MeToan4yeckne peKOMeH AU
OO0mas 1 HeOpraHu4ecKasi XUuMust

1. HanpaBJ/ieHue MOATOTOBKU: buorexnomorus

2. [Ipo¢puab MOATOTOBKH: dapmareBTUUECKas U MUIICBas
OMOTEXHOJIOTHS

3. ®opma oOyueHus: OuHas

4. IInanupyemMble pe3yJbTaTbl 00y4eHHs M0 JUCHHUILINHE (MOAYJII0), COOTHECEHHBbIE €
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH 0CBOCHHs 00pa30BaTe/IbHON MPOrpaMMbl

Komnemenyuu, unouxkamopul u pe3yibmamsl 00y4eHus

OIIK-1 CnocobeH m3ydarh, aHAIU3HPOBATH, UCIOJIB30BATh OMOJOTHMUECKHE OOBEKTHI M IPOIECCHI,

OCHOBBIBASICh Ha 3aKOHAX W 3aKOHOMEPHOCTAX MAaTeMaTHYECKUX, (PU3MUYECKHX, XMMHUYECKHX U

OHMOJIOrMYECKHUX HaYK U UX B3aUMOCBSI3AX

OIIK-1.4 Ananmu3upyeT W HCIOJB3YeT 3HAHUS B OOJIACTH MaTeMAaTHKH, (PU3UKH, XUMHHU IS
pelieHus npodeccuMOHaNBHBIX 33a4

3uams:
OIIK-1.4/3u3 buodusuueckre u (HUIMKO-XUMUYECKHUE TMPOLECChl U  SBICHUS,
IIPOUCXOJSIINE B KIIETKAX
OIIK-1.4/3u4 OcHOBHBIE TEOPHUH M 3aKOHBI XMMHH, BUABI U CIIOCOOBI OOpa30BaHUS
XUMHUYECKOH CBS3U, (PaKTOPBHI, BIUAIOIINE HA U3MEHEHHE CKOPOCTU XUMUYECKON peakiuu
OIIK-1.4/3a5 CocrosiHue XMUMHYECKOTO PABHOBECHS OCHOBHBIE IMOJIOXKEHUS TEOPHH
MOHHBIX PABHOBECHH INPUMEHUTENIBHO K KHUCIOTHO-OCHOBHBIM, OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIM PEAKIUSAM, DPEAKIMSIM KOMILIEKCOOOpa3oBaHusl U OOpa30BaHMUS
MaJIOPACTBOPHMBIX COCIMHEHHH, XMMHUYECKHE CBOMCTBa S, p, d —3JIEMEHTOB U HX
COETUHEHUN
OIIK-1.4/3u6 XuMuueckue CBOMCTBA SJEMEHTOB U COCIWHEHUM, METO/bI, MPUEMBbl U
CIOCOOBI BBIITOJHEHHSI XMMUYECKOTO M (PU3MKO-XHMUYECKOTO aHaIN3a il yCTaHOBJICHUS
KaueCTBEHHOI'0 COCTaBa U KOJMYECTBEHHBIX OINpeIeIeHHM
OIIK-1.4/317 OcHOBHbIE 3aKOHBI, YpaBHEHHs W METOJbl ONUCAHUH (PUIMUECKUX,
XUMHUYECKUX U JJIEKTPOXMMHUYECKUX IIPOIECCOB B OMOJOTMYECKMX CHUCTEMax B
PAaBHOBECHBIX 1 HEPABHOBECHBIX YCIOBUAX MPOTEKAHUS
OIIK-1.4/3u10 CtpoeHue u peakliMOHHYIO CIOCOOHOCTh BaXXHEHIINX KIACCOB TOMO— H
rerepoyHKIIMOHAIBHBIX OPraHMYECKHX COEJMHEHUH, OMOMOIMMEPOB M OPraHMYECKHX
BELIECTB — YYaCTHUKOB OMOXMMHMUYECKUX MPOLIECCOB
Ymemn:
OIIK-1.4/Ym4 XapakTtepu3oBaTh OOIIME CBONCTBAa XUMHUYECKHX OJJIEMEHTOB U HUX
COEAMHEHMI HAa OCHOBE IOJI0KEHUS B iepuoandeckon cucreme .M. MenneneeBa
OIIK-1.4/YM5 OneHuBaTh CriocoObl MOJTYYEHHsS] OpraHUYEeCKUX COEAMHEHUN U BbIOUpATh
METOJIbl UX WACHTU(UKAINU, BBHIMOTHITH PacUeThl, COCTaBIATH OTYETHI TO pabdoTe,
MI0JIb30BAThCS CIIPABOYHBIM MaTepUaioM
Bnaodemu:
OIIK-1.4/HB4 TexHuka mpoBeneHUs NPOOUPOYHBIX peaKluil, HaBbIKAMH pabOThl C
XUMUYECKOH MOCYI0HM U MPOCTeHIIMMH PUOOpaMu, SIKCIEPUMEHTAIBHOTO ONpEIEICHUs
pH pacTBOpOB IpH MOMOIIK UHJIMKATOPOB U MPUOOPOB, MPOCTEHIINMHU ONEpallUsIMU MIPU
BBITNIOJTHEHUH KaYE€CTBEHHOT'O M KOJIMYECTBEHHOT'O aHAJIN3a BELIECTB
OIIK-1.4/HBS HaBbiku omnpejesieHuss HaJdU4uMsg M TUIOB KHUCIOTHBIX U OCHOBHBIX
LIEHTPOB, CPABHUTEIbHAS OLICHKA CHJIBI KUCIOTHOCTH U OCHOBHOCTH OPTaHUYECKUX
COECIMHEHU I
OIIK-1.4/HB6 HaBblkM SKCHEPUMEHTAIBHOTO OIPENEICHUS] HATU4Ms ONpeenEHHBIX
BUJI0B (DYHKIIMOHAJILHBIX TPYIII U crienuuueckux (pparMeHTOB B MOJIEKYJIE C IIOMOILBIO
Ka4eCTBEHHBIX pEaKLU

4.2. Conep:xaHue pa3iesioB, TeM IMCUUILIHH
Pa3zoen 1. Beeoenue. Cmpoenue eeujecmea



Tema 1.1. Knaccol Heopeanuueckux coeOuHeHuil.

Homenknamypa. I paguueckue gpopmynvi

[IpocTeie U cioXHBIE BElIeCTBA. DMIIUPUUECKHE, TpaduyecKue, CTPYKTypHbIe (hOPMYIIbI 3JIEMEHTOB.
Banentnocts, crenens oxucienus. Homenknatypa MIOIIAK (masBanus mo Illtoky, DBeHncy-
Baccery, ¢ npucraBkamn).

OCHOBHBIE KJIaCChl HEOPIaHMUYECKUX COEIUHEHMM: OKCHJbI, OCHOBaHMs, KUCIIOTBI, COJIU (CpeaHue,
KHCIbIe, OCHOBHBIC). [IpuHIIUIIBI TOCTpOeHUS UX TpaduuecKux GopMyIL.

Tema 1.2. Cmpoenue amoma u nepuooudeckas cucmemd

OcHOBHBIE 3Tanbl Pa3BUTHS MPEICTABICHUNA O CYHIECTBOBAHUU MU CTPOCHMHM aTOMOB. CHEKTphI
aTOMOB KaK UCTOYHHK MH(OpMAIK 00 UX CTPOCHHUH.

KBantoBo-mexanuueckass MOJIelb CTPOCHHSI aTOMOB. OJEKTPOHHBbIE (OPMYJIBI U 3IIEKTPOHHO-
CTPYKTYpPHBIE CXEMBI aTOMOB.

[Tepuomnueckuit 3akon (I13) .M. MenngeneeBa W €ro TpakTOBKA Ha OCHOBE KBAaHTOBO -
MEeXaHUUYeCKO Teopun ctpoeHust atroMoB. CTpykrypa Ilepuoanueckoit cucremsl anementoB (I1CI):
MIePHUO/IbI, TPYIIIbI, CEMEUCTBA, S-, P-, d-, f-kmaccudukanus smemenToB (6710ku). JTUHHONEPHOIHBIN
u KopotkornepuoaHblii BapuanTel [ICD. Ilepumonnueckuil xapakrep HM3MEHEHHs CBOMCTB aTOMOB
3JIEMEHTOB: paJuyC, SHEpPrusi MOHU3ALMH, HHEPrus CpPOJACTBA K DBJIEKTPOHY, OTHOCHUTEJIbHAs
anekTpoorpunareabHocte (0O20). Ompenensrorias pojb BHEIIHAX SJICKTPOHHBIX 00OJOYEK IS
XUMHUYECKUX CBOMCTB 3JIEMEHTOB. [lepnoanueckuii xapakTep U3MEHEHHs] CBOMCTB MPOCTHIX BEILIECTB,
OKCHJIOB U BOJIOPOJHBIX COEIMHEHUHN JIEMEHTOB.

Tema 1.3. Xumuueckas ceazv. Memoo eanenmuulx cészell, Memoo MONIeKVIAPHbIX opoumaeti

Tumel XUMHUYECKUX CBSI3eH M (DU3MKO-XUMHUYECKIE CBOMCTBA COCTUHEHHUI C KOBAJICHTHOW, HOHHOW U
METaJUIMYECKON CBSI3bI0. ODKCIIEPUMEHTAIIbHBIE XAPAKTEPUCTUKHU CBS3€M: SHEPrusl CBS3M, MJIMHA,
HaIPaBJIEHHOCTb. OJKCIEpPUMEHTalbHasl KpUBas IOTEHLMAJIbHOW SHEPrUM MOJIEKYJIbl BOJOpOJA
(IBYX2JIEKTpOHHAsE XUMHUYECKas CBsA3b 1o [ aliTinepy — JIoHIOHY Ha mpUMepe MOJIEKYIIbl BOAOPOIA).
Onucanue MoOJIEKylIbl METOAOM BaneHTHbIX cBsizeil (MBC). Mexanusm o0Opa3oBaHUs KOBaJEHTHOU
cBa3u. Hacelmaemocts KOBaJ€HTHOUM CBA3U. HampaBieHHOCTh KOBAJIEHTHOM CBSI3U Kak CIIEJCTBUE
YCIIOBUSI MAaKCHUMAaJIbHOTO TepeKpbiBaHus opoOutaneil. Curma W mu-cBsi3u M uX oOpa3oBaHHE IpPU
nepeKkpbiBaHUM s-, P- u d-opOutaneit. KpaTHocTh cBsizell B MeTOJe BaJCHTHBIX CBA3EH.
[Tonsapu3yemMocTh U MOJISIPHOCTh KOBAJIEHTHOW CBSI3U. D(PPEeKTUBHBIE 3apsaIbl ATOMOB B MOJIEKYJIaX.
[TonspHocTh Monekyn. ['mOpuanzanus aTOMHBIX opOHTanel. YCTOWYMBOCTh TMOPUAM3HPOBAHHBIX
COCTOSIHMI pa3nuyHbIX aToMOB. [IpocTpaHCTBEHHOE paclojOXKEHHE aTOMOB B MOJIEKYJaX.
XapakTepHbIe CTPYKTYpPbI TPEX-, YEThIPEX-, MATH- U IECTUATOMHBIX MOJEKyI. OnucaHue MOJIEKYs
METOJIOM MOJIEKYJsApHbIX opOutaneii (MMO). Cpsi3piBaromye, pa3pbIXJSIOUME U HECBA3BIBAIOIINE
MO, ux sHeprus u ¢opma. DHepruueckue auarpammbl MO. 3anonnenue MO snekTpoHamu B
MOJIEKYJaX, 00Opa30BaHHbIX aTOMAMU U MOHaMU 3JeMeHTOB 1-ro u 2-ro nepuoaos I1CO. KpatHocth
cBsa3u B MMO.

MexXMOeKyaspHble  B3aUMOJICHCTBUSL U UX  IpUpojda.  ODHEPrus  MEXMOJIEKYISIPHOTO
B3auMoOJcHCTBUA. OpHEHTALIMOHHOE, MWHAYKIMOHHOE M  JIUCIHEPCUOHHOE  B3aUMOJACHCTBHE.
Bogopoanas cBsi3b U ee pa3HOBUAHOCTH. buonorndeckas posib BOJOPOIHON cBsi3u. MoseKkynsipHbie
KOMILJIEKCHI U X POJIb B META0OIMYECKHUX Ipolieccax

Tema 1.4. Koopounayuonnvie coeoureHus

CoBpeMeHHoe conepxaHue TmOHATUS «komIiuiekcHble coenuHenus» (KC). Crpykrypa KC:
LIEHTPAJbHBIA  aTOM, JIMTaHIbl, KOMIUIEKCHBIH HMOH, BHYTPEHHSsI U BHEIIHAS cdepa,
KOOPJAMHALIMOHHOE YUCJIO LIEHTPAJIbHOTO aTOMa, IEHTaTHOCTD JINTaH/10B.

CrocoOHOCTh aTOMOB pa3jMYHBIX AJIEMEHTOB K KOMIUIEKcooOpa3zoBaHuio. Ilpupona xumuueckoit
cesa3u B KC. IloHaTHe 0 TEOpHM KPHCTAIIIMYECKOTO MOJS U TEOpUH Mo JuranaoB. OObsicHeHUe
okpacku KC mepexomnpix metamioB. OOpa3zoBanne u aucconuanusi KC B pacTBopax, KOHCTaHTHI
00pa3oBaHMs U HECTOMKOCTH KOMIUIEKCOB.

Knaccudukanms n Homenkinarypa KC. KoMriekcHble KUCIOTHI, OCHOBaHHS, COJU. [IM-KOMITJIEKCHI.
KapOonumnsl metasmioB. XenaTHsle 1 Makpouukianueckue KC.

buonornueckass ponp KC. MetammohepMeHTsl, TOHATHE O CTPOCHUHM WX AaKTUBHBIX IIEHTPOB.
Xumuueckue ocHOBBI puMmerenust KC B hapmanmu 1 MmeauinHe

Tema 1.5. OxucarumensvHo-60ccmaHo8uUmMeNbHble NPOYECCH



DneKTpOHHAsI TEOPHsI OKHCIUTENbHO-BOCCTaHOBUTENBHBIX (OB) peakiuii [Tucapxkesckoro JI.B.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBONCTBA 3JIEMEHTOB M HMX COCJAMHEHUN B 3aBUCUMOCTH OT
MOJIOKEHU AeMeHTa B lleproauyeckoil cucTeEME 3JIEMEHTOB M CTENEHU OKHCIIEHUS JJIEMEHTOB B
COC/IMHCHUSIX.

ComnpsikeHHbIE  Mapbl  OKHUCIMUTENIb — BOCCTaHOBUTENb. (OKHCINTEIbHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTD.

CrangaptHoe u3MeHeHue sHepruu ['u60ca u ['enbMrosnbpia; OKUCIUTEIHHO-BOCCTAHOBUTEIHHON
peakuuu ¢  CTaHJAPTHBIE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE TMOTEHLUMANBI  (3JEKTPOJIHBIE
noteHmansl). Onpenenenue HanpasieHus nporekanus OB peakiuii o paznoctu OB noTeHnManoB.
Bnusinue cpeapl M BHEIIHUX YCIOBUHM Ha HAINPaBICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIl
U XapakTep 00pa3yroumxcs MpoayKToB.

Paszoen 2. Pacmeopui. Pasnosecnvle cocmoanus

Tema 2.1. Dnepeemuka xumuueckux peakyuil.

OcHOBHBIE MOHATHUS XUMHYECKON TepMoAanHaMuKH. [lornoieHnrne u BbIACIEHHE PA3IMYHBIX BHUJIOB
SHEPTUU NMPU XUMUYECKUX MpeBpalieHusx. Temiora u padoTa.

BuyTpeHHsiss sHEprusi U SHTANBIUS WHAUBUAYAJIbHBIX BEIIECTB U MHOTOKOMIIOHEHTHBIX CHCTEM.
CranmapTHble COCTOSIHMSI BEUIECTB U CTAHAAPTHBIEC 3HAUYEHUSI BHYTPEHHEH SHEPIrUUd M SHTAJIBIIHH.
TermmoTel XWMHYECKHX PEAKIMA TP TOCTOSHHOM TeMIlepaType W JaBJICHHHM WIM OOBeMe.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHBIE SHTAIBIINKU 00pa30BaHUs U CTOPAHUS BEIIECTB.

3akon ['ecca. PacueTsl M3MEHEHHS CTaHAAPTHBIX DSHTAIBINNA XUMHUYECKUX PEAKIUil U (U3HKO-
XUMHUYECKHUX MpeBpalieHuil (pacTBOpEeHUE BEIIECTB, JUCCOLUAIUS KUCIOT U OCHOBaHHI) HA OCHOBE
3aKoHa ['ecca.

Tema 2.2. Dnemenmovl XuMuueckol KUHEMUKU

[TonsiTue 06 SHTPONHMH KaK MEpe Pa3ynopsI0YeHHOCTH CUCTeMbI (ypaBHeHHE bosbiimaHa).

Oueprus ['u60ca u sHeprus ['enpMmrosbia Kak KpUTEPHil CaMOIIPOU3BOJIBLHOTO MPOTEKAHUS Mpolecca
U TEPMOJIMHAMUYECKOW YCTOMUMBOCTH XMMHUYECKHMX COeAMHEHHUH. Tabnuibl cTaHAAPTHBIX SHEPruit
['u66ca oOpa3oBaHUs BEIIECTB.

[TonsiTe 0 MexaHW3Max M CKOPOCTH XUMHUYECKUX peakiui. DakTopbl, BIUSIOMIMNE HA CKOPOCTH
peakiuu. KoHcrtanta ckopoctu peakiuu. OOpaTumble W HeOOpaTHUMble XUMHYECKHE pEaklud U
COCTOSIHME€ XHMHYECKOTOo paBHOBecus. KadecTBeHHass XapaKTEPUCTHKA COCTOSIHUS XUMHUYECKOTO
paBHOBECHSI U €ro OTJIMYUE OT KHUHETUYECKH 3aTOPMOKEHHOIO COCTOSIHHMSI CHUCTEMBI.3aKOH
nerctBytommx macc (3AM).

KoHcTaHTa XUMHUYECKOTO paBHOBECHS U €€ CBSA3b CO CTaHAApTHBIM M3MEHeHHeM dHepruu [ uboca u
sHeprum [enapmromsiia npoiecca. OnpeneneHne HaIpaBiIeHUsT TPOTEKaHUS PEAKIUU B CHCTEME MPHU
JAHHBIX YCIIOBHUSIX IIyTEM CpPaBHEHUS COOTHOLUEHHUS TMPOU3BEICHUN KOHIIEHTPAllMd B JIaHHBIX
YCJIOBUSIX M 3HAYEHUSI KOHCTAHTHI PABHOBECHSI.

3aBucuMocTh dHepruu ['nbb6ca mpoiecca U KOHCTAaHTHI paBHOBecHsl OT TemmepaTypsl. [Ipunmmm Jle
[[Tatense — bpayHna.

Tema 2.3. Yuenue o pacmeopax. Cnocobvl 8bipasicenusi KOHYeHmpayuti pacmeopos

[ToHsiTHS pacTBOp, pacTBOPUTENb, PACTBOPEHHON BEIIECTBO, INIOTHOCTh PacTBOPOB. MaccoBas 1ois
(B moNsX W TPOLEHTAX); MOJSpHAs KOHIIEHTpAlMsl; MOJISIpHAs KOHILIEHTpAlUs SKBHBAJICHTA
(HOpMaNIbHOCTD); TUTP. OCHOBHBIE THUIIBI 33]1a4.

Tema 2.4. Dnekmpoarumuyeckasn ouccoyuayus. Booopoouwiii noxazamerns.



OcCHOBHbIE TOJOXEHUS TEOPUM BJIEKTPOIUTHYECKOW auccouuanuu. [Ipomecchl HOHU3AUKUU U
JUCCOIMAIMY, BIIMSHHUE HAa HUX MPUPOJBI PACTBOPUTENSE M PACTBOPEHHOro BemiecTBa. CTeneHb
JUCCOLUAIUH U €€ 3aBUCUMOCTh OT TEMIEPaTypbl, OAHOMMEHHBIX HOHOB, KOHIIEHTpaluu. CUIIbHBIE U
cimabpie amekTponuThl. KoHcranta wonuzanuu (mucconumarnuu) — Ka, Kb. [duccornmarnust mMonexkyn
BoAbl. MoHHOe mnpousBeAeHue BoAbl. Bomopoansiii mnokazartenb. [lonstue 00 uWHIMKaTOpax.
PaBHOBecHbIE mpolLecCBl B PAacTBOpPAax  MaJlOPacTBOPUMBIX  AyeKTpoiauToB. [lpousBenenue
PacTBOPUMOCTH WJIM KOHCTaHTa PacTBOPUMOCTU. AM(POTEPHOCTb.

JlucriepcHbie CUCTEMBI. XapaKTePUCTHUKA UCTHHHBIX PACTBOPOB, UX POJIb B (papMallid U MEIUIIUHE.
Xumuyeckass M (Qusnyeckas Teopuu pacTBopoB. IIpomecc pactBopenusi. l3Menenue cBOICTB
pacTBOpEHHOro BellecTBa U pactBopurens. CpolicTBa pactBopureneil. PactBopumocts. DakTopsl,
BIUSIIOLIME Ha pacTBOpUMOCTh. [Ipomecc pacTBopeHus, Kak (PU3UKO-XUMHUYECKHUH MpOIEcC.
TepMonnHaMuyeckuil aHalu3 Mpolecca pacTBOpeHHs. PacTBOPUMOCTh I'a30B B XKHUJIKOCTAX (3aKOHbI
I'enpu, Jlambrona, I'enpu-J/lampToHa). 3aBUCUMOCTH PACTBOPUMOCTH Ta3a OT KOHIEHTpAIUU
PacTBOPEHHBIX B BOJIE AJIEKTPOIUTOB, (3aKk0H CeyeHoBa).

Tema 2.5. I'uoponusz coneu. Amgpomeprocmo. Teopuu Kuciom u 0CHOBAHULU

I'moponus coneit. MexaHu3m TUAPOJIM3a MO KATHOHY M AHUOHY C MO3WIMHU MOJSIPU3ALAOHHOIO
B3aMMO/ICHCTBUS MOHOB COJIM C MOJeKylamMu Bojbl. CTymeH4arblil ruaponus. CTeneHb rUapou3a,
(akTOpBl, IPUBOAALINE K YBEIWYCHHUIO W YMEHBLICHHIO CTeneHH ruaponusa. Pacuer cpeast (pH)
PacTBOPOB COJIEH.

Teopun kucior u ocHoBaHui bpeHcrena-Jloypu, JIptoca. Teopuss MATKHMX M KECTKHX KHUCIOT H
OCHOBaHMH.

Tema 2.6. KonnueamusHuie c601icmea pacmeopos

Komnnurarusnsie cBoiicTBa pactBopoB. OcMoc, ocMoTHUecKoe AaBieHue. 3akoH Baut-I'odda. Ponb
OCMOTHYECKOTO JIaBJICHUsI B OMOJIOTHH, MeIuIHEe, papmanuu. M30TOHUYECKHE M THIIEPTOHNYECKUE
pactBopsl. Typrop, miasmMonus, AemIa3MOIH3.

3akon Payns, cinenctBus. MonsiibHas KoHUEeHTpanus, [loHnkeHue TemmepaTypbl 3amep3aHusl U
MOBBILICHUE TEMIIEPATyphl KUTIEHUS! PACTBOPOB MO CPABHEHHIO C YUCTHIMU PACTBOPUTEIISIMHU.

Pazoen 3. Xumusn 3nemenmos

Tema 3.1. Xumus s-anemenmos. Booopoo ezo obwas xapaxmepucmuxa

Bomopon. Ob6mas xapakrepuctuka. Ocobennoctu mosioxkeHuss B [ICD, peakmuu ¢ KHUCIOPOIOM,
rajioreHaMu, MeTaljlaMH, oKkcuaMu. Bosa kak BakHelIIee coeIMHEHNEe BOJOPo/Ia, ee (hU3MUecKue U
XUMHUYECKHUE CBOMCTBA. AKBAKOMIUIEKCHI M KPUCTALIOTUIPAThI. JIuCTHUIIIMpOBAaHHAS U allUPOTECHHAS
BOJa, WX TOJy4YeHHe M TMpuUMeHeHne B Qapmanuu. llpuponHsie W MUHEpaTbHBIE BOJIBI.
XapakTepucTUKa M  pEaKIUOHHas  CIOCOOHOCTb  COEIMHEHUN  BOAOpoJa C  JIpyTUMHU
paclpoCTpaHEHHBIMH  3JIEMEHTAMU: KHUCIOPOAOM, a30TOM, YIiepojoM, cepoil. OcobeHHocTH
MOBE/ICHNS BOJIOPO/Ia B COEIMHEHUSX C CHJIBHO U ciaabomnossipHbIMU cBs3siMu. MoH Bonmoposaa, HOH
OKCOHUS1, MOH AMMOHHS.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMH C YYACTHEM NEPEKUCH BOIOPOAA

Tema 3.2. Xumus s-o1emenmos, 6uo2eHHocms. S-memaiivl



S-anemeHTHl — MeTautbl. OOmas xapaktepucTuka. Mi3meHeHue cBOCTB snemeHTOB IIA rpymmbl B
cpaBHeHHH ¢ [A. XapakTepucTuku KaTHMOHOB. MOHBI S—MeTalyioB B BOJHBIX pacTBOpPAax; SHEPrus
rUpaTalyi HOHOB.

B3aumoneiicTBie METaJJIOB € KHCIOPOJOM, OOpa3oBaHHE OKCHIOB, MEPOKCHIOB, THIIEPOKCHIIOB.
BiaumopeiictBue ¢ BOAOW ATHX COeOUHEHHH. ['MIPOKCHIBI INENOYHBIX U IIETOYHO-3EMENIbHBIX
METAJUIOB; aM(OTEPHOCTh THIPOKCHAA Oepwius. [HIpuabl MIETOYHBIX U IIETOYHO3EMENIbHBIX
METAJIJIOB U X BOCCTAHOBHUTEIbHBIE CBOMCTBA.

B3aumoneicTBue IIENOYHBIX M IIEJOYHO3EMENIBHBIX METAIOB € BoAOM M kuciaoramu. Conu
IIEJIOYHBIX U IIETI0OYHO3EMENIbHBIX METAIJIOB: CYNb(aThl, TaJoreHuIbl, KapOOHATHI, (hochaThl.

VoHBI IENOYHBIX U IIEIOYHO3EMEIBHBIX METAJUIOB KaK KoMILIeKcooOpa3oBarenu. Monodops! 1 ux
poib B MeMOpaHHOM IiepeHoce Kaiusg ¢ HaTpus. VoHbl MarHuss W KaJblud Kak
KOMILIEKCOOOpa30BaTEIH. Peaxnus c KOMIIJIEKCOHAaMH (Ha npumepe HaTpus
STWICHIMAaMUHTETPaAlleTaTa).

Buonorudeckast posb S-3JIEMEHTOB-METANIOB B MUHEPAJIBHOM OajaHce opraHu3mMa. Makpo- ¥ MUKpO-
S-anemenThl. [locTyrieHne B OpraHu3Mm ¢ BOJOW. JKeCcTKOCTb BOJIbI, €AMHHIIBI €€ H3MEPEHUs,
Ipesieibl, BIAUSHUE HA YKUBbIE OPraHU3Mbl M MPOTEKAHUE PEAKLUMHA B BOJHBIX PAaCTBOPAX, METOMAbI
ycTpaHeHusl KecTKocTh. CoelMHEHUs KalblMs B KOCTHOMW TKaHH, CXOACTBO HOHOB KalbLUi U
cTpoHIus, n3oMopdHoe 3amenieHue (mpodiema crponiusi-90).

Tokcuunocth coenuHeHuit Oepuiius. XUMHYECKHE OCHOBBI MPUMEHEHHS COCIWHEHUH JIUTHS,
HATpUSs, KaJlusl, MarHus, KaJIbIUs, Oapusi B MeIUIMHE U (hapmanuu.

Tema 3.3. Xumus d-anemenmos, buocennocmo. d—nemenmol 1, Il epynneoi.

1. d-onementsr | rpynmel. OOIIas xapakTepucThKa rpymibl. OU3HYecKre U XUMHUUECKHE CBOWCTBA
npocteix BemlectB. Coenunenus menu (I) u meau (II), ux KO u OB xapakrepuctuka, ciocoOHOCTb K
KoMIuiekcooOpa3zoBanuto. KommekcHele coeaunenus menu (II) ¢ ammmakoMm, aMHMHOKHCIOTaMH,
MHOTOaTOMHBIMH CHUpTaMu. KOMIUIEKCHBIA XapaKTep MeIbCOoJepKalliuX (GEpMEHTOB U XUMHU3M HX
JeCTBUSL B METAOOJIMYECKUX peakuusx. [Ipupona oKkpacku COeTUHEHNI MeIi. XUMHUECKHUE OCHOBBI
MPUMEHEHUS COeIMHEHUI Meld B MeAUIIMHE U (apMalllu.

Coenunenus cepebpa, ux KO u OB xapakrtepuctuku (OakTepUIIMIHBIE CBOMCTBA MOHA cepedpa).
CrocoOHOCTh K KOMILIEKCOOOPAa30BaHUIO, KOMIUIEKCHBbIE COEJMHEHHUs cepedpa ¢ rajloreHu1amH,
aMMHaKoM, THOCyJbpaTaMu. XUMHUUYECKHE OCHOBBI MPUMEHEHUS COECJUHEHHI cepebpa B KauecTBe
Je4yeOHbIX IpenapaToB B (hapMaleBTHUECKOM aHAIIU3e.

3omoto. Coenunenus 3oiota (I) u 3omora (III), ux KO u OB xapakrtepuctuka, criocoOOHOCTh K
KOMILIEKCOOOpa30BaHNI0. XUMHUECKHUE OCHOBBI IPUMEHEHHUS B MEJUIIMHE U (hapMaIliy 30J10Ta U €ro
COECIMHEHUM.

2. d—nementsl 11 rpynmet. O0mas XxapakTepUCTHKA TPYIIIIbL.

[uuk. OOwmias xapakTepuCTHKa, XHMHYecKash aKTUBHOCTh mpoctoro BemectBa; KO u OB
XapaKTepUCTHKA COEAUHEHMM LMHKAa. KoMmIiulekcHble coequHeHus HuHKa. KommekcHas npupona
LIMHKOCOJIepKalX (EPMEHTOB M XUMHU3M HUX AeMCTBHS. XHUMHUYECKHE OCHOBBI NPUMEHEHUS B
MeIMLMHE U B (QapMmManMM coeiuHeHMH IMHKa. KanaMuii um ero coenmHeHMs B CpPaBHEHUHM C
AQHAJIOTUYHBIMU COETMHEHUSMU ITUHKA.

Pryre. OOmas xapakTepuCTHKa, OTIMYUTENbHBbIE OT IIMHKAa M KaaMHs CBOICTBa: MOHMKEHHAs
XUMHUYECKass aKTHMBHOCTb IPOCTOTO BEIECTBA, KOBAJIEHTHOCTb 00pa3yeMbIX CBSI3eH € MATKUMU
JUraHAaMu, o0pa3oBaHUE CBA3M MEXIy aromMamu pTyTH. OKHCIEHHE PTYTH Cepoidl M a30THOM
kucnoroit. Coenunenus prytu (I) u pryru (1), ux KO u OB xapakrepuctuka, ciocooHocts pryTH (1)
u pryta (1) k KomIUIekcO0Opa3zoBaHN0. XUMHU3M TOKCHYECKOTO JIEHCTBUS COEAMHEHHUH KaaMmus U
pTyTU. XMMHUYECKHE OCHOBBI IPUMEHEHUS COEMHEHUI PTYTH B MEIULIMHE U (papMaIuu.

Tema 3.4. Xumus d-anemenmos, buocennocmo. d—nemenmol VIu VII epynnwsi



1. d—saemenTsr VI rpymisl

OO01mas xapakTepucTUKa TPYIIIBL.

Xpom. OOmas xapakTepucTuka. [IpocToe BEImecTBO U ero XuMHU4YecKass akTUBHOCTh, CIIOCOOHOCTh K
KOMILIEKCOOOpa30BaHHUIO.

Xpom (II), xucmotHo-ocHOBHass (KO) u oxuciautenbHO-BoccTaHoBUTENbHAs (OB) XapakrtepucTuku
coenunennii. Xpom (III), xucnorno-ocHoBHas (KO) u oxuciautenbHo-BoccTaHoBUTenbHass (OB)
XapaKTePUCTUKU COEIUHEHUM, CIOCOOHOCTh K KOMILIEKCOOOpa30BaHUIO.

Coenunenns xpoma (VI) — okcua v XpoMOBbIE KHUCIOTHI, XpoMarbl M auxpomartel, KO u OB
xapaktepucTrka. OKHCIUTENbHBIE CBOMCTBA XPOMATOB U TUXPOMATOB B 3aBUCUMOCTU OT pH cpeabl;
OKHCJICHUE OpraHudecKkux coenrnennit (cnuptoB). [lepokcocoeaunenus xpoma (VI).

O6mme 3akonomeproctd KO u OB cBolicTB coenuHeHU# d-37€MEHTOB MpH MEPEX0Je OT HUBIIUX
CTENIEHEH OKUCIICHUS K BBICIIUM Ha IIPUMEPE COCIUHEHUN XpOMa.

buonoruueckoe 3nauenue d-snementoB VI rpymmbl. XuMU4ecKre OCHOBBI IPUMEHEHUS COSAMHEHUN
Xpoma, MmoiuOieHa 1 Bosb(dpama B papmaruu (hapMareBTHUECKOM aHATIN3E).

2. d—anementsl VII rpymmer O0mas XxapakTepUCTHKA TPYIIIIHL.

Mapranern. O0mias XxapakKTepUCTHKa. XUMHUYECKas aKTUBHOCTH MPOCTOTO BemecTBa. CrIoCOOHOCTh K
KOMILIEKCOO0Pa30BaHUIO (KapOOHUIIBI MApPTaHIIA).

Mapranenr (II) u mapranenr (IV): KO u OB xapakTepucTHKa COEIUHEHUH, CIOCOOHOCTh K
KoMIUIeKcooOpazoBanuto. Mapranen (IV) okcua, KHCIOTHO-OCHOBHBIE U OKHUCIHUTEIBHO-
BOCCTAaHOBUTENbHBIE CBoOicTBa, BiusHue pH nHa OB cBoiictBa. Coegunenusi mapranma (VI):
MaHTaHaThl, UX 00pa30BaHME, TEPMHUUYECKAs YCTOWYMBOCTD, AUCIPOIIOPIIMOHUPOBAHUE B PACTBOPE U
YCIIOBUS CTAOMITU3AIINY.

Coenunenus mapranua (VII) — okeun, mapranmosas kucioTa, nepmanrasatsl, KO u OB cBoiicTsa,
MPOAYKTHl BOCCTAHOBJICHHMSI TIEPMAHTAHATOB TIPU Pa3IMUHBIX 3HauYeHWsX pH, oxuciaeHue
OpPraHMYECKUX COCTUHEHHM, TEPMHUECKOE PA3JIOKEHHE. XUMUYECKHE OCHOBBI NMPUMEHEHUS Kajus
NepMaHTaHaTa M €ro pacTBOpa KaK aHTHCENTHYECKOTO CPeACTBAa M B (DapMalleBTUYECKOM aHAIU3E.
5.d-anementst VIII rpymist

O6mias xapakrepuctuka rpymmbsl. Jlenenue d—amnementoB VIII rpynmbel Ha s7eMeHTHl ceMelcTBa
JKele3a U TUIaTUHOBbIE MeTaiuibl. O01as XapakTepuCcTHKa JIEMEHTOB CEMENCTRa JKese3a.

XKenezo. Xumuueckast akTUBHOCTb IPOCTOTO BEILECTBA, CIIOCOOHOCTh K KOMILJIEKCOOOPa30BaHUIO.
Coenunenns xeneza (II) m xemeza (III) — KO u OB xapakrepucTuka, CIOCOOHOCTh K
KoMIuiekcooOpa3zoBanuto. KommiekcHble coenunenus xeneza (II) m xenmeza (III) ¢ umanun- u
THUOIIMAHAT- MOHAaMHU. ['eMOrinoOuH u xenesoconepkaiiue (GpepMeHThl, XUMHUYECKass CYHIHOCTh HX
JEACTBUA.

XKenezo (VI). Deppartsl, monydeHne U OKUCIUTEIbHBIE CBOWCTBA.

XUMUYECKHE OCHOBBI MPUMEHEHMs JKele3a M JKEIe30COoAepXkallluX MpenaparoB B MEAMIMHE U
dapmanuu (B ToM yrciie B papMalleBTUYECKOM aHAU3e).

KoGaneT u Hukenb. XuMHYECKass aKTUBHOCTb TPOCTHIX BEHIECTB B CPAaBHEHHUU C IKEJIEC30M.
Coenunenus kobanbTa (II) 1 kobansTa (I1I), Hukens (II); KO u OB xapakrepuctuka, cmocoOHOCTb K
KOMIUIeKcooOpazoBanuto. Hukenb u  KoOambT Kak MHUKPOIJIEMEHTbl. XHMHUYECKHE OCHOBBI
MIPUMEHEHUS COeTMHEHUH K0OambTa U HUKETS B MEIUIIUHE U (hapMaluu.

OO01mas xapakTepuCcTUKa 3JIEMEHTOB CEMeICTBa MIaTHHBI

Tema 3.5. Xumus p-anemenmos, buocennocmo. p—Inemenmul 111, IV, V epynnoi



1. p—DOnementsr I rpynmer. O0mas xapakTepucTUKa TPYMNIbL. DJIEKTPOHHAS ACPUIIMTHOCTh U €€
BJIMSIHAE HA CBOWCTBA JJIEMEHTOB U WX COEAUHEHUU. M3MEHEHHME yCTOMYMBOCTU COEOUHEHHUH CO
cTeneHsaMu okucienus +3 u +1 B rpynmne p—saemenToB III rpynmer.

bop. OOmas xapakrepuctuka. I[IpocTble BemecTBa W KX XHMMHMYECKas aKTMBHOCTb. bopumisl.
Coenunenus ¢ BoaopoaoM (6opaHbl), 0COOEHHOCTH CTEPEOXUMHUN U IPUPOJIBI CBSI3U (TPEXIIEHTPOBHIE
cBs3n). ['mnpunobopatsl. ['anmuasl 6opa, ruaponan3 U KoMIiekcooOpasoBanue. BopHbIil aHruapun u
O0opHast KUCJI0Ta, paBHOBECHE B BOJHOM pacTBope. bopaThl — mpou3BoAHbIE pa3IUYHBIX MOHOMEPHBIX
U TOJMMEPHBIX OOpHBIX KHUCIOT. Terpabopar Hartpus. Ddupsl 6opHO KucioTbl. KauecTBeHHas
peakuus Ha OOp M e€e UCIONb30BaHUE B (papMalleBTUYECKOM aHanuie. buonoruueckas ponb Gopa.
AHTHCENTHYECKHE CBOMCTBA OOPHOI KUCIIOTHI U €€ COJICH.

Amromunuii. OOmass xapaktepuctuka. [Ipocroe BemectBO M ero XuUMHYEcKas AaKTUBHOCTb.
PazHoBumHocTn okcupa amomuHusA. [IpuMenenwe B wmenunuHe. AM(OTEPHOCTh THIPOKCHA.
AntomuHaTtel. MOH adioMuHUS Kak KOMILIEKCOOOpa3oBarenb. be3BojHbIE COMM allOMUHUS U
Kpuctamoruaparsl. OcCOOEHHOCTH CTpOeHUs. [ anupl.

OU3NKO-XUMUYECKUE OCHOBBI TPUMEHEHHUS aTIOMUHUS B MEIUIIMHE U (papMaiuu.

2. p—anemenTsl IV rpynnsl. O01as XapakTepuCcTUKA FPYIIIIBL.

OOmiass  xapakTepucThka yriepoaa. Aunorponuueckue Moaudukanuu — yriaepoaa. Tumsl
rudpuaAn3ay aToMa yriepoaa U CTPOCHHE YITIEPOJOCOAEpKAIIUX MOJEKYJ. YTIIepoJ KaKk OCHOBa
BCEX OpraHMYecKux MoJiekya. Dusnueckue © XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB.
AXTUBUPOBAHHBIHN Yroiib Kak aJICOPOCHT.

Yrnepoq B OTpULATENBHBIX  CTENEHAX OKucieHud. KapOuapl aKTUBHBIX METalIOB U
COOTBETCTBYIOILIUE UM YIJIEBOJOPOIBI.

VYrnepon (II). Oxcupn yrnepoma (II), ero KO u OB xapakrepucTuka, CBOICTBa Kak JIMTaHAA,
XUMHUYECKHE OCHOBBI €r0 TOKCHMYHOCTHU. L{MaHMCTOBOIOpO/AHASA KUCIOTA, NMPOCThIE U KOMIUIEKCHbBIE
UHUaHU]Ibl. XUMUYECKHE OCHOBBI TOKCUYHOCTH IIUAHUIOB.

Coemunenus yrinepoaa (IV). Oxcun yriepona (IV), ctepeoxumMust U pupoja CBsI3u, paBHOBECUS B
BOJAHOM pacTBOpe. YTroiibHas KHCIOTa, KapOOHaThl © TUAPOKapOOHATHI, THUIPOIU3 U
TEPMOXUMHUYECKOE Pa3JI0KEHHUE.

CoenuHeHus yriiepoja ¢ TajoreHamMu M cepoil. UeThIpexXXJOpHUCThIA yriepoA, ¢ocreH, (peoHsl,
CepoyTriiepol U THOKapOoHaThl. [[nanaTel U THOIMAHATE. XMMHUYECKHE CBONCTBA, TPUMEHEHHE.
buonoruueckas poisb yriepoga. XMMHUYECKHE OCHOBBI HCIIOJIB30BAHNS HEOPTaHUYECKUX COEIMHEHNN
yriepojaa B MEIUIMHE U (papMmaruu.

Kpemuuii. OOmasi xapaktepuctuka. OCHOBHOE OTJIMYME OT YIJepoja: OTCYTCTBHE IHU-CBS3U B
coequHeHusX. Cumununapl. CoequHEHHsT C  BOJOPOJIOM (CHJIaHbl), OKHCIEHME U THJIPOJIU3.
Terpadropusn u Terpaxiaopus KpeMHus, ruIponn3. I'ekcadTopocuiaukarsl.

Kucnoponusie coenunenus. Oxkcua kpemuus (IV). Cunukarens. KpemueBas kuciora. Cuiamkarsl.
PactBopumocts ¥ ruaposmns. IlpupomHble  cuauKaTel M QIIOMOCHIIMKATBHI,  LEOJUTHI.
Kpemuuitioprannueckue coenuHeHuil. CHIMKOHBI M CHJIOKCaHbl. lcronb3oBaHue B MEAUIIMHE
COCIMHEHUI KPEMHUS.

OnemeHTHl moArpynmnel repmanus. OOmas XapakTepucTHKa. YCTONYMBOCTH  BOJOPOJHBIX
coequHennil. CoenuHenus ¢ rajmoreHamu tuna OI2 m OI'4, noBeneHue B BOAHBIX PACTBOPAX.
OnoBoxyopuctoBogoposHas kucinota. Oxcuabl. Okcun cBuHna (IV) kKak CHIBHBIA OKHUCIHUTENb.
AmdoTepHOCTb THIPOKCHI0B. PacTBOpUMBIE M HEPACTBOPUMBIE COJIM 0JI0Ba M cBUHIA. OB peakuuu B
pacTBopax. XHUMH3M TOKCHYECKOTO IEWCTBUSA COEAMHEHHMI CBUHLA. [IpuMeHeHuWe B MeauUMHE
cBUHeLcoepxkamux npenaparoB (cBuHua (II) amerar, ceunna (II) okcum). Xumudeckue OCHOBBI
WCIOJIb30BaHUs COETMHEHMI 0JI0Ba U CBUHIIA B aHaJu3e (apMIpenaparos.

3. p—anemenTsl V rpymnmsl. OOmmas xapakTepucTuka rpynmsl. A30T, (ocdop, MBIIIBIK B OpraHU3MeE,
ux omosornueckas poib. A3oT. O6mias xapakrepructuka. MHOrooOpa3ue CoeIMHEHUH ¢ Pa3TUIHBIMH
CTENEHSIMM OKUCIIEHM a30Ta. [IpnyrHa Manol XMMHYECKON aKTUBHOCTH a30Ta.

CoenuHeHUs € OTpHUIATEIbHBIMU CTEHEHSIMH OKHUcIeHHs. Hutpuabl (KOBaJeHTHbIE M HOHHBIE).
Ammuak, KO u OB xapakrepuctuka, peakuuu 3amenieHus. Amuabl. Ammuakarbl. CBoicTBa
AMUHOKHCIIOT KaK NPOU3BOJHBIX amMMHuaka. MOH aMMOHMS M €ro CoOJIM, KUCJIOTHBIE CBOMCTBA,
TEpMHUUECKOE pasiiokeHue. Iungpasun u  rugpokcuinamuH. KO um OB xapakrtepucruka.
A30THCTOBOJOPOAHAS KACIOTA U a3UBI.

CoenuHeHns a30Ta B IOJIOKHUTENBHBIX CTENEHsAX okucieHusd. Oxcuabl. CTepeoxumus U Npupoaa
cBs3u. CrmocoOsl momydyenuss. KO u OB cBoiictBa. Azorucras kucinora u HATpuTh. KO m OB
cBoiicTBa. A3oTHas kucnora 1 HuTparsl. KO u OB xapakrepucruka. "llapckas Boaka'.

®dochop. Obmas xapakTepucTuka. AJuiorponudeckue Moauduranuu ¢docdopa, UX XHUMHYIECKas
AKTUBHOCTbD.



Tema 3.6. Xumus p-anemenmos, 6uocennocmo. p—anemenmol VI, VII epynnoi

1. ponements! VI rpynmel. O61mas XxapakTepucTHKa TPYIIIHL.

Kucnopon. O6miast xapakrepuctuka. Poib KHCIIOpoJa Kak OJTHOTO W3 Hanbosee pacipoCTpaHCHHBIX
9JIEMEHTOB M COCTaBHOM 4YacTH OOJBIIMHCTBA HEOpPraHWYecKux coeauHeHuil. OcobeHHocTH
ANEKTPOHHOU CTPYKTYpPbl MOJIEKYJbl KHCIOpOJAa. XHUMUYecKash aKTUBHOCTh Kuciaopona. Morekyna
O2 B KauecTBe JTUTaHAa B OKCUTEMOTTIO0MHE.

O30H, cTepeoxuMusi U MpuUpoAa CBs3ei. XHUMHUYecKass aKTUBHOCTh B CPAaBHEHUU C KHCIOPOIOM
(peakuus ¢ pactBopamu uoauaoB). Kiaccupukanus KUCIOPOTHBIX COCAMHEHUH M WX O0OIIue
CBOMcTBa (B TOM 4mciie OMHAapHbIE COCTUHEHHS: CYHNEPOKCUIbI (THUIIEPOKCH]IbI, HAIANEPOKCUIDI,
MEPOKCHUIBI, OKCUJIbI, O30HHU/IBI).

Bonopoaa nepokcun H202, ero KO u OB xapaktepuctuka, npuMeHeHue B Mmeauiuae. Coe1mHeHust
Kkuciaopoaa ¢ ¢ropom. buonormueckas posib KUCIOpoJa. XHMMHUYECKHE OCHOBBI IPUMEHEHUS
KHCIIOPO/Ia U 030HA, a TAK)KE COSTUHEHHI KUCIIOpoia B MEAUIIMHE U (hapMalliH.

Cepa. O6mmas xapakrepuctuka. CiocOOHOCTh K 00pa30BaHUIO TOMOLICTICH.

CoenuHeHus cepbl B OTpULIATENIBHBIX cTeneHsx okucienus. CepoBogopon, ero KO u OB cBoiicTsa.
Cynbhuapl METaJUIOB U HEMETAJUIOB, X PACTBOPUMOCTH B Boze U ruaponus. [lomcynsdunsr, KO u
OB xapakrepucTtuka, yCTOM4UBOCTb.

Coemunenns cepbl (IV) - okcua, XJIOpua, XJIOPUCTBIA THOHMII, CEPHHUCTAs] KUCIIOTA, CYIb(QHUTH U
ruapocyinbdurel. ix KO u OB cBoiictBa. B3aumonelictBue cyiabhuToB ¢ cepoil ¢ oOpa3oBaHHEeM
tHocynb(haToB. CBOHCTBA THOCYIH(ATOB: pPEeaKUUs C KUCIOTAMH, OKACIHUTEISAMU (B TOM YHUCIE C
MOJIOM), KaTHOHAMH—KOMIUIeKCcooOpazoBarensiMi. [lonuTHoHATH, OCOOEHHOCTH HMX CTPOCHHS U
CBOMCTBA.

Coenunenus cepoi(VI) — okcua, rekcagTopu, cepHas KHCIOTa U €€ MPOU3BoIHbIe — cynab(aTel, KO
u OB cBoiictBa. Oneym. [lupocepnas kucnora. [lepokconucepubie KUCAOTH U cONU. OKUCIUTETbHBIC
CBOICTBA MEPOKCOCYIb(HATOB.

buonorudeckass posib cepbl (CYIbQTUIPHIBLHBIC TPYIILEI U AUCYIbGUIHBIE MOCTHKH B OelKax).
XUMUYECKHE OCHOBBI TMPUMEHEHHUSI Cephl W €€ COCOUHEHUH B MeAuluHe, Gdapmaiuu,
(hapMaIeBTHUE€CKOM aHAJIU3E.

Cenen u temnyp. O6mas xapaktepuctuka. KO u OB cBoiicTBa BOJIOPOTHBIX COEIMHEHUN U UX COJIEH.
Oxcunel u kucnotel, ux KO u OB cBoiicTBa (B CpaBHEHMM C MOJOOHBIMU COEIMHEHMSIMH CEPBI).
buonornueckas ponsb ceneHa.

2. p—anementsl VII rpynmnsl (ranorensl). O0Omas xapaktepuctuka rpymmsl. OcoOble cBoiicTBa (ropa
Kak HanboJiee AeKTPOOTPUIIATEIHHOTO AeMeHTa. [IpocThie BemecTBa, nX XUMHUECKas aKTUBHOCTb.
Coenunenus raioreHoB ¢ BoaoponoMm. PactBopumocts B Boae; KO u OB cBoiictBa. MoHHbIE 1
KOBAQJICHTHBIE Tajuibl, UX OTHOILICHHWE K JCHCTBUIO BOJbI, OKUCIUTEIEHM MU BOCCTAHOBUTENEH.
CnocoOHOCTh  (pTOpHI—MOHA 3aMeliaTh KUCJIOPOA (HampuMep, B COECIUHEHUSX KPEMHUS).
l"asioreHnA—1MOHBI KaK JTUTraH/Ibl B KOMIUIEKCHBIX COCIMHEHUSIX.

["anmoreHsl B MOJOKUTENBHBIX CTENEHAX OKUCIEHUs. COeAUHEHUs C KUCIOPOIOM U JIPYT C APYTOM.
B3anMopeiicTBrue rajaoreHoB ¢ BOJOM M BOJHBIMH pacTBOpaMu Iienoudend. KuciaopoaHble KUCIOTHI
XJIOpa U UX COJH, CTEPEOXUMHUS U MpPHUpOJa CBA3EH, YCTOWYMBOCTH B CBOOOJHOM COCTOSIHUM M B
pactBopax, usmeHenue KO u OB cBOWCTB B 3aBUCUMOCTH OT CTENIEHU OKUCIIEHUS rajoreHa. XJiopHas
U3BECTb, XJIOpaThl, OpoMaThl U MOJATHl U UX CBOMCTBA. bruonornueckas poisb ¢propa, Xjiopa, Opoma u
noza.

5. MaTepuajibHO-TEXHUYECKOE U YUeOHO-MeToAuYecKoe odecnevyeHre TMCUUNINHBI
5.1. IlepeyeHb OCHOBHOI U IONOJHUTEIbHON y4eOHOM JIUTEpaTypbl

OcHoenas numepamypa

1. Axmetos, H. C. O6mas u Heopranndeckas xumus: yueonuk / H. C. Axmeros. - 13-e uzn., crep.
- CII6.: Jlanb, 2023. - 1 on-line - 978-5-507-45394-8. - Tekct: anektponubiit. / OBC Jlaub: [caiT]. -
URL: https://e.lanbook.com/book/267359 (mata obOpamenus: 22.02.2023). - Pexum noctyma: mo
TIOJIITHCKE

2. XapurtoHoB, FO. 5. ®usnueckas XUMHA: YUY€OHHUK IJIsI CTYACHTOB YUPEKICHHH BBICILIETO
npodecCuoHAIBHOTO 00pa3oBaHusA, oOywaromuxcs 1o crnenuanbHoct 060108.65 "dapmamms"
muctumunHel "®Ousnyeckas u koutouaHas xumusa' / 0. S. Xaputonos. - M.: IDOTAP-Menua,
2013. - 608 c. - 978-5-9704-2390-5. - Tekct: snexrponusii. // ObBC KC: [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970423905.html (mara oOpamenus: 22.02.2023). -
Pexxum noctyna: mo moanucke



3. Cnecapes, B. 1. Xumus. OCHOBBI XUMHUHU KUBOTO: YUEOHUK JIJISI CTYJEHTOB BBICIIUX y4E€OHBIX
3aBelleHUH, OOy4arolIMXCs MO €CTeCTBEHHOHAYYHBHIM HANpaBleHUSM U crnenuanbHocTsMm / B. WU.
CrnecapeB.; RU.Cankr-IletepOyprckas meauiuuckas akagemus um. WM. U. MeunukoBa, kadeapa
XUMUU. - 6-¢ u3n., uecmp. - CII6.: Xumwmzgar, 2015. - 784 c. - 978-5-93808-253-3. - Tekcr:
HEMOCPEACTBEHHBIH.

LlononnumenvHnas numepamypa

1. O6Gmas u HeopraHudeckas XuMusa. PyKOBOJICTBO K MPAKTUYECKUM 3aHATHSAM: y4eOHO-
METOJIMYECKOE TIOCOOHE IS CTYACHTOB, 00yJaronuxcs no cnenuanbHocTsM: 33.05.01 — @apmanws,
31.05.01 — Jleuebnoe neno, 31.05.03 — Cromaronorus / 1. A. Tlepenepuna, A. C. 'amaktuonosna, E.
H. TrepsixoBa [u np.]; pen. M. B. benoycos.; RU.Cubupckuii METUITUHCKUN YHUBEPCUTET. - TOMCK:
CubI'MY, 2019. - 91 c. - Tekcrt: anexkrponssiid. // DbC CubI'MY: [caiit]. - URL: ft1550.pdf (mara
obpamienus: 22.02.2023). - Pesxxum noctymna: Mo HOJIHCKe

2. CepmioBa, H. JI. OOmass u HeopraHuueckas XUMHS: DKCIIEPUMEHTAJIbHBIC 3ala4yd U
ynpaxkHeHus: yaueoHoe nocodue / H. . Csepanosa. - CII6.: Jlans, 2022. - 352 c. - 978-5-8114-1482-
6. - Tekct: anekrponnsiid. // OBC Jlans: [caiiT]. - URL: https://e.lanbook.com/book/211316 (mata
obpamienust: 22.02.2023). - Pexxum moctymna: 1o HOIHICKe

3. TI'muuka, H. JI. OOmas xwumusa: ydyeOHOe mocoOue [UIsi CTYACHTOB HEXMMHUYECKUX
CHeIMAIbHOCTEH BhICIIMX yueOHbIX 3aBeacuwmii / H. JI. I'muuka. - u3n. crep. - M.: KuoPyc, 2016. -
752 c. - 978-5-406-04995-2. - TekcT: HEMOCPEACTBEHHBIN.

4. Epmos, 0. A. O6mas xumusi. buodpusmdeckas Xxumusi. XuMHsi OHOTCHHBIX 3JEMEHTOB:
yueOHUK /uig By30B: B 2 kHurax. Kaura 1 /0. A. Epmos, B. A. ITonikos, A. C. bepnsian; pen. 1O. A.
Epmos. - M.: KOpaiir, 2022. - 215 c. - 978-5-9916-8659-4. - TekcT: anexrponnsii. // DbC HOpaiit:
[caiir]. - URL:  https://www.urait.ru/book/obschaya-himiya-biofizicheskaya-himiya-himiya-
biogennyh-elementov-v-2-kn-kniga-1-470991 (nara obparenus: 22.02.2023). - Pexum goctyma: mo
MO/INUCKE

5.2. IlpogeccnonanbHbie 0a3bl JaHHBIX U pecypcbl «MMHTepHET», K KOTOPBIM 00ecreYnBaeTcs
AOCTYI 00y4aIOIIMXCH
IIpogeccuonanvuvie 6azvl OaHHbIX
He ncnons3yrorcs.
Pecypcor «nmepnem»
1. http:// irbis64.medlib.tomsk.ru - 95C Cu6I'MY



