banakoBCcKuMil MHKEHEPHO-TEXHOJIOTMYEeCKMH HHCTUTYT — puiuan ¢geaepajsbHOro
roCyI1apCcTBEHHOI0 ABTOHOMHOI'0 00Pa30BaTeIbLHOIO Y4peKIeHUs
BbICILLIET0 00pa30BaHUs
«HaunoHaabHBIN HCCIe0BATEIbCKUI sAepHbId YHUBepcuTeT «MUDU»
(BUTU HUAY MUDN)

MNPOI'PAMMA BCTYIIUTEJIBHOI'O UCTIBITAHUSA
HA BA3E ITIPO®ECCHUOHAJIBHOI'O OBPA3OBAHMUSA
IO NPEIMETY «XUMMUSA B TEXHUKE, TEXHOJIOI'MAX
N NTHXKEHEPHOM JIEJIE»

1. BBoanas yactpb

Henb 1 331241 BCTYNMUTEIBHOTO UCTIBITAHUS Ha 0a3e MpoQecCHOHATbHOTO 00pa3oBaHUs
o mpeaMmery «XuMHs B TEXHUKE, TEXHOJOTHSX U HHKEHEPHOM JIee» — OlleHKa KauecTBa
MOJITOTOBKH JIMII, OCBOMBLINX 00Pa30BaTeNIbHbIE IPOrPaMMBbI CPETHETO 001Iero 0opa3zoBaHusl IO
XMMHH, a TAaKXKE BBISIBIICHUE CTETIEHW YPOBHS OCBOEHHUS aOMTypHEHTaMHU IpPOTrpaMM CpPEIHETO
npodeccuoHaNbHOrOo 00pa3oBaHMsT B COOTBETCTBHHM C HAIPaBIEHHOCTBHIO (Tipoduiiem),
POJICTBEHHBIX Iporpammam OakajlaBpuara, mporpaMMaM crienuainurera peanusyemsiM B BUTU
HUAY MUOU.

Konnenuust KOHCTpyHpOBaHHS KOHTPOJIBHBIX H3MEPHUTENbHBIX MaTrepuaioB IO
npeaMery «XHUMHsS B TEXHUKE, TEXHOJOTHUAX W HWHXEHEPHOM Jejie» 00ecredyrBaeT €IWHCTBO
TpeOOBaHUN K 3HAHUSM M YMEHHSIM BBITYCKHUKOB YUPEXKACHUN CpeTHEero npogecCHoHaIbHOTO
00pa3oBaHus M MO3BOJSACT dPDHEeKTUBHO TH(PDOEPEHINPOBATh A0UTYPUESHTOB B COOTBETCTBHH C
YPOBHEM MX MOJTOTOBKM MO XUMHUHU. KOHTpO/IbHBIE U3MEPUTEIbHBIE MaTepHalbl 110 MPEIMETY
«XUMHS B TEXHHMKE, TEXHOJOTHSAX U MHKEHEPHOM JIeNie» MPU3BaHbl BCECTOPOHHE OLIEHUTh Kak
YCBOEHHE OCHOBHBIX COZAEPKATEIbHBIX JMHUMA BCEX pa3feiioB IIKOJIBHOIO Kypca XMMHHM, TaK U
c(hopMUPOBAaHHOCTH pa3IUIHBIX yMeHUH BhITycKHHKOB CITO.

1. Conep:karesibHasi 4aCTh
Yactb |. OcHOBHBbIE IOHATHS ¥ 3AKOHOMEPHOCTH XUMHUYECKOH TEXHOJIOTHH

Xumudeckas: TEXHOJOTUsA. XHUMHYECKHE IPOU3BOACTBA. XHUMHUKO-TEXHOJIOTHUYECKUN
npouecc. OCHOBHBIE TEXHOJIOTMYECKHUE TMOHSITHUS: MPOU3BOJUTEIBHOCTh, WHTEHCHUBHOCTD,
CTEeNeHb MpeBpalleHus, BeIxoA mpoaykra. [lapamerpsl mpouecca. MarepuanbHblii  OanaHc.
XuMuyeckasi, IpUHIUIIUATbHAS U TEXHOJIOTMYECKass CXeMbl mporecca. KuHeTuka XHMHKO-
TEXHOJIOTMYECKHUX MPOIECCOB. THIIBI XHUMHKO-TEXHOJIOTUYECKUX TpoleccoB. Karamutuueckue
npouecchl. XuMU4YecKue peakTopsl. be3oTxonHbie TexHomorndeckue npoieccol. CoippeBas 6aza
XUMHUYECKo# npoMeinieHHocTd. Kiaccudukanus ceippsi. OOoraimienue coipbs. ParmonanbHOe
U KOMIUIEKCHOE UCIOJIb30BaHUE ChIpbsi. Boga B xumuyeckoil mpombliuieHHOCTH. CTOYHBIE
BO/IbI. OuncTKa CTOUHBIX BOJ. OUMCTKA MPOMBIIICHHBIX BEIOPOCOB.

Yactp |l. OcHOBHDBIE NOHATHSA M 3aKOHBI XHMHH

[Ipenmer xumuu. Poiab XUMUU B MPOMBIIIIEHHOCTH. ATOMHO-MOIIEKYISIPHOE YYE€HHE B
xumun. XuMudeckuit snemeHT. Knaccudukarus BemiectB. Monekyna. Atom. DnekTpoH. How.
OtHocutensHas atomMHass Macca. OTHOCHTENbHas MOJIEKyIsipHas Macca. Monb. MonspHas
Macca. Xumudeckue (opMmynabl. XHUMHUYECKHE TMpEBpalleHusi. 3aKOH COXpPaHEHHsS MaccChl
BEIECTBA. 3aKOH COXPaHEHUs YHEPTUH. 3aKOH MOCTOSIHCTBA COCTaBa BemiecTBa. CTEXHOMETpHSL.

Crpoenue atoma. CocraB aToMHBIX sifep. M3oTtombl. CTaOUIIbHBIE M HECTAOUIBHBIE SApa.
PannoaktuBHBIC TpeBpalleHus, ASTEHUE SIIep U AACPHBIN CUHTE3. YpaBHEHHUE PaIMOAKTHBHOTO
pacnana. [lepuoa momypacmana.



JlBoiicTBeHHass mpupoaa »siekTpoHa. CTpoeHHe HIEKTPOHHBIX OOOJOYEK AaTOMOB.
KBanroBbie umncia. AtomHble opOuTanu. Dnekrponnbie Gopmynbl. [Ipuanun IMaymu. IpaBuo
XyHJa.

Teopernueckoe 000CHOBaHME MEpUOINUECKON cucTeMbl dneMeHToB J.M. Menneneesa.
[leproguueckuil 3aKOH M MEPUOJUYECKAsl CHCTEMa AJIEMEHTOB B CBETE YYEHMsS] O CTPOECHUU
aTOMOB.

XuMmuyeckasi cBsA3b. THIIBI XUMUYECKUX CBSI3€H: KOBAJEHTHAs, NOHHAs, METAJUIMYECKas,
BOJIOpOHAsA. MexaHu3Mbl 00pa3oBaHUS KOBAJCHTHOW CBs3W: OOMEHHBIH U JIOHOPHO-
aKkUenTopHbIA. OHeprus cBs3u. [loTeHnuman  HMOHM3AaLMM, CPOACTBO K  DJIEKTPOHY,
ANEKTPOOTPHLATENBHOCTD. [10MIpHOCTD CBsI3M, MHIYKTUBHBIN 3 dekt. KpaTHsie cBsa3u. Moaens
ruOpuau3anuu opoutaneid. CBsA3b IEKTPOHHOW CTPYKTYPBI MOJIEKYI C UX TE€OMETPUYECCKHM
CTpOCHHEM (Ha TIPUMEPE COCMMHEHUN AIIEMEHTOB 2-T0 Tieproja). Jlenokanu3amus MeKTPOHOB B
COTPSKEHHBIX CUCTEMaX, Me30MepHbIN 3¢ ¢dekT. [loHsTHE 0 MONIEKYISIPHBIX OpPOUTAIISX.

BanentHocts u creneHb okuciaeHus. CrpykrypHble (opmynsl. W3omepus. Buas
M30MEPUH, CTPYKTYpHAsl U IPOCTPAHCTBEHHASI U30MEPHSL.

ArperaTtHble COCTOSIHMSI BEIL[ECTBA U IIEPEXOJbl MEXKIy HUMU B 3aBUCUMOCTHU OT
TeMIieparypsl U naBieHus. ['a3bl. ['a3oBble 3akoHbl. YpaBHeHue Knaiinepona-MenzaeneeBa. 3akoH
ABoraapo, MOJspHBIA 00beM. JKuakoct. Acconmanusi MOJIEKYNT B KHUAKOCTAX. TBEpIbIe Tena.
OcCHOBHBIE THIIBI KPUCTAIMYECKHUX PEUIETOK: KyOMUeCKHUe U TeKCaroHaJbHbIE.

Knaccudukanus 1 HOMEHKIaTypa XMMHUYECKHX BellecTB. VHIMBUyalbHbIE BEIIECTBA,
cMecH, pactBopel. IIpocteie BemecTBa, ammorponus. Metamnsl U HemeTauibl. CIOXKHbBIE
BemecTBa. OCHOBHBIE KJIACChl HEOPraHUYECKUX BELIECTB: OKCHJIbI, OCHOBAHMS, KHCIOTHI, COJIH.
KommnekcHpie coenuHenus. OCHOBHBbIE KIJIACChl OPraHWYEeCKUX BEIIECTB: YITIEBOJOPOIbI,
rajloreH-, KHCIOpoJ- U a3orocojepxaiue BemectBa. Kap6o- u rerepouukisl. [lomumepst u
MAaKpOMOJIEKYJIbI.

XUMHYECKHE PEAKIMU B UX KiIaccuuKamus. TUmbl pa3pbiBa XKMUUECKUX CBs3ei. [oMO-
U TETEPONUTHYECKUE peakind. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU.

TemoBbie 3pdexTsr XuMUYECKUX peakiuid. TepMoxumMuyeckue ypaBHEHHs. Terora
00pa3oBaHMs XUMHUECKUX coeqruHeHni. 3akoH ['ecca u ero ciencrBus.

CkopocTh xuMHuueckor peakuuu. IIpencraBienue o MeXaHM3Max XUMUYECKUX PEAKLIMM.
OnemeHTapHas CTaAus peakuuu. [ OMOTEHHbIE W TIeTEPOre€HHbIE PEaKUHUH. 3aBUCUMOCTh
CKOPOCTH TOMOTEHHBIX pEeaklMil OT KOHIEHTpAlUH (3aKoH AeWcTByromux macc). KoHncranta
CKOPOCTH XMMHUYECKOU pEaKInu, €€ 3aBUCUMOCTb OT TEMIIEPATYPbl. DHEPrUsl AKTUBALIUH.

Asnenne  karanuza. Karanuzatopel.  IlpuMepsl  KaTaJlUTHUYECKUX  MPOLECCOB.
[IpencraBienne 0 MexaHU3Max TOMOTE€HHOTO M FETEPOre€HHOIO KaTaau3a.

OOpatumble peakiuu. XuUMHYeckoe paBHOBecue. KoHcTaHTa paBHOBECHs, CTETCHb
npeBpanieHus. CMeneHue XMuMUYECKOTO paBHOBECHS MO JCHCTBUEM TEMIIEpaTyphbl U JaBICHUS
(xonnenrpanumn). [Tpuniun Jle [larense.

Hucnepcusie cucteMbl. Kommouaneie cucrembl. PacTBopbel. MexaHusMm o00pa3oBaHUs
pacTBOpoB. PacTBOpUMOCTH BEHIECTB U €€ 3aBUCHUMOCTb OT TEMIIEpaTypbl M MPUPOJbI
pactBopuTtena. CrnocoObl BEIpaKeHHsI KOHIIEHTPALMU PACTBOPOB: MAacCcOBasi OIS, MOJIbHAS I0JIA,
MOJISIpHasi KOHLEHTpaLus, oobeMHas 1071, OTinune pU3nuecKux CBOWCTB PacTBOpa OT CBOWCTB
pactBoputeins. TBepabie pacTBopel. CIiiaBsl.

OnexTponuThl. PacTBOpPBI ANEKTPOIUTOB. IJIEKTPOJIUTHYECKAs AUCCOLMALMS KHCIOT,
OCHOBaHHH U coseld. KUCII0THO-OCHOBHBIE B3aUMOJENCTBUSA B pacTBOpax. I[poTOHHBIE KUCIOTHI,
kuciotsl JIptonca. AmdorepHocts. Koncranra qucconmanuu. Crenenb nucconuanuu. MonHoe
Ipou3sBeeHne Bobl. BonopoaHelil nokasarens. ['uaponus coneid. PaBHOBecHe MeXKy HOHAMU B
pactBope u TBepaoi ¢azoil. IlpomsBenenue pactBopumocTd. OOpazoBaHHME MPOCTEHIINX
KOMILIEKCOB B pacTtBopax. KoopamnanmonHoe umcio. KoHcTaHTa yCTOWYMBOCTH KOMIUIEKCOB.
HNonnble ypaBHEHUS pEaKLUM.



OKHCIIUTENHbHO-BOCCTAHOBUTEILHBIE peakuuu B pacTBopax. Omnpenenenue
CTCXUOMETPHUYCCKUX K03(1)(1)I/ILII/I€HTOB B YPaBHCHHAX OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKum”L CTaHIIapTHBIG NOTCHIHAJTIBI OKHMCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKum”I. PSII[
CTAHJAPTHBIX D3JIEKTPOJHBIX MOTEHIHMAIOB. OJEKTPOJIM3 PACTBOPOB U PACIIABOB. 3aKOHBI
anekrponnza dapanes.

Yacts |11. Heopranuyeckass xumust

Ha ocHoBanmm Ilepuopnyeckoro 3akoHa HEOOXOMUMO JIaTh  CPaBHUTEIBHYIO
XapaKTePUCTUKY DJIEMEHTOB B TPYINAaX M IEpUojax. XapaKTepUCTHUKA JIEMEHTOB BKIIIOYACT:
AJIEKTPOHHBIE KOH(PUTypalluu aToMa; BO3MOXKHBIE BAJICHTHOCTU U CTETICHH OKUCJICHUS JIEMEHTa
B COCIMHEHMSIX; POPMBI MIPOCTHIX BEIIECTB U OCHOBHBIC TUIIBI COCAMHEHHUH, UX (PU3NUECKUE U
XUMUYECKUE  CBOWMCTBa, JA0OpaTOpHbIE W  NPOMBINUICHHBIE  CIIOCOOBI  TOJIYYCHHS;
pacpoCTpaHEHHOCTh JJEMEHTAa M €ro COEAMHEHHWH B MPHUPOJE, MPAKTUYECKOE 3HAYCHHE U
00nacTH TpUMEHEHHUs coenuHeHui. [Ipu omMcaHMM XUMHUYECKHX CBOWCTB JOJDKHBI OBITH
OTPAKEHBI PEAKIMU C Y4aCTHEM HEOPTraHWYECKUX M OPTaHWYECKUX COEAUHEHHH (KHCJIOTHO-
OCHOBHBIE ¥ OKHCJIUTEIHHO-BOCCTAHOBUTENIbHBIE TMpPEBpAIIEHUsI), a TakKe KadeCTBEHHbBIC
peaKIuu.

Bomopoa. M3otonsl Bomopoaa. CoenuHeHns BOAOPOJa C METALIaMHA M HEMETaJUIaMH.
Bona. Ilepokcupa Bomoposa.

lanorensl. TanorenoBogopoabl. ['anmorenmabl. Kucnopoaconmepikamiue CoeaMHEHUS
XJiopa.

Kucnopoa. Okcunabl u nepokcuabl. O30H.

Cepa. CepoBomopon, cymbduabl, nomucynbuasl. Oxcuasr ceper (IV) u (VI).
CepHucras ¥ cepHasi KUCJIOTHI M KX COJIU. DPUPHI CEPHOU KUCTOTHI. TrocynbhaTr HaTpwHsl.

A30T. AMMUaK, COJIM aMMOHHUSI, aMUJIbl METAJIIIOB, HUTPUABL. OKCUIIBI a30Ta. A30TUCTast
Y a30THAsI KUCIIOTHI U UX CONU. D(PUPBI a30THON KHUCIOTHL.

dochop. Dochun, pochuasr. Oxucapl dhochopa (III) u (V). Tamorenuas docdopa.
Opro-, meta- u nudocdopnas kuciaotel. Oprodocdarsl. Dbups! GocPopHOIt KUCTOTHI.

VYrnepoa. M3otonsl yrmepoaa. [Ipocrelinine yrnmeBoIopoabl: METaH, STUJIEH, AlleTUIICH.
KapOounpr kampnust, amomMuaus u okenesa. Oxcuasl ymiepoma (II) m (IV). KapOGonwmsr
MEePEXOAHBIX METAJUIOB. YTOJbHAs KUCIIOTa U €€ COMH.

Kpemuwnit. Cunan. Cwmnun maraus. Oxcun kpemuust (IV). KpeMHuBBIE KHCITOTHI,
cuiukatel. bop. Tpudropuza 6opa. Opto- u TerpabopHas kucioTsl. TerpabopaT HaTpus.

bnaroponnsie rasel. [Ipumepsl coeHeHn KPUNITOHA U KCEHOHA.

enouynsie MeTamibl. OKCHIIBI, TEPOKCUIBI, THAPOKCUABI U COJU IIEJIOYHBIX METAIIOB.
[lenoyHo3emMenpHble METAUIBI, OCPUIUTUN, MarHuii: WX OKCHUIbI, THUAPOKCHABI U  COJIM.
[IpencraBnenre 0 MAarHUHOPraHUYECKUX COCAMHEHUX (peakTuB [ puHbspa).

Amtomunuii. Okcuz, TUAPOKCHUA U CcoNMu amtoMuHUS. KoMIleKkcHbIe COeInHEHUs
amomunus. [IpencraBienust 06 amoOMOCUINKATAX.

Menp, cepedpo. Oxcuapl meau (1) u (II), okeun cepedpa (I). ['mapookcun menu (I1). Conun
cepedpa u meau. KoMriiekcHbie coeuHeHs cepedpa U Meu.

Huuk, pryTh. OKCUIBI IUHKA U PTYTH. [ MIAPOKCHU]T IIMHKA U €70 COJIH.

Xpom. Oxcugsl xpoma (II), (II) u (VI). T'mapookcuast u comu xpoma (II) u (III).
Xpomatsl u auxpomartsl (VI). Kommnekcusie coemunenus xpoma (I11).

Mapranen. Oxkcuasl mapranua (II) u (IV). I'mapookcua u conu mapranuna (II). Manranar
Y TIEpMaHTaHaT KaJus.

XKenezo, xkobanet, HuKenb. Oxcunpl xene3a (1), (I)-(II) u (III). Tunpokcuasl U conu
xeneza (II) u (III). Depparer (III) u (VI). KommnekcHwle coeaunenus sxene3a. Comu u
KOMILUIEKCHbBIE COEJIMHEHHUS KoOanbTa (ID) u
uukens (I).



Yacrs |IV. Oprannveckas Xumusi

XapakTepuCTHKa KaKJOTO KJIacca OPraHUYECKHX COCTUHEHUN BKIIIOYAET: OCOOCHHOCTHU
3JIEKTPOHHOI'O U MPOCTPAHCTBEHHOI'O CTPOEHUS COEIUHEHHMM JaHHOIO Kjacca, 3aKOHOMEPHOCTU
M3MEHEHHS (PU3UYECKUX U XUMUYECKUX CBOMCTB B TOMOJIOTHYECKOM Psily, HOMEHKIIATYpPY, BUIbI
W30MEPUH, OCHOBHBIE THIIBI XUMHUYECKMX pPEAKUUH M HMX MEXaHU3Mbl. XapaKTepUCTHKa
KOHKPETHBIX COCIUHEHHH BKIIOYAET (DPU3MYECKHEe M XUMHYECKHE CBOICTBA, J1a0OpaTopHBIE U
IIPOMBIIIIEHHbIE CIIOCOObI MOJydyeHus, obnactu npumeHeHus. [Ipu omucaHMM XMMHMYECKHUX
CBOMCTB HEOOXO/JMMO YUYUTHIBATh PEAKLUHU C y4acTHEM KakK pajuKajia, Tak U (PyHKIUOHAIbHOU
IPYIIIBIL.

CrpykTypHass Teopusi KaKk OCHOBA OpraHUYECKOW XUMHUHU. YIVIEPOJIHBIH CKEJIET.
OyHKIMOHANBHAS ~ rpynma.  [oMmonornueckue  psapl.  M3omepusi:  CTpyKTypHas U
npocrpancTBeHHas. [IpencraBnenne o0 ontuuyeckol mzomepuu. BzanMHoe BiIusSHUE aTOMOB B
Moutekyne. Kitaccugukanus opraHn4eckix peakiuil 1o MexaHu3mMy U 3apsiay akKTUBHBIX YaCTHUIL.

Ankanbl 1 nuKiIoankaHsl. KoHpopmepsl.

AnkeHbl ¥ 1UKI0aIKeHbl. ConpsyKeHHbIE UEHBI.

AnxnHbl. KHCITOTHBIE CBOMCTBA aJIKWHOB.

Apomarnueckue yriaeBofoposbl (apeHsl). bersonm u ero romosoru. Crupoin. Peaxrum
apOMaTU4YEeCKOM CHCTEMBI M  YDIEBOJOPOAHOrO paaukana. OpHEHTHpyollee JelCTBUE
3aMmectutesneil B 6eH30ibHOM Komblle (opueHTaHTsl | u 11 pona). IloHsTHEe 0 KOHIEHCUPOBAHHBIX
apoMaTUYeCKUX YIIIEBOJOPOIaX.

[ManoreHonpou3BoIHbIE YITIEBOJIOPOJIOB: AJIKHII-, apui-, U BUHWITAJIOTeHUbl. Peakiuu
3aMeIeHUs U OTIIETIIICHHSL.

Cruprtel mpocThie M MHOroaromHsle. llepBHYHBIC, BTOPHYHBIE M TPETHUYHBIE CIIAPTHI.
®enouel. [Ipocthie 23Gupsl.

KapOoHumnbHbIE COETUHEHHUA: albpAeruabl W KeToHbl. IlpenenbHble, HempenenbHbIE U
apoMaTh4ecKue anbaeruapl. [IoHaTHe o KeTo-eHOIbHON TayTOMEPHH.

KapGonoBele kucnotsl. [IpenenpHble, HenpeAeabHbIE U apOMATHYECKHUE KMCIOThl. MOHO-
U JUKapOOHOBBIE KHUCIOTHL. IIpon3BoiHBIE KapOOHOBBIX KHUCIOT: COJM, AHTHAPH]BL,
rajlOreHaHI UJIPUIbI, CIIOXKHBIE 3(UPBI, aMuibl. JKHUpBI.

HutpocoenuHenus: HUTpOMETaH, HUTPOOEH30JI.

AmuHbl. Anudaruyeckue M apoMaTHYecKue aMMHbL. [lepBUuYHBIE, BTOpUYHBIE MU
TpeTU4HbIEe aMUHBI. OCHOBHOCTh aMUHOB. YETBEPTUYHBIE AMMOHUEBBIE COJIM U OCHOBAHMUS.

I'anorensamenicHuble KACAOTBL. OKCHKHMCIOTBI: MOJIOYHAsi, BUHHAs M CaJHMLUIIOBas
KHUCJIOTBHl. AMHUHOKHUCIJIOTBI: INIMLUH, aJlaHUH, LIUCTEUH, CEpUH, (DeHWIIaNaHuH, TUPO3UH, JIU3UH,
m1yraMuHOBast kuciota. [lentunsl. [lpencraBienue o cTpykType O€IKoB.

VYrieBonpl. MoHocaxapubl: pubo3a, 1e30Kkcupubo03a, IoKo3a, ¢ppykrosa. L{ukinnueckue
¢dopmbl MOHOCaxapuaoB. IloHATHE O MPOCTPAHCTBEHHBIX M30MEPax YINIEBOAOB. Jlucaxapugbl:
1es00103a, MajabTo3a, caxaposa. [lonucaxapuapl: Kpaxmal, LEeIn03a.

IMuppon. Iupuaus. ITupuMHUIMHOBBIE M IIypUHOBBIE OCHOBaHMS, BXOAAIIUE B COCTaB
HYKJIEMHOBBIX KACIOT. [IpencraBiienue o cTpyKType HyKI€MHOBBIX KUCIIOT.

Peakuuu nonnMepusanuu U noyiMkoHAeHcaunu. OTaeNbHbIE TUIIBI BEICOKOMOJIEKYIISIPHBIX
COEIMHEHUN: MIOJIUATHJIEH, MIOJIMIIPOITUIIEH, MIOJIUCTUPOIL, MOJIMBUHUJIXJIOPU ],
NOJMUTETPaQTOPITUIICH,  KaydyKd,  COMOJUMEphl,  (heHoI-popManblIeruHble  CMOJIBbI,
UCKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA.
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