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IIporpamma paspadoraHa ¢ yueToMm:

- TpeboBaHuil ["'ocy1apcTBEHHBIX 00111€00513aTENbHBIX CTAHAAPTOB BBICILIETO U
MOCJIEBY30BCKOTO 00pa30BaHMsl, YTBEPKJICHHBIX MPUKa30M MUHUCTpa HAyKu U
BhIciIero oopazoanusi Pecniyonuku Kazaxcran ot 20 utonst 2022 rona Ne 2;
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1. O0uIne moJ10KeHus

HayuHo-meTonuyeckue ceMUHapbhl C Y4YacTHEM YUHUTENed XHMHH, a TaKXKe
Ipyrue MEpOIpPUATHS, pealiu3yeMble B paMKax COTPYJHUYECTBA C OpPraHU3alUsIMU
CpelHero oOpa3OBaHMs IMOKA3bIBAIOT, YTO YYUTENSI HCIBITHIBAIOT 3aTPYJHEHUS B
TaKUX BOIPOCAX, KaK PACKPBITHE COJIEPKAHUS HEKOTOPBIX «TPYAHBIX» TEM, PEIICHHE
OJIMMITMAJHBIX 3aJ]a4, MOCTAaHOBKA XMMHUYECKOTO SKCIEPUMEHTa, BBIOOpP TeM s
OpraHu3alid M TMPOBEACHHUS HaydyHbIX paboT oOywaromuxcsi. B cBsi3u ¢ 3tuM
oOpazoBarenpHasi nporpamMma «Pa3BUTHE MNpPEIMETHBIX KOMIETEHIUH Yy4HUTelen
xuMuH. CIOXHBIE TEMBI, OJUMIHUAAHBIC 33Ja4l U IKCIEPUMEHT B XUMHUN» (1anee
[Iporpamma) npenHasHaueHa ayig oOyudeHust yuutenet 9-11 knaccoB opraHuzanmii
oO011ero cpeHero o0pa3oBaHus ¢ PYCCKUM SI3bIKOM OOY4EHHUS.

[Iporpamma HampaBiieHa Ha COBEPUICHCTBOBAHUE MPEIMETHBIX KOMIIETECHIIMM
yuuTeael MO PACKPBITHIO TEOPETHUYECKMX M MPAKTUYECKUX OCHOB TPYIHBIX TEM
Kypca XWUMHH, PEHICHUIO OJMMIIMAIHBIX 3a/ad, I[OCTAHOBKE XHUMHYECKOTO
HKCIIEPUMEHTA, a TAKKE PYKOBOACTBY HaYYHBIMH MCCIICOBAaHUSIMU 00YyYarOIINXCS .

[Iporpamma He 3agaeTcsi LETBI0 PACCMOTPEHHS BOIMPOCOB  METOJUKH
OpernojaBaHvs B YacTH TPUMEHEHHUS TEXHOJOTMH O0O0ydYeHus, HO H3JI0KEHHUE
coJiep KaHus TPYAHBIX TeM OyAeT Moapa3yMeBaTh UX METOJIMKY MpENogaBaHus yepes
JIOTUYECKYIO MOCJIEI0BATEIbHOCTh PACCMOTPEHHS BOMPOCOB M KAYECTBO UX MOJAYH.

[Iporpamma paccunTaHa K peaqu3aiii B TeYEHUE ABYX Heneab mpu oobeme 80
akajgeMuueckux yacoB (1 akamemuueckuid yac — 45 MUHYT).

2. 'noccapmii

AmpoTepHOCTD — CBOMCTBO HEKOTOPBIX COEAUHEHUN MPOSBIATH, B 3aBUCUMOCTH
OT «IapTHEpa» MO PEaKIMU, KAK OCHOBHBIE, TAK U KUCIOTHBIE
cBoicTBa. B TNpPOTOHHOW TEOpUM TaKUE COCAUHECHUS
HaspiBatoTcss  amponuramu. K HuUM oTHOcsaTcs Be(OH)y,
Zn(OH),, Al(OH)s;, Ga(OH)s, Sn(OH)2, Sn(OH)4, Pb(OH).,
Pb(OH)4, Sb(OH)3, Ti(OH)4, Cr(OH)s, Mn(OH)4 u psig npyrux

ATtoMm — CJI0’KHAs MUKPOCUCTEMA B3aUMOACHCTBYIOIIMNX 3JIEMEHTAPHBIX
YaCTULl: IPOTOHOB, HEUTPOHOB M JJIEKTPOHOB. lIpOoTOHBI M
HEUTPOHBI 00pPa3yIOT MOJOKHUTEIBHO 3apSKEHHOE SIPO aToMa,
ANEKTPOHBI — OTPHUUATEIBHO 3aPSIKEHHYIO AJIEKTPOHHYIO
0001104Ky. B 11€710M aTOM 351eKTpOHEHTpAJICH.

AToMmHas Macca | Yuclio, MOKa3bIBAIOIIEE BO CKOJBKO pa3 Macca OJHOrO aToMa
OTHOCUTEJIbHASA — JAHHOTO 3JieMeHTa OoJbIine 1/12 gacTu Macchl aToMa M30TOIA
yrnepoga — 12 (*2C). OtTHocuTeNnbHBIE aTOMHBIE MACChI
3JIEMEHTOB YKa3zaHbl B llepuoanueckod cucreme, Mpu 3TOM
TS OOJIBIITMHCTBA 3JIEMEHTOB yKa3aHbl
cpenneapruMeTHIECKHUE 3HAYCHUS OTHOCUTEIIBHBIX aTOMHBIX
Macc JUIsi TPUPOJIHOM CMECH HM30TONOB ATHX JJIEMEHTOB;




€IMHULIA U3MEPEHUS — aTOMHAs EIMHHIIA MacChl — OOBIYHO HE
YKa3bIBAE€TCS UJIM YKa3bIBaeTCs B CKOOKax (a.e.M.)

BanentHocts  (OT
nat. Valentia cuia)

CHOCOOHOCTh ~ aroMa  NPHUCOCAMHATH  WIM  3aMenaTh
OTIpe/IeNICHHOE YMCJIO APYTUX aTOMOB WM aTOMHBIX TPYII C
00pa30BaHWEM XUMUYECKOM CBS3U

BanenTtHsiii yrom —

yroa, oOpa30BaHHBIA HAMNPABJICHUSMU XUMHUYECKHX CBS3EH,
UCXOIAIIMMH U3 OJHOIO aroMa. BaJIEHTHBIE YIJIbl 3aBUCST KaK
OT WHAUBUIAYAIbHBIX  OCOOCHHOCTEH  MPUCOEIUHEHHBIX
aTOMOB, TaK M OT THOpPUAM3ALMM AaTOMHBIX OpOUTaNICH
LIEHTPAJIBHOTO aTOMa.

BemecrBo(a) —

¢usnueckass cyOCTaHIUSI CO CHEeUU(PUUECKUM XUMHUYECKUM
cocraBoM. Kaxkmomy BemiecTBy mnpucyll] Ha0Op CBOMCTB —
OOBEKTUBHBIX XapaKTepUCTUK (MIOTHOCTb, TEMIIEpaTypa
IUIaBJIEHUSA, TEMIIEpaTypa KWIIEHUS, TEPMOJIUHAMUYECKHE
XapaKTEPUCTUKH, TapaMeTPhbl KPUCTAJUIMYECKON CTPYKTYPbI)

Bopoponnasa cBs3b

dbopMa accoumanuy MEXIy dJIEKTPOOTPHUIIATEILHBIM aTOMOM U
aToMOM Bojiopojia H, CBSi3aHHBIM KOBAJEHTHO C JPYTUM
ANEKTPOOTPULIATENbHBIM aTOMOM. B KaueCcTBe
AJIEKTPOOTPHUIIATEIIBHBIX aTOMOB MOTYT BbicTynath N, O wiu

F.

BoccranoButenu —

BEIIIECTBA,  OTMAIONIUME  DJCKTPOHBI B  OKHCIUTEIBHO-
BOCCTAHOBHUTEIIPHBIX PEAKIMIX; OTO MPOCThIE BEIIECTBA
(Bomopoj, rpaduT, METauibl) U COCIMHCHHS, COACpKAIIHe
AJIEMEHTHl B MUHMMAIbHBIX (MU ONM3KUX K MUHUMAIHHBIM)
OTpUIIATENIBHBIX cTeneHs X okuciaeHus: HoS, NH3, NoHa u np.

['anpBaEnUEeCKUM
JJIEMEHT —

HUCTOYHUK 3JIEKTPUYECKOTO TOKA, B KOTOPOM JJIEKTpUUECKas
SHEpPrus  BbIpabaThIBaeTCsl B pe3yibTaTe  MPOTCKAHUS
CaMOITPOU3BOJIbHOU OKHCJIMTEIILHO-BOCCTAHOBUTEIILHOM
peaxkiuu

IM'mopomms —

oOMEHHasl peakiusi BeIlecTBa C BOAOW. B HeopraHuyeckoin
XUMHHM PACCMATPHUBAETCS TUAPOJIU3 COJIEM, NMPHU NPOTCKAHUU
KOTOPOTO  CMENIAETCS  PABHOBECUE  DJIEKTPOJIUTHUECKOU
JACCOLIMALIMK BOABI U UBMEHSIETCS Cpelia pacTBOpa

Jlenokanru3oBaHHas
CBSI3b —

CBSI3b, DJICKTPOHHAs Mapa KOTOPOM paccpeoTOYeHa MEXIY
HeckobkuMu ~ (Ooyee  NIByX) sapamMu  aTtoMoB.  Takas
JEJIOKaIN3aIMs SJEKTPOHOB XapaKTepHa JJIsl CONMPSIKEHHBIX TT-
CBSI3€M, T.€. KPATHBIX CBS3EH, YEPEAYIOLIUXCA C OJMHAPHBIMU
(CH,=CH-CH=CHy).  Jlenmokanu3aiuss  JJEKTPOHOB  —
HPHEPreTHUYECKU BBITOJIHBIM MPOLIECC, TaK KaK MPUBOJIUT K
CHIKEHUIO YHEPTUHU MOJICKYJIbI

Junons —

COBOKYMHOCTh JIByX TOYEYHBIX JJIEKTPUYECKUX 3aPSA0B,
pPaBHBIX MO BEJIWYMHE W MPOTUBOIOJOXKHBIX IO 3HAKY,
HaxXOoJSIMXCA HA HEKOTOPOM PACCTOSIHUM APYT OT Apyra




JnmonpHbINA
MOMEHT
(onexmpuueckui
MOMEHM OUNoJisl) —

KOJINYECTBEHHAS XapaKTEepUCTUKA JTATIONS, paBHas
MPOU3BENICHUIO  TIOJIOKUTEIBHOIO  3apsiia  JUIONS  Ha
paccTosiHUE MEXAY 3apsiiaMu; TUMOIbLHBIA MOMEHT HaMpaBJIeH
OT OTPHUIATENILHOI'0 3aps/ia K MOJIOKUTEIbHOMY (BEKTOpHAs
BEJIMYMHA)

HNoHHasa cBsA3b —

poYHasi XMMHUYECKas CBS3b, 00pa3yIoMIascs MEXKIYy aTOMaMH
c Oompmioit pasHocteio (>1,7 mo mkame Ilomuura)
AIEKTPOOTPULIATEIIBHOCTEH, TPU KOTOPOM 00IIast AIEKTPOHHAS
mapa TMOJHOCTBIO MEPEeXOJUT K aroMy C  Oosbliel
ANEKTPOOTPULIATENIBHOCTBIO, HampuMmep, coenuHenue CsF, B
KOTOPOM «CTENEHb HOHHOCTU» cocTaBisieT 97 %.

KBaHTOBBIE UHCIIA —

0e3pa3MepHble 4YHclia, C MOMOIIBIO KOTOPBIX MPU pEUICHUU
ypaBHeHus lllpenuHrepa OmnpeAenstoTcsl XapaKTEPUCTUKHU
COCTOSIHUS AJIEKTPOHOB aTOMax

MonekynsipHas BaXHEWIIIEE TIOHATHE KBAHTOBOM XUMHM —  00JacTh

opOuTanp — MPOCTPAHCTBA, B KOTOPOM HamOOJiee BEPOSTHO HAXOXKJICHHE
anektpoHa(oB). IIpocTpaHCTBO MOJEKYJISIpHOW oOpOUTaIU
OXBaTBIBAET fJIpa BCEX AaTOMOB JIAHHOM MOJICKYJIBI, IOITOMY
OHa SIBJISICTCSI MHOTOIICHTPOBOM

MonspHas  Macca | Macca OJHOTO MOJISI YaCTHII, SBIISIOIIMXCS SKBUBAJICHTOM (CM.

SKBHBAJICHTA - umxke). Hanpumep, M»(Y,H2S04) = 98 : 2 = 49 r/monb

OxucIUTENHHO- XUMHYECKUE PEaKIUU, MPOTEKAIOIINE C U3MEHEHUEM CTelleHen

BOCCTAHOBHUTEJIbHBIE | OKUCICHUSI aTOMOB, BXOJSIIUX B COCTaB pPearupyrommx

peakuuu (OBP) — BEIIECTB, BCIEACTBUE MepepacipeieeHUs JIEKTPOHOB MEX Y
ATOMOM-OKUCIUMeNeM U aTOMOM-80CCIMAHO8UMEleM

OKBUBAJICHT - peanbHas WM YCIOBHas 4YacTHUIlA BEHIECTBA, PABHOICHHAs
0JIHOMY aToMy (MOHY) BOJOpoOJia (T.€. COCNUHSECTCS C OIHUM
aTOMOM BOJIOPO/Ia, 3aMEIIaeT €ro MM BEICBOOOXKIAET OT ceOsl)
B KHCJIOTHO-OCHOBHBIX WJM  OJIHOMY  DJJIEKTPOHY B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX

DNEeKTpoau3 — COBOKYITHOCTb IPOIECCOB, MPOTEKAIOIIUX MPH MPOXOKICHUH
MOCTOSIHHOTO 3JIEKTPUYECKOTO0 TOKa Yepe3 PpPacTBOPHI HIH
pacIlIaBbl AIEKTPOJIUTOB

3. TemaTuka Ilporpammbl

Monyinb 1 | Tema 1.1 Xumuueckast CBSI3b

CoBepllIeHCTBOBAHHE 1.2 DHepreTuka B XUMHH. Xumuueckas

MPEAMETHBIX KOMIETEHIUN | TEpMOIMHAMUKA

[0 TPYAHBIM TEeMaM
XUMHAU

Kypca

Moayns 2 OnuMnuaaHbie

3a1aun 1o

Tema 2.1 Pemenune 3aau Ha Temy «l'a3oBbie cmecn»

xumun | Tema 2.2 Pemenue 3amau Ha Temy «OJIEKTPOJIN3




pecIyOJIMKaHCKOTO YPOBHS | pacTBOPOB cotiek» u «Ilnactunka

Tema 2.3 Pemrenne 3a1a4 Ha TEMY
«Kpucramtoruaparsn» u «Oneym»

Tema 2.4 Pemenue 3a1a4 Ha TeMy «CMecCH BEILIECTBY
Tema 2.5 PaccMoTpeHne OIMMIOUAIHBIX —3a]a4
COBpPEMEHHOro (popmaTa

Moayns 3  TlocranoBka | Tema 3.1 Ilomydenue razoB (BoaOpojia, KUCIOPOJA,

XUMHUYECKOTO cepoBojopona, okcumga azora (llI), ammwmaka) wu
HKCIIEPUMEHTA: TPYAHOCTH | U3yUYEHUE UX CBOMCTB
U UX IIPEOJ0JIEHUE Tema 3.2 OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIE

peakuuM € y4acTMEM  IIepMaHraHara  KaJus,
COCTaBJICHUE yYpaBHEHUH peakuun METOJOM
MOJIypEaKuuu

Tema 3.3 OmnbiTel 1Mo TemMe «IEKTPOIUTHUECKAS
JIUACCOLMALINS, TUAPOIINU3 COIEN»

Tema 3.4 Pacyersl aJis NPUTOTOBIEHUSI PACTBOPOB U
IIPUTOTOBJIEHUE PACTBOPOB

Monyns 4  Ilpumepnas | Tema 4.1 OnpeneneHue Makpo- ¥ MUKPOHYTPUEHTOB B
TEMaTUKa  MCCJIEIOBAaHUH | MUIIEBBIX MPOIYKTAX

il opraHu3aiuu HaydHou | Tema 4.2 ®OTOKOIOPUMETPUUECKOE OIPEAECICHUE
paboThl  IIKOJIBHUKOB U | HEKOTOPBIX HOHOB B Pa3JIMYHBIX 00BEKTaX
pekomeHaamuu 0o  ux | Tema 4.3 TutpumeTpuyeckue  METOABI B

BBIIIOJIHEHUIO KOJIMYECTBEHHOM aHaJIN3e
AKCIEPUMEHTA
NTOroBsIii KOJUIOKBUYM OueHrBaHUE YPOBHS MPEIMETHBIX KOMIIETEHUUN I10

M3YUYECHHBIM TeMaM MoayJs 1 u 3

4. Heab, 321244 U 0:KuAaeMble pe3yabTaThl IIporpaMmmbl

I]env: cnocoOCTBOBATH MOBBINICHUIO TPEIMETHBIX KOMIIETCHIIMHN Y4YHUTeNen
XUMHM TI0 PACKPBITHIO COJEPKAHUS CIOXKHBIX TEM MIKOJIBHOIO Kypca XUMMH,
PELICHUIO OJIMMIIMAJHBIX 3a/1a4, ITOCTAHOBKE XUMHYECKOTO JKCIIEPUMEHTA U
PYKOBOJICTBY HAYYHBIMHU UCCIIETOBAHUSIMH O0YYaFOIIHXCS.

3aoauu:

I TlocienoBaTenbHO M3YYUTh OCHOBHOE COAEpKAaHHUE MpeIoKeHHBIX [Iporpammoint
TEM Kypca XUMHU C PACCMOTPEHHEM DJIIEKTPOHHOTO CTPOCHUS BEIIECTB U
MEXaHU3MOB XMMHUYECKUX MPOLIECCOB;

2 lloka3zarb npuMeEpbl pPEIICHUS OJUMIIMAAHBIX 3aJ1a4 pPa3IM4YHbIX THUIOB U
CJI0KHOCTH;

3 Ilokazath mnpuMepbl NpPOBEeACHUS HauWOOJee BaXKHOTO JJISI IIKOJBHOIO Kypca
XUMHUYECKOTO JKCIIEPUMEHTa C OOBSCHEHHEM HaOMIOJaeMbIX  SBJICHUU U
(bopMyITHPOBKOI BRIBOAOB K pabOTe; MOKa3aTh BO3MOXHOCTU 3aMEHbI PEAKTUBOB WUJIU
BAPHUAHTOB OIBITOB MIPU OTCYTCTBUU XUMHYECKUX PEAKTHBOB;




4 JlaTh yyuTeNIsIM pEKOMEHJAlMU K BBIOOPY TEM AJI1 OpraHU3alMKi Hay4HOU paOoThI
YYAIIUXCSI U METOAUKE UX BBIITOJTHEHUS.

Ooicudaemvble pe3yrbmamai:

1o 3aBepIeHNMH KYpPCOB CIIyIIATENM:
- IEMOHCTPUPYIOT IOHUMAHUE TEOPETUUECKUX OCHOB PACCMOTPEHHBIX CIIOKHBIX TEM
Kypca xumunu 9-11 kiaccos;
- TpUMEHSIOT A((PEKTUBHBIE METOAMYECKUE MPUEMbl H3YUYEHUS MPEIJI0KEHHBIX
[TporpaMmoii TpyJIHBIX TEM Kypca XUMUHU;
- UMEIOT ONPEACIICHHBIC HABBIKHA PEIIEHUS OJIMMITHAAHBIX 3a71a4 110 XUMUHU;
- MMEKT YCOBEPUICHCTBOBAHHBIC HABBIKM MPOBEICHUS XWMHUYECKUX OIIBITOB H
00BbsSICHEHU S HAOJIIOTaEMBbIX MIPU ONBITAX SIBJICHUN;
- HWMEIOT YCOBEPIICHCTBOBAHHBIE TIPEACTABICHUS O BBIOOPE TEM U METOJUK
BBITIOJIHEHUSI  COOTBETCBYIOIIETO JKCIEPUMEHTa I IPOBEICHUA HAYyYHBIX
HCCJICJOBAHUN NIKOJILHUKOB.

5. Ctpykrypa u coaep:xxanue [IlporpamMmmsl

Monyinb 1 Tema 1.1 Xwumunueckass cBs3b. (OCHOBHBIE THIIBI
CoBepIIeHCTBOBAHUE | XMMUUYECKOM CBSI3U: KOBAJICHTHASA U MOHHAS.

PEIMETHBIX KoBasieutHast cBs3b. IloHSATHE O COBPEMEHHBIX TEOPHUSIX
KOMIIETEHITUH 1o | kKoBaieHTHOU cBsa3u - Meromax BC um MO.  OcHOBHBIE
TPYAHBIM TeMaM | XapaKTepUCTUKU  XUMHUYECKOM CBS3M: DHEPrus, JyIMHa,
Kypca XUMUHU HanpaBJIeHHOCTh. JIBa MexaHu3Ma 00pa3oBaHUS KOBaJCHTHOM
10 gacoB CBSI3U: 0000IIICHNE HECTIAPEHHBIX AJICKTPOHOB (OOMEHHBIN) M

JIOHOPHO-aKIENTOPHbIA. CBONHCTBA  KOBAJICHTHOM  CBSI3U:
HACBIIIAEMOCTh, HAIMPaBICHHOCTh, MOJSPU3YEMOCTh, G- U  T-
cBs3U.  ['mOpuamzamuss  aTOMHBIX — opOuTanmed.  Turbl
ruOpuaM3al U reoMeTpust MoJiekyn. I[lomsipHOCTh CBS3M U
MOJIAPHOCTh MOJICKYJIbl. JIUmonbHbIA MOMEHT. COBpeMEHHBIC
MPEJICTaBJICHUsI O BAJICHTHOCTH. KOBaJEHTHOCTH aTOMOB.
Banentasie Bo3MOKHOCTH aTOMOB. CTENEHb OKUCIICHHS aTOMOB
B COCJIMHCHUSIX C KOBAJICHTHOM CBS3BIO.

Meron monexynsapubsix opoutanein (MMO). ®usnueckas
ujes METo/a: JCIOKAIU3allvs JICKTPOHHOW TIOTHOCTH MEXKITY
BCEeMH  snpamu. Meton JIKAO. Css3pBaomuye ¢
pazpoixysitomine MO. TlpuHimn 3amnonHeHus MOJEKYISIPHBIX
opOuTaneii. DHepreTMyeckne auarpaMMmbl M DJIEKTPOHHBIC
(bopMyITBI MOJIEKYT.

HNounas cBs3p. KaTmoHbl M aHWOHBI B MOJIEKYJIax |
TBEpABIX TeNax. HeHacwlmmaeMocTh W HEHAIPABICHHOCTH
HOHHOU CBSI3U.

Tema 1.2 Dmxepretmka B XUMHUH. XHMHYECKas




TepMoauHaMuKa. [IpeameTr XuMUYecKOl TEepMOAMHAMUKU.
Meron u OrpaHMYE€HHUS TEPMOJUHAMUKH. OcHoBHbIE
HNOHATHSL  (CUCTEMA, COCTOSIHUE CHUCTEMBI, MapameTpbl
COCTOSIHUSL ~CUCTEMBbl, HWHTCHCUBHBIE U SKCTECHCUBHBIE
(akTopsl, nporecc, IpOLECChl  pPaBHOBECHbIE U
HEpaBHOBECHBIE, HeoOpaTHUMble M oOpatuMmeble). Terora u
paboTta, mpolecchl MpH pa3IWYHBIX YCIOBMSX, paboTa

paciupenus HJI€aIBbHOTO rasa. IlepBblii 3aKOH
TEPMOAMHAMUKHK. 3aKOHbl  TepMoxuMuu. IloHsTHE O
BHYTPEHHEHN JHEpPruu BEILIECTBA (cuctemsr).

DK30TEepMHUYCCKHE M DHAOTEPMHUYECKUE peakiuu. [lepBbii
3aKOH TEPMOJIUHAMUKH W €ro (DOPMYJIUPOBKU. DHTAIBITHS
Kak TermnoBol 3ddext umzobapHoro mpouecca. TernaoBbie
addextl, uxXx o0003HAUCHHE B  TEPMOJMHAMHUKE W
TEpMOXHMMHU. 3aKOH ['ecca U ero cie/CTBuUA.

Bropoii 3akoH TepMoauHamMuku. CaMONpPOU3BOIbHBIC U
HECaMOIIPOM3BOJIbHBIC,  OOpaTUMble U HeoOpaTUMbIe
npoiiecchl. MakcumanbHO moJie3Hast paboTa. DOpMyITUPOBKH
2-r0 3akoHa TepMoawHamuku. IloHatme o 1wkie KapHo.
[Tonsitue 00 »HTpONUU.

Cratuctuyeckas  TpakTOBKa  OSHTpormuu.  DiyKTyarus.
TepMoguHamMuyeckue  MOTEHIWANbl M OMNpeeeHHUe
HAIPABJICHHOCTH XUMHUYECKON peaKIlni.

Monaynb 2
OnuMInmagHbIe
3aJa4d 110 XHUMHH
pecIyOIMKaHCKOTO
YPOBHSI

24 gyaca

Tema 2.1 Tema 2.1 Pemenue 3amau Ha Temy «l'a3oBble
cmecm». Omnpenenenue coctaBa cMecu. CiocoObl BRIpaXKEHUS
coctaa cMmecd. CoBnajcHHEe  YHCICHHBIX  3HAUCHHH
00BbEMHBIX U MOJIBHBIX JI0JI€H (3aKOH OOBEMHBIX OTHOIIECHUM
razoB). Cymma J0Jieil BCeX ra30oB, BXOSIINUX B COCTaB CMECH.
IInoTHOCT M OTHOCHTENIBLHAs IUIOTHOCTH CMECH Ta30B IO
apyromy rasy. HaxoxaeHne MoJISIpHOM MacChl CMECH T'a30B.

Tema 2.2 Pemienue 3aady Ha TeMy «JIEKTPOJIU3 PacTBOPOB
coneii» u «lImactuaka». OCOOCHHOCTH JICKTPOJIM3a BOTHBIX
pPAaCTBOPOB 3JIEKTPOJIMTOB. YPAaBHECHUS 3JIEKTPOJIM3a BOJIHBIX
pAacCTBOPOB pAa3JIMYHBIX COJe. Pa3nnuHbie BapuaHTHI 3a]1a4
Ha OSJIeKTpoan3. HaxoxkaeHue MacCOBBIX JOJIEM BEIIECTB,
OCTAIOIIUXCS B pacTBope ocJje AIEKTPOIU3A.
B3anmopelicTBue METamoB € COJSIMA B BOJAHBIX PAacTBOpax
Kak OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHHBIN pouece
(«mumacTUHKAY).

Tema 2.3 Pemenne 3amau Ha TteMy «Kpucrtamioruaparsn» u
«Oneym». OCOOCHHOCTH peIIeHHs] 3aJad, MO YCIOBHUAM
KOTOPBIX KPUCTAJUIOTUIAPATHl BBINAJAIOT B OCAJOK NpHU
W3MEHEHUU TEMIIepaTyphl pacTBopa. PannoHalbHBIN CIOCOO




HaXO0XKICHUS MacChl BBIIIABIIETO ocajJiKa yepes
VCIOJIb30BAHME B pacyeTax MacCOBBIX JOJIEW BEUIECTB B
HACBIILIEHHBIX PACTBOpPAX MPH JABYX 3aJaHHBIX TEMIIEPATYpaX.
Pemienne 3amad Ha oOJieyM C TOPUMEHEHHEM YpaBHEHUU
XUMHUYECKUX pEakiui. 3aJayd Ha CMEIIUBAaHUE PAcTBOPOB
Il TIOJIyYEHUSI OJIEyMa C OINPEAEICHHOM KOHUECHTPALUEH.
OrnpeneneHne Macchl oJieymMa U pacTBoOpa CEPHOUN KHUCIOTHI €
M3BECTHOW KOHIIEHTPpAUMEN sl IIPUTOTOBJICHUS PacTBOpa
ONpeAEICHHON MacChl ¢ 3aJjaHHOM KoHIeHTpauuedn HoSOy.

Tema 2.4 Pemenue 3amau Ha TeMy «CMecH BEIIESCTBY.
MarteMaTH4ecKue CUCTEMbl YPaBHCHUH TIPH PCIICHUH 3a]1a4
Ha «cMecn». Criocod perieHus 3ajad B ciiydae, KOTia YUCIIO
U3BECTHBIX TApaMETPOB PABHO YHCIY HEW3BECTHBIX. THITBI
3aJlay «HAa CMECH CIUIaBbl, PAacTBOPhI» (Ha BBIYKMCIICHUC
KOHIICHTPAIlM  HOBOT'O  pacTBOpa  IIOCJIE€  CMEIICHUS
MCXOJHBIX, HAa BBIYUCIIEHUE KOJINYECTBA YHUCTOIO BEIECTBA B
CMeCH, Ha BBIUHCIEHHE Macchl cMecHu). CrocoObl HX
pEIICHHMS.

Tema 2.5 PaccMoTpeHne OJIMMITUAHBIX 3a]1a4 COBPEMEHHOTO
dopmara. [Ipumepsl 3a71a4 TEOPETUUECKOTO Typa OJUMITHAA]] C
pa3BepHYTHIMH PEIICHUSIMU U CUCTEMOM OIE€HUBAHMUSI.

ITocTanoBka
XUMHYECKOT'O
AKCIICPHUMEHTA:
TPYAHOCTH
PEOI0JICHUE
20 yacosB

Tema 3.1 [Ilomydyenwe Bomopoja, XJopa, KHCIOPOJa,
CEpOBOAOPO/Ia, AMMHAKA U U3yUEHHE UX CBOMCTB.
JleMOHCTpalusi ONBITOB MPEINOoIaBaTeNIeM WU BBITIOJHEHUE
OMBITOB CaMUM cCiyliaTeneM (WIM TPYIION cliyliatenei).
OObsicHeHME  HAOMIOJAEMBIX  SIBICHUM,  (OPMYITUPOBKA
BBIBOJIOB K pabore. TpyaHocTd, BCTpedawomuecs IMpU
BBITIOJTHEHUH OTIBITOB U ITyTH UX MIPEOOJICHHUS.

Jlutepatypa: baouyu JI.B., banesun C.A. u np. [Ipaktukym mno
Heopranndeckoil xumuu. - M.: [Ipocsemenune, 1991.- 320 c.

Tema 3.2 OKHCIMTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUU C
y4acTHEM [epMaHraHata Kallds, COCTaBJIEHUE YpaBHEHHUI
peakuuii MEeToaOoM mnoJiypeakuuii. JleMOHCTpalus OIBITOB
IpPENnoJaBaTeIeM WM  BBIIIOJIHEHUWE  ONBITOB  CaMUM
ciaywareneM (wiM rpynmnod caymarenei). OObsicHeHHe
HAOJIFOTaeMbIX SIBICHUN, (OPMYIHPOBKA BBIBOJIOB K paboTe.
Cocrapnenne ypaBHeHuid OBP meTosioM mosypeakiuii.
Jlutepatypa: baouyu JI.B., banesun C.A. u np. [Ipaktukym mo
Heopranndeckon xumuu. - M.: IIpocsemenne, 1991.- 320 c.

Tema 3.3 Ompitei 1o TeMme  «ODNEKTPOIUTHYCCKAS
JTUCCOLMAINS, THAPOJIM3 Coje». JleMOHCTpanusi ONBITOB
MPENOJaBaTeIEM  WIM  BBINOJHEHUWE  ONBITOB  CAMUM
caymareneM (wim rpynmnod caymareneir). OObsicHeHHe




HAO0II0JaeMBbIX SIBICHUM, (POPMYTUPOBKA BBIBOJOB K padoTe.
Jlutepatypa: baduu JI.B., banesun C.A. u np. [Ipaktukym no
Heoprannueckou xumuu. - M.: [Ipocsemenne, 1991.- 320 c.

Tema 3.4 Pacuerbl Uisi TPUTOTOBIEHHUS PACTBOPOB U
OPUrOTOBIIEHHE pacTBOpoB. KoHIeHTpauus pacTBOpOB U
crnocoObl ee BbIpaxeHus. [lpuroromneHue pacTBOPOB IO
3aJJaHUIO IIPENO1aBaTENs.

Jlutepatypa: baduu JI.B., banesun C.A. u np. [Ipaktukym mno
Heoprannueckoil xumuu. - M.: [Ipocsemenune, 1991.- 320 c.

Monayns 4| Tema 4.1 OnpeneneHue Makpo- M MHUKPOHYTPUEHTOB B

[IpumepHas NUIIEBBIX IPOIYKTAX.

TEMAaTHKa MeTtoapl KauyeCTBEHHOTO U KOJMYECTBEHHOT'O OIPEIEICHHUS

UCCJIeIOBaHUNA  1Jisi | O€JKOB, YIJEBOAOB, BHUTAMUHOB, TMHILEBBIX J00aBOK B

OpraHu3anuu NUIIEBBIX TMPOAYKTAaX, HX TEOPETHUYECKUE OCHOBbI H

Hay4YHOU paboThl | METOJIMKA BBHITOJTHEHUS

IIKOJIbHUKOB u | Tema 4.2 DOTOKOJIOPUMETPUUECKOE OTpe/IeJICHHE

pPEKOMEHIAIUU 10 UX | HEKOTOPBIX MOHOB B PAa3JIMYHBIX 00BEKTaX.

BBIIIOJIHEHUIO [TocTpoenue IpalydpOBOYHOTO rpaduka pu

AKCHEPUMEHTA (OTOKOJIOPUMETPUUECKOM ONpENIEICHUN MOHOB.

16 gacos Boimonnenne  paGoThl  caMMMHM  CIYIIATENSIMH  TIOJ
pykoBoAcTBOM  mpemnonasarenss. (OcBoeHue paboOTBl €
dorokomopumerpoM. OOpaboTKa NOITYYEHHBIX JAAHHBIX U
OCTPOEHHUE IPalyipOBOYHOTO rpaduka
Tema 4.3 TutpuMmerpudyeckue METOJbl B KOJIMYECTBEHHOM
aHanu3e. KHCIOTHO-OCHOBHOE, KOMIIJIEKCOHOMETPHUYECKOE,
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE, X BHJIBI U
BO3MOXXHOCTH MX ITPAaKTUYECKOI'O HCIIOIb30BaHUA. PeakTuBsI
U obopynoBanue. [IpuMepsl 1 METOJUMKH BBIIOJHEHUSI paboOT

HroroBniit OueHuBaHue ypOBHS NPEAMETHBIX KOMIIETEHUHMH IO

KOJUIOKBUYM U3y4EHHBIM TeMaM Moy 1 u 3

2 yaca

6. Opranuzauus y4eOHOro npoiecca

Kypchel oBbITieHNs KBATM(UKAIIMA OPraHU3YIOTCS B (hOpME OYHOTO OOYyUICHUS
MPOIODKUTEILHOCTRIO 80 YacoB B TeUeHHE 2-X HE/ICIb.
OCHOBHBIC METOJIbI TIPETOJIaBaHUs W BHUABI paOOT: WHTEPAKTHUBHAS JICKITHS,

HcciieoBaTelIbcKass Oecena,

TCXHOJIOTHUA PAa3BUTHUA KPUTHYCCKOIO MBIIIJICHUA,

pelIeHre 3a1a4, BRIMOJTHEHUE Ta00pPaTOPHBIX OMBITOB, YCTHBIM OMPOC, COCTABICHHE

KOHCIICKTOB.




7. Y4eOHO-MeTOANYECKOE o0ecrieyeHne NPOrpaMmbl

Tembl Moaymst Komu- | Bun yueOHoro | YueOHo-
YECTBO | 3aHSATHSA, METObI | METOJIMUECKOE
4acoB | 00y4yeHUs u | obecrieyeHrne TeMbl
KOJIMYECTBO YaCOB
Tema 1.1 Xwumwnueckas | 6 HNHuTepakTUBHAS [Ipe3zenTanus,
CBSI3b JICKIIUS; BUJICO(DUITBMBI
MCCIIeI0BATEIbCKAS
Oecena;
Tema 1.2 DHepreruka B 6 HNHTepakTuBHAS IIpe3enTanus,
XUMHUHU. XUMHUYECKas JICK A, BU1€O(QUITBMBI
TepMO/IMHAMHUKA HCClieIoBaTeIbCKas
Oecena;
Tema 2.1 Pemrenue 3amau | 6 [IpakTueckoe [Ipe3enTanus
Ha TeMy «Il"a3oBbIC 3aHSTHUE; pelieHne | peleHHbIX 3a/1ad,
cMecH» 3a7a4 YueOHble mocoOus 1o
pelIeHn0  3ajad, B
yacTHOCTH, TaypOaeBa
I.0. XuMusgaad
OKYIIbLIapAbIH
OJINMITHAAANIBIK
ecenrepi. — Kocranaii:
KMITY, 2019. — 96 6.
Tema 2.2 Pemrenue 3amau | 6 [IpakTrueckoe [Ipe3enTanus
HA TeMmy «OJEKTpOIU3 3aHSTHUE; pEeLIeHNE | pEeLIEHHBIX 3ajad;
pacTBOpPOB  coliei» U 3a1a4 YuebHble mocoOus 1o
«Ilnactunka» pELIEHHUIO 3a]1a4
Tema 2.3 Pemrenue 3amau | 6 [IpakTrueckoe [Ipe3enTanus
Ha TEMY 3aHSATHUE; pelIeHrE | pEeLIEHHBIX 3ajad;
«Kpucrautorugparse» u 3a1a4 Y4eOHbie MOCOOUs 1O
«Oneym» PEILICHUIO 3a]1a4
Tema 2.4 Pemenue 3amau | 6 [IpakTrueckoe [Ipe3enTanus
Ha TEMY «CmMmecu 3aHSATHUE; pelUIeHrE | pEeIICHHBIX 3ajad;
BEILIECTB 3aja4 Y4eOHbie mOcoOus 1Mo
pEUIEHUIO 3a]1a4
Tema 2.5 PaccmoTpenue | 6 [IpakTrueckoe [Ipe3enTanus
OJINMIUAJHBIX 33724 3aHSTHUE; pelIeHre | pellIeHHBIX 3a/1a4
COBpPEMEHHOro (popmata 3a7a4
Tema 3.1 Ilomyuenue |5 JlaGopatopHoe XUMHYECKHE
BOJIOPO/Ia, XJiopa, 3aHSITHUE; PEaKTUBBI, PACTBOPHI,
KHCJIOPO/Ia, JEMOHCTpaIUs U | mocyzaa, npubopsl st

CEpOBOZOPOJIa, aMMHaKa

WHJUBHIyaJdbHOE (WU

IMOJIYUYCHMA I'a30B




Y U3y4YCHUE UX CBOMCTB

IPyIIIOBOE)

BBITIOJIHEHUE
XUMHUYECKUX OIMBITOB
Tema 3.2 OxkucnurenbHO- JlabopaTopHoe XHUMUYECKHE
BOCCTAHOBUTEJIHHBIC 3aHSTHUE; PEaKTUBBI, PACTBOPHI,
peakiuu C  ydacTUeMm WHIWMBHUYaJbHOE (WU | XUMUYECKas 1Mocya
nepMaHraHara KaJIusl, TPYIIIOBOE)
COCTaBJICHUE YPaBHEHUMU BBINIOJIHEHUE
peakiuit METOJ0M XUMHUYECKUX OIMBITOB
MOJIypPEAKIIU I
Tema 3.3 OnbITHl HA TEMY JlabopaTopHoe XHUMUYECKHE
«ONEeKTpOoIUTHIECKAs 3aHSATHUE; pEaKkTHBBI,  TOCY/a,
JUCCOIMAIIUsI, THUIPOJIU3 JIEMOHCTpAIUs U | paCTBOpPHl  BEIIIECTB.
coJIei» WHIMBUTyaJTbHOE [Tpubop TUTS
(nm IPYNIOBOE) | UCTILITAHUS
BBHITIOJTHCHUE AIIEKTPOIPOBOTHOCTHU
XUMHUYECKHUX OMBITOB | paCTBOPOB
AJICKTPOJIUTOB
Tema 3.4 Pacuets! uis Pacuetn! i | PeaktuBel U MepHas
IPUTOTOBIICHHUS IPUTOTOBJICHUS nocyna TUTSL
pacTBOpOB U pacTBOpPOB; MIPUTOTOBIICHUS
IPUTOTOBJIEHUE JlabopaTopHoe pacTBOpOB, BECHI
pacTBOpOB 3aHATHE! AIIEKTPOHHBIE
WHIVBHIyaJbHOE (WU
rpYIIOBOE)
BBITIOJIHEHUE
XUMUYECKHUX OIMBITOB
Tema 4.1 Omnpenencuue JlaGopartopnas pabota: | [Ipe3entamms
MakKpo- U BBITIOJIHEHUE METOAUK BBINOJHEHHUS
MUKPOHYTPUEHTOB B HEKOTOPBIX pabor. | pabot
MUIIEBBIX TPOIYKTaX Jlutepatypa:
BaxxeBa H.B.,
Epranuesa D.M.
[IpakTUKyM 10
aHaJIU3y MUIIEBBIX
MPOJIYKTOB. -
Kocranaii: KITIY,
2018. - 100 c.
Tema 4.2 Paborta ¢ | XuUMH4YECKHE
DOTOKOTOPUMETPUUECKOE (OTOKOJIIOPUMETPOM. | PEAKTHUBHI, nocyza,
ONpPEAEIEHUE HEKOTOPBIX O6paboTka dboToKoIOpUMETP
HMOHOB B Pa3JIMYHbIX MOJIYYCHHBIX  JTaHHBIX | KOK-2

o0BeKTax

u IIOCTPOCHHUE




rpagyupOBOYHOTO

rpaduka
Tema 4.3 6 JlabopaTopHoe PeakTuBbl, pacTBOpHI
Turpumerpudeckue 3aHsTHE! BEIIECTB W MEpHas
METO/IBI B WHAMBHyalbHOE (MU | TIOCyia IS
KOJIMYECTBEHHOM aHAJIN3e TPYIIOBOE) TUTPOBAHMUS, BECHI
BBITIOTHCHHE DIIEKTPOHHEBIE

XUMHNYCCKUX OIIBITOB

Hroro yacos 80

8. OueHnBaHue pe3yJbTAaTOB 00y4YeHHU s

KonTposib W oOlleHKa 3HAaHUW Clylmiateliel MpOBOAUTCS Kak B Mpoliecce
POBEICHUS 3aHATUN — (HOpPMATUBHOE OIEHMBAHWE, TaK W IO 3aBEPIICHUU Kypca B
dbopmMe KOJUTOKBHYMa Ha OCHOBE €€ IIeJIeH, 3a71a4 ¥ 0’KUJIaeMbIX PE3yJIbTaTOB.

JlanHasi mporpaMma TOBBIIICHHUS] KBalU(PUKAIMK Y4YUTEJICH TpeciienyeT B
OCHOBHOM OOYyYawIIyl IIeJlb, IO3TOMY KOHTPOJb PE3YyJbTaTOB 0Oy4YeHUS
IIPOBOJIUTCS B XOJI€ MPOBEJICHUS 3aHATHHN B (JOpME HCCIIeI0BATEIIHLCKON OeceIbI.

@opMaTUBHOE OIICHMBAHUE MPUMEHSETCSA IJIsl MPOMEKYTOUYHOIO KOHTPOJSA U
KOPPEKTHUPOBKM 3HaHMM W ymeHuid. IlpoBoautrcs B (QopMe BBINOTHEHUS
NPaKTUYECKUX 3aJJaHUI, XUMHUYECKHUX ONBITOB, PEIICHUS 3a/1au.

[Tpu BBIIOTHEHUM 3aaHUI CIyIIATENsIM 00€CTIeUnBaeTCsS KOHCYIbTUPOBAHHUE B
IpyHIoBoi popMe 1 1Mo UHIAUBUIYAIBHBIM 3aMIPOCAM.

CymMmaTuBHOE OIleHUBaHUE OyAeT MPOBOAUTHCS B BHUJE KOJJIOKBUYMA, TaK Kak
apyrue GopMbl KOHTPOJIsI Manod(PhEeKTUBHBI TIPHU BBISIBICHUW 3HAHUN CIIyIIATeNs O
MEXaHU3MaxX XUMUYECKHUX MPOIIECCOB, CTPYKTYpE BELIECTB U T.I.

9. [TocTKypCOBOE COMPOBOKIEHHE

[TocTkypcoBoe  compoBOXAeHHE  OyneT  MPOBOAMTHCS B pamKax
COTPYAHUYECTBA C OpraHuU3alUsIMH CpPEJAHEro O00pa3oBaHHUs B BHUAE J3yM-
KoH(pepeHInii, CEMUHAPOB, KPYTJIBIX CTONOB M T.A. [lo 3ampocam yuuteneit Oymyt
JlaHbI KOHCYJIBTAIINH 110 TEMaM, BBI3BABIINM 3aTPYJHEHUS B X0OJI€ UX PaOOTHI.

Kpome 3toro, yuanurtens mo Mepe BO3MOXHOCTH MOTYT MPUXOIUTh Ha Kadenpy
JUTS TIOJTYYEHUS KOHCYJIbTAllMi MO pa3IMuHbIM BOIPOCAaM, HAaIpUMEp, MO BEIOOPY TEM
JUTSE HAYYHBIX HWCCIEJOBAHUN YydYalIMXCsA. XUMUYECKHe mgabopatopuu Kadeapsl
€CTEeCTBeHHO-HayuHbIX aucuumiivde KPY wum. A. BaliTypcblHOBa MOTYT OBIThH
MPEIOCTaBIICHBI MOJ] PYKOBOJCTBOM MPEMOaBaTeIeCii 1S BHIOJTHEHHS (hparMeHTOB
Hay4YHBIX padoOT y4yanuxcsi.




10. Cnucok OCHOBHOI1 ¥ 10NOJIHUTEIbHOM JIUTEPATYPbI

1. bipimxanoB b.A., Hypaxmeros H.H. XXannsl xumus. - Anmatel: Axa T, 1992. -
640 Oer.

2. Axanb6aeB K.A. Xumus "erizaepi. - Anmatsl: Mekren, 1987. - 394 Ger.

3. AxmetoB H.C. O0mas u Heoprannueckas xumus. - CI16: Jlans, 2014. - 752 c.

4. Kapanerbssay M.X. OOmas u Heopranuueckas xumusa / M. X. Kapanetrssnu, C.1.
Hpaxun. - M.: Jlenann, 2018. - 600 c.

5. O6mias u Heopranuveckas xumusi: yueoHoe nocodue / [lox pen. Jlenucora B.B.,
TananoBa B.M. - Pu/]l: ®enuxc, 2018. - 144 c.

6. babkoB A.B. O6mias, Heopranuveckas 1 opranudeckas xumus. - M.: MUA, 2016.
- 568 c.

7. Anmukuna W.b. OOmas u HeopraHudeckas Xumus. JIaOopaTOpHBIN TPAKTUKYM :
VYuebHoe mocodbue s By3oB / U.b. Anukuna, C.C. babkuna, JI.H. benosa u ap. -
JIroGepiwt: FOpaiit, 2016. - 477 C.

8. I'pubanoBa O.B. OOmas u HeopraHuueckas xuMus: ydeOHoe mocooue. - Pu//l:
®denukc, 2019. - 416 c.

9. MapreiHoBa T.B. Heopranmnueckas xumusa: YueOnuk / T.B. MaprteiHoBa, U.N.
Cymnonunkas, FO.C. Areesa. - M.: Uadpa-M, 2017. - 720 c.

10. KaGaynkapumora K. XKanmebl xoHe  OeilopraHUKaIbIK XUMUS KypCcTapblHAH
€CenTeP MEH KATTBIFyJIap: OKy Kypaibl. - Actana: @onuant, 2015.- 344 c.

11. I'muuka H.JI. O6mas xumus: yueOHuk juis 6akanaBpoB / [lox pen. B.A. Tlonkosa,
A.B. ba6koBa. 19-e uzn., nepepab. u gor. - M.: FOpaiir, 2015. - 900 c.

12. I'nunka H.JI. 3apgaun v ynpaxxHeHus mo oO1eld XuMuu: y4el.-ipakThd. mocooue
s 6akanmaBpoB / ITox pen. B.A. TlonkoBa, A.B. babkoBa. 14-e u3a. - M.: IOpaiir,
2014. - 236 .c.

13. Baxesa H.B., Epramuesa 3.M. IIpakTukym 1o aHanu3y MUIIEBBIX MPOIYKTOB.-
Kocranaii: KI'TIY, 2018.- 100 c.

14. Taypbaesa I'.Y. Taram eHimiepi aHanu3i OoibIHIIA NpakTHKyM. - KocTaHaii:
KMIIN, 2018. - 100 6.

15. Hekpacos b.B. YueOnuk o6mieit xumuu. - M.: Xumus, 1981. - 560 c.

16. ba6uu JI.B., bane3sun C.A. u ap. [IpakTukyMm 1Mo HEOPraHMYECKOW XUMUU. - M.:
IIpocsemenue, 1991.- 320 c.

17. VYpammesa JLJI., Eprasmea P.W., Hyreimanos W.H., J[ycimosa JI.3.
beiiopranukanblk XuMUs MPaKTUKYMBI. - AnMatel: binim, 1997. - 200 Ger.

18. Taypb6aesa I'.Y. Xanmmel xumusi mnpakTukymbl. — KocTaHail MeMIIEKETTIK
MeIarOTUKaIbIK HHCTUTYTHI, 2004. — 32 Oer.

19. Meip3anueBa C.K., Cabsipanuena JXX.bl. JKanmer jxoHe OefiopraHUKaIbIK XUMHS
npakTukyMbl: OKy Kypanbl. — Anmatser: Print-S, 2005. — 254 6.

20. IlloxpibaeB XK.O. OmnepbaeBa 3.0. xoHe O-ppl. belopraHuUKaIbIK XUMUS
MpaKkTUKyMbl. - Anmatsl, 2003.

21. KapnayxoB A.C., Kocskuna O.A. u ap. COOpHUK 3ajad W yHpaXKHCHHH TI0
Heopranudeckon xumuu. - M.: [Ipocsemenne, 1982. - 208 c.



22. BonkoB A. Xumus: oOuias, HeOpraHudeckas U opranuueckas. [lonHblil Kypc
noarotoBku kK EI'D: 2150 tecToBbIX 3amanuii ¢ pemenusmMu. - M.: Omera-JI, 2018. -
448 c.

23. T'pubanoBa O.B. OO6mias um HeopraHuyeckass XUMHS: OTIOPHBIE KOHCIICKTHI,
KOHTpPOJIbHBIE U TeCTOBbIE 3ajanus. - Pu//l: ®enukc, 2019. - 272 c.

24. Eropos, A.C. Heopranuueckast xumusi: TpeHaxkep ais nogarorosku k EI'D / A.C.
Eropos. - Pu//1: ®enukc, 2018. - 384 C.

25. MBanoB B.I'. Heopranuueckas xumusi. Kpatkuii kype / B.I'. UBanos, O.H. T'esa.
- M.: Undpa-M, 2016. - 320 c.

26. IllokpibaeB XK..O. AHOpPraHUKaJIBIK >KOHE AHATUTUKAIBIK XUMHUSA. - AJIMATHI:
Kaitnap, 1992. - 288 Ger.

27. Yraii SI.A. O6mas xumusd. - M.: Beicias mkoia, 1984. - 640 c.

28. Yomnc A.®. CtpykTypHast Heopranuueckas xumus. - M.: Mup, 1988. - Tom 1,2,3.
29. IIxoncoH JI. TepmonuHaMudeckue aclieKThl HEOPraHUYECKoM XumMuu. - M.: Mup,
1985. - 328 c.

30. MankeBuu H. Heopranmdeckast xumusi. Bech mKoimbHBIN Kype B Tabiumax. - M.:
Ky3bma, [Ipuntoyk, 2018. - 416 c.

31. O6mas xumus. [Tox pea. Coxonosckoit E.M., Bouenko I'.Jl., I'yzes JI.C. - U3x-
B0 MockoBckoro yH-Ta, 1980. — 724 c.

32. Cwmapsirun C.H. Heopranuueckass xumus. [lpaktukym: YdeOHO-pakTHUECKOE
nocobue g akagemudeckoro 6akamaspuata / C.H. Cmapsirun, H.JI. barnaser, 1.B.
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