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Jlexuus Nel
Tema : OcHOBHBIC XMMHYeCKHE IOHATHA U 3aKOHbI. CTpOeHHE aTOMa, KBAHTOBBIC YHCJIA.
2.leab: XxuMuYeckas HayKa SBISICTCS BAXXHBIM 3BEHOM B IIOATOTOBKE BBICOKOKBAIM(UIM-
POBAHHBIX CIELMAIUCTOB I BCEX OTPAciICi HApOAHOIO XO3AHCTBA, B YaCTHOCTH, M I
dapmaruu. Heopranuueckass Xumus — (QyHIaMEHTalbHAs  JUCHMIUIMHA,  SBISAIOLIASCS
TEOPETUYECKOM  0a30M A  MHOCIEAYIOLIEro M3y4eHHMs aHAJIWTUYECKOH, OpraHU4YecKoH,
(u3MIeCcKoil, TOKCHUKOJIOTHYECKOH, (papMalieBTHIeCKON XUMHH.

['my6okoe ycBoeHHE M NPUMEHEHHE TEOPETHYECKHX OCHOB XMMHH, YMEHHE HCIIOJIB30BaTh
3aKOHOMEPHOCTH XMMMYECKHX IIPOLECCOB U OOBICHATH HAOIIOJAaeMble SBICHUS JIEKUT B
IIpoLecce U3yYEHHs Kypca O0IIel 1 HEOPraHUYECKOM XUMHUH U CIIEHUAIBHBIX TUCLIUILINH.
3.Te3ucel Jekuuu

Heopranudeckas xumusi — GyHIaMEHTAIbHAS JUCIUIUINHA, SBISIONIAACS TEOPETUYCCKON
06a30if AN TOCIEAYIOIIEro  M3YyYeHHMs]  aHAJIUTHYECKOM, OpraHudeckoi,  Qusnyeckow,
TOKCUKOJIOTMUECKOH, (apMaleBTUUYECKOH XMMHUU. YCIEXH COBPEMEHHOW XMMHMU OOYCIOBUIU
3HAYUTEIbHBII POCT KOJIMYECTBA JIEKAPCTBEHHBIX MPENapaToB, IPOUCXOAUT OOHOBJIECHUE
apceHasa IpernapaToB, KOTOPbIE CIEAYET NPUMEHATh XMMUYECKU IPaMOTHO U C MAaKCHUMaJbHOU
noab30i. bynymuil dapmaneBT 10KEH PYKOBOJCTBOBATHCS B pabOTEe JOCTUKEHUSIMHU XHMUH,
UCTIONB3YS CIOKHBIE (PU3MKO-XMMUYECKHE METOABl IPU MPUTOTOBICHHUM, aHAJIN3€ M XPAHECHUH
JIEKapPCTBEHHBIX MTPENAapaTOB.

duznyeckue U XMMUYECKHE CBOWCTBA BELIECTB ONPENEISIOTCS CTPYKTypoil aroma. B xone
XUMHUYECKON PEaKLUHU MPOUCXOANUT NEPEeCTPOrKa IEKTPOHHBIX 000JI0UEK pearupyrolux 4acTUI]
aToMOB. l3yueHue cTpoeHMsI aroma IO3BOJISIET CHUCTEMATH3UPOBAaTh CBOMCTBA BELIECTB,
KJaccu(uUUpoBaTh XUMHMYECKHE peakUM M MX MEXaHU3Mbl, ITOHMMaTh MHOrooOpasue
OMOXMMHYECKHUX U (apMalleBTUYECKUX [TPOLIECCOB.

IKeueanenm — 3TO TaKOE KOJUYECTBO BEUIECTBA, KOTOPOE MOKA3bIBAET, B KAKUX BECOBBIX
KOJIMYECTBAaX XMMHYECKHE AJIEMEHTBI pearupyroT Mexay coOoi. DKBHBAJIEHT BOJOPOJa pPaBEH
1,008 B.4., a 5KBUBAJIEHT KUCIOPOJA — & B.Y.

IKeueaneHmuoll maccoil Ha3bIBaeTCs Macca | SKBHUBaJICHTA BEILIECTBA.

Ha cospemennom srtamne cornacHo HIOITAK akeusanenmom coenuHeHUs Ha3bIBacTCs
peasibHas WM YCJIOBHAs YacTUla BeliecTBa X, KOTOpas MOXET NMPUCOETUHATh, BICBOOOXKIAaTh B
JAHHOW KHCJIOTHO-OCHOBHOW DEAaKLUHM SKBUBAJICHTHO OJHOMY IPOTOHY HJIM DSKBUBAJICHTHO
OJIHOMY JIEKTPOHY B OKUCIIUTEIHHO-BOCCTAHOBUTEIBHON PEAKIINH.

Dakmop IKeueanenmuocmu frxp. NOKA3bIBAET, KAKyl0 4acThb OT MOJIEKYJIBI COCTaBIISAET
SKBUBAJIEHT. AHAJIOTUYHO MOHITHIO «MOJIIpHAasi Macca) BBOJUTCS IOHATUE «MOAAPHAA macca
IKeueanenmay. ITa BeIMUMHA CBsI3aHa C MOJISIPHON Maccoil yepe3 (pakTop SKBUBAJICHTHOCTH:

Mbos. = fama. * Me-sa

Inekmponnoe 001aKo — dTO KBAHTOBO-MEXaHUUYECKass MOJEIb, ONMMCBHIBAIOIIAS COCTOSHHUE
aJIeKTpoHa B arome. III0THOCTh 37eKTpOHHOTO ObOjaka HepaBHOMepHa. [IpocTpaHCTBO BOKpYT
A1pa, B KOTOPOM HauOoJjiee BEpPOSTHO HAaXOXKACHUE DJIEKTPOHA, HazbIBaeTcs opoumanvio. 90%
CBOET0 BPEMEHHM 3JIEKTPOH HAaXOJIUTCS B 3TOW yacTu mpoctpaHcTBa. OpOuTalib MOXKHO OMHCATh
WIN 0XapaKTepU30BaTh ¢ HOMOIBI0 HA0Opa LIEBIX YHCEN, HA3bIBAEMBIX KEAHMOBLIMU.

Ilepuoo mnpencrasnser co0OW MOCIEAOBATEIbHBIA PNl DJIEMEHTOB, B aroMax KOTOPBIX
IIPOUCXOJUT MOCIIEN0BATENBHOE 3aII0JHEHUE OJUHAKOBOTO YMCIIA 3JIEKTPOHHBIX ciloeB. [Ipuuem,
HOMep MepHoJia COBMAIAET CO 3HAYEHHEM TITaBHOTO KBAaHTOBOro uucia (N).

['pynnel m noarpymnmsl. Bee aneMeHThl NEPUOAMYECKON CHUCTEMBI HOJAPAa3AeAIOTCS Ha 8
rpynn. B kaxnayro rpynmy momagaioT T€ 3JEMEHTHI, KOTOpble IpH O0pa3soBaHMM XMMHYECKOM
CBSI3M OTAAIOT OAMHAKOBOE YHCJIO NIEKTPOHOB, PABHOE HOMEPY I'PYIIIIBL.
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Homep rpynmsl COOTBETCTBYIOT KOJMYECTBY BAJCHTHBIX JJIEKTPOHOB Ha BHEIIHEM
SHEPreTUYEeCKOM YPOBHE
4. NnaocTpaTUBHBIA MaTepua: mpe3eHTanus, Tadaumna.
5. JIuteparypa:
OCHOBHAasl

1. HypceititoB II.11. betiopranukansik xumus / Hypceiitos 1. I11., baiimaran6eros K. b.,
2020. - 189 c.
2.Bepenmosa JI. I'. beliopranukaibiK, KOJJIOMATHI )KoHE du3nKkaiblk Xxumus /Bepennosa JI.
I'., Bareip6aena O. K., Heuenypenko A., 2020. - 213 c.
3.Ucabaes, H. H. beliopranukanblKk XMMHUSHBIH €CENITEP )KUHAFBI. 1-0011iM [MoTiH] : OKy Kypassl /
H. H. Ucabaes ; KP BFM; M. Oye3os areianarsl OKMY. - Anmatsl : OBepo, 2013. - 432 Ger. c.
4. VcabaeB H.H. beliopranukanblk XUMUSHBIH ecentep kuHarbl. [[-0emiM [MoTiH] : OKy Kypaubl /
H. H. HUca6aes ; KP BFM; M. Oyesos arsinnarst OKMYVY. - Anmarts! : OBepo, 2013. - 432 Ger. c.

JAOMOJIHUTEIbHAS:
1.befiopranukanblk XUMHS TIPAKTUKYMBI : OKY - onictemenik HyckaynbiK / A.C. Koxkamxaposa.-
Anmarsl : OBepo, 2013
HA PYCCKOM fI3bIKe:

OCHOBHasi

1. Heopranuyeckasi, KoyonaHas u Gpusnueckas xumus : yaeonoe nocodue / JI. I'. Bepenmosa, E.
B. Heuenypenko. - Anmatsl : New book, 2022. - 216 c. (Iludp 544/.546/B 314-578586)
2.babkoB A.B. O61mas u Heopranuyeckas Xumus :yu.nocooue.-M. : I'DOTAP-Meaua,2013.

JAOMOJTHUTEIbHAS:
1.I'muaka H.JI. O6mas xumust. T1-4.: yaeOHOe mocoOue st By30B-AnMaTel: DBepo, 2014.
2.AnmabexkoBa A.A. u.jp. IIpakTukyM 1O HeOpraHHYeCKOW XHMHHM:y4el.-MeToa.nmocodue -
AnmMartsl :9Bepo,2012.
Ha anriuiickom si3bIke
1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.
Babkina. -27" ed.-Almaty: «Evero», 2017.
2. Inorganic chemistry. Chemistry of elements [Tekcr] : textbook / S. Nazarbekova [and etc.]. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p
3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.
Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p
6. KoHTposbHbIe BONPOCHI:
Kak onpenensiercs: 5KBUBAJICHT dJIEMEHTa, KUCIOThI, OCHOBAaHHUS, CONEH?
W3 Kkakux 9acTHIl COCTOUT SIIPO aTroma?
YeM 3aKIH04aeTCsl CMBICH TJIaBHOTO KBAHTOBOTO YKcia?
Uro xapakTepu3yeT CHUHOBOE KBAHTOBOE YUCIIO?
C noMoI1Ib0 KaKOTo KBAaHTOBOT'O YHUCHIa onpeaenseTcs GopMa 3JIeKTPOHHOTo obaka?
Yro HazeiBaercs rpymmoi [1C3. Yto onpexnensirotr 6ykBe A 1 B mociie Homepa rpyrmimb1?
Uem onpeziensieTcst KOJIMYECTBO 3JIEMEHTOB B IEPUOJIE, YTO OTINYAET OOJIBIINE EPHOJIBI OT
MaJIbIX ?
8. Tlouemy snementsr [ICD nensrcs Ha S, p, d, cemeiicTBa?
9. UYewm ornmmuaercst coBpeMeHHast HOpMYIMPOBKA ITEPHOMICCKOTO
10. 3akona ot popmynuposku nanHoi J{.11.MeHnzneneeBbIM.

NogakkowdpE

Jlekmsa Ne2

Tema: Teopusi xummnueckoii cBsi3u. CBoiicTBa KOBAJIEHTHOM CBA3H.
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2. lleab: ydeHHEe O XMMHYECKOUW CBSI3U COCTaBISIET OCHOBY TEOPETHYECKOW XWMHH. braromaps
XUMHUYECKON CBSI3U M3 aTOMOB 00pa3yloTcsi 0oJiee CIIOKHBIE YAaCTUIIBI: MOJIEKYJIbl, pajuKabl,
MOHBI, Kpuctaiel U Ap. IloHnMMaHue 3TON TeMbl IO3BOJSAET IOHATH MEXAHWU3Mbl PEAKIU,
MIPOTEKAIOLIMX B OpraHU3Me YEeJI0BEKa IIPU BBEJICHUH JIEKAPCTBEHHOTO Mperapara.
3.Te3uchl JeKIUH
[Ipuuunbl 00pa3oBaHMs W MPUPOAA XMUMHUECKON CBSI3M 3aHMMalla YYEHBIX Ha MPOTSKEHHUH
BCEH WCTOPUHU Pa3BUTHUS XUMHUU. BBIIO HEMano pa3jIM4yHBIX TEOPUIl: BUTAIMCTUYECKAs TEOPHUs
bepuenuyca, Teopust xumuueckoro crtpoenust byrneposa u T.4. Ho nuime nociie ycraHoBiIeHUS
AJIEKTPOHHOT'O CTPOCHHUS aTOMA, T.€. OTKPBITHS KBAHTOBOM TEOPUH, CTATI0 HAYYHO OOOCHOBAHHBIM
00BsICHEHUE TPUPOABI CHJI XUMUYECKON CBSI3M aTOMOB B Mouiekysie. OOpa3oBaHue CBSI3U ITO —
nepecTporiKa 3IEKTPOHAMH BHEIIHUX 000JI0YEeK B3aMMOJICHUCTBYIONIMX aTOMOB. B3anmoelicTBre
aTOMOB MHOT'000pa3HO, MOATOMY MHOT0OOpa3Hbl W XuMuueckue cBsizu. CoBpeMeHHas TeOopHs
XUMHYECKON CBSI3H, TAKXKE KaK U TEOPHUS] CTPOCHHS aTOMOB, Oa3MpyeTcsl Ha KBAHTOBOUW TEOPHH U
JOJKHA YUUTHIBATh KOPITYCKYJSPHO-BOJIHOBOM Ayanu3m Mukpodactull. [Ipu pazpaboTtke Teopuu
CTPOCHHS MOJIEKYJ BHavyasie XX BE€Ka BOZHUKIIM U 3aTEM Pa3BUJIMCH 1BA OCHOBHBIX METOJA: METO/
BajieHTHbIX cBsizeil (BC), paspaborannsiii [Tonunrom, I'eitnepom, Jlongonom, Crelitepom u np.
YYCHBIMH.
4, WiutiocTpaTUBHBIN MaTepHuaJI: Mpe3eHTaIus, Ta0Jnua.
5. JIuteparypa:
OCHOBHasI

1. HypceiiitoB LI.ILI. Beitopranukansik xumus / Hypceititos L. III., baiimaran6ertos K. b.,
2020. - 189 c.
2.Bepennosa JI. I'. befiopranukalibiK, KOJUIOUATHI )koHE Pu3UKanbiKk xumus /Bepenmona JI.
I'., bateipbaeBa J. K., Heuenypenko A., 2020. - 213 c.
3.Ucabaes, H. H. beliopranukanblk XUMUSHBIH €CenTep >KUHarbl. 1-0eiiM [MoTiH] : OKy Kypasbl /
H. H. Ucabaes ; KP bfM; M. Oye3oB atbinaarsl OKMY. - Anmartsl : OBepo, 2013. - 432 Ger. c.
4. VicabaeB H.H. beliopranukanblk XUMUSHBIH ecentep >kuHarbl. [[-6emiM [MoTiH] : OKy Kypasl /
H. H. Ucabaes ; KP bFM; M. Oye3oB ateinnarsl OKMY. - Anmartsl : OBepo, 2013. - 432 Ger. c.

JAOTOJIHUTEIbHAS:
1.beiiopranukanblK XUMHsI TPAKTHUKYMBI © OKY - oiicTeMenik Hyckaynslk / A.C. Koxkamkaposa.-
AnmMars! : 9Bepo, 2013
HA PYCCKOM fI3bIKeE:

OCHOBHasi

1. Heopranuueckasi, koyouaHas 1 Gusnueckas xumus : yueoHoe nocodue / JI. I'. Bepennosa, E.
B. Heuenypenko. - Anmatsl : New book, 2022. - 216 c. (ITudp 544/.546/B 314-578586)
2.babkoB A.B. O6mas u Heoprannyeckas xumus :yd.mocooue.-M. : [DOTAP-Meaua,2013.

JAOTOJIHUTEIbHAS
1.I'muaka H.JL O6mas xumus. T1-4.: yaebHoe nmocobue i By30B-AnmMatsl: IBepo, 2014.
2.AnvabekoBa A.A. u.ap. IlpakTukym 1O HEOPraHWYECKOH XUMHH:y4eO.-MeTOJ.Imocodne -
Anmarsl :9Bepo,2012.
Ha anruumiickom si3bIKe
1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.
Babkina. -27" ed.-Almaty: «Evero», 2017.
2. Inorganic chemistry. Chemistry of elements [Tekcr] : textbook / S. Nazarbekova [and etc.]. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p
3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.
Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p
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. KOHTpOJIbHBIE BOPOCHI:

Kakas cBsi3b Ha3pIBaeTCs KoBasieHTHOW? [IpuBeauTe mpumep.

Yem onpezensercss HaChIIaeMOCTh KOBAJIEHTHOI CBSI3U?

[Touemy ctpykrypa monekyn CHa, CoHs, CoHz paznmuna? YKaxkuTe THN TUOPUAM3ALUU

yriaepoja B 3TUX MOJIEKyJax?

4. Kakme TuUmbl  CBSI3M  M3BECTHBI B 3aBUCHUMOCTH ~ OT  crnoco0a MepeKpblBaHus
3JICKTPOHHBIX 00JaKOB?

5. Ha3zoBuTe OCHOBHBIE MOJIOKEHUSI METOa MOJIEKYIIsIpHBIX opoutaneit (MO). Ces3piBaromue u
pa3phIXJIAIOIIE OPOUTAIIH.

6. YkaxuTe TUN XUMHUYECKOW CBSI3M M KpaTHOCTH cBsizu B mojekynax: Clp, 02, N2, HoS, KCI,

HBr.

[ToueMy BO3HHMKAET BOJOPOIHAS CBA3h?

8 Ilouemy MmakcumanbHasi KOBaJCHTHOCTb CEphl paBHa 6, a y KHCIOpOJa TaKoe BaJIEHTHOE
COCTOSIHUE OTCYTCTBYET?

9. Ilpu B3aMMOJIEHCTBUM KaKHX 3JIEMEHTOB 00pa3yeTcsi HOHHAs CBS3b?

10.ITouemy B MOJIEKYJIaX BO3HUKAET IOJIIPHAS CBSI3b?

11.Yem onpenensercss KpaTHOCTh CBSA3M 110 Metoay BC?

12.Kak onpenensieTcst KpaTHOCTB CBSI3U 110 MeTory MO?

I3.ITouemy monekyna N2 nquamarautHa, a mosekyna 0; mapamarautHa. 14.Kak 1 mouemy BO3HHKAET

JIOHOPHO-aKLENTOpHAs CBS3b?

W R o

~

Jlekums Ne3
Tema: JHepreTuka XMMHYeCKHX peaKLMl.

2. llesb: 3HaHUSI OCHOBHBIX MOJIOKEHUN TEPMOINHAMMKH MO3BOJIAIOT CYUTh 00 SHEPreTUUECKUX
MpEeBpaLIeHNsIX, KOTOPBIMU COMNPOBOKIAIOTCS XMUMHMUYECKHe W (u3nueckue mnporiecchl. [lanHas
TeMa SIBJIAETCS] TEOPETUUECKON 0a30i COBpeMEHHOI OMOPHEPreTHKH, OHA JaeT MpeJCTaBIeHHs 00
DHEPreTMYecKOM OajlaHCe JKMBBIX OPraHW3MOB, IO3BOJIAET YCTAHOBUTH  CHEIU(PUUECKUE
0COOEHHOCTH MpeoOpa3zoBaHus OJHUX BHUIOB SHEPTUU B APYrUe, MOJYYUTh BO3ZMOXKHOCThH CYIUTh
00 OCyILECTBEHUHU TE€X WJIU MHBIX PEaKLMil B OpraHM3Max MpU HCIOIb30BAHUM JEKAPCTBEHHBIX
[IPEnapaToB.

3.Te3uchl JeKIUH

C orkpeitTueM M.B. JIOMOHOCOBBIM OCHOBHOI'O 3aKOHA COXpPAaHEHHS W IPEBPALLEHUS
MaTepud W DSHEPIUM HAuMHAET CBOE pa3BUTHE pa3fel XUMUU U  (PU3NKU-TEPMOJUHAMUKA.
Tepmoounamuka — Hayka 0 npespawjeHun 6HYmMpenHell IHePUU 6 Pa3iluyHble 6U0bl IHEPUL.
TecHast B3aUMOCBSI3b MEXY IMPEBpAIEHUSMU OJHUX BHUAOB MaTepuu B Apyrue (Ui MEXIy
nepexofaMu MX U3 OJHOIO COCTOSHUS B JIpyroe) W HHepreTuueckumMu 3¢ddexkramu 3Tux
IIPEBPAILCHN, XapaKTepHa IPAKTUYECKHU JUIsl BCEX MPOLECCOB )KMBOT0 U HEKUBOTO MUPA.

Bee xumuueckne M OHMOXUMHUYECKHE TIPOLECCHl MPOTEKAIOT C BBIJICICHUEM MU
MIOTJIOIIEHUEM JHEpruu. Peakiuu, DpOTEKAronIMe C BBIICICHUEM JHEPruH, Ha3bIBAIOTCS
IK30mepMudecKumMu, a peakluy, IPOTEKAIIUE C IIOMVIONICHUEM DHEPIUH, HAa3bIBAIOTCA
IHOOMEPMUYECKUMU.

4. NJUTIOCTPAaTUBHBINA MaTepuaJl: Mpe3eHTAlUs, TA0M1Ia.
5. Jlureparypa:
OCHOBHAas

1. Hypceititos II.II. beitopranukansik xumus / Hypceititos 111I. I11., baitmaran6etoB K. b.,
2020. - 189 c.
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2.Bepennoa JI. I'. befiopranukanbiK, KOJUIOUATHI XKoHE (U3UKaNBIK XuMus /Bepenmosa JI.
I'., bareipbaeBa 3. K., Heuenypenko A., 2020. - 213 c.
3.HcabaeB, H. H. beiiopranukajibiKk XUMUSHBIH ecenTep KUHAFbl. 1-0emiM [MaTiH] : OKy Kypausl /
H. H. HcabaeB ; KP BFM; M. Oye3oB arbingarsl OKMY. - Anmatsel : 9Bepo, 2013. - 432 Ger. c.
4. Ncabaes H.H. beiopranukaiblk XUMUSHBIH ecerntep *uHarbl. [1-6emiM [MaTiH] : 0Ky Kypaisl /
H. H. Uca6aeB ; KP BFM; M. Oye3oB ateingarsl OKMY. - Anmatsl : 9Bepo, 2013. - 432 Ger. c.
AOMOJTHUTEILHAS:
1.beiiopraHuKaibIK XUMHS PAKTUKYMBI : OKY - oaicTemenik HyckaynslK / A.C. Koxamxaposa.-
Anmarsl : OBepo, 2013
Ha PYCCKOM fI3bIKe:
OCHOBHasl
1. Heopranuueckasi, koynnouaHas u gpusnudeckas xumus : yueonoe mocodue / JI. I'. Bepenrona, E.
B. Heuenypenko. - Anmatsl : New book, 2022. - 216 c. (IIudp 544/.546/B 314-578586)
2.babkoB A.B. O6mas u Heopranuyeckas xumus :yd.nmocooue.-M. : TDOTAP-Meaua,2013.
JAOTOJTHUTEILHAS:
1.I'muuaka H.JIL. O6mas xumus. T1-4.: yaeGHoe nmocoOue amsi By30B-AnMaTsl: DBepo, 2014.
2.AnmabexkoBa A.A. u.jp. IIpakTukyM 1O HEOpPraHM4e€CKOW XHMMH:y4eO.-MeToj.ocodue -
Anmartsl :OBepo,2012.
Ha anrumiickom si3biKe
1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.
Babkina. -27" ed.-Almaty: «Everoy, 2017.
2. Inorganic chemistry. Chemistry of elements [Tekcr] : textbook / S. Nazarbekova [and etc.]. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p
3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.
Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p

6. KOHTpOJ’IbeIC BOIIPOCHI:

1 Yro HazbIBaeTcs TEMIOBBIM 3((HEKTOM XUMUYECKON peakiuu?

2. Uro m3y4aer TepMOJMHAMUKA?

3. Kakue tepmonuHamuyeckue (QYHKIUM OTHOCATCS K (DYHKIUSAM COCTOSTHHS?

4. B uyem cyTh | 3aKoHa TEpMOAMHAMMKU?

5. Kax U3MEHseTCs SHTAJBIMA U BHYTPEHHSAA SHEprus B 9K30T€PMUYECKHUX
peakiusx?

6. Kax usmensercst S3HTpONMs pU HarpeBaHUH, KUIIEHUH, PACTBOPEHUH, KPHUCTAIN3ALUU?

7. UYto xapaktepusyeT H300apHO-M30TEPMUYECKHI TMOTEHIMAT U OT Kakux (akToOpoB OH
3aBUCHUT?

Jlekmusa Ned
Tema: KuneTuka XuMH4YeCKHX peaknuil. XuMH4YecKoe paBHOBeCHe.

2. Heab: XxuMmHYecKas KMHETHKA YCTAHABIMBAET 3aKOHBI, OINPEACIAIONINE CKOPOCTh
XUMHUYECKHX MPOLECCOB, M BBIACHSAET POJIb PA3IMYHBIX (AKTOPOB, BIUAIOIIMX Ha CKOPOCTh U
MexaHu3M peakuuu. [IpakThueckoe 3HAaYeHHE €€ O4YEBUAHO, TAK KAaK TOJBKO 3HAs 3aKOHBI
KMHETUKM M MEXaHU3M pPEaKklLMM MOXHO YIPAaBIATH XMMUYECKMMH mpoueccamu. OT ckopocTu
XUMHYECKONM pEeaKIUU 3aBHUCHUT BBIXOJ IPOAYKTOB, T.€. NPOU3BOAMUTEIBHOCTH TpyAa U
arraparypsl.

bonbmioe 3HaueHne wnMeeT KHHETHKAa U Ans  (papmanuu. JleiicTBue  pa3nMUYHBIX
JIEKApCTBEHHBIX BELIECTB OOYCIOBIMBACTCS B 3HAYMTENBHOM CTENEHH CKOPOCTHIO PEaKIINH,
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OpoxoJamMx B opraHuzMe. Ilpu XpaHeHHMH JIEKapCTBEHHBIX IIpenapaToB MOTYT IpPOTEKaTh
pa3IMyYHbIe PEaKIuu, CKOPOCTh KOTOPBIX OMpeAesieT CPOK TOAHOCTH JIEKapCTB.

3. Te3ucnl JeKUHUHU:

XuMHYecKasi KHHETHMKA — HayKa, HM3ydalollas CKOPOCTh XHUMHUYECKHUX DPEaKIHi, HX
MEXaHU3M M BIUSHHE pa3IU4YHBIX (AKTOPOB (KOHIEHTpALMs pPEAarupykolMX —BEIIECTB,
TeMIeparypa, AaBleHUE, IPUPO/Ia BEIIECTB, KaTaIU3aToOp) Ha CKOPOCTh Mpoliecca .

CKopocTh XUMHUYECKOW peakuui (V)- 3TO YHCIO 3JIEMEHTapHBIX aKTOB peakluy,
MPOUCXOAIINX B €IUHUILY BPEMEHH.

CkopocTh  XMMHYECKOM peakiuil (V) BBIYUCISAIOT U3MEHEHHEM  KOHIIEHTPAIMHU
pearupyroux BeIIecTB 3a OMPeIeICHHbIN MPOMEXKYTOK BpeMeHu. Efqunmniia nu3mMmepeHus: CKOpocTu
XUMUYECKON peaKluii: MOJKJI*MHUH. Y paBHEHHE cpeHel (Vcp) CKOPOCTH pEaKIIUii:

Cz _Cl
opm = = i£
! T,— 7, At
3aKoH ACHCTBYIONIMX MacC: OTKPBUIN HOpBEKCKHUe yueHsle ['ynbnoepr u Baare (1867r.)
CKopocTh XMMHYECKON peaklHili MpsMO MPOMOPIHOHATIBHO MPOU3BEICHUIO KOHIICH-

Tpaluu pearupyromux Bemects. B o6mem Bune g peakuun A+B=C ckopocTh npsiMoi peakuuu
BBIYHUCIIAIOT 10 YPABHEHHUIO:

v=k[A]e[B]

KoncranTta ckopoctu peakiuu (k) — (yHIaMEHTalbHbIA KUHETUYECKHM MapameTp, He
3aBUCSIIMNA OT KOHLEHTPAaLlUM PEAreHTOB, a IIOTOMY OCTAIOIIUICS HEU3MEHHBIM B TEUCHHE
peakuuu. KoHCTaHTa CKOPOCTH XMMHYECKOM PEAKLMM YUCICHHO paBHA CKOPOCTU XUMHUYECKOU
peakuMM NpU KOHLEHTpALMAX BCEX pPearupyrolux BellecTB, paBHbIX 1 monb/n. KoncranTa
CKOPOCTH XMMHUYECKON peakUu 3aBHCUT OT MPHUPOJBI Pearupyrouux BEIIEeCTB, TEMIEPATyphl U
HaJIM4YMs B PEAKIIMOHHON Ccpeie KaTalau3aTopa.

v =Ly [aF [ep fe}

Bennuunsl o, B u y HaxomsaTcs cnel}uaanHMu METOAaMU ¥ Ha3bIBAIOTCS MOPSAKAMHU
peakuuu no BemectBY A, B u C, coorBerctBeHHO. Cymma IokaszaTeneil cTemeHedl B
KMHETHYECKOM YPaBHEHUH Ha3bIBAETCsl OOIMIMM MOPAIKOM peakiuu N=a+f+y. [Topsgoxk peakuumn
ompenieNnseT  XapakTep 3aBUCUMOCTH  CKOpPOCTH  OT  KoHUeHTpauuu. Habmrogaemble
KOHIICHTPALIMOHHBIC KHHETUYECKHE 3aBHCHMOCTH TEeX WM HMHBIX PEAKIHH OMPEENSIOTCS U3
MeXaHU3MOM. JIMIIb HEMHOrHe XHMHYECKHE IPEBpAILEHHs] OCYIIECTBISIOTCS B OJHY CTaIMIO.
BoNbIIMHCTBO k€ TPOILIECCOB MPOXOIUT HYepe3 HECKOIBKO AIIEMEHTAPHBIX CTaJAHl, B KOTOPHIX
MOTYT NMPUHUMATh Y4acTHe OJIHA, JBE WJIM TPU MOJIEKYNbl. B COOTBETCTBUU C 3TUM CYIIECTBYIOT
MOHO — OM — WJIM TPHUMOJIEKYJISIpHBIE CTaauu. YHCIO MONEKYIN, YJ4acTBYIOIIUX B OTIEIBHBIX
CTaJIUX, Ha3bIBAIOT MOJEKYJISIPHOCTHIO.

4, WiutiocTpaTUBHBIN MaTepuasl: npe3eHTanus, TadJanua.
5. JIluteparypa:

OCHOBHAasI
1. Hypceiiito LI.III. Beitopranukansik xumus / Hypceitiros L. 1., baiimaran6etoB K. b.,
2020. - 189 c.
2.Bepennosa JI. I'. beitopranukanblk, KOJJIOUATHL koHE Qu3uKanblKk xumus /Bepenmona JI.
I'., bateipbaeBa . K., Heuenypenko A., 2020. - 213 c.
3.HcabaeB, H. H. beifopranukaiblk XUMUSHBIH ecenTep *KHUHAFbl. 1-0emiM [MaTiH] : OKy Kypauisl /
H. H. Ucabaes ; KP BEFM; M. Oye3os areingarst OKMY. - Anmatser : 9Bepo, 2013. - 432 Ger. c.
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4. Ncabaes H.H. Beiopranukaiblk XuMUSHBIH ecentep xuHarbl. |1-6emim [MaTiH] : OKy Kypaisl /
H. H. UcabaeB ; KP BFM; M. Oye3oB areingarsl OKMY. - Anmartsr : 9Bepo, 2013. - 432 6er. c.
AOMOJIHUTEILHAS:
1.beitopranuKalbIK XUMHS MPAKTUKYMBI : OKY - oaicTeMenk Hyckayislk / A.C. Koxamxkaposa.-
AnmMarsl : 9Bepo, 2013
HA PYCCKOM fI3bIKe:
OCHOBHAasl
1. Heopranmyeckas, koJutonaHas U ¢puznueckas xumus : yaeonoe nocodue / JI. I'. Bepenriiona, E.
B. Heuenypenko. - Anmatsl : New book, 2022. - 216 c. (ITudp 544/.546/B 314-578586)
2.babkoB A.B. O0mas u Heopranuyeckas Xxumus :yd.mocooue.-M. : [DOTAP-Menua,2013.
AOMOJIHUTEILHASA:
1.I'muuka H.JL. O6mas xumus. T1-4.: yaeOHoe nocoOue ajst By30B-AnMaTsl: DBepo, 2014.
2.AnmabexoBa A.A. u.jap. IIpakTukyM 1O HEOpPraHMYeCKOW XMMMH:y4eO.-MeToa.ocodue -
Anmartsl :OBepo,2012.
Ha anrimiickom si3bIKe
1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.
Babkina. -27" ed.-Almaty: «Evero», 2017.
2. Inorganic chemistry. Chemistry of elements [Tekcr] : textbook / S. Nazarbekova [and etc.]. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p
3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.
Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p

6. KonTpoJibHbIe BONIPOCHI:

YTo Ha3bIBAIOT KUHETUKOW XUMHUYECKUX peaKIuii?

Urto Takoe cKOpOCTh XMMUUYECKUX PEaKIUi U KaK1e BUJIbI €€ CYLIECTBYIOT?

Kakue ¢pakTops! BIUAIOT HA CKOPOCTh XMMUYECKUX PEaKIIii?

Uro Takoe MopsiIoK ¥ MOJIEKYJISIPHOCTh XUMUYECKUX peakuui? B kakux cilyuasx OHU He
COBMazarT?

Kaxue Tunb! ciosxHbIX peakiuii Bbl 3HaeTe?

Yro Takoe sHeprus aktuBauuu? Kak 3aBUCUT CKOPOCTh PEAKIIMK OT SHEPTUN aKTUBALUU?
Kakwue BemecTBa OTHOCSTCS K KaTaluzaropam?

B 4em oTiMune roMoreHHOro Karajansa OT F€TEpOreHHOro?

Kakoli kartanmu3 Ha3blBalOT cHenu(UYEecKuM KUCIOTHO - ocHoBHBIM? KakoBa ero
CYIIHOCTB?

10. Kakue 3Ha4eHUs] IMEIOT PEakiuy ¢ ydyacTueM (pepMEeHTOB JUIsl )KHBOTO OPTaHU3Ma.

Hwbhe

©oo~NoO

Jlekuus NeS
Tema: Yuenue o pacrsopax. Ko/uiuratusHbie CBOMCTBA PpaCTBOPOB.
2. Ieab: >IEKTPOJIUTHI UTPAIOT KOJOCCAIBHYIO POJIb B JKU3HEAEATEILHOCTH OpraHu3MoB. OHHU
OTBCYAIOT 34 BCIWYHUHY HOHHOM Cpc€abl 6nocpe)1 N OCMOTHYCCKOI'O JaBJICHHA, BIHAIKOT Ha
pacTBOPUMOCTh ~ O€JKOB, aMUHOKHCIOT, KaTalM3UpPYyIOT TpoIecchl OOMEHa  BEIECTB,
MPEMSTCTBYIOT ~ O00€3BOKMBAHUIO ~ OpraHu3MoB.  CJOXKHbIE  OMOXMMHYECKHE  IPOIIECCHI,
IIPOUCXOJAIINE B OpPraHU3ME JKUBOTHBIX M YEJIOBEKA, TAKXE IMPOTEKAOT B PacTBOpax.
BHyTpukiieTouHas )KUIKOCTh, KpPOBb, JTUM(a, JKeTyJOUYHBIH COK-3TO BCE PAcTBOPBI, Ka)IbI U3
KOTOPBIX COJEPKUT OINPEACIECHHBIE KOJIMYECTBA PACTBOPEHHBIX BeEIIECTB. JleKkapCTBEHHBIE
mpenapaTbl 4acTO MPUMEHSIOTCS B TBEPAOM BHJE, HO HEOOXOAMMO 3HATh HX CIIOCOOHOCTh
pPacTBOPATHCS, KPOME TOr0 HEOOXOIMMO YMETh FOTOBUTH UX PACTBOPHI PA3TUYHON KOHIIEHTPALINH.
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3.Te3ucCHI JeKIUMN:

PactBop — romoreHHas cucrema, cocroslias W3 JABYX M 0OoJee  HE3aBUCHMBIX
KOMIOHeHTOB. TakuM  00pa3oM, pacTBOPEHHE MPEACTABISACT COOON  CIIOKHBIA  (DU3HUKO-
XUMHYECKHM MpoLecC, 3aBUCAIIMM OT MPUPOIBl PACTBOPUTENS M PACTBOPEHHOT'O BEIIECTBA.
Hampumep, mnponecc pacTBOpEHHs] KMCIOTHOTO OKCHZA B BOJE COINPOBOXKIAETCS XUMHUYECKOU
peaKiuei:

P205 + H20 — H3PO4

Ho yacto pacTBOpeHue orpaHu4yuBaeTCs B3aUMOJCHCTBIEM MOJIEKYJI PACTBOPEHHOTO BEUIECTBA
C MOJIEKYJIaMU PACTBOPUTENS, KOTOPBIN Ha3bIBAETCA COJIbBATALIUEH.

OcMmoTHYecKUEe SBJICHHMSI WIPAIOT BAXHYIO pOJb B JKU3HENEATEIbHOCTH JKUBOTHBIX H
pacTUTENbHBIX OpraHu3MoB. OOOIOYKH PACTUTEIBHBIX KIETOK, CTEHKH KPOBEHOCHBIX COCYIIOB,
MUIIEBAPUTEIBHOTO TPAKTA, SPUTPOLIUTOB U T.J. SIBJISIFOTCS €CTECTBEHHBIMU MOTYIMPOHULIAEMBIMU
MeMOpaHaMu, IO3TOMY OCMOC PErYJIMPYET MPOLECCH BCAChIBAaHUS U BbIACIEHUS BJIaru, yCBOCHHUS
MU, OOMEHa BEIIECTB, MOAEPKaHNe MOCTOSIHCTBA OCMOTHYECKOTO IaBIICHUS TJIa3Mbl KPOBU U
T.4. C siBJIeHHEM ocMoOca CBS3aHO JIeHCTBUE HEKOTOPBIX JIEKApCTBEHHBIX MpenaparoB. Hanpumep,
cnaburenpHoe gaeiictBue aHrmiickod com  M@SOs-7H20 ocHOBaHO Ha TMMOYTH IOJIHOM
HENPOHUIIAEMOCTH CTEHOK KHUIIEYHUKA JJIs MOHOB MarHus, B pPE3yJbTaTe 4Yero IpPOUCXOIUT
OCMOTHYECKHI MEePEeHOC BOBI B KUIIEYHUK YEPe3 €r0 CTEHKU.

[Ipn HOpMaJIbHOM COCTOSIHUM OpraHU3Ma COJIep’KaHUs SKBHBAJICHTOB KAaTHOHOB B ILIa3Me
KPOBHU COCTABJISET B CpeHeM 154 MMOIb\I M IPUXOJUTCS B OCHOBHOM Ha noar0 noHos Na¥, K,
Ca?*, Mg**.

B xonme X1X Beka otkpeiThie Bant-I'opdom u Paynem kosinuraTuBHbIE CBOMCTBa
PacTBOPOB HERJIEKTPOJIUTOB (3TO OCMOTHYECKOE JABJIIEHNUE, OTHOCUTENILHOE IOHUKEHHUE 1aBICHUS
HACBIIEHHOTO Tapa, TOBBIIICHHE TEMIEPAaTypbl KUIEHHS U MOHIKEHUE TeMIepaTyphbl
KPUCTAJIJIM3allMM) HE 3aBUCAT OT MPUPOJBl PACTBOPEHHOIO BEIIECTBA, a OMNPEIENSIOTCS €ro
KOHIIEHTpalluel B JaHHOM pacTtBoputene. 3akoHam Payns u Bant-I'odda momumnstorcs, B
OCHOBHOM, pacTBOpBI TaKMX BELIECTB, KaK TJIIOKO3a, caxapo3a, TIUIEpUH U T.N. PacTBOphI ke
KHCJIOT, IIEJIOYEH M COJIEH IOKa3bIBAJIIM PACCUETHBIE 3HAYEHHUS OCMOTHYECKOTO [JaBJICHMS,
TEMIEPATyp KUNEHUs U KpuUcTasuu3anuu, AP 3HaunTenbHO Bhie. Yem ke 3T0 oObscHsAETCS?
Bb110 BBIIBUHYTO MPEAINOIOKEHHE, YTO MOJIEKYIbI BEIIECTB, PACTBOPHI KOTOPHIX OOHAPYKHUBAIOT
aHOMAJIbHOE TIOBE/ICHUE, PAacHaJaloTCs B Cpelie pacTBOpUTENs Ha Oojee MeaKue JyacTulpl. Takoe
MPEINoNIoKeHHe  ObLIO  BIEpBBbIE  BBIIBUHYTO  IIBEACKUM  y4YEHBIM  AppeHHycoM -
OCHOBOIIOJIO)KHUKOM TEOPHH SJIEKTPOIUTUYECKON JUCCOLUAIIH.

4. NTioCcTPaTUBHBINA MaTepHaJl: Mpe3eHTAlMSA, TA0HIA.
5. JIureparypa:
OCHOBHasi

1. Hypceititos ILI.II. beitopranukansik xumus / Hypceititos L. I1I., baiimaran6etoB K. b.,
2020. - 189 c.
2.Bepenrnosa JI. I'. beliopraHukablK, KOJUIOUATHI )kKoHE QU3UKanbK xumus /Bepernmona JI.
I'., bateip6aeBa 3. K., Heuenypenko A., 2020. - 213 c.
3.Ucabaes, H. H. beliopranukanblk XUMUSHBIH ecenTep KUHarbl. 1-0esiM [MoTiH] : OKY Kypajisl /
H. H. Ucabaes ; KP BEFM; M. Oye3os areingarsl OKMY. - Anmartser : 9Bepo, 2013. - 432 Ger. c.
4. Ncabaes H.H. beifopranukaibslk XuMUSHBIH ecentep *uHarbl. [1-6esim [MaTiH] : oKy Kypaisl /
H. H. Uca6aes ; KP BFM; M. Oye3oB areiagarsl OKMY. - Anmartsr : 9Bepo, 2013. - 432 Ger. c.

AOMOJIHUTEIbHASA
1.beltopranukanblk XUMUS MPAKTUKYMBI : OKY - saicTemenik Hyckayiblk / A.C. Koxamxkaposa.-
Anmarsl : 9Bepo, 2013

10
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HA PYCCKOM sI3bIKe:
OCHOBHasi

1. Heopranuueckasi, KoJuiougHas u gusnueckas xumus : yaueonoe nocodue / JI. IT'. Bepenrosa, E.

B. Heuenypenko. - Anmatsl : New book, 2022. - 216 c¢. (ILudp 544/.546/B 314-578586)

2.babkoB A.B. O61as u Heoprannyeckas xumus :yd.nmocooue.-M. : I'DOOTAP-Meaua,2013.
JAOMOJIHUTEIbHAS:

1.I'muuaka H.JL. O6mas xumus. T1-4.: yaeOGHOe mocoOue amist By30B-AnMaTsl: DBepo, 2014.

2.AnmabekoBa A.A. wm.jp. IlpakTUKyM 1O HEOPraHMYECKOW XHMMHH:ydeO.-MeToj.mocodrue -

Anmarsl :0OBepo,2012.

Ha anraumiickom si3bike

1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.

Babkina. -27'" ed.-Almaty: «Everoy, 2017.

2. Inorganic chemistry. Chemistry of elements [Tekcr] : textbook / S. Nazarbekova [and etc.]. -

Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p

3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.

Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p

6. KoHTpoIbHBIE BONTPOCHI:
1. Kakue BemecTBa OTHOCSTCS K DJIEKTPOJIMTAM U HedJiekTpouTam? [IpuBenure mpuMepsl.
2. Yrto xapakTepusyeT KOHCTaHTa auccouuanun?OT Kakux (PaKTOpoB 3aBHCAT 3HAYECHUs
KOHCTaHTBI?

3. Uro noka3bIBaeT CTENEHb JUCCOLMALNN U €€ 3aBUCUMOCTb OT PAa3JIMYHbIX (aKTOPOB?
4.Yro Ha3plaeTcsl KOHIEHTpauuen pacTBopoB. Kakue Bbl 3HaeTe crocoObl BbIPaXKEHUS
KOHILIEHTPaLU! pacTBOPOB?

5. Jns  kakux  BeIIECTB 3HAUYE€HUWE MOJIAPHOM W~ HOPMaJIbHOM KOHIIEHTpalul

COBIAAI0T?

6. B uem 3axmouaercs cCymHOCTh siBIeHHS ocmoca? OT kaux (akTOpoOB 3aBHCHUT

OCMOTHYECKOE JaBiieHuE?

7. KakoBa posib ocmoca B Ouocuctemax? Uto Takoe Typrop, reMonus, miazmonus. M3o-,

TUIIEP-, TUIIO- TOHUYECKUE PACTBOPHI.

8. Tlouemy pacTBOpPHI IEKTPOIUTOB HE IOAUMHsETCs 3akoHy Paynst u Bant-T'odda?

Ea

Jlekuus Ne6
Tema: DJIeKTPOJHUTHI H HEIIEKTPOIUTHI. OCHOBHBIE I10JIOKEHHS TEOPHH
JIEKTPOJUTHYECKOM quccounanum. Bogopoannlii mokasaresb pH - kak 0cHOBHast

XapakTepucTHKa cpel opranusma. Ilpoussenenue pacrsopumoctu. I'mapoJms coJiei.
2. lleab: B )KUBBIX OpraHU3Max TUAPOIUTHYECKHE MPOIECCH HTPAIOT OTPOMHYIO POJIb B OOMEHe
BELIECTB, B IOJACPKAHUU KHUCIOTHOCTH KPOBM Ha JOJDKHOM YpOBHE. B CBsi3M ¢ KHUCIOTHO-
LIEJIOYHBIMH ~ CBOMCTBAMHU  JIGKAPCTBEHHBIX IMpEnapaTroB, HEOOXOAMMO  YYUTHIBATh  UX
MOJBEPKEHHOCTh THAPOIN3Y MPH pacTBOpeHUU. C 3TUM sIBIIEHHEM HEOOXOIMMO CUHUTAThCA U MPH
PELIEHUN OJHOBPEMEHHOTO HA3HAYEHHs JIEKAPCTB MAlMEHTY M JONYCTUMOCTH COBMECTHOIO HX
xpaHeHus. Bonoponueiii mokaszarens (pH) mmpoko ucHonb3yeTcss MpH  OMOXMMHYECKHX
UCCIIEIOBAHMSIX, a TAK)Ke B KIMHUUYECKON U (PapMaKoIOrMuecKoil MpakTUKe IJis XapaKTePUCTUKHI

KHCJIIOTHO-OCHOBHBIX CBOMCTB Pa3IMYHBIX (PU3HOIOTHUECKUX KHUIKOCTEH U (papmmpenaparos.

3.Te3uChI JeKIUM:

BopHbie pacTBOphI OOJIBIIMHCTBA HOPMAJIBHBIX COJIEH MMEIOT KUCITYIO MJTH IEIOYHYIO PEaKIIHIO,
XOTS MPH UX AMCCOLMAIMM BOJOPOJHBIE U TMAPOKCHIIbHBIE HOHBI HE 00pa3yroTcs. Tak, pacTBOp
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FeCls nmeet kucayio peakuuto, pactBop NazCOs — mienounyro. ITH ABICHHUS O0BICHIIOTCS TEM,
YTO MOHBI COJM B3aUMOJEHCTBYIOT C MOHaMHU BOJbl. Kak WM3BECTHO, BOJa B HE3HAYUTEIIbHOM
crerenu qucconuupyer Ha noHbl H u OH'. Peakius B3auMOJIEHCTBYSI HOHOB PACTBOPEHHOW COJIH
C MOHAMHM BOJIbI Ha3bIBACTCA 2UOPOaU3OM. | MIpONU3y MOABEPraloTCcsl Kak Heopranudeckue (coim,
KapOupbl, HUTPUIBI METANIOB), TaK W OpPTraHUYECKHE BemecTBa (3(UPHI, >KUPBI, YIIEBOMBI,
OenKn).
B nepBoii monoBuHe XX Beka ObUIO MPEIIOKEHO MHOTO IPYTUX TCOPHM, U3 KOTOPHIX Hambosee
MpPU3HAHHONW OKa3aJoCh MPOTOJUTHYECKas Teopus KHUCIOT W ocHOBaHuM bpencrena-Jloypu
(1923r). CornacHo 3TOW TEOPUHM KHUCIOTOW Ha3blBAECTCS BEIIECTBO, KOTOPOE B JaHHOW peaklMU
CIIOCOOHO OTAaBaTh MPOTOH (BBICTYNAEeT B POJIM JIOHOpA IPOTOHA), a OCHOBAaHUE-BEIECTBO,
CIocoOHOE B JAHHOM peakIuy NPUCOEIUHSATH MIPOTOH (BBICTYIAET B POJIA aKIENTOPA IPOTOHA).
PH — 6000poonbslii nokazamens — 3TO JNECITUYUHBIA JTOTapudM MOJSPHONW KOHIEHTPALUU
HOHOB BOJOPOJA, B3AThIA ¢ 0OpatHbM 3HakoM. pH = - Ig[H*]. 3nas , uro [H*]-[OH] = 10 u
norapudMupys 310 BeIpakenue nonyyaior  pH + pOH = 14. B ueiitpansroii cpene [H] = 107,
orciona pH = 7; B kucnoii cpene [H'] > 107, 1.e. pH < 7.B menounoii cpene [H] < 107, 10,
10° pH>7

[IP xapakrepusyeT pacTBOPHUMOCTb TPYIHOPACTBOPUMOIO 3JIEKTPOJUTA IIPU JTAHHOU
Temmeparype MU ueMmM MeHblne 3HaueHue [IP, Tem TpyaHee pacTBOpsieTcss BeliecTBO. B
HACBILIEHHOM PacTBOPE MaJlOpaCTBOPUMOIro cOequHEHMsI npu T=Const npousBeaeHUE MOJISPHBIX
KOHIEHTPAU €ro HMOHOB B CTENEHU CTEXHOMETPUYECKUX KOI(D(PUIIMEHTOB €CTh BEIUYMHA
MIOCTOSIHHAs W HAa3bIBaeTCs npouzeedenuem pacmeopumocmu IIP. TIP xapakrepusyer
pPacTBOPUMOCTh TPYJIHOPACTBOPUMOTO 3JIEKTPONMUTA MPU JTAHHOW TemIepaType U 4YeM MeEHbIIe
3HadeHue [IP, Tem TpynHee pacTBOpsETCs BELIECTBO.

[Tpouecc rtuaponusa o0OpaTUMBIA, IMO3TOMY  COCTOSIHUE €ro  paBHOBECHS  MOKHO
KOJIMYECTBEHHO OLEHUTH C IMOMOIIbI0O KOHCTAHTHl U CTENEHU Tuapoin3a. BenrnyunHa KOHCTAHTBI
TUAPOJIN3a 3aBUCUT OT IPUPOJBI pACTBOPEHHON COJIM M TEMIIEPATYPBHI.

KoncranTa ruaponnsa BerauciaseTcs mo GopMynam:

A) g, =K JUTS THAPOJIN3a TI0 KATHOHY
KOC”
B) k, - Kw_ s ruzponusa no annony
KKUCJ
B)  _ _ IiWK TS THAPOJIM3a 10 KATHOHY U AHHOHY

CreneHpl0 TUAPOJM3a HA3bIBAETCSA JIOJSI BELIECTBA, MOABEPralomiasics TCUAPOIU3Y, U
ompenesseTcs mo Gopmye:
h=K,/C,

Ha npomecc ruaponusa 3HAUUTEIbHOE BIMSHHE OKa3bIBAlOT TeMIEparypa u
KOHIIeHTpalus. Pa30aBieHne pacTBOpa paBHOLIEHHO YBEIMYEHUIO KOHIIEHTPALUHM BOJBI, YTO
NPUBOIUT K YCWJIEHHUIO Tuapoiusza. [Ipu mMoBbllieHUN TeMIepaTypbl YCHJIMBAETCA CTENEHb
JUCCOIMAIlMM BOJBI, YTO MPUBOJUT K CMEIICHHUIO PaBHOBECHS BIPABO, B CTOPOHY YCHJICHUS
rugpoim3a. JlaHHbld  BbIBOJ cornacyercs U ¢ npuHuunoMm Jle — Ilarenwse, T.K. rugponus —
SHJOTEPMUYECKHN ITPOLECC.

4. NanmiocTpaTUBHBIN MaTepuaJl. mpe3eHTalus, Ta0Janua.
5. Jluteparypa:
OCHOBHAasI
1. Hypceititos HII.III. Beitopranukansik xumus / Hypceititos L. I11., balimaran6etoB K. b.,
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2020. - 189 c.
2.Bepennosa JI. I'. beliopranukaiblK, KOJUIOMATH XKoHE du3nkaiblk xumus /Bepennosa JI.
I'., Bateip6aena O. K., Heuenypenko A., 2020. - 213 c.
3.Ucabaes, H. H. beliopranukanblk XMMHUSHBIH €CeNTep KUHAFHI. 1-00y1iM [MoTiH] : OKy Kypasibl /
H. H. Ucabaes ; KP BFM; M. Oye3os arteianarsl OKMY. - Anmatsl : OBepo, 2013. - 432 Ger. c.
4. UcabaeB H.H. beliopranukaiblk XUMHSHBIH ecenTep kuHarbl. 11-6emiM [MaTiH] : oKy Kypauibl /
H. H. Ucabaes ; KP BFM; M. Oye3oB areianarsl OKMY. - Anmatsl : OBepo, 2013. - 432 Ger. c.
JAOTMOJIHUTEIbHAS:
1.befiopranukanblk XUMHS PAKTUKYMBI : OKY - 91icTemenik Hyckaynblk / A.C. Koxkamxaposa.-
Aunmartsl : OBepo, 2013
HA PYCCKOM fI3bIKeE:
OCHOBHasi
1. Heopranuueckasi, koyonaHas u Gpusnueckas xumus : yaeonoe nocodue / JI. I'. Bepenrosa, E.
B. Heuenypenko. - Anmatsl : New book, 2022. - 216 c. (ILludp 544/.546/B 314-578586)
2.babkoB A.B. O0mias n Heoprauuyeckast xumus :yd.nmocodue.-M. : [DOTAP-Menna,2013.
JAOMOJTHUTEIbHAS
1.I'muaka H.JL. O6mas xumus. T1-4.: yaeOHOE mocoOue st By30B-AnMaTel: DBepo, 2014.
2.AnmabekoBa A.A. u.jp. IIpakTHkyM 1O HEOpraHMYeCKOW XHMHH:y4eO.-MeToa.rocodue -
Asmarsl :9Bepo,2012.
Ha anrnumiickoMm si3bike
1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.
Babkina. -27'" ed.-Almaty: «Everoy, 2017.
2. Inorganic chemistry. Chemistry of elements [Texcr] : textbook / S. Nazarbekova [and etc.]. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p
3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.
Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p

6.KoHTpOJIbHbIE BONPOCHI:

1. Yto Ha3bIBaeTCS MOHHBIM MPOU3BEACHUEM BO/IbI? UTO MOKa3bIBaeT BOAOPOAHBIN MTOKA3ATENb?
2. Yro moka3zsiBaeT npousseneHue pactsopumoctu (I1P).

3. Ilpm Kakux yCIOBHSIX IPOMCXOIUT OCaXJIEHUE U PACTBOPEHUE OCAIKOB.

4. Yto cobo¥ mpencTaBiseT Mpolecc Tuapoiausa coieil? Ykazarh

IPUYMHBI THAPOJIU3A.

5. OObsicHUTE, MMOYEMy HE MOABEPraroTCs TUIPOJIU3Y COJIM CHIBHOTO OCHOBaHMS U CHIIBHOW
KHUCIIOTBI.

6.  Kakue conu nojaseprarorcs 00paTuMoMy rUApoan3y?

7. Kakue conu nmoaBeprarTcs HEOOpaTUMOMY THAPOIHU3Y?

8. Kak 3aBHMCHT KOHCTaHTa THJAPOJM3a OT KOHLEHTpPAlMM U TeMIepaTypbl?

9.  Kakwue ¢pakTopsl BIHSIOT HA CMEIIEHIE PABHOBECHSI THIPOIH3a?

10. Kakue Teopuu KUCIOT U OCHOBAaHUH BHI 3HaeTe?

Jleknust Ne7
Tema: OkuCIAUTENBbHO-BOCCTAHOBUTEIbHBIE peakuun (OBP)
2. Ilesb: OKHUCIUTENHEHO-BOCTAHOBUTEIBHBIC MPOIIECCHI MPEICTABISIOT COO0M OOMMPHBINA Kiacce
XUMUYECKUX PEaKIUil W TPEACTABISAIOT MHTepec s n3ydeHus. C HUMH CBsA3aHBI JIbIXaHUE U
oOMeH BeIIecTB, THUEHHE U OpOoKeHWEe, HEepBHAS JEATENbHOCTh IKUBBIX OPTraHU3MOB.'
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OxkucnurenbHO-BOCCTaHOBUTENbHBIE peakuun (OBP) nexar B OCHOBE MHOTHX METOJOB
dapManeBTHUECKOTO aHalu3a (IepMaHraHaToMeTpusi, nogomerpus u ap). 3uanue OBP no3Bomser
M3YYUTh ACHCTBUS HEKOTOPHIX JICKAPCTBEHHBIX MPENapaToB HA KUBOWU OpPraHU3M.
3.Te3ucel JeKuUNN:
OKucaumenbHo-60cCMan08UMENbHBIMU PeAKUUAMU HA3bIBAIOTCA PEAKLUH, IPOTEKAIOLINE C
M3MEHEHUEM CTENEHEN OKUCIEHHOCTH aTOMOB, BXOJSIINUX B COCTaB PEArnpyIOIINX BEILIECTB.
Cmenensv oKucieHHoCmu — 3TO yCIOBHBIN 3apsi/l aTOMOB B MOJIEKYJIEe, 0Opa30BaHHBIN 3a CUET
OTTATUBAHUS 3JIEKTPOHOB OT AJIEMEHTOB C MEHBIIMM 3apsiioM spa K 3JIEMEHTaM C OOJbIINM
3apsAaoM sAapa. B 3aBUCHMOCTH OT 3JIEKTPOOTPULATEIBHOCTH aTOMa, CTENEHb OKHUCIEHUS (C.0)
MOKET UMETh MOJOKUTEIbHBIN, OTPULATEIbHBIN WJIU HYJIEBOHU 3apsIl.

J1iist IpOCTBIX BEIISCTB CTEICHB OKKMCICHHS aTOMOB Bcerjia paBHa Hyito (Zn, Na, S, Clo, Oo,
H2, O3 1 T.1.), T.K. B TaKUX MOJIEKYJIaX U aTOMaX HET CMEIIEHHUs JJIEKTPOHHOH TNIOTHOCTH.

B Monekynax CIOKHBIX BEIIECTB CBS3YIOLIAasl 3JEKTPOHHAs IJIOTHOCTh MEXJy aTOMaMH
pacmosaraeTcss HepaBHOMepHO. [Ipuuem oOmias aeKTpoHHas Iapa CMellaeTca K aToMmy, Y
KOTOPOr'0 3JIEKTPOOTPULIATEIbHOCTh BBIIIE, COOTBETCTBEHHO Ha HEM BO3HHMKAET W30BITOYHBII
OTPULIATENIbHBIN 3aps/l, a Ha aToMe, y KOTOPOro 3JEKTPOOTPULATEIBHOCTh HUXKE, BO3HHKAET
M30BITOYHBIN TTOJIOKUTEIIBHBIN 3aps/I.

4, WiutiocTpaTUBHBIN MaTepHuaJI: Mpe3eHTaIus, Ta0Jnua.
5. JIuteparypa:
OCHOBHasI

1. Hypceiiito I1I.I. Betiopranukansik xumust / Hypceititos 1. I11., baiimaran6eros K. b.,
2020. - 189 c.
2.Bepennosa JI. I'. befiopranukalibiK, KOJUIOUATHI )koHE Pu3UKanbiKk xumus /Bepenmona JI.
I'., bateipbaeBa J. K., Heuenypenko A., 2020. - 213 c.
3.Ucabaes, H. H. beliopranukanblk XUMUSHBIH €CenTep >KUHarbl. 1-0eiiM [MoTiH] : OKYy Kypassl /
H. H. Ucabaes ; KP BfM; M. Oye3oB atbinaarsl OKMY. - Anmartsl : 9Bepo, 2013. - 432 Ger. c.
4. VicabaeB H.H. beliopranukanblk XUMUSHBIH ecentep >kuHarbl. [[-6emiM [MoTiH] : OKy Kypasl /
H. H. Ucabaes ; KP bFM; M. Oye3oB ateinnarsl OKMY. - Anmartsl : OBepo, 2013. - 432 Ger. c.

JAOMOJIHUTEIbHASA:
1.beiiopranukanblK XUMHsI TPAKTHUKYMBI © OKY - oiicTeMenik Hyckaynslk / A.C. Koxkamkaposa.-
AnmMars! : 9Bepo, 2013
HAa PYCCKOM fI3bIKe:

OCHOBHasi

1. Heopranuueckasi, konnouaHasi v gpusndeckas xumus : yueoHoe nocodue / JI. I'. Bepeniiona, E.
B. Heuenypenko. - Anmatsl : New book, 2022. - 216 c. (IlTudp 544/.546/B 314-578586)
2.babkoB A.B. O6mas u Heoprannyeckas xumus :yd.mocooue.-M. : [DOTAP-Meaua,2013.

JAOTOJIHUTEIbHAS
1.I'muaka H.JL O6mas xumus. T1-4.: yaebHoe nmocobue i By30B-AnmMatsl: IBepo, 2014.
2.AnmabexkoBa A.A. u.jp. IlpakTukyM 1O HEOpraHM4ecKol XHUMHH:y4yeO.-MeToa.nmocodue -
Anmarsl :9Bepo,2012.
Ha anruumiickom si3bIKe
1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.
Babkina. -27" ed.-Almaty: «Evero», 2017.
2. Inorganic chemistry. Chemistry of elements [Tekcr] : textbook / S. Nazarbekova [and etc.]. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p
3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.
Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p
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6. KonTpobHbIe BONIPOCHI:

1. JaiiTe onpeneneHne MOHITHIO «CTEIEHb OKUCICHUSY.

2. Kak mMeHsieTcs cTeneHb OKMCIEHUS 3JIEMEHTOB B ITPOLIECCAX OKUCICHHS U BOCCTAHOBIICHUS?
3. PazHMI1Ia B NOHATUSIX «BAJIEHTHOCTB» U «CTEIIEHb OKUCICHUS.

4. Kakue peakuimy Ha3bIBalOTCSl OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIMU?

5. Kakue peakiuu OTHOCITCS K MEKMOJICKYIISIPHBIM U BHYTpUMOJEKyIsipHbiM OBP?

6. KakoBa oykHa OBITh CTENEHb OKUCIIEHUS 3JIEMEHTA, IPOSBIISIOILETO IBOICTBEHHBIE -
OKHCJIMTEIbHBIE U BOCCTAHOBUTEbHBIE CBOMCTBa? IIpuBeauTe npumep.

7. Kax omnpenensercst K03 (GUIHEHT S5KBUBAICHTHOCTH OKUCIUTEN U BoccTaHoBUTEN B OBP?
8. OcHOBHBIE TPEOOBAHMUS METO/1a HOHHO-3JIEKTPOHHOTO OaaHca.

9. Kakyto KMCIOTY 4acTO UCHOJb3YIOT AJIsl CO3aHHsI KUCIOTHOCTH pacTBopoB OBP?

10. Ha ocHOBaHNM KaKUX YMCJIOBBIX XapaKTEPUCTUK MOXKHO IPOrHO3UPOBATh CIIOCOOHOCTh
yrpasaste OBP?

11. buonornyeckas poss OBP B menunmne u gpapmanuu. [lpuseaure nmpumep.

Jlexmus Ne§
Tema: KoMiuiekcHble coeIMHEHUS

2.1lenb: KOMIICKCHBIE COSAMHEHUS COCTABIISIIOT Hanbosiee OOMMPHBIA U pa3sHOOOpaA3HbIN Kiacce
HCOpPraHMYECKUX BemecTB. K HUM mpuHAAIeKaT TakKe MHOTHE METaUIOpPraHuYeCKHe
COEMHEHUS, CBS3BIBAIOIINE BOEAMHO paHee pa300IICHHbIE HEOPTaHUYECKYI0 M OpraHUYECKYIO
XUMHI0. MHOTHE KOMIUICKCHBIE COSIWHCHHS: BHTAMHUH B2, TeMOTIoOMH, XJIIOpOWILT U APyrUe
UTPAIOT BaXHYIO pPOJb B (UMOJIOTMYECKUX U OMOXUMHUYECKHX Tmporeccax. KommekcHbie
(KOOpIMHAIMOHHBIC) COSAMHCHHS YPE3BBIYAHO MIMPOKO PACIPOCTPAHCHBI B KUBOW M HEKHBOU
PUPO/Ie, TPUMEHSIOTCS B TPOMBIIIJICHHOCTH, CEJIbCKOM XO035HCTBE, HAYKEe, MEAUIINHE.

3.Te3ucChl JeKIUM:

KOMIUIEKCHBIMU COETMHEHUSIMU HA3BIBAIOTCS CIOXHBIE BEIIECTBA MPU PACTBOPEHHH B BOJE
00pa3yromue HMOHBI, CIOXKHBIE MOHBI UM MOJICKYJbl. Hambosiee ygayHO CBOWMCTBA M CTPOCHHUE
KOMIUIKCHBIX COCIMHEHUI OOBSCHSIET KOOPOUHAUUOHHAA meopus, TipejsioxkeHHas B 1893 rony
A.BepHepom — mBeHIapcKUM XUMUKOM, JlaypeaToM HobeneBckoi mpeMuu, 0JTHUM U3 co3aareseit
YUeHHsI O KOMIUIEKCHBIX coeluHeHusx. JlanpHeuIiee pa3BUTHE dTa TEOpUs MONy4yHia B Tpynax
yuenblx Yyraesa JI.A., Uepnsesa, I'pun6epra, Koccens u ap.

OcCHOBHBIE T10J10KeHHS KOOPAUHANIMOHHOW TEOPHH.

CornacHo KOOpAMHAIMOHHOW TEOPHH, B MOJICKYJIE JIFOOOT0 KOMIUIEKCHOTO COCIMHEHUS OJUH
W3 MOHOB, OOBIYHO MOJIOKUTEIBHO 3apsHKEHHBINA, 3aHUMaeT HEHTPaJbHOE MECTO M Ha3bIBAETCSA
KoMneKkcoodpazoeamenem Uiu YeHmpaaibHolM UOHOM.

B kauecTBe Konemiexkcoodpa3oBaress MOTYT ObITh:

a) TIONIOKHUTENBHO 3apskeHHbIe noHBI d anementos (Ag*, Cu?*, Fe?*, Fe¥ n1.1.)

6) MOOKHUTEINHHO 3apsKEHHBIE HOHBI HEKOTOPBIX P-dneMenTos (B3, Sit*, 76, 54
B) HEKOTOpHIE HOHBI S-3emeHToB: -Be?', Mg?, Li'!

Bokpyr 1ieHTpanbHOr0 MOHA B HEMOCPEACTBEHHOW OIU30CTH PACIOTIOKEHO WIIH, KaK TOBOPSIT,
KOOPJIMHUPOBAHO HEKOTOPOE KOJHMYECTBO MMPOTHBOMOJOKHO  3apSHKEHHBIX  HMOHOB  WJIH
AIIEKTPOHEUTPANBHBIX MOJIEKYI, Ha3bIBAEMBIX JIUZAHOAMU (UIU AdOeHOamMu) U OOPaA3YyIOUIUX
BHYTPCHHIOIO KOOPAMHAIIMOHHYIO cdepy coeauHeHus. YWCIIO JMTraHaoB, OKPYKAIOIIHX
LUEHTPAIbHBIA MOH, HA3bIBACTCS KOOPOUHAUUOHHBIM yucaom (K.u). KoopauHaAIMOHHOE 4YHCIIO
3aBUCHUT OT 3apsiia KOMIUIEKCCOOpa3oBaTessi M Yalie BCero B 2 pasa BBIIIE €ro 3aps/ia.

JIurangamut MOTYT OBITh:

e3*
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a) HeWTpaJbHBIE MOJIEKYJIbI HEOpraHudecknx u oprannyeckux coenuuenuii (H20, NHs, CO, NO2
AMHUHOKHCIIOTHI, XJIOPO(HII, FTeMOTIIO0NH U 1P ).
6) aumons! kuciotel (CN-, S,03%, POs*, CH3sCOO", SO4%, CNS, J" u ap).
B) OTPUILIATENBHO 3apsikeHHble HoHbl (02, OH 1 1p).
OcTrasibHbIE MOHBI, HE Pa3MECTHUBINMECS. BO BHYTPEHHEH cepe, HaXoasuTcs Ha O6ojee JaiekoM
PacCcTOSHUM OT LEHTPAIBHOIO HOHA, COCTABISS BHEIIHIOIO KOOPAMHAIIMOHHYIO cdepy.
4. naocTpaTUBHBINA MaTepua: mpe3eHTanus, Tadaumna.
5.JIuteparypa:
OCHOBHAasl

1. Hypceiiito HI.II. betiopranukansik xumus / Hypceiitos L. I11., baiimaran6etoB K. b.,
2020. - 189 c.
2.Bepennosa JI. I'. beliopranukaibiK, KOJUIOMATH XKoHE Gu3uKaiblK XuMmus /Bepennora JI.
I'., bateipbaesa 2. K., Heuenmypenko A., 2020. - 213 c.
3.Ucabaes, H. H. beliopranukanblk XUMUSHBIH €cenTep KUHarbl. 1-0eiiM [MoTiH] : OKYy Kypaisl /
H. H. HUcab6aes ; KP BFM; M. Oyesos arsinnarst OKMY. - Anmarts! : OBepo, 2013. - 432 Ger. c.
4. VicabaeB H.H. beliopranukaiblk XUMUSHBIH ecentep >kuHarbl. [[-0emim [MoTiH] : 0Ky Kypaibl /
H. H. HUcab6aes ; KP BFM; M. Oye3os arsinnarst OKMY. - Anmatsl : OBepo, 2013. - 432 Ger. c.

JAOMOJIHUTEIbHAS
1.BefiopranukanblKk XUMHSI TIPAKTUKYMBI : OKY - 9nicTemenik Hyckaynblk / A.C. Koxkamxaposa.-
AnmMarel : OBepo, 2013
HA PYCCKOM sI3bIKe:

OCHOBHasi

1. Heopranuueckasi, koymouanas u gusndeckas xumus : yaueonoe nocodue / JI. I'. Bepenrosa, E.
B. Heuenypenko. - Anmatsl : New book, 2022. - 216 c. (Illudp 544/.546/B 314-578586)
2.babkoB A.B. O61as u Heoprannyeckas xumus :yd.nmocooue.-M. : TDOTAP-Meaua,2013.

AOMOJIHUTEIbHAS:
1.I'muaka H.JL. O6mas xumus. T1-4.: yueOHOe nmocobue st By30B-AnMatel: IBepo, 2014.
2.AnmabekoBa A.A. u.jp. IlpakTukymM Mo HeopraHMYecKoW XHMHUU:y4eO.-MeToJ.mocodue -
AnmMatsl :9Bepo,2012.
Ha anrimiickom si3bIKe
1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.
Babkina. -27" ed.-Almaty: «Everoy, 2017.
2. Inorganic chemistry. Chemistry of elements [Texcr] : textbook / S. Nazarbekova [and etc.]. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p
3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.
Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p
6. KoHTpo/bHBIE BONPOCHI:
1. Yro Ha3pIBaeTCs KOOPAMHAIMOHHBIM YHCIOM KOMILIEKCOOOpa3oBaTess U OT Kakux (hakTopoB
3aBHCHT €r0 3HaYCHHE?
Kakoe cx0CTBO U pa3inuyue MeXy ABOMHBIMU COISIMU U KOMIIEKCHBIMU COETUHEHUSIMU?
Kakue gactuipl MoryT ObITh TUTaH aMu (aaneHnamn)? [IpuBenure mpumepsl.
Kakue nonsl MoryT 6bITh KoMILIIEKCOOOpazoBatensmu? [IpuBeure npumepsl.
Kakue TUIBI CBS3M CYIIECTBYIOT MEKIY BHEIIHEH U BHYTPEHHEH chepoii?
[Touemy nUTaH/BI ABISIOTCS JOHOpaMU?
Kakyto posb ocyIecTBisoT KOMIUIEKCO0OpazoBaTein?

No kWD

Jleknus Ne9
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Tema: Daementsl (S, p) IA-VIIA rpynn, ux coelMHeHHs1 M CBOMCTBA.
2. lleab: 3HaHHE 3aKOHOMEPHOCTEW XMMHMYECKUX CBOMCTB S-, p- AJIEMEHTOB B COOTBETCTBUU CO
cTpoeHueM aroma, nosoxkeHueM B IICD u xapakTepoMm 00pa3yrOIIMXCS CBA3EH B COEAMHEHMSAX
HEO0XOAUMO TUISt IPOTHO3UPOBAHUS (hU3HOIOTYECKHUX, (hapMaKoIOTUUECKHX,
TOKCUKOJIOTUYECKHX BO3JEHCTBUI HA OPraHU3M.
3.Te3ucesl JJeKINT:

B opranu3me >KMBOTHBIX Ha CETOJHSIIHUI IeHb oOHapyxeHsl 6one 80 snementoB u3 110
XUMHYECKHX 3J€MEHTOB. B cocTaB uBOI KJIETKU BXOJAT MIECTh OCHOBHBIX 3JIEMEHTOB: YIIIEpO/I,
BOJIOPOJI, KHCIIOpPOI, a30T, (ocdop, cepa. M3 aTOMOB 3THX 3IIEMEHTOB COCTOST OCHOBHBIC
OpraHUYECKHUE COCAMHEHUS >KUBBIX OpPraHU3MOB: O€NKH, YIJIEBOAbI, JIUIHUIbI, HYKICHHOBBIC
AMUHOKHUCIIOTBI, WX Ha3bIBAOT Op2anozenamu. KpoMe TOro ecTb BIIEMEHTHI, CO3Ja0LIue
IneKkmpoiumuolit HOH OpraHu3Ma, K HUM OTHOCSTCS: KaJIbLIUW, KaJIWW, HATPUH, XJIOp, MarHuu,
¢dTop, Kene30. DTU TPYIIBI YJIEMEHTOB COCTABISIOT 99% Macchl 4eJI0BEYECKOr0 OpraHu3Ma U ux
HA3bIBAIOT MaKPOAJIEMEHTAMHU.

K s-anemenram otHocstTcs snemenTsl |A u llA rpynn nepuoanyeckoil cuctempl. 3HaUYEHUE S-
9JIEMEHTOB ISl Opranu3mMa orpoMHo. OHHM y4acTBYIOT B CO3[aHUU Oy(epHBIX CUCTEM OpraHHU3Ma,
B o0ecreyeHHH HEOOXOAUMOTO acCTMAaTUYECKOTO JaBIICHHS, BO3HMKHOBEHHUH MEMOpPaHHBIX
HIOTEHIMANIOB, B IIepeaade HepBHbIX uMmnyibeos (Na*, K), crpykrypoo6pasosanus (Mg, Ca).

OyHKIMN Kadusg W HATpUS B OpPTaHU3ME JOBOJIHO pa3HO0OpasHbl. VOHBI Kanus W HATpUS
YYacTBYIOT B Mepelade HEPBHBIX HMMITYJIbCOB, & TaKXE€ BMECTE C HOHaMHU JPYTUX METAIJIOB
CHOCOOCTBYIOT TIOJJIEP)KaHMIO OCMOTHYECKOTO JIaBJICHUS B KieTKaxX. MIOHBI HATpUSI B OpraHu3Me
[JIaBHBIM 00pa3oM BXOJST B COCTaB MEXKJICTOYHBIX JKUAKOCTEU, TOTJA KaK KaJIUWA COICPHKUTCS
NPEUMYIIECTBEHHO BHYTPH KJIETOK. VIOHBI HaTpusi MIPalOT BaKHYIO POJIb B BOJHOM OOMEHE,
U30BITOK UX CIIOCOOCTBYET yAEpKAHHUIO BOJbI B opranusme. Kanuii HeoOXxoaum i HOpMaIbHON
paboThl MBI W HEPBHOW CHCTEMBI, B YaCTHOCTH HOpMalibHas paboTa cepama cBs3aHa C
OIpe/IeNIeHHbIM KOJIMYECTBOM HOHOB Kanus W HaTpus. CyTouyHas HOpMa XJIOpuaa HaTpus JUIs
B3pPOCJIOTO 4YEJIOBEKa COCTaBseT ST, a XJOpHAa Kalus OKOJIO 3T, MOBBIIMIEHHOE COJepKaHue
XJIOpU/Ia HaTpUs B OPraHU3Me BeJleT K Pa3BUTHIO THIIEPTOHUH, K aTepocKiepo3y. M30bITOK HOHOB
KaJIHsI TAaKXKe BPENICH JUIsl OpTraHu3Ma.

JluTnit HakatIMBaeTCs B MEUEHH U B JIETKUX, HO (PU3UOJIOTHYECKas POJib €ro elle 10 KOHLA He
BbISICHEHA. bolbIioe copepikanne COeTMHEHN JINTUST B OPraHU3Me OITACHO IS )KU3HH YeJIOBEKA.

Marnuil cofiepKUTCsl B KHMBBIX OpraHu3Max (B XJ0poduiie HaXOAUTCS 0KoJo 2,7% MarHus).
C mnomompio xyopoduiiia coBepriaeTcss mporecce (OTOCHHTE3a, MPOTEKAIUUH B 3€JIEHBIX
pacTeHusIX.

MHorue p->JIe€MEeHTBl  HEOOXOIUMBI IS HOPMAaJbHOH KU3HEIESTEIHHOCTH IKHBOTHBIX
OpPraHu3MOB M pacTeHHH,HarpumMep 60p, yriaepon, a3or, ¢ocdop, Kuciopon, cepa, GTop, XJop,
uoJ, u JIp.

Yraepon 6naronaps CBoed 3JIEKTPOHHOM CTPYKType GOpMHpYET CKeleT OHOMOJIEKYI, 00pa3ys
CTaOWJIbHBIC KOBAJICHTHBIE CBSI3H YIIIEPOI-YTIIepoI, a Takke ¢ npyrumu snementamu (O, H, N, S, u
T.1.).

A30T OTHOCHTCS K BaXKHEHIIIMM dJIEMEHTaM Xu3HH. JKuBbIe OpraHnu3mMsel comaepxar okoso 0,3%
a30Ta B BHUJE COEAMHEHHUH (OeNKM, aMUHOKUCIIOTHI, HEKOTOPbIE BUTAMUHBI, TOPMOHBI, KpacsIiee
BEIIECTBO KPOBH, XJOPOPWIT M T.J.). a30TOPUKCUPYIOLIUE OaKTEpPUH IMOYBHI MEPEBOAAT a30T
BO3/yXa B MUHEPaJIbHbIE COJIH.

4, WiutiocTpaTUBHBIN MaTepuaJl: mpe3eHTalus, TabJauna.
5. Jluteparypa:
OCHOBHAasI
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JIGKLIMOHHBIN KOMIIJIEKC

1. Hypceiiito LUI.III. Beitopranukansik xumus / Hypceiiitos L. 1., baiimaran6etoB K. b.,
2020. - 189 c.
2.Bepennoa JI. I'. bellopranukaibiK, KOJUIOUATH koHE (U3UKAIBIK XuMus /Bepenmosa JI.
I'., bareip6aeBa 3. K., Heuenypenko A., 2020. - 213 c.
3.HcabaeB, H. H. beiiopranukalibik XUMUSHBIH ecernTep KUHAFbl. 1-0emiM [MaTiH] : OKy Kypausl /
H. H. Uca6aeB ; KP BFM; M. Oye3oB ateingarsl OKMY. - Anmats! : 9Bepo, 2013. - 432 Ger. c.
4. Ncabaes H.H. Beitfopranukaiblk XUMUSHBIH ecentep xuHarbl. [1-06emiM [MaTiH] : OKy Kypaisl /
H. H. Uca6aeB ; KP bBFM; M. Oye3oB areingarsl OKMY. - Anmartsl : 9Bepo, 2013. - 432 Ger. c.
AOMOJHUTEILHASA:
1.beliopraHuKaIIbIK XUMHS MPAKTUKYMBI : OKY - oaicTemenk Hyckayislk / A.C. Koxamxkaposa.-
Anmarsl : OBepo, 2013
HAa PYCCKOM fI3bIKe:
OCHOBHasi
1. Heopranuueckasi, konnouaHas u gusndeckas xumus : yuebHoe mocodue / JI. I'. Bepennona, E.
B. Heuenypenko. - Anmatsl : New book, 2022. - 216 c. (ILIudp 544/.546/B 314-578586)
2.babkoB A.B. O6mas u Heopranuyeckas xumus :yd.mocooue.-M. : ITDOTAP-Meaua,2013.
JAOTOJIHUTEIbHAS:
1.I'munaka H.JL. O6mas xumus. T1-4.: yaeOHoe mocoOue amsi By3oB-AnMaTsl: DBepo, 2014.
2.AnmabexkoBa A.A. u.jp. IIpakTukyM 1O HEOpPraHM4ecKOW XHMHHU:y4eO.-MeToj.nmocodue -
Anmartsl :OBepo,2012.
Ha anrimiickom si3bIKe
1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.
Babkina. -27" ed.-Almaty: «Everoy, 2017.
2. Inorganic chemistry. Chemistry of elements [Tekcr] : textbook / S. Nazarbekova [and etc.]. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p
3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.
Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p

6.KoHTpoJIbHbIE BONPOCHI:

1. Kucnopop, ero anjioTponniyeckue BUAOM3MEHEHHUS.

2. Uro Ha3bIBAaeTCs MEPTUIPOJIEM U OBIBAET JIH OH O€3BOIHBIM?

3. Kak usmensorcs cBoicTBa MIETOYHBIX U HIETOYHO-3€MENIbHBIX METAJUIOB B TPYINAX CBEPXY
BHU3 U TIOUEMY?

4. OcoOeHHOCTU CTPOEHHUS aTOMOB 3JIEMEHTOB IJaBHBIX MoArpyni. Kak m3aMeHstoTcs CBOMCTBa

P-2J€MEHTOB B IIepHOJaX, B TPyIIax?

5. B uem nposBISIOTCS CXOACTBO XUMHUYECKUX CBOMCTB 60pa M KpeMHUs?

6. Ilpu oTpaBieHHBIX I BBIBOJA CBHHIA M3 opranu3Ma mnpumensercss 10%-Hpii pacTBOp

cyibpara HaTpus. B ueM npuHIun aeictBus 3Toro pacteopa?

7. Kakue cBoicTBa NpPOSBISIOT A30THCTasl KUCIOTa M €€ COJM B  OKHCIUTEIBHO-

BOCCTaHOBUTENIbHBIX peakiusax? [IpuBecTr mpuMepbl peakiui.

8. Tlouemy akanemuk depcman HazBal Gochop «IIIEMEHTOM KU3HU H MBICITH» ?

Jlexkmusa Nel(
Tema: Xumus d, f -3;1emenTos.
2. lleab: 3HaHWE 3aKOHOMEPHOCTEH XMMHUYCCKMX CBOMCTB O, f -3JIeMEHTOB B COOTBETCTBHH CO
cTpoenuem aroma u monokenueMm B IICD. Hexotopeie 3d-ameMeHThl (Meab, IUWHK, MapraHelr,
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KeJe30, Ko0anbT) U 4d-37IeMEHTHI - MOJIMOJICH - Ha3bIBAIOT "METallaMH KU3HH", OJlaromaps ux
OTPOMHO POJIM B JKUBOHM Npupoze. buonurannamu ciayxar OelKH, aMUHOKHCIIOTHI, (DePMEHTHI,
TOPMOHBI, BATAMHHBI (aCKOPOMHOBAs KUCIO0Ta, puOOodIaBuH, OUOTHH U Jp.).

3.Te3ucel JeKuUNN:

K d-anemMeHTaM OTHOCST T€ JJIEMEHTBI, aTOMBI KOTOPBIX COACPKAT BAJICHTHBIC JJICKTPOHBI
Ha O-ypoBHsaxX m cocraBisiroT mobounsie (IIIB—VIIB, IB, 1IB) moarpynmel. M3 109 snementoB
NePUOAMYECKO cUCTeMBbl 37 OTHOCATCS K O-3j1eMeHTaM; U3 HHUX MOCIEIHUE 7 PaaHoaKTUBHBI U
BXOJSAT B HE3aBEPIICHHBIM ceabMoOi mepuoa. 3d-DiaeMeHThl M0 XMMHUYECKHM CBOMCTBAM
cyuiecTBeHHO oTimyaroTcs ot 4d- u Sd-anmementoB. [lpu stom snementsl [VB-VIIB noarpymmn
OUYEHb CXOXKU MO0 MHOTHMM XHMHUYECKUM CBOICTBaM. DTO CXOJICTBO OOYCIIOBJICHO JIAHTAHOUIHBIM
C)KaTHEM, KOTOPOE M3-3a MOHOTOHHOT'O YMEHBLICHUS paJuycoB NpH 3amnoiHeHun 4f-opOutaneit
MPUBOJIUT K MPAKTUYECKOMY COBMNAJCHUIO PAJMyCOB IHUPKOHUSA W TadHUs, HUOOHWS M TaHTaja,
MOJHOIeHa U BOIb(hpaMa, TEXHEUUS U PEHHSL. DJIEMEHTHI 3THUX Map O4eHb OJMU3KU 10 (PrU3MYeCKHM
U 0COOCHHO MO XMMHYECKHUM CBOMCTBAM.

[To mepe yBenuyeHus: yucia d-3JIEKTPOHOB B MEPHOJE OHH MOTYT MEPEXOIUTh C OJIHOIO
YpOBHS Ha Jpyrod s JOCTHKeHus TpeOyemol mpasunamu ['yHaa ogHoW u3 Hauboiee
yeroituuBbix kondurypamuii (d°, d°). Takue nepexomsl peanmsyroTcs, HampuMep, B ciydae
Cr(3d°4sh), Cu(3d¥4st), Mo(4d°5st), Ag(4di°5st). Obpamtaer Ha cebs BEUMaHHE TOT (BaKT, UTO B
OJIHOM MOArpyNIE CYIIECTBYIOT 3JEMEHTBl C pPAa3HbIMU 3JIEKTPOHHBIMHU KOH(MUIYpalusIMH,
nanpumep: V(3d%4s?), Nb(4d*5sh) u Ta(5d%6s%); Ni(3d%4s?), Pd(4d'%5s%) u Pt(5d°6s'). IMammammit
SIBJISICTCSI €IMHCTBEHHBIM (-3JIEMEHTOM C HE3aMOJIHEHHBIM S-YPOBHEM.
d-DyeMeHTBI Yarile, 4€M 3JIEMEHTBI TJIABHBIX MOATPYII, 00pa3yloT COCIUHEHHUS MEPEMEHHOIO
coctaBa (OKCHJbI, TUIPHIbI, KapOWAbI, CWIMLKIBL, HUTpUAbL, Oopuisl). Kpome Toro, onu
00pa3yroT cIjiaBel MEXAY cOo00i W C IPYrMMH METallaMH, a TaKXKe HHTEePMETAJUTHYeCKue
coeaunenus. J{ist d-a7eMeHTOB xapakTepeH OoNblIol HA0Op BaJCHTHBIX COCTOSHUN M, Kak
CJIEJICTBUE 3TOT0, U3MEHEHUE KUCIIOTHO-OCHOBHBIX U OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX CBOICTB
B IIMPOKUX Ipeesax.

d-snemenTsl [IIB—VIIB moArpymin B BBICIIMX CTENEHIX OKHUCICHHS IO CBOMCTBAM MOT00HBI
COOTBETCTBYIOLIMM P-3nemeHTaM. Tak, B Bbicmmx crenensx okucienus Mn (VII) u CI (VII)
ABNAIOTCS AEKTPOHHBIMH aHanoramu. Tlogo6ue >1eKTpoHHBIX KoHburypammii (s°p°®) npusoaut k
MOJOOUI0 CBOMCTB COCIMHEHHI CEMHMBAJICHTHBIX MapraHia u xyopa. Mn207 u Cl207 B 0OBIYHBIX
YCIOBUAX MaJIOyCTOMUYUBBIE KMIKOCTH, SIBISIONIUECS aHTMIPUIAMHU CHIIBHBIX KHCIOT € OO0Iei
dopmynoit HO0O4. B HM3MMX cTENmeHSX OKUCIEHUS MapraHell M XJIOp HMEIOT pa3IMyHoe
AJIEKTPOHHOE CTPOCHHE, YTO OOYCIOBIMBAET pPE3Koe OTIMYUE CBOHCTB MX COCIUHEHUH.
Hanpumep, musmmii okxcun xmopa ClO (s?p*) — rasooGpasHoe BemiecTBO, SBISIONIEECS
aHrUAPUIOM XJopHoBatucToit kucnotsl (HCIO), Torja kak Husmmii okcuj mapranna MnO (d°)
IpeJicTaBiIsieT co00M TBEp10€ KPUCTAINIMYECKOE BEIIECTBO OCHOBHOI'O XapakTepa.

f-31emeHTBI B IEpHOANYECKOM Tabauie — OJIOK 3JIEMEHTOB, Yy aTOMOB KOTOPBIX
BAJICHTHBIC 3JICKTPOHBI C  HAWMBBICIICH SHeprueid 3aHuMaroT f-opOurtans. B nmaHHbIi 070K
BXOJISIT JJAHTAHOUBI M aKTUHOUABI. ~ DakTUyeckas dJEKTPOHHAs  KOH(UTrypalus JIEMEHTOB,

BXOOAIINUX B 3TOT 6.]'[01(, MOJKET OTJIMYAThCI OT HCTUHHOM M HE MOXET HE moanaaaTtb I10[
onpezaenenue npauna KneukoBckoro. J[aHHBIN 070K IEMUTCS HA ABE TPYIIIIBL:
1. DJIeMEHTBI, Y KOTOPBIX 3JICKTPOHBI HAXOSTCS Ha 4f-0pOuTanu, OTHOCATCS K JTaHTAHOUIAM,
2. DJIEeMEHTBI, Y KOTOPBIX 3JICKTPOHBI HAXOATCS Ha ST-opOuTaiu, OTHOCITCS K aKTHHOUIAM.
C yBenuueHueM atomMHoro Homepa B Ilepmonuyeckoil TaOnuie HEM30EKHO HACTYHaeT
MOMEHT, KOTJIa Yy SJEMEHTOB HAaYMHAIOT 3alOJHATHCS {-MOAYpOBHU. DTO MPOUCXOAMUT TOCHE
3aMOTHEHHs 6S-TIOTYPOBHS - Cpa3y TOCyIe dIEeMEHTa 56Ba ¢ BaeHTHOI 060I0UKOi ...6s2,
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https://chemistry.ru/course/content/scientist/section/paragraph45/theory.html
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/F-%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D0%B0%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D1%82%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BD%D1%84%D0%B8%D0%B3%D1%83%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%BE_%D0%9A%D0%BB%D0%B5%D1%87%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%BE%D0%B3%D0%BE
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[Tockonbky mpu 3anojHeHUU cemu f-opOuTaneit obpasyercs menbix 14 f-3nemeHTOB,
Pa3MECTHTh WX B BOCHBMH Ipymnmax KOpoTkoil ¢opmsl [lepuoandeckoit Tabmuipl ObLIO OB
BeChMa MPOOJIEMATUYHO - JJISL STOTO MPHUILIOCH ObI CO3/IaBaTh €IIC JOMOTHUTEIbHBIC TOOOYHEBIE
noarpynmbl. Ilomp3oBaThes Takoit TaOnmmiel ObL10 OBl KpakiHe HeymoOHo. IlosTomy Kak
B KOPOTKOI, TaKk 1 B JJMHHOU popmax [lepuonndeckoii TaOIUIBI OOBIYHO 0003HAYAIOT MECTO, C
KOTOPOr0 HAYMHAIOTCS f-371eMEHThI, a caMU 3THU 3JEMEHTHl BBIHOCST B OTJE/IbHBIE CTpOuYkH. B
HUOKHEW 9acTu JII000H TabIUIbl Mbl BUAMM OJIHY CTPOYKY W3 f-aeMeHTOB “naHTaHOMIOB” (110
UMEHHU d3JieMeHTa jaHTaHa La, oTkpeiBaromiero psia f-aieMeHTOB) U CTpOUKy u3 f-aneMeHToB
“akTHHOMIOB” (IO UMECHH JIEMEHTa aKTUHHUSA Ac). Y JTaHTAaHOUIOB MOCTENIEHHO 3anoHst0TCs 4f-
opourtanu, y akrunonoB — Sf-opouranu. Kierouku ¢ f-snemenramu B [lepuoamueckoii Tabuiie
0OBIYHO OKpAIIIEHBI B 3€JICHBIN IIBET.

Kene3o HEOOXOAUMO TIOUYTH BCEM KMBOTHBIM M PACTCHHIM, 0€3 3TOr0 AJIEMEHTa He CMOTJIa OBl
CYyILIECTBOBaTh >KM3Hb Ha 3emiie. B opranumsme ueioBeka Kelle30 COAEPKUTCS B IeMOINIOONHE
(Oonplasi 4acTh), MEYEHH, CENIE3EHKE, KOCTHOM MO3re, MOYKax, Iula3Me KpOoBH. B pa3ianuHbIX
TKAHSIX YeJIOBEeKa cofepKuTcs 4-5 r xenesa.

Mapranern, coAepKHTCS BO BCEX pPACTUTENBbHBIX W J>KUBOTHBIX oOpranuzmax. KomriexcHoe
COCIMHEHHE MapraHia (HEU3BECTHOTO CTPOCHHs) MPUHUMACT yYacTHE Ha TEPBBIX CTATUAX
mpouecca QorocuHTe3a. MapraHel, BiHSET Ha YIJICBOAHBIM OOMEH, YCKOpsET CO3pEeBaHUE
SPUTPOIUTOB.

4, WiutiocTpaTUBHBIN MaTepHuaJl: mpe3eHTaIus, Ta0Jauua.
5. Jluteparypa:
OCHOBHasi

1. HypceiiitoB LI.III. Beitopranukansik xumus / Hypceiiitos L. 1., baiimaran6etoB K. b.,
2020. - 189 c.
2.Bepennosa JI. I'. beitopranukaiblk, KOJUIOUATH )KoHE (QU3HKaNbIK xumus /Bepennosa JI.
I'., bareip6aeBa 3. K., Heuenypenko A., 2020. - 213 c.
3.Ucabaes, H. H. beliopranukanblk XUMUSHBIH €cenTep >kUHarbl. 1-0eyiM [MoTiH] : OKYy Kypassl /
H. H. Ucabaes ; KP bFM; M. Oye3oB ateinnarsl OKMY. - Anmartsl : OBepo, 2013. - 432 Ger. c.
4. VicabaeB H.H. beliopranukaiblk XUMUSHBIH ecentep >kuHarbl. [I-6emim [MoTiH] : OKy Kypaiibl /
H. H. Ucabaes ; KP bFM; M. Oye3oB ateinnarsl OKMY. - Anmartsl : OBepo, 2013. - 432 Ger. c.

AOTOJTHUTEILHAS:
1.beiiopranukanblK XUMHsI TPAKTHUKYMEI : OKY - 9iicTeMenik Hyckaynslk / A.C. Koxkamkaposa.-
AnmMarsrl : 9Bepo, 2013
Ha PYCCKOM fI3bIKe:

OCHOBHasI

1. Heopranmueckasi, konnouaHas u gusndeckas xumus : yueoHoe rnocodue / JI. I'. Bepenriona, E.
B. Heuenypenko. - Anvatsl : New book, 2022. - 216 c. (ITudp 544/.546/B 314-578586)
2.babkoB A.B. Ob6mas u Heopranuyeckas xumus :yd.mocooue.-M. : [DOTAP-Meaua,2013.

JAOTIOJIHUTEILHAS:
1.I'muuaka H.JL. O6mas xumus. T1-4.: yaeOHOe mocoOue amst By30B-AnMaTel: DBepo, 2014.
2.AnmabexkoBa A.A. u.jp. IIpakTUKyM 1O HeOpraHM4ecKoW XHMHH:y4el.-meToa.nmocodue -
Anmartsl :9Bepo,2012.
Ha anrumiickom si3bIke
1. Glinka N.L. General chemistry. Volum 1-4.: manual for graduate students /N.L. Glinka, S.S.
Babkina. -27" ed.-Almaty: «Evero», 2017.
2. Inorganic chemistry. Chemistry of elements [Tekcr] : textbook / S. Nazarbekova [and etc.]. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 268 p
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3. Besterekov, U. B. Chemistry and technology of inorganic substances [Tekcr] : textbook / U. B.
Besterekov, G. M. Seitmagzimova, M.M. Yeskendirova. - Almaty : [s.n.],2016. - 412p
6.KoHTpoOJ/IbHBIE BONIPOCHI:
1. Kak wu3MeHsIOTCS KHUCIOTHO-OCHOBHBIE CBOMCTBA COC,I[I/IHCHI/Iﬁ d->nemeHTOB?
[okazate Ha npumepe coenuHenuit xpoma B psay Cr(Il)— Cr(Ill) ->Cr(VI).
2. Kak u3MeHstoTCs OKHCIUTEIbHO-BOCCTAHOBUTENLHBIE CIIOCOOHOCTH COCI[I/IHGHI/Iﬁ d-
anemeHToB? [lokazare Ha mpumepe coenuHeHuit maprania Mn(IT)— Mu(IV)
->Mn(VI) >Mn(VIID).
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