUHETHKHU.
[IpyHIMIT HE3aBUCUMOCTH XUMHUUYECKUX PpPEaKIUh, MNPUHIUI JIMMUTHPYIOIIEH
CTaJUU XHUMHYECKOTO TpoIiecca, MPUHIIUN JIeTaTbHOTO paBHOBecHs. OCOOCHHOCTH
MPUMEHEHUS 3aKOHA JICMCTBYIONIMX MACC JJIsl POCTHIX U CIOKHBIX PEAKIIUM.

Tema 6. Kunemuka xumuueckux peakyuil ¢ Cmamuyeckux ycaoeusix

Kunernueckue 0COOEHHOCTHU POTEKaHHUS IPOCTHIX peakui
IIEJIOYUCIICHHBIX TTOPSAIKOB. MeTobl onpeaenenus nopsiaka peakuuu. [lousitue 06
UHTETPAIbHBIX U TU(DPEpeHIIMATBHBIX METO/IaX OMpe/eNieHUs] MOopsAIKa PEaKluu:
METOJ TOJCTAaHOBKM, METOJl OIpPEAENICHHs TMOpsAlKa peakuud 10 BpPEMEHU
nonynpespamenuss (Meron OctBanpaa—Hoiieca), nuddepeHranbHbii  MeToA
Bant-T'odda.

Tema 7. 3asucumocms cKopocmu peakyuu om memnepamypol

3aBUCUMOCTb CKOPOCTH PEAKIIMU OT TEMIIEPATYPHL. Y paBHEHUE AppeHHyca U
paznuyHble (OPMBI €r0 3aMuCH. DHEPTHsl aKTUBAIIMM XUMHUYECKON peakiuu U ee
OMpEICJIEHUE MO SKCIEPUMEHTAJIbHBIM JJTAHHBIM.

Tema 8. Teopuu xumuueckoii KUuHemuKu

Teopust aKTHBHBIX CTOJIKHOBEHHWW. Pacyuer 4mcia CTOJKHOBEHUU MEXKIY
OJIMHAKOBBIMH YaCTHUI[AMH U YaCTHUIIAMH Pa3HbIX TUMOB. YacTOoTa CTOJIKHOBEHUU.
VYpaBuenue Tpayrua—Jlptonca s OumonekymsipHod peakiuu. OCHOBHBIC
MOJIOKEHUS TEOPUU AKTUBUPOBAHHOTO KOMIUIEKCA. YpaBHEHHE OWpHUHra.
TepMoaMHAMUYECKNN ACIIEKT TEOPUU aKTUBUPOBAHHOTO KOMILJIEKCA.

Tema 9. Ocnoebt KUuHemMUKU OmMOenbHbIX MUNOB8 XUMUUECKUX PeaAKUUIL

Oco0EHHOCTH KWHETHUKH XMMHUYECKUX peaknuii B pactBopax. «Kietodnsrit
b dexT». 3aBUCUMOCTh KOHCTAHTHI CKOPOCTH PEaKIMii B pacTBOpax OT MOHHOM
cunbl. YpaBHeHue bpencrena—beeppyma. IlepBUYHBII M BTOPUYHBIA COJIEBOU
s dextl. KuHeTnka 1nenHbIX peakiuid. DleMeHTapHble CTaJANU BO3HUKHOBEHWUS,
MPOJIOJKEHUS, PAa3BUTUA U 00phIBa 1enu. OCOOEHHOCTH KUHETHKU Pa3BETBICHHBIX
M HEpa3BETBICHHBIX IEMHbIX peakiuid. KuHeTnka (POTOXUMHYECKUX DPEaKIHil.
OcHoBHbIE 3aKOHBI (poTOXUMUHU: 3aKOHBI ['poTryca, Bant—T'odda u DitHmrelina.
KBantoBbiii BbIXOA. [Ipomeccel, mnpoucxondimie NOpv IOTJIOUIEHUH CBETA
BemectBoM. Cxema IlltepHa—®onbemepa. CKOpOCTh T€TEPOr€HHOW XUMUYECKOU
peakiuu. Ponb nuddy3uu u agcopOunn npu NpoTeKaHUU reTePOreHHOT0 MPOoIlecca.



Huddy3nonHas u KUHETUYECKas O0JIACTH MPOTEKaHUS T'€TEPOr€HHOM pPEAKIUU.
Kunernueckne 0coOEHHOCTH TOMOXMMHUYECKUX peakuuil. YpaBHeHue EpodeeBa—
Konmoropoga.

Tema 10. Kamanu3s

OcHoBHble  mpuHIUIBI  Katanu3a. OCOOGHHOCTH  MeXaHu3Ma U
SHEPreTUYECKUM TPO(MIb TOMOTEHHBIX U TETEPOreHHBIX KaTaJIUTHUYECKUX
npoueccoB. DepMeHTaTUBHBIN KaTtanu3. Y paBHeHUE Muxadnuca—MenTeH. MeTo bl
ONpENENICHUs] KUHETUYECKUX IIapaMeTpoB ypaBHeHUs Muxasnuca—MeHTEH IO
AKCIIEPHUMEHTAJIbHBIM JAHHBIM.

Ilpumepnbwiii nepeuens 6onpocos no pazoeiy 3. 0711 HOO20MOEKU K
20Cy0apcmeeHnomMy IK3IAMeEH).

1.OcHOBHBIE = TOHSITUS, TEPMUHOJOTUA M  TOCTYJAThl XHMHYECKOU
TepMoauHaMUKH. [lepBbIii 3aK0OH TepMOAMHAMUKH. TepMOXUMUS
2. Bropoii u TpeTHil 3aKOHbI TEPMOJIMHAMUKU U €r0 MPUIIOKECHHUS.
dyH1aMeHTaIbHbIE YPaBHEHUS TEPMOIUHAMUKH.
. Tepmoamnamuka pacTBOPOB U T€TEPOr€HHBIX CUCTEM.
. XUMHYECKHE PaBHOBECHS.
. OCHOBHBI€ MOHATHUA U TTOCTYJIAThI XUMUYECKONW KUHETUKH.
. KuHeTnka XMMHU4YECKUX PEAKIIUM B CTATUYECKUX YCIIOBUSIX.
. 3aBUCUMOCTbH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI.
. Teopun XMMHYECKON KUHETUKHM.
. OCHOBBI KHHETHKH OTJICJIbHBIX TUIIOB XUMUYECKUX PEAKITUH.
10. OcHOBHBIE IPUHIIUTIBI KaTaIHU3a.

O 00 3 O\ U1 bW

Paznen 4. YueOHnas nucuuminna «@apmaneBrudeckasi XuMusi»

Tema 1. bBuogapmauyus— meopemuueckaas o0cHO8a  NOJIYUEHUA
Jaexkapcmeennwvix cpeocms. Konuenyusa ouogpapmayuu
dakropbl, BAuAmMHUEe Ha  (papmakomormueckyrd  3(h(PEKTUBHOCTH

JeKapCTBEHHBIX  cpeacTB  (papmameBTudyeckue  GakTopbl).  3aBHUCHUMOCTH
dbapmMaKkoIOru4eckoro JACHCTBUS JIEKAPCTBEHHBIX BEIIECTB OT UX (U3HUECKHX H
XUMUYECKUX  CBOMCTB. OOmmMe 3aKOHOMEPHOCTH  BIMSHUS  Ba)KHEHIIUX
(GYHKITMOHAIBHBIX TPYNI W CTPYKTYPHBIX (ParMeHTOB Ha OHOJOTUYECKYIO
AKTUBHOCT.

Tema 2. Obecneuenue Kauecmea 1eKapCmeEeHHbIX CPEOCH8
OO0ecrnieueHne KadecTBa JICKAPCTBEHHBIX CPEJICTB B COOTBETCTBUU C
TpeOOBaHUSMH MEXIYHAPOAHBIX CTAHIAPTOB ((papMaKoIeH, MpaBuiia HaIJIexKAIUX
npakTuk). ['apmonu3anusi TpeOOBaHUMN K KaUeCTBY JIEKAPCTBEHHBIX cpelicTB B Pb ¢
MEKIyHapOJIHBIMH CTaHAapTaMH KauecTBa. ['ocyjapcTBEHHAsI cUCTEMa CO3/1aHUs U
KOHTpPOJISI KauecTBa JIeKapCTBEHHBIX cpeAcTB B PecnyOnuke benapycs. OcHOBHBIE
MOJIOKEHUSI ¥ IOKYMEHTBI, pEerIaMEHTUPYIOIINE papMalleBTHUECKYIO MPOAYKIIUIO.



Tema 3. Ocnognbie I3mansvt u Memoovl OUEHKU KA4ecmea aeKapcmeeHHbIX
cpeocme
OcobenHoctu ¥ KpuTepuu (QapmaneBTHyeckoro ananuza. OOmras
XapaKTepUCTUKa OCHOBHBIX (DOPM KOHTpPOJS KayecTBa JIEKAPCTBEHHBIX CPENCTB
(papmakoneiHblii aHaNW3; NOCTAAMMHBIA KOHTPOJIb KayecTBa B Ipolecce
IPOU3BOJICTBA JIEKAPCTBEHHBIX CPEJICTB; aHAIM3 JIEKAPCTBEHHBIX (HOPM; dKCIpecc-
aHalIM3 JIEKQpCTBEHHBIX CpEACTB; OuodapmaneBTuueckuii ananuz). OOmas
XapaKTepUCTUKa OCHOBHBIX JTaloB UCCIEIOBAaHUSA KadyecTBa JIEKAPCTBEHHBIX
cpenctB  (MOJUIMHHOCTb, YHMCTOTA, KOJWYECTBEHHOE COJEP)KaHUE aKTHUBHBIX
BeniecTB). CpoKU TOJAHOCTH JIEKAPCTBEHHBIX CPEJCTB; HOPMATHUBHBIE JOKYMEHTHI,
perjlaMeHTUPYIOIIME TOPSAOK MX YCTAaHOBJIEHHs. Mertoasl craOuiau3anuu
JI€KapCTBEHHBIX CPE/ICTB.
Tema 4. Jlekapcmeennvle u OuazHocmuuecKue cpeocmea — nPou3e00Hbvle S-
anemenmos |1A u |A epynn.
Heopranuyeckue jexkapCTBEHHbIE CpEICTBA S-3JIEMEHTOB (JIUTUSA, HATPHS,
KaJIisl, MarHUS U KQJIBIIHS).
Tema 5. Jlekapcmeennvle cpeocmea — npou3zeoonvie p-inemenmos \V11A—
1A 2pynn
Heopranuyeckue yekapcTBEHHbIE CPEICTBA P-3JIEMEHTOB (0opa, aTrOMUHUA,
BUCMYTa, cephbl, pTopa, Xjopa u iona).
Tema 6. JIekapcmeennbvie u Ouaznocmuueckue cpeocmea — npou3eoonsvte d-
u f-anemenmoe V111B-11 B zpynn
Heopranuueckue sekapcTBeHHbIC cpeacTBa O-ameMeHTOB (cepebpa, Memu,
IIMHKA U JKeJIe3a).

Tema 7. JlekapcmeenHnvle cpedcmea Ha 0CHO8e CRUPMOE U (PeH0106
JlekapcTBEHHBIE CpEICTBAa Ha OCHOBE CHHUPTOB. [IpOM3BOACTBO M TNpPHUMEHEHHE
ATaHoJa, STWICHIVIMKOJA M TiMIeprMHA. JlekapCTBEHHBIE CpEJICTBA HAa OCHOBE
dbenonoB. OOmas xapakTepucTHKa (PEHOJIOB B KadyeCTBE AHTHCENTHUKOB M
ne3nH(PEKTaHTOB.

Tema 8. Hecmepouonvie npomugogocnaiumenvHvle Cpeocmaea

O6miass  xapakTepUCTHKA, KIacCH(pHUKAIMSI W  MEXaHH3M  JICHCTBUS
HECTEPOUIHBIX MPOTBOBOCTIAIUTEILHBIX CPEJICTB.
Tema 9. Jlekapcmeennvle cpeocmeéa HaA OCHO6E€ AMUHOKUCIOM U UX
npPou3800HbIX
[IpupoaHbie, CHHTETUYECKUE aMHUHOKUCIOTHI U UX TTPOU3BOJAHBIC B KaueCTBE
JIEKApPCTBEHHBIX CPEJICTB.
Tema 10. /Iexapcmeennvle cpeocmea Ha 0CHOBe CYNbphanunamuoos



CuHreTnyeckue aHTHOAKTEpUaJIbHBIE CPEACTBA TPYNIbl CYIb(PaHUIAMHUIOB:
o0mass  XapakTepUCTHKa,  KJIacCUpUKAIMs W MEXaHWU3M  JEHCTBUSL.
KoMOuHupoBaHHbie Cylb(paHUIaAMUIbI.

Tema 11. /lexapcmeennwle cpedcmea Ha 0CHO8e NUPUOUHA

JlexapcTBEHHBIE CpEJICTBA HA OCHOBE MHPHUJMHA: OO0IIas XapaKTepUCTHUKA,
KJaccu(uKalus 1 CBOICTBa.

Tema 12. /lexapcmeennvie cpeocmea Ha 0CHO8e 0APOUMYPOBOIL KUCI0MbL

OO6mras xapakTepucTHKa, KiacCu(pUKaIlus, CBOMCTBA U MEXaHU3M JCHCTBUS
IPOU3BOJIHBIX 0APOUTYPOBOM KHCIIOTHI.

Tema 13. /lexapcmeennwle cpedcmea Ha 0CHOBE AIKAIOUO08

[IpuponHble HMCTOYHHUKH, METOJbI BBIJICJICHUS W OYUCTKHU aJIKaJIOHUJIOB.
Knaccudukanus, ¢u3nMKo-XMMHUYECKHE CBOWCTBA W MEAUIIMHCKOE MNPUMEHEHHE
AJIKaJIOUIOB.

Tema 14. J/lexapcmeennvie cpeocmea Ha 0CHO8e AHMUOUOMUKOG

OO0mast  xapakTepucTHKa, CIOCOObI  MOJY4YeHUS M Kiaccudukanus

AHTUOMOTHUKOB.

Ilpumepnuiit nepeuenv eonpocos no pazoeny 4. 0131 n0020moeKuU K
20Cy0apcmeeHHoOMY IKIAMEH).

1. buodapmanuss — TeopeTHUecKash OCHOBA TMOJYYEHHS JIEKapCTBEHHBIX
cpeactB. Konuenmus 6uodapmanum.
2. ObecnieyeHne KavyecTBa JICKAPCTBEHHBIX CPECTB.

3. OCHOBHBIE 3Talbl U METO/IbI OLICHKH Ka4€CTBA JIEKAPCTBEHHBIX CPE/ICTB.

4. JlekapCTBEHHbIE W JMArHOCTHYECKHWE CPEICTBA — IPOU3BOJHBIE S-
anemenToB |lA u |A rpymm.

5. JlekapcTBEHHBIE CpeACTBA — Mpou3BOAHBIE p-27eMeHTOB VIIA—-IIA rpynm.

6. JlekapCcTBEHHBIC M JTMAarHOCTHYECKHE CpeICcTBa — mpomsBojHbie - u f-
snementoB VIIIB-II B rpynm.

7. JlekapCTBEHHBIE CPEJICTBA HA OCHOBE CIIUPTOB U (PEHOJIOB.

8. Hecteponanbie NpOTUBOBOCTIATUTENBHBIE CPEACTBA.

9. JlekapcTBEHHBIE CPEACTBA HA OCHOBE AMUHOKHUCIIOT U UX MPOU3BOJHBIX.

10. JIekapcTBeHHBIC CPEACTBA HA OCHOBE CYyJb(haHMIaAMUIOB.

11. JIekapcTBEeHHBIE CPEACTBA HA OCHOBE MUPUIAMHA.

12. JlekapcTBEeHHBIC CPEACTBA HA OCHOBE OapOUTYpPOBOI KUCIIOTHI.

13. JIekapcTBEHHBIE CPEICTBA HA OCHOBE aJIKAJIOUOB.

14. JlekapcTBeHHBIE CPEACTBA HA OCHOBE aHTUOUOTHUKOB.



INPAKTUYECKAA YACTb

Pa3zgea 1. Yueonas qucuuminiua «buo- 1 HAHOAHAJIUTHKA»

CuryannoHHas 3a1ada:

C noMoripto GuoceHcopa HeoOX0AMMO KOHTPOJIUPOBATh YPOBEHD IIFOKO3HI B
KpOBU B JMana3oHe KoHueHTpauuid 4—8 mMM. MOXHO 1M AaHHBIM MOHOCAaXapuml
aHAJIM3UPOBATH C IMOMOILIBIO MMEIOIIEr0oCs aMIEPOMETPUUYECKOTO (PEPMEHTHOIO
OroceHcopa, eciiu BeJIMYMHa KOHCTaHThl Muxasnuca ¢pepmenTa cocrapiusier 4 MM.



NHOOPMALUNOHHO-METOAMNYECKAA YACTb
OcHOBHaA MTepaTypa

1. IlesenvkoB, A.B. Heopranuueckas xumus. YueOnux/ A.B.
[lleBenbkoB, A.A. [dpo3nos, M.E. Tamm; nox penakuueit A.B. IlleBenbkoBa. —
Mockaa: Jlabopatopus 3Hanui, 2021. — 586 c.

2. JKcOenrsaeB, AWM. Anammtudeckas XuMus. XUMHYECKHE METOJBI
aHanu3a : y4yeOHoe mocoOue sl CTYIEHTOB BBICHIMX YYEOHBIX 3aBEICHHUUN IO
(dapmaneBTHUECKUM U XuMudeckuM cnenuaibHocTsM / AWM. XKebGentses, A.K.
Kepunocek, N.E. TanyTtb. — 2-¢ uza. — Munck : HoBoe 3Hanue : Mocksa : UH®OPA -
M, 2020. — 541 c.

3. MenbscuroBa, U.B. AHanutuueckass xumus : yueOHOe mocoOue st
CTYJICHTOB YUpEKJACHUMN BBICIIETO 00pa30BaHUS MO CIEUATBHOCTIM «buomorusy,
«buoskonorusty, «buoxumus», «Mukpobuonorus» / U.B. Menscurosa : BI'Y. —
Mumnck : BI'Y, 2021. — 183 c.

4.  bynanoB, B.B. Xumunueckas kuHeTuka : ydeOHoe mocobue / B.B.
bynanos, T.H. Jlomoga, B.B. Peiokun. — Cankrt-IletepOypr : Jlansb, 2022. — 288 c.

5. IMumonox, M.B. Xumus BBICOKOMOJEKYISPHBIX COCIMHEHUN:
yuebHoe nocodue / M.B. IlIumonok. Munck : Beisiimas mkona, 2021. — 624 c.

6. @apmaneBTuueckas xumus : yueOHuk / [aBT. kosuiekTuB: K.C.
Bbanbiknosa u ap.]; mox pen. I'.B. Pamenckoit — M. : JlabopaTopus 3nanuii, 2021. —
637 c.

[lononHuTenbHas nnuTepaTtypa

1. OCHOBBI aHATUTUYECKONW XUMHH : YIEOHHK JJISl CTY/. BYy30B, 00Yd. IO
XMM. HampaBjeHusM : B 2 T. / mox pea. FO.A. 3omoToBa. — 6-¢ u3j., nepepad. u JIOII.
— Mocksa : Akanemusi, 2014. T. 1 : / [aBt.: T.A. bonpmosa u ap.]. — Mockaa:
Axanemus, 2014. — 391 c.

2. PeytoB O.A., Kypu A.JL., bytun K.I1. Opranuueckas xumusi: B 4 T. — M. :
MI'Y, 2004-2007.

3. MeukoBckuii, JI.A. Xumudeckas TepMogrHaAMuUKa: yueOHOe mocodue B 2-X
y. / JILA. MeukoBckuii, A.B. baroxun — Musnck : BI'Y. — U.1: ®enomenonornueckas
tepMoauHaMuka. OCHOBHbBIE TTOHATHS, (ha3oBbie paBHOBecHus. — 2012. — 144 c.

4. MeukoBckuii, JI.A. Xumudeckas TepMoarHaAMUKa: yueOHOe mocobue B 2-
x 4. / JI.LA. MeukoBckuii, A.B. bioxun — Munck : BI'Y. — U. 2: Tepmoannamuka

MHOTOKOMIIOHEHTHBIX CHCTEM. XuUMHUYeCKre pPaBHOBECHSI. DIIEMEHTHI
craructryeckoit tepmonuHamuku. — 2013. — 200 c.
5. Jlykomckuii, 10.A., ®PU3UKO-XUMHUESCKHE OCHOBBI JJICKTPOXUMHH /

H0.A. Jlykomckwuii, FO.JI. TamOGypr. — Honrompynusrii: M3gatenbckuit Jlom
«HaTennexTy», 2008.

6. JlorunoBa, H.B. OOmas ¢apmainieBTudeckass xumusi: yued. mocooue /
H.B.JIorunosa, I'.H1. Ilono30B. — MH. : BI'Y, 2012. — 255 c.
1. Jlornnosa, H.B. ®apmaineBTrueckas XuMus: BOIPOCHI U 3aJaud K

pa3neny«OCHOBHbBIE ATanbl KOHTPOJISI KauyecTBa JIEKapCTBEHHbIX cpeacTtB» / H.B.
JlormnoBa. — MH. : BI'Y, 2012. — 18 c.






