MunucTepeTBo 00pasoBanus U Hayku Poccuiickoit denepanyn
denepanbHOE rocynapcTBeHHOE O0KeTHOE 00pa3oBaTe/bHOe yupeKIeHHe
BBICILIEr0 00Pa30BaHusl
«KazaHckuil HallMOHANBHBIN UCCIIEOBATENILCKUI TEXHOIOTUYECKHH YHUBEPCUTE T

(OPI'bOY BO «kKHUTY»)
YTBEPX/IAKO
( ) ~ lIpopekrop no YP
A.B. bBypmuctpos

« &> 03 2018 r.

PABOYAA INPOTPAMMA

- mucuurinHe B1.B.OJ1.4 «/lonosHUTeNbHbIE [IaBbl HEOPTAHUYECKON XUMHUHU. XUMUS
2JIEMEHTOBY

'paBlieHUE MOJIFOTOBKH 18.03.02 «DHepro- u pecypcocdeperaroiiye mpouecchbl B
XUMHUYECKOU TEXHOJOTHH, HePTEXUMUK U OUOTEXHOTOTHUY

) ’d)l/IJ'Ib oAroToBku: «OCHOBHbIE NpouLeCChl XMMHYCCKHUX MPOU3BOJACTB H XUMHUYECKas
USPHETHKa»

saApuKanms Oaxanasp
opMa o0yyeHus ouHas
CTUTYT, (aKyJIbTET WHXH, ®HHX
‘henpa-pazpaboTunk paboyeil nporpamMmsl HEOpPraHMYecKOH XMMUH

¢, cemecTp ___Kypce |, cemectp 2

Yacbl 3adeTHble

B eIMHULIbI
Jlexunu 36 1
[pakTHyeckue 3aHsATUS s &

CeMHHapCKHe 3aHSITHS = =
JlabopaTopHble 3aHATHS 45 1,25
CamocrosiTenbHas pabora 90 2.5
Dopma arrecTaluu 9K3aMeH; 45 1,25
Bcero i 216 T

Kazansb, 2018 r.



®epepajbHOIo

Ne No 227 or

PaGouas nporpamma COCTaBleHa C  Yy4eTOM TpeboBaHUH
- IapCTBEHHOro 00pa3OBaTe/IbHOrO CTaHAApTa BBICHIETO obpazoBanus

3.2015 roxa o nanpasnenuto 18.03.02 «Duepro- 1 pecypcocOeperaroline npoLecchl

AMHUYECKOH TEeXHOIOrHH, HedTeXUMUU ¥ OUOTEXHOJOTUMY s npohuns «OCHOBHbIE

HECChl XUMHYECKHUX [MPOU3BOJICTB U XMMHUYECKas KUOEpHEeTUKa»

ocHOBaHMKM yueGHOro miaHa Habopa 0OydaloUMXCs 2018 r. (nporokon Ne7 ot

5.2018 1)

Pa3paboT4uKH MPOrpamMMbl:

et Kadeapbl HEOPTraHUYECKONW XUMUN W C.B.bopuceBnu
[eHT Kadeapbl HEOPraHUYeCKOW XUMHK /0//11)}// E.E.Crapoaybel
f

\304ast POrpaMMa paccMOTpPeHa i 0f00peHa Ha 3acelaHiH kadenpbl HEOPraHUYECKOH

|MIHH, [TPOTOKOJ OT 3 ceHTsaops 2018 r. Ne 1
113, Kaeapou A.M.Ky3HeuoB

(nbfincn)— (®.1.0.)

'OFrJACOBAHO
yoTokon 3acenaHus Mmeroamueckoit komuccun ®OHHX, peamusyromero moAroToBKy

,‘pa303aTeanoﬁ nporpammsl OT 20092018 %QV {

pesicenaresb KOMACCHH, PoQecco H.IO. bamukupuesa
p p

TBEPXAEHO
POTOKOI 3ace/laHusl metonnueckoii komuccun OXT, ot af.ﬂ. oP018 r. Ne Z /

C.C.BuHorpanosa

peacenareiib KOMMUCCUM, JOLEHT

‘auanbHuK YMLL //%%7 JLLA. Kutaesa




1. Ilenu oceoenusn oucuyunaunot

IlemsMu  OCBOEHHSI AUCUUIUIMHBI «/[ONONHUTENBHBIE TJIABBI HEOPTaHUYECKOU
XUMUH. XUMUS SJIEMEHTOBY SIBJISFOTCS:

a) popmMupoBaHUe KOHKPETHBIX 3HAHUW O CTPOCHHMM U CBOMCTBaX HEOPTaHUUYECKUX
BEILIECTB U MAaTE€pPUAJIOB,

0) packphITHE€ OCHOBHBIX 3aKOHOMEPHOCTEH MPOTEKAaHHS XUMHUYECKUX PEaKIHi C
Y4aCTUEM HEOPTraHUYECKUX BEILIECTB,

B) pa3BUTHE XHMHYECKOTO Kpyro3opa CTYJIEHTOB 4Ye€pe3 JAEMOHCTPALIHIO
NPUMEHEHUSI 3HAHUW HEOPraHWYECKOW XWUMHUHM B I[IO3HAHWM 3aKOHOB NIPUPOIBI H
YIPaBJIECHUH PA3TUYHBIMU TEXHOJIOTUYECKUMH IPOLIECCAMH.

2. Mecmo oucuyuniaunot (Mo0yns) 6 cmpykmype oopazoeameibHoil RPozPammbl

JucunnnvHa «JlOMOJHUTENbHBIC  TJ1aBbl HEOPraHWUYECKOW XHWMHUH. XUMUS
DIIEMEHTOBY» OTHOCHTCS K o0s3amenvubiM oucyuniunam eapuamusnou dacta OIl u
dopmupyer y OakamaBpoB 10 HampariaeHuio moarotoBku 18.03.02 «DHepro- wm
pecypcocOeperaroime  mporecchl B XMMHUYECKOM TEXHOJOTUU, HEDHTEXUMHUHU U
OMOTEXHOJIOTUUY» HAOOp 3HAHMM, YMEHUM, HABHIKOB M KOMIIETECHIIMI, HEOOXOAUMBIX JJIsI
BBITTOJIHEHUSI DKCTIEPUMEHTAIBHO-UCCIIEI0BATEIbCKON 1€ TEIbHOCTH.

JIns  ycnemHoro  OCBOGHMS  JUCHUIUIMHBI  «JIOTOJHUTENbHBIE  TJIaBbl
HEOPraHWYECKOW XHWMHHU. XUMHUS DJIEMEHTOB» OaKaiasp no HAIPaBICHHUIO MOATOTOBKHU
18.03.02 «BHepro- u pecypcocOeperarIme MmpoIecchl B XMMHUYECKOW TEXHOJOTHUH,
HeTeXMMUM ¥ OMOTEXHOJOTHIY JIOJHKEH OCBOUTH MaTepHal:

@) WKOJILHOU Npocpammul npeomemos Xumus, Puzuxa

MPEIIECTBYIOMIEH TUCITUTIIMHBI:

a) Obwas u HeopeaHudeckas Xumusl

a Tak)Ke mapauieIbHO UIYIICH AUCITUTUINHBI:

a) uzuxa.

JucunnnvHa  «JIONMOJHUTENbHBIC  TJIaBbl HEOPTaHWUYECKOW XHUMHUH. XUMUSA
DJEMEHTOBY SIBJISIETCS MPEAIICCTBYIONIEH W HeoO0Xoauma sl YCIEIIHOTO YCBOCHUS
MOCIETYIONIUX JUCITUILINH:

a) Opeanuyeckas xumus,

0) Ananumuuecxkas Xumusi,

8) Qusuueckasn xumus,

2) Konnouonas xumus,

0) Dkonoeus u Jp.

3HaHMS, TIOJIYYCHHBIC TIPU W3YYCHHH JTUCITUIUIMHBI «J[OTOJHUTEIbHBIC TJIaBbI
HEOPTraHWYECKOW XWMHH. XHMHS _DJIEMEHTOB» MOTYT OBITh HCIOJB30BAaHBI TIPH
MPOXOXKACHUU TPAKTUK (VUeOHOU, NpOU3B00CMEEHHOU, NPeOOUNIOMHOLL), BBITIOJHCHUH
8bINYCKHBIX  K8ANMUPDUKAYUOHHBIX padOom, MOTYT OBbIThb HCIIOJIB30BaHbl B  HAay4YHO-
UCCIIEIOBATENILCKOM, MPON3BOICTBEHHO-TEXHOJIOTHYECKO, OpraHu3allMOHHO-
YIPaBICHYECKOW W TPOEKTHOW IEATEIHHOCTH MO HampasieHuto mnoarotoBku 18.03.02




«DHEPro- U pecypcocOeperaroIme nporeccsl B XUMHUYECKONW TEXHOJOTUH, HEPTEXUMUM U
OMOTEXHOJIOTHUI.

3. Komnemenuyuu obyuaiowecoca, gpopmupyemoie 6 pe3yivmame 0CE0EHUS.
OUCUUNIUHDL
1. OIIK-2 cnocoOHOCTHIO MCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B PO(EeCcCHOHANBHON NEATENbHOCTH, IPUMEHSIET METOAbl MATEMAaTUYECKOTO
aHallM3a U MOJICTTUPOBAHHUSA, TEOPETUUECKOTO U HKCIIEPUMEHTAILHOTO UCCIEA0BAHNS,

2. OIIK-3 crmocoOHOCThIO HCIIONIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI
TSl IOHMMaHUS OKPY’KAIOIIEro MUPA U SIBIICHHUIA TPUPOJIBI,
3. TIK-15 cmocoOHOCTBIO TUIAHHPOBATH OKCIEPUMEHTANBHBIC HCCIICOBaHMUS,

MOJTy4aTh, 00padaThIBaTh U aHAJTU3UPOBATH MOTYICHHBIC PE3YIHTATHI
B pe3ynomame oceéoenusn oucuuniunsl 00y4aouiuiica 001x4cen:

1) 3Hath: a) OCHOBHBIE XUMUUYECKHE 3aKOHBI;
0) OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MTPOIIECCOB;
B) CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCTUHCHUM.

2) YmerTs:

a) OMHUCHIBATh CBOMCTBAa HEOPTraHWYECKHX BEIIECTB U MX MPUMEHEHHUE
Ha OCHOBE  KBAaHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOJWHAMUYECKHUX U
KMHETUYECKUX MPEACTABIICHHUII;

0) OLIECHMBATh BO3MOXKHOCTh U YCJIOBHUS MPOTEKAHUSI XUMUYECKHUX
IIPOLIECCOB;

B) OMNPEACNATh TEPMOJUHAMUYECKUE XaAPAKTEPUCTUKU XUMHUECKUX
peaKkuuii 1 KOHCTaHTbl PABHOBECHS;

I') OPUMEHSTh OCHOBHBIC XHMHYECKHE 3aKOHBI, TEPMOJMHAMUYECKHUE
CIIPABOYHBIEC JAHHBIE U KOJIMYECTBEHHBIE COOTHOLIECHHUS HEOPTaHMYECKONW XUMHUHU IS
peteHust TpoeCCUOHANIBHBIX 3a/1ady;

1) PpacCUMTHIBaTh TEPMOJIMHAMUYECKUE XAPAKTEPUCTUKU IIPOILIECCOB
JJ1s1 0OOCHOBAHUSI TEXHOJIOTMYECKHUX LEMOUEK MOTYyYEHUS] HEOPTaHUYECKUX BEIIECTB;

€) 000CHOBBIBATh IPUHITUIIBI MTOJTYYEHUS HEOPTAHNYECKUX BEIICCTB.

3) Bnaners:

a) HaBBIKAMHU CaMOCTOSITEIIBHOU PaOOTHI C pa3TMIHBIMU
nH()OPMAITMOHHBIMU UCTOYHUKAMU (Ha OYMaKHBIX U JICKTPOHHBIX HOCHUTEIISAX, B TOM
gucne, cpeast Internet) 06 oTaenpbHBIX ONpeneIeHUX, TOHATHAX U TEPMUHAX IS
0OBSICHEHUS UX MPUMECHEHHS B TPAKTUUECKUX CUTYAIUSAX; PEIICHHS TEOPETUICCKUX U
MPaKTUYECKUX THUITOBBIX M CHCTEMHBIX 3aJ1a4, CBA3aHHBIX C MPO(HECCHOHATLHON
JeATETLHOCTHIO

0) HaBBIKAMU BBITIOJIHCHUSI OCHOBHBIX XUMHUYCCKHUX OTepaInii;

B) HABBIKAMH OOpAIICHNS C XUMHYECKUM BEIIECTBOM C COOJIOICHUEM
paBUJI TEXHUKU O€30MaCHOCTH;

') HaBBIKaMU 0OPMIICHHSI OTYETA TI0 TAOOPATOPHBIM paboTaM.



4, Cmpykmypa u coodeprycanue oucyuniaunsl «JlONOTHUTEIbHBIC TJIaBbI

HCOPraHMYE€CKON XMMHUM. XHUMMS 3JIEMEHTOBY

OO6m1ast TPy T0EMKOCTb JUCIMIUIMHBI COCTABJISICT 6 3a4€THBIX €IMHMITBI, 216 JacoB.

Ne Buabl yueoHoii
n/n padoThI o
€HOYHBIE CPeICTBA
=3 (B 4acax) HNudopmanuoHHbie U Apyrue ! per
= JJIS1 IPOBEACHUSA
Pazgen g Jlex- JlaGopa- CPC o0pa3oBaTe/ibHbIe TEXHOJIOTHH, .
= NPOMEKYTOYHOI
JUCHUILIINHBI 5 o TOPHBIC HCIOJIb3yeMbIE IMPU OCYLIIECTBJICHUH
@) aTrrecranmu 1mo
pabotsl 00pa3oBTeJLHOIO Npoluecca
pasienam
1 Jlom.raBsl 2 12 15 20 UHGOpMAYUOHHBIE MEXHONOSUU: *
XUMUH MYJIbTHMEINHBIE Mpe3eHTaluu
CcoeMHEHNit P- NICKIHH, CHCTEMa JHMCTAHIOHHOTO
STEMEHTOB K/?ggglﬁg U KOHTpOJsI 3HAHHU
JOCTYII yepes
2 OO0mmue 2 8 12 30 ’ Y p Pybeacnas
. q rno0aibHyl0 ceTb UHTepHET K
CBoOMCTBa O- HOPMATHBHBIM u | KoHmponvHas
3JIEMEHTOB. 3aKOHO/[ATE/TbHBIM aKTaM, paboma 1. Omuem
KomriuiekcHbie AIIEKTPOHHBIM onbImMoTeyHpIM | 1O ﬂa60pam0pH0u
coenuuenus d- pecypcaMm, HaTeHTHBIA  IIOUCK; | pabome I,
JJIEMEHTOB. mpaouyuoble MexHoI02UU: domauinee 3adanue 1
3 Xumus 2 16 18 40 | UHAHBUIYyaTbHAL pabora " | Pybeorcnas
CoeXHHCHMIT d- MOATOTOBKA M 3AlMTA OTYETA N0 | 4o nbriasn
MPO/ICIAHHON nabopaTopHoOu
3JIEMEHTOB paboma 2. Omuem
pabore, MOJICOTOBKA K N
. no 1abopamopHol
KOHTpOJIbHO# paboTe, coCcTaBICHUE 6 24
KOHCIIEKTA JICKIINii; pavomam <=,
UHMEPAKMUBHbIE MEXHONIOULL domawinue 3a0aHus
JCKYyCCHsI, KOMaHtHas pabora mox | 2-4
PYKOBOJICTBOM IPEIOAaBaTeNs
dopMa aTTecTaluu IK3amen

* - IpoMeXyTOYHasl aTTecTalusl IPOBOJUTHCS B paMKax NapajuleabHo uaymed aucuuminbel b1.5.9
«OO01m1as ¥ HeopraHUYeCKass XUMUSDH)

5. Cooepircanue neKyuOHHBIX 3aHAMUI NO Memam C yKazaHueMm (HOpMUPYEMbIX

KOMHCTCHHHﬁ N UCIIOJIb3YCMbBIX HMHHOBAIIMOHHBIX 06p330BaTeJ'II>HI>IX TEXHOJIOTUH.

Ne Paszpnen Yacel | Tema J1eKIIHOHHOTO KpaTkoe coaep:xanmne DopmupyeMble
n/n | JUCHUIIHHBI 3aHATHS KOMIETEHIINH
1 | Hom. TJ1aBbI 3 Tanozenvl u ux | Ctpoenue, criocoObl mosryaennst u | OlIK-2,3, [IK-
XUMUU coeouneHus XUMUYECKHE CBOWCTBAa MPOCTHIX | 15
COEJIMHEHUI - BEILIECTB p-371€MEHTOB VI
DJIEMEHTOB TPYIIIbI U UX COEIMHEHUN
2 Kucnopoo, cepa u ux | Ctpoenue, cnocoowl nomyuenus u | OIIK-2,3, [IK-
coeouHeHus XUMHYECKHE CBOWCTBAa TMPOCTHIX | 15
BEIIECTB KHCJIOPOJa, CEPbl M HUX
COEJIMHEHUI
3 Aszom, ¢pocpop u ux | Ctpoenue, crioco0Osl momyuenus u | OlIK-2,3, [IK-
coeOuHeHnus XHMHYECKHE CBOWCTBa a30Ta, | 15
dochopa 1 UX coeTMHEHUI
2 Yenepoo, xpemnuti u | Ctpoenme, ciocoo6s! nmonydenus u | OIIK-2,3, [IIK-
ux coeouHenus XUMUYECKHE CBOWCTBA yriepoxda, | 15
KPEMHUS M UX COETMHEHUH
2 bop, amomunuii u ux | Ctpoenue, crioco0Osl momyuenus u | OlIK-2,3, [IK-
coeouneHus XUMUYECKHe  CBoiicTBa  Oopa, | 15
ATIOMUHHS U UX COeTUHEHHUH




2 | O6mue Obwue ceoticmea | OOLIHi 0030p ceoiicts | OIIK-2,3, [IK-
cBoticTra d- d-snemenmos. MEPEXOIHBIX JJIEMEHTOB, | 15
JJIEMEHTOB. CTPOCHHS U XHUMHUYECKIX CBOWCTB
Kommekcupie MpOCTHIX BemiecTB 0-MeTauioB, a
COETMHEHUS TaKKe 170 OKCHJIOB "
d-a;meMeHTOB. THIPOKCHJIOB.

Komnnexcrole Cocras, CTPOCHHE u | OIIK-2,3, IIK-
coeouHeHus HOMEHKJIaTypa KOMIUIEKCHBIX | 15
d-anemenmos. COCTUHEHHI d-371eMeHTOB.

XUMHUYECKOE  paBHOBECHE B

pacTBOpax KOMIUIEKCHBIX

coenuHeHn d-2JIEMEHTOB.
Onucanue  ceovicmg | icmons3oBanne mnpexnctasieHuit | OIIK-2,3, [IK-
KOMNJIeKCo8 TEOPHH BAJICHTHBIX CBs3eit g | 15
d-anemenmos ¢ | OOBSICHEHHS COCTaBa, CTPOCHHS U
nosuyuu TBC. MPOCTPAHCTBEHHOMN

KOH(UTypanuu KOMIUIEKCOB -

JJIEMEHTOB.
Onucanue ceoucme | Ucionp3oBanue teopun | OIIK-2,3, [IK-
KOMNIEKCO8 MOJIEKYJISIDHBIX ~ opOuTaneit s | 15
d-anemenmos ¢ | OOBSICHEHHS COCTaBa, CTPOCHHS U
nosuyuit TMO. BaKHEHIITHX XUMHYECKUX

CBOMCTB KOMILIEKCOB d-

JJIEMEHTOB.

3 | Xumus d-anemenmot VI | Ctpoenne, cnocoObl nonyuenns u | OIIK-2,3, [IIK-
COETMHEHHH epynnul XUMHYECKHE CBOWCTBAa TPOCTHIX | 15
d-aiemeHTOB BerecTB d-3memMeHToB VI rpymmen

U UX COCTMHEHUN.
d-snemenmuol Vil | Ctpoenmue, ciocoOsl moyuenus u | OlIK-2,3, [IK-
epynnul XUMHYECKHE CBOWCTBA TPOCTHIX | 15
BEIECTB d->neMenToB VI
TPYNIBI M UX COSAMHEHUH.
d-snemenmuol VIII | Ctpoenue, criocoOs! moyuenus u | OIIK-2,3, [IK-
epynnul XUMHYECKHE CBOWCTBA TPOCTHIX | 15
BEILECTB d->neMeHTOB VI
TPYNIBI M UX COEAMHEHUH.
d-a21emenmet I epynner | Ctpoenue, cnoco0sl nonyuenus u | OIIK-2,3, IIK-
XUMHYECKHE CBOWCTBA TPOCTHIX | 15
BerecTB d-37eMeHTOB | rpymisl 1
UX COEIUHEHUMH.
d-anemenmot 11 | Ctpoenue, cnocoObl monydenust u | OIIK-2,3, [IIK-
epynnbl XUMHYECKHUE CBOWCTBAa TMPOCTHIX | 15
BemectB d-amemenToB |l rpynmer
U UX COCTUHEHUH.
6. Coodepicanue cemuHapcKux, RNPAKMUYECKUX 3aHaAmuil (1adopamopHozo

npakmukKyma)

Y4eOHBIM MJIAHOM HE TIPETYCMOTPEHBI.

7. Cooepotcanue 1a60pamopHuIX 3aHAMUIL
[{enwro mpoBeaeHUs 1a00OPATOPHBIX PAOOT SIBISIOTCS:
a) U3y4eHHUE CBOKWCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCIMHCHHI;
0) 0TpabOTKa TEXHUKH BBITIOJTHEHUS OCHOBHBIX XUMHUYECKUX OTEpaInii;




B) U3YUYECHHUE YCIOBUN NPOTEKAHUS XUMUYECKUX PEAKLIHIA;

I') IpUOOpPETeHNE HABBIKOB  OOpaIlleHHS ¢  XUMHUYECKUMH
cOOJIIOZICHHEM MPaBUJI TEXHUKU O€30TacHOCTH;

1) (opMupoBaHUE KYJIbTYpPbl XUMHUYECKOTO TPY/Ja U CO3HAHUS OTBETCTBEHHOCTH 3a
BBIMIOJTHEHHE pa0O0T B XMMHUECKOHN JTa00paTOpHUU.

Bce nabopaTopHbie paOoThl TPOBOJATCS B MOMEIIEHUWH Y4eOHOU mabopaTopuu

BCIIICCTBAMU C

kadenpsl Heoprannueckon xumun KHUTY, kopnyc 1, 2 atax.

Ne Paznen Yacbl HaumeHoBaHue Kparkoe conepkanue dopmupyemble
n/n AUCIUIIJIMHBI JadopaTopHOi KOMIIeTEeHIIUH
padoThI
1 Jom. rnaBsr 4 | TayoreHsr u ux | Kauecteennbie  peakmmm  Ha | OIIK-2,3, IIK-15
XUMHAH COeTMHEHUS coequnenns VIl rpymmei. OBP ¢
COEeTMHEHUI - Y4acCTHEM COCAUHEHUU rajioreHOB
JJIEMEHTOB B TIOJOXHUTEIFHOW  CTENeHH
okucieHus. Pemienuwe 3amau no
TeMe
3 | Kucmopon, cepa u ux | CoiicTBa cyns(huI0B u | OlIK-2,3, [IK-15
COeIMHEHUS nepcynbuIoB. Tuocepnas,
MepoKcocepHas, TIOJIUCEPHBIE
KUCIOTBI W HUX  CBOIICTBa.
Pemienue 3anay no teme
4 | Azor, dochop m wux | Coenmuenus azora u ¢ocdopa B | OIIK-2,3, I[IK-15
COEIMHEHUS OTPHUIATETHHBIX CTETICHSIX
okucieHusi. A30THO-(hochopHBIE
ynoOpenusi. Pemenne 3amad 1mo
TeMe
2 | Yrmepon, xpemuuii u | CoiicTBa KapOOHATOB u | OIIK-2,3, [IK-15
WX COeTMHEHUS THUIPOKapOOHATOB. Conu
KpPEeMHHEBOM KHCIOTHL. Perienue
3aJ1a4 1o TeMe
2 | bop, amomMunuii U ux | AMdorepHbe cBoiictBa | OIIK-2,3, IIK-15
COEIMHEHUS COETMHEHHH ATFOMUHUSL.
CaoiicTBa OOpHON KHCIIOTHI U €€
cosieil. Perenue 3aja4 no teme
2 | O6mmue cBoiictBa | 2 Oo6mme OO0mue 3aKOHOMEPHOCTH B | OIIK-2,3, [IK-15
d-a1eMeHTOB. 3aKOHOMEPHOCTH B | CBOWMCTBax aTOMOB O-3JIEMEHTOB U
Kommuiekcupie CBOICTBax d- | uX  COeJMHEHWi:  KHCJIOTHO-
COCIMHEHUS JJIEMEHTOB W WX | OCHOBHBIE W  OKHUCIHTEIHHO-
d-351eMeHTOB. COCJIMHEHUI BOCCTaHOBUTEILHBIC CBOICTBA
1 Homenknatypa Onucanne cocraBa u crpoenus | OlIK-2,3, [IK-15
KOMIUIEKCHBIX KOMIUIEKCHBIX COCJTMHEHHIA.
COCIMHEHUI Homenknarypa KOMIUIEKCOB.
YcroiuuBOCTh  KOMIUIEKCOB B
BOJIHBIX PacTBOpPaXx.
2 Onucanue OnpeneneHue B3aumocss3u | OI1K-2,3, IIK-15
KOMILIEKCOB ¢ | cocraBa u XUMHYECKOTO
TTO3UIHIA TEOpUU | CTPOCHUS KOMILIEKCOB d-
BaJICHTHBIX  CBS3€H. | 3JJIEMEHTOB B paMKaX TEOPUHU
[IpocTpaHcTBEeHHAs BaJICHTHBIX CBsizel. OmpeneneHue
KOH(UTYpanus MIPOCTPAHCTBEHHON
KOMIUICKCOB, KOH()UTYpaluyu KOMIUIEKCOB




[Tomyguenune Croco6b1 noydenus | OlIK-2,3, [1K-15
KOMILIEKCOB d- | komruiekcoB  d-2JIEMEHTOB B
3JIEMEHTOB B BOJIHBIX | BOJHBIX PAaCTBOPAX.
pacTBOpax.
Ornucanme Onmucanne KOMILIEKCOB c | OlIK-2,3, I[IK-15
KOMILUIEKCOB ¢ | mosunuit Teopuri KII m MO.
no3unmii Teopuir  KII | ComocraBnenue H3YYEHHBIX
n  MO. Okpacka | TeOpUH OIHUCAHUS KOMILIEKCOB.
KOMILIEKCOB Ompenenenue OKpacKn
KOMILIEKCOB.
YcToiunBOCTh YcrolunBocts  KomriuiekcoB B | OIIK-2,3, ITK-15
KOMILIEKCOB BOJTHBIX pacTBopax. KoHCTaHTHI
paBHOBECHS
PyGexnsrii koHTpOnb | PyOesknas koHTponbHas paborta | OIIK-2,3, [IK-15
1 10 IPOHUIEHHOMY MaTepHay
3 | Xumus PactBopenue d- | U3yuenne ycnosuit pactBopenus | OI1K-2,3, I1K-15
COeTMHEHHH METaVIOB B BOJHBIX | 0-METAIUIOB B BOJHBIX PAacTBOPax
d-amemeHTOB pacTBOpax KHCIOT U | KHCIOT M IIEIOYCH.
nienoyeit
Kucnorno-ocHoBubsie | M3yuenme  BmustHUs — crenenu | OIIK-2,3, I[IK-15
CBOMCTBa OKCHJIOB U | OKHCICHHsS  O-2IIEMEHTOB  Ha
THIPOKCHIOB d- | KHCIOTHO-OCHOBHBIE CBOICTBA X
HJIEMEHTOB OKCHJIOB U THJIPOKCHIIOB
OKHCIUTETHHO- Wzyuenne Bmamstama — crenenw | OIIK-2,3, 11K-15
BOCCTaHOBHUTEIIBHBIC OKUCIIeHHs  O-aeMeHTOB  Ha
pEaKIH C y4YacTHEM | OKHCIHTEIHHO-
COCTMHEHUM d- | BOCCTaHOBHUTEIbHBIE CBOMCTBA MX
METaJUIOB B | COCUHECHUI.
Pa3IMYHBIX CTETIEHIX
OKHCJICHHS
PyGexxnelii  koHTpoJb | PyOexxHass koHTpombHas pabota | OlIK-2,3, IIK-15
2 TI0 TIPOM/ICHHOMY MaTepHuaiy.
OTtueTr mo | 3amura JaboparopHeix pabot | OIIK-2,3, I[IK-15
1a00paTOPHBIM VYcrpaHeHne — 3aJ10JDKEHHOCTEH.
paboTtam Jlommyck K SK3aMeHy
8. Camocmoamenvnasn paboma 6axanaspa
Ne Tembl, BLIHOCUMBbIE HA Yacol ®opma CPC dopmupyeMble
/I | caMOCTOSITEIbHYIO padoTy KOMIIETEHINH
1 Jlo11. T1aBBl XUMHHN 20 Pabota Haj tekimoHHBIM MatepuasioM, ¢ | OIIK-2,3, IIK-15
COEJIMHEHUH P-3JIEMEHTOB JIUTEPATYpOi
2 O6mue cBoiicTpa d- 30 IMoaroroBka k maboparopHoii padore, | OIIK-2,3, IIK-15
areMeHToB. KoMmruiekcHbie odopmIIeHHE 0TYeTa IO JTJa00paTOPHOM
coeIMHEHNs (-371eMEeHTOB. paGoTe, TIOArOTOBKA K PyOEKHOI
KOHTPOJIbHOM.
2 Xumus coeuHeHuit d- 40 BerlosiHeHye ToMallHero 3aaaHus, OIIK-2,3, I[IK-15
SJICMCHTOB MOJITOTOBKA K JIAOOpaTOpHOM paboTe,
oopmiieHHEe OTUeTa 110 J1a00paTOPHOU
paboTe, MOAroToBKa K pyOe:KHOM
KOHTPOJIbHOM.




9. Hcnonv3osanue peitmunzo6oil cucmemsl OUeHKU 3HAHUIL.

[Ipu oueHKe pe3ynapTaTOB MACATEIBHOCTH CTYJIEHTOB B pPaMKaX JIUCHUILUIMHBI «

I[OHOJ'IHI/ITeJIBHBIe I'JIaBBI HCODFEIHI/I‘-ICCKOI‘/II XUMHUH. XHUMHS DJICMEHTOBY HCITOJIB3YCTCA

peiiTmHrOBast cucreMa. PedTrHTOBasi oreHka (HOpMUPYETCS HAa OCHOBAHHMHM TEKYIETO M
IPOMEKYTOUHOI'0 KOHTPOJs. Ocrnoganue: «llonodcenus o 6anibHO-peumun2o80i cucmeme

OYEeHKU 3HAHULL CMYO0eHmos u obecneuenus Kaiecmea yuebHozo npoyeccay (Ymeepocoero

pewenuem YMK Vuenozo cosema @®I'6OY BIIO « KHUTY)



KapTa YCIIEBACMOCTH IO AUCIHUIIIINHC ((I[OHOJIHI/ITGHBHBIG rJIaBbl XUMHUU. XHUMUS DJIEMEHTOBY

Pa3zoen 2 3

v

DJIEMEHTOB U UX COCIUHCHUU

-OCHOBHBIC CBOUCTBA

Homenknatypa KOMITJICKCHBIX
coenuHeHuH. [TomydeHre KOMITTIEKCHBIX
COECUHEHUN.

TBC
TMO. Oxpacka KOMIUIEKCOB.

Y CTONYUBOCTh KOMILJIEKCOB.
Pybescnas koumponvras 1
KHCJIOT U IIEeJIOYCH
OBP ¢ yuactuem coeiuHEeHHI
d-anemeHTOB
coeauHeHHU# d-371eMEHTOB
Py6eoicnwiii konmpons 2
Ot4er 1o 1a00PaTOPHBIM padboTaMm.

PactBopenue d-mMeTaioB B pacTBOpax
Kucnoruo

Tema nabopamopHulx 3aHAMUU
OO0111e 3aKOHOMEPHOCTH B CBOMCTBax d-

JIP1 T3Nel PKI JIP2+ JT3Ne2 | JIP3+ J13Ne3 | JIP4+ JT3Ned PK2

Tun
3aHAmMus

bann 2 3 20 2+3 2+3 2+3 20

JIP — nabGoparopnas padota; PK — pyGexHbIil KOHTPOIH

MakcuMalibHOE KOJIMYECTBO OaIOB MO 3aHATUSIM B cemecTpe — 60. Jlomyck kK sk3aMeHy — He MeHee 36 0alioB.

MakcuMasibHO€e KOJIMYeCcTBO 0ass1oB 3a 3k3aMeH — 40 6amnoB. CTyIeHThI, MOJYYMBIIINE 32 9K3aMEeH MeHbIle 24 6aioB, npu
JTF000M KOJIMUYECTBE OAIOB, MOJYUYEHHBIX 32 BECh CEMECTP, MOTyUJaloT HEYTOBICTBOPUTEIHHYIO OIIEHKY.

HToroBast orleHKa = TEKyIIM PEUTHUHT + OaJuThl 3a 3k3aMeH: 60-73 Gaia — yIoBIETBOPHUTENBHO, 73-87 GamioB — xopoio, 87-100
OaJIJIOB — OTJIMYHO.

MaxkcumanbHas cymMMa 6aioB 3a cemectp — 100 GanioB



11. Hnghopmayuonno-memoouueckoe obecneuenue OUCYUNIUHDL

11.1 Ocnoenas rumepamypa

HpI/I HN3Yy4YCHUNU JUCHUIIIIMHBI <<I[OHOJIHI/ITGJ'IBHBIC T'JIaBBbI HeODFaHI/I‘-IeCKOI\/II

XUMUHU. XUMHSA BJIEMEHTOB» B KayeCTBE OCHOBHBIX HCTOYHMKOB HH(OpManuu
PEKOMEHIyEeTCSl UICII0JIb30BaTh CIEIYIOUIYIO JIUTEPATYPY:

OcHOBHbBIE HCTOYHUKHU HH(popManuu

KoJu-Bo 3K3.

1. AxmetoB H.C. O01iast 1 HeopraHudeckas
xumust: yaeOnuk / H.C. AxmetoB.— Cno.:
Jlanp, 2014.—752 c. ISBN 978-5-8114-
1710-0 I.

OBbC “Jlanp™:
http://e.lanbook.com/view/book/50684
JocTtyn u3 mo00i TOUKM UHTEPHETA
nociie peructpanuu ¢ [P- angpecos
KHUTY

2. AxmeroB H. C. JIabopatopHbie u
CEMUHAPCKHE 3aHATHUSA 110 O0LIEH U
HEOPraHU4YeCKOW XuMuu: yueo. mocodue /
H. C. Axmetos, M. K. A3u3zosa, JI. 1.
banprruna. — CII6.: JIans, 2014. — 368 c.
ISBN 978-5-8114-1416-2.

130 5x3. B YHULL KHUTY

ObC “Jlanp™:
http://e.lanbook.com/view/book/50685
JocTtym u3 mo00i TOUKH UHTEPHETA
rociie perucrtpauuu ¢ [P- agpecos

KHUTY

3. Mudraxosa H.III. O6mas u
Heoprannueckas xumus /H.II. Mudraxona,
T.II. IlerpoBa, N1.®. Paxmarymnuna, T.T.
3unkuuena, O.M. MamoueBa. — Ka3aHsb:
N3n-so KHUTY. 2013. - 183 c.

70 sx3. B YHUL] KHUTY

B Ob YHUII KHUTY:
http://ft.kstu.ru/ft/miftakhova-
obshchya.pdf

Hoctyn ¢ ¢ IP- anpecoB KHUTY

11.2 J/lononnumenvhaa numepamypa

B kauecTBe JOMOJHHUTENBHBIX HMCTOYHMKOB HMHGOPMALMM  PEKOMCHIYETCS
MCIMOJI30BaTh CICAYIONLYIO TUTEPATYpPY:

JlonoJiHUTEIbHBbIE HCTOYHUKH KoJ-Bo 3K3.

HHpoOpMaALMH

1. O6mas xumus. Teopus v 3agauu: 9BC “Jlagp™:

yuebHoe nocobue/H.B. Koposums,
H.B.Kynemos, O.H. I'onuapyk u ap.—
CIIO.: Jlans, 2014. — 491 c. ISBN:978-5-
8114-1736-0.

http://e.lanbook.com/view/book/51723
Hoctyn u3 mo00i TOUKH UHTEpHETa
rociie peructpauuu ¢ [P- anpecos
KHUTY.

2. ITaBnoB H.H. O01mas u
Heopranudeckas xumus /H.H. I1aBnoB.—
CIIOG.: Jlanb, 2011. —496 c. ISBN: 978-5-
8114-1196-21.

ObC “Jlanp™:
http://e.lanbook.com/view/book/4034/
JocTyn u3 110001 TOYKU UHTEPHETA

rociie peructpauuu ¢ [P- anpecos
KHUTY.

3. Mudraxosa H.III. KoutponsHbie

10 5x3. B YHUIL] KHUTY

11



http://ft.kstu.ru/ft/miftakhova-obshchya.pdf
http://ft.kstu.ru/ft/miftakhova-obshchya.pdf

3aJjaHMsl 110 001Lel U HeOpraHUYeCKOn
xumun. Y. 1/ H.ILI. Mudraxosa, T.IL
Ilerposa, N1.®. Paxmatynnuna. — Ka3ans:
W3n-80 KHUTY, 2006. — 139 c.

60 k3. Ha Kadeape

B O5b YHUII KHUTY:
http://ft.kstu.ru/ft/sbor_m.pdf
Joctyn ¢ ¢ IP- anpecoB KHUTY

4. Ilerposa T.I1. KonTponsHbie 3anaHus
o o01eit U HeopraHudeckon xumuu. Y.
2/ T.IL. Ilerpona, H.ILI. MudTtaxosa,
N.®. Paxmatynnuna, JI.P. Capuna. —
Kazanp: U3n-B0 KHUTY, 2006. — 166 c.

230 k3. Ha Kadenpe

5. XamuroBa A.M. OnopHbIe KOHCIEKTHI
0 Kypcy oOIIeld XUMHU: METOIMYECKOe
nocobue/ A.M. Xamurtosa. - Kazansb:

H3n-Bo Kazan. ['oc. Texnon. YH-Ta,
2007. -84 c.

100 7x3. Ha Kadeape
10 sx3. YHUIL] KHUTY

6. [Terposa T.II. OOwas u
Heopranuyeckast xumusi: Tectol / T.I1.
ITerposa, T.E. byceiruna, 1.O.
Paxmarynnuna. — Kazane: U3a-8o KI'TY,
2009. — 68c.

13 sk3. YHUILl KHUTY

170 sk3. Ha kadenpe
B 9b YHUILI KHUTY:
http://ft.kstu.ru/ft/Petrova_testy-himiya.pdf
Hoctyn ¢ IP- anpecoB KHUTY

7. llerposa T.I1. JlononHUTENbHBIE T1aBbI
HEOPraHWYeCKOW XUMUU: y4eOHO-
Metoauueckoe nocodue / T.I1. IleTpora,
H.II. Mu¢raxosa, N1.®. Paxmarymiuna,
T.T. 3uaknuéBa - Kazann: U31-Bo
KHUTY, 2015. - 208 c.

11 sk3. Ha kadenpe
70 sx3. B YHUL] KHUTY
B Ob YHUII KHUTY:
http://ft.kstu.ru/ft/Petrova-
dopolnitelnye glavy neorganicheskoy

Khimii.pdf
Hoctyn ¢ IP- anpecoB KHUTY

11.3 Dnexmponnsie ucmounuku unpopmayuu
[Ipy n3ydeHnn AUCIUTUINHBI «J]OTIOIHUTENBHBIC TJIaBbl HEOPTAaHUYECKON XMMUMU.
XUMHSI JIEMEHTOB) MCTIOJIB3YIOTCS AJICKTPOHHBIE ICTOYHUKHU MHGOPMAITUH:

Hayunas ayiekTporHast OnOimoTeka http://elibrary.ru

OBbC «Kaura®onm» http://www.knigafund.ru

OBC «Jlaub» http://e.lanbook.com

DnexrponHas oudauoreka KHUTY http:// ft.kstu.ru/ft

CornacoBaHo:

3aB. cekropoM OKY®D
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http://ft.kstu.ru/ft/sbor_m.pdf
http://ft.kstu.ru/ft/Petrova_testy-himiya.pdf
http://ft.kstu.ru/ft/Petrova-dopolnitelnye_glavy_neorganicheskoy_khimii.pdf
http://ft.kstu.ru/ft/Petrova-dopolnitelnye_glavy_neorganicheskoy_khimii.pdf
http://ft.kstu.ru/ft/Petrova-dopolnitelnye_glavy_neorganicheskoy_khimii.pdf

12. Mamepuanvno-mexnuueckoe ooecneuenue OUCUUNIUHbBL

[Ipy wu3y4yeHHH JUCHUIUIUHBI «JIOMOJHUTENIbHBIC TJIaBbl HEOPraHUYECKOM
XUMHUHU. XUMUSL DJIEMEHTOB» MNPEAYCMOTPEHO MCIOJIb30BAHUE JAOTOJIHUTEIBHBIX
CPEICTB BU3yaIu3allui HH(POpMaIIHH.

|. JIekiinoHHEBIE 3aHATHUA:
a) KOMIUJIEKT AJIEKTPOHHBIX MPE3EHTAIUH,

0) aynuropus, paccuutaHHas 200  CTyAEHTOB,  OCHallleHHas
PE3eHTAlMOHHON TEXHUKOH (3KpaH, HOYyTOYK),

B) HATJISITHBIE TTOCOOUS:

1. O6pa3iibl anma3zoB (CTpasbl).
2. Yroms.
3. I'padur.
4. Xnop.
5. bpom.
6. o
7. Kpemuuii.
8. Cepa.
9. Kpucraiu ropHOTo XpycTais.
10. O6pazen 3amassaHOTO SOs3.
11. Oneym.
12. O6pasusr metauioB Na, K, Mg, Al, Sbh, Pb, Sn.
13. O6pa3ibl MeTauIoB d-3JIEMEHTOB.
14. Ob6ecdocdoperHast KOCTb.
15. O6pa3siibl CTEKOM.
16. Hacermennstit pacteop Pbl,.
17. Obpa3zen THXooKeaHcKoi koHKperuu (Mn).
18. Kpucrann CuSO,.
19. Tlocepebpsinas konoda.
20. Kpucrann OuxpomaTa aMMOHHUS.
21. Kpucrann KkBacios.
22. O6pa3ibl MUHEPAJIOB.
23. [InatuHoBas ceTka.
r) Moaenu mapocTep>KHEBBIE:
1. Mognens BeH, (nuneitnas).
. Monens BF; (TpeyronbHas).
. Monens CH,4 (Tetpasp).
. Mogens NHj (Terpasap).
. Monens H,0 (Tetpasap).
. Mopens PCls (TpuronansHas Ounupamua).
. Mogens CIF; (T-o0pa3Has).
. Monens SFg (oxTasap).
. Mogens |Fs (kBagpatHas nupamuza).
10. Monens IF; (menTaronanbHasi Ounupamuia).
11. Mopens Py.
12. Mopens rpadura.
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13. Mopenpb anmMasa.
14. Monenb cepsl (3Ur3arooopastas).
15. Monenb cepsl (KOpoHa).
16. Mogens SiO,.
17. Pemetxa NaCl.
18. Pemerka NaCl (rutoTHas ymakoBka).
19. O6BeMHOIIEHTPUPOBAHHAS PEIICTKA.
20. O6beMHOIIeHTpUpOBaHHAas (TIJIOTHAS YIIAKOBKA).
21. I'panenieHTpupOBaHHAs PEIIETKA.
22. I'panenieHTprpOBaHHAs (TUIOTHAS YITAKOBKA).
23. I'ekcaroHajibHasl pelieTKa.
24. I'ekcaroHasibHas (TUIOTHAS YIIAKOBKA).
25. Mopenb GopHUTpHIA.
26. Mogenb ypaHa.
27. Monenb S opOuTaH.
28. Mogenb PX opoutanm.
29. Mognens dz? opouTau.
30. Mogens dx? —y* opGuran.
31. Mogenpb dXy opOuTaIm.
32. Mojenb CTpYKTYpBbI JIbJA.
33. Monenb ceneHa.
34. Mogenb Temnypa.
35. bopo3zoH.
36. Mojenb Topus.
37. Monuenb Bropiuta ( ZnS).
1) [Tpubopsi:
1. Annmapar Kunmna.
. [Ipubop s anexrponuza H,0.
. [Ipubop Mapra.
. Cersiuecs TpyOKH ¢ HHEPTHBIMU Ta3aMHu.
. Katonueie nyun (6abouka).
. [Tpubop mist anexrponusa NacCl.
. Tepmockor.
. 'albBaHMYECKUM TIEMEHT.
9. YcranoBka aiisa nuddys3un Bogopoaa uepes MOPUCTHIN CTaKaH.
10. CniupToBkKa.
11. IIpotom.
12. BellipsIMUTETTB.
13. JIatep st npoToHa.
14. Becsl.
15. Habop pazHOBECOB.
16. Cnaiigel 1 npotoHa o teme "llepuoanyeckas cucrema', "Ctpoenue aroma".
e) TaOaubl:
Ilepnonnueckas cucrema snemenToB [[.11 Menneneesa.
Ceoticmea npocmuix eujecms.
1. IINOTHOCTH IPOCTBIX BEMIECTB.

2. Temneparypa IUIaBJIEHUS IPOCTHIX BELECTB.
14
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3. CrangapTHas SHTPOIMUS POCTHIX BELIECTB.

4. CtannapTHbI€ AJIEKTPOJIHbBIE TTOTEHIIMAIBI TPOCTHIX BEIIECTB B BOJIHOM PaCTBODE.

5. CTaHZAPTHBIE IEKTPO/IHBIE TOTeHIHANE! Eygg HEKOTOPBIX OKHCITHTEIBHO-
BOCCTAaHOBUTEJILHBIX CUCTEM B BOJHBIX PACTBOpAX.

6. CtaHnapTHbIe H300apHbe moTeHImansl AG s 06pa30BaHHs HEKOTOPHIX
BEIIECTB.

I1. JTabopaTopHbIe paOOTHI

a) 4 naGoparopun obmiei miomaasio 400 KB. METPOB, OCHAIICHHBIE IIKadaMu
BBITSDKHOW BEHTWISLIMU, CYIIWIBHBIMU [I€4aMH, BOJOCTPYHHBIMH HACOCAMH,
AIIEKTPOHHBIMU M TEXHOXHUMHUYECKUMH BecaMu, KalopumeTpamu, pH-merpamu u 1.1,

0) maGopaTopusi ¢ MeCTaMU CTYJEHTOB, OCHAIICHHBIMH KOMIIBIOTEpAMH C
IoCTyrioM B MHTepHeT, mnpeaHa3HaueHHbIE sl paboOThl B DJIEKTPOHHOM
oOpa3oBaTeNbHOM cpelie

13. Oopa3zosamenvhbie mexHo102uu

[Ipn w3ydyeHWM AUCHUTUINHBI «JIOTIOJHUTEIBHBIC TJIABBI HEOPTaHHMYCCKOM
XUMUHU.  XUMHSA _ 3JIEMEHTOB»  NPEAYCMOTPEHO  MPUMEHEHHE  Pa3TUYHBIX
00pa3oBaTEIbHBIX TEXHOJIOTHM.

Hugopmayuonnvie mexnonocuu: CcUCTEMa TUCTAHIIMOHHOTO OOydYeHHUS U
koHTponst 3HaHuii MOODLE, noctynm depe3 rnobanpHyro cetb HHTepHET K
HOPMATHUBHBIM U 3aKOHOJATEJNbHBIM aKTaM, OJJEKTPOHHBIM OUOIMOTEYHBIM
pecypcam, NaTeHTHBIN MOUCK;

Tpaouyuonuvie mexnonoeuy: UHIAMBUyalbHasl paboTa - MOJArOTOBKA OTYETA 10
npojieIaHHON  JabopatopHOM padoTe, MOJATOTOBKA K KOHTPOJIbHOM paborte,
COCTaBJICHUE KOHCIICKTA JICKIIUH;

Humepaxmusnvie mexnonocuu: padoTa y JAOCKHM, 3allldTa OTYETa [0
mpoJieTaHHOM  JlabopaTtopHO paboTe, JUCKycCHs, KOMaHaHas pabora 1o
PYKOBOJICTBOM MPETOJABATENS, PEIICHHE MPOOIEMHBIX CUTYaIIH.

OO611ee KOMMUYECTBO JTAOOPATOPHBIX 3aHITHH, TPOBOJUMBIX B WHTEPAKTUBHOM
dbopme, coctaBisgeT 45 yacoB uiu 55,6 % OT ayAUTOPHON HArpy3KHU.
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