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1. IVTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O AMCHUIIJIMHE

Kareropwus (rpym-
a) KOMITCTCHITUH

Ko 1 nammeHoBaHue
KOMIIETEHIIUU

KOIL 1 HAUMCHOBAHUEC
HWHIUKATOpa TOCTHXKCHHUA

HaumenoBanue nokasaress OLleHH-
BaHUs pe3ynbTaTa 00y4eHHUs 110

KOMIICTCHIIUU JTHUCLUIIINHE
Teoperuueckas OIIK-1. Cnocoben pe- | OIIK-1.1. BeisBiacHue | 3HaTh: CTpOEHHE BEINECTBA, Iie-
(yHnameHTanbHas | WaTk 3amaun mpodec- | y kmaccupuKays QH- | PUOIMYHOCTh CBOWCTB DJIEMEH-
IOATrOTOBKA. CHOHAIBbHOU  OEATEIIb- 3UYECKUX U XUMHYe-

HOCTH Ha OCHOBC HC-
MOJIb30BaHUA TCOPCTU-
YECKHUX MW IIpaKTHU4YC-
CKHX OCHOB C€CTCCTBCH-
HbBIX MW TCXHHYCCKUX
HAayK, a TaKXK€ MaTeMa-
TUYECKOTI'O arrapara.

CKHX IPOIIECCOB, TPO-
TEKAMOIIMX Ha O0OBEKTE
npodeccroHabHOM
JeSATEIbHOCTH.

OIIK-1.3. Omnpenene-
HUE  XapaKTEePHUCTHUK
XUMHYECKOTO IPOIlec-
ca (sBIeHHs), Xapak-
TEPHOTO IS OOBEKTOB
npodeccroHanbHOI
NesITeTbHOCTH, Ha OC-
HOBE IKCIIEPUMEH-
TaTBHBIX  HCCIIEI0BA-
HUM.

TOB, JAHUCIIEPCHBIE CUCTEMBI, TEO-
pPETUYECKHE OCHOBBI OINHCAHUS
CBOICTB  pacTBOpPOB, OKHUCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIE pe-
aKlM{, BBICOKOMOJIEKYIISIPHBIC
COCIMHECHMSI, CBOMCTBA XWMHUYEC-
CKHUX DJIEMEHTOB U UX COEIMHE-
HHUM, COCTaBIISIIOIIUX OCHOBY
CTPOUTENIbHBIX MaTePUasOB.
YMmerb: yka3aTb 3aKOHBI U IIpa-
BUJIa, XUMHYECKHE CHCTEMBI,
CBOMCTBa BEIECTB, OITHMCHIBAIO-
M€ JaHHbIe XUMUYECKUE SIBIIE-
HUS, BBIIENSATH KOHKPETHOE XU-
MHUYECKOE COJEep)KaHUE B TMpH-
KIQJHBIX 3a7adax Mpogeccro-
HAJIbHOM JI€ATEeIbHOCTH.
Bnanernb: HaBbIKAMU BBISBICHHS
XUMHUYECKUX TIPOLECCOB U UX
KJIaCCU(UKALINIO, MPOTEKAIOUINX
Ha 00BeKTe NpodeccHoHaTbHON
JIeSITEIIbHOCTH.

3HaTh: pEakUMOHHYIO CIOCO0-
HOCTh BEILECTB, OOLIME 3aKOHO-
MEPHOCTH OCYIIECTBICHUS XH-
MHYECKUX MPOLECCOB, THIPOIIN3
B CHJIMKATHBIX CHCTEMaX, OKHC-
JUTEIbHO-BOCCTAHOBUTEIbHBIE
CHUCTEMBI, XUMUYECKYIO HJICHTH-
dukamuro.

YMerb: onpenesare XapakTepH-
CTUKA XHMHYECKHX IPOLIECCOB,
XapakTepHBIX  JUII  OOBEKTOB
npoeCCHOHATIBHON IeATENIbHO-
CTH Ha OCHOBE TEOPETHUYECKOTO
(9KCIIepUMEHTAIBHOTO)  HCCIle-
JIOBaHUSI.

Baagerb: HaBbIKAMU BBISBICHUS
XapakTepa XWMHUYECKHX TIPOIeC-
COB U HX YIpaBJI€HUEM Ha 00BEK-
Tax mpodecCHOHATBLHON  Jesi-
TEJNBHOCTH.




OIIK-1.5. Bwibop O6a-
30BBIX (DU3UYECKHX U
XUMHAYECKHX 3aKOHOB
JUIL  pelIeHus 3ajad
npodeCcCuoOHATBHON
JeSITebHOCTH.

3HaTh: KHCIIOTHO-OCHOBHOEC B3a-
HMOJICHCTBUEC, OCHOBHBIC 3aKOHBI
XUMUH, 3aKOHBI TEPMOJAUHAMUKH,
KHUHETUKHU, [TOBEPXHOCTHBIC SIBJIE-
HMS, KOJUIMI'aTUBHBIC CBOMCTBA
pacTBOpOB, TUAPOJU3, TajbBa-
HUYECKHE DJEMEHTHI, 3aKOHBI
AJIEKTPOJIN3a, BUJIBI KOPPO3UU
METaJLJIOB.

YMerb: yka3aTb 3aKOHBI U IIpa-
BUJIa, XHMHYCCKHE CHUCTEMBI,
CBOMCTBa BEIIECTB, OITMCHLIBAIO-
e JaHHbIE XMMUYECKHE SIBIIC-
HHS.

Baanerb: HaBblKamMM TpPUMEHE-
HHUSI OCHOBHBIX 3aKOHOB XHMUH,
XHUMHYECKUX CHCTEM MU CBOMCTB
SJIEMEHTOB U UX COEIWHEHUN IS
pelieHrss Ha  COBPEMEHHOM
YPOBHE BOIIPOCOB, BO3HUKAIO-
X B MpodeccrnoHAbHON nes-
TEABHOCTH.

2. MECTO JUCHUIIVINHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenuus. CriocobeH pemarh 3a1au npodecCHuOHaNbHOU JIeATEeIbHOCTH
HAa OCHOBE HCIOJh30BAaHUS TEOPETHYECKUX M TPAKTHUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUUYECKUX HAYK, a TAK)KE MaTEMaTHIECKOIO armapara.

I[aHHaH KOMIICTCHIIUA (bOpMI/IpyeTCH CICAYIOMIMMHU JUCHUIITIMHAMHA

Cragus

HanmMeHoBaHus AUCHUILIMHEI

1

Bricmas matematuka

duznka

WNmxenepnas rpadurka

TCOpCTI/IquKaﬂ MCXaHHKa

KomnbrotepHas rpadpuka

OCHOBBI TEXHUYECKON MEXAHUKU

OCHOBEBI THAPABJINKHN U TCIINIOTCXHUKU

WHxeHepHas sKonorus

O ONOOIBIWIN

OCHOBEBI QJICKTPOTCXHUKH U 3J'ICKTp00H2l6)KCHI/I$I




3. OFBbEM JUCIMITJINHBI
OO01mast TpyI0eMKOCTh JUCIIMITINHBI COCTaBisieT 3 3ad. enuHul], 108 gacos.

dopma MpoOMEeKyTOYHOM aTTeCTalluu 3a4yer

(sK3ameH, uhhepeHINPOBAHHBIN 3a4€eT, 3a4eT)

Bun yaeOHOM paboThI Bcero Cemectp
4acoB Ne 1
OO01mast Tpy0eMKOCTh TUCIUTUIHHBI, 4aC 108 108
KonTakTHasi padora (ayAuTOpHbIE 3aHATHA), B T.U.: 53 53
JIEKIUHU 17 17
nabopaTopHbIE 34 34
MIPAKTUICCKHEC - -
IPYIIOBBIC KOHCYJIbTAIIMU B TIEPUO]] TEOPETHUECKOTO 2 2
00y4YeHHSI U IPOMEKYTOYHOHN aTTeCTalluu
CamocrosiTesibHas padoTa CTYAeHTOB, BKJIIOYAas HH- 55 95
AUBHAYAJTbHbIE U TPYNNOBbIE KOHCYJIbTAIIMH, B TOM
qucje:
KypcoBoii npoekt
KypcoBas pabora
PacueTHo-rpaduueckoe 3ananue
WuuBryabHOE JOMAIIHEE 3a/1aHie 9 9
CamocTtosTenbHas paboTa Ha MOATOTOBKY K ayIUTOP- 46 46
HBIM 3aHITHSIM (JICKITUH, TPAKTUICCKHUE 3aHATHSI, 71a00-
paTopHbIE 3aHATHSA)
3auer 3 3
4. COAEP KAHUE JUCHUIIJINHBI
4.1 HamMeHOBaHUE TeM, UX COIep:KaHue U 00beM
Kypc 1 Cemecrp 1
O0bem Ha TeMaTHYECKUH pa3-
JIeJT TI0 BUIaM y4eOHOU
Harpy3KH, 4ac
s XL
Ne HaumeHoBaHue pasjena e 2 g g =
n/n (KpaTKkoe coJiepxKaHue) = § E § E 5 g i
2| 28 &3] 2:f
EE | g::
Ses
1. Knaccudukanus, cCBOCTBa XUMHUYECKHUX dJIEMEHTOB. [IeproIuIHOCTh CBOHCTB
HIIEMEHTOB
Baxnelimne HeopraHW4eCcKHe COEAVMHEHUs, HOMEHKJIATY- 4 B 6 10

pa, cBoiicTBa. KuCIOTHO-OCHOBHBIE CBOMCTBA BEILIECTB.
Ponp KHMCIOTHO-OCHOBHOIO B3aMMOJEWCTBHSI B CHUHTE3E
BSDKYIIHUX BCHICCTB.

CoBpeMeHHbIE MpEeACTaBICHUsI O CTpOeHUU aroma. KBaH-
toBble uncia. [Tpunuun [aynu, npaBuio XyHaa, mpaBuio
KneukoBckoro. Ilopsimok 3amoiHeHHsT aTOMHBIX OpOHTa-
Jer snekTpoHamMu. CTpOE€HHE MHOTOXJEKTPOHHBIX aTO-




moB. [lompasmenenue siemMeHTOB Ha S-, p-, d- m f-
ceMencTBa. DHEPrus HOHU3AIUU U CPOJICTBO K JIEKTPOHY.
DnekTpooTpuliateibHOCTh.  KoBasieHTHOCTh.  CTeneHb
OKHCJIEHUS. BaneHTHbIE BO3MOXKHOCTH 3JeMeHTOB. [lepu-
onudeckui 3akoH [[.M. Menaeneena.

OCHOBHBIE THIIBI U XapPaKTEPUCTUKU XUMHUYECKOU CBSI3H.
KoBanentHast cBsa3b. OCHOBHBIC IIOJIOKCHHS MCTOJA Ba-
JEeHTHBIX cBs3ei. CrocoObl 00pa3oBaHUS KOBAJICHTHOU
cBsa3nu. CBOMCTBAa KOBAJICHTHOHN CBsA3W. Pa3iauuHbIe THUIIBI
rudpuan3ay aToMHbIX opOuTanei. KpaTHsie cBsA3H.
HampaBneHHOCTh CBSI3M M CTPYKTypa MOJeKyld. Mertoj
Iunnecru. OcoGeHHOCTH G-, TT- U O-cBsizel. [lomsipHOCTH
Y TIOJIAPU3YEMOCTh XUMHUYECKOU CBs3U. VIOHHAs CBA3b, €€
cBorictBa. Bomopoanas cBsA3b. Metainueckasi CBSI3b.
MexMoexkynsipHoe B3auMoeiicTBre. XUMHUECKas CBS3b
U CTPYKTypa CHJIMKATHBIX COEIUHEHUMN, COCTABJISIFOIINX
OCHOBY BSDKYIIUX MaT€pUAJIOB.

2. OCHOBHBIE 3aKOHBI XUMUU

OCHOBHBIC HOHATHSA XUMHH. Mob U 3KBUBajJeHT. Pacuer )
MAaccOBOI'0 COCTaBa.

["a3oBble 3aKOHBI (3aKOH KpaTHBIX U OOBEMHBIX OTHOIIE-
HUM, 3aKOH ABOrajpo, 3aKOH NaplIUAIbHBIX JaBJICHUH,
3akoH boins-Mapuorra, ['eii-Jlroccaka, 00beIMHEHHBIN
3aKoH, ypaBHeHuEe MeHneneeBa-Kamneiipona.
CrexuoMeTpruiecKkue 3aKOHbI (3aKOH IOCTOSHCTBA U CO-
XPaHEHUS MaccChl).

OKBUBAJIEHT, KOJAYECTBO BEIECTBA YKBUBAJICHTOB, SKBU-
BaJICHTHBIH 00bEM, 3aKOH YKBUBAJICHTOB.

3. OOmme 3aKOHOMEPHOCTH OCYIIIECTBICHUS] XUMHUUECKHUX MPOIIECCOB

Xumudeckasi TepMOAMHAMUKA. DHEepreTudeckue 3P eKThI 5
XMMHYECKUX peakuuid. BHYTpEHHsISI SHEprus M SHTAIb-
nus. Tepmoxumusi.

3akoH ['ecca u ciencTBuUs U3 HEro BeITeKaromue. Mcemnonb-
30BaHue 3akoHa ['ecca B pacderax. DHTponus. DHeprus
I'u66ca. YciaoBus caMOMpPOU3BOIBHOTO MPOTEKAHUS XH-
MHYECKHX MPOLIECCOB.

Ponp xuMuyeckoil TepMOIUHAMUKY B M3y4eHUH (U3HUKO-
XUMHUYECKHX IPOLIECCOB B COBPEMEHHON TEXHOJIOTHH
IIPOU3BOJICTBA CTPOUTEIBHBIX MaTEPUAJIOB.

CkopocTh XMMHUUYECKHX peakiuil. ['oMoreHHble U reTepo-
TE€HHbIE TPOIECChl. 3aKOH NelcTByromux Macc. [IpaBuio
Bant-T'odda. Dueprus akrupanuu. Katamms.

MeToibl peryaupoBaHusi CKOPOCTH XUMHYECKHX PEaKInid
IpU TOJYyYEHUH CTPOMUTENbHBIX MartepuanoB. Komneba-
TENbHbIE PEAKIUU.

Xumuyeckoe paBHoBecre. KoHCTaHTa XMMHYECKOTO paB-
HoBecus. [Ipunnun Jle Hlatense.

NuTeHcudukaiys TEXHOJIOTHUECKUX TPOIECCOB MPH
IIPOM3BOJICTBE CTPOUTEIBHBIX MATEPUAJIOB.

4. TeopeTnueckne OCHOBBI OIIMCAHUSI CBOWCTB PaCTBOPOB

[ToBepxHOCTHBIC siBICHUS U anacopOuus. lucnepcHbie cu-
creMbl. HeoOXxouMble MPU3HAKKA M CIOCOOBI MOTYYCHHS
qucnepcHsIx cucreM. KomtonaHele pacTBOpBI U UX CTPOE-
Hue. CBOMCTBA M MPUMEHEHNE KOJUTOUIHBIX PaCTBOPOB.

XapakTepUCTUKU pacTBOPOB. MexaHu3M pacTBOPEHHS.




PactBopuMocTh. @Pu3nyeckue M XUMHUYECKUE TMPOIECCHI
npu pactBopeHrud. CrocoObl BBIPAKEHUS KOHIICHTpPAIIHA
pacTBOpPOB.

KosumnratuBHble CBOWMCTBa pacTBOpPOB: 3aKOH I'eHpu, 3a-
KoHBI Payns, ocMoc, 3akoH Bant-I'odda mist amexkrponu-
TOB ¥ HE3JIEKTPOJIUTOB.

DNEKTPOIUTHl U HEEKTPOIUThL.. OCOOCHHOCTH PacTBO-
POB 3JIEKTPOJIUTOB. Teopusi 3JIEKTPOTUTHUECKON AHCCO-
uuanuu. Crenenp auccouuanuu. Cuiia 3JI€KTPOIUTOB.
Koncranra nucconumanuu ciaabblX 3JIEKTPOIUTOB. 3aKOH
pazbasienus OcTBajibaa.

HNonHoe npousseneHue BoAbl. BoIOpOaHBIN ITOKAa3aTENb U
€ro BJIMSHUE Ha FUAPATALNIO CTPOUTEIBHBIX MaTEpPHUAIIOB.
[Ikana KUCIOTHOCTH PACTBOPOB.

HNoHOOOMEHHBIE peakIuud W YCJIOBUS WX IPOTCKAHMS.
[IpousBeneHne pacTBOPUMOCTH.

I'mpaponus couneit. Tunel ruaponusza. CTeneHb U KOHCTAH-
Ta ruaposusa. [Ipoiecchl, COMyTCTBYIOUIME TUIPOIU3Y
(moMMKOHIGH AU TOMUMEpPU3AIIHs, KOMILIEKCO00pa3o-
BaHHe, o0pa3oBaHue okcocoJeit). CMmelleHue paBHOBECUS
THIPOJIU3A.

Pacuer pH kucnot, ocHoBaHui, cojieii. XMMUYECKHE OC-
HOBBI TUJIPOJIN3a U TUAPATALMH BSIKYITUX BEIIECTB.

5. OKHCIHUTEIBHO-BOCCTAaHOBUTEIBLHEIE CBOMCTBA BCIICCTB

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHU. | HUIIbI 3
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX peakuui. CTeneHb
OKHCJICHUS. BakHEeNIe OKUCIUTENN U BOCCTAHOBUTEIIH.
Mertobl COCTaBJICHUS YPaBHEHUM OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX PEaKLUUN — METOJI AIEKTPOHHOro Oa-
JJaHCA U MOHHO-3JIEKTPOHHBIN METOJL.

CrannapTHbie (HOpMaJIbHEIE) OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE MOTEHIMAbBI. YpaBHeHHE HepHcra.
Psan wanpsokenuii MetaimnoB. HampaBiieHHE OKUCIUTENb-
HO-BOCCTAaHOBUTEJIBHBIX peakluil. BiusHue cpeasl Ha xa-
pakrep nporexkanus OBP.

DNEKTPOXUMHUYECKUE CUCTEMBI. [ anbBaHMUECKHUE AJIEMEH-
Tbl. Koppo3ust MmetainoB. XuMudeckas U 3JIEKTPOXUMHUYE-
ckast Koppo3usi. CrocoObl 3alIUThl METAIIJIOB U HETaIHue-
CKMX KOHCTPYKLIMH OT KOPPO3UU.

Onektponu3. KarogHeie 1 aHOAHbBIE MPOLIECCHI MPU AJEK-
Tponu3e. DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH.
DNEeKTpoNn3 C AKTUBHBIMU M HMHEPTHBIMU aHOJIAMH.
[IpuMeHeHne 2neKkTposnsa.

6. BricokoMonekymsipHble coeAuHEeHHI. OCHOBBI AHAUTUTUYECKON XUMHUU

Opl"aHI/IquKI/Ie 1 HEOPraHUu4YCCKUC IIOJIUMEPBI, MCTOABI
MOJIy4CHHs, CTPOCHUC, CBOICTBA. OJ'II/IFOMepLI. buononu-
MCDBHI. KOMHJ’ICMCHT&pHOCTB. COBpeMCHHHe CTPOUTCIIb-
HBIC MaTCpHrajibl HA OCHOBEC IMOJIMMEPOB.

TeopeTrnyeckre OCHOBBI aHaNUTH4EeCKoW xumuu. Kaue-
CTBCHHBIM M KOJIWYECTBCHHBLIM aHAJIM3 XMMHYCCKUU aHa-
JM3, aHATUTHYECKUH curHan. Ou3nko-XxuMudeckue u Gpu-
3UYECKHE METOJbl aHAJIN3a BSHKYIIUX BEIIECTB U CTPOU-
TEJIbHBIX MAaTEPUAJIOB.




7. Xumwus S-, p-, 0-371€MEHTOB M UX COCAUHCHHI

XUMUYECKUE MPOILIECChl COBPEMEHHOM TEXHOJIOTUU IIPO-
W3BOJICTBA CTPOUTEIBHBIX MATEPUAIOB M KOHCTPYKIIUU,
CBOMCTBa XMMHMYECKHX DJIEMCHTOB M MX COCOUHEHHM, CO-
CTaBJISIIOIIUX OCHOBY CTPOUTEIbHBIX MAaTEPUAIIOB.
CgoiicTBa S-351eMeHTOB. PacnmpocTpaHeHHOCTb, MOJIy4e-
HUE, TpPUMEHEHHE. DJIEKTPOHHOE CTPOCHHUE DJIEMEHTOB,
BaJICHTHOCTh U CTCIICHL OKUCICHUS. DU3NUCCKHUEC U XHMMU-
YeCKHE CBOMCTBA.

Baxneimue npencraButenu snemeHtoB 1A u 1A noa-
rpyni. Coiu mienoyHeix MetaioB. KapOonar u ruuapo-
kapOoHaTt Hatpus. PactBopumoe crekno. Okcua U THI-
pokcua MarHusi. MartHe3uajibHbIil [IEMEHT WM MaTepHuallbl
Ha ero ocHoBe. Kanpumii. BakHeillmme mpupoaHbIE CO-
eMHEeHUS Kalblus. V3BECTHSKM, MEpresid, TUIIC, aHTU/l-
puT. OCHOBBI XMMHUM BO3YIIHBIX BSDKYIIMX BEHIECTB:
HeramieHasi ¥ rauieHasi U3BeCThb, TMIICOBBIE BSIKYILHE Be-
mectBa. U3nKo-XxuMHUUYECKasl NMpUpoAa MPOLECCOB CXBa-
TBIBAaHUSI M TUApATAllMM BO3IYIIHBIX BsDKymux. JKect-
KOCTb BOJIbI. METOIbI YMSITUCHHS BOJIBI.

CBoiicTBa p-351eMEHTOB. PacnpocTpaHeHHOCTh, MOJIy4de-
HUE, TPUMEHEHHE. DJIEKTPOHHOE CTPOCHHE 3JIEMEHTOB,
BaJICHTHOCTh M CTEIIEHb OKHCJICHHS. DU3HYECKHE M XU-
MHYECKHE CBOMCTBA. BaxkHeime coe JuHSHN.

O6mue cpoiictBa O-metauioB. [lomydeHHe UYHUCTBIX H
CBEPXUYUCTHIX METANIOB. DJIIEKTPOHHOE CTPOCHHE DJIEMEH-
TOB, BaJICHTHOCTh M CTCIICHb OKHUCICHHUA. PHu3ndecKkue u
XUMHUYECKHE CBOIicTBa. B3amMopelcTBre MeETaUIOB C
pactBopamu KuciIOT U wmenodeit. Ilaccuanms. Pacrpo-
CTPAaHEHHOCTb, OJIYYEHUE, IPUMEHECHHE.

BCEI'O 17 34 46

4.2. ConepskaHue NPaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHIA

[IpakTueckue (CEeMUHAPCKUE) 3aHATHUS HE TPEAYCMOTPEHBI.

4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHI

Ne HaumenoBanue Tema 1abopaTopHOTo 3aHATUSL K-Bo C
n/n | pasmena AUCIUTLIN- 4acoB aviocTosTeRbHA
paboTa Ha oATO-
HET TOBKY K ayJUTOP-
HBIM 3aHSTHIM
1 | (Pazgen 1) Kinaccu- | Texnuka 6e30macHOCTH U IIpaBuia pa- 6 4
¢dukamus, cBoicTBa | 60TEI B saboparopuu. KucnotHo-
XMMHUYECKHX  9JIe- | OCHOBHbIE  CBOWCTBA  Ba)KHEHIINX
MeHTOB. [leprnomnd- | KJ1acCOB HEOPraHUYECKHUX BEIIECTB.
HOCTb CBOMCTB 3JIe-
MEHTOB.
2 | (Pazmen 2) OchoB- | Onpenenenne Macchl MeTauia IO 4 1
HBIC 3aKOHBI XUMHH | €r0 IKBHUBAJICHTY.
3 | (Pazmen 3) OO6mme | Onpenenenue TEIUIOBBIX  APQEKTOB 4 1




3aKOHOMEPHOCTH XUMHUYECKHUX MPOIECCOB.
OCYILIECTBICHUS XH-
MHUYECKUX  Ipoliec-
COB.
(Pazmen 3) OOmwme | XumMuyeckas KHHETHKA U XUMUYECKOE 4 1
3aKOHOMEPHOCTHU paBHOBECHE.
OCYILIECTBIICHUS XU-
MHUYECKUX  MpoIlec-
COB.
(Paznmen 4) Teoperu- | IIpuroToBienue pacTBOPOB 3aJaHHOM 4 4
YEeCKUE OCHOBBI OIU- | KOHIIEHTPAIUH.
CaHusl CBOMCTB pac-
TBOPOB.
(Paznmen 4) Teoperu- | Onpenenenue pH pacTBOpoB. THApO- 6 4
YECKUE OCHOBBI OMU- | JIU3 B CHIIMKATHBIX U HECHJIMKATHBIX
CaHusl CBOMCTB pac- | CUCTEMax.
TBOPOB.
(Pazgen 5) Oxucnu- | OKUCIUTENHLHO-BOCCTAHOBUTENbHbBIE 6 6
TeIbHO- CBOICTBa BEIIECTB. DJIEKTPOXHUMHYE-
BOCCTAHOBHTEJIBHBIE | CKHE IPOLIECCHI.
CBOICTBA BEI[ECTB.
NTOI'O: 34 21

4.4. Conep:kaHue KypcoBOIo npoeKkTa/padorsl

KypcoBsie poeKThl/paboThl HE IPEAYCMOTPEHBI YUEOHBIM TUIAHOM.

4.5. Conep:kaHue MHANBUAYAJIbHBIX JOMAITHUX 3a1aHUI
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B npoiiecce BBINOJHEHHS] MHAUBUAYAIBHBIX JOMAIIHUX 3aJaHUN OCYIIECTBISAET-
Csl KOHTaKTHas pabora oOydaronierocs ¢ npemnoaaBateneM. KoHcynbrauu npoBoasTCcs
B ayJUTOpHUs W/WIA TOCPEICTBAM 3JIEKTPOHHOM HHGOPMAIIMOHHO-00pa30BaTEeIbHON
Cpellbl YHUBEPCUTETA.

Ha Bemonnenune W3 npenycmorpeHo 9 wyac caMOCTOSITENbHOM pabOThI

CTyAE€HTa no pazaenam 1, 2,3,4,7.

li\/rgn Hasanune U/13 Henp nzyuenus /13 qu;z-Bo
1 1. IlpuBeaute monHyro W xapakrtepuctude- | Llenb 3agaHuss — U3yduTh Mops- 2
ckyto ¢opmynsl aromoB Zn, Co, Tc B HOpMamb- | JOK 3alOJIHEHUs aTOMHBIX OpOU-
HOM U BO30YXJICHHOM COCTOSIHHSIX, TIPUBEIUTE | TAJl SJICKTPOHAMH, TOHATHE O
rpaduyueckyro ANEKTPOHHYI0 (OpMYINy BAJCHT- | KBAHTOBBIX YHCIIAX, MOJApa3felie-
HBIX TOAYPOBHEH 3JIEMEHTOB B BO30Y)KJICHHOM | HHsI 3JIEMEHTOB Ha S-, p-, d- u f-
U HOPMAJIbHOM COCTOSIHMSIX, YK@XXUT€ BO3MOXK- | CEMEUCTBA.
Hele BasieHTHocTU. [IpuBenure dopmynsl run- | [lo Habopy 3HaueHUN KBAaHTOBBIX
PUIOB M OKCUIOB, COOTBETCTBYIOLME BBICUIUM | UACEN AJIEKTPOHOB HAYYUThCA
CTEIEHSAM OKHCIICHUSI 3TUX DJIEMEHTOB. NUCaTh DIIEKTPOHHYIO (HOPMYITY
2. Hanumwure 31ekTpoHHYI0 (popMysly aToma | aToMa 3JEMEHTa W OIpPEleysTh
9JIEMEHTA U HA30BUTE €r0, €CJIM 3HAUYEHUs KBaH- | DJIEMEHT.
TOBBIX umuceln (N, £, M, Ms) aekTpoHoB BasieHT- | Meronom BC ymers omnpenenars
HOTO 3JIEKTPOHHOTI'O CJI0SI CIEAYIOIIHE: CTPOEHHUE MOJIEKYJ U HOHOB.
3,2,2,+1/2; 3,2,1,+1/2; 3,2,0,+1/2; 4,0,0,+1/2;
4,0,0,-1/2.
3. OxapakTepu3yiTe KBAHTOBBIMU YHCIAMHU
CJIEIYIOIIUE COCTOSIHUS DIIEKTPOHOB:
2p 3d 4s
N Y
4. CKOJBKO 3HAYEHUU MArHUTHOTO KBaHTO-
BOT'O YKCJa BO3MOXHO JUIsl 3JIEKTPOHOB 3HEPTe-
TUYECKOTO MOAYpOBHS ¢ / = 37?
5. Onumute crpoenue monekyn SOz, SOz u
moroB SO3%, SO4> MeToI0M BaJCHTHBIX CBSI-
3eif: Tun rubpuamzanuu AO cepsl, UUCIO U TUI
CBSI3€H, TeOMETPUUYECKYIO0 POPMY U YTOJI MEXIY
cBs3sAMU. JIOKanM30BaHHBIE WM JAEJIOKAIN30-
BaHHBIC T-DJICKTPOHBI B ATUX YACTUIIAX ?
2 1. Omnpenenure SKBUBaJIEHT W MoOJsipHyto | Llenb 3aJTaHUS - YMETh 1
MacCy 3KBUBAJICHTA CEPHOM KHUCIOTHI B PEAKIIMU | ONPEAENATh  AKBUBAJIEHTHl U
2H2S04 + Ca(OH)2 = Ca(HSO4)2 + 2H20. | MossipHBIE MacChl KBHUBAJCHTOB
2. BemiecTBO COCTOUT U3 MarHusi, BOJOPOJAA, | JJIEMEHTOB U COEJAMHEHUH,
yriepoja M KHUCIOPOJa; Macchl HAxXOJATCS B | peliaTh  3aJadyd  HAa  3aKOH
cootHomieHun Mg: H:C: 0O =1,01:0,083 : 1 | 5kBUBaJIEHTOB.
: 4. BeiBectu (hopmysy BEIIeCTBa. YMmeTs  pemiaTh  3aJadud = Ha
3. KakoB 00beMm CO», 3aHnMaeMblii 1 MOJIb ra- | Ta30BBIC 3aKOHEL.
3a ipu Temrieparype 27°C u naienuu 1,5 atm?
4. U3 1,35 r okcuaa MeTauia MOJIY4YaeTcs
3,15 r ero Hutpata. Bplunciaure MOJSpHYIO
Maccy 3KBHBAJIEHTA 3TOTO METalIa.
5. Kakoit o6vem mnpu 20°C wu 99,06 Klla
Oyzner 3anumatb CO2, MONydyeHHBIH NpU B3au-
moaeiicTeuu 0,5 skB kapOoHaTa ¢ KUCTOTON?
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1. BeruucnuTh cTaHAApPTHOE U3MEHEHUE H-
TaJbIINH B PEAKIIUU:

Ca(OH)2(x) + CO2(r) = CaCO3(x) + H20()

2. HalitTu Konm4yecTBO TEILIOTHI, BBIJIEISAIO-
uiercs npu B3pbiBe 8,4 1 rpeMmydero rasa, B3s-
TOTO IIPH H.Y.

3. Ilpu kakoil TeMieparype caMOIpOU3BOIb-
HO IOM/IET peakuus?

CaCO3(x) = CaO(k) + CO2(1)

4. Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTb pe-
akiuu 2A + B —» AjB, ecnu KOHIIEHTpaluio
BellecTBa A yBEIMYUTH B 2 pas3a, a KOHIEHTpa-
1110 BemiecTBa B ymeHbIIUTh B /1Ba pa3a’?

5. YUeMy paBeH TeMIeparypHbIii K03 uiu-
€HT CKOPOCTU PEaKIMH, €CIH MPU YBEIUUCHUH
temneparypbl Ha 30 rpagycoB CKOPOCTh peak-
MU Bo3pacraet B 15,6 paza?

6. B xakoM HampaBJIeHHH CMECTUTCS PaBHO-
BECHE B PEAKIIUU:

N2(r) + O2(r) = 2NO(r); AH° =180 x/Ix
a) NP TIOHWKEHUH TEMITePATYPHI;
0) Mpy MOBBIIICHUH J1aBJICHHUSI,
B) MpU yBeNW4YeHUH KOHIeHTpauuu O27?

7. Ilpn HEKOTOPOUM TeMIlepaType paBHOBECHE
B cucteMe 2NO2 = 2NO + Oz ycTaHOBUIIOCH PU
CIIEAYIONMX KOHIEHTpausax (Mosb/n): [NO2] =
0,006; [NO] = 0,024. Haiitu KOHCTaHTY paBHOBE-
CHSI pEaKIK U UCXOHYI0 KOHIeHTpalrio NOy.

ens 3aaHus — YMETH
paccUMThIBaTh ~ YHEPreTHUECKUE
3 (PEeKTH XMMHUYECKUX PEAKIUH,
OTpEeNIETATh BO3MOKHOCTh
IPOTEKaHUs XUMHYECKHUX
pEaKUHuii, ONpPENeNATh CKOPOCTh
XUMHYECKHUX peaxuit B
3aBUCMMOCTH OT KOHLEHTpaIlUu
pearupyomumx BEIIECTB u

TEMIIepaTyphl, pelaTh 3a1a4u Ha
XUMHUYECKOE PABHOBECHE.

Onpenenutb MOJSIPHYIO Maccy HeaNeKTpoau- | Llenp 3amaHuss — Hay4dMThCS
Ta, pactBop 6 r kotoporo B 100 mi Boas! (Emnzo | pemats 3a1a4u Ha
= 0,52 rpan kr/mons) kunut mipu 100,52°C. KOJUTUTaTUBHBIE CBOICTBA

Onpenenuts ocMoTHYeECKOE JaBieHue |M p- | pacTBOpOB.
pa riatoko3sl npu 25°C.

1. Yemy paBHa xecTkocTh Boabl, B 100 i1 xo- | Llens  3amaHma —  U3y4yuThH
Topori coxaepxkutcs 14,63 r ruapokapOOHATa | CBOMCTBA  JJIIEMEHTOB M HX
MarHus? COEIMHEHUN, SIBJIFOILIUXCSI

2. Hanmmure ypaBHEHUS peaknuii B MOJICKY-
JSIPHOM U MOHHO-MOJIEKYJISIpHOU (hopmax:

Ca(HCO3); —» CaCO3z — CaO — CaCl;

3. IlonmydeHue, mTpPOUECCHl TUIApaTallUM U
TBEP/ACHUS TMIICOBBIX BSDKYIMX MaTepUaIOB.

4. Kakne mpoueccbl IPOUCXOAAT IPU TBEP-
JIEHUM CUJIMKATHBIX BSDKYILMX BelecTB. [IpuBe-
TUTE CXeMy TUIpoJM3a U TOJUKOHAECHCAUU
MeETa- U OPTOCUIIMKATOB KaJIbIIMSL.

5. Hanumure ypaBHeHuUs peakuui, IpoTeKa-
IOLUX [TPU NTPOKAJIIMBAHUH:

a) okcuma kpemuus (IV) um xapGonara
HaATpUS,

0) okcuma kpemuus (IV) um rugpokcuaa
HaATpUS,

B) okcuaa kpemuus (IV) u okcuaa KaabIusl.

OCHOBOM BSDKYIIIMX MaTEPHUAIIOB.

S. OHEHOYHBIE MATEPHAJIBI VIS NTPOBEJAEHUSA TEKYHIEI'O
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KOHTPOJISI, TIPOMEXXYTOUYHOM ATTECTAIIMA

5.1. Peanu3zannsa KkoMneTeHui
1 Komnerenuus OITK-1. CriocoGeH pemaTh 3a1auu IpoQecCruoHaIbHON JIesITeb-
HOCTM Ha OCHOBE HUCIOJIb30BAHUSI TEOPETHUUYECKUX U MPAKTUUYECKUX OCHOB €CTECTBEH-
HBIX M TEXHUYECKUX HAYK, a TAKKE MAaTEeMAaTUYECKOIo anmnapara.

HanmeHnoBaHue MHAMKATOPA DOCTHKECHHS

HCHOJ’IBSyeMBIe Cp€acTBa OUCHHUBAaHUA
KOMIICTCHIIMH

OIIK-1.1. BeisBnenue wu kiaccudukamus | 3adet, 3ammra MJI3, 3ammura mabopatopHoil pabOTHI,
¢u3nYecKUX W XHMMHYECKHX IMPOIECCOB, | cobece0BaHHE.

MPOTEKAIIUX Ha o0BekTe Mnpodeccuo-
HAJIBHOW JI€SITEIbHOCTH.

OIIK-1.3. OmnpeneneHue XapakTEPUCTHK
XMMHUYECKOI0 Ipoliecca (SIBJICHUA), Xapak-
TEepHOro JJIsi 00BEKTOB MpodeccuoHaNIbHON
NeSITEIbHOCTH, Ha OCHOBE JKCIIEpUMEH-
TaJbHBIX UCCIEIOBAHUH.

OIIK-1.5. Boibop 06a30BbIX (U3UYECKUX U
XMMHUYECKHUX 3aKOHOB JJIsi PEHICHUs 3a]ad
podhecCHOHATLHOM IS TEIIBHOCTH.

5.2. TunoBble KOHTPOJIbHBIE 32IaHUA IJIS IPOMEKYTOYHOM ATTeCTAlMHU
5.2.1. IlepeyeHb KOHTPOJIbLHBIX BONPOCOB (THIOBBIX 3aIaHMH) /ISl 3aUeTa

Ne HanmenoBanue pasnena CopepxaHue BOIIPOCOB (TUITOBBIX 3aJJaHH)

n/n JUCIUILINHBI

1 Knaccugukanus, Baxneimme Kjaccel HEOPraHMYECKHX  BEIIECTB:  OKCHUIBI,
CBOMCTBaA XUMHUYECKUX | OCHOBAaHUA, KUCIOTHI, COJIM, UX XUMHUYCCKUEC cBoMcTBa. MeTanibl
AJIEMEHTOB. U HeMeTaulbl, (u3MYecKkMe U  XUMHYECKHE CBOICTBa.
IlepnonnunocTs cBOMCTB | [lepnognueckas cucrema u CTPOCHHUE aroMa.
DIIEMEHTOB [locnenoBaTenbHOCTh  3allOJIHEHMsI ~ aTOMHBIX  opOuTanei

anexkTpoHamu. [IpuHIMII ~HauMEHbIIEW SHEpruu (MIPaBUIIO
KneukoBckoro). [Ipunuun ITaymu. IlpaBuno Xynna. KBantoBble
yucna (riaBHOE, OpOUTaTbHOE, MAarHUTHOE, CIIMHOBOE), KaKHhe
3HAUEHUS MPUHUMAIOT, YTO XapakTepu3yroT. KoBaneHTHas CBSI3b:
MeXaHu3Mbl 00pa3oBaHMs KOBAJEHTHOM CBsSI3U, CBOMCTBa
KOBaJIGHTHOM cBs3u. Krnaccudukanuss cCBs3u 1O B3aUMHOMY
MepeKpbIBaHuI0 00siakoB. ['MOpuaM3aIs aTOMHBIX OpOUTasei.
Tunel rubpuanzanuu. Jlokanu3zoBaHHAs M JIEJIOKAIW30BaHHAS
CBSI3b. HNonnas CBSI3b. Mexanusm oOpazoBaHws.
ONEeKTPOOTPULIATEILHOCTD. CpoxactBo K JJIEKTPOHY.
Mertannuueckast cBA3b. MEXMONEKYIIPHOE B3aWMOJAEHCTBHE.
Bonopoanas cBs3b. BaH-nep-BaaibCoBO B3aUMOJICHCTBHUE.

2 OcHOBHBIE 3akoHBI | Uncno AsBoranpo. 3akoH ABoranpo. MonbpHBI 00BEeM rasa.
XUMHUHI AOGcontoTHAasT M OTHOCHUTENbHAs IUIOTHOCTh Tra3a. (OCHOBHBIE
razoBple  3aKOHbl.  YpaBHeHue  MeHaeneeBa-KnaneipoHa.

OxBuBaieHT.  MomspHass ~ Macca  DKBMBAJEHTa.  3aKOH

9KBUBAJICHTOB. OKHCINTENFHO-BOCCTAHOBUTEIBHBIH HKBUBAJICHT.
OO0veM  SKBHMBAJCHTOB ra3oo0pazHoro BemiectBa. Pacuer
MOJISIPHBIX MacC KBHBAJIEHTOB IPOCTHIX M CIOKHBIX BEIIECTB.

3 OO01e 3aKOHOMEPHOCTH | DHepreTndyeckue >PQPeKThl XUMUYECKUX peakiuii. BHyTpeHHss
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OCYIICCTBIICHUA

XUMHYCCKUX IMPOLECCCOB

SHEPTUs U YHTAIBNUSA. 3aKOH COXpPAHEHMsSI SHEPTHU. TepMOXUMHSL.
3akon I'ecca. CnenctBusi u3 3akoHa I'ecca. Dueprus ['mObca.
VYcnoBus caMONpPOU3BOJIBHOTO MPOTEKAHUS Peakuil. DHTPOIHS,
ee pusmueckuii cmpici. CKOPOCTh XMMHYECKHUX PEaKIUid. 3aKOH
nercTByromux Macc. Koncranrta ckopoctu peakiuu. Ouzndeckuii
cMbIci. BnusHue TemmepaTyppl Ha CKOPOCTb XMMHMUYECKHUX
peaknuii. IlpaBmiio Bant-I'odpda. DHeprus akTuBanuu, ee
¢usnueckuir  cmbici.  Katamu3. XuMudeckoe paBHOBECHE.
Koncranra xumnueckoro paBaoBecus. [Ipunnun Jle [latense.
Paccuuraiite cTaHapTHOE U3MEHEHUE SHTAJIBIINY B pEaKLUU:
Ca(OH)2(k) + CO2(r) = CaCO3(x) + H20()

IIpu xaxoii Temneparype caMONpOU3BOJIBHO IOUIET PEAKLIUs

CaCOz3(x) —» CaO(k) + CO2(T).
Omnpenenuts AS® s peakuuu: CaO(k) + H2O(k) = Ca(OH)2(k).
[Ipu 150°C Hekotopas peakuus 3akaHuuBaeTcs 3a 16 muH. Ilpu-
HUMasi TEMIEpPaTypHbId KOA(QQPHUIMEHT CKOPOCTH PEAKIHU pPaB-
HBIM 3, paccuuTaTh, 4Yepe3 KaKoe BpeMs 3aKOHUYHUTCA 3Ta PEaKIus,
eciu ee npoBoauTh npu 473 K.
Bo ckosbko pa3 U3MEHHUTCS CKOpPOCTh peakiuu: 2A + B = A2B,
€CJIM KOHIIEHTpAlMIO BellecTBa A yBEJIIMYUTH B 4 pa3a, a KOHLEH-
TpalMIo BemecTBa B ymMeHbIuTh B 2 pasa.
B xakoM HarpaBlI€HUH CMECTUTCS XUMHUYECKOE PaBHOBECHE B pe-
aKUuu

N2(r) + 3H2(r) = 2NH3(r); AH® =-92,4 /I k.

a) TPU TOHWKEHUH TEMIIEPATYPHI;

0) Npu MOHM>KCHHUH J1aBJICHUS;

B) NIpH yBENWYCHNUHU KOHIIeHTparu 2NH3z?
Kak m3menutcst ckopocts npsimoil peakiuu 2CO + Oz = 2CO2
IIpH YBEIMUYEHUHU 00beMa cucTemsl B 3 paza’?

Teopetnueckue
OnucaHus
pacTBOpOB

OCHOBBI
CBOWCTB

HMucnepcuble cuctembl. Kiaccuukanus AUCIEPCHBIX CHCTEM.
CrpoeHne  KOJIOMAHBIX  4YacTHLl, MuUEIbl.  PacTBopbl
JNEKTPOJIUTOB M HEAIEKTPOJUTOB. TeruoBble 3¢ (deKTsl npu
pactBopeHun. IloBepxHOCTHBIE  sIBIEHMS W aJcopOuus.
IloBepxHocTHass dsHeprus, cmauuBaHue. Koresus, axaresus.
Kpaesoii yron cmaunBanus. 3akonsl Paynsa. Kpuockonnueckas u
s0ynrockonuyeckass KOHCTaHThl. 3akoHbl I'enpu u Payna B
NPUMEHEHUH K 3JIeKTposnTaM. M3oToHMYeckuil KO3 (HUIMEHT.
Ocmoc u ocmoTtnueckoe naBieHue. 3akoH Bant-T'odda. Teopus
NMEKTPOINTUYECKOW Juccounaunn AppeHunyca. CHbHBIE U
cnabple 3nmeKTponuThl. CTeneHb W KOHCTAHTa JUCCOLMALIUU.
3akoH paszbasinenus OctBanbaa. KoHcTanTa nuccouuanuy BOAbI.
HNonHoe mnpousBeneHue BOAbl. BoaopoaHbIi  MOKa3aTelb.
I'mapokCWIBHBIM IOKa3aTeldb M €ro CBsI3b C BOJOPOJHBIM
nokazareneMm. Illkana kuciaotHocTH pacTBOpoB. MHAMKATOPHI.
VYcnoBus HEOOpaTUMOCTH HMOHHBIX peakuuid. ['waponus cosneid.
Crenenp rugponusa. Koncranta rugponmsa. IIpomeccsl,
COIYTCTBYIOIIIHE TUJIPOJTU3Y: MOJINKOHICHCALINS,
oJMMepu3alysi, 00pa3oBaHNE OKCOCONEH.

Hanummure HOHHOE M MOJIEKYJIIPHOE YPAaBHEHHs TMAPOJIA3A Kap-
6oHata HaTpus U BbIpakeHUs Ky, 1u1st [ u 11 cryneneit.
Hanummre B MOJIEKYJIIDHOM UM MOHHOM BHJI€ PEAKLUIO XJIOPHIA
xene3za (Il) ¢ rexcanmmanogpepparom (II) kamus u  uBer
00pa3yromerocs ocajaka.
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OKHCIIUTENBHO-

BOCCTAHOBUTEIILHEIE
CBOMCTBA BEIIECTB

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, UX TUIBL. MeToabl
COCTaBJIECHUS YpAaBHEHUH  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii — MeToJ JIEKTPOHHOT0 OajaHca U MOHHO-3JIEKTPOHHBIH
MeToll. M3MeHeHne OKHUCINTENbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
3JIEMEHTOB B IJIaBHBIX MOJATPYMMAaX U MEepUojiaXx MEePUOAUUECKON
cucteMbl.  CraHpapTHble  (HOpPMaJbHBIE)  OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC MOTEHIMANBI. HamnpaBieHue oKuCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakUui. Psan HanpsykeHWil METaJuIoB.
VYpaBuenue Hepucra. TanpBanmyeckue snemeHThl. IJIC
rajJlbBaHuyeckoro snemeHta. Kopposus  MeTamioB,  BHJbI
KOPPO3UH, METOJIbl 3alIUThl. DJIEKTPOXUMHUYECKas KOppO3us
METAJIJIOB, METO/bI 3AIIUTHI. DJIEKTPOJIN3, AHOIHBIE U KATOAHbIE
npoueccel. 3akoHsl Papanes. O6acTu MPUMEHEHUS SJIEKTPOIN3a
(moy4yeHue MeTaioB, ralbBaHOIJIACTUKA, FAIbBAHOCTETHS).
C noMompi0 MeToJa ANEKTPOHHOro OanaHca paccTaBbTe KO-
(UIUEHTHI B YPABHCHUSX PEAKINH, YKaXKUTC OKHCIUTEIb H BOC-
CTaHOBUTEJb; OMPEACIUTE, K KAKOMY THIy OTHOCATCS 3TH OKHC-
JUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU

KMnO4 + HoS + HoSO4 — MnSO4 + S + KoSO4 + H20

(NH4)2Cr.07 — Cr203 + N2 +H0.

Kakue U3 nepeuncieHHbIX HOHOB MOTYT CIIYHUTbh BOCCTAHOBHUTE-
JISIMU ¥ TIOYEMY:

S%, I, MnO4, Cr07%, Fe3*, SO3%", NH4", HoPO2™
CocTaBpTe CXEMY TaJIbBAHWUYECKOTO 3JIEMEHTA, COCTOSILEro W3
MEIHOW M CepeOpsHON IIACTHH, OMYIIEHHBIX COOTBETCTBEHHO B
1,2 M u 1,5 M pactBops! ux coneid. Hanummre ypaBHeHuUs dJeK-
TPOJHBIX MpoueccoB U BeuucauTe DJC raJbBaHUYECKOTO 3Jie-
menTa ecm E°Cu?*/Cu = 0,34 B; E°Ag*/Ag = 0,80 B.

Kak nmpotekaer KOppo3us JTyKEHOTO *keje3a BO BIAXXHOM BO3.Y-
xe? CocTaBbTe CXEMY T'aJbBaHUYECKOTO 3JIEMEHTA U ONpeAeNuTe
3.].C. IPU CTAaHAAPTHBIX YCIOBHSIX.

CocTaBpTe cxeMy 3JEKTpOJIM3a paciulaBa U BOJHOTO pacTBOpa
cynb(aTta aMIOMUHHUS Ha MHEPTHBIX AnekTpoaax. CocraBpTe cxe-
My JJIEKTpOJIM3a paciuiaBa M BOJHOTO pactBopa NaSOs Ha
WHEPTHBIX 3JIEKTPOIaX.

CocTaBpTe cxeMy 3JEKTpOJIM3a paciulaBa U BOJHOIO pacTBOpa
AgNOs Ha wuHepTHBIX »dJekTpomax. Kakas wmacca BelecTBa
BBIJICTIUTCS HA KaTOJI€ U3 pacTBOpa, €Clid cuiia Toka paBHa 0,75 A,
a Bpems asiekTpoiusa — 2,5 yac?

BricokomouiekynsipHbie
OcHOBBI

COCOAMHCHUS.

AHAITUTUYECKOU XUMUH

TeopeTnyeckre OCHOBBI aHATUTUYECKONM XuMHH. KauecTBEeHHBIN
xuMuyeckuid  aHanu3. KonudecTBeHHBbIM aHanu3. Dusuko-
XUMUYECKHEe M (U3UYECKHE METOIbl aHaih3a CTPOUTEITHHBIX
MarepuanoB. OpraHuyeckMe W HEOPraHUYECKHE MOJIUMEPHI.
Onuromepel. Hanummre peakiuioo MOJydYeHUs IOJUITHIICHA.
Meroasl mnonyueHuss nonumepoB. CTpoeHHME U CBOWCTBA
noauMepoB. buonommmepsl, mpueaute npumepsl. COBpeMEHHbIE
CTPOMUTEBHBIE MATEPUAIIBI HA OCHOBE IOJUMEPOB.

Xumusa  S-,
SJIEMEHTOB
COEIUHEHNN

P~
u

d-

ux

DneMeHThl [A moarpynmsl: 3JIEKTPOHHOE CTPOEHUE, BAJICHTHOCTH,
CTENIEHM OKHUCIIEHUS, HAaXOXXIEHHWE B IPUPOJE, CBOMICTBA,
nonydeHue. KapOoHar m rumpokapOOHAT HATpHs, MOJIYYCHHE,
CBONMCTBA, IpuMeHeHHe. PacTBopuMoe CTEKII0, IOJyd4eHHUE,
npuMmeHeHue. OneMmeHThl [IA  moarpynmel, HaxXxoXIECHHE B
IIpUpPOJIE, CBOMCTBA, NoayyeHue. HerameHas u rameHast U3BecTb,
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nonxydeHue, npuMeHeHne. OKCHUI KalbIus, CIIOCOOBI TIOydCHHS,
cBoicTBa, mpuMmeHeHue. OKcHJl MarHusi, MOJy4€HHE, CBOMCTBA.
Marsne3nanbHbIi IEMEHT U MaTepuaiibl Ha €ro ocHOBE. [ MTICOBBIC
BSDKYIIIME BEIIECTBA, IMOJY4YEHUE, 3aTBEpPJIEBAHHUE, MPUMECHEHHE.
KecTkocTh BOABI MU METO/BI €€ ycTpaHeHHs. OieMmeHThl I[IIA
MOATPYIIBL: 3JIEKTPOHHOE CTPOCHUE, BAJICEHTHOCTH, CTEIECHU
OKHCJICHUS, HAXOXJCHUE B MPUPOJE, CBOMCTBA, TOJYYCHHE.
[IpuponHbie coequHEHUsT ATIOMUHUS KaK ChIPbE JUISl MOJTy4YeHUS
MHUHEPAJIbHBIX  BSDKYIIUX M KEPaMHUYECKUX  MaTEPHAIIOB:
KAOJIMHUT, MOHTMOPWJIOHUT, ToJieBble mmatbl. Okcua u
THAPOKCH aJIOMHHHS, CBOWCTBA, IIOJyYEHUE, TNPUMCHCHHE.
ANOMUHATBI U TUAPOANIOMHUHATHL. DieMeHThl [VA moarpymnmsr:
JJICKTPOHHOE CTPOCHHUE, BaJIEHTHOCTH, CTENEHU OKHCIICHHUS,
HaxO)KJICHHE B IPUPOJE, CBOMCTBA, IOJyYECHHE. YTIEPOL U
KpPeMHHH, HaXO0XACHHE B NPHUPOJE, CBOiCTBA. KpeMHHEBbIC
KUCJIOTHI. CTEKI0 U CUTAIIbl. MUHEpaibl MOPTIAHALIEMEHTHOTO
KIMHKEpa W WX THApaTalus. Obmas xapakrepuctuka d-
9JIEMEHTOB: CTPOCHHME, BAJICHTHOCTH, CTENEHU OKHCIICHHUS,
MOJTydeHUue, XUMUYECKHe CBoMcTBa. Kakyio Maccy coasl Hajo
106aBHUTH K 2 M° BOJBI, YTOOBI YCTPaHUTh €€ JKeCTKOCTh, PABHYIO
7 MAKB/1?

5.2.2. IlepeyeHb KOHTPOJIBHBIX MATEPHAJIOB
JJIAL 3ALUTHI KYPCOBOI'0 MPOEKTa/ KYpCcoBOil padoThI

KypcoBbie TpoeKTh U pabOTHI HE MPEAYCMOTPEHBI YICOHBIM TIIIAHOM.

5.3. TunoBbie KOHTPOJIbHbIE 32IaHUA (MATEPHAJIbI)
JJISl TeKyLero KOHTPOJIsi B ceMecTpe

3aI[aHI/IH AJIA MTPOBCACHUSA TCKYIICTI'0 KOHTPOJISA

Ne HaumenoBanue CopneprxaHue BONPOCOB (TUIOBBIX 3aaHU)
/11 paszena AUCITUTUTHHBI
1-s1 aTTecTanus
1 Knaccugukanus,  cBoi- Hanumure ¢opmynsl coenuHennit u ux rpaduyeckue Ghop-

CcTBa XUMHNUYCCKHUX 3JIC-
MeHTOB. [lepmoanuHocTh
CBOMCTB DJIEMEHTOB.

Myl okcup azota (V), ruppokceun onosa (IV), cepaucras kuc-
nora, oprodocdar meau (II), ruapoopTocHINKAT KaIbIMs, HUT-
paT ruAPOKCOATIOMUHHUS.

Hanummre ¢opmMyabsl OKCHIOB, COOTBETCTBYIOLIUE T'HJIPOK-
cumam HoSiOs3, Ca(OH)2,  Al(OH)s. VYkaxuTte KHCIOTHO-
OCHOBHBIE CBOICTBa OKCHUJOB U MOATBEPANTE XUMUUYECKUMU pe-
aKLHSAMU.

3aKOHUYUTE YPAaBHEHHE PEAKIU:

MgO + P20Os =; K>0 + HCI =; Cra03 + NaOH =;
Cu(OH)z2 + H2SO4 =; H2S0s4+ KOH =; MgOHNO3 + HCI =.

CocraBbTe B MOJEKYJISIPHOM BHJE PEAKLUU MOJYYEHUS BCEX
BO3MOJKHBIX COJIEH UCXOJIS U3: TUAPOKCUIA LIMHKA U CEPHUCTON
KHCJIOTHI.

Hanumunre ypaBHEHUs peakLuii, ¢ IIOMOIIBIO KOTOPBIX MOXK-

HO ocymiectButh mpeBpamenre SiO2 — NaxSiOz — HSiO3 —
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CaSiO3; — CaCl, — CaCO:s.

[IpuBenuTe MOMHYIO M XapaKTEPUCTHUECKYIO AJICKTPOHHBIC
(dbopMyIIbI aTOMOB Menu, yriepoia U Oapus B HOPMaTbHOM U
BO30YXJICHHOM COCTOSIHMSIX;, NpPHUBEAUTE TpadHuuecKue dIIeK-
TPOHHBIC ()OPMYIIBI BAICHTHBIX MOAYPOBHEU 3JIEMEHTOB B HOP-
MaJbHOM W BO30YXICHHOM COCTOSHMSIX; YKOKHTE BO3MOXKHBIC
BAJICHTHOCTH.

Hamumure snextpoHHyo ¢hopMyiny aroMa 3jeMeHTa U Ha3o-
BUTE €ro, €CJIM 3HaYCHHs KBAHTOBBIX uumcen (N, |, m;, ms) siek-
TPOHOB BHEIIIHETO AIEKTPOHHOTO ciios ciuenyromue: 4,0,0,+1/2;
4,0,0,-1/2; 3,2,-2,+1/2; 3,2,-1,+1/2; 3,2,0,+1/2; 3,2,1,+1/2,
3,2,2,+1/2

Omumure o6paszoBanue moHa SiO3? METOIOM BAJIEHTHHIX
CBSI3€H, ONPEICIUTE XapaKTep M YHUCIO CBSA3CH, THUIT THOpUIU3a-
i AO 1 popMy YaCTHIIBIL.

OCHOBHBIE 3aKOHBI XH-
MHH.

Omnpenenure MoisipHyto maccy (M), skBuBaneHT (3), MOJISIp-
HyIO0 Maccy skBuBajieHTa (M,), OTHOCHTENIbHYIO TUIOTHOCTH IO
Boztopody ¥ Bo3ayXy (DH,, Dsosn) razooOpasnoro Bemecrsa, a

TaK)Ke BBIYMCIUTE YHcIo MoJel (V), konmuuectBo Mosekyn (N) u
3anumaemsblii o0bem (V) pu H.y. 11,2 © okcuna yrnepona (1I).

Brruucnure MoJsipHYIO Maccy SKBHBAJICHTa DJIEMEHTA, €CIU
4,86 T snemMeHTa pearupyrrT ¢ 3,2 r Kuciopoaa

Boruncnute MonpHyr0 Maccy rasa, ecinu macca 600 mi ero
mnpu H.y. paBHa 1,714 r.

Tax Ha3pIBaeMOe HOpPMaJIbHOE CTEKJIO COEPXKUT, Mac. %o: OK-
cuna Hatpus — 13,0; okcuaa kanbius — 11,7; okcuaa KpeMHUs —
75,3. Belpa3zure cocta cTrekiia GopMyIIoi.

1,6 T KampIMsA ¥ 2,62 T IIMHKA BHITECHSIOT U3 KHCIOTHI OJHHA-
KOBBIE€ KOJIMYECTBA BOJOPOAA. BEIUHCIUTE MOJISIPHYIO Maccy K-
BHUBAJICHTa IIMHKA, 3Has, YTO MOJIIpHAs Macca DSKBUBAJICHTa
kanbuus pasHa 20,0 r/Mob.

OO0ume 3aKOHOMEPHOCTH
OCYIICCTBJIICHUA XHUMHYC-
CKHX ITPOLIECCOB.

[Tonb3ysick cpaBOYHBIMU JAHHBIMH, OMPEIEIUTE BO3MOXK-
HOCTh MPOTEKAHMS PEAKIIMH B CTAaHAAPTHHIX YCIOBUSIX U €€ Tell-
noBod 3¢ddexT. 3anunmre TEPMOXUMHUYECKOE ypaBHEHHUE IS
JTaHHOW peakinuu. He mcmomnb3ys cripaBOYHbIE JaHHBIE HAIUTE
W3MEHEHUE SHTPOIUU PEAKLIUU:

Ca(OH)2(k.) + CO2(r.) —> CaCOz(k.) + H2O(k.).

PaccuntaTh KOJWYECTBO TETUIOTHI, BBIACISIONIEECS MPH Ta-
meHnn | KT OKCUAa Kaiblus (TeroBoid 2P QEeKT peakiuu paBeH
-369,1 xJI>x/mMomb).

[Ipu kakoii TemmepaType CaMONPOU3BOJIBLHO MOWJET peak-
ust: CaCOs3) — CaOg) + COxpy

Kak m3menutcst ckopocts npsimoit peakuuu 2CO(r.) + O2(T.)
=2CO2(r.) mpu ymeHbleHuu oobema B 4 paza?

Uemy paBeH TeMmIiepaTypHblii K0d()(PHUIIMEHT CKOPOCTH peak-
MM, €CJIM TIPU yBEIWYEHUH Temreparypsl Ha 40 rpagycoB CKo-
pOCTb peakuu Bo3pacTaeT B 16 paz?

3a CKOJIbKO MHHYT 3aKOHUYUTCS peakuus npu 20°C, ecnu npu
150°C ona 3akanuuBaercs 3a 16 muH, y = 2,0?

Kak n3MeHnenuem Temneparypsl U JaBJICHHUS CMECTUTh PaBHO-
BECHE B CTOPOHY MPOTEKAHMS MPSIMON peakuu?
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CaCOgz(k.) € CaO(k.) + CO2(r.); AH° =178,9 /o

HaiiTi KOHCTaHTYy paBHOBECHs W HadajbHbIE KOHIIEHTPALMU
BertectB st peakiuu CO(r.) + Cla(r.) < COCl2(r.), ecnmu paB-
HOBECHBIE KOHLIEHTPALUK BEIIECTB YYACTHUKOB PEAKIMHA PABHBI
(moue/n): [CO] =0,07; [Cl2] =0,12; [COCI;] = 0,23.

2-91 aTTecTAlMA

TeopeTnueckue

OCHOBBI

ONMCAaHUSl CBOMCTB pac-

TBOPOB.

Brruucimre nponeHTHOe cofiepKanne OE3BOTHON COITU B pac-
TBOpE, conepxkamiei 12 r NazCOs3-10H20 B 120 © BOJBLI

Omnpenenute TUTP pacTtBopa, coaepskariero 0,1 sxB. Ca(OH)>
B 3 1 pacTBOpa.

Ckonpko rpaMmMoB NaS04-10H20 cregyer pactBoputh B 250
T BOJIBI JUIS TTOJIyYEHHsI pacTBOPA, conepxariero 5% 0e3BoJHOM
conu’?

Hanummre ypaBHEHHUST B MOJCKYJSIPHOW H  HOHHO-
MOJICKYJISIpHOM (hopmax. B kakyio CTOPOHY UAYT PEAKIMU H I10-
yemy? Ha3zoBute coeauHeHus, 00pa3oBaHHE KOTOPBIX OMPEIeIisi-
€T HalpaBJICHHUE MpoIecca.

Ca(OH)2 + HoSO4 —;  Baz(POs)2 + HCI — .

UYro Ttakoe aucrepcHble cucTeMbl? CIOCOOBI MOJNyYeHHS U
KinaccuuKanus JUCIEPCHBIX cucTeM. KoJutouaHbie pacTBOPhI U
HX CBOMCTBA.

[ToxGepute 1Ba ypaBHEHHS B MOJICKYJISIPHOM BHJIE€ K MOJICKY-
JSpHO-MOHHOMY ypaBHeHuto: Fe(OH)2" + OH = Fe(OH)s.

Hanummre BbIpaskeHUs 1JI1 KOHCTAHTBI U CTENIEHU IUCCOLM-
aly 3JIEKTPOIUTOB, HAWIUTE B CIIPABOYHBIX TAOJIMIIAX YUCIICH-
HbI€ 3HAYEHUS KOHCTAHTBI WJIN CTENEHU JUCCOLMALMM U OIpe-
JICJINTEe — CUJIbHBIA AJIEKTPOJIUT WM cialbli, Bhrunciaute pH
BOJHBIX pacTBopoB 3iekrponuroB 0,02 M HF, 0,02 M HCI,
0,1 M Ca(OH)2, 0,25 M NHs.

Hanummre ypaBHEHMs TMAPOIN3a B MOJIEKYJISIPHOM U HOHHO-
MOJIEKYJISIPHOM (hopMax M yKa)KUTE PEaKUIO CPe/ibl AJisi pacTBO-
POB coJIel OpPTOCWIIMKATa HaTpHUs, XJIOPUJ KaJlWsl, HUTpaTa Map-
rarua (II), anerar xpoma (III). Hanumure BeipaskeHue ajs KOH-
CTaHTbI THIPOJIH3A.

UTto nmpou30ouaeT, eciu CIUTh PacTBOPHI Cylib(aTa aTtOMUHUS
U METacuIuKara HaTpus?

3aKOHYUTE ypaBHEHUS peakUui U YKaXuTe I[BET 00pasyro-
LIUXCS COETMHEHUI:

FeCls + Ks[Fe(CN)s] =;;

FeClz + K3[Fe(CN)e] =;

FeClz + KCNS =.

OKHUCITUTENBHO-

BOCCTaAaHOBHUTCIIbHBIC

CBOMCTBA BEILIECTB.

VpaBHsliTe peakUuUH, YCTAaHOBUTE HUX THUI. Ui HOHHO-
3JIEKTPOHHOTO METOJ]a HAIMIIUTE 3HAYEHUSI CTAHIAPTHBIX AJIEK-
TPOAHBIX NOTEHIHUAJIOB U OIPEJAEIUTE HAIIPABICHHUE MTPOTEKAHUS
peaKuuu.

MeTo10M 3JIEKTPOHHOr0 OaaHca:

CaS0Os —» CaO0+ S0, + O

M OHHO-37IEKTPOHHBIM METOIOM:

Al + H>0 + KOH — K[AI(OH)4] + Ha,

CO+ KMnOgs+ H2SO4 — MnSO4 + K2SO4 + CO2 + H20.
CocraBbTe CXEMy TaJbBaHHYECKOIO JJIEMEHTA, COCTOSIIErO
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13 OJIOBSIHHOW M aTIOMUHHMEBOW IJIACTHH, OMYIIEHHBIX B PACTBO-
pbl HUX cOJied C KOHIEeHTpauueu coorBercrBeHHo 0,5 u 1,5
Mo/, Hanuimmre MOHHBIC YpaBHEHHUS pPEaKIMH M ypaBHEHUS
3JEKTPOJIHBIX MPOIECCOB. Bbrumciaure 3.4.C. rajlbBaHUYECKOIrO
DJIEMEHTA.

Kakue BelecTtBa 1 B KAKOM KOJIMYECTBE BBIIEISTCS Ha DJIEK-
TPOJIax MPH DJICKTPOJIM3E PACTBOPAa HUTpATa ATIOMUHHS B Tede-
HUe 3 4, Ipu cWiie TOKa 7 A U BBIXOJy 1O TOKY 92%.

AnMoMUHMI HAXOIUTCS B KOHTAKTE C skejie3oM. Kakoi MeTain
OyIeT KoppoIupoBaTh B HIENOYHOW cpene? Hamummre noHHBIC
YpaBHEHUsI PEaKIMi W YpaBHEHHUS DJICKTPOIHBIX IPOIIECCOB.
[IpuBenute cxemy 00pa3yrOMIErocs MpU STOM TaTbBaHHYECKOTO
DJIEMEHTA.

BricokomouiekynsipHbie
COETUHEHUS. OCHOBBI
AHAJIUTUYECKOU XMMHU.

Kakue coenunenus Ha3zpiBatoTCs nonumepamMu? CTteneHb mo-
mumepuzanuu. CrnocoObl MonydeHus U KiaccupuKanus noamume-
pOB.

KaduectBeHHBI M KOJMYECTBEHHBIM aHainu3. HazoBure u
OTHIIINTE XUMHYECKUE U (PU3UKO-XUMHUYECKHE METOJBI aHaIu3a
CTPOMUTEIBHBIX MAaTEPUAJIOB.

Xumust  S-,  p-,  d-
3JIEMEHTOB U HX COEHHE-
HUM

Kakue coenunenus mertamios IIA rpynmsl mmpoko npume-
HSAIOTCS B CTPOUTEJILHOM JI€J€ B KauecTBE BSIKYLIMX MaTepua-
noB? Kak oHM mony4aroTcs, 4eM OOYCJOBJEHBI MX BSDKYILHE
cBoiicTBa? Hanucarh ypaBHEHUsI COOTBETCTBYIOLIUX PEAKLIU.

BbIaucinTh, CKOJIBKO TalIeHOW U3BECTH MOKHO TOJTYYHUTH U3
10 T m3BecTHsKA ¢ conepkanuemM CaCO3 90%.

[IpucyrcTBUE Kakux cojeil 00ycIOBIMBAET KECTKOCTh IpPH-
poaHoit Boabl? Kak MOXHO yCTpaHUTh KapOOHAaTHYIO M HeKap-
OOHATHYIO KECTKOCTh BOJbI? PaccumraiiTe, CKOJIBKO I'paMMOB
Ca(HCO3), conepxkutcs B 1 M3 BOJIBI, JKECTKOCTH KOTOPOH paBHA
3 M3KB/IL.

IloueMy amtOMUHUN HAXOAACH B sy HAIpPSHKEHWHM ropaszio
JieBee BOJOPOJIa, HE BBITECHSIET MOCIEAHUM U3 BOJbI, HO JIerye
BBITECHSIET €r0 U3 BOJHOrO pacTtBopa wenoun? Kakyroo ponp ur-
paet menoub B 3TOM mnpouecce? M300pa3ute ypaBHEHUSIMU OT-
JIEJIbHBIE CTaUH.

Ha cBoiicTBe Oypbl pacTBOPSATH OKCHJbI METAJIOB OCHOBAHO
IIPUMEHEHHE €€ B IIPOU3BOJACTBE 3MaJI€il, IPU Nailke METaJUIOB.
CocraBbTe ypaBHeHUs peakiuu Oypbl ¢ okcugamu Co (II) u Cr
(II). Kax Ha3pIBatoTCs 0Opa3yroOIIMEcs B pe3ysbTaTe peakiuu
MIPOIYKTHI ?

Kakue mpoueccsl NpoucxXoaaT Npu TBEPACHUH CHIIMKATHBIX
BSDKYIIMX BemiecTB. IlpuBenure cxemy ruaponus3a M MOJTHKOH-
JIEHCAllUM METa- U OPTOCHJINKATOB KaJbLUs.

B kakux kucnorax pactBopsiercss SiO2? Hamummre ypaBHe-
HUS peaKLyil.

Kaxko#t 00bemM Bo3ayxa HEOOXOIMMO TMOJATh B HM3BECTKOBO-
00KMUTraTeJIbHYI0 IeUb, B KOTOPYIO 3arpykeHa IIUXTa, COCTOS-
mas u3 1 T CaCO3z u 120 kr yrsi? KakoBel 00BEMBI (H.Y.) B TIPO-
LEHTHBI COCTaB Tra30BOil cMecH, IMoJlydaromencs mpu o0xure
9TOU MaccChl?
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5.4. Onucanne KpUTEpPUEB OLEHNBAHUS KOMIIETEHIMI M IKAJIbI OLlEeHUBAHUS

[Ipyn mpomexxyTouHOM arTecTaiud B (popme 3adeTa UCIHOJIb3YeTCs Cleayrolas
IIKaja OLEHUBAHUS: 3a4TEHO, HE 3aUTEHO.

KpI/ITCpHHMI/I OLCHUBAHUA I[OCTI/I}KGHI/Iﬁ MoKa3aTesieh SIBISIOTCS:

HaumenoBanue
MoKa3aTeis
OLIEHMBAaHUS

pe3ynpTaTa 00ydeHus

10 JUCITUILINHE

Kpurepuii onieHuBaHus

3HaHusa

3HaHUe TEPMUHOB, OIIPEICIICHUI, TOHITUH.

3HaHME OCHOBHBIX 3aKOHOMEPHOCTEM, COOTHOIIEHUHN, IPUHIUIIOB.

O0BEM OCBOEHHOI'O MaTcpHraja.

[TonHOTa OTBETOB HA BONIPOCHI.

YeTKOoCTh U3JI0KEHUS U HHTCPIIPCTAINH 3HaAHUM.

OHGHKa MMpCrnogaBaTCiICM BBICTABJIACTCSA MHTCTPAJIBHO C y‘-IéTOM BCCX IIOKa3aTc-
JIEH U KPpUTCPHUCB OLICHUBAHMA.
OHGHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTGHHI/Iﬁ 10 TIOKAa3aTeal0 _3HAHMS.

Kpurepnit YPOBEHb OCBOCHMS M OLICHKA
HE 3a4TEHO 3a4TE€HO

3HaHue TepMHUHOB, | He 3HaeT TepMUHOB U ONpeIEeHU 3HaeT TEPMUHBI U OIPEIEICHUS
ONPEACIICHUN,
TOHSITUI
3HaHMe OCHOBHBIX | He 3HAaeT OCHOBHBIE 3aKOHOMEPHOCTH U | 3HAET OCHOBHBIE 3aKOHOMEPHOCTH, CO-
3aKOHOMEPHOCTeH, | COOTHOMICHUS, IPUHIUIIBI MOCTPOEHHS | OTHOIICHHS, MPUHIMIBI  TOCTPOCHUS
COOTHOTITEHHIA, 3HaHUHN 3HaHUH, UX UHTEPIPETUPYET U UCIIOJIb-
IIPUHIUIIOB 3yer

O0BEM OCBOEHHO-
ro Marepuasia

He 3Haer 3HauMTenbHOM YacTH Mare-
puajia JUCHUIIIIAHBI

3HaeT MaTepuail JUCIUIUIMHBI B IOCTa-
TOYHOM 00BEME

ITonHOTa OTBETOB
Ha BOIMPOCHI

He nmaer oTBeThl Ha OOJIBIIMHCTBO BO-
POCOB

I[aeT OTBCThBI Ha BOIIPOCEI, HO HEC BCC -
IIOJIHBIC

YeTKOCTH HU3JI0-
JKEHHSI U HHTEep-
MpeTalyy 3HaHUI

W3maraer 3HaHMsA 0Oe€3 JOTMYECKOH MO-
CJICJ0BATCIIbHOCTHU

W3naraer 3nanus 0e3 HapyIICHUH B JIO-
THYECKOH TIOCIIeI0BATEIh-HOCTH

He wmmoctpupyer u3noxeHue mnosic-
HAIOOIMMU CXEMaMH, DPHCYHKaMu H
puMepaMu

Brimmonnser MOACHAOIINE PUCYHKH U
CXCMbI KOPPCKTHO U ITOHATHO

HeBepHo H3J1ara€T 1 MHTCPHIPCTUPYCT
3HaHUA

FpaMOTHO H 110 CYHICCTBY H3JIaract
SHaHUA
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6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHUE
6.1. MaTepuajJibHO-TeXHHYECKOE ODecneyeHmne

Ne HanmeHoBaHMe crienMalibHbIX TOMEIEHUA U | OCHalEHHOCTh CIEUaIbHbIX TOMEIIECHUH U
MIOMEIICHUH JIJIs1 CAMOCTOSTEIBHOM paboThI MOMEIICHUH JIJIs1 CAMOCTOSATENBHOM paboThI

1 YK Ne 2, JlaGopaTopun HEOPraHUYECKOH XUMHUHU: BBI-
Jlaboparopust Ne 311 TSDKHBIE MIKa(bl, CYIIMIbHBIE MKa(bl, TEPMO-
CTaThl, MAarHUTHBIE MELIAJIKH, TEXHUYECKUE U
AHAJIMTUYECKUE BECHI, JIEKTPOJIU3EPHI, DIIEK-
TPUYECKHUE TUIUTKU, (POTOIIEKTPOKOIOPHUMET-

pbl, pH-MeTpbl, HHGOPMAIIMOHHBIE CTEH/IBI.
2 YK Ne 2, JlaGopaTopun HEOPTaHWYECKOW XUMHH: BBI-
JlaGopaTtopus Ne 316 TSOKHBIE MIKA(BI, CYyIIWIbHBIE MKA(bI, TEPMO-
CTaTbl, MArHUTHBIE MEIIAJIKH, TEXHUYECKUE U
aHAJIMTUYECKUE BECHI, DJIEKTPOIU3EPHI, DIICK-
TPUYECKHE TUTUTKH, (POTOIIEKTPOKOIOPHMET-

pbl, pH-MeTpbl, HHPOPMAIIMOHHBIE CTEH/IBI.
3 YK Ne 2, JlaGopaTopun HEOPTaHWUYECKOW XUMHH: BBI-
JlaGopaTtopust Ne 309 TsOKHBIE MIKA(BI, CYyIIUIbHBIE MKA(bI, TEPMO-
CTaTbl, MArHUTHbIE MEIIAJIKH, TEXHUYECKUE U
aHAJIMTUYECKUE BECHI, DJIEKTPOIU3EPHI, DIICK-
TPUYECKHE TUTUTKH, (POTOIIEKTPOKOIOPHMET-

pbl, pH-MeTpbl, HHPOPMAIIMOHHBIE CTEH/IBI.
4 YK Ne 2, JlexuroHHas ayIUTOPHS: KOMIIBIOTEP, IMPOEK-
Aynuropus Ne 325 TOpP, DKpaH C DJIEKTPOIPHUBOAOM, OCKA Mar-

HUTHO-MEJOBasi, ”THPOPMAIIMOHHbIE CTEH/IbI.

5 VK Ne 2, YueOHo-HccaenoBaTeNbckas — J1abopaTopus:
Aynuropus Ne 327 KOMITBIOTEPBI, TIPOEKTOP, Pa3IABHKHOW JKpaH,

TesneBu3op, Buaeo- 1 DVD- mpowurpeiBaress,
WH(POPMAIIMOHHBIE CTCH/IBI.

Crnucok yueOHbIX (UIBMOB: TeXHUKa 0€3-
OMACHOCTH TpU paboTe B XMMHUYECKOH J1abo-
paropuu, XMMHUYecKas CBSI3b M CTPOECHUE MO-
JIEKyJ, OCHOBHBIE 3aKOHBI TEPMOJWHAMHKH,
CKOPOCTh XMMHUYECKUX pPEaKUui, XUMUYecKas
KHHETHKAa W PAaBHOBECHE, OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEaKIUH, OCHOBBI 3JIEK-
TPOXHMHH, OOIIME CBOWCTBA S-DJIEMEHTOB,
o0muMe  CBOWCTBA  HEMETAUIMYECKUX  p-
AJIEMEHTOB, AFOMUHHM, €70 CBOMCTBA U ITOJY-
YEHUE, KPEMHUH U €r0 CBOMCTBA.
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6.2. JInnieH3noHHOE ¥ CBOOOHO PACIIPOCTPaHsSIeMO€e IPOrPAMMHOe ol0ecrnevyeHne

Ne [lepedeHpb MUIIEH3MOHHOTO MTPOTPAMMHOTO PexkBH3HTHI MOATBEPKAAIOMIETO TOKYMEHTA
obecrieueHus.
1 porpaMMHOE 00ecTieueHHE ISl DKCIPecc- YTBepxkeHo Ha 3aceqanuu kapeapsl TullX
KOHTPOJISI TEOPETUIECKUX 3HAHUM B (hopme ot 06.09.17, nporokos Ne 2
TECTHPOBAHUS
2 Microsoft Windows 8.1 Cornamenne Microsoft Open Value Subscrip-

tion V9221014 ot 2020-11-01 no 2023-10-31

3 Kaspersky Endpoint Security 10 aus Win- JIuuensus Ne 13C8200710090907790928
dows

4 Office Professional Plus 2016 Cornamenne Microsoft Open Value Subscrip-
tion V9221014 or 2020-11-01 no 2023-10-31

5 Odwuc 365 mst oopazoBanus (crympenueckuii) | E04002C51M ot 22.06.2016

6.3. Ilepevyennb y4eOHBIX U3IaHUI U Y4eOHO-METOAUYECKUX MATEPUAJIOB
6.3.1. IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. I'munka, H.JI. O6mas xumus: yue6. nmocodbue nns By3oB / H.JL. I'munka. — Uzn. crep — M.:
KHOPVYC, 2012. — 749 c.

2. I'munka, H. JI. O6mas xumus [DneKTpoHHbIN pecypc]: yued. /Ui CTy/I€HTOB HEXUM. CIELU-
anpHOcTel By3oB / H. JI. I'munka ; pen.: B. A. Ilonkos, A. B. ba0OkoB. - 18-e u3n., nepepad. u gom. —
OJNEKTPOH. TEKCTOBBIE JIaH. - M.: IOpaiir, 2011. — Pexxum JOCTYyIIA:
https://elib.bstu.ru/Reader/Book/8264.

3. ITaBnenko, B.W. Koncnekr nekuuit mo xumuu: yued. nocodue / B.W. Ilasnenko, JI.B. lenu-
coBa, H.B. KntounukoBa, H.B. Bonoguenko. — benropoa: U3n-so bI'TY, 2010. — 137 c.

4. KoHCIeKT JIeKIMi 10 XUMUHU [ DIIeKTPOHHBIN pecypc]: yueb. mocodbue / B. U. [1aBnenko, JI. B.
Henucona, H. B. KimtounukoBa, A. H. Bononguenko. — bearopoa: M3a-so BI'TY um. B. I'. Illyxoga,
2010. — 136 c. — Pexxum mocryma: https://elib.bstu.ru/Reader/Book/2013040917470166018700005080.

5. Meronuyeckue yka3aHHs K BBINOJHEHHUIO JAOOPATOPHBIX PabOT MO AUCHUILIUHE «XHUMHSI»
JUIS CTYJIEHTOB IEPBOro Kypca oyHOW (hopMbl 0OyUeHHs] BCeX HampaBlieHUH OakaiaBpuata / cocT. B.
W. ITaBnenko, B. I'. Knumenko, H.B. Kintounukosa u n1p. — benropoa: U3n-so BI'TY um. B. I'. lllyxo-
Ba, 2016 .-53 c. (N2 2310).

6. Meronnyeckue yka3aHMs K BBINOJHEHHUIO JJAOOPATOPHBIX pabOT MO JUCHUIUIMHE «XUMHS»
JUIs CTY/IEHTOB MEPBOro Kypca OuHOM ¢opMbl 00yueHHUs Bcex HampaBieHHi OakanaBpuara [Diek-
TpOHHBIN pecypc]: coct.: B. U. IlaBnenko, B. I'. Kiimmenko, H.B. Kintounukosa u ap. — benropon:
Wzn-Bo BI'TY um. B. T'. IllyxoBa, 2016 .—53 ¢. (Ne 2310). — Peskxum moctyma:

https://elib.bstu.ru/Reader/Book/2017011110510454100000655393

6.3.2. IlepeyeHb JONOJHUTEIbHOM JTUTEPATYPbI

1. Xumus : 3aaaHus JUisi CAMOTIOATOTOBKY CTYJCHTOB OUYHOUM (JOPMBI 00YUECHUS HEXUMHUECKUX
HarpaBJieHu OakanaBpuarta : yueoHoe mocooue / A. H. Bomoguenko, B. U. ITaBnenxko, B. I'. Knumen-
ko, H. B. Kimrounukoga, JI. B. Jlenucosa, P. I'. llleBnioBa. — benropoa: U3a-so BI'TY um. B. T'. lyxo-
Ba, 2017. - 105 c.

2. XuMus : 3alaHus JUIsi CaMOTIOJITOTOBKU CTYJAEHTOB OYHOU (DOpMBI OOyUEHUST HEXUMHUYECKUX
HampaBjieHui OakajgaBpuara : yueOHoe mocobue [Dnekrponnsiii pecypc] / A. H. Bomomuenko, B. H.
[TaBnenko, B. I'. Kmumenko, H. B. Kitounukosa, JI. B. [lenucosa, P. I'. IlleBuosa. — benropoa: U3a-
Bo BI'TY um. B. I'. lllyxoBa, 2017. - 105 ¢. — Pexxum nocryma:

https://elib.bstu.ru/Reader/Book/2017091214085238900000653837



https://elib.bstu.ru/Reader/Book/8264
https://elib.bstu.ru/Reader/Book/2013040917470166018700005080
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393
https://elib.bstu.ru/Reader/Book/2017091214085238900000653837
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3. CipaBoYHHMK 10 OOIIeH U HEOPraHUYECKOW XUMUM [ DNeKTpOoHHBIN pecypc]: cocT.: B. . [1aB-
nenko, A. H. Bomomuenko, B. I'. Kimmenko / BI'TY um. B. I'. lllyxoBa, kad. aHeopran. xumuu; bI'TY
um. B. I'. IllyxoBa, kad. Heopran. XumMuu. — DIEKTPOH. TeKCTOBBIE NaH. — benropox : M3a-so BI'TY
HM. B. I. [llyxoBa, 2014. - Pexxum JloCcTyna:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

6.4. Ilepeyenb MHTEpHET pecypcoB, NpodeccuoHAJbLHBIX 0a3 TaHHbIX, HHGOPMa-
HHOHHO-CIIPABOYHBIX CHCTEM

1. Poccuiickoe o6pazosanue ®EJIEPAJIBHBIN IIOPTAJI: http://www.edu.ru/

2. DnextpoHHO-O0ubMMoTeuHas cuctema «IPRBooksy: http://www.iprbookshop.ru/
3. DnekTpoHHas OubimoTeuHas cucrema u3-Ba «Jlaney :http://e.lanbook.com

4. Xumuueckuit karasor: http://www.ximicat.com/

5. Caiit o xumun XuMuK: http://www.xumuk.ru/

6. Xumuueckwuii mopran ChemPort.Ru: http://www.chemport.ru

7. Caiit o xumun XuMuK: http://www.xumuk.ru/



https://elib.bstu.ru/Reader/Book/2014040921150643984100001881
http://www.ximicat.com/
http://www.chemport.ru/
http://www.xumuk.ru/
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7. YTBEPKJIEHHE PABOYENA ITIPOr'PAMMBI

Pabouas mnporpamma yTBepxaeHa Ha  2020/2021  yueGHEIA  rOX

0€e3 U3MEeHEeHHH.

Iporoxon Ne 9 3acenanns kabenpei ot « LY » 2S5 2020T.

3apemyromuii kKageapoi zz Z—= __llaBnenxo B.W.
noamuck, GHO

JupexTop HHCTUTYTa P ITaBnenko B.U.
noamuck, PO




7. YTBEPXKJIEHUE PABOYEHN ITPOT'PAMMBI

VY1BepxkaeHue padbodelt mporpaMmbl 0€3 U3MEHEHUH.
PaGouas mporpamma 6e3 usmeHeHuit yreepxxaeHa Ha 2021/2022 y4eOHslii ro1.

[Tporoxon Ne 14 3acemanus xadeaps! ot «17» mas 2021 r.

(e

3aBenyromuii kaheapoun B.U. [1aBnenko

st il B.U. I1aBnenxko

JIMpeKTop HHCTUTYTA



