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PABOYAS ITPOrPAMMA YYESHOM JIHCLUHILIMHB]
«XHMH5D
Hanpasaense nogroroexn 08.03.01 Crposrenscreo
NpodHIL «Tennora3ocHadKeHHe U BEHTWISIAA?
Dopma NOATOTOBKA: O9HAN

pe 1 ceectp |

nexumH 36 yac

npaxkTHyeckie zanaig 18 vac

naboparoprbie pabors: 18 wac,

B TOM "HC/E ¢ Henonbsosaiem MAQ nex. 6, np. 6
BOCT0 43008 aY/IHTOPHON Harpy3kn 72 vac.

B TOM YHCIIe ¢ Henonmslopanres MAQ 12 wac,
CAMOCTORTC/IbHAR padora 36 yac.

B TOM YHC/TE Ha NOATOTOBKY K SK2amedy 27 wac,

KOHTpONEHBIE paboTsl
Jkzamed 1 cemectp

Pado4az nporpaMMa CocTaB/IeHa B COOTBCTCTBHH ¢ TpedoBaHHAMH QeAepPaIbHOND roCYIapCTREHHOIO
00paioBaATENLHOrD CTAH/APTA BLICIIEr0 0OPA3OBAHMS N0 HANpParIeHHO nogrorosky 08.03.01no
Hanpapiedno CTPOHTENLCTRO, YTBCPHUICHHON0 npuKkasoM Muuucrepersa oSpasoranng u Hayku PO or
12,03.2015 r. Ne 201.

Pabouwas nporpamma obcyxnena Ha  3acepasus  kadeapw  OBwedi,  Heopranuueckoii M
AMEMEHTOOPrAaHHHECKOH Xumum, nipotokon Ne [0 or « 25 » mas 2015 .

3asenyiommii kadeapoit jonenr, k.x.H A.A. Kanyeruna
Cocragurens JOUERT, monenT, K.x.H HA. HHieromomea



I. PaGouas nporpamma nepecmoTpena na 3acenannn Kadenpsr:

[IpoTokon Ne 10 ot « 24 » mas 2016 .
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3asenyiowas kabeapoit = A.A. Kamyctuna
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IL. PaGouasi nporpamma niepecMoTpeHa Ha 3aceaaHHuH Kadenpsi:

[Mporokosn ot « » 20 r. Ne

3aseayrowmuii kadeapoti




AHHOTAIMS AUCHUTITHHBI
«XUMHD»

HucnunnuHa «XuMmush» paszpaboTaHa g CTYIEHTOB, OOyYarouIuxcsl 10
HampaBieHuto  moarotoBkn  08.03.01  «CrpowtenbcTBO» MO TPOoQIUTIO
«TemnnorazocHaOxeHnUE U BEHTUJISILIUSA» U SBISETCA TUCHUIUIMHON 0a30BOM 4acTu
broka 1 «ducturmuasl (Moayiun)y» yueonoro miana (b1.6.11).

O6mast TpyAOEMKOCTb cocTaBisieT 3 3aueTHble enunHuilbpl (108 waca),
peanusyeTcs Ha 1 Kypce B IEPBOM ceMeCTpe. YUEOHBIM IJIaHOM MPEyCMOTPEHBI
JeKIMoHHbIe 3aHsATHsA (36 4acoB), JabopaTtopHble pabotrel (18 yacos),
npaktudeckue padotsl (18 wyacoB), camocTosiTenbHas pabota cryaeHToB (36
yacoB). @opMa NPOMEKYTOUHOM aTTECTALMU — HK3aMEH.

JuctuninHa « XuMHUs JJOTUYECKH CBsI3aHa ¢ AUCIUIUTMHAMH «MareMaTukay,
«Duzukay. SBngercs 0a30BOW MO PsAYy BOMPOCOB MPU H3YYEHUU TUCHUILIAH
«be3onacHOCTh KU3HENEATeIbHOCTHY, «OXpaHa BO3AYIIHOTO OacceiiHay U IpYyrux
JTUCHUIUIMH ~ TpomibHOW  HampaBieHHOCTH.  CojepkaHue  AUCIUIUIMHBI
COCTABJISIIOT YYE€HHUSA O CTPOCHHHM BEIIECTBA W NEPUOJUYHOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB U UX COCMHEHUMN, HAITPABICHUHN U CKOPOCTU XMMUYECKHUX
npoiieccoB. M3y4aroTcs OCHOBHbBIE 3aKOHBI TPUPO/IbI, B TOM YUCJIE NEPUOINUECKUN
3akoH /(.M. MeHneneeBa; 2J€KTPOHHOE CTPOCHHE aTOMOB, IPUPOJAa XUMUYECKOU
CBSI3U, 3aKOHOMEPHOCTH, OIPEIEISAIONIME B3aUMOCBS3b COCTaB — CTPYKTypa —
CBOMCTBA BEIECTB; AJEMEHThl XUMUYECKONW TEPMOJUHAMUKH, TEPMOXUMHUYECKHE
3aKOHBI, YCJIOBUSI TMPOTEKAHUS PEaKIUH, HJIEMEHTHl XUMUYECKOW KHHETUKH,
BOIPOCHI 00pPa30BaHUs U YCTOWUYNBOCTHU AUCTIEPCHBIX CHCTEM.

[lenapto wW3yueHUs UCUUIUIMHBI SBISETCSA: (OPMUPOBAHHME Y CTYJICHTOB
3HAHUW O 3aKOHAX Pa3BUTHS MaTEPUAIBLHOTO MHUpa, O XUMHUYECKor dopme
JBIDKEHUS MaTE€PUU, O B3aMMOCBSI3M CTPOCHHS M CBOWCTB BEIIECTBA; OBJIAJICHUE
HAaBBIKAMH ¥ METOJIaMHU SKCIEPUMEHTAIBHBIX HCCIIEN0BaHUM; (QopMupoBaHue
€CTEeCTBEHHOHAYYHOTO MHPOBO33PEHHUSI, HABBIKOB YKOJIOIMYECKONM TPAMOTHOCTH U
CUCTEMHOTO BHUJICHUS OKPYXKAIOIIETO MUPa; (HOPMUPOBAHUE YMEHUU TSI PEIICHMUS
HAyYHO-TEXHUYECKUX 3a/lad B MPOGECCHOHANBHONW JACSATEIBHOCTA U IS
CaMOCOBEPILIEHCTBOBAHUS CIIELUATUCTA.

3amaun AUCITUTUTMHBIL
1. V3ydeHne KBaHTOBO-MEXaHMYECKOW TEOPUH CTPOEHUS aTOMa IPUMEHHUTEIIBHO K
OMMCAHUIO XaPAKTEPUCTUK U CBOMCTB PA3IMYHBIX COCTUHEHUM.

2. V3y4eHne 3aKOHOMEPHOCTEH MPOoTeKaHUs (PU3UKO - XUMHUUECKHUX MPOIIECCOB.



3. Ucnonp3oBanne (GyHIAMEHTAIBHBIX 3HAHWA O TIOBEACHHHM MOJICKYJSPHBIX H
HOHHBIX PACTBOPOB JIJISl PEIICHUS KaK HAYYHBIX, TaK U MIPAKTHYECCKUX 3a]1a4.
4. Vicionp30BaHME OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npoecCHOHALHON  NEATebHOCTH, TNPUMEHCHHE METOJO0B  aHauu3a |
MOJICTUPOBAHUS, TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO UCCICIOBAHNS.

JI1s1 yCIEeIIHOTO U3YyYEeHUS TUCITUIIINHBI « XUMUS» Y 00y4JaromMXCsl TOKHBI
OBITH C(HOPMHUPOBAHBI CIIETYIONTUE TIPEABAPUTEIHLHBIC KOMIICTCHITUH:

e BJIQJICHUE HAaBBIKAMU PA0OTHI C PA3IMYHBIMU UCTOYHUKAMU UH(POPMAITUH;

e 3HAHHME OCHOB KYypCOB «XuMum» u «DU3UKW», TMOJYYCHHBIX Ha 0ase
CpPEIHEU IIKOJIBI.

B pesynpraTe M3ydeHUs JaHHOM  JAUCHUIUIMHBI Yy OOYyYaroIIUXcCs
bopMUPYIOTCS JIEMEHTHI ClIeAyIolel 00IenpodeccuoHaaTbHON KOMIICTEHITHN

Koa u dopmynuposkKa 3tanbl pOpMUPOBAHUA KOMNETEHLLUMN
KomneTeHLum
® KAacCUPUKaALMIO  XMMMUYECKUX  IEMEHTOB, BELWLECTB U
coeauHeHWN;
® BUAbl XMMNYECKOM CBA3M B PA3/INYHbIX TUNAX COEAUHEHUN;
3HaeT
ONK 1 ® TeopeTuyeckme OCHOBbI CTPOEHUA BELLLECTBA;
® OCHOBHble XMWYECKMNE 3aKOHbI U NOHATUSA;
cnocobHocTb ® OCHOBHblE 3aKOHOMEPHOCTU NPOTEKAHMA XMMUYECKMX PeaKLUi
MCno/b3oBaTb N GU3NKO-XMMMYECKMX NPOLLECCOB
OCHOBHbI€ 3aKOHbI
® 1CNONb30BaTb OCHOBHbIE 3/1IeMEeHTapHble MeTOAbl XMMUYECKOro
€CTeCTBEHHOHAYYHbIX o
nccnenoBaHUA BeLLeCTB U COeANUHEHUN;
OVCLUNAVH B
o ° TAB/IATb U PeLlaTb XMMUYECKHN HeHuA;
NPOGECCHOHANBHOM COCTaBANATb M pelaTb eCKue ypaBHeHus;
AeATeNbHOCTH, ymeer ® NpoBOAWUTb W3MepeHusa, obpabaTbiBaTb WM  NPeacTaBAATb
NPUMEHATb MeToAb! Pe3ynbTaThl;
MaTeMaTUuYecKoro e cobntopatb mepbl 6e3onacHoCcTM Npu paboTe ¢ XMMUYECKUMU
aHanusa u peaKkTMBamu;
MaTemMaTMyecKoro ® 1CNONb30BaTb  OCHOBHblE  3aKOHbl  €CTeCTBEHHOHaY4HbIX
(KomnbloTepHoro) ONCUMNAMH B NPOdECCNOHANBbHON AeATEeNbHOCTH.
MOAEMPOBaHUA, ® HaBblKaMW MNPUMEHEHWA 33aKOHOB XUMUU AONA  peLleHuA
TEOPETUHECKOTO 1 NPaKTUYEeCKUX 3aaay;
3KCNepUMEHTaIbHOro
® OCHOBHbIMW NpuvemMamun 06paboTKM  3KCMEepPUMEHTa/IbHbIX
nccnepoBaHuA Bnageer
OaHHbIX;
® MeToZamMW  BbINOJIHEHMA  3/NEeMEHTapHbIX  1abopaTopHbIX
bOU3NKO-XMMUYECKMX nccnenoBaHUim B obnactu
npodeccMoHaNbHOMN AeATENbHOCTH.

[Ans dopmnpoBaHMSA BbllleyKa3aHHOM KOMMETEHUMM B PpaMKaxX AUCLUUNAUHDI
«XMua» MNPUMEHAIDTCA caedylolwmMe MeToAbl aKTUBHOro/ WHTEPAKTUBHOTO
obyyeHua: npobnemHana nekuua, MHPOPMALMOHHAA JNIeKUMA C 31eMeHTamu
BM3yanusaumu, beceaa c anemeHTamm BU3yanusaumm, nekumns — beceaa.




|. CTPYKTYPA M COJAEP) KAHUE TEOPETUUYECKOHN YACTH
KYPCA

Paznen 1. CTpoenne BemecTBa, ypOBHH ero opranuzanuu (8/2 gac).

Tema 1. ATomHO-MOJIeKyIApHOE yueHue (2 yac).

ATOMHO-MOJIEKYJISIpHOE ydeHHE. OCHOBHBIE TOHATHS U 3aKOHBl XUMUHU.
Monb KaK KOJTUYECTBO BEIIECTBA. 3aKOHBI CTEXUOMETPHH.

Tema 2. Crpoenue aroma. Ilepuoguyeckuii 3aKOH M MEPUOJUYECKAS
cuctema snemenToB J[.M. MenneneeBa. O0mas xapakTepucTrKa 3JIEMEHTOB S-, P-,
d-, f- amekTpoHHBIX ceMeicTB (2 Yac).

KBaHTOBO-MeXaHMUeCKass MOJENIb CTpoeHHs] aToma. KBaHTOBbIE umMcia, UX
B3aUMOCBSI3b. OJNEeKTPOHHBIE  OO0OJIOYKM  MHOTODJICKTPOHHBIX  aTOMOB.
DNeKTPOOTPUIIATENBHOCTh aTOMOB. OOIasi XapaKTepucTUKa 3JIEMEHTOB UYEThIPEX
AJIEKTPOHHBIX CEMEWCTB MEPUOANYECKON CUCTEMBI.

Tema 3. MonekynsipHblii YpOBEHb 00pa30BaHMs BellecTBa XUMHUUYECKas
CBsI3b, €€ PA3HOBUIHOCTH, CTPOCHHUE MOJICKY (2 4ac).

XUMHUYeCcKasi CBs3b, €€ MPUPOJAa U OCHOBHBIC XapPaKTEPUCTUKU. THUIIbI
XUMHUUYECKUX CBSI3€M U CBOMCTBa coeAnHeHuil. KoBaneHTHas cBsi3b: meTonbl BC u
MO. HonHas cBsi3b U MOHHAsI KPUCTAJUIMUECKas penieTka. Meramnuyeckas CBA3b
KaKk JEJIOKaJIM30BaHHas, €€ CBOWCTBA. 30HHAs TEOPUS KPUCTALIMYECKHUX TEI.
BrnusHue Tuma XUMHUYECKOM CBSI3M Ha (DU3MKO-MEXaHUYECKHME CBOMCTBA
KPUCTAJUTMYECKUX TET.

Tema 4. HagMmonekynsipHbelii  ypoBeHb  OOpa30BaHWsS  BEIIECTBA.
KomriekcHble coequHeHusl, MPUPOJa XUMUUYECKOM CBSI3U, CTPOEHUE W CBOWCTBA
(2 gac).

Cunbl  Ban-/lep-Baanbca u  MEXKMOJEKYISIPHOE  B3aWMOJICHCTBUE.
KommiekcoobpazoBanue, mpupojia XUMHYECKON cBsizu 1o metony BC, Buubl
KJ1accuuKalMu, MOBEJICHUE B BOJIHBIX PACTBOpAxX, YCTOMUYMBOCTh KOMILJIEKCHBIX

MOHOB. PeakIimn KOMIUIEKCHBIX COEIMHEHUH.



Paznen 2. Xumuyeckass TepMOAMHAMHKA, JHepreTuka mpouecca (8/1
qgac).

Tema 1. Tepmoaunamuyeckue cucteMbl, ux kiaccuduxamus (1 gac).

OcCHOBHBIC MOHATHUS U 3aKOHBl XMMUYECKOW TepMoauHamMuku. [lapameTpbl
CUCTEMBI U TepMoArHaMuieckue pyHkuuu. [lepBoe Hayaio TEpMOUHAMUKH U €T0
CJIEICTBUA.

Tema 2. TepMOXUMUYECKHE 3aKOHBI, TEPMOXUMHUYECKHE pacyeTsl (1 vac).

Tepmoxumusi Kak paznaen TepMOAWHAMUKHA. OCHOBHBIE TEPMOXMMHYECKHUE
3akoHbl: ['ecca m JlomonocoBa-JlaByasbe-Jlamuiaca, UCIONB30BaHUE B PELICHUU
3a1ad.

Tema 3. TepMoauHaMUYECKU METOJ OMHCAHUS XUMHUYECKUX PEaKIU.
Bo03M0KHOCTh TPOTEKAaHMS U HAIIPABIEHHOCTH Mpoliecca (2 yac).

TepMoarHAMUYECKUN METOJT OMTUCAHUST XUMHUYECKHUX IMPOLECCOB. DHTPOIUS
KaK Mepa Xaoca U TpeThe Hayajio TepMoaAuHaMuKu. DHeprusi ['mb0ca u BTOpOE
Hayajo TEPMOJIMHAMHUKU, €r0 HCIOJIb30BAHUE MPUMEHUTEIBHO K XUMHUYECKUM
CUCTEMAaM.

Tema 4. Kuneruka npouecca u (PaxTopbl, PETyIUPYIOIIUE CKOPOCTh
peakuuii (2 gac).

Kunernka m MexaHu3Mbl XUMUYECKUX peakuuil. I[IoHsTHE O CKOpOCTH M
MEXAHU3MaX XUMHUYECKUX PEAKIMWA. 3aKOH JIEMCTBYIOIIMX MAacC, KMHETHYECKOE
YpPaBHEHHUE U KOHCTAHTA CKOPOCTU PEAKIUU.

TemneparypHasi 3aBUCUMOCTb ckopocTu peakuuu. [IpaBuno Baut-I'odda u
ypaBHeHHE AppeHuyca. DHeprusi akTuBauuu. llemHbie peakumu. Peakiuu B
pactBopax. ['omorenHsle U reteporeHHble peakuud. OCHOBBI TEOPUM KaTajM3a.
DOTOXUMHUYECKUE MPOLIECCHI.

Tema 5. Xumnueckoe paBHoBecue (2 yac).

OOpatumple ¥ HEOOpaTUMbIE peakluu. XHUMHYECKOE paBHOBECHE,
KUHETUYECKUI W TEPMOAMHAMHMYECKHMHA moaxoabl. KoHCTaHTa XUMHUYECKOTO

paBHOBecuda. CmenieHne xumuueckoro pasHoBecus. IIpunmun Jle-Ilatense —



bpayna. ®a3oBoe paBHOBecHe, TepMOAUHAMUKA (hAa30BBIX MEPEXOJ0B M MPABHUIIO
da3 I'nd6ca.

Paznen 3. JKuakue cucreMbl — pacTBopsl (8/1 yac).

Tema 1. OGmine cBOMCTBA MOJIEKYIIPHBIX PAcTBOPOB (2 yac).

XKunkue cuctembl. PacTBopeHHe, pacCTBOPUMOCTh U CHOCOOBI BBIPAKEHUS
coctaBa pacTBopoB. OO11e CBOMCTBA paCTBOPOB HEAIEKTPOIUTOB. 3aKOHBI Payiis
u Baat-I'opda. OcoGeHHOCTH XUMUYECKUX PEAKIIUN B KUJKUX CUCTEMAX.

Tema 2. KonnuecTBeHHbIE XapaKTEPUCTUKU PACTBOPOB AIEKTPOIUTOB
(2 4gac).

OO6mue cBOMCTBAa PacTBOPOB AJIEKTPOIUTOB. Teopusi JIEKTPOIUTUUECKOM
nucconanui. CuibHble U clabble  AJEKTPOJUTHI.  PacTBOpBI  CHIIBHBIX
ANEKTPOJIMTOB M WX TEPMOJMHAMUYECKHE XapakTepucTuku. KosuraTuBHbie
CBOICTBa PacTBOPOB AEKTPOIUTOB. CiiaOble 3JIEKTPOIHTHI, CTENIEHh M KOHCTaHTa
JUCCOIIMAINY CJIA0BIX AIEKTPOJIUTOB. ['UapaTanus HOHOB B pPacTBOpE.

Tema 3. MoHHBIE pacTBOPHI U HIOHHBIE paBHOBECHS. (2 yac).

Kucnortsl 1 ocHoBanus. Teopusi KUCIOT U OCHOBaHUN AppeHuyca. oHHOE
MPOM3BEICHUE BOMbl. BogopoaHblii mokaszaresb. MHAUKATOPEI M aHAIMTUYECKUN
curHas. OOMEeHHbIE peakiuu B pacTBopax. HoHHBIE paBHOBECHS B pacTBOpax:
peaKkiuu HEWTpaldu3aluu W TUJIpPOJIh3a, MPOU3BEACHUE PACTBOPUMOCTH.
KonnuecTBeHHBIE pacUeTHhl.

Tema 4. KomiongHoe coctosiHue BemiecTna (2 yac).

Komnouanoe cocrosinue BemecTBa. [lIoOBepXHOCTHBIC SIBJICHUS U aJICOPOITUs
Ha MeX(a3HbIX rpaHuIlax. J|BOWHON 3JIEKTPUYECKUM CIIOM, JIEKTPOKMHETHYECKHUE
U ONTUYECKHUE SIBJICHUSI B KOJUIOUJHBIX cucTeMax. KHHeTHYecKkasi U arperaTuBHas
YCTOMYHUBOCTh KOJUIOMAHBIX cucTteM. Koarymsiumss W €€ 3aKOHOMEPHOCTH.
CenMMeHTallMOHHOE PAaBHOBECHE.

Paznen 4. OkuciauTeIbHO-BOCCTAHOBUTE/IbHBIE Mpouecchl (6 yac).

Tema 1. Knaccudukaims OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB (2

yac).



OxHCIIUTENN U BOCCTAHOBUTENN. THIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¥ MEeTOAbl COCTaBieHUs YypaBHEHUW. CTaHAAPTHBIE OKHUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE MMOTEHIMAIBI. BO3MOXKHOCTE IpoIiecca U ero HanpaBieHUE

Tema 2. DIeKTPOXUMHUYECKHE MPOLIECCHI, MPOTEKAIOIINE CAMOIIPOU3BOJIBHO
U IIPUHYIUTEIBHO, KOPPO3Us METAILIOB (6 Jac).

DNEeKTpOXUMHUYECKHE Ipoluecchl. [loTeHIuansl METAIMYECKUX M Ta30BbIX
ANEKTPOJOB. XUMHUYECKHE HCTOYHUKMA TOKa. [aJlbBAHMYECKUE DIIEMEHTBHI.
DNEeKTpoJIN3 pacIylaBOB U pacTBOPOB. KoIM4yeCcTBEHHBIE 3aKOHBI AIEKTPOXUMUMU.
[IpuMeHeHnE ANEKTPOIHN3a. DIEKTPOXUMUUECKHAE SJHEPTOYCTAHOBKH.

Koppo3uss metaimoB. Ompenenenvue MU Kiaccuukauus KOPPO3HOHHBIX
IIpoLeccoB. Buapl KOPpO3MOHHBIX pa3pylieHUH. XHUMHUYECKas KOppO3usl.
DNeKTpoXUMHUYECKask KOppo3us. 3alllUTa METAJUIOB OT KOPPO3HH.

Paszpnes 5. KoHcTpyKunonHbie MaTepuaJibl (4 yac).

Tema 1. KoHCTpYKIIMOHHBIC METAUTMYECKUE M OpraHUYecKue MaTepuaisl (4
yac).

BaxHellme KOHCTPYKLIMOHHBIE MaTEpHUAJIbl: METAJIbI, CIUIABBI, KOMIIO3UTHBIE

MaTcpHraibl, BBICOKOMOJICKYJISAPHBIC COCAMHCHUS, IIJIACTMACCHI.

Il. CTPYKTYPA Y COJAEP)KAHUE ITPAKTUYECKOMN YACTH
KYPCA
IpakTnyeckne 3ansaTus (18/8 uac)

3ansarue 1. AMY (atomHO-MozekynsgpHoe ydyeHue). CTexuomMeTpuyeckue
pacuetbl. CTpoeHue AMEKTPOHHOM 00010UKH aToma (2 Jac).

3ansaTue 2. KauecTBEeHHbIE U KOJMYECTBEHHBIE XapPAKTEPUCTUKHN PA3TUYHBIX
BUJIOB XUMHUYECKOH cBsi3u. KomriekcHbie coeuuenus (2 Jac).

3anaTue 3. TepMOXUMHYCCKHE 3aKOHBI M TEPMOXMMHUYECKHE pacyeThl. (2
yac).

3anaTue 4. TepMoguHAMUYECKOE OINMUCAHWE XHMHYECKOM CHUCTEMBbI U
IIPOLIECCOB, MPOTEKAOIIMX B HEMl. CKOPOCTh XUMHUUYECKOW PEaKUUd U XUMHUYECKOE

paBHOBecue (2 Jac).



3anstue 5. KuHetnueckoe M TEPMOAMHAMUYECKOE OIKMCAHHUE IPOLIECCOB
paBHOBECHsA B FOMOTE€HHOM M r€TepOreHHON XMMHUYECKOU cucteme. (2 yac).

3anaTue 6. KoinuyecTBEHHbIE XapaKTEPUCTUKH PACTBOPOB CHUIIBHBIX U
ca0bIX ANEeKTpoauTOB. OOMEHHBIE peakluu B pacTBopax. [‘maponu3 comei.
JlucniepcHble UM KOJUIOMAHBIE CHUCTEMbI, UX KAYECTBEHHbIE U KOJIMYECTBEHHbIC
XapaKTEepUCTUKH (2 4ac).

3anaTne 7. OKUCIUTENHbHO-BOCCTAHOBUTEIbHBIE Ipolecchl. Pacuer
HAIpPaBJIEHHOCTU TMPOTEKaHUsI OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB,
KOHCTaHTa paBHOBecHs (24ac).

3ansaTue 8. DICKTPOXUMHUUYECKHUE MPOLIECCHI: XUMUYECKAE NCTOYHUKH TOKA,
IPOLECC DBJEKTPOJN3a, KOPPO3Us METAUIOB, €€ pPa3sHOBUIHOCTH, METOJbI
npeAoTBpalieHus: Koppo3uu (2 Jac).

3ansaTue 9. KOHCTPYKIIMOHHBIE MaTepualbl: KOHCTPYKIIMOHHBIE METaJLIbI
U crmiaBbl. HekoTopele (QU3MKO-XMMUYECKHME  CBOMCTBA KOHCTPYKIIMOHHBIX

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN (2 yac).

JlabopaTtopHblie padoTs (18 uac.)

3ansitue 1. Kitaccel Heopranuueckux coequHenui (2 vac.)

PaccmarpuBaroTcst crmocoObl MOJIYYEHUS W CBOMCTBA OKCHIOB, OCHOBAHWHM,
KHUCJIOT U COJIEN.

3ansaTus 2. OnpeneneHne MOJISIPHOM MacChl IKBUBAJICHTa MeTallIa (2 Jac.)

DKCIEepUMEHTANIBHBIM TYTEM OMpENeIsIeTCsl MOJISIpHAs Macca SKBHUBaJCHTA
HEU3BECTHOTO MeTajlla M YCTaHABIUBACTCS METAJL.

Bansitue 3. OmpeneneHue TEIOBoro 3ddexra XUMHUYECKON peakiuu (2
Jac.)

DKCNEPUMEHTAIBHBIM TIyTEM C TIOMOIIBI0 KAJIOPUMETPA YCTAaHABIMBACTCS
SHTANIBIHS PEAKITUN HEUTPATTU3AIIIH.

3ansaTue 4. Xumuyeckas KWHeTUKa. (2 4ac.)

OKCHNEPUMEHTANIBHO OMPEAEIISIETCSI CKOPOCTh PEAKIMU U YCTaHABIUBACTCS

3aBUCUMOCTb CKOPOCTHU peaKHI/Iﬁ OT KOHIOCHTPpAOHWH pCarupyromunux BEIICCTB U OT



TeMIepaTyphbl.

3ansaTue 5. Xumuueckoe paBHoBecue (2 yac.)

PaccmarpuBaeTcss MOMYMHEHHE PABHOBECHBIX cHCTeM TmpuHuumy Jle-
[TaTenbe.

3ansaTHe 6 PaBHOBecHE B pacTBOpax 3JIEKTPOJIUTOB. (2 4ac.)

N3ydaercs MOHHOE paBHOBECHE IIpoIlecca THAPOJM3a COJCH, a TakKe
BIIUSIHYC BHEITHUX (haKTOPOB HA THAPOIIH3.

3aunstue 7. Kommongaeie cucteMsl. (2 yac)

PaccmarpuBaroTCs OCHOBHBIE METOJIBI  IMOJYYEHHUS KOJUIOMIHBIX CHUCTEM.

N3y4arorcsa cBOMCTBA KOJUIOUAHBIX CHCTEM.

3ansitue 8. DIEKTPOXMMHUYCCKHE MTPOIECChI (2 yac)

PaccmarpuBaroTcs  MpoIECChl  B3aMMONpPEBpAICHUST  XUMHUYECKOM U
ANEKTPUYECKON SHEPTUH.

3ansitue 9. Kopposus meramios (2 4ac)

N3yyaroTcs mponecchl KOPPO3MOHHOTO pa3pylIeHUsS METAIJIOB, a TaKkKe

OCHOBHBIC MCTOJbI 3allIMThI MCTAJIJIOB OT KOPPO3HHU.

I11. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

Y4ebHo-MeToAnueCcKoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHI
oOy4Jarmmxcs Mo IUCHUIUTMHE «XuMHsS» mpeacTaBieHo B Ilpunoxenun 1 u
BKJIIOUYAET B ceOs:

1aH-rpadyK BEITIOJHEHUS CaMOCTOSATEILHON PabOThl IO AWCIMIUIMHE, B TOM
YHCJIC TPUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOJHEHUE 10 KaXI0MY 3aJJaHuI0;

XapaKTepUCTHKa 3aJaHui JJIsi CaMOCTOSITENIbHOM paboThl OOydYarOUIUXCs U
METOMYECKHE PEKOMEH IAIUU 10 MX BBITIOJIHCHHUIO;

TpeOOBaHMsI K  TPEACTABICHUIO W O(DOPMIICHHIO  PE3yJbTaTOB
CaMOCTOSATEILHOM pabOTHI;

KPUTEPHUH OLICHKHU BBITIOJHEHUS CAMOCTOSITEIIbHON PabOTHI.

IV. KOHTPOJIb JOCTUKEHMS LEJIEN KYPCA



Kopp! u sTansl popmupoBanus

OneHouHble cpeacTBa

KouTponupyem KOMITETEHIUH
o V)
Ne | pte Monyim TEeKYIIUH MIPOMEXYTO
AUCIIUITTHHBL KOHTPOJIb YyHas
aTTeCTalUsA
OCHOBHbBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHUX
peaxuuii; ColecenoBanu
0COOEHHOCTH M CBOMCTBA e (YO-1),
OCHOBHBIX XUMHYECKUX tect (I1P-1)
Pazgen 1. CUCTEM; CITOCOOBI pelIeHUs
CTpOCHI/IC OHK 1 PACYCTHBIX XUMHWYCCKHUX 3aa4 Bonpoc},}
1 | BemecTBa, OCYIIECTBJISITH BEIOOP — Nel, 2, 3,
YPOBHHU €T0 ONITUMAIbHON MOJEIIN 45
MPAKTUICCKHE
OpTraHu3aIuu XUMHYECKOTO MpoIiecca ¢
o 3aJaHusA
Y4ETOM pealibHOI
MPAKTUYECKOU CUTYyALIUU
HaBBIKAMH PEIICHUS JlabopaTopHbie
XHMHUYECKHX 3aJa4 paboThr Nel,2
OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHUX
€aKIIHii;
p ’ . CobecenoBanu
0COOEHHOCTH U CBOMCTBA e (VO-1)
Paznen 2. OCHOBHBIX XUMHUYECKUX Tect (HP1 1)
Xumnueckas CHUCTEM; CIIOCOOBI pelIeHuUs
o | TEPMOMMHAMHKA | o g pacUeTHBIX XUMHUYECKUX 3a/1a4 Bompocsr
JHEPreTHUKa u OCYILECTBISATH BHIOOD Ne6,7,8
KHHETHKA ONTHUMAJIBHOM MOJIENH 3aJla4n 1
npoiiecca XUMHUYECKOTO MpoIiecca ¢ MPAKTHYECKHE
YYETOM peanbHOU 3aJIaHus
MIPAKTUYECKON CUTYaIUU
HaBBIKAMH PEIICHUS JlabopaTopHbie
XHMHUYECKHX 3aJa4 paboTsl Ne 3.4
OCHOBHBIEC 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUECKUX
peaKIuii; CobecenoBanu
0COOCHHOCTH M CBOMCTBA e (YO-1),
OCHOBHBIX XUMHYECKHUX tect (ITIP-1)
CHCTEM; CTIOCOOBI peIIeHus
Pa3nea 3.
pacUeTHBIX XHMHUYECKUX 3a/1a4 Bompocsr
Kunkne OIlK-1
3 OCYIIECTBISITH BHIOOD Ne 9,10,
CHCTEMBI- o 3amauu u
OINTHUMAJILHON MOJIEIIN 11,12
PacTBOPHI MTPAKTUICCKHE
XUMHUYECKOT0 MpoIiecca C
o 3aJaHus
Y4ETOM peanbHOMI
IIPAaKTUYECKOU CUTyalluu
HaBBIKAMH PEIICHUS JlaGopaTopHbie
XUMHUYECKUX 33]1a4 paboTer Ne 5,6
4 | Paznen 4. OIIK-1 | ocHOBHBIE 3aKOHOMEPHOCTH Bomnpocsl




OKHUCIUTENLHO- MPOTEKAHUS XUMUYECKHUX CobOecemoBanu | Ne 12,13,14
BOCCTaHOBHUTEh peaKIuii; e (YO-1),
HBIE ITPOLIECCHI. O0COOCHHOCTH M CBOMCTBA tect (ITP-1)
DNEeKTpOXUMHUYe OCHOBHBIX XUMHUYECKUX
CKHE CUCTEMBI. CUCTEM; CITIOCOOBI PEIICHUs
pacueTHBIX XUMHUYECKUX 3a/1a4
OCYUIECTBJISITH BEIOO
yu . p 3a/1a4M U
ONTUMAJILHOW MOJIETN
MPAKTUICCKHE
XUMHUYECKOT0 IpoIiecca C
N 3a/laHus
Y4ETOM pealibHOI
MPAKTUYECKOM CUTYaLIUU
HaBbIKaMU PELICHUS JlaGoparopHble
XUMHAYECKHX 3a7a4 paboter Ne 7,8
OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHYECKUX
peaKInii; ColOecenoBanu
0COOEHHOCTH U CBOWCTBA e (VO-1),
OCHOBHBIX XHMHUYECKUX tect (ITP-1)
CHCTEM; CIIOCOOBI peIIeHus
Pazaen 5 pacUETHBIX XMMUYECKHUX 3aJ1a4y Bompocst
5 ) OIlK-1 Ne 15,17
OCYHIECTBJIATH BBIOO = 49,4l
KoHCTpyKUHOHH OH}T’I/IMaJILHoﬁ MO eJ'II:/I St 1 18,19
EHl
bIE MaTEpUAIbL. A NpaKTHYECKHE
XUMHYECKOTO MpoIiecca ¢
N 3a1aHUs
Y4ETOM pealibHOI
MIPAKTHYECKON CUTyalluu
HaBBIKAMH PEIICHUS nabopaTopHas
XUMHUYECKUX 33]1a4 pabota Ne 9.

TunoBbele KOHTPOJIBHBIE 3a]aHNUSI, METOJUUECKUE MATEPUAIIbI, ONIPEICIISIIOIINE
MpoLeTypbl OIICHUBAHWSA 3HAHWW, YMEHUHW W HABBIKOB M (WJM) OIbITa
JIEATEIIbBHOCTH, a TaKX€ KPUTEPUU W TIOKa3aTeau, HEOOXOAuUMBbIE sl OLICHKU
3HaHWM, YMEHUHN, HABBIKOB U XapaKTEpHU3YyIOIIMEe dTanbl (HOPMUPOBAHUS
KOMIIETCHIIMM B TIPOILIECCE  OCBOCHHUS  OOpa30BATENbHOW  MPOTPAMMBI,

npeacrasieHsl B [Ipunoxenun 2.

V. CIUCOK YUYEBHOH JIUTEPATYPbI UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JMuTEpaTrypa

1. benkuna, E. V1. OGmas u Heopranuyeckasi XuMus [DIEeKTPOHHBINA pecypc] :
yaeOHo-MeTonnueckoe nmocooue / E. U. benkuna, K. I1. UyrnoBa. — DnekTpoH.
TekcToBble pgaHHble. — CII6. : VYauBepcurer WUTMO, 2015. — 54 c.

http://www.iprbookshop.ru/67410.html



http://www.iprbookshop.ru/67410.html

2. Mapmankua, M. @. Xumus [ DneKTpoHHBIH pecypc] : yueOHoe mocooue / M.
®. Mapmankun, U. C. I'puropsn, . H. KoBaneB. — DIEKTpOH. TEKCTOBbIE
nanubie. — CraBponosb : CeBepo-KaBkasckuii dhenepanbHbiii yHUBEpcuTeT, 2015.
— 228 c.

http://www.iprbookshop.ru/63225.html

3. XUMHUSI B CTPOUTENBCTBE [ DNEKTPOHHBIN pecypc] : KoHcnekT jekiui / FO. B.

Ycrunosa, T. II. Hukudoposa, A. A. HosocensHoB, E. M. MscoenoB. —
DJIEKTPOH. TEKCTOBbIE JdaHHble. — M. : MOCKOBCKHI TOCyAapCTBEHHbIN
cTpouTelbHbIM yHUBepcuteT, Al Ilu Op Memua, ObC ACB, 2015. — 76 cC.
http://www.iprbookshop.ru/40440.html

4, O6mas xumusi. Teopus u 3amaun / H.B. Koposun, H.B. Kynemos, O.H.
lNonuwapyk, B.K. Kampimoa. —  CII6.: Jlaws, 2014.— 491 c.
http://e.lanbook.com/books/element.php?pll_id=51723

JlonoJHUTeIbHAS JIUTEPATypa

1. Cemenos, 1. H. Xumus [DnexTpoHHbIN pecypc] : yueOHuk s By3oB / M. H.
CemenoB, U. JI. IleppumoBa. — OnekrpoH. TekcToBble naHHble. — CIIO. :
XUMUM3AT, 2016. — 656 c.
http://www.iprbookshop.ru/49800.html
2. 'enppman, M. Xumus / M.M. T'enspman, B.I1. FOctparoB. — CIIO.: Jlaus,
2008.— 472 c.
http://e.lanbook.com/books/element.php?pll_id=4030
3.AxmetoB, H.C. O6mas u neopranndeckast xumusi / H.C. Axmeros. — CII0.:
Jlanp, 2014.— 744 c.
http://e.lanbook.com/books/element.php?pll_id=50684

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM

cetu «MHTEpHET»
1. Hayunas snektponnas 6ubnuoreka HOb

http://elibrary.ru/querybox.asp?scope=newquery

2. DIEKTPOHHO-OMOIMOTEYHAs] CHCTEMa H3aTeabCcTBa «JIaHby

http://e.lanbook.com/

3. ObC «KoHCynbTaHT CTyA€HTA»
http://www.studentlibrary.ru/

4. 9BC znanium.com HUL] «MTHDPA-M»

http://znanium.com/

5. Hayunas 6ubmuoteka JIBOY myOnuuHbIN OHJIaH KaTamor
http://lib.dvfu.ru:8080/search/query?theme=FEFU



http://www.iprbookshop.ru/63225.html
http://www.iprbookshop.ru/40440.html
http://e.lanbook.com/books/element.php?pl1_id=51723
http://www.iprbookshop.ru/49800.html
http://e.lanbook.com/books/element.php?pl1_id=4030
http://e.lanbook.com/books/element.php?pl1_id=50684
http://elibrary.ru/querybox.asp?scope=newquery
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://lib.dvfu.ru:8080/search/query?theme=FEFU

6. Uadopmanmonnas cucrema EJIUHOE OKHO gocrtyna k o6pa3oBareiabHbIM

pecypcam

http://window.edu.ru/resource

7. OBC IPRbooks

http://www.iprbookshop.ru/

HepequL I/IH(l)OpMa]_lI/IOHHbIX TEXHOJIOTUI U NnmporpaMmMHoOrIo odecreuyeHus

MecTo pacnoJiokeHust
KOMIIbIOTEPHOM TEXHUKHU, HA
KOTOPOM YCTAHOBJIEHO
NPorpaMMHoOe o0ecrie4yeHue,
KOJIMYECTBO Padoynx MecT

ITepeyennb MporpaMMHOro odecredyeHust

KomnbroTepHsIii kiacc kadenps
I'unpoTexHUKU. TeOpUn 31aHuN
U COOPY>KEHUU
ayn. E 708, 19 pabounx mect

— Microsoft Office Professional Plus 2016 — odwucHbIil makerT,
BKIIIOYAIONIMK TMpOrpaMMHOE o0ecrieueHne s paboThl ¢
Pa3MMYHBIMU THUIAMH JTOKYMEHTOB (TE€KCTaMH, SJIEKTPOHHBIMU
TabMIamMu, 6a3aMu TaHHBIX | Jp.);

— 7Zip 9.20 - cBoOomHBIH (allIOBBI apXUBATOP C BBICOKOM
CTCIICHBIO C)KaTHA JaHHBIX;
— ABBYY FineReader 11
pacno3HaBaHUs CHMBOJIOB,;

— Adobe Acrobat X1 Pro — maker mporpamm uis CO3JaHHs U
MPOCMOTpa 3JIEKTPOHHBIX MyOnmkamuii B popmate PDF;

— AutoCAD Electrical 2015 Language Pack — English -
TpEXMEPHAsl CUCTEMAa aBTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHUS U
YepueHMUs;

— Revit Architecture — cuctema asst paboThI ¢ YepTEKAMH;

— SCAD Office — cucrema mis pacu€ra CTPOUTEIBHBIX
KOHCTPYKIUH

- Iporpamma i ONTHYECKOIO

KommnbrotepHslii kiace kadeaps
T'uaporexHuKU. TEOPUU 3aHUN
U COOPY>KEHUH
ayn. E 709, 25 pabodux mecT

— Microsoft Office Professional Plus 2016 — odwucHbIi maker,
BKJTIOYAIONIMH TporpaMMHOe o0ecnedeHue Juis padoThl ¢
Pa3IMYHBIMU THUIAMH JOKYMEHTOB (TEKCTaMH, 3JIEKTPOHHBIMU
Tabimamu, 6a3aMu TaHHBIX | Jp.);

— 7Zip 9.20 - cBoOOmHBIH (allIOBBI apXUBATOP C BBICOKOM
CTENEHBIO CXKATHS JaHHBIX;
— ABBYY FineReader 11
pacro3HaBaHusi CHMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpamm ajsl CO3IaHHS U
MPOCMOTpa 3JIEKTPOHHBIX MyOnukanmii B popmate PDF;

— AuUtoCAD Electrical 2015 Language Pack — English -
TpEéXMepHas CUCTeMa aBTOMAaTH3UPOBAHHOTO TIPOSKTUPOBAHUS
YepUCHNS;

— Revit Architecture — cuctema ai1st pabOTHI ¢ YepTEKAMI

— SCAD Office — cucrema s pacu€ra CTPOUTEIBHBIX
KOHCTPYKLMHI

- nporpaMma M OHNTHYCCKOr'o



http://window.edu.ru/resource
http://www.iprbookshop.ru/

V. METOIUYECKHUE YKA3AHUSA 1O OCBOEHUIO
JUCHUITJIINHBI

OCHOBHOUM BUJ JAESITEIBHOCTU CTYJIEHTOB — CaMOCTOATENbHAs paboTa Haj
yueOHbIM MaTepuasioM. OHa ciaraercsi U3 CIEAYIOIMX 3JIEMEHTOB: H3y4YEHHE
MaTepuaia Mo y4yeOHMKaM M y4eOHBIM MOCOOHSIM, BBINOJIHEHHE J1a00paTopHOTro
MPaKTUKyMa; BBINOJHEHWE WHAUBUAYAIbHBIX 3aJaHHil; MOCEIICHUE JEeKIIUH,
KOHCYJIBTALIM; c/laya 3K3aMeHa Mo Kypcy.

1. Uzyuarhb Kypc XUMHUU PEKOMEHAYETCS [0 TemaM, MpeBapUTEIHHO
O3HAKOMUBIIIUCH C COJEPKAHMEM KaXKIOW M3 HUX IO MporpaMMe (PacIoyioKeHHUE
MaTepuaia Kypca B MporpaMMe HE BCEI/Ia COBMIAJAET C PACIOJOKEHHEM €ro B
y4eOHHUKE).

JleKMOHHBIE 3aHATHS TPEIHA3HAYCHBI I 00CYXACHUS HanbOojee BaKHBIX
TE€M, BBI3BIBAIONIUX 3aTPYJHEHUS MPU CAMOCTOATEIHHOM HW3YYEHUU YYEOHOIO
Matepuania. OHM TMOMOTalOT HAaMETUTh IUJIAaH CaMOCTOSTEIBHOTO H3y4YeHUs
JTUCLUUIUIMHBI, OMPECTSIOT TEeMbl, Ha KOTOpPbIE HEOOXOAUMO OOpaTUTh 0C000€
BHUMaHue. [IpopaboTky mekumii HEoOXOAMMO COBMENIATh C H3yYEHUEM
TEOPETUYECKOr0 MaTepuaia no yueOHMKaM M yuyeOHbIM nocoOusiM. UToOsI Jydiiie
3alIOMHUTh W YCBOUTh HW3Y4YaeMbIM MaTepual, CIEIyeT COCTaBIATh KpPaTKUU
KOHCIIEKT, cojep>Kaiuii (hOpMYyJIUPOBKM 3aKOHOB M OCHOBHBIX TMOHSATHA XWMHH,
3HAUYCHUS HE3HAKOMBIX TEPMHUHOB, (OpPMYJbl W  ypaBHCHHS  PEaKIUH,
MaTeMaTUYeCKUE 3aBUCUMOCTH M HUX BbIBOABL. Crleayer cUCTEeMaTU3UPOBATh
MaTepual: cocTaBbTe rpaduku, cxeMbl, TaOJuIbl. OHU 3HAYUTEIHLHO O0JIer4aroT
3alIOMMHAHWE W YMEHBIIAIOT 00bEM KOHCICKTHpPyeMOoro Marepuaina. KpaTkuii
KOHCIIEKT Kypca OyJIeT ToJie3eH TpU TOBTOPEHHH MaTepuaja B TEPUOJ
MOJITOTOBKH K DK3aMEHY.

2. Ilepen mpakTHYEeCKUM 3aHATHEM CIEAYeT W3YYUTh KOHCIEKT JICKIIUU M
PEKOMEHJIOBAaHHYIO TIpEernojiaBaTelieM JIMTepaTypy, oOpaiias BHHMaHHE Ha
MPaKTUYECKOE TMPUMEHEHHUE TEOPUM M Ha METOAMKY pEUIEHUS THUIOBBIX
oOyJarolux 3aJa4 Mo COOTBETCTBYIOIIMM pa3zzieiaM. PemieHue 3amau — Jyqmui

CIIoco0 IIPOYHOI'0 YCBOCHHUA H 3aKPCIJICHUA TCOPETUUCCKOro Marcpuala. Ha



MMPAKTUYECKOM 3aHSATUU TJABHOE — VYSACHUTh CBSA3b PEIIAEMBIX 33a4a4 C
TEOPETUYECKUMHU MOJIOKECHUSAMU. [Ipy pelieHnn NpeioxKEeHHON 33a1a4d HYKHO
CTPEMUTHCS HE TOJIBKO TOJIYYUTh MPABWIbHBIA OTBET, HO U YCBOUTH OOIIUNA METOA
peuieHus MoAoOHBIX 3anay. J{ns BeleHHs 3amuceil Ha MPAKTUYECKUX 3aHSATHSIX
OOBIYHO 3aBOJIAT OTAEIBHYIO TETPA/lb.

[Ipy BBINOJIHEHUM WHAMBUAYAIBHBIX 33JaHUM, PEIICHUE 3aa4 U OTBETHI Ha
TEOPETUYECKUE BOMPOCHI JTOJKHBI ObITh YETKO OOOCHOBAHBI, 332 UCKIIOUCHHEM TEX
clly4aeB, Korja IO CYIIECTBY BOIpOca Takash MOTHUBHUPOBKa He TpeOyercs,
HarpuMep, KOrja Hy’KHO COCTAaBUTh JIEKTPOHHYIO (POpMYITy, HAllUCATh YpaBHEHUE
PEaKINH U T.II.

[Ipu BBITTOTHEHUH TTMCHMEHHBIX PA0OT HEOOXOUMO COOJIIOIATH CIIETYIONTUE
MpaBuia;

- paboTy clieyeT BBINOIHATh aKKypaTHO, OCTaBJsAsl TOJIS JUIS 3aMedyaHUi
PELICH3EHTA;

- YCJIOBMS 337]a4 CBOETO BapUAHTA MEPEMUCHIBATH MOJIHOCTHIO;

- TpPU PEIICHUH JI1 BCEX IMOJYYCHHBIX YHWCIOBBIX 3HAYEHUN [OJDKHA OBITh
MPUBEAECHA UX PA3MEPHOCTH;

- MOJPOOHO U3JIOKUTH XOJ] PEIIEHUS C MaTEMaTUYECKUMH MPE0Opa30BaHUSIMU;

- UCTIOJIb3yeMbIe (POPMYIIBI JOJIKHBI COMTPOBOKIATHCS TTOSICHEHUSIMU.

Ecnu pabGora He 3auTeHa, €€ HAJ0 BBINOJHUTH IOBTOPHO C YYETOM
3aMEUaHUil TpernojaBaTelss W MPEACTAaBUTh BMECTE C NpPEIbLAyliedl paboTow;
WCIIPABJICHUS CJIAYET BBINOJHATH B KOHIIE pabOThl, a HE B PELEH3UPOBAHHOM
TEKCTE.

3. Llenpro mabopaTopHBIX pabOT MO AUCHUILIMHE SIBISCTCS CO3HATEIbLHOE U
riyOOKO€ YCBOEHUE Ba)KHEHIIMX IMOJOKEHUU MporpamMMbl Kypca 0OIield XUMUH,
MpUOOpPETEHNE HABBIKOB OOpAIIEHUS C XUMHUYECKOW IMOCYy/ION, peareHTaMu u
MIPOBEICHUSI OMPEICICHHBIX XUMHUYECKUX UCCICNOBAHUM TIpU COOJIOICHUN
TpeOOBaHUI TEXHUKU OE€30MacCHOCTU, BBITIOJHEHUS PAacuy€ToOB IO MPUBEIACHHBIM B
METOJIMYECKOM YKAa3aHWUM YPABHECHUSIM W HAIUCAHUS YPAaBHEHUW XHUMHYECKUX

peaKiuu.



[Tpu moaroTOBKE K JTA0OPATOPHBIM 3aHSATUSAM CTYICHT JOJDKEH:

- W3y4YUTh TEOPUIO TO TeMe JabopaTOpHON pabOTHI, MCHOJB3YsS KOHCIIEKT
JIEKIIUHA U PEKOMEHYEMYIO JINTEepaTypy;

- TOJY4YUTh JONMYyCK K pabore B jabopaTopuu, O3HAKOMHUBIIHCH C
WHCTPYKIIMEH 10 TEXHUKE 0€30MacHOCTH Ha Kadepe;

- O3HAKOMUTKLCS C KOHTPOJBHBIMH BOMNpOCaMU K JiabopaTopHOW pabore u
OBITH TOTOBBIM OTBETHTHh Ha HUX BO BPEMSI JIOITYCKa K BBIMTOJTHEHUIO PaOOTHI,

- COCTaBUTh IUIAH BBIOJIHEHUS OINBITOB C YYETOM MPAaBWI TEXHUKHU
0e301acHOCTH;

- 0()OPMHUTH OTYET O BBITTOJIHEHHOU padoTe. OTYET BBHIMOTHIETCS OTICIBHO 110
KXo nabopartopHoit pabore. B oruere, Kak mMpaBWiIO, OJDKHBI OBITh
CJIETYIOLIUE PA3/ACIIbL:

1. ens BbIMOMHEHUS PAaOOTHI

2. Kpatkas TeopeTndeckas 4yacTh

3. DKCliepUMEHTAIbHAS YaCTh

4. HeoOGxoauMble pacu€Thl, ypaBHEHUS PEaKIIUn
5. BeiBOJBI;

- 3aIIUTUTH UTOTH PabOTHI.

4. Ecnu y CTyJIeHTa BOSHUKAIOT 3aTPYHEHUS MPU M3YYEHUU Kypca CIeayeT
oOpararbcs 3a KOHCYJIBTAIMEH K BEAYIIEMY TPETOaBaTelIIo.

5. K cpmaue »k3ameHa [OMYCKAalOTCS CTYJAEHTBHI, KOTOPBIC BBITIOJHUIN
WHIWBUIyaIbHBIC 3aJaHMs 110 OCHOBHBIM pa3jeiiaM Kypca, BBITIOJHUIN U
3aIIATHIIN OTYETHI 10 JTAOOPATOPHOMY ITPAKTUKYMY.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JAUCHUIIJIINHBI

Jlekunn 1O «XUMHM» TIPOBOJATCS B MYJIBTUMEIUMHBIX AyAUTOPUSAX,
OCHAIIIEHHBIX COOTBETCTBYIOIIUM COBPEMEHHBIM 000pynoBaHueM. JlabopaTtopHbie
paboThl MO0 «XHUMHHU» MPOBOJATCS B 000pyaoBaHHOUM mabopaTopuu L675. Jls
OpraHW3allid CaMOCTOSITEIPHOW PabOThl CTYJAEHTHI MOJB3YIOTCS COOCTBEHHBIMU

NNEpCOHAIbHBIMH KOMIIBIOTCPAMU. YNTAJIbHBIMU 3aJIaMH HaquOﬁ OMOJINOTEKH.



HaumenoBanue
000pY10BaHHBIX MOMeEIeHUIT 1
noMeleHul IJIs
CaMOCTOSITeIbHOH padoThI

IlepeyeHnb 0CHOBHOTO 000PY10BAHUS

MynbTuMenuiiHas ayauTopHst

DkpaH ¢ dekTponpuBoaoM 236*147 cm Trim Screen Line;
[IpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; IToacructema crieruaain3npoOBaHHBIX
kpemnennii o6opynoanusi CORSA-2007 Tuarex; [Toacucrema
BUjIe0 KoMMyTanuy; [logcucreMa aymmo KOMMYTAIUH U
3BYKOYCHJICHHUST; aKyCTHUYECKAsi CUCTEMA JUIS TIOTOJIOYHOTO
montaxka S| 3CT LP Extron; nudposoii aynuo npoueccop DMP 44
LC Extron; 6ecripoBoanbie JIBC i o0y4aromuxcst o0ecreueHb
crcTeMoii Ha 6ase Touek mgoctyma 802.11a/b/g/n 2x2 MIMO(2SS).

Jlaboparopus xumun
ayn. L675
Ha 15 yenoBek

JlabopaTopHbie CTOIBI

KoMIUIEeKThI pEaKTHBOB ISl POBEICHMUS OTIBITOB

CymmneHbii mkad SNOL 24/200 (n1abopaTopHasi 3J€KTpOIIeyb)
pa3iauyHbBIe MPOOUPKH, KOJOBI, MUMIETKA aHATUTUYECKHE, OIOpPETKH
Brokcel

Bechl 1abopaTopHbIe 2JIEKTPOHHBIC

KommbroTepHsIii kiacc kadenps
I'mapoTexHuKy, TEOPUU 3AAHUM U
coopyxkenuii, ayna. E 708, va 19
YeJIoBeK, 00MLIei Iomaapo 78 M2

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty (19 mT.)

KommnbrotepHslii ki1acce kadeapsl
I'mppoTexHUKH, TEOPUU 3AAHUN U
coopyxkenuid, ayn. E 709, na 25
YeJI0BeK, 00mel mIomaapo 77 M2

Momno6ox HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty (25 mT.)

Yuraneuble 3a561 HayuHoi
o6ubimorexu JIBDY ¢ oTKpBITEIM
JOCTYIIOM K QoHay (kopmyc A -
ypoBeHb 10)

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Ckopoctb gocryna B Matepuet 500 MouT/cek.

Paboune mecra Ui JrOA€H C OrpaHUYCHHBIMH BO3MOKHOCTSIMH
3I0pOBbsl  OCHALEHbl JUCIUIESIMM M IIpUHTEpaMu  bpaiis;
00OpYZIOBaHbI:  MOPTATUBHBIMH  YCTPOWCTBAMH  JUIS  YTCHHSA
IUIOCKONIEYaTHBIX ~ TEKCTOB, CKaHUPYIOIIUMH H  YUTAIOIIMMH
MallMHaMU BHJEO YBEJIHYHUTEIEM C BO3MOXKHOCTBIO PEryJISALHN
[[BETOBBIX CIIEKTPOB; YBEJIMYMBAIOIINMHU 3JIEKTPOHHBIMHU JIyIIaMH U
YJIBTPa3ByKOBBIMU MapKHPOBIIMKAMHU

B nensax oGecrieueHus crienuaibHbIX YCIOBUNA 00yUeHUSI MHBAIUIOB U JIUI] C

OTpaHUYCHHBIMUA BO3MOKHOCTSIMU 3710pOBbsi B JIBDY Bce 3manus 060py10BaHbI

nma"naycamu, JII/I(i)TaMI/I, IMOABEMHUKAMH, CIICHUAIIN3UPOBAHHBIMHA MCCTAMU,

OCHAIICHHBIMUA TYAJICTHBIMU KOMHATaMH, TaOTMYKaMH I/IH(1)OpMaI_[I/IOHHO-

HABUTALIMOHHOMN MOIAEPKKH




[Tpunoxenue 1

MUHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCHUICKOM ®EJIEPALINA

desiepabHOE TOCYIAPCTBEHHOE ABBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BHICIIIETO MPO(ECCHOHATHHOTO
00pa3oBaHust

«/laibHeBOCTOYHBIN (heiepaibHbIM YHUBEPCUTE D

(/IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHON
PABOTBI OBYUAIOHINXCSA
10 JUCHUIUINHE «XUMUS»

Hanpagsiuenne nogrorosku 08.03.01 CrpourtenscrBo
npodus «TermnorazocHabeHne ¥ BEHTHIISIIINSD)
®opMa MOATOTOBKHU: OYHAS/3209HAs

BaaauBocTok
2015



IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHONH PadoThI MO IMCHMILINHE

«XuMHD»
Ne n/m | [dara/cpokm | Bua camocrositesqibHoi padorsl | IlpumepHble Dopmbl
BBINOJTHEHH S HOPMBI KOHTPOJIS
BpeMeHH Ha
BBINOJTHEHH
1 1-2 menenu Nzyuenune Tembl «OCHOBHBIC 1/10 gac. YcTHBIN onpoc
KJIaCChl XUMHUYECKUX (YO-1),
COEIMHEHUI», «3aKOH MACbMEHHAas
HKBHBAJICHTOBY pabora (TTP-11)
2 3-4 Henens NuauBuayanbHOE JOMAIIHEE 1/10 gac. Kouncnexr I1P-7
3aganue 1o teme «CtpoeHue
aToMay
3 5-8 Henens N3yuenue tembl «OCHOBHBIE 1/10 yac. MUCEMEHHAas
TEPMOIMHAMHYECKUE U pabora
KHHETHYECKHE 3aKOHOMEPHOCTH (TTIP-11)
MIPOTEKAHUS XUMHYECKUX
peaKIuii»

4 O-11 nenens N3yuenne HOBOM TeMBI 1/10 gac. Koncnekr
«KonmuraTuBHbBIE CBOMCTBA (ITP-7),
pacTBOpPOB» U COCTABIICHUE YCTHBIA OIIPOC

KOHCITICKTa (YO-1)
5 12-13 menens NunuBuayanbHOE JOMAIIHEE 1/10 gac. MUCbMEHHAs
3aaHue 1o Teme «PacTBopbI» pabota
(TTP-11)
6 14-15 uenens NuauBHayanbHOE JOMaIIHEE 1/10 yac. Tecr (TTP-1)
3amanue 1mo Teme «Koymonaaeie WITH
pacTBOPBI» MUChMEHHAs
pabora
(TTP-11)
7 16-18 nenens NuauBuayaibHOE TOMAITHEe 2/28 yac. CobecenoBanune
3aJlaHUE 10 TeMe (YO-1)
«INEKTPOXUMHUECKHE W
MIPOLIECCHD MUChMEHHAs
pabora (ITP-11)

8 ceccust [ToaroroBka k crave sK3aMeHa 27/9 uac. MUChMEHHAs

pabora

XapakrepucTHKAa 3aJaHUM VISl CAMOCTOSATEILHON PadoThl 00y4aK0IIMXCH U

1. CocraBieHrue KOHCIEKTa II0 TEMaM

METOAUYECCKHUEC PCKOMCHAAIIMHA 1TI0 UX BBINMMOJIHCHUIO

«KonnuratuBHbIE CBOMCTBA pACTBOPOBY.

A.J'Il"OpI/ITM COCTaBJICHUA KOHCIICKTA

o BnumarennHO HpOQHTaﬁTe TCKCT.

«XuMHU4YecKas TECPMOJNHAMUKA),




OTMmeThTe HOBBIE CJIOBA, UMEHA, TEPMUHBI. Y TOUHUTE 3HAYCHUE HEU3BECTHBIX

MTOHSATHUH.

[IpousBenuTe 00pabOTKy MaTepuana: BbIJCIUTE IIIaBHBIE MBICIIHU, ONPEICICHUS

MIOHSTHI ¥ BBIBOJIBI

CocraBbTe IUJIaH, 3aMUIIMTE KIIOYEBBIE CJIOBA, OTMETHTE TJIaBHBIE MBICIH B

BU/I€ OTIOPHBIX CUTHAJIOB.

[Ipu MOBTOPHOM UTEHHHU TEKCTA 0OpAaTUTE BHUMAHUE HA B3aUMOCBSI3h TJIABHBIX

MBICJIEN U JOKa3aTeJIbCTB.

3anucu MpOBOANTE CBOMMH CIIOBAMHU, CTPEMHUTECH K KPATKOCTH.

B koHcnekTre ucnoiyib3yWTe COKpamleHus (yIOOHBI JIErKO 3allOMHUHAIOIIMECS

OTIOPHBIE CUTHAJIBI)

3anuchk OJKHA OBITh KOMIIAKTHOW M CTPYKTYpHPOBAaHHOW. CIUIOLIHOM TEKCT

10x0 BocnpuHuMaercs. [loaTomy OTCTyIIbI, TPOOEIBI, HyMepalius, BbIICICHUE

TJIABHOTO CJIEJIA0T BaIll KOHCIIEKT 0oJiee y00HBIM ISl PaOOTHI.

[To oxoHYaHWE KOHCIICKTUPOBAHHUS MPOYTHTE TEKCT, MPU HEOOXOIUMOCTH

nopaboTalTe KOHCIIEKT.

2. BuimonaHeHWe WHAMBUAYAJIbHBIX JOMAIIHUX 3aJaHUN 1O TeMaM «YPOBHHU
opranuzanud  BemiecTBa»,  «OCHOBHBIE  TEpPMOJMHAMUYECKHE  H
KMHETHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS XWMUYECKHX PEaKIUiy,
«PacTBOpbI», « DNEKTPOXUMHUECKUE MPOLECCHI.

«OCHOBHBIE ~ TEPMOJMHAMUYECKHE W  KUHETHYECKHE  3aKOHOMEPHOCTHU

MPOTEKAHUS XUMHYECCKUX PEaAKIIHII»

JI71st IpeIiIoKEHHOM peaKIMy OTBEThTE HA CIAEAYIOIINE BOIIPOCHI:

- KaKOB TEIUIOBOM 3 (HEKT JaHHOW peakiuu 2; ONpeAesuTe TerioBoi ddekT

oOpazoBanus 1 Kr 1r0060r0 U3 NPOAYKTOB PEAKIMU B JAHHOM IPOILIECCE;

- KaK MEHSIETCSI CTeTICHb OECTIOpsAKa B X0OJIe PEaKIINU;

- BO3MOJKHA JIM JJaHHAsI PEaKIusl B U30JIMPOBAHHON CHCTEME MPHU CTaHIAPTHBIX

YCIIOBHUSIX;

- BO3MOYKHA JIM JaHHasl peakuus B OTKphIToi cucteme mpu 25°C u 1000 K. Ipu

KaKoU Temreparype BblaesieTcs: 00JbIle SHEPTHH;



- Kakod (¢akrop (PHTPONUMHBIA WIM SHTAIBIHUHBINA) CIOCOOCTBYET
IIPOTEKAHUIO MPOILIECCa;
- 3aNMIIUTE BBIPAKEHUS KUHETUYECKOW U TepMOAMHAMUYECKON Kopasuosecns,
MOKaKUTE B3aMMOCBSI3b MEKy HUMU;
- paccuuTaiTe 9uciIoBoe 3HaueHHUE Kpusuoecus TPU TeMmepatype 25°C u 1000 K.
[Tpu xakoii TeMriepaType MoJHOTa NPOTEKAHUS PEAKIIMH BBIIIIE;
- YKQKHUTE ONTHUMAJIBHBIE YCIOBUS MPOTEKAHUS PEAKIIMH, UCIOIb3Ysl MPUHLHUIT
Jle latenbe (ycnoBusi, NpuU KOTOPBIX PABHOBECHE CMELIAETCS B MPSIMOM
HaIlpaBJICHUN).
2PbS m T 0, T — 2PbO m t 250, (1)
AH%g,, kJlx/Moms - 100,42 0  -219,28 -296,9
AG® | kJTx/Monb -98,77 0 -189,1 -300,21

«PacTtBOpBI»

1. Paccuuraiite MOJSIpHYIO KOHIIEHTpanuio 2% - HOTO IO Macce pacTBopa

xjopuja Hukens. [notHocTs pacteopa 1,055 r/em®.

2. CKOJNBKO TIpamMMOB caxapo3bl Haao pactBoputb B 100 T BOIbI, 4TOOBI

IOBLICUTH TeMIleparypy kunenus xa 1°C?
3. Paccuuraiite pH cnenyronux pactBopos: a) 0,03M HBr; 6) 0,1 N H,Se; B)
0,0008 M CucCl,.
4. Omnpenenure npu kakou koHneHtpannn KOH B pactBope KoHIEHTpanus
nonoB xkene3a (1) 6yner pasna 1-10%, K (Fe(OH),) = 1-101
® «DJEKTPOXUMHUUYECKHE MPOLECCHD)

1. CocraBpTe CXE€MBbI IBYX TajIbBAHUYECKUX AJIEMEHTOB, B OJHOM W3 KOTOPBIX
aHOJOM CIIYKHUJ Obl KEJIE3HBIM SJEKTPOJ, a B JAPYroM DJIEMEHTE OH SIBIISICTCS
katooM. Berunciaure OJ[C 3THUX 371€MEHTOB MNpPH KOHIIEHTPAIUSAX KaTOMHBIX
anexTposuToB 0,1 Monb/1, a aHOAHBIX AeKTpouToB 0,001 MoK/

2. llpu »nektponu3e BOAHOTO pacTBOpa cylb(ara Kamuss Ha KaToJle

BbIJIEMIOCH 224 1 raza. PaccuuTaiite Bpems 3JIEKTpOJiv3a, MpU CUje Toka S5 A.



[IpuBenute mNOJNHYXO cXeMmy OJnekrponu3a. Paccuurate Maccy BelecTsa,
BBIJICTIMBILIETOCS HA aHOJE.

3. IlpuBeguTe cXeMbl TalbBAHMYECKUX HJIEMEHTOB, BO3HUKAIOIIMX MpHU
HapyILIEHUHU LEIOCTHOCTH KEJIE3HOTO U3JEIIHNS, TOKPBITOTO HUKEIEM, PE3YIBTATOM
paboThl KOTOPBIX SBJSIETCS MPOLIECC KOPPO3HMM: a) BO BIIAXKHOM BO31yXe; 0) B
Kuciou cpene. [IpuBecty ypaBHEHUS MPOLECCOB U YKA3aTh MPOLYKTHI KOPPO3UHU.

Ilepen npakTUYECKMM 3aHATHEM CIEAYET HM3YYUTh KOHCHEKT JEKIUU H
PEKOMEH/IOBaHHYIO IIpEerojaBaTesieM JHUTepaTypy, oOpalias BHUMaHHME Ha
IIPAKTUYECKOE IIPUMEHEHHE TEOPHUM M HA METOAUKY pPELIEHUS THUIOBBIX
0Oy4Yaronux 3a/1a4 N0 COOTBETCTBYIOLIUM Pa3eaM U3y4aeMOi TEMBI.

Pemenue 3a7a4 1 OTBETHI HA TEOPETUYECKUE BOIPOCHI JOKHBI OBITH KOPOTKO,
HO Y€TKO 00OCHOBAHBI.

[lepen BbIMOIHEHHEM JaOOPATOPHBIX PabOT HEOOXOAUMO MPONUTH MHCTPYKTAK
110 TEXHUKE 0€30IaCHOCTH U PACIUCATHCSA B COOTBETCTBYIOLIEM JOKYMEHTE, IOCTE
TOr0 O3HAKOMHTHCSI C TMOPSIAKOM BBINOJIHEHUS J1abopaTtopHOW paldoThl. B xone
BBIMIOJIHEHHsI pabOThl BHHUMATENbHO HaOMIOJalTe 3a M3MEHEHUSIMH B CHCTEME,
IPOBOJAUTE M3MEpeHuss M 3anuceiBaiite HaOmogeHusa. Ilo pesynbraram
DKCIIEpUMEHTa cleflaiiTe BhIBOMBI. [locie BbImosHEHUsT Jab0paTOpHOM PabOTHI
odopmuTe 1a0OPATOPHBIA OTYET W CAANTE €ro Ha MPOBEPKY MpernojaBaTenio. B
OTYETE, TOJKHBI IPUCYTCTBOBATH CIEAYIOIIUE Pa3IEIIbl:

1. Llenb BbIOJIHEHUS pabOTHI.

2. KpaTkas TeopeTnueckas 4acThb.

3 OTBET Ha KOHTPOJIBHBIE BOITPOCHI U 3aJaHUs

4. DKciepuMeHTaIbHAs YacTh.

5. Heobxoaumbie pacy€Tbl, ypaBHEHHUS pEaKIUil.

6. BeiBOABI.

TpeboBaHus k npeacTaBIeHUI0 U 0GOPMJIEHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI
[Tpu BBIMOIHEHUN MMCBMEHHBIX padOT HEOOXOAUMO COOMIOAATH CIEAYIOIINe

IIpaBuJia:



- paboTy cneayeT BBIMOJHATh AaKKypaTHO, OCTaBIssA MO JUIsl 3aMeyaHHid
PELICH3EHTA;
- YCJIOBHMS 3aJ1a4 CBOETO BapHaHTAa IEPENNCHIBATh ITOJHOCTHIO;
- TpU pEeHICHUU ISl BCEX MOJYYEHHBIX YHCIOBBIX 3HAYEHUH JOJDKHA OBIThH
IIPUBECHA Pa3MEPHOCTB;
- IOAPOOHO M3JI0KUTh X0/ PELIECHUS C MATEMaTHYECKUMHU ITPEOOPA30BaHUSIMU;
- UCTIOJIb3yeMbIe (POPMYIIBI JOKHBI COMTPOBOKAATHCS MOSICHEHUSMH.
Ecin pabora He 3aureHa, €€ HaIO BBIIOJHUTH MOBTOPHO C YYETOM

3aMeYaHUil MpenoaaBaTelid U NPeACTaBUTh BMECTE € MpeAbIAyIIel paboToil;

NunuBuayanbHbie 3aaaHusi, OQOpMIICHHBIE 0€3 COOII0/ICHUS YKa3aHHBIX
OpaBWI, a Takke paOOThl, BBHINOJIHEHHbIE HE IO CBOEMY BapUaHTy, He
PELEH3UPYIOTCA U HE 3aCUNUTHIBAKOTCS.

Kpurtepusimu OlEHKH pe3yJIbTATOB CAMOCTOSITEJBbHON PadoThbl CTyAcHTA
SBJISFOTCSL:
— YPOBEHb OCBOEHUS CTYI€HTOM Yy4eOHOI0 MaTepHaa;
— YMEHUS CTYJI€HTA UCII0JIB30BATh TEOPETUYECKHUE 3HAHUS TIPH BBIITOJIHEHUU
MPaKTUYECKUX 3a]1ay;
— 000CHOBAHHOCTb U YETKOCTb U3JIOKEHUS OTBETA,

— oopMieHre MaTepralia B COOTBETCTBUH C TPEOOBAHHSIMU.



[Ipunoxenue 2

MUHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCHUIICKOM ®EJIEPALINA

deniepabHOE TOCYIAPCTBEHHOE ABBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BHICIIIETO MPO(ECCHOHATHHOTO
00pa3oBaHust

«/la;IbHEeBOCTOYHBIN (peiepaILHbIN YHUBEPCUTED)

(IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

®OH]] OLIEHOYHBIX CPEJICTB

IO AU CHUIIJINHE «XUMUA

Hanpagsienne nogrorosku 08.03.01 CrpourenscrBo
npodus «TermnorazocHabKeHne ¥ BEHTHIISIIINS)
®opMa MOATOTOBKHU: OYHAS/3209HAs

r. Biagusocrok
2015



IMacmopr
(oHIa OLIEHOYHBIX CPEACTB
0 JUCHHUILINHE XUMHUSA

Kox u ¢popmysimpoBka
KOMIIeTeHI[UH

dranbl GOPpMUPOBAHUS KOMIIETEHIIUN

OIIK-1 cnoco6HOCTH
HCIOJIb30BAaTh OCHOBHBIC
3aKOHBI
€CTECTBEHHOHAYYHBIX
JTMCLUTUIAH B
npodeccnoHaTbHOM
NeSTeILHOCTH, TPUMCHSTh
METObl MATEMaTHYECKOTO
aHaIM3a u
MaTeMaTHYECKOTO
(KOMIIBIOTEPHOTO)
MO/ICJIUPOBAHUS,
TEOPETUIECKOTO U
AKCIEPUMEHTAIHHOTO
HCCIICTIOBAHMUS.

peaKumii;
3HAeT

3aa4

OCHOBHBIC 3aKOHOMCPHOCTH IMPOTCKAHUA XUMHUYCCKUX

0COOEHHOCTH M CBOMCTBA OCHOBHBIX XMMHUYECKHX
CHUCTEM, CIIOCOOBI pelicHrA PpaCUCTHBIX XUMHUYCCKUX

yYMEET XUMHYECKOTO IMponecca ¢ yuetomMm peaﬂLHOﬁ

MPAKTUYECKOUN CUTYyaIun

OCYHICCTBIIATD BI)I60p OIITUMAaJIbHOMI MOACIn

BJIAZACCT | HABBIKAMU PCHICHUS XUMHUYCCKUX 3a0a4,;

(I)OprI TEKYHIET0 H MPOMEKYTOYHOI'0 KOHTPOJIA 10 JUCHUIIJINHE

«XUMHUID)
Kozp! u aTans1 popmupoBanus OneHouHble CpefcTBa
KoHTpoHpyem KOMIIETEH I
o —
Ne' | wte mozymm TEKYIIHH MIPOMEKYTO
JUACITTLITHHEL KOHTPOJIb YHas
aTTecTanus
OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKaHUsI XMMUYECKUX
peaKIuii; CobecenoBanu
0COOCHHOCTH M CBOMCTBA e (YO-1),
OCHOBHBIX XUMHYECKHUX tect ([TP-1)
Paznen 1. CUCTEM; CIIOCOOBI pelIeHus
CTpO@HI/Ie OIK-1 PaACYCTHBIX XUMHUYCCKUX 3a0a4 BOHpOCBI
1 | BemiectBa, OCYIIECTBIISTH BEIOOP Nel, 2,3,
o 3aauu "
YPOBHHM €T0 ONTUMAJILHOU MOJEIIN 4,5
NpaKTUYECKHE
OpraHu3aIu XUMHYECKOT0 IIpolecca ¢
. 3aJaHHS
YYETOM peaslbHOM
MPAaKTUYECKON CUTyaluu
HaBBbIKAMU PELICHUs JlaGopaTopHsble
XUMHYECKHX 3a1a4 paboter Nel,2
2 | Pazmen 2. OIIK-1 | ocHOBHBIE 3aKOHOMEPHOCTH Bonpocsl




XuMugeckast MPOTEKAHUS XUMUYECKHUX Ne 6,7,8
TEpMOJIMHAMHUKa peaKnii; CobecenoBanu
SHEPreTuKa u O0COOCHHOCTH M CBOMCTBA e (YO-1),
KUHETHKA OCHOBHBIX XHUMHYECKUX tect (ITP-1)
npoiiecca CUCTEM; CITIOCOOBI PEIICHUs
pPaCUYCTHBIX XMMHUYECKUX 3aa4
OCYILIECTBIISATH BBIOOD
OIITUMAJIEHOH MOJIeN 3aJa4d U
XUMHYECKOTO TIpoIiecca ¢ MPAKTUICCKHE
Y4E€TOM peaIbHOU 3aJaHusA
MPAKTUYECKOM CUTYaLIUU
HaBBIKAMH PEIICHUS JlaGopaTopHbie
XUMHUYECKUX 3a]1a4 paboter Ne 3.4
OCHOBHBIC 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHYECKUX
peaKInii; ColOecenoBanu
0COOEHHOCTH U CBOWCTBA e (VO-1),
OCHOBHBIX XHMHUYECKUX tect (ITP-1)
CHCTEM; CIIOCOOBI peIIeHus
Paznea 3.
pPACUYCTHBIX XMMHUYECKUX 3a71a4 Bormpocsr
Kunkue OIlK-1
OCYIIECTBIISITH BHIOOD Ne 9,10,
CHUCTEMBI- . 3amauu 1
ONITUMAIbHON MOJEIIN 11,12
pacTBOPHI MIPaKTUYECKHE
XUMHYECKOTO TIpoIiecca ¢
o 3aaHust
Y4ETOM pealibHOI
MPAKTUYECKON CUTYyAIIUU
HaBBIKAMU PELICHUS JlaboparopHble
XUMHYECKHX 3a7a4 pabotsr Ne 5,6
OCHOBHBIC 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUECKUX
€aKIIHii;
p ’ . CobecenoBanu
0COOEHHOCTH U CBOMCTBA e (VO-1)
Paznen 4. OCHOBHBIX XUMHUYECKUX TecT (HP’ 1)
OKHCIUTEIBHO- CHUCTEM; CIIOCOOBI pelIeHus
BOCCTAHOBHTENb | v g pacUeTHBIX XUMHUYECKUX 3a/1a4 Bompocsr
HbIE MPOLECCHI. OCYIIECTBISITH BHIOOD — Ne 12,13,14
DIJIEKTPOXUMHUYE ONTHUMAILHOI MOJEIN
MTPAKTUICCKHE
CKH€ CHCTEMEL. XUMHYECKOT0 TpoIiecca ¢
o 3aJaHusA
Y4eTOM peabHON
MIPAKTUYECKON CUTYaIUU
HaBBIKAMU PELICHUS JlaboparopHble
XUMHAYECKHX 3a71a4 paboter Ne 7,8
OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYCCKHUX
peakuuii; CobecenoBanu
Pasten 5 0COOEHHOCTH M CBOMCTBA e (YO-1), Bormpocst
A ) OIIK-1 | OCHOBHBIX XUMHYECKHUX tect (ITP-1) Ne 15,17,
KoHcTpyK1InoHH
CHUCTEM; CIIOCOOBI pelIeHus 18, 19
bIC MaTEpUAIbL.
pacUeTHBIX XUMHUYECKUX 3a/1a4
OCYIIECTBJISTH BEIOOP 3aJa4d U

ONTUMAaIbHOI MOJEIHU

IMMPAKTUYCCKUC




XUMHUYECKOTI0 MpoIiecca ¢ 3a1aHUs
Y4ETOM peaibHON

MPAKTUYECKOM CUTYaLIUU

HaBbIKaMU PELICHUS naboparopHas
XUMHUYECKHX 3a7a4 pabora Ne 9.

IlIkaJia oueHUBaHKUs YPOBHA ChOPMHUPOBAHHOCTH KOMIIETEHLIUM

Koa n
Jransl popMupoBaHUS
¢popmyaupoBka KpPUTEepUMn nmoKa3aTejin
KOMIIeTeHIINHA
KOMIIeTeHIIUH
OCHOBHBIC CIIOCOOHOCTH
3aKOHOMEPHOCT | 3HAHUE OCHOBHBI)E BOCIPOH3BOJIHT
Y TIPOTEKaHUs 3aKOHOMEPHOCTEMN
OCHOBHBIE
XUMHYECKUX MPOTEKAHUS
peaxiuii; XUMAYECKUX TCOPETHYICCKUEC
SHACT OCOOCHHOCTH M | peaKIuii; 3HaHUE IIOJIOKCHHUA
(noporos CBOICTBA 0COOEHHOCTEH 1 IIPUMEHUTEIBHO K
ot p OCHOBHBIX CBOMCTB OCHOBHBIX OCHOBHBIM
XUMHUYECKUX XUMHYECKHUX
YPOBCHB) XUMHYECKUM
CHCTEM, CHCTEM; .
CHUCTEMAM,
OIlK-1 CHOCOOBI 3HAHHE OCHOBHBIX 5
CcrIoco0OHOCTD
CIIOCOOHOCTH peLeHust CIoco00B pelIeHus
HCIIOJB30BaATH PaCUYCTHBIX PACUCTHBIX pemarb TUIIOBBIC
OCHOBHBI€ 3aKOHbI XUMHUYECKHUX XUMHUYECKHX 3a7a4 3a4a4u;
€CTECTBEHHOHAY4H 3a71a4
BIX JUCLMIUIMH B CIIOCOOHOCTD
OCYULIECTBIISTh
pohEeCCUOHATBLHO BBIGOD NpaBUJILHO YUTATh
U IeITeNbHOCTU o o
bi§ I[I/IMGHSITL ’ ONTHMAJILHON MEHHE BEIOUPATh FHMITHECIHH
P yMeeT MOJECIN y p i TEKCT;
METOBI CpPaBHUBAThH U
(MpOABHH | XMMHUYECKOTO CIIOCOOHOCTH
MaTeMaTHYECKOTO it Hporecca ¢ aHaJIN3UPOBATH
aHanM3a u YTOBCHB) peTOM TIOJIYYEHHYIO HPaBHJIEHO
MaTeMaTHYECKOTO M y:am,Hoﬁ “H(pOpMaIIUIO; MHTEPIPETUPOBATH
(KOMITBIOTEPHOTO) p . MOJIYYEHHYIO
MOEITHPOBAHISL MPaKTUYECKON
P ) CHTYAIHH nH(pOpMaIIHNIO;
TEOPETUUECKOTO U
3KCIEPUOHATILHOTO BJIaJIcHUE
HUCCIEI0BAHUA. OCHOBHBIMH
METOJaMH PEIICHUs
THIIOBBIX 33124 CIIOCOOHOCT
HaBbIKaM U3JIOKeHHUs | CaMOCTOATEIBHO
HaBBIKAMHU
BJIaJIEET o— TEOPETUUECKOTO U BBIOMPATH CTIIOCOO
BBICOKHH IPAKTUIECKOTO
( XUMHUYECKUX P PCIICHIA
YPOBEHB) a0 Marepuaia, MOCTaBJIEHHBIX
’ HaBBIKAMH
3aJ1ad4;
oOparieHus ¢
XUMHUYECKUMU
peareHTamu u
MPOBEACHUS




OIIPEIEIECHHBIX
XUMHYECKHUX
HUCCIIEJOBAHUN;

ConepxxkaHue MeTOAMYECKUX PEKOMEHIAIUI,
onpeaesiIOIMX NPoUeaypPbl OlleHNBAHUA Pe3yJbTATOB OCBOCHHS

JTUCHHMILIMHBI « XUMU»

Texymasi arrecramusi CTyAeHTOB. Tekymias arrectanus CTYIEHTOB IO
JTUCHUIUIMHE  «XUMHW»  TMPOBOJUTCS B COOTBETCTBUU C  JIOKAJIbHBIMU
HOpMAaTUBHBIMU akTamu JIBDVY u sBasercs 00s13aTeabHOM.

Texymas arrTecranus MO JIUCHUIUIMHE «XHUMHs» MPOBOAUTCS B (opme
mecmuposanusi (I1P-1)) 10 OICHUBAaHUIO (AKTHUECKUX PE3yJIbTaTOB OOYUYCHHS
CTYZCHTOB U OCYIIIECTBISETCS BEAYIINM MPETIOaBATEIIEM.

OObeKkTaMy OLICHUBAHUS BBICTYIIAIOT:

e yyeOHasl JAUCUMIUIMHA (AKTUBHOCTh Ha 3aHATUSAX, CBOEBPEMEHHOCTh
BBITIOJTHEHHSI PA3JIMYHbBIX BUOB 33/IaHUH, TIOCEIIAEMOCTh BCEX BUOB 3aHATHH IO
aTTeCTyeMON JUCLUILINHE);

® CTENEeHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

® YpPOBEHb OBJAJEHUS MPAKTUYECKUMH YMEHHUSMU M HaBbIKAMH IO BCEM
BUJIaM y4eOHOI paboThI;

® pPE3yJbTaThl CAMOCTOSITEILHON PabOTHI.

OreHKa OCBOEHUS! YYEOHON NUCUUIUIMHBI « XUMHUSD) SBISIETCS KOMILIEKCHBIM
MEPOMPHUITHEM, KOTOPOE B 00S3aTEILHOM TOPSAKE YUYUTHIBACTCA U (PUKCHPYETCS
BEIYLIUM IpenoaaBareneM. Takue moka3aTesld 3TOW OLEHKH, KaK MOCEnaeMOCTh
BCEX BHUJOB 3aHATUH W TECTUpOBaHWE (PHUKCUpPYETCS B JKypHaje MOCEUICHHUS
3aHATHM.

CreneHb yCBOGHHMA TEOPETHMUYECKHX 3HAHUW  OLEHUBACTCS  TaKUMHU
KOHTPOJIbHBIMU MEPOTIPUATHUSIMHU KaK TECTUPOBaHUE.

IIpome:xyTouHass aTTecTalusi CTYAeHTOB. [IpomexxyTouHas arTecTarus
CTYJIEHTOB IO JIUCUUILTUHE « XUMHUS» TIPOBOJUTCS B COOTBETCTBUU C JIOKAJIbHBIMU

HOpMaTUBHBIMH akTamu JIBDY u sBiseTcsa o0s3aTebHOM.




B cooTtBeTcTBHM ¢ pabouyrM yuyeOHBIM IJIAHOM IO HAMPABICHUIO MOATOTOBKU
08.03.01. CrpourensctBo, mpoduns «l[IpoMblmmeHHOE U TpakIaHCKOE
CTPOUTENILCTBO» BHJOM IPOMEKYTOUHOW aTTecTallud CTYJAEHTOB B IMpoliecce
U3yYEHUS JUCHHUIUTUHBI «XUMHs» sBIseTcs 5k3aMmeH (1 cemecTp). Dk3ameH
OPOBOIUTCS B BHUAE YCTHOrO ompoca B (GOpMe OTBETOB Ha BOIPOCHI

OK3aMCHAITMOHHBIX OUJICTOB.

Ilepedyensb onenouHbIX cpeacts (OC) mo fucuMILUIUHE

«XuMHUA»
Kox | HammenoBa IIpeacraBiaenn
Ne oC HHE Kparkas xapakTepucTHKa OLEHOYHOIO0 | € OLeHOYHOIo
n/n OLICHOYHOI0 CpeacTBa CpeacTBa B
cpeacrBa donne

Bonpocs a5 codecenoBaHus
10 JUCHUIUINHE « XUMUI»
Paznen 1. ATOMHO-MOJIEKYJISIpHOE YUeHHe

1. OcHOBHBIE TOHATHUS W 3aKOHBl XMUMHHU B CBETE aTOMHO-MOJEKYJSPHOTO
YUYCHMUS.

2. OCHOBHBIC KJIaCChl XMMHUYECKHX COCIMHCHUN U T'CHETHYECKas CBS3b MEXKTY
HUMU.

3. 3aK0OH DOKBUBAJICHTOB. MOISpHBIE MacChl M MOJSPHBIE  OOBEMBI
SKBUBAJICHTOB.

Pa3znen 2

1. Wcropust pa3BuTuUs TMPEACTABICHH O CTpoeHMH aroMa. KBaHTOBO-

MEXAHUYECKHUE MPEICTABICHUS O CTPOCHUH aTOMa.

2. lTlepmomuueckne 3aKOHOMEPHOCTH B CTPYKTYpE aTOMOB W W3MEHEHUU
CcBOMCTB aTtoMoB. Ilepuomnueckuid 3aKkOH M nepuoaudeckas cucrema J[.1.
Menpeneena.

3. XapakTepuCTHKa 3JI€MEHTA IO €ro MOJIOKEHUIO B IEPUONISCKON CHCTEME.

4. OcCHOBHEIC BHJBI U XapaKTCPUCTUKHU XUMHYECKOM CBSI3H.



5.
6.

Ocobennoctu Metoa BalieHTHBIX cBsizeld (MBC)

MeXMONEKYIIAPHBIE B3aUMOICUCTBUS

Pa3zgen 3. 3akoHOMEpPHOCTH IPOTEKAHUS MIPOLIECCOB

1.

OcHOBHBIE  TepMOAWMHAMHYECKHE  (YHKIMH  COCTOSHUS  CHUCTEMBI:
o0o3HaueHue, GU3NUECKU CMBICI, CIOCOOBI pacyeTa.

OCHOBHBIE 3aKOHBI TEPMOJAUHAMUKU: (POPMYIUPOBKH, MATEMATHUUECKHE
BBIPAXKEHUSI, MPUMEHEHUE K PA3IMYHBIM CUCTEMAM.

Kputepun caMONpOU3BOJBHOTO MPOTEKAHMS MPOIECCOB B Pa3IMYHBIX
CHUCTEMAX.

XuMuueckass KuHeTHka. [loHsATHE CKOpOCTHM XMMHYECKOW PEAKLIHH.
@akTOpbl, BIHUSIOIIME HA CKOPOCTh TOMOTEHHBIX W TE€TEPOre€HHBIX
IPOLIECCOB. 3aKOH JIEHCTBYIOIIMX Macc, npaBuiio Bant-I'opda, ypaBHeHuE
Appenunyca. Katanus.

XuMu4eckoe paBHoBecHe. KMHETHUECKOE U TEPMOJAMHAMUYECKOE YCIOBHS
paBHOBecHs. BUIbI KOHCTaHT PaBHOBECHS U B3aMMOCBS3b MEXIY HHMHU.

Tepmonunamuueckoe obocHoBanue npuniuna Jle-Illarense.

Pasznea 4. XumMmunueckue cuCTeMbl

1.
2.
3.
4.

Knaccuduxaius pacTBopoB.
OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA PACTBOPOB HEAIEKTPOIUTOB.
OCHOBHBIE XapaKTEPUCTUKH U CBOKMCTBA PACTBOPOB AJIEKTPOJIUTOB.

JlucniepcHbie cUCTEMBI (KOJIJIOUTHBIE PACTBOPHI)

Pa3znen 5. DiekTpoxuMuvecKue CUCTEMbI

1.

3.

XWMHYECKHE UCTOYHUKHN TOKA: TaTbBAHWYCCKHUE DJIEMEHTHI, aKKyMYJITOPBI,
TOILIUBHBIC OaTapew.

[Ipomecc ayeKTpoM3a, IOCIEAOBATEILHOCTh AJICKTPOIHBIX  PEAKIUH,
AJIEKTPOJIM3 PACTBOPOB M PACILIABOB.

Bubl KOppO3UOHHBIX MTPOIIECCOB U CITOCOOBI 3aITUTHI OT KOPPO3HHU.

Kpurepuu oueHku:

Omauyno BBICTABISAETCS CTYACHTY, €CJIN OH C I[OCTaTO‘-IHOI\/'I MOJIHOTOM H3JIaracT

COOTBETCTBYIOILIYIO  TE€MY; JlaeT [MpaBUiibHble (OPMYJIUPOBKH, TOYHBIE



OTIPEJICICHNS] U TIOHATHUSI TEPMHHOB; MOXET OOOCHOBATh CBOW OTBET, MPUBECTH
HEOOXOJMMBIC TPUMEPHI; MPABUILHO OTBEYACT HA JOMOJHUTEIBHBIC BOIPOCHI
MpernojiaBaresisi, UMEIOIIUE LENbI0 BBISICHUTH CTENEHb MOHMUMAaHUS CTYACHTOM
JAHHOTO MaTepHaa;

Xopouwto ecnu Npy U3JI0KEHUU OBLIM JOMYIIEHbI 1-2 HEeCyIIeCTBEHHbIE OLIUOKH,
KOTOpbIE OH HUCIpaBISIET MOCJE 3aMeyaHUsl MpenojaBaTelis; JaeT NpaBUIbHbIC
(bOpMYITUPOBKH, TOUYHBIE ONPEICICHHS U TTOHSATUS TEPMUHOB; MOXET 000CHOBATh
CBOM OTBET, NPHUBECTH HEOOXOJUMBIC TMPUMEPHI, MPABUILHO OTBEYAET Ha
JIOTIOJITHUTENILHBIE BOIIPOCHI MPENOJABATEINsI, UMEIOIIHNE IEIbI0 BBISICHUTh CTENEHb
MOHUMAaHMS CTYICHTOM JIAaHHOTO MaTepuarna;

Yooenemseopumenvro ecnu: npu HU3JI0KEHUU ObLIa JomyiieHa | cyliecTBeHHas
omuOKa; CTYyJACHT 3HACT U MOHUMAET OCHOBHBIC IMOJOKEHUS JAAaHHOW TEMBbI, HO
JIOTMYCKaeT HETOYHOCTH B (OPMYJIUPOBKE TOHATHM; W3jIaraeT Marepual
HEJIOCTATOYHO JIOTUYHO M TIOCJIEIOBATENIbHO; 3aTPYIHSIETCS IpPU OTBETAX Ha
BOIPOCHI MPETO/IaBaTeNs;

Heyoosnemseopumenvro eciiu npu HU3J0KEHUW ObUIM JOMYIIEHBI CYIIECTBEHHBIC
OomuOKU (B TOM YMCJIE U MAaTEeMATHYECKUE) WU CTYJICHT JIEMOHCTPHUPYET IMOJTHOE

HC3HAHHC JaHHOI'O MaTCpHraja.

IlepeyeHb THIIOBBIX IK3AMEHALIMOHHBIX BOIIPOCOB

1. Ilpenmer uzyuyenus xumuu. CBsi3b C ApYrUMHU HayKaMu. PoJib TOCTHKEHHUIA
XAMHUU B HAPOJHOM XO3SMCTBE.

2. ATOMHO-MOJIEKYJIIPHOE YYE€HHE HAa COBpPEMEHHOM dTtane. KonnmdyecTBeHHbIE
COOTHOIIICHHUSI B XWMHUHU. 3aKOH COXPAaHEHUS MaTepuu Kak (PyHIaMEHTaIbHBIHA
3aKOH €CTECTBO3HAHMS. 3AKOH DKBUBAJICHTOB.

3. BemectBo, Kak OCHOBHas xuMuyeckas cucrema. Kiiaccudukanus Bemiects.

4. CrpyKTypHblE YpPOBHHU OpraHM3alMi  BelecTB. JIUCKpeTHOCTH U
HETMPEPBIBHOCTD B MPUPOJE.

5. KBaHTOBO-MeXaHWUYECKast MOAENb aToMa. KOpIyCKyJISIpHO-BOJTHOBOW TyalIu3M.



6. 3anonnenue AO snexktponamu. [Ipunnun Ilaymu. Ilpasuno Xynaa. IlpuHnmn
HaUMEHBIIEH SHEPTUU. DJIEKTPOHHASI €MKOCTh SHEPTeTUUECKUX YPOBHEM.

7. Tlepunonnueckuii 3akoH /.M. MenpaeneeBa, ero ¢usnyeckoe 0OOCHOBAHME.
[leproanuHoCTh KaK pyHIAMEHTAIBHOE CBOMCTBO MAaTEPHH.

8. KoBanentHas cBs3p ¢ mno3unumii merona BC. HampaBieHHOCTh W
HACBIIIAEMOCTh KOBaJCHTHOW CBs3W. [uOpuauzanusa. [eomeTpus Moyekyd,
Nzomopduzm. [Monumopdusm.

9. HanmonekynspHblii  ypOBEHb OpraHu3allid  BEUIECTBA. Turbl
MEKMOJIEKYJIIPHBIX B3AUMOJACUCTBHM.

10. VYpoBenp MakpodopM B CTPYKTYpHOM OpraHu3alMy BeIIEeCTBA. [HIIbI
KPUCTAUTMYECKUX PEIIETOK, UX CPABHUTENbHASL XapaKTEPUCTHKA.

I1. XumMnueckass TepMOJMHAMUKA. Te€pMOJMHAMHUYECKUE CUCTEMBI, MPOILIECCHI,
napameTpbl. DYHKIUU COCTOSIHUA, MX (U3UUECKUH CMBICI, pPa3MEpPHOCTb H
MOPSIJIOK U3MEHEHUSI B XUMUYECKUX TpoIeccax v pa3oBbIX Mepexoiax.

12. 3akoHBl TEpMOXHMMHH, Kak cieAcTBHE | Hauyama tepMoauHamuku. HMx
UCIIOJIb30BaHUE B XUMUHU.

13. TepMoguHamMUyeCKWid M CTATUCTUYECKUM TOAXOH K TPAKTOBKE MOHSATHS
“arTponus”’. BeposSTHOCTh Kak arpuOyT CIOXKHBIX cUCTeM. O COOTHOIICHHUH
nopsiJika v Oecropsiika B IPUPOJIE.

14. VYcnoBus camMoONpoOW3BOIBHOTO MPOTEKAaHUS XUMHUYECKUX  PEaKLIH.
N3menenne cBoOo1HOM SHepruu [ mb0ca Kak Mepa XUMHUYECKOTO CPOICTBA.

15. Ckopocth xumMHYeCKMX peakuuil. PakTopbl, BIHSIOIIME HA CKOPOCTH.
OCHOBHBIE 3aBUCUMOCTH, UX MAaTEMaTUUYECKOE BhIPAKCHUE

16. Dueprusi aktuBauuu, €€ poib. [[OHSITHE AaKTUBUPOBAHHOTO KOMILJIEKCA.
DHEpreTuuecKue JuarpaMmMel.

17. YcnoBusi xumuyeckoro paBHoBecus. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS,
ee ¢usnueckuii cmbica. CriocoObl CMEIICHHS paBHOBECHS.

18. PactBopel. Knaccudukaruss pactBopoB. CrocoObl BBIPaKEHHS COCTaBa

pacTBOpoB. TepMoIMHAMHEKA MPOIIECCa PACTBOPEHHUSL.



19. KonnuratvBHble CBOWCTBa pacTBOpPOB. lcnosib30BaHME KOJUIMTATUBHBIX
CBOMCTB B TEXHOJIOTHSX.

20. DnekTpoauTHUecKas auccouuanus, €€ npuuuHbl. CuiabHble U cia0ble
ANEKTPOJUTHL. 3akoH pas3BeAaeHuss OctBanpaa. BiusHue OJHOMMEHHBIX U
Pa3HOMMEHHBIX HOHOB Ha CTENEHb JUCCOLUALINH.

2]1. DOnexkTponuTHYecKas aucconuanus BoIbl. MOHHOE Npou3BENEHHE BOJBI.
Bonoponnslii nokazarens cpeasl PH. M3mepenne pH.

22. I'mpposm3. CreneHb M KOHCTaHTa ruaposinsa. [logaBineHue W yCUIICHHE
TUAPOJIN3A.

23. llomsatme o  jgumcnepcHbix  cucremax.  Kommouael, — (axTopsl,
cTaOWiIu3upyloue KoJulougHele cucteMbl. Kostouasl B mpupoae
TEXHOJIOTUYECKUX CUCTEMAX.

24.  OKHCINTEIBbHO-BOCCTAHOBHUTENBHBIE  IpoLECChl. Bomopoanas mkaia
noTeHuanoB.  OmpenelieHWe  HaNpaBlI€HUS  IPOTEKAaHUS  OKUCIUTENIBHO-
BOCCTAHOBUTEBHBIX IPOLIECCOB.

25. Knaccudukanus 3J€KTpOJOB MO MEXAHU3MY YCTAHOBJIEHHS 3JIEKTPOJIHOTO
noreHuuana. YpasHenue HepHcera.

26. XUMHUYECKHE HCTOYHUKM TOKA. YCTPOMCTBO W NPUHIMI JCHCTBUSI.
[IpuHIMOMATBbHOE pa3Iuuue © oO0Imue 3aKOHOMEpHOCTH. JlocTomHcTBa U
HenocTaTku. [lepcnekTrBel HCNOIB30BAHMS.

27. Onextponu3. IlocnenoBaTenbHOCTh pa3psiAKA HOHOB M MOJIEKYJ Ha
anekTpoaax. [IpumeHnenue ayexkTposin3a. XeMOTPOHHUKA.

28. Kopposust MeTauioB, Kiaccudukanus KOppo3uOHHBIX npoueccoB. Kunernka
Y TEPMOAMHAMHUKA KOPPO3UHU.

29. OcCHOBHbBIE TPHUHIMIBI 3aIUTHl METAIOB OT KOppo3uu. MHruOuTopsl.

HecoBMecTumocThb MaTCpUuaJIOB B KOHCTPYKIHAX.

TunoBble 3aaHUs K YK3aMeHAIMOHHBIM BOIIpoCamM

1. KnaccuduimpoBaTh XUuMHUYECKUE COSTMHEHNS.



2. OnpenensiTh COCTaB aroMa, €ro CTPOEHUE, BIUSHUE DJIEKTPOHHON CTPYKTYpPBI
aTOMOB Ha KHCIIOTHO-OCHOBHBIE U OKHCIIUTEIHHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.
3. OnuceIBaTh CTPOEHUE U CBOMCTBA MOJIEKYJI IO TUITY XUMHUUECKHUX CBS3EH.
4. OnpenensiTe BUABI MEKMOJIEKYISIPHOTO B3aUMOCHCTBHSL.
5. OnuceiBaTh pa3iWYHbIE TUIBI XUMUYECKUX CHCTEM, HUX Ba)KHEWUIIHUE
XapaKTEPUCTUKH U CBOICTBA.
6. Hcnonb3oBaTh TEPMOAMHAMUYECKUN W KUHETHMYECKUW METOMABI JUISI OLIEHKH
BO3MO>KHOCTH IPOTEKAHUs, HAIIPABJICHUS U YCJIOBUN NMPOTEKAHUSI XUMUYECKUX U
(U3UKO-XMMHUYECKHUX MTPOLIECCOB.
7. OmpenensaTs Ka4eCTBEHHbIE U KOJMYECTBEHHBIE XapaKTEPUCTUKH PACTBOPOB U
IPOLIECCOB (ruaparanuu, JMCCOLAINH, TUJIPOJIN3a, OCaXKICHMS,
KOMILJIEKCOOOpa30BaHMs, KOJIIOUT000pa30BaHuUs ).
8. OOBbsICHATH pabOTy XUMHYECKMX HCTOYHUKOB TOKa, paccuuteiBath 2J(C;
00OCHOBBIBaTh BBIOOP IMPOLIECCOB, UAYIIMX HA 3JIEKTPOJAX IPHU AIIEKTPOJIU3E C
Y4ETOM OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX TIOTEHIAIOB.
9. JlaBaTh XapakTEpUCTUKY MPOIECCOB KOPPO3UU PA3JINYHBIX METAJUIMYECKUX
CHCTEM B YCIIOBHUSX PA3TUYHON JCTIONAPU3ALINN.
.O0pa3en 3K3aMeHAIMOHHOTIO OWJIeTa
MMHUCTEPCTBO OBPA30BAHUSA 1 HAYKHU POCCUMCKOM
OEJIEPALINN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIEr0 MPO(HECCHOHATBLHOTO 00pa30BaHUS
«/JlanbHeBOCTOUYHBIH (erepaibHbII YHHBEPCUTET

IIkona umxenepuag (M)
OIT 08.03.01 CTpoUTEABCTBO

JlncuurinHa XUMUS

®opma 00ydyeHHs] _ ouHas

CemecTp ___oceHHHUU 2015 - 2016y4eOHoro roaa

Peanuzyromas kadeapa oOie, HEOPraHMIECKON M DIEMEHTOOPTAHNIECKOM
XUMUH

DK3aMeHAIIMOHHBINA OnjteT Ne 1
1. KBaHTOBO-MeXaHMUECKass MOJENb CTpOeHUs aToMa. KBaHTOBBIE YKCIIa U THIIBI

AIIEKTPOHHBIX OpOUTATIEN.



2. Kaas u3 peakuuii 60s1ee BeposiTHa?
a) CaO¢) + H2O () = Ca(OH)z(r), 6) P20s ) + 3H2O0 (y = 2H3POsry? Otser
000CHOBAaTh TEPMOJAMHAMUYECKUMU PacUETaMHU.
3. Kakue conu moasepratorcsi ruaponusy? Pacnonoxxure B mopsiike yObIBaHHS
pH Boasble pactBOpbl cynbdara Meou, CUJIMKATa HATpUs, HUTpaTra Oapusl.

Hanumure YPaBHCHUA THAPOJIN3a B MOHHOM U MOJICKYJIIPHOM BHUAX I10 CTAAHUAM.

3aB. kadenpoit

TecToBBIC 321aHUA

1. B oxucnurensHo-BocCTaHOBUTENBHOM peakiuu 8HJ + HaSO4 ) = 4J2 + HoS +
4H,0 3HaueHne MOJIIPHOI Macchl IKBUBAJIEHTA CEPHOM KUCIIOTHI PAaBHO:

a) %98 I/MOJIb 0) %98 I/MOJIb B) %98 I/MOJIb.

2. B kakoWl MoJieKyJe XUMHUYECKas CBs3b OoJiee TpoYHas, €CIM CTaHIapTHas
saTanenus  o0pazosanus (AH%gs, kJIK/MONB) U TaJOreHBOAOPOJOB HMEET
cnenyronme 3HaueHus: AH%0(HF) = — 270,7 xJlx/mons; AH%gs (HCI)= — 92,3
kJx/Monb; AH%gg(HBr)= — 36,3 kJIx/M0Ob?

a) HF; 0) HCI;  B) HBr
3. Kakoil TuI XMMHUYECKOM CBSA3M BO3HUKAET MEXKIY KOMILIEKCOOOpa3oBaTeaeM U
JIUTaHIaMH

a) KOBAJICHTHAsSI 110 JJOHOPHO-AKIIENTOPHOMY MEXaHU3MY;

0) KOBaJICHTHas 10 OOMEHHOMY MEXAHU3MY;

B) HOHHAs
4. TemnoBoil 3((eKT Kakoi W3 peakiuii SBISCTCS CTAHIAPTHOW SHTAIbIUEH
obpazoBanus NO,:

a) NO(F) +1/2 O, T = NOz(r) AHOX‘p_: -56.8 K,H)K

0) 1/2N; () + Oz ) = NOyry AHY ,= 33,5 KIIx

B) N, ™ T 20, = 2N02(r) AHOX‘p_= 67 KIIx
5. Bo cKonbKO pa3 cieayeT YBEIUYHTH JaBJICHUE, YTOObI HadalbHAS CKOPOCTH
obpazoBanust NO; no peaxiun: 2NOy + Oz — 2NOyry Bo3pocia B 8 pa3?
a) B 2 paza; 0) B 8 pas; B) B 3 paza.
6. Onpenenuts HampasieHue peakuuu Hp + lyey — 2Hlp) npu 298 K npu
caenyromux Konuentpamuax: C(Hy) = C(lp) = 0,01 moms/nm3, C(HI) = 1,0
MOJTb/Mm®



a) B OOpaTHOM HampaBjeHWHU; 0) B MPSIMOM HAIPABICHUHU, B) YCTAHOBHJIOCH
paBHOBECHE
7. KakoBa peakiusi BOJHOTO pacTBOpa THAPOKapOOHATa HATPHS:

a) ciaborienaounas; 0) c1aboKHUCIOTHAs; B) HEHTpaiabHas?
8. KakoBa TeopeTmdeckas TOCIEIOBATEIHHOCTh  OCAKICHHS  METAJIJIOB
HaxoJAIuUXca B pacTBope B Buje uoHoB: Na',K* Al¥* Fe3* Cd?*" Au®*, Ag*, Cu®*?
KoHueHnTtpanus kaxaoro nona pasHa 1 M. Ha snekTponusep nogaHo HanmpspKeHHUE
3 B.

a) Au®", Ag*, Fe®", Cu?*, Cd?*, ocTanbHble ocaxxnaTbcs He OyIyT;

6) Cd?*, Cu?*, Fe**, Ag*, Au®", nanee npouecc J1eKTPOIN3a BOJIBI;

B) Na*, K*, AI**, Fe3*, Cd*
9. Kakue w3 ykKa3aHHBIX METAUIOB MOTYT CIIY)KHTh MPOTEKTOPOM JIJIS 3aIlUTHI

CTaJIbHBIX M3JEJIUM OT KOPPO3UM B MOPCKOW BOJE (EMgz+,Mg - - 2,17 B;

E.. o, = 014B;E o, = +0,34B;E .. . =— 0,44 B;E’zr 120 =- 0,76 B):
a) IIUHK U MarHui; 0) 0J10BO; B) M€[lb.

10. Kakoii non Oyaet 00s1amaTh HAUOOJBIICH KOATYIHPYIONMIEH CHITON

JUI.  TPUPOJHOM  KOJUIOWJHOW CHCTEMBI, HUMEIOIIeH (GopMyly  MUIEIIIbI
{ [MALO,]-NAIO; - xH * }- (n—x)H "2

a) AI3+ 6) SOi_ B) POj_



