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1. Iles1b 0OCBOEHUA JUCIUIIIAHBI
Leab ocBOeHMS AUCHMIIMHBI - (QOpPMUpOBaHHE OOIIECTIPO(ECCHOHANBHBIX KOMIIETECHIINN
(OIIK) Ha OCHOBE CHCTEMHBIX 3HAaHUW OO0 OCHOBHBIX XHMHUYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHMYECKHX IPOLIECCOB HA MOJEKYIIPHOM M KJIETOYHOM YPOBHSX; O CTPOCHMM M MEXaHU3Max
(GYHKIMOHUPOBAHUSL OHOJOTMYECKH AaKTHUBHBIX COCAMHEHHM; (OPMHPOBAHHME €CTECTBEHHOHAYUHOTO
MBIIIICHHS 0aKalaBpOB-OMOTEXHOJIOTOB.
[Iporpamma paspaborana B cootBercTBHH ¢ ®I'OC BO mo nampaienuto moaroroBku 19.03.01
buotexHonorus, yrBepxaeHHbINH npukazoM MunoOpuayku Poccun ot 10 aBrycra 2021 roma Ne736.

2. Mecto aucunminnbl B ctpykrype OITIOII
JuctumnnuHa otHocuTes K biioky 1 wactu OITOII, e€ u3yuenue ocymectBisercs B 1-3 cemecTpax.
Jlj11 0OcBOEHUS TaHHOW JAUCUHUIUIMHBI HEOOXOIMMBbI 3HAHUS, YMEHUS U HaBBIKH, CHOPMUPOBAHHBIE

MPYU U3YYECHUHN NPEAIIECTBYIOMMNX JUCIUILIVH.

3HaHMsI, YMCHHUS U HABBIKY, IMOJYYCHHBIC NMPU M3YyYCHUH TAHHOW TUCIUILUTUHBI HEOOXOIUMBI IS
YCHENIHOTO TPOXOXKJEHUS YYEOHBIX M TPOU3BOJCTBEHHBIX NPAKTUK W OCBOCHUS IMOCIEIYIOIINX
JIVICITATIITNH.

3. IlepeyeHb MJIAHUPYEMBIX Ppe3yJbTATOB OOy4YeHHs] 1O JHCUHHILUINHE,
IUIAHMPYEeMbIMH Pe3yJIbTaTaMH 0CBOEHHUsI 00pa30BaTeIbHON MPorpaMmm

COOTHECCHHBIX C

Pe3ynbrarel OCBOCHHS AWCHMILTUHBI CPOPMYIUPOBAHBI B COOTBETCTBHH C MPOPECCHOHATHHBIM

CTaHJIapPTOM:
— «CrenuaaucT Mo MPOMBINIICHHONW (apManuu B 00JacCTH 0OECICUCHHSI KadecTBa JICKAPCTBEHHBIX
cpenctB» (3apeructpupoBad B Munrocte Poccun 20 urons 2017 r. N 47480, yTBep)kKIeH MPUKA30M OT
22 wmas 2017 r. N 429H) (nmpou3BOACTBO (apMaleBTUYCCKUX CYOCTAHLMM, IPOU3BOACTBO
JIEKApCTBEHHBIX IpENnapaToB W MaTepuajoB, MPUMEHSIEMBIX B MEIWLUMUHCKUX LEISAX, Hay4dHbIE
WCCTIEIOBaHUST U DPa3pabOTKM B 0OJIACTH E€CTECTBEHHBIX W TEXHMUYECKMX HayK, BeIEeHHE padoT,
CBSI3aHHBIX C (papMmalieBTUUECKOH CHUCTEeMOW KayecTBa MPOM3BOACTBA JIEKAPCTBEHHBIX CPEACTB)
(MH>XKEHEpHI B MPOMBIIUICHHOCTH M Ha MPOW3BOJCTBE, CHEIUAINCT MO MPOMBINIJIEHHON (apMaluu B

oOnactu o0ecrieueHus KauecTBa JICKAapCTBCHHBIX CpeI[CTB)

Kon [Tnanupyemble pe3yiabTaThl O0y4eHHs
U COZIepKaHUE 3HaTh Ywmetp Brnaners HaBbIKaMu
KOMIIETEHLINU

OIIK-1. CrmocobOeH wu3y4aTh, aHaIU3UPOBATH, HCIOJIb30BaTh OMOJIOTMUECKHE OOBEKTHI W TMPOIECCHI,

OCHOBLIBAsICb Ha 3aKOHAX H©W 3aKOHOMCPHOCTAX MATCMATHYCCKUX,

OMOJIOrHYECKUX HAYK 1 UX B3aMMOCBA3AX

¢buznyeckux,

XUMHUYCCKUX H

Uonk-1.4 1. OcHoBubie 3akonsl | 1. [IpoBoauTh husmko- 1. IlpaBunamu
[Tons3yercs oOmieil XuMum, a Takke | XUMHUUECKHE Pacu€Thl; Oe3omacHoi paboThI B
3aKOHAMH U CHOCco0BI ux | 2. [Iporuo3upoBathb XUMUYECKOM
3aKOHOMEPHOCTS | IPUMEHEHUS JUTSL | HaTpaBJICHUE naboparopuu
MU XUMHYECKHX | PELICHHS CaMOIPOM3BOJILHOTO 2. Metogom
1 OMOJIOTUYECKUX | TEOPETHUECKHIX W | IPOTEKaHUS TPOIIECCOB B KOJIMYECTBEHHOTO
HAayK U UX NPUKIIAJHBIX 33/1a4. OpraHusmMe aHanmm3a
B3alMOCBS3bIO0 2.0cHoBHBIe TIOHATHS U | 3. [IporHO3MpOBaTh
OOBSCHATh CBsI3b | HANpaBliEeHHE U CMEICHUE
MEXTy HUMH. paBHOBECHUS] OOMEHHBIX H
OKHCITUTEIHHO-
BOCCTAHOBMTENBHBIX PEAKLIUI




4. O0beM IMCHUILVIMHBI B 324€THBIX ¢IHHULAX C YKAa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX YacoB,
BbIICJCHHBIX HA KOHTAKTHYI0 padory o0ydarumuxcs ¢ npemnojasartesneM (10 BHAAM Yy4eOHBIX
3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4arouXcs

HanmeHoBaHMe pa3/IesioB TUCIUILTHHBI KonrtakTHas ayauropHas CamocrosTenpHas
paboTa o0yJaronmmxcs ¢ paboTa, B TOM YUCIIe
MperoiaBaTelieM B 4acax, B KOHCYJIbTaIHH
TOM YUCIIC
-
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1 | Pazgen 1. Xumus kak Hayka. CTpoeHue 8 16 - - - - 7 -
BEIICCTBA.
1 | Paznmen 2. OcHoBHbIe pu3nko-xumudeckue | 10 20 | - | - - 4 7 -
3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUIECKUX
MIPOIIECCOB
IIpome:xxyTouHasi aTTecTalUs: 3a4eT 18 36 | - - - 4 14
2 | Paznen 3. KoMmnekcHble coeTMHEHUS 4 8 -| 6 - - 7 -
2 | Pa3nen 4. OCHOBBI XUMHH PACTBOPOB 14 10 | - | 12| - 4 7 -
Bcero 18 18 | - | 18 4 14
IIpomexyTouHAs aTTECTANMS: 3a4eT
3 | Paszmen 5. Xumust OMOTEHHBIX 3JIEMEHTOB. 18 36 | -] 18 | - 4 32 -
Bcero 18 36 | -] 18 4 32
IIpomexyTouyHas aTTeCTANMA: IK3AMEH - - - - - 36 -
Bcero 54 0 | -3 | - 48 60
HToro mo nucuunjnHe 180 196

5.Copnep:xanue JUCHMILIMHBI (MO1YJ5), CTPYKTYPHPOBAHHOE MO TeMaM (pa3ieiaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKaAAEMHUYIECCKUX YaCcoB 1 BU/10B y‘leﬁﬂblx 3aHATHH
5.1. Conep:xanue pa3iesioB AU CHUILIMHBI

Kon HanmenoBanue Kpatkoe conepxanue paszienon
KOMIIETEH- paszenos
007031
1 cemecmp

Paszpen 1. Xumus kak Hayka. CTpoeHue BeliecTsa.
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Ctpoenue aToma

MecTo XUMUM B CHCTEME €CTECTBEHHBIX HayK, IpPEICTABICHUS O
muddepeHMatul 1 UHTETPAll XUMHUUA C OHOJOTHed, (QHU3UKOW U
JIpyTUMH €CTECTBEHHBIMH  HayKaMH. Ponp  xumumm  kak
MIPOU3BOIUTENILHON CHIIBI OOIIECTBA.

ATOMHO-MOJIEKYJISIPHOE Y4€HHUE, €ro 3HaueHHe [UId COBPEMEHHOMN
XMMHUH.3aKOH KPaTHBIX OTHOLICHUIT. ATOMHBIE opOuTan (S-, p-, d-, f-).
MHOro3J1eKTpOHHbIE aTOMBI. [TpuHIUIBI 3aI10JIHEHUS
aTOMHBIXOpPOUTANICH SIEKTPOHAMMU: TNPHHLIXI HAUMEHBLICH 3HEPruw,
3anperta [laynu, npaBuiio ['yHna.

OcHoBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA.

[lepronnyHOCTh U3MEHEHUSI CBOMCTB aTOMOB. PazMep aTOMOB M HOHOB.
OpOuTanbHBIM, KPUCTALIOXMMHUYECKHH W KOBAJCHTHBIM PaguycChl
aTOMOB. 3HAa4Ye€HUE TEOPUI CTPOEHHsI aTOMa B XUMUU U OMOJIOTUH.

[lepuoanueckuit | Dtanbl pa3BUTHUs EPUOAMUECKOTO 3akoHa. CTPyKTypa MepuoaNIEeCKOM
3aKOH U cucteMbl. [lopsnakoBelii Homep anemeHTOB. llepuonsl, cemelicTBa
MepUoANYECcKasl | AIEMEHTOB, YHCIO D3JIEMEHTOB B Mepuoje. ['pynmbl U MOATPYIIIBI
cucreMa 9JIeMEHTOB. BapuaHTbl U300pa)KeHHs] TMEPUOJUYECKOM  CHCTEMBI
anemenToB JI.W. | (kopoTkue U AMHHBIE BapuaHThl). [lepuoanueckoe n3aMeHeHne CBOMCTB
MenneneeBa XUMHUYECKUX 3J1eMEHTOB. [ pynmnoBas u Tunosas aHanoruu.Bropuunas u
BHYTPEHHSIS IEPUOANMYHOCTD. XapPaKTEPUCTHUKA CBOWCTB 2JIEMEHTOB U UX
OCHOBHBIX COEIMHEHHMI MO UX IMOJIOKEHUIO B MEPUOAUYECKON CUCTEME.
OOmenayuynoe u ¢miocopckoe 3HAYCHHUE MEPHOIUICCKOTO 3aKOHA

J.M.MeHneneena.
Xumuueckas OCHOBHBIE XapaKTEPUCTUKA XHUMHYECKOW CBA3U. OJIEKTPUUYECKHM
CBSI3b MOMEHT JUIIOJsI W HalpaBJIE€HHOCTh  CBsi3u.  HaceiaemocTtsb
KOBAJICHTHOM CBSI3HU. [Honspuzanus XUMUYECKON CBA3HU.

HamnpaBnennocts koBajieHTHON CBsI3M.OCHOBBI METOAA BAJICHTHBIX
cszeit (MBC). BanerntHocts. KpaTHOCTh XUMUYECKON CBS3H.

JlBa MexaHu3Ma 0Opa30BaHMsS KOBAJICHTHOW CBS3U: 0000IIECTBICHHE
HECMapEeHHBIX 3JIEKTPOHOB U JOHOPHO-AKIENTOPHOE B3aUMOJICHCTBUE.
[Ipupona XMMHYECKOW CBA3M B  KOMIUIEKCHBIX  COCIUHEHUSIX.
XUMUYECKas CBSI3b B TBEPJIbIX HEOPTAHUYECKUX BEIIECTBAX.

Pa3nes 2.0cHOBHBIC PU3HMKO-XUMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHUA

XUMHYECCKHUX NMMPOLECCOB.
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OcHoBHbIE
TEpMOJUHAMUYEC
KHE MOHATHS U
ONpPEIECTICHUS.
IlepBoe Hauaino
TEPMOJUHAMUKHU

Tepmonnnamuueckass cucrema.. TepMoIMHAMUYECKUE TapaMETPHI,
¢GyHKIMU cocTosiHUST U mpouecca. [loHsATHEM TepMOIuHAMHUYECKOM
PaBHOBECHH.

[TepBoe Hauamo TepmoavHaMHUKUA. POPMYIUPOBKU MEPBOIO 3aKOHA
TEPMOANHAMMKH. 3aBUCUMOCTb BHYTPEHHEN S3HEPTUH OT TEMIIEPATYPHI U
o0bema. Terora u pabora kak ¢opMbl nepeaayu sHepruu. Paborta
pacIIMpeHHs UICAIBHOTO Ta3a MPH pa3iMyYHbIX Mpoleccax. DHTAIBINA.
CrangapTHble yciaoBHs. 3aBHUCHUMOCTb SHTAJbIMH OT TEMIEpPaTyphl.
3akoH ['ecca.

Bropoii u Tperuit
3aKOHBI
TEPMOJIMHAMUKH.
MaremaTudeckui
arnmapar
TEPMOJUHAMUKHU

@OopMyIMPOBKH BTOPOTO 3aKOHA TEPMOJUHAMUKHU. DHTPOIINS U €€
cBoOMCTBa. AOCOIIOTHOE 3HAYEHHE PHTPOITUH U BBIYUCICHHE U3
ONBITHBIX TaHHBIX. CTaTUCTUYECKUI XapaKTep BTOPOIo 3aKOHA
tepmoarHamMuku. Popmyna boinsumana. TpeTuit 3aK0H TEpMOAVMHAMUKH
(mocrynar Ilnanka, reopema HepHcta).

®dynnameHTangbHble ypaBHeHUs [ 106ca. OCHOBHBIE
TepMoauHaMudeckue GyHKimu: sHeprust [ mb0ca u sHeprus
l'enpMronsua.

TepMmoanHaMUUeCKue MOTEHIIMAIIBI, KX CBS3b C TOJIE3HOU paboTO.




Crannmaptabie 3Heprun [ m66ca oOpa3oBaHus BEmEeCTB. TaOIHIIbI
TEPMOAMHAMHYECKUX BEIUYUH. PacueT u sKcriepuMeHTaIbHOE
orpeesiecHue H3MeHEHHs SHeprun [ m00ca B XUMUYECKHUX PEaKIIHSIX.
VpaBuenus ['n66ca-I'enbmromnpiia u X BHIBO/I.

CxkopocTb
XUMHYSCKOM
peaKkiuu.
Karanus

OCHOBHBIE NOHATHS U IPEAMET XMMUYECKON KNHETUKH.
DKClepUMEHTAIIbHBIE METO/IbI U3MEPEHUS CKOPOCTH PEAKLIUU
(xuMuueckue, Gpusnueckue, reoxumuueckue). GakTopsl, BIUSIONINE HA
CKOPOCTh XUMUUYECKOU peakiinu. OCHOBHOM MOCTYIaT XUMHUECKOU
KHHETUKH (3aKOH JCHCTBYIOLINX MAacC) B TOMOT€HHBIX U F€TEPOTreHHBIX
cucremax. KoHcTaHTa CKOPOCTH XMMHUYECKON pPEaKIINH.

3aBUCUMOCTbh CKOPOCTH PEAKLMK OT TEMIIEpaTyphl. Y paBHeHHE BaHT-
T'odda u Appennyca. DHeprusi aKTUBALUU U METOMBI €€
SKCHEPUMEHTAIIBHOTO OIPEIEICHUS.

Karanu3s. Bunpl karanuza.BivsiHue katanu3aTopoB Ha CKOPOCTh
XUMHUYeCKUX peakuuii, Murubuposanue peakuuu. [Ipencrasienus o
MEXaHU3Me JIEUCTBUS KaTaau3aTtopoB. OCHOBHBIE CBOMCTBA
KaTaan3aTopoB (crenuduyeckas n30UpaTenbHOCTh, CHIXKEHUE YHEPTHH
aKTUBALIMH, BIUSHUE JUCTepCcHOCTH ). DaKTOPDI, BIUAIOIINE HA KaTaJln3
(BnUsIHME TEMIIEPATYPHhI, JaBICHUSI, PACTBOPHUTES, AKTUBATOPOB U
WHTHOUTOPOB).

Kunernueckuii u
TEPMOJMHAMUYEC
KUU DOAXOIbI K
XUMHYECKUM
PaBHOBECHSAM

OOpatumble U HeOOpaTUMble XUMHYECKHE peakuuu. XHUMUYECKOe
paBHOBecue. Kunermuecknii moaxon. I'OMOreHHoe M TreTeporeHHoOe
paBHOBecus. KoHCTaHTa paBHOBECUSI B TOMOTE€HHBIX U T'€TEPOTrCHHBIX
cucremMax. TepMOJUHAMUYECKUM MMOAX0Jl K XUMUYECKOMY PaBHOBECHUIO.
OyHaamMeHTanbHOEe ypaBHeHHMe [ub6bca U ero mnpuMeHeHHe K
XUMHUYECKUM paBHOBECHSM. XHMHUECKas I€pEMEHHAas. YpaBHEHHE
M30T€PMbl XMMHMUYECKOW pEaklMH, €ro BbIBOJ, AaHAIN3 YCJIOBHI
PaBHOBECHS] M CAMOIIPOU3BOJIBHOIO MPOTEKAHUSI XUMUYECKOW peaKkIuu.
CBsI3b KOHCTAaHTBl PaBHOBECHS XMMHYECKOM pEakuuu U SHEPTUH
I'm66ca. IlpuBenennass sHepruss [mOOca W ee HCMIONB30BaHUE TIPHU
pacyeTax XMMUYECKUX PABHOBECHH. DKCHEPUMEHTAIILHOE ONpEEICHUE
W pacyeT KOHCTAaHThl paBHOBECHS IO TaOaUIaM CTaHAApPTHBIX
tepmoarHamudeckux BemuuuH. Cease Mexay K, Kc m K. BeBon
3aBUCHUMOCTH KOHCTAHTbl PaBHOBECUS OT TEMIIEpaTyphl. YpaBHEHHE
n300apel Baut-I'odda. BrnusHue naBneHus u TemmepaTypbl Ha COCTaB
PaBHOBECHOU cMecu. PaBHOBecHsI B peasIbHBIX cUCTeMax. PaBHOBecus B
TeTEPOre€HHBIX CUCTEMAX.

Pa3zgen 3. KoMmiiekcHbIe coeTMHEHUS
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Komruiekcusie
COEITMHEHUS

CoBpemenHoe coJiep)KaHue MOHSATHUSA «KOMIUIEKCHBIE
coemuaeHus»  (KC).  Crpykrypa KC:  1meHTpadbHBIE  aToM
(xommIekcoo0pa3oBaTens), TUTaH kI, KOMILJICKCHBIA WOH, BHYTPEHHSSA U
BHEUIHAS cdepbl, KOOPAWHALMOHHOE YHCIO LIEHTPAJbHOTO aTroMa,
JNEHTaTHOCTHJIMTaH/I0B. CIIOCOOHOCTh aTOMOB PA3IMYHBIX AJIEMEHTOB K
KOMILIEKCOOOPa30BaHUIO.

[Tpupona xumuueckux cBsazedd B KC. OOpasoBanue wu

nuccormaius KC B pacTBopax, KOHCTaHTBI 00pa3oBaHUsS M KOHCTAHTHI
HECTOWKOCTU KOMILIEKCOB.
Knaccudpukanmmss u  Homenkmarypa KC. KowmruiekcHbie KHCIOTHI,
ocHOBaHus U conu. [Tu-komruiekcel. KapOoHMpl MeTamnoB. XenaTHbie
u MaKpOLHUKINYECKUE KC. buonornueckas poJIb KC.
MertannodepMeHTbl, TOHATHE O CTPOCHHHM WX AaKTHUBHBIX IICHTPOB.
Xumuaeckue ocHoBbI puMeHeHns KC B Gpapmanmn 1 MeTuInHE.

Pasnen 4. OCHOBBI XUMHH PACTBOPOB.
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PacTtBOpBI
HEAJIEKTPOJIUTOB

O06macTh )XUIKOTO cOCTOSTHUA. Boa - BakHEHIIMIA pacTBOPHUTEIb,
cTpoeHue BoJipl. OnpeienieHue NOHITHS «pacTBOpP». BUibl pacTBOPOB.
CrniocoOsI BhIpayKeHUSI KOHIIEHTpAIMK pacTBOpoB. PacTBopenue u
pacTBOpUMOCTh. PacTBOpUMOCTH TBEP/IBIX BEILIECTB B BOJIE.
KoaddunmeHnt pacTBOpUMOCTH U €ro 3aBUCUMOCTb OT TEMIIEPATYPBhI.
Kpussie pactBopumoctu. Kpucramin3zanus TBEpIbIX BEIIECTB U3
pacTBopoB. PacTBOpUMOCTh Ta30B B KUAKOCTAX. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B OT TEMIEPATYPhl U UX MAPLHAIBHOTO JIABJICHUS U
MPUCYTCTBUS 3IEKTPOIUTOB. 3akoHbl ['eHpu u JlansToHa. MneanbHbie
ra3oBbI€ U )KHUJKUE pacTBOpbI. Peanbubie pactBopbl. KoadduumeHnt
akTuBHOCTH.KoJuMraTiBHBIE CBOMCTBA PACTBOPOB HEIIEKTPOIHUTOB.
3akon Baat-I'odda. Ocmoc 1 ero posb B )KU3HEACATEILHOCTH
KUBOTHBIX U PACTUTEIIBHBIX OPraHU3MOB.

[ToHsATHS O MapUHATHHBIX MOJBHBIX BEIMYMHAX U METOAAX UX
onpenencHus. YpaBHenue [ 'nboca-/lrorema. Bzanmocsizu
MapIHATEHBIX MOJILHBIX BEJIMYUH, aKTUBHOCTEH M KO PHUIIMEHTOB
aKTUBHOCTEM, BRITEKAIONNX U3 ypaBHeHus ['n66ca-/lorema.

PactBops1
JIEKTPOJIUTOB

N3oTonnueckuit koappunuent. OcMOTHYECKOE IaBJICHUE, TaBICHUE
HACBIIIEHHOT0 Tapa pacTBOPUTEIS, TEMIIepaTypa KUIIEHHUs U HavaJia
KpucTaJlJIn3allu. OCHOBHBIE IT0JIOKEHUS TCOpHUU BHGKTpOHHTquCKOﬁ
nucconuanuu Appenuyca. Kuciaorsl, 0CHOBaHUS U COJIM € TIO3ULIUU
TEOPUH IEKTPOIUTHUECKOHN auccorranuu. O6paTUMOCTh IIporecca
JMCCOLMALIUY CIa0bIX 3JIEKTPOJIUTOB, CTENIEHb U KOHCTAHTa
nuccouuanuu. 3akoH pazoasienust OctBanpaa. Kaxyiascs ctenenb
JMCCOLMALUY CUIIbHBIX 3JIeKTposInTOB. [ToHsATHE 00 MOHHOM aTMOCdepe.
AKTHUBHOCTB JIEKTpOJIUTa, K03(ppunmeHT akruBHocTH. oHHAs cuita
pactBopa. CTaHJapTHOE COCTOSIHUE PACTBOPEHHOIO AJIEKTPOJIUTA U
pactBoputens. Teopus Jlebasi-I'tokkens. Poib 37eKTpoauTOB B
KHU3HEIeATeIbHOCTH OPraHU3MOB.

Kucnors! u
OCHOBaHUA

CoBpemeHHbIE IpEJICTaBICHUS 0 KHCJIOTHO-OCHOBHOM
B3auMmozeiicteuu.  IIporosurnueckas teopus  bpencrema-Jloypu.
[ToHsiTHE O COMpSKEHHBIX KHUCIOTaX MOCHOBaHUsAX. [Iporonurnueckue
peakuuu. ComnocTaBlIeHHE TEOPUI KUCIOT U OCHOBaHUN AppeHuyca H
MPOTOJINTUYECKOW TEOpUU JUIsl BOJAHBIX pacTBopoB. KosmuecTBeHHas
OLICHKa KHUCIOTHOCTH cpenbl. VoHHOE  IpoM3BENEHUE  BOJBI,
3aBUCHUMOCTh OT TeMIiieparypsl, pH pactBopa. Bogopoansiil noka3arensb
OMOJIOTMYECKUX XKHUJIKOCTeH. 3HayeHHe IMOCTOSHCTBAa BenuuuHbl pH B
Oouonormueckux mnporeccax. Ilonstue o OydepHbIX pacTBopax.
KuciaoTHO-OCHOBHBIE paBHOBecHsT M TJaBHbE Oy(epHble CHCTEMBI B
OpPraHM3ME YEIOBEKa.

OOMeHHBIE
pEaKIu B
pacTBopax

Honnble peakuumu B pacTBopax. MoHHO-MojekymspHas ¢opma
3allMCH YPAaBHEHUN XMMHUYECKUX peakuuid B pacTBopax. Hampasienue
IIPOTEKAHHUA  PEAKUM B  pacTBOpax  JJEKTPOJIMTOB. Y CIOBHS
MPaKTUYECKH HEOOpaTUMOTo MPOTEKaHMsI MOHHBIX peakiuil. [Ipoueccs
KOMIUIeKcooOpa3zoBaHus B pacTtBopax CwmelleHHe paBHOBECHH B
pacTBopax KOMIUIEKCHBIX COEIMHEHUH. 3HaueHHe KOMILJIEKCHBIX
coeMHeHUl B Owuosormu. Peakuuu HeHTpanuzamuu U peakuu
ruaponu3a cosed. CreneHb W KOHCTaHTa Tuaposnsza. DakTopsl,
OTpeNieNiAoNe CcTeneHb ruaponu3a. OOpaTuMmblii U HEOOpaTHUMBIA
ruzponus. Poss ruaponnza OMoOpraHMUECKUX COEAMHEHUH B IPOLIECCAaX
KHU3HEICATENIBHOCTU. | '€TepOreHHble  paBHOBECUS B PacTBOpaX.
[IpousBenenue pactBopumocTd. OOpa3oBaHue U PACTBOPEHHUE OCAKOB.

OKHUCITUTENBHO-

06111351 XapPaKTCPUCTHUKA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX




BOCCTaHO- npoueccoB. BaxkHeie OKUCIUTENIN U BOCCTAHOBUTENH. BiausHue
BUTEILHEIC peaKIMu Cpeibl Ha XapakTep NpoayKToB peakiuu. CTaHIapTHbIC
peaKkuuu B OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIMANIBI. HanpaBnenue
pacTBOpax. MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiuii. MeTo b1
COCTaBJICHHS] YPABHEHHUI OKUCIUTEIIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHM.
Pa3znen 5. XuMusi OMOreHHBIX JIEMEHTOB.
Uonk-1.4 O61mas O6mas xapakrepuctuka. OcodennocTu nojoxkerus B [1CH, peakiuu ¢
XapaKTEepUCTUKA | KUCIOPOJOM, rajjoreHaMu, MeTauiaMu, okcuaamu. Bona kax

S-3JIEMEHTOB.
Onementsl [A-1IA
rpyImmn

BayKHEllIlIee CoOeTMHEHUE BOJOPO/Ia, e (pU3NUecKre U XMMHUECKHe
CBOMCTBA. AKBAKOMILIEKCHI i KPUCTAJUIOTUIPATHI.

O6mas xapakrepuctuka. MiamMmeHeHue cBorCTB 31eMeHTOB IIA rpymnmbl B
cpaBHeHuu ¢ [A.

buonoruueckas poib s-3IeMEHTOB-METAJNIOB B MUHEPaIbHOM OallaHCce
opranuszma. Makpo- u MUKpPO-S-35ieMeHThI. COeTMHEHUSI KAIbIUs B
KOCTHOM TKaHHU, CXO/ICTBO MOHOB KaJbIIHs U CTPOHIUS, U30MOP(HOE
3amenienue (mpodiema ctponusi-90):

TokcuunocTh OGepuiunsg. XuMUYECKHEe OCHOBBI TPUMEHEHUS
COCITUHCHUH JINTHS, HATPHS, KAJIMsI, MAarHUs, KaJIbIHs, Oapus B
MeIUIMHe. AHAJTUTHYECKHE peakinu S- aneMeHnToB |- [IA rpynm.

OOmas
XapaKTEePUCTHKA
d->emMeHTOB .
Onementsl 1B —

VI rpymm.

OOmast xapakrepucTrka d-31eMeHTOB. XapaKkTepHble 0cobeHHoCTH d-
JJIEMEHTOB: TIEpEMEHHBIE CTENICHN OKUCIICHHS, 00pa30BaHue
KOMILIEKCOB, OKpacka COeJMHEHUH (IPUUMHBI €€ BOSHUKHOBEHUS).
OO1w1ast XxapaKTepUCTHKA, CXOACTBO U OTIMYHUE OT FJIEMEHTOB TPYIIIbI
HIA; f-3nements! kak ananoru d-anementoB LB rpymnmer. O0mue
3akonomepHoctd KO u OB cBolicTB coenqunenmii d-aneMeHToB npu
MepPexX0/i€ OT HUBILIUX CTENEHEN OKUCIEHUS K BBICIIUM CTEIEHSIM
OKHCJICHHUS Ha TIPUMEpe COSAUMHEHUN XpoMma.

buonoruueckoe 3nauenue d-snementoB VI rpynnel. Xumnyeckue
OCHOBBI IPUMEHEHUS COEAMHEHUH Xpoma, MOIHOieHa 1 Bosib(pama B
KOJIMYECTBEHHOM aHaJIM3E.

XUMUS
snemenToB VIIB
u VIIIB rpymm.

OO1m1ast XxapaKTepUCTHKA IPYIIIIHI.

Maprasnen. OOmias xapakTepUCTHKA. XUMUYECKasi aKTUBHOCTh
MIPOCTOr'0 BEIIECTBA, CIIOCOOHOCTh K KOMIUIEKCOOOPa30BaHHIO
(xapOOHMIIBI MAapraHua).

OOmas xapakrepucTuka rpynmnsl. Jlenenue snementoB VIIIB rpymnmsl Ha
3JIEMEHTHI CEMENCTBA JKeJle3a U IUIATHHOBBIE METAJLIbI.

OO1m1ast xapakTepUCTHKA SJIEMEHTOB CEMENCTRA JKee3a.

XKenezo. Xumudeckast akTUBHOCTb IPOCTOTO BEIECTBA, CIIOCOOHOCTH K
KOMIUIEKCOOOpa30BaHUIO.

XHWMHYECKUE OCHOBBI IPUMEHEHUS KENE3a U XKEJIE30COAEPIKAIUX
IIPENapaToB B MEJUIMHE.

Kobanbt u HUKeNb. XUMUYEcKast aKTUBHOCTD IMTPOCTHIX BEIIECTB B
cpaBHeHuu ¢ xxenezom. Coequnenus kodanpta (I1) u (1), Hukens (11),
KO u OB xapaktepucTtku, cocoOHOCTb K
KoMILIekcooOpazoBanuto(peakuus Yyraesa). Hukenb u ko6anbT Kak
MHUKPO3JIEMEHTHI, KopepMmeHT-B12. XuMuueckre 0OCHOBBI MPUMEHEHUS
COEMHEHUI KoOalbTa U HUKEJIS B MeTUIIMHE. AHATUTUYECKHE PEaKIIUU
anemenToB VIIB u VIIIB rpymnm.

OO01m1ast XapaKTEepUCTHKA 2JIEMEHTOB CEMENCTBA IJIATHHBI.

OneMmeHTH! 1B 1
[IB rpymn.

OOmas xapakTepucTika rpynmbl. Ou3nveckne ¥ XUMHUECKHUE
CBOMCTBA MIPOCTBHIX BELICCTB.

Coemunenus meau(l) m (II), ux KO u OB xapakrepucTukw,
CIOCOOHOCTh K KOMIUIEKCOOOpazoBaHHi0. KoMIUIEKCHbIE COeIMHEHHS




veau (II) ¢ ammuakom, aMHUHOKHCIOTaMU, MHOTOATOMHBIMU CIIUPTaMHU.
KoMIekcHBIN XapakTep MeIb coaepkamux (EepMEHTOB M XUMH3M HUX
NercTBUs B MeTabonnyeckux peakuusx.[lpuponsa okpacku coeauHeHUI
Meau. XUMUYECKHE OCHOBBI TPUMEHEHHS COCIUHEHUH Meau B
menunune.Coenunenust cepebpa, mx KO u OB xapakrepucTuku
(bakTepurnuaHble  cBoWicTBa HMOHa  cepebpa). CmocoOHOCTh K
KOMIUIEKCOOOpa30BaHNIO, KOMIUIEKCHBIE COEJAMHEHUs cepedpa cC
raJIOTeHUIAMH, aMMHAKOM, THOCYIb(haTaMu. XUMHUYECKHE OCHOBBI
MIPUMEHEHUSI COeIMHEHUN cepedpa B KauecTBe JIeYeOHbIX MpernapaToB.

3onoto. Coegunenusi 3omota(l) u 3omora (IIl), ux KO u OB
XapaKTePUCTHKH, CIIOCOOHOCTh K KOMILIEKCO0Opa30BaHUIO.
XUMHYECKHE OCHOBBI TIPUMEHEHUS B MEIUIIMHE 30JI0TAa U €ro
COCTUHEHU.

O6mas xapakrepuctukal|B rpymnrsr.

[Muuk. OOmas XxapakTepuCcTUKa, XHUMHUYECKas aKTUBHOCTh
npocroro BeuiectBa, KO u OB xapakTepuCTUKU COECAMHEHUM IMHKA.
KomriekcHble coeTuHEHNS [IMHKA.

KomruiekcHas mpupo/ia UHKCOIEpKAIX (PEPMEHTOB U XUMHU3M
WX JeWcTBUSA. XUMHYECKHE OCHOBBl NPUMEHEHHUS B MEIULIUHE
coeuHEeHU 1uHKa.KaaMuii W ero coeauHeHWss B CPaBHEHUU C
AQHAJIOTUYHBIMU COCTUHEHUSIMU IIHHKA.

Pryre. OOmias xapakTepuCTHKA, OTIMYUTEIBHBIE OT IIMHKA W
KaJMUsl CBOWCTBA: TOHIKEHHAs XUMHYECKas aKTUBHOCTH MPOCTOTO
BEILIECTBA, KOBAJICHTHOCTh 00Pa3yeMbIX CBS3€H C MSATKHUMU JIMTAHJIAMU,
o0Opa3oBaHHe CBA3M MEXAYy aroMaMH pTyTu. OKHUCIIEHUE PTYTU Cepoil U
azoTHoi kucinoroi. Coegunenus prytu (I) u pryru (II), ux KO u OB
XapaKkTepuCTHKu, crnocodHocth prytu (I) uw  pryrm (1) «
KOMIUIEKCOOOpa30BaHUIO. XuMu3M TOKCHYECKOTO JENUCTBUSA
COCIMHEHUN KaJMHsI W PTYTU. XUMHUYECKHE OCHOBBI TPUMEHEHUS
COEIMHEHUH PTYTH B MEAUIMHE.

OOmas
XapaKTePUCTHKA
P-dTEMEHTOB.
Onementsl 11TA
TPYIIIBI.

OO011ast XapakTepuCTUKA IPYIIbl. DJIEKTPOHHAs AePUIIUTHOCTD U
€€ BIMSHHE HA CBOWCTBA DJIEMEHTOB M HMX COEIMHEHMH. [3MeHeHue
YCTOMYMBOCTU COEJUHEHUH CO CTENEeHsAMH OkuciaeHus +1 u +3 p-
anemenToB IIIA rpynmsl.

bop. OOmas xapakrepuctuka. IIpocTsle BemecTBa U UX
XUMHUecKkas akTUBHOCTb. bopunapl. CoenuHeHUs ¢ BOAOPOJOM
(Oopanbl), OCOOEHHOCTHM  CTEPEOXUMHM U  TPUPOABI  CBSA3M
(TpexuienTpoBsie cBsi3M). ['mapunodopatel. ['anuasl 6opa, TUIPOIU3 U
KOMIUIeKcooOpa3zoBaHue. bBopHbI aHruapua M OOpHBIE KHUCIOTHI,
paBHOBECHE B BOJHOM pacTBope. boparbl - mpou3BOJHBIE pa3IMYHBIX
MOHOMEpHBIX U TOJMUMEPHBIX OOpHBIX KucinoT. Hartpuii Terpabopar.
O¢dupel O60opHON KuchoThl. KadecTBeHHas peakiuss Ha Oop u e€
UCMOJb30BaHUE B (hapMalleBTMUECKOM aHaiu3e. buosjoruueckas poJjb
60opa. AHTHCENTUYECKHE CBOWCTBA OOPHON KUCIIOTHI U €€ coJie.

Amomunuii. O0mas xapakrtepuctuka. [Ipoctoe BemiecTBo u ero

XUMHUYECKass  AKTUBHOCTb. Pa3HOBMIHOCTH  OKCHAA  AJIIOMUHUS.
[IpuMeHeHne B MeTULIVHE.
AmdorepHOoCTh THUApPOKCHIA. AmoMHHAThl. VOH allOMUHHUS Kak
KOMILIIEKCO0Opa3oBaTeb. be3BonHbIe conu ATIOMUHUS u
kpucramtoryaparsl.  OcoOeHHoctu  crpoeHus. [amunel.  [mapun
amoMuHUS U anaHatbl. KBacipl. @DU3MKO-XMMHUYECKHE OCHOBBI
IIPUMEHEHUSI COEAVHEHUH aJlOMUHUS B MEIULUHE. AHAIUTUYECKUE
peakuuu p-3iueMenToB IArpynmnst




Onemedtsl IVA u
VA rpynm.

O6mas xapakrepuctuka |VA rpymnisl.

OOm1ast XxapaKTEepUCTHKA Yriaepoaa. AJUIOTPOITNYECKUE MO (PHUKAIINN
yriepoza. Tunsl rubpuan3anuy aToMa yriiepoia u CTpoeHHe
yriepoacoAepkKaluX MOJIEKYJl. YTJIepo KaKk OCHOBA BCEX
OpPraHUYECKUX MOJIEKYJI.

XUMUYECKUE OCHOBBI UCIIOJb30BaHUSI HEOPIAaHUYECKUX COEMHEHUN
yriepoza B MeauuuHe U ¢papmanuu. Kpemuuii. O01mias XxapakTepUCTHKA.
OCHOBHOE OTJIMYHE OT YIJIEPOAA: OTCYTCTBUE T-CBS3U B COCAMHEHMSIX.
OneMeHTsl NOArpyMbl repManus. O01as XapakTepuCTUKA.
OnoBoxiopucroBogopoanas kuciora. Okcuasl. Oxcun ceunia (IV) kak
CHJIBHBIH OKHCIHUTENb. AMPOTEPHOCTh THAPOKCHI0B. PacTBOpHMEBIE 1
HEpacTBOPHUMBIE COJIM 0J10Ba U cBUHIA. OB peakuuu B pacTBopax.
XHUMH3M TOKCHUYECKOTO EHCTBHUS

O6mas xapakrepuctuka VA rpymmsl. A30T, pochop, MBIIIBSK B
opraHusMe, Ux Ouojgoruyeckas poib.

AHAIIMTUYECKHUE PEAKIINU P-AJIEMEHTOB V IPYIIIBL.

DJIEMEHTHI
rpynns! VIA.

OO01as xapakTepuCcTUKa TPYIIIBL.

Kucnopoa. O6mas xapakrepuctuka. Poib KHCIopoia Kak 0JHOTO U3
HauOoJee pacIpOCTPAHEHHBIX JIEMEHTOB U COCTAaBHOW 4acTH
OOJIBIIIMHCTBA HEOPTAHUUECKUX COSAMHEHUMN

Bogopon nepokeug (H202), ero KO u OB xapakTepuctuku,
MIPUMEHEHUE B MEIUIIMHE.

Cepa. O6mias xapaktepuctika. CnocoOHOCTh K 00pa30BaHHUIO
romouenei. XMMU4EeCKUE OCHOBBI IPUMEHEHUS CEPBI U €€ COCTUHEHUN
B MEJMIIMHE. AHATUTUYECKUE peakiuu p-3ieMeHToB VIA rpymnbl
Cenen u Temryp. Ob6mas xapakrepuctuka. KO u OB cBoiicTBa
BOJIOPOJIHBIX COEMHEHMH U uX coyiel. Okcuabl U KUciaoThl, ux KO u
OB cBoiicTBa (B CpaBHEHUH C MTOJ00HBIMU COECUHEHUSIMU CEPBI).
buonornueckas ponsb ceneHa.

DneMEeHTHI TPy
VIIA-VIIIA.

OO6mass xapaktepuctuka Tpynnbl. OcoOble cBoiicTBa ¢TOpa Kak
Haubosee 3JIeKTPOOTPULIATEIBLHOIO eMeHTa. [IpocThie BemecTBa, UX
XUMHYECKask aKTUBHOCTb.

CoenuHeHns rajoreHoB ¢ BopoponoM. PactBopumocts B Boze; KO u
OB cBoiicTtBa. oHHBIE M KOBaJICHTHBLIC TallWAbl, MX OTHOIICHHE K
JeMCTBUIO BOJBI, OKUCIUTeNneil W BoccTaHoBUTened. CnocoOHOCTh
¢Topua-uoHa 3aMelaTh KHUCIOpOJA (HampuMmep, B COEIUHEHUSX
KpeMHHs). [alloreHuI-MoHbl  KakK  JIMFaHAbl B KOMIUIEKCHBIX
coenquHeHusAX.[loHsATHE 0 XUMU3MeE OaKTEPULIMIHOTO NEHCTBUS XJopa U
iona. IlpumeHeHne B MeAMIMHE, CaHUTapuu U (apMaluu XJIOPHOH
W3BECTH, XJIOPHOM BOJIbI, IIpENapaToB akTUBHOTO XJOpa, HoJAa, a TaKxke
COJISTHOM KHUCIIOTBI, (TOPHIIOB, XJIOPUAOB, OPOMHJIOB M HOIUIOB.
AHanutnueckue peakiuu p-anemeHToB  VIIA rpynmsl p-3ieMeHTbI
rpynnel VIII. O6miast xapakrepuctika, PU3MUECKHE U XUMHYECKUE
CBOMCTBa MHEPTHBIX (OJIArOPOJIHBIX) ra30B.

5.2. Jekuuu

No
Pa3nena

HanmenoBanue
JIEKITUHA

Kozx- IlepedyeHp yueOHBIX BOIIPOCOB ®opMbl IIpaktu-
BO MIPOBEACHUS | dYecKas
4acoB IIOJr0-
TOBKa
(Imy/
TTHIT)

1 cemecmp




Paznen | Crpoenue aroma 1. ATtomHO-MonekynsipHOe yueHue. | OuHas [THIT
1 2. CtpoeHue sjpa.
3. IloBeaeHue >IE€KTPOHA B aTOME.
4. MHOT03JIEKTPOHHBIE ATOMBI.
5. Ilopsinok 3amosiHeHUs
aTOMHBIXOpOUTANEH.
6. IleppoaM4HOCTH U3MEHEHUS
CBOMCTB aTOMOB.
Ilepnonnueckuit 1. CtpykTypa nepuoaudeckou Ounas [THII
3aKOH U CHUCTEMBI.
IepuoOIHYECcKast 2. IlepuopsL.
CHCTEMa JIEMEHTOB 3. I'pynmsl.
.. MenneneeBa 4. Ilepuonyeckoe U3MEHEHNE
CBOMCTB XMMHUYECKHX 3JIEMEHTOB.
XuMuyeckas CBs3b 1. OcHOBHBIE XapaKTEPUCTUKHU Ounas [THII
XUMHYECKOW CBSI3H.
2. OCHOBBI MET0/1a BAJICHTHBIX
cszeit (MBC).
3. IIpencraBienue o METOAE
MoJeKyisipHbIxopouTaneir MMO.
4. MexXMONEeKyIsIpHOE
B3aUMO/ICIICTBUE U
KOMIUIEKCOOOpa3oBaHue.
5. MonHas cB3b.
6. Meramnueckas CBS3b.
Paznen | OcHoBHBIE 1. TepmonuHamMudeckasi CucTeMa. Ounas ITHII
2 TEPMOJMHAMHYECKHE 2. IlepBoe Ha4asI0 TEPMOINHAMUKH.
MOHSITHUS U 3. Tepmoxumus.
OIIpEEIICHUS.
IlepBoe Hauano
TEPMOJIMHAMUKH
Bropoii u Tpernii 1. ®opmynupoBKH BTOpOro 3akoHa | OyHast [THIIT
3aKOHBI TEPMOJMHAMUKH.
TEPMOJIMHAMUKH. 2. DHTpOIUS U €€ CBOMCTBA.
MareMaTuyeckuii 3. Maremarnueckuil anmnapar
anmnapar TEPMOJUHAMUKHU.
TEPMOJIMHAMUKH
CxopocTb 1. [TpenmeT XUMHUYECKOM Ounas [THII
XUMHUYECKON KHHETHUKH.
peakunu. Katanus 2. ®akTOopHI, BIXSIONIUE HA
CKOPOCTb PEaKIIHH.
3. MosiekyJIsSIpHOCTh U TTOPSIAOK
peaxkuu.
4. 3aBUCUMOCTb CKOPOCTH PEAKIINN
OT TEMIIEPATYPHI.
5. Karanms.
Kunernueckuii u 1. XumMudeckoe paBHOBECHE. OuHas [THII

TEPMOJIMHAMUYECKU I
MOJXOJIbI K
XUMHYECKUM
PaBHOBECHUAM

2. 'OMOreHHOE U reTeporeHHoe
paBHOBeECHS.

3. KoHcraHnta paBHOBECHS.

1. CmenieHne XUMHYECKOTO
paBHOBECHUS.

2. IlpyHIMN NOABM>KHOTO




paBHoBecus (JlelllaTense).
3. 3HaueHHEe XUMHUYECKHUX
PaBHOBECHIA.

Bcero 3a

1 cemectp:

184y.

0/18

Paznen
3

Kommiiekcurie
COEIUHEHUS

KoopaunanyonHas reopus
Bepnepa.

Howmenknarypa u kinaccuduxanus
KC.

Y CTOMYHNBOCTh KOMILIEKCHBIX
COCIMHEHUN.

KoHcTanTa HECTOMKOCTH.

Ounas

[THII

Paznen

PacTtBOpHI
HERJIEKTPOJIUTOB

1. Bona - Baxxuedmui
PacTBOPUTEIIb.

2. CriocoObI BBIpaYKEHUS
KOHIICHTPAIlUU PacTBOPOB.

3. PacTBOpUMOCTH TBEPABIX
BEILIECTB B BOJIE.

4. PacTBOpUMOCTH Ta30B B
KUJKOCTSIX.

5. @a3oBbIE TUATPAMMBI.

6. 3akon Baut-T'odda. Ocmoc.
7. Ucnonp30BaHne KOJUTUTaTUBHBIX
CBOMCTB PacTBOPOB JIJIsl pacuera
ko3 uImeHTa akTHBHOCTH U
ONpeIeTICHUs MOJISIPHOU MacCCHI.

OuHas

ITHIT

PacTtBOpsHI
AJEKTPOJIUTOB

1. I3oToHMUecKkmit KO3 PUIIUEHT.
2. 3akoH pa3baBnenus OcTBab/a.
3. Kaxymascs cTeneHb
JUCCOLIMAIINU CUJIbHBIX
AIIEKTPOJINTOB.

4. Nonnas cuiia pacTBopa.

5. Teopus Jle6as-Itokkens.

OuHas

ITHII

Kucmnoter un
OCHOBaHUA

1. CoBpemMeHHbIE NPECTABICHUS.
2. IlpoTonuTuyeckre peakium.

3. Nonnoe npousseneHue Boasl, pH
pactBopa.

4. Tlonsitue o 0ydepHbIX
pacTBopax.

OuHas

[THIT

OOMeHHbIE peakluu
B pacTBOpax

1. oHHBIE peakuy B paCTBOPAX.
2. YcinoBus NpPOTEKaHWs HOHHBIX
peaKkui.

3. ITpoueccsl
KOMILJIEKCOOpa30BaHus.

4. Peakuuu HeUTpanu3alUMu U
peaKuru TuIpoJIn3a CoeH.

5. T'ereporeHHsle paBHOBECUS B
pacTBopax.

Ounasg

[THIT

OKHCIIMTENIBHO-
BOCCTAaHOBUTEIbLHEIE
peakiuu B
pacTBopax

1. Baxkneiiine OKUCIUTENU U
BOCCTAHOBUTEIIH.

2. DNeKTpOJHBIE TPOLIECCHI.
3. DAEKTPOABHKYIIINE CHUIIBI.
4. MeTobl cocTaBleHUs
YpaBHEHUU.

Ounas

[THII




5. HanpaBneHnue npoTeKaHusl.
6. DNIeKTpoIN3 paciiaBoB U
BOJIHBIX PACTBOPOB COJIEH.

Bcero 3a 2 cemectp: 18u4. 0/18
Pasnen | Xumus OMOreHHBIX 1. O6mrast xapakTepucTrKa S- Ounas [THIT
5 JJIEMEHTOB. 3JIEMEHTOB.
OnemenTts! [A u [TA 2. Bona xak BaxkHei1ee
rpymni COEMHEHHE BOJOPOJIA.
3. Dnementsl |1A u 1A rpymm.
Ob6mas 1. Oburas xapakrepucTuka d- Ounas [THIT
XapakrepucTHka d- 3JIEMEHTOB
JJIEMEHTOB. 2. Dnements! 1IB rpynmsi.
OnemenTsl I11B — 3. Onementsl [IVB u VB rpynm.
VIB rpynn 4. buonornueckoe 3HayeHue d-
aneMeHTOoB VI rpynnsl.
XHUMHMS 3JIEMEHTOB 1. O6mas xapakrepucruka VIIB Ounas [THII
VIIB u VIIIB rpynn rpynmnsl. Maprasen.
2. O61as xapakrepuctuka VIIIB
rpymisl. JKene3o, KoOajbT.
3. O01as xapakTepucTuka
3JIEMEHTOB CEMENCTBA IJIATUHBI.
Onewments! IB u 11B 1. O6as xapakrepuctuka IB Ounas [THII
rpymni IPYIIIBL
2. Coequnenust meau(1) u (1).
Coenunenus cepedbpa. CoemMHEHHS
3omota(1) u 3omota (III).
3.006mas xapakrepuctuka |1B
rpynmsl. [uHk. PTyTs.
4. IlpumeHeHNs COEAMHEHNH PTYTH
Y IIMHKA B MEJTMITMHE U (apMaIvu.
Obmas 1. O0mias xapakTepucTuka rpynmnsl. | O4Has ITHIT
XapaKTepUCTHKA p- 2. bop.
JJIEMEHTOB. 3. AnroMUHUH.
Onements! [1TA 4. ®U3HKO- XMMUYECKHUE OCHOBBI
IPYTIIBIL. IPUMEHEHUS COEMHEHUI
QITIOMUHUS B METUIIMHE U
bapmaruu.
Onementsl [IVA 1. O6mas xapakrepuctuka [VA Ounas [THII
TPYIIIBIL. TPYIIIBIL.

2. Yrnepon. buonoruueckas poiib
yriepoja. XHUMHYECKHE OCHOBBI
UCTIOIB30BaHUSI  HEOPTaHHMYECKUX
COEIMHEHUH yriepoja B MEIUIMHE
u dapmanuu.

3. Kpemnuii. Mcnonb3oBanue B
MEIUIIMHE COCTUHEHNH KPEMHUSI.

4. O6mas xapakrepuctuka VA
TPYIIIBIL.

5. Azot. ®ochop. MbIIBSK.
XUMHUYECKUE OCHOBBI
UCTIOJIb30BAaHUS COSAUHEHHH P-
AJIEMEHTOB V TPYIIIHI B
(dbapMarieBTUYECKOM aHaJIN3e.




Onementsl VA -VIA
rpynmn

1. O6mas xapakrepuctuka VA -
VIA rpynm.

2. BogopoiHble COeTMHEHUS.

3. M'mapokcun u cojii aMMOHHUS.

4. Okcunnl a3oTa.

5. A30THas ¥ a30THCTAast KUCIOTHI U
UX COJIU.

6. ®ocdopnas kucnota u pochatsl.
2.Kucnopoa. XvUMUYECKHUE OCHOBBI
NPUMEHEHUS  JUKUCIOpoAa U
030Ha, a TakkKe COeAMHEHUN
KHCIIOpOJla B MEIWIHMHE U
dbapmanuu.

3. Cepa. XUMHUYECKHE OCHOBBI
MIPUMEHEHHUS Cephl U e
COCIMHEHUN B MEIUITNHE,
dapmaruu, hapManeBTHUYESCKOM
aHaJmn3e.

Ounas

ITHIT

Onementsl VIIA —
VIIIA rpynn

1. O01mas xapakTepuCTHKA TPYIIIHL.
2. l'anoreHsl.

3. p-3nemenThl rpynns! VIIIL

4. ODusuyeckue M XUMHUYECKUE
CBOIiCTBa WHEPTHBIX
(6maropoIHbIX ) Ta30B.

5.CBs3b SH/IEMUYECKUX
3a00/eBaHUN C  OCOOEHHOCTAMU
OMOr€OXMMHUYECKUX MPOBUHITHIM.

OuHas

ITHII

Bcero 3a 3 cemectp:

18

0/18

Hroro:

54

0/54

5.3. CemuHapbl

JlanHbI BuA pabOThl HE NPEAYCMOTPEH YUEOHBIM TJIaHOM

5.4. JlaGopaTopHble 3aHATHS

No HanmMmenosanue
Pa3nena 3aHATHUU

Koi-
BO
qacoB

Tema nabopaTtopHbIX paboT

®opmMma
IIPOBE/ICHUS

IIpakTu-
qyecKast
IIOATOTOBKA
g
ITHIT)

2 ceMecTp

Pa3znen | KommiexkcHbIe
3 COEIUHEHUS

1. ITomyyeHre aMmMuagyHOTO OuHas

KOMILIEKca cepebpa.

2. KOMILUIEKCOHOMETPHUUIECKOE
OMpeACIICHNUE KAJIbIWA, MarHusa 1
JKECTKOCTHU BOJIBL.

ITHII

Pasgen | PactBOpbI
4 HEDIJICKTPOJIUTOB U
JJIEKTPOJIUTOB

1. Ha0mronenue ssBnenus ocmoca. | Oynas

2. PocT «MCKYCCTBEHHOM KIIETKH
Tpayoe.

3. 'emonu3 u ma3momnus
SPUTPOLIUTOB.

ITHII

IPOJOKEHNE

1. Onpenenenue Ounas

KPHUOCKOIIMYCCKUM METOJIOM

ITHII




JIETIPECCUU PACTBOPOB (MU
OMOJIOTHYECKUX KUJIKOCTEH ).
Onpenenenre TeMIepaTypsl
3aMep3aHus YHUCTOTO
pacTBOPUTEIIS U PaCcTBOPA.

Pasgen | Kucnorsl u 6 1. Bnusinue pa3Benenus Ha pH Ounas ITHII
4 OCHOBaHUS O0ydepHoro pacTBopa.
2. Onpenencune 0ydepHoit
€MKOCTH pacTBOpPOB.
Bcero 3a 2 cemectp: 18 0/18
3 cemecTp
Pazgen | Xumus OuoreHHBIX 2 1. HCTpYKTaX MO TEXHUKE Ounas ITHIT
5 3JIEMEHTOB. 0e30macHOCTH
OnemenTtsl [A u I[TIA 2. JlaGopaTtopHas pabota
rpynm «QnemenTtsl |1A u llA rpynn»
Oo6ast 2 1. MHCTpYyKTaxX MO TEXHHUKE OuHas ITHIT
XapakTepucTHka d- 0€30MacHOCTH
3JIEMEHTOB. 2. JlaGopaTtopHas pabota
Onemenrts! [11B — «QnemenTsl [11B — VIB
VIB TPy
rpymn
XHUMHS 3JIEMEHTOB 2 1. MHCTpyKTa) 10 TEXHUKE Ounas ITHII
VIIB u VIIIB rpynn 0e30macHOCTH
2. JlaboparopHas pabota
«9nemenTtsl VIIB u VIIIB
TpyII»
Onewments! IB u 1B 2 1. UHCTpyKTaX MO TEXHUKE Ounas ITHII
rpynn 0€30MacHOCTH
2. JlaboparopHas paboTta
«QnemenTsl IB u 1B rpynm»
Obmas 2 1. MHCTpyKTaX MO TEXHHUKE Ounas ITHIT
XapaKkTepUCTHKA P- 0€301acHOCTH
AJIEMEHTOB. 2. JlaboparopHas paboTta
Onements! [1TA «QnemenTsl [IIA rpynnb»
IpYMIIBIL.
Onementsl IVA n 2 1. VHCcTpyKTa)X O TEXHUKE Ounas ITHII
VA rpynmnsl. 0e30macHOCTH
2. JlaboparopHast pabota
«QnemenTsl IVA u VA
TPYIIITBL»
Onementsl VIA 2 1. MHCTpyKTaX MO TEXHUKE Ounas ITHII
TpyHIIbI 0€30MMacHOCTH
2. JlaboparopHas paboTta
«OnemenTsl VIA rpynms»
Onementsl VIIA — 4 1. MHCTpyKTaX MO TEXHUKE Ounas ITHII
VIIIA rpynn 0€30MacHOCTH
2. JlaboparopHas pabota
«QnemenTtsl VIIA — VIIIA
TpYII»
Bcero 3a 3 cemecTp: 18 0/18
Hroro: 36 0/36




5.5. IIpakTnyecKkue 3aHsITUSA

No HanmenoBanue Kouin- [TepedeHn yueOHBIX BOITPOCOB ®opwma | [Ipakrtu-
Paszpnena JIEKIUI BO IIpOBE- | 4YecKas
4acoB JeHUsl | TOJIro-
TOBKa
(I
ITHIT)
1 cemecmp
Paznen | Ctpoenue aroma. 4 1. ATOMHO-MOJIEKYJIIPHOE yUEHHUE. Ounag | IIHII
1 [lepuoanueckuit 2. CtpoeHue siapa.
3aKOH U 3. IloBeneHue 37E€KTPOHA B aTOME.
nepuoaIecKast 4. MHOT03JIEKTPOHHBIE ATOMBI.
CUCTEMA 3JIEMEHTOB 5. [lopsiaok 3amoHeHHs] aTOMHBIX
. N.Menneneena opOuTaneil.
6. [lepnoAM4YHOCTH U3MEHEHUS CBOMCTB
aTOMOB.
MPOJOHKEHUE 4 1.CtpykTypa nepruoaudeckon CUCTEM: Ounas | IIHII
MIEPHO/IbI,
TPYIIIbL.
2. Ileproanueckoe N3MEHEHHE CBOWCTB
XUMHUYECKUX JIEMEHTOB.
XuMuueckas CBs3b 4 1. OcHOBHBIE XapaAKTEPUCTUKU Ounas | IIHII
XUMHYECKOW CBSI3H.
2. OCHOBBI METO/1a BAJICHTHBIX CBS3€EH.
3. MeToa MoJIeKyIsspHBIX opOUTaei.
4. MexxMONeKyIsIpHOE B3aUMOCICTBIE
1 KOMILJIEKCOOOpa3oBaHUE.
MIPOJIOJKEHHE 4 1. MoHHas CcBs3b. Ounas | IIHII
2. Metannueckasi CBs3b.
3. Pemenue 3amau.
Paznen | OcHoBHBIC 4 1. TepmonuHaMu4ecKasi CUCTEMA. Ounas | TIHII
2 TEPMOJIMHAMUYECKHUE 2. IlepBoe Ha4yano TEPMOIUHAMUKHU.
TIOHSITHS U 3. Tepmoxumus.
OINPEEIICHUS.
Bropoit u tperuit 4 1.®opmyanpoBKH BTOPOTO 3aKOHA Ounas | IIHII
3aKOHBI TEPMOJIMHAMUKH.
TEPMOJTMHAMUKH 2. DHTPOIUS U €€ CBOMCTRBA.
3. Pemenwue 3amau.
Cxopocts 4 1. IIpeameT XUMUYECKON KUHETUKH. Ounas | IIHII
XUMUYECKON 2. @akTOopHI, BIUSIOUIUE HA CKOPOCTh
peaxIuu. peaxiuu.
3. MonexkynapHOCTh U TOPSAJIOK PEaKLIUHU.
4. 3aBHCHUMOCTb CKOPOCTH PEAKLIUU OT
TEeMIIepaTyphl.
Karanuz 4 1.Karanu3. 'oMOreHHbIH 1 Ounas | IIHII
reTepOreHHbIN
2.DepMEHTATUBHBIN KaTalln3.
Kunernueckuii n 4 1. XumMuueckoe paBHOBECHE. Ounas | [IHII

TEPMOJIMHAMUYECKU I

2. KoHcTaHTa paBHOBECHS.




IMOAXOJIBI K 3.Pemenue 3amau.
XUMUYECKUM
paBHOBECHUSIM
Bcero 3a 1 cemecTp: 36 0/36
Paznen | KoMiuiekcHbie 4 1. Koopaunanuonnas teopusi Bepuepa. Ounas | IIHII
3 COCIMHECHUSA 2. Homenknarypa u knaccuduxanus KC.
MPOAOJIKEHUE 2 1. YcToiunBOCTh KOMIUIEKCHBIX Ounas | IIHII
COCIMHEHUN.
2.KoHcTaHTa HECTOMKOCTH.
3. Pemenue 3amau.
Pasgen | PactBOpbI 2 1. Boga — Ba)XHEWILIUI pacTBOPUTEINb. Ounag | IIHII
4 HERJIEKTPOJIUTOB U 2. CriocoObl BeIpaKeHUsI KOHIEHTPAIUU
AJIEKTPOIUTOB pPacTBOpOB.
3. PacTBOpUMOCTH TBEPABIX BEIIECTB B
BOJIC.
4. PacTBOPUMOCTH Ta30B B KHUAKOCTSX.
5. 3akon Bant-T'odda. Ocmoc.
6. M3oronnueckuii KO3 PUIIUCHT.
MPOAOJIKEHUE 2 1. 3akon pazbasnenus OcTBaabia. OuHas ITHIT
2. Kaxxymasicsi CTerneHp JUCCOIUAIuU
CUJIbHBIX 3JIEKTPOJIUTOB.
3. Monnas cuna pactBopa. Teopus
Jlebas-Xrokkens.
Kucnots! u 2 1. CoBpeMeHHBIE MPEACTABICHUS. Ounas | [IHII
OCHOBaHUS 2. IlpoTonuTUYECKHE PEAKIIUH.
3. NonHoe npousBeneHue Bojsl, pH
pacTBopa.
3. Ilonsitre o OyhepHBIX pacTBOpax.
4. Pemenue 3aiau.
OOMeHHbIe peakIiuH 2 1. MoHHbIE peakliMy B pacTBOpaXx. Ounasa | [IHII
B pacTBOpax 2. YcnoBus IPOTEKaHUsI HOHHBIX
peaKuui.
3. IIpoueccsl kKoMIIEKCOOpa30BaHMUsL.
4. Peakuy HEUTpanu3aluu U peakiuu
TUAPOIN3a COJICH.
5. I'ereporenHsie paBHOBECHS B
pacTBopax.
6. Pemienue 3amau.
OKuCIUTENbHO- 2 1. BaxHeiiime OKUCIUTENN U Ounas | [IIHII
BOCCTAaHOBUTEJIbHBIE BOCCTAHOBUTEIH.
pEaKIK B 2. DNEKTPOIHbIE TPOLECCHI.
pacTBOpax 3. DIIEKTPOABUKYILIUE CUJTTBI.
4. MeToabl cOCTaBIEHUs YPABHEHUM.
5. HanpaBneHue npoTeKkaHusl.
MPOJIOJIKEHUE 2 1. DnexkTponu3 pacIuIaBoOB M BOTHBIX Ounas | [IIHII
pacTBOPOB COJIEH.
2. Pemenue 3anau.
Bcero 3a 2 cemectp: 18 0/18
Pasnen | Xumus OMOreHHBIX 4 1. OO6muras xapakTepucTuka S- Ovynas [THIT
S) AJIEMEHTOB. AJIEMEHTOB.
OnemenTts! [A u ITA 2. Boga xak Baxkueliee




rpynn

COEIMHEHHUE BOJIOPO/Ia.
3. Onements! A u lIA rpymnm.
4. JlaGoparopHas paboTa.

Oo6mas
XapakTepucTuka d-
3JIEMCHTOB.
Onements I1IB —
VIB

TpyII

1. O6mas xapakrepucTuka d-3J1eMEeHTOB
2. Onementsl 1IB rpynmsl.

3. Onementsl IVB u VB rpymm.

4. buonoruueckoe 3HaueHue d-
3J1EMEHTOB VI rpymimsl.

QOunas

ITHII

XUMHSA 3JIEMCHTOB
VIIB u VIIIB rpynn

1. Obmras xapakrepuctuka VIIB rpynms.
Mapraner.

2. Obmas xapakrepuctuka VIIIB
rpymisl. JKene3o, KoOaJbT.

3. O0mmas xapakTepuCcTHKa SJIEMCHTOB
CeMECTBA IUIATHHBI.

4. JlTaboparopHnast pabora.

QOunas

ITHII

Onemenrts! [B u [IB
rpymnn

1. O6mas xapakrepuctuka |B rpynmsi.
2. Coequnenust meau(1) u (1I).
Coenunenus cepedbpa. CoemMHEHHS
3omnota(1) u 3omota (III).

3.06mmas xapakrepuctuka |1B rpynmsl.
[unk. PTyTh.

4. IlpumeHeHus1 COETUHEHUI PTYTH U
[IMHKA B MEMIIMHE U (apMaInu.

5. JlabopaTopHas pabora.

QOuHas

ITHII

Oomas
XapaKTePUCTHKA P-
JJIEMEHTOB.
Onementsl 1ITA

TPYIIIIBL.

1. O61as xapakTepuCTHKa TPYIIIIBL.

2. bop.

3. ATIOMHUHUIA.

4. ®U3UKO- XUMUYECKHE OCHOBBI
IPUMEHEHHS COCTMHEHUH aTIOMUHHS B
MeIUIUHE U (hapMaIH.

5. JlabopaTopHas pabora.

QOunas

ITHII

Onementsl [IVA u
VA rpynmnsl.

1. Obuias xapakrepuctuka [VA rpynsl.
2. Yraepon. buonorudeckast poib
yriaepoaa. XuMU4eCKHE OCHOBBI
MCIIOJIb30BaHUsl HEOPTaHUYECKUX
COEIMHEHUH YIiiepoa B MEIULMHE U
bapmanuu.

3. Kpemnuii. Micnonb3oBanue B
MEAMIMHE COeIMHEHUN KPEMHHS.

4. O6mas xapakTepucTuka VA TpyIIbL.
5. Azot. ®ocdop. MbIIbSK.
XHMMHUYECKUE OCHOBBI UCIIOJIBb30BaHUS
COEIMHEHUH P-3JIEMEHTOB V IPYyMIIbI B
(apMarieBTUUECKOM aHaJN3e.

6. JlabopaTopHas pabora.

QOunas

ITHII

Dnementsl VIA
TPYIIITBI

1. OGmas xapaktepuctuka VIA rpynmsl.
2. Kucnopoa. XuMu4uecKue OCHOBBI
NpUMEHEHHS JUKHUCIOPOa U 030Ha, a
TaKXe COCTMHEHNN KUCIIOPO/ia B
MEAWINHE U (hapMalliH.

3. Cepa. XUMHYECKHE OCHOBBI
PUMEHEHHS CEPhI U €€ COCTUHEHUN B

QOunas

ITHII




MeauIMHe, (hapMaruu,
(apMarieBTUUECKOM aHaJN3e.
4. JJaboparopnas paboTa.
Onementsl VIIA — 1. OOuras xapakTepUCTHKA IPYTIIIHIL. Ounas | IIHII
VIHIA rpynn 2. ['anmoreHsl.
3. p-anemenTsl rpynnsl VIIIL
4. du3ndeckrue 1 XUMAYECKIE CBOMCTBA
MHEPTHBHIX (06JaropoIHBIX) T'a30B.
5. CBs3b DHIEMHYECKUX 3a00JIEBaHUN C
0COOEHHOCTSMH OMOT€OXUMHUUECKUX
MIPOBUHITUH.
6. JlabopartopHas pabora.
Hrorosoe 3ausatue 1.ITpoBepka UHAMBUIYATbHBIX 3aJTaHUI Ounas TTHII
2.3ammra pedeparos
3.1ToroBoe TecTUpoBaHUE
Bcero 3a 3 cemectp 36 0/18
Hroro 90 0/45
5.6. KiimHn4yeckue mpakTHYecKHe 3aHsITHSA
JlauHbIi BU paObOTHI HE IPEIYCMOTPEH YUEOHBIM TUIAHOM
5.8. CamocTosiTe/IbHAs1 paboTa 00y4YaAOIIMXCS
HanmenoBanne TeMEI Bug camocTosTenbHOM OrneHoYHOE Komn-Bo Kon
JUCILHIUIHHBI WIIN BHEAYJIUTOPHOI pabOTHI CPENICTBO 4acoB/ KOMITETEHIIN
paznena oOyJaromuxcsi / KOHTPOJIb KOJI-BO u (i)
CaMOCTOSTEIIbHON PabOThI yac Ha
TTHIT
Paznen 1. Xumus kak | Hanucanue pedeparos, CoOGecenoBanue 713 Normk-1.4
Hayka. CtpoeHue MOJITOTOBKA TIPE3CHTAININ
BEILIECTBA. (ITHIT)
Pasnen 2. OcHOBHEBIE NunuBunyansHOE NunuBuayansHbie 7/3 Honk-1.4
(U3HKO-XMMHUYECKHE | BBIITOJIHEHUE PACUCTHBIX 3a1aHus
3aKOHOMEPHOCTH 3aJlaHui ¥ yIpaKHEHUI
MIPOTEKAHUS (ITHIT)
XUMHYECKUX
MIPOIIECCOB KoHTpoib caMocTosTebHON 4/2 Uonk-1.4
pabotei(ITHIT)
Pasnen 3. OcHOBEI [TpopaboTka y4ueOHOM H NunuBunyanbpHbIC 713 Uonk-1.4
KOOPIUHAIIOHHOM CIIPaBOYHOM JIUTEPATYPHI, 3aaHus
TEOPHH. JIEKIIMOHHOTO MaTepuasa 1mo
teme (ITHIT)
Pasznen 4. OcHOBEI Hamnucanne pedeparon NunuBuyanbHbIe 7/3 Wonk-1.4
XUMHH PACTBOPOB. MOJATOTOBKA 3aaHus
[IpezenTanuii (ITHIT)
KoHTposb caMoCcTOosATETbHON 4/2 Uonk-1.4
pabotei(ITHIT)
Pasnen 5. Xumus [TpopaboTka yueOHOI 1 TemaTuka OKIamg0B 32/16 Uonk-1.4
OMOT€HHBIX CIIPaBOYHOU JIUTEPATYPHI,
9JIEMEHTOB. JIEKIIMOHHOT'O MaTepua’a 1mo
TeMe,




MOJITOTOBKA JIOKJIa/1a K
Y4acTHIO B KOH(pEpeHIINN
(TTHIT)
KoHTpoib caMmocTosTenbHON 4/4 Wonk-1.4
pa6ote(ITHIT)
Kontpons DK3aMeH 36
Bcero vacos 108

6. IlepedyeHb Y4eOHO-METOAMYECKOr0 o0ecmedyeHUsi /JIA CAMOCTOSITEILHOH PadoThI
o0yuaruuxcst Mo JUCHUNJINHE
1) OOGmias 1 HeopraHUYECKast XMMHUS: y4eOHO-METOIUYECKOE MTOCOOUE K MPAKTUUCCKUM 3aHATUAM IS
cTyneHToB | kypca Hanpasierus moarotoBku 19.03.01 — buortexnonorus (nmpoduns — TexHomorus
nekapcTBeHHBIX npenaparoB) Yacte 1 / coct.: K. C. Dnpbekwsn, E. B. benuk, O. A. lroatoH [u ap.].-
Crasponons: U3x-so CTI'MY, 2018.- 88c.
2) OOrmas 1 HeOpraHUYecKask XUMHUs: YIeOHO-METOANIECKOE TIOCOOHE K MPAKTUICCKUM 3aHATHIM JIJIsI
cTyneHToB 1 kypca HanpasieHus moarotoBku 19.03.01 — buorexnonorust (mpoduns — TexHomorus
nekapcTBeHHbIX npenapatoB) Yacts 2 / coct.: K. C. DnpbexnsH, E. B. benuk, O. A. {roatoH [u ap.].-
Crasponoins: 1M3a-so CTI'MY, 2018.- 120c.
3) OOr1as 1 HeOpraHUYeCKask XUMHUS: YIeOHO-METOANIECKOE TTOCOOHE K MPAKTUIESCKUM 3aHATHSIM JIJIsI
CTYICHTOB 2 Kypca HanpasicHus moarotoBku 19.03.01 — buorexnonorus (mpoduns — TexHomorus
JeKapcTBeHHbIX npenapato). YacTs 3 / coct.: K. C. Dnpbeksbsn, E. B. benuk, O. A. {roaton [u np.].-
Craspomnons: U3n-Bo CtTTMY, 2016.- 136c.
4) JleKuMOHHBIN MaTepHai o AuciuiuinHe «O0MIas 1 HeOpraHMYeCKast XUMHSD»
5) MeTtonnyeckue peKOMEHAANN [0 OPraHU3aluu CaMOCTOSITEIbHON pabOThl CTYIEHTOB ITPH
W3YYeHUU JUCHUILTUHBI «OO0I1as 1 HeopraHM4ecKast XUMUS

7. OneHOYHBIC MATEPHAJIBI /I IPOBEACHUS TEKYIIero KOHTPOJISI X POMEKYTOYHOM aTTeCTAlHU
o0yuarouuxcst Mo JUCHUNJINHE

7.1 IlepedyeHb KOMIETEHIHI ¢ YKa3aHMEM 3TAaNOB UX (JOpMUPOBAHHA B NpoLecce 0CBOCHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

Ko xoMriereHmu Cemectp Otan GopMHUPOBAHHUS

OIIK 1.4 1-3 HaYyaJIbHBIA

7.2 Onucanue noka3sarejiei u KPUTECPHUEB U HIKAJ OLICHUBAHUA KOMIIeTeHLuii

Komnerennusi OIIK-1. Cnocoben wu3ydarb, aHaJIM3UPOBaTh, HCIOJIB30BaTh OMOJOTUYECKHE
OOBEKTHI M TMPOIECChl, OCHOBBIBASACH HA 3aKOHAX M 3aKOHOMEPHOCTAX MaTeMaTHYeCKHX, (PU3MYECKHX,
XUMUYECKUX U OMOJIOTUYECKUX HAYK U UX B3aMMOCBSI3IX

Honk-1.4
[Tonb3yeTcs 3aKOHAMH M 3aKOHOMEPHOCTSMM XUMHUYECKHMX M OMOIOTMYECKUX HAYK M UX B3aHMOCBS3hIO

OuenuBaemblii  pesynbTar | Kpurepun [Ipouenypa olleHUBaHUS
(meckpunTop) OIICHUBAHHUS Texymmii [TpomexyTounas
KOHTPOJb ATTecTanus
1. [Tpupony 1.AHanu3upyer CobecenoBanue CobecenoBanue
XMUMHYECKUX PEaKIMi | MPUPOAY XHUMHUYECKUX [TpakTHKOOPUEHTHPOBAHHOE
& | ¥ MEXaHH3MOB HX peakuuii " 3a7aHue
$ | IPOTEKaHHUs C y4eTOM | MEXaHH3MOB ux
® | KHHETHYECKOTO U POTEKAHUSI
TepMoauHamuueckoro | 2.Knaccudumupyer TectupoBanue CobecenoBanue
MOJIXO/I0B K XUMUYECKHE PEaKINH [TpakTHKOOPUEHTHPOBAHHOE




OIHUCAHUIO c y4eTOM 3a/1aHKe
XUMUYECKHUX KHMHETUYECKOTO u
IIPOLIECCOB C LETBIO TEPMOJIUHAMUYECKOTO
ONTUMU3ALNH II0JIX0JI0B
YCIOBUM HX 3.0ueHuBaer TectupoBanue, CobecenoBanue
[IPAKTUYECKON KUHETUYECKUU U cobecenoBaHne [IpakTUKOOpUEHTHUPOBAHHOE
peanuzanuu TEPMOAMHAMHYECKUN 3a/1aHHe
II0/IX0J1 K OIMCAHUIO
XUMHUYECKHUX
IIPOLIECCOB C LENbIO
ONTUMU3ALUH
YCJIOBUU HX
MPaKTUYECKON
peanzanuu
2. CBolicTBa 1. OnuceiBaeT Co0OecenoBanue CobecenoBanue
HEOPTaHWYECKNX CBOICTBA [IpakTHKOOPHUEHTUPOBAHHOE
COEIMHEHU U XUMHUYECKUX 3a/1aHKe
3aKOHOMEPHOCTH COEMHEHHI
WU3MEHEHUS ITUX 2. ®opmynupyer CobecenoBanue CobecenoBanue
CBOMCTB OT YCJIIOBHH U | 3aKOHOMEPHOCTH [IpakTUKOOpUEHTUPOBAHHOE
MeXaHu3Ma W3MEHEHUS 3a/laHue Ue
IIPOTEKAHUS PEAKIIMM | XUMHYECKHX CBOWCTB
OT YCJIOBUH U
MeXxaHHu3Ma
MIPOTEKAHUS PEaKLHii
3.HoBblie Xapaktepusyer NunuBunyansHoe | CobecenoBanue
HaIlpaBJICHUS B HOBBIE HAINpPAaBIICHUA B | 3aJaHUE [IpakTHKOOpPUEHTUPOBAHHOE
HEOpraHUYecKon HEOpraHUYeCcKOi 3a/laHue
XUMUHU XUMUU
1.IIpornosupoBars 1.CamocTosATENBHO WNunuBunyansHoe | CobecenoBanue
HalpaBJieHUE U COCTaBJISIET IPOTHO3 | 3aJlaHUE [IpakTuKOOpHUEHTHUPOBAHHOE
pe3yibTaT GU3UKO- pe3yabTaToB (hU3HKO- 3a/laHue
XUMUYECKHUX XUMHUYECKUX
IIPOLIECCOB U IIPOLIECCOB "
XUMHUYECKHUX XUMUYECKUX
IIpEBpaICHUI IIpEBPALLCHUI
& | Onosornyecku 2.Xapakrepu3yer WnnauBunyansHoe | CobecenoBaHue
S | BaXXHBIX BEIECTB HarpaBJICHUs 3a/laHue [IpakTHKOOpUEHTUPOBAHHOE
> IpUMeHeHHs 3a1aHue
pE3yJIbTaTOB
(hU3UKO- XUMHYECKUX
IIPOLIECCOB U
XUMUYECKHUX
MPEBPALLECHUI
OHMOJIOTMYECKH
BA)KHBIX BEIIECTB
= | 1.HaBpikamun pabotel | 1.CamocTosATensHO NunuBunyanpHoe | CobecenoBanue
g | B maboparopuu OCYILIECTBIISET 3aJlaHue [IpakTHKOOpHUEHTUPOBAHHOE
2 HEOpPraHUYecKoi MOATOTOBKY paboyero 3a/laHue
£ XUMHH; IPOBEACHUS MecTa IS
§ Hay4HBIX MIPOBEACHUS
5 | uccnenoBaHuH XUMHYECKOIO
3 | cunresa HCCIEA0BaHUS




HEOPraHUYECKUX
BELIECTB, aHAIN3a
pe3yJIbTaTOB
IKCIIEPUMEHTOB

2.Ilmanupyet Co0OecenoBanue CobecenoBanue
IIOCJIEOBATEIHHOCTD [TpakTUKOOpPUEHTHPOBAHHOE
MPOBEACHUS 3aJaHue

SKCIIEPUMEHTA

3.CaMOCTOATENLHO NunuBunyanpHoe | CobecenoBanue

MIPOBOJIUT 3aJlaHue [IpakTKOOpPHUEHTUPOBAHHOE
XAMUYECKHI 3aJaHue

IKCIIEPUMEHT

4. Ananusupyer CobecenoBanue CobecenoBanue

PE3YIIbTATHI [IpakTKOOpHUEHTHPOBAHHOE
MIPOBEACHHOTO 3aJaHue

XAMHYECKOI'0

HCCIEI0BaHUS

Onucanue mMKaJa OLEHUBAHUS

B pamkax OamibHO-pEHTHHIOBOM CHCTEMBI YCIIEBAEMOCTb CTYJAEHTOB MO KaKJIO0H AUCLUILINHE
OLICHMBAETCS B XOJ€ TEKYIIEro KOHTPOJISI M MPOMEKYTOUHON aTTecTauuu. MakCcUMalbHO BO3MOYKHBII
0ayu1 3a TEeKYIIMH KOHTPOJIb yCTAHABIMBACTCS PAaBHBIM 5 OayuioB. PeHTHHTOBBIM Oaimn 3a paboTry B
cemectpe QopmupyeTcss Kak cpegHee apudMeTHdyeckoe 3a Bce BHABI paboT 00ydarommxcs,
MIPEYCMOTPEHHBIX pabodeld mporpaMMoOi JTUCITUIUIMHEL. PeHTHHTOBBIN Oailt 3a dk3aMeH GopMUpyeTCs
U3 CIEQYIOIIMX COCTABJISAIOLIMX: OLICHKU 32 TECTUPOBAHME; OLIEHKA MPAKTUYECKUX HABBIKOB M YMEHUI;
cobeceZi0BaHUE 10 SK3aMEHAIMOHHBIM BOIIPOCAM.

PeliTuHrOBBII 0aui, BBICTaBISIEMBIH CTYIEHTY, (UKCUpYETCS B CHEIUAIBHON BEIOMOCTH H
JOBOJIUTCS 10 CBEACHUS CTYICHTOB.

IIkana nepecyera 6a/JI0B 10 JUCHHILIMHE TPH MPOMEKYTOYHOIH (hopme
aTTecTallMy MO JUCHUIIMHE — 3a4eT

bamn Onenka YpoBeHb chHOpMUPOBAHHOCTH
KOMIIETEHIIUH
ot 4,5 10 5,0 «3a4YTEHO» Bricokuii
ot 3,5 no 4,4 «3aYTEHO» Cpennuit
ot 2,5 1o 3,4 «3a4TEHO» [Toporosslii
MeHee 2,5 «HE 3a4TCHO» MuHuMaTbHBIN

OI_ICHKa 3a DOK3aMCH BBICTABJIACTCA C YYCTOM

MPAKTUYCCKUX HABBIKOB BO BpCMs SK3aMCHaA.

pPE3YyJIbTAaTOB CO6€C€I[OBaHI/IH n OICHKH

bann Oyenka Yposenw
cpopmuposannocmu
KoMnemeHyuu
ot 4,5 10 5,0 «OTIJIMIHO) Bricokmit
ot 3,5 10 4,4 «XOPOLIOY Cpennuit
ot 2,5 no 3.4 «YJOBJIETBOPUTEIILHOY IToporossiii
MeHee 2,5 «HEYJIOBJIETBOPUTEIBHO» MuHuMabHBII

OneHka «OTJMYHO» BBICTABISETCA OOydYamomemMycs, INyOOKO M TPOYHO YCBOMBILEMY
MIPOrpaMMHBIN MaTepuall, UCUYepIIbIBAIOIIe, OCIEI0BATEIbHO, TPAMOTHO M JIOTUYECKU CTPOHHO €ro

H3Jjlararomemy,

B OTBCTC KOTOPOro TECHO YBA3BIBAKOTCA TCOPHUA C HpaKTHKOﬁ. HpI/I 9TOM

oOydJaronuiicss He 3aTPYIHAETCS C OTBETOM MPU BUIOM3MEHEHHUH 3aJaHUs, CBOOOIHO CITPABJISETCS C
3aladyaMH, BONPOCAMU M JPYTUMHU BUJAAMH TMPUMEHEHHUS 3HAHUHM, IOKa3bIBa€T 3HAKOMCTBO C




MOHOTrpaduyecKkoil nuTeparypoil, NpPaBWJIbHO OOOCHOBBIBACT NPUHATHIE pEUICHUS, BIaJeeT
Pa3HOCTOPOHHUMU HABBIKAMH U TPHUEMAaMU BBHITIOJTHEHHUSI MPAKTUIECKUX PadoT.

OneHka «XOpomio» BBICTABISAETCS OOy4aloleMycs, TBEPAO 3HAIOLIEMY MPOTPAMMHBIN
MaTepuai, TpaMOTHO U IO CYLIECTBY €ro M3JararouieMy, KOTOPBIM HE JONYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE, NPABWIBHO IPUMEHSET TEOPETUYECKUE TIOJIOKEHUS NIPU PELIECHUU
MPaKTUYECKHUX paboT U 3ajay, BlaieeT HeOOXOJMMbIMH HABBIKAMU U TIPUEMAMU MX BBITTOJHEHHS.

OneHka «y/I0BJIETBOPUTEIBLHOY» BBICTABISETCS 00YyYaroleMycsi, KOTOPbI HMMEeT 3HaHUus
TOJIBKO OCHOBHOI'O MaTepuaia, HO HE YCBOWJ €ro JeTajled, JOIYyCKAaeT HETOUYHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYIMPOBKM, HApPYIIEHUS IOCIEAOBATEIbHOCTH H3JIOKEHHUS] [POTPaMMHOIO
Marepuaia U UCTbITBIBAET TPYAHOCTH B BBIIIOJHEHUN IPAKTUYECKUX HABBIKOB.

OneHka «Hey/AOBJeTBOPUTEIbHO» BBICTABIACTCS OOydarouieMycsi, KOTOPBI HE 3Haer
3HAYUTEJILHON YacTU MPOTrpaMMHOI0 MaTepHualia, JOIMYCKaeT OMIMOKH, HEYBEPEHHO BBITIOJIHSET WM
HE BBITIOJHSET NIPAKTUYECKUE PAOOTHI.

Hepeqeﬂb MNPAKTUIECCKUX HABBIKOB:

1. CaMOCTOSATENBHO OCYIIECTBISET MOATOTOBKY pabodero Mecra Jijisi IPOBEACHUS XUMUIECKOTO
HCCIIEIOBAHUS

[TnarupyeT mocinea0BaTeIbHOCT POBEACHHS SKCIIEPUMEHTA

CaMoCTOSATEILHO MPOBOAUT XUMHYCCKHI SKCIIEPUMEHT

AHaIM3UPYET pe3yIbTaThl MPOBEACHHOTO XUMUYECKOTO HCCIICTOBAHUS

Brnaneer nmpaBuiiaMmu 0€301acHOM paOdOThI B XMMHUYECKOM J1a00paTopuu

BrameeTr HaBBIKAMU 110 BBIITOIHEHHIO KOJIMYECTBEHHOIO aHAIN3A

[TpoBOAMT (PU3UKO-XUMHUYECKHE PACUETHI

[IporHo3upyer HampaBleHHE U CMEIICHUE paBHOBECHS OOMEHHBIX M  OKHCIUTEIBHO-
BOCCTAaHOBHMTEIbHBIX PEaKIIHi

©ONDUAWN

7.3 TunoBble KOHTPOJbHbIC 33IaHUSl MM HHBbIC MaTEPHAJIbl, HEOOXOAMMBbIC JJIsI OLECHKH

3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [JEATEJbHOCTH, XAPAKTEPU3YIOLIUX 3Talbl

(popMHpOBaHUSI KOMIIETCHIIHI B IIpolecce 0OCBOCHHUsI 00pa30BaTeIbHON NPOrPaMMBI

3aueT BBICTABIAETCS IO pe3yjabTaTaM pabOThl B CEMECTpe, NpHU Cclaue BCEX KOHTPOJIbHBIX
MEpOINPHUATHM, IPELYCMOTPEHHBIX TEKYIIUM KOHTpoJIeM ycrneBaeMocTu. Ilpoumenypa 3aderakak
OTJENbHOE KOHTPOJIBHOE MEpPONpPUSTHE HE MPOBOJUTCS, OLEHMBAHUE 3HAHUU O0Oydarollerocs
IIPOUCXOIUT 10 PE3YJILTATAM TEKYILErO KOHTPOJIS.

Bonpocs! 1151 NPOBEPKH YPOBHA TEOPETHYECKOH MOATOTOBKH 00y4YaI0Ierocs:

1. CoBpemeHHOE mpejicTaBlieHUE O CTpOeHHUU aroma. I[lopsnok 3amoiHeHHs! ypoBHEH, NMOIypoBHEH U
opbwuraneii cornacuo npuniuny [laynu, npasuny I'yHna. S, p, d u f - anemenTsI.

2. Ilepuonnuecknii 3akoH /.M. MenzaeneeBa M €ro TpakTOBKAa HAa OCHOBAHWU COBPEMEHHOW TEOpUH
cTpoeHus aroMa. PU3HUECKHil CMbICIT HOMeEpa nepuona. Ilepuonst u cemencrsa. [ pymnmnel U MOATPYIIIILL.
3. KoBanenTtHas cBsi3b. VloHHas CBSI3b KaK MPEENbHBIN CITydail OJSIPHON KOBaJeHTHOH cBsizu. [loHsTHE
BAJICHTHOCTH U CTETICHU OKUCIICHUS.

4. Mexanu3Mm 00pa3oBaHusl KOBAJICHTHOM XUMHUYeCKOW CBs3H. HacelaemMocTs W HampaBiIeHHOCTh
KOBAJICHTHOM CBSA3U, T U G - CBSA3b.

5. IlepBoe Hauano TEepMOJMHAMUKU. DHTAJIbIUSA. ODHIAOTEPMHUECKHE U SK30TEPMHUYECKHE pEeakllvu,
IIPUMEPBIL.

6. [loHATHS O CaMONPOW3BOJIEHO MPOTEKAOIINX IpOIeccax. DHTPONUS - Kak (DYHKIMS COCTOSTHUS
CUCTEMBI. 3aBUCUMOCTb SHTPOIIUH OT arperaTHOro0 COCTOSIHUS BELIECTBA, €0 MPUPOABI U TEMIIEPATYPHI.
7. JlaiiTe ompezneneHue MOHATHUSM: CTAllMOHAPHOE COCTOSIHHE, PAaBHOBECHOE COCTOSIHUE, IMEPEXOHOE
coctosinue. [TapameTpsl cUCTeMbI U YHKIIUU COCTOSHUS.

8. Dueprus ['mOOca — KpuTepwii CaMONPOU3BOJIBHOTO TMPOTEKAHUS H300apHO-U30TCPMUICCKIX
IIPOLIECCOB B 3aKPBITHIX CUCTEMAX. DK33p- U SHIAIPIOHUYECKHUE ITPOLIECCHI.



9. DHeprus ['m66ca. [IpornozupoBannue HaAMpPABJICHHS CAMOIIPOM3BOJBHO MPOTEKAIOIIUX IMPOIECCOB B
W30JIMPOBAaHHBIX W  3aKPBITBIX CHUCTEMax. |epMOIAMHAMHYECKHE YCJOBHsS paBHOBecHs. Poib
SHTAJIBIUHHOTO U SHTPONMUHHOTO (HaKTOPOB.

10. 3akon I'ecca( ¢opmynHpoBKa, MaTEeMaTUYECKOE BBIPAKEHHE) W CIEACTBHA M3 HEro. JK30- U
SHAOTEpMUYECKUE Tporiecchl. CTaHAapTHBIE TEIIOTHl 00pa30BaHUsI U CTOPAHMUSL.

11. OOGparumble U HeoOpaTUMBIE MO HANPABICHUIO XUMHUYECKHE PEAKUUHU. 3aKOH JeHCTBYIOIIUX Macc.
KoncranTa xumMuueckoro paBHoBecus, €€ (pU3n4eCKil CMBICIL.

12. Xumunueckoe paBHOBecue. OrmpenesieHue CMENEeHHs] XMMHUYECKOTO PAaBHOBECHS NpPU H3MEHEHUHU
yciaoBuid Ha ocHoBe puHuuna Jle-Illarenbe.

13. PacTtBOphI, pacTBOpHUTENb, pPACTBOPEHHOE BemllecTBO. PacTBopuMocTb. CHocoObl BbIpaXeHHs
KOHIICHTPALUU PaCTBOPOB.

14. KonnuratuBHbIE CBOICTBa pa30aBIEHHBIX PACTBOPOB AJIEKTPOJIUTOB. 3akoH Payns u cineactBus u3
HETO0: MOHIKEHHNE TEMIIEPAaTyphl 3aMep3aHus PacTBOPA, MOBBIIICHUE TEMIIEPATYPhl KUTICHHUS.

15. Anenune muddy3um um ocmoca. Ocmormueckoe mapieHue. 3akoH Bant-I'odda. M3oroHnueckwmii
KO3 QHLIIEHT.

16. T'umo-,u30- W TUNEpTOHHYECKHE pPAcTBOPbL. OCMOISIPHOCTH M OCMOJSUIBHOCTH. [loHsiTHE 00
n3o00cMun. Poiib 0CMOTHYECKOTO JTaBiIeHUs] B OMOJIOTHYECKUX crcTeMax. [1ma3Momnu3, ruiposns, Typrop.
17. Teopust snexTpoiaUTHYECKON nuccounanuu AppeHuyca. [loHsTHE O CHIBHBIX U cHadbIX
anektposutax . Koncranra nonusamnuu. 3akon pazoasienus OcTBayibaa.

18. PaBHOBecume Mexay pacTBOPOM M OCAIKOM TPYIHOPACTBOPUMOTO »diekTponuta. KoHcraHTa
pacTBOpUMOCTH. Y CIIOBUS 00pa30BaHUS U PACTBOPEHUS OCA/IKA.

19. OxucauTenbHO-BOCCTAHOBUTEIbHBIE peaKkuuHu, HuX THIBL. (OCHOBHBIE TIOHATUSA: OKHUCIUTENb,
BOCCTAHOBHUTEIb, OKUCIICHHE, BOCCTAHOBIICHHE. POJIb OKMCIUTENHPHO- BOCCTAHOBUTEIBHBIX MPOIECCOB B
MeTabonu3me.

20. Nonnszauus Boapl. MoHHOE npousBeneHHE BOAbl. BOAOPOAHBIA U T'HAPOKCUIBHBIN IMOKA3aTEellb.

Bonopoauslii mokazarenb OMOIOTHYECKUX KUAKOCTEH (KPOBb, CIIIOHA, MOYa).

21. [IporonuTuyeckas Teopust KUCJI0T U ocHoBaHuM bpencrena-Jloypu. OcHOBHBIE OmNpeaeiIeHUs:
MPOTOUTUYECKAs] PEaKIlHsi, KUCI0Ta, OCHOBaHME, aM(OIHUT, CONMpPSDKEHHBIE Mapbl — KUCIOTa-

OCHOBaHME. THUIIBI TPOTONIUTUYECKUX PEAKIIMIA.

22. OCHOBHBIE MTOHATUS TEOPUU CTPOCHHS KOMILJIEKCHBIX COETMHEHUI: IEHTPAIbHBIA aTOM, JIUTaH/Ibl,

KOOP/JMHAIIMOHHOE YMCIIO, JIEHTAaTHOCTh. BHOIIOTHYecKH Ba)KHBIE KOMIUIEKCHBIE COSAMHEHUS: XEIaThI.
23. KoHcTaHTa HECTOMKOCTH Kak OCHOBHOM KpPUTEpPHH YCTOWYMBOCTH KOMIUIEKCHOTO HOHa. BeiBecTn
KOHCTAaHTY HECTOMKOCTH Ha puMepe KomruekcHoro katrnona [Ag(NH3)]".

24. Knaccudukanus peakuuil B KUHETUKE: PEaKIIMd FOMOTEHHbIE, TeTepOreHHbIe; PEaKIMH MPOCThIe U
CIIO’KHBIE.

25. ITlpeaMeT M OCHOBHBIE MOHATHS XUMHUYECKOM KUHETUKU. CKOPOCTb XMMHUECKOW peakiiH, CpeaHss
CKOpPOCTh TOMOT€HHOW PEaKIn1, UICTUHHASI CKOPOCTh PEaKITUH.

26. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peakIMM OT KOHLEHTpalMH. 3aKOH JAEHCTBYIOLIMX Macc.
KoHcTanTa ckopocTu peakiuu, ee Gpu3nYecKuil CMbICI.

27. 3aBUCHUMOCTb CKOPOCTH peakuuud oT Ttemnepatypbl. [IpaBuno Baurt-I'opda. OcobGennoctu
TEMIIEPATYPHOT0 KO3PPUIIUEHTa CKOPOCTH PEAKIIMU JUIsl OHOXUMUYECKUX ITPOLIECCOB.

28. Teopusi aKTHBHBIX COYyJIapeHHH. ODHepreTMdyeckuid npoduib peakuuu; TMOHSATHE OO0 SHEpruu
aKTUBALIMKU. Y paBHEHUE AppeHuyca.

29. Katanmuz u kataim3atopbl. ['OMOreHHBIH W TeTeporeHHbl KaTtanu3. CylIHOCTh JAEUCTBUS
KaTaJn3aTOpPOB.

30. Ponp karanuza B KHU3HEIEATENbHOCTH oOpraHu3mMoB. (dDepmeHTaTuBHBIM KaTanu3. OcoOEHHOCTH
KaTaIMTUIECKOW aKTUBHOCTH (PEPMEHTOB.

31. bydepusie pactBopel H cucTeMbl. MexaHusMm ~ OydepHoro  neictBus (Ha  IpuUMepe
ruapokapooHaTHoro Oydepa).

32. KonuuecTBeHHBbIE XapakTepucTuku OydepHbix cucteM (pH; 30Ha OydepHoro aeiictBus: OydepHas
€MKOCTb).

33. ®ocdarnbie OyhepHbIe CUCTEMBI OPraHu3Ma, COCTaB.

34. T'emoryiobmHOBast OypepHasi cucTemMa u €€ JOKaTr3aIusl.



35. AmuHokucnoTHas (6enkoBasi) OydepHas cuctema. KatnonHast 1 aHHOHHaSI.

36. ApreHToMeTpus: TUTPAHT, HHIUKATOP, IPUMEHEHUE B METUKO- OMOJIOTMYECKON PaKTHKE.

37. Bogopon. OOmast xapakTepucTHKa. BsammoneicTBue BOIOpOJa C KHCIOPOJIOM, TajoreHaMH,
aKTUBHBIMM METaJlIaMU U OKCHJlaMu. buosornyeckas posib BOAOPOJA.

38. Ilepokcun  Bomoponma. Ilpupoma cBsizeldi ©W  XUMHYECKHE  CBOMCTBA.  OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHAS IBOMCTBEHHOCTh. bronornyeckas ponb. [IpuMenenne B MequiHe U papMaryu.

39. OO6mias xapakrepuctuka 3j1eMeHTOB |A Tpynmbel. OCOOEHHOCTH KOMILIEKCOOOpa30BaHUs FJIEMEHTOB
IA rpynmnsl. bruonoruyeckast pois B MUHEpaJIbHOM Oanance opranu3ma. [IpuMeHeHne coeqMHeHui TUTHs,
HAaTpUs U KaJKsl B MEAULIMHE U (hapMaliH.

40. O6mas xapaktepuctuka siemeHTOoB |IA rpymmbel. buomormdeckas ponb kanbius. I[lpumenenue
COCMHEHUI MarHus, KaJIblus 1 O0apusi B MEHUIMHE U B (hapMaIi.

41. CocTaB KOCTHOW TKaHH, peakluH, JieKallue B OCHOBE ee oOpa3oBaHusA. SIBieHHE H30MOpduU3Ma.
CrpoHLUEBBII U OEPUIUINEBBII paxHUT.

39. O6mas xapaktepuctuka snemeHToB III A rpynmbel. Xumudeckas aKTUBHOCTH Oopa M aIFOMUHUS.
AHTHCENITHYECKHE CBOMCTBa OOpHOW KHCIOTHI M Oypbl. llpuMeHeHue amOMUHHMS B MEIHMIUHE U
(dhapmanuu.

42. O6mas xapakrepuctuka sieMeHToB IVA rpymmbel. CoeauHEHHs Yriepona - OCHOBAa JKUBBIX
opranu3MoB. buonoruueckas poisib yriiepoaa u kpeMuusi. TokcuuHoe aelictBue okcuza yriepoza (II).

43. OO6mas xapakrepuctuka 31emenToB VA rpymnmsl, buonoruueckas pons a3ora, pocdopa, MbIIIbsKa.
XuMHUYECKUe OCHOBbI NMPUMEHEHHs B MeAMLUHE W (apMaluM amMMHaka, okcujaa azorta (1), HuTpara
HATpHUsL, OKCUJOB U COJIEH MBIIIbSIKA, CYPbMbI U BUCMYTA.

44. A30T. DIEKTPOHHOE CTPOEHHE aToOMa, BO3MOXHBIE CTENEHM OKHUCIeHUs. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHAS JIBOMCTBEHHOCTb a30THCTOM KHCJIOTBI M €€ coised. IIpuMeHeHne B meaunuHe U
dapmary. TOKCHYHOCTH COJIEH a30THOM M A30THCTON KUCIIOT.

45. Obmas xapakrepuctuka iemeHToB VIA. Kucmopon. AmiorpornHbie MOTUGUKAIMA KUCIOPOAA.
Xumuueckass akTUBHOCTh MOJIEKYJIIPHOTO Kuciopoja. buonoruueckass posib kucinopopa. Ilpumenenue
030Ha M KUCJIOPO/a, a TAKXKE COCTUHEHUN KUCIIOPO/Ia B MEAUIIMHE U (papmanuu.

46. Cepa. OOmiass xapakTepuCTHKa. OJEKTPOHHOE CTpoeHue aroma. KHCIOTHO-OCHOBHBIE W
OKHCJIUTENBHO-BOCCTAHOBUTEIILHBIE CBOWCTBA COEAVMHEHUN cepbl. [IpuMeHeHne cepsl €€ COeAMHEHUN B
MeIULMHE U (hapMaIH.

47. DOnementsl VIIA rpynmel (ramorensr). OOmas xapakrtepucTtuka. IIpocTele BemectBa M HX
XMMHUYECKass aKTUBHOCTb. XJIOp, CTPOCHHE aTOMa, MOJIEKYJbl M HMOHOB, CTENEHU OKHCICHHUS.
KucnopoaHbie KUCIOTHI XJI0pa U UX coiu. buonornyeckas poss xjnopa. [Ipumenenne coemHeHni Xaopa
B MEIMIIVHE.

48. Bpowm, itog. Ctpoenue atomMoB 1 MOHOB. CreneHn okucieHus. Kucmopoaasle coenuHeHust Opoma u
Hona. buonornueckas pons iona. [Ipumenenue coequHenuit Opoma U oja B MeAULIMHE U (hapMaruu.

49. O6mas xapakrepuctuka smeMeHToB VIB rpymmbel. Xpom. DiekTpoHHOE CTpOeHHE aTroMa Xpoma.
Kuc10THO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA COEAMHEHUI XpoMa (Ha mpumepe
OKCHJIOB U THUJIPOKCHUIOB XpoMa). bronorudyeckoe 3HaueHre xpoMa 1 MOJIHO/ieHa B OpraHu3Me.

50. Obmas xapakrtepuctuka snemeHToB VIIB rpynmsl. Mapranen. DIeKTpOHHOE CTpPOCHHME aTroMma,
XapaKTepHbIe CTENEHU OKUCIEeHHs. KICIOTHO-OCHOBHBIE I OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOCTBA
COeIMHEHUH (Ha MpUMepe OKCUA0B U THAPOKCHIOB MapraHia). Mcnoiap3oBaHue epMaHraHaTa Kajaus Kak
AHTHCETITUYECKOTO CPE/ICTBA.

51. Obmas xapakrtepuctuka snemeHToB VIIIB rpynmel. JKene3o. DiekTpoHHOE CTpoeHHE aToma.
buonoruueckas ponb. ['emorynobun u sxenezocoiepxaiiyue (QepMeHThl. XHUMHYECKas CYIIHOCTh HX
JNEUCTBUS.

52. KobGanpr u Hukenb. Baxueiimme coemunenus kobambra (II), xobampra (L) m mmkenms (IT).
OO6pazoBanue KOMIUIEKCHBIX coenHeHni. Butamun Bis.

53. OOmas xapakTepucTuka »d1eMeHToB |B rpynmel. DNeKTpOHHOE CTpOEHHE aromMa MeIH.
buonoruueckass posnb. Menbsconepxame ¢epmenTsl. [IpumeHeHne cepeOpa B KayecTBe JeUeOHBIX
MpernapaToB.



54. O6mas xapakrtepuctuka »d3jgeMeHToB |IB rpynmel. DnekTpoHHOE CTpoeHHME arToma IIMHKA.
Bbuonorudeckas posb; HUHKOCOAEpKaue (epMeHThl. Vcrnonp30BaHNe COCTUHEHUN IIMHKA U PTYTH B
Ka4yecTBE JICKAPCTBEHHBIX TPEapaToB.

7.4 Metoauyeckue MaTepHuaJibl, ONpeae/siloniue npoueaypbl OueHuBaHUs 3HAHUI, YMEHM,

HABBIKOB M (MJIHM) ONbITA /IeATEJbHOCTH, XAPAKTEPU3YKOIIMX JTanbl (POPMHUPOBAHUA
KOMIIeTeHIN i
OnenuBanue Cc(HOPMUPOBAHHOCTH KOMIIETEHIIMM  OCYIIECTBISIETCS Ha OJK3aMEHE B  XOJe

MIPOMEXYTOUHOI aTTecTauuu. B 3x3aMeHallnOHHbBIN OMIIET BKIIIOYAIOTCA TPU TEOPETHUECKUX BOIpOca U
3a/laHue JAJIs TIPOBEPKHM yMEHHUs OOYy4YaroIMMHUCSA MPUMEHSTh TEOPETUUECKHE 3HAHUS NJs peLIeHUs
MPAKTUIECKHUX U MPOPECCHOHATHHO OPUESHTHUPOBAHHBIX 3a/1a4.

Kaxnplii 3K3aMeHallMOHHBIA BONPOC UM 33JaHHE OILIGHHWBAETCS IO MNATUOAILHOW IMIKale.
DK3aMeHaIMOHHbIC OWJIETHI YTBEPIKAAIOTCS HA 3acelaHuu Kadeaphl.

[Topsox BeICTaBICHUS OLIEHOK 32 IK3aMEH.

Onenka 3a sk3ameH (D) onpenenseTcs Kak cpegHeapuGpMeTHdecKoe CyMMbI OTBETOB Ha BCE BOIIPOCHI
U 3aJ]aHusl, YKa3aHHbIE B 9K3aMEHAIIMOHHOM OuJjieTe, C OMOIIbIO (POPMYIIBI:

Bl+ B2+ B3+ lp
——

rae Bl, B2, B3- onenka 3a 1, 2, 3 ponpoc Oxnera;

ITp — OUEHES 30 NPAETHYECEDE HIAHHE.
Hroroeas ouenxa 0o gacounande  (H)  ewcraensercs ¢ yuerom  pefTHHOBOTO
Oana, NOIY4EHHON0 TPH GCBOSHIH THCIHITHHEL:
I+ P
H= .
2
Fae P~ pefTHHrOBEG Danm no JHCIHILTHAE;
I — OUEHEA 33 FKTAMEH.

UrtoroBass omenka mo gucnumumHe (M) ompenensieTcss B COOTBETCTBUM C  MpaBUIIAMH
MaTEeMaTHYECKOTO OKPYTJIEHHs, IepecdeT B OIECHKY IO S5-OapbHON IIKaje OCYIIECTBISETCS B
COOTBETCTBHHM CO IMIKAJON Tepecdyera OaljioB MO AWCHUILIMHE MPU MPOMEKYTOUYHOM aTTECTalluu B
dhopme sK3aMeHa.

8. YueOHO-MeTOAMYECKOE 00ecTeyeHre U CIUIIIHHbI
8.1 OcHoBHas uTEpaTypa

[leuaTHble M3maHUs DNEeKTPOHHBIE U3AAHUS
1. Komnaun, A. B. O6mas 1.  Komuun, A. B. O6mas xumus : yueOnuk / A. B.

XUMHUs : yueOHUK / A. B.
Konnun ; mox pen. B. A.
ITonkoga, A. B. J)KonnuHa. -
Mocksa : [ DOTAP-Menua,
2014. - 400 c.

2. JlutBunoBa, T. H.
Xumusi. OCHOBBI XUMHUH TS
CTYJICHTOB MEIUITMHCKUX BY30B
/ T. H. JIutBunosa, B. B.
XopyHxwuii. — 6-e u3., cTep.
— Camnkrt-lIlerepOypr : Jlans,
2024. — 532 c.

Konnun ; nox pex. B. A. [lonkosa, A. B. KonnuHa. -
Mocksa : I[DOTAP-Meauna, 2014. - 400 c. - ISBN 978-5-
9704-2956-3. - Tekcr : anextponHbIit / OBC "KoHcynpTant
crynenrta" : [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.ht
ml (nata oopamenus: 11.09.2025). - Pexxum goctyna : 1o
MOJIITUCKE.

2. JlurBunosa, T. H. Xumust. OCHOBBI XUMHH JIJIs
cTyneHToB MeaunuHckux By30B / T. H. JIutBuHoBa, B. B.
Xopyrxwuii. — 6-e u3n., crep. — Cankr-IlerepOypr : Jlans,
2024. — 532 c. — ISBN 978-5-507-47325-0. — Texkcr :
ANIEKTPOHHBIN // JIaHb : 2IEKTPOHHO-OMOINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/360452 (nara
oOpamenus: 11.09.2025). — Pexxum goctymna: 11 aBTOpU3.
M10JIb30BATENEN.

8.2 JlonotHuTE/ILHASI IUTEPATYPA




IleuaTHbIC u3gaHus BHCKTpOHHBIe U3agaHusd

1. XKomaun, A. B. O6mas xumus [ Tekcr] : yue0. / 1. Ilomkos, B. A. O6mas xumus

A. B. Xomnun ; mox pen. B. A. ITonkosa, A. B. [DnexTponnsIit pecypc] : yued. / B.A.
Koanuna. - M. : I'D0TAP-Menua, 2012. - 400 c. [Tonkos, C.A. ITy3akos. - M. : [DOTAP-
2. Tlomkos, B. A. O6mas xumus [Tekcr] : yue0. / Menma, 2010. - 976 c. — Pexxum nocryma:
B.A. ITonkos, C.A. ITy3akos. - M. : TDOTAP- o noanucke http://www.studentlibrary.ru/
Menua, 2007. - 976 c. book/ISBN9785970415702.html

3. [IpakTrkym o o01el u GMOOpraHUIECKOM
XUMHH : yae0.mocobue / o pen. mpod. B. A.
[TonkoBa. - 4-e u3 ., mepepad. u aoi. - M. :
Axanemus, 2013. - 256 c.

4. Xumusi: OCHOBBI XUMHUHU KUBOTO [ Tekcr] :
yuae0.17s cTya. By3oB / B. . Cnecapes. - 5-¢ u3n.,
uctp. - CII6.: Xumuznar, 2009. - 784 c.

9. Ilepeyenbr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKAUMOHHOH ceTn «MHTepHET»
HeO0O0XO0AMMBIX JJISI 0CBOEHHSI TUCHUIINHBI,DBC

1. IToptan «O6pa3zoBanue» [ INeKTpoHHBIN pecypc]. — Pexum nocryna:
http://www.humanities.edu.ru.

2. ®epepanbublit moptan «Poccuiickoe o6pazoBanue» [ DNeKTpoHHBIN pecypc]. — Pexxum gocryma:
http://www.edu.ru.

3. ®enepanbHoe xpanuuiie «Ennnas komiekuus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOBY
[DnmexkTpoHHEIi pecypc]. — Pexxum mpocryma: http://school-collection.edu.ru u mp.

4. http://filam.ru/view_cat.php?cat=11 — caiit mo KCE

5. Caiit HayyHO-TIonysipHOTO *kypHana no KCE[DnekrponHslii pecypc]. — Pexxum gocrymna:
http://mwww.limm.mgimo.ru/science/links.html —

6. Hayunsrii sxypuan «Nature» [DnexTponssiii pecypc]. — Pexxum noctyma: www.nature.com/ —
7. Hayuno-nonynsipHbIi sxypHan «Hayka u )xnu3Hb» [D51eKTpoHHBIN pecypc]. — Pexum nocryna:
nauka.relis.ru/rubriki.htm —

8. UnTepHet-pecypce «Ycnexu @usznueckux Hayk» [DnexkTpoHHBI pecypc]. — Pexxum nocrymna:
ufn.ioc.ac.ru/ufn.html -

9. http://www.biblioclub.ru 55C «YHuBepcuteTckasi OMOTHOTEKA OHIANH
10.www.e.lanbook.com DB5C UsnarenscrBa «JIAHDb»

10. JIuueH3HMOHHOE U CBOOOAHO PACNIPOCTPAaHsieMOe IPOrpaMMHOe o0ecrneyeHue

HaumeHoBaHue Jorosop
CepBuHC NPOBEPKHU YHUKAIBHOCTH TEKCTA Joroop Ne 170/9T ot 11.08.2025
1C: Vuauepcuret [lpod Jorosop Ne 27 ot 30.04.2014
kaspersky endpoint security KonTtpakt 189/3T ot 25.08.2025
Apxwusarop 7-zZip becruaTHbIi
Adobe Acrobat Reader DC becruaTHbIi
Astra Linux Common Edition Jloroop Ne 199/9T ot 12.09.2023
1C: DnexTponHoe obyuenue. KoprnopatuBHblit Horosop Ne 78/3T ot 06.06.2022
YHUBEPCUTET
1C: DnektponHoe oOyuenue. Beb-kabuHeT Kontpakt 303/9T ot 16.12.2025
npenoaaBarciad U CTYACHTA
KoncynbranT [1mroc Kontpakt 299/9T ot 17.12.2024



http://www.studentlibrary.ru/%20book/ISBN9785970415702.html
http://www.studentlibrary.ru/%20book/ISBN9785970415702.html
http://www.biblioclub.ru/
http://www.e.lanbook.com/

11. Onucanme MaTepHaIbHO-TEXHUYECKOW 0a3bl, HeOOXOAUMOI JJs1 OCYLIEeCTBJICHUS
00pa3oBaTeIbLHOIO Mpolecca Mo TUCIUNIHHE

11.1 IloMeneHus1 AJisi NPOBeAeHUs] YUeOHBIX 3aHATHH

[Tomemienuss  ans  mOpoBeAeHHMs  y4eOHBIX ~ 3aHATUH,  COOTBETCTBYIOUIME  JICHCTBYIOIIUM
MPOTUBOIIOXKAPHBIM MTPABUIIAM U HOPMAM.

11.2 Texnuveckue cpeacTBa 00yuYeHUust

st peanuzanuy AUCUMILIMHBI UCIIOJIB3YIOTCS CIIEYIONIME TEXHUUECKUE CPEICTBA:

- TEXHUYECKUE CPEACTBA Mepenaun yuyeOHOW MHQpOpMAIMU — MPOEKIMOHHAs amnmnapaTypa IIUPOKOro
Ha3HAYCHUS;

- obopynoBanue (AyIUTOPUH ¢ MYIbTUMEIUUHBIM 00OPYIOBaHHEM; HAOOpPhI XUMHUYECKOW TOCYIbI;
PEaKTUBBI, TEPMOMETpPbI; HOHOMEpPbI-pH-METpbI; KOHAYKTOMETp; CTalarMOMETpPbI; BUCKO3UMETPHI;
MHUKPOCKOIIBI;  (DOTOIIEKTPOKOIOPUMETP; CIEKTPOPOTOMETP; AHATUTHYECKHE BECHI; TEPMOCTAT,
CYyIIWJIbHBIA 1IKad; JenuTeNnbHbIE BOPOHKH;, OIOPETKH [UIs THUTPOBAHMS; IEepEeMEelnBalolee
YCTPOMCTBO JJIsi DKCTPArUPOBAHUS;, YCTAHOBKA TOPU30HTAIBLHOTO M BEPTHKAIBHOTO AIEKTpodopesa;
MarHUTHBIE MEIIAJIKH; HarpeBaTeb MpoOUpOK; IeHTPUyTru.)

IToMeliennst oCHaIIEHbI KOMITBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO MOJKIIOYEHU K ceTu HTepHeT
¥ 00ecTieueHrEM JIOCTYIIA B DJIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIILHYIO CPEy YHHBEPCUTETA.
11.3 IlomeneHus 1Jisi CAMOCTOSITEILHOM PadOThHI
[Tomenienust OCHAIIEHBl KOMIIBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOJKIKOYEHUS K ceTh HTepHeT u
o0ecrniedeHus JOCTYIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.



Pa6ouas nporpamma nucuuruinabl «O0IIas 1 HEOpraHUYecKas XUMHU)

Pa3zpaborana:
HoueHT xadeapsl o0mIei u benuk E.B.
OMOJIOTUYECKON XUMHU

OO6cyxneHa:

Ha 3aceJaHuu Kadeapsl oOuen u

OHMOJIOTUYECKON XUMHH,

3aB. Kadenpoit Onboekbsin K.C.

CornacoBaHa u PEKOMCHIOBaHa K MCIIOJIb30BAHUIO B O6pa3OBaTeHBHOM Impouecce ajisd o6yqafonmxc;1 110

HanpasieHuto noarotosku 19.03.01 buorexnonorus 2026 roga nHabopa ounoii ¢popmsl o0yyenus. [lnan
on06peH Yuenbim copetoM CTIT MY 27 mas 2026r, npotokon NelO.

PyxoBonutens OIIOII BO Uypunosa T.M.

JlexaH QakynpTeTa ryMaHUTapHOTO
U MEIUKO-OMOJIOTHYECKOr0 00pa3oBaHus I'epacumenko 1.H.
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