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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 Aucnpuniuna «Xumua / Chemistry» o0ecneunBaer (opMHpoBaHHE C/AeAYIOIIMX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE
NPUMEeHeHUsI 3HAHUI MaTeMaTUYeCKUX, eCTeCTBEeHHBIX U
TeXHUYECKUX HaYK

OIIK OC-1.3

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus
WHAUKATOpa

3HaTh Ba)KHEUIIIHE K/IaCChI
XUMHUUECKUX COeMHEeHUH,
TepMOAUHAMUUeCK/e 3aKOHOMEPHOCTU
TPOTeKaHUsl XMMUYEeCKHX peaki[vy,
TUIIBI ¥ CBOHCTBA XUMHUUYECKUX
CHCTeM, PaBHOBeCHEe B XUMHUUYECKUX
CHUCTeMaX, THUITbI XUMHUUYeCKHUX
B3aMMO/IENCTBUMN.

YMeTb pacCuMThIBaTh KOHLIEHTPALUIO
1 (PU3UKO-XUMUUEeCKHe
XapaKTepUCTUKU PaCTBOPOB,
TepMOIMHaMUUeCcKre XapaKTepUCTUKU
XUMHYECKHX TIPOLIECCOB.

BriapeTs HaBbIKaMU MPUTOTOBJIEHUS
PAaCcTBOPOB 3a/laHHOM KOHL|€HTPALIWH,
OCHOBHBIMM OTlepalysiMu
XUMHYECKOTr0 aHa/In3a.

[TpumensieT ¢pyH/jaMeHTalbHbIe
XUMHUUEeCKHe 3aKOHBI IpU
pelLieHnH PogeCCHOHANbHbIX
3a/ja4, MIPOBOJUT Y aHa/IU3UPyeT
pe3yJibTaThbl HAYUYHOT'O
XUMHUUECKOT0 3KCIieprMeHTa

OIIK OC-1.3

2 MecTo auciMIuiMHbI B cTpyKType OOII

N3yuenue gucuuruimHbl «Xumusi / Chemistry» 6Ga3upyeTcss Ha pe3y/bTaTaX OCBOEHHS
CreAyroLX AUCLUIUVIMH/TIpAaKTUK: Het

OucuunivHa SIBJISIETCS Tipe/LLeCTBYOLeN AJist JUCLIATITMH/TIPAKTHK:
«DJIeKTPOTEeXHOJIOTMUeCKOe U KOHCTPYKLIMOHHOe MaTepuanoBefenue / Electrotechnological and
Structural Materials Science», «Bo3o6HoBnsiemast sHepreTrika / Renewable Energy», «Cucrembl
akkymysiipoBaHusi 3Hepruu / Electric Energy Storage Systems»

3 O0beM AUCIUILUITHHBI

O0beM AUCHMIITHHBI cocTaBysieT — 3 3ET

TpyA0eMKOCTb B aKaJileMHYeCKHX yacax
(OpuH akageMHueCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMHUYECKOT0 yaca)
Bcero Cemectp Ne 2
OO6111asi TPYA0eMKOCTb AUCLUTITAHBI 108 108

Buj yueGHo# padoThI




Ay[IUTOpHBIE 3aHATHUSA, B TOM UHKCJIe: 32 32
JIEKLIMH 16 16
nabopaTopHbIe pPabOThI 0 0
MpakTUyeCcKue/ceMUHapCKue 3aHsITUs 16 16

CamocrosTenbHas paborta (B T.u. 40 40

KYpPCOBO€ MMPOEKTHPOBAHUE)

pr,I[OEMKOCTb l'IpOME)KyTO‘-IHOﬁ 36 36

arTecTalnyuu

BI/I,E[ HpOMG)KyTO‘-IHOﬁ daTTeCTalqyuun

HWUTOT'OBOI'O KOHT ATI1 NCOUIJIMH
(MTOrOBOrO KOHTPOIA 110 AMCLIMAIITIHE) OK3aMeH OK3aMeH
4 CTpyKTypa U cojepKaHue JUCLUII/IMHbI
4.1 CBoHbIe JaHHBbIE 110 COAEPKaHHUIO AUCLUII/INHBI
Cemectp Ne 2
Bujbl KOHTaKTHOH pabdoThI
P
N | Momewsane | g | b mgcmn | O | oo
n/n b ni HUIUTNHBI Ne Kon. Ne Kon. Ne Kon. Ne Kon. KOH);monﬂ
Auct 3 UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
CrpoeHnue aToma 1
1 repruoArYecKast 1 1 5 5 YcTHBIH
cucrema orpoc
3JIEMEHTOB.
Knaccar YcTHbI
2 HeopraHuyeCcKux 2 1 1 2 2 2
N oripoc
COeIMHEeHHH.
3 Xumnueckast 3 1 2 2 1,2 4 YcTHbIM
TepMOZIMHAMUKa. orpoc
4 Xumuueckoe 4 1 3 2 9 9 YcTHBIN
paBHOBECHE. orpoc
PacTBopsL.
Crioco6b1
5 BbIpa)keHusl 5 1 4 7 2 2 YcrHbIM
cocTaBa v orpoc
CBOMCTBa
PacTBOPOB.
Oxuc/mTeNbHO- Y eTHBL
6 BOCCTaHOBUTE/TbHBI 6 1 5 2 2 2
orpoc
€ PeaKi|H.
DJIeKTPOXUMUUECK
Ve TIPOLIeCChI.
lanbBaHUYeCKUi Y eTHbI
7 3JIEMEHT. 7 2 6 2 2,3 4
orpoc
Kopposus
MEeTaJIoB.
ONeKTpou3.
Teopus cTpoenus,
K/IaccUUKaLys 1 Y eTHAI
8 HOMeHK/IaTypa 8 2 2 2
orpoc
OpraHNYecKux
coe/IMHeHU.
PeakijuoHHas v ——_—
9 CnocobHOCTh 9 2 7 2 2 2
oripoc
YT7IeBOJIOPOZIOB.




Oo6r1as
XapaKTepHCTHUKA YcTHbIH
10 paKTep 10 2 2 2
HeMeTa/IJIOB U UX orpoc
coe/IMHEHU.
OO61e cBOMCTBA o
Y cTHBIN
11 METa/lJIOB U UX 11 2 8 2 1,2 4
. orfpoc
COeIMHEHUH.
Pentenvie 3ajau 1o
Peiienue
12 BCeM pas/iesiaM 4 6 sanau
JCIIUTUIAHBI. A
Pemmenue
CrieriiaabHbIX o
H YcTHbIM
13 3a/jau 4 6
o orpoc
TTOBBIIIIEHHOMN
CJIO>KHOCTH.
IIpomexxyTouHast
P Y 36 ODK3aMeH
aTTecTalys
Bcero 16 16 76

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Cemectp Ne 2

Ne

Tema

Kpartkoe copep:xanue

5JIEMEHTOB.

CrtpoeHuie aToma "
reproAunuecKas CucTemMa

OcHOBHBIE XUMUUECKUEe TIOHATUS. ATOM, MOJIeKyJ1a,
XUMUUYeCcKui 3meMeHT. OOl1iee ripeicTaB/ieHre 00
atoMe. [loBesieHue 3/1ekTpoHa B aToMe. KBaHTOBBIN
XapakTep U3MeHeHUM SHepruu. /JBoNCTBeHHas
rpupoza

3/1eKTpOHa. Y paBHeHue Jlyu ne bpouns. I1puHnmn
HeoripeiesieHHOCTH [eii3en6epra. [ToHsiTHE O
BOJIHOBOU

¢byskuyu. ['1aBHOe ¥ opOuTa/bHOE KBAaHTOBbIE UKC/IA.
MarnuTtHoe KBaHTOBOe 4uc/i0. CIMH 3/71eKTPOHA U
CIIMHOBOE KBAHTOBOE YuC/I0. CxemMa CTpOoeHust
3/IeEKTPOHHO} 000/I0YKH aToOMa I0 YeThIpeM
KBaHTOBbIM

ynciam. [Ipyunauyn ITaynu v ciiefcTBUs U3 Hero.
OrnuicaHye 371eKTPOHHOU 000/10UKK aToMa
5/IEKTPOHHBIMU (popMyJ1amMH U
3/1IeKTPOHOrpaueCcKum

MetozoM. [Ipasuio I'ynza. 3anosiHeHue 371eKTPOHAMU
SHepreTUYeCKHUX COCTOSIHUM aTOMa COTr/IacHO
TIPUHLIUITY

MUHHMYyMa 3Hepruu. [Ipasusa KiieukoBckoro.
[Topsimok

3aro/IHeHUs] 37IeKTPOHAMU SHepreTU4eCKUX YpPOBHEM U
noaypoBHeii. Ob111ast 3/1eKTpoHHast (hopMyJia aTOMOB,
s-,

p-, d-, f- snemenTsl. [Tepuoanyeckuii 3akoH /. 1.
Mengeneesa. ITpyuriHa reproMUHOCTY U3MEHEeHUs
CBOMCTB 3/IeMEeHTOB U UX coeguHeHul. CTpyKTypa
NepuoANYeCcKOr CUCTeMBI 3/1eMeHTOB. [leproapl,
rpynnsl, noarpymsl. [lepuoguyeckoe usmMeHeHve
CBOMCTB XMMHYECKUX 3/IeMeHTOB. Paguychbl aToMOB U
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WOHOB. DHEepPrusi UOHM3aLU. JHeprus CpoACTBa K
3JIEKTPOHY. D/IeKTPOOTPULIATe/IbHOCTb, KUC/IOTHO-
OCHOBHbIE Y OKUCJIUTEIbHO-BOCCTAaHOBUTE/IbHbIE
CBOWCTBA BELECTB.

Krnaccer HeopraHnueckux
CcoeIMHeHUM.

Knaccudukaiiys HeopraHuueCcKux coefiIMHeHU U ux
HOMeHK/aTypa. I'eHeTHUeckas CBsI3b MeXAy
OCHOBHBIMU KJlaccaMu coefiuHeHU. OKCUbI U
riepokcupl. Kinaccudukaiysi oKcuioB. XUMUueckue
CBOWCTBA U CTIOCOOBI TIOJTyUeHUsT OKCHU/IOB U
nepokcuioB. Kuciotsl, Ux KaacCUpUKanus u
HOMeHK/atypa. Kucinopoaconepskaiue u
Oeckuc/IopoiHbie KUCIOThI. CUTbHBIE U C/1abble
KUCJIOThI. PaKTOPBI, OTNpe/ie/isitoliye CUMy KUCIOThI.
XuMHUUeCcKre CBOMCTBA U CIIOCOOBI MOTyUYeHust
KUCJIOT.

OcHoBaHus, UX KiaccuyrKalys 1 HOMeHK/IaTypa.
XUMHUeCKHe CBOMCTBA U CITOCOOBI MTO/TyUeHUst
ocHoBaHMi. CoJi, UX COCTaB, K1acCU(pUKALIUS,
HOMEHK/IaTypa. XUMUUeCKrue CBOMCTBA COJier 1
CTII0COOBI MX TI0JTyUeHUsI.

Xumuueckas
TepMO/IJMHAMUKa.

OcHOBHbIe TIOHATHSI XUMUUECKON TepMOIHHAMUKHU.
TepMoarHaMHUuecKasl CUCTeMa, TePMOJAUHAMUUeCKHe
rapaMeTpbl U GYHKIMU. BHYTpeHHsIsI SHeprus u
SHTAJIBIUS cCUCTeMbl. [1epBbIi 3aKOH TePMOJMHAMUKHU.
TenioBbie 3¢dekThl XUMUUECKUX peakiyii. Teriora
(sHTanbIMsI) 06pa3oBaHUs XUMHUUECKHUX COeIMHEHUH.
3akoH JlaBya3be-Jlaniaca. OCHOBHOM 3aKOH
TePMOXUMUHU — 3aKOH ['ecca v csiecTBUS U3 HeTO.
OHTponus. TpeTuii 3aKOH TepMOAVUHAMUKU.
HarmpaBnieHre XMMHUUYeCKUX MPOLIECCOB B
M30/IMPOBaHHBIX cucTeMax. BTopoi 3akoH
TepMOAMHAMUKH. DHeprus ['nbbca. YpaBHeHHe
I'nb6ca-T'enbMronbiia. HaripaBieHue v npezien
CaMOTIPOM3BOJILHOTO TeUeHUs] XUMUUEeCKUX peakKiil.

Xumuueckoe
paBHOBeECHE.

XuMurueckoe paBHoBecre. OOpaTuMbie U
HeoOpaThMbIe

XUMHUUECKHUe peakiiu C MO3ULUi TepMOANHAMUKU U
KUHeTHKU. KrHeTnyeckuii 1 TepMOAUHaMUUeCKUn
MO/IX0/TbI K OTTMCAHUI0 XUMUUYECKOTO paBHOBECHSI.
KoHcTaHTa XMMHUeCKOro paBHOBeCHs U Pa3dyHble
croco6bl ee BbipakeHHs1. CBSI3b KOHCTAHThI
XUMUUECKOT0 PaBHOBECHS CO CTaHAAPTHbIM
u3MeHeHueM sHepruu ['nb6ca. TemmnepaTtypHast
3aBUCUMOCTh KOHCTaHThI paBHOBecUsi. CMelljeHue
XUMHUUECKOT0 PaBHOBeCHs TIPU U3MeHeHUU yCJIOBUH.
ITpunuwmn Jle [latense. BausiHue KOHLEHTPaLUU
pearvpyroiyX Bell[eCTB Ha CMelljeHre paBHOBEeCHs.
HarmpaBnieHre npoTeKaHusi 95K30TePMUYECKUX U
9H/I0TEPMUYECKUX PeaKI[Uu MPY U3MeHeHUN
TemrepaTtypsbl. BivsiHYe f1aBeHusi Ha CMelLleHue
XUMHUUECKOro paBHOBecusl. ['eTeporeHHoe
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paBHOBeCHe.

PactBopbl. Crioco6b1
BBID@)KEHUs COCTaBa U
CBOMCTBa pacTBOPOB.

PacTBOpBI (MCTUHHBIE U KOJIIOU/IHBIE). PacTBOpUTEH
u

pacTBOpeHHOe Bell[eCcTBO. PacTBopeHMe Kak
¢bu3rkoxummuueckuii riporiecc. TeryioBbie 3P PeKThI
npu

pacTBopeHud. ['vparaiiys U cobBaTalusl.
3aBHCUMOCTh PaCTBOPUMOCTH BellleCTBa OT
TeMIlepaTyphbl, JaB/eHUs U TIPUPO/IbI PAaCTBOPHUTEIS.
Crioco6bI BbIpakeHHs1 KOHLIEHTPAL[UM PaCTBOPOB
(MaccoBast [j071s1, MOJISIpHAs [10J1s, MOJISIpHast
KOHILIEHTpALUsI, MOJISIPHAast KOHLIEHTPaLUsi
9KBHBAJIEHTOB, MOJIs/TbHasi KOHLIEHTpaLUsi
pacTBOpeHHOr o BelllecTBa). KosiMratvBHble CBOMCTBA
pacTBOPOB.

OKUCTUTe/TBHO-
BOCCTAaHOBUTE/ILHbBIEC
peakiyu.

Crenienb okuciienus. [IpaBuia pacuera cTereHu
OKMCJIEHUSI 9/IEMEHTOB B MPOCTHIX U CIOXKHBIX
BeljecTBax. OKHUCIUTETbHO-BOCCTAHOBUTETbHbIE
riporjecchbl. OKUCUTE b, BOCCTAHOBUTE/Ib.
Bakneiiiue

OKUCJIUTeA U BOCCTaHOBUTeMU. Knaccudukariys
OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKL|vil.
MexXMoseKy/isipHble ¥ BHYTPUMOJIEKY ISIpHbIe
OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHbIE peaKLIWH.
Peakuyn

JIMCTIPOINOPLMOHAPOBAHUS U
KOHTPIIPONOpLMOHupoBaHusi. CocTaB/ieHue
ypaBHeHHUH

OKHC/TUTE/TbHO-BOCCTAHOBUTE/IBHBIX peakiyii. [Togbop
K03¢dULMeHTOB ypaBHeHUH
OKHCJ/IUTeTbHOBOCCTAHOBUTETbHBIX PeaKI[iii MeTOJj0M
3/IeKTPOHHOT O

OanaHca.

DJIEKTPOXUMUUECKUE
TIPOL{eCCHI.
["anpBaHMYeCKU
aemeHT. Kopposus

MeTaJlJIOB. DJIeKTPOJIU3.

Bo3HUKHOBeHHe IBOMHOTO 3/1eKTPUUECKOT0 C/10s1 Ha
rpaHulle MeTalJI—BO/ja, MeTaslyI—pacTBOp.
DJIeKTPO/THbIE

noTeHIManbl. CTaHJapTHBIM BOJJOPOAHBIN 3/IEKTPO/.
Psap craHapTHBIX 3/1€KTPO/HBIX TTOTEHLUAIOB.
YpaBHenue HepHcra. Teopus rajibBaHAUeCKUX
3/1eMeHTOB. MeTHO-1IUHKOBBIH 3/1eMeHT [laHu3/1s1
SIko6u. D/IC rasbBaHUUYECKOTO /IEMEHTa.
KoH1leHTpallMOHHBIM raJbBaHUUeCKUI 3/IeMeHT.
Axkkymynsitopsl. [IpyHLIMI [1eliCTBUSI CBUHL[OBOTO
KUCJIOTHOTO akKkyMmyJisitopa. Koppo3ust meTtanos.
Knaccudukaiiyis KOppo3vOHHBIX TPOLIECCOB.
Cy1HOCTb

XUMHUYECKOHW U 3/IeKTPOXUMHUUYECKON KOPPO3UH.
ATMocdepHasi KOppo3usi B BblJle/leHleM BOZ0Opo/a
W

TOTJIOLLleHUeM KHC0posa. MeTozbl 3alUThI
MeTaslJIoB
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oT Koppo3uu. CyIIHOCTb 3/1eKTpoJir3a. KaTtogHble 1
aHO/IHbIE TIPOLIeCCHI IIPU 3/1EKTPOJIN3€ BOJHBIX
PacTBOPOB 3/IEKTPOJIUTOB. DJIEKTPOJIU3 PaCIl/IaBOB.
3akoHbl Papajes. Beixoj mo Toky.

Teopus cTpoeHus,
K/lacCU(pUKaLys U
HOMeHK/IaTypa
OpraHUYecKux
coeZIMHeHU.

Teopusi XMMUUECKOT0 CTPOEHUSI OPraHUYeCKHUX
coeavHeHui A. M. bByTtneposa. [IprunHbI
MHOTroo0pa3usi OpraHMYecKuX COeJIMHEHUH 1 TIPUPOo/ia
XUMHYeCKOH CBSI3U B HUX. TUIibl rubpugusaiuy, s - u
p

-cBsisu. CTpyKTypHbIe popMyJibl. Bubl H3oMepuu.
I'omosnoruueckue psagel. Knaccudukaiys mo
CTPOEHUI0

yriaepoiHoro ckeneta. Knaccudukarys
OpPraHUYeCcKUX

CoeJMHeHU 110 Nprpoje PYHKIMOHAIbHBIX TPYTIM.
@DyHKLIMOHa/NbHBIE TPYIIIBI B Pa3/IMUHBIX K/laccax
OpraHWYeCcKUX coelMHeHUW. TpuBHaIbHas U
cUCTeMaTHYyecKasi HOMeHK/IaTypa OpraHuuecKrux
coefiuHeHUM. OCHOBHbIE TTOHSTHS 3aMeCTUTeTbHOM
HOMEHK/IaTyphl - OpraHuueCcKui pajivkar,
poZloHaya/ibHasi CTPYKTYpa, XapaKTepuCTHUuecKas
rpymnmna, 3aMeCTUTeb.

PeakijrionHast
CTI0COOHOCTH
yIJ1eBOJOPO/OB.

[IpenenbHbie yriieBOAOPOAbI (aKaHbI U
LMK/I0a/IKaHbI).

CrtpoeHue, HOMeHK/IATypa, U30Mepusi. XuMru4yeckue
cBoiicTBa. Peakiiy paivkanbHOTO 3aMellleHus B
rpeJie/IbHbIX yriieBogoposax. AyikeHbsl. CTpoeHue,
HOMEHK/IaTypa, u30MepHsi. XMMUUeCcKUe CBOMCTBaA.
Peak1iuu 3/1eKTpOPUILHOTO NPHUCOeIUHeHUS TI0
KpaTHbIM CBsi3siM. [IpaBuio MapKoBHUKOBa.
Oco6eHHOCTH XUMHUUECKHUX CBOMCTB COTIPSPKEHHBIX
ankaaueHoB. AnkuHbl. CTpoeHUe, HOMeHK/IaTypa,
r3oMepus. XMMUYecKue CBOMCTBa. ALleTH/IEH U ero
cBoiicTBa. Peakuys KyuepoBa. Peakijusi 3emMHCKOrO.
Apomaruueckue yrieBogoposisl. OcobeHHOCTH
3/IeKTPOHHOI'0 CTPOeHUsI. XMMHUeCcKre CBOWCTBa
OeH30/1a ¥ ero ToMo/1I0roB. Tumel peakuuyii. Peakiyu
3/1eKTPO(U/ILHOTO 3aMellleHHsI B apOMaTHUeCKOM
szpe.

OpueHTHpYHOLLee BAUSHUE 3aMeCTUTeeN.

10

OO6111ast XapaKTepUCTHKA
HEMETAJIIOB U UX
coeZIMHeHUM.

[Tono)xeHne HeMeTa/UIOB B TIEPUOAUYECKON CHCTEME.
OJeKTPOHHbIE KOH(PUTYPALUH U BaJIeHTHOCTD
HeMeTa/u10B. Haxox/jeHre HeMeTasioB B IIPUPOJE,
OCHOBHbIe MUHepasibl. Pu3nueckre CBONCTBa
MIPOCTHIX

BellleCTB. VI30TOIbI U a/l/IOTPONHbIe MOAU(UKALIN.
JlabopaTopHble 1 POMBILLITIEHHbIe CTIOCO0bI
nosyyeHust. XMMHA4ecKHe CcBoWicTBa. B3anumogelicteue
C

KHCI0POZIOM, BOZIOPO/ZIOM Y IDYTMMU HemarasylaMH.
B3aumozeticTBue ¢ Metassiamu. [IpuMeHeHre
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OCHOBHBIX COE,ILI/IHEHI/II;'I HeMeTaJ/l/IOB.

11

OO011re cBo¥CTBa
METaJUIOB U UX
CcoeIMHeHUM.

MIPOCTBIX

[Tono)keHne MeTas/IOB B [IePUOAUYECKON CUCTEMe.
O/eKTpOHHbIe KOH(UTYpaLMy U BaJIleHTHOCTh
MeTas/u10B. Haxoxx/jeHre MeTa/uioB B IIPUPO/e,
OCHOBHbIe MUHepasibl. Pu3nyecKye CBOKWCTBA

BellleCTB. D/IeKTPOMPOBOJHOCTh U TEMJIONPOBOAHOCTh
MeTaJlJIoB, TeMIlepaTyphl MJ1aBaeHUs], JIOTHOCTb.
JlabopaTopHbIe U IPOMBIIIITIEHHBIE CTIOCOOBI
roslyueHusi. XuMrUuyeckue CBocTBa. B3aumoielicTBre
MeTaJI/IOB C BOZIOM, KUC/IOTaMH U 1i{eI0uaMH.
OcobeHHOCTH B3aUMO/IMCTBHSI METaJIJIOB C
pa306aB/eHHBIMU U KOHI[EHTPUPOBAHHBIMU KUCIOTAMHU.
BsaumogeiicTBre ¢ HeMeTas/iamMu. [IprMeHeHMe
OCHOBHBIX COeJMHEeHU MeTaJl/iOB.

12

PelieHue 3a7iau o BceM
pasziesiaM JUCLIUTLIVHBI.

Pertienne 3a/1au 1o paszesiam rpejMera.

13

PelieHue crieniaabHBIX
3a/lay MOBbILLIEHHOM
CTIO’KHOCTH.

VHauBHUyabHbIe 3a/1aHMs, 3a/lauH, PACUeTHO-
rpacduueckre paboThI MO pa3zesiaM AUCLUTIIUHEI.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

JlabopaTopHbix paboT He TIpelyCMOTPEHO

4.4 TlepeueHb NPAaKTHYECKUX 3aHATHH

Cemectp Ne 2

Z

Tembl NpaKTHUeCKHX (CeMHUHAPCKHX) 3aHATHI

Ko/i-Bo akajeMuueckux
4acoB

Kraccel HeopraHM4eCcKrUx COe/IMHeHUN.

2

OnpejeneHyre TeN/IOThl peaklMKi HeWTpaau3alyu.

XUMHUUECKOe paBHOBeCHe

OnpejenieHre KOHIIEHTPAL[MM PacTBOPA KUC/IOTHI

OKuHC/IMTeIbHO-BOCCTaHOBUTETLHbIE peaKkuu.

OJIeKTPOXUMHUUECKHe TIPoLieCChl. ['abBaHUUeCKUi
sneMeHT. Koppo3usi MeTasnioB. D/1eKTPOJIU3.

PeakiMoHHasi CIOCOOHOCTD YTJIEBOAOPO/IOB.

Oy & U WIN|-

OO611e CBOMCTBA MeTa/JIOB M HEMETAJIJIOB.

NI N (NININN

4.5 CamocrosiTe/ibHasi padoTa

Cemectp Ne 2

Ko/1-Bo akajieMmuuecKux

No Bup CPC
4acoB
1 [ToaroTOBKA K KOHTPOJIBHBIM paboTam 4
2 IToaroToBKa K NMpakKTUYECKUM 3aHSITHUSIM 22
3 [ToaroToBKa npeseHTaLun 2
4 PellieHne crielia/IbHBIX 3a/1a4 12




B xope npoBesieHus1 3aHATUM MO0 AUCLUIIMHE UCIIO/b3YIOTCS C/IeAyIOIIie UHTepaKTUBHbIE
MeTo/bl 00ydeHus:: [IMCKyCCusi, KOMITbIOTepHbIE CUMYJISILIN, KeMC-TeXHOJIOTHsI, MO3TOBOM
LITYPM, MPOEKT.

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHusA /1A 00yYarOUIUXCS 110 0CBOEHHIO JUCHUILTHHBI
5.1.1 MeToauuecKne yKa3aHusl /sl 00y4alOUXCsA N0 MPAKTHYECKUM 3aHATHSIM

CryzeHTaM 3apaHee Ha3HayaeTCs TeMa NPaKTUUeCKOr0 3aHATHS, KOTOPYIO OHU [J0JDKHBI U3yUUTh
Ha OCHOBe JIEKLIUOHHOT'0 MaTepuasa U peKOMeH/I0BaHHOM

smTepatypsl. [1o TeMe mpakTUUeCKOro 3aHATHS IPOBOJUTCSI CEMUHAP B IMA/IOTOBOM pEXXUME
Wy B GopMe IPyNIioBOM AUCKYCCHUH, PeIlarTcs 3a/laui, COOTBETCTBYIOLME TeMe 3aHATHS,
MIPOBOJUTCS aHAIU3 CUTYaL|UHU.

5.1.2 MeTtoauueckue yKa3aHHus /i 00yUJaroIUXCA 10 CAMOCTOATeIbLHOM padoTe:

[ToAroToBKa K MpakTUUYeCKUM 3aHSITUSIM, BbITIOJIHEHUE Tpe3eHTallii, 0TYeTOB, pedepaToB U
pellieHue 3a7iau.

6 @DoHJ OLEHOUHBIX CPeACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTM U TPOBe/eHHUsl
MPOMEe)XyTOUHOM aTTeCcTaliu Mo AUCIUIIIHHE

6.1 OreHouHbIe CpeCTBA A/ NPOBeAeHUs TeKyILero KOHTPOJIsA
6.1.1 cemecTp 2 | Y cTHBII onpoc
Omnucanue npoueaypsl.

BeoizatoTcs mepcoHasnbHbIe 3a/jaHusi 0 pacCMaTpUBaeMou Teme. 3a/laHusi UMeIoT
TeOPeTUUYeCKYI0 YaCTb COCTOALIYIO U3 TPeX BOIIPOCOB U 3a/jauM.

[Ipumeps1 BOIIPOCOB:

1. OCcHOBHBIE XUMUYECKUE TIOHATHS.

2. ATom, MoJieKyJla, XUMUUYecKuit sneMeHT. OOiiiee ripefcTaBieHre 00 aTome.

3. [loBesieHue 3/1eKTpoHa B aToMe. KBaHTOBBIM XapakTep M3MeHeHUM SHeprud. JIBoCTBeHHas
TpUpo/ia 1eKTpoHa. Y paBHeHue JIyu me Bpoitis. [TpuHLum HeorpezeneHHOCTH ['efizeHbepra.
4. TlonsiTre o BoIHOBOM (yHKLMH. ['1aBHOe 1 0pOWTa/TbHOE KBAaHTOBBIE UKc/ia. MarHuTHOe
KBaHTOBOe urc/10. CIIMH 3/IeKTPOHA Y CIIMHOBOE KBAHTOBOE UMUCIIO.

5. O6rias 3/1eKTpoHHast (hopMyJsia aTOMOB, S-, p-, d-, f- 3/1eMeHTHI.

6. [Tepuoanueckuii 3akoH [I. 1. MeHieneeBa.

7. IlprunHa NepuoJUYHOCTH U3MEHEeHHs CBOMCTB 3JIEMeHTOB U UX coefiuHeHnH. CTpyKTypa
MepuoANYeCKON CUCTEMBI 3/IEMEHTOB.

8. Ilepyozibl, TpyMIIbl, TOATPYIIIIbL.

9. [leproanueckoe U3MeHEHUE CBOKMCTB XUMUUECKHX 3/1IEMEHTOB. PasiyCbl aTOMOB 1 MOHOB.

3ajaua:

2 Mg + 02 = 2MgO

MgO + H20 = Mg(OH)2 (ocHOBaHUe)

MgO + H2504 = MgS04 + H20 (coab 1 Boza)
MgO — OCHOBHBIM OKCH/]

Kpurepumu onjeHuBanus.



1) "OtuHO" - BCe BBITIOJIHEHO BepHO U Oe3 ommmbok; 2) "Xoporo" - 3a/1auu peliieHbl BepHO,
TeopeTHYecKas 4yaCTb U OTBETHI Ha BOMIPOCHI UMEIOT HeTOUHOCTH; 3) "Y 10B/IeTBOPUTE/ILHO" -
MMEIOTCSl HETOUHOCTH B PeLleHWH 3aiaud U oTBeTax; 4) "HeynoBneTBOpUTENbHO" - BCe OTBETHI
He BepHbI.

6.1.2 cemecTp 2 | Perienue 3agau
Omnucanue npoueaypsl.

BrizatoTcs mepcoHasibHbIe 3a/jaHust TI0 pacCMaTpUBaeMoi Teme. 3a/laHusi UMeIOT
TeopeTHYeCKyIo UacTh U 3a/lauu.

[TonyueHue 0OCHOBHBIX COJIeN

CoCl2 + 2 NaOH = Co(OH)2 (po3oBsiii ocagok) + 2 NaCl

Co(OH)2 + HCI = CoOHCI (cunmit) + H20 (cosnb 1 Boga)

CoOHCI + HCI = CoCl2 + + H20 (cons 1 Bozia)

CoOHCI — ocHoBHasi comb (X710pyj] TUAPOKCOKODOAbTA)

KpuTepuu oneHUBaHMA.

1) "OTmuHO" - BCe BBITIOJTHEHO BepHO ¥ Oe3 omrbok; 2) "Xoporo" - 3a1auu pelieHbl BepHO,
TeopeTUUecKasi YaCTb U OTBeThI Ha BOMPOChI UMEIOT HETOUHOCTH; 3) Y 10B/IeTBOPUTENBHO" -
HMMEIOTCSl HETOUHOCTH B PellleHUU 3ailaud U oTBeTax; 4) "HeyoBneTBOpUTENbHO" - BCe OTBETHI
He BepHbI.

6.2 OueHouHbIe Cpe/ICTBA /I/If1 IPOBe/[eHHs MTPOMEeXyTOUHOU aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UHM B PaMKaxX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToapBI)
NuaukaTop AoCTHIKeHUs
KpuTepuu oneHMBaHus OLleHUBaHMA
KOMIIeTeHI{ U1 .
NMPOMeXXyTOUYHOH
arrecTanuu
OIIK OC-1.3 HNemoHCTpUpyeT BrajieHWe 0a30BbIMM | YCTHOE

3HaHUSMU (YHJAMEHTa/IbHBIX pa3iesioB | cobeceoBaHME 10
XUMHUHA B 00beMe, HEoOXOJUMOM [ijisl | TEOPETUUECKUM
pelieHNst TPOheCCUOHATBHBIX 3a/1au. BOTIPOCaM U
BBITO/THEHHE
MPaKTUYECKUX
3a/laHuH w/unu
nabopaToOpHBIX
pabor.

6.2.2 TunoBbie OLieHOUHBIE CPeICTBA MPOMEXXYTOUHOM aTTeCcTaluu

6.2.2.1 Cemectp 2, TunoBble OLileHOYHBbIE CPeACTBA /IS IPOBe/JeHUs K3aMeHa 110
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeH NpoxoAuT B hopmare cobecejoBaHMs CO CTyieHTOM. K 9K3aMeHy /101y CKaroTCst
oOyuarormye, KOTOpbIe BBITIOJTHUIN MPaKTU4YecKre paboThl. OLeHUBaeTC sl TIOHUMaHKe
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nipoiizieHHOro Martepuasa. OreHKa MPOM3BOJUTCS 110 MATHOANIBHON 1IKane. 3HaHUS, YMeHWs,
B/1aZieHus1 0Oyuarollerocst Ha 5K3aMeHe OL|eHHUBAlOTCs OL|eHKaMU: «OT/IMYHO», «XOPOLLO»,
«y[IOB/IETBOPUTE/ILHO», «HEY/I0B/IETBOPUTEIbHO». [IpoBepsieTcs 3HaHue TeopeTUUecKoro
MaTepuasa, HaJuure BceX JIeKL[MH U BbITIOJIHEHHBIX Npe3eHTalyi, MPOi/IeHHbIX TECTOB.
OK3aMeH MPOBOIUTCS IMCbMEHHO TI0 3K3aMeHallMOHHBIM OueTam.

OK3aMeHalMOHHBIN OM/IeT COCTOUT M3 TPeX BOMPOCOB U 33/jaud. B ciryuae HeBBINOIHEHUS
KpUTepHsi OLleHMBaHWs Ha3HAvaeTCsl /laTa repec/jauu, Ho He Oosee 2 pa3 C TIOC/IeAYIOIUM
OIPOCOM 110 BCEM TeMaM JMCLIUTIIHBI.

IIpumMep 3agaHud:

IIpumepsI BOTIPOCOB.

-CTpoeHHe aToMa ¥ nepuojyyeckas CUCTeMa 3/1eMeHTOB.

1. OCHOBHBIE XMMWYECKKEe TTOHSTUS.

2. AtoMm, MoJeKy/1a, XuMUUecKui 3meMeHT. OO11jee Tipe/icTaB/ieHre 00 aToMe.

3. [NoBefieHre 31eKTpoHa B aToMe. KBaHTOBBINM XapakTep U3MeHeHUM 3Hepruu. [IBolicTBeHHast
TpUpo/ia 37eKTpoHa. YpaBHeHue JIyu e Bpoiins. [TpuHumn HeorpeseneHHocTH [efizeHbepra.
4. TToHsATHE 0 BOTHOBOM (hyHKIMH. ['1aBHOe 1 opOuTa/ibHOE KBaHTOBbIE UKc/ia. MarHUTHOe
KBaHTOBOe urc/10. CIvH 3/1eKTPOHA M CIIMHOBOE KBaHTOBOE YUCJIO.

5. CxeMa CTpOeHHs 371eKTPOHHOM 000/I0UKH aToMa T0 YeThbIpeM KBAaHTOBBIM YMC/IaM. [IpUHIUTT
[Maynu u ciepctBuUsi U3 Hero. OnrcaHue 3/1eKTPOHHOM 000/I0UKM aToMa 3/1eKTPOHHBIMU
dbopMyiamu U 371eKTpoHOorpadriyeckum MetosoM. [lpaBuso ['yHza. 3anonHeHre 371eKTPOHaAMU
SHepreTUYeCKHX COCTOSIHWM aTOMa COT/IaCHO MPHHLMITY MUHKMMYyMa 3Hepruu. [IpaBuna
KrneukoBckoro. [Topsi1oK 3aro/iHeHus 3/71eKTPOHAMU SHepreTUUeCKUX YPOBHel 1 TOlypOBHEi.
6. OO111as1 371eKTpoHHast popMysia aTOMOB, S-, p-, d-, f- 31emMeHTHI.

7. [Tepuoanueckuii 3akoH [1. V1. MeHieneeBa.

8. [IprurHa NepuoAUYHOCTY U3MEHEeHMs CBOKWCTB 37IeMEeHTOB U UX coeuHeHU. CTpyKTypa
MepuoANUeCcKOi CUCTeMBbI 3/IEMEHTOB.

9. [lepuoppl, rpynIbl, MOATPYMIHL.

10. I[Tepuoanueckoe n3MeHeHHe CBOMCTB XUMUUECKUX 3/1eMeHTOB. PaZinyCbl aTOMOB 1 MOHOB.
OHeprusi MOHM3aLMU. JHePrysl CPOZCTBA K 3/IEKTPOHY. D/IeKTPOOTPULIATeTbHOCTh, KUCIOTHO-
OCHOBHbIE U OKMC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA BeI|eCTB.

-CriocoObI BbIpayKeHHs1 COCTaBa U CBOWCTBA PaCTBOPOB.

1. PacTBOp, pacTBOpUTE/b, PACTBOPEHHOE BEILLECTBO.

2. CriocoObI BbIpa)keHHs1 KOHLIEHTPAL[MU PAaCTBOPOB.

3. PacTBOpHBI HE3/IeKTPOJIUTOB. MleanibHbIe paCTBOPHI.

4. [1aBneHye HaCbILL|EHHOTO NTapa pacTBopuTesisl. 3akoHbI Payns. Temneparypa KuneHus 1
3amMep3aHusl paCTBOPOB.

5. Ocmoc. OcmoTtrueckoe gaBneHue. 3akoH BaHnTt-T"odda.

6. PacTBOpBI 3/1€KTpOUTOB. Teopus 3/1IeKTPOIUTUUECKOU JUccolaliii. KomiiraTuBHble
CBOMCTBA paCTBOPOB 3/IEKTPO/IUTOB.

7. Peakiiuu B pacTBOpax 3/IeKTPOIUTOB. ['UApOIU3 coseid.

-Teopusi cTpoeHUsI OpraHUYecKUx coeivHeHU. Knaccudukarys 1 HoMeHK/IaTypa
OpraHUYeCcKHUX COeJMHEeHUM.

1. Teopyst XMMHUECKOIO CTPOEHUs] OpraHnvyeckux coefrHeHui A. M. Bytnepoga.

2. ITpyuumHbBI MHOT00OpAa3Msi OPraHUUYeCKUX COeMHEHUH 1 TIPUPO/ia XUMUYECKOU CBSI3U B HUX.
3. Turel TMOPUU3AIMH, S - U P -CBsSI3U. CTPYKTypHbIe (OpMYJbl. BUIbI H30MepUH.
I'omonoruueckue psibl.

4. Knaccudukaiysi o CTpoeHHI0 yIjiepoiHOro CKeseTa. 5.

5. Knaccudukaiiysi opraHnueckux coeIMHeHuH 1o npupo/e GyHKLMOHATbHBIX TPYIIIL.
@DyHKLMOHa/IbHBIE TPYIIBI B Pa3/MYHbIX K/1acCaX OpraHUueCKUX CoeJMHEHUM.

6. TpuBUambHas U cUCTeMaTUUecKasi HOMeHK/IaTypa OpraHu4eCKUX CoeJUHeHUM.
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7. OCHOBHBIE MTOHATUS 3aMeCTUTe/IbHOU HOMEHK/IaTypPhl - OpraHu4eCKUH paivkarl,
poJi0HauaibHasl CTPYKTYpa, XapaKTepuCcThUecKas Tpyrra, 3aMeCTUTeIb.

-PeakirioHHast criocO6HOCTH yTI€BO/[OPOZOB.

1. IlpenenbHble yrieBoA0pOAb! (a/IKaHbI U LIMK/I0a/1KaHbl). CTpoeHHe, HOMEHK/IaTypa, U30MepHsl.
XrMHUUeCKre CBOUCTBA.

2. Peakuy pa/iIvKajbHOTO 3aMellleHus1 B TIpeie/IbHbIX YI/1eBOJ0PO/ax.

3. Ankensl. CTpoeHye, HOMEHK/IATypa, U30Mepus. XMMHUYeCcKue CBOKCTBA.

4. Peakuuu 371eKTpo(UIbHOTIO IPUCOEIUHEHHSI TI0 KpaTHBIM CBsA3sIM. [IpaBruio MapKOBHHMKOBA.
OcobeHHOCTH XUMUYEeCKHUX CBOMCTB COTIPSDKEHHBIX a/IKa/[eHOB.

5. Ankunbl. CTpoeHue, HOMEHK/IaTypa, U30Mepurst. XMMHUYeCKre CBOMCTBa. ALIeTH/IEH U ero
ceoucTBa. Peakuysa KyuepoBa. Peakijus 3enmHCKOro.

6. ApoMaTHueckue yrjieBoopozbl. OCOOeHHOCTH 3/IEKTPOHHOTO CTPOeHHUsI. XUMHUUeCKHe
cBoiicTBa OeH30/1a ¥ ero roMosIoroB. THITEI peakiuid. Peakiiyu 31eKTpoUIbHOTO 3aMelleHus B
apomMaTuueckoM sizipe. OpreHTHpYIOLLee BIWsSIHYAE 3aMeCTUTeeH.

OnwiT 1. [TostyueHe 1 CBONCTBA OCHOBHBIX OKCH/IOB

2 Mg + 02 = 2MgO

MgO + H20 = Mg(OH)2 (ocHoBaHUe)

MgO + H2S04 = MgS04 + H20 (conb 1 Boza)

MgO — OCHOBHBIM OKCU/]

Onprt 2. [TosydyeHre ¥ CBOWCTBA KAC/IOTHBIX OKCH/IOB
S+02=S02

SO2 + H20 = H2SO3 (kucnioTa)

SO2 — KMC/IOTHBIN OKCU

OmnpiT 3. B3aumogeiicTBue aMpOoTepHBIX OKCHZOB C KUC/I0TaMH U 1ije/l0YaMU
ZnO + H2S504 = ZnS0O4 + H20 (cosb 1 Boja)

ZnO + 2NaOH = Na2Zn02 + H20 (cosb 1 Bofa)

ZnO — aM(OTEepHBII OKCU[,

Onert 4. [TosyyeHye ¥ CBOKMCTBa OCHOBAHUM

NiCl2 + 2 NaOH = Ni(OH)2 (3enensii1 ocaziok) + 2 NaCl
Ni(OH)2 + H2S0O4 = NiSO4 + H20 (conb 1 Boja)
Ni(OH)2 + NaOH = He pearupyer

Ni(OH)2 - ocHOoBaHHe

Onpit 5. [ToslyueHre OCHOBHBIX COJIeN

CoCl2 + 2 NaOH = Co(OH)2 (po3oBsiii ocagok) + 2 NaCl
Co(OH)2 + HCIl = CoOHCI (cunmit) + H20 (conb 1 Bozia)
CoOHCI + HCI = CoCl2 + + H20 (cons 1 Bozia)

CoOHCI — ocHoBHasi comb (X/IOpU, TUAPOKCOKOOAnbTa)_

6.2.2.1.2 Kputepuu oLieHUBaHMSA

OT1MuHO Xopomo yAOBHET]?pHTMbH HeypoBiieTBopuTe/1bHO
Ouenka OneHka «Xoporo» Ouenka Ouenka
«OT/IMYHO» - - Obyuarouiicss | «YgoByieTBopUTenbHO | «HeymoBieTBOpUTeTHHO
OO6yuarormicst TIPUMEHUT » - Obyuarouuiics » - Obyuarouuiics
paLOHaIBHO W3yUYeHHbIe METO/bl | IPUMEHW/I U3yUeHHbIe | TIPUMEeHW/ U3y4YeHHble
TIPUMEHUT pacueta C MeTO/Ibl pacyeTa, HO | MeTO/bl pacyeTa, HO He
H3yUYeHHbIe MeTO/IbI M0/IpPOOHBIM He TIpUBeJ TIpUBeJ 1MoipoOHOT0
pacuera 000CHOBaHHEM 10/IpPOOHOTO 000CHOBaHUSI peleHust
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10/IpOGHBIM perieHus 3a/iau, HO 0060CHOBaHUs TP BBITIO/THEHUH U
000CHOBaHUEM JOTTYCTHT peleHus pu 3aluTe
peIleHus Ipu He3HAUUTe/TbHbIe BBITTOJTHEHUU WH/IUBU/TY a/TbHBIX
BBITIOJTHEHUH OIITMOKH. WH/IUBU/TY a/TbHBIX 3aflaHui. JJormmy Tl
WH/IUBU/YaTbHbIX 3afanui. [lomyctun rpyObie OITHOKH.
3a/laHUMN. OIIIMOKH.

7 OcHOBHas y4yeOHas MTepaTrypa

1. AxmetoB H. C. O61ias 1 HeopraHuuecKast XUMUS : YUeOHUK /711 XUMUKO-TeXHOJIOTMUeCKUX
crierjuanbHOCTeM By30B / H. C. AxmeTos, 2008. - 742.

2. I'pangbepr U. Y. Opranuueckasi XumMusi : yue0. i By30B TI0 arPOHOM. CTielidaabHOCTsM / Y.
W. I'panpbepr, 2004. - 671.

3. Apremenko A. V. Opranuueckasi Xumusi : yue0. fIJisi CTPOUT. CrieljuaabHOCTel By30B / A. 1.
ApremeHKo, 2007. - 558.

4. Opranuueckasi Xumust. THAUBUyaibHbIe KOHTPOJIbHBIE 3a/JaHUSI : METOAUUYeCcKoe ocobue /
WpkyT. roc. TexH. yn-1, 2007. - 79.

[Caitt] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-1632.pdf

5. AxmetoB H. C. O61iast 1 HeopraHuueckasi XUMUs : yueb. /1711 XUM.-TeXHOJI. CTieriuaaIbHOCTel
By30B / H. C. AxmetoB, 2006. - 742.

6. ApremeHko A. M. Oprannyeckasi XUMus : yue0. 1ocobue Jjisi HeXHM. CITeliaTbHOCTeH BY30B /
A. N. Apremerko, 2005. - 604.

7. AptemeHKo AsekcaHp ViBaHoBuu. OpraHuueckasi Xumusi : yue6. mocobue Ji/1si HeXyM.
cneliuanbHOCTel By30B / A. U. Apremenko, 2003. - 604.

8. Yraii SIkoB AnekcangpoBuu. Heoprannyeckasi Xumusi : yueb. mocobue fjjist By30B I10 CITell.
"Xumus" / AkoB AnekcaHzgpoBuu Yrau, 1989. - 462.

9. ITetpoB AHartosmii AyekcaHapoBud. OpraHuueckast XuMus : yue0. [/i1 XUM.-TEXHOJI. BY30B U
¢-oB / [Tox pen. [etpoBa A. A., 1981. - 592.

10. Kaparetbstaiy M. X. O611jasi 1 HeopraHuueckast XuMust : yue0. mocobue /ijisi XMM.-TeXHOJ.
crier]. By30B / M. X. Kapanetssinu, C. W. [Ipakun, 1981. - 632.

11. JKupskos B. I'. Oprannueckas xumus / B. I'. JKupskos, 1971. - 494.
[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-16697.pdf

12. TTaBnoB Hukonati HukonaeBuu. Heopranuueckast XUMUs : YUeOHUK [/ TEXHOJI. CIIeTl.
By30B / Hukonaii HukonaeBuu I1aBnos, 1986. - 336.

13. Crapony61ieB [Imutpuii CemeHoBHU. OpraHnvecKasi XMMUs : yueb. /71 MeTauTypr. Crier.
By30B / [Imutpuii CemeHoBuu Crapozyb6iies, 1991. - 368.

8 JonmotHUTE/TbHAs yueOHasi TUTepaTypa U CipaBoOYHast

1. AHanuTHUeCKasi XUMUSI U TEXHUUECKUW aHau3 yTIJisi : y4el. [jist TOPHBIX TeXHUKYMOB / T.M.
bponosery, 1.B. Epemun, 11.B. Asryesuu, 1987. - 335.
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2. CanoxxHukoB A. B. ... Heoprannueckas xumus ... / A. B. Canokaukos, 1930. - 350.

3. O61riast ¥ HeopraHUYecKasi XUMUs : IPOrpaMMa, MeTO/]. YKa3aHus, TPUMePbI PellieHus 3a/1au U
KOHTPOJI. 3a/JaHus [/Is1 CTY/IeHTOB-3a0UYHUKOB XMMHUKO-TeXHOoJ1. By30B / B. U. Endumos [u ap.],
2006. - 284.

4. MoppucoH P. Oprannueckas xumus / P. Moppucon, P. bolig; nep. ¢ anri. B. M. [lembsiHOBUY
u B. A. Cmura; oz pex. Y. K. KopobutisiHoid, 1974. - 1132.

5. ®usep. Oprannueckast xumMusi : yrayb:m. Kypc: miep. ¢ anri. T. 1, 19609. - 688.
6. PeyroB. Oprannueckas xumus, 2005. - 566.
7. PeyroB. Opranuueckas xumus, 2004. - 622.
8. PeyroB. Oprannueckas xumus, 2004. - 543.
9. PeyToB. Opranuueckasi xumus, 2004. - 725.
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