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1. HEJIX OCBOEHMU JUCIHUIIJIUHBI
LenssMu OCBOCHHS NHUCHIUIUIMHBI «XUMHUS TBEPAOTO Tela» SBISIOTCS. HM3YYCHHE OCHOB
XUMHH TBEPJIOTO Tejda U (OPMHUPOBAHUE y CTYJICHTOB HAYYHOTO MHUPOBO33PEHUS JIJII 00OCHOBAHHMS
METOJIOB CHHTE3a BEIIECTB C 3aJaHHBIM (Da30BBIM COCTABOM M CTPYKTYpPOH TMpH pPEUICHHU
KOHKPETHBIX 33/1a4, CBSI3aHHBIX C M3YUYEHUEM CBOWCTB U pa3pa0O0TKON HOBBIX MaTEPHAIIOB.
3agaun JUCIUILIMHGL:
® U3yYCHHE OCHOBHBIX THIIOB TBEPJBIX TEJ, UX OCOOCHHOCTEH U OOIIMX CBOMCTB;
® U3y4YeHHE CIIOCOOOB OMHMCAHUS CTPYKTYPHI TBEPBIX TEI,
® PACCMOTpPEHHE DHEPreTUKH XMMHUYECKOW CBSI3W B TBEPABIX TEJNaX M €€ BIMSHUS HA UX
CBOMCTBA;

¢ HU3YYCHHUC MCXAHHU3MOB U KUHCTUKU TBCpI{O(I)EBHBIX XUMHNYCCKUX peaKHHﬁ.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
JlucrumnimHa OTHOCUTCS K 0a30Boit yacTtu 6s0ka b1 ydyeOHoro miana.
JIaHHBI KypC OINUpPAETCS Ha 3HAHWS, MOJYYCHHBIC CTYJICHTaMU TIpU HM3Y4YCHHU (QU3UKH,
MaTEMATHUKHU, 4 TaKKC JUCIUIIIINH «HCOPFaHI/I‘-ICCKaH XUMUA», «CDI/ISI/I‘IGCKEUI XUMUA, «3.]'ICMCHTI>I

CTPOCHUA BCUICCTBAY, «AHamuTHIEeCKas XHUMUA», «Dusznueckue MCTOABI UCCIICAOBAHUA» U AP.

3. KOMIIETEHIIUA OBYYAIOHIET'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JNCHUIIINHBI
B mnpomecce ocBoeHuss JaHHOW TUCHUIUIMHBI CTYIEHT (GOPMUPYET U JEMOHCTPUPYET
cnenyromue obdmenpodeccuonansubie (OIK) u npodeccronanpurie (1K) kommereHMm:
® CIOCOOHOCTBHIO  HCIIONIB30BaTh  TOJyYEHHBIE  3HAHUS  TEOPETUUYECKUX  OCHOB
(GyHIaMEHTAIBHBIX Pa3/IeNIOB XUMHHU TIPU PELICHUH MpodeccuoHanbHbIx 3aaau (OI1K-1);
® BIJIQJICHUEM CHCTEMOM (yHIaMEHTAIbHBIX XuMHuueckux nousatuit (IK-3);
® CHOCOOHOCTBIO TONyYaTh W 00palaThIBaTh peE3yibTaThl HAYYHBIX OSKCIEPUMEHTOB C
MIOMOIIBI0 COBPEMEHHBIX KOMITBbIOTEpHBIX TexHoorui (ITK-5).
B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI O0YUaIOLIUIICS T0JKEH IEMOHCTPUPOBATH CIIETYIOIINE
pe3yabTaThl 00pa30BaHUS:
1) 3HaTh OCHOBHBIE METOJBI CHHTE3a, CBOMCTBA M OOJACTH MPUMEHEHHS TBEPAbIX MaTepUajoB
(OIIK-1);
2) yMeTb MHCIOJNb30BaThb OCHOBHBIE METOJbl YIPABIEHUS PEAKIMOHHOM CIIOCOOHOCTHIO
tBepaodaszubix pearenros (I1K-3);
3) BiameTh METOAaMHM CHHTE3a TBEpPIbIX BEIIECTB C 3aJaHHBIM (ha30BBIM COCTaBOM H

crpykrypoii (I[TK-5).



4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI "XUMUSA TEJIA"

OO011ast TPy T0EMKOCTh TUCIUTUIMHBI COCTaBISIET 5 3aueTHbIX enunwil, 180 gacos.
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peaKIuii.
Bcero 24 24 96 16/33,3 Ok3ameH (36)

Coaepxanue Kypca
1. Conepxanue u 3anaun AUCUMILIUHBL. OOBEKTHI, MPEAMET U METOAbI uccienoBanus. Mcropus
pPa3BUTHUS U BKJIAJl OTEYECTBEHHBIX yYEHbIX. OU3NKO-XUMUYECKUN aHaIU3. TepMUYECKUN aHaAIM3.
Judpakius peHTreHoBcKoro u3nydeHus. Knaccudukaius MatepraloB B XUMUU TBEPAOTO Tena.
Kpucrammmueckue n amop¢Hble BeliecTBa — OOIIME CBOWCTBA M OTIMYUTEIbHBIE OCOOEHHOCTH.
Crexinoo0pa3HOe COCTOSTHHE, CTEKIIA U CUTAJUIBI.
2. XumMu4eckast CBsi3b B TBEP/IbIX TeJax.
®daxkTophl, BIMSIOMIKE Ha OOpa3oBaHHE CTPYKTYpbl TBepAbiX Tel. CBS3b CTEXHOMETPUU U
CTPYKTYphl. THUIIBI XUMUYECKON CBSI3U M KPUCTAJUIMUECKUX pelIeToK. MoJieKyJsspHble KPUCTAILIbI.
Honnas cBA3b U MOHHBIE CTPYKTYpbl. KoBanmeHTHas CBsA3b M aTroMHbIe pemeTku. KoBaneHTHbIN
pamuyc ¥ WOHHBIA paamyc. YpaBHeHue CaHaepcoHa. 3aKOHOMEPHOCTH 00pa3oBaHUS MOHHBIX
CTPYKTYp. OHeprus penieTku HOHHOrO KpucTayia. YpaBHeHME bopHa U ypaBHEHHE
Kanyctunckoro. Metaminueckasi CBSI3b U CTPYKTypa METAIUIOB. DJIEKTPOHHAsL CTPYKTYpa TBEPABIX
TeJ. 30HHas Teopusi. 30HHAsS CTPYKTypa METAJUIOB U MOy TPOBOJHUKOB.
3. Kpucrannnueckue CTpyKTypbl TBEPJIBIX TEI.
Knaccudukanuss croco6oB omucanus. Kpucramnumdeckas pemieTka W dJIEeMEHTapHas sdeika.
OCHOBHBIE THUITBI KPUCTALIUYECKUX PEMIETOK. Teopus MIOTHEHIINX yHNakoBOK. Kpucraminueckas
CTpyKTypa wMeTaiioB. Kpucrtainumyeckass crpykTypa KepamMuku. CTpyKTypa CHIMKAaTOB B
KPUCTAITMYECKOM COCTOSIHMHM. MOJeKyIsapHble Kpuctauibl. [lomuMopdusm u  ammoTporws.
EnvHuYHBIE W TOJMMKPUCTAJUIMYECKHE MaTepuanbl. AMopdHas W aMop(HO-KpHCTaITHIeCKast
CTPYKTYpBHI.
4. ledekThl CTPYKTYPBI TBEP/BIX TEIL.
CoBepilieHHBIE W peanbHble KpUCTALIBL. OOmue mpencraBieHus o nedeKkrax B KpUCTAIIIaX.
[IpuunHbl BO3HUKHOBEHUs W Kiaccudukanus nedextoB. Hymb-, oqHO-, OBYyX- U TpeXMEpHBIC
nedexTsl. AccouuupoBaHHble AedekThl. JlepekTsl coOcTBEHHOTO pasymnopsaodeHus. JledexTs
IBIDKCHUS. AHTHUCTPYKTypHBIE aedektbl. Toueunbie aedextsl. CBOWCTBa, oOmpenesieMble
ToueyHbIMU Aedextamu. [ducnokanuu. Mcrounuku obpazoBanus Auciokaiuii. CBoiicTBa TBEPIbIX
Tel, ompenenseMble nuciokanuen. Ilnockue nedextsl. OCHOBHBIE BHIIBI OOBEMHBIX J1€(EKTOB.
Brmusane wx Ha cBoiicTBa TBepAbix Ten. Hecrexmomerpuueckue npedexter. duddysus B
KpHUCTaJUIAX.
5. TBepmoda3zHbie MPOLECCHI.
Oco0OeHHOCTH TIpEBpAIICHHU B TBEPIBIX TeNaxX. J(MarpaMMbl COCTOSIHUS T€TEPOTE€HHBIX CHUCTEM —
o0mme CBeNeHUs, THIIWMYHBIE TMpHUMEphl. TepMoauHaMu4yeckne OCOOEHHOCTH TBEpao(]a3HBIX
MPOIIECCOB. 3apojbleo0pa3oBanrue B TBepAoQa3HbIX cucTemax. Poct kpucramioB. ['omoreHHbIe

¢dazoBble mpeBpamieHus. Peakuuu B TBepAO(a3HBIX cHCTeMaX, JUMUTHpyeMble IuQy3uei.



TBepaocdasnele mnpeBpaiieHuss 0e3 H3MeHeHus cocraBa. KuHermka TBepao(]a3HBIX peakIMid.

MGTO,Z[BI AKTUBAIlUU TBEPABIX TCII.

5. OBPA30OBATEJIBHBIE TEXHOJIOTI'MA

[MpenoaHeceHne TEOPETUIECKOTO MaTepHaa OCYIIECTBISCTCS KaK B BUJIC YCTHBIX JICKIIMH, TaK
U C IPUMECHEHHEM D3JIEKTPOHHBIX CpencTB oOydueHms. [Ipu m3ydeHHMM TEOpeTHYecKoro Kypca
ucrions3yrorcs |T-MeTonpl - TNpUMEHEHHe KOMIBIOTepOB Ui AocTymna K VHTepHeT-pecypcawm;
MaTepuabl JIEKIUI MPEACTaBISIOTCS B MHTEPAKTHBHOM (hopMme.

IIpy npoBeneHUM NPAKTUYECKUX 3aHATHM 10 PSAY TEM HCIIOIB3YETCsS OIEpEKaroIas
caMoCTosTeNIbHAs paboTa - CTYJICHTHI MOTY4YalOT 33JaHie Ha M3YYCHHUE HOBOTO MaTepHaia J0 €ro
U3JIOKEHHS Ha JIeKIuH. [IpakThdeckne 3aHATHS HPOBOAATCS C NMPHUMEHEHHWEM DPOJIEBBIX UTpP, B
KOTOPBIX CTYJCHTBHI TECTUPYIOT 3HaHHS ApYyr Apyra u oOy4aroT Apyr apyra. Ilpu BbImonHEHHH
NPaKTUYECKUX pabOT CTyAEHTaM Ipenjaraercsa padoTa B MalbIX TIpPYMIAX; TAKXKe HCIOIb3yeTCs
METOJ MTPOOJIEMHOTO O0YUYCHHS.

Tekymuii KOHTPOJIb YCHEBAEMOCTH NPOBOIUTCA B (OpPME SIICKTPOHHOTO TECTUPOBAHUS B
KOMITBIOTEPHOM ~ KJIacCe€ JIMOO TIHMCHMEHHOTO TECTHPOBAaHUS C HCIIOJIB30BAHUEM OyMasKHBIX
HOCHUTEJIEH.

JInst TeKy1ero KOHTpoJIsl yCIeBaeMOCTH UCTOJIb3YETCA PEUTHHT-KOHTPOJIb.

6. OHEHOYHBIE CPEJACTBA /IUISA TEKYIIETO KOHTPOJIA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUSI
JANCHUIVIMHBI U YYHEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Jl1st TeKy1ero KOHTPOJIsl yCIIEBAEMOCTH CTYJI€HTOB UCHOJb3YIOTCS PEUTUHT-KOHTPOJIb, a TaK
e MpPOBEPOYHBbIC PaOOTHI (TECTHI) Ui KOHTPOJS CaMOCTOATEIbHOW paboThl. [IpoMeKyTOUYHOI

aTTecTalMel 1Mo UTOTraM OCBOCHMS JUCHUILIMHEI SIBIISIECTCS DK3aMEH.

IIpumepul 3a0anuti 01151 npogedeHUs peumune-KOHMpPOIA:

Peittunr-konTposib Nel
1. Kakue akTopsl BAUSAIOT Ha BEIMYNHY BHYTPEHHEH 3HEPTUU KpUCTaslia:
a)  TUI KPUCTAIIMYECKON PELIeTKU
0) 3apsa MOHOB
B) MEKHOHHBIC PACCTOSHUS
I) BCE NMepPEeUHCIICHHbBIE (PaKTOPHI
2. Jlns KaKuX MOHOB CIIPABEJIMBO MOHATHE «TEPMOXUMHUUYECKUN PaIuyCH»:
a) KaTHOHOB

0) aHUOHOB



B)  OJHO3apSIHBIX KATHOHOB
I)  CJOXHBIX AHHOHOB
I)  CIIOKHBIX aHHOHOB c(heprueckoir HopMbI

3. Uto Ha3bIBaeTCs BHYTpPEHHEHN dHEPTrUel KPUCTATUTMIECKON PEIISTKH:

a) TermaoTa oOpa3oBaHus 1 MOJb CII0)KHOTO BEIIECTBA U3 MPOCTHIX BEIIECTB
0) TerutoTa oOpa3oBaHus | MOJb CIIOKHOTO BEIIECTBA U3 HOHOB

B) TeruioTa 00pa3oBaHUs | MOJB CI0KHOTO BEUIECTBA U3 HOHOB, HAXOISIIMXCS B Ta3000pa3HOM
COCTOSTHUU

4. Kaxkue ¢akTopbl BIUSIOT Ha CTPYKTYPY KpHCTallIa:

a)  CTEXHOMETPHSI COCAMHEHHUS

0) THIT XUMHUYECKOH CBSI3H

B) pa3Mephl YaCTHI]

I)  BCe MepeyucIeHHbIe (PaKTOPHI

1)  HH OJUH M3 NEPEUUCICHHBIX ()aKTOPOB HE BIIUSAET

5. Menap mractuaaee BosibPppama. IToT GakT 0OBICHIETCS TEM, YTO

a) Yy O3THUX META/UIOB Pa3IUYHOE JCKTPOHHOE CTPOCHHE

0) CylIecTBYeT pa3inune B KPAeBbIX TUCIOKAIHIX

B) Y HHX pa3JIMYHbIC KPUCTAILUTHYCCKHUE PEIICTKH

6. DnemenTapHas sueiika KpUCTAIUIMYECKON CTPYKTYPBI MPECTaBIIsET COO0ii:
a) OCHOBHOW CTPYKTYPHBIH JIEMEHT, U3 KOTOPOTO IMOCTPOEH BECh KPUCTAILI
0) HamboJIee YaCTO MOBTOPSIONIUICS U3 HECKOJIBKUX 3JIEMEHT CTPYKTYPhI KpHCTAIIA
B) DJIEMEHT KpaeBOM JUCIOKALUU

7.  KoopanmHalmoHHBIM YHCIOM Ha3bIBACTCS:

a) YHUCIIO MOBTOPSIONINXCS JIEMEHTOB B CTPYKTYpE KpUCTAILIA

0) YHUCIIO MOJOXKUTEIBHO 3apsKEHHBIX HOHOB B DJIEMEHTapHOH siueiike

B) 4YMCIO OMIKANIIMX COCEHUX aTOMOB B YITAKOBKE

8. IlnoTHelmas yrnakoBKa BO3HUKAET KOTa:

a) XHMHYECKas CBs3b 00JaaeT HEHANPABIEHHOCTHIO

0) XMMHYECKas CBS3b 00J1aaeT HAPABICHHOCTHIO

B) XHMHYECKas CBsI3b TMOPUAUZUPYETCS MO MeXaHu3My Spd

9. Ha KpuCTaJUIMYECKYIO CTPYKTYPY KEPaMUKHU BIIUSIOT:

a) BEIMYMHA DJIEKTPUUECKUX 3apsA0B KATHOHOB U AHUOHOB CTPYKTYPBI

0) OTHOCHUTENbHBIN pa3Mep KaTHOHOB U aHHOHOB CTPYKTYPBI

B) 00a3Tux pakTopa 0OJHOBPEMEHHO

T) HHU OJIUH U3 THX (aKTOPOB

10. ®mroopur (Ca+2) HMEET CTPYKTYpY:

a) TpaHELEHTPUPOBAHHYIO CTPYKTYPY, B KOTOPOU MOHBI F HaXxoasaTCs B BepLUIMHAX U IIEHTpaxX

o o +2
T'paHCH, B OKTa3APHUUCCKUX ITYCTOTAX KOTOPOU PACIIOJIOKCHBI HOHBI Ca



0)
B)

atoM Ca HaxoAMTCs BHYTpU Ky0a, 00pa30BaHHOTO BOCEMbIO aTOMaMu (TOpa

2 -
ronbl Ca’* pacronokeHsl B BOCBMHU YIiiax Ky6a, a MOHBI F~ pacroIokeHsl MO LEHTpaM

LIECTH TpaHen

Pelitunr-konTponas Ne2

1. IlpaBuno KOm-Po3zepu onpenenser:

a) KOOpAMWHAIIMOHHOE YMCIIO HEMETallla B CTPYKTYpe

0) 3aBUCHUMOCTb JIEKTPOIIPOBOJHOCTH TBEPAOTO TENA OT TEMIIEPATYPHI

B) TaKOro MpaBHJia HE CYLIECTBYET

2. B repMmmHax TeOopHH IUIOTHEUIIMX YIAKOBOK CTPYKTYypa ajiMa3a OIMHUCHIBACTCS Kak:

a) [I'IK - rpaneneHTpupoBaHHas KyOM4ecKas yrnakoBKa

0) cioucras CTpyKTypa

B) JMHEWHas CTPyKTypa

3.  Homumopdusm — 3t0:

a) KOrJa BEIIECTBO CYIIECTBYET B HECKOJIBKUX KPUCTALNTUIECKUX (hopmax

0) XMMHYECKHH 3JIEMEHT CYIECTBYET B BUJIE HECKOJIBKUX MIPOCTBIX COETUHEHUIN

B) XUMHYECKUH 3JIEMEHT INpH 00pa30BaHUU COCAUHEHHH C KUCIOPOIOM HPOSIBISET IEPEMEHHYIO
BAJICHTHOCTb

4. JInst KpUCTaJJIOB XapaKTEPHBI:

a) aHW30TPOITHOCTH CBOMCTB M PE3KO BhIpaKEHHAs TEMIIepaTypa Mepexoa B KHUIKOE COCTOSHHE
0) M30TPOIHOCTH CBOMCTB U PE3KO BhIpa)KEHHAs TEMIIEpaTypa NEPEeXoa B XKUIKOE COCTOSIHUE
B) M30TPOMHOCTH CBOMCTB M HEKOTOPBII HHTEPBaAJ TEMIEpaTyp Mepexoa B KHUJIKOE COCTOSTHUE
5. Amopdusbie BeniecTna:

a)  M30TPOIHBI

0) aHM30TPOIHBI

6. K amopdubIM BemecTBaM OTHOCST:

a)  JIUCIIEPCHBIC CHUCTEMBbI, METAJUIbI, Ta3bI

0) JUCIepCHBIC CUCTEMBI, MOJMMEPBI, CTEKJI000pa3HbIC BEIIECTBA

B)  IOJHMMEPBI, CHTAIUIBI, METAJIIBI

7. K amop(dHO-KpUCTATNINYECKUM BEIIeCTBAM OTHOCST:

a) rpadur

0) Opon3za

B)  tapdop

r) IMHK

8. B xnaccudukanuu nedgextoB mno Ban-bropeny Toueunsie nedekThl 3T0:

a)  HyJIbMECpHBIC

0) oaHOMEpHBIE

B) JBYMEpHBIC



TpEXMEpPHbIE

Hedextst Openkenst u LIIOTTKU OTHOCSTCS K:
TOYEYHBIM

JIMHEHHBIM

MMOBEPXHOCTHBIM

00bEMHBIM

Jlucnokamuy OTHOCATCS K:

TOYCYHBIM JedeKTam

JUHEHHBIM nedexTam

MIOBEPXHOCTHBIM AepeKTam

Peittunr-koutposs Ne3
TBepaogazHblie mpoLecchl MOTYT ObITh:
TOJIBKO TOMOT€HHBIMH
TOJIBKO T'€T€POreHHBIMU
BO3MOYHBI KaK TOMOT'€HHBIE, TAK U T€TEPOTr€HHbIE MPOLIECCHI
ITpoaykT TBepaodhazHOro MpeBpaIeHHsI MOKET OTJIMYATHCS OT UCXOJHOM (asbl:
cocTaBoM (TIpH COXpPaHEHUH KOOPIMHALMU aTOMOB B PEIIETKE)
CTPYKTYpPO# 1 (ha30BBIM COCTaBOM
KPUCTAIIMYECKON CTPYKTYpOH (KOOpJMHALME aTOMOB B PEILIETKE)
BCEMHU NIE€PEUUCICHHBIMU ITPU3HAKAMHU
[To MexaHu3My MpOTEKAIOIIUX MPOLECCOB TBEpAO(a3HbIe MPEBPALICHUS OAPA3IEIAIOTCS Ha:
middy3nonnsie u 6e3nudppy3noHHbIE
KOT'€pEHTHbIE U HEKOTEPEHTHBIE
JAKTaLlMOHHBIE U 3KCTPY3HOHHBIE

Bnuser nu coctosaue KpI/ICTaJ'IJ'II/I‘{eCKOI\/'I pCICTKN Ha PCAKIIUOHHYIO CIIOCOOHOCTD

TBEPAbIX TEN?

a)
0)
B)
S.
a)
6)

BIIHSIET

HE BIIUSET

BIIMSET JUIIb Npu Temiepatype Boie 1000K

AKTHUBHOE COCTOSIHUE TBEPABIX TEJl XapaKTepU3yeTCs:

HAJIMYHEM HEPaBHOBECHBIX E(PEKTOB

OTCYTCTBHEM JI€(EKTOB

HAJINYMEM TOJIBKO HyJIbMEPHBIX Ae(PEKTOB
Brnusier nmu qucnieprupoBaHue Ha CKOPOCTh TBEPA0(]a3HBIX POLIECcCOB?
BIIHSIET

HE BIIUSET

BJIHACT TOJIBKO COBMCCTHO C MHHCp&J’IHS&HHGI’I



7. Ha ckopocTb TBepa0O(ha3HBIX PEAKIUi BIUSICT:
a)  TeMmIeparypa

0) [maBieHHE

B)  COCTaB ra30BOM CpeIbl

I)  BCe IepevyuclieHHbIe (HaKTOPbI

8.  ®a30BBIM MEPEX0I0M BTOPOTO POJa HE SIBISICTCSL:

a) nepexon criaBa Cu—ZN U3 yrnopsioueHHOr0 B Pa3ynopsA0YCHHOE COCTOSIHHE TBEPAOTO

pacTtBopa

6)  mepexox antudeppomarnerrka (MnO) B mapamarHeTuk

B) Tepexo] TUTaHaTa Oapusi W3 TETPArOHAIbHOH MOAM(UKAINK B KyOHYECKYFO

(HEeCEeTHEeTO3JIEKTPHK )

r) [epPEeX0/ XOJCCTePUIXIIOPUIA M3 JKUIKOKPHCTAUIMIECKOTO COCTOSHUSI B OOBIYHYIO
KUIKOCTh

9. [IprMepoM TONOXMMUYECKON PEAKIIUU SBIIAECTCS:

a) Ag2C204 = 2Ag + 2C0O2
6) Pb(CH3CO0)2 + H20 = PhOH(CH3COO0) + H3COOH
B) Pbrap + Shap = PbSnonukp

10. Kunernyeckoe ypaBHEHHE X = Ktl/2 (rme x — xKonu4yecTBO 00pa30BaBILEroCs MPOIYyKTa, t
— BpeMsl, K — KOHCTaHTa CKOPOCTH PEaKIMM) ONUChIBAET KMHETUKY peakuun A + B = AB.
Kaxoe u3 ytBepxaenuii HeBepHOe?

a)  TOKa3aTejb CTENEHH Y2 yKa3bIBAaeT, UTO JIUMUTHUPYIOLIEH CTaAuel peakiuu SBISETCS
muddys3us

0) xoncranTa K 3aBHCHT OT TemmepaTypsl IIporiecca

B) JUMMTHUpYIOILEH cTaaueil aBisieTcs 3apo/ibiinieo0pa3oBaHme

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

Konmponvhuvle 6onpocwi 0111 npoeedenis npomMelcymoyHol ammecmayuu (0npocsl K IK3AMEHY):
. XUMHUs TBEPIOTO Teja, KaK HayKa: LEJH, 3a1a4Hy.

. Crekioo0pa3Hoe cocTosiHUE BellecTBa. MexaHu3M, yCIOBUS U IPUYMHBI 00pa30BaHHUs.

. Kpucrannnueckue Bemectsa. @opMbl CyIIECTBOBAaHNUS B IPUPOJIE.

. [lpuamMmuansaeie pasmuuns nedexto Openkens u HlorTku.

. OTnnuuTeNnbHbIE 0COOEHHOCTH KPUCTAJUIMYECKHX BEILECTB.

. XMMUYECKHUH COCTaB CTEKOJI, BIUSIHUAE HA CTPYKTYPY.

. X¥IMHS TBEPJIOTO Tella KaK MPUKIaIHas HayKa, 00BEKT, IPEIMET U METOJIbI UCCIICAOBAHMS.

. OTnmuuTeNbHBIE 0COOEHHOCTH aMOP(HBIX BEIIECTB.
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. BavwoxHUNA U TanbHUI TOPSIAOK, BIUSHUE HA CTPYKTYPY TBEPAOrO BEIIECTBA.



10. B3auMocCBs13b BHYTPEHHEW YHEPTHH U CBOMCTB KPUCTAJUIMYECKOTO BEIIECTBA.

11. ®akTopsl, BIUSIONINE HA CTEKI000pa30BaHUE TBEPIBIX BEIIECTB.

12. Kucmopo MOCTHKOBBIN M KOHIIEBOH, BIMSIHUE HA CTPYKTYPY CTEKJIA.

13. ®yHnameHTanbHas 3aja4a XUMUAKA TBEPAOTO Tea.

14. Knaccudukanus TBepAbIX Te.

15. Kpucramimueckue u aMmop(HbIe TBEpbIE TEA.

16. IIpupoaHbIe KAMEHHBIE MaTEPHAIIbI.

17. CtpykTypa CTEKOI: TEOPUH, CBSA3b C COCTABOM.

18. XanpKoreHuaHble CTEKIIA.

19. MeTannnyeckue cTekia.

20. MeTozp! HiccIeTOBaHUS TBEPBIX HEOPTAHUIECKUX BEIIECTB.

21. Tepmuueckuil aHaIU3.

22. ludpakuus peHTT€HOBCKHUX IJTydeu.

23. KoBasieHTHBIH paaunyc.

24. BnustHEe CTPYKTYPBI KPUCTAJUTMYECKHIX BEIIECTB HAa MX CBOKCTBA.

25. Ctpyxkrypsl ¢ KITY u c T'TIV.

26. MakTopbl, BIUAIONIME HA BEIMYNHY BHYTPEHHEH HEPTUU KpUCTaIIa.

27. BnustHue CTpYKTYpbl aMOP(HBIX BEIIECTB HA MX CBOMCTBA.

28. Nzomopdusm, nomumopdusm. [Ipumepsr.

29. MoaudukaTopsl, UX BIUSHHE HA CTPYKTYPY U CBOMCTBA CTEKIIA.

30. BHyTpeHHss SHEPTHs KPUCTALTHYECKON PEIICTKH.

31. IloHATHE «TEPMOXMUMHUYECKUI PaInyC)» UOHA U €T0 MPUMEHEHHUE.

32. ®akTOophl, BIUSIOMINE HA CTPYKTYPY KpHCTaLIA.

33. Iuxi bopua — I'abepa.

34. AHTUCTPYKTYpHBIE T€(PEKTHI.

35. Hecrexuomerpuueckue neeKThI.

36. CobcTBeHHbBIE 1e(heKThl KPUCTATNINIECKUX BEIIECTB.

37.TepmoarHaMUYECKUE TIPUUMHBI 1€(PEKTHOCTH peaNTbHBIX KPUCTAITHYECKUX BEIIECTB.
38.Bo3M0OKHOCTH M HEZIOCTATKU ypaBHEeHHs KarmycTuHCKOTO.

39. BanentHoe ycuiue CBS3H.

40.ITpuunHa pa3aTuuuii FOHHBIX PAJIYyCOB IO KJIACCHYECKOW U COBPEMEHHOH IIKaJIaM.
41. Ha npumepe ypaBHeHust bopHa — Maiiepa nepedyuciauTb (akToOpbl, BIMSIOINIMNE HA 3HEPTUIO
KPUCTAJUIMYECKON PEIIETKH.

42. OcoOeHHOCTH COOCTBEHHBIX 1€(PEKTOB KPUCTATIINIECKUX BEIIECTB.

43. TIpaBuiio a3. OxgHO-, ABYX- M TPEXKOMIIOHEHTHBIE JUArPAaMMbl COCTOSIHUSI.

44. ®a3oBbie MEPEX0/Ibl IEPBOTO U BTOPOTO POJa.

45. XapakTep BAMSHUS TUCIOKAIMNA B KPUCTAJIJIE HA MEXaHUYECKHE CBOMCTBA TBEPBIX TEIl.

46. OcoOeHHOCTH MpeBpaIlIeHUI B TBEP/IbIX TeIax.



47. TepmoanHaMuKa TBepAO(a3HBIX MPEBPAILICHUH.

48. 3aKOHOMEPHOCTH 3apOAbIIIC00pa3oBaHMs B TBEPA0(]A3HBIX CHCTEMAX.

49. OCHOBHBIE TCOPHH POCTA KPUCTAIIIIOB U3 PacTBOpA.

50.0cHOBHBIE CTaUU POCTa KPUCTAIIIOB U3 pacTBOpa.

51. Kunernueckuii pexuM pocTa KpUCTAJIIOB.

52. Tndgdy3noHHBII pekuM pocTa KPUCTAILIOB.

53. 'omorennsIe (pa3oBbie MpeBpaleHus (CIMHOAAIBHBIN paciaj] TBePAbIX pAaCTBOPOB).
54. Tepaoda3zHbie peakiuu, JUMUTHPYEeMble TU(y3Hei.

55. TBepnodaszusie mpeBparieHus 0e3 U3MEHEHHS COCTaBa.

56. Kuneruka tBepaoda3ubix peaxipii. OCHOBHBIE TOJI0KEHUSI.

57. ®akTOpHl, BIMUSIOMINE HA CKOPOCTh TBEPAO(]PA3ZHBIX peaKLUi.

58. Moaenb TBepaoda3HbIX peakiuii o SHAepy U e OCHOBHBIE MOAU(DUKAIIHH.
59. MeTo/bl aKTUBALIUU TBEPABIX Tell.

60. dakTopsbl, BAUIIONINE Ha CTEKIO00pa30BaHHE.

Bonpocbi 0na npogedenus KOHMpPos CAMOCMOAMENbHOU padbombl.:
Bapuanm 1.

1. IIpuHuMDBI KIaccH(PUKALMU MaTEpPUAIOB B XUMHH TBEPJOTO Tea.
2. C KBaHTOBO-MEXaHHUYECKOM TOUKH 3peHUs 00bsCHUTE 0Opa3oBanue cBszeit Si-O B
3NIEeMEHTapHO# TeTpadapuueckoi rpymme  [SiO4].
3. OxapakTepu3yHTe OCHOBHBIE MOHSTHUSA, HUCIHOJb3yE€Mble MpPH ONUCAHUU CHUMMETPUHU
KPHUCTAJJIOB: TPOCTPAHCTBEHHAs TpyIIa CHUMMETPUHU, KpHUCTaLUIOrpaduyeckuil kiacc, rpymma
BpaBa, kpucrayeckas CucTeMa.
4. MoryT 51 CyLecTBOBaTh B IPUPoAe 0e31eeKTHbIE KPUCTAIIIBI?
5. Ilepeuncnure Mmexanu3mbl Tudy3un B peaTbHOM KpUCTAILIE.
6. OxapakrepusyiiTe moHATUs «(haza» U «pa3oBoe paBHOBECHUEN.
7. llpuBeuTe aHAIMTHYECKHE 3aBUCHMOCTH, C IMOMOIIBIO KOTOPBIX MOXKHO OMHUCATh KHHETUKY
TBep10(a3HBIX PEAKITUH.
8. Kakumu TexHOMOTHYECKUMHU (aKTOpaMHU MOXHO pETryJIHpOBaTh CKOPOCTh TBEpAO(da3HbIX

B3aUMOIEHUCTBUIL?

Temamuka npakmu4ecKkux 3AHAMUL.

3anstue Nel (2 gac.). OObeKT, MpeaMeT U METOABI UCCIICIOBAHMS B XUMUHU TBEPIOTO TENa.
Ousnko-xuMu4IecKkui ananus. TepMmudaeckuit ananus. Judpakiust peHTTEeHOBCKOTO H3TYICHHS.
3ansatue Ne2 (2 gac.). CuMmMmeTpus B IpUPOJIE M TBEPABIX Tenax. Kpucramnorpadguieckoe

U KPUCTAJUIOXUMUUYCCKOC ONHNCAHUC TBCPAOTO TCJa. OCHOBHEBIE NOHATHUA, HCIOJIB3YEMBIC IIpU



ONHCAaHUM CUMMETPHHM KPHUCTAJIOB: NpPOCTPAaHCTBEHHAas TIpylnna CHUMMETPHH,
KpHcTaJuiorpaguyueckuii kiacc, pemerka bpass, rpymnmna bBpasa, kpucramdeckas cucrema.
3ansatue Ne3 (4 wyac.). BiusHue xapakrepa XMMHYECKOM CBS3M Ha CTPYKTYpY

KpucTajuia. THUNBl XMMHUYECKOH CBSI3M M KpHUCTalIMueckux pemeTtok. [Ilomumopdusm u
ajutotponust. DakTopel, BIMAOLIME Ha OOpa3oBaHUE CTPYKTYPbl TBEPABIX Tel. DICKTPOHHAs
CTpPYKTypa TBEPIBIX TeJ. 30HHAs TEOpHs. 30HHAs CTPYKTypa METAIJIOB U IOJYNPOBOIHUKOB.
OCHOBHbIE MPHUHLMIIBI ONUCAHUS KPUCTAUIMYECKHUX CTPYKTYP — MOHHBIX KpPHUCTAJLJIOB,
METAUINYECKUX KPUCTAJUIOB, KOBAJICHTHBIX KPUCTAJIOB, MOJIEKYJIIPHBIX KPUCTAJUIOB.

3anatue Ne4 (6 wgac.). Kpucramimueckue CTpyKTypbl TBEPABIX Tes. DJIeMEHTapHas
sueiika. OCHOBHBIE  CTPYKTypHbIe TuUnbL. IlnoTHeimme ynakoBku. OmnucaHue CTPYKTYp B
KOOpAMHALMOHHBIX mnonudapax. Kpucramimueckas crpykTypa MetaioB. Kpucramiueckas
CTpYKTypa kepamMuku. CTpyKTypa CHJIMKAaTOB B KPUCTAUIMYECKOM COCTOSIHUU. MoseKysspHble
KpUCTaluibl. ENUHMYHBIE M TNOJMKpPHCTANIMYECKHe Marepuaibl. AMopdHas U aMopgHO-
KPUCTAJIIIMYECKAs] CTPYKTYPBI.

3ansatie Neb5 (4 gac.). OOmue mpeacrasicHus o aedekTax B KpucTamiax. TodedHbie
nedextsl B KpucTauiax. ToudeuHble AedeKTbl, 00yCIIOBIEHHbIE HECTEXMOMETPHUEH KpPUCTAJUIOB.
Toueunsle aedekTel, O0OYCIIOBIEHHbIE NPUCYTCTBHEM IPUMECHBIX aTroMoB. becnopsiok mno
Openkento u ortku. Jquddysus B tBepapix Tenax. Mexanusmel nuddysuu. Kosddumment
muddysun. Dueprus aktuBauuu auddys3un. Jucnokanuu. BrhusHue auciokanuii  Ha
MEXaHUYECKUE CBOMCTBA TBEPABIX TEI.

3anstue Ne 6 (6 wac.). Jluarpammbl COCTOSIHHMSI TE€TepOTeHHBIX cucteMm. OOmue
CBEJICHUS THIHWYHbIE NpuMephl. TBepaodaszHele peakuuu. PeakioHHas CIIOCOOHOCTH TBEPIBIX
BeIIeCTB. TOMOXMMHYECKHE pEaKUUH. YNIpPaBJICHHE PEaKIHMOHHOH CIIOCOOHOCTBIO TBEPABIX
BellecTB. BiusHue Temneparypsbl, AaBJIEHUS, MEXaHMUECKOTro Bo3aeHCcTBUSA. CHocOoObl YCKOpEHHUs

TBepAodazubix peakiuii. Poct kpucramioB. Kunetrnka TBep1oda3HbIX peakIiui.

7. VYYEBHO-METO/JIMYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
T CIATITAHBI

a) OcHoBHasi iMTEpaTypa:
1. Cospemennas xumus: yue6Hoe nocobue/Cparonckas JI.b. — M.:YMIDK/T, 2013. — 252 c.
http://www.studentlibrary.ru/book/ISBN9785922105828.html
2. Kpurep B.I'. M30panHble T7aBel XUMHH TBEpAOTro Tena: ydeOHoe mocobue/Kemeposo:
UznarensctBo KemI'V (KemepoBckuii rocynapctBennsiii yausepeuter), 2014, — 139 c.
3. Lwupenscon B.I'. KBanToBast xumust. MoJIeKyIbl, MOJICKYJISIPHBIE CHCTEMBI ¥ TBEp/bIE Tea:
yuebHoe nocobue/ M.: «Jlaboparopus 3Hanuit», 2014. — 522 c.

0) lonosiHuTeIbLHAS JINTEPATypa:


http://www.studentlibrary.ru/book/ISBN9785922105828.html

1. Hanomatepuaibl, HaHOCTPYKTYpbI, HaHOTeXHOJoruu./I'yceB A.U. — 2-e u3n., ucnp. — M.:

OU3MATIINT, 2009. — 416 c.
http://www.studentlibrary.ru/book/ISBN9785922105828.html
2. Ky3pmuna JI.B.3agaunnk o XuMHUM TBEPJOTO Tena: yueoHoe nmocodue/Kemepono:
NsnatensctBo KemI'Y (Kemeposckuii rocyaapcrBenssblii yausepeuret), 2010. — 64 c.
3. Kpucramnoxumus. Kpartkuit kypc: yuebnux/YpycoB B.C., Epémun H.U. -
WznatensctBO MoOCKOBCKOTO TocynapcTBeHHoro ynuBepcutera, 2010. - 256 c.

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

B) [Iporpammuoe o0ecnneuenune u UHTEpHET-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

http://www.chem.msu.su
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http://chemistry.narod.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

B kauecTBe ACMOHCTPAIMOHHOI'O MaTepurajia UCIOJIb3YOTCI:

Jlekuuu: OyMaXKHBIN U 3JICKTPOHHBII BapUaHT, MPE3CHTAIMH (CIIAN/IbI).
[TpoBepounbie paboTHI (TECTHI) — OyMaXKHBIM U AJICKTPOHHBIA BapUaHT.

PelTUHT-KOHTPOIb — OyMakKHBIN U SJICKTPOHHBINM BapUaHT.

> w0 np e

Ta0nu1bl — 37€KTPOHHBINA U OyMaXKHBIN BapHaHT.

M.

. HJLI.


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

[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 XUMHUH

ITpoToxom Ne oT 201 r.

3aBenyromuii kadenpoil XumMun KyxTtun b.A.

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

IIporokom Ne oT 201 r.

[Ipencenarens koMuccun Kyxtun B.A.




JUCT IEPEYTBEPKIEHUA
PABOYEU ITPOI'PAMMBI JUCHUITINHBI

PaGouas mporpamma ogo0peHa Ha
[IpoTokon 3acenanus kadpeapst Ne

3aBemyroniuii kageapoit

y4eOHBIN TOJ

PaGouas nmporpamma ogo0peHa Ha
[IpoTokoun 3acenanus kapeapst Ne

3aBemyronuii kageapoit

PaGouas nmporpamma ogoOpeHa Ha
[IpoTokon 3acenanus kagpeapst Ne

3aBemyroniuii kKageapoit

PaGouast mporpamMmma ogo0OpeHa Ha
[Iporokon 3acenanus kadeapsr Ne

3aBenyroumii kadenpoit

OT roja
y4eOHBIN TOJ
OT roja
y4eOHBIN TOJ
OT roja
y4eOHBIN TOT
OT roja




[Mporpamma cocrasiena B coorsercTsHn ¢ TpeGopanuamu GI'OC BO no wanpasieHiio

nogroroskn 04.03.01 «Xumuan [5axanaapu2.
M_E/ cT. npenogaparens Junenko C.B.

Penensent <ﬂ c,-.r'/ HayuHslit ‘cotpyanuk Q00 «BMT», k.x.u. Tpersakos A. B,

PaGouyio nporpaMmy cocrasuin

[Iporpamma pacemMoTpena M ono0pena Ha saceaanny kadeapsl XHMHH
Iporokon Ne ot 1y.0%. 2018 r.

P70 -
Saseayiomnil kadenpoit XumMuu ﬂ/,;-,-’ ) s e sV Kyxtun B.A.
7

r

¥

Pabouas nporpamma paccMoTpeHa W onoOpeHa Ha 3jacelaHMM yueOHO-MeTOJHYeCcKOl KOMHCCHH

nHanpasnenns 04.03.01 «Xumusn,

Iporokon Ne /7 ot 76.e% 201 f r.
[pencenarenb KOMHCCHH !f f Pyt Kyxtun B.A.
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JIMCT NEPEYTBEPK/JIEHUSI
PABOYEHN IPOI'PAMMBI JIMC LI IMHBI

Pabouas nporpamma onobpena Ha A0S / Ao(¢ yuebHLIH roj

[potokon 3acenanns kapeaps No 7 or 3(-08./6 ik

Sapenyromuii kadeapoi dececs

PaGouas nporpamma osoGpena na J.:)fé—/ i yuebublii rog
[Mporokon sacenanns kadeapsi Ne "F/ {( or 3" o9 1¢ rona
Jasenyromnit kaenpoi - bricees

Pabouas nporpamMma ono6pena na yuebneiit roa
Iporokon sacenanns kadenper N ot roja
3asenyiouwmii kadenpoii

Pabouan nporpamma ogobpena na yuebHsii roj
[Tporokon sacenanns kadeapsr N ot roja

3asenyrommit kadeapoii
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