banakoBckni HHKEHEPHO-TEXHOJIOTMYEeCKMA HHCTUTYT — QUM
(peaepaibHOIO roCyIapCTBEHHOI0 ABTOHOMHOI'0 00Pa30BaTE/IbHOI0

YYpexaeHu s
BbICILIET0 00pa30BaHMS

«HanuoHaabHBIN HCCIEA0BATEIbCKUA AAepHbId YHUBepcuTeT «MUDN)»
(BUTHU HUAY MUODN)

INPOI'PAMMA BCTYHUTEJBHOI'O UCIIBITAHUSA
HA BA3E IPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
O NPEIMETY «XUMHNYECKHUE TEXHOJIOI'UN»

1. BBoanast yacth

Iens u 3a7auM BCTYNMHUTEIIBHOTO UCIIBITAHUS Ha 0a3e mpodeccroHaIbHOTO
oOpa3oBaHHsS TIO TMPEAMETY «XUMHYCCKHE TEXHOJOTHH» — OIICHKAa KayecTBa
MOJTOTOBKH JIMI[, OCBOUBIIUX OOpa3oBaTelIbHbIE MPOTPaMMBbl CPETHEro OOIIEero
oOpa3oBaHusl IO XHMHH, a TakKe BbBIABICHUE CTENEHU YPOBHS OCBOCHUS
adUTypHEeHTaMH TIPOrpaMM CpPEIHEro Mpo(ecCHOHANIBHOIO 00pa3oBaHUs B
COOTBETCTBUM C HAMPaBICHHOCTHIO (MPOQUIEM), POACTBEHHBIX IPOrpaMMam
OakanaBpuara, mnporpaMmamMm chnenuaiurera peainudyeMbiM B BUTU HUAY
MUOU.

Konmenius KOHCTpyHpOBaHUS KOHTPOJIbHBIX U3MEPUTEIBHBIX MAaTEPHAIIOB
M0 MPEAMETY «XUMHUYECKHE TEXHOJIOTHH» 00CCIEYNBACT SIMHCTBO TPEOOBAHUHN K
3HAHUSM M YMEHHUSAM BBITYCKHHKOB YYPEKIECHUU CpeaHero mpodeccroHaabHOTO
oOpa3zoBanusi W mo3BoysAeT 3(PdexkTuBHO nudepeHrpoBaTh AOUTYPUECHTOB B
COOTBETCTBMM C ypPOBHEM WX TOATOTOBKM TO XUMUU. KOHTpOIbHBIE
M3MEPUTETbHBIE MaTePHUAIIbl TI0 MPEAMETY «XUMUYECKUE TEXHOJIOTHUU» MPU3BAHBI
BCECTOPOHHE OIIEHUTHh KAaK YCBOCHHE OCHOBHBIX COJEPIKATEIBHBIX JHMHUN BCEX
pa3neNnoB IMIKOJIBHOTO Kypca XWUMHH, TaK W C(HOPMUPOBAHHOCTH PA3TUYHBIX

yMeHul BeIMyCKHUKOB CIIO.



1. Conep:xaresibHAf YACTh

Yactb |. OcHOBHBIE IOHATHUS U 32aKOHOMEPHOCTH XUMHYECKOH TEXHOJIOTHH

XUMHUYecKass TEXHOJOTHS. XUMHUYECKAE TMPOU3BOACTBA. XHUMHUKO-
TEXHOJIOTMYECKUM MpOLIECC. OCHOBHBIE TEXHOJIOTUUYECKHE MOHSATHS
MPOU3BOJUTEIBHOCTh, HHTEHCUBHOCTb, CTEIEHb MPEBPAILECHUs], BBIXOJ IMPOAYKTA.
[Tapametps! iporiecca. MarepuanbHbiii O0ananc. XumMudeckas, IPUHIUIAAIbHAS U
TEXHOJIOTUYECKAasi  CXeMbl mpouecca. KHHETHKa  XMMHUKO-TEXHOJIOTHYECKUX
nporeccoB. TUMBl XWMHUKO-TEXHOJIOTHYECKUX TpoueccoB. Karamuruueckue
IPOLIECChl. XUMHUYECKUE PEAKTOPbl. bEe30TXOMHBIE TEXHOJOTMYECKUE IMPOLECCHI.
ColppeBasi 0a3a XUMHUUYECKOM MPOMBINUICHHOCTH. Kiaccudukamus  ChIpbs.
OO6oramenne Cchipbsi. ParuoHadbHOE M KOMIUIEKCHOE  HCTOJIB30BAHHE CHIPHSI.
Bona B xumuueckoil mpoMbinieHHOCTH. CTouHble BOABI. OUMCTKA CTOYHBIX BOJ.

Ounctka IMPOMBINIJICHHBIX BLI6pOCOB.

Yacts |l. OcHOBHBIE MOHATHS M 3aKOHBI XMMHUU

[Ipeamer xumun. Posib XMMUK B IPOMBILIJIEHHOCTH. ATOMHO-MOJEKYJISPHOE
yu4eHHE B XMMHUHU. XuMudeckuil 3nemeHT. Kiaccudukamus Bemniect. Mojekyia.
Atom. OmnexktpoH. Mon.  OtHocutTenbHass aroMHasi wmacca. OTHOCHUTENbHas
MOJICKYyJIsipHass Macca. Moab. MonsgpHas wMacca. XuMu4yeckue (GOpMYIIbL.
XUMHUYECKUE TPEBpalleHusi. 3aKOH COXPaHEHHsS MacChl BEIIECTBA. 3aKOH
COXpaHEHUs SHEPruu. 3aKOH MOCTOSTHCTBA cOCTaBa BeuecTBa. CTEXMOMETpHUs.

Crpoenne aroma. CoctaB atomMHbIX snep. M3otombl. CrabunbHble U
HecTaOWIbHBIE fA/pa. PaguoakTuBHBIE TpEBpalleHUs, ACICHUE SIIep U SIEpHBIN
CUHTE3. YpaBHEHHUE PaJMOaKTUBHOIO pacrnana. llepuon nonypacmnana.

JIBolicTBeHHasi mnpupona diekTpoHa. CTpoeHHe 3JIEKTPOHHBIX 000JI0UEK
aromoB. KBaHTOBBIE umcna. ATOMHBIE OpOWUTaNW. OIEKTPOHHBIE (HOPMYIIBI.
[Tpuanun [laymu. IIpaBuno Xynaa.

Teoperndyeckoe OOOCHOBaHHE TMEPHOAMYECCKON cHCTeMbI 3jeMeHToB JI.H.
Menneneesa. llepuoguuecknii 3aKOH M IMEPUOAMYECKAS CHCTEMA DIIEMEHTOB B

CBCTC YUCHHA O CTPOCHHUHU aTOMOB.



XUMHYECKass CBs3b. THUIBI XMUMHUYECKHMX CBS3CH: KOBAJECHTHAs, WOHHAs,
MeTajuinueckasi, BoJopoaHas. MexaHu3Mbl OOpa30BaHUS KOBAaJICHTHOW CBSI3U:
OOMEHHBIM U JOHOPHO-AKIENTOPHBIA. DHeprusi cBsi3u. [loTeHumMan uoHU3AINH,
CPOJACTBO K  DJJEKTPOHY, JJIEKTPOOTPULIATEIBHOCTh. lloJsIpHOCTE  CBS3W,
MHAYKTUBHBIN 3P dekt. Kparubie cBa3u. Monens ruOpuanzanuu opourtaneid. Csa3b
AEKTPOHHOM CTPYKTYPhI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (Ha IpUMEpPE
COCIMHEHUN DJJIEMEHTOB 2-ro mnepuona). Jlemokanuszauus dSJIE€KTPOHOB B
COMPSDKEHHBIX cuctemax, me3oMepHbli »ddekr. I[loHATHE O MOJEKYISIPHBIX
opOuTasIX.

BanentHocts u crenenb okucneHus. CtpykrypHble ¢opmyinbl. M3omepus.
Buasl uzomepun, CTpyKTypHas ¥ IpOCTPAHCTBEHHAsI U30MEPHS.

ArperaTHble COCTOSIHUS BEILIECTBA U MEPEXO/Ibl MEXY HUMHU B 3aBUCHMOCTHU
OT TemIieparypbl U AaBieHus. ['a3pl. ['a3oBbie 3akoHbl. YpaBHenue KiailinepoHa-
MenpeneeBa. 3akoH ABoraapo, MOJSpHBIA o0beM. JKumgkoctu. Accouuanus
MOJIEKY1 B JKHIKOCTAX. TBepabie Tena. OCHOBHBIE THIBI KPUCTAIUIMYECKUX
pENIeTOK: KYOMYeCKHUE U TeKCAaroHalIbHBIE.

Knaccudukarus 1 HoOMEHKIaTypa XMMHUYECKUX BellecTB. HAMBUIyalbHbIE
BEILIECTBA, CMeCH, pacTBOphl. lIpocTeie BemiectBa, amnorponus. Meramisl U
HeMeTauibl. CnoxkHble BenlecTBa. OCHOBHBIE KJIACChl HEOPTraHUYECKUX BEUIECTB:
OKCHUJbI, OCHOBaHMS, KUCIOTBI, conu. KomriekcHble coequHeHus. (OCHOBHbIE
KJIACChl OPraHMYE€CKUX BEUIECTB: YIVIEBOAOPOIbI, TaJOr€H-, KHUCIOPOA- U
azotoconmepxammue BemecTBa. Kap6o- wu  rerepouuknbl.  [lomumepsr  u
MAaKpPOMOJIEKYJIBI.

XVUMHUYECKUE PeaKIuu M uX Kiaccudukamnus. TUIbI pa3pbiBa XUMHUYECKHUX
cBsa3eil. ['omo- u rereponuTrdeckre peakiuu. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peaKuuu.

TermoBsie d(pPeKT XUMUUECKUX peakiuii. TepMOXUMUYECKUE YpaBHEHUS.
Temora 0Opa3oBaHusl XUMHUUECKUX COEeMHEHUM. 3akoH ['ecca u ero ciencTBusl.

CxopocTh xumuueckol peakiuu. IIpeacraBieHne o  MexaHU3Max

XUMHAYECKUX pPEakuui. OJEeMEHTapHas CcTagus peakuuu. [OMOreHHbIE W



TETEPOTCHHBIE PEAKLIUHU. 3aBUCHUMOCTh CKOPOCTA TOMOTE€HHBIX PEaKUuid OT
KOHIIEHTpaluu (3aKoH AeUCTByrommux macc). KoHcTaHTa CKOpPOCTH XUMHYECKOM
peaKunu, €€ 3aBUCUMOCTb OT TEMIIEPATYPhl. DHEPTHsl AKTUBALIUU.

SArnenne karanuza. Karanuzartopsl. [IpuMepbl KaTalTuTHUUYECKUX MPOLECCOB.
[IpencraBineHue o MexaHM3Max TOMOTEHHOIO ¥ TE€TEPOT€HHOT0 KaTain3a.

O6parumbie peakiuu. XuMuueckoe paBHoBecue. KoHcTaHTa paBHOBecHs,
CTeneHb TmpeBpaiieHuda. CMenieHne XUMHUYECKOrO0 PAaBHOBECUS MO JIEMCTBUEM
TeMIIepaTypbl U gaBieHus (koHueHtpanun). [punmun Jle Hatenne.

Hucnepcubie cucrtemsbl. Komnounnesie cuctembl. PactBopbl. Mexanusm
oOpazoBaHusi pPacTBOpPOB. PacTBOpUMOCTH BEHIECTB W €€ 3aBUCUMOCTh OT
TEMIIEpaTypbl W NPUPOIBI pacTBOpuUTENs. CriocoObl BBIpaXKEHUS KOHIICHTPAIUU
pacTBOpPOB: MaccoBasi J0Jis, MOJIbHAs JIOJis, MOJISIpHAsh KOHIIEHTpalus, o0beMHast
nona. Otnuume (GU3UYECKUX CBOWCTB pPAacTBOpa OT CBOMCTB PacTBOPHUTEINS.
TBepapie pacTBopbl. CIUIaBHI.

OneKkTponuThl. PacTBOPBI 3JIEKTPOIUTOB. DNEKTPOIUTAYECKAS JUCCOLUALINS
KHCJIOT, OCHOBaHUM U cosieil. KucioTHO-OCHOBHBIE B3aMMOJIEMCTBUS B pacTBOpaXx.
[Iporonnsie  KucCHOTHI, KuciaoTel Jlptouca. AmdorepHocts. Koncranra
mucconuanun.  CreneHp  guccouuauu. VIOHHOE€  MPOM3BENEHUE  BOJBI.
Bonmoponubeiii mokaszarens. ['maponmu3 coneil. PaBHOBecne MEXAy HWOHAMHU B
pactBope u TBepaou ¢azoil. IlpomsBenenme pactBopuMoctu. OOpazoBaHue
MPOCTEUIINX KOMIUIEKCOB B pacTBopax. KoopamHanmonHoe uwnciio. KoHcranTa
YCTOMYMBOCTHU KOMILUIEKCOB. IOHHBIE ypaBHEHUS peaKIU.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE pEeakMU B pacTtBopax. OmnpexneneHue
CTEXMOMETPUUECKUX  KOI(POUIIMEHTOB B  ypPaBHEHHUSIX  OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakiuid. CraHaapTHblE MOTEHUHUANbl OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX pEaKUUi. PA1 CTaHZAPTHBIX SJIEKTPOAHBIX NOTEHIHAIOB.

DJEeKTpOoIN3 PacCTBOPOB U paciuiaBOB. 3aKOHbI AekTponn3a Dapajes.



Yacts |11. Heopranuveckasi xumus
Ha ocnoBanuu Ilepuonnueckoro 3akoHa HE0OXOUMO 1aTh CPABHUTEIbHYIO
XapaKTEPUCTUKY AIEMEHTOB B IPYIINAX U Mepruoiax. XapaKTepUCTUKA HIEMEHTOB
BKJIFOYAET: DJIEKTPOHHbBIE KOH(UTypaIluu aTOMa; BOBMOXKHBIE BAaJICHTHOCTH U
CTEIMEHU OKHCJICHUS DJIEMEHTA B COCTUHEHUX; (DOPMBI MPOCTHIX BELIECTB U
OCHOBHBIC THIIBI COCUHEHUH, NX (PU3NICCKUE U XMMUICCKHUE CBONCTBA,
J1abopaToOpHbIE U MPOMBIIIJIEHHBIE CITIOCOOBI MOTYUEHHUS; PACITPOCTPAHEHHOCTh
AJIEMEHTA U €T0 COCIMHECHHM B IPUPOJE, MPAKTUIECKOE 3HAUCHHUE U 001acTH
NPUMCHEHUS CoeTUHCHUMN. [Ipy onMcaHny XUMUYECKUX CBOUCTB JIOJDKHBI OBITh
OTpPa)KEHbI PEAKIIMU C yYaCTUEM HEOPTraHUYECKUX U OPTaHUYECKUX COCTMHEHUN
(KUCTIOTHO- OCHOBHBIC U OKHCIIUTEIIbHO-BOCCTAHOBHUTEIIHHBIC MPEBPAIIICHHUS), &
TaKKe KaueCTBEHHbBIE PEaKITUH.

Bonopon. Uzortonsl Bogopona. CoenuHeHHs BOAOpOAa C MeTallaMU U
HemeTauiamu. Boga. Ilepokcuy Bogopona.

lanorensl. T'anorenoBomopoasl. [ajorenuasl. Kucnoponconepxkaiine
COEIMHEHHUS XJIOpa.

Kucnopon. Oxcunbl 1 nepokcusl. O30H.

Cepa. CepoBonopon, cynbhusl, noaucynbhuasl. Oxcuast cepsl (IV) u (VI).
CepHucras U cepHasi KHCIOTH U UX colu. DUPBI cepHOU KUCIOThI. Tuocynbdar
HaTpUS.

A30T. AMMHaK, COJIM AMMOHHSI, aMUJIbl METAJIIIOB, HUTPUIbI. OKCHUIBI a30Ta.
A3zoTucTas U a30THasI KUCIOTHI U UX COMU. DPUPHI a30THON KUCIIOTHI.

®ochop. Pochun, dpochunsl. Oxucabr Gocdopa (III) u (V). Tanorenumbt
docthopa. Opro-, mera- u gudocdopnas kuciorel. Oprodocdarel. Dpupsl
dbochopHOI KHCIIOTHI.

VYrnepon. N3oronsl yrepona. Ilpocreiinive yrieBogOpOAbl: METaH, STUJIEH,
anetwieH. Kapouasl kanbius, amoMuaus u xenesa. Oxcunbl yriaepona (I1) u (IV).

KapOoHnuisl nepexogHbIX METAIIOB. YTOJbHASI KUCIIOTA U €€ COJH.



Kpemuuit. Cunan. Cunmuuun maraus. Oxcun kpemuus (IV). Kpemuusbie
KHCIIOTHI, cuiukatel. bop. Tpudropun Oopa. Opro- U TeTpaOOpHAasl KHUCIOTHI.
Terpabopar HaTpus.

biraroponusle rasel. IIpuMepsl coeqMHEHUN KPUIITOHA U KCEHOHA.

lenounsie meTamibl. OKCHUJIbI, TIEPOKCHUIBI, THAPOKCUABI U COIH IIEIOUYHbIX
MetaiuioB. IllenoyHo3eMenbHble MeTaulbl, OEpPUIUIMM, MarHuh: HX OKCHIBI,
rUApOKCUAbl U conu. [lpencraBneHue O MarHMMOPraHMYECKUX COEAMHEHUSX
(peaxtuB [ puHbspa).

Amomunuid. OKcHJ, THUIPOKCHA W coid amoMuHus. KomriuiekcHbie
coennHeHus amoMuHus. [lpencraBinenus o0 amoMOCHIUKATaX.

Mens, cepebpo. Oxcunbl Menu (I) u (II), oxcun cepedpa (I). T'mapooxcu
menu (II). Conu cepebpa u menu. KoMiiekcHble coeuHeHust cepedpa u Meau.

Huuk, pTyTh. OKCHUIBI IMHKA U PTYTU. [ MIAPOKCHA LIMHKA U €TO COJIH.

Xpom. Oxcunbl xpoma (I1), (IIT) u (VI). I'uapooxkcuasr u conu xpoma (1) u
(IT1). Xpomarer u guxpomarsl (V). Kommiekcubie coenunenus xpoma (I1I).

Mapranen. Oxcuabl Mapranna (II) u (IV). 'mapookcua U conum Maprasia
(IT). MaHranar u nepMaHTraHaT Kajusl.

Kenezo, xkoGaner, Hukenb. Oxcuawsl sxene3a (II), (II)-(III) wu (IID).
I'mapokcuaer u conu xeneza (II) u (III). Depparsr (IIT) u (VI). KommiekcHbie

coenuHeHus xene3a. Conu U KOMIUIEKCHbIE coenuHeHus: kobanbra (II) u Hukens

().

Yactp V. Oprannyeckasi Xumus
XapaKTepucTHKa KaKJOro KJIacca OpPraHMYeCKUX COEIWHEHHI BKIIIOYAECT:
OCOOCHHOCTH D3JEKTPOHHOTO W MPOCTPAHCTBEHHOTO CTPOEHUSI COEIMHEHUI
JAHHOTO KJacca, 3aKOHOMEPHOCTH HW3MEHEHMS (PU3MUYECKUX M XUMHUYECKUX
CBOMCTB B TOMOJIOTHYECKOM pSy, HOMEHKIIATypy, BHJIbl U30MEPUHU, OCHOBHBIC
TUINBl XUMUYECKUX PEaKIUl M MX MEXaHM3Mbl. XapaKTEPUCTHUKA KOHKPETHBIX
COCIMHEHUN BKJIIOUaeT (PU3UYECKHUE M XUMHUUYECKUE CBOMCTBA, JIaOOpaTOpHBIE U

MPOMBIIIJIEHHBIE CIOCOOBI TONy4eHHUs, oOnacTu mnpuMeHenus. [lpu omnucanum



XUMUYECKUX CBOMCTB HEOOXOAMMO YUUTHIBATh PEAKIIUH C yUaCTUEM KaK pajuKana,
TaK U (QYHKIIMOHATBHOUN TPYTIIHI.

CrpykTypHass TeOopusi Kak OCHOBAa OPraHMYECKOM XUMHH. YITIEPOAHBIN
ckener. DyHknuoHanpHas rpynma. lomonornueckue  psapl. M3omepus:
CTPYKTYpHasi U MpocTpaHCTBeHHas. [IpencraBieHue o0 ONTUYECKOW H3OMEPHH.
B3anmuoe BrnusHrE aToMOB B MoJiekyie. Knaccudukaius opraHu4ecKux peaxiui
10 MEXaHU3MY U 3apsily aKTUBHbBIX YaCTHUII.

Ankanbl U nukioankanbl. Kongopmepsr.

AJKeHbI ¥ HUKI0aTKeHbl. CONPSIKEHHBIE JUCHBI.

Ankunbl. KucnoTtHeie cBOMCTBa aJIKUHOB.

Apomaruueckue yrieBoaoponbl (apensl). benzon u ero romonoru. Ctupon.
Peakunn  apomarnueckol  CHCTEMbI M YIVIEBOAOPOJHOIO  paJuKaa.
Opuentupyrolee AeHCTBUE 3aMECTUTENEH B OEH30IbHOM KOJIblIe (OpHUEHTaHTHI | 1
II pona). [loHsiTHE O KOHAEHCUPOBAHHBIX APOMATUUYECKUX YITIEBOAOPOAAX.

I"anorenonpousBogHbIE YIJIEBOAOPOAOB: aJIKUI-, apui-, 51
BUHWITAJIOTCHHUIbI. Peakiuy 3aMemeHrs U OTILETUICHUS.

CoupThl IPOCThIE U MHOTOATOMHBIE. [IepBUUHBIE, BTOPUYHBIE U TPETUYHBIC
criupThl. @enonsl. [IpocThie A3¢uphl.

KapOonuneHble coequHeHus: ajbJeruabl U KeTOHbL. lIpenenbHble,
HEIpEIeNIbHbIE W apOMarhdeckue anpaeruabl. I[loHATHE O KeTO-€HOJIBHOU
TayTOMEPUH.

Kap6onoBbie kucnotel. llpenenpHbie, HeNpeAeNbHbIE M apOMaTHUYECKUE
KUCIOTHl. MOHO- U AuKapOOHOBBIE KUCIOTHI. [Ipon3BomHbIE KAPOOHOBBIX KUCIOT:
COJIY, aHTUJIPHUJIBI, TAIOTCHAHTUAPUIBI, CIIOKHBIE 3PUPbI, aMuabl. JKUpHbL.

Hutpocoenunenusi: HUTpOMETaH, HUTPOOEH30.

Amunbl.  AmudaTudeckne ©W - apoMaTHYecKue aMuHbl.  [lepBUYHBIE,
BTOPUYHBIE W TpeTUUYHble aMuHbl. (OCHOBHOCTh aMHMHOB. YeTBepTUUHBIE
AMMOHUEBBIE COJIM U OCHOBAaHMUS.

lanoren3zamenieHHble  KUCIOTBI. OKCHKHCIOTBI: MOJIOYHAsl, BUHHAs U

caannuiioBas KHCIIOTHI. AMUHOKHUCIOTHI: TNIMOWH, aJIaHWH, LIOUCTCHH, CCPHH,



deHunaNaHuH, TUPO3WH, JIM3WH, TJIyTaMHHOBas  Kucjiora.  [lenTumsl.
[IpencraBnenune o CTPyKType OEIKOB.

VYrneBoasl. MoHocaxapunbl: pubo3a, Ae30kcupubo3a, MoKo3a, (GpykTosa.
[Muknmnueckue GopMbl MOHOCaxXapuI0B. [IoHATHE O MPOCTPAHCTBEHHBIX H30MEPaX
yrneBoaoB. Jlucaxapuasl: Ienao0no3a, Maibro3a, caxaposa. llommcaxapuib:
Kpaxmall, [eJITI0I03a.

[Tupposn. [Mupuaus. [TupUMUAMHOBBIC W ITyPHHOBBIE OCHOBAHUS, BXOJSIINAC
B COCTaB HYKJICHHOBBIX KHUCIOT. lIpeicTaBicHHE O CTPYKTYpe HYKIECHHOBBIX
KUCJIOT.

Peaknuu monmMmepuzanuu W TONMKOHAeHcCAnu. OTaeabHBIC  THIIBI
BBICOKOMOJICKYJIIPHBIX COCAMHCHHM: IMOJUITUIICH, TOJUIIPOIUIICH, MOJUCTUPOI,
NOJTUBUHUJIXJIOPHI, TOJUTETPAPTOPITUICH, KaydyKH, COIOJIUMEPhI, (EHOI-

@OpMaHL}IeFI/IJIHLIe CMOIJIbI, HCKYCCTBCHHBIC 1 CUHTCTUYCCKHNC BOJIOKHA.
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