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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Ienv oucuunaunot:
Llenpto M3ydeHHsI U OCBOCHUS AMCLUUIUIMHBI SBISIETCS ()OPMHUPOBAHUE Y CTYJICHTOB 3Ha-

HUN B 00JIACTH COBPEMEHHOW XWMUH, MONydeHHe (yHIAaMEHTAILHOTO 00pa3oBaHUSs, CIIOCO0-
CTBYIOIIETO Pa3BUTHIO JIMYHOCTH.

3adauu OucUyuUnJIUHbL:

M3yueHre OCHOBHBIX XMMHUYECKHX SIBICHHU; OBJafcHUE (DYHIAMEHTAIBHBIMH TTOHSITHS-
MU, 3aKOHAMH U TEOPHSIMA XMMHUHU, XUMHYECKOW TEPMOTUHAMUKH, KHHETHKH, PABHOBECHS U pac-

TBOPOB, IEKTPOXUMHUUYECKHUX IIPOLIECCOB, CBOMCTB METAJUIOB U HEMETAIUIOB, 4 TAK)KE€ METOIAMHU
XUMHUYECKHX M (PU3UKO-XMMUYECKUX MCCIEIOBAHUN; OBJIaJICHUE METOJaMH U IpUEeMaMH pelie-
HUSI KOHKPETHBIX 33/1a4 U3 Pa3JIMYHBIX o0jacTedl XumMuu; (OpMHUPOBAHNE HABBIKOB MPOBEICHUS
XUMHYECKOIO 3KCIIEPUMEHTA, YMEHUS BBIIEIATE KOHKPETHOE XMMHYECKOE COJEpKaHUE B IPHU-
KJIa/IHBIX 3a/1a4ax y4eOHOH U MpoheCcCHOHATILHOMN 1eATEIbHOCTH.

2. Mecro aucuuniaunbl B crpykrype OIIOII BO

JlucuurmuimHa OTHOCHUTCS K o0si3arenpHON dactu bioka 1 «JlucuurmimuHel (MOTyH)» OC-
HOBHOHM 00pa30BaTeIbHON MpOrpaMMbl IO HampablieHHI0 moarotoBku 15.03.02 TexHosoruue-
CKHe MAIIUHBI 1 000pyaoBanue (mpoduiab «MalIiuHbI ¥ araparhl MUIIEBEIX TPOU3BOJICTBY).

Ha nexnusx nsnararoTcst OCHOBHbIE MOJIOKEHUSI TEOPETUYECKOT0 MaTepHaa.

JlabopatopHble 3aHATHSA 00ECIIEYMBAIOT MPAKTUYECKOE OCBOCHHE JIEKIIMOHHOTO MaTepua-
Ja, pa3BUTHE Y CTYJEHTOB CAMOCTOATEIHLHOCTH U TBOPUYECKOTO MOIX0/1a TIPU BBITTOIHEHUH J1a00-
paTopHBIX PadOT, OCBOCHHE MPUHIMIIOB U METOJIWK MPOBEIACHHS IKCIEPUMEHTA, MPaBHI HC-
MOJIb30BaHUS HOPM TEXHUKH 0€30MaCHOCTH B XUMUYECKOU T1ab0paTopuu.

[TpakTHdeckue 3aHSATUS HANPABIEHB HA OCBOEHUE OCHOBHBIX CIIOCOOOB PELICHUS JKCIIe-
PUMEHTAJBHBIX U PACYETHBIX 3371a4 110 TAHHOMY KYpCYy.

3. TpeboBaHus K pe3yJibTATAM OCBOEHHSI COAEPKAHUA TUCHUILIUHBI

[Tpomecc W3ydeHWs] MUCIUIUIMHBI HampaBlieH Ha (OpPMHUpPOBAHUE AIEMEHTOB CJICIYIOIINX
KOMIIETEHIIMM W MHIUKATOpPOB UX AocTuwkeHus B cooTBercTBUM ¢ PI'OC BO u OIIOII BO no
JAHHOMY HAINpaBJICHHUIO TOATOTOBKHU:

OIIK-1 CnocobeH NpUMEHSATh ECTECTBEHHOHAYYHbIE M OOIICUH)KEHEPHbIC 3HAHWS,
METO/IBl MATEMaTHYECKOTO aHaJIM3a U MOJICITUPOBAHUS B TIPOPECCUOHATLHOM JIEATSIIEHOCTH;

OIIK-1.1 CrocobeH BBIIEHATH OCHOBHBIE  OOJACTH  €CTECTBEHHOHAYYHBIX U
OOIIeMHKEHEPHBIX 3HAHUI, METOJ0B MATEeMaTHYECKOTO aHAIM3a U MOJEIUPOBAHUS IS PEIICHUS
3a/1a4 B po(hecCuOHANBHOM IeITeTbHOCTH;

OIIK-1.2 CnocobeH pemats 3amadd B 00JaCTH MHINEBBIX TMPOU3BOJACTB M IHIIEBOTO

MAIIMHOCTPOCHUS C UCITOJIb30BAHUEM METOIOIOTHH €CTCCTBCHHOHAYYHBIX U WHKCHEPHBIX HayK,
METOA0B (PU3MYECKOTO U MAaTEeMaTHYEeCKOTO MOICTTUPOBAHUSI.

B pe3ynbraTe u3yueHus AUCUUIUIMHBI CTYACHT JOJIKEH:
3HaTh:
- OCHOBHBIE XUMHYeCcKue MOoHATHS (31);
- OCHOBHBIE TIPAaBWJIa HOMEHKJIATYPhl XUMHUYECKUX COeTUHECHHH (32);
- OCHOBHBIE 3aKOHBI XMMHH, XUMHUUECKON TEPMOINHAMUKH, DJIEKTPOXUMUHU U KUHETUKH (33);



- CYIIHOCTb YYEHHUsS O MEPUOJAUYHOCTH M €Tr0 POJIb B MPOTHO3UPOBAHHH CBOHCTB XMMHUYECKHX
AJIEMEHTOB U UX coeuHeHui (34);
- KBaHTOBO-MEXaHHUYECKOE CTPOCHHE aTOMOB, MOJICKYJI U XUMUYECKOH CBs3H (35);

OCHOBHBI€ KJIACChI HEOPraHUYECKUX BEUIECTB, CBOMCTBA UX THUIMYHBIX MpeacTaButeneit (36);
- XHMHIO JIEMEHTOB U UX coeauHeHuit (37).
Ymers:
- IPUMEHATh XUMUYECKUE TEOPUH U 3aKOHbI, KOHIICTIIIUHA O CTPOCHUU U PEAKIIMOHHOM Croco0-
HOCTH Heopranuveckux emiects (Y1);
- KPUTHYECKH OLICHUBATh CBOU JIOCTOMHCTBA U HepocTaTku (Y2);
- IPOBOJUTH PACUEThI 10 TEPMOXUMUYECKUM YpaBHEHUAM peakuuii (Y 3);
- Ipe/ICKa3bIBaTh TEPMOJUHAMUUECKYIO BO3MOKHOCTh IIPOTEKAHUS XUMUYECKUX peakuuil (Y4);
- pemath pacueTHble 3agaun (Y5).
Baaners:
- HaBBIKaMH PabOTHI C pacYeTHBIMHU (DOPMYIIaMHU, pelIaTh pacYeTHHIE U SKCIIEPUMEHTAIILHBIE 3a-
nagu o xumuu (B1);
- croco0aMu OpUEHTAIMK B MPO(GECCHOHATBHBIX UCTOYHUKAX HH(POPMAIMKU (KypHAJbI, CAUTHI,
oOpazoBarenbHbIe TopTajsl) (B2);
- criocodamMu MOZETMPOBAHUS SKCIIEpUMeEHTa 1o xumuu (B3).

4.Conep:xanue ¥ CTPYKTYpa AU CUMIIIMHBI
4.1. Conep:xanue TUCHMILINHBI

dDopmupyemas

Ne pa3- | HaumenoBanue pa3s- KoMuneTeHus | OueHOYHbIE

Coaepsxanue pasgesa

aejia aeJjaa (‘laCTb KOMIIC- cpeacrea

TEHIUH)

1 CtpoeHue aToma CocraBHbIE 4aCTH aToOMa.
ATtoMHOE SAAPO. OCHOBHEBIE OIIK-1
KOJMYECTBEHHBIE  XapaKTepH-
CTMKM aTroMa: aTOMHas Macca, YK,
3apsin a1pa. KBaHTOBO- T

MEXaHW4YecKas MOJENb aTOMa. 13
Ilepnonnueckuil 3aKOH U CUCTE- IK3.
ma aeMmenToB /.M. Mennenee-
Ba, OJIGKTPOHHBIE  (HOPMYIIbI
aTOMOB M HOHOB.

2 Xumnueckas cBsi3b M | Tunbl xumudeckoit cBsizu. Ko- OIIK-1 YK,
MEKMOJIEKYJIIPHbIe | BAJIGHTHass CBsI3b M €€ BHJBI. T,
B3aHMOJEeHCTBHUSA CaoiicTBa U crmocoOsl 00pa3oBa- IK3.
Husg. OOMEHHBIA W JOHOPHO-
aKIENITOPHBIA MEXaHU3MBI 00pa-
30BaHMs KOBAJICHTHOH CBS3M.
OCHOBHBIE TIOJOKEHHS METOIa
BasieHTHBIX cBs3edt (MBC). Oc-
HOBHBIE XapaKTEPUCTHKU XUMU-

YECKOM CBA3U - JJIMHA, HaIpaB-




JIEHHOCTh U 3Heprus. KpaTtHocTh
CBA3U. BajeHTHBIC yIUIBL.
['nOpunusanus aToMHBIX OpOU-
tajgeil. Tunel rubpuau3anuu. o-
U T-CBSI3U. MeTon MOneKyssip-
HeIX opbutaneii (MO JIKAO).
OCHOBHbBIE TOJIOKEHUSI METOJa
MO.

Nonbl. MonHas cBs3p. CBoiicTBa
noHHON cBs3u. llomsapuzanms
HOHOB M UX MOJSpU3yIOLIee
neiicreue. BausHue stux Qak-
TOPOB Ha CBOMCTBA BEILIECTB.
Merammueckas cBs3b. Mertai-
nbl. [IoHATHE O 30HHOW TEOPUU
TBEpPAOrO Tea.

Bogopoanas cBs3b u ee 0coOeH-
HOCTH. MexXMoneKynsipHas |
BHYTPUMOJIEKYJISIpHAsE BOJOPOJI-
HblE CBA3U. BnusHue Bomopon-
HOW CBSI3M Ha CBOMCTBA Be-
LIECTB.

ATOMHas, HMOHHas, MOJIEKYJIAp-
Has U METaJUINYECKUE PEIIETKHU.
3aBUCUMOCTh CBOWCTB KpHUCTal-
JIMYECKUX BEUIECTB OT TUIA XH-
MHYECKOM CBS3H.
MexMOEeKyIIIpHOE B3aUMOJEH-
ctBue. OpHEHTAIMOHHOE, WH-
OYKTUBHOE M JUCHEPCUOHHOE
B3aUMOJICICTBHE.

JJIeMeHThI XUMHYe-
CKOM TepMOJIMHAMU-
KM

BHyTpeHHAA dHEPrus U SHTANIb-
MUl CUCTEM.

IIepBbIil 3aKOH TEPMOAVHAMUKH.
TennoBoit > dexT xummuueckon
peakuuii. OK30- U SHAOTEpPMUYE-
CKHE peakuuu. TepmMoxummye-
CKHe ypaBHeHHs. 3akoH ['ecca u
CJIEJICTBHE U3 HETO.

[Tonsstne 006 dHTpONHH.
OHTponuss W TNEPUOANYECKUI
3akoH. [loHsTus 00 sHepruu
I'mb6ca oOpa3oBaHMs BEIIECTB,
Kak Mepbl PEAKLHUOHHOW CIIO-
COOHOCTH. DHTAJIBIUWHBIA U JH-

OIIK-1

YK,

13

IK3.




TPONMIHBIA (aKTOPBI  IMpoLec-
coB. Kpurepuii caMornpusBoib-
HOTO TPOTEKAHUS XUMHYECKUX
peakuuii B n300apHo-
N30TEPMHUUYECKUX YCIOBUSX.

XumMuyeckast KHHe-
THKA U XUMHYECKOe
paBHOBecHe

Ckopocts peaknuu. Cko-
pPOCTh p€akuu B TOMOI'E€HHBIX U
IeTEpOreHHBIX CUCTEMAX.

@axkTopsl, BIMAIOLIME Ha
CKOPOCTb XMMUYECKUX pEaKLUil.
3aBUCUMOCTb CKOPOCTH XHMMH-
YECKUX peakUuil OT KOHLIEHTpa-
LUU pearupyrolux BELIECTB.
3akoH geiictBud Macc. Koncran-
Ta CKOPOCTH peakuuu u ee u-
3UYECKUN CMBICI. 3aBUCUMOCTh
CKOPOCTH XHMHYECKOW pEeaKIuu
ot Temneparypsl. [Ipasmwiio Bant
— Todda, Temmneparypubiii KO-
3¢ (OUIUEHT CKOPOCTH PEAKITUH.

[IpeacraBnenne o Teopuu
AKTUBHBIX CTOJIKHOBEHHH. DHEp-
TUsl aKTUBAIUH.

3aBUCHUMOCTb CKOPOCTH XH-
MHYECKOW peaklHu OT TeMIlepa-
Typbl, JHEPIHUH aKTUBALIUU U H-
TPOIIMU AKTHBALMHU. YpaBHEHUE
AppeHnnyca.

Karanu3z. Karanutuueckue
peakuuu. OCOOEHHOCTH KaTamu-
TUYECKHUX ITPOLIECCOB.

Teopust TOMOT€HHOro | re-
TEPOr€HHOI0 KaTaiu3a. ABTOKa-
tanu3. PepMEeHTaTUBHBIN Kara-
3. KucnorHo-ocHOBHOM Karta-
mu3. Kartanuzartopsl U MHruou-
TOPBI.

XHUMHYECKOE PAaBHOBECHE
HeoGpatumble u  oOpaTumble
XUMHUYECKHE mporecchl. McTun-
HblE€ U KaXXyIUECs PaBHOBECUS.
['omorenHele M reTreporeHHbIe
paBHOBecusi. KoHcTaHTa paBHO-
Becusa. PaBHOBECHEBI  BBIXOJ
MPOYKTOB peakuuu. BimsHue

OIIK-1

YK,

3

IK3.




pa3nuyHbIX (AKTOPOB HA XMMH-
yeckoe pasHoBecue. IIpuHiun
Jle-llaTense.

PacTBopbl.
AUCIepPCHbIE CHCTe-
MBI

HcTtunnubie PacTBOPBHIL.
Knaccudukanus pPacTBOpPOB.
[Ipouieccrl,  COMPOBOXAAIOIINE
oOpa3oBaHHe pacTBOpoB. Teo-
puss pactBopoB. ConbBaTanus.
PactBopenne  kak  (u3MKO-
XUMUYECKHH mpouecc. Pusnue-
ckasi teopusi pactBopoB. [loHs-
THE 00 HICATBHOM pPacTBODE.
CrocoObl  BBIpaXEHHUSI KOHIICH-
TpaluU PacTBOPOB.

PactBopuMocTh. 3akoHOMED-
HOCTH PAacTBOPHUMOCTH Ta30B B
KUJKOCTAX, JBYX IKUIKOCTEH,
TBEP/BIX BEIIECTB B KHUIKOCTSX.
3akoH ['enpu. BiusHue Ha pac-
TBOPUMOCTh TPUPOABI KOMIIO-
HEHTOB, TEMIIEpPATyphl U JaBlie-
Husa. [lepexpucramimzanuu u
IKCTPAKLHUS.

Paz0aBiieHHBIE ~ PAaCTBOPHI
HEAJIEKTPOJIUTOB.

OcmoTuueckoe  J1aBl€HUE.
VpaBuenue Bant-I'opda. OO6-
patHeii  ocmoc.  [laBneHue
HACBIIIIEHHOTO Tapa HaJ PacTBO-
pom. 3akoH Paynsa. Temmnepary-
PBI KHIEHUS U KPUCTAJUTH3AIIH.
Kpnockonus u 30yuinockomnusi.
Hucnepcusie cuctemsl. Kiac-
cuUKaAMI JUCHEPCHBIX  CH-
creM. CyCHeH3WH U SMYJIbCHUH.
KostonHeie pactBopbl. Y CTOM-
YUBOCTh KOJUIOMJHBIX PacTBO-
poB. CTpoeHne KOUIOMAHON ya-
CTUIIBl W MUl JInoduib-
Hble U JHO(OOHBIE KOJIJIOUIBI.
3omu u renu. Ilentusanus, koa-
TYJISIUS, CeIUMEHTAIUsS KOJIJIO-
unos. Komnonnneie pacTBOpsl B
npupoae u texuuke. CopOuus u
COpOITMOHHBIE TMPOIECChl. XPo-

OIIK-1

YK,

13

IK3.




MoTorpadus

JIeKTPOXMMHYECKHUE
npouecchbl. JJIeKTPO-
au3. Koppo3uss me-
TAJJIOB

Baxxneimme OKHCIUTEIN H
BOCCTAaHOBHTEIIH. H3menenue
OKHCIIUTEILHO-BOCCTAHOBUTEIIh-
HBIX CBOMCTB BEIIECTB B COOT-
BETCTBHH C TIOJIOKCHUEM DJIe-
MEHTOB B TpyIIax U MEPUOJIax.
CreneHb OKUCIICHUS.

Knaccudukanus  okuciu-
TEJIbHO-BOCCTAHOBUTEIIBHBIX pPe-
akuyi. TUIBl OKHCIUTENILHO-

BOCCTAHOBHUTCIBbHBIX DCaKHHﬁ.

OCHOBHBIE METO/BI COCTaB-
nenus ypasHenuit OBP.

Bnusanue TEMIIepaTyphl,
KOHLIGHTPAllUd pPEareHTOB, HUX
IPUPOABI, Cpelabl U  JIpPYrux
ycioBuii Ha npoTekanue OBP.

VYpaBHeHUe HepHncra.
OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIN  MOTEHIU-
an. HampaBnenune mnporekaHus
OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX  PEAKIIMM.
OKHCIUTENTHHO-
BOCCTaHOBUTEIbHBIN JKBHBa-
JICHT.
OBP kak MCTOYHMK 3arps3HEHUS
cpenbl. HMcnons3oBanue OBP
JUIS  OYUCTKHA CTOYHBIX BOJ,
o0e33apakMBaHUsl  BO3AyXa U
BOJIbI, 00€3BpEKMBAHUS TOKCHU-
HOB. PaBHOBecue Ha rpaHuLe
METAJLT — PacTBOp. JIEKTPOJI-
HbIA moTeHuuWaln. BomopoaHsiit
BIIEKTPONT CpaBHEHHUSL. Pan
HampspkeHu#, (GakTopbl, Ompe-
NENAIOIINE TI0JI0KEHNE MeTajlla
B psAly HaNpsKEHUW. XuMHUe-
CKHE€ MCTOYHHUKHU DIIEKTPUYECKO-
ro Toka. l'agpBaHMYECKHE 3Ile-
MeHThl.  CTaHAapTHBIE MOTEH-
LAl OKUCIUTENE M BOCCTa-
HOBUTENEH. OIEKTPOJBUKYILAS
cuia TrajlbBaHUYECKOIO 3JIEMEH-

OIIK-1

YK,

IK3.

13
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Ta. Pacuer u3MeHEeHUs! SHEpPrUu
I'mb6ca B peakmusx. 3aBHCH-
MOCTh OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MOTEHIMA-
JIOB OT KOHLIEHTPALlUU pearcH-
TOB. YpaBHeHnue HepHcra.
AKKYyMYJISITOpBl U

Oatapeu.

cyxue

3akonbl @apazes. DIeKTPOIU3
paciiaBoB ¥ BOJHBIX PaCTBOPOB
anekTpoautoB. Karogneie u
aHoaHble npouecchl. [ToTeniman
pasnoxkeHusi. SIBneHue mnepeHa-
npspkenus. [Ipaktudeckoe 3Ha-
YEHHE IJIEKTPOIIN3A.
DNEeKTPOIN3-UCTOYHHUK BBIJEINIE-
HUS SIIOBUTBIX U YIYILTUBBIX
ra3oB, 00pa30BaHUE arpeccuB-
HBIX CpE.

Koppo3ust MetaiuioB U1 MeTObl
3alUThl OT Hee. DIEKTPOXUMHU-
4yeckasi Koppo3us

KaK 3arpsi3HUTENb Cpeabl o0u-
TaHus. OCHOBHBIE METOJBI 3a-
LIUTHI OT KOPPO3UH.

Xumusi  3jaemMeHTOB- |Bomopon. DOnements mepBoii u | OIIK-1

HEMeTaJI0B BTOPOM Tpymm. DJIEMEHTHI MOJI- YK,
rpynnsl 0opa. DIEeMEHTbI MOoA- T
rpymnisl ¢pTopa. DIeMEeHThl oI 13
IpyNIbl KUACIOPOJA. DJIEMEHTHI IK3.
MOATPYIIbI KPEMHHSL.

Oo0mmue cBoiicrBa | ®usznueckue cBoiictBa Metan- | OIIK-1

METAJIJIOB M CIJIABOB. | JIOB. XMMHYECKHUE CBOWMCTBA Me-

IMonyyenne meraJji- | TAJUIOB, UX BOCCTAHOBUTEIIbHAS YK,

gdoB. Jlerkme KoH- | criocoOHOCTL. B3aummonelicTBue T

CTPYKUHMOHHBbIE Me- | Pa3JIMYHBIX METAJJIOB JpYyr C A3

TAJIbI apyroM.  PU3UKO-XUMHUYECKHI IK3.

aHAIM3 MCTAJIMYECKHX CILIa-
BOB. HMHTepmeTaminueckue co-
€MHEHUsI U TBEPJIbIE PACTBOPHI
MmeTauioB. Mcmonp3oBaHue Me-
TaJUIMYECKUX CIUIABOB M TOKPBI-
T B TexHuWKe. PacmpocTtpane-
HUE U (POPMBI HAXOXKIACHHUS Me-
TAJUNIMYCCKUX DJICMCHTOB B IIPH-

10




poxne. M3BneueHue METaILUIOB U3
pya. OCHOBHBIE METO/IbI BOCCTa-
HOBJICHUSI METAJJIOB. JIEKTPO-
JUTHYECKOe  paduHHpOBaHHE.
30HHas IJIaBKa.

[IpobieMa Jerkux KOHCTPYKIIH-
OHHBIX MaTepuaaoB. Maruuii u
oepwnii. Amromunuid. Tutan.
OCOOCHHOCTH CBOWMCTB MAarHus,
OepuILTvs, ATFOMUHUS U THTAHA,
HaxO0XJICHUE B TPHUPOJE, BbIJIE-
JCHUE B CBOOOJHOM BHJIC U B
BUJC coeauHEHUM. Vcronap3oBa-
HHE JICTKUX METAJJIOB B TCXHU-
Ke.

Xumusa d-3J1eMeHTOB

[loarpynna Banaaus: CBoui-
CTBa, MOJyYEHUE U IPUMECHEHUE.
Baxneimme coeanHeHHs BaHa-
oust, HuoOus u tamrtaina. Okxwuc-
JINTEILHO-BOCCTAHOBUTEIILHEIC U
KHCJIOTHO-OCHOBHBIE  CBOMCTBA
MPOCTBIX BEIIECTB, OKCHUJIOB M
TUAPOKCHJIOB. Menuxko-
Ouosorudeckasl pojb STHUX dIie-
MEHTOB U UX coenuHeHui. [Ipo-
0JIeMBI DKOJIOTHU.

[Moarpynma xpoma: OOmras
xapakrtepuctuka.  I[lomydenwue,
CBOMCTBa M mpuMeHeHue. Okuc-
JINTEIbHO-BOCCTAHOBHUTEILHBIC
cBolicTBa coequHeHui. Kucior-
HO-OCHOBHBIE CBOMCTBA MPOCTHIX
BEILIECTB, OKCHJIOB U TUJIPOKCHU-
JIOB.

[Toarpynma mapranma: O6-
mas xapakrepuctuka. [lomyde-
HHE, CBOWCTBA M IPUMEHEHUE.
OKHCIIHTEIFHO-
BOCCTAHOBUTENILHBIC CBOMCTBA.
KucnorHo-ocHOBHBIC  CBOMCTBaA
MPOCTBIX BEIIECTB, OKCUJIOB M
TUIpPOKCHUIOB. Baxueiime co-
CIIMHCHUS.

[Moarpynma memu: OOmas
XapakTepucTuka.  Baxueimme

OIIK-1

VK,

13

IK3.
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COCMHCHHSI.

[Moarpynmna mwuaka: OOmas
xapakrepuctuka. llomyyenue u
cBoiicTBa. BakHeilmue coeau-
HEHUS.

Kene3o, ko0ambT, HHUKEIb:
OO0masi xapakTepuCTUKa MeTall-
JIOB CEMEMCTBAa M HMX COCIHHE-
Huil. OCOOCHHOCTH HX CBOMCTB,
OKHUCIIUTEIIHFHO-BOCCTAHOBHUTEIb-
HBIE CBOWCTBA COCJAMHEHUU Me-
TauioB. HaxoxkzaeHue B mpupo-
JIe, BBIJCIICHUE B CBOOOJHOM
BHJIC 1 HCIOJb30BAHUE B TCXHHU-
Ke.

10

JJIeMeHTbl OpPraHu-
YecKoi XMMHUHU

[lonatus 06 opraHMyYecKuX Io-
JuMepax U onmromepax. Mero-
Ibl CHHTE3a U OCOOEHHOCTH
BHYTPEHHEI0 CTPOEHUs U (u3u-
KO-XMMHYECKHE CBOMCTBA IIO-
mumepoB.  KoHcTpykuuoHHBIE
mactuueckue  maccbl.  [lonu-
MEpPHBIE TOKPBITHS U KIIEU.
[TonmmMepu3aMOHHBIE  CMOJIBIL:
MOJINATHIIEH,  MOJIMIPONUIIEH,
MOJINCTUPON, TE(IJIOH, IOIHUBH-
HWIXJIOPHUJ, TOJUAKPHIATHI, Ka-
YIyKH,

[TonMKOHAEHCALIMOHHBIE CMOJIBI.

OIIK-1

YK,

I3

IK3.

OOGmias TpyA0€MKOCTh JUCIUIUIMHBI (COCTaBIISIET 4 3aueTHble enuHUIBI (144 daca))

4.2 CTPpyKTYpa IMCUMILINHBI

TpynoeMKOCTh JUCIUTIIMHBI

Bun paboTbt (010{0)
1 cemectp

OO01mast TpPy10eMKOCTh 144
KonraktHasi pabora: 51
Jexyuu (J1) 34
Ipaxmuyeckue 3anamus (113)

Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTesibHas padoTa: 66

Kypcogoii npoexr (KII), kypcoast padora (KP)

Pacuerno-rpaduueckoe 3aganue (PI'3)
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TpynoeMKOCTb TUCIUIIIIUHBI

Bun pabotst (01010
1 cemectp
Pedepar (P) 10
Occe (D)
CamocTosTenpHOE U3YUYECHHE Pa3/IesioB 36

Kontpoinbnas padora (K)

CamomnoaroroBka (mpopaboTka H TOBTOPEHHE
JEKIMOHHOTO MaTepHaja M Marepuaia ydeOHH-
KOB M y4eOHBIX I0COOMH, MOArOTOBKA K j1abopa- 20
TOPHBIM U TPAKTUYECKUM 3aHATHSIM, KOJUIOKBHY-
MaM, pyOexHOMY KOHTPOJIIO U T.1.),

IloaroroBka u cmada sK3aMeHa 27

Bun utToroBoro KOHTposis (3a4eT, SK3aMeH) JK3aMeH

4.3. JIeKINOHHDbIE 3AHATHSA

Ne
Tema
1
1 2
1 | Crpoenue atoma
2 | XumHueckas cBsi3b U MEXKMOJIEKYJIIPHbIE B3aUMOAECHCTBUS
3 | DneMeHThl XUMUYECKON TEPMOIMHAMUKH
4 | Xumuueckasi KHHETHKa U XUMHUYECKOe pPaBHOBECHE
5 PacTtBopBI.
JMCIIEPCHBIE CUCTEMBI
6 | DnexkTpoxuMuyeckue nporecchl. Jnekrponns. Kopposus merannos
7 | XAMHSI 3JIEMEHTOB-HEMETAJIIOB
3 OOu1re cBoiicTBa MeTaIOB U criaBoB. [lonydyenne meransos. JIerkue KOHCTPYKITH-
OHHBIEC METaJLTBI
9 | Xumus d-anemMeHTOB
10 | DneMeHThI OpraHMYEeCcKON XUMHH

4.4. [lpakTH4ecKue 3aHATUSA

Ne pa3- | HaumenoBanue pas-
Aena aena

Coaep:xanue pasgesa

1 Crtpoenue atoma AtoMmHoe s1p0. OCHOBHBIE KOJINYECTBEHHBIE XAPaKTe-
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PUCTUKH aToMa: aTOMHasi Macca, 3apsj sapa. Ksanro-
BOMEXAHUYECKAs MOJENb aToma. [lepuoanyeckuil 3aKkoH
u cucrema ieMeHToB [[. M. MenzeneeBa, 2J1€KTpOHHBIE
(GhOpMyIIbI aTOMOB U HOHOB.

XumMuyeckasi CBA3b U
MEKMOJIEKYJIsIpHbIe
B3aMMOJAeHCTBUA

Tunel xuMuyeckor cBsa3u. KoBajneHTHAS CBI3b U €€ BH-
nbel. CBoMcTBa M criocoObl 0oOpa3oBanHus. OOMEHHBIH U
JIOHOPHO-AKIETITOPHBIA MEXaHW3Mbl 00pa3OBaHHS KO-
BaJICHTHOU cBs3u. OCHOBHBIC IIOJIOKCHHS METOJa Ba-
neHTHbIX cBs3zel (MBC). OcHoOBHbIE XapaKTEpUCTUKU
XUMHUYECKON CBSI3U - JJIMHA, HAMPABICHHOCTh M JHEP-
rusa. KpaTtHocTb cBsi3u. BaneHTHbIE yIIIbL.
I'uOpuansanuss atoMHbIX opOuTaneil. Tunsl Tubpuau-
3alUM. G- U T- CBA3M. MeTto1 MONEKYISPHBIX OpOH-
taned (MO JIKAO). OcHOBHblE NOJIOKEHUS METOja
MO.

9JIeMeHTBI XUMHYe-
CKOIl TepMOJIMHAMM-
KH

DK30- ¥ SHJIOTEPMUYECKHEC PEeaKIUU. TepPMOXHUMHUCCKIE
ypaBHeHHUs. 3akoH ['ecca u ciieIcTBUE U3 HETO.

[TonsiTre 06 SHTPONUU. DHTPONHUS U TEPUOANUECKUN
3akoH. [lonstus 06 sHeprun ['m606ca oO6pazoBanus Be-
IIECTB, KaK MEPhI PEAKIIMOHHON CIOCOOHOCTH. DHTaJIb-
MUWHBINA ¥ SHTPONUKHBIN GakTopsl mpoieccoB. Kpure-
pUii CaMOIIPOM3BOJIHLHOTO MTPOTEKAHUS XUMHUSCKUX Pe-
aKIUH B ©300apHO-U30TEPMHUSCKUAX YCITOBHSIX

Xumuueckasi KHHe-
THKA ¥ XHMHYeCKOe
paBHOBecHe

Cxopoctb peakiuu. CKOPOCTh PEaKIIMH B TOMOT€HHBIX U
reTepOreHHBIX CUCTEMAX.
@DaxTOpHl, BIUAIOIIUE HA CKOPOCTb XUMUYECKUX pEaK-
MH. 3aBUCUMOCTb CKOPOCTH XHMHMUYECKHUX PEAKLUH OT
KOHLEHTPAllUM pEarupyromux BeIIECTB. 3aKOH JcH-
ctBUs Macc. KoHCcTaHTa CKOpOCTH peakuuu u ee pu3u-
YECKUH CMBICI. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM
peakuuu oT TemmnepaTypsl. [IpaBuno Bant — Todaa,
TEMIEPATYPHBIN KO3()PUIMEHT CKOPOCTH PEaKIUu.

[IpencraBieHre 0 TEOpPUM AKTHUBHBIX CTOJIKHOBE-
HUHN. DHEprus akTUBALUH .

3aBHCHUMOCTb CKOPOCTH XHUMHYECKOM pEakLuu OT
TEMIIEPATYPHI, SHEPTUU aKTUBALIMM U SHTPOIUU aKTHBa-
uu. YpaBHeHue AppeHuyca.

PacTBOpBI.

Knaccudukanmst pactBopoB. Teopuss pacTBOpPOB.

Cnioco0OsI BeIpaXKeHHST KOHIIEHTPAIIUH PACTBOPOB.
PactBopuMocTh. 3aKOHOMEPHOCTH PACTBOPUMOCTH

ra3oB B JKHJIKOCTSIX, ABYX KUJKOCTEH, TBEPAbIX BEIIECTB
B KUAKOCTSX. 3akoH ['enpu. BnusiHue Ha pactBOpu-
MOCTh HPUPOJBl KOMIIOHEHTOB, TEMIIEPATyphl U JaBJie-
Hus. [lepexkpucramimszanuu U SKCTPaKLUs.

PazbaBneHHBIC pacTBOPHI HEXNIEKTPOIUTOB.
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OcmoTrnueckoe  naBineHue. YpaBHeHue Baot-
I'odda. Obparubrit ocmoc. [laBieHre HACHIIIICHHOTO TMa-
pa Hax pactBopoM. 3akoH Payns. Temmneparypbl kure-
HUS U KpUcTauu3anun. Kprockonus u 30yITnoCKOIHs.

DJIeKTPOXMMHUYECKHE
Nnpouecchl. JIeKTPo-
au3. Koppo3usi me-
TaJVIOB

Baxueiimne okuciurenu U BoccTaHOBUTENW. M3-
MEHEHHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
BEILECTB B COOTBETCTBHM C IOJOKEHUEM 3JIEMEHTOB B
rpymnmnax u nepuojax. CTeneHb OKUCICHUSI.

Knaccudpukanus OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUH.

OcHoBHbIE METOBI COCTaBIeHUS ypaBHeHH OBP.

BnusiHue Temmneparypel, KOHIIEHTpAaUd PEareHTOB,
WX TPUPOABL, CPEAbl U APYIHX YCJIOBHI Ha MPOTEKaHUE
OBP.

YpaBHeHue HepHcra. OKHCIUTENBHO-
BOCCTAaHOBUTEIbHBIN norTeHuuan. Hampasinenue mpore-
KaHUd OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU.
OKUCIUTENBHO-BOCCTAHOBUTEIHHBIN SKBUBAJICHT.

OBP kak ucTrouHuK 3arpsi3HeHus cpeabl. Vcnoinb3o-
BaHue OBP 115 04MCTKHM CTOUHBIX BOJI, 00€33apaku-
BaHUs BO3/yXa U BOJIbI, 00€3BPEKUBAHHUS TOKCUHOB.
PaBHOBecue Ha rpaHulE MeTall — pacTBOp. OJIEK-
TPOAHBIN INOTEHLHA]. BOOOpOAHBINA 3JIEKTPOJ Cpas-
HeHMs. Py HampspkeHi, GakTopbl, onpenensonme
MIOJIOXKEHUE METajlla B Py HalpspkeHud. Xumude-
CKHME MUCTOYHUKH IEKTPUYECKOro Toka. ['anpBannye-
ckue aeMeHThl.  CTaHAapTHbIE MOTEHIUANbI OKHC-
JUTENeN U BOCCTAaHOBUTENEH. DNEKTPOABIKYILAs CH-
Ja TaJbBaHUYECKOrO 3JjIeMeHTa. Pacuer m3MeHeHus
sHeprun ['mb6ca B peakuusx. 3aBUCUMOCTb OKHUCIIH-
TEJbHO-BOCCTAHOBUTENIBHBIX IOTEHIMAIIOB OT KOH-
LIEHTpaLUU peareHToB. Y paBHeHue HepHera.

OO0uue cBoiicTBa
MeTAJIJIOB M CILJIa-
BOB. Ilosryuenue me-
TAJJI0B.

Pu3NYeCKre CBOMCTBA METAIIIIOB. XUMHUYECKHE
CBOIICTBa METAJNIOB, MX BOCCTAHOBUTEJIbHAS CIIOCO0-
HOCTb. B3anmoielicTBie pa3IMuHbIX METAJJIOB IPYT
¢ npyroM. @U3MKO-XUMUYECKAN aHATIN3 METaJlIn4e-
CKHUX CIUIaBOB. IHTEpMETATUIMYECKUE COEAUHEHNS U
TBEPJABIE PACTBOPHI METAIIIOB. M cIionp30Banne Me-
TAJUIMYECKUX CIUIABOB U IOKPBITUI B TeXHUKE. Pac-
MPOCTpaHeHUEe U GOPMBI HAXOKACHUS METaJLTUYe-
CKHX 2JIEMEHTOB B IIpupoje. M3BnedueHre MeTaioB
u3 pya. OCHOBHBIE METO/IbI BOCCTAHOBJIEHUS METaJ-
JIOB. DJIEKTPOJUTHYECKOE paPUHUPOBAHUE. 30HHAS
IJIaBKa.
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4.5. JlabopaTtopHblie padoThl

No TeMmbl 1a00paTOPHBIX 3aHATHHA

1 | Onpenenenue MOJEKYIIPHOM MacChl YTIEKUCIOTO Ta3a.

[\

Onpenenenue MOISAPHON MacChl SKBUBAJICHTA METAJLIA.

W

CKOpOCTB XUMHYCCKUX pCaKIuU U (baKTOpBI BINAOIMEC HA HCC. I"'oMoreHHBIN U TeTe-
pOFeHHBIfI KaTaJius.

:‘)J'IeKTpOJ'II/ITI/ILICCKaH Jucconuanus. :‘)J'ICKTpOJ'II/IS.

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKkmuu.

Xumuueckue cBoiicTBa MetaiuioB. Koppo3susi.

XHUMHUYECKHEe CBOMCTBA rajloreHOB

bop, amomMuHui, MX cOeAMHEHUS, CBOMCTBRA.

O 0| | | B~

Yraepon, KpEMHHUI, UX COEIMHEHUS U CBOMCTBA.

O110BO, CBHHEL, UX COESIUHEHHUS U CBOWCTBA.

U [ SN
— O

CBo¥iCTBa ITMHKA U KaJMHS, KX OKCHJIOB ¥ THIPOKCHIOB.

12 | Marsuii, MeJb, MX COCAUHECHUS U CBOMCTBA.

13 | Xpom, ero coeIMHEHUs U CBOMCTBA.

14 | Mapraser, ero COeITMHCHHs ¥ CBOMCTRBA.

15 | XKeneso, ero coequHEHUS U CBOMCTBA.

16 | KoGanbT 1 HHUKEIb, MX COSAUHEHUS U CBOMCTBA

17 | Kucnopoacoaepskaiiyue OpraHu4ecKue COeIMHEHMS

4.6. CamocTosiTeIbHOEC H3YYCHHE Pa3/1eJI0OB 1M CIHUIIIMHbI

Ne Bomnpockl, BEIHOCHMBIE HA CAMOCTOSITETLHOE U3YYEHUE

1 KoBanentnas cBsi3b u €€ Busbl. CBoiicTBa U criocoObl 00pazoBanusa. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHON CBS3H

2 Kputepuii caMonpon3BoJbHOTO MPOTEKAHUS XUMHUECKUX PEaKLUUi B M300apHO-
N30TEPMHUUECKUX YCIOBUAX

3 3akoH paeiictBus Macc. KoHcTaHTa CKOPOCTH peakiuu M ee (PU3MYECKH CMBICI.
3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakiuu oT temneparypsl. [Ipasuino Bant-
o da, TemnepatypHsblil KO3(OUIHEHT CKOPOCTU PEAKIUH.

4 OcMmoTnueckoe nasieHue. Ypasuenue Baut-I'odda. O6patHsbiif ocmoc. [laBnenue
HACBIIICHHOT0 TIapa HaJ pacTBOpoM. 3akoH Payns. TemmepaTypbl KUIIEHUS U KPU-
crayuinzanuu. Kpuockonust u 30y/uinocKomnusi.

5 VpaBuenue Hepncra. OKHCIUTENbHO-BOCCTAHOBUTENbHBIA NoTeHIMall. Hampas-
JIEHUE MPOTEKAHUsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIN SKBUBAJICHT.
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6 HNHTepMeTaMueckue COeUHEHUs U TBEPbIE pacTBOPLI MeTaJlI0B. Mcnons3oBa-
HUE METANINYECKUX CILIABOB U IIOKPBITHM B TeXHUKE.KepMeThl U UX HCIOIb30Ba-
HHUE

7 [IpobnemMa JierTknX KOHCTPYKIIMOHHBIX MaTepuagoB. MarHuii u Oeprimuid. AJro-
MuHui. Tutan. OcCOOCHHOCTH CBOWMCTB MarHusi, OCpHIIIUsS, aFOMUHUS U TUTaHa,
HaxO0XKJICHUE B TMPHUPOJEC, BBIJICICHUE B CBOOOIHOM BHUJEC U B BUJE COCTUHCHHM.
Hcnonp30BaHuE IETKUX METAIIJIOB B TEXHHKE.

8 [Moarpynma xpoma: OOmiast xapakrepuctuka. [lomyueHue, cBoiicTBa U MpUMEHe-
Hue. OKUCIUTEIBHO-BOCCTAHOBUTENLHBIE CBOMCTBA coeauHeHunii. KucmorHo-
OCHOBHbBIE€ CBOMCTBA MPOCTHIX BEIECTB, OKCUOB U THIPOKCUIOB.

5. OueHo4YHbIe MaTepHAbI JJIsl TEKYIIEro U Ppy0e;KHOI0 KOHTPOJISA YCIIeBAeMOCTH U IIPO-
MEKYTOYHOM aTTecTaluuu

5.1. OueHo4yHbIe MATEPHAJIBI JJISl TEKYIET0 U PY0e;KHOro KOHTPOJIS ycreBaeMo-
CTH

Texywmuii KOHTpOJIb YCIIEBAEMOCTH CTYAECHTOB OCYILECTBISETCS B COOTBETCTBHM C
0ayuTbHO-PEUTHHTOBOM crcTeMol artecTanuu odydaromuxcs no OITOIT BO KBI'Y.

Tunossble 3aJaHus 1JIs CAMOCTOSATEIbHOM PadoThI
3aganue 1:

YeMy paBeH 3apsi sapa | YHCIIO DIIEKTPOHOB B aTOMax CIIEAYIOMIUX 3JIeMeHTOB: yriepon C,
cepa S, menp Cu, 6apuit Ba, cepedpo Ag?

e HazoBurte a11eMeHT, B sipe aToMa KOTOPOro coaepkuTcs 11 mpoToHOB.

e HazoBute a1eMeHT, B aTOME KOTOPOTO COAECPKUTCA 26 STEKTPOHOB.

Yemy paBHO 4MCIIO HEUTPOHOB B aTOMax CIECAYIOLIUX U30TOIIOB: PN, "9sn, 2702

e Hanummre cuMBOJIBI H30TONOB 0JI0BA, AaTOMBI KOTOPBIX cojaepxkart 66, 68, 69, 71, 72 neitpo-
HAa.

¢ Ompenennte MOJIEKYJISIPHYIO MacCy BOJbI, MOJIEKYJIbI KOTOPOH COAEPkKAT TSKENbIA N30TOI
BOJIOPOJIa — JEUTEPUH.

e DIeMeHT MeJlb CYIIECTBYET B BHAE ABYX m3oTonos: ©Cu u “Cu. Comepkamie B Ipupoie
nepBoro uzorona paBHo 73 %, Broporo — 27 %. BeiuucianTe OTHOCUTENBHYIO aTOMHYIO
Maccy MeH.

e YeMy paBeH NOPSAIKOBBIM HOMEP JIEMEHTa, MACCOBOE YUCIIO OJJHOTO U3 U30TOIIOB KOTOPOTO
paBHO 31, a 4KCIO HEUTPOHOB paBHO 167

e Snpo aToma HEKOTOPOTO AJIEMEHTA CONAECPKUT 31 HEUTPOH; YHUCIIO AIEKTPOHOB B aTOME paB-
HO 26. HazoBuTe 351€MEHT, N30TONIOM KOTOPOTO SABJISETCS NaHHBIM aroM. Hanummre cuMBon
3TOr0 U30TOIA.

¢ (CKOJIBKO 3JIEKTPOHOB U MIPOTOHOB BXOJUT B COCTAB aTOMa 3JI€MEHTa, KOTOPbII HaXOAUTCS: a)
B 5-M nepuoze u B n1obouHoit noarpymnmne VI rpynmnst; 6) B 4-M neproze U B II1aBHOM 1M0-
rpynne I rpynmnsi?

e Uewm onpenenstorcs XMUMUYECKHE CBOMCTBA 3JIEMEHTOB?
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[ToguuHseTcs 11 ABUKEHHE JIEKTPOHA 3aKOHAM Kilaccuueckoil Mmexanuku? Kak Ha3zpIBaeTCs
paszien GpU3MKHM, KOTOPBI U3ydaeT IBUKEHUE MUKPOYACTHIL?

Uto Ha3bIBae€TCSI aTOMHON OpOUTAIIBIO?

Yro xapakTepusyeT riaBHoe kBaHTOBOe uncio? Kakue 3HaueHus: ono npuHumaet? Uro Ha3bl-
BaeTCs PHEPreTuYecKuM ypoBHeMm? UeMy paBHO 4Mcio OpOuTael Ha JTaHHOM SHEpreTuye-
CKOM ypOBHE?

UTto Ha3BIBACTCsI SJEKTPOHHON 000JI0YKOH (3JIEKTPOHHBIM CIIOEM)?

Yro xapakTepuszyer nodouHoe (opouTanbHOE) KBaHTOBOE yncio? Kakue 3HauYeHHs OHO MpH-
HUMAET ISl KQXKJI0TO SHEPTeTUYECKOro YPOBHS?

Kakyto opmy UMEIOT M KaK Ha3BIBAIOTCS OPOUTAIH, [Tl KOTOPBIX MOOOYHOE KBAHTOBOE UK C-
70 paBHo: a) 0; 6) 1?

Kak Ha3bIBatOTCSI OpOUTAIH, AJI1 KOTOPBIX ITOOOYHOE KBAHTOBOE YMCIIO PaBHO: a) 2; 6) 3?7 Uro
TaKO€ SHEPreTUYECKUI MOAypPOBEHb?

Uemy paBHO 4MCIIO [TOAYPOBHEN HA JaHHOM SHEPreTUYECKOM YpOBHE?

Yro XapaKTCPHU3yCT MAarHUTHOC KBAHTOBOC quciio? Kakue 3Ha4eHust OHO IMPUHHUMACT OJId
Ka)KJ0r0 SHEPreTUUecKOoro noxypoBHs? Yemy paBHO 4uCIIO OpOUTAJIEH Ha SHEPreTUUECKOM
MoypoBHE?

Uewm oTiiMyaroTcs Apyr OT Apyra opOUTaIu, HAXOAAIIUECS Ha OJHOM IO ypOBHE?
Yro xapakTepusyeT CIMHOBOE KBAHTOBOE YHCIIO?

Kakue 3HaueHuss OHO IPUHUMAET?

Kak ¢opmynupyercst npunuun I[laynu?

Kakwue 371eKTpoHbl Ha3bIBAIOTCA: a) CIIApEHHBIMU; 0) HECTIAPEHHBIMU?

Kakoli mpuHIIUIT ompeiernisieT ToPsSA0K 3aroJHEHHsI aTOMHBIX opOuTaneii anekTpoHamu? Kak
oH dopmynupyetcs?

Yrto Takoe OCHOBHOE COCTOSIHUE aToMa?

B xakoMm nopsiike 37€KTPOHBI 3aIIOIHSIOT SHEPreTUYECKUE TOAYPOBHU?
YemM ompenenseTcs SHEprust MoAypoBHs coryiacHo npasuiny KieukoBckoro?
Kak ¢popmynupyercs npasuio ['ynna?

YTo nokas3pIBatOT 3JEKTPOHHBIE (POPMYIIBI ATOMOB?

YTo 1moKa3bpIBaloOT IEKTPOHHO-Tpaduueckue GopMyisl aTOMOB?

B aroMax kakux 31€MEHTOB MIPOUCXOAUT IIPOCKOK AIEKTPOHA» C 4s- Ha 3d- MOypOBEHb?
Yem oH 00ycioBIeH?
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Kaxoit Tun ruGpuan3anuu xapakreper s a) kpemaus B SiCly; 6) maraust B MgBr»; B) amto-
muHus B A1Br3? Hapucyiite cxembpl iepeKpbIBaHUS 3JIEKTPOHHBIX 00JIaKOB B IAaHHBIX MOJIE-
kynax. KakoBa reomerpudeckas hopma 3TuX MOJIEKy? SIBIAIOTCS I OHU TOJSIPHBIMU HITH
HENOJISIPHbIMU ?

Kakue u3 CJICAYIOIIUX MOJICKYJI ABJIAIOTCS IMOJAPHBIMU U KAKWC — HCIIOJIAPHBIMHU: OFZ,
MgBI'Q, PCI3, BC13, HQS, AIBF3? HO‘-IGMY?

Mounekyna okcupaa yriaeponaa (IV) CO, umeer nuneitHyto Gopmy. CKOIBKO G- U T-CBS3EH B
31Ol Mosekyne? Kakue a1ekTpoHHbIe 001aka aToMa yriepo/ia y4acTBYIOT B 00pa30BaHUU
3TUX cBA3ei? SBnsiercs nu Monekysa CO, MoJIIpHON UM HENOJIAPHON?

Kakne u3 CJICAYIOIINX peammﬁ ABIAKOTCA OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIMU

a) KOH + CuCl1, — KC1 + Cu(OH),; 6) KBr + Cl, — KC1 + Bry;

B) Fe(OH); — Fe,;0; + H,O; r) Pb(NO3), — PbO + NO; + O,?
3aganmne 2:
3aKOHUYUTE YPAaBHEHHUS CIEAYIOIIMX ITPOLECCOB:
a) Al°- 3¢ = B) N7 - 5¢ = 1) Br, + 2e =
6) ST+ 8¢ = r)Fe +le = e) Mn*? - 5e'=

Kakue u3 HUX SBIAIOTCA MPOlIeCCaMU BOCCTAHOBJICHUS?
Kakue u3 creayronmx BemecTB MOTYT OBITh: @) TOJIBKO OKUCIIUTENSIMU; 0) TOJIBKO BOCCTAHO-
BUTEIISIMH; B) U OKUCIUTENSIMH, U BoccTaHoBuTenaMu: CrO3, MgsP,, NayCrOy, SO», K1,
KNOQ, L1C104, KH, Fe, HQOQ, (NH4)2$7
VKaXuTe TUM KaXJI0U U3 CIEAYIONINX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKITUI:

a) P+ KOH + H,O — PH; + KH,POy;

6) H,SO; + H,S — S + H,0; B) KClO3 — KC1 + KClOy;
l") NH4NO3 — NzO + Hzo; I[) Cu + HNO3 — Cu(NO3)2 + NO + Hzo;
e) AgNO; — Ag + NO; + Oy; k) Fe + Cl, — FeCls.

e MeToaom SJICKTPOHHOI'O OajlaHca COCTaBbTE YpaBHCHHA OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX

peaKIuii, KOTOpbIe MPOTEKAIOT IO CXEeMaM:
a) H,S + K»,Cr,0O7 + H,SO4 — S + Crp(S0O4)3 + K2,SO4 + H,O
6) C + HNO3; — CO, + NO + H,O
B) MnO; + NaBiO3; + HNO3; — HMnO, + BiONO; + NaNOs + H,O
I') Nal + Na103 + HQSO4 — Iz + NazSO4 + Hzo
,Z[) Mg + HN03 — Mg(NO3)2 + NQO + HZO
e) Pb02 + MIISO4 + HNO3 — PbSO4 + Pb(NO3)2 + HMHO4 + HzO
)K) KMHO4 + NH3 — KNO3 + MH02 + KOH + HQO
3) K,Cr,O; + HC104 + HI — CI‘(C104)3 + KC104 + I, + H,O
I/I) H2C204 + KM]’]O4 — C02 + K2C03 + MI’IOQ + HQO
K) Ce¢H 1206 + KMnO4 + H,SO4 — CO; + MnSO4 + K>SO4 + H,O
HJ’I?I Ka)K,I[Oﬁ PEaAKIMU YKAXUTEC BEIICCTBO-OKUCIIUTEIIL U BEHICCTBO-BOCCTAHOBUTEIIb, IIPO-

[ECC OKUCJIICHUA U IPOUCCC BOCCTAHOBJICHU.

KonTtpoabsHnas padora
munoevie 3a0aHUA K KOHMPOIbHOIU pabome
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1

1. ChopmynupoBaTh OCHOBHBIEC Ta30BBIC 3aKOHBI.

2.Macca 107 u® asora (n.y.) paBua 1,25 1 -107kr. BBIYHCIIATE [UIOTHOCTH a30Ta 110 BOJIOpO-
Iy U BO3AYXY.

3. BeruncauTte MOJISIpPHYIO MacCy SKBHMBAJIEHTa METaJlla, €CJIM B €r0 XJIOPHUJIE MaccoBasi A0JIs
xyopa 79,78%, monspHas Macca SKBUBaJIeHTa XJjopa 35,451/Mob.

4. PaccunTaiiTe JJIMHY BOJIHBI JICKTPOHA, €CJIM CKOPOCTh IBUKEHUSI AJIEKTPOHA paBHA 2-10°
Mm/c.

5. Ckonbko cBoOOaHBIX d -opOuTanei comepxkurcs B aromax Sc, Ti, V?

Hanummwre 3mekTpoHHbIe (POPMYITBI ATOMOB 3TUX JJIEMEHTOB.

2

1. punuun [Taynu. IIpaBuno I'ynaa. 2 npaBuna KineukoBckoro.

2. Macca 87-10°w° mapa npu 62°C u nasnenwmii 1,01-10° ITa pasra 0,24-107 kr. Beraucinre
MOJIEKYJISIPHYIO Maccy BEIIeCTBa U Macca OJHON MOJIEKYJIbI BEIIEeCTBA.

3. Beruucnure Monspayro Maccy skBuBaieHTa KHSO4 B cnenyromux peakuusax: KHSO4+
BaCl, - BaSO 4 + KC1 + HCI

KHSO., + KOH = K,SO4 + H,0.

1. Beruucnure sHepruto (3B) Bo30y:x1eHus 351eKTpoHa B arome Na, eciid apbl ero

TIOr7I0MAI0T (GOTOH C JTHHOM BOMHEI 4340-1070 M.

5.DOHepreTuyeckoe COCTOSHUE BHEIIHErO AJICKTPOHA aTOMa OMHUCHIBACTCS CIICIYIOUIUMU
3HaYEHUSIMH KBaHTOBBIX yuceld: 1 — 3; I = 0; m; = 0. ATOMBI KaKMX 3JIEMEHTOB MMEIOT TaKoi
anekTpoH? CocTaBbTe NIEKTPOHHBIE POPMYITBI aTOMOB ATHX AJIEMEHTOB.

3

1 OcHOBHBIE XapaKTEPUCTUKA XUMUYECKOHN CBA3H.

2. Onpenenute MOJISIPHYIO MacCy IByXBaJIEHTHOTO MeTaiia, ecnu - 14,2 107 xr

oKcuja 3Toro Metamuia oopasytot 30,2- 107 kr cynbdaTa MeTasIa.

3.Beruncnute anuny cBsizu C-Cl B CCL4 1o crieayronum JaHHBIM: JITTUHBI CBSI3EH

C-C u C1-C1 paBHBI COOTBETCTBEHHO 1,54-10'10 u 1,99-10'10M.

4. Jlnst aToMa ¢ 3JIEKTPOHHON CTPYKTYpOi 1S*2S*2P° Bummite B TaONHITy 3HAYEHUS YETHI-
pex KBaHTOBBIX YHCEI: 11, |, m, my onpeaenuTe KaKIblii U3 AJIEKTPOHOB B MapalIeIbHOM COCTO-
SIHUU

Howmep anektpona ... 1234567

n..

1.

mi ...

m ...

5. Beluncnure cpesiHIo MIOTHOCTD 10 BOAOPOIY M O BO31YyXY I'a30BOi cMecH, 00beMHbIE
nosia razoB B kotopoit st CHy u CoH, paBubt 52 1 48%

4

I. OGmmee monsiTre o pactBopax. PactBopumocTs. [IpaBuino CeMeHYEHKO.

2.11pu cuntese ammuaka Ny + 3H, <-> 2NH3 paBHOBecue ycTaHOBHIOCH U

CIIEYIOIINX KOHIICHTPAIUSIX BEUIECTB (MOJIB/1):

Cn2 =2,5; Cp= 1,6; Cnpsz = 3,4. Boluncinute KOHCTaHTY PaBHOBECHUS 3TOU

peaKuuM U UCXOIHbIe KOHIIeHTpauuu N, u Hy.

3.B cocTtosgHUM paBHOBECHUS CUCTEMBI

CO, + H, <> CO + H,O
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peaKuoHHAas CMeCh UMesia 00bEMHBIN COCTaB:

22% COy, 41 % H,. 1 7% CO u 20% H,O0.

Borunciute Kp u Ke ans stoit peakuuu npu 1900K.

4. B kakoii macce BOJbI clieAyeT pacTBOputTh 30T OpoMuIa Kamust ISl IIOTYICHHS

pacTtBopa, B koTopoit maccoBast 1051 KBr paBna 6%?

5

1. Pa3zbaBneHHbIe pacTBOPBI HEAJIEKTPOIUTOB. JlaBineHue napa. (1mu 3akoH Payis).

2. Beruucnure moisipayro KoHueHtpamuo K>SOy, B 0,021 koTOoporo coaepxutcs 2,74 pac-
TBOPEHHOT'O BELIECTBA.

3. Hanmummre BhIpaXeHHs] KOHCTAHT PAaBHOBECHS CIICAYIONMIUX OOPATUMBIX PEaKIIHIA:

1) Fe;O4 + 4H, <-> 3F6(T) + 4H20(r)

2)4HC1+0,<->2H,0 + 2Cl1,

3)C + CO,<->2CO0O

4.11pu HEKOTOPOI TeMIlepaType KOHCTAHTA PAaBHOBECHSI PEAKIINU

H,+ Br,<->2HBr paBna 1. Onpenenure cocTaB paBHOBECHOM PEAKIIMOHHOM CMECH, €CIu
JUTsL peakiuu ObutH B3sThl 1Moss Hy 1 2 Monb Bry.

Pedeparnbl

3a MOATrOTOBKY W 3alIUTy pedepara CTyIeHT MOKeT HabpaTh 6 6ayuioB (1o 2 Oaimia 3a Tpu
KOHTPOJIbHBIE peHTHHTOBBIE TOUKN). [Ipu moaroroBke pedepara CTYACHT AOIDKEH O3HAKOMHTHCS
C OCHOBHOH U JOTIOJHHUTEIBHOM JINTEpaTypoi, BKIIFOUasi CIPaBOYHBIC W3JIaHUs, 3apyOeKHbIEC HC-
TOYHUKH, KOHCIIEKT OCHOBHBIX MOJOXEHHM, TEPMUHOB, CBEICHHM, TPEOYIOUMX sl 3alIOMHHA-
HUS U SBJISIIONIMXCS OCHOBOTOJAralolMMH B 3Toi Teme. Heo0XoIuMo coCcTaBUTh aHHOTAIUH K
MPOYUTAHHBIM JUTEpaTypHBIM UCTOYHHKaM. CTpPyKTypy pedepara CTYyAEHT OIpeaemseT caMm.
OneHuBaHue MPOBOJUTCS C Y4ETOM KOJM4YecTBa 0OpabOTaHHBIX JHUTEPATYPHBIX HMCTOYHUKOB,
kKauecTBa odopmiieHus pedepara, oTBeTa Ha Bompockl mo pedepary. Temy mis pedepara cry-
JIEHT MOXET MPEAJIOKUTh caM, JTM00 BBIOPATh U3 MPEAI0KEHHBIX.

Tembl pedeparToB
Hctopust OTKpBITUS PaAMOAKTUBHBIX METAJIOB.
MeToapl Ka4eCTBEHHOTO M KOJIMYECTBEHHOIO aHaJIn3a.
OCHOBHBIE MOJIO)KEHUSI TEOPUU TOMOXUMUUYECKHUX PEAKIIUM.
O0630p CBOWCTB METAINIOB U METAJUIMYECKUX CILIABOB
XuMuUs KOOPIUHAIIMOHHBIX coequHeHni. COBpeMEHHbBIE TTPOOIEMBI.
Koppo3ust MeTaninoB 1 METOIbI 3aIUTHI OT KOPPO3UH.
CoBpeMeHHBIE TEOPUH PACTBOPOB.
JKecTkocTh BO/IBI, METO/IBI €€ PETYJIUPOBAHHS.
lManpBanMYeckuii 3memMeHT. BO3MOXHOCTH HCOJIB30BAHKS B TEXHOJIOTHUUECKUX MPOIECCax
MAIIMHOCTPOCHHUS.
DKOJOTHYECKHE MPOOIEMbI MPON3BOACTBA MAITMHOCTPOUTEIHHOTO 000PYI0BAHUSI.
Jucnepcusie cucreMbl. Kommonasl. Ponbs B MalIMHOCTPOUTENIBHOM MPOU3BOJICTBE.
Jlaku u 1akOKpacouyHble MaTEPHUANIbl B MAIIMHOCTPOEHHUH.

TecThl
B Teuenue cemecTpa CTYACHT MPOXOIUT MPOMEKYTOUYHOE TECTUPOBAHUE TIO0 TPEM TOY-
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kam. Kaxknass peiTHHTOBasi TOUKa OIEHUBAETCs MakCcUMaiabHO B 6 6ayutoB (100% BeImoNHE-
Hus 30 KOHTPOJIBHBIX 33aJaHUI1).

Crynent, HabpaBmuii 92-100% monydaer 6 6amioB; 67-91% - 5 6amnoB; 51-66%- 4
6amna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1o17% -1 Oam.

1) munoevie mecmoesnie 3a0anus

1. Camonpou3BOJIBHBIN paciiaj] MOJIEKYJ PACTBOPEHHOIO (MHOI/Ia - pacIUIaBIEHHOT0) Belle-
CTBAa Ha KAaTHOHBI U aHUOHBI Ha3bIBAETCHL. ..

- BJICKTPOIH30M

- HOHHOM MPOBOJUMOCTBIO

-: TOMOTCHHBIM KaTaJI30M

+: 3NEKTPOIMTUUECKOU TUCCOIaIuen

I: T3 195 Tema 6-0-0

2. Mepoii 35IeKTpOJIMTUYECKON AUCCOLUAIINY 3IEKTPOIUTA IPUHATO CUUTATb...

+: cTeNeHb IUCCOIMALIUN

-2 MOJISIPHYIO KOHIICHTPAIIHIO PacTBOpPa

-: pH pactBOpa

-: KOHCTaHTY THJIPOJIN3a

4.K CHIIbHBIM 3JICKTPOIMTaM OTHOCHUTCHL. .

+: XJIOpU HAaTpUs

-1 CEpHUCTAsI KUCIIOTA

-: CYNBb(UT KaJIUS

-1 YKCyCHasl KUCIIOTa

5. Yemy paBHa koHueHTpanus nonoB H B pactBope KOH ¢ xonuentpanueii 0,01 moas/n
MIPH YCIIOBUU, YTO THAPOKCHUJ KallMs IPOIUCCOIMUPOBAI HALIETIO

+: 10-12 monw/n

-2 0,01 monw/n

- 10-14 momnb/n

-1 TIOCKOJIbKY PacTBOP IIEJIOYHOM, B HEM HE MOTYT MPUCYTCTBOBaTh HOHBI H+ (T. e. [H+] =
0)

6. Paccuuraiite pH: a) consiHo# kucnoTsl ¢ KoHIeHTparuei 0,1 mosb/it; 6) BogHOTO pac-
TBOpPA THAPOKCHUIA Kallusl ¢ KOHLIeHTpanuen 1,0 MoJb/i, cunTas, 4To yKa3aHHbIE BEIIeCTBa K C-
COLIMUPYIOT MOJHOCTHIO

-2a)7,0)7

+:a)1;0) 14

-2a)14;06) 0

-1a)2;6) 12

7. OprodocdopHas KHCIOTa TUCCOIMUPYET MO TPEM CTYIICHSM, ITPH 3TOM KOHCTAHTBI JTHC-
COIIMAIIAY TI0 KKIOU CTYIIEHU CBSA3aHBI COOTHOIIICHHEM:

- K1> K2<K3

-: K1<K2<K3

+: KI>K2>K3

-: KI<K2>K3

8. Crenens aucconuanuu cyinbdara Hatpus B pactBope 100%, konuenrpanus conu -0,4
MoJib/11. UeMy paBHBI KOHIIEHTpAI[MH AaHHOHOB U KaTHOHOB B JAaHHOM pacTBope?

+: 0,4 1 0,8 MOJIBL/JT COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIBL/TT COOTBETCTBEHHO
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-2 0,14 1 0,56 MOJIB/TT COOTBETCTBEHHO

-: 0,44 1 0,28 MOJIB/TI COOTBETCTBEHHO

20. IToreHuman BOJOPOIHOTO 3JIEKTPOAA 3aBUCUT OT

+: KoHIIeHTpaluu HOHOB BOJIOPOA B paCTBOPE

-: JlaBnenwust Bojgopo/ia B ra3oBoi (hase

-: Temneparypsbl

-2 AKTUBHOCTH MOHOB

21. Cymma Bcex k03¢ (GUIIUEHTOB B MOJIEKYJISIPHOM YpaBHEHUH PEaKlIUu
CrCl3+NaClO+NaOH=Na,CrO4+ ... paBHa

+: 31

- 14

- 12

- 10

22.: B aToMe renus BaJ€HTHBIE 3JIEKTPOHBI pa3MeEIIeHbI TI0 OpOUTAISIM

- Isl

-1 2s1

-1 1s2

+: 282

23. Yucno BaJIEHTHBIX JIEKTPOHOB Yy aTOMa KaJIbLIUs

24 .OKHUCTUTENbHO-BOCCTAHOBUTEIbHBIC TOTEHIIUABI 3aBUCAT OT

-: KoHLleHTpanuu OKMCIUTETbHONW U BOCCTAHOBUTENBHOM ()OPM BEIIECTB

-: TeMIIepaTypbl

+: pH cpenbt

-: [Ipupoasl pacTBOpUTEIISI

-: JlaBnenus

25. V3 mepeuynCIIeHHBIX HUKE BEIIECTB CAMBIM CHIIBHBIM OKHCITUTEIIEM SIBIISETCS ...

-: [InaBuKOBas KucIoTa

+: rop

-: KHCIIOPOJ]

-: IIaTHHA

26. CtenieHb OKUCIICHUS KUCIOPOa: a) B BoJie, 0) B MEPOKCHJIE BOJOPOAa COOTBETCTBEHHO
paBHBI

- +2;0

27.: CreneHu OKHCIEHHUS XpOMa: a) B XpoMaTe Kaius, 0) Tuxpomare Kajausi COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

- +6; +3

- +3; +6

-1 -6; +6
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28.0TMeThTE NPABUIIbHBIA OTBET
K peakiusiMm BHYTpUMOJIEKYISIPHOTO B3aUMOJICHCTBHUS OTHOCATCS
4+ 2KCIO; ——2CIl +30,

_. 2Na+Cl, —>2NaCl
_. CaCO,——CaO + CO,
_. 2NO, + H,0— HNO, + HNO,

29. OTMeTbTe IPaBUWIbHBII OTBET

B noHHOM ypaBHEHUH MnO;, +H,0, +H" — Mn™' +0,

" cymMMa Bcex K03 (humeHTon
paBHa

+: 26

-:43

- 28

-1 48

30. OT™MeTbTe IPaBUIIBHBIA OTBET

CyMMa k03 DHIHEHTOR B PEAKIIHH K,Cr,0, +KI + H,50, > I, + Cr,(S0,), +

- 27
+:29
- 17
- 19

31. OT™MeTbTe IPaBUIBHBIA OTBET

" paBHa

[Ipu nomaganuy KeNe3HOM CTPY KU B CUIIBHO HArPETYI0 KOHUEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOKEH CIEAYIOLIUHI IIpoLece

-: Fe+H,S0,=FeSO,+H, T

-: Fe+,S0O4=FeS0O4+H, T
-: Xeneso MMaCcCUBUPYETCA KOHHeHTpHpOBaHHOﬁ CepHOﬁ KHCHOTOP’I, MMO3TOMY pC€aKl s HE
MMPOUCXOOUT

+: 2Fe+6H,S04=Fe(S04):+350, T +6H,0

32. T'eometpus nona NH4+ onmceiBaercst purypoit

+: Tepasap

-: KBajpar

-: TpeyronpHas mupaMua

-: YceueHHas nupaMuia

33. Kakoii MmeTa1 He pearupyeT ¢ OXJIAKICHHOW KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTOM?

-:Cu

+: Fe

-1 Ag

+: Al

34. I1pu B3aMOIeHCTBUM KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C IIMHKOM B KauecTBe ra-
3000pa3HOro MPOIYKTA MOJTYYEH ...

-: Kucnopon

-: Bomopon

+: Oxcup azora (IV)
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-: AMMuak

35. Ilpu B3auMoAecTBIM Pa30aBICHHON a30THOIM KUCIIOTHI C MEJIbIO B KQ4eCTBE Ta3000pa3-
HOT'O MPOJYKTa MOIYYEH ...

-: Bomopon

- Okcup azora (IV)

+: Oxcup azora (1)

-: Menp He pearupyer ¢ a30THON KUCIOTOM, TOCKOJIbKY HAXOIUTCS B PSly aKTUBHOCTHU Me-
TaJJIOB MpaBee BOAOpOaa

36. Ilpu B3aumojelicTBuM pa30aBIeHHON a30THOM KHUCIOTHI C ME/IbIO B KQ4e€CTBE ra3000-
pa3HOro NpPOAYyKTa MOJIYYEH ...

-: Bomopon

-: Okcun azorta (IV)

+: Okcun azota (II)

-: Menp He pearupyer ¢ a30THOM KUCIOTOM, TOCKOJIbKY HAXOIUTCS B PSly aKTUBHOCTHU Me-
TaJJIOB MpaBee BOAOPOAa

37.: Ilpu snekTpoin3e paciiiaBa XJIOpUIa HaTpUsl Ha aHO/I€ BBLACTUIIOCH 56 1 Xyiopa. Macca
00pa30BaBIIETOCsS METAUIMYECKOTO HATPUS pPaBHA ...

+: 115

-2 100r

-2 120r

-: 2 MOJIb

38.Xumuueckre CBONCTBA BOJIOPO/Ia B HAMOOJIbIIIEH CTENIEHH HATOMHUHAIOT CBOMCTBA ...

+: ["asoreHos

-: XpoMa u Maprasia

-: braroponiHbIX ra3os

+: IllenoyHBIX METAIIOB

40. PactBopsI mIemoueid CriocoOHBI pearupoBaTh CO CAEAYIOIIMMH MPOCTHIMH BEIIECTBAMU

- Clz, S, Nz, BI‘Q, Si

-2 C, 0, P, Fy, Si

-: 15,Zn, Cu, S, Mn

+: Brp, S, P, Si, Zn

41. CKOJIBKO IPaMMOB I'MJIPOKCUA KaJIbIMA MOKHO HOJTYYHUTh U3 6,4 T KapOuaa KaibLus?

+:74r

-2 148r

- 3,71

-: 'uapoxcu KanbIus OJIyJaroT He U3 KapOuaa Kaublns, a U3 kKapOoHaTa KaabIus

44. Haunbonee ycToUMBbBIE CTETIEHN OKUCIIEHUS XJIOpa B COETUHEHUSX

- +6

+: +7

+:+1

+: -1

- 43

47. I'anoreHoBOAOPO, KOTOPBIN MOJy4atOT B IPOMBIILIEHHOCTH CUHTE30M U3 3JIEMEHTOB

+: HCI

-: HF

-: HBr
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-: HI

-: HAt

48. CaMblil CUIIbHBIA BOCCTAHOBUTEIND CPE/IU I'AJIOT€HOBOIOPO/I0B

+: HI

-: HC1

-: HF

-: HBr

-1 HAt

49 ITpu Haceimenuu BoaHoro pactBopa KOH xmopom npu temnepatype 100 °C obpa3yercs

+: KCl1

+: KCIO

-1 KCIO3

-1 KCIO,

-1 KCIO4

50. IIpu B3auMOJENCTBUN yII€pOa ¢ KOHUEHTPUPOBAHHOW CEPHOM KUCIOTOM BBIIEIUIIOCH
13,44 n ra3zoB (H.y.). Paccuuraiite Maccy yriepoja, BCTYIMBIIETO B PEAKIIUIO

- 10r

20T

+:24r

-:3,6r

3aganus K 1adopaTopHbIM padoTam

Metoanyeckasi OJA€PKKa U PEKOMEHJIAIMM 110 BBIMOJIHEHUIO Ja00paTOpHbIX paboT OT-
paxensl B [8-10 1.7.5].

[To xaxmoif paboTe CTYyIEHT JOJDKEH MPEACTaBUTh OTUYET, COAEPKAIIMNA Ha3BaHUE PAOOTHI
U pacrieyaTKy pe3y/ibTaToOB BHINOIHEHUS 3aJaHuil. 3a BHIMOJIHEHHUE U 3allUTY JaOOpaTOpHBIX pa-
00T cTyIeHT MOXeT HaOpath 18 6amioB (1o 3 Gamia B K&Kyl PEHTHHTOBYIO TOUKY).

[TpomexxyTouHast arrecTanus MpoXOoAWUT B (opMme 3k3ameHa B 1 cemecTpe Ha 1 Kypce
ODO u 3P0. DKk3aMeHAIMOHHBIN OMJIET BKIIIOYAET J1BA TEOPETUYECKUX BOMPOCA U OJHY 3aj]a-
qy. Ha sx3ameHe cTyaeHT MoxeT HabpaTh MakcuMyM 30 Gaisios.

5.2. OueHo4HbIe MATEPUAJBI A1 NIPOMEKYTOYHOI aTTecTallNU

[IpomerxyTounas arrectanus NpoxoauT B ¢popme sk3ameHa B 1 cemectpe ODO u 3P0..
DK3aMEeHAITMOHHBINA OMJIET BKITIOUAET JBA TEOPETUUECKUX BOMPOCA U 3a/1auy.

Bonpocsl k 3k3ameny

OCOoOEHHOCTH PIIEKTPOHHOTO CTPOEHHS aTOMOB B IJIaBHBIX M MOOOYHBIX MOATPYIIAX.

Tunel xumuueckoit cBs3u. KoBanenTHas cBs3b U e€ Buabl. CBoiicTBa U cr1ocoObl 00pa3o-
BaHMs. OCHOBHBIE TMOJIOKEHHSI MeToJ1a BaJleHTHhIX cBszeld (MBC). BanentHoctu atomMoB ¢ mo-
sunuu MBC. I'uOpuanzanust aToMHBIX OpOUTaNEH.

Nonel. MonHasa cBsa3b. CBOMCTBA HOHHOM CBsA3U. KpucTtainmmyeckas penietka. AToMHas,
VOHHAsl, MOJIEKYJIIpHAsl U METAUIMYECKHE PEIIETKU. 3aBUCHMOCTb CBOMCTB KPUCTAJUIMYECKUX
BELIECTB OT THIIA XMMUYECKOH CBSI3H.

Mertannsl 1 HemeTauibl. OKCUIBI, KUCIOThI, OCHOBAHUS U coyid. be3pasnnunble u coe-
oOpazyromme okcuabl. OKCHIIBI OCHOBHBIE, KUCIOTHBIE 1 aM(oTepHble. FI3MeHeHne CBOMCTB OK-
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CHUJIOB B 3aBUCHUMOCTH OT ITOJIOKEHUS aroMa B Iepuoandeckon cucreme. Kucnorel, ux kiaccu-
¢ukanys 1 HOMeHKJIaTtypa. M3MeHeHHe CBOWMCTB KUCIOT B 3aBHCUMOCTH OT TOJIOKEHUS IICH-
TPaJIbHOTO aTOMa B IIEPUOIUYECKOM cUCTEME.

BuyTpennss sHeprust ¥ sHTanbnus BemecTBa. lloHsTre 06 suTpormu. I[lonsatus o6
sHeprun ['m66ca 00pa3oBaHUs BEIIECTB. DHTAIBIUNHBIA U SHTPONUNHBINA (DAKTOPHI MPOIIECCOB.
HamnpaBnenue caMonpon3BOJIBHOTO MPOTEKAHNUS XUMUYECKUX PEAKIIUM.

Cxkopoctp peakuuu. CKOpOCTh peaKLMU B TOMOI€HHBIX U I€TEpOreHHbIX cucremax. Mc-
TUHHAsI CKOPOCTh peakuuu. DakTophl, BIUSIONME HA CKOPOCTh XUMHUUYECKUX pEaklMil. 3aBUCHU-
MOCTb CKOPOCTHM XHUMHUYECKHUX PEAKUUN OT KOHLUEHTPALUU PEarupyrolinx BEUIECTB. 3aKOH JeH-
cTBHs Macc. KoHCTaHTa CKOPOCTH peakuuu U ee GU3NIEeCKUl CMBICIT.

3aBUCHMOCTh CKOPOCTH XMMHUYECKOW peakuuu oT temreparypsl. [lpaBuno Bant — ['od-
da. DHeprus aKTHBALUU U TEIUIOBON Y(PPEKT XMMUIECKON peaKIii.

3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEaKIMU OT TeMIEepaTyphl, SHEPIUU aKTUBALUU U
SHTPONMU AKTUBALIMK. YpaBHEHHE AppeHuyca.

Karanu3. Karanutnueckue peakuuu. OCOOEHHOCTH KaTalUTHYECKHUX IMpoleccoB. Teopust
TOMOTE€HHOT'O U TE€TEPOre€HHOr0 KaTaau3a.

HeoOpatumblie 1 00paTuMble XUMUYECKUE MPOLIECCHl. | OMOT€HHbIE U TeTePOTeHHBIE PaB-
HoBecusi. KoHcTanTa paBHOBecHs. BiusHue pa3nnyHbpIX GakTOpOB HA XUMHUECKOE PaBHOBECHE.
ITpunnun Jle—IlaTense.

PactBopumMocTs. BnusiHue Ha pacTBOPUMOCTH MPUPOIBbI KOMIIOHEHTOB, TEMIIEPATyphl U
naBieHus. [laBieHne HachIIEHHOT0 apa Haj pacTBopoM. 3akoH Payns. Temneparypbl KuneHus
U Kpuctam3anuu. Kpnockonus v 30yIMocKonus.

Teopus snexrponutudeckoil qucconuanuu Appenuyca. CuibHbIE U ciaa0ble 3JIEKTPONIH-
Thl. CTeneHp anekTpuueckoi aucconnanuu (3]1) u ee CBA3b ¢ U30TOHUUECKUM KO3 (DUITMEHTOM.
Koncranra muccouumanuu. 3akoH pazdasnenus OctBanbaa. Jluccorumarus BOAbI. 3aKOH Jei-
cTByIOIHUX Macc. loHHOe npou3BeneHue Boasl. BonopoaHslii moka3aTensb.

[Iporonus (ruaponus) coneil. loHHbIe ypaBHEHHS peaklMK NMpoToian3a (ruaponnsa). Pas-
JMYHbIE TUMBI ruaponn3a. KoHcranTa U creneHpb nporonusa (Tuaponusa). Ee 3aBUCUMOCTH OT
KOHIEHTpaluu 1 temneparypbl. HeoOparumslii nporonus (ruaponus). IIponeccsl nporonusa
(rumponusa) B pupo/Ie.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuu. N3menenne OKHCIIUTEIBHO-
BOCCTAaHOBUTENIBHBIX CBOMCTB BEILIECTB B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B IpYIIaxX U
nepuoaax. CreneHb OKUCIEHUs. THUMBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. BrnusHue
TEeMIIepaTypbl, KOHIEHTPAI[UU PEareHTOB, UX MPUPOJbI, CPEIbl U APYTHX YCIOBHM Ha MpOTEKa-
Hue OBP. HampaBnenue npoTekaHHs OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIHN. XHUMUYE-
CKH€ UCTOYHUKU AJIEKTPUUYECKOI0 TOKA - FaJIbBAHUYECKUE DJIEMEHTHI.

DNEKTPOJN3 paciyiaBOB M BOJHBIX PACTBOPOB 3JIEKTPONMUTOB. KaTonHble M aHOIHBIE
npouecchl. Kopposust MeTaysuioB 1 METO/bI 3aIUThI 0T Hee. OCHOBHBIE METOIbI 3AIIUTHI OT KOP-
pOo3uMN.

OO1m1ast XapakTepUCTHKA 3JIEMEHTOB MOJATpyMIbl Meau. CBOWCTBO, MONyuYeHHE U MTPUMeE-
HeHue. Baxkneitmue coenunenus menu, cepedpa u 3010Ta. OKUCIUTENEHO-BOCCTAHOBUTENIBHBIE
cBoiicTBa. KHCIIOTHO-OCHOBHBIE CBOICTBA MPOCTHIX BELIECTB, OKCUJOB U TMIPOKCHUIOB.

OO6mrast XxapakTepucTUKa 3JIEMEHTOB MOATrpynIbl muHKa. O0rmas xapakrepuctuka. CBoi-
CTBO, IOJYYEHUE W IpPUMEHEHHE. BaxkHellme COoeAUMHEHUs 3JIEMEHTOB NOATPYIIIBI IIMHKA.
OKHMCIHUTENTBHO-BOCCTAHOBUTENBbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA IPOCTBIX Be-
IIECTB, OKCUAOB M TUAPOKCHU/IOB.
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OO6mrast xapakTepUCTHKA JIEMEHTOB MOATPyMIbl Xpoma. [lonyuenue, CBOMCTBA U TIpUMeE-

Henne. OKUCIUTEIBPHO-BOCCTAHOBUTENBHBIE CBOMCTBA coearuHeHnit. KUCIIOTHO-OCHOBHBIE CBO¥-

CTBa IIPOCTHIX BEUIECTB, OKCUAOB U THIPOKCUIOB.
OOmast XxapakTepUCTHKa 3JEMEHTOB MNOATrpynmbsl Mapranma. llomydenue, cBOWCTBa U
npuMeHeHrne. OKHMCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBONMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA

IIPOCTBIX BEIIECTB, OKCUIOB U THAPOKCHUIO0B. Baxwueitmme COCIUHCHUA.

bop u amomunuii. [lonyyenune u cBoiicTBa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOM-

CTBa UX COCI[PIHCHHﬁ. HpI/IMeHeHI/Ie CIIJIaBOB Ha OCHOBC aJIFOMHMHU .

VYraepon u kpemuuid. [lonydenue u cBoiictBa. Baxxkneime coenuenus. OKUCIUTENBHO-

BOCCTaHOBUTEIILHBIE CBOMCTBA COSIUHEHUN.
OcHOBHBIE MPEJICTABUTEIIN MIPEACIIbHBIX YIIIEBOIOPOI0B. M30Mepus 1 HOMEHKIATypa.
Croco0bl MoTy4eHus, XUMHYECKUE CBOMCTBA TPUMEHEHUE TTOJIUMEPOB U OJIMTOMEPOB.

6. MeTtoanueckue MarTepuajbl, onpeaeJsonue Npoueaypbl OUeHNBAHUS 3HAa-
HMii, YMEHHI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH
6.1 Pe3yabTarhbl 0CBOEHUS Y4eOHOM TMCUMILINHBI, MO/JIe:KAlIUe POBePKe

HNuaukarop koMie-

PesyabTaTsl 00y4e-

OcHoBHbIE NTOKA3aTeJIHN

OneHounble cpen-

TEHI[UH) HHs (00bEKTHI Olle- OLIEHKH Pe3yJIbTaTOB CcTBa
HHUBaHNA)
OIIK-1.1 Cnoco0eH | 3HaTh: [Iepeuncienne  ocHoOB- | IIpakTHueckoe 3a-

BBIJICTISITH  OCHOBHBIC
00JlacTH  €CTECTBEH-
HOHAay4YHbIX H  00-
IICUH)KCHEPHBIX 3Ha-
HUM, METOJOB Mare-
MaTHYECKOTO aHaJIH3a
U MOJCITUPOBAHHUS
JUIsL peLIeHUs 3aj1a4d B
npodeccuoHaTbHON
JeSATEIILHOCTH

- OCHOBHBIE XHMHYE-
CKHE TIOHSTHS U OIpe-
JIEICHUS

= OCHOBHBIC ITPHUEMBI U
TEXHOJIOTUH  TIPOILIEC-
COB CaMOOpTaHHU3aIHH
1 caM00Opa30BaHUs

HBIX IOHATHM U Olpeje-
JCHUM TEOpUU XUMHUYe-
CKOr0 CTPOCHHUS aroMma.
CocraBieHue 3JI€KTpPOH-

HBIX W  DJIEKTPOHHO-
rpadpuueckux  GopMyn
aTOMOB XUMHYECKIX

QJICMCHTOB B HOPMAJIb-
HOM H B036Y)K,Z[GHHOM
COCTOAHHUAX.

HATHE, Taboparop-
Has paboTa, TeCTH-

poBaHue, KOH-
TpoipHas paborTa,
IK3aMEH

YMmerh
- HpI/IMeHSITI) XUMHUYC-
CKHE TEOpHH U 3aKO-

HbI KOHIICIIITNH 0

2

CTPOCHUU W pCaKIu-

OHHOH  CIIOCOOHOCTH
HEOPTraHMYECKUX  Be-
mectB (Y1);

- KpI/ITI/I‘{CCKI/I OLICHU-
BaTb CBOM JOCTOHH-
CTBaAa H HCOOCTAaTKHU
(Y2);

[Ipumenenne  xumnde-
CKHMX TEOPUH U 3aKOHOB,
KOHIEMINIA O CTPOCHUH
U peakIMOHHOW Croco0-
HOCTHM HEOPraHWYECKHX

BCIICCTB.

IIpakTueckoe 3a-
HATHE, JabopaTop-
Hasg paboTa, TECTH-

poBaHue, KOH-
TpoipHas paboTa,
9K3aMeH

Baagern:

[InanupoBaHue u aHanu3

IIpakTueckoe 3a-
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- HaBBIKaMU palOTHI C
pacueTHbIMH  (hopMmy-
JaMH, pemarb pacuer-
HblE M OKCIEPUMEH-
TaJbHBIC 33/1a4d IO
xumuu (B1);

- crmocobamMu OpHeH-
Talluu B IpodeccHo-
HAJIBHBIX HMCTOYHHUKAX
uHpopManuu (KypHa-
JBl, calThl, 0Opa3zoBa-

pe3yabTaTOB HUCIOJB30-
npodeccuro-
HaJILHOU JI€ITEIBbHOCTU

BaHUA B

pPa3HOOOPa3HBIX CPENICTB
TIOJTy9YCHUsT UHPOPMALIUU
(>KypHaJIBI, CaiThl, 0Opa-
30BaTeIbHBIC TIOPTAIIBI).

HATHE, Taboparop-
Has paboTa, TeCTH-

pOBaHUE, KOH-
TpoibpHas paborTa,
IK3aMEH

OIIK-1.2 Crocoben
pelaTth 3a1a4d B 00-
JIACTH MUIIEBBIX
MPOU3BOJACTB M IH-
IIEBOI0

CTPOCHHA C HCIIOJIb-

MallIuHO-

30BaHUEM METO/10JIO-
TMM  €CTECTBEHHOHA-
YUHBIX W HMHXKEHEp-
HBIX HayK, METOIOB
¢uznyeckoro u Ma-
TEMaTu4yeckoro  Mo-

JEIMPOBAHUS

TEJIbHBIE HIOPTAaJIbI)
(B2);

3HaTh:

Crioco6bl  MCIIBITAaHUM

10 OTpeneNeHuto ¢u-
3UKO-MEXaHHYECKUX

CBOMCTB M TEXHOJIOTH-
YEeCKUX IIOKa3zaTelei
UCIIOJIb3YEMBIX B Ma-
HIMHOCTPOEHUU HEOP-
raHUYEeCKUX M opra-

HUYCCKHUX MATCPUAIOB

[lepeuncnenre xXuMude-
CKHX CBOWMCTB METAaJJIOB
U HEMETAJJIOB M HX CO-
€INHEHN, CIIOCO00B X
MOJTyYEHUS U OCHOBHBIX
oOyacTell IpUMEHEHUS.

[IpakTuyeckoe 3a-
HATHE, J1aboparop-
Hasg paboTa, TEeCTH-

poBaHue, KOH-
TpoipHas paboTa,
IK3aMEH

YmMmern:

BBITIOJIHATD PACUCTBI U
IKCIIEPUMEHTAITLHOE
omnpeneneHue (punko-
MEXaHUYECKUX
CBOICTB MaTepHaloB,
UCTIONIB3YEMBIX B Ma-
IMHOCTPOSHUU

[Ipumenenune mnpuobdpe-
TAaE€MbIX TEOPETHUYECKUX
3HAHUM JUI  pelleHus
pacueTHBIX 3a1ad C HC-
NI0JIb30BAaHUEM  pa3Iny-
HBIX METOJUK.

[IpakTnueckoe 3a-
HATHE, JabopaTop-
Hasg paboTa, TEeCTH-
poBaHue, KOH-
TponpHasi paboTa,

9K3aMCH

Baaners:

- HaBbIKaMU pabOTHI C
pacueTHIMU  (opMYy-
JaMH, peliaTh pacyeT-
Hble M OKCIEPUMEH-
TalbHBIE 3aJaud  TO
xumuu (B1);

- crocob6aMu MOJIeNH-
pOBaHUST dKCIIEPUMEH-
Ta [0 OINpeAeNeHUIO
CBOWCTB MaTepuajioB
(B3).

Bnanenue pacueTHbIMH
dbopmynamu A pere-
HUS PACYCTHBIX U JKCIIe-
pUMEHTAIbHBIE — 3a7auu
M0 pacTBOpaM, JIEKTPO-
XUMHUH, XUMHU DJIEMEH-

TOB.

[IpakTnueckoe 3a-
HATHE, JabopaTop-
Hasg paboTa, TeCTH-
poBaHue, KOH-
TponpHasi paboTa,

9K3aMCH
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6.2.1 Texymuii u pyoe:KHbII KOHTPOJIb
B pamkax Tekyiero u pyoe:xHOro KOHTPOJIS 110 TUCIHUIIMHE CTYACHT MOXKET Ha0paTh 10

6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs!

70 Oam1OB
CemecTp HIkama oneHUBaHUA
0-35 6asutoB 36-50 6asuIoB 51-60 6ayu10B 61-70 6asyu1OB
7, | Yactuunoe moce- | [TomHoe wumm 4a- ITomHOE NN ITomaoE mocemenue
8 IIEHUE ayJIUTOPHBIX | CTHMHOE  IOCElIe- | YaCTUYHOE Moce- ayJAUTOPHBIX 3aHs-
3aHsaTui.  Heynmo- | HUE  ayIMTOPHBIX | LEHHUE ayIUTOP- THUH.
BJICTBOPUTEIBHOE 3agsaTui.  YacTud- | HBIX 3aHATHI. ITonmHoe BeIIONHE-

BBIIIOJIHCHHE J1a00-
paTOPHBIX W Tpak-
TUYECKUX  pabor.
IInoxast moAroToBKa
K OauIbHO-
PEHTHHTOBBIM  Me-
ponpusitusim.  Cry-
JICHT HE JOIyCKaeT-
Csi K TPOMEXYTOY-
HOH arTecTalun

HOC BBHITIOJTHEHHUE W
3amuTa Jaboparop-
HBIX W TMpaKTH4e-
CKMX pabor. BbI-
MIOJTHEHUE KOH-
TPOJBHBIX  paboT,
TECTOBBIX 3aJaHUU
Ha OICHKU «YyJO-
BJICTBOPUTEIIBHO.

ITomHOE BEI-
TIOJITHEHHUE U 3a-
uTa Jiaboparop-
HBIX U IIPaKTUYe-
CKHX pabor.

Breimonnenue
KOHTPOJIbHBIX pa-
00T, TECTOBEIX 3a-
JTaHWH Ha OIEHKHA
«XOPOIIIOY.

HHE M 3alyra Jja-
OOpaTOPHBIX u
MpPaKTUYECKUX  3a-
HATUNW. BeinosaHe-
HUE KOHTPOJIBHBIX
paboT,  TECTOBBIX
3aJJaHUil Ha OLICHKH
«OTIINYIHOY.

6.2.2 IlpomexyTOYHASI ATTECTALUA
OrieHka pe3ysbTaTOB OCBOCHHS YU€OHON MUCHUIUIMHEI B 1 ceMecTpe MpOBOIUTCS TIO IIIKa-
JIe, ICOJIb3yeMOM Ha HK3aMeHe:

Cemectp [IIkana oreHUBaHUS
Heynosne- VY nosnerBopu- Xopoio OTan4HO
TBOPHUTEIHHO TEJILHO (81-90 6annoB) (91-100 6an-
(36-60 Gan- (61-80 6amnoB) JIOB)
JIOB)
8 | Crynenr umeet | CtyneHt umeer 36- Crynent umeer | CTyoeHT UMeEeT

36-60 OamnoB Mo
UTOTaM TEKYIIETO
U pyOEKHOIO KOH-
TpPOJNsL, Ha DJK3a-
MEHE He Jan ToJ-
HOTO OTBETa HH Ha
OJIUH BOIPOC.
CTyneHT umeer
36-45 OamioB MO
UTOTaM TEKYIIETO
U pyOEKHOIO KOH-
TpPOJNsL, Ha DJK3a-
MEHE J1ajl TOJIHBII
OTBET TOJHKO Ha
OJIUH BOIIPOC

50 GamnoB MO UTO-
raM TEKylmero u
pyOeXHOTO  KOH-
TPOJIs, HA DK3aMCHE
Jan TIOJIHBIA OTBET
Ha OJIMH BOIPOC H
4acTUYHO (TIOJTHO-
CThIO) OTBETHJI Ha
BTOPOM.

Crynent umeer 46-
60 OamnoB MO UTO-
raM TEKyIero u
pyOeXHOTO  KOH-
TPOJIs, HA DK3aMCHE
JlaJl TIOJIHBIA OTBET
HAa OJHWH BOIIPOC
WIH YacTUYHO OT-
BEeTWJ Ha o0a BoO-
mpoca.

51-60 6annoB mo
UTOTaM TEKYIIETO U
pyOEKHOTO KOH-
TPOJIs, Ha DK3aMCHE
JIaJT TIOJTHBIA OTBET
Ha OJTMH BOIIPOC U
4acTUYHO (TIOJTHO-
CThI0) OTBETHUJI Ha
BTOPOH.

CryneHt umeer
61 — 65 GamnoB Mo
WUTOTaM TEKYIIETO U
pyOEKHOTO KOH-
TPOJIs, Ha DK3aMCHE
JTaj TTOJTHBIN OTBET
Ha OJIUH BOIIPOC U
YaCTUYHO OTBETHII
Ha BTOpou. CTyeHT
nmeet 66-70 GamnoB

61-70 GamnoB 1o
UTOTaM TEKYIIETO
U pyOe)HOTO
KOHTPOJISA, Ha JK-
3aMEeHe Jajl ToJ-
HBIM OTBET Ha
OJIMH BOMNpPOC U
4acTU4YHO  (TI0JI-
HOCTBIO) OTBETHII
Ha BTOPOM.
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CTylleHT HuMeeT 1o
UTOTaM TEKYIIEro U
pyOeKHOTO KOH-
Tpons 61-70 6amos
Ha JK3aMeHE He Jia
MOJIHOTO OTBETa HU

10 UTOTaM TEKYILe-
ro U pyOexHOro
KOHTPOJIS, Ha 9K3a-
MEHE) JaJ1 OTHBIN
OTBET TOJIbKO Ha
OJIMH BOIIPOC.

Ha OJIUH BOIIPOC.

7. Y4eOHO-MeTOoAMYeCKOE 0O0ecneYeHUue TUCIUIINHBI
7.1. OcHoBHas JqUTepaTypa

1. I'muaka H.JI. O6mas xumust: yueOHUK 175 OakanaBpos-18-e u3a. mepepad. u gom. — M.:U3a.
FOpaiit:, 2015. - 898c.
2. I'muuka H.JL. 3amaum u ynpakHeHus 1o o0mend XuMuu: yuel.-mpakTud. nocodue amis Oaka-
naBpoB. 14-e uza. nepepad. u gon. — M.: Uza. FOpaiit, 2014. — 236 c.
3. Kapos A.A., Oupoesa P.3., XKunosa C.b., Xacanos B.X., Mup3oes P.C. Xumus koopauHa-
LMOHHBIX coeanHennii. Meron.mocooue- Hanpuuk: Kao.-bank. Yu-1, 2012. -64c.
4. ObC KBI'Y - http://lib.kbsu.ru/ElectronicResources/Electriniclibrary.aspx
5. lleBenbkoB A. B. KommiekcHble coeiuHeHus (IporpaMma JeKIUUd U peKOMEHAAaluH K CEMU-

HapaM B Kypce Heopranudeckoi xumun) M.: uza. MI'Y, 2007 r.

http://www. chem.msu. su / rus/teaching/ shevelkov 2.pdf

6. Tperbsaxos 0. JI., HlesenskoB A. B., I'ynunun E. A. MnmocTpaTuBHBIN MaTeprall K JIEKLUSIM
no Heopranndeckoi xumuu (2013/2014 yu. ron).

http://www.chem.msu. su / rus/teaching/ thermo/ welcome. Html

7.2. lonoHUTEbHAS JTUTEPATypPa
1. Ksapos A.A., Mykoxesa P.A., KoukapoB K.A. u np. OOmias u Heopranuueckasi XuMHsI:
Yuyebnoe nocooue. -Hanpunk Kab.-baak. Ya-1, 2013. -63c.
2. . ITaBnoB H.H. O6mas u nHeopranudeckast xumusi. — M: [Ipoda, 2014.
3. Koposun H.B. O0mas xumus. — M.: Beiciias mkona,2014.
4. Jlyumnckuit I'.Il. Kypc xumun. OGmmas XuMusi, XUMHsI KOHCTPYKLIMOHHBIX MaTepuanoB. —M.:
Bricmasg mkona,1985.
5. Tpetbsxos F0./l. Heopranudeckas XuMusi. XuMusi 3J1€MEHTOB: YUeOHUK U1 By30B: B 2 KHU-
rax. -M.: Xumus, 2008.
6. Heopranunueckas xumus. B 2 kuurax// [lox pen. FO. 1. TperbsixoBa. - M.: ACADEMA, 2004.
7. 1lpaiisep 3./1. Heoprannueckas xumus. B 2 tomax. - M.: Mup,2004.
7.3. llepuoauveckue u3IaHus
1. XKXypHan HeopraHU4ECKON XUMHUH
2. Kypnan obmieit xumuu
3. Xypnan ¢puzndeckoit Xumuu

7.4. MeToanuyeckne yKa3aHus Mo NPOBeIeHUI0 PA3JINYHBIX Y4eOHBIX 3aHATHI, K KYpCOBO
paboTe U APYTrUM BHIAM CAMOCTOSAATEIbHOM PadoThI.

1. Kapos A.A., Xouyes 1.1O., Mup3oes P.C. u np. Xumus snemenoB [ A —u Il A rpynn [ICXD:

yaeOHoe mocobue. - Hanmpuuk: Kab.-bank. ya-t, 2017. -98 c.

2. lleros P.A., Kapos A.A., Xaksmepa 9.B.. Koukapos XK. A., [luarpammel Jlatumepa, @pocra

u IlypOe mpu M3ydeHWH OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX IPOIIECCOB: y4eOHOE mocobue. -
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http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx

Hanpuuk: Kab.-bank. yu-t, 2017. — 104 c.

3. KapoB A.A.. XKunosa C.b.. Koukapos X.A. u ap. O6mas 1 Heopranudeckas XuMusi: 3aganus
U METOAWYECKHE DPEKOMEHIAIMU [UIs caMOCTOosATeIbHOUW pabdorel. Hampumk: KabapmauHo-
bankapckuii Yausepcurert, 2011- 55 c.

4. TxamoxoB H.U., Ksapor A.A., UepkecoB b.X., Bunmmkea M.K. Obmias u Heopranudeckas
XUMUS: 3a7aHusl ¥ MeToauuyeckue pekoMeHnanuu. — Hampuuk: KabGapauno-bankapckuit YHu-
BepcureT, 2009. — 47 c.

5. Ksapos A.A., Ompoesa P.3., )Kunosa C.b., Xacanos B.X., Mup3zoes P.C. Xumusi koopiuHa-
LMOHHEBIX coeanHeHnii. Meron. nocooue- Hanpuuk: Kao6.-bank. Y-, 2012. -64c.

6. Ksapos A.A.. XKunosa C.b.. Koukapos XK.A. u ap. O0mmas 1 HeopraHuueckass XuMusi: 3a1anus
U METOAWYECKHE DPEKOMEHIAIMU IS CcaMOCTOosATelIbHOUW paborel. Hampumk: KabapmauHo-
bankapckuit Yausepcuret, 2011- 55 c.

7. TxamoxoB H.U., KapoB A.A., UepkecoB b.X., Bunnuxea M.K. OOmas u Heopranudeckas
XuUMUS: 3aaHus U MeToaudeckue pexomennauuu. — Hanpuuk: KaGapnuno-bankapckuit YHu-
BepcureT, 2009. — 47 c.

8.Xacanos B.B., XKuiosa C.b., Bunnuxesa M.K., UepkecoB 3.A. Xumus: JlabopatopHslii mpak-
tukyM — Hanpuuk.: Ka0. - bank. yn-t, 2011. — 99c.

9.Xacanos B.B., Kapos A.A., XKwiosa C.b. u np. Xumus HemeramioB JlabopaTopHbIi IpaKkTH-
kyMm — Hanpuuk.: Kab. - bank. yn-t, 2012. — 39c.

10.KoukapoB XK.A., Kapos A.A., TxamokoB H.W., Tem6oroB b.K. O6mias n Heopranudeckas
XUMHSA: J1aboparopHbie padotel — Hanpuuk.: Kab. - bank. yn-t, 2010. — 124c.

7.5 IlepedeHb 3JIEKTPOHHBIX HH(POPMAIIMOHHBIX 023 JAHHBIX

1 @epepanbHas choyxk0a 1O MHTEIJIEKTyanbHOM coOctBeHHocTH  (PocmaTeHt)
http://www.rupto.ru.

2 [latenTtHslii nouck B PO http://www.freepatent.ru.

3 OB/l PT'b - DnexTpoHHbIE BEPCUH TTOTHBIX TEKCTOB JIUCCEPTAIlMi U aBTOpedepaToB U3
¢donna Poccuiickoil rocynapctBeHHOM Onbnmoreku http://www.diss.rsl.ru

4 Hayunas snektponHas oubnuorexka (HOb PODU) http://elibrary.ru

5 baza nannbix Science Index (PMHILY) http://elibrary.ru

6 ObC «KoncynbraHT crynenTa http://www.studmedlib.ru http://www.medcollegelib.ru

7 «QnexkTpoHHass OubnuoTexka TexHuueckoro By3a» (OBC «KoHcynbTaHT cTyaeHTay)
http://www.studmedlib.ru

8 OBC «IPR book» http://iprbookshop.ru/

9 OBC «JIanp» https://e.lanbook.com/

10 depnepanpHOE areHTCTBO MO TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHH
https://www.gost.ru/portal/gost//home/standarts

11 DnexkrponHas OMOIMOTEKA HAYUHBIX IMyOIMKauid. http://elibrary.ru

12 Ipesunentckas 6mobmmorexka um. b.H. Enxpriinna http://www.prlib.ru

13 OtkpsIThIi yHUBEpcUTET http://www.openkbsu.ru

14 Hayuynas ou6muorexa KBI'Y http://lib.kbsu.ru

15 CUC «KoncynbTaHT mitoc» http://www.consultant.ru

16 CUC «"apanty http://www.garant.ru.

7.6. UHTepHET — pecypchbl MO IMCUMUILINHE
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
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4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116

7.7 llporpaMmmHoe obecnieueHne COBpeMEeHHbIX HH(POPMALMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJOI i

HaumenoBanue NmporpamMmmal, nNpaBo UCIIOJb30BaHUA KOTOpOﬁ NnmpeaocTaBJasAeTCA

[TporpaMmHast cuctema Juisi OOHApYKEHHsI TEKCTOBBIX 3aMMCTBOBAaHHI B Y4eOHBIX M Hay4YHBIX paboTax
«AnTtummarnar. Bys 4.0», Moayns moncka TEKCTOBBIX 3aWMCTBOBaHHMU “‘OO0beIUHEHHAs KOJUICKIIHS
2020

Cucrema ontuueckoro pacno3naBanusi Tekcra SETERE OCR nnsa POJI OC Cucrema ontuye-
ckoro pacniozHaBanus Tekcta SETERE OCR nns POJ] OC

Penakrop usobpaxenuit AliveColors Business

Kaspersky Endpoint Security st 6uzneca — Cranaaptablii Russian Edition

[Taker o¢pucuoro nporpammuoro obecneuenust P7-Ocduc.Ilpodeccuonansusiii ([eckronnast Bep-
cus)

Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Licensing Sub-
scription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team
Licensing Subscription Renewal

[IporpaMMHBbIi TaKeT BHYyTpUOpraHu3almoHHoro nHrpaneT-noprana DeskWork Enterprise

[Iporpamma apxuBatop 7zip,

Web Browser — Firefox

[MakeTt asist 0OpabOTKH CTATUCTUUECKUX AaHHBIX R (programming language).

GNU Octave (GUI).

KOMIIAC 3D

8 MartepuabHO-TeXHHYECKOe o0ecnedeHue TUCHUIINHBI
3aHsTHS 10 JUCHMILIMHE IPOBOJAATCA B CIIELUAIBLHO 000pYIOBaHHBIX MOMELIEHUX (ayIu-
TOPUSIX) JUJIs TPOBECHUS 3aHATHH JEKIIMOHHOIO TUIIA, TPAKTUYECKUX U JJAOOPATOPHBIX 3aHITHH,
TPYNIOBBIX M MHAMBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIET0 KOHTPOJIS M IMPOMEXYTOYHOU arTe-
CTallMU. AyIUTOPUH YKOMITJIEKTOBAaHbI CHELMATU3UPOBAHHON MeOebl0 U TEXHUYECKUMHU Cpe -
CTBa O0y4YeHUS, CIYKAIUMHU JUJIs PeCTaBIeHUsI THPOpMauu OOJbIION ayTMTOPUH.

Jlnis mpoBeieHNs 3aHATUH JIEKIIMOHHOTO TUIIAa UMEIOTCS JIEMOHCTPALMOHHOE 000pyA0Ba-
HUE U y4eOHO-HArJsTHBIE TTOCOOUS.

JlaGopaTopHble pabOThl MPOBOAATCA B Y4€OHO-HAyUHBIX JaOOpaTOpHUAX, OCHAIIEHHBIX
BCEM HEOOXOJUMBIM HaOOPOM XMMHUYECKOH MOCY/bl, pEaKTUBOB, COBPEMEHHBIMH MPUOOpPaMU U
000pyI0BaHUEM, UCTIOIB3YEMBIM B IIpoIiecce OOYUECHHUS CTYACHTOB.

Jlns camocToATenbHOM paboThl 00YUaIOIIUXCSl UMEIOTCSI TOMEIEHUS], OCHALICHHbIE KOM-
NBIOTEPHON TEXHUKOM ¢ BO3MOKHOCTBIO MOJAKIIOUEHU K ceTd "MHTepHeT" u obecnieyeHreM J0-
CTyIIa B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEy OpraHU3aIiH.

9 Oco0eHHOCTH peaIM3auMy AUCHHUINVIMHBI I HHBAJIHWAOB H JIML ¢ OTPAHMYCHHbI-
MM BO3MOKHOCTSIMH 310POBbSI

JUis CTYAEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSl CO3[aHbl CIIELMAIbHBIC
yCIIOBUS Ul MOJNTy4YeHHUs 0Opa3oBaHus. B 1ensx ITOoCTymHOCTH MOJIydeHHUsl BBICIIEro 0OpazoBa-
HUS 110 00pa30BaTeIbHBIM MIPOrpaMMaM MHBAIMIAMU U JUIIAMU C OTPAaHMYCHHBIMH BO3MOKHO-
CTSIMH 3/I0POBbsI YHUBEPCUTETOM 00ECIIEUNBAETCS:

1. AnpTepHaTuBHas Bepcus opuIManbHOro caiita B cetu «MHTEepHET» A c1aboBUIA-
IHX;

2. JIns MHBAJIMIOB C HAPYIICHUSAMHU 3peHus (caboBUAALINE, CIIETIBIC)

- NPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOLIET0 OOydYaroLIeMyCsi HEOOXOOUMYI0 IOMOIb,
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nyOnMpoBaHHE BCIYX CIPABOYHOM HMH(GOpPMAIMKM O pACIMCAHUM y4eOHBIX 3aHATHH; HaIW4He
CPE/CTB AJIsl YyCHIJICHHSI OCTATOYHOTO 3pEHHUs, OpaiiIeBCKOM KOMIBIOTEPHON TEXHHUKH, BUICOYBeE-
JUYUTENCH, TporpaMM HEBH3YaIbHOTO JOCTYINA K MH(POPMAIMH, TPOTrpaMM-CHHTE3aTOPOB PEUH
U IPYTUX TEXHUYECKUX CPEJICTB ITpHUeMa-niepeiaun yaeOHoi nHpOpMaIy B TOCTYIHBIX (opMax
JUISL CTYICHTOB C HAPYLICHUSMHU 3PECHUS;

- 3a71aHUs JUIS BBIIOJTHEHHS Ha 9K3aMEHE 3aUUTHIBAIOTCS] aCCHCTEHTOM;

- TIMCbMEHHBIC 33J]aHMS BBINOJHIIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS aCCHUCTEHTY 00Y-
YaIOLIHMCS;

3.l MHBAJIMAOB U JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 370POBBS O CIyXy (cina-
OocCIbIIIaININe, TIIYXHE):

- Ha 3a4eTe/?K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYJCHTY HEOOXOAUMYIO
TEXHHYECKYIO TIOMOIIb C YUYE€TOM HWHAWBHUIYAJIbHBIX OCOOCHHOCTEH (OH IOMOTAaeT 3aHATh pado-
4yee MeCTO, NePeABUTaThCs, MPOYUTATh U O(DOPMHUTH 33/JaHUE, B TOM YHUCIIE 3aMMCHIBAs MO TUK-
TOBKY);

- 3a4eT/9K3aMEH IPOBOJUTCSA B MUCBMEHHOU (hopMme;

4. JIns WHBAJUIOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, MMEIOIIUX
HaApYyIICHUS. OTMOPHO-JIBUTATENBHOTO arapara, CO3AaHbl MaTepUAbHO-TEXHUYECKHE YCIOBHUS
o0ecIeunBarOIIe BO3MOKHOCTD OECIPEIATCTBEHHOTO JIOCTyNa O0YYaroluXcs B y4eOHbIE I1O-
MeIEeHHsI, 00BEKTY MUTAHUSA, TyaJeTHbIE U JPYTrue MOMEUICHNs YHUBEPCUTETA, a TaK)Ke MpeObl-
BaHMS B YKa3aHHBIX IIOMEIICHUAX (HaJIM4YHe PACIIMPEHHBIX IBEPHBIX IIPOEMOB, TIOPYYHEH U Ipy-
TUX MPUCTIOCOOTIEHUH).

- TIUCHMEHHBIC 33JaHUs BBINOJHAIOTCS Ha KOMIBIOTEPE CO CIEIHATH3HPOBAHHBIM IIPO-
IPaMMHBIM 00€CIIeYeHUEM UM HAUKTOBBIBAIOTCS ACCUCTEHTY,

- TI0 JKEJIaHUIO CTY/AEHTA YK3aMEH IPOBOUTCS B YCTHOH (hopme.

OOyuJaromirecs U3 YUCIIa JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI 00€CIIEUEHBI DIIEK-
TPOHHBIMU 00pa3oBaTeIbHBIMU pecypcaMu B (hopMmax, aJaTUPOBAHHBIX K OTPaHUYEHUSM HUX
310poBbs. [l caMocTosATenbHONU padOThl CTYJEHTOB OOOpyaoBaHa ayauTopus 145 riaBHOro
y4eOHOTro KopIyca.

JIMCT UBMEHEHUWM (nonoanennii)
B paboueii mporpaMMe AUCHUTITMHBI «XUMHUSD)
MO HarpasiIeHuto MoAroToBkH 15.03.02 TexHoNOrMYecKrne MallluHbI U 000PYAOBaHKE

Ha y4eOHBIi roA
Ne JIeMeHT ( MYHKT) IlepeyeHb BHOCMMBIX U3MeEHe- IIpumeyanue
n/n PIII HM (JOMOJTHEeHUIt)

OO6cyxaeHa u peKOMEH0BaHa Ha 3aceaHuu Kadeapbl HEOPraHMIECKOW 1 PU3NUECKON XH-
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