Munucreperso obpasosanus n nayku Poceniickoil @eaepaunn
DegepansHoe rocyaapersentoe GiomkeTHoe obpasosarebHOe YUpekIeHHe
BBICLIETO NpoeccHoRaIbHOrO 0bpalopanns
«Baaaumupexuii rocyaapersennbii ynunepcm‘e’r e

(Bal'y)

PABOYAS ITPOIPAMMA JIMCHUILINHEI
«XHUMHSA TBEPJOT'O TEJIA»

Hanpasaenne noarovosrn: 04.03.01«Xumua»
[Mpoduias noaroroskn:
Vposeus puicmero obpazosanus: Gakaaaspuar

Popma obyuennsn: ounan

Tpynoem- | Jlek- | llpaktuu. | JlaGopar. CPC Mdopma NpoMexKyTOHHOTI0
Cemectp |KOCTh 3a4. | LMH, | 3aHATHI, pabor, gy KOHTPOJIs
eJ1,(uac) Yac. qac. qac, ’ (3K3./3a9eT)
8 4(144) 20 10 - 78 Ixzamen (36)
Hroro 4(144) 20 10 - 78 Izamen (36)
Baagnmnp

2015




MunucrepcTBo 00pa3oBanus U HaykH Poccuiickoit @enepanun
®denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICHIETO MPO(ECCUOHATIBHOIO 00pa30BaHUs
«BJIagiuMHPCKNii rOCy1apCTBEHHbIH YHUBEPCUTET
uMeHHu AJsiekcanapa I'puropsesunya nuHukonas I'puropsesnua CTos1eTOBBIX»

(Baly)

«YTBEPXJIAIO»

[Tpopextop no YMP

A.A. Tlaudunon

«

»

201 1.

PABOYASA TPOTPAMMA JUCHUITVINHBI
«XHUMMUA TBEPJAOI'O TEJIA»

Hanpasienue noaroroBku: 04.03.01«Xumus»

IIpoduab noAroTOBKHU:

YpoBeHb BbICHIEero 00pa3oBaHusi: 0aKajJaBpuaT

®opma 00yueHHsI: OUHASA

Tpynoem- | Jlek- | Ilpaktuu. | JlaGopart. CPC dopma TpOMEKYTOUYHOIO
CemecTp |KOCTb 3a4.| LUH, | 3aHATHH, pabor, N KOHTPOJIS
en,(4ac) yac. yac. yac. ’ (9K3./3a4eT)
8 4(144) 20 10 - 78 Jx3amen (36)
Htoro 4(144) 20 10 - 78 Jx3ameH (36)
Baagumup
2015

1. HEJIX1 OCBOEHMUSA JUCLHUIIJINHBI




[lensiMu OCBOEHUSI TUCHUIUIMHBI «XHWMHs TBEPIOTO Tela» SIBISIOTCS. WU3YYCHHE OCHOB
XMMHHU TBEPJIOTO Tela U (OPMUPOBAHHE Y CTYJICHTOB HAyYHOI'O MUPOBO33PEHHS JJIs1 00OCHOBAHHUS
METOJIOB CHHTE3a BEIIECTB C 3aJaHHBIM (A30BBIM COCTABOM U CTPYKTYPOHM MPH PEIICHUN
KOHKPETHBIX 3a71a4, CBSI3aHHBIX C U3yUYCHHEM CBOMCTB M pa3pabOTKON HOBBIX MaTEPHAIIOB.

3agaun JUCHIUILINHEL:

® U3yYeHHE OCHOBHBIX THIIOB TBEPJABIX TEN, UX 0OCOOEHHOCTEN U OOIINX CBOMCTB;

® U3yuYeHHUE CIIOCOOOB OMHUCAHUS CTPYKTYPHI TBEPBIX TET,

® PAcCMOTPECHHE DHEPreTUKH XHMHUYECKOW CBSI3M B TBEPJIBIX TeJaX M €€ BIUSHUA HA MX
CBOMCTBA;

® U3yYeHHE MEXaHHU3MOB U KHHETUKHU TBEPI0(ha3HbIX XUMHUUECKUX PEaKIIUM.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO
JlucuumuinHa OTHOCHUTCS K 6a30Boil wactu 010ka b1 ydeOHOro miana.
JIaHHBI KypC ONUpAeTcsl Ha 3HAHWS, MOJYYCHHBIC CTYJICHTaMU TP H3YYeHHH (U3UKH,
MaTeMaTuKy, a Takxke aucuuiuimH «Heopranndeckas xumus», «Pusndeckas XUMHD», « DIEMEHTHI

CTPOCHUS BCUICCTBAY, «AHaIMTHYECKAs XUMMUA», «Duznyeckrue METOAbI UCCIEIOBAHUSIY U Aap.

3. KOMIIETEHIIUA OBYYAIOHIET'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JUCIUIIJIMHBI
B mnpomecce ocBoeHUsT JTaHHOW JUCIUIUIMHBI CTYIEHT (GOPMUPYET W JEMOHCTPHUPYET
caenytomue odmenpodeccuonanpHbie (OIIK) u npodeccnonansabie (1K) komneTenmu:
® CIHOCOOHOCTBIO  HCIOJNB30BaThb  MOJYyYEHHBIE  3HAHUS  TEOPETUYECKUX  OCHOB
byHIaMEeHTaIbHBIX pa3esioB XMMHH TP pelneHuu npodeccruonanbubix 3amad (OITK-1);
e BIAJICHUEM CHCTEMON (yHIaMEHTAIbHBIX XUMHUecKuXx mousatuit (ITK-3);
® CIOCOOHOCTBIO TONydaTh W 00padaTbBaTh pe3yJbTaThl HAYYHBIX HKCIEPUMEHTOB C
MIOMOIIIBIO COBPEMEHHBIX KOMITBIOTEPHBIX TexHomorui (ITK-5).
B pe3ynbrate 0cBOEHUS TUCHUTUIHHBI 00YUYaAIOUTUIICS TOJKEH IeMOHCTPUPOBATH CIEIYIOIINE
pe3yNbTaThl 00pa30BaAHUS:
1) 3HaTh OCHOBHBIC METOJBI CHHTE3a, CBOMCTBA M OOJACTH NMPUMECHEHHS TBEPJBIX MaTCPHUAJIOB
(OIIK-1);
2) yMeThb WHCIONb30BaTh OCHOBHBIE METOIBI YIPABICHUS PEAKIIMOHHOW CIIOCOOHOCTHIO
TBepaoda3Hbix peareHToB (I1K-3);
3) BmameTh METOJAMHM CHHTE3a TBEpABIX BEIIECTB C 3aJaHHBIM ()a30BBIM COCTaBOM M|

crpykrypoii (ITK-5).

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI "XUMHUSA TBEPJIOI'O TEJIA™



OO11ast Tpy10eMKOCTh TUCHUILTUHBI COCTaBIsET 4 3aueTHbIe eAnHUIIb], 144 yaca.
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Conep:kanue Kypca
1. Conepxanue u 3anaun AUCUMILTUHBL. OOBEKTHI, MPEAMET U METOHAbI uccienoBaHus. Mctopus
Pa3BUTHA U BKJIAJ] OTEYECTBEHHBIX YUEHBIX.
Knaccudukarus marepuaiaoB B XUMUH TBepIOro Tena. Kpucrammmaeckue u aMmopQHbIe BeecTBa —
oOuire cBOMCTBA M OTIIMYUTENbHbBIE 0cO0eHHOCTU. CTEeKII000pa3HOe COCTOSIHUE, CTEKIIa U CUTAILIBL.
2. XumMu4eckasi CBsi3b B TBEP/IbIX TeNax.
@dakTopbl, BIMAIOLIME HAa OOpa3oBaHME CTPYKTYphl TBepAbIX Teil. CBs3b CTEXUOMETPUU U
CTPYKTYpbl. THUIIBI XUMUYECKOW CBSI3U M KPUCTAJUIMYECKUX pEHIETOK. MOJeKyIsipHble KpUCTAIJIBL.
NonHas cBsA3b M MOHHBIE CTPYKTYyphbl. KoBaneHTHas cBs3b M aTroMHbIe pemeTku. KoBaneHTHbIN
paauyc ¥ HOHHBIA panuyc. YpaBHeHue CanuepcoHa. 3aKOHOMEPHOCTH OOpa30BaHUS MOHHBIX
CTPYKTYyp. OHEprus peleTKd HOHHOIO KpUcCTaula. YpaBHeHME bopHa u  ypaBHEHHe
Kamyctunckoro. Metaminueckas CBS3b U CTPYKTypa METaJIOB. DJIEKTPOHHAs CTPYKTypa TBEPAbIX
TeJ. 30HHAsk TEOPUSL.
3. Kpucrannmueckue cTpyKTypbl TBEPBIX TEIL.
Knaccudukanus crnocob6oB omucanus. Kpucramnuueckas pemieTka W dJI€MEHTapHasl siuerka.
OCHOBHBIE THIBI KPUCTAJUIMYECKUX PEHIeTOK. Teopus MIOTHEHINX ymakoBOK. Kpucramnuueckas
CTpykTypa wMmeTaiwioB. Kpucrtainumyeckas crpykTypa Kepamuku. CTpyKTypa CHIMKAaTOB B
KPUCTAJZIMYECKOM COCTOSIHMM. MosekynsapHble Kpuctauibl. [lonmuMopdusm u  ammorponus.
EnvHuyHble W TMONMKpUCTAINIMYeckue Mmatepuanbl. AmopdHas U aMop(HO-KpHCTaUIMYecKas
CTPYKTYPBI.
4. JlepeKTbl CTPYKTYpBI TBEPBIX TEIL.
CoBepIIeHHBIC W pealbHbIe KpHCTAUIbL. [IpHYuHBI BOZHUKHOBEHUS M KiaccU(UKAIUS IeEeKTOB.
OnektponHbie nedextbl. Toueunwie nedextsl. Hecrexmomerpuueckue paedektol. JIMHEHHBIC
nedextol. Auddysus B KpucTamiax.
5. TBepnodasHbie MPOLECCHI.
OcoOeHHOCTH TpeBpaIleHU B TBEPIBIX Tenax. J(MarpaMMbl COCTOSIHUS T'€T€POTE€HHBIX CHUCTEM —
oOuiye cBeleHus, TUMHYHBbIE TpuUMephl. TepmoauHaMudeckue OCOOEHHOCTH TBEpIO(a3HbIX
MPOIECCOB. 3apobllieo0pa3oBanre B TBepAoQa3HbIX cucTemax. PocT kpucramioB. ['omoreHHbIe
¢azoBbie mpeBpameHus. Peakinuu B TBepAO(a3HBIX CHCTEMaX, JUMUTHpyeMble IupQy3uei.
TBepnodasueie mpeBpamieHus 0e3 HW3MEHEHus cocraBa. KuHeTmka TBepao(a3HBIX peaKIHid.

MeTopl aKTUBAITUU TBEPABIX TEIL.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
[IpenogHeceHne TEOPETUYECKOr0 MaTepraa OCYIECTBIISIETCA KaK B BU/I€ YCTHBIX JIEKLIMM, TaKk

U C TNPUMEHEHHEM DJJIEKTPOHHBIX cpeacTB oOyueHus. [Ipu u3ydeHUM TEOpEeTHYECKOro Kypca



ucnone3ytorcss 1T-metoapl - mNpUMEHEHHEe KOMIBIOTEPOB isl JAocTyna k MHTepHeTr-pecypcam;
MaTepHabl JIEKIUH IPEACTABIAIOTCS B MHTEPAKTUBHOM (hopme.

[Ipn npoBeneHMM NPAKTUYECKUX 3aHATHM 10 PSAY TEM HCIIOIB3YETCsS ONEPEKAroIIast
camocTosiTeNIbHas paboTa - CTyJEHTHI MOJIY4aloT 3a/laHe Ha U3y4YeHHEe HOBOIO MarepHalia J0 €ro
U3TIOKeHUsl Ha Jekuuu. [IpakThueckue 3aHsITHS MPOBOIATCS C MPUMEHEHHEM POJIEBBIX HUTP, B
KOTOPBIX CTYJEHTHI TECTUPYIOT 3HAHHs JAPYr JApyra ¥ oOyd4aroT apyr apyra. [Ipu BbIoJHEeHHUH
INPAKTUUECKUX PadOT CTyAEHTaM Ipeajaraercs paboTa B MalbIX TpyIIax; TaKXKe HCIOJIb3YETCs
METO/1 MPOOJIEMHOT0 00YUYCHUSI.

Texymuii KOHTPOIb YCINEBAEMOCTH MPOBOAUTCA B (OpME 3JIEKTPOHHOTO TECTHPOBAHHS B
KOMIIBIOTCPHOM  KJIACCC J'II/I60 IMUCBbMCHHOI'0O TCCTHUPOBAHUA C HCIIOJIB30BAHUCM GYMa)KHBIX
HOCHUTEJICH.

JlJ1g TeKyIiero KOHTPOJIs yCIIeBaEMOCTH UCIIOIB3YETCSl pEUTUHT-KOHTPOIIb.

6. OHEHOYHBIE CPEIACTBA /IUISA TEKYIIETO KOHTPOJIA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUSI
JANCHUIVIMHBI U YYHEBHO-METOAUWYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

JIns TeKy1ero KOHTpoJIs yCIIEBAEMOCTH CTYJEHTOB HCIOJIB3YIOTCS PEUTUHI-KOHTPOJIb, & TaK
)K€ TIPOBEPOYHBIC PabOTHI (TECThI) HJIsi KOHTPOJISI CaMOCTOATENIbHON paboThl. [IpomMexyTouHoi

aTTecTalMel Mo UTOTaM OCBOCHMS JUCHUILIMHEI SBIISICTCS DK3aMEH.

IIpumepul 3a0anuti 01151 npogedeHUs peumune-KOHMpPOJIA:

Peittunr-konTposib Nel
1. Kakue akropsl BAMSIOT HAa BETMYUHY BHYTPEHHEH SHEPTUU KpUCTAILIA:
a)  THIN KPUCTAJUIMYECKOHN peIIeTKH
0) 3apsg MOHOB
B) MEXHOHHBIE PACCTOSHHUS
I) Bce MePEeUrCICHHbIE (PaKTOPHI
2. JIns KakMX MOHOB CIPABEJIMBO MOHATHE «TEPMOXUMHUYECKUH pagnycy:
a) KaTHOHOB
0) aHWOHOB
B)  OJHO3apsIHBIX KATHOHOB
I)  CJOXHBIX AHHOHOB
1)  CIIOKHBIX aHHOHOB c(heprueckoi opMbI
3. Uto Ha3bIBaeTCs BHYTPEHHEH dHEPTrUel KPUCTATUTMIECKON PEIIETKU:
a) TemioTa o0pa3oBaHMs | MOJIb CIIOKHOTO BEIIECTBA U3 MPOCTHIX BELIECTB

0) TerutoTa oOpa3oBaHus | MOJb CIIOKHOTO BEIIECTBA U3 HOHOB



B) TeruioTa o0pa3oBaHus 1 MOJb CI0XKHOTO BELIECTBA U3 MOHOB, HAXOJIAIIMXCS B ra3000pa3HOM
COCTOSIHUHT

4. Kakwue (akTophl BIUSIOT HA CTPYKTYPY KpUCTaLIA!

a) CTEXHOMETPHS COCAMHCHUS

0) THI XMMHUYECKO CBSI3H

B)  pa3Mepbl YaCTHIL

I)  BCe MepevyrcieHHbIe (PaKTOphI

)  HU OJIMH U3 MEPEUUCICHHBIX ()aKTOPOB HE BIUSIET

5. Menp mnactuyHee Boibppama. ITOT GaKT 0OBACHIETCSA TEM, UTO

a) Yy O3TUX METaJUIOB Pa3JIMYHOE 3JICKTPOHHOE CTPOCHHE

0) cylIecTBYeT pa3linuue B KPaeBbIX TUCIOKAIHIX

B) Y HUX pa3lINuHbIC KPUCTAITMICCKHE PEIETKU

6. DnemeHTapHas sueiika KpUCTAIUIMYECKON CTPYKTYPbI MPeJICTaBIIsAET cOO0i:

a) OCHOBHOW CTPYKTYPHBIH 3JIEMEHT, U3 KOTOPOTO IMOCTPOEH BECh KPUCTAILI

0) HamboJIee YacTO MOBTOPSIOIINICS U3 HECKOJIIBKUX 3JIEMEHT CTPYKTYPhI KpUCTAIIIA
B) JIEMEHT KPaeBOH qUCIOKaluu

7. KoopauHalMOHHBIM YHMCIOM Ha3bIBACTCS:

a) YHUCIIO MOBTOPSIOLINXCS JIEMEHTOB B CTPYKTYpE KpUCTaIlIa

0) YHCIIO MOJIOKUTENIBHO 3apsHKEHHBIX HOHOB B DJIEMEHTAPHOM sueiike

B) 4YMCJIO ONMKANIIMX COCEHUX aTOMOB B YIIAaKOBKE

8. IlnoTtHelmas ynakoBka BO3HHKAET KOTJa:

a) XMMHYECKas CBsA3b 00Ja/1aeT HEHANPaBIEHHOCThIO

0) XuMHUYecKas CBS3b 00JIaJjaeT HANPaBIEHHOCTHIO

B) XHMHYECKas CBsI3b THOPUAMUZUPYETCS MO MeXxaHu3My Spd

9. Ha kpuctauindeckyro CTpyKTypy K€paMUKH BIIUSIOT:

a) BEJIMYMHA 3JEKTPUUECKUX 3apsAA0B KATHOHOB U AHHOHOB CTPYKTYPbI

0) OTHOCUTENBHBIN pa3Mep KATHOHOB U AaHUOHOB CTPYKTYPHI

B) 00a3THX (aKTOpa OTHOBPEMEHHO

T) HU OJIUH U3 3TUX (HAaKTOPOB

10. ®moopur (Ca*?) mmeer CTPYKTYpY:

a) TpaHEIEHTPUPOBAHHYIO CTPYKTYPY, B KOTOPOU HOHBI F~ HaXoAaTCsl B BEpIIMHAX U IIEHTPAX
rpaHeii, B OKTa3IPHYECKIX IIyCTOTaX KOTOPOil paciosoxkensl HoHbl Ca*?

0) atom Ca HaXOJUTCS BHYTPH KyOa, 00pa30BaHHOTO BOCEMBIO aToMaMHu (pTopa

B)  wmonbl Ca*? pacronoxeHs B BOCEMH yIiax Ky0a, a HOHBI F~ PacronoKeHsl o IeHTpaM

LIECTH I'paHen

PeiituHr-koHTpOIH No2

1. IIpasuno FOM-Po3epu onpexnenser:



KOOPAWHAITUOHHOC YHUCJIIO HEMCTAJJIA B CTPYKTYPC

0) 3aBUCHUMOCTb JIEKTPOIIPOBOIHOCTH TBEPAOTO TEIA OT TEMIIEPATyPhI
B) TaKOTO MpaBHJIa HE CYNIECTBYET
2. B repMmuHax TeopuM IUIOTHEHIIMX YIAKOBOK CTPYKTYpa ajiMa3a ONMMUCHIBAETCS Kak:
a) [I'IK - rpanenenTpupoBanHas KyOndeckas yrnakoBKa
0) croucras CTpyKTypa
B) JWHEHHas CTPYKTypa
3. Tlomumopdusm — 3t0:
a) KOr/a BeIeCTBO CYIIECTBYET B HECKOJIBKUX KPUCTAIIMUECKUX (hopMax
0) XMMHUYECKHIA DJIEMEHT CYIIIECTBYET B BUJIE HECKOJIBKUX MPOCTHIX COCTUHEHUI
B) XWUMHYECKUH JIEMEHT IpH 00pa30BaHUU COCIWHEHHI C KUCIOPOIOM MPOSBISET IIEPEMEHHYIO
BaJICHTHOCTb
4.  Jlns KpUCTAJIJIOB XapaKTEePHBI:
a) aHU30TPOITHOCTH CBOMCTB U PE3KO BhIpa)KEHHAs TEMIepaTypa Mepexoa B KHUIKOE COCTOSTHHUE
0) M30TPOMHOCTH CBOMCTB M PE3KO BRIpAKEHHAs TEMIIEpaTypa Mepexoa B )KHUIKOE COCTOSIHHAE
B) M30TPONHOCTH CBOMCTB M HEKOTOPBII MHTEPBaAJ TEMIEPATyp MEPEX0a B KHUJIKOE COCTOSTHUE
5. Amopdnrbie BemecTBa:
a)  HM30TPOIHBI
0) aHW30TPOIHBI
6. K amopdHubIM BemecTBaM OTHOCST:
a)  JHCHEPCHBIC CUCTEMBI, METAJLIBI, Ta3bl
0) JAuCTEepCHBIC CHCTEMBI, OJIUMEPBI, CTEKIO00pa3HbIe BEIIECTBA
B) TOJHMMEPHI, CUTAJUIbI, METAJLIBI
7. K amop(hHO-KpUCTATUINIECKUM BEIIECTBAM OTHOCST:
a) rpadur
0) Oponza
B)  dapdop
r) IUHK
8. B xmaccudukanun nedextor mo Ban-bropeny Toueunsie neekThI 3TO:
a)  HyJbMEpHbIC
0) OTHOMEpHBIC
B) JBYMCpHBIC
)  TpexXMepHBIC
9. Hedextrl @penkens u LIoTTku oTHOCATCS K:
a) TOYCUHBIM
0) JIMHCHHBIM
B) TOBEPXHOCTHHIM
r) OOBEMHBIM



10. JIuclokanuu OTHOCATCS K:
a) TOYEUYHBIM JedeKTaM
0) nuHEHHbIM AedexTam

B) TOBEPXHOCTHBIM JeheKTam

PeliTunr-konTpons Ne3
1. TsepmodasHbie MPOLECCH MOTYT OBITH:
a)  TOJBKO TOMOT'€HHBIMU
06)  TOJIBKO reTepOreHHbIMU
B)  BO3MOJKHBI KAK TOMOT€HHBIE, TAaK M T€TEPOTCHHBIE MTPOIIECCHI
2. IIpomykt TBepaoha3HOTO MpeBpaIIeHus] MOXKET OTIIMYAThCS OT UCXOTHON (ha3bl:
a)  cocTaBoM (IPU COXpaHEHUH KOOPJIMHAIIMHA AaTOMOB B PEIIECTKE)
0)  CcTpyKTypoi u (pa3oBBIM COCTABOM
B)  KPHUCTAJUIMYECKOHN CTPYKTYpO# (KOOpAMHALMEN aTOMOB B PELIETKE)
T)  BCEMH IEPEUNCICHHBIMU MPU3HAKAMH
3. Ilo MexaHn3My NpoTEKaroIMIMX MPOLECCOB TBEPAO(Da3HbIe IPEBPAILEHH TOAPA3AEIAI0TCS Ha!
a)  auddysuonnsie u 6e3aubhy3noHHBIE
0)  KOTrepeHTHBIC U HEKOT'€pPEHTHBIC
B)  JIaKTAIMOHHBIC M SKCTPY3UOHHBIE
4.  BumseT 1M cOCTOSTHHE KPUCTALTUIECKOM pEeIIeTKH Ha  PEAKIHOHHYIO CIIOCOOHOCTH

TBEPABIX TEN?

a) BITUSICT

0) HE BIIUSCT

B) BIIUSIET JIUIIb IIpH Temiiepatype Bbiie 1000K

S. AXTUBHOE COCTOSIHUE TBEP/BIX TEJ XapaKTepHU3yeTCs:

a)  HaJIMYMeM HEPABHOBECHBIX JC(EKTOB

0)  orcyrcTBUEeM Ae(eKTOB

B) HaJIMYUEM TOJBKO HYJIbMEPHBIX AEPEKTOB

6.  Bmauser nu aucneprupoBaHue Ha CKOPOCTh TBEPAO(]a3HBIX IPOLECCOB?
a)  BIIHAET

0)  He BIHsET

B)  BJIMSET TOJHKO COBMECTHO C MUHEpaIH3aLUCH
7. Ha ckopocTh TBepaO(}a3HBIX peaKiii BIUSCT:
a)  TeMmmeparypa

0) JaBlICHHE

B)  COCTaB I'a30BOM CpeJIbl

)  BCE MepeurcieHHbIe PaKTOPbHI

8. da3o0BEIM Mepexoa0M BTOPOTO poaa HE SABJIACTCA:



a) nepexon criaBa Cu—ZN U3 ynopsiio4eHHOTO B pa3ynopsI0ueHHOE COCTOSTHHE TBEPIOTO

pacTtBopa

06)  mepexoxa antudeppomarnerrika (MnO) B mapamarHeTuk

B) IIEpEXO0Ji TUTaHATa OapHs W3 TETPAaroHAJbHONW MOAU(HUKAINKH B KyOHMUYECKYIO

(HECEerHEeTOAIEKTPHUK )

r) MEPEeX0]] XOJIECTEPUIXIIOpUIA U3 KHUIKOKPUCTAIUIMYECKOTO COCTOSIHHSI B OOBIYHYIO
KHUJIKOCTh

9. [IprmepoM TONOXMMUYECKON PEAKIIUU SABIIAECTCS:
a) Ag2C204 = 2Ag + 2C0O2

6) Pb(CH3C0O0)2 + H20 = PbOH(CH3COO) + H3COOH

B) Pbpap + Snap = PbSnonuxp

10. Kunernueckoe ypaBHEHHE X = Ktl/2 (tme X — KONMM4YecTBO 00pazOBaBIIETOCs IMPOIyKTa, t
— Bpems, K — KOHCTaHTa CKOPOCTH pEakIuM) OMHCHIBACT KMHETHKY peakiuu A + B = AB.
Kaxkoe u3 yTBepxaeHuil HeBepHOe?

a)  TOKa3aTesb CTETCHH Y2 YKa3bIBAET, YTO JIUMUTHPYIOUICH CTaAUEH PEaKIMU SBISETCS
muddyzust

6) xoncranTa K 3aBHCHUT OT TemmepaTyphl Ipoiiecca

B) JIUMUTHPYIOIICH CTAIUCH SIBISICTCS 3apObIIIICO0pa30BaHKE

F) KOHCTaHTa CKOPOCTHU 3aBUCUT OT CTCIICHU AUCIICPCHOCTU PCAI'CHTOB.

KoumponbHvie 6onpocwl 0715 nposedenuss npomMexcymouHol ammecmayuu (60npocsl K IK3aMeHY):
. X¥IMHsI TBEPJIOTO Tela, KaKk HayKa: [IeJId, 3a1a4u.

. Crekioo0pa3Hoe cocTosiHKE BellecTBa. MexaHu3M, yCIOBUS U IPUYMHBI 00pa30BaHHUS.

. Kpucrannnueckue Bemectsa. @opMbl CyIECTBOBAHNUS B IPUPOJIE.

. [lpunnunuansabie pazmuuns nepexto Openkens u HlorTku.

. OTnmuuTeNbHBIE 0COOCHHOCTH KPUCTAJUTMYECKIX BEIIECTB.

. XMMHUYECKUI COCTaB CTEKOJI, BIUSIHUE HA CTPYKTYPY.

. XUMHsI TBEPJIOTO TeJla KaK NpUKJIaJHas HayKa, 0OBEKT, IPeIMET U METO/IbI UCCIIEJOBAHUS.

. OTnmuuTenbHbIe 0CO0EHHOCTH aMOP(HBIX BEIIECTB.
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. bavokHUlA 1 TanbHUI TOPSIAOK, BIUSHUE HA CTPYKTYPY TBEPAOrO BEIIECTBA.
10. B3anmMoCBsI3b BHYTPEHHEN SHEPTUU U CBOMCTB KPUCTAJUIMYECKOTO BEIIECTBA.
11. dakTopsl, BIUAIONIAE HA CTEKIO00PAa30BaHKUE TBEPABIX BEIIECTB.

12. Kucnopo MOCTHUKOBBIN M KOHIIEBOH, BIMSIHUE HA CTPYKTYPY CTEKIIA.

13. dynpameHTanbpHas 3a1a4a XUMUK TBEPJIOTO TENa.

14. CTpykTypa CTEKOJ: TEOPUH, CBSI3b C COCTABOM.

15. XanpKoreHuaHbIe CTEKIIA.



16.KoBasieHTHBIH paanyc.

17. BnusiHue CTpyKTypbl KPUCTAJUIMYECKUX BEILIECTB HAa UX CBOWMCTBA.

18. Ctpyxktypsl ¢ KITY u c I'TIY.

19. ®akropsl, BAMSIONME Ha BEIUYNHY BHYTPEHHEH SHEpIUU KpHUCTala.

20. BiusiHue cTpyKTYpbl aMOP(HBIX BEIIECTB Ha X CBOWCTBA.

21. Nzomopdusm, nomumopdusm. [Ipumepsr.

22. MonudukaTopsl, UX BIUSHHE HA CTPYKTYPY U CBOHCTBA CTEKIIA.

23. BHyTpeHHsIs SHEPTUS KPUCTAIUNIMYECKON PEIIETKH.

24. TloHATHE «TEPMOXMMUYECKHUN PaJycy HOHA U €r0 IPUMEHEHUE.

25. ®axTOophl, BIUSIOMINE Ha CTPYKTYPY KpHCTaLIa.

26. lukn bopHa — ["abepa.

27. AHTUCTPYKTYpHBIE T€(PEKTHI.

28. Hecrexnomerpuueckue AeeKTHI.

29. CobcTBeHHbIE 1e(heKThl KPUCTANTHYECKUX BEIIECTB.

30.TepmoarHaMUYECKHE IPUUMHBI 1€(PEKTHOCTH peaNbHBIX KPUCTAITHYECKUX BEIIECTB.
31.Bo3MOKHOCTH M HEJIOCTATKU ypaBHEeHHs KarmycTuHCKOTO.

32. BaneHTHOE yCUIIHE CBS3H.

33.IIpuurHa pa3auyuil HIOHHBIX PAJNyCOB MO KJIACCHYECKON M COBPEMEHHOM HIKaIaM.
34. Ha npumepe ypaBHeHusi bopna — Maiiepa mepedrcianth (pakTopbl, BIUSIONIME HA HHEPTHUIO
KPUCTAJUIMYECKON PELIETKU.

35. OcobeHHOCTH COOCTBEHHBIX IE(DEKTOB KPUCTATNIMUECKUX BEIIECTB.

36. [IpaBuso ¢az. OnHo-, IByX- U TPEXKOMIIOHEHTHBIE 1HAarpaMMbl COCTOSTHHSL.

37. ®a30Bble MEepexo/Ibl IEPBOTO U BTOPOTO POAA.

38. Xapakrep BIUSHUSA AUCIOKAIUI B KpUCTaJJIe HA MEXaHUYECKUE CBOMCTBA TBEP/IBIX TEJl.
39. OcobeHHOCTH MTpeBpaIleHUH B TBEPABIX TENaX.

40. TepmoanHamMuKa TBepAO(a3HbIX IPEBPAILIECHUI.

41. 3aKOHOMEPHOCTH 3apOAbIIIC00pa3oBaHMs B TBEPA0(]a3HBIX CHCTEMAaX.

42. OCHOBHBIE TEOPUH POCTA KPUCTALIIOB U3 PACTBOPA.

43.0OCcHOBHBIC CTAJIUU POCTA KPHUCTAJUIOB U3 pacTBOpa.

44. KuneTn4yeckuid pexuM pocTa KpUCTAJIIOB.

45. JTuddy3noHHBIN pexXuM pOCTa KPUCTAIIIOB.

46. I'omorenHsble (ha30Bble NMpeBpallleHus (CIMHOAANBHBIN paciaa TBEPAbIX PACTBOPOB).
47. TBepaodasHble peakiuu, TMMUTUpyeMbie Tuddy3ucii.

48. TBepaoda3zubie npeBpaleHus 0e3 U3MEHEHHs COCTaBa.

49. Kuneruka TBepAo(hazHbIX peakiuil. OCHOBHBIE MOJIOXKECHHUS.

50. ®akTopsl, BIUSIONIME HA CKOPOCTH TBEPA0(]A3HBIX PeaKInii.

51. Moaenb TBepaoda3HbIX peakiuii o SHaepy U ee OCHOBHBIE MOAU(DUKAIIHH.

52. MeTo/bl aKTUBAIIUU TBEP/IBIX TEIl.



53. dakTopsbl, BIUAIOIINE HA CTEKIO00pa30BaHHE.

54. ®u3MKO-XMMHUYECKHUE IPOLECCHl B CTEKIIAX.

Bonpocwi 0na nposedenus KOHMPOJsL cCaMOCMOAMENbHOU pabomuyl:
Bapuanm 1.

1. IIpuHuMTB KIaccH(UKALUMU MaTEpPUAIOB B XUMHH TBEPJOTO Tela.
2. C KBaHTOBO-MEXaHHUYECKOM TOUKH 3peHUs 00bsCHUTE 0Opa3oBanue cBszeit Si-O B
3NIEeMEHTapHO# TeTpadapuueckoi rpymme  [SiO4].
3. OxapakTepu3yHTe OCHOBHBIE MOHSTHUSA, HUCIHOJb3yeMble MpPH ONUCAHUU CHUMMETPHUHU
KPHUCTAJJIOB: TPOCTPAHCTBEHHAs TpyIIa CHUMMETPUH, KpHUCTaUIOrpaduyeckuil kiacc, rpymma
BpaBa, kpuctamyeckas CucTeMa.
4. MoryT 51 CyLecTBOBaTh B IPUPOAE 0e31eeKTHbIE KPUCTAIIIBI?
5. I[lepeuncnure Mmexanu3mbl Tuddy3un B peaTbHOM KpUCTAILIE.
6. OxapakrepusyiiTe nmoHATUs «(haza» U «pa3oBoe paBHOBECHUEN.
7. llpuBeuTe aHAIMTHYECKUE 3aBUCHMOCTH, C IMOMOIIBIO KOTOPBIX MOXKHO OMHUCATh KHHETUKY
TBep10(a3HBIX PEAKITUH.
8. Kakumu TexHOMOrHYEeCKUMHU (aKTOpaMHU MOXHO pEryJIHpOBaTh CKOPOCTh TBEpAO(da3HbIX

B3aUMOICHCTBMIL?

Temamuxka npakmu4ecKkux 3aHAMUL.

3ansatuii Nel (2 yvac.). OCHOBHBIE NPUHIMIBI OMMCAHUS KPUCTAIIMUECKUX CTPYKTYp —
MOHHBIX KPHUCTAJJIOB, METAJUIMYECKUX KPHUCTAJUIOB, KOBAJEHTHBIX KPUCTAJJIOB, MOJIEKYJISIPHBIX
KpucTauioB. OCHOBHbIE CTPYKTypHble THMbL. IlnoTHeimmue ynakoBku. OnucaHue CTPyKTyp B
KOOPAMHALMOHHBIX Moau3ipax. OCHOBHbIE MOHATHUS, UCIIOJIb3YEMbIE IIPU OMUCAHUM CHUMMETPUU
KPHUCTAJUIOB! NPOCTPAaHCTBEHHAasa Tpylna CUMMETPUH, KpHCTaIOrpapruecKuii

Kiacc, pemerka bpaes, rpynna bpas, kpuctamnueckas cuctemMa.

3anarue Ne2 (2uac.). BuusHue xapakTepa XHUMHYECKOM CBSI3U Ha CTPYKTYpYy
KpucTayula. TuUmbl XMUMHMYECKON CBSI3M W KPUCTAIMYECKHX peweTok OCHOBHBIE TNPUHIUIIBI
ONHUCAHMs KPUCTAJUIMYECKUX CTPYKTYp — MOHHBIX KPHCTAJJIOB, METAUIMYECKUX KpPUCTAJIIOB,
KOBQJICHTHBIX KPHUCTANIOB, MOJIEKYJISIPHBIX KpUCTaUIOB. (OCHOBHBIE CTPYKTYpPHBIE THIIBI.
[omumopdusm u amnorpornus. DakTopsel, BIUSIONIME HA 00pa30BaHUE CTPYKTYPBI TBEPHABIX TEl.
DNEeKTpOHHAs CTPYKTypa TBEPABIX TeJl. 30HHAsI TEOPHUSI.

3anstue Ne3 (2 wac.). Kpucrammmueckue cTpyKTypbl TBepAbIX Ten. Kpucrammnaeckast
CTpykTypa MeTauioB. Kpucrammueckas crpykrypa kepamuku. CTpykTypa CHIMKaTOB B
KPUCTAIIMYECKOM COCTOSIHUU. MoJeKyspHble KpUcTaibl. EqUHUYHbBIE M TOTUKPUCTAIUIMYECKHE
Mmatepuaibl. AMopdHas 1 aMop(hHO-KpUCTAIIINYECKask CTPYKTYPBbI.

3ansate Ned (2 uyac.). TouyeuHble JedekTbl B KpucTauiaXx. TouedHble Ae(EKTsl,



00yCJIOBJIEHHBIE = HECTEXHMOMETpHEeW KpucTauloB. TodeuHble AedekTsl, 0O0yCIOBIEHHBIE
NPUCYTCTBHEM TPHUMECHBIX aToMoB. becropspoxk mo @Ppenkemo u Ilortku. duddys3us B
TBepAbIX Temax. Mexanmmbl auddysun. Koapduument muddysun. OHeprus axkTUBAIUH
muddysun. ucnokanuu. BausHue quciokanuii Ha MEXaHUYECKHE CBOMCTBA TBEPIBIX TE.

3anstue Neb (2 yac.). TBepaodaszusie peakiun. PeakiinoHHast cmocOOHOCTh TBEPBIX
BelIeCTB. TOMOXMMHYECKHE pEaKUUH. YIpPaBJICHHE PEaKIMOHHONH CIIOCOOHOCTBIO TBEPABIX
BellecTB. BiusHue Temneparypsbl, AaBJIEHUS, MEXaHMUECKOTro Bo3aeHCTBUSA. CHOCcOObI YCKOpEHUs

TBepAo(dazubix peakiuii. Kunetnka TBepaoda3HbIX peakiui.

7. VYEBHO-METOJNYECKOE 1 HTH®OPMAIIMOHHOE OBECITEYEHUE
T CIATITAHBI

a) OcHoBHasi iMTEpaTypa:
1. Cospemennas xumusi: yue6Hoe nocobue/Cparonckas JI.b. — M.:YMIDK/T, 2013. — 252 c.
http://www.studentlibrary.ru/book/ISBN9785922105828.html
2. Kpurep B.I'. M30panHble TIaBel XUMHH TBEpAOTro Tena: ydeOHoe mocooue/Kemeporo:
UznarensctBo KemI'V (KemepoBckuii rocynapctBennsiii yausepeuter), 2014, — 139 c.
3. Hupenncon B.I'. KBanToBas xumusi. Mosekyibl, MOJIEKYJISIPHBIC CUCTEMBI U TBEP/bIC Tella:
yaeOHoe mocobue/ M.: «Jlabopatopus 3nanmit», 2014. — 522 c.
0) JlonmosiHuTEIbHAS JIUTEpaATypa:

1. Hanomarepuaibl, HAHOCTPYKTYpbI, HaHOTexHONOoTHH./['yceB A.U. — 2-e m3x., ucnip. — M.:
OU3SMATIINT, 2009. — 416 c.
http://www.studentlibrary.ru/book/ISBN9785922105828.html

2. Kyspmuna JI.B.3agaunuk o XMMUH TBEpAOTO Tena: yuebHoe nocodbue/Kemeposo:
U3znarensctBo KemI'Y (KemepoBckuii rocynapcrBennsiit yausepeuter), 2010. — 64 c.

3. Kpucramnoxumus. Kpatkuii kypc: yueonuk/Ypycos B.C., Epémumn H.MU. - M.
N3narenbctBO MOCKOBCKOTO ToCyaapcTBeHHOro yHuBepcuteta, 2010. - 256 c. : wmn.

http://www.studentlibrary.ru/book/ISBN9785211054974.html

B) [Iporpammuoe o6ecnneuenue u UnTepHeT-pecypcebl:
1. http://www.scirus.com

http://www.iupac.org

http://www.anchem.ru

http://chemteq.ru/lib/book

http://www.elsevier.com

http://www.uspkhim.ru

http://www.strf.ru/database.aspx
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

B kauectBe ACMOHCTPAIIMOHHOI'O MaTepurajia UCIIOJb3YOTCA:

Jlexrun: OyMasKHBIH U 3JICKTPOHHBIN BapHAHT, MPE3CHTALIUH (CITalIbI).
[TpoBepounbie paboTHI (TECThI) — OyMaKHBII U AIEKTPOHHBIA BapHaHT.

PelTHHT-KOHTPOJIb — OyMa)kHBIN U 3JICKTPOHHBIM BapHaHT.

Eal A

Tabnuup! — 37€KTPOHHBIA U OyMaXKHbIN BapHaHT.

[Tporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC BO mno HampaBieHHIO
noaroroBku 04.03.01 «Xumus» (OakanaBpuar).

Pabouyro mporpamMmy cocTaBui cT. mpenogasarens Juaenko C.B.
Peniensent HayuHbli coTpyaHuKk OO0 «bMT», k.x.H. TpetbsikoB A. B.

[Tporpamma paccMOTpeHa 1 0100peHa Ha 3aceJaHuu Kadeapbl XUMHH

[TpoToxom Ne oT 201 r.

3aBenyromuii kadenpoii XuMun KyxTtun b.A.

PaGouast mporpamma paccMOTpeHa M OJI0OpEeHa Ha 3acelaHud Y4eOHO-METOAMYECKON KOMHUCCHH
HanpasneHus 04.03.01 «Xumus».

IIporokom Ne oT 201 r.

[Ipencenarens komuccun Kyxtun B.A.

JUCT IEPEYTBEPKTEHWA
PABOYEU ITPOI'PAMMBI JUCHUITIMHBI

PaGouas mporpamma ogoOpeHa Ha y4eOHBIN TOJ

OTOKOJ 3aC€OaHuA Ka(pCaphl N oT roga
II N

3aBenyrouwmii kadeapoii

PaGouast mporpamMmma ogoOpeHa Ha y4eOHBIN TOT

[Tpotoxon 3acenanus kadeapsl No OT roja

3aBenyrouwmii kadeapoit

PaGouast mporpamMmma ogoOpeHa Ha y4eOHBIN TOT

[Tpotoxon 3acenanus kadeapsl No OT roja



http://chemistry.narod.ru/

3aBenyroumii kadenpoit

PaGouas mporpamma ogoOpeHa Ha y4eOHBIN TOJ

[TpoTokon 3acenanus kadeapsr No oT roaa

3aBeayronuit kadeapoit




3. Kpucrannoxumus. Kparkwit kype: yueOuux/Ypycos B.C., Epémun HH. - M.
Hanarenscrso MockoBckoro rocyaapcrsennoro yumpepcutera, 2010, - 256 c. @ wmn
http://www.studentlibrary.ru/book/ISBN9785211054974. html

B) lIporpammuoe obecnevenne n Huarepuer-pecypesi:
1. http://www.scirus.com

http://www.iupac.org

http://www.anchem.ru

http://chemteq.ru/lib/book

http://www.elsevier.com

http://www.uspkhim.ru

http://www strf.ru/database.aspx

http://www.chem.msu.su
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8. MATEPHAJIBHO-TEXHHYECKOE OBECTIEMEHUE JHCIHILIHHBI

B kavectne ASMORCTPALIHOHHOIO MAaTEepHAIA HCITOJILIYIOTCH!

I, Jlexumn: Oymamueiil 1 ANEKTPOHHLI BAPHAHT, npeseHTaimn (caaiis).

[

Iposepounbie paboTel (TecTsl) — GyMaKHLIH 1 JTEKTPOHHLIN BAPHAHT.

PeliTHHr-KOHTPO/L — OyMAKHBIH H 2NEKTPOHHBIH BAPHAHT.

ol

Tabmuus: — ek TPOHHBIH 1 OyMaXHBIH BapHaHT.

IIporpamma coctasnena B coorsercteun ¢ TpeGosanuamu ®I'OC BO no wanpasneHuio
noaroroskn 04.03.01 «Xumuay (Dakanaspuar).

PaGouyio nporpaMmy cocTaBmi /QE}‘ { cr. npenoaasarens Jluaenxo C.B.

Feuemen'r—-r-\’/d*ﬁ_ { ; HayuHbiil coTpyanuk OO0 «BMTy, k.x.u. Tpersskor A. B,

[Iporpamma pacemorpena n ono6pena Ha 3acefannn Kadeapsl XHMHN
[Tporokon Ne 777 or 1%.0¥%, 201 i_r.
Jasenyiommit kadeapoi XuMHK Ll z‘:::amf Kyxtun B.A.

a

o

PaGouas nporpamMma pacemorpeHa u ojgo0peHa Ha 3acefanuu yueOHO-METOAHYECKOH KOMHCCHH
nanpasnaenus 04.03.01 «Xumusn,
[poroxon Ne_ 777 ot 76 0F. 2015 r.

o -
[Ipencenarens KOMHUCCHH L 4 %2  Kyxtan B.A.
-7 1

P




JIMCT NMEPEYTBEPACIEHHA
PABOYEN MPOTPAMMBI IUCIMATLIHHbI

PaGouvas nporpammMa onobpena na
[Tporokon sacenanns kadeape No
Sasenyrommii kadeapoi

yuebnsiit roa

Pabouas nporpamma ogodpena Ha
[Tporoxon sacenanus kadeapsi Ne
Sasenyiommit kadenpoi

Pabouas nporpamma onodpena Ha
[Iporokon 3acenanus Kaenpe Ne
Japenyiomnii kadeapoii

PaGouas nporpamma o00pena Ha
ITporokon sacenanna kaeape Ne
Saseayomuii kaeapoit

oT roaa
yuebublii roa
oT rojaa
yueOHBIit ros
oT roaa
yueOHbIi roa
oT rojaa




Peuensus

Ha pabo4yio nMporpamMmy AHCLMILTHHL]
«XHUMHS TBEPIOrO Tesay

HalpasiicHne noaroroskn 04.03.01 «Xumusy -
KBaTH(HKALIHA BBIYCKHHKA - Oakanasp,

COCTaBICHHYIO CT. npenoasatenem kadeaps xumun Bal'y Junenxo C.B,

Pabouas nporpamma amcummmmne « Xumus TBEPAOrO Tena» npeacrasiieHa
Ha petensuio kadeapoi xumun UTIMUBH Bal'V.

Pabouas nporpamma cocrout us 8 OCHOBHBIX pa3sjienos, cdopmymuposansl
LEIIH H 38/1a49H OCBOCHHS JIMCLMILTHHBIL

B paccmarpusaemoit nporpamme  m3noskemn: MECTO JHCHMIUIHHBI B
crpyktype OIIOIT BO; komnerenuuu obyuaiomerocs, popmupyembie B
PE3YJIbTATE OCBOCHMS JHMCUMILIMHBL CTPYKTYpa M COACpHAaHHEe JAMCLMIIMHLL, U
BHABI  3aHATHH. JlocTatouHo noapobHO  M3nokeHo CollepiKaHne  pasjiesion
AMCLHIUIHHBL, MMeeTcs Temartnka NPaKTHKyMa, pasjienbl 10 caMoCTOSTeNLHOI
pabore cTyaeHTa M OLEHOYHBIM CPE/CTBAM Ul TEKYILEro KOHTpPOJI, IIporpamma
CrocoOCTBYeT (POPMHPOBAHHIO CHCTEMEI TEOPETHYECKHUX 3HAHMI M NpaKTHYeCKHX
YMEHHH, OCYIUECTBACHHIO OOYuYeHHs XHMHH B obOpaszoBarenbHbIX YUpexaAeHHsX,
KYITYPHOMY, JHYHOCTHOMY PasBHTHIO CTYNEHTOB, NpeycMaTpHBaeT pasBuTHe
KOMMYHUKATHBHOH  HanpaBlneHHOCTH,  cBs3aHHON ¢ NO3HaBaTeNbHOI
AeATENILHOCTBIO,

Conepxanne nporpammsl obecreunsaer CO3daHHe M passBuTHe Ga30BbIX
YMEHUH H HABBIKOB JUIS HCTIOJB30BAHMS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHbIX
JAHCLHIUINH B npoecCHOHANbHOI ACATENILHOCTH, POpMHpOBaHMe npejcTasieHuii
HAYUHOTO MHPOBO33PEHHs Ha OCHOBE CHCTEMHBIX 3HAHMIl O cocrase, MeToAax
HCCICA0BANA, CTPOCHHH H CBOHCTBAX TBEp/IbIX Tell,

Peuensupyemass  paGouas fiporpaMma  no  «XHMHH TBepiOro Tenay
COCTAB/ICHA B COOTBETCTBHH C COBPEMEHHBIMH METOMAMH NeJarorn4eckmx
TEXHOJIOIHA.

Pabouas nporpamma mucummmns «Xumus TBEP/IOTO TeNa» COOTBETCTBYET
npeabasiseMeiM Tpebosannam OIOC BO.

Peuensenr
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